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PREFACE 


In  preparing  the  new  edition  of  this  Dictionary  my  object  has  been  to  jiroduce  a  \)ook 
which  shall  serve  as  a  reliable  and  readily  available  work  of  reference  for  the  Practitioner 
and  Student  of  Medicine. 

The  general  scheme  of  the  book — so  skilfully  ])lanned  by  the  late  Sir  Richard  Quain 
and  his  assistant  editors — has  been  preserved,  and  the  special  emphasis  laid  on  the 
diagnosis  and  treatment  of  disease  has  been  maintained,  although  the  pathology  and 
aitiology  have  also  been  very  carefully  considered  and  revised.  Some  departure  from  the 
original  plan  has  been  deemed  advisable.  Many  articles — excellent  in  themselves  but 
not  in  accord  with  the  special  object  in  view — have  been  omitted,  while  repetitions  have 
been  as  far  as  possible  excluded.  It  has  thus  been  found  practicable  to  iiK  hide  a  large 
number  of  new  articles,  to  rewrite  many  others,  and  yet  to  publish  the  Dictionary  in 
a  single  volume.  The  recent  and  ever-increasing  incursions  of  Surgery  into  the  realm  of 
Medicine  have  received  adequate  recognition,  and  more  space  has  been  allotted  to  what 
are  generally  known  as  '  special  branches.'  A  large  number  of  cross  references  have 
been  inserted  in  order  to  bring  under  the  notice  of  the  reader  articles  giving  further 
information  on  the  various  subjects. 

My  sincere  thanks  are  in  the  hrst  place  due  to  the  Contributors,  without  whose 
labour  and  hearty  co-operation  it  would  have  been  impossible  to  have  [irocluced  this 
work  in  the  short  period  of  eighteen  months,  kbr  the  readiness  with  which  they  received 
suggestions,  for  the  self-suppression  with  which  they  [)ermitted  deletions,  and  for  the 
rapidity  with  which  they  completed  their  articles  1  can  hardly  be  sufficiently  grateful. 
For  the  pathological  and  more  strictly  scientific  articles  I  have  secured  the  co-operation 
of  those  in  touch  with  experimental  work,  and  have  throughout  freel)'  availed  myself  of 
the  services  of  the  younger  members  of  the  profession. 

To  Dr.  Harold  and  Dr.  Bosanquet,  the  Assistant  Editors,  my  obligation  is  greater 
than  I  can  easily  express.  Without  them  the  task  could  never  have  tjcen  performed  ; 
and  my  principal  regret  is  that  the  readers  of  this  work  can  have  n(j  conception 
of  the  untiring  labour  which  they  have  bestowed  upon  it. 

The  enterprise  and  courtesy  of  the  Publishers  deserve  hearty  editorial  recognition. 
They  have  enabled  us  to  insert  twenty-one  full-page  plates  (fourteen  of  theni  in  colour), 
and  have  transformed  my  own  task  into  a  delight. 

For  the  information  of  readers  it  should  be  stated  that  in  articles  for  which  two 
contributors  are  jointly  responsible  the  names  are,  where  possible,  placed  side  by  side, 
but  that  when  the  article  written  by  one  contributor  has  been  revised  by  another  the 
name  of  the  reviser  is  placed  under  that  of  the  original  contributor. 

H.  MONTAGUE  MURRAY. 
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MEDICINE 


A 


ABDOMEN,  Diseases  of  the.— Excluding  a 
,v  peculiar  affections,  the  diseases  of  the  abdomen 
\y  be  arranged  under  the  following  groups  :  — 

I.  Diseases  of  the  anterior  abdominal  walls. 

II.  Diseases  of  the  peritoneum  and  its  folds. 

III.  Diseases  of  the  organs  and  systems  contained 
thin  the  abdominal  cavity,  namely  :  —  I.  Stomach 
d  Intestines ;  2.  Hepatic  structures,  including 
e   liver,  gall-bladder;  gall-ducts,  and   vessels  ; 

Spleen  ;  4.  Pancreas  ;  5.  Suprarenal  capsules  ; 

Urinary  apparatus,  viz.  the  kidneys  and  ureters, 
id  the  bladder  ;  7.  Female  generative  organs, 
eluding  the  uterus  and  its  broad  ligaments,  the 
illopian  tubes  and  the  ovarie'^ ;  8.  Absorbent 
ands. 

IV.  Diseases  of  the  abdominal  vessels,  especially 
e  aorta  and  the  iliac  arteries. 

V.  Diseases  of  the  sympathetic  or  other  nerves 
■  ntained  within  the  abdomen. 

VI.  Diseases  originating  in  connection  with  the 
llular  tissue,  such  as  inflammation  or  abscess. 

VII.  Diseases  springing  from  the  posterior  boun- 
iry  of  the  abdomen  ;  from  the  pelvis  or  the  struc- 
res  lining  it  ;  or  from  the  diaphragm,  and  thence 
vading  the  abdominal  cavity. 

VIII.  Diseases  encroaching  upon  the  abdomen 
3m  other  parts,  especially  from  the  thorax. 

It  must  be  borne  in  mind  that  the  groups  of 
seases  above  mentioned  may  be  presented  in 
irious  combinations,  two  or  more  structures  being 
)t  uncommonly  implicated  at  the  same  time. 

Several  of  the  abdominal  organs  are  very  liable 

so-called  fjinctional disorders,  and  these  disorders 
ten  give  rise  to  prominent  and  troublesome  sym- 
oms,  which  are  urgently  complained  of  by  the 
itient.  Definite  organic  diseases  are  also  ol 
)mmon  occurrence,  many  of  them  being  of  a  very 
rious  character.  Some  of  the  organs  contained 
ithin  the  abdomen  are  liable  to  malposition  or  dis- 
'acenient,  as  well  as  to  malforinalions,  these  being 
ther  congenital  or  acquired  ;  while  the  hollow 
scera  may  be  the  seat  of  obstruction  or  accumtila- 
ons  of  different  kinds.  Each  of  these  conditions 
lay  become  clinically  important. 

Abdominal  lesions  are  frequently  purely  local  in 
leir  origin,  but  several  of  them  are  but  local  mani- 
stations  of  some  more  general  condition,  being 
;sociated  either  with  certain  acute  febrile  diseases, 
g.  typhoid  fever  ;  or  with  such  affections  as  cancer 
r  tuberculosis.    Again,  symptoms  connected  with 


the  abdomen  may  depend  upon  disease  in  some 
remote  part  of  the  body  ;  or  some  of  its  organs  may 
become  the  seat  of  morbid  changes  as  a  consequence 
of  disease  in  other  structures.  For  instance,  vomit- 
ing is  frequently  associated  with  cerebral  disorders  ; 
while  affections  of  the  heart  are  liable  to  lead  to 
troublesome  symptoms,  as  well  as  to  serious  lesions, 
in  connection  with  many  of  the  abdominal  viscera. 
Lastly,  a  morbid  condition  of  one  organ  within  the 
abdomen  may  be  the  direct  means  of  originating 
secondary  mischief  in  other  structures. 

Frederick  T.  Roberts. 

ABDOMEN,  Examination  of.— The  neglect 
of  submitting  patients  to  a  satisfactory  physical  ex- 
amination is  a  frequent  source  of  error  in  diagnosis 
in  cases  of  abdominal  disease,  and  there  ought  to  be 
no  hesitation  or  delay  in  resorting  to  this  method 
of  clinical  investigation  whenever  it  seems  called 
for.  The  precise  course  to  be  pursued  must  vary 
according  to  circumstances,  but  the  following  outline 
will  serve  to  indicate  the  plan  of  procedure  ordinarily 
required. 

First,  there  are  certain  modes  of  examination 
which  are  applied  to  the  abdomen  externally, 
including  Inspection  ;  Palpation  or  Alaniptilation  ; 
J\Iensuratio7i  •  Percussion  ;  and  Auscultation  (see 
Physical  Examination).  Of  these,  inspection, 
palpation,  and  percussion  are  by  far  the  most 
important,  and  have,  in  the  large  majority  of  cases, 
to  be  relied  upon  for  the  information  required.  In 
exceptional  instances  Succussion,  or  shaking  the 
patient,  proves  serviceable,  by  bringing  out  certain 
sensations  or  sounds.  In  order  to  carry  out  these 
methods  properly,  it  is  necessary  to  expose  the 
abdomen  sufficiently,  due  regard  being  paid  to 
decency  in  the  examination  of  females  ;  to  place 
the  patient  in  a  suitable  position  ;  and  to  see  that 
the  muscles  of  the  abdominal  walls  are  duly  relaxed. 
The  best  position  is  for  the  patient  to  lie  on  the 
back,  in  a  half-reclining  attitude,  with  the  head  and 
shoulders  well  raised,  and  the  thighs  and  knees 
more  or  less  flexed.  This  posture  serves  to  relax  the 
abdominal  muscles,  which  may  be  further  aided  by 
taking  off  the  patient's  attention  by  conversation  or 
in  other  ways,  as  well  as  by  directing  him  to  breathe 
deeply.  The  position,  however,  has  often  to  be 
varied  in  the  investigation  of  particular  cases,  and 
much  information  is  frequently  gained  by  noticing 
the  effects  of  a  change  in  posture. 
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2     ABDOMEN,  EXAMINATION  OF 


ABDOMINAL  ANEURYSM 


The  objective  conditions  which  may  be  revealed 
by  the  modes  of  examination  thus  far  considered  are 
as  follows  : — I.  The  state  of  the  superficial  struc- 
tures. 2.  The  size  and  shape  of  the  abdomen, 
generally  and  locally,  as  indicating  any  alteration  in 
the  volume  of  the  ordinary  contents  of  the  abdomen, 
or  the  presence  of  some  new  or  fresh  element,  such 
as  dropsical  fluid  or  a  tumour.  3.  The  characters 
of  the  abdominal  respiratory  movements  ;  and  the 
presence  of  any  unusual  sensations  during  the  act  of 
breathing,  such  as  friction-fremitus.  4.  The  sensa- 
tions experienced  on  palpation  and  percussion 
over  the  abdomen,  either  as  a  whole,  or  in  any 
particular  part  of  it,  such  as  its  mobility,  degree  of 
resistance,  regularity,  consistence  ;  as  well  as  the 
presence  of  certain  peculiar  sensations,  e.g.  fluctua- 
tion, or  hydatid-fremitus.  5.  The  presence  and 
characters  of  any  pulsation.  6.  The  occurrence  of 
abnormal  movements  within  the  abdomen,  as  those 
of  a  foetus.  7.  The  sounds  elicited,  generally  and 
locally,  on  percussion.  8.  The  presence  of  certain 
sounds  within  the  abdomen,  heard  on  auscultation, 
such  as  friction-sounds  ;  murmurs  connected  with 
aneurysm  or  due  to  pressure  on  an  artery ;  or 
murmurs  and  sounds  associated  with  the  pregnant 
uterus. 

Here  it  may  be  remarked  that  it  is  highly  im- 
portant in  all  cases  to  see  that  no  accumulation  of 
feces  exists  within  the  bowel,  and  that  the  bladder 
is  properly  emptied,  otherwise  very  serious  mistakes 
are  liable  to  be  made.  Purgatives  and  enemata  are 
needed  in  order  to  remove  any  fsecal  collection. 
The  urine  should  also  be  properly  tested  in  every 
instance ;  and  much  information  may  often  be 
gained  in  the  investigation  of  affections  of  the  ali- 
mentary canal,  from  a  personal  inspection  or  more 
complete  examination  of  faeces  or  vomited  matters. 

Secondly,  it  not  uncommonly  happens  that  special 
modes  of  examination  have  to  be  apphed  to  par- 
ticular organs  within  the  abdomen,  in  order  to 
arrive  at  a  diagnosis  with  any  certainty.  Thus  it 
is  sometimes  requisite  to  have  recourse  to  the  use 
of  the  exploring  trocar  or  aspirator  ;  or  to  the 
administration  of  chloroform.  The  latter  may 
afford  direct  information  in  certain  abdominal 
conditions,  and  it  may  also  materially  assist  in 
carrying  out  other  methods  of  exploration.  The 
use  of  Rontgen  rays  may  assist  in  the  diagnosis  of 
renal  calculus,  though  this  method  of  examination  is 
of  less  use  in  abdominal  disease  than  in  disorders  of 
the  chest  or  of  the  limbs  (see  RoNTGEN  Rays). 
In  certain  cases  more  serious  operative  procedures 
have  to  be  adopted  for  diagnostic  purposes.  See 
Paracentesis. 

The  abdomen  has  been,  for  purposes  of  descrip- 
tion, artificially  divided  by  anatomists  into  regions, 
and  the  seat  of  any  local  morbid  condition  can  thus 
be  defined  and  described.  These  regions  are  thus 
named :  epigastric,  hypochondriac,  hypogastric, 
iliac,  lumbar,  and  umbilical.  See  plate  in  Phy- 
sical Examination. 

The  following  is  a  summary  of  the  usual  pro- 
cedure :  — 

Inspection, — Hernise,  inflammations,  new 
growths  &c.  in  wall.  Pigmentation,  linea;  albi- 
cantes.  Thin,  fat ;  shape,  sunken,  distended  uni- 
formly ;  more  in  the  central  regions  (pointed  abdo- 
men) ;  or  more  in  the  flanks  (broad  abdomen)  ; 
local  swelling;  distended  stomach  (bagpipe  tumour) ; 
coils  of  intestine  ;  tumours  ;  visible  peristalsis  ;  point 
of  ending  of  movements  ;  condition  of  umbilicus, 


stretched  transversely,  depression  obliterated,  pro- 
truding, translucent  ;  movements  of  wall,  impaired 
locally  or  generally,  falling  in  ;  condition  of  skin 
and  superficial  veins. 

Palpation. — Flaccidity  ;  tension  of  wall  from 
distension;  general  rigidity ;  local  resistance ;  tender- 
ness, local,  general,  superficial,  deep  ;  gurgling  (e.g. 
right  iliac  fossa) ;  succussion-splash  ;  friction  ;  fulness ; 
swelling  ;  tumour. 

In  the  case  of  a  tumour,  note  its  position, 
size,  shape,  surface,  edges,  mobility,  consistence, 
pulsation,  occasional  hardening  or  contraction, 
ballottement,  foetal  parts  and  movements. 

Percussion. — Locality  of  any  change  in  reso- 
nance ;  effect  of  change  in  posture. 

Auscultation.  —  Friction  ;  vascular  bruit  ;  fretal 
heart. 


Liver  and  gall 
bladder  . 

Spleen  . 

Stomach  . 

Colon  . 

Kidneys 

Bladder.  . 

Uterus  or 
ovaries 
Rectum 


The  position  and  condition  of  the 
abdominal  viscera,  and  of  tumours, 
to  be  ascertained  by  inspection, 
palpation,  percussion,  the  exact 
limits  being  noted  according  to 
the  regions  of  the  abdomen,  and 
by  measurements  from  fixed 
j     points,  or  recorded  on  diagrams. 

AND  Anus.  —  Physical  examination,  if 
necessary.  Place  patient  on  left  side,  thighs  well 
drawn  up.  Inspect  anus,  natural,  contracted, 
patulous ;  note  any  abnormal  condition.  Palpate 
anus  and  surrounding  parts  ;  examine  any  swelling  ; 
probe  fistulee ;  extent ;  internal  opening.  I'ass 
finger  well  oiled  ;  note  excessive  pain  and  any 
abnormality  within  bowel.  Try  gently  to  pass 
fmger  into  or  through  any  stricture  or  new  grov\  th 
while  patient  '  bears  down,'  and  to  move  it  among 
surrounding  parts  ;  bleeding  excited  ;  pass  duckbill 
or  other  speculum  (if  necessary),  and  examine  whole 
circumference  of  bowel.  Bougies  may  be  passed 
through  a  stricture  with  care.  See  also  Bladder, 
Examination  of  ;  Stomach,  Examination  of  ; 
Uterus,  Examination  of. 

Frederick  T.  Roberts. 

ABDOMEN,  Exploration  of.  —  ^'^^  Para- 
centesis. 

ABDOMEN,  Tumours  of. — See  Abdominal 
Cysts  ;  and  Physical  Examination.' 

ABDOMINAL  ANEURYSM. -Abdominal  an- 
eurysm includes  aneurysm  of  the  aorta,  and  of  any 
of  its  branches  within  the  abdomen. 

Aneurysm  of  the  Abdominal  Aorta  is  essen- 
tially a  disease  of  middle  age.  Of  59  cases  collected 
by  Crisp,  33  were  under  the  age  of  forty.  It  is 
more  common  in  the  male  than  in  the  female  sex, 
in  the  proportion  of  about  S  to  I  ;  and  is  usually 
traceable  to  strain  or  injury  ;  not  infrequently  it  is 
embolic  in  origin  [see  Aneurysm).  The  aneurysm 
is  most  frequently  located  in  that  portion  of  the 
vessel  included  between  the  aortic  opening  in  the 
diaphragm  and  the  origin  of  the  superior  mesenteric 
artery,  being  seldom  met  with  below  this  point.  In 
this  situation  the  tumour  is  deeply  seated  ;  liable  to 
tension  from  the  crura  of  the  diaphragm  ;  and  likely 
to  involve  the  great  splanchnic  nerves,  the  semilunar 
ganglia,  and  the  solar  plexus.  Aneurysm  of  the 
abdominal  aorta  is  usually  of  the  false  variety  ;  and, 
as  contrasted  with  thoracic  aneurysm,  it  is  less  often 
associated  with  extensive  atheroma  of  the  aorta,  and 
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with  fatty  or  other  structural  disease  of  the  heart. 
The  symptoms  referable  to  excentric  pressure  are 
also  fewer,  and,  with  the  exception  of  pain,  are  less 
urgent  than  in  the  thoracic  variety. 

Symptoms  and  Signs. — Of  the  symptoms, /t?/;; 
is  the  most  characteristic  and  the  most  urgent  ;  it  is 
of  two  l;.iads,  which  are  not,  however,  necessarily 
associated.  The  first  is  due  to  the  irritation  and 
stretching  of  the  nerves  above  mentioned.  It  is 
essentially  neuralgic  ;  it  is  intermittent,  lancinating, 
and  paroxysmal, — encircling  the  body  like  a  girdle, 
or  radiating  through  the  abdomen,  back,  pelvis, 
and  base  of  the  thorax,  and  not  infrequently  into 
either  groin  or  testicle.  The  accession  is  sudden, 
and  usually  attributable  to  some  definite  cause  of 
vascular  excitement.  The  duration  extends  over 
a  period  varying  from  one  to  three  hours,  rarely 
longer  ;  and  the  cessation  is  equally  abrupt,  leaving 
the  patient  in  a  state  of  exhaustion,  but  quite  free 
from  actual  suffering.  The  second  kind  of  pain 
referred  to  is  continuous  and  boring ;  fixed  at  a 
particular  point  of  the  vertebral  column  ;  aggravated 
by  pressure  at  this  point,  by  active  movement  or 
stamping,  and  by  gently  turning  the  patient  half 
round  upon  his  axis  in  the  standing  posture  ;  but 
relieved  by  assuming  the  prone  position  or  by 
leaning  forward.  Pain  so  characterised  is  pathogno- 
monic of  erosion  of  the  vertebras.  Pressure  of  an 
aneurysm  may  affect  the  functions  of  several  organs 
within  the  abdomen.  Thus  jaundice  may  result 
from  pressure  upon  the  hepatic,  or  common  biliary 
duct  :  it  is,  however,  more  frequently  due  to  an 
aneurysm  of  the  hepatic,  or  of  the  superior  mesen- 
teric artery.  Interference  with  the  urinary 
secretion,  and  the  consequences  thereof,  from 
pressure  upon  the  renal  vessels  ;  dysphagia,  from 
pressure  upon  the  oesophagus  ;  vouiiting;  from 
obstruction  of  the  pylorus  ;  displace/iient  of  the 
liver  forwards,  or  of  the  heart  upwards — though  rare 
symptoms — may  be  likewise  due  to  the  same  cause. 
The  radial  pulse  is  not  often  affected.  Symptoms  of 
constitutional  irritation  and  impaired  nutrition  are 
rarely  exhibited,  and  appear  only  at  the  termination 
of  protracted  and  painful  cases,  associated  with  great 
suffering  and  want  of  sleep. 

Physical  signs. — A  tumour  can  often  be  felt  in  the 
epigastric  and  left  hypochondriac  regions.  It  is 
smooth,  rounded,  and  elastic  ;  and  tends  to  descend. 
It  communicates  to  the  hand  alternate  movements 
of  lifting  and  expansion  with  increasing  tension,  and 
of  subsidence  with  relaxation.  The  pulsation  is  all 
but  invariably  single,  and  synchronous  with  the 
radial  pulse  ;  it  is  limited  to  the  tumour,  and 
occasionally  accompanied  by  thrill.  Pressure  upon 
the  aorta  below  the  tumour  will  increase  the  force 
of  impulse,  diminish  or  abolish  the  thrill,  and  arrest 
the  collapse.  In  a  few  recorded  examples  the 
tumour  was  hard  and  uneven  on  the  surface,  and 
non-expansile  ;  and  in  a  still  smaller  number  no 
pulsation  was  perceptible,  the  aperture  of  fom- 
munication  with  the  artery  having  been  blocked,  or 
the  vessel  compressed  on  the  proximal  side  by  the 
growth  of  the  aneurysm  itself.  Owing  to  the 
position  of  the  hollow  viscera  in  front,  and  the  mass 
of  lumbar  muscles  behind,  the  evidence  from  percus- 
sion is  less  conclusive  in  regard  to  abdominal  than 
thoracic  aneurysm.  If,  however,  the  abdominal 
muscles  be  relaxed,  and  the  stomach  and  bowels  free 
from  flatus,  absolute  dulness  to  the  extent  of  the 
tumour  may  be  detected.  A  sound,  single  or  double, 
as  distinguished  from  a  murmur,  is  rarely  heard  in 


front  in  connection  witli  abdominal  aneurysm  ; 
whereas  the  existence  of  a  sound,  usually  double, 
without  a  murmur,  at  a  point  on  the  posterior  wall 
of  the  abdomen  corresponding  to  the  tumour,  is  the 
rule,  and  when  detected,  is  of  the  utmost  diagnostic 
value.  A  murmur  in  the  recumbent  posture  is  rarely 
absent  in  front  ;  it  is  single,  blowing,  prolonged, 
post-systolic,  and  not  transmitted  into  the  vessel 
beyond.  It  may,  however,  be  musical,  or  it  may 
present  both  these  characters,  but  at  different  points 
of  the  tumour  ;  in  one  instance  it  was  of  a  buzzing 
quality.  Should  the  aneurysm  have  taken  an  exclu- 
sively backward  course,  which  is  the  exception,  a 
single  murmur,  not  audible  in  front,  may  be  heard 
in  the  back.  In  a  few  recorded  cases  a  double 
murmur  has  been  heard  over  the  aneurysm  in  front. 
In  the  erect  posture  the  murmur  is  usually  suspended  ; 
but  in  a  few  published  cases  it  was  audible  in  both 
the  erect  and  the  recumbent  posture,  and  in  one  at 
least  in  the  erect  posture  only.  These  peculiarities 
depend  upon  the  various  conditions  of  the  sac,  its 
orifice,  and  its  contents.  A  small  aneurysm  invol- 
ving the  posterior  wall  of  the  vessel  only,  and 
eroding  the  vertebrre,  may  be  latent  as  to  physical 
signs,  though  attended  with  severe  fixed  pain  in  the 
back,  and  weakness  of  the  lower  extremities.  In 
some  cases  a  slight  retardation  of  the  pulse  in  the 
femoral  arteries  has  been  noted. 

Diagnosis. — The  diagnosis  of  abdominal  an- 
eurysm has  reference  mainly  to  its  physical  signs. 
The  liigher  tlie  aneurysm  the  more  obscure  will  be 
the  physical  signs  and  the  more  marked  the  evidences 
of  pressure.  Strong  pulsation  of  the  aorta,  simu- 
lating that  of  aneurysm,  may  exist  in  connection 
with  hysteria,  uterine  or  intestinal  irritation,  dys- 
pepsia, or  marked  aniemia.  But  in  all  these  cases, 
irrespective  of  the  positive  and  specific  evidence  pre- 
sented by  each,  throbbing  exists  throughout  the 
aorta,  and  is  propagated  into  the  main  arteries  of 
the  lower  limbs,  whereas  it  is  localised  and  expansile 
in  aneurysm  ;  and  a  careful  exploration  of  the 
aorta — if  necessary,  under  the  influence  of  chloro- 
form— will  show  that,  in  the  case  of  a  pulsating 
aorta,  the  dimensions  of  the  artery  are  at  all  points 
normal.  In  these  cases,  too,  although  a  murmur 
may  be  produced  by  strong  pressure  with  the  stetho- 
scope, it  does  not  exist  when  pressure  is  withdrawn. 
A  cancerous  or  other  tumour  pressing  upon  the 
aorta  may  likewise  produce  a  murmur,  and  may 
exhibit  pulsation  communicated  from  the  aorta  ;  but 
in  most  cases  both  these  plienomena  are  promptly 
arrested  loy  placing  the  patient  in  the  'knee  and 
elbow  '  position.  A  tumour,  in  that  position,  will 
fall  away  front  the  vessel  ;  whereas  the  pulsation  of 
an  aneurysm  will  often  be  more  easily  felt.  The 
fixed  local  pain  in  the  back,  aggravated  by  pressure 
and  motion,  may  be  simulated  by  ordinary  lumbago  ; 
and  the  paroxysmal  visceral  pain,  by  biliary  colic. 
The  difierential  diagnosis  mui.t  rest  upon  the 
specific  evidence  in  each  case. 

Aneurysm  of  the  Branches  of  the  Ab- 
dominal Aorta. — The  branches  most  liable  to 
aneurysm  are  the  common  iiiacs  and  their  divisions  ; 
the  coeliac  axis  and  its  branches  ;  the  renal,  and  the 
superior  mesenteric.  Aneurysm  of  the  Iliac  Ar- 
teries belongs  to  the  domain  of  surgery,  and  will  not 
be  further  referred  to  here.  Aneurysm  of  the  Cxliae 
Axis  and  of  its  branches  of  division,  and  of  the 
Superior  Mesenteric  Artery,  are,  in  addition  to  the 
ordinary  signs,  characterised  by  moljility  of  the 
tumour  ;  and  the  first  two  varieties  by  the  occurrence 
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of  jaundice,  haematemesis,  and  metena,  from  pres- 
sure. 7iV/za/ aneurysm  may  cause  infarction  in  the 
kidney,  or  venous  congestion  by  pressure  on  the 
renal  vein. 

Duration  and  Terminations.— The  duration 
of  life  in  abdominal  aneurysm  in  a  number  of  cases 
observed  varied  from  fifteen  days  to  eleven  )'ears. 
Death  occurs  usually  :  (l)  by  rupture  of  the  sac 
into  (a)  the  retro-peritoneal  tissues,  unless  a 
secondary  sac  be  formed  ;  (/')  the  cavity  of  the 
peritoneum  ;  (c)  the  left  pleural  cavity  or  corre- 
sponding lung ;  (d)  the  intestinal  canal ;  {e)  the 
inferior  vena  cava  ;  (/)  the  psoas  muscle  ;  (g-)  the 
pelvis  of  the  kidney  ;  (h)  the  spinal  canal  ;  or  (?) 
the  ureter,  biliary  passages,  or  oesophagus — the 
order  given  representing  the  relative  frequency  of 
the  fatal  result  ;  or  (2)  by  exhaustion  or  syncope. 
The  duration  of  life  after  the  rupture  of  the  an- 
eurysm has  ranged  from  a  few  minutes  to  several 
weeks.  A  consecutive  false  aneurysm,  retroperi- 
toneal in  site,  is  specially  characterised  by  feeble 
pulsation  of  the  tumour,  and  diminished  or  arrested 
circulation  in  the  femoral  artery  of  one  or  both  sides. 

Treatment. — The  curative  treatment  of  ab- 
dominal aneurysm  may  be  considered  under  three 
heads — operative, posttiral^wAdietetic,  and/nedii  inal. 
Operative  treatment  consists  in  pressure  applied  to 
the  aorta  on  the  proximal  side  of  the  sac,  by  means 
of  tourniquets,  so  as  completely  to  stop  the  circula- 
tion. The  bowels  should  be  first  well  moved  and 
freed  from  flatus  ;  and  during  the  continuance  of 
pressure  the  patient  should  be  kept  imder  the 
influence  of  chloroform  or  ether.  As  a  rule,  com- 
pression should  not  be  employed  above  the  level  of 
the  duodenum.  Five  cases,  if  not  more,  in  which  a 
cure  was  effected  by  these  means  have  been  reported. 
The  object  sought  to  be  attained  being  that  of 
effecting  rapid  coagulation  in  the  sac,  the  period 
during  which  pressure  needs  to  be  continued  in 
these  cases  varies  from  three  quarters  of  an  hour  to 
ten  hours  and  a  half.  Pressure  on  the  distal  side  is 
dangerous  from  its  liability  to  cause  rupture.  Under 
all  circumstances,  pressure  must  be  used  with  care, 
as  inflammation  of  the  peritoneum  or  of  the  bowels 
has  been  known  to  result  from  it.  Galvano-puncture, 
and  the  introduction  of  foreign  bodies,  such  as  iron 
wire  and  horsehair,  into  the  aneurysmal  sac  have 
also  been  employed.  In  a  small  proportion  of  cases 
the  latter  method  has  been  attended  with  a  favour- 
able result,  but  less  often  in  abdominal  than  in 
thoracic  aneurysms. 

Bellingham  introduced  the  plan  of  treatment  by 
posture  and  restricted  diet.  Under  this  plan  perfect 
repose  of  mind  and  body  is,  as  far  as  practicable,  to 
be  maintained  ;  the  bowels  being  kept  moderately 
free,  and  the  dietary  restricted  to  40  oz.  including 
solids  and  liquids.  According  to  the  method  of  the 
late  Mr.  Tufnell,  which  is  based  upon  the  same 
principle,  but  is  more  rigid,  the  patient  is  strictly 
confined  to  the  horizontal  posture  for  a  period 
\'arying  from  eight  to  thirteen  weeks,  as  determined 
by  the  eflect  upon  the  aneurysm,  movement  in  bed 
being  eflccted  with  caution  ;  whilst,  by  a  special 
arrangement,  the  bowels  and  the  bladder  may  be 
evacuated  without  disturbance  of  the  body.  For 
breakfast,  2  oz.  of  white  bread  and  butter,  with  2  oz. 
of  cocoa  or  milk,  are  allowed  ;  for  dinner,  3  oz.  of 
meat,  with  3  oz.  of  potatoes  or  bread,  and  4  oz.  of 
water  or  claret  ;  and  for  supper,  2  oz.  of  bread  and 
butter,  and  2  oz.  of  milk  or  tea.  The  total  amount 
in  the  twenty-four  hours  would  be:  solids  100/,., 


liquids  8  oz.  This  system  is  not  often  rigidly 
enforced,  and  is  not  so  frequently  employed  as 
formerly. 

Of  the  various  medicittal  agents  used  with  a  view 
to  favouring  or  effecting  a  deposit  of  laminated  fibrin 
in  the  sac,  chloride  of  calcium  {10  to  15  grs.  thrice 
daily)  is  the  best,  though  acetate  of  lead  and  iodide 
of  potassium  are  often  used.  Iodide  of  potassium 
may  be  given  in  doses  of  10  to  20  grs.  thrice  daily, 
with  a  view  to  reducing  vascular  tension,  and  there- 
by relieving  pain  and  promoting  deposition  in  the 
sac,  whilst  perfect  rest  in  the  recumbent  posture 
and  a  restricted  dietary  are  observed.  The  intra- 
muscular injection  of  20  to  80  c.c.  of  a  sterilised 
I  to  3  per  cent,  solution  of  gelatine  in  i  per  cent, 
solution  of  sodium  chloride  on  alternate  days  has 
been  recently  employed,  but  with  very  varied 
success.  In  all  cases  the  allowance  of  liquids  must 
be  reduced  to  the  lowest  possible  standard,  whilst 
excretion  is  promoted.  Alcoholic  stimulants  may 
be  given  in  small  quantity  and  at  long  intervals,  if 
the  pulse  exhibit  debility  and  the  patient  complain 
of  a  sensation  of  sinking  ;  otherwise  they  should  be 
prohibited. 

The  application  of  a  few  leeches,  followed  by  a 
warm  poultice,  is  very  efficacious  in  relieving  pain. 
The  hypodermic  use  of  morphine  is  still  more 
rapidly  effective.    See  Thoracic  Aneurysm. 

C.  J.  Nixon. 

ABDOMINAL  CYSTS.— This  article  includes 
a  short  description  of  cystic  tumours  of  the  abdomen, 
not  described  under  other  headings. 

1.  Allantoic— 5<?^  II.  Urachal  Cysts. 

2.  Dermoid  Cysts. — Dermoid  cysts  are  occa- 
sionally found  in  the  peritoneum  without  the  existence 
of  an  ovarian  dermoid  ;  it  is  not  improbable  that  in 
reality  the  cyst  originated  in  the  ovary,  but  became 
detached  and  secondarily  adherent  elsewhere. 
When  an  ovarian  dermoid  ruptures  it  may  give  rise 
to  implantation  cysts  in  various  parts  of  the 
peritoneal  cavity. 

3.  Haemorr-hagic  or  Sanguineous  Cysts. — 
Haemorrhagic  cysts  are  occasionally  met  with  in  the 
abdomen.  In  rare  instances  they  are  due  to  soften- 
ing and  extravasation  of  blood  into  sarcomata. 

Simple  Sanguineous  Cysts  may  be  due  to  trau- 
matism and  are  usually  found  around  the  pancreas, 
in  the  transverse  mesocolon,  or  mesentery.  They 
then  closely  resemble  peripancreatic  cysts  ;  but  they 
may  arise  elsewhere  ;  in  one  case,  examined  after 
death,  a  large  hremorrhagic  cyst  arose  in  the  pelvis. 

The  symptoms  are  much  the  same  as  those  of 
pancreatic  cysts.  The  proper  treatment  is  incision 
and  drainage. 

4.  Hydatid  Cysts. — See  Entozoa. 

5.  Hydronephrosis. — See  Hydronephrosis. 

6.  Mesenteric  Cysts. — These  cysts  are  rare. 
They  may  be  divided  into  (l)  Lymphatic,  the  most 
frequent  form  ;  either  serous  or  chylous,  due  to  dila- 
tation of  lymphatic  vessels  or  to  dilatation  and 
degenerative  changes  in  lymphatic  glands  ;  (2) 
HcBinorrhagic,  usually  due  to  traumatism,  but  also 
possibly  the  result  of  hsemorrhage  into  lymphatic 
cysts  or  into  growths;  (3)  Hydatids;  (4)  cases 
thought  to  be  congenital,  such  as  dermoids,  and 
cysts  derived  from  the  Wolffian  body  ;  (5)  possibly 
some  mesenteric  cysts  are  due  to  developmental 
errors  in  the  intestine. 

Mesenteric  cysts  are  more  often  seen  in  females. 
The  characteristic  signs  are   a   fluctuating,  very 
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movable  tumour  near  the  umbilicus  with  a  band 
of  resonance  in  front  of  it,  due  to  the  intestine. 
Though  there  may  be  no  symptoms,  colic,  diarrhoea, 
or  constipation  is  generally  present,  while  some- 
times acute  obstruction  occurs. 

The  diagnosis  is  difficult  :  ovarian,  hydatid,  and 
pancreatic  cysts  must  be  thought  of,  and  solid 
tumours  or  a  floating  kidney  borne  in  mind. 

The  treatment  is  surgical,  viz.  removal  or 
incision  and  drainage. 

7.  Omental  Cysts. — Hx-morrhagic  cysts  of  the 
omentum  have  been  met  with.  Dermoid  cysts 
may  be  implanted  on  the  mesentery  and  are  de- 
rived from  ovarian  cysts  of  the  same  nature.  It  is 
possible  that  an  ovarian  cystadenoma  might  be  torn 
away  from  its  original  site  and  become  adherent  to 
the  omentum.  In  very  rare  instances  the  omentum 
contains  a  multitude  of  small  cysts,  possibly 
lymphatic. 

8.  Ovarian  Cysts. — 6'f<?  Ovaries,  Diseases  of. 

9.  Pancreatic  Cysts. — Under  this  heading 
are  included  cysts  which  clinically  appear  to  arise  in 
or  from  the  pancreas.  Cystic  dilatation  of  the 
pancreatic  duct  may  be  due  to  obstruction  and  con- 
stitute a  true  pancreatic  cyst.  Cysts  may  possibly 
be  due  to  hcemorrhage  and  inflammatory  processes 
arising  inside  the  pancreas,  or  in  rare  cases  to  cystic 
change  in  a  new  growth.  These  true  pancreatic 
cysts  may  be  single  and  large,  multilocular  and  of 
considerable  size,  or  multiple  and  small. 

Probably  a  considerable  proportion  of  what  appear 
to  be  pancreatic  cysts  clinically  are  in  reality  peri- 
pancreatic  cysts  and  due  to  localised  peritonitis  in 
the  lesser  sac  of  the  peritoneum.  The  inflammatory 
process  closes  the  foramen  of  Winslow  and  so  leads 
to  an  encysted  peritoneal  effusion  in  the  immediate 
neighbourhood  of  the  pancreas.  What  the  numeri- 
cal relation  of  true  pancreatic  to  peripancreatic  cysts 
is  it  is  difficult  to  say  at  the  present  time,  but  the 
belief  that  a  large  proportion  of  those  requiring  treat- 
ment are  peripancreatic  is  gaining  ground. 

/Etiology  Injury,  straining,  and  inflammation 

of  the  pancreas  are  the  usual  antecedent  conditions. 

Situation. — Contents. — The  cysts  most  often 
arise  from  the  tail  of  the  pancreas  and  may  project 
below  the  stomach,  above  it,  or  push  that  viscus 
forwards.  The  cyst  may  reach  a  large  size  and 
contain  many  quarts  of  fluid.  The  fluid  may  be 
clear,  but  is  more  often  dark  brown  from  altered 
blood  ;  it  is  alkaline,  of  a  sp.  gr.  IOI0-IO2O,  and  con- 
tains the  fat-splitting,  amylolytic,  and  proteolytic  fer- 
ments of  the  pancreas  ;  the  presence  of  the  last  named 
is  of  most  importance  from  a  diagnostic  point  of  view, 
inasmuch  as  the  other  two  may  be  met  with  in 
effusions  elsewhere. 

Clinical  Features. — There  is  a  tense  tumour 
in  the  upper  part  of  the  abdomen,  usually  in  the 
epigastrium  or  left  hypochondrium.  It  is  slightly 
movable,  and,  if  the  stomach  be  distended,  can  be 
shown  to  arise  behind  that  organ.  There  may  be 
no  symptoms,  but,  as  a  rule,  the  patient  suffers  from 
attacks  of  pain  with  vomiting  and  collapse.  Pres- 
sure-symptoms, when  the  cyst  is  large,  may  occur  ; 
jaundice  is  rare.  Sometimes  the  progress  is  rapid, 
but  more  often  the  condition  is  chronic  ;  consider- 
able alteration  in  the  size  of  the  cyst,  both  enlarge- 
ment and  diminution,  may  be  noted. 

Diagnosis  between  true  and  peripancreatic  cysts 
is  impossible  until  the  anatomical  conditions  are 
examined,  and  even  then  may  not  be  conclusive 
during  life.    Pancreatic  cysts  must  be  distinguished 


from  hydronephrosis  on  the  left  side,  a  dilated  gall- 
bladder, hydatid  cysts,  and  sometimes  from  large 
ovarian  cysts. 

Prognosis. — If  left  alone  the  larger  cysts  may 
rupture  into  the  general  peritoneal  cavity  with 
fatal  results. 

Treatment. — Tapping  the  cyst  with  a  trocar 
through  the  abdominal  walls  is  a  very  dangerous 
proceeding  and  should  never  be  countenanced. 
Laparotomy  with  incision  and  drainage  of  the  cyst 
is  the  proper  course  unless  it  is  found  possible  to 
remove  it  entirely. 

10.  Retro-peritoneal  Cysts. — Other  than 
pancreatic  retro-peritoneal  cysts  are  rare  ;  they 
may  be  hydatid,  derived  from  the  remains  of  the 
Wolffian  body,  or  pseudo-cysts  due  to  softening  of 
retro-peritoneal  sarcoma  or  suprarenal  growths. 
Retro-peritoneal  collections  of  blood,  chyle,  or  urine 
have  been  occasionally  seen,  usually  after  trauma- 
tism. The  clinical  features  of  retro-peritoneal  cysts 
are  those  of  a  deep-seated  tumour  ;  they  may 
easily  be  mistaken  for  a  pancreatic  cyst  or  a 
hydronephrosis. 

Their  treat iiuitt  is  removal  by  Laparotomy. 

11.  Urachal  Cysts. — The  urachus,  that 
part  of  the  allantois  which  runs  in  front  of  the 
peritoneum  as  a  fibrous  cord  between  the  urinary 
bladder  and  the  umbilicus,  not  uncommonly  shows 
minute  cystic  dilatations.  In  rare  instances  large 
cysts  develop  ;  they  occur  in  either  sex.  The  cyst  is 
situated  in  the  middle  line  between  the  umbilicus 
and  the  pubes  and  in  front  of  the  peritoneum.  A 
communication  with  the  urinary  bladder  may  exist. 
The  walls  of  the  cyst  contain  smooth  muscular 
fibres— the  expanded  muscular  walls  of  the 
urachus.  The  treatment  of  these  cysts  is  complete 
removal,  or,  if  this  is  impossible,  incision  and 
drainage. 

Under  the  name  Allantoic  cysts,  Lawson  Tait 
and  Robinson  described  a  different  condition  occur- 
ring in  women,  which  they  ascribed  to  an  abnormal 
process  of  development  on  the  part  of  the  allantois. 
Alban  Doran,  however,  makes  it  clear  that  ttiese 
so-called  allantoic  cysts  are  really  encysted  tuber- 
cular peritonitis,  the  infection  spreading  from  the 
Fallopian  tubes. 

H.  D.  ROLLESTON. 

ABDOMINAL  WALLS,  Diseases  of.— Most 
of  these  are  but  local  forms  of  diseases  which  are 
fully  described  in  other  parts  of  this  work.  The 
parietal  peritoneum  will  be  excluded  from  considera- 
tion, as  its  morbid  conditions  are  treated  of 
separately. 

I.  Superficial  Affections. — a.  The  skin 
covering  the  abdomen  may  be  the  seat  of  various 
eruptions.  The  rash  of  typhoid  fever  is  chiefly 
observed  over  this  region,  b.  When  the  abdomen 
is  greatly  enlarged,  its  cutaneous  covering  becomes 
stretched  and  thinned,  often  presenting  a  shining 
appearance  ;  or  it  may  even  give  way,  so  that  it 
exhibits  superficial  cracks  or  fissures.  If  it  has 
been  distended  for  a  considerable  time  or  on  several 
occasions,  as  after  repeated  pregnancies,  the  skin 
becomes  impaired  in  its  nutrition,  and  is  often  the 
seat  of  permanent  white  lines  or  furrows — linece 
alincantes.  In  this  connection  allusion  may  be 
made  to  the  umbilicus,  which,  in  certain  forms  of 
distension  of  the  abdomen,  may  become  pouched 
out,  everted,  or  actually  obliterated,  c.  The  super- 
ficial veins  frequently  become  enlarged  and  tortuous, 
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when  the  return  of  the  blood  which  is  normally 
conveyed  through  them  is  in  any  way  impeded. 
d.  The  cutaneous  sensibility  over  the  abdomen  is 
sometimes  materially  altered.  In  certain  nervous 
diseases  it  may  become  more  or  less  impaired  or 
lost  ;  but  the  most  important  deviation  is  a  marked 
increase  of  sensibility  —  hyperesthesia  —  which  is 
occasionally  observed  in  hysterical  females,  and 
which  may  simulate  more  serious  affections,  particu- 
larly peritonitis,  especially  if  it  is  accompanied  with 
symptoms  of  much  depression.  This  condition  is 
characterised  by  extreme  superficial  sensibility  or 
tenderness  of  the  abdomen,  the  slightest  touch  being 
resented  ;  but  if  the  patient's  attention  can  betaken 
off,  and  deep  pressure  be  then  made,  this  is  borne 
with  little  or  no  indication  of  distress.  The  exact 
position  of  the  tenderness,  the  aspect  of  the  patient, 
the  presence  of  other  symptoms  indicative  of 
hysteria,  and  the  absence  of  pyrexia  usually  serve  to 
distinguish  this  affection  from  others  of  a  graver 
nature.  The  surface  of  the  abdomen  may  also  be 
affected  with  neuralgia,  which  is  sometimes  very 
severe. 

2.  Subcutaneous  Accumulations.— a.  The 
chief  morbid  condition  coming  under  this  head  is 
cedenia  or  dropsy  of  the  subcutaneous  tissue.  This 
generally  follows  anasarca  of  the  legs,  and  may  be 
associated  with  ascites.  The  fluid  tends  to  collect 
especially  in  the  lower  part  of  the  abdominal  walls 
and  towards  the  flanks.  The  skin  often  presents  a 
white  pasty  aspect  ;  the  abdomen  may  be  more  or 
less  enlarged  ;  the  umbilicus  appears  depressed  and 
sunken,  if  the  cedema  extends  up  to  this  level  ;  the 
superficial  structures  pit  on  pressure,  and  yield  the 
peculiar  sensation  of  dropsical  tissues  ;  and  the 
percussion-note  is  frequently  muffled,  b.  The  ab- 
dominal subcutaneous  tissue  is,  in  many  persons, 
the  seat  of  an  abundant  collection  of  fat,  which  may 
be  important  from  causing  apparent  enlargement, 
and  simulating  or  obscuring  other  more  serious 
morbid  conditions  which  enlarge  the  abdomen. 
c.  In  rare  instances  gas  accumulates  under  the  skin 
in  this  region,  constituting  subcutaneous emphysejna. 
The  abdomen  then  appears  to  be  enlarged,  but  the 
condition  is  readily  recognised  by  the  peculiar 
crackling  or  crepitant  sensation  felt  on  digital 
pressure  ;  the  resonant  or  tympanitic  sound  elicited 
by  percussion  ;  and  the  dry  crepitant  sound  heard 
when  pressure  is  made  with  the  stethoscope. 

3.  Affections  of  the  Muscles  and  Apo- 
neuroses.— a.  The  abdominal  walls  may  be  the 
seat  of  muscular  rheumatism,  which  is  particularly 
likely  to  follow  undue  straining,  such  as  that  caused 
by  violent  coughing  or  vomiting.  It  is  characterised 
by  pain,  sometimes  severe,  evidently  located  in  the 
muscular  and  tendinous  structures,  accompanied 
with  much  soreness  and  tenderness.  The  afi'ected 
parts  are  kept  as  much  at  rest  as  possible,  and  any 
action  which  disturbs  them  materially  aggravates 
the  pain.  b.  As  the  result  of  violent  strain,  the 
muscular  or  aponeurotic  tissues  may  be  more  or  less 
torn  or  ruptured,  or  the  normal  openings  enlarged 
(separation  of  the  recti).  As  a  consequence  a  pro- 
trusion of  some  internal  structure  is  likely  to  take 
place,  forming  a  hernia,  c.  The  abdominal  muscles 
are  liable  to  be  the  seat  of  spasmodic  contraction, 
cramp,  or  rigidity.  These  disorders  are  not  un- 
commonly excited  in  sympathy  with  grave  dis- 
turbance of  the  alimentary  canal,  as  in  cholera. 
In  certain  painful  internal  affections,  also,  some  of 
the  abdominal  muscles  are  occasionally  kept  in  a 


state  of  more  or  less  rigid  tension,  as  if  they  were 
involuntarily  contracted  in  order  to  protect  the 
diseased  parts  underneath  from  injury.  The  spas- 
modic contractions  in  tetanus  not  infrequently  cause 
great  suffering  over  the  abdomen,  d.  On  the  other 
hand,  the  abdominal  muscles  are  occasionally 
paralysed,  as  the  result  of  central  nervous  disease. 
The  movements  of  respiration  are  then  altered  in 
character  ;  while  the  expulsive  acts  in  which  the 
abdominal  muscles  naturally  take  part  are  niucb 
interfered  with. 

4.  Relaxed  Abdominal  Walls.  —  All  the 
structures  forming  the  walls  of  the  abdomen  are 
often  in  a  relaxed  and  flabby  state,  yielding  to  any 
pressure  from  within,  so  that  the  abdomen  becomes 
enlarged  and  prominent,  especially  if,  as  is  fre- 
quently the  case,  this  condition  is  associated  with 
much  flatulence.  It  materially  weakens  the  act  of 
defsecation,  and  promotes  constipation. 

5.  Inflammation  and  Abscess. — Local  in- 
flammation may  be  set  up  in  any  of  the  abdominal 
structures,  and  this  may  terminate  in  suppuration 
and  the  formation  of  an  abscess.  Purulent  ac- 
cumulations from  within,  as  in  cases  of  perityphlitis 
and  suppuration  in  the  gall-bladder,  as  well  as 
certain  abscesses  originating  in  disease  of  bones  or 
joints,  may  likewise  extend  among  the  tissues  of  the 
abdominal  walls,  causing  thickening  and  induration, 
or  may  make  their  way  outwards,  directly  or 
through  a  sinus.  Subsequently  permanent  sinuses 
or  Astute  may  be  left. 

6.  The  abdominal  wall  may  be  the  seat  of 
extravasatio7i  of  blood ;  and  various  kinds  of  tumour 
or  new  g)-o'dith  may  form  in  its  structures. 

Frederick  T.  Roberts. 

ABORTION.— TVi^  act  of  abortion  signifies  the 
expulsion  of  the  contents  of  the  pregnant  uterus 
before  the  seventh  month  of  gestation.  Ati  abortion 
is  a  foetus  prematurely  expelled.  See  Miscarriage. 

ABSCESS  (abscedo,  I  depart).— Synon.  :  Fr. 
Abch  ;  Ger.  Abscess,  Eitergeschwulst. 

Definition. — A  circumscribed  collection  of 
pus.  Circumscription  is  the  characteristic  feature 
which  distinguishes  '  abscess  '  from  '  diffuse  sup- 
puration '  (purulent  infiltration),  which  will  also  be 
considered  in  this  article. 

Varieties. — Two  varieties  of  abscess  are 
described — the  acute  and  the  chronic,  but  there  is 
little  besides  the  name  common  to  the  two  conditions. 

A.   Acute   Abscess. — /Etiology    of  Acute 

Suppuration  Suppuration   is   the  result   of  the 

action  upon  the  tissues  of  certain  irritant  substances. 
The  irritant  must  be  of  considerable  intensity,  must 
act  continuously  for  some  time,  and  must  have  the 
power  of  inhibiting  the  formation  of  fibrin  or  of 
dissolving  any  that  is  formed,  together  with  small 
portions  of  tissue. 

In  the  vast  majority  of  cases  acute  suppuration 
is  excited  by  the  growth  of  micro-organisms  in  the 
tissues.  Some  microbes  are  only  rarely  associated 
with  the  formation  of  pus  ;  others  are  constantly 
met  with  in  this  connection.  The  latter,  along  with 
such  of  the  former  as  are  not  known  to  occur  in 
other  morbid  conditions,  are  grouped  together  under 
the  title  of  pyogenic  organisms,  since  their  usual, 
though  not  invariable,  characteristic  is  the  produc- 
tion of  pus.  Of  these  difierent  species  the  Staphylo- 
coccus pyogenes  aureus  is  that  most  often  found  ; 
the  Staphylococcus  pyogenes  albus  is  next  in  fre- 
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quency,  followed  by  the  Streptococcus  pyogenes 
(figs.  I  and  2).  The  staphylococci  of  one  or  other 
variety  seem  to  occur  about  four  times  as  often  as 
the  streptococcus,  while  the  two  species  are  found 
mixed  in  5  per  cent,  of  all  cases.  Suppuration  due 
to  mixed  infections  is  often  very  severe.  Cases  due 
to  staphylococci  are  usually  circumscribed  and  end 
in  abscess,  while  the  streptococcus  is  specially 
associated  with  diftuse  processes,  and  is  said  to  be 
the  organism  most  commonly  found  in  secondary 
pyaemic  abscesses. 

The  Staphylococcus  aureus  forms  in  its  growth 
a  continuous  supply  of  irritant  substances,  among 


Fig.  1. — Micrococci  in  capillaries  of  kidne\' in  Multiple  Septic 
Abscess.  Showing  masses  of  cocci  lilce  Stapli}-lococcus 
pyogenes  aureus,     x  800  diam. 


Fig.  2. — Streptococci  of  Suppuration. — Dried  pus  from  an 
empyema  of  some  duration.  Showing  chains  of  strepto- 
cocci, some  of  which  are  swollen,  probably  from  degenera- 
tive changes.     X  600  diam. 


which  ammonia  and  trimethylamiiie  have  been 
recognised  ;  it  also  gives  rise  to  a  toxin  (phlogosin), 
which  can  by  itself  excite  suppuration.  Moreover,  it 
has  the  power  of  peptonising  substances  with  which 
it  is  in  contact,  probably  by  means  of  an  enzyme, 
and  it  can  thus  prevent  the  appearance  of  fibrin  and 
of  small  sloughs  in  the  fluid  exudate.  But  this  can- 
not be  the  sole  means  by  which  such  a  result  is 
brought  about,  for  the  Streptococcus  pyogenes  is  not 
known  to  peptonise  ;  nor  do  many  of  the  other 
germs  less  frequently  associated  with  suppuration. 
Possibly  leucocytes  have  peptic  power. 

The  proof  that  these  micro-organisms  cause  suppu- 
ration is  absolute.    With  the  exception  of  the  rare 


instances  of  aseptic  suppuration,  of  which  mention 
will  subsequently  be  made,  one  or  other  is  con- 
stantly present  in  pus  ;  they  have  been  cultivated 
through  several  generations,  the  resulting  cultures 
liave  been  inoculated  upon  animals  and  have  caused 
suppuration,  and  from  these  lesions  they  have  been 
recovered  in  pure  culture.  Finally  they  have  been 
experimentally  inoculated  upon  man,  with  similar 
results. 

On  the  other  hand,  the  mere  presence  of  pus- 
organisms  in  the  blood  or  tissues  is  not  sufficient  to 
excite  suppuration,  as  is  evident  from  cases  of  puer- 
peral septicasmia  and  other  forms  of  this  disease,  in 
which  pyococci  are  eliminated  with  the  milk,  urine, 
>X:c.,  but  no  abscess  is  anywhere  formed.  Unless 
certain  circumstances  favourable  to  the  cocci  exist 
in  an  infected  person,  they  die  out  or  are  eliminated. 
Until  the  pyococci  were  discovered,  these  predis- 
posing circumstances  were  regarded  as  the  causes 
of  suppuration. 

In  the  first  place,  to  excite  suppuration  the  cocci 
must  come  to  rest  in  some  spot.  Then  ensues  a 
struggle  between  them  and  the  tissues.  Man  is 
only  moderately  predisposed  to  suppuration  :  the 
predisposition  doubtless  varies  with  the  individual 
and  may  be  increased  by  depression  of  health  from 
any  cause,  especially  by  certain  diseases,  e.g.  diabetes, 
chronic  renal  disease,  and  acute  fevers ;  and  by  chronic 
intoxication,  such  as  alcoholism.  The  point  at 
which  the  cocci  come  to  rest  appears  to  be  an  im- 
portant factor,  for  all  tissues  do  not  seem  equally 
susceptible.  Local  tissue-susceptibility  may  be  in- 
creased by  injury,  by  exposure  to  cold  or  wet,  or  by 
a  previous  attack  of  inflammation.  The  pyococci, 
on  their  side,  must  possess  certain  qualities,  to  enable 
them  to  prevail.  They  must  be  sufficiently  virulent 
to  overcome  the  resistance  of  the  tissues  in  which 
they  settle — and  there  are  no  organisms  which  seem 
more  liable  to  attenuation  by  unfavourable  environ- 
ment— and  they  must  be  in  sufficient  numbers,  for 
'  resistance '  means  that  the  tissues  can  dispose  of  a 
certain  number  of  bacteria  of  a  given  virulence. 
They  are  also  greatly  favoured  by  circumstances 
which  afford  them  protection  from  the  healthy  tissues 
until  they  can  form,  i>i  loco,  sufficient  toxin  to 
protect  themselves.  Such  protection  may,  for  ex- 
ample, be  afforded  by  envelopment  in  a  bit  of  blood- 
clot,  which  is  often  already  saturated  with  their 
products. 

The  possibility  of  the  occurrence  of  '  aseptic ' 
suppuration,  i.e.  of  the  formation  of  pus  from  causes 
other  than  micro-organisms,  has  been  much  debated, 
but  it  is  probable  that  it  can  be  induced  experi- 
mentally, and  it  may  rarely  occur  clinically.  Com- 
petent observers  have  failed  to  find  bacteria  in  a 
few  cases  of  suppurating  hydatids  and  in  cases  of 
chancrous  buboes  which,  when  opened,  have  assumed 
the  characters  of  soft  chancres.  Most  observers 
regard  the  exudation  induced  by  the  injection  of 
turpentine,  croton  oil,  ammonia,  and  other  substances 
as  '  pus  ; '  others  decline  to  give  it  this  name. 
Lastly  the  injection  of  some  toxins  (freed  from  germs) 
— such  as  phlogosin  and  cadaverin — or  of  the  dead 
bodies  of  certain  bacteria,  e.g.  boiled  tubercle-bacilli 
(Koch),  will  induce  suppuration.  It  is  characteristic 
of  such  '  suppuration  '  that  it  soon  ceases  to  extend. 

Habitat  of  Pyogenic  Germs.— These  microbes 
are  very  widely  diffused,  being  often  found  in  dirty 
water  and  in  dust.  Staphylococci  are  common  in 
the  skin  and  frequently  occur  along  with  strepto- 
cocci, in  the  mouth,  phai7nx,  and  vagina.  Pyococci 
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are  specially  frequent  upon  the  hands  of  those  who 
have  to  deal  with  wounds. 

Mode  of  Entry  into  the  Body. — Usually  they 
enter  through  a  lesion,  possibly  quite  minute,  of 
skin  or  mucosa,  but  they  may  enter  through  un- 
broken skin,  being  pressed  into  and  growing  up  the 
orifices  of  glands  (sebaceous,  mammary).  It  appears 
probable  that,  like  other  particles,  they  may  pass 
through  uninjured  mucous  membranes.  In  a  wound 
of  any  depth,  the  infection  may  affect  primarily  any 
layer  of  the  tissues  affected,  and  this  may  suppurate 
while  the  rest  heals.  From  the  point  of  entry  the 
organisms  may  be  carried  by  the  lymph-  or  blood- 
stream, and  thus  deposited  in  distant  parts.  The 
disturbance  at  the  point  of  entry  may  be  very  slight 
or  nil. 

Results  of  Local  Infection  by  Staphylo- 
coccus AUREUS :  Formation  and  Anatomy 
OF  Acute  Abscess. — When  the  cocci  settle  at  a 
spot  under  conditions  permitting  their  development, 
they  begin  to  multiply  and  to  excrete  their  irritants. 
The  result  is  an  inflammation  which  passes  more  or 
less  rapidly  through  all  the  usual  stages,  dilatation 
of  vessels  with  retardation  of  the  blood-stream  and 
margination  and  free  migration  of  leucocytes  being 
found  in  the  immediate  neighbourhood  of  the  cocci, 
while  the  earlier  stages  are  seen  in  the  outer  zone 
of  the  inflamed  area.  In  highly  cellular  tissues 
(kidney,  liver)  a  clear  area  of  coagulation-necrosis 
often  forms  round  the  cocci  ;  but  in  connective 
tissue  this  is  not  evident.  In  either  case  the  cocci 
pass  outwards  from  the  point  of  inoculation  and  the 
leucocytes  press  inwards  towards  this  point.  It 
appears  that  the  substances  formed  by  the  bacteria 
exert  an  attractive  influence  (positive  chemotaxis) 
upon  the  leucocytes,  which  are  thus  drawn  towards 
the  seat  of  infection  [see  Chemotaxis).  Soon 
cocci  and  leucocytes  become  mixed  up  ;  many  of 
the  organisms  are  ingested  by  leucocytes  and  by 
swollen  fixed  cells,  others  remain  free.  The 
capillaries  at  the  centre  become  thrombosed  and 
together  with  the  tissue-elements  are  peptonised  and 
removed  ;  their  place  is  then  occupied  by  fluid 
containing  numerous  leucocytes  and  cocci.  So  long 
as  free  cocci  pass  outwards — which  they  do  chiefly 
along  the  lines  of  vessels  and  their  accompanying 
lympliatics — spread  of  the  inflammation  and  forma- 
tion of  fresh  foci  in  the  neighbourhood  of  the  primary 
lesion  continue.  These  secondary  foci,  as  they 
enlarge,  usually  coalesce  with  the  primaiy  cavity. 
After  a  time  the  cocci  are  hemmed  in  by  leucocytes, 
and  granulation-tissue  forms  in  which  no  micro- 
organisms are  found.  Enlargement  of  the  abscess 
may,  however,  still  go  on  under  the  influence  of 
tension  due  to  the  increasing  quantity  of  fluid 
poured  into  it,  to  interference  with  the  circulation 
in  the  surrounding  tissues,  and  to  softening  of  these 
by  the  inflammatory  exudation.  Extension  takes 
place  in  the  direction  of  least  resistance — towards  a 
free  surface  when  possible — but  when  pus  forms 
beneath  a  dense  fascia,  which  is  traversed  by  few 
blood-vessels  or  lymphatics  and  is  difficult  to  soften, 
it  often  burrows  for  a  considerable  distance  before 
reaching  the  surface.  The  term  '  least  resistance ' 
implies  not  only  slighter  mechanical  obstacles  but 
also  facility  of  passage  for  cocci.  Finally  the  fluid 
exudation  lifts  up  the  epidermis,  which  softens  and 
gives  way,  and  the  abscess  empties  itself  more  or 
less  completely.  The  elast'city  of  the  tissues 
around  at  once  causes  great  diminution  of  the  size 
of  the  cavity,  which  rapidly  becomes  filled  up  with 


granulation-tissue.  This  is  gradually  converted  into 
fibrous  tissue  ;  and  finally  the  epidermis  grows 
over  the  surface  and  covers  it. 

Characters  of  Pus. — The  pus  yielded  by  a 
healthy  but  not  aseptic  granulation-tissue  was  for- 
merly spoken  of  as  '  healthy '  pus — pus  bonutn 
it  laiidabile.  Its  appearance  indicated  a  local  or 
general  change  for  the  better.  Such  pus  is  yellowish- 
white  in  colour,  opaque,  creamy  in  consistence, 
and  neutral  or  alkaline  in  reaction,  with  sp.  gr. 
1030-I040.  It  has  a  faint  sickly  odour  and  does 
nut  putrefy  readily.  With  an  equal  quantity  of 
liquor  potassa:  it  forms  a  gelatinous  mass.  On 
standing  it  separates  into  a  deep  sediment  and  a 
clear  supernatant  fluid  [liqitoi-  puris).  The  latter  is 
highly  albuminous,  does  not  coagulate  spontane- 
ously, and  contains  salts  in  about  the  same  propor- 
tion as  plasma,  along  with  a  certain  quantity  of 
peptones.  The  deposit  consists  of  leucocytes,  for 
the  most  part  dead  and  fattily  degenerated,  with  the 
addition  of  a  varying  number  of  red  corpuscles  which 
may  render  the  pus  sanious  or  give  it  merely  a 
saflron  or  orange  tinge  from  the  presence  of  haema- 
toidin.  It  also  contains  fine  shreds  of  tissue, 
fatty  and  albuminous  particles,  and  cocci,  which  are 
distinguished  by  their  grouping  and  by  appropriate 
methods  of  staining.  The  commonest  departure 
from  this  type  is  that  the  pus  becomes  thin  and  acid, 
irritating  to  the  tissues,  and  liable  to  rapid  putrefac- 
tion {ichor).  It  sometimes  has  a  very  oflensive 
odour,  especially  when  the  abscess  has  formed  near 
the  alimentary  tract  or  vagina,  owing  to  the  presence 
of  the  Bacillus  coli ;  but  ortensive  pus  in  other 
situations,  e.g.  in  the  thigh,  may  be  met  with,  and  is 
then  due  to  the  action  of  the  Bacillus  pyogenes 
foetidus.  Bluish  or  greenish  pus  is  veiy  rare  and 
is  due  to  the  Bacillus  pyocyaneus. 

Symptoms. — A  fairlv  circumscribed  area  of  the 
skin  is  found  to  be  swollen,  more  or  less  red,  hot, 
painful  and  tender  ;  and  these  signs  are  all  most 
marked  towards  the  centre.  Pressure  with  tlie 
finger  tip  or  nail  produces  pitting  owing  to  the 
presence  of  oedema.  Fluctuation  can  be  obtained 
by  the  method  given  below.  As  the  abscess 
advances  the  centre  of  the  aftected  area  becomes 
more  prominent,  and  fluctuation  becomes  more 
distinct  :  the  red  colour  deepens  into  purple  or  blue, 
and  the  skin  becomes  progie^sivuly  thinner.  This 
sequence  of  events  is  known  as  the  '  pointing  '  of  an 
abscess.  P'inally  the  epidermis  gives  way  and  the 
contents  of  the  abscess  are  discharged. 

The  method  of  obtaining  fluctuation  is  as  follows: 
the  pulps  of  three  fingers,  if  possible  of  each  hand, 
are  placed  upon  the  swelling  and  kept  as  far  fiom 
each  other  as  the  size  of  it  permits.  The  fingers 
of  one  hand  remain  resting  lightly  on  the  surface, 
while  those  of  the  other  hand  gently  compress  the 
swelling.  The  fluid  is  thus  driven  beneath  the 
resting  fingers  and  raises  them  up.  Experience  is 
necessary  to  avoid  mistakes  :  if  the  fingers  are  too 
close  together,  fat  or  oedema  may  give  a  sensation  of 
fluctuation.  It  is  never  advisable  to  ti7  to  obtain 
fluctuation  across  a  muscular  belly,  but  alwa\s 
longitudinally  in  the  direction  of  the  fibres  of  any 
underlying  muscle. 

Constitutional  symptoms  vary  greatly  in  nature 
and  severity.  Pyrexia  varying  from  100°  to  I04°F.  is 
usually  present,  being  generally  proportionate  to  the 
acuteness  of  the  inflammation,  the  amount  of  tension 
existing,  the  size  of  the  abscess  and  its  situation, 
absorption  being  more  free  from  some  parts,  e.g. 
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knee,  than  from  others.  Not  uncommonly  the  onset 
of  suppuration  is  marked  by  a  rigor,  but  '  chills  ' 
are  more  frequent  :  the  rigor  may  be  repeated  more 
than  once  without  any  sign  of  pyaemia  appearing. 
As  the  pus  becomes  surrounded  by  a  wall  of  granu- 
lation-tissue the  temperature  falls  ;  and  it  may  even 
reach  normal  if  the  abscess  remains  long  unopened. 

The  lymphatic  glands  above  an  abscess  are  often 
swollen  and  tender  ;  lymphangitis  occurs  much  less 
commonly. 

Special  symptoms  arise  in  connection  with 
pressure  upon,  or  extension  of  cedema  to,  important 
parts. 

In  sub-fascial  abscesses,  e.g.  in  connection  with 
acute  necrosis  of  bone,  the  part  swells  diffusely 
and  does  not  at  first  pit.  If  there  be  difficulty  in 
localising  the  pus,  it  is  advisable  to  look  for  the 
point  of  maximum  swelling,  and  of  maximum 
tenderness,  and  for  any  appearance  of  redness  or 
oedema  of  the  skin. 

The  discussion  of  abscesses  occurring  in  special 
organs  will  be  found  under  the  heading  of  the 
respective  parts  involved. 

Diagnosis. — Diagnosis  is  usually  easy.  If  an 
acute  localised  inflammation  persists  lour  or  five 
days  with  the  signs  above  mentioned  well  marked, 
pus  is  almost  certainly  present,  even  though  fluctua- 
tion cannot  be  obtained.  Some  rapidly  growing 
sarcomata  have  given  rise  to  all  the  physical  signs 
and  symptoms  of  inflammation  and  have  seemed  to 
fluctuate  :  such  cases  are,  however,  very  exceptional. 
Exploration  may  be  necessary  to  determine  the 
presence  or  absence  of  pus.  The  sacs  of  aneurysms 
sometimes  suppurate,  usually  owing  to  some  injury 
— either  accidental  or  in  the  course  of  treatment.  A 
history  pointing  to  the  existence  of  aneurysm  is  all- 
important  in  such  cases.    Sfe  Aneurysm. 

Termination. — An  acute  abscess  usually  bursts 
through  the  surface  of  the  skin  and  then  heals.  If  it 
discharge  on  to  a  mucous  surface,  draining  is  often 
imperfect  and  serious  septic  absorption  may  occur. 
If  it  rupture  on  to  a  serous  or  synovial  surface,  diffuse 
inflammation  of  the  cavity  may  be  the  result.  Far 
more  commonly,  however,  this  last  occurrence  is 
prevented  by  the  formation  of  adhesions  round 
about  the  abscess  before  it  bursts,  so  that  in  many 
cases,  e.g.  in  the  peritoneum,  the  pus  crosses  the 
cavity  in  safety  and  makes  its  way  to  the  surface  of 
the  skin  or  into  some  hollow  viscus.  Absorption  of 
an  acute  abscess  is  very  rare  :  rarely,  too,  it  becomes 
chronic.  Delayed  healing  with  the  formation  of  an 
ulcer,  sinus,  or  fistula  is  a  common  termination. 

Treatment. — At  first  the  ordinary  treatment  of 
inflammation  (see  Inflammation)  should  be  em- 
ployed. As  soon  as  pus  is  found  or  its  existence 
strongly  suspected,  an  incision  should  be  made  with 
a  straight  knife — not  with  a  curved  Syme's  knife 
which  inflicts  the  maximum  of  pain  and  makes 
relatively  the  smallest  opening  into  the  cavity 
Except  where  it  is  important  not  to  leave  a  scar, 
the  opening  should  be  free  enough  to  drain,  unaided, 
a  small  abscess,  and  to  admit  a  finger  to  explore  a 
large  one.  The  finger  should  carefully  seek  out  all 
'pockets'  and  small-mouthed  recesses,  which  should 
be  well  opened  up  into  the  main  cavity.  Formerly 
the  formation  of  a  dependent  opening  was  con- 
sidered necessary,  but  now  it  is  more  important  to 
keep  the  opening  away  from  any  point  from  which 
infection  is  likely  to  occur.  If  this  is  avoided  the 
discharge  soon  becomes  thin  and  drains  '  up  hill ' 
readily.    Still,  drainage  should  be  thorough,  and 


in  septic  cases  it  may  be  necessary  to  make  many 
incisions  at  various  points.  A  wide  incision  or  an 
'  anchored  '  tube,  with  a  moist  compressive  dressing 
or  fomentation,  is  the  best  means  of  draining  away 
pus.  The  outer  end  of  the  tube  should  be  kept 
flush  with  the  surface  of  the  skin,  the  deep  end  being 
shortened  as  necessary.  When  the  discharge  has 
fallen  to  a  small  amount,  the  tube  should  be  re- 
moved experimentally,  careful  watch  being  kept  for 
local  discomfort  or  rise  of  temperature.  Next  day, 
or  the  day  after,  a  probe  should  be  passed  along  the 
track  of  the  tube  to  see  if  pus  has  collected,  and 
the  tube  replaced  if  necessary. 

When  it  is  wished  to  reach  pus  at  some  depth 
through  a  small  wound,  the  skin  and  fascia  may  be 
cut  through  and  a  pair  of  closed  sinus-forceps 
pushed  in  the  direction  of  the  cavity  until  resistance 
ceases  ;  the  forceps  are  then  withdrawn  with  the 
blades  open,  a  probe  having  been  previously  intro- 
duced along  them  as  a  guide  (Hilton).  Small 
vessels  thus  escape  injury.  But  in  cases  of  real 
danger  to  vessels  or  other  important  structures  the 
wound  should  be  large  enough  to  allow  the  opera- 
tor to  work  with  a  knife  under  guidance  of  sight. 

B.  Chronic  Abscess. — Definiiion. — A  cir- 
cumscribed collection  of  puriform  fluid  developing 
slowly  with  little  or  no  sign  of  inflammation  and  with 
slight,  if  any,  fever. 

/Etiology. — Although  a  very  lew  acute  abscesses 
quiet  down  and  run  a  chronic  course,  and  a  few 
abscesses,  due  to  staphylococci  and  other  germs, 
run  a  chronic  course  throughout,  the  term  '  chronic 
abscess'  practically  means  a  softened  '  tubercular 
focus.'  The  exciting  cause  is  therefore  the  Bacillus 
tuberculosis  :  the  proofs  of  this  are  absolute.  Pre- 
disposing causes  are  an  inherited  tendency  to 
tuberculosis  ;  certain  general  depressing  influences 
— such  as  faulty  hygienic  conditions,  measles,  and 
diabetes  mellitus — which  favour  infection  by  this 
organism  ;  and  slight  injuries  which  act  similarly  but 
locally. 

INIODE  OF  Entry  and  of  Spread.— The 
tubercle-bacillus  may  gain  access  to  the  tissues  ( I )  by 
inoculation  upon  a  scratch  or  larger  lesion  of  skin  or 
mucosa  (e.  g.  tonsil)  ;  (2)  perhaps  by  passage  through 
the  uninjured  respiratory  or  intestinal  mucous 
membrane  in  company  with  other  particles. 

The  bacilli  may  give  rise  to  a  tubercular  ulcer  at 
the  point  of  inoculation  ;  but  it  is  common  to  find 
that  before  they  have  been  able  to  cause  superficial 
mischief  they  have  been  taken  up  by  the  lymph- 
stream  and  carried  to  the  nearest  glands,  where 
they  have  been  deposited.  In  such  a  case  no  history 
or  sign  of  the  lesion  by  which  they  entered  can  be 
discovered,  as  is  frequently  noted  when  the  cervical 
or  the  mediastinal  glands  are  the  seat  of  infection. 
From  the  gland  first  reached  they  may  be  carried 
by  lymphatics  to  many  others.  Less  commonly  the 
bacilli  are  arrested  in  the  lymphatics  leading  from 
the  point  of  entry  to  the  glands.  From  any  tuber- 
cular focus  extension  by  the  blood-path  may  occur  : 
usually  a  tubercular  phlebitis  is  excited,  and  the 
inflammatory  deposit  in  the  vessel-wall  softens  and 
breaks  down,  thus  discharging  bacilli  into  the  vein. 
More  rarely  an  artery  is  affected.  It  is  conceivable 
that  leucocytes  may  carry  bacilli  in  small  numbers 
into  the  circulation.  On  first  entering  the  venous 
circulation  the  bacilli  are  carried  to  the  lungs,  and 
may  even  pass  through  the  pulmonary  capillaries  and 
reach  other  parts  of  the  body,  where  they  are 
deposited.     If  they  here  encounter  conditions  un- 
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favourable  to  their  growth,  they  will  be  destroyed  or 
eliminated  :  but  if  they  find  a  favourable  soil  they 
multiply  and  give  rise  to  tubercular  foci.  Tuber- 
culosis of  bones,  joints,  testicles,  kidneys,  and  other 
parts,  removed  from  direct  infection  or  infection 
through  lymphatics,  is  brought  about  in  this  manner. 

Result  of  Local  Infection.  A  tubercular 
infiltration  slowly  develops  in  which  '  giant-cell 
systems  '  are  usually  discoverable.  Fatty  degeneration 
and  softening  of  the  inflammatory  tissue  soon  take 
place  {see  Caseation).  Upon  a  free  surface  the  result 
of  this  process  is  ulceration  ;  but  in  the  subcutaneous 
tissue  or  any  deeper  part,  such  softening  gives  rise 
to  a  '  chronic  abscess.'  Why  softening  occurs  in 
some  cases  of  tubercular  infiltration  and  not  in  others 
is  unknown. 

Anatomy  of  Chronic  Abscess,— If  a  small 
subcutaneous  abscess  be  cut  out  along  with  its  sur- 
rounding fat,  it  will  present  on  section  a  central 
cavity  containing  puriform  material  limited  by  walls 
which  are  ragged  and  irregular.  To  the  naked 
eye  the  wall  seems  to  consist  of  granulation- tissue 
which  becomes  opaque  and  yellowish  towards  the 
cavity,  and  more  or  less  fibrous  towards  the  sur- 
rounding fat.  Here  and  there  between  the  fat- 
lobules  small  foci  of  granulation-tissue  may  be  seen. 
Starting  from  the  periphery  the  microscope  shows 
round-celled  infiltration  among  the  fat  with  more  or 
less  tendency  to  the  formation  of  a  fibrous  capsule. 
Passing  inwards  the  round-celled  infiltration  be- 
comes denser,  and  soon  '  giant-cell  systems  '  appear 
embedded  in  it  in  greater  or  less  numbers.  Still 
nearer  to  the  centre  patches  of  fatty  degeneration  are 
noticed,  and  this  soon  becomes  uniform  and  uni- 
versal as  the  cavity  is  approached.  No  structure 
is  seen — only  fatty  granules  which  seem  to  be  drop- 
ping into  the  cavity  when  the  lining  layer  is  reached. 
Outlying  nodules  of  granulation-tissue  show  similar 
tubercular  structure.  They  are  due  to  the  passage 
of  bacilli  along  a  lymph-path  from  the  primary  focus, 
and  exhibit  the  same  series  of  changes.  They  gradu- 
ally enlarge  and  ultimately  coalesce  with  the 
primary  focus.  Spreading  in  this  way  and  exercis- 
ing harmful  pressure  on  the  vessels  supplying  the 
surface,  a  chronic  abscess  renders  the  skin  over  it 
thin  and  purple.  Finally  this  gives  way  and  the 
contents  are  more  or  less  completely  discharged. 
When  a  tubercular  focus  in  bone  softens — e.g.  in  a 
lumbar  vertebral  body — the  '  pus '  slowly  makes  its 
way  to  the  surface  of  the  bone.  Here  it  may  form  a 
collection  under  the  periosteum  and  extend  along  the 
line  of  least  resistance.  Thus  it  may  pass  back  into 
the  loin  along  the  lumbar  vessels  (lumbar  abscess), 
or  escape  from  the  bone  into  a  process  of  origin  of 
the  psoas  muscle  on  one  or  both  sides.  In  the 
latter  case,  the  pressure  of  the  increasing  exudation 
causes  atrophy  of  the  muscle-fibres,  while  the  fibrous 
tissue  is  thickened  and  forms  a  dense  sheath  for  the 
pus.  The  cavity  thus  formed  becomes  lined  by  a 
layer  of  tubercular  granulation-tissue,  poorly  supplied 
with  vessels  and  very  loosely  attached.  Vessels  of 
considerable  size  and  nerves  may  persist,  stretching 
across  the  cavity  as  isolated  strands.  Such  an 
abscess  not  uncommonly  raises  the  iliac  fascia  and 
fills  the  iliac  fossa  (I'h'ac  abscess)  before  it  passes 
beneath  Poupart's  ligament  {/>saas  abscess)  to  pass 
down  the  thigh  along  the  profunda  artery  or  back 
along  the  internal  circumflex  vessels.  These  are 
types  of  chronic  abscesses.  In  all,  the  walls  are 
tuberculous,  and  until  this  lining  is  removed  or  cast 
olT,  healing  will  not  occur. 


Characters  of  the  '  Pus.' — The  fluid  in  these 
abscesses  is  thin  and  watery.  It  often  contains 
small  yellowish-white  masses  like  curds,  and  some- 
times small  calcareous  or  bony  particles.  Under 
the  microscope  fatty  granules  and  degenerated 
crumbhng  leucocytes  are  seen.  Hardly  any  normal 
white  corpuscles  are  to  be  found. 

Seats. — The  commonest  seats  of  chronic  abscess 
are  the  subcutaneous  tissue,  especially  in  children  ; 
the  lymphatic  glands  ;  cancellous  bones  such  as  the 
vertebras,  the  epiphyses,  and  the  ribs  ;  the  synovia! 
membranes  of  joints  ;  and  the  epididymis. 

Symptoms. — SjTnptoms  are  often  absent  until  a 
swelling  is  accidentally  noticed.  The  swelling  is 
smooth  and  rounded  ;  it  is  painless,  and  fluctuation 
is  readily  obtained.  The  skin  over  it  is  not  tender, 
red,  hot,  or  oedematous  until  the  abscess  is  on  the 
point  of  bursting.  There  is  often  no  thickening  at 
its  margin,  but  sometimes  a  ring  of  infiltration  is 
felt.  When  the  lesion  originates  in  a  bone,  the 
base  of  the  abscess  is  naturally  fixed.  When  a 
collection  of  tuberculous  matter  reaches  the  surface 
from  the  thoracic  or  abdominal  cavity,  the  swelling 
is  not  uncommonly  stated  by  patients  to  have  ap- 
peared suddenly.  Coughing  causes  such  an  abscess 
to  swell  up  and  to  impart  an  impulse  to  the  hand 
laid  upon  it ;  but  this  phenomenon  does  not  occur 
invariably.  The  erectores  spinae,  being  expiratory 
muscles,  seem  to  yield  an  impulse  on  coughing. 

More  than  one  chronic  abscess  may  be  met  with 
in  the  same  patient  :  sometimes  a  large  number 
may  co-exisc.  Little  or  no  fever  accompanies  the 
process.  Sometimes  an  abscess  may  press  upon  a 
nerve  and  cause  pain — which  may  even  be  severe  ; 
but  pain  is  usually  a  symptom  of  the  disease  in  the 
bone  or  joint  whence  the  abscess  springs.  The 
symptoms  of  such  disease  are  superadded  to  those 
of  the  abscess,  and  must  be  carefully  investigated 
in  order  to  determine  the  source  of  the  '  pus.' 

The  patients  are  usually  children  or  young  adults, 
though  no  age  is  exempt.  A  history  or  physical 
evidence  of  tuberculosis  is  often  obtainable.  The 
general  condition  may  leave  nothing  to  be  desired, 
but  often  it  is  poor.  The  presence  of  considerable 
fever  with  an  unopened  or  aseptically  opened 
chronic  abscess  indicates  the  existence  of  some 
complication,  perhaps  general  tuberculosis. 

Course  of  a  Chronic  Abscess. — When  not 
interfered  with  a  chronic  abscess  may  occasionally 
become  absorbed  :  usually  it  enlarges  more  or  less 
rapidly,  and  may  reach  enormous  dimensions.  Ul- 
timately the  skin  over  it  at  some  spot  becomes 
thin,  red,  or  bluish  in  colour,  and  eventually  gives 
way.  The  contents  escape  imperfectly ;  infection 
of  the  cavity  by  pyogenic  and  septic  germs  occurs  ; 
and  the  patient  may  die  of  acute  septicxmia.  In 
other  cases  hectic  fever  ensues,  and  in  spite  of  the 
establishment  of  counter-openings,  the  abscess 
burrows  and  appears  at  fresh  spots.  Amyloid 
disease  of  viscera  follows,  and,  if  recovery  occurs,  it 
is  with  a  ruined  constitution.  Such  is  the  course 
of  a  large  spinal  abscess  untreated  or  treated  un- 
successfully as  regards  asepsis.  Even  when  such 
an  abscess  heals,  tuberculous  tissue  locked  up  in 
the  deep  scar  often  infects  the  surrounding  parts 
afresh,  and  recurrence  (residual  abscess)  sooner  or 
later  occurs.  Smaller  abscesses,  and  those  not 
connected  with  bone,  heal  more  readily  even  under 
such  conditions. 

Diagnosis. — Effusions  of  blood,  serous  cysts, 
hernix,  fatty  tumours  and  soft  sarcomata,  and  some- 
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times  firmer,  deeply  sealed,  malignant  growths  have 
all  to  be  carefully  difterentialed  from  Chronic 
Abscess.  Exploratory  puncture  or  operation  must 
be  undertaken  as  a  last  resort.  The  diagnosis  of 
'  tumour  '  should  not  be  made  until  inflammation 
has  been  eliminated. 

Sometimes  in  cases  of  spinal  disease  with  psoas 
abscess  the  hip-joint  is  persistently  flexed,  and  pain 
is  caused  by  any  attempt  to  extend  it  ;  probably, 
the  psoas-sheath  is  filled  unusually  tightly  and  nerves 
are  pressed  upon.  Disease  of  the  hip-joint,  which 
may  cause  an  abscess  above  Poupart's  ligament,  is 
thus  simulated,  but  may  be  eliminated  by  noting 
that  the  outline  of  the  trochanter  is  in  no  way 
blurred,  and  that  movements  of  the  hip  other  than 
extension  are  free  and  painless.  Signs  of  spinal 
disease  are  usually,  but  not  always,  discoverable. 
The  impulse  on  coughing  which  is  communicated  to 
a  collection  of  fluid  in  communication  with  the 
thoracic  or  abdominal  cavity  has  been  already 
alluded  to. 

Prognosis. — The  prognosis  will  vary  with  the 
number  and  size  of  the  abscesses,  their  source,  the 
age,  health,  and  means  of  the  patient,  and  the  con- 
dition of  sepsis  or  asepsis  existing  in  the  cavity.  An 
origin  from  bone  or  joint  is  more  serious  than  from 
glands  and  soft  parts.  The  older  the  patient,  after 
childhood,  the  worse  is  the  prognosis. 

Treatment. — The  following  are  the  chief 
therapeutical  indications.  Disease  of  spine  or  joint 
must  be  carefully  attended  to.  Everything  possible 
should  be  done  to  secure  fresh  air  and  sunlight,  and 
good  nourishing  food  for  the  patient.  Cod-liver  oil 
is  generally  valuable  in  these  cases,  and  the  use  of 
an  antiseptic  internally,  such  as  creasote  increased 
drop  by  drop  to  large  doses,  is  recommended  by 
some  authorities.  With  regard  to  the  abscess, 
whatever  operative  treatment  is  adopted  should  be 
conducted   with  scrupulous  attention   to  asepsis. 

1.  Aspiration,  generally  repeated  more  than  once, 
has  occasionally  been  followed  by  drying  up  of  the 
abscess.  Usually,  however,  it  fails,  and  may 
result  in  the  formation  of  a  fistula  or  give  origin  to 
a  septic  infection  of  the  cavity.  Further,  even 
when  it  succeeds,  it  leaves  all  the  tuberculous  tissue 
behind.  Sometimes  aspiration  has  been  combined 
with  irrigation  with  some  antiseptic  solution,  or  with 
the  introduction  of  iodoform.  The  needle  should 
always  be  introduced  through  a  considerable  thick- 
ness of  tissue — not  through  the  thinnest  point  :  in 
the  latter  case  infection  of  the  track  and  the 
formation  of  a  sinus  will  inevitably  result. 

2.  Excision  of  the  abscess  with  some  heallhy 
tissue  around  it  is  the  ideal  treatment.  It  can  be 
practised  in  subcutaneous  and  glandular  foci,  and 
in  abscesses  connected  with  some  bones  and  joints — 
the  chisel  or  gouge  being  used  to  remove  infected 
portions  of  the  bone.  The  wound  is  to  be  com- 
pletely closed  and  allowed  to  heal  like  any  other 
aseptic  wound. 

3.  When  excision  is  impossible,  the  cavity 
should  be  laid  open  fully  ;  as  much  as  possible  of 
the  wall  should  be  excised,  and  the  rest  should  be 
carefully  scraped  with  a  spoon  and  rubbed  with  a 
dab,  after  which  pure  carbolic  acid  may  be  lightly 
applied,  followed  by  a  little  iodoform.  The 
wound  should  be  closed  without  drainage  ;  but  if  this 
cannot  be  done  it  should  be  plugged  with  iodoform - 
gauze. 

4.  In  psoas  and  similar  abscesses,  practically  no 
excision    can  be  done.    Incisions  must  then  be 


made  in  the  loin,  groin,  and  thigh,  as  may  be  con- 
venient, in  order  to  allow  the  lining  membrane  to 
be  scraped  away  from  the  whole  cavity,  which  is 
kept  flushed  meanwhile  with  saline  solution.  As  a 
rule,  even  in  the  lumbar  operation  for  lumbar 
disease,  it  is  impossible  to  find  the  track  by  which 
the  cavity  communicates  with  the  diseased  vertebra, 
but  if  this  can  be  found,  there  need  be  no  hesitation 
in  scraping  it  also.  lodoform-emulsion  should  be 
introduced  into  the  cavity  and  the  wounds  closed. 
If  after  three  or  four  days  the  cavity  is  distended 
with  fluid,  it  should  be  aspirated.  The  fluid 
should  somewhat  resemble  honey  and  smell 
strongly  of  iodoform.  If  left  to  accumulate  it 
sometimes  bursts  through  the  stitches. 

5.  When  the  cavity  is  septic,  too  free  drainage 
cannot  be  provided.  Plugging  from  the  very 
bottom  with  iodoform -gauze  is  best.  Failing  this, 
large  tubes  may  be  introduced  through  suitable 
openings,  and  irrigation  practised  with  either 
sterile  saline  solution  or  iodine-lotion  (one  drachm 
of  the  tincture  to  one  pint  of  water). 

The  tubes  should  not  be  abandoned  nor  smaller 
sizes  substituted  until  it  is  certain  that  they  have 
no  more  work  to  do.  The  openings  must  be  kept 
dilated. 

Bad  cases  of  this  kind  require  the  exercise  of  the 
greatest  patience.  Good  hygiene  and  careful 
feeding  are  very  important ;  also  fixation  of  the 
spine  or  any  joint  which  may  be  affected.  The 
discharge  should  be  regular  in  amount,  not  varying 
in  quantity  from  day  to  day.  Rise  of  temperature 
may  be  due  to  an  unusual  amount  of  septic  absorp- 
tion, especially  after  rough  treatment  of  the 
granulations  ;  to  retention  of  discharge  or  formation 
of  some  fresh  pocket  ;  to  general  tuberculosis  ;  or  to 
some  accidental  cause.  It  is  an  indication  for  a 
careful  examination  of  the  patient  with  a  view 
to  removal  of  the  faulty  condition.  No  avoidable 
operation  should  be  done  until  the  cause  of  the 
fever  is  determined. 

C.  Acute  Diffuse  Suppuration. — The  sub- 
cutaneous tissue,  especially  that  of  the  upper  limb,  is 
the  most  common  seat  of  acute  diffuse  suppuration. 

/Etiology. ^ — The  principal  exciting  causes  of  this 
condition  are  :  (I)  Extravasaied  urine,  especially  if 
it  be  septic  ;  (2)  the  Streptococcus  pyogenes;  (3)  the 
virus  introduced  in  disseciion-woiinds.  This  last  is 
probably  also  due  to  the  streptococcus,  which  is  the 
common  cause  of  ordinary  diffuse  cellulitis.  The 
lesion  of  the  surface,  through  which  infection  occurs, 
is  generally  easy  to  discover,  but  a  few  cases  appear 
to  arise  spontaneously  ;  these  may  possibly  be  due 
to  organisms  which  have  entered  at  distant  points 
of  injury  or  have  passed  through  uninjured  mucous 
membranes,  and  have  been  deposited  in  the  infected 
area  by  the  blood-stream.  Slight  wounds  of  the 
hands,  especially  those  occurring  in  dissectors,  sur- 
geons, butchers,  fishermen,  &c.,  are  specially  liable 
to  be  followed  by  this  complication  ;  so  also  are 
lesions  of  the  tonsils  and  of  the  cervix  uteri,  and 
all  infected  wounds  which  pass  through  the  deep 
fasciit,  e.g.  that  df  the  scalp. 

Morbid  Anatomy. — The  affected  part  is  dif- 
fusely swollen  ;  the  epidermis  is  often  raised  into 
bullae  here  and  there  by  effusion  of  fluid  beneath  it, 
and  may  separate,  leaving  grey  or  yellow  patches 
of  denuded  corium  exposed.  Irregular  openings  in 
the  skin  may  exist,  through  which  p\is  escapes  and 
sloughs  can  be  seen.  The  fat  is  opaque  and  of  a 
pale-yellow  colour.    The  structuie  of  the  tissues  is 
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rendered  cloudy  and  indistinct  owing  to  infiltration 
with  a  turbid  fluid,  which  here  and  there  forms  col- 
lections of  thin  pus.  Pieces  of  fascia  and  connective 
tissue,  which  have  undergone  necrosis  and  separa- 
tion, are  visible  as  dirty  yellowish  masses,  resem- 
bling sodden  wash-leather.  The  process  may  be 
confined  to  a  comparatively  small  part,  or  it  may 
involve  a  whole  limb  or  even  more.  It  may  re- 
main superficial  to  the  deep  fascia,  or  extend 
deeply  between  the  muscles,  leading  to  sloughing 
of  tendons  or  even  of  the  muscular  substance.  In 
rare  cases  it  may  lead  to  suppuration  of  joints,  or 
necrosis  of  bones.  The  veins  contain  softening 
thrombi,  and  portions  of  such  clots  may  be  carried 
away  by  the  blood-stream  and  give  rise  to  secondary 
pysemic  foci.  Streptococci  are  plentiful  in  the  pus, 
the  lymph-paths  and  the  softening  blood-clot. 
The  disease  may  be  set  up  at  a  distance  from  the 
point  of  infection  :  thus  the  axilla  may  be  the  seat 
of  diffuse  suppuration  as  the  result  of  a  pricked 
finger. 

Symptoms. — The  onset  is  marked  by  all  the 
usual  signs  of  inflammation,  which  extend  over  a 
wider  area  than  in  cases  of  simple  abscess  and  show 
no  tendency  to  circumscription.  The  fever  is  more 
severe,  and  the  occurrence  of  one  or  more  rigors  is 
not  uncommon.  As  the  disease  progresses  the  red 
colour  of  the  skin  becomes  deeper  at  certain 
spots,  and  a  finger  passed  over  the  surface  tends  to 
sink  in  a  little  at  these  points.  This  '  bogginess ' 
or  localised  softening  is  the  best  sign  of  the  pre- 
sence of  collections  of  pus.  Fluctuation  may  be 
nowhere  distinct  until  great  damage  has  been  done, 
or  it  may  seem  present  everywhere  on  account  of 
the  great  oedema.  As  the  process  extends,  fresh 
spots  of  softening  appear  ;  then  the  skin  gives  way 
and  pus  escapes.  Sloughs  protrude  from  the  open- 
ings, which  rapidly  enlarge  ;  and  extensive  tracts 
of  skin  are  undermined  and  may  undergo  necrosis. 
Fever,  suffering,  and  repeated  incisions  tell  severely 
on  the  patient ;  and  in  bad  cases  septicaemia  or 
pyaemia  may  ensue  and  prove  fatal,  or  a  condition 
of  hectic  fever  may  be  established  and  threaten  a 
fatal  termination.  The  sloughs  are  slow  in  sepa- 
rating, and  if  important  tendons  are  involved,  the 
question  will  arise  whether  the  part,  even  if  it  can 
be  saved,  will  be  subsequently  of  any  value,  since 
the  process  of  healing  necessarily  results  in  a  mat- 
ting together  of  the  parts  by  a  mass  of  dense  fibrous 
tissue. 

Diagnosis  Incases  ofacute  diffuse  inflammation 

of  a  part  it  is  often  impossible  to  recognise  at  once 
the  existence  of  suppuration  (see  Cellulitis).  In 
such  instances  exploratory  incisions  may  be  neces- 
sary. Thus  in  axillary  and  cervical  cellulitis 
{Angiua  Ltidovici),  and  in  other  cases  of  deeply 
seated  inflammation,  the  local  swelling  and  the  fever 
not  only  justify  but  necessitate  incision,  since  the 
patient  may  die  before  fluctuation  is  obtained.  No 
distinction  can  be  maintained  between  acute  difluse 
suppuration  and  the  condition  known  as  cellulo- 
cutaneous  erysipelas. 

Treatment. — It  is  advisable'  to  immediately 
disinfect  the  point  of  inoculation,  when  this  is  dis- 
tinguishable, with  pure  carbolic  acid,  and  to  adopt 
the  ordinary  methods  of  treating  inflammation. 
Elevation  of  the  affected  part  is  especially  necessary. 
If  these  measures  prove  ineffectual,  the  part  must 
be  freely  incised,  but  the  deep  fascia  should  not  be 
opened  up,  unless  the  disease  has  already  invaded 
parts  lying  beneath  it.    All  bleeding  should  be  care- 


fully arrested.  Sloughs  must  be  removed  and 
collections  of  pus  drained.  Pure  carbolic  acid  is  to 
be  applied  to  the  dried  exposed  surfaces.  The 
wounds  are  then  plugged  lightly  with  iodoform- 
gauze,  and  fomentations  are  applied  when  all 
danger  of  bleeding  has  ceased.  It  is  useful  in  freely 
suppurating  cases  to  keep  the  limb  in  a  warm  bath 
of  boric-acid  lotion  for  some  hours  ever)'  day.  When 
granulation  occurs,  movements  of  all  damaged  parts 
should  be  regularly  practised.  Careful  feeding  is 
most  important,  especially  as  the  pyrexia  abates, 
and  a  moderate  amount  of  stimulants  may  be  bene- 
ficial. When  a  part  is  hopelessly  injured  or  life  is 
threatened  by  prolonged  suppuration,  resort  must 
be  had  to  amputation  or  excision  of  the  seat  of 
disease.  Stanley  Boyd. 

ABSCESS,   Subdiaphragmatic  — Synon.  : 

Subphrenic  Abscess.  See  Subdiaphragmatic 
Abscess. 

ABSINTHISM.— Definition.— The  condition 
induced  by  an  excessive  consumption  of  absinthe. 

From  the  mode  in  which  absinthe  is  taken,  we 
should  expect  that  the  symptoms  induced  by  its 
excessive  consumption  would  be  generally  obscured 
by,  and  intermixed  with,  those  of  alcohol  [see 
Alcoholism).  That  it  has  a  special  effect  on  the 
organism,  and  that  this  may  be  diagnosed  from 
alcoholism,  is,  however,  generally  recognised.  In 
persistent  absinthe-drinkers,  vertigo  and  epileptiform 
convulsions  are  marked  symptoms,  and  come  on 
much  earlier  than  when  alcohol,  in  other  forms,  is 
habitually  drunk.  Hallucinations  occur  also  without 
any  other  symptom  of  delirium  tremens  ;  and,  when 
tremors  coexist,  these  are  limited  more  particularly 
to  the  muscles  of  the  arms,  hands,  and  shoulders, 
since  absinthe  acts  chiefly  on  the  cervical  portion  of 
the  spinal  cord.  John  Curnow. 

ABSORBENT  AGENTS.— In  surgery,  absorb- 
ents are  substances  used  to  absorb  fluids,  as  cotton- 
wool, lint,  or  compressed  moss  ;  in  medici>ie,  the  terra 
is  made  use  of  to  designate  remedies,  such  as  the  pre- 
parations of  mercury  and  iodine,  which  are  believed 
to  possess  the  property  of  promoting  the  absorption 
of  morbid  products. 

ABSORBENT    VESSELS    and  GLANDS, 

Diseases  o^.~See  Lymphatic  System,  Diseases 
of ;  Bronchial  Glands,  Diseases  of ;  and  Mes- 
enteric Glands,  Diseases  of. 

ACANTHOSIS.— This  term,  originally  used  by 
Auspitz  to  signify  diseases  of  the  skin  produced  by 
anomalies  in  the  spinous  or  prickle-cell  layer  of  the 
epidermis,  has  been  adopted  more  recently  by  Unna 
to  specify  proliferation  of  the  prickle-cell  layer  as  the 
result  of  mitotic  division  of  its  cells. 

James  Galloway. 

ACANTHOSIS  NIGRICANS.— This  rareaff"ec- 
tion  of  the  skin  was  first  definitely  recognised  in  1890. 

Patients  affected  by  this  disease  present  an  exceed- 
ingly characteristic  appearance.  When  the  disease 
is  fully  developed  certain  regions  of  the  body  show 
an  increase  of  pigmentation,  giving  rise  to  a  brownish 
or  even  black  colour.  At  the  same  time,  the  sur- 
face of  the  skin  becomes  rough,  and  this  roughness 
may  be  so  exaggerated  as  to  give  rise  to  papillary 
excrescences  as  large  as,  or  even  larger  than,  ordinary- 
warts.  The  axilla;,  the  genito-crural  region,  the 
neck,  the  flexor  surfaces  of  the  joints,  the  face  and 
mammary  regions,  are  usually  affected  symmetrically. 
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In  addition  lo  these  areas,  any  part  of  the  surface  of 
the  body  may  show  increase  of  pigmentation,  and 
frecjuently,  instead  of  actual  warty  or  papillary 
excrescences  on  the  surface,  an  exaggeration  of  the 
normal  lines  of  the  skin  is  noted.  The  mucous 
membranes  may  also  be  affected.    See  Addison's 

DlSE.ASE. 

Histological  examination  of  the  skin  shows  that 
the  main  lesions  occur  in  the  epidermis.  There  is 
increase  in  the  thickness  of  the  prickle-cell  layers 
of  the  epidermis — the  condition  which  gives  the  name 
to  this  disease — the  stratum  granulosum  is  retained 
intact,  and  the  horny  layer  is  hypertrophied.  In 
consequence  of  this  over-growth  of  the  epidermis, 
the  interpapillar)'  processes  are  elongated  and  hyper- 
trophied, and  coincidently  the  papilloe  themselves 
are  elongated  or  irregularly  enlarged.  The  pig- 
mentation which  gives  such  a  striking  colour  to  the 
patient  consists  of  an  exaggeration  of  the  normal 
pigment,  and  its  granules  are  contained  in  the  basal 
and  one  or  two  of  the  overlying  layers  of  the  stratum 
mucosum. 

A  large  number  of  the  described  cases  of  the 
disease  have  been  associated  with  various  forms  of 
abdominal  tumour,  the  majority  of  which  have  been 
of  malignant  character.  Beyond  this  very  striking 
coincidence,  no  suggestion  has  yet  been  obtained  as 
to  the  relationships  of  the  disease.  It  may  com- 
mence at  any  period  of  life,  but  more  usually  develops 
in  adults.  Cases  are,  however,  recorded  commen- 
cing at  two,  three,  and  eleven  years  of  age.  The 
duration  of  the  malady  is  indefinite,  and  the  course 
is  that  of  a  gradually  increasing  dystrophy  of  the  skin. 
If  a  malignant  tumour  is  associated  with  the  disease 
the  prognosis  depends  upon  the  character  of  the 
growth. 

Treatment  appears  to  have  no  effect  whatever 
in  arresting  the  disease.  Care  must  be  taken  to 
observe  special  cleanliness  of  the  skin,  especially  in 
the  groins,  axilhi;,  and  similar  regions.  Occasionally 
anti-pruritic  lotions  may  be  required.-  It  is  some- 
times necessary  to  remove  the  papillomata  if  they 
become  troublesome  on  account  of  their  situation  or 
their  size,  and  this  may  be  done  by  excision  or  by 
the  cautery.  James  Galloway. 

ACARUS. — Acai'i  or  mites  constitute  the 
tracheal  order  of  the  class  Arachnida,  several 
species  of  which  are  parasitic.  The  Acarus  scabiei 
or  Sarccpies  hoiniuis,  and  the  Aca?-iis  folliculoriim, 
or  more  properly  the  Dciiiodex  folliciclorum  or 
Steatozoon  follic  ulorntn,  arc  the  only  human  parasites 
belonging  to  this  family. 

Description. — i.  The  Acarus  Scabiei  is  a 
small  roundish  animal,  just  visible  to  the  naked  eye. 
Examined  under  the  microscope  it  is  seen  to  be 
flattened,  and  to  resemble  a  tortoise  in  shape  ;  when 
fully  developed  it  has  eight  legs.  Over  its  body 
are  scattered  a  few  seta;,  and  on  the  dorsal  surface 
are  several  rows  of  triangular  spines  (see  fig.  i). 
The  female  is  larger  than  the  male,  and  is  provided 
with  terminal  suckers  on  the  four  anterior  legs, 
while  setae  occupy  a  similar  position  on  the  posterior 
ones :  in  the  male,  however,  the  two  posterior 
median  legs  have  suckers  like  those  on  its  fore 
limbs.  Tlis  young  acarus  has  only  six  legs,  the  two 
hindmost  ones,  which  are  distinctive  of  the  sex, 
being  wanting  ;  it  acquires  these  after  shedding  its 
skin  two  or  three  times.  The  male  acarus  lives 
near  the  surface  of  the  skin,  while  the  female 
burrows  within  the  middle  horny  layer,  and  deposits 
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from  ten  to  fifteen  eggs  in  the  cuniculus  or  burrow  ; 
these  eggs  hatch  in  about  a  fortnight.  The  young 
acari  escape  from  the  burrow,  but  the  parent  does 
not  leave  it  and  dies  when  she  has  finished  laying 
eggs.  The  Acarus  scabiei  is  the  cause  of  the  skin- 
affection  termed  Scabies  or  Ptch.    See  Scabies. 


Fir,  I. — Ac<i>ni  scal'h'i.  i,  female;  2,  male;  3,  larva;  4, 
ovum  ;  aj.,  anterior  leg:i  terminating  in  stalked  suckers 
U-s.)  ',  e.p.L,  posterior  legs  terminating  in  bristles  ;  i.p.L, 
posterior  median  legs  of  male  terminating  in  stalked 
suckers;  d.s.,  dorsal  spines;  set£e  ;  s.p.^  support  for 
penia.     X  90.    (From  '  Green's  Pathology.') 

2.  The  Acarus  folliculorum  is  a  very  minute 
parasite  found  in  the  sebaceous  glands  of  the  face, 
ear,  and  trunk.  In  this  animal  the  head  is  con- 
tinuous with  the  thorax,  and  to  the  latter  are 
attached  eight  very  short  legs,  each  armed  with 
three  strong  claws.  On  each  side  of  the  head  are 
short  jointed  pedopalpi.  The  abdomen  varies  in 
length  from  twice  to  three  or  four  times  that  of  the 
thorax  ;  it  is  pointed  at  its  distal  extremity.  The 
presence  of  this  parasite  in  the  skin  is  unimportant. 
It  is  occasionally  associated  with  a  peculiar  dis- 
coloration. Robert  Liveing. 

ACCOMMODATION,  Disorders  of.— ^ee 
Vision,  Disorders  of. 

ACEPHALOCYST  (a,  priv.  ;  ic^cpa^-fi,  a  head  ; 
and  Kvarts,  a.  bag). — A  hydatid  cyst  without  any 
scolices  in  its  interior.    See  Entozoa  — Hydatids. 

ACHOLIA  {a,  priv.  ;  and  x"^'')  bile). — Absence 
or  deficiency  of  bile.    See  Bile,  Disorders  of. 

ACHONDROPLASIA  (a,  priv.;  xo^^pos,  car- 
tilage ;  irXdcra-uj,  I  form)  Synon.  :  Fcetal Rickets  % 

Fatal  Cretiizisrn  ;  Ciiondrodystrophia  fcetalis. 

Definition. — A  disease  of  foetal  life,  causing 
stunted  growth  of  the  limbs  and  consequent  dwarf- 
ing. 

P.athology. — Longitudinal  growth  ceases  in  the 
diaphyses  of  certain  bones,  which  develop  from 
cartilage  and  ossify  early  :  those  principally  affected 
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arc  the  long  bones  of  the  Hmbs,  the  ribs,  the  in- 
nominate bones,  and  those  forming  the  base  of  the 
skull.  The  cause  of  the  condition  is  unknown.  It 
is  probably  unconnected  with  any  failure  of  thyroid- 
secretion  or  with  ordinary  rickets.  The  morbid 
process  is  confined  to  the  early  months  (3rd  to  6th) 
of  foetal  life  ;  it  appears  to  consist  in  a  defective 
formation  of  the  cartilaginous  precursor  of  the  bone, 
and  is  no  longer  active  at  birth.  Abortion  fre- 
quently occurs  when  the  foetus  suffers  from  this 
disease,  but  in  those  which  survive  the  general 
health  and  intelligence  are  good. 

Clinical  Characters. — The  arms  and  legs 
are  abnormally  short :  the  fingers  may  not  reach 
below  the  crest  of  the  ilium,  and  the  legs  may  be  so 
stunted  that  the  patient  sits  down  on  the  ground 
and  rises  again  without  apparent  efibrt.  The 
epiphyses  are  enlarged,  the  long  bones  curved  and 
the  fingers  divergent,  the  angle  between  the  middle 
and  ring  fingers  being  specially  marked.  The 
bridge  of  the  nose  is  depressed  and  the  base  of  the 
skull  generally  contracted,  so  that  the  cranium  above 
appears  unduly  large.  The  body  is  of  normal 
length,  but  the  total  height  of  an  achondroplastic 
adult  may  be  little  over  four  feet.  The  gait  is 
waddling,  with  lumbar  lordosis  ;  and  the  patients 
are  helpless  owing  to  the  shortness  of  the  arms, 
which  causes  inability  to  wash,  dress,  and  attend  to 
themselves.  The  disease  is  occasionally  confounded 
with  Cretinism,  but  the  deformity  is  really  quite 
different,  and  the  intelligence  unaffected. 

W.  Cecil  Bosanquet. 

ACHOR        I  {ax'^P,  scurf  or  dandruff, 

ACHORION  I  "X^P'!",  chaff). 

The  word  Achor  is  now  almost  obsolete  ;  it  was 
formerly  applied  to  a  small  follicular  pustule  of  the 
scalp. 

Achorion  is  the  term  assigned  to  one  of  the  three 
principal  dermophytes  or  epiphytes  of  the  skin.  It 
constitutes  the  crust  of  Favus  and  belongs  to  the 
group  of  fungoid  plants  denominated  Oidium. 

As  Achorion  was  the  first  discovered  of  the 
cutaneous  epiphytes,  in  compliment  to  one  of  its 
early  observers,  Schonlein,  it  has  been  named 
Achorion  Schdnleiiiii.  It  is  the  agent  of  contagion 
in  favus  {see  Favus),  but  it  is  also  found  in  Onycho- 
mycosis, a  condition  in  which  the  matrix  of  the  nail 
is  invaded.  John  Harold. 

ACHROMA  (a,  priv.  ;  and  XP'^A'a,  colour). — 
Absence  of  colour  ;  an  achromatous  or  colourless 
state  of  a  usually  coloured  tissue,  due  to  absence 
of  pigment.  In  reference  to  the  skin  achroma  is 
synonymous  with  leucoderma,  albinism,  and  al- 
phosis.  See  Pigmentary  Diseases  of  the  Skin. 

ACHROMATOPSIA  (a,  priv.  ;  XP"M«)  colour  ; 
and  sight). — More  or  less  complete  inability  to 
distinguish  colours  from  each  other.  Sec  Vision, 
Disorders  of. 

ACIDITY. — The  term  acidity  is  used  in  medicine 
(I)  in  the  ordinary  sense  to  denote  that  a  fluid 
possesses  an  acid  reaction  ;  (2)  to  indicate  hyper- 
acidity, as  in  the  expression  '  acidity  of  the 
stomach ; '  or  (3)  to  mean  diminished  alkalinity 
although  the  reaction  may  not  become  acid,  as  in 
the  phrase  '  acidity  of  the  blood. ' 

Most  of  the  fluids  of  the  body  give  a  variable 
result   with    diflerent    indicators,    because  their 


reaction  is  due  to  weak  acids  such  as  carbonic 
acid,  or  to  acid  salts.  Thus,  saliva  is  alkaline  to 
litmus  but  usually  acid  to  phenol-phthalein.  This 
varying  reaction  is  capable  of  yielding  a  certain 
amount  of  information  as  to  the  character  of  the  dis- 
solved salts  causing  the  reaction.  By  the  use  of 
very  stable  indicators  it  may  also  be  determined 
whether  an  acid  reaction  is  due  to  a  free  acid  or  to 
an  acid  salt  ;  and  also  within  certain  limits  whether 
the  reaction  is  due  to  a  strong  (mineral)  acid  or  to  a 
weak  (organic)  acid.  It  is  on  this  principle  that  all 
the  many  '  colour-reactions '  for  determining  the 
presence  or  o.bsence  of  free  hydrochloric  acid  in  the 
stomach  are  based. 

Even  those  fluids  in  the  body  which  are  commonly 
regarded  as  alkaline,  because  of  their  giving  an 
alkaline  reaction  with  organic  indicators  such  as 
litmus,  contain  acid  salts  such  as  sodium  bicarbonate 
and  di-sodic  phosphate  in  addition  to  excess  of  cir- 
bonic  acid,  and  hence  in  this  sense  ma}'  be  spoken  of 
as  possessing  acidity.  In  such  fluids  the  acidity,  as 
well  as  the  alkalinity,  can  accordingly  be  determined 
and  its  variation  under  morbid  conditions  studied  ; 
this  has  been  done  particularly  in  the  case  of  the 
blood. 

1.  Acidity  of  the  Blood.— The  acidity  of 
the  blood  becomes  increased  in  the  sense  defined 
above  when  there  is  either  an  increased  amount  of 
incompletely  oxidised  organic  substances  of  an  acid 
character  formed  by  the  tissues,  or  a  less  perfect 
elimination  of  such  substances  by  the  kidneys. 
Accordingly,  a  marked  increase  of  acidity  is  found 
in  fever  and  in  diabetic  coma  ;  for  example,  Kraus 
states  that  the  acidity  of  normal  blood  is  equivalent 
to  (i.e.  capable  of  neutralising)  0-162  to  0-232  grm. 
of  sodium  hydrate  per  100  grm.  of  blood,  while 
under  febrile  conditions  it  may  be  increased  to 
0-272  grm.  and  in  diabetic  coma  to  0-347  grm. 
Other  observers  have  even  detected  an  acid  reac- 
tion of  the  blood  to  litmus  in  diabetic  coma  and  in 
the  cold  stage  of  cholera.  Increased  acidity  of  the 
blood  is  also  found  in  gouty  and  rheumatoid  con- 
ditions, and  occasionally  in  eczema  and  other  skin- 
affections. 

2.  Acidity  of  the  Urine. — The  urine  of 
persons  fed  upon  a  mixed  diet,  when  collected  over 
a  period  of  twenty-four  hours,  has  normally  an  acid 
reaction  to  litmus,  but  when  tested  with  those  more 
stable  indicators  which  are  only  changed  by  free 
acid  (such  as  methyl-orange  or  tropseolin),  no  acid 
reaction  is  shown.  This  demonstrates  that  the 
acidity  of  urine  is  due  to  acid  salts,  and  quantita- 
tive estimation  further  proves  that  the  acidity  and 
degree  of  acidity  to  such  indicators  as  litmus  is  due 
to  a  variable  mixture  of  mono-sodium  anddi-sodium 
phosphates.  The  former  of  these  salts  has  an  acid 
reaction  to  litmus,  and  the  latter  an  alkaline  one,  and 
the  reaction  of  any  variable  mixture  of  the  two,  such 
as  is  excreted  by  the  kidneys,  depends  in  kind  and 
amount  upon  the  total  quantity  and  the  ratio  of  the 
two  salts  in  the  urine. 

Since  one  of  the  most  important  functions  of  the 
kidneys  is  to  maintain  a  constant  degree  of  alkalinity 
of  the  blood,  it  follows  that  the  degree  of  acidity  or 
alkalinity  of  the  urine  must  vary  directly  with  that 
of  the  blood,  and  indeed  can  be  taken  as  an  index  of 
the  condition  of  that  fluid  as  to  reaction.  An 
increased  alkalinity  of  the  blood  from  any  cause 
leads  to  the  excretion  of  a  less  acid,  or  it  may  be  an 
alkaline,  urine,  in  order  that  the  alkalinity  of  the 
blood  may  be  reduced  to  normal.    As  an  example 
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of  this  may  be  taken  the  so-called  '  alkahne  tide ' 
met  with  in  the  urine  during  the  first  period  of 
digestion  after  a  meal.  Here  the  secretion  of  acid 
gastric  juice  raises  the  alkalinity  of  the  blood,  and 
accordingly  the  kidneys  excrete  mure  alkali  from  it, 
so  giving  rise  to  a  more  feebly  acid  or  it  may  be 
alkaline  urine.  At  a  later  period,  the  alkaline 
juices  poured  into  the  intestine  are  separated  from 
the  circulating  blood  while  the  separation  of  hydro- 
chloric acid  ceases.  Accordingly  the  alkalinity  of 
the  blood  falls  below  normal  and  the  kidneys 
secrete  a  hyper-acid  urine  in  order  to  compensate. 
The  character  of  the  food  also  tends  to  alter  the 
degree  of  alkalinity  of  the  blood,  and  this  tendency 
is  compensated  by  corresponding  variations  in  the 
urinary  excretion.  It  is  for  this  reason  that  the 
urine  of  herbivorous  animals  is  normally  alkaline, 
for  during  inanition  their  urine  becomes  acid.  So 
also  in  man  the  reaction  of  the  urine  can  be  made 
alkaline,  or  its  acidity  reduced,  by  a  diet  of  green 
vegetables.  The  alkali  in  such  green  food  is 
present  in  the  form  of  alkaline  salts  of  organic  acids, 
and  when  these  acids  undergo  oxidation  in  the  body, 
the  bases  become  combined  as  carbonates  which 
raise,  or  tend  to  raise,  the  alkalinity  of  the  blood. 
This  may  be  shown  by  administration  of  such  salts 
as  sodium  or  potassium  citrate,  tartrate,  or  acetate,  or 
of  the  carbonates  or  bicarbonates  of  the  alkalis. 
By  such  means  the  alkalinity  of  the  blood  is 
increased,  and  the  acidity  of  the  urine  diminished 
or  even  replaced  by  an  alkaline  reaction. 

An  excessive  meat-diet,  on  the  other  hand, 
increases  the  acidity  of  both  blood  and  urine  by 
giving  rise  to  incompletely  oxidised  organic  acids, 
such  as  uric  acid,  which  cannot  be  excreted  as  such, 
and  which  therefore  combine  with  a  certain 
amount  of  the  alkali  of  the  blood,  so  reducing  the 
degree  of  alkalinity.  The  sulphur  and  phosphorus 
of  proteid  are  also  oxidised  m  the  body  to  sulphates 
and  phosphates  respectively,  and  this  removal  of 
alkalis  in  combination  also  tends  to  diminish  the 
alkalinity  of  the  blood.  This  process  may  be 
carried  so  far  that  the  alkali  is  reduced  to  the  level 
at  which  it  no  longer  reacts  readily  with  weak 
organic  acids  to  form  salts,  and  in  the  case  of  uric 
acid,  which  is  almost  insoluble  in  the  free  form, 
this  may  lead  to  its  deposition  in  the  tissues  or  in 
the  urine.  In  this  way  either  a  uric  acid  diathesis, 
gout,  or  urinary  calculi  may  originate.  Since  the 
primary  cause  is  incomplete  pruteid-oxidation, 
the  first  thing  indicated  is  a  diminution  of  the 
patient's  '  luxus-supply '  of  proteid,  along  with 
exercise,  and  a  liberal  diet  of  green  vegetable  food. 
These  measures  should  be  accompanied  tiy  the 
moderate  use  of  alkalis  until  the  crisis  has  been 
relieved.  Since  the  lithium-salts  of  uric  acid  are 
the  most  soluble,  lithium  carbonate  or  lithium 
citrate  is  the  form  of  alkali  usually  administered. 

It  is  remarkable  that  in  man  and  in  the 
carnivora  the  acidity  of  the  urine  is  not  increased 
by  the  administration  of  even  the  mineral  acids, 
except  when  the  dose  is  so  large  as  to  lead  to 
violent  intoxication.  JJefore  acid  intoxication  takes 
place  considerable  amounts  of  the  stronger  mineral 
acids  can  be  neutralised  by  the  formation  of  ammonium 
salts,  a  corresponding  decrease  in  the  amount  of 
urea  excreted  being  observed.  In  herbivora, 
which  are  not  subjected  from  the  nature  of  their 
food  to  any  danger  of  acid  intoxication,  it  is 
interesting  to  observe  that  no  such  protective  com- 
pensation takes  place,  and  such  animals  quickly 


succumb  to  comparatively  small  doses  of  mineral 
acids. 

It  is  easy  to  deduce  from  the  above  statements 
that  the  character  of  the  food  is  the  primary  factor 
in  influencing  the  degree  of  alkalinity  of  the  blood 
and  the  acidity  of  the  urine.  A  diet  too  rich  in 
pi'oteid  food,  and  especially  animal  proteid,  leads 
to  a  diminished  alkalinity  of  the  blood,  and  the 
secretion  of  a  hyperacid  urine  ;  while  a  diet  rich  in 
green  vegetable  matter  has  an  opposite  effect. 

The  reaction  of  the  urine  may  change  under 
pathological  conditions  from  acid  to  alkaline,  after 
it  has  been  excreted  by  the  kidney  and  before  it  is 
voided,  because  of  bacterial  fermentation  set  up  in 
the  urinary  bladder  or  passages.  Occasionally 
the  alkalinity  may  be  due  to  the  secretion  of 
alkaline  mucus  as  a  result  of  irritation  of  the 
mucous  membrane.  Fermentation  is  also  often  set 
up  in  cases  of  retention  or  incontinence  of  the 
urine,  and  the  infection  by  the  Micrococcus  uretB 
may  occur  either  naturally  by  the  urethra  or  as  a 
result  of  careless  catheterisation.  The  alkalinity 
is  accompanied  by  cystitis  which  still  further 
favours  continued  infection. 

3.  Acidity  of  Gastric  Juice. —The  gastric 
juice  is  the  only  fluid  in  the  body  which  owes  its 
acidity  to  free  acid.  It  has  been  clearly  shown  that 
practically  all  the  acidity  of  pure  gastric  juice  un- 
mixed with  food  is  due  to  hydrochloric  acid.  During 
digestion  of  carbohydrates,  lactic  and  other  organic 
acids  are  formed  by  bacterial  action,  and  under 
certain  conditions  favouring  fermentation,  such,  for 
example,  as  chronic  dyspepsia  accompanied  by 
distension  of  the  stomach,  the  amount  of  organic 
acid  formed  may  be  very  considerable  and  lead  to 
gastric  catarrh. 

The  percentage  of  hydrochloric  acid  varies  con- 
siderably under  morbid  conditions.  There  is  usually 
hyperacidity  accompanying  gastric  ulcer,  and  this 
condition  is  also  common  in  nervous  dyspepsia.  In 
the  latter  condition  the  acidity  may  be  doubled,  but 
the  amount  is  variable,  and  there  may  often  be  either 
a  normal  amount  or  even  sub-acidity.  In  both 
acute  and  chronic  ga-stritis  the  amount  of  hydro- 
chloric acid  is  subnormal  and  the  organic  acids  are 
increased.  In  chronic  catarrh,  hydrochloric  acid 
may  be  completely  absent,  and  this  is  the  usual 
condition  in  cancer  of  the  stomach,  where  absence  of 
the  acid  is  an  important,  though  by  no  means 
infallible,  diagnostic  sign  {see  Stomach,  New 
Growths  of).  Hydrochloric  acid  is  stated  also  to  be 
occasionally  absent  in  hysteria  and  tabes  dorsalis. 

4.  Acidity  of  the  Intestine. — There  is  at 
the  present  time  considerable  difference  of  opinion 
as  to  the  reaction  of  the  intestine.  The  older  view 
that  the  acidity  of  the  chyme  escaping  from  the 
stomach  is  neutralised,  and  the  reaction  changed  to 
alkaline  in  the  duodenum  by  the  alkali  of  the 
digestive  juices  with  which  it  is  there  mixed,  has  been 
controverted  by  recent  observers.  It  is  maintained  by 
some  of  these  authorities  that  the  hydrochloric  acid 
is  never  completely  neutralised  in  the  intestine, 
while  others  hold  that  the  reaction  of  the  intestine 
is  normally  acid  owing  to  the  presence  of  organic 
acids  formed  by  bacterial  action.  According  to  the 
latter  view  bacterial  action  in  the  small  intestine 
takes,  under  quite  normal  conditions,  a  considerable 
share  in  the  digestion  of  carbohydrates. 

The  writer's  own  experiments  have  led  him  to 
regard  the  older  view  as  to  the  reaction  of  the 
contents  of  the  small  intestine  as  more  correct  than 
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these  modem  statements.  These  experiments  have 
shown  that  the  degree  of  alkalinity  of  the  intestine 
varies  with  the  nature  of  the  food,  being  decreased 
by  a  meat-diet,  and  increased  by  a  carbohydrate- 
diet  ;  further,  that  the  alkalinity  increases  with 
the  distance  along  the  intestine,  and  that  there  is 
practically  never  an  acid  reaction  to  any  indicator 
except  phenol-phthalein  in  the  lower  portion.  This 
last  fact  indicates  that  the  alkalinity  is  due  to  acid 
salts  of  the  alkalis,  such  as  bicarbonates  and  bibasic 
phosphates.  The  reaction  of  the  large  intestine  is 
variable,  but  most  commonly  acid,  owing  to  the 
presence  of  organic  acids  formed  as  a  result  of 
bacterial  action. 

5.  Acidity  of  the  Sweat. — The  reaction  of 
the  sweat  in  man  is  normally  slightly  acid,  even 
when  it  is  collected  from  parts  free  of  hair  so  as  to 
be  uncontaminated  by  sebaceous  secretion.  The 
acidity  is  due  to  volatile  organic  acids.  In  long- 
continued  profuse  sweating  it  is  stated  that  the 
reaction  may  change  to  alkaline.    See  ALKALINITY. 

Benjamin  Moore. 

ACIDS. — Definition. — Substances  which  com- 
bine with  alkalis,  and  destroy  their  power  of  turning 
red  litmus-paper  blue.  Most  of  the  acids  also 
redden  blue  litmus,  and  have  a  sour  taste. 

Enumeration. — Acids  may  be  divided  into 
inorganic  or  inineral.  and  organic.  The  mineral 
acids  used  in  medicine  are  Boric,  Carbonic, 
Chromic,  Hydrochloric,  Hydrobromic,  Nitric, 
Nitro-hydrocbloric,  Phosphoric,  Sulphuric,  and 
Sulphurous  acids.  The  organic  acids  thus  employed 
include  Acetic,  Benzoic,  Carbonic,  Chrysophanic, 
Citric,  Gallic,  Hydrocyanic,  Lactic,  Oleic,  Salicylic. 
Tannic,  Tartaric,  and  Valerianic. 

Action. — The  stronger  acids — sulphuric,  nitric, 
hydrochloric,  chromic,  glacial  acetic,  and  lactic  acids 
—  destroy  animal  tissues,  and  act  as  caustics  when 
applied  to  the  surface.  When  swallowed  they  pro- 
duce the  symptoms  of  irritant  poisoning  {see 
Poisons).  An  antidote  for  these  poisons  which  is 
always  at  hand  is  carbonate  of  lime,  in  the  form  either 
of  whiting,  or  of  plaster  chipped  from  the  nearest 
wall.  Other  antidotes  are  alkaline  carbonates  and 
bicarbonates,  milk,  oil,  and  soap.  Diluted  acids, 
taken  into  the  mouth,  increase  the  secretion  of 
saliva  ;  and  hydrochloric  acid  forms  an  important 
constituent  of  the  gastric  juice,  without  which  diges- 
tion does  not  go  on.  When  absorbed  into  the 
blood,  dilute  acids  act  on  the  heart  generally, 
slowing  its  pulsations  and  reducing  the  temperature. 
They  are  excreted  in  the  urine  and  milk. 

Uses. — Nitric  acid  is  employed  as  a  caustic 
application  to  piles,  to  poisoned  wounds,  and  to 
spreading  or  unhealthy  sores.  Glacial  acetic  acid 
is  used  to  destroy  corns  or  warts.  Diluted  acetic 
acid  or  vinegar  is  applied  as  a  lotion  to  relieve  head- 
ache ;  to  allay  the  itching  of  prurigo,  lichen,  and 
psoriasis  ;  to  check  perspiration  ;  and  sometimes  to 
hasten  the  appearance  of  exanthematous  eruptions. 
Diluted  acids,  especially  citric,  tartaric,  and  hydro- 
chloric, as  well  as  acid  tartrate  of  potassium,  are 
administered  in  fevers  as  refrigerants,  because  they 
relieve  the  dryness  of  the  mouth,  and  diminish  the 
thirst  by  increasing  the  secretion  of  saliva,  as  well 
as  lower  the  temperature  and  pulse-rate.  Under 
the  like  circumstances,  the  organic  acids,  acetic, 
citric,  and  tartaric,  when  combined  with  alkaline 
carbonates  in  a  state  of  effervescence  or  otherwise, 
form  compounds  which  act  on  the  skin  and  kidneys. 


In  febrile  conditions,  anaemia,  and  some  forms  of 
dyspepsia,  the  proportion  of  acid  in  the  gastric 
juice  is  insufficient  for  the  proper  digestion  of  food, 
and  the  administration  of  dilute  hydrochloric  acid 
immediately  before  or  after  meals  is  useful  both  by 
aiding  digestion  and  by  preventing  the  formation  of 
butyric  and  other  acids,  which  give  rise  to  sour 
eructations.  Nitro-hydrochloric  acid,  before  meals, 
is  likewise  beneficial  in  preventing  acidity.  It 
appears  to  have  some  action  on  the  liver  ;  and  is 
used,  both  internally,  and  externally  as  a  lotion  or 
footbath,  in  jaundice  and  biliousness  {see  Balneo- 
logy). It  generally  relieves  the  frontal  headache 
common  in  young  women,  which  is  felt  just  above 
the  eyebrows,  and  not  accompanied  by  constipation. 
Dilute  acids,  especially  aromatic  sulphuric  acid,  are 
useful  in  checking  diarrhoea,  colliquative  sweats, 
haemorrhages,  and  mucous  discharges.  By  lessening 
the  alkalinity  of  the  urine,  they  tend  to  prevent  the 
formation  of  phosphatic  calculi,  phosphoric,  nitric, 
and  lactic  acids  being  most  frequently  employed  for 
this  purpose.  Care  must  be  exercised  in  their  ad- 
ministration to  nursing  mothers,  as  they  are  excreted 
in  the  milk,  and  sometimes  cause  griping  and 
diarrhoea  in  infants  at  the  breast.  Several  acids 
have  a  special  .iction  of  their  own,  and  are  con- 
sidered under  their  respective  groups,  such  as  hydro- 
cyanic and  hydrobromic  acids,  which  are  sedative  ; 
boric  and  carbolic,  antiseptic  ;  chrysophanic,  para- 
siticide ;  salicylic,  antipvretic ;  gallic  and  tannic, 
astringent.  T.  Lauder  Brunton. 

ACIREALE,  in  Sicily.— Cold  sulphur  waters, 
and  winter  climatic  health-resort.  See  Mineral 
Waters. 

ACNE. — Synon.  :  Acue  vulgaris;  Acne  adole- 
sceniium  ;  Acne  disseminata;  Fr.  Acmi ;  acne; 
Ger.  Acne. 

Definition. — A  chronic  disease  of  the  skin, 
confined  to  the  face,  back,  shoulders,  and  chest. 
The  eruption  is  met  with  in  young  adults,  and 
consists  of  pimples  which  are  caused  by  an 
inflammation  of  the  sebaceous  glands  and  liair- 
follicles.    The  disease  leaves  small  depressed  scars. 

yETIOLOGY. — The  Ktiology  of  acne  is  obscure.  It 
is  seldom  met  with  before  puberty,  and  is  usiially 
fully  developed  at  about  the  age  of  eighteen  or 
twentj-,  and  then  gradually  disappears  before  the 
age  of  thirty.  There  are,  however,  many  exceptions 
to  this  rule,  especially  in  men,  who  are  liable  to  a 
severe  form  of  acne  of  the  shoulders  and  back,  which 
may  continue  until  middle  life.  Acne  appears  to  be 
equally  common  in  males  and  females,  and  is 
especially  met  with  in  those  who  have  what  is  called 
a  slow  circulation  in  the  extremities — that  is,  who 
suffer  from  cold  hands  and  feet,  and  perhaps  chil- 
blains. In  accordance  with  this,  the  disease  often 
improves,  or  even  disappears,  during  warm  summer 
weather,  to  return  again  in  the  following  winter. 
The  suppuration  of  the  comedones  is  naturally 
attributed  to  pyogenic  cocci  {sec  Abscess),  but  these 
are  often  few  in  number  and  occasionally  absent. 
Payne  contrasts  the  pustules  of  acne  with  those  of  im- 
petigo, in  which  cocci  are  plentiful.  Unna  attributes 
the  disease  to  his  acne-bacillus. 

Symptoms. — Common  acne  is  a  pimply  eruption, 
met  with  chiefly  on  the  face  and  shoulders,  less 
often  on  the  back  and  chest.  Many  of  the  pimples 
are  of  a  pale  colour  with  a  small  dark  centre,  and 
consist  simply  of  follicles  over-distended  with  sebum, 
the  black  centres  marking  the  orifices  of  the  follicles. 
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These  pale  little  papules,  called  coiiwdoiies,  are  apt 
to  become  red  and  inflamed,  thus  forming  the 
ordinary  acne-pimple,  which  ultimately  suppurates, 
and  discharges  a  minute  quantity  of  pus  ;  the  spot  then 
heals,  leaving  a  small  scar.  In  all  severe  cases  of 
acne  we  find,  in  addition  to  the  ordinary  acne-spots, 
large  pimples,  resembling  '  blind  boils,'  which 
suppurate  slowly,  and  often  leave  very  ugly  scars. 
Acne  develops  in  successive  crops,  so  that  as  one 
set  of  pimples  dies  out,  others  appear,  and  thus  the 
disease  becomes  chronic.  Acne  is  almost  always 
distributed  symmetrically,  so  that  both  sides  of  the 
face  and  back  are  pretty  equally  aftected.  The 
exceptions  to  this  rule  are  very  rare. 

Diagnosis. — The  differential  diagnosis  of  acne  is 
usually  easy  when  the  symmetrical  distribution  of 
the  eruption  and  its  period  of  development  are 
taken  into  consideration.  The  two  eruptions  with 
which  it  is  most  likely  to  be  confounded  are:  (l) 
certain  forms  of  acne  rosacea  (gutta  rosea),  and 
(2)  acne-like  dermato-syphilis.  Acne  may  best  be 
distinguished  from  acne  rosacea  by  the  fact  that  this 
latter  disease  is  chiefly  met  with  in  middle  life,  and 
is  always  attended  with  more  or  less  general  conges- 
tion of  the  face,  and  the  subjective  sensations  of 
burning  or  tingling — characters  which  are  absent  in 
common  acne.  Acne  rosacea  is  exclusively  confined 
to  the  face,  while  common  acne  attacks  also  the 
shoulders  and  back. 

Acne-like  syphilitic  eruptions  are  best  distinguished 
by  the  absence  of  comedones  ;  and  by  the  tendency 
the  pimples  have  to  form  into  groups,  which  are  not 
always  symmetrical,  and  not  strictly  confined  to  the 
acne-regions.  Some  other  syphilitic  symptoms 
would  probably  be  also  present. 

Varieties.  — There  is  an  interesting  and  somewhat 
rare  eruption,  commonly  called  acne  varioliformis, 
which  requires  a  very  brief  notice.  In  general 
appearance  the  pimples  resemble  those  of  acne, 
hut  are  not  especially  associated  with  comedones. 
The  eruption  is  usually  confined  to  the  scalp  and  upper 
part  of  the  forehead,  but  is  occasionally  seen  on  the 
neck  and  chest.  The  scars  formed  by  this  disease 
are  much  deeper  than  those  of  common  acne,  and 
very  closely  resemble  the  pits  left  by  small-pox. 
The  region  affected  and  the  character  of  the  scars 
are  a  sufficient  guide  to  diagnosis.  Recurrence  is 
the  rule. 

Treatment. — As  acne  arises,  for  the  most  part, 
from  the  formation  of  comedones  and  plugging  of 
the  follicles,  the  treatment  should  be  directed  to 
stimulating  the  sebaceous  glands  of  the  skin  to 
action,  and  hindering  the  growth  of  bacteria.  For 
this  purpose  the  application  of  sulphur  is  most 
useful.  The  sulphur  may  be  applied  in  the  form  of 
an  ointment  or  lotion.  The  objection  to  a  lotion  is, 
that  during  the  night  the  powdered  sulphur  is  apt 
to  get  into  and  inflame  the  eyes  a  little.  There  is 
not,  however,  the  same  objection  to  the  use  of  a 
sulphur  lotion  during  the  daytime.  A  good  plan 
is  to  apply  a  mild  sulphur  ointment  or  Wilson's 
hypochlorite  of  sulphur  ointment  every  night,  and 
wash  it  off  in  the  morning  with  hot  water,  soap, 
and  a  soft  flesh-brush.  The  daily  use  of  a  soft 
flesh-brush  with  hot  water  and  soap  is  especially 
beneficial,  as  it  prevents  the  formation  of  come- 
dones. 

When  sulphur  does  not  produce  the  desired  effect, 
the  linimentum  saponis  should  be  applied  every 
night  and  allowed  to  dry  on,  and  be  washed  off 
in  the  morning  with  warm  water.    In  very  severe 


cases  of  acne,  there  are  always  a  certain  numljer  of 
boil-like  spots,  which  suppurate  very  slowly,  and 
sometimes  last  for  months  without  coming  to  a  head. 
These  boils  should  be  carefully  touched  with  a 
small  piece  of  wood  dipped  in  pure  carbolic  acid,  or  a 
saturated  solution  of  potassa  fusa  in  water  ;  or  the 
acid  nitrate  of  mercury  solution  may  be  used,  great 
care  being  taken  that  only  the  top  of  the  boil  is 
touched  with  the  caustic.  Cod-liver  oil  is  the  most 
generally  useful  tonic  in  cases  of  acne,  but  other 
tonics,  as  iron,  are  occasionally  beneficial.  For  the 
treatment  of  acne  varioliformis  cod-liver  oil,  iodide 
of  potassium,  and  arsenic  are  the  best  measures 
internally,  while  a  dilute  nitrate  of  mercury 
ointment  may  be  used  locally. 

Robert  Liveing. 

ACNE  ROSACEA.— Synon.  :  Rosacea  \  Gutta 
rosea  ;  Fr.  Couperose  ;  Ger.  Das  kupfrige  Gesicht. 

Definition.  — A  chronic  inllammation  of  the  face, 
attended  with  sensations  of  burning  or  stinging,  and 
leading  to  a  permanent  enlargement  of  vessels  and 
the  formation  of  pimples. 

SYMProMS. — There  are  two  chief  varieties  of 
acne  rosacea.  The  more  severe  form  is  met  with 
chiefly  in  men,  and  is  often  the  result  of  over- 
indulgence in  alcohol.  It  especially  attacks  the 
nose,  and  leads  to  considerable  enlargement  of  the 
vessels,  and  also,  if  of  long  standing,  to  hyper- 
trophy of  other  parts  of  the  skin,  especially  the 
sebaceous  glands.  The  milder  form  of  gutta  rosea 
is  very  common  in  women  after  the  age  of  thirty. 
In  the  first  instance  it  may  consist  of  a  simple  flush- 
ing of  the  face  —  generally  of  reflex  origin,  coming 
on  at  certain  periods  of  the  day,  as,  for  example, 
alter  meals  or  in  the  evening.  This  congestion  has, 
however,  a  tendency  to  become  more  persistent  ; 
and  then,  the  vessels  being  permanently  dilated,  the 
redness  does  not  entirely  disappear,  although  it 
varies  in  degree  from  time  to  time.  Gutta  rosea  in 
women  is  not  confined  to  the  neighbourhood  of  the 
nose,  but  usually  extends  in  a  butterfly-shaped  patch 
to  both  cheeks,  and  sometimes  to  the  forehead  and 
chin.  It  is  always  attended  with  subjective  sensa- 
tions, which  are  generally  those  of  luirning,  and  less 
frequently  of  stinging  or  itching.  Acne-like  pimples 
are  only  occasionally  met  with,  and  when  present 
are  due  to  follicular  inflammation.  There  is  often 
seborrhcea  nasi. 

j4fTl0L0GY. — Gutta  rosea  in  women  is  for  the 
most  part  associated  with  cold  hands  and  feet,  and 
not  uncommonly  with  dyspepsia  and  constipation,  or 
irregularity  in  menstruation.  In  men,  as  before 
stated,  the  hypertrophic  variety  is  sometimes,  but 
by  no  means  always,  caused  by  over-indulgence  in 
alcohol. 

Treatment. — The  severer  form  of  gutta  rosea, 
in  men,  is  best  dealt  with  by  :  ( i )  abstinence  from 
alcohol  ;  (2)  the  longitudinal  division  of  the 
enlarged  veins  with  a  lancet,  or  the  employment  of 
electrolysis  ;  and  (3)  the  subsequent  daily  use  of 
sulphur  ointment,  which  should  be  well  rubbed  on 
every  night.  Great  hypertrophy  of  the  nose  {rhiiu- 
phyma)  can  only  be  removed  by  surgical  methods.  In 
treating  gutta  rosea,  as  it  is  commonly  met  with  in 
women,  the  following  points  require  special  attention : 
(l)  The  diet  should  be  most  carefully  regulated,  and 
medicines  ordered  to  remove,  as  far  as  possible,  any 
dyspepsia  or  gouty  tendency  or  any  menstrual 
irregularity  that  may  exist,  and  also  to  regulate  the 
bowels.    (2)  A  very  mild  sulphur  (or  hypochlorite 
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of  sulphur)  ointment  should  be  applied  in  a  small 
quantity  every  night,  and  washed  off  in  the  morning 
with  warm  soft  oatmeal-water.  In  the  daytime, 
a  calamine  and  oxide  of  zinc  lotion  should  be 
applied,  and  a  little  allowed  to  dry  on.  Gutta 
rosea  is  difficult  to  cure,  but  a  steady  perseverance 
in  a  rational  plan  of  treatment  will  always  produce  a 
marked  improvement  in  the  disease,  and  sometimes 
quite  remove  it.  Robert  Liveing. 

ACONITE,  Poisoning  by.— Synon.  :  Yr.  Em- 

poisonnonoit  par  I'Aconit  ;  Ger.  Eisenhiitvergijt- 
ung. — The  common  garden-plant,  Aconituin  iiapel- 
his,  known  also  as  '  wolfsbane '  or  '  blue-rocket,' 
as  well  as  other  species  of  aconitum,  are  poisonous, 
and  owe  their  poisonous  properties  to  the  presence 
of  an  alkaloid,  aco)iitine  or  aconitia,  or  rather  to 
a  mixture  of  alkaloids  passing  vmder  this  name. 
The  same  or  similar  alkaloids  have  been  obtained 
from  the  Indian  aconite,  A.  ferox,  and  from 
Japanese  aconite  roots.  All  parts  of  A.  napellits 
are  poisonous.  Aconitine  is  perhaps  the  most 
poisonous  alkaloid  known.  All  parts  of  the  aconite 
plant  when  chewed,  and  aconitine  when  placed 
upon  the  lips  or  tongue,  produce,  after  a  few 
minutes,  a  disagreeable  acrid  burning  sensation, 
followed  by  numbness,  loss  of  sensibility  of  the  part, 
salivation,  and  an  after-sensation  of  searedness. 
These  sensations  may  last  for  several  hours. 

The  fresh  root  of  aconite  has  frequently  been 
eaten  in  mistake  for  horse-radish,  to  which  it  bears 
a  remote  resemblance.  The  root  of  horse-radish  is 
whitish  on  the  exterior,  is  long  and  of  fairly  uniform 
diameter,  has  a  pungent  odour  when  scraped,  and 
the  scraped  surface  retains  its  white  appearance  ; 
whereas  aconite-root  is  brown  and  conical,  is  desti- 
tute of  pungent  odour,  and  speedily  acquires  a  pink 
c(jlour  when  scraped  and  exposed  to  the  air.  Mis- 
takes more  frequently  occur  from  liniments  con- 
taining aconite  being  swallowed  in  error.  In  two 
cases  the  root  has  been  administered  with  homicidal 
intent  ;  and  in  one  case  a  young  man  was  killed  by 
the  administration  of,  as  it  is  supposed,  two  grains 
of  English  aconitine.  Accidents  have  also  arisen 
from  the  administration  of  the  potent  English 
aconitine  in  mistake  for  the  impure  inert  exotic  or 
German  alkaloid,  or  mixture  of  alkaloids  passing 
under  that  name. 

Anatomical  Characters. — After  poisoning  by 
aconite  there  may  be  gastric  congestion  or  inflamma- 
tion ;  but  these  may  be  absent. 

Symptoms. — When  aconite,  or  any  of  its  pre- 
parations, is  taken  by  the  mouth,  the  first  sensation, 
transitory  and  mainly  due  to  the  action  of  the 
solvent,  is  followed  in  about  three  minutes  by  an 
intolerable  burning  and  numbing  pain,  extending 
from  the  place  of  application  to  all  the  surrounding 
parts  of  the  mucous  membrane.  There  is  salivation  ; 
and  the  burning  sensation  extends  down  the  gullet 
to  the  stomach.  Occasionally,  when  the  poison 
has  been  rapidly  swallowed,  no  marked  symptoms 
may  supervene  for  half  an  hour.  The  general 
symptoms  are  very  varied,  but  may  all  be  referred 
to  weakening  of  the  heart's  action,  disturbances  of 
respiration,  and  paralysis  of  sensation  on  the  surface 
of  the  body.  This  last  may  be  described  as  '  numb- 
ness '  or  '  drawing  of  the  skin,'  or  by  some  equiva- 
lent term.  There  is  pain  in  the  epigastrium, 
violent  vomiting,  and  often  purging  ;  the  pulse, 
at  first  rapid,  quickly  diminishes  in  frequency  and 
force  till  it  is  imperceptible ;    the  skin  is  cold, 


clammy,  and  livid  ;  respiration  is  laboured.  The 
pupils,  at  first  contracted,  afterwards  dilate  ;  and 
this  dilatation  sometimes  occurs  suddenly  and 
transitorily,  and  is  accompanied  by  blindness. 
Convulsions  are  not  common  ;  but  vomiting  is  often 
due  to  spasmodic  contraction  of  the  diaphragm, 
causing  frothing  at  the  mouth.  Consciousness  is 
retained  till  near  the  end  of  life. 

Diagnosis. — The  peculiar  sensation  in  the  mouth 
—  burning,  feeling  of  searedness,  numbness,  ccc. , 
the  great  cardiac  depression,  and  the  difficulty  of 
respiration,  will  generally  serve  to  determine  the 
nature  of  the  case. 

Prognosis. — Death  usually  occurs  within  four 
or  five  hours.  If  the  patient  survive  twelve  hours, 
recovery  is  usually  rapid  and  complete. 

Fatal  dose. — Of  the  root,  sixty  grains — probably 
much  less  might  suffice.  Of  the  pharmacopoeial 
tinctura  aconiti  ( I  in  20)  half  a  fluid  ounce  to  one 
fluid  ounce.  Fleming's  tincture  is  about  fifteen 
times  as  strong  as  the  official  tincture,  and  twenty- 
five  minims  have  proved  fatal.  Four  grains  of  the 
formerly  officinal  alcoholic  extract  have  proved  a 
fatal  dose.  English  aconitine  or  aconitia  (the  alka- 
loid) is  terribly  potent :  i-200Qth  grain  will  produce 
a  very  decided  sensation  on  the  tongue,  and  it  is 
probably  as  poisonous  as  the  cr)'stal!ised  aconitine- 
nitrate,  one-sixteenth  of  a  grain  of  w'hich  has  killed 
an  adult  within  five  hours. 

Tre.atment.- — In  proceeding  to  treat  a  case  or 
poisoning  by  aconite  we  must,  first,  wash  out  the 
stomach  by  means  of  the  stomach-tube,  and  pro- 
mote vomiting  by  warm  emetics,  of  which  carbonate 
of  ammonium  is  the  best.  Stimulants  must  be 
freely  administered  by  mouth  or  rectum  ;  also 
strong  black  coftee  or  tea.  Brandy  and  ether  may 
be  injected  subcutaneously.  Digitalis  is  a  counter- 
poison,  and  may  be  administered  with  effect  sub- 
cutaneously, in  doses  of  twenty  minims  of  tlie 
tincture,  repeated  in  an  hour  or  so  if  necessary. 
Inhalations  of  nitrite  of  amyl  may  afford  some 
relief.  The  patient  must  be  kept  strictly  in  the 
recumbent  position,  warmth  being  applied  to  the 
surface  ;  and,  as  a  last  resort,  artificial  respiration 
must  be  used.    See  Poisons. 

Thomas  Stevenson. 

ACQUI,  in  the  Province  of  Alessandria, 
Italy. — Thermal  sulphur  waters.  Sec  Mineral 
Waters. 

ACQUIRED  DISEASES.— Diseases  which  ori- 
ginate independently  of  hereditary  transmission. 

ACROCHORDON  (SKpof,  a  point  or  end  ;  and 
XopSi),  a  string). — An  outgrowth  from  the  skin,  hav- 
ing the  form  of  a  slender  cylinder.  Such  outgrowths 
are  occasionally  met  with  in  elderly  persons,  espe- 
cially on  the  neck  or  trunk.  Microscopically,  an 
acrochordon  is  composed  of  loose  areolar  tissue. 

Treat.ment.  — This  consists  in  snipping  off  the 
outgrowths  with  scissors,  in  touching  them  with  a 
strong  solution  of  potassa  fusa,  or  in  applying  the 
liquor  plumbi  fortis,  or  a  4  per  1000  solution  of 
mercuric  chloride.  John  Harold. 

ACRODYNIA  (Sicpos,  extreme  ;  and  oSvtrri, 
pain). — Acrodynia  is  the  name  applied  to  a  disease 
epidemic  in  Paris  in,  1828.  It  was  described  by 
Alibert  as  a  dermatitis,  affecting  particularly  the 
palms  and  soles,  accompanied  by  formication,  amts- 
thesia  or  hypera;sthesia  with  stinging  and  smarting 
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pains.  The  pain  may  extend  over  the  whole  body, 
and  be  accompanied  by  gastro-intestinal  disorder. 
The  skin  is  at  first  bright  red,  then  deeper  tinted 
and  brown,  with  subsequent  pigmentation  and  de- 
squamation, the  cuticle  sometimes  being  shed  in  a 
single  piece.  Occasionally  there  are  pimples, 
pustules,  and  blisters.  The  disease  runs  a  course 
of  several  weeks. 

Treatment. — This  consists  in  the  treatment  of 
the  local  inflammation  by  appropriate  measures. 
See  Pellagra  ;  Ergotism. 

John  Harold. 

ACROM  EG ALY  (axpop,  an  extremity  ;  and  fJ-eyas, 
large). — Synon.  :  Fr.  Ao-oiiuxaiie. 

Definition.  — A  remarkable  dyscrasia,  the 
striking  characteiistic  of  which  is  an  enlargement  of 
the  bones,  and  most  obviously  of  the  bones  of 
the  hands  and  feet.  Hence  the  name  applied  to  it 
by  Marie,  who  first  described  the  disease  in  1886, 
though  other  cases  had  been  noted  previously  under 
different  titles. 

Pathology.  —  Acromegaly  occurs  most  fre- 
quently, but  not  exclusively,  in  females  between 
the  ages  of  thirty  and  forty,  but  has  been  observed 
as  early  as  fifteen  and  as  late  as  forty-eight.  It  is 
very  chronic  ;  and  though  probably  often  fatal,  it 
sometimes  appears  to  become  arrested  after  advan- 
cing for  some  years.  In  females  it  is  usually  pre- 
ceded by  early  stoppage  of  the  menses.  Its 
relation  to  rheumatism  is  very  doubtful. 

Acromegaly  is  generally  associated  with  enlarge- 
ment or  atrophy  of  the  thyroid  body  ;  and  enlarge- 
ment of  the  thymus  gland  has  been  observed.  In 
many  post-mortem  examinations  tumours  of  the 
pituitary  body  have  been  met  with. 

Description. — In  this  disease  the  bones  of  the 
hands  and  feet  are  very  greatly  enlarged,  but  the 
long  bones  do  not  escape,  the  natural  prominences 
and  elevations  being  exaggerated  sometimes  to  the 
dimensions  of  exostoses.  The  scapuke,  clavicles, 
and  the  sternal  ends  of  the  ribs  become  quite 
massive  ;  the  lower  jaw  also  assumes  vast  propor- 
tions, the  lower  teeth  spreading  out  and  projecting 
far  in  front  of  those  of  the  upper  jaw.  This 
gives  a  characteristic  shape  to  the  face,  which  is 
that  of  an  egg  with  the  large  end  downwards,  as 
opposed  to  the  oval  of  myxoedema,  and  the  inverted 
egg-shape  of  osteitis  deformans,  with  both  of  which 
diseases  acromegaly  may  be  confounded.  The 
upper  jaw  and  the  cranial  bones  occasionally  partici- 
pate in  the  change.  The  bones,  though  enlarged, 
do  not  become  curved  ;  but  the  spine  is  often  bent, 
so  that  the  patient  loses  considerably  in  stature. 

The  cartilages  of  the  nose,  ears,  eyelids,  and 
larynx  may  be  thickened ;  the  last  change  probably 
accounting  for  an  occasional  great  alteration  in  the 
voice. 

The  subcutaneous  tissues  are  not  obviously 
altered.  The  skin  may  be  unchanged,  but  on  the 
face  it  is  apt  to  become  coarse,  and  to  show  clearly 
the  orifices  of  the  sweat-glands.  The  hair  does  not 
become  thin,  as  in  myxoedema.  Profus'e  perspira- 
tion and  thirst  are  generally  present. 

The  tongue  is  enlarged,  and  taste  may  be  much 
impaired.  Blindness  is  not  uncommon,  from 
atrophy  of  the  optic  nerve,  possibly  connected  with 
a  pituitary  tumour.  The  sense  of  smell  is  often 
impaired  ;  that  of  hearing  does  not  appear  to  be 
modified,  nor  does  that  of  touch. 

There  may  be  shortness  of  breathing,  depending 


upon  asthmatic  attacks,  and  the  heart  may  be 
hypertrophied.  The  urine  is  not  usually  abnormal. 
The  temperature  is  not  raised.  The  intellect 
remains  perfect.    See  Myxcedema. 

Diagnosis. — It  is  not  necessary  to  indicate  the 
difference  between  this  disease  and  osteitis  deformans 
or  myxcedema,  the  two  diseases  with  which  it  is 
most  likely  to  be  confused,  because,  though  there  is 
certainly  a  superficial  resemblance  to  each,  the 
points  of  divergence  are  wide. 

A  somewhat  similar  disease,  hypertrophic  pul- 
monary osteo-arthropathy,  has  lately  claimed  much 
attention.  It  was  also  first  described  by  Marie.  It 
occurs  in  persons  suffering  from  chronic  disease  of  the 
lungs  The  face  is  unaltered,  the  deformity  in  the 
liands  and  feet  is  almost  limited  to  the  phalanges, 
and  the  spinal  curvature  is  more  marked  than  in 
acromegaly  and  confined  to  the  lower  dorsal  and 
lumbar  regions. 

Treatment. — None  of  the  numerous  methods 
of  treatment  hitherto  applied  in  acromegaly  have 
proved  of  the  slightest  use.  SlS  Bone,  Diseases  of ; 
Osteitis  Deformans. 

RiCKMAN  J.  GODLEE. 

ACTINOiVlYCOSIS  (auris,  a  ray;  and  Aiy/cTjs, 

a  fungus). — Definition  A  chronic  disease,  due 

to  infection  by  a  fungus  known  as  Actinomyces  bovis, 
attended  by  the  formation  of  abscesses,  chronic 
interstitial  inflammation,  or  tumour-like  growths 
of  granulation-tissue,  affecting  various  organs  and 
structures  of  the  body. 

History. — This  disease,  which  especially  affects 
horned  cattle  and  swine,  and  other  animals  which 
feed  on  grain,  has  long  been  known  in  them  under 
various  names,  such  as  'woody-tongue'  in  cattle. 
Its  parasitic  nature  was  demonstrated  by  Bollinger 
in  1S76,  and  the  name  '  actinomyces '  or  'ray- 
fungus,'  given  by  him,  has  since  been  employed  to 
name  the  disease.  Our  present  knowledge  of  the 
disease  in  man  is  due  mainly  to  the  researches 
of  J.  Israel  (1S77),  Ponfick  (1879),  and  A.  Poncet 
and  L.  Berard  (1898).  The  work  of  the  two  latter 
writers  is  of  especial  value,  and  may  be  referred  to 
for  most  of  the  literature. 

/Etiology. — The  fungus  v/hich  causes  the  disease 
may  first  be  briefly  described.  The  Actinomyces  or 
Oospora  bovis  belongs  to  the  Streptothricece,  an  order 
of  fungi  intermediate  between  the  higher  bacteria  and 
the  mould-fungi.  The  spores  (or  conidia)  grow  into 
cylindrical  threads  which  branch  dichotomously, 
and  form  a  radiating  mycelium  in  which  the  threads 
are  often  densely  felted  together.  The  hypha;  are 
often  much  twisted,  almost  resembling  spiral 
bacteria.  As  growth  advances  they  frequently 
break  into  short  segments,  or  rows  of  coccus-like 
liodies.  These  are  not,  however,  regarded  as  true 
spores.  The  spores  are  formed  in  rows  on  special 
fruit-bearing  hyphx,  which  on  a  free  surface  grow 
up  into  the  air.  The  spores  are  rounded,  of  some- 
what larger  diameter  than  the  hyphie. 

The  various  shapes  of  the  different  elements  of  the 
growth,  the  presence  in  a  colony  of  densely  felted 
threads,  irregularly  twisted,  of  shorter  rod-like 
bodies,  and  of  ovoid  and  spherical  spore-like  bodies, 
has  led  to  needless  emphasis  as  to  the  'polymor- 
phism '  of  the  fungus.  All  are  simply  stages  of 
normal  growth. 

The  tendency  to  radiating  growth,  whether  in 
the  tissues  or  in  cultures,  leads  to  the  formation  of 
spherical  masses.    These  are  well  seen  in  a  '  shake 
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culture '  in  gelatine  medium,  or  in  liquids.  The 
central  part  usually  undergoes  degeneration,  and 
has  a  hyaline  appearance  under  the  microscope, 
while  in  a  liquefied  culture  it  looks  hollow.  The 
dense  felting  of  the  filaments  binds  the  mass 
together,  and  makes  separation  difficult,  while  it 
accounts  for  the  presence  of  the  little  balls  of  the 
fungus  in  the  puriform  fluid  from  actinomycotic 
abscesses. 

The  character  which  especially  attracts  attention 
is  the  peculiar  pear-  or  club-shaped  swelling  of  the 
ends  of  some  filaments.  This  is  especially  seen  in 
the  growth  in  the  tissues,  most  markedly  in  bovine 
animals,  the  swollen  ends  often  becoming  calcified. 
But  this  character  is  not  alwaj's  well  developed, 
especially  in  human  actinomycosis,  and  the  dia- 
gnosis must  sometimes  be  made  in  its  absence  or 
with  very  partial  development.  In  artificial  growth 
it  occurs  only  in  old  cultures,  and  is  undoubtedly 
due  to  degeneration,  with  swelling  of  the  sheath  of 
the  mycelium. 

Cultivation  of  the  fungus  when  once  made  can 
be  easily  continued,  growth  readily  occurring  in  a 
great  variety  of  media.  But  culture  cannot  usually 
be  employed  for  diagnosis,  as  it  is  difficult  to 
separate  the  other  associated  bacteria.  Success  is 
attained  only  by  anaerobic  culture  at  first,  though 
aerobic  growth  is  afterwards  easy. 

On  agar  -  medium  the  colonies  are  usually 
hemispherical,  discrete,  of  yellow  beeswax  colour, 
becoming  very  hard  and  cracked  in  the  centre  when 
about  the  size  of  a  mustard  seed.  Sometimes  they 
are  whiter  and  small,  the  varieties  depending 
largely  on  the  moisture  of  the  medium.  On  potato- 
paste  the  growth  is  especially  characteristic,  with 
the  spore-bearing  hyphse,  and  the  surface  powdered 
by  the  spores,  and  showing  oily  droplets.  In 
gelatine-medium  slow  liquefaction  takes  place,  and 
the  colonies  float  as  fluffy  spheroidal  balls  with 
long  filamentous  oflshoots  in  the  liquid. 

The  spores  have  great  vitality  :  when  dry,  they 
may  be  kept  alive  for  three  or  four  years.  They 
are  destroyed  by  exposure  to  moist  heat  of  75°  C. 
for  five  minutes,  while  the  mycelium  is  killed  by 
shorter  exposure  to  60-'  C. 

Mode  of  Infection. — All  the  evidence  at  pre- 
sent attainable  points  to  the  extreme  rarity  of  ino- 
culation from  diseased  animals  or  from  their  flesh, 
although  experimental  inoculation  has  been  success- 
ful. Some  cases  of  alleged  infection  from  cattle 
must  be  regarded  as  doubtful,  for  the  disease  is  of 
very  slow  course,  and  other  sources  can  hardly  be 
excluded. 

It  is  certain  that  the  fungus  is  common  on  various 
cereals,  although  it  is  not  certainly  known  what 
kind  of  grain  most  frequently  harbours  it.  Some 
kinds  of  barley,  including  wild  barley,  appear 
especially  liable.  In  a  large  number  of  recorded 
cases,  a  fragment  of  some  cereal  has  been  found 
embedded  in  the  centre  of  the  original  focus  of  the 
disease,  and  in  others  the  disease  was  known  to 
have  followed  the  lodgment  of  ears  of  barley  or 
other  corn.  Indeed,  although  the  fungus  is  pro- 
bably common,  and  the  spores  have  so  great  vitality 
and  can  be  easily  inhaled,  some  additional  factor 
appears  necessary  in  most  cases  to  enable  them  to 
gain  a  hold  on  the  tissues,  and  this  may  be  afibrded 
by  such  means  as  the  presence  of  a  large  number  of 
spores  on  the  sharp  awns  of  barley,  which  can 
penetrate  and  irritate  the  tissues.  Chewing  raw 
grain  or  straw,  and  inhaling  dust  in  threshing,  win- 


nowing, or  chaff-cutting  are  known  modes  of  infec- 
tion. 

Lesions  of  Actinomycosis. — The  lesions  of 
actinomycosis,  like  those  of  tuberculosis,  present 
very  great  varieties  in  form,  according  to  the  organ 
afi'ected,  the  intensity,  duration,  and  character  of  the 
change  produced,  and  the  superadded  action  of 
other  bacteria. 

Most  of  the  changes  fall  into  one  of  two  groups  : — 
(t)  a  slowly  progressive  infiltration  of  'granuloma- 
tous '  type,  resembling  the  chronic  infiltrations  of 
syphilis  or  tuberculosis;  (2)  a  diffuse  necrotic  and 
suppurative  change,  leading  to  diffuse  puriform  in- 
filtration or  abscess-formation.  The  necrotic  and 
suppurative  changes  seem  especially  apt  to  occur 
when  the  disease  involves  the  viscera,  and  many 
bacteriologists  believe  them  to  be  due  to  the  added 
eff'ects  of  septic  bacteria. 

In  the  suppurative  forms  the  process  may  be 
somewhat  acute,  but  more  commonly  it  is  at  first 
slow,  and  has  become  advanced  before  any  rapid 
necrosis  or  suppuration  occurs.  Around  the  colonies 
of  fungus  there  is  developed  granulation-tissue  modi- 
fied in  its  arrangement  by  the  nature  of  the  virus. 
Each  minute  colony  becomes  surrounded  by  cells, 
some  of  which  assume  the  epithelioid  type  ;  around 
these  are  zones  of  smaller  proliferating  cells  and 
sometimes  leucocytes,  as  with  other  parasitic  irri- 
tants. Giant-cells  are  sometimes  seen,  but  have  not 
the  peculiar  characters  or  distribution  found  in 
tuberculosis.  Indeed  the  only  special  character  of 
the  masses  is  the  presence  of  the  colonies  of  fungus, 
wliich  are  treated  by  the  animal  economy  as  all  other 
irritating  and  noxious  substances  are,  viz.,  by  at- 
tempts to  remove  or  destroy  them,  or  to  enclose 
them  in  a  dense  fibrous  capsule.  Hence  from  these 
younger  cellular  growths  are  formed  masses  of  dense 
fibrous  tissue,  and  the  colonies  of  fungus  may  be 
arrested  in  growth  and  degenerate.  It  is  especially 
in  these  denser  fibrous  masses  that  we  find  the  older 
colonies,  composed  largely  of  radiating  clubs,  partly 
calcified,  which  were  formerly  regarded  as  the  usual 
and  typical  form.  Such  are  well  seen  in  the  '  woody- 
tongue  '  of  cattle  (see  fig.  i ).  But  if  the  growth 
is  more  rapid  and  cicatrisation  less  complete,  the 
colonies  may  be  much  larger  and  show  httle  sign  of 
clubs,  except  in  some  of  the  radiating  offshoots. 
The  various  forms  of  mycelium,  &:c. ,  already  de- 
scribed, may  then  be  seen. 

Staining  is  easy  and  various  methods  may  be 
used,  such  as  carbol-thionin  blue,  methylene  blue, 
or  gentian  violet.  The  colour  is  not  discharged  by 
iodine  with  Gram's  method.  The  degenerated  ends 
or  clubs  lose  their  affinity  for  aniline  dyes,  but  are  well 
stained  with  picrocarmine  or  eosine. 

In  some  of  the  cells  which  surround  the  colony, 
portions  of  the  fungus  are  often  seen.  These  cells, 
though  probably  phagocytic,  may  also  serve  to 
transport  the  fungus  to  other  parts,  and  thus  spread 
the  infection.  Although  the  extension  is  usually 
by  slow  continuous  infiltration,  widespread  difl'usion 
frequently  occurs  ;  this  takes  place  especially,  it  is 
believed,  by  way  of  the  blood-vessels.  Indeed,  one 
marked  difference  from  tuberculosis  is  the  compara- 
tively slight  involvement  of  the  lymphatics  and 
lymph-glands. 

By  this  continuous  infiltration,  especially  along 
the  connective-tissue  planes,  large  masses  of  granula- 
tion and  fibrous  tissue  may  be  formed,  resembling 
tumour-growths.  But  at  some  period  local  soften- 
ing may  occur,  either  purely  necrotic  or  with  actual 
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suppuration  ;  and  sinuses  are  formed  which  open 
on  some  free  surface.  As  already  stated,  in 
some  organs,  a  diffuse  infiltration  with  softening 
and  pus-formation  is  common.  This  is  no  doubt 
often  aided  by  bacteria,  especially  by  the  common 
agents  of  suppuration  ;  but  a  purely  necrotic  soften- 
ing may  also  occur. 

The  '  pus'  from  the  '  abscesses '  is  often  thick,  some- 
times of  peculiar  odour,  and  contains  minute  particles, 
some  of  which  may  be  visible  to  the  naked  eye,  or 
with  a  lens,  of  sulphur-yellow  colour,  or  sometimes 
greenish  or  black,  especially  where  decomposition 
has  occurred,  as  in  the  abdominal  viscera.  The 
detection  and  examination  of  these  little  masses,  the 


r'iG.  I. — The  woodcut  shows  the  characters  of  a  minute 
centre  of  growth  m  an  actinomycosis-nodule  from  the 
tongue  of  a  cow.  The  upper  portion  is  sufficiently 
described  in  the  text.  The  mass  of  fungus  is  represented 
as  mucli  less  dense  than  in  reality,  otherwise  no  detail 
could  be  shown.    (Magnified  about  800  diameters.) 

The  lower  four  small  figures  show  the  characters  seen  in 
the  same  growth  under  a  somewhat  higher  power,  (i)  A 
group  of  cells  containing  a  cluster  of  the  clubbed  filaments. 
(2)  A  single  cell  with  actinomyces  growing  in  it.  (3)  .\  group 
of  clubbed  hyphas  much  larger  than  the  others.  (4)  Fila- 
ments from  centre  of  mass,  showing  bacillus-like  characters, 
and  branching  of  mycelium. 

colonies  of  the  fungus,  are  of  especial  diagnostic  im- 
portance. They  are  somewhat  hard  and  difficult  to 
tease  out,  owing  to  the  dense  interlacing  of  the 
mycelium.  In  any  suspected  case,  if  they  are  not 
readily  found,  it  is  well  to  treat  some  pus  with 
caustic  alkali,  mix  with  a  quantity  of  distilled  water, 
allow  to  settle  in  a  conical  glass,  or  separate 
with  a  centrifuge  and  then  search  carefully.  If 
crushed,  and  stained  with  aniline  dyes,  they  show 
the  characteristic  appearances,  contrast-staining  with 
picrocarmine  or  picric  acid  bringing  out  the  '  clubs ' 
well. 

The  guuL-ral  effects  produced  by  these  slowly 
spreading  proliferative  and  necrotic  changes  vary 
much  with  the  organ  or  tissue  involved. 


When  upon  a  mucous  membrane,  slowly  spreading 
ulceration  and  induration  may  occur,  and  the  surface 
be  covered  by  masses  of  epithelium  containing 
the  fungus.  But  after  infection  of  subjacent  parts 
has  occurred,  the  ulcer  may  heal  and  the  site  of 
inoculation  be  thus  obscured. 

The  infiltration  may  simulate  a  tumour,  especially 
sarcoma,  and  cases  of  '  osteosarcoma '  of  the  jaws  &c. 
in  cattle  have  proved  to  be  actinomycotic.  It  may 
also  resemble  any  of  the  so-called  chronic  inflam- 
matory infiltrations,  such  as  those  of  tuberculosis 
or  syphilis.  Finally  it  may  cause  chronic  abscesses, 
usually  following  slow  induration,  but,  in  some 
organs,  e.g.  the  liver,  widespread  necrotic  and  sup- 
purative changes  may  occur. 

Sites  an'D  Organs  involved. — Actinomycosis 
is  one  of  the  diseases  which  may  affect  almost  any 
organ  in  the  body  or  any  group  of  organs,  and  which 
when  once  established  may  spread  to  distant  parts. 
Cases  are  recorded  of  abscesses  in  the  brain,  kidney, 
ovary,  thyroid  gland,  cS:c.  But  it  especially  occurs 
in  regions  adjoining  the  sites  of  easy  lodgment  of 
grain  or  like  substances,  which  can  convey  the 
fungus.  More  than  one. half  of  the  cases  are  in  the 
cervical  and  maxillary  regions,  infection  being  by 
the  gums,  crypts  of  tonsils,  pharynx,  or  more  com- 
monly by  the  buccal  mucous  membrane  (Poncet). 
Next  in  frequency  come  the  alimentary  canal  and 
peritoneum,  the  oesophagus  and  the  crecum  being 
especially  common  starting-points.  Then  the  lungs 
and  pleurse,  and  the  mediastinum  and  the  vertebrae. 
In  the  case  of  the  lungs  infection  may  enter  through 
the  bronchi,  but  in  some  cases  has  spread  from  the 
pharynx  or  oesophagus.  Of  other  sites  may  be  rnen- 
tioned  the  skin,  where  the  inoculation  may  be  local, 
and  the  bones  and  periosteum,  which  are  usually 
infected  secondarily  to  some  other  tissue. 

A  brief  account  of  some  of  the  chief  clinical  forms 
must  suffice. 

The  to)igue  is  probably  a  not  uncommon  site  in 
man  as  in  cattle.  Small  nodules,  resembling  and 
probably  often  mistaken  for  syphilitic  gummata,  may 
be  formed,  and  may  cause  ulceration  or  become 
indurated  as  in  cattle.  Probably  many  heal  without 
secondary  infection.  Any  part  of  the  mouth,  the 
gums,  or  buccal  mucous  membrane  may  also  be 
primarily  affected. 

The  palpebral  and  coujttnctival  iniicoiis  membrane 
may  be  locally  affected  ;  and  the  skin  also  of  any 
part,  especially  that  of  the  face  and  hands.  But  in 
most  cases  the  affection  of  the  skin  and  subcutaneous 
tissue  is  secondary  to  the  formation  of  sinuses.  It 
is  probable  that  some  intractable  sores,  analogous 
to  Madura  Foot,  may  be  due  to  Actinomyces,  al- 
though Madura  Foot  itself  is  now  thought  to  be  due 
to  an  allied  species  of  fungus. 

Where  deeper  infection  and  spread  occurs,  the 
locality  will  depend  on  the  point  of  lodgment. 
If  the  infection  is  from  the  buccal  mucous  membrane, 
gums,  or  fauces,  the  '  cervico-maxillary '  region 
is  involved  ;  if  from  the  pharynx  or  oesophagus, 
that  tube  itself  may  be  affected,  with  extension  to 
the  mediastinum,  the  vertebrce,  and  to  the  pleura: 
and  lungs,  which  may  also  be  infected  through  the 
bronchi  ;  if  from  the  stomach  or  intestines,  ab- 
dominal lesions,  especially  of  the  peritoneum,  the 
liver,  and  more  rarely  of  the  kidneys  and  ovaries, 
are  likely  to  occur. 

But  when  once  any  extensive  hold  has  been 
gained,  infection  may  be  carried  to  distant  organs, 
such  as  the  brain,  by  the  lilood-stream. 


22 


ACTINOMYCOSIS 


Cei-vico-maxillary  fotms. — In  nearly  two-thirds 
of  the  cases  recorded  the  site  of  the  principal 
lesions  has  been  in  the  face  and  neck.  According 
to  Poncet  the  parasite  usually  enters  by  way  of  the 
buccal  mucous  membrane,  and  spreads  to  the  tissues 
surrounding  the  temporo-maxillary  articulation,  or 
to  the  submaxillary  region.  The  disease  may  ex- 
tend up  or  down  in  various  directions.  Its  course 
is  usually  subacute  or  chronic  :  sinuses  are  generally 
formed,  sooner  or  later.  If  the  periosteum  is  ex- 
tensively involved,  necrosis  of  bone  may  follow. 

In  this  region  actinomycotic  lesions  may  simu- 
late a  variety  of  diseases,  such  as  tumours  of  the 
jaw,  chronic  periostitis,  tubercular  enlargements  of 
glands,  and  parotid  tumours.  They  may,  moreover, 
be  complicated  by  secondary  lesions  in  the  brain, 
thorax,  and  elsewhere.  Among  the  features  of 
especial  importance  in  the  diagnosis  from  these 
various  diseases  are,  according  to  Poncet,  ( I )  the  early 
and  marked  pain,  (2)  early  trismus — due  to  the  irrita- 
tion of  the  masseter  and  temporal  muscles — and 
especially  common  when  the  disease  is  in  the 
temporo-maxillar)' region  ;  (3)  the  peculiar  swelling, 
which  has  an  unequal  and  peculiar  consistence  ;  and 
(4)  the  relatively  slight  glandular  enlargement.  But 
in  many  cases  the  diagnosis  is  uncertain  until  sinuses 
appear,  or  until  careful  exploration  has  shown  the 
presence  of  the  fungus. 

Abdominal  forms. — In  the  abdominal  forms  in- 
fection appears  to  start  most  commonly  from  the 
large  intestine,  especially  the  ccecum,  including  the 
ileo-cascal  valve  and  vermiform  appendix.  In  some 
cases  the  source  of  infection  has  been  traced  to 
foreign  bodies  embedded  in  the  mucous  membrane. 
Various  forms  of  intestinal  ulceration  are  occasion- 
ally found.  There  is  an  especial  tendency  to 
adhesions  and  thickening  of  the  peritoneum,  with 
the  formation  of  chronic  abscesses,  which  burrow  in 
various  directions,  and  sometimes  involve  adjacent 
organs.  These  chronic  peritoneal  lesions  give  rise 
to  most  of  the  symptoms  and  physical  signs  met 
with  in  this  form  of  the  disease. 

Liver. — Actinomycotic  abscess  of  the  liver  has 
been  frequently  observed.  It  is  practically  always 
secondary  to  infection  from  the  intestine  or  some 
other  part.  It  may,  however,  be  the  most  obvious 
lesion  during  life.  The  abscess  may  be  solitary, 
with  adhesions  and  induration  around  ;  or  it  may 
be  multiple,  especially  where  infection  is  through 
the  portal  vein,  and  other  organisms  accompany  the 
actinomyces  ;  or  there  may  be  a  diffuse  infiltration, 
with  widespread  necrosis.  Enlargement  .of  the 
organ  may  usually  be  detected,  and  may  be  great, 
but  if  the  abscess  is  deeply  seated  in  the  upper  or 
posterior  part,  it  may,  as  in  tropical  abscess  of  the 
liver,  be  difficult  to  diagnose.  It  may  simulate 
cancer,  solitary  or  multiple,  or  other  hepatic  en- 
largement. Except  in  the  more  rapid  forms,  where 
the  fever  may  be  like  that  either  of  chronic  or  of  acute 
tropical  abscess  of  the  liver,  the  disease  gives  rise  to 
no  special  hepatic  symptoms. 

Thoracic  and  pulmonary  forms. — Ulceration 
or  stricture  of  the  oesophagus  may  occur.  The 
disease  may  spread  in  the  mediastinum  and  may 
involve  the  vertebrse  and  ribs.  It  may  extend  to 
the  pleurae  and  thence  to  the  lungs,  or  inversely 
from  the  bronchi  to  the  lungs  and  pleura;.  In  the 
lungs  and  plem-a:  the  symptoms  are  those  of  very 
chronic  phthisis  or  of  interstitial  pneumonia,  with 
pleural  thickening,  followed  by  some  gradual  ex- 
cavation.   The  formation  of  sinuses  through  the 


chest-wall  is  not  uncommon,  the  periosteum  and 
bone  of  the  ribs  being  often  infiltrated  and 
destroyed  in  the  course  of  the  disease. 

In  the  majorit)-  of  cases  of  pulmonarj-  lesions  the 
bases  are  involved  while  the  apices  remain  free. 
Pyrexia  may  be  slight  or  absent  ;  the  temperature 
is  much  less  irregular  than  in  tuberculosis,  and  does 
not  show  marked  evening  rise.  The  sputa  are  often 
foetid  at  an  early  period,  before  marked  signs  of 
cavity-formation  appear ;  while  hjemoptysis  and 
nummular  sputa  are  rare.  There  is  less  disturbance 
of  respiration,  and  far  less  impairment  of  general 
health.  The  lymphatic  glands  in  the  neck  and 
axilte  are  not  enlarged  (Poncet  and  Berard). 
There  may  be  serous  pleuritic  effiision.  Upon  the 
whole  the  pulmonary  forms  more  resemble  obscure 
interstitial  pneumonias  or  new-growths  in  the  lung 
than  phthisis — at  least  during  a  considerable  part  oi 
their  course.  The  detection  of  the  fungus  in  the 
sputa  may  be  the  only  means  of  positive  diagnosis, 
and  in  some  cases  it  has  not  been  found,  though 
carefully  and  repeatedly  sought  for. 

Treatment. — Treatment  is  mainly  of  two  kinds, 
medicinal  and  operative.  But  it  must  be  especially 
insisted  on,  that  actinomycosis  is  a  disease  against 
which  there  are  strong  natural  powers  of  resistance, 
and  that  the  parasite  gains  hold  with  difficult)'  in 
most  healthy  subjects,  and  may  be  overcome  even 
when  it  has  gained  a  lodgment.  Hence  the  great 
importance  of  all  means  of  increasing  the  general 
health,  and  of  avoiding  any  source  of  irritation,  or 
of  septic  infection. 

Medicinal  Treatment  Potassium  iodide  in  large 

and  increasing  doses  has  proved  successful  in  many 
cases  in  aiding  the  arrest  of  the  disease,  although  it 
is  not  in  any  sense  a  specific.  In  early  cases  it 
should  always  be  employed  in  addition  to  surgical 
means,  or  where  these  are  not  available.  Wien  the 
disease  is  only  diagnosed  late,  or  if  bacterial  infec- 
tion has  occurred,  it  may  entirely  fail,  though  its 
use  even  here  has  not  proved  injurious.  It  does- 
not  act  directly  on  the  fungus,  for  one  per  cent, 
of  potassium  iodide  in  culture-media  does  not  pre- 
vent the  growth  of  the  parasite.  The  doses  may 
begin  with  thirty  grains  daily,  and  rise  to  ninety 
grains  or  more.  Other  iodides  have  not  yet  been 
sufficiently  tried. 

Operative  Treatment. — In  cases  in  which  the 
disease  is  accessible,  operation  is  usually  beneficial, 
even  if  the  entire  extent  of  the  infiltration  cannot  be 
reached. 

Free  excision,  with  curetting  or  scraping,  should  be 
employed,  followed  by  irrigation  with  antiseptics 
the  exact  steps  varying  with  the  site  and  extent  of 
the  disease.  Of  the  antiseptics  corrosive  sublimate 
has  been  most  used,  but  it  is  almost  certain  that  a 
solution  (in  excess  of  potassium  iodide)  of  biniodide 
of  mercury  (i  in  4,000),  with  addition  of  10  per  cent, 
of  glycerin,  would  be  far  more  eflective,  from  its 
greater  antiseptic  and  penetrating  power.  Iodide 
of  starch  paste,  to  which  the  solution  of  biniodide  of 
mercury  in  the  proportion  of  I  in  S,ooo  has  been 
added,  is  valuable  as  a  continuous  application. 
Where  possible,  the  eradication  of  all  infected  tissues 
is  desirable,  but  where  less  complete  removal  is 
possible,  much  benefit  may  follow  partial  removal, 
if  free  access  is  left  for  antiseptic  applications  and  for 
spontaneous  evacuation.  This  applies  even  to  lesions 
of  internal  organs. 

The  injection  of  antiseptic  solutions  into  the 
nodules,  which  has  been  advocated,  is  not  without 
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risk,  and  should  never  be  employed  where  excision  is 
possible,  or  where  any  serious  risk  would  be  incurred 
by  aculc  inflammatory  reaction  and  swelling,  which 
usually  follow.  In  any  case,  the  closure  of  the 
wound  should  not  be  premature,  as  it  is  rarely 
possible  to  be  sure  that  all  the  foci  of  the  disease 
have  been  reached. 

Of  other  suggested  lines  of  treatment,  such  as  by 
antagonistic  sera,  or  by  mixed  culture-fluids,  by 
tuberculin,  and  so  on,  it  may  be  stated  that  nu 
protective  or  antiserum  has  yet  been  produced,  nor 
has  any  benefit  resulted  from  the  substances  tried 
liitherto.  Such  treatment  is  of  course  possible  in  the 
future,  but  in  advanced  cases  the  use  of  the  knife 
will  probably  still  be  essential. 

Prophylaxis.  -  What  has  been  stated  on  the 
mode  of  infection  sufficiently  indicates  the  measures 
needed.  Ordinary  cooking  would  destroy  the  in- 
fection of  meat,  which  can  hardly  ever  be  the 
actual  source.  Except  for  those  who  have  to  attend 
diseased  cattle,  the  recognition  of  the  possible 
modes  of  infection  by  grain,  and  means  to  avoid 
risk,  are  chiefly  necessary. 

Further  knowledge  of  the  exact  kind  of  grain 
most  affected,  and  of  any  ready  means  of  the  detec- 
tion and  prevention  of  its  iiwasion  by  the  parasite, 
would  be  of  great  value.     W.  S.  Greenfield. 

ACUPUNCTURE  (aais,  a  needle  ;  and  punctum, 
a  prick). — Synon.  :  Fr.  Acitptincttire  ;  Ger.  Nadel- 
slick. 

Description. — Acupuncture  is  an  ancient  mode 
of  treatment  for  the  relief  of  painful  affections,  now 
but  little  used,  consisting  in  the  introduction  of  fine 
round  needles  through  the  skin,  to  a  varying  depth. 
The  needles  used  are  about  two  inches  in  length, 
and  are  set  in  round  handles,  so  that  they  can  be 
introduced  with  a  gentle  rotatory  movement.  Acu- 
puncture is  now  employed  chiefly  in  lumbago  and 
sciatica,  in  which  aflections  it  undoubtedly  may  give 
relief.  The  operation  is  thus  performed  : — the 
patient  being  laid  upon  his  face,  tender  spots  are 
sought  for — in  lumbago  over  the  erector  spinse,  in 
sciatica  along  the  course  of  the  sciatic  nerve.  The 
needles  are  then  pushed  in  vertically  for  a  depth  of 
from  one  and  a  half  to  two  inches,  and  allowed  to 
remain  for  from  half  an  hour  to  two  hours.  The 
number  of  needles  employed  may  vary  from  one  to 
six.  In  sciatica  it  is  recommended,  if  possible,  to 
make  the  needle  actually  penetrate  the  nerve.  This 
result  is  known  by  the  patient  complaining  of  sudden 
pain  shooting  down  the  back  of  the  leg.  The  mode 
of  action  is  uncertain,  but  in  sciatica  it  has  been 
supposed  that  the  puncture  of  the  nerve-sheath 
allows  the  escape  of  fluid. 

ACUTE. — This  word,  when  associated  with  a 
disease,  signifies  that  such  disease  runs  a  rapid 
course,  and  is  attended  with  urgent  symptoms.  It 
is  also  employed  to  express  intensity  of  a  particular 
symptom,  e.g.  an  acute  pain. 

ADDISON'S  DISEASE.— Synon.  :  Bronzed 
Skin  Disease  ;  Melasma  Addisonii  ;  Fr.  Melaiw- 
di  rtme  Astht'itique  ;  AJaladie  d' Addison  ;  Ger. 
Addisoiische  Ki'ankheit. 

Definition. — A  constitutional  disease  character- 
ised by  extreme  muscular  weakness,  asthenia,  a 
tendency  to  syncope,  nausea,  vomiting,  and  an 
exaggeration  of  the  normal  pigmentation  of  the 
skin.  After  death  alteration  of  the  suprarenal  bodies 
is  the  chief  lesion  found. 


Although  pigmentation  is  one  of  the  most  striking 
signs  of  the  fully  developed  disease,  there  are  cases 
without  any  pigmentation  where  the  symptoms  come 
on  acutely,  rapidly  lead  to  death,  and  are  found  to 
be  associated  with  extensive  disease  of  the  supra- 
renal capsules.  This  condition  is  spoken  of  as 
^  Addison'' s  disease  without  pigmentation,''  and  is 
possibly  due  to  acute  insufficiency  of  the  suprarenal 
glands. 

Historical. — This  disease  was  first  described 
in  1854  by  Thomas  Addison,  physician  to  Guy's 
Hospital.  The  discoverer's  name  was  subsequently 
attached  to  the  disease  by  Trousseau. 

Frequency.  —This  is  a  rare  disease  and  is  pro- 
bably diagnosed  erroneously  more  often  than  it  is 
overlooked.  It  appears  to  be  less  rare  in  this 
country  than  in  America.  Its  detection  in  dark- 
skinned  races  is  a  matter  of  great  difficulty. 

It  is  commoner  in  males  (65  per  cent.)  than  in 
females  (35  per  cent.)  and  occurs  most  often  about 
30  years  of  age,  though  it  has  been  met  with  at  both 
extremes  of  life  (one  week  and  eighty-one  years). 
There  is  no  evidence  that  it  is  proportionately  rarer 
in  the  well-to-do  than  in  the  latiouring  classes. 

.■^ltiology. — As  80  per  cent,  of  the  fatal  cases 
are  due  to  tubercular  disease  of  the  suprarenal  cap- 
sules, it  has  been  thought  that  the  disease  is  more 
likely  to  occur  in  families  where  tuberculosis  is  rife. 
This  is,  however,  rather  an  assumption  than  a 
proved  fact.  Exceptionally  it  has  been  known  to 
kill  two  members  of  the  same  family  ;  probably  in 
such  instances  the  resistance  of  the  suprarenal  glands 
is  particularly  low.  Blows  on  the  back  or  strains 
from  laborious  occupations  have  been  regarded  as 
disposing  to  tubercular  infection  of  the  capsules.  It 
is  possible  that  traumatism  by  giving  rise  to  haemor- 
rhage into  the  suprarenal  bodies,  such  as  is  not 
uncommonly  seen  in  still-born  children  after  difiicult 
labours,  and  occasionally  in  later  life  after  severe  in- 
juries, may  so  reduce  the  resistance  of  the  organs 
that  tuberculosis  develops  there  more  readily. 

In  some  instances  the  suprarenal  bodies  are  the 
only  parts  of  the  body  showing  tuberculosis  ;  but 
usually  other  organs  are  affected,  and  in  a  certain 
proportion  of  fatal  cases  the  disease  is  found  to  have 
spread  by  continuity  from  tubercular  ostitis  of  the 
vertebrae. 

Morbid  Anatomy. — In  about  80  per  cent,  of 
the  fatal  cases  the  suprarenal  capsules  show  tuber- 
culous infiltration  :  this  is  undoubtedly  their  most 
frequent  condition,  but  other  lesions  may  give  rise 
to  Addison's  disease. 

The  tubercular  change  begins  in  the  medulla  as 
granulation-tissue,  which  becomes  in  due  course 
caseous,  and  may  either  dry  up,  become  calcified,  or 
soften  down  into  a  puriform  fluid.  The  tubercular 
inflammation  spreads  to  the  cortex  and  from  thence 
to  the  tissues  around.  In  this  way  the  important 
sympathetic  plexuses  and  ganglia  may  become  in- 
volved. The  suprarenal  bodies  become  enlarged, 
deformed,  and  nodular.  Bacteriological  examina- 
tion leaves  no  doubt  as  to  the  tubercular  nature  of 
the  change. 

In  some  exceptional,  but  typical,  cases  of  Addison's 
disease  the  suprarenal  capsules  show  atrophy  without 
any  inflammatory  change  ;  the  atrophy  may  be  so 
extreme  that  only  a  yellow  streaking  of  the  fat  in 
the  normal  situation  of  the  glands  is  left  ;  it  is  not 
surprising  therefore  that  their  absence  is  sometimes 
recorded.  Chronic  inflammation  with  atrophy, 
there  being  no  evidence  of  tuberculosis,  is  the  lesion 
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found  in  a  small  percentage  of  cases.  Very  occa- 
sionally some  of  the  symptoms  of  Addison's  disease 
are  manifested  when  secondary  malignant  growths 
are  present  in  the  suprarenals  ;  these  cases  are  natu- 
rally not  typical,  since  the  patient  is  suffering  from 
two  morbid  conditions — malignant  disease  of  some 
other  part  of  the  body  and  suprarenal  inadequacy. 
Primary  malignant  growth  of  the  suprarenal  bodies 
does  not  present  the  clinical  features  of  typical 
Addison's  disease.  In  a  few  fatal  cases  of  the  disease 
the  suprarenal  bodies  themselves  are  healthy,  while 
there  is  some  lymphadenomatous  or  other  growth  in 
the  immediate  neighbourhood  which  may  involve 
the  adjacent  sympathetic  or  compress  the  efferent 
lymphatics  and  veins  of  the  gland. 

The  sympathetic  neiues  and  plexuses  in  the  imme- 
diate neighbourhood  of  the  affected  suprarenal  bodies 
are  frequently  invaded  by  inflammatory  tissue  and 
microscopically  degenerated  ;  in  other  instances,  as 
in  simple  atrophy  of  the  suprarenal  glands,  they  are 
healthy.  The  inconstancy  in  their  condition  is 
strong  evidence  against  the  view  that  the  symptoms 
of  Addison's  disease  depend  solely  and  entirely 
on  irritation  and  neuritis  of  the  great  sympathetic 
plexuses  in  the  neighbourhood  of  the  suprarenal 
glands. 

Other  morbid  lesions. — The  heart  is  small  and 
atrophied.  The  lymphoid  tissue  in  the  alimentary 
canal  is  often  increased  in  amount.  The  thymus 
has  sometimes  been  found  to  be  persistent  and  the 
spleen  softened  :  these  last  lesions  are  by  no  means 
constant. 

Pathogeny. — The  relation  of  the  morbid  changes 
in  the  suprarenal  glands  to  the  symptoms  of  Addi- 
son's disease  has  given  rise  to  a  great  deal  of  dis- 
cussion. Three  theories  may  be  mentioned, 
(l)  The  nervous  theoiy — that  the  s)Triptoms  de- 
pend on  the  irritation  of  the  sympathetic  nerve- 
fibres  either  in  the  solar  and  other  large  plexuses,  or 
of  those  actually  embedded  in  the  suprarenal  glands, 
and  are  really  independent  of  the  functional  de- 
struction of  the  glands  themselves.  For  the  reason 
given  above  this  view  is  no  longer  accepted  as  a 
complete  and  exclusive  explanation.  (2)  Ihe  theory 
of  suprarenal  inadequacy — that  the  symptoms  are 
due  to  an  absence  of  the  normal  internal  secretion 
of  the  glands  :  Addison's  disease  would  thus  be 
analogous  to  myxoedema.  This  theory  is  supported 
by  experiments  on  animals  and  by  the  fact  that  two 
prominent  symptoms  of  the  disease — low  blood- 
pressure  and  loss  of  muscular  tone — are  the  exact 
converse  cf  the  physiological  effects  of  suprarenal 
extract.  The  absence  of  the  normal  internal  secre- 
tion might  theoretically  lead  solely  to  a  condition  of 
apathy  and  want  of  tone,  or  in  addition,  by  upsetting 
the  metabolism  of  the  organism,  to  a  toxemic  state. 
The  theory  of  suprarenal  inadequacy  is  widely 
accepted  at  the  present  time,  but  there  are  difficulties 
in  accepting  it,  such  as  the  facts  that  in  some  cases 
the  glands  are  extensively  destroyed  without  sym- 
ptoms, that  in  other  instances  symptoms  are  present 
in  association  with  healthy  glands,  and  that  the 
administrr.tion  of  suprarenal  extract  so  frequently 
fails  to  relieve  the  symptoms.  (3)  The  theory  of 
iicit'ous  irritation  and  glandular  inadequcuy — that 
while  some  cases  are  due  to  glandular  inadequacy 
alone,  others  are  due  to  this  factor  plus  irritation 
of  the  sympathetic  plexuses  in  the  immediate  vicinity. 
Under  treatment  by  suprarenal  extract  the  cases  of 
the  first  category  improve  while  those  in  the  second 
category  receive  little  or  no  benefit. 


Clinical  Course  and  Symptoms. — The  onset 
is  usually  very  insidious  and  slow,  but  sometimes 
the  patient  dies  of  acute  symptoms  that  have 
rapidly  developed  without  any  suspicion  having 
arisen  as  to  the  existence  of  disease  of  the  supra- 
renal bodies  :  the  nature  of  the  disease  is  then 
only  revealed  at  the  autopsy.  In  an  ordinarj'  case 
there  is  gradually  increasing  weakness  and  loss  of 
muscular  power  accompanied  by  dyspepsia,  loss  of 
appetite,  and  gastric  disturbance.  The  heart's 
action  becomes  depressed,  the  pulse  is  of  low  ten- 
sion, remarkably  soft  and  weak,  and  there  is  short- 
ness of  breath  on  exertion  and  a  tendency  to  syn- 
cope. The  loss  of  strength  and  \ngour  is  out  of  all 
proportion  to  the  general  nutrition  ;  ana'mia  is 
rarely  a  prominent  feature.  The  temperature  is,  like 
other  functions,  depressed,  fever  and  leucocytosis 
being  exceptional,  and  when  present  probably  due 
to  some  complication.  Mental  apathy  and  depres- 
sion are  marked  features  in  most  cases.  Headache, 
giddiness,  sighing,  yawning,  or  hiccough  may  develop 
as  the  disease  progresses.  Pain  in  the  back,  thought 
to  be  due  to  traction  on  the  ner\'e-fibres  around 
the  suprarenal  bodies,  may  be  troublesome,  while 
painsin  the  joints  and  limbs  are  occasionally  obser%'ed. 
Nausea,  retching,  vomiting,  and  flatulence  may  be 
very  prominent  and  recur  over  long  periods  ;  some- 
times vomiting  may  so  exhaust  the  patient  as  to 
bring  him  to  death's  door.  Epigastric  pain  and 
'  sinking  '  feelings  are  not  uncommon.  The  urine 
does  not  present  any  constant  or  characteristic 
features. 

After  a  varying  interval  pigmentation  appears  ; 
in  rare  instances  it  is  the  first  thing  noticed,  but 
usually  it  is  preceded  by  constitutional  s}'mptoms 
and  in  acute  cases  may  be  absent.  It  is  an  ex- 
aggeration of  that  seen  in  health  and  is  increased 
by  any  irritation,  so  that  the  exposed  parts  of  the 
body  and  those  liable  to  pressure  by  dress,  &c., 
become  pigmented  ;  the  face,  neck,  backs  of  hands, 
arms,  anterior  folds  of  axillae,  the  shoulders, 
nipples,  spine,  waist,  linea  alba,  genitals,  and  the 
knees  are  likely  to  be  darkened  ;  while  the  nails, 
palms,  soles,  and  scalp  where  it  is  covered  by  hair, 
are  not  affected.  The  writer  has,  however,  seen 
marked  pigmentation  of  the  palms.  Around  scars  or 
blisters  the  pigmentation  is  exaggerated.  The  hair 
becomes  darker.  Small  black  spots  like  moles 
may  also  develop  on  the  skin.  Occasionally  the 
disease  is  associated  with  leucoderma.  The  pig- 
mentation may  vary  considerably  in  degree  even 
\vithin  quite  short  periods  of  time.  The  patient 
often  feels  worse  when  the  skin  is  darker,  and  vice 
versa.  In  some  cases  the  pigmentation  may  be  like 
that  of  the  darker  races,  but  it  is  noticeable  that  the 
nails  are  quite  free  from  darkening.  Often  the 
bronzing  is  like  that  due  to  sunburn,  while  sometimes 
the  skin  merely  looks  dirty. 

The  pigment,  melanin,  is  that  normally  present 
in  the  stratum  Malpighii  of  the  epidermis,  only 
it  is  manufactured  in  larger  quantities ;  the  material 
from  which  it  is  formed  is  apparently  conveyed  to 
the  stratum  Malpighii  from  the  blood-vessels  of  the 
corium  by  'carrier  cells.' 

Pigmentation  of  the  mucous  membrane  of  the 
lips,  the  tongue,  and  inside  of  the  mouth  occurs 
much  less  frequently  and  appears  to  be  due  to  some 
manifest  irritation,  such  as  carious  teeth.  The 
conjunctivas  are  usually  pale  and  contrast  with  the 
bronzed  skin  of  the  face,  but  in  rare  instances  pig- 
mentation has  been  noticed  in  them. 
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From  time  to  time  the  patient  has  attacks  in 
which  all  the  symptoms  are  exaggerated ;  some- 
times the  pulse  becomes  extremely  feeble  and  with 
difficulty  felt  at  the  wrist  ;  vomiting  or,  rarely, 
diarrhoea  may  become  uncontrollable  and  kill  the 
patient.  If  the  patient  survive  an  attack  he  rallies, 
but  is  left  permanently  weaker.  As  time  goes  on 
the  general  condition  deteriorates  until  a  final 
exacerbation  carries  him  off ;  sometimes  death 
occurs  suddenly,  with  little  warning,  from  syncope. 

Death  may  be  preceded  by  convulsions,  by  de- 
lirium, by  coma,  or  by  a  period  of  such  extreme 
weakness  that  although  quite  conscious  the  patient 
can  hardly  make  any  sign  of  life. 

Duration  and  Prognosis. — The  dtuaiion  of 
the  disease  varies  very  widely  :  the  extremes  are  ten 
years  in  the  most  prolonged  cases  and  a  few  days  in 
fulminating  or  acute  cases.  In  chronic  cases  the 
disease  may  become  latent,  and  it  is  possible  that  it 
may  sometimes  remain  so  :  at  any  rate  cases  so 
diagnosed  by  most  competent  authorities  have  been 
known  to  live  for  very  many  years  and  die  from 
other  causes.  In  hospital  cases  the  average  duration 
is  said  to  be  about  two  years,  while  in  persons  better 
provided  with  the  comforts  and  luxuries  of  life  five 
nr  six  years  may  elapse  between  the  onset  of  sym- 
ptoms and  a  fatal  termination. 

The  progiiosh  is  very  bad  ;  when  the  disease  is 
sufficiently  marked  to  be  definitely  diagnosed,  a 
fatal  termination  must  sooner  or  later  be  expected. 
The  course  of  the  disease  is,  however,  very  irregular, 
and  intervals  of  fair  health  may  sometimes  occur 
even  when  the  patient  has  been  extremely  weak. 
On  the  other  hand,  death  may  occur  suddenly 
from  syncope  early  in  the  course  of  the  disease. 
Progressive  loss  of  strength  and  shortness  of  breath 
with  increasing  apathy  are  bad  symptoms.  There 
is  some  reason  to  think  that  the  outlook  is  better  in 
those  cases  that  improve  under  suprarenal  extract. 

Diagnosis. — In  well-marked  cases  there  is  little 
difficulty.  The  association  of  extreme  debility  with 
the  characteristic  pigmentation  in  the  absence  of  any 
discoverable  cause  should  always  suggest  the  dis- 
ease. In  cases  without  pigmentation  the  diagnosis  is 
difficult  and  is  made  by  a  process  of  exclusion  ;  per- 
nicious and  other  anaemias  should  be  eliminated  by 
examination  of  the  blood  ;  latent  malignant  disease 
of  the  stomach  might  be  suggested  by  the  ascertained 
absence  of  hydrochloric  acid  from  the  gastric 
contents.  Pigmentation  of  the  skin  occurs  in  a 
number  of  conditions,  but  is  not  necessarily 
associated  with  debility  and  gastro-intestinal 
symptoms.  In  a  woman  pigmentation  and  vomiting 
may  occur  in  pregnancy.  In  ha;mochromatosis  the 
pigmentation  may  imitate  that  of  Addison's  disease, 
but  there  is  usually  diabetes  mellitus  {diabite  bronze), 
and  frequently  enlargement  and  cirrhosis  of  the  liver 
at  the  same  time.  In  malarial  cachexia  melanfemia 
and  melanoderma  may  occur,  but  the  history,  the 
enlarged  spleen,  and  the  examination  of  the  blood 
should  prevent  mistake.  In  phthisis,  chronic 
peritonitis,  and  granular  kidney,  the  face  may  be 
considerably  pigmented.  In  exophthalmic  goitre, 
rheumatoid  arthritis,  syphilis,  pellagra,  and  extensive 
melanotic  sarcoma  of  the  liver,  the  skin  is  occasionally 
markedly  pigmented,  but  the  other  features  of  the 
primary  disease  can  hardly  be  overlooked.  In 
acanthosis  nigricans  the  skin  is  warty  and  rough  as 
well  as  pigmented  and  is  thus  distinguished  from 
Addison's  disease.    See  Acanthosis  Nigricans. 

The  dirty  colour  of  the  skin  due  to  past  jaundice 


is  hardly  likely  to  be  mistaken  for  the  bronzing  ot 
Addistm's  disease.  Long-continued  irritation  of  the 
skin  by  pediculi,  combined  with  abstinence  from 
washing  (vagabond's  disease),  imitates  the  pigmenta- 
tion of  Addison's  disease,  but  yields  to  soap  and 
water. 

Men  employed  in  gas-  and  tar-works,  or  those 
much  exposed  to  heat  and  weather,  naturally 
become  bronzed,  while  a  long  course  of  silver 
(argyria)  or  arsenic  may  produce  very  noticeable 
pigmentation. 

Treatment. — When  the  disease  is  diagnosed  the 
patient  should  adopt  a  quiet  life  and  retire  from 
work  that  makes  any  demands  on  his  physical  or 
mental  powers.  He  should  live  in  the  country  in  a 
sunny  bracing  place  protected  from  cold  and  east  wind 
and  not  subject  to  rapid  alterations  of  temperature. 
When  the  general  condition  is  good,  gentle  exercise 
may  be  allowed,  but  fatigue,  worry,  and  strain  must 
be  carefully  avoided.  Any  faintness  should  be  the 
signal  for  complete  rest  in  the  horizontal  position  for 
some  days. 

The  Diet  should  be  simple  and  nutritious  :  meat 
should  be  given,  and  stimulants  when  required. 
When  vomiting  occurs  the  diet  must  be  modified  so 
as  to  minimise  the  irritation  of  the  stomacli  and 
to  keep  up  the  patient's  failing  strength.  Ice  maybe 
sucked  before  food ;  liquid  and  predigested  food 
should  be  given  cold  in  small  quantities  and  at  more 
frequent  intervals  ;  and  iced  champagne  may  be 
employed  as  a  stimulant. 

Medicinal  treatment  may  be  divided  into  (l)  the 
administration  of  suprarenal  gland-substance  and 
(2)  symptomatic  treatment. 

Suprarenal  gland-substance  is  usually  given  in  the 
form  of  an  extract  ;  but  the  glands  of  sheep  have 
been  given  in  a  sandwich.  Oliver  and  Schafer  have 
shown  that  the  physiologically  active  extract,  which 
is  only  obtained  from  the  medulla  of  the  suprarenal 
bodies,  is  not  destroyed  by  contact  with  gastric  juice 
171  vitro,  and  hence  the  extract  has  been  largely  given 
by  the  mouth.  Nevertheless  it  is  not  by  any  means 
Certain  that  suprarenal  extract  taken  by  the  mouth 
is  so  effective  as  hypodermic  injection.  When  given  by 
the  mouth  a  quantity  of  the  extract  eqital  to  1 5  grains 
of  the  gland  should  be  given  twice  a  day  at  first,  and 
gradually  increased  until  an  amount  equal  to  two 
drachms  of  the  gland  substance  is  taken  daily.  If 
any  stiffness  of  the  muscles,  sickness,  or  depression 
arise,  the  administration  of  the  extract  should  be 
temporarily  stopped,  though  ill  effects  can  but  vei"y 
rarely  be  traced  to  the  extract.  Hypodermic 
injections  should  be  tried,  if  administration  by 
the  mouth  fails  :  the  initial  dose  should  be  about 
one-third  of  that  given  by  the  mouth  and  should  be 
increased  cautiously.  The  effects  of  this  form  of 
treatment  are  disappointing  as  compared  with  those 
of  thyroid-extract  in  myxoedema  ;  temporary  im- 
provement, sometimes  of  a  very  striking  nature,  may 
occur,  but  relapses  are  not  prevented  by  it. 

Tonics  sucli  as  iron,  strychnine,  and  arsenic  may 
be  given,  and,  if  it  can  be  borne,  an  emulsion  of 
cod-liver  oil.  Vomiting  should  be  combated  by  salts 
of  bismuth,  oxalate  of  cerium,  and  small  hypodermic 
injections  [47,-.rj,  gr.]  of  morphine.  Diarrhoea  should 
be  controlled  by  opium  and  bismuth.  If  constipa- 
tion occur,  mild  purgatives  only  must  be  employed, 
since  vigorous  treatment  in  this  direction  may  be 
followed  by  severe  symptoms.  It  does  not  appear 
that  surgical  treatment  can  be  invoked  with  much 
likelihood  of  success.  H.  D.  Rolleston. 
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ADENALGIA  {adr]v,  a  gland;  and  &\yos,  pain). 
Pain  in  a  gland. 

ADENITIS.— Inflammation  of  a  gland.  See  the 
several  glands. 

ADENOCELE  {a5r)v,  a  gland;  and  KT'jA.ij,  a 
tumour). — A  tumour  connected  with  a  gland. 

ADENODYNIA  (aSriv,  a  gland;  and  oSvvr], 
pain).  —  Pain  in  a  gland. 

ADENOID  (d57)y,  a  gland;  and  dSos,  fonn). — 
Glandular  :  resembling  the  structure  of  a  gland, 
whether  secreting  or  lymphatic.  The  term 
'adenoids'  is  often  used  to  denote  certain  post- 
nasal growths.    See  Nose,  Diseases  of. 

ADENOMA  (aSriv,  a  gland,  and  the  termination 
o;Na,  adopted  to  indicate  a  tumour). — A  morbid 
growth,  the  structure  of  which  is  of  glandular 
nature.    See  Tumours. 

ADENOMA  SEBACEUM.— Sykon.  :  A'awj- 
sedace us  {Bandler)  ;  Vt-gctationsvasculaires  {R3.yex)  ; 
Navi  vasculah-es  verruqueiix  (Darier). 

Definition. — Multiple  tumours  consisting  of 
hypertrophied  sebaceous  glands,  situated  on  the  face, 
and  of  congenital  origin,  although  not  visually 
present  or  noticed  at  birth. 

yETiOLOGY. — The  disease  is  congenital,  but  is 
seldom  noticed  before  the  sixth  or  seventh  year, 
and  often  not  till  puberty,  when  it  usually  becomes 
much  aggravated.  The  growths,  which  are  purely 
hypertrophic  in  character,  arise  from  isolated  por- 
tions of  the  germinal  epithelium,  thus  justifying  the 
contention  of  Bandler  that  they  ought  to  be 
classified  as  forms  of  naviis,  using  the  word  in  its 
broadest  sense.  In  a  vciy  large  proportion  of  cases 
tiie  patients  are  mentally  defective,  many  being 
epileptics,  hystero-epileptics,  or  idiots.  Such 
patients  are  usually  relegated  to  asylums,  and  the 
existence  of  the  disease,  which  is  by  no  means 
extremely  rare,  often  passes  unrecognised.  Other 
niBvoid  conditions  of  skin  are  usually  co-existent, 
e.g.  warts,  moles,  vascular,  hairy,  or  pigmentary 
naevi,  and  fibromata,  often  in  great  abundance.  In 
exceptional  cases  analogous  hypertrophic  changes, 
both  as  regards  number  and  size,  occur  in  the  sweat- 
glands,  constituting,  according  to  Radcliffe  Crocker, 
a  '  pilo-sebaceous  hidradenoma.' 

Symptoms. — The  disease  manifests  itself  as  little 
nodules  or  tumours  situated  on  the  face  and  in 
those  regions  of  it  where  the  sebaceous  glands  exist 
in  greatest  abundance.  Thus  they  are  most 
numerous  and  most  closely  crowded  together  on  the 
nose  and  naso-labial  folds  ;  less  so  on  the  cheeks 
and  chin  ;  and  least  of  all  on  the  forehead.  The 
distribution  is,  therefore,  much  the  same  as  that  of 
rosacea,  which  sometimes  complicates  adenoma 
sebaceum,  increasing  the  disfigurement  materially. 
The  essential  nodules  vary  in  size  from  a  pin's 
point  to  a  split  pea  ;  they  are  firm  and  painless, 
standing  out  boldly  from  the  skin-surface.  Al- 
though closely  grouped  together  they  never  coalesce 
to  fonn  plaques.  The  epidermis  over  them  is 
generally  smooth,  but  exceptionally  harsh  and  even 
warty.  When  the  nodules  are  pricked  and  squeezed, 
inspissated  sebum  emerges.  In  uncomplicated  cases 
the  little  tumours  are  wa.\y,  yellowish  or  brownish 
in  tint ;  but  in  almost  all  cases  there  is  much 
vascular  telangiectasis  both  over  and  around  the 
sebaceous  tumours,  so  that  the  affected  area  assumes 


a  pink  or  even  vivid  red  colour.  When  these  blood - 
vascular  changes  are  abundant — and  they  may  even 
mask  the  essential  lesions — the  disease  is  said  to  be 
of  the  '  telangiectatic  type.' 

Pathological  AN.vroMV. — The  epidermis  is 
usually  normal,  but  its  interpapillary  prolongations 
may  be  hypertrophied.  The  increased  thickness 
of  the  cutis  is  due  to  a  great  increase  in  size  and 
complexity  of  the  sebaceous  glands,  the  cells  ot 
which  are,  however,  of  normal  size,  and  func- 
tionally active.  Around  the  growths  there  is  no 
small-celled  infiltration  or  other  inflammatory  or 
hyperplastic  change. 

Prognosis. — Adenoma  sebaceum  usually  attains 
its  maximum  of  intensity  at  or  about  puberty,  after 
which  it  remains  unaltered  as  a  rule.  Occasionally 
spontaneous  absorption  or  cystic  degeneration  in 
the  centre  of  the  nodules  may  occur,  leaving  do- 
pressed  scars  ;  but  such  occurrences  are  rare.  The 
subjects  of  the  disease  are,  naturally,  almost  always 
short-lived. 

Diagnosis.— The  disease  may  be  simulated 
by  xanthoma,  adenoma  of  sweat-glands,  colloid 
milium,  l)Tnphangioma  or  even  nodular  lupus  vul- 
garis. Excision  and  microscopical  examination  of 
a  nodule  will  readily  clear  up  all  doubt. 

Unilateral  or  asymmetrical  patches  of  hypertro- 
phied sebaceous  glands  may  arise  in  adult  life  and 
in  persons  of  normal  intelligence,  but  the  writer  is 
of  opinion  that  they  ought  to  be  carefully  diflferen- 
tiated  from  adenoma  sebaceum. 

Treatment. — Discrete  growths  may  sometimes 
be  satisfactorily  destroyed  by  electrolysis,  the  nega- 
tive pole  and  a  current  of  about  five  milliamperes 
being  employed.  More  closely  grouped  lesions 
may  be  occasionally  successfully  treated  by  repeated 
scraping,  curetting,  and  scarification ;  or  more 
localised  patches  may  be  excised,  Thiersch-grafts 
being  afterwards  applied.    See  Skin-grafting. 

J.  J.  Pringle. 

ADHESIONS.— Structures  are  said  to  hn  adhe- 
rent when  they  become  abnormally  united  together, 
the  morbid  formations  by  which  this  union  is  effected 
being  termed  adhesions.  These  are  most  frequently 
met  with  in  connection  with  serous  surfaces,  being 
usually  the  result  of  an  inflammatory  process,  but  they 
may  be  observed  in  other  structures.  Adhesions  vary 
considerably  in  extent,  number,  mode  of  arrange- 
ment, firmness,  and  other  characters :  they  may 
merely  consist  of  a  few  loose,  slender,  and  delicate 
bands  ;  or  these  bands  may  be  thick  and  strong  : 
or  the  contiguous  surfaces  may  be  blended  and 
matted  together  to  a  greater  or  less  extent,  so  that 
they  cannot  be  separated  without  tearing  or  cutting 
them  asunder.  In  structure  adhesions  consist  of 
fibrous  tissue. 

Effects. — Adhesions  are  often  found  at  post- 
mortem examinations,  which  have  been  of  little  or 
no  consequence  during  life,  as,  for  instance,  many 
of  those  which  form  in  connection  with  the  pleural 
surfaces.  If,  however,  they  are  extensive  and 
firm,  or  if  they  occupy  certain  regions  of  the  body, 
they  may  prove  of  serious  moment.  The  principal 
evils  which  are  liable  to  result  from  adhesions  may 
be  thus  indicated : — i.  They  often  bind  parts 
together,  and  interfere  with  the  movements  of 
important  organs,  such  as  the  lungs,  heart,  stomach, 
or  intestines  ;  in  this  way  preventing  the  due  per- 
formance of  their  functions.  2.  When  an  organ  is 
displaced  in  any  way,  as,  for  example,  the  heart  by 
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pleuritic  effusion,  it  may  become  fixed  in  its  new- 
position  by  tlie  formation  of  adhesions,  its  functions 
being  thus  disturbed.  3.  It  is  highly  probable  that 
extensive  adhesions  may  lead  to  hypertrophy  of  an 
organ,  e.g.  the  heart,  by  embarrassing  its  move- 
ments, and  hence  affecting  its  action.  4.  On  the 
other  hand,  atrophy  or  degeneration  of  structure 
may  ensue,  in  consequence  of  the  adhesions  inter- 
fering with  the  due  supply  of  blood  by  pressing 
upon  the  vessels,  so  that  the  nutrition  of  the  tissues 
becomes  impaired.  In  the  young,  also,  their 
development  may  be  checked.  5.  xVdhesions  may 
involve  important  structures,  such  as  nerves  or 
vessels,  pressing  upon  or  destro3'ing  them,  thus 
giving  rise  to  symptoms  of  a  serious  nature. 
6.  Tubes  or  canals  for  the  passage  of  secretions  or 
other  materials  are  sometimes  narrowed  or  oblite- 
rated by  adhesions.  7.  When  formed  within  the 
abdominal  cavity,  especially  when  they  take  the 
form  of  bands,  adhesions  may  prove  highly  danger- 
ous by  compressing,  constricting,  exerting  traction 
upon,  or  strangulating  some  portion  of  the  intestine, 
in  either  of  these  ways  leading  to  intestinal  obstruc- 
tion. 

It  is  frequentl)'  difficult  or  impossible  to  deter- 
mine the  existence  of  adhesions  by  clinical  investi- 
gation during  life  ;  but  the  history  of  some  pasl 
illness  during  which  the)'  were  likely  to  be  formed, 
the  results  of  physical  examination,  especially  in 
connection  with  the  heart  and  lungs,  and  the 
symptoms  present,  not  uncommonly  enable  them 
to  be  discovered.        Frederick  T.  Roberts. 

ADIPOCERE  [adcj>s,  fat;  and  cei-a,  wax).— 
Synon.  :  Fr.  Adipocire  ;  Ger.  Fettwachs. 

Definition. — A  fatty  substance  formed  in  the 
process  of  decomposition  of  animal  bodies  in  the 
presence  of  water. 

Description. — In  appearance adipocere  is  a  waxy 
substance,  varying  in  colour  from  white  to  darkish 
brown.  When  moist  it  is  soft  and  greasy:  when 
dry  it  '  somewhat  resembles  spermaceti  in  appear- 
ance, but  is  less  ciystalline  in  fracture'  (Quain). 
Traces  of  the  structure  of  the  parts  from  which  it 
has  been  formed  may  be  present  in  the  form  of 
blood-vessels,  muscular  fibres,  or  connective  tissue  : 
to  such  is  due  the  reticulum  of  insoluble  matter  left 
when  adipocere  is  dissolved  in  ether.  It  has  a 
peculiar  unpleasant  odour,  which  becomes  stronger 
on  heating.  Its  density  is  lower  than  that  of 
water. 

Chemical  Composition. — Adipocere  is  pro- 
l)ably  not  a  definite  chemical  compound,  but  a 
mixture  of  diflerent  substances,  the  proportions  of 
which  may  vary  according  to  the  conditions  of  its 
formation.  In  this  way  the  differences  observed  in 
its  colour  and  consistency  may  be  explained. 
Analysis  by  Chevreul  showed  it  to  consist  of  an  am- 
moniacal  soap,  containing  traces  of  colouring  matter, 
of  a  bitter  principle,  and  of  a  volatile  odorous  sub- 
stance. The  fatty  acids  present  are  palmitic, 
stearic,  and  oleic,  the  first  of  these  being  in  great 
excess,  while  the  oleic  acid  which  forms  so  large  a 
constituent  of  human  fat  is  found  in  very  small 
quantity  (Wetherill).  In  many  specimens  which 
ha\'e  been  formed  in  water  containing  a  large 
amount  of  calcium -salts,  a  quantity  of  lime-soap 
is  found  along  with  the  ammoniacal  compound. 
In  such  cases  the  lime  is  probably  a  substitution- 
product,  replacing  the  ammonia  in  the  previously 
formed  adipocere  (Orfila). 


Method  of  Formation. — In  order  that  forma- 
tion of  adipocere  (saponification)  may  take  place,  it 
is  necessary  that  there  should  be  present  not  only 
fatty  acids,  derived  from  the  breaking  up  of  animal 
fat,  but  also  a  supply  of  ammonia  toact  asa  base.  The 
latter  is  derived  from  the  decomposition  of  the  pro- 
teid  portions  of  the  body.  The  fatty  acids  are  mainly 
derived  from  the  normally  existing  adipose  tissue, 
but  parts  which  contain  little  fat  may  also  be  con- 
verted into  adipocere.  In  this  case  the  proteid- 
molecule  probably  breaks  down  and  gives  rise  to  a 
fatty  substance,  which  is  subsequently  saponified. 
The  presence  of  water  in  considerable  quantity  is 
necessary  for  the  formation  of  adipocere,  which 
therefore  occurs  in  bodies  which  have  been  buried 
in  damp  soil  or  left  lying  in  ponds  or  rivers.  Warmth 
is  favourable  to  the  process,  which  takes  place  witli 
great  rapidity  in  tropical  countries.  The  outer 
parts  of  the  body  suffer  first,  and  the  process  spreads 
irregularly  inwards.  Portions  containing  mucli 
fat,  such  as  the  buttocks,  breasts,  and  hollows  of  the 
cheeks,  are  rapidly  saponified  :  the  abdominal  viscera 
are  next  affected,  and  the  muscles  still  later.  Fat 
persons  and  children  are  favourable  subjects  for 
this  form  of  change,  which  is  also  facilitated  by  the 
existence  of  other  decomposing  matter  in  the  neigh- 
bourhood, whereby  a  free  supply  of  ammonia  is 
provided.  Thus  bodies  which  have  lain  in  a 
cesspool  or  in  a  crowded  damp  graveyard  will  be 
readily  saponified.  Since  bacterial  action  is  neces- 
sary for  the  decomposition  of  animal  bodies,  it  is 
evident  that  it  is  a  necessary  factor  in  the  production 
of  adipocere. 

Medico-legal  Importance.  —  When  once 
formed  adipocere  remains  unaltered  for  an  indefinite 
period  of  time.  It  thus  tends  to  preserve  the 
features  of  dead  bodies  from  the  effects  of  decom- 
position, and  to  render  identification  possible.  It 
also  perpetuates  the  exact  nature  of  any  wounds  or 
injuries  received,  by  causing  the  parts  to  maintain 
their  shape  and  mutual  relations.  Its  formation  is 
further  of  some  importance  as  an  aid  to  estimating 
the  length  of  time  which  has  elapsed  since  death. 
Unfortunately  no  very  definite  limits  of  time  can 
be  laid  down  for  the  commencement  and  progress 
of  saponification.  In  India  instances  have  been 
observed  in  which  large  portions  of  dead  bodies 
were  converted  into  adipocere  in  two  or  three  days 
(Mackenzie).  In  temperate  climates  it  is  probable 
that  little  saponification  will  be  found  in  less  than 
five  or  six  weeks.  An  instance  is,  however,  quoted 
by  Taylor  in  which  a  body  which  had  lain  in  run- 
ning water  was  converted  into  adipocere  in  five 
weeks,  so  that  the  change  in  this  case  must  have 
begun  much  earlier.  It  is  necessary  to  take  into 
consideration  the  conditions  to  which  a  body  has 
been  subjected  in  order  to  estimate  the  rapidity 
with  which  adipocere  may  be  formed.  In  hot 
weather,  in  shallow  water  and  in  presence  of  de- 
composing animal  matter,  superficial  parts  might 
be  saponified  in  temperate  climates  in  two  or  three 
weeks,  but  total  conversion  of  soft  parts  into  adipo- 
cere would  seldom  occur  under  ordinar}'  conditions 
in  less  than  three  or  four  months,  probably  because 
the  conditions  of  moisture  necessary  for  its  forma- 
tion are  usually  here  associated  with  a  degree  of 
cold  by  which  decomposition  is  materially  retarded. 
In  the  majority  of  cases  the  process  is  considerably 
slower  even  than  this,  and  years  may  elapse  before 
saponification  is  complete. 

Wm.  Cecil  Bosanquet. 
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ADIPOSIS. — A  terni  which  properly  signifies 

either  general  corpulency,  or  accumulation  of  adipose 
tissue  in  or  upon  an  organ.  Scd  Fatty  Growth  ; 
and  Obesity. 

ADIPOSIS  DOLOROSA— A  disease  of  middle 
life,  occurring  principally  in  women,  characterised 
by  the  formation  of  irregular  masses  of  subcutaneous 
fat,  and  occasionally  by  degenerative  changes  in  the 
nerves  of  the  affected  areas  and  in  the  thyroid  gland. 
The  symptoms  are  pain  and  tenderness,  and  in  some 
cases  impaired  sensibility.  The  administration  of 
hyroid  extract  is  occasionally  beneficial. 

ADIRONDACK  MOUNTAINS,  in  New  York 
State. — A  series  of  ranges  rising  from  a  plateau 
2,000  feet  above  the  sea,  with  picturesque  lakes 
between  them.  Highest  altitude,  Marcy,  5,337  feet. 
Commodious  hotels  on  the  shores  of  the  lakes. 
Much  frequented  as  a  summer  climatic  resort.  Re- 
commended in  phthisis.  See  Climate,  Treatment 
)f  Disease  by. 

ADRENALS.    See  Supraren.\l  Glands. 

ADYNAMIC  (i,  priv.  ;  and  Suvants,  power). — 
A  term  indicating  serious  depression  of  the  vital 
powers.  The  adjective  is  applied  to  diseases  in 
which  the  so-called  '  typhoid  condition  '  is  especially 
liable  to  occur.    See  TYPHOID  State. 

/EGOPHONY  (o?f,  a  goat ;  and  ipwuri,  voice). — 
A  peculiar  alteration  of  the  resonance  of  the  voice, 
as  heard  on  auscultation  of  the  chest,  compared  to 
the  bleating  of  a  goat.  See  Physical  Examina- 
tion. 

/ETIOLOGY  (aiTi'a,  cause  ;  and  \6yos,  word). — 
That  branch  of  pathological  science  which  deals  with 
the  causation  of  disease. 

AFFUSION. — A  method  of  treatment  which  con- 
sists in  pouring  a  fluid,  usually  water,  either  cold  or 
warm,  upon  some  part  of  the  patient.  See  Baths  ; 
and  Water,  Therapeutics  of. 

AFRICA,  SOUTH.— 5tY- South  Africa. 

AGEUSIA  (a,  priv.  ;  and  yev<ns,  taste). — Loss 
of  taste.    See  Tas  I  E,  Disorders  of. 

AGGLUTININS.— Substances  causing  the  ag- 
glutination of  bacteria.    See  Immunity. 

AGONY  (aytiv,  strife  or  struggle). — Agony  implies 
bodily  pain  or  mental  suffering  so  intense  that  it 
cannot  be  endured,  but  excites  a  struggle  against  it. 
It  is  also  applied  to  the  final  struggle  that  may 
precede  death. 

AGORAPHOBIA  (ayopd,  a  market-place,  hence 
any  open  space;  <p6ffos,  fear).  —  Synon.  :  Fr.  La 
penr  des  cspaces  \  Ger.  Platzaiigst. — A  morbid  emo- 
tional state  characterised  by  a  feeling  of  fear  at  any 
open  space.  A  person  thus  affected  may  be  unable 
to  cross  a  street  or  a  square  alone,  or  even  in  some 
cases  to  leave  his  room.  It  is  accompanied  by 
palpitation,  tremblings,  cold  perspiration,  a  feeling 
of  weakness  in  the  legs,  and  sometimes  by  fainting. 
See  Imperative  Ideas. 

AGRAPHIA  (k,  priv.  ;  and  ypdcfto.;  I  write). — 
This  term  is  applied  to  defects  of  intellectual  expres- 
sion by  writing.  These  defects  may  occur  alone,  or 
in  association  with  defects  of  speech,  according  to 
the  extent  and  situation  of  the  lesion.    See  Aphasia. 


AGUE. — A  popular  synonym  for  malarial  fever. 
See  Malaria. 

AGUE-CAKE. — A  form  of  enlargement  of  the 
spleen,  resulting  from  the  action  of  Hamatozoon 
malaria.    See  Spleen,  Diseases  of ;  and  Mal.\ria. 

AIKIN,  In  south-west  division  of  South 
Carolina. — A  mild,  bracing,  dry  climate,  said  to 
resemble  that  of  Mentone  in  warmth  and  dryness, 
but  with  larger  monthly  temperature-range.  Soil, 
sandy.  Recommended  for  pulmonary  affections. 
Sec  Climate,  Treatment  of  Disease  by. 

AINHUM  (Nat.,  to  saw). — This  disease  is  pecu- 
liar to  the  dark-skinned  races,  being  found  not  only 
among  the  inhabitants  of  tropical  iVfrica,  where  it 
is  very  common,  but  also  among  the  Hindoos,  as 
well  as  among  the  negro  population  of  America, 
especially  of  South  America.  At  its  commencement, 
a  groove  or  furrow  is  seen  at  the  base  of  the  httle 
toe  (the  part  almost  invariably  attacked),  situated 
on  its  inner  and  inferior  aspect,  and  corresponding 
to  the  digito-plantar  fold.  The  furrow  soon  extends 
to  the  entire  circumference  of  the  toe  ;  and,  as  it 
becomes  gradually  deeper,  the  latter  is  left  hanging 
by  a  slender  pedicle,  which  can  only  be  brought 
into  %4ew  by  separating  the  walls  of  the  furrow. 
The  distal  portion  swells  into  an  ovoid  mass,  about 
twice  its  natural  size  ;  finally  some  accident  snaps 
the  pedicle,  and  the  toe  drops  off  in  from  four  to  ten 
years  from  the  commencement  of  the  disease. 

The  furrow  is  caused  by  a  constricting  band  of 
hardened  and  contracted  skin — a  local  scleroderma 
— which  leads  to  faulty  nutrition  and  degenerative 
changes  in  the  parts  beyond. 

Ainhum  is  not  a  painful  affection  in  itself,  but  the 
extreme  mobility  of  the  little  toe  causes  trouble  and 
inconvenience,  for  which  patients  often  seek  relief 
in  amputation. 

Occasionally  the  sides  and  bottom  of  the  furrow 
ulcerate.  Not  infrequently  both  little  toes  are  at- 
tacked by  the  disease  ;  occasionally  the  other  toes 
become  similarly  affected.  Males  are  more  subject 
to  it  than  females.  The  microscope  reveals  only 
hypertrophy  of  the  fibrous  tissues  at  the  seat  of  con- 
striction, and  atrophic  and  degenerative  changes  in 
the  distal  portion  of  the  toe.  The  cause  of  ainhum 
is  entirely  obscure.  Treatment  by  early  division  of 
the  constricting  band  has  been  suggested. 

Patrick  Manson. 

AIR,  Therapeutic  use  of. — Atmospheric  air  is 
employed  in  the  treatment  of  disease  in  many  ways 
and  for  many  purposes.  The  application  to  the 
body  generally  of  air  that  has  been  wanned,  or 
wanned  and  loaded  with  moisture,  will  be  found 
described  in  the  article  on  B.\ths  ;  while  its  ad- 
ministration to  the  respiratory  organs,  either  in  this 
form  or  as  a  vehicle  for  such  substances  as  creasole, 
carbolic  acid,  alkaloids,  and  sulphurous  acid,  will 
be  discussed  under  Inhalations. 

General  Aerotherapeutics  The  effects  of 

compressed  air  on  the  body  as  a  whole  have  been 
studied  in  the  air-bath.  This  is  a  mechanical  ar- 
rangement in  the  form  of  an  iron  chamber,  which 
can  be  filled  with  air  at  any  pressure,  whether  above 
or  below  the  normal,  by  means  of  sle.am-power. 

The  principal  pliysiological  effects  of  air  condensed 
by  three-sevenths  of  an  atmosphere  were  ascertained 
by  von  Vivenot  to  be  : — Pallorof  the  skin  and  mucous 
membranes ;  a  sensation  of  pressure  in  the  ears  ; 
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diminished  frequency  of  respiration,  the  act  becom- 
ing easier  ;  enlargement  of  the  lungs  and  increase 
of  the  vital  capacity  ;  depression  of  the  cardiac  force, 
and  diminution  of  the  size  and  strength  of  the  pulse  ; 
rise  of  temperature  ;  increased  vigour  of  muscular 
action,  secretion,  and  nutrition  generally  ;  compres- 
sion of  the  gaseous  contents  of  the  intestines  ;  and, 
perhaps,  increased  absorption  of  oxygen  and  excre- 
tion of  carbonic  acid.  Wiien  the  pressure  is  excessive, 
dangerous  or  even  fatal  symptoms  may  supervene 
(see  Caisson  Disease).  Frequent  exposure  to 
condensed  air  will  induce  considerable  increase  of 
the  vital  capacity  ;  and  most  of  the  other  effects, 
both  physical  and  chemical,  will  tend  to  persist.  In 
a  word,  it  may  probably  be  said  that  the  air-balh 
acts  on  the  system,  first,  by  increasing  the  general 
mechanical  pressure  ;  and,  secondly,  by  admitting 
an  increased  amount  of  oxygen.  In  employing  the 
air-bath,  the  patient  is  kept  in  it  for  a  period  of  two 
hours,  at  first  daily,  but  after  some  weeks  less 
frequently.  The  pressure,  which  is  employed  in 
different  cases  at  one-fifth  to  two-thirds  of  an  atmo- 
sphere above  the  normal,  must  be  slowly  raised  on 
admission,  and  reduced  on  removal  of  the  patient. 

Uses. — The  number  of  diseases  in  which  the  air- 
bath  may  be  employed  is  limited  :  (I )  In  certain 
forms  of  dyspnoea.  It  gives  great  relief  in  spasmodic 
asthma,  and  may  also  aftord  temporary  relief  in 
emphysema  ;  but  its  prolonged  use  appears  to  be 
positively  injurious,  as  it  increases  the  pulmonary 
distension.  (2)  In  hyperemia  and  catarrh  of  the 
airpassages,  including  pertussis.  (3)  In  imperfect 
expansion  or  threatened  retraction  of  the  chest,  as 
in  the  subjects  of  phthisis  and  chronic  pleurisy.  In 
these  cases  it  is  of  doubtful  service.  Compressed 
air  has  also  been  extolled  in  some  forms  of  cardiac 
disease,  and  in  general  malnutrition. 

Artificially  rarefied  air  is  never  employed  in  the 
form  of  the  bath  ;  but  the  natural  supply  in  elevated 
regions  has  found  favour  as  a  means  of  treatment. 
See  Climate  and  Phthisis. 

Local  Aerotherai'EUTICS. — When  it  is  desired 
to  bring  compressed  or  rarefied  air  into  contact 
with  the  respiratory  surface  only,  other  apparatus 
must  be  employed.  Different  forms  have  been  in 
use  for  some  years,  respecting  which  it  will  be 
sufficient  to  state  that  the  air  contained  in  a  portable 
gas-holder  is  compressed  or  rarefied  by  simple 
mechanical  means,  and  thereafter  brought  into  rela- 
tion with  the  air- passages  by  an  arrangement  of  tubes 
and  valves.  There  are  four  possible  methods  of 
application:  (l)  inspiration  of  condensed  air;  (2) 
expiration  into  condensed  air ;  (3)  inspiration  of 
rarefied  air  :  and  (4)  expiration  into  rarefied  air. 

Another  apparatus,  called  the  piteiimatic  cabinet, 
has  been  introduced  more  recently.  It  consists  of 
an  air-bath,  built  of  steel  and  glass,  to  accommodate 
both  the  patient  and  the  administrator.  The  dis- 
turbance of  pressure  within  the  chest  is  effected  by 
rarefying  the  air  in  the  cabinet  by  means  of  a 
bellows,  and  then  allowing  the  patient  to  inspire 
from  the  external  atmosphere  through  a  tube  from 
without.  This  procedure  is  in  eflect  mainly  in- 
spiration of  a  relatively  condensed  air. 

The  physiological  effects  of  the  several  methods  of 
application  may  now  be  briefly  stated. 

Inspiration  of  condensed  air. — Inspiration  of  air 
that  has  been  condensed  by  one  sixtieth  to  one 
fortieth  of  an  atmosphere  produces  a  sensation  of 
extreme  distension  of  the  chest,  accompanied  by  an 
actual  expansion  of  the  thorax  and  lungs,  and  an 


increased  admission  of  air,  so  that  inspiratory 
dyspncea,  if  present,  is  relieved.  At  the  same  time 
the  other  thoracic  contents  are  compressed,  the  sys- 
temic vessels  fill,  the  arterial  pressure  rises,  and  the 
jugular  veins  become  distended.  The  lungs  and  heart 
will  be  comparatively  antemic.  If  the  application 
of  condensed  air  be  frequently  repeated,  the  vital 
capacity,  the  size  of  the  cliest,  and  the  respiratorv 
force  may  all  be  increased,  and  partial  relief  may  be 
permanently  afforded  to  dyspncea. 

Expiration  into  condensed  air  is  most  difficult  of 
accomplishment,  and  the  effect  on  the  circulation 
does  not  differ  essentially  from  that  just  described. 

Inspiration  of  rarefied  air. — Inspiration  of  air 
that  has  been  rarefied  by  one  two-hundred-and- 
fortieth  to  one  one-hundred-and-twentieth — or  even, 
after  a  time,  by  one  sixtieth  —  of  an  atmosphere, 
immediately  causes  the  phenomena  of  inspiratory 
dyspncea  ;  the  thoracic  viscera  are  congested,  and 
htemoptysis  may  result,  for  the  eflect  may  be  re- 
garded as  that  of  dry-cupping  the  pulmonary  alveoli. 
The  heart  at  the  same  time  becomes  full,  and  the 
jugular  veins  collapse. 

Expiration  into  air  that  has  been  rarefied  by 
one  sixtieth  of  an  atmosphere  is  attended  with  a 
sense  of  extreme  compression  of  the  thorax  ;  at  the 
same  time  there  is  actually  a  partial  retraction  of 
the  lungs,  an  increase  in  the  volume  of  expired 
air,  and  a  corresponding  diminution  in  the  amount 
of  residual  air  in  the  chest.  Expiratory  dyspncea,  if 
present,  is  relieved.  While  the  lungs  thus  diminish 
in  size,  the  other  thoracic  viscera  are  dilated — the 
heart  and  the  pulmonary  and  other  vessels  within 
the  chest  being  filled  at  the  expense  of  those  external 
to  it,  both  arteries  and  veins.  If  the  expiration 
into  rarefied  air  be  frequently  repeated,  the  circum- 
ference of  the  chest  will  be  diminished,  while  the 
vital  capacity  will  be  actually  increased,  along  with 
increase  of  the  inspiratory  and  expiratory  force. 

Uses.  —  The  method  of  inspiring  co?ide7ised  air  \> 
obviously  indicated  in  diseases  where  inspirator} 
dyspncea  is  an  urgent  symptom.  Spasmodic  asthma, 
stenosis  of  the  air-passages  from  anatomical  causes, 
acute  and  chronic  bronchitis,  and  atelectasis,  have 
all  been  successfully  treated  by  this  method.  In 
croup,  where  urgently  indicated,  it  is  most  difficult 
or  even  impossible  to  employ  it.  In  threatened 
phthisis  it  is  used  prophylactically,  and  in  chronic 
phthisis  it  may  usefully  develop  the  healthy  portions 
of  lung  ;  but  it  is  contra-indicated  in  pyrexial  cases, 
and  may  prove  dangerous  by  inducing  hremoptysis. 
In  chronic  pleurisy  it  may  prevent  or  remove  the 
effects  of  collapse  and  retraction  of  the  chest-wall. 
The  inhalation  of  condensed  air  should  also  be  ol 
use  in  certain  forms  of  cardiac  dilatation,  especially 
that  due  to  mitral  incompetence.  Improving,  as  it 
does,  the  general  nutrition,  it  may  be  combined 
with  other  remedies  for  anosmia.  In  the  administra- 
tion of  condensed  air,  a  '  sitting  '  sliould  last  from 
ten  to  thirty  minutes,  once  a  day  —  seldom  twice. 

Expiration  into  condensed  air  is  not  used 
therapeutically. 

Inspiration  0/  rarefied  air  may  be  regarded  as  a 
means  of  exercising  the  inspiratory  muscles.  Like  the 
atmosphere  of  great  altitudes,  it  may  therefore  be 
employed  in  persons  with  badly  developed  chests  ; 
and  even  in  phthisis  it  may  assist,  by  increasing 
the  amount  of  blood  in  the  lungs.  In  disease  ol 
the  right  side  of  the  heart,  it  would  assist  the  flow 
of  blood  from  the  veins  into  tlie  lungs,  but  it  is  not 
likely  to  be  employed  for  this  purpose. 
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Expiration  into  rarefied  air  promises  to  be  the 
most  successful  and  most  extensively  employed  of  all 
the  methods.  In  it,  according  to  Waldenburg,  we 
have  the  physical  antidote  for  emphysema,  and  in 
his  hands  the  majority  of  such  patients  are  said  to 
have  been  either  cured  or  radically  benefited.  It 
has  also  aftbrded  great  relief  in  some  cases  of 
bronchitis,  where  it  increases  expectoration. 

Other  local  applications  of  the  physical  properties 
of  the  air,  as  seen  in  aspiration,  cuppmg,  Junod's 
boot,  and  inflation,  are  described  elsewhere  in  this 
work.    See  Oxygen,  Treatment  by. 

T.  Mitchell  Bruce. 

AIR-PASSAGES,  Diseases  of.— See  Respi- 
ratory Organs,  Diseases  of;  ulso  Laryn.x, 
Trachea,  and  Bronchi,  Diseases  of. 

AIX-LA-CHAPELLE,  Waters  of.— Thermal 
sulphur  waters.    See  Mineral  Waters. 

AIX-LES-BAINS,  Waters  of.— Thermal  sul- 
phur waters.    See  Mineral  Waters. 

AKINESIA  (o,  priv. ;  and  Kivria-is,  motion).  —  A 
synonym  for  paralysis  of  motion,  whether  partial  or 
general.    See  Paralysis,  Motor. 

ALASSIO. — In  Italy  on  the  Mediterranean  coast, 
between  San  Remo  and  Genoa.  A  mild  bracing 
winter  resort,  sheltered  by  hills  except  on  the  south 
and  east.  Comparatively  free  from  wind  and  dust. 
See  Climate,  Treatment  of  Disease  by. 

ALBINISM  {atius,  white).  —  Synon.  :  Con- 
genital Leucodcrma ;  Congenital  Achroma ;  Albinis- 

mus. — Definition  A  state    of  whiteness  or 

absence  of  colour  of  the  integument  and  certain 
other  tissues,  consequent  on  congenital  absence  of 
pigment  and  unaccompanied  by  structural  cutaneous 
change.  The  want  of  colour  may  be  complete  or 
incomplete ;  partial  or  universal ;  congenital  or 
accidental.  Partial  albinism  may  be  limited  to  a 
spot  of  small  dimensions  ;  or  there  may  be  many 
such  spots  of  variable  extent,  dispersed  over  the 
surface  of  the  body,  and  giving  rise  to  the  appear- 
ance which  is  denominated  pied  or  piebald ;  whereas 
in  universal  albinism  the  defect  of  pigment  is  not 
restricted  to  the  integument,  but  is  especially 
remarkable  in  the  iris  and  choroid  and  the  hair. 

General  Characters. — Persons  aflected  with 
universal  albinism  are  called  albinos.  It  would 
seem  more  correct  to  limit  the  term  '  albino '  to  those 
In  whom  the  absence  or  defect  of  pigment  is  univer- 
lal,  and  demonstrable  not  only  in  the  integument 
but  likewise  in  the  eyeball.  In  the  true  albino, 
therefore,  the  skin  is  white  or  pinkish  (when  thin 
enough  for  its  vessels  to  show  through)  and  more  or 
less  transparent,  and  this  both  in  the  fairer  and  in 
the  darker  races  of  mankind  ;  but  in  certain  of  the 
latter,  where  the  pignientary  fancliun  is  simply 
defective  and  not  totally  wanting,  the  colour  of  the 
skin  may  be  grey,  and  more  or  less  variegated  and 
freckled.  The  long,  soft,  fine  hair  is  of  a  pure 
silvery  or  .vhite  colour,  may  be  diversely  tinged,  or 
may  be  red  (l'"olker)  ;  and  in  some  instances  the 
whole  body  is  covered  with  a  white  down.  The  iris 
is  pinkish,  in  accordance  with  the  density  of  its 
fibrous  structure,  and  the  consequent  facility  of 
penetration  of  the  colour  of  its  vascular  layer  ;  or, 
as  generally  happens  in  the  negro,  it  is  blue.  The 
pupil  is  contracted   and   brightly  red,  from  the 


absence  of  the  screen  of  protection  usually  afforded 
to  the  choroid  membrane  by  its  pigmentary  layer  ; 
and  for  the  same  reason  the  rays  of  light  penetrating 
the  sclerotic  and  iris  give  a  brilliancy  of  appearance 
to  the  fundus  oculi.  The  absence  of  pigment  in 
the  eyeball  is  productive  of  several  peculiarities  of 
character  in  the  albino.  In  the  first  place  the  excess 
of  luminous  rays  penetrating  the  coats  of  the  eyeball 
interferes  with  the  correctness  of  vision  ;  he  stoops 
his  head,  or  droops  his  eyelids,  to  shelter  his 
eyes  ;  he  sees  with  more  comfort  in  the  dimness  of 
evening  than  in  sunlight ;  his  vision  is  more  or  less 
imperfect ;  and  nystagmus,  nictitation,  and  photo- 
phobia are  present  in  various  degrees. 

^Etiology. — Certain  animals,  as  rats,  mice, 
ferrets,  and  some  birds,  are  subject  to  albinism,  and 
the  affection  may  be  met  with  in  several  members  of 
the  same  family.  Albinism  is  met  with  among  all 
races  of  mankind  and  in  ever)'  country,  but  is  most 
common  among  those  who  are  subjected  to  in- 
salubrious conditions  of  climate  and  hygiene.  For 
these  reasons  it  is  not  uncommon  among  the  natives 
of  the  marshy  coast  of  Africa  ;  among  negroes  who 
are  transferred  to  unhealthy  districts  in  South 
America  and  the  West  Indies  ;  among  the  inhabi- 
tants of  the  western  coast  of  Soutli  America  and 
Mexico  ;  in  certain  of  the  islands  of  the  Indian 
Ocean  ;  and  even  in  the  northern  regions  of  Europe. 
When  albinism  is  congenital,  it  has  been  assumed 
to  be  due  to  an  arrest  of  development  :  but  when 
accidental,  its  existence  must  be  referred  to  exhaus- 
tion of  chromatogenous  or  pigment-producing 
hinction.  Albinos  are  usually  mentally  and  bodily 
weak,  but  it  is  well  known  that  albinism  is  often 
associated  with  perfect  physical  strength  and  in- 
tellectual vigour.  Albinism  exceptionally  is  here- 
ditary. The  usual  sites  of  partial  albinism  are  the 
mammre,  face,  scalp,  and  genitals.  The  patches  vary 
in  size  ;  their  margins  are  well  or  ill  defined  ;  and 
they  are  asymmetrical,  and  on  the  non-pigmented 
areas  the  hairs  are  white.  See  Pigmentary 
Diseases  of  the  Skin  :  (i)  Naevus  Pigmentosus. 

Treatment. — Albinism  baffles  treatment. 

John  Harold. 

ALBUMENS  Definition.  —  Albumens  are 

substances  closely  resembling  egg-albumen,  the  chief 
constituent  of  white  of  egg  or  albumen.  To  dis- 
tinguish between  the  white  of  egg  and  its  chief  con- 
stituent, the  latter  is  sometimes  spelt  albuni;h. 
Albumens  constitute  a  subdivision  of  the  class  of 
albuminous  bodies,  which  includes  all  substances 
having  a  general  resemblance  to  albumen.  See 
Albumoses. 

Enumeration. — The  sub-class  properly  contains 
only  two  members,  egg-albuincn  and  scrum-albumen  ; 
but  the  name  Bence-Jones's  albumen  has  been 
given  to  an  albuminous  body  differing  very  con- 
siderably in  its  properties  from  the  other  two. 

Characters. — Egg-albumen  and  serum-albumen 
are  semi-transparent,  yellowish,  and  structureless 
when  dried.  They  are  soluble  in  water  ;  and  this 
solution  is  coagulated  by  boiling.  From  the  same 
solution  they  are  precipitated  by  :  (a)  nitric  acid  ; 
(b)  salts  of  the  heavy  metals,  for  example,  copper- 
sulphate  ;  (c)  acetic  acid  with  potassium-ferro- 
cyanide  ;  (d)  boiling  with  acetic  acid  and  a  neutral 
salt,  for  example,  potassium-sulphate  ;  (e)  alcohol. 
Egg-albumen  is  distinguished  from  serum-albumen 
by  the  coagulum  which  it  forms  with  nitric  acid 
being  insoluble  in  e.xcess,  while  that  of  serum- 
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albumen  is  soluble.  Bence-Jones's  albumen  gives  no 
precipitate  with  excess  of  nitric  acid  unless  left  to 
stand,  or  unless  heated  and  left  to  cool,  when  it 
forms  a  solid  coagulum.  This  coagulum  redissolves 
on  heating,  and  again  forms  on  cooling.  It  is 
therefore  an  albumose  (see  Albltmoses).  It  may  be 
separated  from  ordinary  albumen  by  adding  nitric 
acid,  boiling,  and  filtering  when  hot.  The  ordinary 
albumen  will  remain  on  the  filter  while  Bence- 
[ones's  albumen  will  pass  through,  and  will  coagu- 
late when  the  filtrate  cools. 

Modifications. — By  the  action  of  acids  and 
alkalis  albumen  may  be  converted  into  acid-albwnen 
and  alkali-albiimen  respectively,  neither  of  which  is 
coagulated  by  boiling. 

Acid-albiiinen  may  be  formed  in  two  ways : 
First,  by  dissolving  solid  albumen  in  concentrated 
nitric  or  other  mineral  acid  with  the  aid  of  heat. 
Secondly,  by  heating  an  aqueous  solution  of  albumen 
with  one  of  these  acids  very  much  dilated  (l  in  500). 
Although  soluble  in  very  concentrated  or  very  dilute 
acids,  acid-all )umen  is  insoluble  in  moderately 
dilute  acids.  Therefore  when  the  solution  in  con- 
centrated nitric  acid  is  diluted  with  water,  a  precipi- 
tate is  formed,  which  redissolves  when  much  water 
is  added.  And,  conversely,  when  acid-albumen  is 
made  by  boiling  a  solution  of  albumen  in  water 
with  very  dilute  nitric  acid,  the  addition  of  more 
acid  will  throw  down  a  precipitate,  which  redissolves 
if  a  very  large  excess  of  the  concentrated  acid  be 
added,  and  especially  if  it  be  heated  at  the  same  time. 
On  neutralising  a  solution  of  acid-albumen,  a  precipi- 
tate is  thrown  down,  which  dissolves  very  readily 
in  excess  of  alkali. 

Alkali-albumen,  or  alkali-albumiitate  as  it  is 
also  called,  is  formed  by  dissolving  albumen  in 
caustic  potash  or  soda  ;  or  by  adding  either  of  these 
to  its  aqueous  solution  and  allowing  this  to  stand,  or 
heating  it.  This  modification  is  not  precipitated 
by  heat,  but  is  precipitated  by  neutralisation  ;  the 
precipitate  dissolving  very  readily  in  slight  excess  of 
acid.  If  alkaline  phosphates  are  present  in  the 
solution,  as  they  are  in  urine,  alkali-albumen  re- 
quires a  slight  excess  of  acid  to  throw  it  down,  and 
is  not  precipitated  by  exact  neutralisation,  as  acid- 
albumen  would  be  under  similar  circumstances. 

T.  Lauder  Brunto.n. 

ALBUMINOID     DISEASE.— Amyloid 

DlSE.^SE. 

ALBUMINURIA.  —Definition.  —  A  condition 
characterised  by  the  presence  of  albumen  in  the 
urine.  Other  albuminous  bodies,  not  albumens, 
may  be  present  in  albumosuria,  ha?moglobinuria, 
hoematuria,  peptonuria,  pyuria,  and  spermatorrhiea. 

Symptoms. — Albumen  may  occur  in  the  urine 
without  any  symptoms  whatever,  but  its  continuous 
loss  leads  to  anaemia  and  changes  in  the  circula- 
tion, which  usu.ally  originate  a  series  of  symptoms. 
These  are  :  a  pallid  pasty  complexion,  dry  skin,  and 
tendency  to  oedema  of  the  cellular  tissue,  notice- 
able on  the  eyelids  and  ankles  ;  derangement  of  di- 
gestion, llatulence,  occasional  nausea,  and  irregu 
larity  of  the  bowels  ;  nervous  disorder,  shown  by 
muscular  weakness,  languor,  lassitude,  vague  pains 
about  the  loins,  and  headache  ;  calls  to  make  water 
during  the  night  ;  attacks  of  difficult  breathing  ;  pal- 
pitation, and  frequently  accentuation  of  the  second 
sound  of  the  heart  over  the  aortic  cartilage,  and  re- 
duplication of  the  first  sound  over  tlie  septum  ven- 
triculorum. 


Tests  for  Albumen. — The  two  tests  usually 
employed  to  detect  albumen  in  the  urine  are — first, 
boiling  :  and,  secondly,  the  addition  of  nitric  acid  ; 
both  of  which  produce  a  cloud  or  precipitate.  If  tlie 
urine  is  turbid,  the  albuminous  cloud  may  not  be 
noticed  ;  and  therefore  such  urine  should  be  filtered 
liefore  the  application  of  either  test,  unless  the  tur- 
bidity, being  dependent  on  the  presence  of  urates, 
is  removed  by  heat  cautiously  applied. 

Method  of  employing  the  test  by  boil- 
ing.— With  the  object  of  saving  time  the  urine  is 
oflen  boiled  at  once,  but  the  results  thus  obtained  are 
lial;)le  to  several  fallacies,  which  will  be  subsequently 
described.  In  order  to  avoid  such  fallacies  the  fol- 
lowing method  should  be  pursued  : — Ascertain  the 
reaction  of  the  urine  ;  and  if  it  be  alkaline  or  very 
strongly  acid,  add  acetic  acid  in  the  one  case,  or 
liquor  potassre  in  the  other,  until  its  reaction  is  only 
sliglitly  acid.  Fill  a  test-tube  to  about  one-tliird  of 
its  capacity  with  the  urine,  and  hold  it  obliquely  in 
the  flame  of  a  spirit-lamp,  in  such  a  manner  as  to 
heat  the  upper  part  of  the  fluid  only,  until  it  boils. 
If  it  be  turbid  from  urates,  it  should  be  first  warmed 
throughout  until  it  becomes  clear,  and  then  the  upper 
part  only  should  be  boiled.  Finally,  add  a  drop  or 
two  of  acetic  or  nitric  acid. 

If  albumen  be  present,  it  will  form  a  cloud  or  a  co- 
agulum, more  or  less  dense  according  to  its  amount. 
When  there  is  much  albumen,  its  quantity  may  be 
roughly  estimated  by  allowing  the  boiled  urine  to 
stand  for  a  definite  number  of  hours,  so  that  the 
coagulum  may  subside,  and  then  observing  whether 
it  forms  a  fourth,  a  third,  or  a  half  of  the  whole 
length  of  urine  in  the  test-tube.  A  small  quantity 
causes  a  cloud,  but  no  distinct  coagulum;  and,  if 
merely  a  trace  be  present,  a  faint  haze  only  will  be 
observed,  which  is  best  seen  by  looking  through  the 
test-tube  at  a  dark  object.  The  advantage  of  heat- 
ing the  upper  part  only  of  the  urine  is,  that  the 
lower  portion,  which  remains  clear,  affords  a 
standard  by  comparison  with  wliich  a  faint  cloud  in 
the  heated  part  may  be  more  readily  detected. 

Fallacies  of  the  test  by  boiling. — The  first  fallacy 
is  that  albumen  may  be  present,  and  yet  no  cloud 
or  coagulum  be  produced  on  boiling.  This  may 
occur  if  the  urine  be  alkaline  or  very  strongly  acid, 
because  alkali-albumen  or  acid-albumen,  which  are 
soluble  in  water,  may  be  formed.  It  is  to  prevent 
the  formation  of  alkali-albumen  that  acetic  or  nitric 
acid  should  be  added  to  alkaline  urine  before  boil- 
ing. This  addition  of  acid  also  causes  the  coagulum 
to  separate  more  readily  ;  and  it  should  therefore 
be  made  when  the  urine  is  neutral.  On  the  other 
hand,  urine  rarely  or  never  contains  suffii  ient  acid 
to  form  acid-albuinen,  unless  the  patient  has  been 
taking  mineral  acids  ;  and  therefore  the  addition  of 
liquor  potassse  is  not  necessary  except  under  these 
circumstances.  The  second  fallacy  of  the  test  by 
boiling  is,  that  a  cloud  resembling  that  of  albumen 
may  be  produced,  although  the  urine  is  free  from 
this  substance.  This  occurs  when  the  acidity  of  the 
urine  is  too  slight  to  hold  the  earthy  phosphates  in 
solution,  the  heat  probably  aflecting  the  relation 
between  the  basic  and  acid  phosphates  which  are 
normally  in  solution,  whereby  deposition  of  insoluble 
phosphate  results,  forming  a  cloud  like  that  of 
albumen.  The  two  clouds  are  readily  distinguished 
by  the  addition  of  a  drop  or  two  of  acetic  or  of 
nitric  acid,  when  if  due  to  phosphates  the  cloud  will 
disappear  by  solution,  but  if  caused  by  albumen  it 
will  remain.    If  an  excessive  quantity  of  nitric  acid 
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be  added,  an  albuminous  cloud  may  also  clear  up  ; 
for  albumen  coagulated  by  heat  is  soluble  in  strong 
acid,  though  only  to  a  slight  extent. 

Application  of  the  nitric  acid  test. — Pour 
some  urine  into  a  test-tube,  and  then  allow  about 
one-fourth  of  its  bulk  of  strong  colourless  nitric  acid 
to  trickle  slowly  down  the  side  of  the  tube,  so  as  to 
form  a  layer  below  the  urine  without  mixing.  Or 
the  acid  may  be  put  in  the  test-tube  first,  and  the 
urine  poured  on  it.  Both  processes  give  the  same 
result.  If  albumen  be  present,  a  haze  or  cloud  will 
form  close  to  the  line  where  the  liquids  meet. 

Fallacies  of  the  iiiiric  acid  test.  —  I.  Albumen  may 
be  present  and  yet  escape  detection,  if  the  nitric 
acid  is  simply  poured  into  the  urine  and  mixed  with 
it,  as  is  sometimes  done.  For  if  there  be  too  much 
or  too  little  acid,  acid-albumen  is  formed  and  dis- 
solved ;  whereas,  if  the  liquids  form  two  distinct 
layers,  as  in  the  process  already  described,  the  acid 
gradually  mixes  with  and  shades  off  into  the  urine, 
so  that,  at  a  greater  or  less  distance  from  the  line 
where  they  join,  it  is  certain  to  be  of  the  proper 
strength  to  precipitate  the  albumen.  2.  Albumen 
may  be  supposed  to  be  present  when  it  is  not,  from 
the  formation  of  a  cloud  by  the  precipitation  of  acid 
urates.  This  cloud  disappears  on  the  application  of 
heat  ;  and  another  specimen  of  the  urine  tested  by 
boiiing  gives  no  cloud.  To  avoid  this  fallacy,  it  is 
common  to  employ  the  test  by  boiling,  in  addition 
to  that  by  nitric  acid.  3.  The  third  fallacy  is  not 
of  common  occurrence.  It  is  due  to  the  presence  of 
fat  or  saponified  fats  in  the  urine.  Urine  containing 
these  when  simply  boiled  gives  no  cloud  ;  but  if  nitric 
acid  is  added  to  it  in  the  cold,  or  acetic  acid  when  it 
is  hot,  the  fatty  acids  are  precipitated  and  form  a 
cloud  resembling  albumen.  This  is  distinguished 
by  not  being  formed  if  along  with  dilute  acetic  acid 
some  ether  is  added  to  the  urine  before  boiling  ;  the 
ether  retaining  the  fatty  acids  in  solution.  If  the 
precipitate  produced  by  nitric  acid  be  collected  on  a 
filter,  and  treated  with  ether,  it  will  be  dissolved, 
while  an  albuminous  precipitate  will  not.  Copaiba, 
which  can  be  recognised  by  its  odour,  sometimes 
causes  an  opalescence  in  the  urine,  which  is  in- 
creased by  nitric  acid,  but  is  removed  by  heat. 

Additional  tests  for  albumen. — When  urine 
contains  iniiats,  which  would  render  the  presence 
of  an  albuminous  cloud  obscure,  a  solution  of  ferro- 
cyanide  of  potassium  followed  by  acetic  acid  should 
be  added  :  this  will  produce  a  cloud  if  albumen  be 
present,  whilst  it  rather  clears  up  a  turbidity  due  to 
mucus.  It  has  a  similar  action  on  nucleins.  The 
terms  nucleins  and  nucleo-alhumens  have  been  given 
of  late  to  the  substances  formerly  known  as  mucins. 
In  the  opinion  of  the  writer  tlris  is  unadvisable 
because  it  tends  to  direct  attention  away  from  the 
fact  that  these  substances  bear  the  same  relation  to 
the  mucous  membranes  of  the  urinary  pas.snges  that 
mucous  expectoration  does  to  the  mucous  membrane 
of  the  respiratory  passages.  A  solution  of  pyro-phos- 
phateof  sodium  also  precipitates  albumen.  A  strong 
solution  of  trichloracetic  acid  also  gives  a  precipi- 
tate with  albumen.  If  a  few  drops  of  albuminous 
urine  be  poured  into  a  test-tube  containing  one  or 
two  drachms  of  a  saturated  solution  of  picric  acid, 
a  precipitate  is  formed  which  does  not  dissolve  on 
boiling,  and  thus  differs  from  that  due  toalbumoses. 
This  test  can  therefore  be  used  like  the  succeeding  one 
for  albumoses  as  well  as  albumens.  Alkaloids  in  the 
urine  also  give  a  precipitate  with  picric  acid  wfiich 
clears  up  with  heat  and  reappears  on  cooling,  so  that 


in  the  case  of  patients  taking  quinine,  caffeine,  &c., 
this  source  of  fallacy  requires  to  be  kept  in  mind. 
A  concentrated  solution  of  saHcyl-sulphonic  acid  has 
been  used  both  as  a  test  for  albumen  and  as  a  method 
of  distinguishing  serum-albumen  firom  albumoses  and 
peptone.  With  all  these  substances  this  reagent 
added  to  an  acid  urine  gives  a  turbidity  or  preci- 
pitate. If  the  urine  is  not  acid  it  must  be  previously 
acidulated  with  acetic  acid.  Should  albumoses  or 
peptone  only  be  present,  the  precipitate  disappears 
on  boiling  and  recurs  on  cooling.  If  albumen  also 
be  present,  the  precipitate  simply  becomes  less  on 
heating  and  again  becomes  denser  on  cooling. 
These  tests  are  sometimes  useful  in  determining  the 
presence  of  albumen  in  the  urine  in  doubtful  cases. 

Quantitative  Estimation  of  Albumen. — 
There  are  three  methods  in  common  use  for  this 
purpose.  The  first  is  easy  but  inexact.  It  consists 
in  boiling  the  urine  with  dilute  acetic  acid  in  a  test- 
tube,  allowing  the  coagulum  to  subside  for  a  definite 
number  of  hours,  and  then  estimating  the  proportion 
it  bears  to  the  quantity  of  urine  boiled — for  example, 
a  fourth,  a  third,  &c.  The  second  is  the  most 
e.xact,  but  is  troublesome.  It  is  like  the  first ;  but 
the  urine  is  carefully  measured  before  boiling,  and 
the  amount  of  coagulum  is  ascertained  by  collecting 
it  on  a  weighed  filter,  washing,  drying,  and  again 
weighing  it.  The  third  method  is  easy  and  tolerably 
exact.  A  tube  of  known  length  is  filled  with  urine 
and  placed  in  a  polarising  apparatus.  From  the 
amount  of  rotation  which  the  polarised  ray  under- 
goes in  passing  through  the  urine,  the  amount  of 
albumen  it  contains  may  be  calculated.  A  fourth 
method  was  recommended  by  Roberts.  It  consists 
in  diluting  the  urine  with  water  until  it  gives  a  haze 
on  the  addition  of  nitric  acid,  which  does  not 
become  visible  until  between  one  half  and  three 
quarters  of  a  minute  after  the  acid  has  been  added. 
This  dilute  urine  contains  0-0034  per  cent.,  or 
O'0l48  grain  of  albumen  per  fluid  ounce  ;  and  from 
the  degree  of  dilution  required  the  amount  con- 
tained in  the  urine  may  be  calculated.  A  fifth 
method  is  that  of  Esbach.  It  is  less  accurate  than 
Roberts's,  but  is  convenient.  It  consists  in  preci- 
pitating the  albumen  from  urine  in  a  graduated 
tube  by  means  of  picric  acid,  and  reading  off  the 
quantity  of  albumen  precipitated  after  the  tube  has 
stood  for  twenty-four  hours.  The  precipitant 
consists  of  I  part  of  pure  picric  acid  and  2  parts  of 
citric  acid  in  100  parts  of  water.  The  tube  is  filled 
up  to  a  mark  with  the  urine,  and  about  two  thirds  of 
its  bulk  of  the  precipitant  is  then  added  ;  the  exact 
amount  necessary  being  indicated  by  another  mark 
on  the  tube.  The  lower  part  of  the  tube  is 
graduated  with  lines  numbered  ^  up  to  7,  and  these 
indicate  the  parts  by  weight  of  albumen  in  1,000 
parts  of  urine  by  measure.  Thus  if  the  upper  level 
of  the  precipitate  after  twenty-four  hours  stood  at  2, 
the  proportion  of  albumen  would  be  2  in  1,000,  or| 
of  a  grain  of  dry  albumen  to  the  ounce  of  urine. 
The  results  given  are  rather  too  low,  and  the 
method  gives  the  best  results  when  the  proportion  of 
albumen  is  small,  so  that  urines  containing  much 
ought  to  be  diluted  before  the  test  is  applied.  It  is 
unsuitable  if  quinine,  antipyrin,  or  thallin  is  likely 
to  be  present  in  the  urine. 

Pathology.  — Albuminuria  has  been  divided  by 
some  authors  according  to  the  sources  of  the 
albumen.  When  the  albumen  has  come  from  the 
kidneys,  it  has  been  called  true  albuminuria,  and 
false  when  it  is  derived  from  some  other  part  of  the 
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urinary  passages.  As  diagnosis  has  improved,  this 
classification  is  less  employed  and  the  terms  true 
albuminuria  and  false  albuminuria  are  now  used  to 
denote  different  forms  of  albumen,  the  albuminous 
body,  in  each  case,  passing  through  the  kidney. 
Albuminuria  has  been  said  to  occur  in  consequence 
of  various  conditions  :  e.g.  changes  in  the  blood, 
changes  in  the  circulation,  changes  in  the  kidney. 
Thus  abstinence  from  salt,  or  a  diet  of  eggs  alone, 
is  said  to  produce  albuminuria  by  altering  the  con- 
stitution of  the  blood  ;  and  an  alteration  in  this 
fluid  is  supposed  to  be  partly  the  cause  of  the 
albuminuria  observed  in  high  fevers,  scarlatina, 
diphtheria,  and  osteo-malacia.  The  albuminuria  of 
heart-disease  depends  on  changes  in  the  circulation  ; 
and  that  of  nephritis  on  alterations  in  the  kidney. 
In  order  to  distinguish  more  clearly  between  the 
different  kinds  of  albuminuria  we  may  divide  them 
into -(I)  jabc  albuminuria,  in  which  some  other 
albuminous  body  than  serum-albumen  is  present  ; 
(2)  tnu  albuminuria,  in  which  serum-albumen,  fre- 
quently accompanied  by  globulin,  appears  in  the 
urine.  In  true  albuminuria  there  is  always  some 
change  either  in  the  circulation  through  the  kidney, 
or  in  the  structure  of  the  kidney  itself.  In  fahc 
albuminuria  the  albuminous  body  passes  out  through 
the  kidney,  without  there  being  any  alteration 
either  in  its  circulation  or  structure. 

(l)  False  albuminuria. — The  chief  albuminous 
bodies  occurring  in  false  albuminuria  are  hemo- 
globin, egg-alburnen,  globulin,  and  Bence-Jones"s 
albumen  (albumose).  Hiemoglobin  occurs  in  the 
urine  whenever  blood  is  present  in  it  {see  IL'EMA- 
TURIA),  in  which  case  it  is  contained  in  the  cor- 
puscles ;  or  it  may  occur  free  (see  H.'EM<,)GL0BI- 
NURIA),  the  blood-corpuscles,  while  still  circulating 
in  the  vessels,  having  undergone  solution.  This 
may  result  from  the  inhalation  of  arseniuretted 
hydrogen,  or  from  the  introduction  of  bile-acids  or 
of  a  large  quantity  of  water  into  the  veins.  Haemo- 
globin is  also  found  in  the  urine  in  paro,\ysmal  haemo- 
globinuria,  but  the  cause  of  the  solution  of  blood - 
corpuscles  in  this  disease  is  unknown.  Egg- 
albumen  is  excreted  by  the  kidneys,  and  appears  in 
the  urine,  whenever  it  is  injected  directly  into  the 
circulation  or  under  the  skin,  or  when  it  is  absorbed 
unchanged  from  the  stomach  or  rectum.  When 
taken  into  the  stomach  it  is  usually  completely 
digested  before  it  undergoes  absorption  ;  but  when 
taken  in  such  large  quantities  that  the  whole  of  it 
cannot  be  digested,  part  of  it  is  absorbed  unchanged 
and  is  excreted  in  the  urine.  Thus  a  diet  consist- 
ing exclusively  of  eggs,  especially  when  continued 
for  several  days,  produces  false  albuminuria,  and 
large  enemata  of  eggs  have  a  similar  effect  in 
animals,  and  probably  also  in  man.  Bence-Jones's 
albumen  is  of  very  rare  occurrence.  It  is  found  in 
osteo-malacia.  Like  egg-albumen,  it  is  excreted 
by  the  kidneys  when  it  is  injected  into  the  circula- 
tion, or  in  large  quantities  into  the  intestine.  It  is 
almost,  if  not  quite,  identical  with  the  hetero- 
albuniose  which  KUhne  finds  to  be  one  of  the  pro- 
ducts of  imperfect  digestion.  It  seems  probable 
that  thnse  cases  of  albuminuria  which  appear  to 
depend  on  imperfect  digestion  are  due  to  the 
passage  into  the  systemic  circulation  of  albuminous 
bodies,  which  have  not  undergone  the  proper 
transformation  in  the  alimentary  canal  or  li\cr. 

See  ALBUMOSES  ;  ALBUMOSURIA  ;  GLOBULIN  URI  A. 

(2)  True  albuminuria. — In  true  albuminuria 
there  must  be  some  change  either  in  the  circulation 


or  structure  of  the  kidney,  for  serum-albumen  differs 
from  the  other  albuminous  bodies  just  mentioned  in 
not  being  excreted  by  the  healthy  kidney.  Some 
regard  the  alterations  in  the  circulation  which  pro- 
duce albuminuria  as  of  two  kinds  : — {a)  increased 
pressure  of  blood  in  the  renal  arteries  ;  [b)  increased 
pressure  in  the  renal  veins.  Increased  pressure  in  the 
arteries  may  depend  either  on  general  high  arterial 
tension,  or  on  an  increased  local  supply  of  blood 
to  the  kidney,  owing  to  dilatation  of  the  renal 
arteries,  such  as  follows  division  of  their  vaso- 
motor nerves.  Experiments  seem  to  show,  however, 
that  increased  tension  in  the  renal  arteries  does  not 
produce  albuminuria,  and  that  the  only  change 
in  circulation  which  will  cause  it  is  increased 
pressure  in  the  renal  veins.  Congestion  of  the  renal 
veins  may  be  produced  by  ligature  of  the  renal 
arteries  ;  and  when  the  flow  of  blood  through  the 
kidney  is  temporarily  arrested  by  ligature  of  the 
artery,  the  urine  secreted  after  the  removal  of  the 
ligature  is  albuminous.  Venous  congestion  of  the 
kidney  also  occurs  whenever  the  onward  flow  of 
venous  blood  is  obstructed,  either  by  a  ligature  on  the 
renal  veins  ;  by  thrombosis  cf  the  renal  veins  or  of 
the  inferior  vena  cava  above  them  ;  by  the  pressure 
of  a  tumour  or  of  the  pregnant  uterus  upon  them  or 
the  vena  cava  ;  by  disease  of  the  liver  obstructing 
the  vena  cava  ;  or  by  disease  of  the  heart  or  lungs, 
such  as  tricuspid  or  mitral  regurgitation,  or  chronic 
bronchitis  and  emphysema.  The  temporary  albumi- 
nuria sometimes  observed  after  cold  bathing  may 
also  be  due  to  venous  congestion  ;  and  it  is  probable 
that  albuminuria  consequent  upon  lesions  of  the 
nervous  system  is  due  rather  to  the  changes  which 
these  produce  in  the  circulation  than  to  any  direct 
action  of  the  nerves  upon  the  tissues  of  the  kidney 
itself.  The  albuminuria  observed  after  varnishing 
the  skin  is  due  either  to  the  chill  pro'duced  by 
the  cutaneous  vascular  dilatation  caused  by  the 
varnishing,  or  possibly  in  part  to  the  production  or 
the  retention  of  some  substance  which  acts  as  a 
poison.  The  structural  changes  in  the  kidney 
which  cause  albuminuria  are  acute  and  chronic  in- 
flammation, amyloid  degeneration,  and  cirrhosis. 
See  Kidneys,  IDiseases  of. 

Forms  of  Al.BUillXURIA.  —  A  good  many  cases 
of  albuminuria  are  more  or  less  intermittent.  They 
may  be  intermittent  in  the  sense  that  they  last  only 
for  a  certain  part  of  the  day  and  then  disappear,  or 
that  they  may  last  for  several  days,  weeks,  or  even 
months  together,  and  then  disappear  for  a  prolonged 
period.  Among  the  intermittent  albuminurias 
which  last  for  a  short  time  are  those  which  come  on 
after  exertion.  It  has  been  noted,  especially  in 
Germany,  that  after  soldiers  have  marched  for  some 
distance  a  number  of  them  exhibit  albumen  in  the 
urine,  although  in  every  other  respect  the  men 
appear  to  be  perfectly  healthy.  The  same  thing 
has  been  noted  as  consequent  upon  violent  exertion 
among  athletes  after  playing  heavy  games,  or  after 
long  walks  or  severe  climbs.  It  is  noted  also  after 
violent  exertion  due  to  pathological  causes,  e.g. 
after  an  epileptic  fit,  where  all  the  muscles  have 
been  in  violent  contraction.  Exertion  of  any  kind 
tends  to  raise  the  blood-pressure,  and  probably  the 
appearance  of  albumen  in  the  urine  in  these  cases 
has  been  due  to  some  disturbance  of  the  circulation. 
Blood-pressure  is  also  raised  by  exposure  to  heat. 
Heat  as  a  rule  dilates  the  peripheral  vessels  and 
allows  the  blood  to  flow  more  rapidly  through,  so 
that  the  blood-pressure  should,  accordingly,  fall  ; 
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Imt  the  dilatation  of  the  peripheral  vessels  seems  to 
be  more  than  compensated  by  the  increased  rapidity 
and  increased  force  of  the  cardiac  beats  ;  so  that  the 
blood-pressure  rises  instead  of  falling.  After  expo- 
sure to  great  lieat,  whether  it  be  external  heat,  as  in 
various  trades,  or  to  the  sun  in  hot  climates,  or  heat 
generated  in  the  body,  as  in  infective  fevers,  a 
certain  amount  of  albumen  is  apt  to  appear  in  the 
urine. 

How  far  the  albuminuria  in  such  cases  is  due  to 
general  venous  congestion  during  the  exertion  it  is 
difficult  to  say.  In  the  case  of  infective  fevers  local 
changes  produced  in  the  renal  capillaries  by  the 
infecting  microbes  probably  play  a  great  part  in 
the  production  of  albuminuria.  In  cases  of  renal 
calculus,  albuminuria  also  follows  exertion  and  may 
be  accompanied  by  hiematuria.  It  comes  on  after 
passive  movement,  such  as  jolting  in  a  carriage  or 
railway  train,  as  well  as  after  active  exercise,  such 
as  walking  or  riding.  It  is  generally,  but  not  in- 
variably, accompanied  by  pain  in  the  lumbar  region. 

Infarct  in  the  kidney,  in  cases  of  cardiac  disease  or 
atheroma,  may  give  rise  to  temporary  haematuria  and 
albuminuria.  In  poisoning  by  mercury,  the  tubules 
of  the  kidney  have  been  found  stopped  up  by  plugs 
of  carbonate  of  lime.  It  would  almost  seem  as  if 
the  mercury  had  displaced  carbonate  of  lime  from 
the  bones  and  caused  it  to  form  plugs  in  the  tubules. 
Possibly  this  may  be  the  cause  of  a  form  of  tem- 
porary albuminuria,  which  has  been  noticed  by  the 
writer  in  men  who  had  gone  through  a  mercurial 
cure  for  syphilis  and  in  whose  urine  albumen  was 
found  when  they  subsequently  tried  to  insure  their 
lives.  Such  cases  sometimes  recover  under  a  course 
of  iodide  of  potassium.  Albumen  occurs  very  fre- 
(|uently  in  the  urine  of  young  men  and  is  known  as 
the  albuminuria  of  adolescence.  The  pathology  of 
this  form'  of  albuminuria  is  not  well  understood, 
l)Ut  it  frequently  occurs  after  a  seminal  emission, 
and  is  probably  due  to  the  close  connection  between 
the  spinal  centres  of  the  kidneys  and  of  the  genital 
organs.  If  the  urine,  in  such  cases,  be  examined 
a  day  or  two  after  any  genital  excitement  has  passed 
off,  it  may  be  found  free  from  albumen.  The 
albuminuria  of  adolescence  is  probably  closely  asso- 
ciated with  the  albuminuria  of  posture,  which  rarely 
or  never  occurs  in  adult  men,  but  only  in  adolescents 
or  children.  It  disappears  completely  when  the 
individual  is  kept  on  his  back,  but  reappears  when 
he  is  upright.  In  this  it  resembles  the  oedema  of 
cardiac  disease,  severe  ansemia,  and  chlorosis,  and  it 
is  probably  due  to  laxity  of  the  renal  vessels,  or  to 
some  alteration  in  their  permeability,  such  as  occurs 
in  chlorosis. 

Another  form  of  intermittent  albuminuria  is  that 
due  to  digestion.  It  comes  on  after  a  meal,  while 
the  products  of  digestion  are  being  absorbed.  It  is 
probably  due  to  some  imperfection  in  the  digestive 
process. 

Diagnosis  of  Albuminuria. — Admixture  with 
blood,  or  pus,  or  semen,  or  prostatic  mucus,  may 
give  rise  to  the  presence  of  albumen,  but  if  no  more 
is  present  than  can  be  accounted  for  by  their  admix- 
ture, it  is  probable  that  the  kidneys  themselves  are 
healthy.  The  persistent  presence  of  albuminuria 
with  casts  points  to  the  existence  of  some  form  of 
renal  disease,  for  the  diagnosis  of  which  see  Kidnevs, 
Diseases  of.  At  the  same  time  the  writer  has  seen 
cases  in  which  albumen,  sometimes  in  considerable 
quantities,  was  constantly  present  for  years,  the 
patient  being,  to  all  appearance,  in  perfect  health. 


Albuminuria  in  Life  Assurance. — ^^^len 
albuminuria  is  definitely'  ascertained  to  be  dependent 
upon  some  organic  form  of  kidney  disease,  the  life  is 
always  uncertain,  and  if  taken  at  all  can  only  be 
taken  under  very  heavy  extra  payment.  One  of  the 
chief  difficulties  in  taking  such  lives  even  if  the 
premiums  are  to  be  paid  within  a  limited  period  is 
their  uncertainty.  Persons  suffering  from  chronic 
nephritis,  either  tubular  or  interstitial,  may  continue 
under  favourable  conditions  to  live  for  many  years, 
but  at  the  same  time  a  sudden  chill,  or  intemperance 
in  eating  or  drinking,  or  an  intercurrent  attack  of 
some  infective  disease  may  carry  them  off"  in  a  few 
days.  In  wa.xy  kidney  the  probability  is  that  tlie 
life  will  not  be  prolonged  more  than  ten  years.  The 
subject  of  albuminuria  occurring  in  personsapparently 
healthy  was  investigated  for  the  United  States  Life 
Assurance  Company  in  1877,  1878,  and  1S79  for  the 
purpose  of  ascertaining  the  subsequent  health  and 
longevity  of  those  who  had  exhibited  this  condition 
when  examined  for  life  assurance.  Albuminuria  was 
found  in  from  lopercenl.  to  12  percent,  of  those  who 
presented  themselves  for  examination  presumably 
in  perfect  health.  According  to  the  writer's  experi- 
ence this  is  a  very  much  larger  proportion  than  is 
found  in  this  country,  for  out  of  150  consecutive 
persons  who  presented  themselves  for  examination 
only  four  had  albuminuria,  or  a  little  under  3  per  cent. 
The  total  percentage  of  deaths  in  the  Mutual 
Life  Insurance  Company  of  New  York  in  1875  was 
also  a  little  under  3  per  cent.  The  health  of  all 
those  who  had  albuminuria,  although  apparently 
sound  when  examined,  tended  to  deteriorate,  and 
their  lives  were  shorter  than  the  usual  expectation 
of  healthy  persons.  The  experience  of  men  who 
have  extensive  experience  in  examining  candidates 
for  posts  abroad  is  that  however  healthy  the  young 
men  may  seem,  the  presence  of  even  transient 
albuminuria  renders  them  less  fitted  for  foreign 
service,  less  energetic,  and  less  likely  to  retain  iheir 
health  than  those  who  are  free  from  such  an  affection. 

Treatment.  —  (i)  In  false  albuminuria,  where 
hsemoglobin  appears  in  the  urine,  the  treatment 
indicated  is  to  counteract  the  solution  of  blood- 
corpuscles  ;  and  for  this  purpose  quinine  is  very 
often  useful.  When  other  kinds  of  albumen  appear 
in  the  urine,  and  are  probably  due  to  imperfect 
digestion,  the  treatment  is  to  give  some  artificial 
digestive  fluid.  Arsenic  is  also  useful.  Regarding 
those  cases  of  osteo-malacia  in  which  Bence-Jones's 
albumen  occurs,  we  unfortunately  know  very  little. 

(2)  In  true  albuminuria,  depending  on  venous 
congestion,  the  obstacle  to  free  circulation  should  be 
removed  if  possible,  and  the  congestion  lessened, 
both  by  drawing  the  blood  from  the  interior  to  the 
surface  of  the  body,  and  by  causing  contraction  of 
the  renal  vessels.  The  blood  may  be  drawn  from 
the  interior  to  the  surface  by  means  of  warm  baths  ; 
but  in  some  cases  these  prove  injurious  rather  than 
useful,  and  the  employment  of  a  wet  pack,  which 
has  a  similar  etTect  on  the  distribution  of  blood 
without  exciting  the  heart,  is  to  be  preferred. 
Cupping  over  the  loins  is  serviceable  :  it  probably 
acts  by  causing  reflex  contraction  of  the  renal 
vessels  rather  than  by  actually  draining  blood  away 
from  them.  The  tone  of  the  renal  vessels  may  be 
increased  by  the  employment  of  digitalis  (see 
DlL'KlilTCS)  ;  and  this  drug  is  useful  even  when  no 
cardiac  disease  is  present,  although  its  good  effects 
are  still  more  marked  when  the  congestion  is  depen- 
dent on  disease  of  the  heart.    The  constant  drain 
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of  albumen  from  the  body  occasions  anaemia,  which 
not  only  produces  many  unpleasant  symptoms,  but 
tends  to  cause  fatty  degeneration  of  various  organs, 
from  which  there  is  no  reason  to  believe  that  the 
kidneys  are  exempt.  The  administration  of  iron, 
therefore,  is  the  chief  medicinal  remedy  in  structural 
disease  of  the  kidneys.  It  is  useful  by  diminishini^ 
or  removing  the  symptoms  of  anaemia,  and  the 
tendency  to  fatty  degeneration  consequent  thereon  ; 
and  also  by  increasing  the  tone  of  the  vessels,  thus 
diminishing  the  loss  of  albumen. 

T.  Lauder  Brunton. 

ALB U MOSES. — Definition. — Albumoses  are 
proteid  bodies  derived  by  the  action  of  digestive 
ferments  (pepsin  chiefly)  upon  albumens  and 
globulins,  and  in  their  properties  may  be  classed  as 
intermediate  between  these  proteids  and  the  fmal 
product  of  digestion  (peptone).  They  are  formed 
during  natural  digestion  in  the  stomach  and  also 
in  artificial  digestion. 

Enumeration. — Many  varieties  of  albumoses 
have  been  described,  collectively  termed  proteoses. 
The  individual  bodies  differ  somewhat,  according 
as  they  are  formed  from  albumens  (albumoses)  or 
globulins  (globuloses)  :  for  all  practical  purposes 
the  term  albumose  is  the  best  to  use.  The  forms 
of  albumose  important  in  medicine  are  hetero- 
albumose,  proto-albumose,  and  deutero-aUniriiose,  the 
last  being  closely  allied  to  peptone. 

Characters. — i.  Hetoo-albumose  ('  Bence- 
Jones's  albumen  ')  is  insoluble  in  water,  but  soluble 
in  dilute  saline  solutions,  from  which  it  is  precipi- 
tated by  heat  if  no  free  acid  is  present.  In  some 
cases  it  is  precipitated  at  a  temperature  of  43°  to 
50°  C. ,  and  re-dissolves  on  heating  the  liquid  to  the 
boiling  point.  Artificially  prepared  hetero-albumose 
is  rendered  partly  insoluble  by  heating  ;  but  the 
coagulum  is  soluble  in  dilute  acids  and  alkalis,  thus 
distinguishing  it  from  the  coagulum  formed  on  heat- 
ing a  solution  of  serum-albumen  or  serum-globulin. 
Hetero-albumose  is  also  precipitated  from  solution 
by  saturation  with  magnesium  sulphate  or  sodium 
chloride. 

2.  Proto-albumose  and  deutero-albiimose  are  soluble 
in  water,  are  not  precipitated  by  heat,  and  are  thus 
sharply  distinguished  from  hetero-albumose. 

These  three  albumoses  have  one  reaction  in 
coumion  (besides  those  given  by  all  proleids),  viz. 
that  with  a  trace  of  copper  sulphate  and  an  excess  of 
liquor  potassiie  they  give  a  pink-red  colour  (biuret 
reaction),  the  colour  given  by  hetero-albumose  being 
the  least  marked.  They  all  behave  in  a  peculiar 
way  to  nitric  acid  :  if  added  drop  by  drop  to  a  solu- 
tion of  hetero-  or  proto-albumose,  nitric  acid  causes 
a  precipitate,  which  is  soluble  in  excess  of  the  acid, 
but  is  also  soluljle  on  heating,  re-appearing  on  cool- 
ing, and  so  on.  With  deutero-albumose,  however, 
nitric  acid  causes  no  precipitate,  unless  common 
salt  be  added  until  the  liquid  is  nearly  saturated 
with  it  :  the  precipitate  which  is  then  produced  by 
the  acid  behaves  like  the  nitric-acid  precipitates  of 
proto-  and  hetero-albumose.  (For  other  distinctive 
reactions  y<;6' Albumosuria. )  Albumoses  are  dis- 
tinguished from  peptones  by  the  nitric-acid  reaction  ; 
as  well  as  by  their  precipitation  with  acetic  acid  and 
potassium  ferro-cyanide,  and  with  neutral  ammonium 
sulphate  added  to  saturation.  The  characters  of 
true  peptones  are  that  they  are  not  precipitated  by 
heat,  by  nitric  acid  under  any  condition,  by  acetic 
acid  and  potassium  ferro-cyanide,  or  by  saturation 


with  neutral  ammonium  sulphate.  This  last  test 
is  the  most  distinctive.  In  the  presence  of  am- 
monium sulphate  to  saturation  they  give  the  biuret 
reaction,  and  are  thrown  down  fjy  tannin. 

Sidney  Martin. 

ALBUMOSURIA.— Synon.  :  Propeptonuria. 

Definition. — A  condition  in  which  albumoses 
are  present  in  the  urine.  The  condition  where 
peptones  are  present  (peptonuria)  is  not  at  present 
distinguishable  from  albumosuria.  Peptonuria  will 
therefore  be  considered  under  this  heading. 

Tests    for    Albumose    or    Peptone  in 

Urine  Urine  containing  albumoses  or  peptones 

shows  ordinarily  no  special  characteristics  indicating 
their  presence  ;  except,  in  some  cases,  frothing 
when  shaken.  It  may  be  dark-  or  light-coloured, 
of  high  or  low  specific  gravity,  and  with  or  without 
deposit.  In  one  case  Kiihne  found  a  whitish 
deposit,  consisting  partly  of  albumose  ;  and  in  a 
similar  case  Bence-Jones  found  casts,  ordinary 
albumen  being  absent.  As  a  rule,  however,  albu- 
mose and  peptone  are  present  in  solution  in  the 
urine.  In  searching  for  these,  coagulable  albumen 
must  be  absent,  or  if  present  removed  by  filtration 
.d'ter  coagulation.  The  following  methods  are, 
therefore,  to  be  used  :  Heat  the  top  of  the  column 
of  urine  in  a  test-tube  in  the  usual  way,  but  without 
the  addition  of  acid.  If  a  cloudiness  appears,  it  is 
due  to  the  precipitation  of  coagulable  albumen,  of 
phosphates,  or  of  hetero-albumose  (Bence-Jones's 
albumen).  Continue  the  heating  to  the  boiling- 
point  ;  the  cloudiness,  if  due  to  hetero-albumose, 
will  clear  up,  that  due  to  phosphates  and  albumen 
will  remain.  A  precipitate  in  urine,  then,  caused 
by  a  moderate  heat  and  redissolving  on  boiling, 
is  hetero-albumose.  This  may  be  verified  by  deter- 
mining the  exact  temperature  at  which  the  precipi- 
tation occurs :  hetero-albumose  is  precipitated 
between  43°  and  50°  C.  (109-4'^  and  122°  F.), 
serum-albumen  or  globulin  at  73°-75°  C.  (163-4° 
and  167°  F. ),  and  phosphates  only  when  near  the 
boiling-point ;  this  last  precipitate  also  redissolves 
on  cooling.  If  the  urine  contains  albumen  or 
globulin,  it  must  be  boiled  after  the  addition  of  a 
drop  of  acetic  acid,  and  filtered.  The  filtered  urine 
must  then  be  tested  for  albumose  in  the  way  to  be 
described.  The  presence  of  hetero-albumose  is 
indicated  by  the  test  last  mentioned  ;  in  addition, 
it  gives  a  characteristic  nitric-acid  test.  If  to  the 
cold  urine  nitric  acid  be  added  drop  by  drop,  a 
precipitate  forms  which  dissolves  on  heating,  re- 
appears on  cooling,  redissolves  on  heating,  and  so 
on  :  this  is  perfectly  characteristic  of  the  body,  since 
the  similar  precipitate  of  albumen  or  globulin  does 
not  redissolve  on  heating.  By  neither  of  these 
reactions  is  deutero-albumose  or  peptone  indicated, 
and  urines  containing  these  two  bodies  (one  or  both 
of  them)  are  those  usually  classed  as  examples  of 
'peptonuria.'  Their  presence  is  shown  by  the 
following  tests,  which  must  be  applied  after  hetero- 
albumose  has  been  shown  to  be  absent,  and  after 
coagulable  albumen  has  been  removed  : — (a)  A  drop 
of  dilute  solution  of  copper  sulphate  added  to  the 
urine,  followed  by  an  excess  of  liquor  potassae, 
causes  a  pinkish-red  coloration  (biuret  reaction)  ;  or 
a  drop  of  diluted  Fehling's  solution  may  be  added 
to  the  urine,  and  then  an  excess  of  liquor  potassae  if 
necessary.  If  the  deutero-albumose  and  peptone 
are  present  in  small  quantity,  this  reaction  is  not 
obtained.    (5)  The  urine  is  added  drop  by  drop  to 
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a  saturated  solution  of  picric  acid  ;  both  deutero- 
albumose  and  jieptone  are  precipitated,  and  are 
redissolved  on  heating,  thus  distinguishing  them 
from  mucin  and  from  albumen. 

The  only  accurate  way  of  distinguishing  deutero- 
albumose  from  peptone  is  to  shake  the  clear  urine  in 
a  test-tube  with  solid  neutral  ammonium  sulphate. 
If  the  urine  gives  the  two  tests  just  described,  and 
gives  a  precipitate  with  ammonium  sulphate,  it  con- 
tains deutero-albumose.  If  it  gives  the  tests  and  no 
precipitate  with  the  salt,  it  contains  peptone,  and 
the  case  is  one  of  true  peptonuria.  It  is  best,  in 
applying  these  tests,  to  evaporate  the  urine  to  a 
small  bulk. 

Proto-albumose  has  not  as  yet  been  found  in 
urine. 

Quajitilalivc  Estimation. — This  is  of  but  little 
clinical  value.  It  may  be  done  by  precipitating  a 
measured  quantity  of  urine  with  a  large  excess  (ten 
times  its  bulk)  of  alcohol,  collecting,  drying,  and 
weighing  the  precipitate. 

i'ATHOl-OGY. — The  presence  of  albumoses  and 
peptones  in  the  urine  is  a  pathological,  not  a 
pliysiological,  phenomenon.  These  bodies  are 
formed  during  normal  digestion  by  pepsin  and 
hydrochloric  acid  in  the  stomach,  and  peptones  are 
also  formed  in  pancreatic  digestion.  Bui  although 
they  are  thus  formed  in  the  gastro-intestinal  canal, 
they  are  not  found  in  the  absorbent  vessels  of  the 
stomach  and  intestine  in  any  appreciable  quantity  ; 
neither  in  the  veins  nor  in  the  chyle-vessels.  In 
the  general  systemic  veins  and  lymphatics  they  are 
not  present  ;  and  their  occurrence  in  arterial  blood  in 
small  quantities  is  extremely  doubtful.  Lastly,  they 
are  not  present  in  the  living  tissues,  nor  in  the  fluids 
which  bathe  them.  If  they  are  found  in  the  urine, 
they  are  therefore  either  derived  from  the  gastro- 
intestinal canal,  or  are  formed  from  somepathologiail 
condition  in  the  tissues,  or  perhaps  in  the  blood. 
With  regard  to  their  first  source,  it  is  quite  reason- 
able to  suppose  that  the  metamorphosis  (probably 
into  serum-albumen)  which  albumoses  and  peptones 
normally  undergo  when  passing  through  the  intestinal 
wall,  may  not  take  place  in  certain  diseases  where 
absorption  is  deficient,  and  that  they  may  thus  pass 
into  the  circulation,  and  be  e.xcreted  by  the  kidneys  in 
ihe  urine.  This,  however,  is  a  mere  conjecture  to 
explain  the  occurrence  of  '  peptonuria '  (albumosuria) 
in  some  cases  of  chronic  dyspepsia  with  dilated 
stomach.  The  second  source  of  the  origin  of 
albumoses  and  peptones  in  the  body  is  a  complicated 
one.  If  these  bodies  are  formed  in  any  organ, 
tissue,  or  fluid  of  the  body,  they  are  absorbed  into 
the  blood,  and  then  find  their  way  into  the  urine. 
It  is  known  that  if  albumoses  or  peptones  are 
injected  into  the  blood  of  an  animal  they  are  ex- 
creted in  the  urine  ;  that  hetero-  and  proto-albumose 
pass  out  in  the  urine  mainly  as  deutero-albumose  ; 
that  deutero-albumose  passes  out  chiefly  as  peptone  ; 
and  that  peptone  is  unchanged  as  it  passes  from  the 
blood  into  the  urine.  The  same  facts  probably 
hold  good  for  the  human  organism. 

Bence-Jones's  albumen  (hetero-albumose)  was  first 
found  in  thj  urine  of  a  case  of  osteo-malacia  ;  and 
Virchow  found  a  similar  body  in  the  diseased  bones. 
This,  then,  is  a  clear  case  of  excretion  of  thealbumose 
from  the  diseased  part,  the  excretion  of  a  proteid 
which  is  outside  the  normal  proteid-melabolism  of 
the  body.  A  similar  albumose  has  also  been  found 
in  a  case,  not  of  osteo-malacia,  but  of  glycosuria 
(Gowers).    In  the  case  of  all  abscesses,  whether 


acute  or  chronic,  in  empyema  and  purulent 
peritonitis,  albumoses  (or  peptones)  are  found  in  the 
urine.  Here  the  explanation  is  simple,  since  the 
pus  contains  albumoses,  and  these  are  simply 
excreted  by  the  urine  after  absorption  into  the  blood. 
In  the  case  of  abscesses  and  of  osteo-malacia  there 
are  collections  of  cells  which  undergo  disintegra- 
tion, the  proteids  of  the  cells  (consisting  almost 
solely  of  coagulable  albumen  and  globuHn)  becoming 
partly  transformed  into  albumoses.  This  trans- 
formation takes  place  by  the  agency  of  bacteria 
present  in  the  pus,  but  it  may  also  possibly  be  due 
to  a  digestive  ferment  set  free  by  the  dying  cell. 
This  action  of  bacteria  with  the  disintegration  and 
gradual  death  of  exuded  cells,  and  the  formation 
of  albumoses,  probably  explains  the  occurrence  of 
albumosuria  and  peptonuria  in  phthisis,  in  pneumonia, 
in  epidemic  cerebro-spinal  meningitis,  in  cases  of 
cancer  and  other  malignant  growtlis,  in  the  puerperal 
state,  in  typhoid  fever,  and  in  organic  liver-disease. 
In  phosphorus-poisoning  there  is  also  great  dis- 
integration of  many  tissues  and  organs,  and  albu- 
mosuria (peptonuria)  occurs  ;  in  scuny  also  and 
acute  infectious  diseases  (especially  measles)  it  is 
sometimes  present. 

One  form  of  peptonuria  has  been  ascribed  to  an 
origin  in  the  kidney-cells  in  cases  of  chronic  nephritis, 
where  some  of  the  coagulable  albumen  which  is 
being  continually  excreted  is  changed  into  albumose 
or  peptone.  Peptonuria  may  indeed  alternate  with 
albuminuria  in  these  cases,  and  peptone  may  be 
present  as  well  as  albumen.  Peptonuria  with 
albuminuria  is  not  uncommon  in  advanced  chronic 
phthisis.  Albumose  and  peptone  are  also  found  in 
the  urine  in  many  other  conditions,  in  which  no  ex- 
planation of  their  presence  is  evident  ;  such  as  many 
inflammatory  eruptions  of  the  skin,  pemphigus, 
urticaria,  and  nervous  diseases — cerebral  hemiplegia 
or  psychoses. 

Symptoms. — From  the  account  given  of  the 
patholog)'  of  albumosuria  and  peptonuria,  it  will  be 
seen  that  they  are  only  to  be  regarded  as  svTnpto- 
matic  of  other  graver  pathological  conditions  ;  and 
no  symptoms  can  be  very  directly  ascribed  to  the 
presence  of  albumoses  and  peptones  in  the  body,  as 
associated  with  the  diseases  which  have  been  already 
enumerated.  But  there  are  certain  physiological 
effects  of  these  proteids  which  are  important  to 
recollect.  When  injected  into  the  circulation  of  a 
dog,  albumoses  (and  peptones  to  a  less  extent) 
markedly  reduce  the  blood-pressure,  and  produce 
coma  and  death,  while  the  blood  remains  uncoagu- 
lated  for  a  long  time  after  death.  These  effects  are 
not  necessarily  associated  with,  or  threatened  by,  the 
presence  of  albumosuria  in  man  ;  possibly  because 
the  amount  of  albumose  present  in  the  blood  at  one 
time  is  never  sufficient  to  produce  them.  When 
such  appearances  as  coma  and  uncoagulated  blood 
after  death  are  observed  in  the  diseases  already  enu- 
merated, they  are  ascribed  either  to  the  result  of  the 
grave  lesion  on  the  body  generally,  or  the  brain  in 
particular,  or  to  the  retained  chemical  products  of 
tissue-disintegration.  Albumoses  and  peptones 
form  one  group  of  these  toxic  products,  aiding 
the  production  of  coma  and  of  post-mortem  fluidity 
of  the  blood. 

Another  physiological  effect  of  albumoses  is  that 
of  producing  fever  when  injected  into  the  circula- 
tory system.  The  fever  is  to  some  extent  propor- 
tional to  the  dose,  and  is  produced  even  when  tlie 
dose  is  insufficient  to  cause  coma  and  fall  of  blood- 
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pressure,  and  in  animals  (such  as  rabbits)  whose 
circulation  and  cerebrum  are  not  affected  by  the 
poison.  The  fever  of  infective  disease  is  partly 
due  to  the  absorption  of  these  albumoses. 

According  to  our  present  knowledge,  it  may  be 
said  that  the  chief  clinical  significance  of  a  large 
amount  of  peptone  or  albumose  in  the  urine  is  an 
extensive  cell-  (and proteid-)  disintegration  in  the  body 
or  some  infective  process.         Sidney  Martin. 

ALCOHOL.— Synon.  :  Ethyl-Alcohol  ;  Vinic 
Alcohol  ;  Spirit  of  Wine.  (C,H,0.) 

Alcohol  is  the  product  of  a  process  of  fermentation 
induced  by  the  action  of  a  microscopic  fungus, 
yeast,  upon  certain  kinds  of  sugar,  especially  grape- 
sugar,  but  also  upon  milk-sugar  and  that  derived 
from  the  different  varieties  of  starch.  In  this 
process  a  peculiar  metamorphosis  takes  place,  by 
which  alcohol  and  carbon  dioxide  are  produced  in 
considerable  amount,  together  with  very  minute 
quantities  of  succinic  acid,  glycerine,  and  other 
bodies. 

The  discovery  that  the  ferment  by  which  the  sugar 
is  decomposed  into  alcohol  and  carbon  dioxide  is 
formed  by  a  living  cell  was  made  simultaneously 
in  1836  by  Th.  Schwann  in  Germany,  and  by 
Cagniard-Latour  in  France. 

x^lcohol  may  also  be  produced  synthetically  from 
its  elements — carbon,  hydrogen,  and  oxygen. 

As  alcohol  is  very  volatile,  boiling  at  172°  F. 
(7S"  C),  it  may  be  separated  by  distillation  from 
the  water  with  which  it  is  at  first  combined.  Other 
means  must  be  resorted  to,  however,  in  order  to 
separate  the  ultimate  parts  of  this  water,  as  a  strong 
attraction  exists  between  the  two  liquids. 

Alcohol,  diluted  with  about  95  per  cent,  of  water, 
and  subjected  to  the  action  of  another  microscopic 
fungus,  is  oxidised  into  aldehyde  and  further  into 
acetic  acid. 

Physiological  Effects. — Applied  to  the  skin, 
alcohol  produces  a  sensation  of  coolness,  due  to  its 
rapid  evaporation,  but,  if  the  application  be  con- 
tinued sufficiently  long,  irritation  is  excited.  The 
latter  efiect  ensues  immediately  if  alcohol  is  brought 
into  contact  with  a  mucous  membrane.  Its  strong 
attraction  for  water  seems  to  be  the  chief  cause  of 
this  action. 

Alcohol  is  a  powerful  antiseptic,  probably  from 
the  fact  that  it  is  capable,  even  when  diluted,  of 
preventing  the  development  of  septic  germs,  such  as 
vibrios  and  bacteria,  as  well  as  of  paralysing  the 
activity  of  those  already  formed. 

There  is  scarcely  any  other  therapeutic  agent 
the  internal  action  of  which  varies  so  much  accord- 
ing to  the  dose  given.  In  small  ijiiautity,  and 
slightly  diluted  with  water,  alcohol  promotes  the 
functional  activity  of  the  stomach,  the  heart,  and 
the  brain,  while  a  like  quantity,  largely  diluted, 
exerts  but  a  limited  influence  upon  these  organs  :  if, 
however,  the  dose  of  alcohol  be  often  repeated,  it  is 
readily  assimilated,  and,  becoming  diffiised  through- 
out the  system,  undergoes  combustion  within  the 
tissues  of  the  body,  imparts  warmth  to  them,  and 
yields  vital  force  for  the  performance  of  their  various 
functions.  Simultaneously  with  this  consumption 
of  alcohol  the  body  of  the  consumer  is  often  ob- 
served to  gain  in  fat,  a  circumstance  due  to  simple 
accumulation,  the  fat  furnished  by  the  food  remain- 
ing unburned  in  the  tissues,  because  the  more  com- 
bustible alcohol  furnishes  the  warmth  required, 
leaving  no  necessity  for  the  fat  to  be  used  for  that 


purpose.  A  quantity  of  100  cubic  centimetres  of 
alcohol diem  (about  three  and  a  half  fluid  ounces) 
— equivalent  to  about  one  litre  of  Rhine  wine 
of  medium  strength — is  sufficient  to  supply  between 
one  third  and  one  quarter  of  the  whole  amount 
of  warmth  requisite  for  the  human  body  during  the 
twenty-four  hours.  The  warmth  so  supplied 
cannot  be  measured  b)'  a  thermometer,  however, 
any  more  than  can  that  furnished  by  the  internal 
combustion  of  other  hydrocarbons,  such  as  the  oils 
and  sugars.  The  subjective  impression  of  increased 
warmtla  usually  experienced  after  taking  a  dose  of 
any  alcoholic  liquid  is  deceptive,  and  is  only  due  to 
an  irritation  of  the  nerves  of  the  stomach,  and  to 
the  increased  circulation  of  blood  through  the 
cutaneous  vessels,  particularly  those  of  the  head. 

The  increase  of  the  action  of  the  heart  after  taking 
alcohol  is  well  known,  and  has  often  been  expressed 
in  figures.  Former  experiments  had  also  established 
this  fact  with  regard  to  the  respiration.  The 
quantity  of  the  inhaled  and  exhaled  air  in  healthy 
men  was  increased  by  7  to  9  per  cent.  ;  in  one 
instance,  after  taking  champagne,  by  15  per  cent. 
The  more  recent  experiments  of  Binz  and  Wendel- 
stadt  have  furnished  the  following  results  : 

1.  Moderate  quantities  of  alcohol  produced  in 
healthy  persons  a  rise  of  60  to  100  per  cent,  in  the 
amount  of  air  respired  when  the  subjects  were  tired 
by  hard  bodily  work. 

2.  A  rise  of  a  lower  percentage  was  present  when 
the  persons  were  asleep  under  the  combined  influence 
of  work  and  of  alcohol.  This  proves  that  the  vital 
force  of  the  respiratory  nerves  and  muscles  may  be 
increased  by  the  alcohol  even  when  the  psychical 
centres  are  transiently  paralysed  by  it. 

3.  An  unfavourable  reaction,  such  as  the  occur- 
rence of  a  period  of  unusual  diminution  of  respiration 
following  the  period  of  increased  activity,  has  never 
been  observed. 

4.  The  stimulating  function  of  alcohol  on  the 
tired  respiration  showed  itself  best  when  alcohol 
was  given  in  the  form  of  a  thoroughly  natural  fine- 
flavoured  wine. 

Doses  somewhat  larger,  but  still  sufficiently 
moderate  not  to  cause  intoxication,  act,  for  the  most 
part,  in  the  same  way  ;  but,  as  an  additional  effect, 
they  produce  a  distinct  decrease  in  the  temperature 
of  the  body,  lasting  half  an  hour  or  more.  As  far 
as  the  matter  has  hitherto  been  explained,  this  latter 
effect  depends  upon  a  directly  depressing  influence 
exerted  by  alcohol  upon  the  working  cells  of  the 
body,  and  upon  a  temporary  paralysis  of  the  vaso- 
motor nerves.  The  latter  is  followed  by  dilatation 
of  the  superficial  vessels,  particularly  those  of  the 
head,  in  consequence  of  which  a  larger  surface  of 
blood  is  exposed,  and  the  loss  of  heat  by  radiation 
into  the  air  is  increased,  the  temperature  of  the  cir- 
culating fluid  being  thus  lowered  ;  while,  the  com- 
bustion carried  on  by  the  cells  being  retarded,  the 
generation  of  heat  from  this  source  is  diminished. 
The  quantity  of  carbon  dioxide  eliminated  is  thus 
diminished,  as  is  also  the  amount  of  urea  excreted. 
After  the  organism  has  become  inured  to  the  action 
of  alcohol,  these  effects  upon  the  temperature  of  the 
body  are  less  distinctly  marked,  and  may  be  entirely 
absent. 

The  agreeable  excitement  at  first  caused  by  such 
doses  of  alcohol  is  succeeded  by  a  reaction,  charac- 
terised by  lassitude  and  drowsiness,  the  latter  con- 
dition usually  lasting  longer  than  the  previous  one 
of  exhilaration. 
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The  symptoms  of  intoxication  produced  by  large 
doses  of  alcohol  are  sufficiently  well  known.  When 
tlie  abnormal  condition  of  excitement  in  the  brain  in- 
duced by  this  stimulant  has  been  kept  up,  almost  with- 
out intermission,  for  a  length  of  lime,  or  when  it  is 
suddenly  withdrawn  after  the  organ  has  been  long 
subjected  to  it,  the  disturbance  brought  about  is  so 
great  and  jicrsistent  as  to  result  in  a  complete  over- 
throw of  the  reasoning  faculties,  and  the  condition 
known  as  delirium  tremens  ensues.  At  the  same 
time  that  this  pernicious  influence  is  being  exerted 
upon  the  cells  of  the  brain,  fatty  accumulation  may 
take  place  in  other  organs,  particularly  in  the  liver, 
heart,  and  connective  tissues ;  the  blood-vessels 
become  diseased,  and,  in  many  instances,  cirrhosis  of 
the  liver,  kidneys,  and  meninges  makes  its  appear- 
ance, as  part  of  the  general  disorder  of  nutrition. 
The  shrinking  of  connective  tissue,  characteristic  of 
this  last-mentioned  complication,  seems  to  depend 
u|ion  the  direct  irritation  caused  by  the  presence  of 
unoxidised  alcohol. 

Under  ordinary  circumstances,  and  after  the  con- 
sumption of  moderate  quantities  of  alcohol,  only 
slight  traces  of  it  are  to  be  detected  in  the  urine, 
in  the  breath,  and  in  the  perspiration  ;  none  is 
present  in  the  milk.  A  long  series  of  experiments 
made  by  the  writer's  assistants,  Dr.  Bodlaender  and 
Dr.  Klingemann,  on  healthy  men  and  animals  proved 
that  altogether,  at  the  most,  5  per  cent,  reappears. 
The  fxces  do  not  contain  any  alcohol  at  all.  These 
experiments  have  been  repeated  by  Dr.  Strassmann 
(Berlin),  and  confirmed  in  every  essential  point.  As 
regards  the  breath,  pure  alcohol  imparts  no  odour  to 
the  exhalations  of  the  body  ;  the  ethers  and  fusel 
oil,  on  the  other  hand,  do  so  by  reason  of  their 
being  less  leadily  combustible.  It  is  very  probable 
that  alcohol  is  completely  oxidised  into  carbon 
dioxide  and  water  during  the  process  of  assimila- 
tion ;  at  least,  no  other  secondary  products  result- 
ing from  its  disintegration  have  as  yet  been  de- 
tected. 

Therapeutical  Applications. — There  can 
be  no  doubt  that  a  healthy  organism,  supplied  with 
sufficient  food,  is  capable  of  performing  all  its 
regular  functions  without  requiring  any  specially 
combustible  material  for  the  generation  of  heat  and 
the  development  of  vital  force.  But  the  case 
assumes  a  different  aspect  in  sickness  :  here,  while 
the  metamorphosis  of  tissue  goes  on  with  its  usual 
activity,  or  with  increased  energ)',  as  happens  in 
many  diseases,  the  stomach,  refusing  to  accept  or 
to  digest  ordinary  food,  fails  to  supply  material  to 
compensate  for  this  waste.  Under  such  conditions, 
a  material  which  can  be  most  readily  assimilated  by 
llie  system,  and  which,  by  its  superior  combus- 
tibility, spares  the  sacrifice  of  animal  tissue,  is 
especially  called  for  ;  and  such  a  material  is  found 
in  alcohol.  Small  but  often  rcpeaicd  doses  of 
alcohol,  largely  diluted  with  water,  are  generally 
well  tolerated  by  the  weakest  stomach  ;  and,  thus 
given,  the  absorption  and  oxidation  of  the  spirit 
goes  on  without  dilliculty  or  etlorl  on  the  part  of 
the  patient's  system.  The  less  patients  have  been 
previously  accustomed  to  the  use  of  alcohol,  the 
more  marked  are  the  good  effects  derived  from  the 
drug  in  the  event  of  illness. 

According  to  the  experiments  of  Dr.  Frankland 
and  others,  the  burning  of  I  'O  gramme  of  alcohol 
yields  sufficient  heat  to  rai^e  the  temperature  of 
seven  litres  of  water  i"  C.  ;  and  the  burning  of 
I  '9  gramme  of  oil  suffices  for  nine  litres.  Now, 


in  taking  three  tablespooufuls  of  oil  daily,  we  yield 
about  the  same  amount  of  warmth  to  the  body 
as  is  given  by  four  tablespoonfuls  of  absolute 
alcohol — the  quantity  contained  in  a  bottle  of  light 
claret  or  hock.  The  oil,  however  is  digested  and 
oxidised  by  the  organs  of  the  body  with  difficulty, 
while,  for  the  assimilation  of  the  alcohol,  scarcely 
any  exertion  of  the  working  cells  is  required. 
Thus,  it  follows  that  heat-producing  material, 
sufficient  to  supply  nearly  one-third  of  the  whole 
amount  of  warmth  required  by  the  body  within 
twenty-four  hours,  is  offered  in  a  quantity  of  lOO 
grammes  (about  three  and  a  half  fluid  ounces)  of 
alcohol.  In  this  sense  alcohol  is  a  food ;  for  we 
must  regard  as  food  not  only  the  building  material, 
but  all  substances  which,  by  their  combustion  in  its 
tissues,  affijrd  warmth  to  the  animal  organism,  and, 
by  so  doing,  contribute  towards  the  production  of 
vital  force,  and  keep  up  the  powers  of  endurance. 
Alcohol,  therefore,  diluted  witli  at  least  90  per 
cent,  of  water  (in  any  convenient  form  of  beverage), 
may  be  given  with  advantage,  in  small  but  oft- 
rcpeated  doses,  in  most  of  the  acute  and  chronic 
diseases  where  the  digestive  organs,  from  any 
cause,  refuse  to  tolerate  a  more  substantial  form 
of  nourishment,  at  least  in  quantities  that  would 
answer  the  necessities  of  the  case.  In  such  cases  it 
is  certainly  not  sufficient  to  call  alcohol  merely  a 
stimulajtt.  If  alcohol  ser\'ed  here  only  in  the 
quality  of  a  stimulant,  its  effect  would  soon  pass 
away,  leaving  the  patient  more  exhausted  than 
ever ;  for  the  human  organism  is  so  constituted 
that  it  cannot  be  driven  to  perform  its  functions  by 
the  application  of  measures  that  simply  stimulate, 
without  supplying  some  new  force  to  take  the  place 
of  that  put  forth  by  the  organs  of  the  body  under 
the  impulse  of  excitement.  To  take  a  familiar 
illustration,  alcohol  thus  given  stimulates  no  more 
than  does  the  readily  combustible  coal  which  we 
put  in  small  quantities  upon  a  languid  fire,  to  pre- 
vent its  going  entirely  out. 

Experiments  in  the  writer's  laboratory  (Geppert) 
have  contributed  the  following  facts  to  this  part 
of  the  question.  20  to  75  cubic  centimetres  of 
absolute  alcohol,  taken  in  water  or  in  the  form  of 
port,  brandy,  or  sparkling  hock  by  healthy  adults, 
who  were  accustomed  to  take  no  alcohol  or  only  a 
moderate  quantity,  hardly  altered  the  quantity  of 
the  consumed  oxj  gen,  and  likewise  left  unaltered  or 
ver}'  slightly  decreased  the  excretion  of  the  carbonic 
acid. 

The  principal  point  in  this  result  is  the  unchanged 
standard  of  the  consumption  of  oxygen.  We  know 
that  the  consumed  alcohol  is  burnt  in  the  organism, 
a  minute  quantity  excepted.  The  alcohol  was  thus 
unable  to  increase  oxidation,  as  its  adversaries  have 
still  continued  to  assert  ;  it  had  not  contributed  to 
a  more  rapid  wasting  of  the  organism  ;  nor  had  it 
made  the  regular  equal  march  of  this  wasting 
irregular  and  slow.  On  the  contrary,  it  had  substi- 
tuted itself  simply  as  fuel  in  order  to  sustain  the 
normal  temperature  of  life,  the  existence  of  which 
is  necessary  to  keep  the  whole  machine  in  motion. 
Alcohol  acts  here,  generally  speaking,  as  if  we  had 
given  the  person  experimented  upon  oil  or  sugar. 
A  part  of  the  disposable  oxygen  which  would  serve 
for  oxidising  other  substances  serves  for  the  com- 
bustion of  the  alcohol,  and  keeps  them  intact  for  the 
organism. 

Medium  doses  of  alcohol  act  i)owerfully  upon  the 
brain  and  heart   and  are  therefore  serviceable  as 
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real  stimulants  in  cases  where  it  is  desirable  to 
excite  the  cerebral  and  circulatory  systems  to  greater 
activity.  We  must  not  forget,  however,  that  while 
exciting  this  increased  activity,  such  doses  do  not 
elevate  the  temperature  of  the  body ;  on  the 
contrary,  where  the  effect  can  be  measured,  it  is 
found  that  they  depress  it  a  little.  By  continuing  to 
exhibit  such  doses,  we  can  sometimes  (in  erysipelas, 
puerperal  peritonitis,  and  similar  diseases)  lower 
febrile  heat  by  alcohol  where  even  quinine  proves 
ineffectual.  The  consequences  of  this  decline  of 
fever-heat  are  an  immediate  restoration  to  con- 
sciousness, if  delirium  or  stupor  has  been  present  ; 
and,  in  any  case,  a  general  improvement  in  the  feel- 
ings of  the  patient.  Todd  and  his  school,  before  the 
application  of  the  thermometer,  called  this  tlie  effect 
0/ stimulus,  while  in  reality  the  improvement  is,  to 
a  great  extent,  due  to  the  diminution  of  febrile 
disturbance.  As  fever-patients  can  tolerate  large 
quantities  of  alcohol  without  showing  any  sign  of 
intoxication,  it  is  allowable,  and  sometimes  even 
necessary,  to  increase  the  scale  of  doses  beyond  the 
limits  ordinarily  prescribed. 

Alcohol  has  been  given  during  the  night  to 
hectic  phthisical  patients  as  a  preventive  against 
copious  and  exhausting  attacks  of  sweating,  and 
with  a  gratifying  amount  of  success.  Such  patients 
certainly  tolerate  the  remedy  much  better  than  has 
hitherto  been  generally  supposed.  It  need  hardly 
be  said  that,  in  cases  of  cardiac  excitement,  not 
resulting  from  fever,  alcohol  is  to  be  used  with 
great  caution. 

Mode  of  Administration. — One  of  the  most 
important,  but  at  the  same  time  most  difficult,  points 
for  decision  is  the  exact  nature  and  quality  of  the 
alcoholic  drink  to  be  prescribed  or  allowed  to  a 
patient  who  may  require  alcohol  in  some  form.  For 
general  use,  a  pure  claret,  hock,  or  Moselle  wine  is 
the  form  of  alcohol  most  to  be  recommended.  Cog- 
nac, cliampagne,  old  gin  or  whisky,  and  the  heavier 
Southern  wines,  -may  also  be  used  according  to 
circumstances.  But  whatever  drink  may  be  selected, 
it  must  at  least  be  free  from  fusel  oil  to  such  an 
extent  that  a  healthy  man,  even  after  imbibing  a 
considerable  quantity,  will  not  feel  any  other  effects 
than  those  of  a  pure  stimulus  ;  that  is  to  say,  an 
agreeable  exhilaration  of  spirits,  neither  accom- 
panied by  a  sense  of  weight  in  the  head,  nor 
followed  by  that  persistent  overfilling  of  the 
cerebral  vessels  and  dulness  of  ideas  characteristic 
of  the  physiological  effects  of  fusel  oil. 

The  fusel  oils  (so  called  from  their  oily  qualities) 
consist  chiefly  of  propyl,  butyl,  and  amyl  alcohols, 
of  which  the  last-named  forms  the  largest  proportion. 
In  order  to  examine  any  specimen  of  alcohol  willi 
reference  to  its  purity  from  these  objectionable 
constituents,  it  is  only  necessary  to  rub  a  few  drops 
between  the  palms  of  the  hands  for  half  a  minute, 
by  which  rapid  evaporation  is  caused,  and  then  to 
smell  the  moist  spot  left  on  either  palm.  If  the 
alcohol  be  pure,  no  odour  whatever  should  remain, 
as  ethyl  alcohol  evaporates  very  quickly  ;  amyl 
alcohol,  on  the  contrary,  is  much  less  volatile,  and, 
if  present  in  the  liquid,  will  not  have  evaporated, 
so  that  its  peculiar  and  unmistakable  odour  will 
remain  to  attest  its  presence  as  an  impurity  in  the 
specimen  examined. 

This  test  is  not  applicable  to  the  more  compli- 
cated liqueurs  and  wines,  as  these  all  contain 
certam  odoriferous  organic  principles  of  their  own, 
which  might  disguise  the  smell  of  the  fusel  oil.  The 


inoffensive  quality  of  any  given  preparation,  as  a 
wine  or  spirit,  can  only  be  relied  upon  when  one 
knows  by  experience  that  it  is  pure  ;  and  then  it 
should  always  be  obtained,  if  possible,  from  the 
same  source,  so  as  to  ensure  uniform  purity. 

To  facilitate  the  process  of  estimating  the  quantity 
of  any  particular  beverage  necessary  to  be  adminis- 
tered in  order  to  produce  a  given  effect,  a  table  is 
subjoined  showing  the  percentage  of  absolute  alcohol 
contained  in  average  specimens  of  the  different  kinds 
of  wine,  beer,  &c. ,  in  common  use. 

Absolute  Alcohol  contained  in — 

Kumiss  (a  fermented  liquor  made  from  milk  or  whey),  from 
I  to  3  vol.  per  cent.  Kefir  is  the  same,  but  derived  from 
the  milk  or  whey  of  the  cow.  while  kumiss  comes  from  the 
milk  or  whey  of  the  mare.  Both  contain  much  carbonic 
acid,  which  renders  them  easily  digestible, 

German  Beer  :  from  3  to  5  voh  per  cent. 

Enghsh  Beer  :  from  4  to  7  voL  per  cent. 

Hock  or  claret  :  from  8  to  11  vol.  per  cent. 

Champagne  ;  from  10  to  13  vol.  per  cent. 

Southern  wines  (port,  sherry,  madeira,  &c.)  :  from  14  to  17  vol. 
per  cent. 

Brandy  and  strong  liqueurs  :  from  30  to  50  vol.  per  cent. 

For  antipyretic  purposes  one  will  need  to  give  an 
adult  daily  not  less  than  the  equivalent  of  fifty  cubic 
centimetres  (about  two  fluid  ounces)  of  absolute 
alcohol,  in  divided  doses  within  an  hour  or  two. 
Taking  this  as  a  starting-point,  the  dose  suitable  for 
each  individual  case  can  be  estimated  accordingly. 

The  great  quantity  of  carbon  dioxide  contained  in 
certain  '  sparkling  '  wines  acts  upon  the  temperature 
of  a  fever  patient  much  in  the  same  favourable 
manner  as  the  alcohol  itself ;  and  when  alcohol  is  to 
be  taken  as  a  food,  it  would  seem  that  the  impreg- 
nation with  carbon  dioxide  facilitates  its  absorption. 

All  that  has  been  stated  thus  far  with  regard  to 
the  use  of  alcohol  in  sickness  applies  to  children  as 
well  as  to  adults.  Of  course  no  reasonable  person 
would  accustom  healthy  children  to  the  use  of 
alcoholic  beverages  ;  but,  in  cases  of  disease,  really 
good  and  pure  wine  or  brandy  can  be  advantageously 
employed,  even  for  infants,  either  as  a  an 
antipyretic,  or  an  article  of  food,  according  to  cir- 
cumstances. 

In  conclusion  the  conviction  must  be  expressed 
that  a  healthy  and  well-nourished  individual  has  not 
the  slightest  necessity  for  alcohol  at  any  time  or  in 
any  form,  and  that  the  practice  of  drinking  strong 
alcoholic  liquors  cannot  be  too  strongly  condemned. 

Physicians  prescribing  alcohol  should  take  every 
care  as  to  the  conditions  under  which  it  is 
administered,  lest  the  patient,  while  recovering 
from  one  disease,  should  contract  another,  scarcely 
less  disastrous — a  continuous  craving  for  stimulants. 
The  good  effects  of  alcohol  are  most  prominent  in 
patients  who  have  not  been  accustomed  to  it  while 
in  health.    See  Alcoholism. 

¥01:  external  use  as  an  antiseptic  and  disinfectant, 
alcohol  has  been  superseded  by  various  more- 
modern  agents,  of  which  carbolic  acid,  iodoform, 
and  perchloride  of  mercurj'  may  be  mentioned  as 
the  most  important.  Recently,  however,  its  ex- 
ternal use  has  been  revived  to  a  large  extent,  for 
cleaning  instruments  and  fingers  before  performing 
surgical  operations  and  for  the  application  of  lasting 
bandages  [Daue.i-verband)  in  cases  of  acute  infectious 
skin-diseases,  such  as  erysipelas  and  phlegmon. 
The  results  are  highly  praised.  At  all  events, 
alcohol  is  the  least  obnoxious  of  all  chemical 
disinfectants.  C.  BiNZ  (Bonn). 

ALCOHOLIC  INSAN \TH .—See  Alcoholism. 
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ALCOHOLISM.  —  Definition.  —  General 
Faci  s  and  riuNciPi-Es.— Alcoholism isaterm now 
generally  used  to  denote  all  the  morbid  effects  of 
the  excessive  use  of  alcohol,  not  only  on  the  brain 
and  nervous  centres,  but  also  on  the  other  bodily 
organs  and  functions  and  on  the  mental  faculties. 
In  this  article  the  nervous  and  mental  effects  will  be 
chiefly  referred  to,  as  the  pathological  changes  in 
the  other  organs  will  be  found  described  among  the 
diseases  to  which  each  organ  is  subject. 

The  physician  cannot  rightly  approach  the  subject 
of  alcoholism  except  by  keeping  in  mind  that  the 
strongest  affinities  and  the  first  effects  of  alcohol 
are  always  manifested  in  relation  to  the  nervous 
system ;  that  the  most  marked  of  these  effects 
are  observed  on  the  brain-cortex  in  its  highest 
functions  and  most  delicate  co-ordinations ;  that 
its  injurious  results  on  the  peripheral  organs — 
looking  on  the  brain-cortex  as  the  centre  of  the 
organism — are  largely  due  to  its  stimulating  and 
irritating  effects  on  the  cortical  centres,  where  the 
various  organs  and  functions  are  represented  and 
from  which  impulses  are  transmitted  peripherally. 
Almost  equally  important  is  the  fact  that  every 
function  of  brain  and  nerve  becomes  affected  in 
every  case  of  alcoholism,  though  in  different  cases 
mental,  motor,  sensory,  vaso-motor,  trophic,  and 
sympathetic  neuroses  may  differ  enormously,  the 
disturbances  in  one  function  being  so  great,  and  in 
the  others  so  slight,  as  to  make  it  appear  as  if  one 
function  only  were  affected.  The  explanation  of  the 
fact  that  in  different  individuals  alcoholism  varies 
so  greatly  in  its  effects  seems  to  be  found  in  (l)  the 
hereditary  and  innate  nervous  constitution  and  quali- 
ties of  the  person  affected  ;  (2)  the  general  habits 
and  occupations  of  the  patients,  their  ages,  social 
surroundings,  and  general  environment ;  and  (3)  the 
kind  of  drink  taken  and  the  way  it  is  imbibed — e.g. 
whether  taken  with  food  or  not,  whether  taken  in 
bouts  or  by  steady  soaking.  The  nervous,  unstable 
youth,  whose  mother  was  insane,  may  have  a  sharp 
attack  of  mania  ;  the  professional  head-worker  may 
have  an  ordinary  attack  of  delirium  tremens.;  the 
town  artisan  may  have  convulsions,  and  the  farmer 
and  outdoor  sportsman  may  show  no  appreciable 
effects  whatever,  although  each  of  the  four  has 
drunk  the  same  amount  of  alcoholic  liquor.  Steady 
over-drinking  may  in  one  man  cause  tremors  of  the 
limbs,  in  another  peripheral  neuritis,  in  another 
sensory  disturbances,  in  another  spinal  paralysis, 
in  another  hallucinations,  in  another  delusions  and 
insane  impulses;  or  some  of  these  symptoms  may 
exist,  and  commonly  indeed  do  e.xist,  in  combina- 
tion. In  one  man  there  may  be  elevated  tempera- 
ture, in  another  profuse  perspiration,  in  another 
weakened  action  of  the  heart  and  lowered  vascular 
tone,  in  another  arterial  and  capillary  degeneration, 
in  another  hepatic  disturbance,  in  another  renal 
disease,  and  in  another  an  abnormal  deposit  of  fat — 
all  as  the  results  of  alcoholic  excess. 

A  partial  '  tolerance  '  of  alcohol  may  be  esta- 
blished in  certain  individuals,  and  there  are  strong 
grounds  for  believing  in  Archdall  Reid's  theory 
that  an  alcoholic  '  immunity '  is  established  in  a 
race  or  community  through  many  successive  gene- 
rations having  drunk  hard,  the  weakest  and  the 
most  susceptible  to  the  influence  of  the  drug  being 
gradually  eliminated  and  the  fittest  only  surviving. 
There  are  unquestionably  racial  differences  of  a 
marked  kind  in  regard  to  the  effects  of  alcohol. 
Most  savage  and  primitive  peoples,  however  strong 


and  well-developed  physically,  succumb  to  its 
morbid  influences  very  soon  and  very  completely, 
many  of  them  suffering  speedy  extinction  whenever 
they  take  to  it.  Vet,  on  the  other  hand,  some  of 
the  advancing  and  dominating  modern  races — 
notably  the  Scandinavians,  English,  and  Germans — 
have  been  great  consumers  of  alcohol,  excess  being 
frequent  in  them  all.  Whether  or  not  it  is  owing  to 
the  fact  that  alcohol  is  more  consumed  by  urban 
than  by  rural  populations,  it  is  at  all  events  certain 
that  alcoholism  is  proportionally  far  more  common 
in  our  modern  cities  than  in  the  rural  districts. 

Another  most  important  general  principle  to  be 
kept  in  mind  is  that  alcohol  brings  out,  complicates, 
and  aggravates  the  effects  of  every  other  disease. 
Every  physician  in  extensive  practice  knows  this 
well,  and  always  takes  it  into  account  in  his  pro- 
gnosis and  treatment.  No  fact  is  better  recognised 
by  the  medical  student  of  vital  statistics  than  that  a 
high  disease-rate  and  a  high  mortality-rate  invariably 
accompany  an  excess  in  the  use  of  alcohol  in  every 
form  in  any  population.  The  universal  human 
craving  for,  and  use  of,  some  nerve-stimulant  or 
sedative,  apart  from  food,  is  also  an  ultimate  phy- 
siological and  psychological  fact  that  has  to  be  boldly 
faced  by  the  philosophic  student  of  the  effects  of 
alcohol.  Haschisch,  tea,  tobacco,  coca,  opium,  and 
alcohol,  have  a  common  fascination  for  the  human 
brain.  The  same  brain  which  craves  for  alcohol  and 
tends  to  exceed  in  its  use  is  also  that  which  is  liable 
to  a  craving  for  morphine,  chloral  hydrate,  cocaine, 
and  all  such  stimulant-sedatives.  The  effects  on 
the  nervous  system  of  excess  in  the  use  of  all  these 
have  certain  common  characters  with  those  pro- 
duced by  alcoholism.  Certain  of  the  toxins  of  the 
infective  diseases  such  as  S)'philis  and  diphtheria, 
and  some  of  the  mineral  poisons,  such  as  mercury, 
lead,  and  arsenic,  have  also  some  eft'ects  resembling 
those  of  alcohol,  both  on  the  peripheral  nerves  and 
on  the  nerve-centres. 

Another  general  principle  to  be  kept  in  mind  is 
that  commonly  alcohol  attacks  the  weakest  point  of 
the  organism,  and  attacks  it  at  its  weakest  time — 
whether  the  weakness  be  due  to  heredity,  critical 
periods,  over-exertion,  injury,  or  disease.  A  man 
may  have  stood  a  moderate  amount  of  alcohol  well 
and  had  no  uncontrollable  craving  for  it  till  he  had 
a  severe  attack  of  influenza  ;  yet  after  that  he  may 
become  a  drunkard  and  rapidly  develop  alcoholism. 
The  same  thing  may  happen  to  another  man  after 
his  energies  and  tissues  have  been  exhausted  or  stimu- 
lated by  stress  of  business,  or  have  begun  to  weaken 
through  senile  changes.  In  the  case  of  women  it  is 
common  enough  to  have  morbid  alcoholic  cravings 
with  consequent  alcoholism  developed  at  menstrua- 
tion, during  pregnancy  or  nursing,  or  at  the  climac- 
teric period.  The  same  thing  may  occur  after 
injury  to  the  head  through  railway  accidents  and 
other  traumatism.  It  is  a  consideration  well  worth 
more  careful  study  than  it  has  yet  received,  whether 
some  of  the  symptoms  of  alcoholism  may  result 
not  only  from  the  direct  toxic  eftects  of  the  stmiulant 
on  the  nerve-elements  and  other  tissues,  but  also 
through  secondary  toxins  produced  or  let  loose  by 
the  interference  with  normal  metabolism  which  the 
drug  doubtless  causes.  The  writer  thinks  it  certain 
that  the  syphilitic  poison  may  be  dormant  till  an 
excess  of  alcohol  wakes  it  into  destructive  activity. 
Some  of  the  alcoholic  scleroses  and  cirrhotic  condi- 
tions, both  in  the  nervous  centres  and  in  other 
organs,  may  perhaps  be  accounted  for  in  this  way. 
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All  these  considerations  enable  us  to  understand  in 
some  degree  the  enormous  range  and  variety  of  the 
pathological  phenomena  met  with  in  alcoholism, 
and  to  realise  its  contributory  elfects  in  producing  a 
part  of  the  human  degeneracy  which  we  see  in  our 
modern  large  cities  and  manufacturing  districts. 
P'ORMs  OF  Alcoholism  : — 

1.  Mania  a  Potic  or  Delirium  Ebriosttm  is  that 
transitory  insanity  or  delirium  which  is  seen  in  the 
case  of  persons -  usually  young — with  unstable 
brains  from  a  bad  heredity.  To  produce  this  in 
such  persons  very  little  drink  is  needed.  A  few 
glasses  of  spirits  may  in  such  cases  set  up  a  wild 
unmanageable  fury  and  leave  as  little  sane  con- 
sciousness as  we  see  in  epileptic  acute  mania,  which 
in  some  ways  it  resembles.  Sleeplessness,  mental 
and  muscular  excitement,  violence,  sometimes 
homicidal  and  suicidal  tendencies,  often  a  slightly 
raised  temperature  and  a  wild  distracted  facial  ex- 
pression arc  the  chief  symptoms.  The  onset  is  very 
sudden.  The  liquor  admittedly  acts  on  such  a  brain 
as  a  violent  toxin  to  the  cortex,  disturbing  the  out- 
put of  energy,  destroying  for  the  time  inhibition, 
and  causing  mental  explosiveness.  The  drunken- 
ness often  runs  into  the  mania,  and  the  one  therefore 
is  sometimes  confused  with  the  other.  There  are 
none  of  the  hallucinations,  tremors,  high  fever,  or 
exhaustion  characteristic  of  the  true  delirium 
tremens.  The  excitement  only  lasts  for  a  few  hours 
or  a  day  or  two  at  the  most,  and  then  passes  off 
completely,  leaving  a  little  mental  confusion.  The 
proper  treatment  is  a  large  dose  of  chloral  hydrate 
and  bromide  of  potassium,  or  of  sulphonal,  with  as 
much  liquid  food  as  possible.  The  patient  must  be 
carefully  watched. 

2.  Delirium  Tremens  or  Acute  Alcoholism  is  the 
next  form  of  alcoholism  in  the  ascending  scale  of 
seriousness  and  duration.  From  the  psychiatric 
point  of  view  this  is  a  typical  '  excited  melancholia ' 
with  intense  depression,  hallucinations  of  sight, 
fleeting  delusions,  often  suicidal  impulses,  in- 
coherence of  speech,  failure  of  attention  and 
memory,  and  a  tendency  to  mistake  the  identities  of 
persons  about  the  patient.  In  addition,  there  are 
motor  restlessness,  muscular  inco-ordination  and 
tremulousness,  constant  purposeless  movements, 
complete  loss  of  the  appetite  for  food,  often  sick- 
ness, foul  loaded  tremulous  tongue,  a  rapid  loss  of 
body  weight,  a  haggard  expression  of  face,  a  very 
weak  pulse,  and  a  temperature  of  from  99°  F.  to 
104°  F.  The  patients  are  often  suicidal  or  homicidal. 
The  writer  believes  that  a  vast  number  of  the  sen- 
sational suicides  reported  in  the  newspapers,  which 
are  preceded  by  the  murder  of  wife  and  children, 
take  place  when  men  are  passing  into  acute 
alcoholism.  If  there  is  a  taint  of  insanity  in  the 
blood  the  mental  symptoms  are  apt  to  be  more 
accentuated,  and  persons  of  a  specially  neurotic 
constitution  are  more  liable  to  the  disease  than 
persons  of  more  stable  cerebral  constitution.  The 
whole  condition  is  one  of  great  weakness  and  real 
brain-exhaustion  ;  in  some  cases  there  is  even 
danger  to  life.  It  is  a  pronounced  cerebral  toxivmia. 
Sometimes  the  ordinary  motor  reflexes  are  ex- 
aggerated ;  at  others,  especially  if  many  previous 
attacks  have  occurred,  they  are  diminished.  The 
pxo'pQr  treatment  consists  in  careful  nursing  and  watch- 
ing night  and  day  by  a  sufficient  number  of  skilful 
trained  nurses  or  attendants  ;  and  in  frequent  feed- 
ing with  beef-tea,  milk  and  potash-water,  and  soups. 
Rest  in  bed  is  advisable  at  first,  but  very  soon  the 


patient  should  be  taken  into  the  fresh  air  and 
allowed  moderate  exercise.  Hypnotics  and  sedatives 
may  be  given  judiciously  and  with  liquid  foods. 
Paraldehyde  is  a  very  safe  drug,  but  needs  to  be 
given  in  large  doses  (two  to  five  drachms), 
and  each  dose  may  be  aided  by  half  a  drachm  of 
bromide  of  potassium.  Chloral  hydrate  with 
bromide  of  potassium  and  sulphonal  are  also  useful. 
If  the  patient  cannot  be  induced  to  swallow  these, 
paraldehyde  may  be  given  by  the  rectum,  or 
hyoscine  injected  hypodermically  grain,  or  at 
most  y'j  grain)  ;  morphine  is  not  to  be  recommended 
for  general  use,  but  it  is  valuable  in  a  few  special 
cases.  The  patients  usually  recover  in  from  three 
days  to  three  weeks.  Some  of  them  die  suddenly 
of  exhaustion,  especially  if  there  has  been  pre- 
existing renal,  cardiac,  or  cerebral  disease.  If  many 
attacks  have  preceded  the  one  under  treatment, 
hallucinations  of  hearing  are  apt  to  follow,  com- 
plicating the  visual  hallucinations  and  persisting 
long  after  they  have  disappeared.  .Such  patients 
may  '  hear  voices  '  for  months  after  an  attack,  and 
this  condition  may  develop  into  delusional  insanity. 
In  the  case  of  the  well-to-do,  trained  attendants 
are  needed  ;  in  that  of  the  poor,  a  hospital  or  an 
asylum  is  the  only  means  through  which  supervision, 
safety,  and  proper  treatment  can  be  obtained. 
Mechanical  restraint  of  the  patient  is  to  be  avoided 
if  possible. 

3.  Chronic  Alcoholism  is  a  term  covering  a  large 
extent  of  pathological  territory,  and  its  multiform 
symptoms  in  different  cases  are  not  easy  to  enu- 
merate and  describe  in  a  small  space.  Every  mental 
faculty  may  be  aftected,  so  that  the  patient  is 
technically  insane  ;  or  so  little  diminution  of  mental 
energy  or  such  limited  affection  of  mind  may  be 
present  that  the  patient  may  not  legally  be  of 
'  unsound  mind.'  Every  other  brain-function  as  well 
as  mind — voluntary  motion,  special  and  general 
sensation,  nutrition,  digestion,  excretion,  and  the 
metabolism  of  every  tissue  and  organ  may  all 
suffer.  The  cause  of  the  disease  is  always  a  steady 
persistent  drinking  for  months  and  years,  so  that 
the  toxtemia  is  general  and  the  tissue-changes  widely 
diffused.  Such  changes  are  apt  to  be  of  a  structural 
kind,  especially  after  repeated  attacks  and  steady 
drinking.  The  sufferer  from  Chronic  Alcoholism  is 
in  fact  always  an  '  habitual '  drunkard  and  not  one 
who  merely  indulges  in  bouts  and  sprees.  The  first 
symptoms  of  the  condition  are  always  mental  and 
moral.  The  patients  become  mentally  obtuse, 
inaccurate,  lazy,  changed  in  their  sense  of  duty  and 
in  their  affection  towards  relations  and  dependents. 
They  do  not  feel  '  up  to  the  mark,'  but  conceal 
this  fact  or  assign  every  cause  for  it  but  the  true 
one,  which  they  hide  and  vigorously  deny.  They 
are  irritable,  forgetful,  and  frequently  suspicious  to 
a  morbid  degree.  They  become  generally  untrust- 
worthy in  conduct,  in  business,  and  in  friendship. 
The  face  and  eye — those  '  mirrors  of  the  soul ' — 
undergo  a  deterioration  and  lowering  in  expression, 
the  one  being  red  and  sodden  and  the  other  bleary. 
The  sleep  is  bad  and  unrefreshing,  and  the  bottle  is 
perpetually  resorted  to  more  and  more  in  the  vain 
hope  of  securing  sound  sleep,  with  the  result  that 
all  the  symptoms  are  increased  next  morning.  The 
muscles  begin  to  show  a  tremor,  so  that  the  patient 
cannot  write  well,  cannot  hold  things  steadily  or  per- 
form satisfactorily  delicate  muscular  co-ordinations. 
The  speech  is  often  tremulous  and  suggestive  of  early 
General  Paralysis  of  the  Insane.     The  ordinary 
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motor  reflexes,  particularly  the  knee-jerks,  are  com- 
monly found  to  be  dulled  or  even  lost  ;  but  there 
are  exceptions  to  this  rule.  There  may  be  signs  of 
incipient  Spinal  Alcoholic  Paralysis,  to  be  fully 
developed  later  on.  The  tongue  is  commonl)' 
furred,  flabby,  and  tremulous  ;  there  is  no  appetite  ; 
and  there  may  be  sickness  from  chronic  gastric 
catarrh.  The  early  s\Tnptoms  of  peripheral 
neuritis,  especially  in  the  female  cases,  may  then 
be  appearing.  These  neuritic  symptoms  commonly 
consist  of  tenderness  of  the  limbs  on  pressure  or  in 
walking,  with  wasting  and  weakness  of  the  ex- 
tensor muscles  leading  to  foot-drop  and  wrist-drop. 
There  may  be  discomfort,  pains,  or  tingling  in  almost 
any  part  of  the  body,  through  the  toxic  influence  of 
the  spirit  on  the  .sensory  centres  or  afierent  nerves 
indifferent  cases.  The  muscles  are  at  first  flabby  to 
the  touch:  as  the  disease  becomes  fully  developed 
there  is  rapid  loss  of  flesh.  There  may  be  alcoholic 
convulsions  in  the  early  stage,  just  as  in  acute 
alcoholism.  Insomnia  is  a  marked  symptom  and 
tends  to  increase  still  further  the  nervous  exhaustion 
and  mental  disturbances.  The  patient's  mental  state 
gets  worse  and  resembles  that  of  an  insane  person. 
The  temper  becomes  so  bad  and  so  uncertain  that 
'  nobody  can  live  with  '  the  patient  :  or  he  gets 
really  dangerous  and  commits  assaults  on  members 
of  his  faiTiily  or  on  his  nurses.  Hallucinations  of 
hearing  come  on,  and  the  voices  or  sounds  or  noises 
believed  to  be  heard  are  always  disagreeable  or 
irritating.  The  writer  has  known  several  cases  of 
homicide,  and  many  of  suicide,  attempted  or  com- 
mitted at  this  stage ;  indeed  it  is  well  for  this 
danger  to  be  constantly  kept  in  mind  in  treatment. 
Suspicions  and  suspicious  delusions  about  those  near 
them,  especially  about  those  who  are  trying  to  stop 
the  supplies  of  liquor,  are  verj'  common.  The 
patients  say  they  are  being  poisoned  or  starved  or 
cheated  or  cruelly  treated.  They  think  men  are  in 
the  house  to  rob  and  murder  them,  and  they  some- 
times buy  and  keep  in  their  rooms  weapons  with 
which  to  defend  themselves  against  their  imaginar}' 
enemies  and  persecutors.  Some  of  the  cases  are 
impulsive  and  mentally  epileptiform  in  character. 
Such  patients  may  suddenly  and  without  warning 
break  windows  and  furniture,  upset  tables  covered 
with  dishes,  jump  into  water,  and  assault  without 
any  provocation  those  near  them.  The  power  of 
attention  and  concentration  of  mind  is  markedly 
paralysed.  The  affective  nature  is  commonly  much 
changed.  The  natural  and  previously  existing  love 
and  aflection  for  relatives  and  friends  changes  to 
indifference  or  to  actual  dislike.  The  memory, 
especially  for  recent  events,  becomes  very  bad. 
The  ethical  condition  of  the  patient  steadily  deterio- 
rates, so  that  there  are  seen  senseless  lying,  cruelty, 
degeneration  of  personal  hal)its,  and  loss  of  the 
social  instincts.  In  fact,  the  higher  intellectual, 
emotional,  and  moral  faculties  undergo  a  steady  de- 
gradation tending  towards  their  suspension.  Some 
authorities  divide  the  mental  change  into  two  periods, 
the  one  here  described  being  the  first,  and  the  second 
being  one  of  dementia,  in  which  the  memorj'  es- 
pecially almost  disappears.  The  motor  condition 
of  this  second  stage  is  that  of  paresis  or  paralysis  ; 
this  in  time  extends  even  to  the  sphincters.  The 
first  stage  is  typically  one  of  tremor,  hallucination, 
irritability,  and  moral  perversion,  the  second  that  of 
paresis  and  mental  extinction. 

Pathology. — The  pathological  changes  accom- 
panying the  first  stage  are  those  of  cortical  conges- 


tion, thickening  of  the  pia-arachnoid,  and  enormous 
proliferation  of  the  neuroglia-elemenls  of  the  cortex. 
The  coats  of  the  cerebral  arterioles  and  capillaries 
are  thickened  and  fatty,  and  atheromatous  changes 
occur  ;  heaped  masses  of  proliferated  nuclei  appear 
on  the  external  coat  which  almost  block  up  the 
lymphatic  perivascular  space.  The  neuroglia  fomis 
a  dense  '  felted  '  laj'er  extending  from  the  pia  mater 
through  one  fourth  of  the  thickness  of  the  cortex. 
In  many  cases  the  pia  mater  adheres  to  the  outer  layer 
of  the  cortex  in  places,  and  the  lining  membranes  of 
the  ventricles  become  granular.  The  cells  undergo 
all  kinds  and  degrees  of  pigmentar)'  and  granular 
degeneration.  The  second  stage  corresponds 
pathologically  to  the  general  atrophy  of  the  brain 
with  especial  wasting  of  the  convolutions,  and  the 
deposit  of  masses  of  amyloid  bodies  between  the  pia 
mater  and  cortex  as  well  as  throughout  the  brain 
substance.  The  brain-cells  have  meanwhile  largely 
undergone  the  process  of  atrophy.  Bevan  Lewis 
directs  special  attention  to  the  fact  that  the  motor- 
cells  of  the  fifth  layer  exhibit  fatly  change,  and  to- 
gether with  the  layer  of  spindle-cells  below  them 
undergo  extensive  degeneration  and  absorption. 
Fatty  embolisms  and  minute  aneurysmal  dilatations 
are  also  commonly  found  in  the  small  vessels  of  the 
white  substance  of  the  brain.  Thus  it  is  seen  that 
modern  methods  of  microscopical  examination  of 
the  brain  exhibit  sufficient  pathological  changes  in 
the  membranes,  neuroglia,  vascular  and  l)'mphatic 
structures,  and  cells  to  account  fully  for  the  mental 
and  motor  defects  of  the  Chronic  Alcoholic.  His 
brain  under  the  microscope  after  death  is  as  patho- 
logically distinctive  and  as  far  from  its  average 
norinal  state  as  is  the  man  himself  in  mind  and  body 
while  alive.    See  Insanity,  Pathology  of. 

Diagnosis. — The  chief  conditions  that  are 
liable  to  be  mistaken  for  Chronic  Alcoholism  are 
General  Paralysis  of  the  Insane  in  its  early  stages ; 
certain  syphilitic  vascular  and  gummatous  affec- 
tions of  the  brain-cortex  ;  certain  kinds  of  cerebral 
softening  and  apoplectic  states,  especially  those 
attacking  cortical  areas  ;  the  effects  of  sun-stroke 
in  certain  cases  ;  and  post-epileptic  states.  The 
clinical  resemblance  between  certain  early  General 
Paralytics  and  certain  Chronic  Alcoholics  is  so 
close  that  it  may  be  necessary  to  wait  for  a  time  before 
a  definite  diagnosis  is  made.  The  history  of  con- 
tinuous drinking  is  of  course  the  most  relevant  fact 
in  determining  the  disease  as  distinguished  from  the 
other  states  just  mentioned.  But  General  Paralytics 
and  people  with  sunstroke  and  brain-softening  often 
enough  drink  hard,  and  there  may  thus  be  produced 
a  confusing  combination  of  Alcoholic  and  other 
symptoms. 

Prognosis.— The  prospects  of  the  Chronic 
Alcoholic  are  on  the  whole  bad ;  but  a  certain 
number  of  cases  do  recover  and  are  able  to  resume 
their  business  and  places  in  society.  Recovery 
is  never  a  speedy  process.  A  certain  number 
are  half  cured,  and  live  for  long  periods,  leading 
a  sort  of  sub-life  with  damaged  minds  and  brains. 
]5ut  the  majority  go  on  from  bad  to  worse,  and  die 
in  a  few  years  from  the  advancing  destruction  of 
nerve-elements,  or  from  disease  of  the  heart,  liver, 
or  kidney. 

Treatment. — The  treatment  of  such  cases 
begins  by  an  insistence  on  a  total  abstinence  from 
alcoholic  drinks  as  the  most  essential  condition  of 
cure.  The  use  of  tonics,  nerve-stimulants  such  as 
the  mineral  acids  and  strychnine,  and  liberal  doses  ot 
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iodide  of  potassium  areat  first  indicated.  Sometimes 
the  continuous  galvanic  current  may  be  employed. 
Simple  diet  combined  with  a  regulated  physiological 
life  spent  largely  in  the  fresh  air,  with  work  and 
with  a  good  moral  atmosphere,  comprises  the  chief 
means  of  treatment.  Control  from  without  in  some 
shape  is  essential  in  most  cases.  ■  If  the  patient  is 
technically  insane  and  can  be  certified  and  sent  to 
an  asylum,  this  course  affords  in  most  cases  the  best 
chance  of  cure,  at  least  until  a  proper  law  for  the 
treatment  of  inebriates  is  passed  by  the  Legisla- 
ture. 

Alcoholic  Dementia  and  Degeneration. — There 
can  be  no  doubt  that  a  man  may  induce  some  of 
the  most  marked  and  far-reaching  pathological 
effects  of  alcoholic  excess  without  having  once  been 
'  drunk' — without  ever  having  had  acute  or  chronic 
alcoholism  or  mental  disturbance  in  any  active  form. 
He  may  ultimately  reach  almost  complete  intel- 
lectual dissolution,  utter  moral  and  affective  per- 
versity, and  total  loss  of  memory  through  the  steady 
brain-])oisoning  of  a  respectable  and  almost 
unobserved  excess.  lie  takes  nips  of  whisky 
morning,  noon,  and  night,  so  that  his  brain-cells 
are  never  free  from  its  influence,  but  he  never 
reaches  intoxication.  The  result  is  that  at  forty  he 
becomes  inaccurate  and  makes  mistakes  in  business  ; 
at  forty-five  he  is  unstable  and  stupid  ;  at  fifty  or 
sixty  his  memory  is  gone,  he  is  unfit  to  do  any 
business  whatever,  his  muscles  are  flabby,  his  brain 
is  undergoing  atrophy,  and  he  is  an  'old  man,' well 
on  in  his  alcoholic  dotage.  This  is  a  real  dementia 
of  a  special  kind  where  the  memory  is  specially 
affected,  there  often  being  a  stage  of  irritability 
and  confusion  before  it  disappears.  Dr.  George  R. 
Wilson  points  out  that  retention  of  the  impression, 
reproduction  of  the  image,  and  recognition  are  all 
affected  alike  in  intoxication  and  in  alcoholism. 
Often,  too,  a  stage  of  silly,  easily  imposed  on 
optimism  precedes  the  more  complete  dissolution 
of  dementia.  Alcoholic  dementia  in  some  degree 
may  and  does  usually  follow  uncured  Chronic 
Alcoholism  if  the  patient  has  a  strong  enough  con- 
stitution not  to  have  been  killed  oft'  by  that  disease. 

5.  Dipsomania  is  a  condition  which  is  connected 
with  and  may  lead  to  Alcoholism,  but  is  essentially 
different  in  itself,  being  in  reality  a  psychological 
defect  or  disease  with  no  necessary  bodily  symptoms. 
See  Dipsomania. 

6.  Alcoholic  Neuritis. — See  Neuritis,  Multi- 
ple. 

7.  Alcoholic  Spinal  Paralysis.  —  In  addition  to 
the  paresis  and  paralysis  from  neuritis,  certain  cases 
suffer  from  complete  or  partial  paralysis  from  chronic 
degeneration  of  the  spinal  cord.  Such  cases  are 
incurable. 

Relation  of  Alcoholism  to  Suicide. — There 
is  a  close  relationship  between  alcoholism  and  suicide. 
A  very  considerable  proportion  of  the  suicides  of 
the  country  take  place  in  the  early  stages  of,  and 
as  the  result  of,  attacks  of  this  disease.  Those 
tragedies  especially  where  a  father  first  kills  his  wife 
and  children  and  then  himself  are  due  to  this 
disease.  Dr.  W.  C.  Sullivan  has  lately  shown  by 
exhaustive  statistics  and  observations  that  alcoholism 
and  suicide  have  a  close  and  special  relationship, 
and  that  alcoholic  suicide  and  suicidal  attempts  are 
apt  to  be  of  a  special  type,  being  '  more  impulsive 
and  more  directly  and  immediately  related  to  organic 
conditions  in  the  individual.'    The  great  practical 


consideration  to  the  medical  practitioner  is  that  the 
possiliility  of  suicide  should  be  thought  of  in  every 
case  of  alcoholism  which  he  has  to  treat,  and  should 
be  specially  guarded  against  where  it  exists. 
Homicidal  attempts,  alone  or  combined  with 
suicide,  are  more  commonly  met  with  in  chronic 
than  in  acute  alcoholism. 

Heredity  and  Predisposition. — No  exhaus- 
tive statistics  exist  which  show  the  relationship  of 
alcoholic  excess  to  previously  existing  excess  in 
ancestors  or  collaterals,  or  the  precise  danger  of  its 
transmission  to  descendants  ;  nor  has  it  been  ascer- 
tained precisely  what  period  of  life  is  most  liable  to  be 
affected  by  it,  or  what  are  the  causes  which  most  pre- 
dispose to  it,  other  than  a  general  nervous  instability 
and  the  regular  and  excessive  use  of  intoxicants. 
There  is  an  almost  universal  consensus  of  opinion 
on  the  part  of  medical  men  who  see  most  of  it  that 
there  is  a  very  close  connection  between  alcoholic 
excess  and  a  certain  quality  of  brain  which  is 
characterised  by  instability  or  explosiveness,  or 
'  nervousness,'  or  depression,  or  a  general  weakness 
of  inhibition,  or  by  a  tendency  to  periodic  mental 
disturbance.  Whether  any  acquired  peculiarity  can 
lie  transmitted  or  not,  all  medical  experience  goes 
to  show  that  in  many  families  successive  generations 
of  men  and  women  are  drunkards  ;  that  in  most  of 
the  members  of  such  families  a  tendency  to  excessive 
drinking  will  '  break  out '  in  sudden  extraordinary 
ways,  sometimes  at  very  early  periods  of  life  ;  and 
that  in  other  members  of  such  families  insanity, 
epilepsy,  developmental  defects,  and  the  neuroses 
generally  are  encountered  with  undue  frequency. 
In  some  of  the  most  marked  of  such  'hereditary' 
cases  the  craving  for  alcohol  is  manifestly  a  diseased 
craving,  being  uncontrollable  by  any  effort  of  will 
on  the  part  of  the  patient.  In  such  families,  too, 
there  are  certain  crises  and  periods  of  life  that  are 
dangerous  in  this  connection  to  many  of  its  mem- 
bers, notably  adolescence,  pregnancy,  childbcaring, 
menstruation,  and  the  climacteric.  Some  of  the 
members  of  such  families  exhiliit  signs  of  intoxication 
after  taking  very  small  quantities  of  alcohol  which 
would  not  so  affect  average  people.  In  such 
families,  too,  the  lowering  effects  of  diseases,  such 
as  fevers  and  influenza,  are  especially  liable  to  take 
the  form  of  a  craving  for  alcohol  and  a  special 
intolerance  to  its  effects.  The  members  of  such 
families,  also,  show  special  tendencies  not  only  to 
alcohol,  but  to  morphine,  chloral  hydrate,  cocaine, 
and  other  nervine  stimulants  or  sedatives.  All  the 
cases  of  alcoholism,  however,  do  not  come  from 
such  a  neuropathic  stock.  A  vast  mass  of  the 
alcoholism  of  the  country  simply  arises  from  excess 
which  was  led  up  to  by  moderate  drinking  ;  excessive 
use  finally  becomes  habitual,  gradually  inducing  a 
craving,  and  causing  paralysed  inhibition  simply 
through  its  damaging  effects  on  the  brain-structure. 
Nearly  all  primitive  and  savage  races  become 
veritable  dipsi  >maniacs  when  they  have  access  to 
strong  alcoholic  drinks  ;  and  this  is  one  of  the  chiei 
causes  of  their  disappearance  in  the  face  of  advancing 
ci\ ilisation.  They  had  no  hereditary  tendency  to 
alcoholism,  or  to  any  of  the  neuroses  of  civilisation. 
This  fact  is  really  the  strongest  argument  used  by 
Dr.  Archdall  Reid  as  to  acquired  alcoholic  insanity 
occurring  in  the  nations  that  have  had  for  thousands 
of  years  access  to  alcoholic  beverages,  so  that  now 
all  such  old  nations — the  Jews,  Greeks,  Italians, 
and  French — are  the  most  sober  peoples.  The  great 
drinkers  among  them  have  gradually  effected  their 
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own  destruction  and  elimination,  and  through  the 
survival  of  the  fittest  the  non-alcoholic  cravers  now 
survive.  T.  S.  Clouston. 

ALEPPO  EVIL.— 5««  Oriental  Sore. 

ALEXANDERSBAD,  in  Bavaria.  —  Chaly- 
beate waters  and  hydropathic  establishment.  See 
Mineral  Waters. 

ALEXIA  (a,  priv.  ;  Xe|<s,  word). — A  term  some- 
times used  in  the  nomenclature  of  aphasia  to  denote 
an  inability  to  recognise  written  and  printed  cha- 
racters. 

ALGID  (algidus,  cold). — A  word  implying  ex- 
treme coldness  of  the  body,  used  only  when  it 
arises  in  connection  with  an  internal  morbid  state, 
such  as  cholera,  or  a  special  form  of  malignant  re- 
mittent fever. 

ALGI ERS. — Warm  winter  climate.  Mean  winter 
temperature  6l°  F.,  liable  to  rapid  changes.  Heavy 
rain5  not  infrequent.  See  Climate,  Treatment  of 
Disease  by. 

ALIMENT. — Food  or  aliment  furnishes  the 
elements  required  for  the  growth  and  maintenance 
of  the  organism  ;  and,  through  its  action  with  the 
other  life-factor,  air,  forms  the  source  of  the  power 
manifested. 

The  alimentary  products  as  supplied  by  nature 
are  resolvable  by  analysis  into  a  variety  of  definite 
chemical  compounds.  These  constitute  the  alinten- 
tary  principles.  Some  are  common  to  both  animal 
and  vegetable  food,  as,  for  instance,  albumen, 
casein,  fats,  &c.  ;  others  are  peculiar  to  either  the 
animal  or  vegetable  kingdom.  Starch,  for  example, 
is  met  with  only  in  vegetable,  and  gelatine  only  in 
animal  products. 

With  reference  to  the  alimentary  principles,  it 
must  be  understood  that  in  no  case  do  they  exist  in 
natural  products  in  an  isolated  form,  and  no  single 
alimentaPi'  principle  is  capable  of  supporting  life. 
Although,  however,  it  is  with  the  alimentary  pro- 
ducts as  a  whole  that  we  are  practically  concerned, 
yet,  regarded  from  a  sciemific  point  of  view,  a 
knowledge  of  their  constituent  principles  is  re- 
quired, to  enable  us  to  assign  to  them  their  proper 
value  as  alimentary  articles  ;  and  for  the  purpose  of 
systematic  consideration  some  kind  of  classification 
is  needed. 

Classification. — The  following  grouping  of  the 
alimentary  principles,  based  on  chemistry,  furnishes 
a  classification  which  involves  no  theoretical  pro- 
position, and  is  practically  convenient  : — 

Food  is  primarily  divisible  into  inorganic  and 
organic  principles. 

The  inorganic  principles  consist  of  water,  and 
the  various  saline  matters  required  by  the  system. 
They  are  as  much  needed  for  the  support  of  life  as 
the  organic  portion  of  food. 

The  organic  principles  are  subdivisible  into  nitro- 
genous and  no)i-nitrpgcnous  ;  and  the  non-nitro- 
genous are  again  further  subdivisible  into  fats  and 
carbohydrates. 

The  nitrogenous  principles  contribute  to  the 
growth  and  nutrition  of  the  various  bodily  tissues, 
and  furnish  the  active  constituents  of  the  secretions. 
They  also  undergo  resolution  in  the  system  into 
urea,  which  is  e.xcreted,  and  a  complementary 
portion,  which  is  susceptible  of  application  to  force- 
production.  They  are  thus  capable  of  administering 


to  all  the  purposes  fulfilled  by  the  organic  portion 
of  an  aliment. 

The  fats  are  applied  to  the  production  of  heat 
and  other  forms  of  force.  They  seem  also  to  be 
essential  to  tissue-development  generally,  besides 
yielding  the  basis  of  the  adipose  tissue. 

The  carbohydrates  (starch,  sugar,  gum,  &c. ) 
contribute  to  the  formation  of  fat,  and  are  also 
applied  indirectly,  if  not  directly,  to  force-produc- 
tion. 

There  are  a  few  principles,  such  as  alcohol,  the 
vegetable  acids,  and  pectin  or  vegetable  jelly, 
which  do  not  strictly  fall  within  either  of  the  pre- 
ceding groups.  Alcohol  occupies  a  chemical 
position  intermediate  between  the  fats  and  carbo- 
hydrates {see  Alcohol)  ;  while  the  others  are 
more  highly  oxidised  compounds  than  the  carbo- 
hydrates. 

All  alimentary  products  in  the  form  supplied  by 
nature  contain  organic  and  inorganic  principles,  and 
the  organic  principles  comprise  more  or  less  of  the 
nitrogenous  and  non-nitrogenous  divisions.  The 
non-nitrogenous  division,  however,  is  not  always 
represented,  looked  at  broadly,  by  both  fat  and  car- 
bohydrate. Milk,  which  may  be  regarded,  from 
the  position  it  holds  in  nature,  as  furnishing  a  typical 
representative  of  an  alimentary  article,  contains 
principles  from  each  of  the  groups  specified  in  the 
preceding  classification.    See  Diet. 

F.  W.  Pavy. 

ALIWAL  NORTH.— South  Africa. 

ALKALINE  TIDE.— 5ee  Acidity. 

ALKALINITY.— The  blood  and  the  majority  of 
the  fluids  derived  from  it  possess  an  alkaline 
reaction  to  most  organic  indicators.  This  reaction 
is  in  all  cases  due,  not  to  free  alkali,  but  to  bicar- 
bonates  and  bi-basic  phosphates  of  the  alkalis,  of 
which  the  sodium-salts  are  most  abundant.  As  a 
result,  the  tissues  which  are  fed  by  these  fluids  also 
have  an  alkaline  reaction,  but  here  there  is  a 
selective  preference  for  potassium-salts,  and  as  a 
result  there  is  found  in  most  tissues  a  preponderance 
of  potassium  bicarbonate  and  di-potassic  phos- 
phate instead  of  the  corresponding  sodium-salts.  It 
may  be  here  incidentally  mentioned  that  the  alka- 
linity of  the  tissues  is  decreased  after  death  by  the 
formation  of  organic  acids,  and,  as  a  result,  post- 
mortem testing  often  gives  an  acid  reaction.  The 
blood-corpuscles  also  contain  organic  substances  of 
a  basic  nature  which  are  set  free  on  '  laking  '  and  as 
a  result  the  alkalinity  of  laked  blood  is  almost 
double  that  of  whipped  blood. 

The  normal  alkalinity  of  the  blood,  as  estimated 
by  titration  against  standard  sodium  hydrate  after 
addition  of  excess  of  standard  tartaric  acid  and 
using  litmus  as  an  indicator,  is  given  as  equivalent 
to  0'2  grm.  of  sodium  hydrate  per  loo  grams  of 
blood. 

It  is  a  common  error  to  suppose  that  the  alka- 
linity of  the  blood  is  permanently  affected  by  the 
secretion  of  gastric  juice  on  the  one  hand,  or  by  the 
alkaline  secretions  of  the  mouth  and  intestine  on 
the  other,  for  the  acid  and  alkali  of  these  secretions 
never  leave  the  body,  but  are  either  neutralised  or 
reabsorbed.  The  formation  of  such  fluids,  therefore, 
merely  causes  a  fluctuation  in  the  alkalinity  of  the 
blood.  This  can  only  be  permanently  afiected  by 
those  fluids  which  are  removed  from  the  body, 
viz. ,  the  urine  and  sweat.    See  Acidity. 
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Of  these  two  the  urine  is  the  more  important 
regulator  of  the  reaction  of  the  blood,  the  sweat 
playing  only  a  subordinate  part,  except  under 
pathological  conditions. 

The  degree  of  alkalinity  of  the  chief  alkaline 
secretions,  in  terms  of  equivalent  amounts  of  sodium 
carbonate  (NaXo^),  are  as  follows :  Saliva,  o-o8 
per  cent.  ;  pancreatic  juice  (temporary  fistula), 
0-3  to  0-5  per  cent.  ;  succus  entericus,  0-4  to  0'5 
per  cent.  ;  bile,  03  to  0-5  per  cent. 

The  causation  and  variation  of  the  reaction  of  the 
blood  are  discussed  under  Acidity. 

Benjamin  Moore. 

ALKALIS.  —  Definition.  —  Inorganic  sub- 
stances, which  turn  syrup  of  violets  green,  and 
turmeric  brown  ;  and  restore  the  blue  colour  to 
litmus  which  has  been  reddened  by  acids :  they 
combine  with  acids  to  form  salts  ;  and  their  car- 
bonates are  soluble  in  water. 

Enumeration. — The  only  substances  which 
correspond  with  the  above  definition  are — Potash, 
Soda,  Lithia,  and  Ammonia.  The  alkaline  earths 
— Lime,  Magnesia,  Baryta,  and  Strontia  —  and 
the  alkaloids  have  a  similar  action  on  vegetable 
blues  and  yellows  ;  but  the  carbonates  of  the  former 
group  are  almost  insoluble  in  water  ;  while  the 
latter  contain  carbon,  and  are  therefore  classed  with 
organic  substances. 

Properties. —Ammonia  is  distinguished  from 
the  other  alkalis  by  its  volatility.  The  non-volatile 
alkalis  are  readily  recognised  by  their  spectra,  and 
by  the  colour  they  impart  to  the  blowpipe-flame, 
potassium  giving  it  a  violet,  sodium  a  yellow,  and 
lithium  a  carmine  colour.  Potassium  and  sodium 
are  present  as  constituents  of  the  body  in  consider- 
able quantities  ;  ammonium  exists  to  a  smaller 
amount  ;  and  lithium  probably  in  traces.  Sodium 
is  found  chiefly  in  the  blood,  potassium  in  the 
muscles. 

Action. — When  applied  to  the  skin,  dilute 
alkalis  and  their  carbonates  act  as  rubelacients. 
Pure  ammonia  is  a  vesicant,  and  potash  and  soda  have 
a  caustic  action.  Both  caustic  potash  and  caustic 
soda  absorb  water  from  the  tissues,  and  form  a 
corrosive  fluid,  which  destroys  the  parts  around,  as 
well  as  that  to  which  the  caustic  has  actually  been 
applied.  To  prevent  this  effect  they  are  sometimes 
mixed  with  lime,  which  absorbs  the  water.  A 
mixture  of  potash  and  lime  forms  the  '  Vienna  paste. ' 
When  inhaled,  ammonia  causes  irritation  of  the 
respiratory  passages,  and  increased  secretion  oi 
mucus.  This  irritation  excites  reflex  contraction  of 
the  blood-vessels  and  consequent  rise  of  blood- 
pressure.  When  swallowed  in  quantity,  the  caustic 
alkalis  and  their  carbonates  produce  symptoms  of 
irritant  poisoning.  In  the  case  of  ammonia  these 
symptoms  may  be  accompanied  by  those  of  in- 
flammation of  the  air-passages,  caused  by  the 
irritant  vapour.  The  best  antidote  is  dilute  acid, 
such  as  vinegar.  In  small  quantities  and  diluted, 
alkalis  increase  the  secretion  of  gastric  juice  before 
meals.  After  absorption  into  the  blood  they  render 
this  fluid  more  alkaline ;  while  potash  appears 
especially  to  accelerate  tissue-change,  and  is 
accordingly  classed  among  the  alteratives.  When 
injected  directly  into  the  blood,  potash  acts 
specially  on  the  muscles,  which  it  paralyses. 
Ammonia  stimulates  the  motor  centres  in  the  brain 
and  spinal  cord,  the  respiratory  centre  in  the 
medulla  oblongata,  and  the  accelerating  nerves  of 


the  heart.  When  injected  into  the  veins  it  there- 
fore causes  convulsions  like  those  of  strychnine,  and 
quickening  of  the  respiration  and  pulse.  Alkalis 
are  chiefly  excreted  by  the  urine  ;  and  potash,  soda, 
and  lithia  lessen  its  acidity  or  render  it  alkaline. 
Ammonia  is  partly  excreted  unchanged,  but  a  por- 
tion passes  out  in  the  form  of  urea  and  uric  acid  ; 
and  it  does  not  render  the  urine  alkaline  like  the 
others.  Potash  and  lithia  act  as  diuretics  ;  soda  to 
a  less  extent  ;  and  ammonia  least  of  all.  The 
diuretic  action  does  not  depend  on  any  change  in 
the  blood-pressure.  Potash  and  ammonia  are  dia- 
phoretic. Potash  lessens  the  tenacity  of  mucus. 
See  Alkalinity. 

Uses. — Dilute  solutions  of  potash  and  soda 
relieve  itching  in  skin -diseases.  Caustic  potash  or 
soda  is  used  to  destroy  warts  ;  to  cauterise  poi- 
soned wounds  ;  and  to  establish  issues.  Ammonia 
neutralises  the  formic  acid  which  renders  venomous 
the  stings  of  bees,  ants,  and  mosquitoes,  and  is 
therefore  applied  to  relieve  the  pain  which  they 
cause.  The  intravenous  injection  of  ammonia  has 
been  recommended  as  an  antidote  in  snake-poison- 
ing ;  but  the  value  of  the  remedy  is  not  established. 
Mixed  with  oil,  so  as  to  form  a  liniment,  ammonia 
is  used  as  a  rubefacient  in  sore  throats,  bronchitis, 
rheumatic  pains,  and  neuralgia.  It  is  inhaled  to 
relieve  headache  ;  as  a  restorative  in  syncope  and 
shock,  when  it  raises  the  blood-pressure  ;  and  to 
facilitate  expectoration  in  chronic  bronchitis.  Alka- 
lis administered  after  meals  act  as  antacids,  and 
relieve  heartburn.  When  given  before  meals  they 
increase  the  secretion  of  gastric  juice,  quicken 
digestion,  and  relieve  weight  at  the  epigastrium, 
pain  between  the  shoulders,  and  flatulence.  Bicar- 
bonate of  sodium  is  usually  given  for  this  purpose, 
but  when  the  stomach  is  very  irritable,  liquor 
potassse  is  preferred,  as  it  is  considered  to  have  a 
sedative  action  on  the  mucous  membrane.  Alkalis 
appear  to  lessen  the  transformation  of  glycogen  into 
sugar,  and  they  are  used  on  this  account  in  diabetes 
mellitus.  Liquor  potassK  sometimes  helps  to 
reduce  obesity.  Alkalis  are  used  in  the  treatment 
of  scrofula,  rheumatism,  and  gout  ;  but  in  the  last- 
mentioned  disease  lithia  is  considered  the  most 
valuable,  while  potash  is  preferred  to  soda,  as  the 
urate  of  lithium  is  most  soluble,  and  the  urate  of 
sodium  least  so.  The  salts  of  certain  organic  acids, 
such  as  the  acetates  or  citrates,  may  be  employed  as 
remote  antacids  to  render  the  urine  alkaline,  as 
they  undergo  combustion,  and  are  converted  into 
carbonates  in  the  blood.  Alkalis  are  given  to  lessen 
the  acidity  of  the  urine  in  inflammation  of  the 
bladder  or  urethra,  and  potash  is  employed  as  a 
diuretic  in  dropsies.  On  account  of  its  stimulating 
action  on  the  heart  and  respiration,  ammonia  is 
administered  in  adynamic  conditions  and  in  chronic 
bronchitis.  T.  Laudek  Brunton. 

ALKALOIDS  and  other  ACTIVE  PRINCI- 
PLES.— Definition. — An  alkaloid  is  a  substance 
having  a  definite  composition  as  regards  the  propor- 
tions of  the  chemical  elements  of  which  it  is  com- 
posed, and  capable  of  combining,  like  an  alkali, 
with  acids  to  form  salts.  All  alkaloids  contain 
nitrogen,  carbon,  and  hydrogen ;  and  all,  except 
Conine,  nicotine,  sparteine,  and  some  others,  contain 
oxygen  in  addition. 

Besides  alkaloids  there  are  other  active  principles 
found  in  plants,  which  have  also  a  powerful  influence 
on  the  animal  economy,  but  do  not  possess  the 
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chemical  properties  just  stated.  They  are  mostly 
neutral  in  reaction  ;  they  do  not  form  salts  with 
acids  ;  and  only  a  very  few  of  them  contain  nitrogen. 

Chemical  Composition  and  Relations. — 
These  are  briefly  expressed  in  the  above  definition. 
Thus  morphine,  for  example,  one  of  the  alkaloids 
of  opium,  has  always  the  chemical  composition 
represented  by  the  formula  C|;H|,NOj,HoO,  and  it 
may  unite  with  acetic  acid  to  form  morphine  acetate, 
just  as  potassium  may  unite  with  the  same  acid  to 
produce  potassium  acetate.  But  the  empirical 
formula  C,;H|,N03  represents  only  the  percentage 
composition  of  the  substance  in  the  simplest  numbers, 
and  does  pot  express  how  the  atoms  of  the  different 
elements  are  related  to  each  other.  For,  just  as 
the  ethylic  alcohol,  with  the  composition  CoH^O,  is 
believed  by  the  chemist,  from  its  behaviour  towards 
other  bodies,  to  contain  a  '  radicle,'  or  group  of 
atoms,  C.^Hj,  having  certain  chemical  properties  re- 
sembling those  of  a  base,  such  as  potassium,  K ; 
and  just  as  this  radicle,  C^Hj,  may  replace  one  of 
the  hydrogens  of  water,  so  as  to  form  alcohol 

(CM,  +  HX)     ^I^^^O  -r  H) ;  so  chemists  have  good 

reason  for  believing  that  alkaloids  belong  to  the 
group  known  as  amines  or  amides,  which  are  really 
ammonia,  NH.„  in  which  one  or  more  of  the  atoms 
of  hydrogen  are  replaced  by  a  radicle ;  in  other 
words,  they  arc  ammonia  bases,  combining  with 
IICl  without  elimination  of  ILO.  Most  alkaloids 
are  derivatives  of  pyridine. 

It  is  obvious  that  two  or  more  alkaloids  may 
resemble  each  other  in  percentage  composition  and 
still  be  very  different,  both  in  their  chemical  stfuc- 
Hire  and  in  their  physiological  action.  Thus 
strychnine  (C,|PI..^N.O,.),  quinine  (C.,„H,,N.O.),  and 
cinchonine  (C,8H-,N„0),  differ  only  in  a  few  atoms 
of  carbon  or  of  oxygen,  more  or  less  ;  but  they  have 
different  physiological  actions,  showing  that  their 
chemical  structure,  which  is  not  indicated  in  these 
formulee,  must  also  be  different.  The  physiological 
action  of  an  alkaloid  may  also  be  modified  by  com- 
bining it  with  another  substance.  Thus,  as  was 
pointed  out  by  Crum-Brown  and  Fraser,  compounds 
of  strychnine  with  methyl,  ethyl,  and  amyl,  do  not 
present  the  well-known  physiological  action  of  that 
substance,  but  one  analogous  to  that  of  curarine. 

E.vu.MERATlO.N. — The  alkaloids  and  other  active 
principles  most  familiar  to  the  physician  are : — 
Morphine,  Apomorphine,  Codeine,  Thebaine,  Nai- 
cotine,  Papaverine  :  Atropine,  Hyoscyamine,  Hyo- 
scine,  Daturine  ;  Nicotine  ;  Conine  ;  Physostigmine 
or  Eserine ;  Strychnine,  Brucine ;  Quinine,  Cin- 
chonine, Cinchonidine  ;  Caffeine  ;  Cocaine  ;  Theo- 
bromine ;  Acetanilide  ;  Phenazone  (antipyrine)  ; 
Aconitine  ;  Veratrine  ;  Digitalin  ;  Curarine  ;  Mus- 
carine ;  Santonin  ;  Emetine  ;  Pilocarpine  ;  Salicin  ; 
and  Strophantliin.  For  the  alkaloidal  substances 
formed  in  dead  bodies  and  in  animal  tissues,  see 
Ptomaines. 

Sources. — The  majority  of  alkaloids  are  formed 
by  plants.  The  function  which  they  subserve  in 
the  economy  of  the  plant  is  not  known.  Some 
plants  produce  only  one  alkaloid,  while  in  others 
two  or  more  are  formed.  A  few  of  the  alkaloids 
have  been  produced  synthetically  by  the  chemist. 

Physiological  Action. — Alkaloidshave  various 
degrees  of  physiological  activity  when  introduced 
into  the  animal  body.  Many  are  slow  in  their 
action,  and  a  large  dose  is  required  to  produce  any 
observable  effect  ;  while  others  act  more  rapidly. 


and  are  so  potent  that  even  a  minute  dose  may 
destroy  life.  Compare,  for  example,  narcotine,  one 
of  the  alkaloids  of  opium,  with  nicotine,  the  alkaloid 
of  tobacco.  Twenty  to  thirty  grains  of  the  former 
have  been  taken  by  the  human  subject  without  pro- 
ducing any  marked  symptoms,  while  the  twentieth 
part  of  a  grain  of  the  latter  may  induce  symptoms 
so  severe  as  to  threaten  life.  It  is  also  well  known 
that  alkaloids  may  have  a  different  kind  of  action  on 
different  animals.  Thus  one-fourth  of  a  grain  of 
atropine  will  produce  serious  symptoms  of  a  complex 
character  in  a  dog,  while  three  or  even  four  grains 
may  be  given  to  a  rabbit  without  causing  any  more 
marked  effect  than  dilatation  of  the  pupil.  In  con- 
sidering the  physiological  actions  of  these  substances, 
it  may  be  borne  in  mind  that  some  of  them  do  not 
readily  decompose  and  are  excreted  in  whole  or  in 
part  unchanged.  Others  split  up  quickly  into 
simpler  bodies  and  produce  rapid  but  transient  phy- 
siological effects  ;  while  others  again  which  resist 
decomposition  in  the  blood  or  tissues  may  produce 
no  appreciable  results  for  a  time,  but  when  they  do 
begin  to  break  up,  the  effects  may  be  sudden  and 
violent. 

Alkaloids  have  frequently  a  double  action  on 
different  parts  of  a  great  physiological  system  ;  i^nd 
their  action  on  a  particular  group  of  animals  wiil 
depend  on  the  relative  degree  of  development  of  the 
parts  of  the  system  in  that  group.  Thus  most  of 
the  alkaloids  of  opium  have  such  a  double  action — 
a  convulsant  action  resembling  that  of  strychnine, 
due  to  their  influence  on  the  spinal  cord,  and  a 
narcotic  or  soporific  action,  due  to  their  influence 
on  sensory  centres  in  the  brain.  Hence,  in  animals 
where  the  spinal  system  predominates,  as  in  firogs, 
these  alkaloids  act  most  markedly  as  convulsants  ; 
while  in  the  higher  mammals  their  principal  action 
is  apparently  on  the  encephalic  centres,  which  have 
now  become  largely  developed. 

Passing  to  the  consideration  of  the  action  of  the 
individual  substances,  we  cannot  do  more  than  give, 
by  way  of  example,  a  brief  resiimi  of  our  knowledge 
regarding  a  few  of  them. 

1.  Morphine  (CHijNO^)— an  alkaloid  of 
Opium.  In  the  frog  this  substance  has  a  narcotic 
followed  by  a  tetanic  action.  At  first  there  is  a 
state  of  depression  of  the  brain  and  spinal  cord, 
followed  sooner  or  later  by  tetanic  spasms  or 
increased  reflexes.  Death  occurs  from  exhaustion. 
Pigeons  have  been  found  o  possess  a  remarkable 
power  of  withstanding  the  influence  of  this  drug — 
an  ordinary-sized  bird  requiring  about  two  grains  to 
kill  it.  Rabbits  become  partially  somnolent,  show 
a  tendency  to  reflex  spasms,  and  tolerate  a  large 
dose — say  about  one  half  to  one  grain  per  pound 
weight  of  the  animal.  In  the  dog  the  intravenous 
injection  of  even  one  tenth  of  a  grain  (for  a  small 
animal)  causes  agitation  followed  by  sleep ;  the 
pulse  and  respiratory  uiovements  are  slowed  ;  the 
smaller  arteries  become  dilated  ;  the  pupil  is 
contracted  ;  and,  if  the  dose  be  large,  death  may  be 
preceded  by  convulsions.  In  the  higher  mammals 
morphine  acts  chiefly  on  the  sensory  apparatus, 
both  peripheral  and  central. 

2.  Other  alkaloids  of  opium  have  also  been 
investigated: — (a)  Narcelne  (C23H.^NO,)  has 
practically  no  action.  Even  in  large  doses  it  does 
not  produce  convulsions  or  sleep,  (b)  Codeine 
{C,sH...|NOs)  has  an  action  mainly  like  that  of 
morphine  but  much  feebler.  (r)  Thebaine 
(C|,,II_,|NOj)    causes    tetanic     convulsions,  thus 
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resembling  strychnine,  {d}  Nancotine  (C,,II_,,NO,) 
is  very  slightly  narcotic,  {e)  Papaverine  (C,„H,,, 
N0|)  is  also  not  very  active.  It  is  evident, 
therefore,  that  opium,  which  may  contain  more  or 
less  of  all  of  these  substances,  must  have  an  action 
on  the  body  of  a  very  complicated  character. 

Apomorphine  (C,,H|;NO.J,  a  derivative  of 
morphine,  has  none  of  the  characteristic  actions  of 
that  substance,  but  acts  chiefly  as  a  muscle-  and 
nerve-poison,  and  as  an  emetic. 

3.  Strychnine  (C,,H.,,,N,0,,)-the  alkaloid  of 
Strychnos  nu.\-vomica.  In  the  frog  very  minute 
doses  cause  general  convulsions,  excited  by  peri- 
pheral irritation.  These  convulsions  are  due  to 
the  action  of  the  poison  on  the  spinal  cord,  as  they 
persist  after  decapitation.  In  warm-blooded  animals 
the  reflex  character  of  the  convulsions  is  less 
evident  ;  they  have  more  of  a  tonic  character,  and 
chiefly  affect  the  extensors.  The  poison  heightens 
the  reflex  sensibility  of  the  cord,  acting  especially  on 
the  anterior  cornual  cells.  Death  is  usually  the 
result  of  asphyxia  from  arrest  in  spasm  of  the 
respiratory  mechanism,  but  it  may  result  from 
exhaustion.  Brucine  (Cj^H^gNoOj),  another 
substance  found  in  nux-vomica,  has  an  action  like 
that  of  strychnine,  but  more  feeble. 

4.  Atropine  (C,;H.,,N03) -the  chief  alkaloid 
of  Atropa  belladonna.  In  the  frog  it  causes  tetanic 
reflex  spasms  after  an  interval  of  paralysis.  Herbi- 
vorous animals,  as  a  rule,  have  a  tolerance  of  this 
poison,  so  that  its  effects  are  best  studied  in 
carnivora.  Even  in  these  the  action  is  somewhat 
uncertain.  Respiration  may  be  paralysed  without 
general  convulsions  ;  the  pulse  is  quickened,  from 
paralysis  of  the  inhibitory  action  of  the  pneumogas- 
tric  nerve  on  the  heart ;  and  the  arterial  pressure  is 
increased.  iVfter  very  large  doses  the  arterial 
pressure  may  be  diminished,  with  paralysis  of  all 
parts  containing  involuntary  muscular  fibre.  Secre- 
tions are  greatly  diminished.  The  pupil  is  dilated  — 
apparently  by  a  direct  influence  of  the  poison  on 
the  centres  or  nervous  arrangements  in  the  iris 
itself,  as  the  effect  may  be  observed  even  in  an 
eye  removed  from  the  head.  Hyoscyamlne 
(CijII.jNOa)  and  Hyoscine,  the  alkaloids  of 
Hyoscyamus  niger,  and  Daturine,  the  alkaloid  of 
Datura  stramonium,  have  actions  allied  to  that  of 
atropine,  as  well  as  the  same  formula. 

5.  Digitalis  leaf  contains  at  least  three  active 
principles — digitalin,  digitalein,  digitoxin — having 
the  typical  action  of  the  drug  on  the  circulation. 
The  formulse  for  these  are  at  present  unknown.  A 
small  dose  of  any  one  of  these  causes  slowing  of  the 
heart  and  contraction  of  the  arterioles  with  great 
rise  of  blood-pressure.  If  the  dose  be  increased, 
the  heart  is  arrested  in  diastole,  and  will  not  respond 
to  direct  excitation.  These  effects  are  brought 
about  by  an  action  on  the  muscle  of  the  heart  and 
small  vessels,  combined  with  a  stimulant  action  on 
the  vagus  and  possibly  also  on  the  intracardiac  gan- 
glia. It  exerts  a  potent  action  on  voluntary  muscle, 
which,  after  small  doses,  becomes  feebler  in  con- 
tractile power,  while  large  doses  may  abolish 
contractility  altogether. 

6.  Physostigmine  or  Eserine  (C,TI.,,N30,,) 
— the  active  substance  of  Physostigma  venenosum, 
or  Calabar  bean.  As  has  been  pointed  out  by 
Professor  Fraser,  this  alkaloid  has  an  action 
antagonistic  to  that  of  atropine.  Sensibility  and 
consciousness  remain  until  death ;  the  voluntary 
muscles  are  paralysed,  but  previously  they  and  the 


involuntary  muscles  show  tetanic  contractions ; 
respiration  is  at  first  accelerated,  and  afterwards 
slowed  ;  the  vessels  become  alternately  dilated  and 
contracted  ;  secretion,  especially  that  from  the 
lachrymal  and  salivary  glands,  is  increased  ;  and  the 
pupil  is  contracted.  Physostigmine  appears  to 
paralyse  the  anterior  cornua  of  the  spinal  cord. 

7.  Curare  — a  watery  vegetable  extract  contain- 
ing an  alkaloid,  Curarine,  of  the  composition 
(C,gH.|.,N),  obtained  from  certain  parts  of  South 
America,  and  used  by  the  natives  of  these  regions  as 
an  arrow-poison.  It  is  obtained  from  one  or  more 
plants  belonging  to  the  genus  Strychnos.  Its 
distinctive  physiological  action  is  abolition  of  the 
power  of  all  voluntary  movement,  in  consequence  of 
its  action,  as  was  proved  by  Claude  Bernard,  upon 
the  peripheral  terminations  of  motor  nerves — the 
'terminal  plates'  of  muscle.  Respiratory  move- 
ments are  arrested  as  the  result  of  paralysis  of  the 
muscles  of  respiration,  but  the  heart  may  continue 
to  beat  for  a  considerable  time.  If  artificial 
respiration  be  established,  the  circulation  may  be 
maintained  for  several  hours,  while  the  animal  is 
completely  under  the  influence  of  the  substance. 
All  the  secretions  are  increased,  and  the  mean 
temperature  falls. 

8.  Muscarine  (C,,H,5N0,)  —  the  alkaloid  of 
Agaricus  muscarius.  It  causes  arrest  of  the  heart's 
action  in  diastole,  an  effect  which  may  be  removed 
by  the  influence  of  atropine,  thus  affording  an 
instance  of  physiological  antagonism.  In  warm- 
blooded animals  muscarine  slows  the  heart's  action  ; 
the  blood-pressure  falls ;  respiiation  is  first  em- 
barrassed, and  may  be  completely  arrested  ;  parts 
containing  involuntary  muscle  are  in  a  state  of  te- 
tanic spasm  ;  the  pupil  is  contracted  ;  and  secretion 
is  increased. 

9.  Santonift  (C,5H,,0.,)  — the  neutral  crystalline 
principle  of  Artemisia  maritima.  This  drug  may 
cause  nausea,  vomiting,  hallucinations,  vertigo, 
and  a  peculiar  state  of  visual  sensation — the  field 
of  vision  usually  appearing  yellow,  but  sometimes 
violet.  It  is  said  that  the  stage  of  violet  rapidly 
passes  into  that  of  yellow,  and  therefore  it  is  pro- 
bable that  santonin  may  first  e.xcite  the  retinal  fibres 
sensitive  to  violet  (according  to  Thomas  Young's 
theory  of  colour-perception),  and  afterwards  paralyse 
them.  In  large  doses,  santonin  causes  loss  of  con- 
sciousness, tetanic  convulsions,  and  death. 

10.  Ergot. — The  active  principles  of  Ergot  have 
only  been  obtained  in  an  impure  state.  The  one 
which  causes  contracti(;n  of  the  small  arteries  and 
probably  also  of  the  uterus  has  been  called  Sphace- 
linic  Acid ;  another  which  causes  spasm  has  received 
the  name  of  Ergolinin  (C.,..H,|„N^O|;).  Many  others 
have  been  described.  Ergot  causes  contraction  of 
the  smaller  blood-vessels,  contraction  of  the  uterus, 
and  slowing  of  the  pulse  ;  the  animal  may  die  in  con- 
sequence of  arrest  of  the  action  of  the  heart. 

1 1.  Quinine  (C.|,Il2,N.^Oo) — one  of  the  alkaloids 
of  Cinchona.  In  small  doses  quinine  accelerates 
the  heart  in  the  warm-blooded  animal  ;  in  moderate 
doses  it  slows  it ;  and  in  large  doses  it  may  arrest  it, 
and  cause  convulsions  and  death.  Research  shows 
that  its  action  is  essentially  upon  the  central  ner- 
vous system.  It  destroys  all  microscopic  organisms, 
killing  vibrios,  bacteria,  and  amuebas.  It  arrests 
the  movements  of  all  kinds  of  protoplasm,  including 
those  of  the  colourless  corpuscles  of  the  blood.  It 
arrests  fermentative  processes  which  depend  on  the 
presence  of  animal  or  vegetable  organisms,  but  it 
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does  not  interfere  with  the  action  of  digestive 
fluids. 

12.  Nicotine  (C|uH,,N,)— the  alkaloid  of  To- 
bacco. It  stimulates  and  then  paralyses  the  secre- 
torj'  nerves  of  glands,  and  also  the  nerves  of  invo- 
luntary muscles.  It  causes  cold  sweats,  a  feeble 
circulation,  and  fainting  ;  a  large  dose  causes  death 
by  failure  of  respiration,  attended  by  severe  con- 
vulsions. The  blood-pressure  falls  at  first,  but  it 
may  then  rise,  and  the  pulse-rate  is  rapid.  Nicotine 
first  stimulates  and  then  paralyses  the  ends  of  the 
vagi  in  the  heart. 

13.  Cocaine  (C|,H.,,NO,)— from  Er>throxylon 
coca.  This  is  a  local'  anaesthetic,  acting  on  the 
terminations  of  the  nerves  of  the  skin  and  of  mucous 
membranes.  lis  general  action  resembles  that  of 
caffeine,  in  small  doses  lessening  fatigue,  in  larger 
doses  causing  wakefulness,  or  excitement  and 
inability  to  think  clearly.  Its  action  is  first  on  the 
cerebrum,  then  on  the  medulla,  and  lastly  on  the 
spinal  cord.  Very  large  doses  may  cause  convul- 
sions, of  cerebral  origin,  or  due  to  paralysis  of  the 
respirator)'  centre  ;  the  sensory  columns  of  the  cord 
are  paralysed,  while  the  motor  are  unaffected. 
Small  doses  raise  the  blood-pressure  and  quicken 
the  pulse  ;  large  doses  have  the  reverse  effect.  The 
secretions  are  generally  diminished. 

14.  Pilocarpine  (CuHisNjOj)— from  Pilocar- 
pus pennatifolius  (Jaborandi).  Pilocarpine  stimu- 
lates the  secretory  nerves  of  glands,  causing  espe- 
cially copious  secretion  from  the  salivary  andsweal- 
glands.  It  also  increases  the  secretion  from  the 
lironchial  mucous  membrane,  from  the  glands  of 
the  stomach  and  intestines,  and  from  the  kidneys. 
It  does  not  increase  the  secretion  of  bile,  and  its 
action  on  the  mammary  gland  is  uncertain.  In 
large  doses  it  may  cause  unsteadiness  of  movement, 
with  a  tendency  to  rotate,  twitchings  of  muscles, 
shivering,  and  dyspncea,  showing  an  action  on 
nerve-centres.  In  these  circumstances  the  pupilis 
contracted,  and  there  is  indistinct  vision,  from  spasm 
of  the  ciliary  muscle.  Large  doses  paralyse  the 
vagus-endings  in  the  heart,  and  there  may  also  be 
spasmodic  contractions  of  the  muscular  walls  of  the 
stomach,  intestines,  and  bladder.  During  proftise 
sweating  the  temperature  rises.  There  may  be 
death  from  sudden  collapse. 

15.  Strophanthin  (CsiH^bO,,)  —  the  active 
principle  of  Strophanthus  hispidus.  It  resembles 
digitalin  in  its  general  action :  it  stimulates  all 
striated  muscles  ;  in  large  doses,  it  may  arrest  the 
heart  in  systole  ;  and  it  also  acts  as  a  diuretic. 

16.  Acetanilide  (CsHsNO),  Phenazone 
(C„H,„N,0),  and  Phenacetin  (C.oH.jNO,,)  depress 
the  grey  "matter  of  the  cord  and  brain,  and  thus 
diminish  painful  sensations.  They  also  lessen  a 
febrile  temperature.  In  large  doses  they  may  cause 
collapse  from  extreme  depression  of  the  nerve- 
centres  and  an  action  on  the  hsemoglobin  of  the  rod 
blood  corpuscles.         John  G.  McKendrick. 

ALKAPTONURIA  (alkaptone  ;  oOpof,  urine). — 
This  very  rare  abnormality  is  characterised  by 
the  passar,e  of  urine  which  becomes  brown  and 
ultimately  black  on  exposure  to  air,  and  much  more 
rapidly  on  the  addition  of  an  alkali.  The  urine 
reduces  Fehling's  solution,  and  deeply  stains  any 
linen  or  woollen  fabric  with  which  it  comes  in  con- 
tact. The  condition,  of  which  less  than  forty  cases 
have,  up  to  now,  been  recorded,  is  usually  con- 
genital ajad  persists  throughout  life.    It  is  apt  to 


occur  in  several  members  of  a  family.  It  appa- 
rently in  no  way  detrimental  to  health,  and  is  chiefly 
inconvenient  on  account  of  the  staining  of  clothes, 
or  as  an  obstacle  to  life  insurance,  since  it  is  readily 
mistaken  for  glycosuria.  The  peculiarities  of  the 
urine  depend  upon  the  presence  in  it  of  homogentisic 
(hydroquinone-acetic)  acid,  C5Hj(OH)jCH„COOH, 
but  a  second  aromatic  acid,  uroleucic,  C^HmOs,  has 
also  been  occasionally  present.  The  essential  fault 
appears  to  be  a  perversion  of  tyrosin-metabolism, 
for  the  administration  of  tyrosin  by  the  mouth, 
although  it  does  not  cause  alkaptonuria  in  normal 
individuals,  greatly  increases  the  output  of  homo- 
gentisic acid  in  these  cases.    See  Life  Assuk.'VNCK. 

A.  E.  Gakuod. 

ALLANTIASIS  {aWas,  forced  meat).— Sausage- 
poisoning.    See  Poisonous  Food. 

ALLEGHANY  SPRINGS,  in  Montgomery 
county,  Virginia,  U.S.A.— Calcic  or  earthy 
waters.    See  AIineral  Waters. 

ALLEVAUD,  in  France  (IsSre).— Sulphui 
waters.    See  Mineral  Waters. 

ALLOCHIRIA  (fi\Aos,  another  ;  and  x^^P,  the 

hand). — A  peculiar  disturbance  of  cutaneous  sensi- 
bihty  in  which  a  tactile  sensation  is  referred  to 
another  part  of  the  body  than  the  seat  of  actual  im- 
pression ;  or  to  a  corresponding  part  of  the  opposite 
side  of  the  body.    See  Sensation,  Disorders  of. 

ALOPECIA.— 6««  Baldness. 

ALOPECIA  AREATA  (oAwTnif,  afox).— Synon.: 

Area  ;  Alopecia  circumscripta  ;  Porrigo  decalvans 
Fr.  Alopicie  •  Ger.  Fucksraude. 

Definition. — An  atrophic  disease  of  the  hair, 
distinguished  by  the  rapid  development  of  more  or 
less  circular  bald  patches  ;  in  rare  cases  the  baldness 
is  general. 

Symptoms. — Alopecia  areata  is  most  common  on 
the  scalp,  and  is  generally  limited  to  that  region, 
the  occiput  being  the  part  most  frequently  affected. 
In  some  instances  the  beard  and  eyebrows  sufier, 
and  in  very  rare  cases  the  whole  of  the  hair  is  lost. 
Alopecia  areata  is  usually  confined  either  to  a  single 
round  perfectly  bald  spot,  or  to  several  spots- 
irregularly  scattered  about  the  scalp  ;  when,  how- 
ever, the  disease  attacks  the  occiput,  it  is  often 
roughly  symmetrical.  The  same  remark  applies 
when  the  eyebrows  and  eyelashes  are  affected,  and  in 
all  severe  cases,  which  have  a  tendency  to  become 
symmetrical.  A  characteristic  feature  of  the  disease 
is  the  rapidity  with  which  the  hair  falls  off  over  a 
limited  area,  leaving  very  few,  if  any,  stumps  on  the 
bald  patch,  which  is  bounded  by  hair  of  apparently 
natural  growth.  WTien,  however,  the  hair  round 
the  area  comes  out  very  easily,  it  may  safely  be  pre- 
dicted that  the  spot  will  increase  in  size.  The  part 
affected  is  sniooth  and  sometimes  pinker  than  the 
surrounding  skin,  but  much  more  commonly  it  is  of 
the  same  colour,  or  paler.  There  is  sometimes  a 
slight  atrophy  of  the  skin,  as  well  as  of  the  hair,  so 
that  the  area  has  a  shallow,  cupped  character  ;  this 
is  comparatively  rare,  and  therefore  cannot  be  due 
simply  to  the  loss  of  hair. 

-tEtiology  and  Pathology. — The  causes  of 
alopecia  areata  are  obscure.  The  immediate  origin 
of  the  disease  is  probably  some  nerve-disturbance, 
leading  to  atrophy  of  the  roots  of  the  hair  and  rarely 
also  of  the  skin.    This  view  is  confirmed  by  the  fact 
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lhat  there  is  occasionally,  though  rarely,  a  tempo- 
lary  loss  of  sensibility  over  the  area,  and  even  w  hen 
tliis  is  not  the  case,  the  skin  is  less  sensitive  to 
irritants  than  is  normal.  Sometimes  the  loss  of  hair 
is  preceded  by  neuralgic  pains,  or  tenderness  on 
pressvn-e,  but  more  commonly  there  are  no  subjective 
sensations.  The  disease  is  rather  more  common 
in  childhood  and  youth  than  in  middle  life,  while  it 
is  seldom  seen  in  old  age  ;  the  writer  has,  however, 
met  with  one  case  in  a  man  over  seventy  years  of 
age  who  co\npletcly  recovered.  Alopecia  is  pro- 
bably equally  common  in  males  and  females,  though 
on  this  point  there  is  some  difference  of  opinion. 
The  old  idea  that  the  disease  was  due  to  a  parasitic 
fungus  is  still  common  ;  but  many  of  the  clinical 
features  of  the  disease,  especially  its  great  liability 
t"  recur  after  complete  absence  for  perhaps  years,  is 
not  at  all  m  accordance  with  a  parasitic  origin. 
There  is  certainly  sometimes  a  family  tendency  to 
alopecia.  In  extreme  cases  of  alopecia  areata,  in 
which  all  the  hair  is  lost,  the  nervous  origin  of  the 
disease  is  generally  admitted.  Sabourard  has  found 
no  less  than  fifteen  species  of  micro-organisms  in 
cases  of  alopecia  areata,  all  of  which  he  regards  as 
casual  denizens  having  no  ^etiological  relation  tc  the 
disease. 

Radclifte  Crocker  remarks,  '  No  one  hypothesis 
will  explain  all  cases,  and  the  clinical  facts  can  only 
be  accounted  for  by  explaining  some  cases  on  a 
trophoneurotic  supposition  and  others  on  a  parasitic' 

With  regard  to  its  morbid  anatomy,  it  may  be  said 
lhat  it  is  often  difticult  to  find  stumps,  but  when 
present  they  are  very  characteristic.  They  are  also 
sometimes  valuable  for  the  purpose  of  differential 
diagnosis,  since  they  are  unlike  the  slumps  of  ring- 
worm, being  straight  and  thicker  at  the  free  end 
than  at  the  point  of  insertion,  which  is  contracted 
inio  a  sort  of  neck,  ending  in  a  small  rounded 
atrophied  root  looking  like  a  note  of  admiration 
sign,  !.  A  very  slight  amount  of  traction  removes 
them  entire  ;  in  this  respect  they  differ  much  from 
ordinary  ringworm-stumps. 

Diagnosis. — Ringworm  is  the  only  disease  which 
is  liable  to  be  mistaken  for  alopecia  areata.  The 
difficulty  arises  thus  :  in  common  ringworm,  either 
from  treatment  or  from  some  unknown  cause,  the 
hair  sometimes  falls  rapidly  off,  instead  of  break- 
ing as  it  usually  does.  When  the  hair  comes  out 
in  this  way,  with  root  attached,  a  smooth  bald 
spot  is  left,  exactly  like  alopecia  areata  ;  under 
these  circumstances,  unless  a  stump  can  be  obtained 
r.>r  examination,  the  diagnosis  is  very  difficult.  The 
presence  of  other  cases  of  ringworm  in  the  same 
house,  and  the  history  of  the  patient,  may  be  a 
guide  to  diagnosis. 

Dr.  Crocker  mentions  a  very  interesting  and 
instructive  series  of  ca.ses  of  '  eight  children  in  one 
family,  who,  while  at  the  seaside,  had  eacli  a  few 
small  perfectly  bald  spots  on  their  heads  ;  they 
were  quite  bare  from  the  first,  and  never  larger  than 
half  an  inch  in  diameter.'  After  a  time  the  gover- 
ness contracted  the  disease,  whicli  was  believed  by 
her  doctor  to  be  alopecia  areata,  and  not  contagious  ; 
she,  however,  slept  with  her  sister,  who  afterwards 
showed  similar  spots.  Dr.  Crocker  says:  'The 
hairs  round  were  loose  ;  there  were  no  short  hairs, 
but  one  pulled  out  of  the  border  showed  distinct 
fungus-elements,  indistinguishable  from  tinea  tonsu- 
rans. In  no  case  were  there  more  than  three  spots, 
and  they  were  all  small.  In  one  child  there  was  a 
history  of  a  red  ring  on  the  side  of  the  cheek.'  The 


writer  has  himself  met  with  three  similar  examples. 
The  first  was  in  a  school  of  about  forty-five  girls, 
where  there  were  upwards  of  twenty  girls  affected 
with  small  bald  spots  on  the  head,  mostly  free  from 
stumps  ;  there  were,  however,  in  a  few  cases  a 
sufficient  number  of  stumps  full  of  ringworm-fungus 
to  make  the  diagnosis  certain.  The  medical  officer 
to  the  school  correctly  diagnosed  ringworm,  although 
the  appearance  of  most  of  the  children  would  have 
deceived  any  one  had  the  cases  occurred  singly.  The 
second  instance  was  in  a  boys'  school,  in  which  six- 
teen or  seventeen  cases  of  bald  spots  on  the  head 
occurred.  The  writer  saw  in  the  first  place  only 
two  boys,  who  were  sent  to  him  before  it  was  known 
that  any  others  in  the  school  were  affected.  Both 
boys  had  small  bald  spots  like  area,  but  on  one 
of  the  spots  were  ringworm-slumps.  The  writer 
recommended  that  all  the  boys  in  the  school  should 
have  their  heads  examined  ;  this  was  done,  and  then 
many  others  were  found  to  have  bald  spots.  He 
subsequently  saw  one  or  two  other  boys  from  the 
same  school  with  bald  spots,  which  he  had  no  doubt, 
under  the  circumstances,  were  ringworm.  In  this 
instance  the  disease  had  been  called  alopecia  areata, 
and  pronounced  not  contagious.  The  third  case  was 
in  a  family  of  children. 

In  all  these  cases  tliere  was  a  very  close  resem- 
'olance  to  '  area,'  so  that  it  would  be  almost  impos- 
sible to  diagnose  an  isolated  case  as  tinea  ton- 
surans, unless  some  of  the  affected  hairs  remained. 
In  ringworm,  when  the  hairs  have  all  been 
shed,  the  risk  of  iurther  contagion  is  much 
diminished  ;  on  the  other  hand,  the  disease  spreads 
very  rapidly  at  first,  for  every  hair  tliat  is  shed  is  a 
centre  of  infection.  Syphilitic  alopecia  may  re- 
semble alopecia  areata  very  closely.  The  hair  on  the 
rest  of  the  scalp  is,  however,  generally  scanty,  and 
some  evidence  of  syphilis  usually  coexists  elsewhere. 

Treatment. — The  prognosis  in  most  cases  of 
alopecia  areata  is  favourable,  depending  on  the 
duration  of  the  trouble,  but  the  disease  is  very 
tedious.  In  the  neurotic  form  the  new  hair  is  fre- 
quently white,  and  remains  so  for  a  long  time.  The 
treatment  is  partly  local  and  partly  general  ;  the 
local  treatment  consists  in  the  application  <.if  stimu- 
lating remedies  to  the  bald  patch,  of  which  the  Ijest 
is  cantharides.  The  acetum  cantharidis,  diluted 
with  one  or  two  parts  of  spirit,  and  painted  on  daily 
with  a  camel's-hair  brush,  answers  very  well.  The 
lotion  used  should  not  lie  strong  enough  to  blister, 
because  its  daily  use  cannot  then  be  continued. 
Capsicum,  oleum  pini,  perchloride  of  mercury,  and 
faradisni  find  favour  with  some  dermatologists.  A 
stimulating  parasiticide,  as  chrysarobin  ointment 
(5j  to  §j  lanolin),  is  most  useful,  but  its  employment 
has  drawbacks.  The  general  treatment  should  con- 
sist of  suitable  tonics,  and  wine  or  beer,  with  plenty 
of  rest  and  bracing  air.  Continued  physical  fatigue 
appears  in  many  rases  to  fivour  the  development  of 
alopecia  areata.'  Robf.rt  Liveing. 

ALPHOS  and  ALPHOIDES  {h.\<\,us,  white).— 
Terms  signifying  white  and  white-looking,  associ- 
ated with  the  whiteness  of  the  scales  of  common 
psoriasis  :  hence  lepra  alphos  and  lepra  alplieides. 
See  Psoriasis. 

ALPHOSIS  {a.K<^os,  white).  —Whiteness,  or  the 
process  of  turning  v.diite.    See  AcHROMA. 

ALTERATIVES.  —  Definition.  —  Medicines 
which  gradually  restore  the  nutrition  of  the  body  to 
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a  healthy  condition,  without  producing  evacuations, 
or  immediately  exerting  any  very  evident  action 
upon  the  nervous  system. 

Enumeration. — The  principal  alteratives  are — 
Nitric  and  Nilro-hydrochloric  acids  ;  Chlorine  and 
Chlorides ;  Iodine  and  Iodides ;  Sulphur  and  Sul- 
phides ;  Potassium  and  its  salts  ;  Mercury  and  its 
salts  ;  Phosphorus  and  Hypophosphites  ;  Antimony  ; 
Arsenic  ;  Taraxacum  ;  Sarsaparilla  ;  Hemidesmus  ; 
Guaiacum  ;  Colchicum  ;  and  Mezereon. 

Action.  —  Healthy  nutrition  depends  on  the 
digestion  of  the  food,  its  assimilation  by  the  tissues, 
the  decomposition  of  the  tissues  during  the  exercise 
of  their  functions,  and  the  removal  of  their  waste 
products  being  performed  in  a  proper  manner — in 
due  proportion  one  to  another.  If  the  food  is  not 
properly  digested,  as  in  dyspepsia  ;  or  is  not  pro- 
perly assimilated,  as  in  diabetes ;  if  the  tissues 
break  up  too  rapidly,  as  in  fever  ;  or  if  the  waste 
products  are  not  properly  removed,  as  in  some  cases 
of  kidney-disease,  nutrition  suffers.  Digestion  and 
excretion  may  be  improved  by  tonics,  purgatives, 
and  diuretics  ;  but  alteratives  seem  to  exert  their 
action  upon  assimilation  and  tissue-change.  1  he 
digestion  of  food  is  effected  by  means  of  ferments, 
such  as  those  of  the  salivary  glands,  stomach, 
pancreas,  &c.  Some  also  of  the  changes,  such  as 
the  conversion  of  glycogen  into  sugar,  which  the 
food  undergoes  after  absorption  in  the  liver,  and 
even  certain  so-called  vital  actions — such  as  the 
coagulation  of  the  blood—  are  produced  by  a  similar 
agency.  It  is  not  improbable  that  the  histolytic 
changes  in  the  tissues  are  also  effected  by  ferments. 
They  do  not  depend  upon  oxidation,  for  although 
during  health  the  products  of  tissue-decomposition 
are  oxidised  as  fast  as  they  are  formed,  yet  under 
certain  circumstances  the  tissues  are  split  up  so 
rapidly  that  the  products  which  they  yield  are  only 
partially  oxidised.  This  is  seen  in  poisoning  by 
antimon)',  arsenic,  and  still  more  markedly  by 
phosphorus,  where  such  tissues  as  the  muscles  be- 
come decomposed,  yielding  nitrogenous  substances, 
such  as  leucin,  tyrosin,  or  urea,  and  fat.  The 
former  are  excreted  in  the  urine  ;  while  the  last, 
instead  ot  undergoing  combustion,  accumulates  in 
the  place  formerly  occupied  by  the  muscular  tissue, 
which  is  accordingly  said  to  be  in  a  state  of  fatty 
degeneration.  It  is  possible  then,  although  by  no 
means  certain,  that  alteratives  influence  nutrition, 
either  by  modifying  the  activity  of  ferments,  or  by 
altering  the  susceptibility  of  the  tissues  to  their 
action. 

Mercurials  in  purgative  doses,  taraxacum,  nitric 
and  nitro-hydrochloric  acids,  probably  act  by  modify- 
ing the  digestion  of  the  food  in  the  upper  part  of  the 
small  intestine,  or  by  affecting  the  changes  which  it 
undergoes  in  the  liver  after  absorption.  Potash 
has  probably  an  action  on  the  muscles.  Antimony, 
arsenic,  and  phosphorus  especially  aftect  the  nervous 
and  cutaneous  systems.  Mercury  has  a  peculiar 
power  of  breaking  up  newly  formed  fibrinous  de- 
posits, and  particularly  syphilitic  growths.  Iodine, 
iodides,  and  probably  chlorides,  act  upon  the 
lymphatic  system  and  promote  absorption. 

Uses. — Purgative  doses  of  mercurials,  taraxacum, 
nitric  and  nitro-hydrochloric  acids  are  useful  in  cases 
of  frontal  headache,  general  malaise,  and  depression 
of  spirits,  associated  with  symptoms  of  so-called 
biliousness,  or  with  the  appearance  of  urates  or  of 
oxalates  in  the  urine.  Potash  and  colchicum  are 
employed  in  the  treatment  of  gout.  Phosphorus 


and  arsenic  are  used  in  cases  of  nervous  debility,  as 
well  as  in  nerv  ous  diseases,  such  as  neuralgia  and 
chorea,  in  which  antimony  is  also  ser\aceable. 
Arsenic  is  also  given  in  diseases  of  the  skin  ;  and 
antimony  in  inflammation  of  the  mucous  membrane 
of  the  bronchi.  Mercury  in  alterative  (that  is, 
small)  doses,  which  are  absorbed  into  the  circulation 
without  purging,  is  used  to  break  up  newly  deposited 
fibrinous  masses,  as  in  iritis,  pericarditis,  &c.,  and 
to  counteract  the  effect  of  syphilitic  virus  upon  the 
soft  tissues  in  the  secondary  stage  of  this  disease. 
Iodine  and  iodides  act  on  the  l)Tnphatic  system,  and 
are  useful  in  removing  glandular  swellings.  By 
stimulating  the  absorbent  system  they  may  also 
assist  in  the  removal  of  the  fibrinous  deposits  and 
syphilitic  growths  disintegrated  by  mercury.  The 
iodides  are  sometimes  given  in  the  secondary,  but 
are  still  more  valuable  in  the  tertiarj',  stage  of 
syphilis.  T.  LaI'DEr  Brunton. 

ALVENEU,  in  Switzerland  Sulphur  waters, 

and  chalybeate  water,  with  iodine  and  common 
salt.    See  Mineral  Waters. 

ALVEOLAR. — A  word  used  in  pathologj'  as  de- 
scriptive of  any  morbid  growth  which  consists  of 
small  cavities  or  spaces  [alveoli),  usually  occupied 
by  cells,  and  bounded  by  walls  formed  of  cells  or 
fibres.    See  Cancer. 

AMAUROSIS  (a.y.avp(ii<Tis,  a  darkening  or 
dulling  of  the  sight). — The  term  'amaurosis'  has 
now  almost  fallen  into  disuse.  It  was  originally 
employed,  before  the  use  of  the  ophthalmoscope 
became  general,  to  denote  partial  or  total  blindness 
unaccompanied  by  any  obvious  change  in  the  eyeball. 
The  large  majority  of  cases  formerly  called  amaurotic 
are  now  more  accurately  classified.  See  Eve  and 
its  Appendages,  Diseases  of  ;  vii.  Diseases  of  the 
Optic  Nerve  and  Retina. 

AMBLYOPIA  [atx^Xvo>TTla,  dim-sightedness). — 
Obscurity  of  vision. 

AMBULANCE  (ambiilo,  I  move  about). — 
Synon.  :  Fr.  Ambulance  ;  Ger.  Feldlasarcth. 

Definitio.n. — A  term  adopted  from  the  French 
word,  which  signifies  the  movable  hospital  of  an 
army. 

The  use  of  an  ambulance  is  to  convey  from  place 
to  place  those  who  are  sick,  wounded,  or  otherwise 
incapable  of  moving. 

Description. — An  ambulance  consists  of  a 
vehicle  or  caravan,  upon  or  within  which  one  or  more 
stretchers  can  be  laid  or  fixed. 

Stretchers.  —  It  is  important  that  stretchers  should 
be  of  uniform  pattern,  so  as  to  admit  of  easy  trans- 
ference from  one  carriage  to  another.  Each 
stretcher  consists  of  two  poles  kept  apart  by  metal 
traverses,  supporting  a  canvas  stretched  between. 
The  length  of  a  stretcher  (7ft.  gin.)  is  often  incon- 
venient when  conveying  a  patient  through  passages 
or  up  staircases.  To  obviate  this  difficulty,  the 
poles  of  stretchers  used  for  civil  ambulances 
should  be  made  of  metal  tube  capable  of  being 
telescoped. 

The  vehicles  or  carriage-frames  are  of  two  kinds  : 
(l)  those  for  hand-ambulances;  and  {2)  those  for 
horse-aiiibulances. 

I.  Hand-ambulances,  or  litters,  of  which  there  are 
several  varieties,  consist  of  a  skeleton  carriage,  firmly 
supported  on  easy  springs,  and  provided  with  two, 
three,  or  four  wheels. 
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Upon  a  framework  thus  formed,  the  stretcher  fits, 
and  is  immovably  fixed  by  straps  or  bolts.  The 
carriage  is  made  with  a  view  to  convenience  of  size 
and  lightness  of  structure,  consistently  with  strength. 
Facility  in  turning  should  be  secured.  A  complete 
covering  or  hood  protects  the  patient  from  exposure. 
In  all  ambulances  special  care  should  be  taken, 
by  springs  and  other  contrivances,  to  prevent  the 
suffering  caused  by  jolting. 

2.  Horsc-ambitlanccs  SLXit  used  for  {a)  civil,  and  {b) 
military  purposes. 

(a)  The  first  of  these,  as  used  in  towns,  are 
drawn  by  one  horse.  They  usually  consist  of  coaches 
which  are  unlined,  so  as  to  allow  of  washing  and 
complete  disinfection.  One  or  two  doors  are 
placed  behind,  through  which  a  stretcher  or  bed 
may  slide  on  to  a  shelf,  occupying  about  one  lateral 
half  of  the  interior  of  the  coach.  A  seat  for  an 
attendant  completes  the  fittings. 

Ambulances  for  civil  purposes  should  be  easily 
obtainable  at  hospitals,  police-stations,  and  other 
recognised  centres. 

{b)  Military  ambulances.,  more  commonly 
termed  ambulance-wagons,  are  of  many  different 
patterns.  They  consist  of  a  wood-framed  body 
provided  with  a  cover,  curtains,  and  hood  of  canvas 
extended  on  a  skeleton-framed  roof  They  carry 
likewise  a  reservoir  for  water.  These  ambulances 
are  drawn  by  two  or  more  horses.  In  the  English 
army  they  are  generally  arranged  to  carry  two 
patients  on  stretchers,  and  five  others  less  seriously 
injured,  two  in  front  and  three  behind.  In  the 
German  army  they  accommodate  four  stretchers — 
two  on  the  floor  of  the  wagon,  and  two  on  a  plane 
above — besides  five  other  persons  slightly  wounded. 

In  war  the  ambulance-wagons  are  never  suffi- 
ciently numerous  to  meet  the  demands  arising  after 
a  heavy  battle  ;  in  such  emergencies,  farm  wagons 
and  carts  of  the  country  are  therefore  requisi- 
tioned and  the  wounded  are  laid  upon  a  bed  of 
straw. 

Ainbiilaiice  Field  Hospital. — Captain  Tomkins,  of 
the  Victoria  Rifles,  and  the  writer  have  designed  an 
ambulance-wagon  which  supports  on  its  exterior 
a  folding  double  tent  35  x  22  feet.  Twenty  folded 
stretchers,  each  convertible  into  a  bedstead,  one 
foot  high  by  two  feet  two  inches  wide,  line  the 
side  of  the  wagon.  There  are  also  provided  the 
requisites  for  twenty  beds,  surgical  instruments 
and  appliances,  a  furnace  for  cooking  and  for 
warming  the  tent  in  winter,  together  with  rations 
for  three  days.  This  arrangement  obviates  the 
necessity  for  assistance  from  the  main  army. 

A.  T.  Norton. 

AMBULANT  {ambulo,  I  move  about).  — Moving, 
■unfixed,  shifting.  Applied  to  diseases  that  shift 
from  one  part  to  another,  such  as  erysipelas  ;  in 
connection  with  blisters  applied  in  succession  to 
different  parts  of  the  body,  also  called  '  flying 
blisters;'  and  to  moving  or  'field'  hospitals,  as 
distinguished  from  fixed  or  '  base '  hospitals. 

AMBULATORY  (ambulo,  I  move  about).— A 
term  used  in  connection  w  ith  mild  or  latent  cases  of 
acute  diseases,  in  which  the  patient  continues  to 
walk  about,  or  work,  up  to  a  late  period  of  the 
attack,  as  in  typhoid  {ever— tj//)  la  is  ambulans  s. 
ambulatoriits.    See  TvPHOin  Fever. 

AM^LIE-LES-BAINS.in  France  (Pyrenees). 

Thermal    sulphur    waters    and    climatic  health- 


resort.  See  Mineral  Waters,  and  Ci.imatk, 
Treatment  of  Disease  by. 

AMENORRHCEA  (k,  priv.  ;  ix-riv,  a  month;  and 
^e'o),  I  flow). — Absence  of  the  menstrual  flow 
during  any  portion  of  the  period  of  life  when  it 
ought  to  be  present.  See  MENSTRUATION,  Dis- 
orders of. 

AMNESIA  (ai^uTjala,  forgetfulness).-  Synon.  : 
Fr.  Ainuhie  ;  Ger.  Geddcktjiisschwdche). — A  general 
term  signifying  loss  or  defect  of  memory ;  com- 
monly, however,  used  in  reference  to  one  particular 
class  of  defect  of  memory,  viz.  that  for  words 
{amnesia  verbalis).  Sometimes  there  is  a  mere  for- 
getfulness  of  proper  names  ;  sometimes  a  substitu- 
tion of  wrong  words  ;  at  other  times  the  pronuncia- 
tion of  a  meaningless  jargon,  not  at  all  representing 
words.  The  production  of  these  defects  is  due  to 
disease  in  different  parts  of  the  brain,  owing  to  the 
memories  of  words  being  threefold— auditory,  visual, 
and  kinesthetic.    See  Aphasia. 

AMCEBA  COLL — A  species  of  amoeba,  found  in 
connection  with  ulceration  of  the  colon  and  with 
tropical  abscess  of  the  liver.  See  Dysentery  ;  and 
Liver,  Abscess  of. 

AMPHORIC.  — A  peculiar  hollow,  metallic  quality 
of  sound,  elicited  occasionally  by  percussion,  but  more 
commonly  heard  in  auscultation.  Amphoric  breath- 
sound  resembles  that  produced  by  blowing  into  an 
empty  glass  or  metallic  vessel  with  a  narrow  neck 
{amphora).    See  Physical  Examination. 

AMYLOID  DISEASE  {i.p.v\Qv,  starch). —  Sy- 
NON.  :  Lardaceoiis  Disease  ;  Albuminoid  Disease  ; 
Waxy  Degeneration.  Fr.  Degeneration  amyloide  ; 
Ger.  Amyloide  Entartung ;  Speckartige  Degenera- 
tion. 

Definition. — A  condition  characterised  by  a 
peculiar  degeneration  of  the  cells  of  certain  organs, 
whereby  a  substance  known  as  amyloid  or  lardacein 
is  produced. 

./Etiology. — The  most  frequent  cause  of  this 
condition  is  protracted  suppuration  from  a  deeply 
seated  focus,  such  as  diseased  bone,  or  from  a 
cavity  not  admitting  of  effectual  drainage.  Hip- 
disease,  empyemata,  and  chronic  pulmonary  tuber- 
culosis are  thus  frequent  antecedents  of  amyloid 
degeneration.  It  also  occurs  in  tertiary  syphilis 
and  in  the  hereditary  form  of  this  disease,  apart 
from  any  suppuration,  and  occasionally  in  cases  of 
dysentery,  malaria,  leuchsemia,  and  malignant 
tumours.  Very  rarely  it  appears  to  be  a  primary 
disease,  especially  in  children.  Amyloid  degenera- 
tion is  met  with  as  a  merely  local  change  in  the 
neighbourhood  of  syphilitic  gummala. 

The  formation  of  amyloid  substance  is  probably 
due  in  all  cases  to  the  action  of  toxines  produced  by 
micro-organisms.  This  is  suggested  by  its  associa- 
tion with  ill-drained  cavities  rather  than  with  pro- 
fuse but  unimpeded  suppuration,  and  is  confirmed 
by  the  experimental  induction  of  the  change  by 
inoculating  animals  with  cultures  of  the  Staphylo- 
coccus pyogenes  aureus.  In  cases  of  suppuration 
experimentally  produced  the  appearance  of  the 
degeneration  may  be  exceedingly  rapid.  Amyloid 
substance  is  very  resistent  to  putrefaction  and  to  the 
action  of  digestive  ferments.  Chemically  it  is  stated 
to  be  a  compound  of  an  organic  acid  (chondroitin-sul- 
phuric  acid)  with  some  form  of  albumen  (Krawkow). 
It  is  probable  that  this  latter  component  may  vary 
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somewliat  in  different  specimens,  and  tliat  thus  slight 
differences  of  behaviour  to  reagents  may  be  ac- 
counted for. 

Anatomical  Characters. — The  organs  princi- 
pally affected  by  amyloid  degeneration  are  the  liver, 
spleen,  kidneys,  intestine,  and  lymphatic  glands  : 
more  rarely  the  other  digestive  organs,  the  generative 
organs,  muscles,  serous  membranes,  and  cerebro- 
spinal meninges  may  be  involved.  The  change  is 
primarily  confined  to  the  connective  tissue  ;  it  is 
doubtful  whether  epithelial  cells  ever  undergo  this 
transformation.  Affected  organs  are  enlarged,  pale 
and  bloodless,  firm  in  consistency,  with  smooth 
surfaces  and  somewhat  thickened  rounded  edges. 
On  section  they  present  in  advanced  cases  a  peculiar 
glistening  appearance,  as  if  dotted  with  small 
masses  of  transparent  material.  Early  stages  of  the 
change  can  only  be  recognised  by  the  characteristic 
colour-reactions  ;  if  the  cut  surface  of  an  amyloid 
organ  be  washed  and  treated  with  a  weak  solution 
of  iodine,  the  degenerated  parts  assume  a  mahogany- 
brown  hue,  while  the  healthy  tissue  is  stained  a 
pale  yellow.  For  microscopic  purposes  sections  are 
stained  with  methyl-  or  gentian-violet,  excess  of  the 
dye  being  washed  out  with  dilute  ( lo  per  cent. )  acetic 
acid  :  thus  treated  the  amyloid  masses  are  stained  a 
magenta  colour,  the  normal  tissue  appearing  blue. 
If  sections  be  stained  with  iodine  and  mounted  in 
glycerine,  the  addition  of  a  drop  of  strong  sulphuric 
acid  placed  at  the  edge  of  the  cover-glass  will 
produce  a  blue  or  greenish-blue  coloration  in  the 
amyloid  substance. 

In  the  liver  the  degeneration  affects  principally 
the  capillaries  of  the  hepatic  arteiy,  and  therefore 
appears  first  in  the  middle  zones  of  the  lobules. 
The  liver-cells  are  pressed  upon  by  the  new 
material,  and  become  fatty  and  finally  disappear. 
In  very  rare  cases  the  capillaries  of  the  portal  vein 
may  Ise  affected,  and  ascites  may  ensue.  In  the 
spleen  the  disease  may  affect  either  the  Malpighian 
bodies  alone,  which  then  resemble  grains  of  boiled 
sago  set  in  the  substance  of  the  organ  (sago-spleen), 
or  the  connective  tissue  forming  the  trabecule  (dif- 
fuse form)  :  rarely  both  forms  occur  together  (mixed 
form).  In  the  /kidneys  the  glomeruli  generally 
suffer  early,  and  along  with  them  the  middle  coat  of 
the  smaller  arteries  is  invaded  ;  later  the  larger 
arteries,  the  iutertubular  tissue,  and  the  tunica: 
propria  of  the  tul)iilcs  also  sufier.  A  certain 
amount  of  tubal  nephritis  generally  accompanies 
the  degeneration,  being  due  either  to  pressure  and 
irritation  caused  b)-  the  masses  of  amyloid  material 
or  to  the  action  of  the  same  toxines  which  cause  the 
degeneration.  Casts  are  formed  in  the  tubules, 
and  it  is  said  that  they  may  give  the  characteristic 
amyloid  reaction  with  iodine  ;  more  frequently  they 
are  either  hyaline  cylinders  or  covered  with  fatty  or 
granular  epithelium.  In  the  intestine  the  vessels 
running  in  the  centres  of  the  villi  are  chiefly  affected, 
so  that  treatment  with  iodine  causes  the  interior  of  the 
gut  to  appear  stippled  with  closely  set  brown  dots. 

Effects. — The  eftects  of  amyloid  degenera- 
tion of  the  liver  and  spleen  cannot  be  distinguished 
from  those  of  the  primaiy  condition  from  which 
the  patient  is  suffering,  though  there  can  be  little 
doubt  that  the  general  constitutional  disturb- 
ance is  aggravated  b)-  the  degeneration  of  these 
organs.  If  the  intestine  is  affected,  severe  and 
uncontrollable  diarrhoea  results,  probably  due  to 
increased  transudation  of  serous  fluid  through  the 
affected  vessels.    Ulcers  may  also  be  formed  in  the 
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intestine,  apparently  by  rubbing  off  of  villi  rendered 
brittle  by  the  change.  In  the  kidney  increased 
transudation  leads  to  polj'uria  and  to  the  appear- 
ances of  albumen  in  this  secretion.  It  is  here  often 
difficult  to  distinguish  the  respective  parts  played 
by  amyloid  change  and  by  the  accompanying  tubal 
nephritis. 

Clinical  Characters. — Patients  suffering 
from  secondary  amyloid  disease  are  weak,  anaemic 
and  emaciated.  The  abdomen  is  often  enlarged 
owing  to  the  increase  in  size  of  the  liver  and  spleen, 
which  may  together  occupy  a  large  portion  of  this 
cavity.  Ascites  is  exceptional,  and  there  is  not  often 
pain  in  the  afiected  organs  :  when  pain  occurs  it 
is  probably  due  to  the  weight  thrown  upon  their 
attachments  or  to  slight  accompanying  peritonitis. 
The  enlarged  organs  are  smooth  and  firm  on  pal- 
pation and  not  generally  tender.  In  primary 
cases  and  in  amyloid  disease  affecting  the  kidneys 
alone  (frequently  syphilitic)  there  is  less  emaciation 
and  debility,  but  antemia  is  constant.  The  urine  is 
pale  and  abundant,  and  contains  an  amount  of 
albumen  which  increases  as  the  disease  advances. 
The  occurrence  of  subacute  attacks  of  tubal  nephritis 
may  cause  the  urine  to  be  temporarily  scanty,  high- 
coloured,  and  even  bloody:  in  such  cases  unemia 
may  result.  The  intestine  is  generally  affected  late 
in  the  disease. 

Diagnosis. — Enlargement  of  liver  and  spleen 
occurring  in  leuchgemia,  in  cirrhosis  of  the  liver,  and 
in  children  the  subjects  of  rickets  or  congenital 
syphilis,  have  to  be  distinguished  from  amyloid 
disease.  In  most  cases  of  this  degeneration  the 
existence  of  suppuration  in  some  part  gives  a 
clue  to  the  nature  of  the  condition.  If  any  question 
of  leuchsemia  arise,  it  should  be  borne  in  mind  tf.al 
suppuration  may  be  associated  with  some  increase  in 
the  number  of  leucocytes  present  in  the  blood,  but 
that  in  such  a  case  the  additional  white  corpuscles 
will  be  of  the  multinucleated  variety.  The  exist- 
ence of  amyloid  disease  of  the  kidney  alone  must 
practically  be  inferred  by  a  process  of  exclusion. 
A  history  of  syphilis  or  signs  of  this  disease  may  be 
of  assistance  as  pointing  to  a  cause  of  amyloid 
change.  The  form  of  renal  disease  for  which  the 
amyloid  kidney  is  most  likely  to  be  mistaken  is  the 
contracting  large  white  kidney :  the  presence  of 
oedema  is  in  favour  of  the  inflammatory  condition, 
but  the  supervention  of  tubal  nephritis  upon  the 
degenerative  process  may  make  the  existence  of  the 
latter  impossible  to  recognise. 

Prognosis.  — If  the  cause  of  the  amyloid  de- 
generation can  be  removed,  it  is  rendered  fairlv 
certain  by  the  results  of  experiment  that  the  local 
change  may  disappear.  Unfortunately  the  removal 
of  the  cause  may  often  be  impossible,  and  in  such 
cases  it  is  unlikely  that  the  patient  will  survive  the 
appearance  of  amyloid  disease  for  more  than  two 
years.  Many  cases  terminate  fatally  at  a  nmch 
earlier  period.  The  occurrence  of  diarrhoea,  showing 
implication  of  the  intestine,  indicates  that  the  fatal 
issue  will  not  be  long  delayed.  In  syphilitic  cases  the 
outlook  is  less  unfa\  ourable,  and  recovery  may  take 
place  under  appropriate  treatment. 

TRK.vr.MLNT. — The  treatment  of  amyloid  disease 
must  be  directed  mainly  to  the  primary  cause. 
Towards  prevention  of  its  occurrence  much  has 
been  done  by  antiseptic  methods  of  surgeiy,  both  in 
lessening  the  number  of  cases  which  suppurate  and 
in  checking  suppuration  when  it  has  occurred. 
Even  after  amyloid  change  has  set  in  every  attempt 
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must  still  be  made  to  treat  the  pyogenic  focus  by 
the  most  radical  methods  available.  The  patient 
must  in  all  cases  be  placed  in  the  most  favourable 
conditions.  Carefully  regulated  nutritious  diet  is 
indispensable  :  sea-air  and  sunshine  are  valuable 
auxiliaries.  Cod-liver  oil,  malt-prcparations,  hypo- 
phosphites,  and  iron  are  useful  remedial  agents.  In 
syphilitic  cases  iodide  of  potassium  must  be  given  in 
full  doses.  Care  must  be  exercised  in  prescribing 
any  preparations  of  mercury  to  patients  who  are 
the  subjects  of  renal  lesions.  For  the  diarrhoea  due 
to  the  intestinal  affection,  opium,  bismuth,  and  other 
astringents  may  be  tried,  but  the  condition  is 
seldom  amenable  to  any  form  of  treatment. 

Wm.  Cecil  Bosanquet. 

AMYOTROPHIC  (a,  priv.  ;  fiw,  a  muscle  ;  and 
rpotpT],  nutrition). — Associated  with  muscular  wast- 
ing.   ScL  Si'iNAL  CoKD,  Diseases  of. 

AN/EM lA  (a,  priv.;  and  af^ja,  blood). — Synon.  : 
SpanaDiia  ;  Hydnsmia  ;  Oligemia  ;  Aglobulism. 
P"r.  Aiiemie  ;  Ger.  Aiidinie  ;  Blittai-miith. 

Definition. — Deficiency,  absolute  or  relative, 
of  the  most  important  constituents  of  the  blood, 
particularly  albuminous  substances  and  red  cor- 
puscles. 

This  definition  is  purely  pathological,  and  the 
condition  thus  expressed  presents  many  varieties, 
anemia  in  the  widest  sense  of  the  term  including 
oligtemia,  oligocyclicemia,  hydrsemia,  and  spantemia, 
as  well  as  chlorosis  [see  Chlokosis  ;  and  liLOOD, 
Morbid  Conditions  of).  From  the  clinical  point  of 
view,  anajmia  is  a  condition  of  system  in  which  im- 
poverishment of  the  blood,  whether  from  want  or 
from  waste,  is  associated  with  symptoms  of  im- 
perfect discharge  of  the  vital  functions. 

^E  l'lOLOGY.  —  The  causes  of  anaemia  are  generally 
multiple  and  complex.  First,  the  supply  of  blood 
to  the  body  may  be  insufticient,  and  that  from  a 
variety  of  causes,  of  which  the  chief  are  : — derange- 
ments of  alimentation,  including  insufficient  food, 
constipation,  and  morbid  states  of  the  lymphatic 
and  blood-glands  ;  such  defective  hygienic  condi- 
tions affecting  the  formation  and  nutrition  of  the 
blood  as  want  of  light,  air,  and  muscular  exercise  ; 
prolonged  exposure  to  the  infiuence  of  certain 
poisons,  as  lead,  mercury,  and  malaria  ;  and,  lastly, 
interference  with  the  free  circulation  of  the  blood 
by  cardiac  or  vascular  disease,  such  as  valvular 
disease  or  dilatation  of  the  heart  and  aneurysm  of 
the  aorta.  Secondly,  the  consumption  of  blood 
is  increased  by  hemorrhage  ;  by  profuse  discharges, 
such  as  suppuration  and  albuminuria  ;  by  haemo- 
lysis ;  by  rapid  growth  and  development  ;  by  fre- 
quent pregnancy  and  superlactation  ;  by  excessive 
muscular  exertion  ;  and  by  the  presence  of  pyrexia, 
or  of  new  growths,  which  rob  the  system  of  nutritive 
material.  In  a  third  group  of  cases  of  anremia  both 
the  supply  and  the  consumption  are  at  fault.  Thus 
derangement  of  the  organs  and  of  the  whole  process 
of  sanguification  is  frequently  associated  with  pro- 
fuse discharges  from  various  parts ;  and  in  acute 
febrile  diseases,  malignant  diseases,  and  the  '  chronic 
constitutional  diseases,"  such  as  syphilis,  tuberculosis, 
Bright's  disease,  albuminoid  disease,  Addison's 
disease,  and  others,  the  cause  of  the  ansemia  is  ex- 
tremely complex.  But  the  majority  of  the  cases  of 
anaimia  that  are  regarded  and  treated  as  such  fall 
into  the  class  to  which  the  name  of  idiopathic  has 
been  applied.    In  such  cases  the  anremic  condition 


is  due,  not  to  any  disease  so  called,  but  to  disturli- 
ance  of  nutiition  generallv — that  is,  of  the  healthy 
relation  betvveen  the  demands  of  the  system  and  the 
supply  of  nutrient  material.  This  condition  occurs 
chiefly  in  children  and  young  women,  at  the  period 
of  bodily  growth  and  of  the  development  and  early 
activity  of  the  sexual  functions  ;  and  when,  as  so 
frequently  and  unfortunately  happens,  the  air,  food, 
occupation,  and  nervous  relations  of  the  individual 
are  all  more  or  less  unwholesome. 

Anatomical  Characters. — The  blood  suffers 
three  principal  changes  in  declared  anteniia,  namely: 
(i)  increase  or  deficiency  (oligremia)  in  amount  ;  (2) 
deficiency  in  red  corpuscles  or  htemoglobin  (oligocy- 
thoemia,  aglobulism)  ;  and  (3)  deficiency  in  albumi- 
nous constituents  (hypalbuminosis).  Of  these  oligie- 
mia  is  the  rarest,  the  total  amount  of  blood  being 
often  increased  {see  CHLOROSIS).  Aglobulism  is  a 
very  early  and  common,  as  well  as  the  mosi 
obstinate,  change  in  the  blood.  Hypalbuminosis  is 
the  most  advanced  and  perhaps  the  most  serious 
alteration  of  the  three  (see  Blood,  Morbid  Condi- 
tions of).  The  blood  is  watery  and  pale  ;  has  a 
diminished  specific  gravity  ;  and  coagulates  slowly 
and  loosely,  or  in  aggravated  cases  not  at  all,  settling 
into  three  layers — consisting  respectively  of  red 
corpuscles,  white  corpuscles,  and  plasma.  The 
body  presents  certain  changes  directly  due  to  the 
state  of  the  blood.  Whether  the  anajmia  be  local 
or  general,  the  corresponding  parts  are  blanched 
and  'bloodless.'  The  cells  of  the  tissues  become 
atrophied  and  degenerate,  in  consequence  of,  and 
in  proportion  to,  the  interference  with  their  plastic 
and  functional  activity  respectively  ;  and  the  so- 
called  '  an?emic  '  form  of  fatty  heart,  liver,  kidneys, 
and  other  organs  is  the  result.  If  death  occur 
suddenly  from  acute  anremia,  the  heart  is  foun<l 
empty  and  contracted. 

Pathology. — When  the  volume  of  blood  in  the 
body  has  been  reduced  by  repeated  small  haemor- 
rhages, the  phenomena  that  supervene,  while  they 
express  the  want  of  blood  as  a  whole,  and  of  its 
several  constituents,  are  chiefly  referable  to  the 
loss  of  two  of  these  constituents — the  albuminous 
substances  and  the  red  corpuscles  or  hjemoglobin, 
that  is,  of  the  oxidisable  and  the  oxidising  materials. 
The  same  effects  will  be  produced  by  a  drain  of  the 
liquid  part  only  of  the  blood,  or  by  poverty  of  the 
blood  from  any  of  the  causes  enumerated  above, 
whether  of  the  nature  of  waste  or  of  want  ;  inasmuch 
as  loss  of  plasma  speedily  affects  the  nutrition  of  the 
red  corpuscles.  These  phenomena  constitute  the 
symptoms  of  the  anremic  condition  whatever  may 
be  its  cause  ;  their  relative  prominence  naturally 
varying  according  to  an  immense  number  of  circum- 
stances. 

Symptoms. — The  subjects  of  anremia  are  usually 
girls  and  young  women.  Their  general  appearance, 
which  is  striking,  is  one  of  pallor,  debility,  and 
variable  loss  of  feminine  fulness.  The  visible  parts 
of  the  surface  are  pallid,  often  with  a  tinge  of  dusky 
brown  on  the  eyelids  and  the  backs  of  the  hands  ; 
the  clearness  of  the  complexion  varies  with  the 
normal  pigmentation  of  the  body  ;  the  skin  is  soft, 
satiny,  and  rather  loose.  The  mucous  surfaces  also 
are  blanched  ;  the  sclerotic  is  pearly  blue.  The 
loss  of  flesh  may  be  moderate,  or  it  may  be  con- 
siderable. The  extremities  are  cold,  and  the  legs 
and  lower  eyelids  are  often  oedematous.  Pyrexia 
is  occasionally  present,  the  temperature  rising  as 
high  as  102^  F.  or  even  more.    Bodily  strength  is 
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reduced ;  muscular  force  is  diminished,  while 
myalgia  is  common  ;  an  air  of  languor  and  want  of 
vigour  pervades  the  whole  demeanour  ;  and  the 
patient  is  sleepy,  dull,  and  depressed.  The  subject 
of  ansemia  generally  complains  of  weakness,  various 
pains  about  the  body  and  head,  and  marked  short- 
ness of  breath  on  the  least  exertion.  The  last 
symptom  is  unaccompanied  by  other  evidence  of 
respiratory  derangement ;  in  character  the  breathing 
is  regular,  and  short  or  even  panting.  The 
symptoms  referable  to  the  circulation  consist  chiefly 
of  palpitation  on  exertion  ;  a  tendency  to  faint ;  and 
pain  or  distress  over  the  cardiac  region.  The 
physical  signs  indicate  cardiac  enlargement  of 
variable  degree.  A  rough  systolic  murmur  is 
usually  heard  over  the  pulmonary  artery ;  a  soft 
systolic  murmur  at  the  aortic  base,  in  the  mitral 
area,  possibly  over  the  whole  prsecordia,  and  even 
at  the  scapular  apex  ;  the  second  sound  is  often 
universally  accentuated.  Over  the  cervical  vessels 
a  systolic  murmur  is  commonly  audible,  followed 
by  a  sharp  sound  ;  in  the  neck  a  loud  venous  hum. 
The  cervical  vessels  may  throb  ;  the  radial  pulse  is 
small,  weak,  and  of  variable  but  usually  increased 
frequency  and  suddenness.  There  is  a  tendency  to 
lisemorrhages,  especially  epistaxis ;  and  petechiae 
are  occasionally  observed.  The  digestive  system  is 
markedly  affected,  as  shown  by  loss  or  perversion 
of  appetite ;  an  anaemic,  often  clean,  but  variable 
tongue  ;  dyspepsia,  nausea,  and  sickness  after 
meals  or  on  rising  ;  and  constipation,  which  is 
present  in  the  majority  of  cases,  and  is  frequently 
prolonged  and  severe.  The  menstrual  functions 
are  almost  always  deranged  :  amenorrhoea  is  com- 
mon, in  some  form  ;  menorrhagia  is  rare  (except  as 
a  cause  of  anasmia) ;  dysmeuorrhoea  is  frequently 
associated  ;  and  leucorrhoea  is  the  rule.  The  urine 
varies  greatly.  Headache,  tinnitus  aurium,  and 
other  cerebral  symptoms  are  common.  There  may 
be  swelling  of  the  optic  disc.  Blood  drawn  from 
the  finger  shows  aglobulism.  See  Blood,  Ex- 
amination of. 

Course  and  Termbnations. — The  course  of 
antemia  in  this  form  is  essentially  slow  and  pro- 
gressive, unless  it  is  checked  ;  the  duration  is  per- 
fectly indefinite.  The  course  of  the  symptomatic 
form  will  naturally  vary  with  its  cause.  Idiopathic 
anaemia  rarely  terminates  fatally  ;  and,  when  it  does 
so,  the  event  may  be  referred,  with  few  exceptions, 
to  some  complication.  Occasionally,  however,  it 
progresses  steadily  to  death.  See  An.-f.mia,  Per- 
nicious. 

Intercurrent  diseases  may  be  expected  to  be 
severe  in  an  anaemic  condition,  in  proportion  to  its 
degree.  See  Combined  Degeneration  of  the 
Spinal  Cord. 

Diagnosis. — Aneemia  is  generally  recognised 
with  the  greatest  ease,  and  the  chief  question  of 
diagnosis  relates  to  its  cause.  The  first  point  to  be 
determined,  therefore,  is  whether  it  is  not  sym- 
ptomatic  of  some  more  grave  state,  such  as  tuber- 
culosis, syphilis,  albuminoid  disease,  or  some  other 
of  the  many  possible  causes  of  poverty  of  blood. 
Having  sectled  that  the  ansemia  is  idiopathic,  we 
must  next  exclude  two  diseases  with  w  hich  it  may 
be  confounded,  namely  chlorosis  and  Icuchjemia. 
Chlorosis,  in  which  the  plasma  is  not  considered  to 
l)e  altered,  and  which  possesses  otherwise  a  special 
pathology,  is  expressed  by  the  yellow  tint  of  skin,  by 
the  absence  of  wasting  and  of  dropsy,  as  well  as  by 
other  features  (see  Chlorosis).    The  diagnosis  of 


pernicious  anamia  is  fully  given  in  the  article  on 
that  subject.  Leuchxmia  is  recognised  by  examina- 
tion of  the  blood  and  spleen.  The  starting-point  of 
the  blood-change  in  idiopathic  anaemia  can  only  be 
discovered  by  investigation  of  all  the  facts  of  the 
case. 

Prognosis. — The  prognosis  of  anaemia  is  favour- 
able as  regards  life.  In  simple  anaemia  from  loss  of 
blood,  the  patient  may  be  assured  of  speedy  and 
complete  recovery.  In  idiopathic  anaemia,  however, 
this  promise  can  be  given  only  when  the  cause  can 
be  removed  or  avoided.  Under  favourable  circum- 
stances and  judicious  treatment,  improvement  will 
begin  almost  immediately  ;  and  health  should  be 
restored  after  a  few  weeks  or  months. 

Treatment. — The  treatment  of  ansemia,  when 
it  is  symptomatic  of  some  more  grave  condition,  such 
as  Bright's  disease  or  phthisis,  does  not  require 
notice  here.  When  blood  has  been  lost  in  serious 
quantity,  without  other  injur}-  of  consequence,  it  will 
be  naturally  restored  if  but  sufficient  time  be  given, 
and  interference  otherwise  avoided.  Attention  to 
the  ordinary  rules  of  health,  aljundance  of  food  and 
air,  and  moderate  exercise,  will  surely  if  slowly 
restore  the  patient,  without  the  administration  of  a 
single  drug.  Even  in  this  case,  however,  treatment 
may  be  of  great  service,  by  arresting,  if  necessary, 
the  cause  of  the  anaemia,  such  as  menorrhagia  or 
epistaxis  ;  and  by  assisting  nature,  if  the  condition 
should  threaten  at  any  time  to  become  intensified  by 
its  own  effects. 

But  before  the  blood  can  be  restored  in  the  large 
and  ill-defined  group  of  cases  knowm  as  idiopathic 
anaemia,  the  unhealthy  influences  under  which  the 
patient  is  placed,  and  the  functional  and  other  de- 
rangements which  are  usually  accountable  for  the 
imperfect  sanguification,  must  be  discovered  and  cor- 
rected. Each  case  must  be  treated  on  its  own  merits, 
routine  being  avoided.  Wiere  the  aetiology  is 
complex,  treatment  must  be  equally  general,  and 
the  whole  system  of  life  will  have  to  be  reformed. 
On  the  other  hand,  in  the  rapidly  growing  child  and 
youth,  and  still  more  in  girls  at  puberty,  the  great 
demand  for  nutritive  material  must  be  duly  con- 
sidered, and  every  obstacle  to  its  supply  removed. 
When  other  than  direct  discharges  are  draining  the 
blood,  they  must  be  checked.  Lactation  may  have 
to  be  forbidden  ;  and  leucorrhoea  and  spermatorrhoea 
will  sometimes  demand  local  treatment. 

The  removal  of  the  cause  being  thus  made  the 
first  element  in  treatment,  means  must  next  be 
adopted  for  the  restoration  of  the  blood.  To  accom- 
plish this,  it  will  be  necessary  to  bring  the  alimentary 
tract  and  the  organs  of  sanguification  into  a  healthy 
state.  Dj-spepsia  and  constipation  require  imme- 
diate treatment.  The  best  plan  is  to  begin  with  a 
brisk  purge,  and  to  follow  this  up  with  a  course  of 
iron  and  aloes  in  pills  every  night,  so  as  to  secure 
one,  and  only  one,  daily  evacuation  of  the  bowels. 
Therewith  a  bitter  and  alkaline  stomachic  mixture 
may  be  given  before  meals  for  a  few  weeks.  The 
food  must  be  carefully  ordered,  so  that  it  shall 
not  only  supply  the  albuminous  elements  that  are 
specially  deficient  in  the  blood,  but  be  retained, 
digested,  and  absorbed. 

The  process  of  sanguification  may  be  successfully 
assisted  by  means  of  drugs.  Iron  is  the  sovereign 
remedy  for  aglobulism  ;  and,  practically  speaking,  it 
speedily  becomes  a  question  in  the  medicinal  treat- 
ment of  a  case  of  anaemia  in  what  form  iron  is  to  be 
given.    The  compound  iron  mixture  of  the  pharma- 
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copoeia,  perhaps,  answers  more  frequently  than  any 
other  ;  but,  on  the  one  hand,  when  'there  is  con- 
stipation, as  is  so  often  the  case,  combinations  of 
aloes  and  iron  in  pill,  or  a  mixture  containing  the 
protosulphate  with  purgative  saline  sulphates,  will 
be  more  suitable  for  a  time  ;  on  the  other  hand,  when 
there  is  a  tendency  to  discharges,  the  persalts  with 
bitters,  combined,  if  necessary,  with  sulphate  of 
magnesium,  will  answer  the  purpose  better.  Com- 
pounds of  iron  with  quinine  or  strychnine  should 
be  given  in  cases  where  less  marked  anEemia  occurs 
in  older  subjects,  with  nervous  depression  and 
general  want  of  vigour.  In  special  cases  the  ferrum 
redactum,  saccharated  carbonate,  or  the  vinum  ferri 
(with  compound  decoction  of  aloes  in  constipated 
subjects),  ammonio-citrate  of  iron,  or  Blaud's  pill 
may  be  ordered.  Some  patients  cannot  take  iron 
except  in  the  effervescing  form  ;  others  only  if  it  is 
presented  to  them  highly  diluted — for  instance,  as  a 
few  drops  of  the  tincture  of  the  perchloride  in  a 
glass  of  water.  To  meet  this  difficulty,  as  well  as 
to  secure  the  benefit  of  many  other  recuperative 
influences,  a  course  of  chalybeate  waters  may  be 
the  best  means  that  can  be  devised  {see  Mineral 
Waters).  The  addition  of  arsenic  to  the  iron 
is  invaluable  in  many  cases  ;  in  other  instances 
arsenic  alone,  given  as  Fowler's  solution,  proves 
eminently  successful  after  iron  has  failed.  Accord- 
ing to  some  authorities,  manganese  assists  the  action 
of  iron.  Cod-liver  oil  is  sometimes  prescribed  with 
success.  Other  symptoms  must  be  treated  on 
ordinary  principles.  Uterine  complaints  demand 
special  attention  ;  and  bromides,  ergot,  opium,  and 
other  sedatives  and  astringents  are  indicated  where 
excitement  and  excessive  discharge  are  present. 

While  these  dietetic  and  medicinal  measures  are 
being  carried  out,  it  is  impossible  to  insist  too 
strongly  upon  attention  to  bodily  and  mental 
hygiene  :  the  use  of  the  tepid  morning  bath  ;  the 
proper  disposal  of  time  in  relation  to  exercise, 
education,  and  amusement ;  healthy  clothing,  or 
rather  '  dress  ; '  the  avoidance  of  unwholesome 
excitement ;  early  hours  ;  and  sufficient  sleep.  In 
a  large  number  of  cases  change  of  air  fulfils  many 
of  these  conditions.  On  the  other  hand,  in  acute 
anaemia,  as  well  as  in  severe  cases  of  every  kind, 
rest  in  bed  is  imperative  for  a  few  days.  Time  is  an 
essential  element  in  the  cure.  A  frequent  change 
in  the  form  of  the  medicinal  remedies  is  also  ad- 
visable. J.  Mitchell  Bruce. 

AN/EMIA,  LYMPHATIC— A  form  of  anremia 
which  is  associated  with  a  peculiar  affiection  of  the 
lymphatic  system.    S,:e  Ly.mphadenoma. 

ANy€MIA,  PERNiCiOUS.  —  Synon.  :  Fr. 
Aiieniie  pemicieuse  progressive  ;  Ger.  Progressive 
perniciose  Ajiiimie. 

Definition. — A  progressive  hasmolytic  process 
affecting  both  sexes,  especially  in  middle  life,  charac- 
terised by  fatty  degeneration  of  the  heart  and  retinal 
haemorrhages,  and  in  nearly  all  cases  terminating 
fatally. 

Pernicious  ancemia  includes  two  varieties  :  the 
primary,  essential,  or  '  idiopathic  ansemia  '  of  Ad- 
dison ;  and  the  deuteropathic,  symptomatic,  or 
secondary  anaemia  of  German  authors.  The  clinical 
symptoms  in  the  two  varieties  are,  on  the  whole, 
alike.  Wliilst  it  is  possible  that  pernicious  anaemia 
is  really  not  a  disease  per  se,  but  a  group  of  sym- 
ptoms, yet  for  clinical  purposes  these  symptoms  are 
constant  enough  to  constitute  a  distinct  disease. 


.(Etiology.  —  Pernicious  anxmia  occurs  about 
equally  in  men  and  women,  unless  we  include  all 
cases  of  fatal  or  severe  anremia  secondary  to  uterine 
haemorrhage.  In  women  the  disease  is  most  fre- 
quently met  with  between  the  ages  of  20  and  40 
(the  period  of  child-bearing),  whereas  in  men  it 
occurs  most  frequently  between  40  and  60.  The 
youngest  age  on  record  is  7,  the  oldest  is  68.  Al- 
though the  disease  is  more  common  among  country 
people  than  town-dwellers,  this  cannot  be  ascribed 
to  their  respective  occupations. 

Among  the  better  classes  the  disease  is  uncommon  ; 
when  it  does  occur,  no  cause  can  be  ascertained, 
excepting,  in  a  few  instances,  mental  worry,  grief, 
or  fright.  It  occurs  with  especial  frequency  in 
countries  the  inhabitants  of  which  are  poor  and 
insufficiently  supplied  with  food,  particularly  nitro- 
genous food,  and  who  live  in  small,  over-crowded, 
badly  lighted,  and  ill-ventilated  houses.  Repeated 
pregnancies,  especially  in  women  who  are  badly 
nourished  or  suffer  from  ordinary  bloodlessness,  are 
also  a  cause  of  pernicious  anaemia.  It  seldom  affects 
primiparse.  Excessive  lactation,  severe  puerperal 
or  other  haemorrhages,  dyspepsia,  and  the  uncontrol- 
lable vomiting  frequently  met  with  during  pregnancy, 
are  considered  by  many  authors  to  rank  as  causes 
of  the  secondary  form  of  this  disease  :  some  German 
authorities  include  parasites,  such  as  the  Ankylostoma 
duodenale  and  the  Bothriocephalus  latus.  Malaria 
and  yellow  fever  have  also  been  antecedent  to  this 
form  of  ansemia ;  and  Mliller  has  called  attention 
to  the  connection  of  constitutional  syphilis  with 
this  disease.  Septic  infection  has  been  urged  as  a 
cause  of  the  disease,  and  William  Hunter  has  re- 
cently called  attention  to  the  frequency  with  which 
patients  suffering  from  this  form  of  anzemia  are  the 
subjects  of  septic  infection  arising  from  carious  teetli 
and  stumps.  He  considers  the  disease  to  be  a 
toxaemia,  the  result  of  a  specific  infection  of  the 
digestive  tract,  and  the  chief  source  of  infection  to 
be  through  the  mouth  in  connection  with  long-con- 
tinued cario-necrotic  conditions  of  the  teeth  ;  some- 
times possibly  from  stomatitis  arising  from  other 
causes,  e.g.  drain-poisons. 

Anatomical  Characters. — As  a  rule  the  body 
is  not  emaciated  ;  indeed  a  thick  layer  of  subcu- 
taneous fat,  of  canary-yellow  colour,  is  usually 
found.  The  muscles  are  of  good  colour.  The 
heart  and  the  great  vessels  contain  but  little  blood  ; 
this  is  of  a  pale  colour  and  often  uncoagulated.  The 
heart  itself  presents  well-marked  fatty  degeneration, 
having  the  characteristic  '  tabby  cat '  appearance. 
The  fatty  degeneration  affects  the  ventricles  more 
than  the  auricles,  the  left  ventricle  more  than  the 
right,  and  the  musculi  papillares  more  than  any 
other  part.  This  is  the  most  constant  of  the  morbid 
anatomical  conditions.  The  cavities  are  sometimes 
dilated  ;  the  valves  are  normal.  Flecks  of  fatty 
degeneration  are  commonly  seen  affecting  the  intima 
of  the  large  arteries,  and  the  same  change  probably 
occurs  in  the  capillary  vessels,  explaining  perhaps 
the  occurrence  of  petechiae  and  retinal  haemorrhages. 
Small  ecchymoses  occur  in  the  brain,  serous  mem- 
branes, and  elsewhere.  Passive  effusions  into  the 
serous  cavities  are  not  uncommon. 

All  the  organs  of  the  body,  with  the  exception  of 
the  spleen,  look  very  pale,  as  if  their  vessels  had 
been  washed  out  with  water.  The  liver  is  generally 
fatty,  but  is  not  much  enlarged.  The  spleen  may 
be  normal,  small,  or  somewhat  enlarged,  but  never 
attains  great  dimensions,  as  in  leuchasmia.  The 
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kidneys  are  pale,  often  showing  slight  fatty  change. 
The  mucoU5  membrane  of  the  stomach  and  intestines 
often  exhibits  hemorrhagic  erosions  ;  and  atrophy 
of  the  tubular  glands  of  the  former  has  been  de- 
scribed. 

The  marrow  of  the  bones  may  be  normal,  or  the 
red  marrow  increased  ;  in  some  cases  the  yellow 
marrow  of  the  long  bones  has  been  replaced  by  red 
— probably  a  result  of  the  disease  rather  than  the 
cause  of  it. 

Symptoms. — The  patient  suffers  from  weariness, 
lassitude,  headache,  vertigo,  and  dizziness,  with 
faintness,  palpitation,  and  breathlessness  on  exertion. 
These  symptoms  make  their  approach  in  so  slow 
and  insidious  a  manner  that  the  patient  is  unable 
to  fix  the  date  of  their  onset,  and  probably  does  not 
seek  medical  advice  until  he  is  incapacitated  for 
mental  or  bodily  work. 

The  aspect  of  the  patient  is  characteristic  :  the 
mucous  membranes  are  pale  ;  the  skin  is  usually  of 
a  light  lemon-yellow  colour,  '  like  white  wax  changed 
by  age.'  The  conjunctivae  are  white,  though  the 
presence  of  yellow  fat  beneath  might  lead  a  careless 
observer  to  believe  there  was  slight  jaundice.  The 
patient  is  seldom  emaciated.  There  is  often  slight 
oedema  of  the  lower  eyelids  and  of  the  feet,  but 
these  symptoms  are  generally  late  in  appearing. 
The  intellect  is  usually  unimpaired,  but  answers  to 
questions  are  slow,  apathetic,  and  delivered  in  a  low 
tone  of  voice,  sometimes  interrupted  by  long-drawn 
sighs.  Sleep  is  occasionally,  but  not  usually,  heavy, 
insomnia  being  a  more  constant  symptom.  The 
tongue  is  pale,  smooth,  and  dry  ;  the  breath  offen- 
sive, with  a  cadaveric  odour  in  severe  cases.  Stoma- 
titis and  bleeding  gums  are  sometimes  met  with. 
In  many  cases  dyspepsia,  flatulent  eructations, 
vomiting,  and  a  painful  sinking  feeling  at  the  epi- 
gastrium are  prominent  symptoms.  These  gastric 
disturbances  are  attributed  by  certain  authorities  to 
irritation  of  the  cerebral  centres  by  anaemia,  by  others 
to  atrophy  of  the  gastric  glands.  The  gastric  juice 
in  a  number  of  cases  has  been  found  to  be  deficient 
in  hydrochloric  acid,  and  in  some  few  cases  this  acid 
has  been  absent,  thus  accounting  for  slow  and  im- 
perfect digestion,  anorexia,  and  nausea.  Some 
patients,  however,  eat  well,  even  to  excess.  Con- 
stipation or  diarrhoea  may  occur,  but  usually  the 
stools  are  of  normal  colour.  Dyspnoea  is  sometimes 
the  first  symptom  complained  of.  The  breathing  is 
generally  accelerated,  and,  in  advanced  cases,  is 
deep  and  noisy.  The  laboured  breathing  increases 
with  the  diminution  of  hemoglobin,  but  not  so 
rapidly  as  other  symptoms,  and  is  often  absent  as 
long  as  the  patient  is  at  rest.  The  action  of  the 
heart  is  regular  and  frequent.  Sometimes  there  is 
visible  evidence  of  dilatation,  the  impulse  being 
diffused,  and  the  area  of  precordial  dulness  increased 
laterally.  Systolic  murmurs  are  heard  over  the 
cardiac  region,  sometimes  loudest  at  the  base,  some- 
times at  the  apex.  A  venous  bruit  in  the  neck  is 
generally  present.  The  pulse  ranges  between  lOO 
and  120,  and  is  regular,  compressible,  not  small, 
often  jerky,  and  possibly  dicrotic. 

One  of  the  most  striking  clinical  features  of 
pernicious  anemia  is  the  supervention  of  lutmor- 
rhages.  Epistaxis,  menorrhagia,  sometimes  cerebral 
hemorrhage,  and  towards  the  close  of  life  petechial 
hemorrhages  and  purpuric  eruptions,  may  occur  ; 
but  by  far  the  most  important  are  retinal  hemor- 
rhages, because  they  serve  as  a  diagnostic  s}nnptom 
of  great  value.    The  condition  of  the  optic  disc  is 


shown  in  the  accompanj-ing  figure  (fig.  i).  For 
purposes  of  comparison  reference  should  also  be 
made  to  the  coloured  plates  in  the  article  on  Ophthal- 
moscope in  Medicine.  The  fundus  is  pale,  the 
arteries  are  narrow,  the  veins  broad  ;  the  hemor- 
rhages are  generally  multiple,  and  flame-shaped, 
from  their  situation  in  the  layer  of  nerve-fibres. 
They  appear  as  linear  strie,   rounded  spots  or 


Fig.  I.— Retinal  hzemorrhagc.    After  Quincke. 


patches,  clustered  around  the  optic  disc,  and  may 
have  whitish  or  yellowish  centres,  due  in  part  to 
leucocytes,  in  part  to  degeneration.  These  hemor- 
rhages may  be  quickly  absorbed,  often  lasting  only 
a  few  weeks.  There  may  be  no  disturbance  of 
vision,  unless  the  hemorrhages  are  situated  in  the 
macule  lutee.  In  all  the  six  cases  observed  by  the 
writer  retinal  hemorrhages  were  present. 

Pyrexia  is  the  rule  in  pernicious  anemia.  It 
may  be  continuous  for  months,  the  evening  tempera- 
ture reaching  loo°-lOI°  F.  ;  or  it  may  be  inter- 
mittent with  sudden  exacerbations.  The  pyrexia 
as  a  rule  is  not  severe,  but  occasionally  the  tempera- 
ture may  rise  to  105°  or  106°  F.  On  the  other 
hand,  it  may  fall  even  as  much  as  10°  below 
normal  previous  to  death.  Possibly  the  intermittent 
pyrexia  may  have  some  relationship  to  the  toxemia 
which  causes  the  hemolytic  process. 

The  urine  may  be  normal  in  quantity,  except  at 
the  close  of  life,  when  it  is  often  considerably 
diminished.  It  seldom  contains  albumen  and 
never  sugar.  It  is  often  of  a  deep  colour,  contain- 
ing excess  of  urobilin,  and  there  may  be  a  direct 
association  between  the  depth  of  colour  and  the 
hemolytic  process.  In  other  instances,  however, 
it  is  quite  pale.  The  amount  of  nitrogen  excreted 
per  diem  may  be  less  than  normal  ;  but,  as  a  rule, 
it  is  more  than  can  be  accounted  for  by  the  nitro- 
genous ingesta.  Consequently  it  must  be  derived 
from  the  excessive  waste  of  blood  and  tissue;  but 
an  incomplete  oxidation  of  the  nitrogenous  sub- 
stances leads  to  an  excretion  of  urea  and  a  deposi- 
tion of  fat.  Uric  acid  often  occurs  in  considerable 
quantities ;  indican,  pathological  urobilin,  and 
pentamethylene-diamine  have  also  been  found  in 
the  urine,  suggesting  a  morbid  process  in  the 
gastro-intestinal  tract.  Free  iron  has  been  dis- 
covered in  the  urine  by  William  Hunter. 
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Blood. — The  blood  in  pernicious  anxmia  pre- 
sents no  changes  absolutely  characteristic  of  the 
disease.  When  drawn,  it  appears  pale  and  watery, 
and  tlie  specific  gravity  is  often  greatly  reduced. 
Examined  microscopically,  it  invariably  shows  a 
considerable  diminution  in  the  number  of  red 
corpuscles,  which  may  be  reduced  to  500,000  per 
c.mm. — J5  of  the  normal — or  even  less  in  the  last 
stages  of  the  disease,  the  lowest  estimation  on 
record  being  143,000  (Quincke).  Generally  there 
is  a  striking  variation  in  the  form  and  size  of  many 
of  tlie  red  corpuscles  {see  Blood,  Morbid  Conditions 
of — coloured  plate).  It  will  be  seen  that  some  are 
much  larger  than  normal  (macrocytes) ;  many, 
again,  are  pear-shaped  or  have  an  irregular  contour 
(poikilocytes)  ;  and,  finally,  there  are  to  be  seen 
numbers  of  small,  imperfectly  developed  corpuscles 
(microcytes).  In  a  stained  fihn-preparation  num- 
bers of  nucleated  red  corpuscles  are  usually  found, 
and  sometimes  eosinophilous  cells.  The  corpuscles 
are  usually  of  good  colour.  There  is  no  leuchsmia, 
but  granular  masses  are  common.  Hayem  holds 
that  the  presence  of  nucleated  red  corpuscles  is  a 
grave  omen.  There  is  a  great  diminution  of  ho:-mo- 
globin  in  the  blood — sometimes  in  prooortion  to 
the  falling  off  in  numbers  of  the  corpuscles  ;  but, 
owing  to  many  of  the  corpuscles  being  more  highly 
charged  with  colouring  matter  than  normal,  the 
hosmoglobin-value  of  the  blood  may  be  excessive 
in  relation  to  the  number  of  the  corpuscles.  See 
Bl.OOD,  Morbid  Conditions  of. 

The  spleen  and  liver  are  in  some  cases  enlarged, 
especially  the  former.  There  is  also  evidence  of 
affection  of  another  important  structure  connected 
with  the  elaboration  of  the  blood — namely,  the 
bones.  These  may  be  tender,  and  the  sternum  is 
especially  liable  to  be  so  affected. 

Nervous  Symptoms. — Lichtheim  was  the  first 
to  call  attention  to  a  combined  degeneration  of  the 
posterior  and  lateral  columns  of  the  spinal  cord,  in 
cases  of  profound  anwmia.  Some  of  the  cases  in 
which  this  degeneration  has  been  found  are  rather 
cases  of  associated  grave  anaemia  than  of  true 
pernicious  anremia.  It  is  possible  that  a  toxsemia 
which  causes  the  hcemolytic  process  may  also  cause 
the  degeneration  of  the  tracts  of  nerve-fibres  of  the 
spinal  cord.  Such  degeneration  cannot  be  produced 
by  experimental  anaemia  in  animals  ;  and  although 
the  anKmia  would  undoubtedly  tend  to  accelerate  a 
degenerative  process,  the  evidence  rather  points  to 
a  toxin  as  the  essential  cause.  The  symptoms  are 
mostly  related  to  disorders  of  motility,  viz.  ataxia 
and  paraplegia  [see  Comhined  Degeneration  of 
THE  Spinal  Cord).  The  anremia  may  however  be 
assigned  as  the  cause  of  various  functional  nervous 
disturbances,  viz.  irritability,  loss  of  memory,  in- 
somnia, and  in  severe  cases  delirium  and  other 
mental  disturbances,  and  convulsions  and  coma 
which  sometimes  precede  the  fatal  termination. 
Monoplegia,  hemiplegia,  and  other  symptoms  in- 
dicating destructive  lesions  of  the  brain  may  occa- 
sionally arise  from  cerebral  haemorrhage. 

Cour.se,  Duration,  Terminations,  and 
Prognosis. — Of  110  cases  collected  by  Sidney 
Coupland,  the  total  duration  of  the  symptoms  in  52 
was  from  i  to  6  months  ;  in  24  from  6  to  12 
months  ;  in  25  from  I  to  2  years  ;  in  the  remaining 
12  cases  they  lasted  for  periods  of  over  2  years.  Of 
130  cases  of  primaiy  idiopathic  anaemia  collected 
by  Pye-Smith,  30  are  said  to  have  recovered. 
Death  is  usually  the  result  simply  of  anaemia,  and 


special  complications  are  exceptional.  The  pro- 
stration and  weakness  increase  ;  the  headache, 
vertigo,  and  vomiting  become  more  distressing  ;  the 
breathing  becomes  hurried,  laboured,  and  deep 
('air-hunger');  the  cardiac  palpitation  is  more 
marked  ;  and  the  patient  usually  falls  into  a  drowsy, 
lethargic  state,  either  lying  impassive,  or  tossing 
about  in  restless  delirium.  Occasionally  he  remains 
conscious  to  the  last,  unable  to  sleep,  and  feeling 
utterly  miserable  and  dejected  in  consequence  of 
the  distressing  headache  and  vomiting.  Death  maj- 
occasionally  occur  suddenly  from  syncope. 

Some  authors  dispute  the  possibility  of  true 
pernicious  anaemia  being  cured,  and  urge  that 
those  cases  which  recover  cannot  be  considered 
'  pernicious.'  The  prognosis  is  always  grave,  if  not 
absolutely  bad  ;  and  even  when  a  patient  improves 
under  treatment,  and  the  condition  of  the  blood 
would  give  hopes  of  a  cure,  a  guarded  opinion 
should  always  be  given  ;  for  a  fresh  exacerbation  of 
pyrexia,  with  haemolysis,  and  a  return  of  the 
symptoms  in  an  aggravated  form,  generally  occur 
without  any  apparent  cause. 

Pathology. — The  examination  of  the  blood  and 
urine  during  life,  taken  in  conjunction  with  the 
changes  found  in  certain  organs  after  death,  has 
thrown  some  light  upon  the  disease.  In  health  a 
constant  equilibrium  is  maintained  between  haemo- 
genesis  and  haemolysis.  The  pigment  of  the  urine 
(urobilin)  and  the  pigment  of  the  faeces  (stercobilin) 
are  both  iron-free  derivatives  of  haemoglobin.  The 
daily  loss  of  these  iron-free  derivatives  of  haemo- 
globin affords  evidence  of  a  constant  and  fairly  uni- 
form destruction  of  red  blood-corpuscles  which  is 
continually  being  balanced  by  a  corresponding  haemo- 
genesis.  The  new  corpuscles  are  formed  probably 
in  the  marrow  of  bone,  although  some  authorities 
consider  that  the  blood-platelets  may  be  their 
antecedents.  Experiments  on  animals  in  which 
anaemia  has  been  produced  by  successive  blood- 
lettings have  shown  that  the  marrow  of  bone  here 
takes  on  an  alsnormal  functional  activity,  and  that 
nucleated  corpuscles,  which  are  a  characteristic  of 
pernicious  anxmia,  niAj-  appear  in  the  circulating 
blood.  There  are  many  reasons  for  believing  that 
pernicious  anaemia  is  due  not  to  a  failure  in  haemo- 
genesis  but  to  excessive  haemolysis  caused  by  the 
absorption  from  the  alimentary  canal  of  a  toxine 
which  induces  a  destruction  of  the  blood  in  the  portal 
circulation.  Quincke  first  showed  that  in  the  spleen 
and  kidneys  and  especially  in  the  liver  an  iron- 
derivative  of  haemoglobin  (haemosiderin)  existed  in 
so  great  abundance  as  to  constitute  a  post-mortem 
characteristic  of  the  disease.  It  can  be  readily 
demonstrated  by  placing  slices  of  the  organ  in  a 
solution  of  ammonium  sulphide  which  turns  it  coal 
black,  or  better  still  by  placing  them  in  a  solution 
of  ferrocyanide  of  potassium  acidulated  with 
hydrochloric  acid.  If  thin  sections  be  prepared  in 
this  way,  it  will  be  found  that  the  blue  particles 
are  most  numerous  in  the  portal  zone  of  the  lobule. 
In  one  acute  case,  observed  by  the  writer, 
the  blood-corpuscles  contained  in  the  branches  ot 
the  portal  vein  were  in  all  stages  of  disintegration, 
and  in  the  clot  numbers  of  blue-stained  granules 
could  be  seen,  thus  affording  presumptive  evidence 
that  the  haismolytic  process  was  due  to  the  absorp- 
tion from  the  alimentary  canal  of  some  agent  which 
induced  this  chemical  change  in  the  haemoglobin. 
The  amount  of  free  iron  which  can  be  obtained  from 
a  normal    liver    is    comparatively  small,  but  in 
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pernicious  anremia  it  is  of  considerable  quantit)-. 
Thus  from  a  liver  weighing  1,240  grammes 
Vasey  obtained  for  the  writer  27  grammes  of 
ferric  oxide.  Not  only  does  the  liver  contain  this 
free  iron,  but  also  the  spleen  and  kidneys,  though  to 
a  much  less  extent.  There  is  thus  evidence  of  the 
existence  in  these  organs  of  iron  which  is  not  again 
utilised  for  the  formation  of  haemoglobin.  By  the 
side  of  this  fact  we  must  place  another,  namely  the 
presence  of  excess  of  urobilin  in  the  urine,  as  fiirther 
evidence  ofincreased  destruction  of  the  red  corpuscles. 
Along  with  this  haemolysis  there  may  be  found  in  a 
great  number  of  the  cases  evidence  of  an  increased 
haemogenesis  in  the  fact  that  there  is  an  increase  of 
red  marrow  and  often  a  conversion  of  the  yellow  mar- 
row into  red.  This  myelogenic  change  in  some  cases 
is  so  marked  that  some  authorities  consider  it  to  be 
a  cause  of  the  disease  and  not  a  result. 

Now  red  corpuscles  containing  a  due  amount  of 
haemoglobin  cannot  be  manufactured  without  iron  ; 
and  although  in  pernicious  anaemia  the  colour  of  the 
corpuscles  may  be  even  darker  than  normal,  this 
does  not  show  that  they  contain  a  sufficiency  of  iron. 
Since  there  is  a  large  amount  of  iron  lying  useless 
in  the  liver,  it  might  be  suggested  that  this  organ 
has  a  ferrogenic  function  (Delepine)  which  is  dis- 
arranged, so  that  the  iron  cannot  be  re-utilised  and 
that  consequently  although  the  disease  may  be 
primarily  hsemolytic  yet  there  is  a  disturbance  of 
the  haemogenic  function,  progressive  in  character. 
Not  only,  however,  do  the  corpuscles  diminish 
in  number,  but  the  specific  gravity  of  the  blood 
is  often  much  lower  than  normal.  The  evidence 
seems  to  support  the  view  that  there  is  absorbed 
from  the  alimentary  canal  some  poison  which 
causes  chemical  change  in  the  blood  of  the  portal 
system.  The  fact  that  in  many  cases  the  hydro- 
chloric acid  is  diminished  or  even  absent  from  the 
gastric  juice  would  support  the  view  of  a  change 
in  the  mucous  membrane,  possibly  due,  as  Hunter 
suggests,  to  an  infective  catarrh,  especially  when 
gasti  ic  disturbances  form  so  prominent  a  feature  of 
the  disease.  The  absence  of  the  hydrochloric  acid, 
however,  alone  could  not  cause  pernicious  anaemia, 
for  in  cancer  of  the  stomach,  in  which  this  acid  is 
usually  absent,  we  do  not  have  the  clinical  and 


Fig.  2. — Section  of  the  liver  showing  a  single  lobule  after 
treatment  with  ferrocyanide  of  potassium  solution  and 
hydrochloric  acid.  'Ihe  dark  shading  indicates  the  deposit 
of  iron  in  the  portal  zone,    x  75. 

pathological  phenomena  of  the  disease,  notwith- 
standing the  associated  anremia  (see  Blood,  Morbid 
Conditions  of).  But  if  the  ijifective  catarrh  spread 
to  the  intestine,  as  suggested  by  Hunter,  it  is 


possible  that  the  normal  vital  resistance  to  tire  ab- 
sorption of  poisonous  substances  engendered  by 
fermentative  processes  occurring  therein  might  b-^ 
in  abeyance,  and  poisons  could  be  absorbed  which 
would  lead  to  an  altered  condition  of  the  portal 
blood,  disintegration  of  the  corpuscles  and  deposi- 
tion of  iron  in  the  liver,  with  excess  of  the  iron-free 
derivative  of  the  haemoglobin  (urobilin)  in  the  urine. 
The  fever  which  often  shows  exacerbations  coinci- 
dent w'ith  evidence  of  increased  haemolj'sis  suggests 
a  toxaemia  ;  the  fact  that  a  few  successful  cures 
have  been  reported  (Gibson)  by  antiseptics  such  as 
^-naphthol  suggests  the  plausibility  of  tliis  h}'po- 
thesis.  The  writer's  experience  does  not  support 
the  view  that  the  anaemia  is  due  to  haemorrhages. 
Some  authors  include  in  pernicious  anaemia  cases  of 
grave  and  fatal  anaemia  due  to  definite  causes,  such 
as  Ankylostoma  duodenale  ;  it  may  however  be 
remarked  that  in  connection  with  the  anaemia 
caused  by  this  parasite  there  is  no  great  excess  of 
free  iron  in  the  liver.  The  evidence  in  favour  of  a 
specific  bacterial  cause  is  still  very  incomplete. 

Although  no  specific  organisms  have  been  found 
in  the  blood  or  organs  in  this  disease,  yet  many  of 
the  s)  mptoras — \\z.  the gastro-intestinal disturbances, 
the  peculiar  cadaveric  odour  of  the  breath,  the 
irregular  attacks  of  pyrexia,  and  the  presence  of 
indican  and  other  bodies  in  the  urine— suggest  the 
absorption  by  the  portal  circulation  of  some  poison 
formed  by  the  growth  of  micro-organisms.  It  has 
been  shown  that  the  blood  in  pernicious  anwmia,  as 
in  many  septic  diseases,  after  being  drawn  allows 
haemoglobin-crystals  to  form  spontaneously.  When 
arsenic  is  adminbtered,  the  blood  is  said  to  lose  this 
property,  suggesting  an  explanation  of  the  value  of 
the  drug  in  the  treatment  of  the  disease.  Again,  if 
putrid  serum  be  added  to  healthy  blood,  crj-stals  of 
haemoglobin  form.  It  is  possible  therefore  that  some 
intestinal  poison  sets  up  a  hsemolytic  process  in  the 
portal  circulation,  and  that  the  haemoglobin  is 
broken  up  in  the  liver — into  urobilin,  which  escapes 
by  the  urine,  and  free  iron,  which  remains  in  the 
cells  and  capillaries  of  the  portal  zone.  The 
urobilin,  which  passes  from  the  hepatic  veins  into 
the  general  circulation,  gives  rise  before  its  excretion 
to  the  lemon-yellow  colour  of  the  skin  and  fat 
(urobilin-jaundice). 

Diagnosis. — The  principal  diagnostic  features  of 
pernicious  anaemia  are  the  following :  ( I )  the 
patient  is  usually  middle-aged ;  and,  except  in  the 
case  of  women,  there  is  nothing  to  account  for  the 
onset  of  the  disease  ;  (2)  the  absence  of  any  organic 
disease  ;  (3)  the  severe  and  progressive  anjemia  ; 
(4)  the  great  diminution  of  the  corpuscles  and 
colouring  matter  of  the  blood  ;  (5)  alteration  in  the 
shape  and  size  of  the  corpuscles  and  the  presence  of 
nucleated  corpuscles  ;  (6)  signs  of  fatty  degeneration 
of  the  heart,  without  arterial  degeneration  or 
valvular  disease;  (7)  retinal  haemorrhages;  (8) 
irregular  and  occasional  pyrexia  ;  (9)  no  emaciation, 
but  frequently  rather  an  excess  of  subcutaneous  fat  ; 
(10)  lemon-yellow  coloured  skin  and  high-coloured 
urine  ;  (11)  gastric  disturbances;  (12)  carious  teeth 
and  stomatitis. 

The  diseases  for  which  pernicious  anaemia  has 
been  mistaken  are  Bright's  disease,  ulcerative 
endocarditis,  tuberculosis,  Addison's  disease,  cir- 
rhosis of  tlie  liver,  cancer  of  the  stomach  and 
malignant  disease  of  other  internal  organs,  chronic 
ulcer  of  the  stomach,  parasitic  affections,  such  as 
ankylostomiasis    and     pseudo-Ieuchaemia  myelo- 
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genica.  It  occurs  at  an  age  when  idiopathic  anaemia 
or  chlorosis  is  unhkely  to  be  met  with  ;  moreover 
an  examination  of  the  blood  should  serve  to  differ- 
entiate it.    See  Blood,  Examination  of. 

Treatment. — Preparations  of  iron  are  useless  in 
pernicious  ansemia,  and  occasionally  even  injurious. 
Most  of  the  recorded  cases  of  recovery  have  been 
treated  with  arsenic.  Although  it  is  not  a  specific, 
it  generally  prolongs  life.  Lic  iuorarsenicalis  should 
be  given  in  3-minim  doses,  rapidly  increased  to 
10  minims,  three  times  a  day  ;  and  if  it  cannot  be 
tolerated,  on  account  of  gastric  disturbances,  it  may 
be  administered  subcutaneously.  Hayem  recom- 
mends in  addition  the  inhalation  of  15  litres  of 
oxygen  a  quarter  of  an  hour  before  each  of  the  two 
principal  meals  ;  and  after  meals  a  one  per  cent, 
solution  of  hydrochloric  acid.  Ferratin  and  bone- 
marrow  are  also  remedies  which  have  been  tried 
with  varied  success.  A  few  most  successful  results 
have  been  obtained  by  the  use  of  antiseptic  drugs 
such  as  salol,  /3-naphthoI,  and  bismuth  salicylate. 
If,  as  seems  probable,  the  toxine  is  generated  in 
the  alimentary  canal  by  a  fermentative  process  of 
microbial  origin,  and  absorbed  by  the  portal  system, 
it  is  easy  to  understand  that  drugs  which  would 
arrest  such  a  process  might  yield  beneficial  results. 
Irrigation  of  the  intestine  and  lavage  of  the 
stomach  have  also  been  tried  in  some  cases  with 
apparent  success.  It  is  necessary  to  give  a  nutri- 
tious diet,  very  easy  of  digestion,  such  as  milk, 
beef-tea,  eggs,  scraped  raw  beef,  and  meat-juice. 
It  is  sometimes  necessary  to  limit  the  diet  to  pep- 
tonised  or  humanised  milk,  whey,  and  white  of  egg. 
If  vomiting  be  very  severe,  nutrient  enemata  may 
be  used.  Transfusion  has  been  tried  in  some  cases, 
but  it  is  doubtful  whether  it  has  ever  done  more 
than  prolong  life  for  a  short  time.  Defibrinated 
human  blood  should  be  used,  and  not  more  than 
half  a  pint  should  be  injected  at  once. 

Frederick  W.  Mott. 

AN/ESTHESIA  :  Local.  — Description.  — To 
produce  local  ancesthesia  or,  more  correctly,  local 
analgesia,  one  of  the  salts  of  cocaine  or  its 
analogues  is  injected  into  the  tissue  about  to  be 
operated  on.  The  detailed  method  now  employed 
is  based  upon  the  observation  of  Corning  that 
cocaine  applied  to  a  sensory  nerve  in  its  course 
abolishes  sensation  to  pain  throughout  the  tissues 
to  which  it  is  distributed.  A  sterilised  watery  solution 
of  hydrochlorateof  cocaine  ( I  to  2  percent. )  is  injected 
by  means  of  a  fine  hollow  needle  and  syringe  all 
over  the  area  to  be  operated  on.  In  the  first  place 
it  is  distributed  along  the  line  of  first  incision 
directly  under  the  epidermis,  i.e.  in  the  papillary 
layer  of  the  skin,  in  such  a  way  as  to  produce  a 
white  wheal.  Then  by  successive  injections  it  is 
distributed  layer  by  layer  through  the  subjacent 
tissues,  following  as  far  as  possible  the  distribution 
ot  the  nerves.  If  done  properly  the  tissues  are 
rendered  analgesic  in  about  five  minutes  and  can 
be  incised  and  dissected  without  causing  pain 
for  about  half  an  hour.  This  analgesia  may  be 
rendered  more  complete  and  rapid  in  the  case  of  a 
hand,  foot,  finger,  or  toe,  by  previously  checking 
the  return  of  blood  from  the  part  by  encircling  the 
part  on  the  central  side  with  a  piece  of  rubber- 
tubing. 

There  is,  however,  always  some  risk  of  the  toxic 
effects  of  cocaine  being  developed.  This  has  led 
to  a  search  for  some  equally  effective  but  less  dan- 


gerous anesthetic,  and  such  appears  to  have  been 
found  in  an  allied  chemical  substance,  /3-Eucaine 
hydrochloride,  which  seems  to  be  less  toxic  than 
cocaine  in  the  proportion  of  one  to  five.  This  is 
now  used  in  the  following  solution  :  ;8-eucaine 
I  part,  sodium  chloride  8  parts,  water  looo  parts. 
The  addition  of  eight  parts  of  common  salt  per 
thousand  of  water  neutralises  the  osmotic  effects  of 
the  latter,  and  thus  eliminates  one  element  in  the 
production  of  pain.  Such  a  solution  may  be  used 
in  almost  any  amount  required  in  the  manner  above 
described,  as  much  as  lo\  oz.  having  been  employed 
in  a  single  operation  without  any  ill  effect.  To 
avoid  causing  pain  the  solution  must  be  used  at 
body-heat  and  injected  slowly.  A  syringe,  sterilised 
by  boiling,  and  having  a  capacity  of  10  c.c. ,  is  the 
best  instrument  to  employ.  The  most  convenient 
method  for  making  the  solution  is  to  have  powders 
made  up  in  papers  containing  enough  /3-eucaine 
and  pure  sodium  chloride  to  make  7  oz.  of  solution. 
This  amount  of  boiling  water  is  placed  together 
with  one  of  the  powders  in  a  beaker  and  boiled 
for  a  few  minutes.  The  vessel  is  then  covered  to 
keep  out  impurities  and  placed  in  a  basin  of  cold 
water  until  cooled  to  blood-heat,  after  which  it  is 
kept  in  a  warm  water-bath  to  maintain  the 
desired  temperature. 

No  toxic  effects  result  from  the  use  of  /3-eucaine 
employed  in  this  way.  But  there  are  certain  dis- 
advantages from  the  operator's  point  of  view.  It  is 
difficult  for  him  to  divest  his  mind  of  the  impres- 
sion that  the  patient,  who  is  perfectly  conscious,  is 
also  sensible  of  pain,  especially  as  the  sense  of  touch 
is  not  abolished.  He  is  therefore  inclined  to  operate 
more  slowly  and  deliberately.  Indeed  this  is 
necessary  :  for  it  must  be  remembered  that  any 
dragging  on  tissues  may  affect  structures  outside  the 
zone  of  analgesia  and  so  produce  pain.  For 
instance,  in  the  case  of  a  radical  operation  for  the 
cure  of  inguinal  hernia,  though  the  first  incision  and 
dissection  may  be  quite  painless,  any  dragging  on 
the  cord  will  be  felt  acutely,  as  the  proximal  part  of 
this  structure  cannot  be  reached  by  the  injection. 
Bearing  this  fact  in  mind,  however,  we  may  avoid 
the  evil  by  careful  manipulation,  though  with  some 
expenditure  of  time.  The  artificial  oedema  produced 
by  the  injection  is  of  little  moment  in  most  opera- 
tions, but  would  be  dangerous  about  the  mouth  or 
fauces,  and  the  method  should  never  be  used  there. 

The  chief  advantages  of  the  method  are  the 
avoidance  of  the  risks,  immediate  and  remote,  of 
general  anaesthesia.  Moreover,  the  patient  is  not 
denied  food  before  or  after  the  operation.  There  is 
usually  no  vomiting,  and  this  in  itself  eliminates 
much  distress  and  some  risk,  especially  in  abdominal 
operations.  The  method  is  seen  at  its  best  in  such 
cases  as  strangulated  hernia  in  old  people  who  are 
much  run  down,  or  where  colotomy  has  to  be  per- 
formed. These  patients  are  proverbially  bad  sub- 
jects for  chloroform  or  ether,  and  suffer  much  in 
many  cases  from  subsequent  vomiting.  Again  in 
the  excision  of  thyroid -tumours  the  method 
answers  admirably.  The  writer  during  the  last  few 
years  has  employed  the  method  in  numerous  other 
operations,  such  as  those  for  the  radical  cure  of 
hernia,  for  empyemata,  for  intestinal  anastomosis, 
and  for  the  removal  of  small  tumours. 

The  method  has  recently  been  extended  in  a  very 
remarkable  way.  Professor  Bier  caused  some  cocaine 
solution  to  be  injected  into  his  own  lumbar  spinal 
cord  and  into  that  of  a  friend.    The  result  was  com- 


6o 


ANESTHESIA 


AN-iESTHETICS 


plete  analgesia  of  both  lower  extremities.  As  a 
result  of  these  experiments  amputations  of  the  leg? 
have  been  performed  under  similar  conditions,  and, 
according  to  the  published  accounts,  absolutely 
without  pain.  The  cases,  however,  are  not  numerous, 
and  are  insufficient  to  enable  surgeons  to  decide  as  to 
the  practical  utility  of  the  method. 

Arthur  E.  Barker. 

AN/ESTHETICS,  GENERAL.— Deii.mtion. 
General  anesthetics  may  be  defined  as  drugs 
capable  of  temporarily  inducing  general  siu-gical 
ancBSlliesia,  i.e.  a  loss  of  consciousness  and  sensibility 
throughout  the  entire  organism. 

Methods  of  producing  An/Esthesi.\.-  The 
anesthetics  commonly  employed  are  nitrous 
oxide,  ether,  chloroform,  and  the  A.C.E.  Mixture. 

Nitrous  oxide  is  usually  supplied,  in  liquefied 
form,  in  suitable  cylinders.  Fifteen  ounces  of  the 
liquefied  anajsthetic  will  furnish  about  fifty  gallons 
of  gas.  Nitrous  oxide  may  be  inhaled  (l)  in  its 
pure  state  ;  (2)  it  may  be  given  mixed  with  air, 
either  by  letting  the  patient  take  an  occasional  breath 
of  air,  or  by  allowing  the  admixture  of  a  definite 
percentage  of  air  (10  to  20  per  cent,  according 
to  the  type  of  patient)  with  the  anaesthetic  gas  before 
it  is  inhaled  ;  or  (3)  it  may  be  administered  mixed 
with  oxygen  (5  to  9  per  cent.),  a  regulating  stopcock 
being  employed.  Two  cylinders  should  be  coupled 
together  in  case  one  is  emptied  during  the  admini- 
stration. The  average  quantity  of  nitrous  oxide 
required  to  anzesthetise  patients  for  dental  operations 
is  five  or  six  gallons,  but  if  breathing  '  to  and  fro  ' 
into  the  bag  be  permitted  towards  the  end  of  the 
administration,  a  smaller  quantity  will  suffice. 

Ether  prepared  from  rectified  spirit  is  preferable 
to  that  obtain^id  from  methylated  spirit,  although 
the  latter  variety  may  pass  the  Pharmacopceial  tests. 
Great  care  is  necessary  in  using  ether  in  the 
proximity  of  a  naked  flame,  as  the  vapour  is  highly 
inflammable.  There  are  two  systems  of  etherisation, 
which  may  be  termed  the  semi-open  and  the  close 
respectively.  In  the  first  or  se?Hi-open  system  a 
felt  cone  or  Rendle's  mask  is  used  ;  ether  is  poured 
upon  the  sponge  within  the  cone  or  inask,  and  all 
expirations  escape  in  the  air.  The  second  or  close 
system  involves  the  employment  of  a  bag-inhaler, 
and  there  are  two  methods  for  applying  this  system, 
viz.  Clover's  and  Ormsby's. 

Chloroform  should  be  obtained  in  small  bottles, 
which  should  be  kept  in  a  cool  dark  place.  The 
author  has  been  unable  to  detect  any  clinical  differ- 
ences between  Duncan  and  Flockhart's  chloroform 
prepared  from  rectified  spirit  and  the  chloroform 
of  the  same  firm  prepared  from  methylated  spirit. 
There  is  only  one  system  at  present  known  of 
employing  chloroform,  viz.  the  open  system,  without 
re-breathing ;  but  there  are  several  methods  of 
applying  this  system.  Of  these  two  may  be 
mentioned — Skinner's  and  Junker's.  Skinner's 
mask,  upon  which  chloroform  is  sprinkled  from  a 
drop-bottle,  has  advantages  over  lint,  handkerchief, 
or  towel,  in  that  it  is  more  manageable,  and  the 
chloroforni  is  less  likely  to  injure  the  skin.  Junker's 
inhaler  is  principally  of  use  when  only  analgesia  is 
required,  as  in  normal  labour,  and  for  maintaining 
anaesthesia  during  operations  about  the  upper  air- 
passages.  It  is  a  mistake  to  suppose  that  Junker's 
inhaler  necessarily  robs  chloroform  of  its  dangers. 
For  general  use  a  Skinner's  frame  is  preferable  to 
any  other  appliance. 


The  A.C.E.  mixture,  which  consists  by  volume 
of  alcohol  I  part,  chloroform  2  parts,  and  ether 
3  parts — the  last  two  constituents  being  made  from 
rectified  spirit — is  useful  in  many  cases.  Equally 
good  results  are  obtainable  without  alcohol.  The 
mixture  is  best  administered  by  means  of  a  .Skinner's 
mask,  followed  by  a  Rendle's  mask,  but  in  the  case 
of  infants  the  former  will  suffice. 

It  is  advisable  in  many  cases  to  use  first  one 
anaesthetic  and  afterwards  to  change  to  another. 
The  following  '  successions  of  anasthetics'  are  valu- 
able :  (l)  the  nitrous  oxide — ether  sequence;  (2) 
the  A.C.E. —  ether  sequence;  and  (3)  the  ether — 
chloroform  sequence.  The  best  method  of  adminis- 
tering '  Gas  and  Ether '  is  to  adapt  a  partly  full  gas- 
bag to  a  Clover's  portable  ether-inhaler.  Clover's 
combined  gas  and  ether  apparatus  is  too  cumbrous 
and  complicated  to  be  recommended.  The  great 
advantage  of  this  sequence  is  that  unconsciousness 
is  rapidly  induced  without  discomfort,  and  without 
struggling  or  excitement.  The  second  of  the  se- 
quences mentioned  is  valuable  when  nitrous  oxide 
cannnot  be  obtained.  Anesthesia  is  induced  by  the 
A.C.E.  inixture,  and  at  the  commencement  of 
rigidity  the  Rendle's  inhaler  is  changed  for  an 
Ormsby's  apparatus  charged  with  ether.  The  third 
of  the  sequences  mentioned  is  one  which  is  often 
called  for  in  consequence  of  difficulties  experienced 
in  etherisation.  While  it  is  an  exceedingly  valuable 
one,  considerable  care  and  experience  are  needed  in 
changing  from  ether  to  chloroform.  As  a  general 
rule,  patients  should  evince  distinct  signs  of  ap- 
proaching recovery  from  ether-anesthesia  before 
chloroform  is  applied,  and  under  no  circumstances 
should  a  change  be  effected  during  violent  strug- 
gling. 

Prep.^rations  and  Precautions. — However 
simple  the  case  may  appear  to  be,  it  must  never  be 
forgotten  that  the  administration  of  an  anesthetic  is 
a  responsible  task.  Indeed,  as  a  general  rule,  diffi- 
culties are  more  likely  to  arise  in  perfectly  healthy 
patients,  about  to  undergo  or  undergoing  trivial 
operations,  than  in  cases  which  are  apparently  more 
serious.  Anesthetics  should  never  be  administered 
by  unqualified  persons.  It  is  necessary  to  have 
had  considerable  experience  before  even  moderate 
success  can  be  achieved,  and  lives  are  undoubtedly 
often  sacrificed  owing  to  the  administration  of 
anesthetics  being  placed  in  incompetent  hands. 
There  are  certain  preparations  and  precautions  to 
be  adopted  on  all  occasions.  ( I )  The  anesthetist 
should  have  at  hand  a  Mason's  gag,  tongue-forceps, 
an  efficient  form  of  mouth-opener,  instruments  lor 
tracheotomy,  two  or  three  pieces  of  sponge,  a  small 
mouth-prop,  a  towel  and  a  small  basin.  (2)  All 
constricting  clothing  should  be  unfastened,  artificial 
teeth  removed,  and  loose  teeth  carefully  noted. 
(3)  With  regard  to  diet,  an  interval  of  five  hours 
between  the  last  meal  and  the  administration  is 
generally  advisable.  For  operations  before  10  a.m. 
nothing  whatever  should  be  given  after  the  evening 
meal  of  the  preceding  day.  For  midday  operations 
a  light  breakfast  of  tea  and  toast  five  hours  before 
may  be  permitted.  In  the  case  of  very  feeble  sub- 
jects an  enema  of  beef-tea  and  brandy  an  hour  before 
the  operation  is  advantageous.  (4)  An  aperient 
should  be  given  the  night  next  but  one  before  the 
operation,  and  an  enema  on  the  morning  of  the 
operation.  (5)  The  best  posture  for  the  administra- 
tion is  the  supine,  the  head,  but  not  the  shoulders, 
being  slightly  raised  and  turned  to  one  side.  In 
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cases  of  intestinal  obstruction,  or  in  otliers  in  wliich 
vomiting  has  been  taking  place,  the  patient  should 
be  anaesthetised  with  one  shoulder  raised  by  a  pillow, 
and  the  head  turned  well  to  the  opposite  side. 
Whatever  posture  be  adopted,  the  head  should  be 
neither  flexed  nor  extended  upon  the  trunk.  The 
semi-recumbent  posture  should  be  avoided,  and  the 
same  may  be  said  of  a  special  posture,  which  is 
erroneously  regarded  as  suitable  for  operations  upon 
the  throat,  viz.  that  in  which  the  head  is  extended 
over  the  end  of  the  table.  Patients  should  be  in- 
structed to  breathe  through  the  mouth,  rather  than 
through  the  nose.  (6)  The  chest  should  always  be 
examined  before  selecting  the  anre^lhetic. 

Choice  of  An/esthetics.  -  Whenever  practi- 
cable, nitrous  oxide  should  be  employed,  either  with 
oxygen,  with  air,  or  alone,  since  it  is  the  safest 
known  anaesthetic.  If  inadmissible  or  unobtainable, 
ether  should  be  chosen.  In  other  words,  nitrous 
oxide  and  ether  should  be  the  two  routine  antes- 
thetics  for  general  surgical  work,  the  A.  C.  E.  mix- 
ture and  chloroform  being  reserved  for  special  cases 
and  for  special  operations. 

The  Patient. — As  a  rule  women  are  more  easily 
an;esthetised  than  men.  Infants  and  senile  subjects 
usually  take  anesthetics  well,  the  A.C.  E.  mixture 
producing  good  results.  Men  of  powerful  build 
with  thick  necks  must  be  anresthetised  with  care. 
Feebly  developed  subjects  usually  pass  into  an- 
esthesia without  trouble.  Vigorous,  full-blooded, 
alcoholic  |")atients,  and  ver)'  nervous  subjects  usually 
require  considerable  quantities  of  the  anaesthetic, 
and  the  excessive  use  of  tobacco  may  give  rise  to 
difficulties.  Patients  suflering  from  any  respiratory 
difficulty,  as  well  as  those  in  whom  respiration  is 
particularly  prone  to  become  embarrassed  under  the 
anesthetic,  must  be  treated  with  caution.  The 
worst  subjects  for  anaesthetics  are  ( I )  obese  patients 
suffering  from  acute  intestinal  obstruction,  with 
vomiting  and  abdominal  distension  ;  (2)  cases  of 
empyema  with  much  dyspnoea ;  (3)  patients  with 
dyspnosa  from  tracheal  pressure,  especially  if  the 
obstructed  breathing  be  associated  with  bronchial 
secretion  or  pulmonary  cedema  ;  and  {4)  fat,  flabby, 
alcoholic  men  suffering  from  some  exhausting 
disease.  Special  care  is  needed  in  aneesthetising 
patients  with  nasal  obstruction  or  enlarged  tonsils. 
In  many  of  such  cases,  a  small  mouth-prop  should 
be  inserted  between  the  teeth.  Those  who  are 
subject  to  dyspnoea  should  be  permitted  to  lie  in  the 
position  most  comfortable  to  them  :  when  an- 
esthetised  they  can  be  cautiously  moved.  Generally 
speaking,  the  presence  of  even  moderate  dyspnoea 
calls  for  chloroform  ;  but  patients  with  chronic 
bronchitis,  emphysema,  and  chronic  lung-affections 
may  usually  be  successfully  anaesthetised  by  the 
A.C.E.  mixture.  The  subjects  of  morbus  cordis 
usually  take  anesthetics  well,  provided  that  no 
asphyxial  strain  be  thrown  upon  respiration  or 
circulation.  As  a  general  rule,  the  A.C.E.  mixture 
gives  the  Ijest  results  in  cases  of  advanced  heart 
clisease.  '  Close  '  etherisation  should  be  avoided  in 
this  class  of  patients.  Should  there  be  a  history  of 
antecedent  cerebral  hemorrhage,  ether  is  contra- 
indicated. 

The  Operation  or  Condition  requiring 

An.usthesia  Short  operations  within  or  about 

the  mouth,  nose,  and  Jtasopharynx  mtLyhe  performed 
under  nitrous  oxide  or  ether.  The  available  period 
of  anesthesia  after  a  dose  of  pure  nitrous  oxide  ii 
thirty  seconds  ;  after  a  full  administration  of  nitrous 


iixide  and  oxygen,  forty-four  seconds  ;  after  three  or 
four  minutes'  etherisation,  about  ninety  to  one 
hundred  and  twenty  seconds.  By  administering 
ether  for  ten  or  twelve  minutes  an  anesthesia  of 
about  four  or  five  minutes  may  be  secured.  Tooth- 
extraction,  the  removal  of  nasal  polypi,  tonsils,  and 
adenoid  growths,  and  numerous  other  short  opera- 
tions may  thus  be  performed.  When  a  longer 
anesthesia  is  desired,  it  is  usually  best  to  maintain 
it  by  means  of  chloroform,  employing  a  Junker's 
inhaler  for  the  purpose,  the  tube  of  which  is  passed 
into  the  nose  or  mouth.  A  large  experience  is 
needed  to  decide  what  particular  degree  of  anesthesia 
should  be  maintained.  The  best  posture  for  cases 
of  this  group  is,  undoubtedly,  the  lateral.  In  this 
posture  the  tongue  may  be  removed,  the  antrum 
opened  up,  and  numerous  other  operations  performed 
without  the  slightest  embarrassment  to  breathing. 
When  the  actual  cautery  is  to  be  used,  the  patient 
must  be  under  chloroform,  as  ether-vapour  is 
inflammable.  Should  the  purely  dorsal  or  the 
sitting  posture  be  employed,  careful  and  repeated 
swabbing  with  coarse  sponges,  unattached  to  holders, 
will  be  needed.  Speaking  generally  it  is  advisable 
to  retain  the  swallowing  and  coughing  reflexes  in 
these  cases.  In  intra-laryngeal  operations  (for  which 
chloroform  is  needed)  these  reflexes  must  be 
abolished.  For  operations  about  the  jieck,  and 
particularly  in  thyrotoni}',  tracheotomy,  and  thy- 
roidectomy, chloroform  should  be  used. 

In  abdo?ni}ial  surgery  very  deep  anesthesia  is 
needed,  and,  unless  the  administrator  has  had  a 
large  experience  with  chloroform,  he  should  employ 
ether,  with  which  anesthetic  the  margin  of  safety  is 
sufficiently  large  to  allow  of  its  being  freely  pushed. 
It  is  not  always  safe  to  abolish  all  traces  of  reflex 
abdominal  rigidity,  although  this  can  be  done  in 
most  cases.  In  very  prolonged  operations,  chloro- 
form, or  some  mixture  containing  it,  should  be  used 
in  preference  to  ether.  There  is  often  considerable 
shock  in  these  cases,  especially  during  manipulations 
in  the  region  of  the  solar  plexus. 

In  operations  upon  the  pleura  or  lung  it  is 
generally  taught  that  chloroform  or  the  A.C.E. 
mixture  should  be  given  ;  and  this  course  may  be 
followed  in  most  cases.  But,  in  the  worst  subjects, 
ether  (administered  by  the  semi-open  system)  is  to 
be  recommended,  since,  if  respiration  become 
suspended  even  for  a  short  time  while  chloroform  is 
being  used,  fatal  syncope  may  rapidly  follow. 

In  operations  upon  the  ge/i/lo-ur/uary  organs  and 
rectum  very  deep  anesthesia  is  needed  :  and  ether 
is  preferable  to  other  anesthetics.  Operations  upon 
the  Sidney  are  often  attended  by  considerable  shock. 
The  same  remark  applies  to  operations  upon  the 
breast.  In  cerebral  surgery  chloroform  is  generally 
indicated. 

When  anesthetics  are  required  for  iheir  analgesic 
effects,  as  in  normal  laboitr  and  l>!liary  colic, 
chloroform  may  be  advantageously  chosen.  When 
profound  muscular  relaxation  is  needed,  as  in  re- 
ducing dislocations,  very  deep  ether-anesthesia  is 
safer  than  a  corresponding  state  of  chloroform- 
narcosis.  Muscular  relaxation  cannot  be  depended 
upon  under  nitrous  oxide,  even  when  administered 
with  oxygen. 

Phenomena  of  An.-esthesia. — {a)  A^itrous 
oxide.  The  phenomena  will  depend  primarily  upon 
the  system  of  administration  adopted.  When  the 
pure  gas  is  administered  through  accurately  working 
valves,  and  when  each   expiration   escapes,  the 
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following  phenomena  appear  : — respiration  becomes 
deeper  and  quicker  ;  the  pulse  smaller  and  more 
frequent,  and  the  colour  of  the  face  increasingly 
dusky.  The  pupils  dilate  ;  deep  guttural  stertor 
becomes  audible  ;  and  clonic  muscular  twitchings 
of  an  epileptiform  character  make  their  appearance. 
The  average  inhalation-period  is  about  one  minute, 
and  it  is  mechanically  impossible  to  administer  the 
gas  after  deep  stertor  has  set  in.  The  average 
available  period  of  anaesthesia  after  removing  the 
face-piece  is  thirty  seconds.  The  lividity,  stertor, 
and  jactitation  may  all  be  lessened  or  completely 
removed  by  administering  o.xygen  with  nitrous 
oxide.  For  this  purpose  a  regulating  stopcock  is 
necessary,  and,  after  starting  with  2  or  3  per  cent, 
of  oxygen,  the  percentage  may  be  increased  to  8, 
9,  10,  or  even  20  per  cent.,  according  to  the  type 
of  subject.  In  the  best  forms  of  aniesthesia  thus 
induced,  the  breathing  is  sleep-like  or  softly  snor- 
ing, and  the  pulse  slightly  acceleiated ;  there  is 
little  or  no  change  of  colour ;  and  clonic  move- 
ments are  completely  absent.  The  effects  produced 
by  nitrous  oxide  and  air  are  more  satisfactory  than 
those  obtainable  by  the  pure  gas,  but  less  satisfac- 
tory than  those  produced  by  nitrous  oxide  and 
oxygen.  Careful  preparation  as  to  diet  is  necessary 
in  using  the  last-named  mixture,  as  there  is  un- 
doubtedly a  greater  tendency  to  vomiting  during 
and  after  its  use  than  in  the  case  of  nitrous  oxide 
given  alone  or  administered  with  occasional  breaths 
of  air.  Stertor  and  '  jactitation ' — one  or  both — 
are  the  signs  that  pure  nitrous  oxide  has  been 
administered  to  its  full  extent  ;  and  when  either  or 
both  occur,  fresh  air  must  be  admitted.  Caution  is 
needed  in  pushing  the  administration  to  its  full 
extent  in  short-necked  subjects,  in  patients  with 
affections  of  the  throat  or  nose,  in  very  young 
children,  in  persons  with  any  marked  dyspncea, 
and  in  senile  subjects.  The  signs  of  non-asphyxial 
ancesthesia  are  softly  snoring  breathing,  and  an 
insensitive  conjunctiva. 

{d)  Ether. — This  anKSthetic  is  usually  given  by 
Clover's  Portable  Regulating  Inhaler,  which,  in 
cold  weather,  and  when  about  to  be  used  for 
anresthetising  powerfully  built  subjects,  should  be 
very  slightly  warmed.  The  figures  on  the  inhaler 
indicate  the  extent  to  which  the  to-and-fro  air- 
current  is  made  to  pass  over  ether,  and  not  the 
relative  proportions  of  ether  and  air.  When 
properly  used,  ancesthesia  can  be  secured  in  about 
three  and  a  half  minutes  without  excitement  or 
struggling. 

The  following  method  of  administration  should 
be  adopted:  —  i.  The  patient's  head  should  be 
turned  well  to  one  side.  2.  He  should  be  in- 
structed to  breathe  freely  through  the  mouth. 
3.  The  inhaler,  charged  with  ether,  and  with  the 
indicator  at  'o,'  should  be  applied  so  as  to  catch 
sufficient  expired  air  to  fill  the  liag.  4.  To-and-fro 
breathing,  willi  the  indicator  at  '  o,'  should  be 
permitted  for  half  a  minute.  5.  The  ether 
reservoir  should  then  be  rotated  continuously  but 
almost  imperceptibly,  '  I  '  being  reached  at  the  end 
of  the  firs'-  minute,  '  2  '  at  the  end  of  the  second 
minute,  and  '  3 '  at  the  end  of  the  third  minute. 
6.  One  breath  of  fresh  air  should  be  admitted  when 
stertor  begins.  7.  After  this  breath  of  air  has 
been  given,  the  patient's  colour,  rate  and  depth  of 
breathing,  and  general  condition,  will  indicate  the 
extent  to  wliich  further  supplies  of  fresh  air  may  be 
.allowed.    When  once  the  cornea  has  become  in- 


sensitive to  touch,  the  inhaler  should  be  removed 
and  fresh  air  admitted  at  frequent  intervals.  Xo 
definite  rule  applying  to  every  case  can  be  formu- 
lated ;  but  the  weaker  the  patient  and  the  longer 
the  administration,  the  greater  should  be  the 
quantity  of  air  allowed.  Should  excitement  and 
struggling  occur,  the  administration  must  be  con- 
tinued. In  very  exhausted  subjects  but  little  ether 
will  be  needed,  and  the  air-supply  must  be  ample. 
The  signs  of  anaesthesia  are : — Regular  snoring 
breathing ;  very  slight  duskiness,  disappearing 
when  plenty  of  air  is  allowed  ;  moderate  dilatation 
of  the  pupil ;  general  muscular  flaccidity  ;  a  quick, 
full  pulse  ;  and  an  increased  secretion  of  mucus  and 
saliva.  When  ether  is  given  by  the  semi-open 
system,  excitement  and  struggling  generally  occur, 
large  quantities  of  the  anaesthetic  are  needed,  and 
several  minutes  elapse  before  surgical  anaesthesia 
takes  place. 

c.  Chloroform. — It  is  a  mistake  to  administer 
this  anaesthetic  either  too  sparingly  or  too  recklessly. 
In  the  former  case,  prolonged  emotional  disturb- 
ances, lividity,  pallor,  vomiting,  and  feebleness  of 
pulse  will  be  produced,  while  anaesthesia  will  be 
delayed  ;  and  syncope  may  even  be  initiated.  In 
the  latter  case,  '  holding  the  breath,'  coughing, 
struggling,  and  asphyxial  complications  may  ensue. 
It  is  also  important  to  remember  that  with  concen- 
trated vapours  a  dangerous  or  fatal  dose  of  chloroform 
may  easily  be  inhaled.  A  very  weak  vapour  should 
be  used  at  the  outset,  and  a  continuous  atmosphere 
of  a  moderately  strong  vapour  kept  up  till  anaisthesia 
begins  to  appear.  Should  excitement  and  struggling 
arise,  frequent  breaths  of  fresh  air  must  be  per- 
mitted. By  degrees  the  hampered  breathing  of  the 
excitement-stage  will  subside,  and  regular  softly 
snoring  respiration  will  become  audible  ;  the  muscles 
will  relax ,  the  pulse  will  become  somewhat  slower 
than  the  normal  ;  the  face  less  florid ;  the  corneae 
insensitive  to  touch  ;  and  the  pupils  moderately 
contracted.  An  attempt  should  be  made  to  main- 
tain this  condition,  taking  as  guides  ( i )  the  corneal 
reflex,  (2)  the  respiration,  (3)  swallowing  move- 
ments, (4)  the  pupil,  (5)  the  state  of  the  muscular 
system,  (6)  the  colour  of  the  face,  and,  when  work- 
ing without  a  trace  of  corneal  reflex,  (7)  the  pulse. 
In  many  patients  it  is  possible  to  retain  a  very  slight 
corneal  reflex  ;  in  such  cases,  provided  respiration 
be  free  and  there  be  no  indications  of  shock,  the 
pulse  may  be  disregarded.  The  pulse  is,  however, 
of  great  value  as  a  guide  in  profound  anxsthesia,  for 
it  will  become  slower  and  smaller  with  more 
chloroform,  and  quicker  and  fuller  with  less.  Pro- 
vided the  patient  be  properly  anxsthetised,  the 
breathing  will  become  quieter  with  less  chloroform, 
and  deeper  with  more  ;  but  in  too  profound  an  an- 
esthesia more  of  the  anesthetic  will  induce  a  quiet 
form  of  breathing  from  incipient  bulbar  paralysis. 

As  compared  with  ether  ansesthesia,  that  of  chloro- 
form is  less  satisfactory  so  far  as  respiration  and 
circulation  are  concerned.  But  by  carefully  watch- 
ing the  above  signs  it  is  possible  to  administer 
chloroform  safely.  The  utmost  vigilance,  however, 
is  necessary  in  conducting  the  administration  in 
cases  requiring  the  profound  eflfect  of  the  drug. 

d.  A.C.E.  Mixture. — The  effects  of  this  are 
almost  identical  with  those  of  chloroform,  except 
that  the  pulse  and  breathing  are  of  a  more  satisfac- 
tory type. 

The  Dii-i-icuLTiES,  Accidents,  and  Dangers 

CONNECIED  WITH  AN,1£STHESIA.  — Much  miscon- 
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ception  prevails  with  regard  to  the  nature  and  mode 
of  origin  of  the  various  difficulties  which  may  arise 
in  connection  with  surgical  ansesthesia.  It  is 
probably  not  an  exaggeration  to  say  that  in  five 
out  of  six  cases  in  which  dangerous  symptoms  arise, 
such  symptoms  are  not  directly  dependent  upon  an 
overdose  of  the  anxsthclic.  There  is  a  remarkaljlc 
tendency  under  all  anaesthetics  for  respiration  to 
become  embarrassed,  and  this  tendency  is,  if  any- 
thing, more  marked  during  light  anaesthesia,  when 
the  muscular  system  is  not  relaxed,  than  during 
surgical  narcosis.  Again,  it  by  no  means  follows, 
because  a  patient  is  exceedingly  weak  or  is  the 
subject  of  cardiac  disease,  that  there  will  be  an 
unusually  great  liability  to  dangerous  symptoms. 
The  strongest  and  most  vigorous  patients  often  give 
the  greatest  trouble  to  the  anassthetist. 

(a)  Primary  respiratory  failure. — Respiration 
may  be  interfered  with  in  one  of  three  ways: — (l) 
from  occlusion  of  the  upper  air-passages,  (2)  from 
conditions  affecting  the  bronchi,  pleurae,  or  thoracic 
parietes,  or  (3)  from  paralysis  of  the  nervous  me- 
chanism of  respiration.  The  symptoms  presented 
by  the  patient  will  depend  upon  the  anaesthetic 
employed,  the  degree  of  anesthesia  at  the  time  of 
the  arrested  breathing,  and  the  cause  of  the  arrest. 

(l)  Occlusion  may  take  place  at  various  points. 
The  teeth  may  become  clenched  ;  the  tongue 
engorged  and  swollen  ;  and  the  nasal  air-way  shut 
off  by  the  soft  palate.  This  state  is  not  uncommon 
in  certain  suljjects  during  incipient  anaesthesia.  Or 
the  tongue  may  be  spasmodically  drawn  backward 
in  the  course  of  stertor,  till  the  glottis  is  completely 
covered.  '  Falling  back  of  the  tongue,'  in  its  literal 
sense,  is  rare,  only  occurring  in  certain  positions  of 
the  head,  and  in  complete  muscular  relaxation. 
Partially  performed  deglutition  will  necessarily 
arrest  breathing,  and  is,  perhaps,  the  most  common 
cause  of  temporary  suspension  of  the  respiratory 
functions.  Laryngeal  spasm  is  also  a  common 
cause  of  obstruction.  It  may  be  of  reflex  origin, 
i.e.  due  to  the  operation,  or  it  may  depend  upon 
local  irritation  caused  by  the  anaesthetic  vapour,  or 
by  mucus  or  blood.  There  is  also  a  paralytic 
state  of  the  superior  aperture  of  the  larynx  which 
may  induce  obstruction.  Again,  foreign  bodies, 
including  blood,  mucus,  pus,  and  vomited  matters, 
may  obstruct  breathing.  Lastly,  there  are  various 
pathological  conditions  of  the  naso-pharynx  which 
may  cause  obstruction  during  anxsthesia,  either 
from  alteration  in  position  of  parts,  or  from  increase 
in  size  owing  to  venous  engorgement.  Whatever 
the  nature  of  the  occlusion  may  be,  the  effects 
produced  upon  the  patient  will  be  the  same,  viz. 
the  appearance  of  asphyxial  symptoms.  If  the 
anaesthesia  at  the  time  be  light  and  the  circulation 
good,  increasing  duskiness  will  occur,  abortive 
attempts  at  breathing  as  evidenced  by  thoracic  and 
abdominal  movements  will  continue  for  a  time,  the 
pulse  will  gradually  fail,  and  pallor  may  replace 
cyanosis.  A  vigorous  man  who  becomes  asphy.xiated 
owing  to  obstructive  stertor  under  nitrous  oxide 
may  retain  a  pulse  at  the  wrist  for  several  minutes  : 
whereas  a  flabby  and  obese  subject  with  a  dilated 
heart,  who  is  being  anxsthetised  by  chloroform,  may 
lose  his  pulse  almost  immediately  if  the  slightest 
embarrassment  to  breathing  take  place.  Such  a 
case  may  easily  be  mistaken  for  one  of  primary 
cardiac  failure.  The  treatment  in  all  cases  should  be 
to  remove  the  slightest  embarrassment  to  breathing 
immediately  it  is  detected.    Tha  lower  jaw  should 


be  pressed  forwards  ;  the  head  slightly  extended  ; 
the  mouth  opened  by  a  Mason's  gag  ;  the  tongue- 
forceps  applied  ;  any  foreign  body  removed  ;  and 
forcible  compression  of  the  chest  employed. 
Blood,  mucus,  &c. ,  must  be  removed  by  sponging, 
attention  being  paid  to  posture.  Should  the  larynx 
have  been  invaded  by  these  fluids,  forcible  com- 
pression of  the  chest,  with  sponging,  will  usually 
suffice  to  restore  breathing.  Forcible  traction  of 
the  tongue  will  usually  relieve  laryngeal  spasm. 
If  these  measures  fail,  artificial  respiration  should 
be  attempted  with  the  hope  of  overcoming  the  ob- 
struction, and  if  this  be  fruitless  tracheotomy  must 
be  performed.  (2)  Little  need  be  said  with  regard 
to  cessation  of  breathing  dependent  upon  conditions 
affecting  the  bronchi,  lungs,  pleurx,  and  thoracic 
parietes,  for  in  such  cases  some  pathological  condition 
is  generally  present.  Spasm  ot  the  respiratory 
muscles,  which  is  occasionally  met  with  during  the 
stage  of  struggling  and  excitement,  is,  however,  a 
serious  complication.  It  usi\ally  passes  off  spontane- 
Musly,but  occasionally  resists  all  treatment.  Artificial 
respiration,  forcible  inflation  of  the  lungs,  and  venesec- 
tion constitute  the  treatment  mostly  likely  to  succeed. 
(3)  With  regard  to  paralytic  cessation  of  breathing, 
this  takes  place  as  the  immediate  result  of  a  toxic  dose 
of  the  anresthetic.  There  is  no  obstruction;  there  is 
no  spasm  ;  but  breathing  fails,  sometimes  gradually, 
sometimes  abruptly.  The  treatment  is  immediate 
artificial  respiration.  The  mouth  should  be  opened, 
the  tongue  pulled  forwards,  and  Sylvester's  method 
of  artificial  respiration  applied.  See  Artificial 
Respiration  and  Resuscitation. 

(b)  Primary  circulatory  failure. — It  occasionally 
happens  that  the  pulse  ceases  at  the  wrist  while 
respiration  is  proceeding  regularly.  This  condition 
may  arise  under  all  aniesthetics,  and,  while  it  un- 
doubtedly calls  for  careful  attention,  and  in  many 
cases  treatment,  it  by  no  means  implies  imminent 
danger.  By  far  the  most  common  cause  of  the  con- 
dition is  the  surgical  procedure  itself.  Surgical 
shock  may  occur  in  all  stages  of  anaesthesia.  It 
may  be  characterised  by  slight  evidences  of  cardiac 
inhibition — the  pulse  becoming  slow,  feeble,  or 
irregular — or  it  may  be  so  marked  as  apparently  to 
threaten  the  life  of  the  patient.  It  is  questionable, 
however,  whether  surgical  shock,  occurring  inde- 
pendently of  haemorrhage,  is  ever  actually  fatal.  It 
is  most  common  in  renal,  abdominal,  mammary, 
and  cervical  operations.  It  may  take  the  form 
either  of  cardiac  inhibition  or  of  vaso-motor  paralysis, 
leading  to  an  accumulation  of  blood  in  the  venous 
system.  In  minor  cases  of  surgical  shock  the  lips 
and  cheeks  should  be  briskly  rubbed  with  a  cloth, 
and  somewhat  less  anaesthetic  given.  In  more 
grave  cases  the  anaesthetic  should  be  withheld, 
the  head  lowered,  the  legs  raised,  strychnine  in- 
jected, and  an  enema  of  hot  brandy  and  water 
administered.  In  the  worst  cases  intra-venous 
saline  injections  should  be  given,  and  posture  and 
freedom  of  respiration  carefully  studied.  When 
chloroform  is  administered  in  toxic  doses  the  pulse 
may  cease  before  respiration,  even  in  the  healthiest 
subjects,  but  with  ether  this  never  occurs,  save  in 
patients  in  a  very  feeble  condition.  Primary  circu- 
latory failure  has  also  been  met  with  by  the  writer 
under  nitrous  oxide  in  a  patient  with  aortic  disease. 
Impending  vomiting  is  sometimes  associated  with 
feeble  or  absent  pulse.  The  treatment  for  primary 
circulatory  failure  produced  by  the  anaesthetic  and 
not  by  the  operation  is  artificial  respiration.  The 
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very  grave  error  has  often  been  committed  of 
treating  this  condition  by  drugs  and  stimulants. 
Experience  shows  these  latter  remedies  to  be  abso- 
lutely useless.  Indeed  they  are  actually  dangerous 
because  they  may  stand  in  the  way  of  prompt  and 
efficient  blood-aeration.  Attention  to  posture  is 
important,  and  when  any  symptoms  of  syncope 
arise,  partial  or  complete  inversion  may  be  advan- 
tageously adopted  in  combination  with  artificial 
respiration.  By  way  of  summary  it  may  be  said 
that,  putting  aside  surgical  and  pathological  causes 
of  difficulties,  reliance  must  be  placed  upon  artificial 
respiration  and  posture,  and  that  any  other  measures 
should  be  regarded  as  of  secondary-  importance. 

After-Effects  of  An.esthetics. — The  after- 
effects of  anse.sthetics  depend  upon  the  presence  or 
absence  of  food  within  the  stomach  at  the  time  of 
the  operation,  and  upon  the  duration  of  the  admini- 
stration. There  are  of  course  other  factors,  such  as 
the  type  of  subject,  the  quantity  of  anaesthetic  used, 
and  the  kind  of  anaesthetic.  The  after-effects  of 
nitrous  oxide  are  very  shght,  provided  care  be  taken 
in  regulating  the  diet.  Vomiting  after  ether  is  more 
common  than  after  chloroform,  although  protracted 
vomiting  is  more  often  met  with  under  the  latter 
anesthetic.  In  the  experience  of  the  writer  the  best 
results,  so  far  as  the  absence  of  after-effects  is  con- 
cerned, are  to  be  obtained  by  the  gas-ether-chloro- 
form sequence,  the  first  two  anaesthetics  being  used 
for  inducing  anaesthesia,  and  chloroform  for  main- 
taining it.  By  keeping  the  head  turned  upon  one 
side,  so  as  to  allow  the  escape  of  mucus,  and  by 
maintaining  an  equable  anaesthesia,  after-effects  are 
less  likely  to  occur  than  under  other  circumstances. 
As  a  general  rule  no  nourishment  should  be  given 
till  the  patient  feels  inclined  to  take  it.  After 
short  administrations  a  little  tea  or  coffee  is  often 
much  appreciated.  After  long  administrations  clear 
soup,  beef-tea,  or  solid  meat-essence  may  be 
given.  Milk  and  eggs  must  be  avoided.  In  cases 
of  much  nausea  or  vomiting  two-ounce  doses  of 
very  hot  water  may  be  taken.  Inhalations  of 
vinegar  are  also  recommended.  In  very  severe 
cases  a  blister  may  be  applied  to  the  epigastrium. 
It  is  important  that  directly  the  administration  is 
suspended  the  patient  should  be  placed  upon  his 
side,  in  order  that  mucus  or  vomited  matters  may 
pass  freely  from  the  pharynx  and  mouth  ;  and  he 
should  be  left  undisturbed  in  a  quiet  and  darkened 
room.  Jolting  and  other  movement  of  the  bed 
should  be,  if  possible,  avoided.  The  room  should 
be  well  ventilated,  but  care  should  be  taken  not  to 
subject  the  patient  to  draughts. 

F.  W.  Hewitt. 

ANAKHRE.— Synon.  :  Goundou;  Heiipuye. 
Vx.  Gros  nez. — This  singular  deformity,  the  result 
apparently  of  a  chronic  osteoplastic  process  affecting 
the  adjacent  parts  of  the  superior  maxillx  and  nasal 
liones,  is  not  uncommon  in  the  natives  of  certain 
parts  of  the  West  Coast  of  Africa,  particularly  on 
the  Ivor)'  and  Gold  Coasts  and  their  respective 
hinterlands.  It  occurs,  though  rarely,  among  West 
Indian  negroes.  In  well-marked  examples  oval, 
symmetrical,  smooth,  bony  outgrowths  form  promi- 
nent swellings  at  the  sides  of  the  nose.  In  some 
instances  the  growths  are  so  large  that  they  interfere 
with  the  line  of  vision,  the  patient  being  obliged  to 
lower  the  head  in  order  to  see  over  them.  The 
integuments  are  not  involved,  nor  is  there  any 
obstruction  of  the  nasal  ducts  or  of  the  nostrils. 


The  swellings  consist  of  a  thin  cortex  of  dense  bone 
enclosing  a  core  of  cancellous  tissue.  They  com- 
mence—according to  Chalmers— during  or  shortly 
after  an  attack  of  yaws— with  nasal  discharge  and 
much  headache.  After  a  lime  the  discharge  and 
pain  cease  but  the  swelUngs  continue  to  increase. 
Growth  may  be  spontaneously  arrested  at  any  stage, 
or  it  may  steadily  progress  till  each  mass  attains  the 
size  of  a  goose's  egg,  producing  a  hideous  deformity 
and  perhaps  completely  occluding  vision,  although 
not  destroying  the  eyes.  Occasionally,  though 
rarely,  the  disease  is  confined  to  one  side  of  the  face. 
It  never  ulcerates,  breaks  down,  or  spontaneously 
subsides. 

Chalmers  considers  that  anakhre  is  a  sequel  of 
yaws,  the  result  of  the  interference  with  the  nutrient 
vessels  of  the  bones — a  consequence  of  intra-nasal 
ulcers.  Further  evidence  is  however  required  before 
this  view  of  its  origin  can  be  considered  as  established. 
It  is  difficult  on  such  an  hypothesis  to  account  for 
the  s)Tnmetry  of  the  swellings  and  for  the  singularly 
limited  geographical  range  of  the  disease.  Macleod 
regards  anakhre  as  parasitic  ;  Strachan  suggests  that 
it  may  be  a  racial  peculiarity  :  neither  of  these  views 
can  explain  all  the  facts. 

Treatment. — The  swellings  are  easily  removed 
Ijy  surgical  means  and  do  not  recur. 

Patrick  Maxsox. 

ANALGESIA  (a,  priv.  ;  and  iA^oj,  pain).— 
Absence  of  sensibility  to  painful  impressions.  Sec 
Sensation,  Disorders  of. 

ANAPHRODISIA  (a,  priv.  ;  and  'A<ppoSiTr,, 
\'enus). — Absence  of  sexual  appetite.  Sometimes 
used  to  express  impotence.     See  Impotence. 

ANAPHRODISIACS.  —  Definition.  —  Medi- 
cines which  diminish  the  sexual  passion. 

Enu.meration. — The  agents  employed  as  ana- 
phrodisiacs  are  :  — Ice  ;  Cold  Baths  -  local  and 
general  ;  Bromide  of  Potassium ;  Bromide  of 
Ammonium  ;  Iodide  of  Potassium  ;  Conium ; 
Camphor  ;  Digitalis  ;  Purgatives  ;  Nauseants  ; 
Circulatory  Depressants  ;  and  Bleeding. 

Action.— The  erection  which  occurs  in  the 
genital  organs  during  functional  activity  is  due  to 
dilatation  of  the  arteries  in  the  erectile  tissues,  and 
is  regulated  by  a  nervous  centre  situated  in  the 
lumbar  portion  of  the  spinal  cord.  From  this  centre 
vaso-inhibitory  nerves  pass  to  these  arteries,  and 
cause  them  to  dilate  whenever  it  is  called  into  action. 
It  may  be  excited  reflexly  by  stimulation  of  the  sen- 
sory nerves  of  the  genital  organs  and  adjoining  parts, 
or  by  stimuli  from  the  alimentary  canal.  It  may 
also  be  excited  by  psychical  stimuli  passing  to  it 
from  the  brain.  Some  anaphrodisiacs  mav  act  by- 
lessening  the  excitability  of  the  nerves  of  the  genital 
organs,  as  the  continuous  application  of  cold,  and 
probabl}-,  also,  bromide  of  potassium  ;  some  by 
diminishing  the  excitability  of  the  genital  centres  in 
the  spinal  cord  and  brain,  as  bromide  and  iorlide  of 
potassium,  and  conium;  others  by  intluencing  the 
circulation,  as  digitalis.  There  are  also  adjuvant 
measures,  of  a  hygienic  and  moral  character,  which 
greatly  assist  and  inay  even  replace  anaphrodisiac 
medicines,  such  as  a  meagre  diet,  especially  of  a 
vegetable  nature,  the  avoidance  of  stimulants,  and 
the  pursuit  of  active  mental  and  bodily  exercise. 
Everything  tending  to  stimulate  the  genital  organs, 
or  to  increasethe  flow  of  bloodto  them  or  to  the  lum- 
bar portion  oflhespinal  cord,  should  beavoided,  such- 
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as  warm  and  heavy  clothing,  or  pads  about  the  hips 
or  loins  ;  and  a  hard  mattress  should  lie  used  in  place 
of  a  feather-bed.  Everything  likely  to  arouse  the 
passions,  such  as  certain  novels,  pictures,  theatrical 
representations,  &c.,  should  also  be  shunned. 

Uses. — Anaphrodisiacs  are  employed  to  lessen 
the  sexual  passions  when  these  are  abnormally 
excited  in  satyriasis,  nymphomania,  and  allied  con- 
ditions. As  such  excitement  may  sometimes  depend 
on  local  irritation  of  the  genitals,  in  consequence  of 
pruritus  of  the  external  organs,  excoriations  of  the 
OS  uteri,  or  balanitis  ;  or  on  the  presence  of  worms 
in  the  rectum  or  vagina  ;  these  sources  of  excitement 
should  be  looked  for,  and,  if  present,  should  be 
subjected  to  appropriate  treatment. 

T.  Lauder  Brunton. 

ANARTHRIA  (ac,  neg.  ;  and  &p6pov,  a  joint).— 
SynON.  :  Fr.  Anarthi  ie  ;  Ger.  Gliedlosigkcit). — 
A  term  applied  to  those  defects  of  speech  consisting 
of  disordered  articulation. 

ANASARCA  (ard,  up;  and  crdpl,  the  flesh).— 
An  effusion  of  serous  fluid  into  the  subcutaneous 
connective  tissues,  not  limited  to  a  particular  locality, 
but  becoming  more  or  less  diffused.    See  Dropsy. 

ANEURYSM. — An  aneurysm  may  be  defined 
either  as  a  localised  dilatation  of  an  artery  ;  or  as  a 
sac,  containing  fluid  or  partially  coagulated  blood, 
in  communication  with  an  artery.  It  may  result 
from  the  weakening  of  the  wall  of  the  vessel 
(1)  by  disease  ;  (2)  from  some  congenital  defect 
of  development;  or  (3)  from  direct  injury.  The 
disease  which  most  commonly  leads  to  the  formation 
of  aneurysm  is  arterio-sclerosis,  especially  where 
syphilis  is  one  of  its  causal  factors.  The  combina- 
tion of  syphilis,  alcoholism,  and  over-exertion,  which 
frequently  occurs  in  soldiers,  renders  them  specially 
liable  to  aneurysm  ;  but  it  is  also  common  in  labourers 
and  in  those  whose  occupation  involves  the  lifting 
of  heavy  weights.  Its  relation  to  over-strain  seems 
to  be  indicated  by  its  vastly  greater  frequency  in 
Great  Britain,  where  the  labouring  classes  work 
much  harder  than  on  the  continent  of  Europe. 
Acute  arteritis,  especially  the  septic  form  found  in 
malignant  endocarditis,  where  the  intima  of  the 
aorta  is  first  damaged  by  the  impact  of  the  frag- 
ments of  the  ulcerated  valve  and  then  necrosed  by 
the  pyogenic  organisms  which  attack  it,  is  an  occa- 
sional cause  of  aneurysm  of  the  first  part  of  the  aorta. 
What  is  termed  embolic  aneurysm  may  be  produced 
in  one  of  the  smaller  arteries,  such  as  those  of  the 
brain,  by  the  impaction  in  it  either  of  a  calcareous 
plate  derived  from  an  atheromatous  aorta,  or  of 
a  portion  of  a  diseased  valve  containing  micro- 
organisms. The  inner  and  middle  coats  in  the  former 
case  are  eroded  by  the  mechanical  action  of  the 
sharp  edge  of  the  calcareous  plate,  and,  in  the 
second,  are  necrosed  by  the  organisms  contained  in 
the  embolus.  .As  will  be  easily  understood,  such 
aneurysms  are  very  prone  to  rupture.  The  outer 
coat  of  an  artery  as  it  passes  across,  or  along  the 
wall  of,  a  phthisical  cavity  in  the  lung,  may  be 
attacked  and  necrosed  by  the  tubercular  process,  so 
that  the  two  inner  coats  bulge  through  the  weakened 
spot  and  produce  the  so-called  hernial  aneitrys?n, 
the  rupture  of  which  produces  the  haemoptysis  that 
so  often  proves  fatal  in  advanced  pulmonary  tuber- 
culosis. Men  are  more  subject  to  aneurj'sm  than 
are  women,  in  the  proportion  of  8  to  I,  and  they 
tend  to  be  specially  affected  between  the  ages  of 


40  and  50.  'Where  aneurysm  occurs  at  an  early 
age  a  congenital  defect,  a  syphilitic  lesion,  or  au 
embolic  origin,  may  be  suspected. 

According  to  their  method  of  formation  'aneurysms 
may  be  fusiform,  saccular,  or  dissecting.  T\\t  fusi- 
form variet)'  is  simply  a  dilatation  of  a  portion  of  an 
artery  in  which  the  inner  and  middle  coats  are  more 
or  less  degenerated,  but  in  the  walls  of  which  all 
the  coats  are  present.  The  saccular  aneurysm  is 
generally  produced  by  the  rupture  of  the  inner  and 
middle  coats  of  the  artery,  frequently  as  the  result 
of  some  definite  overstrain.  A  sac  is  thus  produced 
which  communicates  with  the  artery  by  a  small 
opening,  and  is  bounded  externally  by  the  outer 
coat,  with  here  and  there  remnants  of  the  inner  and 
middle  coats  in  various  stages  of  fatty  and  calcareous 
degeneration.  In  the  dissecting  variety  one  or  both 
of  the  inner  coats  bec(5mes  ruptured,  the  blood  forces 
its  way  between  the  coats  for  a  varying  distance, 
and  then  either  escapes  back  again  into  the  vessel 
or,  as  often  happens  in  aneurysm  of  the  aorta,  into 
the  pericardial  sac.  Such  aneurysms  have  been 
found  extending  from  the  arch  of  the  aorta  as  far  as 
the  division  of  the  abdominal  aorta  into  its  two 
branches.  In  such  cases  the  aneurysm  forms  a 
second  tube  between  the  walls,  through  which  the 
blood  passes  before  it  re-enters  the  channel  of  the 
vessel. 

The  fusiform  dilatation  of  the  artery  when  once 
established  does  not  necessarily  continue  to  increase, 
but  a  saccular  aneurysm  tends  to  progressive  enlarge- 
ment, although  the  rate  of  this  enlargement  varies 
very  greatly  in  different  cases.  In  its  growth  it 
causes  an  irritative  proliferation  of  the  surrounding 
connective  tissue,  which  for  a  time  gives  some  sup- 
port to  the  thinning  outer  coat  of  the  artery,  but  in 
its  turn  also  becomes  attenuated  by  the  continuous 
stretching.  If  the  sac  approaches  bone  or  cartilage, 
it  causes  absorption  of  both,  but  the  erosion  is  much 
more  rapid  in  the  case  of  bone,  as  its  vascularity 
favours  the  occurrence  of  a  rarefying  osteitis,  whereas 
the  cartilage  is  merely  absorbed  from  its  surface. 
If  the  aneurysm  approaches  a  serous  membrane,  it 
may  cause  an  obliterative  inflammation  in  the  cavity, 
as  is  commonly  the  case  in  the  pleura,  or  it  may  rup- 
ture into  the  serous  sac  before  adhesion  takes  place, 
as  is  more  frequent  in  the  case  of  the  pericardium. 
Pressure  upon  a  mucous  membrane  may  lead  to  its 
perforation,  as  frequently  occurs  in  the  trachea,  and 
more  rarely  in  the  oesophagus  and  stomach.  Pres- 
sure upon  a  blood-vessel  may  lead  to  the  narrowing 
and  occlusion  of  the  vessel,  or  to  rupture  into  it, 
with  the  establishment  of  an  aneurysmal  varix,  as  may 
happen,  though  somewhat  rarely,  in  the  superior 
vena  cava.  When  an  aneurysm  approaches  the  skir 
it  seldom  ruptures  externally,  although  such  a  result 
often  appears  imminent.  When  it  does,  however, 
death  is  not  necessarily  immediate.  Saccular 
aneurysms  may  contain  fluid  blood  or,  more  fre- 
quently, laminated  thrombi.  In  aneurysm  of  the 
larger  arteries,  it  is  rare  to  find  any  considerable 
degree  of  organisation  in  such  thrombi,  doubtless 
owing  to  the  imperfect  adhesion  of  the  thrombus  to 
the  wall,  to  the  firmness  of  the  clot,  to  its  constant 
disturbance  by  the  blood-current,  and  to  the  de- 
generate state  of  the  vessel-walls  forming  the  sac. 
Notwithstanding  this,  the  thrombus  breaks  to  a 
certain  extent  the  force  of  the  blood-current  on  the 
wall  of  the  sac,  and  has  thus  a  certain  remedial 
power  by  limiting  the  constant  tendency  to  expan- 
sion, and,  when  a  mucous  surface  is  approached,  by 
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delaying  the  moment  of  rupture.  See  Abdominal 
Aneurysm  ;  Brain,  Aneurysm  of;  Heart,  Aneu- 
rysm of ;  Thoracic  Aneurysm. 

Alexander  Bruce. 

ANGEIECTASIA  (i.yy€iov,  a  vessel ;  and  eKToirij, 

extension).  —  Extension  or  hypertrophy  of  the  capil- 
laries and  minute  vessels  of  the  surfaces  of  the 
body,  especially  the  skin  ;  hence  aiigciectasia  capil- 
lars, a  term  applicable  to  several  forms  of  vascular 
ngevus.    See  Tumours  :  Angioma. 

ANGEIOLEUCITIS  {h.-yyiiov,  a  vessel;  and 
AeuKos,  white).  —  Inflammation  of  lymphatic  vessels. 
See  Lymphatic  System,  Diseases  of. 

ANGINA  (S7X'")  I  seize  by  the  throat,  strangle, 
or  choke). —  Synon.  :  Fr.  Angine ;  Ger.  die 
B  ratine. 

The  term  angina  was  originally  applied  to  con- 
ditions in  which  difficulty  of  breathing  and  of 
swallowing  exist  either  together  or  separately, 
caused  by  disease  situated  between  the  mouth  and 
the  lungs,  or  between  the  mouth  and  the  stomach. 
By  a  special  affix  to  the  original  term,  significative 
ol  the  seat  or  the  nature  of  the  disease,  several 
morbid  processes  are  known  and  described,  for 
example  : — angina  pai  otidea,  or  mumps  ;  angina 
tonsillaris,  or  quinsy  ;  angina  larytigea,  or  laryn- 
gitis ;  angina  Liidovici,  diffuse  suppurative  cellulitis 
in  the  submaxillary  region  ;  angina  pectoris,  or 
breast-pang ;  angina  maligna,  or  malignant  sore- 
throat  ;  angina  membranosa,  or  croup. 

ANGINA  PECTORIS.— Synon.  :  Syncope 
Anginosa;  Angor  Pectoris;  Suffocative  Breast- 
pang  ;  Stenocardia.  Fr.  Angine  de  poitrine  ;  Ger. 
Bntstbrdiine. 

Definition. — A  paroxysmal  affection  of  the 
chest,  characterised  by  severe  pain,  faintness,  and 
anxiety  ;  coming  on  more  or  less  suddenly  ;  essen- 
tially connected  with  disorders  of  the  pneumogastric, 
the  sympathetic,  and  spinal  nerves,  and  their 
branches  ;  and  frequently  associated  with  structural 
disease  of  the  heart  and  arteries. 

.(Etiology.  —  In  searching  for  the  causes  of 
angina  pectoris,  we  frequently  notice  :  (l)  The  well- 
known  conditions  which  lead  to  arterio-sclerosis 
and  myocarditis.  (2)  Morbid  changes  in  the  nerve- 
tissues.  (3)  The  existence  of  a  peculiar  condition 
of  the  nervous  system,  which  may  be  described 
as  an  undue  susceptibility  to  impressions.  It 
would  seem  to  be  often  hereditary,  and  to  be 
found  in  those  temperaments  in  which  there  is  a 
high  development  of  the  nervous  element.  (4)  The 
influence  of  age  in  relation  to  angina  is  conspicuous  ; 
the  disease  is  rare  before  puberty  ;  and  quite  eighty 
per  cent,  of  the  cases  occur  after  forty  years  of  age. 

(5)  Sex  also  displays  a  marked  influence  among 
the  predisposing  causes  of  this  disease.  True 
angina  pectoris  is  comparatively  rare  among 
women.  Out  of  49  fatal  cases,  collected  by  Forbes, 
only  2  occurred  in  females,  and  out  of  15  non-fatal 
cases  only  2 — facts  which  entirely  correspond  with 
our  exper'ence.  In  the  hysterical  temperament  a 
form  of  spurious  or  false  angina  is  not  uncommon. 

(6)  It  is  associated  in  many  instances  with  certain 
habits  of  life,  such  as  sedentary  employments  and 
indulgences  at  the  table,  and  occasionally  with 
those  states  of  the  system  termed  hysterical.  (7) 
Certain  toxic  agents,  either  metabolic  as  in  gout  and 
diabetes,  or  extraneous,  as  tobacco  and  lead. 


Anatomical  Characters. — In  a  few  cases  no 
lesions  have  been  found  post  mortem.  The  follow- 
ing have  been  the  most  important  changes. 

(a)  Involvement  of  the  nerves,  either  of  the 
branches  of  the  cardiac  plexus  in  mediastinal 
tumours,  in  aneurysms,  and  in  adherent  pericardium, 
or  jxjsitive  changes  in  the  intrinsic  nerves  and 
ganglia,  of  which  there  have  been  a  number  of 
observations  recorded. 

(b)  Lesions  of  the  arch  of  the  aorta  and  of  the 
coronary  arteries,  which  are  the  most  constant 
anatomical  changes.  In  the  aorta  there  may  be 
chronic  arterio-sclerosis,  with  much  atheroma  and 
calcification,  or  there  may  be  acute  aortitis,  as  seen 
in  syphilis.  The  changes  in  the  coronary  arteries 
may  be  either  fibroid  or  calcareous. 

(c)  The  myocardium  may  be  normal,  but  in 
many  cases  it  has  been  fibroid  ;  in  others  there  has 
been  extensive  fatty  degeneration.  Huchard  gives 
145  autopsies  gathered  firom  the  literature.  In  17 
cases  there  was  mention  only  of  a  lesion  of  the 
coronary  arteries  without  further  specification  ;  of 
128  there  were  68  with  lesions  of  both  coronary 
arteries,  37  of  the  left  vessel,  15  of  the  right,  and 
in  12  the  seat  of  the  lesion  was  not  stated.  In  the 
128  cases  obliteration  or  stenosis  of  the  vessels  had 
occurred,  and  of  these  in  121  there  was  athero- 
matous narrowing  or  thrombosis,  in  5  embolism, 
and  in  2  compression. 

It  may  be  said  that,  while  there  is  often  in  an- 
gina pectoris  an  absence  of  any  evident  structural 
disease,  the  morbid  state  producing  the  anginous 
symptoms  maybe  situated  in  the  medulla  oblongata  ; 
in  the  course  of  the  nerves,  or  in  their  branches  ; 
or  in  the  cardiac  ganglia  themselves.  It  may  be 
the  result  of  congestion  or  inflammation  of  the 
ner\'es,  such  as  occurs  in  the  gouty  diathesis  ;  or  of 
other  textural  changes,  such  as  connective-tissue 
growth  or  other  growths  involving  the  nerve-fibres 
and  ganglia.  An  attack  may  be  produced  by 
emotions  acting  centrifugally  ;  or  by  irritation 
acting  centripetally,  reflected,  as  just  said,  through 
the  vaso-motor  centre,  from  impressions  made  on  the 
peripheral  extremities  of  nerves.  Thus  acidity  of 
the  stomach,  the  result  of  indigestion,  often  gives 
rise  to  symptoms  which  very  closely  resemble,  if 
they  do  not  constitute,  an  attack  of  angina.  It  is 
by  a  similar  mechanism  that  anginal  symptoms 
have  been  produced  by  irritation  reflected  from  the 
fifth  nerve,  as  in  pivot-teeth  ;  by  such  irritation 
of  the  surface  of  the  skin  as  results  from  severe 
herpes  ;  by  cold,  or  by  exposure  to  wind.  But 
the  most  frequent  source  of  the  symptoms  of  true 
angina  is  to  be  found  in  those  structural  affections 
of  the  heart  already  described. 

The  attack  has  been  ascribed  to  cramp  in  the 
heart-muscles,  distension  of  the  chambers,  and  to 
an  intense  neuralgia  of  the  nerves  of  the  heart.  Of 
late  years  the  theory  of  inter?nittent  claudication  has 
been  brought  forward  to  explain  the  phenomena  of 
the  attack.  Allan  Burns,  of  Glasgow,  first  formu- 
lated the  theory  in  the  following  terms  :  '  In  health, 
when  we  excite  the  muscular  system  to  more 
energetic  action  than  usual,  we  increase  the  circula- 
tion in  every  part,  so  that  to  support  this  increased 
action  the  heart  and  every  other  part  has  its 
power  augmented.  If,  however,  we  call  into 
vigorous  action  a  limb  round  which  we  have  with  a 
moderate  degree  of  tightness  applied  a  ligature,  we 
find  that  then  the  member  can  only  support  its  action 
for  a  ver)'  short  time,  for  now  its  supply  of  energ)' 
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and  its  expenditure  do  not  balance  eacli  other  ; 
consequently,  it  soon,  from  a  deficiency  of  nervous 
influence  and  arterial  blood,  fails  and  sinks  into  a 
state  of  quiescence.  A  heart,  tlie  coronary  vessel-, 
of  which  are  cartilaginous  or  ossified,  is  in  nearly  a 
similar  condition  ;  it  can,  like  the  limb  begirt  with 
a  moderately  tight  ligature,  discharge  its  functions  so 
long  as  its  action  is  moderate  and  equal.  Increase, 
however,  the  action  of  the  whole  body,  and  along 
with  the  rest  that  of  the  heart,  and  you  will  soon 
see  exemplified  the  truth  of  what  has  been  said,  with 
this  difference,  that  as  there  is  no  interruption  to  the 
action  of  the  cardiac  nerves,  the  heart  will  be  able 
to  hold  out  a  little  longer  than  the  limb.'  This 
theory  has  been  accepted  by  Potain,  and  gives 
perhaps  the  most  satisfactory  explanation  of  the 
attack.  Irregular  action,  with  weakness  of  the 
myocardium,  results  from  the  blocking  of  a  main 
branch  or  from  spasm  of  the  arteries.  Not  that  this 
or  any  other  theory  accounts  in  full  for  the  agonising 
character  of  the  pain  in  the  attack  ;  and  there  are 
plenty  of  cases  in  hospital  practice  in  which  we  find 
all  the  arterial  conditions  (general  and  cardiac) 
which  favour  intermittent  claudication  without  the 
history  of  attacks  of  pain. 

Symptoms. — An  attack  of  angina  pectoris 
commences  suddenly  with  pain  in  the  region  of  the 
heart,  generally  on  a  level  with  the  lower  end  of 
the  sternum  ;  occasionally  it  may  be  traced  from  a 
remote  point,  following  the  course  of  the  nerves, 
even  from  the  ends  of  the  fingers.  The  pain  is 
severe,  and  of  an  oppressive,  grasping,  crushing, 
or  stabbing  character.  It  extends  sometimes  across 
the  chest,  but  more  frequently  backwards  to  the 
scapula,  and  upwards  to  the  left  shoulder  and  arm. 
The  pain  is  accompanied  by  a  distressing  sense  of 
sinking,  of  faintness,  which  causes  the  patient  to 
seek  support,  or  of  impending  death.  The  action 
I  )f  the  heart  is  generally  irregular.  The  pulse  at  the 
wrist  corresponds  ;  but  in  many  well-marked  cases 
of  angina  it  is  tense  and  resisting,  yielding  a  sphygmo- 
graphic  tracing  indicative  of  extremely  high  tension, 
more  especially  in  the  early  stage  of  the  attack.  A 
fear  of  aggravating  the  pain  prevents  the  patient 
from  breathing  deeply,  though  the  respiratory 
function  may  not  be  really  interfered  with.  The 
expression  is  anxious,  the  face  is  pallid,  the  lips  are 
more  or  less  livid.  The  whole  surface  of  the  body 
is  pale,  cold,  and  covered  with  a  clammy  sweat. 
Flatulence  is  often  present ;  urine  in  some  cases  is 
passed  at  short  intervals,  and  generally  in  abun- 
dance. 

The  attack,  more  or  less  severe,  having  lasted  a 
variable  time — from  a  few  minutes  to  one  or  two 
hours — comes  to  an  end,  either  suddenly  or  by 
degrees.  The  pallor  and  coldness  of  the  surface 
are  replaced  by  a  uniform  glow  —  the  face  may  even 
flush  ;  the  pulse  becomes  soft  and  full  ;  and  there  is 
a  general  feeling  of  relief.  A  sense  of  numbness  or 
tingling  occasionally  remains  along  the  course  of  the 
nerves  derived  from  the  brachial  and  cervical 
plexuses  of  the  affected  side. 

All  the  phenomena  of  an  anginal  seizure  as 
above  described  may  be  more  or  less  modified.  The 
attack  may  come  on  when  the  patient  is  at  rest,  and 
occasionally  it  sets  in  during  sleep  ;  but  it  is  more 
commonly  induced  by  emotion  or  by  physical  exer- 
tion, especially  by  walking  up  an  ascent  or  by 
exposure  to  cold  air  or  wind.  The  pain  may  be 
comparatively  sUght,  and  as  such  may  recur  with 
interruptions,  it  may  be,  during  months  or  even 


years,  representing  anginoid  symptoms  rather  than 
true  angina  pectoris.  On  the  other  hand  it  may  be 
so  severe  as  to  mark  a  first,  a  single,  and  a  fatal 
attack. 

The  pain  may  be  almost  limited  to  the  region  of 
the  heart,  or  the  lower  part  of  the  sternum  ;  it  may 
extend  all  over  the  chest  to  both  arms,  or  spread  to 
the  sides  of  the  head  and  neck  and  down  one  or  both 
legs ;  and  it  may,  in  some  cases,  involve  the 
diaphragm.  The  action  of  the  heart  may  be  slow, 
weak,  and  fluttering  ;  or  excited  and  bounding — 
causing  a  distressing  sense  of  palpitation  ;  it  may  be 
regular  or  irregular.  Obstruction  to  the  circulation 
from  spasm  of  the  afterioles  is  among  the  most 
constant  phenomena  of  the  seizure.  The  breathing 
sometimes  assumes  an  asthmatic  character,  with 
comparatively  little  pain.  There  may  be  much 
wheezing,  and  a  condition  resembling  acute  emphy- 
sema. There  may  be  laryngeal  spasm.  The  mental 
functions  are  generally  undisturbed  ;  but  there  is 
sometimes  slight  wandering  as  the  attack  passes  off, 
and  unconsciousness  is  said  to  be  occasionally 
observed.  The  sense  of  danger  of  impending  death 
is  a  characteristic  symptom  of  angina,  and  one  not 
often  absent  ;  while  a  sensation  of  gasping  or 
choking,  with  difficulty  in  swallowing,  is  occa- 
sionally present.  The  position  of  the  patient  varies. 
Sometimes  he  stands,  resting  his  arms  on  any 
convenient  object  ;  sometimes  he  stoops  or  leans 
forward,  unwilling  to  be  disturbed,  even  to  speak. 
iVs  a  rule  the  attack  passes  off"  abruptly,  as  it  com- 
menced, leaving  the  sufferer  free  from  discomfort  ; 
in  other  cases  its  disappearance  is  slow.  The 
varieties  in  the  symptoms  of  angina  pectoris,  thus 
seen  to  be  remarkably  numerous,  characterise  a 
form  of  disease  which  may  be  comparatively  mild 
and  of  long  duration,  or  one  of  intense  suffering, 
hastening  to  a  fatal  termination. 

Complications.  —Among  the  diseased  con- 
ditions with  which  angina  pectoris  may  be  said  to 
be  associated,  rather  than  complicated,  are  disorders 
of  the  liver  and  of  the  digestive  organs,  gout,  renal 
disease,  diabetes,  and  certain  affections  of  the 
nervous  system.  Indeed,  so  marked  is  the  latter 
connection,  that  Trousseau  dwelt  on  the  relation 
which  he  believed  to  exist  between  epilepsy  and 
angina — a  relation  which  seems  to  depend  on  that 
susceptibility  to  nervous  maladies  already  noticed  as 
presented  by  some  individuals,  rather  than  on  any 
special  pathological  connection  between  these  two 
diseases.  The  subjects  of  angina  may  present 
the  features  of  the  so-called  Stokes-Adams  dis- 
ease— permanent  slow  pulse  with  vertigo,  syncope, 
or  epileptic  convulsions. 

Progress,  Duration,  and  Terminations. — 
The  progress  and  duration  of  angina  pectoris  will 
depend  wholly  upon  the  nature  of  its  cause.  Many 
cases  in  which  a  first  attack  proved  fatal  have  been 
recorded.  The  symptoms  in  these  cases  were  those 
of  the  most  severe  form  of  angina  pectoris.  On  the 
other  hand,  cases  present  themselves  in  which 
symptoms  may  occur  at  intervals  for  years.  Thus 
in  many  instances  individuals  present  all  the  sym- 
ptoms of  marked  angina,  accompanied  by  most  of  its 
distressing  phenomena,  and  by  the  anxieties  and 
fears  that  they  beget  ;  yet  these  cases,  having  a 
neurotic  or  gouty  origin,  are  controlled  by  treat- 
ment, the  sufferers  being  restored  to  health,  or 
continuing  for  years  to  enjoy  comparative  comfort. 
On  the  other  hand,  in  the  cases  in  which  angina  is 
connected  with  structural  disease  of  the  heart  or  of 

F  2 


68 


ANGINA  PECTORIS 


the  nerves  controlling  cardiac  action,  the  attacks 
progress  in  frequency  and  severity,  and  tend,  with 
more  or  less  certainty,  to  a  fatal  termination — it  may 
be  within  a  few  days  or  weeks. 

Other  Forms  of  Angina. — Under  the  terms 
pseudo-angina,  neurotic  angina,  and  angina  pectoris 
vaso-motoria  are  described  cases  of  cardiac  pain 
which,  while  it  may  be  of  terrible  severity,  yet 
experience  has  taught  us  is,  as  a  rule,  without  the 
gravity  of  the  true  angina.  Nothnagel  brought 
forward  the  view  that  this  form  is  associated  with 
spasm  of  the  arteries,  and  introduced  the  term  angina 
pectoris  vaso-motoria,  under  which  heading  Douglas 
Powell  has  grouped  the  hysterical,  toxic,  and  reflex 
varieties. 

It  is  by  no  means  easy  to  make  a  good  classifica- 
tion. The  hysterical  and  neurasthenic  varieties  are 
very  common,  occurring  chiefly  in  women,  often 
persisting  for  many  years,  and,  while  causing  great 
alarm  and  much  distress  to  the  poor  victim,  they 
are  so  rarely  fatal  that  a  hopeful  prognosis  can 
always  be  given.  Occasionally  a  fatal  termination 
may  happen,  as  in  one  case  lasting  many  years,  in  a 
young  man  of  twenty-six,  a  neurasthenic,  and  much 
addicted  to  tobacco,  in  whose  heart  and  arteries  post 
mortem  no  change  whatever  could  be  determined. 

Diagnosis. — A  typical  case  of  angina  pectoris, 
such  as  has  been  already  described,  can  hardly  be 
mistaken.  But  when  the  several  symptoms  con- 
stituting an  attack  are  variously  modified,  some 
being  lessened  in  severity  and  others  e.xaggerated  ; 
or  when  these  symptoms  depend  on,  so  to  speak, 
remote  and  removable  causes  ;  it  is  often  difficult  to 
say  how  far  the  disease  is  what  may  be  regarded  as 
a  remediable  neuralgia,  or  an  attack  of  what  is 
commonly  recognised  as  true  angina  pectoris.  So 
also  it  may  be  difficult  to  say,  in  cases  of  true  angina, 
whether  the  seizure  is  dependent  on  structural 
lesions  which  admit  of  no  improvement,  or  on  some 
condition  that  may  be  amenable  to  treatment.  But 
it  is  with  this  affection,  as  with  so  many  others, 
more  difficult  to  determine  the  nature  of  the  cause 
on  which  the  symptoms  depend,  than  merely  to 
recognise  the  presence  of  the  disease  itself.  With 
reference  to  the  diagnosis  of  the  structural  diseases 
of  the  heart  above  referred  to,  it  is  unnecessary  to 
describe  here  that  which  will  be  found  fully  treated 
of  under  special  heads.  It  remains  but  to  say  that 
in  every  case  the  closest  scrutiny  must  be  made  into 
the  condition  of  the  heart  and  great  blood-vessels, 
with  a  view  to  determine  the  presence  or  absence 
of  disease.  The  investigation  must  further  extend 
to  other  viscera,  such  as  the  liver  and  stomach,  and 
to  the  digestive  organs  generally,  as  well  as  to  the 
several  other  sources  from  which  symptoms  of  angina 
may  be  excited  by  the  reflected  irritation  already 
described.  Certain  symptoms  resulting  from  the 
presence  of  other  diseases  should  not  be  confounded 
with  angina — such,  for  example,  as  the  pain  and 
dyspnoea  caused  by  pressure  of  aneurysms  or  of 
tumours  within  the  chest  ;  by  rheumatic  or  gouty 
neuralgia  of  the  chest-waUs ;  by  pleurodynia,  or 
acute  pleurisy ;  or  by  indigestion,  acidity,  and 
flatulence.  Each  and  all  of  these  several  conditions 
must  be  considered  by  way  of  exclusion  in  deter- 
mining the  nature  and  origin  of  the  disease. 

Prognosis. — In  anticipating  the  future  of  an 
attack  of  angina  pectoris,  we  must  be  guided  chiefly 
by  a  knowledge  of  its  cause  ;  in  some  respects  also 
by  its  severity ;  and  by  the  previous  history  of  the 
case.    Thus,  if  we  can  ascertain  that  the  attack  has 


been  brought  on  by  some  clearly  established  and 
removable  cause,  such  as  fatigue,  a  chill,  or  indiges- 
tion, a  favourable  prognosis  may  be  fairly  entertained. 
On  the  other  hand,  if  the  history  of  the  case  tells 
that  there  have  been  several  previous  attacks,  each 
increasing  in  severity  and  connected  with  heart- 
disease,  we  can  scarcely  avoid  being  led  to  the  con- 
clusion that  the  complaint  will  tend,  with  more  or 
less  rapidity,  to  a  fatal  termination.  Between  these 
two  classes  of  cases  there  exist  a  large  majority  of 
instances  in  which  the  symptoms  of  angina,  of 
greater  or  less  severity,  depend  on  neurosis,  on 
gouty  diathesis,  or  on  other  sources  of  nerve-disorder, 
amenable  to  treatment  ;  and  in  which,  therefore,  a 
favourable  prognosis  may  to  some  extent  be  given. 
But  in  all  cases  great  caution  should  be  exercised  ; 
for  many  instances  occur  in  which,  from  slight  and 
obscure  beginnings,  severe  and  even  fatal  examples 
of  the  disease  have  been  developed. 

Treatment. — The  treatment  of  angina  pectoris 
must,  first,  have  reference  to  relief  of  the  attack 
itself ;  and,  secondly,  during  the  interval,  to  the 
removal,  if  practicable,  of  the  causes  on  which  the 
attacks  may  depend. 

During  the  attack,  it  is  necessary  first,  if  possible, 
to  lessen  the  patient's  anxiety  and  fear.  He  should 
be  allowed  to  retain  the  position  in  which  he  feels 
most  comfort,  and  an  attempt  must  immediately  be 
made  to  relieve  the  suffering.  If  the  exciting 
cause  be  one  that  can  be  removed,  this  should  be 
accomplished.  For  example,  if  the  stomach  be  full 
of  undigested  food,  an  emetic  of  mustard  might  be 
given  with  advantage  ;  or  if  flatulence  be  present, 
peppermint,  ether,  and  other  antispasmodics  will  be 
useful.  If  cold  have  produced  the  seizure,  the  feet 
and  hands  should  be  immersed  in  hot  water,  hot 
bottles  applied  to  the  surface  of  the  body,  and 
poultices  of  linseed  or  mustard,  or  embrocations  of 
chloroform  or  laudanum,  should  be  applied  to  the 
chest.  For  the  more  immediate  relief  of  pain  some 
of  the  agents  now  known  to  be  effectual  for  the 
purpose  should  be  administered.  The  nitrite  of 
amyl,  originally  introduced  by  Lauder  Brunton,  has 
been  found  a  more  efficient  remedy  than  any  other 
hitherto  recommended  for  the  direct  relief  of  the 
distressing  symptoms  of  the  disease.  Five  or  six 
minims  of  this  drug,  which  is  usually  dispensed  in 
capsules,  should  be  carefully  inhaled  from  a  hand- 
kerchief or  piece  of  lint,  and,  if  necessary,  the  inhala- 
tion may  be  repeated. 

Nitro-glycerin,  suggested  by  Murrell,  seems  also 
to  act  efficiently  in  doses  of  grain,  in  the  form  of 
the  official  tabellK  or  I  per  cent,  alcoholic  solution. 
The  dose  may  be  repeated  three  or  four  times  at 
short  intervals  ;  but  these  drugs  must  be  used  with 
caution,  as  in  many  cases  they  produce  headache 
and  superficial  congestion. 

The  action  of  these  agents  depends  on  the  power 
they  possess  of  relaxing  the  artenoles,  thus  dimi- 
nishing the  peripheral  resistance,  freeing  the  heart's 
action,  and  readjusting  the  circulation.  As  a  rule, 
in  the  severer  paroxysms  morphine  must  be  used,  and 
should  be  given  freely.  It  is  to  be  remembered 
that,  as  Burney  Yeo  pointed  out,  these  patients 
show  a  remarkable  tolerance  of  this  drug.  The 
inhalation  of  chloroform  may  be  necessary  and  is 
often  useful  while  waiting  for  the  morphine  to  act. 

In  those  cases  in  which  debility  and  exhaustion 
exist,  the  ordinary  stimulants  will  be  required,  and 
various  antispasmodics,  such  as  ether,  ammonia, 
&c.,    may  be  used.    A  hypodermic  injection  of 
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ether  with  nitro-glycerin  may  be  given  at  once. 
In  cases  of  sudden  cardiac  failure  MacWilliam 
recommends  faradic  excitation  of  the  heart,  in  the 
form  of  a  scries  of  periodic  single  induction-shocks, 
at  the  normal  rate,  approximately,  of  cardiac  action. 
These  should  be  sent  through  the  heart  so  as  to  affect 
the  auricles  as  well  as  the  ventricles,  one  electrode 
being  applied  over  the  seat  of  the  cardiac  impulse, 
the  other  over  the  fourth  dorsal  vertebra.  Large 
sponge-electrodes  should  be  used,  they  and  the 
skin  being  well  moistened  with  salt  and  water.  The 
shocks  employed  should  be  strong— sufficient  to 
excite  powerful  contraction  in  the  voluntary  muscles. 
In  a  few  cases  cardiocentesis  has  been  performed. 
Inhalations  of  oxygen  are  strongly  recommended 
by  Douglas  Powell. 

During  ike  intervals.  — It  is  desirable  to  avoid 
all  causes  likely  to  bring  on  an  attack  of  angina, 
such  as  mental  and  sexual  excitement,  bodily  exer- 
tion, exposure  to  cold,  and  indulgence  in  indiges- 
tible food  or  heavy  meals.  The  leading  principle 
in  treatment,  however,  should  be  to  endeavour  to 
determine  and  to  remove  the  cause  of  the  attacks. 
Whether  they  depend  on  organic  disease  of  the 
heart,  on  simple  neuralgia,  on  gout  or  dyspepsia, 
on  debility,  or  on  fulness  of  habit — to  each  of  such 
conditions  must  appropriate  treatment,  as  described 
in  other  parts  of  this  work,  be  directed.  The  use  of 
tobacco  should  be  prohibited.  A  variety  of  specific 
remedies  has  been  recommended,  such  as  iodide 
of  potassium  or  sodium  in  diseased  states  of  the 
arteries,  arsenic,  phosphorus,  iron,  zinc,  and  the 
different  sedatives  and  antispasmodics.  In  cases 
with  a  history  of  syphilis,  and  in  middle-aged  men 
with  marked  arterio-sclerosis,  the  use  of  the  iodide 
may  be  followed  by  permanent  cure.  Bradbury 
advocates  the  erythrol  tetra-nitrate,  which  has  a  very 
persistent  influence  upon  the  blood-pressure.  Gal- 
vanism, in  the  form  of  the  continuous  current  from 
thirty  cells,  has  proved  of  use  in  some  uncomplicated 
cases,  the  positive  pole  being  placed  on  the  sternum, 
and  the  negative  on  the  lower  cervical  vertebras. 
Huchard,  in  his  exhaustive  work  on  angina  pectoris, 
discusses  the  action  of  antipyrin  and  phenacetin, 
which  he  regards  as  useful  in  false  angina.  He 
describes  as  useless,  or  even  dangerous,  the  employ- 
ment of  chloral  hydrate,  atropine,  and  certain  other 
drugs.  Excellent,  however,  as  many  of  the  remedies 
above  named  may  be  under  special  and  suitable 
circumstances,  the  result  of  treatment  must  entirely 
depend  on  the  cause  of  the  disease,  and  how  far  it 
is  within  reach  of  well-directed  agencies.  Some 
cases  of  apparently  severe  angina  will  be  found  to 
yield  to  treatment ;  while,  as  might  be  expected 
trom  the  nature  of  the  complaint,  others  unhappily 
proceed  to  a  fatal  termination  in  spite  of  every 
effort  directed  to  their  relief 

Richard  Quain.  William  Osler. 

ANGIOKERATOMA.— This  name  has  been 
applied  to  a  peculiar  superficial  form  of  multiple 
hajmangioma.  The  large  amount  of  epithelium 
covering  the  lesions  causes  them  to  assume  a  wart- 
like appearance. 

Angiokeratoma  makes  its  appearance  in  children 
or  in  young  people  and  lasts  throughout  life,  but 
after  the  patient  reaches  adult  years  the  disease 
shows  little  tendency  to  increase.  The  condition 
aflects  especially  persons  who  suffer  from  difficulty 
or  feebleness  of  the  circulation  of  the  blood  in  the 
extremities.    Thus  it  is  common   in  those  who 


suffer  from  chilblains,  and  has  been  seen  not  in- 
frequently on  the  extremities  of  those  suffering  from 
lupus  erythematosus.  The  disease  does  not  neces- 
sarily involve  the  actual  area  affected  by  chilblains. 
As  the  disease  progresses,  the  hands  become  thickly 
studded  over  with  small  tumours.  A  congenital 
tendency  to  the  formation  of  angiomata  also  plays 
a  part  in  the  causation  of  the  disease.  It  has, 
moreover,  been  observed  that  angiokeratoma  may 
appear  in  several  members  of  the  same  family. 

The  chief  anatomical  lesion  consists  of  well- 
marked  permanent  dilatations  of  the  superficial 
capillaries  of  the  affected  part.  On  section  these 
are  obvious  to  the  naked  eye,  and  on  microscopic 
examination  are  found  full  of  red  and  white  blood- 
cells  and  fibrin,  which  may  be  seen  in  various 
stages  of  degeneration,  where  thrombosis  has 
occurred.  The  dilatations  are  separated  from  each 
other  by  more  or  less  substantial  partitions  of  con- 
nective tissue,  in  which  a  certain  amount  of  cellular 
infiltration  may  be  present.  Some  observers  state 
that  the  lymphatic  vessels  of  the  part  have  also 
undergone  dilatation.  The  cavernous  spaces  pro- 
duced in  this  way  ultimately  fill  the  papilla  and 
come  in  contact  with  the  overlying  epithelium. 

It  is  difficult  to  determine  if  the  haemangioma 
thus  produced  is  caused  by  the  permanent  dilatation 
of  the  pre-existing  blood-vessels,  or  by  the  forma- 
tion of  new  vascular  spaces,  or  by  the  bursting  of 
the  blood-vessels  into  the  lymjihalic  channels.  The 
amount  of  epithelial  change  which  takes  place  is 
very  variable.  The  epithelium  over  the  affected 
papilla  is  usually  thin,  but  between  the  papil'se  it  is 
increased  in  amount  and  penetrates  deeply  into  the 
substance  of  the  tumour.  On  the  whole,  a  con- 
siderable amount  of  thickening  of  epitheUum  occurs, 
its  keratinisation  appearing  to  proceed  normally. 
The  stratum  granulosum  appears  always  to  be  pre- 
sent. As  the  epithelial  processes  penetrate  into  the 
tumour,  the  cavernous  spaces  are  surrounded, 
thrombosis  occurs,  and,  the  epithelium  becoming 
gradually  rubbed  off,  these  spaces  show  as  smail 
dark  points  on  the  surface  of  the  tumour. 

The  disease  shows  itself  in  the  first  instance  as 
small  dark  red  congested  spots.  In  a  short  time 
this  little  area  becomes  more  sharply  limited  and 
shows  itself  as  a  deep  purple  spot  or  papule  from 
two  to  five  millimetres  in  diameter.  By  coalescence 
of  neighbouring  lesions  even  larger  tumours  may 
make  their  appearance.  On  careful  examination  of 
the  surface  minute  dark  red  points  may  be  observed 
corresponding  to  the  vascular  spaces  of  the  angioma. 
Later,  as  the  epithelium  increases  in  amount  and 
keratosis  occurs,  the  purple  spots  become  raised, 
hard,  and  more  or  less  warty.  As  might  be  expected, 
pricking  of  the  surface  of  the  little  tumours  produces 
a  considerable  loss  of  blood. 

When  the  angiokeratoma  has  passed  into  the 
warty  stage,  it  remains  permanent.  It  is  probable, 
however,  that  many  of  the  tumours  gradually 
atrophy,  leaving  small  pigmented  spots.  Asa  rule, 
very  little  inconvenience  is  caused  by  the  actual 
presence  of  the  lesions,  though  occasionally  a  cer- 
tain amount  of  itching  is  complained  of.  The 
lesions  are  often  scattered  in  large  numbers  over  the 
affected  area,  and  have  no  tendency  to  any  special 
arrangement.  They  are  most  usually  found  on  the 
dorsal  and  lateral  surfaces  of  the  fingers,  more 
rarely  on  the  palmar  surfaces.  They  occupy  similar 
positions  on  the  feet,  and  they  have  been  observed 
on  the  ears  and  other  parts. 
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The  foregoing  description  of  the  lesions  and 
their  aetiological  relationships  will  enable  angio- 
keratoma to  be  distinguished  from  the  two  condi- 
tions most  resembling  it,  verruca  vulgaris,  and  the 
superficial  hsemangioma  or  lymphangioma. 

Treatment. — The  small  tumours  may  be 
readily  destroyed  if  necessary  by  a  fine  point  of  the 
thermo-cautery  or  galvano-cauter)',  producing  a  very 
minute  scar,  or  they  may  be  very  successfully  de- 
stroyed by  careful  electrolysis. 

James  Galloway. 

ANGIOMA  (077610^,  a  vessel). — A  tumour  con- 
sisting mainly  of  vessels.     See  TUMOtJRS. 

ANGIONEUROTIC  CEDEMA.  —  Synon.  : 
Acttte  circumscribed  CEdeina  ;  Quincke^ s  Disease. — 
This  term  is  applied  to  a  characteristic  form  of 
localised  evanescent  swelling  of  the  skin. 

After  slight  prodromal  symptoms  connected  with 
the  alimentary  tract,  swellings  appear  on  the  skin 
with  remarkable  suddenness,  affecting  as  a  rule  the 
face,  extremities,  and  genitals.  These  swellings  take 
the  form  of  sharply  circumscribed  tumours  varying 
in  size  up  to  that  of  the  palm  of  the  hand.  The 
smaller  ones  are  hemispherical,  the  larger  ones 
flattened.  By  coalescence  large  areas  of  the  skin 
become  affected.  The  swellings  are  tense,  and  present 
the  peculiar  waxy  or  almost  translucent  appearance 
suggestive  of  oedema,  or  are  in  some  cases  reddish 
in  tint.  The  surrounding  skin  may  be  of  normal 
appearance,  but  is  usually  erythematous.  The 
tumou'  •:.  persist  for  a  few  hours,  or  as  long  as  two 
days,  aiid  then  vanish  rapidly.  During  the  attack 
feelings  of  tension  or  warmth  may  be  remarked,  but 
there  is  a  remarkable  absence  of  pruritus  or  other 
uncomfortable  sensations.  Fresh  lesions  may 
appear  on  other  parts  of  the  body,  and  although  the 
duration  of  each  lesion  is  short,  the  duration  of  the 
attack  may  extend  for  an  indefinite  period.  Usually 
the  attack  passes  off  in  a  few  days,  but  a  marked 
tendency  to  recurrence  is  the  rule,  and  after  a 
variable  interval  a  new  outbreak  appears. 

The  mucous  membranes  may  become  involved,  and 
when  the  buccal  and  pharyngeal  regions  are  affected 
tracheotomy  may  become  necessary.  With  the 
exception  of  such  complications,  and  the  discomfort 
produced  by  the  tumours  of  the  skin,  the  general 
health  is  as  a  rule  maintained.  It  is  reported,  how- 
ever, that  albuminuria  and  hemoglobinuria  have 
occurred  during  attacks  of  the  disease. 

The  disease  seems  to  be  the  result  of  sudden 
exudation  of  blood-serum  into  the  skin  and  connec- 
tive tissues,  apparently  under  the  direct  control  of 
the  vaso-motor  nerve-apparatus.  It  is  difficult  to 
associate  local  irritants  with  the  appearance  of 
the  lesions  ;  and  any  relationship  between  this 
disease  and  disturbance  of  the  functions  of  the 
alimentary  tract  is  not  nearly  so  readily  esta- 
blished as  in  the  case  of  the  polymorphous  erythe- 
mata,  and  urticaria,  with  which  angioneurotic 
oedema  has  many  points  in  common.  A  family 
tendency  to  this  disease  has  been  observed. 

Treatment. — Local  sedative  remedies,  such  as 
dusting-powders  or  weak  solutions  of  the  liquor 
plumbi  acetatis,  may  occasionally  be  used  with 
advantage  ;  but  as  pruritus  gives  little  trouble,  it  is 
usually  sufficient  to  protect  the  oedematous  surfaces 
from  injury.  Internal  medication  has  been  used 
freely  with  very  little  good  result  ;  the  administra- 
tion   of    ergot   and   salicin   has    been  strongly 


recommended.  It  is  advisable,  with  our  present 
knowledge,  to  regulate  the  diet  so  as  to  obtain 
eflicient  digestion  and  assimilation  of  food,  and  to 
avoid  articles  of  food  or  drugs  likely  to  cause 
erythematous  and  urticarial  lesions. 

Salt-water  douches  to  the  spinal  region,  with 
subsequent  frictions  of  the  skin,  have  been  highly 
recommended  in  chronic  cases  of  the  disease. 

James  Galloway. 

ANIDROSIS  (a,  priv.  ;  and  I'Spws,  sweat).— 
Absence  or  want  of  perspiration.  See  SuDORlPAROtJS 
Glands,  Diseases  of. 

ANIDROTICS  {a,  priv.  ;  and  iSpaJs,  sweat). — 
Agents  which  check  perspiration.  See  SUDORI- 
PAROUS Glands,  Diseases  of. 

ANILINE  POISONING.— The  aniline  dyes, 
used  for  dyeing  stockings,  gloves,  &c.,  are  apt  to 
produce  an  intense  form  of  inflammation  and  vesica- 
tion of  the  skin,  which  is  rebellious  against  treat- 
ment, and  liable  to  relapse  many  months  after  the 
original  attack  has  subsided.     See  Dermatitis. 

ANILINE,  Workers  In. — See  Occupation 
Diseases. 

ANKYLOSIS  (a7Kv\os,  crooked).— Partial  or 
complete  immobility  of  a  joint  due  to  fibrous  bands 
(fibrous  a.)  or  to  bony  union  (bony  a.)  between  the 
ends  of  the  bones.  When  the  immobility  is  due  to 
extra-articular  changes,  the  term  false  ankylosis  is 
employed.    See  Joints,  Diseases  of. 

ANKYLOSTOMA  (a7Ku\os,  crooked ;  and  (n6ixa, 
a  mouth). — A  genus  of  nematode  worms.  See 
Entozoa. 

ANODYNES  (a,  priv.  ;  and  oSwij,  pain).— 
Definition.  —  Medicines  which  relieve  pain  by 
lessening  the  excitability  of  nerves  or  of  nerve 
centres. 

Enumeration.  —  Anodyne  medicines  include 
Opium  and  its  alkaloids — Morphine  and  Codeine  ; 
Phenazone  (Antipyrine),  Acetanilide  (Antifebrin), 
Phenacetin,  and  Exalgin  ;  Bromide  of  Potassium  ; 
Cannabis  Indica  ;  Belladonna  and  its  alkaloid — 
Atropine ;  Hyoscyamus  and  Hyoscyamine ;  Stra- 
monium ;  Cocaine  ;  ;8-Eucaine  ;  Aconite  ^nd  Aconi- 
tine  ;  Veratrum  and  Veratrine  ;  Conium  and  Conine  ; 
Lupulus  and  Lupulin ;  Gelsemium  ;  Chloroform, 
Ether,  and  their  allies  ;  Chloral  Hydrate  ;  Butyl- 
chloral  Hydrate  ;  Menthol  and  Camphor. 

Action. — Pain  is  due  to  a  violent  stimulation  of 
a  sensory  nerve  being  conveyed  to  some  of  the  ence- 
phalic nerve-centres  (probably  the  cerebral  hemi- 
spheres), and  perceived  there.  The  impression 
produced  on  all  sensory  nerves,  except  the  cephalic 
nerves,  is  conveyed,  for  a  part  of  its  course,  to  the 
head  along  the  spinal  cord.  The  primary  im- 
pression which  is  felt  as  pain  is  usually  made  upon 
the  peripheral  ends  of  the  sensory  nerves  ;  but  it 
may  also  be  made  upon  their  trunks,  upon  the 
spinal  cord,  or  jiossibly  upon  the  encephalic  centres 
directly,  w^ithout  any  affection  of  the  nerves  them- 
selves, as,  for  example,  hysteria.  Pain  may  there- 
fore be  relieved,  while  the  source  of  irritation  still 
remains,  by  lessening  the  excitability  of  the  ends  of 
the  sensory  nerves  which  receive  the  painful  im- 
pression ;  of  their  trunks ;  of  the  spinal  cord 
along  which  the  impression  travels  ;  or  of  the  en- 
cephalic centre  in  which  it  is  perceived.  Opium 
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act  by  lessening  the  excitability  of  the  sensory 
nerves,  the  spinal  cord,  and  the  encephalic  ganglia. 
Bromide  of  potassium  is  also  believed  to  act  on  all 
three,  although  to  a  much  less  degree  than  opium. 
Phenazone  and  its  allies  probably  affect  the  conduc- 
tion of  painful  stimuli  through  the  spinal  cord  or 
sensory  tracts  in  the  brain.  Belladonna  and 
atropine  affect  the  sensory  nerves,  as  probably 
does  hyoscyamus.  Stramonium,  aconite  and  aconi- 
tine,  veratrine,  chloral  hydrate  and  butyl-chloral 
hydrate,  lupulus  and  lupulin,  and  gelsemium 
probably  act  on  the  encephalic  centres. 

Uses. — As  opium  and  morphine  act  upon  all  the 
nervous  structures  concerned  in  the  production  of 
pain,  they  may  be  used  to  relieve  pain  whatever  its 
cause.  Cannabis  indica  and  bromide  of  potassium 
may  be  employed  under  the  same  circumstances  as 
opium,  but  they  have  very  much  less  power. 
Phenazone,  acetanilide,  phenacetin,  and  exalgin  are 
powerful  analgesics,  and  relieve  pain  without  dis- 
turbing the  brain.  They  are  very  useful  in  neuralgic 
pains,  in  headaches,  and  in  pain  depending  on 
some  affections  of  the  spinal  cord — for  instance,  to 
relieve  the  lightning-pains  in  locomotor  ataxy. 
Chloral  hydrate  seems  to  relieve  pain  only  by  indu- 
cing sleep,  and  does  not  produce  an  anaesthetic  effect 
unless  it  is  given  in  dangerous  doses.  Butyl-chloral 
hydrate  also  induces  sleep,  but  seems  to  have  a  special 
sedative  action  on  the  fifth  nerve  ;  as  likewise  has 
gelsemium — and  hence  both  these  agents  are  used  in 
the  treatment  of  facial  neuralgia.  As  the  action  of 
belladonna  is  exerted  chiefly  on  the  peripheral  ends 
of  the  sensory  nerves,  this  remedy  is  usually  applied 
directly  to  the  painful  part  in  the  form  of  plaster, 
liniment,  or  ointment.  Aconite,  veratrine,  cocaine, 
and  opium  are  also  used  as  local  applications  in 
several  forms,  for  the  relief  of  pain.  The  various 
anodynes  may  be  administered  not  only  by  the 
mouth  but  by  other  channels,  such  as  by  inhalation, 
by  enema  or  suppository,  by  hypodermic  injection, 
or  by  endermic  application. 

Several  therapeutic  measures  are  employed  as 
local  anodynes,  such  as  the  application  of  dry  or 
moist  heat ;  cold  ;  electricity  ;  various  forms  of 
counter-irritation  ;  acupuncture  ;  and  the  abstrac- 
tion of  blood.  T.  Lauder  Brunton. 

ANOREXIA  (a,  priv.  ;  and  ope^is,  appetite).- — 
Want  or  deficiency  of  appetite.    See  APPETITE. 

ANOSMIA  (d,  priv.  ;  and  o(t/j.7i,  smell). — Loss  of 
the  sense  of  smell.  See  NosE ;  and  Olfactory 
Nerve. 

ANTACI DS. — Definition. — Medicines  used  to 
counteract  acidity  of  the  secretions. 

Enumeration. — The  antacids  include  Potash, 
Soda,  Lithia,  Ammonia,  Lime,  Magnesia  and  their 
Carljonates  ;  as  well  as  the  salts  which  the  alkalis 
form  with  vegetable  acids,  such  as  Acetates,  Citrates, 
and  Tartrates. 

Aci ion. —Antacids  are  divided  into:  (l)  those 
which  act  di>-ectly,  lessening  acidity  in  the  stomach  ; 
and  (2)  those  which  act  reniotely,  diminishing 
acidity  of  the  urine.  The  alkalis  and  alkaline 
earths  and  their  carbonates,  with  the  exception  of 
ammonia,  have  both  a  direct  and  remote  influence  ; 
for  when  swallowed  they  act  on  the  stomach,  and 
being  absorbed  from  the  intestinal  canal,  they  are 
excreted  by  the  kidneys,  thus  lessening  the  acidity 
■of  the  urine.  Ammonia  and  its  carbonate  are  direct 
but   not   remote    antacids  ;   for,    although  they 


neutralise  acidity  in  the  stomach,  they  are  partly 
excreted  in  the  form  of  urea,  and  do  not  diminish 
the  acidity  of  the  urine.  The  acetates,  citrates, 
and  tartrates  of  the  alkalis  and  alkaline  earths,  on 
the  other  hand,  are  remote  but  not  direct  antacids. 
They  have  no  antacid  effect  in  the  stomach,  but 
undergo  combustion  in  the  blood,  being  converted 
into  carbonates,  in  which  form  they  are  excreted  in 
the  urine,  and  diminish  its  acidity. 

Uses. — Excessive  acidity  of  the  contents  of  the 
stomach  gives  rise  to  acid  eructations  and  heart- 
burn. It  may  sometimes  depend  on  the  secretion 
of  a  too  acid  juice  by  the  stomach,  but  is  generally 
caused  by  the  formation  of  acid  from  the  decom- 
position of  food  when  the  process  of  digestion  is 
slow  and  imperfect.  Antacids  are  given  after  meals 
to  lessen  acidity  in  the  stomach,  and  afford  im- 
mediate relief  to  its  attendant  symptoms.  They 
may  prove  even  more  efficacious  by  preventing 
acidity  when  given  before  meals  {see  Alkalis).  If 
the  action  of  the  bowels  be  regular,  soda  is  pre- 
ferable ;  but  lime  should  be  used  if  they  are  re- 
laxed, and  magnesia  if  there  is  a  tendency  to  con- 
stipation. Remote  antacids  are  given  to  lessen  the 
acidity  and  irritating  qualities  of  the  urine  in  cystitis 
and  gonorrhoea  ;  and  to  prevent  the  deposition  of 
uric  acid  gravel  or  calculus  in  gouty  persons.  For 
this  purpose  potash  and  lithia  are  preferable,  as 
their  urates  are  more  soluble  than  those  of  the  other 
bases.    See  Alkalinity. 

T.  Lauder  Brunton. 

ANTAGONISM.— This  term  is  employed  to  ex- 
press the  fact  that  the  physiological  action  of  certain 
substances  may  be  affected,  even  to  the  extent  of 
neutralisation,  by  the  presence  in  the  body,  at  the 
same  time,  of  other  substances  having  an  action  of 
an  opposite  character.  It  is  important  to  distin- 
guish between  antidotal  action  and  physiological 
a)itagonisj7i.  By  an  antidote  is  meant  a  substance 
which  so  affects  the  chemical  or  physical  characters 
of  a  poison  as  to  prevent  its  having  any  injurious 
action  on  living  animal  tissues.  Thus  acids  and 
alkalis  neutralise  each  other,  so  as  to  form  inno- 
cuous salts  ;  tannin  may  render  tartar  emetic  and 
many  vegetable  alkaloids  insoluble  ;  and  the 
hydrated  sesquioxide  of  iron  may  be  used  to  pre- 
cipitate arsenious  acid.  In  these  cases,  the  action 
is  limited  chiefly  to  the  alimentary  canal ;  and  the 
object  of  administering  the  antidote  is  to  form 
insoluble  salts,  or  compounds  which  will  be  physio- 
logically inert.  But  the  physiological  antagonism 
of  certain  substances  is  presumed  to  take  place  in 
the  blood  or  in  the  tissues.  When  such  a  substance 
as  strychnine,  for  example,  is  introduced  into  the 
alimentary  canal,  it  is  quickly  absorbed,  and  carried 
by  the  blood  throughout  the  body.  It  does  not,  so 
far  as  observation  has  discovered,  influence  all  the 
tissues ;  but  it  so  affects  the  spinal  cord,  and 
possibly  the  brain,  as  to  give  rise  to  severe  tetanic 
convulsions,  chiefly  of  a  reflex  character.  This 
effect  is,  no  doubt,  due  either  to  some  interference 
in  the  nutritional  changes  between  the  blood  and 
the  tissues  composing  the  nerve-centres,  or  to  some 
specific  action  of  the  poison  on  the  nerve-centres 
themselves.  These  changes,  which  are  termed 
physiological,  and  on  which  the  normal  action  of 
the  nerve-centres  depends,  are  probably  of  a  mole- 
cular or  chemical  nature  ;  and  it  is  possible  to 
conceive  that  they  may  be  modified  in  different 
ways  by  different  substances.    Thus  has  arisen  the 
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idea  of  physiological  antagonism  ;  and  experiment 
has  shown  that,  within  certain  limits,  which  will 
no  doubt  vary  in  each  case,  such  an  antagonism  is 
possible.  Antagonism  may  be  either  local,  affect- 
ing one  organ,  as  is  seen  in  the  opposite  effects 
upon  the  pupil  of  opium  or  morphine  upon  the 
one  hand,  and  stramonium,  hyoscyamus,  or  bella- 
donna upon  the  other  ;  or  it  may  extend  apparently 
to  more  important  organs  or  groups  of  organs,  as 
in  the  case  of  the  antagonism  between  strychnine 
and  the  hydrate  of  chloral.  The  most  important 
investigations  upon  the  subject  of  physiological 
antagonism  are  the  following  : — 

(l)  Fkysostigmine  SlTiA  Atropine,  byT.  R.  Fraser 
— an  inquiry  which  showed  that  the  fatal  effect  of 
three  and  a  half  times  the  minimum  fatal  dose  of 
physostigmine  may  be  prevented  by  atropine.  (2) 
Atropine  and  Prvssic  Acid,  a  research  by  Preyer — 
of  a  more  doubtful  character  as  regards  the  point  to 
be  proved,  but  still  sufficient  to  show  that,  within 
certain  limits  not  yet  indicated,  it  is  possible  to 
prevent  the  fatal  action  of  prussic  acid  by  atropine. 
(3)  Atropine  and  Muscarine  (the  active  principle 
of  Agaricus  muscarius) — which  were  found  by 
Schmiedeberg  and  Koppe  to  have  entirely  antago- 
nistic actions  on  the  ganglia  of  the  heart — muscarine 
exciting  the  intracardiac  inhibitory  centres,  and 
stopping  the  heart  in  diastole,  while  atropine  has 
the  contrary  effect.  {4)  Chloral  and  Strychnine — 
an  antagonism  first  pointed  out  by  Oscar  Liebreich, 
who  showed  that  minute  doses  of  strychnine  might 
so  rouse  an  animal  from  the  effects  of  an  over- 
dose of  chloral  as  even  to  save  its  life.  (5)  Strych- 
nine and  Chloral — with  respect  to  which  Hughes 
Bennett  demonstrated  the  converse  of  the  last- 
mentioned  observation,  namely,  that  in  the  rabbit  a 
fatal  dose  of  strychnine  might  be  so  antagonised  by 
a  dose  of  chloral  as  to  save  life.  Other  examples 
of  antagonism  are  :  chloroform  and  amyl-nitrite, 
cocaine  and  morphine,  atropine  and  jaborandi, 
strychnine  and  hydrocyanic  acid,  thebaine  and 
chloral,  and  digitalin  and  aconitine. 

Conclusions. — It  has  unfortunately  to  be  ad- 
mitted that  the  practical  results  of  the  preceding 
researches  have  not  been  very  encouraging.  In  all 
of  these  investigations  it  was  quite  apparent  that  the 
limits  of  physiological  antagonism  were  very  narrow. 
Three  elements  affect  the  chances  of  success  in  the 
way  of  saving  life  : — ( I )  the  age  and  strength  of  the 
animal  ;  (2)  the  amount  of  the  doses  of  the  two 
active  substances — so  that  if  either  the  one  or  the 
other  active  substance  be  given  slightly  in  excess, 
death  will  probably  take  place  ;  and  (3)  the  time 
between  the  administration  of  the  two  active  sub- 
stances. If  the  stronger  be  introduced  first,  and  be 
allowed  to  manifest  distinctly  its  physiological 
action,  it  is  almost  impossible  to  counteract  this  by 
that  of  another  substance  ;  but  if  the  two  substances 
be  introduced  simultaneously,  or  if  the  supposed 
antagonist  to  the  more  active  substance  be  intro- 
duced first,  the  chances  of  success  are  much  greater. 
It  is  apparent,  therefore,  that  the  facts  relating  to 
physiological  antagonism  at  present  known  in 
science  do  not  hold  out  much  hope  of  good  results 
from  their  application  in  practice ;  but  still  the 
physiological  facts  are  so  definite  as  to  indicate  a 
precise  mode  of  treatment.  For  example,  no  one 
acquainted  with  the  investigations  mentioned  above 
would  hesitate  in  attempting  ^o  relieve  the  tetanic 
spasms  of  a  case  of  poisoning  by  strychnine  by 
repeated  doses   of  chloral   hydrate,    or  by  the 


administration  of  chloroform.  A  practical  result  of 
such  researches  is  that  the  principle  of  physiological 
antagonism  may  serve  as  a  guide  to  the  application 
of  remedies  in  disease.  Thus  excessive  secretion, 
say  from  mucous  membranes  or  from  salivary 
glands,  may  be  modified  or  arrested  by  the  use  of 
sulphate  of  atropine,  a  striking  experimental  demon- 
stration of  which  may  be  seen  in  the  antagonism 
between  bromal  hydrate  and  sulphate  of  atropine  in 
the  rabbit.  John  G.  McKendrick. 

ANTEFLEXION.— A  bending  forwards  of  any 
organ.  The  term  is  specially  used  in  relation  to 
the  uterus,  when  this  organ  is  bent  forwards  at  the 
line  of  junction  of  its  body  and  cervix.  See 
Uterus,  Diseases  of. 

ANTEVERSION.— A  displacement  forwards  of 
any  organ.  The  term  is  particularly  applied  to  a 
change  of  position  of  the  uterus,  in  which  this  organ 
is  bodily  displaced  in  the  pelvic  cavity,  so  that  the 
fundus  is  directed  against  the  bladder,  and  the 
cervix  towards  the  sacrum.  See  Uterus,  Diseases 
of. 

ANTHELMINTICS  (avri,  against  ;  and  '4\fLivs, 
a  worm). — Definition. — Medicines  which  kill  or 
expel  intestinal  worms. 

Enumeration. — The  principal  anthelmintics 
are  : — Oil  of  Male  Fern  ;  Kamala  ;  Kousso  ;  Oil  of 
Turpentine  ;  Pomegranate  Root ;  Santonica  (Worm- 
seed,  so  called),  and  its  active  principle,  Santonin  ; 
Areca ;  Mucuna ;  Rue ;  and  drastic  purgatives. 
As  purgatives  only  expel  the  worms,  they  are 
termed  vermifuges  ;  while  the  other  anthelmintics 
which  kill  the  worms  are  called  vermicides. 

Action. — The  oil  of  male  fern,  kamala,  kousso, 
oil  of  turpentine,  and  bark  of  pomegranate  root,  act 
as  poisons  to  tape-worms.  Santonica  and  santonin 
remove  round-worms,  and  also  thread-worms. 
They  were  formerly  supposed  to  kill  the  worms, 
but  it  would  appear  that  they  only  weaken  or  in- 
toxicate them,  so  that  they  are  more  readily  expelled. 
Castor  oil,  jalap,  scammony,  and  other  purgatives  da 
not  kill  the  worms,  but  dislodge  and  expel  them,  by 
the  increased  peristaltic  action  which  they  occasion. 

Uses. — Drastic  purgatives  may  be  used  for  worms 
of  any  sort  ;  areca  for  both  tape-  and  round-worms ; 
and  the  other  agents  for  the  worms  on  which  they 
severally  act  as  poisons.  Vermicides  are  generally 
given  after  the  patient  has  fasted  for  several  hours, 
in  order  that,  the  intestines  being  empty,  the  drugs 
may  act  more  readily  on  the  worms.  A  purgative 
is  usually  given  some  hours  afterwards,  in  order  ta 
expel  the  dead  worms.  As  thread-worms  chiefly 
inhabit  the  rectum,  they  are  most  eflectually  killed 
by  enemata,  which  may  consist  of  a  strong  infusion 
of  quassia  ;  salt  and  water  ;  vinegar  and  water  ; 
solution  of  the  sulphate  or  perchloride  of  iron  ;  oil 
of  turpentine  ;  castor  oil  ;  decoction  of  aloes  ;  or 
infusion  of  senna.  As  abundance  of  mucus  in  the 
intestines  forms  a  convenient  nidus  for  the  growth 
of  worms,  anything  that  diminishes  this  tends  to 
prevent  their  occurrence,  and  for  this  purpose  pre- 
parations of  iron  and  bitter  tonics  are  useful. 

T.  Lauder  Brunton. 

ANTHRACOSIS  (Srflpaf,  a  coal). —A  deposit  of 
black  material  in  the  tissues  or  organs.  See  Pneu- 
moconiosis. 
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ANTHRAX  (Si/^pal,  a  coal). — Asynonym  for  car- 
buncle, and  for  malignant  pustule.  See  Carbuncle, 
and  Pustule,  Malignant. 

ANTIDOTE  (avTi,  against  ;  and  SlSuifii,  I  give). 
Definition. — An  antidote  is  any  remedy  which, 
by  its  physical  or  its  chemical  effect  upon  a  poison, 
or  in  both  ways,  is  capable  of  preventing  or 
counteracting  the  physiological  eftects  of  that  sub- 
stance (see  Antagonism).  Sometimes,  however, 
the  term  is  used  in  a  more  comprehensive  sense,  so 
as  to  include  the  general  treatment  of  a  person 
affected  by  a  particular  poison.  Thus,  in  poisoning 
by  opium,  the  use  of  the  stomach-pump,  enforced 
exertion,  chafing  the  limbs,  and  artificial  respiration 
may  be  included  in  the  general  antidotal  treatment. 

Modes  of  Action,  and  Application. — Most 
antidotal  substances  form  with  the  poison  insoluble 
or  innocuous  compounds.  Without  attempting  to 
give  a  complete  list,  the  following  are  examples  of 
tlie  more  common  poisons  and  their  respective 
antidotes: — (l)  arseiiioiis  acid:  solution  of  dialysed 
iron  administered  freely,  or  light  magnesia;  (2) 
pnissic  acid :  newly  precipitated  oxide  of  iron  with 
an  alkaline  carbonate  ;  hypodermic  injection  of  2 
to  4  TTi  of  liquor  atropinae  sulphatis  every  half-hour  ; 
(3)  oxalic  acid :  chalk,  common  whiting,  or  mag- 
nesia suspended  in  water  ;  (4)  tartar  emetic  :  tannin, 
catechu,  or  other  vegetable  astringents  ;  (5)  acetate 
of  lead :  sulphate  of  magnesium,  or  the  phosphates 
of  sodium  and  magnesium  ;  (6)  caustic  potash  : 
dilute  acetic  acid,  fixed  oils,  lemon-juice;  (7)  cor- 
rosive sublimate  :  albumen,  white  of  egg,  flour,  or 
iTiilk  ;  (S)  7ni}ieral  acids  :  chalk,  common  whiting, 
plaster  from  the  walls  or  ceiling,  or  carbonate  of 
magnesium  ;  (9)  chloride  of  zinc  ;  albumen,  milk, 
or  carbonate  of  sodium. 

Vegetable  poisons  cannot  thus  be  counteracted. 
If  they  have  been  taken  in  the  form  of  seeds, 
leaves,  or  roots,  the  proper  course  is  to  remove 
them  from  the  stomach  or  bowels  as  soon  as  possible 
by  emetics  and  purgatives,  and  at  the  same  time  to 
sustain  the  flagging  strength  of  the  patient  by  the 
administration  of  stimulants.  On  the  other  hand, 
if  the  alkaloid  has  been  taken,  it  is  so  soon  absorbed 
that  emetics  and  purgatives  are  of  little  avail,  or 
may  even  be  injurious.  In  these  circumstances  we 
must  rely  on  the  administration  of  the  physiological 
antagonist  of  the  poison  (such  as  chloral  hydrate  in 
the  case  of  strychnine-poisoning),  and  on  supporting 
the  strength  of  the  patient.  The  following  are  the 
best  antidotes  to  the  vegetable  poisons  most  fre- 
quently met  with: — (l)  aconite  root:  emetic  of 
sulphate  of  zinc  and  stimulants  ;  (2)  belladonna 
leaves,  berries,  or  7-oot  :  emetic  of  sulphate  of  zinc, 
ammonia,  stimulants,  and  after  some  time  an  active 
purgative  ;  (3)  digitalis  :  emetics,  stimulants,  and 
the  maintenance  of  the  recumbent  position  ;  (4) 
hyoscyamus  leaves:  emetics  and  stimulants;  (5) 
hydrochlorate  or  meconate  of  morphine,  or  any  of  the 
preparations  of  opium  :  hypodermic  injection  of 
apomorphine ;  external  stimulation  by  warmth, 
turpentine  or  camphor  liniments  ;  enforced  exertion  ; 
artificial  respiration,  and  small  repeated  doses  of 
sulphate  of  atropine  ;  (6)  chloral  hydrate  :  the  same 
as  for  opium  ;  (7)  strychniiie  or  nux  vomica  : 
animal  charcoal  suspended  in  water,  repeated  large 
doses  of  chloral  hydrate,  or  chloroform  ;  (8)  atropine : 
stimulants,  subcutaneous  injection  of  caffeine, 
morphine,  or  pilocarpine,  or  of  very  minute  doses 
of  physostigmine  ;  (9)  calabar  bean  :  atropine,  or 


stimulants,  artificial  respiration  ;  ( 10)  mushrooms  : 
subcutaneous  injection  of  2  to  4  \\\  of  liquor  atropinae 
sulphatis,  stimulants,  castor  oil;  (u)  tobacco  or 
nicotine  :  stimulants,  subcutaneous  injection  of 
minute  doses  of  strychnine.    See  Poisons. 

John  G.  McKendrick. 

ANTIMONY,  Poisoning  hu .—See  Tartar 
Emetic,  Poisoning  by. 

ANTIPERIODICS.— This  term  was  apphed  to  a 
group  of  medicines  which  were  found  to  prevent  or 
relieve  the  paroxysms  of  certain  periodically  recur- 
ring disorders,  the  nature  of  which  was  unknown. 

The  chief  antiperiodics  are  : — Cinchona-bark  and 
its  alkaloids — Quinine,  Cinchonine,  Quinidine,  and 
Cinchonidine  ;  Salicin,  Salicylic  Acid  and  its  salts  j 
Eucalyptus  globulus  ;  and  Arsenic.  Malaria. 

ANTIPHLOGISTIC  [avTi,  against ;  and  (^Ki-yw, 
I  burn). — A  term  for  any  method  of  treatment  that 
is  intended  to  counteract  inflammation  and  its 
accompanying  constitutional  disturbance. 

ANTIPYRETICS  [av-ri,  against;  and  -nvpt-ris, 
a  fever). — Definition. — Therapeutic  agents  which 
reduce  the  temperature  in  fever. 

Enumeration. — The  principal  agents  used  as 
antipyretics  are— Cold  Baths,  Cold  Applications, 
Ice  ;  Diaphoretics  ;  Alcohol  ;  Chloral  Hydrate  ; 
Quinine ;  the  Salicyl  compounds  ;  Phenazone 
(Antipyrine) ;  Acetanilide  (Antifebrin),  Phenacetin, 
and  allied  bodies ;  Eucalyptol  ;  Essential  Oils  ; 
Aconite  ;  Digitahs  ;  Green  Hellebore  ;  Purgatives  ; 
and  Venesection. 

Action. — The  temperature  of  the  body  may  be 
reduced,  either  by  increasing  the  abstraction  of 
heat,  or  by  lessening  its  production.  The  direct 
application  of  cold,  by  means  of  baths,  affusion,  or 
sponging,  or  by  enveloping  the  body  in  sheets 
wrung  out  of  cold  water,  is  the  most  powerful  and 
rapid  means  of  abstracting  heat.  But  the  loss  of 
heat  which  constantly  occurs,  even  in  health,  by 
evaporation  of  the  sweat,  and  the  radiation  and 
conduction  of  heat  from  the  skin,  may  be  increased 
by  the  use  of  diaphoretics,  such  as  salts  of  potassium, 
preparations  of  antimony,  or  acetate  of  ammonium, 
or  by  such  medicines  as  dilate  the  cutaneous  vessels, 
so  as  to  allow  the  heated  blood  to  circulate  freely 
through  them,  and  to  become  cooled  by  the  external 
media  surrounding  the  skin.  Alcohol,  in  the  form 
either  of  wine  or  spirits,  and  chloral  hydrate  have 
an  action  of  this  sort,  though  alcohol  also  influences 
the  production  of  heat.  Alcohol,  quinine,  the 
salicyl-compounds,  antipyrine  (phenazone),  acetani- 
lide, phenacetin,  pyrodin,  and  their  allies,  euca- 
lyptol, and  essential  oils  lessen  the  production  ol 
heat  within  the  body,  probably  by  diminishing 
oxidation  of  the  tissues  [see  Alcohol).  Aconite, 
digitalis,  and  green  hellebore  reduce  the  tempera- 
ture, but  their  mode  of  action  is  not  preciselj 
ascertained. 

Uses. — Antipyretics  act  much  more  powerfully 
in  reducing  the  temperature  of  the  body  in  fever 
than  they  do  in  health.  They  may  be  used  when 
the  temperature  has  risen  either  from  exposure  to  a 
high  external  temperature,  as  in  thermic  fever  ;  in 
consequence  of  inflammation,  as  in  pneumonia, 
pericarditis,  or  phthisis  :  or  in  specific  fevers,  as 
acute  rheumatism,  typhus,  and  scarlatina.  The 
most  rapid  and  powerful  antipyretic  remedies  are 
cold  baths  ;  next  probably  come  acetanilide,  phena- 
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zone,  phenacetin,  large  doses  of  salicylic  acid  or 
salicylate  of  sodium,  and  quinine.  In  acute  rheu- 
matism the  salicylates  are  the  most  useful  anti- 
pyretics. Quinine  seems  to  act  very  efiicic-ntly  in 
thermic  fever  when  injected  subcutaneously.  See 
Hypoukkmic  Medication. 

T.  Lauder  Brunton. 

ANTIPYRIN-HABIT.—5^«  Drug-Habits. 

ANTISEPTICS  (avTl,  against;  and  (rrinTiKds, 
from  ar,nw,  I  make  putrid).  —Synox.  :  Atiliputres- 
cents. 

Definition. — An  antiseptic  is  a  chemical  sub- 
stance that  retards  or  prevents  the  change  in 
organic  materials  which  is  called  putrefaction. 
Putrefaction  is  the  chemical  breakdown  that  occurs 
in  non-living  animal  or  vegetable  matter  which  is 
brought  about  by  the  activity  of  bacteria  and  simi- 
lar micro-organisms.  It  is  usually  characterised  by 
the  production  of  malodorous  gases.  The  change 
is  one  of  the  numerous  class  of  phenomena  which 
are  called  by  the  general  name  '  fermentation,'  a 
term  originally  employed  in  connection  with  the 
production  of  alcohol  and  carbon  dioxide  from 
sugar  through  the  agency  of  the  yeast-plant.  The 
actual  agents  that  cause  this  and  similar  changes  are 
called  ferments,  and  these  are  generally  divided 
into  two  groups,  the  organised  and  the  unorganised. 
The  unorganised  ferments  or  enzymes  are  chemical 
substances  probably  proteid-like  in  nature  ;  they 
are  shed  out  by  animal  or  vegetable  cells,  and  the 
chemical  phenomena  they  produce  are  usually  of 
the  nature  of  hydrolysis  ;  in  some  cases  they  appear 
to  produce  oxidation.  Diastase,  a  product  of 
germinating  plant-cells,  and  pepsin,  a  product  of 
the  gastric  epithelial  cells,  are  familiar  instances  of 
these  ;  the  former  produces  the  hydrolytic  cleavage 
of  starch  into  smaller  molecules  first  of  dextrin  and 
then  of  sugar  ;  the  latter  brings  about  the  similar 
cleavage  of  proteid  into  smaller  molecules  first  of 
proteose  and  then  of  peptone.  The  enzyme  itself 
does  not  participate  in  the  composition  of  the  final 
products.  How  the  organised  ferments,  like  yeast- 
cells  and  bacteria,  produce  their  respective  decom- 
positions has  long  been  a  matter  of  controversy  ; 
here  again  the  actual  chemical  change  is  usually 
hydrolysis.  Liebig  in  1S48  put  forward  the  theory 
that  the  organisms  that  lie  at  the  root  of  the  change 
shed  out  what  we  now  call  enzymes,  and  that 
these  chemical  substances  are  the  immediate  causes 
of  the  chemical  decomposition.  In  the  case  of  the 
Micrococcus  urea:,  and  of  the  inverting  action  of 
yeast,  this  was  proved  to  be  the  correct  view  by 
the  actual  separation  of  active  enzymes  from  the 
organisms.  It  is  now  generally  accepted  as  the 
correct  explanation  in  all  cases  ;  and  the  experi- 
ments recently  made  by  Buchner  on  yeast  are  quite 
conclusive  ;  by  crushing  the  yeast-cells  he  has  suc- 
ceeded in  obtaining  from  them  an  enzyme  which 
produces  the  alcoholic  fermentation.  The  distinc- 
tion between  enzymes  and  organised  ferments, 
though  useful  as  indicating  a  difference  of  degree, 
has  no  real  foundation  as  a  difference  in  kind.  In 
all  cases  the  active  agent  is  an  enzyme  or  enzymes, 
and  in  all  cases  these  are  produced  by  the  activity 
of  living  cells. 

Mode  of  Action. — It  will  be  gathered  from 
the  preceding  paragraph  that  there  are  obviously 
two  ways  in  which  an  agency  can  counteract  the 
activity  of  a  micro-organism  :  (l)  it  may  remove, 


destroy,  or  inhibit  the  activity  of  the  living  cells  or 
organisms  ;  (2)  it  may  remove,  or  neutralise  the 
enzyme  shed  out  by  the  organisms.  Thus  a  re- 
moval of  the  organisms  by  efficient  filtration  will 
stop  the  production  of  the  enzyme  and  so  bring 
decomposition  to  a  close.  All  ferments  act  best  in 
the  presence  of  moisture,  and  at  a  temperature 
somewhat  above  that  of  the  body.  But  cold  will 
stop  fermentation  of  any  kind,  first  because  it  pre- 
vents the  activity  of  living  cells,  and  secondly 
because  it  inhibits  the  activity  of  all  chemical 
stents,  including  enzymes.  It  has,  however,  been 
shown  that  even  the  extremest  cold  does  not  kill 
the  organisms  in  question.  On  the  other  hand,  a 
high  temperature  stops  all  kinds  of  fermentation 
and  does  so  permanently  because  it  destroys  the 
agents  that  produce  the  fermentation.  Heat  acts 
in  one  or  both  of  two  ways  :  (i)  it  kills  the  micro- 
organisms; (2)  itdestroys  the  enzymes  which,  as  we 
have  seen,  are  proteid-like  in  nature,  and  like  most 
proteids  they  are  coagulated  by  heat.  In  the  case 
of  the  chemical  antiseptics,  our  knowledge  is  as  yet 
hardly  exact  enough  to  state  definitely  in  which  of 
the  two  ways  they  may  act.  Some  doubtless  act 
by  destroying  the  protoplasm  of  the  living  agents, 
others  by  chemically  neutralising  or  precipitating 
the  enzymes,  and  others  again  doubtless  act  in  both 
ways.  As  a  general  rule  it  may  be  stated  that  the 
living  protoplasm  is  more  readily  affected  than  the 
more  stable  enzymes  which  they  shed  out ;  thus 
weak  solutions  of  salicylic  acid,  and  chloroform- 
water  are  sufficiently  strong  antiseptics  to  prevent 
putrefaction  by  putting  a  stop  to  the  growth  of 
micro-organisms,  but  they  will  nevertheless  allow 
the  action  of  enzymes  to  go  on  without  serious 
impediment.  This  fact  enables  an  investigator  to 
determine  in  a  mixed  case  what  changes  are  pro- 
duced by  the  one  class,  and  which  by  the  other 
class  of  ferments.  It  is  nevertheless  important  to 
bear  in  mind  that  the  difference  is  only  one  of 
degree,  in  view  of  the  extensive  use  of  antiseptics  as 
preservatives  of  food.  An  antiseptic  may  be  bene- 
ficial by  hindering  putrefaction,  but  it  may  also  be 
harmful  in  retarding  or  even  preventing  those 
actions  of  enzymes  which  constitute  the  principal 
processes  that  occur  during  digestion. 

Enumeration. — The  principal  antiseptics  are 
the  following  : — Chlorine,  Sulphur  Dioxide,  Nitric 
Oxide,  Nitrogen  Peroxide,  Carbolic  Acid,  Creasote, 
Benzol,  Sulphites,  Hyposulphites,  and  Hypo 
chlorites.  Mercuric  Chloride,  Mercuro  -  Zinc 
Cyanide,  and  several  other  Mercurial  compounds, 
Zinc  Chloride,  Arsenious,  Chromic,  Boric,  Tannic, 
Benzoic,  and  Salicylic  Acids,  Borax,  Potassium 
Permanganate,  Naphthol,  Resorcin,  Formaldehyde, 
Alcohol,  Iodoform,  Quinine,  Charcoal,  Common 
Salt,  and  Nitre. 

Uses. — The  uses  to  which  antiseptics  are  applied 
are  numerous  ;  the  following  are  the  principal : — 

1.  As  external  applications  to  the  body,  as  in 
the  treatment  of  skin-diseases  due  to  micro- 
organisms and  similar  fungoid  growths,  e.g.  ring- 
worm. 

2.  As  applications  to  the  mucous  membranes  of 
the  orifices  of  the  body  and  other  readily  exposed 
parts  ;  for  instance,  in  the  cleansing  of  the  mouth, 
teeth,  throat,  conjunctiva,  nasal  cavities,  vagina,  &c. 
The  cleansing  of  the  bladder,  where  inflammation 
has  been  set  up  by  bacterial  infection,  and  of  the 
stomach  in  similar  conditions,  may  also  be  included 
under  the  same  head.     The   stomach  normally 
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possesses  a  natural  antiseptic  in  the  free  hydro- 
chloric acid  of  the  gastric  juice. 

3.  In  the  treatment  of  surgical  operations  and 
open  wounds,  carbolic  acid  and  mercurial  compounds 
are  the  most  frequently  employed.  It  is  this 
important  branch  of  treatment  which  is  especially 
associated  with  the  name  of  Lister.  See  Antisep- 
tic Treatment. 

4.  In  the  internal  treatment  of  diseases  due  to 
micro-organisms. — This  branch  of  therapeutics  is 
limited  by  the  circumstance  that  substances  which 
would  kill  micro-organisms  are  also  inimical  to  the 
life  of  the  tissues  in  which  they  grow.  For  instance, 
the  treatment  of  phthisis  by  inhalations  of  such  a 
substance  as  formalin-vapour  has  been  all  but 
relinquished  because  of  its  irritating  action  on  the 
lungs. 

5.  As  disinfectants.    See  Disinfection. 

6.  As  preservatives  of  anatomical  and  similar 
museum-specimens.  The  preservation  of  dead 
bodies  as  in  the  process  of  embalming  may  also  be 
here  mentioned. 

7.  As  preservatives  of  foods.  The  difficulty  of 
transport  and  storage  of  food  for  large  communities 
has  led  to  a  wholesale  use  of  such  substances  as 
borax,  boric  acid,  and  formalin  for  commercial 
purposes.  The  practice  is  to  be  deprecated  because 
these  foreign  admixtures  are  in  a  greater  or  less 
degree  poisons  to  the  human  body  as  well  as  to 
micro-organisms.  This  is  particularly  the  case  in 
certain  individuals  who  are  abnormally  susceptible 
to  such  substances.  Thus  boric  acid  and  borax  are 
often  responsible  for  dyspeptic  troubles,  and  will 
sometimes  cause  a  skin-eruption  like  psoriasis.  Of 
the  two,  borax  is  more  soluble  and  is  the  more 
powerful  antiseptic ;  it  also  hinders  the  action  of 
enzymes  in  the  alimentary  canal  ;  for  instance  a  very 
small  admixture  with  borax  will  completely  prevent 
the  curdling  action  of  the  i-ennin-ferment  on  milk. 
The  use  of  formalin  is  still  more  to  be  deprecated.  It 
has,  even  in  dilute  solutions,  a  hardening  effect  on 
proteid  substances,  rendering  them  less  digestible, 
and  also  has  a  pronounced  inhibitory  effect  on  the 
digestive  enzymes.  It  appears  to  be  desirable  that 
the  practice  of  adding  these  and  similar  foreign 
substances  to  food -stuffs  should  be  prohibited,  and 
replaced  by  a  general  use  of  the  methods  of  cold 
storage  and  transport. 

W.  D.  Halliburton. 

ANTISEPTIC  TREATMENT.— Principles. 
The  '  Antiseptic  System  '  of  treatment,  introduced 
by  Lister  about  1867,  has  in  great  measure 
revolutionised  modern  surgery.  It  depends  upon 
certain  postulates,  the  appreciation  and  acceptance 
of  which  are  essential  to  its  successful  application. 
They  are  : — 

I.  Septic  processes  in  a  wound,  and  the  consti- 
tutional changes  resulting  from  them,  are  caused  by 
the  development  in  it  of  minute  living  organisms. 

II.  These  living  organisms  are  (with  some  few 
exceptions)  always  introduced  from  outside  the  body, 
either  by  the  hands  or  instruments  of  the  operator, 
by  floating  particles  of  dust,  by  lotions  or  dressings, 
or  in  some  similar  way. 

III.  There  are  means  at  our  disposal,  such  as  the 
employment  of  certain  germicidal  agents,  super- 
heating, &c.,  by  which  the  vitality  of  these  organ- 
isms may  be  destroyed,  and  their  entrance  into  a 
wound  in  an  active  state  effectually  prevented,  or 
their  influence  combated  if  they  be  present. 


Applications.  —In  order  to  carry  out  an  anti- 
septic operation  it  is  necessary  : — 

1.  To  purify  the  skin  of  the  region  to  be  operated 
upon,  for  a-  considerable  distance  beyond  the  part 
which  will  be  occupied  by  the  wound. 

2.  To  purify  the  hands  of  the  operators,  the 
instruments,  sponges,  and  everything  coming  in 
contact  with  the  wound ;  and  to  ensure  against 
their  defilement  until  the  operation  is  completed. 

3.  To  prevent  any  living  septic  organisms 
falling  upon  the  wound  during  an  operation,  or 
to  destroy  their  vitality  before  the  dressing  is 
put  on. 

4.  To  apply  a  dressing  containing  a  store  of 
some  antiseptic  material  ;  and  to  change  it  before 
this  material  has  been  so  much  washed  away  by  the 
discharges  that  a  track  is  left  along  which  septic 
organisms  may  be  able  to  spread  from  the  edge  or 
surface  of  the  dressing  to  the  wound. 

1.  Carbolic  Aoid  [Phenol). — This  is  occasionally 
used  pure  (liquefied  by  adding  6  to  10  per  cent,  of 
water  to  the  crystals)  to  purify  some  already  septic 
wounds  ;  or  a  I  in  20  watery  solution  is  used  for 
purifying  the  skin  of  the  part  to  be  operated  upon, 
the  hands  and  instruments  of  the  operator,  or  in  the 
spray,  if  that  be  ever  employed.  A  I  in  40  watery 
solution  may  be  used  for  the  sponges,  or  for  bathing 
the  wound  during  the  operation  and  at  the  changing 
of  the  dressing.  Carbolic-acid  gauze  is  not  so  much 
used  as  formerly,  but  in  some  cases  is  still  the  best 
dressing  at  our  disposal. 

Carbolic  acid  has  the  advantages  of  being  very 
diffusible,  and  of  having  an  attraction  for  oily  and 
greasy  substances,  and  hence  a  superiority  over 
mercurial  salts  for  application  to  the  skin  ;  it  does 
not  blacken  steel  or  silver  instruments.  It  has  the 
disadvantage  of  being  irritating,  and  hence  causing 
more  effusion  of  serum  than  do  the  mercurial  salts. 
Dressings  containing  carbolic  acid  must  be  kept  in 
air-tight  boxes. 

2.  Mercurial  Salts. — [a)  Perthloride  of  mer- 
cury is  employed  in  solutions  of  I  in  500,  i  in 
2000,  or  still  weaker.  The  I  in  500  solution  is 
used  after  the  carbolic  acid  lotion,  for  purifying  the 
skin,  or  for  purifying  an  already  septic  wound  ;  the 
I  in  2000  solution  may  be  used  for  the  sponges, 
and  for  application  to  a  wound  during  an  operation 
and  at  the  changing  of  the  dressings.  Mercuric 
chloride  forms  an  insoluble  albuminate  when  mixed 
with  blood  ;  hence  the  solutions  are  practically 
much  weakened  immediately  they  come  into  contact 
with  a  bleeding  surface.  Its  advantage  is  its  high 
germicidal  quality  ;  its  disadvantages  are  that  a  I 
in  500  solution  applied  for  some  time  to  the  skin 
causes  vesication,  and  that  if  mixed  with  tap-water 
a  large  proportion  of  the  salt  is  thrown  down  as 
insoluble  chlorides.  The  latter  difficulty  is  over- 
come by  adding  a  small  quantity  of  chloride  of 
sodium  ;  or  by  substituting  for  the  simple  corrosive 
sublimate  the  very  soluble  but  decidedly  irritating 
sal  aletnbroSh,  a  double  chloride  of  ammonium  and 
mercury,  which  for  a  while  was  very  largely  em- 
ployed, but  is  now  almost  superseded.  It  is  thus 
obvious  that  mercuric  chloride  alone  is  not  a  very 
suitable  sutetance  for  the  active  principle  of  a  per- 
manent dressing. 

(b)  Biiiiodide  of  tnerinry  has  many  of  the 
characteristics  of  the  perchloride  ;  but  it  does  not 
form  so  Copious  a  deposit  of  insoluble  albuminates 
when  added  to  blood.  It  is  more  irritating,  but  is 
largely  used  by  some  surgeons. 
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{()  Cyanide  of  mercury,  in  the  form  of  a  kind  of 
double  salt  with  cyanide  of  zinc,  is  the  essential 
constituent  of  the  latest  antiseptic  dressing  (gauze 
and  wool)  introduced  by  Lister.  This  is  very 
insoluble  and  verj'  unirritating,  but  at  the  same 
time  powerfully  antiseptic,  and  at  present  promises 
to  take  the  place  of  all  other  materials  for  a  per- 
manent antiseptic  dressing. 

3.  Boric  Acid  is  a  mild  and  not  very  trustworthy 
antiseptic.  It  is,  however,  useful  either  in  the 
form  of  boric  lint,  boric  ointment,  or  boric  lotion  (a 
saturated  watery  solution)  for  application  to  super- 
ficial granulating  surfaces.    It  is  very  unirritating. 

4.  Salicylic  Acid  is  also  a  mild  antiseptic.  It 
is  used  in  the  form  of  salicylic  wool,  as  an  external 
dressing  outside  one  containing  some  more  potent 
material.  In  powder  it  is  highly  irritating  to  the 
nasal  mucous  membrane. 

5.  Iodoform  is  a  powerful  deodorant,  with  a 
most  objectionable  smell.  Its  antiseptic  qualities 
are  not  great.  It  is  used  with  great  benefit  in  the 
form  of  crystals  or  powder  for  application  to  septic 
and  to  tuberculous  wounds.  In  the  form  of  gauze 
it  is  used  for  plugging  cavities  and  draining  peri- 
toneal incisions. 

6.  Chloride  of  Zinc  in  solution — gr.  xl.  togj.— 
is  invaluable  as  an  application  to  surfaces  which  it 
is  necessary  to  leave  exposed  to  the  air,  such  as 
those  of  the  mouth  or  rectum,  or  for  purifying  septic 
cavities.  It  usually  prevents  septic  changes  for  two 
or  three  days. 

7.  Lysol  is  very  largely  used  in  Germany,  and 
has  recently  met  with  some  favour  in  this  country. 
It  forms  a  turbid  mixture  with  water  and  is  very 
slightly  irritating. 

8.  Alcohol,  either  undiluted  or  mixed  with  15 
per  cent,  of  water,  has  been  much  extolled.  Some 
surgeons  now  use  no  other  antiseptic.  See  Alcohol. 

This  list  might  be  multiplied  almost  indefinitely, 
and  would  have  to  include  various  coal-tar  products, 
such  as  creoline,  which  is  good  for  application  to 
ulcers,  naphthaline,  «S:c.,  oil  of  eucalyptus,  thymol, 
iodol,  iodine,  and  countless  others,  but  it  is  impos- 
sible to  mention  in  detail  more  than  those  most 
commonly  in  use. 

Use. — (I)  The  steps  of  a  simple  operation,  -where 
the  skin  is  unbroken,  such  as  the  removal  of  a  tumour 
or  the  opening  of  an  abscess,  will  now  be  described 
as  an  illustration. 

The  skin  of  the  part  to  be  operated  upon,  and 
the  hands  of  the  operator,  are,  with  the  aid  of  a  nail- 
brush, washed  first  with  soap  and  water  and  usually, 
though  this  is  of  doubtful  utility,  with  turpentine 
and  ether  ;  then  with  i  in  20  carbolic  acid  solution, 
and  then  with  I  in  500  sublimate  solution.  The 
instruments  should  have  been  previously  boiled  or 
placed  in  a  flat  tray  filled  with  carbolic-acid  solution 
I  in  20.  Knives,  scissors,  and  other  cutting  instru- 
ments may  conveniently  be  sterilised  by  immersing 
them  in  alcohol.  A  large  supply  of  sublimate-solu- 
tion, I  in  2000,  or  carbolic  acid  I  to  40,  should  be 
prepared,  in  which  the  sponges  are  to  be  washed 
out,  and  the  hands  of  the  surgeon  and  his  assistants 
dipped  from  time  to  time.  It  is  convenient  to  sur- 
round the  part  to  be  operated  upon  with  towels 
wrung  out  of  one  of  the  antiseptic  solutions,  so  that 
instruments  may  not  be  thoughtlessly  laid  down  upon 
an  unpurified  surface. 

It  was  formerly  the  custom  to  irrigate  the  wound 
from  time  to  time  during  the  course  of  an  operation 
witli  the  weaker  mercurial  or  carbolic-acid  lotion. 


This  is  not  so  frequently  done  now  as  formerly,  and 
by  many  the  plan  has  been  quite  abandoned.  Others 
thoroughly  wash  the  wound  at  the  conclusion  of  the 
operation  with  boiled  water  or  weak  antiseptic  solu- 
tions before  applying  the  sutures,  and  during  their 
insertion  cover  the  greater  part  of  the  wound  with 
swabs  soaked  in  the  same  antiseptic  solution. 

Before  changing  an  antiseptic  dressing,  scissors 
and  forceps,  and  a  piece  of  gauze  or  wool  should  be 
placed  in  a  bowl  of  the  antiseptic  solution  preferred, 
and  the  fingers  of  the  surgeon  should  be  similarly 
purified.  As  soon  as  the  deep  part  of  the  dressing 
is  removed,  some  of  the  solution  should  be  dropped 
upon  the  wound  by  means  of  the  gauze  or  wool, 
and  the  process  should  be  frequently  repeated  until 
the  deep  part  of  the  new  dressing  is  in  position.  The 
spray  has  now  been  almost  completely  abandoned. 

(2)  If  the  skin  have  been  previously  injured,  as  in 
a  compound  fracture,  or  in  abscesses  which  have 
burst,  the  strongest  antiseptic  solutions  must  be 
applied  with  great  vigour  to  the  exposed  surface, 
their  influence  being  often  advantageously  supple- 
mented by  the  use  of  the  sharp  spoon  or  the  nail- 
brush. 

Besides  these  matters  the  acceptance  of  the  anti- 
septic principle  has  effected  mar\  els  in  the  improve- 
ment of  the  hygiene  of  hospital  wards  and  sick-rooms, 
by  the  dressing  of  septic  wounds  at  frequent  intervals 
with  antiseptic  and  deodorising  agents,  by  proper 
ventilation,  by  the  methodical  purification  of  bed- 
pans, catheters,  urinals,  and  other  utensils,  and  in  a 
host  of  other  ways  too  numerous  to  mention. 

RiCKMAN  J.  GODLEE. 

ANTISPASMODICS{di'Ti',  against ;  and  aird(Tfj.a, 
a  spasm). — DEFINITION. — Mecddnes  which  pre- 
vent or  allay  spasm. 

Enumeration. — Antispasmodics  may  be  ar- 
ranged in  groups  as  follows  : — Valerian,  Valerianic 
Acid  and  its  salts  ;  Musk,  Castor,  Asafetida,  Sumbul 
and  Galbanum ;  Camphor,  Brominated  Camphor, 
Oil  of  Amber  ;  Ammonia  and  its  Carbonate  ; 
Alcohol,  Ether,  Acetic  Ether,  Chloroform,  Nitrite  of 
Amyl  ;  Bromide  of  Potassium,  Bromide  of  Ammo- 
nium ;  Conium,  Lobelia,  Opium,  Gelsemium,  Indian 
Hemp,  Belladonna,  Stramonium  ;  and  the  Essential 
Oils.  As  adjuvants  may  be  mentioned  -Cold  Baths, 
moderate  Exercise,  Friction,  Heat,  and  Moisture ; 
and  also  Quinine,  Arsenic,  Zinc,  and  Silver. 

Action. — Certain  nerves  and  nerve-centres, 
when  excited,  produce  contraction  of  voluntary  or 
involuntary  muscular  fibres  ;  other  nerves  and  centres 
arrest  movements  ;  and  by  the  combined  action  of 
these  two  systems  the  motions  of  the  various  con- 
tractile structures  in  the  body  are  regulated,  and 
subordinated  to  the  requirements  of  the  organism  as 
a  whole.  Excessive  contraction  or  spasm  of  one 
part  of  the  body  may  therefore  arise  either  from  ex- 
cessive action  of  the  motor,  or  deficient  action  of 
the  inhibitory  centres.  Spasm  may  affect  the  in- 
voluntary muscular  fibres  of  the  intestines — as  in 
colic  ;  of  the  vessels — as  in  some  forms  of  head- 
ache, and  in  vaso-motor  neuroses  of  the  uterus 
and  bladder;  of  the  bronchi— as  in  spasmodic 
asthma  ;  of  single  voluntary  muscles,  or  groups  of 
muscles — as  in  various  forms  of  cramp  ;  or  it  may 
involve  the  muscular  system  generally — as  in  tetanus, 
epilepsy,  and  hj'steria.  Antispasmodics  may  act  by 
lessening  the  irritability  of  motor  centres,  as,  for 
example,  bromide  of  pota.ssium  and  conium;  or  by 
stimulating  those  portions  of  the  nervous  system 
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which  restrain  and  co-ordinate  movements,  as  alcohol 
probably  does.  There  are  no  direct  experiments  to 
show  the  action  of  antispasmodics  on  the  inhibitory 
centres  ;  but  it  seems  probable  that  they  have  such 
an  action,  although  it  may  not  be  confined  to  these 
parts  alone.  Thus  small  doses  of  alcohol  and  ether, 
which  stimulate  the  nervous  system  generally,  and 
usually  increase  motor  activity,  will  restrain  and  co- 
ordinate excessive  muscular  action,  as  in  colic, 
nervous  agitation,  trembling,  and  hysteria.  It  is  at 
present  impossible  to  localise  the  part  of  the  nervous 
system  affected  by  valerian,  asafetida,  and  other 
drugs  of  this  class.  As  spasms  occur  when  the 
nervous  system  is  deficient  in  power,  nervine  and 
general  tonics,  such  as  quinine,  zinc,  and  iron,  are 
often  found  to  be  useful  adjuvants. 

Uses.— In  such  convulsive  diseases  as  epilepsy, 
laryngismus  stridulus,  and  infantile  convulsions, 
bromide  of  potassium  is  the  most  powerful  anti- 
spasmodic ;  in  hysteria — valerian,  asafetida,  and 
the  bromides  ;  in  chorea — arsenic,  conium,  copper, 
and  zinc  ;  in  spasmodic  asthma—  lobelia  and  stramo- 
nium ;  in  spasm  of  the  blood-vessels — nitrite  of 
amyl.  In  all  spasmodic  affections,  cold  baths  or 
sponging,  exposure  to  sunlight,  moderate  exercise, 
and  a  plain  but  nutritious  diet  should  be  employed  ; 
and  late  hours,  a  close  atmosphere,  exhausting 
emotions,  or  excessive  bodily  or  mental  work  should 
be  avoided. 

T.  Lauder  Brunton. 

ANTITOXINS:  Antitoxic  and  Antibac- 
terial Serums.— Definition. — Antitoxins  are 
substances  which  are  engendered  under  certain  con- 
ditions in  the  bodies  of  living  animals,  and  which 
are  able  to  render  inactive  certain  corresponding 
noxious  substances. 

Antitoxic  Serums. — By  treating  animals  with 
certain  kinds  of  poisons  (toxins),  bodies  which  have 
the  power  of  rendering  these  toxins  inactive  are 
produced  :  these  are  most  abundant  in  the  serum  of 
the  blood,  and  are  called  antitoxins.  The  scope  of 
action  of  an  antitoxin  is  limited  and  specific,  in  that 
it  neutralises  only  the  particular  kind  of  toxin  by 
means  of  which  it  was  itself  prepared.  The  kinds 
of  poison  which  are  capable  of  giving  rise  to  anti- 
toxins are  : — (l)  certain  bacterial  toxins  not  yet 
isolated  chemically,  such  as  those  made  by  the 
Bacillus  pyocyaneus,  and  the  organisms  of  diphtheria 
and  tetanus  ;  (2)  certain  vegetable  poisons  of 
apparently  proteid  nature,  such  as  abrin  (from 
jequirity  seeds),  ricin  (from  castor  oil  seeds),  and 
crotin  (from  croton  oil  seeds) ;  (3)  snake-venom, 
not  yet  separable  from  proteids  by  chemical  means  ; 
(4)  various  kinds  of  poisonous  blood-serum,  one  of  the 
most  highly  toxic  of  which  is  that  of  the  eel  ;  (5) 
rennet-ferment  and  other  bodies  against  which  an 
'  anti '-body  has  also  been  prepared.  Fromtheabove 
list  it  will  be  seen  that  the  '  toxins  '  for  which  anti- 
toxins can  be  made  are  closely  associated  with 
proteid  molecules,  if  indeed  they  are  not  essentially 
proteid  in  constitution.  Attempts  to  prepare  anti- 
toxins to  alkaloids,  such  as  morphine  and  strychnine, 
have  all  failed. 

Antibacterial  Serums  Besides  the  bac- 
terial toxins  mentioned,  many  kinds  of  bacteria 
or  their  products  may  be  used  for  the  immunisation 
of  animals,  in  which  process  'anti-bodies'  are 
formed.  These,  however,  have  no  effect  upon  the 
essential  toxin  of  the  bacteria,  although  they  exert 
a  definite  influence  upon  the  bacteria  themselves 


(destructive  or  bacteriolytic,  and  inhibitory  to 
growth),  and  are  therefore  called  antibacterial.  In 
the  case  of  the  organisms  of  cholera,  typhoid  fever, 
&c.,  only  this  form  of  serum  has  yet  been  obtained, 
while  in  that  of  the  Bacillus  pyocyaneus  both  anti- 
toxic and  antibacterial  serums  have  been  made  by 
appropriate  methods.  Since  antibacterial  serums 
have  no  power  of  neutralising  toxins,  they  are  not 
of  much  use  for  therapeutic  purposes. 

Care  must  be  taken  not  to  confuse  the  liquids 
containing  bacilli  and  their  products,  such  as  are 
used  for  giving  protection  against  typhoid  fever, 
plague,  &c.,  with  antitoxins.  Even  in  medical 
literature  the  former  are  sometimes  referred  to 
erroneously  as  serums. 

Mope  of  Preparation. — The  horse  has  been 
chosen  as  the  most  useful  large  animal  for  the 
production  of  antitoxin,  one  point  of  value  being  the 
low  degree  of  toxicity  of  its  serum  for  man.  The 
general  principle  is  to  give  the  animal  gradually 
increasing  quantities  of  the  desired  toxin  until  it  is 
able  to  endure  a  very  considerable  multiple  of 
what  would  at  first  have  been  a  certainly  fatal  dose. 
It  is  generally  advisable  to  give  doses  sufficiently 
large  to  cause  a  considerable  febrile  disturbance. 
After  a  given  interval  has  elapsed,  several  litres  of 
blood  are  removed,  with  strict  precautions  against 
the  occurrence  of  accidental  bacterial  contamination. 
The  blood  withdrawn  is  allowed  to  clot,  and  the 
serum  is  removed  by  sterilised  apparatus  as  soon  as 
it  has  separated  ;  a  small  proportion  of  an  antiseptic 
(such  as  phenol  0-5  per  cent.,  or  trikresol  0*4  per 
cent. )  is  then  added,  and  the  serum  thus  prepared 
is  allowed  to  stand  to  facilitate  the  settlement  and 
subsequent  removal  of  any  sediment  which  may  tend 
to  form.  The  resulting  fluid  is  usually  passed 
through  germ-proof  filters  by  means  of  pressure,  and 
is  then  measured  off  into  quantities  suitable  for 
single  doses,  which  vary  according  to  its  potency  ; 
these  are  either  placed  in  phials  or  sealed  in  tubes. 
All  the  manipulations  are  carried  out  with  sterilised 
apparatus  and  strict  aseptic  precautions.  To  prevent 
the  risk  of  distributing  glanders  or  tuberculosis,  the 
animal  is  given  test-injections  of  mallein  and  tuber- 
culin before  the  immunising  treatment  is  carried  out. 

At  the  commencement  it  is  advisable  to  give  a 
foundation-immunity  by  injecting  toxins  which 
have  been  modified  in  certain  ways  (toxoids) — thus 
in  the  case  of  diphtheria  the  filtered  culture  may  be 
heated  to  6o°-70°  C,  and  in  the  case  of  tetanus 
the  filtered  culture  is  modified  by  the  addition  of 
carbon  disulphide.  Some  authors  recommend  a 
course  of  injections  of  antitoxin  before  or  during  the 
toxin-treatment.  The  actual  details  of  the  treat- 
ment cannot  be  given  here,  since  the  production  is 
largely  for  commercial  purposes,  and  some  of  the 
methods  employed  are  of  the  nature  of  trade-secrets. 
The  mere  feeding  of  animals  on  some  poisons  such 
as  ricin  and  abrin  may  cause  the  appearance  of 
antitoxins  in  the  blood  ;  but  this  does  not  occur  with 
the  toxin  of  tetanus  or  of  diphtheria.  The  serum 
may  be  dried,  generally  upon  flat  plates,  when  it 
assumes  the  form  of  brittle  scales  ;  for  use  these  are 
dissolved  in  recently  boiled  (sterile)  water  which  has 
been  allowed  to  cool. 

Concentrated  serums  are  also  made  by  freezing 
and  thawing  repeatedly  ;  by  these  procedures  much 
water  can  be  removed.  Diphtheria-antitoxin,  as  at 
present  used,  seldom  has  less  than  250  antitoxic 
units  [v.  infra)  in  each  cubic  centimetre;  but  it  has 
been  obtained  with  as  many  as  1,250  units;  possibly 
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in  the  future  still  more  potent  preparations  will  be 
available. 

The  antibacterial  class  of  serum  is  produced  by 
injecting  into  an  animal  gradually  increasing  doses 
of  whole  cultures  (i.e.  bacteria  with  or  without 
their  products)  ;  the  organisms  may  be  previously 
killed  by  means  of  heat  (6o^  C. )  or  antiseptics  (e.g. 
chloroform)  ;  or  they  may  be  given  in  the  living 
condition,  but  the  latter  method  is  not  so  safe  for 
the  worker. 

Poisons  giving  rise  to  the  formation  of  anti- 
toxins.— The  toxins  present  in  the  filtrates  of 
cultures  of  the  bacilli  of  diphtheria,  tetanus,  and 
botulism  are  the  types  of  bodies  which  will  lead  to 
the  production  of  antitoxins. 

There  are  many  pathogenic  bacteria  to  the  toxins 
of  which  living  animals  have  no  power  of  form- 
ing antitoxins.  Thus  highly  toxic  products  are 
formed  in  cultures  of  the  gonococcus  and  of  the 
influenza-bacillus,  but  hitherto  endeavours  to  get 
even  a  semblance  of  antitoxin  for  these  have 
failed.  In  the  case  of  the  bacteria  of  plague,  enteric 
fever,  pneumonia,  and  erj'sipelas,  no  satisfactory 
toxin  (that  is,  one  which  is  at  all  comparable  to 
those  of  diphtheria  and  tetanus)  has  yet  been  made  ; 
the  same  is  true  in  the  case  of  cholera.  Attempts 
to  produce  antibacterial  serums  for  the  influenza- 
bacillus  and  the  gonococcus  have  also  failed,  nor 
has  any  success  been  attained  with  the  bacterium  of 
fowl-cholera — a  matter  which  is  of  interest  in  that 
this  was  one  of  the  first  microbes  against  which  an 
active  immunity  was  produced  by  Pasteur.  For 
plague-bacilli,  typhoid-bacilli,  streptococci,  and 
cholera-vibrios  antibacterial  serums  can  be  prepared, 
which  possess  in  some  cases  a  high  degree  of  potency 
(e.g.  I  cubic  millimetre  of  good  typhoid-serum  will 
quite  prevent  the  action  of  lo — 12  fatal  doses  of 
highly  virulent  bacilli). 

Since  we  do  not  know  whether  the  proper  toxins 
of  these  bacilli  can  be  produced  artificially,  we 
cannot  tell  whether  they  possess  the  chemical  con- 
stitution necessary  for  the  production  of  antitoxins. 
Thus  certain  poisonous  bodies  such  as  alkaloids 
(morphine,  strychnine,  &c. )  appear  to  be  incapable 
of  causing  the  formation  of  antitoxin,  although 
a  certain  amount  of  individual  tolerance  may  be 
attainable  in  some  cases.  The  chemical  nature  of 
the  poisons  of  the  antitoxin-producing  type  (diph- 
theria, tetanus,  and  botulism)  is  not  yet  completely 
known,  but  the  observations  of  Brieger  and  Boer 
tend  to  the  conclusion  that  they  are  not  proteids. 
It  is,  however,  difficult,  if  not  impossible,  to  isolate 
them  entirely  from  what  is  possibly  adherent  proteid. 
The  poisons  of  jequirity  and  ricinus  &c.  seeds  are 
also  either  proteid  or  linked  on  to  proteid  molecules ; 
the  same  is  true  of  snake-venom. 

Nature  of  Antitoxin. — Complete  knowledge 
of  the  chemical  nature  of  antitoxin  is  not  yet  forth- 
coming. Most  observers  are  agreed  that  antitoxin 
has  some  connection  with  globulins,  for  precipitants 
of  these  bodies  (saturation  with  neutral  salts,  &c. ) 
carry  down  the  antitoxin.  Antitoxin  probably  has 
a  large  molecule,  since  it  will  not  di.alyse  nor  will  it 
pass  through  a  gelatine-choked  filter  (C.  J.  Martin)  ; 
in  these  points  it  resembles  globulin.  It  is  closely 
allied  in  these  and  other  characters  to  the  active 
matter  of  antibacterial,  antihsemal,  and  agglutinating 
serums. 

It  appears  that  when  carbon  dioxide  is  used  to 
precipitate  globulin  the  antitoxin  is  destroyed. 
Heating  up  to  temperatures  below  60°  C.  for  half 


an  hour  has  little  if  any  effect  upon  the  activity  of 
most  antitoxins,  though  prolonged  periods  of  ex- 
posure cause  some  alteration  ;  higher  temperatures, 
as  from  60'  to  70°  C. ,  cause  weakening  or  destruction 
according  to  the  length  and  degree  of  the  heating. 

Strong  Light  has  considerable  destructive  effect ; 
but  the  diffused  daylight  in  a  room  may  cause  no 
appreciable  loss  of  activity  after  several  months' 
exposure.  On  analysis  it  is  found  that  actinic  rays 
(blue  and  green)  cause  marked  loss  in  a  few  months, 
while  the  more  non-actinic  rays  (yellow  and  red) 
have  very  little  effect  in  the  same  time. 

Exposure  to  oxygen  and  air  has  a  deleterious 
effect. 

In  well-filled  bottles  shielded  from  light  but  kept 
at  ordinary  room-temperature,  antidiphtheritic  serum 
has  been  kept  for  several  years  without  impairment  ; 
at  body-temperature  there  appears  to  be  some  de- 
terioration in  much  shorter  time.  Anti-venomous 
serum  has  been  re-tested  after  a  journey  to  and  from 
the  tropics  and  found  unimpaired.  \\Tiere  the 
maintenance  of  exact  degrees  of  potency  is  im- 
portant, as  in  the  case  of  standard  serum  for  testing 
purposes,  the  serum  is  dried  completely  (eventually 
by  the  aid  of  anhydrous  phosphoric  acid),  and  kept 
in  vacuo. 

Mode  of  Action  of  Antitoxin. — An  anti- 
toxin only  possesses  the  power  of  neutralising  the 
corresponding  toxin  —  thus  diphtheria -antitoxin 
neutralises  diphtheria-toxin  but  not  tetanus-toxin, 
antiabrin  does  not  affect  ricin,  and  so  on  ;  in  the 
case  of  antivenene  there  is  perhaps  some  slight 
capacity  for  acting  upon  the  venoms  of  different 
kinds  of  snakes,  but  this  is  limited  in  extent.  Similar 
limitations  are  found  in  the  case  of  antibacterial 
serums  ;  thus  there  is  no  reason  to  think  that  an 
infection  with  staphylococci  is  benefited  more  by  a 
dose  of  antistreptococcic  serum  than  by  the  serum  of 
an  untreated  animal. 

Formerly  it  was  thought  that  the  action  of  anti- 
toxin upon  toxin  only  took  place  by  aid  of  living 
tissue-elements ;  thus  Metchnikoff  introduced  the 
term  '  stimuline,'  for  he  thought  that  the  antitoxin 
stimulated  the  cells  (especially  leucocytes)  to  resist 
the  toxin.  Experimental  evidence  however  is  in 
favour  of  a  direct  action  of  a  chemical  nature 
between  the  two  bodies,  analogous  to  that  of  an  acid 
and  a  base  or  to  the  formation  of  a  double  salt 
(Ehrlich).  Toxin  is  neutralised  by  antitoxin  only 
when  the  two  substances  come  into  contact  with  each 
other.  Thus  a  quantity  of  antitoxin  which  will 
exactly  neutralise  a  given  amount  of  toxin  when  the 
two  are  mixed  together  and  injected  subcutaneously 
into  an  animal  is  not  sufficient  to  nullify  the  action 
of  the  toxin  when  the  two  are  given  separately  in 
different  parts  of  the  animal ;  in  the  latter  case 
some  10  to  20  times  the  quantity  of  serum  may  be 
required  to  prevent  the  death  of  the  animal,  even 
though  the  one  to  which  the  mixed  dose  (containing 
only  i  as  much  antitoxin)  has  been  given  may  show 
no  trace  of  illness  or  lesion.  A  given  quantity  of 
antitoxin  will  neutralise  a  given  quantity  of  free 
toxin  :  from  this  it  follows  that  the  '  law  of  mul- 
tiples'  should  hold  good— that  is,  ten  times  the 
quantity  of  serum  should  neutralise  ten  times  the 
quantity  of  toxin.  This  has  been  found  to  be  the 
case  with  snake-venom  ;  and  even  with  the  extremely 
complex  filtrates  of  diphtheria-cultures  the  results 
obtained  by  giving  thousandfold  quantities  (Cobbett) 
are  surprisingly  close  to  the  theoretical  effect  which 
should  be  obtained.     Divergences  which  occur 
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nre  thought  to  be  due  to  the  presence  of  other 
poisons  which  are  not  capable  of  union  with  anti- 
toxin. 

Earlier  experimenters  thought  that  in  a  neutral 
mixture  the  antitoxin  and  toxin  remained  side  by 
side  without  mutual  action,  until  they  were  intro- 
duced into  a  living  animal  ;  for  if  means  were 
used  to  destroy  the  one  but  not  the  other,  unde- 
stroyed  antitoxin  or  toxin  (according  to  circum- 
stances) was  found  in  the  free  condition.  It  has 
since  been  shown  that  this  is  only  the  case  when 
sufficient  time  has  not  been  allowed  for  the  mutual 
interaction  to  take  place.  This  action  takes  place 
more  rapidly  in  concentrated  than  in  dilute  solutions, 
and  in  the  warm  than  in  the  cold.  Martin  and 
Cherry  made  mixtures  consisting  of  I  c.c.  of  anti- 
venomous  serum  with  three  limes  the  fatal  dose  of 
the  heat-resisting  constituent  of  snake-venom  ; 
after  leaving  them  in  contact  for  various  periods  of 
time  the  mixtures  were  exposed  to  a  temperature 
of  68°  C.  for  ten  minutes,  whereby  the  antitoxin  is 
entirely  destroyed.  An  animal  which  was  injected 
with  the  unhealed  mixture  remained  entirely  without 
symptoms  of  poisoning  ;  so  also  did  one  which 
received  a  dose  kept  thirty  minutes  before  heating. 
Those  which  were  given  doses  kept  ten  and  fifteen 
minutes  were  severely  ill  but  recovered  ;  while  those 
which  received  doses  which  had  only  been  mixed 
two  and  five  minutes  before  heating  died  with 
symptoms  of  poisoning.  These  experiments  show 
that  the  serum  was  capable  of  completely  neutrali- 
sing the  venom  if  sufficient  time  was  allowed  for 
their  interaction.  Similar  effects  have  been  obtained 
with  other  toxins  and  their  respective  serums. 

It  has  been  found  (Ehrlich)  that  toxins  may 
become  modified  and  lose  their  toxicity,  but  that 
notwithstanding  this  they  are  still  capable  of  action 
upon  antitoxin.  When  different  preparations  of 
filtered  diphtheria-cultures  are  tested  against  exactly 
the  same  amount  of  aiititoxifi,  it  is  found  that  in  a 
completely  neutral  physiological  mixture  in  one 
case  there  may  be  only  20  toxic  units,  or  there  may 
be  as  many  as  120.  Again,  in  one  and  the  same 
filtrate  the  toxicity  diminishes  on  keeping,  but  the 
amount  of  antitoxin  necessary  to  produce  a  physio- 
logically neutral  mixture  remains  constant,  although 
the  toxicity  may  have  sunk  to  one-third  of  that 
originally  present.  Such  facts  are  clearly  explained 
by  Ehrlich  as  showing  that  the  filtrate  contains  the 
same  number  of  equivalents  which  are  capable  of 
combining  with  the  unit-quantity  of  antitoxin  ;  and 
those  molecules  of  toxin  which  have  altered  so  as  to 
lose  their  toxicity  he  calls  toxoids. 

Estimation  of  Antitoxic  Power  of 
Serums. — The  method  used  for  the  measurement 
of  diphtheria-antitoxin  will  form  an  example.  In 
earlier  days  measurement  was  attempted  by  ascertain- 
ing what  quantity  of  serum  was  necessary  to  prevent 
the  action  of  a  tenfold  minimal  fatal  dose,  but  from 
what  has  just  been  said  it  will  be  clear  that  this 
method  soon  had  to  be  given  up.  In  dealing  with 
questions  involving  the  use  of  minimal  fatal  doses, 
it  should  be  remembered  that  an  animal  is  able  to 
overcome  a  -  certain  amount  of  poison  up  to  the 
maximal  non-fatal  dose  ;  by  adding  a  small  excess, 
merely  a  fraction  of  this  maximal  non-fatal  dose,  it 
becomes  a  fatal  dose.  A  so-called  tenfold  fatal  dose 
is  the  sum  of  ten  components,  each  consisting  of  one 
maximal  non-fatal  dose  with  the  addition  of  a  frac- 
tional part  of  this  sufficient  to  ensure  death.  It  is 
only  the  nine  and  the  fractional  parts  which  have  to  be 


neutralised  to  ensure  the  survival  of  the  animal. 
The  test  is  now  made  by  comparing  the  action  of 
the  unknown  serum  with  that  of  standard  serum, 
which  is  kept  dry  in  vacuo  (see  above),  upon  a  toxic 
culture-filtrate  which  has  been  kept  under  toluol  for 
some  months  ;  filtrates  are  not  suitable  for  use  until 
the  loss  of  toxicity  which  occurs  at  first  has  ceased, 
and  they  have  become  stable.  In  order  to  avoid 
errors  arising  from  the  varying  susceptibility  of 
animals,  young  guinea-pigs  of  250  to  280  grammes 
weight  are  used,  and  the  criterion  is  death  on  the 
fourth  day.  The  injection  of  mixed  toxin  and  serum 
is  made  accurately  in  the  subcutaneous  tissue.  The 
antitoxin  unit  was  founded  originally  on  the  amount 
of  antitoxin  requisite  to  neutralise  a  tenfold  fatal 
dose  of  the  toxin  ;  this  quantity  was  taken  as  one- 
tenth  of  a  unit  ;  a  unit  therefore  completely  neu- 
tralised one  hundred  fatal  doses.  The  unit  [anti- 
toxin or  immunisation  unit)  is  now  measured  by 
means  of  the  standard  dried  serum,  which  is  kept 
for  comparison,  and,  roughly  speaking,  it  is  effective 
in  nullifying  about  100  fatal  doses.  Ehrlich's  im- 
proved method  is  to  measure  out  equal  quantities 
of  a  solution  of  known  strength  made  from  standard 
diy  serum,  each  of  which  shall  contain  one  unit  of 
antitoxin.  Each  dose  is  made  up  to  4  c.  c.  with  saline 
solution,  and  after  being  mixed  with  measured  quan- 
tities of  stable  toxin-solution  is  injected  subcuta- 
neously.  By  varying  the  quantities  of  toxin  the 
amount  is  found  which,  when  mixed  with  one  unit 
of  antitoxin,  will  just  kill  the  animal  upon  the  fourth 
day  ;  this  quantity  of  the  toxin  forms  the  test-dose. 
In  order  to  ensure  that  a  serum  of  unknown  strength 
possesses  not  less  than  a  given  number  of  units,  a 
corresponding  quantity  is  mixed  with  the  test-dose 
of  toxin  ;  should  the  animal  die  in  the  four  days 
the  serum  does  not  possess  the  given  strength,  while 
if  it  die  on  the  fifth  or  sixth  day  an  allowance  of  fi'fe 
to  ten  per  cent,  is  recommended,  in  order  that  the 
dose-strength  claimed  should  not  be  too  close  to  the 
border  line. 

Mode  of  Action  of  Anti-bacterial  Serum. 
It  is  not  settled  whether  the  essential  action  of 
anti-bacterial  serum  is  direct  (as  the  writer  believes) 
or  indirect,  taking  place  through  the  agency  of  the 
living  tissues.  The  frequent  presence  of  the  quali- 
ties of  inhibiting  the  growth  of,  or  of  agglutinating, 
the  bacillus  in  question  cannot  be  discussed  here. 
As  might  be  expected  when  a  living  virus  is  given, 
there  is  no  la-v  of  multiples  (such  as  may  be  found 
with  non-living  toxin)  when  appropriate  quantities 
of  serum  are  added  to  the  doses.  Thus,  with  certain 
bacteria,  such  as  those  of  typhoid  fever  or  cholera, 
a  minute  quantity  of  active  serum  added  to  ten 
times  the  smallest  certainly  fatal  dose  may  safely 
v/ard  off  all  signs  of  illness,  but,  on  the  other  hand, 
200  times  as  much  scrum  may  not  prevent  death 
from  thirty  fatal  doses.  With  certain  other  bacteria 
of  which  the  virulence  can  be  raised  to  so  high  a 
pitch  that  nine  or  ten  germs  may  be  enough  to  cause 
death  (e.g.  pneumococcus),  I  or  2  c.c.  of  efficient 
serum  may  be  enough  to  secure  the  safety  of  the 
animal,  although  as  many  as  20,000  fatal  doses  are 
given  with  it  (Pane).  Anti-bacterial  serums  do  not 
possess  antitoxic  power,  although  antitoxic  serums 
always  possess  some,  and  it  may  be  considerable, 
power  of  inhibiting  the  action  of  living  bacteria. 
Some  bacteria,  such  as  the  Bacillus  pyocyaneus,  will 
yield  a  toxin,  whereby  an  antitoxic  serum  can  be 
produced,  while  by  treating  an  animal  with  the 
living  culture  an  anti-bacterial  serum  can  be  pre- 
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pared.  Wassermann  has  prepared  these  two  forms 
of  serum  by  treating  a  goat  first  for  a  period  with 
toxin  and  later  with  Uving  culture.  At  the  end  of 
the  first  period  the  antitoxic  power  was  such  that 
o*5  c.c.  would  protect  against  four  fatal  doses  of  toxin, 
and  0"2  c.c.  was  efi'ective  against  a  fivefold  fatal  dose 
of  living  bacilli ;  at  the  end  of  the  second  period 
O'OOj  c.c.  protected  against  the  fivefold  living  dose, 
but  1  c.c.  had  no  retarding  action  on  the  fourfold  fatal 
dose  of  toxin.  From  numerous  experiments  by 
different  authors,  it  appears  that  anti-bacterial  serums 
are  of  no  value  for  therapeutical  purposes  in  cases 
where  the  neutralisation  of  toxins  is  essential. 

Antibacterial  serums  are  of  great  value  for  the 
precise  recognition  of  certain  bacteria,  such  as  those  of 
cholera  and  typhoid  fever.  This  is  effected  (Pfeiffer) 
by  mixing  about  a  tenfold  fatal  dose  of  a  young 
culture  (the  fatal  dose  should  not  exceed  about  to 
^  milligramme  of  bacteria)  with  a  few  cubic  milli- 
metres of  efficient  serum.  The  mixture  is  injected 
into  the  peritoneal  cavity  of  a  guinea-pig,  and  samples 
of  the  peritoneal  fluid  are  examined  after  the  lapse  of 
about  i  to  I  hour  ;  at  the  end  of  this  time,  if  the 
bacterium  is  of  the  same  sort  as  that  with  which  the 
serum  was  prepared,  all  the  bacteria  will  be  found 
to  have  degenerated  into  coccus-like  bodies  ;  in  a 
'  control '  animal,  unaltered  bacteria  will  be  seen  if 
the  culture  has  the  requisite  virulence  for  the 
test. 

As  in  the  case  of  antitoxins  the  action  is  specific 
in  so  far  as  it  is  not  manifested  when  quite  unrelated 
forms  of  bacteria  are  tested ;  when  closely  allied 
forms  are  tried,  it  is  subject  to  slight  limitations,  but 
probably  to  a  less  extent  than  is  the  case  with  the 
clumping  action  which  most  of  these  serums  also 
possess.  For  these  tests  the  serums  must  be  free 
from  added,  antiseptics. 

Distribution  and  Site  of  Origin  of  Anti- 
toxic AND  Antibacterial  Bodies. — It  has  been 
found  that  iLe  specific  substances  appear  earlier  and 
in  greater  quantity  in  the  blood-forming  organs 
(lymphatic  glands,  spleen,  bone-marrow)  than  in  the 
blood  after  inoculation  with  cultures.  As  they  dis- 
appear from  these  organs  the  quantity  in  the  blood 
increases,  and  it  is  inferred  from  this  that  these 
organs  are  the  sites  of  production  of  the  specific 
substances.  In  the  case  of  antitoxins  the  matter 
has  not  yet  been  followed  out  with  the  same  thorough- 
ness. In  both  cases  it  is  fairly  certain  that  the 
production  does  not  occur  directly  from  the  consti- 
tuents of  the  circulating  blood.  The  tendency  is 
for  the  substances  to  accumulate  in  the  blood,  and 
they  may  remain  in  recognisable  quantity  for  long 
periods  after  cessation  of  the  active  or  direct  im- 
munisation ;  on  the  other  hand,  when  passive  im- 
munisation is  carried  out  (i.e.  by  injecting  antitoxin), 
they  gradually  disappear,  especially  when  the  serum 
injected  is  obtained  from  a  different  species  of 
animal.  The  duration  of  the  immunity  is  dependent 
partly  also  on  the  quantity  of  antitoxin  given,  the 
ordinary  dose  of  200  to  300  immunisation-units  of 
diphtheria-antitoxin  for  prophylactic  use  remains 
effective  for  about  three  weeks.  It  should  be  remem- 
bered that  there  may  be  sufficient  '  anti-substance ' 
in  the  whole  blood  to  protect  against  further  attack 
although  the  amount  in  the  small  quantities  which 
can  be  used  for  testing  may  not  be  determinable. 
The  'anti-substances'  (antitoxic,  antibacterial,  and 
clumping)  also  pass  out  in  the  milk  and  some  other 
secretions.  They  do  not  pass  into  the  urine  unless 
the  kidney  is  damaged. 


Bile  of  normal  animals  (probably  certain  of  its  pro- 
teid  constituents)  has  considerable  power  of  destroy- 
ing many  of  the  toxins,  but  we  do  not  know  that  the 
action  is  that  of  true  antitoxin.  In  certain  cases, 
however,  distinct  indication  of  specific  substances 
can  be  found  in  treated  animals.  Thus,  the  bile  of 
an  animal  dead  of  rabies  has  preventive  action  when 
mixed  with  virulent  rabies-material,  while  that  of  a 
normal  animal  has  none.  The  substance  of  the 
central  nervous  system  has  a  power  of  neutralising 
certain  toxins  (those  of  tetanus  and  botulism,  but 
not  tiiat  of  diphtheria)  when  mixed  with  them.  It 
is  not  at  all  certain  that  this  action  is  really  due  to 
the  presence  of  an  antitoxin,  for  it  appears  that  the 
effective  agent  is  not  soluble,  while  some  other  sub- 
stances, like  carmine,  have  a  similar  power. 

Theories  of  Origin  of  Antito.xins.  —  Various 
theories  have  been  propounded  to  account  for  the 
nature  of  antitoxin  ;  it  has  been  suggested  (l)  that 
antitoxin  is  modified  toxin  (there  is  no  evidence  in 
support  of  this)  ;  (2)  that  it  is  secreted  by  the  tissues 
solely  in  consequence  of  the  presence  of  a  given 
toxin  ;  and  (3)  that  it  is  present  in  normal  animals, 
but  that  its  production  can  be  increased  by  the  ex- 
hibition of  the  given  toxin.  The  last  theory  is  at 
present  most  in  vogue  and  finds  its  explanation  in 
the  '  Side-chain '  theo>y  of  Ehrlich.  Ehrlich  pictures 
the  cell-protoplasm  as  possessing  a  number  of 
different  chemical  molecular  groups  (side-chains)  in 
its  chemical  constitution  ;  each  of  these  has  a 
peculiar  affinity  for  particular  substances  whereby 
the  ordinary  nutrition  of  the  cell  with  various  sub- 
stances is  effected.  The  protoplasm  of  any  cell 
contains  a  number  of  different  '  side-chain '  mole- 
cules, each  of  which  only  picks  up  the  kind  of 
substance  for  which  it  has  an  affinity.  The  toxin- 
molecule  is  pictured  as  consisting  of  two  parts,  one 
of  which  (toxophore)  is  the  essentially  poisonous 
agent,  while  the  other  (haptophore)  is  the  means 
whereby  the  toxin-molecule  becomes  fixed  to  an 
appropriate  side-chain.  If  the  toxophoric  group  is 
destroyed  the  haptophore  (toxoid)  may  remain  and 
no  noxious  action  is  produced  ;  if  the  haptophore 
is  attached  to  a  liberated  side-chain  the  combined 
group  has  no  power  of  again  fixing  itself,  and 
becomes  harmless.  The  side-chain  thus  has  the 
power  of  neutraUsing  the  given  toxin-molecule. 
Antitoxin  (for  instance,  in  serum)  simply  consists, 
according  to  this  theory,  of  side-chains  which  have 
become  detached  from  cell-protoplasm.  By  means 
of  treatment  of  an  animal  with  a  toxin  the 
cells  are  stimulated  to  produce  an  unnecessarily 
large  quantity  of  appropriate  side-chains  (overpro- 
duction) :  these  are  liberated  into  the  blood-stream 
and  the  antitoxic  power  of  the  serum  rises.  On 
this  theory  it  should  be  possible  to  produce  anti- 
toxin by  the  aid  of  the  haptophoric  group  only 
(toxoids),  and  at  any  rate  a  foundation-immunitv 
can  be  thus  obtained.  It  is  suggested  that  the 
injection  of  toxoids  may  be  useful  for  therapeutical 
purposes  by  inducing  the  production  of  antitoxic 
side-chain  molecules  before  the  production  of  toxin 
by  the  infecting  agent  has  become  too  great. 
According  to  this  theory  antitoxin  is  produced  only 
in  tissue-cells  in  which  appropriate  side-chains 
exist,  and  consequently  different  antitoxins  may  be 
formed  in  different  tissues  or  organs.  There  is 
much  yet  to  be  done  before  this  theory  can  pass 
beyond  the  realm  of  a  '  working  hypothesis,'  but 
as  such  it  has  already  led  to  advance  in  our 
knowledge. 
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Therapeutical  Action  of  Antitoxins.  — It 
has  already  been  stated  that  the  maximum  effect  of 
antitoxin  is  obtained  when  the  toxin  and  antitoxin 
are  brought  into  contact  before  they  are  introduced 
into  an  animal.  It  is  found  that  as  the  interval 
between  the  introduction  of  the  toxin  and  the  subse- 
quent injection  of  the  antitoxin  is  increased,  so  the 
amount  of  the  latter  which  is  necessary  to  banish 
symptoms  also  increases,  but  in  a  disproportionately 
rapid  ratio,  so  that  at  last  it  is  no  longer  possible  to 
prevent  death  even  when  enormous  multiples  of  the 
dose  requisite  to  make  a  physiologically  neutral 
mixture  are  given.  The  following  instance  (Donitz) 
will  serve  as  an  illustration :  a  series  of  rabbits 
received  twelve  fatal  doses  of  tetanus-toxin  each  at 
various  intervals  after  600  neutralising  doses  of  anti- 
toxin were  given  (in  each  case  directly  into  the  veins) ; 
when  the  interval  was  two  and  three-quarter  hours 
no  tetanic  symptoms  occurred  ;  when  four  hours, 
only  a  few  animals  recovered,  and  all  these  had 
more  or  less  severe  tetanus  ;  while,  if  an  interval  of 
five  hours  had  elapsed,  not  a  single  animal  survived. 
In  another  series  two  fatal  doses  were  given,  and  it 
was  found  that  a  like  amount  of  serum  (as  above) 
did  not  prevent  death  if  there  was  an  interval  of 
twenty-four  or  more  hours.  It  is  therefore  inferred 
that  a  combination  of  toxin  with  the  tissues  occurs  ; 
at  first  this  is  loose  and  can  be  upset  by  the  anti- 
toxin ;  later  it  becomes  so  firmly  bound  that  antitoxin 
is  unable  to  withdraw  the  toxin  and  neutralise  it. 
In  severe  poisoning  with  tetanus  at  least  one  fatal 
dose  is  thus  firmly  bound  out  of  reach  of  antitoxin  in 
the  short  period  of  four  to  eight  minutes  in  rabbits. 
Similar  effects  are  produced  with  diphtheria-toxin, 
the  fixation  by  the  tissues  not  being  quite  so  rapid. 
It  is  of  paramount  importance  to  commence  antitoxic 
treatment  at  the  earliest  possible  moment  in  order  to 
forestall  the  formation  of  an  iiidissoluble  union  of 
the  toxin  with  the  tissue-elements.  As  time  advances 
the  value  of  antitoxin  becomes  rapidly  less  until  it 
is  no  longer  of  avail.  It  will  be  clear  that  for 
studying  the  statistics  of  serum-treatment  a  know- 
ledge of  the  period  of  the  disease  at  which  it  was 
administered  is  of  great  importance,  as  is  shown  by 
the  following  figures  for  diphtheria,  taken  from  the 
Transactions  of  the  Clinical  Society  of  London 
(1898  Antitoxin  Committee)  : — 


Treatment  commenced  on 

ist  day  2nd  day 

3rd  day 

4th  day 

5th  day 
and  after 

Mortality,  p.c. : 
No  antitoxin 
Antitoxin  . 

22'5 
lO'O 

27*0 

lo-S 

29*4 
15*0 

31*6 
20*0 

30' S 
25'5 

The  effect  of  antitoxin-treatment  is  very  strikingly 
shown  by  the  mortality  in  tracheotomy-cases  ;  figures 
taken  from  the  same  source  show  a  mortality  of 
16  per  cent,  when  antitoxin  was  given  within  the 
first  three  days  ;  40-7  per  cent,  in  cases  treated 
within  the  next  three  days  ;  and  647  per  cent,  in 
those  treated  on|  and  after  the  seventh  day  ;  the 
general  mortality  without  antitoxin  varies  between 
60  and  75  per  cent.  It  will  be  perceived  that  the 
mere  presentation  of  the  mortality  of  cases  is  not 
sufficiently  exact  to  show  the  real  effect  of  serum- 
treatment.  In  tetanus  the  cases  which  have  been 
collected  are  less  numerous  ;  before  antitoxin  was 
introduced  the  death-rate  was  967  per  cent. 
(Poland)  when  the  incubation-period  was  less 
than  ten  days,   while  in  48  cases  treated  with 


antitoxin  (Kohler)  with  the  same  limit  of  incuba- 
tion the  death-rate  was  43  '8  per  cent. ;  and  in  twenty 
such  cases  where  the  treatment  was  begun  in  the 
first  two  days  after  the  onset  of  symptoms  it  fell 
to  64-5  per  cent.  But  since  much  improvement 
has  recently  been  made  in  the  potency  of  antitetanic 
serum  there  is  ground  for  hope  that  future  results 
may  be  still  more  successful. 

Modes  of  Administration. — -Scrupulous  at- 
tention to  asepsis  is  absolutely  necessary.  The  skin 
is  cleansed  with  soap  or  solution  of  caustic  alkali 
followed  by  some  antiseptic,  and  the  syringe  is  made 
absolutely  sterile  by  boiling.  The  site  of  injection 
is  usually  under  the  loose  skin  in  the  flank.  The 
dose  required  is  regulated  by  units  of  potency,  and 
not  by  the  quantity  injected.  It  is  advisable  to 
keep  careful  record  of  the  time  of  administration, 
the  exact  dose  used,  and  the  effects  produced  in  the 
patient. 

Direct  injection  into  the  veins  is  not  to  be  recom- 
mended on  account  of  the  enhanced  effect  of  the 
toxic  action  of  the  serum  of  one  species  of  animal 
upon  another  when  introduced  by  this  method. 
This  toxic  action  has  no  relation  to  the  antitoxin 
or  to  the  nature  of  the  toxin-treatment  of  the 
animal  supplying  the  serum,  for  it  is  found  to  exist 
in  the  serum  of  normal  animals  of  the  same  kind. 
Individuals  among  mankind  as  well  as  among  the 
lower  animals  have  a  varying  susceptibility  to  these 
toxic  substances.  A  few  cases  have  been  recorded 
where  human  beings  have  succumbed  or  shown  great 
symptoms  of  distress  within  a  few  minutes  of  an 
injection.  An  instance  is  given  by  Rauschenbusch 
in  which  five  children  and  two  servants  received 
prophylactic  injections  from  a  single  bottle  of  serum, 
the  quantity  amounting  in  each  case  to  0'8  c.c.  ;  one 
of  them,  a  child  of  ten,  became  suddenly  ill — the 
symptoms  being  giddiness  and  faintness,  vomiting 
and  cutaneous  irritation  with  urticarial  wheals — 
within  a  few  minutes  of  the  injection.  Eight  hours 
later  she  still  felt  ill,  but  was  nearly  well  on  the 
following  day.  The  symptoms  and  rapid  onset 
noted  in  this  case  are  exactly  similar  to  those  seen 
in  susceptible  guinea-pigs.  The  other  four  persons 
showed  not  the  slightest  ill  effect.  A  few  isolated 
cases  are  recorded  where  death  has  occurred  appa- 
rently from  a  similar  high  susceptibility,  but  these  are 
infinitesimal  in  proportion  to  the  many  thousands  of 
persons  to  whom  injections,  often  in  large  quantity, 
have  been  administered  without  any  harm  ensuing. 
Besides  these  immediate  toxic  effects  the  injection 
of  the  serum  of  horses  may  cause  remote  distur- 
fiances,  which  again  do  not  appear  to  bear  any  very 
definite  relation  to  the  amount  of  serum  injected. 
The  most  frequent  of  these  effects  are  rashes — ery- 
thematous, scarlatiniform,  urticarial,  or  more  rarely 
morbilliform.  They  commonly  appear  in  the  second 
week  after  injection,  and  do  not  as  a  rule  last  more 
than  about  four  days.  Out  of  9581  cases  examined 
by  the  German  Collective  Investigation  rashes 
occurred  in  67S  instances  :  the  statistics  collected 
by  the  Clinical  Society  of  London  give  as  many  as 
33  per  cent.,  but  only  633  cases  of  injections  were 
investigated.  Joint-pains  with  or  without  swelling 
may  also  occur.  The  temperature  may  be  raised, 
but  there  is  no  evidence  of  a  deleterious  action  on 
the  kidneys.  Similar  effects  may  be  produced  by 
any  of  the  serums  (antitetanic,  antistreptococcic, 
&c. ),  for  they  are  dependent  upon  the  fact  that  it  is 
horse-serum,  which  is  about  the  least  toxic  of  animal 
serums  for  man.    The  entire  elimination  of  the 
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noxious  bodies  and  the  preparation  of  a  pure  anti- 
toxin arc  problems  for  future  investigation. 

Absorption  of  Antitoxin  from  Mucous 
SUKFACFS. —Experimentally  antitoxin  is  not  ab- 
sorbed when  given  by  mouth  or  rectum  ;  looo 
times  the  dose  which  will  neutralise  and  stay  an 
intoxication  when  given  under  the  skin  has  not  the 
slightest  effect  upon  the  course  of  the  poisoning 
when  given  by  mouth  or  rectum.  This  mode  of 
administration  in  acute  conditions  is  merely  to  be 
regarded  as  a  waste  of  valuable  serum.  It  appears 
however  that  some  of  the  immunity  which  is  trans- 
mitted to  suckling  animals  from  the  mother  is  ac- 
quired through  the  milk.  Thus  Ehrlich  showed 
that  normal  sucklings  when  nurtured  by  an 
immunised  foster-mother  acquired  some  degree  of 
immunity,  while  the  milk  of  the  foster-mother  was 
proved  to  contain  antitoxin.  It  is  possible  that 
long-continued  administration  by  the  mouth  may 
lead  in  adults  to  a  sufficient  absorption  of  immunis- 
ing substances  for  protective  purposes,  but  this  is  of 
no  value  for  the  treatment  of  disease  where  time  is 
important. 

Finally  a  few  notes  of  the  serums  which  are  in  use 
may  be  appended  : — 

Diphtheria.  Nature — antitoxic.  Prepared  by 
treatment  with  filtered  germ-free  cultures.  For 
therapeutic  use  lOOO  to  6000  units  or  more  are 
given  and  repeated  if  necessary.  Some  recent 
observations  give  promise  of  reduction  in  frequency 
of  the  occurrence  of  paralysis  by  continuing  the 
injections  after  immediate  danger  has  disappeared. 
For  prophylaxis  200  to  300  units  are  given  ;  the 
protection  lasts  about  three  weeks. 

Tetanus.  Nature — antitoxic.  Prepared  by 
treatment  with  modified  (toxoid)  and  active  germ- 
free  toxins.  Immediate  effects  of  the  serum  are  not 
probable,  since  symptoms  are  probably  due  to  toxin 
which  has  been  fixed  many  hours  before.  Serum 
should  be  persevered  with,  if  used,  on  account  of 
the  capacity  of  the  tissues  for  fixing  the  toxin.  Intra- 
cerebral injections  may  be  given,  following  Roux 
and  Borrei's  experiments.  (Rambaud  collected 
sixteen  cases  with  seven  recoveries. )  Prophylactic  in- 
jections have  been  given  in  infected  puerperal  wards 
and  to  horses  with  satisfactory  (negative)  results. 

Streptococcus.  Nature— antibacterial.  Pre- 
pared by  treatment  with  cultures.  Much  difference 
of  opinion  exists  as  to  its  value  both  in  the  labora- 
tory and  at  the  bedside.  The  probable  explana- 
tion is  found  in  the  observation  that  there  are 
several  varieties  of  streptococci,  each  of  which  is 
unaffected  by  serum  prepared  by  means  of  any  of  the 
other  varieties.  Many  clinical  reports  of  apparent 
good  efi"ects  are  vitiated  by  want  of  demonstration 
that  the  condition  of  the  patient  was  due  to  strepto- 
cocci and  by  the  impossibility  of  eliminating  the 
possible  effects  of  other  methods  of  treatment  (uterine 
douches,  &c.). 

Pneumonia.  Probably  more  antibacterial  than 
antitoxic.  Prepared  by  treatment  with  cultures. 
In  the  laboratory  the  serum  is  highly  eftective  ; 
moreover  its  action  on  varieties  is  not  so  limited  as 
is  the  case  >vith  the  streptococci.  Not  yet  sufficiently 
tried  on  man. 

Plague.  Nature — doubtful;  has  some  slight 
antitoxic  action.  Prepared  by  treatment  with  living, 
dead,  or  filtered  cultures.  Good  results  have  been 
obtained  in  laboratory  experiments  ;  it  probably  has 
some  value  for  treating  man.  It  has  been  used  for 
prophylaxis  in  man,  but  is  not  to  be  confused  with 


Haftkine's  preventive  material,  which  consists  of 
killed  bacilli. 

Typhoid  and  Cholera.  Nature — antibacterial. 
Prepared  as  last.  In  the  laboratory  they  are  highly 
effective  for  preventing  infection,  but  of  no  curative 
value  for  highly  acute  infections.  The  effects  pro- 
duced on  enteric  fever  and  cholera  respectively  in 
man  are  not  ver)-  well  marked,  but  they  are  probably 
not  entirely  without  some,  if  light,  efficacy.  They 
have  been  used  for  prophylaxis,  but  are  not  to  be 
confused  with  Wright's  and  HafTkine's  preventive 
treatment  with  killed  bacilli. 

Snake-venom.  Nature — antitoxic.  Prepared 
by  treatment  with  a  mixture  of  venoms  (chiefly  that 
of  the  cobra)  heated  to  80°  C.  It  has  not  the  effect 
upon  all  snake-venoms  which  was  claimed  by 
Calmette.  Trials  on  man  are  full  of  promise,  but 
ordinary  precautions  should  not  be  discarded. 

Jequirity.  Nature — antitoxic.  Prepared  by 
treatment  with  the  poison  of  abrus  seeds.  It  is  very 
effective  in  laboratorj'  experiments.  Calmette 
suggests  its  use  for  controlling  the  course  of  jequirity- 
ophthalmia  in  ophthalmic  practice. 

Tubercle.  Nature — doubtful.  Prepared  by 
treatment  with  tuberculin  or  other  preparations 
obtained  from  tubercle-bacilli.  Its  practical  value 
is  not  yet  established. 

Further  a  number  of  other  materials — bacterial 
(staphylococci)  and  chemical  (ricin) — have  been 
made  to  yield  '  anti-serums,'  but  these  are  at  present 
only  of  theoretical  and  experimental  importance. 
Other  preparations,  '  antisyphilitic,'  '  anticancerous ' 
serums,  &c. ,  are  at  present  little  better  than  chimeri- 
cal. Herbert  E.  Durham. 

ANTRUM,  Diseases  of. — See  Nose,  Diseases 

of. 

ANURIA. — Absence  of  urination,  whether  from 
suppression  or  retention  of  urine.  See  Micturition, 
Disorders  of ;  and  Urine,  Suppression  of. 

ANUS,  Diseases  of. — The  principal  affections 
of  this  part  are  : — I.  Congenital  Abnormalities  ;  2. 
Epithelioma  ;  3.  Irritable  Sphincter  Ani  ;  4.  Irri- 
table Ulcer ;  5.  Prolapsus ;  6.  Pruritus ;  and  7. 
Tumours  and  Excrescences.  For  Fistula  in  Ano  see 
Rectum,  Diseases  of 

1.  Congenital  Abnormalities  (atresia)  may 
be  classed  as  follows: — I.  Imperforate  anus,  with- 
out deficiency  of  the  rectum.  2.  Imperforate  anus, 
the  rectum  being  partially  or  wholly  deficient.  3. 
Anus  opening  into  a  ctil-de-sac,  the  rectum  being 
partially  deficient.  4.  Imperforate  anus  in  the 
male,  the  rectum  being  partially  deficient,  and  com- 
municating with  the  urethra  or  neck  of  the  bladder. 
5.  Imperforate  anus  in  the  female,  the  rectum  being 
partially  deficient,  and  communicating  with  the 
vagina  or  uterus.  6.  Imperforate  anus,  the  rectum 
being  partially  deficient  and  opening  externally  in  an 
abnormal  situation  by  a  narrow  outlet.  7.  Narrow- 
ness of  the  anus.  These  imperfections  can  be 
remedied,  if  at  all,  only  by  operation. 

2.  Epithelioma.— The  anus,  hke  other  parts 
where  a  junction  takes  place  between  the  skin  and 
mucous  membrane,  is  liable  to  epithelioma.  It  is 
easily  recognised  by  the  ordinary  characters  of  the 
sore.  Warty  growths  and  flaps  of  skin  at  this  part 
are  subject  to  tliis  form  of  degeneration.  The  treat- 
ment applicable  to  this  disease  is  to  remove  the 
growth  by  excision. 
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3.  Irritable  Sphincter  AnI. — In  this  complaint 
the  anus  is  strongly  contracted  and  drawn  in  by  the 
action  of  the  sphincter.  Any  attempt  to  examine  the 
[Kirt  produces  spasm,  and  the  finger  passed  througii 
it  is  tightly  grasjied  as  if  girt  by  a  cord.  In  old- 
standing  cases  the  muscle  becomes  hypertrophied,  and 
forms  a  mass  encircling  the  finger  like  a  thick  un- 
yielding ring.  This  state  is  the  source  of  serious 
trouble  in  defrecation,  owing  to  the  expulsive  power 
of  the  bowel  being  insufficient  to  overcome  the 
impediment  caused  by  the  muscle  to  the  passage  of 
the  faces.  Irritability  of  the  sphincter,  independent 
of  fissure  or  ulcer,  occurs  generally  in  hysterical 
f(MTiales,  and  is  relieved  by  mild  laxatives,  the  local 
application  of  cocaine  or  an  opiate  ointment,  and 
the  occasional  passage  of  a  bougie  coated  with  a 
sedative  ointment. 

4.  Irritable  Ulcer. — This  is  a  small  superficial 
sore,  situated  just  within  tlie  circle  of  the  sphincter, 
usually  at  the  back  part,  commonly  known  as  fissure, 
from  its  appearance  in  the  contracted  state  of  the 
part.  The  fajces  passing  over  the  sore  excite  spasm 
of  the  muscle,  and  cause  a  sharp  burning  pain  which 
lasts  for  two  or  three  hours.  The  distress  often  does 
not  come  on  till  an  interval  of  ten  minutes  or  more 
has  elapsed  after  defecation.  The  pain  is  some- 
times so  acute  that  patients  resist  an  action  of  the 
bowels,  and  allow  them  to  become  costive.  The 
irritable  ulcer  occurs  usually  in  middle  life,  and  is 
more  frequent  in  women  than  in  men.  It  seldom 
gets  well  under  the  influence  of  local  applications, 
but  an  incision  through  the  centre  of  the  sore  sets 
the  muscle  at  rest,  and  allows  the  part  to  heal. 
Forcifjle  dilatation  of  the  sphincter  with  the  fingers 
under  an  anesthetic  is  a  very  effective  mode  of  treat- 
ment. When  the  suffering  is  moderate,  a  cure  may 
be  attempted  by  giving  a  laxative  to  ensure  soft 
evacuations,  by  enjoining  rest  in  the  recumbent 
position,  and  by  the  application  of  an  ointment 
containing  morphine,  belladonna,  or  cocaine. 

5.  Prolapsus. — See  Rectum,  Diseases  of. 

6.  Pruritus.  — •  Itching,  though  a  common 
symptom  in  disorders  of  the  lower  bowel,  may  occur 
as  a  distinct  afiection,  a  neurosis  liable  to  paroxysms. 
It  is  caused  by  worms  in  the  rectum,  and  by  con- 
gestion of  the  hemorrhoidal  veins.  Patients  suffer 
more  after  taking  stimulating  drinks  and  when 
heated  in  bed.  The  itching  is  extremely  teasing 
and  annoying,  especially  at  night,  keeping  the 
sufferer  awake  for  hours.  Friction  aggravates  the 
mischief,  excoriates  the  skin  at  the  margin  of  the 
anus,  and  causes  it  to  become  dry,  harsh,  and 
leathery.  As  regards  treatment,  stimulants  and 
condiments  are  to  be  avoided.  The  bowels  should 
be  regulated,  and  the  part  should  be  washed  with 
soap  and  water  after  each  evacuation.  Every  effort 
should  be  made  to  avoid  friction.  Cotton-wool 
.should  be  used  after  defecation  in  the  place  of  paper. 
A  piece  of  cotton-wool  soaked  in  oxide  of  zinc  lotion 
may  be  kept  applied  to  the  anus,  or  the  part  maybe 
smeared  with  some  mercurial  ointment,  such  as  one 
of  calomel  (3j)  and  vaseline  (gj).  Lotions  of  cocaine 
and  glycerine,  of  borax  and  morphine,  or  of  carbolic 
acid  are  often  efficacious.  In  weak  persons  quinine 
and  arsenic  administered  internally  help  the  cure. 

7.  Tumours  and  Excrescences.— Besides 
the  flaps  and  folds  of  integument  consequent  on 
external  piles,  tumours  of  a  fibrous  texture  some- 
times form  in  the  subcutaneous  areolar  tissue,  which 
as  they  increase  become  pedunculated.  They  are 
usually  small  in  size,  lobulated,  and  have  a  firm  feel. 


These  growths  may  be  easily  and  safely  removed  by 
excision.  Papillomata  are  liable  to  be  developed 
around  the  anus,  and  sometimes  grow  so  abundantly 
as  to  constitute  a  large  cauliflower-like  excrescence. 
They  then  form  projecting  processes  of  various  sizes, 
densely  grouped  together,  with  their  summits  iso- 
lated, expanded,  and  elevated  on  narrow  peduncles. 
They  give  rise  to  a  thin,  offensive  discharge. 
They  probably  originate  in  want  of  cleanliness.  In 
some  persons  there  is  so  strong  a  disposition  to  the 
fiirmation  of  warts,  that  it  is  difficult  to  prevent  their 
growth.  They  require  to  be  removed  by  excision, 
the  quickest  and  most  efl'ectual  mode  of  treatment. 
Flattened  growths  from  the  skin,  commonly  called 
iiiiicous  tubercles,  a  secondary  result  of  syphilis,  are 
liable  to  occur  around  the  anus.  They  yield  readily 
to  the  local  application  of  mercury  and  general  specific 
treatment.    See  Mucous  Tubercles. 

Frederick  Treves. 

AORTA,  Aneurysm  oi.—Scc  Abdominal 
Aneurysm  ;  and  Thoracic  Aneurysm. 

AORTA,   Congenital   Stenosis   of.  —  The 

commonest  seat  of  this  condition  is  the  point  of 
entrance  of  the  ductus  arteriosus.  There  may  be 
complete  occlusion,  or  varying  degrees  of  narrowing 
of  the  orifice.  The  proximal  part  of  the  aorta 
becomes  greatly  dilated,  and  the  left  ventricle 
hypertrophied.  The  circulation  is  carried  on  by  the 
development  of  the  collateral  circulation  through 
the  transverse  cervical,  internal  mammary,  epigas- 
tric, and  intercostal  arteries,  which  may  become  so 
dilated  as  to  simulate  aneurysm,  even  to  the  extent  01 
eroding  a  rib.  The  most  important  symptoms  are 
dyspnoea  on  exertion,  cough,  hemoptysis,  and 
cardiac  murmurs  of  various  kinds.  The  condition 
usually  shortens  life  greatly,  but  some  cases  have 
reached  the  age  of  fifty.  Death  is  caused  by  rupture 
either  of  the  aorta  or  of  some  of  the  collateral 
vessels,  acute  endocarditis,  endarteritis,  failure  of 
the  dilated  heart,  acute  pulmonary  complication,  or 
exhaustion. 

The  aorta  may  be  stenosed  throughout  and  its 
walls  thin,  in  the  condition  termed  Virchow's 
Chlorosis  [see  Chlorosis).  The  aortic  orifice  may 
be  so  small  as  to  scarcely  admit  the  little  finger. 
This  hypoplasia,  as  it  really  is,  is  almost  invariably 
associated  with  a  hypoplasia  of  the  generative  organs 
and  not  seldom  with  interstitial  nephritis.  See 
Heart,  Malformation  of. 

Alexander  Bruce. 

AORTA,  Dilatation  of. — In  cases  of  dilatation 
of  the  aorta,  there  is  a  more  or  less  uniform  enlarge- 
ment of  the  vessel  affecting  most  frequently  the 
ascending  arch.  When  it  extends  into  the  trans- 
verse arch  it  usually  stops  short  at  the  origin  of  the 
subclavian  artery.  There  is  no  sharp  line  of 
delimitation  between  simple  dilatation  and 
aneurysm.  The  condition  in  question  is  caused  by 
exhaustion  of  the  resisting  powers  of  the  wall,  and 
is  most  frequently  associated  with  sclerosis  of  the 
aorta,  or  with  the  general  rise  of  blood-pressure 
which  exists  in  chronic  Bright"s  disease,  or  in  the 
diffuse  sclerosis  of  smaller  arteries.  It  may  also  be 
due  to  hypertrophy  of  the  heart,  whether  secondary 
to  any  of  the  above  conditions,  to  aortic  valvular 
disease,  or  to  persistent  acceleration  of  its  own 
action. 

Dilatation  of  the  aorta  may  occur  without  pre- 
existing disease  of  the  artery,  and,  in  this  case,  it 
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may  simply  be  due  to  exhaustion,  either  tempornvy 
or  permanent,  of  the  elastic  fibres  of  the  middle 
coat.  When  the  dilatation  is  sufficiently  great  to 
produce  any  physical  signs,  there  b  dulness  on  per- 
cussion over  the  upper  part  of  the  sternum,  and 
perhaps  also  for  some  small  distance  to  the  right  of 
it.  There  may  be  palpable  pulsation  in  the  epi- 
stemal  notch.  In  the  aortic  area  a  systolic 
murmur  may  be  heard,  while  the  second  sound  is 
generally  accentuated  or  has  a  booming  character. 
There  may  be  breathlessness,  and  pain  behind  the 
sternum,  aggravated  on  exertion.  The  dilatation 
may  become  lessened  or  even  disappear  under  rest 
and  other  appropriate  treatment,  or  it  may  remain 
stationary,  or  if  untreated  may  even  increase  so  as 
to  deserve  the  name  of  aneurysm. 

The  treatment  varies  according  to  the  cause  of 
the  condition.  Rest  is  required  in  all  cases,  and  the 
treatment  by  diet  and  drugs  will  be  that  of  the 
existing  disease,  whether  Bright's  disease,  anaemia, 
vascular  excitement,  or  arterio-sclerosis. 

Alexander  Bruce. 

AORTIC  VALVES,  Diseases  of.— 5e«  Heart, 
Valves  and  Orifices,  Diseases  of. 

APERIENTS  {aperio,  I  open). — Medicines  which 
produce  a  gentle  action  of  the  bowels.  See  Purga- 
tives. 

APHAGIA  (a,  priv.  ;  and  <^a.yia,  I  eat).  — In- 
ability to  swallow.  Sec  Deglutition,  Dis- 
orders of. 

APHASIA  (o,  priv.  ;  and  c^njui'  or  <^a.w,  I  speak). 
Synon.  :  Aphemia  ;  Alalia  ;  Fr.  Aphasie ;  Ger. 
Sprachlosigkeit. 

Description. — Aphasia  is  the  name  given  to  a 
defect  of  speech  from  cerebral  disease.  The  patient 
is  found  to  be  unable  to  utter  any  proposition, 
though  his  occasional  distinct  pronunciation  of  some 
one  or  two  words  shows  that  his  speechless  condi- 
tion is  not  due  to  a  mere  difficulty  in  the  more 
mechanical  act  of  articulation.  Moreover,  the 
patient's  intelligent  manner  and  gestures  may  plainly 
show  that  he  understands  what  is  said,  and  is 
capable  of  thinking,  even  though  he  is  quite  unable 
to  give  expression  to  his  thoughts.  This  kind  of 
powerlessness  as  regards  speech  is  most  frequently 
encountered  in  persons  suffering  from  right  hemi- 
plegia, though  it  is  occasionally  met  with  in  those 
who  are  paralysed  on  the  left  side,  and  at  other 
times  in  persons  who  are  not  hemiplegic  at  all. 

The  aphasie  condition  is  not  always,  as  it  ought 
to  be,  clearly  distinguished  from  that  of  another 
group  of  cases  which  may  be  encountered  in  as- 
sociation with  some  amount  of  hemiplegia  or 
independently,  and  to  which  the  name  amnesia  is 
given.  The  essence  of  this  latter  defect  lies  in  the 
fact  that  the  patient's  speech  is  defective  because  of 
his  inability  to  recall  the  proper  words  for  the  ex- 
pression of  his  thoughts  or  wishes  ;  and  he  very 
frequently  substitutes  wrong  words  or  names  in  the 
place  of  those  he  wishes  to  employ,  as  when  speak- 
ing of  his  'hat,'  he  calls  it  a  'brush  ;  '  or  when 
seeking  a  '  pen,' he  asks  for  a  'knife.'  In  a  bad 
case  of  this  kind  the  patient  may  be  quite  unable  to 
arrange  words  into  a  sentence  capable  of  conveying 
a  definite  meaning,  so  that  his  speech  is  rendered 
unintelligible.  Where  this  species  of  defect  exists 
there  seems  to  be  either  a  defective  or  an  inco- 
ordinate action  of  one  or  other  of  those  higher 
cerebral  centres  whose  function  it  is  to  translate 


thought  into  the  corresponding  motor  acts  of  speech, 
so  that  we  get  hesitation  in  the  utterance  of  right 
words,  or  the  substitution  occasionally  of  entirely 
wrong  words  or  even  of  a  meaningless  set  of  sounds. 
These  amnesic  or  inco-ordinate  defects  were  not  at 
first  recognised  as  being  distinct  in  nature  from  those 
of  an  aphasie  type,  in  which  there  is  rather  a  loss 
than  a  misdirection  of  power  in  one  or  other  of  the 
higher  centres  whence  the  incitation  to  the  motor 
acts  of  speech  proceeds.  The  two  kinds  of  defects, 
indeed,  not  infrequently  co-exist  to  some  extent  in 
the  same  individual. 

WTien  occurring  in  association  with  hemiplegia, 
aphasia  varies  much  in  intensity  according  to  the 
degree  of  general  mental  impairment  with  which  it 
may  be  combined.  During  the  first  week  or  ten 
days  after  the  onset  of  such  an  attack  the  special 
defect  may  be  scarcely  recognisable,  owing  to  the 
masking  influence  of  the  general  mental  impairment. 
But  after  a  time  such  a  patient  may  regain  a  con- 
siderable amount  of  general  mental  power.  He 
may  be  left  more  or  less  hemiplegic,  and  may  also 
present  the  aphasie  defect  to  a  marked  degree.  He 
readily  comprehends  everj-thing  that  is  said  to  him, 
and  can  often  understand  what  he  reads. 

But  at  other  times,  though  able  fully  to  under- 
stand when  read  to,  he  does  not  seem  to  understand 
when  he  himself  attempts  to  read — a  disabilit)'  now 
often  spoken  of  as  '  word-blindness.'  He  can,  per- 
haps, play  draughts  or  chess  well,  and  by  means  of 
gestures  and  pantomime  can  make  his  wants  and 
most  of  his  wishes  fairly  well  understood  by  those 
accustomed  to  interpret  them.  Yet  he  may  only 
be  able  to  articulate  some  one  or  two  words,  or  else 
combinations  of  mere  unmeaning  sounds,  such  as 
'poi,  boi,  bah,'  'sapon.'  On  rare  occasions,  under 
the  influence  of  strong  emotion,  the  patient  may 
blurt  out  some  simple  expletive  or  short  phrase, 
such  as  '  oh  dear  !  '  He  cannot  be  made  to  repeat 
a  word,  or  even  the  simplest  vowel-sound,  which 
he  has  just  heard  uttered.  In  a  few  cases  the 
patient  has  seemed  unable  to  understand  what  is 
said,  as  though  from  some  difficulty  in  realising  the 
meaning  of  words.  Words  may  have  to  be  uttered 
very  slowly  and  repeated  several  limes  to  such  a 
patient,  and  even  then  they  may  fail  to  convey  their 
meaning — a  defect  known  as  'word-deafness.'  Yet 
the  language  of  gesture,  appealing  as  it  does  to  the 
sense  of  sight,  may  be  at  once  understood. 

The  patient's  power  of  writing  is  necessarily  in- 
terfered with  when  aphasia,  as  is  so  often  the  case, 
co-exists  with  right  hemiplegia.  Many  such  patients, 
however,  learn  to  write  with  the  left  hand  to  a 
variable  extent.  The  variations  as  regards  the 
power  of  writing  are,  in  fact,  almost  as  marked  as 
the  variations  in  power  of  speaking,  though  these 
two  classes  of  defects  by  no  means  run  parallel 
with  one  another  in  the  same  individual.  The 
writer  has  known  patients  who  were  quite  unable  to 
express  themselves  in  spoken  words,  or  even  utter 
a  single  articulate  sound,  write  a  good  letter  with 
no,  or  very  few,  mistakes  [aphemia)  ;  on  the  other 
hand,  the  performance  of  an  aphasie  patient,  with- 
out a  copy  before  him,  may  be,  and  most  commonly 
is,  limited  to  writing  his  own  name.  At  Other  times 
the  patient  shows  an  amnesic  defect  in  writing,  and 
writes  much  as  an  amnesic  patient  speaks.  Still 
more  rarely  it  is  found  that  an  aphasie  patient  is, 
though  not  from  want  of  manual  power,  unable  to 
write  even  a  single  letter  {agraphia) — in  attempting 
to  do  so  he  makes  mere  unmeaning  strokes. 
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The  disability  spoken  of  above  as  '  aphemia  ' 
may  be  complete,  and  then  the  patient  is  absolutely 
speechless.  But  incomplete  aphemia  or  aphemic 
defects  exist  in  many  degrees  of  completeness. 
These  terms  are  now  often  applied  to  defects  in  the 
power  of  articulation — the  mere  mechanical  part  of 
speech — in  which  difficulties  exist  such  as  go  with 
diseases  in  the  bulb  or  the  pons,  or  the  slighter 
defects  in  utterance,  constituting  mere  '  thickness 
of  speech.'  This  kind  of  defect  differs  from  (and 
may  be  easily  distinguished  from)  aphasia,  seeing 
that  the  subjects  of  it  will  always  attempt  at  once 
to  utter  any  word  or  simple  sound,  when  they  are 
bidden  to  do  so.  The  term  '  anarthria '  has  been 
used  by  some  writers  for  what  would  be  called  bad 
aphemic  defects — such,  for  instance,  as  are  met 
with  in  bulbar  diseases,  where  the  articulatory 
motor  centres  are  themselves  the  seat  of  lesion. 

Aphasia  occasionally  supervenes,  independently 
of  paralysis  or  convulsions,  in  individuals  who 
have  been  subjected  to  great  excitement  or  pro- 
longed overwork,  when  it  may  be  due,  perhaps,  to 
mere  functional  derangements.  In  other  cases  it 
presents  itself  as  a  temporary  condition,  lasting 
only  for  a  few  hours  or  a  few  days,  in  a  patient 
who  has  just  had  an  attack  of  right-sided  unilateral 
convulsions  ;  or,  lastly,  as  has  already  been  indi- 
cated, it  occurs  in  conjunction  with  a  right-sided 
hemiplegia  produced  either  by  brain-softening  or 
by  cerebral  haemorrhage.  Cases  belonging  to  the 
latter  category  vary  very  much  amongst  themselves 
as  regards  the  degree  of  co-existing  hemiplegia. 
If  the  third  left  convolution  alone  is  damaged  by 
softening,  the  hemiplegic  condition  may  be  absent, 
or  transient  and  incomplete — never,  perhaps, 
affecting  the  leg  appreciably.  This  condition  is 
often  induced  by  a  small  haemorrhage,  or  by  a 
patch  of  softening  produced  by  an  embolism  of  that 
branch  of  the  middle  cerebral  artery  which  supplies 
the  third  frontal  convolution  ;  but  where  the 
hemorrhage  is  larger,  or  where  the  main  trunk  of 
the  middle  cerebral  artery  is  obliterated,  either  by 
an  embolus  or  a  thrombus,  the  aphasia,  or  aphasia 
with  amnesia,  is  combined  with  much  graver  and 
more  persistent  hemiplegic  symptoms. 

Pathology. — The  modernconcentration  of  atten- 
tion upon  these  defects  of  speech  was  started  by 
the  enunciation  of  Broca's  views  as  to  the  depen- 
dence of  the  aphasic  defects  upon  lesions  in  or  about 
the  third  left  frontal  convolution.  All  patholo- 
gists are  now  agreed  as  to  the  fact  that  such  lesions 
are  much  more  prone  to  give  rise  to  aphasic  sym- 
ptoms than  are  corresponding  lesions  on  the  right 
side  of  the  brain.  It  is  commonly  believed,  more- 
over, that  amnesic  defects  of  speech  are  most  com- 
monly produced  by  superficial  lesions  of  the  left 
hemisphere,  though  by  lesions  situated  farther  back 
— that  is,  in  the  neighbourhood  of  the  posterior 
extremity  of  the  Sylvian  fissure. 

The  third  left  frontal  convolution  is  not  now 
supposed,  as  Broca  put  it,  to  be  the  seat  of  any 
'  faculty  of  language,'  though  the  anatomical  inves- 
tigations of  Meynert  and  of  Broadbent  have  shown 
that  its  relations  with  other  convolutions  are  ex- 
ceptionally complex.  Whether  certain  higher 
'  motor  '  centres  for  speech  are  situated  in  this  part  of 
the  brain,  as  is  commonly  believed,  or  whether  such 
centres  are  rather,  as  the  writer  believes,  kinassthetic 
centres,  it  must  at  least  be  conceded  that  this  con- 
volution is  intimately  concerned  with  the  physical 
expression  given  to  thought  in  articulate  speech. 


We  know  that  the  left  hemisphere  is  the  one 
from  which  the  volitional  incitations  proceed  in  the 
case  of  written  language,  and  it  is  presumed  that 
the  same  half  of  the  brain  also  takes  the  lead  in 
the  production  of  articulate  speech.  It  is,  therefore, 
a  point  of  much  interest  when  we  find  that,  in  some 
of  the  exceptional  cases  in  which  aphasia  has 
occurred  in  association  with  lesions  on  the  right 
side  of  the  brain  and  left  hemiplegia,  the  individuals 
had  been  left-handed  during  life.  Some  of  the 
other  exceptional  cases,  however,  have  not  admitted 
of  this  interpretation. 

Different  kinds  of  Word-memories. —  For  the 
proper  understanding  of  these  different  defects  of 
speech  and  writing  many  details  are  essential. 
There  are  four  different  kinds  of  word-memory  — 
three  essentially  different  types,  but  one  of  them 
existing  in  two  forms,  so  as  to  make  four  varieties 
in  all.  These  varieties  of  verbal  memory  are  as 
follows  :  ( I )  Auditory  memory — the  memory  of  the 
sounds  of  words,  that  is,  of  the  auditory  impressions 
representative  of  different  words  ;  (2)  Visual 
memory — the  memory  of  the  visual  appearances 
(printed  or  written)  of  words,  that  is,  of  the  visual 
impressions  corresponding  with  different  words  ; 
(3)  Kinesthetic  memory— (a)  the  memory  of  the 
different  groups  of  sensory  impressions  resulting 
from  the  movements  of  the  vocal  organs  during  the 
utterance  of  words  (impressions  from  muscles, 
mucous  membranes,  and  skin) — these  the  writer 
has  proposed  to  speak  of  as  ' glosso-kinasthetic  '  im- 
pressions ;  (b)  the  memory  of  the  different  groups  of 
sensory  impressions  emanating  from  the  muscles, 
joints,  and  skin  during  the  act  of  writing  individual 
letters  and  words — these  the  writer  has  proposed  to 
speak  of  as  '  cheiro-kincesthetic  '  impressions. 

The  organic  seat  of  each  of  these  different  kinds 
of  word-memory  is  in  relation  with  its  own  set  of 
afferent  fibres ;  and  the  several  centres  are  also 
connected  with  one  another  by  commissural  fibres, 
so  that  the  recollection  of  a  word  in  one  or  other  of 
these  modes  doubtless  involves  some  amount  of 
simultaneously  revived  activity  in  one  or  two  of  the 
other  word-centres.  The  relative  intensity  (in  the 
process  of  recollection  of  words  for  ordinary  speech) 
of  the  memorial  revival  in  each  of  these  centres  is 
probably  subject  to  more  or  less  marked  variation 
in  different  individuals.  In  the  majority  of  persons 
the  revival  of  words  in  the  auditory  centre  is  the 
most  potential  process,  and  that  of  which  such 
persons  are  most  conscious.  In  a  smaller  percent- 
age of  persons  the  revival  of  words  in  the  visual 
centre  seems  to  be  the  most  essential  process.  While 
in  a  very  much  smaller  percentage  it  seems  possible 
that  revival  in  the  kinsesthctic  speech-centre  may  be 
the  most  conscious  process  occurring  during  the  re- 
collection of  words. 

Owing  to  the  fact  of  the  existence  of  this  multiple 
memory  of  words,  it  happens  that  loss  of  speech  by 
no  means  always,  or  often,  implies  the  loss  of  the 
memory  of  words.  Many  a  patient  who  cannot  speak 
can  yet  revive  his  auditory  or  his  visual  memory 
of  words,  so  as  more  or  less  perfectly  to  understand 
what  he  hears,  or  what  he  sees  (in  print  or  writing), 
or  perhaps  what  he  both  hears  and  sees. 

It  is  also  important  to  bear  in  mind  tliat  for 
ordinary  persons  (that  is,  those  who  are  neither 
congenitally  blind  nor  congenitally  deaf)  the  four 
memories  of  words  are  mainly  called  into  play  in 
definite  couples,  namely,  the  auditory  and  theglosso 
kinassthetic  revivals  taking  place  in  ordinary  speech  ; 
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and  the  visual  and  ihe  cheiio-kinsesthetic  revivals 
taking  place  during  ordinary  writing.  So  that  in 
expressing  oneself  in  spoken  words  the  memories  of 
such  words  are  first  principally  revived  in  the  audi- 
tory centre,  and  then  the  nerve-units  thus  called  into 
activity  rouse  in  immediate  succession  the  corre- 
sponding glosso-kinsesthetic  elements  before  the 
pronunciation  of  the  word  can  be  effected  through 
the  aid  of  the  motor  centres  in  the  medulla. 
Similarly,  when  expressing  our  thoughts  by  writing, 
though  the  memories  of  words  are  probably  first 
revived  in  the  auditory  word-centre,  like  memories 
are  almost  simultaneously  revived  (through  the 
intervention  of  the  audito-visual  commissure)  in 
related  parts  of  the  visual  word-centre  ;  and  from 
this  region  stimuli  must  pass  through  corresponding 
cheiro-kinsesthetic  elements,  before  the  actual  writ- 
ing of  the  word  can  be  effected  through  the  instru- 
mentality of  motor  centres  in  the  cervical  region  of 
the  cord. 

There  can  be  no  doubt  that  the  functional  associa- 
tion existing  between  the  auditory  and  the  glosso- 
kinEesthetic  centres  is  of  the  closest  kind.  But  the 
bond  of  association  between  the  auditory  and  the 
visual  centres  is  no  less  intimate.  These  latter 
centres  are  often  necessarily  called  into  activity  in 
immediately  successive  units  of  time.  This  happens, 
for  instance,  in  two  such  common  processes  as  read- 
ing aloud  and  writing  from  dictation. 

In  reading  aloud  the  primarily  excited  visual 
word-centre  must  arouse  (through  the  visuo-auditor)- 
word-commissure)  related  parts  of  the  auditor)- 
word-centre,  since  this  is  the  part  which  ordinarily 
calls  the  glosso-kinsesthetic  centre  into  activity,  and 
from  it  properly  co-ordinated  incitations  issue  to  call 
into  play  the  motor-centres  in  the  medulla. 

Again,  in  writing  from  dictation,  the  sounds  of 
words  reach  the  auditory  word-centre,  and  the 
activity  thus  aroused  becomes  transmitted  (through 
the  audito-visual  commissure)  to  related  parts  of  the 
visual  word-centre,  this  being  the  part  which 
usually  arouses  the  cheiro-kinaesthetic  centre  into 
acti\dty  for  the  production  of  writing  movements. 

In  deaf-mutes,  in  the  congenitally  blind,  and  also 
in  certain  cases  of  disease,  as  it  would  seem,  the 
relations  between  the  centres  are  rather  those  indi- 
cated by  the  dotted  hnes  (/,  e)  in  fig.  I. 

Concerning  the  Localisation  of  the  diffeient  Word- 
cent  ns.— 'Looking  to  the  extremely  important  part 
that  '  words,'  either  spoken,  written,  or  printed, 
play  in  our  intellectual  life,  and  to  the  manner  in 
which  they  are  interwoven  with  all  our  thought- 
processes,  it  becomes  highly  probable  that  most  im- 
portant sections  of  the  auditory  and  visual  perceptive 
centres  are  devoted  to  the  reception  (and  conse- 
quently to  the  revival  in  thought)  of  impressions  of 
words  ;  so  that,  for  convenience  of  reference,  we 
may  speak  of  these  sections  as  auditoiy  and  visual 
'  word-centres  '  respectively.  Similarly,  there  must 
be  kinesthetic  word-centres  of  two  kinds — the  one 
in  relation  with  speech  movements,  and  the  other 
in  relation  with  writing  movements.  It  is  possible 
that  the  parts  of  the  general  auditory  and  visual 
centres  which  are  in  relation  with  word-impressions 
may  be  as  distinctly  defined  as  are  the  analogous 
parts  of  the  general  kinassthetic  centres  that  are  in 
relation  with  speech  movements.  Certain  it  is  that 
there  arc  some  varieties  of  amnesia  in  which  the 
part  of  the  visual  centre  in  relation  with  words 
seems  to  be  specially  at  fault  (causing  '  word-blind- 
ness ')  ;  just  as  there  are  other  cases  in  which  die 


part  of  the  auditor)'  centre  in  relation  with  words  is 
either  wholly  or  partially  inactive  (causing  '  word- 
deafness  '),  in  each  case  without  evident  defect  in 
other  parts  of  the  general  auditory  or  visual  word- 
centres. 

In  regard  to  the  visual  centre  as  a  whole,  it 
seems  to  be  now  established  that  it  is  more  or  less 
diffused  through  the  occipital  lobe.  As  to  the 
localisation  of  the  general  auditor}'  centre,  there  is 
some  clinico -pathological  evidence  to  show  that  the 
auditory  word-centre  may  be  in,  or  in  the  immediate 
neighbourhood  of,  the  upper  temporal  convolution. 

The  situation  of  the  two  kinesthetic  word-centres 
can,  however,  be  rather  more  precisely  localised. 
The  writer  holds  the  opinion  that  the  so-called 
cortical  '  motor-centres '  of  Ferrier  and  others  are 
really  sensor)'  centres  of  kinxsthetic  type,  by  means 
of  which  movements  are  guided  [see  Kin.-esthesis). 
That  being  so,  Broca's  region,  or  Ferrier's  centre 
for  the  movements  of  the  mouth  and  tongue  (viz.  the 
posterior  part  of  the  third  frontal  and  the  inferior 
part  of  the  anterior  ascending  frontal  convolution),  is, 
in  reality,  the  part  of  the  brain  which  we  have  lieen 
alluding  to  as  the  glosso-kincesthetic  word-centre. 
The  situation  of  the  cheiro-kinfesthetic  word- 
centre  cannot,  however,  be  localised  with  as  much 
confidence,  though  the  strong  tendency  is  to  follow 
Exner,  who  believes  it  to  be  situated  in  the  poste- 
rior part  of  the  second  frontal  convolution. 

It  must  be  supposed,  therefore,  that  the  auditory 
and  the  visual  word-centres  are  situated,  the  one 
not  far  away  from,  and  the  other  actually  within, 
some  part  of  the  cortex  of  the  occipital  lobe,  and 
that  they  are  connected  together  by  a  double  set 
of  commissural  fibres  (fig.  I,  a,  b).    We  must  also 
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Fig.  I.— Diagram  showing  the  commissural  connections 
between  the  different  word-centres. 

a.  The  visuo-auditory  commissure. 

b.  The  audito-visual  commissure. 

c.  The  audito-kinasthetic  commissure. 

d.  The  visuo-kin£esthetic  commissure. 

suppose  that  two  other  sets  of  commissural  fibres 
exist  which  are  of  much  importance  in  regard  to 
speech  and  writing,  viz.  one  set  {c)  through  which 
the  auditory  word-centre  acts  upon  the  glosso- 
kincesthetic  centre,  for  the  production  of  articulate 
speech  ;  and  the  other  (d)  by  means  of  which  the 
visual  word-centre  acts  upon  the  cheiro-kincesthetic 
centre,  for  the  production  of  writing. 

Thus,  for  speech  we  have  the  combined  auditory 
and  glosso-kina."Sthetic  word-centres,  acting  from 
the  cortex  through  internuncial  fibres,  upon  motor 
centres  in  the  medulla  ;  and  for  writing  we  have 
combined  visual  and  cheiro-kina:sthetic  word- 
centres,  acting  from  the  cortex  through  inter- 
nuncial fibres,  upon  motor  centres  in  the  cervical 
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region  of  the  coid.  In  the  study  of  speech-defects 
generally  it  is,  therefore,  needful  to  consider  the 
effects  of  lesions  :  (l )  in  the  different  kinds  of  word- 
centres  ;  (2)  in  the  different  commissures  by  means  of 
which  the  centres  are  connected  ;  (3)  in  certain  inter- 
nuncial  fibres  ;  and  (4)  in  certain  motor  centres. 

Defects  of  Speech  fi-om  Lesions  in  IVord-Cen/res. — 
According  to  the  writer's  views  it  is  not  at  all  need- 
ful, as  many  authorities  have  thought,  to  postulate 
the  existence  of  a  separate  '  centre  for  conceptions 
or  ideas.'  The  supposed  theoretical  necessity  for 
assuming  the  existence  of  some  such  centre  may  in 
most  cases  be  obviated  by  a  fuller  recognition  of  the 
different  degrees  of  functional  excitability  that  may 
exist  in  the  auditory  and  the  visual  word-centres 
respectively.  It  should,  in  fact,  be  constantly 
borne  in  mind  by  those  who  study  these  defects  of 
speech  that  each  perceptive  centre  is  capable  of 
being  called  into  activity  in  three  modes  :  (a)  by 
'  voluntary '  recall  of  past  impressions,  as  in  an  act 
of  recollection  ;  (/;)  by  '  association,'  that  is  by 
impulses  communicated  from  another  centre  during 
some  act  of  perception  or  during  some  thought 
]irocess  ;  [c)  by  means  of  external  impressions. 
Now  the  excitability  of  these  centres  is  liable  to 
vary  much — as  a  result  of  advanced  age,  or  of 
different  general  or  local  morbid  states.  The  mole- 
cular mobility  may  be  so  much  lowered  that  they 
are  only  capable  of  responding  to  powerful  stimuli ; 
in  such  cases  either  '  volitional  '  recall  alone,  or 
'  associational '  recall  as  well,  may  be  impossible  or 
more  or  less  difficult,  responses  occurring  only  to 
external  impressions — that  is,  the  patients  are  only 
able  to  repeat  words  pronounced,  or  to  copy  words 
written  before  them. 

The  effects  of  lesions  of  the  different  word-centres 
are  as  follows  :  ( I )  A  lesion  of  the  glosso-kinsesthetic 
centre  produces  simple  aphasia  ;  whilst  (2)  one 
of  the  cheiro-kinsesthetic  centre  produces  simple 
agraphia.  In  neither  condition  is  the  power  of 
thought  very  appreciably  interfered  with.  These 
are  commonly  supposed  to  be  motor  defects,  but 
this  the  writer  believes  to  be  an  erroneous  inter- 
pretation— since  they  are  defects  due  to  the  loss 
of  certain  sensorial  aptitudes  (of  the  kinasstbetic 
order)  just  as  much  as  are  the  other  forms  of 
aphasia  now  about  to  be  mentioned,  the  existence  of 
which  was  first  pointed  out  and  explained  by  the 
writer  in  1S66,  though  they  were  subsequently 
more  prominently  explained  in  1S74  by  Wernicke 
under  the  name  of  '  sensory  aphasias.'  One  of  these 
has  been  known  as  '  word -deafness '  and  the  other 
as  '  word-blindness.'  But  defects  in  the  activity 
of  the  auditory  and  of  the  visual  word-centres 
respectively  give  rise  to  varied  and  complicated 
results,  which  can  only  be  very  inadequately  sum- 
marised by  these  plirases.  Thus  under  the  head  of 
(3)  lesions  of  the  auditory  word-centre,  we  must 
refer  to  totally  different  defects  according  to  the 
degree  of  functional  degradation  of  the  centre  :  [a) 
slight  auditory  amnesia  from  functional  defect  of  the 
centre,  leading  to  impaired  spontaneous  speech, 
owing  to  forgetfulness  of  names  or  nouns  ;  (h) 
profound  auditory  amnesia,  in  which,  from  similar 
causes,  both  voluntary  and  associational  speech  are 
greatly  impaired,  though  imitative  speech  is  retained, 
and  the  almost  speechless  patient  may  be  able  to 
read  aloud  correctly  and  fluently  ;  [c]  word-deafness 
and  aphasia  owing  to  a  destructive  lesion  of  the 
auditory  word-centre,  in  which  the  patient  is  not 
only  unable  to  comprehend  speech,  but  is  himself 


speechless,  and  may  also  be  unable  to  write  sponta- 
neously. Lesions  of  (4)  the  visual  word-centre, 
whether  functional  or  structural,  reveal  themselves 
in  less  varied  modes  ;  when  severe  they  would 
result  in  the  production  of  word-blindness  together 
with  agraphia. 

Defects  of  Speech  fron  Lesions  of  the  Cominissitres 
between  Word-centi-es. — It  seems  to  the  writer  better 
to  reserve  the  word  '  commissure  '  as  an  appellation 
for  the  fibres  that  connect  centres  of  the  like  kind, 
that  is,  either  sensory  centres  or  motor  centres  ; 
and  to  name  '  internuncial '  the  fibres  which  connect 
sensory  with  motor  centres. 

As  already  staled,  double  commissures  exist  be- 
tween the  auditoryiand  the  visual  word-centres  (fig.  I, 
a,  b)  which  are  habitually  called  into  play  in  certain 
mental  operations,  so  that  their  destruction  leads  to 
very  definite  defects.  Thus,  in  naming  objects  at 
sight,  or  in  reading  aloud,  stimuli  have  to  pass  from 
the  visual  to  the  auditory  word-centre  (by  the  visuo- 
auditory  commissure)  before  the  naming  or  the 
reading  aloud  can  occur.  Again,  in  writing  from 
dictation,  and  probably  also  in  writing  any  spjon- 
taneous  effusion,  stimuli  require  to  pass  between 
these  two  centres  in  an  opposite  direction,  namely, 
from  the  auditory  to  the  visual  centre,  and  through 
a  different  set  of  fibres  (the  audito-visual  commissure). 
In  1880  the  writer  published  [The  Brain  as  an 
Organ  of  Mind,  p.  640)  some  details  concerning  a 
man  (who  has  ever  since  been  under  observation 
from  time  to  time)  who  suffers  from  a  lesion  de- 
stroying the  commissures  in  question.  This  man 
understands  perfectly  all  t!iat  is  said  to  him  and  all 
that  he  reads,  yet  he  cannot  read  aloud  a  single 
word  or  even  name  a  single  letter,  though  imme- 
diately that  he  hears  the  word  or  letter  pronounced 
he  can  repeat  it  at  once.  Again,  he  cannot  write 
a  single  word,  or  even  letter,  from  dictation,  though 
he  can  at  once,  with  his  left  hand,  proceed  to  copy 
any  such  word  or  letter  that  may  have  been  written 
for  him  on  a  sheet  of  paper.  Cases  have  been 
recorded  also  in  which  the  separate  halves  of  the 
commissure  between  the  auditory  and  the  visual 
word-centres  have  been  damaged  ;  so  that  reading 
from  dictation  or  naming  at  sight  has  been  inter- 
fered with  and  not  writing  from  dictation,  or  viceversa. 

The  other  commissures  whose  lesions  have  to  be 
considered  are  those  (fig.  i,  c,  d)  connecting  the 
auditory  with  the  glosso-kinsesthetic,  and  the  visual 
with  the  cheiro-kinfesthetic  word-centres.  Defects 
in  the  course  of  these  commissures  are  of  interest, 
more  especially  from  the  point  of  view  of  a  regional 
diagnosis.  The  writer  some  years  ago  pointed  out, 
for  instance,  that  a  lesion  of  any  part  of  the  audito- 
kinxsthetic  commissure  (fig  I,  c)  should  produce  an 
aphasia  indistinguishable  from  that  which  would  be 
produced  by  damage  to  Broca's  convolution,  that  is, 
to  the  glosso-kinajsthetic  centre  itself.  This  is,  of 
course,  a  very  important  point,  since  it  shows  that 
it  is  an  error  to  suppose  that  typical  aphasia  can 
only  be  caused  by  a  lesion  in  Broca's  region.  A 
precisely  similar  result  should  also  be  produced  by 
complete  destruction  of  the  audito-kinassthetic  com- 
missure, in  any  part  of  its  course  between  that  region 
and  the  neighbourhood  of  the  occipital  lobe  where 
the  auditory  word-centre  is  situated.  If  the  latter 
centre  itself  be  damaged,  as  before  stated,  we  then 
get  the  aphasia  complicated  with  word -deafness,  and 
thus  have  the  means  of  arriving  at  an  accurate 
regional  diagnosis.  Once  clear  of  the  centre,  how- 
ever, a  lesion  involving  any  part  of  the  audito- 
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kinaesthetic  commissure  should  produce  a  typical 
aphasia  absolutely  indistinguishable  clinically  from 
that  resulting  from  a  lesion  in  Broca's  region  itself. 
This  explains  the  occurrence  of  aphasia  in  association 
with  lesions  in  the  island  of  Reil,  and  other  sites 
nearer  the  posterior  extremity  of  the  Sylvian  fissure 
(fig.  2,  b). 


Fig.  2. — Diagram  showing  the  possible  location  of  an  aphasia- 
producing  lesion,  either  in  the  glosso-kinaesthetic  centre 
(<z),  in  the  audito-kinaesthetic  commissure  {b),  or,  in  asso- 
ciation with  word-deafness,  in  the  auditory  word-centre  (tr). 


This  point,  like  the  question  of  the  existence  and 
interpretation  of  aphemia,  will  be  found  to  be  a 
touchstone  for  testing  the  truth  of  the  doctrines  here 
set  forth  concerning  the  patlxjgenesis  of  speech- 
defects,  as  compared  with  those  of  Strieker  and  of 
Hughlings  Jackson.  According  to  their  views,  the 
commissural  fibres,  now*  referred  to,  pass  between 
the  auditory  and  a  true  '  motor '  centre  for  articula- 
tion. According  to  Strieker  (Le  Langage  et  la 
Mnsiqtte,  1885,  p.  73),  a  damage  occurring  in  the 
course)  of  these  fibres  would  cause  not  aphasia  but 
word-deafness.  His  view  being  that  words  are 
realised  mainly  by  memorial  revival  in  motor 
cortical  centres,  in  the  case  assumed  there  would  be 
word-deafness  because  stimuli  could  not  pass  from 
the  auditory  to  the  assumed  motor  centres  in  which 
the  essential  part  of  the  apperceptive  process  is 
Carrie  on.  It  seems  clear  also  that  these  doctrines 
necessitate  the  view  that  an  isolated  lesion  in 
Broca's  region  only  should  also  cause  word-deafness 
as  well  as  aphasia.  This,  however,  is  certainly  not 
the  case— a  fact  which  is  itself  sufficient  to  negative 
the  truth  of  the  views  of  Hughlings  Jackson  and  of 
Strieker. 

Damage  to  any  part  of  the  visuo-kinresthetic 
commissure  (fig.  I,  d)  would  also  be  capable  of  pro- 
ducing agraphia  of  just  as  complete  and  typical  a 
kind  as  if  the  lesion  had  been  in  the  cheiro-kinass- 
thetic  centre  itself. 

Defects  of  Speech  from  Lesions  of  Intei-muicial 
Fibres. — We  have  here  to  do  with  a  kind  of  defect 
known  as  aphemia.  This  is  a  speech-defect,  and 
there  is  no  analogous  defect  of  writing,  except  that 
which  is  occasioned  by  actual  paralysis  of  the  right 
hand.  In  complete  aphemia  there  is  absolute  loss 
of  articulate  speech  without  any  mental  impair- 
ment, and  with  the  power  of  communicating  the 
thoughts  by  writing  preserved  absolutely  intact.  An 
excellent  example  has  been  recorded  by  the  writer 
in  the  Brit.  Med.  Jour.,  Nov.  5,  18S7. 

Such  a  condition  is  produced  when  the  glosso- 
kinassthetic  centre  is  itself  uninjured,  but  where  the 
whole  of  the  internuncial  fibres  emanating  from  it 
and  proceeding  to  the  true  motor  articulatory  centres 
in  the  bulb  are  damaged  in  some  part  of  their 


course — whether  just  beneath  the  cortical  centre, 
in  the  internal  capsule,  in  the  peduncle,  or  in  the 
pons.  Sometimes  the  defect  may  be  of  a  functional 
rather  than  of  a  structural  type,  constituting 
Charcot's  '  hysterical  mutism  in  the  male. ' 

Incomplete  aphemias,  however,  exist  of  all 
degrees  of  severity,  and  they  are  about  the  com- 
monest of  all  speech-defects  occurring  in  association 
with  hemiplegia.  They  are  due  to  partial  damage 
to  the  group  of  internuncial  fibres  above  referred  to, 
and  are  represented  by  defects  of  articulation,  vary- 
ing from  almost  complete  unintelligibility  to  the 
mere  blurred  utterance  or  thickness  of  speech  which 
is  so  common. 

Aphemia  is  clearly  not  a  sensory  defect — it  is  not 
a  form  of  amnesia — because  the  subjects  of  it  can 
revive  words  in  all  possible  modes,  and  are,  there- 
fore, able  to  think  and  express  their  thoughts  with 
an  unimpaired  freedom  by  writing.  If  the  aphemia 
be  in  any  way  incomplete,  moreover,  such  a  case 
can  be  easily  discriminated  from  a  case  of  aphasia 
by  the  fact  that  the  aphemic  patient  will  alwajs 
at  once  make  an  attempt,  when  bidden,  to  pro- 
nounce some  simple  word  or  syllable  (however  poor 
the  attempt  may  be),  while  the  typical  aphasic 
patient  is  unable  to  make  any  such  attempt — he 
will  not  try  even  to  repeat  the  simplest  vowel- 
sound. 

Defects  of  Speech  due  to  Lesions  in  the  Bulbar 
Articulatory  Centres. — In  these  cases,  as  where  the 
lesions  occur  in  the  internuncial  fibres,  all  the  centres 
in  which  the  memory  of  words  can  be  revived  are 
intact.  There  is  consequently  nothing  whatever  to 
interfere  with  the  flow  of  thought,  and  in  incomplete 
cases  nothing  to  prevent  attempts  at  articulation 
being  made.  These  two  classes  of  cases  are  indeed 
less  separable  clinically  than  they  are  from  a 
theoretical  or  scientific  point  of  view. 

It  would  be  well  to  reserve  the  term  '  anarthria,' 
as  introduced  by  Kussmaul,  for  the  defects  of  speech 
caused  by  morbid  states  of  the  bulbar  articulatory 
nuclei — with  the  full  understanding,  however,  that 
aphemia  and  anarthria  will  often  be  indistinguish- 
able one  from  another  by  their  own  intrinsic 
characters,  though  they  will  generally  be  quite 
capable  of  being  diagnosed  one  from  another  by 
taking  into  consideration  the  mode  of  onset  and  the 
particular  grouping  of  other  attendant  signs. 

Diagnosis. — The  means  of  distinguishing  the 
different  aphasic  and  amnesic  speech-defects  one 
from  another  has  already  been  fully  enough  set  forth 
in  the  preceding  sections.  The  diagnosis  of  the 
exact  nature  of  the  defect  is  often  exceedingly  diffi- 
cult, unless  the  patient  be  thoroughly  examined  in 
a  systematic  manner,  and  in  accordance  wifh  some 
definite  plan.  Elsewhere  (Paralyses;  Cerebral, 
Bulbar,  and  Spinal,  1886,  p.  125)  the  writer  has 
given  such  a  '  Schema  for  the  Examination  of 
Aphasic  and  Amnesic  Persons,'  which  has  been 
used  with  success  for  many  years.  The  other  side 
of  the  question,  viz.  the  pathological  diagnosis, 
must  be  made  in  accordance  with  the  rules  generally 
applicable  to  this  part  of  the  diagnostic  problem  in 
cases  of  brain-disease. 

Treatment — Where  aphasia  occurs  after  ex- 
citement or  overwork,  without  paralysis,  it  is  a 
warning  of  much  importance,  since  it  may  be  the 
precursor  of  much  graver  symptoms.  Under  such 
circumstances  the  patient  requires  an  absolute 
cessation  from  work  for  a  time,  and  most  careful 
watching.    Stimulants  may  need  to  be  diminished  ; 
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and  bromide  of  potassium,  with  sumbul  and  other 
sedative  remedies,  should  be  administered.  Where 
aphasia  is  a  temporary  condition  in  association  with 
right-sided  convulsions,  or  where  it  is  lasting  and 
co-exists  with  right-sided  paralysis,  the  treatment 
of  the  aphasic  condition  becomes  merged  in  that  of 
the  associated  convulsive  tendency  or  paralytic  con- 
dition, since,  as  a  rule,  an  amelioration  takes  place 
in  the  patient's  power  of  speaking  coincidentally 
with  his  improvement  in  other  respects.  This, 
however,  is  not  always  the  case  where  aphasia  has 
co-existed  with  a  partial  hemiplegic  condition  :  the 
paralysis  may  be  recovered  from,  while  the  aphasic 
defect  may  remain  more  or  less  as  it  was.  Where 
this  is  the  case,  an  attempt  should  be  made  to  teach 
the  patient  to  speak  again,  especially  if  the  defect 
be  of  the  aphemic  type.  Such  efforts  have  occa- 
sionally been  crowned  with  success,  but  much 
judgment  and  untiring  patience  have  to  be  called 
into  play  in  order  to  obtain  satisfactory  results. 

H.  Charlton  Bastian. 

APHEMIA  (a,  neg.  ;  and  (pvi^'h  I  speak).— A 
term  differently  applied  by  different  writers,  but 
commonly  understood  to  be  a  designation  for 
certain  arliculatory  defects  [see  Anarthria)  de- 
pendent upon  injury,  direct  or  indirect,  to  the 
internuncial  fibres  connecting  Broca's  convolution 
with  the  motor  centres  of  the  bulb.  Where  the 
aphemia  is  incomplete  the  nature  of  the  defect  is 
generally  obvious  ;  where  it  is  complete  the  patient 
is  absolutely  speechless,  and  is  apt  to  be  loosely 
described  as  aphasic,  though  the  fact  that  he  can 
express  himself  freely  by  writing  shows  that  this 
is  not  a  correct  designation  of  his  condition.  See 
Aphasia. 

APHONIA  (a,  priv.  ;  and  (pwp-fi,  the  voice). 
Absence  of  voice,  that  is,  of  intonated  utterance. 
See  Voice,  Disorders  of. 

APHRODISIACS  {'AtppoS'nv,  Venus).— Dkfini- 
TION. — Medicines  which  increase  the  sexual  ap- 
petite and  power. 

Enumeration. — The  direct  aphrodisiacs  in- 
clude :  Nux  Vomica  and  Strychnine,  Phosphorus, 
Cantharides  ;  Quinine  ;  Urtication  and  Flagella- 
tion ;  Cannabis  Indica,  Damiana,  Opium,  and 
Alcohol  in  small  doses.  Iron  and  bitter  tonics ; 
meat-diet  ;  warm  clothing,  especially  around  the 
hips  and  loins  ;  and  abstinence  from  severe  mental 
and  bodily  work,  act  as  indirect  aphrodisiacs. 

Action. — Aphrodisiacs  may  act  by  increasing 
the  excitability  of  the  nerves  passing  to  or  from  the 
genital  organs,  or  of  the  genital  centre  in  the  spinal 
cord  (see  Anaphrodisiacs),  as,  for  example, 
strychnine,  nux  vomica,  and  probably  phosphorus  ; 
by  causing  irritation  of  the  nerves  of  the  genital  or 
urinary  organs  or  of  adjoining  parts,  as  cantharides 
and  urtication  ;  or  by  stimulating  the  brain,  as 
Indian  hemp  or  small  doses  of  opiimT.  Alcohol  in 
large  doses  has  a  double  action,  increasing  the  sexual 
desire  by  stimulating  the  brain,  while  lessening  the 
power  of  erection,  probablv  by  weakening  the  ner- 
vous mechanism  through  which  erection  is  produced. 
As  the  sexual  passion  becomes  diminished  when 
the  nervous  system  is  weakened  with  the  rest  of  the 
body,  and  increases  with  returning  strength,  iron 
with  bitter  tonics,  and  generous  diet  act  indirectly  as 
aphrodisiacs. 

Uses. — When  the  sexual  functions  are  abnormally 
depressed,  strychnine  and  phosphorus  are  the  most 


generally  useful  of  the  direct  aphrodisiacs.  Can- 
tharides, although  sometimes  valuable,  must  be 
employed  with  caution. 

T.  Lauder  Brunton. 

APHTH/E  (oTTTO),  I  inflame).  -  Synon.  :  Aph- 
thous Stomatitis  ;  Fr.  Muf^iet ;  Ger.  Fasch. 

Definition. — A  form  of  catarrh  of  the  buccal 
mucosa,  characterised  by  the  appearance  of  one  or 
more  patches  [aphtha)  possessing  a  peculiar  struc- 
ture. 

Anatomical  Characters. —Aphtha;  have  at 
first  the  appearance  of  vesicles  ;  but  microscopical 
sections  show  that  they  are  due  to  elevation  of  the 
epithelium  by  a  solid  fibrinous  exudation,  over 
which  the  epithelium  usually  dies,  soon  separating 
with  the  fibrinous  flake.  By  the  time  this  is  effected 
the  mucosa  is  again,  as  a  rule,  thinly  covered  by 
epithelium,  so  that  a  true  ulcer  is  never  present ; 
but  slight  suppuration  may  be  established,  with 
the  destruction  of  the  superficial  layer  of  the 
mucosa. 

Symptoms,  Course,  and  Duration. — Aphtha; 
occur  chiefly  in  children  during  the  first  dentition, 
upon  any  part  of  the  buccal  mucosa— most  frequently 
inside  the  lower  lip  and  on  the  tip  of  the  tongue. 
At  first  they  look  like  small  vesicles,  but  after  a 
few  hours  they  resemble  ulcers  with  adherent  grey 
or  yellowish  sloughs,  each  being  surrounded  by  a 
ring  of  injection.  The  patches  vary  in  size  from 
that  of  a  lentil  downwards ;  they  are  single  or 
multiple  ;  grouped  or  scattered  ;  two  or  three  may 
coalesce,  but  the  patches  never  reach  a  large  size. 
Aphths  cause  slight  pain,  and  are  specially  sensitive 
to  substances  like  salt  or  sugar.  Dyspeptic 
troubles  are  usually  present,  and  the  breath  is  often 
foul. 

Each  aphtha  runs  its  course  in  three  or  four  days, 
and  when  multiple  the  patches  come  out  in  a  crop. 
This  may  be  succeeded  by  other  crops,  so  that  all 
stages  of  the  lesion  may  be  present  at  one  time.  The 
trouble  may  thus  continue  for  weeks.  In  other 
cases  patients  are  liable  to  crops  of  aphthae  at  vary- 
ing and  sometimes  long  intervals. 

Diagnosis. — Aphthre  have  chiefly  been  mis- 
taken for  patches  of  '  thrush.'  Absence  of  the  red 
areola,  and  presence  of  the  characteristic  fungus, 
will  distinguish  thrush  even  when  no  history  or 
statement  of  symptoms  can  be  obtained. 

Treatment. — The  occasional  application  of  a 
little  powdered  borax  to  the  aphthre  causes  their 
speedy  healing.  In  prolonged  cases,  the  health  in 
general,  and  that  of  the  stomach  and  intestines  in 
particular,  must  be  attended  to. 

Stanley  Boyd. 

APHTHOUS. — A  term  applied  to  diseases  in 
which  aphthce  are  present. 

APNEUMATOSIS  (o,  priv.  :  and  irceS^a,  re- 
spiration).— A  synonym  for  atelectasis.  See  Ate- 
lectasis. 

APNCEA  (d,  priv.  ;  and  irvew,  I  breathe). — 
Apncea,  literally  signifying  breathlessness,  is  used 
by  some  medical  writers  as  synonymous  with  as- 
phyxia, the  condition  which  supervenes  on  suspen- 
sion or  obstruction  of  the  respiratory  function.  See 
Asphyxia. 

By  physiologists,  and  with  more  correctness,  the 
term  is  employed  to  signify  the  cessation  of  respira- 
tory movements  which  is  brought  about  by  hyper- 
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oxygenation  of  the  blood  ;  as  when  an  animal  is 
made  to  inhale  oxygen,  or  to  breathe  more  rapidh' 
than  the  needs  of  its  economy  require. 

APOLLINARIS,  Waters  of.— Acidulous  alka- 
line table-waters.    See  Mineral  Waters. 

APOPLEXY  (o)ro-irA.<j(r(ra),  to  strike  to  earth,  or 
disable  in  mind  or  body). — The  term  was  at  first, 
and  is  still,  chiefly  used  to  signify  sudden  abolition 
of  consciousness  and  power  of  motion,  which,  in 
common  English,  is  also  called  a  stroke. 

Cerebral  hemorrhage  is  the  most  frequent  cause  of 
apoplexy  ;  thence  'haemorrhage  into  the  brain'  and 
'  apoplexy '  came  to  be  used  as  synonymous  expres- 
sions. Subsequently  the  efiusion  of  blood  itself  was 
spoken  of  as  the  apoplexy,  the  word  being  used  to 
designate  the  pathological  condition  causing  the 
symptoms  which  it  at  first  epitomised.  Ultimately 
it  was  applied  to  such  spontaneous  haemorrhage 
elsewhere ;  and  thus  extravasations  into  the  sub- 
stance of  the  lung,  the  spleen,  or  the  retina 
were,  and  by  some  writers  still  are,  termed  pul- 
monary, splenic,  or  retinal  'apoplexies.' 

VV.   R.  GOWERS. 

APOPLEXY,      CEREBRAL.  — Synon.  :  a 

'  stroke  ; '  Fr.  Apoplexie  ;  Ger.  Schlag.  See  also 
Apoplexy. 

Definition. — Loss  of  consciousness,  of  volun- 
tary motion,  and  usually  also  of  evidence  of  sensation, 
except  that  which  is  afforded  by  reflex  action,  coming 
on  more  or  less  suddenly,  lasting  more  than  a  few 
minutes,  and  due  to  a  morbid  state  of  the  brain. 

The  condition  of  coma  is  termed  '  apoplectic ' 
when  of  sudden  or  rapid  onset.  Loss  of  conscious- 
ness may  be  due  to  other  causes  acting  directly  on 
the  brain,  such  as  defective  or  excessive  supply,  or 
altered  condition,  of  blood  ;  but  it  is  customary  to 
include  among  the  forms  of  apoplexy  \!mA  only  which 
is  due  to  cerebral  haemorrhage  or  cerebral  congestion, 
and  those  which  result  from  distinct  toxremia  are 
sometimes  distinguished  as  apoplectic  states.  But 
the  word  is  now  seldom  used  in  connection  with 
blood-states,  '  coma '  being  preferred.  Unconscious- 
ness resulting  from  acute  anjemia  of  the  brain,  or 
such  as  attends  an  epileptic  fit,  is  not  termed  apo- 
plectic. The  term  has,  of  necessity,  become  restricted, 
as  increasing  knowledge  has  explained  the  nature 
of  many  conditions  previously  confounded  with  apo- 
plexy. It  should  be  further  observed  that  the  term 
has  always  been  restricted  to  such  conditions  as 
occur  without  conspicuous  external  cause.  The 
same  state,  when  due  to  an  injury,  is  not  called  by 
the  name  which  is  employed  if  there  is  no  injury. 
The  explanation  of  the  inconsistency  is  to  be  found 
in  the  idea  that  is  to  be  traced  alike  in  the  native 
and  the  foreign  word.  The  word  '  stroke '  has 
reference  to  an  unseen  striker. 

The  essential  cause  of  apoplexy  is  thus  a  sudden 
cerebral  lesion — usually  hsemorrhage — occurring 
without  external  injury  and  abolishing  for  a  time 
the  functions  of  the  brain.  The  same  functional 
state  may  be  caused  by  obstruction  of  a  vessel  by 
thrombosis  or  embolism.  Profound  coma  is  rarely 
due  to  any  other  spontaneous  cerebral  lesion.  A  very 
small  haemorrhage  may  cause  apoplexy. 

Apoplectic  symptoms  may,  however,  occur  with- 
out obvious  lesion  of  the  brain.  The  coma,  which 
is  associated  with  congestior  of  the  head,  is  some- 
times termed  'congestive  apoplexy,'  and  that  which 
occurs  in  the  absence  of  ,-iny  recognisable  cause  has 


been  called  '  simple  apoplexy.'  This  will  be  referred 
to  presently. 

Pathology. — In  all  these  cases  the  apoplexy  is 
in  relation  chiefly  to  the  extent  and  suddenness  of 
the  lesion,  and  the  intensity  of  the  damage.  Roughly 
speaking,  its  occurrence  may  be  said  to  depend  on 
the  suddenness  of  the  cerebral  mischief ;  its  degree 
on  the  extent  of  the  same.  But  the  occurrence  of 
apoplexy  depends  sometimes  on  the  size  of  the 
lesion  ;  and  the  degree  varies  not  only  directly  with 
the  extent  of  the  mischief,  but  with  the  extent  of 
brain-tissue  which  is  exposed  indirectly  to  the  irrita- 
tive influence  of  the  primary  lesion.  Hence  position 
of  lesion  has  an  influence  in  determining  the  apo- 
plectic sjTnptoms.  For  these  several  reasons  apoplexy 
is  especially  profound  when  the  hemorrhage  affects 
both  hemispheres,  either  by  simultaneous  inde- 
pendent extravasation  on  each  side,  or  as  the  result 
of  haemorrhage  into  the  lateral  ventricles,  or  of 
haemorrhage  into  the  pons  whence  fibres  pass  to 
both  sides. 

The  precise  condition  on  which  the  essential 
element  in  apople.xy — the  arrest  of  all  manifestation 
of  brain-function — is  immediately  dependent  has 
been  a  matter  of  much  dispute.  It  was  formerly 
ascribed  to  the  pressure  exerted  by  the  extravasated 
blood  on  the  rest  of  the  brain,  either  influencing 
directly  the  cerebral  tissue,  or  pressing  on  and  empty- 
ing its  capillaries.  That  such  pressure  is  exerted 
by  a  large  haemorrhage  is  unquestionable.  The 
convolutions  on  the  side  of  the  extravasation  are 
flattened,  and  the  falx  is  bulged  to  the  opposite  side. 
It  cannot  be  doubted  that  the  intensity  of  the  apo- 
plexy in  these  cases  is  due  in  part  to  this  cause.  But 
this  will  not  explain  the  occurrence  of  the  symptom 
in  small  haemorrhages,  by  which  no  general  pressure 
is  exerted,  or  not  more  than  is  at  once  reheved  by 
the  displacement  of  the  mobile  fluid  which  surrounds 
the  vessels.  It  will  not  explain  symptoms  in  lacera- 
tion of  the  brain,  nor  the  instant  loss  of  consciousness 
at  the  very  onset  of  a  severe  hemorrhage,  in  which, 
as  Jaccoud  insists,  it  should,  if  merely  due  to  pres- 
sure, be  a  late  rather  than  an  early  symptom. 
There  can  be  little  doubt  from  these  considerations, 
and  from  the  cases  in  which  there  is  no  recognisable 
brain-lesion,  that  what  is  called  shock  is  an  impor- 
tant element  in  the  causation  of  apoplexy.  Thus, 
in  cerebral  haemorrhage  the  apoplectic  symptoms 
are  due  in  part  to  the  influence  on  the  rest  of  the 
brain  of  the  irritation  of  the  nerve-elements  by 
laceration.  A  hemorrhage,  for  instance,  stops  for 
a  few  hours  all  spinal  reflex  action  by  the  irritative 
inhibition  downwards,  and  it  stops  also  the  cortical 
functions  by  the  same  process  acting  upwards.  We 
can  thus  understand  why  vascular  occlusion  causes  a 
slighter  degree  of  apoplexy,  since  the  immediate 
irritation  of  the  local  anemia  is  less  than  that  of 
laceration  of  the  nerve-elements ;  and  also  why 
lesions  of  the  pons  produce,  as  they  do,  such  deep 
and  long-continued  coma,  since  the  irritated  fibres 
are  connected  with  a  large  part  of  the  cortex  of  both 
cerebral  hemispheres. 

Simple  apoplexy  was  a  term  given  by  Aber- 
crombie  to  the  cases,  once  thought  to  be  frequent, 
in  which  apoplexy  occurs  without  recognisable 
brain-mischief  or  blood-poisoning.  Some  of  these 
cases  were  probably  instances  of  uremic  poisoning, 
and  others  may  have  been  due  to  undiscovered  and 
extensive  embolism,  causing  death  before  there  was 
time  for  softening  to  occur.  But  cases  are  not 
infrequent  to  which  neither  of  these  explanations 
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applies  :  in  which  death  occurs  in  an  apoplectiform 
attack,  all  the  organs  are  found  healthy,  and  the 
brain  only  exhibits,  in  common  with  the  other 
organs,  that  passive  congestion  which  results  from 
an  asphyxial  mode  of  death.  The  nature  of  these 
cases  is  still  mysterious,  but  they  may  be  grouped 
with  those  in  which  fatal  coma  follows  an  epileptic 
attack,  and  is  apparently  due  to  the  brain-shock 
produced. 

Serous  apoplexy  is  a  term  formerly  applied  to 
cases  of  fatal  apoplexy  in  which  no  lesion  was 
discovered  except  an  excess  of  serum  on  the 
surface  of  the  brain.  It  is  now  understood  that 
such  serous  effusion  is  associated  merely  with  senile 
atrophy  of  the  brain.  There  is  no  reason  for  associ- 
ating its  presence  with  the  apoplectic  symptoms. 
The  cases  described  under  this  term  were  probably 
instances  of  uraemia,  or  of  '  simple  apoplexy  '  in  old 
persons  with  atrophied  brains. 

Symptoms. — Apoplexy  is  itself  a  symptom,  and 
can  only  claim  to  be  treated  as  a  disease  on  account 
of  the  frequency  with  which  it  presents  itself  as  the 
prominent  element  in  a  patient's  state.  The  striking 
feature  of  apoplexy  is  loss  of  consciousness  without 
failure  of  the  heart's  action.  The  onset  is  often 
instantaneous,  so  that  the  sufferer  falls  to  the 
ground.  The  face  may  be  flushed  or  pale — it  is 
rarely  very  pale.  The  heart  and  arteries  vary  in 
their  state ;  at  first  the  pulse  may  be  feeble  from 
shock,  even  in  cases  in  which  it  soon  becomes  full 
and  tense.  Respiration  continues,  but  is  laboured 
and  stertorous.  The  limbs  are  motionless.  In 
severe  cases  no  reflex  action  can  at  first  be  excited. 
The  pupils  may  be  dilated,  contracted,  or  un- 
changed :  in  profound  coma  they  are  usually 
dilated  ;  and  they  often  vary  in  size  spontaneously, 
and  are  sluggish  in  their  action  to  light.  The 
patient  can  usually  swallow,  although  often  with 
difficulty.  The  sphincters  may  permit  the  escape  of 
urine  and  freces,  or  the  urine  may  be  retained.  In 
a  case  of  moderate  severity  the  reflex  action  soon 
returns,  the  conjunctivse  become  sensitive,  the 
patient  can  be  roused  to  exhibit  response  to  excita- 
tion, and  he  soon  shows  returning  power  of  motion. 
At  first  there  is  merely  withdrawal  of  a  limb  when 
it  is  pinched  or  pricked,  but  afterwards  distinct 
purposive  movements,  e.g.  opposing  disturbance. 
Afterwards  more  prolonged  and  voluntary  move- 
ments are  produced.  The  patient  opens  his  eyes 
when  spoken  to,  and  tries,  when  told  to  do  so,  to 
protrude  his  tongue.  On  the  other  hand,  the 
apoplexy  may  continue  or  even  may  deepen  in 
intensity  ;  the  respiration  assumes  the  Cheyne- 
Stokes  rhythm,  the  heart  becomes  irregular,  and 
the  patient  dies  at  the  end  of  a  few  hours  or  a  few 
days.  Death  rarely  occurs  in  a  shorter  time  than 
two  or  three  hours.  In  very  rare  instances  an 
extensive  hKmorrhage  into  the  pons  or  medulla  or 
an  effusion  of  blood  into  the  fourth  ventricle  may 
stop  the  respiration  or  heart,  and  kill  the  patient, in 
a  few  minutes. 

It  is  not  often,  however,  that  there  is  this  simple 
loss  of  cerebral  function,  uniformly  distributed,  and 
gradually  deepening  or  passing  away.  Much  more 
commonly  the  symptoms  of  a  local  cerebral  lesion 
are  added  to  those  of  apoplexy.  Frequently  such 
symptoms  precede  the  loss  of  consciousness — uni- 
lateral weakness.  A  unilateral  difference  may 
often  be  recognised  during  the  apoplectic  state. 
The  limbs  on  the  one  side  exhibit  more  complete 
muscular  relaxation  than  those  on  the  other ;  they 


fall  more  helplessly  when  raised  ;  or  there  is  uni- 
lateral rigidity  or  clonic  spasm.  Inequality  of 
pupils  may  be  observed,  or  rotation  of  the  head  and 
conjugate  deviation  of  the  eyes.  As  a  patient 
recovers,  these  local  symptoms  become  more  and 
more  distinct,  movement  of  the  face  is  unequal  ; 
one  arm  is  motionless,  and  the  tongue  deviates  on 
protrusion. 

In  ingravescent  apoplexy  the  commencement  of 
the  cerebral  mischief  is  marked  by  symptoms  of 
general  shock,  without  any,  or  with  merely 
transient,  loss  of  consciousness.  There  is  commonly 
pain  in  the  head,  and  there  may  be  other  localising 
symptoms.  After  some  hours,  during  which  the 
patient  may  continue  his  occupation,  coma  gradu- 
ally comes  on  and  deepens  into  death.  This  form 
of  apoplexy,  first  descaibed  by  AV)ercrombie,  is 
usually  due  to  a  slowly  increasing  cerebral  hcemor- 
rhage. 

The  temperature  in  cerebral  apoplexy  is  at  first 
lowered  in  most  cases,  but  usually  the  fall  is  small, 
and  is  succeeded,  after  twelve  to  twenty-four  hours, 
by  a  rise.  In  some  cases  there  is  a  considerable 
rise  within  the  first  six  hours,  and  the  temperature 
then  commonly  continues  to  rise,  reaching  104°  or 
106°  F.,  and  even  higher.  Such  a  symptom  is  a 
precursor  of  death. 

Diagnosis  The   first  diagnostic   problem  is 

whether  the  patient's  state  comes  under  the  general 
name  of  apoplexy  ;  or  is  one  of  the  morbid  condi- 
tions in  which  there  is  a  loss  of  consciousness, 
similar  in  general  characters  to  apoplexy,  but  due 
to  one  of  the  causes  excluded  in  the  definition  given 
above.  From  the  unconsciousness  due  to  cardiac 
syncope,  apoplexy  is  easily  distinguished.  In  the 
former  the  heart's  action  fails,  the  pulse  is  weak 
and  imperceptible,  the  face  is  very  pale,  the  respira- 
tion is  sighing  and  irregular,  reflex  action  is  rarely 
abolished,  the  sphincters  are  seldom  relaxed,  and 
the  patient  soon  revives. 

From  the  several  forms  of  /o.wemia  the  diagnosis 
is  often  easy,  sometimes  extremely  difficult.  It  is 
easy  when,  on  the  one  hand,  the  symptoms  of 
apoplexy  are  preceded  or  accompanied  by  those  of 
a  local  cerebral  lesion  ;  or  when,  on  the  other  hand, 
the  direct  or  circumstantial  evidence  of  poisoning  is 
clear,  or  the  symptoms  of  toxtemia  unmistakal^le. 
Where  there  are  no  local  symptoms,  and  where  no 
guiding  history  is  to  be  obtained,  the  diagnosis  is 
difficult,  but  a  correct  opinion  may  commonly  be 
formed  by  an  attentive  comparison  of  the  symptoms 
present. 

There  may  be,  as  just  observed,  indirect  evidence 
of  toxaemia  :  the  breath  may  smell  of  opium  or 
alcohol  ;  the  urine  may  contain  albumen.  But 
albuminuria  or  a  smell  of  spirit  may  mislead. 
Cerebral  hemorrhage  often  occurs  after  drinking  ; 
spirit  is  usually  given  to  a  person  who  loses  con- 
sciousness. A  smell  of  spirit  must  therefore  only 
be  allowed  weight  in  the  absence  of  any  evidence  of 
cereljral  miscliief.  So,  too,  albumen  is  always 
present  in  the  urine  in  urasmia,  but  it  is  also  very 
frequently  present  in  cases  of  cerebral  hemorrhage. 
Alone,  this  evidence  of  Bright's  disease  is  of  little 
value,  except  there  be  general  oedema  and  the 
patient  be  young  ;  then  uraemia  is  more  probable 
than  cerebral  haemorrhage.  The  urine  should 
always  be  examined  microscopically  for  evidence 
of  structural  changes  in  the  kidneys.  But  with  other 
symptoms  which  suggest  urdemic  poisoning,  albu- 
minuria is  conclusive. 
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The  age  of  the  patient  should  be  considered. 
Late  life  is  in  favour  of  brain-disease.  The  history 
of  a  fall  or  a  blow  on  the  head  adds  weight  to  other 
symptoms  of  cerebral  mischief. 

The  character  of  the  coma  will  sometimes  guide 
us.  In  urKniia,  and  commonly  in  alcoholism,  it  is 
less  profound  than  in  cerebral  mischief,  so  that  the 
patient  can  readily  be  roused.  In  apoplexy,  in 
opium-poisoning,  and  in  the  most  intense  form  of 
alcoholic  poisoning,  the  coma  may  be  profound. 
On  the  other  hand,  in  cerebral  haemorrhage  the 
patient  may  sometimes  be  roused  to  answer  ques- 
tions. Violent  struggling  is  strongly  in  favour  of 
drink. 

The  mode  of  onset  of  the  coma  is  important.  In 
apoplexy  it  is  sudden  ;  in  uraemia  it  is  slow.  The 
urajmic  patient  becomes  jrst  drowsy,  then  coma- 
tose. But  with  convulsions  uremic  coma  may 
come  on  suddenly.  The  onset  of  the  coma  of 
opium-  and  alcohol-poisoning  is  also  slow.  In- 
gravescent apoplexy  is  of  deliberate  onset,  but  a  pro- 
found degree  of  coma  is  quickly  reached. 

General  convulsions  at  the  onset  exclude  drunken- 
ness, and  usually  opium-poisoning,  while  they  favour 
the  probability  of  urcemia,  especially  if  they  are 
followed  by  rigidity  that  changes  its  seat.  When 
uremic  convulsions  begin  locally,  the  place  at  which 
they  begin  often  varies.  Cerebral  mischief  some- 
times commences  with  a  convulsion,  but  the  con- 
vulsion is  then  commonly  unilateral,  at  least  in 
onset,  and  the  preponderant  affection  of  one  side  at 
a  time  is  indicated  by  the  deviation  of  the  head.  It 
is  seldom  that  well-marked  deviation  of  the  head 
and  eyes  occurs,  first  to  one  side  and  then  to  the 
other,  as  the  fit  progresses,  unless  there  is  an  organic 
lesion  of  the  brain,  and  one-sided  symptoms  are 
almost  always  to  be  recognised  afterwards.  Rigi- 
dity of  limbs  or  local  muscular  twitching  during  the 
coma  is,  if  constant  in  seat,  in  favour  of  cerebral 
mischief ;  if  variable  in  position,  it  is  in  favour  of 
urcemia  (Reynolds).  In  diabetic  coma,  the  odour 
of  the  breath,  and  the  result  of  an  examination  of 
the  urine  (never  to  be  omitted)  will  prevent  mis- 
take, even  in  the  absence  of  a  history  of  diabetes. 
But  the  absence  of  local  cerebral  symptoms  must  be 
carefully  noted,  since  the  presence  of  diabetes  does 
not  exclude  a  cerebral  lesion.  Post-epileptic  coma 
is  of  course  preceded  by  a  convulsion,  and  should 
be  borne  in  mind.  In  all  cases  the  state  of  the 
limbs  on  the  two  sides  should  be  carefully  observed. 
When  there  is  biain-disease  it  is  common  to  have 
some  movement  on  one  side,  and  great  flaccidity  on 
the  other.  There  is  often  also  a  difference  in  reflex 
action  and  in  the  effect  of  sensory  stimulation  of 
the  skin. 

The  state  of  the  pupils  alone  is  of  little  impor- 
tance. Great  contraction  occurs  in  and  suggests 
opium-poisoning,  but  it  is  present  in  hcemorrhage 
into  the  pons  Varolii.  The  pupils  may  be  either 
normal  or  dilated  in  uraimia,  in  alcoholic  or  in 
belladonna-poisoning,  and  in  apoplexy.  Inequality 
of  pupils,  a  unilateral  symptom,  points  to  brain- 
mischief.  The  retina  should  be  examined,  since 
the  presence  of  albuminuric  retinitis  points,  in  the 
absence  of  the  signs  of  a  localised  cerebral  lesion, 
strongly  to  urtemia. 

Lastly,  the  temperature  should  be  noted.  In 
uroemia  there  is  persistent  uniform  depression  ;  in 
cerebral  lesions  the  initial  depression  is  succeeded 
by  a  rise  to  a  point  above  the  normal. 

The  second  problem  in  diagnosis  is  the  precise 


cause  of  the  apoplexy,  the  existence  of  which  has 
been  ascertained  by  the  considerations  just  re- 
viewed. This  element,  however,  will  be  described 
more  fully  under  the  heads  of  the  chief  lesions  that 
produce  the  state — cerebral  congestion,  haemor- 
rhage, and  softening.  It  may  be  here  pointed  out 
that  slight  and  transient  apoplexy,  without  local 
symptoms,  with  flushed  face,  and  coming  on  during 
effort,  points  to  cerebral  congestion ;  slight  and 
transient  apoplexy  with  marked  local  s\anptoms 
points  to  softening  ;  early  and  profound  loss  of  con- 
sciousness to  cerebral  hemorrhage.  Post-epileptic 
coma  may  be  distinguished  by  the  history  of 
epileptic  attacks  ;  or,  if  this  be  not  forthcoming,  it 
may  be  suspected  if  symptoms  of  a  local  cerebral 
lesion  or  indications  of  toxsemia  are  absent,  if  the 
patient  be  under  forty,  and  exhibits  indications  of 
speedy  recovery,  and  also  if  he  has  bitten  his  tongue 
and  passed  urine.  '  Simple  apoplexy  '  cannot  be 
diagnosed  during  life,  since  freedom  from  the 
symptoms  of  a  local  lesion  does  not  afford  ground 
for  inferring  that  there  is  no  such  lesion. 

Prognosis. — The  prognosis  in  cerebral  apoplexy 
depends  in  part  upon  the  intensity  of  the  attack. 
As  long  as  unconsciousness  is  complete,  and 
reflex  action  abolished,  the  patient  is  in  danger  of 
speedy  death.  The  longer  the  apoplectic  condition 
lasts  without  improvement,  the  less  prospect  is  there 
of  recovery.  Persistent  depression  of  temperature, 
or  a  rise  of  several  degrees  above  the  normal  either 
with  or  without  an  initial  fall,  is  of  grave  signifi- 
cance ;  such  cases  rarely  recover  (Charcot,  Bourne- 
viUe). 

The  nature,  extent,  and  position  of  the  cerebral 
lesion,  when  they  can  be  inferred,  furnish  other 
prognostic  indications.  In  haemorrhage  the  pro- 
gnosis is  more  serious  than  in  softening.  A  sudden 
occurrence  or  increase  of  apoplectic  symptoms,  a 
few  hours  or  days  after  a  slighter  attack,  is  always 
grave,  indicating  a  fresh  extravasation.  If  such 
apoplectic  symptoms  become  profound  and  uniform, 
ths  prognosis  is  fatal,  rupture  into  the  ventricles  or 
on  the  surface  of  the  brain  having  probably 
occurred.  If  the  localising  symptoms  point  to  a 
lesion  of  the  medulla  or  pons,  the  prognosis  is 
almost  as  unfavourable.  Early  return  of  conscious- 
ness and  slightness  of  alteration  in  temperature  are 
favourable  signs.  Previous  cerebral  disease  renders 
the  prognosis  worse.  Lastly,  the  prognosis  must  be 
influenced  unfavourably  by  any  impairment  of  the 
organic  functions  of  circulation  and  respiration, 
whether  independent  of  or  due  to  the  cerebral  lesion. 
Previous  alcoholism,  from  its  effect  on  the  nutrition 
of  all  tissues,  is  especially  serious. 

Treatment. — The  treatment  of  cerebral  apo- 
plexy must  be  guided  by  the  indications  of  its  cause. 
WTiere  none  can  be  obtained,  it  should  be  treated 
by  a  system  that  is  a  compromise.  The  chief  causes 
are  haemorrhage  and  thrombotic  softening  of  the 
brain.  Embolism  seldom  causes  pronounced  apo- 
plexy. The  measures  therefore  must  be  such  as  are 
suitable  to  both  states,  those  being  excluded  which, 
while  they  would  do  good  in  one,  would  do  harm  in 
the  other.  But  such  a  compromise  is  seldom  needed. 
Diagnostic  indications  can  usually  be  traced  with 
clearness,  and  as  a  rule  also  several  coincide  dis- 
tinctly in  this  direction,  while  those  that  do  not 
point  in  this  direction  are  neutral.  Hence,  as 
a  matter  of  fact,  there  should  seldom  be  the  hesita- 
tion that  interferes  with  the  proper  energy  of 
treatment.    Stillness  is  the  most  important  con- 
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dition.  The  patient  should  be  moved  as  little  as 
possible,  but  placed  in  the  recumbent  posture  with 
the  head  slightly  raised.  The  neck  should  be  freed 
from  constriction.  If  the  extremities  are  cold, 
warmth  may  be  applied  to  them ; ;  and  cold  to  the  head 
if  there  is  local  heat  or  flushing.  Sinapisms  to  the 
neck  and  extremities  sometimes  seem  to  hasten  the 
return  of  consciousness.  The  administration  of 
stimulants  should  be  regulated  by  the  state  of  the 
heart.  In  thrombosis  or  embolism,  with  signs  of 
cardiac  weakness,  the  heart  should  be  kept  up  to  the 
normal  by  very  careful  administration  of  alcohol, 
ether,  or  ammonia.  In  haemorrhage  it  may  be  allowed 
to  fall  a  little  below  the  normal,  but  indications 
of  failing  power  should  be  watched  for  and  counter- 
acted. Where  no  causal  indications  exist,  the  latter 
is  the  wiser  plan.  Venesection  and  purgation  are 
remedies  of  similar  effect,  but  different  in  degree, 
and  are  indicated  by  high  arterial  tension  and 
cephalic  congestion,  shown  by  incompressibility  of 
the  pulse  and  flushing  of  the  face.  Venesection  is 
useful  where  the  heart  acts  strongly,  and  the  pulse  is 
full  as  well  as  incompressible.  Its  effect  is  pro- 
portioned to  the  rapidity  with  which  the  blood  is 
taken,  rather  than  to  the  quantity  removed.  Purga- 
tives remove  serum  from  the  blood,  and  lessen  the 
amount  of  blood  within  the  skull  by  causing  an 
afflux  to  the  capacious  intestinal  vessels.  The  best 
purgative  is  croton  oil  or  calomel.  With  a  failing 
heart  and  pale  surface  they  should  be  avoided. 
When  in  doubt  we  should  give  a  mild  aperient  that 
acts  quickly,  such  as  senna  or  a  little  solid  extract  of 
cascara  rubbed  up  in  water,  and  the  action  should 
be  ensured  by  a  glycerine  enema.  Diuretics  may 
always  be  used  to  relieve  the  vascular  tension.  As 
the  apoplexy  clears,  the  nature  of  the  case  becomes 
evident,  and  the  treatment  of  the  several  conditions 
is  described  elsewhere  {see  Brain,  Hjemorrhage  into, 
and  Brain,  Softening  of).  For  treatment  of  the  other 
causes  of  the  apoplectic  state,  see  Alcoholism, 
Poisons,  and  Uremia.  W.  R.  Gowers. 

APPENDIX  VERMIFORMIS,  Inflammation 

of. — Synon.  :  Appendicitis  ;  Epityphlitis. 

Definition. — A  large  proportion  of  cases  of  this 
•disease  tend  to  involve  the  peritoneum  locally 
[pej-ityphliiis')  or  generally,  so  that  the  name 
appendicitis  has  come  clinically  to  have  a  wider 
range  of  application  than  mere  inflammation  of  the 
appendix  vermiformis,  and  to  include  peritonitis 
starting  from  the  appendix.  Indeed,  appendicitis 
apart  from  peritonitis  can  scarcely  be  said  to  occur 
clinically. 

Etiology  and  Pathology. — Inflammation  01 
the  appendix  conforms  in  its  anatomical  characters 
to  the  general  features  exhibited  by  this  morbid 
process  in  mucous  membranes  elsewhere.  Various 
forms  such  as  '  catarrhal '  and  '  suppurative  '  are 
described,  but  the  interest  lies  rather  with  the 
causes,  both  predisposing  and  exciting,  which  lead 
■to  these  states,  and  with  the  results  which  follow  on 
their  becoming  established. 

There  is  little  doubt  but  that  the  essential  cause  is 
micTobic  iufectioti,  and  it  is  most  probable  that  the 
Bacillus  coli  comnnuiis  is  the  organism  that,  in  the 
majority  of  cases,  brings  about  the  disease  {see  B. 
Coli  Communis).  Other  microbes,  such  as  Staphy- 
lococcus pyogenes  aureus.  Streptococcus  pyogenes, 
and  Diplococcus  pneumonice,  have  been  met  with  in 
association  with  the  B.  coli,  and,  in  very  rare  cases, 
have  been  the  only  organisms  found.    It  would 


seem  that  the  B.  coli,  which  is  a  constant  inhabitant 
of  the  intestines  in  health,  may  take  on  virulent 
characters  ;  and  it  is  possible  that  the  presence  of 
the  cocci  contributes  to  this  end,  as  also  may  other 
conditions  existing  in  the  canal  which  are  to  be  re- 
garded as  predisposing  causes.  Among  these  latter 
is  the  presence  in  the  appendix  of  foreign  bodies 
which  are  only  very  occasionally  derived  from  the 
ingesta — such  as  stones  or  seeds  of  fruit — but  which 
far  more  commonly  consist  of  frecal  concretions 
having  for  a  nucleus  masses  of  bacteria,  and  often 
simulating  vegetable  seeds  in  their  appearance. 
The  irritation  of  these  substances  impacted  more  or 
less  firmly  in  the  appendix  may  be  the  starting  point 
of  the  inflammation. 

Most  cases  of  appendicitis  are  to  be  attributed  to 
some  morbid  condition  of  the  alimentary  canal. 
One  of  the  commonest  precursors  of  an  attack  is  a 
large  and  indigestible  meal,  taken  perhaps  when  in 
a  state  of  fatigue  after  a  long  abstinence,  or  when  in 
a  condition  of  mental  depression  or  excitement. 
The  result  is  that  a  considerable  portion  of  the  food 
escapes  gastric  and  intestinal  digestion,  and  may  be 
found  scarcely  altered  in  the  crecum.  Constipation 
is  also  a  very  frequent  cause,  and  it  is  supposed  that 
this  state  assists  in  increasing  the  virulence  of  the 
B.  coli.  An  inadequate  emptying  of  the  caecum 
and  appendix  is  immediately  responsible  for  a  large 
proportion  of  the  cases.  Increased  and  irregular 
peristalsis  extending  into  the  appendix  may  easily 
render  any  existing  concretion  more  dangerous ; 
and  the  appendix  may  also  be  involved  in  the 
extension  of  any  neighbouring  inflammation,  ulcera- 
tion, or  new-growth,  as  for  example  actinomycosis 
or  tubercular  ulceration.  Similar  conditions  may 
of  course  originate  in  the  appendix  itself.  That 
appendicitis  is  often  due  to  disease  of  the  right 
ovary  or  Fallopian  tube  is  undoubted,  and  the  com- 
munication known  to  exist  between  the  lymphatics 
of  these  several  structures  probably  explains  the 
fact.  Whether  the  ovary  may  be  secondarily  affected 
from  the  appendix  is  not  so  certain. 

Direct  injury  to  the  appendix  is  sometimes,  though 
very  rarely,  the  sole  cause,  but  it  may  light  up  a 
morbid  state  already  in  existence.  Kinks  or  twists  01 
the  organ  are  occasionally  the  origin,  and  these  owe 
their  occurrence  to  differences  in  the  length  and 
position  of  the  appendix  and  to  the  extent  of  the 
mesentery  which  it  possesses.  If  the  lumen  be 
thus  ojcluded,  the  secretions  are  retained  and  swell- 
ing of  the  distal  part  takes  place,  thereby  favouring 
the  growth  and  diffusion  of  any  organisms  present, 
as  well  as  impeding  the  blood-supply. 

Certain  other  anatomical  features  are  regarded  as 
predisposing  causes.  Thus  the  fact  that  the  ap- 
pendix is  an  obsolete  structure  is  supposed  to  favour 
the  incidence  of  inflammation  ;  while  the  large 
amount  of  lymphoid  tissue  contained  in  its  walls 
has  suggested  a  comparison  with  the  tonsils,  and  to 
some  has  justified  the  existence  of  a  '  rheumatic 
appendicitis '—an  assumption  that  will  much  de- 
pend upon  the  view  taken  as  to  the  nature  of 
'rheumatism.'  The  occasional  association  of 
arthritis  with  appendicitis  has  also  been  regarded 
as  supporting  a  '  rheumatic  '  origin  for  some  cases. 
However  this  may  be,  it  is  certain  that  those 
cases  in  which  '  chill '  appears  to  be  the  provoking 
factor  are  often  very  completely  relieved  by  sali- 
cylate of  sodium.  Again,  a  difference  in  the 
arterial  supply  of  the  two  sexes  has  been  noted,  and 
may  seem,  in  part,  to  explain  the  greater  proportion 
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of  cases  among  males,  in  whom  there  is  but  one 
arterial  branch,  while  in  females  an  additional  twig 
is  derived  from  the  ovarian  artery,  an  arrangement 
which  diminishes  the  chance  of  gangrene.  Of  still 
greater  importance  is  the  discovery  that  the  sub- 
mucous tissue  is  continuous  with  the  subserous 
tissue  through  intervals  in  the  muscular  laj'ers,  a 
disposition  which  obviously  facilitates  the  extension 
of  an  inflammation  of  the  mucosa  to  the  peritoneal 
coat. 

It  is  significant  that  the  results  of  experiments 
designed  to  set  up  appendicitis  in  animals  (rabbits) 
tend  to  confirm  the  relative  insignificance  of  foreign 
bodies  as  a  cause  of  the  disease,  and  the  preponder- 
ant importance  of  blocking  of  the  lumen  of  the 
organ  in  increasing  the  virulence  of  the  contained 
organisms  — a  result  which,  together  with  the  im- 
paired resistance  of  the  tissues,  is  aggravated  by  the 
impeded  blood-supply  consequent  on  twisting  of 
the  organ  with  compression  of  the  vessels. 

Nearly  three-quarters  of  the  cases  occur  between 
the  ages  of  ten  and  thirty,  and  more  than  half 
before  the  age  of  twenty,  but  the  disease  has  been 
met  with  in  children  three  years  old,  and  as  late  in 
life  as  eighty.  Statistics  show  the  disease  to  be 
more  prevalent  in  summer  and  in  hot  climates. 

Morbid  Anatomy. — As  regards  the  morbid 
changes  met  with  in  the  appendix  great  variety  is  to 
be  seen.  In  those  cases  which  run  an  acute  course, 
the  earliest  conditions  may  requiie  a  microscopic 
examination  for  their  detection,  and  an  appendix 
that  exhibits  no  naked-eye  appearances  of  disease  is 
not  therefore  on  that  account  to  be  considered 
as  healthy.  In  such  cases  a  simple  catarrh  of  the 
mucosa  is  found  with  proliferation  of  the  epithelium, 
an  excessive  mucous  secretion,  and  innumerable 
micro-organisms  of  the  varieties  mentioned  — all 
filling  up  the  lumen  of  the  appendix.  Minute 
ulcerations  of  the  mucosa  may  be  detected,  and  an 
invasion  of  the  submucosa  by  the  organisms.  In  a 
number  of  cases  the  change  may  be  limited  to  this, 
and  many  of  those  which  recover  may  be  of  this 
character,  but  the  possibility  of  extension  to  the 
peritoneum  is  apparent.  In  other  cases  suppuration 
develops  in  the  wall  of  the  organ,  being  determined  bv 
the  invasion  of  micro-organisms  through  the  damaged 
mucous  membrane.  Extension  to  the  peritoneum 
takes  place  and  a  local  peritonitis  is  set  up,  but  the 
liability  for  this  to  become  general  is  obvious.  In  other 
cases,  ulceration  of  the  mucosa,  extending  through 
the  thickness  of  the  wall,  leads  to  perforation  and 
escape  of  the  appendicular  contents,  with  subsequent 
general  septic  peritonitis,  unless  this  be  limited  by 
adhesions.  In  the  worst  cases  the  appendix  may 
rapidly  become  wholly  or  in  part  gangrenous,  and 
in  that  way  lead  to  peritonitis.  It  is  the  occurrence 
of  general  peritonitis  that  confers  the  grave  cha- 
racter on  this  disease,  and  this  complication  is  clearh- 
liable  to  ensue  in  any  case,  however  mild  the 
initial  process  may  be. 

An  appendicular  abscess  is  primarily  intraperito- 
neal, and  is  an  encysted  form  of  suppurative  perito- 
nitis. In  the  majority  of  instances  the  centre  of  the 
abscess  is  behind  the  csecum.  The  contained  pus 
is  very  rarely  of  wholesome  appearance  and  free 
from  offensive  odour.  In  the  large  majority  of 
the  cases,  however,  it  has  a  distinctly  fascal  smell,  a 
circumstance  which  attends  most  abscesses  in  con- 
nection with  the  lower  bowel,  and  which  does  not 
of  necessity  imply  that  the  contents  of  the  intestine 
have  escaped  into  the  abscess-cavity.     In  the 


minority  of  the  examples  the  abscess  does  contain 
fascal  matter,  and  the  lumen  of  the  intestinal  canal 
is  opened  up.  The  faecal  material  may  have 
escaped  through  a  rent  in  the  appendix,  or  may 
hav^e  followed  gangrene  of  that  process,  or,  less 
often,  may  have  made  its  way  through  an  aperture 
in  the  caacum.  This  perforation  may  have  proceeded 
from  within  outwards,  but  more  usually  it  is  due  to 
the  bursting  into  the  cascum  of  an  abscess  which  h.td 
commenced  outside  the  caput  coli.  The  direction 
in  which  the  abscess  tends  to  burst  is  illustrated  by 
sixty-seven  cases  collected  by  Bull.  In  twenty- 
eight  instances  it  burst  through  the  anterior  abdominal 
parietes  ;  in  fifteen  it  entered  the  ccecum;  in  eight 
the  general  peritoneal  cavity  ;  and  in  two  instances 
each  it  made  its  way  respectively  into  the  thorax,  the 
rectum,  and  the  bladder.  The  abscess  often  shows 
a  tendency  to  extend  upwards  behind  or  along  the 
ascending  colon,  and  it  is  by  this  route  that  the 
thorax  has  been  reached  and  an  empyema  produced. 
The  abscess,  when  it  extends  to  the  pelvis,  may 
pursue  the  course  of  an)'  other  pelvic  abscess,  and 
may  thus  make  its  way  out  into  the  buttock 
and  perineum,  and  may  even  extend  down  the 
thigh.  The  comparative  frequency  with  which  a 
suppurative  collection,  started  by  disease  in  the 
appendix,  may  make  its  way  into  the  ci^ecum  has 
given  rise  to  an  exaggerated  and  erroneous  idea  of 
the  frequency  with  which  the  csecum  is  primarily 
involved  in  these  cases.  Suppurative  pylephlebitis 
may  be  met  with  in  association  with  perityphlitis. 

As  a  sequence  of  repeated  attacks  of  inflammation, 
the  lumen  of  the  appendix  may  become  obliterated 
and  its  walls  converted  into  tissue  of  tendinous 
hardness.  In  these  chronic  cases,  the  organ  may 
be  embedded  in  dense  fibrous  tissue,  the  result  of  a 
progressive  adhesive  peritonitis. 

Symptoms  and  Course.  —  The  signs  and 
symptoms  which  are  associated  with  the  structural 
changes  just  described,  and  determined  by  the 
causes  just  indicated,  exhibit  a  marked  variety  in 
mode  of  onset,  course,  severity,  and  duration  ;  so 
much  so  that  descriptions  of  extreme  cases  are 
scarcely  recognisable  at  first  as  pertaining  to  what 
we  regard  as  the  same  disease.  The  exact  relation 
of  the  clinical  phenomena  observed  to  the  existing 
anatomical  changes  is  sometimes  uncertain,  more 
especially  in  the  milder  cases  which  end  in  complete 
recovery,  and  cannot  be  investigated  post  mortem. 
Cases  of  severe  pain  over  the  right  iliac  fossa,  the 
point  of  greatest  intensity  and  tenderness  being  mid- 
way between  the  umbilicus  and  the  right  anterior 
superior  iliac  spine  but  without  any  recognisable 
physical  signs,  have  been  termed  '  appendicular 
colic  '—an  unfortunate  phrase,  since  there  is  no 
reason  to  suppose  that  their  cause  is  a  painful 
muscular  contraction,  though  there  are  good 
grounds  on  the  other  hand  for  believing  that  such 
symptoms  are  associated  with  the  early  structural 
changes  above  described. 

Three  other  well-marked  groups  may  be  recog- 
nised, to  one  or  other  of  which  most  cases  may  be 
referred,  though  occasionally  the  disease  runs  a 
course  which  cannot  be  exactly  included  within  any 
one  of  these  types. 

(<z)  In  the  first  group  will  be  found  those  cases 
which,  occurring  in  apparently  healthy  persons,  or 
with  but  very  little  and  unimportant  previous 
sjTiiptoms,  run  an  exceedingly  rapid  course  of  a  few 
hours,  death  resulting  at  the  outside  within  two 
days     Here  the  symptoms  are  mainly  those  of 
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perfuration  of  the  intestine,  with  very  Httle  indica- 
tion of  the  seat  of  the  lesion.  The  patient  is 
suddenly  attacked  with  severe  abdominal  pain,  by 
no  means  necessarily  felt  in  the  neighbourhood  of 
the  crecum,  but  often  about  the  umbilicus,  followed 
by  all  the  symptoms  of  collapse,  which  may  be 
very  soon  fixlal  {see  Intestines,  Perforation  and 
Rupture  of).  The  necropsy  reveals  perforation  of 
the  vermiform  appendix  or  gangrene  of  that  organ 
and  more  or  less  diffused  peritoneal  inflammation. 
Intestinal  toxsemia  with  rapid  loss  of  strength  and 
often  marked  vomiting  are  features  of  this  variety. 

(/>)  The  onset  of  the  symptoms  in  the  next  group 
also  takes  place  as  a  rule  without  any  history  of 
previous  discomfort,  constipation,  or  illness  ; 
and  while  less  rapid  than  in  the  preceding,  they 
are  usually  well  marked.  Often  commencing  with 
a  chill  or  rigor,  these  cases  are  also  characterised  by 
acute  pain,  indifferently  referred  to  the  belly 
generally,  or  perhaps  specially  to  the  umbilical  or 
cascal  region.  The  pain  may  cause  a  moderate 
degree  of  collapse,  but  not  nearly  so  severe  as  that 
associated  with  acute  perforation,  which  we  may 
surmise  in  the  cases  under  consideration  has  not  yet 
actually  taken  place  ;  or  if  it  have  occurred  its  effects 
are  strictly  confined  to  the  immediately  adjacent 
region.  With  the  pain,  which  becomes  paroxysmal 
and  often  radiating  to  the  testis,  pudendum,  thigh, 
or  bladder,  there  is  considerable  tenderness,  which 
may  be  distinctly  limited  to  the  right  iliac  region  and 
most  marked  at  the  point  previously  mentioned,  and 
thereby  becomes  an  important  factor  in  the  diagnosis. 
Other  signs  of  localised  peritonitis  quickly  supervene  : 
the  abdomen  becomes  distended  and  tympanitic  ; 
and  a  slightly  increased  resistance  is  perceptible 
over  the  cascum,  due  in  part  to  the  rigidity  of  the 
abdominal  muscles,  and  partly  perhaps  to  retained 
fseces  in  the  CKCum,  or  inflammatory  effusion  around 
that  structure.  The  temperature  rises  two  or  three 
degrees,  or  even  to  104°  or  105°  F.  ;  the  pulse  is 
frequent  and  thready  ;  respirations  are  quickened  ; 
and  the  aspect  of  the  patient  is  that  of  severe  ill- 
ness. There  is  constipation  ;  often  severe  tenesmus  ; 
and  vomiting,  which  may  be  mild  and  only  excited 
by  food,  or  of  a  bilious  character,  but  its  occurrence 
is  not  followed  by  any  sensation  of  relief.  The 
tongue  is  thickly  coated,  or  dry  brown  and  cracked, 
with  sordes  on  the  teeth.  Some  observers  have 
noted  a  very  abundant  flow  of  urine,  containing 
an  excess  of  indican  ;  and  frequency  of  micturition. 
The  patient  may  remain  in  much  the  same  state  for 
two  or  three  days,  when  the  pain  and  tenderness 
spread  over  the  abdomen.  The  legs  are  drawn  up 
and  the  arms  raised  above  the  head  so  as  to  relax 
the  parietes  and  increase  the  capacity  of  the 
abdominal  cavity  ;  and  with  an  intensification  of  the 
above  symptoms  there  exist  all  the  evidences  of 
general  peritonitis,  from  which  the  patient  may 
succumb  within  the  next  few  days,  though  recovery 
even  at  this  stage  is  not  quite  unknown.  Or  the 
inflammation  may  assume  a  distinctly  suppurative 
character,  leading  to  the  formation  of  a  large  quantity 
of  pus  encysted  within  the  peritoneal  cavity  in  the 
CKcal  region,  giving  rise  to  an  increasing  fulness  and 
resistance,  which  may  be  detected  through  the 
abdominal  wall,  or  .sometimes  by  rectal  or  vaginal 
examination.  The  abscess  thus  formed  may  extend, 
and  burst  in  one  or  other  of  the  directions  already  in- 
diaited.  On  the  abdomen  being  opened,  either  by  the 
surgeon  or  posi  mortem,  the  mischief  is  seen  to  have 
started  from  ulceration  and  perforation  of  the  appen- 


dix ;  and  these  cases  only  differ  from  those  in  the 
former  group  in  degree  of  severity  and  rapidity,  their 
longer  duration  affording  the  opportunity  for  the  de- 
velopment of  additional  symptoms.  It  may  be  ob- 
served that  cases  of  this  severe  type  do  occasionally 
begin  with  mild  symptoms  such  as  characterise  the 
following  group,  or  the  graver  manifestations  may 
be  delayed  in  their  occurrence  ;  but  it  is  estimated 
that  68  per  cent,  of  the  fatal  cases  die  within  eight 
days. 

(.c)  The  third  class  of  cases — certainly  the  most 
numerous — include  those  which  are  much  less 
severe  in  their  character,  more  prolonged  in  dura- 
tion, and  generally  recover.  Contrary  to  what 
obtains  in  the  previous  groups,  the  patients  are 
more  frequently  women,  and  a  previous  history  of 
constipation  or  of  ovarian  trouble  is  the  general  rule. 
After  perhaps  a  more  than  usually  obstinate  con- 
finement of  the  bowels,  or  some  gross  error  in  diet, 
such  as  eating  a  very  large  quantity  of  nuts,  the 
patient  complains  of  very  definite  pain  over  the 
csecum,  which  is  found  to  be  tender,  swollen, 
resistent,  and  dull  on  percussion,  due  to  fsecal  ac- 
cumulation. It  is  the  prominence  of  the  local 
symptoms  which  specially  characterises  this  class  of 
cases,  the  seat  of  the  trouble  being  obvious  from 
the  commencement.  There  is  also  a  moderate  and 
very  irregular  rise  of  temperature,  rarely  exceeding 
103°  F. ,  with  soft  quick  pulse,  and  general  febrile 
symptoms.  The  constipation  persists,  owing  to 
the  arrested  peristalsis  from  inflammation  of  the 
bowels ;  and  nausea  or  vomiting  is  of  frequent 
occurrence,  though  not  often  very  severe.  It  is 
in  these  patients  that  is  commonly  noticed  the 
drawing-up  of  the  right  leg,  which  is  flexed  across 
the  other  thigh,  so  as  to  relieve  as  far  as  possible  the 
pressure  of  the  abdominal  wall  on  the  swollen  region. 
The  pain  continues  of  a  dull  aching  character,  now 
and  then  with  sharper  twinges,  and  often  spreads 
across  the  lower  part  of  the  abdomen,  and  suggests 
an  extension  of  the  peritonitis,  though  it  is  doubtful 
whether  this  is  really  the  case  ;  it  also  shows  a  great 
tendency  to  pass  down  the  inner  and  anterior  surface 
of  the  right  thigh,  due  to  pressure  on  the  genito- 
crural  nerve.  Sometimes  there  is  oedema  of  the 
right  leg,  from  thrombosis  of  the  iliac  vein  induced 
by  pressure.  The  duration  of  these  cases  is  very 
uncertain,  and  much  depends  on  their  treatment ; 
some  last  but  a  few  days,  others  may  continue  for 
two  or  even  three  weeks,  varying  much  in  the 
severity  of  the  symptoms,  for  some  days  the  patient 
being  gravely  ill  and  then  appearing  considerably 
better,  fluctuating  from  day  to  day.  The  extent  of 
the  swelling  and  dulness  is  frequently  changing,  as 
also  to  a  less  degree  the  pain  and  general  symptoms. 
A  small  proportion  of  the  cases  which  run  the 
course  described  end  in  suppuration,  and  the 
formation  of  a  circumscribed  abscess,  such  as  occurs 
in  the  former  group  ;  but  the  greater  majority  end 
in  resolution.  How  far  the  appendix  is  concerned 
in  these  cases  is  doubtful,  and  certainly  it  is  unlikely 
that  gross  lesions  of  that  structure  occur  in  any  but 
the  few  which  suppurate.  It  is  probable  also  that  in 
certain  of  the  milder  cases  the  ca;cum  is  more  at  fault, 
being  in  a  state  of  inflammation  and  probable  ulcera- 
tion, determined  by  the  irritation  of  the  hardened 
freces,  and  that  it  is  a  true  typhlitis  — the  stercoral 
typlilitis  of  writers — the  well-defined  swelling  being 
partly  formed  by  the  thickened  wall  of  the  inflamed 
bowel,  with  perhaps  some  peritonitis  (perityphlitis), 
and  still  more  by  the  retained  intestinal  contents. 
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Relapsing  appendicitis. — A  marked  characteristic 
of  the  morbid  state  under  consideration  is  its  liability 
to  relapse — 40  per  cent,  of  the  cases  are  estimated  to 
do  so.  A  slight  indiscretion  in  diet  may  be  suffi- 
cient to  re-induce  it,  and  it  may  recur  from  this 
cause  again  and  again  ;  or  it  may  be  that  the  patient 
has  got  about  before  the  attack  has  completely  sub- 
sided ;  or  in  many  cases  relapse  may  occur  when 
every  care  has  been  taken,  and  successive  recur- 
rences are  likely  to  be  of  increasing  severity.  In 
women  attacks  are  often  coincident  with  the 
'period.'  When  suppuration  has  taken  place  as  a 
result  of  perforation  of  the  appendix  and  escape  of 
the  original  irritant,  concretion,  or  foreign  body  in 
the  discharge  from  the  abscess,  recurrence  is  not 
likely  to  happen  ;  but  so  long  as  it  remains  it  is  an 
ever-present  source  of  danger :  there  will  be  no 
relapses  if  the  appendix  have  become  gangrenous 
and  separate.  The  exciting  causes  of  these  re- 
lapses may  be  found  in  the  condition  of  the  appendix 
itself,  which  by  becoming  twisted  or  bent  on  itself, 
fixed  by  adhesion,  or  stenosed  by  a  cicatrix  of  an 
old  ulcer,  permits  an  accumulation  of  mucus  within 
it,  and  consequent  distension  of  its  distal  end  ;  this 
condition  is  sufficient  to  set  up  a  localised  peritonitis, 
which  recurs  until  the  pseudo-cyst  is  emptied,  and 
the  lumen  of  the  process  finally  and  completely 
occluded.  The  attacks  which  form  the  third  group 
of  cases  above  described,  which  are  closely  as- 
sociated with  fsecal  retention,  are  also  likely  to  be 
repeated  unless  the  bowels  are  kept  regularly 
and  thoroughly  opened.  The  liability  to  some 
accumulation  taking  place,  even  when  there  is  a 
daily  evacuation,  is  not  to  be  forgotten.  It  is  very 
common  to  find  that  the  subjects  of  relapsing  appen- 
dicitis have  imperfect  teeth  or  bolt  their  food. 

Diagnosis. — -The  condition  known  as  appen- 
dicitis requires  to  be  distinguished  from  several 
other  intestinal  affections.  In  ileo-cascal  invagina- 
tion, which  may  give  rise  to  many  of  the  symptoms 
above  described,  the  evidences  of  obstruction  rather 
than  of  peritonitis  predominate,  the  pain  is  more 
acute,  and  vomiting  is  usually  more  severe  and 
persistent,  while  the  stools  contain  bloody  mucus  ; 
tenesmus  also  in  these  cases  is  much  more  marked. 
Other  forms  of  acute  intestinal  obstruction  may  be 
mistaken  for  it,  and  often  cannot  be  distinguished  ; 
the  presence  of  distinct  swelling,  dulness,  tenderness, 
and  pain  restricted  to  an  area  in  the  iliac  fossa  are 
of  primary  importance  in  determining  the  case  to 
be  appendicular.  In  appendicitis  the  temperature 
is  raised,  in  acute  obstruction  it  is  usually  lowered. 
Occasional  cases  of  enteric  fever,  where  there  are 
constipation  and  absence  of  rash,  may  be  confused 
with  the  malady  under  consideration,  especially  as 
the  neighbourhood  of  the  ciecum  is  the  situation 
where  the  most  distinct  signs  occur  in  both  diseases  : 
but  the  history,  the  course  of  the  fever,  and  the 
characteristic  tongue  and  general  appearance  of  the 
patient  in  typhoid  fever,  together  with  the  sequence 
of  headache  and  delirium  and  splenic  enlargement, 
should  afford  grounds  for  discrimination.  Less 
often  may  tubercular  peritonitis  need  to  be  separated, 
but  here  again  the  history,  temperature,  and  coin- 
cidence of  other  evidences  of  tuberculosis  elsewhere 
must  be  considered.  Suppuration  in  connection 
with  the  ovary,  or  behind  the  peritoneum  from 
caries  of  bone  or  perinephritic  abscess,  may  simulate 
the  faecal  abscess  following  appendicitis. 

Prognosis.— Owing  to  the  liability  of  even  the 
■mildest  case  to  become  severe,  appendicitis  should 


always  be  regarded  as  serious  and  the  prognosis  as 
uncertain.  The  general  mortality  of  all  types  taken 
collectively  is  probably  5  per  cent.,  but  while  the 
simplest  (group  3)  are  very  rarely  fatal,  of  the 
really  fulminant  cases  at  least  So  per  cent,  die  ; 
while  among  those  cases  in  which  suppuration 
occurs  and  an  abscess  is  formed,  a  mortality  of  about 
30  per  cent,  occurs. 

The  forecast  in  any  single  case  is  concerned  with 
the  immediate  recovery,  and  the  liability  to  relapse. 

As  regards  recovery,  this  will  obviously  depend 
on  the  stage  at  which  the  case  is  seen  and  the 
previous  duration  of  it,  as  well  as  the  particular  form 
which  the  malady  has  assumed.  The  general  basis 
of  prognosis  in  this  respect  may  be  inferred  from  the 
figures  just  given. 

Much  difference  of  opinion,  due  to  absence  of 
sufficient  information,  is  held  as  to  the  likelihood  of 
relapse  in  a  case  in  which  there  has  been  but  one 
attack.  It  is  probable  that  a  relapse  occurs  in  40 
per  cent,  of  the  cases,  the  recurring  s}Tnptoms  ex- 
hibiting all  degrees  of  severity  from  a  more  or  less 
constant  slight  pain  over  the  csecal  region  with  local 
tenderness,  discomfort  on  much  movement,  perhaps 
occasional  vomiting  and  constipation,  to  a  definitely 
acute  attack.  Such  a  recurrence  may  be  repeated 
again  and  again.  It  cannot  be  said  that  recurrent 
attacks  are  less  dangerous  than  the  first ;  patients  have 
survived  ten  attacks  and  have  died  of  the  eleventh. 

As  to  the  necessity  for  operation  very  opposite 
views  are  held.  While  few  would  dispute  the 
propriety  of  laparotomy  where  there  is  reason  to 
suppose  perforation  has  occurred  or  gangrene  has 
set  in,  i.e.  in  the  severest  cases,  unless  the  patient 
be  actually  moribund  ;  or  the  need  for  opening  the 
abdomen  if  suppuration  has  developed  and  an 
abscess  has  formed  ;  much  difference  of  opinion  and 
of  practice  exists  as  to  the  proper  treatment  of  the 
mild  cases.  At  one  extreme  are  those  who  would 
remove  the  appendix  at  the  first  evidence  of  trouble, 
at  the  other  are  those,  relying  on  the  great  proba- 
bility of  recovery  and  taking  the  chances  as  to 
relapse,  who  would  counsel  reliance  on  the  ex- 
pectant treatment.  Between  such  views  it  is 
difficult  to  take  a  middle  course,  and  the  practical 
question  resolves  itself  into  what  are  the  indications 
of  pus-formation  which  may  occur  in  any  case  and 
should  necessitate  operation.  Some  help  on  this 
point  may  be  gained  from  the  general  condition  of 
the  patient,  which  may  be  gradually  getting  worse, 
with  possibly,  but  by  no  means  necessarily,  a  further 
rise  of  temperature,  perhaps  a  rigor  ;  in  some  cases 
an  increase  in  pain  and  tenderness,  in  others  not 
so  ;  a  hurried  respiration  and  a  brown  tongue  with 
a  tendency  to  restlessness  and  progressive  sense  of 
illness  ;  an  increase  in  the  local  swelling  and  area  of 
dulness  with  increased  tenderness.  However  sugges- 
tive such  indications  may  be  collectively,  individually 
they  have  but  little  value,  since  pus  may  develop  in 
the  most  opposite  conditions  of  their  occurrence.  A 
more  reliable  sign  is  the  rate  and  quality  of  the  pulse. 
It  may  be  simply  affirmed  that  an  increase  in  the 
frequency  of  the  pulse  beyond  120,  or  much  above 
what  it  had  hitherto  been,  points  to  suppuration, 
provided  the  increase  be  not  due  to  any  temporary 
excitement  or  disturbance. 

Complications  such  as  pylephlebitis  and  pygemia, 
or  the  supervention  of  pneumonia  or  other  lung- 
complication  ;  or  the  exceptional  occurrence  of 
uncontrollable  diarrhoea  and  vomiting  will  neces- 
sarily add  to  the  gravity  of  the  prognosis. 
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The  common  causes  of  death  are  collapse,  septic 
intoxication,  the  effects  of  suppuration,  pneumonia, 
pylephlebitis,  pyremia,  and  such  accidents  as  hemor- 
rhage. 

Treatment. — This  must  obviously  differ  very 
considerably  according  to  the  severity  of  the  case, 
and  may  conveniently  be  considered  according  as 
operative  interference  is  or  is  not  called  for. 

When  the  disease  is  distinctly  associated  with 
faical  impaction,  and  when  the  symptoms  arc 
milder  and  somewhat  more  prolonged  in  duration, 
recovery  is  to  be  expected  without  operation, 
although,  as  stated,  occasionally  an  abscess  forms, 
which  may  require  to  be  opened.  For  such 
patients  as  would  be  included  within  the  third  of 
the  above-described  groups,  rest  is  essential,  and 
the  treatment  consists  in  a  judicious  application  of 
means  to  remove  the  contents  of  the  caecum, 
together  with  such  an  amount  of  sedative  as  will 
serve  to  keep  the  parts  concerned  as  quiet  as  is 
consistent  with  the  necessary  evacuation.  To  meet 
the  first  indication  enemata  of  plain  water  or  soap 
and  water  are  the  most  satisfactory.  They  should 
not  be  too  large — fifteen  to  twenty  ounces  for  an 
adult — and  should  be  repeated,  but  not  too  fre- 
quently ;  it  is  rarely  desirable  for  the  enema  to  be 
given  more  than  once  in  the  day,  and  every  other 
day  is  usually  often  enough.  Much  harm  may  be 
done  by  inducing  a  violent  evacuation,  though  there 
may  be  a  large  quantity  to  be  removed,  and  it  is 
far  better  for  this  to  be  eftected  gradually.  Some 
advise,  in  addition,  frequent  small  doses  —  twenty 
grains — of  sulphate  of  magnesium  or  sodium,  not 
with  a  view  of  direct  purgation,  but  to  induce  a 
moderate  intestinal  secretion,  whereby  the  hardened 
fxces  may  be  somewhat  softened.  Anytliing  in  the 
nature  of  a  violent  aperient  is  strongly  to  be  depre- 
cated, and  it  is  better  to  give  occasional  doses  of 
opium,  gr.  J  to  5,  by  the  mouth,  whereby  pain  is 
relieved  and  the  risk  of  peritonitis  appears  to  be 
diminished.  For  the  same  object,  three  or  four 
leeches  applied  over  the  ca5cum  are  most  effective  ;• 
or  hot  fomentations,  either  made  with  poppy-heads 
or  applied  after  the  surfiice  of  the  abdomen  has 
been  painted  with  extract  of  belladonna  and 
glycerine.  The  diet  should  be  restricted  in  amount 
as  much  as  possible  :  there  is  usually  anorexia,  anil 
abstinence  from  food  is  beneficial  ;  occasional  tea- 
spoonfuls  of  hot  water  or  hot  weak  tea,  and  a  few 
ounces  of  peptonised  food  are  amply  sufficient  as  a 
rule,  and  stimulants  are  very  rarely  needed.  It 
cannot  be  too  strongly  insisted  upon  that  the 
patient  should  be  kept  in  bed,  even  for  some  days 
after  complete  cessation  of  all  symptoms,  as  a  very 
little  exertion  or  slight  excess  of  food  may  be 
sufficient  to  induce  a  relapse. 

If  the  symptoms  persist,  if  the  temperature  keep 
high  and  the  pulse  increase  in  frequency,  and  if 
the  local  phenomena  become  more  prominent,  then 
an  incision  over  the  swelling  will  be  called  for.  It 
is  seldom  until  after  the  fiftli  day  that  surgical 
interference  is  demanded.  In  the  cases  dealt  with 
Ijy  the  surgeon  the  dulness  will  have  increased,  the 
local  tenderness  will  be  more  marked,  and  possibly 
redness  of  the  skin  and  cedema  may  indicate  the 
importance  of  immediate  treatment. 

The  treatment  of  cases  of  the  first  group  is 
identical  with  that  followed  in  instances  of  acute 
perforative  peritonitis.  A  prompt  abdominal 
section  carried  out  without  a  moment's  delay  offers 
practically  the  only  prospect  of  saving  life. 


In  dealing  with  cases  of  the  second  group,  the 
general  measures  already  described  are  emphiyeil. 
If  the  local  and  general  symptoms  persist,  an 
incision  will  be  called  for.  This,  as  already  stated, 
is  seldom  indicated  before  the  fifth  day. 

In  cases  of  relapsing  appendicitis  the  operation 
for  the  removal  of  the  appendix  is  called  for  when 
the  attacks  are  severe  or  are  increasing  in  severity, 
when  the  attacks  are  becoming  numerous,  when 
the  last  attack  has  been  of  an  alarming  character, 
or  when  the  repeated  illnesses  to  w  hich  the  patient 
is  rendered  liable  are  undermining  his  health,  fir 
interfering  with  the  pursuit  of  his  calling  or  his 
enjoyment  of  life. 

In  any  case  in  which  this  operation  is  undertaken 
it  may  be  assumed  that  the  enlarged  appendix  can 
be  made  out  after  the  acute  symptoms  have 
subsided.  The  removal  of  the  offending  appendix 
should  be  carried  out  during  the  period  of  quiescence, 
and  after  all  the  usual  symptoms  of  appendicitis 
have  disappeared. 

It  has  been  shown  that  the  danger  of  the  c.ipera- 
tion  is  less  than  that  attending  another  attack. 

W.  H.  Ai.i.ciiiN.         Freukrick  Treves. 

APPETITE,  Disorders  of. — In  disease  the  de- 
sire for  food  may  be  either  L'ssvih'd  or  increased ;  or 
the  appetite  may  lie  pen>er/ed,  and  a  longing  for 
various  substances  unfitted  for  or  incapable  of  diges- 
tion may  be  displayed. 

Loss  of  appetite — Anorexia  accompanies  fevers, 
almost  all  forms  of  congestion  of  the  mucous  mem- 
brane, and  acute  or  chronic  gastritis  ;  and  as  these 
affections  constantly  co-exist  with  other  diseases, 
great  variety  as  regards  the  desire  for  food  is  mani- 
fested in  various  complaints.  In  acute  gastritis 
there  is  often  not  merely  a  loss  of  desire  for,  but  a 
positive  aversion  to  food,  and  the  patient  resoluteK' 
resists  any  attempt  at  obliging  him  to  take  either 
solid  or  liquid  nourishment.  In  the  more  chroni'- 
forms  of  gastritis  the  distaste  for  food  may  be  only 
slight  ;  in  some  cases  the  appetite  is  increased,  but 
is  quickly  satisfied  as  soon  as  a  small  quantity  of 
food  is  taken.  In  chronic  ulcer  of  the  stomach  the 
appetite,  as  a  rule,  remains  good,  and  the  patient 
is  only  prevented  from  indulging  it  by  the  fear  of 
the  pain  that  will  result  from  so  doing.  Whenever 
the  secreting  structure  of  the  organ  is  extensivelv 
diseased  the  appetite  fails.  Thus,  in  atrophy  of 
the  stomach  the  desire  for  food  generally  lessens 
along  with  the  diminishing  strength  of  the  invalid. 
In  cancer  of  the  stomach  there  is  always  an  exten- 
sive destruction  of  the  glandular  structure,  and  loss 
of  appetite  is  a  constant  and  prominent  symptom. 
It  must  be  remembered  that  a  loss  of  appetite  may 
be  more  apparent  than  real.  The  physician  is 
constantly  consulted  on  account  of  this  symptom, 
when  a  little  incjuiry  w  ill  show  that  the  patient  is 
really  digesting  as  much  as  his  system  requires,  but 
that  by  a  habit  of  eating  without  allowing  a  proper 
interval  between  his  meals,  or  by  indulging  in  food 
of  too  nutritious  a  nature,  or  in  an  undue  amount  of 
alcoholic  stimulants,  hunger  is  prevented.  For 
Anorexia  nen'osa  see  Neuk asthenia. 

Increase  of  appetite — Bulimia  usually  occurs 
where  there  is  a  necessity  for  an  increased  supph- 
of  food.  Thus  it  is  common  after  all  febrile  dis- 
eases, where  the  stomach  has  been  long  inactive. 
Again,  in  diabetes,  where  a  large  portion  of  the 
food  is  passed  oft'  in  the  form  of  sugar  instead  of 
being  converted  into  the  material  required  to  keep 
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up  ihe  nutrition  of  the  body,  there  is  an  unusually 
large  appetite.  A  craving  sensation  is  a  common 
symptom  in  chronic  catarrhal  gastritis.  It  probably 
arises  from  the  irritation  set  up  by  the  mucus  and 
fermenting  substances  long  retained  in  the  stomach, 
and  is  temporarily  relieved  by  eating.  The  best 
treatment  for  such  cases  is  to  give  alkalis  about 
half  an  hour  before  the  craving  usually  occurs,  at 
the  sime  time  that  the  afifection  of  the  mucous 
membrane  is  combated  by  appropriate  diet  and 
remedies.  In  some  persons  the  sensation  of  ex- 
treme hunger  appears  to  arise  from  an  irritable 
condition  of  the  stomach,  by  which  the  food  is 
passed  into  the  duodenum  before  digestion  is  com- 
pleted. The  sensation  is  mostly  complained  of  at 
night,  and  the  writer  has  found  it  a  good  plan  to 
let  the  patient  have  some  beef-tea  or  meat-lozenges, 
for  example,  either  just  before  retiring  to  rest  or 
during  the  night.  In  children  a  craving  for  food  is 
a  frequent  svmptom,  and  arises  either  from  the 
irritation  of  worms,  or  from  chronic  catarrh  of  the 
mucous  membrane  of  the  small  intestines. 

Perversion  of  appetite  {Pica) — Is  most  common  in 
pregnant  or  hysterical  females.  Articles,  such  as 
chalk,  cinders,  and  slate-pencil,  are  sometimes 
swallowed.  In  the  insane  and  in  idiots  articles  of 
an  indigestible  nature,  such  as  string,  paper,  cocoa- 
nut  fibre,  are  not  infrequently  introduced  into  the 
stomach. 

It  is  a  matter  of  great  importance  that  all 
persons,  but  especially  dyspeptics,  should  accustom 
theinselves  to  control  their  appetites.  Whenever  a 
larger  amount  of  food  is  taken  than  the  stomach  is 
capable  of  digesting,  the  residue  is  apt  to  ferment 
and  thereby  to  produce  gastric  catarrh.  This  is 
more  especially  the  case  where  the  digestive  powers 
have  been  enfeebled  by  previous  attacks  of  gastric 
inflammation.  •  S.  Fenwick. 

APYREXIA  (a,  priv.  ;  and  irvpiaain,  I  am  fever- 
ish).— Absence  of  fever.  It  is  often  used  to  denote 
the  interval  between  two  paroxysms  of  intermittent 
fever.    See  Fever. 

ARACHNITIS. — Inflammation  of  the  arachnoid 
membrane.    Sec  Meninges. 

ARCACHON,    West    Coast    of  France. 

Summer  and  winter  resort.  Part  near  sea  fre- 
quented in  summer.  Winter  resort  on  higher 
ground  among  pine-woods.  Equable  temperature. 
Sec  Clima'i  ic,  Treatment  of  Disease  by. 

ARCUS  SENILIS.— Synon.  :  Gerontoxon. 

Description. — Arcus  senilis  is  a  crescentic  or 
annular  opacity  just  within  the  margin  of  the 
cornea,  often  seen  in  old  persons.  It  usually 
begins  as  a  greyish  or  whitish  crescent  at  the  upper 
part  of  the  cornea,  and  subsequently  a  similar 
crescent  makes  its  appearance  in  the  lower  part. 
These  crescents  gradually  increase  in  opacity,  in 
width,  and  in  length,  until  their  horns  coalesce  and 
form  an  aiuiulus  or  ring.  A  true  arcus  is  not 
quite  cont'.nuous  with  the  sclerotic,  but  is  separated 
from  it  by  a  narrow  rim  of  transparent  cornea. 
The  breadth  of  the  crescent  or  ring  generally  ranges 
from  one-twentieth  to  one-tenth  of  an  inch.  The 
opacity  is  more  pronounced  at  its  outer  border,  but 
fades  insensibly  towards  the  central  portion  of  the 
cornea,  which  is  of  normal  transparency. 

.'Etiology  and  Pathology. — The  proximate 
causes  of  arcus  are  not  known.    Some  families  are 


especially  prone  to  it,  and  it  most  frequently 
occurs  in  persons  of  fifty  years  of  age  and  upwards. 
The  opacity  is  commonly  believed  to  be  due  to 
fatty  degeneration  of  the  corpuscles  and  fibrillx  of 
the  cornea,  and  to  be  indicative  of  degenerative 
changes  within  the  heart  and  blood-vessels  and 
other  textures.  There  is,  however,  a  growing  con- 
sensus of  opinion  that  its  pathological  as  well  as 
clinical  significance  has  been  overrated.  Cer- 
tainly it  is,  in  itself,  no  criterion  of  age,  either  as 
regards  j'ears  or  constitution.  On  the  one  hand  it 
may  occur  in  young  persons,  and  on  the  other  hand 
it  may  be  absent  in  extreme  old  age.  Again,  it 
may  exist  in  persons  free  from  any  appreciable 
signs  of  arterial  or  cardiac  disease,  and  it  may  be 
absent  from  those  who  have  pronounced  degenera- 
tion of  the  heart  and  blood-vessels.  It  is,  neverthe- 
less, true  that  arcus  senilis  is  due  to  degenerative 
changes  within  the  cornea,  and  that  it  does  some- 
times co-exist  with  atheroma  or  with  fatty  heart. 
.According  to  some  investigations  made  by  the 
writer,  in  conjunction  with  Mr.  E.  T.  Collins,  in 
the  laboratory  of  Moorfields  Eye  Hospital,  the 
change  in  the  cornea  consists  of  the  presence  of 
fine  highly  refractive  molecules,  distributed  along 
the  course  of  the  lymphatic  spaces  and  channels  of 
the  superficial  layers  of  the  periphery  of  the  cornea 
near  the  loop-endings  of  the  capillaries  of  the  con- 
junctival and  episcleral  blood-vessels.  The  greater 
portion  of  these  molecules  are  not  fatty,  as  is 
generally  supposed ;  for,  unlike  fat,  they  are 
neither  blackened  by  osmic  acid  nor  dissolved  by 
ether.  They  probably  arise  from  mucoid  degenera- 
tion of  the  protoplasm  within  the  lymphatic 
channels  and  spaces  of  the  cornea,  and  to  some 
extent  of  the  fibrilla;  themselves.  A  few  doubtful, 
blackened,  fatty  molecules  may  be  seen  here  and 
there  in  sections  stained  by  osmic  acid.  The 
fibrillre  are  slightly  wrinkled,  and  are  more  loosely 
held  together  than  natural,  and  the  spaces  between 
the  laminae  are  wider.  In  support  of  the  non-fatty 
Jiature  of  arcus  senilis  it  may  be  stated  that 
wounds  of  the  cornea,  whether  through  the  opacity, 
or  to  its  inner  side,  or  to  its  outer,  and  whether 
.surgical  or  traumatic,  heal  in  a  natural  way. 

Treatment. — The  condition  is  incurable,  and  is 
unaftected  by  any  kind  of  treatment. 

JoH.x  Tweedy. 

ARDOR  (ardor,  heat). — .\  sensation  of  heat, 
burning,  or  scalding.  It  may  be  felt  either  along 
the  iirelhra  during  the  passage  of  urine  (ardor 
iiriiiic),  or  in  connection  with  the  stomach  (ardor 
veiilriculi). 

ARGYRIA  (ap7upos,  silver). — The  slate-coloured 
stain  of  the  skin  produced  by  the  interna)  use  of  the 
salts  of  silver.  Sec  PIGMENTARY  Diseases  of 
I  iiF,  .Skin. 

ARKANSAS  SPRINGS,  In  Arkansas,  United 
States. — Thermal  waters.  See  Mineral  Waters. 

ARSENIC  HABIT.— 5(V  Drug-Habits. 

ARSENIC,  Po  isoning  by. — .\rsenic  is  classed 
as  a  melallic  irritant  poison,  ihougli  its  action  is  by 
no  means  limited  to  that  of  an  irritant.  It  acts 
specilically  on  the  gastro-intestinal  mucous  mem- 
brane, whatever  be  the  channel  by  which  the  poison 
gains  access  to  the  system.  The  most  usual  source 
of  acute  ar.senical  poisoning  is  the  administration  of 
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white  arsenic  or  arsenious  acid  ;  bur  ihe  sulphides, 
various  arsenites,and  impure  commercial  articles, such 
as  dyes,  wall-papers,  articles  of  food,  beer,  and  pij;- 
ments,  may  be  fertile  sources  of  arsenical  poisoning. 
Poisoning  by  arsenic  may  be  either  acnlc  or  chronic. 

j^^NATOMlCAL  CllARAC'JERS. — These  are  the 
same  by  whatever  channel  the  poison  has  gained 
access  to  the  system.  There  is  marked  petechial 
inflammation  of  the  stomach  and  duodenum,  usually 
of  the  small  and  large  intestines  also  ;  but  not  un- 
commonly the  inflammation  is  limited  to  the  stomach, 
duodenum,  and  rectum,  the  intervening  alimentary 
tract  having  escaped.  If  the  poison  has  been  ad- 
ministered in  a  solid  form,  white  patches  of  the 
arsenical  compound  may  be  found  embedded  in 
yellow  or  bloody  mucus  and  inflammatory  exudation. 
Portions  of  the  white  arsenic  are  also  sometimes 
converted  by  the  sulphuretted  hydrogen  evolved 
during  decomposition  into  the  yellow  sulphide. 
Ulceration  of  the  stomach  is  rare.  Neuritis  may  be 
observed.  An  ecchymosed  condition  of  the  heart 
is  often  noticed  ;  and  fatty  degeneration  of  the 
liver,  as  in  poisoning  by  phosphorus,  has  been  de- 
scribed. 

A.  Acute  Arsenical  Poisoning. — This  is  the 
usual  form  of  poisoning  ensuing  on  the  nefarious 
administration  of  any  preparation  of  arsenic,  but 
usually  the  oxide  (aiscuious  acid)  is  employed. 

Symptoms. — The  symptoms  do  not,  as  in  the 
case  of  corrosive  poisoning,  come  on  immediately 
after  the  administration  of  the  poison.  There  is 
most  commonly  an  interval  of  half  an  hour  or  an 
hour  between  the  swallowing  of  the  agent  and  the 
onset  of  prominent  symptoms.  The  quantity  of  the 
noxious  agent,  and  its  state  as  regards  solubility, 
have  also  an  obvious  relation  to  the  commencement 
of  symptoms.  Most  commonly,  after  a  sense  of 
faintness  and  depression,  intense  burning  pain  is 
felt  in  the  epigastric  region,  accompanied  by  tender- 
ness on  pressure.  Nausea  and  vomiting  quickly 
supervene,  increased  by  every  act  of  swallowing. 
Unlike  what  occurs  in  an  ordinary  bilious  attack, 
with  which  arsenical  poisiming  may  be  at  first  con- 
founded, the  pain  and  sickness  are  not  relieved  by 
the  act  of  vomiting.  The  vomited  matters  are 
extremely  varied,  and  present  no  characteristic  ap- 
pearances. At  first  they  usually  consist  of  the 
ordinary  contents  of  the  stomach,  but  at  a  later 
stage  are  largely  charged  with  bile  which  has  re- 
gm'gitated  into  the  stomach  in  consequence  of  the 
violence  of  prolonged  emesis ;  and  they  may  be 
tinged  with  blood.  In  most  cases  vomiting  is  speedily 
followed  by  violent  purging,  and  great  straining  at 
stool,  the  motions  being  often  streaked  with  blood. 
Purging  may,  however,  Ije  entirely  absent.  Other 
prominent  symptoms  are  great  thirst,  a  feeble 
irregular  pulse,  and  cold  clammy  skin.  The  patient, 
as  a  rule,  dies  within  eigliteen  to  seventy-two  hours, 
in  a  state  of  collapse  ;  but  tetanic  convulsions  are 
not  uncommon,  and  even  coma  anil  paralysis  may 
close  the  scene. 

Diagnosis. — From  an  ordinaiy  bilious  attack, 
induced  by  improper  diet  or  by  decomposing  food, 
4usenical  poisoning  is  diagnosed  by  the  persistence 
of  the  symptoms  after  the  removal  of  the  apparent 
cause  ;  and  not  infrequently  by  the  symptoms  re- 
mitting and  again  supervening  on  the  administration 
of  food  or  drink  of  a  particular  kind,  or  given  by  a 
particular  person.  From  choleraic  diarrhcea  it  is 
distinguished  by  the  sudilcii  onset  of  symptoms, 
ihivty  to  sixty  minutes  after  food  or  drink  has  been 


taken  ;  by  the  absence  of  rice-water  stools,  or  of 
lividity  of  the  skin  ;  and  by  the  symptoms  not 
yielding  to  treatment.  Moreover,  in  poisoning  by 
arsenic,  there  is  usually  greater  tenderness  over  the 
epigastrium  ;  the  diarrhoea  is  less  passive,  and  ac- 
companied with  more  tenesmus  than  in  choleraic 
diarrhoea  ;  the  stools  are  more  often  bloody  ;  and 
nervous  symptoms  may  be  more  pronoimced.  The 
diagnosis  is,  however,  often  very  tlifificult,  except 
when  aided  by  a  chemical  analysis  of  the  matters 
ejected  from  the  stomach  or  of  the  excreta,  which 
should  always  be  made  in  doubtful  cases. 

Prognosis. — This  must  always  be  uncertain, 
since  it  is  rarely  possible  to  ascertain  the  quantity 
of  poison  taken,  or  to  ensure  Its  entire  evacuation 
from  the  stomach. 

Treatment.  —  Emetics,  diluents,  and  demul- 
cents are  the  appropriate  remedies.  The  stomach- 
pump  may  also  be  usefully  employed.  In  adminis- 
tering emetics,  tartar  emetic  should  be  avoided,  as 
it  increases  the  depression,  and  its  presence  com- 
plicates a  chemical  analysis.  Moreover,  tartar 
emetic  sometimes  contains  traces  of  arsenic,  and,  in 
the  event  of  an  analysis  being  made,  an  unfounded 
suspicion  may  be  raised.  No  confidence  can  be 
placed  in  the  so-called  antidote,  fe>-ric  liydrate,  but 
dialysed  iron  may  be  freely  given. 

B.  Crironic  Arsenical  Poisoning. —Thisfomi 
of  poisoning  is  nut  unccimmon,  and  is,  unlike  the 
acute  form,  generally  accidental.  The  inhalation  of 
arsenical  vapours  in  factories,  or  of  arsenical  dust, 
as  from  green  and  other  wall-papers,  and  in  the 
process  of  manufacturing  artificial  Howers,  is  a 
common  source  of  chronic  arsenical  poisoning. 

Those  who  are  chiefly  exposed  to  this  form  uf 
poisoning  are  persons  employed  in  the  manufocture 
of  pigments,  especially  green  pigments ;  paper- 
hangers  and  decorators  ;  manufacturers  of  artificial 
flowers  ;  milliners  ;  persons  exposed  to  the  fumes  of 
heated  metals,  particularly  zinc  and  brass  ;  manu- 
facturers of  dyes  ;  and  leather-dressers  {sec  Occu- 
PAlTON-DlSEASEs).  In  the  process  of  depilating 
sheep-skins,  previous  to  tlie  tanning  or  the  tawing 
process,  a  mixture  of  lime  and  orpimenl  {sulphide  of 
arsenic)  is  used  ;  and  serious  ulceration  of  the  hands, 
scrotum,  nose,  and  cheeks  not  infrequently  results. 
Persons  living  in  rooms  the  walls  of  which  are 
covered  with  arsenical  paper,  especially  bright  green 
papers  containing  arsenite  of  copper,  are  liaijle  to 
suffer  from  chronic  arsenical  poisoning.  It  is  tm- 
cerlain  whether  this  is  entirely  caused  by  the  me- 
chanical transfer  of  pigmentary  dust  to  the  air-pas- 
sages, or  is  partly  due  to  volatilisation  of  the  arsenic, 
proljably  in  the  form  of  arseniurelfed  hydrogen. 
Many  brown  wall-papers  also  contain  arsenic,  and 
arsenious  acid  is  sometimes  added  to  the  size  ;  such 
papers  have  been  known  to  produce  the  specific 
symptoms  of  arsenical  poisoning. 

Tliat  some  persons  can  take  arsenious  acid  in- 
ternally with  impunity  in  relatively  large  doses 
(arsenic-eating)  is  now  a  well-established  fact. 

SymI'TO.MS. — The  first  symptoms  of  chronic 
arsenical  poisoning  are  usuall)'  loss  of  appetite, 
precordial  pains,  irritability  of  the  bowels,  and  oc- 
casionally headache.  .Suffusion  of  the  eyes,  a  pecu- 
liar and  characteristic  appearance  of  the  conjunctiva, 
often  amounting  to  actual  conjunctivitis,  putfiness 
beneath  the  eyelids,  and  intolerance  of  light  are 
early  manifested.  The  muscular  power  of  the  limbs 
is  impaired  pretty  constantly,  and  actual  paralvsis. 
extending  upwards  fmm  the  lower  extremities,  is 
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occasionally  observed  (see  Paralysis,  Toxic).  A 
brownish  or  sepia  pigmentation  of  the  skin  of  the 
face,  neck,  axillae  and  abdomen,  and  thickening  of 
the  horny  layers  in  the  palmar  and  plantar  regions, 
may  be  noticed.  Males  who  handle  arsenical  pre- 
parations are  liable  to  ulceration  of  the  scrotum  and 
penis,  obviously  due  to  a  mechanical  transference 
of  the  poison  to  the  genitals  when  these  are  touched. 
Herpes  and  other  affections  of  the  skin  are  observed. 
Multiple  neuritis  is  common.  If  the  source  of  the 
disease  be  not  removed,  progressive  emaciation, 
exfoliation  of  the  cuticle,  and  nervous  prostration 
supervene  ;  and  convulsions  may  precede  the  fatal 
termination.  The  effects  of  green  arsenical  pigments 
are  sometimes  manifested  by  bleeding  from  the  nose. 

Diagnosis. — When  a  patient  suffers  more  or  less 
from  the  symptoms  above  described,  and  is  also 
known  to  be  exposed  to  any  of  the  sources  of  danger 
from  arsenical  poisoning  enumerated  above,  the 
diagnosis  is  not  difficult. 

Treatment. — The  source  of  poisoning  should 
invariably  be  removed.  It  is  found  that  those  who 
suffer  from  working  in  arsenic  make  no  progress 
towards  recovery  until  they  are  removed  from  con- 
tact with  the  poison.  Wall-papers  which  contain 
arsenic,  and  are  suspected  to  be  the  cause  of  symp- 
toms, should  be  taken  away.  Quinine,  or  other  tonics, 
iron,  and  attention  to  the  digestive  organs  will  be 
needed.  Removal  to  fresh  countr}'  air  is  often  pro- 
ductive of  marked  benefit.  Soothing  lotions  to  the 
skin,  and  careful  attention  to  eroding  ulcers,  espe- 
cially of  the  cheek,  may  be  necessary.  Shampooing 
and  warm  baths  form  the  best  treatment  for  para- 
lytic lesions.  T.  Stevenson. 

ARTERIES,  Diseases  of.— I.  Arterlo-Scler- 
osls. — This  disease  will  be  described  as  consisting  of 
two  varieties,  ( I )  General  o?-  diffuse  arlerio-scki'osis, 
and  (2)  Local  or  nodose  ai-terio-sclerosis. 

1.  General  or  Diftuse  Arterio-sclerosls. — 
In  this  condition  there  is  an  increased  rigidity  of  the 
arteries,  due  to  a  thickening  of  their  walls  involving 
mainly  the  inner  coat.  The  process  may  be  either 
generalised  or  limited  to  certain  arteries,  may  affect 
the  large  vessels  only,  or  leave  them  intact  and  select 
the  smaller  arteries.  In  its  more  advanced  stage 
it  is  often  termed  a/heivnia,  or  endarteritis 
deformans. 

Etiology. — Arterio-sclerosis  is  a  physiological 
process  in  old  age,  but  it  may  also  occur  in  young 
adults,  without  any  obvious  direct  cause,  when 
there  is  an  inherited  tendency  to  disease  of  the 
arteries.  Of  the  direct  causes  the  most  important  is 
probably  long-continued  muscular  strain,  especially 
when  associated  with  imfavourable  conditions,  such 
as  exposure  or  insufficient  food.  Gout  and  articular 
rheumatism  are  verj'  common  forerunners  of  the 
disease,  as  are  also  certain  infective  and  toxic 
processes,  especially  syphilis  (congenital  or  acquired), 
scarlet  fever,  influenza,  endocarditis,  typhoid  fever, 
and  malaria.  It  may  be  produced  by  the  action  of 
alcohol,  lead,  or  phosphorus,  and  in  many  cases  is 
the  result  of  auto-intoxication  from  habitual  over- 
eating. It  also  occurs  as  a  constant  feature  in 
chronic  interstitial  nephritis.  As  regards  sex,  men 
are  as  a  rule  more  affected  by  arterio-sclerosis  than 
women  owing  to  their  greater  exposuVe  to  its  causes  ; 
but  since  women  become  more  subject  to  the  disease 
after  the  climacteric,  the  liability  of  the  two  sexes 
tends  to  become  equalised  after  fifty. 

Pathology.  —Sclerosis  of  the  smaller  arteries  is 


most  generally  diffuse  in  its  distribution,  but  tends- 
to  involve  specially  the  arteries  of  the  brain,  kidney, 
and  heart,  and  of  the  distal  parts  of  the  upper  and 
lower  extremities.  The  distribution  of  the  lesion  is 
seldom  uniform,  but  affects  the  various  areas  in 
different  degree  according  to  peculiarities  of  in- 
dividual constitution  or  of  the  setiological  factors. 

The  sclerosis  of  the  artery  affects  mainly  the 
inner  coat,  which  becomes  thickened  by  the  forma- 
tion of  dense  layers  of  fibrous  tissue  owing  to  the 
proliferation  of  the  sub-endothelial  connective-tissue 
cells.  This  thickening  is  never  uniform,  and  is 
generally  greater  at  one  side  of  the  vessel — that 
which  is  exposed  to  the  greatest  strain.  The  elastic 
lamina  becomes  granular  and  its  continuity  may 
be  interrupted.  The  condition  of  the  media  varies 
considerably.  Where  there  has  been  high  arterial 
tension,  as  in  chronic  interstitial  nephritis,  the 
muscular  fibres  may  be  hypertrophied  ;  indeed, 
this  may  be  the  main  source  of  the  thickening  of  the 
artery.  In  other  cases  it  may  be  the  seat  of  hyaline, 
fatty,  or  even  calcareous  degeneration,  and  may 
show  patches  of  mtclear  proliferation,  especially 
around  capillaries  which  have  entered  the  coat. 
The  tunica  adventitia  may  be  normal  or  show  some 
thickening,  usually  slight  in  degree.  The  affected 
vessels  increase  in  length  as  well  as  in  thickness,  so- 
that  they  become  tortuous,  as  can  be  well  seen  in 
the  temporal  and  radial  arteries.  When  palpated 
the  artery  feels  resistent  and  cord-like,  rolling  under 
the  finger  in  a  characteristic  manner.  The  ampli- 
tude of  the  pulse-wave  is  diminished. 

The  mode  of  production  of  this  process  is  still 
sub  jiidice.  In  the  opinion  of  Thoma,  which  is 
entitled  to  great  weight,  the  first  step  in  the  process 
is  a  diminution  in  the  contractility  of  the  muscular 
wall  of  the  arteries,  as  a  result  of  long-continued 
overstrain  or  of  the  direct  action  on  it  of  some  of 
the  toxic  substances  already  mentioned.  The 
affected  arteries  become  dilated,  and  to  compensate 
for  this  the  inner  coat  becomes  thickened.  In  con- 
sequence of  the  new-formation  of  fibrous  tissue,  the 
artery  becomes  more  rigid  and  thus  offers  greater 
resistance  to  the  blood-stream.  Two  sets  of  effects 
arise  directly  from  this.  The  heart  hypertrophies 
to  overcome  the  increased  resistance,  and  this 
hypertrophy  causes  an  increased  strain  on  the 
arterial  walls  leading  to  their  further  sclerosis,  which 
in  its  turn  is  productive  of  further  hypertrophy  of 
the  heart.  So  long  as  the  strain  is  not  excessive 
and  nutrition  is  well  maintained,  the  hypertrophy 
and  sclerosis  may  balance  each  other,  but  a  time 
generally  arrives  when  degenerative  changes  appear 
in  the  arteries,  in  the  heart,  or  in  both  together.  In 
the  arteries,  the  changes  appear  as  a  partial  hyaline 
degeneration,  with  the  subsequent  formation  of 
fatty  and  calcareous  deposits  (atheroma),  so  that 
eventually  yellowish  patches  are  visible  on  the  vessel 
walls.  The  calibre  of  the  artery  loses  its  uniformity, 
and  may  vary  \  txy  greatly,  while  the  rigidity  of  the 
artery  causes  it  to  gape  when  transversely  divided. 
Subsequently  the  endothelium  may  become  eroded, 
and  the  contents  of  the  atheromatous  patch  may  be 
discharged  into  the  circulation,  leaving  a  rough 
surface  on  which  thrombi  may  be  deposited,  thus 
leading  possibly  to  the  occlusion  of  the  vessel  (for 
other  changes  which  may  occur  see  Aneurys.m, 
and  Brain,  H.^iMORrhage  into).  The  degenera- 
tive changes  which  appear  in  the  heart  may  be  due 
to  exhaustion  from  tlie  continued  over-strain  pro- 
duced by  the  increased  peripheral  resistance,  from 
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participation  in  the  general  toxic  process,  or  from 
sclerosis  of  the  coronary  arteries.  The  compensatory 
hypertrophy  fails,  dilatation  increases,  and  mitral 
incompetence  ensues,  with  the  usual  signs  of  failure 
of  compensation.  Anginous  and  syncopal  attacks 
may  occur,  especially  when  the  coronary  arteries 
are  affected,  and  there  is  increasing  breathlessness 
on  exertion.  Pathologically  the  muscle  of  the 
heart  may  show  brown  atrophy  or  fibroid  or  fatly 
changes,  and  when  the  branches  of  the  coronary 
arteries  become  narrowed  or  impervious,  localised 
areas  of  softening  appear.  Rupture  of  the  heart 
may  occur  spontaneously  or  after  sudden  strain. 
These  morbid  conditions  of  the  heart  and  vessels 
lead  to  evident  general  changes.  There  is  ansmia 
and  lowering  of  the  nutrition  generally,  shown  either 
by  emaciation  and  atrophy  {as  in  the  senile  form), 
•or  by  flabbiness  in  more  obese  patients.  Digestion 
is  impaired,  and  the  appetite  becomes  capricious. 
The  loss  of  vaso-motor  control  is  the  cause  ol 
attacks  of  vertigo,  or  even  syncope,  especially  on 
•changing  position  suddenly,  and  epileptiffirm 
seizures  may  occur. 

As  the  disease  progresses  mental  phenomena  may 
appear,  such  as  irritability,  a  feeling  of  torpor,  and 
incapacity  for  clear,  coiniected  thought  ;  and  at 
intervals  there  may  l)e  temporary  attacks  of  absence 
of  mind  without  loss  of  consciousness,  in  which 
■external  circumstances  pass  unnoticed.  This  has 
been  named  lately  the  '  temporary  aberration  '  of 
elderly  people.  Its  practical  significance  as  regards 
certain  occupations  demanding  continuous  attention 
is  very  obvious.  As  a  rule  there  is  marked  in- 
somnia. Headache,  migrainous  in  some  cases,  is 
common,  and  tingling  or  numbness  may  be  felt  in 
the  extremities.  Cramp  is  often  troublesome, 
especially  at  night,  occurring  either  spontaneously, 
or  after  some  unusual  muscular  fatigue.  When  the 
arteries  are  gravely  affected  and  the  heart  weak, 
these  sensory  symptoms  may  be  the  precursors  of 
gangrene,  due  to  the  occlusion  of  the  vessels  by 
thrombi  and  the  failure  of  the  collateral  circulation. 
This  occurs  must  readily  in  the  senile  form  of 
arterio-sclerosis.  Hiumorrhages  may  also  occur 
readily  from  rupture  of  the  arterial  walls,  more 
especially  of  the  cerebral  vessels.  Pain,  most 
marked  in  the  extremities,  is  often  present,  and  is 
generally  regarded  as  rheumatic  in  origin.  Thoma 
terms  it  '  angio-neurotic '  pain  and  points  out  that  it 
is  probalil)-  due  lo  afl'ection  of  the  nerve-endings  in 
the  arterial  w  alls. 

The  pathological  permeability  of  the  capillaries 
leads  to  localised  serous  accumulations  from  hypo- 
stasis. The  I  edema  varies  according  to  position, 
being  present  in  the  feet  at  night  and  in  the  eyelids 
in  the  morning.  Serous  eftusions  into  the  closed 
cavities  also  occur  readily,  more  especially  in  the 
pleural  sac,  and  there  is  also  a  marked  tendency  to 
cerebral  (edema.  Polyuria  is  usually  present,  similar 
to  that  which  occurs  in  chronic  interstitial  nephriti-.. 
and  sometimes  due  to  pathological  changes  in  the 
Iddney,  in  addition  to  the  general  vascular  changes. 
Frequency  of  micturition  at  night  is  one  of  the 
characteristic  features  of  sclerosis  of  the  renal 
arteries.  The  urine  has  a  low  specific  gravity  and 
there  may  be  albuminuria,  often  transient.  Pul- 
monary changes  are  show  n  by  the  ready  occurrence 
of  bronchitis  and  asthma. 

The  general  impairment  uf  nutrition  and  the 
changes  in  the  vessels  lessen  the  normal  reaction  to 
inllannnatory  lesions,  and  for  this  reason  in  cases  of 


arterio-sclerosis  the  danger  of  acute  inflammations, 
such  as  pneumonia,  and  of  surgical  operations  is 
greatly  increased. 

The  physical  signs  in  the  circulatory  system  are 
characteristic.  The  left  heart  may  be  hypertrophied 
or  dilated,  its  apex  being  displaced  downwards  and 
outwards.  The  sounds  over  the  mitral  area  are 
normal:  or.  in  later  stages,  there  may  be  a  systolic 
murmur.  In  the  aortic  area  the  second  sound  is 
accentuated.  The  radial  artery  is  thickened  and 
may  be  incompressible.  The  pulse-wave  is  smaller 
than  in  health.  The  sphygmographic  tracing  shows 
a  slow  rise,  a  rounded  top,  and  a  delayed  and  small 
dicrotic  wave. 

Treatment, — When  fully  established  the  disease 
is  incurable  and  tends  to  be  progressive,  but  much 
may  he  done  to  arrest  or  delay  its  C(5ursc  and  to 
ameliorate  the  symptoms,  especially  if  treatment  is 
begun  early,  and  if  the  cause  is  removable,  as  is  the 
case  with  alcoholism  and  plumbism.  Preventive 
treatment  should  be  adopted  in  members  of  families 
in  which  there  is  a  tendency  to  arterial  disease,  or 
to  gout  or  rheumatism.  Such  individuals  should  be 
warned  as  to  their  special  liability  to  vascular  weak- 
ness, and  their  lives  should  lie  regulated  as  far  as 
possible  in  accordance  with  the  principles  of  the 
general  treatment  advised  below. 

The  general  treatment  is  of  the  first  importance 
in  dealing  with  arterio-sclerosis,  and  consists  chiefly 
in  a  very  careful  regulation  of  the  daily  life  in 
relation  to  exercise,  occupation,  and  diet.  The 
exercise  should  be  moderate  in  amount,  in  due  pro- 
portion to  the  powers  of  the  individual,  always  stop- 
ping short  of  fatigue,  and  should  be  taken  regularly, 
•since  moderate  exercise  tends  to  lower  the  vascular 
tension.  Emphasis  should  be  laid  on  the  necessity 
for  avoiding  any  sudden  violent  muscular  exertion, 
(ir  any  prolonged  strain  even  when  moderate. 
Especially  must  the  subjects  of  arlerial  disease  be 
warned  not  to  run  to  catch  a  train  or  omnibus,  or 
to  make  any  rapid  ascent.  .Sudden  mental  or 
emotional  shock,  or  long-continued  worry  should  be 
also  guarded  against.  When  feasible  a  quiet  exist- 
ence involving  a  fair  amount  of  light  outdoor  em- 
ployment should  be  advised.  The  dietary  should 
be  simple  and  should  consist  of  three  light  meals  a 
da)'  with  an  interval  of  four  or  five  hours  between 
them.  Sweet  wines  and  malt-liquors  must  lie  for- 
bidden, but  where  some  stimulant  is  necessary,  well- 
diliUed  whisky  may  be  taken  with  the  solid  food. 
As  a  general  rule  it  is  advisable  to  take  the  requisite 
amijunt  of  fluid  between  rather  than  during  meals. 
The  skin  should  be  kept  acting  freely  by  the  use  of 
warm  clothing  and  of  frequent  baths.  A  daily 
evacuation  of  the  bowels  is  necessar}'.  The  place  of 
residence  should  be  in  an  equable  and  moderately 
warm  climate  and  at  a  low  altitude.  I'he  subjects 
of  arterial  disease  should  never  ascend  lo  any  great 
height. 

When  the  vascular  changes  are  full)-  established 
two  main  indications  as  regards  treatment  arise  : — 
\  iz.  the  moderation  of  the  peripheral  tension  and 
the  nutrition  of  the  h3'pertrophied  heart.  To  obtain 
the  first  the  iodides  and  the  nitrites  may  be  used, 
and  such  cardiac  tonics  as  arsenic  and  strychnine  in 
small  doses  may  be  employed  to  act  directly  on  the 
cardiac  muscle,  and  also  on  the  general  nutrition. 
.\ny  tendency  to  dyspepsia  must  be  controlled  by 
the  usual  means,  and  occasional  free  purgation 
obtained  by  the  use  of  a  mercurial  followed  by  a 
saline  draught.     In  late  stages  of  ilx-  disease,  when 
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ihe  heart-muscle  weakens  and  compensation  fails, 
cardiac  tonics  such  as  digitalis  and  strophanthus  must 
be  resorted  to,  but  these  should  always  be  used  in 
combination  with  the  iodides  or  the  nitrites  in  order 
that  the  peripheral  tension  may  be  lessened  at  the 
same  time. 

These  different  details  of  treatment  are  often 
carried  out  most  easily  during  residence  at  a  watering 
place,  the  choice  of  which  must  depend  upon  the 
special  features  of  each  case. 

The  various  complications,  such  as  angina 
pectoris,  asthma,  gangrene,  insomnia,  must  be 
treated  as  they  occur. 

2.  Localised  or  Nodose  Arterio-sclerosis 
may  be  found  in  the  larger  or  the  smaller  arteries.  It 
may  exist  alone  or  may  be  combined  with  the 
diffuse  form.  It  is  specially  met  with  in  the  arteries 
which  are  subjected  to  the  highest  blood-pressure, 
such  as  the  aorta,  the  arteries  of  the  lower  extremities, 
of  the  brain  and,  in  obstructive  mitral  disease,  of  the 
lung.  In  the  aorta,  in  the  early  stages  of  the  disease, 
the  patches  appear  as  irregular,  slightly  raised  areas, 
of  the  consistence  and  colour  of  hyaline  cartilage. 
Later,  when  degeneration  takes  place  within  them, 
the  patches  become  yellow  and  opaque  in  the 
centre.  In  what  may  be  termed  their  final  stages, 
they  show  calcareous  plates  of  various  sizes.  There 
is  always  a  certain  amount  of  irregular  dilatation  of 
the  affected  vessel,  especially  in  the  case  of  the 
aorta,  hence  the  name  often  given  to  it  of  arteritis 
deformans.  The  process  seems,  according  to 
the  researches  of  Thoma  and  his  pupils,  to  be 
secondary  to  localised  weakening  of  the  middle  coat 
of  the  artery.  This  weakening  leads  to  a  local 
yielding  of  the  coat,  which  bulges  outwards.  The 
proliferation  of  the  intima  and  of  cells  which  pene- 
trate into  it  along  with  the  vasa  vasorum  which 
grow  in  the  adventitia,  produces  the  dense  laminated 
fibrous  tissue  found  in  the  first  stage.  This  must  be 
looked  upon  as  a  process  compensating  for  the 
weakening  of  the  media.  In  course  of  time  the 
continued  stretching  of  this  new  tissue  affects  its 
nutrition,  so  that  there  follows  hyaline,  then  fatty, 
and  finally  calcareous  degeneration,  especially  in 
the  deeper  parts  of  the  thickened  intima.  The 
change,  however  rare,  remains  limited  to  the  in- 
tima. The  weakened  media  .may  also  show  a  pro- 
liferation round  the  vessels  which  penetrate  into  it 
from  the  outer  coat,  and  it  may  in  its  turn  become 
the  seat  of  fatty  and  calcareous  degeneration. 

The  consequence  of  sclerosis  of  the  larger  vessels, 
such  as  the  aorta,  will  be  referred  to  under  the  sec- 
tions on  AoR  TA,  Dilatation  of  the,  and  Aneurysm. 

II.  Syphilitic  Arteritis,  i. — Syphilitic 
Endarteri'I  IS. — This  is  in  most  cases  a  chronic 
affection  of  the  intima,  differing  from  arterio- 
sclerosis in  two  important  respects.  It  does  not 
undergo  fatty  or  calcareous  degeneration,  although 
it  may  occasionally  show  a  tendency  to  caseation  ; 
and  it  tends  to  narrow  or  to  obliterate  the  lumen — 
hence  the  name  obliteralive  endarteritis  often  given 
to  it.  Such  obliteration  does  not  occur  in  ordinary 
sclerosis  unless  a  thrombus  forms  within  the  vessel 
and  undergoes  organisation.  Syphilitic  endarteritis 
affects  mainly  the  arteries  of  the  brain,  the  spinal 
cord,  and  the  heart,  but  it  does  not  altogether 
spare  the  arteries  of  the  extremities.  It  is  as  yet 
undetermined  whether  it  m.ay  occur  in  the  aorta, 
although  the  relation  of  aneur\-sm  to  sclerosis  of  the 
aorta  and  to  syphilis  suggests  this  possibility  very 
strongly. 


In  the  brain  the  anterior  and  middle  cerebral 
arteries  in  their  cortical  and  internal  branches 
appear  to  be  most  frequently  affected  ;  but  no  artery 
within  the  cranium  is  altogether  immune.  The 
affected  portions  of  the  arteries  appear  greyish - 
white,  and  finallj'  resemble  firm  greyish  threads  or 
solid  cords  {see  Brain,  Syphilis  of;  Tumours  of). 
Microscopicalh',  there  is  an  irregular,  often  nodular 
thickening  of  the  intima,  which  at  first  is  loose  in 
texture  and  composed  of  spindle  or  stellate  cells,  and 
later  becomes  more  condensed  and  fibrous.  The 
elastic  lamina  is  often  granular  and  may  appear 
double.  The  middle  coat  may  appear  normal  or  may 
be  more  or  less  infiltrated  with  round  cells.  The 
outer  coat  also  may  show  similar  infiltration.  The 
vasa  vasorum  may  penetrate  through  the  media  into 
the  thickened  inner  coat  and  even  into  any  thrombi 
forming  in  the  lumen.  The  symptoms  of  syphilitic 
endarteritis  are  mostly  those  of  ischiemia  of  the 
organ  affected.  If  the  coronary  arteries  are  involved 
there  may  be  the  sign  of  heart-weakness  and  even 
rupture.  Endarteritis  of  the  cerebral  arteries  may 
cause  transient  or  permanent  disorders  of  speech, 
paresis  or  paralysis,  confusion  of  thought,  impair- 
ment of  memory,  and  insomnia.  If  the  spinal 
arteries  are  attacked  the  symptoms  of  myelitis  will 
be  produced.  If  the  arteries  of  the  extremities  are 
involved  they  may  be  felt  as  solid  cords  ;  the  distal 
parts  may  be  cold  and  livid  ;  and  there  may  be 
even  limited  gangrene  of  parts  of  the  fingers  or  toes. 
In  estimating  the  possibility  of  recover)-  of  function 
when  the  brain  or  spinal  cord  is  involved,  one  must 
remember  that  a  portion  of  the  nerve-tissue  may 
have  undergone  permanent  softening  before  treat- 
ment is  begun,  but  that,  on  the  other  hand,  the 
symptoms  may  be  due  merely  to  a  temporary  dis- 
turbance of  the  circulation.  The  tendency  to 
relapse  in  all  cases  must  also  be  borne  in  mind. 
Antisyphilitic  treatment  must  be  vigorously  pushed 
and  continued  till  long  after  the  symptoms  have 
disappeared  or  become  stationaiy. 

2.  Syphilitic  Periarteritis  may  occur  inde- 
pendently of  any  endarteritis  or  may  be  associated 
with  it.  The  process  affects  mainly  the  arteries  of 
the  brain,  viz.  those  in  the  cerebellar  cortex,  those 
of  the  medulla  and  pons,  as  well  as  the  arteries  of 
the  interior  of  the  cerebral  hemispheres  and  of  the 
nuclei  of  the  cranial  nerves.  It  occurs  in  three 
forms,  a  diffuse,  a  nodular,  and  a  gummatous 
caseating  form.  Of  these  the  first-named  tends  to 
appear  the  soonest  after  the  original  infection,  some- 
times as  early  as  six  or  nine  months.  It  leads  to 
a  diffuse  infiltration  of  the  adventitia  and  of  the 
perivascular  lymph-space  with  round  cells,  a  similar 
but  slighter  infiltration  of  the  middle  and  inner 
coats,  and  a  tendency  to  early  thrombosis  with  conse- 
quent softening  of  the  part  supplied.  The  nodular 
form  produces  minute  excrescences  on  the  wall  of 
the  artery,  about  the  size  of  a  pin's  head  and  resem- 
bling in  miniature  the  gnarling  seen  on  old  oak  trees. 
These  are  also  composed  of  round  and  plasma-cells, 
with  a  slight  tendency  to  caseation.  This  form 
may  be  combined  with  the  diffuse  \^ariety.  In  the 
caseating  form,  which  represents  the  most  chronic 
variety,  the  nodules  are  larger,  reaching  the  size  of 
split  peas  and  showing  distinct  caseation.  They 
appear  later  in  the  history  of  the  disease  than  either 
of  the  previous  varieties.  Periarteritis  may  be 
suspected  if  cerebral  symptoms  appear  within  a 
short  period  of  syphilitic  infection,  and  calls  for  very 
vigorous  and  persistent  anti-syphilitic  treatment. 
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III.  Nodose  Periarteritis. — There  is  a  fnrm  of 
nddose  periarteritis,  due  to  some  as  yet  undiscovered 
probably  inl'ective  cause,  which  runs  a  rapid  course 
and  is  accompanied  by  wasting  and  enlargement  of 
the  spleen.  This  form  presents  both  macroscopic 
and  microscopic  appearances  very  similar  to  those 
found  in  syphilitic  periarteritis.  It  tends  to  pro- 
duce thrombosis,  but  it  differs  from  the  syphilitic 
form  in  the  frequent  occurrence  of  aneurysmal 
dilatations  of  the  weakened  vessel-walls.  The 
affection  seems  to  spare  the  cerebral  arteries  and  to 
involve  those  of  the  muscles  and  of  the  various 
thoracic  and  abdominal  viscera,  which  are  studded 
with  small  whitish  nodules. 

IV.  Acute  Arteritis.— This  may  arise  from 
infection  of  an  artery  by  pyogenic  organisms  which 
gain  access  to  its  walls  either  from  the  blood-stream 
or  from  the  surrounding  ti.ssues.  The  aorta  im- 
mediately above  the  semilunar  valves  is  not  infre- 
quently, during  the  course  of  an  ulcerative  endo- 
carditis, injured  by  the  impact  of  a  portion  of 
vegetation  on  one  of  its  cusps,  which  may  be  (Ui\  en 
against  the  intima  by  the  force  of  the  blood-current. 
Micro-organisms  derived  from  the  vegetation  attack 
the  intima  and  give  rise  to  a  \'errucose  endarteritis 
similar  to  that  already  present  on  the  valves.  Then 
may  follow  necrosis  and  softening  of  the  wall  with 
the  formation  of  an  acute  aneurysm  which  may 
rupture  into  the  pericardial  sac  or  between  the  coats 
of  the  artery.  Again,  if  a  portion  of  vegetation  con- 
taining septic  organisms  be  transported  to  and 
impacted  in  a  distant  artery,  it  will  cause  suppurati\  e 
necrosis  of  the  wall  of  the  artery  with  the  formation 
either  of  an  abscess  or  of  an  embolic  aneurysm  which 
readily  ruptures.  The  arterial  coats  may  also  be 
attacked  from  without  by  an  inflammatory  process 
in  the  tissues.  In  such  cases  a  thromlnis  is  always 
formed  ;  this  will  lie  simple  or  puriform  according 
to  the  nature  of  the  causal  condition.  It  is  well  to 
note  that  a  bright  or  brownish-red  staining  of  the 
intima  so  frequently  seen  post  mortem  is  not  an 
indication  of  arteritis,  but  is  due  to  staining  by 
hsmatin  liberated  from  the  blood-corpuscles  after 
death.  The  symptoms  of  an  arteritis  are  always 
obscured  by  those  of  the  general  condition  which 
produce  it.  It  is  doubtful  if  the  symptoms  assigned 
to  acute  aortitis,  viz.  acute  dilatation  of  the  aorta, 
a  systolic  aortic  murmur,  dyspnoea,  and  cough,  are 
really  due  to  the  process  in  que.stion. 

V.  Fatty  degeneration  of  the  arteries  may  be 
present  apart  trom  atheroma,  and  may  occur  as  a 
senile  process,  in  an;emia  or  in  marasmus,  or  may 
be  found  in  certain  individuals  without  any  olivious 
cause.  The  process  appears  in  the  intima,  forming 
opaque,  velvety,  yellowish  areas,  which  tend  to 
become  eroded,  so  that  a  portion  of  the  intima  is 
destroyed.  The  muscular  coat,  which  is  usually  fatty 
also,  may  yield  to  the  localised  strain  and  rupture, 
the  result  being  either  the  formation  of  a  dissect- 
ing aneurysm,  or,  if  the  outer  coat  yields,  rupture  of 
the  artery.  These  grave  conditions  are,  however, 
seldom  met  with  as  a  result  of  uncomplicated 
fatty  degeneration. 

\T.  Calcareous  degeneration  of  thearteries, 
uiiassociated  with  atheroma,  is  rare.  It  is  almost 
exclusively  a  senile  change,  but  has  been  known 
to  occur  in  young  subjects.  It  usually  attacks  the 
middle  coat  of  the  arteries,  and  affects  mainly  those 
of  medium  size,  especially  in  the  brain  and  the 
e.xtremities.  The  arteries  may  become  converted 
into  rigid  tubes  from  the  deposit  of  calcareous  salts 


between  the  muscular  fibres.  The  effect  of  the 
rigidity  of  the  vessels  on  the  nutrition  of  the  heart 
and  of  the  tissues  is  practically  identical  with  that 
produced  by  advanced  arterio-sclerosis. 

VII.  Amyloid  degeneration  of  arteries. —i"*?/- 
Am  Y  r,o  1 1 )  I )  E( ;  n N  k  r  at i  o n  . 

VIII.  Hyaline  degeneration  of  arteries. — Scc 
Degeneration. 

Ai,E\.\NDER  Bruce. 
ARTERIES,  Examination  of.— i"t<- Thysicm 

EXA.MINATION  ;  and  Pui.SE. 

ARTH  RALG  lA  (apdpov,  a  joint  ;  and  aXyos,  pain). 
Pain  in  a  joint.  The  term  is  more  particularly 
applied  to  articular  pain  in  the  absence  of  objective 
disease,    ^tr  Joints,  Diseases  of. 

ARTHRITIS  (apOpof,  a  joint). — A  term  gene- 
rally used  to  signify  any  disease  whatever  involving 
a  joint,  but  more  correctly  confined  to  articular 
inflammation.  It  is  also  employed  to  designate 
inflammation  of  a//  the  structures  forming  a  joint, 
as  distinguished  from  mere  synovitis.  Sec  Joints, 
Diseases  of. 

ARTHRODYNIA  (ipepou,  a  joint;  and  ohvvn, 
pain). — I'ain  in  a  joint.     Scr  Ari  1IRAI.(;I,\. 

ARTICULAR  RHEUMATISM.—  Rheumatism 
affecting  joints.    See  Rhkuma  i  ism,  Acute. 

ARTIFICIAL  RESPIRATION.  -The  method  of 
exciting  and  keeping  up  the  movements  of  the  chest, 
so  as  to  supply  air  to  the  lungs,  is  a  suljject  of  the 
highest  importance,  since  the  hopes  of  recovery 
depend  on  its  due  performance  in  many  cases  of 
narcotic  poisoning,  in  the  apparently  drowned  or 
asphyxiated,  and  in  the  collapse  of  the  advanced 
stage  of  the  condition  induced  by  anaesthetics. 

Precautions.  — For  its  effective  employment  it 
is  essential  to  see  that  no  foreign  body  obstructs  the 
air-passages.  Children  and  old  people  are  liable  to 
swallow  large  pieces  of  meat  or  crust,  which  become 
impacted  in  the  pharynx  or  oesophagus.  In  opera- 
tions upon  the  nasopharynx  portions  of  new-growth 
or  clots  of  blood  may  occlude  the  rima  glottidis  ; 
even  in  Dental  Surgery  under  Nitrous  Oxide  the 
possibility  of  broken  instruments,  broken  props, 
and  teeth,  more  especially  wisdom-teeth  and 
bicuspids,  liecoming  impacted  in  the  lary  nx  should 
never  be  overlooked.  ♦ 

Artificial  dentures  may  become  dislodged  and 
wedged  in  the  pharynx,  and  vomited  material  may 
gain  entrance  to  the  larynx.  In  all  cases  therefore 
of  suspended  respiration  the  mouth  should  be 
opened  and  the  finger  swept  round  the  oral  cavity 
and  pharynx,  and  any  foreign  body  dislodged  before 
commencing  artificial  respiration  ;  should,  however, 
a  foreign  body  be  detected  which  cannot  be  at  once 
removed,  then  immediate  laryngotomy  followed  bv 
artificial  respiration  is  the  only  treatment  likely  to 
be  followed  by  success.  Tracheotomy  is  rarely 
necessary  in  an  uncomplicated  case.  A  knife-handle 
held  between  the  molar  teeth  is  a  ready  and  useful 
gag  to  keep  the  mouth  open.  A  button-hook,  in 
the  absence  of  pharyngeal  forceps,  is  sometimes  very 
serviceable.  Vomited  matter  should  be  quickl}- 
removed  with  a  sponge  or  cloth  twisted  round  a 
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piece  of  wood  or  more  readily  with  the  hooked 
index  finger.  For  the  special  trealmenl  of  persons 
drowned  see  Drowning,  Death  by. 

Methods. — The  simplest  method  of  commencing 
artificial  respiration  is  to  compress  the  chest  and 
abdomen  simultaneously,  then  remove  pressure  so  as 
to  allow  air  to  enter  the  chest,  and  again  repeat  the 
pressure  every  two  or  three  seconds.  If  the  sound 
indicates  that  air  is  passing  into  and  out  of  the  lungs, 
this  method  may  be  continued  until  spontaneous 
breathing  returns  ;  but  if  we  are  not  sure  that  the 
air  is  exchanged,  and  in  all  cases  if  the  patient's 
condition  is  not  decidedly  improved  in  half  a  minute, 
we  should  resort  to  one  or  other  of  the  following 
methods  : — - 

1.  Howard's  method. — This  method  is  so 
important  that  it  is  considered  separately  under 
KEStJSCITATION. 

2.  Sylvestci's  method. — Place  the  patient  on  his 
back  on  the  floor,  with  a  block  or  pillow  under  his 
shoulders  in  order  that  the  head  may  become 
partially  extended  ;  then  kneel  at  the  patient's  head 
and  grasp  the  arms  above  the  elbows  ;  press  them 
first  well  into  the  sides  in  order  to  expel  air,  then 
drag  them  outwards  and  upwards  over  the  head  until 
they  are  in  a  line  with  the  trunk,  and  keep  them  in 
this  position  so  long  as  air  enters  the  chest.  Some 
arrangement  is  needed  to  prevent  the  body  from 
being  dragged  towards  the  operator.  For  this 
purpose  the  plan  of  raising  the  chest  on  a  high 
cushion  or  box  has  been  adopted,  but  as  a  condition 
of  cardiac  anamia  is  often  present,  this  is  objec- 
tionable. It  is  better  to  effect  the  object  by  placing 
a  book  in  front  of  the  thighs  while  kneeling  at  the 
head  of  the  patient.  It  may  be  needful  to  draw 
forward  the  tongue  ;  but  generally  if  the  head  falls 
back  over  a  cushion  placed  behind  the  neck,  this  is 
not  required.  An  artery-forceps,  or  a  noose  of 
string,  or  a  handkerchief  will  enable  an  assistant  to 
keep  the  tongue  well  forward. 

As  soon  as  the  sound  produced  by  the  entrance  of 
air  into  the  chest  ceases,  the  arms  should  be  brought 
down  to  the  side  and  a  little  towards  the  front  of 
the  chest,  and  pressed  firmly  and  steadily  against  it 
for  about  one  second  after  air  is  heard  escaping.  In 
cases  of  drowning  it  is  enough  to  repeat  this  opera- 
tion every  four  seconds,  but  in  the  collapse  resulting 
from  chloroform  or  other  anesthetic,  the  necessity 
for  getting  the  vapour  quickly  out  of  the  chest 
justifies  a  more  rapid  performance  of  the  movements 
during  the  first  five  minutes.  After  this  time  the 
movements  should  be  carried  on  more  slowh',  but 
they  should  be  continued  for  half  an  hour  at  least, 
and  even  longer  if  the  warmth  of  the  surface  and 
diminution  of  lividity  give  any  reason  to  hope  that 
the  heart  has  not  entirely  ceased  to  act. 

3.  Marshal!  HalTs  ready  /netliod. — This  is  per- 
formed by  placing  the  body  on  its  face,  the  thorax 
being  supporled  upon  a  roll  of  clothing,  cushion,  or 
pillow  ;  firm  pressure  is  made  on  the  back  to  pro- 
duce expiration,  and  then  the  body  is  rolled  on  to 
its  side  to  produce  inspiration  ;  this  alternate  rolling 
from  the  face  to  the  side  should  be  repealed  about 
fifteen  times  a  minute.  It  is  recommended  in 
cases  of  drowning,  as  fluids  can  drain  away  from 
the  mouth  and  so  clear  the  upper  lung.  The  plan 
is  not  nearly  so  effective  as  Sylvester's,  but  if  no 
assistant  is  at  hand  it  is  the  best  mode  of  artificial 
Iireathing  that  can  be  adopted. 

4.  Moiith-to-moiith  iiisiiffiaiion. —  This  method 
is  not  to  be  depended  upon,"  because  of  the  difficulty 


both  of  keeping  the  lar\-nx  open,  and  also  of  pre- 
venting the  air  going  down  the  gullet. 

The  administration  of  axygta  is  indicated  in  most 
cases  of  artificial  respiration  where  the  cyanosis  is 
deep,  but  unfortunately  it  is  not  readily  attainable. 
Now  that  the  gas  can  be  had  in  a  compressed  state, 
and  can  be  given  by  means  of  a  tube  or  an  in- 
haler, it  will  probably  be  more  extensively  utilised  : 
but  it  is  certain  that  in  all  cases  of  impending; 
asphyxia,  time  is  of  so  much  importance  that  any- 
thing which  would  delay  the  supply  of  ox)-gen 
would  not  be  compensated  for  by  giving  it  pure, 
instead  of  in  the  form  of  common  air.  Tracheotomv 
is  not  to  be  thought  of  in  the  first  instance  in  any 
case  in  which  air  can  be  made  to  pass,  even  in  very 
small  quantity,  through  the  trachea. 

For  supplemental  and  after-treatment,  see  Re- 
suscitation. 

C.  Carter  Braine. 

ASBESTOS-WORKERS.— 56'£  Occupation- 
Diseases. 

ASCARIDES.— Entozoa. 

ASCITES  (aoKos,  a  leathern  sac  :  a  large  belly). 
Synon.  :  Dropsy  of  the  peritoneum  ;  Hydrops  peri - 
tonei  vel  abdominis ;  Hydroperitoiieiim.  Fr.  As- 
cite  ;  Ger.  Die  Bauchwassersitcht . 

Definition. — An  accumulation  of  fluid  within 
the  cavity  of  the  peritoneum  more  or  less  serous  in 
character. 

.-liTiOLOGY  and  Pathology. — Ascites  occurs  in 
the  course  of  man)'  difierent  diseases.  It  may  be 
due  to  any  of  the  following  causes  : — 

I.  Direct  mechanical  obstruction  affecting  the 
portal  circulation. 

1.  Obstruction  of  the  trunk  of  the  portal  vein 
before  it  enters  the  liver,  either  from  external 
pressure  or  an  internal  block. 

2.  Pressure  upon  or  obliteration  of  the  branches 
of  the  vein  within  the  liver. 

3.  Pressure  upon  the  hepatic  veins,  or  upon 
the  inferior  vena  cava  after  it  receives  these  veins. 

II.  Cardiac  or  pulmonary  diseases  obstructing 
the  general  venous  circulation. 

III.  Disease  of  the  kidneys. 

I^  .  Morbid  conditions  of  the  peritoneum. 
\".  Miscellaneous. 

I.  Any  direct  obstruction  interfering  with  the 
portal  circulation  must  necessarily  lead  to  conges- 
tion and  over-distension  of  its  tributaries,  one  of  the 
consequences  of  which  is  excessive  transudation  of 
fluid  into  the  peritoneal  cavity,  while  absorption  is 
checked.    See  Dropsy. 

I.  The  portal  trunk  may  be  pressed  upon,  as  it 
lies  in  the  fissure,  by  prominences  from  the  liver 
itself,  enlarged  glands  in  its  vicinity,  a  neighbouring 
tumour  (as  cancer  of  the  pancreas,  or  a  growth  in 
the  small  omentum),  a  hepatic  aneurysm,  or  inflam- 
matory thickening  resulting  from  peri-hepatitis.  The 
pressure  may  absolutely  close  up  the  vessel,  but  it 
more  commonly  causes  a  local  clot  to  form,  and  thus 
its  channel  is  blocked.  A  thrombus  is  also,  in  ex- 
ceptional instances,  produced  in  connection  with  a 
diseased  condition  of  the  portal  vein,  such  as  in- 
flammation or  calcification  ;  obstruction  to  the  cir- 
culation within  the  liver  ;  or  feebleness  of  the  circu- 
lation, with  an  abnormal  tendency  to  coagulation  of 
the  blood. 

2.  Pressure  upon,  or  obliteration  of,  the  branches 
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i)f  the  porlal  vein  within  the  Hver  can  only  aiise  as 
a  consequence  of  some  morbid  C(jnditii)n  involving; 
(he  actual  sulxstance  of  this  organ.  The  hepatic 
disease  which  most  commonly  leads  to  this  result, 
and  which  is  one  of  the  most  frequent  causes  of 
ascites,  is  cirrhosis  of  the  liver.  Occasionally  it 
accompanies  syphilitic  and  other  forms  of  contracted 
and  indurated  liver,  or  it  may  be  associated  with 
infiltrating  cancer.  Occasionally  a  mass  within  the 
liver  obstructs  a  considerable  branch  of  the  portal 
vein. 

3.  Obstruction  of  the  hepatic  veins,  or  the  upper 
end  of  the  inferior  vena  cava,  is  a  rare  event,  but 
may  arise  from  the  pressure  of  a  growth  connected 
with  the  liver  itself,  or  of  some  neighliouring  tumour. 

II.  Diseases  of  the  lungs  or  heart,  or  mediastino- 
pericarditis,  which  impede  the  general  venous  cir- 
culation, may  thus  lead  to  ascites.  Usually,  how- 
ever, in  cases  of  this  kind,  the  legs  are  the  seat  of 
considerable  anasarca  before  peritoneal  dropsy  is 
(jbserved.  In  course  of  time  the  passive  congestion 
causes  structural  changes  in  the  liver,  so  that  ulti- 
mately the  ascites  may  become  the  most  prominent 
manifestation  of  the  general  drops)'. 

III.  Ascites  may  constitute  a  part  of  the  dropsv 
which  so  often  accompanies  renal  disease.  The 
amount  of  intra-peritoneal  fluid  is,  in  sucii  cases, 
generally  small. 

IV.  Effusion  into  the  peritoneal  cavity  is  a  usual 
result  of  peritonitis,  and  sometimes  occurs  so  gradu- 
ally that  its  inflammatory  origin  may  be  at  first 
unsuspected.  Moreover,  true  ascites  is  observed 
occasionally  as  a  sequel  of  peritonitis  in  consequence 
of  the  adhesions  or  other  causes  of  passive  congestion 
which  may  occur.  Both  tuberculosis  and  malignant 
disease  of  the  peritoneum  may  cause  ascites  in  this 
way. 

V.  Among  the  chief  tniscenaiieoiis  caxvicf,  to  which 
ascites  has,  without  much  evidence,  been  attributed 
are  :  exposure  to  cold  or  wet  ;  the  sudden  suppres- 
sion of  habitual  discharges,  or  the  rapid  cure  of 
chronic  cutaneous  affections  ;  and  extreme  ainvmia 
and  debility.  Fluid  may  collect  within  the  peri- 
toneum as  the  result  of  the  rupture'  of  a  cyst  within 
the  abdomen,  especially  an  ovarian  cyst. 

It  must  be  remembered  that  ascites  may  be  due 
to  a  combination  of  two  or  more  of  the  foregoing 
causes.  P"or  instance,  portal  cirrhosis  of  the  liver 
may  co-exist  with  mitral  incompetence  and  cardiac 
failure. 

Anatomical  Characters.— The  amount  of 
fluid  within  the  peritoneal  sac  may  range  from  a  few 
ounces  to  some  gallons.  Ordinary  serous  ascitic 
fluid  is  generally  thin,  limpid,  and  watery  in  con- 
sistence ;  colourless  or  slightl}'  yellow  :  clear  and 
transparent ;  and  of  alkaline  reaction.  In  excep- 
tional instances,  however,  it  may  be  coloured  by 
blood  or  bile  ;  or  more  or  less  turbid  and  dirty- 
looking  or  milky  (chylous)  ;  or  of  unusually  thick 
and  somewhat  gelatinous  consistence.  Soft  fibrinous 
masses  occasionally  float  in  the  fluid,  or  these  may 
form  spontaneously  when  it  is  allowed  to  stand. 
Very  rarely  the  reaction  is  neutral  or  acid.  The 
specific  gravity  varies  consideraljly.  Chemically, 
the  fluid  contains  the  same  proportion  of  saline  c(.>n- 
stituents,  liut  a  larger  proportion  of  albumen  than 
dropsical  fluid  from  the  legs.  Occasionally  it  ccjn- 
tains  fibrin,  cholesterin,  bile-elements,  or,  in  cases 
of  renal  dropsy,  urea.  o 

The  fluid  will  distend  the  abdominal  wall,  push 
up  the  diaphragm,  and  compress  the  lest  of  the 


abdominal  contents.  There  will  also  be  the  signs 
of  the  morbid  condition  upon  which  the  ascites 
depends  ;  and  there  may  also  be  indications  of 
changes  resulting  from  the  long-continued  pressure 
of  the  fluid. 

.Symptoms  and  Signs. — Ascites  usually  sets  in 
very  gradually  and  advances  steadily.  Occasionally, 
however,  the  fluid  collects  with  considerable 
rapidity.  The  clinical  phenomena  associated  with 
this  pathological  condition  may  conveniently  be 
considered  under  the  following  heads,  namely  : 
I.  Physical  signs .  2.  Mi'cha)iical  effects  of  //il 
iiropsieal  aeciimitlatiou.    3.  General  symp/o/ns. 

I.  Physical  signs.  —  (a)  If  fluid  collects  in  the 
peritoneum  in  any  quantity,  the  abdomen  presents 
more  or  less  general  enlargement.  This  is  often 
the  first  change  which  attracts  the  patient's  atten- 
tion, and  it  ma)'  also  have  been  noticed  that  the 
increase  in  size  commenced  below.  The  enlarge- 
ment may  be  so  extreme  that  the  skin  is  lightly 
stretched  and  thinned,  presenting  a  smooth  and 
shining  appearance,  or  sometimes  white  lines — line<e 
alhicanics — due  to  laceration  of  its  deeper  layers. 
The  umbilicus  may  be  more  or  less  stretched  and 
everted,  and  finally  obliterated,  or  in  some  cases 
pouched  out,  when  it  may  form  a  consideraljle 
prominence.  Should  there  happen  to  be  a  weak 
portion  of  the  abdominal  walls,  such  as  a  hernia, 
this  will  be  unduly  protruded.  The  enlarge- 
ment is  of  a  rounded  form,  though  tending  to  be 
more  prominent  or  to  bulge  towards  the  hypogastric 
region  or  in  the  flanks,  according  to  the  posture  of 
the  patient  ;  it  is  quite  symmetrical  in  shape,  when 
the  patient  stands  or  lies  on  his  back,  but  alters 
considerably  with  a  change  of  position,  the  abdomen 
becoming  then  more  prominent  in  the  depeiulent 
region,  in  consequence  of  the  gravitation  of  the 
fluid,  and  this  may  actually  be  seen  to  move  as  the 
posture  is  changed.  In  contrast  with  the  enlarged 
abdomen,  the  chest  often  looks  small  and  depressed, 
and  the  fluid  may  cause  the  margin  of  the  ribs  to 
become  everted,  or  it  may  push  forwards  the 
xiphoid  cartilage.  Mensuration  is  of  service  for 
giving  more  accurate  information  as  to  the  size  of 
the  abdomen  in  cases  of  ascites,  and  for  determining 
their  progress. 

(b)  The  abdomen  is  perfectly  smooth  over  its 
entire  surface.  It  usually  gives  a  sensation  of 
tension  of  the  walls,  w  ithout  any  hardness  under- 
neath. In  some  instances  an  obscure  feeling  of 
fluctuation  is  experienced  on  palpation  with  the 
fingers. 

(t)  The  tendency  of  ascites  is  to  interfere  with 
I  he  abdominal  respiratory  movements,  by  pre- 
venting the  diaphragm  from  acting  properly.  At 
the  same  time  the  writer  has  not  uncommonly 
observed  that,  even  in  cases '  where  the  accumula- 
tion of  fluid  has  been  very  considerable,  abdominal 
respiration  did  not  seem  to  be  obviously  im- 
peded. 

(d)  J'l  i-iUssion  affords  some  of  the  most  important 
signs  of  peritoneal  dropsy  ;  and  when  the  fluid  is 
present  in  small  quantity  this  is  the  only  mode  of 
examination  that  can  be  relied  upon  for  its  detec- 
tion. In  the  first  place,  marked  dulness  is  elicited 
over  the  seat  of  the  fluid  ;  while  a  clear  tympanitic 
sound  is  heard  over  the  intestines.  When  there  is 
hut  little  fluid,  it  may  be  impossible  to  detect  any 
abnormal  dulness  as  the  patient  lies  in  the  recum- 
bent posture  ;  but  on  placing  him  on  his  hands  and 
knees,  the  fluid  gravitates  towards  the  front  of  the 
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abdomen,  and  dulness  may  then  be  noticed  in  the 
umbilical  region.  In  most  cases,  however,  there  is 
no  difficulty  in  making  out  the  dulness,  and  when 
the  patient  lies  on  his  back,  the  lower  part  and  sides 
of  the  abdomen  are  dull,  while  its  upper  and  front 
part  is  tympanitic.  As  more  and  more  fluid  collects, 
so  the  dulness  increases  in  extent,  gathering  in,  as 
it  were,  from  below  and  from  the  sides,  until 
finally  the  entire  abdomen  may  be  dull,  except  the 
umbilical  region,  which  usually  remains  tjTnpanitic 
to  the  last.  The  boundary  line  between  the  dulness 
and  tympanitic  sound  is  usually  well  defined.  As 
the  posture  is  changed,  so  will  the  siteof  the  dulness 
vary,  the  part  which  is  undermost  presenting  this 
sign,  while  that  which  becomes  highest  is  tympanitic, 
and  thus  the  relative  situation  of  these  two  sounds, 
as  well  as  the  shape  of  the  dulness,  can  be  altered 
in  a  variety  of  ways.  When  the  patient  sits  up,  the 
prominence  between  the  recti  muscles  gives  a 
tympanitic  sound  on  percussion.  In  exceptional 
instances  a  distended  colon  gives  rise  to  a  tympanitic 
sound  along  each  side  of  the  abdomen,  even  when 
there  is  abundant  fluid  present. 

Another  important  sign  brought  out  by  a  form  of 
percussion  is  the  sensation  specially  termed  flitctiia- 
tioii,  which  is  the  peculiar  wave-like  movement 
realised  on  placing  the  fingers  of  one  hand  over  one 
side  of  the  abdomen,  and  filliping  or  tapping  the 
opposite  side  with  the  fingers  of  the  other  hand. 
This  sensation  is  very  easily  brought  out  if  there  is 
much  fluid  present,  provided  it  is  free  to  move, 
and  sometimes  the  motion  is  actually  visible. 
Change  of  posture  will  modify  the  situation  over 
which  fluctuation  can  be  produced. 

{e)  In  exceptional  instances,  when  the  diagnosis 
is  obscure,  it  is  requisite  to  resort  to  a  digital  ex- 
amination through  the  rectum,  and  in  females 
through  the  z>agiiia.  The  fluid  collects  in  the 
recto-vesical  pouch,  and  on  examination  per  rectum 
the  finger  detects  the  sensation  yielded  Ijy  this  fluid 
through  its  anterior  wall.  The  vagina  is  usually 
felt  to  be  shortened,  while  the  uterus  is  pushed 
down  and  flexed.  In  extreme  cases  of  ascites  the 
posterior  wall  of  the  vagina,  or  even  the  uterus 
itself,  may  protrude  through  the  vulva. 

(  /)  Now  and  then  it  is  requisite  to  remove  some  of 
the  fluid  by  means  of  an  aspirator  or  a  small  trocar, 
in  order  to  determine  its  nature.  This  procedure  is 
also  useful  when  ascites  is  associated  with  some 
other  morbid  condition  within  the  abdomen,  which 
frequently  cannot  be  made  out  so  long  as  the  fluid 
remains  in  the  peritoneum. 

The  ordinary  physical  signs  of  ascites  will  be 
materially  modified  or  obscured  under  certain  cir- 
cumstances. P'or  example,  the  fluid  may  be  so 
abundant  that  dulness  is  observed  over  the  entire 
abdomen,  and  fluctuation  may  be  very  indistinct. 
The  existence  of  peritoneal  adhesions — for  instance, 
those  which  may  be  formed  as  the  result  of  repeated 
paracentesis — also  renders  some  of  the  most  charac- 
teristic signs  of  ascites  very  ill-defined.  Again,  the 
association  of  peritoneal  dropsy  with  some  other 
abdominal  morbid  condition,  such  as  a  new  growth, 
an  enlarged  liver  or  spleen,  or  an  ovarian  tumour, 
will  also  modify  the  signs  elicited.  The  mesentery 
may  be  abnormally  short,  or  the  intestines  may  be 
adherent,  and  thus  prevented  from  floating  forwards, 
so  that  the  usual  relative  positions  of  dulness  and 
tympanitic  sound  are  not  observed. 

2.  jMeckanical  effects  of  the  dropsical  accumula- 
tion.— The  patient  often  experiences  a  feeling  of 


uneasiness  and  discomfort  in  the  abdomen,  as  well 
as  more  or  less  tension  and  fulness,  if  there  is  much 
fluid  present  ;  while  there  may  be  a  sense  of  fatigue 
and  aching  about  the  loins  or  abdominal  walls. 
As  a  rule  no  particular  pain  is  felt,  but  colicky  pains 
are  liable  to  occur  from  time  to  time,  and  extreme 
distension  of  the  structures  constituting  the  ab- 
dominal wall  may  also  cause  painful  sensations. 
When  the  fluid  is  abundant,  the  patient  is  conscious 
of  its  weight  when  he  walks  ;  and  during  progression 
he  throws  the  head  and  shoulders  back,  at  the  same 
lime  keeping  the  legs  apart.  Symptoms  connected 
with  the  alimentary  canal  are  of  common  occurrence, 
but  these  are  often  to  a  great  extent  due  to  the 
same  cause  which  originates  the  ascites,  though  the 
fluid  must  necessarily  tend  to  interfere  with  the 
functions  of  the  stomach  and  intestines.  The 
bowels  are  usually  constipated,  but  in  some  instances 
diarrhoea  or  dysenteric  symptoms  may  arise.  Flatu- 
lence is  very  commonly  complained  of,  even  a  small 
amount  of  gaseous  accumulation  in  the  intestines 
being  felt  unduly,  producing  much  discomfort,  and 
increasing  the  enlargement  of  the  abdomen  tempo- 
rarily. Occasionally  vomiting  occurs,  in  conse- 
quence of  interference  with  the  stomach.  When  a 
large  amount  of  fluid  in  the  peritoneum  presses 
upon  the  inferior  vena  cava,  it  may  lead  to  anasarca 
of  both  lower  extremities,  with  enlargement  of  the 
superficial  abdominal  veins.  Exceptionally  the 
anasarca  attracts  attention  at  an  early  period.  The 
flow  of  blood  through  the  renal  veins  may  also  be 
obstructed,  inducing  mechanical  congestion  of  the 
kidneys,  with  consequent  diminution  in  the  quantity 
of  urine  and  sometimes  albuminuria.  In  rare 
instances  the  fluid  has  been  known  to  accumulate  to 
such  an  extent  as  to  rupture  some  part  of  the 
abdominal  wall. 

Ascites  also  frequently  interferes  with  the  thoracic 
organs.  The  lungs  are  more  or  less  compressed  and 
congested,  and  the  breathing  becomes  chiefly  upper- 
costal,  accompanied  w  ith  various  degrees  of  dyspnoea, 
and,  it  may  be,  cough  with  frothy  expectoration. 
The  heart  is  likewise  liable  to  be  disturbed  in  its 
action,  as  evidenced  by  palpitation,  irregularity,  or 
a  tendency  to  faintness.  This  organ  may  also  be 
displaced,  so  that  its  apex-beat  is  too  high  and  too 
far  to  the  left  :  in  rare  instances  a  basic  systolic 
murmur  has  been  produced  by  this  displacement. 

Diagnosis. — The  abdominal  enlargements  from 
which  ascites  has  to  be  more  commonly  distin- 
guished are  those  due  to  flabby  relaxation  of  the 
walls  of  the  abdomen,  combined  with  flatulence  ; 
accumulation  of  fat  in  the  subcutaneous  tissue  and 
in  the  omentum  ;  abundant  subcutaneous  cedema, 
which  may  be  associated  with  and  obscure  ascites  ; 
an  ovarian  cyst  ;  or  a  pregnant  uterus.  Among 
the  more  rare  conditions  with  which  ascites  is 
liable  to  be  confounded  may  be  mentioned  a  greatly 
dilated  stomach  ;  colloid  disease  of  the  omentum ; 
distension  of  the  uterus  with  fluid  ;  great  accumula- 
tion of  urine  in  the  bladder  ;  a  very  large  hydatid 
tumour,  usually  connected  with  the  liver  ;  extreme 
cystic  enlargement  of  the  kidney  ;  and  the  so-called 
'  phantom  tumour.'  Most  of  these  conditions  are 
described  in  other  parts  of  this  work,  and  their 
several  diagnostic  characters  need  not  be  discussed 
here  ;  but  a  consideration  of  the  history  and  existing 
symptoms  of  each  particular  case,  and  the  results 
of  adequate  physicafcand  other  methods  of  examina- 
tion, constitute  the  data  upon  which  the  diagnosis 
is  founded.     It  must  be  remembered  that  ascites 
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may  co-exist  with  other  morbid  conditions  in  the 
abdomen,  their  physical  signs  being  then  combined. 
Should  there  be  an  enlarged  organ  or  other  solid 
mass,  it  may  often  be  recognised  by  making  sudden 
firm  pressure  with  the  fingers  or  dippiu:^  over 
llie  corresponding  part  of  the  abdomen,  when  the 
fluid  is  pushed  aside,  and  the  underlying  resistance 
can  be  felt  ;  or  paracentesis  may  be  performed,  and 
further  examination  carried  out  after  the  evacuation 
of  the  fluid. 

Another  most  important  point  in  the  diagnosis  of 
ascites  is  to  make  out  its  cause.  If  it  results  from 
cardiac  or  renal  disease,  ascites  always  follows 
dropsy  in  other  parts  of  the  body,  to  which  it  is  also 
generally  subordinate  ;  w  hen  it  is  clue  to  hepatic 
disease  or  some  neighljouring  morbid  condition,  the 
peritoneal  dropsy  appears  first,  and  is,  as  a  rule, 
throughout  most  prominent.  Should  the  inferior 
vena  cava  be  obstructed  at  its  upper  part,  anasarca 
of  the  legs  will  be  oVjserved  simultaneously  with,  or 
even  before,  the  ascites. 

Prognosis. — The  prognosis  of  ascites  will  mainly 
depend  upon  its  cause  ;  on  the  amount  of  fluid 
present  ;  on  the  general  nutrition  of  the  patient  ;  on 
the  condition  of  the  principal  organs  ;  and  on  the 
results  of  treatment.  In  some  cases  ascites  is  in 
itself  a  source  of  danger  on  account  of  the  pressure 
it  exerts,  especially  upon  the  thoracic  organs,  and 
still  more  if  these  organs  are  in  a  diseased  con- 
dition. When  ascites  is  due  to  local  interference 
with  the  portal  circulation,  great  relief  can  be 
afforded  and  life  prolonged  by  appropriate  treat- 
ment ;  while,  if  the  local  cause  can  be  removed, 
the  ascites  may  not  infrequently  be  permanently 
cured. 

Treatment. — The  principles  01  treatment 
applicable  to  cases  of  ascites  are  :  [a)  to  treat  the 
conditions  upon  which  the  dropsy  depends  ;  [h)  to 
promote  absorption  of  the  fluid  ;  \c)  to  improve  the 
general  nutrition  ;  [d]  to  remove  the  fluid  by 
operation,  if  absorption  cannot  be  effected  ;  and  (<  ) 
til  treat  any  symptoms  needing  special  attention. 

{a)  The  treatment  of  the  causes  of  ascites  is 
discussed  in  the  articles  on  the  diseases  concerned. 

(/')  Absorption  of  ascitic  fluid  is  often  promoted 
by  acting  upon  the  bowels,  skin,  or  kidneys.  In 
ascites  due  to  local  causes,  hydragogue  and  saline 
purgatives  must,  however,  be  administered  with 
caution,  and  the  strength  of  the  patient  main- 
tained. In  certain  instances  balsam  or  resin  of 
Copaiba  has  proved  useful  as  a  diuretic  in  the  treat- 
ment of  peritoneal  dropsy.  Assistance  may  be 
derived  from  the  action  of  various  diaphoretic  baths 
upon  the  skin.  Digitalis  and  squill  may  be  of 
service  as  diuretics  ;  the  application  of  poultices  of 
digitalis  leaves  over  the  abdomen  is  occasionally 
attended  with  benefit.  The  administration  of 
iodide  of  potassium  also  seems  to  aid  absorption  in 
some  cases,  more  especially  if  there  be  any  tendency 
to  syphilitic  disease  of  the  liver.  It  has  been 
recommended  to  treat  ascites  merely  bv  a  diet  of 
skimmed  milk,  without  any  medicine.  The  applica- 
tion of  galvanism  to  the  abdominal  walls  has  been 
tound  efiicacious  in  producing  absorption  of  peri- 
toneal dropsy  in  a  few  instances. 

((■)  Treatment  directed  to  the  general  condition 
of  the  patient,  and  to  the  state  of  the  blood,  is 
essential  in  many  cases  of  ascites.  Tonics  are  often 
of  decided  service,  and  preparations  of  iron  are 
specially  indicated  for  improving  the  cjuality  of  the 
blood,  if  there  is  a  tendency  to  anemia.    Not  only 


do  these  remedies  sustain  the  patient,  but  they  may 
also  have  an  influence  in  promoting  absorption. 
The  diet  should  be  nutritious,  and  contain  but  little 
fluid. 

((/)  In  a  considerable  proportion  of  cases,  no- 
effect  upon  the  dropsical  accumulation  is  produce4 
by  any  of  the  measures  thus  far  considered.  It 
then  becomes  necessary  to  determine  whether  it  is 
desirable  to  remove  the  fluid  by  operation.  The 
fluid  may  be  taken  away  either  by  means  of  the 
aspirator,  by  the  ordinary  trocar  and  cannula,  by 
.Southey's  trocars,  or  by  a  special  apparatus.  When 
ascites  is  of  cardiac  or  renal  origin,  the  operation 
can,  in  the  majority  of  cases,  onlv  afford  temporary 
relief,  so  that  there  is  no  object  in  resorting  to  it 
unless  the  mechanical  effects  of  the  accumulation 
are  such  as  to  cause  troublesome  or  dangerous 
symptoms.  When  ascites  is  a  local  dropsy,  the 
fluid  is  often  so  considerable  in  amount  as  to  ne- 
cessitate its  removal  for  the  mere  purpose  of  giving 
relief  for  the  time.  In  cases  of  ascites  associated 
with  malignant  disease,  for  instance,  this  is  all  that 
can  be  hoped  for,  as  the  fluid  will  certainly  collect 
again.  When,  however,  the  condition  is  due  to 
some  local  disease  which  is  not  In  itself  fatal,  and 
especially  to  cirrhosis  of  the  liver,  the  writer  has 
found  signal  benefit  result  from  the  repeated  per- 
formance of  paracentesis,  and  has  for  a  long  period 
advocated  this  plan  of  treatment  as  a  curative 
measure,  so  far  as  the  ascites  is  concerned.  Per- 
formed with  antiseptic  precautions  the  operation 
rarely  gives  rise  to  any  immediate  ill-effects,  and  it 
is  frequently  found  that  remedies  will  act  much 
more  efficiently  after  the  removal  of  the  pressure 
caused  by  the  fluid  than  they  did  previousl)'.  In 
the  writer's  experience  paracentesis,  even  after  one 
operation,  or  repeated  as  often  as  the  fluid  re- 
accumulated,  has  ultimately  led  to  a  complete  cure 
in  several  instances  ;  in  others  the  cure  was  partial, 
a  certain  quantity  of  fluid  remaining  in  the  peri- 
toneum, limited  by  adhesions  ;  while  in  others 
life  lias  been  greatly  prolonged,  and  much  comfort 
aff'orded.  For  a  few  days  after  the  removal  of  the 
fluid,  the  application  of  a  bandage  firmly  round  the 
abdomen,  so  as  to  exert  even  pressure,  may  prove 
of  service  in  aiding  the  absorption  of  what  remains, 
and  preventing  the  recurrence  of  the  ascites  ;  and 
this  measure  may  also  be  useful  when  a  certain 
amount  of  fluid  continues  after  the  repeated  per- 
formance of  paracentesis.  When  the  ascites  is  not 
cured  by  repeated  tapping,  advantage  has  been 
found  in  some  instances  from  allowing  the  fluid  to 
drain  away  continuously,  or  making  a  free  incision. 

Opi'rnlive  treatment  was  introduced  in  1S96  by 
Dr.  Drummond  and  Mr.  Rutherford  Morison,  of 
Newcastle,  in  cases  of  ascites  from  cirrhosis  of  the 
liver,  having  for  its  object  the  re-establishment  of 
the  portal  circulation,  by  obtaining  adhesions  be- 
tween the  liver,  spleen  and  omentum,  and  the 
parietes.  It  has  since  lieen  practised  in  a  few  in- 
stances, but  can  only  be  exceptionally  applicable, 
and  is  attended  with  serious  dangers. 

(r)  Tlie  symptoms  resulting  from  ascites  whicli 
arc  likely  to  require  attention  are  those  connected 
with  the  alimentary  canal  ;  dyspnoea  ;  and  cardiac 
disturbance,  or  a  syncopal  tendency.  These  should 
be  treated  on  ordinary  principles  ;  but  it  must  be 
observed  that  marked  dyspnrea  or  cardiac  disorder, 
if  evidently  due  to  the  fluid,  is  an  indication  for  the 
immediate  performance  of  paracentesis. 

P'retierick  T.  Roberts. 
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ASEPSIS  and  ASEPTIC  SURGERY.— During 

ihe  last  few  years  surgeons  have  Ijeeii  endeavouring 
to  diminish,  as  far  as  is  compatible  with  safety,  the 
strength  of  the  antiseptic  agents  emph)yed  during 
■operations  and  in  the  dressing  of  wounds,  because 
jt  is  now  recognised  that  these  materials  not  only 
increase  the  amount  of  exudation,  but  also  diminish 
the  resistance  of  the  tissues  to  any  microbes  that 
may  fall  into  the  wounds ;  in  other  words,  they 
tend  to  inhibit  the  potent  antiseptic  process  of 
phagocytosis  {see  PHAGOCYTOSIS).  There  is  no 
doubt  that  the  deleterious  effects  of  these  substances 
upon  the  epidermis  of  the  surgeon's  hands  have 
given  a  further  impetus  in  this  direction  ;  for  rough 
hands  are  uncomfortable  to  use  and  difficult  to 
purify. 

Many  surgeons,  therefore,  now  repudiate  the 
appellation  antiseptic  and  in  contradistinction  call 
their  method  of  treatment  aseptic.  This  is,  how- 
ever, somewhat  of  a  misnomer,  for  few,  if  any  of 
them,  dispense  with  the  sterilising  of  their  instru- 
ments and  dressings  by  means  of  the  most  potent  of 
all  antiseptic  agencies,  namely  heat ;  nor  do  they 
neglect  the  preliminary  purification  of  the  skin  of 
the  patient,  as  well  as  that  of  the  surgeon  and  of 
his  assistants.  They  use,  however,  no  germicidal 
lotions,  limiting  themselves  to  boiled  water  or 
boiled  saline  solution,  and  they  employ  for  dressings 
<inly  super-heated  gauze  or  cotton-wool.  There  is 
more  to  be  said  both  theoretically  and  practicall)' 
for  the  abandonment  of  germicidal  lotions  than  for 
that  of  antiseptic  dressings.  The  latter  have  little 
•or  no  irritating  effect  upon  the  wound,  the  edges  of 
which  are  usually  in  contact,  and  are  protected 
from  the  dressings  by  a  layer  of  dried  blood  or 
serum  ;  while,  on  the  other  hand,  should  the  dis- 
charge be  sufficiently  copious  to  soak  through  a 
simple  aseptic  dressing,  there  is  an  obvious  danger 
of  the  wound  becoming  infected.  It  is  largely, 
therefore,  a  question  of  convenience.  An  aseptic 
■dressing  must  be  of  large  size  in  order  to  be 
perfectly  safe,  and  as  it  is  inconvenient  in  pro- 
portion to  its  bulk,  the  inconvenience  generallj- 
■outweighs  the  advantages.  Lister  himself  always 
taught  that  aseptic  surgery  was  the  ideal  surgery. 
During  the  last  few  years  of  his  practice  he  had  his 
sponges  wrung  out  of  I  to  40  carbolic  acid  solution 
until  they  were  as  dry  as  possible,  and  gave  up 
irrigating  the  wound  with  this  lotion.  His  results 
were  as  good  as  could  be  desired. 

The  description  given  of  an  antiseptic  operation 
{see  An  riSEPTic  Treatment)  applies,  with  very 
slight  modification,  to  an  aseptic  one.  The  skin  of 
the  patient  is  purified  with  whatever  antiseptic 
agent  is  in  vogue,  perhaps  with  alcohol  mixed  with 
15  per  cent,  of  water,  some  time  before  the  opera- 
tion, and  is  then  covered  with  sterilised  gauze  until 
the  operation  begins.  The  instruments  and  swabs 
■are  sterilised  by  boiling.  The  surgeon's  hands  are 
very  thoroughly  washed  with  soap  and  water  and 
subsequently  with  alcohol  (75  percent.).  They  are 
then  placed  in  boiled  water  or  saline  salution,  and 
nothing  except  sterilised  water  or  saline  solution 
comes  into  contact  with  the  wound  during  the 
■operation.  The  dressing  is  of  sterilised  gauze  or 
cotton-wool.  This  method  of  treatment,  in  the 
hands  of  well-trained  and  careful  surgeons,  gives 
excellent  results  ;  but  it  requires  constant  attention 
to  the  minutest  details  and  is  hardly  fitted  for  the 
exigencies  of  general  practice.  The  path  of  wisdom 
appears  to  be  to  use  sterilised  water  or  saline  solu- 


tion during  the  operation,  and  afterwards  to  employ 
an  efficient  antiseptic  dressing. 

In  abdominal  surgery  the  abandonment  of  strong 
lotions  has  proved  of  great  benefit.  The  peri- 
toneum is  seriously  damaged  by  such  solutions,  and 
is  thus  rendered  less  able  to  exert  its  remarkable 
power  of  destroying  or  subduing  the  micro-organ- 
isms that  come  in  contact  with  it.  There  can  be 
no  doubt  that  the  abandonment  of  strong  anti- 
septic solutions  has  had  much  to  do  with  the  rapid 
strides  that  have  been  made  recently  in  this  de- 
partment of  surgery.        Rick.man  J.  GoDl.EE. 

ASHEVILLE,  In  North  Carolina.— Situated 
between  the  Blue  Ridge  and  -Alleghany  Mountains, 
in  35°  36'  N.  lat.,  2,250  feet  above  the  sea.  A 
winter  and  summer  resort ;  of  repute  in  the  treat- 
ment of  phthisis.  Temperatures  :  summer,  707°  ; 
winter,  minimum  has  never  fallen  Ijelow  8°  F.  ; 
range  80°.  Rainfall,  40  inches.  Possesses  a  sana- 
torium.   See  Climate,  Treatment  of  Disease  by. 

ASIATIC  CHOLERA.— Cholera,  Asiatic. 

ASPHYXIA  (a,  priv.  ;  and  ircpufij,  pulse). — 
Synox.  :  Apnoea  ;  Fr.  Aspliyxie  ;  Ger.  Erstickitug. 

Definition. — The  term  asphyxia,  though 
literally  signifying  pulselessness,  is  generally  under- 
stood to  mean  the  condition  that  supervenes  on 
interruption  of  the  function  of  respiration.  The 
term  apncca,  formerly  suggested  as  a  more  exact 
one,  is  now  definitely  employed  by  physiologists 
in  a  totally  different  sense,  viz.  the  cessation  of  the 
respiratory  movements  consequent  on  artificial 
hyperoxj'genation  of  the  blood. 

x-Etiology. — Asphyxia  may  result  from  many 
causes  which  obstruct  or  interrupt  the  respiration. 
They  may  be  divided  into  two  categories,  internal 
and  external. 

Internal. — These  include  paralysis  of  the  respira- 
tory nerve-centres  by  disease  or  injury  of  the 
medulla  oblongata  ;  paral3'sis  of  the  nerves  or 
muscles  of  respiration  ;  a  rigid  fixation  of  the  respi- 
ratory muscles  ;  collapse  or  disease  of  the  lungs  ; 
occlusion  of  the  air-passages  by  organic  disease  or 
spasm  of  the  glottis,  pressure  of  tumours,  and  the  like. 

External.  — To  this  group  belong  occlusion  of  the 
air-passages  b}'  foreign  bodies  ;  pressure  on  the 
chest  not  capable  of  being  overcome  by  the  muscles 
of  respiration  ;  closure  of,  or  external  pressure  on, 
the  air-passages,  as  in  suffocation,  strangulation,  or 
hanging.  To  these  external  causes  are  to  be  added 
those  conditions  in  which,  though  the  respiratory 
movements  are  free,  the  surrounding  medium  is 
incapable  of  oxygenating  the  Ijlood,  viz.  submersion 
in  a  liquid  medium  (drowning) ;  or  being  sur- 
rounded by  a  medium  devoid  of  oxygen,  such  as 
nitrogen  or  hydrogen.  These  gases  have  a  purely 
negative  effect  ;  but  man}'  other  gases  which  are 
classed  as  asphyxiants,  such  as  carbonic  oxide, 
sulphuretted  hydrogen,  chlorine,  chloroform -vapour, 
cVc,  have  positive  poisonous  eflects,  and  should 
therefore  be  called  by  some  special  name,  such  as 
toxic  asp/iyxiants,  to  distinguish  them  from  those 
which  have  no  such  properties. 

Phenome.na. — The  phenomena  of  asphyxia  have 
been  studied  ( l )  by  placing  animals  in  an  atmosphere 
devoid  of  oxygen,  and  (2)  by  suddenly  obstructing 
the  trachea  (slow  and  rapid  asphyxia  respectively). 
The  results,  substantially  the  .same,  may  be  divided 
into  tliree  stages,  the  first  being  marked  by  increased 
respiratory  movements,   both    of  inspiration  and 
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expiration.  Tliu  second  is  characterised  by  in- 
creased expiratory  efforts  and  general  convulsions. 
In  these  two  stages  the  blood-pressure  rises.  In 
the  third  stage  the  blood-pressure  falls,  the  reflexes 
are  abolished,  insensibility  sets  in,  and  the  inspira- 
tory efforts  are  long  drawn  out  and  finally  cease. 
The  failure  of  respiration  is  followed  after  a  time  by 
that  of  the  circulation,  the  heart  stopping  in  diastole. 
Though  the  time  required  for  prcjducing  complete 
asphyxia  varies  to  some  extent  in  different  animals 
and  in  the  same  animal  under  different  conditions, 
death  from  rapid  asphyxia  takes  place  usually  in 
four  or  five  minutes  after  complete  i>l)struction  of 
the  trachea. 

Pathology. — The  presence  of  non-oxygenated 
blood  in  the  vessels  by  stimulating  the  respiratory 
centre  causes  increased  respiratory  efforts,  and  by 
irritating  the  vaso-motor  centre  induces  contraction 
of  the  arteries.  In  consequence,  the  blood-pressure 
rises  and  the  cardiac  cavities  become  more  and 
more  distended.  The  distension  finally  becomes  so 
great  that  the  heart  is  unable  to  cope  with  the 
accumulation  of  poisoned  blood,  the  cardiac  move- 
ments become  slow  and  feeble,  the  blood-pressure 
falls,  and  finally  the  heart  ceases  to  beat. 

In  the  production  of  asphyxia  two  chief  factors 
must  be  considered,  namely  the  deprivation  of 
oxygen  and  the  accumulation  of  carbonic  acid  ;  but 
it  is  to  the  deficiency  of  oxygen  rather  than  to  the 
excess  of  carbonic  acid  that  the  phenomena  of 
asphyxia  are  to  be  ascribed,  for  it  has  been  shown 
that  if  an  animal  be  placed  in  an  inert  atmosphere 
(nitrogen)  all  the  phenomena  of  asphyxia  ensue, 
though  there  is  no  impediment  to  the  exit  of  car- 
bonic acid.  On  the  other  hand,  when  an  animal  is 
made  to  inhale  an  atmosphere  containing  both  an 
excess  of  carbonic  acid  and  plenty  of  oxygen,  the 
effects  resemble  those  of  a  narcotic  poison  :  there 
is  laboured  and  increased  frequency  of  breathing 
but  no  convulsions.  Practically,  therefore,  under 
experimental  conditions  asphyxia  is  tantamount  to 
deprivation  of  oxygen,  but  in  clinical  and  medico- 
legal practice  it  is  rare  to  meet  with  instances  of 
such  pure  asph\'xia.  The  cases  designated  as 
asphyxia  are  really  combinations  in  varying  degree 
of  the  two  conditions  (asphyxia  and  carbonic  acid 
poisoning),  and  very  often  the  toxic  effects  of 
carbonic  acid  cannot  be  considered  to  hold  a 
subordinate  place. 

Anatomical  Characters. — The  blood  is  of  a 
dark  colour,  owing  to  complete  reduction  of  the 
ha'moglobin.  The  proportion  of  carbonic  acid  is 
increased,  and  owing  to  its  excess  the  blood  coagu- 
lates slowly  or  imperfectly  ;  hence  it  remains  fluid 
or  forms  few  and  soft  coagula.  The  large  veins, 
the  pulmonary  artery,  and  the  cavities  of  the  right 
side  of  the  heart  may  Vie  distended  with  dark  fluid 
blood,  but  this  is  liy  no  means  necessarily  the 
case.  The  left  side  is  usually  empty  or  nearly  so. 
The  lungs  may  f)e  congested,  but  are  often  pallid 
and  ana;mic,  though  the  dependent  parts  usually 
exhibit  appearances  of  hypostatic  engorgement. 
The  abdominal  viscera,  especiall)'  the  kidneys,  are 
often  congested.  The  appearance  of  the  brain 
varies  ;  it  may  be  anemic  or  more  or  less  congested. 
Special  signs  characterise  special  modes  of  causa- 
tion of  asphyxia. 

Trp:atme.\t.  —  Resuscitation  from  pure  asphyxia 
is  possible  so  long  as  the  heart  continues  to  beat. 
After  cessation  of  the  heart's  action  treatment  is 
unavailing,  except  in  cases  of  cessation  from  mere 


over-distension,  in  which  bleeding  from  the  ex- 
ternal jugular  vein  may  be  resorted  to  with  success. 
The  chief  indication  in  the  treatment  of  asphyxia  is 
to  effect  oxygenation  of  the  blood  by  the  introduc- 
tion of  air  into  the  lungs.  Sre  Artificial  Re- 
spiration ;  and  Resuscitation. 

D.  Ferrier.  R.  G.  IIekh. 

ASPHYXIA,  Local.  — A  synonym  for  Raynaud's 

Disease.     See  RAYNAUD'S  DISEASE. 

A  S  P I R  A T I O  N .  —  5. ,  r a R AC e N tesi s. 

ASPIRATOR.— Synon.  :  Fr.  Aspirateur. 

Description  and  Mode  of  E.mploy.ment. — 
There  are  two  forms  of  'aspirator  '  in  common  use. 
(I)  That  designed  by  Dieulafoy  in  1869  consists 
of  a  glass  syringe,  with  a  capacity  of  one  to  four 
fluid  ounces,  having  at  its  lower  end  two  openings 
provided  with  stopcocks.  If  the  piston  is  raised 
after  the  cocks  are  closed,  a  vacuum  is  created  in  the 
syringe,  which  can  be  maintained  by  fixing  the 
piston  in  the  withdrawn  position.  An  india-rubber 
tube  is  fitted  into  each  of  the  two  openings,  and 
these  lubes  are  provided  with  coils  of  wire  inside  to- 
prevent  them  from  collapsing.  At  the  end  of  one 
tube  is  fixed  a  fine  hollow  needle.  The  needle 
should  have  only  one  opening,  at  the  point.  The 
instrument  is  thus  used  : — A  vacuum  having  been 
created  in  the  syringe,  the  needle  is  introduced  into 
the  part  to  be  operated  upon.  As  soon  as  the 
opening  of  the  needle  is  beneath  the  skin  the  stop- 
cock leading  to  it  must  be  opened.  The  vacuum 
will  then  extend  to  the  point  of  the  needle  ;  and 
consequently,  if  it  be  gently  pushed  onwards,  the 
moment  it  encounters  fluid  this  will  jet  up  into  the 
glass  syringe,  when  its  nature  may  be  ascertained. 
In  aspiration  thus  performed  it  is  impossible  to 
]3ass  the  needle  through  a  collection  of  fluid  without 
discovering  it.  If  the  fluid  is  sufficient  in  amount 
to  fill  the  syringe,  the  stopcock  leading  to  the 
needle  is  to  be  closed  and  the  other  opened  :  by 
this  the  fluid  may  be  discharged.  The  vacuum  may 
then  l)e  re-established,  and  the  operation  repeated 
as  often  as  is  necessary.  The  aspirator  may  be  con- 
verted into  a  siphon  by  opening  both  stopcocks 
when  the  syringe  is  full,  and  allowing  the  discharge- 
lube  to  hang  down.  The  action  of  the  instrument 
may  also  be  reversed,  and  it  may  be  thus  employed 
for  injecting  fluids.  (2)  In  Potain's  aspirator  the 
receiver  is  a  glass  bottle,  from  which  the  air  is 
exhausted  by  means  of  an  attached  air-pump.  An 
objection  to  this  is  that,  if  the  needle  fiecomes  choked, 
it  cannot  be  cleared  fiy  pushing  down  the  piston 
and  driving  some  of  the  fluid  back  through  it  ;  but 
it  has  the  advantage  of  being  less  liable  to  get  out 
of  order,  as  the  fluid  does  not  touch  the  exhausting 
syringe.  The  disadvantage  can  be  avoided  by  the 
use  of  an  attached  trocar  and  cannula,  but  this 
modification  is  suitable  only  when  the  exact  locality 
of  the  fluid  is  known,  for  the  instrument  is  thereby 
converted  into  a  mere  'suction-trocar.'  The  needles 
employed  vary  in  size.  Dieulafoy  recommends  that 
they  should  be  about  =;-,  ~,  J-,  and  ~  of  an  inch  in 
diameter,  and  calls  them  Nos.  i,  2,  3,  and  4  respec- 
tive!). 

The  fiillowing  rules  must  always  be  oliserved  in 
using  the  aspirator :— 1st.  See  that  the  skin  is 
thoroughly  cleansed  [see  Asepsis),  the  needle  per- 
vious and  clean,  and  the  syringe  in  order  before 
using  it.  It  is  advisable  to  boil  the  needle 
before  use.    .Vny  parts  made  of  platinum  can  be 
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sterilised  by  healing  over  a  spirit  lamp.  2nd.  The 
needle  must  be  pushed  straight  on  in  one  direction 
only.  Its  course  should  not  Ix;  altered  while  the 
point  is  under  the  skin.  If  no  fluid  is  found,  it 
may  be  withdrawn  and  reinserted.  It  must  l>e  held 
as  steady  as  possible  during  the  aspiration.  3rd.  If 
the  fluid  will  not  flow  with  the  pressure  of  the 
atmosphere,  it  is  of  no  use  squeezing  and  pressing 
the  part.  This  can  only  do  harm.  4th.  Aspiration 
must  cease  at  once  when  blood  conies  in  any 
quantity,  especially  in  abscesses.  5lh.  Keep  up  the 
vacuum  during  the  withdrawal  of  the  needle,  lest 
some  of  the  morbid  fluid  be  left  in  its  track.  6th.  If 
the  needle  becomes  choked,  force  a  little  of  the  fluid 
back  through  it  in  order  to  clear  it.  In  Potain's 
instrument  the  trocar  can  be  re-inserted.  7th.  After 
use  the  whole  apparatus  must  be  thoroughly  cleaned 
w  ith  ]ilain  water  for  completely  removing  pus,  blood, 
and  other  albuminous  fluids,  which  would  be  coagu- 
lated by  carbolic  acid.  .\fler  this  is  thoroughly 
done,  the  needle,  tubes,  and  syringe  should  be  dis- 
infected by  boiling.    Si:d  Asepsis. 

Uses. — Aspiration  is  used  for  purposes  of  dia- 
gnosis and  treatment.  Dieulafoy  asserts  that  with 
the  No.  I  needle  it  is  possible  to  search  for  fluid 
without  danger,  whatever  may  be  its  seat  or  its 
nature  ;  and  experience  has  proved  this  to  be 
practically  true.  In  treatment  it  has  been  employed 
in  the  following  affections,  but  is  now  much  less 
used  than  formerly,  owing  to  the  marked  diminution 
in  the  risk  of  septic  contamination  of  open  incisions, 
and  the  proved  necessity  either  for  continuing  the 
drainage  of  a  cavity  from  which  fluid  has  been  with- 
drawn, or  for  combining  other  surgical  procedures 
with  the  removal  of  the  morbid  fluid. 

Abscesses. — In  acute  abscesses  simple  aspiration 
is  usually  of  little  value,  as  the  pus  soon  re- 
accumulates.  In  chronic  abscesses  connected  with 
<liseased  bone  it  usually  fails,  and  is  often  im- 
practicable, from  the  presence  of  cheesy  masses  in 
the  pus.  If  performed  with  proper  antiseptic  pre- 
cautions, however,  it  can  do  no  harm,  and  may,  if 
repeated,  diminish  the  size  of  the  sac  before  other 
means  are  adopted,  or  even  eficct  a  cure.  Instt-ad 
of  the  small  needle,  a  large  trocar,  from  ^  to  ^  inch 
in  diameter,  is  fitted  to  the  aspirator.  If  necessary 
a  small  incision  is  made  in  the  skin  to  facilitate  the 
introduction  of  the  trocar.  The  abscess  having 
been  emptied  of  its  contents,  the  cavity  is  distended 
with  a  solution  of  percliloride  ( i  in  4.000),  or  of 
liiiiiodide  (I  in  5,000)  of  mercury,  which  is  also 
withdrawn  by  the  aspirator.  This  must  be 
repeated  again  and  again,  till  the  fluid  returns 
perfectly  clear.  Finally,  an  emulsion  of  iodoform 
and  glycerine  (I  in  10)  is  injected,  the  trocar  is  with- 
drawn, and  the  opening  sealed  with  collodion. 
Most  commonly  the  abscess  fills  again  in  a  few  days, 
after  which  the  fluid  may  be  gradually  absorbed, 
but  it  is  frequently  necessary  to  repeal  the  operation 
more  than  once.  The  method  has  often  to  be 
supplemented  by  that  of  free  drainage. 

Diseases  of  the  Liver.  —  Hydatid  cysts  were  for- 
merly treated  by  aspiration.  See  Paracentesis. 

Retention  of  Urine  may  be  safely  relieved  by 
using  No.  2  needle  above  the  pubes ;  but  great 
care  must  be  taken  that  the  needle  is  sharp  as  well 
as  clean. 

Diseases  of  Joints. — Aspiration  is  occasionally 
useful  in  acute  synovitis,  especially  of  the  knee- 
joint  (see  Joints,  Diseases  of).  No.  i  or  2 
needle  sliould  be  used.    Spina  bifida  is  occasionally 


treated  by  aspiration,  with  or  without  the  subsequent 
injection  of  .Morton's  fluid.  In  Pleurisy  accom- 
panied by  serous  exudation,  aspiration  is  frequently 
employed  (see  Pi.eura,  Diseases  of;  and  P.\ra- 
CENTESIS).  In  Ascites,  except  for  purposes  of 
diagnosis,  the  aspirator  presents  no  advantages  over 
a  trocar  properly  constructed  so  as  to  e.\clude 
air  (see  Parace.ntesis).  Pericarditis. — The  opera- 
lion  of  aspiration  has  frequently  been  successfuUv 
performed  for  grave  pericardial  effusion.  It  is  thus 
carried  out  : — A  spot  is  chosen  2  to  2\  in.  beyond 
the  left  edge  of  the  sternum,  in  the  4th  or  5tli 
interspace.  No.  2  needle  is  then  passed  obliqueh 
upwards  and  inw  ards,  care  being  taken  to  turn  on  the 
\  acuuni  as  soon  as  the  eye  is  covered.  The  moment 
the  fluid  jets  into  the  syringe  the  needle  must  be 
held  steadily  till  the  flow  ceases.  If  this  be  done 
there  is  no  danger  of  wounding  the  heart.  If  there 
is  any  doubt  as  to  the  existence  of  fluid.  No.  i 
needle  must  be  employed,  with  which  the  heart 
may  be  punctured  without  great  danger. 

Frki).  C.  Wallis. 

ASTHENIA  .  , 

ASTHENIC      ("i  priv.  ;  and  (rSfi/oj,  strength). — 

Terms  signifying  want  of  strength.  As  applied  to 
the  entire  system,  they  indicate  considerable  general 
debility  ;  in  connection  with  particular  diseases,  they 
imply  that  these  are  attended  w  ith  marked  weakness. 
Sec  nKi;ir,n  v. 

ASTHENOPIA  (a,  priv.  :  o-flfVor,  strength  :  .and 
fiv|/,  the  eye). — Weakness  of  sight.  See  Vision, 
Disorders  of. 

ASTHMA,  SPASMODIC  (aa^tia,  panUng  ;  from 
Stti,  I  blow). — .SvNON.  :  Bronchial  asthma;  Fr.- 
Asthine  ;  Ger.  Bronchial-Ast/ima. 

Definition. — An  afiection  characterised  by 
severe  paroxysmal  dyspnoea  recurring  at  more  or 
less  definite  periods,  generally  in  the  night,  the 
dyspnoea  being  due  to  spasmodic  contraction  of  the 
bronchi,  produced  by  a  variety  of  causes. 

.Etioi.ogv. — The  causes  that  induce  an  attack  of 
asthma  are  very  various,  and  may  be  roughly  classed 
according  to  their  action,  direct  or  indirect,  on  the 
respiratory  organs.  In  the  former  class  the  exciting 
cause  immediately  affects  the  mucous  membrane  ;  in 
the  latter  it  does  so  in  a  more  circuitous  manner, 
generally  through  the  blood  or  the  nervous  sys- 
tem :  — 

,  Dust. 
Vegetable  irritants. 
Direct  -  Chemical  vapours. 

I  .\nimal  emanations. 
I  Climatic  influences. 
^  Bronchial  inflammation. 

(Through  the  nervous  (  Centric, 
system.  t  lixcito-molor. 

I  hrough  the  blood    '  Syphdis. 
I  i  Skin-diseases. 

Heredity.  \  Renal  diseases. 

Direct  causes. — Common  roadside  dust :  flufl  from 
woollen  clothing  ;  the  dust  of  mills,  threshing-floors, 
or  bakehouses  :  and  any  mechanical  particles  w  hen 
inspired,  w  ill  produce  in  some  persons  an  asthmatic 
seizure  ;  dust  of  low  specific  gravitv  being  more  apt 
to  have  this  eflect  than  heavy  ])articles  like  coal, 
steel-filings,  i*ic. ,  from  which  arise  lesions  in  the 
lung  of  a  more  permanent  and  serious  character. 
The  odour  evolved  by  certain  vegetables,  such  as 
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2cacuaiih;i  ;  llic  pollen  of  nuiny  grasses  and  plants 
e  Hay-i  kvek)  ;  certain  chemical  vapours,  as 
It  of  pitch,  sulphurous  acid,  and  phosphorus- 
nes  ;  the  peculiar  smell  of  some  animals,  as  dogs. 
Is,  horses,  and  hares,  may  each  provoke  a  spasm 
individual  cases. 

A  still  more  powerful  cause  is  climatic  influence, 
;  action  of  which  on  different  patients  cannot, 
fortunately,  be  reduced  within  the  limits  of  a  law, 
t  dci)ends  mainly  on  the  idiiisyncrasy  of  the  indi- 
Jual.  Extremes  of  temperature,  or  excessive  dry- 
ss  or  dampness,  may  produce  an  asthmatic  seizure, 
t  in  the  largest  number  of  cases  one  of  two  ele- 
.■nts  appears  as  the  chief  factor.  One  large  class 
sufferers  trace  the  attack  to  dauipness,  whether  of 

I  or  of  atmosphere,  in  combination  with  either 
at  or  cold  ;  another  to  chscih-ss  of  atmosphere  and 
,vanl  of  proper  circulation  of  air,  such  as  is  found 
deep  valleys  and  thick  forests,  and  during  thundery 
:ather — this  last  class  experiencing  great  relief 
len  a  bree/.e  sjirings  up.  Malaria  plays  an  impor- 
it  part  occasionally  in  the  causation  of  asthma. 
Far  more  general  and  intelligible  in  its  action  is 
iii,/iia/ iii/hiiit/iia/ioii,  which  is  the  cause  in  80  per 
111.  of  as'thmalic  cases.     It  frequently  happens 

II  after  whooping-cough,  measles,  or  infantile 
unchitis  the  tendency  towards  asthma  begins  to 
■pear.  These  diseases,  implicating  as  they  do 
th  bronchial  muscle  and  nerve  supplying  it,  leave 
fir  mark  l)chind,  cither  in  irritabilit)-  of  the  nnicous 
.■nibrane  ;  in  induration  of  some  portion  of  the 
;ig,  generally  at  the  root  ;  or  in  enlargement  of  the 
onchial  glands,  causing  pressure  on  the  pneumo- 
strics,  or  on  some  of  the  branches  of  the  pul- 
anary  plexuses  (sec  Bronciii.a.1.  Glands,  Diseases 
)  ;  and  thus  lay  the  foundation  of  asthma  in  after- 
e.  .\sthma  following  on  arre>led  phthisis  is  not 
re  in  adults,  probably  from  enlargement  of  the 
onchial  glands.  In  other  instances  the  indirect 
use  may  "be  found  in  morbid  stales  of  the  nose  or 
roat. 

ludirccl  causes. — This  class  of  causes  includes 
ose  acting  through  the  general  nervous  .system  ; 
ose  acting  through  the  blood  ;  as  well  as  the 
ircditary  influences. 

The  i-attru  subdivision  eml)races  attacks  arising 
im  emotion,  anger,  or  fright  ;  as  well  as  the  curious 
ternations  of  asthma,  neuralgia,  angina,  and  gas- 
.dgia  due  to  some  centric  irritation  in  the  medulla, 
volving  the  origins  of  the  fifth  and  eighth  pairs  of 
;rves,  and  manifesting  itself  by  aflfecting  first  one 
anch  and  then  another  of  these  nerves. 
Exiito-viotor  causes  may  be  illustrated  l)y  indi- 
■stion  or  costive  bowels  giving  rise  to  a  paroxysm 
■  asthma.    In  the  first  case,  irritation  of  the  medulla 

induced  through  the  gastric  branches  of  the 
ieunu)gastric,  and  a  motor  efi'ect  is  reflected  through 
le  pulmonary  branches.  These  /^cptic  attacks,  as 
ley  are  called,  occur  uujre  frequently  after  suppers 
lan  dinners,  probably  because  reflex  irrilabilily  is 
ways  exalted  by  sleep,  as  we  know  to  be  the  ca<e 
1  epilepsy  and  the  convulsions  of  childhood. 

Ciout,  towards  old  age,  often  takes  the  form  of 
.thmatic  seizures,  which  alternate  with  the  articular 
Tections.  In  like  manner  attacks  of  the  disease 
ive  been  attributed  to  syphilis,  but  here  the  poison 
inerally  acts  by  enlarging  the  bronchial  glands. 

Tiie  connection  between  asthma  and  various  kinds 
"  skin-disease  is  intimate  :  the  sub.-.idence  of  ec/ema, 
I  urticaria,  or  of  psoriasis,  has  often  been  accom- 
anied  by  fits  of  spasmodic  breathing,  which  have 


ceased  on  the  reappearance  of  the  eruptions.  1 1  ere, 
again,  the  state  of  the  blood  is  presumed  to  be  the 
origin  of  both  maladies,  as  in  disease  of  the  kidneys, 
which  will  be  presently  referred  to. 

//,vt.Y//(j' can  be  traced  in  about  40  per  cent,  of 
asthmatics,  though  the  tendency  often  does  not  show 
itself  till  late  in  life.  The  characteristic  fi)rm  of 
chest  is  frecjuently  transmitted  from  parents  to  chil- 
dren ;  and  even  when  this  is  not  so,  a  disposition 
towards  s])asmodic  symptoms  in  catarrhal  attacks  is 
often  seen  in  the  children  of  some  asthmatics. 

Symi'Toms. — The  patient  may  retire  to  bed  with 
few  or  no  premonitory  symptoms,  and  sleep  for 
some  hours,  but  is  disturbed  in  the  late  night  or 
early  morning — 2  A.M.  is  a  connnon  time — by  a 
feeling  of  ojjpression  approaching  to  suffocation, 
referred  either  to  the  throat,  sternum,  or  epigastrium, 
which  ol)liges  him  to  sit  up  in  order  to  breathe. 
.Sometimes  the  onset  is  more  gradual  :  the  patient, 
having  fallen  asleep  in  spite  of  uneasy  sensations, 
begins  to  wheeze  during  sleep,  and  is  only  aroused 
when  the  d_\-spnoea  becomes  severe.  The  breathing 
is  accompanied  by  a  humming  sound,  which  gradu- 
ally develops  into  a  great  variety  of  discordant 
noises. 

In  order  lo  increase  the  capacity  of  his  chest  to 
the  utmost,  the  asthmatic  patient  sits  up  and  fixes 
his  shoidders,  either  by  placing  his  hands  on  either 
side  of  him,  or  by  supporting  his  elbows  on  his 
knees  ;  or  sometimes  he  stands  leaning  over  the 
back  of  a  chair  or  other  support.  In  one  or  other 
of  these  positions  he  remains  immovable,  with  chest, 
back,  shoulders,  and  head  fixed  ;  unable  to  speak 
or  even  to  move  his  head  ;  the  lips  being  parted  ; 
the  face  pale,  anxious,  and,  if  the  dyspnoea  continue, 
livid  ;  and  the  eyes  prominent  and  watery.  Every 
muscle  of  respiration,  ordinary  and  extraordinary, 
is  brought  into  requisition  ;  those  passing  from  the 
head  to  the  shoulders,  to  the  clavicles,  and  to  the 
riljs  become  rigid,  and,  in  place  of  moving  the 
head  and  neck,  act  the  reverse  way,  being  used  from 
fixed  points  to  rai.se  and  dilate  the  thorax.  Tlie 
trapezii  and  levatores  anguli  scapula;  by  their 
contraction  elevate  the  shoulders,  in  order  that  the 
muscles  connecting  these  with  the  ribs  ma)-  act  as 
elevators  to  the  latter.  Even  the  muscles  of  the 
back  are  pressed  intci  the  .service,  and  they  almost 
cease  to  stipport  the  back  ;  consequently  the  patient 
stoop.s.  At  each  inspiration  the  sterno-cleido- 
mastoids  stand  out  like  cords,  leaving  a  deep  hollow 
between  their  sternal  attachments  ;  the  diaphragm 
is  contracted,  and  hence  the  stomach,  liver,  and 
heart  are  somewhat  displaced.  With  all  this  dis- 
play of  muscular  force,  the  chest  remains  almost 
motionless,  being  expanded  to  a  variable  extent. 

In  spite  of  the  great  dyspnnja,  respirations  are 
not  pro|)ortionately  frequent,  seldom  exceeding 
thirty,  and  sometimes  falling  to  nine  a  minute. 
The  expiration  is  prolonged,  lieing  generally  two  or 
three  times  as  long  as  the  inspiration.  The  pulse 
is  usually  slow  and  feeble  ;  the  temperature  rarely 
exceeds  99"  F.,  and  is  often  below  c/i°\- .  .Vnalysis 
of  the  expired  air  shows  the  oxygen  to  be  almost 
entirely  replaced  by  carbnnic  acid,  which  may  in- 
crease from  the  normal  to  as  much  as  II  per  cent., 
the  nitrogen  varying  from  89  to  93  per  cent.  The 
arrest  of  expiration  is  |)robably  the  cau.se  of  the  ac- 
cumulated carbonic  acid,  but  the  total  disappearance 
of  the  oxygen  is  hardly  to  be  explained,  for  that 
oxidation  t)f  the  tissues  does  not  proceed  is  >how  n 
by  the  pale  urine  piussed  after  the  fit. 
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Physical  Signs. — These  reveal  less  than  niighi 
be  expected.  The  percussion-note  is  somewhat 
raised  over  the  whole  chest,  most  so  in  the  posterior 
regions,  where  a  drum-like  sound  occasionally  pre- 
vails ;  this  hyper-resonance  is  probably  due  to 
accumulation  of  air  induced  by  obstructed  expira- 
tion, and  in  incipient  cases  passes  off  with  the  attack. 
The  normal  areas  of  cardiac  and  hepatic  dulness 
often  disappear  during  the  attack,  owing  to  the 
emphysema  temporarily  induced.  When  the  attack 
has  passed  off,  careful  examination  will  sometimes 
detect  dulness  in  the  supra-scapular  or  inter-scapular 
regions,  on  one  or  both  sides  of  the  chest,  indicating 
probable  enlargement  of  the  bronchial  glands. 

Auscultation  shows  an  entire  abolition  of  the 
normal  breath-sounds,  and  the  existence  of  dry 
sibilant  or  sonorous  rhonchi  everj'where,  varying  in 
tone  according  to  the  calibre  of  the  bronchial  tubes  ; 
the  smaller  tubes  giving  the  high  notes,  and  the 
larger  ones  the  deep  notes.  These  sounds  continu- 
ally change  their  position,  springing  up  under  the 
listening  ear,  and  as  quickly  vanishing  again,  to 
give  place  to  profound  silence. 

Progress  and  Duration. — A  paro.xysm  of 
asthma,  when  once  established,  lasts  from  half  an 
hour  to  several  days,  and  generally  terminates  with 
expectoration — thin  and  transparent  if  the  seizure 
be  short  ;  but  abundant  and  more  or  less  opaque  if 
the  fit  be  prolonged,  or  if  the  case  be  chronic.  The 
sputum  has  also  been  found  to  contain,  in  greatest 
aliundance  at  the  close  of  the  attack,  (l)  the  so- 
called  Charcot-Leyden  crystals,  which  are  minute 
octahedra  of  unknown  composition,  but  soluble  in 
warm  water  ;  (2)  Curschmann's  spirals,  which  con- 
sist of  closely  packed  epithelial  cells,  arranged  in  a 
spiral  form  surrounded  by  mucoid  material  ;  and 
(3)  a  large  number  of  eosinophile  cells.  None  of 
these  are,  however,  pathognomonic  of  asthma.  The 
urine  is  light-coloured  and  plentiful  ;  the  skin  is 
bathed  with  perspiration  ;  and  flatus  is  often  ex- 
pelled from  the  bowels.  Little  or  no  food  is  taken 
during  the  attack,  at  the  close  of  which  the  patient 
falls  asleep. 

The  recurrence  of  the  attacks  when  once  they 
have  been  excited  is  generally  periodic ;  but  much 
depends  on  the  presence  or  absence  of  the  exciting 
cause.  In  many  cases  the  patient  is  quite  free  from 
wheezing  and  dyspnoea  in  the  intervals,  and  feels  and 
acts  like  other  people  ;  but  when  the  attacks  follow 
each  other  closely,  a  more  or  less  wheezy  condition 
remains  behind,  and  a  few  signs  of  obstructed 
breathing  are  generally  to  be  detected  in  the  inter- 
scapular regions. 

Complications  and  SiiQUKL.K. — If  the  asth- 
matic attacks  become  habitual,  their  effects  are  seen 
on  the  patient's  frame  and  on  the  organs  implicated. 
The  shoulders  become  raised,  the  head  being  buried 
between  them  ;  the  muscles  of  the  back,  owing  U> 
their  being  called  on  to  act  as  extraordinary  muscles 
of  respiration,  are  diverted  from  their  use  as  erectors 
of  the  spine,  which,  accordingly,  yields  in  the 
anterior  direction,  and  the  patient  sloops.  The 
frequent  occurrence  of  spasmodic  contraction  of  the 
bronchi  causes  hypertrophy  of  their  muscular  coal  : 
and  this,  with  or  without  the  congestion  of  the 
mucous  membrane  accompanying  it,  leads  in  time 
to  thickening  of  the  tubes  and  permanent  narrowing 
of  their  calibre.  The  more  common  result  of 
asthma  is  emphysema,  arising  from  the  difriculty  of 
expiration.  The  emphysema,  at  fust  temporary, 
becomes  in  chronic  cases  permanent,  and  gives  rise 


to  displacement  of  the  adjoining  organs  (^^«  Emphy- 
sema). Contraction  of  the  bronchi  largely  influ- 
ences the  pulmonary  vessels,  and  considerable 
obstruction  of  the  pulmonar)'  circulation  is  the 
result.  The  vessels  become  gorged,  and  the  lungs- 
sometimes  oedematous.  If  the  emphysema  be  ex- 
tensive, we  may  in  time  expect  dilatation  of  the 
right  side  of  the  heart  and  marked  prominence  of 
the  veins  of  the  breast  and  neck,  and  the  efiecLs 
ma}'  be  carried  so  far  as  to  cause  oedema  of  the 
lower  extremities  and  albuminous  urine,  as  the 
writer  witnessed  in  a  case  where  these  symptoms 
disappeared  on  the  subsidence  of  the  asthma. 

Pathology. —Patients  rarely,  if  ever,  die  of 
spasmodic  asthma,  though  death  may  ensue  from 
some  of  its  complications  and  sequelae ;  and  the 
disease,  being  a  functional  one,  cannot  be  said  tcv 
have  any  morbid  anatomy.  The  onset  and  depar- 
ture of  the  attack,  and  the  ever-changing  physical 
signs,  led  Laennec  to  think  that  whatever  obstruction 
in  the  bronchial  tubes  caused  the  phenomena  must 
be  of  a  spasmodic  and  transitory  nature.  He  there- 
fore concluded  that  asthma  was  due  to  a  spasm  of 
the  bronchial  muscles  which  had  been  described  b}- 
Reisseissen.  Laennec  also  showed  that  an  asth- 
matic sufferer  could  sometimes,  after  holding  his. 
breath,  actually  breathe  naturally  for  one  or  two 
respiralions,  thus  clearly  demonstrating  that  the 
spasm  was  capable  of  momentary  relaxation.  Other 
theories  were  put  forward,  and  doubt  was  thrown 
on  the  existence  of  muscular  fibres  in  the  bronchi, 
until  Dr.  C.  J.  B.  Williams  proved  their  existence 
by  his  experiments  on  the  lungs  of  oxen,  dogs, 
rabbits,  and  other  animals,  when  he  caused  con- 
traction of  the  'trachea  and  bronchial  tubes  by  the 
application  of  electrical,  chemical,  and  mechanical 
stimuli.  The  muscular  coat  was  shown  to  be  more 
abundant  in  the  smaller  tubes  than  in  the  larger, 
the  former  contracting  sufficiently  to  obliterate 
their  passages  entirely.  In  asthma,  excitation  of 
the  muscles  probably  takes  place  through  the 
anterior  and  posterior  pulmonary  plexuses,  which 
are  made  up  of  branches  from  the  pneumogastric, 
recurrent  laryngeal,  and  spinal  nerves,  and  from  the 
ganglia  of  the  sympathetic,  thus  giving  the  bronchial 
tubes  a  very  wide  area  of  connections.  The 
branches  of  the  pulmonary  plexus  form  a  network 
round  the  bronchial  tubes,  and  contain  some  minute 
ganglia.  When  the  cause  is  direct,  as  dust  of  any 
kind  or  climatic  influence,  the  spasm  may  be 
induced  by  reflex  action  through  these  small 
ganglia,  or  through  the  pulmonary  plexus,  though 
it  soon  extends,  involving  the  pneumogastrics,  and 
afi'ecting  the  thoracic  muscles  through  the  upper 
cervical,  phrenic,  and  dorsal  nerves.  Where  emo- 
tion, fright,  or  laughter  starts  the  fit,  the  irritation 
is  centric,  and  causes  a  motor  eftect  on  the  pul- 
monary plexus  through  the  pneumogastrics.  Where, 
again,  indigestion  excites  it,  the  sensation  passes 
through  the  gastric  branches  of  the  pneumogastric, 
and  is  reflected  by  the  motor  filaments  of  the 
pulmonary  plexus.  Lastly,  where  gout,  syphilis, 
albuminuria,  skin-disease,  and  heredity  are  the 
excitants,  we  may  regard  the  blood  itself  as  causing 
the  local  irritation.  Spasmodic  asthma  may,  there- 
fore, be  considered  as  a  neurosis  of  the  pulmonary 
branches  of  the  plexus  of  that  name  similar  to  other 
neuroses,  as  heuiicrania  and  sciatica,  and  giving 
rise,  through  the  motor  nerves  of  the  plexus,  to 
spasm  of  the  bronchial  muscle.  See  also  Bronchial 
c; LANDS  ;  and  Blood,  Morbid  Conditions  of. 
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Diagnosis. — Asthma  is  distinguished  from 
bronchitis  by  the  fugitive  physical  signs  ;  by  the 
spasmodic  character  of  the  dyspnoea  ;  and  by  the 
scant  expectoration.  The  breathing  in  bronchitis, 
when  at  all  difficult,  is  hurried  ;  in  asthma  it  is 
slow,  wheezy,  and  prolonged  ;  this  feature  also 
contrasting  strongly  with  the  gasping,  panting 
dyspnoea  generall}'  accompanying  pneumonia, 
pleurisy,  and  some  forms  of  heart-disease.  From 
troiip  it  is  recognised  partially,  but  not  entirely,  bv 
the  age  of  the  patient  ;  and  partly  by  the  character 
of  the  dyspniea,  which  in  croup  is  inspiratory, 
whereas  in  asthma  it  is  mainly  expiratory.  This 
characteristic  also  distinguishes  asthma  from  spasm 
of  the  glottis  and  the  various  forms  of  laryngeal 
dyspnoea.  The  diagnosis  from  emphysema,  which 
is  so  often  mixed  up  with  spasmodic  asthma,  is 
founded  chiefly  on  the  paroxysmal  character  and 
violence  of  the  asthmatic  dyspnoea,  and  on  the  com- 
plete freedom  (^f  the  intervals,  the  dyspnoL'a  of 
emphysema  being  more  or  less  permanent. 

Anetirysin  of  the  ao7-fa  and  other  mediastinal 
tumours  often  give  rise  to  symptoms  so  exactly 
simulating  spasmodic  asthma  as  to  make  the  dia- 
gnosis difficult,  and  this  is  to  be  accountedforby  these 
tumours  pressing  on  the  pneumogastric  nerve  and 
its  branches,  and  thus  inducing  an  asthmatic  spasm. 
These  cases  are,  as  a  rule,  however,  accompanied 
by  a  certain  amount  of  stridor  arising  from  laryn- 
geal spasm,  not  present  in  asthma,  and  this  sym- 
ptom is  often  of  great  diagnostic  value  in  obscure 
cases.  As  the  tumour  enlarges,  it  causes  greater 
pressure  on  the  lungs,  trachea,  oesophagus,  sym- 
pathetic ganglia,  or  other  structures,  and  produces 
shrill  cough,  dysphagia,  difficulty  of  inspiration, 
pain  in  the  chest,  impulse  in  the  thoracic  wall,  and 
other  well-known  aneurysmal  sym]itonis.  Moreover, 
certain  physical  signs  become  evident,  e.g.  dulness 
over  the  first  portion  of  the  sternum  or  to  the  right 
of  it,  or  between  the  scapulre  ;  tubular  sounds  and 
bronchophony  close  to  the  sternum,  or  above  one  or 
both  scapulre  ;  or  some  form  of  bruit  or  murmur  in 
the  course  of  the  aorta.  These  and  other  symptoms 
and  signs  contrast  sufficiently  with  those  of  spas- 
modic asthma  to  make  the  diagnosis  from  developed 
aneurysm  comparatively  easy. 

In  some  cases  of  rcjial  disease  in  W'hich  albumen 
appears  in  the  urine,  a  form  of  dyspnoea  appears, 
which  is  occasionally  marked  by  paroxysmal  features, 
and  has  been  mistaken  for  spasmodic  asthma. 
Renal  dyspnoea  differs,  however,  as  a  rule,  in  being 
more  continuous,  and  in  having  for  its  origin  iiedema 
of  the  lung  rather  than  bronchial  spasm.  See 
Respiration,  Disorders  of. 

Prognosis. — The  question  of  recovery  in  cases 
of  asthma  depends,  to  a  certain  extent  :  first,  on  the 
possibility  of  the  removal  of  the  exciting  cause  ; 
secondly,  on  the  age  of  the  patient  ;  thirdly,  on 
whether  the  attacks  increase  or  not  in  freojuency  ; 
fourthly,  on  the  condition  of  the  lungs  and  the 
breathing  in  the  intervals. 

If  the  patient  be  young  (say,  under  fifteen),  the 
chest  well  formed,  the  attacks  tending  to  diminish 
in  frequency  and  intensity,  and  the  lungs  free  in  the 
interval,  a  moist  hopeful  prognosis  can  be  given.  If, 
on  the  i>ther  hand,  the  patient  be  middle-aged,  the 
attacks  increasing  in  number  and  severity,  and  the 
breathing  more  or  less  short  in  the  intervals,  we 
may  conclude  that  there  exists  a  considerable  amount 
of  permanent  emphysema,  which  renders  the 
proignosis  of  an  unfavourable  character.     In  everv 


instance  the  detection  and  removal  of  the  exciting 
cause  or  causes,  as  the  case  may  be,  exercise  a 
chief  influence  over  the  prognosis. 

Treatmen'I'. — The  principal  difficulty  in  the 
treatment  of  asthma  lies  in  clearly  ascertaining  the 
nature  and  origin  of  the  exciting  cause.  When 
this  is  discovereol  two  great  principles  shoulol  guide 
us,  namely  :  first,  to  avoid  or  remove  the  ex- 
citing cause  ;  secomdiy,  to  allay  and  prevent  the 
spasm. 

Many  of  the  cases  arising  from  direct  causes,  as 
from  dust  and  chemical  vapours,  are  cured  by  simple 
avoiolance  of  the  exciting  cause.  Where  bronchial 
inflammation  induces  the  spasm,  the  inflammation 
must  be  subdued  by  salines  and  expectorants,  com- 
bined with  some  anti-spasmodic,  as  belladonna, 
henbane,  or  stramonium.  In  more  chronic  instances, 
where  some  thickening  oif  the  walls  of  the  larger 
bronchi  anol  enlargement  of  the  bronchial  glands 
exist,  iodide  of  potassium  in  doses  of  grs.  v.  tO' 
XV.,  or  iodide  of  sodium  in  doses  of  grs.  v.,  or  a 
combination  of  both  iodides,  has  Ijeen  found  very 
beneficial  when  persisted  in  for  long  periods. 
Symptoms  of  iodism  may  be  generally  averted  by 
temporarily  tliminishing  the  dose  and  diluting  more 
largely  with  water.  The  waters  of  Woodhall  and 
Purton  in  England,  o)f  Kreuznach  in  tiermany,  of 
Saxon  in  Switzerland,  anol  Salsomaggion'i  in  Italv, 
contain  iodides  largely  diluted,  and  may  be  bene- 
ficially administered  in  asthma.  Affections  of  the 
nose  or  throat  will  require  attention  {see  Nose, 
Diseases  of).  Where  the  attacks  depend  on  gout, 
syphilis,  or  renal  disease,  or  are  connected  with 
skin-disease,  treatment  must  be  olirected  to  the 
condition  of  the  blood.  Arsenic  proves  of  signal 
service  in  asthma  co-existing  with  eczema,  psoriasis, 
or  other  skin-aft'ections. 

Where  heredity  is  the  predisposing  cause,  the 
origin  of  the  disease  lies  generally  in  defective  de- 
velopment of  the  frame  or  of  the  lung-structure  of 
the  patient.  For  such  persons  gymnastic  exercises,, 
carefully  conducted  swinging  on  the  trapeze,  and 
other  means  of  expanding  the  upper  part  of  the 
chest  and  correcting  the  asthmatic  stoop  are  to  be 
employed,  combined  with  tepid  or  cold  sponging 
and  as  much  outdoor  life  as  possible,  with  walking 
anol  rioling  without  fatigue.  The  tendency  to 
catarrh  is  thus  lessened,  and  the  frame  of  the  patient 
developed  and  fortified.  In  a  large  number  of 
cases — as,  for  instance,  those  arising  from  climatic 
influences — we  have  to  treat  a  simple  neurosis,  and 
to  allay  the  spasm  either  by  climatic  or  by  medicinal 
means,  of  which  the  fonner  is  often  the  moire 
important,  and,  owing  to  the  leading  part  playeol 
by  the  idiosyncrasy  of  the  patient,  generally  the 
most  difiicult.  In  obstinate  cases  the  doctrine  of 
contrasts  appears  the  only  safe  one.  Where  the 
olisease  has  been  contracted  in  a  moist  climate,  a 
olry  one  must  be  tried  ;  if  in  an  inland  district,  the 
seaside  must  be  resorted  to ;  but  for  by  far  the 
majority  of  asthmatics  the  atmosphere  of  large  towns 
is  suitable  and  the  smokier  the  air  and  the  closer  the 
streets  the  more  good  do  the  sufferers  appear  to 
receive.  London,  Glasgow,  Birmingham,  and 
Bristol  are  all  favoiurable  resoirts  for  cases  of  neu- 
rotic asthma  ;  anol  the  points  of  difference  between 
their  atmospheres  and  that  of  the  country  consist 
(l)  in  greater  dryness  ;  (2)  in  deficiency  of  oxygen  ; 
and  (3)  in  excess  of  carbonic  acid  and  carbon  :  all  of 
which  peculiarities  appear  to  exercise  a  sedative 
effect  on  the  neurosis.    Damp,  whether  of  soil  or 
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atmosphere,  is  usually  lound  lo  be  hurlful,  and  is 
one  of  the  chief  exciting  causes  of  asthma.  Nothing 
exemplifies  this  more  completely  than  the  excellent 
results  in  cases  of  asthma  produced  by  climates  of 
which  the  atmosphere  is  dry. 

The  niedi<-iiies  most  useful  in  asthmatic  attacks 
are  antispasmodics,  either  stimulant  or  sedative. 
The  former,  including  alcohol,  strong  coffee,  nitro- 
glycerine, ether,  and  nitrite  of  amyl,  will  prove  more 
efficacious  where  emphysema  is  present  ;  the  seda- 
tive comprise  stramonium,  belladonna,  Indian  hemp, 
lobelia,  Datura  latula,  tobacco,  opium  with  its  alka- 
loids, and  drugs  of  a  similar  action.  These  may  be 
taken  internally  in  the  form  of  extracts  or  tinctures; 
or  smoked  in  pipes  or  as  cigarettes  ;  or  inhaled  as 
vapour  diffused  through  the  room  by  burning 
powders  or  pastilles  containing  them.  A  popular 
and  often  reliable  remedy  is  the  vapour  arising  from 
the  combustion  of  nitre-paper,  and  other  useful 
forms  of  powder  may  be  devised  ;  but  these  should 
be  recommended  with  caution,  lest  an  unfortunate 
habit  of  indulgence  in  fuming  preparations  be  ac- 
quired. In  the  severest  attacks  the  patient  can 
neither  smoke  nor  swallow,  and  in  this  difficulty  of 
inti'oducing  medicines  into  his  system  we  find  the 
hypodermic  injection  of  atropine  (gr.  i),  morphine 
(gr.  \-\),  and  chloral  hydrate,  or  suppositories  of 
morphine  and  belladonna,  prove  effectual ;  but  if 
albuminuria  or  emphysema  be  present,  or  if  the 
pulse  be  weak,  they  must  not  be  used.  Chloroform 
often  acts  like  a  charm  in  the  worst  cases,  and  after 
inhaling  20  to  60  minims  the  patient  will  gain  the 
sleep  which  has  been  denied  to  him  for  hours  or 
even  days  ;  but  as  the  effect  is  generally  transitory, 
and  the  use  of  the  remedy  not  free  from  risk,  it 
should  be  given,  if  at  all,  in  capsules  containing  a 
measured  dose.  Iodide  of  ethyl  (111  v-x.)  can  be 
inhaled  with  advantage.  Ether  is  safer,  but  not  so 
effective.  Chloral  hydrate  in  doses  of  15  to  20  grs. , 
repeated  every  four  hours  until  the  spasm  subsides, 
has  produced  not  only  temporary  but  even  perma- 
nent good  in  a  large  number  of  asthmatic  cases, 
and,  if  watched,  may  be  persisted  in  for  some  time. 
In  the  writer's  hands  it  has  proved  a  most  success- 
ful remedy.  In  the  use  of  antispasmodics  we  must 
avoid  judging  the  effects  of  one  from  the  failure  of 
another  of  the  same  class  ;  but  in  difficult  cases  we 
must  try  each  in  succession — for  it  often  happens 
that  the  successful  remedy  is  only  arrived  at  after 
repeated  trials. 

The  mineral  waters  of  Mont  Dore  and  La  Bour- 
boule  contain  arsenic,  and  appear  to  act  favourably 
in  the  more  purely  neurotic  cases  of  asthma,  while 
those  of  the  Pyrenean  sulphur  springs  of  Eaux 
Bonnes,  Eaux  Chaudes,  and  Cauterets,  are  reputed 
to  exercise  a  beneficial  influence  over  the  malady, 
but  they  have  not  been  successful  in  the  writer's 
experience,  and  it  is  more  probable  that  they  relieve 
by  reducing  the  catarrhal  sym])toms  than  that  they 
either  allay  the  spasm  or  prevent  its  recurrence. 

Compressed-air  baths  at  pressures  varying  from 
one  and  a  half  to  one  and  two  thirds  of  an  atmo- 
sphere, and  lasting  two  hours,  are  of  the  greatest 
benefit  to  asthmatics,  and  appear  to  reduce  the 
sensitiveness  of  the  pulmonary  plexus  and  to 
diminish  cough  and  spasm,  but  they  must  be  taken 
in  numbers  varying  from  24  to  50  to  be  of  per- 
manent value.    Sec  Air,  Therapeutic  Use  of. 

The  dietetic  treatment  varies  in  individual  cases, 
but  as  a  rule  asthmatics  should  dine  early,  and  for 
the  rest  of  the  day  limit  themselves  to  liquid  food, 


such  as  beef-tea,  soups,  and  milk,  combined  with 
such  an  amount  of  stimulant,  in  the  form  of  a  pure 
spirit,  as  may  be  necessar)',  thus  avoiding  anv  dis- 
tension of  the  stomach  and  intestines  before  retiring 
to  rest.  The  diet  should  consist  of  brown  bread, 
dry  toast,  and  biscuits — excess  of  starch  in  any  form 
being  studiously  avoided — a  fair  supply  of  plainly 
cooked  meat,  fish,  or  poultry,  and  a  limited  amount 
of  vegetables  and  fruit,  care  being  taken  to  select 
only  the  most  digestible  of  each  class.  Stimulants 
may  sometimes  be  taken,  but  with  discernment. 

C.  Theodore  Williams. 

ASTIGMATISM  (i,  priv.  ;  and  (TTi'7/uo,  a  spot 
or  point). — Synon.  :  Astigmism. — Want  of  sym- 
metry in  the  anterior  refracting  surfaces  of  the 
eyeball,  in  consequence  of  which  rays  of  light  pro- 
ceeding from  a  point  are  not  brought  to  a  focus 
upon  the  retina  as  a  point,  but  only  as  a  diffused 
.spot.    See  Vision,  Disorders  of. 

ASTRINGENTS.  —  Definition.  —  Medicines 
which  cause  contraction  of  tissues. 
.  Enumeration. — The  chief  astringents  are: 
Nitrate  of  Silver  ;  Sulphate  of  Copper  ;  Sulphate 
of  Zinc  ;  Acetate  of  Lead  ;  Perchloride  of  Iron  ; 
Alum  ;  Tannic  and  Gallic  Acids,  and  vegetable 
substances  containing  them,  such  as  Oak  Bark, 
Galls,  Kino,  and  Catechu  ;  and  Dilute  Mineral 
Acids.  Some  authors  also  include  in  this  class  of 
remedial  agents  such  articles  as  Ergot  of  Rye, 
which  contracts  the  blood-vessels  and  lessens 
hemorrhage  after  it  has  been  absorbed  into  the 
blood,  although  it  has  no  local  astringent  action. 

Action. — With  the  exception  of  gallic  acid, 
the  substances  already  mentioned  coagulate  or  pre- 
cipitate albumen.  Dilute  mineral  acids  do  not 
coagulate  albumen,  but  precipitate  many  albumi- 
nous bodies  from  the  alkaline  fluids  by  which  they 
are  held  in  solution.  When  applied  to  a  surface 
from  which  the  epidermis  has  been  removed,  the 
other  astringents  combine  with  the  albuminous 
juices  which  moisten  this  surface,  as  well  as  with 
the  tissues  themselves,  and  form  a  pellicle  more  or 
less  thick  and  dense,  which  in  some  measure  pro- 
tects the  structures  beneath  it  from  external  irrita- 
tion, at  the  same  time  that  they  cause  the  structures 
themselves  to  become  smaller  and  more  dense.  On 
a  mucous  membrane  they  have  a  similar  action,  and 
they  lessen  its  secretion.  It  was  formerly  supposed 
that  their  action  was  partly  due  to  their  causing 
the  blood-vessels  going  to  a  part  of  the  body  to 
contract,  thus  lessening  the  supply  of  fluid  to  it  ;  as 
well  as  to  their  effect  on  the  tissues  themselves. 
But  experiment  has  shown  that,  while  nitrate  of 
silver  and  acetate  of  lead  possess  this  power,  per- 
chloride of  iron  and  alum  do  not,  and  that  tannic 
and  gallic  acids  actually  dilate  the  vessels.  The 
astringent  action  of  these  latter  drugs  must  there- 
fore be  exerted  upon  the  tissues. 

Uses. — Astringents  may  be  employed  locally  in 
various  forms.  In  the  solid  form,  as  a  powder,  or 
in  various  preparations  such  as  lotions,  ointments, 
plasters,  and  glycerines,  the}-  are  applied,  espe- 
cially the  metallic  astringents,  to  wounds  and  ulcers 
for  the  purpose  of  reducing  the  size  and  increasing 
the  firmness  of  exuberant  granulations,  as  well  as 
of  protecting  the  surface  by  forming  a  pellicle  over 
it.  They  are  used  to  lessen  congestion  and 
diminish  the.  secretion  of  the  various  mucous  mem- 
branes :  as  a  lotion  lo  the  eye  and  mouth  ;  as  a 
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■gargle  or  a  spray  to  the  tliroat  ;  in  the  form  of  an 
injection  to  the  nose,  urethra,  and  vagina  ;  and  as 
-n  suppository  to  the  rectum.  Administered  inter- 
nally, several  astringents  have  a  powerful  effect  in 
checking  diarrhoea,  and  certain  of  them  may  have 
a  local  action  upon  the  stomach  and  intestines. 

The  remote  action  of  such  astringents  as  acetate 
of  lead  and  gallic  acid,  when  absorbed  into  the 
blood,  in  lessening  hemorrhage,  is  made  available 
in  the  treatment  of  haemoptysis,  hKmatemesis, 
h.eniaturia,  and  loss  of  blood  from  other  parts  of 
the  body.  T.  Lauder  Brunton. 

ASTURIAN  ROSE.— ^.Y  Peli.agk.^. 

ASYSTOLE  (a,  neg.  ;  and  (tuo-toAt),  a  con- 
traction).— Synon.  :  Fr.  Asystolic  ;  Ger.  Mauge- 
lende  Zusai/naeuziehnng. — The  most  advanced 
stage  of  progressive  failure  of  the  heart,  in  which 
the  ventricular  walls  have  become  so  feeble  that 
the  systole  is  incomplete  and  highly  irregular,  and 
the  cavities  are  dilated  from  over-distension  with 
undischarged  blood.    See  Heaki",  Dilatation  of. 

ATAVISM  (ataviis,  a  grandfather).— The  inheri- 
tance of  a  disease  or  constitutional  peculiarity  from 
a  generation  antecedent  to  that  immediately  pre- 
ceding.    See  Gou  l'. 

ATAXIA  1  ■  ,  ,    ,  T 

^-j-^^IQ  1^  (a,  pnv.  ;  and  Ta|ij,  order).  —  terms 

which  originally  meanl  any  irregularity  or  disorder, 
ljut  are  now  specially  applied  to  irregularity  of 
associated  or  co-ordinated  muscular  movements. 
Ataxia  is  frequently  used  as  synonymous  with  the 
■disease  known  as  locomotor  ata.xy.  See  also  Co- 
ORniNATioN  ;  E(,iu  1  LI BK I ti M  ;  and  Friedreich's 
Disease. 

ATAXIC     PARAPLEGIA.  — .S<v  Co.mbi.ned 

I3EGENERA1  ION   OF   THE  SpINAI.  CoRD. 

ATELECTASIS  (areAris,  imperfect  ;  and 
iKTaais,  expansion). — Absence  or  imperfection  of 
the  expansion  of  the  pulmonary  alveoli  which 
normally  takes  place  at  birth,  the  lungs  thus  re- 
maining more  or  less  in  their  fretal  condition.  See 
Lungs,  Collapse  of. 

ATHEROMA.— .S'tv  Arteries,  Diseases  of. 

ATHETOSIS  (ttdfTos,  without  fixed  position). — 
Deeiniiton. — A  name  given  to  a  condition  in 
which  the  hand  and  foot  are  in  continual  slow,  irre- 
gular movement,  and  cannot  be  retained  by  the 
will  in  any  given  position. 

Description. — The  special  character  of  the 
movements  in  athetosis  is  that  they  are  slow  and 
deliberate.  They  usually  affect  the  arm  and  leg  on 
one  side  only.  \'oluntary  power  is  considerable, 
l)Ut  is  interfered  with  by  the  slow  spasm.  The 
lingers  are  irregularly  flexed  and  extended  :  at  one 
moment  they  spread  wide  apart,  the  thumb  lieing 
outstretched  ;  thereafter,  first  one,  then  another,  is 
bent  into  the  palm,  and  again  extended,  the  move- 
ments being  extremely  varied.  They  can  be  ar- 
rested for  a  moment  in  certain  positions  by  the  will, 
ljut  are  then  renewed  with  increased  force.  The  foot 
is  usually  inverted,  the  toes  being  flexed  or  ex- 
tended, but  in  less  constant  movement.  The 
spasm  may  cause  pain.  The  muscles  sometimes 
become  hypertrophied.  The  movements  in  most 
cases  cease  during  sleep,  in  some  they  do  nut. 
Sensation  is  often  Irat  not  always  impaired. 


Tile  onset  of  this  condition  is  generally  after  an 
attack  (if  hemiplegia,  usually  slight,  and  when  it  has 
been  thought  to  be  primary  it  has  probaijly  been 
the  sequel  to  an  attack  of  paralysis  so  trifling  as  to 
escape  definite  notice.  Sometimes  it  has  been 
preceded  by  sudden  slight  hemiam-esthesia.  Most 
patients  who  have  presented  the  typical  form  have 
been  in  middle  life. 

Athetosis  differs  little  from  the  spastic  move- 
ment so  common  after  hemiplegia  in  children.  The 
slowness  of  the  movements  is  its  chief  distinction, 
with  the  slighter  degree  of  weakness  and  the  fad 
that  the  movements  are  less  related  to  voluntary 
movement.  These  distinctions  are  not  absolute. 
The  disorder  of  movement  after  hemiplegia  may  be 
identical  in  character  with  athetosis,  and  both  are 
essentially  the  same  in  general  relations.  In  what 
is  termed  'athetosis'  the  cerebral  lesion  is  so 
placed  as  to  cause  in  most  cases  no  distinct  hemi- 
plegia ;  but  its  occurrence  is  indicated  by  the  sud- 
den symptoms  which  precede  the  slow  movement. 
Tj'pical  athetosis  may  succeed  hemiplegia. 

Pathology. — It  is  probable  that  the  scat  of  the 
lesion  in  athetosis  is  generally  the  optic  thalamus  or 
its  neighbourhood.  The  sudden  onset  of  the  disease 
and  the  slight  affection  of  sensation  are  in  favour  of 
this  explanation  of  cases  in  which  there  is  no  dis- 
tinct hemiplegia.  Charcot  believed  that  all  post- 
hemiplegic chorea-like  movements  depend  on  the 
implication  of  fibres  outside  the  optic  thalamus.  In 
a  case  of  simple  ataxy  after  hemiplegia — an  analo- 
gous condition — the  writer  has  found  a  cicatricial 
sclerosis  extending  across  the  optic  thalamus,  and 
probably  left  by  a  patch  of  softening.  The  sym- 
ptoms, perhaps,  may  be  produced  in  various  ways, 
since  the  regulation  of  the  motor  processes  in  the 
cortex  is  complex.  One  cause  may  be  a  state  of 
disordered  action  of  the  motor  cells  of  tlie  cortex, 
due  to  a  prevention  of  the  upward  influence  from 
the  cerebellum.  The  great  frequency  of  such 
'  mobile  spasm  '  (as  it  may  conveniently  be  termed) 
after  infantile  hemiplegia,  when  the  lesion  involves 
the  white  substance  as  well  as  the  central  ganglia, 
and  even  the  motor  cortex,  suggests  that  this  form 
may  be  due  to  disordered  action  of  imperfectly 
controlled  structures  capable  of  greater  recovery  of 
function  than  in  adult  life. 

Prognosis. — This  is  unfavourable  ;  but  slight 
cases  may  improve  and  more  use  of  the  hand  he  re- 
gained by  practice. 

Treatment. — Nervine  tonics  may  do  some 
good.  The  continuous  current  has  been  said  to 
lessen  the  spasm,  but,  as  a  rule,  it  fails.  The 
positive  pole  may  be  placed  on  the  spine  or  brachial 
plexus,  tiie  negative  on  the  muscles  involved.  The 
sedulous  cultivation  of  the  power  of  ordered  move- 
ment b}' regulated  gymnastics  for  the  hand  proliably 
does  more  than  any  other  measure.  Upward 
massage  sometimes  seems  to  lie  of  slight  service. 
But  the  condition  is  one  very  little  amenable  to 
treatment.  W.  K.  (Rowers. 

ATONY   1  ■  ,     .       ,      1  T 

ATONIC  f        P'"'^'  '  ^      "^oi^os,  lone).  — lerms 

implying  want  of  tone,  power,  or  vigour  of  particular 
organs,  especially  of  those  which  are  contractile. 
See  Tone,  Wani'of 

ATRESIA  (a,  priv.  ;  and  TiTp-fj/ni,  I  pierce). — Ab- 
sence cjf  a  natural  opening  or  passage,  w  hether  con- 
genital or  caused  by  disease. 
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ATROPHY.  GENERAL.— Synon.  :  .\hirasnius. 
Definiiion. — Atrophy  means,  ctyniologically, 
simply  want  of  nourishmenl  (o,  priv.  ;  and  rpopT), 
nourishmenl),  bal  thi:  term  is  commonly  applied  U) 
ihc  condition  resulting  from  this— namely,  wasting. 
Gt'/ura/  atrophy  is  used  to  denote  wasting  in  which 
the  whole  body  participates.  All  acute  diseases  are 
accompanied  by  emaciation.  The  use  of  the  word 
'  atrophy '  is,  however,  confined,  as  a  rule,  to  cases 
where  the  interference  with  nutrition  has  been 
gradual,  and  the  loss  of  flesh  consequently  slow. 

-Etiology. — Atrophy  is  common  enough  at  all 
periods  of  life.  In  infants  and  children  it  is  due,  in 
the  majority  of  cases,  to  chronic  functional  derange- 
ments w  hich  interfere  with  the  digestion  and  elabora- 
tion of  food.  Less  frequently  it  is  a  con.sequence  of 
organic  diseiise.  In  adults  general  atrophy  seldom 
results  from  any  other  cause  than  organic  disease. 
In  old  age  atrophy  is  a  common  consequence  of  the 
degenerations  of  tissue  which  accompany  the  decline 
of  life.  The  interference  with  nutrition  may,  how- 
ever, be  aggravated  by  the  presence  of  disease. 

In  ill/a  II /s  till  tier  twelve  months  old  there  are  four 
principal  causes  to  which  persistent  wasting  can 
usually  lie  referred — namely,  unsuitable  food ;  chronic 
vomiting  (gastric  catarrh);  chronic  diarrhoea  (in- 
testinal catarrh)  ;  and  constitutional  diseases,  such  as 
inherited  syphilis  or  tuberculosis.  Bad  feeding,  by 
setting  up  a  chronic  catarrhal  condition  of  the 
stomach  and  bowels,  is  a  frequent  cause  of  both 
vomiting  and  diarrhoea,  but  it  may  produce  atrophy 
without  either  of  these  symptoms.  When  an  infant 
is  fed,  for  instance,  w  ith  large  quantities  of  farina- 
ceous mailer — a  form  of  food  which  is  alike  indiges- 
tible and  innutritious — a  very  small  part  only  can 
enter  as  nutriment  into  the  system.  The  remainder 
passes  down  the  alimentary  canal,  and  is  ejected  at 
rare  intervals  in  an  oftensive  putty-like  mass,  or  in 
hard  roundish  lumps.  The  child,  therefore,  although 
overloaded  with  food,  is  really  under-nourished,  and 
loses  flesh  as  long  as  such  a  diet  is  persisted  in.  If, 
as  often  happens,  diarrhoea  or  vomiting  be  set  up 
by  the  irritation  to  which  the  digestive  organs  are 
subjected,  wasting  is  more  rapid  and  the  danger  of 
the  case  is  increased.  Wasting,  indeed,  will  be 
found  in  every  case  where  the  food  selected  is  un- 
fitted for  the  child,  and  thus  it  is  not  infrequently 
seen  in  infants  who  are  fed  upon  milk  and  water 
alone.  The  casein  of  cow's  milk  is  difKcult  of 
digestion  by  many  infants  on  account  of  its  tendency 
to  coagulate  into  a  large  firm  clot  like  a  lump  of 
cheese.  In  this  respect  it  diflers  from  the  curd  of 
human  milk,  which  forms  light  small  flocculent 
coagula,  and  is  digested  without  dithculty.  Special 
preparation  is  therefore  generally  required  to  render 
cow's  milk  a  suitable  diet  for  a  young  child. 

It  is  not  only,  however,  unsuitable  food  which  is 
a  cause  of  atrophy  in  infants.  Catarrh  of  the 
stomach  and  bowels  may  be  present,  although  the 
feeding  is  in  all  respects  satisfactory.  Infants  are 
excessively  sensitive  to  chills,  and  catarrh  of  their 
delicate  digestive  organs  is  easily  excited.  Now, 
catarrh  of  a  mucous  membrane  is  always  ac- 
companied by  an  increased  flow  of  mucus,  and  this 
alkaline  secretion  soon  begins  to  swarm  with 
bacteria  which  set  up  decomposition  in  the  food 
taken.  Clastric  disturbance  from  this  cause  may  be 
seen  in  new-born  infants,  who  thus  are  rendered  for 
the  time  incapable  of  digesting  even  their  mother's 
milk.  In  such  cases  the  fault  is  usualh-  attributed 
to  the  milk,  which  is  said  to  be  unsuited  to  the 


cliild  ;  and  the  mother  is  compelled,  much  against 
her  .will,  to  w  ean  her  baby  and  feed  it  in  a  different 
way.  So  long  as  the  derangement  continues,  how- 
ever, no  food  appears  to  agree,  and  the  child  often 
after  a  time  dies  exhausted. 

Between  the  ages  of  one  and  three  years  atrophy 
is  commonly  associated  with  rickets.  In  these 
cases  the  wasting  is  noted  chiefly  about  the  chest 
and  limbs,  for  the  belly  is  large  and  swollen  from 
flatulent  accumulation.  .\t  this  age  children  are 
still  liable  to  w  aste  from  catarrh  of  the  stomach  and 
bowels  ;  indeed,  rickets  is  itself  often  complicated 
by  such  derangements.  Sarcoma  of  the  internal 
organs  is  also  sometimes  found  at  this  time  of  life, 
and  is  attended  with  extreme  emaciation. 

After  the  fifth  or  sixth  year  chronic  pulmonary 
tuberculosis  begins  to  appear.  Cases  of  heart- 
disease  as  the  result  of  acute  rheumatism  are  also 
more  frequently  seen.  Diabetes  mellitus,  too,  is 
sometimes  met  with.  AH  these  diseases  may  pro- 
duce much  interference  with  nutrition. 

From  the  time  that  the  child  begins  to  lake  other 
food  than  that  furnished  by  his  mother's  breast,  he 
is  liable  to  worms  in  the  alimentary  canal.  The 
presence  of  w  orms  is  frequently  accompanied  by  loss 
of  flesh,  not,  perhaps,  so  much  on  account  of  the 
parasites  themselves,  as  on  account  of  the  derange- 
ment of  the  digestive  organs  which  is  associated 
with  them.  Emaciation  due  to  this  cause  may 
sometimes  be  extreme. 

/;/  the  adult  marked  atrophy  is  almost  invariably 
a  .  sign  of  serious  organic  disease.  All  chronic 
ailments  are  Yiot  accompanied  by  marked  wasting. 
Purely  local  diseases  lead  to  little  loss  of  flesh  unless 
they  affect  some  part  of  the  digestive  apparatus,  or 
of  the  glandular  system  which  is  concerned  in  the 
elaboration  of  nutritive  material ;  or  otherwise 
directly  influence  the  processes  of  nutrition.  Thus, 
emaciation  quickly  results  from  gastric  ulcer  or 
chronic  dysentery,  but  chronic  tuberculosis  may 
produce  little  diminution  in  weiglit  so  long  as  the 
disease  remains  a  limited  local  tuberculosis,  and  so 
long  as  there  is  no  pyrexia,  diarrhcea,  or  profuse 
expectoration.  The  most  marked  atrophy  is  pro- 
duced by  general  tuberculosis,  cancer,  and  the 
infective  diseases  such  as  syphilis  ;  by  those  which 
set  up  a  persistent  drain  upon  the  system,  such  as 
severe  albuminuria,  chronic  ha;morrhages,  and  long- 
continued  suppurations  ;  or  by  those  which  directly 
impede  the  passage  of  nutritive  material  into  the 
blood  ;  and  in  the  latter  class  of  diseases,  influences- 
which  act  directly  upon  the  thoracic  duct,  such  as 
obstruction  to  its  passage  from  pressure  by  aneurysnv 
or  other  tumour,  must  not  be  overlooked.  There 
is  a  form  of  atrophy  sometimes  seen  in  hysterical 
females,  depending  upon  disordered  innervation,  in- 
which  the  most  extreme  emaciation  maybe  reached. 
Such  cases  are  marked  by  a  dislike  to  food  which 
may  amount  to  absolute  loathing.     5t-<-  Is'ei"R.\s- 

THENI.V. 

AN.vro.MiLAi.  Cii.VR.UTERS. — The  most  marked 
post-mortem  appearance  in  this  condition  is 
diminution  or  loss  of  fat,  especially  of  the  sulicu- 
taneous  adispose  tissue  ;  and  this  is  accompanied  by 
wasting  of  tlie  tissues  and  organs  generally.  The 
histological  elements  are  reduced  in  size  without 
undergoing,  as  a  rule,  actual  numerical  diminution. 
With  the  atrophy  is  often  associated  acertain amount 
of  fatty  degeneration. 

Symptoms. — -The  symptoms  of  general  atrophy 
are  loss  of  flesh,  lo.ss  of  colour,  and  loss  of  strength. 
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■combined  with  ulher  special  plienoniena  arising  from 
the  particular  disorder  to  which  the  impairment  of 
nutrition  is  <kie. 

Treatmen  t.-  The  treatment  of  general  atrophy 
consists  in  removing,  if  possible,  the  impediment  to 
efficient  nutrition.  In  the  case  of  a  child  the  diet 
must  be  selected  with  care.  Excess  of  farinaceous 
food  is  to  be  avoided,  and  cow's  milk  must  be  sterilised 
and  if  necessary  diluted  with  barley  water.  Warm 
woollen  clothing  should  be  insisted  upon,  and  special 
attention  should  be  paid  to  the  warmth  of  the  feet. 
Any  gastric  or  intestinal  derangement  must  be  al 
(jnce  remedied,  plenty  of  fresh  air  should  be  ob- 
tained, and  perfect  cleanliness  strictly  enjoined.  In 
an  adult  the  disease  whicli  is  the  cause  of  the  mal- 
nutrition must  be  sought  for  and  submitted  to  treat- 
ment. Efforts  should  be  made,  on  the  one  hand, 
to  arrest  any  drain  upon  the  system  ;  and,  on  the 
other  hand,  by  a  judicious  arrangement  of  the 
dietary  and  by  attention  to  the  eliminatory  organs, 
to  remove  ail  obstacles  to  nourishment.  Even  in 
cases  of  organic  .md  incurable  disease  much  benefit 
may  often  be  derived  from  due  observance  of 
physiological  laws.  Eusi  ACE  Smith. 

ATROPHY,  LOCAL.— This  condition  signifies 
atrophy  of  a  pari  of  the  body  which  may  be 
|)roduced  by  various  causes. 

Physiological  Atrophies. — These  form  a  dis- 
tinct class,  where  atrophy  of  a  part  of  the  body  takes 
place  in  the  ordinary  course  of  development.  Such 
are  the  wasting  of  the  thymus  gland  in  early  life,  and 
of  the  mamma;  and  sexual  organs  after  a  certain  age. 
Most  commonly  the  atropliy  is  here  closely  connected 
either  with  the  involution  or  perhaps  the  deve- 
lopment of  some  correlated  organ  ;  but  it  is  not 
jiossible  to  say  what  the  nature  of  this  connection  is, 
whether  one  of  nutrition  or  innervation. 

Acquired  Atrophies.— The  conditions  thus 
distinguished  possess  most  interest  for  the  practical 
physician.  VVasting  of  any  ]5art  of  the  body  during 
life,  when  not  physiological,  usually  depends  either 
upon  some  interference  with  the  blood-supply,  or 
some  disturbance  of  innervation  ;  but  to  these  must 
be  added,  in  the  case  of  organs  which  have  an 
active  and  continuous  function,  disuse  or  over- 
stinnihuion.  Deficient  blood-supply,  which  causes 
atrophy,  may  be  produced  by  the  obstruction  of  a 
nutrient  artery,  especially  if  it  be  gradual,  since 
sudden  blocking  will  produce  more  complicated 
phenomena.  Constant  pressure  is  a  cause  of  atrophy, 
because  it  interferes  both  with  the  blood-supply 
and  with  the  vital  actions  of  the  tissue-elements. 
Intermittent  pressure,  on  the  other  hand,  by  causing 
hyiKTannia,  is  more  likely  to  lead  to  hypertrophy. 
Mcnxover,  inadequate  renewal  of  blood  — that  is. 
filling  of  the  vessels,  even  to  excess,  with  venous 
blood — or  venous  engorgement,  though  at  first  it 
may  cause  enlargement,  mostly  leads  to  atrophy  in 
the  end  ;  as  is  seen  in  the  intralobular  zones  of  the 
liver  in  c;ises  of  disease  of  the  heart  obstructing  the 
circulation.  Many  forms  of  atrophy  in  old  age  are 
clearly  dependent  upon  senile  obstruction  of  the 
arteries,  for  example  that  of  the  skin,  spleen,  and 
kidneys.  The  instances  of  atrophy  from  disturbed 
innervation  are  less  easy  to  discriminate,  except 
where  there  is  actual  paralysis.  In  diseases  where 
the  nutritive  centre  is  destroyed — progressive  mus- 
cular atrophy  and  infantile  spinal  paralysis — loss 
of  [xnver  in  the  muscles  is  accompanied  by  wasting, 
far  more  rapid  than  that  which  results  from  disuse 


alone.  Division  of  the  nerve  of  a  limb  produces 
rapid  wasting  of  the  muscles  no  longer  used,  and 
this  is  accompanied  in  the  end  Ijy  some  diminution 
in  the  size  of  the  bones  and  accessory  parts.  Local 
atrophy  of  the  skin  is  sometimes  seen  in  regions 
limited  by  the  distribution  of  a  nerve,  especially 
some  branch  of  the  fifth  ;  and  more  extensive 
atrophy  of  one  side  of  the  face  or  head,  equally 
marked  out  by  nervous  distribution,  and  resembling 
some  cases  of  congenital  atrophy,  has  also,  though 
rarely,  been  observed.  In  such  cases  the  writer 
has  found  anKsthesia  of  parts  corresponding  to 
liranches  of  the  fifth  nerve,  but  absence  of  muscular 
paralysis,  such  as  would  be  due  to  affection  of  the 
seventh  nerve. 

Disuse  produces  atrophy  only  in  organs  whose 
functions  are  active  and  constant,  such  as  nerves 
and  muscle.  Is'ervous  tissue  wastes  constantly,  and 
sometimes  rapidly,  when  impulses  cease  to  traverse 
it.  This  is  seen  not  only  in  the  nerves  of  paralysed 
limbs,  but  even  in  the  nerve-centres  where  any 
interruption  of  the  nervous  channels,  either  above 
in  the  cerebrum,  or  below  in  the  nerve  trunks,  is 
followed  by  degeneration,  ending  in  atrophy,  of  the 
whole  nervous  tract  leading  from  the  cerebral  cortex 
to  the  peripheral  termination — so-called  secondary 
degeneration  of  the  cord.  In  muscular  tissue  the 
w  asting  is  almost  as  constant,  but  hysterical  paralyses 
make  an  exception,  the  helpless  limbs  preserving 
their  nutrition  in  a  surprising  manner.  In  organs 
whose  functions  are  intermittent  or  periodic,  disuse 
does  not  appear  necessarily  to  produce  atrophy,  as  is 
seen  in  the  testicles,  ovaries,  and  mamma;. 

That  excessive  stimulation  or  overwork  may 
produce  atrophy  is  seen  in  degenerative  diseases 
of  the  nerve-centres  arising  from  undue  mental 
activity  :  and  of  the  sexual  organs  from  excessive 
indulgence.  Overwork  of  muscles  very  rarely 
produces  atrophy  ;  but  the  w  riter  has  seen  instances 
where  special  muscles  were  exposed  to  strain  while 
the  general  nutrition  was  low.  Atrophy  of  muscles 
is  said  to  occur  in  soldiers  when  liadly  fed,  after 
long  exhausting  marches. 

Unexplained  Atrophies. —  Cases  of  local 
atrophy  occur  of  which  it  is  impossible  to  give  any 
satisfactory  explanation.  .Such  are  the  conditions 
known  as  linear  atrophy  of  the  skin  ;  some  remark- 
able cases  of  atrophy  of  bone,  especially  of  the 
skull  [frai;i!ilas  o-isinm),  and  of  some  parts  of  the 
cerebrum.  Atrophy  of  the  thyroid  gland  appears  to 
be  certainly  the  cause  of  the  disease  called  myx- 
a-denia,  but  the  cause  of  the  original  atrophy  is  un- 
know  n. 

It  is  possible  that  deficiency  of  special  kinds  of 
food  may  lead  to  atrophy  of  special  (organs  — thus 
deficiency  of  lime  may  make  the  l]ones  soft,  and 
deficiency  of  iron  arrest  the  development  of  blood- 
corpuscles  :  but  even  these  familiar  instances  must 
be  accepted  with  a  little  reserve.  In  the  same  way 
it  is  still  doubtful  whether  any  special  drugs,  such 
as  iodine,  can  produce  atrophy  of  special  glands. 

Pathology. — Wasting  may  occur  simply,  or  as 
a  consequence  of  change  of  substance,  or  from  the 
intrusion  of  some  new  material  ;  in  other  words, 
there  may  be  simple  atrophy,  atrophy  from  dc- 
gcneratio)! ,  or  atrophy  by  stibsliliilioi.  The  first 
is  probably  rare  ;  generally  some  change  of  sub- 
stance occurs.  The  most  frequent  degenerative 
process  is  fatty  degeneration  ;  the  albuminous  sub- 
stance being  replaced  by  fatty  matter,  which,  if 
afterwards  absorbed,  leaves  a  void.    Organs  thus 
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affected  may  be  apparently  enlarged,  though  the 
original  substance  is  wasted.  '  Atrophy  from  sub- 
stitution is  seen  when  the  connective  tissue  of  an 
organ,  for  instance,  increases,  compressing  and 
destroying  the  other  tissue-elements  ;  and  these  not 
being  renewed  when  the  newly  formed  connective 
tissue  contracts,  the  whole  organ  is  diminished  in 
bulk.  This  is  seen  in  all  the  changes  called 
cirrhosis  or  fibroid  degeneration,  as  in  cirrhosis  of 
the  liver  and  kidney.s.    See  Fibrosis. 

Treatment.-  No  general  rules  can  be  laid 
down  for  treating  all  cases  of  local  atrophy.  Where 
the  blood-supply  is  deficient,  we  have  rarely  any 
means  of  supplementing  it  ;  where  innervation  is 
at  fault,  it  is  seldom  under  our  control.  In 
general,  harm  rather  than  good  results  from  any 
attempt  to  attract  blood  by  artificial  irritation.  In 
the  case,  however,  of  atrophy  from  disuse  of  the 
nervo-muscular  system,  a  line  of  treatment,  and 
more  especially  of  prophylaxis,  is  very  early  indi- 
cated ;  this  is,  to  keep  the  muscles  in  exercise  by 
artificial  means,  particularly  by  electricity,  or  by  the 
processes  of  friction  and  kneading  combined  with 
passive  movement  {see  Massage).  In  this  way  so 
much  of  the  atrophy  as  is  due  simply  to  disuse  may 
be  checked  for  the  future,  and  even  the  former  loss 
repaired.  We  shall,  moreover,  never  do  harm  by 
attempting  to  supply  some  special  elements  of  food 
which  appear  to  be  deficient,  as  iron  for  the  blood 
and  phosphorus  for  the  bones  or  nervous  system. 

J.  F.  Payne. 

AUDITORY  MEMORY.— Aphasia. 

AUDITORY  NERVE,  Diseases  of.— See  Ear, 
Diseases  of ;  and  Hearing,  Disorders  of. 

AURA  (ailpa,  a  breeze). — A  peculiar  sensation, 
subjective  in  origin,  immediately  preceding  an 
epileptic  or  hysterical  convulsion,  and  named  re- 
spectively ain-a  epileptica  and  aura  hysterica.  The 
word  was  adopted  at  a  time  when  the  arteries  were 
believed  to  contain  air  because  the  sensation 
described  was  that  of  the  passage  of  cold  air  from 
the  trunk  or  extremities  to  the  head  ;  but  it  has 
been  extended  so  as  to  include  any  phenomenon, 
whether  sensory  or  motor,  that  ushers  in  a  fit  of 
epilepsy  or  of  hysteria. 

AURAL  DISEASES.— ^t?6'  Ear,  Diseases  of. 

AUSCULTATION  [ausciilto,  I  listen).— A 
method  of  physical  examination,  which  consists  in 
listening  over  various  parts  of  the  body,  either  by 
llie  direct  application  of  the  ear  (immediate  auscul- 
tation)., or  by  the  aid  of  special  instruments 
[mediate  auscultation),  for  the  purpose  of  studying 
certain  sounds  produced  in  health  and  disease. 
Sec  Physical  Examination. 

AUSCULTATORY  PERCUSSION.— A  method 
of  physical  examination,  in  which  the  sounds 
elicited  by  percussion  are  studied  by  means  of 
auscultation.    See  Physical  Examination. 

AUSTRALASIA.— The  portion  of  Polynesia 
lying  between  io°  and  50°  S.  latitude,  and  110°  E. 
and  170°  W.  longitude,  which  may  be  said  to 
include  Australia,  Tasmania,  New  Zealand,  the 
I'iji  Islands,  the  New  Hebrides,  and  some  less 
important  islands. 

Australia. — The  climate  of  the  vast  continent 
of  Australia,  which  is  partly  temperate  and  partly 


tropical,  depends,  first,  on  its  latitude,  and, 
secondly,  on  its  conformation,  the  mountain  ranges 
being  distributed  along  the  coast-lines,  especially 
on  the  eastern  shores.  In  the  interior,  which  is 
comparatively  flat,  and  believed  to  be  for  the  most 
part  a  sandy  desert,  there  is  great  heat  and  little 
rain.  The  hot  winds  from  the  interior  are  often 
.sufficient,  in  the  summer,  to  raise  the  thermometer 
to  127"^  F.,  and  on  the  amount  of  protection 
from  these  enjoyed  by  the  various  towns  depends 
their  climate.  There  are  also  sea-winds  from  the 
N.  and  N.E.  The  southerly  winds,  prevailing 
chiefly  from  November  to  Februar)-,  blow  from  the 
Antarctic  Circle,  and  are  cold  w-inds  of  great 
velocity,  ending  in  heavy  thunderstorms.  In  the 
tropical  region  the  rainfall  is  from  November  to 
April  ;  and  in  the  temperate,  which  lies  to  the 
east  and  south,  it  prevails  only  in  the  winter 
season. 

The  following  are  among  the  principal  towns  or 
centres  to  which  invalids  proceed  :  — 

Adelaide,  the  capital  of  South  Australia,  lal.  35° 
S.,  long.  1355°  E.  This  place  suffers  from  great  heat 
and  drought.  The  mean  temperature  is  65',  the 
maximum  115°,  and  the  minimum  34^^;  the  range 
being  81°,  iand  the  mean  daily  range  20°.  The 
humidity  is  60  per  cent.,  and  the  rainfall  21  inches, 
but  varies  greatly.    The  soil  is  sandy. 

Brisbane,  the  chief  town  of  Queensland,  lat.  27^° 
S.,  long.  153°  E.  The  climate  is  almost  tropical. 
The  mean  'temperature  is  70°,  the  maximum  is 
108°,  the  minimum  34°  ;  the  range  74°,  with  a 
mean  daily  range  of  21°.  The  rainfall  is  51  inches, 
and  the  mean  humidity  76  per  cent.  Queensland 
is  for  the  most  part  elevated  ;  and  the  climate  of 
the  Darling  Downs,  on  an  average  2,000  feet  above 
sea  level,  is  considered  very  fine.  The  townships 
at  Toowoomba  and  Warwick  in  this  region  may  be 
recommended. 

Melbourne,  the  capital  of  \"ictoria,  lat.  38°  S., 
long.  145°  E.  It  has  the  reputation  of  being  a 
healthy  and  agreeable  residence  ;  the  climate  being 
dry  and  temperate,  and  far  cooler  in  summer  than 
that  of  Sydney.  Mean  temperature  57^,  maximum 
111°,  minimum  27°,  showing  a  range  of  84°  ;  daily 
range  18°.  Mean  humidity  72  per  cent.  Rainfall, 
26  inches. 

Pert  it,  in  Western  Australia,  very  healthy,  but  as- 
yet  little  suited  to  the  requirements  of  invalids. 
The  temperature  is  63°  (mean),  and  the  rainfall  3a 
inches  in  1 10  days. 

Sydney,  the  capital  of  New  South  Wales,  lat.  34° 
S. ,  and  long.  151°  E.  The  climate  of  New  South 
Wales  is  clear  and  dry,  the  temperature  depending 
more  on  the  altitude  than  on  the  latitude.  The 
plains  in  the  interior,  swept  by  hot  winds,  are  very 
dry,  while  the  coast-districts  have  abundant  rain. 
Mean  temperature  62'5°,  maximum  107°,  minimum 
36°;  range  71°  ;  mean  daily  range  14°.  Humidity 
72  per  cent.,  and  rainfall  50  inches.  Paramatta,  on 
Port  Jackson,  is  drier  and  cooler  than  Sydney 
(Lindsay)  ;  and  the  Illawara  district,  including  the 
stations  of  Eden  and  Twofold  Bay,  is  suitable  for 
invalids ;  but  the  finest  climate  in  Australia  for 
pulmonary  cases  is  to  be  found  in  the  Riverina,  a 
district  lying  between  Queensland,  the  Blue  Moun- 
tains, and  the  central  desert,  consisting  of  rolling 
prairie  and  undulating  downs,  with  a  rainfall 
ranging  from  5  to  24  inches,  the  average 
being  14  inches,  and  a  clear  bright  atmosphere, 
most  exhilarating  in  its  effect  on  invalids,  who  at  the 
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settlements  of  Deniliquin,  Bathurst,  Mcnindee,  and 
the  various  sheep-farms,  pursue  an  open-air  life  by 
day,  and  often  l3y  night,  with  great  advantage. 
The  distriet  of  Bourke,  500  miles  from  Sydney,  is 
also  well  spoken  of. 

Tasmania. — Tasmania  lies  150  miles  south  of 
Australia,  between  lat.  40°  40'  and  43°  38',  and  is 
mountainous,  with  a  deeply  indented  coast-line. 
The  climate  is  more  temperate  and  equable  than 
that  of  the  south  coast  of  Australia.  In  winter  the 
cold  is  sufficient  to  produce  thin  ice  in  the  low 
lands,  and  snow-showers  in  the  higher  ranges. 
The  mean  temperature  of  Hobart  [/'own  on  the 
S.  E.  coast  is  54°,  the  summer  mean  being  62°  and 
the  winter  47°.  The  rainfall  varies  greatly,  from 
100  inches  at  Macquarie  Harbour  on  the  W.  coast 
to  24  inches  at  Holaart  Town,  distributed  over  145 
days.  The  prevalent  winds  are  from  the  N.E. 
and  S.W.  The  climate  is  favourable  to  infant  life, 
and  the  country  is  regarded  as  a  sanatorium  for 
invalids. 

New  Zealand.— New  Zealand  lies  between 
34°  50'  and  47°  50'  S.  lat.,  and  consists  of  a  North 
and  a  South  besides  smaller  Islands.  The  North 
Island  is  for  the  most  part  volcanic,  and  abounds 
in  hot  springs,  which  are  extensively  used,  and 
active  craters,  which  impart  an  important  influence 
to  its  climate.  The  South  Island  contains  a  lofty 
range  of  snow-clad  mountains,  whose  lower  slopes 
form  on  the  eastern  shore  a  series  of  terraces  known 
as  the  Canterbury  Plains,  and  other  fertile  regions. 

The  climate  is  mild  and  bracing,  but  decidedly  of 
a  windy  character,  and  not  suited  for  all  invalids  : 
at  Auckland  in  1876  no  calm  day  was  recorded,  the 
prevalent  winds  being  W. S.W.  The  mean  tem- 
perature of  the  North  Island  is  58°,  of  the  South 
54°.  The  maximum  varies  from  87°,  at  Christ 
Church,  to  75'-%  at  Hokitika,  and  the  minimum 
from  25°  to  34°  in  the  South  Island.  Cold  is  as  a 
rule  unknown  in  the  North  Island,  while  in  the 
South  there  are  a  few  snowy  days  each  year  on  the 
coast.  The  rainfall  varies  from  32  inches  in  135 
days  at  Christ  Church,  to  131  inches  in  186  days  at 
Hokitika. 

Fiji  Islands.— The  Fiji  Islands,  partly  of 
volcanic  and  partly  of  coralline  origin,  have  a 
tropical  climate,  moderated  by  the  trade-winds,  so 
that  the  mean  temperature  does  not  exceed  80°,  the 
minimum  being  given  as  65°.  The  rainfall  is 
chiefly  trom  October  to  April — the  hot  season — and 
varies  from  124  to  215  inches  in  170  days.  Sec 
Climate,  Treatment  of  Disease  by. 

C.  Theodore  Williams. 

AUTO-INTOXICATION  (airrfs,  self;  to^ikov, 
poison).  — Definition.  —  By  auto-intoxication  is 
meant  a  process  of  poisoning  brought  about  by  some 
substance  or  substances  produced  by  the  body  of 
the  poisoned  animal. 

Description. — Certain  diseases  which  are  not 
strictly  included  in  this  definition  are  sometimes 
quoted  as  examples  of  auto-intoxication. 

(I)  In  the  first  place,  the  specific  infectious 
fevers  must  be  mentioned.  The  symptoms  of  these 
diseases  are  produced  by  products  of  the  specific 
microbe,  and  not  by  substances  formed  in  the  course 
of  the  patient's  metabolism.  (2)  Secondly,  the 
so-called  gastric  and  intestinal  auto-intoxications  are, 
for  an  analogous  reason,  not  to  be  regarded  as 
instances  of  this  kind  of  poisoning,  for  the  condition 
of  the  urine  and  freces  in  these  cases  shows  that  there 


is  an  increase  of  bacterial  putrefaction  in  the  ali- 
mentary canal.  When  this  putrefaction  is  lessened, 
these  symptoms  disappear  ;  and  we  are  therefore 
justified  in  concluding  that  these  are  cases  of  intoxica- 
tion by  substances  manufactured  in  the  alimentar}- 
canal  by  micro-organisms.  The  fact  that  these 
suljstances  are  produced  to  a  lesser  extent  in  health 
shows  that  these  morbid  conditions  may  be  merely 
exaggerations  of  the  ordinary  events  of  healthy  life, 
but  is  not  a  valid  reason  for  including  these  cases 
among  the  auto-intoxications. 

Instances  of  auto-intoxication  will  lie  here  con- 
sidered (l)  experimentally,  and  (2)  clinically. 

1.  Experimental. — The  most  striking  instance 
of  auto-intoxication  among  higher  animals  is  the 
series  of  events  resulting  when  the  animal  breathes 
in  a  closed  space,  although  in  the  final  asphyxia 
other  factors  probably  play  a  more  important  part. 

Among  bacterial  forms  of  life  auto-intoxication 
is  a  common  occurrence  under  artificial  conditions 
of  growth.  It  is  produced,  not  by  deficient  excre- 
tion of  a  poison  from  the  cell,  but  by  the  accumu- 
lation of  a  poisonous  substance  in  the  culture- 
medium.  The  causes  of  this  auto-intoxication  are 
known  in  some  cases.  For  instance,  Baiillit^ 
pyocyanciis  produces  an  enzyme-like  body,  which 
can  be  precipitated  and  purified  by  alcohol,  and 
which  destroys  fresh  cultures  of  Bacillus  pyoc\  aneus, 
as  well  as  those  of  other  micro-organisms. 

One  argument  for  the  occurrence  of  auto-intoxi- 
cation in  man  and  higher  mammals  is  based  on 
experimental  evidence.  N'arious  excretions,  secre- 
tions, fluids,  and  solids  of  one  healthy  animal  are 
toxic  for  another  animal  of  a  different  species.  It 
is  possible,  therefore,  that  these  products  may 
be  toxic  also  for  the  animal  by  which  they  are 
formed.  Failure  of  excretion,  or  of  destruction,  of 
these  poisons  might  lead  to  auto-intoxication. 
Generally  speaking,  sulistances  poisonous  ftir  one 
species  of  mammal  are  also  poisonous  for  another 
species  :  various  species,  however,  differ  largely 
in  susceptibility  ;  moreover,  in  the  case  of  certain 
toxins  which  destroy  the  red  corpuscles,  there  are 
many  exceptions  to  this  generalisation.  Only  in  a 
few  cases  has  an  animal  product  been  shown  to  be 
toxic  for  the  organism  which  forms  it.  These  cases 
are  mentioned  in  the  following  account  of  the 
toxicity  of  various  organic  fluids  and  solids. 

Urine. — The  urine  of  many  animals  (especially 
of  herbivora)  is  toxic  for  other  animals.  The 
symptoms  produced  by  intravenous  injection  of 
human  urine  into  a  rabbit  are  :  myosis,  acceleration 
of  respiration,  frequency  of  micturition,  lowering  of 
temperature,  and  finally  coma,  with  or  without 
convulsions.  French  observers  give  the  average 
minimal  lethal  dose  as  40  c.c.  per  kilogramme  of 
animal.  The  toxicity  of  human  urine  varies  under 
different  circumstances  in  health.  It  is  diminished 
in  old  age  and  by  fasting,  and  increased  Ijy  muscular 
exercise.  The  toxicity  is  said  to  be  least  when  sleep 
begins,  and  much  greater  during  waking  hours. 
Qualitative  differences  between  the  urine  of  the 
night  and  day  have  been  recorded.  The  urine 
contains  a  large  number  of  suljstances  which  are 
alile  to  produce  morbid  symptoms  and  ultimately 
death.  In  view  of  recent  research,  it  is  probable 
that  much  of  the  toxicity  of  the  urine  is  due  to  the 
salts  of  potassium  which  it  contains.  After  dialysis, 
however,  the  urine  is  stated  to  be  still  toxic. 
Further,  a  certain  connection  has  been  traced  in 
some  cases  between  the  toxicity  of  the  urine  and  the 
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amount  of  conjugated  sulpho-acids  present.  The 
latter  are  evidence  of  increased  bacterial  putrefaction 
in  the  alimentary  canal. 

On  comparing  the  figures  given  by  various  authors 
as  repiesenting  the  average  toxicity  of  normal  urine, 
they  are  found  to  differ  very  widely  one  from 
another.  Bearing  this  in  mind,  the  statements  that 
have  been  made  as  to  the  toxicity  of  the  urine  in 
various  pathological  conditions  must  be  received 
with  great  caution.  These  statements  are  for  the 
most  part  unconfirmed. 

Blood. — The  serum  of  one  species  of  animal  is, 
generally  speaking,  toxic  for  another  species— apart 
from  its  hsemolytic,  coagulative,  or  agglutinating 
powers.  Albuminuria  has  been  recorded  as  the 
result  of  the  injection  of  serum  from  another  animal 
of  the  same  species  but  of  different  sex.  Doubtless 
some  of  the  effects  of  the  serum  are  due  to  changes 
in  the  plasma  brought  about  by  clotting  :  among 
these  is  the  rise  of  temperature.  Recently  it  has 
been  found  that  the  blood  of  the  cat  after  clotting 
becomes  toxic  for  the  same  animal  ;  and  Richet  has 
recorded  a  choreiform  condition  in  dogs  brought 
about  by  repeated  injection  of  dog's  blood. 

Among  other  toxic  substances  should  be  mentioned 
bile,  saliva,  gastric  juice,  and  extracts  of  szipra-reiial 
capsules,  thyroid  gland,  and  muscles.  Sterile  sweat 
is  said  to  be  non-toxic  (Brieger). 

The  kidneys  excrete  many  poisonous  substances 
from  the  body,  but  there  is  another  organ— the 
liver — whose  function  as  a  destroyer  of  poisons  can 
be  regarded  as  well  established.  The  liver  has  the 
power  of  destroying  certain  poisons  (e.g.  some 
alkaloids)  when  introduced  into  the  blood-stream. 
Doubtless  the  liver  acts  similarly  in  health  ;  and  we 
might  therefore  expect  that  in  diseases  of  the  liver 
auto-intoxication  would  occur  from  impairment  of 
this  function.  Other  organs  have  been  supposed  to 
act  as  destroyers  of  poisons,  notably  the  thyroid 
gland  ;  they  will  be  mentioned  later. 

2.  Clinical. — The  occurrence  of  auto-intoxica- 
tion has  been  thought  probable  in  the  following 
conditions  : 

1.  Breathing  in  a  closed  space. — The  mere 
excess  of  carbon  dioxide  in  the  air  does  not  account 
for  the  resulting  symptoms  ;  lor  air  containing  a 
large  quantity  of  this  gas  may  not  give  rise  to  them, 
although  air  that  has  been  '  vitiated  '  by  breathing 
does,  and  yet  contains  less  carbon  dioxide  than  in 
the  first  case.  It  is  not  quite  clear,  moreover,  to 
what  extent  the  symptoms  are  due  to  a  substance 
excreted  by  the  lungs,  ur  by  the  skin.  It  is  of 
course  possible  that  the  bacteria  of  the  skin  may 
produce  a  toxic  substance. 

2.  Diseases  of  the  kidneys. — In  uneniia  and 
puerperal  eclampsia  some  of  the  symptoms  at  least 
are  probably  due  to  auto-intoxication.  With  regard 
to  urtemia,  it  may  be  said  that  no  substance  known 
to  occur  in  the  urine  is  capable  of  producing  all  the 
symptoms  of  this  condition,  though  many  (urea. 


salts  of  potash  and  ammonia,  carbamic  acid,  &c.) 
have  been  suggested  as  causes. 

3.  Diseases  of  the  Liver. — Among  these  may 
be  mentioned  acute  yellow  atrophy,  and  cases  of 
severe  jaundice  from  any  cause.  It  is  stated  that 
bile-salts  cause  diminished  frequency  of  the  heart- 
beats— a  common  symptom  in  jaundice. 

4.  Diseases  of  the  thyroid  gland. — .Vyx- 
a'deina,  cachexia  strumipriva,  exophthalmic  goitre. 

5.  Diabetes. — The  causes  of  diabetic  coma  are 
unknown,  though  acetone  and  j3-amido-butyric  acid 
have  been  suggested. 

6.  Addison's  disease. —  Many  physiological 
experiments  can  be  explained  by  the  hypothesis  that 
the  supra-renal  capsules  render  certain  poisonous 
substances  innocuous.  It  is  therefore  conceivable 
that  the  abolition  of  the  function  of  these  glands 
would  lead  to  an  auto-intoxication. 

7.  Burns. — Some  of  the  symptoms  of  severe 
burns  are  due  to  the  circulation  in  the  blood  of  some 
poisonous  substance,  produced  at  the  seat  of  the 
injury. 

8.  Gout. — The  statement  that  gout  is  an  auto- 
intoxication does  not  alter  the  degree  of  obscurity  in 
which  the  pathology  of  this  disease  is  shrouded. 
The  presence  of  sodium  urate  in  the  various  joint 
structures  is  doubtless  a  cause  of  the  local  symptoms. 

In  the  present  state  of  knowledge,  auto-intoxica- 
tion should  be  regarded  as  a  suggestive  conception 
founded  upon  analogies.  Although  its  occurrence 
is  probable  in  certain  diseases,  the  experimental 
evidence  is  insufficient  to  allow  of  very  definite 
statements  as  to  the  conditions  in  which  auto-intoxi- 
cation plays  a  part,  and  still  less  as  to  the  sub- 
stances producing  it.  Walter  Myers. 

AUTOPHONIA  (avTos,  himself ;  and  (^uvM,  the 
voice). — A  physical  sign  obtained  by  studying  the 
modifications  of  the  resonance  of  the  observer's 
own  voice  during  auscultation.  Sec  Physical  Ex- 
am in. viion. 

AUTOPSY.— Necropsy. 

AX-LES-THERMES,  in  the  South  of 
France.  —  Thermal  waters.  See  Mineral 
Waters. 

AXON  (a|wf,  an  axle). — The  largest  and  longest 
of  all  the  processes  proceeding  from  a  nerve-cell  is 
called  the  axon.  The  axon  is  the  channel  by  which 
impulses  are  conveyed  from  the  cell. 

AZORES:  St.  Michael.— Warm,  very  moist, 
equable  climate.  Mean  winter  temperature  58°  F. 
Prevailing  winds  N.  and  E.  See  Climate,  Treat- 
ment of  Disease  by. 

AZOTURIA. — A  condition  of  the  urine  in  which 
there  exists  an  absolute  and  relative  excess  of  urea, 
without  accompanying  pyrexia.  See  Urine,  Morbid 
Conditions  of. 
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BABINSKI'S  SIGN.— This  term  is  applied  to 
I  modification  of  the  superficial  plantar  reflex, 
■iblained  by  stroking  or  tickling  the  sole  of  the  fool, 
in  normal  persons  the  reflex  starts  with  flexion  of 
I  he  toes,  followed  by  dorsiflexion  of  the  ankle  and 
ilexion  of  the  knee  and  hip  [flexor  response).  In 
patients  who  are  the  subject  of  degenerative  changes 
m  the  lateral  columns  of  the  spinal  cord  (pyramidal 
iraets)  the  reflex  occurs  more  slowly  and  starts 
with  extension  of  the  great  toe,  followed  by  the 
other  toes,  with  increase  of  the  curvature  of 
I  he  plantar  arch  [extetisor  response).  This  pheno- 
menon was  first  described  by  Babinski  :  it  is  of 
value  in  difterentiating  cases  of  organic  disease  of 
the  lateral  columns  from  so-called  '  functional  ' 
conditions. — See  .Si'INAL  Cord,  Diseases  of. 

W.  Cecil  Bosanquet. 

BACILLI  {fc<77///;«,  a  little  rodorstaff ). — Synon.: 
I'r.  BcuilliS  \  Ger.  Baci/len.    See  Bacteria. 

BACILLI,  various. — See  under  Diseases  pro- 
duced by  them. 

BACILLUS  COLI  COMMUNIS.— .Synon.  : 
rniileriuui  eoli  eoinmune  ;  Colon-bacillus. 

'l"hc  B.  eoli  eoininnnis,  a  constant  inhabitant 
of  the  intestinal  canal  of  man  and  several  other 
mammals,  is  a  short  rod  with  rounded  ends,  some- 
limes  ovoid  in  shape,  2  or  3/ti  in  length  by  0-4 
to  o-6^<.  in  breadth.  '  Thread  '  forms,  6  to  lo,u  or 
more  in  length,  are  of  common  occurrence  in  arti- 
ficial cultures.  The  bacillus  is  feeljly  motile — its 
Activity  varying  greatly  in  different  specimens  : 
it  possesses  from  2  to  10  lateral  flagella.  The 
<')rganism  stains  well  with  all  the  aniline  dyes,  but  is 
decolorised  by  Gram's  method. 

It  is  a  facultative  anaerobe,  growing  readily  upon 
artificial  nutrient  media  (even  those  containing  as 
much  as  0'i5  percent,  of  phenol)  at  temperatures 
ranging  from  20°  to  42°  C.  .Spore-formation  does 
not  occur.  Its  thermal  death-point  is  60°  C,  the 
lime  of  exposure  being  ten  minutes. 

Cultural  Characters. — Gelatine  Plate-eul- 
dures. — The  superficial  colonies,  at  first  round  and 
almost  transparent,  later  become  opalescent,  spread 
rapidly  and  show  irregular  crenated  margins,  with 
granular  surface  marked  by  ridges  and  furrows,  and 
heaped-up  centres.  The  deep  colonies  are  spheri- 
cal, of  a  pale  buft" colour,  and  granular  in  appearance. 
The  gelatine  is  not  liquefied. 

Gelatine  Streak-enltiirc  shows  a  white  shining 
flat  growth,  with  irregular  margins,  spreading  out 
laterally  from  the  needle-track.  In  old  cultures 
the  growth  becomes  iridescent,  and  a  hazy  'ground 
glass  '  appearance  of  the  adjacent  gelatine  is  noted. 

Gelatine  Stab-cultiire. — While  spherical  colonies 
develop  in  the  entire  extent  of  the  needle-puncture, 
afterwards  becoming  confluent.  Growth  also  spreads 
over  the  surface  of  the  gelatine  from  the  point  of 
entrance.  One  or  more  gas-bubbles  may  appear  in 
the  depths  of  the  medium. 

Stigar-gelatine  Shake-eultiire.  — Abundant  forma- 
tion of  gas  (CO.;  and  H)  is  evidenced  by  the  appear- 
ance of  numerous  bubbles  of  gas  in  the  substance  of 
the  medium. 

Bouillon. — A  uniform  turbidity  is  noted  in  this 


medium  after  from  10  to  12  hours,  a  fair  amount  of 
deposit  being  apparent  at  the  bottom  of  the  tube  at 
the  end  of  two  days.  A  peculiar  faint  odour  is  given 
oft"  from  bouillon-cultures,  and  the  presence  of  indol 
can  be  demonstrated  in  from  24  to  72  hours. 

Agar  Streak-enltnre  shows  a  luxuriant  growth  in 
the  form  of  a  raised  thick  moist  shining  greyish- 
white  sticky  layer. 

Streak-enltnre  on  Inspissated  Blood-serum.  — 
Growth  as  on  agar.    The  medium  is  not  liquefied. 

Potato-eulture. — A  thick  slimy  layer  of  a  buff  or 
brownish-yellow  colour  develops  upon  the  surface  of 
the  potato.  The  substance  of  the  potato  may  or 
may  not  be  discoloured. 

/!////■  eulture. — The  mills  is  curdled  in  from  24 
lo  48  hours  as  a  result  of  the  action  of  the  lactic 
acid  produced  by  the  growth  of  the  bacillus. 

I'.vrHOGENESls. — The  B.  eoli  eonimunis  is 
pathogenic  for  the  ordinary  laboratory  animaK, 
i.e.  rabbit,  guinea-]iig,  mouse,  although  variations 
in  virulence  among  different  specimens  are  quile 
common.  Those  strains  which  are  but  slightly 
|iathogenic  can  usually  lie  exalted  in  virulence  by 
means  of  intraperitoneal  or  intrapleural  passages. 
\  irulent  cultures,  when  introduced  into  serous 
cavities,  frequently  cause  a  true  septicicmia,  and  the 
colon-bacillus  can  then  be  recovered  post  mortent 
from  the  heart-blood.  When  less  virulent  cultiva- 
tions are  injected,  or  the  .subcutaneous  method  of 
inoculation  is  employed,  death  ensues  either  from 
tox.emia  or  from  pyxmia,  small  masses  of  the  bacilli 
being  found  in  the  spleen  and  other  organs,  giving 
rise  to  localised  collections  of  pus  ;  in  other  cases 
again,  a  local  abscess  onl\-  is  produced — the  animal 
ultimately  recovering. 

In  man  the  colon-bacillus  has  its  normal  habitat 
in  the  intestinal  canal  ;  in  any  other  situation  its 
presence  must  be  regarded  as  abnormal,  and  pus- 
formation  be  expected.  It  has  been  shown  by 
.Malvoz  that,  given  an  injury  to  the  bowel-wall,  the 
colon-bacillus  is  capable  of  penetrating  it  at  that  spot 
and  so  making  its  way  into  the  peritoneal  cavit\ , 
even  when  such  injury  is  insuflicient  to  cause  per- 
foration, thus  explaining  the  common  occurrence  of 
peritonitis  as  a  sequel  to  strangulated  hernia  or 
appendicitis.  Sanarelli  showed  that  the  colon- 
bacillus  isolated  from  a  patient  suffering  from  typhoid 
fever  possesses  a  higher  degree  of  virulence  than  one 
obtained  from  a  normal  individual  ;  and  it  has  been 
further  shown  that  a  greater  proportion  of  the 
pyogenic  processes  complicating  the  later  stages  of 
enteric  fever  are  due  to  the  colon-bacillus  than  to 
the  typhoid-ljacillus. 

Manv  urinary  infections  such  as  pyelitis,  ureter- 
itis, and  cystitis,  notably  that  following  operations 
upon  the  rectum,  are  also  due  to  the  presence  of 
ihe  colon-bacillus  in  an  abnormal  situation.  .See 
Ai'I'LXDIn;  Vermi1''okmis,  Inflammation  of. 

John  Eyre. 

BACTERIA  (fiaKTripiov,  a  rod). — Synon.  :  Fr. 
Bacteries  ;  Ger.  Baeterien.  —  Introductory. — 
Bacteriology  is  concerned  with  one  of  the  lowest 
orders  of  living  things,  for  which  the  name  hae- 
leria  has  been  adopted.  In  its  original  applica- 
tion the  term  bacteria  was  restricted  to  such  of 
these  organisms  as  were  of  an  elongated  rod-like 
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shape,  but  its  connotation  has  been  extended  to 
inckide  all  members  of  the  same  group  irrespective 
iif  form,  and  it  has  thus  come  to  have  a  generic 
significance.  In  fact  it  is  practically  synonymous 
with  '  micro-organism,'  which  in  its  strict  sense 
might  be  applied  to  any  living  bodj-  of  microscopic 
dimensions.  In  medical  parlance,  however,  both 
terms  are  limited  to  those  minute  organised  struc- 
tures which  may  be  associated  causall)-  or  otherwise 
with  disease,  and  indeed  are  generally  understood 
to  refer  only  to  such  as  are  presumably  of  a  vege- 
table nature.  The  terms  '  microbe,'  '  microzyme,' 
'  germ,'  &c. ,  may  be  regarded  as  equivalent. 

It  is  well  to  indicate  at  the  outset  that  the  scope 
of  the  present  article  is  limited.  Any  systematic 
description  of  individual  bacteria  is  excluded,  each 
l)eing  dealt  with  under  the  heading  of  the  morbid 
condition  with  which  it  is  specially  associated. 
The  important  subjects  of  toxins,  antitoxins,  and 
immunity  are  also  separately  considered.  The  aim 
has  been  to  present  in  a  succinct  form  some  of  the 
more  important  facts  as  to  the  morphology  and 
life-history  of  bacteria  and  the  methods  of  investi- 
gation employed. 

Moreover,  reference  will  especially  be  made  to 
those  bacteria  which  are  concerned  in  the  produc- 
tion of  disease  in  man.  It  is,  however,  noteworthy 
that  myriads  of  bacteria  exist  in  the  air,  in  water, 
and  in  the  soil,  and  that  only  a  small  proportion 
have  any  pathogenic  effect.  The  vast  majority 
display  other  activities,  many  of  which  have  a  far- 
reaching  beneficial  result.  For  example,  bacteria 
are  the  chief  agents  in  the  decomposition  of  effete 
animal  matter,  in  the  purification  of  sewage,  in 
many  processes  of  fermentation  of  great  industrial 
importance,  and  in  the  fixation  of  free  nitrogen  and 
oxidation  of  ammonia  and  nitrites  to  form 
compounds  adapted  for  the  nutrition  of  higher 
organisms. 

Nature  of  Specific  Contagia  :  Conditions 
OF  Causal  Relation.  (For  general  considerations 
^6'£  Infection.) — The  grounds  on  which  any  micro- 
organism can  justly  be  regarded  as  the  contagium  or 
actual  cause  of  disease  may  be  briefly  indicated. 
I.  It  must  be  constantly  associated  with  the  dis- 
ease, being  present  in  the  fluids  or  tissues  of  the 
diseased  animal,  and  in  the  virus  by  which  the 
disease  is  communicated.  It  may  indeed  be  in  a 
diflerent  form  in  the  virus,  e.g.  in  the  form  of 
spores,  while  in  a  more  developed  form  when  in 
the  full  activity  of  disease-production.  We  should 
expect  that  if  there  is  a  characteristic  lesion,  such  as 
an  eruption,  or  some  special  aflection  of  one  or 
more  organs,  the  organisms  should  be  concentrated 
there.  2.  The  organism  should  be  capable  of 
absolute  isolation  and  separate  cultivation  outside 
the  body  ;  and  then,  being  introduced  in  the  form 
of  a  pure  culture,  it  should  produce  the  same 
disease  and  be  capable  of  re-transmission  to  other 
individuals. 

It  is  oDvious  that  this  rigorous  scientific  proof 
can  be  attained  almost  solely  in  the  lower  animals, 
seeing  that  we  cannot,  in  the  more  serious  diseases, 
thus  experiment  on  man.  And  even  in  the  lower 
animals  we  meet  with  numerous  inherent  diffi- 
culties. I.  Some  micro-organisms  can  be  cultivated 
outside  the  body  only  with  great  difficulty,  others 
at  present  not  at  all.  2.  The  specific  disease- 
producing  properties  may  be  greatly  diminished,  or 
even  lost,  in  artificial  conditions  of  growth.  3.  A 
further  difficulty,  which  forms  an  especial  barrier  to 


the  study  of  human  diseases,  is  found  in  the  fact  of 
the  variations  of  disease  when  communicated  from 
one  class  of  animal  to  another,  and  in  the  relative 
degree  of  susceptibility  to  disease  of  diflerent 
classes,  or  even  of  species  or  individuals  of  a  given 
class.  Thus  we  find  {a)  that  a  virus  which  causes 
a  general  blood-poisoning  in  one  class  of  animals 
will  produce  only  a  local  lesion  in  another,  (6)  that 
none  of  the  conditions  produced  in  lower  animals 
may  correspond  with  the  disease  as  we  are  familiar 
with  it  in  the  human  subject,  or  again  (c)  that 
some  human  diseases  are  transmissible  to  animals 
only  with  difficulty,  or  not  at  all. 

If,  by  analogy  in  all  essential  points,  a  disease 
comes  into  the  group  of  contagious  specific  diseases, 
and  is  strictly  comparable  with  one  in  which  a 
bacterium  has  been  proved  to  be  the  actual  \irus  ; 
if,  further,  there  is  constantly  present  in  the  body, 
and  especially  if  in  the  specific  lesion  and  in  the 
virus,  an  organism  having  definite  characters,  we 
may  provisionally  regard  it  as  the  essential  con- 
tagium. And  still  more  may  we  do  so  if  we  find 
that  the  disease  can  be  transmitted  with  the  same 
characters  to  another  individual  by  employment  of 
fluid  or  tissue  which  contains  this  organism,  and 
that  it  is  not  transmitted  if  the  fluid  or  tissue  em- 
ployed for  inoculation  does  not  contain  the 
organism,  although  derived  from  an  animal  suff'er- 
ing  from  the  disease  and  containing  the  organism  in 
other  parts. 

Of  the  diseases  aftecting  man,  anthrax  and  tuber- 
culosis may  be  mentioned  as  examples  of  conditions, 
the  bacterial  origin  of  which  is  absolutely  proved. 
Leprosy  is  one  in  which  the  final  proof  of  inocula- 
tion of  isolated  cultures  is  3'et  wanting,  but  is  the 
only  missing  link.  Relapsing  fever  is  an  instance 
of  inference  from  transmission  of  the  organism  and 
the  fever  to  monkeys.  Syphilis  is  an  example  of  a 
disease  in  which  there  exists  evidence  from  analogy 
only,  although  some  of  the  organisms  discovered 
may  prove  to  be  the  virus. 

General  Morphology  and  Biology. — 
Higher  and  Lower  Forms. — In  the  consideration  of 
bacteria  it  is  well  to  regard  as  a  separate  order, 
somewhat  higher  in  the  grade  of  vegetable  life,, 
those  forms  which  show  a  higher  degree  of  com- 
plexit}'  and  greater  variation  in  their  forms  or  stages, 
of  development  under  diflerent  conditions  of  life. 
Hence  it  is  convenient  tospeakofthe/j/[f//t'rand  the 
loiuer  forms  of  bacteria,  and  to  describe  them  more 
or  less  separately.  Apart  from  minor  details  the 
higher  bacteria  dift'er  in  two  important  characters 
from  the  lower  forms — in  structure  and  in  function. 
I.  In  structure  the  elements  which  constitute  the 
higher  forms  are  more  intimately  related  to  each 
other.  They  form  filaments  which  may  be  septate 
or  non-septate,  and  which  may  or  may  not  show 
a  true  branching.  In  every  case  the  component 
parts  of  each  filament  are  closely  bound  up  with 
one  another  in  a  common  sheath  ;  and  in  the 
more  highly  developed  members  of  the  group  the 
filaments  present  a  uniform  appearance  with  no 
trace  of  their  individual  constituents.  In  structure, 
therefore,  they  represent  a  transitional  stage  be- 
tween the  more  complex  mycelium  of  a  fungus  and 
a  thread  of  bacilli  in  which  each  component  is  a 
separate  individual.  2.  While  morphologically  the 
constituents  of  the  higher  forms  have  become 
mutually  more  dependent,  there  has  also  been 
developed  a  greater  functional  difl'erenliation  or 
specialisation.    Thus  one  extremity  of  the  filament 
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streptococci  from,  culture— some  swollen  and  degenerating  {arthrospores  ^— methylene  blue. 
Oonococci  in  pus— flattened  diplococci  mostly  within  leucocytes— methylene  blue,  eosin. 
Staphylococci  and  tetrad  cocci  in  pus,  Oram's  method,  saffranin. 
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4.  Pneumococci  in  blood  of  rabbit-red  diplococci  of  lanceolate  form  within  blue  capsules— p.l32. 

5.  S.pestisfrom  culture— chains  of  short  bacilli  ivith.  polar  staining— methylene  blue. 

6.  B.  diphtheria  from  culture— involution-fofms  in  lotoer  field— methylene  blue. 
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8.       -         #     •  • 

7.  B.  tuberculosis  in  sptitum-slender  bacilli  irregularly  stained— Ziehl-Neehen  method 

8.  B.  tetamfrom  culture-uniform  bacilli  with  terminal  spores  unstained-dilute  carbol-fuchsin 

9.  B.  anthracxsfromculture-largeblue  bacilli  containing  red  spores-special  method  p  132 


9. 


11. 


12. 


10.  B.  typhosus  from  culture— numerous  lateral  and  terminal  flagella—Muir's  method,  p.  132. 

11.  Sp.  cholera  from  culture— scanty  terminal flagella,  coccoid  bodies  in  lower  field— same  method. 

12.  Spirillum  of  relapsing  fever  in  blood— long,  delicate,wavy  spirilla— methylene  blue,  eosin. 
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may  be  concerned  merely  in  fixation,  while  certain 
of  the  free  extremities  or  hypha;  are  set  apart  for 
the  reproduction  of  the  species.  In  the  lower 
forms  any  individual  may  take  upon  itself  the  part  of 
multiplying  to  form  other  individuals,  but  in  the 
'  higher  forms  this  power  is  confined  to  a  limited 
number  of  elements. 

The  higher  bacteria  include  such  forms  as 
Beggiatoa,  Leptothrix,  Cladothrix,  and  Strepto- 
thrix,  but  as  a  group  they  are  less  concerned  in 
human  disease  than  are  the  lower  forms.  Of  this 
group  most  of  those  known  to  be  pathogenic  belong 
to  the  Streptothricire,  and  among  them  the  member 
of  greatest  pathogenic  importance  is  Streptothrix 
actinomyces.    Sec  Actinomycosis. 

The  lower  bacteria  are  minute  unicellular  organisms 
belonging  to  the  lowest  class  of  chlorophyll- less 
alga;,  and  constituting  the  most  elementary  form  of 
vegetable  life.  It  may  be  noted  that  in  some  non- 
pathogenic bacteria  chloroph3'll  granules  have  been 
described,  but  the  general  fact  is  as  stated.  They 
multiply  by  fission  ;  hence  the  name  Schizomycetes, 
but  for  many  of  them  there  is  also  a  mode  of  propa- 
gation or  a  resting-stage  constituted  by  the  formation 
of  spores.  In  structure  they  consist  of  a  proto- 
plasmic body  having  peculiar  chemical  and  physical 
characters,  enclosed  within  a  cell-envelope.  Many 
are  spontaneously-  motile. 

Form,  Sizi\  and  Grouping  oj  the  Cells. — The 
bacterial  cell  may  present  great  variety  in  form,  but 
is  for  the  most  part  sy'mmetrical,  though  slight 
degrees  of  asymmetry  are  very  common.  If  there 
is  no  great  disparity  in  length  between  any  one 
diameter  and  the  others,  the  cell  has  a  more  or  less 
i  spherical  or  ovoid  form,  and  the  organism  is  spoken 
i  of  as  a  ;w;7/-f.  If,  however,  one  diameter  definitely 
j  exceeds  in  length  the  other  two,  the  cell  has  a 
I  cylindrical  or  rod-like  form  to  which  the  terms 
1  bacillus  and  spirillum  have  been  applied — the  former 
I  I  when  the  rod  is  straight  or  only  slightly  curved,  the 
latter  when  the  curvature  is  more  marked.  Even 
in  the  case  of  the  cocci  considerable  diversity  of 
I  form  is  met  with.  Some  are  approximately  spherical, 
except  when  undergoing  processes  of  division  or 
degeneration.  Others  have  one  diameter  rather 
longer  than  the  other  two  — e.g.  the  Pneumococcus, 
in  which  also  one  extremity  is  rounded  and  the 
iither  so  pointed  that  the  term  '  lanceolatus '  has  been 
applied  to  it.  In  others  one  diameter  is  rather  shorter 
than  the  other  two,  so  that  the  organism  has  a 
flattened  shape  and  discoid  outline,  as  in  the  Gono- • 
coccus,  Diplococcus  intracellularis  meningitidis,  ^Vc. 
Among  the  bacilli  there  is  still  greater  variation  in 
form.  Some  are  so  short  as  to  resemble  oval  cocci, 
as  in  Friedlander's  pneumobacillus,  while  others 
attain  a  relatively  great  length,  as  in  anthrax.  On 
cross-section  some  are  exceedingly  slender,  while 
others  are  relatively  thick.  In  some  the  extremities 
are  rounded  or  even  pointed,  as  in  clostridium-forms, 
whereas  in  others  they  are  abruptly  truncated. 
.Sduie  present  the  appearance  of  a  uniform  cylinder 
with  parallel  sides  ;  others  show  bulbous  swellings 
throughout  their  length  or  at  one  end.  The  spirilla 
may  occur,  as  in  cholera,  in  the  form  of  minute  rods, 
each  with  a  single  curve  and  tapering  towards  the 
ends,  or,  as  in  the  spirillum  of  relapsing  fever,  in 
the  form  of  delicate  spiral  threads,  each  showing 
several  twists  or  curves. 

In  size  they  are  extremely  minute.  Most  of  the 
rounded  forms  do  not  exceed  i  ft  or  t,-}^^^  inch  in 
diameter.    The  largest  of  the  pathogenic  rod-like 


fcjrms,  the  Bacillus  anthracis,  rarely  exceeds  in  length 
the  diameter  of  a  red  blood -corpuscle,  and  most 
bacilli  are  less  than  half  that  length.  In  thickness 
they  vary  from  a  maximum  of  about  2  ;u  to  a  mini- 
mum of  less  than  0-5^1.  Most  of  the  pathogenic 
spirilla  are  very  short,  rarely  exceeding  2  fi.  in  length, 
but  the  slender  spirillum  of  relapsing  fever  may 
reach  a  length  of  several  times  the  diameter  of  a 
red  blood-corpuscle. 

The  arrangement  and  of  the  individual 

cells  depend  partly  upon  the  viscidity  of  the  cell- 
envelope  and  pericellular  material,  partly  upon  the 
mode  of  fission,  and  partly  upon  the  consistence  of 
the  medium  in  which  the  organism  is  growing. 
Hence,  after  fission,  some  cocci  tend  to  remain  in 
pairs  or  groups  of  four  and  eight,  some  form  chains, 
others  irregular  bunches.  Some  bacilli  occur  chiefly 
in  pairs,  others  in  long  filaments,  and  others  singly. 
Growth  in  a  fluid  medium  favours  the  development 
of  characteristic  grouping  of  liacterial  cells." 

The  Cell-Protoplasm.  —  In  the  unstained  condition 
bacteria  appear  as  sharply  outlined,  highl}'  refractile, 
almost  colourless  bodies.  The  cell-protoplasm  has 
a  marked  afiinity  for  the  Imsic  aniline  dyes,  and 
when  stained  it  may  present  a  uniform  homogeneous 
appearance,  but  is  frequently  granular,  showing 
differences  in  the  staining-reaction  in  dift'erent  parts. 
More  profound  changes  affecting  the  entire  cell  may 
be  observed  during  the  processes  of  spore-formation, 
and  of  involution  or  degeneration.  In  some  bacteria, 
and  very  typically  in  the  bacillus  of  bubonic  plague, 
the  protoplasm  appears  to  be  condensed  at  each 
extremit)'  or  pole,  and  there  takes  on  a  deeper  stain 
than  in  the  centre.  Such  organisms  are  said  to  show 
polar  staining,  and  the  deeply  stained  parts  are  some- 
times spoken  of  as  polar  granules.  In  other  bacteria, 
e.g.  B.  diphtheria,  the  cell-protoplasm  shows  a 
series  of  condensations  throughout  its  length,  so  that 
each  bacillus  appears  to  be  made  up  of  a  row  of 
deeply  stained  granules,  and  many  resemble  a  short 
chain  of  streptococci.  When  suitably  stained  these 
granules  may  take  on  a  different  colour  from  that  of 
the  rest  of  the  cell-protoplasm  and  are  known  as 
the  iiietachrontatic  gramiles.  Vacuolation  may  be 
observed  in  the  cell-protoplasm  of  many  bacteria. 
The  presence  of  a  nucleus  is  disputed.  The  more 
deeply  staining  granules  in  the  cell-protoplasm  have 
been  regarded  as  the  first  indication  of  nucleus- 
formation  (Migula).  From  observations  on  some  of 
the  largel'  non-pathogenic  forms,  it  has  been  inferred 
that  the  greater  central  part  of  the  bacterial  cell 
corresponds  to  the  nucleus,  and  that  the  cell- proto- 
plasm is  represented  by  a  peripheral  layer  within 
the  envelope,  so  scanty  as  to  elude  observation  in 
the  inajority  of  instances  (BUtschli).  It  is  an  open 
question  how  far  these  appearances  correspond  to 
normal  structural  features,  and  how  far  they  are  due 
to  degenerative  changes  in  the  bacteria  or  are  pro- 
duced by  artificial  means.  In  the  fixation  of  films 
for  examination  an  interchange  may  take  place 
between  the  cell-protoplasm  and  the  surrounding 
fluid,  so  that  phenomena  of  plasmolysis  may  occur, 
giving  rise  to  granulation,  vacuolation,  and  apparent 
nucleation  (Fischer).  The  presence  of  a  proto- 
plasmic meshwork  (Blitschli)  and  of  lymph-spaces. 
(Migula)  in  the  bacterial  cell  has  also  been  de- 
scribed. 

Chemistry  of  the  Bacterial  Cell. — The  chemical 
composition  of  the  protoplasm  appears  tC)  vary  in 
difi'erenl  species,  and  in  the  same  species  under 
different  conditions.    Nencki  extracted  from  the 
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bodies  of  certain  bacteria  a  peculiar  albuminous 
substance  which  he  termed  inycopioleiii,  and  from 
the  spores  of  anthrax  a  somewhat  different  substance, 
anthraco-protc'in.  Buchner  also  isolated  certain 
nitrogenous  bodies  or  proteins,  which  differed  from 
those  of  Nencki  in  containing  phosphorus,  and  other 
observers  have  described  various  albuminous  con- 
stituents. Granules  of  definite  chemical  composition 
have  been  found  in  the  cell-protoplasm — e.g.  sul- 
phur in  beggiatoa  and  ihiothrix,  starch-granules  in 
B.  amylobacter,  droplets  of  oil  or  fat  and  iron- 
compounds  in  other  organisms. 

Baclerial  Pigiitenls.  —  'H'.A  a  few  organisms,  chiefly 
non-pathogenic  forms,  when  grown  in  mass  show 
distinctive  colours,  pink,  red,  yellow,  orange,  green, 
violet,  black,  &c.  Whether  the  pigment  belongs 
to  the  protoplasmic  body  or  to  its  envelope  cannot 
in  most  cases  be  determined,  as  the  small  size  of  the 
cells  renders  the  colouring  matter  invisible  when 
they  are  examined  singly.  In  many  relatively  large 
forms  the  pigment  appears  in  the  cell-contents  ; 
in  others  it  is  deposited  in  little  granules  between 
the  cells,  and  in  others  it  is  held  in  solution  b)- 
the  medium.  Certain  conditions  of  growth,  e.g. 
relation  to  oxygen,  temperature,  i&c,  may  modify 
or  arrest  the  production  of  pigment.  The  chemical 
nature  of  bacterial  pigments  is  not  always  the  same. 
Some  belong  to  the  group  of  lipochromes  — pigments 
analogous  to  those  derived  from  animal  fat  and 
widely  distributed  throughout  the  animal  and  vege- 
table kingdom  (Zopf) — and  include  bacteriopurpurin 
found  in  the  large  sulphur-bacteria.  They  are  in- 
soluble in  water  and  frequently  colour  the  growths 
of  bacteria  in  nutrient  media.  Others  are  soluble 
in  water,  and  are  therefore  not  confined  to  the 
■colonies,  but  are  diffused  throughout  the  media. 
They  hav-e  been  isolated  from  the  fluorescent  bac- 
teria and  in  a  dry  state  consist  of  an  amorphous 
albuminoid  substance.  Other  bacteria  furnish  colour- 
ing matter  of  which  the  chemical  nature  is  still  less 
known.  The  occurrence  of  chlorophyll  in  some 
forms  has  been  noted. 

The  Ccll-Eiivelopc. — The  protoplasm  of  all  bac- 
teria is  enclosed  in,  and  usually  sharply  defined  by, 
a  delicate  membrane.  In  some  of  the  higher  forms 
a  distinct  sheath  can  be  seen,  but  in  many  of  the 
lower  forms  the  envelope  is  revealed  only  in  certain 
conditions  or  by  special  reagents  such  as  iodine, 
tannic  acid,  &c.  As  regards  its  physical  characters 
the  envelope  appears  to  consist  of  two  layets.  The 
inner  layer  is  a  thin,  highly  flexible,  and  elastic 
membrane  which  readily  adapts  itself  to  any  move- 
ment of  the  bacteria.  The  outer  layer  is  less 
defined  and  has  in  many  species  a  peculiar  glutinous 
-or  viscid  consistence,  so  that  after  fission  the  in- 
dividual elements  may  form  characteristic  groups. 
To  the  partial  solution  of  this  material  is  due  the 
intercellular  substance  of  zooglrea-masses. 

In  some  bacteria  the  envelope  has  a  tendency  to 
become  greatly  swollen,  forming  the  so-called 
^capsule.''  This  occurs  most  typically  during  the 
parasitic  stage  of  the  organism,  and  is  usually 
■absent  or  only  barely  evident  in  cultures.  It  forms 
■a  characteristic  structural  feature  of  Fraenckel's 
pneumococcus,  Friedliinder's  pneumobacillus,  and 
other  forms.  It  remains  unstained  by  ordinary 
aniline  dyes,  but  may  be  stained  by  special  methods 
[vide  infra).  An  important  point  is  that  capsules 
appear  to  have  greater  powers  of  resisting  necrosis 
iind  degeneration  than  the  bacteria  themselves,  so 
that  in  an  old  empyema,  for  example,  it  is  often 


possible  to  detect  the  persistent  capsules  of  pneumo- 
cocci,  although  their  protoplasmic  bodies  have 
entirely  disappeared. 

In  its  chemical  constitution  the  envelope  appears 
in  most  instances  to  be  a  carbohydrate  related  to 
cellulose,  or  to  contain  also  chitinous  substances 
related  to  the  cellulose-group  in  their  reaction. 
The  envelope  of  some  (e.g.  B.  xerosis)  is  supposed 
to  be  largely  fatty  (Neisser). 

Motility  and  Fla(;ella.  —  \Mien  examined  in  sus- 
pension in  a  fluid,  many  bacteria  are  found  to  be 
actively  motile,  showing  spontaneous  movements  of 
a  darting,  rotatory,  or  undulatory  character.  In 
some  of  the  higher  forms  (e.g.  Beggiatoa)  inde- 
pendent movements  are  due  apparently  to  the 
contractilitj'  of  the  cell-protoplasm  :  but  in  practi- 
cally all  the  lower  motile  forms  special  structures 
termed  Jlagella  are  known  to  be  present  ;  and  most 
of  the  spirilla,  many  bacilli,  and  a  few  cocci  are 
furnished  with  them.  They  consist  of  relatively 
long  and  exceedingly  delicate  wavy  filaments,  which 
proceed  from  the  sides  or  ends  of  the  organism. 
When  terminal  they  may  be  single  or  double  or 
manifold,  and  placed  at  one  end  only  or  at  both 
ends  of  the  cell ;  w  hen  lateral  they  are  often  very 
numerous.  Whether  they  are  direct  prolongations 
of  the  cell-protoplasm  or  merely  modified  appendages 
of  the  envelope  is  an  open  question.  In  a  few  very- 
large  organisms  the  unstained  flagella  may  be  seen, 
but  in  the  majority  they  are  not  revealed  except  by 
special  methods  of  staining  [vide  infra). 

Motility  is  not  usually  characteristic  of  an  organ- 
ism throughout  the  whole  cycle  of  its  life-history. 
It  becomes  modified  by  age  and  by  sporulation,  and 
this  modification  is  associated  with  loss  of  the 
flagella.  As  a  rule  young  cultures  show  most  active 
motility,  but  in  suitable  conditions  movement  may 
persist  and  flagella  be  demonstrated  after  many 
days.  In  older  cultures  flagella  tend  to  disappear 
and  all  movement  to  cease.  The  onset  of  sporula- 
tion in  a  motile  organism  usually  coincides  with 
shedding  of  most  of  the  flagella  and  a  loss  of 
motility,  e.g.  B.  ie.tani.  But  without  loss  of  flagella 
motility  may  be  aftected  by  such  conditions  as  the 
nature  of  the  medium,  the  temperature,  and  the 
presence  of  agglutinins  in  antisera.  On  this  depends 
the  characteristic  reaction  of  the  bacteria  to  the 
serum  in  such  diseases  as  typhoid  fever,  cholera,  &c. 
The  movements  of  bacteria  in  the  phenomena  of 
positive  and  negative  chemiotaxis  are  not  necessarily 
•associated  with  the  presence  of  flagella. 

Involiition-For/iis. — As  age  advances  and  in 
certain  conditions  of  environment  all  bacteria  tend 
to  undergo  degenerative  changes,  and  the  intra- 
cellular vacuoles  and  granules  above  noted  probably 
indicate  the  onset  of  such  changes.  But  many 
organisms  in  process  of  degeneration  undergo  very 
remarkable  transformations  which  are  known  as 
'involution-forms.'  Thus  pneumococci  and  gono- 
cocci  in  cultures  rapidly  lose  their  definite  shape  and 
size,  become  swollen  and  globular,  and  show 
irregular  staining.  Many  bacilli  also  undergo  similar 
changes,  notably  those  of  plague  and  diphtheria. 
In  the  former  extreme  variations  are  possible,  the 
small  oval  bacilli  becoming  swollen  to  rounded,  ovoid, 
or  pyriform  bodies,  and  even  adopting  the  appear- 
ance of  a  branching  mycelium  (Muir).  In  the  latter, 
granularity  and  segmentation  of  the  protoplasm, 
and  a  tendency  to  form  large  cluli-shaped  bodies 
are  prominent  features.  The  cholera-spirillum  too 
may  undergo  irregular  swelling  and  clubbing,  and 
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many  individuals  become  transformed  into  faintl\- 
staining  coccoid  bodies. 

Keprodiution. — [a)  In  the  higiier  forms  certain 
elements  are  set  apart  for  reproductive  purposes, 
and  multiplication  occurs  from  conidia  borne  on 
special  hyph;\;.  (/')  In  the  lower  forms  reproduction 
lakes  place  h)-  direct  division  or  fission  of  the  cells, 
the  segments  being  often  of  nearly  equal  si/e. 
Transverse  fission  is  the  rule  in  the  simpler  rod-shaped 
and  spiral  forms,  and  the  daughter-cells  elongate,  so 
that,  if  the  segments  do  not  separate,  they  come 
to  form  long  filaments.  Long  or  short  chains  of 
streptococci  are  similarly  produced.  But  in  some 
of  the  rounded  forms  division  may  occur  in  two 
planes  at  right  angles  to  one  another,  thus  forming 
groups  of  four  (tetrads),  or  in  three  dimensiiMis 
forming  culjical  groups  of  eight  (smriiia).  During 
the  process  of  fission  a  constriction  appears  in  the 
plane  of  approaching  segmentation,  and  a  delicate 
line  may  be  seen  across  the  cell-pr(.itoplasm  cutting 
it  in  two.  The  constriction  increases  and  the 
delicate  transverse  line  undergoes  a  gelatinous 
swelling  until  two  individuals  appear,  separated  by 
an  interval  of  varying  width.  The  ultimate  arrange- 
ment of  the  individual  elements  depends  partly  on 
the  planes  of  fission,  partly  on  the  viscidity  of  the 
cell-envelope,  and  partly  on  the  consistence  of  the 
medium,  and  can  therefore  be  regarded  only  as  a 
subordinate  character,  although  it  aft'ords  a  basis 
for  an  elementary  classification.  The  rate  of  multi- 
plication varies  greatly  in  different  species  and  in 
different  conditions  of  growth.  The  bacillus  of 
tuberculosis  grows  relatively  slowly,  but  most 
organisms  proliferate  with  great  rapidity  in  a 
favourable  environment.  It  has  been  stated  that  a 
bacillus  may  attain  its  full  growth  and  divide  in 
less  than  half  an  hour,  and  at  this  rate  one  indivi 
dual  would  reproduce  itself  nearly  seventeen  million 
times  within  twelve  hours,  and  281,475,000,000,000 
times  in  twenty-four  hours. 

Spores. — The  production  of  spores  and  the 
properties  with  which  they  are  endowed  are 
among  the  most  important  facts  regarding  bac- 
teria. Discovered  at  first  in  some  of  larger  size, 
the  process  is  now  known  to  be  common  to  many 
bacilli  and  to  some  spirilla.  It  is  doubtful  if  any  ot 
the  cocci  ever  form  true  spores.  But  from  know  n 
facts  in  the  life-history  of  many  species  in  which 
the  existence  of  spores  is  not  proved,  there  is  a 
possibility  that  in  them  also  there  exists  a  like 
capacity,  given  favourable  conditions  of  life.  Spore- 
formation  is  to  be  regarded  as  a  resting  stage  in  the 
life-history  of  a  bacterium,  which,  therefore,  may 
pass  through  two  stages,  (l)  a  vegetative,  spore-free 
stage  in  which  rapid  multiplication  may  occur, 
producing  other  vegetative  forms,  (2)  a  spore  or 
resting  stage  in  which  no  reproduction  takes  place, 
for  each  organism  produces  only  one  spore,  and 
each  spore,  when  it  germinates,  gives  rise  to  a 
single  vegetative  form. 

The  conditions  of  sporc-forinal ion  are  somew  hat 
peculiar,  and  appear  to  depend  upon  a  combina- 
tion of  circumstances,  some  of  which  are  adverse 
and  others  conducive  to  vegetative  growth  and 
development.  For  example,  sporulation  does  not 
in  most  instances  occur  until  vegetative  growth  ha> 
been  arrested  by  some  change  in  the  medium, 
probably  due  rather  to  the  formation  of  substances 
inimical  to  growth  than  to  the  exhaustion  of  the 
nutriment.  But  this  alone  is  not  sufficient,  for 
spores  will   not    form  unless  the   temperature  is 


maintained  within  favourable  limits,  and  the  limits 
for  spore-formation  are  even  more  restricted 
than  those  for  vegetative  growth,  though  the 
optimum  temperature  in  each  case  practically 
coincides.  Free  oxygen  also  appears  to  be  essen- 
tial to  some  forms,  and  even  in  certain  anaerobic 
organisms  sporulation  is  assisted  by  its  presence. 
It  cannot  therefore  be  held  that  spore-formation 
occurs  only  in  the  aljsence  of  the  optimum 
pabulum  ;  it  is  more  properly  regarded  as  a  normal 
phase  in  the  life-history,  occurring  especially  in 
certain  favouring  conditions  f)f  growth. 

'Y\Mt  mode  of  spoi  e-formation  best  be  studied 
in  some  of  the  larger  bacilli,  such  as  B.  subtilis  or 
B.  anthracis.  Within  the  protoplasm  of  the  vege- 
tative cell,  and  usually  towards  one  end,  there 
appears  a  minute  rounded  granule  of  higher  refrac- 
tive index  which  gradually  enlarges  at  the  expense 
of  the  parent  cell  until  it  becomes  a  matirre  spore. 
The  spore  is  always  smaller  than  the  original  cell, 
and  is  apparently  derived  from  condensation  and 
chemical  alteration  of  its  protoplasm.  This 
method  of  spore-formation  is  known  as  '  endo- 
genous,' and  the  bacteria  in  which  it  occurs  are 
>poken  of  as  endosporoiis.  In  some  cases  (e.g. 
1!.  anthracis)  the  parent  cell  soon  becomes  granular 
and  shrunken,  stains  more  faintly,  and  finally 
disappears,  so  that  the  spore  is  left  enclosed  in  the 
shrivelled  remains  of  the  original  cell-envelope. 
In  other  cases  (e.g.  B.  tetaiii)  the  protf>plasm  of 
the  bacterial  cell  may  show  little  alteration  long 
after  the  spore  has  been  formed.  Swelling  may  and 
frequently  does  take  place  at  the  site  of  the  spore, 
so  that  the  organism  may  appear  beaded,  and  the 
swelling  may  be  so  considerable  that  the  diameter 
of  the  spore  ma)'  be  twice  as  great  as  that  of  the 
cell,  or  even  more  (e.g.  B.  tetani).  This  appear- 
ance is  apt  to  be  exaggerated  owing  to  the 
difl'erent  refrat-timi  of  the  spore  and  the  cell-proto- 
plasm. 

In  form  spores  are  usually  ovoid,  more  or  less 
elongated,  sometimes  nearly  spherical.  In  struc- 
ture they  consist  of  a  highly  refracting  protoplasmic 
mass  with  great  endowments  of  vitality  and 
peculiar  staining-reactions,  surrounded  by  a  cap- 
sule or  cell-wall  resemlding  that  of  the  parent  cell 
but  of  greater  resisting  capacity.  Their  staining- 
reactions  differ  from  those  of  the  cell-protoplasm, 
and  may  do  so  to  a  remarkable  degree.  Solutions 
which  stain  ordinary  bacteria  do  not  stain  the 
spores  ;  but  by  selective  staining  spores  may  take 
on  a  different  colour  from  the  rest  of  the  cell 
(vide  infra).  In  ont  of  the  common  bacteria  of 
water  (B.  erythrosporus)  the  unstained  fresh 
spores  normally  show  a  definite  colouration  of  a 
reddish  tinge. 

When  placed  in  conditions  favourable  to 
vegetative  life,  spores  begin  to  ^^-erminate  and 
reproduce  cells  like  those  from  which  they 
originated.  The  process  begins  by  the  spore  losing 
its  high  refraction,  and  continues  by  its  gradual 
expansion  to  the  si/e  and  form  of  the  vegetative 
cell.  The  spore-capsule  may  be  ruptured  in 
various  ways,  sometimes  being  torn  right  across  so 
that  at  each  end  of  the  growing  cell  part  of  the 
membrane  appears  as  a  cap,  sometimes  splitting 
longitudinally  or  at  one  end  only.  More  rarely 
the  capsule  is  simply  stretched  and  absorbed  by  the 
expanding  cell  within.  As  growth  advances 
movement  appears  in  motile  forms,  and  then 
follow  multiplication  and  grouping  of  the  vegeta- 
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live  forms,  culminating  later  in  spore-formation. 
<Jften  only  a  few  hours  elapse  between  the  first 
onset  of  germination  and  active  vegetative 
growth. 

Another  form  of  spore-formation  has  been 
■described  in  certain  species  which  do  not  produce 
<;ndospores,  e.g.  Spirillum  cholerre,  streptococcus, 
&c.  According  to  this  view  certain  of  the  vege- 
tative cells  pass  into  a  resting  stage  and  adopt  the 
role  of  spores.  They  are  then  known  as  arthro- 
spores  (Hueppe).  Structurally  they  may  be  of 
much  the  same  form  as  the  ordinary  vegetative 
cell,  or  some  modification  of  it.  Functionally 
they  are  supposed  to  represent  a  more  permanent 
condition  by  means  of  which  the  species  is  propa- 
gated, and  from  which  subsequent  germination 
may  occur.  They  are  also  supposed  to  have 
■greater  powers  of  resisting  adverse  influences  than 
the  ordinary  vegetative  cell.  It  is  doubtful  if  such 
a  degree  of  specialisation  of  individuals  ever  occurs 
among  the  lower  bacteria  ;  and,  indeed,  all  the 
known  facts  regarding  the  so-called  arthrospores 
are  consistent  with  known  variations  in  morphology 
and  biology  among  different  individuals  in  the  same 
culture. 

Classification  of  Bacteria. — Many  attempts  have 
been  made  to  arrive  at  some  satisfactory  division  of 
bacteria,  but  hitherto  with  very  limited  success. 
The  difficulty  arises  in  great  measure  from  defective 
knowledge  of  their  life-history  and  of  the  variations 
•which  they  may  show  in  different  conditions  of 
growth.  Most  of  the  attempted  classifications  are 
valueless  and  are  also  unscientific.  The  only  true 
basis  is,  of  course,  a  botanical  one,  and  such 
properties  as  the  production  of  colour,  of 
fermentation,  or  of  disease  are  useless  except  as 
indicating  provisional  distinctions.  The  nomen- 
clature usually  adopted  is  founded  on  certain 
morphological  data — chiefly  the  form  of  the  cells 
and  the  arrangement  commonly  seen  in  their 
growth — but  it  must  be  understood  that  the  names 
given  are  merely  convenient  appellations  and  not 
scientific  distinctions.  Reference  has  already  been 
made  to  the  division  of  bacteria  into  higher  and 
lower  forms. 

1.  The  higher  forms  are  characterised  by  greater 
structural  independence  of  the  elements  and  greater 
functional  specialisation.  They  include  such  forms 
as  Beggiatoa,  Thiothrix,  Crenothrix,  Cladothrix, 
and  Streptothrix.  For  more  detailed  informa- 
tion the  article  on  Actinomycosis  may  be  con- 
sulted,        (z/^o  Streptothrix. 

2.  The  lower  forms  are  divided  into  three  main 
groups  according  to  the  form  of  the  cells.  ( I )  Cocci 
or  Diicrococci  consist  of  rounded  or  ovoid  cells, 
and  are  subdivided  according  to  their  most  usual 
grouping.  Thus  diplococci  are  formed  when  after 
fission  the  cells  tend  to  remain  in  pairs  ;  tetrads 
when  after  fission  in  two  planes  at  right  angles 
they  are  arranged  in  groups  of  four  ;  and  sardine 
when  after  fission  in  three  dimensions  cubical 
masses  of  eight  are  formed.  Streptococci  consist  of 
cells  forming  single  rows  or  chains  of  varying 
length,  and  staphylococci  of  cells  forming  irregular 
groups  like  bunches  of  grapes,  all  depending  on  the 
mode  of  fission  and  degree  of  subsequent  cohesion 
among  the  individuals.  (2)  Bacilli  include  those 
cells  of  an  elongated  rod-like  form,  whether 
straight  or  slightly  curved,  and  whether  single  or 
in  filaments.  Sometimes  the  term  bacillus  is 
restricted   to   the   motile   forms,  and  bacterium 


applied  to  the  non-motile  (Migula),  or,  again,  I 
bacilli  are  regarded  as  characterised  by  endogenous! 
sporulation  and  bacteria  by  its  absence  (Hueppe).  [ 
(3)  Spirilla  also  consist  of  cylindrical  cells  in] 
which  the  curvature  is  more  pronounced,  either  in  I 
the  form  of  short  rods  with  a  single  curve,  asl 
in  the  spirillum  of  cholera,  or  in  the  form  of  I 
long  filaments  with  several  curves,  as  in  thef 
spirillum  of  relapsing  fever.  The  terms  vibrioX 
and  spirochcete  have  also  been  introduced  to  distin- 
guish degrees  of  curvature  (Flugge),  presence  andl 
characters  of  flagella  (Migula),  and  relation  to  I 
spore-formation  (Hueppe).  Such  terms  are  of  no  ( 
practical  value,  and  the  possibilities  of  confusion  | 
wliich  they  introduce  are  sufficiently  obvious. 

Constancy  of  Species  and  Variation  among  Bac- 
teria. — Modern  bacteriology  postulates  the  constancy ! 
of  species  among  bacteria,  and  all  known  facts  are  I 
in  harmony  with  this  conception.  Moreover,  direct 
attempts  to  transform  one  species  into  another  have 
met  with  no  success  ;  even  such  closely  allied  forms 
as  the  typhoid-  and  colon-bacilli  are  not  inter- 
changeable, nor  can  the  cholera-spirillum  be  trans- 
muted into  other  species  of  spirilla. 

Within  certain  limits,  however,  morphological,  1 
biological,  and  pathogenic  variations  are  possible 
and  indeed  common  among  dift'erent  members  of  the 
same  species  in  different  conditions.  Morphological 
variations  are  not  infrequent,  particularly  in  regard 
to  size  ;  difference  in  shape  may  become  extremely 
marked  'in  those  bacteria  which  show  involution- 
forms,  and  most  of  the  higher  forms  exhibit  cyclical  I 
changes  in  the  course  of  normal  development  and 
growth.  Flagella  are  usually  absent  at  some  stage  of  I 
the  life-history  of  motile  organisms,  and  many  other 
characters  may  undergo  change.  Biological  varia- 
tions are  still  more  common,  and  depend  chiefly  on 
varying  conditions  of  growth.  Thus  differences  are 
seen  in  rate  of  development,  in  appearance  of  cul- 
tures, in  production  of  colour,  in  fermentative  effects, 
and  in  power  of  resistance.  The  capacity  for  spore- 
formation  may  be  temporarily  or  even  permanently 
lost  by  exposure  to  certain  influences.  ^Iost  common 
of  all  is  variation  in  the  pathogenic  properties  of 
bacteria  according  to  the  attenuation  or  intensifica- 
tion of  their  virulence. 

On  the  other  hand  it  must  be  observed  that  among 
members  of  what  was  originally  regarded  as  one 
species,  differences  so  profound  may  be  met  as  to 
suggest  a  group  rather  than  a  single  species.  Thus 
Streptococcus  pyogenes  has  been  regarded  as  a 
species  distinct  from  Streptococcus  eiysipelatis,  and 
the  term  B.  coli  communis  has  been  held  to  include 
several  closely  allied  species.  \\"ithout  discussing 
such  questions  fully  it  may  be  permissible  to  say 
that  all  recent  evidence  points  ratlier  to  considerable 
potential  variation  within  definite  species  than  to 
a  multiplicity  of  slightly  differing  and  ill-defined 
species. 

Conditions  of  Growth  and  Vitality. — Certain  con- 
ditions are  essential  to  bacterial  life,  while  others 
have  a  deleterious  effect.  It  is  important  to  note 
that  within  certain  limits  growth  may  be  inhibited 
while  vitality  reniains  unimpaired  or  is  only  modi- 
fied, so  that  conditions  which  arrest  ■  growth  and 
development  do  not  necessarily  destroy  bacteria. 
Different  species  present  great  variety  in  their  power 
of  resisting  adverse  conditions,  and  even  in  the  same 
species  different  organisms  may  show  marked  varia- 
tion in  resisting  capacit)-.  When  spores  are  present, 
the  capacity  for  resistance  is  enormously  increased. 
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as  compared  with  thfit  of  the  corresponding  vege- 
tative forms. 

Nutriiiiciit.  —  Most  forms  of  plant-life  obtain  the 
essential  elements  of  their  food-supply  from  very 
simple  chemical  combinations,  e.g.  carbon  from  car- 
bon dioxide,  nitrogen  from  nitrates,  &c.  But  most 
bacteria  feed  and  grow  on  the  more  complex  organic 
:substances  that  constitute  the  tissues  of  plants  and 
animals.  All  the  pathogenic  bacteria  are  not  only 
capable  of  deriving  their  nutrition  from  the  highl)- 
complex  proteid  diet  that  animal  tissues  and  fluids 
afford,  but  they  grow  best  within  the  body  of  the 
living  animal.  They  are  therefore  essentially  para- 
.sitic  in  character.  But  nearly  all  the  pathogenic 
forms  are  also  capable  of  a  saprophytic  existence 
outside  the  living  body,  and  for  growth  and  develop- 
ment in  these  circumstances  they  require  the  presence 
of  some  proteid  or  carbohydrate  substance.  Hence 
in  the  preparation  of  artificial  culture-media  {vide 
infra)  such  material  must  be  supplied.  A  great 
host  of  microbes  that  are  rarely  or  never  parasitic 
lead  a  saprophytic  existence  in  effete  animal  and 
vegetable  products  which  they  resolve  into  more 
primitive  chemical  compounds.  The  great  majority 
■of  bacteria,  therefore,  require  at  least  a  trace  of 
some  organic  substance  on  which  to  live,  but  many 
saprophytic  organisms  can  and  do  thrive  on  purely 
inorganic  materials.  Reference  has  already  been 
made  to  the  remarkable  powers  of  certain  bacteria 
in  the  soil,  not  only  of  elaborating  ammonia  and 
nitrites  into  assimilable  nitrates  for  the  maintenance 
«f  plant-life,  but  even  of  fixing  free  nitrogen  and 
restoring  it  to  the  general  nitrogenous  circulation. 

When  the  food-supply  is  deficient  or  unsuitable, 
growth  is  arrested,  and  if  these  conditions  persist, 
either  the  bacteria  die  or  sporulation  occurs,  and  in 
this  form  their  life  is  prolonged.  An  important 
means  by  which  the  pabulum  is  rendered  unsuitable 
is  by  the  diffusion  into  it  of  the  products  of  bacterial 
growth.  On  artificial  media  an  organism  may  at 
first  grow  luxuriantly,  then  cease  growing,  and 
finally  die  or  spore,  not  because  the  pabulum  has 
been  exhausted,  but  because  deleterious  substances 
have  been  formed  b\"  its  own  activity. 

But  the  medium  in  order  to  be  adapted  for 
bacterial  life  must  also  contain  a  sufficiency  of 
moisture,  and  the  eft'ect  of  drying  is  to  deprive  the 
organism  of  an  element  essential  to  growth  and  to 
vitality.  Desiccation  not  only  arrests  development, 
but  quickly  kills  most  vegetative  forms,  though 
spores  may  Ije  kept  in  a  dry  condition  for  months 
or  years.  Among  the  vegetative  forms  there  are 
very  pronounced  differences  in  their  capacity  for 
resistance  ;  some,  as  the  spirillum  of  cholera,  being 
destroyed  by  a  few  hours'  drving,  whereas  others, 
and  notably  the  bacillus  of  diphtheria,  may  resist 
drying  for  weeks  or  months. 

Again,  most  organisms  grow  best  on  a  medium 
that  is  slightly  alkaline  to  litmus,  and  the  slightest 
I  race  of  free  acid  is  sufficient  in  many  cases  to  arrest 
development  (e.g.  of  the  cholera-spirillum).  Hence 
the  reaction  of  the  medium  is  also  an  important 
lactor  in  determining  the  conditions  of  growth. 

Heat. — A  suitable  temperature  is  one  of  the  most 
important  conditions  for  the  growth  and  develop- 
ment of  bacteria,  and  heat  is  also  one  of  the  most 
potent  agencies  in  modifying  or  destroying  their 
vitality.  The  same  agency  which  is  essential  to 
growth  is  also  one  of  the  most  effective  germicides. 
K)r  any  organism  there  is  an  optimum  temperature 
at  which  growth  takes  place  most  abundantl}',  and 


there  are  also  upper  and  lower  limits  of  tempera- 
ture beyond  which  growth  ceases.  The  optimum 
temperature  for  vegetative  growth  varies  considerably 
in  different  organisms,  and  three  main  groups  may 
be  recognised.  ( I )  The  pathogenic  bacteria  which 
are  definitely  parasitic  grow  liest  about  37°  C. — the 
normal  blood-temperature — or  in  other  words  the 
'  body  temperature.'  For  many  such  organisms  the 
limits  of  temperature  consistent  with  growth  are 
very  restricted,  so  that  development  is  arrested  at  a 
point  a  few  degrees  above  or  below  the  optimum. 
Thus  the  temperature  limits  of  growth  for  the 
pneumococcus  and  diphtheria-bacillus  are  about 
20'-  C.  or  22°  C.  to  42^  C,  for  the  gonococcus  and 
influenza-bacillus  25°  C.  to  42  ' C,  and  for  the 
tubercle-bacillus  28°  C.  to  42'' C.  For  others  the 
range  is  wider,  and  growth  may  readily  take  pla'ce 
at  lower  temperatures.  Thus  the  limits  for  the 
anthrax-bacillus  are  about  12°  C.  to45°C.,  for  the 
typhoid-bacillus  9'^  C.  to  42°  C. ,  and  so  on.  It  has 
been  already  noted  that  the  limits  within  which 
sporulation  ma)'  occur  are  even  more  restricted. 
Anthrax-bacilli,  for  example,  do  not  spore  below 
18°  C.  or  above  42°  C.  (2)  Those  bacteria  which 
are  normally  saprophytic,  being  concerned  in 
processes  of  fermentation  and  decomposition,  grow 
most  actively  at  a  lower  range  of  temperature, 
usually  from  18°  C.  to  22°  C.  as  the  optimum — 
a  warm  summer  temperature,  or,  as  it  is  sometimes 
called,  the  'room-temperature.'  (3)  A  remarkable 
group  of  organisms,  known  as  the  thermophilic 
bacteria,  thrive  best  at  such  unusually  high  tem- 
peratures as  60°  C.  to  70°  C. 

Beyond  the  points  at  which  growth  ceases,  there 
is  a  variable  range  of  temperature  within  which  the 
vitality  is  impaired  but  not  destroyed.  In  this 
intermediate  condition  many  vital  processes  and 
activities  become  modified  and  deranged.  Thus 
the  production  of  colour,  acids,  toxins,  &c.,  may 
be  altered  or  arrested,  the  capacity  for  spore-forma- 
tion may  be  lost,  and  the  virulence  of  the  organism 
may  Ije  markedly  attenuated.  Temperatures  above 
the  limits  of  grow  th  are  proliably  more  effective  in 
producing  these  changes  than  those  below  ;  in  other 
words  excess  of  heat  appears  to  exercise  a  more 
prejudicial  effect  than  mere  deficiency. 

At  certain  temperatures  the  eft'ect  of  heat  is  tn 
destroy  bacteria.  In  estimating  the  lethal  effects  nf 
any  temperature  the  duration  of  exposure  must  also 
be  considered,  as  a  brief  exposure  to  a  high  tem- 
perature may  Ije  more  destructive  than  a  longer 
exposure  to  a  lower  temperature.  Obviously  too 
a  lethal  temperature  is  such  as  to  destroy  all  the 
individuals  exposed  to  it,  so  that,  when  they  are 
subsequently  transferred  to  a  suitable  medium,  no 
growth  whatever  takes  place.  A  temperature 
which  is  lethal  to  vegetative  forms  may  be  resisted 
by  the  same  organism  in  a  spored  condition.  Flence 
there  may  be  stated  for  any  organism  the  lethal 
effects  of  low  and  of  high  temperature  for  exposures 
of  fixed  duration  both  in  the  vegetative  and  in  the 
spore-form.  In  regard  to  low  temperature,  however, 
it  is  diflicult  to  determine  the  freezing  death-point, 
owing  to  the  occurrence  of  physical  changes  in  the 
medium  and  mechanical  pressure-effects,  but  mam- 
organisms,  even  in  the  vegetative  form,  may  be 
kept  for  some  time  below  the  freezing-point  of 
water  without  being  killed,  e.g.  those  of  cholera, 
anthrax,  t\:c.  The  minimum  lethal  temperature  for 
definite  exposures  at  high  temperatures  varies 
greatly  for  different  organisms,  and  for  the  same 
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organism  in  different  conditions.  Most  spore-free 
bacteria  are  destroyed  at  60°  C.  in  less  than  half 
an  hour,  and  at  ICX5°  C.  in  a  few  minutes,  e.g.  the 
organisms  of  cholera,  typhoid  fever,  diphtheria, 
plague,  &c.  A  few  organisms  that  are  not  known 
to  spore  may  survive  even  higher  temperatures :  thus 
the  Staphylococcus  pyogenes  aureus  withstands 
80°  C.  for  half  an  hour  before  death  occurs,  and 
the  Bacillus  tuberculosis  has  much  the  same  powers 
of  resistance.  When  spores  are  present,  even 
100^  C.  may  be  withstood  by  some  for  a  few 
minutes,  by  others  for  more  than  an  hour. 

Alternations  of  temperature  are  very  prejudicial 
to  bacterial  life,  although  the  upper  limit  may  not 
l)e  high.  Repeated  exposure  to  a  temperature  of 
less  than  60°  C.  for  an  hour  daily  will  destroy  all 
organisms,  whether  spored  or  not,  within  a  week, 
and  alternate  freezing  and  thawing  have  a  like 
effect. 

These  data  have  reference  to  the  effects  of  heat 
on  bacteria  in  a  normal  moist  environment.  In  a 
dry  condition  they  can  resist  much  higher  degrees 
of  temperature.  Even  vegetative  forms  ma)'  survive 
ioo°C.  for  an  hour,  and  spores  may  withstand  140°  C. 
for  several  hours. 

Oxygen. — Most  known  species  grow  best  in  the 
presence  of  free  oxygen  and  are  therefore  termed 
al-robic  bacteria  or  aerobes.  Of  these  some  are 
strictly  aerobic,  do  not  grow  in  the  absence  of 
oxygen,  and  are  known  as  obligatory  aerobes  ;  but 
the  majority,  while  growing  best  in  the  presence  of 
oxygen,  may  also  grow  in  its  absence,  and  are  known 
as  facultative  anaerobes  or  as  being  capably 
anaerobic.  Most  of  the  pathogenic  aerobes  belong 
to  the  latter  group.  Many  organisms,  however, 
thrive  best  in  the  absence  of  free  oxygen  and  are 
termed  anaeroln'e  bacteria  or  ana'erohcs.  Here  also 
some  are  strictly  anaerobic  while  others  are  capably 
aerobic,  and  the  more  important  pathogenic 
anaerobes,  as  the  bacilli  of  tetanus  and  of  malignant 
oedema,  belong  to  the  former  group.  But  even 
obligatory  anaerobes  may  grow  in  the  presence  of 
air  when  associated  with  aerobic  organisms,  and  it 
is  supposed  that  the  latter  produce  substances  which 
render  this  possible.  Moreover  some  bacteria  may 
be  aerobic  in  certain  conditions  and  anaerobic  in 
others,  for  thermophilic  bacteria  thrive  aerobically 
at  high  temperatures,  but  only  anaerobically  at 
lower  temperatures  (Rabinowitsch). 

The  chief  means  taken  to  exclude  oxygen  from 
cultures  of  anaerobes  are  (a)  replacing  (_)xygen  by 
an  indifferent  gas,  such  as  hydrogen  or  nitrogen, 
(/')  adding  some  reducing  agent  to  the  medium,  such 
as  glucose  or  formate  of  sodium,  (c)  using  deep  lubes 
of  agar  or  gelatine.  It  is  often  advantageous  to 
combine  these  methods.  Further  the  gaseous  pro- 
ducts of  metabolism  which  frequently  appear  in 
artificial  cultures  of  anaerobes  may  afford  them 
protection  against  injurious  oxygen-tensions  in  the 
media. 

Light. — Direct  sunlight  has  a  most  prejudicial 
effect  on  the  vitality  of  bacteria,  even  when  spores  are 
present,  and,  if  the  exposure  be  sufficiently  pro- 
longed, 'ts  action  is  germicidal.  The  violet  and 
ultra-violet  rays  are  the  most  potent,  and  their  effect 
is  independent  of  the  action  of  heat,  but  is  condi- 
tioned by  the  presence  of  oxygen  and  of  moisture. 
Diffuse  daylight  and  the  electric  light  have  similar 
Imt  less  pronounced  effects,  while  the  Riinlgen  rays 
have  not  been  shown  to  produce  much  change. 

Clieinical  agents. — Many  chemical  substances  may 


inhibit  the  growth  and  development  of  bacteria, 
and  are  known  as  antiseptics  ;  many  others  have  a 
destructive  action  and  are  known  as  disinfectants- 
or  germicides,  but  most  bodies  that  are  classed  as- 
antiseptics  are  also  bactericidal.  Among  inorganic 
substances  the  salts  of  the  metals  of  high  atomic 
weight  (Ritchie)  have  the  most  powertul  germicidal 
action,  especially  the  perchloride  and  periodide  of 
mercury.  Among  organic  bodies  the  members  of 
the  aromatic  series,  of  which  carbolic  acid  is  a 
typical  example,  take  highest  rank  as  disinfectants. 

Modes  of  Study. — Introductory. — Thecomplete 
study  of  any  microbe  demands  a  long  and  technical 
investigation  in  the  pursuit  of  which  many  different 
methods  and  processes  must  be  adopted.  In  all 
essential  particulars  the  main  steps  of  such  an 
inquiry  are  the  same  for  all  bacteria,  but  the  details, 
vary  widely  with  different  organisms.  When  a 
tissue  or  fluid  or  other  material  suspected  to  contain 
bacteria  is  submitted  for  examination,  one  of  the 
most  important  points  is  the  preparation  and  staining 
of  speciinensjor  microscopic  work.  Not  only  should 
cover-glass  films  be  made  and  suitably  stained,  but 
unstained  moist  films  must  also  be  examined  to 
determine  motility  and  other  characters  associated 
with  bacteria  in  a  fresh  condition.  Sections  of  tissues 
also  show  not  only  certain  characters  of  the  bacteria, 
but  especially  their  site  and  relation  to  the  tissue - 
elements  and  the  processes  of  tissue-reaction  to 
microbic  invasion.  The  significance  of  the  micro- 
scopical examination,  however,  is  less  than  might  be 
supposed,  for  histological  characters,  even  when 
aided  by  special  staining-reactions,  do  not  afford  a 
criterion  for  discriminating  between  allied  forms. 
Nevertheless,  when  these  characters  are  very  definite 
and  when  the  organism  is  found  in  constant 
association  with  a  peculiar  change,  as  in  the  case  of 
the  tubercle-bacillus,  its  identification  in  the  tissues 
is  comparati\'ely  easy. 

Fortunately  in  the  case  of  a  large  number  of 
micro-organisms  there  is  available  a  far  more  perfect 
mode  of  study,  that  of  cultivation  or  pure  culture, 
in  other  words  the  study  of  an  organism  growing 
outside  the  Ijody  on  some  artificially  prepared 
medium  and  isolated  from  all  other  species.  An 
incalculable  advance  on  previous  bacteriological 
research  was  made  when  this  method  was  intro- 
duced ;  for  it  was  found  that  by  taking  advantage  of 
certain  conditions  of  growth  not  onlv  could  a  microbe 
be  separated  from  all  others,  but  that  in  suitable 
media  successive  growths  or  subcultures  could  be 
perpetuated  through  a  long  series  of  generations  and 
maintained  in  a  pure  state.  It  is  impossible  to 
exaggerate  the  importance  of  this  discover}-  in  the 
advance  of  bacteriology.  By  the  study  of  pure 
cultures  there  were  revealed  many  morphological 
characters  previously  obscure  or  entirely  unsuspected, 
the  physiology  and  biology  of  bacteria  became  for 
the  first  time  amenable  to  study,  the  chemical  pro- 
ducts of  bacterial  growth  and  activity  were  disclosed, 
and  the  way  was  cleared  for  the  whole  vast  subject 
of  the  experimental  inoculation  of  animals  with  pure 
cultures  or  their  products  and  the  acquisition  of 
immunity.  By  culture,  especially  when  aided  by 
microscopic  study,  the  recognition  of  various  forms 
becomes  more  definite  and  certain  ;  for  each 
organism  possesses  its  own  peculiar  characters, 
especially  when  grown  upon  or  in  semi-solid  media. 
These  characters  comprise  the  form  of  the  mass, 
the  colour,  rate  of  growth,  results  and  effects  upon 
the  nutrient  media,  the  relation  to  the  presence  or 
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absence  of  oxygen,  the  production  of  acids,  indol, 
and  other  substances,  and  the  capacity  of  growth  on 
different  media  and  at  various  temperatures.  They 
may  vary  for  the  same  organism  in  different  media, 
and  when  taken  together  constitute  almost  absolute 
distinctions  of  most  of  the  various  known  forms 
By  the  aid  of  a  lens  the  earliest  groups  and  colonies 
may  be  studied,  and  will  often  be  found  to  branch 
and  grow  in  a  characteristic  way. 

In  certain  groups  of  bacteria,  however,  several 
forms  are  so  closely  allied  both  in  morphological 
and  in  biological  characters  that  microscopical 
and  cultural  distinctions  alone  fail  to  afford  more 
than  a  reasonable  presumption  of  identity.  In  the 
case  of  the  Bacillus  diphtherix',  for  example,  it  is 
known  that  other  allied  and  relatively  innocuous 
forms  exist,  which  under  the  microscope  and  in 
cultures  are  practically  indistinguishable,  and  the 
same  is  true  regarding  the  Spirillum  cholerre  and 
others.  Hence  any  inference  based  on  such  data 
must  in  certain  cases  be  made  with  caution  until 
another  mode  of  investigation  has  been  undertaken — 
till  inoculation  of  animals  (p.  132). 

I.  Cultivation  of  Bacteria. — It  is  obvious 
from  what  has  been  said  that  the  most  essential 
part  of  liacteriology  is  concerned  with  the  study  of 
pure  cultures.  Hence  the  means  of  obtaining  them 
is  of  the  first  importance.  But  micro-organisms  are 
practically  ubiquitous,  and  are  present  in  the  air,  in 
water,  and  in  the  dust  covering  all  apparatus  and 
utensils,  so  that  every  object  and  material  that  is  to 
come  into  contact  with  bacteria  must  first  be  freed 
from  all  such  adventitious  germs  by  processes  of 
sterilisation.  And,  further,  all  media  must  be 
protected  from  subsequent  contamination  by  methods 
adequate  to  the  cxiltision  of  extraneous  organisms. 
Moreover  in  natural  processes  of  infection  it  is  only 
in  certain  tissues  and  in  a  few  conditions  that  the 
specific  bacteria  are  found  entirely  free  from  admix- 
ture with  other  species,  and  there  is  additional  risk 
of  contamination  when  the  tissues  are  obtained  after 
death.  Hence  methods  of are  required  in 
order  that  any  one  organism  may  be  separated  frcim 
all  other  varieties  that  may  be  accidentally  or 
otherwise  associated  with  it.  ■  But  an  essential 
preliminary  to  all  methods  of  isolation  and  cultiva- 
tion is  the  preparation  of  nutrient  media  in  which 
the  growth  of  bacteria  may  take  place,  and  this 
nutriment  must  be  available  in  such  conditions  of 
moisture,  temperature,  &c. ,  as  conform  to  the 
special  biological  requirements  of  the  organism. 
The  study  of  pure  cultures  accordingly  necessitates  : 
(l)  methods  of  sterilisation  and  exclusion;  (2) 
preparation  of  nutrient  media  ;  (3)  isolation  of  pure 
cultures  ;  and  {4)  maintenance  of  cultures  in  condi- 
tions adapted  for  vitality  and  growth. 

Methods  of  Sterilisation. — Any  agency  which  can 
destroy  bacteria  and  their  spores  will  render  a 
material  sterile,  and  the  most  potent  of  such  agencies 
are  either  chemical  or  thermal.  Mechanical  pro- 
cesses also  VTiay  Ije  employed  to  remove  bacteria 
I  rum  fluids,  as  in  the  separation  of  organisms  from 
tUiid  media  by  special  methods  of  filtration.  Olj- 
viously  all  these  agencies  are  not  equally  suitable  in 
any  given  case.  It  is  often  necessary  not  merely 
lliat  adventitious  bacteria  should  be  destroyed,  but 
that  the  apparatus  or  medium  should  be  left  in  such 
a  condition  as  not  to  interfere  with  the  vitality  and 
growth  of  the  organism  which  it  is  desired  to  culti- 
vate. Chemical  disinfectants,  therefore,  are  only  of 
limited  utility  in  the  preparation  of  material  for 


bacteriological  work.  See  Antiseptics  ;  and  Dis- 
infection. 

The  agency  which  is  most  effective  as  a  germicide 
and  which  leaves  behind  no  deleterious  influence  is 
heat.  Hence,  where  possible,  sterilisation  is  best 
etlected  by  heat  or  by  alternation  of  heat  and  cold. 
Heat  may  be  conveyed  either  by  hot  water  or  by 
steam  at  various  temperatures,  and  in  this  form  is 
far  more  powerful  than  when  conveyed  by  dry  air  at 
the  same  temperature. 

Methods  of  Exiinsion. — The  exclusion  of  all  ex- 
ternal organisms  is  effected  mainly  in  two  ways  : 
(a)  by  sterilised  cotton-wool  plugs  ;  (/')  by  the  action 
of  gravity. 

Preparation  and  Uses  of  Culficrc-AIedia. — The' 
considerations  which  regulate  the  preparation  of 
media  suitable  for  the  growth  of  bacteria  outside  the 
living  body  include  an  adequate  supply  of  pabulum,, 
a  sufficiency  of  moisture,  a  suitable  reaction,  the  pre- 
sence of  elements  essential  to  growth,  and  the  absence 
of  inhibitory  influences.  Such  media  vary  greatly 
with  the  varying  needs  of  different  organisms,  ljut  it 
is  possible  roughly  to  classify  those  in  common  use. 

(1)  Media  containing  body-fluids  in  a  natural  or 
only  slightly  altered  condition  are  prepared  from 
blood-serum,  exudations  into  serous  cavities,  aqueous 
humour,  milk,  urine,  &c.  They  approximate  most 
closely  to  the  conditions  of  nutrition  during  the 
parasitic  stage  of  bacterial  life,  and  all  pathogenic 
organisms  grow  best  on  them.  Delicate  organisms, 
such  as  the  pneumococcus  and  influenza-bacillus, 
with  little  saprophytic  vitality,  may  not  grow  at  all 
on  more  artificial  media.  For  such  organisms 
'  blood-agar  '  is  also  invaluable,  and  is  prepared  by 
smearing  the  sloped  surface  of  ordinary  agar  (vide 
infra)  with  a  drop  of  sterile  blood  (Pfeiffer). 

(2)  Artificial proteid  media  are  nearly  all  derived 
from  a  watery  extract  of  the  flesh  of  the  ox,  horse, 
sheep,  calf,  or  fowl.  Not  only  do  most  pathogenic 
organisms  grow  well  on  them,  but  the  growths  dis- 
play a  greater  number  of  specific  cultural  distinctions 
than  on  other  media.  With  this  meat-extract  as  a 
basis,  fluid  media  are  prepared  by  the  addition  of 
peptone  and  sodium  chloride,  and  the  result  is  known 
as  peptone-broth  or  boidllon.  Its  most  important 
use  is  in  the  growth  of  organisms  for  separation  of 
toxins  and  other  soluble  products  by  subsequent  fil- 
tration. Semi-solid  or  gelatinised  media  have  the 
same  composition  as  bouillon  with  the  addition  of 
gelatine  or  agar-agar  :  the  former  are  known  as  pep- 
tone-gelatine or  nutrient  gelatine,  the  latter  as 
'  ordinary''  agar  ox  agar-agar.  The  disadvantages 
of  gelatine  media  depend  upon  the  relatively  low 
melting-point  of  gelatine,  which  restricts  its  use  tO' 
the  cultivation  of  the  more  vigorous  organisms  which 
can  flourish  at  the  ordinary  room-temperature  from 
l8^C.  to  22°C.  But  for  such  organisms  there  are 
certain  outstanding  advantages  from  the  charac- 
teristic appearances  which  most  cultures  present, 
among  which  may  be  noted  the  presence  or  absence 
of  liquefaction,  the  form  of  the  surface-growth  and 
that  along  the  needle-track  in  stab-cultures,  and  the 
characters  of  the  superficial  and  deep  colonies  in 
gelatine  plates.  Agar-media  possess  one  great  ad- 
vantage in  the  fact  that  they  can  be  incubated  at 
the  body-temperature  without  melting  ;  hence,  a 
greater  number  of  bacteria  can  be  successfully  culti- 
vated on  them.  But  there  is  a  certain  sameness  in 
the  appearance  of  the  growths  on  agar  as  compared 
with  the  varied  cultural  features  of  the  correspond- 
ing growths  on  gelatine. 
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For  special  purposes  various  substances  may  be 
added  to  bouillon,  gelatine,  and  agar  media — e.g. 
glycerine  for  the  growth  of  the  tubercle-bacillus, 
glucose  and  formate  of  sodium  for  anaerobes,  lactose 
for  testing  fermentative  effects,  and  litmus  for  indi- 
cating the  production  of  acids. 

Neutralisation  of  media  derived from  meat-extract. 
The  reaction  of  the  crude  meat-extract  and  its  de- 
rivatives is  invariably  acid,  owing  to  the  presence 
of  organic  acids,  amphoteric  organic  bodies,  and 
acid  phosphates.  The  usual  mode  of  neutralisation 
is  to  add  a  few  drops  of  a  solution  of  sodium  hydrate 
or  carbonate  until  the  mixture  becomes  just  alkaline 
to  litmus.  Such  a  medium,  however,  is  still  acid 
to  a  more  delicate  indicator,  such  as  phenolphthalein, 
owing  to  the  presence  of  dibasic  sodium  phos- 
phate (Na2HP0^),  which,  being  alkaline  to  litmus, 
has  not  been  neutralised.  As  the  amount  of  this 
salt  varies,  the  degree  of  acidity  is  unknown  and 
inconstant.  To  obviate  this  objection  endeavours 
have  been  made  to  obtain  media  of  constant  or 
'  standard  '  reaction.  By  the  addition  of  decinormal 
and  normal  solutions  of  sodium  hydrate  the  medium 
is  first  rendered  neutral  to  phenolphthalein,  and 
then  '  standardised  '  by  the  addition  of  one  and  a 
half  per  cent,  of  a  normal  solution  of  hydrochloric 
acid — the  reaction  being  still  slightly  alkaline  to 
litmus.  It  is  found  that  the  optimum  reaction  for 
the  growth  of  most  organisms  is  afforded  by  a 
medium  that  is  slightly  alkaline  to  litmus  and  slightly 
acid  to  phenolphthalein  (Fuller,  E3Te,  and  others). 

(3)  Artificial  carbohydrate  media  comprise  chiefly 
boiled  potato  and  bread-paste.  The  appearances  of 
growths  on  potato  often  reveal  characteristic  differ- 
ences between  allied  species,  but  the  reaction  of  the 
potato  must  be  noted,  and  in  special  cases  modified. 
Bread-paste  is  most  useful  for  the  cultivation  of 
moulds,  torulie,  and  the  chromogenic  bacteria. 

(4)  Other  artificial  media  include  vegetable  in- 
fusions and  various  chemical  combinations,  such  as 
Cohn's  fluid,  Pasteur's  original  solution,  Winograd- 
sky's  media  for  the  culture  of  nitrifying  organisms, 
<S:c.     Many  are  of  merely  historical  interest. 

Methods  of  Separation  and  Isolation.  — ( i )  Re- 
peated dilution  of  the  bacteria  and  mechanical  sepa- 

ration  of  the  colonies  This  is  one  of  the  most  useful 

and  most  commonly  employed  of  all  methods,  and 
depends  upon  a  mode  of  '  plate-cultivation  '  intro- 
duced by  Koch.  The  principle  is,  that  single 
organisms  in  suitable  conditions  give  rise  to  single 
colonies  of  the  same  organism,  and  that  accordingly, 
if  the  colonies  are  sufficiently  separated,  pure  cul- 
tures may  be  obtained  from  each. 

{a)  In  ordinary  aerobic  conditions  the  more  im- 
portant methods  include  Koch's  gelatine  plates  or 
Petri  capsules,  Esmarch's  roll-tubes,,  agar  plates, 
successive  strokes  on  agar-surfaces,  &:c.  Gelatine 
plates  are  prepared  by  taking  three  or  four  tubes  of 
melted  gelatine,  inoculating  the  first  from  the  sus- 
pected material,  then  the  second  from  the  first,  the 
third  from  the  second,  and  so  on.  The  fluid  con- 
tents of  each  tube  are  poured  out  into  a  separate 
plate  and  allowed  to  solidify.  Colonies  may  appear 
very  abundantly  in  the  first  plate,  less  in  the  second, 
and  still  less  in  the  third  ;  and  from  the  colonies 
thus  separated,  pure  cultures  may  be  made.  Es- 
march's  roll-tubes  are  prepared  in  the  same  way, 
but  instead  of  being  emptied  into  plates,  the  tubes 
are  rolled  under  a  stream  of  cold  water,  so  that  the 
gelatine  solidifies  on  the  wall  of  each  tube.  Agar 
plates  are  used  in  the  manner  above  described,  and 


can  of  course  be  incubated  at  the  body-temperature. 
Successive  strokes  on  agar-surfaces  are  made  by 
charging  a  platinum  needle  with  the  suspected 
material  and  gently  stroking  the  surface  of  three  or 
four  agar  tubes  or  plates,  without  recharging  the 
needle. 

{b)  For  anaerobic  organisms  the  method  is 
essentially  the  same  so  far  as  the  processes  of 
dilution  and  mechanical  separation  are  concerned. 
Hence  gelatine  and  agar  plates  and  gelatine  roll- 
tubes  are  all  useful  so  long  as  means  are  taken  to 
exclude  oxygen.  VignaPs  method  is  frequently  of 
value.  Three  or  four  tubes  of  melted  agar  are 
successively  inoculated  and  their  contents  sucked  up 
into  separate  lengths  of  quill  glass  tubing,  the  ends 
of  which  are  sealed  in  the  flame  of  a  Bunsen- 
burner.  Separate  colonies  appear  at  various 
intervals,  and  may  be  obtained  by  breaking  the 
glass  over  them. 

(2)  Inhibition  of  immaterial  growths  by  various 
agencies. — Advantage  is  sometimes  taken  of  the 
fact  that  conditions  which  arrest  the  grow'th  of 
some  bacteria  may  only  slightly  retard  that  of 
others.  Thus  phenolated  media  have  been  em- 
ployed in  the  isolation  of  typhoid-bacilli  from  the 
stools. 

(3)  Separation  of  spores  by  the  destrtt^tion  of 
spore-free  bacteria. — If  spores  are  present  in  the 
causal  organism,  they  may  be  freed  from  any 
vegetative  forms  associated  with  them  owing  to 
their  greater  powers  of  resistance.  Thus  a  short 
exposure  to  a  temperature  of  80°  C.  to  100°  C.  will 
allow  only  spores  to  survive.  This  method  is  often 
combined  with  others,  and  is  specially  useful  for 
isolation  of  anaerobes. 

(4)  Separation  by  inoculation  of  susceptible 
animals. — In  cases  where  there  is  some  special 
difficulty  in  the  way  of  obtaining  pure  cultures  it 
may  be  possible  to  isolate  the  organism  in  the  blood 
or  tissues  of  certain  animals.  Thus  the  pneumo- 
coccus,  an  organism  of  extremely  delicate  growth, 
may  be  isolated  in  the  blood  of  a  rabbit,  and  the 
tubercle-bacillus,  which  is  characterised  by  its 
extremely  slow  growth,  may  be  cultivated  from 
certain  viscera.  The  glanders-ljacillus  too  may  be 
readily  isolated  by  similar  means. 

II.  Microscopic  Examination  of  Bacteria. 
In  the  fresh  unstained  condition  bacteria  may  be 
examined  in  a  variety  of  ways.  The  appearances 
of  colonies  in  gelatine  or  agar  plates,  test-tubes, 
iS:c.,  are  best  seen  under  comparatively  low 
magnifying  powers.  The  actual  development  and 
mode  of  growth  of  any  organism  should  be  studied 
in  hanging-drop  cultures.  The  characters  of  living 
Ijacteria  and  many  vital  phenomena  in  which  they 
are  concerned  may  be  investigated  by  means  of 
fresh  films  examined  in  fluids  under  a  cover -glass, 
a  warm  stage  being  employed  when  necessary.  By 
this  means  the  grouping  of  the  cells,  the  presence 
or  absence  of  motility,  and  the  processes  of  chemio- 
taxis,  phagocytosis,  and  agglutination  may  be  con- 
veniently studied. 

Permanent  pi-eparations  are  obtained  after  some 
preliminary  process  of  fixation  with  subsequent 
staining  of  the  bacteria;  and  these- processes  are 
applied  chiefly  to  two  forms  of  preparations, 
(i)  films,  and  (2)  sections  of  tissue. 

Methods  of  fixation  :  (1)  Film-preparations. — Of 
all  modes  of  microscopic  study  this  is  of  widest 
application  and  of  greatest  value.  Films  may  be 
made  from  almost  any  material  containing  bacteria, 
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and  fixation  is  effected  in  many  different  ways 
according  to  the  nature  of  the  material  in  whicli 
the  organisms  are  present  and  the  special  structural 
features  to  be  examined. 

Films  from  ailtiires. — Films  are  prepared  from 
growths  in  solid  media  either  by  first  making  a 
•dilute  emulsion  of  the  growth  in  a  few  drops  of 
sterile  distilled  water,  transferring  a  loopful  to  the 
cover-glass  and  spreading  it  out  in  a  thin  layer,  or 
by  first  placing  a  loopful  of  water  on  the  cover- 
glass  and  mixing  with  it  a  very  minute  quantity  of 
the  growth.  The  organisms  should  be  so  diluted  as 
to  render  the  film  almost  invisible.  When  growths 
■occur  in  fluid  media  or  in  the  water  of  condensation 
from  solid  media,  films  may  be  made  by  spreading 
a  loopful  of  the  fluid  directly  over  the  cover-glass. 
In  any  case  the  film  is  dried  by  heating  over  the 
flame  of  a  Bunsen-burner  at  the  highest  temperature 
the  hand  can  comfortably  bear.  The  amount  of 
heat  required  to  thoroughly  dry  the  film  is  usually 
also  sufiicient  to  fix  it,  but,  if  not,  it  may  be  passed 
two  or  three  times  quickly  through  the  flame. 

Films  from  animal  fluids  and  tissues. — From 
pus,  sputum,  and  other  highly  cellular  fluids,  films 
are  best  obtained  by  smearing  a  loopful  over  the 
cover-glass  with  as  little  manipulation  as  possible. 
Some  parts  will  be  found  too  thick  for  examination, 
but  the  thin  parts  between  should  suffice.  In  the 
case  of  watery  exudations,  e.g.  ascitic  and  pleuritic 
effusions,  and  in  the  case  of  watery  secretions,  e.g. 
nrine,  any  bacteria  present  are  usually  so  scanty  as 
to  elude  direct  observation.  The  fluid  should 
therefore  be  allowed  to  stand  for  several  hours  in 
conical  glasses,  or  better,  centrifugalised  and  a 
loopful  of  the  deposit  then  spread  out  over  the 
cover-glass.  From  the  solid  organs  and  tissues 
films  are  prepared  Ijy  gently  ruljbing  the  portion  to 
be  examined  over  the  cover-glass.  The  fixation  of 
the  films  thus  prepared  may  be  effected  according 
to  one  of  two  methods  named,  {a)  the  dry,  and  (/') 
i  the  wet,  according  to  the  initial  step  in  the 
j  process,  {a)  In  the  dry  method  the  films  are  fixed 
iiy  gentle  heat  in  the  manner  above  described.  In 
this  way  the  bacteria  are  well  preserved,  but  more 
highly  organised  structures,  e.g.  leucocytes  and 
tissue-cells,  are  not  so  well  seen.  (/')  In  the  wet 
method  the  film  is  never  allowed  to  dry,  but  is  at 
once  placed  in  some  fixing  solution,  the  best  being 
a  saturated  solution  of  mercuric  chloride  prepared 
by  boiling  this  salt  in  a  solution  of  sodium  chloride 
'(075  per  cent.).  In  this  the  films  remain  from 
two  to  four  minutes,  and  they  are  then  washed  in 
salt-solution  and  in  spirit  to  remove  all  crystals  of 
mercuric  chloride.   They  are  now  ready  for  staining. 

Films  from  blood. — Special  methods  of  prepara- 
tion and  fixation  are  required.  The  skin  having 
been  thoroughly  cleansed  and  rendered  aseptic,  a 
small  puncture  is  made,  and  as  much  blood  as  will 
lie  in  the  loop  of  a  platinum  needle  is  transferred  to 
the  centre  of  one  cover-glass.  Another  cover-glass 
is  placed  above  the  first,  and,  if  both  are  clean,  the 
blood  should  spread  in  a  thin  film  between  them 
They  are  then  rapidly  separated,  and  in  the  dry 
method  they  are  dried  by  waving  them  in  the  air. 
In  order  to  preserve  the  cellular  constituents  the 
film  must  l)e  fixed  either  in  a  saturated  solution  of 
mercuric  chloride  for  several  minutes,  or  in  a 
mixture  of  alcohol  and  ether  in  equal  proportions 
for  half  an  hour,  or  in  the  hot-air  steriliser  at 
120°  C.  for  the  same  time.  The  wet  method  of 
fixation  is  applicable  to  blood-films  also. 
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(2)  Fixation  of  tissues. — For  the  examination  of 
Ijacteria  this  is  best  accomplished  by  placing  thin 
slices  in  a  saturated  solution  of  mercuric  chloride 
for  twelve  to  twenty-four  hours.  The  pieces  of 
tissue  are  then  transferred  to  methylated  spirit,  and 
finally  embedded  and  cut  in  paraffin  so  that  the 
section  may  be  as  thin  as  possible.  A  good  result 
may  also  be  obtained  by  direct  fixation  in  methy- 
lated spirit  or  absolute  alcohol.  The  full  details  of 
these  various  processes  would  occupy  too  much 
space  to  be  given  here. 

Methods  of  Staining. — Owing  to  differences  in 
their  chemical  constitution  the  various  structural 
elements  of  the  bacterial  cell  differ  in  their  reaction 
to  colouring  agents,  so  that  it  is  necessary  to 
consider  methods  of  staining  as  applied  to  (l)  the 
cell-protoplasm,  (2)  the  cell-envelope  or  capsule, 
(3)  flagella,  (4)  spores.  _ 

( I )  The  protoplasm  of  the  baeterial  cell  resembles 
the  nuclear  chromatin  of  the  animal  cell  in  showing 
a  marked  affinity  for  the  basic  aniline  dyes,  e.g. 
thionin  and  methylene  blue,  gentian  violet,  fuchsin, 
&c.  The  simplest  form  of  staining  reagent  is  a 
watery  or  alcoholic  solution  of  one  of  these  dyes, 
and  many  bacteria  take  up  such  a  stain  with  great 
readiness  and  intensity,  provided  that  a  sufficient 
interval  of  time  is  allowed  to  elapse  and  a  sufficient 
concentration  of  the  stain  is  employed.  But  a 
more  complex  process  is  usually  indicated.  In  the 
first  place  all  bacteria  do  not  stain  with  equal 
readiness,  and  some  resist  the  action  of  staining 
substances  to  a  marked  degree.  Hence  it  becomes 
necessary  to  make  use  of  mordants  which  aid  the 
penetrating  power  of  the  stain  and  tend  to  fix  it  in 
the  Ijacteria.  The  mordant sKwcommovi  use  include 
carbolic  acid,  aniline  oil,  tannic  acid,  and  various 
metallic  salts  and  alkalis.  The  effect  of  heat 
should  be  noted  as  accelerating  and  intensifying  all 
staining  processes,  and  the  result  of  lengthening  the 
duration  of  the  exposure  to  any  stain,  or  of  in- 
creasing the  strength  of  the  solution,  is  much  the 
same  as  would  be  produced  by  the  addition  of  a 
mordant.  In  the  second  place,  when  bacteria  are 
stained  in  sections  of  tissue  or  in  films  along  with 
other  cellular  structures,  the  tissue-elements  are  apt 
to  take  up  the  stain  so  deeply  as  to  obscure  the 
organisms,  and  accordingly  various  methods  have 
been  devised  to  remove  the  stain  wholly  or  partially 
from  the  tissues  and  leave  the  bacteria  coloured. 
This  may  be  effected  by  the  use  of  suitable  de- 
colourising agents,  am(5ng  the  more  important  of 
which  are  sulphuric  and  other  mineral  acids,  acetic 
acid,  clove-oil,  alcohol  in  the  form  of  methylated 
spirit  or  absolute  alcohol,  and  warm  water.  Very 
frequently  use  is  made  of  the  combined  action  of 
more  than  one  decolourising  agent,  just  as  more 
than  one  mordant  may  Ije  employed.  After  de- 
colourising it  is  usually  advisable  to  coiinterstain  the 
tissue-elements  in  such  a  way  that  their  structure  is 
shown  in  some  colour  different  from  that  in  the 
bacteria  themselves.  The  combinations  of  stain, 
mordant,  decolouriser,  and  counterstain  are  very 
nunrerous,  and  only  a  few  of  the  more  typical  ex- 
amples can  be  given  here.  Among  the  more  im- 
portant simple  stains  may  be  noted  carbol-thionin 
blue,  which  consists  of  thionin  blue  (l  gramme)  dis- 
solved in  100  c.c.  of  a  watery  solution  of  carbolic 
acid  ( I  in  40).  One  volume  should  be  diluted  with 
three  volumes  of  water  before  use.  Stain  for  about 
five  minutes,  wash  thoroughly  in  water,  and,  if  ne- 
cessary, decolourise  in  water  slightly  acidulated  with 
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acetic  acid.  Dihite  carbol-fnchsrn  is  prepared  by 
diluting  Ziehl-Neelsen's  carbol-fuchsin  {v.  infra)  in 
ten  volumes  of  water.  Stain  for  about  five  minutes, 
wash,  and,  if  necessary,  decolourise  in  warm  water. 
In  Loffler's  niethykne  blue  30  parts  of  a  saturated 
alcoholic  solution  of  methylene  blue  are  added  to  100 
parts  of  a  watery  solution  of  potassium  hydrate  ( I  in 
10,000).  Films  may  be  stained  for  five  minutes  or 
more  ;  sections  for  several  hours,  as  they  are  not 
readily  overstained,  and,  if  required,  can  be  de- 
colourised in  a  weak  solution  of  acetic  acid. 

Some  bacteria  lose  the  stain  so  readily  that  they 
may  become  decolourised  in  the  process  of  dehy- 
dration with  alcohol.  To  obviate  this  Weigert 
suggested  that  sections,  after  being  stained  in  an 
alkaline  solution  of  gentian  violet,  should  be  dehy- 
drated with  pure  aniline  oil,  cleared  in  xylol,  and 
mounted  in  balsam.  Another  method,  applicable 
to  sections  cut  in  paraffin,  was  recommended  by 
(rreenfield  and  Muir  in  the  previous  edition  of  this 
article.  The  sections,  which  ought  to  be  as  thin  as 
possible,  are  floated  on  the  surface  of  a  weak  solu- 
tion of  the  aniline  stain,  and  the  liquid  is  very 
gently  heated.  The  sections  become  quite  flat,  and 
the  stain  is  seen  to  penetrate  into  the  tissue.  After 
a  few  minutes  they  are  washed  well  on  the  surface 
of  water,  placed  on  a  slide,  and  allowed  to  dry. 
The  paraffin  is  then  removed  by  xylol  and  the 
section  is  mounted  in  balsam. 

On  the  other  hand  many  bacteria  do  not  readily 
lake  up  the  stain  but  retain  it  with  greater  tenacity. 
For  such  organisms  Gram's  method  may  be  used. 
The  staining  solution  consists  of  i  part  of  a  saturated 
alcoholic  solution  of  gentian  violet  in  10  parts  of  a 
saturated  watery  solution  of  aniline  oil  (or  pre- 
ferably 10  parts  of  a  five  per  cent,  watery  solution 
of  carbolic  acid),  and  should  be  prepared  just  before 
use.  Stain  for  five  or  ten  minutes  ;  wash  in  water  ; 
apply  for  about  one  minute  Gram's  iodine  solution 
(iodine  I  part,  potassium  iodide  2  parts,  water  300 
parts),  and  again  wash.  Rapidly  remove  water 
with  absolute  alcohol  (or  methylated  spirit)  ;  apply 
clove-oil  for  10  to  30  seconds  ;  rapidly  remove 
clove-oil  with  alcohol,  and  at  once  wash  in  water. 
The  sections  or  films  should  then  have  only  a  faint 
violet  tinge.  The  best  contrast  stain  is  safifranin. 
Bacteria  stained  by  Gram's  method  appear  of  a 
dark  violet  colour,  sometimes  almost  black,  while 
most  tissue-elements  and  bacteria  that  lose  theii 
stain  in  Gram's  method  are  stained  red  by  the 
saffranin. 

Tubercle-bacilli  are  particularly  resistent  to  stain- 
ing agents  and  correspondingly  tenacious  when 
stained.  Ziehl-Neeheii's  carbol-fuchsin  stain  con- 
tains basic  fuchsin  I  part,  alcohol  10  parts,  a  five 
per  cent,  watery  solution  of  carbolic  acid  100  parts. 
The  stain  is  applied  to  sections  or  films,  heated 
gently  till  steam  begins  to  rise,  and  allowed  to 
steam  for  three  to  five  minutes.  Decolourise  in  20 
per  cent,  sulphuric  acid  and  wash  thoroughly  in 
water.  The  tissue  should  then  have  a  faint  pink 
tinge.  Counterstain  for  two  minutes  in  a  saturated 
watery  solution  of  methylene  blue.  The  tubercle- 
bacilli  appear  bright  red,  the  tissues  and  other 
bacteria  blue.  Leprosy-bacilli  may  be  stained  in  a 
similar  way,  but,  as  they  are  more  easily  decolour- 
ised, only  a  five  per  cent,  solution  of  sulphuric  acid 
should  be  used. 

(2)  Staining  of  capsules.  — \n  the  pneumococcus, 
pneumobacillus,  &c. ,  capsules  may  be  stained  by 
the  use  of  a  special  mordant  containing  tannic  acid 


(Richard  Muir).  The  mordant  consists  of  2  parts 
of  a  twenty  per  cent,  watery  solution  of  tannic 
acid,  2  parts  of  a  saturated  watery  solution  of 
mercuric  chloride,  and  5  parts  of  a  saturated  water}- 
solution  of  potash-alum.  Films,  which  should  be  as 
thin  as  possible,  are  first  dried  gently  over  a  flame  ; 
the  mordant  is  applied  for  two  minutes,  and  the  film 
washed  in  methylated  spirit  and  water.  Then 
apply  Ziehl-Neelsen's  carbol-fuchsin  and  heat  very 
gently  for  two  to  four  minutes.  Wash  in  water, 
re-apply  mordant  for  half  a  minute,  again  wash  in 
water,  and  finally  stain  in  a  saturated  watery  solu- 
tion of  methylene  blue  for  about  five  minutes. 
Differentiate  in  methylated  spirit  until  the  thinnest 
parts  of  the  film  appear  blue,  dehydrate  in  alcohol, 
clear  in  xylol,  and  mount  in  balsam.  In  this  way 
the  organisms  are  stained  red,  the  capsules  blue. 

(3)  Stainijtg  of  spores. — By  ordinary  methods- 
of  staining  spores  remain  uncoloured,  but  they  may 
be  stained  by  a  method  similar  to  that  described 
for  the  bacilli  of  tuberculosis  and  leprosy.  The 
stain  is  carbol-fuchsin  heated  as  before,  but  the 
sulphuric  acid  solution  should  not  exceed  2  per 
cent,  in  some  cases,  though  it  may  be  5  per  cent, 
in  others.  Before  counterstaining  in  methylene 
blue,  it  is  usually  advisable  to  appl}'  either  a 
saturated  watery  solution  of  alum  or  the  mordant 
recommended  in  staining  capsules.  Spores  should 
then  appear  red,  while  the  rest  of  the  organism  is. 
blue. 

(4)  Staining  of flagella. — The  methods  commonly 
employed  are  those  devised  b}'  Loffler,  Van 
Ermengem,  Pitfield,  and  Richard  Muir,  but  unfor- 
tunately all  give  somewhat  uncertain  results. 
Richard  Muir's  modification  of  Pitfield's  method 
has  the  advantage  of  relative  simplicity,  and  is  at 
least  not  more  uncertain  than  the  others.  Two 
solutions  are  required,  (l)  a  mordant  composed  of 
ten  parts  of  a  10  per  cent,  watery  solution  of  tannic 
acid  filtered,  five  parts  of  a  saturated  watery  solu- 
tion of  mercuric  chloride,  five  parts  of  a  saturated 
watery  solution  of  alum,  and  five  parts  of  Ziehl- 
N'eelsen's  carbol-fuchsin  {vide  supra)  ;  (2)  a  stain, 
composed  of  ten  parts  of  a  saturated  watery  solu- 
tion of  alum,  and  two  parts  of  a  saturated  alcoholic- 
solution  of  gentian  violet.  The  mordant  keeps 
well  for  several  weeks,  but  the  stain  should  be 
freshly  prepared.  Both  solutions  are  used  unfiltered. 
A  thin  film  of  the  growth  is  carefully  prepared  and 
gently  dried.  The  mordant  is  applied  and  the 
film  heated  for  about  two  minutes,  washed 
thoroughly  in  water  and  gently  dried.  The  stain 
is  then  applied  and  the  same  processes  repeated  of 
heating,  washing,  and  drying.  Before  the  final 
drying  Gram's  iodine-solution  [vide  szipra]  may  be 
applied  for  two  minutes  in  order  to  darken  the- 
stained  flagella. 

Relations  of  Micro-organisms  to  the 
Living  Body. — It  may  now  be  accepted  as  an 
established  fact  that  the  healthy  tissues  and  fluids 
within  the  substance  of  the  body  are  free  from 
microbes ;  but  the  surfaces,  both  external  and 
internal,  constantly  teem  with  them  in  the  most 
varied  forms. 

The  mechanism,  so  to  speak,  by  which  this 
bacterium-free  condition  is  maintained  during 
healthy  life  has  been  the  subject  of  much  experi- 
ment and  controversy.  Since  foreign  particles  of 
various  kinds,  much  larger  than  microbes,  can  and 
do  enter  the  lymphatics  and  blood-vessels  of  the 
air-passages,  alimentary  canal,  and  even  the  skin,. 
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it  is  certain  that  microbes  can  also  enter.  Experi- 
ment has  shown  that  even  if  large  quantities  of 
certain  cultivations  are  injected  subcutaneously  or 
into  the  blood-stream,  they  rapidly  disappear,  and 
in  some  cases  after  a  few  hours  they  can  hardly  be 
detected  in  the  blood,  or  even  in  the  lungs,  spleen, 
and  kidneys,  where  they  appear  to  be  largely 
arrested.  Those  discovered  are  often  in  various 
stages  of  degeneration  or  decay,  and  sometimes 
many  are  contained  in  leucocytes  and  connective- 
tissue  corpuscles. 

According  to  some,  it  is  principally  by  the  activity 
of  leucocytes  and  connective-tissue  corpuscles  that 
micro-organisms  are  destroyed.  This  view  has 
been  especially  developed  by  Metschnikoff  and  his 
followers,  who  have  alleged  for  some  leucocytes  the 
special  role  of  'phagocytes,'  i.e.  of  ingesting, 
■amoeba-like,  noxious  foreign  particles,  and  having 
as  one  of  their  highest  functions  the  elimination  of 
microbes. 

That  the  freedom  from  organisms  is  not  solely  due 
to  the  leucocytes  is  shown  by  the  fact  that  blood - 
serum  and  other  materials,  which  are  free  from 
leucocytes,  also  exert  a  destructive  influence  upon 
microbes.  The  freedom  from  bacteria  may  there- 
fore be  regarded  as  due  in  part  to  the  fact  that  the 
healthy  fluids  and  tissues  of  the  living  body  exert 
an  antagonistic  action  to,  or  do  not  serve  as  a 
suitable  soil  for,  the  growth  of  bacteria.  The 
chemical  or  physical  nature  of  the  antagonistic 
condition  is  a  highly  important  question.  That  the 
antagonistic  condition  may  be  a  very  minute 
chemical  change  is  suggested  by  the  facts  of 
immunity,  natural  or  acquired,  and  modified 
susceptibility  under  variations  of  nutriment.  See 
Immunity. 

During  the  last  stages  of  life,  and  apparently  also 
in  some  conditions  of  disease,  the  power  of  resis- 
tance may  be  so  lowered  that  common  bacteria  are 
found  in  the  blood,  and  penetrate  more  deeply  into 
the  tissues  with  which  they  are  normally  in  contact, 
«.g.  in  the  alimentary  system. 

III.  Inoculation  of  Animals.  —Inoculation 
of  animals  may  be  undertaken  for  many  different 
purposes.  Certain  organisms  may  be  isolated  from 
contaminated  material  in  the  blood  or  tissues  of 
appropriate  animals  ;  but  the  special  object  of  this 
mode  of  study  is  to  investigate  the  pathogenic 
effects  of  pure  cultures  and  of  the  toxic  substances 
produced  by  bacteria.  These  effects  are  extremely 
varied  and  depend  upon  several  factors :  as  re- 
gards the  virus,  upon  (a)  its  quantity,  (/>)  its  form, 
and  ((■)  its  virulence,  and  as  regards  the  animal, 
upon  {a)  its  susceptibility,  and  {b)  the  site  of  inocu- 
lation. Some  of  the  difficulties  attendant  on  this 
mode  of  study  have  already  been  alluded  to  in  an 
earlier  part  of  this  article. 

I.  Thez'/rwj-.  —  {a)  The  dose  or  amount  of  the  injec- 
tion materially  modifies  the  result.  A  small  number 
of  bacteria  or  a  small  dose  of  toxin  may  produce 
little  or  no  appreciable  effect,  for  within  certain 
limits  the  tissues  and  fluids  of  the  living  body 
possess  remarkable  powers  of  ovei'coming  and 
destroying  microbes.  In  fact,  bacteria  may  with 
impunity  be  introduced  beneath  the  skin,  into  the 
peritoneal  sac,  or  even  into  the  blood-stream,  in 
quantities  that  depend  upon  their  virulence  and 
the  potential  resistance  of  the  animal.  Introduced 
in  greater  numbers,  bacteria  begin  to  multiply 
within  the  animal  body  and  so  infect  it.  More- 
over, the  lorm  of  the  resultant  lesiun  may  vary 


with  the  number  of  organisms  injected.  A  small 
dose  of  pyogenic  cocci  in  the  subcutaneous  tissue 
may  give  rise  only  to  a  localised  inflammation  or 
suppuration,  whereas  a  larger  dose  at  the  same  site 
may  allow  some  of  the  cocci  to  enter  the  blood- 
stream and  so  cause  a  fatal  septicemia  or.pyKmia. 

[h)  The  virus  may  be  introduced  in  a  variety  of 
forms,  as  living  bacteria,  as  dead  bacteria,  or  as 
toxic  products  alone.  Living  bacteria  produce 
their  effects  by  multiplying  within  the  body,  and 
there  elaborating  toxic  substances  which  may  have 
both  a  local  and  a  general  action.  Dead  bacteria 
of  course  cannot  multiply,  but  may  be  carried  to 
various  sites  and  there  give  rise  to  localised  lesions 
due  to  the  action  of  intracellular  ferments  or  toxins, 
e.g.  dead  tubercle-bacilli  may  give  rise  to  nodules 
of  granulation-tissue,  which  often  show  typical 
giant-cell  systems.  The  toxic  products  of  bacterial 
growth  may  be  isolated,  and  when  injected  repro- 
duce many  of  the  pathogenic  effects.  In  some 
diseases  (e.g.  diphtheria,  tetanus,  &c. )  the  most 
important  lesions  are  due  to  the  action  of  separable 
toxins,  and  are  induced  when  toxins  alone  are 
injected.  When  living  organisms  are  introduced, 
the  amount  of  toxic  substances  generated  by  them 
within  the  body  is  indefinite  and  uncertain,  but  by 
the  use  of  toxins  freed  from  bacteria,  more  exact 
data  are  obtainable,  since  a  definite  dose  of  toxin 
will  produce  definite  effects  per  unit  of  body-weight 
of  animal. 

(f)  The  6'/ra/t'«(-t;  of  the  material  injected  has  an 
even  greater  bearing  on  the  ultimate  result.  Thus 
the  Streptococcus  pyogenes  may  have  its  virulence 
so  intensified  that  a  few  introduced  beneath  the 
skin  will  cause  a  rapidly  fatal  septicremia,  while  the 
same  organism  in  an  attenuated  form  may  be 
injected  in  large  numbers  with  only  a  slight  local 
reaction.  Modifications  in  virulence  may  be 
artificially  accomplished.  The  most  important 
means  of  exalting  the  virulence  of  an  organism  is 
that  known  as  the  'method  of  passage.'  It 
depends  on  the  fact  that  an  organism  which  has 
produced  disease  in  one  animal  is  thereby  rendered 
more  capable  of  reproducing  the  disease  in  another 
similar  animal.  Hence,  by  inoculating  a  number  of 
such  animals,  one  from  another — in  other  words,  by 
passing  the  organism  through  the  series — its  virulence 
may  be  intensified  to  a  high  degree.  In  certain 
cases,  and  more  especially  when  its  pathogenic 
powers  are  impaired,  the  virulence  of  an  organism 
may  be  restored  or  exalted  Ijy  injecting  it  along 
with  cultures  or  products  of  other  organisms.  Thus, 
the  typhoid-bacillus,  which  is  usually  non-palho- 
genic  to  the  lower  animals,  may  have  its  virulence  so 
intensified  Ij)'  repeated  injections  along  with  steri- 
lised cultures  of  Streptococcus  pyogenes  or  of  B. 
coli,  that  ultimately  the  typhoid-bacilli  alone  come 
to  have  a  lethal  effect.  In  processes  of  natural 
infection  in  man  it  is  not  uncommon  for  the  action 
of  one  organism  to  be  aided  by  that  of  another. 
Probably  the  virulence  of  one  or  of  both  is  thereby 
increased,  and  the  site  of  the  local  lesion  rendered 
more  favourable  for  the  growth  of  the  predominant 
microbe.  As  examples  may  be  noted  the  frequent 
association  of  the  .Streptococcus  pyogenes  with  the 
bacillus  of  diphtheria,  and  the  presence  of  putre- 
factive organisms  in  many  of  the  local  wounds  in 
tetanus.  On  the  other  hand  virulence  may  be 
weakened  or  attenuated  in  many  ways.  After 
successive  subcultures  outside  the  body  most 
organisms  are  found  to  have  lost  their  original  patho- 
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genie  powers,  and  this  occurs  more  rapidly  and  to 
a  greater  extent  when  they  are  maintained  in  un- 
favourable biological  conditions.  Again,  by  trans- 
mitting an  organism  through  one  species  of  animal, 
its  virulence  may  be  impaired  for  a  different  species, 
and  so  on. 

2.  The  animal. — (a)  On  the  siiscepiihility  or 
resistance  of  the  animal  to  infection  depends  much 
of  the  eflect  of  inoculation.  Some  organisms  (e.g. 
Pneumococci)  produce  in  the  more  susceptible 
animals  only  a  slight  local  reaction  but  profound 
general  effects,  usually  a  septicemia  ;  while  in  the 
more  resistent  animals  the  local  reaction  is  intense, 
and  the  general  symptoms  less  pronounced.  Of  the 
diseases  to  which  man  is  liable  some  do  not  affect 
lower  animals  in  any  known  circumstances  (e.g. 
venereal  diseases  and  leprosy)  ;  others  may  be 
made  to  infect  them,  but  only  in  special  conditions 
by  which  either  the  normal  virulence  of  the  organism 
is  exalted,  or  the  normal  resistance  of  the  animal  is 
lowered  (e.g.  typhoid  fever  and  cholera)  ;  the  great 
majority,  however,  are  directly  transmissible  to 
lower  animals,  but  in  them  appear  in  some  different 
form  (e.g.  pneumonia  and  anthrax).  When  a  disease 
has  a  wide  distribution  it  is  usually  possible  to 
arrange  the  various  animals  in  order  of  suscepti- 
biUty.  Thus  the  ungulata  and  rodentia  are  highly 
susceptible  to  anthrax,  the  carnivora  are  practically 
immune,  while  man  occupies  an  intermediate  posi- 
tion. Marked  differences  in  susceptibility  and 
resistance  therefore  exist  between  animals  of  different 
orders,  less  between  different  species  of  the  same 
order,  and  still  less  between  different  individuals  of 
the  same  species.  But  sometimes  between  closely 
allied  species,  and  even  between  individuals  of  the 
same  species,  remarkable  differences  may  be  en- 
countered in  apparently  similar  conditions.  Arti- 
ficial or  natural  modifications  may  also  occur.  The 
resistance  of  an  animal  is  lowered,  and  its  suscep- 
tibility correspondingly  increased,  by  conditions 
which  diminish  its  vitality,  such  as  starvation, 
abnormal  feeding,  administration  of  drugs,  or  local 
injury.  Age  often  appears  to  have  a  determining 
influence,  both  as  regards  general  susceptibility — 
older  animals  being  as  a  rule  more  resistent  than 
younger — and  as  regards  the  organs  or  tissues 
specially  liable  to  infection.  Resistance  is  increased 
and  susceptibility  diminished  by  those  conditions 
which  confer  immunity.    See  Immunity. 

{b)  The  form  of  the  lesion  is  also  largely  condi- 
tioned by  the  site  of  inoculation  and  the  consequent 
channel  of  infection.  Most  commonly  the  inocu- 
lation is  subcutaneous,  intraperitoneal,  or  intra- 
venous, but  it  may  be  intracranial,  intrapulmonary, 
&C  Sometimes  organisms  are  introduced  by  the 
anterior  chamber  of  the  eye,  or  by  the  respiratory 
or  alimentary  systems.  Different  modes  of  entrance 
often  give  characteristically  different  results  :  for 
example,  the  lesion  in  anthrax  may  vary  according 
as  the  infection  occurs  subcutaneously  or  by  the 
alimentary  or  respiratory  tracts  ;  or  again,  a  small 
number  of  pyogenic  cocci  within  a  vein  may  cause  a 
fatal  septicaemia,  whereas  a  larger  number  beneath 
the  skin  may  have  little  effect.  Many  organisms 
have  special  affinities  for  particular  organs  and 
tissues,  and  tend  to  spread  to  and  lodge  in  definite 
sites,  e.g.  B.  tuberculosis.  The  toxic  products  of 
l)acteria  are  often  still  more  restricted  in  their 
action,  the  tetanus-toxin  affecting  only  the  central 
nervous  system,  by  whatever  channel  it  is  intro- 
duced. D.  A.  Welsh. 


BACTERIA.    PYOGENIC.  —  6-^^  Pyogenic 

Bac  l  ERIA. 

BACTERIA,  various.— ^'tv  Diseases  pro- 

duced by  them. 

BADEN-BADEN,  In  Germany.  —  Thermal! 
saline  waters.    See  Mineral  Waters. 

BADEN,  In  Austria.— Thermal  sulphur  waters. 
See  Mineral  Waters. 

BADEN,  in  Switzerland.  —  Thermal  sulphur 
waters.    See  Mineral  Waters. 

BADENWEILER,  in  Germany.  —  Simple 
thermal  waters.    See  Mineral  Waters. 

BAGNERES- DE- BIGORRE,  in  France.— 

Simple  thermal  and  earthy  waters.  See  Mineral. 
Waters. 

BAGNERES  -  DE  -  LUCHON.  in  France.— 

Thermal  sulphur  waters.    See  Mineral  Waters. 

BALANITIS.— BALANOPOSTHITIS  (&a\a.vos, 
an  acorn  ;  and  ^^1X071,  the  foreskin). — Synon.  ;  Ex- 
ternal or  Bastard  Clap ;  Bleniiorrhagia  Balani  % 
Inflammatory  Phimosis. 

Definition. — Balanitis — inflammation  of  glans 
penis ;  Balanoposthitis — inflammation  of  the  opposing 
surfaces  of  the  glans  and  prepuce  ;  sometimes  acute, 
even  gangrenous,  and  sometimes  chronic.  A  purely 
local  affection,  frequently,  but  not  necessarily,  of 
venereal  origin.  Inflammation  limited  to  the  glans 
penis  is  rare  ;  it  usually  involves  the  prepuce. 

^Etiology. — Balanoposthitis  is  less  common  than 
urethritis.  Phimosis  is  the  predisposing  cause.  The 
excitants  are  pyogenic  organisms.  It  is  aided  by 
the  fatty-acid  degeneration  of  retained  smegma,  by 
warts,  chancres,  syphilitic  eruptions,  herpes,  gonor- 
rhoea, and  variolous  pustules.  An  obstinate  form  is 
met  with  in  elderly  and  gouty  patients.  Fournier 
attributes  two-thirds  of  the  cases  of  balanoposthitis 
to  congenital  phimosis  and  irritating  smegma,  about 
one-third  to  pyogenic  action  of  chancrous  and  gonor- 
rhceal  bacteria,  and  a  few  to  other  causes. 

Symptoms. — The  symptoms  of  balanoposthitis 
depend  on  the  intensity,  nature,  and  extent  of  the 
inflammation.  In  the  simplest  form  there  is  heat 
and  itching  of  the  furrow,  with  slight  redness  of  that 
part,  and  a  milky  or  yellowish  secretion.  There  is- 
increased  activity  of  the  Glandulse  odoriferre.  When 
inflammation  is  more  severe  and  diffuse,  swelling 
and  pain  are  added,  the  other  symptoms  are  intensi- 
fied, and  characteristic  excoriations  appear.  These 
are  irregular,  shallow,  never  extending  deeply,  but 
often  coalescing  into  large  raw  chafings.  An  abun- 
dant yellowish-green  matter,  of  oflensive  odour, 
bathes  the  surface.  When  the  discharge  is  brownish, 
or  blood-stained,  it  is  indicative  of  a  hidden  chancre. 
The  contact  of  urine  with  these  excoriations  causes 
severe  smarting  pain.  If  still  further  irritated  the 
prepuce  swells  enormously,  is  fissured  at  the  free 
border,  and  is  no  longer  retractable.  Aching, 
smarting,  tenderness,  and  painful  erection,  ofterv 
accompanied  by  constitutional  disturbance  with 
fever,  are  present.  The  gouty  form  is  frequently 
limited  to  the  glans  penis,  and  it  appears  as  a  deep 
red,  shining  glazed  plaque,  often  quite  dry  or  exuding 
only  slightly. 

Complications. — These  are  influenced  by  the 
predominating  micro-organism  present,  such  as  the 


BALANITIS 


BALNEOTHERAPEUTICS 


Bacillus  septiciis  of  gangrene,  llit-  Staphylococcus  pyo- 
genes aureus,  and  the  Streptococcus  pyogenes.  Thus 
the  cellular  tissue,  lymphatic  ducts,  and  neighbouring 
lymphatic  glands  may  suppurate,  ulcerate,  or  become 
[ihageda-nic.  Preputial  gangrene  is  rarely  met  vvitn 
apart  from  a  concealed  syphilitic  or  simple  chancre. 
Sloughing  begins  on  the  inner  surface  of  the  fore- 
skin, at  the  upper  part.  The  glans  penis  is  often 
extruded  through  the  necrosed  prepuce.  Occasionally 
the  entire  foreskin  is  lost  and  the  glans  penis  con- 
siderably eroded.  Severe  hsemorrhage  may  occur 
from  arterial  implication.  Balanoposthitis  causes 
warts,  which  in  turn  keep  up  posthitis.  Adhesions, 
usually  at  the  corona  and  the  furrow,  may  attach 
the  prepuce  completely  to  the  glans.  Repeated 
attacks  lead  to  preputial  thickening  and  induration, 
with  intensification  of  the  existing  phimosis. 

Course. — The  duration  of  balanoposthitis  de- 
pends on  the  anatomical  condition  of  the  parts.  If 
remedies  can  be  applied  it  is  not  more  than  three  or 
four  days.  Gouty  balanitis  is  an  exception  ;  even 
if  fully  exposed  it  is  intractable.  Simple  balano- 
posthitis, when  complicated  with  phimosis,  may  be 
obstinate.  Relapses  are  frequent  until  permanent 
relief  is  effected  by  circumcision. 

Diagnosis.-  This  is  easy  when  the  parts  can  be 
exposed.  Herpes  is  distinguished  from  balanitis  by 
the  presence  of  vesicles  ;  or,  if  these  ha.ve  ruptured, 
by  small  round  ulcers  grouped  on  a  red  area,  and 
limited  to  one  or  two  points  of  the  mucous  surface. 
Premonitory  neuralgia  frequently  indicates  the  site 
of  herpes.  Seborrhoic  eczema  seldom  extends  in- 
wards from  the  free  border  of  the  prepuce.  Simple 
chancre  has  clean  cut,  undermined  edges,  and  a 
spongy  surface.  It  spreads  and  multiplies.  The 
syphilitic  sore  has  an  indurated  Ijase  and  enlarged 
indolent  lymphatic  glands.  Urethral  discharge  can 
usually  be  seen  escaping  from  the  meatus.  Micro- 
scopical examination  would  disclose  the  '  diplo- 
coccus.'  An  ulcer  under  the  foreskin  is  betrayed 
by  a  hard  and  tender  swelling  felt  through  the  skin. 
After  the  lapse  of  a  few  days  consecutive  sores 
appear  at  the  orifice  of  the  prepuce. 

Prognosis. — The  prognosis  of  simple  balano- 
posthitis is  always  good.  Gangrene  only  occurs  in 
symptomatic  cases. 

Treatment.— When  the  foreskin  can  be  re- 
tracted, daily  soap-and-water  ablutions  must  be 
made.  The  excoriated  surface  should  be  dried  and 
dusted  with  lodol.  The  surfaces  of  the  prepuce  and 
the  glans  must  be  kept  separated  by  means  of  a  bit 
of  lint  soaked  in  lead-lotion,  ten  minims  of  the 
Liquor  Plumbi  Subacetatis  Fortis  to  one  ounce  of 
distilled  water,  the  lint  being  moistened  frequently. 
If  there  is  phimosis,  prolonged  immersion  in  a  hot 
hip-bath  will  often  facilitate  preputial  retraction. 
If  irretractile,  cleanse  by  means  of  a  long-nozzled 
syringe  which  reaches  between  the  coapted  surfaces. 
Having  syringed  away  the  pus  with  warm  water, 
inject  a  little  lead-lotion.  If  a  subpreputial  ulcer 
be  present,  cleanse  first  with  w^ater  and  then  instil 
twenty  drops  of  the  following  emulsion  :  lodol  or 
Iodoform  one  part.  Powdered  Tragacanth  one  part, 
Glycerin  three  parts.  Water  ten  parts.  Hot  Glycerin 
and  Belladonna  fomentations  to  the  groins,  and  mor- 
phine, internally  or  hypodermically,  relieve  pain. 
Acupunctures  give  vent  to  simple  cedema,  liut 
tend  to  induce  gangrene,  brawny  tension,  and 
erysipelatous  redness.  In  paraphimosis,  before  re- 
placing the  swollen  prepuce,  the  tension  should  be 
relieved  by  acupuncture  or  incisions,  if  needed. 


Chancres  and  inflamed  inguinal  glands  must  be 
treated  along  with  the  balanoposthitis  according  to 
their  needs. 

If  warts  be  present  they  should  be  removed  or 
cured.  Scrupulous  cleanliness  with  daily  applica- 
tion of  the  following  powder  is  often  effective  : 
Burnt  Alum  and  Savine  in  equal  parts.  Circum- 
cision is  the  radical  cure  for  balanoposthitis  and  its 
sequela;.  The  best  preventive  measui'e,  short  f)f 
operation,  is  daily  washing  with  soap  and  water 
and  dusting  the  part  with  a  powder  composed  of: 
Oxide  of  Bismuth  i  part,  Oxide  of  Zinc  I  part,  Pow- 
dered Salicylic  Acid  Jjj  part,  Starch  Powder  2  parts. 

If  the  signs  of  syphilitic  infection  be  present,  i.e. 
the  persistence  of  defined  induration  when  the  general 
inflammatory  swelling  is  sul)siding,  quill-like  thicken- 
ing of  the  dorsal  lymphatic  ducts  of  the  penis,  and 
multiple  enlargement  of  the  lymphatic  glands  in  the 
groin,  mercury  should  be  administered  without 
delay,  and  slight  sponginess  of  the  gums  must  be  in- 
duced and  maintained. 

Campbell  Williams. 

BALDNESS.— SvNON.  :  Alopecia;  alopecia 
calva  ;  calvities  ;  Fr.  Calvitie  ;  Ger.  Kahlheit. 

The  term  '  baldness'  as  originally  and  as  generally 
employed  signit.is  a  lack  of  hair  on  the  scalp 
varying  from  n  ©derate  thinness  of  the  hair  to 
complete  absence.  Baldness  is  geneially  partial, 
aftecting  more  or  less  of  the  surface  of  the  scalp,  for 
example,  the  summit  and  forehead  in  men,  and  the 
summit  and  occiput  in  women.  Baldness  is  more 
common  in  men,  and  usually  begins  on  the  crown 
and  each  side  of  the  temples,  and  spreads  from  these 
centres.  One  form  of  partial  baldness,  denominated 
alopecia  areata  or  area,  is  described  separately.  See 
Alopecia  Areata. 

Among  the  assigned  causes  of  alopecia  may  be 
mentioned  seborrhoic  eczema,  myxedema,  impaired 
vaso-motor  nerve-control,  heredity,  the  acute 
fevers,  syphilis,  and  sudden  nervous  shock.  The 
mtiology  is  often  most  complex.  Some  cases  of 
early  Ijaldness  are  not  unreasonably  ascribed  to 
the  modern  silk  hat — the  rigid  circular  band  im- 
peding the  vascular  supply  of  the  scalp.  Partial 
alopecia  may  result  from  a  blow.  Congenital  bald- 
ness may  exist  for  several  years.  The  immediate 
cause  of  alopecia  is  a  defective  nutrition  and  atrophy 
of  the  hair-follicle.  It  is  generally  progressive,  and 
consequent  on  advancing  age. 

Treatment. — This  consists  in  the  restoration 
of  the  general  nutritive  power,  and  in  local 
stimulation.  The  best  applications  for  stimulation 
of  the  hair-follicle  into  functional  activity  are  the 
stimulating  liniments  of  the  British  Pharmacopoeia  ; 
e.g.  liniment  of  ammonia,  compound  camphor 
liniment,  and  the  liniments  of  chloroform  and 
mustard  ;  or  the  acetum  cantharidis.  Occasionally 
the  scalp  should  be  shampooed  with  an  alkaline 
spirit  of  soap.    See  Hair,  Diseases  of. 

John  Harold. 

BALNEOLOGY  [RaXav^lov,  a  bath;  A070S,  a 
word). — A  scientific  exposition  of  all  that  relates  to 
baths  (in  the  sense  of  mineral  water  health  resorts 
or  '  spas  ' )  and  bathing. 

BALNEOTHERAPEUTICS  (&a\a.vfiov,  a  bath  ; 
and  06poir6ua),  I  heal).  —  That  department  of  thera- 
peutics which  deals  with  the  internal  and  external 
use  of  mineral  waters  and  thermal  springs.  Sec 
Mineral  Waters. 
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BARBADOES  LEG 

See  Elephantiasis. 


BARBADOES  LEG 

A  form  of  Elephantiasis. 


BARBIERS.— A  synonym  for  Beriberi. 
Beriheri. 


See 


BAREGES,  in  France.— Thermal  sulphur 
waters.    See  Mineral  Waters. 


BARTFELD,  in 

chalybeate  springs, 
Waters. 


Hungary. — Alkaline  saline 
with  iodine.    Sec  Mineral 


BASEDOW'S  DISEASE.— A  synonym  for  ex- 
ophthalmic goitre.    See  Exophthalmic  Goitre. 

BATH,  in  Somersetshire.— Simple  thermal 
and  earthy  waters.    See  Mineral  Waters. 

BATHS. — Baths  may  be  regarded  as  simple  and 
(otnposite  {medicated,  artificial),  and  as  liquid, 
vapour-,  and  air-baths.  We  shall  consider  them 
under  these  heads  in  the  following  description. 

A.  Simple  Baths.  — I.  Simple  Liquid  Baths. 
The  clothes  by  which  the  body  is  usually  covered 
form  a  kind  of  thermal  zone  about  the  skin,  the 
temperature  of  which  remains  ordinarily  within  a 
few  degrees  of  89°  F.  The  skin  therefore  is  tho- 
roughly accustomed  to  this  temperature,  and  an 
ordinary  bath  must  be  given  at  a  decidedly  higher 
or  lower  temperature,  if  much  reaction  be  desired. 
Even  however  at  neutral  temperatures — say  between 
85°  and  95°  F.  —  a  reaction  may  be  obtained  by 
mechanical  stimulation  of  the  skin,  as  in  wave-baths 
and  douches,  or  by  drying  the  skin  with  a  rough 
towel  after  the  bath  ;  in  the  case  of  mineral  waters 
and  medicated  baths  stimulating  effects  may  likewise 
be  obtained  by  the  salts,  carbonic  acid  gas,  &c., 
contained  in  the  water. 

I.  The  Cold  Bath.  —  By  a  cold  bath  is  meant  the 
immersion  of  the  body  in  water  below  the  tempera- 
ture of  70°  F.  Anything  below  50°  is  considered 
a  very  cold  bath.  The  first  effect  of  the  bath  is  a 
sensation  of  cold,  with  slight  gasping  for  breath. 
If  the  cold  is  intense  and  prolonged,  there  is  a 
certain  degree  of  numbness  of  the  skin  ;  while  the 
pulse  becomes  small,  and  may  become  less  frequent 
by  ten  to  twenty  beats  "in  the  minute,  and  there 
may  be  shivering.  Owing  to  the  constriction  of  the 
cutaneous  blood-vessels  the  skin  is  pale,  and  the 
contraction  of  the  unstriped  muscle-fibres  gives  rise 
to  the  phenomenon  of  'goose-skin.'  These  first 
effects  of  a  cold  bath  may  give  place  to  the  '  reaction  ' 
while  the  bather  still  remains  in  the  bath,  or  only 
when  he  has  left  it.  The  pallor  of  the  skin  changes 
to  slight  redness,  accompanied  by  an  agreeable 
subjective  sensation  of  warmth,  easy  breathing,  and 
a  feeling  of  comfort  and  capability  for  exertion. 

The  reaction  is  delayed  in  the  weak  and  feeble, 
but  takes  place  rapidly  in  the  robust  and  strong, 
especially  when  accustomed  to  cold  baths.  In 
strong  persons,  who  are  in  the  habit  of  taking  cold 
baths,  the  preliminary  vaso-constriction  and  sensa- 
tion of  coldness  are  less  marked  than  in  others, 
whereas  the  reaction,  together  with  the  agreeable 
subjective  phenomena  which  accompany  it,  occurs 
more  readily.  In  irritable  nervous  subjects  signs  of 
reaction  may  sometimes  be  rapidly  and  readily 
obtained,  though  the  reaction  may  be  imperfect  and 
too  transient.  In  a  given  case  the  rapidity  and 
kind  of  reaction  depend  on  the  temperature  of 
the  water,  the  length  of  the  application,  and  the 


BATHS 

accompanying  amount  of  mechanical  stimulation  ; 
it  is  greatly  assisted  by  voluntary  muscular  action 
(such  as  swimming),  and  by  friction  to  the  skin 
before,  during,  or  after  the  application.  The  re- 
action may  be  hindered,  if  the  cold  bath  is  of  too 
long  duration,  or,  if  it  has  already  occurred,  it  may 
pass  off  and  give  place  to  depression.  The  best 
reaction  with  the  least  loss  of  heat  is  generally 
obtained  by  cold  applications  of  short  duration, 
administered  when  the  patient  is  hot. 

The  vascular  and  respiratory  phenomena  produced 
by  a  cold  bath  are  generally  considered  to  be  mainly, 
if  not  entirely,  due  to  reflex  action.  In  persons 
who  feel  the  loss  of  heat  excessively,  especially  if 
preliminary  warming  by  exercise  be  difficult,  a  cold 
bath  or  douche  (which  should  of  course  be  of  very 
short  duration)  may  be  immediately  preceded  by  a 
short  warming  application,  such  as  a  hot  bath,  a 
hot  douche,  or  a  hot  vapour-bath.  A  preliminary 
hot  bath  with  soaping  renders  the  skin  more 
sensitive,  and  facilitates  the  reaction.  In  suitable 
cases,  when  the  organism  can  stand  the  abstraction 
of  heat,  and  when  the  circulatory,  respiratory,  and 
digestive  systems  react  sufficiently,  treatment  by 
cold  baths  should  strengthen  the  heart's  action,  ex- 
ercise the  respiratory  organs,  increase  the  appetite, 
and  aid  digestion  ;  while  metabolism  should  be 
rendered  more  complete,  and  the  elimination  of 
waste  products  facilitated.  The  quality  of  the  blood 
and  the  nutrition  of  the  whole  body  should  be  im- 
proved, and  the  capacity  for  muscular  and  mental 
work  should  be  increased. 

2.  The  Warm  Bath. — A  warm  bath  of  96°  to 
104°  F.  produces  no  shock  ;  it  causes  a  moderately 
increased  flow  of  the  circulating  fluids  to  the  surface, 
augmenting  the  frequency  of  the  pulse  ;  and  scarcely 
affects  the  respiration.  There  is  not  the  depression 
or  the  excitement  of  a  cold  bath.  It  rather  retards 
tissue-change.  With  a  hot  or  very  hot  bath — from 
104°  to  114°,  the  central  nervous  and  circulatory 
systems  are  more  affected.  The  frequency  of  the 
pulse  increases  greatly.  The  respiration  becomes 
anxious  and  quickened.  The  skin  is  in  a  hypera;mic 
condition,  and  in  many  persons  a  free  perspiration 
breaks  out. 

3.  The  Tepid  .5<z//i.— Tepid  baths  of  the  tem- 
perature of  85°  to  95°  F.  are  intermediate  between 
cold  and  warm.  Their  effects  seem  to  be  confined 
to  the  peripheral  extremities  of  the  nerves,  and  they 
do  not  excite  the  nervous  centres  or  the  circulatory 
system.  Neither  the  pulse  nor  the  excretions  and 
secretions  are  affected.  As  no  heat  is  confined  in 
the  system  or  taken  from  it,  there  is  no  reaction, 
and  the  body-temperature  is  unaltered.  A  macera- 
ting action  on  the  superficial  epidermis  can  be 
obtained  by  prolonged  tepid  baths,  similar  to  that 
effected  by  the  prolonged  tepid  mineral-water  baths 
of  Loeche-les-Bains  in  Switzerland. 

It  need  scarcely  be  added  that  drying  and  rubbing 
after  a  bath  materially  assist  its  action  on  the  skin  ; 
or  that,  according  to  circumstances,  it  may  be  con- 
venient to  order  a  whole  bath,  a  hip-bath,  or  a 
slipper-bath.  The  foot-bath  is  a  very  useful  and 
convenient  one,  especially  when  some  stimulant 
substance  is  added  to  the  simple  water.  .  Wet  pack- 
ing and  hot  and  cold  aft'usion,  whether  as  shower- 
baths  or  as  douches,  are  referred  to  in  the  articles  on 
Douche  ;  and  Hydrotherapeutics. 

The  duration  of  a  bath  must  depend  on  a  variety 
of  circumstances — for  instance,  on  the  age  and  con- 
stitution of  the  patient,  on  the  nature  of  his  malady. 


BATHS 


137 


,111(1  on  the  temperature  of  the  bath.  It  may  vary 
hom  a  few  minutes  to  many  hours.  A  very  hot  or 
a  \  ery  cold  bath  can  be  supported  for  a  much  shorter 
time  than  a  tepid  one. 

Action  and  Uses. — Cold  baths  are  indicated 
for  the  strong,  for  youth,  and  for  manhood  ;  warm 
baths  for  the  delicate,  for  women,  for  early  chikl- 
hood,  and  for  old  age.  Tepid  baths  are  suitable 
for  almost  all  constitutions,  sexes,  and  ages.  Cold 
baths  may,  in  a  general  way,  be  considered  tonic 
and  bracing  ;  they  are  useful  when  judiciously  em- 
ployed in  many  nervous  affections,  as  in  chorea  and 
hysteria,  and  they  are  the  best  of  all  for  general 
hygienic  purposes.  Of  late  years  they  have  been 
specially  employed  in  the  treatment  of  pyrexia,  and 
of  the  infectious  diseases  (especially  typhoid  fever) 
of  which  fever  is  a  symptom  (sil  Temperature  ; 
Fever;  and  IIydrotherapeutics).  The  great 
value  of  warm  baths,  besides  their  hygienic  value,  as 
better  detergents  than  cold  ones,  is  in  soothing  and 
reducing  excitement;  in  relieving  spasms,  such  as  colic 
and  retention  of  urine  ;  in  the  convulsions  of  children, 
combined  with  the  affusion  of  cold  water  on  the 
head  ;  in  cases  of  gout  and  rheumatism,  and 
generally  when  action  on  the  skin  is  desired. 
Where  prolonged  immersion  is  wanted,  tepid  baths 
are  indicated,  as  in  calming  many  chronic  nervous 
disturbances,  and  in  many  cutaneous  aftections. 

As  to  contra-indications,  all  baths,  and  especially 
prolonged  baths,  even  when  tepid,  are  not  suited 
for  the  asthenic.  Both  hot  and  cold  baths  are  to  be 
avoided  where  there  is  a  weak,  fatty  heart,  or  any 
tendency  to  apoplexy.  No  one  should  ever  enter  a 
cold  bath  when  exhausted,  and  such  baths  are  also 
contra-indicated  when  there  is  a  tendency  to  con- 
gestion of  internal  organs.  Under  such  circum- 
stances a  warm  bath  is  usually  both  safer  and  more 
refreshing.  The  too  long  and  too  frequent  use  of 
hot  baths  is  debilitating. 

II.  The  Simple  Vapour-Bath. — A  vapour- 
bath  is  one  in  whicli  the  skin  is  exposed  to  the 
action  of  hot  water  presented  in  the  form  of 
vapour.  The  vapour-bath  may  be  taken  in  a  box 
with  the  head  included  or  not  ;  or  in  the  more 
common  form  of  the  Turkish  or  Russian  baths, 
where  a  large  room  is  filled  with  vapour,  and  where 
therefore  the  vapour  is  inhaled  ;  or  by  vapour  ob- 
tained from  a  small  and  suitably  constructed 
apparatus,  which  vapour  may  be  diftused  over  the 
whole  body  or  directed  to  a  particular  part.  A 
very  simple  apparatus  for  the  vapour-bath  may  be 
prepared  by  placing  under  a  chair  a  shallow  earthen- 
ware or  metallic  pan,  containing  boiling  water  to 
the  depth  of  three  or  four  inches,  and  from  which 
abundant  vapour  can  be  obtained  by  placing  in  it 
one  or  two  red-hot  bricks.  The  patient  sitting  on 
the  chair,  surrounded  by  blankets  and  other  suitable 
covering,  will  receive  the  full  benefit  of  a  vapour- 
bath.  Vapour-baths  produce  profuse  perspiration, 
and  act  in  cleansing  the  skin  much  as  hot-water 
baths  do,  only  more  powerfully.  Vapour  being  a 
slow  conductor  does  not  act  so  fast  on  the  body  as 
water.  Vapour-baths  can  be  borne  hotter  than 
warm-water  baths,  but  their  use  cannot  be  continued 
so  long,  as  vapour  interferes  with  radiation  of  heat 
from  the  body.  In  such  baths  a  heat  of  more  than 
122°  F.  is  not  borne  comfortably.  The  vapour- 
bath,  though  falling  considerably  short  in  tempera- 
ture of  the  air-liath,  raises  the  heat  of  the  blood 
somewhat  more.  The  great  virtue  of  these  baths 
lies  in   their   sweat-producing    properties.  The 


average  loss  of  perspiration  by  the  use  of  a  Russian 
bath  has  been  set  down  at  from  ^  lb.  to  3  lbs.  In 
the  Russian  bath  a  slight  degree  of  stimulation  of 
the  skin  is  caused  by  switching  it  with  twigs  of 
birch,  and  the  alternation  of  depression  and  excite- 
ment of  the  cold  bath  is  obtained  by  placing  the 
patient,  when  in  a  state  of  profuse  perspiration, 
under  a  douche  of  cold  water.  In  Russia  a  roll  in 
the  snow  sometimes  takes  the  place  of  the  final  cold 
douche  or  plunge. 

III.  The  Simple  Hot-Air  Bath.— There  are 
two  forms  in  which  the  hot-air  bath  is  administered  : 
according  as  the  patient  does  or  does  not  breathe 
the  heated  air.  The  action  of  the  former  closely 
resembles  that  of  a  vapour-bath,  but  differs  from  it 
in  not  impeding  the  respiration,  as  the  latter  does,  by 
accumulation  of  moisture  in  the  bronchial  tubes.  The 
lungs,  instead  of  having  to  heat  up  the  inspired  air, 
are  subjected  to  a  temperature  above  their  own 
Hot-air  baths  favour  the  liighest  degree  of  perspira- 
tion ;  the  moisture  of  vapour-baths  somewhat  opposes 
it,  though  in  certain  persons  sweating  commences 
more  readily  with  moist  than  with  dry  heat.  Very 
hot-air  baths  raise  the  temperature  of  the  body  by 
several  degrees. 

As  the  arrangements  for  vapour-  and  hot-air  baths 
are  practically  the  same  (except  that  in  the  latter  it 
is  attempted  to  exclude  all  vapour  from  the  ta//- 
dariuiii  or  sudatorium,  the  hottest  room),  the  follow- 
ing description  of  an  ordinary  hot-air  bath,  the 
arrangements  of  which  are  closel)'  copied  from  the 
Romans,  will  answer  for  both. 

The  patient,  after  unclothing,  first  goes  into  the 
tepidariuiii,  which  has  a  temperature  of  lij""  to 
117°  F.,  in  which  he  remains  until  the  perspiration 
bursts  forth,  which  iiappens  in  from  twenty- 
five  to  forty  minutes.  He  next  proceeds  to  the 
hottest  room  or  (alidarin?n  (in  which  the  air  is 
heated  by  hot-air  pipes  which  are  inserted  in 
the  walls,  to  a  temperature  of  133°  to  140°  F. ), 
and  remains  there  until  the  perspiration  runs 
down  his  skin,  in  twelve  to  eighteen  minutes. 
An  attendant  then  rubs  off  the  perspiration  witli  a 
woollen  glove,  and  kneads  all  the  muscles  for  four  or 
five  minutes.  The  patient  next  betakes  himself  to 
the  lavaiiuin,  where  he  has  water  poured  over  him 
of  the  temperature  of  81°  to  86°  P".  ;  then  the  whole 
body  is  soaped  over,  the  suds  are  removed,  and 
the  patient  goes  to  the  frigidariuin,  where  he  lays 
himself  on  a  couch  and  waits  till  his  skin  is  com- 
pletely dry.  This  may  occupy  twenty-five  to  thirty 
minutes,  when  the  patient  dresses  and  leaves  the 
bath  greatly  refreshed. 

.Such  is  a  brief  account  of  these  baths,  the  revived 
use  of  which  is  at  present  so  general.  The  arrange- 
ments vary  in  detail.  In  all  large  baths  of  this  kind, 
used  by  many  persons,  special  care  has  to  be  taken 
that  the  arrangements  fi:>r  ventilation  are  sufficient. 
F'or  ordinary  purposes  it  is  easy  to  furnish  either 
vapour  or  hot-air  baths.  Different  kinds  of  ap- 
paratus have  been  invented  for  this  purpose,  but 
they  all  have  this  in  common,  that  the  patient,  placed 
in  bed  or  on  a  seat,  has  the  bedclothes  or  other 
covering  secured  from  contact  with  him  by  the  em- 
ployment of  a  framework  or  cradle.  Beneath  this 
hot  air  or  vapour  is  introduced,  either  directly  or 
indirectly,  from  a  suitable  apparatus. 

Uses. — Both  hot-air  and  vapour-baths  are  indi- 
cated when  increased  action  of  the  skin  is  desired. 
They  are  used  most  for  the  cure  of  catarrhs,  of 
neuralgic  and  rheumatic  ]3ains,  and  sciatica.  They 
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are  someiimes  employed  in  the  ireainientof  oljesity, 
and  are  useful  for  general  hygienic  purposes,  but 
are  apt  to  be  given  too  indiscriminately.  Hot-air  and 
vapour-baths  are  often  locally  applied  with  great 
advantage  to  a  hand,  or  leg,  or  arm,  in  rheumatism 
or  thickened  joints. 

Electric  light  has  of  late  been  much  employed 
for  administering  both  local  and  general  hot-air 
baths.  It  has  been  maintained  that  owing  to  the 
action  of  the  light  as  well  as  the  heat,  these  electric 
light  or  '  radiant  heat '  baths  have  some  peculiar 
eflect  of  their  own,  and  that  they  can  produce 
sweating  without  accelerating  the  heart's  action  to 
the  same  extent  as  ordinary  hot-air  and  vapour- 
baths.  These  questions  have,  however,  not  yet 
been  settled. 

The  Sand-Bath. — We  may  here  mention  baths  of 
sand.  At  the  present  time  establishments  for  sup- 
plying them  exist  in  various  towns.  They  are  a 
convenient  way  of  applying  dry  heat  either  locally 
{jr  generally,  and  are  principally  employed  in  chronic 
rheumatoid  arthritis.  Bags  filled  with  heated  sand 
(or  salt)  are  useful  in  hospital  and  in  domestic  prac- 
tice. 

Carbonic-Acid  Gas-Baths. — These  should  belike- 
wise  mentioned,  though  they  are  not  much  employed. 
The  carbonic  acid  gas  arising  from  mineral  waters 
(as  at  Franzensbad  and  Marienbad)  has  usually  been 
employed  for  the  purpose.  The  patient  sits  thinly 
clad  in  an  atmosphere  of  the  gas,  care  being  taken 
that  the  gas  does  not  rise  higher  than  the  shoulders 
and  that  none  of  it  is  inhaled.  A  subjective  sensa- 
tion of  warmth  in  the  lower  limbs,  and  the  part  of 
the  body  bathed  by  the  gas,  is  produced  ;  but  the 
therapeutic  value  of  this  method  of  treatment  is 
doubtful.  Local  baths  and  douches  of  carbonic 
acid  have  been  employed  for  neuralgic  and  super- 
ficial inflammatory  conditions. 

B.  Composite,  Meimcated,  or  Artificial 
Baths. — A  great  variety  of  substances  have  been 
used  in  baths  at  different  periods.  We  must  confine 
ourselves  to  such  as  are  at  present  in  use  and  appear 
to  be  of  real  value,  omitting  even  some  that  are 
employed,  such  as  baths  of  iodine,  of  iodide  of 
potassium,  of  iron,  of  fermented  grapes,  and  of 
whey, 

I.  Composite  Liquid  Baths. 

1.  The  Sca-iVater  Bath. — The  average-  amount 
of  salts  in  sea-water  may  be  set  down  at  3  per  cent.  ; 
this  may  therefore  be  considered  a  suitable  strength 
for  ordinary  salt  baths.  The  quantity  commonly 
used  in  London  hospitals  is  about  9  lbs.  of  salt  to 
30  gallons  of  water.  Owing  to  the  high  price  of  sea- 
salt  in  inland  continental  places,  various  natural  salts, 
some  of  them  containing  a  comparatively  small 
amount  of  chloride  of  sodium,  have  been  suggested  as 
substitutes  ;  and  also,  for  economy's  sake,  22  to  25 
gallons  have  been  set  down  as  a  minimum  amount 
of  water  for  the  bath  of  an  adult.  The  value  of 
these  substitutes  can  only  be  determined  by  observ- 
ing the  degree  in  which  they  stimulate  the  skin. 
Apparently  it  does  not  matter  much  what  particular 
salt  is  employed  to  produce  the  stimulation.  A 
salt  bath  can  of  course  be  increased  to  any  strength 
by  the  addition  of  what  is  termed  '  mother-lye ' 
(German  '  Multerlauge '). 

The  chief  uses  of  salt-water  baths  are  as  tonic 
remedies,  especially  for  the  young,  when  there  is 
any  tendency  to  scrofula  or  debility  in  convalescence 
from  many  diseases. 

2.  Effervescent,  Gaseous,  and  Arlijlcial  Natiheiin 


Baths. — These  baths  have  been  considerably  em- 
ployed of  late  years,  since  the  natural  tepid  efferves- 
cent salt  baths  of  Nauheim  have  been  much 
advocated  in  the  treatment  of  certain  chronic  cardiac 
disorders.  The  bath-water  may  be  charged  with 
carbonic  acid  from  cylinders  of  the  compressed  gas. 
The  stimulating  effect  of  gaseous  baths  is  due  chiefly 
to  the  mechanical  action  of  the  small  bubbles  of  the 
gas  on  the  skin.  Two  or  three  per  cent,  of  common 
salt  and  two  or  three  per  thousand  of  calcium  chloride 
should  be  dissolved  in  the  bath-water,  when  it  is 
desired  to  imitate  the  natural  baths  of  Xauheim. 

3.  Alkaline  Baths.  — Alkaline  baths  may  be  made 
by  adding  6  ounces  of  crystallised  carbonate  of 
sodium,  or  3  ounces  of  carbonate  of  potassium,  to 
25  or  30  gallons  of  water.  Alkaline  baths  are  of 
use  in  a  great  variety  of  cutaneous  affections. 

4.  The  Corrosive-Sublimate  Bath. — This  is 
commonly  made  by  adding  3  drachms  of  corrosive 
sublimate  and  I  drachm  of  hydrochloric  acid  to  30 
gallons  of  water.  It  has  been  occasionally  employed 
in  some  skin-affections,  and  in  secondary  syphilis. 

5.  Sulphur et  of  Potassium  Bath.  —  Baths  of 
sulphuret  of  potassium  are  made  by  dissolving  from 
4  to  8  ounces  of  that  salt  in  25  to  30  gallons  of 
water.  A  little  diluted  sulphuric  acid  is  someiimes 
added.  These  baths  have  long  been  extensively 
employed  in  the  treatment  of  cases  of  skin-diseasfr 
in  which  the  sulphur  they  contain  is  indicated. 

6.  The  Nitro-Muriatic  Acid-Bath.  The  nitric 
or  rather  nitro-muriatic  acid  bath— used  by  some 
in  India  and  in  England  for  liver-affections — is 
made  by  adding  nitro-muriatic  acid  to  water.  The 
ordinary  proportion  is  one  ounce  of  acid  to  one 
gallon  of  water.  The  discolouring  action  on  cloth- 
ing makes  a  full  bath  of  this  kind  inconvenient  for 
domestic  use,  and  it  is  best  to  take  it  in  a  bathing 
establishment.  For  the  ordinary  purposes  of  a  foot- 
bath at  home,  the  following  directions  are  sufhcient. 
The  vessel  must  of  course  be  of  wood  or  earthen- 
ware. Four  to  six  ounces  of  the  acid  are  added  to 
three  gallons  of  water.  This  makes  a  strong  foot- 
bath. The  patient  keeps  his  feet  immersed  for 
thirty  minutes  ;  and  the  bath  is  to  be  repeated  every 
other  day  for  two  or  three  weeks.  The  axilla-,  the 
groin,  and  the  region  of  the  liver  are  to  be  sponged 
with  the  acid  solution.  The  bath  causes  slight 
tingling  of  the  skin  and  a  taste  in  the  mouth,  and  is 
believed  occasionally  to  produce  salivation. 

7.  The  Bran-Bath. — The  bran-bath  is  made  by 
boiling  four  pounds  of  bran  in  one  gallon  of  water, 
straining,  and  adding  the  liquor  to  a  quantity  of 
water  sufficient  for  a  bath.  Such  a  bath  is  useful  in 
allaying  irritability  of  the  skin,  and  also  in  diminish- 
ing the  stimulating  effect  of  other  baths. 

8.  The  Fucus-Bath. — This  is  made  by  adding  a 
decoction  of  seaweed,  or  the  seaweed  chopped  up, 
to  an  ordinary  bath  ;  it  will  become  more  or  less 
gelatinous  if  enough  be  added.  Such  baths  go 
popularly  by  the  name  of  Ozone  Baths.  They  are 
useful  in  the  same  cases  as  sea-baths. 

9.  The  Mustard-Bath.  —  An  extremely  useful 
stimulating  bath  is  the  well-known  mustard  bath, 
which  is  made  by  adding  a  handful  or  two  of 
mustard  to  the  ordinary  hot  bath.  The  foot-bath 
is  its  most  useful  form. 

10.  Piiu-Baths.  —  \\Si\.\\=,  of  the  balsam  of  pine- 
leaves  may  be  prepared  extempore  by  making 
decoctions  of  the  fresh  leaflets  at  certain  seasons  ; 
but  the  usual  way  is  to  add  about  one  pound  of  the 
extract,  which  is  prepared  from  the  leaves,  and  is 
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everywhere  for  sale-  at  least  in  (ierniany.  The 
extract  dissolves  in  the  bath,  which  is  then  read)- 
For  use  ;  but  of  late  it  has  been  usual  to  add  a  small 
xmount  of  an  essence  which  is  also  prepared  from 
:hc  leaflets.  It  floats  to  the  surface  of  the  water, 
md  attaches  itself  to  the  person  on  leaving  the  Ijath, 
md  its  aroma  is  grateful.  These  favourite  baths 
ire  largely  employed  at  bathing  establishments  in 
■very  part  of  Kurope.  They  are  slightly  stimulant, 
md  are  much  used  in  hj'sterical,  rheumatic,  and 
;outy  affections,  and  also  as  an  adjunct  to  the 
nternal  use  of  mineral  waters. 

It  is  scarcely  necessary  to  add  that,  as  a  rule,  all 
.■omposite  liquid  baths  should  l:e  of  a  temperature  a 
iltle  above  the  tepid  ;  and  that  their  strength,  and 
lie  time  that  the  patient  is  to  remain  in  them, 
nust  be  deterniined  by  the  special  circumstances  of 
he  case. 

II.  Composite  Vapour' -  Baths.  —  \  apour- 
)aths  impregnated  with  jir-va!<ain  are  popular,  and 
ire  considered  to  be  more  powerful  in  their  opera- 
ion  than  pine  baths.  The  vapour  which  rises  in 
iiaking  the  decoction  of  pine  leaves  is  conveyed  to 
I  box  in  which  the  patient  is  enclosed. 

Aromatic  vapour-baths  may  be  given  by  maUing 
he  steam  of  hot  water  pass  through  bunches  of 
rush  aromatics  {coniiiiii,  lavender,  tVc. )  before 
■caching  the  box  in  which  the  patient  is  placed. 
■!uch  baths  may  be  useful  in  hy.steria. 

III.  Composite  Air-Baths. 

1.  SulpliKroiis  Acid  AV/Z/i.  — A  valuable  mode  of 
ipplying  sulphur  in  the  form  of  a  bath  is  by  using 
ts  fumes — in  other  words,  sulphurous  anhydride. 
I'he  patient  is  seated  on  a  cane-bottomed  chair, 
uid  his  body  is  encircled  with  a  cradle,  over  which 
lil-cloth  is  thrown,  the  head  remaining  uncovered. 
Milphur  is  placed  on  a  metallic  plate,  to  the  lower 
.urface  of  which  the  flame  of  a  lamp  is  applied, 
ivhen  sulpiiurous  acid  is  disengaged. 

2.  The  Alerctiry-  and  Calomel-  Baths.  —  \'ery 
liiuilar  is  the  mode  of  applying  the  fumes  of  mercury. 
I'nder  the  chair  are  placed  a  copper  bath  con- 
aining  water,  and  a  metallic  plate  on  which  are 
3Ut  from  60  to  180  grains  of  the  bisulphuret  or  of 
he  yellow  or  red  oxide  of  mercury.  Spirit-lamps  are 
ighted  under  the  bath  and  under  the  plate.  The 
)atient  thus  experiences  the  effects  both  of  aqueous 
md  of  mercurial  vapour.  .\t  the  end  of  Ave  or  ten 
uinutes  perspiration  commences,  which  becomes 
■xcessive  in  ten  minutes  or  a  fjuarter  of  an  hour. 
Fhe  lamps  are  then  to  be  extinguished,  and  when 
he  patient  becomes  moderately  cool  he  is  to  be 
ubbed  dry.  He  should  then  drink  some  warm 
icjuid  and  remain  quiet  for  a  time  {see  Syphilis). 
.'alomel,  in  (juantities  of  from  20  to  30  grains,  is 
ulministered  in  a  similar  manner,  under  the  name 

ihc  caloiiicl-lhith.  It  may  be  given  locally  by  a 
•uitable  ajjparatus. 

IV.  Electrical  Baths. —Klectricity  is  some- 
imes  applied  in  associatimi  \wlh  baths  or  douches 
)f  water.    See  Electrici  tv  in  Mkuicine. 

John  .Macpherson. 

F.   I'ARKES  WEUKK. 

BATHS,  Natut^al.— .SV<  Mineral  W.vtEio. 

BATTAGLIA,  in  the  province  of  Venice  In 
taly.  --Thermal  muriated  saline  waters,  with 
•ulphate  of  lime.    .S'<(  .MiNEi;.\r.  Waieks. 

BAZIN'S  DISEASE.— .SV.   Kkvthema  Inlu- 

RA  l  l'M. 


BED-SORE.    Sec  Ulcer  and  Ulceration. 

BELL-SOUND.  —A  peculiar  physical  sign 
associated  with  pneunnithorax.  .See  rnvsiCAi. 
EXAMINA  riON. 

BELL  S  PARALYSIS  (named  after  Sir  Charles. 
Bell). — synonym  for  paralysis  of  the  facial  nerve. 
See  F.\ciAi.  I'aralvsis. 

BERIBERI.— SVNON.  :  A'ahke  (Japanese). 

Di-.MM  I  iiiN.  — A  disease  characterised  by 
multiple  peripheral  neuritis,  and  presenting  sym- 
ptoms of  paralysis,  (wlema,  or  both,  varying  with  the 
kind  and  position  of  the  nerves  affected  ;  tending 
generally  to  recovery,  but  frequently  ending  in  death 
from  implication  of  the  ner\es  controlling  or 
regulating  the  chief  organs  of  circulation  and  re- 
spiration. 

E  rvMOLOGV. — Beriberi  is  a  Cingalese  word,  and 
means  simply  '  a  bad  sickness,'  or  '  a  sickness  from 
which  the  patient  is  in  danger  of  death,'  the  du- 
plication of  the  syllables  intensifying  the  meaning. 

Geoc.rai'HIcal  Distkibu  tign.  —  Beriberi  is 
endemic  in  Japan,  the  Malay  Peninsula,  .Sumatra, 
and  many  other  places  in  the  Eastern  Archipelago;, 
it  is  met  with  in  epidemic  form  in  China,  Manila, 
many  parts  of  India,  Africa,  and  probably  other 
tropical  and  subtropical  countries  ;  it  breaks  out  as 
an  epidemic  occasionally  on  board  ships  ;  and  of 
late  years  outbreaks  have  been  reported  from  the 
West  Indies,  Fiji,  Western  Australia,  the  Richmond 
Asylum  in  Dublin,  and  other  places  where  the  disease 
was  previously  unknown,  from  which  it  would  appear 
that  a  tropical  climate  is  not  absolutely  necessary 
for  the  propagation  of  the  poison. 

.Etiology. — The  immediate  cause  of  beriberi  is 
not  yet  determined.  It  has  been  generally  described 
as  a  disease  of  low-lying,  damp  localities,  with 
as.spciated  conditions  of  overcrowding  and  defective 
sanitation,  and  there  can  be  no  doubt  that  its 
prevalence  in  epidemic  form  is  favoured  by  these 
conditions,  and  that  most  or  all  of  them  are  found 
in  places  in  which  the  disease  is  endemic.  Still 
the  fact  remains  that  no  one  of  these  conditions 
and  no  combination  of  any  of  them  is  necessary, 
and  that  beriberi  will  occur  sporadically  and  as  an 
epidemic  in  places  in  which  not  one  of  these  con- 
ditions is  present.  This  has  been  verified  over  and 
over  again  in  the  Straits  Settlements,  where  beriberi 
has  broken  out  and  prevailed  for  a  time  in  institutions 
which  are  neither  damp  nor  low-lying,  in  which 
all  matters  relating  to  food  have  been  carefully 
attended  to,  and  in  which  no  sanitary  defect  can  be 
found.  As  regards  the  immediate  cause  of  the 
disease,  deficiency  in  nitrogenous  food,  some  disease 
affecting  rice,  malaria,  deficiency  in  fatty  constituents 
of  food,  specific  bacterial  organisms,  have  all  been 
from  time  to  time  put  forward,  and  the  writer,  in 
over  twenty  years'  experience  of  the  disease,  has  been 
a  convert  to  several  of  them  in  turn,  but  none  of 
them  has  been  found  equal  to  accounting  for  all 
outbreaks  of  the  disease.  There  can  be  no  doubt 
that  beriberi  is  caused  by  a  specific  poison,  and  the 
latest  ideas  seem  to  indicate  that  this  poison  is  of  the 
nature  of  a  toxin,  and  that  it  is  formed  outside  the 
body.  Manson  inclines  to  the  opinion  that  the 
toxin  or  poison  is  manufactured  in  the  soil,  or  in 
the  houses  and  surroundings  of  beriberi  spots  ;  and 
it  is  certain  that  places,  especially  places  which 
fulfil  the  conditions  above  mentioned  as  favourable 
to  the  spread  of  the  disease,  can  become  infected. 
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Pekelharing  and  Winkler  first  called  attention  to 
the  presence  of  diplococci  in  the  blood,  to  which  they 
attributed  the  disease,  but  their  culture-experiments 
must  be  looked  upon  as  far  from  conclusive.  Many 
other  observers  have  experimented  with  the  same 
bacteria,  but  cultivation  and  inoculation,  though 
followed  sometimes  by  a  certain  amount  of  success, 
in  that  symptoms  of  neuritis  (as  in  several  of  the 
experiments  of  Hunter  with  rabbits)  followed  the 
inoculation,  have  not  by  any  means  proved  the 
causation  of  the  disease.  Two  points  may  l>e  men- 
tioned in  this  connection  :  the  first  that  Ellis,  in  work- 
ing at  beriberi  at  Singapore,  found  an  apparently 
identical  diplococcus  fiequently  present  in  the  blood 
of  persons  to  all  intents  healthy  ;  and  the  second  that 
von  Tunzelmann  produced,  by  cultivation  on  agar- 
agar  from  a  kind  of  fungous  growth  found  on  the 
woodwork  of  a  hospital-ward  in  which  cases  of 
beriberi  had  occurred,  growths  of  organisms  also 
apparently  identical  with  the  same  diplococcus. 
These  points  may  perhaps  tend  to  indicate  that  it 
may  yet  be  found  that  the  bacterium  in  question 
may  exist  innocuous  in  the  blood,  though  capable  of 
manufacturing  the  poison  in  suitable  environment 
outside  the  body. 

Pathology  and  Morbid  Anatomy. — The 
pathology  of  beriberi  is  that  of  a  multiple  peripheral 
neuritis,  the  paralytic  symptoms  and  aberrations  of 
sensation  being  caused  by  affection  of  the  motor 
and  sensory  nerves,  the  cedema  and  effusions  of 
fluid  by  affection  of  nerves  of  vaso-motor  function. 
If  the  disease  does  not  last  long  (and  the  nerve- 
degeneration  seems  capable  of  rapid  repair),  the 
only  pathological  condition  is  the  neuritis,  but  if 
the  paralysis  lasts  any  considerable  time,  as  occa- 
sionally happens,  the  muscles  affected  become 
shrunken  and  atrophied.  The  pn-ecordial  oppres- 
sion and  vomiting  that  usher  in  alarming  symptoms, 
the  oedema  of  the  lungs,  the  paralysis  of  the  dia- 
phragm, and  the  paralysis  and  dilatation  of  the  heart, 
are  all  caused  by  neuritis  of  supplying  nerves.  The 
cause  of  death  is  not  always  the  same  ;  paralysis  of 
the  diaphragm  has  been  put  forward  as  a  frequent 
cause  of  death,  but  a  patient  will  occasionally  lie 
for  days  with  purely  thoracic  breathing,  and 
ultimately  recover  ;  pericardial  effusion  no  doulit 
sometimes  causes  death,  but  only  rarely  in  the 
■experience  of  the  writer.  Death  most  frequently 
results  from  paralysis  and  dilatation  of  the  heart, 
helped  often  by  pulmonary  cedema  ;  it  may  also 
occur  from  pulmonary  oedema  alone,  the  heart- 
muscle  remaining  unaffected.  The  post-mortem 
appearances  vary  with  the  cause  of  death.  Qidema 
and  effusion  into  serous  cavities  may  be  present  in 
varying  degree  ;  three  ounces  or  more  of  fluid  is 
nearly  always  found  in  the  pericardium.  In  death 
from  uncomplicated  pulmonary  oedema  the  lungs 
are  found  gorged  with  blood  and  frothy  fluid, 
which  pours  out  when  the  organ  is  incised  ;  in  such 
a  case  the  heart  may  be  found  with  ventricles 
in  systole,  but  containing  fluid  blood,  the  large 
veins  and  auricles  being  distended  ;  ecchymotic 
spots  are  sometimes  found  in  these  cases  under  the 
visceral  pericardium.  In  death  from  paralysis  of 
the  heart  that  organ  is  found  dilated,  often  enor- 
mously, with  ventricles  in  diastole,  and  all  cavities 
and  great  vessels  full  of  blood  and  clot  ;  the  lungs 
are  congested  and  may  be  somewhat  ojdematous  ; 
there  is  generally  pericardial  effusion  to  the 
amount  of  three  or  four  ounces.  Neuritic  degenera- 
tion can  be  demonstrated  in  the  affected  nerves, 


most  readily  in  the  peroneal  and  tibial,  but  it  has 
also  been  found  among  others  in  the  vagi,  phrenic, 
and  renal  nerves,  and  those  of  the  cardiac  plexus. 
If  the  muscles  of  the  legs  or  arms  are  much  atrophied, 
the  fibres  will  be  found  to  have  lost  their  striation, 
and  the  teased  specimen  will  look  like  a  collection 
of  fine  fibrils  with  homogeneous  spaces  between 
them. 

Sy.aii>toms  and  Diagnosis. — The  disease  may 
present  symptoms  of  oedema,  or  muscular  paralysis, 
or  both.  These  different  groups  of  symptoms  are 
best  described  separately,  it  being  borne  in  mind 
that  varying  degrees  of  both  may,  and  usually  do, 
occur  simultaneously,  though  one  kind  generally 
predominates,  and  that  there  is  no  true  division 
into  wet  and  dry  varieties  of  beriberi.  The  ccdevia 
commences  with  slight  swelling  over  the  lower 
part  of  the  shin,  increasing  and  spreading  upwards 
over  legs,  thighs,  trunk,  upper  extremities,  and 
face,  so  that,  when  the  disease  is,  so  to  speak, 
fully  developed,  the  patient  lies  in  a  bloated,  help- 
less condition.  There  may  also  be  ascites,  hydro- 
thorax,  or  hydropericardium.  The  urine  in  these 
cases  is  scanty,  high-coloured,  and  of  high  specific 
gravity  ;  it  is  never  albuminous.  These  symptoms 
are  generally  accompanied  by  more  or  less  difficulty 
in  standing  or  walking,  loss  of  patellar  reflex,  and 
tenderness  on  deep  pressure  over  the  gastrocnemii 
and  adductors  of  thigh.  When  the  paralysis  pre- 
dominates, there  is  first  some  difficulty  in  walking, 
and  afterwards  absolute  inability  to  walk  or  stand  ; 
if  the  patient  be  supported,  and  told  to  try  and 
walk,  the  leg  and  foot  are  lifted  by  the  thigh- 
muscles,  and  hang  loosely  from  the  knee,  the  foot 
being  dropped  from  the  ankle  ;  there  is  loss  of 
patellar  reflex  from  the  outset,  and  tenderness  on 
squeezing  the  gastrocnemii  and  inner  thigh-muscles  ; 
there  is  often  a  feeling  of  numbness  and  anesthesia  of 
the  skin  over  the  front  and  outer  part  of  the  leg  and 
dorsum  of  the  foot.  Hyperesthesia  of  the  skin  is 
occasionally  met  with.  If  the  arms  are  affected  there 
is  wrist-drop,  and  often  anesthesia  and  numbness 
of  the  skin  over  the  back  of  the  forearms  ;  sometimes 
anaesthesia  is  found  around  the  mouth,  and  there 
may  be  paralysis  of  the  lip-muscles,  or  occasionally 
of  the  muscles  of  the  larynx,  leading  to  loss  of 
voice.  There  is  never  any  paralysis  of  bladder  or 
rectum,  and  the  cremasteric  and  abdominal  reflexes 
are,  so  far  as  the  writer  knows,  never  lost.  These 
symptoms,  as  above  mentioned,  may  be  accom- 
panied by  oedema  in  varying  degree.  Functional 
cardiac  murmurs  are  said  to  be  frequently  heard, 
and  Manson  calls  attention  to  an  alteration  in  the 
heart-rhythm.  If  the  disease  last  long,  the 
paralysed  muscles  become  wasted,  and  recovery  is 
slow  ;  but  often  under  appropriate  treatment  both 
kinds  of  symptoms  subside  rapidly.  At  any  time 
in  the  course  of  the  disease  alarming  symptoms 
may  set  in,  and  a  patient  who  does  not  seem 
seriously  ill  may  die  in  a  few  hours.  Dangerous 
symptoms  are  generally  ushered  in  by  a  feeling 
of  praicordial  oppression,  and  the  vomiting  of 
frothy  fluid  ;  then  restlessness  and  dyspnoea  set  in, 
with  rapid  action  of  the  heart,  distended  jugular 
veins,  and  terrible  distress  generally.  In  death 
from  asphyxia  due  to  pulmonary  oedema,  the 
distress  is  worse  even  than  in  death  from  cardiac 
paralysis.  The  dyspnoea  is  worse,  the  jugular  veins 
are  more  distended,  the  pulsation  in  the  neck  is  more 
marked,  the  face  more  livid,  and  the  pulse  hard  ; 
in  death  from  cardiac  paralysis  the  restlessness  is 
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he  same,  but  there  is  breathlessness  rather  than 
lyspncea,  the  pulse  is  rapid  but  soft,  the  tempera- 
ure  falls,  and  the  heart,  becoming  more  and  more 
lilated,  as  evidenced  by  percussion,  gradually  fails. 
3eath  from  pulmonary  cedema  alone  is  infrequent, 
:ardiac  paralysis  and  dilatation  being  usually 
iresent  to  a  greater  or  less  degree,  and  adding  to 
he  danger  Cardiac  murmurs  are  frequently  heard, 
'enerally  systolic  ;  and  praecordial  pulsation  is 
narked.  The  presence  of  pulmonary  cedema  is 
;hown  by  impaired  resonance,  and  crepitation, 
■specially  over  back  of  chest.  The  diagnosis  of 
)eribcri,  when  it  occurs  in  epidemic  form,  is  not 
lithcult,  but  it  must  be  remembered  that  the  symp- 
oms  are  indistinguishable  from  those  of  peripheral 
leuritis  produced  by  some  metallic  poisons,  and 
joisoning  by  some  of  these  may  occur  in  epidemic 
ashion  ;  epidemics  of  beriberi  are,  however, 
generally  met  with  in  tropical  or  subtropical 
■ountries.  Sporadic  cases  are  probably  never 
met  with  except  in  the  last-named  localities,  and 
-lere  the  history  will  help  in  distinguishing  them 
Tom  cases  of  neuritis  caused  by  alcohol.  See 
Neuritis,  Multiple. 

Prognosis. — The  prognosis  in  beriberi,  in  con- 
iequence  of  the  liability  to  dangerous  symptoms, 
iiust  always  be  grave.  Unfavourable  signs  are 
Drcecordial  pain  and  pulsation,  vomiting,  restless- 
less,  evidence  of  cardiac  dilatation  (as  shown  by 
percussion,  and,  as  pointed  out  liy  Manson,  l)y 
dteration  of  the  cardiac  rhythm),  increasing 
rapidity  of  pulse,  and  a  fall  of  temperature. 

Treatment. — The  medicinal  treatment  of  the 
disease  consists  in  the  treatment  of  symptoms.  The 
: edema  is  best  dealt  with  by  free  purgation  with 
elaterin  and  the  administration  of  diuretics,  of 
which  scoparium  is  probably  the  best.  Pineapple- 
juice  has  been  found  of  service  in  increasing  the 
How  of  urine,  and  this  fruit  may  with  advantage  be 
given  as  an  adjunct  to  treatment  by  drugs.  For 
the  paralytic  symptoms  arsenic  and  strychnine  are 
probably  the  best  remedies  ;  later,  if  the  muscles 
are  wasted,  galvanism  may  be  used.  As  regards  the 
dangerous  symptoms,  if  the  pulse  is  hard  and  the 
distress  great,  with  physical  signs  indicative  of  lung- 
ledema,  great  relief,  and  in  uncomplicated  cases 
often  cure,  is  given  by  nitroglycerin  in  doses  of 
two  to  four  drops  of  the  one  per  cent,  solution 
dropped  upon  the  patient's  tongue,  every  hour  at 
first,  and  afterwards  at  longer  intervals  as  relief  is 
given.  The  drug  may  be  assisted  by  blisters  to  the 
hack  of  the  chest.  A  case  is  hopeless  in  proportion 
t(i  the  degree  of  paralysis  and  dilatation  of  the 
heart  present  ;  in  these  cases  nitroglycerin  gives  too 
often  only  temporary  relief.  Proljably  the  best 
remedies  when  the  heart  is  dilated,  the  pulse  rapid 
but  soft,  and  the  temperature  falling,  are  digitalis, 
or  injections  of  strychnine,  with  the  use  of  artificial 
warmth  externally.  Pericardial  effusion,  if  en- 
dangering life,  should  be  dealt  with  by  aspiration. 
The  most  important  measure  in  treatment  is  the 
removal  of  patients  from  the  place  where  they  have 
contracted  the  disease,  and  this  removal  alone  is 
often  conducive  to  speedy  recovery,  even  some- 
times when  the  advent  of  alarming  symptoms  may 
seem  imminent.  The  place  to  which  removal  is 
made  should  of  course  be  one  of  which  the  position 
and  hygienic  conditions  are  the  reverse  of  those 
mentioned  as  favourable  to  the  spread  of  the  dis- 
ease ;  a  sea-voyage  often  acts  beneficially.  As 
regards  diet,  it  should  be  good  ;  a  great  deal  has 


been  said  as  to  the  necessity  for  a  rather  large  pro- 
portion of  nitrogenous  food,  and  in  the  case  of 
natives  this  is  best  effected  by  the  substitution  of 
beans  or  wheaten  flour  for  a  portion  of  the  rice 
which  is  usually  the  chief  article  of  diet.  In  the 
case  of  epidemics  on  ships,  in  schools,  gaols,  and 
similar  institutions,  patients  should  be  removed  if 
possible  ;  but  in  any  case  cleaning  and  disinfection 
should  be  practised  as  though  a  contagious  disease 
were  lieing  dealt  with. 

Maximilian  F.  Simon. 

BETHESDA  SPRINGS,  In  Waukesha 
County,  Wisconsin,  U.S.A.  -Calcareous  waters. 
.S'l-e  Mineral  ^\^\TEI<s. 

BEX,  in  Switzerland. — Strong  muriated 
saline  waters,  with  some  iodide  and  bromide  of 
magnesium.    See  Mineral  Waters. 

BIARRITZ,  In  France,  on  the  Bay  of  Biscay. — 
A  fashionable  seaside  resort.  The  climate  is  bracing. 
See  Climate,  Treatment  of  Disease  by. 

BILE,  Disorders  of. — The  bile  is  an  excretory 
fluid  through  which  are  removed  not  only  products 
of  blood-destruction  such  as  the  bile-pigments,  but 
also  other  effete  products  filtered  off  by  the  liver 
from  the  blood  arriving  from  the  digestive  tract — 
products  the  presence  of  which  in  the  general  system 
would  be  attended  with  ill  effects.  Furihermore, 
in  relation  to  the  process  of  digestion  it  materially 
aids  the  assimilation  of  fats  from  the  intestine 
and  has  valuable  laxative  properties  ;  but  an  even 
more  important  function  is  the  one  recently  dis- 
covered (1897)  by  T.  R.  Eraser,  namely  that 
it  has  a  remarkable  power  of  antagonising  and 
rendering  inert  powerful  organic  poisons,  such  as 
that  of  snake-bite.  There  are  many  poisonous 
products  generated  in  the  intestine,  capable,  if 
alisorbed,  of  producing  ill  effects.  The  symptoms 
so  commonly  ascribed  to  '  sluggish  liver  '  or  '  want 
of  bile  '  may  be  due,  in  part  at  least,  to  the  ab- 
sence of  a  sufficient  amount  of  healthy  bile  and  to 
the  consequent  absorption  of  products  that  would 
otherwise  have  been  rendered  inert  by  it.  The 
undoubted  value  of  cholagogue  substances — 
'  stimulants  of  bile-secretion  ' — so  long  employed 
on  empirical  grounds  alone,  may  thus  obtain  a  satis- 
factory explanation. 

The  amount  of  bile  secreted  daily  varies  greatly 
under  the  influence  of  many  different  factors.  The 
chief  of  these  factors  in  health  is  the  taking  of  food. 
The  flow  of  bile  increases  when  food  is  taken,, 
and  falls  when  food  is  withheld.  Throughout  the 
24  hours  its  flow  is  irregular  :  being  highest  in  the 
middle  of  the  day  (12  to  4),  and  lowest  in  the  early 
hours  of  the  morning.  The  flow  of  bile  is  greatly 
influenced  by  the  amount  of  fluid  taken  ;  it  is  the 
flushing  of  the  biliary  system  with  water  which  serves 
to  explain  the  remarkably  beneficial  action  of  so 
many  Mineral  Waters.  The  influence  of  drugs  in 
promoting  the  flow  of  bile  is  probably  overrated. 
No  drug  is  so  powerful  in  this  respect  as  the  bile  or 
the  bile-salts.  Among  the  various  drugs  accredited 
as  cholagogues  are  : — Alkalies,  chloride  of  sodium, 
sulphate  of  sodium,  sulphate  of  potassium,  phosphate 
of  sodium,  mercuric  chloride,  ipecacuanha,  colchi- 
cuni,  jalap,  aloes,  colocynth,  rhubarb,  benzoate  of 
sodium,  and  salicylate  of  sodium.  The  only  one 
whose  power  in  promoting  an  increased  flow  of  bile 
has  been  fully  ascertained  is  salicylate  of  sodium. 
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No  factor  is  more  important  in  producing  so- 
called  '  bilious  '  disorders  than  diminished  secretioji 
of  bile.  The  trouble  it  occasions  arises  not  so  much 
from  any  diminished  output  of  the  bile-pigments 
and  bile-salts  as  from  (l)  the  retarded  flow  of  bile, 
giving  opportunity  for  the  absorption  of  its  consti- 
tuents and  for  disturbance  of  the  liver  itself ;  and 
■(2)  the  lack  of  bile  in  the  intestine,  permitting  the 
absorption  of  injurious  products  which  might  other- 
wise have  been  rendered  innocuous.  This  dimi- 
nished secretion  may  be  the  outcome  of  defective 
action  on  the  part  of  the  liver  itself  and  a  conse- 
quently defective  vis  a  tergo  ;  such  is  probably  its 
■character  in  all  febrile  conditions.  But  another  and, 
in  the  opinion  of  the  writer,  more  potent  factor  is  any 
increase  of  resistance  to  its  flow  (at  all  times  under 
very  low  pressure)  along  the  bile -passages.  This  in- 
crease of  resistance  may  arise  from  two  causes  :  from 
increased  secretion  of  mucus  from  the  bile-passages 
and  corresponding  increased  viscidity  of  bile,  or  from 
sluggish  muscular  action  of  the  walls  of  the  bile- 
ducts.  The  latter  is  of  doubtful  importance  ;  the 
former  is  the  condition  that  is  generally  present  in 
cases  of  '  biliousness. ' 

This  increased  viscidity  is  largely  due  to  the  action 
on  the  lining  mucous  membrane  of  a  morbid  or 
altered  bile.  One  of  the  chief  functions  of  the  liver 
is  not  merely  to  excrete,  but  to  destroy  various  pro- 
ducts carried  to  it  from  the  digestive  tract.  These 
l^roducts  are  formed  in  the  stomach  and  intestine 
and  carried  to  the  liver  in  the  portal  blood.  The 
liver  partly  destroys  and  partly  excretes  them.  If 
the  character  of  those  excreted  is  such  as  to  irritate 
the  bile-passages  along  which  they  pass,  the  result 
is  an  increase  of  mucus,  an  increased  viscidity  of 
bile,  and,  as  a  secondary  consequence,  a  retardation 
of  its  flow  and  a  diminution  in  its  quantity. 

A  large  number  of  substances  introduced  into  the 
blood  may  also  in  this  way  be  excreted  by  the  liver, 
e.g.  iodide  of  potassium,  cane-  and  grape-sugar, 
sulphate  of  copper,  oil  of  turpentine,  iron,  lead, 
arsenic,  silver,  chlorate  of  potassium,  salicylate  of 
sodium,  toluylenediamin — insome  casesvery  quickly. 
Thus  in  the  case  of  the  last-named  drug  the  writer 
detected  it  in  the  bile  within  half  an  hour,  and  in 
3  to  4  hours  it  was  present  in  quite  appreciable 
quantity. 

On  the  other  hand  other  drugs  are  not  excreted 
but  destroyed  hy  the  liver,  e.g.  atropine,  muscarine, 
strychnine,  antipyrine,  and  quinine.  Interference 
with  the  destroying  function  of  the  liver  causes 
disorder  in  two  ways.  (l)  By  permitting  products 
to  pass  through  the  liver  into  the  general  circulation, 
it  is  probably  accountable  for  certain  of  the  more 
common  symptoms  usually  ascribed  to  'disordered 
liver' — giddiness,  cloudiness  of  intellect,  drowsiness, 
irritability,  and  depression  (see  Liver,  Functional 
Disorders  of).  (2)  By  permitting  irritant  products  to 
pass  into  the  bile-channels,  it  is  a  common  cause  of 
biliousness.  No  harm  would  happen  did  the  liver 
pour  its  secretion  into  the  intestine  through  a 
wide  channel.  Unfortunately  it  happens  that  the 
bile  with  any  irritant  products  it  contains  has  to 
pass  through  a  whole  system  of  narrow  bile-channels 
lined  with  secreting  cells.  The  effect  of  the  irrita- 
tion is  to  excite  an  increase  of  mucus.  If  it  be 
very  intense  the  mucus  secreted  may  be  .so  great  in 
quantity  and  so  viscid  in  consistency  that  the  flow  of 
bile  is  arrested  altogether  and  jaundice  results,  just 
as  intense  as  if  the  flow  ot  bile  had  been  stopped 
by  a  ligature  applied  around  the  main  duct. 


Fortunately  such  poisons  are  rare  and  they  are 
only  met  with  as  the  cause  of  the  more  severe  forms 
of  jaundice  (see  Jaundice).  But  there  can  be  no 
doubt  that  many  products  of  abnormal  digestion  do 
possess  certain  irritant  qualities,  the  excretion  of 
which  may  occasion  a  certain  retardation  in  the  flow 
of  bile.  This  is  one  of  the  conditions  underlying  the 
ailments  known  as  '  biliousness,' or  'torpor  of  the 
liver. ' 

As  above  shown,  in  most  cases  the  primary  fault 
leading  to  disorder  of  the  bile,  whether  in  quantity 
or  quality,  arises,  not  within  the  liver,  but  outside 
it,  in  the  stomach  or  intestine.  The  only  fault  the 
liver  is  responsible  for  is  that  it  has  excreted 
products  which  have  proved  more  or  less  injurious 
to  its  bile-ducts.  See  Gall-Bladder  and  Bile- 
Ducts.  William  Hunter. 

BILHARZIA.— The  name  given  to  a  genus  of 
flukes,  discovered  by  Dr.  Bilharz,  of  Cairo.  See 
Entozoa. 

BILIARY  CALCULUS.-5«^  Concretions; 
and  Gall-Stones. 

BILIARY  FISTULA.— There  are  two  kinds  of 
biliary  fistula  :  one,  in  which  a  communication 
exists  between  the  gall-bladder  and  the  surface  of 
the  body  ;  the  other,  in  which  there  is  a  communi- 
cation between  the  gall-bladder  and  other  internal 
organs.  Both  are  rare  as  the  result  of  disease  ;  but 
they  are  not  infrequently  produced  by  operation  in 
cases  of  obstructed  bile-duct  undertaken  in  order  to 
divert  the  flow  of  bile  either  outwards  or  into  the 
intestine. 

There  are  a  few  cases  on  record  in  which  a  tumour 
has  formed  in  the  neighbourhood  of  the  gall-bladder, 
and  finally  has  opened  spontaneously  and  discharged 
a  quantity  of  pus,  Ijile,  and  gall-stones.  Suppura- 
tion of  the  gall-bladder,  associated  with  the  presence 
of  gall-stones,  is  the  common  cause  of  these  fistula;. 

In  the  second  kind  of  biliary  fistula  the  gall- 
bladder may  communicate  with  the  duodenum  or 
colon  ;  or  even  with  an  abscess  of  the  liver  ;  with 
the  portal  vein,  or  with  some  part  of  the  urinary  tract. 
Gall-stones  are  in  nearly  every  case  the  cause  of  the 
fistulous  opening.    See  Gall-Stones. 

William  Hunter. 

BILIOUS. — This  term  is  used  popularly  to  desig- 
nate a  particular  temperament  and  to  describe  a 
peculiar  sallow  appearance  of  the  skin,  suggestive 
of  slight  jaundice.  When  vomit  is  bile-stained,  it 
is  also  called  '  bilious. '  One  of  the  most  frequent 
applications  of  the  term  is  to  certain  so-called  bilious 
attacks  or  biliousness,  which,  however,  are  commonly 
attacks  of  migraine  (sec  Megrim),  or  are  due  to 
digestive  disturbances  (see  Bile,  Disorders  of). 
In  the  latter  case,  the  most  prominent  symptoms 
are  anorexia,  furred  tongue,  a  bitter  taste,  sickness, 
constipation,  and  headache,  with  a  feeling  of  marked 
depression  and  general  malaise.  Such  attacks  are 
most  effectually  prevented  and  treated  by  careful 
regulation  of  diet.  Salicylate  of  bismuth,  cholagogue 
aperients,  and  saline  eflervescents  may  be  given,  but 
alcoholic  stimulants  should  be  avoided. 

BIRTH-PALSIES.— Cerebral  Diplegia. 

BITTER   ALMONDS,    Poisoning   by.  -See 
Prussic  Acid,  Poisonmg  liy. 
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BLACK  VOMIT.  —  Vomited  matters  may  be 
more  or  less  black  in  different  diseases,  but  the  term 
black  vomit  is  generally  restricted  to  the  vomit  oc- 
curring in  the  severest  forms  of  yellow  fever  {see 
YELI.OW  Fever).  The  rejected  matters  are  acid 
in  reaction,  and  a  sediment  is  deposited  consisting 
of  disintegrated  blood-corpuscles  and  glandular 
epithelium,  granules  of  pigment,  and  bacteria. 
The  black  colour  is  due  to  the  altered  blood.  See 

lI.EMATEMESIS. 

BLACKWATER  FEVER.— Synon.  :  HKmoglo- 
binuric  Fever  ;  Bilious  Mremoglobinuric  Fever  ;  Fr. 
Fievrc  Bileitse  Heiiioglobiiiuriqite  ;  Ger.  ScJnvarz- 
wasser-Fieber. 

Definition. — An  acute  infective  disease  running 
an  indefinite  course,  characterised  by  rapid  hoemo- 
lysis,  and  giving  rise  clinically  to  pyrexia,  hemo- 
globinuria, and  icterus. 

Etiology. — The  disease  was  first  described  by 
French  surgeons  in  Madagascar  in  1850.  Since 
then  it  has  been  observed  to  occur  throughout  tropi- 
cal Africa,  in  some  of  the  southern  states  of  America, 
in  the  West  Indies,  in  Assam  and  other  parts  of 
India,  and  in  Sicily  and  Sardinia. 

Blackwater  Fever,  at  the  present  time,  vies  with 
malignant  malarial  fever  in  the  amount  of  invaliding 
and  mortality  it  causes  among  Europeans  in  Tro- 
pical Africa.  The  specific  agent  is,  as  yet,  undeter- 
mined ;  by  some  it  is  believed  to  be  a  purely  malarial 
affection,  because  it  occurs  only  in  malarious  re- 
,gions,  because  the  malarial  parasite  is  sometimes 
found,  and  because  it  is  prone  to  attack  those  who 
have  previously  suffered  from  malarial  fever.  On 
the  other  hand,  the  seasonal  prevalence  of  the  two 
diseases  frecjuently  differs,  the  malarial  parasite  is 
not  usually  found  in  the  blood,  and  new  arrivals 
occasionally  contract  the  disease. 

Sambon  has  suggested  that  the  disease  is  closely 
related  to  Texas  fever  of  cattle,  and  Koch  has  ad- 
vanced the  view  that  it  is  nothing  more  than  quinine- 
I  poisoning,  although  it  has  been  shown  that  indivi- 
iduals  who  have  never  taken  quinine  suffer  from  the 
disease.  It  is  probable  that  it  is  caused  either  by  an 
organism  closely  allied  to,  yet  distinct  from,  any  of 
the  known  species  of  malarial  parasite,  by  some 
unknown  conditions  which  modify  the  ordinary 
malarial  parasite.  Chills  predispose  to  attacks.  It 
is  very  prone  to  relapse,  and  the  disease  may  occur 
for  the  first  time  some  months  after  the  patient  has 
left  the  endemic  region  and  returned  to  Europe. 

Symptoms. — The  attack  may  be  preceded  by 
fever  and  malaise,  but  it  is  usually  abrupt  and 
ushered  in  by  a  rigor,  or  a  succession  of  rigors,  the 
temperature  reaching  103°  to  105°  F.  There  is 
pain  in  the  head,  back,  loins,  and  abdomen.  Bilious 
vomiting  sets  in  early  and  persists.  Micturition  is 
frequently  painful.  Within  a  few  hours  the  skin  and 
sclerotics  assume  a  saffron-yellow  tint.  In  four  to  six 
hours  sweating  occurs  and  the  temperature  falls.  The 
rigor  may  return  the  next  day  or  within  a  few  hours 
and  Ije  repeated  for  five  or  six  days.  In  mild  cases 
there  may  be  only  a  single  rigor.  In  severe  cases, 
with  each  succeeding  rigor,  the  symptoms  become 
aggravated.  The  patient  becomes  restless,  breathless, 
and  complains  of  thirst,  and  the  vomiting  is  inces- 
sant. In  such  cases  death  may  supervene  as  early 
as  the  second  day,  or  as  late  as  the  second  or  third 
week.  When  death  occurs  early  it  appears  to  be 
due  to  the  rapid  hremolysis,  which  may  give  rise  to 
symptoms  like  those  of  hemorrhage.    When  it  occurs 


late  in  the  course  of  the  illness,  it  is  usually  due 
to  syncope,  suppression  of  urine,  or  intercurrent 
disease.  Death  from  syncope  may  occur  at  any 
time  during  the  attack. 

On  e.xamination  of  the  blood  the  plasma  is  coloured 
yellow  from  the  dissolved  ha;moglobin  ;  the  red 
corpuscles  are  misshapen  and  vacuolated  ;  and 
shadow-corpuscles  are  present.  There  is  a  marked 
and  rapid  diminution  in  the  number  of  the  red 
corpuscles,  which  may  fall  to  one  and  a  half  or  one 
million  per  cub.  mm.  in  two  or  three  days.  The 
hremoglobin  may  also  fall  to  20  per  cent,  of  the 
normal  amount.  There  is  a  mononuclear  leuco- 
cytosis,  and  pigmented  leucocytes  are  generally 
present.    The  malarial  parasite  is  often  absent. 

The  urine  varies  in  colour  from  cherry-red  to 
black.  On  shaking,  the  froth  is  pinkish.  (.jn 
standing  a  copious  deposit  forms,  of  a  greyish- 
brown  colour,  consisting  of  corpuscular  debris,  hya- 
line and  blood-casts,  and  a  few  red  corpuscles.  (Dn 
heating  a  dense  coagulum  of  globulin  forms.  Spec- 
troscopic examination  reveals  the  absorption-bands 
characteristic  of  hLemoglohin  or  occasionally  of 
metha;moglobin  (.vt't;  Spectroscope  in  Medicine). 
As  the  patient  improves  the  urine  clears  rapidly  and 
the  globulin  disappears.  The  urine  should  be  ex- 
amined daily  during  convalescence,  as  nephritis 
occasionally  supervenes.  The  liver  and  spleen  arc 
usually  enlarged  and  tender. 

Morbid  Anatomy. — The  fluid  in  the  serous 
cavities  is  of  a  bright  yellow  colour.  The  liver  is 
enlarged  and  yellow  in  colour,  and  the  gall-bladder 
is  usually  distended.  The  spleen  is  enlarged  and  its 
parenchyma  soft.  The  kidneys  are  congested,  and 
on  microscopical  examination  the  convoluted  tubules 
are  seen  to  be  filled  with  h-a;moglobin-casts.  If  pyrexia 
has  been  a  marked  feature  of  the  case,  cloudy  swel- 
ling of  the  various  organs  will  be  present. 

Diagnosis. — Blackwater  fever  has  to  be  distin- 
guished from  Bilious  Remittent  Malarial  Fever  and 
from  Yellow  Fever.  In  the  former  there  is  no  hiemo- 
globinuria,  but  the  urine  contains  bile  and  little,  if 
any,  albumen.  Rigors  are  not  a  marked  feature,  and 
the  temperature  is  remittent  in  type.  The  malarial 
parasite  is  invariably  present  in  the  blood.  The 
urine  on  shaking  presents  a  yellow,  not  a  pink, 
froth.  In  yellow  fever  icterus  and  haematuria  arc 
late  symptoms,  and  true  hajmogloliinuria  does  not 
occur.  The  fever  is  sthenic  in  character  at  the 
onset,  the  pulse  is  slow,  and  a  period  of  apyrexia 
precedes  the  asthenic  stage  of  the  disease. 

Prognosis. — The  mortality  varies  in  different 
years  and  in  different  places.  In  recent  years  it  has 
been  higher  in  Central  Africa  than  in  West  Africa. 
It  fluctuates  between  12  and  60  per  cent.  Mild 
cases  usually  recover  rapidly,  and  sometimes  ap- 
parently hopeless  cases  pull  through.  A  relapse  is 
often  less  severe  than  the  primary  attack. 

Treatment  No  specific  treatment  for  black- 
water  fever  has  yet  been  discovered.  If  the  malarial 
parasite  be  found,  quinine  should  be  administered 
cautiously,  bearing  in  mind  that  the  drug  occasionally 
aggravates  the  ha;moglobinuria.  A  favourite  remedy 
in  West  Africa,  at  the  present  time,  is  salicylate  of 
sodium.  A  preliminary  purgative  of  five  grains 
of  calomel  should  be  given.  Copious  draughts 
of  barley-water  or  some  other  demulcent  drink, 
containing  some  mild  diuretic,  such  as  citrate  of 
potassium,  should  be  administered.  .Symptoms 
of  collapse  must  be  promptly  treated  with  hypo- 
dermic injections  of  strychnine  or   etlier.  The 
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usual  remedies  for  vomiting  may  be  tried  ;  as  a  rule, 
however,  they  do  little  good.  Nourishment  must 
be  given  if  necessary  per  rectum,  but  it  is  advisable 
to  persevere  with  fluids  by  the  mouth,  even  if  they 
be  vomited.  In  extreme  cases,  normal  saline  solu- 
tion may  be  injected  subcutaneously  or  intravenously. 
During  convalescence  arsenic  and  other  blood- 
restoratives  are  indicated.  The  patient  should  be 
strongly  advised  to  leave  the  endemic  area  on  ac- 
count of  the  continued  liability  to  relapses. 

David  C.  Rees. 

BLADDER,  Diseases  of.— Synon.  :  Fr. 
Maladies  de  la  Vessie  ;  Ger.  Blasenkrankheiten. 

The  bladder  may  be  the  seat  of  the  following 
morbid  conditions  : — Inflammation,  infective  (in- 
cluding abscess  and  ulceration)  or  non-infective  ; 
Neuralgia ;  Atrophy  or  Hypertrophy  ;  Mechanical 
Distension,  with  chronic  engorgement  and  reten- 
tion of  urine,  commonly,  but  erroneously,  termed 
'  I'aralysis  ; '  Sacculation  ;  Displacements,  such  as 
hernia  in  the  male,  or,  very  rarely,  inversion  and 
protrusion  in  the  female  ;  Tumours  or  Growths  of 
various  kinds,  from  simple  Mucous  Polypi  to  Sar- 
coma, and  Carcinoma  ;  Cysts  ;  and  Vesico-vaginal 
or  Vesico-intestinal  Fistula.  The  bladder  may 
also  be  the  subject  of  true  paralysis,  partial  or 
complete,  as  the  result  of  injury  to,  or  disease  of, 
the  brain  or  spinal  cord. 

1.  Inflammation  of  the  Bladder  or  Cystitis 
may  be  divided  into  two  classes:  (l)  Infective 
Cystitis.     (2)  Non-iufecti^^e  Cystitis. 

(i)  Infective  Cystitis. — This  class  includes 
bv  far  the  larger  proportion  of  cases.  The  inflamma- 
tion is  caused  by  the  presence  of  some  pathogenic 
micro-organism  which  infects  the  urine  or  the 
tissues  of  the  bladder,  separately  or  both  at  the 
same  time.  The  organism  may  be  introduced  into 
the  bladder  from  witlioiit,  by  the  passage  of  a  septic 
instrument,  by  an  injury,  or  by  the  extension  of 
gonorrhoea.  On  the  other  hand  the  infection  may 
arise  from  witkin,  being  part  of  a  general  infec- 
tion, as  in  tuberculosis,  typhoid  fever,  or  diph- 
theria ;  or  as  a  local  infection  from  a  neighbouring 
organ,  as  in  disease  of  the  rectum,  uterus,  and  ali- 
mentary canal.  Infective  cystitis  may  be  con- 
veniently subdivided  into  Acute  and  Chronic 
varieties. 

A.  Acute  Infective  Cystitis  is  due  to  infec- 
tion from  without.  The  disease  is  usually  ushered 
in,  a  few  hours  after  infection,  by  discomfort  in 
the  region  of  the  perinxum  and  bladder,  chilly 
feelings  in  the  back — in  severe  cases  even  rigors — 
and  general  malaise.  These  symptoms  quickly 
give  place  to  frequent  and  painful  micturition, 
small  quantities  of  urine  being  voided  with 
urgency  and  often  with  straining.  There  is  constant 
aching  and  feeling  of  weight  in  the  perina:um  and 
rectum,  with  sometimes  slight  suprapubic  pain  and 
tenderness.  The  temperature  is  slightly  raised,  the 
rise  corresponding  to  the  degree  of  local  inflam- 
mation. The  urine  is  slightly  acid,  or  alkaline  in 
reaction,  cloudy  from  the  presence  of  mucus,  pus, 
epithelial  cells,  micro-organisms,  and  occasionally, 
in  severe  cases,  blood-corpuscles.  Among  the  or- 
ganisms commonly  met  with  are  the  Bacillus  coli 
communis,  the  Gonococcus,  and  various  pyogenic 
cocci.  The  infective  process  is  confined  to  the 
mucous  membrane,  involving  either  part  or  the 
whole  of  the  surface,  which  is  swollen,  congested, 
and,  in  severe  cases,  dotted  with  small  hemorrhages. 


The  disease  generally  subsides  in  the  course  of  a 
week  or  so,  though  its  duration  depends  to  a  great 
extent  on  the  amount  of  septic  infection  to  which 
the  bladder  has  been  subjected. 

Treatment. — T'ixe^  general  treatment  consists  of 
rest  in  the  recumbent  position,  of  very  hot  bidets 
or  hip  baths,  and  hot  applications  in  the  form  of 
poultices,  fomentations  or  hot-water-bottles  to  the 
lower  part  of  the  abdomen  and  perinceum.  To 
relieve  distressing  symptoms  opium  or  morphine 
administered  by  the  mouth,  or  better  by  supposi- 
tories or  hypodermic  injections,  may  be  required, 
but  as  a  rule  the  preparations  of  belladonna  and 
hyoscyamus  are  alone  necessary.  The  diet  should 
be  simple  ;  all  alcoholic  stimulants  should  be  forbid- 
den and  the  patient  should  drink  freely  of  diluents. 
The  special  treatment  is  directed  to  the  elimination 
of  the  micro-organisms,  while  at  the  same  time  great 
care  should  be  exercised  to  prevent  reinfection. 
For  this  purpose  some  antiseptic  preparation  is 
injected  into  the  bladder.  Among  those  employed 
may  be  mentioned  solutions  of  boric  acid  (2  to  4. 
per  cent.),  carbolic  acid  ( '5  to  i  -o  per  cent.),  resorcin 
I  percent.,  nitrate  of  silver  ( I  in  1, 500  to  I  in  2,000), 
perchloride  of  mercury  (I  in  10,000  or  weaker), 
normal  salt-solution,  and  iodoform-emulsion.  The 
internal  administration  of  salicylate  of  sodium,  boric 
acid,  benzoic  acid,  salol,  or  urotropine  is  generally 
recommended,  though  perhaps  not  so  immediately 
effective. 

B.  Chronic  Infective  Cystitis  arises  (i)  from 
the  introduction  of  micro-organisms  from  without 
into  a  bladder  already  subject  to  abnormal  conditions, 
such  as  retention  of  urine,  stone,  stricture,  tumours, 
and  the  presence  of  morbid  urine  ;  and  (2)  from 
infection  of  the  bladder  by  micro-organisms  conveyed 
from  some  other  part  of  the  body.    It  not  uncom- 
monly commences  with  all  the  symptoms  of  an  acute 
attack,  and  when  these  have  subsided  the  patient 
may  have  little  or  no  inconvenience  for  long  periods, 
the  only  objective  symptom  being  the  cloudy  con- 
dition of  the  urine.      In  other  cases  the  disease 
comes  on  quite   insidiously,  the  severity  of  the 
symptoms  gradually  increasing.    In  a  few  instances 
the  symptoms  are  pronounced  from  the  beginning 
and  continue  throughout  the  course  of  the  disease. 
In  all  forms  the  patient  is  liable  to  acute  exacerba- 
tions.   The  symptoms  are  then  very  severe,  consist- 
ing of  great  pain  and  frequency  of  micturition,  much 
straining,  and  pain  in  the  abdominal  and  lumbar 
regions.     Rigors   are   frequent,    the  temperature 
remains  high  throughout  the  attack,  and  is  associated 
with  grave  constitutional  disturbance.    The  urine 
is  thick,  offensive,  and  alkaline.    It  contains  much 
ropy  muco-pus,  vesical  epithelium,  often  blood, 
organisms  of  many  kinds,  and  various  crystals,  due 
to  the  decomposition  of  the  urine.    The  structural 
alteration  of  the  bladder  is  much  more  marked  and 
involves  all  the  coats.    The  mucous  membrane  is  of 
a  greyish  appearance,  is  covered  with  muco-pus,  is 
thickened  and  congested,  and  contains  hemorrhagic 
extravasations.  Exfoliation  of  the  epithelium  in  large 
masses  may  occur,  thusgiving  rise  to  ulceration,  while 
infection  of  the  deeper  layers  without  erosion  may 
result  in  abscess.  The  muscular  coat  is  hypertrophied, 
especially  the  superficial  interlacing  fibres,  causing 
the  roughened  and  rugose  condition  so  often  noted 
in  bladders  long  affected  with  this  disease.  The 
blood-vessels  of  the  mucous  membrane  are  dilated, 
especially  towards  the  neck  of  the  bladder  ;  these 
may  rupture  and  give  rise  to  severe  hajmorrhage. 
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lases  of  chronic  infective  cystitis  do  not  often  recover 
ompletely,  unless  it  is  possible  to  cure  the  co- 
xisting  abnormalities  of  the  bladder. 

Treatment.  —  The  same  general  treatment 
hould  be  adopted  for  chronic  as  for  acute  cystitis, 
specially  when  exacerbations  occur,  but  in  addition 
he  abnormal  condition  of  the  bladder  and  the 
ources  of  infection  from  neighbouring  parts  should 
)e  removed  if  possible.  Thus  in  cases  of  retention 
he  urine  should  be  drawn  off  by  catheter  at  regular 
ntervals.  Stones  must  be  removed,  strictures 
lilated,  and  specific  treatment  adopted  in  tubercu- 
osis.  The  septic  condition  of  the  bladder  should 
le  dealt  with  by  injections  as  already  indicated. 
7o  the  list  of  internal  remedies  previously  mentioned 
hould  be  added  the  infusions  and  decoctions  of 
rriticum  repens,  Uva  ursi,  Alchemilla  arvensis, 
5uchu,  and  Pereira,  together  with  the  salts  of 
odium  and  potassium,  as  well  as  the  natural 
nineral  waters  of  Evian,  Vichy,  and  Contrexeville. 

(2)  Non-infective  Cystitis. — This  form  of  in- 
lammation  is  caused  (i)  by  the  toxic  effect  of 
hugs,  as  cantharides  or  turpentine  ;  (2)  by  the 
ntroduction  of  strong  chemical  irritants  into  the 
)ladder,  as  occurs  when  instruments  that  have  been 
lisinfected  with  strong  solutions  of  carbolic  acid 
ire  passed;  (3)  by  an  aseptic  injury,  as  may  be 
laused  by  some  sterile  instrument,  or  by  some  crys- 
alline  deposits  from  the  urine  ;  and  (4),  although 
his  is  questioned,  by  the  presence  of  residual  urine. 

The  symptoms  are  similar  to  those  of  acute 
nfective  cystitis.  The  urine  is  generally  acid,  and 
:loudy  with  mucus  and  epithelium  ;  but  it  contains 
10  pus  or  micro-organism.  Blood  is  generally 
Dresent  in  considerable  quantities  when  the  cystitis 
s induced  by  a  toxic  agent.  The  attack  is  transient, 
subsiding  in  the  course  of  a  few  hours  after  the 
■emoval  of  the  exciting  cause. 

2.  Neuralgia — It  is  impossible  to  deny  that 
;he  bladder  may  Ije  subject,  like  other  parts  of  the 
xdy,  to  symptoms  which  are  described  as  neuralgia, 
ilthough  the  occurrence  is  an  extremely  rare  one. 
•^11  the  writers  can  say  is,  that  they  have  occasionally 
met  with  cases  in  which  they  were  unable  to 
iccount,  by  the  existence  of  any  lesion,  for  pain 
md  frequency  in  micturition,  or  for  difficulty  in 
performing  that  act,  and  where  these  symptoms 
nave  been  more  or  less  periodic  in  their  appearance, 
[n  such  instances  quinine  or  arsenic  was  given, 
ind  occasionally  great  relief  followed  a  few  doses  ; 
more  frequently  this  has  not  been  the  case, 
[t  is  invariably  necessary  to  investigate  the  general 
riealth,  as  well  as  the  habits  and  diet  of  the 
patient.  This,  perhaps,  may  be  the  place  for 
itating  that  in  all  chronic  and  slight  deviations  from 
aatural  and  healthy  function  in  the  urinary  organs,  it 
is  necessary  to  inquire  into  the  state  of  the  digestive 
Drgans,  and,  if  possible,  to  correct  by  diet,  and  by 
medicine  when  necessary,  any  imperfect  action  on 
their  part.  Constipation  alone,  when  habitual,  may 
produce  considerable  irritability  of  the  bladder,  a 
slight  affection  of  the  organ  already  existing  ;  so 
ilso  may  the  unnecessary  use  of  purgatives.  A 
daily  action  of  the  bowels,  and  a  healthy  condition 
pf  the  digestion,  should  be  ensured  as  far  as  possible 
in  all  patients  complaining  of  frequent,  difficult,  or 
uneasy  micturition  ;  and  many  such  may  l)e  com- 
pletely cured  of  so-called  urinary  affections  by  strict 
attention  to  these  matters.  For  such  patients,  the 
natural  aperient  waters  of  Germany  and  Hungary 
are  of  inestimable  benefit. 


3.  Hypertrophy  and  Atrophy. — Where  ob- 
struction to  the  outflow  of  urine  exists,  as  from 
stricture  of  the  urethra,  enlarged  prostate,  or  tumours, 
the  muscular  walls  of  the  bladder  become  the  seat 
of  compensating  hypertrophy.  Thickening  of  the 
muscular  walls  may  also  result  from  long-standing 
inflammation.  Such  changes  in  the  interlacing 
muscular  fibres  are  readily  followed  l)y  Sacculation 
due  to  protrusion  of  the  lining  membrane  between 
the  bands  so  produced  ;  or  the  trabecule  may  ob- 
struct the  orifice  of  the  ureters,  causing  dilatation  of 
those  passages.  In  some  cases  the  muscular  coat 
undergoes  colloid  or  fatty  degeneration.  In  the 
former  condition  the  bladder  loses  its  flexibility  and 
elasticity,  and  in  the  latter  is  so  weakened  that 
perforation  may  easily  occur.  On  the  other  hand, 
when  no  increased  muscular  force  avails  to  empty  the 
bladder,  as  may  occur  when  the  prostate  is  much 
enlarged,  the  bladder  becomes  gradually  distended, 
its  coats  become  expanded,  thinned,  and  weakened, 
and  a  certain  degree  of  Atrophy  takes  place.  The 
power  of  the  organ  to  expel  urine  is  lost  or  dimi- 
nished ;  and  a  catheter  is  the  only  means  of  relief.  But 
atrophy  and  loss  of  power,  needing  the  habitual 
use  of  the  catheter,  may  also  occur  from  complete  or 
partial  loss  of  nervous  influence  over  the  bladder,  as 
in  those  who  are  the  subjects  of  paralytic  states 
commencing  in  the  spinal  cord  or  brain.  Indeed 
the  difficulty  in  micturition  may  be  the  first  recog- 
nised sign  of  organic  disease  of  the  nervous  system. 

4.  Tumours. — Tumours  of  the  bladder  are 
more  frequently  met  with  in  men  than  in  women. 
In  order  of  frequency  papilloma  ranks  first,  carci- 
noma second.  The  following  kinds  may  be 
enumerated. 

(1)  Mitcoiis  Polypus.  —  Mucous  pol3'pus  is  not  to 
be  confounded  with  prostatic  outgrowths  of  the 
same  form,  these  being  inadmissible  in  any  scheme 
comprising  vesical  tumours.  It  resembles  polypus 
of  the  nasal  cavity,  but  is  more  compact  and  solid 
in  structure,  and  is  chiefly  composed  of  myxomatous 
tissue.  Hitherto  this  product  has  been  found  in 
young  children  only. 

(2)  Papillomatous  Tumours. — These  growths 
consist  of  masses  of  soft  papillie  (see  Tumours),  and 
were  formerly  termed  'villous,'  to  which  it  was  not 
unusual  to  add  the  word  '  cancer,'  in  many  cases 
erroneously,  yet  in  some  not  an  altogether  inappro- 
priate term,  as  carcinoma  is  liable  to  develop  in  the 
base  of  a  papilloma.  These  growths,  which  may  be 
pedunculated  or  sessile,  single  or  multiple,  frequently 
spring  from  the  fundus  of  the  bladder.  When  fully 
developed  they  give  rise  to  repeated  attacks  of 
hemorrhage,  which  in  time  become  continuous  and 
copious,  thus  terminating  life.  Painless  hematuria 
is  the  characteristic  symptom,  though  in  certain 
cases  pain  in  the  lumbar  and  renal  regions  is  noted 
from  the  first,  due  no  doubt  to  obstruction  of  the 
ureters  by  the  growth.  In  addition  there  is  some- 
times increased  frequency  of  micturition,  a  '  tickling  ' 
sensation  along  the  urethra,  and  occasionally  sudden 
stoppage  of  the  flow  of  urine.  Moreover,  on  careful 
enquiry  it  may  be  ascertained  that,  while  at  the 
commencement  of  the  act  of  micturition  the  urine  is 
clear  or  almost  bUiodless,  at  the  end  of  the  act 
bright  florid  blood  is  mixed  with  the  stream,  or 
appears  alone  at  the  close.  The  hremorrhage 
arising  from  papillomata  is  not  infrequently  attributed 
to  a  renal  origin,  but  the  above  mentioned  symptoms 
coupled  with  the  fact  that  microscopical  examination 
of  the  urine  will  sooner  or  later  (especially  if  the 
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bladder  is  washed  out  with  sterile  water  and  the 
debris  collected)  detect  characteristic  specimens  of 
growth,  and  establish  the  diagnosis  beyond  a  doubt. 

Treatment. — Papilloma,  especially  the  sessile 
variety,  even  when  freely  removed  by  operation, 
frequently  recurs.  This  fact  led  the  writers  to 
adopt  the  practice  of  injecting  into  the  bladder 
a  solution  of  nitrate  of  silver,  with  the  idea  of 
checking  the  hcsmorrhage  and  repressing  the 
growth.  During  the  last  ten  years  fourteen  un- 
doubted cases  have  been  subjected  to  this  treat- 
ment with  a  result  that  all  have  been  relieved  of 
symptoms  for  long  periods.  The  treatment  is  com- 
menced by  injecting  daily  into  the  bladder  a  solu- 
tion of  half  a  grain  of  nitrate  of  silver  in  four  ounces 
of  sterile  water  (99°  F. )  acidulated  with  a  small 
quantity  of  free  nitric  acid.  The  solution  is  kept 
in  the  bladder  half  a  minute  and  is  then  allowed 
to  run  out.  The  injections  are  continued  without 
intermission  for  four,  five,  or  six  months,  the 
strength  being  gradually  increased  until  a  solution 
of  two  grains  of  nitrate  of  silver  to  four  ounces  of 
water  is  used.  The  treatment  is  then  relaxed  and 
the  patient  not  uncommonly  remains  free  from 
symptoms  for  a  considerable  time  ;  though  it  should 
be  again  resorted  to  whenever  blood  reappears  at 
short  intervals  or  in  large  quantities. 

(3)  Myomata. — These  are  not  common,  and  are 
unaccompanied  by  any  characteristic  signs  of  their 
presence. 

(4)  Fibromata. — Both  these  and  the  preceding 
kind  of  tumour  involve  the  deep  structures  of  the 
organ,  and  cannot  generally  be  removed  entirely  by 
operative  procedures  unless  they  are  detected  in  an 
early  state. 

(5)  Carcinoma/ a. — Primary  carcinoma  of  the 
bladder  is  rare,  if  those  forms  developing  in  the 
base  of  papillomata  be  excluded.  It  usually  appears 
after  middle  life.  Epithelioma  is  the  commonest 
form,  though  cases  of  scirrhus  have  been  recorded. 
In  the  early  stages  these  growths  may  give  rise  to 
no  marked  symptoms,  and  the  disease  has  probably 
invaded  the  organ  to  a  considerable  extent  and  even 
ulcerated,  before  the  recognised  symptoms  of  pain, 
frequency  of  micturition,  and  hnsmorrhage  occur. 

(6)  Sarcomata. — These  are  most  commonly  met 
with  in  children. 

The  diagnosis  of  malignant  disease  of  the  bladder 
in  its  early  stages  is  often  attended  with  much 
difficulty.  At  a  later  period  examination  of  the 
rectum  furnishes  valuable  information.  Scirrhous 
cancer  is  very  hard,  irregular  in  form,  and  thus 
unlike  any  simple  prostatic  enlargement  occurring 
in  elderly  men.  Sarcomata  are  rounded  in 
form,  more  elastic  to  the  touch  than  '  prostatic 
enlargement,'  and  far  more  rapid  in  their  rate  of 
increase.  Epitheliomata,  slow  and  restricted  in 
growth,  may  exist  some  years  before  presenting  a 
tumour  sufficiently  dense  to  be  recognised  by 
palpation  or  sounding.  In  all  forms  of  malignant 
disease  pain  is  the  most  constant  symptom,  and 
some  hemorrhage  is  liable  to  appear,  increasing  at 
a  later  date,  thus  contrasting  with  papilloma,  which 
latter  is  rarely  recognisable  through  the  rectum, 
commences  with  haemorrhage,  and  is  not  painful. 
The  progress  of  epithelioma  is  slow,  and  without 
any  very  distinctive  characters.  Microscopical  ex- 
amination of  the  urine  for  shreds  of  tissue  and  cells 
furnishes  valuable  information,  but  the  principal 
aid  in  forming  an  early  diagnosis  is  the  judicious  use 
of  the  cystoscope,  which  not  only  demonstrates  the 


kind  of  tumour  present,  but  also  indicates  its  size 
and  position.    See  Bladder,  Examination  of. 

If  a  diagnosis  is  made  in  the  earliest  stages  it  may 
be  possible  to  extirpate  the  disease.  But  if  the 
growth  largely  involves  the  organ,  operation  to 
remove  it  entirely  is  almost  impossible.  Rapid 
recurrence  follows  although  large  masses  have  been 
removed  and  an  apparently  empty  cavity  has  been 
left  as  the  result  of  the  procedure.  The  palliative 
treatment  for  all  patients  thus  affected  consists  in 
the  avoidance  of  habits,  occupations,  and  forms  of 
exercise  found,  by  the  experience  of  each  individual 
case,  to  produce  serious  increase  of  hsemorrhage. 
Instrumentation,  whenever  necessary,  should  be 
undertaken  with  the  strictest  antiseptic  precautions, 
for-  the  occurrence  of  infective  cystitis  adds  very 
greatly  to  the  suffering  and  distress  of  the  patient. 
Lastly,  all  means  should  be  adopted  to  alleviate 
suffering  by  the  free  use  of  morphine. 

5.  Cysts. — They  are  exceedingly  rare,  and 
when  they  occur  usually  occupy  the  posterior  wall 
of  the  bladder.  They  may  be  derived  either  from 
remnants  of  embryonic  structures,  or  produced  by 
the  dilatation  of  some  existing  canal,  or  may  be  of 
parasitic  origin  (hydatid).    See  Entozoa. 

Henry  Thompson. 
H.  T.  Herring. 

BLADDER,  Examination  of— The  following 
methods  are  now  available  for  the  systematic  exami- 
nation of  the  bladder  :  — 

1.  Examination  by  metal  instruments. — The 
sound  is  used  almost  entirely  for  the  detection  of 
stone.  It  may,  however,  in  rare  cases  fail  even 
when  the  stone  is  of  considerable  size.  In  such 
cases  failure  is  usually  the  result  of  the  stone  being 
more  or  less  hidden  behind  a  greatly  enlarged 
prostate.  The  sound,  even  when  its  beak  is  turned 
downwards,  may  not  hit  the  stone.  Calculi  also 
may  be  concealed  in  hernial  pouches  of  the  mucous 
membrane,  communicating  with  the  general  cavity 
of  the  bladder  by  a  small  aperture.  A  mistake 
frequently  made  in  sounding  for  stone  is  to  depress 
the  handle  of  the  instrument  between  the  thighs  of 
the  patient,  and  so  to  keep  it  during  the  examina- 
tion. When  once  the  beak  has  passed  over  the 
prostate  and  is  safely  in  the  bladder,  the  handle 
should  be  somewhat  raised,  so  that  the  beak  is  de- 
pressed behind  the  prostate,  the  most  usual  position 
for  vesical  stone.  The  sound  also  detects  any 
roughness  or  trabeculation  of  the  walls  of  the 
bladder.  In  conjunction  with  a  finger  in  the  rectum 
the  limits  of  an  enlarged  prostate  may  be  determined, 
and  the  condition  of  the  lower  portion  and  trigonal 
area  of  the  bladder  ascertained. 

By  the  use  of  a  metal  evacuating  cannula  and 
wash-bottle,  such  as  are  used  in  the  operation  of 
litholapaxy,  the  presence  of  small  stones  may  often 
be  determined.  The  calculus  is  sucked  against  the 
eye  of  the  catheter,  the  resulting  click  being  dis- 
tinctly audible  at  some  distance  from  the  patient. 

2.  Bimanual  Examination.  —  Rectal  or  vaginal 
examination,  combined  with  pressure  upon  the 
lower  part  of  the  abdomen,  is  often  of  great  service. 
In  a  spare  individual  the  examining  hands  can  j 
almost  be  made  to  meet,  and  the  condition  of  the  I 
bladder-walls,  the  prostate,  and  the  seminal  vesicles 
can  be  to  a  certain  extent  ascertained.  With  a  full- 
sized  bougie  or  sound  in  the  urethra  the  condition 
can  be  determined  still  better. 

3.  Exploratory  operations  are  seldom  necessary, 
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for  their  place  is  taken  by  the  cystoscope.  Still, 
when  the  cystoscope  fails,  an  operation  may  he 
necessary  to  determine  the  condition  present.  In 
such  cases  the  bladder  may  be  opened  for  digital 
examination  either  (l)  by  a  perineal  section,  or  (2) 
by  the  suprapubic  method.  For  exploratory 
purposes  the  latter  operation  is  to  be  preferred. 
Great  assistance  is  afforded  by  the  use  of  caissons 
or  porcelain  specula  passed  through  the  suprapubic 
wound  and  moved  over  the  internal  surface  of  the 
bladder.  A  brilliant  light  can  be  thrown  upon  the 
mucous  membrane  from  an  electric  lamp  worn  upon 
the  brow  of  the  operator.  The  surface  can  be  dried 
by  means  of  small  sponges  or  cotton  swabs  in 
sponge-holders,  and  the  condition  of  the  interior 
accurately  discovered.    It  is  generally  advisable  to 


The  catheter-cystoscope  is  simply  an  ordinary 
cystoscope  enclosed  in  an  outside  metal  tube.  This 
tube  or  metal  catheter  is  first  introduced  with  an 
obturator  in  position.  The  obturator  is  withdrawn, 
the  bladder  washed  out,  and  the  cystoscope  proper 
introduced  in  the  place  of  the  obturator.  This 
device  obviates  the  necessity  of  introducing  an  in- 
strument more  than  once  in  the  performance  of 
cystoscopy. 

The  irrigation-cystoscope  can  be  understood  from 
a  glance  at  the  accompanying  figure  (fig.  2).  By 
its  aid  a  constant  stream  of  liquid  can  be  passed 
through  the  bladder,  the  viscus  being  under  observa- 
tion the  while. 

Lastly  must  be  mentioned  the  highest  development 
of  the  instrument  at  present  attained— namely,  tlie 


insist  upon  general  ancesthesia  for  careful  bladder- 
examinations.  Local  anesthesia  is  sufficient  to 
abolish  pain,  but  great  inconvenience  may  be  and 
often  is  experienced  from  the  spasmodic  contraction 
of  the  abdominal  and  perineal  muscles,  often 
rendering  it  difficult  to  use  sound  or  catheter. 

4.  The  Cystoscope. — Many  forms  of  this  instru- 
ment are  now  in  use.  In  the  instrument  preferred 
by  the  writer  (fig.  i)  the  illumination  is  supplied  by 
a  small  incandescent  lamp  held  in  a  metal  cap  A,  in 
which  is  a  small  glass  window,  screwed  to  the  end 
of  the  metal  tube,  -B,  which  contains  the  telescope, 
c.  At  D  is  another  small  window,  beneath  which 
is  the  termination  of  the  telescope,  and  an  arrange- 
ment of  prisms  by  which  the  image  is  projected  to 


Cystoscope 


cystoscope  or  catheterisation  of  the  ureters  (fig.  3). 
The  instrument  shown  in  the  illustration  is  that  of 
Max  Nitze.  A  ureter-cystoscope  bears  upon  its  upper 
surface  a  covered  slot  or  canal,  in  which  fits  a  man- 
drel, terminating  at  the  ocular  end  in  a  stopcock, 
while  at  the  other  extremity  it  protrudes  through  a 
small  opening  just  behind  the  lens-window.  A  screw 
placed  close  to  the  eye-piece  communicates  to  the 
end  of  the  ureteral  catheter  a  change  in  direction, 
illustrated  in  the  diagram  by  the  dotted  lines. 
Through  this  mandrel  is  passed  the  elastic  catheter 
when  the  instrument  is  in  position  in  the  bladder. 
When  the  ureteral  catheter  is  in  situ  in  the  ureter, 
the  instrument  can  be  withdrawn  leaving  the  catheter 
in  place. 


the  eye  at  C.  The  size  of  the  instrument  equals 
that  of  a  No.  22  catheter  (French  gauge).  The 
telescope  magnifies  the  image  several  diameters, 
and  the  observer  must  consequently  allow  for  this 
in  his  observations.  The  appearances,  as  in  the 
laryngoscope,  are  reversed.  The  wires  are  con- 
nected at  F  to  a  rotatory  plate,  thus  enabling  com- 
plete rotation  of  the  instrument,  without  the  wires 
being  carried  with  it.  By  this  means  one  instru- 
ment only  is  necessary  for  a  complete  examination 
of  the  whole  of  the  bladder,  whereas  formerly  a 
cystoscope  with  a  window  on  the  under  surf;\ce  of 
the  shaft  was  used  for  the  base  and  trigonal  area. 
The  ocular  rim  should  be  made  of  ebonite,  to  avoid 
shocks  should  the  eyebrows  of  the  observer  touch 
the  instrument. 


Cystoscopy  in  the  female  subject  can  be  performed 
with  the  instruments  already  described.  A  shorter, 
wider  cystoscope,  however,  can  fie  employed,  the 
visual  field  being  thereby  much  enlarged.  Howard 
Kelly,  of  Baltimore,  uses  plain  metal  tubes  or  vesical 
specula,  through  which  light  is  thrown  from  a  brow- 
mirror.  This  is  practically  an  adaptation  of  the 
laryngoscope  and  otoscope  to  the  examination  of 
the  bladder. 

Use  of  the  Cystoscope.  —  General  anesthesia 
in  male  subjects  is  desirable,  but  not  essential.  In 
the  case  of  females  local  anesthesia  is  sufficient. 
The  patient  should  be  placed  on  his  back  with  the 
pelvis  raised  by  means  of  a  hard  cushion.  If  general 
anesthesia  is  declined  or  undesirable,  the  urethra 
and  bladder  can  be  rendered  sufficiently  anesthetic 
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by  cocaine  {see  An/esthesia,  Local).  A  drachm 
of  a  2  per  cent,  solution  of  cocaine  or  of  jS-eucaine, 
if  preferred,  is  injected  into  the  urethra  and  retained 
there  for  five  minutes.  A  soft  rubber  catheter  is 
then  passed  and  the  bladder  emptied.  About  two 
ounces  of  the  cocaine-solution  is  injected  into  the 
empty  bladder,  and  the  catheter  being  slowly  with- 
drawn, a  drachm  or  two  of  the  solution  is  left  in 
the  membrano-prostatic  urethra.  After  five  minutes' 
delay  the  solution  is  drawn  off,  and  the  bladder  and 
urethra  will  be  found  in  the  majority  of  cases  suffi- 
ciently anresthetic  for  the  examination  to  be  pro- 
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to  practise  on  a  '  phantom-ljladder.'  By  this  means 
a  certain  amount  of  dexterity  in  the  manipulation  of 
the  instrument  is  obtained. 

In  certain  cases  cystoscopy  is  not  practicable. 
This  is  the  case  where  the  prostate  is  very  much  en- 
larged on  its  liladder-aspect.  The  window  of  the 
instrument  in  such  a  case  may  not  pass  from  between 
the  immensely  enlarged  lateral  lobes.  Haemorrhage 
from  an  enlarged  prostate  disturbed  by  instrumenta- 
tion is  sometimes  so  great  that  no  amount  of  wash- 
ing will  suffice  to  clear  the  medium  and  enable 
observations  to  be  made.    In  other  cases  a  large 


ceeded  with.  The  bladder  is  filled  with  five  or  six 
ounces  of  a  boric-acid  solution,  or  warm  boiled  water, 
the  cystoscope,  which  has  been  immersed  in  a  weak 
carbolic-solution,  is  gently  introduced,  and  the  light 
turned  on.  The  surgeon  should  first  examine  the 
neighbourhood  of  the  ureteral  openings  and  then 
the  remainder  of  the  bladder.  The  lamp  must  not 
be  allowed  to  come  in  contact  with  the  bladder-wall 
for  any  length  of  time,  or  scorching  will  result. 
If  immersed  in  fluid  but  little  heating  occurs.  The 
light  should  be  turned  off,  however,  for  a  few  moments 
before  the  cystoscope  is  withdrawn.  Experience  is 
needed,  as  in  the  case  of  the  ophthalmoscope  and 
laryngoscope,  to  ensure  the  correct  interpretation  of 
the  appearances  observed.  The  writer  has  known 
an  air-bubble  mistaken  for  an  ulcer,  and  a  somewhat 
enlarged  prostate  for  a  malignant  growth. 

In  the  use  of  Kelly's  tubes  the  patient  is  placed  in 
the  knee-elbow  position,  or  the  exaggerated  litho- 
tomy position.  The  urine  is  drawn  off  and  the 
urethra  dilated.  A  tube  is  passed  and  the  obturator 
closing  it  removed.  Air  rushes  in  and  balloons  the 
bladder.  The  light  is  then  thrown  down  the  tube 
and  the  mucous  membrane  examined.  With  a 
finger  in  the  vagina  the  posterior  wall  of  the  bladder 
can  be  pressed  towards  the  end  of  the  tube.  Urethral 
catheters  can  be  passed  by  the  aid  of  this  contrivance. 
As  urine  collects  in  the  bladder  it  is  removed  by  a 
long-necked  sucker  or  exhaust-syringe.  It  will  be 
seen  that  by  this  method  the  bladder  is  dilated  with 
air  instead  of  water,  and  that  the  bladder-walls  are 
examined  directly.  In  some  cases  the  bladder  is 
fixed  by  pelvic  inflammation  and  air  does  not  suffice 
to  dilate  it.  To  these  cases  the  method  is  of  course 
inapplicable. 

It  would  be  of  little  benefit  to  enumerate  and 
describe  the  appearances  seen  with  the  cystoscope. 
These  can  only  be  learned  satisfactorily  by  actual 
practice  with  the  instrument.    It  is  certainly  of  use 


villous  growth  may  wrap  itself  around  the  instrument 
and  entirely  obscure  the  view.  In  stricture  of  the 
urethra,  it  may  be  found  impossible  to  introduce  a 
cystoscope  until  full  dilatation  or  internal  urethro- 
tomy enables  the  examination  to  be  carried  out. 

F.  SvviNi^ORD  Edwards. 


BLASTOMYCETIC 

Dermatitis. 


DERMATITIS.— 


BLEB. — A  large  vesicle  or  bulla,  containing 
serous  fluid,  as  in  pemphigus,  erysipelas,  or  burns 
and  scalds.    See  Blister. 

BLENORRHCEA,  BLENORRHAGIA  (;8\eVa, 
phlegm  ;  and  I  flow     0\fuua,  phlegm  ;  and 

priyuufxi,  I  burst  out). — These  terms  are  most 
correctly  used  to  express  excessive  flow  of  mucus 
from  any  mucous  surface.  By  means  of  an  aflSx,  the 
locality  or  nature  of  the  discharge  is  expressed  : 
e.g.  blenorrhaa  ocnli,  iiasa/Zs,  iiretliralis. 

BLEPHARITIS  (Me^apo^  an  eyelid).  -  Inflam- 
mation of  the  eyelids.  See  Eye  and  its 
Appendages,  Diseases  of. 

BLEPHAROSPASM  (^X^cpapov,  an  eyelid;  and 
(Tirdcrna,  a  spasm). — Spasmodic  movement  or  con- 
traction of  the  eyelids.  See  Eye  and  its 
Appendages,  Diseases  of. 

BLINDNESS.— Loss  of  sight.  See  Amaurosis; 
and  Vision,  Disorders  of. 

BLISTER.— Synon.:  Bleb;  Bulla;  Fr.  Bi/^/e ; 
Ger.  Blase. 

Definition. — A  vesicle  of  the  skin  caused  by 
the  separation  of  the  horny  cuticle  from  the  rete 
mucosum  by  the  transudation  of  serous  lymph 
beneath  the  former. 


BLISTER 
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/Etiology. — Blisters  may  occur  in  certain  skin- 
affections  such  as  pemphigus.  They  are  also  seen 
in  the  cutaneous  manifestations  of  some  of  the  acute 
infectious  diseases,  such  as  small-pox  and  chicken- 
pox.  In  addition  they  are  met  with  under  the 
influence  of  any  cause  which  depresses  the  vitality 
of  the  integument,  such  as  burns  and  scalds,  or  as 
an  effect  of  powerful  irritants,  such  as  cantharides 
or  the  aniline-salts.  Micro-organisms  have  been 
obtained  from  the  contents  of  some  vesicles, 
especially  in  certain  forms  of  pemphigus. 

Description. — A  blister  ranges  in  size  from 
that  of  a  pea  to  a  turkey's  egg.  It  is  more  or  less 
convex  according  to  the  amount  of  exudation  con- 
tained in  it.  It  conforms  in  colour  with  that  of  its 
contents,  being  sometimes  yellow  or  amber-coloured 
and  transparent  like  serum,  sometimes  opalescent 
from  the  presence  of  pus,  and  sometimes  red  or 
jjurple  from  admixture  with  blood.  The  fluid  of  a 
blister  is  generally  limpid  and  free,  is  sometimes 
held  in  the  meshes  of  a  delicate  network  resulting 
from  the  stretching  of  the  cells  lying  between  the 
rcte  mucosum  and  the  horny  epidermis.  This  is 
peculiarly  the  case  in  blisters  developed  under  the 
influence  of  acute  inflammation  and  especially  in  the 
dermatitis  affecting  workers  in  aniline.  Blisters 
may  be  scattered  over  the  body,  or  aggregated,  or 
even  single  as  in  pemphigus. 

Treatment. — Blisters  are  essentially  asthenic 
in  their  nature  and  call  for  general  tonic  treatment. 
Locally  they  should  be  punctured  so  as  to  admit  of 
the  gradual  escape  of  their  contents  and  then  dusted 
over  with  some  antiseptic  or  absorbent  powder  such 
as  oxide  of  zinc  or  Ijoric  acid. 

Erasmus  Wilson. 
E.  F.  Trevelvan. 

BLISTERING. — A  therapeutic  measure,  which 
consists  in  the  artificial  production  of  blisters  on  the 
skin.    St-d  Counter-irritation. 

BLOOD,  Transfusion  of.Scc  Transfu- 
sion OK  BLOOU. 

BLOOD,  Abstraction  of.— Synon.  :  Bleeding  ; 
blood-letting ;  Fr.  La  Saigiu'c ;  Ger.  Dcr  Ader- 

hny. 

The  withdrawal  of  blood  from  the  body  for 
therapeutic  purposes  may  be  effected  (I)  by  the 
opening  of  a  vein  (venesection)  ;  (2)  by  leeches, 
and,  more  rarely  (3),  by  scarification,  and  (4)  by  wet- 
rupping. 

1.  Venesection  (see  Venesection). — This  pro- 
cedure is  employed  in  those  cases  in  which  extreme 
venous  engorgement  has  produced  so  much  dilata- 
tion of  the  right  side  of  the  heart  that  the  cardiac 
muscle  is  unable  to  contract  efficiently  upon  its 
contents  and  there  is  a  danger  of  a  cessation  of  its 
action  during  diastole.  Such  a  condition  may 
arise  in  valvular  diseases  of  the  heart,  in  acute  and 
chronic  diseases  of  the  lungs,  and  in  other  condi- 
tions giving  rise  to  the  phenomena  of  asphyxia.  In 
such  cases  the  withdrawal  of  from  four  to  eight 
ounces  of  blood  may  sufficiently  relieve  the  intra- 
ventricular pressure  on  the  right  side  of  the  heart, 
and  enable  it  to  contract  more  vigorously  upon  its 
Contents.  Venesection  is  not  likely  to  be  of  much 
Use  if  the  walls  of  the  heart  are  extensively  degene- 
rated ;  and  it  should  always  be  avoided  in  the  aged 
and  the  feeble.  It  is  very  rarely  required  in  child - 
liood.    The  cessation  of  the  progressive  improve- 


ment in  the  character  of  the  heart's  impulse  and  of 
the  radial  pulse  furnishes  the  best  test  of  tlie 
moment  when  the  flow  of  blood  should  be  arrested. 

Venesection  is  sometimes  advocated  in  diabetic 
coma,  uremic  convulsions,  and  other  conditions 
believed  to  be  due  to  poisons  circulating  in  the 
blood.  In  these  cases  it  is  of  doubtful  service,  and 
if  employed  should  be  supplemented  by  the  infusion 
of  normal  saline  solution. 

2.  Leeches. — From  two  ti)  twelve  leeches  may 
be  applied  to  any  part  of  the  skin,  although  care 
should  be  taken  to  avoid  parts  over  which  com- 
pression cannot  easily  be  made  should  the  subse- 
quent bleeding  be  otherwise  uncontrollable.  The 
track  of  a  superficial  vein  should  also  be  avoided. 

In  applying  a  leech  the  skin  should  first  be 
cleansed  and  the  part  w^ted  with  a  little  boiled 
milk.  A  leech-glass  facilitates  the  operation  and 
ensures  the  application  of  the  leech  to  the  exact 
place  selected.  An  average  leech  will  at  most 
abstract  half  an  ounce  of  blood  ;  as  a  rule  the 
amount  is  distinctly  less  than  this.  If  it  is  desired 
to  continue  the  bleeding  a  fomentation  may  be 
applied  after  the  leeches  have  fallen  off;  but  should 
the  bleeding  continue  too  freely,  dry  aseptic 
dressings,  styptics,  or  pressure  may  be  applied. 

Leeches  are  now  principally  employed  for  the 
relief  of  severe  pain  due  to  an  acute  local  inflamma- 
tion, and  are  thus  used  in  iritis,  pericarditis, 
appendicitis,  and  many  other  conditions. 

3.  Scarifying. — In  this  method  a  number  of 
small  parallel  cuts,  of  a  depth  not  exceeding  an 
eighth  of  an  inch,  are  made  in  the  tissue  from 
which  it  is  desired  to  withdraw  the  blood.  Scari- 
fications are  thus  occasionally  made  in  the  cervix 
uteri  and  in  the  tongue,  but  the  method  is  not  so 
frequently  resorted  to  as  formerly. 

4.  Wet-cupping. — The  method  adopted  in 
this  almost  obsolete  procedure  is  at  first  the  same 
as  in  dry-cupping  (sec  Cui'PIN<;).  The  glasses 
are  then  removed,  the  raised  portion  of  skin  is 
scarified,  the  glass  re-applied  and  finally  removed 
when  the  desired  amount  of  blood  has  escaped. 

Wet-cupping  is  very  rarely  employed  on  the  loins 
in  nephritis,  and  on  the  chest  when  venesection  or 
the  application  of  leeches  is  impracticaljle 

John  Harold. 

BLOOD,    Clinical    Examination    of.— The 

systematic  examination  of  the  blood  involves  the 
estimation  of  (l)the  number  and  condition  of  the 
red  corpuscles  including  their  hL-emoglobin-content ; 
(2)  the  number  of  the  white  corpuscles  and  the 
relative  proportion  of  the  difterent  kinds  ;  (3)  the 
number  of  blood-plates  ;  (4)  the  rapidity  of  coagu- 
lation ;  (5)  the  specific  gravity  ;  (6)  the  alkalinity  ; 
(7)  spectroscopic  changes  ;  (8)  the  serum-changes  ; 
and  (9)  the  bacterial  contamination. 

Fortunately,  the  first  two  and  the  last  two  of 
these  procedures  generally  give  all  the  information 
required.  In  this  article  it  is  propcjsed  to  give  only 
such  a  short  and  simplified  account  of  them  as  will 
l)e  found  suitable  to  the  requirements  of  the  practi- 
tioner. 

I.  The  obtaining  of  the  blood. — The  lobe 
of  the  ear  is  rubbed  first  with  a  wet  and  then  with 
a  dry  towel  ;  antiseptics  are  unnecessary.  The  ear 
is  steadied  and  a  moderately  deep  prick  is  sharply 
made  with  an  ordinary  three-sided  surgical  needle 
in  the  convex  border  of  the  lowest  part  of  the  lobe. 
The  blood  should  flow  freely  and  no  pressure  should 
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be  exerted.    The  first  few  drops  are  wiped  off  and 
those  \vhich  follow  are  selected  for  examination. 
II.  The  examination  of  fresh  blood. —  i.  In 

Films.  —  It  is  absolutely  necessary  that  the  cover- 
glasses  should  be  perfectly  clean.  This  may  "be 
ensured  by  rubbing  them  with  soap  and  water,  and 
then  polishing  them  carefully  with  a  soft  dry  cloth. 
A  less  tedious  process  is  to  place  a  considerable 
number  of  them  in  a  mixture  containing  .concen- 
trated sulphuric  acid  six  parts,  potassium  bichromate 
six  parts,  and  water  one  hundred  parts,  for  twelve 
to  twenty-four  hours.  They  are  next  thoroughly 
washed  in  water  for  many  hours  until  no  more 
colour  comes  away,  and  then  placed  in  a  short 
wide-mouthed  bottle  containing  absolute  alcohol. 
The  slides  should  also  be  cleaned  with  soap  and 
water.  t 

A  dried  cover-glass,  held  between  the  finger  and 
thumb,  is  just  allowed  to  touch  with  its  centre  a 
drop  of  blood  as  it  exudes  from  the  puncture  in  the 
ear,  care  being  taken  not  to  touch  the  skin.  It  is  then 
quickly  placed,  blood  downwards,  upon  a  slide,  no 


These  two  increases,  however,  do  not  always  run 
parallel,  for  in  malignant  disease,  while  the  leuco- 
cytes are  increased,  the  amount  of  fibrin-formation 
is  rarely  altered.  In  suppuration,  on  the  other 
hand,  both  are  increased.  (/)  Blood-paj-asites,  such 
as  the  Plasmodium  malarite  and  Spirillum  of  relaps- 
ing fever,  .should  in  suspicious  cases  be  looked 
for  with  a  one-twelfth  of  an  inch  oil-immersion 
lens.  Eight  hours  before  or  after  a  rigor  is  the  best 
time  to  look  for  the  former,  provided  that  no 
quinine  is  given.  One  or  more  parasites  may  be 
present  in  ever)'  microscopic  field,  or  many  such 
fields  may  have  to  be  patiently  searched  before 
finding  even  one.  Spirilla  on  the  other  hand  are 
generally  seen  in  great  numbers  during  the 
paroxysms  of  the  fever.  The  Filaria  sanguinis 
honiinis  should  be  looked  for  with  a  low  power  : 
the  films  should  be  made  after  8.30  p.m.,  and 
many  films  should  be  examined.     See  Filariasis. 

2.  Actual  Count  of  Red  Cells. — The  actual 
count  of  red  cells  is  often  of  great  importance  in  the 
diagnosis  and  prognosis  of  primary  diseases  of  the 
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Fig.  I. — Haemocytometer. 


pressure  being  exercised,,  and  examined  under  a 
microscope  with  an  ordinary'  high  power.  The  follow- 
ing points  should  be  ascertained  : — [a]  The  size  and 
shape  of  the  red  cells.  Rouleaux-formation  is  not 
seen  except  in  thick  films.  If  the  shape  be  normal 
there  is  rarely  much  diminution  in  number,  and  thus  it 
is  usually  only  when  there  are  many  irregularly  sized 
and  misshapen  cells  that  an  actual  count  requires  to 
be  made.  (l>)  The  ha?moglobin-content  of  the  red 
cells  can  be  roughly  estimated  from  the  colour  of  the 
blood  as  it  flows  from  the  puncture,  and  from  the 
tint  of  the  single  corpuscles  in  the  film,  (c)  The 
proportionate  number  of  leucocytes  can,  after  a 
little  practice,  be  assessed,  though  if  any  abnormality 
is  suspected  a  further  examination  must  always  be 
made.  The  different  varieties  of  leucocytes  cannot 
be  differentiated  without  careful  staining,  (d)  The 
blood-plates  are  not  seen  unless  the  film  is  examined 
quickly,  and  they  are  always  difficult  to  count,  but 
this  is  unimportant  as  their  clinical  value  is  at 
present  unknown,  (e)  The  rapidity  of  coagulation 
may  be  approximately  ascertained  by  noting  the 
rapidity  with  which  filaments  of  fibrin  form  in  the 
field  when  exposed  to  the  air.  These  appear  as  a 
network  of  fine  colourless  threads  often  radiating 
from  amass  of  agglutinated  blood-plates.  Fibrin  is 
increased  in  a  great  many  diseases,  and  like  the 
increase  in  leucocytes  is  a  measure  of  the  vigour 
of  resistance  presented  by  the  individual  to  infection. 


blood.  It  also  enables  us  to  diagnose  haemorrhage 
and  septiccemia.  Thus,  if  in  an  acute  illness  with 
fever,  the  count  of  red  cells  fall  I'apidly,  say,  to  under 
three  million  in  a  few  days,  and  htemorrhage  can  be 
excluded,  it  follows  that  the  disease  is  septica:mia. 
The  count  also  gives  us  valuable  information  as  to 
the  severity  and  progress  of  the  legion  of  diseases 
in  whose  train  ansemia  follows. 

T/te  instritmenls  {huinocytotneters). — Of  the  many 
instruments  devised  for  the  enumeration  of  the  red 
cells,  the  Thoma-Zeiss  gives  the  best  results.  It 
consists  of  two  principal  parts  :  a  counting-chamber 
and  a  graduated  mixing  pipette.  The  cojinting- 
chamber  consists  of  a  glass  slide  upon  which  is 
cemented  a  thin  square  glass  plate  (fig.  i,  w)  having 
a  circular  opening  in  its  centre.  This  opening  is 
nearly  filled  by  a  similarly  cemented  circular  glass 
disc  (B),  Jg  m.m.  thinner  than  the  surrounding 
square  plate,  thus  leaving  an  interval  which  forms  an 
annular  groove  or  moat  (?•)  around  the  circular  disc. 
This  central  disc  forms  the  bottom  of  the  counting- 
chamber,  the  roof  being  formed  by  the  cover-glass 
(I))  when  adjusted.  Its  surface  is  divided  by  a 
number  of  horizontal  and  vertical  lines  into  squares, 
the  sides  of  which  are  —  m.m.  long  (c).  Every 
group  of  16  squares  is  enclosed  in  double  lines, 
and  thus  we  have  groups  of  36  squares  (the  16 
enclosed  by  the  20  squares  having  the  double  lines) 
each  of  which  forms  a  convenient  area  for  a  single 
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count,  as  it  practically  fills  the  field  of  a  Zeiss  1) 
or  Leitz  5  with  a  No.  2  eye-piece.  The  graduated 
mixing-pipette,  (s)  consists  of  a  glass  tube  with  a 
small  bore  expanding  above  into  a  bulb  of  a  capacity 
of  I  m.m.  ;  the  bulb  contains  a  small  glass  Ijead  (E), 
which  aids  in  mixing  the  blood  and  diluting  fluid. 
The  stem  of  the  pipette  is  graduated  to  jT^lhs,  and  is 
marked  0'5  and  i  just  behjw  tlie  bulb  and  loi  just 
above  it.  Beyond  this  the  tube  is  expanded  into  a 
nozzle  over  which  slips  an  india-rubber  tube  (g), 
ending  in  a  bone  mouthpiece  (M).  A  dilution  of  200 
is  thus  given  to  the  blood  if  it  be  drawn  lo  the 
mark  0'5,  and  a  dilution  of  100  if  it  be  drawn  to  the 
mark  I,  the  diluting  fluid  being  in  each  case  drawn 
to  the  mark  loi.  The  diluting  fluid  used  must 
have  no  action  on  the  red  cells.  o-6  per  cent, 
sodium  chloride  does  very  well.  Toisson's  fluid  is 
useful,  as  it  distinguishes  the  white  cells.  It  is 
composed  of  methyl  violet  5  /8,  -025  grm.  ;  sodium- 
chloride,  I '9  grm.  ;  sodium  sulphate,  8 'O  grm.  ;  neu- 
tral glycerine,  30-0  c.c.  ;  distilled  water,  l6o'0  c.  c. 
All  diluting  fluids  should  be  prepared  afresh  at 
frequent  intervals,  and  should  be  filtered  before  use. 

riie  inetlwd  of  using  the  HiCinocylomeier. — Every- 
thing must  be  scrupulously  clean  and  ready  to  hand 
before  the  blood  is  drawn,  and  then  the  steps  must 
he  rapidly  and  accurately  performed.  A  sufficiently 
large  drop  of  blood  having  been  obtained,  the  point 
(s)  of  the  pipette  is  placed  in  it  without  being  allowed 
to  touch  the  slcin,  and  the  blood  is  gently  sucked  up 
to  the  mark  0-5.  It  is  rarely  necessary  except  in 
advanced  anaemias  to  draw  it  up  to  the  mark  I. 
Care  must  be  taken  that  the  point  of  the  pipette 
does  not  leave  the  drop  during  the  suction,  as  air 
would  then  enter  it  and  vitiate  the  result.  With 
a  little  practice  the  mark  0-5  can  always  be  hit  off, 
but  if  the  blood  goes  beyond  it,  the  proper  level  may 
be  obtained  by  tapping  the  point  of  the  pipette  on 
a  towel.  If  this  fail  the  pipette  must  be  cleaned 
and  a  fresh  start  made.  The  point  of  the  pipette  is 
wiped  dry,  the  tip  of  the  tongue  being  meanwhile 
pressed  against  the  mouth-piece  to  prevent  the 
entrance  of  air,  and  immediately  immersed  in  the 
diluting  fluid.  This  is  sucked  up  to  the  mark  loi, 
the  pipette  being  rotated  the  while  on  its  long  axis. 
Now  close  the  ends  of  the  pipette  with  the  thumb 
and  middle  finger,  and  rotate  and  shake  the  pipette 
for  the  purpose  of  thoroughly  and  rapidly  mixing 
the  blood  and  diluting  fluid.  The  glass  bead  acts 
as  a  stirrer.  Agitation  for  two  minutes  is  sufficient. 
The  rest  of  the  process  can  be  carried  out  at  leisure. 
Thus  the  pipette  may  be  taken  home  or  to  a  labora- 
tory, provided  its  ends  be  closed  by  an  india-rubber 
band  and  it  be  carried  fairly  horizontally  in  the 
transit.  The  pipette  must  be  again  shaken  and 
rotated  for  two  minutes  before  passing  on  to  the  next 
step.  The  rubber  mouth-piece  is  removed  and  the 
mouth  applied  to  the  nozzle,  and  by  gentle  blowing 
the  fluid  is  made  to  drop  from  the  pipette.  The 
first  few  drops  are  discarded,  and  then  a  drop  is 
allowed  to  fall  on  the  ruled  circular  disc  of  the 
counting  chamber,  of  sufficient  size  that  when  the 
cover-glass  is  adjusted  the  whole  disc,  or  nine-tenths 
of  it,  will  be  covered,  and  no  fluid  flow  over  into 
the  moat.  With  practice  this  can  easily  be  done, 
but  the  beginner  may  get  over  the  difficulty  by 
making  a  suitable-sized  platinum  looped  needle  and 
thus  accurately  transferring  the  drop  to  the  slide,  for 
failure  necessitates  thorough  cleaning  of  the  slide 
and  the  deposition  of  a  fresh  drop.  The  cover- 
glass  should  now  be  quickly  adjusted  before  the 


corpuscles  in  the  drop  have  had  time  to  settle. 
Care  must  be  taken  to  prevent  the  entrance  of  air, 
for  any  bubble  in  the  area  of  the  central  disc  will 
necessitate  cleaning  and  a  fresh  drop.  Newton's 
rings  (concentric  rainbow  rings  between  the  cover- 
glass  and  the  body  of  the  instrument)  should  now 
be  looked  for  by  bringing  the  eyes  near  to  the  level 
of  the  counting-chamber.  If  not  seen,  they  may  be 
brought  out  by  pressure  on  the  sides  of  the  cover- 
glass,  never  its  centre,  but  they  must  remain 
clearly  visible  after  the  pressure  is  removed.  They 
show  that  the  adjustment  is  accurate  and  that  each 
square  represents  i.e.  x  5V,  x  -^),  of  i  c.mm. 
If  they  cannot  be  brought  out,  the  slide  must  be 
cleaned  and  a  fresh  drop  chosen.  The  counting- 
chamber  is  then  placed  under  the  microscope  and 
a  group  of  36  squares  selected.  All  the  red  cells 
within  these  squares  are  counted,  and  likewise  all 
those  outside  which  touch  with  any  part  of  their  cir- 
cumference a/y  tivo  of  the  boundary-lines,  while  all 
those,  whether  inside  or  outside,  touching  the  other 
two  boundary-lines  are  neglected.  In  counting  the 
squares  it  is  necessary  to  proceed  systematically. 
Five  such  fields  in  various  parts  of  the  ruled  space 
should  be  counted,  i.e.  180  squares  in  all,  and  then 
the  slide  should  be  cleaned,  and  after  the  pipette  has 
been  shaken  as  before,  a  fresh  drop  is  taken  and 
counted  in  the  same  way.  If  the  count  of  the  second 
180  squares  differs  much  from  that  of  the  first,  a 
third  should  be  made,  and  the  two  counts  nearest 
one  another  taken.  This  gives  the  number  of  red 
cells  in  360  squares.  Therefore 

No.  in  360  squares  x  200  (the  dilution)  x  4,000 
360 

=  the  no.  of  red  cells  in  I  c.mm.  of  blood. 
5,000,000  may  be  taken  as  the  average  in  health. 

7V/e  cleaning  of  tlie  apparatus. — This  is  imperative 
and  should  be  done  immediately  the  count  is  finished, 
as  the  least  impurity  spoils  the  accuracy  of  the 
whole  process.  The  slide  and  cover-glass  are 
cleansed  with  water.  Alcohol,  if  required  to  remove 
stain,  must  be  used  carefully  and  quickly,  as  it 
dissolves  the  cement  fixing  the  square  glass  plate. 
The  mixing  pipette,  the  india-rubber  mouthpiece 
having  been  reconnected,  is  cleansed  first  with 
water,  then  with  alcohol,  and  finally  with  ether  until 
it  is  quite  dry.  This  is  shown  by  the  glass  bead 
rolling  freely  about  without  any  tendency  to  adhere 
to  the  sides  of  the  bulb. 

3.  Actual  Count  of  White  Cells. — The 
quickest  and  simplest  way  of  doing  this  is  to  use  a 
special  pipette,  called  the  white-counter,  which  can 
be  procured  along  with  the  Thoma-Zeiss  apparatus. 
It  has  a  larger  bore  than  the  red-counter  and  hence 
needs  a  larger  drop  of  blood  (about  as  large  as  will 
collect  on  the  ear  without  falling  oft").  It  is  also 
graduated  to  -jjiths,  and  is  marked  0-5  and  i  l)elow 
the  bulb,  and  1 1  above  it,  so  as  to  give  dilutions  of 
20  and  10  respectively.  The  diluting  solution 
commonly  used  is  ^  of  i  per  cent,  glacial  acetic  acid 
in  water.  It  makes  the  red  corpuscles  almost 
invisible,  and  the  white  stand  out  in  relief.  When 
first  examining  any  case  it  is  better  to  draw  the 
blood  up  to  the  mark  I,  if  enough  blood  can  be 
obtained.  The  pipette  must  be  held  almost 
horizontally  and  very  gentle  suction  exerted  while 
the  blood  and  the  diluting  fluid  are  being  drawn  up. 
The  latter  is  drawn  to  the  mark  11.  It  requires  some 
practice  to  do  this  accurately,  and  failure  necessi- 
tates cleaning  the  pipette  and  starting  afresh.  The 
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pipette  is  shaken,  a  drop  deposited  on  the  ruled  disc 
of  the  counting  chamber,  and  the  cover-glass  adjusted 
all  exactly  as  before,  but  instead  of  counting  the 
leucocytes  in  certain  squares  only,  they  are  counted 
over  the  whole  ruled  space,  i.  e.  400  squares.  The 
process  is  repeated  with  a  second  drop,  and,  if 


Fig.  2 

necessary,  with  a  third,  an  average  being  taken  as 
before.    In  this  case, 

No.  of  leucocytes  in  400  squareb  x  10  (the  dilution)  X  4,000 
400 

=  the  no.  of  leucocytes  in  I  c.mm.  of  blood.  7,000 
to  8,000  may  be  taken  as  the  average  in  health. 
By  using  Toisson's  diluting  fluid,  or  Sherrington's, 
viz.  Ehrlich's  methylene  blue,  O'l  grm.;  sodium 
chloride,  i  -2  grm.  ;  neutral  potassium  oxalate, 
I  -2  grm.  ;  distilled  water,  300  c.c.  ;  and  painting 


vaseline  or  oil  round  the  rim  of  the  cover-glass, 
the  leucocytes  may  be  studied  for  a  long  time  and  a 
differential  count  be  made  even  when  the  cells  are 
still  alive. 

4.  Estimation  of  the  Hemoglobin. — The 
total  amount  of  hcemoglobin  is  diminished  in  all 
antemias,  and  its  percentage  is 
often  lowered  in  proportion  to 
the  loss  of  red  cells  and  often 
also  independently  thereof. 
Taking  the  percentage  of 
hasmoglobin  as  the  numerator, 
and  the  percentage  of  red  cells 
as  the  denominator,  we  get  a 

r     .•     Hb.  percentage     ,  .  , 

fraction   £1  ^  which 

R.c.  percentage 
represents  the  relative  richness 
of  the  individual  corpuscles, 
and  is  conveniently  spoken  of 
as  their  colour-index.  It  is  =  i 
when  normal.  It  is  lowest  in 
chlorosis,  where  the  loss  in 
corpuscles  is  often  compara- 
tively slight,  and  highest  in 
pernicious  ancemia,  where  alone 
of  all  ansemias  the  haemoglobin 
is  usually  relatively  increased, 
although  the  diminution  in  red 
cells  is  so  great.  In  such 
cases  the  colour-index  often 
exceeds  l. 

The  percentage  of  htemo- 
globin  is  estimated  by  means  of 
a  hremoglobinometer.  Oliver's 
(fig.  2)  is  preferable  to  that  of 
Gowers  or  of  von  Fleischl.  It 
consists  of  12  tinted  glass  discs 
arranged  in  two  rows  and  corre- 
spondingtodefinite  percentages 
of  hremoglobin,  ranging  from 
10  to  120  {a).  The  intervening 
percentages  are  ascertained  by 
the  help  of  small  squares  of 
tinted  glass  known  as  '  riders,' 
and  having  values  of  5  per 
cent.,  2-5  &c.,  which  being 
placed  upon  any  of  the  primary 
discs  deepen^  its  tint.  The 
blood  is  collected  in  a  short 
pipette  (c)  which  is  first  cleaned 
out  and  dried  by  passing 
through  it  a  needle  threaded 
with  darning  cotton.  The 
blood  should  fill  the  pipette 
in  an  unbroken  column.  The 
rubber  nozzle  of  the  mixing 
pipette  (d)  previously  charged 
with  water  is  fitted  over  its 
blunt  end,  and  the  blood  is 
Siently  washed  out  with  the 
first  few  drops  of  water  into  the  mixing  chamber 
{e).  The  water  is  gently  added  drop  by  drop  until 
the  chamber  is  full  to  the  brim,  the  handle  of  the 
pipette  ((■)  being  used  as  a  stirrer.  An  oblong  piece  of 
colourless  glass  is  provided,  and  this  is  now  adjusted 
as  a  cover-glass,  and  the  small  air-bubble  which 
forms  beneath  it  shows  that  the  cell  has  been 
properly  filled.  The  blood-chamber  is  now  brought 
close  to  the  tinted  discs  for  comparison.  The 
reading  is  done  by  candle-light  (small  Christmas 
candles  are  best)  placed  about  four  inches  away, 
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and  the  same  above  the  level  of  the  discs  and 
l>lood-chaniber,  and  placed  so  that  the  light  falls 
upon  and  is  reflected  from  both  equally.  In  day- 
light this  must  be  done  in  a  dark  place.  A  set  of 
discs  can  be  procured  for  use  by  daylight,  but  they 
are  less  accurate.  All  side-light  is  excluded  by 
using  the  flexible  camera-tube.  Short  observations 
of  about  ten  seconds  each  should  he  made,  as  the 
eye  is  thereby  rested  and  can  better  appreciate 
delicate  differences.  If  the  colour  of  the  blood- 
chamber  exactly  corresponds  to  any  one  of  the 
standard  series,  the  percentage  of  hajmoglobin  can 
at  once  be  given,  but  if  it  lies  intermediate  between 
any  two,  it  is  placed  opposite  the  lower,  upon 
which  riders  are  placed  until  this  approaches  the 
tint  of  the  blood-chamber. 

5.  The  specific  gravity  of  tlie  blood  gives  us  the 
same  information  as  the  hiemoglobin-value,  and  the 
method  of  ascertaining  it  need  not  be  described. 

6.  The  Examination  of  the  Serum.— The 
seium-diagnosis  of  typhoid  fever,  cholera,  plague, 
and  other  diseases  will  be  found  referred  to  in  the 
articles  on  those  diseases,  in  whicli  the  utility  of  the 
method  has  been  established. 

7.  The  Detection  of  Bacteria  in  ihe 
Blood. — Bacteria  are  rarely  present  in  such 
numbers  as  to  be  capaljle  of  detection  in  films,  and 
usually  can  only  be  obtained  by  cultures  :  the  Bacillus 
anthracis  and  the  Spirillum  of  Relapsing  fever  are, 
however,  notable  exceptions  to  this  rule.  The  skin 
over  the  flexor  aspect  of  the  elbow  is  sterilised  and 
then  washed  with  boiled  water  to  remove  all  traces 
of  the  sterilising  solutions.  Pressure  is  exerted  on 
the  arm  above  the  elbow  to  bring  out  the  veins. 
The  needle  of  a  hypodermic  syringe  (previously 
sterilised  by  boiling)  is  inserted  into  the  most 
prominent  one,  and  about  2  c.c.  of  blood  are  drawn 
into  the  syringe  by  gently  raising  the  piston.  The 
needle  is  then  withdrawn  and  the  blood  at  once 
expelled  into  a  sloped  agar  or  blood-serum  tube  so 
that  it  runs  over  the  surface  of  the  medium  and 
collects  a  little  at  the  bottom.  The  tubes  are 
incubated,  and  any  culture  obtained  is  examined  in 
the  usual  ways.  A  pad  of  sterilised  gauze  is  placed 
over  the  puncture.  The  discovery,  in  this  way, 
of  pneumococci,  staphylococci,  gonococci, .  or  other 
bacteria,  not  only  assists  in  the  diagnosis,  but 
warrants  a  grave  prognosis. 

III.  The  Examination  of  Fixed  Blood.— 
This  is  the  most  generally  useful  and  valuable  of  all 
the  methods,  and  should  be  practised  in  all  cases 
whether  any  other  method  is  used  or  not.  It 
enables  us  after  some  practice  not  only  to  estimate 
roughly  the  number  and  condition  of  the  red  cells, 
their  ha?moglobin-content,  and  the  number  of  the 
white  cells  ;  but  it  also  brings  out  the  finer 
morphological  structures  of  the  latter  and  tells  us 
the  relative  numbers  of  the  different  varieties.  It  is 
carried  out  as  follows  : 

I.  The  Preparation  of  the  Films. — A 
small  drop  of  blood  is  received  upon  the  centre  of 
one  clean  cover-glass  (i-.  supra),  which  is  then  gently 
dropped,  blood  downwards,  upon  another,  when 
the  blood  will  spread  itself  out  in  an  even  layer 
between  the  two.  A  corner  of  each  is  now  grasped 
in  a  pair  of  forceps  and  they  are  gently  slid  apart 
and  allowed  to  dry,  face  upwards,  in  the  air,  care 
being  taken  that  they  are  never  pressed  together 
either  Vjefore  or  during  separation,  and  that  they 
are  afterwards  protected  from  dust.  Beginners 
almost  always  take  too  large  a  drop,  and  hence  they 


may  use  the  ungummed  edge  of  a  cigarette-paper  or 
bit  of  gutta-percha  tissue,  which  is  moistened  in  the 
drop  of  blood  and  then  rapidly  drawn  along  the 
surface  of  a  slide  ;  or  they  may  transfer  a  correct 
drop  to  the  cover-glass  by  a  measured  platinum 
loop.  Whichever  plan  is  adopted,  the  procedure 
must  be  quickly  carried  through. 

2.  The  Fixation  of  the  Films. — (a)  By 
foniialiii-vapoitr.  — The  films  are  exposed  to  the 
vapour  of  40  per  cent,  formalin  for  five  minutes. 
The  formalin  may  be  put  in  any  convenient  dish,  e.g. 
the  half  of  a  Petri  capsule,  a  watch-glass,  or  even 
a  wine-glass.  In  any  case,  the  top  of  the  dish  or 
glass  is  closed  by  a  cover  (e.g.  of  cardboard),  with 
a  central  aperture  large  enough  to  enable  the  cover- 
glass  to  be  placed  film  downwards  and  exposed  to 
the  vapour  of  the  formalin.  The  films  are  next 
exposed  to  the  air  but  protected  from  dust  for  some 
time,  as  any  traces  of  formalin  in  them  interfere 
with  staining.  (/>)  By  heat. — This  may  be  applied 
in  various  ways,  e.g.  by  passing  the  cover-glass, 
film  upwards,  about  twenty  times  through  the  flame 
of  a  Bunsen  lamp,  but  is  best  done  by  placing  the 
films  in  a  dry  steriliser,  or  some  simple  substitute, 
and  gradually  raising  the  temperature  to  120°  C, 
which  is  kept  up  for  ten  minutes  to  two  hours 
Ijefore  removing  the  films.  Even  better  results  may 
be  obtained  by  gradually  raising  the  temperature  to 
150°  C,  allowing  to  cool,  and  then  removing  the 
films.  This  takes  generally  about  ten  minutes.  In- 
sufficient heating  is  a  commoner  error  than  overheat- 
ing. (<■)  By  absolute  alcohol  and  t'//;<?;' (equal  parts). — 
The  films  are  simply  placed  therein  for  at  least  half 
an  hour.  They  are  then  taken  out  and  dried  in 
the  air.  This  method  is  most  successful  with  the 
red  cells,  but  also  gives  good  results  with  the 
white. 

3.  The  Stainini;  of  'i-he  Films. —For  good 
results,  Grubler's  stains,  which  are  now  reE^dily  ob- 
tainable, should  be  used.  A  combination  of  a  basic 
and  acid  aniline  stain,  such  as  methylene  blue  and 
eosin,  or  Ehrlich's  triacid  stain  must  be  used.  Both 
give  beautiful  and  reliable  results.  The  first  is 
applied  as  follows  :  (i)  Place  the  film  in  a  two  per 
cent,  watery  solution  of  eosin  for  two  to  four  minutes, 
(2)  wash  and  dry,  (3)  dip  in  water,  (4)  place  in 
saturated  watery  solution  of  methylene  blue  fiir 
half  to  two  or  three  minutes  according  to  result 
observed  (test  by  placing  under  microscope  at  inter- 
vals), and  (5)  wash  in  water,  dry,  and  mount  in 
Canada  balsam.  The  red  cells  are  stained  pink, 
the  nuclei  of  the  white  cells  are  coloured  blue,  and 
their  coarse  granules  deep  pink.  These  are  therefore 
called  eosinophile  ;  while  the  fine  granules,  staining 
pale  pink  or  remaining  colourless,  are  called  iieutro- 
phile.  Ehrlich's  triacid  stain  is  a  mixture  of  orange 
(;.,  acid  fuchsin,  and  methyl  green  combined  in 
varying  proportions  by  different  workers.  The 
stain  is  applied  for  several  minutes,  and  the  film  is 
then  washed  in  water,  dried  and  mounted.  The 
red  cells  are  stained  orange,  the  nuclei  of  the  white 
various  shades  of  l)lue,  the  eosinophile  granules 
copper-colour,  and  the  neutrophile  granules  a  violet 
or  pink  tint.  K.  F.  C.  Leith. 

BLOOD,  Morbid  Conditions  of. — In  con- 
sidering this  subject  the  following  arrangement 
will  be  adopted. 

A.  Chances  in  the  Corpuscular  Ele- 
ments.—I.  The  red  corpuscles.  II.  The  leuco- 
cytes.   III.  The  blood-plates. 
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B.  Changes  i\  the  Fluid  Part  of  ihe 
Blood. — I.  Those  affecting  the  blood  as  a  whole,  e.g. 
alterations  in  volume,  specific  gravity,  and  chemical 
reaction.  II.  Those  due  to  variations  in  normal 
chemical  constituents  or  to  the  presence  of  ab- 
normal substances. 

A.  Changes  in  the  Corpuscular  Elements. 

I.  The  Red  Corpuscles. — Variations  in  the 
red  corpuscles  are  of  common  occurrence  in  disease, 
and  these  may  be  considered  under  the  following 
heads:  (a)  Number  per  c.mm.  ;  (/;)  Size  and  shape  ; 
(<■)  Richness  in  hemoglobin  ;  (d)  Staining-reaction 
and  other  physical  characters  ;  (e)  The  appearance 
of  abnormal  elements  in  the  blood,  especially 
nucleated  red  blood-corpuscles. 

(a)  Variation  hi  iiiiinher.  Although  the  total 
number  cannot  be  readily  ascertained,  much  is 
known  regarding  the  variations  in  a  given  quantity 
of  blood,  I  c.mm.  being  usually  taken  as  the  unit. 
Polycythamia,  or  an  increase  above  the  normal 
number  of  5,000,000  per  c.mm.,  is  met  with  in  a 
few  conditions,  i.  What  maybe  called  a  physio- 
logical increase  takes  place  when  the  person  ascends 
to  higher  altitudes,  an  increase  of  about  2,000,000 
being  observed  at  a  height  of  6000  feet.  This 
increase  begins  within  a  few  hours,  and  is  said  to  be 
due  to  an  increased  number  of  small  red  blood- 
corpuscles  and  poikilocytes,  which  are  probably 
formed  by  splitting  or  budding  of  the  original  cor- 
puscles ;  there  is  no  increase  of  the  haemoglobin. 
Some  days  afterwards  there  is  an  increased  number 
of  red  blood-corpuscles  of  normal  appearance,  and 
the  percentage  of  hiemoglobin  also  rises.  These 
changes  are  supposed  by  some  observers  to  indicate 
an  increased  formation  of  red  corpuscles — a  com- 
pensatory change  brought  about  by  the  diminished 
supply  of  oxygen.  Others,  however,  maintain  that 
concentration  of  the  blood  by  loss  of  water  is 
sufficient  to  account  for  the  phenomenon.  On 
return  to  a  lower  level,  the  number  of  red  corpuscles 
shows  a  comparativel)'  rapid  fall.  2.  In  general 
chronic  venous  congestion,  e.g.  in  mitral  and  con- 
genital heart-disease,  there  is  often  an  increase  in  the 
red  blood-corpuscles,  and  sometimes  this  is  very 
marked,  a  count  of  7,000,000  per  c.mm.  being  bv  no 
means  exceptional.  This  is  probably  brought  aljout 
by  altered  conditions  of  the  circulation,  and  is  hardly 
to  be  regarded  as  of  compensatory  nature.  3.  In 
poisoning  with  phosphorus  and  with  carbonic  oxide 
there  is  usually  polycythemia.  4.  In  conditions  in 
which  there  is  a  large  withdrawal  of  fluid  from  the 
blood,  e.g.  in  cholera,  a  varying  degree  of  polycy- 
themia results. 

Oligocythcenna,  or  a  diminished  number  of  blood- 
corpuscles,  is  of  common  occurrence.  When  a 
single  large  hemorrhage  occurs,  usually  about  a  day 
elapses  before  the  number  of  red  blood-corpuscles 
per  c.mm.  reaches  its  lowest  level.  This  of  course 
corresponds  with  the  period  when  the  restoration  of 
the  fluid  has  been  completed  by  absorption,  partly 
from  the  tissues,  partly  from  the  alimentary  canal. 
Then  follows  the  period  of  regeneration,  in  which 
the  number  of  red  blood-corpuscles  rises — slowly  at 
first,  more  rapidly  later — until  the  normal  number 
is  regained.  The  percentage  of  hemoglobin  is, 
however,  not  restored  until  some  time  later,  the 
corpuscles  in  the  meantime  showing  a  deficiency  in 
hemoglobin.  In  healthy  animals  more  than  a 
million  corpuscles  per  c.mm.  maybe  restored  in  the 
course  of  a  week,  and  sometimes  the  process  is 


equally  rapid  in  the  healthy  human  subject.  More 
frequently,  however,  the  restoration  is  much  more 
gradual.  After  a  single  large  hemorrhage  there 
may  be  practically  no  alteration  in  the  appearance 
of  the  red  blood-corpuscles  with  the  exception  that 
some  may  show  the  polychromatophile  reaction 
{vide  infra).  If,  however,  hemorrhages  are  re- 
peated, and  a  chronic  oligocythemia  is  produced, 
variations  in  the  size  and  shape  of  the  corpuscles 
appear,  many  corpuscles  being  under-sized  and  con- 
taining a  relatively  smaller  amount  of  hemoglobin. 
Nucleated  red  blood-corpuscles  of  normoblastic 
type  may  be  present  in  the  general  circulation. 
Leucocytosis  and  increase  of  the  blood-plates  usually 
accompany  these  changes.  When  such  a  condition 
has  been  established,  restoration  occurs  much  more 
slowly  than  in  the  case  of  a  single  large  hemorrhage. 
The  source  of  red  blood-corpuscles  in  the  adult  is 
from  the  nucleated  red  blood-corpuscles  in  the  bone- 
marrow,  and  after  hemorrhages  the  number  and 
proliferation  of  the  latter  are  much  increased. 

Of  the  various  diseases  attended  with  oligocyt- 
hemia pernicious  anemia  is  that  in  which  the  most 
extreme  degree  is  met  with.  The  number  frequently 
falls  below  a  million  [see  An/EMIA,  Pernicious). 
In  chlorosis  the  number  is  in  many  cases  only  slightly 
reduced  {see  Chlorosis).  Oligocythemia  is 
common  in  many  chronic  diseases  associated  with 
a  greater  or  less  degree  of  cachexia,  e.g.  malignant 
disease,  phthisis,  prolonged  suppurations,  lead- 
poisoning,  chronic  gastric  catarrh,  i.\:c.  Such  cases 
of  oligocythemia  are  included  under  the  term 
'secondary  anemia.'  The  greatest  fall  is  probably 
met  with  in  cancer  of  the  alimentary  canal,  the 
number  sometimes  falling  to  1,000,000  per  c.mm.  In 
chronic  malaria  the  anemia  resulting  from  the  direct 
destruction  of  red  corpuscles  may  be  very  extreme, 
and  may  in  fact  reach  a  similar  or  even  lower  level. 
In  the  production  of  oligocythemia  in  these  various 
diseases,  excessive  or  abnormal  destruction  and 
deficient  formation  of  red  corpuscles  are  variously  con- 
cerned {see  An/Emia,  Pernicious  ;  Chlorosis). 
After  acute  infective  fevers  and  various  toxic 
conditions,  a  distinct  fall  in  the  number  of  corpuscles 
may  be  observed.  This  is  in  chief  part  due  to 
destruction  of  the  red  corpuscles,  distinct  evidence 
of  which  may  be  found  in  the  spleen  ;  the  presence 
of  pathological  urobilin  in  the  urine  is  usually 
regarded  as  another  indication  of  the  same  process. 

{b)  Variations  in  size  and  shape  are  often  asso- 
ciated. Corpuscles  larger  than  normal  are  usually 
called  megalocytes ;  those  smaller  than  normal, 
inicrocytes.  Megalocytes  are  common  in  pernicious 
anemia,  the  round  corpuscles  reaching  10  or  12 /t 
in  diameter,  the  oval  corpuscles  14  ft  or  even  more 
in  their  long  axis.  In  fact,  although  microcytes 
are  also  common,  the  average  size  of  corpuscles  in 
this  disease  is  usually  above  the  normal,  and  there 
is  an  increase  in  the  amount  of  hemoglobin  per 
corpuscle.  In  other  anemias,  variations  in  size  also 
occur,  but  megalocytes  are  relatively  few  in  num- 
ber, microcytes  being  much  more  numerous ;  as  a 
result  the  average  size  of  corpuscles  is  diminished. 
Microcytes  may  be  4;u  in  diameter,  or  even  less. 
Abnormally  shaped  corpuscles  or  poikilocytes  (see 
fig.  5)  may  be  met  with  in  practically  any  variety 
of  oligocythemia  when  it  is  severe.  Their  presence 
in  itself  has  therefore  no  diagnostic  significance. 
Poikilocytosis,  however,  is  most  striking  in  cases  of 
pernicious  anemia,  where  the  presence  of  a  great 
variety  of  forms  is  a  striking  feature.    In  chlorosis 
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it  is  by  no  means  uncommon,  and  in  severe  post- 
hreraorrhagic  and  in  cacliectic  anaemia  tlie  presence 
of  numerous  small  poikilocytes  is  often  noteworthy. 
The  significance  of  such  changes  in  shape  is  doubt- 
ful. According  to  Ehrlich's  view  it  is  to  be 
regarded  as  a  salutary  process  in  which  splitting  or 
budding  of  the  corpuscles  takes  place  in  order  to 
provide  an  increased  respiratory  surface  ;  hence  he 
called  these  irregular  forms  scliistocytes.  According 
to  another  view  the  condition  is  simply  to  be  inter- 
preted as  the  effect  of  impoverished  nutrition  on  the 
stroma  of  the  red  blood-corpuscles.  Poikilocytes 
can  be  produced  artificially  by  carefully  heating  the 
blood  outside  the  body  The  smaller  microcytes  are 
probably  formed  by  the  same  agencies  as  the 
poikilocytes,  there  being  no  evidence  that  they 
represent  younger  corpuscles  which  afterwards 
undergo  enlargement. 

(<-)  Variations  in  hcEinoglobin. — The  amount  of 
hfemoglobin  in  a  given  volume  of  blood  {see  Blood, 
Examination  of)  is  expressed  as  a  percentage  of  the 
normal.  The  amount  of  hcemoglobin  per  corpuscle, 
or  '  colour-index,'  is  obtained  by  dividing  the  per- 
centage of  hcemoglobin  by  the  percentage  of  cor- 
puscles, taking  the  normal  as  ijjg  =  1.  In  the 
various  ancemias  the  percentage  of  hemoglobin  is 
diminished,  but  to  a  difi^erent  extent.  In  chlorosis 
we  find  a  much  greater  diminution  of  the  hemo- 
globin than  of  the  number  of  red  corpuscles  (see 
Chlorosis).  In  pernicious  anaemia,  on  the  other 
hand,  the  haemoglobin  is  less  diminished  than  the 
number  of  red  blood-corpuscles,  and  the  colour- 
index  is  raised,  the  average  being  1-05  to  l-l.  In 
the  secondary  anemias  and  in  the  so-called  simple 
anemias  the  colour-index  is  slightly  less  than 
normal,  though  not  so  low  as  in  chlorosis  ;  in 
leucocythemia  also  it  is  generally  a  little  under  the 
normal.  As  already  stated,  the  colour-index  is  also 
lowered  after  hemorrhages,  and  the  normal  condi- 
tion is  not  regained  until  some  time  after  the  number 
of  red  corpuscles  has  reached  the  normal  level. 

(d)  Alteration  in  staining-reaction,  &^c. — Of  these 
the  most  important  is  what  is  known  as  '  polychro- 
matosis,'  '  polychromatophile  regeneration,'  or  'ane- 
mic degeneration,'  a  condition  in  which  the  normal 
staining-reaction  of  hemoglobin  is  diminished  or 
lost.  Thus  in  staining  with  Ehrlich's  eosin  and 
hematoxylin,  the  affected  corpuscles  are  coloured 
violet  or  dull  blue  instead  of  a  pure  pink  colour 
(fig.  5A).  At  the  same  time  they  have  diminished 
consistence,  their  form  being  less  easily  preserved 
than  that  of  the  normal  corpuscles  ;  thus  in  film- 
preparations  they  often  show  an  irregular  margin. 
According  to  one  view  this  is  a  degenerative  change 
due  to  impaired  nutrition.  Another  view  is  that 
these  corpuscles  are  young  forms  somewhat  labile 
and  deficient  in  hemoglobin,  and  in  support  of  this 
view  it  has  been  pointed  out  that  various  nucleated 
red  blood-corpuscles  show  in  their  protoplasm  the 
same  staining-reaction  and  other  alterations.  The 
matter  cannot  be  definitely  settled,  but  it  is  pro- 
bable that  some  of  the  corpuscles  showing  the 
change  mentioned  are  really  in  a  degenerated 
state.  The  conditions  in  which  this  change  is 
met  with  are  chiefly  the  various  anemias  and 
cachectic  conditions. 

_  A  diminished  consistence  with  increased  adhe- 
siveness, whereby  the  corpuscles  tend  to  clump  into 
irregular  masses,  may  be  observed  in  some  severe 
toxic  conditions,  malignant  jaundice,  typhus  fever, 
&c.    It  may  be  added  that  absence  of  rouleaux- 


formation  when  the  blood  is  shed  is  common  where 
there  is  marked  oligocythemia. 

One  other  subject  may  be  referred  to  here,  viz. 
alterations  in  the  resistance  of  the  red  corpuscles 
to  various  physical  and  chemical  agencies,  e.g. 
heat,  electricity,  dilution  of  the  plasma.  In  the 
case  of  the  last-mentioned,  which  has  been  most 
studied,  the  greatest  dilution  which  may  be  made 
without  producing  diffusion  of  the  hemoglobin  is 
obtained,  this  being  called  the  'isotonic  point,' 
or  'isotonic  concentration.'  The  isotonic  point, 
which  in  the  case  of  normal  blood  is  about  -45  per 
cent,  as  regards  sodium  chloride,  will  be  of  course 
higher  when  the  resistance  of  the  corpuscles  is 
diminished.  This  has  been  found  to  be  the  case 
in  various  toxic  and  infective  conditions,  in  anemia, 
&ic.  Accordingly  these  results  obtained  are  not  of 
much  diagnostic  value.  In  jaundice  on  the  other 
hand  the  isotonic  point  is  lowered. 

(e)  Presence  of  nucleated  red  corpuscles,  err.  — 
These  cells,  which  are  present  only  in  the  bone- 
marrow  in  the  normal  state,  appear  in  the  ciixulating 
blood  in  a  number  of  conditions  of  disease.  In  the 
medullary  form  of  leucocythemia  they  are  practi- 
cally always  present  and  are  met  with  in  greater 
number  than  in  any  other  disease.  In  some  cases 
three  or  four  may  be  found  in  every  microscopic  field. 
In  lymphatic  leucocythemia,  on  the  other  hand, 
they  are  very  scanty,  and  in  fact  often  entirely 
absent  till  a  late  period  of  the  disease.  In  pernicious 
anemia  the  presence  of  nucleated  red  blood-cor- 
puscles is  of  almost  invariable  occurrence,  though 
they  may  be  few  in  number  and  difficult  to  detect.  In 
severe  post-hemorrhagic  anemia,  they  may  be  fairly 
numerous,  and  in  cachectic  anemia  they  may  appear 
in  the  blood,  though  usually  in  very  small  numbers. 
They  may  also  be  present  in  severe  malarial  anemia. 
In  chlorosis,  on  the  other  hand,  their  presence  is 
exceptional.  Lastly,  in  severe  toxic  and  infective 
conditions,  nucleated  red  blood-corpuscles  may  oc- 
casionally be  detected,  usually  in  association  with 
myelocytes  ;  the  presence  of  these  two  classes  of 
cells  indicates  a  grave  condition. 

Nucleated  red  blood-corpuscles  are  usually  divided 
into  two  main  classes,  normoblasts  and  iiiegaloblasts 
(fig.  6).  Two  other  varieties,  microblasts  and poiki- 
loblasls,  are  also  distinguished.  A  normoblast  mea- 
sures as  a  rule  8-9  fx.  in  diameter,  and  usually  con- 
tains a  single  spherical  nucleus,  about  3-5  fx  in 
diameter,  often  more  or  less  eccentric  in  position. 
The  larger  nuclei  show  a  coarse  reticulum  of 
chromatin  ;  those  of  smaller  size  appear  more  or 
less  homogeneous.  Occasionally  there  are  two  or 
even  more  nuclei  of  small  size.  In  all  cases  the 
nuclei  stain  very  deeply  with  nuclear  stains.  The 
megaloblast  is  of  large  size,  sometimes  reaching  12  ix 
or  even  more  in  diameter.  Its  nucleus  is  fairly 
large  and  stains  faintly,  sometimes  being  diffusely 
stained,  sometimes  showing  a  fine  reticular  or 
granular  appearance.  It  must  be  noted,  however, 
that  some  megaloblasts  have  a  fragmented  nucleus, 
with  deeply  staining  chromatin.  The  protoplasm  of 
the  megaloblasts  in  film-preparations  often  shows  an 
irregular  margin  and  gives  the  polychromatophile 
reaction.  Of  the  various  conditions  noted,  pernicious 
anemia  is  the  only  disease  in  which  megaloblasts 
are  met  with  as  a  rule.  This  circumstance  agrees 
with  the  fact  that  the  average  size  of  red  corpuscles 
in  this  disease  is  raised.  Ehrlich  believes  that  in 
pernicious  anemia  the  formation  of  red  blood-cor- 
puscles is  of  a  different  type  (viz.  the  megaloblastic 
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type)  from  that  in  other  diseases.  Cases  of  this 
disease  vary  very  much  as  regards  the  number  of 
megaloblasts  present.  In  some  instances  they  are 
comparatively  numerous,  in  others  it  may  be  ex- 
tremely difficult  to  find  any.  The  prognosis  is  con- 
sidered by  some  observers  to  be  more  serious  in  the 
former  condition.  It  may  also  be  mentioned  that 
in  the  anajmia  produced  by  the  Bothriocephalus  latus 
megaloblasts  maybe  present  in  the  blood,  the  various 
changes  closely  resembling  those  in  pernicious 
anasmia.  Here,  however,  the  prognosis  is  much 
less  grave,  as  cure  often  results  on  the  removal  of 
the  parasite.  In  the  other  diseases  mentioned  the 
nucleated  red  blood-corpuscles  are  of  the  normo- 
blastic type.  They  are  usually  comparatively  scanty, 
but  in  certain  states,  believed  to  be  associated  with 
increased  regeneration  and  called  '  blood-crises,'  a 
large  number  of  nucleated  red  blood-corpuscles  may 
appear  in  the  circulation.  As  a  general  rule  the 
presence  or  absence  of  normoblasts  in  the  conditions 
specified  cannot  be  said  to  have  much  prognostic 
significance. 

Microblasts  are  small  nucleated  red  blood-cor- 
puscles 5-6  fi.  m  diameter.  They  are  sometimes 
found  along  with  megaloblasts  in  pernicious 
antemia.  A  poikiloblast  is  merely  a  nucleated 
red  blood-corpuscle  of  irregular  form  and  may  be  of 
the  normoblastic  or  megaloblastic  type.  It  may 
further  be  noticed  that  the  appearance  of  nucleated 
red  blood-corpuscles  in  the  circulation  occurs  more 
readily  in  earlier  years  than  in  adult  life. 

As  other  abnormal  structures  we  may  mention 
irregular  fragments  of  red  corpuscles,  which  have 
been  observed  in  the  blood  after  severe  burns  and 
after  certain  poisonings,  e.g.  with  pyrogallic  acid. 
In  hasmoglobinremia  (vide  infra)  decolourised  red 
corpuscles  may  sometimes  be  detected,  their  stroma 
presenting  a  pale  shadow-like  appearance  [shadow- 
corpuscles). 

II.  The  Leucocytes.  —  In  connection  with 
changes  in  the  leucocytes  in  disease,  we  have  to 
consider  (I)  variations  in  the  total  number ;  (2)  varia- 
tions in  the  relative  proportions  of  the  different 
varieties  ;  and  (3)  the  presence  of  abnormal  forms. 
The  measurements  that  will  be  given  are  those 
obtained  from  the  fresh  blood  :  in  a  dried  film  the 
leucocytes  may  appear  larger,  owing  to  flattening. 

In  normal  conditions  the  number  per  c.mm. 
may  be  said  to  be  6,000  to  10,000,  though  it  may 
sometimes  pass  beyond  these  limits.  The  chief 
varieties  (see  fig.  i)  are: — (a)  Lymphocytes,  about 
7-8  /u  in  diameter,  with  spherical  and  deeply  stain- 
ing nucleus  and  scanty  protoplasm  ;  non-amceboid 
and  non-phagocytic  ;  numbering  about  20-22  per 
cent.  ;  (b)  Large  mononuclear  or  hyaline  leucocytes, 
9-12  ,u  in  diameter,  with  spherical,  oval,  or  slightly 
indented  nucleus  ;  in  some  the  nucleus  is  more  lobu- 
lated,  the  so-called  '  transitional  forms.'  The  proto- 
plasm is  more  abundant  and  the  nucleus  stains  less 
deeply  than  in  the  case  of  the  lymphocytes.  They 
are  more  or  less  amoeboid  and  phagocytic,  number- 
ing 4-5  per  cent,  (c)  Finely  granular  neutrophile 
or  polymorphonuclear  leucocytes,  9-10^  in  diameter. 
The  nucleus  is  single,  but  much  lobulated  so  as  to 
present  a  great  variety  of  forms  ;  hence  these  leuco- 
cytes are  often  spoken  of  as  '  multinucleated.'  The 
nucleus  is  rich  in  chromatin  and  stains  deeply.  The 
protoplasm  contains  granules  which  give  a  '  neutro- 
phile '  reaction,  though  they  can  also  be  stained 
with  acid  dyes,  that  is,  are  feebly  '  oxyphile.' 
These  leucocytes  are  actively  amoeboid  and  phago- 


cytic ;  they  number  about  70  per  cent,  (d)  Coarsely 
granular  or  eosinophile  leucocytes.  The  nucleus  is 
polymorphous  and  the  granules  large,  with  strong 
affinity  for  acid  dyes.  They  are  actively  amoeboid, 
but  not  as  a  rule  phagocytic.  They  number  3-5 
per  cent,  (e)  Leucocytes  with  mast-cell  granules. 
These  are  coarse  granules  which  stain  deeply  with 
basic  dyes  and  give  a  metachromatic  reaction,  stain- 
ing, for  example,  a  violet  tint  with  methylene  blue. 
They  are  rarely  present  in  normal  blood. 

Leucocytosis. — Under  normal  conditions  slight 
increase  in  the  number  of  leucocytes  occurs  in 
physiological  states,  e.g.  after  a  meal,  especially 
when  rich  in  proteids,  during  pregnancy,  and  after 
parturition.  Such  increase — physiological  leuco- 
cytosis — rarely  reaches  more  than  25  per  cent,  of 
the  normal.  In  numerous  pathological  conditions 
the  number  undergoes  marked  variations.  When 
it  rises  above  normal  the  term  leucocylosis  is  applied 
(leucocytha;mia,  which  will  be  described  separately, 
being  excepted)  ;  the  converse  condition,  a  degree 
below  the  normal,  is  called  leiicopcnia  or 
Iczicocytopenia.  As  a  distinct  leucocytosis  is  nearly 
always  due  to  an  increase  of  the  neutrophile 
leucocytes,  the  term  '  leucocytosis '  or  '  ordinary 
leucocytosis '  is  employed  as  equivalent  to  a 
neutrophile  leucocytosis.  Lymphocytosis  signifies 
an  actual  increase  of  the  lymphocytes,  though  it  is 
often  employed  when  there  is  a  percentage  increase 
of  these  cells.  According  to  the  latter  significance 
it  will  be  present  when  there  is  a  marked  fall  in  the 
number  of  neutrophile  leucocytes.  Eosinophile 
leucocytosis  or  eosinophilia  signifies  an  increase  of 
the  eosinophiles  ;  this  is  in  most  cases  approximately 
indicated  by  the  percentage  of  these  cells.  We 
shall  now  consider  the  conditions  in  which  these 
variations  occur. 

I.  Ordinary  or  neutrophile  Leucocytosis. — As 
already  stated,  the  essential  factor  is  the  increase 
of  the  neutrophile  leucocytes  (fig.  2).  The  degree 
varies  in  different  cases.  15,000  and  upwards  per 
c.mm.  may  be  considered  a  well-marked  leuco- 
cytosis, 30,000  and  upwards  an  extreme  leuco- 
cytosis, though  50,000  or  even  more  may  sometimes 
be  reached.  The  proportion  of  neutrophiles  may 
rise  as  high  as  90  per  cent,  or  even  higher.  The 
conditions  of  occurrence,  which  are  both  numerous 
and  various,  may  be  considered  under  the  following 
heads  : — (a)  Inflaininatoi y  and  infective  leucocytosis. 
Here  may  be  included  a  large  number  of  bacterial 
infections,  and  also  some  of  the  specific  fevers 
in  which  the  virus  has  not  been  discovered. 
Leucocytosis  is  usually  well  marked  in  pneumonia, 
erysipelas,  diphtheria,  scarlet  fever,  plague,  small- 
pox in  the  suppurative  stage,  in  many  acute 
inflammatory  conditions,  especially  when  suppura- 
tion is  present,  e.g.  in  pyoemia,  peritonitis,  arthritis, 
&c.,  and  also  in  many  spreading  gangrenous 
conditions.  The  degree  varies  in  different  cases  of 
the  same  disease  and  shows  irregular  fluctuations 
during  its  course.  In  contrast  to  the  neutro- 
philes in  these  conditions  the  eosinophiles  are 
diminished  in  number  or  may  be  absent  ;  in 
pneumonia,  for  example,  it  is  often  impossible  to 
find  any  of  these  cells  in  the  ordinary  course  of  the 
disease.  On  the  subsidence  of  the  disease  the 
leucocytosis  disappears  :  when  defervescence  occurs 
by  crisis  the  fall  is  rapid,  when  by  lysis  it  occurs 
more  slowly.  The  evacuation  of  a  large  quantity 
of  pus  is  usually  accompanied  by  a  rapid  fall.  A 
fall  in  the  number  of  leucocytes  without  improve- 
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.  1.  Histological  elements  of  normal  blood  :~a,  l^mphoci/te ;  b,  hyaline  lencoci/tes;  c,  pohpnorpho- 
nuclear  netdrophile  leucoci/te.t;  d,  eosinophile  Leucocyte  ;  e,  blood-plates. 
2.  Blood  from  a  case  of  extreme  leucocjtosis,  showing  great  excess  of  neutrophile  leucocytes. 
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J.  3.  Blood  in  medullary  lencocythaimin -.—a,  neutrophile  leucocytes;  b,  neutroph  He  7nyelocyfes c. 
eosinophile  leucocyte;  d.  eosinophile  myelocyte ;  e,  lymphocyte ;  f,  leucocyte  with  mast-cell 
granules  ;  y,  nucleated  red  corpuscle. 

^  4.  Blood  in  lymphatic  leucocythsemia,  showing  great  excess  of  lymphocytes,  most  of  which  are  of 
small  size. 


• 


.  5.  Poikilocytes,  megalocytes,  and  microcytes,  from  a  case  of  pernicious  aiia;mia  :  — red  corpuscles 
sho unity  polychro matoph He  deye.nera t ion. 

.  6.  Varieties  of  nucleated  red  corpuscles:  — «,  normnhln.'its ;  A,  normohlnsl.i  with  fragmented  nuclei; 
c,  megalublasts,  two  of  lohich  show  polychromatophile  degeneration. 

it-p reparations  stained  with  eosin  and  methxilene  blue.    F-iqs.  1 — 4  x  500.    Fios.  5  and  6  x  750. 
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ment  of  the  general  condition  has  however  quite 
a  different  significance,  and  it  may  be  stated  tiiat 
absence  of  leucocytosis  or  disappearence  of  the 
leucocytosis  without  general  improvement  is  an 
unfavourable  sign  in  the  conditions  mentioned. 
This  fact  is  of  prognostic  value  in  pneumonia, 
diphtheria,  and  in  some  cases  of  septictemia. 
Towards  the  end  of  the  leucocytosis,  the  hyaline 
leucocytes  may  show  increase  ;  and  after  its 
subsidence  the  eosinophile  leucocytes  reappear 
in  the  blood,  and  their  percentage  may  even  rise 
above  normal.  (/')  Under  the  heading  toxic 
leucocytosis  may  be  included  a  number  of  conditions 
in  which  there  is  no  evidence  of  infection,  e.g. 
malignant  jaundice,  lead-poisoning,  chronic  Bright 's 
disease.  Here  the  leucocytosis  has  the  same 
characters,  but  is  usually  less  marked  than  in  the 
previous  group.  {<:")  Post-luemorrhagic  leucocytosis. 
After  a  large  haemorrhage  leucocytosis  is  usually 
well  marked  within  three  or  four  hours,  that  is, 
during  the  period  when  the  fluid  part  of  the  blood 
is  being  restored.  If  the  hemorrhage  is  not  repeated, 
the  leucocytosis  diminishes,  and  may  be  absent 
during  the  time  of  blood-regeneration.  Wh,en 
marked  ana;mia  with  cachexia  results  from  repeated 
haemorrhages,  there  is  usually  a  well-marked 
leucocytosis  of  chronic  nature.  (</)  Cacltectic 
leucocytosis.  This  is  probably  an  instance  of 
chronic  toxic  leucocytosis.  It  is  well  seen  in  the 
cachectic  stage  of  malignant  disease. 

2.  Eosiiiopliile  leucocytosis  or  eosinopliilia. — The 
diseases  in  which  this  condition  is  present  form 
quite  a  distinct  class  from  those  in  which  ordinary 
leucocytosis  occurs.  The  following  are  the  most 
important  of  them  :  (a)  In  certain  acute  and 
chronic  diseases  of  the  sldn^  pemphigus,  psoriasis, 
urticaria,  &c.  It  is  also  of  interest  to  note  that 
eosinophiles  are  also  numerous  in  the  local  tissue 
lesions  in  these  diseases.  {/')  In  asthma,  more 
especially  during  the  paroxysms,  the  proportion 
of  eosinophiles  may  reach  10-20  per  cent. ; 
eosinophiles  are  also  abundant  in  the  bronchial 
secretion,  (c)  In  infections  with  parasitic  worms, 
especially  round  worms,  e.g.  Trichina  spiralis, 
Ankylostoma,  and  others,  the  number  of  eosinophiles 
may  run  as  high  as  50  per  cent,  of  the  total  leucocytes. 
(d)  In  some  cases  of  malignant  growths  in  the  bone- 
marro'iv.  The  most  important  condition  under 
which  the  proportion  of  eosinophiles  is  less  than 
normal  is  an  acute  neutrophile  leucocytosis,  when, 
as  already  mentioned,  they  may  practically  disappear 
from  the  circulating  blood. 

3.  /lymphocytosis. — An  actual  increase  of  the 
lymphocytes  (apart  from  lymphocythremia)  is  com- 
paratively rare.  It  has  been  found  in  certain 
malignant  growths  in  the  lymphoid  tissues,  in 
some  cases  of  chronic  gastric  and  intestinal  catarrh  ; 
and  it  is  sometimes  present  in  whooping  cough. 
As  a  rule  it  occurs  more  readily  in  children  than  in 
adults.  A  relative  lymphocytosis  will  be  present 
in  those  conditions  in  which  the  number  of  neutro- 
phile leucocytes  falls,  as  will  be  explained  below. 

4.  Increase  of  hyaline  leucocytes. — These  cells 
have  been  less  completely  studied  as  regards  their 
variations  than  the  other  classes.  An  increase  is, 
however,  common  towards  the  end  of  an  ordinary 
leucocytosis,  e.g.  in  acute  pneumonia  about  the 
time  of  the  crisis.  Their  number  is  often  increased 
in  malarial  fever,  especially  when  of  some  dura- 
tion, and  an  increase  has  also  been  noted  in  cases  of 
gout. 


Leucopenia. — (a)  In  a  certain  number  of  acute 
infective  conditions,  the  proportion  of  leucocytes 
remains  constant  or  is  diminished.  Leucocytosis  is 
usually  absent  in  typhoid  fever,  in  measles,  in  acute 
tuberculosis  without  cavity-formation,  and  in  most 
cases  of  influenza.  In  typhoid  fever  there  is 
usually  marked  leucopenia,  especially  during  the 
late  stages,  when  a  number  of  3,000  is  not  un- 
common. Again,  in  various  affections,  where 
leucocytosis  is  the  rule,  leucopenia  may  supervene, 
the  condition  then  becoming  one  of  great  gravity, 
e.g.  in  pneumonia  and  septicaemia.  Conversely,  in 
the  diseases  just  mentioned,  leucocytosis  may  appear 
if  some  suppurative  or  inflammatory  conditions 
become  superadded  as  a  complication.  (/')  Leuco- 
penia occurs  in  a  number  of  chronic  diseases.  In 
pernicious  anaemia,  in  chlorosis,  in  purpura,  in 
haemophilia,  and  in  some  cases  of  splenic  an?emia, 
the  number  is  almost  invariably  below  the  normal. 
In  pernicious  anaemia,  for  example,  the  number  is 
often  about  1,000  per  c.mm.,  though  some  cases 
run  their  course  with  a  considerably  higher  number. 
Here  again  the  diminution  is  chiefly  on  the  part  of 
the  neutrophile  leucocytes,  although  in  extreme 
cases  all  varieties  may  be  affected.  The  condition 
of  the  leucocytes  in  these  anaemic  conditions  presents 
a  contrast  to  that  in  the  secondary  ancemias,  where 
leucocytosis  is  the  rule. 

Presence  of  abnormal  Elements,  {a)  Myelo- 
cytes.— These  are  large  cells  measuring  up  to  15,11 
in  diameter,  and  normally  present  only  in  the 
bone-marrow.  They  have  a  large  oval,  or  slightly 
indented,  nucleus,  which  stains  comparatively 
faintly.  The  protoplasm  contains  fine  granules, 
giving  a  neutrophile  reaction,  like  those  in  the 
finely  granular  leucocytes.  As  will  be  shown 
below,  they  occur  in  large  numbers  in  the  medullary 
forms  of  leucocythaemia.  Small  numbers  may,  how- 
ever, appear  in  the  blood  in  certain  other  diseases. 
They  have  been  observed,  for  example,  in  pernicious 
anaemia  and  in  some  cases  of  secondary  anaemia  due 
to  malignant  disease,  and  they  also  appear  towards 
the  termination  of  severe  infective  conditions, 
usually  when  the  number  of  leucocytes  is  small.  In 
the  last  group  of  diseases  their  appearance  has  on 
the  whole  a  grave  significance.  Very  often  a  few 
nucleated  red  blood-corpuscles  can  be  detected 
along  with  them. 

{h)  Cells  with  mast-cell  granules. — Although 
these  have  been  noticed  in  normal  blood,  their 
presence  must  be  considered  as  exceptional.  In 
leucocythaemia  these  cells  may  be  numerous,  and  a 
considerable  proportion  may  be  present  in  certain 
wasting  diseases. 

Significance  and  nature  of  leucocytic  variations. — 
Only  the  most  important  facts  can  be  enumerated. 
The  non-granular  and  granular  cells  are  affected 
by  different  conditions  and  must  be  considered  as 
physiologically  distinct.  The  granular  cells  multiply 
by  mitotic  division  only  in  the  bone-marrow,  the 
non-granular  cells  in  the  lymphoid  tissue  throughout 
the  body.  The  granular  cells  (neutrophile  and 
eosinophile)  are  guided  in  their  variations  by 
chemiotaxis,  the  two  classes  being  differently 
affected  by  different  substances,  i.e.  the  neutrophils 
are  attracted  by  substances  which  may  have  no 
effect  on  the  eosinophiles,  and  vice  versa.  The 
local  migration  into  the  tissue  is  brought  about 
by  chemiotactic  substances,  and  when  such  sub- 
stances are  absorbed  in  large  quantities  into  the 
blood,  they  exert  a  corresponding  action    on  tlie 
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bone-marrow,  and  hence  the  leucocytes  there 
present  pass  into  the  blood-stream,  and  give  rise  to 
leucocytosis  (neutrophile  or  eosinophile,  as  the  case 
may  be).  Leucocytosis  is  therefore  an  active 
process  brought  into  play  as  the  response  to  chemio- 
tactic  action.  Further,  the  writer  has  found  that 
when  there  is  a  long-continued  drain  on  the  neutro- 
phile leucocytes,  as  in  extensive  suppuration,  there 
occurs  a  marked  hyperplasia  oi  the  neutrophile  mar- 
row-cells— a  change  which  can  only  be  interpreted  as 
a  provision  for  an  increased  supply  of  the  former  cells. 
The  fall  in  the  number  of  leucocytes  in  grave 
conditions  may  be  due  partly  to  increased  destruc- 
tion or  to  aocumulation  in  internal  organs,  although 
interference  with  the  normal  supply  may  also  play 
a  part.  Ehrlich  considers  that  the  increase  in  the 
lymphocytes  is  always  brought  about  by  mechanical 
means,  that  is,  is  of  a  passive  nature,  the  most 
important  condition  being  an  increased  lymph- 
circulation  in  a  large  area.  Regarding  the 
mechanism  of  increased  supply  of  hyaline  leucocytes 
our  knowledge  is  still  incomplete,  but  there  is  no 
doubt  that  they  also  are  influenced  by  chemiotactic 
substances. 

Leucocyth/EMIA. — In  this  disease  the  leucocytes 
are  enormously  increased  in  number.  The  changes 
are  fully  described  elsewhere.  See  Leucocyth.emia. 

III.  Variations  in  the  Blood-plates. — 
{Bbttpldttchen  of  Bizzozero,  Heniatoblastes  of 
Hayein.)  —  Regarding  the  nature  of  these  bodies 
our  knowledge  is  still  deficient  ;  it  has  not  even 
been  satisfactorily  determined  whether  they  are 
simply  proteid  material  formed  by  precipitation  or 
by  analogous  process,  or  whether  they  are  deriva- 
tives of  leucocytes,  red  corpuscles  or  other  cells. 
They  are  tolerably  constant  as  regards  their  physical 
characters  and  staining-reactions,  and  do  not  corre- 
spond exactly  with  any  cellular  structure.  They 
have  been  shown  to  play  an  important  part  in  the 
formation  of  white  thrombi  within  the  vascular 
system,  and  they  are  probably  also  concerned  in 
the  process  of  coagulation  {see  Thrombosis). 
They  moreover  undergo  marked  fluctuations  in 
number  under  pathological  conditions.  Normally 
they  may  be  said  to  number  about  400,000  per 
c.mm.  or,  according  to  recent  observations,  even 
more.  In  various  diseases  they  become  increased 
in  number,  sometimes  to  two  or  even  three  times 
the  normal.  Such  increase  is  met  with  in  severe 
post-hcemorrhagic  anaemia,  in  secondary  anaemia 
and  cachectic  conditions  generally,  in  chlorosis,  in 
medullary  leucocythcEmia,  in  lymphadenoma,  and 
in  chronic  suppuration.  In  acute  fevers  their 
number  varies,  being  sometimes  increased,  some- 
times diminished ;  after  defervescence  they  are 
however  usually  increased.  Their  number  is 
diminished  in  pernicious  anremia  (often  to  about  a 
tenth  of  the  normal),  in  severe  malarial  anemia,  in 
hremophilia  and  also  in  purpura.  In  the  last- 
mentioned  disease  they  are  usually  exceedingly 
scanty.  In  cases  of  lymphatic  leucocythsemia  the 
author  has  usually  found  them  diminished.  The 
exact  conditions  underlying  these  variations  cannot 
be  yet  explained  ;  increase  in  their  number  often 
accompanies  ordinary  leucocytosis,  but  the  associa- 
tion is  by  no  means  invariable. 

B.  Changes  in  the  Blood-Plasma. 
I.  Those  afTecting  the  Blood  as  a  Whole. 

(a)  Total  Quantity  of  Blood. — Regarding  varia- 
tions in  the  quantity  of  blood  in  disease  compara- 


tively little  is  known.  Increase,  spoken  of  as 
plethora,  was  believed  to  be  associated  with  a 
certain  appearance  and  habit  of  body,  but  satisfac- 
tory evidence  that  such  a  condition  exists  is  still 
wanting.  On  the  other  hand,  the  possibility  of  its 
occurrence  is  not  disproved.  The  occurrence  of  a 
diminution  in  the  volume  of  the  blood  [oligccinia) 
is  suggested  by  certain  clinical  appearances  in 
various  diseases.  This  would,  for  example,  appear,  to 
be  the  case  in  some  cases  of  asthenia  with  pallor  of 
the  surface  and  relative  emptiness  of  the  superficial 
vessels,  but  with  a  normal  number  of  red  corpuscles 
per  c.mm.  ;  and  a  somewhat  analogous  condition 
would  appear  to  be  present  in  some  cases  of  starva- 
tion. Such-  indications  are,  however,  apt  to  be 
misleading,  as  we  have  hitherto  had  no  clinical 
method  of  estimation.  Recently,  however,  Lorrain 
Smith,  by  the  use  of  the  carbonic  oxide  method,  in- 
troduced by  Haldane  and  himself,  has  investigated 
the  subject  and  has  found  that  in  chlorosis  the 
quantity  of  blood  is  much  increased  and  the  total 
amount  of  Hb  is  practically  normal  ;  and  that  in 
pernicious  aneemia  the  quantity  of  blood  may  or  may 
not  be  increased,  but  the  total  amount  of  Hb  is 
much  diminished.  Temporary  variations  in  the 
volume  of  blood  may  of  course  lae  brought  about  by 
a  variety  of  causes,  but  a  return  to  normal  takes 
place  with  comparative  rapidity.  In  the  case  of 
injections  of  saline  solutions  into  the  blood,  the 
excessive  fluid  is  soon  got  rid  of,  partly  by  transu- 
dation into  the  tissue,  and  partly  by  means  of 
the  kidneys.  In  various  conditions  where  fluid 
passes  out  of  the  blood-vessels,  e.g.  in  profuse 
diarrhoea  or  sweating,  and  in  the  case  of  large 
exudations,  e.g.  in  the  comparatively  rapid  occur- 
rence of  ascites  after  tapping,  the  volume  of  blood 
is  reduced,  the  condition  of  course  being  associated 
with  increased  specific  gravity  for  the  time.  After 
severe  haemorrhage  rapid  restoration  of  the  fluid 
part  occurs,  as  is  shown  by  the  fall  in  the  number 
of  red  corpuscles  per  c.mm.  and  by  diminished 
specific  gravity.  These  examples,  and  others  might 
be  given,  show  that  there  is  a  regulating  mechanism 
by  which  the  volume  of  blood  is  kept  relatively 
constant,  in  spite  of  additions  or  withdrawals  of 
fluid.  It  is  nevertheless  still  an  open  question 
whether  in  certain  diseases  there  may  not  be  definite 
alterations  in  the  total  quantity  of  blood,  but  regard- 
ing such,  distinct  statements  cannot  at  present  be 
made. 

(b)  Specific  Gi-avity  of  the  Blood  and  Scrum. — 
Variations  in  the  specific  gravity  may  be  brought 
about  in  various  ways.  Red  blood-corpuscles  being 
specifically  heavier  than  the  plasma,  it  follows  that 
any  loss  of  fluid  from  the  vessels  will  produce  at  the 
same  lime  increase  of  the  red  corpuscles  per  c.mm. 
and  elevation  of  the  specific  gravity.  The  specific 
gravity  has  been  found  to  change  slightly  under 
various  conditions  :  e.g.  active  congestion  of  the 
skin  lowers  it,  while  passive  congestion  raises  it  ; 
so  also  after  food  there  is  usually  a  slight  fall.  Such 
variations,  however,  are  of  comparatively  slight 
degree.  In  disease,  it  is  apparent  from  what  we 
have  said  that  the  condition  of  polycythcemia  will 
be  attended  with  increased  specific  gravity,  in  cases 
of  oligocythKmia  with  the  reverse.  Examples  of 
the  former  are  given  by  heart-disease  with  cyanosis, 
and  by  cholera  in  the  algid  stage.  In  diabetes 
mellitus  the  specific  gravity  may  be  above  normal, 
owing  to  the  sugar  in  the  plasma.  In  all  conditions 
of  anreniia  the  specific  gravity  is  lower,  and  an 
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inipcrtant  point  is  that  the  fall  agrees  much  more 
closely  with  the  fall  in  haemoglobin  than  with  the 
number  of  red  blood-corpuscles.  In  chlorosis  the 
specific  gravity  may  fall  as  low  as  1030,  a  figure 
which  is  reached  in  scarcely  any  other  condition 
(Lloyd  Jones).  Even  in  pernicious  anjemia, 
although  the  number  of  red  blood-corpuscles  is 
much  lower,  the  spe'cific  gravity  rarely  reaches  this 
level.  According  to  the  same  observer,  the  specific 
gravity  of  the  blood  is  lowered  in  the  pre-hypertro- 
phic  stage  of  arterio-sclerosis  ;  it  rises  to  normal 
or  above  it  when  hypertrophy  is  well  established, 
and  tends  to  fall  again  during  the  period  of  cardiac 
insufficiency.  In  cases  of  shock  the  specific  gravity 
of  the  blood  is  raised.  Apart,  however,  from  the 
number  and  condition  of  the  red  blood-corpuscles, 
the  specific  gravity  of  the  blood  may  fall,  owing 
to  a  lower  specific  gravity  of  the  plasma,  though  in 
such  a  case  the  specific  gravity  of  the  red  blood- 
corpuscles  will  also  be  lowered.  The  specific 
gravity  of  the  serum  in  health  is  about  1030,  and  it 
remains  tolerably  constant  in  many  pathological 
conditions.  A  lower  specific  gravity  of  the  plasma 
has  been  found  to  occur  in  post-hfemorrhagic 
anremia,  especially  where  there  have  been  repeated 
hasmorrhages,  and  also  in  some  cases  of  cachectic 
anxmia  due  to  malignant  disease.  It  also  occurs  to 
a  slight  extent  in  pernicious  ansmia,  while  in  chlo- 
rosis the  specific  gravity  is  little  altered.  In  chronic 
parenchymatous  nephritis  with  marked  albuminuria 
and  dropsy  the  greatest  diminution  of  the  specific 
gravity  occurs,  sometimes  reaching  1020.  On  the 
other  hand  in  granular  contracted  kidney,  with 
slight  albuminuria  and  no  dropsy,  the  specific 
gravity  is  practically  normal  (Hammerschlag).  In 
mitral  disease,  with  or  without  dropsy,  in  most 
fevers,  and  in  jaundice,  the  specific  gravity  is  normal 
or  very  slightly  reduced. 

(<")  Variations  in  Reaction. — The  alkalinity  falls 
slightly  after  muscular  exertion  and  is  said  to  rise  a 
little  after  food.  In  disease,  variations,  which  are 
nearly  always  in  the  direction  of  decreased  alkalinity, 
are  met  with  in  a  number  of  different  conditions. 
In  a  great  many  fevers,  as  typhoid  fever  and  pneu- 
monia, such  diminution  is  usually  marked,  and  the 
alkalinity  may  only  reach  a  quarter  of  the  normal 
quoted.  This  reduction  is  believed  to  be  chiefly 
due  to  the  oxidation  of  phosphorus  and  sulphur  in 
the  increased  proteid-disintegration  which  occurs 
in  fever.  In  diaVjetes  the  alkalinity  is  slightly 
diminished,  but  becomes  markedly  so  in  diabetic 
coma,  owing,  it  is  believed,  to  the  production  of 
;8-oxybutyric,  diacetic,  and  probably  other  fatty  acids. 
In  leucocytha;mia,  in  most  cases  of  anasmia,  and  in 
jaundice,  diminution  is  also  the  rule  ;  in  the  last- 
mentioned  disease  this  has  been  ascribed  to  the 
presence  of  bile-acids.  In  poisoning  by  various 
substances,  e.g.  antimony,  arsenic,  phosphorus, 
chlorate  of  potassium,  pyrogallic  acid,  a  similar 
variation  is  met  with,  and  it  has  been  stated  there 
exists  a  relationship  between  destruction  of  red 
corpuscles  and  decrease  in  the  alkaline  reaction. 
Recent  observations  show  that  in  osteomalacia  and 
in  acute  rheumatism  the  alkalinity  is  practically 
unchanged — diseases  in  the  pathology  of  which 
increased  acidity  was  formerly  supposed  to  play 
an  important  part.  An  increase  in  the  alkalinity 
has  been  observed  in  chlorosis  (Copeman).  These 
facts  show  that  changes  in  the  reaction  of  the  blood, 
though  both  of  interest  and  importance  from  the 
scientific  point  of  view, have  as  yet  little  clinical  value. 


2.  Changes  in  the  Plasma  clue  to  Varia- 
tions in  normal  Constituents  or  to  the 
Presence   of  abnormal  Substances.  — 

Variations  in  Proteids. — Comparatively  little  is 
known  regarding  alterations  in  the  chief  proteids — 
serum-albumen  and  serum-globulin — in  disease.  An 
approximate  indication  of  the  abundance  of  proteids 
is  given  by  the  specific  gravity  of  the  serum,  and, 
as  already  stated,  chronic  parenchymatous  nephritis 
is  the  condition  in  which  this  is  most  diminished. 
It  has  also  been  found  that  in  Bright's  disease  the 
serum-allnimen  is  much  more  diminished  than  the 
serum-globulin.  Theoretically,  when  the  specific 
gravity  of  the  plasma  falls,  this  may  be  due  simply 
to  a  diminution  of  the  proteids — the  condition 
known  as  simple  hydravnia,  or  it  may  be  due  to  an 
increased  amount  of  water,  the  volume  of  the  blood 
being  increased — hydramic plethora.  On  this  point, 
however,  we  cannot  speak  definitely. 

In  leucocythajmia  small  quantities  of  albumoses 
have  been  shown  to  be  present  ;  peptone  has  also 
been  stated  to  occur,  but  more  recent  observations 
make  this  very  doubtful.  There  is  little  doubt  that 
in  various  infections  traces  of  albumoses  are  present 
in  the  serum,  as  the  result  of  bacterial  action  on  the 
albumens. 

Ainoitni  of  fibrin,  iSfe. — Although  observations 
on  the  characters  of  the  blood-coagulum — the 
presence  of  the  '  bufify  coat '  and  other  details  in  the 
appearance — practically  belong  to  a  past  age  of 
clinical  methods,  nevertheless  important  alterations 
in  the  amount  of  fibrin  and  in  the  process  of  coagu- 
lation have  been  definitely  proved  to  occur  in 
disease.  Direct  estimation  of  the  amount  of  fibrin 
has  been  made  in  a  number  of  conditions,  and 
it  has  been  shown  that  increase  (/n'/erinosis)  or 
decrease  {/ly/'inosis)  may  occur.  .Such  estimation 
cannot  of  course  be  carried  out  as  a  clinical  pro- 
cedure, but  in  most  cases  an  indication  of  the 
amount  is  supplied  by  the  abundance  of  the  fibrin- 
reticulum,  as  seen  by  the  microscope,  when  coagu- 
lation is  complete.  Variations  in  the  rapidity  of 
coagulation  are  also  of  common  occurrence,  and  for 
estimating  these,  various  forms  of  coagulometer 
(e.g.,  those  of  Wright  and  Brodie)  have  been  de- 
vised. Increase  of  fibrin  is  most  marked  in  certain 
acute  inflammatory  conditions,  of  which  acute 
pneumonia,  acute  rheumatism,  acute  gout,  and 
erysipelas  are  probably  the  most  striking  examples. 
The  normal  proportion  of  ■l-'4  per  cent,  has 
been  found  to  be  raised  to  l-l'3  per  cent.,  and  on 
microscopical  examination  the  fibrin  filaments  are 
seen  to  be  both  more  abundant  and  thicker  than 
normal.  In  other  inflammatory  exudations  increase 
is  also  met  with,  though  usually  to  a  less  degree. 
Along  with  this  increase  in  the  amount  of  fibrin,  there 
is  usually  delay  in  the  process  of  coagulation  ;  thus 
tlie  conditions  necessary  for  the  formation  of  the 
criista  plilogistica  are  supplied.  According  to 
Hayem  the  absence  of  increase  in  these  inflammatory 
states  is  an  unfavourable  sign.  In  other  conditions 
with  high  temperature  the  filjrin  has  been  proved  to 
be  normal  (.)r  diminished :  typhoid  fever,  acute 
tuberculosis,  and  intermittent  fever  may  be  men- 
tioned as  examples  of  this  group.  In  many  instances 
the  amount  of  fibrin  corresponds  more  or  less  closely 
with  the  number  of  leucocytes,  but  this  is  by  no 
means  invariable  ;  in  cancerous  cachexia,  for  ex- 
ample, there  is  usually  a  well-marked  leucocytosis 
without  increase  of  fibrin.  After  a  large  hemor- 
rhage the  coagulability  of  the  blood  is  said  to  be 
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increased,  but  when  there  have  been  many  hemor- 
rhages, with  marked  anremia  as  a  result,  coagulation 
occurs  more  slowly  than  normal.  In  scurvy  and 
many  purpuric  conditions,  the  coagulation-time  is 
lengthened,  though  the  amount  of  fibrin  is  usually 
increased  (Hayem).  In  hjemophilia  coagulation  is 
considerably  delayed,  the  clot  is  imperfectly  formed, 
and  fibrin  is  said  to  be  decreased,  though  on  the 
last  point  more  definite  information  is  desirable. 
In  urticaria  and  in  many  other  conditions  with 
serous  exudation,  coagulation  takes  place  more 
slowly  than  normal  (Wright). 

{l>)  Presence  of  free  hainoglohin,  iSr'c. — The  term 
hremoglobinxmia  is  applied  when  there  is  free 
hffimogloljin  in  the  plasma.  Its  presence  may  be 
shown  by  centrifugalising  the  blood  or  by  allowing 
it  to  stand  and  obtaining  the  serum  in  the  usual 
way,  the  serum  being  of  course  tinted.  This 
condition  reaches  its  highest  degree  in  paroxysmal 
hemoglobinuria,  the  free  hccmoglobin  being 
rapidly  excreted  by  the  kidneys.  Haemoglobin  has 
also  been  found  free  in  the  serum  in  a  number  of 
severe  infective  or  toxic  conditions,  e.g.  icterus 
gravis,  malignant  scarlet  fever,  typhus  fever, 
snake-poisoning.  This  may  be  looked  upon  as  an 
example,  in  more  severe  form,  of  the  tendency 
which  the  hremoglobin  has  to  diffuse  out  of  the  red 
blood-corpuscles  after  death  in  many  infective 
diseases.  In  poisoning  with  a  number  of  substances, 
not  only  is  the  hemoglobin  set  free  in  the  circulation, 
but  is  also  converted  into  methaemogloVjin,  the  condi- 
tion being  called  iiiethitmoglohiiucinia.  As  examples 
of  such  poisons  may  be  mentioned  chlorate  of 
potassium,  many  nitrites  (nitro-benzol,  nitrite  of 
amyl),  pyrogallic  acid,  ferrocyanides,  &c.  In  such 
conditions  fragments  of  red  blood-corpuscles  or  their 
decolourised  stroma  may  also  sometimes  be  detected 
microscopically  in  the  blood.  In  poisoning  by  car- 
bonic oxide  the  blood  has  a  light  red  colour  owing  to 
the  combination  of  this  gas  with  the  hemoglobin. 
In  sulphonal-poisoning,  hematoporphyrin  is  present 
in  the  urine  and  has  also  been  detected  in  the  blood 
in  some  cases.    See  Spectroscope  in  Medicine. 

{c)  Increase  of  Urea  dr'c. — In  fevers  and  other 
conditions  in  which  there  is  an  increased  production 
of  urea  and  other  nitrogenous  extractives,  no 
marked  increase  of  these  substances  occurs  in  the 
blood  owing  to  their  rapid  excretion.  Such 
increase  may  however  be  met  with  in  Bright's 
disease,  especially  in  the  catarrhal  form  with 
marked  albuminuria  and  deficiency  of  urine,  and  to 
a  still  greater  degree  when  there  is  urremia.  In 
health  the  amount  of  urea  in  the  blood  is  about 
■015  per  cent.,  while  in  uremia  it  may  rise  to  more 
than  twenty  tjmes  this  proportion.  Urea  in  itself 
is  relatively  non-toxic,  but  the  fact  just  stated  is 
of  importance  as  indicating  the  probable  retention 
in  the  blood  of  some  other  toxic  substance.  Other 
nitrogenous  extractives  are  increased  along  with  the 
urea,  both  in  the  blood  and  in  the  dropsical  exuda- 
tions, but  it  has  so  far  been  found  impossible  to 
reproduce  the  characteristic  symptoms  of  uremia 
by  the  injection  of  any  of  these  substances.  The 
hypothesis  that  uremia  is  clue  to  the  presence  of 
ammonium  carbonate  in  the  blood  has  not  been 
substantiated  by  direct  observations.  In  puerperal 
eclampsia,  it  may  be  mentioned,  there  has  been 
found  to  be  only  a  slight  increase  of  urea.  See 

UK/^IMIA. 

Uric  acid  {urates)  in  tJie  blood. — In  normal  condi- 
tions the  amount  of  uric  acid  (in  combination)  is  so 


small  that  it  cannot  be  detected  by  chemical 
means.  In  gout  there  is  relatively  a  consider- 
able quantity;  Garrod  found  •ooi75-'025,  per 
cent. ,  and  though  estimations  by  improved  methods 
have  given  rather  lower  figures,  the  general 
result  has  been  confirmed.  The  presence  of  uric 
acid  can  usually  be  demonstrated  by  the  '  thread- 
method  '  [see  Gout).  The  presence  of  uric  acid 
is,  however,  not  peculiar  to  gout,  as  it  has  been 
observed  in  other  diseases,  e.g.  in  cases  of  severe 
anemia,  in  pneumonia,  in  cardiac  disease  with 
dyspnoea,  and  in  nephritis.  In  leucocythemia  it 
has  been  found  by  some  observers,  while  others 
have  obtained  negative  results  ;  the  presence  of 
hypoxanthin  and  other  members  of  the  xanthin 
series  in  the  blood,  and  increase  of  uric  acid  in  the 
urine,  are,  however,  well-established  facts,  and 
usually  ascribed  to  the  increased  disintegration  of 
nuclein  contained  in  the  leucocytes.  In  the  other 
conditions  mentioned,  diminished  oxidation  and 
interference  with  excretion  may  also  be  variously 
concerned  in  the  presence  of  uric  acid  in  the 
blood. 

[a)  Increase  of  Fat — Liphamia. — The  amount  of 
fat  in  normal  conditions  becomes  more  abundant 
after  meals ;  it  is  also  increased  in  a  variety  of 
diseased  conditions.  In  diabetes  it  was  found  many 
years  ago  that  on  post-mortem  examination  in  some 
cases  the  fat  was  so  abundant  that  it  formed  a 
distinct  milky  scum  on  the  surface,  and  the  name 
'  liphemia '  was  applied  to  the  condition.  Later 
observations  have  shown  that  in  a  certain  proportion 
of  cases  of  this  disease  liphemia  can  be  detected 
during  life,  though  often  in  very  slight  degree  ;  in 
some  cases  of  diabetic  coma  it  has  been  found 
well  marked.  Its  presence  can  be  shown  by  filling 
a  fine  glass  tube  with  blood  and  examining  micro- 
scopically the  superficial  layer  after  the  blood  has 
been  allowed  to  stand  for  some  time.  An  oil- 
immersion  lens  should  be  used,  as  the  droplets  are 
sometimes  very  minute.  It  can  also  be  demonstrated 
by  staining  film-preparations  with  osmic  acid.  The 
exact  circumstances  determining  the  presence  of 
liphemia  and  regulating  its  degree  in  diabetes  are 
unknown.  Liphemia  has  also  been  found  to  occur 
in  cases  of  obesity,  phthisis,  alcoholism,  some 
fevers,  e.g.  typhus,  and  in  conditions  of  dyspnoea. 
Fatty  acids,  in  combination  as  salts,  have  also  been 
demonstrated  in  the  blood  in  various  fevers,  in  some 
cases  of  diabetes,  in  leucocythemia,  and  in  acute 
yellow  atrophy  of  the  liver,  their  presence  being 
supposed  to  be  due  to  defective  oxidation.  Fat 
may  also  enter  the  blood  in  comparatively  large 
droplets  in  fractures  of  bones  and  give  rise  to 
capillary  embolism.    See  Embolism. 

{e)  Increase  of  Sugar — MelitluTmia. — In  normal 
conditions  the  amount  of  dextrose  in  the  blood  is 
about  '015- -05  percent.,  showing  variations  accord- 
ing to  the  food  &c.  In  diabetes  the  amount  is  greatly 
increased,  rising  in  severe  cases  to  -5  per  cent. 
Along  with  this  the  specific  gravity  of  the  serum  is 
high  (unless  there  is  marked  cachexia),  and  the 
alkalinity  tends  to  be  diminished,  being  markedly  so 
in  the  condition  of  diabetic  coma,  owing  to  the  forma- 
tion of  diacetic,  oxybutyric,  and  other  fatty  acids. 
The  view  that  acetone  plays  an  important  part 
in  the  stage  of  coma  is  now  generally  discarded.  In 
some  cases  there  is  a  marked  increase  of  fat  [vide 
supra).  In  poisoning  W'ith  chloroform,  morphine, 
curare,  nitrites,  carbonic  oxide,  &c.  the  amount  of 
sugar  in  the  blood  is  distinctly  increased.    On  the 
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other  hand,  in  '  phloridzin  'diabetes,  though  a  large 
(|uantity  of  sugar  is  excreted  by  the  l<idneys,  the 
amount  in  the  blood  does  not  exceed  the  normal. 
The  percentage  of  sugar  has  been  found  to  be  raised 
in  some  cases  of  cancer,  sometimes  to  three  times 
the  normal,  and  to  be  diminished  in  nephritis 
(I'reund  and  Trinkler). 

(  /  )  Clioliiinia. — This  condition  may  be  said  to 
result  from  the  absorption  of  constituents  of  the 
bile  by  means  of  the  lymphatics,  and  is  manifested  by 
the  presence  of  jaundice.  P'ormerly  a  '  haemato- 
genous '  form  of  jaundice  was  believed  to  occur  in 
certain  diseases,  but  it  now  appears  that  in  such 
cases  there  is  increased  destruction  of  red  cor- 
puscles, increased  formation  of  bile-pigments  in  the 
liver,  and  thickening  and  stagnation  of  bile,  with 
consequent  absorption.  In  jaundice  the  serum  has 
a  bright  yellow  colour,  as  can  be  readily  demon- 
strated, and  even  the  tint  of  the  blood  may  be 
appreciably  altered.  The  bile-pigments  are,  how- 
ever, relatively  non-toxic,  as  considerable  quantities 
may  be  injected  into  the  blood  of  animals  without 
producing  serious  effects.  On  the  other  hand,  the 
salts  of  the  bile-acids  are  much  more  important, 
as  they  have  a  markedly  toxic  action,  and  to  their 
presence  most  of  the  symptoms  occurring  in 
jaundice,  e.g.  slowing  of  the  pulse-rate,  lassitude, 
somnolence,  are  in  all  probability  due.  In  severe 
'  toxaimic  jaundice,'  however,  many  of  the  symptoms 
are  due  to  the  toxins  which  produce  the  jaundice. 
One  point  of  interest  is  that  in  jaundice  the  red 
corpuscles  have  a  greater  resistance  to  dissolving 
agencies  than  in  health,  or  in  other  words  their 
isotonic  point  is  lowered  [vide  supra) — a  condition 
which  von  Limbeck  explains  as  being  due  to  the 
circumstance  that  the  less  resistent  red  corpuscles 
have  been  destroyed  by  the  bile-acids.  The 
presence  of  cholesterin  has  also  been  demonstrated 
in  the  blood  in  cases  of  jaundice,  but  it  is 
doubtful  what  part  it  plays  in  the  production  of 
symptoms. 

(g)  Melaiucmia. — This  term,  which  is  now  less 
used  than  it  was  formerly,  signifies  the  condition  of 
the  blood  in  malaria  when  it  contains  minute 
granules  of  black  pigment  which  may  be  either 
free  or  contained  within  leucocytes.  Similar 
particles  may  be  seen  in  the  interior  of  the 
Hicinatozooii  malaria,  and  there  is  no  doubt  that  the 
pigment  is  elaborated  from  hremoglobin  by  the 
activity  of  this  organism.    See  Malaria. 

Presence  of  bacteria,  toxins,  &^c. — This  subject 
win  be  treated  of  in  connection  with  the  individual 
bacterial  infections,  but  we  may  here  summarise  a 
few  of  the  chief  facts.  (l)  Bacterial  infections  in 
which  the  organisms  are  so  numerous  in  the  circu- 
lating blood  as  to  admit  of  their  easy  detection  by 
means  of  the  microscope  are  rare  in  the  human 
subject,  though  they  are  not  uncommon  in 
certain  of  the  lower  animals.  Relapsing  fever  is 
almost  the  only  example  in  which  the  blood  may 
be  said  to  abound  in  organisms.  (2)  In  a  con- 
siderable number  of  diseases  bacteria  are  present  in 
the  circulating  blood,  but  only  in  comparatively 
small  numbers.  Sometimes  they  can  be  found  on 
careful  microscopical  examination,  e.g.  in  plague, 
influenza,  anthrax,  but  usually  only  in  very  severe 
cases  and  often  only  shortly  before  death.  Some- 
times methods  of  cultivation  are  necessary  in  order 
to  demonstrate  their  presence,  and  for  this  purpose 
a  considerable  quantity  of  blood  removed  from  a 
vein  and  distributed  on  the  surface  of  the  culture- 


medium  gives  the  best  results.  By  this  method 
cultures  can  usually  be  obtained  in  severe  pyogenic 
infections,  ulcerative  endocarditis,  puerperal  septi- 
cfemia,  infections  by  the  pneumococcus,  &c.  {see 
Blood,  Examination  of).  (3)  In  a  number  of  diseases 
special  organisms  pass  by  the  blood-stream  to  various 
organs  where  they  settle  and  multiply,  but  they  do 
so  in  such  small  numbers  that  it  is  usually  quite 
impossiljle  to  obtain  them  from  the  blood  even  by 
means  of  cultivation  :  this  is  the  case  in  tuberculosis, 
glanders,  actinomycosis,  typhoid  fever,  and  ofte?i 
in  some  of  the  diseases  referred  to  in  the  preceding 
section.  (4)  In  yet  another  class  the  organisms  are 
practically  confined  to  the  local  lesions  in  the  tissues  ; 
if  a  few  enter  the  blood-stream  they  are  destroyed, 
and  accordingly  secondary  or  metastatic  lesions  do 
not  occur.  Cholera,  tetanus,  and  diphtheria  (at 
least  as  a  rule)  may  be  mentioned  as  examples  of 
this  group.  In  connection  with  the  examination  of 
the  blood  for  bacteria  and  the  interpretation  of 
results  oljtained,  it  should  always  be  borne  in  mind 
that  towards  the  end  of  life,  especially  when  death 
occurs  slowly,  the  normal  bacterium-free  condition 
of  the  blood  gradually  becomes  lost.  In  this 
way  various  bacilli  and  micrococci  may  be  present 
in  the  various  organs  owing  to  an  autc-iiwrtcni 
dissemination  by  the  blood-stream. 

With  regard  to  the  presence  of  toxijis  in  the 
blood,  it  need  only  be  remarked  here  that  we 
have  no  physical  or  chemical  means  of  detecting 
them  {see  Toxins).  Reference  may,  however,  be 
made  to  various  antagonistic  substances  {Antilwrpcr) 
which  may  appear  in  the  blood  during  an  attack  of 
certain  diseases,  as  well  as  be  developed  experi- 
mentally by  the  injection  of  the  corresponding 
bacterium  or  toxin.  This  fact  is  of  prime  impor- 
tance in  connection  with  the  defence  of  the 
organism  and  the  cure  of  disease.  Such  sulistances 
may  be  possessed  of  various  properties,  {a]  They 
may  be  antitoxic,  as  in  the  case  of  diphtheria,  in 
which  disease  it  has  been  shown  that  the  serum  of 
a  patient  who  has  recovered  has  the  property  of 
neutralising  a  certain  amount  of  diphtheria-toxin. 
(/')  They  may  have  a  protective  property  (without 
being  antitoxic),  as  shown  Ijy  injecting  some  of  the 
serum  with  the  corresponding  organism  into  an 
animal.  In  some  instances,  e.g.  in  the  case  of 
typhoid  fever  and  cholera,  this  is  associated  with 
a  lysogeiiic  or  bacteriolytic  action,  i.e.  one  which 
aids  in  [the  solution  and  destruction  of  the  bacteria. 
((■)  They  may  be  agglutinative,  i.e.  produce 
clumping  of  the  corresponding  bacterium.  This 
property — observed  in  the  case  of  typhoid,  cholera, 
Malta  fever,  plague,  and  many  other  infections — 
often  appears  early  in  the  disease  and  constitutes 
the  method  of  serum-diagnosis  {see  Serum-Dia- 
gnosis) ;  it  is  proliably  closely  related  to  the 
protective  property,  though  it  is  not  always  mani- 
fested by  a  serum  which  has  protective  powers 
(«'£"  Antitoxins).  All  these  suljstances  are  within 
certain  limits  specific,  and  are  probably  highly 
complicated  in  constitution,  but  possessing  a  specific 
chemical  afilinity  for  the  substance  introduced, 
e.g.  Vjacterial  protoplasm  or  toxin,  as  the  case 
may  Ije.  It  has  been  recently  shown  that  other 
antagonistic  sera  can  be  produced  by  the  injection 
of  various  organic  substances  :  for  example,  by  the 
injection  of  red  corpuscles,  leucocytes,  or  sperma- 
tozoa an  anti-serum  may  be  obtained  which  has  the 
power  of  dissolving  these  respective  bodies. 

Robert  Muir. 
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BLUE  DISEASE.— Synon.:  Morbus  CiTruleiis. 
A  term  applied  to  the  chronic  cyanosis  which 
sometimes  accompanies  congenital  disease  of  the 
heart.    See  Heart,  Congenital  Malformations  of. 

BOILS. — Synon.  :  Furuncles  ;  Fr.  Furomles  ; 
Ger.  Furiiiikelu. 

Definition. — A  boil  is  a  circumscribed  inflam- 
mation of  the  slcin  caused  by  the  growth  of  the 
.Staphylococcus  pyogenes  aureus  in  the  sebaceous 
glands  of  the  hair-follicles.  It  forms  a  small 
indurated,  painful,  conical  swelling,  which  com- 
monly suppurates  and  discharges,  in  addition  to 
pus,  a  soft  necrosed  core  or  slough,  in  which  are 
found  dead  portions  of  the  hair,  sebaceous  glands, 
and  connective-tissue-fibres. 

Pathology. — There  is  no  essential  distinguish- 
ing feature  between  a  boil  and  a  carbuncle.  Patho- 
logically they  are  due  to  the  same  process,  and  all 
intermediate  conditions  are  found.  In  the  case  of 
a  boil  the  staphylococci  gain  entrance  to  the 
duct  of  a  pilo-sebaceous  follicle  and  give  rise  to  an 
acute  inflammation  which  generally  involves  the 
neighbouring  connective  tissue  of  the  true  skin. 
If  many  adjacent  follicles  are  simultaneously  in- 
vaded, the  sites  of  infection  will  be  numerous,  the 
toxins,  secreted  by  the  staphylococci,  will  be 
intensified,  and  a  virulent  gangrenous  inflammation 
will  result  :  in  other  words,  a  carbuncle  will  be 
formed  {see  Carbuncle).  Boils  are  almost  always 
confined  to  the  skin,  but  in  rare  instances  the 
pyogenic  infection  spreads  to  the  subcutaneous 
tissue,  the  lymphatic  vessels  and  glands,  and  even  to 
the  veins,  causing  septic  thrombosis  and  in  certain 
cases  death  from  septicemia  or  px  cemia.  Boils  may 
form  in  any  part  of  the  body  where  sebaceous  glands 
exist.  They  are  rarely  met  with  on  the  hairy 
scalp,  and  practically  never  un  the  palms  and 
soles. 

^Etiology. — Though  the  Staphylococcus  pyo- 
genes aureus  is  the  essential  cause  of  boils,  predis- 
posing causes,  both  local  and  general,  play  an 
important  role.  Of  the  local  predisposing  causes 
friction  is  the  most  important.  Successive  crops  of 
Ijoils  often  form  on  parts  most  exposed  to  chafing, 
particularly  when  these  parts  are  also  brought  into 
contact  with  foul  discharges,  decomposing  animal 
matter,  or  dirt  of  any  kind. 

General  predisposing  cazises. — Among  the  general 
predisposing  causes,  glycosuria  takes  the  first  place, 
so  that  in  every  case  the  urine  should  Ije  examined. 
Next  in  importance  stands  albuminuria.  Among 
other  causes  may  be  mentioned  over-indulgence  in 
meat  and  alcohol,  dyspepsia,  constipation,  and  ex- 
hausting febrile  diseases,  particularly  typhoid  fever. 

Symptoms. — A  boil  first  appears  as  a  small 
swelling,  with  a  reddish  central  vesicle,  pierced  in 
the  middle  by  a  hair.  In  three  or  four  days  a  hard 
swelling,  somewhat  conical  in  shape,  with  a 
relatively  large  base  and  pointed  apex,  is  noticed. 
Even  at  this  stage  the  boil  may  abort,  but  suppura- 
tion usually  ensues.  During  the  .succeeding  two  or 
three  days  the  swelling  enlarges,  and  its  red  summit 
changes  to  a  yellowish-white  colour,  due  to  the 
subjacent  pus.  The  apex  of  the  boil  next  becomes 
perforated,  and  exit  is  given  to  pus  and  blood- 
stained fluid.  At  the  bottom  of  the  narrow 
opening  may  be  seen  the  greenish-white  slough  or 
core,  W'hich  is  separated  and  extruded  about  the 
eighth  to  the  tenth  day.  Tlie  pain  then  ceases 
and  healing  rapidly  ensues,  the  surrounding  indura- 


tion and  redness  simultaneously  disappearing.  It 
not  infrequently  happens  that  the  appearance  of 
one  furuncle  is  followed  by  a  growth  of  daughter- 
boils  which  radiate  outwards  from  the  parent-boil, 
and  are  due  to  infection  by  the  discharge. 
These  secondary  boils  may,  if  they  coalesce, 
give  rise  to  a  form  intermediate  between  a 
furuncle  and  a  carbuncle,  to  which  the  name  of 
carlnincitlar  boil  is  frequently  applied.  In  rare 
cases  of  more  generalised  furunculosis,  successive 
eruptions  of  boils  may  be  seen  in  different  parts  of 
the  body.  This  condition  may  last  for  months 
and  cause  extreme  debilit)'.  Convalescence  is  in 
such  cases  apt  to  be  much  prolonged. 

Pain  is  a  variable  symptom  in  boils.  It  is  most 
intense  where  the  disposition  of  the  skin  of  the 
part  does  not  allow  of  marked  swelling,  and  is 
therefore  intense  in  boils  on  the  nose  and  auricle, 
but  particularly  in  those  situated  in  the  external 
auditory  meatus.  Boils  in  the  last-named  site  are 
prone  to  block  the  meatus  and  cause  temporary 
deafness.  Boils  situated  on  the  ana)  margin,  a 
common  site,  cause  much  pain  in  sitting  and  in 
defascation. 

Prognosis  and  Complications.  — The  pro- 
gnosis is  favourable  except  in  cases  in  which  there  is 
some  serious  pre-existing  disease,  such  as  diabetes 
mellitus,  or  in  which  the  boil  is  situated  on  the  face 
or  upper  lip,  or  is  followed  by  such  complications 
as  lymphangitis,  adenitis,  phlegmonous  cellulitis, 
septic  phlebitis,  septicemia,  or  pyeemia.  Boils  situ- 
ated over  a  synovial  bursa,  as  in  the  case  of  the 
elbow  or  knee,  may  involve  the  subjacent  structures, 
giving  rise  to  suppurative  bursitis. 

Furuncles  of  the  Face. — The  large  majority 
of  these  run  the  same  favourable  course  as  those  in 
other  parts  of  the  body,  but  septic  phlebitis  is  a 
more  frequent  complication,  and,  when  present, 
gives  rise  to  a  grave  and  very  fatal  condition.  Such 
lesions  are  generally  designated  carbuncles  or  car- 
buncular  boils,  though  the  large  majority  are  furun- 
cles. In  these  cases  the  initial  focus  is  commonly 
quite  a  small  one,  and  is  in  60  per  cent,  of  fatal  cases 
situated  upon  the  upper  lip.  So  small  is  the  primary 
lesion  that  it  becomes  rapidly  hidden  by  the  extreme 
swelling  which  suddenly  occurs.  In  the  worst  cases, 
accompanied  by  a  rigor,  the  intense  swelling  and 
firm  oedema  involve  lips,  cheeks,  eyelids,  and  sub- 
maxillary regions,  the  tissues  of  the  face  becoming 
enormously  infiltrated  with  inflammatory  fluids. 
Violet  lines,  marking  out  the  inflamed  veins,  can 
often  be  seen  to  precede  the  swelling.  The  patient 
presents  every  symptom  of  severe  septic  poisoning, 
the  fever  is  high  (104°  or  105°  F.),  the  prostration  is 
extreme,  and  the  pulse  becomes  rapid  and  weak.  In 
the  majority  of  fatal  cases,  involvement  of  the  orbital 
cellular  tissues  next  occurs.  The  eye  is  protruded 
by  the  orbital  cellulitis,  and  the  septic  phlebitis  of 
the  ophthalmic  veins  spreads  to  the  cavernous  sinus 
and  the  membranes  of  the  brain.  Death  is  due  to 
meningitis,  septicKmia,  or  septic  sinus-thrombosis 
and  pyemia.  While  death  commonly  occurs  in 
cases  in  which  there  is  involvement  of  the  orbital 
contents,  recovery  sometimes  takes  place  after 
extirpation  of  the  globe,  which  operation  may  be 
needed  to  provide  for  the  escape  of  the  pus. 

Diagnosis. — A  boil  is  characterised  by  its  central 
cavity  and  slovigh,  whicli  distinguishes  it  from  acne, 
which  has  no  core.  The  malignant  boil  of  the  face 
above  described  has  been  confounded  with  malignant 
pustule.    Malignant  pustule,  however,  always  com- 


BOILS 


BONE,  DISEASES  OF  163 


■mences  as  a  vesicle,  under  which  is  a  brownish- 
black  slough,  with  a  ring  of  smaller  vesicles  around 
the  larger  one,  and  without  the  production  of  pus  or 
of  a  core.  The  local  lesion  in  malignant  pustule 
remains  indolent,  while  the  general  symptoms  rapidly 
increase  in  severity.    See  Pustule,  Malignant. 

Treatment.  —  i.  General. — The  urine  must  be 
tested,  and  if  either  glycosuria  or  albuminuria  be 
present,  suitable  treatment  must  be  directed  towards 
ihese  conditions.    Saline  purgatives  must  be  freely 
administered  ;  quinine  and  iron  are  beneficial  ;  and 
Jiquid  nourishment  should  be  given  as  plentifully  as 
may  be  possible.    Alcohol  is  only  advisable  in  cases 
(if  marked  prostration  and  of  copious  suppuration. 
In  the  early  stages,  before  the  pus  and  core  have 
been  evacuated,  and  when  the  pain  is  acute,  alcohol 
markedly  aggravates  the  suffering.    2,  Loeal. — The 
chief  objects  in  the  local  treatment  of  boils  are  to 
mitigate  the  pain  ;  to  prevent  the  growth  of  secondary 
boils  ;  and  to  avoid  all  sources  of  friction.    All  these 
indications  are  satisfactorily  met  by  smearing  the 
boil  and  its  reddened  areola  with  the  following  oint- 
ment : — Carbolic  Acid  gr.  xx  ;  Liquid  Extract  of 
Ergot  5jss  ;  Oxide  of  Zinc  5]  ;  Lanolin  §j,  and  cover- 
■;ng  it  with  antiseptic  cotton-wool.    This  treatment, 
except  in  serious  boils  on  the  face  calling  for  opera- 
,tive  treatment,  yields  results  unequalled  by  any 
■other  method.    Within  a  few  minutes  of  its  appli- 
cation the  pain  is  mitigated  and  the  vascular  con- 
gestion diminishes.    Under  this  treatment  daughter- 
boils  rarely,  if  ever,  occur.    Other  methods  of  treat- 
ment are  interstitial  injections  of  carbolic  acid  (lo 
per  cent,  solution  in  glycerine),  and  antiseptic  fomen- 
tations.    Plasters  should  not  be  used,  as  they  retain 
ihe  discharge.    Friction  must  be  avoided,  and  when 
boils  occur  on  the  neck  the  linen  collar  must  be 
discarded.    Crucial  incisions — the  rule  of  practice 
formerly — are  now  rarely  called  for  except  in  really 
large  and  very  painful  boils.    An  incised  boil  is  not 
cured  more  quickly  than  one  in  which  the  core  is 
spontaneously  discharged.    The  real  indication  for 
crucial  incision  is  severe  pain,  and  this  is  always 
markedly  relieved  by  the  application  before  men- 
tioned.   Should  a  crucial  iniscion  be  employed,  it 
is  well  to  remove  as  much  slough  as  possible  and  to 
paint  the  wound  with  pure  carbolic  acid. 

In  the  treatment  of  serious  boils  on  the  face, 
especially  on  the  upper  lip,  free  incision  is  to  be 
performed,  the  slough  removed,  and  the  wound 
treely  rubbed  witli  liquefied  carbolic  acid.  The 
surrounding  brawny  and  cedematous  parts  must  also 
be  freely  incised. 

IIekberi  P'.  Waterhouse. 

BONE,  Diseases  of.— Synon.  :  Fr.  Maladies  des 
Os  ;  Ger.  Kiiocheiikyankheiten.  —  Under  this  head 
are  included  : — Acute  and  Chronic  Inflammations 
of  bone  and  its  membranes,  with  the  consec[uences 
thereof,  such  as  Necrosis,  Caries,  and  Abscess  ; 
New  Growths,  which  arise  both  within  and  upon 
the  bone  ;  Malformations  ;  and  certain  disorders  of 
nutrition,  namely,  Hypertrophy  and  Atrophy. 

Viewed  in  another  aspect,  l>one-diseascs  may  be 
•divided  into  two  principal  groups,  which  somewhat 
overlap  one  another,  namely  (a)  those  which  are 
distinctly  inflainniatoiy  in  type  ;  and  (d)  those  of 
diathetic  origin. 

Bone-tissue  should  be  regarded  as  being  similar 

to  other  connective  tissues  ;  but  some  diseases 
affecting  it  are  rendered  obscure  by  its  structure, 

while  others  are  materially  modified  in  their  pro- 


gress, by  reason  mostly  of  its  meslies  being  filled 
with  lime-salts. 

I.  Inflammation.— As  a  matter  of  clinical 
convenience,  it  is  usual  lo  consider  separately  in- 
flammations of  the  periosteum,  of  the  bone  proper, 
and  of  the  medulla  ;  but  it  should  not  be  forgotten 
that  these  structures  are  throughout  continuous  and 
interdependent,  and  that  disease  is  rarely  exclusively 
confined  to  any  one  of  them  :  it  may  originate  or 
be  chiefly  developed  in  one,  but  it  cannot  long 
exist  without  involving  the  others  to  a  greater  or 
less  degree.  While  inflammation  of  bone  is  essen- 
tially the  same  as  inflammation  elsewhere,  its 
characters  are  modified  by  the  tissue  in  which  it 
takes  place,  according  as  the  periosteum,  the  com- 
pact or  the  cancellated  tissue  is  aff"ected.  The  bones 
are  most  frequently  affected  by  disease  during  the 
period  of  active  growth,  when  the  development  is 
proceeding  and  the  blood-supply  abundant.  The 
periosteum  is  especially  vascular  at  this  period  ; 
and  as  the  bone  derives  its  chief  supply  of  blood 
through  it,  it  powerfully  reacts  when  inflamed 
upon  the  bone,  and  inflammatory  changes  taking 
place  in  the  periosteum  are  very  seldom  limited  to 
this  membrane.  Inflammation  of  the  bone  is  very 
painful,  from  the  unyielding  nature  of  the  tissue  ; 
and,  when  the  inflammation  has  been  sufficient!)' 
intense,  the  vitality  of  the  bone  is  destroyed,  and 
the  dead  portion  is  subsequently  separated  with 
some  difficulty.  So  also  in  bone-disease  dependent 
upon  some  general  cause,  such  as  syphilis,  the 
characters  of  the  disease  may  be  modified  or  ob- 
scured by  the  mechanical  conditions  which  obtain. 

(A)  Periostitis. — Inflammation  of  the  perios- 
teum may  be  acute  or  chronic,  and  under  the 
former  heading  we  may  make  a  subdivision  into 
simple  or  infective  forms. 

{a)  Acute  simple  periostitis  occurs  after  an  injury 
(hence  frequently  called  '  traumatic  "),  or  in  rehition 
with  some  diathesis  such  as  rheumatism  or  gout. 
The  swelling  occurs  over  a  limited  area  and  is 
attended  by  pain  and  tenderness.  Resolution 
usually  takes  place,  but  more  rarely  there  may  be 
localised  suppuration  and  even  later  some  superficial 
necrosis.  Treatment  by  rest  and  hot  fomentations 
is  usually  effectual.  Should  the  pain  and  swelling 
continue,  a  linear  incision  will  be  appropriate. 

(/')  Acute  infective  or  suppurative  periostitis  or 
acute  necrosis  is  more  frequent  than  the  preceding, 
occurring  almost  exclusively  in  young  subjects 
during  the  active  development  of  the  bone.  It 
may  come  on  as  the  sequel  of  a  slight  injury,  Init  it 
is  directly  due  to  a  coccus  which  manifests  itself 
locally  in  the  injured  part.  Its  victims  may  be  out  of 
health,  and  the  writer  has  seen  the  disease  associated 
with  impetigo  contagiosa. 

The  long  bones,  particularly  those  of  the  lower 
limi),  are  most  frequently  attacked,  but  it  may  occur 
in  the  spinal  column  and  in  relation  with  the 
epiphyses  of  the  os  innoniinatum.  Several  bones 
are  often  involved,  and  in  these  cases  it  is  usual  for 
the  later  lesions  to  be  less  intense  than  the  initial 
lesion  :  so  much  so  is  this  the  case  that  the  involve- 
ment of  other  bones  may  not  be  suspected  until  the 
suljsequent  thickening  is  noticed.  This  disease  is 
almost  always  associated  with  a  varying  amount  of 
necrosis  :  hence  its  common  synonym.  It  will 
be  found  that  this  infective  process  rarely  remains 
localised  to  one  element  of  the  bone-architecture,  so 
under  this  particular  heading  will  Ijc  grouped  the 
signs  and  s\'mptoms  exhibited  in  general  in  these 
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cases,  attention  being  drawn  to  the  distinguishing 
features  in  any  one  of  them.  The  following  may 
be  the  starting  points  of  the  disease.  (l)  The  peri- 
osteum and  superficial  bony  layers  (acute  infective 
periostitis  or  osteoperiostitis).  (2)  The  medullary 
cavity  and  inner  layers  (acute  infective  osteomyelitis 
or  endostitis).  (3)  The  epiphysial  lines  beginning 
on  the  diaphysial  side  (acute  epiphysitis). 

From  mere  continuity  of  tissue  other  parts  of  the 
bone  than  the  point  of  origin  may  be  involved.  This 
is  particularly  seen  in  an  osteomyelitis  where  from 
the  medulla  both  epiphysial  lines  may  be  invaded, 
and  the  whole  length  of  the  periosteum  separated, 
causing  total  necrosis  of  the  diaphysis.  Again  the 
continuity  of  the  periosteum  with  the  epiphysial 
lines  and  the  joint-capsule  explains  the  frequent 
extension  from  such  a  starting-point  to  these 
structures.  The  actual  point  of  origin  may  be 
difficult  to  determine  in  the  early  stage,  but  later 
may  be  inferred  from  the  extent  of  the  subsequent 
necrosis. 

Pathology. — Rapid  exudation,  soon  becoming 
purulent,  takes  place  into  the  deeper  layers  of  the 
periosteum,  separating  it  from  the  bone,  or  into 
the  medullary  cavity.  In  either  case  the  blood- 
supply  to  the  bone  is  interfered  with,  causing 
necrosis,  which  is  likely  to  be  more  extensive 
where  the  origin  is  osteomyelitic.  The  separated 
periosteum  forms  a  new  shell  of  bone,  but  in  it 
certain  apertures,  'cloaca;,'  are  usually  left  due  to 
the  escaping  pus ;  through  these,  later  on,  the 
sequestrum  may  extrude.  When  the  disease  is 
central,  septic  thrombosis  is  very  liable  to  occur  in 
the  veins  of  the  bone,  and  emboli,  being  discharged 
into  the  circulation,  set  up  pyaemia.  Usually  the 
disease  is  arrested  at  the  epiphysial  junction,  but  in 
other  cases  extension  may  take  place  into  the  joint 
and  a  septic  arthritis  be  established  :  this  occurs 
particularly  in  the  hip-joint  and  is  due  to  the 
mutual  relations  of  epiphysis  and  joint.  Within 
the  past  few  )'ears  it  has  been  established  by  Becker, 
Krause,  Rosenbach,  and  others  that  this  disease  is 
due  to  a  micrococcus  identical  with  the  Staphylo- 
coccus pyogenes  aureus.  The  micrococci  from 
osteomyelitis  have  been  injected  subcutaneously 
and  have  produced  local  abscesses ;  and,  on  the 
other  hand,  staphylococci  from  abscesses  &c.,  when 
injected  into  the  circulation,  produce  the  same 
results  as  osteomyelitis.  As  in  other  abscesses, 
more  than  one  kind  of  organism  may  be  present,  and 
Fraenkel  has  recorded  cases  due  to  the  pneumo- 
coccus. 

Symptoms. — One  of  the  earliest  symptoms  of 
acute  periostitis  is  sudden  and  severe  pain  in  the 
affected  bone,  which  is  often  attended  by  shivering 
or  a  rigor  and  intense  fever.  The  temperature 
mounts  quickly  to  104°  or  105°  F.  There  is 
sweating,  rapid  feeble  pulse,  and  delirium,  aggra- 
vated at  night.  On  the  second  or  third  day  deep- 
seated  swelling  may  be  felt,  somewhat  indefinite  at 
first  ;  and  the  limb  is  swollen,  hot,  tense,  and 
lender.  An  obscure  sense  of  fluctuation  may  be 
distinguished  at  an  early  period  ;  but  when  fluctua- 
tion becomes  distinct  very  extensive  damage  will 
usually  have  taken  place.  After  an  interval  varying 
from  three  to  five  days,  the  inflammation  approaches 
the  surface,  the  skin  becomes  cedematous,  pits  on 
pressure,  and  finally  reddens  and  inflames.  The 
length  of  interval  depends  on  the  thickness  of 
muscles  and  soft  parts  covering  the  aft'ected  bone. 
Other  things  being  alike  in  respect  of  pain  and 


amount  of  fever,  the  longer  the  delay  in  the- 
appearance  of  external  swelling,  the  greater  the 
probability  that  the  medulla  with  the  adjacent  bone 
is  the  first  and  chief  tissue  engaged,  the  inflammation 
having  reached  the  periosteum  secondarily  ;  while 
the  early  appearance  of  swelling  and  fluctuation 
externally  suggests  that  the  inflammation  is  chiefly 
periosteal.    Septicemia  or  pytemia  may  supervene. 

Diagnosis. — This  disease  may  be  obscure  at  the 
commencement,  and  its  nature  overlooked.  It  has- 
often  been  mistaken  for  acute  rheumatism,  on 
account  of  the  swollen  joints  ;  for  phlegmonous 
erysipelas  ;  for  acute  cellulitis,  or  for  typhoid  fever. 
The  only  malady  which  acute  periostitis  really 
resembles  is  an  idiopathic  inflammation  of  the 
deep-seated  cellular  tissue  in  a  limb.  This  disease 
is  rare.  When  we  observe  the  chain  of  symptoms 
above  described  in  a  young  person,  we  may  safely 
assume  the  presence  of  an  acute  osteoperiostitis. 

Course  and  Terminations. — The  disease 
almost  invariably  terminates  in  suppuration  and 
necrosis  ;  resolution  happens  rarely,  but  necrosis  is 
not  inevitable,  even  after  suppuration.  In  a  few 
cases,  especially  in  young  children,  if  the  matter  be 
speedily  evacuated,  the  abscess  collapses,  the 
periosteum  reunites  with  the  bone,  and  no  necrosis 
takes  place.  This  result  is  unfortunately  quite 
exceptional.  Resolution  without  suppuration  may 
be  the  case  where  more  than  one  bone  has  been 
involved,  the  pain  and  tenderness  in  those  later 
attacked  being  succeeded  only  by  thickening. 

Prognosis. — This  must  be  founded  on  the 
extent  of  the  necrosis;  whether  blood-poisoning 
has  taken  place  ;  and  whether  the  adjacent  joints- 
are  implicated  in  the  disease.  Cure  cannot  take 
place  until  the  dead  bone  is  cast  off  or  removed, 
and  this  is  often  long  delayed.  The  usefulness  of  a 
limb  may  be  permanently  impaired  by  the  disease, 
or  it  may  require  amputation  ;  or  the  patient  may 
lose  his  life  from  the  exhaustion  of  the  discharge  or 
some  intercurrent  malady.  On  the  other  hand,  the 
use  of  the  limb,  and  the  health  of  the  patient,  may 
become  completely  re-established. 

Treatment. — Early  and  energetic  treatment  is 
of  the  greatest  importance,  as  it  affords  the  best 
prospect  of  averting  the  disastrous  consequences  of" 
acute  periostitis,  but  in  hospital  practice  the  cases  ■ 
are  rarely  seen  sufficiently  early.    In  the  first  stage 
the  limb  should  be  elevated,  and  cold  compresses 
applied.    As  soon  as  the  natui-e  of  the  affection  is 
suspected  free  incisions  down  to  the  bone,  so  as  to 
divide  the  periosteum,  are  indicated,  even  before - 
there  is  clear  evidence  that  pus  is  formed.  They 
relieve  pain  and  tension  ;  and,  by  permitting  the 
timely  escape  of  pus  as  soon  as  it  is  formed,  the 
amount  of  periosteal  separation,  and  consequently 
of  necrosis,  is  limited.    It  is  the  more  important  to- 
make  an  early  incision,  because  evidence  of  fluctua- 
tion is  at  first  by  no  means  easy  to  make  out  ;  and 
an  incision  down  to  the  bone  should  be  made  in  the 
centre  of  the  inflamed  area  in  all  cases  of  doubt. 
Antiseptic   precautions  should   always  be  taken. 
Sometimes   the   abscess-cavity   does   not  readil)' 
collapse  owing  to  its  walls  being  stiff  and  infiltrated, 
and  its  contents  may  become  septic,  thus  greatly 
increasing  the  patient's  risks.    If  there  be  synovial 
effusion   into   a    neighbouring    joint,    it  should 
be  kept  at  rest  by  means  of  a  splint  or  a  fixed 
bandage,  but  on  the  slightest  suspicion  of  the  nature 
of  the  effusion  it  may  be  aspirated  for  diagnostic 
purposes.    As  the  acute  symptoms   subside,  the- 
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■abscess-cavity  contracts,  one  or  more  sinuses  remain, 
and  the  dead  bonebeginsto  separate.  6et'NECR0Sls, 
page  167. 

Where  an  epiphysis  is  engaged  in  the  disease  the 
case  is  more  urgent  ;  the  fever  runs  higher,  the 
suppuration  is  greater,  and  the  degree  of  joint- 
implication  more  intense,  proceeding  in  extreme 
cases  to  suppurative  inflammation  and  destruction 
of  the  articulation.  In  such  involvement  of  the 
joint  free  incision  and  drainage  will  be  needed. 
The  affected  limb  should  always  be  supported  on  a 
splint.  Qidema  of  the  limb  often  indicates  a  deep- 
seated  phlebitis,  the  precursor  of  septic  poisoning. 
Under  these  circumstances,  amputation  is  often  the 
only  resource.  It  is  imperative  to  amputate  where 
there  is  extensive  bone-destruction,  and  the  sym- 
ptoms indicate  commencing  pyemia  ;  or  where, 
with  the  death  of  a  large  portion  of  the  shaft,  one 
or  both  of  the  neighbouring  joints  may  have  become 
gravely  implicated,  and  great  suffering  and  loss 
of  strength  forbid  us  to  temporise.  It  is  precisely 
in  these  cases,  however,  where  the  diaphysis 
has  become  necrosed  up  to  the  epiphysial  junction, 
that  good  results  are  attainable  by  the  immediate 
extraction  of  the  dead  bone.  The  part  of  the  shaft 
which  joins  the  epiphysis  becomes  rapidly  detached 
and  loose,  and  may  be  readily  separated  and 
removed,  while  the  portion  beyond  the  limit  of  the 
necrosis  in  the  other  direction  can  be  divided  with 
a  chain-saw.  It  is  difficult,  however,  in  the  early 
stage  to  diagnose  the  extent  of  the  necrosis.  Where 
the  joints  both  above  and  below  are  involved, 
amputation  is  usually  necessary. 

(b)  Chronic  periostitis. — This  disease  is  usually 
due  to  some  diathetic  cause,  but  may  result  from 
injury,  or  from  some  continuous  pressure  or  source 
of  irritation.  It  is  most  frequent  on  the  superficial 
parts  of  the  skeleton,  as  the  tibia,  clavicle,  skull, 
and  ribs,  but  may  affect  any  bone  ;  and  it  is  often 
oVjserved  at  the  origin  or  insertion  of  muscles. 
When  the  disease  arises  from  a  general  cause,  such 
as  syphilis,  many  parts  of  the  skeleton  are  affected  ; 
when  from  a  local  one,  usually  only  one. 

Symptoms. — Chronic  periostitis  often  takes  the 
form  of  what  is  called  a  node — a  tender,  more  or  less 
painful,  rounded  or  oval  swelling  ;  at  first  tense  and 
hard,  afterwards  softer  or  even  fluctuating.  The  pain 
is  more  severe  at  the  outset,  from  the  tension  of 
the  parts  involved,  and  is  generally  worse  at  night. 
Subsequently  the  swelling  becomes  indolent,  and 
painless,  unless  it  is  pressed  upon  ;  and  the  eftused 
matter  may  become  organised  first  into  fibrous  tissue 
and  then  into  bone.  Nodes  are  due  to  a  localised 
inflammation,  forming  a  well-marked  projection  on 
■the  bone,  which  may  undergo  resolution,  suppurate, 
or  ossify,  according  to  circumstances. 

Prognosis. — In  chronic  periostitis  this  is  usually 
favourable.  Under  the  influence  of  early  and  suit- 
able treatment,  the  inflammatory  products  are 
•completely  absorbed,  and  the  bone  resumes  its 
natural  shape.  If  the  chronic  inflammation  of  the 
periosteum  be  permitted  to  proceed  unchecked,  a 
deposit  of  new  osseous  lamelLx  usually  takes  place 
on  the  surface  of  the  affected  bone,  giving  rise  to 
permanent  thickenings,  or  even  to  osteophytic 
growths.  These  are  composed  of  light  porous  bone, 
with  a  rough  surface.  The  skeleton  of  a  syphilitic 
subject  will  often  present  numerous  thickenings  of 
this  nature.  On  making  a  section  of  the  bone,  it  is 
easy  to  see  that  the  new  bone  is  superimposed  upon 
Ihe  old,  and  is  formed  by  the  periosteum. 


Treatment. — When  due  to  a  local  cause,  the 
swelling  will  often  spontaneously  subside  with 
removal  of  the  cause  and  rest  to  the  part  ;  but  in 
obstinate  cases  iodide  of  potassium  internally,  and 
i(5dine-ointment  or  blistering  externally,  may  be 
required.  If  the  subject  be  unhealthy,  or  if  the 
original  injury  be  considerable,  suppuration  may 
take  place,  when  the  treatment  will  be  that  of  an 
inflammatory  abscess.  Syphilitic  nodes,  which  arc 
a  very  common  expression  of  chronic  periostitis, 
yield  rapidly  to  the  influence  of  iodide  of  potassium  ; 
and  this  in  some  cases  may  usefully  be  combined 
with  a  mercurial  course.  Blistering  or  friction 
externally  is  hurtful  in  such  cases.  Syphilitic  nodes 
are  not  at  first  prone  to  suppuration,  and  even  when 
they  become  soft  and  fluctuating,  and  the  skin 
reddens  over  them,  they  should  not  be  mistaken  for 
abscesses,  as  they  do  not  require  incision,  and  will 
readily  be  absorbed  under  suitable  treatment. 

Periostitis  after  fevers. — A  peculiar  form  of 
periostitis  is  occasional!)'  observed  as  a  sequel  of 
specific  fevers,  especially  typhoid  fever.  It  is  due  to 
a  mild  infection  from  some  ulceration,  such  as  Peyer's 
patches  in  typhoid  fever  or  the  throat  in  scarlet  fever. 
In  typhoid  fever  it  occurs  during  convalescence,  and 
without  general  symptoms.  It  takes  the  form  of  hot, 
painful,  and  tender  nodes,  frequently  symmetrical, 
and  often  placed  on  the  tibia  ;  the  disease  is  also 
found  on  the  ribs  and  other  bones.  It  may  be 
associated  with  necrosis,  but  if  so  the  extent  of  the 
dead  bone  is  small  in  proportion  to  the  inflamed 
area  of  periosteum.  The  general  health  is  not 
seriously  aft'ected  by  the  periostitis,  and  the  disease 
is  amenaVjle  to  treatment  by  iodide  of  potassium, 
combined  with  iodide  of  iron. 

(B)  Osteitis. — Osteitis  is  an  inflammation  chiefly 
affecting  the  bone-substance.  It  may  be  either 
acute  or  chronic. 

[a)  Acute  osteitis  is  neither  clinically  nor  patho- 
logically to  be  distinguished  from  acute  osteomyelitis 
or  endosteitis.    See  OsTEOMYELn  is,  p.  166. 

{b)  Chronic  osteitis  is  a  disease  beginning  in  the 
bone,  in  which  from  first  to  last  the  chief  changes 
occur,  the  periosteum  being  secondarily  engaged. 
This  affection  may  result  from  injury,  or  be  excited 
by  exposure  to  cold  ;  but  it  is  often  associated  with 
syphilis,  tuberculosis,  gout,  or  rheumatism,  the  first 
being  the  most  frequent  cause.  It  may  occur  in 
any  part  of  the  skeleton  ;  the  chief  changes,  when 
produced  by  syphilis,  occur  in  the  shafts  of  the  long 
bones.  They  consist  mainly  of  hypertrophy,  and 
the  bone  is  ultimately  increased  in  thickness,  in 
length,  and  generally  in  density  :  its  interior  is  often 
transformed  into  sclerosed  bone-tissue,  and  the 
medullary  cavity  is  obliterated.  Another  form, 
associated  with  the  strumous  diathesis,  is  generally 
seated  in  the  joint-ends  of  the  long  bones,  and  in 
the  spongy  Ijones.  It  is  prone  to  end  in  suppura- 
tion, accompanied  by  either  caries  or  necrosis,  or 
may  terminate  in  the  condition  known  as  osteo- 
porosis or  rarefying  osteitis.  The  gouty  and 
rheumatic  forms  are  associated  with  evidence  of  the 
presence  of  either  of  these  diatheses. 

Pathology. — Increased  vascularity  first  takes 
place,  the  Haversian  canals  enlarge,  the  canaliculi 
disappear,  the  cancelli,  containing  the  inflamma- 
tory products,  enlarge,  and  the  earthy  matter 
diminishes.  Hence  the  inflamed  bone  softens,  and, 
if  macerated  at  this  stage,  will  be  found  compara- 
tively light  and  porous.  When  the  inflammation 
afi'ects  the  superficial  laminje  of  the  bone,  the  peri- 
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osteum  becomes  thick  and  vascular  ;  if  the  deeper 
parts  are  involved,  similar  changes  will  occur  in  the 
endosteum.  The  porous  condition  of  the  bone  may 
become  permanent,  when  the  condition  is  called 
osteoporosis,  the  result  of  so-called  rarefying  osteitis  ; 
or  the  granulations  become  transformed  into  new 
bone,  and  the  cancellous  structure  is  filled  with 
osseous  deposit,  so  that  the  whole  of  the  inflamed 
area  becomes  very  dense,  and  is  then  said  to  be 
sclerosed  ;  or  the  inflammatory  process  may  ter- 
minate in  suppuration,  followed  by  caries  or 
necrosis  ;  or  an  abscess  may  form  in  the  interior  of 
the  bone,  and  be  either  diffused  or  circumscribed. 

Symptoms. — These  are  insidious,  very  obscure 
at  the  outset,  and  may  be  mistaken  for  those  of 
chronic  rheumatism,  or  simple  periostitis.  They 
consist  chiefly  in  aching,  gnawing  pain  in  the 
affected  bone,  with  characteristic  remissions  and 
nocturnal  exacerbations.  The  bone  is  tender  on 
pressure,  and  feels  increased  in  bulk  at  first,  from 
the  infiltration  of  the  immediately  surrounding  soft 
tissues  ;  subsequently  the  bone  itself  enlarges.  There 
is  often  increase  of  heat  in  the  limb.  The  progress 
is  chronic.  If  unchecked  by  treatment,  chronic 
osteitis  may  give  rise  to  considerable  deformity. 

Treatment. — Treatment  should  be  directed  to 
the  cause  of  the  disease.  If  this  be  syphilis, 
antisyphililic  treatment  will  be  followed  by  good 
results  ;  even  in  chronic  bone-inflammation  not 
dependent  on  syphilis,  iodide  of  potassium  is  often 
of  great  service.  Local  counter-irritation  may  also 
be  employed.  Often  the  cause  cannot  be  made  out, 
and  if  iodide  of  potassium  fail  in  producing  an  effect 
,we  must  fall  back  on  general  treatment.  In  the 
early  subacute  stage,  rest,  with  elevation  of  the 
affected  part,  is  very  desirable.  Warm  fomenta- 
tions, followed  by  iced  compresses,  relieve  the 
sufifering.  If  there  be  much  pain  and  tension, 
-leeches  should  be  applied.  Puncturing  the  tissues 
down  to  the  inflamed  bone,  with  a  tenotomy- 
knife  or  fine  bistour}',  relieves  the  tense  periosteum, 
and  allows  extravasation  beneath  it  to  escape,  so 
that  the  pain  promptly  abates. 

(C)  Osteomyelitis. — This  is  an  inflammation  of 
the  medullary  cavity  and  the  endosteum.  Like 
osteitis  it  may  be  either  acute  or  chronic. 

{a]  Acute  simple  osteomyelitis  will  occur  in  a 
varying  degree  in  any  injury  to  the  medulla  which 
remains  aseptic,  as  in  simple  or  compound  fractures 
or  after  amputations. 

Acute  infective  osteomyelitis  has  been  referred  to 
before  under  acute  infective  periostitis,  and  here  the 
infection  had  been  derived  from  the  blood.  Any 
open  wound,  whether  due  to  a  compound  fracture 
or  amputation,  where  the  medullary  cavity  has 
been  opened,  may  become  contaminated  with 
septic  products,  and  an  acute  septic  osteomyelitis 
develop.  This  condition  is  very  liable  to  be 
associated  with  septic  thrombosis  and  pyaemia. 
The  appearance  of  the  wound  will  change  and  there 
will  be  some  swelling  of  soft  parts  and  tenderness 
about  the  bone.  The  discharge  alters  and  may  be 
offensive.  With  this  there  will  be  some  fever  and 
probably  a  rigor.  On  opening  up  an  amputation 
stump  which  has  become  septic  the  periosteum  will 
be  found  separated  from  the  bone,  which  is  dis- 
coloured, and  the  medulla  will  have  lost  its  normal 
vascularity.  The  prognosis  in  these  cases  is  gene- 
rally bad. 

Treatment. — Directly  such  a  complication  is 
-.suspected  the  wound  must  be  most  thoroughly  ex- 


amined. If,  after  cleansing  the  wound  well  and  get- 
ting rid  of  all  tension,  the  medulla  near  the  surface 
seems  vascular,  we  may  temporise,  provided  that  the 
constitutional  symptoms  allow  of  it.  But  as  this  is 
rarely  the  case  amputation  is  usually  required.  To 
get  above  the  diseased  medulla  it  is  generally  held 
that  no  operation  is  of  any  avail  unless  the  whole  of 
the  diseased  bone  is  removed.  In  dealing  with 
the  upper  end  of  the  femur  the  medulla  has  been 
scraped  out  and  packed,  and  by  some  this  method 
has  been  extended  to  other  bones  instead  of  re- 
sorting to  a  high  amputation. 

ib)  Chronic  osteomyelitis  is  an  obscure  affection, 
not  to  be  distinguished  either  clinically  or  patho- 
logically from  chronic  osteitis.  It  may  terminate 
in  sclerosis,  or  in  the  formation  of  an  abscess.  Sec 
Chronic  Osteitis,  p.  165. 

2.  Abscess. — This  is  a  term  usually  applied  to> 
a  limited  suppuration  in  the  bone,  unattended  by 
any  marked  necrosis.  Young  adults  are  most 
prone  to  the  disease,  or  bo3's  about  the  age  of 
puberty  ;  it  is  very  rare  in  women.  It  is  the  result 
of  a  chronic  inflammation  of  bone,  which  may  be- 
associated  with  some  injury  or  due  to  tuberculosis. 
This  affection  is  most  frequently  met  with  in  the 
upper  and  lower  extremities  of  the  tibia,  just  ex- 
ternal to  the  epiphysial  cartilage,  less  frequently 
in  the  ends  of  the  femur,  only  occasionally  in  other 
bones,  and  very  seldom  in  the  compact  tissue  any- 
where. 

Symptoms. — A  circumscribed,  slightly  elevated, 
very  tender  and  painful  swelling  may  be  discovered;, 
on  the  surface  of  the  bone.  This  is  due  to  a  local 
periostitis  with  new  bone-deposit.  In  old-standing 
cases  the  bone  is  often  half  an  inch  or  an  inch 
longer  than  its  fellow,  by  reason  of  the  chronic 
hypersemia  and  consequent  increase  of  activity  of 
growth  at  the  epiphysis.  The  skin  and  superficial, 
parts  are  unchanged  at  first,  or  there  may  be  but 
trifling  subcutaneous  cedema.  There  is  often  slight, 
local  increase  of  temperature.  The  pain,  aggra- 
vated on  deep  pressure  at  the  central  point,  is  often, 
intolerable.  It  is  intermittent  at  first,  but  generally 
worse  at  night.  After  a  time  it  becomes  con- 
tinuous, and  deprives  the  patient  of  all  rest,  owing, 
to  its  severity.  The  abscess  may  persist  with  little 
change  for  months  or  years.  The  symptoms 
generally  resemble  those  of  osteitis,  from  which  at 
the  outset  it  is  difficult  to  distinguish  this  affec- 
tion. When  the  abscess  approaches  the  periosteal 
surface,  the  soft  parts  become  involved,  and  there 
will  be  slight  redness  and  oedema  of  the  skin. 
More  rarely  the  pus  makes  its  way  into  the  adjacent 
articulation,  in  which  it  sets  up  desti'uctive  inflam- 
mation ;  but  usually  the  joints  are  free  from  impli- 
cation. The  subjects  of  the  disorder  have  often 
suffered  from  antecedent  bone-disease.  Evidence 
of  this  should  be  looked  for,  as  giving  a  clue  to  the 
diagnosis. 

Treatment. — Spontaneous  cure  cannot  occur  :: 
even  if  the  abscess  discharge  itself,  a  permanent 
fistula  will  usually  remain.  It  is  necessary  to  lay 
the  abscess-cavity  freely  open.  A  crucial  incisioix 
must  be  made  through  the  soft  parts,  down  to  the, 
bone,  at  the  most  tender  and  prominent  point,  and, 
a  disc  of  bone  removed  by  the  bone-trephine — an, 
instrument  without  a  shoulder,  about  half  an  inch 
in  diameter.  The  sudden  loss  of  resistance  indi- 
cates the  piercing  of  the  abscess-cavity.  The  layer 
of  granulation-tissue  lining  its  interior  should  not 
be  interfered  with,  but  the  cavity  simply  washed 
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out.  The  pus  is  often  foul,  and  greenish  in  colour. 
The  wound  should  be  dressed  antiseptically  ;  granu- 
lations presently  fill  it,  which  are  subsequently 
transformed  into  a  fibrous  cicatrix.  Immediate 
and  permanent  relief  follows  the  operation.  If  the 
abscess  is  missed,  the  trephine  may  be  re-applied, 
or  drill-punctures  made  in  the  most  likely  directions 
in  the  adjacent  bone,  in  order  to  discover  the  pus. 
Sometimes  an  error  of  diagnosis  is  committed, 
and  the  symptoms  are  found  to  arise  from  chronic 
osteitis,  without  suppuration.  The  operation, 
nevertheless,  affords  relief  in  these  cases  also. 
When  there  is  doubt,  a  preliminary  course  of 
iodide  of  potassium  will  often  remove  it. 

3.  Caries. — The  term  caries  does  not  express 
any  definite  disease,  although  so  frequently  used  as 
a  s}'nonym  of  tuberculosis  of  bone,  but  only  a  patho- 
logical state  which  may  be  produced  by  several 
causes.  It  has  been  spoken  of  as  '  ulceration  of 
bone'  or  'molecular  death.'  Its  essential  feature 
is  a  rarefying  osteitis  which  involves  usually  the 
cancellous  tissue,  the  bony  framework  gradually 
disappearing  in  front  of  the  granulation-tissue. 

Many  forms  of  caries  have  been  described. 
'  Simple  caries '  may  be  met  with  in  its  most 
typical  form  (l)  in  an  acute  septic  arthritis,  where, 
after  the  destruction  of  the  cartilage,  the  ends  of 
the  bone  become  involved  ;  or  (2)  on  the  surface  of 
a  bone  where  the  soft  parts  are  destroyed.  '  Caries 
fungosa,'  'caries  necrotica,' and  'caries  sicca '  are 
variaticms  in  the  tubercular  process,  and  will  be 
referred  to  under  that  heading  {vide  infra). 

4.  Necrosis. — The  complete  arrest  of  nutri- 
tion in  a  portion  of  bone  from  any  cause  is  followed 
by  the  death  or  necrosis  of  the  bone,  and  by  a 
series  of  inflammatory  changes  in  the  adjacent 
parts,  which  result  in  the  complete  separation  of 
the  dead  from  the  living  tissue.  It  is  a  common 
result  of  the  acute  inflammation  of  bone  which  is 
invariably  connected  with  some  septic  or  infective 
cause. 

/Etiolociy. — Necrosis  is  most  frequently  the 
result  of  acute  bone-inflammation  or  severe  injury, 
as  after  amputation,  compound  fracture,  or  con- 
tusion. It  is  especially  prone  to  happen  in  the 
compact  tissue,  but  it  also  occurs  in  the  spongy 
structure,  as  the  ends  of  the  long  bones,  or  the 
tarsus  and  carpus,  where  it  is  usually  associated 
with  more  chronic  forms  of  inflammation,  and  is 
more  limited,  as  in  necrotic  caries.  The  peculiar 
nature  of  the  blood-supply  to  bone,  and  the  facility 
with  which  it  may  be  interfered  with  or  arrested 
under  the  pressure  of  inflammatory  exudation,  go 
far  to  explain  the  frequency  of  necrosis  as  a  result 
of  bone-inflammation.  Acute  suppurative  osteo- 
periostitis or  osteomyelitis  rarely  terminates  without 
necrosis.  Whether  the  dead  bone  will  be  in  the 
superficial  or  the  deep  lamelke,  or  include  the 
whole  thickness,  depends  on  the  seat  of  the  inflam- 
mation, and  on  the  extent  to  which  the  periosteum 
and  endosteum  are  respectively  implicated.  The 
long-continued  action  of  crude  phosphorus,  as 
observed  in  match-makers,  and  also  of  mercury, 
may  induce  necrosis.  Syphilis  is  a  frequent  cause 
of  necrosis,  through  its  tendency  to  produce  chronic 
osteoperiostitis,  the  sclerosed  bone  thus  originated 
being  afterwards  prone  to  necrose.  It  is  not  an 
uncommon  sequel  during  convalescence  from  some 
eruptive  and  continued  fevers.  After  scarlatina, 
osteoperiostitis,  followed  by  necrosis,  is  by  no 
means  rare,  although  affections  of  the  joints  are 


more  common.  It  is  probable  that  many  cases  of 
necrosis  occurring  in  childhood  are  connected  with 
an  antecedent  attack  of  scarlet  fever,  e.g.  necrosis  of 
the  petrous  portion  of  the  temporal  bone  as  a  conse- 
quence of  otitis.  Arterial  thrombosis  and  embolism 
are  occasional  sequete  of  typhus,  and  may  produce 
a  local  gangrene,  not  only  of  the  soft  parts,  but  of 
bone.  This  is,  however,  more  frequent  in  con- 
nection with  typhoid  fever.  In  endocarditis  the 
nutrient  artery  of  a  bone  has  been  found  oblite- 
rated by  an  embolus,  thus  producing  necrosis. 

Pathology. — After  the  death  of  a  portion  tif 
bone,  the  living  tissue,  in  immediate  contact  with 
the  dead,  becomes  inflamed.  The  Haversian 
canals  and  canaliculi  become  distended  with  migra- 
tory cells  ;  the  leucocytes  multiply,  and  by  degrees 
consume  the  hard  substance  of  the  bone  ;  the 
trabecute  are  absorbed  or  eaten  away  ;  loops  of 
capillaries  form  from  the  pre-existing  vessels  :  a 
granulating  surface,  in  fact,  is  formed  in  the  layer 
of  living  bone,  surrounding  or  in  contact  with  the 
dead,  in  a  manner  precisely  similar  to  what  takes 
place  in  the  soft  parts  when  a  slough  is  being 
detached.  The  periosteum  separates  from  the 
bone,  and  becomes  thick  and  vascular,  while  the 
osseous  surface  beneath  is  smooth  and  white,  like 
macerated  bone.  In  cases  of  syphilitic  necrosis,  as 
well  as  in  that  resulting  from  phosphorus,  the 
surface  is  rough  from  antecedent  periosteal  deposit, 
and  in  the  former  the  interior  may  also  lie 
sclerosed.  How  the  osseous  trabeculte  are  dis- 
solved or  disintegrated  at  the  surface  of  separation, 
so  as  to  loosen  the  dead  bone,  is  not  certain. 
Probably  the  granulation-tissue  that  forms  from  the 
living  bone  possesses  phagocytic  properties,  and 
thus  disposes  of  the  calcareous  particles.  The  pus 
that  is  formed  has  a  mechanical  influence,  while 
according  to  one  theory  lactic  acid  is  produced, 
which  transforms  the  insoluble  into  soluble  salts  of 
lime.  While  this  loosening  process  is  going  011, 
new  bone,  formed  chiefly  from  the  periosteum, 
which  becomes  thick  and  vascular,  is  being 
deposited,  constantly  becoming  thicker,  and  with 
one  or  more  openings  in  it  for  the  escape  of  pus, 
called  cloaca,  so  that  eventually  the  dead  portion 
becomes  completely  invaginated,  and  is  named, 
from  its  position,  a  scqiiestrutn.  This  sequestration 
of  the  dead  bone  is  not  invariable.  For  instance, 
in  the  spongy  bones,  the  bones  of  the  skull,  and 
the  upper  jaw,  or  where  from  any  cause  the  perios- 
teum has  been  destroyed,  no  sheath  of  new  bone 
will  be  formed.  Necrosis  very  rarely  takes  place 
without  suppuration  :  when  this  does  happen  the 
nature  of  the  case  is  very  obscure.  It  has  been 
aptly  called  '  quiet '  necrosis.  Occasionally  nearly 
the  whole  shaft  of  a  long  bone  iias  been  found 
necrosed,  and  after  an  interval  of  months,  or  even 
years,  no  suppuration  may  have  taken  place.  Such 
forms  of  necrosis  are  usually  central  and  limited  in 
extent.  They  may  very  closely  simulate  malignant 
disease,  and  often  cannot  be  relieved  or  even 
recognised  save  after  amputation.  A  chronic 
osteitis,  followed  by  hypertrophy  and  sclerosis  of 
the  bone,  is  the  most  common  antecedent  condition 
of  this  form  of  necrosis. 

Treatment. — The  changes  already  described, 
which  separate  the  dead  bone  from  the  living,  dr. 
not  cause  its  expulsion  from  the  body.  On  the 
contrary,  they  shut  it  up,  like  a  kernel  within  its 
shell,  and  nothing  so  imperatively  demands  surgical 
interference  as  the  presence  of  necrosed  bone. 
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acts  as  a  foreign  body,  is  a  constant  source  of  risk 
to  the  patient,  and  should  be  removed  as  soon  as 
practicable.  Its  continued  presence  excites  the 
periosteum  to  further  formation  of  bone,  so  that  the 
invaginating  sheath  becomes  of  great  thickness  in 
old-standing  cases.  The  period  at  which  an  opera- 
tion is  usually  undertaken  is  when  the  sequestrum 
has  become  loose,  and  the  time  required  for  this 
purpose  varies  with  the  extent  of  the  necrosis.  In 
the  actively  growing  bones  of  the  young,  especially 
when  the  sequestrum  involves  the  epiphysial  junction, 
the  process  of  separation  is  accomplished  more 
quickly  than  in  the  adult.  Roughly  estimated,  a 
period  of  from  three  to  six  months  might  be  named 
as  that  within  which  loosening  of  the  sequestrum 
usually  occurs.  Beyond  the  latter  term  an  effort  to 
extract  the  dead  bone  should  not  be  delayed,  even 
if  it  cannot  be  felt  to  be  loose.  Among  other  risks 
involved  by  delay  may  be  that  of  amyloid  degenera- 
tion of  the  viscera,  principally  the  liver,  kidneys, 
and  spleen,  which  are  subject  to  this  change  as  the 
consequence  of  long-continued  discharge  from  bone- 
disease.  In  order  to  remove  a  sequestrum,  a  director 
should  first  be  introduced  through  a  cloaca  as  a 
guide,  and  the  soft  parts  sufficiently  divided.  An 
adequately  large  opening  must  now  be  made  in  the 
encasing  sheath  of  new  bone  with  the  chisel, 
trephine,  small  saw,  or  cutting-forceps,  and  the 
dead  bone  extracted,  either  in  one  or  several  pieces, 
as  may  be  the  more  convenient.  The  operation 
may  prove  difficult  on  account  of  great  thickness  of 
the  soft  parts,  or  of  the  sequestral  envelope,  or 
because  the  sequestrum  itself  is  extensive.  After 
the  removal  of  the  dead  bone  the  cavity  fills  with 
granulations,  which  subsequently  ossify,  and  the 
soft  parts  cicatrise.  When  the  loss  of  bone-substance 
is  very  large  the  reparative  process  has  been  much 
facilitated  by  the  implantation  of  small  pieces  of  bone 
from  a  freshly  killed  rabbit.  Finally  the  sequestral 
envelope  of  new  bone  is  partly  absorbed,  partly 
consolidated,  just  as  the  redundant  callus  is  after 
fracture,  and  the  bone  tends  more  or  less  to  resume 
its  normal  size  and  shape. 

5.  Diseases  of  Infective  Origin  (graiiu- 
loinata). — (a)  Tuberculosis. — A  very  large 
majority  of  the  cases  of  chronic  bone-disease  are  the 
result  of  tubercular  infection.  This  form  of  local 
tuberculosis  is  most  frequent  in  young  subjects,  but 
it  may  arise  after  middle  life  and  form  one  of  the 
lesions  designated  as  'senile  tuberculosis.'  The 
parts  usually  involved  are  (I)  the  cancellous  tissue 
of  the  small  bones  of  the  carpus  and  tarsus,  (2)  that 
in  close  relation  with  the  epiphysial  cartilages  at  the 
end  of  the  long  bones,  or  (3)  that  of  the  vertebras. 
The  small  long  bones  of  the  hand  and  foot  are 
frequent  sites,  but  here  the  lesion  is  mostly  an  osteo- 
myelitis. Involvement  of  the  shaft  of  the  long 
bones,  although  it  occurs,  is  rare. 

I'athology. — Thedisease  of  the  bone  is  a  chronic 
inflammation  causing  a  rarefying  osteitis  or  '  caries,' 
but  occurring  secondarily  to  the  formation  and 
degeneration  of  '  tubercles.'  This  invasion  of  the 
healthy  bone  by  the  granulation-tissue  is  progressive. 
True  pus  is  not  present  unless  there  is  an  additional 
infection  from  pyogenic  bacteria.  Certain  clinical 
terms  are  associated  with  the  starting-point  of  the 
disease  and  with  the  pathological  changes.  The 
frequent  origin  beneath  the  articular  cartilage  of  a 
joint  accounts  for  the  term  '  subarticular  caries.' 
The  usual  sequel  here  is  absorption  and  perforation 
■of  this  cartilage  with  involvement  of  the  joint-cavity, 


the  granulations  frequently  being  exuberant  and 
sprouting  (caries  fiingosa).  During  the  invasion  of  the 
bone  by  the  granulation-tissue  certain  areas  of 
rarefied  bone  may  be  isolated  before  they  have 
become  completely  absorbed.  Should  degenerative 
changes  now  occur  in  these  granulation-barriers,  these 
portions  of  bone  are  cut  off  from  their  blood-supply 
and  appear  as  small  sequestra  {caries  necrotica).  If 
the  products  of  degeneration  are  occluded  in  the 
surrounding  bone  a  chronic  abscess  of  bone  is  formed. 
A  more  favourable  course  may  be  run  when  the 
bone  is  progressively  absorbed  without  any  such 
degenerative  changes  in  the  granulation-tissue,  the 
latter  becoming  organised  and  the  neighbouring 
bone  often  sclerosed  (caries  sicca),  a  process  most 
frequently  met  with  at  the  upper  end  of  the  humerus. 
Miliary  tuberculosis  may  be  met  with,  particularly 
in  the  medulla,  but  it  only  occurs  as  a  part  of  a 
general  tuberculosis,  has  no  clinical  significance, 
and  is  very  rare. 

Symptoms. — Of  the  general  process  there  are  no 
special  symptoms  be)-ond  those  related  to  the  part 
mvolved.  The  condition  of  health  varies  consider- 
ably, but  a  history  of  any  hereditary  tendency  to 
tuberculosis  aids  in  making  a  diagnosis.  Pain  and 
tenderness  with  restriction  of  normal  range  of  move- 
ment may  first  attract  attention  ;  later  on  this  is 
followed  by  swelling.  Often  a  chronic  abscess  or 
some  other  complication  may  be  the  first  sign.  As 
the  softened  products  make  their  way  to  the  surface 
the  covering  tissues  become  gradually  thinned,  till 
at  last  the  skin  gives  way.  In  this  way  a  sinus  is 
formed  leading  down  to  the  diseased  area,  and  lined 
by  weak  granulations  discharging  a  thin  watery 
fluid  ;  the  skin  forming  the  margin  of  the  opening 
is  often  irregular  and  undermined. 

Treatment. —  In  cases  of  this  kind  general  tonic 
treatment  becomes  of  the  greatest  importance.  Rest 
must  be  given  to  the  affected  part,  and  exercise  to 
the  body  generally,  combined  with  fresh  air  both 
day  and  night,  and  simple  nourishing  food.  An 
operation  becomes  necessary  when  softening  has 
occurred,  the  degenerated  products  being  removed 
by  incision  and  scraping.  When  the  bone  is  ex- 
tensiveh'  diseased,  it  must  either  be  excised,  or  the 
part  amputated.  The  presence  of  the  tubercular 
diathesis  does  not  forbid  an  operation,  the  local 
source  of  irritation  and  drain  upon  the  system  being 
thus  removed,  and  a  healthy  traumatic  surface 
substituted  for  one  infiltrated  with  inflammatory 
products.  The  removal  of  the  local  disorder  often 
proves  a  comfort  to  the  patient  ;  increases  his  chance 
of  regaining  health  and  strength  ;  and  diminishes 
the  liability  to  dissemination. 

(b)  Syphilis.  — In  both  the  acquired  and  inherited 
disease  lesions  are  met  with  which  are  practically  of 
the  same  nature.  In  acquired  syphilis,  during  the 
secondar)'  period,  a  local  periostitis,  forming  a  node, 
is  most  frequent.  There  ma)'  be  symmetry  in  the 
lesions,  or  more  rarely  many  nodes  may  be  studded 
over  several  bones.  The  local  changes  are,  as  a 
rule,  very  limited  and,  under  the  use  of  appropriate 
treatment,  speedily  disappear,  leaving  little  or  no 
trace  behind.  It  is  a  different  matter,  however, 
with  the  lesions  in  the  late  stage.  Here  the  changes 
are  much  more  marked  and  the  inflammatory  pro- 
cess may  involve  periosteum,  bone,  or  medullary 
cavity,  and  be  limited  or  diffuse.  The  production 
of  new  bone  is  a  feature  which  causes  great  thicken- 
ing and  irregularity  of  the  surface,  and  in  the  bone 
itself  reduction  in  size  of  the  Haversian  canals,  as 
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well  as  increased  density.  The  osteo-sclerosis  may 
he  so  intense  as  to  cause  necrosis,  and  the  sequestrum 
so  formed,  as  a  rule,  separates  very  tardily.  Where 
(he  changes  are  limited  a  gumma  is  formed,  which 
may  soften  or  resolve. 

In  Inherited  Syphilis  the  commonest  early  change 
is  inflammation  about  the  epiphysis  associated 
with  fluid  in  the  neighbouring  joint,  and  a  varying 
amount  of  periostitis  up  the  diaphysis.  Later  on 
much  the  same  changes  are  found  as  in  the  acquired 
<Hsease,  but  the  lesions  are  frequently  symmetrical. 
The  treatment  indicated  is  that  for  syphilis  in 
general,  but  whether  the  bone-lesions  occur  in  the 
early  or  later  stages,  the  nocturnal  pain,  which  is 
distressing  and  constant,  may  be  relieved  by  iodide 
of  potassium. 

(<-)  Actinomycosis. — This  disease  arises  from 
the  transmission  to  man  of  a  vegetable  parasite  found 
usually  in  tlie  bovine  race.  Its  development  in  bone 
mainly  occurs  in  the  jaws  (generally  the  lower),  in 
which  it  causes  great  swelling.  The  jaw  is  distended 
by  a  mass  of  material  chiefly  inflammatory,  consist- 
ing of  a  fibrous  basis  which  is  riddled  with  tracts 
occupied  by  the  fungus.  When  suppuration  occurs, 
the  abscess-cavity  presents  the  appearance  of  a  mesh- 
work.    See  Ac'i  iNOMVcosis. 

6.  Hypertrophy.— True  hypertrophy  means  an 
increased  si/e  of  tiie  bone,  which  still  preserves  its 
normal  shape  and  structure.  Apart  from  inflamma- 
tion hypertrophy  is  rare.  The  conditions  may  be 
met  with  in  association  with  increased  muscular 
development  or  in  a  congenitally  liypertrophied 
limb.  Hypertrophy  of  the  fibula  has  been  observed, 
owing  to  increased  weight  thrown  upon  it,  in  cases 
of  ununited  fracture  of  the  tibia. 

7.  Atrophy. — This  is  met  with  as  a  constant 
condition  in  old  age,  leading  to  enlargement  of  the 
medullary  cavity  at  the  expense  of  the  cortex. 
Disuse  and  abnormal  pressure  are  also  frequent 
causes.  The  thinning  of  the  bone  gives  rise  to 
lessened  resistance,  so  that  fractures  may  occur  spon- 
taneously, or  from  very  slight  causes. 

8.  Disorders  of  normal  ossification.  — In 
the  first  place  the  arrangement  o{  the  sl^eleton  may 
be  followed,  but  yet  be  of  altered  proportions,  as  in 
cases  of  true  dwarfism  or  giantism  ;  the  former  con- 
dition must  be  difterentiated  from  that  due  to  rickets 
or  achondroplasia,  the  latter  from  acromegaly.  De- 
partures from  the  normal  type  are  met  with  in  sup- 
pression or  addition  of  parts,  generally  of  congenital 
origin.  Various  deformities  occur  from  fractures, 
both  intra-uterine  and  subsequent  to  birth. 

The  following  two  diseases  exhibit  metaplastic 
changes  in  the  skeleton  of  either  generalised  c:ir 
limited  distribution  ;  they  are  not  dependent  on  any 
infective  process  and  are  generally  associated  with 
deformity. 

[a]  Rickets. — See  Rickets. 

[b)  Achoiidroplasiao'c  Choiidrodystrophia fcctalis. — 

See  ACHONDROri.ASlA. 

9.  Diseases  associated  with  degenerative 
changes   In    normally  formed    bone. — The 

pathological  factor  here  is  metaplasia  of  the  normal 
bone-structure  into  another  form  of  connective  tissue, 
and  is  well  illustrated  in  osteomalacia  and  osteitis 
deformans.  Both  of  these  diseases  are  non-inflam- 
matory, and  in  them  the  architecture  of  the  bone  is 
greatly  altered  ;  the  bones  are  .softened  and  bend, 
causmg  various  deformities.  In  osteomalacia  there 
JS  a  disappearance  of  the  normal  structure,  and  its 
place  is  taken  by  similar  material  to  that  occupying 


the  central  canal,  the  change  being  usually  eccentric, 
whereas  in  osteitis  deformans  the  medullary  tissue 
and  normal  bone  are  replaced  by  a  spongy  form  of 
bone.  Cases  showing  transitions  between  the.se 
extremes  have  been  described,  and  in  young  subjects 
the  victims  of  fragilitas  ossiutn,  apart  from  rickets, 
there  is  some  such  bony  change.  Another  point  to 
note  is  that  in  Ijoth  cjsteomalacia  and  osteitis  de- 
formans the  metaplasia  may  be  accompanied  by 
tumour-formation. 

{a)  Osteomalacia  o\  Alollities  ossiuni. — See  MoL- 
LiriES  OssiUM. 

(b)  Osteitis  Deformans. — This  affection  is  one 
chiefly  of  elderly  men.  In  a  few  cases  only  a  single 
bone  may  become  thickened  and  bent,  but  when 
many  bones  are  involved  a  very  characteristic 
clinical  picture  is  produced.  The  head  is  enlarged 
and,  owing  to  the  general  curvature  of  the  spine, 
projects  forward  almost  on  to  the  sternum.  The 
legs  are  bowed,  giving  the  skeleton  a  simian  type. 
The  involvement  of  individual  bones  of  the  limbs 
varies,  but  there  is  a  rough  symmetry  to  be 
noticed.  The  progress  of  the  disease  is  very  slow, 
death  generally  resulting  from  some  chest-affection, 
which  is  very  prone  to  occur  from  the  fixation  of 
the  ribs. 

The  bones  on  examination  show  great  thickening 
with  replacement  of  the  compact  tissue  by  porous 
bone,  which  also  fills  up  the  medullary  cavity.  There 
is  no  special  treatment  to  be  advocated  for  this 
slowly  progressive  disease. 

((■)  Acromegaly. — See  Acromegaly. 

(d)  Leontiasis  ossea.  --The  bones  of  the  face  and 
cranial  vault  are  the  sites  of  bony  masses  which  get 
progressively  larger,  lead  to  marked  deformity,  and 
involve  nerves,  particularly  the  optic  nerves,  causing 
blindness.  This  hyperostosis  implicates  the  entire 
bone,  and  more  or  less  symnjetry  will  be  noted. 

((■)  Anakhre. — See  Anakhre. 

10.  Tumours  of  Bone.— These  are  mainly 
of  the  connective-tissue  type,  either  embryonic  or 
of  a  more  highly  developed  character.  Primary 
epithelial  growth  of  bone  has  been  described,  but  it 
is  a  pathological  curiosity  and  may  be  looked  on 
with  some  suspicion  ;  secondary  epithelial  tumours 
are  not  infrequent,  associated  especially  with  car- 
cinoma of  the  mamma.  Osteomata,  chondromata, 
fibromata,  and  sarcomata,  may  occur  primarily 
in  bone.    Sec  Tumours. 

Sarcomata. — These  maybe  divided  into  those  of 
central  and  periosteal  origin. 

(i)  Central. — It  is  a  debatable  point  whether  the 
so-called  myeloid  sarcomata  or  myelomata  should 
find  a  place  under  Sarcomata.  These  giant-celled 
tumours  occur  in  the  jaws  and  at  the  ends  of  the 
long  bones,  especially  the  tibia,  lower  end  of  femur, 
and  radius.  They  are  soft  and  absorb  the  bone,  so 
that  after  a  while  there  is  only  a  bony  shell 
produced  by  the  expanded  periosteum,  which  gives 
the  egg-shell  crackling.  Cystic  changes  frequently 
(jccur,  and  sometimes  they  pulsate.  They  are 
considered  to  be  non-malignant,  and  on  these  grounds 
local  removal  is  recommended  as  far  as  it  can  be 
done  to  leave  a  useful  limb  ;  if  recurrence  occur, 
it  is  from  admixture  of  other  sarcomatous  elements. 

The  central  sarcomata  may  be  spindle-celled  or 
round-celled,  especially  the  latter.  Clinically,  they 
are  rounded  and  may  give  '  egg-shell '  crackling : 
spontaneous  fracture  frequently  occurs.  Pain  may 
precede  any  swelling.  These  soft  tumours  are 
very  vascular  and  often  pulsate  :  the  ill-supported 
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vessel-walls  frequently  give  way,  causing  hcemorrhage 
into  the  tumour. 

(ii)  The/ierias/ea^sa.rcoma.ta.ma.y  be  spindle-celled 
or  round-celled,  more  frequently  the  former.  The 
growth  on  the  shaft  of  a  long  bone  shelves  down 
to  the  shaft,  giving  it  a  fusiform  shape  ;  it  is  often 
irregular  on  its  surface,  and  hard  from  the  amount 
of  ossification  which  occurs.  Pain  is  not  so  marked, 
and  spontaneous  fracture  is  not  so  likely  to  occur,  as 
in  central  growths  :  unfortunately,  however,  their 
standard  of  malignancy  seems  higher  and  they  tend 
to  recur  locally.  The  treatment  of  these  true 
sarcomata  is  to  amputate  well  above  the  disease  as 
soon  as  possible. 

Osteo-anetirysin  is  a  term  that  has  been  applied 
to  certain  pulsating  bone-tumours  which  are  usually 
central  sarcomata.  Berger  has  recently  suggested 
that  many  of  these  cases  are  endotheliomata  of  bone 
which  pulsate,  are  very  malignant,  and  are  very 
prone  to  be  rapidly  generalised.  The  secondary 
growths  all  show  the  same  characteristic  pulsation. 

Cysts.  — Hydatids  are  rarely  met  with.  The 
commonest  cystic  bone-tumours  are  on  the  jaws 
either  from  retained  teeth,  dentigerotis  cysts  or  the 
dental  cyst  met  with  in  association  with  decayed 
stumps.  William  MacCormac. 

Henry  Betham  Robinson. 

BORBORYGMI  (fiopfiopvCw,  I  rumble).— Rum- 
bling sounds  produced  in  the  abdomen  by  the  move- 
ments of  gas  within  the  bowels  or  stomach.  Sec 
Flatulence. 

BORDIGHERA,  on  the  Italian  Riviera.— 
A  suitable  winter  residence  for  patients  suffering 
from  some  forms  of  renal  and  of  chest-disease. 
The  climate  is  warm  and  dry.  See  Climate, 
Treatment  of  Disease  by. 

BORMIO,  in  Italy.— Thermal  waters.  See 
Mineral  Waters. 

BOTHRIOCEPHALUS  (/3<>0pioc,  a  pit;  and 
KfcpaXri,  the  head). — A  genus  of  cestode  entozoa, 
characterised  by  the  possession  of  two  pits,  or 
depressions,  one  on  each  side  of  the  head,  in  place 
of  the  four  sucking-discs  usually  present  in  tape- 
worms.   See  Entozoa. 

BOTULISM  (L.  bottdus,  sausage). — A  term  at 
first  applied  generally  to  sausage-poisoning,  but  now 
generally  limited  to  a  set  of  symptoms,  including 
dryness  of  the  mouth,  difficulty  in  swallowing, 
dilatation  of  the  pupils,  and  ptosis,  due  to  the  action 
of  the  toxins  produced  by  the  growth  of  the 
Bacillus  botulinus  in  meat. 

BOURBONNE-LES-BAINS,  in  France- 
Common  salt  waters.    Sec  Mineral  Waters. 

BOURBOULE,  LA,  In  France  —  Thermal 
alkaline  and  arsenical  waters.  See  Mineral 
Waters. 

BOURNEMOUTH,     in      Hampshire.  —  A 

suitable  winter  residence  for  patients  suffering  from 
certain  forms  of  chest-disease.  The  climate  is 
mild  and  slightly  humid.  See  Climate,  Treatment 
of  Disease  by. 

BOWELS,  Diseases  of  .—See  Intestines. 

BRACHIAL  PLEXUS,  Lesions  of.— Paralysis 
due  to  lesions  of  the  bracliial  plexus  differs  according 


to  whether  the  whole  plexus  is  damaged  or  only 
some  of  the  roots  of  which  it  is  composed.  When 
the  whole  plexus  is  damaged,  as  from  violent  traction 
on  the  arm  or  after  reduction  of  a  dislocated  shoulder, 
there  is  paralysis  of  all  the  muscles  of  the  upper 
limb  with  complete  anaesthesia  up  to  the  shoulder. 

When  only  certain  of  the  spinal  roots  which  form 
the  plexus  are  injured,  the  resulting  paralysis  is 
that  of  the  muscles  which  receive  their  nerve- 
supply  from  the  particular  root  or  roots  affected. 
The  most  common  association  of  muscles  involved 
is  that  of  the  deltoid,  biceps,  brachialis  anticus,  and 
supinator  longus.  Erb  showed  that  this  combination 
of  muscles  was  supplied  by  the  6th  cervical  spinal 
root,  and  discovered  a  point  in  the  posterior  tri- 
angle of  the  neck  situated  behind  the  posterior 
border  of  the  sterno-mastoid  and  2-3  centimetres, 
above  the  middle  of  the  clavicle,  stimulation  of  which 
by  the  faradic  current  caused  contraction  of  these 
musclesonly.  This  combination  of  paralysed  muscles- 
has  been  called  F.rirs  faj-alysis.  Since  then, 
anatomical,  clinical,  and  experimental  observations- 
have  shown  that  this  root  is  more  probably  the  5th- 
and  not  the  6th  cervical.  In  addition  to  the  deltoid, 
biceps,  brachialis  anticus,  and  supinator  longus,  the 
supra-  and  infra-spinati  and  sometimes  the  supinator 
brevis  are  also  paralysed. 

This  combination  may  be  due  to  a  rheumatic  neu- 
ritis, or  to  pressure  from  a  tumour,  but  tlie  most 
common  cause  is  a  fall  from  a  height  on  to  the  side  of 
the  head  and  the  shoulder  of  the  same  side,  forcing 
them  apart  so  that  the  brachial  plexus  is  violently 
stretched,  and  the  upper  roots,  the  4th  and  5th 
cervical,  being  attached  furthest  away  from  the 
angle  formed  by  the  upper  limb  and  the  spine,  are 
more  violently  stretched  than  the  lower  roots  which 
are  below  the  level  of  the  clavicle.  The  paralysis 
is  occasionally  caused  by  direct  pressure  on  the 
5th  cervical  root,  as  in  a  case  published  by  the 
writer,  of  a  woman  who  went  to  sleep  with  her  neck 
resting  on  the  sharp  edge  of  a  table,  and  on  waking 
up  had  a  tender  spot  over  the  posterior  border  of 
the  sterno-mastoid  four  centimetres  above  the  iniddle 
of  the  clavicle  corresponding  to  the  part  pressed 
upon.  In  addition  to  paralysis  of  the  deltoid,  supra- 
and  infra-spinati,  biceps,  brachialis  anticus,  supi- 
natores  longus  and  brevis,  and  teres  minor,  she 
had  a  feeling  of  numbness  with  aniissthesia  of  th 
thumb  and  the  radial  border  of  the  forearm  and  arm 
up  to  the  shoulder.  Another  form  in  new-born 
children  is  known  as  Obstetrical paralysis.  It  occurs 
after  pressure  of  the  forceps  on  the  brachial  plexus, 
or  in  breech  presentations  from  severe  traction  on 
the  shoulder.  At  birth  one  arm  is  noticed  to  be  in 
the  typical  position  due  to  paralysis  of  the  same 
muscles  as  in  Erb's  paralysis. 

In  Erb's  paralysis  as  in  the  obstetrical  paralysis 
the  loss  of  power  occurs  immediately  after  the 
injury,  and  the  position  of  the  upper  limb  is  very 
characteristic.  The  humerus  hangs  straight  down, 
and  when  lifted  up  and  let  go  it  drops  like  a  flail  ;  it 
is  adducted  to  the  trunk,  and  rotated  inwards  ;  th 
elbow  is  kept  extended  and  the  forearm  is  pronated. 
The  patient  is  unable  to  advance  the  humerus  or  to 
abduct  it  away  from  the  cliest  wall,  and  in  attempt- 
ing to  do  this  the  shoulder  is  elevated  and  the  scapul 
is  rotated  with  the  inferior  angle  forwards,  but  no 
abduction  occurs.  The  patient  cannot  flex  the 
elbow,  and  supination  of  the  forearm  is  lost  or  very 
weak.  Flexion  and  extension  of  the  wrist  and  fingers, 
and  all  the  movements  of  the  thumb  and  separation 
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(if  the  fingers  by  the  interossei  are  well  performed. 
In  Erb's  paralysis  sharp  pains  are  felt  along  the 
shoulder  and  the  outer  border  of  the  arm  and  the 
radial  border  of  the  forearm  down  to  the  thumb,  and 
ana?sthesia  is  found  on  the  outer  half  of  the  arm  and 
the  radial  half  of  the  forearm  involving  sometimes 
I  he  thumb. 

If  the  lesion  of  the  brachial  plexus  is  more  ex- 
tensive, other  muscles  in  addition  to  those  given 
aliove  may  be  involved,  as  in  two  cases  published 
by  the  writer  :  in  one,  besides  the  supra-  and  infra- 
spinati,  deltoid,  biceps,  and  supinator  longus,  the 
triceps,  pectoralis  major,  latissimus  dorsi,  pronator 
teres,  and  flexor  carpi  radialis  were  almost  com- 
pletely paralysed  ;  while  in  the  other,  the  extensors 
i)f  the  wrist  and  digits  were  also  affected.  These 
cases  were  due  probably  to  the  6th  and  7th  roots 
being  also  involved.  Cases  in  which  the  triceps, 
latissimus  dorsi,  and  lower  half  of  the  pectoralis 
major  are  involved  without  the  deltoid-ljiceps  group 
are  not  usually  met  with,  though  they  might  occur. 

In  Erb's  paralysis  the  muscles  of  the  wrist  and 
digits  escape  entirely,  but  a  group  has  been  observed 
in  which  the  converse  occurs,  and  these  muscles 
are  involved  while  the  deltoid-biceps  group  escape. 
These  cases  are  not  produced  by  falls  on  to  the  head 
and  shoulder,  but  by  direct  injury,  as  gunshot-wounds 
below  the  clavicle  involving  the  1st  dorsal  root  and 
perhaps  the  8th  cervical  root  of  the  plexus.  The 
thenar  and  hypothenar  muscles  and  the  interossei 
are  paralysed,  so  that  it  is  not  possible  to  abduct  and 
adduct  the  thumb  properly  or  separate  the  fingers 
or  to  abduct  the  little  finger  ;  the  little  and  ring- 
fingers  sufler  more  than  the  other  fingers  and 
thumb.  Owing  to  paralysis  of  the  interossei  the 
fingers  become  'clawed.'  Anaesthesia  and  sharp  pains 
occur  in  the  3rd  and  4th  fingers,  along  the  ulnar 
border  of  the  forearm,  and  sometimes  along  the  inner 
border  of  the  humerus  up  to  the  axilla.  Ocular 
troubles  are  noticed  in  these  cases,  and  consist  in 
inequality  of  the  pupils,  especially  marked  when  the 
eyes  are  shaded.  Moreover  it  is  noted  that  the 
pupil  on  the  same  side  as  the  paralysis,  though  it 
contracts  to  light,  does  not  dilate  fully  when  shaded  : 
also  the  upper  eyelid  falls  slightly  and  the  palpebral 
fissure  is  smaller  on  the  paralysed  side.  These 
changes  are  due  to  paralysis  of  the  dilator  fibres  of 
the  iris  and  of  the  fibres  to  Miiller's  muscle,  which 
come  from  the  spinal  cord  through  the  sympathetic 
and  have  been  found  in  the  dog  to  leave  the  cord  by 
the  1st  dorsal  root. 

In  all  these  cases  of  paralysis  the  affected  muscles 
waste,  and  give  the  typical  reaction  of  degeneration 
(itr  Electricity  in  Medicine).  If  the  roots  are 
ruptured  and  do  not  join  again,  the  muscles  in  time 
lose  all  their  excitability  and  do  not  then  recover. 
The  diagnosis  has  to  be  made  from  other  forms  of 
neuritis,  by  the  characteristic  combination  of  the 
paralysed  muscles  ;  and  from  progressive  muscular 
almphy,  by  the  sudden  onset  and  the  presence  of 
anaesthesia.  The  prognosis  differs  according  to  the 
cause  and  the  degree  of  the  injury.  Incases  of  falls 
c  'U  to  the  head  and  shoulder  recovery  would  depend 
on  whether  the  roots  of  the  plexus  were  only 
stretched  or  actually  ruptured,  but  even  after  slight 
pressure,  as  in  the  case  of  the  woman  mentioned 
above,  it  was  two  or  three  months  before  the 
muscles  recovered,  and  in  severe  cases  it  may  be  a 
year  or  more  ;  but  as  long  as  the  muscles  react  to 
the  constant  current  there  is  a  chance  that  they  may 
recover.    The  obstetrical  cases  as  a  rule  recover, 


but  not  invariably.  The  /i-eafiiient  consi^ls  in  keep- 
ing up  the  nutrition  of  the  muscles  by  massage  and 
by  a  gentle  constant  current,  using  only  just  enough 
to  cause  a  contraction  of  the  muscles.  In  cases  of 
paralysis  due  to  a  tumour  growing  on,  or  pressing  on, 
the  roots  of  the  brachial  plexus,  removal  of  the 
tumour  and  suturing  the  ends  of  the  nerves  might  be 
required.  C.  E.  Beea  or. 

BRADYCARDIA.— An  infrequent  pulse  (below 
60),  corresponding  to  infrequent  heart-beat.  The 
term  is  not  properly  applied  to  cases  in  which  a 
frequently  or  normally  beating  heart  only  transmits 
few  pulsations  to  the  wrist.  The  condition  is  not  a 
disease  in  itself  ;  it  is  merely  a  sign  which  may  point 
either  to  grave  conditions,  or  to  what  is  practically 
physiological.  The  only  point  of  importance  is  the 
means  of  diagnosis  between  the  two  groups. 

A.  Physiological. — (i)  This  variet_\-  may  be 
congenital,  present  in  several  members  of  a  family, 
and  consistent  with  vigorous  life  ;  (2)  it  may  develop^ 
in  many  old  people  ;  (3)  it  may  be  present  in  all 
states  of  hunger  ;  (4)  it  may  follow  vomiting,  an  im- 
portant sequence,  as  it  may  give  rise  to  a  groundless- 
suspicion  of  cerebral  disease  ;  (5)  it  is  often  present 
during  the  puerperium  ;  and  (6)  it  may  occur  as  a 
result  of  certain  drugs,  especially  digitalis  and  the 
salicylic  compounds. 

B.  Pathological.  —  (a)  Temporaiy. —'ThKUnm. 
is  very  commonly  met  with  in  convalescence  from 
acute  diseases,  especially  pneumonia  and  influenza, 
and  less  often  after  diphtheria,  enteric  fever,  erysi- 
pelas, and  rheumatism.  It  is  usually  a  good  sign  ; 
it  lasts  a  few  days  and  then  gradually  passes  off.  If 
it  does  not  pass  oft",  and  the  pulse  remains  below  40 
ff>r  some  months,  the  prognosis  is  bad.  This  is. 
especially  noticeable  after  influenza.  It  is  of  very 
.serious  import  if  it  occurs  at  the  height  of  a  fever, 
e.g.  diphtheria,  a  pulse  below  40  pointing  to  a  fatal 
termination.  It  may  also  occur  in  jaundice, 
urjemia,  and  lead-poisoning. 

Paroxysmal  bradycardia  is  comparable  to  paroxys- 
mal tachycardia,  but  much  less  common.  Very  few 
well-described  cases  are  on  record.  A  patient  appa- 
rently in  good  health  gets  sudden  attacks  of  slow- 
beating  heart,  with  palpitation,  dyspncea,  nausea  and 
vomiting,  even  convulsions,  and  returns  to  apparently 
normal  health  after  the  attack  is  over.  The  cases- 
are  rare,  and  their  pathology  obscure.  The  condition 
does  not  occupy  the  well-defined  position  of  paroxys- 
mal tachycardia. 

(/))  Permanent. — A  continuous  pulse-rate  below 
40  lasting  some  months  after  an  acute  fever,  e.g. 
influenza,  is  ominous.  This  form  may  be  associated 
with  nervous  diseases,  especially  cerebral  abscess,  epi- 
lepsy, and  affections  of  cervical  vertebrx-  involving 
the  spinal  cord  ;  or  may  accompany  certain  cardiac 
conditions,  such  as  aortic  stenosis,  occlusion  of  the 
coronary  arteries,  and  mitral  stenosis.  Bradycardia 
and  organic  heart-disease  may  be  associated  with 
recurring  attacks  of  convulsions.  The  prognosis  in 
these  cases  is  generally  bad,  but  a  small  number  do 
well  for  even  many  )'ears. 

Palhology  of  the  conditions  leading  to  hiady- 
rardia. — Either  (l)  there  is  a  temporary  or  a  per- 
manent lowering  of  activity  in  the  cardiac  centre  of 
the  medulla  oblongata,  due  to  various  causes,  among 
which  are  direct  poisoning,  exhaustion,  lessened 
l)lood-supply  ;  or  (2)  the  heart  itself  is  affected  in  its 
action  by  changes  in  its  muscle,  or  blocking  of  its 
coronarv  vessels. 
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The  treatment  is  that  of  the  underljdng  condi- 
tions. (iUSTAVE  SCHORSTEIN. 

BRADYLALIA  (/3pa5us,  slow;  \a\t&,  speech).— 
An  abnormal  slowness  of  utterance. 

BRAIDISM.  — Synon.  :  Hypnotism.— Braidism 
is  the  name  which,  after  its  inventor,  James  Braid, 
has  been  applied  to  a  therapeutic  method  destined 
to  utilise  the  undoubted  powers  of  mind  over  body 
for  the  cure  of  various  diseases.  In  essence  it  con- 
sists of  a  species  of  Mesmerism,  the  patient  being 
reduced  to  a  partial  or  complete  trance-like  condi- 
tion, by  being  made  to  look  fixedly  for  a  few 
seconds  at  a  bright  object  held  by  the  operator  at 
'  about  eight  to  fifteen  inches  above  the  eyes,  at 
such  a  distance  above  the  forehead  as  may  be  neces- 
sary to  produce  the  greatest  possible  strain  upon 
the  eyes  and  eyelids,  and  enable  the  patient  to 
maintain  a  steady  fixed  stare  at  the  object.'  The 
patient  must  be  made  to  understand  that  he  is  to 
keep  his  eyes  steadily  fixed  on  this  object,  and  his 
mind  riveted  upon  the  image  of  it.  After  so  short 
a  time  as  ten  or  fifteen  seconds  some  patients  may 
be  intensely  affected  ;  and  if  so,  it  will  be  found, 
•on  gently  elevating  the  arms  and  legs,  that  the 
patient  has  a  disposition  to  retain  them  in  the  situa- 
tion in  which  they  have  been  placed.  '  If  this  is 
not  the  case,'  Braid  writes,  'in  a  soft  tone  of  voice 
■desire  him  to  retain  the  limbs  in  the  extended  posi- 
tion, and  thus  the  pulse  will  speedily  become 
greatly  accelerated,  and  his  limbs  in  process  of 
time  will  become  quite  rigid  and  involuntarily  fixed. ' 
By  slightly  prolonging  this  process  a  condition  of 
profound  '  nervous  sleep  '  maybe  induced,  in  which 
operations  may  be  performed  as  easily  and  in  as 
painless  a  manner  as  if  the  patient  had  been  under 
the  influence  of  chloroform.  All  this  has  been 
abundantly  proved  by  Esdaile  and  others,  who  per- 
formed numerous  operations  upon  Hindoos,  with 
a.bsence  of  all  pain,  while  they  were  in  the  hypnotic 
state.  In  his  attempts  to  cure  morbid  conditions, 
however,  Braid  only  rarely  proceeded  so  far  as  to 
induce  actual  unconsciousness.  While  in  a  semi- 
cataleptic  condition  the  patient's  attention  is  strongly 
directed  to  the  morbid  part,  and  some  very  marvel- 
lous instances  of  relief  are  recorded  by  him,  said  to 
have  been  effected  under  the  influence  of  this  faculty 
only,  without  the  aid  of  imagination,  since  some  of 
the  patients  operated  upon  were  quite  incredulous 
as  to  any  good  being  likely  to  result.  The  method 
has  now  fallen  into  disrepute.  This  has  been  due 
to  two  causes.  First,  because  of  the  facility  with 
which  it  may  be  practised  by  non-medical  persons, 
and  the  difficulty  often  experienced,  even  by 
medical  men,  in  rousing  persons  from  the 
state  thus  induced.  And,  second!)',  because,  even 
when  practised  by  medical  men,  disagreeable  con- 
sequences are  apt  to  follow  with  some  patients  : 
fits  may  be  induced,  or  the  patient's  moral  and 
emotional  control  may  be  for  a  long  time  greatly 
impaired.  The  labours  of  many  French  physicians 
have  however  done  much  of  late  years  to  render 
definite  and  precise  our  knowledge  of  the  various 
phases  of  hypnotism,  of  the  modes  in  which  they 
are  inter-related,  as  well  as  concerning  the  best 
means  of  inducing  or  terminating  this  or  that  parti- 
cular phase.    See  Mesmerism. 

H.  Charlton  Bastian. 

BRAIN,  Abscess  of.— See  Brain  and 
Meninges,  Septic  Diseases  of. 


BRAIN,  Anaemia  of. — Definition. — A  con- 
dition in  which  the  blood  contained  within  the 
brain,  and  especially  within  the  capillaries  of  the 
brain,  is  deficient  in  quantity,  or  defective  in  nutri- 
tive quality,  or  both. 

Etiology.  —  General  cerebral  ancetnia  may  be 
due  to  the  following  causes  : — (l)  It  may  be  a  part 
of  systemic  anremia — defect  in  quantity  or  quality  of 
the  whole  blood,  due  to  causes  which  are  considered 
elsewhere.  This  is  often  seen  in  cases  of  haemor- 
rhage, of  exhausting  discharges,  or  of  defective 
blood-formation,  as  in  chlorosis  and  pernicious 
ansemia.  (2)  The  supply  of  blood  to  the  brain  may 
be  deficient,  the  quantity  of  blood  in  the  body  being 
normal.  The  cerebral  annsmia  is  then  part  of  a 
cephalic  anfemia.  In  consequence  of  posture  in 
relation  to  gravitation,  the  supply  of  blood  to  the 
head  is  that  which  is  especially  interfered  with  by 
any  interference  with  the  movement  of  the  blood. 
At  the  same  time  the  fact  that  the  brain  is  contained 
in  a  closed  cavity,  and  the  unreadiness  of  the  cerebro- 
spinal fluid  to  undergo  rapid  change  of  distribution, 
preserve  the  blood  in  the  head  from  the  extremely 
rapid  diminution  to  which  it  would  probably  other- 
wise be  liable — possibly,  indeed,  to  a  degree  incom- 
patible with  life.  Cephalic  antemia  may  be  due  to 
cardiac  weakness,  or  to  causes  acting  through  the 
nervous  system  on  the  heart,  as  in  swooning.  In 
general  anasmia,  the  lessened  cardiac  power  increases 
the  cerebral  deficiency.  Wbatever  lessens  the 
amount  of  blood  discharged  from  the  heart  at  each 
systole,  such  as  aortic  or  mitral  disease,  may  be  a 
cause  of  cerebral  anremia.  Pressure  on  the  vessels 
conveying  the  blood  to  the  head,  as  b}'  an  aortic 
aneurysm,  has  a  similar  effect.  Unequal  distribu- 
tion of  the  systemic  blood  is  another  cause.  The 
intestinal  vessels,  if  dilated,  are  capable  of  contain- 
ing a  large  part  of  the  blood  of  the  body,  and  the 
effect  of  their  engorgement  is  often  seen  after 
paracentesis  abdominis.  One  theory  of  shock 
ascribes  its  mechanism  to  vaso-motor  dilatation  of 
these  vessels,  and  consequent  amtmia  of  the  rest  of 
the  system.  Severe  diarrhoea  or  dysentery  is  an 
occasional  cause  of  symptoms  of  a  very  pronounced 
and  prolonged  character.  (3)  The  capacity  of  the 
cerebral  vessels  may  be  diminished  by  pressure  on 
the  brain,  exerted  by  effusions  of  fluid  (hydro- 
cephalus), of  blood  (in  cerebral  and  meningeal 
haemorrhage),  or  by  growths  within  the  skull. 
(4)  General  contraction  of  the  arteries  of  the  brain 
is  a  supposed  cause,  probably  confined  to  some  toxic 
states,  such  as  that  of  Bright's  disease  in  which  sucli 
contraction  can  be  seen  in  the  retina. 

Partial  cerebral  ancemia  is  due  to  local  obstruc- 
tion to  the  passage  of  the  blood  through  an  artery. 
To  be  permanently  efficient  such  obstruction  must 
be  situated  be3'ond  the  circle  of  Willis.  Ligature 
of  one  carotid  causes  immediate  symptoms  of  cere- 
bral anojmia,  loss  of  function  in  one  hemisphere,  but 
permanent  symptoms  are  not  frequent.  Pressure 
on,  or  disease  of,  one  carotid,  for  the  same  reason, 
rarely  gives  rise  to  symptoms.  Obstruction  in 
certain  arteries  of  the  brain  may  cause  local  anfemia, 
sudden  or  gradual,  temporary  or  permanent,  accord- 
ing to  its  cause.  Such  obstruction  may  be  due  to 
narrowing  of  the  calibre  of  the  vessel  by  athero- 
matous changes  in  its  wall,  or  may  be  due  to  actual 
occlusion  by  embolism  or  thrombosis.  The  pressure- 
effects  of  an  intruding  substance  within  the  skull 
(tumour  or  clot)  act  most  intensely  in  one  region  of 
the   brain,  and  may  influence  it  only.  Arterial 
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^pasm  has  been  thought  to  be  an  occasional  cause  of 
local  antemia,  but  on  doubtful  grounds.  Extensively 
as  it  has  been  invoked  as  a  mechanism  to  explain 
symptoms,  its  occurrence  has  not  yet  received  any 
definite  proof. 

It  is  obvious  that  of  these  causes  some  act 
suddenly,  others  gradually,  and  the  syniptums  pro- 
duced will  differ  accordingly. 

Anatomical  Characters.  —  The  principal 
anatomical  effect  of  cerebral  anaemia  is  pallor  of  the 
brain,  observable  chiefly  in  the  paler  tint  of  the 
cortical  substance,  and  the  diminished  numlier  of 
red  spots  in  the  white  centre.  The  pallor  may  be 
partial  or  general.  The  membranes  are  usually 
pale,  but  in  some  cases  of  partial  anremia  they  are 
hypera;mic  from  dilatation  of  the  vessels  and  stasis 
in  them.  Effusion  of  serum  in  the  meshes  of  thepia 
mater  and  between  the  convolutions  may  be  found 
in  general  anaemia. 

Symptoms. — The  symptoms  of  this  condition 
vary  according  as  the  anremia  is  suddenly  or  slowly 
produced,  and  as  it  is  general  or  partial. 

( 1 )  In  sudden  gLiiei-al  anaemia  of  the  brain  the 
sufierer  feels  drowsy  ;  the  special  senses  are  dulled  : 
noises  in  the  ears  and  vertigo  are  complained  of; 
the  pupils  are  at  first  contracted  ;  sight  may  fail  ; 
muscular  power  is  weakened  ;  respiration  is 
sighing  ;  the  skin  is  pale,  cold,  and  moist  ;  nausea 
is  common  ;  and  headache  is  rare.  If  the  anaemia 
is  more  intense,  consciousness  is  lost  ;  there  is 
universal  paralysis ;  and  general  convulsions  may 
occur,  epileptic  in  character,  these  being  especially 
frequent  in  sudden  extensive  loss  of  blood.  The 
pupils  dilate,  and  the  coma  may  deepen  to  death. 
The  loss  of  sight  ma_\'  persist  in  cases  which  recover, 
but  secondary  retinal  changes  are  then  found. 

(2)  When  general  ancemia  of  the  brain  is  sloivly 
produced,  the  state  of  the  cerebral  functions  is  usually 
that  of  'irritable  weakness.'  Their  action  is  im- 
perfect in  degree,  and  excited  with  undue  facility. 
There  is  mental  dulness  and  drowsiness  ;  some- 
limes,  however,. insomnia  is  troublesome.  Delirium 
is  common  in  severe  cases,  and  is  conspicuous  in 
some  forms  of  imperfect  blood-nutrition,  as  in  the 
so-called  'inanition  delirium.'  Headache,  usualh 
general,  is  a  common  symptom.  Sensory  hyper- 
lesthesiae,  tinnitus,  musc;ie  volitantes,  and  vertigo 
are  frequent.  Convulsions  are  rare,  but  muscular 
power  is  genei'ally  deficient.  All  these  phenomena 
are  more  marked  in  the  erect  than  in  the  recum- 
bent posture,  especially  when  the  erect  posture  is 
suddenly  assumed.  It  has  been  remarked  that 
some  ancemic  persons  can  think  well  only  when 
lying  down.  In  young  children,  after  exhausting 
discharges,  as  diarrhoea,  symptoms  referable  to 
cerebral  anx-mia  are  common,  namely,  somnolence 
and  pallor,  with  depressed  fontanelle  and  con- 
tracted pupils.  The  somnolence  may  deepen  to 
coma  with  insensitive  conjunctiva,  and  the  coma 
increase  to  death.  Such  symptoms  have  been 
called  hydroccphaloid,  from  some  resemblance  to 
those  of  '  acute  hydrocephalus  '  (acute  meningitis). 

(3)  /<;zr/w/ cerebral  an;-emia  causes,  if  complete, 
loss  of  function  in  the  affected  area;  and  if  it  be 
permanent,  as  in  obstruction  of  a  vessel  beyond  the 
circle  of  Willis,  necrosis  of  the  cerebral  tissue 
results  [sec  BraiN,  Softening  of).  If  incomplete 
and  sudden,  there  is  a  temporary  arrest  of  function. 
Ligature  of  one  carotid  artery,  for  instance,  causes 
transient  weakness  and  numbness  in  the  opposite 
half  of  the  body.    There  may  be  at  first  an  over- 


action  of  grev  matter,  causing,  in  certain  regions, 
unilateral  convulsions.  The  return  of  the  blood- 
supply,  as  when  a  plug  shifts  its  position  or  is 
broken  up,  may  not  immediately  be  followed  by 
restoration  of  function,  which  may  be  put  in 
abeyance  for  some  time  by  the  effect  of  the  sudden 
influence.  The  loss  of  memory  is  occasionally  of  a 
remarkable  character,  involving  only  the  power  of 
retaining  new  impressions.  If  slowly  developed, 
as  in  atheroma  of  arteries,  pain  and  vertigo  are 
common,  with  recurring  local  symptoms,  such  as 
numbness,  tingling,  and  weakness. 

In  all  cases  of  long-continued  cerebral  anremia, 
prolonged  damage  to  the  nutrition  of  the  brain  may 
result.  In  the  child  the  development  of  the  brain 
may  be  arrested  ;  in  the  adult,  loss  of  memory  and 
of  general  mental  power  indicates  the  deterioration 
of  structure.  These  may  last  for  many  months,  but 
commonly  pass  away  at  last. 

Pathology. — The  symptoms  are,  as  already 
stated,  dependent  mainly  on  the  defective  quantity 
and  quality  of  the  blood  circulating  in  the  brain. 
Some  influence  may  probably  be  ascribed  to  the 
diminution  in  the  bhjod-pressure  to  which  the 
nerve-elements  are  ordinarily  exposed  (Burrows). 
Nothnagel  has  pointed  out  that  the  symptoms 
indicate  an  early  aftection  of  the  respiratory  centre 
in  the  medulla,  and  of  the  cortical  grey  matter. 
The  convulsions  in  acute  anaemia  have  been 
ascribed  to  irritation  of  the  medulla  or  of  the  pons 
Varolii,  but  our  present  knowledge  suggests  that 
they  are  due  to  the  altered  function  of  the  motor 
region  of  the  cortex.  This  has  been  confirmed  by 
the  discovery  of  changes  in  the  motor  cells  in  such 
cases ;  the  staining  particles  found  within  the 
cells  blend  into  a  uniform  mass,  and  the  nucleus 
loses  its  central  position,  and  may  be  sometimes 
extended.  These  changes  are  widely  spread  and 
explain  the  interference  with  function.  When 
they  have  occurred  to  only  a  moderate  degree  the 
normal  condition  may  be  apparently  restored. 

Diagnosis. — The  diagnosis  is  not  difficult.  It 
rests  on  the  recognition,  in  a  given  case,  of  the 
cause  ot  cereljral  anaemia  ;  and  on  the  exclusion  of 
graver  maladies,  as  organic  cerebral  disease.  With 
the  latter,  it  should  be  remembered,  ancemia  of  the 
brain,  local  or  general,  often  co-exists.  Some 
symptoms  of  hyperemia  of  the  brain  closely  re- 
semble those  of  anaemia.  A  common  pathological 
state  of  imperfect  lilood-renewal  exists  in  lioth  con- 
ditions. 

Prognosis. — The  extent  to  which  the  cause  of 
the  anremia  is  amenable  to  treatment,  and  is  of 
transient  character,  must  influence  the  prognosis. 
As  a  rule  this  is  favouraljle  when  there  is  no  organic 
disease  of  heart,  vessels,  or  brain.  In  pernicious 
anaemia,  the  prognosis  is,  of  course,  unfavourable, 
Hydrocephaloid  symptoms  in  infants,  if  met  b\' 
prompt  and  suital>le  treatment,  are  often  recovered 
from. 

Treatment. — The  treatment  necessarily  varies 
in  the  several  forms  of  the  affection,  but  it  is  in  the 
main  causal.  The  beneficial  effect  of  the  recumbent 
posture  in  affording  immediate  relief  to  the  sym- 
ptoms, and  obviating  permanent  damage  to  the 
cereljral  nutrition,  must  be  alwaj's  remembered. 
In  acute  an;iemia  from  loss  of  blood,  the  head  must 
be  kept  continuously  low,  stimulants  freely  adminis- 
tered, and  as  a  penultimate  resort  bandages  applied 
to  the  limbs  from  below  upwards  may  increase 
the  proportionate  supply  of  blood  to  the  brain.  If 
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this  fails  transfusion  must  be  had  recourse  to.  In 
■chronic  anaemia  sudden  change  of  posture  should  be 
'Carefully  avoided,  and  ferruginous  tonics  are 
needed.  More  important  than  any  other  element 
is  physical  rest,  permitting  more  of  the  scanty 
amount  of  oxygen  that  can  be  conveyed  by  the 
blood  to  be  used  for  the  nutrition  of  the  protoplasm 
•of  the  tissues  on  which  the  vital  functions  depend. 
All  use  of  the  oxygen  by  muscles  should  be  avoided. 
In  spasm  of  the  cerebral  vessels,  nitrite  of  amyl  or 
nitroglycerin  may  be  employed  ;  and  a  course  of 
the  latter,  in  a  small  dose  two  or  three  times  a 
■day,  lessens  any  liability  to  irregular  contraction 
that  may  exist.  In  the  cerebral  anxmia  of  syncope, 
the  recumbent  posture,  stimulants  to  the  skin,  cold 
water,  faradisation,  sinapisms,  and  ammonia  to  the 
nasal  mucous  membrane,  assist  the  recovery  of 
cardiac  action  and  the  return  of  consciousness.  In 
all  cases,  carefully  regulated  food  and  stimulants 
are  needed  ;  beef-tea  should  be  given  in  small 
quantities  at  frequent  intervals.  The  group  of 
■symptoms  called  .  hydrocephaloid  requires  similar 
treatment.  W.  R.  GOWERS. 

BRAIN,  Aneurysm  of — See  Brain,  Vessels 
■of,  Diseases  of. 

BRAIN,  Carcinoma  of. — See  Brain,  Tumours 

of. 

BRAIN,  Compression  of. — See  Brain,  In- 
juries of. 

BRAIN,  Concussion  oi.—See  Brain,  Injuries 

of. 

BRAIN,  Congestion  of — See  Brain,  Hyper- 
•aimia  of. 

BRAIN,  Haemorrhage  Into. — Synon.  :  Cere- 
bral Apoplexy  ;  Fr.  Heiiiorrhagie  cerebrale  ;  Ger. 
Hirnbliitung ;  Hiriischlag. 

Definition. — Escape  of  blood,  by  rupture  of  a 
vessel,  into  the  substance  or  cavities  of  the  brain. 
Haemorrhage  into  the  meninges  is  separately  de- 
scribed. 

Cerebral  haemorrhage  is  commonly  due  to  the 
rupture  of  an  artery  ;  very  rarely  htemorrhage  into 
the  ventricles  is  due  to  the  rupture  of  a  vein. 
Occasionally,  minute  extravasations  are  caused 
by  rupture  of  capillaries,  and  may  cause,  by 
their  number,  an  infiltration  of  the  cerebral  tissue 
with  blood.  This  is  seen  in  cases  of  venous  throm- 
bosis. Hajmorrhage  from  arteries  or  veins  may 
also  be  due  to  their  laceration  by  injury. 

^^^TIOI.OGY. —  Arterial  hiemorrhage  is  usually  due 
to  the  coincidence  of  weakening  of  the  vascular 
wall  and  increased  pressure  within  the  vessel.  The 
■changes  in  the  walls  permit  the  formation  of  mili- 
ary aneurysms  which  give  way.  ^  Larger  aneurysms 
may  also  cause  cerebral  hemorrhage  {see  Brain, 
Vessels  of).  The  causes  of  these  conditions  may  be 
regarded  as  the  conditions  predisposing  to  cerebral 
h-ctmorrhage.  Hereditary  influence  is  sometimes 
distinctly  seen,  as  a  tendency  to  vascular  degenera- 
tion, or  to  conditions  which,  as  renal  disease,  pro- 
duce such  degeneration.  Similarity  of  vascular 
distribution  may  also  be  inherited,  and  may  deter- 
mine the  locality  of  strain,  and,  therefore,  first  of 
degeneration  and  expansion  and  ultimately  of 
rupture.  Cerebral  haemorrhage  is  most  frequent 
after  fifty  years  of  age,  but  occurs  at  any  age, 
ithough  rare  during  the  first  half  of  life.    It  becomes 


less  common  in  extreme  old  age.  It  is  nearly 
twice  as  common  in  men  as  in  women.  It  is  said 
to  be  more  frequent  in  temperate  than  in  tropical 
climates,  in  winter  than  in  summer,  and  at  high 
than  at  low  elevations.  Certain  acquired  conditions 
act  as  predisposing  causes.  Chronic  Bright's 
disease  leads  to  early  and  extreme  degeneration  of 
vessels,  as  well  as  directly  to  hypertrophy  of  the 
heart  and  increased  blood-pressure  ;  hence  it  pre- 
disposes powerfully  to  cerebral  haemorrhage.  In 
purpura  and  scurvy,  cerebral  hemorrhage  occa- 
sionally occurs,  and  also  in  pernicious  anaemia  and 
leuchaemia.  In  the  latter  it  is  a  not  uncommon 
cause  of  death.  In  these  blood-states  the  mechan- 
ism is  doubtless  impaired  nutrition  of  the  walls  of 
the  smaller  vessels,  which  permits  them  to  be 
bulged  and  thinned  by  a  blood-pressure  that  may 
even  be  below  the  normal.  The  state  of  vascular 
repletion  known  as  '  plethora '  was  formerly 
thought  to  be  a  frequent  cause  of  cerebral  hasmor- 
rhage.  It  probably  does  aid  other  causes,  but 
rarely  co-exists  with  the  more  efficient,  and  so 
takes  a  subordinate  position.  Chronic  alcoholism 
and  opium-eating  are  said  to  promote  vascular 
degeneration. 

Among  other  remote  causes  must  be  reckoned 
heart-disease  and  syphilis,  both  of  which  commonly 
act  by  causing  an  aneurysm  larger  than  those  that 
are  the  special  mechanism  of  haemorrhage.  Never- 
theless, such  aneurysms  often  escape  even  the  most 
careful  search. 

The  proximate  causes  ot  cerebral  haemorrhage 
are  the  weakened  state  of  the  wall  of  the  vessel, 
and  commonly  some  increase  of  blood-pressure. 
The  vessel-wall  is  weakened  by  degeneration,  and 
is  often  imperfectly  supported  in  an  atrophied  brain. 
The  increase  of  pressure  within  the  vessels  may  be 
permanent,  as  in  peripheral  obstruction,  with  or 
without  hypertrophy  of  the  heart  ;  or  temporary,  as 
in  excited  action  of'  the  heart,  or  impeded  circu- 
lation through  the  lungs  during  effort.  These 
causes  are  considered  more  fully  in  the  article  on 
Brain,  Vessels  of.  Diseases  of. 

Hemorrhage  from  a  vein  is  rare,  except  as  the 
result  of  laceration  by  direct  injury,  or  of  ulceration 
invading  the  vein  from  without.  Varicose  veins  in 
the  pia  mater  or  ventricles  may  sometimes  rupture. 

Considerable  capillary  haismorrhage  is  usually  due 
to  the  venous  obstruction  already  mentioned.  It 
may  also  result  from  cephalic  congestion  due  to  any 
cause,  from  capillary  embolism,  and  from  the  blood- 
states  which  cause  larger  vessels  to  give  way.  In 
all  these  blood-states  similar  extravasations  are  often 
seen  in  the  retina  from  the  same  immediate  cause. 

Anatomical  Characters. — In  intra-cerebral 
haemorrhage,  the  blood  is  extravasated  into  the 
substance  or  into  the  ventricles  of  the  brain — into 
the  ventricles  usually  by  rupture  of  a  previous 
extravasation  within  the  cerebral  substance.  In 
the  latter  situation  the  blood  occupies  a  cavity 
formed  by  laceration  of  the  brain-tissue  ;  rarely, 
when  very  minute  and  '  capillary,'  by  merely 
separating  the  fibres.  In  size  an  extravasation 
varies  from  that  of  a  pea  or  even  smaller,  up  to  that 
of  the  fist.  The  blood  is  found  clotted,  and  reddish- 
black  in  colour ;  fragments  of  brain-tissue  are 
mingled  with  it.  The  cavity  containing  it  is  often 
very  irregular  in  shape  ;  its  walls  are  uneven, 
present  projecting  shreds  of  lacerated  brain-sub- 
stance, and  are  blood-stained  and  softened — at  first 
by  imbibition  of  serum,  and  later  by  inflammation. 


III. 


CliKEBKAL  AbSCKSS. 

Female,  aged  20  years.  Four  dayj>  after  confinenient  developed  syinptoins  diagnosed  as 
'  puerperal  melancholia.'  Some  weeks  later  was  admitted  to  an  asylum  in  a  stuporose 
coiidilion,  and  died  in  three  days.  Cause  of  ahscess  was  a  left  pyo-nephrosis  following 
blocking  of  upper  end  of  ureter  by  a  calculus.  Reproductive  organs  normal.  Figure 
shows  the  abscess-wall  formed  by  the  markedly  stretched  frontal  convolutions.  The 
cavity  was  ragged,  and  contained  irregular  trabecul^e  and  thick,  greenish  pus.  The  rest 
of  the  brain  and  membranes  were  very  ledematous,  but  otherwise  normal. 


Cereijral  H.emorrhage. 

Figure  shows  a  haemorrhage  into  the  right  external  capsule  which  resulted  in  left  hemi- 
plegia. Death  occurred  30  hours  after  the  onset  of  symptoms.  The  site  of  the  rupture 
into  the  right  lateral  ventricle,  on  the  outer  side  of  the  anterior  horn,  is  visible,  as  is  also 
the  blood-clot  in  the  anterior  and  posterior  horns  of  both  the  lateral  ventricles. 

J.   S.  HOLTON. 
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Many  small  extravasations  are  often  seen  in  the 
neighbourliood  of  a  larger  clot.  Usually  there  is 
■only  one  large  extravasation  :  sometimes,  however, 
there  are  two  or  three.  The  extravasated  blood 
■exerts  pressure  ;  the  convolutions  are  flattened  ; 
the  falx  is  bulged  to  the  opposite  side  ;  and  the 
rest  of  the  hemisphere  is  anaemic.  The  effused  blood 
may  tear  its  way  into  the  lateral  ventricle  ;  it  then 
speedily  distends  both  lateral  ventricles  and  the  third 
and  fourth  ventricles,  and  may  escape  by  the  open- 
ings at  the  lower  extremity  of  the  fourth  ventricle, 
central  and  lateral,  into  the  subarachnoid  space. 
Or  the  blood  may  escape  to  the  surface,  infiltrate 
the  pia  mater,  and  tear  its  way  into  the  subarachnoid 
cavity,  often  by  a  very  small  opening.  It  is  rarely 
that  the  artery  from  which  the  blood  has  escaped 
•can  be  detected.  Occasionally  the  extravasation 
can  be  traced  to  the  rupture  of  an  aneurysm  of 
some  size.  In  other  cases  miliary  aneurysms  may 
be  found  on  many  vessels.  The  larger  arteries 
commonly  present  atheromatous  changes,  hut  these 
are  only  associated  as  the  result  of  some  of  the 
causes,  and  especially  of  age. 

After  a  time  the  extravasated  blood  undergoes 
changes.  The  clot  shrinks  and  gradually  becomes, 
first  chocolate-coloured,  then  brown,  and  ultimately 
a  reddish-yellow  ;  and  it  then  contains  chiefly  fat- 
globules,  pigment  and  other  granules,  and  hxma- 
toidin-crystals.  The  rapidity  with  which  it  under- 
goes this  change  varies.  It  is  said  that  the 
distinctive  blood-colour  has  disappeared  as  early 
as  the  twentieth  day.  Meanwhile  the  walls  of  the 
cavity  undergo  changes.  The  inflammation,  in  rare 
cases  excessive  and  purulent,  is  usually  conservative, 
and  leads  to  the  formation  of  connective  tissue.  A 
firm  wall  is  thus  developed,  the  inner  surface  of 
which  ultimately  becomes  smooth  by  the  softening 
and  removal  of  the  loose  fragments  of  brain-sub- 
stance ;  by  this  means  a  c)'st  is  formed.  It  is  said 
that  connective  tissue  may  extend  across  its  cavity, 
and  that  in  rare  cases,  the  fluid  being  absorbed,  the 
cyst-walls  may  unite,  and  a  cicatrix  result.  Such 
cicatrices  are,  however,  much  more  frequently  due 
10  softening  than  to  hemorrhage. 

HLemorrhage  may  occur  in  any  part  of  the  brain, 
but  is  more  frequent  in  some  situations  than  in  others. 
The  most  frequent  seat  is  the  corpus  striatum  and 
the  region  just  outside  it  :  nearly  half  the  intra-cere- 
bral  haemorrhages  are  in  this  situation.  ( )tlier 
primary  seats,  in  the  order  of  frequency,  are  the 
centrum  ovale,  the  cortex,  the  pons  and  peduncles, 
the  cerebellum,  the  optic  thalamus  (often  afl'ected 
by  an  extension  of  the  heenKjrrhage  from  the  corpus 
striatum),  the  posterior  portimi  and  the  anterior 
portion  of  the  hemisphere.  The  frequency  of  haemor- 
rhage in  the  cerebrum  is  twenty  times  greater  than 
into  the  cerebellum.  The  frequent  extravasation 
into  and  outside  the  corpus  striatum  is  explained 
by  the  vascular  supply.  As  the  rupture  is  often  near 
the  edge  of  the  lenticular  nucleus,  the  blood  tears 
up  the  white  substance  ;  and  this  makes  the  fre- 
quency of  primary  hemorrhage  into  the  centrum 
ovale  difficult  to  ascertain. 

Traumatic  hemorrhage  occurs  into  and  from  a 
lacerated  portion  of  brain,  and  is  most  frequently 
found  on  the  surface,  occupying  mainly  the  middle 
of  the  convex  portion  of  each  convolution,  and  some 
other  regions  much  exposed  to  injury,  as  the  surface 
of  the  temporo-sphenoidal  lobe,  and  the  under  sur- 
face of  the  frontal  lobe.  Ventricular  hemorrhage 
sometimes  results  from  traumatic  rupture      a  small 


vein  on  the  surface  of  the  corpus  striatum  (Prescott 
Hewetl). 

.Soft  tumours  (especially  gliomata)  are  sometimes 
the  seat  of  hemorrhage.  The  distinction  from  simple 
hemorrhage  (sometimes  difficult)  rests  on  their  posi- 
tion being  commonly  one  in  which  cerebral  hemor- 
rhage is  rare  ;  and  on  some  gelatinous-looking 
tumour-substance  being  found,  into  which  hemor- 
rhage has  not  occurred,  and  which  has  characteristic 
microscopic  features. 

Other  organs  may  be  healthy,  or  present  the 
changes  which  have  been  mentioned  as  predisposing 
causes  ;  the  lungs  are  usually  secondarily  congested, 
often  intensely. 

.Sy.mptoms. — The  occurrence  of  cerebral  hemor- 
rhage is  indicated  by  cerebral  symptoms  of  two 
classes,  the  one  general  and  more  or  less  transient, 
the  other  local  and  more  or  less  permanent.  In 
addition  to  these  there  are  sometimes  premonitory 
symptoms  ;  and  commonly  general  symptoms,  mani- 
fested by  pulse,  temperature,  cX;c. ,  vvrhich  are  second- 
ary to  the  brain-lesion. 

Premonitory  symptoms,  somewhat  rare,  are  those 
of  altered  cerebral  function  due  to  associated  athe- 
roma, headache,  vertiginous  feelings,  local  weakness 
or  numbness,  slight  mental  changes,  and  slight  aft'ec- 
tion  of  speech  (see  Brain,  Vessels  of,  Diseases  of ; 
and  Brain,  Anemia  of).  But  the  disease  causing 
them  is  commonly  distinct  from  that  causing  the 
hemorrhage.  The  miliary  aneurysms  cause  no 
symptoms,  and  hence  it  is  only  in  the  case  of  aneu- 
rysm of  larger  vessels  that  there  are  true  premonitory 
symptoms.  Hence  they  are  less  frequent  than  in 
cases  of  softening. 

The  onset  of  hemorrhage  is  usually  accompanied 
by  apoplexy,  i.e.  loss  of  consciousness  and  of 
power  of  motion  and  of  sensation,  often  with  relaxa- 
tion of  the  sphincters  and  loss  of  reflex  action 
{see  Apoi'LEXY,  Cerebral).  These  symptoms 
are  profound  and  lasting,  according  to  the  size  of 
the  hemorrhage  and  its  position  ;  being  especially 
marked  in  large  and  double  effiisions,  in  intra- 
ventricular hemorrhage,  and  in  hemorrhage  into  the 
pons.  In  a  case  of  moderate  severity  they  last  only 
a  few  hours,  and  gradually  pass  away.  In  severer 
cases  they  may  deepen  until  death  occurs  from  failure 
of  respiratory  power.  Death  is  rarely  very  speedy, 
life  being  usually  prolonged  for  some  hours  even  in 
the  most  rapidly  fatal  cases.  In  rare  instances  of 
hemorrhage  into  the  medulla,  and  also  in  meningeal 
hemorrhage,  death  has  occurred  in  five  minutes, 
probably  in  each  case  from  the  rapid  interference 
with  the  respiratory  centre. 

The  temperature  is  at  first  lowered  one  or  tuo 
degrees  ;  the  pulse  becomes  less  frequent  ;  and  the 
respiration  slow.  The  Cheyne-.Stokes  respiratory 
rhythm  often  precedes  death.  After  a  few  hours 
the  temperature  rises  to  the  normal  and  in  mild 
cases  stops  there,  but  in  graver  cases  it  rises  above 
the  normal  two  or  three  degrees.  In  some  very 
grave  cases  the  initial  fall  or  subsequent  rise  may  be 
extreme  and  go  on  until  death  occurs,  sometimes 
reaching  90°  in  the  one  case,  and  107°  or  108°  in 
the  other  (Bourneville).  The  urine  is  at  first  aljun- 
dant,  of  low  specific  gravity,  and  acid  in  reaction. 

In  slight  cases  of  cerebral  hemorrhage  there  may 
l)e  no  loss  of  consciousness.  Vomiting  in  such 
cases  is  not  infrequent.  In  other  rare  cases  of  large 
hemorrhage,  especially  between  the  external  cap- 
sule of  the  corpus  striatum  and  the  island  of  Keil 
(Broadbent),  the  loss  of  consciousness  comes  on 
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gradually,  after  other  symptoms,  as  of  shock,  for 
example,  have  lasted  for  an  hour  or  two.  These 
cases  have  been  termed  ingravescent. 

Local  symptoms,  chiefly  unilateral,  often  per- 
manent, and  always  of  longer  duration  than  the  loss 
of  consciousness,  are  present  in  all  cases  of  cir- 
cumscribed cerebral  hEemorrhage,  except  in  the 
instances  in  which,  by  its  central  position  in  the 
pons  and  medulla,  it  causes  directly  bilateral  effects 
only,  which  are  added  to  and  intensify  the  general 
symptoms  caused  indirectly.  In  a  unilateral  cere- 
bral lesion,  the  direct  symptoms  are  unilateral  loss 
of  power  of  voluntary  movement  and  often  of  sen- 
sation, accompanied  sometimes  by  convulsion  or 
rigidity.  These  local  symptoms  may  commence  a 
few  minutes  or  longer  before  the  loss  of  conscious- 
ness. They  co-exist  with  the  apoplectic  condition, 
and  may  often  be  recognised,  even  during  coma,  by 
the  flaccidity  of  the  paralysed  limbs,  which  fall 
more  helplessly  than  those  of  the  opposite  side ;  by 
inequality  of  the  mouth  and  of  the  pupils  ;  by  con- 
jugate deviation  of  the  head  and  eyes  towards  the 
side  of  the  brain  injured  ;  by  convulsive  tiiovements  ; 
and,  as  the  apoplexy  clears,  by  the  detection  of  uni- 
lateral defect  of  sensibility.  The  coma  passing 
away,  these  signs  become  more  distinct,  and  all  the 
symptoms  of  hemiplegia  remain,  varying  in  intensity 
and  extent  according  to  the  position  of  the  lesion.  The 
apoplectic  state  may  recur  after  its  disappearance — 
a  grave  symptom,  usually  indicating  that  a  fresh 
haemorrhage  has  occurred  in  the  same  or  the  other 
side  of  the  brain,  or  more  frequently  that  the  blood 
has  escaped  into  the  ventricles.  In  the  former  case 
the  unilateral  symptoms,  conjugate  deviation  of  the 
head  and  eyes,  &c. ,  are  increased  on  the  same,  or 
transferred  to  the  opposite  side  ;  in  the  latter  the 
unilateral  symptoms  disappear,  and  general  power- 
lessness  and  deep  coma  supervene,  with  stertor, 
relaxation  of  the  sphincters,  lowered  temperature, 
and  impeded  respiration.    Death  always  ensues. 

Convulsion  may  be  a  conspicuous  symptom  at 
the  onset  or  subsequently.  It  is  usually  unilateral 
in  its  course  or  commencement,  beginning  on  the 
side  paralysed,  rarely  affecting  only  the  non- 
paralysed  side.  In  cases  in  which  the  blood  escapes 
slowly,  convulsions  may  occur  on  one  side,  and  in 
the  course  of  an  hour  or  two  may  cease,  the  side  at 
the  same  time  becoming  powerless.  This  is  due 
to  the  motor  structures,  commonly  those  of  the 
cortex,  being  at  first  irritated  by  the  hjemorrhage, 
and  afterwards  interrupted  or  compressed  so  as  to  be 
incapable  of  function.  Where  convulsion  is  not  met 
with,  muscular  twitching  or  rigidity  may  occur. 
General  or  widely  spread  rigidity  or  twitching  points 
to  a  bilateral  lesion  ;  if  with  coma,  to  ventricular 
haemorrhage. 

After  a  day  or  two  symptoms  of  irritation  about 
the  cerebral  lesion  come  on,  such  as  headache, 
delirium,  and  rigidity  in  the  paralysed  limbs. 
During  this  period  the  temperature  rises  above  the 
normal,  and  the  pulse  becomes  quick.  On  their 
subsidence  these  symptoms,  if  the  lesion  is  slight, 
may  be  scarcely  recognisable,  and  a  stationary 
period  ensues,  at  the  end  of  which  recovery  of 
power  over  the  paralysed  limbs  begins.  In  slight 
cases  power  may  be  recovered  very  speedily.  Its 
return  depends  upon  the  structural  recovery  of 
slightly  damaged  tissue,  and  on  other  parts  taking 
on  an  increased  function  in  compensation  for  that 
which  is  destroyed.  The  electric  irritability  of  the 
muscles  exhibits  little  change.    Sometimes,  how- 


ever, when  there  is  great  irritation  at  the  lesion 
propagated  downwards  to  the  cord,  a  marked 
initial  increase  in  the  irritability  may  precede  a 
considerable  depression,  coincident  with  rapid 
wasting.  Recovery  of  power  is  rarely  complete 
except  in  those  cases  in  which  the  area  of  damage 
is  very  small  ;  and  when  the  damage  is  large  and 
affects  an  important  motor  region,  there  may  be  no- 
recovery,  loss  of  power  persisting,  commonly  with 
more  or  less  '  late  rigidity '  in  the  paralysed  limbs. 
Slight  permanent  mental  change  often  remains,  and 
as  the  motor  power  is  recovered,  ataxic  and  other 
disorders  of  movement  may  supervene  in  the  limbs, 
which  were  paralysed,  although  much  less  com- 
monly than  after  softening. 

Diagnosis. — The  diagnosis  of  cerebral  haemor- 
rhage rests  on  the  symptoms  of  a  localised  cerebral 
lesion  occurring  suddenly.  The  conditions  from 
which  it  has  most  commonly  to  be  distinguished 
are — congestion  of  the  brain  ;  softening  of  the  brain, 
embolic  and  thrombotic  ;  and  sometimes  tumour. 
For  the  distinction  from  it  of  other  causes  of 
apoplectic  loss  of  consciousness,  uraemia,  post- 
epileptic coma,  &c.,  see  Apople.xy,  Cerebral. 

From  congestion  the  chief  distinction  of  the  cere- 
bral hemorrhage  lies  in  the  transient  nature  of  the 
loss  of  consciousness  and  in  the  slightness  and 
general  character  of  the  symptoms  which  charac- 
terise the  former.  Congestion  generally,  hemor- 
rhage only  sometimes,  comes  on  during  effort  ;  and 
the  absence  of  history  of  effort  is  in  favour  of  the 
latter.  Similarly,  the  premonitory  symptoms 
which  are  usually  present  in  congestion  are  gene- 
rally absent  in  hemorrhage.  The  loss  of  motor 
power,  and  symptoms  of  cerebral  shock,  are  much 
greater  in  haemorrhage  than  in  congestion.  It  must 
be  remembered  that  the  two  states  may  co-exist. 

From  softening  consequent  on  embolism  cerebral 
hemorrhage  has  also  to  be  distinguished.  The 
subjects  of  the  latter  are  usually  of  an  earlier  age 
than  those  of  hemorrhage  ;  their  vessels  are  healthy, 
but  they  have  organic  heart-disease,  which  is  often 
grave.  There  may  be  evidence  of  embolism  else- 
where, in  spleen,  kidney,  or  retina.  Loss  of 
consciousness  is  often  absent  in  embolism,  and  the 
paralysis  may  come  on  suddenly  or  deliberately, 
and  is  sometimes  brief  in  duration  but  sometimes' 
enduring.  Deep  apoplectic  coma  should  always  lead 
to  a  suspicion  that  hemorrhage  is  the  lesion,  and 
this  especially  in  cases  of  young  persons  with  heart- 
disease.  It  is  important  not  to  let  the  presence 
of  heart-disease  exclude  the  idea  of  hemorrhage, 
because  it  is  in  such  cases  that  the  most  severe  forms 
of  hemorrhage  are  met  with,  in  consequence  of 
aneurysm,  due  to  embolism,  which  has  ruptured. 

From  softening  due  to  thrombosis  the  distinction 
is  often  difficult.  Age  is  no  longer  significant,  since 
both  occur  in  later  life,  but  thrombosis  is  more 
common  in  extreme  age.  The  presence  of  chronic 
Bright's  disease  is  slightly  in  favour  of  hemorrhage  ; 
but  atheroma,  the  cause  of  softening  in  later  life, 
is  also  induced  by  it.  In  middle  life  advanced 
kidnej'-disease  makes  hemorrhage  far  more  pro- 
bable. The  most  important  diagnostic  indications, 
however,  are  those  drawn  from  the  state  of  the 
heart  and  circulation,  whether  these  are  such 
as  to  conduce  to  the  rupture  of  an  artery  or  to 
allow  clot  to  form  in  it.  On  the  one  hand  we 
have  a  full  or  tense  pulse  and  hypertrophied 
strongly  acting  heart  ;  on  the  other  a  feeble  pulse 
and  weak  often  irregular  heart.    These  indications 
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are  of  great  weight.  Excitement  at  the  time 
of  the  onset  suggests  hjemorrhage  ;  depression, 
physical  or  mental,  suggests  softening.  The 
occurrence  of  previous  slight  hemiplegic  or  other 
cerebral  attacks  points  to  softening.  In  the  attack, 
loss  of  consciousness  is  much  more  consideralde,  in 
proportion  to  the  subsequent  paralysis,  in  hremor- 
rhage  than  in  softening.  But  the  distinction  on  this 
ground  is  often  very  difficult,  since  loss  of 
consciousness  may  be  absent  in  slight  hemorrhage, 
and  considerable  in  an  extensive  softening.  A 
deliberate  onset  is  in  favour  of  softening  ;  and  so 
are  much  mental  change,  and  early  rigidity.  A 
definite  fall  of  temperature  is  generally  caused 
by  rupture  of  a  vessel,  and  so  also  is  a  rise  within 
twelve  hours.  Paralysis  of  sudden  onset,  in  cases 
of  tuinour,  may  be  ascribed  to  hremorrhage  into  the 
growth,  to  which  it  is  generally,  but  not  always, 
due.  Usually,  enquiry  elicits  a  history  of  gradual, 
long-continued  symptoms ;  headache  and  intense 
oplic  neuritis  are  strongly  suggestive  of  a  tumour 
into  which  a  haemorrhage  may  have  occurred,  but 
moderate  optic  neuritis  may  be  the  effect  of 
Bright's  disease  and  is  often  associated  with  head- 
ache. 

Haemorrhage  into  the  substance  of  the  brain 
is  distinguished  from  meningeal  lurinorrhage  by  the 
pain  and  mental  excitement  being  less  conspicuous, 
convulsion  rarer,  and  by  the  presence  of  symptoms 
of  a  local  lesion.  Hiemorrhage  into  the  ventricles 
resembles  meningeal  haemorrhage  in  the  generality 
of  its  symptoms,  but  these  usually  succeed  the 
symptoms  of  a  circumscribed  lesion. 

Prognosis. — During  the  early  stages  of  the 
attack  the  prognosis  in  hemorrhage  into  the  brain 
must  be  guided  by  the  intensity  of  the  symptoms, 
and  by  the  place  of  the  lesion,  as  far  as  that  can  be 
ascertained.  Death  is  probable  if  the  coma  is 
profound,  or  has  not  begun  to  lessen  at  the  end 
of  twenty-four  hours,  and  if  the  early  depression,  or 
the  subsequent  rise,  of  temperature  and  pulse-rate 
is  great.  Most  cases  are  hopeless  in  which  there 
is  marked  interference  with  respiration — even  hic- 
cough is  a  cause  of  anxiety.  When  the  symptoms 
indicate  ventricular  hiemorrhage,  or  hemorrhage 
into  the  pons,  there  is  little  chance  of  survival.  In 
meningeal  hemorrhage  with  coma  the  prognosis  is 
exceedingly  grave.  After  some  consciousness  has 
l)een  recovered,  most  of  the  danger  of  immediate  death 
is  over,  the  freedom  from  much  secondary  pyrexia, 
from  lung-congestion,  and  from  early  bed-sores, 
are  favourable  indications.  The  chance  of  recovery 
from  the  paralysis  is  estimated  by  evidence  of 
position  of  the  lesion,  and  especially  by  any  indica- 
tions of  improvement.  In  most  cases  the  power  of 
standing  and  walking,  at  least  a  little,  returns, 
because  each  leg  can  be  innervated  to  some  extent 
by  the  hemisphere  of  the  same  side.  Recovery 
of  the  hand  can  only  be  foretold  by  the  observed 
degree  of  movement  regained,  and  its  rapidity. 
Early  rigidity  is  unfavourable.  The  danger  of 
recurrence  is  in  proportion  to  the  extent  of  vascular 
disease,  and  the  existence  of  irremovable  causes 
of  increased  arterial  tension.  Hence  the  prognosis 
is  rendered  unfavourable  by  advanced  age,  or  chronic 
renal  disease,  and  by  the  evidence  of  general  prema- 
ture decay. 

TREATiMENT. — During  the  attack. — Rest  is  the 
most  important.  The  patient  should  remain,  as  far 
as  possible,  where  he  is  seized  ;  stillness  must 
be  secured,  and  all  effort  avoided.    The  posture 


should  be  recumbent,  with  the  head  raised,  but 
without  flexion  of  the  neck.  Any  cause  of  passive 
cerebral  congestion,  such  as  a  tight  collar,  must  be 
removed.  Venesection  was  formerly  almost  always 
employed  in  such  cases — certainly  too  universally, 
but  is  now  discarded — perhaps  too  absolutely.  Loss 
of  blood  lessens  the  force  of  the  heart  and  vas- 
cular tension  ;  it  thus  hastens  the  cessation  of 
hemorrhage.  It  may  be  used  with  probable 
advantage  if  the  pulse  is  full,  bounding,  and  in- 
compressible, the  heart  acting  strongly,  and  there 
is  reason  to  believe  that  the  intracranial  hemorrhage 
is  increasing.  A  small  quantity  of  blood  (e.g.  eight 
ounces)  should  be  withdrawn  rapidly.  In  ventricular 
hemorrhage,  venesection  is  probably  powerless  for 
good.  When  the  indications  are  not  perfectly  clear, 
it  is  not  wise  to  employ  a  measure  now  out  of 
fashion. 

The  object  to  be  aimed  at  by  other  measures 
must  be  to  lower  the  arterial  pressure  by  diverting 
the  blood  as  far  as  possible  from  the  brain.  If 
the  limbs  are  cold,  warmth  may  be  applied  to  them, 
aided  by  sinapisms.  Purgatives,  as  croton  oil  or 
calomel,  will  divert  the  blood  to  the  capacious 
intestinal  vessels.  Drugs  which  would  cause  con- 
traction of  the  vessels  are  to  be  avoided,  since, 
their  influence  being  on  the  smallest  vessels  and 
universal,  their  tendency  is  to  increase  arterial 
tension  and  hemorrhage.  To  this,  however, 
digitalis  is  an  exception,  since  its  action  seems  to  be 
chiefly  on  arteries  not  smaller  than  those  that  burst. 
Diuretics  are  useful  for  the  same  object  ;  nitrous 
ether  and  juniper  may  be  combined  with  digitalis. 
An  attempt  may  be  made  to  promote  contraction 
of  encephalic  vessels  by  cold  to  the  head  or 
sinapisms  to  the  neck,  according  as  the  head  is 
hotter  or  colder  than  normal.  The  heart  should 
be  allowed  to  fall  a  little  below  the  normal  in  force, 
but  conspicuous  failure  of  power  should  be  avoided. 
Convulsion  is  effectually  checked  by  ice  to  the  head  ; 
bromide  may  be  given  if  there  is  a  tendency  to  the 
recurrence  of  convulsions. 

After  the  attack  During  the  stage  of  irritation, 

rest  must  be  maintained,  and  the  patient  preserved 
from  all  sources  of  excitement.  The  bowels  should 
be  kept  gently  open  by  laxatives  or  by  injections. 
Stimulants  must  be  avoided,  and  the  diet  should 
Ije  light.  Pain  or  delirium  may  be  relieved  by 
cold  to  the  head,  a  blister  to  the  neck,  or  by  Indian 
hemp,  bromide  of  potassium,  or  a  small  dose  of 
hydrobromate  of  hyoscine. 

During  reparation  the  diet  must  be  nutritious, 
but  carefully  regidated  ;  and  constipation  of  the 
bowels  avoided.  Upward  massage  of  the  limbs, 
and  their  gentle  passive  exercise,  are  wise  ;  and 
after  all  symptoms  of  irritation  have  passed,  say 
in  two  months,  gentle  faradisation  may  improve 
muscular  nutrition,  and  accelerate  any  distinct  return 
of  power.  Nervine  tonics  probably  aid  a  little  the 
recovery  of  slightly  damaged  structures  :  quinine  and 
strychnine  or  very  small  doses  of  phosphorus  if 
there  is  no  kidney-disease.  But  their  influence  is 
small.  As  a  rule  the  spontaneous  tendency  to  such 
recovery  as  the  destruction  of  brain-tissue  permits, 
obscures  the  influence  of  therapeutical  measures. 
But  these  may  wisely  be  adopted  in  the  hope  that 
they  have  some  influence  in  augmenting  the  gradual 
improvement.  Change  of  scene,  and  cheerful 
mental  surroundings  are  useful  adjuncts,  especially 
in  the  later  stages  of  recovery. 

W.  R.  GOWEKS. 
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BRAIN,  Hyperaemia  of. — Synon.  :  Conges- 
tion of  the  Brain. 

Definition. — Increase  in  the  quantity  of  blood 
within  the  capillaries  of  the  brain,  other  than  that 
which  is  merely  the  early  stage  of  inflammation. 

Since  neither  the  arteries  nor  the  veins  of  the 
brain-substance  can  be  over-distended  with  blood 
without  capillary  hyperemia,  and  since  it  is  to  capil- 
lary hyperaemia  that  the  functional  disturbance  of  the 
brain  is  related,  this  may  be  justly  taken  as  the 
essential  pathological  element  in  cerebral  congestion. 
The  congestion  may  be  active,  when  the  capillaries 
contain,  in  consequence  of  arterial  distension  or 
dilatation,  an  increased  amount  of  oxygenated 
blood  passing  rapidly  through  them  ;  or  it  may  be 
passive,  when,  from  venous  obstruction,  the 
increased  blood  in  the  capillaries  is  slowly  moving, 
and  is  becoming,  or  is  in  great  part  already,  venous. 

'  Congestion  of  the  brain'  is  often  alleged  because 
no  other  explanation  of  symptoms  occurs  to  the 
mind  of  the  practitioner,  although  there  may  be  no 
real  evidence  of  such  a  state.  Like  '  congestion  of 
the  liver,'  it  is  often  adopted  merely  because  it  is 
a  convenient  refuge  for  a  destitute  diagnosis,  and 
pleases  the  patient  as  an  explanation  which  both 
satisfies  and  gratifies  him.  Indeed,  it  is  a  malady 
of  which  both  symptomatology  and  pathology  are 
open  to  much  question.  Its  existence  should  never  be 
assumed  on  purely  negative  evidence.  Its  assertion 
is  often  so  groundless  as  to  be  most  discreditable  to 
the  profession.  Some  descriptions  of  it  have  been 
written  entirely  from  cases  of  the  cephalic  sensations 
that  attend  hypochondriasis. 

Etiology.  —  (A)  Active  congestion  of  the  brain 
may  be  general  or  partial.  Of  the  general  form  the 
remote  causes  are  as  follows  : — Men  are  said  to  be 
more  liable  to  it  than  women.  Age  increases  its 
frequency,  chiefly  from  the  greater  frequency  of  its 
causes  ;  yet  children,  from  the  sensitiveness  of  their 
vaso-motor  system,  occasionally  seem  to  suffer  from 
an  active  form.  The  'plethoric'  condition,  with 
its  tendency  to  general  overfilling  of  the  vessels,  is  a 
predisponent.  The  immediate  causes  of  excessive 
flow  through  the  arteries  of  the  brain  may  be  thus 
stated  :  (l)  Increase  in  the  blood-pressure — either 
general,  from  excessive  action  of  the  heart  (as  in 
extreme  hypertrophy  or  functional  overaction)  ;  or 
partial,  from  an  obstruction  elsewhere,  throwing  an 
tindue  proportion  of  the  pressure  upon  the  cerebral 
vessels.  This  is  seen  in  contraction  of  the  aorta 
beyond  the  origin  of  the  vessels  to  the  head,  and  in 
sudden  contraction  of  a  large  number  of  the  systemic 
arterioles,  as  those  of  the  surface,  in  exposure  to  cold 
and  in  ague.  It  may  result  from  cardiac  excitement, 
whether  due  to  mental  or  physical  causes.  (2) 
Active  arterial  dilatation  of  vaso-motor  origin  laiay 
be  excited  by  prolonged  mental  work,  severe  emo- 
tion, insolation,  digestive  disturbances,  or  from  the 
presence  in  the  blood  of  various  poisons,  such  as 
alcohol,  and  amyl-nitrite  or  nitroglycerin.  In 
these  cases  the  vaso-motor  disturbance  may  precede 
and  cause,  or  may  succeed  and  result  from,  the  over- 
action  of  the  brain-tissue,  which  is  intensified  by  it. 
It  results  from  the  cardiac  excitement  of  exophthal- 
mic goitre.  It  seems  to  occur  in  the  second  stage  of 
many  attacks  of  megrim.  In  alcoholic  poisoning 
the  cerebral  congestion  may  be  in  part,  as  Niemeyer 
suggested,  secondary  to  the  disturbance  of  brain- 
tissue,  although  the  simultaneous  flushing  of  the 
face  makes  this  doubtful.  In  pyrexia  the  headache 
and  delirium  have  been  thought  to  be  due  to  conges- 


tion, but  they  more  likely  result  from  the  blood-state. 
(3)  Lessened  atmospheric  pressure  may  cause  con- 
gestion of  the  brain,  as  in  the  '  Zenith '  balloon- 
catastrophe  ;  and  it  probably  occurs  when  divers 
pass  from  the  increased  to  normal  pressure.  (4) 
Gravitation  in  the  recumbent  posture  may  alone 
cause  cerebral  hyperajmia,  or  may  powerfully  aid 
other  causes  in  producing  it. 

Partial  active  congestion  of  brain-tissue  occurs 
chiefly  from  disease  of  the  arteries,  which  perverts 
the  local  distribution  of  the  blood-pressure ;  in 
organic  brain-diseases,  as  tumour,  haemorrhage,  &c.  ; 
after  blows  on  the  head  ;  and  probably  also  from 
local  overaction  of  special  centres.  In  many  of 
these  cases  it  is  really  a  slight  and  transient  condition 
which  is  indistinguishable  from  that  of  local  inflam- 
mation. 

(B)  /trwz'iv  congestion  of  the  brain,  ■^\\qx\  general, 
is  the  result  of  impeded  return  of  blood  from  the 
head.  It  is  intense  in  death  from  all  forms  of  suffo- 
cation or  by  hanging.  It  may  be  due  to  pressure  on 
the  veins  in  the  neck,  as  by  tumours  ;  pressure  on 
the  innominate  veins  by  tumours  or  aneurj'sm  ;  or 
obstruction  to  the  circulation  from  violent  respiratory 
efforts,  as  exertion,  cough,  or  blowing  wind-instru- 
ments. It  may  be  caused  by  impediments  within 
the  circulation,  such  as  tricuspid  insufficiency  and  its 
causes  in  the  lungs,  or  even  by  disease  on  the  left 
side  of  the  heart.  The  recumbent  posture  assists 
all  these  influences. 

Pas-tial  passive  congestion  may  occur  from 
pressure  on  a  cerebral  vein,  from  local  venous 
thrombosis,  or  from  pressure  by  a  growth  on  one  of 
the  cerebral  sinuses. 

Anatomical  Appearances. — The  capillaries 
are  not  visible  to  the  naked  eye  even  when  over- 
distended,  but  with  the  microscope  they  are  seen  to 
be  dilated,  often  to  twice  their  normal  calibre. 
Their  distension  is  indicated  by  a  deeper  and  reddish 
tint  of  the  grey  substance  ;  and  the  fulness  of  the 
small  arteries  and  veins  shows  itself  in  an  increase, 
often  very  great,  in  the  number  and  size  of  the  red 
points  visible  on  section  of  the  white  matter.  In 
active  congestion  the  arteries  may  be  distinctly  larger 
than  normal  ;  the  minute  vessels  of  the  meninges  are 
also  distended.  Indeed  in  all  forms  of  general  conges- 
tion, the  state  of  the  vessels  is  generally  more  distinct 
in  the  pia  mater  than  in  the  substance  of  the  brain. 
In  all,  however,  it  is  chiefly  the  active  congestion 
that  would  pass  on  to  inflammation,  or  is  really 
its  first  stage,  that  leaves  distinct  traces.  In  passive 
congestion  the  veins  and  sinuses  are  gorged  with 
blood.  It  must  be  remembered,  however,  that  such 
engorgement  of  the  veins  occurs  in  all  cases  of 
death  from  interference  with  the  passage  of  the  blood 
through  the  thorax.  The  state  of  the  cerebral  veins 
must  therefore  be  carefully  compared  with  that  of 
the  veins  of  other  organs,  .\ctive  congestion  may 
sometimes  leave  no  visible  traces.  After  a  time 
blood-pigment  collects  outside  the  vessels  (Bastian), 
and  serous  eftusion  into  the  membranes  and  ven- 
tricles may  be  found.  Later  on  the  vessels  may 
be  permanently  distended ;  degenerative  changes, 
consequent  perhaps  on  the  effusion  of  serum,  may 
lead  to  the  production  of  wide  spaces  around  them  ; 
and  the  whole  brain  may  have  undergone  distinct 
wasting.  It  must,  however,  be  pointed  out  that 
the  absence  or  paucity  of  post-mortem  evidence  of 
active  congestion  is  equally  true  of  the  skin,  and 
does  not  establish  its  absence  during  life. 

Symptoms. — It  is  probable  that  many  symptoms 
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have  been  erroneously  ascribed  to  cerebral  conges- 
tion ;  some  because  hyperEemia,  due  to  the  mode  of 
death,  was  found  post  iiiorteiu  ;  others  because  an 
assumed  congestion  was  the  readiest  explanation. 

The  symptoms  commonly  referred  to  cerebral 
congestion  may  be  grouped  in  two  classes — those 
of  excitement,  and  those  of  depression.  Either  of 
these  may  exist  alone  ;  those  of  excitement  may 
precede  those  of  depression  ;  or  they  may  partially 
co-exist.  They  may  be  slight  or  severe ;  acute  or 
chronic.  In  all  cases  they  are  increased  by  the  re- 
cumbent posture  or  depressing  the  head,  by  ex- 
piration, cough,  and  effort  ;  and  they  are  usually 
aggravated  by  constipation,  and  by  indulgence  in 
alcohol. 

I.  General. — Among  the  symptoms  of  excitement 
may  be  mentioned  mental  irritability  ;  headache, 
slight  or  violent,  with  feelings  of  fulness  or  throb- 
bing in  the  head,  and  vertiginous  or  other  sensations  ; 
derangement  of  the  special  senses,  such  as  flashes  of 
light  and  noises  in  the  ears ;  contraction  of  the 
pupils  ;  sleeplessness  ;  restlessness,  startings,  twitch- 
ings  or  slight  actual  convulsions  ;  and  mental  ex- 
citement. The  pulse  is  quick.  There  may  be 
vomiting.  The  face  may  participate  in  congestions 
of  circulatory  origin.  In  other  forms  of  supposed 
congestion,  as  in  those  which  result  from  excessive 
brain-work,  the  face  may  be  pale,  but  the  nature  of 
these  cases  is  doubtful. 

Among  the  symptoms  of  depressed  brain-function 
are  dulness  of  the  special  senses  ;  motor  weakness  ; 
mental  indifference  and  slowness  ;  somnolence,  es- 
pecially after  meals  ;  dilatation  of  the  pupils  ;  and 
infrei  juency  of  the  heart's  action.  Consciousness  may 
be  lost  suddenly,  and  the  loss,  it  is  commonly 
believed,  may  deepen  into  coma,  but  this  is  seldom 
absolute.  As  a  rule  there  is  no  fever,  but  in 
children  the  temperature  may  be  raised. 

In  the  chronic  forms  of  cerebral  congestion,  these 
symptoms,  variously  grouped  and  moderate  in  degree, 
continue  for  days,  weeks,  or  months.  Their  course 
is  marked  by  great  variability. 

In  the  more  acute  forms  of  cerebral  congestion, 
the  symptoms  of  muscular  spasm,  of  mental  disturb- 
ance, or  of  loss  of  consciousness,  may  be  so  pre- 
dominant as  to  give  a  special  character  to  the 
attack  : — 

a.  In  the  convulsive  form  pain  or  uneasiness  in 
the  head  commonly  precedes  the  muscular  spasm. 
The  latter  is  usually  deliberate  in  onset.  It  is  said 
sometimes  to  l)e  unilateral  at  first,  and  afterwards 
general,  Init  more  frequently  it  is  general  through- 
out. Tonic  may  precede  clonic  spasm,  and  the 
attack  resemble  an  epileptic  fit,  or  clonic  spasm  only 
may  be  present,  or  slight  general  tonic  spasm. 
The  writer  has  witnessed  in  an  adult  a  general  attack 
of  clonic  convulsions  as  a  result  of  a  violent  attack 
of  cough,  causing  extreme  cyanosis. 

The  delirious  ioxxsx  is  seen  under  two  aspects  — 
{I)  in  old  age,  after  emotional  excitement  ;  in 
this  the  wandering  is  slight,  and  often  related  dis- 
tinctly to  the  recumbent  posture,  or  to  a  low  posi- 
tion of  the  head  ;  (2)  a  much  more  violent  delirium, 
which  may  be  due  to  cerebral  congestion  (but  is  less 
distinct  in  nature),  is  seen  sometimes  after  mental 
work  or  emotional  excitement,  or  after  alcoholic 
poisoning.  It  often  resembles  and  may  end  in 
mania,  but  there  is  no  pyrexia.  Occasionally  death 
results. 

The  apoplectic  form  is  marked  by  sudden  loss  of 
consciousness,  occurring  commonly  during  effort  in 


plethoric  persons.  The  unconsciousness  usually 
lasts  only  a  few  minutes,  and  slight  general  weakness 
may  remain  for  a  day  or  two.  In  rare  cases  the 
loss  of  consciousness  deepens  into  coma,  with  ster- 
torous breathing  and  relaxed  sphincters,  and  death 
may  occur  from  the  extension  of  the  cerebral  depres- 
sion to  the  respiratory  centres  without  any  distinct 
lesion  of  the  brain.  It  is  doubtful  if  such  cases 
should  be  regarded  as  examples  of  mere  congestion. 

(/.  Vertiginous  sensations  sometimes  give  a  cha- 
racter to  an  attack.  In  children  congestion  of  the 
brain  is  said  to  be  a  rare  but  occasional  cause  of 
convulsion  or  delirium.  Headache  and  contracted 
pupils  make  up  a  group  of  symptoms  resembling 
meningitis,  but  fever  is  rarely  present,  and  if  it 
exists  it  is  slight,  and  the  symptoms  usually  come 
on  suddenly  and  pass  away  in  a  day  or  two. 
Death,  however,  sometimes  occurs  soon  after  the 
onset,  especially  in  the  convulsive  form.  The 
nature  of  such  attacks  is  open  to  doubt.  But 
children  sometimes  pass  rapidly  into  a  state  of 
headache,  intolerance  of  light,  and  considerable 
fever,  often  with  vomiting,  and  recover  completely 
after  twelve  or  twenty-four  hours.  Such  attacks 
may  occur  periodically  and  are  ascribed  to  '  con- 
gestion of  the  brain.'  The  subjects,  however, 
usually  become  liable,  subsequently,  to  characteristic 
megrim. 

2.  Partial. — Partial  hypertemia  leads  to  localised 
symptoms  of  excitement  or  depression  of  function. 
Limited  convulsion  or  paralysis  may  result.  Head- 
ache may  be  intense  and  local.  If  nothing  more 
than  congestion  is  present  the  symptoms  usually 
soon  pass  oft,  but  such  cases  are  extremely  rare,  to 
say  the  least. 

Pathology. — The  possibility  of  the  variations 
in  the  quantity  of  blood  within  the  brain  has  been 
denied  on  the  ground  that  the  cerebro-spinal  circu- 
lation is  carried  on  within  a  closed  cavity.  But 
the  statement  is  untrue  in  the  sense  that  is  relevant 
to  the  problem  at  issue,  since  the  communication  of 
the  venous  sinuses  of  the  skull,  and  especially  of 
the  venous  plexuses  within  the  spinal  canal, 
with  external  vessels,  is  free,  and  affords  a  ready 
mechanism  by  which  the  amount  of  blood,  even  in 
the  distant  cerebral  vessels,  may  be  varied  by  the 
displacement  of  the  cerebro-spinal  fluid.  This,  it 
will  also  be  remembered,  can  pass  into  the  peri- 
vascular spaces,  and  can  readily  yield  to  increased 
intravascular  pressure,  and  thus  make  room  for  an 
increase  in  the  quantity  of  blood  within  the  arteries 
or  veins. 

An  excessive  supply  of  arterial  blood  is,  in  all 
organs,  attended  with  functional  activity,  and  it  is 
easy  to  understand  that  active  congestion  should 
result  in  symptoms  of  excitement  (mental  activity 
is  often  conspicuous  in  the  suljjects  of  aortic  re- 
gurgitation, in  which  arterial  pulsation  is  .so 
vigorous).  Subsequent  depression  of  function  has 
been  accounted  for  by  inferring  compression  of 
brain-tissue  by  effused  serum.  The  reaction  of 
exhaustion  may  contribute.  In  passive  congestion 
the  nerve-tissue  is  imperfectly  supplied  with  oxy- 
genated blood,  and  its  functions  are  impaired  fjy 
the  presence  of  eftete  product.  Hence  the  pre- 
dominance of  symptoms  of  depression  over  those  of 
irritation. 

Diagnosis. — The  diagnosis  rests  on  the  dis- 
covery of  circulatory  and  other  causes  of  cerebral 
congestion  ;  on  the  circumstances  of  posture,  effort, 
&c.,  under  which  the  symptoms  came  on  ;  on  the 
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existence  of  concomitant  congestion  in  other  adja- 
cent parts  ;  on  the  general  character  of  the  cerebral 
symptoms  ;  on  their  speedy  disappearance  ;  and  on 
the  absence,  in  the  adult  at  any  rate,  of  material 
elevation  of  temperature.  The  diagnosis  of  the 
special  forms  of  cerebral  congestion  from  the  dis- 
eases which  they  most  resemble  is  considered  under 
the  head  of  those  diseases.  It  may,  however,  be 
mentioned  that  persistent  focal  symptoms  exclude 
mere  congestion.  On  the  other  hand,  the  condi- 
tion is  most  improbable  in  cases  in  which  the 
various  cephalic  sensations  of  pressure,  fulness, 
heat,  &c. ,  seem  to  the  hypochondriacal  sufferer  to 
be  certainly  due  to  this  condition.  It  is  in  these 
cases  that  it  is  within  the  power  of  the  doctor  to  do 
great  harm  by  encouraging  the  erroneous  opinion. 

Prognosis. — The  prognosis  is  generally  imme- 
diately favourable  ;  but  it  must  always  be  deter- 
mined by  the  gravity  of  the  symptoms.  In  a 
severe  attack  of  any  form  of  supposed  congestion 
death  may  occur.  The  apoplectic  form  is  most 
dangerous,  the  convulsive  least  so.  Degenerated 
vessels  increase  the  immediate  risk  to  life.  After 
many  attalcks,  permanent  nutritional  changes  in 
the  brain  often  supervene. 

Treatment. — The  most  important  elements  in 
the  treatment  of  definite  cerebral  congestion  are 
posture,  removal  of  blood,  purgation,  cold  to  the 
head,  and  warm  and  stimulating  applications  to 
the  surface.  Whatever  be  the  cause  of  active  con- 
gestion, it  is  important  to  raise  the  patient's  head, 
so  that  gravitation  may  impede  the  flow  and  aid 
the  return  of  the  blood.  By  this  means  alone, 
insomnia  from  this  condition  may  often  be  pre- 
vented. The  removal  of  blood  is  useful  in  extreme 
forms  of  congestion,  either  active  or  passive, 
especially  in  those  forms  of  active  congestion  in 
which  the  face  participates.  Venesection  or  leech- 
ing behind  the  ears  may  be  employed,  according  to 
the  severity  of  the  attack.  The  relief  which,  in 
such  cases,  follows  epistaxis  illustrates  the  benefit 
thus  afforded.  We  cannot  indeed  induce  such 
direct  relief,  but  a  leech  may  be  applied  behind  the 
ear,  where  there  are  communications  between  the 
circulation  inside  and  outside  the  cranium.  This  is 
not  advisable  in  those  cases  in  which,  from  over- 
action  of  brain  tissue,  we  may  assume  encephalic 
congestion  while  the  surface  remains  pale.  In 
most  forms  of  congestion,  especially  in  plethoric 
states,  purgation  is  useful.  It  removes  from  the 
blood  some  of  its  serum,  and  it  affords  immediate 
relief  to  the  cerebral  circulation,  by  causing  an 
afflux  of  blood  to  the  capacious  intestinal  vessels. 
Diuresis  is  also  useful.  Cold  to  the  head  is  of 
most  value  in  reflex  or  secondary  dilatation  of  the 
cerebral  vessels,  as  after  mental  work,  insolation, 
fatigue,  and  in  some  toxoemic  states.  In  the  same 
class  of  cases,  stimulation  of  the  peripheral  nerves 
by  sinapisms,  blisters,  &c.,  applied  to  the  neck, 
and  even  to  the  soles  of  the  feet  and  calves,  will 
not  only  draw  blood  to  the  surface,  but  also,  by 
reflex  influence,  assist  in  obtaining  arterial  contrac- 
tion. Hot  applications  to  the  limbs  act  in  a  similar 
manner,  causing  local  afflux  of  blood  and  thus 
lessening  the  tendency  to  encephalic  engorgement. 
Recourse  may  also  be  had  to  mechanical  appliances 
for  increasing  the  quantity  of  blood  in  the  limbs. 
This  element  in  treatment  is  most  useful  in  active 
congestion.  Alcohol  and  opium  should  be  avoided 
in  all  forms  of  active  congestion,  but  in  passive 
congestion  they  may  be  of  service.     Bromide  of 


potassium  is  useful  in  those  cases  in  which  the  con- 
gestion is  produced  by  vaso-motor  disturbance.  In 
passive  congestion  from  heart-disease  the  treatment 
is  that  of  the  cardiac  condition,  digitalis,  strophan- 
thus,  and  diuretics  being  of  especial  service.  All 
persons  liable  to  congestion  of  the  brain  should  live 
regularly,  avoid  hot  rooms,  and  attend  carefully  to 
the  stomach  and  bowels,  keeping  the  latter  regular 
by  an  adequate  daily  aperient. 

W.  R.  GOWERS. 

BRAIN,  Hypertrophy  of.— This  term  is  ap- 
plied to  an  overgrowth  of  the  interstitial  tissue  of  the 
brain,  the  nerve-cells  and  fibres  being  often  actually 
diminished  both  in  size  and  number.  The  condition 
must  be  distinguished  from  some  forms  of  cedema,  in 
which  the  whole  brain  may  be  considerably  larger 
than  normal,  and  also  from  a  normal  brain  of  unusual 
size.  In  this  so-called  hypertrophy,  the  brain  may 
or  may  not  be  larger  than  usual,  but  its  density  is 
considerably  increased  ;  beyond  this  the  naked-eye 
examination  often  shows  nothing  unusual.  In  other 
cases  many  of  the  convolutions  are  slightly  raised, 
are  quite  smooth  and  extremely  hard  ;  while  the  pia- 
arachnoid  is  detached  from  them  with  great  ease. 
On  cutting  through  one  of  these,  considerable  resist- 
ance is  felt,  the  section  is  pale,  smooth,  and  some- 
what mottled,  and  the  cortical  strise  are  obscured. 
In  some  instances  small  dense  globular  excrescences 
may  project  from  the  walls  of  the  lateral  ventricles. 
The  disease  is  most  common  on  the  superficial  parts 
of  the  brain,  but  any  such  part  may  be  afl'ected. 

On  microscopical  examination  of  one  of  these 
portions  there  is  seen  to  be  a  great  increase  in  the 
number  of  neuroglia-cells,  their  processes  are'  very 
numerous,  much  thickened,  and  form  a  dense  net- 
work ;  the  nerve-cells  may  be  fewer  in  number  and 
slightly  atrophied,  their  arrangement  being  most 
irregular,  so  that  it  is  almost  impossible  to  make 
out  the  ordinary  cortical  layers.  The  perivascular 
connective  tissue  may  be  also  slightly  increased,  but 
as  a  rule  the  vessels  themselves  are  unchanged.  In 
addition  to  these  somewhat  localised  aggregations 
of  neuroglia,  there  is  a  general  increase  of  glia 
throughout  the  organ,  and  this  with  the  absence  of 
vascular  change  or  of  secondary  degeneration  suffices 
to  distinguish  the  condition  from  disseminated 
sclerosis  and  secondary  change  following  vascular 
lesions. 

/Etiology  and  Symptoms. — The  cause  of  this 
condition  lies  in  a  developmental  error  ;  there  is  a 
tendency  to  undue  growth  of  neuroglia  similar  to 
that  occurring  in  some  forms  of  syringomyelia,  and 
this  may  be  associated  with  a  defective  development 
of  the  nervous  elements.  The  subjects  of  the 
disease  frequently  come  of  a  neurotic  or  insane 
stock  ;  they  are  usually  either  imbeciles  or  epileptics, 
often  both.  Beyond  this  the  condition  does  not 
appear  to  give  rise  to  any  sensory  or  motor  dis- 
turbances, and  there  are  therefore  no  certain  means  of 
recognising  it  during  life.       A.  F.  Tredgold. 

BRAIN,  Injuries  to  the. — These  will  be 
considered  under  the  headings  of  concussion  and 
compression. 

I.  Concussion. — As  the  result  of  a  violent 
blow  or  fall  upon  the  head  the  brain  may  be 
severely  shaken  within  the  cranium,  the  elasticity 
of  the  latter  also  allowing  of  considerable  squeezing 
or  temporary  compression  being  applied  at  the 
moment  of  the  injury.    The  mere  shaking  of  the 
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cerebral  mass  accounts  for  the  symptoms  of  '  con- 
cussion '  in  slight  cases,  but  it  is  certain  that  in  the 
more  severe  examples  of  concussion  there  are 
definite  organic  lesions  present.  Of  these  the  chief 
are  hiemorrhages  from  the  thin-walled  blood- 
vessels on  the  surface  of  the  brain  or  into  the 
cortex.  Should  it  happen  that  veins  of  fair  size  in 
the  pia  or  dura  mater  have  been  torn,  the  resulting 
hemorrhages  may  be  so  extensive  as  to  cause  actual 
symptoms  of  compression,  but  more  commonly  the 
extravasations  are  scattered  widely,  each  being 
attended  with  localised  tearing  or  bruising  of  the 
delicate  tissues  of  the  brain  at  that  spot. 

In  the  case  of  injuries  to  the  head  from  falls  or 
blows  without  perforation,  certain  definite  parts  are 
prone  to  suffer  from  contusion  and  laceration. 
Usually  some  slight  evidence  of  injury  is  found 
immediately  beneath  the  part  of  the  skull  upon 
which  the  blow  was  received,  but  by  far  the  chief 
bruising  will  be  at  the  opposite  point  ;  thus  if  the 
occiput  be  struck,  the  anterior  lobes  will  be  contused, 
and  if  one  parietal  eminence,  the  opposite  temporo- 
sphenoidal  lobe.  This  law,  however,  is  greatly 
modified  by  the  differing  conditions  under  which 
different  parts  of  the  brain-mass  are  placed.  In  the 
posterior  half  of  the  skull  the  brain-mass  is  bulky, 
and  between  its  hinder  lobes  and  the  cerebellum  is 
a  strong  flexible  membrane,  well  calculated  to 
break  vibrations  gradually,  and  thus  to  prevent 
contusion.  Nor  are  there  in  these  regions  any 
strongly  marked  bony  ridges  against  which  the 
brain  might  be  forced.  These  conditions  are  re- 
versed as  regards  the  frontal  and  temporo-sphe- 
noidal  lobes,  and  the  conseciuence  is  that  while 
severe  contusions  are  often  seen  in  the  latter,  they 
are  much  more  rare  in  the  cerebellum  and  posterior 
two-thirds  of  the  hemispheres.  In  cases  of  com- 
pound fracture,  with  tearing  of  the  dura  mater  and 
deep  depression  of  bone,  the  brain-substance  may, 
of  course,  be  injured  at  any  part,  but  even  in  respect 
to  this  kind  of  violence  the  hinder  regions  of  the 
skull  are  specially  protected.  Occasionally  the 
contusion  of  part  of  the  brain  with  its  attendant 
hemorrhage  gives  rise  to  localising  symptoms. 
Thus  injury  to  the  left  inferior  frontal  convolution 
may  produce  aphasia,  to  one  or  other  part  of  the 
ascending  frontal  and  parietal  convolutions  weak- 
ness of  the  opposite  arm  or  leg  or  of  some  group 
of  muscles  in  either  limb  {set;  Fig.  i,  in  Brain, 
Tumours  of).  Such  paral_ytic  symptoms  following 
concussion  are  as  a  rule  wholly  recovered  from  after 
the  lapse  of  a  few  days  or  weeks.  This  is,  un- 
fortunately, not  always  the  case  if  one  or  other  of 
the  cranial  nerves  have  been  torn  across  or  other- 
wise damaged  at  the  time  of  the  injury  to  the  head. 
The  olfactory  lobes,  the  optic  nerves,  and  occa- 
sionally the  third,  fourth,  or  sixth  nerves  have  been 
known  to  be  completely  and  permanently  paralysed 
as  the  result  of  a  severe  fall  on  the  head,  and  this  is 
most  likely  to  occur  if  a  fracture  of  the  cranial  base 
has  passed  through  the  foramina  at  which  the  nerves 
involved  emerge.  With  a  fracture  of  the  middle 
fossa  either  the  facial  nerve  in  the  aqureductus 
Fallopii  or  the  auditory  nerve  is  often  damaged. 
These  injuries  to  cranial  nerves  are  so  important 
from  the  point  of  view  of  prognosis  (since  they 
are  likely  to  prove  permanent  in  their  results, 
while  the  recovery  from  the  accompanying  con- 
cussion of  the  brain  is  in  most  cases  complete) 
that  they  should  be  carefully  sought  for  in  every 
case.    Their  occurrence  is  to  be  suspected  whenever 


the  parts  supplied  by  a  cranial  nerve  are  completely 
paralysed  w  ithout  accompanying  symptoms  indicative 
of  severe  lesion  of  the  brain-mass.  Here  it  should  be 
noted  that  even  small  traumatic  hxmorrhages  into 
certain  parts  of  the  brain  have  an  importance  quite  out 
of  proportion  to  their  size,  owing  to  their  special  site. 
Thus  in  some  cases  of  concussion  which  have  proved 
fatal,  punctiform  hemorrhages  have  been  discovered 
in  the  pons  Varolii  and  floor  of  the  fourth  ventricle, 
where  the  cardiac  and  respiratory  centres  are  placed. 
In  such  examples  of  fatal  concussion  the  whole 
surface  of  the  brain  is  found  to  be  intensely  con- 
gested at  the  time  of  the  post-mortem  examination. 
We  may  safely  assume  that  in  all  severe  cases  of 
concussion  which  do  not  prove  fatal,  i.e.  the  great 
majority,  there  is  immediately  after  the  injury  a 
period  of  shock  and  depression  of  the  heart's  action 
in  which  the  brain  is  comparatively  bloodless,  and 
its  functions  therefore  suspended,  but  that  this  stage 
is  succeeded  by  a  reaction  in  which  all  the  cerebral 
arteries  dilate  and  the  whole  brain  becomes  engorged 
with  blood,  especially  the  parts  situated  near  the 
surface  (sec  Brain,  Congestion  of).  This  high 
degree  of  congestion  no  doubt  explains  the  severe 
headache  so  constantly  met  with,  and  may  also 
account  for  the  occasional  occurrence  of  general 
epileptiform  convulsions.  The  latter  are  more 
frequently  met  with  in  children  than  in  adults,  and 
may  be  so  severe  and  so  frequent  as  to  threaten  a 
fatal  issue.  It  is  important  to  remember  that  the 
administration  of  a  general  aneesthetic  (ether  or 
chloroform)  will  probably  put  an  end  to  such 
dangerous  convulsions. 

Symptoms. — In  slight  cases  there  is  no  real 
unconsciousness,  merely  a  temporary  giddiness  and 
loss  of  brain-power,  succeeded  by  headache  with 
perhaps  some  strange  or  inconsequent  action.  In 
the  gravest  cases  there  may  be  found  prolonged 
insensibility,  and  then  the  periods  of  reaction  and 
of  gradual  recovery  are  of  equally  long  duration. 
The  symptoms  may  be  conveniently  grouped  into 
four  stages.  The  first  stage  is  that  of  eo/lapse,  in 
which  there  is  more  or  less  complete  loss  of 
consciousness,  pallor  of  the  skin,  and  coldness  of 
the  extremities,  due  to  feebleness  of  the  heart's 
action,  the  respiration  showing  a  similar  depression 
and  being  shallow  and  feeble.  In  fact,  the  condi- 
tion and  appearance  of  a  man  badly  concussed  may 
closely  simulate  death,  and  the  mistake  has  fre- 
quently been  made  on  the  field  of  battle  and  else- 
where. The  state  of  the  pupils  is  neither  constant 
nor  of  any  practical  importance,  so  long  as  fixed 
mydriasis  be  not  present,  in  which  case  compression 
of,  or  very  severe  damage  to,  the  brain  isjito  be 
suspected.  It  is  of  great  importance,  in  thisVstage, 
to  establish  the  absence  of  all  forms  of  paialysis. 
If  any  asymmetrical  symptoms  are  present,  the 
case  is  more  than  concussion.  The  second 
stage  is  that  of  Reaclion.  After  the  collapse 
has  lasted  some  little  time  (half  an  hour  to 
two,  three,  or  more  hours),  it  begins  to  pass  off. 
The  patient  moans,  manifests  discomfort,  turns  on 
his  side,  and  draws  his  knees  up.  Very  often  at 
this  period  sickness  occurs,  and  it  is  almost 
invariable  if  the  patient's  stomach  was  full  at  the 
time  of  the  accident.  Consciousness  is  now  usually 
restored,  and,  by  rousing,  the  patient  may  be 
induced  to  speak  and  to  tell  his  name.  Gradually 
during  a  period  of  some  hours  the  case  passes  into 
the  third  stage  of  drowsiness.  The  pulse  is  now 
relaxed  and  full,  the  .skin  warm  or  even  hot,  the 
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face    somewhat    flushed,    and    the    pupils  con- 
tracted.     The    patient  can    only    be  awakened 
with  difficulty.    It  is,   however,  always  possible 
to   awaken  him,  and  he  usually  rouses  himself 
to  the  calls  of  nature.      His  answers  to  ques- 
tions are  often  confused  or  irrelevant,  and  there 
may   be   extreme    irritability   on   being  roused, 
sometimes   even  delirium.     Very  commonly  the 
pulse  is  irregular,  especially  if  the  patient  be  young. 
At  this  stage  again  care  must  be  taken  to  ascertain 
whether  there  are  any  asymmetrical  symptoms — any 
weakness  of  a  limb,  of  one  side  of  the  face,  or  of  any 
single  eye-muscle.   If  the  patient  passes  his  urine  or 
fieces  into  the  bed,  or  if  there  is  any  long-continued 
retention  of  urine,  the  case  is  not  one  of  ordinary 
concussion.    The  sleepy  stage  may  last  for  a  day 
or  for  a  week,  and  it  is  in  severe  cases  so  well- 
marked  that  the  patient's  eyelids   may  be  held 
open  and  the  pupils  examined  without  awaking 
him.    During  this  stage  the  measures  of  treatment 
called  for  are  spare  diet,  purgation,  cold  to  the 
head,  and  quiet.    It  may  be  necessary  to  use  the 
nasal  tube  for  feeding.    When  the  sleepy  stage 
passes  off,  the  patient  is  left  weary,  torpid,  unfit 
for  mental  effort,  and  often  wdth  distressing  head- 
ache.   This  is  the  final  stage  of  gradual  conva- 
lescence, and  its  duration,  before  complete  return  to 
health  ensues,  varies  greatly.    Loss  of  memory, 
irritability  of  temper,  and  unusual  susceptibility  to 
alcoholic  stimulation,  are  three  results  of  severe 
concussion,  which  are  the  most  constant  and  the 
most  persistent.     Loss  of  sexual  power,  homicidal 
or  suicidal  impulses,  epileptiform  fits,  and  true 
insanity  are  some  of  the  graver  and  less  common 
results  of  injuries  to  the  head.    But  however  long 
the  patient  may  be  incapacitated  from  work  and 
however  hopeless  the  condition  may  appear  to  be, 
a  favourable  prognosis  may  safely  be  given  in  the 
great  majority  of  cases.    Recovery  from  a  condition 
of  complete   mental   torpor,    delirium,  or  even 
mania    lasting   several   weeks   has    often  been 
observed.     On  the  other  hand  death  may  occur 
during  the  first  stage,  but  in  these  fatal  cases  there 
is   as   a   rule   extensive    damage   to   the  brain 
associated  with  fracture  of  the  skull.    It  is  most 
important  to  remember  that  compression  of  the 
brain  from  meningeal  hsemorrhage  may  supervene 
on  concussion,  and  its  symptoms  be  grafted  on  to 
those  of  the  latter.  The  following  symptoms  should 
arouse  suspicion  : — (i)  relapse  into  (wz/Z/rf^  uncon- 
sciousness, from  which  the  strongest  stimuli  will 
not  rouse  the  patient  ;    (2)  stertor  of  breathing  ; 
(3)  flushing  of  the  surface,  with  a  steadily  rising 
temperature  ;    (4)  convulsive  movements   of  the 
limbs  followed  by  their  paral3'sis  ;  (5)  fixed  wide 
dilatation  of  the  pupils  (mydriasis). 

Treatment. — During  the  stage  of  collapse  there 
is  but  little  required  beyond  assisting  the  circulation 
by  the  application  of  hot  blankets  to  the  skin.  If 
the  pulse  be  extremely  feeble  a  subcutaneous  injec- 
tion of  strychnine  (gr.  jL)  is  better  than  the  adminis- 
tration of  alcohol. 

After  reaction  has  set  in,  a  free  action  of  the 
bowels  should  be  obtained  by  giving  5-8  grains  of 
calomel,  followed  by  a  saline  draught.  The  room 
or  bed  should  be  darkened,  and  during  the  sleepy 
stage  the  patient  should  only  be  roused  for  purposes 
of  feeding.  The  diet  for  some  davs  should  consist 
principally  of  fluids.  Care  should  be  taken  that 
the  bladder  does  not  become  over-distended,  a 
point  somewhat  apt  to  be  overlooked.    To  relieve 


subsequent  headache,  and  to  diminish  the  irrita- 
bility, often  present  in  the  third  stage,  cold  to  the 
head  is  most  useful,  and  is  best  applied  by  means 
of  iced-water  running  through  Leiter's  tubes,  or 
pounded  ice  in  an  india-rubber  cap,  secured  be- 
neath the  chin.  Antipyrine,  bromide  of  potassium, 
and  sulphonal  are  sedatives  worthy  of  trial  in  cases 
of  very  marked  reaction  or  delirium.  Constant 
watching  may  be  necessary  for  many  days  or  weeks 
after  severe  concussion,  and  it  must  be  remembered 
that  such  cases  are  liable  to  violent  outbursts  if 
allowed  to  indulge  in  alcohol.  The  only  safe 
course  is  total  abstinence  for  long  afterwards. 

II.  Compression. — The  brain  is  compressed  in 
the  pathological  sense  whenever  its  structure  is  so 
squeezed  that  its  functions  are  in  any  degree  inter- 
fered with.  This  squeezing  may  be  effected  either 
by  the  effusion  of  l)lood  within  the  skull,  the  growth 
of  a  tumour,  the  accumulation  of  pus  or  serum,  or 
lastly  by  the  depression  of  some  large  portion  of  the 
bony  parietes.  As  already  noted,  a  temporary  com- 
pression occurs  in  many  cases  of  ordinary  concussion 
with  or  without  fracture,  but  the  general  belief  that 
depressed  fractures  are  frequentlj'  the  cause  of  com- 
pression is  probably  a  mistake.  In  such  cases  the 
fragment  displaced  is  rarely  of  sufficient  size  to 
cause  serious  compression  of  the  contents  of  the 
skull,  and  the  symptoms  usually  supposed  to  indicate 
that  state  are  really  due  in  most  cases  to  laceration 
and  contusion,  or  to  subsequent  inflammation. 

By  far  the  best  examples  of  uncomplicated  com- 
pression of  brain  are  supplied  to  us  b}'  the  not  very 
infrequent  cases  in  which  one  middle  meningeal 
artery  is  injured,  and  a  large  blood-clot  is  effiised 
between  the  dura  mater  and  bone.  It  is  from 
observation  of  cases  of  this  kind  that  the  assertion 
is  justified,  that  a  very  considerable  intrusion  into 
the  skull  may  be  permitted  without  the  production 
of  any  symptoms.  No  doubt  the  suddenness  or 
otherwise  has  much  to  do  with  the  results,  but  there 
seems  good  reason  to  believe  that,  as  a  rule,  the 
brain  will  easily  accommodate  itself  to  quantities 
not  exceeding  an  ounce  or  two,  and  that  usually  as 
large  a  quantity  as  four  or  five  ounces  is  required  to 
cause  death.  It  is  very  rarely  indeed  that  a  de- 
pression of  bone  in  the  least  approaches  such  an  extent 
of  intrusion  as  this,  and  the  majority  of  such  cases 
are,  as  regards  the  amount  of  possible  squeezing, 
quite  trivial.  The  manner  in  which  the  accommo- 
dation is  effected  is  by  the  removal  of  the  fluid 
contents  of  the  skull — first  the  subarachnoid  fluid, 
and  secondly  the  blood.  Of  the  blood-vessels  the 
veins  and  venous  sinuses  are  probably  emptied  first, 
and  lastly  the  arteries  and  capillaries.  A  brain  in 
a  state  of  strong  compression  is  an  exsangtiine 
brain.  In  this  respect,  the  brain  in  the  last  stage  of 
compression  differs  very  much  from  that  in  cases  of 
insensibility  from  concussion  or  contusion.  It  by  no 
means  follows  that  because  the  brain  is  pale  the 
face  should  be  pale  also  ;  but  it  is  perhaps  usually 
the  case  that  extreme  compression  so  much  enfeebles 
the  heart's  action  that  the  pulse  is  weak  or  flickering, 
the  respiration  shallow  and  irregular,  and  the  skin 
pale  and  cold.  That  stertorous  breathing,  a 
laboured  pulse,  and  a  suffused  and  dusky  countenance 
are  (as  according  to  the  classical  description)  symp- 
toms of  compression,  is  probably  for  the  majority  of 
cases  a  mistake.  Such  a  group  much  more  frequently 
denotes  laceration,  contusion,  or  central  extravasa- 
tion. Nor  is  it  true  that  hemiplegia,  excepting  of 
the  most  transitory  kind,  is  often  due  to  compression. 
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A  clot  of  blood  poured  out  over  one  hemisphere 
may,  if  rapidly  effused,  produce  for  a  while  weak- 
ness of  the  opposite  limbs,  but  the  brain-mass  is  soft 
enough  to  allow  of  considerable  yielding,  and  in  the 
course  of  a  few  hours  the  effects  of  the  displacement 
will  have  become  general,  and  not  local.  In  a  case 
recorded  by  the  writers  in  which  a  post-niortein 
examination,  some  weeks  later,  proved  the  presence 
of  a  large  blood-clot,  there  had  been  partial  hemi- 
plegia without  unconsciousness  at  first,  but  on  the 
next  day  all  trace  of  it  had  disappeared,  and  it  never 
returned.  In  many  of  the  cases  of  bleeding  between 
the  dura  mater  and  the  bone,  from  the  meningeal 
artery,  the  hremorrhage  takes  place  on  several 
different  occasions,  with,  it  may  be,  intervals  of  a 
day  or  two,  much  as  is  often  observed  in  wounds  of 
arteries,  such  as  the  palmar  arch.  Thus,  the  ob- 
server is  able  to  appreciate  the  symptoms  caused  by 
different  degrees  of  compression,  and  further  proof 
IS  afforded  that,  if  the  intruded  quantity  be  but 
moderate,  the  brain  bears  it  without  obvious  incon- 
venience. Often  at  the  autops)'  it  is  quite  easy  to 
distinguish  clots  of  very  different  dates,  and  to  feel 
sure  that  the  original  one  was  of  considerable  size.  It 
is  clear  then  that  in  speaking  of  the  symptoms  of  com- 
pression we  must  allow  for  differences  in  amount  of 
the  compressing  substance,  and  also  for  differences 
in  the  rapidity  or  suddenness  of  its  application. 

When  compression  is  produced  suddenly,  as  by  a 
large  fragment  of  bone  driven  down,  the  case  is 
almost  invariably  complicated  by  contusion.  If 
paralysis  or  even  insensibility  be  present,  it  is  usually 
impossible  to  say  to  which  lesion  they  are  really 
due.  We  may,  however,  hold  it  almost  certain, 
from  what  we  know  of  other  cases,  that  the  effects 
in  such  would  be  a  temporary  hemiplegia,  with 
symptoms  of  shock,  if  the  depression  were  but 
moderate  ;  and  insensibility,  probably  soon  followed 
by  death,  if  the  depression  were  very  great.  The 
cases  in  which  depression  of  bone  has  alone  been 
sufficient  to  produce  long-continued  compression 
with  insensibility  are  possibly  somewhat  apocryphal. 
It  is  possible  that  compression  under  such  circum- 
stances might  be  attended  by  stertor  and  laboured 
pulse,  but  it  is  possible  also  that  the  pulse  might  be 
extremely  feeble,  the  countenance  pale,  and  inspira- 
tory efforts  weak  and  irregular. 

The  depression  of  bone  is  perhaps  the  only  con- 
dition which  can  be  supposed  capable  of  producing 
compression  suddenly.  When  blood  is  poured  out 
from  a  ruptured  artery,  the  symptoms  come  on 
rather  gradually.  The  patient  complains  perhaps 
of  headache,  and  then  becomes  more  or  less  con- 
fused in  manner,  his  gait  is  unsteady,  and  the  limbs 
on  the  side  opposite  to  the  injury  show  special 
weakness.  Vomiting  may  occur  and  the  weakened 
limbs  may  twitch,  and  unless,  as  is  often  the  case, 
the  intracranial  bleeding  stops,  these  symptoms  are 
soon  lost  in  a  state  of  complete  insensibility,  with 
pale  face,  feeble  pulse,  and  symptoms  of  shock. 
Convulsions  may  now  occur,  and  death  often  super- 
venes very  quickly.  In  such  a  case  the  whole 
course  of  the  symptoms  may  occupy  less  than  an 
hour.  The  surgeon  ought,  of  course,  to  trephine 
and  let  out  the  blood,  and  he  must  be  prompt,  or 
his  patient  may  die  during  his  preparations.  More 
commonly  this  rapid  termination  occurs  unexpected- 
ly after  one  or  more  previous  attacks  of  temporary 
head-symptoms,  and  the  patient  may  have  appeared 
quite  well  in  the  intervals.  In  cases  in  which  the 
symptoms  progress  without  interruption,  their  rapi- 


dity, no  doubt,  depends  upon  the  size  of  the  vessel 
ruptured.  Certain  special  symptoms  will  also 
depend  upon  the  precise  position  taken  up  by  the 
clot,  which  may  chance  to  press  upon  special  nerve- 
trunks  as  well  as  upon  the  brain-mass.  In  ordinary 
cases  the  clot  is  beneath  the  scjuamous  bone  and  the 
lower  part  of  the  parietal,  and  passes  downwards 
into  the  middle  fossa.  In  the  latter  region  it  may 
press  upon  the  nerves  going  to  the  sphenoidal 
fissure  ;  and  it  is  of  importance  for  the  surgeon  to 
know  that  dilatation  of  the  pupil  on  the  affected  side 
is  often  produced.  This  important  symptom  is 
probably  due  to  pressure  upon  the  third  nerve. 

There  is  yet  another  class  of  cases  of  compression 
in  which  that  condition  is  produced  by  the  slow  ac- 
cumulation of  the  products  of  inflammation  within 
the  skull.  Much  will  depend,  as  regards  special 
symptoms,  upon  the  position  of  the  abscess,  either 
within  or  without  the  brain.  If  in  the  substance  of 
the  brain,  it  must  more  or  less  disorganise  its 
structure,  and  thus  cause  symptoms  due  to  laceration 
as  well  as  compression.  Under  such  conditions 
some  degree  of  hemiplegia,  with,  probably,  pre- 
ceding spasms  of  limbs,  can  scarcely  fail  to  be  pre- 
sent. Now  and  then  cases  occur  in  which  an  irre- 
gular sinus  leads  into  an  abscess-cavity  in  the  brain, 
and  this  sinus  being  sometimes  free  and  sometimes 
blocked,  the  surgeon  has  repeated  opportunity  of 
estimating  the  effects  of  filling  of  the  cavity.  In 
such  cases,  headache,  stupor,  unilateral  twitching 
of  limbs,  partial  hemiplegia,  with  perhaps  vomiting 
and,  it  may  be,  general  convulsions,  are  the  symp- 
toms to  be  expected.  The  position  of  the  abscess  as 
regards  different  regions  of  the  brain  is  also  of  much 
importance,  but  its  discussion  cannot  be  entered 
upon  in  any  detail  here,  and  it  obviously  concerns 
rather  disorganisation  of  structure  than  simple  com- 
pression. In  one  case,  seen  by  the  writers,  epileptic 
convulsions,  repeated  so  frequently  as  to  be  almost 
continuous  and  accompanied  by  complete  uncon- 
sciousness, were  cui'ed  Ijy  trephining  and  letting  out 
a  quantity  of  clear  fluid  which  had  existed  under 
high  tension  in  the  substance  of  the  brain.  The 
condition  had  apparently  resulted  from  old  injury 
to  the  head. 

When  a  large  accumulation  of  pus  takes  place 
between  the  bone  and  dura  mater,  the  symptoms 
produced  are  much  the  same  as  those  caused  by 
blood-clot.  We  must  make,  however,  much 
allowance  for  the  fact  that  these  cases  are  almost 
always  attended  by  meningitis,  and  thus  the  sym- 
ptoms of  compression  are  masked  by  those  due  to 
inflannnation.  Chronic  abscess  under  the  bone 
without  arachnitis  may  occur  now  and  then  in 
syphilitic  and  other  disease  of  the  cranial  bones,  but 
such  cases  are  very  rare.  They  will  differ  from 
those  of  hremorrhage  in  that  the  symptoms  are 
always  produced  very  slowly.  The  writers  once  had 
the  opportunity  of  watching  such  a  case,  in  which 
the  patient  died  of  compression,  very  gradually 
produced  by  an  increasing  collection  of  pus  between 
the  bone  and  dura  mater,  and  without  any  compli- 
cation. The  chief  symptom  was  constant  wearing 
headache,  which  prevented  sleep.  The  man  was 
pale  and  feeble,  but  not  paralysed  in  any  part, 
excepting  that  both  eyelids  drooped.  He  was 
rational,  but  spoke  slowly,  as  if  in  a  state  of  partial 
stupor.  During  the  last  two  or  three  days  of  life 
he  had  convulsions  ;  and  finally,  for  twenty- 
four  hours,  he  was  in  a  state  of  increasing  insensi- 
bility. 
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Diagnosis. — It  will  be  seen  from  what  has  been 
said  above  that  the  diagnosis  of  compression  by  sym- 
ptoms is  exceedingly  difficult,  and  that  the  utmost 
use  must  be  made  of  the  history  in  each  individual 
case.  In  those  of  compression  by  blood  after  injury 
to  a  meningeal  artery,  there  is  almost  always  the 
fact  that  the  patient,  between  the  date  of  the  injury 
and  the  supervention  of  symptoms,  had  an  interval 
during  which  there  appeared  to  be  little  the  matter, 
or  in  which  the  ordinary  symptoms  of  concussion 
were  present.  This  history  is,  if  the  symptoms 
have  developed  rapidly  and  without  the  signs  of 
inflammation,  by  itself  conclusive  for  diagnosis. 
The  pupils  become  widely  dilated,  and  do  not  respond 
to  light.  The  pupil  on  the  side  of  the  htemorrhage 
is  first  and  most  affected.  The  limbs  become  first 
convulsed  and  then  paralysed,  those  on  the  opposite 
side  to  the  haemorrhage  are  first  and  most  affected. 
Under  such  conditions  trephining  ought  to  be  at 
once  resorted  to.  A  trephine  of  at  least  one  inch 
diameter  should  be  applied  over  the  anterior  branch 
of  the  middle  meningeal  artery  (on  the  side  indicated 
by  the  above  rules).  If  no  e.xtravasation  is  found 
between  the  dura  mater  and  bone,  the  former 
should  be  incised  and  any  clot  on  the  surface  of  the 
brain  gently  removed.  In  rare  cases  the  posterior 
branch  of  the  meningeal  is  torn,  necessitating  the 
opening  being  made  through  the  posterior  part  of  the 
parietal  bone. 

The  diagnosis  of  abscess  in  the  brain-substance  is 
discussed  elsewhere.  See  Brain  and  Meninges, 
Septic  Diseases  of. 

Jonathan  Hutchinson. 
Jonathan  Hutchinson,  jun. 

BRAIN,  Laceration  of. — See  Brain,  Injuries 

of. 

BRAIN,  Malformations  of. — See  Monstro- 
sities and  Malformations. 

BRAIN,  Malignant  Diseases  of.— Brain, 
Tumours  and  New  Growths  of. 

BRAIN,  Membranes  or  Meninges  of.  Dis- 
eases of. — See  Meninges,  Diseases  of. 

BRAIN,  Morbid  Growths  of.— See  Brain, 
Tumours  and  New  Growths  of. 

BRAIN,  CEdema  of— Definition.— Infiltra- 
tion of  the  brain  and  pia  mater  with  serum. 

Etiology  and  Pathology. — In  chronic  mala- 
dies attended  with  general  oedema,  especially  Bright's 
disease,  there  is  an  increased  amount  of  fluid  around 
the  brain — in  the  meshes  of  the  pia  mater  and  be- 
tween the  convolutions — and  also  in  the  ventricles. 
Occasionally  the  cerebral  substance  is  infiltrated  ; 
but  this  is  uncommon,  and  it  probably  occurs  only 
when  there  is  some  change  in  the  cerebral  structure. 
The  perivascular  canals  normally  afford  a  ready 
means  of  escape  for  effused  serum,  and  in  Bright's 
disease,  at  least,  the  substance  of  the  brain  is  often 
remarkably  firm,  so  as  to  present  a  contrast  to  the 
condition  of  other  organs.  But  apart  from  any 
general  disease,  all  spaces  that  result  from  a  diminu- 
tion in  the  volume  of  the  structures  within  the  skull 
are  filled  by  serum.  Thus  in  senile  atrophy  of 
the  b  rain,  the  space  between  the  sunken  convolu- 
tions is  occupied  by  serum,  and  the  ventricles  con- 
tain an  excess  of  fluid.  The  brain-tissue  may  also 
appear  to  contain  more  fluid  than  usual,  in  conse- 
quence of  the  presence  of  serum  in  the  enlarged 


perivascular  canals.  Such  effusion  is  also  met  with 
in  those  forms  of  insanity  in  which  there  are  de- 
generative changes  in  the  brain  with  a  diminution 
in  its  volume.  It  is  seen  also  in  cases  of  rapid 
course,  in  which  functional  excitement  is  attended 
with  some  vascular  disturbance.  Conditions  of  hyper- 
cemia  and  inflammation  are  attended  with  effusion 
of  serum  in  the  brain,  as  in  other  organs,  and  it  is 
in  cases  of  inflammation  that  the  greatest  amount  of 
oedema  is  met  with,  but  this  condition  is  not  included 
in  the  common  use  of  the  name.  In  passive  con- 
gestion, however,  such  as  results  from  heart-disease, 
enough  serum  may  escape  from  the  distended  vessels 
to  give  rise  to  a  condition  of  oedema  ;  but  it  is  pro- 
bable that  when  the  excess  is  more  than  trifling, 
room  is  made  for  it  by  wasting  of  the  nerve-elements, 
the  result  of  the  continued  pressure  to  which  they 
are  exposed. 

When  the  degree  of  cedema  is  considerable,  the 
cerebral  substance  maybe  enlarged,  the  convolutions 
being  flattened  ;  and  the  tissue  is  lessened  in  con- 
sistence owing  to  the  infiltration  of  the  cerebral 
tissue  by  the  liquid,  and  the  separation  by  it  of  the 
nerve-elements.  A  microscopical  section  shows  empty 
round  and  oval  spaces  between  the  cells  and  fibres, 
limited  by  delicate  tracts  of  the  separated  neuroglial 
tissue.  Similar  softening  is  seen  in  the  neighbour- 
hood of  effusions  of  fluid  into  the  ventricles  ;  the 
brain-tissue,  for  a  depth  of  some  lines  from  the 
ependyma,  being  softened  to  a  pulpy  consistence. 
Post-mortem  imbibition  always  increases  the  appa- 
rent amount  of  the  oedema  and  the  degree  of  the 
softening,  because  the  nerve-elements  quickly  begin 
to  break  up  after  death.  In  simple  cedema  the 
tissue  remains  pale,  and  the  grey  substance  may  be 
paler  than  usual. 

Symptoms. — Little  is  known  of  the  symptoms  of 
cedema  of  the  brain.  The  pathological  state  is  usually 
secondary  to  some  other  condition,  the  symptoms  of 
which  mask  any  that  the  oedema  itself  may  possibly 
cause.  General  oedema  seems  attended  by  slow 
diminution  of  mental  power  and  motor  force,  which 
may  be  in  part  due  to  it,  but  has  other  possible 
causes  in  most  cases.  The  effusion  of  serum  in  con- 
gestion, and  consequent  pressure  on  the  nerve-ele- 
ments, has  been  considered  as  the  cause  of  the 
symptoms  of  depression  common  in  that  condition. 
Cases  occasionally  occur  in  which  effusion  of  serum 
into  the  ventricles  and  the  pia  mater  is  the  only 
post-mortem  condition  to  be  found  after  an  apoplec- 
tiform seizure,  and  such  cases  are  often  spoken  of  as 
instances  of  serous  apoplexy.  See  Apoplexy,  Cere- 
bral. 

Treatment.  —The  treatment  of  cerebral  oedema 
is  usually  secondary  to  the  condition,  commonly 
conspicuous  enough,  which  is  its  cause — Bright's 
disease,  passive  cerebral  congestion,  &c.  If  oedema 
be  suspected  where  no  causal  indication  for  treat- 
ment exists,  purgatives  and  diuretics,  with  iron  if 
there  be  debility,  are  the  remedies  most  likely  to  be 
of  service.  But  where  a  diagnosis  is  speculative, 
treatment  necessarily  lacks  a  confident  basis. 

The  effiision  of  fluid  into  the  ventricles  is  described 
under  Hydrocephalus. 

W.  R.  GOWERS. 

BRAIN,  Sclerosis  of — ?6«  Spinal  Cord, 
Special  Diseases  of :  Multiple  Sclerosis. 

BRAIN  AND  MENINGES,  Septic  Diseases 

of. — It  is  impossible  to  draw  any  line  of  demarca- 
tion   between    a    septic   inflammation,  whether 
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general  or  localised,  originating  on  the  surface  of 
the  brain  internal  to  the  dura  mater,  and  a  similar 
inflammation  originating  in  the  substance  of  the 
brain.  In  all  cases  these  inflammatory  afilections 
are  caused  by  the  introduction  of  septic  micro- 
organisms. The  same  micro-organism  may  cause 
an  abscess  to  originate  on  the  surface,  or  may 
commence  its  action  deep  in  the  cerebral  mass. 
The  same  predisposing  cause,  e.g.  chronic  purulent 
otitis  media,  may  cause  an  inflammation  on  the 
surface,  diffused  or  localised,  with  or  without  the 
formation  of  pus.  It  may  also  be  the  predisposing 
cause  of  a  deep  cerebral  abscess — indeed,  the  two 
conditions  may  be  and  often  are  present  at  the  same 
time. 

Pathologically,  no  line  of  demarcation  can  be 
drawn,  since  the  ordinary  form  of  diffused  septic 
inflammation  affecting  the  arachnoid  and  pia  mater 
or  septic  Uplo-ineniiigitis  is  always  associated  with 
more  or  less  inflammation  of  the  tissue  of  the 
brain,  commencing  on  the  surface  where  the  vessels 
enter  from  the  dura  mater,  and  gradually  spreading 
inwards  so  that  lepto-meningitis  and  encephalitis 
are  always  present  together.  In  a  similar  way,  if 
the  inflammation  is  localised  an  abscess  may  form 
on  the  surface,  invading  to  a  greater  or  less  extent 
the  brain-substance. 

For  practical  clinical  work  it  is  most  important 
that  these  points  should  be  thoroughly  appreciated. 
It  is  disappointing  at  first  to  think  that  the 
differential  diagnosis  between  an  abscess  on  the 
surface  and  an  abscess  deep  in  the  substance  of  the 
brain  is  very  uncertain,  yet  experience  shows  that 
even  moderate  certitude  is  impossible. 

/Etiology  and  Pathology. — It  is  obvious 
that,  in  certain  injuries  of  the  head  and  brain, 
septic  micro-organisms  enter  the  meninges,  or  sub- 
stance of  the  brain,  or  both,  at  the  moment  the 
injury  is  inflicted.  These  may  give  rise  to  primary 
encephalitis  or  meningitis.  In  certain  cases  of 
injury  and  in  some  cases  of  disease  the  organisms 
reach  the  area  of  their  operations  in  an  indirect, 
and  sometimes  by  an  unknown  route.  Thus  are 
produced  secondary  encephalitis  and  meningitis. 

The  organisms  may  reach  the  brain  and  meninges 
by  several  routes.  The  direction  of  their  line  of 
march  is  sometimes  clearly  evident ;  in  other  cases 
the  route  is  rather  hypothetical.  Where  the  organ- 
isms are  introduced  as  the  result  of  injury  or  of 
disease,  they  generally  take  one  of  the  following 
routes:  (l)  By  direct  extension  from  the  region  of 
the  scalp  or  skull,  or  both.  The  dura  mater  is  a 
good  barrier  against  septic  infection  of  the  meninges, 
but  in  some  cases  it  is  unable  to  resist  the  growth 
of  germs,  and  so  we  may  get  either  local  lepto- 
meningo-encephalitis,  or  an  abscess  upon  or  in  the 
brain,  or  a  general  lepto-meningo-encephalitis. 
(2)  By  the  venous  system  :  infection  may  take  place 
by  progressive  thrombosis,  or  by  a  process  known  as 
'  reflex  propagation,  owing  to  a  thrombus  causing 
a  reversal  of  the  blood-stream,  which  may  >weep 
organisms  towards  a  certain  region.  (3)  By  the 
perivascular  lymphatic  sheaths  of  the  arteries.  (4) 
By  an  anastomosing  lymphatic  space.  Thus  germs 
may  pass  from  the  galea  to  the  subdural  space,  as  in 
erysipelas  of  the  scalp.  (5)  By  perineural  lym- 
phatics, such  as  those  communicating  with  the  sub- 
arachnoid space.  (6)  By  metastatic  infection,  the 
primary  septic  focus  being  in  the  head  or  some 
other  part  of  the  body,  i.e.  ordinary  pyemic  in- 
fection. 


I.  Diffused  Septic  Inflammation  {septic 
meningo-cncephalitis). 

Pathology. — The  earliest  change  is  intense 
hyperemia  with  punctiform  haemorrhages  in  the 
pia  mater,  the  vascularity  of  which  becomes  very 
evident.  Very  soon  the  inflammatory  exudation  is 
poured  into  the  subarachnoidal  space  and  increases 
the  amount  of  subarachnoid  fluid  and  consequently 
alters  the  character  of  the  cerebro-spinal  fluid. 
The  exudation,  clear  at  first,  soon  becomes  red, 
and  finally  turbid  owing  to  the  presence  of  leuco- 
cytes. This  condition  may  increase  so  that  there  is 
definite  pus  and  flakes  of  lymph  are  deposited  upon 
the  pia  mater  and  arachnoid.  The  inflammatory 
process  extends  into  the  cortex  of  the  brain,  which 
becomes  softer  than  normal  and  cedeniatous. 
Under  the  microscope  the  inflammatory  process  can 
be  seen  extending  from  the  pia  mater  into  the 
cortex  along  the  periarterial  lymphatic  sheaths. 
In  injuries  of  the  skull  the  inflammation  usually 
commences  in  the  region  of  the  fracture,  either  on 
the  vault  of  the  skull  or  on  the  base  ;  so  clinically 
two  forms  of  lepto-meningitis  are  found,  viz.  of  the 
convexity  and  of  the  base.  In  disease  the  basal 
form  ;is  by  far  the  more  common,  owing  to  the 
great  frequency  of  complications  from  chronic 
suppurative  otitis  media. 

Symptoms.  —  The  onset  is  usually  indistinguish- 
able from  that  of  any  acute  septic  disease — headache, 
fever,  shivering,  or  even  rigors.  This  stage  lasts 
from  a  few  hours  to  24  hours. 

Stage  of  irritatio)i. — The  patient  becomes  very 
restless  and  often  delirious.  The  pain  in  the  head 
increases  and  may  become  distressing.  There  is 
marked  photophobia  and  intolerance  of  noise.  The 
pupils  are  equal  and  contracted,  reacting  to  light. 
Optic  neuritis  usually  commences  in  this  stage. 
Convulsions  are  not  constant  in  their  appearance, 
and  when  present  vary  both  in  degree  and  distribu- 
tion. As  the  convulsions  recur  the  muscles  con- 
cerned become  progressively  weaker  ;  the  patient 
becomes  more  and  more  drowsy  and  finally  insen- 
sible. During  this  period  the  pupils  begin  to 
dilate,  as  a  rule  unequally,  and  their  reaction  to 
light  is  slight  or  absent. 

Stage  of  paralysis. — Convulsions,  if  present, 
cease  and  the  muscles  become  paralysed.  The 
paralysis  sets  in  even  if  no  convulsions  have  occurred, 
and  may  vary  in  extent  from  a  small  group  of 
muscles  to  hemiplegia,  or  complete  muscular 
paralysis.  The  patient  lies  insensible  and  motionless 
and  the  respirations  are  accompanied  with  marked 
stertor.  This  comatose  condition  varies  in  duration 
from  one  to  two  or  three  days,  and  the  patient  usually 
dies  within  a  week  of  the  onset  of  the  disease.  The 
pupils  become  widely  dilated  on  both  sides  and  are 
insensible  to  light.  The  pulse  is  quick  and  bound- 
ing at  first,  and  as  the  compression  increases  it 
becomes  slower,  only  to  increase  again  and  gradu- 
ally weaken  during  the  final  stage.  The  respira- 
tions are  regular  and  deep  at  first,  become  rapid 
and  superficial  in  the  final  stage,  and  cease  before 
the  heart  stops.  The  temperature  as  a  rule  is  raised, 
varying  from  101°  to  104°  and  rising  to  106°  F. 
towards  death.  Sometimes  it  is  scarcely  raised 
at  all,  and  may  even  be  subnormal. 

DiAG.N'osis. — At  the  onset  this  is  impossible, 
unless  there  are  reasons  for  suspecting  its  occurrence. 
For  the  differential  diagnosis  from  the  effects  of 
contusions  or  lacerations  of  the  brain,  see  Brain, 
Injuries  of.    Differences  in  the  symptoms  may  help 
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us  in  distinguishing  meningitis  of  the  convexity 
from  meningitis  of  the  base.  In  basal  meningitis 
{a)  retraction  of  the  head  and  rigidity  of  its  extensor 
muscles  come  on  early,  and  are  fairlv  characteristic  ; 
{h)  optic  neuritis  is  more  constant  in  its  presence, 
is  more  intense,  and  comes  on  earlier  ;  {c)  squint 
from  spasm,  or  paralysis  of  one  or  more  of  the 
ocular  muscles,  is  usually  an  early  and  characteristic 
symptom.  In  (■onvexity-ineiiiiigitis  {a)  convulsions 
come  on  earlier,  and  are  more  frequent  ;  (/>)  the 
convulsions  are  more  likely  to  be  localised  at  first 
to  definite  groups  of  muscles. 

Prognosis  and  Treatment. — It  is  probable 
that  no  case  of  diffused  septic  meningo-encephalitis 
has  recovered.  No  treatment,  medical  or  surgical, 
appears  to  have  any  definite  influence  upon  the 
course  of  the  disease.  Draining  the  subarachnoid 
space  has  been  tried  several  times  without 
success. 

II.  Cerebral  Abscess. — /Etiolocjy. — All  abs- 
cesses of  the  brain  are  caused  by  micro-organisms,  but 
in  many  cases  it  is  impossible  to  state  the  exact  path 
by  which  the  germs  reach  the  particular  region  of 
brain-substance  affected.  This  question  has  already 
been  discussed  at  the  commencement  of  the 
article.  The  causes  of  cerebral  abscess  are  :  (l) 
Chronic  purulent  otitis  media  is  by  far  the  most 
common  cause,  and  the  resulting  abscess  is  situated 
generally  either  in  the  temporo-sphenoidal  lobe 
or  in  the  cerebellum.  An  abscess  is  rather  more 
frequent  on  the  right  side  than  on  the  left. 
Abscess  in  the  cerebrum  from  this  cause  is  about 
four  times  as  frequent  as  in  the  cerebellum.  (2) 
Injuries  of  the  head  may  be  followed  by  abscess  of 
the  brain,  which  is  most  common  in  the  frontal  and 
parietal  regions.  (3)  Disease  of  the  cranial  hones, 
usually  syphilitic  or  tubercular,  is  a  rather  un- 
common cause.  Necrosis  of  the  upper  jaw  from 
phosphorus-poisoning  has  been  known  to  cause 
cerebral  abscess.  (4)  Pya:mic  abscesses  may 
occur  in  the  brain  and  are  usually  multiple. 
Empyema  and  bronchiectasis  form  the  most  common 
primary  foci. 

Pathology. — The  abscess  may  be  a  very  acute 
one,  with  no  distinguishing  wall  demarcating  it 
from  the  surrounding  cerebral  substance.  These 
are  generally  caused  by  septic  infection  from  a 
punctured  wound.  As  a  rule  the  ordinary  cerebral 
abscess,  e.g.  the  one  secondary  to  chronic  purulent 
otitis  media,  forms  gradually  and  has  a  very  definite 
wall  or  capsule  which  definitely  separates  it  from 
the  surrounding  brain-tissue.  In  such  cases  the 
pus  often  smells  offensively.  The  abscess  may 
remain  in  a  quiescent  state  for  quite  a  long  time 
and  may  then  suddenly  increase  in  size,  causing 
rapidly  progressing  symptoms.  In  some  cases 
the  abscess  bursts  into  the  ventricles  of  the 
brain,  or  on  to  the  surface,  causing  a  suppurative 
lepto-meuingitis.  In  rare  cases  the  pus  may  be 
discharged  to  the  exterior,  either  into  the  ear  by 
perforating  the  tegmen  tympani  or  through  an 
erosion  in  the  temporal  bone. 

Symptoms. — (i)  Acute  cerebral  abscess. — The 
symptoms  of  this  are  sometimes  very  similar  to 
those  of  meningitis ;  in  fact  lepto-meningitis  is 
usually  present  at  the  same  time.  Intense  head- 
ache with  high  temperature  associated  with  rigors 
is  rapidly  followed  by  symptoms  of  cerebral  com- 
pression, and  the  patient  dies  in  a  comatose 
condition  within  from  one  to  three  weeks  of  the 
onset. 


(2)  Chronic  cerebral  abscess. — In  this  case  there 
are  well-recognised  general  symptoms,  caused 
chiefly  by  the  increased  cerebral  pressure :  they 
are  often  present  in  conditions  causing  such 
pressure  apart  from  the  abscess.  These  symptoms 
are  : — 

Persistent  headache,  often  most  distressing  and 
limited  to  one  side  of  the  head,  soon  accompanied 
by  drowsiness.  The  onset  of  optic  neuritis  is 
usually  early  and  should  be  carefully  looked  for. 
It  may  be  absent  altogether  or  develop  late  in  the 
progress  of  the  disease.  The  temperature  is 
characteristically  subnormal,  with  an  occasional 
sudden  rise  to  104°,  often  accompanied  by  a  rigor. 
Vomiting  is  generally  present. 

In  addition  to  these  general  symptoms  there  may 
be  others  which  may  aid  us  in  localising  the 
abscess.  Such  localising  symptoms  are  not 
always  present,  and  in  these  cases  the  patient  may 
die  with  the  general  symptoms  only.  The  local 
symptoms  depend  upon  the  situation  of  the 
abscess. 

(a)  Abscess  in  the  temporo-sphenoidal  lobe,  by 
exerting  pressure  upon  the  internal  capsule,  may 
cause  paresis  or  paralysis  of  the  whole  or  a  part  of 
the  opposite  side  of  the  body.  If  on  the  left  side 
it  may  lead  to  disturbance  of  speech. 

(b)  Abscess  zn  the  cerebellum  is  usually  accom- 
panied by  very  intense  optic  neuritis,  and  the 
vomiting  is  usually  persistent  and  distressing.  In 
the  early  stage  inco-ordination  of  the  patient's  gait 
is  characteristic.  Later  on  retraction  of  the  head 
and  symptoms  indicating  unusually  severe  pressure 
upon  the  medulla  oblongata,  such  as  slow  pulse 
and  respiration,  are  usually  present.  Cases  have 
been  recorded  in  which  there  was  paralysis  of  the 
muscles  of  the  same  side  of  the  body  as  the 
abscess  in  the  cerebellum. 

(<r)  Abscess  in  the  sensori-motor  area  is  shown  by 
the  presence  of  convulsions,  or  of  localised  paralysis 
according  to  the  exact  situation  of  the  lesion. 

Diagnosis. — The  diagnosis  of  abscess  of  the 
brain  is  often  a  matter  of  extreme  difficulty.  On 
the  one  hand  we  have  to  distinguish  it  from  the 
other  septic  diseases  of  the  brain  and  its  meninges, 
and,  on  the  other,  from  tumours  of  the  brain, 
especially  in  the  case  of  the  chronic  abscesses  which 
may  closely  resemble  the  former  in  their  clinical 
features.  In  addition  to  this  we  have  to  bear  in 
mind  the  possibility  of  phlebitis  of  the  lateral  sinus 
being  confused  with  cerebral  abscess  :  indeed,  it  is 
occasionally  present  at  the  same  time.  Headache 
and  vomiting  vary  so  much  in  character  and  in 
degree  that  they  often  afford  but  little  help  in  the 
diagnosis,  e.g.  a  very  localised  headache  may  be 
present  both  in  the  case  of  abscess  of  tiie  brain 
and  in  thrombosis  of  the  lateral  sinus  ;  on  the 
other  hand,  in  both  of  these  conditions  the  head- 
ache may  be  quite  diffused.  Vomiting,  too,  aids 
us  but  little  in  the  diagnosis  excepting  when  its 
unusual  violence  leads  us  to  suspect  an  abscess  in 
the  cerebellum.  Optic  Neuritis  is  never  present 
in  uncomplicated  phlebitis  of  the  lateral  sinus.  It 
is  usually  present  in  abscess  of  the  brain  and  can 
be  looked  upon  as  a  most  important  diagnostic 
symptom.  This  symptom  is  usually  present  in 
meningo-encephalitis,  but  the  patient  usually  dies 
before  the  condition  becomes  at  all  marked.  The 
pulse  when  very  slow  is  in  favour  of  a  cerebral 
abscess  ;  if  very  rapid  and  very  weak,  phlebitis  of 
the  sinus  is  more  probable.    A  subnormal  tempera- 
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lure  is  in  favour  of  abscess  of  the  brain,  whereas  a 
markedly  remittent  one  rather  indicates  sinus- 
thrombosis.  As  far  as  these  general  symptoms  are 
concerned,  they  aid  us  but  little,  if  at  all,  in 
diagnosing  between  a  marked  cerebral  abscess  and 
a  tumour  of  the  brain.  To  diagnose  between 
these  two  conditions  it  is  most  important  to  look  for 
any  predisposing  cause,  such  as  a  previous  injury 
or  the  existence  of  chronic  suppuration  in  the 
neighbourhood  of  the  cranium,  whether  in  the  ear, 
nose,  or  other  region. 

Prognosis. — If  the  pus  be  not  evacuated  the 
prognosis  is  most  serious,  nearly  every  case  ending 
fatally.  With  prompt  surgical  interference  the 
results  are  extraordinarily  good,  e.g.  MacEwen 
reports  18  recoveries  out  of  19  cases. 

Treatment. — This  is  of  course  purely  surgical. 
As  soon  as  the  presence  of  pus  is  suspected  an 
attempt  should  be  made  to  evacuate  it.  When  the 
situation  of  the  pus  is  indicated  with  reasonable 
certainty,  the  opening  in  the  skull  should  be  made 
as  nearly  as  possible  directly  over  the  abscess. 
When  in  the  temporo-sphenoidal  lobe,  the  pus  is 
usually  found  in  that  part  of  the  lobe  adjacent  to 
the  tegmen  tympani.  The  best  spot  for  the  centre 
of  the  opening  in  the  bone  is  a  point  a  quarter  of 
an  inch  behind,  and  three  quarters  of  an  inch  above, 
the  centre  of  the  external  auditory  meatus.  When 
in  the  cerebellum,  the  centre  of  the  opening  should 
be  one  and  a  half  inches  behind,  and  a  quarter  of 
an  inch  below,  the  centre  of  the  external  auditory 
meatus.  When  the  abscess  is  thought  to  be  in 
other  parts  of  the  brain  an  opening  should  be  made 
over  the  most  likely  spot.  In  cutting  a  flap  of  scalp 
one  must  bear  in  mind  that  it  may  be  necessary  to 
enlarge  considerably  the  opening  in  the  bone  some 
distance  from  the  original  one  ;  hence  the  scalp-flap 
should  be  of  sufficient  size  to  allow  for  such  a  con- 
tingency. When  the  presence  of  pus  in  the  brain 
is  fairly  certain,  but  when  there  are  no  indications 
concerning  its  position,  the  operator  must  be  pre- 
pared to  search  in  every  likely  spot.  Fortunately 
in  the  great  majority  of  cases  the  pus  can  be 
reached  by  one  scalp  flap  and  one  opening  in  the 
bone.  The  operation  performed  by  the  writer  is 
as  follows :  A  suitable  semicircular  scalp-flap 
having  Ijeen  made,  the  bone  is  perforated  by  a 
trephine-drill  or  other  suitable  instrument  at  a  spot 
one  and  a  quarter  inches  behind  and  a  quarter  of 
an  inch  above  the  centre  of  the  external  auditory 
meatus.  By  this  means  the  lateral  sinus,  just  as  it 
begins  its  downward  turn,  is  exposed  together  with 
the  dura  mater  above  and  below  it.  By  enlarging 
the  bone  opening  upwards,  so  as  to  obtain  sufficient 
room  above  the  lateral  sinus,  and  by  incising  the 
dura  mater  the  temporo-sphenoidal  lobe  can  be 
thoroughly  explored  with  a  trocar.  In  a  similar 
way,  by  enlarging  the  opening  in  the  bone  down- 
wards, the  cerebellum  can  be  equally  well  explored. 
If  no  pus  is  found  in  these  situations,  it  is  quite 
likely  that  the  inflammation  is  a  diffused  one,  i.e. 
a  meningitis.  In  these  cases  the  pressure  can  be 
easily  reduced  temporarily  by  inserting  a  trocar 
inwards  and  slightly  upwards  immediately  above 
the  lateral  sinus  so  as  to  enter  the  descending 
cornu  of  the  dilated  ventricles.  The  writer  has 
left  a  drainage  tube  in  the  ventricles  in  such  cases, 
but  with  no  permanent  benefit.  The  condition  of 
the  lateral  sinus  can  readily  be  ascertained  during 
the  removal  of  the  bone.  The  mastoid  emissary 
vein  may  be  seen.    If  this  is  thrombosed  it  will 


generally  be  found  that  the  sinus  is  plugged  also. 
After  exposing  the  sinus  any  doubt  on  this  score 
can  be  dispelled  by  inserting  a  small  trocar  into 
it.  The  operation  can  be  completed  in  thirty 
minutes  or  less,  and  the  operator  will  seldom  fail  in 
finding  pus,  if  any  be  present  in  that  region. 

Henry  Percy  Dean. 

BRAIN,  Softening  of.— Dehmtion.— A 
pathological  state  of  brain-tissue,  attended  by  di- 
minished consistence ;  usually  local  ;  and  indi- 
cated, during  life,  by  mental,  motor,  and  sensory 
symptoms,  which  vary  according  to  the  seat  of  the 
lesion.  It  is  produced  rapidly  in  the  vast  majority 
of  cases,  and  is  then  almost  always  dependent  on 
vascular  obstruction.  Very  rarely  it  is  chronic  in 
development,  and  the  nature  of  the  actual  process 
is  not  known.  The  following  description  applies 
to  the  acute  form. 

/Etiology. — Acute  softening  of  the  Ijrain, 
occurring  during  life,  and  not  due  to  a  traumatic 
cause,  is  referable  to  one  of  two  conditions, 
inflammation  or  vascular  obstruction.  Most  cases 
were  formerly  thought  to  be  due  to  inflammation  : 
but  it  is  now  known  that  very  few  are.  Inflanimalor) 
softening  is  described  in  another  article  Brain 
AND  Meninges,  Septic  Diseases  of).  The  vascular 
obstruction,  which  is  the  usual  cause  of  softening, 
may  be  arterial  or,  rarely,  capillary.  Venous  ob- 
struction also  causes  softening,  but  the  loss  of  con- 
sistence does  not  involve  the  whole  of  the  tissue  of 
the  part,  and  enough  remains  to  permit  an  ultimate 
restoration  of  firm  tissue  and  even  the  production 
of  induration.  The  arterial  obstruction  may  be  due 
to  thrombosis,  or  to  embolism  {see  Brain,  Vessels 
of.  Diseases  of;  Embolism;  Thrombosis).  The 
common  concomitant  conditions  are — in  thrombosis, 
arterial  disease  ;  in  embolism,  valvular  disease  of 
the  heart  ;  and  as  predisposing  conditions  we 
usually  find — in  cases  of  thrombosis,  advanced  age, 
Bright's  disease,  chronic  alcoholism,  gout,  or 
especially  in  earlier  life,  syphilis ; — in  cases  of 
embolism,  acute  rheumatism,  chorea,  or  scarlet 
fever.  Senile  vascular  degeneration  is  the  most 
common  cause  of  thrombotic  softening,  and  hence 
the  disease  is  met  with  most  frequently  in  the  old. 
In  rare  cases,  thrombosis  occurs  without  disease  of 
the  vessels,  from  a  state  of  the  blood  alone.  It  is 
probable  that  this  is  sometimes  a  cause  of  hemiplegia 
coming  on  a  few  days  after  child-birth,  when  there 
seems  to  be  a  physiological  increase  in  the  coagula- 
bility of  the  blood.  Embolism,  due  to  valvular 
disease  of  the  heart,  and  thrombosis  due  to  syphilitic 
disease,  are  the  most  frequent  causes  of  acute  local 
softening  in  the  young  and  middle-aged. 

Anatomical  Characters. — The  characteristic 
feature  of  cerebral  softening  is  diminished  con- 
sistence. This  may,  however,  arise  from  either 
antc-iiwrtein  or  post-mortem  changes.  In  each 
case  the  diminished  consistence  depends  on  the 
breaking-up  of  the  material  of  which  the  nerve- 
elements  are  composed  into  globules  and  granules, 
and  the  separation  of  these  by  an  increased  quantity 
of  fluid.  Thus  the  continuous  structures  of  which 
the  brain  consists  are  broken  up  into  disconnected 
fragments,  and  the  consistence  of  the  tissue  is 
accordingly  diminished.  In  post-mortem  softening 
there  is  nothing  more.  The  globules  of  myelin  are 
often  large,  and  the  separating  fluid  abundant. 
The  softened  tissue  has  the  tint  of  the  normal 
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cerebral  substance.  The  process  is  the  result  of  the 
imbibition  of  fluid  from  some  collection  of  serum, 
in  the  ventricles  or  elsewhere,  and  occurs  in  the 
greatest  degree  in  the  immediate  vicinity  of  this. 
In  ante-mortem  softening  there  are,  in  addition, 
certain  changes  in  the  tissue-elements.  The  process 
of  segmentation  of  myelin  results  in  the  formation 
of  finer  granules.  These  are  in  part  aggregated 
into  round  or  oval  masses  of  globules  and  granules, 
sometimes  contained  within  a  distinct  cell-wall. 
Some  of  these  bodies  may  arise  by  simple  aggrega- 
tion, others  by  the  aggregation  of  products  of  nerve - 
degeneration  within  cellular  elements  of  various 
kinds.  The  walls  of  vessels  in  the  softened  area 
also  present  fatty  degeneration.  No  further  change 
may  e.xist,  and  the  area  affected  may  present  simply 
a  diminution  of  consistence,  its  colour  remaining 
unchanged.  It  is  then  called  white  or  grey  soften- 
ing. Very  frequently,  however,  in  the  part  thus 
diseased,  distension  of  capillaries  with  blood  occurs, 
most  considerably  in  the  periphery,  in  consequence 
of  the  arrest  of  circulation  and  strain  on  the  vessels, 
and  blood  is  actually  effused,  chiefly  by  rupture  of 
capillaries,  in  trifling  degree  perhaps  by  diapedesis 
of  corpuscles.  In  proportion  to  the  amount  of 
blood  mingled  with  the  softened  brain-tissue, 
the  colour  of  the  affected  area  is  changed,  and  thus 
7-ed  softening  is  produced  when  the  amount  of  blood 
is  considerable.  In  the  change  which  results  from 
closure  of  a  vein,  the  tissue  is  crammed  with  puncti- 
form  extravasations,  and  a  purplish  colour  results  ; 
but,  as  already  stated,  there  is  not  the  general 
diminution  of  consistence  that  brings  the  alteration 
into  the  category  of  '  softenings.'  After  a  time,  the 
blood  effused  in  red  softening  degenerates,  its  tint 
becomes  altered  to  yellow  or  orange,  and  yellow 
softening  is  found.  Ultimately,  it  is  said,  the 
colour,  if  at  first  moderate,  may  be  removed  and 
white  softening  result,  but  the  pigment  that  gives 
rise  to  the  yellow  tint  may  remain  for  many 
years. 

Jied  softening  is  found  chiefly  in  the  grey 
substance,  where  the  vessels  are  numerous, 
especially  in  the  cortex  and  central  ganglia.  The 
tint  varies  ;  the  red  colour  is  usually  punctiform,  or 
mingled  with  yellow  and  white.  According  to  the 
amount  of  effusion  of  serum  and  blood  there  is 
swelling,  and  the  diseased  area  may  project  above 
the  cut  surface.  Inflammatory  changes  result  from 
the  vascular  distension,  and  in  proportion  to  these, 
increase  in  the  nuclei  of  the  neuroglia  is  found, 
especially  at  the  circumferential  portions.  From 
this  cause,  and  from  the  migration  of  white- 
corpuscles,  pus-like  cells  appear  among  the 
products  of  degeneration  in  varying  quantity.  The 
vessels  are  dilated,  and  may  present  a  moniliform 
appearance.  Their  perivascular  sheaths  are  often 
distended  with  blood. 

Yellow  'oftening  results  from  red  softening,  by 
degenerative  changes  in  the  blood  effused  attended 
by  a  change  in  its  pigment.  It  has  a  similar  seat, 
being  frequently  met  with  in  the  convolutions,  where 
it  constitutes  the  plaques  jaunes  of  the  French.  Its 
consistence  is  usually  slight,  its  aspect  granular. 
The  colour  depends  on  the  presence  of  minute 
pigment-granules,  diffused  colouring  matter,  and 
haematoidin-crystals. 

WJiite  softening  has  the  tint  of  the  normal 
cerebral  substance.  In  consistence  it  varies  :  it 
may  be  only  a  little  below  that  of  the  cerebral 
substance,  or  it  may  be  diffluent.    Its  aspect  is 


uniform,  or  white  flakes  are  scattered  through  it. 
The  limits  are  usually  gradual.  Under  the 
microscope  it  presents  the  detritus  of  nerve-elements 
and  connective  tissue,  and,  ultimately,  corpora 
amylacea.  White  softening  is  chiefly  found  in  the 
white  substance  of  the  hemispheres.  It  occasionally 
has  a  gangrenous  odour,  and  then  may  be  found  in 
the  white  or  in  the  grey  substance  ;  probably  this 
form  results  from  the  obstruction  of  capillaries  by 
septic  material.  It  is  theoretically  probable  that 
when  softening  is  white  from  the  first,  the 
capillaries  are  the  seat  of  the  primary  obstruction. 
It  occurs  also  in  the  zone  of  cerebral  tissue  in  which 
meet  the  regions  supplied  by  the  arteries  of 
the  cortex  and  of  the  central  ganglia. 

Ultimate  changes. — White  and  yellow  softening 
may  remain  for  years  unchanged.  Usually  the 
products  of  disintegration  of  the  nerve-elements  are 
gradually  removed,  so  that  a  cavity  remains,  across 
which  bands  and  trabeculx  pass — the  remains  of 
vessels  and  other  structures  that  have  escaped  total 
necrosis.  Sometimes  the  changes  in  the  elements 
of  the  neuroglia  and  the  extravasated  white 
corpuscles  result  in  the  formation  of  a  considerable 
<:iuantity  of  connective  tissue,  consisting  of  fine 
fibre-cells  and  fibres,  most  abundant  in  the  margins 
of  the  softened  areas,  which  become  firm  and  dense, 
while  the  trabeculre  of  the  connective  tissue, 
crossing  the  cavity,  are  thickened  in  like  manner. 
After  a  time  when  the  amount  of  this  tissue  is 
considerable,  the  fluid  may  be  absorbed,  and  a  sort 
of  cicatrix  result  from  the  union,  partial  or  com- 
plete, of  the  walls.  In  other  cases  the  walls  alone 
are  thus  altered,  the  solid  particles  are  removed 
from  the  softened  tissue,  and  a  cyst  is  formed. 
The  outer  portion  of  the  cyst  or  cicatrix  may 
be  limited  by  a  zone  of  dilated  blood-vessels, 
presenting,  under  the  microscope,  a  peculiar  and 
quite  characteristic  feature. 

Scats  of  softening. — There  is  no  part  of  the  brain 
in  which  softening  has  not  been  found,  but  its  most 
frequent  seats  are  the  cortex,  the  corpus  striatum, 
and  the  optic  thalamus.  In  the  pons  Varolii  and 
medulla  it  is  also  frequently  found,  but  it  is  rare  in 
the  cerebellum.  Its  frequency  in  the  medulla  is 
underrated  because  only  minute  areas  of  softening 
are  compatible  with  a  duration  of  life  sufficient 
to  permit  them  to  assume  a  characteristic  aspect. 
Its  occurrence,  position,  and  characters  depend 
on  the  distribution  of  the  vessels.  The  small  arteries 
of  the  corpus  striatum  and  optic  thalamus  are 
'  terminal  arteries,'  having  only  capillary  communica- 
tion with  other  vessels,  insufficient  for  a  collateral 
circulation  adequate  to  maintain  the  vitality  of  the 
tissue.  The  arteries  to  the  cortex  of  the  brain  are 
sometimes  terminal,  but  sometimes  possess  ana- 
stomosis by  arterioles  with  other  branches.  Hence 
obstruction  in  the  central  arteries  leads  invariably 
to  softening,  while  obstruction  in  the  superficial 
arteries  may  also  cause  softening  (which  involves 
the  grey  substance  of  the  convolutions  and  some 
of  the  subjacent  white  centre  to  which  the  vessels 
penetrate),  but  often  the  anastomoses  of  the 
superficial  vessels  are  so  free  that  softening  does  not 
result.  An  obstruction  of  a  main  trunk  (as  the 
middle  cerebral)  may  lead  to  softening  of  the  central 
region  (corpus  striatum),  while  the  convolutions 
escape ;  but  usually  both  suffer.  For  the  same 
reason,  the  softening  of  the  cortex  is  apt  to  be 
irregular  in  distribution,  and  partial  even  within  the 
region  of  the  obstructed  artery,  a  feature  considered 
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further  in  the  article  on  Diseases  of  the  Vessels 
of  the  Brain. 

Symptoms. — The  premonitory  symptoms  of 
softening  of  the  brain  depend  upon  its  mechanism, 
and  are  considered  in  greater  detail  in  the  articles 
describing  its  causes.  In  embolism  other  symptoms 
than  those  of  cardiac  disease  are  usually  absent. 
Occasionally  a  slight  attack  of  loss  of  cerebral 
function,  due  to  a  slight  embolism,  may  precede 
a  graver  attack.  In  softening  due  to  arterial 
disease,  premonitory  symptoms  of  local  cerebral 
anosmia  are  frequently  present  ;  these  may  exist  for 
months  before  the  onset,  or  only  for  a  few  days,  or 
even  for  a  few  hours.  There  is  also,  in  many  cases, 
sufficient  disease  to  impair  the  nutrition  of  many 
parts  of  the  brain,  revealed  by  symptoms  of  wide 
range — mental  deterioration,  numbness,  and  pains 
in  the  limbs,  pain  in  the  head,  or  slight  local 
weakness.  These  symptoms  are  of  especial  signi- 
ficance when  associated  with  evidence  of  degene- 
ration elsewhere  in  the  arteries  ;  with  the  conditions 
—  as  chronic  Bright's  disease,  alcoholism,  and 
senility — in  which  atheroma  of  the  cerebral  arte- 
ries is  common  ;  or  with  constitutional  syphilis. 
Such  slight  cerebral  symptoms  may  also  precede 
the  softening  due  to  syphilitic  arterial  disease, 
but  the  most  common  antecedent  of  this  is  head- 
ache for  a  week  or  two,  often  considerable. 

The  symptoms  of  actual  softening  are  those  of 
loss  of  function  in  the  damaged  portion  of  the  brain. 
Strictly,  indeed,  these  symptoms  are  those  of  the 
anremia  that  causes  the  softening,  and  which,  de- 
priving the  brain-tissue  of  the  material  for  its  func- 
tional action,  arrests  the  latter  with  rapidity.  The 
onset  of  the  symptoms  may  be  actually  sudden,  as 
in  embolism,  and  sometimes  in  thrombosis  ;  or 
it  may  be  gradual,  as  occasionally  in  thrombosis, 
and  less  commonly  in  embolism.  When  sudden,  the 
symptoms  of  initial  shock  are  added  to  those  due  to 
the  structures  involved  [sec  Brain,  Tumours  of). 
Hemiplegic  symptoms  and  mental  disorder  are  the 
must  common  eflects.  Hemiplegia  especially  occurs 
in  embolism,  on  account  of  the  frequency  with  which 
the  middle  cerebral  artery  is  obstructed,  and  of  the 
important  motor  regions  (corpus  striatum  and  motor 
parts  of  the  convolutions)  to  which  that  artery  is 
distributed.  From  the  distribution  of  the  artery  to 
the  lower  frontal  convolutions  and  adjacent  region, 
aphasia  is  frequently  present  when  the  obstruction 
is  on  the  left  side.  HemianKsthesia  is  also  common, 
and  also  hemianopia,  which  often  escapes  detection. 

When  the  onset  is  sudden  it  is  often  after  some 
fatiguing  exertion,  or  during  exhaustion  from  any 
cause,  or  in  embolism  after  some  cause  of  undue 
excitement  of  the  heart's  action.  If  the  area  damaged 
be  extensive,  there  is  loss  of  consciousness,  and  there 
may  be  all  the  symptoms  of  an  apoplectic  seizure. 
The  loss  of  consciousness  is  rarely  profound,  and  the 
symptoms  of  apoplexy  soon  pass  off.  In  the  most 
severe  cases,  however,  they  may  deepen  to  fatal 
coma,  especially  when  an  important  artery  is  occluded 
in  each  hemisphere.  Thus  the  closure  of  both 
middle  cerebral  arteries  causes  symptoms  indis- 
tinguishable from  those  of  ventricular  haemorrhage 
and  equally  fatal  in  ultimate  result.  Symptoms  of 
irritation  commonly  succeed  the  onset  as  the  collateral 
hyper?emia  sets  in,  or  they  may  be  marked  from  the 
first.  Convulsions,  usually  unilateral,  may  occur  and 
be  repeated  for  days,  chiefly  when  the  softening  in- 
volves the  motor  region  of  the  cortex,  and  spares  the 
path  from  it  through  the  central  ganglia.  Convul- 


sions may  also  occur  in  a  few  weeks  or  during  the 
stage  of  secondary  inflammation  which  occurs  from 
the  third  to  the  seventh  day  after  the  onset,  and  is 
usually  attended  by  slight  pyrexia,  some  pain  in  the 
head,  and  occasionally  some  delirium.  The  patient 
may  even  pass  from  the  apoplectic  condition  into  one 
of  delirium.  In  the  aged,  delirium  maybe  the  chief 
symptom  of  the  onset  in  cases  in  which  the  softened 
areas  are  small,  multiple,  and  cortical  in  situation. 
According  as  these  symptoms  are  chiefly  marked  at 
the  onset  three  varieties  have  been  described,  the 
apoplectic,  convulsive,  and  delirious  forms. 

Recovery  from  the  special  symptoms  of  the  attack 
is  often  incomplete  ;  permanent  weakness  may  re- 
main, as  hemiplegia,  and  mental  power  is  lessened 
in  the  old,  the  patient  passing  into  the  chronic  state 
about  to  be  described.  The  persistent  hemiplegia 
is  often  accompanied  by  rigidity,  or,  when  the  loss 
of  power  is  incomplete,  by  mobile  spasm,  such  as, 
in  its  most  marked  form,  has  been  described  as 
athetosis.  When  the  cause  is  arterial  degeneration, 
return  or  relapse  is  common,  and  it  is  almost  invari- 
able where  senile  arterial  disease  is  widely  spread. 

Chronic  softenitig  of  the  brain  is  a  term  applied  tO' 
a  group  of  symptoms,  of  wide  range,  indicative  of 
failure  of  cerebral  power.  It  is  a  term  that  has 
become  firmly  rooted  in  popular  nosology,  where  it 
denotes  chiefly  general  paralysis  of  the  insane,  but 
includes  also  all  maladies  attended  by  a  similar 
mental  failure,  profound  in  degree,  permanent  in 
duration,  and  progressive  in  course.  The  symptoms 
indicated  by  the  term  may  supervene  on  more  acute 
symptoms  of  softening,  or  may  be  gradual  in  their 
onset.  There  is  mental  dulness,  defective  percep- 
tion, drowsiness,  loss  of  memory  (especially  for 
recent  events),  often  slight  wandering  ;  emotional 
manifestations  are  easily  excited.  Physical  power 
is  defective — as  a  rule  generally,  sometimes  locally. 
The  more  delicate  motor  actions  are  imperfectly 
adjusted  :  articulation  becomes  indistinct,  and  the 
handwriting  imperfect.  These  symptoms  may  pro- 
gress into  actual  imbecility,  or  may  be  cut  short  b}' 
some  more  profound  cerebral  seizure,  or  by  some 
intercurrent  pulmonary  affection,  rendered  grave  by 
the  deficient  muscular  respiratory  power.  They  arc 
met  with  chiefly  in  the  aged,  and  are  probably  due  to 
concomitant  degeneration  of  cerebral  tissue  and  of 
the  arteries  supplying  it  with  blood — the  two  patho- 
logical elements  varying  in  relative  degree  and  in 
relation.  Spots  of  softening,  often  widely  spread, 
may  be  found,  and  are,  indeed,  the  cause  of  many 
of  the  symptoms.  But  the  state  may  also  come  on 
without  any  local  softening,  and  without  the  de- 
generation of  vessels  to  which  such  softening  is 
usually  due.  A  similar  state  often  follows  any  grave 
local  lesion  of  the  brain  in  advanced  life. 

Progressive  symptoms,  local  or  general,  or  both, 
sometimes  of  the  character  just  described,  and  some- 
times such  as  are  caused  by  a  cerebral  tumour,  have 
been  met  with  in  a  few  cases  in  which  extensive 
local  softening  of  the  cerebral  tissue  has  been  found 
without  vascular  disease  to  explain  it,  and  without 
correspondence  with  arterial  territories.  Most  sub- 
jects have  been  old,  and  the  disease  has  not  com- 
monly been  diagnosed  during  life.  Some  patients 
with  well-marked  symptoms  of  this  character  have 
been  the  subjects  of  strong  constitutional  gout,  and 
it  has  been  conjectured  that  a  local  gouty  inflamma- 
tion of  the  cortex  has  been  the  cause. 

Diagnosis. — The  acute  form  of  softening  has  to 
be  distinguished  from  acute  congestive  apoplexy  and 


BRAIN,  SOFTENING  OF 


from  cerebral  haemorrhage.  It  is  distinguished 
from  the  former  by  the  occurrence  of  the  symptoms 
indicative  of  local  mischief,  and  by  the  absence  of 
evidence  of  cephalic  hyperemia.  From  haemor- 
rhage the  diagnosis  is  often  difficult,  except  during  the 
first  half  of  life,  when  haemorrhage  is  so  rare  that  it 
should  only  be  thought  of  when  loss  of  consciousness 
is  profound  and  prolonged.  In  softening  from 
thrombosis,  the  initial  apoplectic  symptoms  may  be 
absent,  or,  if  present,  they  are  slight  and  brief. 
They  are  more  often  preceded  by  slight  local  cerebral 
symptoms,  due  to  the  vascular  disease,  than  is  the 
onset  of  cerebral  haemorrhage.  In  the  latter  such 
symptoms  are  merely  associated,  and  are  not  due  to 
the  cause  of  the  haemorrhage,  except  in  the  rare  cases 
in  which  there  is  an  aneurysm  of  one  of  the  larger 
intracranial  arteries.  Most  important  is  the  indica- 
tion afforded  by  the  state  of  the  heart  ;  evidence  of 
its  hypertrophy  is  seldom  absent  in  cerebral  hfemor- 
rhage,  while  it  is  feeble  and  often  irregular  in  the 
softening  from  atheroma,  and  presents  evidence  of 
valvular  disease  in  embolism.  The  pulse  is  tense  and 
often  full  in  haemorrhage,  and  in  thrombosis  from 
atheroma  it  is  small,  feeble,  and  often  irregular,  like 
the  action  of  the  heart.  In  either  state  evidence  of 
degenerative  valvular  disease  may  co-exist.  Improve- 
ment occurs  earlier  than  in  cerebral  haemorrhage. 
The  temperature  rises  soon  after  the  attack,  but 
falls  in  a  day  or  two,  to  rise  again  slightly  during 
the  stage  of  secondary  inflammation.  There  is 
more  marked  mental  change  than  in  haemorrhage, 
shown  at  first  in  excitement,  subsequently  by- 
depression  and  deterioration  of  power.  In  the 
cases  in  which  the  onset  is  sudden  and  the  apoplexy 
profound,  a  diagnosis  from  hsmorrhage  can  only  be 
made  by  the  state  of  the  heart  and  circulation.  In 
embolism  the  onset  of  the  attack  is  commonly 
sudden,  without  preceding  symptoms,  since  the 
state  of  the  brain  is  normal  until  the  artery  is 
suddenly  obstructed.  The  loss  of  consciousness  is  less 
profound  than  in  hiiemorrhage,  and  is  often  absent. 
This  is  true  also  of  softening  from  syphilitic  disease, 
in  which  there  are  often  premonitory  symptoms,  es- 
pecially headache.  This  once  proved  an  accurate 
indication  in  a  case  in  which  coincident  valvular 
disease  suggested  embolism.  The  diagnosis  is  often 
also  aided  by  a  history  of  the  causal  malady.  Too 
much  weight  must  not  be  laid  on  the  absence  of  such 
a  history  or  on  the  absence  of  a  history  of  constitu- 
tional symptoms,  while  neither  the  thoroughness 
of  former  treatment,  nor  a  considerable  period  of 
freedom  from  symptoms,  has  any  value  whatever  as 
a  contra-indication.  But  with  the  lapse  of  time,  it 
does  become  unlikely  that  softening  is  due  to  this 
cause  ;  still,  it  is  only  after  twenty  years,  and  in  the 
absence  of  any  suspicion  ofa  second  infection,  that 
the  improbability  has  considerable  weight.  Optic 
neuritis,  developing  after  the  lesion,  occurs  in  rare 
cases  of  softening  from  embolism,  and  is  practically 
absent  in  haemorrhage  (except  as  a  result  of  Bright's 
disease).  In  capillary  embolism,  if  extensive,  a 
distinction  from  haemorrhage  often  cannot  be  made  : 
the  loss  of  consciousness  is  profound  and  lasting. 
Bilateral  softening,  such  as  sometimes  results  from 
disease  of  both  middle  cerebial  arteries,  may  also  (as 
already  mentioned)  cause  symptoms  indistinguish- 
able from  those  of  ventricular  hemorrhage  because 
the  second  side  is  usually  affected  after  the  first. 

The  distinction  of  softening  from  other  cerebral 
<liseases  is  described  in  the  articles  on  these. 

Prognosis. — The  immediate  and  ultimate  pro- 


gnosis in  an  attack  of  softening  of  the  brain  depends 
on  the  degree  and  extent  of  the  symptoms  as 
indicating  the  extent  of  the  lesion  ;  and  on  their 
character,  as  indicating  the  region  of  the  brain 
damaged.  Both  the  near  and  the  remote  prognosis 
is  much  graver  in  damage  to  the  medulla  and  pons 
Varolii  than  when  the  corpus  striatum  or  cerebral 
hemispheres  are  affected.  Locality  is  of  special 
importance  in  regard  to  the  prognosis  in  softening, 
because  it  is  by  far  the  most  frequent  lesion  of  the 
medulla  or  pons  that  is  survived.  The  intensity  of 
the  coma  in  softening  indicates  a  greater  degree  of 
gravity  than  does  the  duration  of  slighter  impair- 
ment of  consciousness.  When  actual  softening  has 
occurred,  the  damaged  tissue  never  regains  its  func- 
tional power.  The  congested  periphery  may  recover 
in  proportion  to  the  integrity  of  the  tissues,  and  to 
the  freedom  of  the  vessels  from  disease.  The 
prognosis  of  the  residual  symptoms  corresponds  to 
that  of  those  due  to  hxmorrhage  described  in  the 
article  on  that  disease.  The  chances  of  a  recurrence 
of  softening  in  another  situation  depend  on  the 
extent  to  which  its  causal  condition  is  widely  spread 
or  can  be  removed.  In  thrombosis  from  atheroma 
recurrence  is  almost  certain,  but  is  likely  to  be 
deferred  in  proportion  as  the  attack  was  due  to 
an  adequate  exciting  cause.  In  embolism  recurrence 
is  rare.  The  prognosis  in  syphilitic  disease  of  the 
vessels  depends  upon  the  recognition  and  treatment 
of  the  syphilitic  influence  so  far  as  recurrence  is  con- 
cerned ;  but  the  prognosis  of  developed  symptoms 
is  independent  of  the  fact  of  their  syphilitic  cause, 
or  of  any  treatment  to  which  the  patient  may  be 
subjected.  Treatment  can  only  influence  the  disease 
of  the  wall  of  the  vessel,  and  this  can  have  no  effect 
in  restoring  the  circulation,  since  the  vessel  beyond 
is  closed  by  clot,  or  in  restoring  the  structure  of  the 
destroyed  tissue  of  the  brain.  As  a  matter  of  fact 
the  course  of  hemiplegia  due  to  this  cause  is 
precisely  the  same  as  that  of  hemiplegia  due  to 
softening  produced  by  any  other  vascular 
mechanism  such  as  embolism  ;  improvement  or  re- 
covery is  determined  by  the  position  of  the  lesion, 
and  the  extent  to  which  the  symptoms  are  not  due 
to  the  actual  destructive  softening,  and  to  which 
they  can  be  compensated.  Improvement  or  persis- 
tence of  symptoms  may  coincide  with  treatment,  but 
the  one  is  not  due  to  it,  nor  the  other  the  result  of 
its  absence. 

Treatment. — The  treatment  at  the  onset  of 
cerebral  softening  is  of  great  importance,  because, 
although  nothing  can  probably  be  done  to  lessen 
the  mischief  that  has  occurred,  much  may  be  done 
to  prevent  its  extension  or  increase.  The  closure 
of  a  vessel  by  clot  is  the  great  fact  of  what  may  be 
termed  the  therapeutic  pathology  of  these  cases, 
and  the  measures  to  obviate  the  increase  in  this 
process  have  much  in  common  in  the  various  forms 
of  softening.  The  variations  rendered  necessary 
by  the  differences  in  mechanism  are  considered  in 
the  articles  on  the  several  vascular  diseases. 
During  the  acute  stage  the  patient  must  be  kept 
at  perfect  rest,  with  the  head  moderately  raised, 
flexion  of  the  neck  being  avoided.  During  the 
initial  stage  of  shock,  warmth  by  hot-water  bottles, 
iSrc. ,  should  be  applied  to  the  extremities,  to 
equalise  the  circulation.  The  bowels,  if  confined, 
should  be  made  to  act  gently ;  but,  unless  the 
evidence  of  encephalic  congestion  be  early  and 
conspicuous,  strong  purgation  should  be  avoided. 
The  determination  of  blood  from  the  brain  to  the 
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intestines,  involved  in  purgation,  and  desirable  in 
cerebral  hfemorrhage,  is  to  be  carefully  avoided  in 
cerebral  softening.  It  is  important  also  to  main- 
tain the  circulation  steady  and  uniform,  avoiding 
alike  undue  quickening  or  slowing  of  the  blood- 
current.  Hence  digitalis  or  strophanthus  is  useful  in 
moderate  doses  when  there  is  cardiac  weakness  or 
irregularity.  In  all  senile  cases,  or  if  there  is  a 
gouty  diathesis,  nitrous  ether  or  other  diuretic  drug 
is  useful,  and,  in  the  latter  case,  some  lithia  may 
be  added.  Thus  the  tendency  of  the  blood  to  clot 
is  lessened,  and  the  risk  of  the  extension  of  the 
lesion — always  a  danger  in  the  early  stage  of  the 
affection — is  lessened  or  obviated.  Stimulants 
must  be  given  or  withheld  according  to  the  state  of 
the  heart  and  circulation  ;  when  there  is  doubt 
whether  they  should  be  given  or  not,  it  is  better  to 
give  a  small  quantity  in  softening,  and  to  withhold 
them  in  hemorrhage  or  if  the  diagnosis  from 
hemorrhage  is  doubtful.  After  the  stage  of  de- 
pression has  passed,  the  irritation  due  to  secondary 
inflammation,  indicated  by  headache  and  eleva- 
tion of  temperature,  needs  quietude,  laxatives, 
and  sometimes  cold  to  the  head.  When  convul- 
sions are  an  early  and  recurrent  symptom,  mustard 
plasters  to  the  neck  and  extremities,  and  bromide 
of  potassium  internally,  are  sometimes  effective  ;  in 
the  early  period,  ice  to  the  head  may  arrest  them. 
The  fits  that  attend  the  actual  onset  are  seldom  in- 
fluenced by  treatment  ;  they  cease  because  the  tissue 
is  destroyed  that  is  essential  for  their  occurrence. 
When  these  fail,  hyoscine  hydrobromate  may  be 
given  cautiously,  and  in  small  doses  (~gr.).  In 
embolism  the  treatment  of  the  cardiac  condition 
is  of  chief  importance.  In  syphilitic  disease  iodide 
of  potassium  should  be  given  promptly  but  in  doses 
not  exceeding  fifteen  grains,  since  a  larger  amount, 
from  its  tendency  to  cause  clotting,  may  lead  to  an 
extension  of  the  thrombus.  Although  it  cannot 
influence  developed  symptoms,  it  is  necessary 
because  we  do  not  know  what  other  arteries  may 
be  diseased  and  how  near  the  patient  may  be  to  a 
serious  increase  in  the  symptoms. 

After  the  attack  has  passed,  recovery  must  be 
aided  by  maintaining  the  general  health  in  the  best 
possible  condition.  The  secretions  should  be  kept 
free,  the  digestive  organs  in  good  order,  the  habits 
strictly  regulated,  and  nervine  tonics — cod-liver  oil, 
hypophosphite  of  sodium,  strychnine,  quinine,  and 
iron — may  be  given  with  advantage.  The  sym- 
ptoms of  chronic  softening,  whether  occurring  after 
an  acute  attack  or  coming  on  gradually,  should  be 
treated  in  a  similar  manner. 

W.  R.  GOWERS. 

BRAIN,  Syphilis  of  the.— Svnon.  :  Ger. 
Gehim-syphilis  ;  Fr.  Syphilis  ih-L'hrale. — Syphilis 
is  one  of  the  most  important  factors  in  the  produc- 
tion of  organic  brain-disease.  The  virus  appears 
to  act  in  two  ways  :  (I)  Directly  upon  the  blood- 
vessels and  connective  tissues  generally,  with 
secondary  destructive  changes  in  the  nervous 
tissue — a  true  specific  inflammation  ;  (2)  by  direct 
influence  upon  the  vitality  of  the  neurones  them- 
selves, producing  systemic  degenerative  changes, 
of  which  tabes  dorsalis  and  general  paralysis  are  by 
far  the  most  common  and  important  ;  these  dis- 
eases are  frequently  spoken  of  as  '  parasyphilitic  ' 
or  '  metasyphilitic  '  affections. 

/Etiology. — It  was  generally  accepted,  and  is 
still  held  by  many  authorities,  that  syphilitic  brain- 


disease  occurs  especially  in  the  later  (tertiary) 
periods.  One  of  the  first  observers  to  doubt  this 
view  was  Rumpf,  and  he  was  followed  by  Bruns, 
who  collected  100  cases,  in  nearly  half  of  which 
brain-symptoms  occurred  in  the  first  year  after 
infection.  Naunyra,  from  an  analysis  of  45  of  his 
own  cases  and  290  collected  cases,  came  to  the 
conclusion  that  syphilitic  disease  of  the  nervous 
system  appears  most  frequently  during  the  first  year 
after  infection,  and  that  its  frequency  diminishes 
from  year  to  year.  In  the  experience  of  the 
present  writer,  out  of  40  cases  in  which  the  date  of 
infection  and  the  time  which  had  elapsed  before 
the  onset  of  the  cerebral  symptoms  could  be  deter- 
mined, four  occurred  in  the  first  year,  seven  in  the 
second  year,  six  in  the  third  year,  three  in  the 
fourth  year,  and  the  remainder  at  subsequent 
periods.  Lang  has  pointed  out  that  often  during 
the  outbreak  of  the  syphilitic  exanthem,  headache, 
giddiness,  pyrexia,  increased  frequency  or  slowness 
of  the  pulse-rate,  and  inequality  of  the  pupils  may 
occur  ;  and  he  considers  these  symptoms  are 
probably  due  to  meningeal  irritation.  The  ques- 
tion whether  mild  or  severe  forms  of  syphilitic 
infection  are  more  liable  to  be  followed  by  disease 
of  the  nervous  system  is  one  of  importance.  Broad- 
Ijent  was  one  of  the  first  to  point  out  that  severe 
nervous  symptoms  often  follow  mild  attacks.  The 
writer's  experience  seems  to  show  that  all  forms 
of  syphilis  may  be  followed  by  severe  nervous 
symptoms,  and  that  the  mild  forms  are  prone 
to  be  followed  by  serious  disease  because  they 
are  often  inadequately  treated.  It  seems,  however, 
a  fact  that  mild  forms  of  syphilis  are  especiallv 
liable  to  be  followed  by  the  parasyphilitic  aflec- 
tions ;  and  this  fact  finds  an  analogy  in  the 
occurrence  of  diphtheritic  paralysis.  Most  of  the 
leading  authorities  are  of  opinion  that  brain-syphilis 
is  mucli  less  likely  to  follow  when  the  disease  has 
been  efficiently  treated.  Iljellmann  has  made 
accurate  observations  upon  this  subject,  and  he  has 
found  that  82-85  P"^''  cent,  of  the  cases  of  brain - 
syphilis  were  those  in  which  only  an  imperfect 
treatment  had  been  carried  out. 

Trauiitatisin. — Injuries  to  the  head  have  long 
been  recognised  as  a  cause  of  syphilitic  brain-disease  ; 
and  frequently  a  history  of  a  blow  or  an  injury  to 
the  head  precedes  the  symptoms  of  a  localised 
gummatous  meningitis  of  the  convexity.  Of  all  the 
causes  which  predispose  to  syphilitic  brain-disease, 
chronic  alcoholism  is  the  most  important,  but  all 
conditions  which  tend  to  produce  cerebral  conges- 
tion, excitation,  or  stress  may  be  contributory 
factors  in  the  production  of  the  disease,  e.g.  sun- 
stroke, excesses  '  in  Baccho  et  Venere,^  lead-poison- 
ing, iS:c. 

Sex  aiiii  age. — The  disease  affects  particularly 
males  between  the  years  of  twenty  and  forty-five, 
because  syphilis  is  more  common  in  men,  and 
because  during  this  period  of  life  infection  is  more 
likely  to  take  place. 

Heredity. — Families  in  whom  there  has  been  no 
trace  of  syphilis  are  probably  more  prone  to  severe 
sequels,  owing  to  lack  of  immunity.  Hereditary 
predisposition  seems  to  play  a  part.  As  an  instance 
of  this,  the  writer  had  under  his  care  two  brothers 
who  at  nearly  the  same  period  after  infection  de- 
veloped almost  identical  symptoms  of  a  cerebral 
gumma.  Both  were  treated  with  anti-syphilitic 
remedies  and  made  good  recoveries. 

Seeing  that  syphilis  is  more  common  in  cities 
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and  large  towns,  this  form  of  brain-disease  is  more 
frequently  met  with  in  urban  than  rural  populations, 
but  there  is  not  the  same  disparity  in  numbers  as  in 
general  paralysis  of  the  insane. 

It  is  usual  to  consider  syphilitic  brain-disease 
under  the  following  headings  : — basic  meningitis, 
meningitis  of  the  convexity,  cerebro-spinal  menin- 
gitis, arteritis,  encephalitis,  and  neoplastic  formations 
or  gummata.  All  these  conditions  are  frequently 
combined  in  the  severe  and  early  forms  of  the 
disease. 

I.  Basic  Syphilitic  Meningitis. — Symptoms. 
Headache  is  one  of  the  commonest,  earliest,  and 
most  constant  symptoms  ;  occasionally  it  precedes 
all  other  phenomena  by  months  and  even  years.  It 
is  not  infrequently  associated  with  vomiting  of 
a  cerebral  character  ;  this  last  symptom  may,  how- 
ever, be  absent  through  the  whole  course  of  the 
disease.  The  pain  is  paroxysmal,  and  when  it 
reaches  its  greatest  intensity,  it  may  be  boring  and 
excruciating,  but  this  may  gradually  die  down, 
leaving  a  dull  aching.  It  is  curious  but  very  charac- 
teristic that  the  pain  should  be  most  severe  at  night 
or  in  the  early  morning  ;  it  may  even  awake  the 
patient  at  a  regular  time.  In  the  basic  form  of  the 
disease,  the  pain  is  referred  to  the  frontal,  temporal, 
and  parietal  regions,  is  deep-seated,  and  cannot  be 
definitely  localised  ;  it  may  later  on  spread  to  the 
occipital  region,  the  neck,  and  the  spine.  Some- 
times pain  is  referred  to  the  back  of  the  eye  ;  in 
this  form  of  the  disease  the  pain  is  not  usually 
influenced  by  pressure,  and  there  is  no  definite  local 
tenderness  as  when  the  convexity  is  affected. 

Stiffness  of  the  neck  may  be  complained  of,  and 
there  is  sometimes  retraction  of  the  head  and  neck. 
The  patient  is  subject  to  attacks  of  vertigo,  reeling, 
staggering,  and  loss  of  balance. 

Temperature. — It  is  generally  recognised  that 
syphilitic  meningitis  differs  from  other  forms  of 
meningitis,  e.g.  tubercular,  by  the  absence  of  py- 
rexia, the  temperature  being  usually  normal  or  sulj- 
normal. 

Ocular  affections. — Of  all  the  symptoms  of 
syphilitic  basic  meningitis,  affections  of  the  optic 
chiasma  and  of  the  nerves  supplying  the  muscles  of 
the  eyeball  are  most  frequent  and  important. 
Uthoff  concludes  from  his  observations  that  in  only 
about  1 5  per  cent,  of  all  cases  of  cerebral  syphilis 
are  ocular  disturbances  of  some  form  or  other  absent. 
Unilateral  paralysis  of  the  oculo-motor  nerve,  which 
may  be  partial  or  complete,  is  so  common  that  both 
Ricord  and  Fournier  designate  this  ophthalmoplegia 
'■la  signattne  lie  la  verole.^  The  sixth  and  fourth 
nerves  are  very  much  less  frequently  affected  than 
the  third.  Brain-syphilis  may  be  accompanied  by 
the  following  ophthalmoscopic  changes  :  (l)  choked 
disc,  due  to  intracranial  pressure  ;  (2)  optic  neuritis  ; 
(3)  neuritic  atrophy  ;  (4)  simple  atrophic  degenera- 
tion. Generally  speaking,  there  is  a  considerable 
difference  in  the  intensity  of  the  affection  of  the  two 
eyes.  Optic  neuritis,  as  a  sole  and  uncomplicated 
manifestation  of  basal  syphilis,  is  extremely  rare. 
The  optic  neuritis,  according  to  Gowers,  is  not  due 
to  syphilitic  disease  of  the  retinal  arteries  ;  and  in 
three  cases,  examined  by  f^he  writer,  in  which 
there  was  universal  endarteritis  cerebri,  there  were 
no  changes  in  the  retinal  arteries. 

The  ptipil  is  more  or  less  dilated,  the  reflex 
movement  of  the  iris  sluggish  or  absent  both  to  light 
and  accommodation,  and  the  '  syndrome  of  Weber  ' 
is  not  infrequently  met  with,  viz.  paralysis  of  the 


motor  oculi  on  one  side  with  hemiplegia  or  hemi- 
paresis  of  the  opposite  side.  Oppenheim  speaks  of 
hemianopsia  as  being  frequent,  due  either  to  affection 
of  the  optic  tract  of  one  side,  or  to  a  destructive 
lesion  of  one  occipital  lobe.  As  a  result  of  the 
meningitis,  other  cranial  nerves  may  be  affected, 
but  the  lesion  is  usually  unilateral.  When  the  fifth 
nerve  is  affected,  the  patient  may  complain  of  severe 
pains  over  the  distribution  of  the  nerve,  with  h)rper- 
sesthesia  if  an  irritative  lesion  exist  ;  sometimes 
hypjesthesia  or  even  complete  ancesthesia  may  be 
found  in  cases  presenting  a  paralytic  lesion.  The 
corneal  reflex  may  be  absent  ;  conjunctivitis  or  even 
suppurative  keratitis  may  occur  ;  and  loss  of  taste 
and  loss  of  smell  may  be  found  on  the  same  side, 
due  to  affection  of  the  mucous  membrane  of  the 
nose.  A  lesion  of  the  facial  nerve  is  almost  as 
frequent  as  of  the  fifth,  and  is  often  associated  with 
deafness,  due  to  the  adjacent  auditory  nerve  being 
involved.  Symptoms  of  affection  of  the  vagus  nerve 
relate  mainly  to  the  circulation  and  respiration ; 
and  especially  characteristic  is  a  rapid  change  of 
the  pulse,  which  may  be  quick,  slow,  or  irregu- 
lar ;  various  respiratory  disturbances  towards  the 
end  of  life  are  referred  to  affections  of  this  nerve. 
The  writer  has  seen  several  cases  of  affection  of  the 
spinal  accessory  nerve  causing  paralysis  of  the  soft 
palate  and  larynx.  Unilateral  atrophy  of  the 
tongue  may  arise  from  a  destructive  lesion  of  the 
hypoglossal  nerve.  It  is,  however,  an  astonishing 
fact  that  with  extensive  gummatous  meningitis 
affecting  the  whole  base  of  the  brain,  only  one 
cranial  nerve,  usually  the  fifth,  may  be  partially 
paralysed,  and  yet  microscopical  examination  may 
reveal  extensive  infiltration  of  other  nerves  by  in- 
flammatory material. 

Basic  meningitis  frequently  gives  rise  to  poly- 
dipsia, polyuria,  and  sometimes  glycosuria.  There 
is  usually  constipation.  There  may  be  paresis  in 
the  limbs,  but  as  a  rule,  unless  there  be  blocking  of 
an  artery,  there  is  not  paralysis.  The  spinal  mem- 
branes are  usually  affected,  but  not  enough  to  give 
rise  to  symptoms  ;  in  five  cases,  however,  the  writer 
found  extensive  spinal  as  well  as  cerebral  meningitis, 
and  in  several  of  these,  spinal  irritative  phenomena 
presented  themselves  during  life  in  the  form  of 
opisthotonus  and  tetaniform  spasms. 

Psychical  symptoms  arise  in  brain-syphilis  when 
there  is  general  affection  of  the  arteries  associated 
with  a  gummatous  meningitis.  In  the  cases  ex- 
amined by  the  writer  the  mental  symptoms  shown 
were  very  probably  due  to  circulatory  disturb- 
ances caused  by  an  obliterative  arteritis,  evidence  of 
which  was  invariably  present  post  mortem,  as  well 
as  to  the  meningitic  process  Heubner  showed  that 
when  two  large  branches  entering  into  the  formation 
of  the  circle  of  Willis  are  profoundly  affected  by 
obliterative  arteritis,  mental  symptoms  arise. 

Disturbances  of  consciousness  are  usually  present 
and  indicate  severe  and  multiple  lesions.  One  of 
the  commonest  symptoms  is  somnolence  and  a  kind 
of  drunken  stupor  from  which  the  patient  is  with 
difficulty  aroused.  Associated  sometimes  with  this 
condition  is  a  purposeless  motile  activity  and  rest- 
lessness. Such  patients  may  or  may  not  respond  to 
questions  ;  they  usually  have  loss  of  control  over  the 
sphincters.  The  stupor  may  deepen,  or  the 
patient  may  recover  consciousness  and  hope  of 
recovery  be  aroused,  when  quite  unexpectedly  the 
drowsy  stupor  will  recur,  perhaps  deepening  into 
coma,  and  the  patient  dies  without  regaining  con- 
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scioiisness.  Recurrent  attacks  of  drowsiness,  stupor, 
and  coma  always  suggest  the  existence  of  basic 
syphilitic  brain-disease.  In  the  drowsy  condition, 
the  tonus  of  the  muscles  remains  and  the  reflexes 
are  present,  but  as  the  coma  deepens  both  become 
lost.  In  all  cases  of  severe  brain-syphilis  dementia 
of  varying  degree  is  a  constant  symptom,  and  all 
stages  between  slight  impairment  of  intelligence 
and  gross  dementia  may  be  met  with  :  this  varia- 
bility of  the  dementia  is  especially  characteristic  of 
the  disease.  Delirium  witii  acute  maniacal  excite- 
ment may  be  the  first  indication  of  mental  symptoms  ; 
or  loss  of  temper,  moroseness,  and  excitement  may 
usher  in  the  condition.  It  is  not  uncommon  for  a 
person  suffering  from  syphilitic  dementia  to  be 
found  wandering  at  large,  and  be  taken  up  by  the 
police.  A  frequent  condition  is  mental  depression 
with  delusions  of  persecution  and  attempt  at  suicide, 
and  such  patients  may  be  dangerous  to  themselves 
and  others.  Mental  excitement  may  alternate  with 
mental  depression,  and  such  disturbances  may 
further  alternate  with  comatose  attacks  and  with 
periods  in  which  consciousness  is  only  partially 
disturbed  and  the  intelligence  is  fairly  good.  Epi- 
leptiform fits  are  not  uncommon,  and  partial  or 
unilateral  clonic  spasm  ma)'  occur  with  conscious- 
ness slightly  or  not  at  all  disturbed.  As  a  rule  the 
fits  are  transitory  and  not  persistent  ;  they  are  due 
to  affections  of  vessels  or  to  gummata  or  softening 
in  or  near  the  motor  area.  Tetaniform  spasms 
with  opisthotonus  occasionally  occur  in  the  severe 
forms  of  cerebro-spinal  meningitis,  and,  according 
to  Wunderlich,  a  cataleptic  state  may  be  seen. 

Should  patients  recover — and  many  do  partially 
recover  under  suitable  treatment — they  are  left 
mentally  enfeebled.  There  is  lack  of  expression  ; 
the  speech  is  slow,  often  thick  and  slurred — brady- 
aphasia,  or  dysarthria,  but  seldom  complete  motor 
aphasia.  There  is  weakness  of  memor}',  slowness 
of  thought  and  action,  loss  of  will  power,  often  a 
stolid  indifference  with  a  tendency  to  causeless 
outbursts  of  passion  or  laughter.  The  patient  is 
emotional,  easily  moved  to  tears  or  mirth,  showing  a 
loss  of  the  higher  controlling  functions  of  the  mind. 
Sometimes  there  is  a  permanent  paralysis  of  the 
ocular  or  some  other  cranial  nerve,  blindness  or 
deafness,  monoplegia,  hemiparesis,  hemiplegia, 
dysarthria,  or  general  paresis. 

2.  Syphilitic  disease  of  the  Convexity  of 
the  Brain.— A  hard  and  fast  line  cannot  be  drawn 
between  disease  of  the  base  and  of  the  convexity. 
Of  24  post-inorteiii  examinations  of  syphilitic  brain- 
disease  made  by  the  writer,  the  majority  showed 
either  multiple  lesions  or  diffuse  gummatous  menin- 
gitis. 

The  process  may  start  in  the  base  or  meninges, 
and  remain  circiiniscrihed,  forming  a  gummatous 
tumour,  or  become  diffused  as  in  meningo-encepha- 
litis.  Specific  inflammation  of  the  membranes 
causes  extremely  severe  pains,  paroxysmal  in 
character  ;  and  besides  general  headache,  there  is 
usually  a  well-defined  localised  tenderness  on 
pressure  or  percussion,  which  may  be  independent 
of  spontaneous  headache.  The  general  symptoms 
of  meningitis  of  the  convexity  may  be  vomiting, 
stupor,  giddiness,  and  psychical  disturbance.  If, 
however,  the  lesion  be  situated  over  '  a  silent  part '  of 
the  brain,  headache  may  for  a  long  time  be  the 
only  symptom.  Optic  neuritis  is  uncommon  ;  it 
may  even  be  absent  when  nearly  a  whole  hemi- 
sphere is  affected.   Gummatous  growths  like  tumours 


produce  localising  symptoms  when  situated  over 
portions  of  the  brain  having  specific  functions,  e.g. 
the  motor  area  {^vide  fig.  I.    Ukain,  Tumours  of). 

3.  Primary  Syphilitic  Arteritis. — Even 
without  any  meningeal  affection,  one  of  the  earliest 
and  most  important  symptoms  present  may  be  head- 
ache (usually  more  severe  than  that  of  arterio- 
sclerosis), giddiness  and  drowsiness,  and  various 
psychical  disturbances  not  unlike  some  of  those  of 
general  paralysis.  Heubner  asserts  that  headache, 
giddiness,  sleeplessness,  irritability,  and  weakness 
of  memory  often  precede  an  apoplectic  seizure. 
These  symptoms,  together  with  a  transitory  mono- 
plegia, hemiplegia,  hemiparesis,  hemianopsia, 
hemiancesthesia,  word-blindness,  and  deafness,  but 
especially  aphasia,  lasting  a  few  minutes,  hours,  or 
days,  and  indicating  a  temporary  circulatory  dis- 
turbance, are  among  the  most  important  early 
indications  of  endarteritis  syphilitica.  As  long  as 
the  lumen  of  the  affected  arteries  is  not  obliterated 
by  a  spreading  thrombosis,  a  collateral  circulation 
can  re-establish  the  blood-supply  to  the  parts  before 
actual  death  of  tissue  occurs.  As  the  endarteritis 
advances  this  restoration  of  blood-supply  becomes 
more  and  more  difficult,  and  the  tendency  to  stasis 
and  the  formation  of  a  thrombus  increases,  until 
sooner  or  later  (if  active  treatment  be  not  adopted) 
a  permanent  loss  of  function  occurs.  Paralysis 
may  gradually  affect  the  leg,  arms,  and  face  ;  or  a 
hemiplegia  may  come  on  quickly,  or  even  suddenly, 
following  an  apopletic  fit.  Sometimes  the  loss  ot 
consciousness  deepens  to  coma,  and  the  patient 
dies  :  usually  he  regains  consciousness,  and  a  partial 
recovery  from  the  ensuing  paralysis  occurs  ;  ljut  in 
the  course  of  weeks,  months,  or  years  the  paralysis 
may  return  or  affect  the  other  side  of  the  body,  and 
a  pseudo-bulbar  or  cerebro-bulbar  paralysis  result. 
In  severe  cases  of  multiple  syphilitic  arteritis  with 
thrombosis,  death  usually  follows  ;  or  should  the 
patient  recover,  he  is  generally  demented  and  para- 
lysed. 

4.  Multiple  Gummata. ~A  patient  suffering 
with  this  severe  form  of  brain-syphilis  is  demented, 
frequently  maniacal  or  stuporose  ;  there  may  be 
slurred  speech  with  tremors  of  the  face-muscles  ; 
the  pupils  are  unequal  and  sluggish  in  reaction  to 
light  and  accommodation,  or  do  not  react  at  all.  He 
does  not  respond  to  the  calls  of  nature.  Such  cases 
closely  resemble  general  paralysis,  inasmuch  as  there 
is  always  progressive  dementia  and  paresis  ;  there  is 
usually,  however,  some  evidence  of  a  coarse  lesion 
such  as  a  monoplegia  or  hemiplegia,  or  strabismus 
with  diplopia,  ptosis,  and  optic  neuritis.  It  is, 
however,  remarkable  that  in  multiple  gummata  optic 
neuritis  may  for  a  long  time  be  absent.  It  has  been 
the  writer's  experience  to  find  multiple  gummata 
always  associated  with  general  endarteritis,  periar- 
teritis, and  basic  meningitis.  This  severe  form  of 
brain-syphilis  occurs  most  often  in  the  first  few  years 
after  the  primary  infection,  and  therefore  is  met 
with  usually  in  young  adults  ;  as  a  rule  it  is  intract- 
able to  remedies,  either  ending  fatally  or  leaving  the 
patient  mentally  deficient. 

5.  Cerebro-splnal  Meningitis. — In  nearly  all 
the  cases  of  basic  meningitis  which  the  writer  has 
examined,  he  has  found  evidence,  both  gross  and 
microscopic,  of  some  involvement  of  the  spinal 
membranes.  As  a  rule,  the  brain-symptoms  are  so 
predominant  that  the  spinal  sjmptoms  are  over- 
looked :  three  out  of  seven  cases,  however,  ex- 
hibited symptoms  during  life — namely  stiffness  in 
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the  neck,  pains  in  the  back,  radiating  pains  and 
girdle-sensation,  with  hyperesthesia  or  anresthesia 
over  the  buttocks,  trunk,  or  extremities,  indicative 
of  irritation  or  destruction  of  the  posterior  roots. 
There  may  in  severe  cases  be  tetaniform  spasm  and 
opisthotonus,  followed  by  atrophic  paralysis  indi- 
cating affection  of  the  anterior  roots.  These  sym- 
ptoms, pointing  to  affection  of  the  spinal  membranes, 
naturally  add  to  the  gravity  of  cases  of  basic  men- 
ingitis. Finally  it  must  be  remembered  that  syphili- 
tic brain-disease  in  all  its  forms  may  now  and  then 
he  accompanied,  preceded,  or  followed  by  tabes 
dorsalis  or  general  paralysis. 

Pathology. — Naked-eye  appearances  of  Brain- 
Syphilis. — Essentially  the  changes  are  the  same  in 
all  cases  ;  the  process  is  one  of  inflammation 
which  has  nothing  absolutely  '  specific  '  about  it, 
but  which  exhibits  certain  features  characteristic  of 
syphilis.  There  is  considerable  resemblance  be- 
tween tubercular  and  syphilitic  brain-disease,  and 
it  is  often  extremely  difficult  to  distinguish  one 
from  the  other  by  the  naked-eye  appearances. 

Syphilitic  ne'u-growths  belong  to  the  '  granula- 
tion tumours  '  of  Virchow,  or  the  '  infective  granu- 
lomata '  of  Klebs  ;  they  are  termed  gummata. 
The  gummatous  process,  which  nearly  always  starts 
in  the  membranes,  may  extend  over  the  surface  of 
the  brain  in  the  form  of  an  exudative  meningitis  or 
along  the  vessels  into  the  substance  of  the  brain, 
causing  a  definite  localised  tumour.  If  the  process 
starts  anywhere  about  the  base,  as  in  the  inter- 
peduncular space  and  optic  chiasma,  it  usually 
spreads  into  the  Sylvian  fissures,  and  over  the 
whole  base  of  the  brain,  covering  the  vessels  and 
cranial  nerves  with  a  gummy  exudation  which  has 
a  semi-solid  consistency  not  unlike  agar  or  gela- 
tine culture-media  in  appearance.  The  mem- 
branous deposit  may  be  removed  with  the  finger 
when  of  comparatively  recent  origin  ;  when  of  some 
standing  it  is  drier  and  firmer  ;  it  may  be  grey  or 
grey  and  red  in  colour,  or  semi-translucent, 
yellowish  or  speckled.  Under  treatment,  this 
inflammatory  exudation  can,  in  great  measure,  be 
absorbed.  The  vessels  appear  thickened  and  of 
a  dirty  white  colour  like  wet  wash-leather  ;  laid  on 
the  finger  they  can  easily  be  cut  transversely,  and 
the  lumen  may  be  seen  partially  or  completely 
occluded  ;  the  endarterium  is  markedly  thickened, 
usually  more  on  one  side  than  on  the  other,  giving 
the  section  a  '  half-moon '  appearance.  The 
vessels  may  feel  stiff  like  cartilage,  but  this  degree 
of  resistance  is  not  met  with  in  acute  cases. 
Besides  the  nodular  and  general  endarteritis,  there 
is  always  a  similar  periarteritis.  Small  nodules, 
visible  to  the  naked  eye,  lie  scattered  aViout  the 
base  of  the  brain.  In  some  cases  these  miliary 
gummata  upon  microscopical  examination  seem  to 
consist  of  small  vessels  affected  with  endarteritis 
and  nodular  periarteritis:  they  somewhat  resemble 
miliary  tubercles. 

Localised  neiu  gro7i>ths  [guiitniata). — These  may 
be  single  or  multiple,  and  vary  in  size  from  a  pea 
to  a  pigeon's  egg.  When,  single  and  circumscribed 
they  usually  start  from  the  meninges  of  the 
base  of  the  brain  or  hemispheres,  causing  adhesive 
inflammation  ;  Ijut  when  multiple,  they  may  be 
scattered  about  in  various  positions,  such  as  the 
hemispheres,  pons,  crura  cerebri,  the  base  of  the 
brain,  the  basal  ganglia,  and  even  the  lateral 
ventricles  :  they  do  not  occur  in  the  cerebellum. 
Gummata   vary  much   both    in  consistency  and 


colour,  as  well  as  in  general  appearance  ;  their 
consistency  is  usually  unequal  in  different  parts,  the 
younger  peripheral  growing  tissue  being  soft, 
succulent,  and  vascular,  the  older  dry,  firm,  and 
non-vascular.  Hence  the  edges  appear  grey, 
greyish-red,  or  red,  while  the  central  portions 
are  yellowish,  owing  to  the  occurrence  of  necrotic 
changes  akin  to  caseation.  The  caseous  mass  does 
not  usually  form  a  well-defined  nodule,  but  is 
more  often  broken  up  into  irregular  areas  which 
coalesce  here  and  there  by  grey  fibrous  strands,  or 
soft  greyish-red  granulation-tissue.  There  is  little 
tendency  to  calcification  or  to  the  formation  of  an 
abscess. 

Microscopical  appearances.  —  The  neoplastic 
formation,  whether  circumscribed  or  diffuse,  is 
essentially  the  same.  It  consists  of  an  inflammatory 
exudative  product  containing  enormous  numbers  of 
round  cells,  indistinguishable  from  migrated  leuco- 
cytes, in  a  coagulated  serous  fluid.  This  forms 
the  main  constituent  of  the  membranous  deposit 
formed  at  the  base  of  the  brain  ;  it  invades  all  the 
adjacent  structures,  the  membranes,  the  walls  of 
the  vessels,  the  pial  septa,  and  the  roots  of  the 
cranial  and  spinal  nerves.  The  acute  inflammatory 
process  causes  congestive  stasis  in  the  vessels,  so 
that,  wherever  this  inflammatory  process  has 
extended,  venous  and  capillary  stasis  occurs,  inde- 
pendently of  and  apart  from  the  organic  changes 
in  the  walls  of  the  vessels.  Besides  this,  there  is 
active  proliferation  of  the  mesoblastic  connective 
tissue-elements  in  the  form  of  abundant  spindle- 
shaped  and  stellate  cells.  In  the  older  parts  of  the 
gummatous  process  these  formed  elements  may 
alone  remain,  the  inflammatory  products  having 
been  absorbed.  The  changes  around  the  vessels  are 
essentially  of  the  same  nature,  namely,  infiltration 
of  the  walls  of  the  vessels  with  inflammatory  pro- 
ducts, causing  a  periarteritis,  which  may  assume 
the  form  of  a  nodule  [periarteritis  nodosa).  In 
the  older  parts  of  a  gumma,  the  recognition  of 
the  existence  of  a  vessel  is  only  possible  by  the 
crinkled  line  of  the  still  undestroyed  elastic  lamina. 

Syphilitic  endarteritis  is  characterised  microsco- 
pically by  a  cellular  proliferation  of  the  endarterium  ; 
it  frequently  gives  lise  to  the  appearance  of  little 
nodules  on  the  arteries,  owing  to  the  process 
affecting  one  side  of  the  vessel  especially,  but  it 
may  affect  the  whole  of  the  circumference.  It  is 
one  of  the  most  frequent  results  of  syphilis,  and  may 
be  associated  with  meningitis.  It  affects  especially 
the  vessels  of  the  circle  of  Willis,  the  arteries  of  the 
Sylvian  fossa,  and  the  lenticulo-striate  vessels.  It 
may  or  may  not  be  associated  with  periarteritis, 
which  is  usually  present  where  there  is  meningitis. 
The  endarteritis  is  the  result  of  irritation  and 
thickening  of  the  endarterium,  and  is  brought 
about  by  proliferation  of  the  subendothelial  con- 
nective-tissue cells  ;  the  inflammatory  exudation 
and  round-celled  infiltration  distends  the  spaces 
lietween  these  proliferated  cells.  According  to 
Heubner,  the  characteristic  feature  of  endarteritis 
syphilitica  is  that  it  never  undergoes  caseation,  and 
therefore  never  becomes  atheroma.  This  dictum  is, 
generally  speaking,  true,  but  there  are  many 
reasons  for  believing  that  it  is  too  exclusive. 

Congenital  syphilitic  brain-disease. — According 
to  Barlow  and  Bury,  the  most  common  brain- 
lesion  met  with  in  hereditary  syphilis  is  a  cortical 
sclerosis,  which  microscopically  examined  shows 
atrophy  of  cells  and  overgrowth  of  neuroglia-tissue. 
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The  condition  may  arise  ((7)  as  a  result  of  specilic 
endarteritis  ;  secondary  to  a  chronic  men- 
ini;itis  ;  or  (c)  it  may  be  primary  and  apart  from 
meningitis  or  arteritis.  The  symptoms,  as  in  the 
acquired  form,  may  be  mental  or  physical.  The 
mental  condition  may  indicate  arrested  development 
(idiocy  and  imbecility )  or  premature  decay  (dementia). 
These  authors  state  that  the  clinical  type  of  intra- 
cranial hereditary  syphilis  is  a  spastic  paresis  of  the 
limbs  associated  with  dementia  or  amentia,  the 
patient  being  very  frequently  the  subject  (>{ 
epileptiform  convulsions. 

Diagnosis. — The  early  diagnosis  of  syphilitic 
brain-disease  is  of  great  importance  on  account  of 
its  curability,  provided  the  disease  is  treated  before 
destructive  tissue-changes  have  occurred.  Such 
changes,  however,  in  the  '  silent  parts'  of  the  brain 
may  proceed  to  an  advanced  degree  without  pro- 
ducing well-defined  symptoms.  Thus  the  diagnosis 
of  syphilitic  brain-disease  which  is  producing  only 
mental  symptoms  is  attended  with  far  greater 
difficulty  than  when  there  co-exists  some  definite 
iljjective  symptom,  such  as  paralysis  of  a  cranial 
nerve.  It  has  already  been  pointed  out  how 
frequently  ptosis  and  other  evidences  of  paralysis  of 
ihe  third  nerve  occur  in  brain-syphilis,  and  it  is 
noteworthy  that  cerebral  syphilis  seldom  strikes 
withotU  warning  symptoms.  Even  in  the  absence 
of  any  paralysis,  or  evidence  of  syphilis,  and  in 
spite  of  persistent  denial  of  infection,  if  a  young 
or  middle-aged  person  suffers  with  mental  sym- 
ptoms accompanied  by  headache,  especially  nocturnal 
headache,  or  if  there  is  a  history  of  a  fit  followed 
by  transitory  aphasia,  paralysis,  or  paresis,  it  is 
justifiable  to  suspect  brain-syphilis,  although  the 
symptoms  might  point  equally  to  general  paralysis. 
Fre(|uently  the  correctness  o(  such  a  diagnosis  is 
confirmed  by  rapid  improvement  under  energetic 
anti-syphilitic  treatment. 

In  women  far  greater  difliculties  arise  in  diagnosis  : 
the  primary  sore  and  secondary  symptoms  are  often 
overlooked,  and  there  are  frequently  no  residua 
on  the  body ;  but  '  parchment '  scars,  enlarged 
cervical  glands,  evidence  of  old  iritis,  and  especially 
a  collar  of  pigmentation  around  the  neck  should 
be  looked  for,  in  the  absence  of  more  obvious 
syphilitic  manifestations.  A  very  important  matter 
is  the  history  of  miscarriages,  abortions,  dead 
foetuses,  and  premature  births.  According  to 
Birsch-Hirschfeld,  syphilis  is  responsible  for  two- 
thirds  of  such  cases.  It  is,  however,  equally 
important  to  remember  that  syphilitic  parents  may 
have  perfectly  healthy  children. 

Seeing  that  syphilis  may  attack  any  part  of  the 
cerebro-spinal  nervous  system,  causing  general  or 
local  irritation  or  destruction,  the  complex  of 
symptoms  arising  therefrom  may  simulate  almost 
any  disease  of  the  nervous  system.  Such  diseases  are 
— new  growths,  including  tuberculosis  ;  tubercular 
meningitis;  disseminated  sclerosis ;  arterio-sclerosis  ; 
epilepsy ;  hysteria  ;  neurasthenia  ;  alcoholism  ; 
uraemia  ;  lead-poisoning  ;  tabes  dorsalis  ;  general 
paralysis  of  the  insane  ;  mania  ;  melancholia  ;  epi- 
lepsy with  dementia  ;  dementia  ;  and  local  or  difl'use 
softening,  the  result  of  embolism  or  thrombosis. 

It  is  of  such  importance  to  the  practitioner  to  be 
able  to  differentiate  these  diseases  from  brain- 
syphilis  that  some  of  the  more  important  diagnostic 
points  may  here  be  indicated  ;  but  for  further 
information  reference  may  be  made  to  the  special 
articles  upon  each  of  these  subjects. 


NlIij  growths  (iiicliuUng  titbcrcL:)  seldom  show  the 
same  spontaneous  remissions  and  exacerbations  as 
gummatous  syphilitic  meningitis.  Symptoms  of 
intracranial  pressure,  e.g.  optic  neuritis  and  vomit- 
ing, are  usually  much  more  severe  in  cases  of  new 
growths.  The  .headache  is  C(jntinuous,  and  as  a 
rule  does  not  tend  tc3  be  nocturnal  to  the  same 
extent  as  in  syphilis. 

I'uhcrt  ular  meningitis,  although  common  in 
young  children,  is  relatively  rare  in  adults  ;  it  is 
acute  and  progressive,  and  there  are  usually  signs  of 
tubercular  disease  in  the  lungs  ;  there  are,  as  a  lule, 
more  stiffness  and  retraction  of  the  neck,  and  more 
muscular  rigidity  than  in  brain-syphilis.  The 
irritative  phenomena  precede  the  paralytic,  and  the 
pyrexia  is  more  definite  and  continuous  than  in 
syphilitic  meningitis.  Syphilis  and  tuberculosis 
may  be  combined,  and  then  syphilitic  remedies 
prove  useless. 

Multiple  disseminated  selerosis. — .Seeing  that 
syphilitic  disease  of  the  arteries  may  produce 
multiple  foci  of  softening,  a  differential  diagnosis  is 
extremely  difficult  and  sometimes  impossible.  The 
true  insular  sclerosis  usually  affects  young  women 
rather  than  men.  It  may  commence  with  an 
(jcular  paralysis,  but  it  is  much  more  often  the 
sixth  nerve  than  the  third  which  is  afiected  ;  and 
whereas  nystagmus  is  rare  in  syphilis,  it  occurs  in 
60  per  cent,  of  the  cases  of  disseminated  sclerosis. 

Pupil-symptoms  are  common  in  syphilis  ;  likewise 
aphasia  and  alexia  and  cortical  epilepsy  ;  the 
scanning  speech  characteristic  of  disseminated 
sclerosis  should  be  differentiated  from  the  dysarthria 
and  bradyphrasia  of  syphilis.  X'isual  aft'ections  are 
common  in  both  diseases,  but  complete  optic 
atrophy  and  hemianopsia  are  not  met  with  in  dis- 
seminated sclerosis.  Finally,  it  should  be  borne 
in  mind  that  whereas  syphilis  attacks  the  mem- 
branes first  and  the  cortical  and  spinal  substance 
later,  insular  sclerosis  commences  in  the  white 
matter  of  the  cerebro-spinal  axis,  and  therefore 
meningeal  and  nerve-root  symptoms  point  to 
syphilis. 

Arterio-silerosis.  —  Many  cases  of  this  are  of 
syphilitic  origin,  but  the  arterio-sclerosis  of  people 
past  middle  life  is  a  degenerative  process,  and  when  it 
affects  the  cerebral  arteries,  it  is  attended  l)y  various 
psychical  disturbances,  arising  from  disorder  of  the 
cerebral  circulation,  such  as  fainting  fits,  vertigo, 
mental  depression,  and  headache.  As  a  rule,  how- 
ever, the  headache  is  much  less  severe  than  in 
syphilitic  endarteritis. 

Partial,  unilateral,  or  universal  convulsions  may 
occur  in  epilepsy,  lead-poisoning,  icnemia,  general 
paralysis,  and  aleoholism,  as  well  as  in  cerebral 
syphilis.  In  such  cases  very  difficult  problems  often 
present  themselves.  In  cases  complicated  by  alco- 
holic excess,  it  is  well  to  wait  until  the  effects  of  the 
alcohol  have  passed  off.  Epileptiform  convulsions 
due  to  brain-syphilis  are  frequently  Jacksonian  in 
type  and  caused  by  syphilitic  meningitis,  and  are 
therefore  accompanied  by  severe  headache  and 
tenderness  on  percussion  and  pressure  in  an  area  of 
the  skull  corresponding  to  a  portion  of  the  motor 
area  which  presides  over  the  group  of  muscles  in 
which  the  fit  starts. 

Early  cases  of  Tabes  dorsalis  with  'jcular  paralyses 
may  lie  mistaken  for  syphilitic  meningitis.  Oph- 
thalmoplegia interna  points  rather  to  tabes  or 
dementia  paralytica  than  to  brain-syphilis.  The 
parasyphilitic  affections  are  as  a  rule  comparatively 
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painless.  It  must,  however,  be  borne  in  mind  that 
some  cases  of  true  brain-syphilis  may  be  accompanied 
or  followed  by  the  progressive  primary  degenerative 
process.  It  is  well  to  remember  that  just  as  brain- 
syphilis  may  simulate  almost  any  form  of  organic 
brain-disease,  so  it  may  occasion  or  simulate  almost 
any  form  of  mental  disease. 

Prognosis. — Naunyn  states  that  out  of  88  cases 
of  cerebral  syphilis  24  recovered,  and  49  improved 
under  treatment ;  5  died  and  10  showed  no  im- 
provement. The  writer's  experience  agrees  closely 
with  this  ;  foreign  observers  give  a  less  favourable 
percentage.  All  the  writers  on  this  subject  are 
agreed  as  to  the  beneficial  influence  of  early  treat- 
ment. It  appears  to  be  the  case  that  nervous 
affections  are  more  likely  to  occur  when  mercurial 
treatment  has  either  lieen  insufficient  or  not  practised. 
The  most  favourable  cases  are  those  which  point  to 
a  localised  gummatous  process  ;  the  most  unfavour- 
able are  those  which  simulate  general  paralysis,  thus 
showing  signs  of  universal  affection  of  the  brain  : 
cases  which  indicate  multiple  softening  from  arterial 
occlusion  are  also  very  grave.  Probably  endarteritis 
is  the  most  dangerous  because  it  is  the  most  insidious 
of  all  forms  of  cerebral  syphilis ;  the  warning 
symptoms  are  apt  to  be  neglected,  and  if  the  transi- 
tory paralyses  which  have  been  alluded  to  are  not 
followed  by  treatment,  permanent  loss  of  function 
ensues,  for  anti-syphilitic  treatment,  however 
vigorous,  cannot  replace  nerve-tissue  once  de- 
stroyed. Pure  basic  meningitis  does  not  indicate 
a  bad  prognosis,  neither  does  involvement  of  a  cra- 
nial nerve,  e.g.  the  motor  oculi — rather  the  reverse, 
for  it  brings  the  patient  early  under  treatment. 
Marked  optic  neuritis  may  disappear,  and  restoration 
of  sight  may  be  complete  under  treatment,  whereas 
progressive  neuritic  atrophy  generally  ends  in  blind- 
ness. Basic  meningitis  is  much  more  favourable 
when  limited  to  one  side  and  when  there  is  reason 
to  suppose  that  it  is  not  associated  with  extensive  arte- 
ritis; basic  endarteritis  is  liable  to  cause  softening  in 
the  pons  or  medulla,  leading  to  serious  paralyses  and 
fatal  complications.  The  prognosis  of  brain-syphilis 
largely  depends  upon  the  age,  habits,  life,  and  occu- 
pation of  the  individual.  All  causes  which  tend  to 
lower  the  general  vitality  of  the  tissues  of  the  body 
or  throw  stress  upon  the  nervous  system  influence 
unfavourably  the  prognosis,  especially  sexual  and 
alcoholic  excess.  Age  is  a  relative  thing  ;  the  more 
worn  out  a  man's  tissues  are,  the  more  active  usually 
is  the  syphilitic  poison,  and  it  attacks  the  /oc/ts 
III  i nor  is  res  istentiu. 

Treatment. — Prophylactic. — All  causes  which 
tend  to  lower  the  general  vitality  of  the  body  or 
which  produce  nervous  excitement  or  depression 
should  be  avoided  b)'  a  patient  suffering  with  sym- 
ptoms of  secondary  syphilis. 

Thcrapetttic. — As  a  rule  the  writer  has  found 
the  most  benefit  to  result  from  mercury  combined 
with  iodide  of  potassium  ;  some  authorities  prefer  only 
the  latter  ir.  doses  of  10  to  30  grains  three  times  a 
day  ;  but  it  is  better  to  combine  with  it  mercurial 
inunction,  or  even  mercurial  injection,  when  it  is 
necessary  to  get  patients  rapidly  under  the  influence 
of  anti-syphilitic  remedies.  If  the  patient  can  afford 
it,  a  systematic  inunction  course  at  Aix  is  advisable 
in  many  cases.  If  there  is  local  pain,  as  in  meningitis 
of  the  convexity,  the  head  may  be  shaved  and 
mercurial  ointment,  combined  with  lanoline,  rubbed 
in  over  the  painful  part  as  well  as  into  the  body. 
Should  the  patient,  owing  to  vomiting,  be  unable  to 


retain  medicine  and  food,  iodide  may  be  given  in  the 
nutrient  enemata.  For  out-patient  practice,  or  for 
people  who  are  not  under  constant  supervision,  or 
for  whom  it  is  impossible  to  adopt  treatment  by 
inunction,  a  combination  of  the  liquor  hj'drargyri 
perchloridi  (l  to  2  drms.),  with  20  to  30  grains  of 
iodide,  and  tincture  of  cinchona  is  of  great  use. 
Care  should  be  taken  to  tell  the  patient  to  clean  the 
gums  and  teeth  after  each  meal,  and  a  mouth-wash 
of  chlorate  of  potassium  may  be  ordered.  Many 
patients'  gums  are  '  touched  '  long  before  they  have 
had  efficient  mercurial  treatment,  owing  to  neglect 
of  these  precautions.  As  a  rule  good  effects  will 
begin  to  show  themselves  in  the  first  week  or  two, 
but  the  treatment  should  be  continued  for  months  ; 
for  if  at  first  it  does  not  lead  to  visible  improvement, 
it  may  prevent  the  extension  of  the  disease.  It  is 
well  to  keep  patients  for  months  and  even  years  on 
moderate  doses  of  iodide  occasionally  combined  with 
mercury,  according  to  whether  it  is  an  early  or  late 
case  after  infection.  It  is  a  most  important  element 
in  the  treatment  to  point  out  to  the  patient  the 
desirability  of  leading  a  sober  and  steady  life,  and 
also  it  is  the  duty  of  the  medical  man  to  cheer  up 
the  patient,  thereby  promoting  digestion,  nutrition, 
and  sleep,  and  counteracting  the  tendency  to 
syphilophobia  and  hypochondriasis. 

Frederick  W.  Mott. 

BRAIN,  Tuberculosis  of. — Sec  Brain, 
Tumours  of  ;  and  Meningitis,  Tubercular. 

BRAIN,  Tumours  of. — Synon.  :  Fr.  Tiimeurs 
cerchrales  ;  Ger.  Gehirngeschunilste. 

DEFlNn  iON. — Under  the  term  '  cerebral  tumours ' 
it  is  convenient  to  include  not  only  tumours  in  the 
strict  sense  but  also  all  forms  of  cysts,  parasitic  or 
otherwise,  and  aneurysms,  as  their  clinical  pheno- 
mena correspond  closely  with  those  of  tumours. 
Syphilitic  tumours  (gummata)  are,  however,  dealt 
with  in  a  separate  article.  See  Brain,  Syphilis 
of  the. 

Pathological  Anatomy  and  Histology. — 
The  following  varieties  of  tumour  may  occur  within 
the  cranium  :  (i)  Glioiiiaia. — These  are  usually  soli- 
tary, and  are  of  a  greyish-white,  greyish-red,  or 
dark-red  colour.  Sometimes  this  form  of  tumour  may 
have  the  general  appearance  and  consistence  of  a  local 
hypertrophy  of  the  normal  grey  or  white  matter  ; 
it  can  usually,  however,  be  recognised  by  difference 
in  coKiur  and  consistence  from  the  surrounding 
normal  substance.  It  may  appear  shining  grej'  and 
transparent,  sometimes  greyish-white  or  red  ;  or  it 
may  have  a  mottled  appearance.  The  red  colour 
depends  upon  congested  vessels  and  hemorrhages  ; 
and  the  vascularity  may  be  so  great  in  some  cases 
as  to  give  rise  to  the  name  angio-glioiiia.  As  the 
tumour  is  due  to  an  exuberant  proliferation  of  the 
normal  embryonic  connective  tissue,  it  has  no  defined 
limits,  but  passes  gradually  and  insensibly  into  the 
surrounding  normal  structures.  Cavities  and  cysts 
may  form  in  the  tumour,  owing  to  degenerative 
changes,  and  these  cysts  contain  sometimes  a  clear, 
sometimes  a  turbid,  sanguinolent  brownish-black 
fluid.  From  the  rupture  of  dilated  vessels,  hpemor- 
rhages  may  occur  of  varying  size,  causing  sudden 
symptoms  during  life,  resembling  an  apoplectic 
seizure  ;  and  at  the  autopsy,  the  extravasated  blood 
tearing  up  the  brain  tissue  maybe  so  obtrusive,  that 
the  true  nature  of  the  disease  may  be  overlooked. 
Again,  it  may  simulate  a  focus  of  softening,  owing 
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to  the  fatty  degenerative  changes  which  have 
occurred  in  the  growth.  The  tumour  may  be  of 
almost  any  size,  from  that  of  a  pea  to  that  of  the 
fist,  or  even  larger.  All  authorities  agree  that  this 
form  of  tumour  does  not  spring  primarily  from  the 
meninges,  and  it  is  probable  that,  as  in  the  spinal 
cord,  it  arises  in  the  grey  matter.  It  is  relatively 
frequent,  for  of  600  collected  cases  of  cerebral 
tumours  91  were  said  to  be  gliomata.  This  form 
of  tumour  is  met  with  most  frequently — in  order — 
in  the  following  situations  :  centrum  ovale,  cortex 
cerebri,  cerebellum,  basal  ganglia,  pons,  and 
medulla.  When  occurring  in  the  two  last-named 
situations,  it  is  frequently  combined  with  a  similar 
growth  in  the  spinal  cord.  Histologically  the  struc- 
ture corresponds  to  the  neuroglia,  hence  its  name  ; 
the  growth  consists  of  delicate  cells,  with  round  or 
oval  nuclei  surrounded  by  a  smaller  amount  of 
protoplasm  ;  and  projecting  from  the  cells  are 
numerous  branched  processes.  A  felt-work  of 
delicate  fibrils,  consisting  probably  for  the  most 
part  of  the  cell-processes,  is  seen  in  a  microscopi- 
cal section  lying  between  the  cells.  The  fibrillary 
structure  may  be  so  abundant  in  some  tumours  as 
to  give  them  a  tough  fibrous  character,  or  mucoid 
changes  may  lead  to  a  soft  tumour,  termed  a 
glioiiiyxoiiia.  The  tumour  usually  contains  abund- 
ance of  nerve-elements — fibres  and  ganglion-cells — 
in  those  parts  where  hemorrhages  or  degenerative 
changes  have  not  taken  place,  for  the  growth  tends 
to  infiltrate  and  push  aside  the  nervous  elements, 
without  destroying  them.  Such  growths  may  be 
looked  upon  as  local  malformations  of  the  brain, 
arising  as  a  result  of  abnormal  embryonic  develop- 
ment, although  frequently  a  history  of  a  blow  on 
the  head  has  preceded  the  manifestation  of  sym- 
ptoms. 

2.  Sarcomata.  —  Sarcomata  occur  more  fre- 
quently in  the  adult  than  gliomata.  According  to 
iVllen  Starr,  of  600  recorded  cases  of  cerebral 
tumour,  120  belonged  to  the  sarcoma-group,  86 
iiccurring  in  adults  and  only  34  in  children  or  young 
people  under  twenty.  Sarcomata  seldom  arise  in 
the  brain-substance,  and  very  rarely  in  the  cranial 
nerves.  Much  more  frequently  they  commence  in 
the  fibrous  structures  of  surrounding  tissues,  e.g.  the 
membranes  of  the  brain,  the  periosteum  of  the  cranial 
bones,  and  the  bones  themselves,  especially  those 
of  the  base  of  the  skull.  All  known  types  of  sar- 
coma may  occur  (jf't;  Tumours  :  Sarcoma).  Many 
of  these  arise  as  a  result  of  metastatic  deposits. 
Sarcoma  arising  in  the  membranes  is  usually  either 
a  round  nodular  tumour,  or  a  diffuse  superficial 
thickening,  with  a  well-defined  border,  often  press- 
ing the  brain-substance  before  it,  and  forming  as  it 
were  a  nest.  Primary  sarcomata  are  usually  solitary 
and  may  vary  greatly  in  size.  The  consistence 
varies  according  to  the  nature  and  vascularity  of 
the  growth.  In  the  hard  variety,  the  cut  surface 
appears  fibrous,  and  of  a  greyish-white  colour  ;  the 
soft  variety  may  be  yellowish,  yellowish-red,  or 
greyish-red,  according  to  the  amount  of  degenerative 
change  in  the  growth,  its  vascularity,  and  the  pre- 
sence of  ha;morrhages  of  recent  or  remote  date, 
('ystic  degeneration  sometimes  occurs,  especially  in 
ihe  cerebellum,  and  rarely  calcification  or  even 
'  issification  of  a  sarcoma  may  take  place.  Although 
primary  sarcomata  are  usually  solitary,  they  may  be 
multiple,  and  occur  simultaneously  in  the  brain, 
spinal  cord,  and  ganglia. 

3.  Endotlieliomata.  —  According   to   Ziegler,  a 


new  growth  may  arise  from  the  endothelial  cells 
of  the  pia-arachnoid  membrane.  Examined  micro- 
scopically such  a  growth  shows  a  stroma  of  fibrous 
tissue  in  which  there  are  nests  of  endothelial  cells. 

4.  Rarer  forms  of  Tumour  are  pure  fibroma, 
cystic  fibroma,  lymphangioma,  osteoma,  osteo- 
fibroma, osteo-sarcoma,  enchondroma,  exostosis, 
and  psammoma.  This  last  form  of  tumour  only  occurs 
in  the  meninges,  in  the  pineal  gland,  and  rarely 
in  the  choroid  plexus.  It  usually  causes  no  sym- 
ptoms. When  the  tumour  is  cut  into,  the  knife 
grates,  owing  to  the  existence  of  calcareous  con- 
cretions. Examined  microscopically,  these  growths 
are  seen  to  contain  round  concretions  of  various 
sizes  consisting  of  superimposed  flattened  cells,  with 
a  homogeneous  appearance,  arranged  concentrically 
like  an  onion.  Cholesteatomata,  angio-sarcomata, 
angiomata,  dermoid  cysts,  lipomata,  and  other 
growths,  e.g.  tumours  of  the  hypophysis  cerebri, 
are  in  rare  instances  met  with. 

5.  Carcinoinata.  —  Carcinoma  is  nearly  always 
secondary,  but  sometimes  primary.  It  has  been 
described  as  primary  in  the  cranial  bones,  the 
meninges,  and  the  choroid  plexus.  It  is  probable 
that  in  some  instances  a  primary  growth  has  been 
overlooked  in  some  other  part  of  the  body,  and  it  is 
likely  that  a  number  of  those  described  as  carci- 
nomata  were  really  sarcomata. 

6.  Tiibercztlar  masses. — Tubercular  '  tumours  ' 
occur  most  frequently  in  young  people.  Of  300 
tumours  which  occurred  in  young  people,  152  were 
tubercular  :  of  300  occurring  in  adults  only  41  were 
of  this  character.  The  earliest  age  at  which  a 
tubercular  tumour  has  been  found  post  mortem  was 
23  days  ;  the  mother  of  the  child  was  also  tuber- 
culous. The  tumour  was  of  the  size  of  a  hazel-nut 
(Demme).  Statistics  disagree  as  to  whether  tuber- 
cular tumours  are  more  frequently  solitary  or 
multiple.  According  to  Starr,  only  about  one-fifth 
were  multiple  ;  according  to  Gowers,  less  than  one 
half  were  solitary.  The  size  may  vary  fi'om  a  pea 
to  a  chestnut.  They  are  met  with  most  fre- 
quently, according  to  Gowers,  in  (l)  the  cere- 
bellum, (2)  the  cortex,  (3)  the  pons.  The  naked- 
eye  appearance  is  usually  characteristic.  On  trans- 
verse section  they  have  a  more  or  less  sharply 
defined  peripheral  zone  of  a  grey  or  greyish-red 
colour,  with  a  yellowish  cheesy  centre,  which  some- 
times, owing  to  its  having  undergone  softening, 
contains  a  turbid,  yellowish-white  fluid.  Micro- 
scopically, the  peripheral  zone  appears  to  consist  of 
a  granulation-tissue,  consisting  of  round  cells  and 
giant-cells :  in  the  giant-cells  tubercle-bacilli  can 
usually  be  found,  whereas  they  may  not  be  dis- 
covered in  the  central  part,  which  has  undergone 
caseation.  Very  rarely  a  tubercular  abscess  may 
occur  ;  and  it  is  not  very  rare  on  the  post- 
mortem table  in  asylums  to  find  old  calcified  tuber- 
cular tumours  in  the  brains  of  patients  who 
have  suffered  with  epilepsy  and  dementia.  It  is 
seldom  that  '  solitary  tubercle  '  of  the  brain  forms  the 
primary  seat  of  infection,  tuberculosis  being  usually 
met  with  in  other  parts  of  the  body.  Tubercular 
tumour  is  not  uncommonly  combined  with  tuber- 
cular meningitis,  and  is  not  infrequently  the  cause 
of  an  accompanying  hydrocephalus. 

7.  Syphilomata  (gummata). — ^t't"  Brain,  Syphilis 
of  the. 

8.  Cysts. — As  already  mentioned,  cysts  may  be 
formed  in  the  brain  as  a  result  of  degenerative 
processes  occurring  in  tumours,  such  as  glioma. 
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sarcoma,  and  carcinoma ;  but  occasionally  in 
England,  and  not  at  all  uncommonly  abroad, 
parasitic  cysts  occur  in  the  brain.  Of  these  there 
are  two  forms,  viz.  (i)  Cysticercus  cellulosae, 
and  (2)  Ti-enia  echinococcus  (see  Entozoa).  The 
former  are  not  at  all  uncommon  in  Germany,  for 
in  5,300  autopsies  made  at  the  Berlin  Pathological 
Institute  there  occurred  87  cases  of  this  parasite, 
72  of  these  being  in  the  brain.  Hydatid  cysts  are 
not  infrequently  met  with  in  the  brain  in  those 
countries  where  infection  by  this  parasite  is 
common,  e.g.  Australia. 

9.  Aneurysms. — Apart  from  the  miliary  variety 
intra-cranial  aneurysms  occur  usually  on  the  arteries 
of  the  base  or  their  branches  before  their  entrance 
into  the  brain-substance.  They  occur  frequently 
at  the  point  of  bifurcation  of  an  artery ;  the\' 
are  usually  single,  but  sometimes  multiple.  Of 
156  cases  collected  by  Gowers,  the  aneuiysm 
was  seated  in  44  on  the  middle  cerebral  artery, 
in  41  on  the  basilar,  in  23  on  the  carotid,  in 
14  on  the  anterior  cerebral,  in  8  on  the  posterior 
communicating,  in  7  on  the  vertebral,  and  in  6  on 
the  posterior  cerebellar.  It  will  thus  be  seen  that 
more  than  half  occurred  on  the  two  first-named 
arteries,  a  fact  of  some  importance  in  connection 
with  the  relation  of  symptoms  to  diagnosis,  since 
the  neighbouring  parts  of  the  brain  may  be  com- 
pressed or  indented,  atrophied  or  softened.  If 
adjacent  to  brain-substance,  the  aneurysm  may  by 
pressure  form  a  recess,  in  which  it  lies.  Some- 
times the  bones  of  the  skull  may  be  eroded.  Fre- 
quently one  or  more  cranial  nerves  may  be  com- 
pressed by  the  aneurysm,  the  pressure  resulting  in 
their  atrophy  ;  and  sometimes  a  nerve  may  be 
found  adherent  to  the  wall  of  the  aneurysm.  It 
is  not  uncommon  for  a  cerebral  aneurysm  to 
become  filled  with  a  laminated  clot,  which  may 
result  in  obliteration  of  the  sac  and  spontaneous 
cure  ;  but  more  often  the  aneurysm  suddenly 
ruptures,  causing  death  from  hremorrhage. 

Etiology. — A  number  of  the  new  growths  are 
due  to  congenital  developmental  anomalies.  These 
include  the  rare  dermoid  cysts,  teratomata,  an- 
giomata,  and  probably  gliomata.  Very  little  is 
known  of  the  causes  underlying  cerebral  tumours, 
except  those  of  infective  or  parasitic  origin,  nor 
can  we  explain  why  in  some  people  these  tumours 
should  occur  in  the  brain  and  not  elsewhere.  A 
neuropathic  inheritance  plays  no  essential  role  in 
the  development  of  cerebral  tumours,  nor  does 
mental  stress  ;  but  experience  seems  to  point  to  the 
fact  that  blows  and  injuries  of  the  head  are 
followed  by  symptoms  indicating  the  existence  of  an 
intra-cranial  tumour,  although  it  must  be  remem- 
bered that  a  certain  number  of  cases,  in  which 
apparently  a  tumour  followed  a  blow  or  injury  of 
the  head,  may  be  explained  by  the  effects  of  a 
haemorrhage  into  a  tumour  in  which  the  symptoms 
were  previously  absent  or  ill-defined.  This  is 
especially  liable  to  occur  in  the  case  of  gliomatous 
tumours.  Again,  sudden  onset  of  fatal  symptoms 
may  follow  a  blow  or  injury  of  the  head  in 
aneurysm  owing  to  rupture  of  the  sac.  Aneurysm 
usually  is  associated  with  degenerated  arteries  else- 
where. It  occurs  especially  in  syphilitic  persons  ; 
it  may,  however,  result  from  infective  arteritis,  the 
result  of  plugging  of  a  cerebral  artery  by  an 
infective  embolus  in  ulcerative  endocarditis. 

The  pathological  effects  of  tumours  are  related 
to  (l)  direct  irritation  or  destruction  of  adjacent 


nervous  substance,  inflammation,  and  oedema  ;  (2) 
destruction  of  the  brain-substance  or  the  cranial 
nerves  by  pressure  and  obliteration  of  the  vascular 
supply.  The  disturbance  and  loss  of  function 
occasioned  by  these  processes  form  the  jii-incipaK 
guides  in  inferring  the  situation  and  to  some  ejj'tSnt 
the  size  and  nature  of  the  growth.  •  But  a  tumour 
seated  within  the  cranial  cavity  by  the  production 
of  increased  intra-cranial  pressure  causes  a  number 
of  general  symptoms,  common  to  all  cerebral 
tumours,  consisting  of  disturbances  in  the  circula- 
tion and  the  production  of  internal  hydrocephalus. 

Symptoms. — As  a  rule  general  symptoms  pre- 
cede local,  and  the  onset  of  both  may  be  slow  and 
gradual  ;  sometimes  the  symptoms  have  been  so 
ill-defined  as  to  have  been  overlooked  during  life, 
and  the  condition  has  only  been  discovered  post 
mortem.  Not  infrequently  localising  symptoms 
may  be  entirely  absent  during  the  whole  course  of 
the  disease. 

A.  General. — i.  Headache  is  one  of  the  earliest, 
most  constant,  and  most  distressing  of  symptoms, 
and  is  seldom  absent  during  the  course  of  the  dis- 
ease. It  may  be  a  dull  and  continuous  pain  affect- 
ing the  whole  head,  and  increased  by  every  forced 
act  of  expiration,  such  as  coughing  or  sneezing.  It 
is  the  most  severe  and  persistent  of  all  forms  of 
cephalalgia,  and  even  when  the  patient  is  in  a 
stuporose  or  semi-conscious  condition,  he  still 
manifests  by  his  moaning  and  the  holding  of  his 
hands  to  his  head  the  intense  pain  which  the  dis- 
ease is  causing.  The  pain  is  subject  to  exacerba- 
tions, which  usually  wake  the  patient  in  the  early 
morning,  a  symptom  \vhich  is  very  frequent  in 
syphilitic  tumours  ;  it  is  often  diffuse,  sometimes 
deep-seated  and  not  localised  to  any  particular  part  of 
the  head.  It  frequently  affects  the  frontal  region, 
but  this  does  not  necessarily  show  that  the  tumour  is 
in  the  frontal  lobe  ;  on  the  other  hand,  a  continuous 
pain  over  the  back  of  the  head  and  neck  rather 
suggests  the  posterior  fossoe  of  the  skull  as  the  seat 
of  the  tumour,  especially  if  the  pain  radiates  down 
the  spine  and  upper  limbs.  This  general  pain, 
which  is  due  to  increased  intra-cranial  pressure, 
may  be  associated  with  very  acute,  excruciating, 
burning  local  pains,  limited  to  a  precise  circum- 
scribed spot,  which  frequently  indicates  the  in- 
volvement of  the  meninges  by  the  growth,  and 
therefore  its  exact  .situation  ;  over  this  seat  there  is 
often  marked  tenderness  on  deep  pressure  or  per- 
cussion. Pain  confined  to  one  side  of  the  head  is 
usually  hut  not  invariably  indicative  of  tumour  of 
that  side.  All  conditions  which  tend  to  cause 
hyperoemia  of  the  brain  increase  the  pain,  e.g. 
alcohol,  mental  excitement,  muscular  exercise, 
forced  acts  of  expiration,  and,  in  some  cases,  even 
change  of  position.  The  pain  persists,  however, 
when  all  exciting  influences  are  removed,  and  it 
cannot  be  completely  and  continuously  averted  by 
narcotics. 

2.  Optic  neuritis  is  the  most  important  symptom 
of  cerebral  tumour,  as  it  is  only  in  isolated  cases 
that  this  symptom  has  been  proved  to  have  been 
absent  during  the  whole  course  of  the  disease. 
It  occurs  at  some  period  before  death  in  three 
fourths  of  the  cases,  and  is  generally  bilateral,  but 
usually  one  eye  is  affected  more  than  the  other. 
It  may  be  present  without  the  patient  complaming 
of  affection  of  sight,  and  the  visual  acuity  may  be 
quite  normal  ;  in  advanced  cases  vision  is  generally 
affected  and  there  is  an  irregular  diminution  of  the 


BRAIN,  TUM0UR6  OF 


199 


visual  field  and  a  lowering  of  the  acuity  of  central 
vision,  which  may  go  on  to  complete  blindness. 
Transitory  amaurosis  may  occur,  due,  not  to  the 
direct  result  of  the  papillitis,  but  to  internal 
h)  drocephalus,  which  causes  distension  of  the  third 
ventricle  and  depression  of  its  floor,  thus  com- 
pressing the  optic  tract.  Post-neuritic  atrophy 
may  result  ;  as  a  rule,  however,  the  production  of 
this  takes  a  considerable  time  ;  even  when  there  is 
atrophy,  there  are  usually  signs  of  papillitis  present 
(jtv  Optic  Nerve,  Diseases  of).  The  causes  of 
changes  in  the  fundus,  which  English  authorities 
speak  of  as  optic  neuritis,  and  German  as  Stauungs- 
papilla  or  choked-disc,  is  a  matter  of  controversy. 
There  are  three  views:  (l)  That  it  is  due  to  the 
obstruction  to  the  return  of  venous  blood  by  the 
ophthalmic  vein,  the  increased  intra-cranial  pres- 
sure causing  compression  of  the  cavernous  sinus  ; 
I>ut  this  theory  of  von  Graefe  has  been  disproved 
b\-  the  fact  that  free  anastomosis  occurs  between 
the  ophthalmic  and  facial  veins.  (2)  That  the  intra- 
cranial pressure  interferes  with  the  return  of  lymph 
from  the  sheath  of  the  optic  nerve  into  the  sub- 
arachnoid space,  causing  hydrops  of  the  sheath, 
which  in  turn  compresses  the  veins  and  obstructs 
the  outflow  ol  blood  from  the  papilla.  (3)  Tliat 
the  condition  is  due  to  irritation  and  inflammation 
of  tlie  sheath  of  the  optic  nerve,  produced  either 
by  the  presence  of  toxic  substances  in  the  cerebro- 
spinal flnid  produced  by  the  tumour,  or  by  direct 
downward  extension  of  a  meningitis.  According 
to  Gowers  a  combination  of  causes  maybe  in  opera- 
tion. No  doubt  mechanical  stasis  in  the  veins 
would  soon  be  followed  by  exudation,  and  then 
all  the  appearances  of  inflammation  would  he 
produced.  One  argument  in  favour  of  the 
nifchanical  theory  (2)  for  the  explanation  of  this 
condition  is  the  fact  that  choked  disc  or  optic 
neuritis  may  be  greatly  benefited  or  even  disappear 
after  trephining  has  been  performed  and  the 
ccrcbro-spinal  fluid  allowed  to  drain  off.  Some  of 
the  cases  have  been  noted  as  improved  in  the 
first  day  after  the  operation,  and  in  the  course  of 
^ome  weeks  the  neuritis  has  completely  dis- 
appeared. The  only  conclusion  at  present  possible 
is  that  intra-cranial  pressure  is  an  essential  and 
fundamental,  if  not  the  sole,  cause  of  this  impor- 
tant symptom.  In  many  cases  of  tumour  an 
auipullary  swelling  has  been  observed  where  the 
sheath  is  weak  at  the  entrance  to  the  eyeball,  but 
it  is  often  absent,  even  in  acute  cases,  and  the 
writer  has  seen  it  well  marked  in  a  case  of  menin- 
i;eal  hemorrhage,  causing  great  compression  of  the 
cerebral  substance.  Degeneration  of  the  posterior 
roots  and  posterior  columns  of  the  spinal  cord  is 
sometimes  observed  and  is  probably  also  due  to  the 
increased  pressure  of  and  chemical  changes  iii  the 
ccrebro-spinal  fluid. 

3.  X^oiiiiting. — Vomiting  is  a  frequent  but  not 
constant  symptom.  It  occurs  in  rather  more  than 
'ine-third  of  the  cases  (Jacoby).  When  present  it  is 
an  early  and  most  persistent  symptom,  and  then 
forms  a  most  troublesome  feature  of  the  disease.  It 
may  occur  without  the  presence  of  food  in  the 
stomach,  e.g.  on  waking  in  the  morning.  It  is 
i  specially  liable  to  come  on  when  the  headache  is 
-evere  ;  the  tongue,  however,  usually  remains  clean, 
and  the  appetite  may  not  be  much  affected.  It  often 
ushers  in  or  follows  an  epileptiform  attack.  Its  cause 
is  probably  irritation  of  the  vomiting  centre  in  the 
medulla,  brought  about  by  the  increased  intra-cranial 


pressure  or  by  reflex  irritation  through  the  meningeal 
nerves. 

4.  Vertigo. — Vertigo  is  usually  associated  with 
vomiting,  but  if  severe,  and  especially  if  it  occurs 
early  in  the  disease,  it  must  be  considered  as  a 
special  rather  than  a  general  symptom,  pointing  to 
the  existence  of  a  tumour  in  the  cerebellum  or  its 
peduncles. 

5.  Pulse. — Permanent  or  temporary  slowing  of 
the  pulse  occurs  pretty  frequently.  It  is  usually 
independent  of  headache,  and,  when  it  occurs  as  an 
early  symptom,  points  to  a  tumour  of  the  medulla  ; 
but  it  may  arise  as  a  result  of  increased  intra-cranial 
pressure,  for  Horsley  has  found  that  after  relief  of  the 
pressure  by  trephining,  the  pulse  has  quickened. 
Slowing  of  the  pulse  may  be  accompanied  by  re- 
spiratory disturbances. 

6.  Fainting  Fits  and  Apoplectic  Seizures  may 
occur,  produced  by  hasmorrhage  into  the  tumour, 
causing  sudden  increase  of  intra-cranial  pressure. 

7.  Epileptifoiiii  Convulsions.  —  Epileptic  at- 
tacks, with  loss  of  consciousness,  may  arise  in  every 
stage  of  the  disease  ;  although  usually  a  late  sym- 
ptom, epilepsy  may  belong  to  the  earliest  phenomena, 
in  fact  ma)'  precede  other  symptoms  by  many  years. 
A  certain  number  of  cases  of  tumour  occur,  in  which 
fits  form  a  prominent  symptom,  a. chough  the  tumour 
is  not  seated  in  the  Rolandic  area.  The  writer  has 
seen  three  cases  of  internal  hydrocephalus,  caused 
by  tumours  seated  in  the  third  ventricle,  in  which 
general  convulsions  formed  a  prominent  symptom, 
associated  with  paroxysmal  attacks  of  drowsy  stupor 
and  lethargy.  Usually,  however,  epileptiform  con- 
vulsions indicate  affection  of  the  central  convolutions, 
especially  when  they  are  Jacksonian  in  type  ;  but  in 
slowly  growing  tumours,  symptoms  like  idiopathic 
epilepsy  may  ultimately  develop.  Instead  of  typical 
epiiipsy,  attacl^s  of  simple  loss  of  consciousness 
may  occur,  with  or  without  automatic  and  forced 
movements.  Again,  the  spasms  may  resemble  an 
hysterical  attack,  or  simple  convulsions  may  occur 
with  retention  or  only  impairment  of  consciousness. 
In  tumours  of  the  posterior  fossre  tetanic  contractions 
of  the  muscles  of  the  trunk,  with  retraction  of  the 
head,  have  been  observed. 

8.  Psychical  Symptoms. — The  expression  of  the 
patient  is  often  characteristic  of  a  profound  mental 
change.  There  is  a  dull,  heavy,  drowsy  or  stuporose 
condition.  The  patient  in  conversation  does  not 
reply  readily,  is  listless  and  easily  fatigued,  lacks 
attention,  and  is  unable  to  collect  his  thoughts. 
The  speech  is  slow,  sometimes  slurred  and  confluent, 
and  the  reaction-time  in  answering  questions  is  much 
prolonged.  The  intelligence  often  suffers,  the 
memory  is  enfeebled,  and  sometimes  there  is  great 
mental  depression,  and  in  rare  cases  mania.  At- 
tacks of  mad  excitation  with  delusions  and  hallucina- 
tions may  occur,  and  cause  the  patient  to  be  taken 
to  an  as3'lum  ;  and  it  is  important  to  remark  in  this 
connection  that  psychical  symptoms  may  form  the  first 
evidence  of  the  brain-disease.  Indeed  tumours  of  the 
brain  are  not  uncommon  on  the  post-mortem  table 
at  asylums  (at  least  2  per  cent.).  Later,  as  the 
intra-cranial  pressure  incre;ises,  the  symptoms 
become  more  marked  and  the  existence  of  dis- 
turbances of  consciousness  is  manifested  by  the 
drowsy  stuporose  expression,  by  the  loss  of  interest 
to  surroundings,  and  by  the  passage  of  urine  and 
fx'ces  in  the  bed.  In  the  last  stages  the  loss  of 
consciousness  becomes  more  profound  and  tends  to 
coma. 
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9.  General  Wasting  and  Bodily  Weakness  occurs, 
due  to  the  vomiting,  headache,  and  insomnia,  and 
to  the  knowledge  too  often  of  an  incurable  disease. 
These  together  produce  a  marked  change  in  the 
metabolism  of  the  whole  body,  which  in  a  measure 
is  increased  by  auto-intoxication  brought  about  by 
obstinate  constipation. 

10.  Polyuria  with  or  withotit  Polydipsia  may 
jccur,  especially  in  syphilitic  tumours  of  the  brain. 
Glycosuria  is  met  with  sometimes  and  indicates, 
when  other  symptoms  agree,  tumour  of  the  medulla. 

B.  Local  Symptoms  and  Local  Diagnosis. — 
."Vlthough  tenderness  on  pressure  and  a  high-pitched 
resonant  note  over  a  particular  portion  of  the  skull 
may  in  some  cases  afford  indication  of  the  existence 
of  a  tumour  beneath,  yet  the  local  diagnosis  of  the 
lesion  depends  mainly  upon  the  regional  or  focal 
symptoms  caused  by  direct  or  indirect  involvement 
of  structures  possessing  particular  functions  (see  fig.  i) 

Small  tumours,  and  even  tumours  of  considerable 
size,  may  exist  in  certain  regions  of  the  cerebral 


patient  was  trephined  over  this  region,  but  the  post- 
tnortem  examination  showed  that  this  was  only  one 
of  several  tumours. 

Tiiiiwitrs  of  the  Hemispheres. — The  motor  area. — 
A  tumour  situated  in  the  central  convolutions 
of  the  Rolandic  region  of  the  cortex  may  produce 
two  classes  of  localising  symptoms  :  [a)  irritative  ; 
{b)  destructive  ;  the  former  are  characterised  by 
cortical  epilepsy,  the  latter  by  cortical  paralysis, 
generally  a  monoplegia.  Cortical  epilepsy  is  mani- 
fested by  tonic  followed  by  clonic  spasm  affectini^- 
one  limb,  or  a  portion  of  the  limb,  or  the  face,  com- 
mencing in  a  group  of  correlated  muscles,  which 
preside  over  a  representative  movement,  and  spread- 
ing in  a  definite  way,  according  to  the  situation  of 
the  tumour.  In  a  great  number  of  cases  the  muscu- 
lar spasm  is  preceded  by  sensory  phenomena,  such 
as  a  feeling  of  cramp  or  numbness,  and  tingling  of 
the  skin  of  the  parts.  The  march  of  the  fit  is  of 
great  importance  to  observe,  for  it  will  commence 
in  the  same  region  and  spread  in  the  same  way,  e.g. 


Fig.  t. — Left  hemisphere,  showing  the  situation  of  the  cortical  projection-centres 


hemispheres,  especially  the  right,  without  giving 
rise  to  any  symptoms  other  than  those  due'  to  in- 
creased intra-cranial  pressure.  Again,  tumours  such 
as  the  infiltrating  gliomata  may  be  situated  in  the 
white  substance  of  the  hemisphere,  and  either  give 
rise  to  no  localising  symptoms,  or  by  pressure,  exten- 
sion, or  hemorrhage,  affect  structures  with  particular 
localising  functions  situated  in  the  neighbourhood, 
or  even  at  some  considerable  distance.  A  false 
notion  of  the  position  and  size  of  the  tumour  may 
thus  arise.  For  example,  a  large  tumour  in  the 
right  frontal  lobe  might  extend  to  the  motor  area, 
and  the  first  localising  symptom  might  be  Jacksonian 
epilepsy.  Likewise,  multiple  tumours  may  exist, 
but  only  one  of  these  be  situated  in  a  region  which 
would  occasion  localising  symptoms ;  consequently 
an  erroneous  prognosis  as  to  the  beneficial  result 
of  operative  procedure  might  be  arrived  at.  The 
writer  recently  saw  a  case  of  multiple  tubercular 
tumours  in  which  the  most  prominent  localising 
symptoms  were  cortical  epilepsy,  starting  in  the 
right  facial  muscles,  and   partial   aphasia.  The 


it  may  begin  in  the  face,  indicating  involvement  of 
the  lower  portions  of  the  Rolandic  region  ;  in  the 
fingers,  wrist,  thumb,  or  shoulder,  indicating  the 
middle  portion  ;  or  in  the  toes,  ankles,  or  leg,  indi- 
cating the  upper  portion  of  the  central  convolutions 
(see  fig.  I). 

The  muscular  spasm  usually  spreads  rapidly  over 
the  whole  half  of  the  body  and  may  extend  to  the 
other  side  and  become  general.  Consciousness  may 
remain  throughout  the  fit,  especially  if  there  is  not 
much  spread.  When  both  sides  of  the  body  are 
involved  in  the  muscular  spasm,  consciousness  is  lost. 
It  is  important  to  determine  the  stale  of  the  parts 
affected  after  the  convulsion,  and  to  note  whether 
there  is  paresis  or  ansesthesia.  Destructive  lesions 
produce  usually  a  monoplegia ;  thus  monoplegia 
cruralis,  brachialis,  and  facialis  are  especially  sym- 
ptomatic of  tumour.  As  the  tumour  grows  the  para- 
lysis may  increase,  and  the  monoplegia  become  a 
iiemiplegia.  Sometimes  with  the  hemiplegia  there 
is  a  blunting  of  sensibility,  especially  of  the  sense  of 
touch  and  the  sense  of  position. 
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I'le-fi  oiilal  Kcgion. — A  tumovir  situated  in  the 
I'lontal  lobe  of  the  left  hemisphere  may  cause  aphasia 
(partial  or  complete)  when  Broca's  convolution  is 
involved.  Again,  from  proximity  to  the  motor  area, 
the  tumour  may  give  rise  to  cortical  epilepsy. 
Tumours  which  grow  from  the  orbital  surface  of  the 
left  frontal  lobe  may  attain  a  considerable  size  without 
giving  rise  to  any  affection  of  speech.  It  is  to  be 
remarked  that  sometimes  the  speech-affection  arising 
from  a  tumour  in  the  left  frontal  region  may  take 
the  form  of  bradylalia.  Anosmia  from  compression 
or  destruction  of  the  olfactory  nerve  or  tract  some- 
times occurs  in  tumours  of  the  frontal  lobe,  and 
when  it  can  be  determined,  is  of  value  as  a  localising 
symptom.  Bruns  has  pointed  out  that  tumours  of 
the  frontal  lobe  often  cause  ataxy  of  the  cerebellar 
type,  and  thus  tend  to  simulate  cerebellar  tumours, 
but  this  form  of  ataxy  is  frequently  associated  with 
monoparesis  or  hemiparesis.  Optic  neuritis  occurs 
late  in  the  course  of  the  disease,  whereas  mental 
dulness,  stupor,  and  a 
condition  resembling  im- 
becility are  early  sym- 
ptoms (fig.  2). 

Parieto-occipital  re- 
gion. —  Tumour.s  often 
attain  a  considerable  size 
in  this  region  without 
producing  definite  local- 
ising symptoms.  When 
the  tumour  is  situated  in 
the  left  hemisphere,  in- 
volving the  angular  gyrus, 
word-blindness  and  mind- 
blindness  may  occur.  If 
it  be  situated  in  the 
occipital  lobe,  causing 
destruction  of  the  optic 
radiations  or  the  centre 
for  half-vision,  hemi- 
anopsia would  be  the 
result  ;  or  if  it  were  an 
irritative  lesion,  starting 
in  the  meninges,  it  might 
give  rise  to  unilateral 
visual  hallucinations. 

Teuipoi-al  lobe.  —  Im- 
portant localising  sym- 
ptoms only  arise  when  the  tumour  is  situated  on  the 
left  side  ;  if  it  affects  the  posterior  two  thirds  of  the 
first  temporal  convolution,  word-deafness,  amnesia, 
or  paraphasia  may  result.  Occasionally  auditory 
hallucinations  occur  in  irritative  lesionsof  this  region. 

Parietal  lobitle. — Tumours  in  this  portion  of  the 
brain  may  cause  compression  of  the  Rolandic  area, 
with  resulting  motor  irritation  or  paralytic  pheno- 
mena, accompanied  by  disturbances  of  sensibility 
and  of  the  sense  of  position. 

Corpus  callosiiin. — The  symptoms  of  tumours  in 
this  situation  are  not  very  definite,  but,  according  to 
ljri.-.liiwe,  the  following  symptoms  indicate  a  tumour 
in  this  region:  (i)  disturbance  of  intelligence  or 
stupor,  combined  with  a  non-aphasic  disturbance  of 
speech;  (2)  absence  of  cranial  nerve-aftections  ;  (3) 
hemi-paretic  phenomena  combined  with  a  less- 
marl^ed  paresis  of  the  other  side  of  the  body  ;  (4) 
gradual  progressive  increase  of  these  symptoms  : 
(5)  absence,  as  a  rule,  of  the  general  symptoms  of 
tumour. 

Junal  ganglia. — Tumours  in  the  corpus  striatiiiii 
may  occur  without  producing  any  definite  S)  niptoms, 


ljut  hemiplcgic  symptoms  may  be  produced  owing 
to  direct  or  indirect  involvement  of  the  internal 
capsule.  Tumours  of  the  optic  thalamus,  for  the 
same  reason,  usually  give  rise  to  hemiplegia  fre- 
quently associated  with  hemi-anresthesia,  hemialiic- 
losis,  and  sometimes  hemianopsia,  from  involvement 
of  the  optic  radiations. 

Tumours  of  the  third  ventricle  may  present  no 
definite  localising  symptoms,  but  the  general  sym- 
ptoms may  be  very  manifest,  such  as  amaurosis,  head- 
ache, dulness,  stupor,  and  vomiting,  due  as  a  rule 
to  internal  hydrocephalus.  In  four  cases  of  tumour 
of  the  third  ventricle  recently  seen  by  the  writer, 
the  symptoms  were  recurrent  attacks  of  drowsy 
stupor,  which  sometimes  deepened  to  coma,  pre- 
ceded by  restlessness  and  sometimes  by  convulsions, 
general  muscular  weakness,  progressive  mental  en- 
feeblement,  and  optic  neuritis. 

Cerebelliini. — The  symptoms  of  tumours  in  this 
situation  are  ataxy,  characterised  by  a  peculiar  oscil- 


FiG.  2.— Fibro-endotheliomatous  tiimnur  growing  from  the  Dura  Mater,  and  pressing  on  the 
Frontal  Convolutions.  Tt  ere  was  no  paralysis  dunng  life,  nor  were  signs  of  intra-cranial 
pressure  observed,  probably  owint:  to  the  very  'low  growth.  Patient  was  subject  to  fits 
and  was  demented. 

lating  gait,  like  that  of  a  drunken  man,  nystagmus, 
vertigo  and  tendency  to  fall  in  one  direction  ;  mus- 
cular weakness  on  the  same  side  as  the  lobe  of  the 
cerebellum  affected  ;  headache,  especially  over  thu 
back  of  the  head,  combined  with  stiffness  and  rigidity 
of  the  neck.  Vomiting  and  slow  pulse  usually  occur. 
Whereas  optic  neuritis  usually  occurs  early  and  is 
very  marked,  mental  symptoms  in  the  form  of  apathy, 
dulness,  and  stupor  develop  late,  affording  thus  a 
contradistinction  to  frontal  tumours. 

Tumours  of  the  base  of  the  brain  are  fretiuenlly 
met  with.  They  are  usually  syphilitic,  sarcomatous, 
or  tubercular,  but  a  number  of  rare  tumours  may 
also  arise,  especially  in  the  neighbourhood  of  the 
pituitar\-  fossa.  It'  has  already  been  stated  that 
aneurysms  commonly  affect  vessels  of  the  base  of 
the  brain,  and  may  consequently  cause  symptoms 
resembling  those  of  a  tumour  situated  in  this  region. 

Accordnig  to  the  seat  of  the  tumour  and  its  size, 
so  various  structures  about  the  base  of  the  brain  are 
affected,  and  it  is  not  surprising  to  find  that  among 
the  commonest  symptoms  of  tumours  in  this  situation 
are  tiaialvses  of  the  cranial  nerves.     The  nerves 


202 


BRAIN,  TUMOURS  OF 


supplying  the  eye-muscles  are  especially  liable  to  be 
affected,  causing  various  forms  of  squint  and  double 
vision,  and  ptosis  associated  with  paralysis  of  the 
sphincter  of  the  iris,  if  the  third  nerve  is  involved. 
The  optic  tract  may  be  compressed  and  cause 
hemianopsia  ;  or  there  may  be  pressure  on  one  optic 
nerve,  when  there  will  exist  unilateral  symptoms 
and  changes  in  the  fundus  oculi ;  or  the  optic 
chiasma  may  be  compressed,  as  frequently  occurs  in 
tumours  of  the  hypophysis  cerebri,  resulting  in 
bi-temporal  hemianopsia.  If  the  fifth  nerve  is  in- 
volved, there  is  unilateral  anaesthesia  of  the  face, 
loss  of  taste  and  smell  on  one  side,  and  sometimes 
sloughing  of  the  cornea.  The  facial  nerve  may  be 
affected,  and  usually  the  auditory  is  associated  in 
the  destructive  process,  deafness  and  peripheral 
facial  paralysis  resulting.  In  such  case  the  muscles 
of  the  upper  part  of  the  face  will  be  involved  as 
well  as  the  lower;  the  eye  will  remain  open  in 
sleep,  and  the  muscles  will  show  qualitative  and 
quantitative  alterations  in  the  electrical  reactions. 
Some  degree  of  pressure  upon  the  crus,  pons,  or 
medulla  may  be  associated  with  these  cranial  nerve- 
paralyses,  causing  weakness  or  paralysis  of  one  or 
both  sides  of  the  body,  from  pressure  upon  the 
pyramidal  systems  of  fibres. 

Crura  cerebri  or  corpora  qiiadn'geiinim. — A 
tumour  in  this  situation  is  very  liable  to  involve  one 
or  more  of  the  nuclei  of  origin  of  the  third  nerve,  or 
the  nerve  itself.  The  so-called  '  syndrome  of 
Weber '  may  occur,  namely,  paralysis  of  the  motor 
oculi  of  the  side  on  which  the  growth  is  situated, 
and  complete  hemiplegia  of  face,  tongue,  and  limbs 
of  the  opposite  side.  If  the  corpora  quadrigemina 
are  involved,  there  is  usually  loss  of  pupil-reaction, 
nystagmus,  and  ataxy. 

Pons  and  Medulla. — Tumours  of  the  pons  may 
be  unaccompanied  by  optic  neuritis.  Paralyses  of 
the  cranial  nerves  of  one  or  both  sides  having  their 
nuclei  of  origin  in  this  situation,  associated  with 
paralysis  or  paresis  of  the  face  and  limbs  according 
to  the  size  and  seat  of  the  tumour,  indicate  affection 
of  this  region.  Especially  characteristic  is  the 
alternate  hemiplegia,  in  which  the  facial,  abducens, 
and  trigeminus  nerves,  or  one  of  these  nerves  on  one 
side,  and  the  limbs  on  the  opposite  side,  are  para- 
lysed. When  there  is  double  hemiplegia,  there  is 
usually  dysarthria  and  dysphagia. 

Medulla.  —  Tumours  of  the  medulla  may  produce 
symptoms  somewhat  similar  to  those  of  a  tumour 
affecting  the  lower  part  of  the  pons,  except  that  the 
eighth  to  the  twelfth  cranial  nuclei  may  be  damaged 
and  cause  deafness,  dysarthria,  dysphagia,  aphonia, 
disturbances  of  the  heart's  action  and  of  the  respira- 
tion, with  hiccough,  and  (in  many  cases)  glycosuria. 
The  limbs  may  be  paralysed  on  one  or  both  sides, 
and  sometimes  there  is  cerebellar  ataxy. 

Diagnosis. — Three  points  must  be  considered  : 
(i)  The  existence  of  a  cerebral  tumour;  (2)  its 
situation  ;  and  (3)  its  probable  nature.  The 
existence  of  a  tumour  is  probable  when  there  are 
severe  headache,  characteristic  vomiting,  optic 
neuritis,  and  slow  pulse.  The  situation  must  be 
inferred  from  the  consideration  of  the  localising 
symptoms  already  discussed,  and  the  nature  of  the 
growth  may  be  sometimes  correctly  diagnosed  or 
y;uessed  at  by  considering  the  history  of  the  onset 
and  progress  of  the  disease,  together  with  the 
previous  health,  sex,  and  age  of  the  patient.  A 
number  of  cerebral  tumours,  e.g.  psammoma, 
lipoma,  cholesteatoma,  and  cysts  may  remain  latent. 


and  give  rise  to  hardly  any  symptoms.  When  a 
patient  comes  complaining  of  severe  and  continuous 
headache,  the  possibility  of  a  tumour  must  be  con- 
sidered, and  an  examination  of  the  fundus  oculi 
should  always  be  made.  Should  neuritis  be  found 
to  be  present,  it  is  necessary  to  exclude  other 
possible  causes,  e.g.  menmgitis.,  cerebral  abscess, 
hydrocephalus,  and  nephritis,  for  some  forms  of 
Bright's  disease  are  associated  with  severe  headache 
and  retinitis.  It  is  necessary  to  remember  that  in 
marked  chlorotic  anainia,  a  patient  may  sufler  with 
severe  headache,  and  an  examination  of  the  funilus 
may  even  reveal  in  rare  cases  neuritis.  In  chrviic 
lead-poisoning,  many  symptoms  occur  which  might 
lead  to  a  mistaken  diagnosis  of  tumour  :  thus, 
there  maybe  headache,  optic  neuritis,  and  cortical 
epilepsy.  Megrim,  hysteria,  or  neurasthenia  ma\  be 
the  cause  of  severe  headache,  but  the  headache  in 
these  affections  is  profoundly  influenced  by  psychical 
conditions,  and  may  even  disappear  when  the  at- 
tention is  diverted.  Stupor,  drowsiness,  progressive 
dementia,  and  attacks  of  maniacal  excitement  or 
melancholia  may  occur  in  patients  suffering  with 
tumour,  and  lead  to  their  being  certified  as  insane. 

A  tumour  with  focal  symptoms,  causing  Jack- 
sonian  epilepsy,  must  be  differentiated  from  urcemia, 
alcoholism,  lead-poisoning,  syphilitic  and  tubercular 
nieningo-encephalitis,  and  in  rare  cases  chronic 
brain-softemng,  all  of  which  affections  may  be 
attended  by  convulsive  epileptiform  seizures.  Ab- 
sence of  the  general  symptoms  of  tumour,  and  the 
history  of  the  case  and  its  progress,  will  help  in 
coaling  to  a  decision  ;  and  it  is  especially  in  such 
cases  that  tenderness  and  alteration  of  the  note  on 
percussion  will  be  valuable  as  an  aid  to  diagnosis. 
In  dementia  paralytica  the  patient  often  com- 
pbiins  of  headache,  and  he  may  be  the  subject  of 
unilateral  fits,  but  it  is  very  seldom  that  an  exami- 
nation of  the  fundus  cculi  reveals  any  optic  neuritis. 

In  genei-al  paralysis  of  the  insane  a  sluggish 
reaction  of  the  pupils  to  light  or  the  Argyll -Robert- 
son pupil  is  seldom  absent. 

Course  and  Prognosis.— The  course  of  the 
disease  is  usually  chronic  and  may  extend  over  years. 
Some  forms  of  tumour  are  slower  in  growth  than 
others,  e.g.  glioma,  osteo-sarcoma,  and  'solitary 
tubercle;'  others,  e.g.  the  soft  sarcomata  and  car- 
cinomata,  are  very  rapid.  If  syphilis  can  be  ex- 
cluded, the  prognosis  is  most  unfavourable.  As  a 
general  rule,  death  takes  place  in  one  or  two  years, 
but  occasionally  tubercular  tumours  become  sta- 
tionary, and  even  undergo  regressive  metamor- 
phosis. When  once  the  symptoms  have  become 
pronounced,  death  usually  takes  place  in  a  com- 
paratively short  time  from  exhaustion,  coma,  or 
some  intercurrent  disease,  but  it  may  be  sometimes 
quite  sudden  and  unexpected.  Some  forms  of 
tumour,  e.g.  angioma,  cholesteatoma,  and  glioma, 
may  remain  latent  for  many  years,  and  then  an  acute 
onset  of  symptoms  which  rapidly  terminate  fatally 
may  arise. 

Treatment.- — General  Management. — It  is  well 
in  all  cases  to  try  mercurial  inunction  and  large 
doses  of  iodide  of  potassium  upon  the  chance  that 
the  tumour  may  be  syphilitic.  In  some  cases 
mercurial  inunction  over  the  painful  spot  on  the 
head  may  give  relief.  Allen  Starr  recom  nend 
large  doses  of  iodide  of  potassium  in  non-syphilitic 
tumours,  and  he  has  recorded  cases  which  have 
apparently  derived  much  benefit  from  heroic  doses 
of  this  drug.    He  has  given  as  much  as  250  grains 
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a  day.  If  the  tumour  is  suspected  to  be  tubercular, 
Ucatment  usually  adopted  for  this  disease  may  be 
tried,  such  as  cod-liver  oil  and  tonics.  Again,  liquor 
arsenicalis  as  a  nerve-tonic  may  be  prescribed.  All 
these  remedies  however  are  as  a  rule  of  little  use, 
and,  unless  operative  procedure  be  adopted,  the  most 
that  can  be  done  is  to  treat  the  symptoms  and  re- 
lieve the  suffering?!  of  the  patient.  As  already 
pointed  out,  most  of  the  drugs  which  are  used  for 
the  relief  of  headache  (phenacetin,  antipyrine, 
exalgin,  &c. )  are  of  little  use,  and  the  only  remedy 
which  is  of  service  is  morphine  or  some  preparation 
of  opium.  The  patient  may  have  either  hypo- 
dermic injections  of  morphine  or  some  preparation 
of  opium  administered  internally.  Gowers  re- 
commends cannabis  indica  as  a  narcotic.  Leeches 
to  the  painful  part,  also  ice-bags  accompanied  with 
hot  bottles  to  the  feet,  and  purgatives  may  help  to 
relieve  pain  by  drawing  the  blood  from  the  head  and 
relieving  intra-cranial  pressure.  The  convulsions  as 
a  rule  are  not  relieved  by  bromides  ;  chloral  hydrate 
appears  to  be  more  effective,  and  inhalations  of 
chloroform  in  some  cases  have  to  be  resorted  to. 
The  vomiting  may  be  most  troublesome,  and  may 
necessitate  feeding  by  nutrient  enemata.  Ice  can  be 
ordered  to  be  sucked,  opium  given,  and  rest  in  bed 
upon  the  back  should  be  enjoined. 

Operative  Measures.  —  The  results  are  not  so  satis- 
factory as  at  first  this  branch  of  surgery  promised. 
Many  patients  die  of  shock.  In  only  a  limited 
number  of  cases  can  the  tumour  be  removed  without 
risk  of  return,  and,  not  infrequently,  the  patient  is 
left  paralysed,  speechless,  or  mentally  afflicted.  If 
the  wound  becomes  septic,  hernia  cerebri  or  menin- 
gitis is  very  likely  to  occur.  In  recommending 
operation  all  these  facts  should  be  taken  into 
account,  and  the  surgeon  should  be  guided  by  the 
following  considerations  :  (l)  that,  according  to  the 
statistics  of  Allen  Starr,  only  7  per  cent,  of  cerebral 
tumours  are  suitable  for  operation,  (2)  that  it  is 
difficult  to  be  sure  of  correct  localisation,  (3)  that  if 
the  patient  is  suffering  from  severe  symptoms  arising 
from  intra-cranial  pressure,  although  it  may  be 
impossible  to  remove  the  growth,  many  of  the 
distressing  symptoms  of  the  disease  may  be  relieved 
by  operation.  If  operation  is  decided  upon,  its 
early  performance  is  advisable,  and  it  is  essential  to 
success  that  it  should  be  done  in  a  hospital,  and 
only  by  those  who  have  had  considerable  practice  in 
the  performance  of  such  operations.  In  this  way 
delay  is  avoided,  shock,  which  is  the  most  dreaded 
feature,  is  obviated,  and  icomplications  and  hpemor- 
rhage  are  more  skilfully  met. 

P'rederick  W.  Mott. 

BRAIN,  Ventricles  of,  Diseases  o^.—See 
N'rntricles  of  Brain,  Diseases  of. 

BRAIN,  Vessels  of,  Diseases  of. 

I.  Aneurysm. — The  larger  arteries  of  the  brain, 
and  their  minute  branches  in  the  cerebral  substance, 
are  both  liable  to  aneurysmal  dilatation.  The 
'  miliary  '  aneurysms  on  the  smaller  branches  within 
tile  brain,  which  are  the  cause  of  cerebral  hremor- 
rhage,  are  described  later. 

(a)  Aneurysm  of  the  larger  eerehral  arteries  is 
more  common  than  that  of  those  of  a  similar  size 
elsewhere.  The  large  vessels  of  the  base,  or 
their  primary  branches,  may  be  affected.  The 
basilar  and  middle  cerebral  arteries  are  those  most 
frequently  diseased,  aneurysms  of  these  two  vessels 


constituting  more  than  half  the  cases.  Next  in 
frequency  is  the  internal  carotid.  The  vertebral, 
anterior  and  posterior  cerebrals,  anterior  and 
posterior  communicating,  and  anterior  cerebellar 
arteries  are  occasionally,  but  less  frequently,  affected. 
In  one  or  two  recorded  cases  the  aneurysm  has  been 
situated  in  the  interior  of  the  pons  Vai'olii  or 
cerebellum.  The  disease  is  rather  more  frecjuent 
on  the  left  side,  but  this  is  chiefly  due  to  the 
greater  proclivity  of  the  left  middle  cerebral  com- 
pared with  the  right,  a  fact  which  is  explained 
by  the  aetiology.  There  is  occasionally  more  than 
one  aneurysm,  situated  on  different  arteries,  or  on 
different  branches  of  the  same  artery.  The  aneurysm 
is  usually  sacculated,  rarely  dissecting.  Its  size 
usuall)'  varies  from  that  of  a  pea  to  that  of  a  hazel 
nut,  but  aneurysms  have  been  met  with  as  large  as 
a  hen's  egg.  When  the  size  is  considerable  the 
brain-tissue  is  pressed  upon  and  softened,  as  by  any 
other  kind  of  tumour. 

/Etiology  and  Pathology. — These  aneurysms 
are  rather  more  common  in  men  than  in  women,  after 
actual  childhood,  and  are  far  more  frequent  Ijefore 
the  ordinary  degenerative  period  than  aneurysms 
elsewhere.  Nearly  half  the  recorded  instances  have 
occurred  between  ten  and  forty  years  of  age,  and 
about  one-sixth  between  ten  and  twenty.  The 
change  in  the  arterial  wall  resembles  that  giving 
rise  to  aneurysm  elsewhere — a  fibroid  degeneration, 
with  loss  of  muscular  and  elastic  tissue.  Distensible 
tissue,  which  yields  permanently  before  the  blood- 
pressure,  is  substituted  for  the  resilient  elements 
of  the  wall,  which,  normally,  Vjring  back  the  vessel 
to  its  previous  size  after  each  expansion.  The 
alteration  is  occasionally  part  of  a  widely  spread 
arterial  change,  but  more  frequently  is  local.  It  is 
then  due  to  some  local  morbid  process,  usually  one 
of  three  kinds:  (i)  syphilitic  disease,  which  has 
altered  the  wall,  but  has  not  obliterated  or  greatly 
reduced  the  lumen  of  the  vessel  ;  (2)  injury — a 
blow  or  a  fall  on  the  head,  which  probably  acts  by 
causing  a  local  periarteritis,  since  extensive  traces 
of  old  inflammation  are  sometimes  found  in  the 
neighbourhood  of  the  aneurysm  in  such  cases  ; 
(3)  incomplete  embolism,  imperfect  occlusion  of  the 
vessel  by  a  plug,  from  a  valve  affected  with  active 
endocarditis.  This  cause  explains  the  greater 
frequency  of  aneurysm  in  the  left  than  in  the  right 
middle  cerebral  artery  (since  this  is  more  prone  to 
embolism),  and  also  the  fact  that  those  who  suffer 
from  cerebral  hoemorrhage  at  an  earlier  age  than  de- 
generation occurs  usually  have  valvular  disease  of  the 
heart  :  in  such  cases  an  aneurysm  is  often  found. 
Whatever  be  the  cause  of  the  alteration  in  the  arterial 
wall,  the  efficient  agent  in  the  production  of  the 
aneurysm  is  the  high  blood-pressure  in  the  cerebral 
arteries,  coupled  perhaps  with  a  slighter  external 
support  than  is  possessed  by  the  vessels  in  other 
parts.    See  Aneurysm. 

Rupture  has  occurred  in  more  than  half  the 
recorded  cases  of  cerebral  aneurysm,  and  probably 
occurs  in  a  much  larger  proportion,  since  a  small 
aneurysm  is  easily  overlooked  in  a  large  extravasa- 
tion. The  blood  may  escape  rapidly  or  slowly,  and 
the  haemorrhage  may  take  place  into  the  subarach- 
noid space,  or  into  the  adjacent  cerebral  substance. 
In  the  former  case,  meningeal  hiemorrhage  is  the 
result.  Rupture  into  the  cerebral  substance  is  not 
uncommon.  An  aneurysm  in  the  fissure  of  Sylvius 
may  cause  a  haemorrhage  into  the  substance  of 
the   brain,    ultimately   bursting   into  the  lateral 
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ventricle ;  and  an  aneurysm  on  the  posterior 
cerebral  artery  may  burst  into  the  substance  of  the 
pons.  Two  causes  may  determine  this  rupture  into 
the  substance  of  the  brain — first,  thickening  of 
the  subarachnoid  tissue  adjacent  to  the  aneurysm, 
and  especially  over  it,  hindering  its  rupture 
outwards  ;  secondly,  the  small  size  of  the  opening 
and  consequent  gradual  escape  of  the  blood,  pro- 
ducing a  slow  disintegration  of  the  brain-tissue,  in 
the  direction  of  least  resistance.  The  amount  of 
blood  which  is  effused  is  often  very  large,  and  may 
make  it  uncertain  from  what  artery  it  has  come,  and 
the  difficulty  of  discovering  an  aneurysm  is  thereby 
increased.  In  rare  cases  a  communication  forms 
with  a  venous  sinus,  and  constitutes  an  arterio- 
venous aneurysm.  This  has  occurred  between  an 
aneurysm  of  the  internal  carotid  and  the  cavernous 
sinus. 

Symptoms. — Symptoms  of  the  existence  of  an 
aneurysm  may  be  entirely  absent.  When  present, 
they  depend  on  the  pressure  which  the  tumour 
exerts  on  neighbouring  parts.  They  vary  widely 
according  to  its  seat,  and  they  are  rarely  by 
themselves  distinctive.  Mental  disturbance  is 
uncommon.  Headache  is  a  very  frequent  symptom. 
It  is  often  intense,  sometimes  throbbing,  and 
may  be  localised,  as  to  the  occiput  in  basilar 
aneurysm.  Giddiness  is  not  uncommon,  and  is 
complained  of  in  aneurysms  in  all  situations. 
Convulsions  are  not  frequent  except  in  cases  in 
which  the  aneurysm  is  in  the  neighbourhood  of  the 
motor  region  of  the  cortex,  i.e.  is  on  the  middle 
cerebral  artery  or  its  branches.  Palsy  in  some  situa- 
tion often  occurs,  and  depends  on  the  pressure  of 
the  tumour  ;  the  most  common  is  that  of  the  cranial 
nerves  which  lie  adjacent  to  an  aneurysm  at  the 
base,  as  of  the  nerves  of  the  orbit  in  aneurysm 
of  the  internal  carotid.  Optic  neuritis  is  only 
occasionally  present.  The  symptoms  are  thus  those 
of  an  intracranial  tumour,  and  they  suggest  an 
aneurysm  when  they  are  such  as  to  show  that 
the  tumour  is  in  the  position  of  one  of  the  arteries 
liable  to  be  affected  ;  and  the  probability  is  increased 
if  one  of  the  known  causes  of  aneurysm  can  be 
traced.  If  there  is  a  history  of  syphilis  the  diagnosis 
lies  between  an  aneurysm  and  a  gumma,  and 
the  former  is  only  probable  if  the  symptoms  are  not 
lessened  by  appropriate  treatment.  The  presence 
of  heart-disease  has  less  often  definite  diagnostic 
importance  than  its  causal  relation  might  suggest, 
because  embolic  aneurysms  usually  rupture  before 
causing  pressure.  Injury,  it  must  be  remembered, 
may  also  cause  a  neoplastic  tumour.  Aneurysms 
elsewhere  would,  of  course,  give  great  additional 
significance  to  the  symptoms,  but  the  coincidence 
is  too  rare  to  be  of  practical  importance.  In  some 
cases  a  murmur  can  be  heard  by  the  patient,  and  in 
still  rarer  cases  (of  aneurysm  of  the  internal 
carotid)  it  has  been  audible  on  auscultation.  But 
even  an  objective  murmur,  alone,  cannot  afibrd 
actual  proof  of  the  existence  of  an  aneurysm, 
since  pulsation,  the  chief  sign  of  an  accessible 
aneurysm,  can  never  be  perceived. 

Rupture  of  an  intracranial  aneurysm  gives  rise  to 
symptoms  which  vary  according  as  the  blood  escapes 
quickly  or  slowly.  If  quickly,  the  blood  usually 
passes  into  the  meninges  and  causes  sudden  apoplexy 
with  general  paralysis,  rapidly  deepening  to  a  fatal 
issue.  If  slowly,  the  symptoms  are  less  sudden, 
and  unilateral  paralysis  or  convulsions  may  occur. 
This  is  especially  the  case  when  the  blood  escapes 


slowly  into  the  cerebral  substance  ;  the  unilateral 
symptoms  commence  suddenly,  and  gradually 
increase  during  a  few  hours  or  days,  with  or  without 
initial  loss  of  consciousness,  but  ending  in  fatal 
coma. 

Treatment. — Little  can  be  done  in  cases  where 
intracranial  aneurysm  is  suspected.  Even  when 
it  is  of  syphilitic  origin,  drugs  are  powerless  to 
alter  the  damaged  and  dilated  vessel,  since  the 
change  which  has  given  rise  to  it  is  of  the  nature  of 
a  cicatricial  transformation  of  the  syphilitic  tissue,  on 
which  drugs  can  no  longer  exert  the  influence  they 
possess  over  the  earlier  stages  of  the  growth  in  the 
wall.  Hypodermic  injection  of  ergotin  (^-grain)  has 
been  recommended  by  Langenbeck  and  others. 
Iodide  of  potassium  may  also  be  given  in  the  hope 
of  promoting  coagulation  within  the  sac,  from  the  un- 
doubted evidence  of  the  power  it  has  to  effect  this  in 
aneurysms  elsewhere.  This  is  also  true  of  the  hypo- 
dermic injection  of  a  solution  of  gelatine, if  its  alleged 
influence  is  confirmed  (see  Hypodermic  Medica- 
tion). Rest  is  important.  All  causes  of  increased 
intravascular  pressure,  such  as  effort  and  low  positions 
of  the  head,  are  to  be  avoided.  The  bowels  should 
be  kept  regular.  In  rare  cases  where  progressive 
paralysis  of  orbital  nerves  suggests  the  probability 
of  aneurysm  of  the  internal  carotid,  and  a  murmur 
renders  the  diagnosis  certain,  ligature  of  the 
common  carotid  may  be,  and  has  been,  resorted 
to  with  success.  It  is,  moreover,  probable  that 
intracranial  surgery  may  be  able  to  cope  with 
aneurysms  on  some  other  vessels,  but  on  this  point 
experience  is  still  to  be  gained. 

(i)  Minute  '  miliary '  aneiirysins  occur  in  the 
small  arteries  of  the  pia  mater  and  substance  of  the 
brain,  and  are  thechief  cause  of  cerebral  hemorrhage. 
They  are  met  with  almost  exclusively  in  the  second 
half  of  life,  and  increase  in  frequency  with  age 
up  to  about  seventy-five,  the  less  frequency  of 
cerebral  hemorrhage  in  extreme  old  age  making 
it  probable  that  they  are  less  common  in  very 
late  life.  They  may  involve  vessels  not  more  than 
the  YUfi  ''^'^h  in  diameter,  but  are  most  common 
on  vessels  a  little  larger  than  this.  The  walls 
suffer  fibroid  degeneration  of  the  outer  and  middle 
coat,  commencing,  it  is  said,  as  nuclear  proliferation. 
The  muscular  tissue  of  the  middle  coat  disappears, 
and  distensilile  tissue  replaces  it.  Hence  under  the 
influence  of  the  blood-pressure,  which  is  high  in  the 
arterioles  prone  to  be  thus  changed,  the  artery  at  the 
spot  becomes  dilated  into  a  sacculated  aneurysm, 
varying  in  size  from  the  rnj  to  the  ^  j  of  an  inch. 
These  dilatations  have  been  found  in  all  parts, 
but  most  freiquently  in  the  central  ganglia,  and 
next  most  frequently  in  the  pons  Varolii,  the 
convolutions,  the  cerebellum,  the  medulla  oblon- 
gata, the  cerebellar  peduncles,  and  the  centrum 
ovale.  They  are  to  be  found  in  most  cases  of 
cerebral  hemorrhage  ;  and  it  is  probable  that  such 
hemorrhage  is  due  to  their  rupture.  Similar 
minute  aneurysms  of  the  retinal  arteries  have  been 
observed  to  co-exist  in  rare  cases. 

The  rupture  of  a  minute  artery  into  its  peri- 
vascular sheath  distends  this  with  blood,  causing 
what  has  been  termed  a  minute  dissecting  aneurysm. 
Such  are  frequently  met  with  in  cases  in  which  the 
vessels  are  exposed  to  extreme  pressure,  as  in  death 
from  asphyxial  conditions ;  or  in  the  increased 
tension  in  collateral  vessels  when  vascular  obstruction 
has  occurred. 

Symptoms. — No  symptoms  are  known  to  be 
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associated  with  the  existence  of  these  minute 
aneurysms,  and  this  fact  explains  the  absence  of 
premonitory  indications  of  a  liability  to  cerebral 
hemorrhage.  The  symptoms  of  rupture  are  de- 
scribed under  Brain,  Ha-morrhage  into. 

2.  Degeneration. — {a)  Of  Arteries. — The 
larger  cereloral  arteries  are  very  common  seats  of  de- 
generative changes  which  are  fully  described  in  the 
article  on  Arterio-sclerosis.  The  cerebral  arteries, 
however,  are  peculiarly  liable  to  these  changes. 
The  cause  of  this  liability  is  probably  the  strain  to 
which  the  badly  supported  cerebral  vessels  are  ex- 
posed in  consequence  of  their  direct  origin  from 
comparatively  large  vessels,  rendered  more  effective 
by  the  deficient  support  from  adjacent  structures. 
This  deficiency  increases  as  life  goes  on,  Ijecause  the 
atrophy  of  the  brain-substance  leads  to  an  increase 
in  the  size  of  the  peri-arterial  spaces.  It  is  not 
easy  to  explain  the  occasional  freedom  of  these 
vessels  from  atheroma  when  this  is  abundant  else- 
where. 

Degeneration  of  the  cerebral  vessels  may  lead  lo 
ancemia  of  the  brain,  rupture  of  the  vessels,  or 
thrombosis  in  their  lumina.  Anaemia  hasaiready  been 
considered  {see  Brain,  Anemia  of)  ;  rupture  and 
thrombosis  will  be  dealt  with  in  the  present  article. 

Symptoms. — Atheroma  of  the  cerebral  vessels 
leads  to  the  symptoms  of  local  anpemia  of  the 
brain,  and  is  a  common  cause  of  the  transient 
cerebral  symptoms  so  frequent  in  the  old,  before 
a  definite  seizure  occurs.  Tingling  in  the  limbs 
of  one  side,  and  slight  loss  of  power,  as  well  as 
more  general  symptoms,  as  headache,  may  be  thus 
produced,  and  are  frequently  the  precursors  of  an 
attack  of  hemiplegia  from  the  closure  of  the  vessel. 
It  is  possible  also  that  the  loss  of  memory  and 
mental  failure  common  in  the  old  may  be  the  result 
of  more  general  interference  with  the  supply  of  blood 
to  the  brain  in  consequence  of  this  arterial  disease, 
but,  without  symptoms  of  sudden  onset,  it  is  more 
often  due  to  senile  failure  of  cerebral  nutrition. 

Treatment. — Tonics,  especially  cardiac,  and 
substances  which,  as  cod-liver  oil,  promote  the 
nutrition  of  the  tissues  generally,  may  be  given  with 
possible  advantage.  It  is  not  likely,  however,  that 
any  treatment  can  modify  the  state  of  the  arterial 
wall,  or  that  its  tissue  ever  resumes,  in  any  degree, 
its  normal  characters.  The  maintenance  of  the 
general  nutrition  in  a  good  state  may  lessen  tlie 
tendency  to  fatty  degeneration  and  subsequent 
calcification  of  the  tissue,  and  thus  postpone  or 
prevent  the  disastrous  consequences  of  occlusion  of 
the  vessels.  In  this,  however,  we  can  only  adjust 
our  treatment  on  rational  grounds,  since  the  nature 
of  the  case  precludes  any  possible  evidence  of 
ber.eficial  result.  Of  especial  importance  is  it,  in 
any  case  in  which  there  is  reason  to  believe  or  to 
suspect  the  presence  or  future  development  of 
atheroma,  to  do  all  in  our  power  to  keep  the  arterial 
tension  within  normal  limits,  and  to  preserve  the 
blood  from  the  presence  of  the  products  of  imperfect 
digestion  and  the  accumulation  of  metabolic  pro- 
ducts, which  favour  thrombosis.  It  is  important  to 
adopt  in  the  old  a  regimen  and  treatment  likely  to 
lessen  the  gouty  tendency  which  so  often  attends 
atheroma  and  often  increases  the  tendency  to 
thrombosis. 

(/')  Of  Veins. — Degeneration  of  the  walls  of  the 
veins  is  much  less  frecjuent  than  degeneration  of 
the  arteries,  perhaps  on  account  of  the  less  degree 
of  pressure  to  u  hiclr  they  are  exposed.    Disease  of 


their  walls  is  generally  the  result  of  inflammation 
spreading  from  without.  Thrombosis  in  them 
may  thus  result  from  adjacent  inflammation, 
tubercular  or  other.  Occasionally  the  veins  of 
the  pia  mater  may  be  found  varicose  in  advanced 
life,  and  in  one  case  rupture  of  such  a  dilated  vein 
was  the  cause  of  meningeal  hfemorrhage. 

3.  Embolism. — DeI'INITION.  —  The  obstruc- 
tion of  arteries  or  capillaries  of  the  brain  by  solid 
particles  carried  by  the  blood-current  from  some 
other  part  of  the  vascular  system. 

Etiology. — The  source  of  the  embolic  par- 
ticles is  almost  invariably  situated  between  the 
pulmonary  capillaries  and  the  obstructed  vessels, 
i.e.  in  the  pulmonary  veins,  the  left  side  of  the 
heart,  or  the  arteries.  In  arterial  embolism  it  is 
necessarily  so,  since  no  particles  large  enough  to 
obstruct  even  a  small  artery  could  pass  through  the 
capillaries  of  the  lungs.  In  almost  all  cases  the 
heart  is  the  source  of  the  plug,  a  particle  of  filnin 
being  washed  by  the  blood  from  a  deposit  on  a 
diseased  valve  or  in  some  recess  (as  the  auricular 
appendix).  Endocarditis,  or  chronic  valvular 
disease,  therefore,  usually  co-exists  with  the 
embolism.  Mitral  stenosis  is  an  especially  frequent 
source  of  emboli,  probably  because  the  surface  is 
commonly  much  altered,  and  the  blood-current  is  in 
part  slow  (in  diastole,  allowing  deposit),  and  in 
part  very  rapid  (in  auricular  systole,  detaching 
loose  particles).  Moreover  the  dilatation  of  the  left 
auricle,  and  the  imperfect  degree  in  which  the  blood 
is  expelled  from  it,  frequently  lead  to  a  coagulum  in 
the  appendix.  Disease  of  the  aorta — atheroma  or 
aneurysm — is  the  next  most  frequent  source,  and, 
less  frequently,  disease  of  the  carotid  or  vertebral 
arteries,  and  coagulation  in  the  pulmonary  veins, 
large  or  small — the  latter  in  some  rare  cases  of 
inflammation  and  growths. 

Particles  obstructing  capillaries  may  come  from 
some  softened  atiieromatous  patch  or  fibrinous 
deposit,  from  pigmentary  formations,  or  from 
deposits  in  ulcerative  endocarditis.  In  the  last  case 
the  obstructing  material  has  a  septic  character, 
probably  due  to  bacterial  organisms,  and  the 
inflammation  it  causes  may  be  suppurative. 

Embolism  occurs  with  equal  frequency  in  both 
sexes,  and  at  all  periods  of  life,  but  most  frequently 
lietween  later  childhood  and  middle  life.  This 
is  explained  by  the  fact  that  it  occurs  more  readily 
from  valvular  disease  due  to  endocarditis  than  from 
that  which  results  from  the  degeneration  of  age, 
but  most  frequently  when  the  lapse  of  time  has  led 
to  secondary  changes  in  the  valves  damaged,  or 
during  second  attacks  of  endocarditis — inflamma- 
tion of  valves  previously  diseased  being  especially 
prone  to  give  rise  to  embolism.  Hence  most 
subjects  of  embolism  have  suftered  or  are  suffering 
from  one  of  the  diseases  known  to  cause  endocar- 
ditis, especially  from  rheumatic  fever,  occasionally 
from  chorea  or  scarlet  fever. 

Anatomical  Characters. — Almost  any  of  the 
cerebral  arteries  may  be  obstructed  ;  ljut  the 
vessels  most  prone  to  suffer  are  the  middle  cerebral, 
in  consequence  of  the  more  direct  course  of  the 
circulation  to  them.  Next  in  frequency  are  the 
internal  carotid  and  the  anterior  cerebral.  Em- 
bolism is  less  frequent  in  the  arteries  to  which  the 
vertebrals  convey  blood,  but  has  been  met  with  in 
most  of  them  ;  even  the  basilar  may  be  obstructed 
by  a  clot  small  enough  to  pass  through  the  verte- 
bral, but  too  large  to  enter  the  posterior  cerebral. 
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The  cerebellar  arteries  are  those  less  frequently 
afifected.  Obstruction  of  several  vessels  is  some- 
times found,  having  occurred  at  the  same  or 
different  times.  Embolism  is  more  common  on 
the  left  side,  but  the  difference  is  not  so  great  as  is 
often  stated,  being  not  greater  than  as  four  to 
three.  It  is  due  lo  the  more  direct  origin  of  the 
left  carotid,  into  which  a  plug  can  therefore  be  more 
easily  carried  than  into  the  right ;  hence  it  depends 
on  the  greater  frequency  of  the  occlusion  of  the 
branches  of  the  internal  carotid,  and  especially 
(because  it  is  the  vessel  most  often  affected)  of  the 
middle  cerebral.  The  left  vertebral  is  also  rather 
more  often  plugged  than  is  the  right,  but  embolism 
of  this  artery  is  too  rare  materially  to  influence  the 
numerical  relation  between  the  vessels  of  the  two 
sides  in  their  liability. 

The  plug  is  usually  arrested  at  some  spot  at 
which  the  vessel  is  narrowed  by  a  branch  being 
given  off.  Here  the  fragment  may  be  found, 
usually  decolourised,  and  commonly  closing  alto- 
gether the  lumen  of  the  vessel.  On  each  side  of 
this  is  a  secondary  clot,  distinguished  by  its  darker 
tint :  the  distal  extends  far  into  the  contracted 
branches  of  the  vessel,  the  proximal  as  far  as  the 
next  large  branch.  The  obstruction  may  lead  to 
inflammation  of  the  wall  of  the  vessel  at  the  spot, 
especially  when  the  plug  has  been  carried  from  a 
place  at  which  inflammation  is  going  on.  The 
inflammation  leads  to  change  of  texture  and 
degeneration,  fibroid  or  fatty  ;  the  former,  when 
the  obstruction  is  incomplete,  may  permit  an 
aneurysm  to  be  formed,  the  latter  may  cause  a 
thickened  patch,  in  which  calcification  may  occur. 
The  inflammation  may  spread  to  the  adjacent 
tissue,  leading  to  induration  around  the  spot.  It 
is  most  intense  when  the  plug  comes  from  a  valve 
the  seat  of  active  endocarditis,  and  may  then 
determine  a  peculiar  irritative  character  in  the 
secondary  inflammation,  as  is  shown  by  the  fact 
that  optic  neuritis  sometimes  develops  in  such 
cases. 

The  effect  of  embolism  is  to  arrest  the  blood- 
supply  to  the  part  of  the  brain  to  which  the 
artery  is  distributed,  unless  the  blood  can 
reach  it  by  some  other  channel  ;  the  cerebral 
tissue,  deprived  of  its  nutrition,  undergoes 
necrosis  and  softening  (see  Brain,  Softening  of). 
This  result,  however,  is  often  prevented  by  the 
anastomoses  that  exist  in  many  parts,  and  as 
these  are  very  irregular  in  the  cortex  of  the  brain, 
both  in  different  persons  and  in  different  parts  of 
the  same  arterial  area,  considerable  variations  exist 
in  the  extent  of  softening  that  results  from  occlusion 
of  the  same  artery.  But  in  the  central  ganglia 
anastomoses  are  absent,  and  softening  uniformly 
follows.  Thus  embolism  of  the  trunk  of  the  middle 
cerebral  may  cause  softening  of  the  corpus  striatum, 
while  the  cortex  supplied  may  be  intact,  or  softened 
in  irregular  areas,  or  it  may  be  totally  destroyed. 
Capillary  embolism  also  causes  softening,  and  when 
the  obstruction  is  from  a  septic  source,  the  inflam- 
mation adjacent  may  be  suppurative,  and  '  metastatic 
abscess'  may  result.  Thus  cerebral  abscess  results 
from  suppurative  disease  in  the  thorax  and  other 
parts.  One  of  the  rare  curiosities  of  pathology  is 
the  production  of  such  abscess  by  the  embolic  ob- 
struction of  the  vessels  with  fragments  of  Oidiiim 
albicans  gaining  access  to  the  circulation  from  the 
throat.  A  plug  of  fibrin  lodging  in  an  artery  some- 
times quickly  breaks  up,  and  is  carried  into  the 


capillaries,  so  that  the  artery  is  pervious,  although 
the  brain-tissue  it  supplies  is  necrosed.  Necessarily, 
when  the  capillaries  are  obstructed,  a  collateral 
blood-supply  is  of  no  avail  to  prevent  softening. 

For  the  symptoms,  diagnosis,  and  treat- 
ment of  cerebral  embolism,  see  Brain,  Soften- 
ing of. 

4.  Rupture. — Rupture  of  cerebral  arteries  is 
common  and  is  the  cause  of  cerebral  hemorrhage  ; 
rupture  of  capillaries  is  not  infrequent.  Rupture 
of  veins  is  extremely  rare,  except  as  the  result  of 
injury. 

[a]  Of  Arteries. — The  proximate  causes  of  rup- 
ture are  weakening  of  the  arterial  wall,  and 
increased  pressure  within  the  vessel.  The  condi- 
tions which  give  rise  to  these  two  factors  are  the 
remote  causes  of  rupture.  The  actual  rupture  is 
often  due  to  a  temporary  sudden  excess  of  intra- 
vascular pressure,  but  this  often  does  not  immediately 
precede  the  symptoms,  which  are  only  manifest 
when  the  initial  opening  in  the  wall  has  increased. 

.-Etiology. — The  wall  of  the  vessel  is  weakened, 
especially  by  degenerative  disease.  Aneurysmal 
dilatation  and  thinning  have  usually  resulted  from 
the  chronic  change.  In  some  diseases  attended 
with  a  tendency  to  extravasation  (purpura,  hemo- 
philia, &c.)  it  is  probable  that  the  vascular  walls 
undergo  rapid  degeneration  in  the  acquired,  and 
are  unusually  thin  in  the  congenital  maladies. 
Defective  external  support,  from  atrophy  of  the 
brain,  causing  increased  size  of  the  perivascular 
canals,  was  formerly  thought  to  be  a  potent  cause, 
and  is  now  perhaps  underrated.  The  mobile 
perivascular  fluid  which  surrounds  the  vessels  must 
afford  a  less  efficient  support  than  cerebral  tissue, 
and  sudden  variations  in  the  size  of  these  calials  will 
expose  the  vessels  to  sudden  differences  in  the 
amount  of  tension  to  which  their  walls  are  ex- 
posed. 

When  vessels  are  much  weakened,  they  may 
rupture  when  the  intravascular  pressure  is  at,  or 
even  below,  the  normal  ;  veiy  commonly,  however, 
there  co-exists  increased  pressure.  Loss  of  arterial 
elasticity  leads  to  less  equable  pressure.  Arterial 
degeneration,  and  still  more  constantly  the  con- 
traction of  the  minute  arterioles,  in  Bright's  disease, 
cause  increased  tension  by  obstruction  ;  and  the 
hypertrophy  of  the  heart,  which  develops  to  over- 
come the  obstruction,  adds  materially  to  the  pres- 
sure within  the  arteries.  Hypertrophy  to  overcome 
an  obstacle  near  the  heart  has  probably  no  influence 
in  causing  rupture  of  cerebral  vessels. 

The  immediate  cause  of  rupture  is  generally  some 
temporary  increase  of  the  blood-pressure  due  to 
effort — as  in  cough,  straining  at  stool,  or  vomiting  ; 
excited  action  of  the  heart  due  to  exertion  or 
emotion  ;  suddenly  developed  heart-  or  lung-disease 
obstructing  the  circulation  ;  local  obstruction  to 
return  of  blood  ;  or  the  action  of  gravitation  in  the 
recumbent  posture.  The  last  cause  probably 
determines  the  frequent  occurrence  of  rupture 
during  sleep  in  which  contraction  of  the  arterioles 
is  probably  added. 

The  conditions  which  produce  these  proximate 
causes  are  the  remote  causes  of  rupture.  The  most 
efficient  are  those  which  lead  to  arterial  degenera- 
tion (see  Arterio-sclerosis).  In  addition  to 
these  certain  local  considerations  must  be- borne  in 
mind.  The  position  of  degeneration  is  probably 
largely  influenced  by  the  distribution  of  the  vessels; 
and  the  latter  may  be  hereditary,  as  the  retina 
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sometimes  strikingly  shows  us  :  the  same  arrange- 
ment of  the  branches  of  the  retinal  artery  may  be 
seen  in  parent  and  child.  So,  too,  correspondence 
in  the  way  in  which  the  cerebral  arteries  of  the  two 
sides  divide  and  are  distributed  may  be  observed  to 
coincide  with  a  close  correspondence  in  the  position 
of  spots  of  visible  degeneration,  and  doubtless  also 
determines  a  like  synnnetry  in  the  invisible  degene- 
ration of  the  minute  aneurysms  ;  hence  rupture 
sometimes  occurs  at  the  same  place  in  each  hemi- 
sphere. 

Some  of  the  cerebral  arteries  give  way  more  fre- 
quently than  others,  especially  the  arteries  of  the 
corpora  striata  and  pons  Varolii.  This  seems  due 
(I)  to  their  direct  origin  from  vessels  of  very  con- 
siderable size  (basilar  and  middle  cerebral),  and  their 
consequent  exposure  to  the  full  pressure  within  the 
parent-trunk  ; 'and  (2)  to  their  '  terminal' character, 
which  precludes  collateral  relief  when  a  general 
increase  of  intra-arterial  pressure  augments  dispro- 
portionately that  in  an  artery  in  which  it  is  nor- 
mally above  the  average  for  the  size  of  the  vessel. 
One  artery,  which  very  frequently  gives  way,  passes 
from  the  middle  cerebral  through  the  anterior  per- 
forated spot,  outwards  between  the  island  of  Reil 
and  the  lenticular  nucleus,  the  outer  part  of  which 
it  perforates,  and  then  passes  through  the  white 
fibres  of  the  'internal  capsule,' Ijetween  the  lenti- 
cular and  caudate  nuclei,  to  ramify  in  the  anterior 
part  of  the  latter.  The  arterial  branches  supplying 
I  he  convolutions  on  the  surface  of  the  brain  are  not 
often  ruptured,  except  from  injury.  They  are 
exposed  much  less  directly  to  the  blood-pressure, 
and  sometimes  possess  considerable  anastomoses. 

Symptoms. — The  consequence  of  rupture  of  an 
artery  is  cerebral  hxnnorrhage,  the  symptoms  and 
treatment  of  which  are  described  elsewhere  {six 
Urain,  Hemorrhage  into ;  and  Brain,  Injuries  of). 

{6)  Of  Capillaries. — The  minutest  vessels  and  the 
capillaries  rarely  rupture,  except  when  exposed  to 
sudden  pressure  by  venous  thrombosis  ;  the  obstruc- 
tion in  the  minute  vessels  from  which  the  vein 
carries  away  the  blood  may  determine  numerous 
capillary  hLvmorrhages  into  the  cerebral  substance. 
In  general  intense  venous  congestion,  as  in  asphyxial 
states,  such  hemorrhage  may  occur  ;  and  a  more 
frequent  result  is  extravasation  into  the  perivascular 
sheath,  which  thus  becomes  distended  with  blood. 

(c)  Of  Veins. — Rupture  of  veins  is  only  the  result 
of  intense  mechanical  congestion,  such  as  violent 
paroxysms  of  whooping-cough  or  intense  asphyxia, 
us  from  a  violent  epileptic  fit.  The  effects  are  the 
symptoms  of  a  local  cerebral  lesion  especially  of  the 
cortex,  sometimes  perhaps  of  the  cerebellum. 

For  SYMPTOMS  sec  Brain,  Hemorrhage  into. 

5.  Syphilitic  Disease.— .SVt' Brain,  Syphilis  of. 

6.  Thrombosis. — Thrombosis  is  the  coagulation 
u(  the  blood  in  situ.  It  may  occur  in  the  cerebral 
arteries,  or  in  the  cerebral  veins  and  sinuses. 

[a)  In  Ihe  Arteries. 

/Erioi.OOY. — The  causes  of  arterial  thrombosis 
are  considered  in  the  article  on  Thrombosis. 

Anatomical  Characters. — The  arteries  oc- 
cluded may  be  one  or  several,  large  or  small. 
Thrombosis  occurs  most  frequently  in  the  internal 
carotid,  middle  cerebral,  vertebral,  and  basilar 
arteries,  or  their  branches.  It  is  not  uncommon  for 
:i  clot  to  [oxm  in  a  branch  that  comes  off  at  a  dis- 
eased spot,  while  the  main  artery  continues  pervious. 
The  orifice  of  the  branch  is  narrowed  so  that  enough 
blood  does  not  enter  to  maintain  the  circulation  in 


the  part  beyond.  The  wall  of  the  artery  at  the 
seat  of  the  thrombosis  may  present  any  of  the  local 
causal  conditions  mentioned  elsewhere,  or,  rarely, 
it  may  be  healthy.  After  a  time  thickening  from 
secondary  arteritis  occurs.  Within  the  vessel  is  a 
coagulum  which  usually  fills  its  interior,  and  is 
adherent  to  the  wall.  It  sometimes  does  not  fill 
the  vessel,  either  because  originally  incomplete,  or 
Ijecause  the  clot  has  shrunk.  A  recent  quickly 
formed  coagulum  is  red,  but  after  a  time  it 
becomes  pale  and  yellow.  A  slowly  formed 
coagulum  is  pale,  and  may  lie  laminated.  A 
secondary  clot  usually  forms  far  into  the  contracted 
distal  branches,  and  on  the  proximal  side  as  far  as 
the  nearest  large  branch.  The  clot  after  a  time 
may  undergo  calcification,  or,  with  the  artery,  con- 
tracts and  shrinks  to  a  cord.  The  brain-tissue,  to 
which  the  artery  was  distributed,  is  at  first  anemic, 
but  quickly  becomes  the  seat  of  congestive  stasis 
and  undergoes  softening — red,  yellow,  or  white, 
according  to  the  amount  of  vascular  distension  and 
blood -pigment  remaining  in  it.  If  the  collateral 
circulation  is  free,  it  may  remain  unsoftened,  and 
scattered  areas  may  escape  from  this  cause,  in  the 
region  supplied. 

Symptoms. — Where  chronic  arterial  disease  is 
the  cause  of  thrombosis,  it  may  be  preceded  by  the 
symptoms  of  local  cerebral  anemia  {see  Brain, 
Anemia  of).  The  thrombosis  itself  leads  to  the 
symptoms  of  loss  of  function  in  the  part  to  which 
the  artery  passed.  The  onset  of  these  symptoms  is 
slow  or  sudden,  according  to  the  rapidity  with 
which  the  coagulum  forms  ;  and  their  degree  de- 
pends on  the  size  of  the  vessel  occluded,  its  position, 
and  its  relation  to  other  vessels  which  may  supply 
blood  to  the  area  involved.  Thrombosis  of  a  small 
vessel  in  the  cerebral  substance  usually  leads  to 
transient  brain  -  disturbance,  headache,  vertigo, 
tingling,  and  temporary  weakness  in  the  limbs, 
soon  passing  away  if  a  collateral  circulation  is 
established  ;  much  more  slowly,  if  softening  ensues, 
l)y  compensatory  action  elsewhere.  The  occlusion 
of  a  large  vessel  causes  commonly  very  marked 
symptoms.  Complete  hemiplegia  is  frequent,  and 
its  onset  may  be  attended  by  loss  of  consciousness. 
See  Brain,  Softening  of. 

Diagnosis. — The  diagnosis  rests  on  a  combina- 
tion of  the  symptoms  of  local  cerebral  disease  with 
the  causal  condition — vascular  mischief  (indicated 
by  probable  age,  degeneration  elsewhere,  or 
syphilis),  and  with  conditions  leading  to  feebleness 
of  the  blooil-current,  and  increased  coagulability  of 
the  blood.  The  diagnosis  is  rendered  more  ]irobable 
by  the  symptoms,  if  slight,  hieing  transient,  if  severe 
being  of  gradual  onset,  and,  whether  slight  or 
severe,  being  preceded  \>y  the  prem<jnitory  indica- 
tions of  local  cerebral  anemia  (headache,  and  local 
symptoms  in  the  limljs,  >S;c. ). 

The  proi;nosis  and  tkeai  m i-;m  of  thrombosis 
in  arteries  are  considered  under  the  resulting  con- 
dition. See  Brain,  Softening  of. 
(l>)  Jti  Cerebral  Veins  and  Sinuses. 
y^lTloi.OGY. — Thrombosis  in  sinuses  may  be 
primary,  and  due  to  changes  in  the  constitution  or 
the  circulation  of  the  blood  ;  or  secondary,  and  due 
to  local  causes  inducing  coagulation  directly  at  the 
spot  aftected.  Secondary  thrombosis  is  the  more 
common.  The  same  conditions  of  retarded  circula- 
tion and  altered  blood-state  which  permit  coagulation 
in  arteries  favour  it  also  in  veins,  and  it  is  often 
seen  in  such  conditions  as  phthisis  and  cancer,  and 
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especially  in  marasmic  states  in  children.  Hence 
the  primary  form  is  most  common  in  children,  but 
the  secondary  form  occurs  with  nearly  equal 
frequency  through  life.  Local  retardation  of  the 
circulation  from  narrowing  of  the  sinus,  or  com- 
pression of  the  jugular  vein,  occasionally  assists. 
The  blood-current  in  the  front  part  of  the  longitudinal 
sinus  is  one  of  extreme  sluggishness,  on  account  of 
the  physical  conditions  of  the  circulation.  Local 
change  causing  coagulation  is  usualh'  the  extension 
to  the  sinus  of  adjacent  inflammation,  or  of  a  clot 
produced  in  a  tributary  vein  by  such  inflammation. 
Caries  of  the  bones  of  the  sl^cull,  especially  of  the 
temporal  bone,  and  meningitis  are  common  causes 
of  thrombosis  in  adjacent  sinuses.  Lastly,  injuries 
of  the  skull  involving  the  sinuses  sometimes  cause 
coagulation  in  them. 

Anatomical  Characters. — Of  primary  throm- 
bosis the  superior  longitudinal  sinus  is  the  most 
common  seat,  and  thence  the  clot  spreads  into  the 
veins  on  either  side,  and  occasionally  also  into  the 
lateral  sinuses.  When  secondary,  the  thrombosis 
occurs  in  the  sinus  nearest  to  the  local  disease  ;  in 
that  of  the  petrous  bone,  the  lateral  sinus  is  usually 
involved.  The  sinus  is  distended  by  firm  clot, 
commonly  (not  invariably)  adherent,  sometimes  in 
concentric  layers.  The  walls  of  the  vessel  are 
healthy  when  the  thrombosis  is  primary  or  is 
secondary  by  extension  of  clot,  but  thickened 
and  brittle  whe7i  invaded  directly  by  adjacent 
inflammation.  After  a  time  the  clot  may 
soften  and  break  down — more  quickly  in  cases 
in  which  the  adjacent  inflammation  is  of  a  septic 
character. 

The  consequence  of  venous  thrombosis  is  local 
arrest  of  the  blood-current,  the  tributary  veins  and 
capillaries  becoming  enormously  distended  with 
blood.  Sometimes  the  smaller  vessels  may  give 
way,  causing  numerous  minute  extravasations ; 
the  cerebral  substance  is  then  crammed  with  small 
nsemorrhagic  foci,  which  often  coalesce.  The  con- 
dition is  especially  seen  in  the  convolutions.  Blood 
is  also  effused  into  the  meshes  of  the  pia  mater,  and 
into  the  subarachnoid  space.  Into  the  looser  tissues 
and  into  the  ventricles  serum  may  escape.  Throm- 
bosis of  the  veins  of  Galen  is  one  cause  of  ventricular 
effusion.  Ultimately  the  brain-tissue  undergoes 
softening,  first  red,  and  then  yellow  or  white,  as  the 
blood-pigment  is  slowly  removed.  Occasionally, 
in  septic  cases,  the  softening  of  the  clot  leads  to 
pyaemia. 

Symptoms. — The  cerebral  symptoms  produced 
vary  in  their  character.  Sometimes  they  are  at  first 
those  of  excitement  and  irritation,  namely,  intense 
headache  and  muscular  spasm,  manifested  by  con- 
tractions in  the  limbs,  or  by  convulsion,  often 
beginning  locally,  according  to  the  position  of  the 
secondary  congestion.  These  symptoms,  after  one 
or  several  days,  are  succeeded  by  those  of  depres- 
sion, with  coma,  and  dilatation  of  pupils.  In  other 
cases  the  coma  may  come  on  suddenly,  and  the 
stage  of  excitement,  afiove  described,  may  be  absent 
or  little  marked.  Now  and  then  hemiplegia  comes 
on  slowly,  without  initial  loss  of  consciousness,  and 
develops  to  a  complete  degree  in  the  course  of  a 
few  hours  or  a  few  days.  Convulsions,  when  they 
occur,  often  continue  till  death.  When  the  superior 
longitudinal  sinus  is  plugged,  epistaxis,  cedema  of 
the  forehead,  and  exophthalmos  have  sometimes 
been  observed.  When  the  lateral  sinus  is  ob- 
structed, there  may  be  painful  oedema  behind  the 


ear,  and  the  jugular  vein  on  that  side  has  been 
noticed  to  be  less  full  than  on  the  other. 

Diagnosis. — The  diagnosis  rests  on  the  occur- 
rence of  severe  cerebral  symptoms  in  association 
with  a  causal  condition,  constitutional  or  local.  Of 
the  latter,  ear-disease  and  injury  are  the  most  im- 
portant. 

Prognosis. — This  is  always  serious,  death  being, 
in  most  cases,  speedy. 

Treatment. — The  indications  for  treatment  are 
for  the  most  part  causal.  In  primary  thrombosis 
stimulants  and  nutritious  diet  are  necessary,  and 
tonics  if  they  can  be  taken.  The  patient  should  lie 
with  the  head  and  shoulders  a  little  elevated,  and 
care  be  taken  that  the  neck  is  not  bent,  and  that 
there  is  no  constriction  of  it  by  tight  clothes.  In 
secondary  thrombosis,  occurring  in  robust  indi- 
viduals, leeching  or  cupping  may  be  employed  ; 
purgatives  should  be  given  ;  and  in  the  less  severe 
cases  a  blister  may  be  applied  near  the  probable 
seat  of  thrombosis,  especially  behind  the  ear,  and 
the  utmost  care  taken  to  afford  free  exit  for  pent-up 
inflammatory  products.  Pain  and  convulsion  are 
relieved  most  effectually  by  ice  to  the  head. 

W.  R.  Cowers. 

BRAIN-FEVER. — A  name  popularly  applied  to 
any  kind  of  febrile  state  in  which  symptoms  of 
cerebral  excitement  are  prominent  ;  as  well  as  to 
cases  of  inflammatory  disease  of  the  brain  or  its 
membranes. 

BRASS  -  POISONING.— Description.— Brass 
is  an  alloy  of  copper  and  zinc  in  somewhat  variable 
proportions,  generally  containing  about  70  per 
cent,  of  the  former  metal.  Its  preparation  ma}'  be 
roughly  divided  into  two  processes,  casting  and 
manufacturing  ;  and  the  employment  of  the  work- 
man on  the  first  or  on  the  second  of  these  mainly 
determines  the  acuteness  or  chronicity  respectively 
of  the  ill  effects  from  which  he  is  liable  to  suffer. 
In  each  case,  as  a  rule,  the  poison  is  acquired  by 
inhalation — in  the  acute  variety,  commonly  known 
as  brass-founder'' s  ague,  by  inhaling  the  fumes  given 
off  in  the  act  of  casting  ;  and  in  the  chronic  form, 
by  the  inhalation  of  the  minute  particles  of  triturated 
brass  that  permeate  the  atmosphere  of  the  shops 
wherein  the  manipulative  procedures  are  carried  out. 

Which  constituent  of  the  fumes  is  responsible  for 
the  production  of  brass-founder's  ague  is  a  question 
on  which  opinions  differ,  some  authorities  blaming 
the  copper,  and  others  the  zinc  ;  but  there  is  little 
doubt  that  in  the  chronic  affection,  at  least,  the 
principal  offender  is  the  copper. 

I.  Brassfounder  s  Ague.— This  is  an  acute 
paroxysmal  complaint  which  attacks  the  casters  or 
founders,  but  is  not  altogether  unknown  in  other 
departments  of  the  trade.  These  attacks,  though 
of  frequent  occurrence,  show  no  tendency  to  regular 
periodicity.  They  generally  develop  on  the  first 
day  after  a  holida}-,  but  they  may  also  be  influenced 
by  the  direction  of  the  wind  or  the  fogginess  of  the 
weather,  either  of  which  conditions  may  retard  the 
escape  of  the  poisonous  fumes  from  the  shop. 

Symptoms. — Several  hours  after  commencing 
work,  usually  in  the  afternoon  of  a  casting  daj-,  the 
first  symptoms  begin  to  make  their  appearance. 
These  consist  of  malaise,  a  sense  of  fatigue  and 
oppression,  and  frequently  constriction  of  the  chest, 
accompanied  perhaps  by  nausea  and  muscular  pain^. 
This  forms  the  prelude  to  a  definite  cold  stage  in 
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which  the  patient  sits  shivering  and  trembling,  his 
teeth  chattering,  with  pains  in  his  head,  back,  and 
limbs.  With  great  difficulty  he  makes  his  way 
home  to  bed,  where  for  hotirs  these  symptoms 
persist,  and  he  is  unable  to  obtain  warmth  or  sleep. 
Vomiting  may  or  may  not  occur  ;  but  eventually 
the  shivering  ceases,  the  skin  becomes  warm,  and  a 
stage  of  profuse  sweating  ensues,  in  the  course  of 
which  the  patient  falls  into  a  slumber  from  which 
he  awakes  in  the  morning  with  a  feeling  of  sickness 
and  prostration  not  severe  enough,  however,  to 
prevent  his  returning  to  work. 

II.  Chronic  Br-ass-poisoning. — Some  persons 
may  be  employed  for  months  or  years,  filing, 
polishing,  or  otherwise  manipulating  brass,  even 
under  adverse  conditions,  without  suffering  any  ill 
effects  ;  others  become  affected  almost  from  the 
commencement  of  their  occupation  ;  while  others, 
again,  exhibit  symptoms  only  after  many  years. 

Symptoms. — In  most  instances,  especially  in 
young  persons,  the  complaint  is  ushered  in  by 
auLemia.  The  usual  accompaniments  of  ansmia — 
palpitation  anddyspncea  on  exertion,  dyspeptic  sym- 
ptoms, and  anorexia — are  frequently  present  in  some 
degree,  although  not  generally  very  acute.  Tachy- 
cardia is  of  fairly  common  occurrence,  while  nausea, 
vomiting,  thirst,  colic,  and  constipation  are  not  in- 
frequent {sec  Colic).  Slight  indefinite  pains  of  a 
neuralgic  character  may  be  complainecl  of,  with 
headache,  accompanied  by  a  sense  of  weakness, 
malaise,  and  nervousness,  greater  than  is  generally 
to  be  found  in  ordinary  cases  of  anaemia. 

A  green  line  upon  the  teeth  may  usually  be  ob- 
served before  the  first  symptoms  of  poisoning  appear. 
This  is  not  diagnostic  of  brass-  or  copper-poisoning. 
It  is  merely  an  indication  that  the  individual  is  in 
the  habit  of  coming  into  intimate  contact  with  the 
metal,  and  that  the  process  of  absorption  has  com- 
menced. The  green  line  is  very  distinct.  Instead 
of  being  situated  on  the  gums  like  the  line  in 
plumbism,  it  forms  a  band  of  varying  depth  in  front 
of  the  bases  of  the  teeth  just  where  they  emerge 
from  the  gums,  and  is  most  marked  on  the  teeth  of 
the  upper  jaw.  The  colour  is  usually  a  brilliant 
green,  but  may  vary  in  intensity  from  a  light  green 
to  a  dark  olive. 

As  the  disease  advances,  the  subcutaneous  fat 
gradually  diminishes,  the  muscles  atrophy,  and  a 
condition  of  progressive  emaciation  supervenes, 
which,  in  course  of  time,  becomes  one  of  the  most 
marked  features  of  the  complaint.  There  is  great 
loss  of  strength  ;  and  muscular  tremors,  mainly 
confined  to  the  hands  and  the  tongue,  are  of  very 
frequent  occurrence.  The  knee-jerks  are  normal 
or  slightly  exaggerated,  except,  when  an  actual 
peripheral  neuritis  exists.  Headache  is  almost 
always  complained  of,  as  well  as  pains,  very  variable 
in  character  and  situation,  affecting  the  abdomen, 
legs,  back,  chest,  or  other  parts.  The  direct  contact 
of  brass-dust  with  the  mucous  surfaces  produces 
symptoms  of  laryngeal  or  pharyngeal  catarrh,  with 
aphonia,  sensations  of  dryness,  discomfort,  or  con- 
striction in  I  he  throat,  and  a  metallic  taste  in  the 
mouth.  There  may  be  a  dry  tickling  cough,  some- 
limes  accompanied  by  the  expectoration  of  thick 
tenacious  sputum,  and  occasionally  by  hKmoptysis. 
This  chronic  catarrh  of  the  bronchial  tubes  may  ulti- 
mately end  in  fibrosis  of  the  surrounding  lung-tissue. 
As  a  rule  the  dyspepsia  with  loss  of  appetite  and 
gastralgia  persists,  while  sickness  and  even  vomiting 
are  occasionally  met  with.    The  tongue  is  furred, 


moist,  and  tremulous  ;  the  bowels  are  irregular ; 
and  the  breath  emits  a  disagreeable  metallic  odour. 
A  feeling  of  oppression  or  nervousness,  sometimes 
of  a  very  intense  character,  is  common  among  such 
patients,  who  complain  also  of  repeated  attacks  of 
faintness  or  '  sinking  '  sensations.  Profuse  sweatings 
and  sensations  of  localised  coldness,  probably  of 
vaso-motor  origin,  are  a  prevalent  source  of  annoy- 
ance. The  sweat  is  observed  to  be  of  a  greenish  hue 
by  its  staining  the  undershirt  green,  and  the  same 
colour,  undoubtedly  due  to  the  presence  of  salts  of 
copper,  may  be  noticed  in  the  grey  hair  of  old 
workmen,  and  in  the  palms  of  the  hands,  as  well  as 
in  tlie  complexion,  which  is  of  a  peculiarly  sallow 
type,  quite  different  from  the  wax-like  pallor  that 
characterises  the  premonitory  anaemia.  On  various 
parts  of  the  body  may  be  found  itching  skin-erup- 
tions of  an  eczematous  or  acneiform  character,  due 
either  to  the  contact  of  the  skin  with  brass-dust  and 
sand,  or  to  the  salt  or  salts  of  copper  dissolved  and 
excreted  in  the  sweat.  Itching,  however,  may  be 
complained  of  without  any  visible  eruption.  It  is 
generally  believed  that  brass-workers  are  peculiarly 
liable  to  contract  phthisis,  and  this  is  probably  true  ; 
but  there  is  no  doubt  as  to  the  prevalence  of 
pulmonary  fibrosis  among  this  class  of  operatives. 
An  ataxic  form  of  multiple  neuritis  due  to  the  action 
of  brass  has  also  been  described. 

Treatment. —  i.  Preventive. — The  first  con- 
sideration, both  in  the  acute  and  in  the  chronic 
variety,  is  to  deal  with  the  cause,  and  to  this  end  it 
is  necessary  that  the  ventilation  of  the  workshops 
should  be  thoroughly  efficient.  Special  Rules, 
issued  by  the  Chief  Inspector  of  Factories,  insist  on 
the  provision  of  suitable  exits  for  the  fumes  and 
dust  in  the  mixing  and  casting  shops,  on  the  pro- 
motion of  cleanliness  among  the  workers,  and  on 
the  prohibition  of  eating  during  the  process  of 
casting.  Similar  regulations  are  equally  necessary 
in  the  other  departments  of  brass-working  where 
the  atmosphere  is  laden  with  finely  divided  particles 
of  metallic  dust.  Food  should  on  no  account  be 
taken  in  the  workshops,  neither  should  it  be  eaten 
with  unwashed  hands. 

2.  Remedial. — Milk  as  a  beverage  has  long 
been  recognised  as  a  corrective.  It  should  be 
drunk  freely  both  in  the  chronic  form  of  poisoning 
and  in  the  '  Ague. '  Lobelia  and  tobacco  are 
reputed  to  be  of  value  in  the  treatment  of  the 
paroxysms  of  brass-founder's  ague.  Abstinence 
from  smoking  is  recommended  until  the  attack 
comes  on,  '  then  let  him  smoke  ad  nauseam  the 
strongest  tobacco  he  can  procure.'  Other  emetics 
are  likewise  useful. 

For  the  treatment  of  chronic  brass- poisoning 
iodide  of  potassium  has  been  much  employed  ;  but 
phosphorus  in  doses  of  Jj,  grain,  or  diluted  phos- 
phoric acid  in  fifteen-minim  doses,  given  three  times 
a  day,  seems  to  act  almost  as  a  specific. 

Considering  the  difference  in  susceptibility  of 
different  individuals  to  brass-poisoning,  it  is  well  to 
advise  any  one  who  shows  symptoms  either  to  change 
his  occupation  entirely,  or  at  all  events  to  endeavour 
to  get  transferred  to  some  other  department  of  the 
works.  William  Murray. 

BREAK-BONE  FEVER.— A  synonym  for 
dengue.    See  Dengue. 

BREAST,  Diseases  of.— Synon.  :  Fr.  Mala- 
dies de  la  Mamelle  ;  Ger.  Brustdriisenkrankhciten. 
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This  subject  will  be  treated  under  the  following 
divisions  : — 

I.  Abnormalities  and  disorders  of  early  life. 
II.  Disorders  of  adult  life.  III.  Diseases  affecting 
the  rudimentary  organ  in  the  male.  IV.  Diseases 
of  the  nipple. 

I.  Abnormalities  and  disorders  of  early 
life. — Although  in  the  human  female  the  breasts 
are  two  in  number,  instances  are  not  wanting  of 
multiplicity.  The  additional  breasts  are  usually- 
found  in  the  axilla  or  on  either  side  of  the  median 
line.  In  exceptional  and  rare  instances  breasts 
have  been  found  on  the  arm,  buttock,  or  outer  side 
of  the  thigh.  Care  must  be  taken  not  to  confound 
them  with  lipomata.  While  supernumerary  breasts 
may  swell  and  contain  milk  at  times  of  lactation, 
far  more  often  they  are  funclionless  and  little  more 
than  nipples,  or  pigmented  wart-like  spots,  with  no 
true  gland-substance  beneath  them.  The  latter  are 
common,  especially  in  the  male,  and  often  pass  for 
moles.  Supernumerary  breasts  in  the  axilla  are 
generally  connected  by  a  string  of  gland-tissue 
with  the  main  breasts.  When  they  enlarge  at 
lactation  they  give  rise  to  alarm  :  they  are  some- 
times the  seat  of  cancerous  and  other  growths. 
Occasionally  the  breasts  are  absent  (aiiiazia),  and 
this  abnormality  may  be  associated  with  absence  of 
the  pectoral  muscle,  or  part  of  the  chest-wall.  On 
the  other  hand,  the  breasts  may  pass  the  boundary 
of  physiological  increase,  and  even  attain  many 
pounds  in  weight,  so  as  to  form  a  distressing  malady. 
Enormous  increase  in  the  size  of  the  mammae  has 
also  been  observed  in  elephantiasis.  Hypertrophy 
of  the  breasts  has  been  noted  in  the  male  (gyna^co- 
mazia).  Some  of  the  cases  have  been  associated 
with  malformation  of  the  testes.  Enlargement  has 
also  been  noted  in  association  with  pulmonary 
tuberculosis,  and  cases  are  recorded  of  men  who 
have  undertaken  the  duties  of  the  opposite  sex  and 
helped  to  suckle  their  offspring. 

In  the  rudimentary  period  of  the  gland  the 
tissues  composing  it  are  rarely  liable  to  morbid 
derangement.  Soon  after  birth,  especially  in  male 
infants,  the  rudimentary  nipple  and  the  skin  of  the 
region  within  the  zone  of  the  areola  become  slightly 
elevated  and  of  a  pink  hue.  In  some  infants  a 
secretion,  slightly  milk-like,  oozes  from  the  ducts. 
In  this  state,  rubbing  may  lead  to  inflammation  and 
suppuration.  When  this  happens  the  abscess  must 
be  incised  and  treated  on  ordinary  principles. 

II.  Disorders  of  adult  life. — About  adult  age, 
in  both  sexes,  when  the  generative  organs  approach 
maturity  the  breast-gland  enlarges,  and  may  be 
painful,  thus  causing  anxiety  to  the  individual.  In 
the  female,  the  breasts  generally  develop  simul- 
taneously, but  exception  to  this  rule  need  cause  no 
alarm. 

As  the  development  of  the  breast  reaches  maturity, 
the  gland  becomes  closely  associated  with  the  pelvic 
generative  organs,  being  tender  and  enlarged  just 
before  each  menstrual  period. 

Neuralgia  and  disorders  of  pregnancy. — After 
conception  the  breasts  begin  to  enlarge,  and  minute 
pisiform  indurations  may  be  felt  at  their  borders 
and  on  their  surface.  Very  rarely  this  increase  in 
bulk  is  attended  with  considerable  reflex  pain 
referred  to  the  back,  neck,  inside  of  arms, 
shoulders,  and  side  of  thorax — over,  in  fact,  the 
area  of  distribution  of  the  branches  of  those  inter- 
costal nerves  which  send  filaments  to  the  breasts. 
This  state  is  most  likely  to  occur  in  a  first  concep- 


tion, and  in  women  of  excitable,  nervous  tempera- 
ment. Attention  to  ordinary  hygienic  measures 
affords  relief  to  the  pain. 

Genuine  neuralgia  of  the  mammse  may  be  ex- 
perienced, a  severe  and  distressing  complaint, 
and  one  difficult  to  cure.  It  is  often  found  in 
women  who  undergo  excessive  sexual  stimulation 
without  the  natural  sequence  of  pregnancy.  Such 
cases  are  sometimes  dependent  upon  small  fibrous 
tumours,  inflammatory  areas  of  thickened  tissue,  or 
little  cysts.  The  removal  of  these  cures  the  pain. 
In  other  cases,  there  is  some  definite  mischief  in 
the  pelvic  organs  of  generation  to  be  detected  and 
remedied.  In  other  cases  the  patient  is  anjemic  or 
depressed.  In  the  treatment  of  such  cases,  iron 
and  blisters,  with  nourishing  diet,  are  indicated. 
Galvanism,  judiciously  employed,  is  a  most  valuable 
remedy  in  mammary  neuralgia. 

In  large,  lax,  pendulous  breasts,  the  separate 
lobes  of  which  each  is  composed  may  excite  appre- 
hension of  the  existence  of  a  tumour.  But  new- 
growths  are  so  rarely  developed  during  pregnancy, 
that  the  greatest  caution  must  be  exercised  in  the 
diagnosis  of  their  nature. 

Very  rarely,  no  change  whatever  in  the  breasts 
accompanies  pregnancy  (agalactia),  under  which 
circumstances  there  is  an  absence  of  the  secretion  of 
milk  after  parturition. 

Inflammation  of  the  Breast. — Abscess.^ 
Synon.  :  Mastitis. 

Etiology. — Before  lactation  acute  inflammation 
of  the  breasts  is  uncommon  :  after  lactation,  it  is 
frequent.  The  slightest  unusual  fulness  or  '  knotti- 
ness '  discovered  after  the  infant  has  been  sucking, 
and  when  the  ducts  and  their  terminal  secreting 
vesicles  should  be  empty,  requires  immediate  atten- 
tion. Congestion  of  a  lobule  or  lobe  with  milk 
produces  the  nodule,  and  the  cause  of  the  impedi- 
ment to  its  escape  should  be  sought  for.  The  state 
of  the  nipple  is  generally  the  origin  of  the  difficulty. 
In  many  women  the  nipple  is  very  small  and  un- 
developed, perhaps  only  on  one  side,  so  that  the 
infant,  especially  if  not  very  strong,  has  great  diffi- 
culty in  obtaining  sufficient  milk,  and  its  efforts 
cause  pain  in  the  part.  This  circumstance  induces 
the  mother  to  prefer  suckling  with  that  breast  the 
nipple  of  which  is  perfect,  and  the  infant  soon  ap- 
preciates the  advantage  of  that  side.  Consequently 
the  gland-tissue  of  the  breast  with  the  imperfect 
nipple  becomes  congested.  Every  time  the  infant 
sucks  it  becomes  worse,  more  and  more  pain  and 
irritation  are  excited,  the  orifices  of  one  or  more  of 
the  ducts  in  the  nipple  become  blocked,  and  perhaps 
the  infant  refuses  to  suck  the  breast.  In  the  mean- 
time the  gland  becomes  more  and  more  distended, 
and  the  nipple  deeply  buried,  until  at  last  suckling 
is  impracticable.  Probably  none  of  these  increasing 
troubles  have  been  stated  to  the  attendant  surgeon  ; 
and,  when  he  is  consulted,  he  finds  the  breast  to  be 
in  the  state  presently  to  be  described.  Either  the 
orifice  of  a  duct  is  obstructed  by  epithelium,  or  a 
superficial  ulceration  exists  around  it.  The  entrance 
of  pyogenic  bacteria  through  such  a  lesion  near  or 
upon  the  nipple  is  the  immediate  cause  of  the  mam- 
mary abscess. 

Inflammation  of  the  breast  is  most  frequent  in 
primiparse,  and  within  the  first  month  after  parturi- 
tion. 

Inflammation  does  not  often  occur  at  the  time  for 
weaning  the  infant,  nor  in  the  passive  state  of  the 
breast.   Small  chronic  abscesses  with  thickened  walls 
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are,  however,  occasionally  found  in  middle  life,  and 
the  accompanying  enlargement  of  the  axillary  glands 
and  slight  retraction  of  the  nipple  may  lead  to  such 
cases  being  mistaken  for  cancer. 

Symptoms. — First,  hardness  is  felt,  '  a  knot,'  in 
some  part  of  the  breast  ;  this  enlarges,  and  may 
attain  to  considerable  dimensions  before  causing 
pain  or  even  uneasiness.  Next,  pain  is  felt  during 
suckling  ;  this  increases  each  time  the  infant  sucks. 
The  integuments  then  become  pink,  and  afterwards 
red,  tense,  and  shining  ;  more  or  less  of  the  breast 
feeling  very  inelastic,  firm,  prominent,  and  heavy. 
Pain  is  now  often  very  severe,  and  great  constitutional 
disturbance  is  excited.  In  the  centre  of  the  redness 
the  skin  becomes  of  a  purplish  tint  ;  around  this  it 
is  oedematous  ;  and  with  the  finger,  at  the  centre  of 
the  purple  zone,  a  slight  depression  and  softening 
spot  can  be  detected.  An  abscess  now  exists,  and 
fluctuation  is  more  or  less  marked  in  proportion  to 
the  quantity  of  pus.  At  the  purple  centre  the  cuticle 
has  probably  by  this  time  separated  trom  the  cutis  ; 
and  a  vesicle  containing  serum,  either  yellow,  or 
slightly  tinged  with  blood,  indicates  that  ulceration 
of  the  cutis  is  proceeding,  and  that  the  pus  will  soon 
escape.  The  above  is  a  brief  description  of  the 
objective  signs  noticeable  in  untreated  cases  of  local 
inflammation  advancing  to  and  terminating  in  sup- 
puration and  abscess.  It  is  not  possible  to  state  the 
exact  period  of  time  required  for  the  accomplish- 
ment of  these  definite  changes,  as  this  varies  with 
many  local  and  constitutional  circumstances. 

Varieties. — When  suppuration  has  taken  place, 
the  exact  site  of  the  abscess  should  be  carefully 
ascertained.  It  may  be  situated  over  the  body  of 
the  gland,  within  it,  or  beneath  it. 

When  overlying  or  superficial  to  the  body  of  the 
breast,  the  course  of  the  disease  is  rapid.  In  these 
cases  the  constitutional  disturbance  is  usually  trifling. 

Both  the  local  and  constitutional  symptoms  are 
much  more  severe  when  inflammation  affects  the 
body  of  the  gland,  and  pus  collects  between  its  lobes. 
The  progress  of  the  disease  is  tedious  ;  the  pointing 
of  the  pus  is  slow,  and  the  exact  spot  at  which  it  may 
reach  the  surface  is  for  a  long  time  doubtful.  In 
the  majority  of  cases  it  makes  its  way  between  the 
ducts,  and  reaches  the  surface  near  the  areola  or 
within  its  area  ;  usually  to  the  sternal  side  of  the 
nipple,  where  the  gland-tissue  is  thinnest. 

When  the  abscess  forms  beneath  the  breast  the 
local  appearances  are  quite  characteristic.  The 
gland  itself  seems  little  involved,  but  it  is  pushed 
prominently  fc^rwards  and  seems  to  rest  upon  a 
cushion  of  fluid.  To  the  touch  the  elasticity  of 
the  swelling  is  very  striking,  and,  without  producing 
additional  pain,  a  slight  bulging  of  the  walls  of  the 
abscess  may  sometimes  be  produced  at  the  periphery 
of  the  gland  when,  with  the  palm  of  the  hand  and 
outspread  fingers,  compression  is  made  from  the 
front  backwards  against  the  thorax.  The  patient 
should  be  recumbent.  The  pus  in  these  cases  often 
points  somewhere  around  the  borders  of  the  body  of 
the  gland. 

Treatment. — Great  attention  should  be  given 
to  the  nipples  of  primiparie.  Prophylactic  measures 
'should  be  instituted  when  there  is  reason  to  fear  that 
a  defective  development  of  the  nipple  will  interfere 
w  ith  the  free  flow  of  the  milk,  and  it  may  occasion- 
ally be  necessary  to  forbid  suckling  on  account  of 
ihe  mechanical  impediments  and  the  pain  caused  by 
the  attempt.  If  the  nipple  be  imperfect,  precautions 
should  be  taken  to  prevent  the  gland  itself  from 


becoming  congested,  and  if  the  infant  cannot  draw 
the  milk  sufficiently,  some  mechanical  means  should 
be  employed  to  efifect  this  object.  The  nipple  itself 
should  be  examined.  If  its  end  be  more  than  usually 
coated  with  secretion,  or  the  openings  of  the  ducts 
seem  to  be  obstructed  with  an  excess  of  epithelium, 
attempts  may  be  made  to  remove  it.  If  abrasions, 
ulcers,  'cracks,'  or  '  chaps  '  are  visible  between  the 
rugae,  a  soothing  application,  or  a  weak  solution  of 
carbolic  acid,  should  be  used.  Ablution  with 
warm  boiled  water,  or  the  contact  of  a  little  moist 
boric  lint,  covered  with  gutta-percha  tissue,  is  often 
sufficient  ;  or,  if  there  be  much  secretion  from  the 
glands  on  the  nipple,  after  cleansing  its  surface, 
some  dry  powder  is  beneficial,  such  as  carbonate  of 
magnesium,  oxide  of  zinc,  or  starch  powder. 

When  actual  congestion  of  the  gland-tissue  exists, 
mechanical  means  should  be  used  to  reduce  it. 
Supporting  the  gland  with  strips  of  plaster  and  a 
bandage  is  sometimes  very  useful.  When  inflamma- 
tion is  excited  the  infant  must  be  weaned,  and  the 
milk  drawn  off  by  the  breast-pump  from  the  oppo- 
site mamma.  The  patient  must  be  purged  and  placed 
on  a  dry  diet,  while  iodides  and  belladonna  must  be 
administered  internally.  The  application  of  gly- 
cerin of  belladonna  and  a  suitable  support  of  the 
breast  are  also  of  great  service,  and  gentle  massage 
by  the  hand  of  the  nurse,  directed  from  the  nipple 
towards  the  periphery  of  the  gland,  is  often  beneficial. 

As  soon  as  the  presence  of  pus  is  ascertained,  it 
should  be  evacuated  by  means  of  a  short  incision 
radiating  from  the  nipple.  This  must  be  kept  open 
by  as  large  a  drainage-tube  as  the  incision  will  admit, 
and  the  strictest  antiseptic  treatment  should  be  em- 
ployed. The  omission  of  the  latter  is  very  likely 
to  lead  to  burrowing  of  pus  and  the  development  of 
troublesome  sinuses. 

The  constitutional  powers  of  the  patient  must  be 
well  supported,  and  the  general  health  maintained 
by  every  possible  means. 

The  sequela  of  suppuration  in  an  organ  composed 
of  so  much  connective  tissue,  and  endowed  with  its 
peculiar  function,  sometimes  cause  great  trouble  ;  they 
are,  however,  much  less  frequently  met  with  now  than 
before  the  introduction  of  the  antiseptic  treatment. 
They  are  protracted  induration,  sinuses,  and  fistula, 
through  which  last  the  milk  persistently  escapes. 
Induration  of  the  whole  or  part  of  the  breast  sub- 
sides when  lactation  ceases,  and  the  organ  in  due 
time  res\mies  its  healthy  state.  Sinuses  and  fistulas 
may  require  incisions,  but  the  ordinary  methods  for 
their  cure  should  be  adopted  l>efore  having  recourse 
to  a  treatment  often  involving  much  subsequent 
deformity. 

Any  considerable  fulness  of  the  breast  occurring 
when  the  process  of  weaning  the  infant  is  begun 
may  be  relieved  by  mechanically  drawing  the  milk 
in  just  sufficient  quantity  to  diminish  the  fulness. 

In  the  chronic  abscess  of  middle  life  an  exploratory 
incision,  which  often  furnishes  the  only  certain 
guide  in  diagnosis,  constitutes  the  most  satisfactory 
treatment. 

Tubercular  Abscess  of  Breast.— This  affec- 
tion is  rare,  but  very  important.  The  abscesses  are 
generally  chronic  or  '  cold '  abscess,  the  skin  over 
them  being  blue,  and  the  pus  they  contain  thin  and 
watery.  The  Bacillus  tuberculosis  may  be  found  in 
the  discharge.  The  abscesses  are  frequently  mul- 
tiple, and  the  breast-tissue  may  be  extensively 
destroyed.  The  axillary  glands  are  enlarged  and 
caseous.     The   surgical  treatment  lies   in  either 
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opening  and  erasion  of  the  cavities  and  glands,  or 
removal  of  the  entire  disease.  The  climatic  and 
other  general  treatment  for  tubercular  maladies 
should  be  thoroughly  carried  out. 

Galactocele. — An  accumulation  of  milk,  to 
which  this  term  is  given,  may  result  from  the  burst- 
ing or  the  obstruction  of  a  lactiferous  tube,  and  form 
a  tumour  in  the  connective  tissue  of  the  breast.  -  The 
swelling  always  appears  first  during  lactation.  It 
may  vary  in  size  from  time  to  time  ;  sometimes  en- 
larging rapidly  as  suckling  goes  on.  Two  varieties 
are  met  with.  In  the  one  form  there  is  a  single  swell- 
ing near  the  nipple,  quite  superficial,  and  quickly 
recognisable  by  its  objective  signs.  In  the  other 
there  may  be  several  swellings  distinguishable  in  the 
substance  of  the  gland,  as  well  as  on  its  surface,  all 
of  comparatively  small  size,  very  firm  and  globular. 
In  the  same  gland  they  vary  very  much  in  size  and 
in  the  degree  of  resistance  they  offer  to  manipula- 
tion. The  discrimination  between  these  tumours 
and  others  in  the  breast  is  easy,  if  it  can  be 
ascertained  with  exactness  that  the  swelling 
appeared  somewhat  suddenly  during  suckling,  and 
that  its  size  varied  with  that  function. 

In  cases  of  long  standing,  the  contents  of  the  cyst 
become  solid  in  proportion  to  the  quantity  of  the 
fluid  constituents  of  the  milk  absorbed,  and  the  cyst- 
wall  itself  is  very  often  rigid  and  even  may  become 
calcareous.  Such  cases  have  been  confounded  with 
cancer. 

Treatment. — The  treatment  of  the  chronic 
cases  consists  in  dissecting  out  the  cyst. 

Chronic  lobular  mastitis. — When  the  tissues 
of  a  mature  ljut  perfectly  passive  gland  are  examined 
with  the  microscope,  the  c;-ecal  terminations  of  the 
ducts  are  found  to  be  small,  and  little  else  than 
fibrous  tissue  is  seen.  Here  and  there,  at  their 
blind  ends,  spaces  may  be  detected  containing  minute 
aggregations  of  epithelium.  But  when,  under  some 
sympathetic  excitement,  with  derangement  of  the 
functions  of  the  pelvic  generative  organs,  the  secre- 
ting cells  of  the  gland  become  active  and  are  dis- 
tended with  epithelium,  the}'  induce  more  or  less 
enlargement  of  the  breast.  This  condition  of  things 
is  called  chronic  lobular  mastitis,  and  should  perhaps 
more  properly  be  included  among  the  inflammatory 
diseases  of  the  organ.  But  of  such  affections  there 
is  this  important  fact  to  be  noticed.  The  whole 
breast  need  not  be  necessarily  involved.  On  the 
contrary,  one  lobe  only  may  be  excited,  and  when 
this  occurs  the  existence  of  a  tumour  is  declared. 
When,  after  excision,  such  enlarged  lobes  are 
carefully  examined  with  the  microscope,  normal 
gland-tissue  is  seen,  the  cajcal  ends  of  the  ducts  are 
readily  recognised,  and  their  immediate  association 
with  the  excretory  channels  may  be  observed.  The 
former  are  gorged  with  epithelium  ;  and  true 
gland-tissue,  less  its  peculiar  secretion,  has  been 
developed. 

Symptoms. — Associated  with  this  state  of  the 
issues  of  the  breast,  the  patient  complains  of  pain, 
both  local  and  spreading  over  a  very  wide  area.  To 
express  as  briefly  as  possible  the  superficial  regions 
affected  and  over  which  pain  is  felt,  the  reader 
must  be  reminded  of  the  distribution  of  the 
descending  cutaneous  branches  of  the  cervical 
plexus,  and  of  the  lateral  and  anterior  cutaneous 
branches  of  the  second,  third,  fourth,  and  fifth 
intercostal  nerves.  From  these,  special  filaments 
are  distributed  to  the  breast  ;  and  to  the  site  of 
exit  of  one  or  more  of  them  at  the  intercostal 


foramina,  the  source  of  the  pain  is  referred  b)'  the 
patient.  The  skin  of  the  neck,  shoulder,  side 
of  thorax,  and  inside  of  arm  receives  filaments 
from  the  same  source.  Hence  an  explanation  of 
the  widely  diffused  pain. 

It  is  of  the  first  importance  to  discriminate 
between  this  state  of  the  gland-tissue  and  substantial 
new-growths,  especially  because  the  latter  cannot 
be  removed  by  natural  processes,  while  the  former 
most  probably  will  be.  The  objective  signs  are  the 
following  :  to  the  touch  the  implicated  gland-tissue 
is  nodular,  and  mingled  with  the  body  of  the  organ. 
If  the  whole  breast  be  large  and  relaxed,  the  tips  of 
the  fingers  may  be  insinuated  between  the  borders 
of  the  indurated  lobe  and  the  lobes  not  affected. 
If  the  entire  body  of  the  gland  be  morbidly  firm, 
it  feels  like  a  disc-shaped  mass  lying  on  the  thorax, 
under  the  borders  of  which  the  fingers  can  be 
pressed.  Occasionally,  at  one  or  more  spots  along 
the  periphery  of  the  gland,  irregular  nodules  are 
perceptible,  projecting  into  the  connective  tissue 
around  them.  When  one  lobe  is  affected,  the 
shape  of  the  induration  may  correspond  with 
that  of  a  lobe — i.e.  broad  at  the  periphery  and 
gradually  narrowing  towards  the  areola.  Pain  is  of 
assistance  in  forming  a  diagnosis  in  these  cases  ; 
but  the  source  and  course  of  the  pain  must  be 
carefully  traced.  Generally  manipulation  of  the 
induration  produces  increased  pain  ;  occasionally 
a  mere  touch  is  intolerable.  Light  pressure  should 
be  made  over  the  points  of  exit  of  both  the  anterior 
and  lateral  branches  of  the  intercostal  nerves,  when 
the  pain  excited  thereby  will  correspond  with  the 
nerve-filaments  of  the  affected  lobe.  Pressure  along 
the  upper  dorsal  spinous  processes  usually  excites 
pain  also.  The  morbid  affections  above  described 
occur  in  single  women,  married  but  sterile  females, 
and  young  widows,  at  any  age  between  twenty  and 
forty  years.  More  or  less  disturbance  of  the 
catamenia  co-exists,  either  in  relation  to  the 
frequency  or  quantity  of  the  discharge.  The 
patient  complains  of  languor  and  inability  for  bodily 
or  mental  exertion  ;  and  she  is  desponding  and 
often  alarmed  at  the  consequences  suggested  by 
sympathising  friends.  She  is  irritable,  emotional, 
restless  at  night,  and  loses  appetite  for  food,  as  well 
as  all  desire  for  social  enjoyments. 

Diagnosis. — An  exact  diagnosis  may  be  made  if 
the  manipulator  examines  the  organ  methodically. 
He  should,  first,  gently  grasp  the  induration 
between  the  thumb  and  fingers,  when  it  wiM  be 
distinctly  appreciable.  Afterwards,  placing  the 
palmar  surface  of  the  fingers  over  the  surface  of  the 
breast  and  gently  pressing  backwards  against 
the  thorax,  the  induration  will  not  be  detected. 
Should  there  still  remain  any  doubt  on  the  subject, 
the  patient  should  be  placed  on  her  opposite  side 
on  a  sofa,  and  in  this  posture,  if  there  exists  any 
substantial  mass,  the  integument  is  usually  elevated 
by  it. 

As  a  general  rule  it  may  be  stated  that  if  a  dis- 
tinct lump  is  felt  by  the  fingers  of  the  surgeon 
wh^  laid  flat  upon  the  mamma  this  is  more  than 
mere  chronic  mastitis.  Such  a  lump  or  prominence 
will  be  probably  a  cyst  or  an  early  cancerous 
nodule. 

Treatment. — The  treatment  of  these  cases  con- 
sists in  careful  attention  to  the  general  health. 
Local  soothing  applications  are  usually  futile,  and, 
except  in  cases  of  extreme  pain,  are  unadvisable  ; 
but  strapping  with  belladonna  plaster  may  give 
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relief,  and  will  serve  to  support  the  breast  and  to 
prevent  manipulation  of  the  part,  and  the  conse- 
quent frec|uent  recurrence  of  the  patient's  thoughts 
to  it.  Should  the  gland  be  heavy  and  pendulous,  a 
thin  suspensory  bandage  may  be  adjusted. 

The  administration  of  iodide  of  potassium  is 
sometimes  beneficial,  especially  when  combined 
with  salts  of  iron  ;  strapping  with  mercurials  is  also 
advocated.  The  proliferation  of  the  epithelium, 
which  is  so  marked  in  these  cases,  is  often  difficult 
to  differentiate  from  early  cancerous  change.  If  a 
breast  affected  with  this  disorder  prove  rebellious 
to  treatment,  especially  in  a  woman  near  the  age  of 
the  menopause,  removal  is  probably  the  safest 
course  to  adopt. 

Cysts. — Formerly  a  class  of  tumours  was  de- 
scribed as  occurring  in  the  mammary  gland  to  which 
the  term  '  mixed  tumours  '  was  applied.  The  con- 
fusion which  this  term  indicated  was  largely  due  to 
the  fact  that  recognition  was  not  given  to  the 
secondary  degenerative  changes — fatty,  mucoid,  &c. 
— which  occur  in  ordinary  new-growths.  Again,  the 
phenomena  of  intra-cystic  growth  give  origin  to  very 
complex  tumours  which,  however,  are  now  described 
as  duct-papilloma  or  duct-cancer,  according  to  the 
confinement  of  the  epithelium  within  the  cyst-walls, 
or  its  disorderly  invasion  of  the  surrounding  struc- 
tures. 

Cysts  of  the  breast  are  more  common  than 
generally  believed,  and  are  too  often  confounded 
with  more  serious  disease.  These  formations  may 
contain  serous  fluid  or  milk  (galactocele).  Such  are 
cases  of  retention-cysts.  A  blockage  of  the  duct 
from  some  injury  or  inflammatory  action  occurs  and 
secretion  accumulates  behind.  Milk-cysts  have 
already  been  referred  to  under  the  name  of  galacto- 
cele. The  semts  cysts  may  be  single  or  multiple, 
and  their  contents  may  be  clear  or  coloured. 
Coloured  fluids  generally  indicate  that  the  cyst  is 
not  quite  simple,  but  that  a  growth  exists  upon  the 
cyst-wall.  Such  a  growth  may  be  papillomatous, 
sarcomatous,  or  actually  cancerous  ;  and  large  cysts 
of  the  mamma,  the  walls  of  which  are  largely  com- 
posed of  sarcomatous  or  cancerous  material,  are  not 
unknown.  These  must  not  be  confounded  with 
cysts  formed  in  pre-existing  tumours  from  hemor- 
rhage or  degeneration.  In  rare  instances  hydatid 
cysts  are  found  in  the  breast,  and  hxmatomata  are 
apt  to  occur  in  this  organ  after  blows  and  injuries. 
Sebaceous  cysts  are  very  rare  in  the  skin  over  the 
mammse. 

The  most  important  cyst  of  the  breast  is  the  one 
associated  with  inflammatory  obstruction  of  the 
ducts.  It  is  common  in  chronic  mastitis,  and  in 
single  women  of  thirty-five  to  forty  years  of  age.  It 
forms  a  hard  globular  tumour  of  the  size  of  a  nut  or 
pigeon's  egg,  deep  in  the  breast,  and  often  movable. 
An  important  hint  as  to  its  true  nature  is  afforded 
by  the  variability  of  its  size  and  tension  according 
to  the  exudation  or  absorption  of  fluid.  This 
symptom  never  occurs  in  true  new-growths.  Some- 
times an  escape  of  fluid  takes  place  from  the  nipple, 
saturating  the  linen  of  the  patient.  The  exact 
diagnosis  of  all  cystic  swellings  of  the  mamma  is 
often  only  conjectural  before  an  exploratory  incision 
is  made.  A  knowledge  of  this  fact  will  prevent 
the  serious  error  of  removing  the  entire  breast  for 
an  affection  which  may  be  dealt  with  by  minor 
measures. 

Treatment.— The  treatment  of  cysts  of  the 
breast  is  often  fraught  with  difficulty,  and  only 


general  rules  can  here  be  stated.  I.  The  simple 
serous  cysts  may  be  tapped  and  injected  with 
carbolic  acid  or  solution  of  iodine  ;  but  this  is  not 
certainly  curative.  2.  When  the  contained  fluid  is 
coloured,  the  cvst'with  its  capsule  must  be  dissected 
away.  3.  If  the  intra-cystic  growth  be  abundant  and 
suggestive  of  cancer  or  sarcoma,  complete  removal 
of  the  breast  should  be  carried  out.  4.  When  cysts 
have  formed  in  pre-existing  tumours,  the  considera- 
tion of  the  surgeon  must  be  directed  to  the  nature 
of  the  tumour  and  not  to  the  cystic  changes  in  it. 
5.  Such  cysts  as  hydatids,  sebaceous  cysts,  or  cystic 
formations  containing  exti'avasated  blood  are  treated 
on  ordinary  surgical  principles.  6.  When  simple 
cysts  are  multiple,  and  especially  when  they  return 
repeatedly  and  are  associated  with  chronic  mastitis, 
removal  of  the  breast  is  probably  the  best  treatment 
to  adopt. 

In  reference  to  the  difficulty  of  ascertaining  the 
nature  of  intra-cystic  growths,  it  may  be  pointed 
out  that  so  rapid  are  the  processes  of  modern 
histological  methods  that  an  expert  can  prepare 
and  stain  a  section  in  seven  to  ten  minutes,  and 
thus  the  nature  of  the  growth  can  be  ascertained 
during  the  time  of  operation,  and  the  extent  of  the 
latter  determined  accordingly. 

Nev\/-G  rowths. — A  simple  classification  of  the 
various  tumours  and  cysts  of  the  breast  may  be  thus 
presented  : — 

/  Lipoma  \ 
Enchondroma  I 
Benign  tumours  which   Osteoma  >    '  • 

imitate  in  their  tissue-  Angioma  J 
normal  structures.      j  Fibro-adenoma  Common. 
I  Pure  fibroma 


'  Pure  adenoma 


Rare. 


Malignant  tumours  t,,  •  .  •  r 
,  °.  ,  .  ...  I  1  he  varieties  or 
having  their  origin  in  > 

=>  .     ^.    °        [  sarcoma 
connective  tissue.  ) 

Malignant       tumours  \ 

having  their  origin  in   xhe  carcino- 
glandular  epithelium  >-  ^-lata 
and  the  epithelium  of 
ducts.  ) 

The  innocent  tumours  composed  of  fatty,  cartila- 
ginous, or  nasvoid  tissue  are  so  exceptional  as  to 
need  no  further  mention  here. 

Adenomata. — The  common  and  important  inno- 
cent tumour  of  the  breast  is  the  adenoma  or  fibro- 
adenoma, which  closely  resembles  in  its  structure 
the  glandular  mammary  tissue.  Various  terms  have 
been  assigned  to  this  tumour,  namely.  Chronic 
Mammary  Tumour,  Tuincur  adeuoide.  Corps 
fibi-ettx,  Hypertrophic  partielle.  Mammary  Glandu- 
lar Tumour,  Fibroma,  Adenocele.  It  consists 
chiefly  of  fibrous  tissue  :  casca  or  acini  of  secreting 
structures,  with  more  or  less  distinctly  marked 
traces  of  ducts,  are  interspersed  throughout  the 
mass. 

Adenomata  are  developed  in  the  breasts  of  young 
unmarried  women  from  the  age  of  puberty  upwards  ; 
rarely  after  thirty,  but  very  commonly  before  that 
age.  They  may  be  intraglandular,  occupying  the 
substance  or  body  of  the  gland,  and  having  the 
normal  gland-tissue  investing  them.  In  other 
instances  they  seem  to  be  attached  by  a  kind  of 
pedicle  either  to  its  surface  or  its  margin.  In  every 
instance  they  lie  within  the  fascial  investment  of 
the  organ.     When  attached,  as  just  described, 
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their  remarkable  mobility,  slight  lobulation  of  sur- 
face, and  firmness,  coupled  with  the  youth  of  the 
patient,  are  sufficient  indications  of  the  harmlessness 
of  their  nature.  Usually  they  occur  singly  and  in 
one  breast  :  they  may  be  multiple  and  in  both 
breasts.  The  only  means  by  which  they  can  be 
removed  is  excision.  In  young  persons,  however 
large  the  tumour,  its  removal  should  be  always 
attempted  without  cutting  away  any  portion  of  the 
normal  breast.  In  most  cases  this  can  be  done, 
especially  if  the  patient  be  youthful  and  the  growth 
of  medium  size,  even  should  it  be  developed  in  the 
body  of  the  gland  and  extend  through  it  to  the 
pectoral  muscle.  After  thirty-five  years  of  age  it  is 
expedient  to  remove  the  breast  as  well  ;  for  these 
tumours  are  then  sometimes  associated  with 
cancerous  growth.  A  section  shows  a  solid,  uni- 
form surface,  divided  into  lobes  and  lobules  by 
fibrous  septa,  sometimes  slightly  broken  up  by 
fissures  or  clefts  in  which  there  appears  a  little 
clear  tenacious  fluid.  The  section  is  often  very 
succulent,  at  other  times  only  moist  ;  its  hue  may 
be  greyish,  yellow,  or  almost  white.  Its  vascularity 
is  scarcely  perceptible.  The  prognosis  in  these 
cases  is  invariably  favourable. 

Carcinoma  and  Sarcoma. — The  usual  period 
for  the  appearance  of  cancer  in  the  female  breast  is 
between  the  ages  of  35  and  55,  but  instances  occur 
in  younger  and  also  in  older  women.  Blows, 
inflammation,  old  abscesses,  and  retracted  nipples, 
are  potent  predisposing  causes.  Various  kinds  of 
carcinomata  are  described,  but  the  spheroidal- 
celled  growth  is  the  common  one.  This  may 
undergo  colloid  or  fatty  change,  and  may  also  be 
mixed  with  blood-cysts.  Thus  the  terms  '  coUoid 
cancer  '  and  '  hemorrhagic  cancer  '  have  originated. 
A  peculiar  kind  of  cancer  has  also  been  described 
which  appears  to  originate  in  papillary  growths  in 
the  ducts.  The  epithelium  is  columnar  in  shape, 
and  the  tumour  is  soft  and  honeycombed  with 
cysts  of  various  sizes,  containing  coloured  fluid 
(ditct-cancef).  The  commencement  of  cancer  of 
the  breast  in  a  peculiar  affection  of  the  skin  round 
the  nipple  known  as  '  Paget's  disease '  or  '  malig- 
nant dermatitis  of  the  nipple  must  not  be  over- 
looked.   See  Nipple,  Diseases  of. 

Symptoms. — The  clinical  history  of  cancer  of 
the  breast  is  of  surpassing  importance  ;  in  its 
early  beginning  this  serious  malady  is  too  often 
ignored  or  concealed,  and  the  extreme  necessity  of 
detecting  and  treating  it  in  its  earliest  stage  is  still 
often  overlooked.  The  affection  may  be  noted 
accidentally  as  a  small  lump  or  tumour,  or  a  mere 
hardening  not  larger  than  a  pea  or  bean  in  the 
breast-substance.    Pain  is  usually  absent. 

Rarely,  the  whole  organ  is  simultaneously  infil- 
trated, but  most  frequently  one  lobe  only  is  affected. 
The  infiltration  is  often  central  in  the  body  of  the 
gland,  especially  when  ihe  organ  is  atrophied,  and 
the  reverse  occurs  when  the  extreme  edge  of  a  lobe 
is  affected  at  its  periphery.  The  infiltration  may 
steadily  increase  until  the  whole  breast  forms  a 
rigid,  solid  mass  ;  but  most  frequently  the  larger 
part  of  the  organ  remains  unaffected.  The  disease 
gives  rise  by  its  contraction  to  much  deformity  of 
the  region,  to  dimpling,  corrugation,  and  irregu- 
larities of  the  otherwise  rotund  integuniental  sur- 
face. The  nipple,  just  in  proportion  to  the  effect 
of  the  growth  upon  the  ducts,  becomes  retracted  or 
drawn  towards  the  tumour.  Sooner  or  later  the 
integument  over  the  growth  becomes  adherent  to  it, 


infiltrated,  and  red,  and  advances  towards  ulcera- 
tion. An  ulcer  now  forms,  the  edges  of  which  are 
everted,  ragged,  and  attached  to  the  growth 
beneath.  A  hole  extending  into  the  tumour 
becomes  deeper  and  deeper  ;  ichorous  discharges, 
more  or  less  profuse,  continue  without  much  pain  ; 
and  the  patient  becomes  at  last  worn  out  by  fever 
and  septic  infection,  or  succumbs  to  the  ravages  of 
a  cancerous  growth  in  a  vital  organ. 

The  rate  of  progress  of  this  disease  varies  re- 
markably. In  some  individuals  the  disease  does 
not  destroy  life.  In  general  terms  its  progress  may 
be  said  to  vary  directly  with  the  age  and  vigour  of 
the  individual.  In  young  women,  especially  when 
pregnant  or  during  lactation,  cancer  advances  with 
such  rapidity  that  no  operative  measures  seem  of 
much  avail.  In  old  and  withered  women,  on  the 
other  hand,  the  disease  may  remain  quiescent  for 
years,  or  may  actually  retrogress  {atrophic  cancer). 
It  is  upon  these  natural  vagaries  of  the  disease  that 
quacks  and  impostors  flourish  ;  for  any  remedy 
taken  in  a  case  of  atrophic  or  withering  cancer 
is  sure  to  receive  the  credit  for  what  is  really 
the  natural  course  of  the  malady.  The  diagnosis 
of  cancer  of  the  breast  is  usually  obvious  ;  on  the 
other  hand  it  may  be  most  difficult  even  for  ex- 
perts. 

Treatment. — Nothing  but  operation  is  of  any 
value.  All  vaunted  remedies,  such  as  electricity 
and  patent  preparations,  do  not  bear  the  investi- 
gation of  scientific  and  unprejudiced  observers. 
Removal  of  the  ovaries  and  the  administration  of 
thyroid  extract  have  seemed  to  check  the  growth, 
and  especially  the  pain  of  inoperable  recurrent 
cancer.  For  other  cases  this  treatment  is  more 
severe  and  not  so  certainly  beneficial  as  the 
ordinary  operation.  The  results  of  the  modern 
operation  for  cancer  enable  the  surgeon  to  give  a 
far  more  hopeful  view  of  the  future  of  the  patients 
than  was  formerl}'  possible.  Cases  of  prolongation 
of  life  for  periods  of  from  three  to  six  years  are 
fairly  common,  and  even  in  cases  where  the  disease 
returns  the  avoidance  of  a  huge  fungating  mass 
upon  the  chest-wall  is  a  boon  which  can  hardly  be 
over-estimated.  The  two  essentials  to  success  are 
early  and  free  removal.  In  cases  which  have  been 
neglected  and  concealed,  and  in  which  glands  are 
extensively  involved,  respite  is  generally  all  that 
can  be  hoped  for. 

The  modern  operation  consists  in  not  only 
removing  the  breast  and  all  its  outlying  lobules, 
but  also  the  fascia  over  the  pectoral  muscle,  and  the 
muscle  itself,  should  the  growth  be  at  all  extensive. 
The  glands  and  connective  tissue  in  the  axilla  are 
in  all  cases  to  be  carefully  dissected  out.  Should 
the  pectoral  muscle  not  be  cut  away,  it  may  be 
divided,  and  this  will  give  very  free  access  to  the 
axilla  and  permit  the  removal  of  all  axillary  tissue. 
The  cut  muscle  can  be  reunited  with  catgut  or 
kangaroo-tendon.  Great  care  must  also  be 
exercised  in  the  removal  of  all  integument  involved, 
and,  should  the  parts  not  come  together,  the 
method  of  Thiersch,  or  some  other  form  of  skin- 
grafting,  must  be  employed  [see  Skin-grafting). 
If  strict  asepsis  be  ensured  these  extreme  operations 
are  not  dangerous.  They  should,  however,  only 
be  performed  by  experienced  operators  who  will 
not  hesitate  to  dissect  out  the  fat  and  axillary 
glands  from  the  nerve-trunks  and  great  vessels. 
Imperfect  removal  of  the  disease  is  followed  by 
rapid   recurrence,    and   the   operation   falls  into 
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undeserved  disrepute  owing  to  the  imperfect  and 
faulty  action  of  its  performer. 

Sarcoma. — Under  this  heading,  as  well  as  that 
formerly  employed  of  '  fibroplastic  tumour,'  we 
include  a  group  of  new-growths  composed  of 
sarcoma-tissue,  with  round,  spindle,  or  mixed  cells, 
in  which  are  interspersed  somewhat  modified  acini 
and  ducts  of  the  gland. 

The  microscopical  characters  of  the  tumours  are 
very  varied  and  peculiar,  and  in  some  instances 
closely  resemble  the  remarkable  tumours  (myeloma) 
present  in  connection  with  the  medullary  tissue  of 
bone. 

Sarcomatous  tumours  of  the  breast  are  found  in 
young  or  middle-aged  women.  They  have  been 
seen  in  girls  of  sixteen  and  twenty.  The  physical 
signs  are  those  of  a  round  or  oval  tumour,  which 
increases  progressively  or  grows  by  fits  and  starts. 
The  veins  over  the  tumour  are  enlarged,  and  the 
integument  is  dusky  and  sometimes  the  seat  of 
ecchymoses.  The  rate  of  growth  and  the 
associated  symptoms  correspond  with  the  degree  of 
malignancy  of  the  tumour.  Some  of  the  worst 
kinds  are  soft  and  jelly-like,  and  are  often  con- 
founded with  cysts  or  abscess.  Very  free  removal 
of  the  whole  breast  and  of  the  axillary  lym- 
phatics should  be  adopted  in  these  cases.  They 
are  apt  to  recur  iti  loco  after  removal,  and  when  of 
rapid  growth  in  pregnant  and  lactating  women  the 
prognosis  is  usually  of  a  gloomy  nature.  In  the 
more  slowly  growing  and  encapsuled  forms,  the 
prospect  for  the  patient  is  good. 

III.  Diseases  of  the  Male  Breast. — The 
male  has  sometimes  a  well-developed  mammary 
gland,  and  the  part  is  subject  to  the  same  diseases 
as  in  the  female.  Thus  cancerous  tumours,  fibro- 
adenomata,  and  cysts  may  all  occur  in  the  male 
breast.  Their  symptoms  and  clinical  history  are 
identical  with  what  is  found  in  the  female. 
All  these  affections  are  exceedingly  rare.  The 
simple  enlargement  of  the  organ  is  harmless,  and 
should  not  be  interfered  with.  At  the  age  of 
puberty  the  mammary  region  often  becomes 
painful,  owing  in  part  to  the  pressure  of  the  dress 
upon  the  mamilla  and  the  rudimentary  organ. 
Inflammation  followed  by  suppuration  has  been 
observed  at  this  time. 

IV.  Diseases  of  the  Nipple.— A  defective  for- 
iiiatioii  of  the  nipple  is  of  grave  importance,  and 
when  it  exists  measures  should  be  adopted  to  assist 
Its  elongation.  This  is  to  be  done  by  using  an 
exhausting-glass,  such  as  those  employed  to  empty 
the  gland  of  milk. 

Iiijla/iimation  and  its  effects  produce  much 
suffering,  and  at  the  period  of  suckling  frequently 
excite  deep-seated  mischief.  The  small  ulcers, 
called  'cracks'  or  'chaps,'  which  form  between 
the  ruga;  on  the  apex  and  sides  of  the  nipple,  may 
be  cured  by  a  dressing  of  boric  lint,  or  by  powdering 
the  part  with  carbonate  of  magnesium  or  oxide  of 
zinc  or  by  bathing  with  a  weak  solution  of  carbolic 
acid. 

Eczema  round  the  nipple  is  common,  and 
must  not  be  confounded  with  malignant  dermatitis. 
See  NlFl^LE,  Diseases  of. 

Pcudttlous  cutaneous  gmvths  occur  on  the  nipple 
and  should  be  excised. 

Cystic  follicular  tumours  are  sometimes  seen 
within  the  zone  of  the  areola. 

John  Birkett. 

A.  Marmadui-ie  Sheild. 


BREATH,  The.  — The  expired  air,  or  what  is 
familiarly  termed  the  breath,  is  important  both  from 
an  etiological  and  a  clinical  point  of  view,  and  the 
object  of  the  present  article  is  to  present  a  brief 
summary  of  the  main  facts  relating  to  this  subject, 
from  a  clinical  point  of  view. 

a.  The  breath  has  been  made  use  of  to  distinguish 
Ijetween  real  and  apparent  death.  See  Death, 
Signs  of. 

b.  The  temperature  of  the  expired  air  may  be 
altered.  In  some  conditions,  as  in  the  collapse-stage 
of  cholera,  it  becomes  cold,  and  this  may  be  percep- 
tible to  the  hand,  or  it  may  be  visible  in  consequence 
of  the  moisture  in  the  expired  air  being  condensed, 
even  when  the  surrounding  atmosphere  is  warm. 
On  the  other  hand,  the  temperature  of  the  breath 
may  be  raised,  as  in  febrile  diseases. 

c.  Chemical  examination  of  the  breath  may  prove 
of  service.  In  certain  affections,  as  during  an  attack 
of  asthma,  or  in  cases  of  extensive  bronchitis,  the 
amount  of  carbonic  acid  in  the  expired  air  is  more 
or  less  increased  ;  in  others,  such  as  in  the  collapse- 
stage  of  cholera,  this  constituent  may  be  very 
deficient.  Again,  chemical  examination  of  the 
breath  may  reveal  the  presence  of  a  poison  in  the 
system,  introduced  from  without,  for  example, 
hydrocyanic  acid.  It  has  also  been  employed  to 
show  the  existence  of  deleterious  products  generated 
within  the  body,  especially  in  cases  of  renal  disease. 

d.  Microscopical  examination  of  the  expired  air 
has  been  attempted,  but  at  present  no  results  of 
practical  value  have  been  obtained. 

e.  The  odour  of  the  breath  is  the  most  important 
character  demanding  attention  from  a  practical  point 
of  view.  At  the  outset  it  must  be  observed  that  in 
some  individuals  the  breath  seems  to  have  naturally 
a  disagreeable  odour,  which  cannot  be  referred  to 
any  particular  cause.  This  is  sometimes  only  tem- 
porary, and  in  females  may  only  be  noticed  at  the 
menstrual  periods.  It  must  be  borne  in  mind  that 
the  breath  is  frequently  unpleasant,  either  tempora- 
rily or  constantly,  owing  to  indulgence  in  certain 
articles  of  food,  or  in  certain  habits,  such  as  smoking 
or  chewing  tobacco. 

(i.)  The  odour  of  the  expired  air  may  aid  in  the 
recognition  of  a  poison  inhaled  or  swallowed.  The 
smell  of  prussic  acid  or  laudanum,  for  instance,  may 
be  revealed  when  either  of  these  is  present  in  the 
stomach.  In  cases  of  acute  alcoholic  poisoning,  the 
odour  of  the  alcohol  or  of  its  products  is  at  once 
apparent ;  and  in  persons  who  are  found  in  a  state  of 
unconsciousness,  the  smell  of  the  Ijreath  is  made  use 
of  as  one  of  the  diagnostic  signs  of  drunkenness,  if 
it  be  previously  ascertained  that  no  alcohol  has  been 
administered  as  a  restorative.  It  is  in  the  chronic 
forms  of  alcoholism  that  the  breath  gives  the  most 
valuable  information.  In  marked  cases  of  chronic 
alcoholism  it  has  a  quite  characteristic  odour  ;  more- 
over, this  peculiar  odour  often  enables  us  to  detect 
dram-drinkers,  and  to  explain  the  symptoms  of 
which  they  so  frequently  complain  ;  as  well  as  to 
detect  intemperance  in  candidates  for  life-insurance. 
Again,  the  breath  may  reveal  the  presence  of  certain 
metallic  poisons  in  the  system,  of  which  mercury  is 
the  most  important  example,  but  lead  may  also 
affect  its  odour.  In  cases  of  diabetes  mellitus,  and 
especially  diabetic  coma,  the  breath  may  have  a 
sweetish,  fragrant,  or  ethereal  odour,  attributed  to 
acetone. 

(ii. )  The  breath  has  peculiarities  of  odour  in 
many  different  diseases.    That  which  is  associated 
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with  the  febrile  condition  is  well  known.    In  various 
disorders  of  the  digestive  organs  the  breath  is  often 
very  offensive,  but  it  is  not  practicable  to  refer  any 
particular  odour  to  any  particular  disease  of  any 
of  these  organs  ;  it  may,  however,  be  affirmed  that 
an  unpleasant  smell  is  frequently  associated  with 
habitual  constipation.    In  cases  of  stercoraceous 
vomiting  the  breath  may  have  a  distinctly  fjecal  odour. 
In  this  relation  it  may  be  mentioned  that  in  some 
cases  of  phthisis  the  writer  has  noticed  a  sickly 
smell  of  the  breath  which  is  quite  characteristic, 
and  which  seems  to  depend  upon  the  state  of  the 
stomach.     In  cases  of  cerebral  disease,  also,  the 
breath   often   becomes   exceedingly  offensive,  on 
account  of  the  condition  of  the  alimentary  canal. 
Local  morbid  conditions  about  the  mouth,  throat, 
or  nasal  cavities  constitute  a  most  important  class  of 
affections  which  influence  the  odour  of  the  breath  ; 
in  many  cases  it  becomes  extremely  foul,  and  may 
be  quite  peculiar  in  its  characters.    Among  these 
conditions  should  be  specially  mentioned  want  of 
cleanliness  of  the  mouth  and  teeth  ;  decayed  teeth  ; 
diseased  bone  in  the  mouth  or  nose  ;  ulceration  or  gan- 
grene about  the  mouth,  especially  cancrum  oris,  and 
gangrenous  ulceration  along  the  gums  ;  suppuration, 
ulceration,  or  gangrene  in  the  throat,  either  of  local 
origin,  or  associated  with  syphilis,  scarlatina,  diph- 
theria or  other  general  diseases  ;  ulceration  of  the 
nasal  mucous  membrane,  and  chronic  ozEena  ;  and 
malignant  disease.  The  smell  of  the  breath  is  of  value 
in  drawing  attention  to  some  of  these  conditions,  for, 
in  the  occasional  absence  of  other  symptoms,  the 
patient  maybe  quiteunconscious  that  there  is  anything 
wrong.    Again,  certain  conditions  of  the  respiratory 
organs  are  liable  to  affect  the  odour  of  the  expired 
air,  and  may  render  it  unbearably  foetid.  Among 
these  may  be  mentioned  sloughing  ulceration  about 
the  larynx,  pulmonary  gangrene  in  any  form,  and 
the  decomposition  of  retained  morbid  products  in 
dilated  bronchial  tubes  or  in  certain  cavities.  Here, 
again,  the  smell  of  the  expired  air  may  reveal  what 
otherwise  is  liable  to  be  overlooked,  and  especially 
when  the  patient  coughs,  and  so  expels  some  of  the 
reserved  air.    Lastly,  the  breath  may  have  a  pecu- 
liar odour  in  some  special  diseases,  such  as  pyremia 
and  its  allies  ;  and  after  the  administration  of  certain 
drugs,  such  as  paraldehyde. 

Treatment.— It  is  only  intended  here  to  offer  a 
few  remarks  as  to  the  treatment  of  fotilness  of  breath. 
The  first  great  indication  is,  of  course,  to  seek  out 
the  cause  of  this  symptom,  and  to  endeavour  to 
remove  it.  The  habits  should  be  duly  regulated  ; 
the  mouth  and  teeth  properly  cleansed  ;  the  alimen- 
tary canal  maintained  in  good  order  ;  and  any  special 
affection  requiring  treatment  attended  to.  When 
unpleasant  breath  depends  on  the  stomach,  it  may 
often  be  improved  by  taking  charcoal,  at  the  same 
time  remedies  being  employed  suitable  for  the  par- 
ticular affection  present,  and  calculated  to  promote 
the  functions  of  the  alimentary  canal,  the  bowels 
being  also  kept  freely  open.  When  the  bad  smell 
depends  on  local  causes,  it  may  be  diminished  by 
the  use  of  antiseptic  mouth-washes,  gargles,  sprays, 
or  nasal  douches  of  Condy's  fluid,  peroxide  of  hydro- 
gen, carbolic  acid,  or  creasotc.  Antiseptic  inhala- 
tions or  injections  are  indicated  in  foetor  from  the 
air-tubes.    See  Bronchi,  Diseases  of. 

Frederick  T.  Roberts. 

BRICKLAYERS'  C^km^.-See  Occupation- 
Diseases. 


BRIDES-LES-BAiNS,  Savoy.— Thermal  alka- 
line saline  waters.    See  Mineral  Waters. 

BRIGHT'S  DISEASE.— Synon.  :  Yx.  Maladie 
de  Bright ;  Ger.  Die  Brighf  sche  Krankheit. 

Bright's  Disease  may  be  defined  as  an  acute  or 
chronic  inflammatory  affection  of  the  cortex  of  the 
kidneys,  often  accompanied  by  secondary  lesions  in 
other  organs  of  the  body,  especially  the  heart  and 
blood-vessels. 

A  great  number  of  morbid  processes  have  been, 
included  under  the  name  of  Bright's  disease  by 
different  writers,  but  at  the  present  day  the  term  is 
becoming  limited  to  certain  acute  and  chtonic  in- 
flammatory affections.  All  forms  of  nephritis  are, 
however,  not  to  be  included  under  the  name  of 
Bright's  disease,  although  in  many  respects  the 
changes  produced  in  the  kidney  during  acute 
nephritis  are  essentially  similar  to  those  seen  in  the 
early  stages  of  acute  Bright's  disease.  The  distinc- 
tion between  nephritis  and  acute  Bright's  disease 
depends  essentially  on  the  fact  that  the  lesion  in 
the  latter  tends  to  be  progressive,  and,  further,  that 
general  effects,  such  as  dropsy,  occur  which  are  un- 
known in  cases  of  simple  nephritis.  The  distinction 
between  a  typical  case  of  acute  nephritis  and  a 
typical  case  of  acute  Bright's  disease  is  thus  easy, 
but  many  anomalous  forms  are  seen  where  this  dis- 
tinction breaks  down.  Acute  Bright's  disease  is  some- 
times seen  unaccompanied  by  dropsy  during  the  acute 
stage,  but  where  the  subsequent  history  of  the  case, 
or  maybe  the  death  of  the  patient,  shows  clearly 
that  the  disease  was  progressive  and  accompanied 
by  the  other  phenomena  such  as  ursemia,  secondary 
inflammations,  and  cardio-vascular  changes  charac- 
teristic of  Bright's  disease.  The  diflSculty  of 
differentiating  between  nephritis  on  the  one  hand 
and  Bright's  disease  on  the  other  is  so  great  that 
some  writers  consider  Bright's  disease  and  nephritis 
synonymous  terms.  One  objection  to  this  view  is 
that  some  forms  of  Bright's  disease  are  of  such  a 
slow  and  insidious  onset  that  they  do  not  present 
an  inflammatory  character  at  any  period  of  their 
course.  A  further  difficulty  is  introduced  by  the 
fact  that  the  setiology  of  many  forms  of  nephritis 
and  that  of  Bright's  disease  are  essentially  similar. 
The  poison  of  scarlet  fever  during  the  height  of  the 
malady  may  produce  a  condition  of  slight  nephritis 
characterised  clinically  merely  by  the  presence  of 
albuminuria.  On  the  other  hand  during  the  subsi- 
dence of  scarlet  fever  typical  Bright's  disease  may  be 
produced  characterised  by  copious  albuminuria,  on- 
set of  dropsy,  and  all  the  toxic  symptoms  associated 
with  the  disease.  Either  two  forms  of  nephritis 
must  be  recognised,  one  transitory  and  partial  in  its 
distribution,  the  other  more  general  and  tending  to  be 
progressive  in  its  course  ;  or  else  the  term  nephritis 
must  be  limited  to  the  former,  and  acute  Bright's 
disease  to  the  latter.  Some  writers  have  ventured 
to  describe  acute  Bright's  disease  under  the  form  of 
acute  nephritis,  restricting  the  term  of  true  Bright's 
disease  to  the  chronic  forms  of  the  disease.  Bright's 
disease  is  separated  with  difficulty  not  only  from 
nephritis  but  also  from  certain  chronic  degenerative 
processes  of  the  kidney.  Many  writers  have 
included  the  waxy  kidney  under  the  term  of  Bright's 
disease,  and  Bright  did  this  himself.  This  confusion 
arose  partly  from  the  fact  that  in  many  forms  of  true 
Bright's  disease  amyloid  degeneration  of  portions 
of  the  kidney  is  not  uncommon.  Further,  the  amy- 
loid kidney  presents  great  resemblances  clinically  to 
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some  forms  of  chronic  Bright's  disease,  and  there  is 
a  superficial  resemblance  in  their  morbid  anatomy. 
Lastly,  both  the  amyloid  kidney  and  Bright's  disease 
may  arise  as  complications  of  one  and  the  same 
malady,  e.g.  phthisis,  syphilis.  The  amyloid  kid- 
ney, however,  has  only  a  superficial  resemblance  to 
Bright's  disease  and  should  be  sharply  separated 
from  it,  if  for  no  other  reason,  because  frequently 
its  treatment  is  quite  different  from  that  of  Bright's 
disease.  In  many  forms  of  Bright's  disease  there  is 
a  considerable  overgrowth  of  the  fibrous  tissue  of 
the  kidney,  and  there  are  also  marked  changes  in  the 
heart  and  blood-vessels,  and  in  this  way  there  is 
some  resemblance  brought  about  between  some 
forms  of  Bright's  disease  and  what  is  ordinarily 
spoken  of  as  the  granular  kidney.  The  true  granular 
kidney,  however,  has  no  real  relationship  with 
Bright's  disease  and  is  an  independent  affection. 

The  term  '  Bright's  disease  '  in  this  article  will 
therefore  not  include  certain  forms  of  nephritis  nor 
the  amyloid  kidney  nor  the  granular  kidney. 

Varieties. — Bright's  disease,  even  thus  limited, 
presents  many  varieties  which  have  been  classified 
differently  by  different  writers.  All  writers  are 
agreed  that  an  acute  form  and  a  chronic  form  may 
be  recognised.  In  the  acute  form  all  the  constituent 
elements  of  the  kidney  suffer,  but  in  different  cases 
to  different  extents.  In  some  forms  of  acute  Bright's 
disease  the  main  effects  of  the  morbid  process  are 
seen  in  the  glomeruli,  in  others  the  most  marked 
results  are  the  degenerative  changes  occurring  in  the 
epithelium  of  the  tubules.  In  others  perhaps  the 
most  marked  effects  of  the  inflammatory  changes 
are  seen  in  the  interstitial  tissue.  In  all  forms, 
however,  these  three  elements  of  the  kidney  are 
always  affected.  Not  only  are  the  different  ele- 
ments of  the  kidney  affected  to  different  extents  in 
different  cases  of  acute  Bright's  disease,  but  even  in 
one  and  the  same  case  the  lesion  is  developed  to 
varying  extents  in  different  portions  of  the  organ. 
It  is  one  of  the  most  characteristic  features  of  Bright's 
disease  that  although  the  morbid  change  affects 
both  kidneys  the  severity  of  the  effects  produced 
varies  considerably  in  different  parts  of  the  organs. 

Chronic  Bright's  disease  presents  many  varieties 
both  from  the  point  of  view  of  the  clinician  and 
that  of  the  morbid  anatomist,  and  it  is  customary 
to  recognise  two  fundamental  varieties:  (l)  the  so- 
called  large  white  kidney,  and  (2)  the  contracted 
or  atrophic  white  kidney  sometimes  called  granular 
or  cirrhotic,  but  the  latter  terms  are  better  restricted 
to  the  description  of  the  true  granular  kidney,  which 
is  not  here  included  under  Bright's  disease.  Not 
only  do  these  two  forms  of  chronic  Bright's  disease 
present  marked  anatomical  differences,  but  there 
are  also  differences  in  their  clinical  course,  and  they 
may  probably  be  recognised  as  real  varieties.  For  the 
purposes  of  this  article,  therefore,  three  forms  of 
Bright's  disease  will  be  described :  acute  Bright's 
disease  and  two  varieties  of  chronic  Bright's  disease. 

Etiology.— -Bright's  disease  both  in  its  acute  and 
chronic  forms  is  probably  dependent  in  the  great 
majority  of  instances  on  the  action  of  some  toxic  agent 
present  in  the  blood-stream,  on  the  renal  structures, 
and  more  especially  on  the  glomeruli  and  the  epi- 
thelium of  the  cortex.  The  toxic  agent  producing 
these  ill  effects  may  be  one  produced  in  the  body  by 
the  action  of  microbic  processes,  as  is  the  case  in  all 
probability  in  the  acute  infective  diseases.  The 
toxic  agent,  however,  in  a  very  large  number  of 
instances  is  one  that  is  ingested,  as  in  the  case  of 


alcohol  or  of  mineral  poisons,  such  as  lead  and 
mercury.  It  is  also  possible  that  toxic  substances 
having  a  deleterious  action  on  the  kidney  may  be 
formed  in  the  body  as  a  result  of  deranged  processes 
of  metabolism.  Although  toxic  agents  will  account 
for  the  great  majority  of  cases  of  acute  and  chronic 
Bright's  disease,  it  is  held  by  many  clinicians  that 
these  maladies  may  arise  in  other  ways,  as  for  in- 
stance as  a  result  of  exposure  to  cold.  The  role 
played  by  cold  in  the  causation  of  morbid  processes 
is  not  now  held  to  be  so  direct  as  it  formerly  was. 
In  many  instances  where  cold  is  reputed  to  act  as 
the  direct  exciting  cause  it  really  only  produces  its 
effects  indirectly.  Thus  many  diseases  imputed  to 
the  action  of  cold  are  really  dependent  on  microbic 
infection,  which  is  more  able  to  produce  its  eff'ects 
owing  to  the  lowered  resistance  produced  by  the 
cold.  In  the  case  of  renal  diseases  instances  are  un- 
doubtedly seen  where  the  malady  has  apparently 
arisen  as  the  result  of  exposure  to  cold,  and  especially 
to  damp  cold.  Thus  the  disease  is  not  uncommonly 
seen  in  workmen  who  work  in  hot  shops  and  pass 
out  into  the  open  air  scantily  clothed  ;  also  in 
boiler-cleaners,  engineers,  and  others  who  experience 
great  vicissitudes  of  temperature,  but  in  many  of 
these  cases  it  is  difficult  to  exclude  the  action  of 
other  and  toxic  agents,  as,  for  instance,  alcohol, 
lead,  &c.  It  has  also  been  thought  that  mechanical 
causes,  such  as  the  pressure  of  the  pregnant  uterus  on 
the  renal  veins,  might  lead  to  Bright's  disease,  but 
here  also  it  is  probable  that  the  association,  which 
is  a  real  one,  is  dependent  rather  on  the  action  of 
toxic  substances  than  on  the  mere  mechanical  effects 
of  pressure.  The  action  of  cold  in  the  production 
of  renal  disease  has  been  thought  to  be  probably 
owing  to  the  intimate  relationship  existing  between 
the  action  of  the  skin  and  that  of  the  kidneys,  and 
it  has  frequently  been  taught  that  exposure  of  the 
skin  to  cold,  causing  contraction  of  the  cutaneous 
vessels,  produced  reflexl}'  an  engorgement  of  the 
kidney.  There  is,  however,  no  experimental 
evidence  justifying  this  hypothesis,  and  it  has  been 
suggested  that  if  cold  is  really  an  important  factor 
in  the  production  of  renal  disease,  the  effects  pro- 
duced are  not  dependent  on  any  congestion  of 
the  renal  vessels  brought  about  by  the  nervous 
system,  but  rather  that  the  arrest  of  the  cutaneous 
secretion  leads  to  the  retention  of  toxic  material  in 
the  blood-stream,  causing  an  injurious  action  on  the 
renal  structures.  Although  perhaps  it  cannot  be 
denied  that  congestion  of  the  kidney  may  be  brought 
about  through  the  nervous  system,  3-etat  the  present 
da}'  the  only  definite  manner  in  which  nephritis  can 
be  produced  is  by  the  action  of  toxic  agents. 

Renal  poisons  may  be  divided  into  three  groups. 
The  first  consists  of  bodies  like  cantharides  or  like 
the  virus  of  scarlet  fever,  which  produce  almost 
similar  results  of  which  the  most  marked  is  glo- 
merulo-nephritis.  A  second  group  of  renal  poisons 
consists  of  the  metallic  salts,  the  oxides  of  the  heavy 
metals,  and  such  bodies  as  chromic  acid,  all  of  which 
produce  a  coagulation-necrosis  of  the  cells  of  the 
convoluted  tubules.  A  third  group  of  renal  poisons 
consists  of  certain  animal  and  vegetable  toxic  sub- 
stances, such  as  abrine,ricine,  serpent-venom,  and  the 
blood  of  certain  fish,  e.g.  the  eel.  These  complex 
bodies  produce  a  degeneration  of  the  epithelial  cells 
of  the  kidney,  which,  however,  is  not  so  complete 
as  the  coagulation-process  produced  by  the  action  of 
the  heavy  metals.  Recently  it  has  been  asserted 
that  renal  lesions  are  produced  by  a  number  of 
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bodies  belonging  to  the  group  of  substituted  am- 
monias, and  more  especially  by  such  bodies  as 
vinylamine,  cadaverine,  and  putrescine.  There  is 
thus  a  wide  range  of  toxic  substances  capable  of 
producing  a  great  variety  of  renal  lesions. 

Bright's  disease,  especially  in  its  acute  form,  is 
most  frequently  the  sequela  of  an  acute  specific 
disease,  and  more  especially  of  scarlet  fever.  It  is, 
however,  also  seen  after  other  acute  diseases,  such 
as  diphtheria,  erysipelas,  pneumonia,  measles,  rheu- 
matism, pyaemia,  and  typhoid  fever.  It  is  interesting, 
as  remarked  above,  that  most  of  these  diseases,  cause 
during  their  height  a  febrile  albuminuria  dependent 
on  the  existence  of  transitory  nephritis.  Acute 
Bright's  disease,  however,  arises  at  a  later  period 
of  the  progress  of  the  malady  when  convalescence  is 
approaching.  Pregnancy  may  also  be  recognised  as 
a  cause;  and  Bright's  disease  sometimes  arises  in  the 
course  of  certain  chronic  diseases,  such  as  heart- 
disease,  gout,  and  diabetes.  Acute  Bright's  disease 
is  also  seen  as  a  complication  of  burns,  and  in  certain 
skin-diseases,  especially  pityriasis  and  eczema,  and  it 
is  possible  that  in  this  latter  instance  the  lesion  is 
dependent  on  the  formation  of  toxic  bodies  in  the 
skin  and  their  subsequent  absorption  and  excretion 
by  the  kidneys.  Alcohol,  cantharides,  turpentine, 
mineral  acids,  and  carbolic  acid  may  all  cause  acute 
Bright's  disease.  Cold  is  also  held  by  many  ob- 
servers to  be  a  direct  and  exciting  cause  of  some  of 
the  most  acute  forms  of  Bright's  disease.  Toxic 
agents  are  therefore  most  frequently  the  direct  and 
exciting  cause  of  acute  Bright's  disease,  but  there 
are  some  predisposing  causes,  such  as  occupation  and 
indulgence  in  alcohol.  Engineers,  boiler-cleaners, 
glaziers,  potters,  painters,  and  barmen  are  all  espe- 
cially liable  to  suffer  from  this  disease.  Bright's 
disease  is  more  common  in  men  than  in  women  in 
the  proportion  of  three  to  two,  and  is  most  common 
between  the  ages  of  three  and  forty.  In  some 
instances  hereditary  influences  seem  to  play  a  part ; 
this  is  more  especially  the  case  in  the  chronic  forms 
of  the  disease.  Passive  congestion  of  the  kidney 
from  heart-disease  is  also  held  to  be  a  powerful 
predisposing  cause. 

The  aetiology  of  chronic  Bright's  disease  is  similar 
to  that  of  the  acute  disease.  The  disease  is  fre- 
quently the  result  of  gout  and  of  the  action  of  such 
poisons  as  alcohol  and  lead  ;  it  also  supervenes  in  cer- 
tain occupations  necessitating  exposure  to  cold. 
Chronic  Bright's  disease  is  not  produced,  however, 
by  the  action  of  the  poisons  of  the  specific  fevers 
directly  ;  whenever  it  results  from  scarlet  fever  or 
other  acute  specific,  it  is  really  the  sequel  of  an 
attack  of  acute  Bright's  disease  produced  in  these 
diseases.  Chronic  Bright's  disease  may  therefore 
arise  as  a  sequel  of  the  acute  form,  or  it  may  be 
chronic  from  the  commencement ;  large  numbers 
of  cases  of  chronic  Bright's  disease  have  never  been 
preceded  by  any  attack  of  the  acute  disorder.  Some- 
times chronic  Bright's  disease  supervenes  directly  as 
a  sequel  of  acute  Bright's  disease,  in  other  cases  the 
acute  stage  of  the  malady  subsides  and  health  is 
regained,  and  subsequently,  as  a  result  perhaps  of 
exposure  to  cold  or  from  indiscretions  in  diet,  a 
further  attack  of  acute  or  subacute  nephritis  is  in- 
duced, and  the  chronic  disease  dates  from  this 
second  or  maybe  from  a  third  attack. 

The  relationship  of  the  two  forms  of  chronic 
Bright's  disease,  the  large  white  kidney  and  the 
contracted  white  kidney,  is  somewhat  doubtful.  It 
is  possible  that  in  some  cases  the  contracted  form  of 


the  disease  is  a  terminal  stage  of  the  other,  the 
diminution  in  the  size  of  the  organ  being  dependent 
largely  on  atrophy  of  the  renal  elements,  together 
with  great  overgrowth  of  connective  tissue.  Fre- 
quently, however,  the  contracted  white  kidney  is 
seen  in  the  post-mortem  room  without  there  being 
any  previous  history  suggesting  the  occurrence  of  the 
large  white  kidney.  Many  patients  dying  with  a 
contracted  kidney  have  never  suffered  from  dropsy, 
which  is  such  a  characteristic  feature  of  the  large 
white  kidney.  In  some  instances  where  the  con- 
tracted white  kidney  is  well  marked,  a  history  of  an 
acute  specific  fever  followed  by  acute  nephritis  may 
be  obtained,  and  it  would  seem  as  if  in  these  cases 
this  form  of  Bright's  disease  was  the  terminal  lesion 
and  in  some  way  related  to  the  occurrence  of  acute 
nephritis,  and  more  especially  of  scarlatinal  and 
glomerulo-nephritis.  It  is  not  uncommon,  however, 
for  the  contracted  white  kidney  to  occur  not  only 
without  the  history  of  any  previous  renal  illness, 
but  also  without  there  being  any  history  of  any  acute 
disease  ;  therefore  it  would  seem  that  the  contracted 
white  kidney  may  exist  as  an  independent  disease, 
and  that  all  cases  of  it  are  not  necessarily  preceded 
either  by  acute  nephritis  or  by  the  large  white 
kidney. 

Morbid  Anatomy. — Acute  Bright's  disease. 
In  the  acute  stage  the  kidney  is  considerably  en- 
larged, weighing  seven  or  more  ounces,  the  capsule 
strips  oft'  readily,  and  the  organ  is  gorged  with  blood, 
dark-red  in  colour,  theicongestion  being  most  marked 
in  the  stellate  veins  and  in  the  pyramids.  The 
colour  of  the  section  and  the  colour  of  the  surface 
depend  largely  on  the  duration  of  the  disease  ;  in 
the  early  stages  they  are  of  a  deep-red  colour,  but 
after  the  lapse  of  a  week  to  ten  days  the  surface  is 
mottled  or  marbled,  owing  to  the  presence  of 
yellowish  or  greyish-yellow  areas,  caused  by  de- 
generation of  the  epithelium  ;  if  the  duration  of  the 
disease  has  been  as  long  as  six  weeks,  both  the 
external  surface  and  the  section  show  the  cortex  of 
a  more  or  less  uniform,  peculiar  yellowish-grey  colour 
dotted  with  spots  and  streaks  of  congestion.  The 
pyramids  are  usually  intensely  congested,  and  the 
glomeruli  can  sometimes  be  seen  as  bright-red  points. 
Microscopically  the  glomerular  chamber  often  con- 
tains blood-corpuscles  and  exudation,  and  the  vessels 
of  the  tuft  have  frequently  undergone  hyaline  de- 
generation. The  vessels  generally  are  gorged,  and 
this  is  especially  marked  in  the  straight  vessels 
passing  up  in  the  medulla.  There  may  be  a  con- 
siderable amount  of  leucocytic  infiltration  of  the 
interstitial  tissue,  and  this  is  often  especially  well 
marked  in  the  connective  tissue  round  the  glomerulus. 
The  epithelium  of  the  glomerular  chamber  may 
undergo  considerable  proliferation,  forming  a  cres- 
cenlic  mass  between  the  basement  membrane  and 
the  capillary  tuft.  The  cells  of  the  convoluted  tubules 
are  frequently  shed,  occupying  the  lumen  of  the 
tubules,  which  are  dilated  to  varying  extents.  Where 
the  epithelium  remains  the  cells  have  undergone 
degeneration,  cloudy  swelling  being  marked,  and 
in  other  instances  the  cells  have  lost  their  striated 
border  and  have  assumed  a  glass-like  or  hyaline 
appearance.  The  lumen  of  the  tubules  is  occupied 
by  blood-corpuscles,  disintegrated  renal  cells  and 
casts,  the  casts  consist  in  some  cases  of  coagulated 
blood-plasma,  forming  hyaline  and  granular  casts, 
or  of  aggregations  of  renal  cells,  which  have  under- 
gone degeneration.  The  changes  in  the  medulla 
are  similar,  but  not  so  well  marked.    Although  in 
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acute  Bright's  disease  the  changes  in  the  cortex  of 
the  kidney  are  widespread  and  cause  considerable 
apparent  increase  in  the  amount  of  cortex,  yet  these 
changes  are  rarely  evenly  or  uniformly  distributed, 
and  this  statement  really  applies  to  all  forms  of 
Bright's  disease.  Areas  are  seen  where  the  glome- 
rular and  tubular  changes  are  far  more  marked  than 
in  adjacent  areas,  and  in  some  parts  the  glomeruli 
and  renal  tubules  may  present  appearances  but  little 
different  from  those  of  health. 

Chronic  Bi-ight^s  disease. — In  the  so-called  large 
white  kidney,  the  organ,  as  the  name  implies,  is 
enlarged  and  perhaps  double  its  usual  size,  but  the 
anatomical  changes  present  are  essentially  similar 
to  those  seen  where  the  organ  is  but  little  increased 
in  size.  The  capsule  strips  off  readily,  leaving  a 
smooth,  opaque,  yellowish-white  surface,  on  which 
the  stellate  veins  are  conspicuous.  The  colour  of 
the  surface  may  be  somewhat  mottled  ;  the  colour 
depends  largely  on  the  degree  of  congestion.  On 
section,  the  cortex  is  relatively  increased  and  presents 
the  same  appearances  as  those  seen  on  the  surface. 
The  medulla  is  usually  deeply  congested  and  stands 
in  marked  contrast  to  the  cortex.  The  pyramids 
seem  unduly  separated  owing  to  the  increase  in  the 
amount  of  cortical  substance.  The  glomeruli,  the 
tubules,  and  the  interstitial  tissue  all  show  changes. 
In  the  large  white  kidney  the  glomeruli  are  usually 
larger  than  normal  and  the  capsule  is  thickened  to 
a  moderate  extent,  there  is  some  cellular  infiltra- 
tion of  the  glomerular  tuft,  the  epithelial  lining 
of  the  chamber  has  undergone  marked  prolifera- 
tion, and  the  walls  of  the  capillaries  frequently 
show  signs  of  hyaline  degeneration.  The  tubules  of 
the  cortex  are  in  places  dilated,  in  others  collapsed, 
in  others  presenting  over  small  areas  perhaps  fairly 
normal  characters.  In  the  dilated  tubules  the  epi- 
thelium may  be  shed,  but  where  it  remains  it  has 
commonly  undergone  hyaline,  and  in  some  places 
fatty,  degeneration.  The  tubules  generally  contain 
casts.  The  interstitial  tissue  shows  usually  con- 
siderable overgrowth  of  fibrous  tissue,  and  there  is 
more  or  less  abundant  small-celled  infiltration. 
The  vessels  are  not  commonly  unduly  prominent  on 
section,  but  microscopically  they  frequently  show 
thickening  of  the  sub-endothelial  layer  of  the  intima 
to  a  moderate  extent. 

In  the  other  form  of  chronic  Bright's  disease, 
where  the  kidneys  are  white  and  contracted,  the 
capsule  is  usually  thickened  and  on  stripping  leaves 
a  granular  surface,  the  granulations  of  which  are 
frequently  large  and  exceedingly  well  marked. 
The  cortex  is  notably  diminished  in  thickness, 
measuring  frequently  not  more  than  one-eighth  or 
one-sixteenth  of  an  inch.  The  capsule  although 
thickened  is  not  invariably  unduly  adherent. 
Microscopically  in  this  form  of  the  disease  there  is 
a  great  increase  of  fibrous  tissue  ;  the  glomerular 
capsules  are  frequently  thickened,  and  it  is  not  un- 
common for  many  of  the  glomeruli  to  be  reduced  to 
small  rounded  masses  of  fibrous  issue  in  the  centre 
of  which  are  the  remains  of  the  glomerular  tuft  in  a 
condition  of  hyaline  degeneration.  The  epithelium 
lining  the  glomerular  chamber  frequently  presents  no 
very  obvious  changes.  The  tubules  are  in  places 
dilated,  but  over  large  areas  of  the  kidney  they  are 
contracted  and  the  diminution  in  the  size  of  the 
whole  organ  is  very  largely  dependent  on  this  con- 
traction. Where  the  tubules  are  dilated  they  are 
liequently  lined  by  cubical  glass-like  epithelium. 
Here  and  there  tubules  may  be  found  lined  with 


more  or  less  normal  epithelium.  In  some  parts 
the  dilatation  of  the  tubules  is  sufficiently  marked  to 
produce  cysts,  and  these  are  commonly  lined  by 
a  low,  flattened  epithelium.  In  many  parts  the 
epithelium  is  shed  and  occupies  the  lumen  of  the 
tubules.  The  connective  tissue  is  considerably 
increased  in  amount,  and  septa  may  be  seen  pass- 
ing in  from  the  capsule  towards  the  centre  of  the 
organ.  The  vessels  are  frequently  unduly  promi- 
nent and  show  very  marked  thickening  of  their 
coats,  the  thickening  being  mainly  dependent 
on  an  overgrowth  of  fibrous  tissue  in  the  sub- 
endothelial  layer,  but  the  muscular  coat  may  have 
undergone  some  increase  in  thickness.  Although 
the  renal  vessels  are  commonly  affected  to  a  marked 
extent  in  this  form  of  Bright's  disease,  the  degree  of 
arterial  degeneration  does  not  vary  pari  passu  with 
the  shrinkage  of  the  kidney.  Cases  of  very  small 
contracted  kidney  may  be  seen  where  the  arterial 
changes  are  less  well  marked  than  in  larger  speci- 
mens of  the  same  malady. 

Both  in  acute  and  in  all  forms  of  chronic  Bright's 
disease  lesions  are  frequently  found  in  other 
organs  of  the  body.  Thus  secondary  inflammations, 
pleurisy,  pericarditis,  peritonitis,  and  pneumonia 
are  common,  pericarditis  especially  so,  both  in  the 
dry  form  and  with  effusion.  Where  effusion  is 
present  it  may  be  serous,  sanguinolent,  hemor- 
rhagic, or  purulent.  Both  in  acute  and  chronic 
Bright's  disease  the  heart  and  blood-vessels  often 
show  signs  of  disease,  and  the  heart  may  show 
definite  signs  of  hypertrophy  in  as  short  a  time  as 
six  weeks  from  the  onset  of  acute  Bright's  disease. 
Although,  speaking  broadly,  the  cardiac  hypertrophy 
is  most  marked  in  cases  of  contracted  white  kidney, 
this  is  not  invariably  the  case,  and  in  some  instances 
of  large  white  kidney  very  considerable  cardiac 
hypertrophy  is  found.  The  degree  of  the  cardiac 
hypertrophy  would  seem  to  be  correlated  rather 
with  the  degree  to  which  changes  in  the  sub- 
endothelial  coat  of  the  arteries  are  widespread.  It 
certainly  is  not  directly  correlated  with  the  diminu- 
tion in  the  size  of  the  kidney,  as  cases  of  extremely 
contracted  white  kidney  may  be  seen  with  little  or 
no  cardiac  hypertrophy,  and,  on  the  other  hand,  this 
may  be  marked  and  even  cause  death  from  cerebral 
hKmorrhage  in  cases  of  so-called  large  white 
kidney. 

Symi'TOMS. — The  onset  of  acute  Bright's  disease 
is  usually  sudden,  and  the  initial  symptom  may  be 
the  occurrence  of  dropsy.  In  other  cases  general 
symptoms,  such  as  fever,  headache,  vomiting,  occur 
at  the  onset,  and  pain  or  diffuse  aching  in  the  back 
may  also  be  present  ;  pain,  however,  is  not  usually  a 
prominent  symptom.  The  dropsy  is  most  marked 
in  the  subcutaneous  tissues,  more  especially  over  the 
sacrum,  and  in  vulva  and  scrotum  ;  puffiness  of  the 
eyes  is  also  well  marked.  In  some  cases  the  anasarca 
affects  almost  the  whole  of  the  subcutaneous  tissues 
from  the  commencement.  In  all  cases  of  acute 
Bright's  disease  the  urine  undergoes  profound 
changes,  and  in  some  cases  the  urinary  changes  are 
the  first  to  attract  attention,  the  general  symptoms 
being  ill  marked.  The  urine  is  diminished  in  quantity, 
and  in  some  cases  suppression  very  soon  occurs  ;  it 
is  more  usual,  however,  for  the  suppression  to  be 
partial.  Where  complete  suppression  occurs  severe 
urcemic  symptoms,  such  as  coma  and  convulsions,  are 
very  rapidly  developed  and  death  soon  takes  place. 
The  urine  is  generally  smoky  in  acute  Bright's 
disease,  and  it  frequently  contains  large  quantities  of 
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blood,  which  gives  it  a  uniform  red  colour ; 
the  blood-pigment  may  however  have  undergone 
changes  so  that  the  urine  is  dark  or  even  porter- 
coloured.  The  urine  of  acute  Bright's  disease 
deposits  casts  and  blood-corpuscles  in  large  quan- 
tities. Albumen  is  always  present,  and  commonly 
the  urine  becomes  solid  on  boiling  during  the 
acute  stage  of  the  disease.  Occasionally  the 
quantity  of  albumen  is  less  than  this,  but  it  is 
always  large.  The  excretion  of  urea  is  diminished, 
but  this  is  in  part  dependent  on  the  diminished 
appetite,  nausea,  and  vomiting  which  are  commonly 
present  in  the  disease.  In  some  cases  of  acute 
Bright's  disease  the  urinary  changes  are  exceed- 
ingly well  marked,  the  urine  being  highly  albu- 
minous, scanty,  and  containing  large  quantities  of 
blood,  and  yet  dropsy  and  the  general  symptoms  of 
the  disease  may  be  comparatively  slight.  In  others 
dropsy  and  the  general  symptoms  are  more  promi- 
nent characteristics,  but  the  urine,  though  highly 
albuminous  and  scanty,  does  not  contain  large 
quantities  of  blood.  Uremic  symptoms  of  different 
degrees  of  severity  occur  in  all  forms  of  acute 
Bright's  disease,  and  gastric  symptoms  such  as 
anorexia,  nausea,  and  vomiting  are  almost  always 
present  ;  and  in  the  severe  forms  of  the  malady 
accompanied  by  suppression  of  urine  the  more 
serious  urjemic  manifestations  such  as  delirium, 
dyspnoea,  coma,  mania,  epileptiform  seizures,  are 
commonly  present,  and  death  in  acute  Bright's 
disease  is  not  infrequently  dependent  on  these 
urcemic  complications. 

Anaemia  is  always  a  prominent  symptom  and  is 
developed  rapidly,  and  the  skin  of  the  body  is  dry 
and  harsh. 

Epistaxis,  hcemorrhage  into  the  gums,  and  a  general 
sponginess  of  the  gums  are  frequently  present. 

Secondary  inflammations  such  as  pleurisy,  pneu- 
monia, pericarditis  are  common.  Cardiac  dilatation 
apart  from  the  occurrence  of  pericarditis  may  also 
occur  even  early  in  the  course  of  the  disease. 

The  pulse  in  most  cases  of  acute  Bright's  disease 
soon  shows  signs  of  high  tension,  and  in  the  course 
of  a  few  weeks,  if  the  disease  does  not  subside,  the 
heart  may  show  signs  of  evident  enlargement  depen- 
dent on  hypertrophy. 

Retinal  changes  are  not  so  common  in  acute  as 
they  are  in  chronic  Bright's  disease,  but  papillitis, 
haemorrhages,  and  retinitis  may  occur. 

It  is  probable  that  the  acute  Bright's  disease 
following  scarlet  fever  and  characterised  by  marked 
changes  in  the  glomeruli,  is  more  frequently  accom- 
panied by  hsematuria  than  the  Bright's  disease  said 
to  be  due  to  exposure  to  cold. 

Chronic  Brighf  s  disease. — As  mentioned  above  a 
very  large  proportion  of  cases  of  Bright's  disease 
are  chronic  from  the  beginning,  but  in  a  certain  pro- 
portion the  malady  directly  follows  on  the  acute 
disorder  or  is  a  sequel  to  it  ;  in  other  words  some 
cases  of  acute  Bright's  disease  pass  on  to  the  chronic 
stage  without  the  urine  regaining  its  normal 
characters,  in  others  the  chronic  disease  begins 
insidiously  after  an  attack  of  the  acute  disease  and 
with  an  intervening  period  of  good  health. 

The  initial  symptoms  of  chronic  Bright's  disease 
present  great  variety.  In  a  large  group  of  cases  the 
initial  symptoms  are  a  progressive  failure  of  strength 
together  with  considerable  wasting.  In  others  the 
occurrence  of  dropsy  more  or  less  suddenly  is  the  first 
sign  of  ill  health.  In  others  urcemic  symptoms  such 
as  nausea,  vomiting,  and  cramps,  and  in  others, 


severe  headache,  palpitation,  and  symptoms  depen- 
dent on  the  disturbance  of  the  circulatory  system 
are  those  which  first  attract  attention. 

In  the  form  of  the  disease  associated  with  the 
so-called  large  white  kidney  dropsy  is  not  only  a 
prominent  but  often  a  very  persistent  feature  of 
the  illness  and  produces  the  well-known  bloated 
appearance  associated  with  a  certain  group  of  cases 
of  chronic  Bright's  disease.  Dropsy  is  not  only 
well  marked  in  the  subcutaneous  tissues  but  often 
also  in  the  serous  cavities,  more  especially  the 
pleura.  The  dropsical  fluid  is  of  low  specific  gravity 
and  contains  relatively  a  small  amount  of  albumen, 
much  less  than  that  seen  in  cardiac  dropsy.  The 
subcutaneous  dropsical  fluid  contains  a  smaller 
percentage  of  proteids  than  that  seen  in  the  fluid  in 
the  serous  cavities. 

Anaemia  is  a  marked  feature  of  the  malady,  the 
skin  and  mucous  membranes  being  pale  and  the 
complexion  pasty. 

Purpuric  hfemorrhages  in  the  skin  are  not 
uncommon,  and  in  severe  cases  similar  hemorrhages 
in  the  mucous  membrane  of  the  mouth  are  also 
present.    Epistaxis  may  also  occur. 

Patients  with  chronic  Bright's  disease  are  always 
weak  and  frequently  considerably  wasted,  but  the 
emaciation  is  often  masked  by  the  presence  of  dropsy. 
UrEemic  symptoms  are  usually  present  in  all  cases 
that  are  severe,  and  are  especially  apt  to  assume  a 
gastro-intestinal  form,  so  that  nausea,  vomiting, 
hiccough  are  commonly  present  in  all  but  the 
slightest  forms  of  the  disease.  In  the  more  serious 
forms  dyspnoea,  drowsiness,  delirium,  and  epilepti- 
form seizures  may  occur,  and  death  in  chronic  Bright's 
disease  is  not  uncommonly  due  to  such  complications, 
although  fatal  urasmic  seizures  are  more  frequent  in 
association  with  contracted  white  kidney  than  with 
the  so-called  large  white  kidney.  Cardiac  symptoms 
such  as  palpitation,  prgecordial  anxiety  and  distress, 
and  shortness  of  breath  are  also  usually  present,  and 
patients  presenting  these  symptoms  usually  show 
signs  of  cardiac  hypertrophy  and  dilatation  and  not 
uncommonly  of  mitral  regurgitation  dependent  on 
degenerative  processes  in  the  ventricle  leading  to 
extreme  dilatation. 

The  pulse  usually  shows  signs  of  high  tension, 
but  not  to  the  degree  that  is  seen  associated  with  the 
contracted  white  kidney.  In  cases  where  high 
tension  is  marked,  a  throbbing  headache,  greatly 
aggravated  by  changes  of  posture,  is  often  present. 
Degeneration  of  the  vessels  can  often  be  detected 
by  ophthalmoscopic  examination,  which  reveals  not 
only  the  wiry  and  thickened  arteries,  but  also  the 
presence  of  albuminuri  cretinitis,  haemorrhages,  and 
papillitis.  Sec  Ophthalmoscope  in  IMedicine, 
Coloured  Plate. 

In  the  large  white  kidney  the  urine  is  diminished 
in  amount  when  dropsy  is  present,  twenty  ounces  or 
less  being  secreted  in  the  twenty-four  hours.  The 
urine  is  usually  pale  in  colour  and  contains  a  large 
but  variable  amount  of  albumen,  so  that  it  may  de- 
posit after  boiling  as  much  as  a  half,  three-quarters, 
or  even  become  solid.  Casts  are  usually  present  in 
abundance,  especially  hyaline  and  granular,  but  in 
addition  casts  containing  renal  epithelial  elements  and 
showing  signs  of  degeneration  are  frequently  found. 
Fatty  casts  are  especially  of  grave  import.  The 
urine  is  always  greatly  diminished  in  quantity  when 
dropsy  is  present,  and  fluctuations  in  the  quantity  of 
urine  are  often  associated  with  fluctuation  in  the 
amount  of  the  dropsy. 
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In  the  form  of  chronic  Bright's  disease  where  the 
kidneys  are  contracted,  described  above  as  contracted 
white  kidneys,  the  symptoms  are  somewhat  different  ; 
dropsy  in  tliese  cases  is  not  only  not  a  marked  sym- 
ptom, but  it  may  be  completely  absent,  and  when 
present  it  is  generally  slight  in  amount.  On  the 
other  hand,  anosmia  and  nutritional  symptoms  such 
as  wasting  and  loss  of  strength  are  prominent,  and 
such  patients  usually  come  under  observation  on 
account  of  a  progressive  failure  in  health,  or  else 
owing  to  the  sudden  onset  of  uraemic  symptoms. 
Many  such  patients  seek  advice  on  account  of  per- 
sistent headache,  and  on  examination  of  the  fundus 
oculi  albuminuric  retinitis  is  found. 

UrKmia  is  in  the  opinion  of  the  writer  extraordi- 
narily prone  to  occur  as  a  complication  or  even  as 
an  initial  symptom  in  these  cases.  In  other  words 
the  malady  is  apt  to  run  a  latent  course  until  the 
onset  of  untmic  symptoms  denotes  the  gravity  of  the 
underlying  disease.  Many  such  patients  present  no 
symptoms  of  ill-health  until  a  series  of  epileptiform 
seizures  or  the  occurrence  of  delirium,  drowsiness, 
and  coma  attract  attention  to  the  renal  lesion. 
Cardio-vascular  degeneration  is  usually  well  marked 
in  such  cases  ;  the  heart  is  obviously  hypertrophied 
and  a  high-tension  pulse  is  present.  Such  patients 
not  uncommonly  suffer  from  cerebral  haemorrhage. 

Albuminuric  retinitis  and  papillitis  are  marked 
features  in  these  cases  and  are  more  frequently  present 
than  in  the  other  form  of  chronic  Bright's  disease. 
The  urine  is  abundant,  pale,  of  low  specific  gravity, 
but  contains  usually  a  considerable  quantity  of 
all)umen,  e.g.  a  quarter,  a  third,  or  even  a  half. 

It  is  possible  that  some  of  the  cases  presenting 
these  symptoms  are  to  be  regarded  as  the  later  stages 
of  the  so-called  large  white  kidney,  but,  as  insisted 
on  above,  many  of  these  cases  give  no  history  of 
dropsy,  and  the  whole  illness  is  latent,  or  gradual 
and  insidious. 

Complications  Many  of  the  complications 

that  occur  in  Bright's  disease  have  been  enumerated 
among  the  symptoms,  as,  for  instance,  the  secondary 
inflammations  and  the  occurrence  of  uramia.  Some, 
however,  are  of  sufficient  importance  to  merit  sepa- 
rate mention. 

Nausea  and  vo}iiiti)ii^  frequently  occur  and  are 
dependent  usually  on  urajmia.  Sometimes,  however, 
actual  gastritis  is  present,  leading  to  severe  and 
incessant  vomiting,  and  is  thought  to  be  dependent 
on  the  vicarious  excretion  by  the  stomach  of  retained 
urinary  constituents  such  as  urea. 

Profuse  diarrhaa  dependent  on  enteritis  is  also 
not  uncommon,  and  in  a  small  proportion  of  cases 
ulcerative  colitis  is  present  in  the  large  intestine  and 
in  the  vicinity  of  the  crecum.  Peritonitis  is  also 
occasionally  seen  as  a  complication  of  Bright's 
disease,  and  it  may  occur  with  or  without  effusion. 

Pericarditis  is  a  very  serious  and  frequent  compli- 
cation of  all  forms  of  Bright's  disease,  and  is  more 
especially  important  from  the  fact  that  it  is  apt  to 
be  latent  and  so  not  produce  marked  symptoms. 
In  some  cases  the  effusion  in  pericarditis  has  been 
found  to  be  sterile,  but  it  is  most  frequently  de- 
pendent on  secondary  microbic  infection. 

Plithisis  is  occasionally  seen  in  cases  of  Bright's 
disease,  or  more  usually  Bright's  disease  is  seen  as  a 
complication  of  phthisis  ;  and  although  waxy  disease 
of  the  kidney  is  especially  liable  to  be  present  under 
these  circumstances  ordinary  chronic  Bright's  disease 
is  sometimes  associated  with  phthisis. 

Iiiflaminatory  complications  such  as  pneumonia 


and  pericarditis  and  such  diseases  as  phthisis  may 
run  an  afebrile  course  when  associated  with  chronic 
renal  disease. 

The  cardiac  hypertrophy  usually  present  may 
result  in  the  development  of  such  cardiac  lesions  as 
dilatation,  mitral  regurgitation  ;  and  the  arterial 
thickening  and  high  tension  may  lead  to  the  develop- 
ment of  cerebral  hceinorrhage.  This  is  more  espe- 
cially apt  to  occur  in  the  contracted  white  kidney, 
but  is  also  seen  in  the  other  form  of  chronic  Bright's 
disease. 

Not  only  are  secondary  inflammations  apt  to  occur 
in  patients  suffering  from  Bright's  disease,  but  ery- 
sipelas and  cellulitis  may  develop  in  the  subcutaneous 
tissues,  more  especially  after  incision. 

Cutaneous  rashes,  eczema,  papular  eruptions,  ery- 
themata,  and  bulla;  are  not  uncommonly  associated 
with  chronic  Bright's  disease  and  more  especially 
when  uraemia  is  present,  and  occasionally  these 
rashes  are  seen  as  prodromal  or  initial  manifesta- 
tions of  urtemia. 

Diagnosis.  —  The  diagnosis  of  acute  Bright's 
disease  is  readily  made  in  the  majority  of  instances 
owing  to  the  presence  of  dropsy  together  with  the 
changes  in  the  urine  characteristic  of  acute  inflamma- 
tion, such  as  the  presence  of  blood,  albumen,  and 
casts.  Difficulties  occasionally  present  themselves 
owing  to  the  absence  of  dropsy  in  some  cases  and 
owing  to  the  fact  that  blood  may  be  present  in  the 
urine  in  other  conditions  besides  acute  Bright's 
disease.    See  Kidney,  Diseases  of. 

Acute  Bright's  disease  may  have  to  be  distinguished 
from  (l)  transitory  nephritis  seen  in  acute  febrile 
illnesses,  (2)  liEemorrhagic  infarction,  and  (3)  passive 
congestion  of  the  kidney  secondary  to  heart-disease. 

In  the  nephritis  of  acute  febrile  diseases  dropsy  is 
usually  absent,  and  if  hematuria  be  present  the 
amount  of  blood  is  usually  small  ;  in  the  vast  majority 
of  instances  hrematuria  is  not  present. 

In  hfemorrhagic  infarction  the  urine  not  un- 
commonly contains  a  considerable  quantity  of  blood 
and  albumen,  and  the  onset  of  the  condition  may  be 
sudden  and  accompanied  by  pain  and  fever,  so  as  to 
produce  a  superficial  resemblance  to  the  onset  of 
acute  nephritis.  The  effects  however  are  usually 
transitory,  and  there  is  no  dropsy.  It  is  important 
to  differentiate  between  haemorrhagic  infarction  and 
acute  Bright's  disease,  more  especially  in  cardiac 
cases,  as  the  prognosis  of  the  two  conditions  is  very 
different. 

In  passive  congestion  of  the  kidney  blood  and 
albumen  may  be  present  in  the  urine,  and  inasmuch 
as  the  condition  arises  usually  in  cases  of  heart-disease 
dropsy  is  frequently  present,  and  it  may  be  difficult 
in  such  cases  to  determine  accurately  whether  acute 
inflammation  is  or  is  not  present.  In  passive  con- 
gestion the  hiematuria  is  usually  though  not  always 
scanty,  in  acute  inflammation  it  is  more  often 
abundant.  In  passive  congestion  hyaline  and  blood- 
casts  are  commonly  present,  in  acute  Bright's  disease 
casts  containing  definite  renal  elements  occur,  and 
in  this  way  a  differential  diagnosis  may  be  made. 
Further,  the  dropsy  of  cardiac  disease  is  usually 
different  in  its  distribution  from  that  of  renal  disease. 

Chronic  Bright's  disease  and  granular  kidney  may 
sometimes  be  confounded  with  acute  Bright's  disease, 
inasmuch  as  in  both  the  former  conditions  hrematuria 
profuse  in  amount  may  occur,  and  in  some  cases  this 
hrematuria  is  dependent  on  hremorrhage  from  the 
mucous  membrane  of  the  pelvis  of  the  kidney.  This  is 
more  especially  the  case  in  the  granular  kidney,  and 
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the  contracted  white  kidney,  and  such  cases  present 
considerable  difficulties  in  diagnosis.  Usually  the 
presence  of  cardio-vascular  changes  and  of  albumin- 
uric retinitis  will  afford  evidence  that  the  patient  is 
not  suffering  from  a  primary  attack  of  acute  Bright's 
disease. 

It  is  said  that  some  cases  of  acute  Bright's  disease 
occur  where,  notwithstanding  the  presence  of  dropsy, 
there  is  not  only  no  blood  in  the  urine  but  no 
albumen.  In  these  cases  however  the  absence  of 
albuminuria  is  usually  temporary. 

The  main  difficulty  in  the  diagnosis  of  chronic 
Bright's  disease  is  to  determine  accurately  what  form 
of  chronic  Bright's  disease  is  present.  In  addition 
to  this  it  is  sometimes  not  easy  to  differentiate 
between  some  forms  of  chronic  Bright's  disease  and 
the  so-called  physiological  or  cyclical  albuminuria. 

Chronic  Bright's  disease  when  accompanied  by 
dropsy  is  usually  readily  diagnosed.  Mistakes  are 
most  apt  to  occur  in  the  form  of  the  malady  described 
above  as  the  contracted  white  kidney  where  dropsy 
is  absent.  If  the  urine  is  not  carefully  examined  in 
such  cases,  the  presence  of  headache  and  vomiting 
may  lead  to  the  error  of  some  intra-cranial  disease 
Ijeing  suspected,  and  this  is  especially  liable  to  occur 
if  some  cerebral  complication  such  as  hemiplegia  be 
actually  present.  Urfemic  manifestations  such  as 
epileptiform  fits  are  not  uncommon  as  initial  mani- 
festations of  the  contracted  form  of  white  kidney, 
and  in  such  cases  the  error  of  diagnosing  epilepsy, 
where  the  much  more  serious  disease  is  really  the 
cause  of  the  symptoms,  is  not  unusually  made. 

Examination  of  the  fundus  oculi  and  the  detection 
of  cardio-vascular  changes,  together  with  the  examina- 
tion of  the  urine,  will  generally  enable  a  differential 
diagnosis  to  be  made,  but  it  must  be  remembered  that 
albuminuria  may  occur  in  epilepsy.    See  Epilepsy. 

The  presence  of  considerable  wasting,  together 
with  the  occurrence  of  hematuria  in  some  cases  of 
contracted  white  kidney,  has  led  to  this  variety  of 
chronic  Bright's  disease  being  confounded  with 
maUgnant  disease  of  the  kidney. 

Physiological  alhiiniinnria  can  usually  be  dia- 
gnosed owing  partly  to  the  absence  of  signs  impli- 
cating the  cardio-vascular  system  and  the  fundus 
oculi,  and  also  owing  to  the  variability  of  the  albu- 
minuria and  the  influence  of  diet,  exercise,  and 
posture  upon  it. 

Cases  of  chronic  renal  disease  are  occasionally 
seen  with  marked  symptoms  of  uraemia  and  disturb- 
ance of  nutrition,  such  as  great  wasting,  without  the 
presence  of  albumen  in  the  urine,  although  it  is  pro- 
bable that  in  such  cases  the  absence  of  albumen  is 
temporary.  These  cases  present  great  difficulties 
in  diagnosis,  and  mistakes  are  occasionally  unavoid- 
able. 

In  a  few  cases  pigmentation  in  chronic  renal 
disease  occurs  to  such  a  marked  degree  as  to  produce 
a  superficial  resemblance  to  that  seen  in  Addison's 
disease.    See  Addison's  Disease. 

Prognosis. — Acute  Bright's  disease  complica- 
ting scarlet  fever  has  often  a  more  serious  prognosis 
than  that  depending  on  other  causes,  although  the 
ultimate  outlook  in  these  latter  cases  may  also  be 
unfavourable.  In  other  words,  acute  Bright's  disease 
following  scarlet  fever  is  more  immediately  dan- 
gerous, but  that  following  exposure  to  cold  or 
dependent  on  alcoholism  may  lay  the  foundation 
for  subsequent  chronic  Bright's  disease. 

The  unfavourable  symptoms  in  acute  Bright's 
disease  are  the  persistence  and  increase  of  the  dropsy 


and  anaemia,  together  with  the  development  of 
urtemic  symptoms  associated  with  the  suppression 
of  urine. 

Acute  uraemia  occurring  in  acute  Bright's  disease 
is,  however,  by  no  means  invariably  fatal. 

In  a  considerable  proportion  of  cases  of  acute 
Bright's  disease  the  dropsy  subsides,  the  urine 
ceases  to  be  albuminous,  and  the  patient  regains 
health.  In  a  certain  proportion  of  instances,  how- 
ever, the  condition  persists  and  becomes  chronic. 
Even  in  cases  where  the  urine  regains  its  normal 
composition,  the  patient  runs  considerable  risks  of 
a  recurrence  of  the  trouble,  as  the  result  of  indis- 
cretions in  diet  or  exposure  to  damp  and  cold. 

The  prognosis  of  chronic  Bright's  disease,  speaking 
generally,  is  unfavourable,  although  patients  may 
live  for  many  years.  The  prognosis  is  very  un- 
certain owing  to  the  fact  that  patients  suffering 
from  chronic  renal  disease  even  when  apparently  in 
good  health  may  develop  complications  rapidly 
fatal,  such  as  cerebral  hemorrhage  or  acute  urtemia. 
Cases  are  seen,  however,  where  patients  may  for 
ten  or  even  twenty  years  pass  a  urine  scanty  in 
amount  and  containing  large  quantities  of  albumen. 
It  is  usually  stated  that  where  the  condition  has 
persisted  for  as  long  as  a  year  recovery  does  not 
occur.  This  statement,  although  doubtless  generally 
true,  is  not  of  universal  application. 

The  presence  of  signs  of  marked  cardio-vascular 
changes  and  of  albuminuric  retinitis  is  unfavour- 
able, and  it  is  usually  said  that  when  albuminuric 
retinitis  is  present  death  occurs  generally  within  a 
year.  This,  however,  is  not  true  of  all  cases,  as 
exceptionally  life  ,may  be  prolonged  for  as  long  as 
five,  six,  or  even  seven  years  after  the  presence  of 
albuminuric  retinitis  has  been  detected. 

Treatment. — In  acute  Bright's  disease  the 
patient  must  be  kept  warm  and  confined  to  bed 
until  all  the  acute  symptoms  have  subsided.  The 
diet  must  be  restricted  to  one  as  simple  in  character 
as  possible,  such  as  milk,  gruel,  and  barley-water  in 
small  quantities.  During  the  height  of  the  disease 
from  one  to  three  pints  of  milk  in  the  twenty-four 
hours  is  sufficient.  Milk  should  be  given  freely 
diluted  with  soda-water  or  barley-water.  Stimulants 
should  not  be  given.  The  activity  of  the  skin  must 
be  promoted  by  hot  drinks,  the  wet  pack,  and  hot- 
air  baths  {see  Baths).  The  temperature  of  the 
bath  should  be  from  120°  F.  to  170°  F.,  and 
they  should  not  be  persisted  in  if  they  cause  cardiac 
weakness.  Sweating  may  be  also  promoted  by  the 
administration  of  jaborandi  or  pilocarpine,  but  it  is 
not  advisable  to  push  these  drugs  to  the  extent  of 
producing  their  well-known  toxic  symptoms,  and  it 
is  often  difficult  to  procure  efficient  sweating  unless 
this  be  done.  The  combination  of  hot-air  bath 
with  the  administration  of  jaborandi  is  often  useful. 

The  partial  suppression  of  urine  that  is  present  in 
all  severe  cases  may  be  treated  by  the  administration 
of  diluents,  but  it  is  doubtful  whether  the  stimulant 
diuretics  are  of  much  use  or  even  suitable  for  these 
cases.  Citrate  of  potassium  and  also  nitrate  of 
potassium  may  be  used.  Caffeine,  however,  is  pro- 
bably not  suitable. 

The  cardiac  weakness  which  is  sometimes  present 
during  the  early  stages  of  the  disease  may  be  treated 
by  the  administration  of  digitalis  and  strychnine. 

The  dropsy  may  be  treated  by  measures  directed 
to  promote  the  activity  of  the  skin  and  of  the 
bowels,  and  such  simple  drugs  as  the  saline 
purges,  sulphate  of  sodium,  phosphate  of  sodium, 
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and  sulphate  of  magnesium,  may  be  used  for  this 
purpose.  Jalap  is  also  useful,  but  violent  purgation 
is  not  advisable  in  acute  Bright's  disease,  inasmuch 
as  enteritis  is  one  of  the  complications  of  the  malady, 
and  a  profuse  diarrhoea  started  by  the  administration 
of  drugs  may  become  uncontrollable  and  greatly 
increase  the  weakness. 

Urremic  symptoms  must  be  treated  on  the  same 
lines  as  the  dropsy,  by  promoting  the  activity  of  the 
skin  and  the  bowels,  but  if  they  are  severe  these 
methods  may  fail,  and  then  venesection  and  saline 
transfusion  are  useful.  Chloroform  may  be  used  to 
diminish  the  severity  of  the  ursemic  convulsions,  and 
morphine  also  may  be  used  with  discretion  for 
this  purpose,  but  is  held  by  some  authorities  to 
be  dangerous,  and  many  forbid  its  use  altogether. 

The  severe  ancemia  that  accompanies  acute 
Bright's  disease  and  persists  during  the  convalescence 
must  be  treated  by  the  administration  of  iron  and 
arsenic. 

In  convalescent  cases  the  diet  should  be  gradually 
increased.  Fish  and  white  meats  should  be  given 
first,  and  all  highly  seasoned  and  elaborately  cooked 
articles  of  food  avoided. 

The  treatment  of  chronic  Bright's  disease  is  in 
some  respects  similar  to  that  of  acute,  in  that  if 
dropsy  be  present,  the  activity  of  the  skin  must  be 
promoted  by  the  same  methods.  If  the  disease  is 
(if  recent  origin  or  severe,  the  patient  should  be  kept 
in  bed  and  the  diet  restricted  to  milk.  In  chronic 
bright's  disease  a  larger  quantity  of  milk  will  be 
required  than  in  the  acute  malady,  since  four  pints 
f't)-  dicin  is  a  minimum  quantity  for  an  adult.  A 
milk-diet  is  also  indicated  in  all  cases  of  chronic 
Bright's  disease  presenting  urjemic  symptoms.  The 
niilk-diet  should  be  persisted  in  for  some  weeks, 
but  if  under  this  treatment  the  dropsy  and  the 
other  symptoms  of  the  disease  do  not  improve,  it  is 
probably  advisable  to  increase  the  diet  to  a  moderate 
extent,  allowing  fish  and  white  meats,  and  if 
improvement  occurs  the  ordinary  meats  may  be 
allowed.  Many  cases  of  chronic  Bright's  disease, 
where  anaemia  is  a  marked  symptom  and  where  the 
disease  is  of  some  duration,  progress  more  favourably 
if  given  a  moderate  diet,  and  it  is  probably 
unadvisable  to  treat  all  cases  of  chronic  Bright's 
disease  with  a  rigid  milk-diet.  In  all  cases  of 
chronic  Bright's  disease  highly  seasoned  articles  of 
diet  and  rich  concentrated  foods  should  be  avoided, 
and  at  all  times  such  patients  should  take  only 
small  quantities  of  meat.  Alcohol  is  probably 
liarmful  in  all  forms  of  chronic  Bright's  disease,  and 
should  be  only  given,  if  at  all,  in  small  quantities  and 
freely  diluted. 

The  dropsy  of  chronic  Bright's  disease  is  often 
very  persistent,  and  in  some  cases  it  is  of  mixed 
iirigin,  being  partly  true  renal  dropsy,  and  partly 
1  ardiac  dropsy  dependent  on  cardiac  failure  second- 
ary to  the  renal  disease.  In  some  cases  where  the 
<lropsy  is  not  relieved  by  hot-air  baths  and  other 
measures  directed  to  increase  the  activity  of  the 
skin,  incisions  over  the  malleoli  may  become  neces- 
sary, but  in  cases  of  renal  disease  extra  precautions 
require  to  be  taken  to  prevent  septic  complications. 

The  anremia  of  this  disease  is  often  very  marked 
and  should  be  treated  by  the  administration  of  iron 
and  arsenic.  JOHN  RoSE  Bradi<ORD. 

BROMIDROSIS  {Bp^nos,  a  stench  ;  and  iSpus, 
sweat). — A  term  for  fetid  perspiration.  Sci;  Per- 
si'iRATlON,  Disorders  of. 


BROMISM.— 5tf<7  Drug-Eruptions. 

BRONCHI,  Diseases  of.  — Synon.  :  Fr.  A/a/a- 
dtcs  des  Bronclies  ;  Ger.  Broucliicii-Kraiikhciten. — 
The  diseases  of  the  bronchi  will  be  discussed  in  the 
following  order  :  —  i.  Acute  inflammation  ;  2. 
Chronic  inflammation  ;  3.  Plastic  inflammation  ; 
4.  Dilatation  ;  5.  Narrowing  or  obstruction  ;  6. 
Cancer. 

I.  Acute  Inflammation — Acute  Bronchitis 
— Acute  Bronchial  Catarrh. 

Definition. — An  acute  inflammation  of  the 
l>ronchial  tubes. 

/Ktiology. — The  causes  of  acute  bronchitis  may 
be  classed  as  [a)  predisposing,  and  (/;)  excitinq. 

(a)  Predisposing  causes.  —  Of  these  age  is  one  of 
the  most  important.  The  disease  is  most  frequently 
met  with  in  the  young  and  the  old  ;  and  in  these 
subjects  it  assumes  its  most  serious  characters.  The 
imperfectly  developed  thorax  of  the  infant,  and  the 
diminished  vitality  of  the  aged,  seem  to  render 
them  especially  liable  to  attacks  of  bronchitis,  and 
to  make  the  disease  exceptionally  fatal  in  them. 
Sex  appears  to  have  no  influence  as  a  predisposing 
cause.  The  habits  of  life  have  an  important  in- 
fluence in  the  causation  of  bronchitis.  The  practice 
of  living  in  heated  rooms,  especially  where  gas  is 
largely  consumed,  and  of  breathing  the  vitiated 
atmosphere  produced  b}'  the  assemblage  of  large 
numbers  of  persons  in  a  single  room,  is  undoubtedly 
a  fertile  predisposing,  as  well  as  exciting,  cause  of 
the  complaint  ;  so  also  is  the  practice  of  keeping 
children  too  much  within  doors  on  the  one  hand, 
or,  on  the  other,  of  exposing  them  to  inclement 
weather  when  improperly  clad.  The  state  of  the 
general  health  exercises  a  powerful  influence.  A 
weakly  constitution,  or  one  weakened  by  over- 
work, improper  food,  &c.,  predisposes  to  bronchitis  ; 
while  such  affections  as  Bright's  disease,  gout,  and 
diseases  of  the  heart,  alike  favour  its  occurrence. 
The  climate  most  favourable  to  the  production  of 
bronchitis  is  probably  that  which  is  at  the  same  time 
both  cold  and  damp,  and  where  sudden  variations 
of  temperature  occur.  The  seasons  of  the  year  in 
which  it  prevails  most  are  the  late  autumn,  the 
winter,  and  the  early  spring. 

(/')  Exciting  causes. — Although  undoubtedly 
cold  directly  applied  to  the  surface  of  the  body  is 
in  a  large  number  of  cases  the  exciting  cause  of 
bronchial  inflammation,  still  the  transition  from 
cold  to  heat — passing  from  a  cold  atmosphere  to  a 
heated  one — is  an  important  factor  of  the  disease. 
There  can  be  little  doubt  that  bronchitis  is  often 
produced  directly  by  the  effects  of  heated  and 
vitiated  air  on  the  bronchial  mucous  membrane. 
Bronchitis  may  also  be  caused  by  the  direct  action 
of  irritants  contained  in  the  air — as  irritant  vapours, 
minute  particles  of  steel,  cotton,  or  ipecacuanha, 
and  the  pollen  from  flowering  plants.  The  toxins 
which  are  present  in  the  system  in  the  course  of 
specific  febrile  affections  often  act  as  exciting  causes 
of  the  disease  ;  as  do  also  the  poison  of  syphilis,  and 
the  altered  condition  of  the  blood  produced  by 
gout.  Bronchitis,  moreover,  must  be  regarded  as 
a  constant  accompaniment  of  influenza.  According 
to  Ritchie  acute  bronchitis  is  an  infective  disease. 
The  bronchitic  secretion  in  the  smaller  tubes  con- 
tains in  every  case  many  varieties  of  bacteria.  In 
some  the  number  of  these  is  so  great  as  to  suggest 
a  causal  relationship,  especially  in  the  case  of  the 
Diplococcus  pneumoniae  and  the  Streptococcus. 
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Anatomical  Characters. — The  mucous  mem- 
brane is  mainly  affected  in  acute  bronchitis,  but 
morbid  changes  may  be  produced  in  the  deeper 
structures.  The  mucous  membrane  is  red — the 
redness  being  arborescent,  streaked,  or  mottled,  but 
not  usually  spread  uniformly  over  a  large  surface. 
The  injected  condition  of  the  membrane  does  not, 
as  a  rule,  extend  into  the  finer  bronchial  tubes,  but 
in  some  cases  where  there  have  been  frequent 
attacks  of  inflammation,  these  tubes  have  a  red 
appearance.  The  membrane  is  sometimes  thickened 
and  soft,  but  ulceration  is  very  rare.  The  tubes 
are  generally  found  more  or  less  filled  with  secretion, 
either  frothy  mucus,  muco-pus,  or  even  actual  pus. 
Sometimes  the  secretion  is  very  abundant,  filling 
all  the  tubes.  Fibrinous  masses  are  occasionally 
met  with,  which  may  form  casts  of  the  tubes. 
Collapse  of  portions  of  lung-substance  is  not  in- 
frequently found,  as  are  also  patches  of  lobular 
pneumonia.  The  venous  system  and  the  right  side 
of  the  heart  are  overloaded,  and  the  blood  is  dark. 
In  many  cases  fibrinous  deposits  are  found  in  the 
cavities  and  great  vessels  of  the  heart. 

In  discussing  the  pathology  of  bronchitis,  it  is 
necessary  to  refer  to  the  distribution  of  the  bronchial 
blood-vessels.  The  bronchial  arteries  when  they 
have  fairly  entered  the  lungs  have  no  accompanying 
veins.  The  so-called  bronchial  veins  are  some  small 
vessels  which  return  the  blood  supplied  to  the  struc- 
tures about  the  roots  of  the  lungs.  The  blood  which 
is  supplied  to  the  bronchial  tubes,  when  they  have 
commenced  their  divisions,  passes  into  radicles  of 
pulmonary  veins,  and  is  returned  directly  to  the  left 
side  of  the  heart.  It  is  uncertain  whether  there  are 
any  anastomoses  between  the  bronchial  arteries  and 
the  pulmonary  artery.  If  such  communication  exist, 
it  is  only  slight.  The  blood  of  the  bronchial  arteries, 
after  supplying  the  mucous  membrane  and  other 
structures  of  the  tubes,  passes,  either  wholly  or  in  a 
very  large  part,  to  the  left  side  of  the  heart,  not 
having  circulated  through  the  aerating  portion  of 
the  lungs.  The  circumstances  of  this  anatomical 
arrangement  are  most  important  from  a  practical 
point  of  view.  Anything  which  embarrasses  the 
circulation  on  the  left  side  of  the  heart  — such  as 
mitral  regurgitation — must  necessarily  cause  a 
very  loaded  condition  of  the  bronchial  vessels  ;  and 
all  physicians  are  familiar  with  the  form  of  bron- 
chitis which  is  so  common  in  these  cardiac  affec- 
tions. The  congested  mucous  membrane,  and  the 
profuse  bronchial  secretion,  are  the  result  of  the 
direct  impediment  to  its  circulation  which  the 
blood  meets  with,  from  passing  at  once  into  vessels 
which  go  straight  to  the  left  side  of  the  heart. 
The  relief  often  afforded  in  this  form  of  bronchitis 
by  the  administration  of  digitalis  is  explained  by 
the  circumstance  above  referred  to. 

Symptoms. — The  symptoms  of  acute  bronchitis 
differ  according  as  the  inflammation  is  located  in 
(a)  the  large  and  medium-sized  tubes,  or  (h)  the 
small  ones.  To  the  latter  form  of  the  affection  the 
name  of  capillary  bronchitis  has  been  given. 

I.  Acute  bronchitis  of  the  larger  tubes. — The 
attack  is  usually  ushered  in  by  symptoms  of  catarrh — 
sneezing,  lachrymation,  a  sense  of  fulness  about  the 
nose  and  eyes,  with  frontal  headache  ;  the  throat 
becomes  dry  and  sore,  and  then  increased  secretion 
sets  in  ;  the  follicles  at  the  back  of  the  pharynx 
become  enlarged ;  the  upper  part  of  the  larynx 
is  often  involved,  there  Ijeing  slight  hoarseness  ; 
and  the  affection  gradually  creeps  down  into  the 


bronchial  tubes.  The  disease  is  not  ushered  in 
by  decided  rigors,  but  chills  and  sometimes 
shiverings  are  experienced  ;  the  pulse  is  not  much 
affected,  but  its  frequency  is  increased  in  some 
cases ;  there  is  a  general  sense  of  malaise,  as 
well  as  a  want  of  energy.  When  the  disease  has 
set  in  fully  certain  local  symptoms  are  found.  More 
or  less  pain  is  felt  behind  and  above  the  sternum  ; 
the  sensation  is  increased  by  a  deep  inspiration  ; 
the  pain  shoots  at  times  over  the  chest  in  the 
direction  of  the  larger  bronchial  tubes  ;  and  there 
is  a  tickling  or  unpleasant  irritation  felt  behind  the 
sternum,  which  gives  rise  to  a  cough.  Dyspnoea  is 
not  a  marked  feature  of  this  fonn  of  bronchitis  ;  it 
exists,  however,  sometimes  ;  and  in  the  most  severe 
cases  a  sense  of  oppression,  weight,  and  tightness 
about  the  chest  is  experienced.  Cough  is  one 
of  the  earliest  and  most  prominent  symptoms  ;  it  is 
at  first  dry,  and  there  is  usually  at  this  period  some 
hoarseness.  The  cough  is  paroxysmal,  and  often 
very  violent  ;  it  becomes  attended  with  expectora- 
tion as  the  disease  progresses.  This  varies  at 
different  stages  of  the  affection  ;  at  first  watery  and 
frothy,  and  almost  transparent,  it  becomes,  as 
the  disease  progresses,  more  consistent,  viscid, 
and  opaque,  consisting  successively  of  mucus, 
muco-pus,  and  pus ;  it  is  sometimes  distinctly 
nummulated.  Small  streaks  of  blood  are  occasion- 
ally seen  mixed  with  the  sputa.  Examined  under 
the  microscope  the  sputa  are  found  in  the  early 
stages  of  the  disease  to  contain  epithelial  cells  from 
the  mucous  membrane  ;  and,  later,  many  of  the  so- 
called  exudation-corpuscles,  molecular  and  granular 
matter,  pus-cells,  and  occasionally  blood-discs. 

In  the  milder  cases  of  this  form  of  bronchitis 
there  is  but  little  general  disturbance  ;  and  even  in 
the  more  severe  cases  the  febrile  reaction  is  not 
usually  very  great.  The  pulse  rises  a  little,  but 
does  not  become  very  frequent  ;  the  temperature 
rarely  becomes  high  ;  there  is  in  many  cases  but 
little  interference  with  the  appetite.  A  general 
feeling  of  depression,  which  in  some  cases  is  very 
marked,  is  usually  experienced. 

2.  Acute  bronchitis  of  the  smaller  tuhes — 
Capillaiy  bronchitis. — This  is  a  very  formidable 
disease.  It  attacks  the  finer  bronchial  tubes,  and 
probably  extends  to  their  smallest  ramifications. 
Its  symptoms  are  veiy  grave.  Some  of  the  worst 
cases  of  capillary  bronchitis  are  met  with  in 
connection  with  emphysema  of  the  lungs.  It  may 
be  an  extension  of  inflammation  from  the  larger 
tubes  ;  or  the  capillary  tubes  may  be  attacked 
simultaneously  with  the  larger  ones,  or  alone.  The 
early  symptoms  are  more  severe  than  those  of 
ordinary  bronchitis,  and  rigors  are  more  common. 
Dyspnoea  is  marked  ;  it  may  vary  from  mere  rapid 
respiration  to  constant  or  paroxysmal  orthopnoea. 
The  respirations  may  rise  to  fifty  in  a  minute. 
Cough  is  almost  continuous,  at  times  becoming  very 
violent  and  most  distressing.  Expectoration  is 
attended  with  difficulty.  The  sputa  soon  become 
very  abundant,  and  rapidly  assume  a  purulent 
character  ;  or  they  are  very  viscid  and  ropy.  See 
Sputum,  Examination  of. 

The  general  s3'mptoms  are  very  severe.  The 
temperature  may  reach  103°  F.  or  even  higher, 
though  it  is  rarely  as  high  as  in  acute  tuberculosis 
or  pneumonia  ;  and  the  pulse  may  be  120  or  140. 
There  are  often  profuse  perspirations,  and  in  some 
cases  excessive  debility  is  felt.  If  the  disease 
progresses  unfavourably,  symptoms  of  very  imperfect 


BRONCHI,  DISEASES  OF 


225 


aeration  of  the  Iilood  come  on.  The  face  becomes 
turgid  and  bloated,  the  lips  and  ears  get  livid, 
the  veins  are  distended,  the  temperature  falls,  cold 
clammy  perspirations  break  out,  the  pulse  becomes 
very  small  and  rapid,  delirium  supervenes,  the 
respiration  is  shallow  and  catching,  and  the  patient 
dies  of  asphyxia,  or  from  the  presence  of  fibrinous 
clots  in  the  heart  and  great  blood-vessels. 

Physical  Signs. — The  physical  signs  of  both 
forms  of  acute  bronchitis  may  be  referred  to 
together.  Inspection  reveals  little  of  practical  value 
in  simple  bronchitis.  The  form  of  the  chest  is  not 
altered.  In  severe  cases  the  abdominal  movements 
are  in  excess.  The  costal  movements  are  frequently 
tliose  of  elevation  rather  than  expansion.  In  ex- 
treme cases  the  lower  end  of  the  sternum  and  the 
connected  cartilages  sink  with  inspiration  ;  while 
the  expiratory  movements  are  slow,  laboured,  and 
inefficient.  If  the  hand  is  applied  to  the  chest, 
rhonchal  fremitus  may  be  often  felt,  sometimes  over 
a  large  area.  The  percussion-sound  may  be  some- 
what exaggerated  from  over-distension  of  the  lungs, 
especially  in  children  ;  not  appreciably  altered  ;  or 
deficient  in  resonance,  owing  to  the  accumulation  of 
secretion  at  the  bases  of  the  lungs,  to  oedema  or 
congestion  (as  in  typhoid  fever),  or  to  pulmonary 
collapse.  In  young  children  a  sound  resembling 
the  cracked-pot  sound  may  be  occasionally  produced, 
variable  in  site.  The  sounds  heard  on  auscultation 
vary  according  to  the  stage  of  the  disease.  The 
breath-sounds  are  loud  when  the  tubes  are  free  ; 
when  the  latter  are  plugged  by  secretion,  they  often 
become  feeble  or  even  totally  suppressed,  from 
closure  of  a  tube  leading  to  a  portion  of  the  lung. 
The  adventitious  sounds  of  bronchitis  include  the 
various  rhonchi  and  rales:  the  dry  rhonchi  are 
heard  in  the  early  stages  of  the  disease  for  the 
most  part,  but  when  once  secretion  has  set  in,  the 
moist  rales  are  more  or  less  extensively  heard, 
depending  for  their  character  on  the  size  of  the 
tubes  which  are  the  seat  of  inflammation.  Thus 
they  are  called  iiiiicoiis  when  produced  in  the  large 
tubes,  stih-nmcous  and  siib-crepitaiit  when  produced 
in  the  finer  ones  ;  the  latter  term  being  used  lo 
characterise  the  rales  of  capillary  bronchitis.  When 
the  large  Ijronchial  tubes  are  filled  with  a  secretion 
which  is  not  viscid,  the  sounds  may  have  a  rattling 
character.  The  various  rhonchi  may  be  heard  over 
different  parts  of  the  lungs  at  the  same  time, 
according  to  the  seat  and  stage  of  the  bronchitis. 
In  capillary  bronchitis  sub-crepitant  rales,  accom- 
panying inspiration  and  expiration,  are  abundantly 
heard,  especially  towards  the  bases  of  both  lungs. 
As  a  rule  there  is  no  displacement  of  organs  in 
I  ironchitis,  but  the  diaphragm  is  sometimes  depressed 
I  rem  great  distension  of  the  lungs,  and  the  heart  is 
occasionally  displaced  towards  the  right. 

DiAC. Nosis. — The  diagnosis  of  acute  bronchitis, 
except  in  a  few  instances,  presents  no  great  diffi- 
culty. In  the  early  stages  of  whooping-cough  it  is 
impossible  to  decide  whether  the  case  is  one  of 
simple  bronchitis  or  not,  but  subsequently  the 
paroxysmal  character  of  the  cough  settles  the  point. 
In  some  cases  of  bronchitis  occurring  in  children 
the  breathing  may  resemble  that  of  croup  ;  but 
here  the  presence  of  catarrh,  the  wheezing  nature 
of  the  respiration,  the  absence  of  much  fever,  the 
characters  of  the  sputa — obtained  by  wiping  the 
back  of  the  tongue — and  their  freedom  from  mem- 
branous shreds,  and  the  physical  examination  of  the 
chest  indicating  the  presence  of  rhonchi,  will  be 


sufficient  to  establish  a  diagnosis.  From  laryngitis 
the  discrimination  is  not  difiicult. 

Pneumonia  may  generally  be  easily  diagnosed 
from  capillary  bronchitis,  with  which  form  it  can 
perhaps  be  alone  confounded.  Capillary  bronchitis 
is  not  ushered  in,  as  pneumonia  usually  is,  by  a 
well-marked  and  prolonged  rigor  ;  the  general 
febrile  disturbance  is  less,  and  the  temperature  not 
so  high  ;  moreover  the  absence  of  dulness  on  per- 
cussion, and  of  increased  vocal  resonance  and 
fremitus,  will  aid  in  the  differentiation.  From 
lobular  pneumonia  in  children  the  diagnosis  is  not 
always  easy.  In  this  disease  there  is  often  no  dul- 
ness to  be  perceived  on  percussion  ;  while,  on  the 
other  hand,  dulness  may  exist  in  bronchitis  from 
pulmonary  collapse. 

The  diagnosis  of  capillary  bronchitis  from  acute 
phthisis  often  presents  difticulties.  The  main 
points  to  be  relied  on,  independently  of  the  family 
history,  which  may  aid,  are  that  in  capillary  bron- 
chitis the  fever  is  less  and  the  temperature  lower  ; 
signs  of  asphyxia  soon  come  on  ;  and  there  is  free 
expectoration  of  muco-purulent  matter,  from  which 
the  tubercle-bacilli  are  absent.  In  one  form  of 
acute  phthisis  there  is  evidence  of  pneumonic  con- 
solidation, followed  by  signs  of  the  formation  of 
cavities.  In  the  miliary  tubercular  form  there  are 
in  many  cases  scarcely  any  physical  signs  except 
rales,  most  marked  at  the  apices  of  the  lungs. 
Here,  however,  the  diagnosis  may  be  aided  by  the 
examination  of  the  sputa  under  the  microscope, 
which  may  reveal  the  presence  of  tubercle-bacilli. 

Prognosis,  Duration,  Termination,  and 
Mortality. — The  prognosis  in  an  ordinary  case 
of  bronchitis  is  favourable,  but  should  always  be 
guarded  when  the  disease  occurs  in  the  very  young 
or  the  aged.  In  the  milder  forms  the  affection 
may  last  only  a  few  days,  or  two  or  three  weeks. 
.Severe  cases  are  more  protracted.  The  disease 
may  terminate  in  perfect  recovery,  in  death,  or  by 
passing  into  the  chronic  form.  It  may  be  the 
starting-point  of  emphysema  of  the  lungs,  or  of 
certain  forms  of  phthisis.  The  mortality  is  much 
influenced:  (l)  by  age,  being  greatest  in  the  very 
young  and  the  very  old  ;  (2)  by  the  previous  state 
of  health,  which,  if  lowered  by  any  circumstances, 
will  render  recovery  more  doubtful  ;  {3)  by  the 
extent  of  the  inflammation,  especially  when  the 
disease  is  of  the  capillary  form  ;  {4)  by  the  existence 
or  non-existence  of  any  organic  disease  of  the 
heart,  lungs,  or  kidneys  ;  (5)  by  the  disease  being 
epidemic  in  connection  with  influenza  or  otherwise ; 
and,  lastly,  by  the  time  the  case  has  come  under 
treatment,  whether  early  or  late. 

Treatment. — In  the  treatment  of  bronchitis 
care  must  be  taken  to  ascertain  whether  tlie  disease 
is  secondary  to  some  organic  affection,  or  the  result 
of  mechanical  irritation,  or  of  the  presence  of  gout 
or  rheumatism  in  the  system,  or  of  influenza  ;  or 
whether  it  arises  as  a  primary  disease.  The  treat- 
ment of  the  disease  as  a  primary  aftection  will  be 
considered  first. 

In  an  ordinary  case  of  acute  bronchitis  the 
patient  should  Vie  confined  to  his  room,  and,  if  the 
case  is  at  all  severe,  to  his  bed.  The  temperature 
of  the  apartment  should  be  maintained  at  from  60° 
to  65°  F.  In  the  early  stages  of  the  attack  it  is 
well  to  allow  the  air  of  the  room  to  be  more  or  less 
saturated  with  steam.  A  free  action  of  the  skin 
should  be  promoted  ;  and  for  this  purpose  warm 
drinks,  with  or  without  some  form  of  alcohol  or 
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some  diaphoretic  medicine,  may  be  given ;  or  a 
hot-air  bath  may  be  used  in  bed.  Great  relief 
is  often  experienced  from  the  application  of  a  large 
mustard  or  mustard  and  linseed-meal  poultice  to  the 
chest,  but  severe  counter-irritation  is  to  be  avoided  ; 
and  it  is  well,  if  mustard  is  applied  first,  to  apply 
immediately  afterwards  a  large  hot  linseed-meal 
poultice,  to  be  renewed  every  few  hours.  This 
constant  application  of  warmth  and  moisture  to  the 
chest  is  often  productive  of  very  great  relief  to  the 
sj'mptoms. 

It  is  generally  desirable  to  act  on  the  bowels, 
and  a  mercurial,  followed  by  a  saline  purgative,  will 
often  be  of  great  service.  In  the  old  and  debilitated, 
as  also  in  the  young,  all  lowering  treatment  must, 
however,  be  avoided.  In  the  early  stages  of  the 
affection,  before  secretion  has  commenced,  and  when 
the  mucous  membrane  is  dry  and  the  cough  hard, 
diaphoretics  with  ipecacuanha  may  often  be  given 
with  advantage  ;  but  as  soon  as  secretion  is  fairly 
established,  carbonate  of  ammonium,  spirit  of  chloro- 
form, ether,  cascarilla,  senega,  or  similar  drugs 
should  be  administered.  Indeed  in  almost  every 
stage  of  bronchitis  carbonate  of  ammonium  is  one 
of  the  most  valualjle  remedies  we  possess.  Care 
should  be  exercised,  especially  with  the  aged,  that 
nothing  should  be  given  which  will  so  nauseate  as 
to  prevent  food  being  taken.  In  the  exhibition  of 
medicines  to  alleviate  the  cough,  regard  must  be 
had  to  the  condition  of  the  patient  and  the  stage  of 
the  disease.  Opium  in  all  its  forms  should  be  given 
with  caution,  and  is  generally  inadmissible,  especially 
in  the  young  and  old.  It  no  doubt  often  succeeds 
in  checking  cough,  but  in  doing  so  it  also  checks 
expectoration,  and  causes  an  accumulation  in  the 
bronchial  tubes,  which  sometimes  becomes  very 
dangerous  to  life.  Chloral  hydrate  in  small  doses  is 
often  of  great  use  for  relieving  cough,  and  it  may  be 
combined  with  oxymel  of  squill.  It  has  also  a  good 
effect  in  allaying  spasm  of  the  tubes,  if  this  exist. 
In  some  cases  of  bronchitis  the  question  of  procuring 
sleep  becomes  an  important  one.  Chloral  hydrate 
may  be  given  with  safety,  and  the  recovery  of  a 
patient  may  sometimes  be  dated  from  the  sleep  which 
this  agent  procures. 

Alcoholic  stimulants,  except  in  the  early  stages, 
and  in  certain  cases  dependent  on  a  gouty  or  rheu- 
matic condition,  should  usually  be  given  in  smaller 
or  larger  quantities.  They  increase  expectorating 
power,  and  ward  off  the  tendency  to  asphyxia.  In 
the  old  they  are  especially  called  for,  and,  together 
with  carbonate  of  ammonium,  should  form  the  main 
therapeutic  agents  to  be  relied  on.  In  the  treatment 
of  capillary  bronchitis,  ammonia  and  alcoholic  stimu- 
lants should  be  exhibited  from  the  commencement, 
and  the  quantity  must  depend  on  the  symptoms  of 
each  case.  There  is  one  source  of  danger  in  capillary 
bronchitis  which  should  always  be  borne  in  mind, 
viz.  the  formation  of  fibrinous  clots  in  the  heart  and 
great  blood-vessels.  These  deposits  become  the 
proximate  cause  of  death  in  many  cases,  and  they 
are  especially  liable  to  form  when  there  is  emphy- 
sema of  the  lungs.  Their  presence  may  often  l)e 
diagnosed  during  life  from  the  respiration  becoming 
very  rapid,  shallow,  and  laboured  ;  from  the  pulse 
being  quick,  weak,  and  small,  although  the  heart 
may  at  the  same  time  be  felt  beating  vigorously  ; 
from  the  voice  becoming  feeble,  and  the  mental 
faculties  seriously  impaired.  After  death  a  large 
portion  of  the  cavities  of  the  heart  may  be  found 
occupied  by  these  deposits,  the  calibre  of  the  pul- 


monary artery  and  the  aorta  being  also  materiall}' 
diminished  by  them. 

In  many  cases  of  bronchitis  when  the  acute  sym- 
ptoms have  passed  off,  but  the  secretion  continues 
profuse,  as  well  as  in  those  cases  called  bronchor- 
rhcea,  the  exhibition  of  iron  is  often  of  great  service. 
It  seems  to  give  tone  to  the  relaxed  capillaries  of 
the  mucous  membrane,  and  to  diminish  the  secretion. 
It  may  be  given  in  combination  with  carbonate  of 
ammonium,  in  the  form  of  the  ammonio-citrate  :  or 
the  tincture  of  the  perchloride  with  ether  or  spirit  of 
chloroform  may  be  employed,  or  the  ethereal  tinc- 
ture of  the  acetate  (Ph.  Ger. ),  which  is  a  veiy  valu- 
able preparation  in  some  cases. 

Inhalations  are  useful  for  allaying  cough,  in  the 
earlier  stages  of  the  affection,  or  for  the  relief  of 
spasm.  In  some  cases  of  severe  bronchitis  where 
asphyxia  has  been  threatened,  recovery  has  followed 
the  exhibition  of  large  doses — half  an  ounce — of  oil 
of  turpentine.  In  this  dose,  however,  it  sometimes 
produces  alarming  symptoms,  and  it  is  perhaps 
better  to  exhibit  it  in  smaller  quantities  tentatively. 
An  emetic  may  be  serviceable,  especially  in  children, 
if  the  tubes  are  much  loaded.  Children  suffering 
from  severe  attacks  of  bronchitis  should  not  be 
allowed  to  sleep  long,  for  fear  of  dangerous  accumu- 
lation in  the  tubes,  and  care  should  be  taken  that 
the  secretions  do  not  collect  about  the  back  of  the 
mouth. 

Patients  should  not  be  kept  on  a  low  diet  even  at 
the  beginning  of  an  attack,  and  as  the  disease  pro- 
gresses the  quantity  of  food  allowed  may  be  increased 
according  to  the  appetite.  In  the  treatment  of  gouty 
bronchitis,  colchicum  and  the  alkalis  must  be  given, 
and  the  general  measures  used  which  are  applicable 
to  the  constitutional  condition.  If  bronchitis  de- 
pend on  a  gouty  state,  it  will  not  yield  to  the 
ordinary  treatment,  but  when  its  cause  is  recognised 
and  the  appropriate  remedies  are  administered,  the 
symptoms  usually  soon  begin  to  improve. 

In  the  cases  of  bronchitis  which  are  connected 
with  heart-disease,  and  especially  with  mitral  re- 
gurgitation, digitalis  is  often  of  great  value.  By 
steadying  the  action  of  the  heart  it  relieves  the 
overloaded  pulmonary  veins,  and  thus  directly 
diminishes  the  congestion  of  the  mucous  membrane, 
as  mentioned  in  the  paragraph  relating  to  the 
pathology  of  the  disease. 

It  is  impossible  in  the  scope  of  this  article  to 
refer  specially  to  the  treatment  of  bronchitic  attacks 
arising  from  the  various  kinds  of  mechanical  irrita- 
tion. There  is,  however,  one  form  of  bronchitis 
which  may  be  mentioned,  viz.  that  connected  with 
hay-fever,  arising  either  from  the  inhalation  of 
pollen,  or  caused  by  some  peculiar  atmospheric 
influence  acting  on  a  peculiar  nervous  system.  It 
is  very  difiicult  of  cure  ;  no  remedies  seem  to  have 
any  particular  influence  over  it,  and  it  is  usually 
only  to  be  relieved  by  removing  the  patient  from 
the  exciting  cause  of  the  affection.  In  the  treat- 
ment of  bronchitis  depending  on  constitutional 
syphilis,  the  appropriate  measures  for  that  afifection 
must  be  resorted  to. 

2.  Chronic  Inflammation — Chronic  Bron- 
chitis— Chronic  Bronchial  Catarrh. 

Definition. — A  chronic  inflammation  of  the 
bronchial  tubes. 

-Etiology. — Chronic  bronchitis  very  frequently 
results  from  repeated  attacks  of  the  acute  disease, 
but  it  may  be  chronic  from  the  beginning.  Em- 
physema of  the  lungs,  dilated  bronchi,  and  tuber- 
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•cular  infection  are  causes  of  the  complaint ;  as 
are  also  various  forms  of  heart-disease,  and  some 
other  diseases,  such  as  gout.  The  prolonged  in- 
halation of  slightly  irritating  particles  gives  rise  to 
chronic  bronchitis  ;  and  it  is  also  met  with  in  con- 
nection with  chronic  alcoholism.  It  is  most  common 
among  the  old. 

Anatomical  Characters. — The  bronchial 
mucous  membrane  is  discoloured,  being  of  a  dull- 
red  tint,  greyish,  or  brownish.  The  discolouration 
is  usually  partial,  but  sometimes  general.  There  is 
swelling  and  increased  firmness  of  the  mucous 
membrane,  and  the  sub-mucous  tissue  in  old-stand- 
ing cases  becomes  infiltrated  and  indurated.  The 
fibrous  tissue  is  increased  ;  the  cartilages  in  the 
larger  tubes  are  sometimes  calcareous  ;  and  there  is 
generally  more  or  less  emphysema  of  the  lungs. 

Symptoms. — The  symptoms  of  chronic  bronchitis 
vary  greatly  in  different  cases.  They  resemble  in 
kind  those  of  the  acute  affection.  There  is  cough, 
expectoration,  pain,  soreness  or  uneasiness  behind 
the  sternum,  with  more  or  less  dyspncea.  The  con- 
stitutional symptoms  may  be  very  slight,  scarcely 
any  effect  on  the  general  health  being  apparent  ;  or 
they  may  be  very  severe.  Three  forms  of  chronic 
bronchitis  are  recognised  clinically: — (l)  that 
which  includes  the  ordinary  cases  of  the  disease, 
varying  much  in  severity ;  (2)  that  characterised 
by  excessive  secretion — broiichorrhcea  ;  and  (3)  that 
form  which  is  called  dry  catarrh. 

I.  In  the  first  form  of  chronic  bronchitis  the 
cough  is  at  first  slight,  perhaps  only  occurring 
during  the  winter,  being  altogether  absent  in 
the  summer.  After  a  time  the  attacks  become  more 
frequent,  and  at  last  the  patient  is  never  free  from 
the  affection,  which  is  aggravated  at  times.  The 
cough  in  such  cases  is  more  or  less  severe,  but 
usually  most  so  in  the  morning.  It  is  often 
paroxysmal,  and  sometimes  very  violent.  The 
expectoration  in  some  cases  is  scanty,  viscid, 
and  difficult  to  discharge,  in  others,  especially  old- 
standing  cases,  it  is  copious  and  easy.  The  sputa 
vary  much  both  in  appearance  and  quantity.  They 
may  be  yellowish-white,  muco-purulent,  or  more 
decidedly  purulent,  of  a  greenish-yellow  or  bright 
or  dark  green  colour  ;  they  are  but  little  aerated, 
sometimes  not  at  all,  so  that  they  sink  in  water  ; 
at  times  they  are  nummulated  and  quite  opaque. 
In  some  cases  the  expectoration  is  fcetid,  constituting 
the  form  of  the  disease  denominated  '  foetid  bron- 
chitis,' the  odour  resulting  either  from  sloughing  of 
minute  portions  of  the  mucous  membrane,  or  from 
chemical  changes  taking  place  in  the  sputa.  Occa- 
sionally streaks  of  blood  are  met  with.  Micro- 
scopically the  sputa  are  found  to  consist  of  epithelium, 
pus-cells,  and  granular  matter,  with  at  times  blood- 
corpuscles. 

The  constitution  does  not  suffer  much  in  mild 
attacks,  but  when  chronic  bronchitis  is  permanent 
and  general,  the  system  at  large  sympathises  more 
or  less  severely  :  the  appetite  fails,  sleep  is  dis- 
turbed b)'  the  cough,  emaciation  sets  in  and 
sometimes  becomes  marked,  but  it  does  not  proceed 
beyond  a  certain  point,  unlike  that  of  phthisis, 
which  is  usually  progressive.  In  all  cases  of  chronic 
bronchitis  there  is  great  risk  of  an  acute  attack 
coming  on,  especially  among  the  aged.  These 
attacks  are  very  dangerous,  in  consequence  of  the 
rapid  extension  of  the  disease  throughout  the  lungs, 
and  its  asphyxiating  character. 

2.  The  second  class  of  cases  is  characterised  by 


excessive  secretion  from  the  bronchial  tubes — hroit- 
chorrhxa.  This  form  is  often  met  with  in  the  old 
and  feeble,  and  especially  in  cases  of  valvular 
disease  of  the  heart.  The  cough  is  paroxysmal, 
and  attended  with  the  expectoration  of  a  large 
quantity  of  thin  watery  glairy  fluid,  or  of  thick 
ropy  gluey  matter,  like  white  of  egg.  The  quantity 
expectorated  is  sometimes  very  large.  This  form 
of  bronchitis  may  cause  death  somewhat  suddenly 
by  asphyxia.  During  the  paroxysms  of  cough 
there  is  dyspncea,  but  at  other  times  it  is  absent, 
except  when  heart-disease  exists.  The  constituticjn 
suffers  little,  and  the  flux  seems  sometimes  to  he 
beneficial  in  cases  of  obstructive  cardiac  disease. 

3.  The  third  variety,  or  '  catarrke  sec,^  is  charac- 
terised by  very  troublesome  cough,  oppression  of 
breathing,  tightness  of  the  chest,  and  sometimes 
severe  dyspnoea.  Expectoration  is  either  absent  or 
very  scanty,  the  sputa  consisting  of  small  masses  of 
tough,  viscid,  semi-transparent  mucus.  There  is 
usually  no  feljrile  disturbance.  The  disease  is  met 
with  in  gouty  people,  and  is  often  associated  with 
emphysema  of  the  lungs. 

Physical  Signs. — Inspection  reveals  nothing 
abnormal  in  the  form  or  size  of  the  chest,  unless 
emphysema  of  the  lungs  is  present.  The  expansion 
in  long-standing  cases  is  usually  deficient  ;  the  chest 
being  raised  more  than  in  health.  Expiration  is 
often  prolonged.  Rhonchal  fremitus  may  be  felt 
more  or  less,  depending  on  the  state  of  the  bronchial 
tubes.  There  is  often  increased  resonance,  from 
the  presence  of  emphysema.  The  breath-sounds  are 
more  or  less  changed  :  they  may  be  harsh  and  loud, 
and  the  expiration  is  prolonged  in  cases  that  have 
existed  for  a  considerable  period.  The  adventitious 
sounds  vary  :  they  are  dry,  coarse,  moist,  or  bul)bling 
according  to  the  condition  and  contents  of  the  tubes. 
Vocal  resonance  varies  :  it  may  Ije  bronchophonic, 
normal,  or  deficient. 

Diagnosis. — There  is  usually  Init  little  difficulty 
in  the  diagnosis  of  chronic  bronchitis.  The  affec- 
tion is  most  likely  to  be  confounded  with  phthisis, 
but  the  character  and  degree  of  the  wasting,  and  the 
absence  of  increased  temperature,  of  hremoptysis,  of 
tubercle-bacilli  from  the  sputa,  and  of  the  physical 
signs  of  consolidation,  will  generally  enable  the 
practitioner  to  decide  in  favour  of  the  less  serious 
disease.  The  main  difficulty  lies  in  the  diagnosis 
of  cases  where  the  bronchi  are  dilated  ;  this  will  be 
referred  to  later  on. 

Prognosis.  —  Although  in  itself  not  a  dangerous 
malady,  chronic  bronchitis  becomes  so  in  conse- 
quence of  the  liability  which  exists  to  the  occurrence 
of  acute  symptoms  ;  when  once  established  in  middle 
or  advanced  age  it  is  almost  incurable.  The  com- 
plaint is  further  serious  from  its  tendency  to  produce 
emphysema  and  dilatation  of  the  lironchi.  Per  sc 
it  can  scarcely  ever  be  said  to  kill. 

Treatment. — No  case  of  chronic  bronchitis  can 
be  .successfully  treated  without  due  regard  to  the 
constitutional  condition  of  the  patient.  In  some 
cases  it  is  impossible  to  cure  the  disease,  and  all 
efforts  should  be  directed  towards  preventing  its  ex- 
tension ;  alleviating  the  symptoms  to  which  it  gives 
rise  ;  and  warding  off  acute  attacks.  Attention 
must  be  paid  to  the  state  of  the  heart  and  kidneys  ; 
the  duration  of  the  affection  ;  the  age  of  the  patient  ; 
the  characters  of  the  expectoration  ;  the  state  of  the 
lungs,  as  to  the  existence  of  emphysema  or  other 
morbid  conditions  ;  and  the  presence  of  gout  or 
rheumatism.    The  functions  of  the  liver  must  be 
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looked  to  :  the  administration  of  a  few  doses  of  blue 
pill  with  a  saline  aperient  often  gives  great  relief, 
and  alters  the  character  of  the  bronchial  secretion. 
If  the  gouty  diathesis  is  present,  colchicum  with 
alkalis  and  other  remedies  for  gout,  such  as  a  course 
of  Friedrichshall,  Hunyadi,  or  Carlsbad  waters, 
will  prove  of  great  service.  If  cardiac  disease  exist, 
whether  in  the  form  of  valvular  incompetence,  or  of 
weak,  flabby,  or  dilated  heart,  digitalis  combined 
with  iron  frequently  produces  marked  benefit. 

Chronic  bronchitis,  not  dependent  on  any  organic 
disease  or  constitutional  condition,  has  a  tendency 
to  lower  the  health  and  to  diminish  strength,  and 
therefore  the  various  tonics  may  often  be  given  with 
great  benefit.  Of  these  the  most  useful  are  quinine, 
the  preparations  of  iron,  and  those  of  zinc.  Cod- 
liver  oil  is  also  very  valuable  in  some  cases  where 
there  is  much  wasting.  The  cases  of  bronchitis 
marked  by  excessive  secretion  are  generally  best 
treated  by  tonics  ;  while  those  in  which  the  secretion 
is  slight — cases  of '  dry  catarrh  ' — being  often  associ- 
ated with  a  gouty  condition  of  the  system,  are  more 
amenable  to  the  use  of  colchicum,  the  alkalis, 
iodide  of  potassium,  and  mineral  waters. 

In  what  may  be  called  the  symptomatic  treat- 
ment of  the  affection,  the  various  expectorants  are 
useful — carbonate  of  ammonium,  ipecacuanha,  squill, 
cascarilla,  senega,  chloroform,  &c. ,  and  these  may 
often  be  beneficially  combined  with  some  form  of 
tonic.  In  many  cases  of  chronic  bronchitis  the  ex- 
pectorating power  is  diminished,  and  stimulating 
expectorants  are  of  great  service.  Much  caution 
must  be  exercised  in  the  administration  of  opiates 
and  other  narcotics  or  sedatives.  When,  however, 
the  mucous  membrane  is  very  irritable,  and  when 
there  is  but  little  secretion,  with  a  troublesome 
cough,  these  remedies  are  indicated.  Opium  is  of 
great  value,  and  chloral  hydrate  is  also  very  useful, 
as  well  as,  in  some  cases,  henbane  and  hydrocyanic 
acid,  or,  whenever  spasm  is  present,  stramonium, 
lobelia,  the  ethers,  and  cannabis  indica.  Inhala- 
tions are  sometimes  very  beneficial,  as  of  the  vapour 
of  warm  water,  iodine,  creasote,  and  other  sub- 
stances. The  inhalation  of  creasote  is  especially 
valuable  if  the  expectoration  is  fcetid. 

Counter-irritation  is  one  of  the  most  important 
means  we  possess  of  relieving  chronic  bronchitis. 
The  irritation  should  not  be  excessive,  but  should 
be  long-continued.  The  application  of  iodine  over 
a  large  surface  of  the  chest,  so  as  to  keep  up  a 
constant  slight  inflammation  of  the  skin,  is  perhaps 
the  best  that  can  be  used  ;  but  other  irritants  may 
be  tried,  such  as  sinapisms,  or  the  various  stimu- 
lating liniments. 

The  general  management  of  the  patient  is  most 
important.  A  mild  climate  should,  if  possible,  be 
chosen  in  the  winter.  The  patient  should  live  as 
far  as  possible  in  an  atmosphere  which  is  mild  and 
dry.  Although  some  cases  are  benefited  by  a  moist 
and  warm  atmosphere,  the  majority  of  cases  of 
chronic  bronchitis  do  better  in  a  drier  one.  The 
skin  must  be  carefully  looked  to,  its  action  should 
be  well  maintained,  and  warm  clothing  always  worn. 
A  moderate  amount  of  some  alcoholic  stimulant  is 
generally  desirable  ;  and  the  food  should  be  nutritious 
and  of  easy  digestion.  Relief  will  often  be  found 
from  wearing  a  respirator. 

3.  Plastic  Bronchitis. — This  is  a  rare  form  of 
disease,  and  of  its  particular  causes  nothing  is  known. 
It  is  perhaps  connected  with  some  peculiar  diathesis. 
It  may  occur  in  either  sex,  and  at  any  period  of  life, 


but  is  most  frequent  in  those  who  are  of  a  tubercular 
constitution.  It  has  been  known,  however,  to 
attack  persons  of  apparently  healthy  frame  and  in 
the  enjoyment  of  robust  health. 

Anatomicai,  Characters. — Plastic  bronchitis 
is  anatomically  characterised  by  the  formation  of  con- 
cretions in  the  bronchial  tubes.  These  concretions 
consist  of  fibrinous  exudation  from  the  mucous 
membrane  :  they' form  casts  of  the  tubes,  and  are 
expectorated.  These  casts  are  either  solid  or  hollow, 
and  on  examination  are  always  found  to  consist  of 
concentric  lamina;.  They  are,  for  the  most  part, 
poured  out  into  the  finer  bronchial  tubes,  sometimes, 
however,  into  the  larger  ones,  but  never  into  the 
trachea.  The  casts  are  of  a  whitish  colour,  but 
they  are  often  stained  with  blood.  Microscopically 
they  consist  of  an  amorphous  or  fibrillated  material, 
with  leucocytes,  granular  matter,  and  oil-globules. 

Symptoms. — This  disease  is  essentiallj'  chronic, 
but  it  has  been  met  with  as  an  acute  affection  in 
children.  At  the  times  when  the  casts  of  the  tubes- 
are  expelled,  exacerbations  occur,  the  patient  being 
attacked  with  pain  and  a  sense  of  constriction  across- 
the  chest,  dyspnoea,  and  an  irritating  cough.  After 
a  time,  varying  from  some  hours  to  a  few  days,  the 
dyspnoea  becomes  very  urgent,  and  the  cough  very 
severe  ;  then,  after  a  paroxysm  of  coughing,  it  is 
found  that  the  patient  has  expectorated  some  solid 
material,  either  with  or  without  bloo'd,  usually  inter- 
mixed with  ordinary  bronchitic  sputa.  The  dyspntxa 
and  cough  now  subside,  to  recur  after  an  interval  of 
a  few  hours  or  longer.  This  disease  may  last  for 
weeks,  months,  or  even  years,  marked  from  time  to 
time  by  severe  accessions,  and  relieved  by  the 
expulsion  of  further  concretions.  The  matter  ex- 
pelled is  often  in  small  masses,  but  at  times  casts  of 
bronchial  tubes  with  several  ramifications  are  ex- 
pectorated. The  disease  may  recur  at  intervals  for 
many  years  ;  the  general  health  in  such  cases  does 
not  seem  to  suffer,  the  breathing  during  the  intervals 
being  unaffected.  There  is,  in  some  instances,  an 
absence  of  febrile  symptoms  during  the  attack, 
while  in  others  the  fever  is  more  marked.  With  the 
general  symptoms  are  combined  the  physical  signs. 
These  are  somewhat  peculiar.  The  bronchial  tubes 
being  obstructed,  portions  of  lung  are  deprived  of 
air  ;  the  breath-sounds  are  therefore  faint  or  absent. 
There  may  be  dulness  more  or  less  complete  on  per- 
cussion, from  collapse  of  the  lung-substance,  or,  as- 
occurs  in  some  cases,  from  localised  pneumonia. 
Asphyxia  ma}'  be  threatened  if  a  large  tube  is  blocked 
up. 

Diagnosis. — The  diagnosisof  this  affection  turns- 
on  the  peculiarity  of  the  expectorated  matters. 
Doubtless  the  disease  ma}'  be  mistaken  for  ordinary 
bronchitis  or  pneumonia  ;  but  when  once  the- 
fibrinous  casts  of  the  tubes  are  observed  in  the  sputa, 
the  nature  of  the  case  becomes  clear. 

Prognosis,  Duration,  Termination,  and 
MORTAi.lTV. — The  prognosis,  if  the  disease  is  un- 
complicated, is  favourable  ;  but  there  is  a  great 
liability  to  recurrence.  The  complaint  may  last  for 
many  years,  and  may  terminate  in  complete  recovery, 
A  fatal  result  generally  depends  on  the  presence  of 
some  other  organic  disease,  such  as  phthisis  or 
pneumonia. 

Treatment. — But  little  can  be  advanced  as  to 
the  value  of  any  special  treatment  for  this  affection. 
Iodide  of  potassium  is  said  to  have  been  employed 
with  success.  The  chief  object  should  be  to  maintain 
the  general  health  by  hygienic  measures,  and  the- 
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exhibition  of  tonics,  svich  as  iron,  quinine,  and  cod- 
liver  oil,  especially  if  there  be  any  tubercular  taint. 
During  the  exacerbations  the  administration  of 
atnmonia  and  the  use  of  inhalations  should  be  re- 
sorted to,  and  the  general  principles  on  which 
ordinary  bronchitis  is  treated  should  be  carried  out. 

4.  Dilatation — Bronchiectasis.  —  This  is  a 
rare  disease,  which  arises  as  a  secondary  affection. 
It  is  often  associated  with  serious  pulmonary  mischief, 
and  is  at  times  difficult  of  diagnosis.  There  are  two 
forms  of  bronchiectasis,  namely,  general  or  fnsiforiii 
dilatation  ;  and  saccular  or  aiiipullary  dilatation. 

(1)  The  general  or  uniform  bronchiectasis  con- 
sists in  a  cylindrical  dilatation  of  one  or  more  of  the 
tubes  throughout  a  considerable  portion  of  their  ex- 

'  tent.    The  tubes  are  evenly  widened  for  the  most 
part,  and  the  dilatations  end  abruptly. 

(2)  The  saccular  form  of  bronchiectasis  consists 
of  a  globular  dilatation  of  a  tube  at  one  point,  or  at 
several  points.  The  dilatations  vary  in  size,  being 
from  half  an  inch  to  an  inch  or  more  in  diameter. 
On  the  tracheal  side  they  usually  communicate  with 
a  slightly  enlarged  bronchial  tube,  while  on  the 
peripheral  side  the  continuity  of  the  tube  is  almost 
or  entirely  lost  from  narrowing  or  actual  oblitera- 
tion. Sometimes  the  cavities  communicate  with 
one  another.  The  two  forms  of  bronchiectasis  often 
co-exist. 

The  walls  of  the  dilatations  undergo  changes  in 
the  course  of  the  disease.  The  mucous  membrane 
becomes  granular,  swollen,  and  congested  ;  while 
at  a  later  stage  it  presents  a  velvety  or  villous  ap- 
])earance,  and  in  some  cases  there  is  even  ulceration 
with  superficial  necrosis.  The  muscular  and  elastic 
coats  become  atrophied,  and,  coincidently  with  this, 
dilatation  increases.  At  times  the  wasting  of 
these  coats  is  partial  ;  some  portions  of  the  walls 
retaining  their  natural  volume,  and  forming  bands 
or  ridges  elevated  above  the  surrounding  membrane. 
The  dilated  tubes  occasionally  present  an  appear- 
ance of  hypertrophy  ;  the  walls  are  thickened,  but 
the  thickening  depends  on  changes  which  have 
taken  place  in  the  mucous  membrane.  The  carti- 
lages resist  the  destructive  metamorphoses  longer 
than  the  other  structures,  but  they  sometimes  par- 
take of  them.  The  contents  of  the  tubes  may  be 
cither  muco-pus,  or  pus  ;  and  casts  of  the  minute 
bronchi  are  met  with.  At  times  the  contents  are 
very  fcetid,  and  sometimes  contain  fragments  of  pul- 
monary tissue.  It  is  said  that  the  contents  may 
become  calcareous. 

Dilatation  of  the  bronchi  may  be  unattended  by 
any  change  in  the  surrounding  lung-tissue,  but, 
generally  speaking,  condensation  of  the  latter  takes 
place,  as  the  result  either  of  pressure  or  of  chronic 
pneumonia.  In  some  instances  the  tissue  forms  an 
abscess,  in  the  centre  of  which  the  walls  of  the 
bronchus  are  found,  while  in  others  the  walls  of 
the  bronchi  and  the  surrounding  tissue  are  destroyed 
by  gangrenous  inflammation.  It  is  generally  not 
difficult  to  distinguish  between  a  phthisical  cavity 
and  a  dilated  bronchus.  The  latter  is  not  charac- 
terised by  the  broken  irregular  surface  which  usually 
-'xists  in  the  former  ;  its  shape  is  generally  more 
regular  ;  and  it  is  usually  continuous  with  bronchial 
ubes.  The  surrounding  lung-tissue  has  no  tuber- 
cular infiltration. 

The  iitcchanisin  of  bronchiectasis  has  occupied 
nmch  attention.  It  is  probable  that  the  elastic  and 
muscular  fibres  lose  their  elasticity  and  contractility 
as  the  result  of  chronic  inflammation,  and  thus  yield 


to  the  distending  influence  of  coaghing.  When 
once  a  dilatation  is  produced,  accumulation  of  the 
secretions  takes  place,  which  tends  further  to  in- 
crease the  dilatation. 

Sy.mi'TOMS. — The  symptoms  of  bronchiectasis  are 
those  of  chronic  bronchitis  aggravated  in  some 
important  respects.  The  cough  is  frequent  and 
paroxysmal.  The  expectoration  is  very  abundant, 
very  purulent,  and,  when  the  disease  has  lasted 
some  time,  very  fcetid.  The  expectoration  of  large 
quantities  of  purulent  secretion  at  longer  or  shorter 
intervals  is  highly  characteristic  of  this  disease.  The 
breath  also  becomes  fretid.  Haemoptysis  is  occa- 
sionally met  with,  even  to  a  considerable  extent. 
There  lis  more  wasting  than  in  ordinary  bronchitis, 
and  the  blood  is  more  imperfectly  aerated.  Night- 
sweats  are  not  uncommon.  In  fact,  the  general 
symptoms  approach  those  of  phthisis.  The  digestive 
functions  are  usually  not  much  impaired. 

Physical  Signs. — The  movement  of  expansion 
is  diminished  in  bronchiectasis,  while  that  of  expira- 
tion is  prolonged.  Over  the  affected  portions  of 
the  lung  there  may  be  slight  retraction.  Vocal  fre- 
mitus is  increased,  and  rhonchal  fremitus  is  some- 
times well  marked.  The  percussion  note  is  altered. 
If  a  dilated  tube  is  surrounded  by  condensed  lung- 
tissue,  or  is  full  of  secretion,  there  is  dulness  on 
percussion  ;  but  if  it  is  situated  near  the  surface  and 
empty,  some  degree  of  tubular  resonance  may  exist. 
Cracked-pot  sound  may  be,  at  times,  elicited.  The 
respiratory  sounds  are  harsh,  or  loudly  bronchial 
with  a  more  or  less  blowing  character,  and  they  may 
be  distinctly  cavernous.  Vocal  resonance  is  often 
greatly  increased.  The  pulse  becomes  rapid  in  the 
later  stages.  The  temperature  rarely  if  ever  reaches 
the  height  that  it  does  in  phthisis  with  cavities,  and 
the  daily  oscillations  are  not  so  marked. 

Diagnosis. — The  main  difficulty  as  regards  dia- 
gnosis is  in  the  differentiation  of  certain  cases  01 
phthisis  with  cavities  from  bronchiectasis  with  large 
globular  dilatations.  The  points  to  be  relied  on  are 
that  in  the  latter  disease  the  morbid  physical  signs 
are  usually  met  with  at  the  middle  and  lower  parts 
of  the  lungs,  while  in  ordinary  phthisis  they  are 
found  at  the  apex  ;  that  the  temperature  differs  in 
the  two  affections  as  mentioned  above  ;  that  ema- 
ciation and  night-sweats  are  not  so  marked  in 
bronchiectasis  ;  and  that,  if  cases  are  watched,  there 
is  usually  observed  a  progressive  advance  of  sym- 
ptoms in  phthisis,  while  in  bronchiectasis  the  sym- 
pti.niis  may  remain  stationary.  In  phthisis  signs 
of  consolidation  precede  those  of  cavities,  while  they 
follow  them  in  bronchiectasis,  and  in  the  latter 
disease  tubercle-bacilli  are  absent  from  the  sputa. 
Bronchial  dilatations  and  tubercular  cavities  have 
been  found  in  the  same  lung.  The  foetor  of  the 
breath  and  sputa  in  bronchiectasis  may  cause  a  sus- 
picion that  gangrene  of  the  lung  is  present  ;  but  the 
general  symptoms  will  usually  enable  the  practi- 
tioner to  differentiate  between  the  two  affections. 

Prognosis. — Bronchial  dilatation  is  probably 
never  cured.     It  may  last  for  years. 

Treatment. — The  treatment  of  bronchiectasis 
must  be  that  of  chronic  bronchitis  with  the  use  of 
such  measures  as  are  applicable  to  wasting  diseases 
in  general.  The  fcetor  of  the  breath  is  best 
relieved  by  the  inhalation  of  creasote,  or  some 
similar  antiseptic.  The  disease  has,  in  some  cases, 
Ijeen  treated  successfully  by  incision  and  drainage. 

5.  Narrowing  or  Obstruction. — Narrowing 
or  obstruction  of  the  bronchial  tubes  is  by  no 
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means  uncommon,  and  may  depend  on  intrinsic  or 
extrinsic  causes.  Complete  obliteration  of  a  tube 
is  sometimes  found  in  connection  with  bronchiec- 
tasis, immediately  beyond  a  globular  dilatation. 

/Etiology. — The  mtrinsic  causes  of  obstruction 
are  a  thickening  of  the  mucous  membrane  resulting 
from  bronchitis ;  the  cicatrisation  of  tertiary 
syphilitic  ulcers  ;  the  retention  of  viscid  secretions  ; 
the  exudation  of  plastic  material  into  the  interior  of 
the  tubes  ;  and  the  deposition  therein  of  tubercle 
or  cancer. 

Among  the  principal  extrinsic  causes  are  the 
pressure  of  adjacent  tuberculous  or  cancerous 
deposits  ;  the  contraction  of  plastic  matter  exuded 
into  the  tissues  surrounding  the  tubes  ;  solid 
formations  in  the  pleura  ;  enlarged  bronchial 
glands ;  and  aneurysmal  and  other  thoracic 
tumours. 

Obstruction  is  most  frequently  met  with  in  the 
smaller  tubes,  but  the  pressure  of  thoracic  tumours 
not  infrequently  causes  obstruction,  or  even  ob- 
literation of  a  main  bronchus,  which  occasionally 
— as  in  the  case  of  aneurysms — becomes  perfo- 
rated. 

Symptoms. — If  a  large  bronchial  tube  become 
suddenly  and  greatly  obstructed,  dyspnoea  of  an 
urgent  character  sets  in,  and  death  from  asphyxia 
may  speedily  result,  unless  the  obstruction  be 
removed.  When  the  obstruction  is  on  a  smaller 
scale,  being  confined  to  the  smaller  tubes,  or  when 
a  large  tube  suffers  only  from  slow,  gradually 
increasing  obstruction,  the  symptoms  are  by  no 
means  urgent  for  a  time,  and  slight  dyspnoea, 
sometimes  accompanied  by  stridor,  is  the  most 
marked  feature. 

Physical  Signs. — Complete  obstruction  of  a 
bronchial  tube  invariably  leads  to  collapse  of  the 
portions  of  the  lung  to  which  the  tube  is  distributed, 
and  thus  an  entire  lung  may  collapse  if  its  main 
bronchus  be  obliterated.  Where  partial  collapse 
is  produced,  emphysema  of  the  neighbouring  lung- 
tissue  commonl}'  follows,  and  if  one  lung  become 
collapsed,  the  opposite  lung  becomes  enlarged  and 
emphysematous.  The  existence  of  collapsed  lung 
gives  rise  to  dulness  on  percussion  over  the  affected 
part,  unless  this  be  situated  away  from  the  chest- 
walls,  or  masked  by  the  presence  of  emphysema. 
Further,  obstruction  of  the  bronchi  causes  a  weak- 
ness or  deficiency  of  the  respiratory  sounds,  with 
a  prolonged  expiratory  murmur,  attended  at  times 
by  sonorous  and  sibilant  rhonchi.  Over  the  col- 
lapsed portion  of  the  lung,  or  over  portions  of  the 
lung  supplied  by  a  tube  which  has  become  com- 
pletely obstructed,  the  breath-sounds  are  absent. 
Deficiency  or  absence  of  vocal  vibration  is  another 
physical  sign  of  obstructed  bronchial  tubes. 

Treatment. — The  treatment  of  obstruction  of 
the  bronchi  must  depend  on  the  nature  of  its  cause. 
The  chief  interest  of  the  affection  arises  from  the 
means  of  diagnosis  of  thoracic  tumours  which  it 
may  afford. 

6.  Cancer. — Cancer  of  the  bronchial  tubes 
occurring  independently  of  cancer  in  the  lungs,  or 
mediastina,  is  probably  nevf  r  seen  ;  but  cancerous 
matter  has  been  found  in  the  tubes  :  ( I )  in  cases 
where  the  lungs  have  been  infiltrated  with  a 
similar  deposit  ;  (2)  where  a  cancerous  tumour 
connected  with  the  root  of  a  lung  has  perforated  a 
tube  ;  and  (3)  in  some  cases  of  cancerous  disease  of 
the  lung,  a  tumour  of  a  similar  nature  being  found 
connected  with  the  mucous  membrane  of  a  tube. 


(4)  Cancerous  matter  has  also  been  found  in 
transittc  in  a  tube,  having  been  detached  from  a 
cancerous  mass.  A.  T.  H.  Waters. 

T.  R.  Bradshaw. 

BRONCHIAL    GLANDS,    Diseases  of.— 

Synon.  :  P'r.  Adenopathie  Trackeobrojuhiqiie  ^ 
Ger.  Kratikheiten  der  Bronchialdriisen. 

General  Anatomy. — The  bronchial  glands, 
about  twenty-five  in  number,  receive  the  lymphatic 
vessels  from  the  lungs,  bronchial  tubes,  and 
visceral  pleura.  Some,  often  called  the  tracheal 
glands,  are  situated  around  the  lower  end  of  the 
trachea  ;  others,  including  the  largest  of  all,  lie 
immediately  below  the  tracheal  bifurcation,  while 
smaller  ones  are  placed  along  the  two  main  bronchi. 
In  addition,  a  number  of  still  smaller  glands, 
about  forty  on  the  right  side  and  thirty  on  the  left, 
lie  actually  embedded  in  the  lung  substance  near 
its  '  root,'  between  the  divisions  of  each  main 
bronchus  to  the  third  or  fourth  ramification  ;  these 
are  sometimes  spoken  of  separately  as  the  pul- 
monary glands. 

While  anatomically  the  term  '  bronchial '  is 
restricted  to  these  groups,  it  frequently  happens, 
that  when  they  are  diseased  others  in  the  thorax 
are  involved  also,  especially  the  superior  medias- 
tinal or  cardiac  glands,  an  important  group  situated 
in  the  upper  part  of  the  interpleural  space,  in  the 
neighbourhood  of  the  arch  of  the  aorta  and  con- 
tinuous below  with  the  bronchial  glands  proper. 
Disease  of  this  group  may  cause  some  of  the 
symptoms  and  physical  signs  commonly  attributed 
to  enlargement  of  the  bronchial  glands  only. 

It  is  also  of  importance  to  recollect  that  some 
lymphatic  vessels  from  the  posterior  mediastinal 
glands  pass  into  the  bronchial  group.  As  the 
former  receive  lymphatics  from  the  diaphragm,  a 
channel  thus  exists  whereby  infection,  as  in 
tuberculosis,  may  be  conveyed  from  the  abdomen 
to  the  bronchial  glands.  These  glands,  especially 
if  those  of  the  superior  mediastinum  be  included, 
are  in  close  relation  to  a  large  number  of  important 
structures  :  the  trachea  and  main  bronchi  ;  the 
pulmonary  vessels  ;  the  innominate  veins  and 
superior  vena  cava  ;  the  arch  of  the  aorta  ;  the  vagus 
nerves  and  their  recurrent  branches — especially  on 
the  left  side  ;  the  pericardium  ;  the  oesophagus  ; 
and  the  adjacent  nerve-plexuses.  The  bronchial 
glands  are  relatively  larger  in  children  than  in 
adults,  the  largest  being  about  the  size  of  a  small 
almond.  In  infanc)'  they  are  of  a  pale  red  or 
pinkish  colour,  but  in  a  few  years  become  studded 
with  dark  spots,  and  in  later  life,  especially  in 
town-dwellers,  are  often  almost  black  from  inhaled 
particles  of  carbon.  As  the  largest  glands,  and 
those  most  liable  to  become  considei'ably  hypertro- 
phied,  are  grouped  round  the  lower  end  of  the 
trachea,  it  is  important  to  bear  in  mind  that  the 
tracheal  bifurcation  corresponds  on  the  surface  with 
the  junction  of  the  manubrium  and  body  of  the 
sternum  in  front  and  with  the  fourth  dorsal  spine 
behind. 

Morbid  Anatomy  and  Pathology. — The 
lymphatic  glands  throughout  the  body  are  most 
active  in  childhood  ;  greater  functional  activity 
involves  greater  proneness  to  disease,  at  least  to 
inflammatory  processes  of  all  kinds ;  and  in 
accordance  with  this  general  rule  we  find  that 
diseases  of  the  bronchial  glands  are  met  with 
especially  in  children. 
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TliL'  chief  morbid  processes  affecting  the  glands 
are  the  follovying  : 

1.  Lyiiiphadcnoiiia. — In  this  disease  the  bronchial 
glands,  along  with  the  other  groups  in  the  thorax, 
are  often  involved,  though  usually  after  those 
situated  externally.  The  enlargement  may  be  very 
great.  In  the  spleno-lymphatic  or  rarer  form  of 
lymphadenoma  the  bronchial  glands  frequently 
present  a  moderate  degree  of  hypertrophy.  See 

LYMPPI  ADENOMA. 

2.  Mediastinal  growths.  —  Lympho-sarcoma  when 
commencing  in  the  thorax  usually  starts  in 
the  bronchial  glands  and  may  give  rise  to  an 
extreme  degree  of  enlargement.  Carcinomatous 
deposits,  nearly  always  secondary,  also  occur. 

3.  Sypliilis. — In  both  the  secondary  and  tertiary 
stages,  this  often  causes  swelling  of  the  lymphatic 
glands  generally,  in  which  the  bronchial  glands 
participate.  The  latter  are  most  hypertrophied  in 
cases  of  tertiary  syphilis  affecting  the  lungs,  in 
which  enlargement  of  the  glands  up  to  the  size  of 
a  pigeon's  egg  has  been  recorded. 

4.  Congestion  and  Jnjlainiiialion.  —  In  practically 
all  persons,  but  most  of  all  in  children,  dying  from 
acute  bronchitis,  pneumonia,  or  broncho-pneumonia, 
the  bronchial  glands  are  found  swollen,  hypera;mic, 
and  somewhat  softer  than  normal  ;  in  extreme 
cases  they  may  be  pale  from  excessive  cell-proli- 
feration. This,  of  course,  is  merely  an  example 
of  the  general  law  that  acute  inflammation  in  any 
part  of  the  body  tends  to  cause  swelling  of  the 
associated  lymphatic  glands.  The  enlargement  is 
most  marked  in  cases  of  measles  and  whooping 
cough,  especially  in  the  large  gland  placed 
exactly  in  the  tracheal  bifurcation.  The  pecu- 
liar cough  of  pertussis  has  been  attributed  to  the 
pressure  of  this  and  of  other  glands,  but,  inas- 
much as  an  equal  or  greater  degree  of  swelling 
may  be  met  with  in  cases  in  which  there  has  been 
no  whoop,  this  explanation  can  hardly  be  regarded 
as  adequate.  The  mistake  has  probably  arisen 
from  the  fact  that  enlarged  bronchial  glands  may- 
give  rise  to  a  spasmodic  cough  which  more  or  less 
resemljles  that  of  pertussis.  See  Whooping 
Cough. 

5.  Clironic  Hypertropliy. — Chronic  hypertrophy 
of  the  bronchial  glands  is  apt  to  be  a  sequel  of  the 
inflammatory  condition  just  described,  if  this  is 
prolonged  by  repeated  catarrhs  or  by  chronic 
pulmonary  disease.  Its  chief  importance  lies  in 
the  fact  that  it  undoubtedly  predisposes,  at  least  in 
early  life,  to  tubercular  lesions  in  the  glands.  The 
course  of  events  is  probably  precisely  similar  to 
that  occurring  in  the  cervical  glands,  in  which  a 
chronic  adenitis  is  maintained  by  some  simple 
irritant,  such  as  chronically  enlarged  tonsils,  or  a 
carious  tooth,  until  the  chance  arrest  of  tubercle- 
bacilli  in  these  unhealthy  glands  results  in  definite 
tuberculosis. 

6.  Suppuration. — .Suppuration  of  the  bronchial 
glands  is  a  rare  event,  and  the  conditions  under 
which  it  occurs  are  not  very  clear.  Probably  it  is 
most  frequently  associated  with  the  presence  of 
tuberculosis  ;  very  rarely  it  may  be  secondary  to 
acute  pneumonia. 

7.  Caseation. — Caseation  of  the  bronchial  glands 
is  found  in  a  large  proportion  of  autopsies  upon 
cases  of  ordinary  pulmonary  tuberculosis.  There 
is  no  need  to  describe  the  process  in  detail  ;  small 
scattered  miliary  granulations  appear,  enlarge, 
Ijccome  caseous,    and    gradually   coalesce,  until 


entire  glands  are  converted  into  caseous  masses, 
generally — though  not  necessarily — with  con- 
siderable enlargement.  In  adults  this  is  a  purely 
secondary  process  and  rarely  a  matter  of  clinical 
importance,  any  symptoms  to  which  it  may  give 
rise  being  overshadowed  by  those  due  to  the 
primary  lung-disease. 

Caseation  of  the  bronchial  glands  in  children  is, 
however,  of  far  greater  importance,  and  three 
special  features  call  for  notice. 

{a)  Its  great  frequency. — In  children  who 
have  died  with  tubercular  disease  in  any  part  of 
the  body,  the  bronchial  glands  are  usually  affected, 
just  as  in  adults  the  lungs  rarely  escape  ;  and  as 
statistics  from  the  post-mortem  rooms  of  the 
Children's  Hospitals  in  London  prove  that  fully 
one-third  of  the  cases  show  evidence  of  tuberculosis, 
it  is  easy  to  see  how  extremely  common  caseation 
of  these  glantjs  must  be.  Out  of  120  autopsies  on 
children  presenting  tubercular  lesions,  the  writer 
found  caseation  of  the  bronchial  glands  in  96  (80 
per  cent.),  and  a  more  careful  examination  of  some 
of  the  remaining  cases  would  probably  have  still 
further  increased  this  number.  Some  observers 
state  that  caseation  of  the  mesenteric  is  more 
I'requent  than  of  the  bronchial  glands,  but  this 
certainly  does  not  conform  with  the  experience  of 
the  London  Hospitals. 

(b)  Its  occurrence  independently  of  lung  disease. — 
Caseation  of  the  glands  is  frequently  present  when 
no  pulmonary  lesion  whatever  is  to  be  found  :  a 
complete  contrast  to  what  usually  obtains  in  adults. 
This  primary  involvement  of  the  glands  may  con- 
ceivably occur  in  four  different  ways,  of  which  the 
first  is  probably  the  most  common. 

(i)  It  is  now  definitely  recognised  that  tubercle- 
bacilli  may  pass  through  the  pulmonary  alveoli 
without  producing  any  lesion,  and  subsequently 
lodge  in  the  glands,  where  they  give  rise  to  charac- 
teristic changes.  Unquestionably  a  similar  primary 
infection  of  the  mesenteric  glands  may  be  set  up  b} 
bacilli  which  have  passed  through  the  intestinal 
mucous  membrane,  (ii)  The  bacilli  may  enter  b) 
the  intestine  and  infect  the  bronchial  glands  in- 
directly via  the  posterior  mediastinal  glands,  as 
previously  described,  (iii)  The  bacilli  may  enter  b) 
the  tonsils  and  pass  via  the  cervical  and  tracheal 
to  the  bronchial  group  of  glands,  (iv)  Possibly  a 
few  Vjacilli  having  gained  access  to  the  blood,  no 
matter  how,  may  lodge  and  develop  in  the  bron- 
chial glands,  merely  because  these  happen  to  pre- 
sent a  suitable  soil,  just  as  an  injury  to  a  joint  under 
similar  conditions  may  be  followed  bv  tubercular 
arthritis.  In  this  case  the  lodgment  of  the  bacilli 
is  facilitated  by  the  glands  being  in  a  condition  of 
chronic  engorgement  and  hypertrophy,  with  stag- 
nation in  the  lymph-channels  passing  through 
them.  Hence  it  is  that  measles,  pertussis,  and  any 
chronic  catarrhal  condition  of  the  bronchial  tubes 
or  lungs  in  children  so  greatly  predispose  to  the 
development  of  tubercular  changes  in  the  lironchial 
glands. 

((")  Its  varied  and  serious  secoiu/nry  consequences.  — 
The  most  important  are  the  following  : — 

(i)  Ulceration  into  adjacent  parts. — Around  the 
bronchial  glands,  as  around  others,  when  caseous, 
some  periadenitis  is  often  set  up,  leading  to  adhe- 
sions between  them  and  neighbouring  structures. 
At  the  same  time  the  caseous  material  may  gradu- 
ally soften  and  eventually  ulcerate  through  into 
adjacent  parts.     Naturally,  from  the  position  of 
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the  glands,  perforation  occurs  most  frequently  into 
the  trachea,  near  its  bifurcation,  or  into  one  of  the 
main  bronchi,  commonly  the  right.  The  caseous 
matter  is  then  either  gradually  expectorated  or  else 
sets  up  a  diffuse  broncho-pneumonia  or  tuberculosis. 
Occasionally  the  gland  enters  the  trachea  suddenly 
en  bloc  and  causes  rapid  asphyxia  and  sudden 
death — a  somewhat  rare  event  in  childhood.  The 
glands  may  also  ulcerate  into  the  (esophagus,  and 
sometimes  a  communication  is  established  between 
the  latter  and  the  air-passages,  diffuse  gangrene  of 
the  lungs  resulting.  In  fact  gangrenous  abscess  of 
the  lung  in  children  is  more  frequently  produced  by 
caseous  bronchial  glands  than  by  any  other  cause 
except  a  foreign  body.  Very  rarely  the  glands 
may  ulcerate  into  the  pericardium,  the  pulmonary 
artery,  the  aorta,  or  the  mediastinum  ;  in  the  latter 
case  giving  rise  to  a  mediastinal  abscess,  which 
may  point  externally.  It  has  already  been  sug- 
gested that  some  of  the  recorded  cases  of  suppura- 
tion of  the  bronchial  glands  may  have  been  primarily 
instances  of  caseation. 

(ii)  Secondary  extension  to  the  lungs. — In  young 
children  the  most  usual  origin  of  pulmonary  tuber- 
culosis seems  to  be  by  extension  from  caseous 
bronchial  glands.  In  these  cases  there  is  advanced 
caseation  of  the  bronchial  glands,  especially  of  the 
so-called  pulmonary  group  which  lie  embedded  in 
the  lung -substance.  They  soften  and  discharge 
their  contents  into  the  bronchi,  leaving  small 
cavities  ;  the  process  being  just  the  same  as  the 
ulceration  into  the  trachea  already  described,  and, 
as  in  the  latter,  the  inhalation  of  the  infective  pro- 
ducts into  the  bronchioles  may  lead  to  an  acute 
diffuse  tuberculosis  of  the  lung.  More  commonly 
however  the  disease  advances  slowly  into  the 
adjacent  pulmonary  tissue,  until  at  last  the  lung,  or 
it  may  be  one  lobe,  for  some  distance  round  its 
root,  is  converted  into  a  caseous  mass  riddled  by 
small  cavities  ;  further  out  isolated  caseous  nodules 
are  met  with,  evidently  of  more  recent  formation, 
while  the  apex  and  peripheral  parts  of  the  lung 
may  be  healthy  or  contain  only  scattered  tubercles. 
In  a  series  of  autopsies  every  intermediate  step  can 
be  traced,  from  the  commencement  in  the  glands 
onwards  to  complete  destruction  of  the  lung. 

The  difficulties  in  diagnosis  which  such  cases  may 
present,  especially  in  the  earlier  stages,  are  obvious, 
and  are  increased  by  the  fact  that  occasionally 
narrowing  of  a  main  bronchus  by  enlarged  glands 
may  lead  to  bronchiectatic  changes  in  the  lung 
behind  the  obstruction. 

(iii)  General  blood-infection. — A  softening  mass 
of  caseated  tubercles  is  always  liable,  by  means  of 
the  blood-stream,  especially  in  children,  to  give 
rise  to  acute  general  miliary  tuberculosis.  While 
in  adults  the  infective  tubercular  focus  is  generally 
found  in  the  lung,  in  children  it  is  usually  situated 
in  the  bronchial  glands,  one  or  more  of  which  are 
caseous  and  softened.  So  far  as  the  writer's  per- 
sonal observations  go,  in  44  autopsies  upon  cases  of 
tubercular  meningitis  in  children,  specially  examined 
with  the  object  of  determining  the  primary  focus  of 
infection,  the  bronchial  glands  appeared  to  be  the 
primarily  affected  part  in  more  than  half  the 
number. 

(iv)  Obsolesce>!ce  In  a  large  number  of  cases, 

fortunately,  caseous  bronchial  glands  dry  up,  and 
become  surrounded  by  a  firm  fibrous  capsule,  while 
the  caseous  contents  often  undergo  calcification — 
similar   clianges   to  those   which   may  occur  in 


other  tuberculous  organs.  Such  glands  may  remain 
quiescent  for  an  indefinite  number  of  years,  though 
probably  still  potentially  capable  of  fresh  activity. 

Of  the  above-mentioned  causes  of  enlargement  of 
the  bronchial  glands  the  first  two  are  described  else- 
where (see  LYxMphadenoma  ;  and  Mediastinum, 
Diseases  of)  ;  the  subsequent  parts  of  this  article  will 
therefore  deal  mainly  with  caseation  of  the  glands 
and  non-infective  enlargement. 

Symptoms. — (a)  General. — Active  tuberculosis 
in  the  bronchial  glands,  as  in  any  other  part,  causes 
fever  of  a  hectic  type,  with  wasting  and  general 
malaise.  When  the  disease  is  no  longer  active 
symptoms  will  of  course  subside. 

(/')  Local. — Very  considerable  enlargement  of 
the  glands  may  exist  without  giving  rise  to  any 
clinical  phenomena,  and  it  is  only  in  extreme 
cases  that  any  of  the  symptoms  to  be  presently 
enumerated  are  met  with.  Symptoms  are  most 
typical  when  the  enlargement  is  due  to  lympha- 
denoma  or  lympho-sarcoma.    See  Lym  I'H adenoma. 

1.  Cough. — This  is  the  most  frequent  symptom. 
It  varies  in  character.  Its  occasional  resemblance 
to  that  characteristic  of  pertussis  has  already  been 
referred  to.  When  due  to  disease  of  the  glands, 
the  crowing  inspirations  are  less  marked,  the 
paroxysms  shorter,  the  invasion  and  period  of  acces- 
sion of  the  cough  less  regular  in  their  sequence, 
while  the  fever  and  emaciation  are  more  distinct. 

2.  Expectoration. — Some  expectoration  of  mucus 
from  slight  bronchial  catarrh  is  not  uncommon.  It 
is  likely  to  be  abundant  should  the  enlarged  glands 
compress  the  pulmonary  veins  and  so  lead  to 
passive  congestion  and  oedema  of  the  lungs.  When 
softening  glands  ulcerate  through  into  the  trachea, 
thick  pus-like  expectoration  may  be  coughed  up, 
and  the  case  may  even  be  mistaken  for  an  empyema 
which  has  ruptured  into  the  lung. 

3.  Hicmoptysis. — There  may  be  slight,  severe, 
or  even  fatal  ha;moptysis.  This  may  be  due  to 
ulceration  into  the  air-passages,  to  erosion  of  vessels 
in  the  lung,  or  to  congestion  from  glands  com- 
pressing the  pulmonary  veins.  In  a  few  cases  a 
large  vessel  has  been  perforated  as  well  as  the 
trachea  or  main  bronchus,  so  that  profuse  hemor- 
rhage has  taken  place  directly  into  the  latter. 

4.  Pain.  —  In  a  considerable  number  of  cases  pain 
is  complained  of  and  is  usuall}'  referred  to  the  back, 
at  the  level  of  the  fourth  and  fifth  dorsal  vertebrw, 
occasionally  to  the  front,  behind  the  upper  end  of 
the  sternum.  Sometimes  there  is  associated  tender- 
ness. 

5.  Dyspna'a  and  stridor  may  be  caused  by  direct 
pressure  of  the  enlarged  glands  on  the  trachea  or 
one  of  the  main  bronchi.  D3'spnoea  may  also  be 
brought  about  indirectly  by  pressure  on  the  vagus 
or  recurrent  laryngeal  nerves,  causing  laryngeal 
spasm  or  palsy,  perhaps  with  hoarseness  or  aphonia. 

The  question  naturally  arises  here  what  relation- 
ship, if  any,  exists  between  enlargement  of  the 
bronchial  glands  and  asthma.  Some  writers  go  so 
far  as  to  state  that  most  cases  of '  asthma  '  in  early  life 
are  due  to  direct  pressure  of  enlarged  glands  upon  the 
air-passages.  They  may  indeed,  as  just  explained, 
cause  dyspnoea  in  this  way,  and  such  dyspnoea  may 
be  more  or  less  paroxysmal  in  character  ;  or  they  may 
indirectly,  by  pressure  on  the  vagus  nerve,  give  rise  to 
attacks  simulating  asthma  ;  but  dyspnoea  so  produced 
has  no  more  claim  to  the  name  of  asthma  than  has 
that  due  to  the  pressure  of  an  aneurysm.  True 
asthma  is  essentially  a  neurosis  :  the  actual  attack 
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may  be  excited  by  a  great  number  of  causes,  and 
it  is  possible,  even  probable,  that  one  of  these 
causes  in  a  predisposed  subject  may  be  enlarged 
lironchial  glands,  adherent  to  or  pressing  upon  and 
irritating  (without  necessarily  narrowing)  the  walls 
of  the  trachea  or  bronchi.  Therefore  when  in  any 
particular  case  of  asthma,  especially  a  child,  we  are 
trying  to  discover  the  actual  exciting  cause  of  the 
attacks,  the  possibility  of  enlargement  of  the 
bronchial  glands  should  not  be  overlooked.  They 
may  not  be  so  common  a  cause  as  gastric  irritation 
or  bronchial  catarrh,  but  at  any  rate  they  should 
not  be  ignored,  when  such  remote  factors  as  nasal 
polypi,  uterine  disorders,  or  even  emotions  are  looked 
upon  as  conceivable  excitants  of  the  attacks. 

6.  Dysphagia. — Occasionally  dysphagia  is  pro- 
duced by  compression  of  the  oesophagus. 

7.  Vomiting. — Vomiting  has  been  attributed  to 
pressure  on  the  vagus  nerves,  but  is  perhaps  more 
often  due  to  the  severity  of  the  cough. 

Physical  .Signs. — Considerable  enlargement  of 
the  bronchial  glands  may  exist  without  giving  rise 
to  any  definite  physical  signs.  Those  which  may 
be  met  with  are  the  following.  —  I.  Inspectioti  and 
Palpation. — -Signs  of  venous  congestion  are  not  un- 
common from  pressure  of  the  glands  upon  the 
innominate  veins  or  superior  vena  cava.  There  is 
often  marked  visibility  of  the  cutaneous  veins  over 
the  upper  part  of  the  chest,  especially  about  the 
manubrium  sterni,  and  sometimes  actual  puffiness  or 
fedema  of  the  face  and  neck.  Obstruction  of  one 
bronchus  may  lead  to  deficient  expansion  or  to  actual 
flattening  of  the  affected  side  ;  general  recession  of 
the  soft  parts  of  the  chest-wall  may  be  caused  by 
tracheal  obstruction. 

2.  Percussion. — The  enlargement  of  the  glands 
may  be  sufficient  to  give  rise  to  deficient  resonance 
or  actual  dulness  ;  this  is  most  frequently  present 
over  the  manubrium  and  at  the  inner  end  of  the 
first  and  second  intercostal  spaces,  also  occasionally 
in  the  interscapular  region,  at  the  level  of  the  fourth 
or  fifth  dorsal  vertebne,  at  any  rate  in  cases  of  en- 
largement from  lymphadenoma  or  new-growth,  but 
very  rarely  when  the  glands  are  simply  caseous. 

3.  Auscultation. — Breathing  may  be  bronchial 
over  the  dull  area.  If  a  main  bronchus  be  com- 
pressed the  breath-sounds  will  be  weak  over  the 
corresponding  lung  and  perhaps  proportionately  loud 
over  the  other  lung.  Eustace  Smith  lays  much 
stress  on  the  significance  of  a  venous  hum  heard 
over  the  manubrium  when  the  head  is  thrown  back 
as  far  as  possible .;  he  attributes  it  to  the  enlarged 
glands  compressing  the  left  innominate  vein,  the 
retraction  of  the  head  tilting  forward  the  lower  end 
of  the  trachea  and  with  it  the  glands.  Undoubtedly 
this  sign  isfrequently  present  in  children,  but  whether 
it  always  indicates  glandular  enlargement  is  as  yet 
unsettled. 

Diagnosis. — Various  diseases  with  which  en- 
largement of  the  bronchial  glands  may  be  confused 
have  already  been  referred  to.  When  the  enlarge- 
ment is  extreme  the  diagnosis  is  an  easy  matter, 
for  the  symptoms  and  the  physical  signs  may  alike 
be  characteristic.  The  really  important  question  is 
what  are  the  points  to  which  attention  should  be 
directed  in  endeavouring  to  arrive  at  a  diagnosis  in 
a  doubtful  case,  when,  as  in  tubercular  disease,  the 
enlargement  is  not  great  and  yet  may  be  important 
to  recognise.  Not  only  may  physical  signs  and 
local  symptoms  alike  be  absent,  even  when  the 
glands  are  extensively  diseased,  but  nearly  all  the 


symptoms  and  some  of  the  physical  signs  before 
enumerated  may  be  due  to  lung-disease  alone.  Now 
we  have  seen  that  such  disease  is  very  apt  to  follow 
caseation  of  the  glands,  and  although  when  this 
has  taken  place  the  condition  of  the  latter  becomes 
of  secondary  importance,  it  is  important  to  be  able 
to  recognise  that  they  are  enlarged  before  the  serious 
consequences  have  supervened. 

No  one  sign  or  symptom  is  ever  pathognomonic, 
but  a  very  suggestive  combination  of  conditions  is 
(a)  enlargement  of  cutaneous  veins  over  the  top  of 
the  chest,  some  deficiency  of  resonance  over  or 
on  either  side  of  the  manubrium,  and  {c)  a  venous 
hum  in  the  same  position  when  the  head  is 
retracted  ;  especially  if  these  occur  in  a  thin 
delicate-looking  child,  suffering  from  a  cough,  for 
which  no  cause  can  be  detected  in  the  throat  or 
lungs,  and  from  slight  intermittent  evening  pyrexia 
without  assignable  cause.  Enlargement  of  glands 
elsewhere,  especially  in  the  neck,  may  afford  further 
help  in  diagnosis.  Skiagraphy  is  unlikely  to  be  of 
much  service  in  cases  where  other  indications  are 
absent,  but  where  they  establish  a  probability,  it 
may  afford  confirmatory  evidence. 

In  children  it  is  very  common  to  meet  with  slight 
deficiency  of  resonance  just  to  the  left  of  the 
manubrium,  without  any  other  indication  of  dis- 
ease, and  the  presence  of  the  thymus  as  a  cause  of 
impairment  must  not  be  forgotten.  When  at  its 
maximum  development,  at  two  years  of  age,  this 
organ  occupies  the  superior  mediastinum  behind  the 
sternum  as  far  as  the  fourth  rib-cartilage  ;  its  two 
lobes  are  generally  of  unequal  size,  sometimes  the 
right  and  sometimes  the  left  being  the  larger. 

Bearing  in  mind  the  large  nunilier  of  children 
who,  as  shown  by  subsecjuent  post-iiiortciii  examina- 
tion, suffer  from  tuberculosis  of  the  Ijronchial  glands, 
and  the  great  probability  that  this  has  caused,  at 
some  time  or  other,  fever  and  malaise,  we  should 
make  it  a  rule  in  children  with  definite  emaciation 
or  persistent  unexplained  evening  pyrexia,  not  to  be 
content  with  a  diagnosis  of  gastro-intestinal  catarrh, 
but  to  recollect  that  the  symptoms  may  be  due  to 
caseation  of  the  bronchial  glands,  especially  if  the 
child  has  recently  sufl'cred  from  measles,  per- 
tussis, or  bronchitis. 

Prognosis. — Calcified  glands  may  remain  per- 
fectly quiescent  for  the  remainder  of  the  patient's 
life,  especially  if  he  is  placed  under  favourable 
hygienic  conditions.  It  is  moreover  probable  that 
complete  arrest  may  occur  even  when  glands  have 
ulcerated  into  the  trachea  or  bronchi  ;  but  if  tuber- 
culosis once  extend  to  the  lungs  a  fatal  result  will 
probably  ensue.  At  the  best,  however,  a  caseous 
mass  in  any  part  of  the  body  is  always  to  be 
regarded,  like  a  chronic  otorrhcea,  as  a  potential 
source  of  danger.  Tubercle-bacilli  may  retain  their 
vitality  in  it  for  an  indefinite  period,  and  should 
anything  occur  to  impair  the  general  health,  the 
enveloping  fibrous  capsule  may  break  down,  and 
either  local  or  general  tuberculosis  follow. 

Treatment. — This  must  be  conducted  on 
exactly  the  same  general  lines — climatic,  hygienic, 
dietetic,  and  medicinal — as  in  dealing  with  tuber- 
culosis in  other  parts  of  the  body.  It  is  especially 
for  tuberculosis  of  the  lymphatic  glands  in  children 
that  the  watering-places  on  the  north-east  coast  of 
Kent  seem  peculiarly  suitable.  Every  effort  must  be 
made  to  improve  the  child's  general  health  and 
nutrition  and  to  check  any  tendency  to  catarrh  of 
the  respiratory  passages,  in  order  to  allow  of  the 
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subsidence  of  the  congestion  and  hyperplasia  of  the 
glands  resulting  from  it  ;  or,  if  caseation  have 
occurred,  to  place  the  patient  in  the  best  possible 
position  for  the  encapsulation  and  calcification 
which  offer  the  only  prospect  of  an  even  imperfect 
cure.  If  this  result  follow,  it  still  remains  equally 
important  to  maintain  the  health  at  as  high  a  level 
as  possible,  remembering  that  any  failure  in  this 
may  result  in  recrudescence  and  extension  of  the 
local  disease.  Cod-liver  oil  and  syrup  of  the  iodide 
of  iron  or  tincture  of  iodine  internally,  with  local 
counter-irritation  by  iodine  externally,  are  to  be 
especially  recommended.  Should  there  be  the  least 
suspicion  that  the  glandular  enlargement  is  of 
syphilitic  origin,  a  suitable  line  of  treatment  must  of 
course  be  adopted.  Si-e  Climate,  Treatment  of 
Disease  by.  J.  Walter  Carr. 

BRONCHIECTASIS. Bronchi,  Diseases 

of. 

BRONCHOCELE  {&p6yxos,  the  throat;  and 
K7i\ri,  a  tumour). — A  synonym  for  goitre.  See 
Goitre. 

BRONCHOPHONY  {^pSyxos,  the  throat;  and 
(poivri,  the  voice). — The  resonance  of  the  voice,  as 
normally  heard  on  auscultation  over  those  parts  of 
the  chest  which  correspond  with  the  main  bronchi, 
and,  in  certain  morbid  conditions,  beyond  these 
situations.    See  Physical  Examination. 

BRONCHO-PNEUMONIA.— A  synonym  for 
catarrhal  pneumonia.    See  Lungs,  Inflammation  of. 

BRONZED  SKIN.— A  term  generally  used  to 
denote  the  peculiar  discolouration  of  the  skin 
associated  with  Addison's  disease.  See  Addison's 
Disease. 

BROW- AG  U  E. — Asynonym  for  frontal  neuralgia, 
or  tic-douloureux.  See  Malaria  ;  Neuralgia  ; 
and  Tic-Douloureux. 

BRUIT  (Fr.  bntit,  a  noise). — A  word  used  to 
designate  various  abnormal  sounds  heard  on  auscul- 
tation, in  connection  with  the  heart  or  vascular 
system.    See  Physical  Examination. 

BUBO  {0ov$<iv,  the  groin). — Synon.  :  Apostema 
ingiiinis  ;  Dragoncelus  ;  Fr.  Biibo/i  ;  Ger.  Leisteii- 
betde. — Primarily,  as  synonyms  show,  a  swelling  of 
an  inguinal  gland,  usually  of  venereal  origin.  The 
term  is  now  practically  limited  (l)  to  glandular 
swellings  secondary  to  chancres  and  chancroids 
(genital  or  extragenital),  or  to  gonorrhoea  ;  and  (2) 
to  glandular  swellings,  often  inguinal,  in  '  bubonic  ' 
plague.    See  Plague. 

BUBO,  VENEREAL  —  Definition.— An  in- 
flammatory swelling  of  one  or  more  glands,  usually 
inguinal,  due  either  to  chemical  or  to  infective 
irritants  absorbed  from  a  primary  venereal  lesion, 
usually  genital. 

Varieties. — Buboes  are  divided  into  : — i.  Sim- 
ple bubo  ;  2.  Chancroid  or  virulent  bubo  ;  and  3. 
Syphilitic  bubo.  The  gland  first  affected  is  always 
that  in  most  direct  communication  with  the  sore. 
When  an  acute  inflammation  is  excited  the  irritant 
does  not,  as  a  rule,  pass  from  the  gland  first  affected 
to  another  more  remote  in  the  series.  On  the 
other   hand,  the  more  slowly  acting  irritant  of 


syphilis  affects  gland  after  gland  of  a  group  till  all 
are  involved. 

Buboes  occur  most  frequently  on  the  side  of  the 
body  occupied  by  the  source  of  irritation  ;  they 
may  occur  simultaneously  on  both  sides,  and  may 
be  even  limited  to  the  side  opposite  to  the  position 
of  the  exciting  sore.  When  buboes  form  in  both 
groins,  there  is  usually  a  sore  on  each  side  or  one 
at  the  mesial  line,  which  infects  lymphatics  passing 
to  each  groin.  When  the  gland  affected  is  on 
the  opposite  side  to  the  sore,  there  is  an  unusual 
distribution  of  the  lynnphatics.  Bubo,  including 
simple  and  virulent,  occurs  in  about  thirty  per  cent, 
of  chancres  ;  how  often  with  urethritis  and  other 
lesser  venereal  affections  is  not  known. 

I.  Simple  Bubo. — This  variety  may  be  either 
non-suppurating  or  suppurating.  In  either  case  it 
may  be  caused  by  the  introduction  of  pyogenic 
organisms  into  the  lymphatics,  whence  they  are 
conveyed  to  the  glands ;  or  it  may  be  due  to 
chemical  irritants  produced  by  organisms  at  the 
primary  lesion.  Simple  venereal  buboes  are  thus 
pathologically  identical  with  cases  of  non-venereal 
lymphadenitis  due  to  absorption  of  similar  irritants 
from  infected  wounds,  scratches,  fissures,  boils, 
herpetic  and  other  erosions  ;  for  in  this  instance 
the  venereal  lesions — whether  balano-posthitis, 
anterior  urethritis  (gonorrhceal),  chancroid  or  ul- 
cerating chancre — merely  serve  as  foci  whence  the 
above-named  common  irritants  are  absorbed. 
Whether  the  primary  focus  be  non-venereal  or  vene- 
real in  origin,  absorption  from  it  and  consequent 
suppuration  of  glands  are  much  favoured  by  dirtiness 
of,  and  retention  of  discharge  in  contact  with,  the 
primary  lesion. 

It  is  important  to  remember  that  the  inguinal 
glands  receive  their  lymph-supply  from  the  penis 
(a  few  deep  vessels  pass  behind  the  pubic  arch), 
scrotum,  perinceum,  anus,  skin  of  the  buttock  and 
of  the  lower  abdomen,  and  in  the  female  from  the 
vulva.  If  the  starting-point  of  the  infection  cannot 
be  found  upon  the  genitals,  the  other  regions  from 
which  the  glands  are  supplied  must  be  carefully 
examined.  It  is  possible  that  the  infecting  virus 
may  be  absorbed  by  the  lymphatics  without  pro- 
ducing a  sore  on  the  surface  (biibon  d^einblee  or 
primary  bubo). 

Symptoms. — There  are  two  forms  of  simple 
bubo  : — I.  Slight  swelling  and  tenderness  of  one 
or  more  glands,  ending  in  a  few  days  by  resolution. 
This  occurs  most  frequently  in  urethritis,  balano- 
posthitis,  or  simple  chafings.  In  genuine  chancroid 
the  next  and  more  serious  form  is  most  frequent. 
2.  Swelling,  commonly  of  one,  seldom  of  several 
glands ;  brawny  thickening  of  the  surrounding 
tissues  (periadenitis)  ;  redness  of  the  integuments  ; 
great  tenderness  and  pain,  especially  when  walking. 
In  a  few  days  this  condition  terminates  either  by 
abscess,  the  most  frequent  culmination,  by  gradual 
subsidence  to  the  normal  state,  or  by  chronic  in- 
duration of  one  or  more  glands.  When  the  bubo 
suppurates,  the  matter,  instead  of  pointing  at  once, 
may  burrow  in  various  directions,  and  burst  through 
the  skin  at  various  spots,  leaving  very  chronic 
sinuses.  Occasionally,  in  a  mass  formed  of  many 
glands,  abscess  follows  abscess  and  fresh  sinuses 
undermine  the  .skin.  The  patients  are  often  in 
feeble  health,  and  it  is  said  that  the  glands  have 
become  tuberculous  :  bacteriological  or  even  his- 
tological proof  of  this  does  not  seem  to  have  been 
given. 
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I'rognosis. — This  form  of  bubo  is  seldom  dan- 
i;erous,  but  when  chronic  suppuration  of  several 
tjlands  and  burrowing  occurs,  it  is  very  tedious  and 
exhausting  to  the  patient. 

2.  Black  Chancroidal  Bubo. — Virulent 
Bubo. — /Etiology. — The  exciting  cause  of  lym- 
phatic abscess  secondary  to  chancroids  is  unknown 
and  is  likely  to  remain  so  until  the  cause  of  the 
chancroid  is  discovered.  In  some  cases  ordinary 
pyogenic  organisms  have  been  found  :  such  have 
been  included  under  the  previous  heading.  In  the 
majority  of  such  abscesses  which  have  been  examined 
no  specific  organisms  have  been  found,  but  it  seems 
premature  to  conclude  that  the  suppuration  is 
due  to  a  chemical  irritant  absorbed  from  the  ulcer. 
The  development  of  a  bubo  is  favoured  by  exercise, 
unclean  linen,  and  retention  of  discharge  by  scab- 
bing or  phimosis.  Size  and  multiplicity  of  sores 
seem  to  have  little  effect.  It  is  most  common  in 
the  second  to  the  fourth  week,  but  may  be  ahnost 
simultaneous  with  the  chancroid,  or  occur  even 
after  this  has  healed.  It  is  much  less  common  in 
women  than  in  men.  Perhaps  30  per  cent,  of 
hospital  cases  develop  an  abscess.  The  great 
majority  of  these  run  the  course  of  a  simple  bubo  ; 
exceptionally,  two  or  three  days  after  incision,  one 
proves  itself  chancroidal — in  appearance  and  in 
inoculability.  This  form  is  never  a  consequence  of 
gonorrhcea  or  of  a  true  syphilitic  chancre,  but  only  of 
a  chancroid.  It  may  be  generated  in  two  ways  : 
I.  by  the  infecting  of  a  simple  open  buVjo  with 
chancroidal  pus  ;  and  2.  \>\  the  entrance  of  the 
chancroidal  virus  into  the  lymphatics  leading  from 
the  chancroid  to  the  gland  most  directly  connected 
with  the  sore.    The  first  view  is  probably  correct. 

Symptoms. — Chancroids  being  rarely  extra- 
genital, buboes  secondary  to  them,  whether  simple 
or  virulent,  are  usually  inguinal.  Both  varieties 
may  occur  elsewhere.  At  first  the  symptoms  of 
specific  bubo  are  those  of  acute  abscess  forming 
rapidly  in  and  round  a  single  gland.  Thus  far 
they  differ  nowise  from  those  of  simple  bubo.  Two 
iir  three  days  after  bursting  the  simple  suppurating 
cavity  becomes  a  spreading  ulcer,  which  rapidly  de- 
stroys the  skin  and  exposes  the  base  of  the  cavity.  A 
large  amount  of  matter  escapes  ;  it  is  thin,  yellowish- 
grey,  or  yellowish-red,  with  shreds  of  a  chocolate 
colour  floating  in  it. 

The  further  progress  varies.  In  the  least  severe 
variety  the  edges  of  the  skin  ulcerate  irregularly  for 
a  short  distance,  then  thicken  and  begin  to  granulate; 
the  floor  of  the  ulcer  loses  its  unevenness  and  rises 
up  to  the  level  of  the  skin  ;  and  cicatrisation  follows. 
But  commonly  a  much  greater  destruction  of  tissue 
is  effected.  The  skin  is  eaten  away  into  wide  gaps  ; 
long  channels  form  under  it  or  dive  deeply  among 
the  great  vessels.  In  other  cases  the  ulceration 
produces  a  large  shallow  sore.  The  contagious 
condition  of  these  buboes  often  continues  for  weeks 
or  months,  so  that  consecutive  inoculation  of  the 
skin  is  not  infrequent.  The  characters  of  the  fully 
formed  virulent  bubo  are  those  of  the  chancre. 
The  surface  is  greyish-brown,  dug-out,  '  worm- 
eaten  ;  '  the  borders  at  some  parts  are  thickened, 
everted,  and  pared  away,  at  others  sharply  eroded 
or  undermined  and  curled  in.  The  matter  is  thin, 
shreddy,  plentiful,  reddish  in  colour,  and  inoculable. 
Like  the  chancre,  the  virulent  bubo  passes  through 
periods  of  extension,  arrest,  and  repair.  The  viru- 
lent, as  well  as  the  simple  bubo,  is  lialile  to  erysi- 
pelas and  gangrenous  sloughing. 


The  Juration  of  virulent  bubo  for  the  reason  stated 
is  wholly  indefinite — in  a  few  cases  ending  in  a  week, 
in  many  cases  lasting  for  months. 

Diagnosis. — The  virulent  bubo  has  in  its  early 
stage  no  distinguishing  mark  from  the  simple  acute 
bubo.  After  it  has  become  inoculated  with  the 
contagious  matter  it  is  distinguished  from  every  other 
affection  by  the  characters  already  described.  Never- 
theless, in  some  cases  the  signs  of  virulence  are  so 
feebly  marked  throughout  that  the  diagnosis  remains 
uncertain.  This  difficulty  may  be  increased  by  the 
primary  sore  having  healed  before  the  suppuration 
of  the  bubo,  or  by  its  being  hidden  in  some  unusual 
position  (urethra,  anus). 

Prognosis. — This  is  not  always  grave.  Virulent 
buboes  often  reach  cicatrisation  in  a  few  weeks,  and 
meanwhile  cause  no  serious  inconvenience.  On  the 
other  hand,  if  the  patient  have  suffered  from  syphilis 
some  years  previously,  or  be  in  depressed  health 
from  alcoholism,  diabetes,  albuminuria,  and  the  like, 
phaged;\;na  may  attack  the  ulcers,  and  thereby  per- 
manently cripple  the  patient,  or  even  destroy  life  by 
hremorrhage  or  sepsis. 

3.  Syphilitic  bubo. — Indolent  iiniltiple  l>!it)o ; 
pleiade  gangtionnairc. — This  enlargement  of  the 
group  of  lymphatic  glands  in  nearest  connection  with 
the  initial  sore  is  an  almost  constant  symptom  of 
early  syphilitic  infection.  In  this  it  differs  much 
from  the  bubo  of  chancre  or  gonorrhcea,  in  which 
affections  the  bubo  is  more  often  wanting  than 
present.  Three  conditions  have  been  noted  to  exist 
in  patients  in  whom  the  enlargement  of  the  glands 
could  not  be  detected — namely  :  I.  Phagedajna  of 
the  sore.  2.  Obesity  ;  in  such  persons  the  lym- 
phatic system  as  a  rule  is  small.  3.  Scantiness  ot 
the  induration  of  the  primary  sore,  the  sore  itself 
being  ill-developed.  But  these  exceptions  are  most 
rare.  Fournier  gives  five  instances  only  of  absence 
of  indolent  multiple  bubo  in  265  cases  of  hard  sore, 
accompanied  by  well-marked  general  syphilis  (2  per 
cent.).  In  176  similar  cases  noted  by  Berkeley  Hill 
three  had  no  apparent  inguinal  enlargement.  One 
of  the  patients  was  a  very  fat  man,  and  in  another 
the  initial  sore  was  only  slightly  hardened.  The 
enlargement  'of  the  glands  is  first  perceived  about 
eleven  days  after  the  induration  of  the  sore,  though 
probably  the  afl'ection  commences  at  the  end  of  the 
incubation  of  the  poison.  In  extremely  rare  in- 
stances enlargement  is  delayed  until  the  third  01 
fourth  week  after  the  induration  of  the  sore.  When 
patients  acquire  both  a  genital  and  extra-genital 
initial  lesion  simultaneously  or  nearly  so,  not  only 
the  glands  of  the  groin,  but  also  those  of  the  extra- 
genital region  are  enlarged. 

The  seat  of  these  buboes  is,  in  all  genital  and 
perigenital  cases,  the  inguinal  glands.  The  glands 
of  other  regions — epitrochlear,  axillary,  sub-maxil- 
lary (sub-mental),  cervical  and  nuchal  (pre-auricular) 
— are  all  occasionally  found  primarily  enlarged  in 
extra-genital  cases. 

Symptoms. — The  glands  are  enlarged  in  both 
groins,  those  on  the  side  of  the  sore  being  most 
affected.  In  a  few  cases  the  enlargement  is  limited 
to  the  glands  situated  on  the  same  side  of  the  body 
as  that  of  the  sore,  and  in  rare  instances  to  those  of 
the  side  opposite  to  that  of  the  sore.  The  enlarge- 
ment affects  first  the  gland  nearest  to  the  lesion,  and 
then  rapidly  involves  the  other  members  of  the  group. 
The  patient  usually  makes  no  complaint  of  the 
buboes.  Each  of  the  affected  glands  is  found  to  be 
swollen,  but  is  rarely  larger  than  an  almond  or  hazel- 
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nut  ;  it  is  of  gristly  hardness,  insensitive  to  pressure, 
isolated  from,  and  mobile  among,  its  fellows,  there 
being  no  periadenitis  ;  the  skin  over  the  glands  is 
quite  normal.  Such  glands  are  often  spoken  of  as 
'  amygdaloid '  or  '  bullety. '  The  gland  in  most 
direct  communication  with  the  sore  is  most  affected  ; 
in  rare  exceptions  only  a  single  gland  is  enlarged. 
Great  enlargement  of  the  gland  does  not  always 
attend  marked  induration  of  the  sore,  nor  is  slight 
induration  of  the  sore  always  accompanied  by  small 
swelling  of  the  glands,  though  commonly  this  is  the 
case.  So  also,  though  absence  of  tenderness  is  the 
rule,  the  glands  may  be  slightly  painful  if  pressed. 
Again,  though  the  glands  remain  distinct  in  most 
cases,  they  have  been  known  to  coalesce  into  a  single 
mass,  which  becomes  fixed  to  the  fascia.  In  many 
patients  the  dorsal  lymphatic  vessel  of  the  penis 
becomes  indurated  sufficiently  to  be  easily  distin- 
guished under  the  skin. 

These  buboes  reach  full  development  in  one  or 
two  weeks,  and  remain  without  apparent  change  for 
several  weeks,  or  even  for  two  or  three  months. 
Then  they  begin  to  diminish  slowly,  but  are  gene- 
rally still  evident  in  the  fifth  or  sixth  month  after 
infection,  and  now  and  then  even  for  years  after- 
wards. In  rare  cases  the  enlargement  vanishes  in 
two  or  three  weeks.  The  long  duration  of  enlarge- 
ment renders  these  buboes  a  valuable  sign  of  con- 
stitutional syphilis  when  the  primary  sore  has 
disappeared.  Again,  the  conspicuous  enlargement 
of  a  group  of  glands  may  indicate  the  place  of  entry 
of  the  syphilitic  poison  when  that  is  hidden. 

Terminations. — In  most  cases  the  glands  revert 
to  their  natural  state.  Sometimes  they  degenerate 
into  masses  of  fibrous  tissue.  Now  and  then  sup- 
puration takes  place,  not  from  the  syphilitic  virus, 
but  from  pyogenic  irritation.  In  tuberculous  persons 
it  is  said  that  tubercular  inflammation  may  supervene 
upon  the  syphilitic.  The  glands  enlarge  still  more, 
coalesce,  and  slowly  soften. 

Diagnosis. — This  is  generally  easily  drawn  from 
the  character  of  the  swelling,  aided  by  the  presence 
of  other  syphilitic  signs  (hard  sore,  rash  on  the  skin, 
&c. ).  These  buboes  may  be  confounded  with  chronic 
inflammatory  enlargement,  but  in  such  cases  the 
history  and  attendant  symptoms  remove  doubt. 

Prognosis. — Apart  from  its  connection  with 
syphilis,  the  prognosis  is  good.  The  only  untoward 
termination  is  tuberculosis. 

Treatment. — Prophylactic  treatment  demands 
thorough  disinfection  of  the  sore  in  all  cases.  When 
possible  it  is  desirable  to  apply  pure  carbolic  acid 
or  the  cautery,  cocaine  or  ;8-eucaine  being  used. 

I.  Simple  acute  Intbo,  from  whatever  cause  it  may 
arise,  is  treated  like  an  acute  abscess.  In  the  early 
stages,  purgatives,  rest  in  bed,  and  constant  applica- 
tion of  a  cream  made  of  equal  parts  of  extract  of 
belladonna  and  glycerine,  hot  poultices,  fomenta- 
tions, or  rj-gs  soaked  in  lead-lotion  with  an  india- 
rubber  hot-bottle  over  them  are  requisite.  All  opera- 
tions should  be  done  with  full  attention  to  asepsis, 
and  infection  from  the  primary  sore  must  be  carefully 
guarded  against.  The  dressings  should  be  dry 
when  speedy  union  is  expected,  but  when  there  is 
much  suppuration  and  periadenitis,  boric-acid  or 
corrosive-sublimate  (1:2000)  fomentations  are  best. 
When  a  sinus  is  present  without  much  glandular 
swelling,  rest,  with  fixation  of  the  hip  in  a  Thomas's 
hip-splint,  and  constant  elastic  compression  by 
cotton-wool  and  a  spica  bandage  over  a  moist  and 
antiseptic  dressing,  should  be  fairly  tried.    If  heal- 


ing does  not  occur,  or  if  when  first  seen  there  are 
multiple  sinuses  or  enlarged  glands,  the  sinuses 
should  be  opened  up,  the  cavity  curetted,  and  the 
affected  glands  dissected  out,  or  scraped  out  and 
carbolised.  These  operations  necessitate  large 
wounds,  and  bleeding  from  the  first  branches  of  the 
femoral  artery  may  be  troublesome  :  the  femoral 
vein  has  more  than  once  been  wounded. 

If  glands  remain  inconveniently  swollen  in  spite 
of  rest,  constant  pressure,  and  counter-irritation, 
they  must  be  dissected  out. 

Should  pus  not  form,  subsidence  of  the  glands  may 
be  aided  by  pressure  with  a  pad  and  spica  bandage. 
When  pus  has  formed,  or  as  soon  as  it  becomes  evi- 
dent that  the  above  treatment  is  not  succeeding,  and 
before  much  periadenitis  has  arisen,  the  gland  or 
glands  should  be  carefully  dissected  out  without 
infecting  the  tissues.  If  this  is  done  the  wound  will 
rapidly  heal.  If  the  gland  is  adherent  to  its  sur- 
roundings, or  lies  in  a  periglandular  abscess,  a  vertical 
incision,  opening  the  cavity  fully,  should  be  made 
and  the  pus  evacuated.  The  cavity  should  then  be 
lightly  curetted  ;  the  walls  dried  and  painted  with 
phenol  ;  and  the  wound  plugged  with  iodoform 
gauze.  Early  evacuation  checks  the  undermining 
of  the  skin  and  prevents  burrowing. 

2.  The  chancroidal  bubo,  not  being  distinguish- 
able from  an  ordinary  simple  bubo  during  the 
inflammatory  swelling  and  consequent  suppuration, 
requires  the  same  treatment  as  that  given  above. 
When  its  chancroid  nature  has  become  clear,  it 
should  be  treated  as  a  chancroid  with  iodoform 
and  corrosive-sublimate  fomentations,  frequentl}' 
changed,  all  discharge  being  wiped  away  from 
recesses  at  each  change.  If  necessary  10  per  cent, 
cocaine  may  be  applied  to  the  surface,  followed  by 
pure  carbolic  acid  which  is  allowed  to  soak  in. 
Should  this  fail  to  check  the  ulceration,  the  patient 
must  be  ancesthetised,  the  whole  surface  curetted 
and  carefully  cauterised,  the  surrounding  area 
thoroughly  disinfected,  and  the  parts  dressed  as 
above  directed. 

PhagcdLcna. — When  the  ulceration  by  its  rapid 
extension  and  obstinacy  deserves  this  title,  if  there 
be  any  suspicion  of  syphilis,  the  patient  should  be 
lirought  under  the  influence  of  mercury  as  quickly 
as  possible,  by  giving  two  or  even  three  grains  of 
blue  pill  thrice  daily,  or  by  the  injection  into  the 
thick  muscles  of  the  trunk  of  some  suitable  mercurial 
solution,  such  as  that  of  Raggazzoni  (perchloride  of 
mercur)',  I  part  ;  iodide  of  sodium,  I  part;  distilled 
water,  64  parts  :  8  minims  being  a  dose).  When 
the  patient's  general  health  is  good,  the  ulceration 
seldom  fails  to  yield  to  iodoform  and  fomentations, 
applied  thoroughly  in  the  manner  directed.  While 
the  nocturnal  gnawing  pain  continues,  morphine 
should  be  given.  The  cessation  of  pain  is  a  signal 
that  the  eroding  action  has  stopped.  When  iodo- 
form alone  is  insufficient,  the  continuous  warm  hip- 
bath must  be  employed.  By  it  pain  is  at  once 
arrested  and  healing  soon  set  in  motion.  As  con- 
tinual immersion  in  a  bath  becomes  extremely 
irksome,  the  ulceration  may  in  many  cases  be 
arrested  by  keeping  the  patient  in  water  for  sixteen 
hours  every  day,  and  allowing  the  night  to  be 
passed  in  bed — in  this  interval  the  wound  should  be 
carefully  packed  with  iodoform  and  fomented. 
When  the  ulceration  is  stopped,  the  bath  may  be 
discontinued,  and  iodoform  alone  used.  If  the 
water-bath  fail,  curetting  and  phenol  or  the  cautery 
must  be  used. 


BUBO,  VENEREAL 


BURS^  MUCOSA 


The  strength  of  the  patient,  generally  much  ex- 
hausted, should  be  restored  by  tonics,  good  diet, 
stimulants,  and  other  general  means. 

3.  The  syphilitic  bubo  usually  causes  no  trouble, 
and  gets  well  during  the  course  of  treatment  which 
is  carried  out  for  the  cure  of  the  general  disease.  If 
tenderness  or  aching  occur,  rest  and  a  few  warm 
baths  are  sufficient.  If  suppuration  takes  place  the 
gland  must  be  either  enucleated,  or  incised  and 
fomented.  Should  syphilitic  glands  become  tubercu- 
lous and  give  rise  to  chronic  abscesses,  they  should 
lie  dissected  out  and  every  attention  should  be  paid 
to  general  hygiene.  The  treatment  of  syphilis 
must  be  continued.  Berkeley  Hill. 

H.  LiTTLEWOOD. 

BUHL'S  DISEASE.— A  synonym  for  Icterus 
Neonatorum. 

BULB. — A  s)nonym  for  the  globe  of  the  eye, 
and  also  for  the  medulla  oblongata.  Its  adjective, 
'bulbar,' is  commonly  restricted  in  application  to 
the  latter,  and  has  for  a  considerable  time  been 
commonly  thus  employed,  as  in  the  terms  '  bulbar 
symptoms,'  '  bulbar  nerves,'  and  the  like.  This 
use  of  the  adjective  has  led  to  a  more  extensive 
employment  of  'bulb'  for  the  medulla  oblongata, 
because  the  term  '  medulla  '  is  also  applied  to  the 
spinal  cord,  the  'medulla  spinalis,'  as  well  as  in  its 
general  sense  of  '  marrow.' 

BULBAR  PARALYSIS.— A  synonym  for  labio- 
glosso-laryngeal  paralysis  ;  derived  from  the  patho- 
logical relation  of  the  disease  with  the  bulb  or 
medulla  oblongata.  See  Labio-glosso-laryn- 
liEAL  Paralysis. 

BULIMIA  (/SoCy,  an  ox  ;  and  Ai^iis,  hunger). — 
I'^xcessive  or  voracious  appetite.  See  Appetite, 
Disorders  of. 

BULLA  [bulla,  a  bubble).— .fe  Blister. 

BURNS. — The  morbid  local  effects  produced  by 
the  direct  application  of  excessive  dry  heat.  See 
Heat,  Effects  of  Severe  or  Extreme. 

BURS/E  MUCOS/E,  Diseases  of.— Bursre 
mucosae  are  spaces  in  the  connective  tissue  lubri- 
cated with  a  small  amount  of  serous  fluid,  and 
situated  at  points  exposed  to  repeated  pressure  or 
friction.  Structurally  they  are  composed  of  a  layer 
of  condensed  connective  tissue,  fusing  externall}'  with 
the  areolar  tissue  of  the  part,  and  lined  internally 
with  an  imperfect  layer  of  flattened  endothelial 
cells,  similar  to  those  found  in  the  pleura  or  peri- 
toneum. Bursre  are  normally  present  in  many 
parts  of  the  body  ;  but  new  bursfe,  equally  perfect 
in  their  structure,  may  form  at  any  part  exposed  to 
abnormal  pressure  and  friction,  as  over  the  outer 
malleolus  of  a  tailor,  under  an  old  corn,  or  over  the 
head  of  the  metacarpal  bone  of  the  great  toe 
(btiuioi:).  Like  the  great  serous  cavities,  bursa-  are 
in  direct  communication  with  the  lymphatics,  and 
inflammatory  products  are  consequently  absorbed 
horn  them  with  great  readiness,  often  giving  rise 
to  a  diffuse  inflammation  of  the  surrounding  areolar 
tissue,  closely  resembling  phlegmonous  erysipelas 
in  appearance,  and  always  accompanied  by  high 
fever. 

BursK  are  liable  to  the  following  diseases  : — 
I.  Acute  Inflammation  and  suppuration 
^-Acute  bursitis.— This  is  usually  the  result  of 


some  more  or  less  violent  mechanical  injury,  some 
abrasion  of  the  cuticle  over  the  site  of  the  bursa 
providing  a  means  for  the  infection  of  its  cavity 
with  pyogenic  organisms.  This  disease  may  occur  in 
any  bursa,  but  is  most  common  in  the  bursa  patellae, 
in  that  over  the  olecranon,  and  in  the  small  false 
bursa  formed  beneath  an  old  corn,  or  in  a  bunion. 
The  symptoms  are  those  of  acute  inflammation 
generally,  but  the  redness  and  swelling  often  extend 
a  considerable  distance  up  and  down  the  limb.  Thus, 
a  drop  of  pus  beneath  a  corn  may  cause  oedema 
and  redness  to  the  knee.  The  febrile  disturbance 
is  usually  proportionately  severe. 

Treatment. — Hot  fomentations,  and  the  appli- 
cation of  glycerine  and  extract  of  belladonna 
(equal  parts),  may  be  of  use.  An  early  incision 
into  the  inflamed  bursa  is  very  desirable,  and  pus, 
if  present,  should  be  let  out  at  once,-  for  it  may 
burrow  extensively,  especially  about  the  knee. 
The  treatment  of  the  wound  should  be  carried  out 
on  strictly  antiseptic  lines.  The  incision  not  un- 
commonly reveals  the  fact  that  there  has  been 
haimorrhage  into  the  cavity  of  the  bursa. 

2.  Chronic  Bursitis — Dropsy  of  the 
bursa. — This  consists  of  an  accumulation  of  serous 
fluid  distending  a  bursa  more  or  less  tensely.  The 
wall  becomes  somewhat  thickened  and  opaque, 
but  is  otherwise  unchanged.  The  contents  are 
either  fluid  or  jelly-like  in  consistency,  clear,  straw- 
coloured,  and  albuminous  in  character.  The  cause 
of  the  disease  is  usually  repeated  slight  mechanical 
injury.  The  symptoms  are  merely  those  of  a 
collection  of  fluid  in  the  situation  of  the  bursa, 
perhaps  accompanied  by  a  feeling  of  weakness  in 
the  neighbouring  joint.  There  is  no  pain  or  tender- 
ness. The  commonest  form  of  this  disease  is  the 
so-called  'housemaid's  knee,'  but  it  is  not  infre- 
quent in  the  bursa  which  lies  in  the  popliteal  space 
between  the  semi-membranosus  muscle  and  the 
inner  head  of  the  gastrocnemius. 

Treatment. — Avoidance  of  the  mechanical 
injury,  whatever  it  may  be,  which  has  caused  the 
disease,  is  most  important.  A  series  of  small 
blisters  may  be  applied  over  the  swelling ;  or, 
provided  the  bursa  does  not  communicate  with  the 
neighbouring  joint,  it  may  be  tapped  and  pressure 
then  applied  to  it  for  a  few  days.  If  these  fail,  an 
incision  may  be  made  into  the  swelling  with 
antiseptic  precautions,  and  the  bursa  dissected  out, 
or  the  closure  of  the  cavity  may  be  insured  by  the 
application  of  liquefied  carbolic  acid,  or  of  a  strong 
solution  of  zinc  chloride,  so  as  to  destroy  the  lining. 
In  the  case  of  the  popliteal  bursa,  which  normally 
communicates  with  the  knee-joint,  if  active 
measures  are  necessary,  aspiration  followed  by 
pressure  may  fie  tried,  or  the  bursa  may  be  dis- 
sected out. 

3.  Chronic  enlargement  of  the  bursa, 
with  fibroid  thickening  of  its  walls. — This 
affection  is  most  common  in  the  bursa  patellas,  but 
may  occur  in  that  situated  over  the  olecranon  or  in 
that  over  the  tuberosity  of  the  ischium.  The  bursa 
Vjecomes  converted  into  a  dense  fibroid  mass  of 
almost  cartilaginous  hardness.  On  section  it  is 
found  to  be  composed  of  concentric  layers  of  dense 
fibrous  tissue.  There  is  usually  a  small  central 
cavity  containing  a  little  fluid.  The  cause  of  this 
change,  as  of  simple  dropsy,  is  repeated  mechanical 
injury  of  a  slight  nature.  In  some  cases  it  seems 
to  be  connected  with  syphilis.  The  only  treatment 
is  removal  by  the  knife. 
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4.  Chronic  enlargement  of  the  bursa, 
with  the  presence  in  it  of  the  so-called 
melon-seed  bodies. — In  this  form  of  disease,  in 
addition  to  some  thickening  of  the  wall  and  accu- 
mulation of  fluid  in  the  bursa,  small  oval,  flattish, 
smooth  bodies  of  a  white  colour  are  found  floating 
freely  in  its  interior.  These  are  similar  in  nature 
to  those  found  in  some  forms  of  ganglion  {see 
Ganglion).  This  condition  is  recognised  by  the 
peculiar  soft  crackling  feeling  perceived  on  palpa- 
tion, combined  with  the  ordinary  symptoms  of  an 
enlarged  bursa. 

Treatment. — The  affected  bursa  may  be  dis- 
sected out ;  or  the  alternative  treatment  given  under 
'  chronic  bursitis  '  may  be  applied. 

5.  Tubercular  disease. — The  bursa  most 
often  affected  is  that  over  the  great  trochanter  of 
the  femur  beneath  the  gluteus  maximus  muscle. 
The  cavity  may  be  filled  with  tuberculous  granula- 
tion-tissue, or  a  layer  of  this  tissue  may  line  the 
cavity,  and  the  latter  may  then  become  distended 
with  semi-fluid  products  resulting  from  progressive 
necrosis  of  the  surface  of  the  lining  membrane  and 
from  serous  exudation. 

Treatment. — If  not  too  large,  the  bursa  may 
be  dissected  out.  Or  it  may  be  laid  freely  open 
and  its  cavity  thoroughly  scraped  out  so  as  to 


remove  the  whole  of  the  lining  membrane.  The 
fibrous  sac  remaining  should  be  treated  with 
liquefied  carbolic  acid  or  with  strong  zinc-chloride 
lotion  and  the  wound  subsequently  sutured  with 
or  without  drainage,  according  to  circumstances. 

6.  Syphilitic  disease.— Effusions  into  bursK 
in  secondary  syphilis  are  rare.  Gummata  of  bursE 
(most  frequently  of  the  bursa  patellre)  are  much 
more  common.  The  gumma  usually  supervenes 
upon  the  condition  described  under  section  3,  and 
both  knees  are  often  affected.  The  cavity  of  the 
bursa  becomes  filled  with  the  inflammatory  pro- 
ducts, and  these  subsequently  undergo  necrosis. 
The  skin  over  the  summit  of  the  bursa  becomes 
adherent  and  may  give  way  later.  Thus  is  pro- 
duced a  characteristic  punched-out  cavity  with 
undermined  edges  and  with  a  yellow  adherent  slough 
on  its  floor. 

Treatment. — The  bursa  should  be  excised, 
and  appropriate  constitutional  treatment  adopted. 

G.  B.  Mower  White. 

BUXTON,  in  Derbyshire.^Simple  thermal 
waters.    See  Mineral  Waters. 

BUZIAS,  in  Hungary.— Strong  muriated 
chalybeate  springs.    See  Mineral  Waters. 
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CACHEXIA  {KaKos,  bad;  and  6'|is,  condition). 
The  term  Cachexia  is  applied  to  the  state  of  general 
constitutional  disturbance  produced  by  some  grave 
disease.  It  is  most  frequently  used  of  the  condition 
presented  by  patients  suffering  from  malignant 
tumours,  but  it  is  also  sometimes  applied  to  the 
state  of  ill-health  caused  by  syphilis,  dysentery, 
malaria,  and  other  chronic  maladies.  The  subjects 
of  cachexia  are  generally  wasted,  anremic,  and  de- 
bilitated ;  the  skin  is  wrinkled  and  inelastic,  and  often 
presents  a  yellowish  tinge.  The  tongue  is  generally 
furred,  the  breath  foul,  and  the  appetite  absent  or 
disordered. 

To  explain  the  cachexia  associated  with  malig- 
nant growths  it  has  been  suggested  that  the  cells 
of  tumours  may  give  rise  to  some  harmful  product 
which  acts  as  a  general  poison.  There  is  little 
evidence  in  favour  of  this  view.  Tumours  may  grow 
to  a  large  size  without  giving  rise  to  cachexia,  the 
occurrence  of  which  is  generallv  explicable  on  the 
ground  of  interference  with  the  digestive  processes 
or  as  a  consequence  of  the  drain  on  the  system 
caused  by  the  continued  discharge  from  an  ulcerated 
surface.  W.  Cecil  Bosanquet. 

CADAVERIC  {c-adcmer,  a  dead  body).  —  This 
word  signifies  '  belonging  to  the  dead  body  ;  '  and  it 
is  applied  to  the  aspect,  colour,  odour,  and  other 
phenomena  resembling  those  of  death,  which  are 
.sometimes  observed  in  the  living  subject. 

CADAVERICRIGID  \TY.—See  Death  ,  Signs  of. 

CADAVERIC  SPASM.  — .SV.'  Death,  Signs  of. 

C/ECUM,  Diseases  of.^See  Appendix  Ver- 
miformis  ;  and  Intestines. 


CAISSON-DISEASE.— Synon.  :  Compressed-air 
illness. — Caisson-Disease  is  the  name  given  to  the  ill- 
ness which  is  produced  by  immersion  in  an  atmosphere 
of  compressed  air.  Immersion  in  such  an  atmosphere 
is  involved  by  the  now  extending  practice  among 
engineers  of  carrying  out  subaqueous  undertakings, 
such  as  the  sinking  of  the  foundations  of  bridges 
and  the  boring  of  tunnels  through  a  water-bearing 
soil,  by  the  assistance  of  an  artificially  compressed 
atmosphere.  With  this  assistance  larger  volumes  of 
water  can  be  kept  out  of  the  working  space  than 
could  possibly  be  dealt  with  by  mere  pumping. 
The  illness  to  which  the  workers  are  liable  resembles 
in  many  respects  that  which  is  met  with  among 
divers. 

The  workmen  enter  the  atmosphere  of  com- 
pressed air  by  means  of  an  '  air-lock  '  provided  at 
each  end  with  a  door  opening  towards  the  com- 
pressed air  ;  in  this  lock  or  chamber  the  pressure 
is  raised  gradually  ;  about  2  or  3  minutes  are 
usually  allowed  for  raising  the  pressure  to  30  lbs. 
per  square  inch  above  the  normal. 

Symptom.s. — The  raising  of  the  pressure  may  be 
accompanied  by  pain  in  the  ear,  due  to  closure  of 
the  Eustachian  tube  which  prevents  the  increased 
pressure  reaching  the  middle  ear.  If  this  warning 
pain  be  disregarded,  rupture  of  the  tympanic  mem- 
brane may  take  place,  and  suppuration  of  the  middle 
ear  may  follow.  These  disorders  are  often  absent, 
depending  only  on  the  accidental  lack  of  patency 
of  the  Eustachian  tube. 

The  characteristic  symptoms  of  the  illness  follow 
the  £.tvV  from  the  '  air-lock',  which,  like  the  entrance, 
has  to  be  accomplished  slowly.  These  symptoms 
may  commence  immediately  the  pressure  is  lowered 
or  may  be  postponed  until  some  hours  after  coming 
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out  :  the  usual  interval  is  (mm  a  few  minutes  to  one 
hour.  By  far  the  most  common  symptom  is  pain  in 
the  extremities,  known  by  the  workmen  as  '  bends.' 
The  pain  mostly  affects  the  legs,  and  principally  the 
parts  about  the  knees.  It  may  be  present  in  one  or 
all  of  the  limbs.  It  has  a  sudden  onset  and  rapidly 
increases  for  a  short  time  afterwards.  The  pain 
may  be  only  slight  or  it  may  be  of  a  very  severe 
character.  Usually  there  is  no  local  physical  sign. 
It  may  pass  off  in  a  few  hours,  or  may  last  for  one 
or  two  weeks.  In  a  small  numlser  of  cases  severe 
epigastric  pain  occurs  as  well. 

In  severer  cases  paraplegia  results  with  or  without 
loss  of  control  over  the  bladder  and  rectum. 
Occasionally  the  less  common  symptom  of  auditory 
vertigo  is  met  with,  generally  accompanied  by  partial 
deafness  and  sometimes  tinnitus.  Attacks  of  uncon- 
sciousness have  been  descriljed  ;  formication  some- 
times occurs  ;  epistaxis  and  hemoptysis  are  rarer 
events.  F.ntry  into  a  compressed-air  chamber  is  in 
most  cases  accompanied  by  a  slowing  of  the  pulse 
and  a  rise  of  blood-pressure. 

^Etiology. — The  name  of  the  illness  is  derived 
from  the  fact  that  while  the  boring  operations  are 
proceeding  downwards  the  compressed  atmosphere 
is  contained  in  the  vertical  cylinder  or  caisson 
which  is  being  sunk  ;  when,  as  in  tunnelling  opera- 
tions, the  boring  is  horizontal,  the  caisson  may 
or  may  not  contain  compressed  air  ;  the  latter  may 
be  contained  in  the  tunnel  itself  ;  the  name  there- 
fore indicates  neither  the  causation  nor  the  nature 
of  the  illness. 

Among  the  factors  vi'hich  influence  the  incidence 
of  the  disease  are  the  following  : — 

1.  The  degree  of  pressure.  The  higher  the 
pressure  the  more  numerous  and  severe  are  the 
cases  of  illness. 

2.  The  duration  of  the  exposure.  The  longer 
the  stay  in  the  compressed  atmosphere  the  greater 
is  the  liahiility  to  illness. 

3.  The  purity  of  the  compressed  air.  The 
better  ventilated  the  compressed  atmosphere  the 
less  frequent  are  the  illnesses.  The  importance  of 
this  factor  was  clearly  demonstrated  during  the 
construction  of  the  Black  wall  Tunnel,  where  the 
pressure  went  up  to  a  maximum  of  37  lbs.  to  the 
square  inch  above  the  atmospheric  pressure  :  it 
was  there  shown  that  the  number  of  cases  of  illness 
varied  inversely  with  the  amount  of  fresh  air 
|)umped  in.  At  high  pressures,  however,  a  very 
large  supply  of  air,  even  as  much  as  12,000  cubic 
feet  per  head  per  hour,  may  be  necessary  to 
minimise  the  danger. 

4.  By  most  observers  it  is  stated  that  the 
arrangements  for  exit  form  a  considerable  factor  in 
the  causation  of  the  illness  ;  and  it  is  probalsle  that 
the  liability  to  illness  is  increased  whenever  this 
process  is  accomplished  too  rapidly. 

5.  Certain  personal  conditions  appear  to  have 
some  influence  :  [a)  Plethoric  persons  are  especially 
liable  to  be  affected  ;  (/')  older  men  are  more  apt 
to  suffer  than  younger  men,  and  (t)  th(3se  newly 
employed  than  the  older  hands  ;  (d)  excessive 
drinking  and  great  fatigue  are  predisposing  causes. 

Pathology. — Very  numerous  theories  have 
been  advanced  to  account  for  the  illness  ;  that 
most  worthy  of  attention  was  formulated  hy  Paul 
Bert,  who  suggested  that  the  symptoms  depended 
on  the  increased  solution  of  gases  by  the  blood 
during  the  sojourn  in  compressed  air,  and  on  their 
escape  during  '  decompression.' 


Prognosis. — The  most  common  symptom,  pain 
in  the  limbs,  is  of  the  least  serious  import  ;  the  pain 
often  disappears  by  itself  in  from  one  or  two  hours 
to  one  or  two  weeks.  The  epigastric  pain  may 
assume  an  alarming  character,  but  usually  does  not 
last  long.  Paralysis  usually  passes  oft"  in  a  few  weeks 
unless  accompanied  Ijy  bladder-troubles  ;  the  fatal 
cases  have  generally  died  from  cystitis  and  bedsores. 
In  the  cases  of  auditory  vertigo  associated  with  affec- 
tion of  the  internal  ear  the  prognosis  may  be  said  to 
be  generally  good,  though  partial  or  complete  deaf- 
ness may  be  permanent  ;  in  exceptional  cases  the 
attacks  of  vertigo  may  continue  for  years. 

Treatment. — i.  Pnveiith'c. — The  indications 
for  prevention  have  been  sufficiently  considered  in 
the  section  on  aetiology. 

2.  Curative. — If  the  patient  is  seen  soon  after 
the  commencement  of  the  illness,  '  recompression  ' 
generally  allays  the  symptoms  in  a  marvellous  way, 
and  this  improvement  may  lie  maintained  if  the 
recompression  Ije  followed  by  a  very  slow  exit  of, 
say,  half  or  three-quarters  of  an  hour.  A  medical 
air-lock  is  therefore  an  important  adjunct  to  any 
large  engineering  works  where  compressed  air  is 
used.  Rubefacient  liniments  are  useful  for  per- 
sisting '  bends  ; '  anodynes  may  be  of  service  in 
some  cases.  Paraplegia,  occurring  as  a  complica- 
tion, must  be  treated  on  general  medical  principles. 
Prolonged  cases  of  vertigo  are  but  little  amenable 
to  treatment.  E.  Ht!(;i[  Snell. 

CALCAREOUS  DEC  EN ERATION.— A  form 
of  degeneration  characterised  by  the  deposit  in  the 
tissues  of  earthy  salts,  especially  those  of  calcium. 

.V,V  CONXREI'IONS. 

CALCULI  (calx,  chalk).— The  term  'calculus 'is 
now  applied  to  any  kind  of  concretion  formed  in  the 
ducts  or  passages  of  glandular  organs.  See  Con- 
cretions. 

CALIPERS. — An  instrument  employed  for 
measuring  diameters,  used  more  especially  in 
clinical  medicine  for  measuring  the  head  and  chest. 
Sec  Physicai,  Examination. 

CALLOSITY  [cailosi/as,  calliim,  hard  skin).— 
A  local  thickening  of  the  horny  layer  of  the  epider- 
mis due  to  intermittent  pressure,  slight  friction,  or 
chemical  irritation,  continued  over  a  considerable 
period.    See  Corn. 

CALLUS. — The  reparative  material  formed  b) 
proliferation  of  the  periosteum  and  other  tissues 
around  the  ends  of  a  broken  bone.  The  exact 
structure  of  callus  varies  with  the  time  which  has 
elapsed  since  the  fracture  At  first  it  consists  of 
tissue  closely  resembling  granulation-tissue  (pro- 
visional callus)  :  later  on  it  contains  cartilage, 
osteoid  tissue,  and  fibrous  tissue.  The  tissue 
actually  uniting  the  broken  ends  finally  undergoes 
true  ossification  (/>eriiianciit  or  dejinitive  callus). 

CALViTIES  (calvus,  bald).— Synon.  :  Alopecia 
calva. — A  synonym  for  baldness.    See  Baldness. 

CANARIES,  The,  In  North-east  Atlantic 
Ocean  ;  TenerifTe. —  iNIean  temperature  in  winter, 
64°  to  85°.  Warmer,  drier,  but  more  variable, 
than  Madeira.  East  winds  from  Africa.  See 
Climate,  Treatment  of  Disease  by. 
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CANCER  (cancer,  a  crab).— Synon. :  Carci- 
nonia  ;  Fr.  Cancer ;  Ger.  Krebs. 

Definition. — The  word  'cancer'  is  without 
histological  meaning.  We  find  it  and  its  synonym 
carcinoma  used  as  long  ago  as  the  time  of  Hippo- 
crates, and  the  latter  term  was  then  applied  to  any 
new-growth  of  a  malignant  character.  The  name 
originated  in  the  large  ramifying  veins  and 
puckered  furrows  which  spread  from  a  cicatrising 
cancer  that  is  involving  the  skin.  When  the  broad 
distinction  between  the  epithelial  and  connective- 
tissue  types  of  tumours  was  established  by  Virchow 
and  others,  it  was  decided  to  retain  the  word  cancer 
as  the  name  for  the  more  malignant  or  epithelial 
growths  ;  while  the  equally  meaningless  but  less 
formidable  word  sarcoma  has  been,  from  this  time, 
confined  to  those  tumours  which  have  connective 
tissue  for  their  type.    See  Tumours. 

In  this  sense  of  the  word  the  cancers  form  a  class 
which  is,  on  the  whole,  easily  distinguished  by 
definite  microscopical  and  clinical  characters  ;  but  at 
two  points,  at  least,  the  difference  from  simpler 
growths  is  almost  imperceptible.  First,  as  a  matter 
of  accident,  one  sarcoma  (the  alveolar)  resembles  a 
cancer  so  closely  in  microscopical  structure  that  it 
is  impossible  to  distinguish  between  them  without 
reference  to  clinical  facts  ;  and,  in  the  second  place, 
as  cancers  are  essentially  depraved  modifications  of 
epithelial,  epidermic,  or  glandular  structures,  they 
may  be  found  to  differ  so  slightly  in  histological 
characters  from  simple  hypertrophies  that  the  fact 
of  ultimate  malignancy  is  often  all  that  can  decide 
between,  say,  a  papilloma  and  an  epithelioma,  a 
glandular  cancer  of  the  rectum  and  a  simple  polypus, 
or  a  scirrhus  of  the  breast  and  an  adenoma. 

Etiology. — Before  speaking  of  the  minute 
structure  of  cancer  it  will  be  well  to  consider  what 
is  known  of  the  nature  of  this  morbid  process.  In 
what  follows,  sarcoma  is  regarded  equally  with 
carcinoma,  since  their  general  laws  are  approxi- 
mately the  same. 

The  term  '  malignant'  applied  to  both  these  classes 
of  tumours  was  originally  used  merely  in  the  sense 
of  destructive,  incurable,  and  fatal  ;  recently  it  has 
received  a  more  exact  meaning,  founded  on  the 
mode  of  growth  and  characters  of  these  neoplasms 
as  distinguished  from  simple  tumours.  Malignant 
tumours  show  the  following  characters  :  [a)  local 
extension  from  the  point  of  origin,  causing  infiltra- 
tion or  destruction  first  of  the  part  originally  in- 
vaded, and  later  of  surrounding  parts  ;  {h)  wider 
extension,  by  mechanical  means,  chiefly  through 
the  lymphatic  or  blood-circulation,  so  as  to  pro- 
duce secondary  foci  of  disease — similar  to  the  primary 
focus  ;  {(")  a  general  affection  or  intoxication  of  the 
whole  body,  leading  to  malnutrition  or  cachexia  ; 
(d)  the  malignant  growth  is  persistent,  and  does 
not  subside  of  itself,  spontaneous  arrest  of  growth, 
if  it  ever  occurs,  being  exceedingly  rare. 

These  characters  sufficiently  distinguish  malignant 
growths  from  simple  tumours,  and  suggest  that 
though  these  two  classes  of  growths  may  be 
sometimes  much  alike  in  minute  structure,  they 
may  be  due  to  entirely  different  causes. 

On  the  other  hand  the  '  malignant '  characters  do 
not  distinguish  cancer  in  the  wide  sense  from  spe- 
cific infections  and  inflammations,  especially  from 
the  more  chronic  kinds.  Local  extension  or  infiltra- 
tion is  shown  by  the  inflammations  due  to  pyogenic 
cocci ;  still  more  by  syphilitic,  tubercular,  and 
leprous  lesions.     The  difference  in  '  malignancy  ' 


between  lupus,  destructive  syphilitic  lesion,  and 
rodent  ulcer  or  epithelioma  is  mainl)'  one  of  degree. 
The  specific  infections  may  be  distributed  through 
the  body  in  the  same  way  as  malignant  growths, 
and  produce  marked  intoxications  or  cachexia. 

On  these  grounds  carcinoma  at  all  events  (even  if 
the  conclusion  is  less  clear  as  regards  sarcoma) 
must  be  regarded  not  as  a  growth  only  but  as  a 
specific  morbid  process  comparable  to  the  specific 
diseases  produced  by  microbes.  However,  there 
are  certain  differences  between  malignant  diseases 
and  the  specific  microbial  diseases  which  cannot  be 
ignored. 

1.  In  cancer  the  elements  first  affected  are  not 
destroyed,  as  in  cases  of  infection,  but  are  stimulated 
to  enormous  overgrowth. 

2.  In  malignant  disease  there  is  little  local  de- 
fensive reaction  (inflammation)  or  perhaps  none  at 
all,  apart  from  contamination  with  pathogenic 
organisms. 

3.  In  malignant  disease,  though  a  rise  of  tempera- 
ture is  sometimes  observed,  fever  is  not  commonly 
produced. 

4.  The  secondary  growths  of  malignant  disease 
are  produced,  so  far  as  is  knov.'n,  by  transplantation 
of  cells  of  the  original  growth  to  other  parts  of  the 
body.  But  the  secondary  foci  of  specific  inflamma- 
tions may  be  set  up  by  the  conveyance  of  the 
microbes  which  caused  the  original  focus  of  disease, 
the  cells  of  the  tissue  first  affected  not  taking  any 
part  in  the  process. 

These  differences  appear  to  some  pathologists 
fundamental  ;  but  nevertheless  the  opinion  is  gaining 
ground  that  malignant  disease  may,  like  the  specific 
infections,  be  due  to  some  specific  living  organism 
— in  other  words,  that  cancer  may  be  a  parasitic 
disease. 

Very  numerous  researches,  of  which  we  can  onh' 
give  the  barest  outline,  have  been  devoted  to  dis- 
covering some  pathogenic  parasitic  organism  in 
cancel'.  In  the  first  place,  as  was  natural,  search 
was  made  for  bacteria,  but  the  result  of  these 
researches  has  been  entirely  negative. 

Another  class  of  organisms  suspected  of  causing 
cancer  is  the  protozoa.  Certain  appearances  in  the 
cells  of  cancer  were  thought  to  indicate  the  presence 
within  them  of  animals  of  the  order  Sporozoa  allied 
to  the  coccidia  found  parasitic  in  the  liver.  But 
these  supposed  organisms  have  never  been  isolated 
or  cultivated,  so  that  they  are  not  proved  to  be 
living  organisms,  and  they  are  now  generally  re- 
garded as  due  to  degenerative  changes  merely. 
A  third  class  of  organisms  which  has  been  supposed 
to  be  the  parasitic  cause  of  cancer-growth  is  that 
of  yeast-fungi  (Blastomycetes).  \'arious  appear- 
ances in  cancers  have  been  thought  to  indicate  the 
presence  of  such  organisms,  the  appearances  being 
partly  the  same  as  those  formerly  interpreted  as 
sporozoa.  These  bodies  have  been  observed 
especially  by  Italian  pathologists,  Sanfelice  and 
Roncali ;  and  also  by  Plimmer  and  others  in  this 
country.  Further  it  has  been  shown  (first  by 
Sanfelice)  that  yeast-organisms  obtained  fronj  fruits, 
if  injected  into  animals,  are  capable  of  producing 
tumour-like  masses  which  have  been  regarded  as 
true  new-growths.  Finally,  yeast-organisms  have 
been  cultivated  from  cancer-tissues  (bj-  Plimmer 
in  a  long  series  of  cases),  which  introduced  into 
animals  have  produced  tumour-like  masses  resem- 
bling those  produced  by  yeasts  from  vegetable 
sources. 
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Against  this  it  is  objected  that  the  masses  produced 
in  experiments  on  animals  by  blastoniycetes  are 
only  inflammatory  or  granulation-tumours,  not  true 
tumours  :  further  that  the  mere  presence  of 
blastomycetes  in  cancerous  growths,  even  if  proved, 
does  not  show  that  they  have  any  causal  relation  to 
them. 

From  the  facts  of  which  a  broad  outline  has  been 
given  above,  we  should  conclude  that  the  parasitic 
theory  of  cancer  is  not  yet  established  ;  it  has  not 
been  proved  that  cancer  is  caused  by  bacteria 
or  sporozoa  or  blastomycetes,  or  any  other  or- 
ganisms. 

In  support  of  the  theory  of  a  specific  origin  for 
cancer  some  other  considerations  have  been  adduced. 

1.  Contagion. — Though  cancer  is  certainly  not 
in  the  ordinary  sense  contagious,  there  are  facts 
showing  that  it  may  be  transplanted  from  one  part 
to  another  of  the  same  individual.  Also  in  very  rare 
cases,  it  has  been  thought  to  pass  from  one  person  to 
another  having  very  intimate  relations,  such  as 
those  of  husband  and  wife,  by  local  contagion. 
Cancerous  tumours  of  certain  animals  have  also 
been  transplanted  to  other  animals  of  the  same 
species  ;  but  the  process  resembles  grafting  more 
than  inoculation. 

2.  Local  Distribution.— Careful  observation 
has  shown  that  cancer  is  more  prevalent  in  some 
countries  or  districts  than  in  others.  Moreover 
certain  dwellings  appear  to  confer  on  their  succes- 
sive inhabitants  a  special  liability  to  cancer  :  so 
that  the  existence  of  'cancer  houses,'  in  rural 
districts,  where  there  is  little  movement  of  popula- 
tion, seems  to  be  well  established.  The  favouring 
physical  conditions,  if  any,  are  imperfectly  known, 
liut  certain  river-valleys  and  low-lying  basins  have 
been  thought  to  show  special  liability.  These  con- 
siderations would  seem  to  point  to  some  specific 
e.xternal  or  exogenous  cause. 

Assuming  from  the  above  facts  that  there  is 
ground  for  regarding  cancer,  at  least  provisionally, 
as  a  specific  disease,  we  will  point  out  the  best 
known  favouring  conditions  and  laws  of  the  disease. 

I.  Age. — No  disease  is  more  distinctly  a 
disease  of  later  life  than  cancer.  It  is  very  rare 
under  twenty-five  ;  and  probably  most  of  the  deaths 
recorded  in  early  life  as  due  to  cancer  are  really 
cases  of  sarcoma.  The  deaths  below  thirty-five  are 
comparatively  few,  and  the  largest  number  of  deaths 
occurs  between  fifty-five  and  sixty-five.  But  if 
regard  be  had  to  the  actual  number  of  persons 
living  at  successive  age  periods,  the  liability  to 
cancer  is  seen  to  go  on  increasing  up  to  advanced 
age. 

Sex.  —  It  is  generally  recognised  that  cancer  is 
commoner  in  the  female  sex  than  in  the  male ; 
the  difference  being  chiefly  due  to  the  predominance 
of  cancer  of  the  generative  organs  in  the  former. 

General  Health. — There  is  no  reason  for  thinking 
that  any  kind  of  cachexia  or  ill-health  predisposes 
to  cancer.  On  the  other  hand,  the  subjects  of  this 
disease  are  generally  free  from  other  disease,  and 
on  the  whole  robust.  It  is  thought  to  be  more 
prevalent  in  long-lived  families,  and  probably  with 
justice. 

Habits  of  Life.  —  Poverty,  want  of  cleanliness, 
and  what  is  generally  called  bad  hygiene,  do  not  at 
all  favour  the  production  of  cancer.  It  is  supposed, 
though  not  easily  proved,  that  it  is  commoner  in 
the  upper  classes  than  in  the  lower.  Abundant 
nutrition  and  it  would  seem  especially  abundance 


of  animal  food  are  favouring  causes.  It  has  been 
supposed  that  dwellers  in  the  country  are  more 
liable  than  town-people,  but  at  the  present  time  the 
'  cancer  death-rate  '  both  for  England  and  Scotland 
is  distinctly  higher  in  towns  than  in  rural  districts. 

Heredity. — It  seems  clear  on  the  whole  that  the 
children  and  descendants  of  those  who  have  died  of 
cancer  show  more  than  the  average  liability  to  the 
disease.  This  inherited  liability  is  distinctly  more 
marked  in  women  than  in  men  ;  and  in  the  former 
is  especially  seen  in  cancer  of  the  reproductive 
organs.  It  is  not  supposed  that  a  germ  or  seed  of 
cancer  is  inherited,  but  only  a  greater  predisposition 
to  become  affected  by  the  disease.  Since  cancer 
rarely  causes  death  before  the  reproductive  age, 
this  inherited  predisposition  seems  a  priori  likely 
to  become  more  widely  spread  in  the  population. 

Nerzwus  influence. — It  has  been  thought  that 
depressing  causes  acting  on  the  nervous  system, 
such  as  shock,  grief,  &c. ,  predispose  to  cancer,  but 
the  number  of  cases  of  this  kind  is  too  small  to 
establish  an  induction. 

Chronic  Inflammation  or  Traitma. — It  has  often 
been  observed  that  cancer  occurs  in  tissues  which 
have  been  exposed  to  chronic  traumatic  irritation 
leading  to  inflammation.  The  effect  of  smoking, 
especially  pipes  of  a  certain  kind,  in  predisposing  to 
epithelioma  of  the  lip  or  tongue  ;  and  of  alcoholism, 
in  predisposing  to  cancer  of  the  stomach  ;  the 
occasional  growth  of  epithelioma  on  the  basis  of 
lupus,  and  of  carcinoma  on  chronic  gastric  ulcer, 
and  other  instances  might  be  quoted.  The  liability 
of  chimney-sweeps  to  cancer  is  a  fact  of  the  same 
kind.  Occasionally  an  acute  trauma  has  been 
apparent!}'  the  starting-point  of  cancer.  These 
facts  seem  to  show  that  damaged  tissues  are  more 
liable  to  the  invasion  of  cancer,  but  do  not  explain 
that  invasion. 

Increase  of  Cancer. — The  increase  is  generally 
more  rapid  in  males  than  in  females,  especially  in 
England  ;  but  this  difference  is  much  less  marked 
in  Scotland.  Since  the  predominant  cancers  of  the 
male  sex  are  those  aftecting  the  digestive  organs, 
while  in  the  femaie  sex  cancers  of  the  breast 
and  the  uterus  predominate,  the  difference  points  to 
the  conclusion  that  the  increase  of  cancer  is  largely 
due  to  increased  frequency  of  cancer  of  the  digestive 
organs.  Where  statistics  of  cancer  show  the 
part  of  the  body  affected  (as  in  Ireland),  it  is  found 
that  cancer  of  the  digestive  organs,  including  cancer 
of  the  tongue,  increases  more  rapidly  than  the  average 
increase  ;  but  that  there  is  an  increase  in  cancer  of 
the  reproductive  organs  in  women,  including  the 
mamma.  In  St.  Thomas's  Hospital  '  digestive 
cancers '  have  come  to  predominate  over  those  of 
reproductive  organs,  even  in  the  female  wards 

It  has  been  objected  that  cancer  is  now  more 
certainly  diagnosed  and  more  accurately  re- 
gistered than  in  former  days,  and  that  therefore  the 
increase  shown  by  statistics  is  only  apparent.  But 
though  this  objection  might  have  weight  if  the 
comparison  were  with  the  statistics  of  thirty  or  forty 
years  ago,  it  would  not  explain  the  increase  during 
the  last  ten  years  in  which  the  conditions  of  diagnosis 
and  registration  have  remained  virtually  constant. 
The  objection  is  supported  by  the  consideration 
that  the  increase  being  chiefly  in  the  male  sex  refers 
to  internal  cancers  which  are  more  difficult  of 
diagnosis.  But  the  more  rapid  increase  of  cancer  in 
males  is  not  so  marked  in  other  countries  as  in 
England.     Moreover,  this  would  hot  account  for  the 
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increasing  cancer  in  the  breast  and  the  tongue, 
about  which,  especially  when  fatal,  there  is  no 
difficulty  in  diagnosis.  Moreover,  the  increasing 
success  of  operation  in  curing  cancer  of  accessible 
parts  is  a  factor  which  ought  to  tell  in  the  contrary 
direction.  So  that  there  seems  no  reasonable 
ground  for  disbelieving  in  an  actual  increase  of 
cancer  :  and  this  is  now  admitted  by  the  heads  of  the 
statistical  departments  in  England,  Scotland,  and 
Ireland. 

The  explanation  of  this  increase  of  cancer  is  very 
difficult.  It  has  been  supposed  to  be  due  to  an 
increased  average  longevity  of  the  population,  by 
which  a  larger  proportion  of  the  population  survive 
to  the  age  at  which  they  are  liable  to  cancer.  But 
the  census  of  1 89 1  did  not  show  a  larger  proportion 
of  persons  in  the  United  Kingdom  living  at  the 
higher  ages,  as  compared  with  1 88 1.  On  the 
contrary  the  proportion  living  at  certain  age  periods 
above  thirty-five  was  even  less  than  it  had  been. 
Moreover,  Dr.  Newsholme  has  shown  that  if  the 
cancer-mortality  is  calculated  only  for  the  population 
at  higher  ages  (above  thirty-five),  there  is  still  an 
increase  in  the  registered  mortality  from  cancer. 
Another  explanation  is  that  the  improved  diet  of  the 
working  classes  who  form  the  mass  of  the  popula- 
tion, and  especially  the  enormous  increase  in  the 
consumption  of  meat,  have  brought  them  into  the 
state  of  nutrition  most  favourable  to  cancer.  Con- 
sidering the  predominance  of  cancer  of  the  digestive 
organs,  this  explanation  has  much  plausibility. 
But  observations  in  countries  where  the  customs 
of  diet  are  different  are  needed  to  confirm  it.  The 
partial  explanation  suggested  by  the  facts  of  heredity 
has  been  already  referred  to. 

On  the  whole,  we  must  conclude  that  the  cause  of 
the  increase  of  cancer,  like  the  cause  of  cancer  itself, 
is  yet  undiscovered. 

Histological  Structure.  —  Histologically, 
cancers  are  distinguished  by  consisting  partly  of 
cells  of  an  obviously  epithelial  origin  and  partly 
of  connective  tissue.  The  connective  tissue  forms 
alveolar  spaces,  and  may  vary  in  structure  from  a 
loose  fibro-cellular  material  to  strong  and  old 
fibrous  tissue.  The  alveolar  spaces  communicate 
with  each  other  and  contain  the  epithelial  cells. 
These  vary  much  in  shape,  size,  and  arrangement, 
but  are  always  easily  separable  from  the  surrounding 
connective  tissue,  while  they  are  never  separated 
from  one  another  by  a  stroma  of  any  sort. 

Clinical  Characters. — Clinically,  cancers 
are  distinguished  by  the  structures  in  which  they 
originate  ;  by  the  method  of  their  recurrence  and 
their  mode  of  growth  ;  as  well  as  by  a  few  charac- 
teristics apparent  to  the  eye  and  touch. 

Seat. — As  their  nature  would  a  priori  have 
rendered  almost  certain,  cancers  probably  never 
originate  except  in  connection  with  epithelial  or 
epidermic  structures — i.e.  in  skin,  mucous  mem- 
brane, or  secreting  glands  ;  but  as  the  epidermis 
and  epithelium,  the  original  upper  and  lower 
layers  of  the  embryo,  are  widely  diffused  through- 
out the  body,  and  often  intimately  associated  with 
the  descendants  of  the  cells  of  the  middle  layer,  it 
is  not  surprising  that  primary  cancers  have  been 
described  as  occurring  in  organs  which  have  their 
origin  from  connective  tissue  only.  Such  are  the 
instances  of  primary  cancer  of  bone  and  lymphatic 
glands,  the  possibility  of  the  occurrence  of  which 
may  be  at  present  considered  undecided. 

Kecurre)icc. — The  first  recurrence  is  almost  with- 


out exception  in  the  lymphatic  glands,  which 
collect  their  supply  of  13'mph  from  the  seat  of  the 
original  tumour  ;  when  this  has  occurred  the 
process  may  be  repeated  in  the  next  proximal 
lymphatic  glands,  or  numerous  distinct  tumours 
may  appear  in  different  parts  of  the  body  ;  but  if  a 
single  growth  occur  in  another  locality  without 
previous  glandular  enlargement,  the  case  may 
probably  be  looked  upon  as  one  of  double  primary 
development.  A  soft  cancer  may  break  into  the 
abdominal  cavity,  where  its  small  particles  may 
stick  to  various  parts  of  the  peritoneum  and  form 
the  starting-points  of  new  growths  (disseminated 
cancer  of  the  peritoneum)  ;  it  is  probable  that  a 
similar  seeding  may  take  place  into  the  lungs  when 
an  ulcerated  epithelioma  projects  into  the  trachea. 
The  recurrence  is  usually  of  precisely  the  same 
structure  as  the  original  growth. 

Alode  of  growth. — Cancers  increase  in  size  by 
infiltration  of  the  surrounding  tissues,  and  this  gives 
rise  to  the  very  important  clinical  facts  that  they 
are  not  enclosed  by  a  capsule  like  many  simpler 
growths,  and  that  they  have  a  great  tendency  to 
implicate  the  skin  and  cause  ulceration. 

Naked-eye  appearances. — The  contraction  of  the 
connective  tissue  forming  the  alveoli  in  its  advance 
towards  fibrous  tissue  gives  rise  to  puckering  of  the 
surrounding  skin  ;  and  the  looseness  of  the  connec- 
tion between  the  epithelial  and  connective-tissue  ele- 
ments causes  a  milky  juice,  consisting  of  the  former, 
to  escape  on  scraping  a  recent  section.  This 
characteristic  was  made  much  of  by  our  predecessors 
before  the  word  cancer  had  lost  its  inclusive 
meaning  ;  we  know  now  that  manyrapidl)-  growing 
sarcomata  yield  a  similar  juice,  but  in  less  abundance 
than  cancers  ;  and  thus  it  has  come  to  pass  that  a 
milky  juice  is  now  more  diagnostic  of  the  malig- 
nancy than  of  the  genetic  origin  of  the  growth. 

This  completes  the  list  of  the  signs  by  which 
cancers  may  be  distinguished  from  other  tumours. 
Tables  have  been  published  to  show  the  relative 
frequency  with  which  cancer  attacks  different 
organs  ;  they  are  not,  upon  the  whole,  trustworthy, 
and  this  question  will  be  best  considered  in  dis- 
cussing the  subdivisions  of  the  genus. 

Classification. — The  subdivisions  of  cancers 
are  as  follows  : — 


Hard  cancer  or  Scirrhus. 
Soft  cancer  or  Encephaloid. 

Lobular  or  Flat-celled  Epithe- 
lioiiia. 

Cylindrical  Epithelioma. 
Colloid  cancer. 


I  Glandular 

i  TYPE. 

/  Epithelial 
I  and 
Epidermic 

(  TYPE. 


Typical  hard  and  soft  cancers  stand  obviously  at 
opposite  ends  of  one  series  which  is  built  upon  the 
type  of  the  secreting  gland  :  between  the  two  are 
an  infinitude  of  intermediate  stages.  The  two  forms 
of  epithelioma  are,  quite  as  evidently,  monstrous 
growths  of  skin  or  mucous  membrane.  Colloid  is 
probably  the  result  of  degeneration  of  any  one  of 
the  other  forms.  Besides  these,  other  varieties  are 
often  mentioned  which  do  not  justify  a  more  com- 
plicated classification  ;  among  these  are  tumours, 
which  though  of  nearly  normal  glandular  structure 
are  nevertheless  malignant,  and  those  which  have 
received  the  names  melanotic,  telangiectatic,  osteo- 
cancer  &c. 

Diagnosis. — The  diagnosis  depends  upon  the 
clinical  characters  of  the  several  groups.    That  of 
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an  advanced  case  of  cancer  is  generally  easy  ;  in 
the  early  stages  it  is  mostly  impossible. 

Prognosis. — The  prognosis  is  always  bad, 
especially  in  encephaloid  cancer,  but  least  so  in 
epithelioma ;  this  suggests  the  much-debated 
question  of  the  constitutional  nature  of  the  disease. 
If  in  its  origin  a  cancer  be  purely  local,  early 
removal  ought  to  effect  a  permanent  cure  ;  but  if 
there  be  at  the  bottom  a  constitutional  taint,  a 
reprieve  should  merely  be  granted  until  a  suitable 
fresh  irritation  arise. 

Course. — The  course  of  a  cancer  depends  upon 
its  seat,  and  the  symptoms  must  accordingly  be 
sought  ainong  the  articles  on  diseases  of  special 
regions.  If,  however,  life  be  not  shortened  as  a 
result  of  interference  with  the  functions  of  the  organ 
attacked,  death  is  caused  either  by  marasmus — the 
result  of  prolonged  suppuration  and  pain — or  by 
extensive  or  repeated  hemorrhages.  The  rate  of 
progress  is  more  slow  as  age  advances. 

Treatment. — The  treatment  of  cancer  in  the 
early  stages  belongs  to  the  surgeon,  the  practitioner 
giving  such  counsel  as  will  improve  the  general 
health  and  support  the  strength.  In  the  later 
stages  the  physician  may  be  called  upon  to  treat 
symptoms  ;  but  up  to  the  present  time  all  the 
specifics  introduced  either  by  regular  practitioners 
or  by  charlatans  have  proved  quite  inefficient,  if 
not  actually  harmful. 

We  shall  now  discuss  the  varieties  of  cancer. 
I.  Scirrhus. — Scirrhus,  as  its  name  implies, 
is  among  the  hardest  of  tumours,  if  bony  growths 
be  excepted.  Its  hardness,  as  compared  with  soft 
cancer,  depends  upon  the  large  proportion  which 
the  alveolar  stroma  bears  to  the  contained  cells  ; 
and  this  is  probably  the  consequence  of  the  soil  in 
which  the  tumours  originate,  and  the  rapidity  of 
their  growth,  rather  than  of  any  specific  difterence 
between  them. 

Seat. — The  female  breast  is  the  most  common 
seat  for  scirrhus,  but  it  also  occurs  in  the  stomach, 
uterus,  tongue,  oesophagus,  and  the  liver  and  other 
glands,  and  it  has  been  described  as  primary  in  the 
prostate,  testicle,  skin,  and  other  structures. 

Naked-eye  appearances. — A  section  through  the 
centre  of  a  matured  hard  cancer  of  the  breast 
presents  to  the  naked  eye  well-marked  and  constant 
appearances,  which,  with  the  exception  of  such 
peculiarities  as  are  due  to  the  situation,  will  serve 
as  a  description  of  such  a  tumour  occurring  else- 
where. These  are  clearly  explained  by  the  micro- 
scopical arrangement,  and,  when  looked  at  by  the 
light  which  it  affords,  fully  account  for  all  the 
clinical  characters.  The  knife  passes  through  it 
with  a  creaking  noise,  and  the  cut  surfaces  are  at 
once  hollowed  in  the  centre.  There  is  not  a  sharp 
edge  to  the  growth,  and  the  circumference  is  of  a 
greyish  or  pinkish-white  tint,  projecting  a  little 
above  the  surrounding  tissues,  into  which  it  sends 
small  lobular  prolongations  ;  the  hollow  centre  is 
very  hard  and  of  a  glistening  white  colour. 
Scirrhus  is  evidently  fibrous  in  structure,  and 
receives  from  all  quarters  fibrous  bands,  which  often 
extend  far  into  the  fat  of  the  breast  or  the  skin, 
and  some  of  which  can  nearly  always  be  traced 
to  the  principal  milk-ducts.  Between  the  centre 
and  the  edge  the  greater  part  of  the  tumour  is  on 
the  whole  of  a  pinkish-yellow  colour,  but  notably 
pink  and  soft  externally,  and  yellow  and  hard 
internally.  The  surface  yields  a  milky  juice  on 
scraping,  and  may  in  certain  cases  show  some  of 


the  following  appearances,  which  are,  however, 
accidental  :  round  the  circumference  little  masses  of 
health}'  fat  may  be  included,  though  this  but  rarely 
happens ;  cysts  containing  grumous  grey  or  red 
fluid  may  have  formed  by  the  breaking  down  of  the 
new-growth  or  by  hcemorrhage  ;  or  such  a  hemor- 
rhage may  have  resulted  in  patches  of  yellow  or 
even  black  pigmentation. 

Microseopieal  appearances. — Without  discussing 
the  merits  of  the  opposing  theories  as  to  the  origin 
of  cancer-cells,  the  following  may  be  taken  as  the 
undoubted  microscopical  appearances  of  scirrhus. 
The  grey  outer  la3'er  is  made  up  of  indefinite  smallish 
round  cells,  resembling  white  blood-corpuscles,  in- 
filtrated through  the  tissue  into  which  the  growth  is 
spreading,  among  which  are  scattered  a  few  which 
have  the  appearance  of  epithelial  cells.  The  next 
or  pink  layer  represents  full  development,  and  shows 
fibro-cellular  stroma,  enclosing  large  epithelial  cells, 
and  containing  a  copious  supply  of  vessels.  In  the 
third  or  yellow  layer  the  stroma  has  become  fibrous, 
and  the  cells  are  undergoing  fatty  degeneration  ; 
and  in  the  inner  white  centre  the  cells  are  replaced 
by  indefinite  masses  of  granular  debris,  and  the 
stroma  consists  of  firm  and  old  filjrous  tissue.  See 
Plate,  figs.  8,  10,  II. 

Clinical  features. — The  relation  of  these  appear- 
ances to  the  clinical  peculiarities  of  scirrhus  is  as 
follows  :  the  excessive  hardness  is  explained  by  the 
great  development  of  fibrous  tissue  ;  the  peculiar 
indefiniteness  of  the  edge,  and  the  tendency  to  in- 
volve the  skin  and  ulcerate,  by  the  manner  of  growth  ; 
while  the  puckering,  retraction  of  the  nipple,  and 
indirectly  (from  the  manner  in  which  cutaneous 
nerves  are  involved)  the  pricking  and  shooting  pains, 
are  due  to  the  contraction  or  cicatrisation  of  the 
stroma.  To  the  latter  is  also  due  a  very  important 
but  not  generally  recognised  diagnostic  character  of 
an  early  scirrhus  — namely  that  long  before  the  skin 
is  involved  it  is  seen  to  be  dimpled  when  gently 
moved  to  and  fro  over  the  growth. 

A  scirrhus  which  has  involved  the  skin  forms  a 
purplish-red,  flattened,  and  shining  tumour,  covered 
with  small  veins  and  tender  to  the  touch.  The 
ulcer  which  results  from  its  breaking  down  is  ragged, 
with  a  hard  base  and  hard  irregular  undermined 
edges,  and  a  dirty  surface  covered  by  knobby  masses 
resemliling  granulations,  which  have  a  great  tendency 
to  bleed,  and  often  slough.  After  removal  it  often 
returns  in  the  scar.  When  occurring  in  the  liver  it 
is  softer  than  elsewhere,  and  the  name  of  scirrho- 
encephaloid  is  often  given  to  it.    See  fig.  7. 

II.  Encephaloid.-^  Encephaloid,  medullary,  or 
soft  cancer,  so  named  from  its  usually  brain-like 
appearance  and  consistence,  is  softer  and  grows 
more  rapidly,  and  is  more  frequentl}'  observed  in 
internal  organs  than  scirrhus,  often  indeed  forming 
enormous  intra-abdominal  tumours. 

Seat. — It  has  hitherto  been  observed  as  primary 
in  the  salivary  and  mammary  glands,  testicle,  ovary, 
and  prostate,  the  thyroid  body,  and  in  the  mucous 
membrane  of  the  nose,  the  liver,  and  the  stomach. 
It  has  with  some  degree  of  looseness  been  called  the 
cancer  of  childhood  by  those  who  consider  scirrhus 
as  almost  peculiar  to  mature  age. 

Naked-eye  appearances. — To  the  naked  eye  a  fresh 
section  usually  presents  a  convex  surface  ;  it  is 
whitish,  but  generally  mottled  by  coloured  patches, 
the  result  of  old  or  recent  hemorrhages  ;  and  yields 
very  copiously  a  milky  juice  on  scraping. 

Microscopical  (7//crtra«rfj. —Encephaloid  cancel 
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differs  from  scirrhus  only  in  die  relative  proportion 
of  the  two  chief  factors.  The  cells  are  more  nume- 
rous and  are  contained  in  larger  spaces  ;  they  are 
sometimes  small,  but  generally  much  larger  than  in 
scirrhus  ;  and  the  stroma  is  delicate  and  fibro-cellu- 
lar  and  very  small  in  amount.    See  fig.  9. 

Its  method  of  extension  is  the  same  as  that  of 
other  members  of  the  class.  '  It  is  by  far  the  most 
malignant  form  of  cancer,  because  of  its  rate  of 
growth  and  recurrence,  and  the  rapidity  with  which 
it  causes  general  cachexia. 

III.  Lobular  Epithelioma. — Lobular  or  squa- 
mous epithelioma,  epitlielial  cancer,  or  cancroid, 
develops  in  connection  with  skin  and  mucous  mem- 
brane, and,  though  consisting  essentially  of  squamous 
epithelium,  may  start  from  a  part  which  is  covered 
by  the  cylindrical  variety,  It  occurs  near  the  natural 
orifices  of  the  mucous  tracts— as,  for  example,  on 
the  mouth  and  tongue,  anus,  penis,  or  vulva  ;  but 
also  at  other  parts  of  the  skin — as  on  the  scrotum 
(chimne3'-sweep's  "cancer)  and  at  the  upper  end  of 
the  oesophagus.  The  history  of  a  local  irritation  as 
its  origin. is  often  obtainable,  but  more  frequently 
nothi'iig  of  the  kind  can  be  discovered. 

NakM-eye  appearames. — The  first  appearance  is 
that'  of  a  pimple,  which  soon  breaks  down  in  the 
centre,  forming  a  small  sore.  When  fully  developed 
there  is  an  irregular  ulcer,  with  an  extensive,  hard 
and  nodular,  generally  inflamed  base  and  circum- 
ference ;  the  edges  are  abrupt  or  undermined,  and 
the  floor  grey  or  reddish,  very  uneven,  discharging 
a  foul  pus,  and  with  a  great  tendency  to  bleed.  As 
a  rule  there  is  considerable  pain,  and  the  proximal 
lymphatic  glands  are  very  generally  enlarged.  A 
section  to  the  naked  eye  shows  a  number  of  minute 
cylinders  of  yellowish-white  colour,  cut  sometimes 
longitudinally,  sometimes  transversely,  fusing  to- 
gether into  an  indefinite  mass  superficially,  but 
more  or  less  discrete  below,  and  infiltrating  the 
subjacent  tissues.  On  squeezing  the  section  little 
nodules  like  sebum  appear  on  the  surface. 

Microscopical  appearances. — Thecylinders  or  lobes 
of  epithelioma  are  found  to  be  made  up  of  squamous 
epithelium,  the  cells  of  which  generally  exhibit  in 
parts  a  crenated  margin  (Max  Schultze's  '  prickle- 
cells  ').  As  in  the  skin,  the  deeper — that  is  the  cir- 
cumferential— layer  of  cells  in  each  lobe,  which  are 
the  youngest,  are  roundish  or  oblong,  with  large 
nuclei  which  stain  readily  ;  further  in,  the  cells  are 
larger  and  flatter,  and  in  the  centre  are  found  the 
well-known  globes  or  nests.  These  were  at  one 
time  considered  peculiar  to  epithelioma,  but  are  now 
known  to  occur  in  warts  and  corns  ;  they  consist  of 
onion-like  arrangements  of  epithelial  cells,  varying 
much  in  size  and  the  number  of  concentric  layers, 
and  containing  in  the  centre  sometimes  an  amor- 
phous mass,  sometimes  large  and  irregular  cells.  The 
tissues  ben-iath  and  between  the  lobules  are  infil- 
trated with  small  cells,  and  often  contain  in  sections 
what  appear  to  be  isolated  masses  of  epithelium  ; 
these  are,  however,  the  ends  of  divided  divergent 
lobules.  Opinions  differ  as  to  the  exact  starting- 
point  of  an  epithelioma,  the  share  which  the  sweat- 
and  other  glands  take  in  it,  and  also  as  to  the 
rationale  of  the  formation  of  the  globes.    Sec  fig.  2. 

Epithelioma  seems  to  be  more  local  in  its  nature 
than  other  cancers — that  is,  a  complete  and  early 
removal  has  not  infrequently  given  the  patient  a 
long  lease  of  life.  It  recurs,  as  a  rule,  in  the  lym- 
phatic glands  {which  inflame  and  break  down  or 
suppurate)  or  in  the  scar  ;  and  generally  proves 


fatal  from  the  constitutional  disturbance  which  these 
local  manifestations  give  rise  to.  Later,  but  more 
rarely,  it  may  appear  in  the  internal  viscera,  bones, 
&c. 

IV.  Cylindrical  Epithelioma. — The  cylin- 
drical epithelioma — badly  named  adenoid  or  glan- 
dular cancer — is  specially  the  cancer  of  the  alimen- 
tary mucous  membrane,  but  may  occur  in  the 
bladder  and  elsewhere. 

Naked-eye  appearances. — To  the  naked  eye  it 
forms  at  first  a  prominent  tumour  in  the  interior  of 
a  viscus,  which  has  a  tendency,  like  other  cancers, 
to  ulcerate  and  involve  surrounding  tissues,  so  that 
the  mass  may  reach  an  -enormous  .size,  and  may  even 
make  its  appearance  through  the  skin.  To  the 
naked  eye  a  section  is  generally  whitish  and  has  a 
granular  appearance,  which  is  given  to  it  by  the 
tubules  of  which  it  is  made.  It  frequently  causes 
death  by  obstruction  of  the  bowel  ;  but  if  it  last 
sufficiently  long,  it  recurs  in  the  lymphatic  glands, 
and  then  in  the  viscera  and  other  parts  of  the  body. 
It  is  not  unusual  to  find  recurrences  in  the  liver 
with  little  if  any  implication  of  lymphatic  glands. 
The  recurrence  reproduces  precisely  the  structure  of 
the  original  tumour. 

Microscopical  appearances. — Cylindrical  epithe- 
lioma consists  essentially  of  irregular  tubules  lined 
with  columnar  epithelium  in  one  or  more  layers, 
which  are  the  much  overgrown  crypts  of  Lieberkuhn : 
it  differs  in  microscopical  structure  from  simple 
papilloma  of  the  digestive  tract  only  in  the  greater 
irregularity  of  the  cells  and  in  the  larger  proportion 
of  connective-tissue  stroma  between  the  tubes. 
Compare  figs.  4  and  5. 

^^  Colloid  Cancer. — Colloid  cancer,  named 
from  its  jelly-like  appearance,  has  given  rise  to  much 
discussion  in  reference  to  the  question  whether  it  is 
developed  originally  in  its  mature  form,  or  whether 
it  results  from  the  degeneration  of  one  of  the 
varieties  of  cancer  already  described.  The  latter 
view  is  that  most  widely  held,  though  it  must  be 
allowed  that  epithelioma  seldom  degenerates  in 
this  way,  and  also  that  the  colloid  change  usually 
takes  place  pari  passu  with  the  growth  of  the 
tumour. 

Seat. — Colloid  cancer  is  found  most  frequently  in 
the  abdominal  viscera  and  peritoneum,  but  may- 
occur  elsewhere,  as  in  the  breast.  Its  malignancy 
is  great,  but  is  shown  chiefly  by  the  rapidity  with 
which  it  involves  surrounding  tissues  ;  it  thus  forms 
primary  tumours  of  enormous  size,  but  as  a  secondary 
growth  is  less  common  ;  it  does,  however,  occur  in 
lymphatic  glands  and  other  parts.  It  causes  death 
in  most  cases  by  interference  with  the  functions  of 
the  organs  attacked. 

Naked-eye  appearances. — Colloid  cancer  consists 
to  the  naked  eye  of  a  mass  of  semi-transparent  jelly, 
varying  slightly  in  colour,  but  mostly  pale  yellow : 
this  is  intersected  by  delicate  white  fibrous  bands, 
forming  alveolar  spaces  of  different  sizes,  visible  to 
the  naked  eye.  The  consistence  of  the  growth 
depends  upon  the  relative  proportions  of  these  two 
constituents. 

Microscopical  appearances. — The  bands  are  found 
to  be  actually  fibrous  ;  the  contained  jelly  is  ar- 
ranged in  concentric  laminie  between  which  are 
minute  granules,  and  in  the  centre  of  which  is  a 
granular  mass,  sometimes  quite  indefinite,  but  often 
showing  clearly  that  it  consists  of  the  remains  of 
altered  cells.  These  cells  are  seen  in  the  more 
recent  parts  of  the  growth  to  be  the  subjects  of 
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c  olloid  degeneration.  The  source  of  the  colloid 
material  must  be  considered  still  undecided  ;  that 
^ome  of  it  is  formed  by  the  cells  is  certain,  but  it  is 
not  equally  clear  whether  the  stroma  takes  any  share 
in  its  deposition.    See  fig.  6. 

J.  F.  Payne.  R.  J.  Godlee. 

CANCRUM  ORIS  {cancrum,  a  sore  ;  and  oris, 
of  the  mouth). — Synon.  :  Gangrenous  Stomatitis  ; 
Xoma  ;  Water-canker  ;  Fr.  Nome  ;  Ger.  IVasser- 
krebs. 

Definition. — A  rapidly  progressive  gangrenous 
ulceration  of  the  cheek,  gum,  and  lip. 

Etiology.  —  Cancrum  oris  is  usually  seen  in  ill- 
fed,  ill-tended  children,  living  under  the  most  faulty 
hygienic  circumstances.  It  frequently  ensues  upon 
some  acute  depressing  illness,  especially  measles 
(110  times  in  226  cases — Sannee).  Occasionally 
two  or  three  cases  occur  together  in  a  school, 
suggesting  the  possibility  of  contagion.  Lingard  has 
demonstrated- long  threads  of  small  bacilli  in  the 
spreading  edge  of  noma  in  man,  and  in  a  similar 
disease  of  calves  ;  and  inoculation  on  calves  of  a 
pure  culture  from  man  induced  the  disease. 

Symptoms. — Cancrum  oris  commences  on  the 
inner  surface  of  the  cheek,  often  near  the  angle  of 
the  mouth,  or  upon  the  gum  ;  and  at  this  stage 
some  superficial  ulceration  will  usually  be  found  here 
— that  is,  ulcerative  stomatitis.  The  disease  rapidly 
advances.  The  cheek  becomes  much  swollen, 
brawny,  shining,  and  red  ;  a  livid  spot  appears  in 
the  centre,  and  here  a  spreading  black  slough  forms, 
while  the  surrounding  parts  become  purplish  or 
mottled.  If  the  patient  can  open  his  mouth 
sufficiently,  the  gums  will  be  seen  to  be  red  and 
spongy,  ulcerating,  or  sloughing  ;  even  the  tongue 
may  show  some  destruction.  The  cheek  is  lined  with 
a  tough,  adherent,  greyish-yellow  or  soft  purplish 
slough  ;  the  jaw  may  be  laid  bare,  the  teeth  loosened, 
and  portions  of  the  alveolus  necrosed.  The  breath 
is  very  foul,  and  the  flow  of  saliva  is  excessive  and 
fcetid.  Fever  may  be  moderate  or  high.  Pain  is 
slight  or  absent,  and  the  child,  though  lethargic,  is 
conscious  almost  to  the  end.  Not  more  than  one  in 
twenty  cases  recovers,  death  being  generally  due  to 
septic  broncho-pneumonia. 

Diagnosis.  —  Formerly  mercurial  stomatitis 
sometimes  ran  on  to  gangrene  in  debilitated  patients  ; 
this  inflammation  was  general,  and  affected  the 
tongue  markedly.  No  hard  line  can  be  drawn 
between  ulcerative  stomatitis  and  noma. 

Treatment. — This  consists  in  complete  and 
careful  excision  by  knife  and  sharp  spoon  of  the 
diseased  area,  regardless^of  the  deformity  which 
must  result.  To  parts  which  cannot  be  excised, 
nitric  acid  or  pure  phenol  should  be  freely  applied, 
lodoform-gauze  is  the  best  dressing.  The  mouth 
must  be  frequently  and  carefully  syringed  and 
sponged  out  with  an  antiseptic  lotion,  especially 
before  food  is  taken.  As  far  as  possible,  the  child 
should  lie  so  that  foul  saliva  &c.  may  dribble  from 
the  mouth  and  not  down  the  throat.  Goodhart 
thinks  that  even  tracheotomy  might  be  done  to 
prevent  inhalation  of  septic  material  into  the  lungs. 
Fluid  food,  especially  pancreatised  beef-tea  or  milk- 
gruel,  should  be  given  regularly  and  frequently,  by 
mouth,  nasal  tube,  or  enemata.  Ammonia  and  bark 
or  other  tonics  should  be  exhibited.  In  cases 
which  recover  some  plastic  operation  will  be  re- 
quired. 

Stanley  Boyd. 


CANITIES  hoary orgreyhaired). — White- 

ness or  greyness  of  the  hair.    See  Hair,  Diseases  of. 

CANNABIS  INDICA  Habit.— ^-c-d,'  Drug- 
Habits. 

CANNES,  In  France,  on  the  Mediterranean 
coast.  A  dry,  bracing,  fairly  mild  winter  climate. 
Exposed  to  N.W.  Abundant  accommodation,  both 
near  and  at  some  distance  from  the  sea.  See 
Climate,  Treatment  of  Disease  by. 

CANTHARIDES,   Poisoning  by.— Synon.  : 

P'r.  Empoisonncmcnt  par  la  Caiilharide  ;  Ger. 
Caiitharideiivergijtimg. 

Cantharides,  the  so-called  Spanish  Fly,  owes  its 
poisonous  properties  to  the  presence  of  cantharidhi, 
a  non-alkaloidal  body.  All  the  preparations  of  the 
drug  are  highly  poisonous. 

Symptoms. — Soon  after  taking  a  poisonous  dose 
of  cantharides,  the  patient  is  seized  with  burning 
pain  in  the  pharynx,  and  a  sense  of  constriction  in 
the  ojosphagus.  The  pain  soon  extends  to  the 
abdomen,  and  vomiting  ensues  ;  the  abdominal  pain 
becomes  aggravated  ;  and  usually  purging  sets  in. 
The  stools  are  numerous,  often  scanty,  passed  with 
great  pain  and  straining  ;  they  are  at  first  mucous, 
and  finally  bloody.  If  carefully  examined,  little 
iridescent  specks — portions  of  the  elytra  of  the 
beetle — may  be  observed  in  the  fseces  and  vomited 
matters.  These  are  of  course  only  observable  when 
the  powdered  insect  has  been  taken  ;  and  they  fre- 
quently escape  observation.  Up  to  this  period  of 
the  case,  should  portions  of  the  beetle  not  have  been 
detected,  there  is  nothing  to  distinguish  the  case 
from  one  of  ordinary  irritant  poisoning  ;  except, 
perhaps,  that  salivation  and  swelling  of  the  salivary 
glands  are  usually  prominent  symptoms.  The  gastro- 
intestinal inflammation  may  be  so  intensely  and 
rapidly  developed,  that  death  may  occur  from  collapse 
before  strangury,  the  diagnostic  symptom,  is  set  up. 
Generally,  however,  the  course  is  somewhat  differ- 
ent, genito-urinary  irritation  and  inflammation 
setting  in  ;  the  symptoms  of  which  are  aching  pains 
in  the  lumbar  region,  frequent  desire  to  micturate, 
with  violent  tenesmus  of  the  bladder,  till  eventually 
a  few  drops  of  albuminous  or  bloody  urine  only  can 
be  passed,  or  none  at  all.  Priapism,  erotic  excite- 
ment, and  swelling  of  the  genitals  are  of  frequent, 
though  not  of  constant,  occurrence.  Delirium, 
tetanic  convulsions,  or  paraplegia,  may  be  noted  in 
some  cases.  Eventually  the  intolerable  agony  gives 
way  to  collapse,  stupor,  coma,  and  death.  Abortion 
not  infrequently  occurs  in  pregnant  women,  the 
drug  being  formerly  much  used  as  an  abortifacient. 

Diagnosis. — The  intense  strangury,  the  swelling 
of  the  genitals,  and  the  bloody  stools,  will  leave 
little  or  no  doubt  as  to  the  nature  of  the  case  ;  and 
the  presence  of  particles  of  the  drug  in  the  ejecta  will 
be  conclusive. 

Fatal  dose. — Less  than  half  a  drachm  of  the 
powder,  and  an  ounce  of  the  tincture,  have  alike 
proved  fatal. 

Trea  tment. — Evacuation  of  the  stomach  by  the 
use  of  the  stomach-pump,  syphon-tube,  or  an  emetic 
is  the  first  indication  in  poisoning  by  cantharides.  It  is 
best  to  thoroughly  wash  out  the  stomach.  Mucilagi- 
nous drinks,  white  of  egg  (not  the  yolk),  and  demul- 
cents, may  be  freely  given  ;  but  oil  in  any  form  is  to  be 
avoided,  as  tending  to  dissolve  cantharidin.  Opium 
by  the  mouth  or  rectum,  or  the  hypodermic  injection 
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of  one-third  of  a  grain  of  morphine  is  advisable. 
Leeches  to  the  region  of  the  bladder,  warm  fomenta- 
tions, and  warm  sitz-baths  may  afford  relief.  Chloral 
hydrate  should  also  be  given  or  the  patient  kept 
cautiously  under  the  influence  of  chloroform. 
Collapse  may  be  met  by  ammonia  and  other  stimu- 
lants. The  hypodermic  injection  of  ether  is  useful. 
There  is  no  known  antidote  for  cantharidin. 

Thomas  Stevenson. 

CAPE  OF  GOOD  HOPE.— A  warm,  generally 
dry  climate,  but  very  variable,  and  liable  to  sudden 
storms.  See  South  Africa  ;  and  Climate, 
Treatment  of  Disease  by. 

CAPILLARY  BRONCHITIS.— Inflammation 
involving  the  minute  bronchial  tubes.  See  Bronchi, 
Diseases  of. 

CARBOLIC  ACID,  Poisoning  b)/.—See 
Poisons. 

CARBONIC  ACID,  Poisoning  by.— The  in- 
halation of  carbonic  acid  causes  injurious  or  fatal 
results,  according  to  the  length  of  time  and  degree 
of  concentration.  Carbonic  acid  accumulates  in  large 
quantities,  almost  undiluted,  in  pits,  cellars,  wells, 
mines  (especially  after  explosions,  constituting  what 
is  called  choke-damp),  volcanic  grottoes,  fermenting- 
vats,  lime-kilns,  &c.  A  continuous  contamination 
of  the  atmospheric  air  with  carbonic  acid  goes  on 
from  the  respiration  of  animals  and  the  combustion 
of  fuel.  The  generation  of  CO._,  by  a  human  being 
averages  about  0-6  cubic  foot  per  hour  ;  that  of  an 
ordinary  gas-burner  2  cubic  feet  of  CO.^  for  every 
one  of  gas  burnt  ;  that  of  an  oil  lamp  relatively 
more.  The  gradual  exhaustion  of  oxygen  and  pro- 
portionate accumulation  of  carbonic  acid  in  ill- 
ventilated  apartments  is  one  of  the  factors  of  the 
evil  results  of  bad  ventilation,  but  not  the  only  one, 
as  other  animal  exhalations  contribute  largely  to  the 
result. 

As  a  rule  excess  of  carbonic  acid  means  corre- 
sponding deficiency  of  oxygen  ;  an  atmosphere  con- 
taining 3  to  4  per  cent,  produces  hyperpnoea,  and 
10  per  cent,  cannot  be  inhaled  without  causing  great 
distress.  Haldane  breathed  air  containing  x8'6  per 
cent,  for  a  minute  and  a  half  to  two  minutes,  which 
caused  hyperpnoea,  cyanosis,  and  confusion  of  mind  ; 
such  a  percentage  of  carbonic  acid,  and  probably 
one  much  lower,  could  not  be  long  inhaled  without 
causing  death.  Much  less  than  this  causes  injurious 
consequences  if  long  inhaled  ;  and  less  than  2  per 
cent,  cannot  be  breathed  for  any  length  of  time  with 
impunity. 

If  the  amount  of  oxygen  be  not  correspondingly 
diminished,  carbonic  acid,  if  present  in  sufficient 
quantity  in  the  atmosphere  respired,  will  still  act 
fatally.  Thus  Bernard  found  that  a  bird  died 
instantaneously  in  an  atmosphere  of  equal  parts 
of  oxygen  and  carbonic  acid  ;  and  Snow  found 
that  20  per  cent,  of  carbonic  acid  in  an  atmosphere 
containing  the  normal  proportion  of  oxygen  soon 
proved  fatal  to  small  animals,  and  that  even  12  per 
cent,  might  cause  death  after  a  longer  interval. 

Symptoms. — Undiluted  carbonic  acid  is  not 
readily  inhaled,  as  it  tends  to  induce  spasm  of  the 
glottis,  but  immersion  in  such  an  atmosphere  is 
rapidly  fatal.  It  seems  to  act  as  a  narcotic.  The 
patient  falls  down  prostrate  and  insensible,  and 
death  occurs  almost  immediately.  This  effect  is 
seen  occasionally  when  labourers  incautiously  de- 


scend an  old  well,  or  when  miners  enter  a  region 
filled  with  choke-damp.  Not  infrequently  several 
fall  victims,  as  one  goes  to  see  what  has  happened 
to  the  other  and  meets  the  same  fate. 

When  the  carbonic  acid  is  more  diluted,  the  sym- 
ptoms are  headache,  giddiness,  and  sense  of  oppres- 
sion, followed  by  drowsiness,  and  singing  in  the  ears. 
Ultimately  a  condition  of  insensibility  ensues,  with 
stertorous  breathing  and  muscular  prostration  ;  death 
usually  occurring  quietly  and  without  convulsions. 
If  the  excess  of  carbonic  acid  coincides  with  de- 
ficiency of  o-xygen,  we  have,  in  addition  to  the 
essentially  narcotic  effects  of  carbonic  acid,  the 
dyspnoea  and  other  symptoms  of  asphyxia.  See 
Asphyxia. 

Post-mortem  Appearances. — These  are  largely 
those  of  asphyxia,  namely,  a  general  engorgement 
of  the  venous  system.  This  is  generally  seen  in  the 
brain,  more  frequently  than  in  asphyxia  pure  and 
simple.  The  blood  is  dark  and  fluid.  The  haemo- 
globin is  completely  reduced.  Anin^al  heat  is  said 
to  be  retained  long  after  death,  and  rigidity  is  well 
marked  and  enduring. 

Pathology. — As  has  already  been  said,  carbonic 
acid  does  not  merely  act  as  a  negative  asphyxiant  by 
taking  the  place  of  oxygen,  but  has  a  distinctly  toxic 
narcotic  effect.  Very  frequently  in  cases  of  poison- 
ing by  carbonic  acid  there  is  a  combination  of 
asphyxia,  essentially  due  to  deficiency  of  o.xygen, 
with  the  narcotic  symptoms  due  to  carbonic  acid. 

Treatment.  —  i .  Prophylactic.  — Caution  should 
be  exercised  in  exploring  wells,  mines,  &C. ,  where 
there  is  any  likelihood  of  the  accumulation  of 
carbonic  acid.  The  introduction  of  a  lighted  candle 
is  a  rough  and  ready  test  of  considerable  value.  The 
mere  fact  of  a  candle  continuing  to  burn  in  an 
atmosphere  is  no  test  of  its  being  respirable  with 
impunity,  for  a  candle  will  burn  in  an  atmosphere 
containing  10  per  cent,  of  carbonic  acid  if  the 
oxygen  is  present  in  the  normal  amount.  If  car- 
bonic acid  reaches  the  proportion  of  16  per  cent, 
the  candle  will  be  extinguished.  If  a  candle  is  ex- 
tinguished the  atmosphere  should  be  regarded  as 
unsafe.  If  carbonic  acid  is  present,  it  should  be 
expelled  by  creating  a  draught  of  some  kind.  Thus 
wells  may  be  swept  by  some  such  contrivance  as  an 
inverted  umbrella,  and  a  stream  of  air  or  steam  can 
be  directed  into  enclosed  spaces. 

2.  Restorative. — Artificial  respiration  and  its 
various  accessories  are  needed  to  restore  a  person 
actually  in  a  state  of  coma  from  carbonic  acid. 
This  treatment,  of  course,  is  subsequent  to  instant 
removal  from  the  impure  atmosphere.  Pure  oxygen 
should  also  be  administejed  if  at  hand.  See  Arti- 
ficial Respiration  ;  and  Resuscitation. 

D.  Ferrier. 

J.  Dixon  Mann. 

CARBONIC  OXIDE,  Acute  Poisoning  by — 

On  account  of  its  cumulative  action,  carbonic  oxide 
is  a  much  more  dangerous  toxic  agent  than  carbonic 
acid.  Pure  carbonic  oxide  is  rarely  generated  out 
of  the  chemical  laboratory,  but  it  is  not  infrequently 
met  with  in  admixture  with  other  gases.  The  most 
common  sources  of  carbonic  oxide  as  a  poison  are  : — 
(l)  illuminating  gas,  whether  ordinary  coal-gas, 
which  contains  from  5  to  8  per  cent,  of  carbonic 
oxide  ;  or  carburetted  water-gas,  which  contains  20 
per  cent,  or  more  ;  (2)  the  fumes  given  off  from 
burning  charcoal,  from  imperfectly  fitted  slow-com- 
bustion-stoves,  from  brick-kilns,  from  certain  ex- 
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plosives  used  in  mines,  and  from  the  combustion  of 
inflammable  materials  in  the  interior  of  buildings 
which  are  on  fire. 

The  toxic  effects  produced  by  carbonic  oxide  are 
determined  by  two  conditions  :  the  percentage  of 
the  gas  present  in  the  atmosphere  which  is  inhaled, 
and  the  duration  of  the  inhalation.  From  experi- 
ments made  on  himself,  Haldane  came  to  the  con- 
clusion that  0-05  per  cent,  of  carbonic  oxide  in 
otherwise  normal  air  produces  distinct  toxic  sym- 
ptoms in  man,  and  that  0-2  per  cent,  causes  urgent 
symptoms.  One  per  cent,  is  usually  accepted  as  a 
fatal  admixture.  A  concentrated  atmosphere  of 
carbonic  oxide  rapidly  causes  death  ;  a  more  dilute 
atmosphere  of  not  less  than  I  per  cent,  is  equally 
fatal  if  the  period  of  inhalation  is  prolonged. 

Pathology. — The  powerful  toxic  action  of  car- 
bonic oxide  is  due  to  its  affinity  for  hremoglobin, 
which  is  140  times  greater  than  the  affinity  of  oxygen 
for  hremoglobin  ;  the  consequence  is  that  when  car- 
bonic oxide  is  inhaled  it  displaces  the  oxygen  of 
the  liKmoglobin  and  forms  carboxyhremoglobin, 
which  is  a  much  more  stable  compound  than  oxy- 
hemoglobin. Blood  thus  changed  is  unable  to  take 
up  oxygen  ;  consequently  internal  respiration  is  ar- 
rested and  death  takes  place  from  asphyxia. 

Carboxyhfemoglobin  is  bright  red  in  colour  and 
yields  a  two-banded  spectrum  like  that  of  oxyhasmo- 
globin,  except  that  the  bands  are  slightly  nearer  the 
violet  end  of  the  spectrum  (sde  Spectroscope 
IN  Medicine,  Plate).  A  reducing  agent  such  as 
ammonium  sulphide,  which  changes  the  spectrum  of 
oxyhemoglobin  to  that  of  reduced  hemoglobin,  pro- 
duces no  alteration  in  the  spectrum  of  carboxy- 
hiemoglobin  ;  in  other  words,  carljoxyhemoglobin 
is  irreducible,  which  accounts  for  the  blood  retain- 
ing its  bright  colour,  although  death  is  due  to 
asphyxia.  Death  usually  occurs  before  the  whole 
of  the  hemoglobin  is  converted  into  carboxyhemo- 
globin,  and  recovery  is  possible  if  there  is  enough 
free  hemoglobin  left  to  carry  on  internal  respiration 
until  the  carbonic  oxide  is  dissociated  from  the  rest  of 
the  hemoglobin  ;  for,  although  a  stable  compound, 
carboxyhemoglobin  passing  through  lungs  respiring 
pure  air  tends  slowly  to  part  with  its  carbonic  oxide, 
the  hemoglobin  thus  liberated  regaining  its  oxygen- 
carrying  function. 

Symptoms. — A  sensation  of  heaviness  in  the 
head,  dizziness,  noises  in  the  ears,  oppression  in  the 
chest,  vomiting,  muscular  feebleness,  followed  by 
complete  relaxation  of  all  the  muscles,  including 
the  sphincters,  drowsiness  merging  into  coma, 
hyperemic  conjunctive,  dilated  insensitive  pupils, 
cold  surface,  small  thready  pulse,  and  frequently 
froth  on  the  lips,  are  the  chief  results  of  a  fatal  dose 
of  carbonic  oxide.  Convulsions  and  vomiting  not 
infrequently  precede  death. 

Post-mortem  Appearances.  —  Externally.  — 
The  appearance  isvery  characteristic:  the  whole  body 
is  more  or  less  light  red  in  colour,  almost  the  colour 
of  a  child  with  scarlet  fever  ;  the  post-inofteiit  stains, 
instead  of  being  dull  red  or  slate-coloured,  are  a 
bright  pink.  Cadaveric  rigidity  is  well  marked  and 
passes  off  slowly. 

Internally. — The  blood  is  cherry-red  in  colour 
and  is  fluid  ;  the  viscera  generally  are  much  lighter 
in  colour  than  is  usual,  especially  the  intestines, 
which  are  characteristically  pink.  The  lungs  may 
be  cedematous,  and  the  trachea  and  bronchi  may 
contain  froth.  The  blood  and  the  tissues  resist 
putrefaction  for  a  very  considerable  time. 


Carboxyhemoglobin  may  be  recognised  by  its 
spectroscopic  appearances.  Any  hemoglobin,  how- 
ever, which  remains  free  undergoes  reduction  as 
usual,  the  result  being  that  the  persistent  bands  of 
carboxyhemoglobin  are  superimposed  on  the  broad 
band  of  reduced  hemoglobin.  If  some  of  the  blood 
in  a  test  tube  be  diluted  with  20  times  its  volume 
of  water,  and  an  equal  volume  of  a  solution  of  sodium 
hydrate  (sp.  gr.  I '34)  be  added,  a  bright  red  colour 
is  produced  ;  normal  blood  similarly  treated  yields 
a  dirty  brown  colour. 

Treatment. — The  elimination  of  the  poison  is 
effected  through  the  lungs  ;  but,  the  process  being 
slow,  prolonged  artificial  respiration  is  required, 
along  with  the  inhalation  of  oxygen.  External 
warmth  should  be  maintained  and  stimulants  ad- 
ministered, either  brandy  by  rectal  injection  or  ether 
subcutaneously.  Bleeding  to  a  limited  amount,  fol- 
lowed by  transfusion  of  defibrinated  human  blood, 
has  occasionally  proved  successful. 

J.  Dixon  Mann. 

CARBONIC  OXIDE,  Chnonic  Poisoning  by. 

Cases  of  chronic  poisoning  by  carbonic  oxide  may 
occur  among  individuals  who  work  for  long  hours  in 
imperfectly  ventilated  rooms  heated  by  slow-com- 
bustion stoves ;  among  furnacemen  and  stokers ; 
among  workmen  engaged  in  the  production  of  water- 
gas  ;  and,  since  the  introduction  of  water-gas  as  an 
illuminant  has  become  so  common,  in  ordinary  dwel- 
ling-houses where  there  is  very  slight  leakage  from 
the  gas-fittings. 

Symptoms. — The  early  symptoms  are  headache, 
neuralgic  pains,  anemia,  breathlessness,  along  with 
general  indications  of  defective  nutrition.  Later  on 
peripheral  neuritis  may  supervene. 

Treatment. — Removal  from  the  influence  of 
the  poison  with  general  symptomatic  treatment  will 
fulfil  all  the  indications. 

J.  Dixon  Mann. 

CARBUNCLE  [larbtincithis,  a  small  coal— 
carho). — Synon.  :  Fr.  Anthrax;  Ger.  Karlninkel. 

DeI'TNItion. — A  carbuncle  is  an  inflammatory 
swelling  of  variable  size  commencing  in  the  pilo- 
sebaceous  follicles,  spreading  into  the  adjacent  skin 
and  subjacent  subcutaneous  tissue,  and  causing  gan- 
grene of  a  part  of  the  above  structures.  It  is  accom- 
panied by  general  symptoms  which  are  often  serious. 
A  carbuncle  is  essentially  an  accumulation  of  boils 
aggregated  together  and  complicated  with  local  in- 
flammation of  the  subcutaneous  tissue. 

^Etiology. — Carbuncles  are  more  commonly 
met  with  in  the  male  sex  and  in  old  age  ;  they  are 
rare  in  infency  and  childhood.  Local  irritation  plays 
an  important  role.  A  carbuncle  may  originate  in 
a  furuncle,  especially  in  cachectic  states.  Cachexia 
predisposes  to  carbuncle  by  lowering  the  resistance 
of  the  tissues  to  invasion  by  the  Staphylococcus 
pyogenes  aureus.  Fatigue,  over-indulgence  in 
alcohol,  and  Bright's  disease  are  predisposing 
causes.  The  chief  predisposing  cause,  however,  is 
diabetes  mellitus.  Indeed  the  diabetic  con- 
dition is  often  first  discovered  on  testing  the  urine 
for  sugar  in  a  patient  suftering  from  carbuncle.  It 
must  be  remembered,  however,  that  temporary 
glycosuria  may  be  associated  with  a  carbuncle. 

Site. — Carbuncles  may  be  found  on  any  part  of 
the  body,  particularly  where  the  skin  is  thick,  as  on 
the  nape  of  the  neck  and  the  back.  Carbuncles 
are  generally  single,  but  they  are  frequently  sur- 
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rounded  by  a  circle  of  daughter-furuncles  due  to 
infection  with  staphylococci  contained  in  the  puru- 
lent discharge. 

Symptoms. — Malaise,  anorexia,  headache,  and 
slight  febrile  disturbances  may  precede  the  dis- 
covery of  any  local  lesion.  In  a  short  time,  how- 
ever, a  swelling,  acutely  painful  on  pressure,  dusky- 
red  in  colour,  and  of  brawny  hardness,  is  seen  in  the 
skin.  At  first  this  swelling  presents  the  appearance  of 
a  large  boil,  but  it  increases  more  rapidly  in  size  and 
prominence  while  a  purplish  hue  develops  in  its 
centre.  A  little  later,  vesicles  appear  on  the  sur- 
face ;  these  contain  blood-stained  serum,  but  this  is 
quickly  replaced  by  pus.  The  pustules  rapidly 
burst,  and  the  true  skin  is  thus  exposed,  dotted 
with  yellowish  purulent  spots  which  soften  and 
leave  orifices  honeycombing  the  skin  and  discharging 
pus.  At  the  bottom  of  these  openings  a  greenish- 
white  slough  is  generally  visible.  Pain  is  a  nearly 
constant  symptom.  It  is  usually  lancinating  and 
frequently  so  severe  as  to  prevent  sleep,  thus 
markedly  aggravating  the  patient's  condition. 

Varieties. — Two  distinct  types  of  carbuncle 
may  be  described  : — ( i )  Small  or  medium-sized 
circumscribed  carbuncles. — These  vary  in  size  from 
that  of  a  grape  to  that  of  a  small  orange  ;  they 
have  a  well-defined  margin  and  the  sloughs  usually 
separate  in  small  shreds.  With  the  separation  of 
the  sloughs  the  gangrenous  process  ends  and  heal- 
ing commences,  the  malaise  and  fever  rapidly  dis- 
appearing. 

(2)  Large  diffuse  carbuncles. — These  indicate  a 
condition  of  extreme  gravity  and  are  accompanied 
by  severe  local  symptoms  and  marked  constitutional 
disturbance.  From  the  first  there  is  no  tendency 
for  the  carbuncle  to  become  defined,  as  in  the  more 
benign  form.  It  seems  to  be  constantly  extending 
its  periphery,  continuously  invading  the  neighbour- 
ing structures.  Such  carbuncles  may  cover  a  super- 
ficial area  of  1 00  to  150  square  inches,  and  may 
thus  involve  the  greater  part  of  the  back,  reaching, 
in  extreme  cases,  from  the  occiput  to  the  lumbar 
region,  and  laterally  from  one  acromion  process  to 
the  other.  Even  after  the  greater  part  of  the 
slough  has  been  discharged  spontaneously,  or  has 
been  removed  surgically,  extension  of  the  infective 
process  may  still  occur  at  the  periphery  of  the  car- 
buncle. In  such  cases,  huge  sloughs,  consisting  of 
subcutaneous  tissue  and  even  in  some  cases  pieces 
of  deep  fascia,  may  be  extruded  through  the  crater- 
like opening.  The  deep  fascia,  however,  gene- 
rally forms  an  efficient  barrier  restraining  the  further 
spread  of  the  disease.  In  these  diffuse  carbuncles 
the  temperature  may  range  from  104°  to  105°  F. 
Drowsiness  and  coma  or  delirium  are  not  infre- 
quent. In  the  worst  cases  pyaemia  or  septicaemia 
may  supervene. 

Not  infrequently,  even  after  the  separation  of  the 
slough,  death  results  from  the  prolonged  suppura- 
tion and  exhaustion.  Large  sloughs  require  many 
days  to  separate  spontaneously,  and  the  healing 
process  is  at  best  slow  and  tedious.  Six  weeks  to 
four  months,  according  to  the  size  of  the  carbuncle, 
will  be  required  before  the  healing  process  is  com- 
plete. When,  however,  healing  has  taken  place, 
•  the  resulting  scar  is  generally  much  smaller  than 
would  have  naturally  been  anticipated. 

The  carbuncle  commonly  met  with  in  diabetic 
subjects  is  of  the  gravest  danger.  It  is  generally  of 
the  large  diffuse  variety  ;  its  onset  is  sometimes 
gradual  and  insidious  ;  and,  even  when  the  swel- 


ling is  very  large,  the  fever  and  pain  are  generally 
only  moderate  in  degree.  The  gangrenous  and 
ulcerative  processes  are  always  extensive,  and  con- 
tinuous infection  of  the  margins  of  the  carbuncle  is 
frequently  seen.  Healing  either  does  not  take 
place  or  is  very  much  retarded. 

Among  the  most  frequent  complications  may  be 
mentioned  erysipelas,  infective  spreading  cellulitis, 
septic  phlebitis  (especially  serious  in  carbuncle  of 
the  face),  and  suppuration  either  around  or  under- 
neath the  carbuncle,  or  in  other  parts  of  the  body 
(pyaeniic  abscess). 

Prognosis. — This  depends  upon  the  nature  of 
the  lesion,  whether  small  and  circumscribed,  or 
large  and  diffuse  ;  upon  the  presence  or  absence  of 
complications  ;  and  very  largely  upon  the  general 
condition  of  the  patient  and  the  existence  of  any  of 
the  predisposing  causes. 

The  mortality  in  small  circumscribed  carbuncles, 
in  the  absence  of  any  dyscrasia  and  of  any  compli- 
cations, is  low  ;  but  it  is  quite  otherwise  in  large 
diffuse  carbuncles.  In  these  the  mortality  is  at 
least  10  per  cent,  in  non-diabetic  cases,  and  35  per 
cent,  in  those  suffering  from  diabetes.  In  the 
markedly  gangrenous  type  occasionally  met  with  in 
diabetics,  death  results  almost  invariably. 

Diagnosis. — In  its  early  stages  a  carbuncle  may 
be  mistaken  for  a  boil,  and  indeed  often  commences 
as  such.  The  essential  difference  between  the  two 
conditions  is  that  the  inflammatory  induration  is 
subcutaneous  in  a  carbuncle,  not  purely  cutaneous  as 
in  a  furuncle. 

Treatment. — Cenej-aL — To  combat  the  pain 
and  to  enable  the  sufferer  to  obtain  sleep,  opiates 
are  generally  necessary. 

In  diabetics  codeine  in  doses  of  half  a  grain 
every  six  hours  is  preferable  to  opium.  During 
the  febrile  stage  ample  fluid  nourishment,  e.g. 
milk,  chicken-broth,  meat-essences,  and  gruel, 
must  be  given,  and  these  should  be  peptonised 
if  digestion  is  much  impaired.  During  the  separa- 
tion of  the  sloughs  and  the  healing  of  the  resulting 
surface  tonics  and  generous  diet  are  required. 
When  the  patient  is  passing  into  a  poisoned 
adynamic  condition,  liberal  stimulation  with 
alcohol  is  urgently  called  for.  Alcohol,  however, 
is  best  avoided  in  the  early  febrile  painful  stage,  as 
it  generally  increases  the  sufferings  of  the  patient. 

Local. — In  the  early  stages  abortive  treatment 
may  be  tried,  but  owing  to  the  inflammatory 
process  having  its  seat  largely  in  the  subcutaneous 
tissue,  abortive  treatment  is  not  nearly  so  eftectual 
as  in  furunculosis,  in  which  the  condition  is  purely 
cutaneous.  Good  results  are,  however,  generally 
obtained  by  smearing  the  surface  of  the  inflamma- 
tory swelling  with  the  following  ointment :  1^  acidi 
carbolici  cryst.  gr.  xx,  extract,  ergotje  liquid.  5]  ss, 
zinci  oxidi  5j  ss,  lanolin  ad  »j.  Even  if  this  fail,  as 
it  generally  does,  to  arrest  the  carbuncle,  it  lessens 
the  pain  and  inflammatory  congestion  {see  Boils). 
Warm  antiseptic  fomentations  may  also  be  employed. 
The  application  of  caustics  is  always  to  be  condemned. 

The  local  surgical  treatment  of  the  majority  of 
carbuncles,  in  which  it  is  clear  that  suppuration  has 
occurred  or  is  about  to  occur,  consists  in  either 
excision  or  iiicisioit. 

Excision  may  be  employed  for  circumscribed 
carbuncles  not  exceeding  an  orange  in  size.  An 
oval  or  circular  incision  is  made  outside  the 
diseased  margin,  and  the  mass  is  dissected  out 
down  to  the  deep  fascia.    The  risk  in  this  opera- 
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I  ion  is  that  of  infection  of  the  wound  ;  hence  it  is 
.  ssential  that  the  mass  be  not  burst  or  cut  into 
during  the  excision,  and  that  the  raw  surface  be 
painted  with  a  strong  antiseptic,  preferably  with 
liquefied  pure  carbolic  acid.  An  antiseptic  dressing 
is  then  applied,  and  later  on  skin-grafting  after 
Thiersch's  method  may  be  necessary.  Little  loss 
of  tissue  is  occasioned  by  excision,  as  the  greater 
part  of  the  skin  and  subcutaneous  tissue  removed 
would  in  all  probability  have  sloughed.  The 
advantage  of  the  method  is  that  in  successful 
cases,  i.e.  those  in  which  infection  of  the  raw 
surface  is  avoided,  the  pain  disappears  at  once  and 
the  patient  is  saved  from  the  suppuration  and  risk 
of  septic  complications  which  a  carbuncle  frequently 
entails. 

Incision,  preferably  combined  with  the  cutting 
away  and  curetting  of  all  the  infected  and  sloughy 
tissues,  is  the  method  of  treatment  commonly 
adopted  in  all  large  carbuncles,  and  in  those  of 
medium  size  which  are  not  well  circumscribed,  i.e. 
have  no  definite  indurated  margin. 

The  incisions  may  be  crucial  or  multiple  accord- 
ing to  the  dimensions  of  the  carbuncle.  They 
must  in  all  cases  extend  to  the  extreme  periphery 
i  if  the  carbuncle  and  traverse  the  entire  depth  of 
the  infected  area.  Incision  alone  relieves  tension 
and  facilitates  the  discharge  of  pus  and  sloughs, 
but  it  should  be  in  all  cases  combined  with  the 
lemoval  of  the  sloughs  and  infected  honeycombed 
skin.  This  removal  is  often  a  tedious  matter,  but 
by  the  use  of  scissors  and  curette  the  entire  necrotic 
tissue  can  generally  be  removed.  The  bleeding 
may  be  free,  but  is  always  arrested  by  pressure. 
The  large  raw  wound  must  now  be  freely  painted 
with  pure  carbolic  acid  and  stuffed  with  antiseptic 
gauze  wrung  out  of  i  to  30  carbolic  solution  or  i  to 
2,000  biniodide  of  mercury  lotion.  Until  the  wound 
has  cast  off  all  its  slough  and  has  assumed  a  clean 
granulating  appearance,  it  is  necessary  to  dress  it 
daily  with  gauze  and  to  wash  the  surface  with  an 
antiseptic  solution.  To  hasten  the  process  of 
cicatrisation,  skin-grafting  by  the  method  of  Thiersch 
will  frequently  be  found  necessary. 

In  certain  cases  of  carbuncle,  in  which  the 
general  symptoms  are  very  slight  and  the  pain  is 
very  moderate,  no  operative  treatment  is  called  for  ; 
the  carbolic  acid  and  ergot  ointment,  or  hot 
antiseptic  fomentations,  may  be  applied,  and  the 
carbuncle  allowed  to  extrude  its  sloughs  spon- 
taneously. Carbuncles  on  the  face,  owing  to  the 
gravity  of  the  complications  (septic  phlebitis, 
meningitis,  orbital  cellulitis,  (S;c. )  which  frequently 
attend  them,  call  for  immediate  incision  and 
disinfection  of  the  purulent  focus  of  infection  {see 
lioiLs).  Herbert  K.  Waterhouse. 

CARCINOMA.— Ay  Cancer. 

CARDIAC  DISEASES.— 6-«6' Heart. 

CARDIALGIA  (napSia,  the  heart  ;  and  'a\yos, 
pain).  — A  synonym  for  heartburn,  originating  in  a 
popular  impression  that  this  painful  sensation, 
which  starts  from  the  epigastrium,  is  connected 
with  the  heart.    See  Heartburn. 

CARDIOGRAPH  (wapSi'a,  heart;  and  ypdipai,  I 
\vrite). — This  is  an  instrument  for  recording  the 
impulse  of  the  heart  against  the  chest-wall.  The 
graphic  tracing  so  obtained  is  known  as  a  eardio- 
^ram.  Chauveau  and  Marey  introduced  this  method 


of  observation  in  1861.  The  principle  is  as  follows  : 
a  small  button  applied  over  the  so-called  apex-beat 
transmits  the  variations  of  pressure  which  it  re- 
ceives to  the  rubber  membrane  of  a  small  air-tight 
capsule.  This  receiving  tambour,  as  the  capsule  is 
called,  is  connected  by  rubber-tubing  to  a  recording 
tambour,  upon  the  rubber-membrane  of  which  is 
attached  a  lever.  Every  movement  of  the  button  is 
thus  transmitted  by  the  air  enclosed  in  the  appara- 
tus to  the  lever,  which  records  the  magnified  move- 
ment upon  the  smoked  paper  of  a  revolving 
cylinder. 

In  France  the  term  '  cardiograph  '  is  applied  also  to 
a  form  of  the  instrument  so  modified  that  the  small 
recording  tambour  can  be  introduced  through  the 
carotid  artery  or  the  jugular  vein  of  a  horse  or  dog, 
into  the  aorta  and  left  ventricle,  or  into  the  right 
auricle  and  right  ventricle,  as  the  case  may  be.  The 
graphic  records  of  the  pressure  in  these  different 
chambers  of  the  heart  are  of  value  in  the  interpre- 
tation of  the  tracing  obtained  with  an  ordinary 
cardiograph  applied  to  the  chest-wall. 

The  curve  obtained  with  the  cardiograph  has 
been  the  subject  of  much  discussion,  but  most 
authorities  give  a  curve  similar  to  fig.  I.  It  con- 
sists of  (i )  a  very  steep  ascending  limb,  (2)  a  plateau 
with  three  small  waves,  and  (3)  a  very  steep  descend- 
ing limb.  The  slight  undulation  a-h  is  due  to  the 
contraction  of  the  -, 
auricles      forcing  (^^(h  C- 

blood  into  the 
ventricles.  The 
steep  ascent  b-c  is 
caused  at  its  be- 
ginning by  the 
filling,  and  then 
by  the  contraction 
of  the  ventricles, 
which  is  main- 
tained until  e, 
when  the  aortic  and  pulmonary  valves  are  closed. 
The  steep  descent  e-f  is  due  to  the  relaxation 
of  the  ventricles.  The  opening  of  the  sigmoid 
valves  occurs  according  to  some  authorities  at  the 
point  marked  *,  according  to  others  at  c.  The  first 
sound  of  the  heart  begins  soon  after  the  rise  at  b  ; 
the  relation  of  the  second  sound  to  the  cardiographic 
curve  is  doubtful  :  some  state  that  it  begins  at  e, 
others  at  f.  The  cause  of  the  undulations  upon 
the  systolic  plateau  c-e  is  uncertain,  but  they  are  not 
due  to  imperfections  in  the  recording  instrument. 
Roy  and  Adami  think  that  they  are  caused  by  a 
want  of  synchronism  in  the  contraction  of  the  dif- 
ferent parts  of  the  ventricle.  Marey  holds  that  they 
are  due  to  retrograde  waves  from  the  aorta  towards 
the  left  ventricle. 

The  cardiogram  is  a  complex  curve  ;  it  represents 
not  only  changes  due  to  the  contraction  of  the 
cardiac  muscle,  but  also  changes  in  the  ventricular 
blood-pressure  and  in  the  volume  of  the  heart. 
Further,  it  is  necessary  to  remember  that  the  position 
of  the  heart  in  relation  to  the  chest-wall  varies 
during  the  different  phases  of  the  cardiac  cycle,  and 
that  the  resistance  and  thickness  of  the  intercostal 
spaces  differ  even  in  healthy  subjects. 

According  to  Marey  and  his  followers  the  cardio- 
gram is  a  curve  of  the  intra-ventricular  pressure,  but 
this  view  has  been  contested  by  many  physiologists 
and  physicians  in  this  country  and  in  Germany. 

The  practical  value  of  the  cardiograph  in  clinical 
medicine  is  very  limited,  and  it  must  be  confessed 


Fig.  I. — Curve  of  the  impulse  of  the 
heart  of  man  (after  Marey) 
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that  the  tracings  obtained  by  its  use  are  liable, 
owing  to  the  difficulties  of  interpretation,  to  lead  to 
erroneous  conclusions.  Further,  there  are  great 
difficulties  in  obtaining  typical  tracings  even  in  per- 
fectly healthy  men  ;  in  many  cases,  owing  to  the 
conformation  of  the  chest,  the  development  of 
muscle  or  adipose  tissue,  or  extensive  overlapping 
of  the  lung,  the  apex-beat  is  obscured  and  does  not 
give  sufficient  impact  to  yield  a  typical  curve. 
Another  source  of  difficulty  often  experienced  is  the 
movement  of  the  chest-wall  in  respiration.  Roy  and 
Adami  state  as  the  result  of  their  numerous  experi- 
ments that  '  the  cardiographic  curves  from  man  have 
not  as  yet  been  found  fitted  to  give  much  informa- 
tion regarding  the  action  of  the  heart  either  in  health 
or  in  disease.' 

The  chief  value  of  the  cardiograph  is  in  the 
determination  of  the  beginning  and  end  of  the  ven- 
tricular systole.  It  can  also  be  used  for  recording 
the  pulsation  of  aneurysms,  and  for  this  purpose  it 
is  sometimes  advisable  to  replace  the  receiving 
tambour  by  a  glass  funnel,  which  can  be  pressed 
down  upon,  and  made  to  enclose  the  area  of  skin 
under  which  the  pulsation  is  observed. 

M.  S.  Pembrey. 

CARDIOLITH.— Concretions. 

CARIES  [caries,  rottenness). — A  destructive 
inflammatory  disease  of  bone,  analogous  to  the 
ulceration  of  soft  tissues.    See  BONE,  Diseases  of. 

CARLSBAD,  in  Bohemia. —Thermal  alkaline 
sulphated  waters.    See  Mineral  Waters. 

CARMINATIVES  (carmino,  I  card,  or  cleanse). 
Definition. — Substances  that  aid  the  expulsion 
of  flatus  from  the  stomach  and  intestines,  and 
relieve  griping. 

Enumeration. — The  principal  carminative 
remedies  are — the  Essential  Aromatic  Oils,  for 
example,  Peppermint  and  Cloves ;  Chloroform  ; 
Charcoal  ;  Ethers  ;  and  Camphors,  and  substances 
containing  them. 

Uses. — The  uses  of  carminatives  are  sufficiently 
indicated  in  the  preceding  definition.  They  are 
extensively  administered  in  cases  of  flatulent  dys- 
pepsia, especially  when  it  is  associated  either  with 
disease  or  disorder  of  the  heart,  or  with  a  nervous 
or  hysterical  state  of  the  system.  A  combination  of 
several  different  carminatives  is  usually  more  success- 
ful than  the  exhibition  of  a  single  drug,  one  of  the 
best  being  a  mixture  containing  Spirit  of  Ether, 
Aromatic  Spirit  of  Ammonia,  and  Tincture  of 
Orange.  Given  along  with  antacids  they  are  useful 
in  correcting  acidity,  as  in  the  favourite  Soda-mints  ; 
and  they  are  frequently  prescribed  with  purgatives 
to  prevent  pain — an  application  illustrated  by  the 
official  Compound  Rhubarb  Pill. 

T.  Lauder  Brunton. 

CARNIFICATION  (caro,  flesh;  and  Jio,  I 
become). — A  condition  of  the  lung  in  which  it 
resembles  flesh.  The  term  was  formerly  applied  to 
the  transformation  of  any  tissue  into  a  flesh-like 
substance.    See  Lungs,  Collapse  of. 

CARPHOLOGY  (K6.p<pos,  chaff;  and  \iyw,  I 
collect). — The  movements  of  the  hands  and  fingers 
observed  in  certain  delirious  patients,  as  if  they 
were  searching  for  or  gathering  imaginary  objects. 
A  familiar  illustration  of  the  act  is  '  picking  of  the 
bedclothes.'        Typhoid  Fever. 


CARPO-PEDAL      CONTRACTIONS.  — 

Tetany. 

CARRION'S  DISEASE  [Verruga  Peruana).— 
This  name  is  applied  to  a  remarkably  infectious 
disease,  usually  characterised  by  the  formation  of 
multiple  granulomatous  tumours  on  the  skin.  Its 
course  in  such  cases  is  chronic  or  subacute,  but  it 
may  also  run  an  acute  course  and  frequently  termi- 
nate fatally. 

At  present  it  has  been  mentioned  as  occurring 
only  in  the  moist  valleys  of  the  Andes  of  Peru,  at  an 
altitude  of  from  one  thousand  to  three  thousand 
metres.  On  the  Oroya  Valley  Railway  Extension, 
50  per  cent,  of  the  engineers  and  75  per  cent,  of  the 
European  navvies  died  of  the  disease.  The  disease 
appears  to  be  very  strictly  limited  to  these  localities. 

Three  clinical  types  are  described  :  the  simple 
eruptive  form,  the  rheumatic  form,  and  an  acute 
form  which  may  kill  the  patient  in  a  few  days, 
before  the  eruption  has  had  time  to  appear.  The 
last  type  has  also  been  described  as  Oroya  Fever. 
The  identity  of  the  chronic  verrucous  form  and 
Oroya  Fever  was  established  when  Daniel  Carrion, 
a  Peruvian  student,  inoculated  himself  with  z'«v-«^a, 
the  lesion  of  the  chronic  type,  and  died  in  nineteen 
days  from  the  acute  form  of  the  disease. 

Careful  investigations  have  been  carried  out  both 
in  the  benign  and  in  the  malignant  types  of  the 
disease.  Several  organisms  have  been  described  in 
the  wartlike  granulomata,  but  no  specific  organism 
has  yet  been  isolated. 

This  malady  affects  persons  of  all  ages  ;  and 
animals,  such  as  mules,  suffer  from  a  slightl}' 
specialised  form  of  the  disease. 

James  Galloway. 

CARTILAGE,  Diseases  of.— Synon.  :  Fr. 
Maladies  du  Cartilage ;  Ger.  Knorpelkrank- 
heiteii. 

Cartilage  being  generally  non-vascular,  its  inflam- 
mation is  of  a  modified  type,  and  may  present 
degenerative  changes  as  the  result  of  impaired 
nutrition.  In  uncomplicated  disease  of  cartilage 
there  is  no  inflammatory  exudation,  and  when 
lymph  or  pus  is  found  in  a  joint,  it  is  obvious  that 
other  structures  have  become  inflamed.  In  those 
cartilages  in  which  vessels  are  found,  e.g.  rib- 
cartilages,  true  central  inflammation  may  occur. 
When  cartilage  has  been  destroyed  it  may  be  re- 
placed by  fibrous  tissue  or  bone,  but  it  is  never 
reproduced. 

I.  The  ensiform  and  costal  cartilages,  with  those 
of  the  trachea  and  larynx,  show  a  great  tendency 
to  ossification,  as  the  result  of  senile  changes  ;  they 
are  also  liable  to  tiecrosis.  The  articular  cartilages 
never  ossify,  but  large  or  small  portions  of  them 
may  perish  and  be  detached,  in  consequence  of 
some  interference  with  their  supply  of  nutriment 
from  the  subjacent  bone.  In  pyemic  joint-effusions 
the  cartilage  softens,  and  is  rubbed  off  the  most 
prominent  portions  of  the  articular  surfaces  in 
a  manner  quite  characteristic.  In  osteo-arthritis, 
one  of  the  earliest  of  the  pathological  changes 
occurs  in  the  articular  cartilage.  The  cells  pro- 
liferate, the  primary  capsules  enlarge  and  fill  with 
secondary  capsules,  and  the  matrix  fibrillates  and 
softens.  By  degrees  the  cartilage  is  worn  off  the 
central  part  of  the  articulation,  exposing  the  bone 
underneath  ;  laterally,  where  the  pressure  and  fric- 
tion are  less,  the  cartilage-cells  proliferate  and  form 
a  tuberculated  margin,  which  subsequently  ossifies. 


CARTILAGE,  DISEASES  OF 


CASTS 


251 


2.  The  cartilages  of  the  epiglottis,  ears,  nose, 
eyelids,  and  Eustachian  tube  are  liable  to  ulceration, 
especially  of  the  syphilitic  variety  ;  in  these  cases 
the  disease  commences  in  the  skin  or  mucous 
membrane,  and  spreads  to  the  cartilage  by 
contiguity. 

3.  The  cartilage  of  the  external  ear  is  often  the 
seat  of  'chalk-stones'  in  gouty  persons,  and  similar 
deposits  of  urate  of  sodiiitn  are  found  in  the  articular 
cartilages. 

4.  The  epiphysial  cartilage  may  be  the  seat  of 
inflaininatory  changes,  generally  very  acute,  which 
lead  to  separation  of  the  shaft  from  the  epiphysis,  a 
condition  which,  whether  the  result  of  disease  or 
accident,  is  of  great  moment,  inasmuch  as  the 
destruction  of  this  layer  of  cartilage  may  check 
further  growth  at  this  end  of  the  bone. 

Epiphysitis  may  occur  as  a  primary  disease  :  in 
other  cases  inflammation  may  spread  from  the 
extremity  of  the  diaphysis.  Syphilis,  especially  of 
the  inherited  form,  is  the  most  common  cause  of 
this  disease.  Injury,  particularly  in  strumous 
children,  is  also  a  factor  in  its  production.  The 
acute  form  is  often  associated  with  general  septi- 
cemia, and  is  followed  by  destructive  changes 
in  the  adjacent  joint.  In  children  who  suffer  from 
the  syphilitic  form  of  the  disease,  the  joint  is 
generally  preserved  and  the  subsequent  growth  of 
the  bone  little  impaired. 

5.  Cartilage  is  not  primarily  attacked  by  cancer, 
but  it  may  become  involved  by  the  spread  of  a 
malignant  tumour.  The  epitliclial  form  of  cancer 
not  infrequently  extends  from  the  mucous  or 
cutaneous  surface,  in  which  it  originated,  to  the 
subjacent  cartilage. 

6.  The  articular  cartilages  are  liable  to  certain 
structural  changes  as  the  result  of  disturbed  nutri- 
tion ;  and  the  fibro-cartilages  are  also  subject  to  the 
same  abnormal  conditions. 

Ulceration,  absorption,  degeneration  of  cartilage, 
are  terms  used  to  denote  a  series  of  destructive 
changes  which  take  place  in  the  substance  of 
articular  cartilage,  and  lead  to  its  partial  or 
complete  removal.  These  changes  may  originate 
in  the  cartilage  itself,  or  they  may  be  secondary  to 
disease  of  the  bone  orsj'novial  membrane  ;  however 
this  may  be,  the  morbid  action  is  the  same,  and 
consists  in  increased  cell-development,  with  disinte- 
gration of  the  hyaline  substance.  The  cartilage-cells 
become  enlarged,  filled  with  nucleated  corpuscles, 
and  arranged  irregularly.  The  matrix  softens  ;  and 
in  acute  cases  rapidly  disintegrates  and  is  discharged  : 
when  the  disease  is  more  chronic,  it  splits  up  into 
fibres  which  remain  attached  by  one  end  to  the 
cartilage,  and  at  the  other  project  loosely  into  the 
interior  of  the  joint,  giving  a  villous  appearance  to 
the  affected  spot.  The  remains  of  the  cartilage  are 
ultimately  converted  into  fibrous  tissue,  and  con- 
stitute the  sole  medium  of  repair  when  a  cure  is 
effected.  The  different  appearances  which  the 
affected  cartilage  presents  under  different  circum- 
stances have  led  to  the  several  terms  fibrous,  fatty, 
and  granular  degeneration  being  applied  to  this 
disease,  in  the  belief  that  they  were  really  distinct 
pathological  conditions.  Changes  of  this  kind 
may  be  primary,  as  in  osteo-arthritis,  but  they 
are  commonly  secondary  to  disease  in  the  articular 
ends  of  the  bones,  the  result  of  syphilis,  tuberculosis, 
or  injury.    &f  Joints,  Diseases  of. 

W.  Mac  Cormac. 

W.  Cecil  Bosanquet. 


CASEATION  (caseus,  cheese).— This  name  is 
applied  to  a  peculiar  process  by  which  masses  of 
tissue  are  converted  into  a  yellowish-white,  pulpy 
material,  somewhat  resembling  cream-cheese.  It 
is  seen  chiefly  in  tubercular  foci,  but  a  similar 
degeneration  is  met  with  in  the  central  portions  of 
gummata,  and  in  nodules  of  carcinoma  and  sarcoma  : 
it  may  also  be  found  in  connection  with  some  of  the 
rarer  irritant  organisms,  such  as  the  actinomyces, 
the  bacillus  of  pseudo-tuberculosis,  and  certain 
moulds  (aspergillus).  The  tubercle-bacillus  appears 
to  secrete  a  peculiar  acid  substance  which  has  the 
power  of  causing  necrosis  of  tissues  :  the  process  is 
assisted  by  the  tendency  to  fatty  degeneration  that 
exists  in  the  centre  of  a  tubercular  mass,  owing  to 
the  blood-supply  being  cut  off  by  contraction  of  the 
fibrous  tissue  formed  around  it.  The  occurrence  of 
caseation  in  individual  tubercles  before  fibrosis  has 
occurred,  shows  that  the  action  of  this  latter  cause 
is  not  indispensable.  In  gummata  the  nutrition 
of  the  central  portions  is  defective  owing  to 
narrowing  of  the  blood-vessels  by  syphilitic  endar- 
teritis. In  tumours  the  growth  of  cells  is  so  rapid 
that  the  mass  outgrows  its  blood-supply,  while  it  is 
possible  that  the  cells  thus  rapidly  and  irregularly 
formed  are  themselves  of  deficient  vitality.  The 
affected  cells  become  first  granular,  then  fatty,  and 
finally  all  structure  in  the  part  is  lost  and  the 
tissue  is  converted  into  a  mass  of  soft  amorphous 
debris.  At  the  periphery  of  the  caseous  portion 
some  free  nuclei  may  be  seen  lying  amidst  the 
degenerative  products,  since  these  bodies  resist  the 
process  of  disintegration  longer  than  the  protoplasm 
of  the  cells.  The  caseous  material  consists  of  fatty 
granular  particles,  leucocytes,  cholesterin-crystals, 
and  a  certain  amount  of  fluid  exuded  from  the 
lymphatics.  The  fate  of  caseous  foci  varies  :  in 
some  instances  they  dry  up  and  become  infiltrated 
with  calcium-salts,  giving  rise  to  masses  of  stony 
hardness  ;  in  others  softening  occurs  and  the  caseous 
mass  is  converted  into  a  milky  fluid  somewhat 
resembling  pus.  Cavities  filled  with  this  material  are 
known  as  chronic  or  cold  abscesses.  Caseous  masses 
are  frequently  met  with  in  the  bronchial,  mesenteric, 
and  cervical  lymphatic  glands,  and  in  the  lungs, 
brain,  and  bones.  In  the  great  majority  of  cases 
they  are  due  to  tuberculosis,  but  the  existence  of 
caseation  is  not  by  any  means  pathognomonic  of 
lesions  due  to  this  cause. 

W.  Cecil  Bosanquet. 

CASTS  (derived  from  the  Middle  English  word 
casten,  which  is  adapted  from  the  Old  Norse 
kasta,  to  cast  or  throw). — SvNON.  :  Fr.  Cylituircs  ; 
Ger.  Cylindcrn. 

Definition. — A  term  applied  to  moulds  of 
gland-tubules  and  hollow  viscera  thrown  off  in 
certain  states  of  disease. 

Classification. — The  varieties  of  casts  met 
with  may  be  thus  grouped  :  — 
A. — Casts  of  Gland-Tubules. 

f  Blood-casts. 
Leucocyte-casts. 
Epithelial  casts. 
Granular  casts. 
Fatty  casts. 
Waxy  casts, 
Hyaline  casts. 
Cylindroids. 
Bacterial  casts. 
.  Pseudo-casts. 


I.  Of  the  Uriniferous 
Tubules 
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II.  Of  the  Seminal  Tubules. 

III.  Of  the  Gastric  Tubules. 

IV.  Of  the  Bile-ducts. 

V.  Of  the  Cutaneous  Glands. 

B. — Casts  of  Hollow  Viscera  and  Pas- 
sages. 

I.  Of  the  Alimentary  Canal. 
II.  Of  the  Urinary  Bladder. 

III.  Of  the  Female  Genital  Passages. 

IV.  Of  the  Respiratory  Passages. 

A. — Casts  of  Gland-Tubules. 

I.  Of  the  Uriniferous  Tubules. — Though 
it  is  known  that  renal  casts  may  be  formed  in  any 
part  of  the  kidneys,  their  exact  mode  of  origin  is  still 
unsettled.  According  to  one  view  they  are  formed 
by  e.xudation  of  the  blood,  and  due  to  the  rupture 
of  engorged  vessels  ;  according  to  another  by  transu- 
dation of  blood-plasma,  which  in  its  passage  through 
the  renal  epithelial  layer  undergoes  some  modifi- 
cation of  composition  ;  a  third  speculation  is  that 
they  are  due  to  a  secretion  from  the  cells  of  the 
tubules  which  have  undergone  some  pathological 
change  ;  while  a  fourth  ascribes  them  to  a  fusing 
together  of  degenerated  epithelial  cells.  Thus,  in 
the  last  two  instances  the  cells  are  directly,  in  the 
second  indirectly  or  less  directly,  and  in  the  first  not 
at  all  concerned  in  the  production  of  casts.  It  is 
quite  possible,  however,  that  these  bodies  may  be 
derived  in  all  the  four  ways  ;  but  though  it  is 
customary  to  distinguish  several  modes  of  origin  it 
will  be  found  that  more  than  one  kind  of  cast  is 
nearly  always  present  in  the  same  urine,  and  that 
different  sorts  are  connected  by  transitional  grada- 
tions. 

None  of  these  views,  however,  explains  very 
satisfactorily  why  casts  which  give  the  '  amyloid  ' 
reaction  may  exist  alike  with  and  without  lardaceous 
change  in  the  viscera  ;  nor  do  they  account  for  the 
presence  of  hyaline  casts  in  non-albuminous  urine 
and  under  anephritic  conditions.  Moreover,  there 
is  not  complete  agreement  as  to  nomenclature  ;  for 
while  some  writers  distinguish  between  hyaline, 
colloid,  waxy,  fibrinous,  and  lardaceous  casts, 
holding  them  to  be  of  different  composition  and 
origin,  others  seem  inclined  to  place  all  those 
cylinders  having  a  homogeneous  structure  and  a 
more  or  less  transparent  appearance  in  one  cate- 
gory. The  term  '  granular  cast '  is  somewhat  unfor- 
tunate, for  it  includes  casts  which  are  composed  of 
granules  (intrinsic  granulation)  and  casts  covered 
with  granules  (extrinsic  granulation).  Very  similar 
remarks  apply,  to  fatty  casts  :  every  kind  of  cast  is 
prone  to  exhibit  fat-globules,  but  it  is  only  when  they 
are  a  very  prominent  feature  that  the  term  '  fatty  ' 
becomes  an  appropriate  designation.  Practically, 
however,  there  is  unanimous  agreement  that  casts 
are  indicative  of  abnormal  states  of  the  kidneys, 
and  are  therefore  of  great  clinical  importance. 

In  shape  renal  casts  are  mostly  cylindrical,  but 
not  infrequently  are  bent  and  occasionally  forked. 
In  length  they  vary  considerably  :  often  quite  short 
and  stumpy,  they  not  infrequently  stretch  right 
across  the  field  of  the  microscope.  In  diameter 
they  mostly  range  between  ^5  and  7,^  inch,  the 
majority  being  of  medium  size,  i.e.  about  ^lo  inch. 

Casts  are  composed  of  an  albuminous  or  of  an 
albuminoid  matrix,  within  which  may  be  embedded 
epithelial  cells  and  blood  corpuscles,  crystalsfe.g.  oxa- 
lates, uricacid),  oil-globules,  and  other  particles,  and 


upon  the  surface  of  which  may  be  deposited  minute 
crystals,  granular  debris,  oil-globules,  pigment,  and 
cells. 

When  microscopical  sections  of  diseased  kidneys 
are  examined,  tubules  may  be  seen  to  contain  red 
corpuscles,  whole  or  broken  up  ;  leucocytes  ;  free 
epithelial  cells,  globose  and  otherwise  altered  ; 
granular  debris  and  crystals  ;  but  more  frequently 
the  contents  of  the  tubules  are  cylinders  composed 
of  a  homogeneous  substance,  which  in  appearance 
is  more  or  less  transparent  or  faintly  granular.  These 
moulds  often  exhibit  colour-reactions  similar  to 
those  of  '  amyloid. '  In  connection  with  epithelial 
casts  it  may  be  mentioned  that  sections  of  the 
kidney  in  acute  nephritis  do  not  exhibit  the  loss  of 
epithelium  that  might  be  expected  from  the  ordinary 
inspection  of  the  urinary  sediment,  and  this  leads  to 
the  suspicion  that  many  of  these  cell-casts  are  really 
leucocytic.  In  some  cases  of  nephritis,  however, 
the  appearance  of  some  of  the  tubules,  owing  to 
degenerative  changes  in  the  epithelium,  presents  a 
striking  resemblance  to  granular  casts.  It  is  difficult 
to  estimate  the  value  of  this  observation,  and  too 
much  importance  should  not  be  attached  to  it. 
Sometimes  one  cylinder  inside  another  may  be 
observed  situ. 

Blood-casts  consist  mainly  of  red  corpuscles  in- 
cluded in  a  fibrinous  basis.  They  are  indicative  of 
acute  nephritis  (primary  or  secondary)  and  hemor- 
rhagic conditions  of  the  kidney.  In  haemoglobinuria 
casts  of  disintegrated  corpuscles  may  be  present. 
Blood-casts  are  of  a  yellowish  colour  and  often  have 
a  coarsely  granular  appearance.    See  fig.  I. 


Fig.  I. — Blood-casts. 


Leiicotyte-casts  are  composed  of  agglomerations 
of  white  blood-corpuscles,  and  when  in  the  condition 
known  as  pus  their  presence  is  indicative  of  a  sup- 
purative process,  but  casts  from  acute  and  subacute  ne- 
phritis frequently  contain  large  numbers  of  leucocytes. 

Epithelial  casts  are  such  as  contain  epithelium 
from  the  tubules,  and  their  presence  is  indicative  of 
a  desquamative  nephritis.  The  condition  of  the 
epithelial  cells  is  very  variable  ;  often  of  fairly 
normal  appearance,  they   are  sometimes  so  de- 


FiG.  2. — Hyaline  casts. 


generated  that  they  are  scarcely  recognisable  as 
such,  and  rather  resemble  a  cylindrical  aggregate  of 
granules  of  variable  size.  Many  cell-casts  which  if 
inspected  in  the  unstained  condition  present  ap- 
pearances resembling  epithelium  are  really  leuco- 
cytic.   See  fig.  3. 

Granular  casts. — Under  this  term  are  included 
casts  which  exhibit  a  finely  or  coarsely  granular 
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appearance.  It  includes  casts  composed  of  broken - 
up  blood-corpuscles,  degenerated  epithelial  cells,  and 
casts  containing  fatty  globules.  A  granular  appear- 
ance is  also  exhibited  when  a  hyaline  matrix  is 
covered  with  granular  debris,  minute  crystals,  fat- 
globules  or  "crystals.  Their  diagnostic  value  is 
therefore  variable  and  depends  on  their  origin,  but 
in  most  cases  their  presence  is  of  unfavourable  import 
and  is  indicative  of  nephritis.    See  fig.  5. 


Fig.  3.— Epithelial  casts. 

Faf/y  casts  are  such  as  contain  fatty  globules  or 
upon  which  oily  spherules  and  fat-crystals  are 
deposited.  The  globules  may  be  few  or  many  and 
are  of  variable  size.  If  numerous,  the  casts  have  a 
granular  appearance.  They  are  found  in  subacute 
and  chronic  nephritis,  and  are  of  unfavourable  im- 
port when  they  can  be  assigned  to  a  condition  of 
])rogressive  deterioration,  but  on  the  other  hand 
fatty  degeneration  in  casts  may  be  indicative  of 
resolution.    See  fig.  4. 

JVaxy  easts,  sometimes  also  called  colloid,  are 
homogeneous,  refracting  cylinders  frequently  of  large 


Fig.  4. — Fatty  casts. 

size  and  sometimes  giving  the '  amyloid '  reaction  with 
iodine  and  methyl  violet.  They  are  most  frequent 
in  chronic  nephritis  where  there  is  much  albumen  in 
the  urine.  The  '  amyloid  '  reaction  of  these  casts, 
however,  is  not  a  sure  indication  of  the  lardaceous 
change  in  the  viscera,  for  it  may  be  present  when 
there  is  no  lardaceous  degeneration,  and  vice  versa. 

Hyaline  casts  highly  transparent  and  but  little 
refractive  cylinders  of  small  to  medium  size.  They 
may  be  found  in  most  cases  of  Bright's  disease,  most 


Fig.  5. — Granular  casts. 

often  in  contracted  granular  kidney,  but  have  been 
observed  in  non-albuminous  urine  and  under  con- 
ditions when  nephritis  could  be  excluded.   See  fig.  2. 

Cyliudroids. — The  name  '  cylindroids '  has  been 
given  to  certain  long,  colourless,  ribbon-like  bodies 
which  may  have  some  resemblance  to  hyaline  casts. 
They  are  somewhat  irregular  in  outline,  are  longi- 
tudinally striated,  and  give  the  mucin-reaction  with 
acetic  acid.    They  have  been  found  in  the  urine  of 


health  and  of  disease,  and  most  frequently  in  that 
of  children.  Whether  they  are  of  renal  origin  is 
uncertain,  and  albuminuria  does  not  always  accom- 
pany them. 

Bacterial  casts. — Casts  consisting  of  micro- 
organisms have  been  met  with  in  septic  affections  of 
the  kidneys.  They  are  distinguishable  from  other 
granular  casts  by  their  staining-reactions  with 
aniline  dyes,  and  by  the  regular  shape  and  size  of 
their  constituent  elements. 

Psettdo-casts. — This  term  has  been  applied  to 
certain  artificial  or  accidental  aggregates  of  minute 
crystals  (e.g.  urates)  or  granular  debris  which  from 
their  size  and  cylindrical  shape  simulate  the  ap- 
pearance of  renal  casts. 

Casts  containing  htematoidin,  bile-granules,  and 
indigo  are  occasionally  met  with. 

Clinical  Sujnificance. — In  regard  to  diagno- 
sis and  prognosis  there  are  but  few  considerations 
which  discount  the  importance  of  casts  in  the  urine 
as  a  criterion  of  disease  of  the  kidneys.  It  is  true, 
however,  that  hyaline  casts  have  been  observed  in 
non-albuminous  urine  after  severe  physical  exertion, 
in  cases  of  protracted  jaundice,  in  lithuria,  oxaluria, 
and  diabetes  mellitus.  They  may  occur  too  in  con- 
ditions of  transitory  congestion  of  the  kidneys,  and 
one  observer  has  recorded  their  appearance  after 
epileptic  fits.  In  instances  of  this  description  there 
may  be  no  other  symptoms  or  evidence  to  point  to 
organic  disease  of  the  kidneys.  Such  examples 
are,  however,  fairly  uncommon.  As  a  rule  casts 
are  accompanied  by  more  or  less  albumen,  and  their 
presence  affords  valuable  assistance  both  as  regards 
diagnosis  and  prognosis.  It  would  not,  however, 
be  a  warrantable  deduction  that  the  gravity  of  any 
given  case  was  commensurate  with  the  number  of 
these  cylindrical  excreta.  For  in  some  cases  casts 
are  few  and  the  organic  change  in  the  kidney  is 
great  ;  and  on  the  other  hand  they  may  be  many, 
though  the  prognosis  will  be  favourable.  For 
example,  in  advanced  contracted  granular  kidney 
the  casts  are  often  few  ;  in  acute  nephritis  they  are 
often  numerotis  and  may  even  exhibit  the  appear- 
ances of  fatty  degeneration.  It  is  a  question  less 
of  number  than  of  kind,  though  of  course  numbers 
are  unfavourable  where  the  kinds  are  indicative 
of  severe  and  permanent  damage.  Moreover,  the 
number  of  casts  may  have  little  relation  to  the 
quantity  of  albumen,  for  the  amount  of  albumen  may 
be  large  and  the  number  of  casts  few — a  point  which 
has  some  bearing  on  the  mode  of  origin  of  these 
bodies.  It  must  also  be  borne  in  mind  that  one 
disease  or  one  kind  of  morbid  change  in  the 
kidneys  does  not  produce  merely  one  kind  of  cast, 
for  in  the  same  urine,  whether  from  acute  or 
chronic  nephritis,  two  or  more  kinds  of  casts  may 
be  found.  So  the  diagnosis  of  the  present  and  the 
prognosis  of  the  future  condition  of  the  organs 
must  be  made  from  a  sort  of  rough  average  struck 
between  the  various  kinds  of  casts,  their  relative 
importance,  and  their  increase  or  decrease  as  time 
goes  on. 

It  is  always  necessary  to  examine  the  urinary 
sediment  for  casts  on  several,  indeed  frequent,  oc- 
casions, not  only  to  be  satisfied  as  to  the  particular 
class  of  cast,  but  also  to  ascertain  whether  they 
present  indications  of  improvement  or  the  contrary. 
And  in  connection  with  these  examinations  it  may  be 
laid  down  that  for  practical  purposes  casts  may  be 
placed  in  three  categories  according  as  they  indicate 
Acute   or    Chronic   disease   or   an   acute  attack 


254 


CASTS 


supervening  on  a  chronic  condition.  The  first  is 
characterised  by  the  presence  of  blood-,  epithelial, 
and  granular  casts  ;  the  second  by  more  or  less 
transparent  (waxy,  colloid,  hyaline),  and  also  by  fatty 
and  granular  casts  ;  while  in  the  third  are  found 
casts  typical  of  the  acute  and  chronic  conditions, 
though  those  characteristic  of  the  latter  usually 
predominate. 

For  the  method  of  examination  for  casts  of  the 
uriniferous  tubules  see  Urinary  Deposits. 

II.  Of  the  Seminal  Tubules.  —  Spermatic 
casts  are  largish  hyaline  cylinders  composed  of  a 
mucoid  matrix  and  containing  spermatozoa.  They 
are  supposed  to  arise  from  the  seminal  tubules,  and 
their  presence  is  not  necessarily  associated  with 
albumen  in  the  urine.  They  are  of  rare  occurrence, 
and  their  pathological  significance  is  doubtful. 

III.  Of  the  Gastric  Tubules. — In  inflamma- 
tion of  the  gastric  mucosa,  especially  in  scarlet  fever, 
a  desquamation  of  the  epithelial  coat  involving  the 
glands  has  been  observed.  The  casts  of  the  follicles 
have  been  found  in  the  vomit,  and  more  abundantly 
in  the  contents  of  the  stomach  post  moytem.  Their 
length  is  variable,  and  in  width  they  range  from  ~ 
to  r^^^  of  an  inch.  Their  substance  is  described  as 
being  fibrinous  and  is  covered  more  or  less  com- 
pletely with  altered  epithelial  cells  and  granular 
debris. 

IV.  Of  the  Biliary  Ducts. — In  the  centre  oi 
gall-stones  have  been  found  long  hair-like  threads, 
often  branched  and  generally  under  ^ij-  inch  in 
diameter,  consisting  of  mucus,  inspissated  bile,  and 
epithelium,  which  have  been  regarded  as  casts  of 
the  smaller  biliary  tubes. 

V.  Of  the  Cutaneous  G  lands. — In  the  various 
skin-afifections  which  are  associated  with  desquama- 
tion of  the  cuticle,  casts  of  varying  length,  coming 
from  the  sweat  and  sebaceous  glands,  are  thrown  off 
as  part  of  the  general  shredding  of  the  epidermis. 
Such  bodies  are  hollow  tubes  and  bear  no  resemblance 
to  the  renal  casts  in  nephritis. 

B.  Casts  of  Hollow  Viscera  and 
Passages. 

I.  Of  the  Alimentary  Canal.— Solid  casts  of 
the  tonsillar  crypts  and  branches,  consisting  of  in- 
flammatory products,  are  occasionally  expectorated 
in  follicular  tonsillitis  and  diphtheria. 

More  or  less  perfect  muco-epithelial  casts  of  several 
inches  in  length  coming  from  the  oesophagus  have 
been  met  with,  and  more  rarely  pieces  from  the 
stomach  have  been  detected  in  the  vomit.  In 
cases  of  corrosive  poisoning,  should  the  patient  tide 
over  the  first  effects,  more  or  less  complete  casts  of 
the  oesophagus  and  stomach  may  be  ejected.  Casts 
of  portions  of  the  gullet,  formed  of  dense  masses  of 
aphthfe,  h?ve  also  been  described. 

Intestinal  casts  and  small  flocculent  pieces  from 
the  surface  of  the  colon  are  far  from  uncommon, 
especially  in  association  with  chronic  constipation. 
The  casts  consist  of  viscid  mucus  and  epithelial  cells, 
matted  together  into  tough  coherent  pseudo-mem- 
branes ;  they  often  form  complete  hollow  moulds  of 
the  tube,  large  or  small,  and  vary  in  length  from  a 
few  inches  to  several  feet.  Occasionally  they  retain 
on  their  surface  the  impression  of  the  follicles,  sac- 
culations, and  other  inequalities  of  the  intestinal 
surface. 

II.  Of  the  Urinary  Bladder. — A  complete 
exfoliation  of  the  mucous  membrane  of  the  bladder 


has  been  occasionally  observed  in  puerperal  women. 
It  does  not  appear  to  be  always  the  result  of 
inflammation,  and  though  detachment  may  be 
complete,  perfect  recovery  may  follow.  In  struc- 
ture such  bodies  consist  of  epithelial  cells  in  varying 
stages  of  degeneration,  felted  together  by  mucus  and 
fine  granular  material.  The  surface  is  frequently 
thickly  coated  with  urinary  salts.  The  conditions 
giving  rise  to  their  formation  are  quite  unknown, 
though  retention  of  urine  is  associated  with  their 
occurrence.  A  few  instances  of  moulds  of  the  ureter 
and  of  the  urethra  have  been  recorded. 

III.  Of  the  Female  Genital  Passages. — 
Casts  of  the  uterus  and  vagina  have  been  frequently 
noticed.  The  latter  occur  as  more  or  less  complete 
hollow  moulds  of  the  canal  or  as  membranous 
plaques  of  variable  size  (membranous  vaginitis). 
They  are  greyish-white  in  colour,  often  translucent, 
are  fairly  smooth  on  both  sides,  and  are  composed 
of  layers  of  squamous  epithelium.  They  have  been 
known  to  follow  the  use  of  astringent  injections,  and 
cases  are  recorded  of  their  occurrence  at  the  men- 
strual periods,  and  without  obvious  exciting  cause. 

Partial  casts  of  the  vagina  formed  of  diphtheritic 
membrane  have  also  been  seen. 

Uterine  casts  are  of  commoner  occurrence,  and 
are  of  various  kinds.  Exclusive  of  solid  moulds  of 
the  cavity,  formed  of  coagulated  blood  and  of  fibrin, 
the  states  of  pregnancy  and  menstruation  are  each 
liable  to  give  rise  to  the  formation  of  membranous 
casts  of  the  surface,  complete  or  partial,  usually 
accompanied  by  much  pain  in  their  extrusion  (mem- 
branous dysmenorrhoea).  The  membranous  cast 
may  be  entire,  in  which  case  it  resembles  a  triangular 
bag,  measuring  from  to  ij  inches  in  length,  by 
about  I  inch  in  breadth,  and  from  to  inch  in 
thickness.  More  frequently,  however,  the  membrane 
comes  away  in  pieces  of  varying  size.  The  external 
surface  is  smooth  and  the  internal  somewhat  shaggy, 
and  on  microscopical  examination  shows  the  ordinary 
structure  of  the  uterine  mucosa,  in  which  are  plainly 
visible  the  characteristic  gland-follicles  and  some 
blood-vessels.  Scattered  throughout  its  texture  are 
often  seen  leucocytes  and  small  round  cells. 

Sometimes  a  uterine  cast  is  the  result  of  an  early 
abortion  and  may  present  appearances  closely  re- 
sembling those  of  a  dysmenorrhceal  membrane. 
But  in  addition  to  being  thicker,  microscopical  exa- 
mination may  reveal  the  presence  of  large  decidual 
cells  and  chorionic  villi.  If  no  villi  be  found  it  is 
not  advisable  to  give  a  definite  opinion  as  to  im- 
pregnation, for  the  large  decidual  cells  are  not  con- 
clusive evidence. 

In  extra-uterine  pregnancy  the  membrane  is  dis- 
tinguishable from  that  of  membranous  dysmenorrhoea 
by  being  much  thicker  and  by  the  presence  of  large 
decidual  cells  ;  and  from  that  of  uterine  pregnancy 
in  the  absence  of  reflexa  and  of  amnion. 

IV.  Of  the  Respiratory  Passages. — Indiph- 
theria  a  false  membrane  may  be  formed  on  the 
respiratory  mucosa,  from  the  larynx  downwards. 
In  extent  and  thickness  it  may  vary  from  thin  soft 
scattered  patches  to  thick  tough  complete  casts  of 
the  tubes,  reaching  to  the  finer  bronchi. 

Such  membranes  are  composed  of  a  network 
of  coagulated  fibrin  containing  bacteria  and  entan- 
gling leucocytes  and  red  corpuscles.  According  to 
their  thickness,  so  is  the  subjacent  mucosa  more  or 
less  involved  in  a  necrotic  process.  Such  false- 
membranes  are  frequently  expectorated  or  expelled 
through  the  tracheotomy  wound,  usually  as  shreds 
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or  ragged  masses,  though  occasionally  as  more  or 
less  perfect  tubes. 

Fibrinous  moulds  of  the  bronchi  may  be  found  in 
the  sputum  of  lobar  pneumonia  and  of  plastic  bron- 
chitis. Of  the  latter  disease,  these  'bronchial  polypi  ' 
are  pathognomonic,  and  though  it  is  rare  for  more 
than  very  limited  areas  of  the  air-passages  to  be 
affected,  yet  perfect  casts  of  the  entire  extent  of 
these  areas  from  the  larger  bronchi  to  the  alveoli 
may  be  ejected.  Expectorated  as  irregular,  roUed- 
up  and  twisted  masses,  they  may  be  shaken  out 
in  water  into  ramifying  whitish  or  pinky-white 
moulds  of  the  tubes,  varying  in  length  from  one  and 
a  half  to  six  or  seven  inches,  and  of  a  maximum 
diameter  of  half  an  inch,  often  with  swollen  ends 
corresponding  to  the  infundibula.  They  are  either 
hollow  and  membraniform  or  solid,  and  nearly  always 
present  indications  of  being  made  up  of  concentric 
layers.  Sometimes  only  one  of  these  casts  may  be 
expectorated,  especially  if  a  large  one  ;  at  other 
times  they  may  be  re-formed  again  and  again,  and 
large  quantities  may  be  coughed  up  daily.  Micro- 
scopically they  consist  of  a  fibrinous  coagulum  en- 
tangling epithelial  cells,  leucocytes,  red  corpuscles, 
fat-globules,  and  occasionally  octahedral  crystals. 
See  Bronchi,  Diseases  of. 

In  hajmoptysis  small  casts  of  bronchioles,  con- 
sisting chiefly  of  coagulated  blood,  are  sometimes 
found  in  the  sputum. 

Cu  rsch  man  n  s  S pi  rals. — In  spasmodic  asthma 
and  also  in  pneumonia  and  bronchitis,  spirally 
twisted  bodies  of  a  whitish  colour  ma)'  be  seen  in 
the  sputum.  They  are  said  to  be  composed  of  a  cen- 
tral slender  core  of  a  fibrinoid  substance,  enveloped 
in  a  layer  of  mucin.  They  are  of  variable  length 
and  breadth,  are  frequently  covered  with  epithelial 
cells,  and  with  colourless  elongated  octahedral 
crystals.    See  Charcot-Leyden  Crystals. 

W.  H.  Allchin. 
R.  G.  Herb. 

CATALEPSY  (KaraK-o^is,  a  seizure). — Synon.  : 
Fr.  Catalepsic  ;  Ger.  Starrsucht. 

Definition. — A  disease  of  the  nervous  system, 
characterised  by  attacks  of  powerlessness,  commonly 
with  loss  of  consciousness,  and  accompanied  by  a 
peculiar  form  of  muscular  rigidity,  in  which  the 
limbs  remain  for  a  time  in  the  position  in  which 
they  are  placed  by  passive  movement.  On  account 
of  the  trance-like  state  which  exists  in  the  attack, 
the  name  is  sometimes  applied  to  simple  trance,  but 
should  be  restricted  to  the  condition  in  which  there 
is  the  peculiar  state  of  the  muscular  system.  The 
origin  of  the  name  is  connected  with  the  old 
spiritualistic  pathology,  which  referred  such  sudden 
states  to  the  action  of  an  immaterial  agency,  and 
recognised  as  such  only  some  immaterial  agent  of 
personal  nature. 

Etiology. — Catalepsy  may  occur  at  all  ages 
between  six  and  sixty  years,  and  in  both  sexes,  but 
it  is  incomparably  more  frequent  in  the  female  sex 
and  in  early  adult  life,  at  or  soon  after  puberty.  It 
is,  in  the  majority  of  cases,  associated  with  distinct 
evidence  of  hysteria.  In  other  cases,  in  which  no 
hysterical  symptoms  have  preceded  it,  the  affection 
may  be  traced  to  such  exciting  causes  as  give  rise  to 
the  hysterical  paroxysm.  Nervous  exhaustion  is  the 
common  predisponent  ;  and  emotional  disturbance, 
especially  religious  excitement,  or  sudden  alarm,  or 
blows  on  the  head  and  back,  are  frequently  imme- 
diate causes.    It  occasionally  appears  in  the  course 


of  mental  affections,  especially  melancholia,  and  is 
said  to  occur  as  an  early  symptom  of  epilepsy,  but 
it  is  much  more  likely  that  the  fits  thought  to  be 
epileptic  were  really  hysteroid.  In  an  imperfect 
form  it  has  appeared  to  be  due,  in  some  cases,  to 
paludal  poisoning  or  to  other  toxremic  states,  as 
chloroform-narcosis.  In  a  few  instances  meningitis, 
and  other  organic  cerebral  or  spinal  diseases,  have 
caused  a  cataleptoid  condition  ;  but  these  cases  are 
too  rare  and  diverse  to  allow  of  any  inference  from 
them. 

Symptoms. — Catalepsy  is  usually  paroxysmal, 
attacks  lasting  hours  or  days  being  separated  by 
periods  of  freedom  ;  less  commonly  a  single  pro- 
longed attack  constitutes  the  whole  affection.  In  some 
cases,  headache,  giddiness,  or  hiccough  has  preceded 
the  attack.  The  onset  of  the  special  symptoms  is 
usually  sudden,  commonly  with  loss  of  consciousness. 
The  whole  or  part  of  the  muscular  system  passes 
into  a  state  of  rigidity.  The  limbs  remain  in  the 
position  they  occupied  at  the  onset,  as  if  petrified. 
The  muscular  rigidity  is  at  first  considerable,  and 
movement  is  resisted  ;  but  after  a  short  time  the 
limbs  can  be  moved,  and  then  remain  in  the  position 
in  which  they  inay  be  placed.  The  resistance  to 
passive  movement  is  peculiar  ;  it  is  as  if  the  limbs 
were  made  of  wax,  and  hence  the  condition  has 
been  termed  flexihilitas  cerea.  The  rigidity 
commonly  yields  slowly  to  gravitation.  The  counte- 
nance is  usually  expressionless.  The  respiratory 
movements  and  heart's  action  are  weakened.  Sub- 
stances placed  in  the  back  of  the  mouth  are  swal- 
lowed, but  slowly.  The  state  of  sensibility  varies  ; 
in  profound  conditions  of  catalepsy  it  is  lost  to  touch, 
pain,  and  electricity,  and  no  reflex  movements  can 
be  induced  even  by  touching  the  conjunctiva,  a 
state  of  mental  trance  being  associated.  In  other 
cases  partial  sensibility  remains,  and  reflex  phe- 
nomena may  be  excited.  In  rare  instances  hyper- 
esthesia is  present.  In  induced  catalepsy  there  is 
often  a  peculiar  local  exaltation  of  reflex  action,  so 
tha.t  stroking  the  skin  over  a  superficial  muscle 
causes  an  increased  contraction  of  it.  This  involves 
a  change  of  posture,  in  consequence  of  a  definite 
sensory  impression,  and  an  analogous  effect  may  be 
produced  through  the  special  senses,  especially 
hearing  ;  if  a  ticking  watch  be  brought  near  the 
subject's  ear,  the  posture  is  changed  with  a  start,  the 
head  turned  towards  the  object,  and  the  eyes,  if 
previously  closed,  may  be  opened,  although  the 
cataleptic  condition  continues  as  before.  Conscious- 
ness, although  usually  lost,  may  remain,  but  it  is 
seldom  intact,  being  generally  in  an  obscured  con- 
dition. The  temperature  is  commonly  lowered  in  a 
long  seizure.  The  attack  may  last  a  few  minutes  or 
several  hours.  Recovery  is  gradual  or  sudden  ; 
sometimes  the  patient  at  first  is  unable  to  speak. 
A  sudden  respiratory  stimulus— such  as  blowing  on 
the  face — will  often  terminate  an  attack  of  induced 
catalepsy.  Sometimes  a  strange  periodicity  may  be 
observed  in  the  occurrence  of  the  paroxysms.  In 
the  intervals  between  the  attacks,  headache,  giddi- 
ness, or  hysterical  manifestations  may  be  present,  or 
the  patient  may  feel  and  seem  perfectly  well. 

Pathology. — Concerning  the  nature  of  the 
disease  there  has  been  much  speculation,  but  little 
definite  knowledge.  It  may  probably  be  placed 
between  epilepsy  and  hysteria  in  the  scale  of 
maladies,  but  nearer  the  latter  than  the  former,  and 
as  regards  the  nature  of  its  chief  feature,  it  may  be 
regarded  as  essentially  one  of  the  motor  manifesta- 
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tions.  But  there  is  also  distinct  interference  with 
the  intellectual  processes,  and  interruption  of  the 
connection  between  the  will  and  the  motor  centres. 

To  say  this  is  only  to  express  obvious  facts  in 
general  terms,  and  affords  no  explanation  of  them. 
A  careful  consideration  of  their  nature  may  give  us 
at  least  the  material  for  thought  on  the  subject. 
The  wax-like  rigidity  is  an  excess  of  the  action  by 
which  muscles  are  constantly  adapted  to  posture,  i.e. 
to  the  distance  between  their  attachments,  and  yet 
preserve  the  same  degree  of  physiological  tone. 
This  is  effected  by  a  reflex  process,  the  afferent 
impulse  for  which  probably  comes  from  the  afferent 
muscle-nerves,  and  is  generated  by  the  sum  of  the 
related  tension  and  compression  of  the  interstitial 
tissue  in  which  Ithese  nerves  begin.  The  motor 
cells  (and  therelore  the  muscular  fibres)  are  active 
in  inverse  proportion  to  these  impulses,  and  as  the 
opponents  of  a  passive  movement  relax,  the  muscles 
shorten  that  correspond  to  it  in  their  action  ;  they 
are  thus  adapted  to  posture,  and,  if  this  process  is  in 
excess,  the  cataleptic  rigidity  must  of  necessity 
ensue.  But  it  is  probable,  on  many  grounds,  that 
the  afferent  impulses  from  the  muscles  have  a 
double  action — a  lower  on  the  motor  centres  of  the 
spinal  cord,  and  a  higher  through  the  cerebellum, 
on  the  motor  centres  of  the  cortex  cerebri.  The 
phenomena  suggest  that  the  action  is  similar  on 
each  ;  since  the  cortical  cells  govern  the  spinal  cells, 
their  functional  states  must  be  in  related  correspon- 
dence. Thus  the  afferent  impulses  that  regulate 
adaptation  to  posture  must  do  this  through  both 
cortical  and  spinal  centres  simultaneously.  The 
excessive  action  of  catalepsy  may  be  in  the  cortical 
and  not  in  the  spinal  mechanism.  This  would 
enable  us  to  understand  the  otherwise  strange  fact, 
that  the  cataleptic  state  may  be  induced  by  in- 
fluences acting  on  the  brain,  as  in  the  induced 
catalepsy  of  hysteria.  The  motor  cortical  centres, 
whence  the  pyramidal  fibres  proceed,  are  probably 
the  lowest  of  the  centres  of  the  cortex  ;  the  induc- 
tion of  catalepsy  may  consist  simply  in  the  inhibition 
of  higher  centres  that  act  on  and  through  them  and 
normally  restrain  them.  The  over-action  of  these 
entails  the  over-action  of  the  spinal  centres,  and  the 
wax-like  rigidity  results.  Thus,  too,  we  can  under- 
stand that  consciousness  should  be  lost  or  strangely 
changed  during  the  attack,  and  its  relation  to 
emotion  as  a  cause.  So,  too,  it  is  clear  that  every 
forced  change  of  posture  will  leave  the  condition  of 
the  centres  essentially  unchanged,  although  there 
will  be  a  slightly  different  distribution  of  activity. 
Arrest  the  inhibition  which  prevents  the  higher 
cortical  centre  from  acting  on  the  lower,  and  the 
resumed  control  involves  restraint  of  the  over-action 
of  the  latter  and  of  the  spinal  centre,  and  the  cata- 
leptic state  is  at  an  end. 

Diagnosis. — The  peculiar  rigidity  of  catalepsy 
is  characteristic,  invariable,  and  renders  the  diagnosis 
a  simple  matter.  Hysteria  with  tonic  spasm  has 
been  erroneously  termed  catalepsy,  but  is  distin- 
guished by  the  local  position  of  the  spasm,  and  the 
fact  that  it  does  not  yield  to  passive  force.  The 
malady  most  likely  to  be  confounded  witli  catalepsy  is 
tetany,  since  in  it  there  are  attacks  of  tonic  spasm 
involving  all  the  limbs.  But  in  this  the  rigidity  is 
fixed  ;  it  cannot  be  overcome,  and  the  posture  of  the 
limbs  changed  ;  while  the  hands  are  in  a  character- 
istic posture,  with  the  fingers  straightened  at  the 
middle  joints,  and  their  points  and  that  of  the 
thumb  brought  together.    The  condition  is  some- 


times simulated  :  in  true  catalepsy  the  rigid  limb 
slowly  yields  to  the  influence  of  gravitation,  and 
more  rapidly  if  a  weight  be  attached  to  it  ;  in  the 
feigned  form  the  limb  and  weight  are  held  firm. 

Prognosis.  —  The  prognosis  is  favourable  in 
simple  catalepsy  in  proportion  to  the  freedom  of  the 
intervals  from  affections  of  sensibility  or  motion.  In 
pronounced  hysteria  and  psychical  affections  the 
condition  is  often  obstinate  ;  and,  by  interfering  with 
the  due  nourishment  of  the  system,  may  cause  grave 
inanition. 

Treatment. — During  the  attack  itself  little  can 
be  done  save  an  attempt,  which  may  be  repeated  at 
intervals,  to  rouse  consciousness  by  external  stimula- 
tion. The  ordinary  applications — ammonia  to  the 
nostrils,  cold  douches,  c-\:c. — often  fail  in  the  spon- 
taneous form,  but  this  does  not  hold  true  of  most 
cases  of  induced  catalepsy,in  which  any  stimulus  that 
excites  a  respiratory  effort  commonly  arouses  the 
patient  and  cuts  short  the  attack.  A  pinch  of  snuff 
will,  however,  often  succeed  in  both  varieties. 
Another  effectual  stimulant  is  faradisation.  It  may 
be  applied  to  a  limb  or  to  the  cervical  spine.  The 
current  should  be  gentle  at  first,  and  gradually  in- 
creased. Emetics  are  also  useful  in  arresting  an 
attack. 

The  writer  has  found  subcutaneous  injection  of 
apomorphine,  i  to  —  of  a  grain,  an  efficient  remedy 
for  similar  paroxysmal  conditions  ;  with  the  onset 
of  nausea,  about  five  minutes  after  the  injection, 
consciousness  is  regained,  and  all  spasm  ceases.  In 
the  intervals  between  the  attacks  the  treatment  is 
that  of  hysteria.  Iron,  antispasmodics,  especially 
valerian,  aloetic  aperients,  and  cold  baths,  are  the 
most  effectual  measures.  Firm  moral  treatment  is 
also  indispensable.  Removal  from  home-influences  is 
often  necessary  to  effect  a  cure. 

W.   R.  GOWERS. 

CATAMENIA,  Disorders  of.  — See  Men- 
struation, Disorders  of. 

CATAPLASM  {Kara,  down  ;  and  ivAdaaai,  I 
mould  or  smear). — A  synonym  for  a  poultice.  See 
Poultice. 

CATARACT  (cataracta,  an  obstacle). — Synon.  : 
Fr.  Cataracte  ;  Ger.  Staar. 

Definition. — Cataract  is  an  opacity,  partial  or 
complete,  of  the  substance  of  the  crystalline  lens 
or  of  its  capsule.  The  former  is  called  lenticular, 
the  latter  capsular.  Either  may  exist  separately, 
or  the  two  may  occur  together  {capsiilo-lenticiilar). 
From  a  surgical  point  of  view  it  is  sometimes 
necessary  to  embrace  within  the  definition  of  cataract 
some  extra-capsular  opacities,  such  as  inflammatory 
deposits  or  the  remains  of  embryonic  structures 
within  the  pupillary  area  of  the  anterior  or  of  the 
posterior  layer  of  the  capsule.  Such  opacities  are 
called  false  cataracts. 

Anatomy  and  Physiology. — The  lens  consists 
of  three  parts  :  first,  the  substance  of  the  lens,  which 
is  made  up  of  fine,  flattened  fibres  ;  second,  a  layer 
of  endothelium  lining  the  anterior  part  of  the  cap- 
sule ;  and,  third,  the  capsule,  which  surrounds  and 
encloses  the  lens-substance  and  the  endothelium. 
The  fibrous  portion  of  the  lens  consists  of  a  harder 
central  part,  or  inicleiis,  and  a  softer  external  portion, 
or  cortex.  The  cortex  is  disposed  around  the 
nucleus  in  thin  concentric  layers,  each  of  which  is 
subdivided  into  sectors,  separated  by  fine  radiating 
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fissures,  which  make  up  the  rays  of  the  Stella  exist- 
ing at  the  anterior  as  well  as  at  the  posterior  surface 
of  the  lens.  The  lens-filjres  and  the  endothelium  are 
descended  from  the  external  layer  of  the  blastoderm 
— the  epiblast.  The  capsule  of  the  lens  seems  to 
have  a  double  origin,  the  inner  layer  being  derived 
from  the  lens-substance,  while  the  outer  is  the  off- 
spring of  mesoblastic  elements.  The  growth  of  the 
lens  continues  throughout  life.  It  is  effected  by  the 
apposition  upon  the  nucleus  of  lens-fibres  derived 
from  the  endothelial  cells  lining  the  anterior  capsule. 

The  crystalline  lens,  being  a  non-vascular  body, 
is  nourished  by  imbibition  from  surrounding  fluids. 
It  is  probable  that  these  fluids  are  modified  by 
their  passage  through  the  vitreous  humour  and 
through  the  capsule ;  for  if  the  anterior  or  the 
posterior  capsule  be  ruptured,  the  lens  becomes 
opaque.  In  health,  the  nutritive  fluids  pass  from 
the  periphery  to  the  centre  through  the  stellate 
clefts  and  other  channels  which  exist  throughout 
the  lens.  Waste-products  are  apparently  driven 
inwards  to  the  centre,  to  undergo  elimination  in  a 
manner  not  yet  fully  understood. 

After  middle  life  the  fibres  of  the  lens  gradually 
assume  a  yellowish  or  brownish  tint,  and  the  rate 
of  formation  of  new  fibres  diminishes.  As  age 
advances  they  become  drier,  harder,  and  less  elastic, 
and  the  capsule  thickens.  If  a  senile  lens  be 
ophlhalmoscopically  examined  with  a  strong  mag- 
nifying-glass,  semi-translucent  lines,  flaws,  spaces, 
and  vacuoles,  and  fine  dusty  films,  may  often  be 
discovered,  even  when  there  are  no  coarse  physical 
opacities.  These  phenomena  are  due  to  shrinking 
I  if  the  lens-fibres  and  loosening  of  the  lamellLE  from 
one  another,  with  accumulation  of  fluid  and  lens- 
debris  in  the  spaces  thus  formed.  Still  later, 
separation  of  the  cortex  may  take  place,  both  from 
the  nucleus  and  from  the  capsule. 

Pathology. — Any  fault  in  the  original  constitu- 
tion or  development  of  the  lens,  or  any  alteration 
in  its  nutrition  at  any  subsequent  period,  will, 
sooner  or  later,  induce  opacity  of  some  portion  of 
the  lens  or  of  its  capsule. 

The  chief  ctnhryonic  abnormalities  are  ( i )  inherent 
faults  of  the  epiblastic  cells  which  constitute  the 
rudimentary  lens.  The  fibro-cellular  portions  of 
the  lens  either  do  not  become  transparent,  or,  if 
they  do  clear,  their  vitality  is  low,  and  they 
soon  degenerate.  The  whole  lens  is  either  opaque 
from  the  beginning  [congenital  cataract),  or  becomes 
opaque  within  a  few  months  or  years  (infantile  or 
jiiviiiilc  cataract).  (2)  A  temporary  or  permanent 
disturbance  may  occur  during  intra-uterine  life  to 
thwart  the  development  of  a  lens.  If  the  inter- 
ference be  violent  its  effects  may  be  permanent,  so 
that  the  whole  of  the  lens  becomes  opaque  ;  but  if 
the  check  be  of  a  temporary  character,  only  a  thin 
layer  of  opacity  may  be  produced.  The  nucleus  of 
the  lens,  though  not  unaltered,  is  usually  translucent 
and  the  cortex  transparent  ;  but  the  intermediate 
layers — that  is,  the  sub-cortical  or  perinuclear — are 
more  or  less  opaque.  This  form  of  opacity  is 
called  lamellar  cataract,  because  in  sagittal  section 
it  is  seen  to  be  disposed  in  layers  around  the 
nucleus  ;  or  zonular  cataract,  because  the  opaque 
portions,  when  looked  at  en  face,  are  bordered  by  a 
transparent  zone  of  clear  cortex.  It  would  seem  that 
the  layers  which  are  opaque  are  either  those  which 
were  immediately  sub-capsular  at  the  time  when 
the  disturbance  took  place,  or  those  which  were 
produced  by  the  endothelial  cells  during  the  period 


of  disturbance.  In  some  rare  cases  there  are  two 
or  more  concentric  layers  of  opacity,  with  inter- 
vening layers  of  clear  substance,  as  if  there  had 
been  several  disturbances  at  different  epochs, 
followed  by  intervals  of  normal  growth.  Lamellar 
cataracts  may  be  found  in  eyes  otherwise  healthy, 
but  they  are  sometimes  associated  with  develop- 
mental defects  of  the  eye  and  of  the  general 
organism,  an  almost  invariable  concomitant  being 
deficiency  of  enamel  of  the  permanent  teeth, 
especially  the  first  molars,  the  incisors,  and  the 
canines  (Hutchinson),  and  not  infrequently  there  is 
a  clinical  history  of  'fits,'  or  other  evidences  of  a 
neurosis.  (3)  As  the  result  of  inflammation  of  the 
cornea,  uveal  tract,  or  vitreous  humour  during 
rntra-uterine  life,  single  or  multiple  opacities  may 
form  in  the  capsule  and  sub-capsular  layer.  These 
are  called  congenital  capsular  cataracts,  and  are 
most  common  at  the  anterior  pole.  They  may, 
however,  be  scattered  about  the  anterior  surface,  or 
lie  about  the  posterior  pole  of  the  lens.  These 
opacities  consist  of  proliferation  of  the  endothelium 
and  granular  disintegration  of  the  superficial  cortical 
layers,  similar  to  those  changes  which  produce 
capsular  and  sub-capsular  opacities  after  birth.  It 
is,  however,  not  improbable  that  congenital  anterior 
polar  cataracts  may  sometimes  be  due,  not  to 
inflammation,  but  to  retarded  separation  of  the 
involuted  lens-vesicle  from  the  cornea,  and  delayed 
closure  of  the  vesicle.  This  retardation  may 
permit  of  the  intrusion  of  mesoblastic  elements 
within  the  vesicle,  and  these  would  still  further 
increase  the  opacity  about  the  capsule.  This  may 
conceivaljly  cause  an  axial  opacity,  the  so-called 
spindle-shaped  cataract.  (4)  Congenital  false  cata- 
racts may  be  due  to  the  presence  of  extra-capsular 
opacities  upon  the  anterior  or  the  posterior 
pupillary  areas.  These  opacities  may  be  the  results 
of  inflammatory  exudations,  but  more  commonly 
they  are  due  to  an  arrest  of  development  in  its 
final  stage,  and  more  particularly  to  the  defective 
removal  of  the  embryonic  vascular  capsule  of  the 
lens.  This  state  of  incompleteness  may  be 
designated  by  the  Aristotelian  term  Ateleia. 

The  alterations  in  nutrition  which,  after  birth, 
lead  to  the  formation  of  cataract  may  be  classified 
as  follows  :  — 

(1)  Diminution  in  the  quantity  of  the  nutrient 
elements,  without  material  alteration  in  their 
quality.  This  diminution  may  be  due  to  many 
causes :  {a)  mechanical  obstacles  impeding  due 
access  of  the  fluids  ;  (/;)  damage  to  the  secretory- 
apparatus  consequent  upon  chronic  atrophy  of  the 
ciliary  body  and  choroid  ;  {c)  general  malnutrition, 
anremia,  cardiac,  renal,  or  other  visceral  disease  ; 
or  ((/)  simple  old  age. 

Mere  diminution  of  the  quantity  of  nutritive  ele- 
ments operates  slowly  on  the  nutrition  of  the  lens, 
and  the  opacity  which  results  first  manifests  itself 
in  or  about  the  nucleus — that  is  to  say,  the  parts 
most  remote  from  the  sources  of  the  nutrient  fluids. 

(2)  Alterations  in  the  quality  of  the  nutrient 
elements.  These  may  be  due  to  :  {a)  congestion, 
inflammation,  or  any  other  morbid  state  of  the 
secretory  organs  of  the  nutritive  fluids— namely,  the 
ciliary  body,  iris,  choroid,  and  retina  ;  (/;)  changes 
in  the  vitreous  or  in  the  aqueous  humour  ;  (<-) 
morbid  states  of  the  blood  and  tissues,  as  in  gout, 
glycosuria,  albuminuria,  &c.  ;  {d)  changes  in  the 
physical,  chemical,  or  vital  properties  of  the  capsule 
or  of  its  endothelium,  in  consequence  of  which  the 
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fluids  that  pass  through  the  capsule  are  not  properly 
prepared  for  the  due  nutrition  of  the  lens  ;  or  (e) 
impeded  elimination  of  waste-products,  whether 
from  the  lens  itself  or  from  the  whole  eyeball. 

Alterations  in  the  quality  of  the  nutrient  ele- 
ments act  more  or  less  speedily,  and  if  the  alteration 
be  very  great,  as  in  rupture  of  the  capsule,  they  are 
very  prompt  in  producing  opacities.  These  affect 
primarily  the  sub-capsular  and  the  cortical  layers, 
with  which  the  altered  fluids  first  come  into  contact. 
If  the  alteration  be  intense,  but  of  brief  duration,  as 
in  the  case  of  perforating  ulcer  of  the  cornea  in 
purulent  ophthalmia  of  children,  the  change  may 
be  limited  to  a  circumscribed  area  of  the  capsule 
and  sub-capsular  layers,  giving  rise  to  an  anterior 
polar  cataract,  or,  if  this  opacity  assume  a  conical 
shape,  anterior  pyramidal  cataract.  In  alterations 
of  less  intensity,  but  of  continuous  duration,  due  to 
chronic  morbid  states  in  the  posterior  segment  of 
the  globe,  such  as  retinitis  pigmentosa,  slowly 
forming  opacities  may  occur  in  the  posterior  sub- 
capsular layers  of  the  lens,  beginning  at  the  pole  of 
the  lens,  and  extending  thence  in  a  radial  direction 
along  the  rays  of  the  posterior  stella,  giving  rise  to 
posterior  polar  or  stellar  cataracts. 

(3)  Alterations  of  qiia)itity  and  quality  combined. 
This  co-operation  obtains  in  most  of  the  cases  of 
cataract  ;  and  the  effects  of  the  two  conditions  are 
variously  combined.  The  great  majority  of  cata- 
racts are  cortical,  because  there  are  comparatively 
few  cases,  even  in  apparently  healthy  eyes,  where 
there  does  not  exist  some  difference  in  the  quality 
of  the  nutrient  elements,  as  well  as  falling  off  in 
quantity. 

Morbid  Anatomy. — In  senile  cataracts,  and  in 
most  slowly  forming  cataracts,  the  opacity  of  the 
lens-fibres  is  merely  an  extension  of  physiological 
senile  changes,  and  is  usually  preceded  by  the 
formation  of  spaces  and  vacuoles  between  the 
fibres  and  the  lamellre  due  to  shrinkage  and  sclero- 
sis, as  already  described.  Priestley  Smith's  inves- 
tigations have  shown  that  a  diminished  rate  of 
growth  of  the  lens  precedes  cataract.  According 
to  Otto  Becker  the  initial  cause  of  senile  cataract  is 
drying  of  the  nucleus  and  its  separation  from  the 
cortex,  the  gap  between  them  being  filled  by  a 
fluid  which  is  probably  derived  from  the  fibres.  In 
more  rapidly  forming  cortical  cataracts  it  may  often 
be  observed  that  the  opacity  begins  in  the  sub- 
capsular layers  and  about  the  borders  of  the  rays  of 
the  anterior  stella.  Instead  of  shrinkage  and 
sclerosis,  the  fibres  may  swell  and  become  softer. 
In  some  cases  the  rays  of  the  stella  are  broadened, 
but  whether  they  are  or  not,  a  hazy  line  may  often 
be  traced  along  one  or  both  of  the  edges  of  the  ray, 
in  the  ends  of  the  cortical  fibres.  From  the  ends 
of  the  fibres  the  opacity  extends  along  their 
lengths  towards  the  equator,  until  the  whole  of  the 
cortex  is  implicated.  The  endothelium  also  under- 
goes changes,  giving  rise  to  triangular  patches  of 
glistening  opacities  which  may  present  a  mother-of- 
pearl  appearance.  When  once  the  opacifying  pro- 
cess begins  in  any  part  of  the  lens,  it  tends  to  pro- 
gress till  the  whole  is  involved.  The  cataract  is 
then  said  to  be  ripe  or  mature. 

If  a  ripe  cataract  be  allowed  to  remain  within  the 
eye  indefinitely,  it  may  undergo  further  degenerative 
changes  and  become  what  is  called  over-ripe.  In 
some  instances  the  lens-substance  shrinks  and 
becomes  hard  and  calcareous,  and  the  capsule 
thickens  and  grows  more  opaque.    In  other  cases 


the  cortex  liquefies,  allowing  the  harder  nucleus  to 
move  within  it  {Morgagnian  cataract).  Over-ripe 
cataracts  may  also  become  loosened,  in  consequence 
of  softening  or  rupture  of  the  suspensory  ligament. 
Fluidity  of  the  surrounding  vitreous  humour  may 
likewise  occur,  and  then  on  slight  provocation  the 
loosened  lens  may  fall  into  the  vitreous. 

A  peculiar  form  of  degeneration  sometimes  occurs 
in  the  lens,  producing  what  is  called  black  cataract. 
This  is  commonly  thought  to  be  due  to  the  staining 
of  the  lens  by  blood-pigments,  and  in  some  cases 
this  may  be  so  ;  but,  according  to  a  careful  spectro- 
scopic examination  by  MacMunn,  no  blood-pig- 
ments were  found,  but  the  lens  was  infiltrated  with 
a  pigment  analogous  to  melanin. 

Etiology. — Besides  the  causes  and  conditions 
already  described,  there  are  other  circumstances 
which  may  induce  cataract,  or  at  least  predispose  to 
it.    The  most  important  of  these  are  as  follows  : — 

Age. — Cataracts  occur  more  frequently  in  infancy 
and  in  old  age  than  in  early  adult  and  middle  life, 
except  when  due  to  disease  of  the  eye  or  to  injuries. 
Sex. — The  two  sexes  are  about  equally  affected, 
except  in  respect  of  traumatic  cataract,  in  which 
males  greatly  preponderate.  Heredity. — Hereditary 
influences  may  determine  the  occurrence  of  cataract 
in  several  ways.  There  may  be  the  inheritance  of 
actual  (congenital)  cataract  or  of  a  disposition  to 
cataract.  In  either  case  the  descent  seems  to  pass 
more  through  the  male  than  the  female  line.  Occu- 
pation.— Certain  occupations  predispose  to  cataract, 
especially  such  as  necessitate  close  application  of 
the  eyes  to  near  work,  or  involve  stooping  positions 
or  exposure  to  bright  light,  more  particularlj*  if  light 
be  combined  with  heat  (as  in  the  occupation  of 
smiths,  cooks,  stokers,  &c.),  and  occupations  in 
which  the  eyes  are  exposed  to  irritating  fumes  and 
vapours.  Uncorrected  errors  of  refraction  and 
accommodation  may  favour  the  production  of 
cataract  by  overstraining  the  accommodation,  and 
by  the  frequent  and  successive  changes  which  the 
capsule  has  to  undergo.  These  strains  not  only 
increase  the  wear  and  tear  of  the  lens,  but  facilitate 
the  loosening  of  the  cortex  of  the  lens  from  the 
capsule.  Hypermetropia  and  astigmatism  maj'  pre- 
dispose to  cataract  in  another  way.  The  incessant 
strain  upon  the  ciliary  muscle  required  to  correct 
hypermetropia  involves  constant  congestion  of  the 
ciliary  body  and  the  base  of  the  iris.  The  nutritive 
fluids  secreted  during  this  state  are  not  perfectly 
normal ;  they  are  in  some  measure  altered  in  quality 
and  will  therefore  sooner  or  later  make  their 
influence  felt  on  the  transparency  of  the  lens. 
Injuries. — Wounds  of  the  capsule  are  generally  soon 
followed  by  opacity,  which  occurs  more  quickly  in 
proportion  to  the  size  of  the  rent  and  the  youth  of 
the  patient.  Perforating  wounds  of  the  cornea, 
especially  when  followed  by  suppuration,  may  in- 
duce cataract  even  though  the  capsule  have  not 
been  perforated.  Blows  on  the  head,  face,  or  brow, 
shocks  and  jars  of  the  body,  may  also  be  followed 
by  cataract,  either  from  causing  flaws  or  cracks  or 
rents  in  the  capsule  or  by  rupture  of  the  suspensory 
ligament.  Other  conditions  which  accompany  and 
apparently  predispose  to  cataract  are  degenerative 
changes  in  the  blood-vessels,  especially  of  those  of 
the  head  and  neck  and  of  the  eye  ;  diseases  of  the 
orbit,  or  changes  in  the  orbital  vessels  ;  cardiac 
disease,  renal  disease,  gout,  and  diabetes.  It  is 
probable,  however,  that  the  influence  of  diabetes  in 
the  production  of  cataract  has  been  overrated.  The 
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number  of  diabetic  persons  who  get  cataract  is  com- 
paratively small,  and  when  cataract  co-exists  with 
glycosuria  there  is  no  necessary  causal  relationship 
lietween  the  two.  It  has  been  stated  that  ergotism 
.)ften  leads  to  cataract  (J.  Meyer). 

Classification. — Cataracts  have  been  classified 
in  many  ways,  as  (l)  according  to  age — congenital, 
juvenile,  senile  ;  (2)  Wastage — incipient,  progressive, 
stationary,  immature,  mature  ;  (3)  consistency — 
fluid,  soft,  hard,  and  mixed. 

Following  the  indications  afforded  by  the  con- 
sideration of  the  pathology  and  causation  of  lenticular 
opacities,  cataracts  may  be  arranged  into  five  main 
groups  according  (l)  as  they  are  due  to  develop- 
mental abnormalities — embryonic  ;  (2)  as  they  occur 
independently  of  obvious  disease  of  the  eye — 
idiopcitliic  ;  (3)  as  they  are  associated  with  obvious 
disease  of  the  eye — syiiipathe/ic  ;  (4)  as  they  follow 
wounds  or  injuries  of  the  eye — traumatic ;  and 
lastly  (5)  as  they  are  due  to  the  opacification  of  lens- 
matter  remaining  within  or  on  the  capsule  at  the 
time  of  operation  for  the  removal  of  cataract,  or  of 
lens-matter  which  may  have  grown  subsequently 
and  then  become  opaque — deuteropathic  or  sub- 
sequent (SeuTepoTraSe'tt),  I  suffer  later).  Within  one 
or  other  of  these  groups  all  the  varieties  of  cataract 
maybe  arranged  according  as  they  implicate  (l)  the 
nucleus  ;  (2)  the  perinuclear  region  (lamellar)  ;  (3) 
the  axis  (spindle-shaped)  ;  (4)  the  cortex,  anterior 
or  posterior  ;  (5)  the  equator  ;  (6)  the  capsule, 
anterior  or  posterior  ;  (7)  the  external  surface  of  the 
capsule — extra-capsular-  -which  may  be  congenital 
or  acquired. 

Symptoms. — The  chief  subjective  symptom  of 
senile  and  other  acquired  cataracts  is  impairment 
and  '  fogginess '  of  sight,  especially  for  distant 
objects.  As  the  cataract  advances,  this  dimness 
increases,  until  the  appreciation  of  form  and  colour 
may  be  lost  ;  but,  in  eyes  otherwise  healthy,  the 
power  of  discerning  light  always  remains,  even 
though  the  lens  be  quite  opaque.  In  ordinary 
daylight  the  eye  may  still  be  able  to  '  count  fingers  ' 
at  a  distance  of  six  to  twelve  inches,  or  see  the 
movement  of  a  hand  at  a  distance  of  twelve  to 
eighteen  inches  (hand-movement)  ;  and  in  a  darkened 
room  the  eye  should  be  able  not  only  to  see  a 
lighted  candle  at  a  distance  of  ten  to  fifteen  feet, 
but  should  be  able  also  quickly  to  indicate  its 
position  in  various  parts  of  the  field  ot  vision  without 
movement  of  the  eyes  or  head.  This  would 
indicate  that  there  is  a  good  perception  of  light, 
good  projcctioji,  and  a  good  field  of  vision.  In  the 
early  stages  of  cataract,  especially  when  the  opacity 
occupies  the  pupillary  area,  patients  may  see  better 
when  the  eyes  are  shaded,  the  pupil  being  thereby 
made  to  dilate  ;  a  bright  light  embarrasses  and 
distresses  them.  Muscre  volitantes  are  also  often 
seen  ;  these  may  be  due  to  congestion  of  the  ciliary 
lilood  and  choroid  which  may  have  preceded 
cataract,  or  they  may  be  the  results  of  the  straining 
efforts  to  see  through  a  hazy  lens.  Another  common 
symptom  is  the  multiplying  or  splitting  of  objects, 
especially  of  lights  [monophthalmic polyopia).  The 
amount  of  impairment  of  sight  is  not  always  in 
proportion  to  the  amount  of  appreciable  opacity  ; 
diffused  haziness  about  the  nucleus  or  about  the 
pupillary  area  is  more  hampering  than  well-defined 
^lriaL•  or  sectors  with  clear  interspaces.  There  may 
be  dense  opacities  at  the  equator  with  perfect 
acuteness  of  vision.  An  occasional  early  symptom 
of  cataract  is  a  change  in  the  refraction  of  the  eye. 


leading  to  what  some  persons  describe  as  getting 
'  the  second  sight.'  Eyes  that  have  required  strong 
convex  glasses  for  near  work  prefer  weaker  ones,  or 
none  at  all  ;  and  those  who  have  needed  convex 
glasses  for  distance  may  find  that  they  see  better 
without  them,  or  even  with  concave  glasses.  Many 
children  with  zonular  cataract  are  thought  to  be 
merely  short-sighted,  and  often  they  are  short- 
sighted, but  the  true  cause  of  the  defect  is  frequently 
not  discovered  till  the  '  optician  '  has  failed  to  get 
good  vision  by  means  of  spectacles. 

Diagnosis. — In  all  cases  of  failing  sight,  whether 
opacities  are  to  be  seen  or  not  by  means  of  direct 
light  or  by  so-called  focal  or  oblique  illumination, 
the  media  of  the  eye  should  be  examined  with  the 
ophthalmoscope.  Owing  to  thickening  of  the  lens- 
capsule,  the  pupils  of  old  persons  are  sometimes  grey 
instead  of  black,  and  the  lenses  may  seem  to  be 
opaque  when  they  are  not  really  so  ;  and  in  glauco- 
matous eyes  the  change  of  colour  which  takes  place 
in  the  cornea  and  in  the  lens  not  infrequently  sug- 
gests cataract  even  when  the.  media  are  translucent. 
Diagnosis  of  advanced  cataract  is  easy,  but  in 
slighter  cases  careful  examination  of  all  parts  of  the 
lens  may  be  needed.  The  aims  of  diagnosis  are  to 
recognise  the  presence  of  the  cataract,  to  ascertain 
its  seat,  extent,  consistence,  and  its  relations  or 
complications,  and  to  discriminate  it  from  other 
morbid  states  which  may  be  mistaken  for  it.  Ex- 
amination of  the  anterior  part  of  the  lens,  the 
capsule,  anterior  cortex,  and  the  nucleus  may  be 
made  with  '  focal  illumination,'  i.e.  by  concentrating 
light  upon  the  eye  by  means  of  a  magnifying-glass. 
The  equator  of  the  lens  and  the  posterior  cortex 
require  the  ophthalmoscope  for  their  examination. 

Anterior  extra-capsular  opacities,  whether  inflam- 
matory deposits  or  remains  of  the  capsulo-pupillarv 
membrane,  project  beyond  the  level  of  the  capsule. 
The  latter  have  usually  attachments  to  the  anterior 
surface  of  the  iris  [circuhis  minor),  whereby  they 
are  distinguished  from  inflammatory  adhesions 
(posterior  synechia;)  which  are  connected  with  the 
edge  and  posterior  surface  of  the  iris.  Capsular 
cataracts  may  be  single  or  multiple.  Anterior 
polar  cataract  occurs  as  a  small  circumscribed  dot 
in  and  Ijehind  the  centre  of  the  capsule ;  when 
viewed  in  profile  the  dot  can  be  seen  to  project 
slightly  beyond  the  general  level  of  the  capsule  ; 
occasionally  it  projects  considerably  and  is  conical 
(pyramidal  cataract).  Both  these  cataracts  are 
generally  associated  with  nebula  or  leucoma  of  the 
cornea.  Multiple  capsular  opacities  may  be 
scattered  irregularly  or  arrayed  in  a  circle.  Cortical 
opacities  assume  many  shapes — stria;,  wedges,  or 
irregular  patches.  When  the  opacities  are  in 
the  anterior  cortex,  they  are  convex  in  their 
arrangement  ;  when  in  the  posterior  they  are  con- 
cave. Equatorial  opacities  may  be  partial  or 
complete,  continuous  or  interrupted,  limited  as  a 
corona  to  the  periphery,  or  send  tapering  offshoots 
towards  the  anterior  and  posterior  cortices.  Perinu- 
clear opacities  may  be  circumscribed  or  diffused. 
The  circumscribed  (lamellar  or  zonular  cataracts) 
are  best  seen  with  the  ophthalmoscope  when  the 
pupil  has  been  dilated  hy  a  weak  solution  of 
atropine  or  other  mydriatic.  Lamellar  cataract 
appears  as  a  greyish  disk  surrounded  by  a  clear 
zone.  If  the  nucleus  be  translucent  the  disk  is 
most  opaque  at  its  edge ;  but  if  the  nucleus  be 
itself  opaque,  then  tjie  opacity  is  densest  in  the 
centre.     The  edge  of  the  disk  may  be  sharply 
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defined,  or  indented  or  broken  by  centrifugal  strite. 
Nuclear  opacities  may  be  dense  and  diffuse,  as  in 
some  congenital  cataracts,  or  they  may  appear  as  a 
brownish  or  yellowish  undefined  blur  or  cloud,  as 
in  early  senile  cataract.  Posterior  polar  cataract 
can  be  properly  seen  only  with  the  ophthalmoscope. 
It  may  assume  the  form  of  a  smaller  or  larger  dot, 
or  of  several  dots,  or  of  radiating  streaks.  The 
position  of  the  opacity  is  determined  partly  by  its 
remoteness  from  the  pupil,  and  partly  by  the  small 
excursions  it  makes  in  the  various  movements  of  the 
eye,  the  .posterior  pole  of  the  lens  being  imme- 
diately in  front  of  the  centre  of  rotation  of  the 
globe. 

Whenever  practicable,  it  is  desirable  in  all  forms 
of  cataract  to  examine  the  state  of  the  optic  nerve 
and  fundus  of  the  eye.  The  data  thereby  obtained 
may  influence  the  prognosis  and  the  later  treatment. 
When  the  cataract  is  mature  the  pupil  is  uniformly 
white  or  greyish,  and  the  opacity  comes  up  to  and 
seems  to  touch  the  pupillary  edge  of  the  iris,  and 
no  reflex  can  be  obtained  by  means  of  the  ophthal- 
moscope. If  the  cortical  layers  are  not  opaque,  a 
shadow  of  the  iris  can  be  thrown  into  the  lens  by 
means  of  oblique  illumination,  giving  the  appear- 
ance of  a  gap  between  the  opacity  and  the  edge  of 
the  iris.  For  surgical  purposes  it  is  not  necessary 
that  the  whole  of  the  lens-substance  should  be 
opaque  ;  it  is  enough  that  the  cortical  layers  be 
opaque,  for  then  the  connection  between  the 
cortex  and  the  capsule  is  broken,  and  the  endo- 
thelial cells  have  lost  their  power  of  growing  fresh 
lens-fibres.  It  is  not  always  possible  to  estimate 
the  consistency  of  a  cataract  ;  but,  as  a  rule, 
cataracts  which  begin  in  the  cortex,  or  occur  in 
persons  under  the  age  of  thirty  years,  or  are 
rapidly  formed,  are  usually  '  soft  ;  '  such  cataracts 
are  generally  whiter  and  more  opaque  than  harder 
ones,  and  the  opacity  is  often  patchy  or  diffused. 

The  failing  sight  of  chronic  glaucoma  is  some- 
times ascribed  to  cataract.  By  the  ophthalmoscope 
and  by  palpation,  the  error  may  easily  be  avoided. 
When  the  lens  is  not  opaque  in  glaucoma  the 
diagnosis  is  simple,  mere  absence  of  opacity  ex- 
cluding cataract  ;  but  when,  in  glaucoma,  the  lens 
is  also  opaque,  the  diagnosis  may  present  some 
difficulty.  In  chronic  glaucoma  the  characteristic 
symptom  is  increased  hardness  of  the  eyeball. 
Usually  a  history  of  haloes  seen  round  artificial 
light  may  be  elicited,  with  perhaps  attacks  of 
neuralgia  and  redness  of  the  eye.  The  pupils  are 
semi-dilated  and  very  sluggish,  if  not  immobile, 
and  the  anterior  chamber  is  shallow,  and  the  sight 
is  more  impaired  than  the  cataract  accounts  for. 
In  advanced  (absolute)  glaucoma  there  is  an  entire 
abolition  of  the  perception  of  light. 

Prognosis. — Cataract  may  be  considered,  as 
regards  its  prognosis,  from  two  points  of  view  : 
first,  when  it  is  immature,  as  to  its  probable  course  ; 
and,  secondly,  when  it  is  mature,  as  to  the  pro- 
spects of  recovery  of  sight  after  operation.  Some 
cataracts  may  remain  stationary  throughout  a  long 
life  :  such  are  anterior  polar,  anterior  pyramidal, 
and  zonular  cataracts.  Others  progress  slowly, 
such  as  posterior  polar  cataracts.  Cortical  cataracts, 
as  a  rule,  advance  more  rapidly  than  nuclear  ones, 
and  soft  cataracts  more  rapidly  than  hard. 
Generally  the  progress  is  quicker  the  earlier  the 
cataract  occurs,  and  the  closer  its  association  with 
morbid  states  of  the  eye  or  with  injury.  When 
cataracts   are   sharply   defined,    confined   to  the 


equator  of  the  lens,  or  present  only  a  haze  or  blur 
in  or  about  the  nucleus,  or  when  the  cortical  strire 
are  few  and  fine  and  well-defined,  with  clear  inter- 
spaces, and  the  eyes  are  otherwise  healthy,  and  the 
sight  good,  the  progress  will  usually  be  slow  ;  but 
when  the  opacities  are  dense,  irregular,  ill-defined, 
diffuse,  especially  where  they  extend  far  along  the 
anterior  or  posterior  cortical  layers,  with  rapidly 
failing  sight,  or  with  sight  bad  out  of  all  proportion 
to  the  amount  of  actual  opacity,  or  when  there  is 
obvious  irritative  or  inflammatory  disease  of  the 
eye,  or  when  there  is  grave  %'isceral  or  other  con- 
stitutional disease,  such  as  gout,  diabetes,  ne- 
phritis, then  the  progress  will  probably  be  rapid. 
But  it  should  be  remembered  that  cataracts  which 
may  have  been  very  slowly  progressing  may  at  any 
time  take  a  sudden  and  rapid  start  and  progress 
quickly.  The  usual  course,  in  senile  cataract,  is 
from  one  to  four  years  or  more. 

As  regards  mature  cataract,  the  prognosis  in 
reference  to  operation  is  good  in  proportion  as  the 
eye  is  otherwise  sound,  and  the  general  health  good. 
Where  there  is  a  history  of  attacks  of  pain  or  of 
redness  in  the  eye,  or  where  there  are  signs  of  past 
disease,  whether  iritis  or  choroiditis  or  retinitis,  or 
where  there  is  a  high  degree  of  myopia,  or  where 
the  iris  is  discoloured  and  lustreless,  and  sluggish 
or  immobile,  or  where  it  is  tremulous,  or  where  the 
anterior  chamber  is  much  deeper  than  natural  or 
much  shallower,  or  where  there  is  a  chronic 
conjunctivitis,  ciliary  blepharitis,  or  catarrh  of  the 
lacrymal  sac,  or  where  the  tension  of  the  eye  is  too 
high  or  too  low,  the  prognosis  is  more  or  less 
unfavourable.  Nystagmus,  squint — especially  diver- 
gent squint — are  unfavourable  concomitants  ;  and 
the  prognosis  is,  of  course,  less  favourable  when 
it  is  known  that  there  was  antecedent  disease  of  the 
fundus,  or  when,  failing  this  knowledge,  the  percep- 
tion of  light  is  poor,  and  the  projection  bad,  and 
the  field  of  vision  contracted  or  irregular.  Where 
there  is  no  perception  of  light,  the  prognosis  is 
hopeless. 

Treatment. — From  a  medical  point  of  view  the 
treatment  of  cataract  is  rather  preventive  and 
palliative  than  operative. 

Preventive. — Little  can  be  done,  directly,  to 
prevent  many  of  the  embryonic  forms  of  cataract, 
and  those  other  cataracts  which  are  due  to  simple 
diminution  of  the  quantity  of  nutrition,  of  which 
pure  senile  cataract  is  the  type.  On  the  other 
hand,  it  is  at  least  ideally  possible  to  prevent  the 
occurrence  of  many  of  those  cataracts  which  are 
due  to  alterations  of  qziality  of  nutrition.  By  the 
prevention  or  the  avoidance  of  those  general  and 
local  morbid  conditions  which  induce  these  qualita- 
tive alterations,  or  by  their  early  and  effectual 
treatment,  secundum  artem,  by  obedience  to  the 
laws  of  personal  and  public  hygiene,  by  conforming 
to  the  requirements  of  healthy  sight,  by  the 
scientific  correction  of  errors  of  refraction  and 
accommodation,  by  adequate  protection  of  the  eyes 
during  those  occupations  which  entail  risks  of 
physical,  thermal,  or  chemical  injuries,  cataract  may 
often  be  prevented,  or  its  progress  arrested,  if 
perchance  initial  changes  have  already  begun. 

Palliative. — If  opacity  of  the  lens  exists,  but  not 
to  an  amount  sufficient  to  materially  impair  sight,  it- 
is  sometimes  possible,  by  general  and  local  measures, 
to  improve  the  special  nutrition  of  the  lens,  and 
thereby  to  retard  the  progress  of  the  cataract.  In 
some  cases,  where  slight  endothelial  and  cortical 
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opacities  occur  during  transitory  inflammation  of 
the  cornea,  iris,  or  choroid,  or  during  exacerbations 
of  diabetes  and  other  diathetic  diseases,  the  opacities 
may  gradually  disappear  on  the  resumption  of 
normal  nutrition  after  the  subsidence  of  the  inflam- 
mation or  the  amelioration  of  the  general  health. 
But,  except  within  these  narrow  limits,  genuine 
cataractous  opacities  are  incurable  and  irremovable 
by  any  means  known  to  positive  science  other  than 
operation. 

Nevertheless  the  inconveniences  which  attend 
progressing  cataract  may  be  palliated  by  alleviating 
local  irritation,  by  the  use  of  tinted  glasses,  by 
shading  the  eyes  from  bright  light,  by  correction  of 
optical  errors,  or  by  the  use  of  stenopoeic  glasses. 
When  the  opacity,  whether  congenital  or  acquired, 
is  limited  to  the  pupillary  area  of  the  lens,  visi<jn 
may  be  improved  by  moderate  dilatation  of  the 
pupil,  by  means  of  weak  solutions  of  atropine 
(gr.  .J,  to  gr.  i  in  an  ounce  of  water),  or  other 
mydriatic.  In  any  case,  if  the  eyes  be  otherwise 
healthy,  moderate  use  of  the  eyes  may  be  indulged 
in,  short  of  discomfort  and  fatigue. 

Operative. — The  operative  procedures  for  the 
removal  of  cataract  are  :  First,  discission,  or 
kcralony.xis  ((cepos,  horn  [cornea]  ;  vvaaw,  I  prick), 
in  which  the  anterior  capsule  is  torn  by  a  fine  needle 
passed  through  the  cornea.  The  lens-substance, 
being  thereby  exposed  to  the  disintegrating  action 
of  the  aqueous  humour,  gradually  liquefies  and  is 
ultimately  eliminated  by  the  absorbent  vessels. 
Secondly,  discission  with  evacuation.  The  capsule 
is  torn  as  in  discission,  but  the  lens  is  more  freely 
broken  up.  The  fragments  are  then,  or  within  a 
few  days,  removed  by  a  grooved  curette  through  a 
narrow  incision  immediately  within  the  corneal 
margin  (linear  extraction),  or  withdrawn  by  aspira- 
tion through  a  fine  tube  (suction).  The  third 
operation  is  extraction,  in  which  an  incision  is  made 
at  or  near  the  corneal  margin,  the  capsule  divided 
and  the  lens  extruded  by  gentle  pressure.  Until 
quite  recently  a  portion  of  the  iris  was  in  the  modern 
operation  removed  (iridectomy)  at  the  time  of  the 
extraction-operation,  or  a  few  weeks  or  months 
previously  (preliminary  iridectomy).  But  some 
surgeons  now  try  to  dispense  with  the  iridectomy, 
or  only  do  it  when  the  cataract  cannot  otherwise  be 
safely  and  efficiently  removed.  Discission  with  or 
without  evacuation  is  applicable  to  '  soft  '  cataracts, 
while  extraction  is  usually  reserved  for  '  hard ' 
cataracts.  Soft  cataracts  may  be  operated  on 
almost  at  any  time  and  in  any  stage  ;  but  hard 
cataracts  are,  as  a  rule,  not  extracted  until  they  are 
'  mature,'  though  there  are  many  circumstances 
which  may  suggest  and  justify  departure  from  this 
rule.  An  immature  cataract  may  be  operated  on 
whenever  both  eyes  are  so  affected  that  the  patient 
is  unable  to  read  ordinary  print  or  to  follow  his 
occupation  or  profession. 

It  may  here  be  remarked  that  when  zonular 
cataract  is  slight,  and  does  not  cause  appreciable 
impairment  of  sight,  operation  may  be  indefinitely 
deferred.  If,  on  the  other  hand,  the  opacity  is 
more  pronounced,  and  the  degree  of  impairment  of 
vision  is  such  that  education  or  occupation  cannot 
be  comfortably  pursued,  operative  interference  is 
called  for.  The  precise  procedure  will  depend  upon 
circumstances. 

When  the  eye  has  recovered  from  the  effects  of 
the  operation,  spectacle-lenses  are  needed  to  correct 
the  error  of  refraction  due  to  the  absence  of  the 


crystalline  lens  (aphakia  chiriirgica).  Except  in 
very  short-sighted  eyes  convex  lenses  are  required. 
The  strength  of  the  lens  will  depend  upon  the 
refraction  of  the  eye,  but  ordinarily  for  distance  a 
lens  of  about  10  dioptres  (4-inch)  is  needed,  and 
for  near  work  about  14D.  (2|-inch).  If  astigmatism 
[see  Vision,  Defects  of)  be  present,  then  cylindrical 
lenses  must  be  added  to  the  spherical.  In  any 
case,  it  is  desirable  that  an  eye  which  has  been 
operated  on  should  not  be  used  too  soon,  nor,  at 
first,  for  too  long  a  time. 

Sometimes  it  happens  after  the  removal  of  a 
cataract  that,  owing  to  the  presence  of  hazy  or 
opaque  lens-capsule  within  the  pupil,  it  is  not 
possible  to  obtain  useful  vision  by  the  most  accurate 
optical  correction.  It  will  then  be  necessary  to 
tear  through  the  membrane  with  one  or  two  fine 
needles  (needling),  and  thereby  eff'ect  a  clear  opening 
opposite  the  pupil.  John  Tweedy. 

CATARRH  (Kara,  down  ;  and  peco,  I  flow). 
SVNON.  :  Coryza ;  Fr.  Caiarrhc ;  Cory:,a ;  Ger. 
Katarrh  ;  Schnupfcu. 

The  term  catarrh  is  applied  to  inflammation  or 
congestion  of  any  of  the  mucous  membranes, 
attended  with  increased  secretion.  The  term  is, 
however,  often  limited  to  an  inflammatory  affection 
of  the  upper  part  of  the  air-passages.  See  NosE, 
Diseases  of. 

CATARRHAL  (koto,  down  ;  and  ^e'o),  I  flow).— 
Pertaining  to  catarrh,  both  in  its  pathological  and 
clinical  significations — for  example,  catarrhal 
products,  catarrhal  pneumonia,  catarrhal  attack. 

CATHARTICS  ((coflo/pw,  I  cleanse).— This 
word  is  sometimes  used  as  a  synonym  for  purgatives  ; 
but  in  a  more  limited  signification  it  means 
purgatives  of  moderate  activity.    See  Purgatives. 

CAUDATE  NUCLEUS.— .V.r  Corpus  Stria- 

lU.M. 

CAUSTICS  (koi'w,  I  burn).— Definition. 
Substances  or  measures  which  destroy  organic 
tissues  with  which  they  may  be  brought  in  contact. 

Enumeration. — The  caustic  substances  in  most 
conniion  use  are  Potash,  Soda,  and  Lime  ;  Nitric, 
Hydrochloric,  Sulphuric,  Chromic,  Lactic,  and 
Glacial  Acetic  Acids  ;  Red  Oxide,  Acid  Nitrate, 
and  Perchloride  of  Mercury  ;  Carbolic  Acid  ; 
Chloride  of  Zinc  ;  Chloride  of  Antimony  ;  and 
Arsenic.  The  ordinary  caustic  measures  are  the 
galvano-cautery  ;  Paquelin's  cautery  ;  the  red-hot 
iron  ;  and  moxie.    .S'.v  also  Poisons. 

Uses. — Caustics  are  chiefly  employed  to  destroy 
unhealthy,  exuberant,  or  malignant  growths  ;  to 
establish  issues  for  the  purpose  of  counter-irritation 
(sec  Counter-irritation)  ;  and  to  destroy  poisons 
when  introduced  into  the  body  by  breach  of  the 
external  surface.  T.  Lauhe'r  Brunton. 

CAUTERETS,  in  the  French  Pyrenees. — 

Sulphur-waters.    Sec  Mineral  Waters. 

CAVERNOUS. — A  peculiar  quality  of  sounds 
heard  on  auscultation  of  the  lungs,  indicative  of  the 
presence  of  a   cavity.    See  Physical  E.kaiiina- 

'JION. 

The  term  is  also  used  to  denote  a  special  kind  of 
tissue  consisting  of  fibrous  trabeculre  arranged  to 
form  intercommunicating  spaces,  found  in  the  penis 
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and  in  some  varieties  of  new-growth.  See 
Tumours  ;  Angioma. 

CAVITY,  Pulmonary. — Synon.  :  Vomica; 
Fr.  Vomique  ;  Ger.  Lii?igengcsc]iwiir. 

Definition. — A  cavity  is  a  hollow  space  in  the 
substance  of  the  lung,  formed  by  destruction  of 
pulmonary  tissue.  Spaces  due  to  dilatation  of 
normally  existing  channels,  such  as  the  bronchi,  are 
not  properly  called  cavities  unless  the  surrounding 
substance  of  the  lung  is  invaded  and  forms  part  of 
the  wall.  The  term  is  sometimes  unnecessarily 
restricted  to  such  cavities  onl)'  as  communicate  with 
a  bronchus. 

Etiology. — (i)  The  great  majority  of  pulmonary 
cavities  are  due  to  the  softening  of  tubercular  foci  : 
it  is  therefore  to  tubercular  cavities  that  reference 
will  here  be  principally  made  ;  (2)  the  next  most 
frequent  cause  of  excavation  of  the  lung  is  ulcera- 
tion extending  through  the  wall  of  a  dilated  bron- 
chial tube  (bronchiectasis)  ;  other  causes  are  (3) 
the  action  of  rarer  forms  of  micro-organism,  such  as 
actinomyces  or  aspergillus  ;  (4)  abscess  of  the  lung, 
due  either  to  acute  lobar  or  lobular  pneumonia, 
to  extension  from  the  pleural  or  abdominal  cavities, 
to  pyjemia,  or  to  inhaled  foreign  bodies  (coins, 
tracheotomy  tubes)  ;  (5)  gangrene  of  the  lung  ;  (6) 
ulceration  of  new-growths  ;  (7)  hydatid  cysts,  the 
contents  of  which  have  been  evacuated,  may  form 
spaces  closely  resembling  true  cavities. 

Mode  of  Formation. — (i)  Ttthcratlar  cavities. 
The  deposit  of  tubercle-bacilli  in  the  lung  is 
followed  by  the  formation  of  the  small  inflammatory 
nodules  known  as  tubercles  or  grey  granulations. 
Around  these  is  a  zone  of  inflaminatory  consolida- 
tion of  the  lung.  As  the  process  spreads,  masses  of 
these  tubercles  coalesce  and  considerable  areas  of 
consolidation  may  result.  At  the  periphery  of  these 
areas  much  inflammatory  fibrous  tissue  is  frequently 
formed.  Partly  owing  to  the  cutting-off  of  the  blood- 
supply  to  the  central  portions  of  the  consolidated 
mass  by  the  contraction  of  this  fibrous  tissue,  and 
partly  by  the  direct  action  of  the  toxins  of  the 
tubercle-bacillus,  necrosis  of  the  central  portions  of 
the  solid  area  is  brought  about.  The  process  is  that 
known  as  caseation  {see  Caseation).  In  course 
of  time  the  destructive  process  invades  the  wall  of 
a  bronchial  tube,  which  gives  way  and  permits  the 
.entry  of  the  caseous  material  into  the  air-passages. 
This  is  then  coughed  up,  and  the  space  in  which  it 
originally  lay  remains  empty,  constituting  a  cavity. 

(2)  In  the  condition  known  as  bronchiectasis 
dilatation  of  the  bronchi  in  some  portion  of  the 
lung  occurs,  and  stagnation  of  the  contents  of  these 
tubes  takes  place  {see  Bronchi,  Diseases  of:  4. 
Bronchiectasis).  Decomposition  of  the  retained 
secretion  ensues ;  the  walls  of  the  bronchus  are 
irritated  b^  the  products  of  putrefaction,  and  ulcera- 
tion is  the  result.  The  process  extends  into  the 
surrounding  lung-tissue,  which  is  generally  already 
the  seat  of  chronic  interstitial  fibrosis,  and  thus 
irregular  excavations  are  formed.  The  relation  of 
such  cavities  to  the  original  bronchus  is  often 
difficult  to  trace :  the  fact  that  an  inflamed  and 
expanded  bronchial  tube  enters  and  leaves  the 
cavity,  and  that  traces  of  bronchial  tissue  may  be 
found  in  its  wall,  together  with  the  existence  of 
dilatation  of  bronchi  in  surrounding  parts,  may 
throw  light  on  the  nature  of  the  process. 

Varieties  of  Cavity. — According  to  the  acute- 
ness  or  chronicity  of  the  disease  from  which  the 


excavation  results,  and  the  subsequent  changes 
which  may  take  place,  cavities  present  very  different 
characters.  In  the  most  acute  cases  of  tuberculosis, 
as  in  instances  of  abscess  or  gangrene  of  the  lung, 
the  cavity  consists  of  an  irregular  space,  with 
softened  ragged  walls,  lying  in  the  midst  of  con- 
solidated or  partly  consolidated  lung-tissue.  If 
gangrene  has  occurred  the  walls  may  be  black, 
sloughy,  and  very  foetid  :  in  any  case  they  will  be 
soft  and  friable,  with  shreds  of  necrotic  tissue 
adherent  to  their  surfaces.  In  less  acute  cases, 
cunstituting  the  majority  of  tubercular  cavities, 
the  walls  are  less  soft  and  ragged,  consisting  to  a 
great  extent  of  fibrous  tissue,  the  result  of  chronic 
inflammation  of  interlobular  septa  ;  to  their  surfaces 
masses  of  caseous  material  may  be  seen  here  and 
there  adherent.  In  still  more  chronic  cases  the 
walls  may  wholl}'  consist  of  fibrous  tissue,  lined  by 
a  thin  layer  of  granulations.  The  walls  are  then 
smooth  and  firm,  and  the  cavity  will  tend  to  have 
a  more  distinctly  rounded  shape,  owing  to  obli- 
teration of  irregular  outgrowths  by  contraction  of 
the  fibrous  capsule.  This  appearance  is  presented 
by  old  cavities  in  which  the  actual  process  of 
destruction  has  ceased  and  the  disease  become 
quiescent.  The  process  may,  however,  at  any 
time  again  become  active  and  ulceration  take 
place  in  the  walls,  so  that  mixed  forms  of  cavity 
result,  in  which  the  walls  are  smooth  and  resistent 
in  some  places,  and  ragged  and  ulcerated  in  others. 

Contents. — Since  an  active  cavity  is  practically 
an  abscess,  the  contents  of  such  consist  largely  of 
pus — that  is,  of  leucocytes  and  albuminous  fluid. 
In  tubercular  cases  this  will  be  mixed  with  caseous 
material  which  may  contain  elastic  fibres  from  the 
broken-down  lung-tissue.  The  walls,  even  of 
quiescent  cavities,  often  continue  to  secrete  puru- 
lent material,  so  that  expectoration  may  continue 
after  active  disease  has  ceased.  In  bronchiectatic 
cavities  and  in  some  tubercular  vomicce  the  contents 
are  very  offensive  owing  to  putrefaction,  and  cause 
the  breath  of  the  patient  to  be  intolerably  foetid. 
Rarely  in  old  cavities  organisms  from  the  air  may 
effect  a  lodgment,  and  moulds,  such  as  aspergillus, 
may  grow  on  the  walls  and  appear  in  the  expec- 
toration. In  cases  due  to  actinomycosis  small 
yellowish  masses  of  the  ray-fungus  may  be  found  in 
the  pus. 

Blood-vessels  in  Cavities. — In  the  pro- 
cess of  excavation  blood-vessels,  being  more 
resistent  than  the  other  tissues,  may  remain 
for  long  periods  intact.  Thus  bands  consisting 
of  blood-vessels,  with  a  certain  amount  of 
fibrous  tissue,  may  frequently  be  seen  crossing 
tubercular  cavities.  In  course  of  time  the  walls  of 
such  vessels  are  invaded  by  the  inflammation,  and 
thrombosis  with  obliteration  of  the  lumen  generally 
results.  In  some  cases,  however,  the  wall  of  the 
vessel  is  weakened  without  the  occurrence  01 
thrombosis  ;  dilatation  results  and  an  aneurysm  is 
formed.  This  will  tend  to  fill  the  cavity  while 
the  latter  is  small,  and  to  increase  gradually  along 
with  it.  Sooner  or  later  a  point  is  reached  when 
no  further  expansion  of  the  vessel  wall  can  take 
place,  and  rupture  of  the  aneurysm  occurs,  leading 
to  profuse  and  even  fatal  haemorrhage.  In  rarer 
cases  direct  ulceration  of  a  vessel  may  take  place 
before  thrombosis  has  been  effected  within  it,  and 
hemorrhage  may  again  be  the  result.  Vessels 
running  in  the  walls  of  cavities  are  specially 
liable  to  be  thus  eroded  ;  and  this  cause  of  bleeding 
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is  not  uncommon  in  connection  with  hionchiectatic 
cavities,  and  with  those  resulting  from  the  ulcera- 
tion of  malignant  growths. 

Seat  and  Distribution. — Tubercular  cavities 
occur  most  frequently  in  the  upper  lobes  of  the 
lungs.  The  two  sides  of  the  body  are  affected 
with  practically  equal  frequency,  and  both  lungs 
are  often  the  seats  of  excavation  at  the  same 
time.  In  some  instances  only  a  single  cavity  may 
be  found,  and  may  vary  in  size  from  that  of  a  pea 
to  a  chasm  occupying  a  whole  lobe  of  the  lung. 
In  other  cases  many  cavities  occur  together,  a 
whole  lobe,  or  even  more  than  one,  being  honey- 
combed with  excavations.  These  may  communi- 
cate one  with  another,  and  may  ultimately  coalesce 
to  form  a  single  cavity.  Partial  septa  are 
frequently  found  in  vomica",  constituting  the 
remains  of  partitions  which  originally  separated 
distinct  spaces.  Tubercular  cavities  in  the  lower 
lobes  are  not,  however,  very  uncommon,  and 
retention  of  the  secretions  with  consequent  decom- 
position may  occur  in  these  as  in  bronchiectatic 
cavities,  which  usually  occupy  this  position. 

Effects. — The  existence  of  cavities  in  the 
lung,  surrounded  by  tissue  in  a  condition  of  chronic 
inflammatory  fibrosis,  causes  alteration  in  the  shape 
of  the  chest-walls  and  in  the  relative  positions  of 
the  thoracic  viscera.  The  tendency  of  fibrous 
tissue  to  contract  being  aided  in  this  case  by  the 
existence  of  hollow  spaces  which  offer  no  obstacle 
to  the  process,  there  takes  place  a  considerable 
shrinkage  of  the  aft'ected  part.  By  this  means 
the  size  of  the  cavity  is  reduced  (although 
it  is  probaljle  that  a  vomica  when  once  formed 
never  completely  disappears),  and  owing  to  the 
existence  of  pleural  adhesions  the  thoracic  wall  is 
drawn  in  and  the  diaphragm  elevated  into  the 
chest.  If  only  one  lung  is  affected  the  sound  lung 
of  the  opposite  side  expands  so  as  to  occupy  more 
space  and  do  more  work  (vicarious  emphysema). 
At  the  same  time,  owing  to  diminished  support 
from  the  shrinking  lung  and  occasionally  to  the 
actual  traction  of  adhesive  bands,  the  heart  is 
moved  from  its  normal  position  and  may  be  found 
beating  in  the  left  axilla  if  the  left  lung  be  shrunken, 
or  to  the  right  of  the  sternum  in  cases  of  right-sided 
cavities.  In  patients  with  old  and  very  extensive 
cavities,  the  alteration  in  the  shape  of  the  thorax 
may  be  so  great  that  actual  curvature  of  the  spine 
is  produced,  the  concavity  of  the  curve  being 
towards  the  affected  side. 

In  the  majority  of  cases  adhesion  takes 
place  between  the  two  surfaces  of  the  pleura  over 
an  excavated  spot.  Rarely  in  the  absence  of  this 
protective  process  the  vomica  may  extend  and 
burst  into  the  general  pleural  cavity,  causing 
pneumothorax.  The  constant  drain  of  pus  from  a 
chronic  cavity,  and  the  absorption  of  bacterial 
toxins  from  it,  may  finally  result  in  the  onset  of 
amyloid  (lardaceous)  degeneration  of  other  organs. 

Diagnosis. — The  phenomena  from  which  it  is 
possible  to  infer  the  existence  of  a  cavity  in  the 
lung  are  dealt  with  at  length  in  the  article  on 
I'HYSICAI,  Examination.  Little  can  be  learned 
from  inspection  of  the  chest,  since  fibrosis  of  the 
lung  without  excavation  is  capable  of  giving  rise 
to  great  retraction  of  the  thoracic  wall.  Percussion 
is  of  value  in  some  cases.  It  is  necessary  to  bear 
in  mind  that,  although  percussion  over  a  cavity 
should,  and  does,  give  rise  to  a  tympanitic  note 
imder   favourable    circumstances,    in    the  great 


majcjrity  of  instances  this  resonance  is  modified  by 
the  existence  of  a  layer  of  solidified  lung  between 
the  chest-wall  and  the  cavity,  and  also  frequently 
by  thickening  of  the  pleura  overlying  the  affected 
area.  It  is  thus  only  in  cases  of  very  superficial 
cavities  that  tympanitic  resonance  is  obtainable. 
Usually  the  normal  percussion-note  is  impaired 
over  a  vomica,  the  sound  obtained  being  often  of 
a  high-pitched  '  boxy '  character,  which  is  very 
suggestive  but  not  distinctive  of  excavation.  By 
very  vigorous  percussion,  the  patient's  mouth  being 
open,  it  is  possible  to  elicit  the  '  cracked-pot  ' 
sound  ;  but  it  is  inadvisable  to  use  the  amount  of 
force  needful  to  elicit  this  phenomenon,  owing  to 
the  danger  always  existing  of  setting  up  hajmor- 
rhage  from  some  weakened  or  aneurysmal  vessel. 
In  the  case  of  very  large  cavities  with  fluid  con- 
tents, alteration  of  the  posture  of  the  patient  from 
the  vertical  to  the  horizontal  position,  or  vice  versa, 
may  cause  changes  in  the  percussion-signs,  com- 
prising alterations  both  in  the  respective  areas  of 
resonance  and  dulness,  and  in  the  quality  of  the 
sound  obtained.  The  most  characteristic  sign 
audible  on  listening  over  a  cavity  is  the  so-called 
cavernous  or  amphoric  breath-sound.  This  differs 
from  bronchial  or  tubular  breathing  in  the  deeper 
pitch  of  the  note  and  in  possessing  a  certain 
musical  quality  which  has  been  compared  to  the 
sound  obtained  by  blowing  across  the  neck  of  a 
bottle.  Vocal  sounds  are  increased  over  a  cavity, 
and  occasionally  a  peculiar  resonating  effect  is 
produced  within  it.  Whispering  pectoriloquy  is 
also  very  marked,  but  is  not  distinctive  of 
excavation,  as  it  may  be  heard  equally  clearly 
over  consolidated  lung.  Air  passing  through 
liquid  contained  in  a  cavity  gives  rise  to  bubbling 
sounds  (rales)  of  peculiar  hollow  metallic  quality, 
and  the  dropping  of  fluid  from  the  roof  of  a  large 
vomica  may  occasionally  produce  '  metallic  tink- 
ling.' The  bell-sound  may  also  be  heard  over 
large  empty  cavities  on  tapping  one  coin  upon 
another  placed  against  the  chest-wall.  When  the 
patient  coughs  splashing  of  the  fluid  in  the  cavity 
may  result  and  be  audible  to  the  observer,  and  the 
sound  of  the  cough  may  like  the  voice  be  resonated 
in  the  cavity.  At  the  end  of  the  effort  of  coughing 
a  peculiar  suction-sound  (' post-tussic  suction') 
may  be  heard  over  a  vomica,  comparable  to  that 
produced  by  the  sudden  expansion  of  a  wet  india- 
rubber  ball. 

It  must  be  distinctly  understood  that  the  pheno- 
mena just  enumerated  do  not  occur  in  the  case  of 
all  cavities,  some  or  all  of  them  being  absent  in  the 
great  majority  of  instances.  It  is  probably  impos- 
sible to  ascertain  the  existence  of  a  cavity  less  than 
one  inch  in  diameter,  and  spaces  even  of  this  size 
may  be  entirely  latent  if  deeply  situated.  The  two 
most  valuable  signs  are  probably  the  '  boxy '  per- 
cussion-note and  cavernous  breathing.  If  the 
bronchus  leading  to  a  cavity  become  blocked,  all 
characteristic  signs  on  auscultation  will  necessarily 
be  absent. 

Prognosis. — No  patient  in  whom  a  pulmonary 
cavity  exists  can  be  said  to  be  free  from  danger. 
The  principal  risk  is  always  that  of  the  occurrence 
of  hemorrhage,  since  it  is  impossible  to  make  sure 
of  the  absence  of  aneurysmal  dilatation  of  vessels 
crossing  the  cavity,  while  further  ulceration  of  the 
walls  leading  to  vascular  erosion  may  at  any  time 
occur.  Apart  from  this  danger,  the  outlook  is  not 
necessarily  bad.    It  is  now  well  established  that  in 
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tuberculosis  arrest  of  the  disease  may  take  place 
at  any  stage,  and  that  even  after  extensive  excava- 
tion has  occurred  the  malady  may  become  quiescent 
and  the  patient  recover  a  fair  measure  of  health  and 
activity.  In  individual  cases  judgment  as  to  the 
probable  future  course  must  be  based  upon  a  review 
of  all  the  circumstances.  Gain  of  weight,  absence 
of  fever  and  sweating,  good  digestion,  and  regular 
sleep  point  to  quiescence  of  the  disease.  Long 
previous  duration  apart  from  signs  of  marked 
deterioration  of  health  is  in  favour  of  continued 
chronicity.  The  presence  of  some  cough  and  expec- 
toration in  such  cases  is  not  necessarily  of  evil  import, 
since  a  cavity  may  continue  to  secrete  for  an  in- 
definite period.  Even  the  presence  of  tubercle- 
bacilli  in  the  sputum  is  not  of  necessity  evidence 
of  active  tuberculosis,  since  it  seems  that  these  or- 
ganisms may  continue  to  exist  as  saprophytes  after 
they  have  ceased  to  do  active  mischief. 

Treatment. — In  cases  with  tubercular  excavation 
of  the  lung,  the  treatment  is  that  of  the  general 
condition  (see  Phthisis),  and  no  special  modification 
need  be  introduced  owing  to  the  existence  of  a 
cavity.  When  the  disease  has  reached  this  stage, 
however,  and  is  still  active,  it  is  not  advisable  to 
send  the  patient  away  from  home  either  for  a  sea- 
voyage  or  for  residence  at  a  distance,  on  account  of 
the  danger  of  heemorrhage.  When  the  disease  has 
become  quiescent,  cases  with  cavities  may  be  much 
benefited  by  residence  in  such  climates  as  permit  of 
continuous  life  in  the  open  air  without  danger  of 
chill.  Wintering  abroad  is  generally  advisable, 
and  it  is  important  that  those  affected  should  not 
remain  contented  with  the  good  results  of  one  such 
winter  sojourn,  but  should  be  encouraged  to  spend 
two  or  three  winters  away  from  home  (Mitchell 
Bruce). 

Treatment  directed  to  the  cavity  itself  may  be 
necessary  in  cases  in  which  the  contents  stagnate 
and  putrefy.  Here  much  may  be  done  by  means  of 
medicated  inhalations.  Eucalyptus  oil  or  terebene 
may  be  used  as  a  moist  inhalation,  one  drachm  of 
either  fluid  being  put  into  a  pint  of  hot  water  and 
the  patient  directed  to  inhale  the  steam  thrice  or 
more  daily.  A  kettle  of  water  containing  a  small 
quantity  of  one  of  these  substances  kept  simmering 
in  the  sick-room  is  of  the  greatest  service  in  render- 
ing the  atmosphere  around  the  patient  tolerable  to 
others.  Dry  inhalations  may  be  given  on  an  oro- 
nasal  respirator,  and  may  consist  of  a  few  drops  of 
a  mixture  of  equal  parts  of  spirit  of  menthol,  oil  of 
eucalyptus,  and  spirit  of  chloroform,  used  for  half 
an  hour  three  times  a  day  or  oftener.  In  basal 
cavities,  the  fostor  of  which  does  not  yield  to  these 
remedies,  intralaryngeal  injections  may  be  practised 
with  apparent  benefit.  The  injection  is  made 
through  the  glottis  with  a  special  curved  syringe, 
guided  by  the  laryngoscopic  mirror,  the  patient 
being  directed  to  lean  over  towards  the  affected 
side,  to  ensure  gravitation  of  the  fluid  towards  the 
seat  of  the  cavity.  A  solution  of  menthol  in  olive 
oil  forms  a  very  suitaVjle  fluid  for  such  injection. 
Injections  by  means  of  a  hypodermic  needle  passed 
directly  into  pulmonary  cavities  at  the  apex  and 
elsewhere  have  been  tried,  but  are  not  to  be  recom- 
mended for  general  use.  Surgical  interference  is 
necessary  in  some  cases  of  gangrene  of  the  lung  or 
abscesses  that  drain  badly.  It  is  impossible  to  lay 
down  general  rules  as  to  the  indications  for  such 
treatment.  If  very  foetid  expectoration  continue  in 
spite  of  medical  remedies,  and  if  the  patient's 


general  condition  be  deteriorating  owing  to  absorp- 
tion of  septic  products,  the  question  of  incision  and 
drainage  of  the  cavity  must  be  carefully  considered. 
Resection  of  portions  of  one  or  more  ribs  will  pro- 
bably be  necessary,  if  operation  be  decided  upon  in 
order  to  secure  free  drainage.  In  cases  of  quies- 
cent cavities  with  resulting  deformity  of  the 
chest,  carefully  planned  and  graduated  gymnastic 
exercises  are  of  use  to  exercise  the  muscles  and 
lessen  deformity.  Residence  at  high  altitudes  is 
sometimes  beneficial  in  such  cases,  owing  to  the 
tendency  which  it  exerts  to  cause  expansion  of 
existing  healthy  lung-tissue.  See  Climate, 
Treatment  of  Disease  by. 

W.  Cecil  Bosanquet. 

CELL  [cella,  a  cell  in  a  honeycomb  ;  a  closed 
chamber). — The  term  'cell'  was  for  a  long  time 
applied  in  anatomy  to  various  spaces  in  the  body 
large  enough  to  be  recognisable  by  the  naked  eye  ; 
hence  '  cellular '  tissue,  a  name  which  has  been 
used  to  designate  areolar  or  connective  tissue.  But 
the  word  came  afterwards  to  be  applied  by  botanists 
in  an  entirely  different  sense,  namely,  to  the  hollow, 
bladder-like  particles  of  which  many  of  the  parts  of 
plants  were  shown  by  the  microscope  to  be  com- 
posed ;  and  the  name  was  extended  so  as  to  apply 
to  similar  particles  in  the  animal  body.  It  has  since 
been  retained  and  used  in  histology  in  that  sense, 
although  it  has  long  been  recognised  that  these 
particles,  whether  in  plants  or  animals,  but  es- 
pecially in  the  latter,  do  not  necessarily  conform  to 
the  original  definition  of  a  cell,  the  principal  factor 
in  which  was  the  presence  of  a  definite  cell-wall. 

Cells  may  be  either  free  or  fixed.  Instances  of 
free  cells  are  to  be  found  in  the  white  corpuscles  or 
leucocytes  which  occur  in  blood,  in  lymph,  and  in 
pus,  and  which  constitute  the  bulk  of  lymphatic  or 
lymphoid  (adenoid)  tissue.  As  instances  of  fixed 
cells  may  be  mentioned  the  various  kinds  of  epi- 
thelial cells  ;  the  cells  of  the  connective  tissues,  in- 
cluding cartilage  and  bone  ;  the  cells  of  nervous 
tissue  ;  and  those  which  constitute  the  several  kinds 
of  muscular  fibres.  To  these  may  be  added  the 
cells  of  most  tumours. 

All  the  cells  in  the  body  can  be  shown  to  have 
been  ultimately  derived  from  the  ovum,  or  egg-cell, 
which,  after  impregnation  by  and  union  with  a 
spermatozoon  or  sperm-cell,  divides  at  first  into 
two,  these  again  into  two,  and  so  on  by  a  binary 
process  of  subdivision  until  a  small  mass  of  cells  is 
ultimately  produced.  As  the  cells  continue  to 
multiply,  this  mass  presently  becomes  hollowed  out 
by  the  accumulation  of  fluid  in  its  interior,  and  is 
converted  into  a  vesicle,  the  wall  of  which  is  even- 
tually found  to  show  an  arrangement  of  its  compo- 
nent cells  in  three  layers,  which  collectively  form 
the  blastoderm.  The  three  layers  are  termed  re- 
spectively, from  without  in,  the  epiblast,  mesoblast, 
and  hypoblast,  or  ectoderm,  mesoder??!,  and  ento- 
derm, and  give  origin  in  course  of  development  to 
the  different  tissues  and  organs  of  the  body.  The 
epiblast  produces  the  cuticle  and  nervous  tissues, 
and  the  essential  parts  of  the  sense-organs  ;  the 
mesoblast  the  muscular  and  connective  tissues,  in- 
cluding the  blood  and  blood-vessels  ;  the  hypoblast 
forms  the  epithelium  of  the  alimentary  canal,  and  of 
the  glands  which  open  into  it,  including  the  epi- 
thelium of  the  pulmonary  air-passages. 

Cells  vary  very  much  in  size,  but  few  are  large 
enough  to  be  visible  to  the  naked  eye.    Every  cell 
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in  the  body  possesses  one  or  more  nuclei,  although 
in  some  cells,  in  consequence  of  chemical  alterations, 
the  nucleus  may  have  disappeared  completely.  Such 
cells  are,  however,  no  longer  living  and  active,  and 
undergo  only  passive  changes  ;  of  the  living  cell 
the  nucleus  appears,  at  least  in  all  the  higher 
animals  and  plants,  to  be  an  essential  part. 

The  main  part  of  the  cell,  in  which  the  nucleus 
is  embedded,  is  known  as  the  cell-body  or  cell- 
siibstance.  In  most  cells  it  is  chiefly  formed  by  a 
soft  albuminous  material,  named  protoplasm.  It  is 
upon  the  presence  of  this  material  that  the  so-called 
'  vital  '  phenomena  which  are  manifested  by  the 
cell  obviously  depend,  such  as  the  amoeba-like 
movements  or  changes  of  shape  which  are  exhibited 
by  free  cells  such  as  the  white  blood-corpuscles  ; 
the  production,  storage,  and  eventual  expulsion 
from  the  cell  of  materials  which  are  to  take  part  in 
the  formation  of  the  secretions,  as  in  the  fixed  cells 
of  glands  ;  and  the  internal  changes,  molecular  or 
molar,  which  result  in  the  wave-like  transmission  of 
impulses  or  movements,  as  is  seen  in  the  manifesta- 
tions of  activity  which  occur  in  muscle  and  nerve,  and 
in  ciliated  cells.  Most  of  these  changes  are  or  may 
be  produced  or  modified  by  the  incidence  of  external 
stimuli  ;  and  the  property  by  virtue  of  which  the 
protoplasm  responds  to  these  or  other  (unknown) 
stimuli  is  termed  its  '  irritability '  or  '  excitability. ' 

When  protoplasm  is  examined  chemically  in  the 
dead  state  it  is  found  to  be  mainly  composed,  be- 
sides water,  of  certain  forms  of  globulin  and  albu- 
men, which  do  not  materially  differ  from  those  which 
occur  in  fluids,  such  as  egg-albumen  and  blood- 
serum,  which  exhibit  none  of  the  phenomena  of 
life.  But  there  is  reason  to  believe  that  the 
molecular  constitution  of  the  protoplasm  is  very 
different  during  life  from  that  which  is  found  after 
death,  being  in  the  former  condition  of  especially 
unstable  character  and  undergoing  changes  with 
great  readiness.  It  is  indeed  in  the  highest  degree 
probable  that  chemical  and  physical  changes  are 
continually  proceeding  during  life,  and  that  the 
chemical  changes  are  of  two  antagonistic  kinds,  the 
one  kind  tending  to  produce  a  building  up  of  fresh 
protoplasmic  substance  from  the  proteid  and  other 
material  supplied  by  the  blood  and  lymph,  and  the 
other  kind  tending  to  produce  a  breaking  down  of 
such  substance,  and  a  formation  of  simpler  products. 
To  those  two  hypothetical  antagonistic  processes 
which  proceed  during  life,  the  terms  anabolic  and 
katabatic  have  been  applied,  while  to  the  whole  of 
the  chemical  changes  which  go  on,  both  in  the  in- 
dividual cells  and  in  the  collective  organism,  the 
name  metabolism  is  given. 

The  forms  assumed  by  the  cells  are  very  various  : 
thus  they  may  be  spherical,  ovoidal,  spindle-shaped, 
flattened  or  scale-like,  columnar,  stellate — in  short, 
of  any  conceivable  shape.  Fixed  cells  retain  the 
same  shape  for  an  indefinite  time,  or  undergo  only 
passive  alterations  ;  free  cells  are  frequently  ob- 
served to  alter  their  shape  continually  by  the 
spontaneous  protrusion  and  retraction  of  processes 
of  their  protoplasm  (pseiidopodia).  These  spon- 
taneous changes  or  amoeboid  movements  may,  under 
certain  circumstances,  produce  an  actual  locomotion 
of  the  cell,  as  is  noticed  to  occur  in  the  process  of 
diapedesis,  or  passage  of  the  white  blood-corpuscles 
through  the  walls  of  the  capillaries  and  venules. 

Cells  may  lie  scattered  and  isolated  in  a  tissue,  or 
they  may  be  united  hy  their  processes  into  a  net- 
work, as  in  the  connective  tissues,  or  closely  packed 


and  joined  edge  to  edge  to  form  either  a  mem- 
branous stratum  or  a  solid  mass  of  cells,  which  may 
constitute  the  bulk  of  the  tissue  to  which  the  cells 
belong,  as  in  the  epithelial  tissues.  Or  the  cells  of 
a  tissue  may  undergo  special  development  and 
structural  modification,  associated  with  the  assump- 
tion of  special  properties  of  conduction  and  con- 
tractility, as  in  the  nervous  and  muscular  tissues. 
In  ciliated  epithelium  the  protoplasm  of  the  cell  is 
prolonged  at  the  free  border  into  minute  hair-like 
projections,  which  during  life  execute  a  spontaneous 
lashing  movement  (vibiatile  cilia). 

In  spite  of  the  numerous  researches  which  have 
been  made  of  late  into  the  structure  of  cells,  very 
little  is  known  positively  regarding  the  structure  of 
the  protoplasm.  Until  a  comparatively  recent  date 
it  was  described  as  entirely  without  structure  ;  and 
in  many  cells,  especially  those  of  the  free  type,  it  is 
difficult  to  make  out  any  definite  appearance  of 
structure,  especially  in  the  living  condition.  It  is 
true  that  under  the  influence  of  certain  hardening 
re-agents,  such  as  alcohol  and  chromic  acid,  a  reti- 
cular appearance  is  produced  in  protoplasm,  but  the 
same  appearance  can  equally  well  be  produced  in 
solutions  of  albumen  and  mucin  under  similar  cir- 
cumstances, so  that  the  reaction  in  question  by  no 
means  proves  that  the  apparent  structure  is  pre- 
formed ;  and  it  is  still  the  opinion  of  some  histolo- 
gists  that  protoplasm  is  essentially  structureless.  It 
is  certain,  however,  that  in  many  fixed  cells  a  net- 
work may  be  observed  even  in  the  living  condition, 
the  nodes  of  the  network  causing  a  characteristic 
finely  granular  appearance  in  the  protoplasm  ;  and 
most  cytologists  accordingly  describe  the  living  sub- 
stance of  a  cell  as  being  composed  of  a  spongework 
{spongioplasiii  or  reticulum),  and  interstitial  matter 
or  matrix  occupying  the  meshes  of  the  spongework 
{hyaloplasm  or  cnchylema).  Whether  the  vital 
phenomena  exhibited  by  protoplasm  depend  upon 
the  spongioplasm  or  the  hyaloplasm,  or  belong  to 
both  these  parts  of  the  living  substance,  is  entirely 
unknown. 

The  protoplasm  of  a  cell  may  contain  other 
materials  embedded  in  its  sul)stance,  which  may 
either  have  l:)een  formed  by  the  protoplasm  from 
materials  obtained  from  the  blood,  or  in  the  case  of 
'  free  cells '  may  have  been  taken  bodily  into  the 
cell-protoplasm  by  aid  of  the  amteboid  movements 
of  which  these  cells  are  capable  (inception  of  parti- 
cles). These  materials  may  be  in  the  form  of 
granules  of  albuminous,  fatty,  or  carbohydrate 
nature,  or  of  globules  of  watery  fluid  containing 
substances  in  solution  (vacuoles).  Such  non-proto- 
plasmic ingredients  of  the  cell-substance,  when 
occurring  within  the  cell  as  ordinary  products  of  its 
nutrition,  are  collectively  termed  deuteroplasm. 
This  term  also  includes  such  portions  of  protoplasm 
as  may  have  become  converted  within,  or  at  the  sur- 
face of,  the  cell  into  non-living  material,  as  when  the 
external  layer  of  protoplasm  becomes  transformed 
by  physical  and  chemical  alterations  into  a  firmer 
and  more  resisting  covering  to  the  cell,  which  thus 
becomes  invested  with  a  cell-mall.  Pathological 
changes  in  cells  are  usually  due  to  abnorrrial  chemical 
transformations  of  the  protoplasm,  which  in  this 
case  are  usually  termed  degenerations,  such  as  the 
fatty,  mucous,  and  colloid. 

The  protoplasm  of  many  cells,  especially  of  free 
cells,  such  as  the  white  blood-corpuscles  and  the 
marrow-cells,  contains  gratiulcs,  embedded  in  the 
protoplasm,  which  are  of  a  proteid  or  nucleo-proteid 
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nature  and  appear  to  be  special  products  of  the 
cell-metabolism.  They  are  not,  however,  all  chemi- 
cally identical,  for  while  some  are  stained  more 
readily  by  basic  dyes  {basophile  granules),  others 
take  up  acid  dyes  {oxyphile  granules),  while  others 
react  to  both  basic  and  acid  dyes  {atnphophile),  and 
others  again  most  readily  to  neutral  stains  (neutro- 
phile  granules). 

Every  cell  in  the  body  possesses  at  least  one 
nucleus,  but  some  cells  may  have  two  or  three  nuclei  ; 
and  others,  such  as  the  giant-cells  which  are  met 
with  in  normal  red  marrow  and  in  certain  patholo- 
gical formations,  may  contain  a  large  number.  The 
nucleus  of  a  cell  is  usuallj'  spherical ;  it  is  situated 
near  the  centre  of  the  cell,  and  appears  to  possess 
the  function  of  presiding  over  the  nutritive  changes 
of  the  protoplasm,  as  well  as  that  of  initiating  the 
division  of  the  cell. 

Most  nuclei  have  a  well-marked  reticular  struc- 
ture, which  is  visible  even  in  the  living  cell  unaltered 
by  reagents.  The  filaments  of  the  network  have 
the  property  of  becoming  darkly  stained  by  haema- 
toxylin  and  many  other  staining  reagents  ;  hence 
the  substance  of  which  they  are  composed  has  been 
termed  chromatin,  to  distinguish  it  from  the  part  of 
the  nucleus  which  remains  unstained,  and  which  is 
termed  in  contradistinction  achro/nalin.  The  fila- 
ments are  aggregated  at  the  surface  of  the  nucleus 
into  a  closely  reticulated  membrane  which  serves  to 
limit  the  nucleus  externally.  The  nodes  of  the  net- 
work, as  seen  in  optical  sections  of  the  nucleus,  give 
the  latter  a  coarsely  granular  appearance,  especially 
because  the  substance  of  the  filaments  tends  to 
become  aggregated  at  the  nodes.  Besides  these 
aggregations  there  are  usually  present  in  the  nucleus 
one  or  two  larger  masses  of  chromatin,  staining 
somewhat  differently  from  the  rest,  and  not  always 
situated  at  a  node  of  the  nucleus-network.  To 
these  larger  masses  the  term  nucleoli  is  applied. 
In  some  nuclei  the  usual  network  is  replaced  by  a 
sort  of  convoluted  skein  of  nuclear  filaments,  the 
latter  being  somewhat  thicker  than  usual,  and  ex- 
hibiting, when  sufficiently  magnified,  a  peculiar 
transversely  striated  appearance.  This  condition  is, 
however,  usually  only  met  with  in  nuclei  which  are 
about  to  undergo  division. 

In  many  cells  there  has  been  detected  in  the 
protoplasm,  usually  near  the  nucleus,  a  minute 
particle  (attraction-particle  or  centrosome),  which 
stains  in  a  special  manner  with  certain  reagents, 
and  appears  to  exert  an  attractive  influence 
upon  the  neighbouring  protoplasm,  which  shows 
lines  converging  towards  the  centrosome.  Prior 
to  the  division  of  the  nucleus,  the  centrosome  is 
always  found  to  have  divided,  and  its  two  parts  are 
united  by  a  system  of  fine  lines  or  fibrils.  This 
ultimately  becomes  developed  into  a  spindle-shaped 
structure  of  considerable  size,  which  envelops  the 
dividing  nucleus  and  appears  to  ofter  directing  lines, 
along  which  the  parts  of  the  nuclear  chromatin,  after 
division,  pass  towards  opposite  poles  of  the  cell.  It 
is  then  known  as  the  directing  spindle,  and  each  half 
of  the  original  centrosome  is  termed  a  polar  particle. 
This,  after  the  formation  around  it  of  the  daughter 
nucleus,  eventually  takes  up  a  position  in  the  proto- 
plasm as  the  centrosome  of  the  daughter-cell. 

The  division  of  the  nucleus  was  formerly  believed 
to  occur  by  a  simple  process  of  fission,  preceded  by 
the  division  of  the  nucleolus.  It  is  doubtful,  how- 
ever, if  this  simple  process  of  so-called  direct  division 
occurs  regularly  in  many  cells.     In  nearly  every  case 


of  cell-division,  both  in  normal  tissues  and  in  patho- 
logical formations,  the  nucleus  undergoes  a  complete 
series  of  changes,  which  are  collectively  known 
under  the  name  karyokinesis  or  karyomitosis,  and 
which  result  in  the  division  first  of  the  nucleus  and 
ultimately  of  the  cell  (so-called  indirect  division). 
The  changes  which  are  thus  undergone  are  as 
follows  : — The  whole  of  the  chromatin,  including 
the  substance  of  the  nucleoli  and  the  membrane  of 
the  nucleus,  first  becomes  collected  into  one  or  more 
filaments,  which  have  a  convoluted  skein-like  ar- 
rangement, the  skein  being  at  first  closely  wound, 
and  its  filament  or  filaments  fine,  but  becoming 
gradually  more  open,  and  its  filaments  coarser. 
Next,  it  is  found  that  the  skein  has  become  sub- 
divided into  a  definite  number  of  short  filaments, 
which  often  assume  a  bent  V-shaped  form,  with  the 
apices  of  the  V's  directed  towards  the  centre  of  the 
nucleus  (aster-phase).  The  V's  then  undergo  an 
alteration  in  relative  position,  becoming  interlocked 
at  the  equator  of  the  now  elongated  nucleus,  and 
having  their  apices  directed  towards  the  two  poles. 
At  or  before  this  equatorial  phase  of  karyokinesis 
the  filaments  undergo  a  process  of  longitudinal 
cleavage,  so  that  there  are  now  twice  as  many  as  at 
first.  The  resulting  finer  V-shaped  filaments  then 
begin  to  pass  into  two  groups,  which  gradually  tend 
towards  either  pole  of  the  nucleus,  assuming  as  they 
pass  thither  a  radiate  arrangement,  with  the  apices 
of  the  V's  towards  the  centre  of  each  group.  This 
is  the  diaster-phase.  Finally,  in  each  of  the  two 
groups,  the  V-shaped  filaments  unite  end  to  end  to 
form  a  skein,  which  subsequently  becomes  converted 
into  a  network,  and  the  formation  of  the  daughter- 
nuclei  may  now  be  regarded  as  complete.  Around 
each  one  the  corresponding  half  of  the  protoplasm 
of  the  cell  becomes  aggregated,  so  that  two  daughter- 
cells  have  become  formed  by  division  of  the  parent- 
cell. 

While  these  changes  are  going  on  in  the 
chromatin  of  the  nucleus,  others  are  proceeding  in 
the  achromatin  substance.  Within  this  the  spindle- 
shaped  system  of  fibrils  connected  with  the  divided 
centrosome  makes  its  appearance,  both  the  poles 
and  the  equator  of  the  spindle  corresponding  with 
those  of  the  nucleus.  At  each  pole  of  the  spindle 
is  the  spherical  particle  termed  the  polar  particle, 
and  from  this  particle  other  fine  fibrils  radiate  into 
the  adjacent  protoplasm,  so  that  a  system  of 
achromatin-fibres  penetrates  not  only  through  every 
part  of  the  nucleus,  but  throughout  the  greater  part 
of  the  protoplasm  of  the  cell  as  well.  The  fibres  of 
the  nuclear  spindle  appear,  as  already  mentioned, 
to  serve  as  directing  lines  along  which  the  above- 
described  movements  of  the  chromatin-filaments 
towards  the  poles  of  the  nucleus  occur,  and  the 
equator  of  the  spindle  determines  the  plane  of 
separation  both  of  the  nucleus  and  of  the  cell. 

E.  A.  SCHAFER. 

CELLULITIS.— CelluHtis  is  a  term  used  to 
denote  inflammation  of  the  great  planes  of  cellular 
or  connective  tissue.  The  subcutaneous  tissue  is 
most  often  affected  :  occasionally  the  intermuscular, 
mediastinal,  pelvic,  and  other  deep  layers. 

Cellulitis  may  be  acute  or  chronic,  circumscribed 
or  diffuse,  nonsuppurative  or  suppurative  {see 
Abscess  :  Acute  Diffuse  Suppuration). 

/Etiology. — Acute  non -suppurative  cellulitis  is 
the  result  either  of  infection  by  organisms  (usually 
the  pyococci)  which  fail  for  one  reason  or  another  to 
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induce  suppuration  (see  Abscess),  or  of  the  entry 
of  some  iri'itant,  like  urine,  into  the  tissues.  The 
organisms  may  be  (l)  inoculated  directly  through  a 
wound — even  the  smallest  puncture  or  abrasion  ;  or 
(2)  conveyed  to  the  part  by  the  lymphatics  or  the 
blood-vessels  from  some  distant  source  of  absorption, 
their  deposit  being  often  localised  by  some  simple 
injury  ;  or  (3)  they  may  spread  to  the  connective 
tissue  from  some  adjacent  or  embedded  structure, 
e.g.  from  the  skin,  lymphatic  gland,  kidney.  Alco- 
holism, albuminuria,  and  general  depression  of  the 
resisting  power  favour  all  inflammations. 

Symptoms. — These  are  the  redness,  swelling,  heat, 
and  pain  of  inflammation  :  more  or  less  widespread, 
and  more  or  less  marked  according  to  the  vigour  of 
the  inflammatory  reaction  and  superficiality  of  the 
process.  When  the  suljcutaneous  tissue  is  afi'ected, 
the  part  usually  '  pits  ; '  not  so  when  the  inflamma- 
tion is  entirely  subfascial.  Impaired  function 
and  fever  are  present,  but  vary  much  in  degree. 

Perfect  resolution  and  subsidence  of  symptoms  is 
the  usual  ending  ;  but  in  some  cases  as  the  more 
acute  process  subsides,  and  in  others,  often  of 
unknown  cetiology,  which  have  throughout  run  a 
chronic  course,  a  less  favourable  result  is  obtained  ; 
and  thickening  of  tissues,  matting  together  of  parts 
such  as  tendons  and  their  sheaths,  contraction  and 
shrinking  of  the  connective  tissue  causing  marked 
and  persistent  displacement  of  organs  (e.g.  uterus) 
may  occur  (.av  Pelvic  Cellulitis).  Repeated 
slight  mechanical  irritation  will  result  in  the  forma- 
tion of  long-lasting  thickening.  Rarely,  as  the 
result  of  infection  by  certain  very  intense  irritants, 
or  of  greatly  impaired  tissue -resistance  (e.g.  in  an 
anasarcous  limb),  gangrene  may  occur  without  any 
suppuration. 

Diagnosis. — The  one  difllculty  is  to  determine 
whether  or  not  suppuration  is  occurring.  It  is 
indicated  by  increasing  intensity  of  the  physical 
signs  at  one  or  more  spots.  Absolute  certainty  is 
not  of  great  importance,  because  if  there  is  good 
ground  for  suspecting  pus,  incision  (aseptic)  will  be 
beneficial. 

Treatment.  —  In  the  first  place  disinfect  with 
phenol  any  source  of  absorption.  Elevate  the 
inflamed  part  as  much  as  possible  and  give  local 
rest,  or  general,  if  the  case  is  severe.  Compression 
Ijy  bandage  over  cotton  wool  in  large  quantities  is 
often  valuable  ;  in  other  cases  warm  baths,  fomenta- 
tions, or  poultices  (the  skin  being  unbroken)  are 
more  beneficial.  Should  gangrene  threaten,  incisions 
should  be  made  at  once  and  freely.  For  the 
treatment  of  suppuration  Sc'e  Abscess.  In  dealing 
with  the  results  of  chronic  cellulitis,  warm  bathing, 
douching,  movements,  and  massage  are  useful. 

Stanley  Boyd. 

CEPHALALGIA  {KecpaK-f),  the  head  ;  and  aXyos. 
pain).  —  Pain  in  the  head.    Sid  Headache. 

CEPHALH/EMATOMA  {/fe^aArj,  the  head; 
li/xa,  blood  ;  and  o/z/a,  a  formative  suffix  indicating 
.1  tumour). 

Definition. — An  effusion  of  blood  occurring  in 
newly  born  infants,  forming  a  tumour  upon  the 
head  ;  situated  beneath  the  pericranium,  upon  the 
surface  of  the  skull  ;  or  more  rarely  beneath  the 
slvull,  between  it  and  the  dura  mater. 

Description. — This  disease  is  of  very  rare 
nccurrence,  and  must  not  be  confounded  with  the 
<  t7/>iU  succcdaneti/n,  which  is  an  effusion  of  serum 


external  to  the  pericranium,  and  of  common 
occurrence.  The  blood  is  generally  extravasated 
immediately  beneath  the  pericranium,  over  one  of 
the  parietal  bones,  most  frequently  the  right,  but  it 
may  occur  over  the  frontal  or  occipital.  Combined 
with  this,  or  arising  independently,  but  of  extreme 
rarity,  may  be  an  effusion  beneath  the  cranium. 
The  origin  of  cephalhrematoma  has  been  attributed 
to  a  variety  of  causes,  but  is  most  probalily  due  to 
the  constriction  of  the  margin  of  the  os  uteri  during 
labour.  It  is  generally  observed  some  hours  or  a 
day  after  birth,  as  a  circumscribed  swelling,  slightly 
tense  and  fluctuating  ;  and  its  peculiarity  consists  in 
a  bony  circle  surrounding  and  limiting  it. 

Diagnosis. — These  tumours  have  been  mist.aken 
for  hernia  cerebri  ;  but  their  situation  over  the  bone 
away  from  the  fontanelles,  the  absence  of  pulsation, 
and  the  existence  of  fluctuation  in  cephalhematoma 
should  prevent  this  mistake. 

Prognosis. — Generally  the  blood  becomes  ab- 
sorbed, but  occasionally  suppuration  occurs,  or  the 
bone  may  become  necrosed  ;  if  beneath  the  skull, 
serious  consequences,  including  idiocy,  may  ensue. 

Treatment. — As  a  rule,  cephalhematoma  is  not 
to  be  interfered  with.  If  suppuration  take  place 
the  pus  must  be  evacuated. 

Clement  Godson. 

CEREBELLUM,  Lesions  of.^The  cerebellum 
is  liable  to  the  same  diseases  as  the  brain  and 
nerve-centres  generally,  such  as  hfemorrhage, 
abscess,  softening,  atrophy,  and  tumours.  The 
nature  of  the  pathological  condition  is  to  be  deter- 
mined by  the  symptoms  peculiar  to  each,  so  far  as 
this  is  possible.  Its  locality  in  the  cerebellum  is  to 
be  diagnosticated,  first,  by  certain  symptoms  which 
are  due  to  the  cerebellar  lesion  as  such,  which  may 
be  termed  the  direct  symptoms  ;  and,  secondly,  by 
those  symptoms  which  depend  more  on  the  influence 
exerted  by  the  lesion  on  neighbouring  or  subjacent 
centres  and  structures.  These  latter  may  be  termed 
the  indirect  symptoms. 

It  is  by  no  means  easy  to  separate  these  sym- 
ptoms from  each  other,  and  to  say  how  much  is  due 
to  interference  with  the  functions  of  the  cerebellum, 
and  how  much  to  interference  with  the  functions  of 
other  parts.  There  are  few  diseases  which  have  a 
purely  local  organic  or  functional  limitation.  Hence, 
in  order  to  arrive  at  the  symptoms  peculiar  to 
cerebellar  lesions,  it  is  necessary  to  exclude  all 
pathological  affections  which  in  their  very  nature 
affect  the  whole  of  the  intracranial  centres,  such  as 
tumours  or  meningitis.  The  most  satisfactory  con- 
clusions, from  a  pathological  point  of  view,  are  to  be 
drawn  from  cases  of  atrophy  or  degeneration  of  the 
cerebellum,  and,  from  a  physiological  point  of  view, 
from  the  results  of  experimental  lesions  of  this  organ 
in  the  lower  animals. 

The  evidence  from  these  two  sources  is  mutually 
supporting. 

Direct  Symptoms. — The  characteristic  sym- 
ptoms of  cerebellar  disease  are  disorders  of  equili- 
brium, shown,  on  attempts  at  locomotion,  in  a 
reelingor  staggering  gait  (titubation),  and  a  continual 
tendency  to  stumble  or  fall  over  the  most  trifling 
obstacle,  or  on  hurried  movements. 

These  symptoms  may  be  confounded  with  those  of 
locomotor  ataxy,  but  careful  observation  will  show 
that  in  cerebellar  disease  there  is  no  true  ataxy. 
The  movements  are  quite  co-ordinated  with  each 
other,  and  are  such  as  would  instinctively  be  made 
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to  prevent  falling,  or  to  preserve  the  equilibrium  ; 
and  have  none  of  the  precipitate,  irregular,  and 
sprawling  character  seen  in  ataxy.  They  are  not 
specially  intensified  on  closure  of  the  eyes,  which 
is  such  a  marked  feature  in  ataxy.  Nor  are  they 
accompanied  by  any  of  the  sensory  affections  of 
ataxy,  whether  in  the  form  of  pains  or  anaesthesia. 

There  is  no  true  motor  paralysis  in  cerebellar 
disease  as  such,  and  the  various  volitional  move- 
ments of  the  limbs  can  be  carried  out  perfectly  well 
in  the  recumbent  posture.  Sensation,  general  and 
special,  is  not  directly  affected.  Nystagmus  may 
occur  as  a  direct  symptom  of  cerebellar  disease.  It 
would  appear  as  if  the  more  pronounced  nystagmoid 
jerkings  were  on  the  side  of  the  lesion. 

Lesions  of  the  cerebellum  may  be  entirely  latent, 
or  not  cause  any  obvious  symptoms  during  life. 
This  has  been  observed  in  cases  of  congenital 
atrophy,  or  when  the  disease  has  been  of  a  slowly 
progressive  character,  or  limited  to  one  lobe. 
Although  affections  of  the  middle  lobe  are  specially 
calculated  to  induce  the  characteristic  symptoms  of 
cerebellar  disease,  it  by  no  means  follows  that  lesions 
of  the  lateral  lobes  are  without  their  localising 
phenomena.  Of  these  may  be  mentioned  :  rotatory 
movements  towards  the  side  of  lesion,  more  espe- 
cially if  the  middle  cerebellar  peduncle  is  also  in- 
volved, and  tremors  of  the  limbs  on  volitional  effort 
upon  the  side  of  the  lesion.  The  knee-jerks  are 
directly  affected  by  experimental  ablation,  that  on  the 
side  of  extirpation  being  at  first  exaggerated.  In 
disease  the  state  of  the  knee-jerks  is  not  constant, 
so  that  this  symptom  is  of  little  localising  value. 

Indirect  Symptoms. — Pain  in  tlie  head,  more 
particularly  at  the  back,  though  not  constantly 
situated  there,  is  frequently  associated  with  tumour 
of  the  cerebellum. 

Vomiting  is  also  very  frequently  observed, 
perhaps  more  commonly  than  in  connection  with 
disease  of  other  parts  of  the  brain.  There  is,  how- 
ever, no  reason  to  regard  this  as  due  to  cerebellar 
disease  as  such.  As  a  general  rule,  lesions  tending 
to  encroach  on  the  space  of  the  posterior  fossa,  or 
to  increase  the  pressure  in  this  region,  have  a 
similar  effect. 

Hemiplegia  is  not  uncommon  in  connection  with 
cerebellar  disease,  particularly  in  cases  of  tumour 
or  haemorrhage  in  the  lateral  lobe  of  the  cere- 
bellum The  hemiplegia  is  often  on  the  side  opposite 
the  lesion.  This  does  not  prove  that  the  hemiplegia 
is  due  to  the  destruction  of  the  cerebellar  lobe,  or 
that  the  cerebellar  lobes  have  cross  relations  with 
the  limbs.  Experimental  physiology  and  anatomical 
investigations  tend  to  show  that  the  cerebellar  lobes 
are  functionally  related  to  the  motor  tracts  on  the 
same  side.  There  is  however  no  direct  strand  of 
fibres  issuing  from  the  cerebellum  towards  the 
spinal  cord  ;  the  cerebello-spinal  system  being  an 
indirect  and  uncrossed  one  through  the  nucleus  of 
Deiters  and  the  descending  antero-lateral  tract. 
The  cerebro-cerebellar  relation  is  on  the  other  hand 
crossed,  as  old-standing  disease  or  atrophy  of  one 
cerebral  hemisphere  is  occasionally  associated  with 
atrophy  of  the  opposite  cerebellar  hemisphere.  The 
hemiplegia  from  cerebellar  disease,  whether  direct 
or  crossed,  is,  therefore,  in  all  probability,  due  to 
compression  or  some  affection  of  the  subjacent 
motor  tracts,  which  decussate  at  the  pyramids. 
The  fact  that  it  occurs  chiefly  when  the  disease  is 
limited  to  the  lateral  lobe  is  what  might  be  expected 
on  anatomical  grounds. 


Affections  of  Sensation,  common  and  special, 
have  been  observed  in  cases  of  cerebellar  disease. 
Diminution  of  tactile  sensation  on  the  opposite  side 
of  the  body,  when  the  disease  is  situated  in  the 
lateral  lobe,  may  be  explained  by  the  pressure  of 
the  new-growth  upon  the  sensory  tracts  in  the 
tegmentum  pontis.  As  regards  the  special  senses, 
affections  of  sight  have  been  most  frequently  noted. 
Sight  is  certainly  not  abolished  by  destruction  of 
the  cerebellum  in  the  lower  animals,  and  when 
blindness  occurs  in  man  in  connection  with  diseases 
of  this  organ,  it  is  due  to  secondary  implication  of 
the  optic  tracts  as  the  result  of  neuritis. 

A  special  feature  of  tumours  of  the  cerebellum, 
more  especially  of  the  middle  lobe,  is  a  tonic 
rigidity  of  the  muscles  of  the  back  of  the  neck,  with 
retraction  of  the  head,  associated  frequently  with 
flexion  of  the  forearms,  and  extension  of  the  lower 
extremities  with  pointing  of  the  toes.  In  these  cases 
also,  psychical  affections,  more  particularly  mental 
hebetude  or  stupor,  occur  as  the  result  of  secondary 
dropsy  of  the  ventricles,  caused  by  pressure  on  the 
veins  of  Galen  and  obstruction  of  the  iter  Sylvii. 
The  symptoms  then  become  those  of  hydrocephalus. 

The  most  important  indirect  symptoms  of 
localising  value  are  paralyses  of  the  cranial  nerves. 
Paralysis  of  the  fifth  cranial  nerve  is  not  uncommon 
with  symptoms  of  cerebellar  disease,  and  points 
to  a  lesion  of,  or  involving,  the  middle  peduncle. 
The  facial  nerve  also  is  paralysed  in  some  cases 
of  tumour  of  a  lateral  lobe  extending  towards  the 
base  of  the  brain.  Of  most  frequent  occurrence  is 
paralysis  of  the  eighth  nerve,  shown  by  deafness. 
Less  common  is  paralysis  of  the  hypoglossal  nerve. 
As  a  rule  paralysis  of  the  cranial  nerves  shows  that 
the  lesion  is  upon  the  paralysed  side.  Hirmori-hage 
into  the  middle  lobe  of  the  cerebellum,  in  addition 
to  the  ordinary  symptoms  of  apoplexy,  has  been 
frequently  found  to  cause  vascular  excitement  of  the 
genital  organs — in  the  male  marked  priapism. 
This  symptom,  of  which  several  cases  were  first  re- 
ported by  Serres,  led  this  observer  to  modify  the 
view  of  Gall  that  the  cerebellum,  as  a  whole,  was 
related  to  the  sexual  instinct,  and  to  regard  the 
middle  lobe  only  as  having  any  such  function.  The 
facts,  however,  are  susceptible  of  a  totally  different 
interpretation,  and  one  more  in  harmony  with  other 
data  of  physiology  and  pathology.  There  is  abso- 
lutely no  evidence  of  the  slightest  value  in  support 
of  Gall's  hypothesis. 

Cerebellar  Peduncles. — Cases  are  on  record 
in  which  lesions  have  been  found  involving  princi- 
pally either  the  superior  or  middle  cerebellar 
peduncles.  The  symptoms,  in  the  main,  agree  with 
those  observed  by  Magendie  on  section  of  the 
middle  peduncle  in  the  lower  animals.  The  chief 
effect  of  this  lesion  was  to  cause  an  irresistible 
tendency  to  roll  over  towards  the  side  of  lesion,  and 
this  has  been  amply  confirmed  by  recent  experi- 
mental work  upon  monkeys.  Together  with  this 
rotatory  disturbance  of  the  equilibrium,  a  peculiar 
distortion  of  the  optic  axes  was  observed,  the  eye 
on  the  side  of  lesion  being  directed  downwards  and 
inwards,  the  other  looking  upwards  and  outwards. 
Other  symptoms  of  importance  following  this  lesion 
were  tremors  or  voluntary  movement,  such  as  are 
seen  in  cases  of  disseminated  sclerosis. 

In  a  case  described  by  Curschmann,  along  with 
appearances  of  basilar  meningitis,  which  somewhat 
complicated  the  case,  there  was  found  a  focus  of 
softening,    surrounded  by   capillary  hiemorrhage, 
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in  the  right  superior  lerehellar  pciliinclc.  The 
symptoms  observed  in  this  case  were  a  rotatory 
distortion  to  the  right  side,  to  which  position  the 
patient  invariably  returned  when  resistance  to  this 
movement  was  withdrawn.  There  was  no  motor 
paralysis,  nor  was  there  any  distortion  of  the  optic 
axes.  In  Bannister's  case  the  patient  lay  with  the 
head  and  body  in  a  forced  position  towards  the 
right  side,  the  lesion  being  a  small  haemorrhage  in 
the  right  superior  peduncle.  A  case  has  been  put 
on  record  by  Nonat  of  apoplectic  extravasation  into 
the  right  wzWA'/Ci/^/wi  /t' of  the  cerebellum  and  right 
cerebellar  hemisphere.  In  this  case  the  head  and 
trunk  were  twisted  towards  the  right  side,  and  the 
ocular  symptoms  were  also  present,  the  e}'es  being 
immovable  in  a  position  of  skew  deviation.  Other 
cases  are  on  record  in  which  the  cerebellar  peduncles 
have  been  involved  in  more  extensive  lesions  ;  but 
the  symptoms,  though  not  opposed  to  those  above 
related,  are  incapable  of  differential  analysis.  The 
special  diagnostic  symptoms,  therefore,  of  lesion  of 
the  cerebellar  peduncles  are  what  are  frequently 
termed  'forced  movements'  (Zwangshe^vegiingen), 
or  distortions  of  the  normal  axis  of  the  trunk.  The 
exact  direction  of  the  distortion,  in  consequence 
of  lesions  specially  limited  to  one  or  other  peduncle 
on  the  right  or  left  side  respectively,  is  somewhat 
doubtful,  though  as  a  rule  it  has  been  found  towards 
the  side  of  lesion.  In  lesion  of  the  middle  peduncle 
the  fifth  nerve  is  most  likely  affected. 

The  effects  of  lesion  of  the  inferior  cerebellar  pe- 
duncle are  limited  to  the  results  of  experimental 
lesion.  These  are  chiefly  '  forced  movements  '  and 
a  tendency  to  rotation  to  the  side  of  lesion,  with 
adduction  of  the  limbs  on  the  same  side,  and  abduc- 
tion on  the  opposite  side.  In  a  case  of  Brissaud's, 
the  cerebellum  was  also  slightly  implicated,  and  the 
patient  showed,  in  addition  to  a  cerebellar  gait,  in- 
creasing deafness  of  the  ear  on  the  side  of  the  lesion. 

D.  Ferrii'.r. 

W.  A.  Turner. 

CEREBRAL  ABSCESS. Brain  and 
Meningics,  Septic  Diseases  of. 

CEREBRAL  APOPLEXY.— 5ft'  Apoplexy, 
Cerebral. 

CEREBRAL  ARTERIES,  Diseases  of.See 
I5RAIN,  Vessels  of ;  and  Arteries,  Diseases  of. 

CEREBRAL  DIPLEGIA.  —  Synon.  :  Birth- 
palsy  ;  Little's  disease. 

Definition. — An  affection  that  is  usually  con- 
c;enitally  installed,  but  which  may  also  be  due  to 
post-natal  causes  ;  whose  manifestations  commonly 
date  from  or  soon  after  birth  ;  whose  chief  charac- 
teristics are  bilateral  rigidity,  motor  weakness,  and, 
it  may  be,  perverse  movements ;  and  in  whose 
symptomatology  are  included  all  degrees  of  mental 
deficiency  down  to  complete  idiocy.  The  name 
'  Little's  disease  '  is  commonly  limited  to  the  para- 
plegic form  of  the  affection,  which  is  also  known  as 
'  Congenital  Spastic  Paraplegia '  and  '  Cerebral 
Spastic  Paraplegia.' 

^iTiOLOGY.  —  In  the  majority  of  cases  the  disease 
is  congenitally  determined  ;  and  although  no  cause 
can  be  assigned  in  many  instances,  it  is  possible 
that  such  cases  are  due  to  some  morbid  con- 
dition of  the  mother  during  her  pregnancy.  The 
maternal  states  that  are  regarded  as  of  consequence 
are  general  ill-health,  the  results  of  over-work  and 


of  defective  feeding,  neurasthenia,  syphilis,  specific 
fevers,  eclampsia,  blows  to  the  abdomen,  and 
abnormal  psychic  states.  Failure  of  the  physio- 
logical process  of  generation  plays  an  important  role 
in  the  ajtiology  of  some  cases,  and  it  is  noteworthy 
that  the  youngest  members  of  large  families  are 
especially  liable  to  be  affected,  while  pregnancies 
subsequent  to  the  birth  of  a  diplegic  child  may 
result  in  still-births.  Consanguinity  of  the  parents 
has  been  noted  in  some  cases,  and  hereditary  trans- 
mission of  the  disease  from  a  parent  to  her  offspring 
has  occurred.  There  is  one  form  which  is  met  with 
almost  exclusively  in  the  Hebrew  race. 

Disorders  of  parturition  account  for  some  cases, 
though  the  frequency  of  this  cause  appears  to  have 
been  over-estimated.  The  causes  included  in  this 
group  are  :  premature  birth,  prolonged  labour,  pre- 
cipitate labour,  instrumental  or  other  injuries  at 
birth,  and  asphyxia  neonatorum  ;  although  the 
evidence  that  premature  birth  is  a  cause  is  not 
convincing. 

Post-natal  affections  of  the  child  claim  only  a 
subsidiary  place  in  the  retiology  of  cerebral  diplegia  ; 
nevertheless,  acute  specific  fevers,  encephalitis, 
vascular  lesions,  and  epilepsy  appear  at  times  to  be 
in  direct  causal  relationship.  It  is,  however, 
possible  that,  in  at  least  some  of  the  cases,  these 
post-natal  factors  may  only  serve  to  bring  out  a 
congenitally  installed  disease. 

Symptoms. — Several  clinical  forms  of  the  affec- 
tion are  recognised  according  as  rigidity  and  motor 
weakness  or  spontaneous  movements  dominate  the 
picture  ;  according  to  the  distribution  of  the  rigidity 
and  motor  weakness  ;  and  according  to  the  degree 
of  mental  impairment  that  is  present.  The  forms 
are:  (l)  Generalised  rigidity,  (2)  Paraplegic 
rigidity,  (3)  Bilateral  athetosis,  (4)  Choreiform 
diplegia,  and  (5)  Profound  mental  defect  associated 
with  slight  generalised  rigidity.  Various  combina- 
tions of  the  difierent  varieties  are  met  with  ;  but  the 
cases  of  generalised  rigidity  and  those  of  paraplegic 
rigidity  far  outnumber  all  other  forms  of  the  affec- 
tion. 

The  symptoms  usually  date  from  birth  ;  stiffness 
of  the  limbs  may  first  attract  attention,  or,  when 
present,  athetoid  or  choreiform  movements  may 
first  be  noticed.  When  the  defect  is  slight,  nothing 
abnormal  may  be  observed  until  the  child  commences 
to  crawl  or  walk.  In  other  cases  mental  deficiency, 
including  backwardness  in  talking,  is  the  first 
prominent  symptom.  Concomitant  congenital 
defects,  such  as  strabismus,  nystagmus,  or  pes  cavus, 
may  supply  a  clue  to  the  true  nature  of  the  malady. 

When  the  disease  is  post-natal  in  origin  it  is 
commonly  ushered  in  by  febrile  manifestations,  and, 
it  may  be,  vomiting  and  convulsions.  The  rigidity 
in  the  limbs  develops  in  a  few  days,  or,  when  there 
have  been  convulsions,  paresis  may  precede  the 
rigidity.  In  other  cases  there  are  no  premonitions  ; 
the  rigidity  and  motor  weakness  gradually  appear 
without  obvious  cause,  or  they  may  follow  some 
injury  to  the  head. 

Although  motor  weakness  and  rigidity  are  both 
present,  the  latter  is  usually  greater  than  the  loss  of 
motor  power.  All  parts  of  the  body  may  be 
aft'ected,  but  not  in  equal  degree  ;  the  legs  suffer 
most  and  are  alone  aft'ected  in  the  paraplegic  form  ; 
the  arms  sufter  less,  and  the  face  least  of  all.  The 
arms  may,  however,  be  more  aft'ected  than  the  legs 
in  some  cases,  and  still  more  rarely  the  face  may  be 
more  affected  than  either  the  arms  or  legs.  All 
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movements  are  executed  slowly  and  in  a  clumsy 
manner,  and  they  may  be  further  hampered  by 
contractures.  Patients  capable  of  walking  may  do 
so  on  their  toes,  as  contracture  of  the  calf-muscles 
may  prevent  the  heels  from  reaching  the  ground  ; 
the  knees  may  be  partly  flexed  owing  to  similar 
contracture  of  the  hamstrings,  and  spasm  of  the 
adductors  of  the  thighs  may  occasion  cross-legged 
progression.  In  pronounced  cases  of  generalised 
rigidity  the  sitting  posture  may  be  impossible,  and 
in  the  paraplegic  form  the  legs  may  remain  extended 
when  the  patient  sits.  Various  attitudes  are  as- 
sumed in  cases  of  generalised  rigidity.  The  patient 
may  be  curled  up  into  the  smallest  possible  space, 
with  the  head  and  trunk  bent  forward,  the  elbows 
pressed  to  the  sides,  the  forearms  crossed  over  the 
chest,  and  the  legs  drawn  up  in  extreme  flexion  at 
the  hip  and  knee.  Or  an  '  attitude  of  adoration ' 
may  be  assumed,  with  the  head  drawn  back,  the 
eyes  staring,  lordosis  of  the  spine,  the  elbows 
pressed  to  the  sides,  and  the  hands  supinated  below 
the  face,  while  the  legs  are  rigidly  extended. 
Instead  of  either  of  these  postures,  all  the  limbs 
may  be  rigidly  extended,  and  the  forearms  supinated  : 
more  rarely  they  are  markedly  pronated.  Perverse 
movements  of  different  kinds  may  be  seen,  notably 
facial  over-action,  grimaces,  athetoid  or  choreiform 
movements,  and  intention-tremor  ;  and  it  is 
especially  the  upper  limbs  that  are  thus  affected. 
One  or  other  form  of  spontaneous  movement  may  be 
present  alone,  or  they  may  be  combined,  while 
rigidity  and  paresis  are  usually  only  slight  in  such 
cases.  In  athetosis  the  movements  are  slow  and  are 
most  marked  in  the  distal  portions  of  the  limbs  ;  the 
face  is  often  similarly  affected,  and  even  the  tongue 
may  participate.  In  choreic  diplegia,  on  the  other 
hand,  the  movements  are  quick  and  shock-like, 
resembling  those  seen  in  myoclonus  multiplex  ;  they 
are  most  marked  in  the  proximal  segments  of  the 
limbs,  and  they  are  only  rarely  seen  in  the  face. 
The  muscles  are  unduly  firm  in  some  cases,  and  if 
athetosis  is  a  feature  they  become  hypertrophied  ; 
but  in  the  late  stages  of  severe  generalised  rigidity 
the  muscles  waste,  a  feature  that  is  especially 
characteristic  of  the  form  of  diplegia  that  is  met 
with  in  Jews.  Fibrillary  tremors  of  the  muscles 
are  common,  especially  in  adult  cases. 

The  tendon-jerks  are  increased,  though  they  are 
often  difficult  to  elicit  owing  to  the  great  rigidity  of 
the  limbs,  and  it  is  not  usual  to  obtain  ankle-clonus. 
Babinski's  sign  is  almost  invariably  present. 
Cutaneous  sensibility  and  the  muscular  sense  are  not 
impaired.  The  sphincters  are  not  affected.  The 
pupils  may  be  unequal,  and  may  react  sluggishly  to 
light.  Coarse  spontaneous  nystagmus  is  common, 
and  convergent  strabismus  is  present  in  a  good 
many  cases.  Primary  optic  atrophy  is  also  frequent, 
and  is  constant  in  the  form  of  diplegia  that  occurs 
in  Jews  :  another  characteristic  of  this  form  of  the 
disease  is  a  whitish-grey  patch  in  the  macular 
region  about  twice  the  size  of  the  optic  disc,  with 
the  fovea  centralis  appearing  as  a  cherry-red  spot  in 
the  centre  of  the  patch.  When  affected,  the  face 
may  have  a  '  starched  '  appearance  owing  to  lack 
of  change  of  expression  ;  the  palpebral  fissures  are 
wide,  the  lids  retracted,  and  the  mouth  usually 
widely  open.  The  tongue  is  often  unduly  large, 
and  can  only  be  protruded  with  difficulty.  The 
arch  of  the  hard  palate  is  commonly  high  and 
narrow.  Difficulty  in  swallowing  is  common,  and 
dysphonia  or  stridor  may  occur. 


There  may  be  no  mental  impairment,  or  all 
degrees  of  defect  may  be  met  with  down  to  com- 
plete amentia  ;  but  there  is  no  relationship  between 
the  degree  of  mental  impairment  and  the  amount  of 
physical  disability  :  the  former  may  be  great,  while 
the  latter  is  slight,  and  vice  versa.  The  patients 
are  as  a  rule  placid  ;  but  they  may  be  mischievous, 
irritable,  and  passionate.  The  child  may  never 
learn  to  speak  ;  it  may  lose  this  faculty  if  it  has 
already  been  acquired  ;  or  it  may  be  backward  and 
may  ultimately  only  speak  very  indistinctly.  Con- 
vulsions may  occur,  and  are  more  common  in  cases 
of  generalised  rigidity  than  in  cases  of  spastic  para- 
plegia ;  they  are  also  frequent  in  cases  with 
choreiform  movements  and  in  bilateral  spastic 
hemiplegia.  Permanent  epilepsy  may  be  established 
in  some  of  the  patients.  Deformities  of  the  skull 
are  common,  notably  microcephaly  in  congenital 
cases  ;  while  in  some  there  is  hydrocephalus  and  in 
others  the  skull  is  asymmetrical.  Deformities  of 
the  spine  are  also  frequent,  especially  kyphosis  ; 
but  there  is  often  scoliosis  and  sometimes  lordosis. 
Pes  cavus  is  often  present  ;  sometimes  there  is 
talipes  equino-varus,  and  sometimes  genu  recurva- 
tum.  The  development  of  the  affected  parts  is 
retarded,  though  this  is  less  easy  to  determine  than 
in  infantile  hemiplegia  where  there  is  the  normal 
side  for  comparison. 

Morbid  Anatomy  and  Pathology. — The 
morbid  changes  found  are  not  always  the  same,  and 
they  moreover  differ  according  as  an  examination 
is  made  while  the  initial  lesions  are  still  in  ex- 
istence, or  when  only  the  secondary  consequences  of 
these  remain.  The  brain  may  show  no  abnormality 
to  the  naked  eye,  although  degenerative  changes 
are  evident  on  microscopical  examination.  There 
may,  on  the  other  hand,  be  pronounced  atrophy  of 
the  convolutions,  with  a  worm-eaten  appearance  of 
their  surface,  and  increase  in  the  width  of  the  sulci. 
Instead  of  being  uniform,  however,  the  atrophy  may 
be  limited  to  some  parts,  so  that  a  knobbed  appear- 
ance results  from  alternate  shrinking  and  projection  of 
the  convolutions.  Or  the  changes  may  be  even  more 
gross,  and  porencephalic  cavities  may  be  present. 

Cases  that  have  come  to  necropsy  at  an  early 
stage  have  shown  marked  degeneration  of  the 
neurons  of  the  cerebral  cortex,  without  evidence 
of  interstitial  or  inflammatory  changes ;  whereas 
those  examined  years  after  the  onset  of  the  disease 
have  shown  sclerosis  of  the  brain,  with  increase  of 
the  glial  tissue,  thickening  round  the  blood-vessels, 
disappearance  of  the  nerve-elements,  and,  in  some 
cases,  porencephalus.  The  lesions  are  superficial, 
whereas  in  bilateral  spastic  hemiplagia  they  are 
ileep-seated. 

There  are  various  views  as  to  the  probable  nature 
of  the  initial  lesion  in  cases  of  diplegia  ;  but  it 
appears  probable  that  primary  degeneration  of  the 
neurons  of  the  cerebral  cortex  accounts  for  most 
cases,  and  that  the  degeneration  is  due  to  the  action 
of  some  toxic  agent.  Other  lesions  to  which  the 
condition  has  been  attributed  are  encephalitis, 
meningeal  hemorrhage,  hcemorrhage  into  the  sub- 
stance of  the  brain  as  a  result  of  trauma  or  asphyxia 
neonatorum,  embolic  occlusion  of  branches  of  the 
middle  cerebral  arteries,  and  thrombosis  of  cortical 
veins,  and  of  the  longitudinal  sinus.  Finally,  there 
are  the  views  that  some  cases  of  cerebral  diplegia 
are  due  to  arrest  of  development,  and  that  premature 
birth  before  the  pyramidal  tracts  are  fully  developed 
accounts  for  others. 
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The  pyramidal  tracts  in  the  spinal  cord  show  a 
variable  amount  of  descending  degeneration  in  most 
cases  ;  but  in  a  few  instances  they  are  said  to  have 
been  normal.  These  tracts  have  also  been  absent, 
which  suggests  that  the  disease  of  the  brain  occurred 
Ijefore  the  pyramidal  fibres  had  developed  ;  but  in 
other  cases  they  have  been  merely  reduced  in  size, 
possibly  as  a  result  of  a  lesion  limited  to  part  of  the 
motor  areas  occurring  at  an  equally  early  period  of 
development. 

DiAONOSls. — Several  affections  may  be  con- 
founded with  cerebral  diplegia.  In  double  hemi- 
plegia paralysis  is  in  excess  of  rigidity,  the  arms 
suffer  more  than  the  legs,  and  defective  develop- 
ment of  the  affected  parts  is  more  pronounced. 
Competent  observers  state  that  disseminated  sclerosis 
occurs  in  children  ;  but  a  large  proportion  of  the 
supposed  cases  have  probably  been  cases  of  cerebral 
diplegia.  Friedreich's  disease  usually  develops  later 
in  childhood  ;  there  is  no  spasticity,  and  the  knee- 
jerks  are  nearly  always  absent.  Hereditary  cerebellar 
ataxy  does  not  give  rise  to  symptoms  until  still  later 
in  life,  and,  except  that  the  knee-jerks  are  increased, 
there  are  no  spastic  phenomena  ;  optic  atrophy  is  a 
constant  feature.  Family  spastic  paralysis  appears 
later  than  cerebral  diplegia,  and  does  not  give  rise 
to  any  symptoms  that  indicate  affection  of  the  brain. 
In  compression-paraplegia  from  spinal  caries  the 
distinction  is  easy ;  cerebral  symptoms  are  here 
absent,  there  is  usually  anresthesia  and  loss  of  con- 
trol over  the  sphincters,  and  tenderness  and  angular 
deformity  of  the  spine  are  common. 

Prognosis. — The  course  of  the  disease  varies  in 
different  cases  ;  in  some  it  is  progressive  and  ter- 
miiiates  in  death,  a  result  which  is  almost  constant 
in  the  form  that  occurs  in  Jews,  and  which  is 
common  in  cases  of  severe  generalised  rigidity. 
Instead  of  this  the  disease  may  reach  a  certain  stage 
and  then  remain  stationary  ;  and  in  a  third  group 
there  may  even  be  some  amelioration  after  a  time,  a 
result  that  is  especially  likely  to  occur  in  the  para- 
plegic form  and  in  cases  of  slight  generalised  rigidity. 

Treatment. — Careful  nursing,  warm  clothing, 
and  proper  feeding  are  essential.  Cod-liver-oil, 
extract  of  malt,  and  cream  are  all  useful  as  foods, 
and  some  preparation  of  iron  is  the  most  suitable 
tonic.  No  effort  should  be  spared  in  training  the 
child  so  as  to  improve  its  mental  and  physical  powers. 
Where  there  is  much  cerebral  defect  special  training 
is  required  by  a  person  accustomed  to  teach  children 
who  are  mentally  deficient.  Massage,  passive  move- 
ments, and  appropriate  gymnastic  exercises  are  of 
great  value  in  improving  the  physical  development, 
and  in  preventing  deformities,  which  must  further 
be  guarded  against  in  every  possible  way.  When 
deformities  have  already  occurred  much  good  may 
still  be  done  by  regulated  exercises,  passive  move- 
ments, and  slow  extension  or  division  of  the 
contracted  tendons. 

|.  S.  RisiEN  Russell. 

CEREBRAL    H/EMORRHAGE  See  Brain, 

Hemorrhage  into. 

CEREBRAL  LOCALISATION.  —  See  Brain, 
Tumours  of. 

CEREBRAL   SPASTIC    PARAPLEGIA.— 5dV 

C  E  R  L  B  li  A  L   L)  1  r  L  E  G I A . 

CEREBRO  -  SPINAL       M ENI NG ITIS.— 

Meningitis,  Epidemic. 


CEREBRUM,  Diseases  o^.^Sce  Brain, 
Diseases  of ;  also  Convolutions  of  the  Brain, 
Diseases  of  ;  Corpus  Striatum,  Diseases  of  ;  &c. 

CERTIFICATES.— Lunacy  Laws. 

CESTODA.— 6"^,?  Entozoa. 

CHALICOSIS  (x«Aif,  gravel). —Synon.  :  Sili- 
cosis, .Stone-mason's  phthisis.  See  Pneumoconi- 
osis. 

CHALK-STONES.— This  name  is  applied  to 
the  deposits  which  are  formed  in  connection  with 
the  gouty  diathesis,  especially  in  the  joints.  They 
are  thus  denominated  from  their  appearance  and 
physical  characters,  in  which  they  more  or  less 
resemble  chalk  ;  but  in  their  chemical  composition 
they  are  entirely  different,  consisting  mainly  of 
urate  of  sodium.    Sec  Gout  ;  and  Concretions. 

CHALYBEATE  WATERS  (chalyhs,  steel).— 
Mineral  waters  which  contain  iron.  See  Mineral 
Waters. 

CHANCRE  (Fr.  chancre). ^H&xA  chancre  is  the 
initial  manifestation  of  syphilis.  See  Syphilis. 
For  Soft  chancre,  see  Venereal  Disease. 

CHANGE  OF  LIFE.— Synon.  :  Climacteric 
epoch  ;  Sexual  involution  ;  Fr.  Menopause  ;  Ger. 
A/ensiniationsende. 

Definition. — The  time  of  life  in  a  woman  when 
the  functions  of  the  uterus  and  ovaries  cease, 
menstruation  terminating — a  period  when  disease  of 
these  organs  is  especially  prone  to  occur,  and  when 
various  constitutional  disturbances  are  almost  certain 
to  arise. 

Anatomical  Characters. — Great  changes 
occur  in  the  sexual  organs — the  ovaries  lose  their 
smooth  outline,  and  after  a  while  become  shrivelled 
up,  occasionally  only  a  trace  of  them  remaining  ; 
the  Fallopian  tubes  diminish  in  size,  and  sometimes 
Ijecome  obliterated  ;  the  walls  of  the  uterus  atrophy, 
its  cavity  becomes  much  smaller,  and  the  cervix 
disappears  altogether. 

.Symptoms. — The  term  '  change  of  life  '  is  used 
among  women  very  widely  to  signify  everything 
which  affects  them  at  this  critical  time.  It  is  so 
rare  for  the  transition  from  activity  to  inactivity  to 
take  place  without  some  disturbance  locally,  or 
constitutionally,  that  women  are  apt  to  neglect 
seeking  advice  for  symptoms  which  should  demand 
careful  treatment,  believing  as  they  do  that  it  is 
natural  to  suffer  in  such  ways  at  '  the  change.' 
There  is  no  fixed  period  for  the  climacteric  epoch, 
though  roughly  it  may  be  said  to  occur  between  the 
ages  of  forty-five  and  fifty.  Certain  causes  are  apt 
to  determine  the  time — among  these  are  parturi- 
tion and  lactation,  febrile  attacks,  such  as  typhus  or 
acute  rheumatism,  profuse  hemorrhages,  fright,  &c. 

The  symptoms  vary  much.  In  some  women  the 
change  is  abrupt,  menstruation  ceasing  all  at  once 
after  perfect  regularity ;  in  others  and  more 
frequently,  the  change  is  prolonged,  the  catamenia 
being  irregular  for  many  months,  and  varying  as  to 
periodicity  and  quantity.  Frequently,  after  a  long 
interval,  a  profuse  flow  with  clots  occurs,  and  this 
is  very  often  attributed  to  a  miscarriage.  This  loss 
is  frequently  beneficial,  and  if  it  do  not  take  place, 
and  if  relief  be  not  derived  from  vicarious  discharges, 
such  as  bleeding  from  piles,  the  excess  of  blood 
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gives  rise  to  headaches,  flushes,  vertigo,  and  a  host 
of  other  unpleasant  symptoms.  The  balance 
between  the  nervous  and  circulatory  system  is 
upset  ;  irritability  of  temper,  hyper-sensitiveness, 
and  all  sorts  of  fancies  arise,  or  depression  some- 
times amounting  to  melancholia  ensues.  If  germs 
of  disease  exist,  the  uterus  is  especially  prone  at  such 
times  to  develop  them,  so  that  carcinoma,  fibroid 
disease,  and  polypus  frequently  present  their  first 
symptoms  at  this  epoch.  The  importance,  there- 
fore, of  an  early  examination  cannot  be  too  forcibly 
dwelt  on,  or  the  mischief  of  delay  from  considering 
the  abnormal  condition  as  typical  of  '  the  change  of 
life,'  and  as  a  natural  consequence,  which  will  right 
itself.  At  these  times  pruritus  of  the  vulva,  vascular 
growths  at  the  orifice  of  the  urethra,  and  cutaneous 
eruptions  are  especially  likely  to  occur.  There  is  a 
tendency  to  grow  fat,  and  to  become  coarse  ;  hairs 
frequently  appear  on  the  face.  The  breasts  often 
become  very  large  and  pendulous,  and  this,  with  the 
increase  in  the  size  of  the  abdomen  from  flatus,  and 
the  deposition  of  fat  in  its  walls,  together  with  the 
cessation  of  menstruation,  not  infrequently  gives  rise 
to  the  supposition  of  pregnancy.  To  this  imaginary 
state  the  term  pseudocyesis  has  been  applied,  and  it 
is  often  almost  impossible  to  set  aside  the  opinion 
of  the  woman  regarding  her  supposed  condition. 
The  headaches,  neuralgia,  loss  of  memory,  and 
nervous  symptoms  appear  to  be  due  to  disturbance 
in  the  ganglionic  system  of  nerves,  with  which  the 
uterus  and  ovaries  are  largely  supplied.  If  insanity 
arise,  the  most  common  form  it  assumes  is 
hypochondriasis  or  melancholia. 

Treatment. — This  must  be  directed  to  regu- 
lating the  secretions.  Generally  constipation, 
previously  troublesome,  becomes  aggravated  ;  and 
portal  congestion  frequently  occurs.  Saline  purga- 
tives are  especially  beneficial,  and  these  maj'  be 
administered  in  the  form  of  mineral  waters,  such  as 
Rubinat,  Hunyadi  Janos,  Condal,  or  Friedrichshall. 
Blue  pill  with  aloes  is  often  very  useful.  The 
headaches  and  reflex  nervous  symptoms  may  be  best 
combated  by  the  administration  of  bromide  of 
potassium,  and  this  drug  appears  to  act  as  a  direct 
sedative  to  the  sexual  organs,  besides  diminishing 
the  amount  of  blood  determined  to  them.  Occa- 
sionally, bleeding  from  the  arm  or  cupping  gives 
great  relief.  Attention  must  above  all  be  paid 
to  the  diet.  It  should  be  plain  and  unstimulating  : 
beer  and  spirits  should  be  prohibited,  and  only  light 
wines,  if  any,  allowed.  Tepid  baths  are  useful. 
Late  hours,  heated  rooms,  and  excitement  of  all 
kinds  should  be  avoided.  If  local  troubles  arise, 
they  must  be  treated  according  to  their  indications. 
It  is  clearly  impossible  to  map  out  any  empirical 
line  of  treatment  for  a  condition  in  which  the 
symptoms  are  so  variable. 

Clement  Godson. 

CHAPPED  NIPPLES.— 5ft'  Breast,  Diseases 
of ;  and  Nipple,  Diseases  of. 

CHAPS. — Synon.  :  Rhagades  ;  Ritihv. — Cracks 
or  fissures  of  the  skin  occur  where  the  integument 
has  lost  its  elasticity  and  become  hardened  by 
infiltration.  Rimje  not  infrequently  extend  deeply 
and  may  bleed,  and  are  then  very  painful.  Their 
favourite  sites  are  the  hands  and  wrists  in  cold 
weather,  the  lips,  and  the  skin  around  joints.  The 
trcatinenl  for  chaps  consists  in  protection  from  the 
atmosphere  ;  careful  drying  after  previous  thorough 
inunction  with  glycerine.    The  skin  will  thereby 


be  kept  elastic  and  moist.  Glycerine  of  starch, 
glycerine  and  rose-water,  'cold  cream,'  and  hazeline- 
cream  are  also  efficacious  remedies. 

CHARCOT  S    DISEASE  See  Tabes  Dor- 

SALIS. 

CHARCOT-LEYDEN  CRYSTALS.— Colour- 
less octahedral  crystals  found  principally  in  cases  of 
leucocythcemia  (blood  and  sputum),  and  of  bron- 
chial asthma  (sputum).  They  contain  phosphoric 
acid  combined  with  a  base,  generally  called  '  sper- 
mine.' The  crystals  are  tselieved  to  be  identical 
with  those  obtained  by  the  evaporation  of  normal 
semen. 

CHEIROPOMPHOLYX.— 5tv  Dysidrosis. 

CHELOID  (xv^-h,  a  claw).— Synon.  :  Keloid; 
Alibert's  Keloid  ;  Cheloma  ;  Fr.  Cheldide  ;  Cau- 
crdide  ;  Ger.  Keloid  ;  Ktiolknkrehs.  The  phonetic 
spelling  '  keloid  '  has  given  rise  to  false  derivations 
from  Kr)\ri,  a  tumour,  and  from  ktjAii,  a  stain  or 
mark. 

Definition. — A  disease  allied  to  tumour- 
formation,  causing  overgrowth  of  scar-tissue. 

Description. — Cheloid  starts  as  a  small  rounded 
excrescence  of  a  white  or  pink  colour,  abruptly 
elevated  above  the  surrounding  skin.  This  in- 
creases slowly  in  area  and  tends  to  throw  out 
irregular  lateral  projections,  which  have  been  com- 
pared to  claws.  As  it  grows  the  centre  of  the 
cheloid-nodule  may  become  slightly  cupped,  and  its 
surface  puckered  owing  to  contraction  of  the  fibrous 
tissue  of  which  it  is  composed.  The  edges  are 
often  hyperasmic,  and  enlarged  vessels  may  be  visible 
coursing  over  the  tumour.  The  growth  arises  in 
the  scar  caused  by  some  injury,  which  may  be  so 
slight  as  to  have  escaped  previous  notice  :  thus  not 
only  the  scars  of  wounds  or  burns  may  be  affected, 
but  also  those  left  by  leech-bites,  acne,  small-pox, 
or  ttie  operation  of  piercing  the  ears  for  adornment 
with  ear-rings.  The  commonest  seat  of  cheloid  is 
over  the  sternum,  but  any  part  may  be  affected. 
The  tumour  when  it  has  once  appeared  tends  to 
increase  slowly  for  an  indefinite  time,  but  spontaneous 
disappearance  may  occur.  The  growths  are  often 
tender  on  pressure  and  may  be  the  seat  of  more  or 
less  severe  pricking  or  stabbing  pain.  They  may  be 
multiple  and  are  occasionally  distributed  symmetri- 
cally, suggesting  a  nervous  origin. 

Cheloid  was  formerly  divided  into  two  varieties, 
the  '  true  '  and  the  '  false,'  the  former  appearing 
spontaneously,  the  latter  only  in  pre-existing  scars. 
It  is,  however,  probable  that  in  the  apparently 
spontaneous  cases  the  original  lesion  was  so  minute 
as  to  be  overlooked.  The  term  '  cheloid  '  was  ap- 
plied by  Addison  to  the  condition  now  known  as 
morphcea  or  localised  scleroderma,  but  this  con- 
fusion of  terms  has  been  abandoned. 

Pathology. — The  process  of  formation  of  a 
cheloid-growth  consists  in  a  multiplication  of  con- 
nective tissue-cells  along  the  course  of  the  blood- 
vessels. Appearing  first  as  round  cells,  the  new 
elements  develop  into  bands  of  fibrous  tissue. 
Microscopically  vessels  may  be  found  affected  at 
considerable  distances  from  the  actual  growth. 
This  is  situated  in  the  corium,  the  epidermis  and 
papilku  being  at  first  intact  ;  later  on  the  skin 
becomes  stretched  over  the  tumour  and  the  papillae 
may  disappear,  but  the  epidermis  remains  unin- 
volved. 
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Treatment. — This  is  unsatisfactory,  as  the 
growth  generally  returns  after  removal  :  occasionally 
however  this  may  be  successful  if  the  knife  be  carried 
very  wide  of  the  tumour.  Deep  transverse  incisions 
into  the  growth  have  been  recommended.  Con- 
tinuous pressure  may  be  tried  in  parts  which  admit 
of  this  treatment,  but  care  is  necessary  to  prevent 
the  occurrence  of  ulceration.  Electrolysis  has 
proved  effectual  in  some  cases  in  causing  disap- 
pearance of  cheloid-nodules  and  appears  worthy  of 
more  extended  trial.  Good  results  have  seemed  to 
be  due  to  inunction  of  mercurial  ointment,  but  in 
estimating  the  value  of  treatment  it  is  necessary  to 
bear  in  mind  the  fact  that  these  growths  may  in 
some  cases  disappear  spontaneously.  If  the  pain 
in  the  cheloid  is  severe,  injections  of  cocaine  into 
the  neighbouring  tissues  may  afford  relief. 

W.  Cecil  Bosanquet. 

CHELTENHAM,  in  Gloucestershine.— Com- 
mon salt  waters.    See  MINERAL  Waters. 

CHEMOSIS  {xwn,  a  hole).— A  swollen  condi- 
tion the  conjunctiva,  caused  by  effusion  into  its 
tissue  around  the  cornea,  which  thus  appears  as  if 
placed  in  a  hole  or  hollow.  See  Eye,  and  its 
Afi'ENiJAGES,  Diseases  of. 

CHEMOTAXIS  [x-nt^^'ia,  chemistry;  and  Ta|is, 
arrangement). — The  property  possessed  by  certain 
cells  and  fluids  of  attracting  or  repelling  other  cells. 
Sec  Immunity  ;  and  I'hagocytosis. 

CHEST,  Deformities  of.— Under  this  head 
are  included  all  deviations  in  shape  from  the  normal 
chest. 

Deviations  from  the  shape  of  the  typical  thorax 
are  appreciable  by  careful  physical  examination. 
Of  the  various  methods  employed  for  this  purpose, 
by  far  the  most  valuable  are  inspection  and  palpation. 
Although  in  some  few  cases  it  may  be  important 
to  determine  the  exact  amount  and  nature  of  the 
deformity  by  a  measuring  tape,  calipers,  or  cyrto- 
meter,  there  are  very  few  deviations  in  shape  or  size 
of  the  thorax,  the  degree  of  which  cannot  be  suffi- 
ciently estimated  for  clinical  purposes  by  the  eye 
and  hand. 

Deformities  of  the  chest  may  be  due  either  to  ab- 
normity of  the  parietes,  or  to  disease  of  internal 
structures. 

Description. — Deviations  from  the  form  or  size 
of  the  typical  thorax  may  be  either  general  or  local 
— that  is,  the  abnormity  may  involve  the  whole 
thorax,  or  a  part  only. 

I.  General  Deformities.— i.  General  Dimi- 
nulion. — The  chest  may  be  too  small — that  is, 
diminished  in  all  its  diameters  without  being  in 
other  respects  deformed.  This  is  due  to  an  increase 
in  the  obliquity  of  the  ribs.  The  angle  formed 
between  each  of  the  true  ribs  (excepting  the  first) 
and  its  cartilage  is  more  acute  than  normal.  The 
intercostal  spaces  of  the  true  ribs  are  widened  about 
the  junction  of  the  ribs  with  their  cartilages,  and  at 
the  same  time  the  ribs  posteriorly  are  approximated 
more  closely  to  each  other,  the  closeness  of  the 
approximation  being  in  proportion  to  the  diminution 
in  the  size  of  the  thorax.  The  vertical  diameter  of 
the  thorax  is  lessened  by  an  increase  in  the  height 
of  the  arch  of  the  diaphragm.  The  very  oblique 
position  of  the  false  ribs,  and  the  height  to  which 
the  diaphragm  rises  into  the  chest,  cause  several  of 
the  false  ribs  to  lie  in  contact  with  the  diaphragm. 


and  thus  no  portion  of  lung  is  under  these  ribs  : 
they  are,  practically  speaking,  no  longer  part  of 
the  chest-walls.  The  sub-costal  angle  is  diminished 
in  proportion  to  the  diminution  of  the  size  of  the 
thorax — that  is,  to  the  obliquity  of  the  ribs.  The 
obliquity  of  the  ribs  also  causes  the  shoulders  and 
the  sternal  ends  of  the  clavicles  to  droop,  and  at  the 
same  time  to  incline  forwards  ;  the  upper  part  of 
the  scapula  is  carried  by  the  shoulder  forward,  the 
inferior  tilted  backward. 

General  and  symmetrical  diminution  in  the  size 
of  the  thorax  has  only  one  cause,  namely,  small  size 
of  the  lungs.  Small  lungs  may  be  congenital,  due 
to  developmental  peculiarity  ;  or  the  consequence 
of  atrophic  degenerative  changes  incident  to  age. 
In  both  these  cases  the  lungs  are,  in  relation  to  the 
length  of  the  ribs,  disproportionately  small,  and,  as 
a  necessary  consequence,  the  relatively  too  long  ribs 
are  arranged  more  obliquely  than  they  are  in  a  well- 
formed  chest,  and  the  diaphragm  is  pushed  by  the 
abdominal  organs  higher  into  the  thorax.  When 
the  small  size  of  the  lungs  is  due  to  atrophy,  the 
supra-clavicular  fossae  are  deepened,  and  the  vertical 
diameter  of  the  chest  proportionately  diminished. 
In  advanced  life  the  congenitally  small  lungs  are 
frequently  reduced  still  further  in  size  by  the  super- 
vention of  atrophic  emphysema.  It  is  the  con- 
genitally small  lungs  of  childhood  which  are  prone 
to  become  the  seat  of  tuberculosis  in  youth,  and  the 
subjects  of  atrophic  emphysema  in  old  age. 

2.  General  Enlargement. — The  thorax  may  be 
too  large,  increased  in  all  its  diameters,  without 
being  otherwise  deformed.  It  is  simply  bigger 
than  it  should  be,  having  regard  to  the  height  of 
the  subject. 

When  the  thorax  is  abnormally  large,  the  ribs 
are  placed  more  horizontally  than  they  are  in  the 
normal  thorax.  The  angle  formed  between  each 
rib  and  its  cartilage  is  greater  than  in  health  ;  while 
the  intercostal  spaces,  especially  the  lower,  are 
widened,  and  the  ribs  less  closely  approximated, 
the  arch  of  the  diaphragm  is  lessened  in  depth,  and 
a  considerable  mass  of  lung  lies  under  the  lower 
false  ribs,  between  them  and  the  diaphragm.  The 
chest  is  increased  in  all  its  diameters.  The  shoul- 
ders are  raised.  The  sub-costal  angle  is  greater  than 
natural. 

Increase  in  the  size  of  the  whole  thorax  has  but 
one  cause,  namely,  increase  in  the  size  of  the  lungs. 
General  and  fairly  uniform  increase  in  the  size  of 
the  lungs  is  the  consequence  of  disease,  and  of 
one  disease  only,  namely,  hypertrophic  emphysema. 
When  the  increase  in  size  of  the  thorax  is  moderate 
in  degree,  this  is  effected  by  the  altered  position  of 
the  ribs ;  but  when  the  lung-disease  is  extreme, 
then  a  certain  amount  of  the  enlargement  is  caused 
by  pressure  on  the  inside  of  the  chest  during  the 
violent  expiratory  efforts  of  severe  cough. 

3.  Irregular  General  Deformities. — In  the  de- 
formities above  described  the  antero-posterior  and 
the  lateral  diameters  retain  more  or  less  perfectly 
their  normal  proportion — both  are  increased  or  both 
are  diminished  ;  in  the  former  case  the  chest  is  on 
the  whole  more  barrel -shaped  than  natural,  but  the 
deviation  from  the  normal  form  is  not  considerable. 
If,  however,  the  chest-walls  are  from  any  cause 
unduly  soft  or  unduly  rigid,  then  the  actually  or 
relatively  soft  portions  will  fail  to  expand  or  may 
actually  recede  during  each  inspiratory  act, 
and  local  deformity  of  the  chest  follows.  The 
diameter  of  the  chest  at  the  part  where  the  absolutely 
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or  relatively  soft  portion  of  the  parietes  is  placed 
will  be  diminished.  The  special  deformities  of  the 
chest  which  result  are  due,  therefore,  primarily  to 
the  state  of  the  parietes,  and  are  not,  as  those 
previously  described,  secondary  to  conditions  of 
the  lungs  themselves. 

a.  Diminution  in  the  antero-posterior  diameter  of 
the  t/iorax. — The  antero-posterior  diameter  of  the 
thorax  is  frequently  less  than  that  of  the  normal 
thorax,  the  lateral  diameter  being  proportionately 
increased.  The  chest  has  an  oval  form — it  is 
flattened  from  before  backwards. 

The  thorax  flattened  from  before  backwards  is 
usually  associated  with  small  lungs,  but  the  me- 
chanical cause  of  the  flattened  form  is  the  want 
of  full  resisting  power  in  the  ribs  without  loss  of 
rigidity  in  the  cartilages.  These  conditions  of 
thorax  are  common  in  the  subjects  of  tuberculosis. 

The  flattening  of  the  thorax  is  increased  by  all 
impediments  to  the  free  passage  of  air  through  the 
air-tubes.  In  some  children  suffering  from  even 
slight  bronchial  catarrh,  the  flattening  of  the  chest 
is  seen  to  be  increased  at  each  inspiration  ;  and  if 
the  impediment  to  the  entrance  of  the  air  to  the 
pulmonary  tissue  be  constant  or  extreme,  not  only 
is  the  flattening  increased  at  each  inspiration,  but 
the  sternum  is  also  depressed,  especially  at  its  lower 
half,  below  the  level  of  the  costal  cartilages,  and 
thus  the  antero-posterior  diameter  of  the  thorax  is 
still  further  diminished  in  the  median  line. 

b.  Increase  in  the  antero-posterior  diameter  of  the 
thoran. — In  rickets  the  cartilages  of  the  ribs  are 
very  firm,  while  the  adjoining  growing  ends  of  the 
ribs  are  softer  than  natural.  The  consequence  of  the 
extreme  softness  of  the  ribs  at  this  part  is  that  at 
each  inspiration  the  weight  of  the  atmosphere 
presses  inwards  the  softest  part  of  the  ribs,  while 
the  sternum  is  borne  forwards  by  the  firm  carti- 
lages. The  result  is  great  increase  in  the  antero- 
posterior diameter  of  the  thorax,  and  diminution  of 
the  lateral  diameter  at  the  parts  corresponding  to 
the  softest  part  of  the  ribs.  The  depression  of  the 
softest  part  of  each  rib  is  increased  by  the  want  of 
resilience  of  the  softened  structures. 

A  groove  is  thus  formed  in  the  thoracic  wallsjust 
outside  the  ends  of  the  costal  cartilages  ;  and  this 
groove  being  deepened  at  each  inspiration,  the  part 
of  the  lung  adjacent  is  compressed  in  place  of  being 
■expanded  during  the  inspiratory  act.  At  the  same 
time,  in  consequence  of  the  cartilages  and  Sternum 
being  thrust  forward  at  each  inspiration,  air  enters 
with  undue  force  into  the  lung-tissue  subjacent  to 
these  parts.  The  consequence  of  the  excessive  ex- 
pansion of  the  anterior  part  of  the  lung  is  vesicular 
emphysema,  and  the  recession  during  inspiration  of 
the  softened  and  imperfectly  resilient  and  therefore 
deeply  grooved  part  of  the  chest-wall  leads  to 
collapse  of  the  subjacent  pulmonary  tissue  ;  and,  as 
the  effect  of  these  two  conditions,  the  lungs,  when 
the  chest  is  opened,  present  a  vertical  groove 
corresponding  to  the  groove  in  the  chest-walls. 
The  antero-posterior  diameter  of  the  thorax  in 
rickets  is  still  further  increased  by  the  curvature 
of  the  spine.  The  muscles  are  weak,  the  child  is 
unable  to  sit  upright,  that  is  to  say,  it  is  unable,  in 
consequence  of  the  weakness  of  its  muscles,  to  sup- 
port the  weight  of  the  upper  part  of  its  body  ;  the 
bones  of  the  spine  are,  in  common  with  the  other 
bones  of  the  body,  softened  ;  and  the  result  of  the 
weakness  of  the  muscles  and  the  softness  of  the 
vertebrte  is  the  dorsal  bow. 


When  deformity  of  the  chest  is  the  result  of  undue 
softness  of  the  chest-walls,  the  position  of  the  solid 
organs  subjacent  to  the  parietes  is  frequently  per- 
ceptible to  the  eye.  The  liver  supports  the  lower 
ribs  on  the  right  side,  the  heart  supports  the  ribs 
and  cartilages  over  it  on  the  left  side,  and  thus  these 
organs  cause  local  prominence  of  the  chest-walls, 
without  being  themselves  in  any  way  abnormal. 

In  the  so-called  pigeon-breast,  the  antero-posterior 
diameter  of  the  thorax  is  increased  in  the  middle 
line,  the  lungs  are  small,  the  ribs  and  cartilages  are 
firm,  the  ribs  are  placed  obliquely  and  the  chest- 
walls  are  flattened  laterally,  and  the  sternum  as  a 
consequence  is  thrust  forwards  ;  thus  a  horizontal 
section  through  a  pigeon-breasted  chest  has  a 
triangular  form,  the  apex  of  the  triangle  being  the 
sternum.  Impediment  to  the  free  entrance  of  air 
into  the  lower  lobes  of  the  lungs  will  favour  the  pro- 
duction of  and  increase  the  deformity.  The  chests 
of  children  who  suffer  from  repeated  attacks  of 
bronchitis  may  exhibit  this  deformity,  while  there  is 
increased  expansion  and  subsequent  enlargement  of 
the  upper  part  of  the  chest,  the  lungs  being  more  or 
less  collapsed  below  and  emphysematous  above. 

('.  Transverse  anterior  constriction  of  t  lie  lower  part 
of  the  thorax  is  the  consequence  of  small  size  of  the 
lungs,  or  of  imperfect  inspiratory  expansion,  perma- 
nent or  frequently  recurring  in  youth.  In  these 
cases  the  lower  ribs  are  little  used  in  respiration, 
while  below  they  are  borne  outwards  or  supported 
by  the  liver,  stomach,  and  spleen,  and  thus  an  im- 
perfectly formed  transverse  depression  is  produced  in 
the  front  of  the  chest  on  a  level  with  the  base  of  the 
ensiform  cartilage  (Harrison^s  sulcus). 

II.  Local,  Asymmetrical,  and  Unilateral 
Deformities.  —  l.  Fulness  of  the  supraclavicular 
region. — The  supraclavicular  region,  corresponding 
to  the  portion  of  the  thoracic  cavity  above  the 
clavicle,  may  be  fuller  than  natural.  The  causes  of 
this  local  bulging  are  —a.  Development  of  adipose 
and  cellular  tissue  as  in  myxoedema.  /'.  Distension 
of  the  deep-seated  veins,  c.  Enlargement  of  lym- 
phatic glands  in  a  stout  person,  d.  Large-lunged  em- 
physema, in  which  disease  there  is  occasionally  dis- 
tension of  that  part  of  the  cavity  of  the  thorax  which 
lies  above  the  level  of  the  clavicle  due  to  pressure 
within  the  lungs  during  the  powerful  expiratory 
effort  of  cough. 

2.  Depression  of  one  supraclavicular  fossa  is 
caused  by  any  pathological  condition  of  the  apex  of 
the  lung  which  produces  diminution  of  its  bulk, 
for  example,  atrophic  emphysema,  or  chronic  con- 
solidation of  the  apex. 

3.  Elevation  of  one  shoulder. — Occupation  is  a 
common  cause  of  elevation  of  one  shoulder  ;  thus 
in  clerks,  who  sit  much  at  the  desk,  the  left  shoulder 
is  permanently  a  little  higher  than  the  right,  and  the 
upper  portion  of  the  spine  is  slightly  curved,  the 
convexity  being  to  the  left ;  so  in  those  who  carry 
heavy  weights  on  one  arm,  the  opposite  shoulder  is 
elevated  and  the  spine  curved.  Whatever  necessi- 
tates an  increase  in  the  capacity  of  one  side  of  the 
thorax  causes  elevation  of  the  shoulder  on  the  same 
side  ;  thus,  consideraljle  dilatation  of  the  heart,  fluid 
in  the  pericardium,  fluid  in  the  pleura,  aneurysm 
of  the  arch  of  the  aorta  or  of  the  innominate  artery, 
all  lead  to  elevation  of  the  shoulder.  The  shoulder 
is  depressed  and  carried  forward  when,  from  any 
cause,  the  whole  or  upper  part  of  one  side  of  the 
chest  is  diminished  in  size,  as  when  the  apex  of  the 
lung  is  the  seat  of  fibrosis  in  chronic  tuberculosis. 
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4.  Uniforin  dilatation  oj  one  side  of  the  thorax  is 
due,  with  one  exception,  to  fluid  or  air  in  the  pleura. 
The  exception  is  those  rare  cases  of  malignant 
tumour  of  the  lung,  in  which  the  new-growth  is 
uniformly  diffused  through  the  lung-tissue,  and  in 
amount  so  great  that  the  affected  lung  decidedly 
exceeds  in  bulk  the  healthy  lung  inflated  with  air 
by  inspiration. 

In  uniform  dilatation  of  one  side  of  the  thorax, 
the  shoulder  is  raised,  the  ribs  are  placed  more 
horizontally  than  on  the  healthy  side,  the  intercostal 
spaces  are  widened,  and  the  spine  is  slightly  curved. 
When  the  enlargement  is  moderate  in  amount,  the 
increase  in  capacity  is  effected  b)'  the  altered  posi- 
tion of  the  ribs  ;  but  when  the  increase  in  size  is 
very  considerable,  then  it  is  due  in  part  to  the  pres- 
sure exercised  by  the  air,  fluid,  or  cancer-loaded 
lung  on  the  inner  side  of  the  chest-wall. 

5.  Uniform  contraction  of  one  side  of  the  thorax 
is  the  consequence  of  any  condition  which  leads  to 
general  and  uniform  reduction  in  the  size  of  the 
lung,  such  as  cancer  of  the  lung,  chronic  tubercu- 
losis of  the  lung,  chronic  pneumonia,  or  the  change 
in  the  texture  of  the  lung  which  follows  long-con- 
tinued compression  by  fluid  in  the  pleura.  When 
the  whole  of  one  side  of  the  thorax  is  reduced  in 
size,  the  shoulder  on  that  side  is  depressed,  the  ribs 
are  placed  more  obliquely  and  are  more  closely 
approximated  than  on  the  opposite  side,  the  inter- 
costal spaces  are  narrowed,  and  the  spine  is  curved, 
often  considerably,  the  concavity  of  the  curve  being 
towards  the  contracted  side. 

6.  Lateral  curvature  of  tlie  spine,  instead  of  being 
the  consequence,  may  be  the  cause  of  deformity  of 
the  thorax  :  the  ribs  are  then  approximated  on  the 
side  and  at  the  part  where  the  concavity  of  the 
curvature  is  placed,  while  they  are  separated  and 
the  shoulder  is  raised  on  the  side  of  the  convexity. 

7 .  In  angular  cui-vature  of  the  spine  the  deformity 
of  the  thorax  varies  with  the  seat  and  the  extent  of 
the  vertebral  disease  ;  but,  speaking  generally,  it 
may  Ije  said  that  in  angular  curvature  of  the  spine, 
while  the  capacity  of  the  chest  is  much  diminished, 
the  antero-posterior  diameter  of  the  thorax  is  in- 
creased in  proportion  to  the  amount  of  destruction 
of  the  bodies  of  the  vertebrfc,  and  that  the  ribs  are 
in  a  corresponding  degree  approximated. 

8.  Extreme  depression  of  the  lower  part  of  the 
sternum  is  the  consequence  of  softness  of  the  car- 
tilages of  the  ribs,  and  impediment  to  the  free  pas- 
sage of  the  air  to  the  pulmonary  tissue.  This  de- 
formity is  never  congenital,  although  the  subjects  of 
it  often  affirm  it  to  be  so  ;  it  may,  however,  com- 
mence to  be  formed  directly  after  birth  if  there  be  a 
congenital  impediment  to  the  entrance  of  air  into 
the  lungs —for  example,  atelectasis.  Later  on,  it 
may  result  from  other  impediments,  especially  if 
two  or  more  co-exist — for  example,  post-nasal 
adenoids,  enlarged  tonsils,  and  chronic  bronchitis. 

This  deformity  may  be  the  result  of  direct  pres- 
sure. In  certain  occupations  pressure  has  to  be 
exerted  on  the  lower  part  of  the  sternum  — thus, 
some  shoemakers  use  a  wooden  instrument  which 
has  to  be  kept  in  its  place  by  pressure  against  the 
lower  part  of  the  sternum.  For  direct  pressure  to 
produce  this  deformity  it  must  have  been  applied  in 
early  youth,  while  the  parts  are  still  flexible,  and 
liave  been  exerted  frequently  over  a  long  period  of 
Lime. 

9.  Conf^enital  deformities  of  the  thorax  are  few  in 
number  and  are  due  to  arrest  of  development— for 


example,  cleft  sternum,  and  defective  formation  of 
one  or  more  ribs  or  cartilages.  See  Monstrosities 
and  Malformations. 

10.  Asymmetrical  diminution  in  size  of  a  part 
of  the  thorax  is  produced  by  any  pathological  change 
which  reduces  the  size  of  the  subjacent  part  of  the 
lung.  Chronic  tuberculosis  in  the  apex  of  the  lung 
is  attended  by  diminution  of  the  bulk  of  the  part 
of  the  lung  which  is  the  seat  of  the  lesion.  Con- 
siderable loss  of  pulmonary  tissue  is  usually  accom- 
panied by  falling  inwards  of  the  chest-wall  over  the 
cavity.  The  formation  of  a  cavity  is  often  attended 
by  some  fibrosis,  and  this  increases  the  local  de- 
pression of  the  chest-wall.  In  chronic  thickening 
of  the  pleura,  the  chest-wall  at  the  part  is,  by  the 
contraction  of  the  new  fibrous  tissue,  drawn  inwards, 
and  the  lung  subjacent  to  the  thickened  pleura  being 
often  involved  in  the  same  process,  the  chest-wall 
is  also  forced  in  during  inspiration  by  atmospheric 
pressure.  Hence,  after  pleurisy,  limited  in  extent, 
it  is  common  to  find  permanent  flattening  of  the 
thoracic  parietes  at  the  base  of  the  chest  on  the  side 
aftected. 

In  cancerous  infiltration  of  the  lung,  limited  in 
extent,  the  lung-tissue  is  sometimes  so  much  con- 
densed that  the  bulk  of  the  cancer  and  lung  is  less 
than  that  of  the  healthy  lung,  and  the  chest-walls  as 
a  consequence  are  flattened  over  the  seat  of  disease. 

II.  Asymmetrical  localised  bulging. — If  the  ribs 
are,  in  relation  to  the  size  of  the  lungs,  dispropor- 
tionately long,  and  their  cartilages  soft,  then  one  or 
more  of  the  cartilages  may  be  knuckled  forwards  ; 
the  cartilage,  being  compressed  between  the  end  of 
the  rib  and  the  sternum,  bends  in  an  angle  outwards. 
Although  the  prominence  is  trifling,  it  often  causes 
anxiety  to  parents  and  its  subject.  Local  deformity 
of  this  kind  is  occasionally  the  result  of  repeated 
lateral  compression  of  the  chest-wall  in  the  athletic 
sports  of  young  boys,  such  as  cricket. 

All  the  diseases  of  the  chest  which  are  accom- 
panied by  general  enlargement  of  both  or  one  side 
of  the  chest,  when  localised,  are  attended  by  local 
bulging  ;  thus,  a  common  cause  of  abnormal  fulness 
of  the  lower  part  of  the  left  side  of  the  thorax,  pos- 
teriorly, is  emphysema  of  the  corresponding  part  of 
the  lung  ;  and  a  moderate  amount  of  fluid  in  the 
pleura  is  attended  by  fulness  of  the  lower  part  of 
the  chest  on  the  same  side.  In  both  these  cases 
the  ribs  are  raised  into  an  abnormally  horizontal 
position  ;  the  chest-walls  are  not  pushed  outwards, 
but  the  ribs  are  raised,  and  the  intercostal  spaces 
are  to  that  extent  widened.  The  ribs  are  put  into 
the  position  which  gives  the  greatest  capacity  to  the 
thoracic  cavities  containing  the  fluid  or  the  enlarged 
lung.  Local  bulging  may  be  produced  by  aneurysm 
of  the  arch  of  the  aorta  or  of  the  innominate  artery  ; 
by  growths,  malignant  or  other,  within  the  chest ; 
by  chronic  pleurisy  with  eftusion  circumscriljed  by 
dense  false  memljrane  ;  by  hydatids  ;  or  by  abscess  ; 
and  in  all  these  cases  the  prominence  is  due  to  direct 
pressure  on  the  inner  side  of  the  chest-wall,  and  to 
changes  in  the  chest-wall  itself. 

Hypertrophy  and  dilatation  of  the  heart  and  fluid 
in  the  pericardium  are  attended  by  fulness  of  the 
pra;cordial  region.  The  bulging  from  these  diseases 
is  much  greater  in  the  child  than  in  the  adult.  In 
these  cases  a  little  of  the  fulness  is  produced  by  a 
more  horizontal  arrangement  of  the  ribs  ;  but  when 
the  prominence  of  the  precordial  region  is  at  all 
considerable,  it  is  the  result  of  the  pressure  exercised 
by  the  fluid  or  by  the  large  and  powerfully  actnig 
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heart  on  the  inner  surface  of  the  corresponding  part 
of  the  chest-wall. 

At  the  part  corresponding  to  the  junction  of  the 
first  and  second  bones  of  the  sternum,  opposite  the 
cartilage  of  the  second  rib,  the  sternum  projects 
forwards.  This  prominence  is  called  the  angle  of 
Ludovicus.  Any  impediment  to  the  free  entrance 
of  air  into  the  lungs  may  cause  depression  of  the 
lower  part  of  the  sternum  ;  if  the  ossification  of  the 
sternum  is  not  complete  at  the  junction  of  the  first 
and  second  bones,  undue  prominence  of  this  part  is 
the  result.  Subsequently  a  formation  of  bone  takes 
place  at  this  spot,  and  increases  the  prominence. 

William  Jenner. 

H.  Montague  Murray. 

CHEST,  Examination  of. — See  Physical 
Examination. 

CHEST-WALLS,      Deformities      of.— See 

Chest,  Deformities  of. 

CHEST-WALLS,  Morbid  Conditions  of.— 

The  walls  of  the  chest  may  be  the  seat  of  various 
morbid  conditions,  and  the  affections  of  this  portion 
of  the  framework  of  the  body  demand  more  atten- 
tion than  they  are  accustomed  to  receive.  AH  that 
can  be  done  within  the  limits  of  this  article  is  to 
indicate  their  nature  ;  to  notice  briefly  such  of 
them  as  are  not  described  in  other  parts  of  this 
volume  ;  and  to  point  out  the  principles  of  treat- 
ment. They  may  be  practically  considered  accord- 
ing to  the  following  arrangement :  — 

I.  Superficial  Affections.  —  Under  this 
group  are  included  morbid  conditions  of  the 
skin  and  subcutaneous  structures,  {a)  Cutaneous 
eruptions  are  of  common  occurrence  over  the  chest. 
Among  these  may  be  specially  mentioned  the 
eruptions  of  some  of  the  exanthemata,  herpes 
zoster,  and  chloasma.  (/>)  The  superficial  vessels 
are  liable  to  become  enlarged  under  certain  circum- 
stances. This  enlargement  is  usually  seen  in  the 
veins  over  the  front  of  the  thorax,  which  may  be 
distended  on  both  sides,  or  only  on  one  side,  or  in 
some  particular  region.  The  larger  divisions  may 
alone  be  involved  ;  or  a  more  or  less  extensive 
network  of  smaller  veins  is  visible,  and  occasionally 
even  the  capillaries  seem  to  be  implicated.  This 
condition  generally  arises  from  some  obstruction 
interfering  with  the  circulation  through  one  or 
other  of  the  principal  veins  which,  either  directly 
or  indirectly,  receive  the  blood  from  the  veins  of 
the  thoracic  wall.  Thus  the  superior  vena  cava,  or 
either  innominate,  subclavian,  or  axillary  veins  may- 
be implicated,  being,  for  example,  pressed  upon  by 
new-growths  or  enlarged  glands,  the  distribution 
and  extent  of  the  venous  distension  varying 
accordingly.  Occasionally  one  of  the  smaller  veins 
is  thus  interfered  with.  The  writer  has  met  with 
cases  in  which  considerable  enlargement  of  the  veins 
was  visible  over  portions  of  the  thorax,  where  the 
cause  was  by  no  means  evident,  the  patients  asserting 
that  this  condition  had  existed  ever  since  they  could 
remember,  and  being  regarded  by  them  as  perfectly 
normal.  Probably  it  has  resulted  from  some  local  ob- 
struction occurring  during  early  life.  It  must  be  re- 
membered that  women  who  are  suckling  frequently 
present  considerable  enlargement  of  the  superficial 
veins  over  the  front  of  the  chest,  which  usually 
subsides  when  the  period  of  lactation  is  at  an  end, 
but  may  become  permanent  after  several  children 


have  been  nursed.  Again,  more  or  less  venous 
and  capillary  engorgement  in  this  region  may 
occasionally  be  observed  in  cases  of  cardiac  or 
pulmonary  disease.  Sometimes  a  ring  of  enlarged 
veins  and  capillaries  is  seen  round  the  lower  part 
of  the  chest.  When  the  venous  distension  is  due 
to  obstruction  of  the  superior  vena  cava,  the  skin 
presents  a  more  or  less  marked  cyanotic  tint  ;  and 
in  cases  of  general  cyanosis,  the  chest,  in  common 
with  other  parts,  may  have  a  cyanotic  appearance. 
Occasionally  one  or  other  of  the  small  arteries 
which  supply  the  thoracic  walls  is  enlarged,  and  it 
may  attain  a  considerable  size,  (e)  Subcutaneous 
oedema  is  sometimes  observed  over  the  chest.  In 
most  instances  this  is  a  local  condition,  being  the- 
result  of  venous  obstruction  ;  but  it  may  be  a  part 
of  general  dropsy,  particularl)'  in  connection  with 
renal  disease.  This  morbid  state  is  evident  on  in- 
spection and  palpation,  and  the  affected  part  pits 
on  pressure,  {d)  The  thorax  is  one  of  the  most 
common  seats  of  subcutaneous  emphysema,  in 
which  gas,  consisting  usually  of  air  which  has 
escaped  from  the  respiratory  apparatus,  collects  in 
the  cellular  tissue,  and  travels,  to  a  greater  or 
less  extent,  over  the  body.  The  causes  of  this 
condition  are  described  elsewhere  {see  Emphysema, 
Subcutaneous).  Subcutaneous  emphysema  is 
attended  with  evident  swelling  of  the  part,  which 
usually  develops  rapidly,  and  may  be  very  great, 
all  the  normal  anatomical  outlines  being  obli- 
terated. It  has  an  elastic  feel,  and  pits  readily  on 
pressure  with  the  finger,  but  speedily  rises  again  r 
the  peculiar  minutely  crepitant  sensation  accom- 
panying this  condition  is  elicited  on  palpation  and 
percussion  ;  percussion  \'ields  a  curious,  superficial, 
mutHed,  tympanitic  sound  ;  and  on  auscultation, 
a  superficial  small,  dry,  crepitant  sound  is  heard. 
(e)  As  belonging  to  the  superficial  affections  of  the 
chest  may  be  just  mentioned  diseases  of  the 
mammary  gland  or  nipple,  which  of  course  con- 
stitute a  most  important  class  of  diseases  in; 
females.    See  Breast  ;  and  Nipple. 

2.  Muscular  and  Tendinous  Affections. — 
(«)  The  muscles  of  the  chest  or  their  tendinous 
attachments  may  be  the  seat  of  certain  painful 
affections.  These  are  of  the  nature  of  so-called 
muscular  rheumatism  or  myalgia,  of  inflammation, 
or  of  more  or  less  injury  or  strain.  They  are  induced 
by  cold,  constitutional  conditions  such  as  gout,, 
overwork,  straining,  violent  coughing,  fatigue  from- 
prolonged  sitting,  and  other  causes.  The  painful 
condition  is  usually  localised,  but  different  muscles, 
are  involved  in  different  cases,  sometimes  those 
which  are  superficial  being  affected,  in  others  the 
deeper  muscles,  including  the  intercostal ;  or  the 
complaint  may  be  confined  to  a  single  muscle. 
Pleurodynia,  dorsodynia,  and  scapulodynia  are  the 
terms  applied  to  muscular  rheumatism  affecting  the 
side  of  the  chest,  the  upper  part  of  the  back,  and 
the  scapular  regions  respectively.  As  the  result  of 
severe  coughing,  muscular  pains  are  very  common 
around  the  low-er  part  of  the  chest.  The  pain  is 
usually  more  or  less  aching  in  character,  and  not 
severe,  but  it  may  be  very  intense,  especially  in 
acute  cases.  Whatever  brings  the  affected  muscles 
into  play  aggravates  the  sufi"ering,  such  as  moving 
the  arms  or  shoulders  when  the  superficial  muscles 
are  affected,  coughing,  sneezing,  and  similar 
actions.  In  some  instances  the  pain  is  not  felt 
when  the  affected  structures  are  kept  quite  at  rest. 
There  may  be  local  tenderness  on  pressure,  or 
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difiused  pressure  may  give  relief ;  while  posture 
often  influences  the  sensations  experienced,  such  as 
whether  the  patient   assumes  the  recumbent  or 
sitting   posture,    or   lies   on   one  or  other  side. 
Fatigue  generally  increases  the  pain.  Muscular 
affections  connected  with  the  chest  are  not  neces- 
sarily accompanied  with  any  other  local  symptoms  ; 
and  physical  examination  reveals  nothing,  except 
that  perhaps  the  act  of  breathing .  is  voluntarily 
restrained,  on  account  of  the  pain  thus  induced. 
(/')  The  muscles  of  the  chest  may  be  affected,  on 
the  one  hand,  with  spasm  or  cramp  ;  on  the  other, 
with  paralysis.    The  former  is  attended  with  more 
or  less  pain,  usually  localised,  which  may  be  very 
severe  ;  the  latter  is  indicated  by  loss  of  power  in 
the  muscles  involved.     These  disorders  generally 
depend  on  some  lesion    of  the   central  nervous 
system,  but  may  result  from  local  nerve-disease. 
Muscular  cramp  may  arise  from  a  sudden  twist  of 
the  body,  and  it  is  usually  supposed  to  be  the  cause 
of  the  '  stitch  '  in  the  side  brought  on  by  running, 
but  this  is  doubtful.     In  cases  of  hemiplegia  from 
cerebral  mischief,  the  muscles  of  the  thorax  on  the 
affected  side  are  often  temporarily  weakened,  but 
they  usually  subsequently  soon  regain  their  power. 
When  the  upper  part  of  the  spinal  cord  is  injured 
or  diseased,  all  the  muscles  of  the  chest  become 
paralysed.  .  (<  )  Atrophy  or  degeneration  may  involve 
more  or  less  of  the  thoracic  muscles.     In  cases  of 
pulmonary   phthisis   either   the    whole   of  these 
muscles  or  certain  of  them  are  not  uncommonly 
wasted  out  of  proportion  to  the  general  emaciation. 
They  may  also  be  implicated  in  progressive  muscu- 
lar atrophy  ;   and   occasionally  a   single  muscle 
undergoes  marked  wasting.    The  writer  has  seen  a 
striking  example  of  this  local  atrophy  in  connection 
with  the  pectoralis  major,  but  the  serratus  magnus 
or  other  muscles  may  be  implicated.    The  wasting 
is  probably  in  most  cases  due  to  disease  of  the 
nerves  supplying  the  affected  muscles.    It  is  quite 
evident  on  examination,  and  the  movements  which 
are  usually  performed  by  the  involved  structures 
cannot  be  executed  properly,     {d)  On  the  other 
hand,  the  chest-muscles  may  become  hypertrophied. 
This  may  be  a  natural  result  of  athletic  exercises 
and  training  ;  or  it  may  occur  in  consequence  of 
their  being  called  upon,  either  habitually  or  at 
intervals,  to  act  excessively,  as  in  cases  of  emphy- 
sema or  asthma.      In    exceptional  instances  the 
condition  known  as  pseudo-hypertrophic  muscular 
paralysis  has  extended  up  to  the  chest,    (t')  The 
thoracic  muscles  not  uncommonly  present  marked 
irritability  under  percussion  or  friction.    This  has 
been  regarded  as  an  important  sign  of  phthisis  ;  but 
the  writer  has  often  found  it  equally  if  not  more 
evident  in  cases  where  the  lungs  were  perfectly 
healthy.    (/)  As  the  result  of  injury  and  other 
causes,  some  portion  of  the  muscular  structures  of 
the  chest  may  be  lacerated,  ruptured,  or  perforated, 
either  alone  or  along  with  other  structures.  This 
condition  will  be  further  alluded  to  presently. 

3.  Nervous  Affections,  —{a)  Neuralgia  is  very 
common  in  different  parts  of  the  chest,  especially 
in  the  side,  and  particularly  the  left  side — intct-- 
costal  neuralgia.  The  pain  is  localised,  being 
usually  referred  to  a  point  where  a  branch  of  nerve 
becomes  superficial.  It  is  more  or  less  constant,  in 
some  cases  being  at  times  very  severe.  It  often 
precedes  or  follows  an  eruption  of  herpes.  It  may 
be  increased  hy  deep  breathing  or  coaghing,  but  is 
not  as  a  rule  so  much  affected  by  these  and  similar 


actions  as  are  other  painful  chest-affections.  Shoot- 
ing and  darting  sensations  often  radiate  from  the 
principal  point,  and  certain  spots  of  tenderness — 
points  douloureux — may  be  recognised  (see  Inter- 
costal Neuralgia).  (/;)  Intercostal  neuritis  is 
occasionally  met  with,  and  this  affection  is  attended 
with  great  pain,  localised  and  radiating,  with  much 
tenderness,  the  suffering  being  aggravated  by  what- 
ever causes  any  local  disturbance.  It  is  probable 
that  the  severe  pains  experienced  in  some  instances 
where  the  complaint  is  supposed  to  be  muscular, 
are  due  to  branches  of  nerves  being  inflamed. 
Severe  pain  often  precedes  or  follows  herpes  zoster, 
and  this  probably  depends  upon  actual  nerve- 
changes.  It  may  also  be  mentioned  here  that  pains 
around  the  sides  may  be  associated  with  disease  of 
the  spine  or  of  the  spinal  cord,  [c)  Some  indi- 
viduals, especially  females,  exhibit  a  remarkable 
superficial  tenderness  or  hyperaesthesia  over  the 
thorax  or  in  parts  of  this  region,  especially  the 
anterior  and  upper  portions.  The  slightest  touch 
is  resented,  and  the  most  delicate  percussion  cannot 
be  borne.  This  condition  may  exist  without  any 
actual  disease,  or  it  is  sometimes  observed  in 
phthisical  cases.  {d)  Sensation  may  be  more  or 
less  impaired  over  the  chest,  or  in  limited  portions, 
either  in  connection  with  central  or  local  nervous 
disease,  or  in  hysterical  and  neurotic  persons. 
Various  parsesthesire  are  also  frequently  referred  to 
this  region  by  the  class  of  individuals  just  men- 
tioned. 

4.  Diseases  of  the  Bones  or  Cartilages. — 

The  morbid  conditions  which  may  be  referred  to 
the  bony  and  cartilaginous  framework  of  the  thorax 
are  as  follows  :  (a)  The  chest- walls  are  often  unduly 
rigid  and  firm,  owing  to  an  excessive  deposit  of  cal- 
careous matter  in  the  sternum  and  ribs,  with  ossifi- 
cation or  petrifaction  of  the  cartilages.  This  is  a 
normal  condition  in  old  people,  being  one  of  the 
degenerative  changes  to  which  they  are  liable,  but  it 
also  occurs  not  uncommonly  in  younger  individuals, 
as  the  result  of  hard  work,  or  excessive  athletic 
exercises,  or  in  connection  with  certain  pulmonary 
diseases.  This  state  of  rigidity  interferes  more  or 
less  with  the  respiratory  movements,  and  not  in- 
frequently causes  serious  embarrassment.  (l>)  On  the 
other  hand,  the  ribs  and  cartilages  may  be  deficient 
in  firmness,  and  consequently  too  yielding  and 
elastic  (see  Chesf,  Deformities  of),  ic)  Acute  or 
chronic  periostitis  or  perichondritis  is  sometimes 
observed  in  connection,  respectively,  with  the 
sternum  or  ribs,  or  with  the  cartilages.  The 
acute  affection  gives  rise  to  limited  pain  and  tender- 
ness, which  may  be  accompanied  with  superficial 
redness  and  swelling,  and  may  simulate  some  more 
serious  disease.  The  chronic  complaint  usually 
assumes  the  form  of  a  node,  being  the  result  of 
syphilis.  The  writer  has  occasionally  observed  a 
small  swelling  at  the  junction  of  one  of  the  ribs  with 
its  cartilage,  painless,  unaccompanied  with  redness, 
but  with  fluctuation,  (d)  The  bony  and  cartilaginous 
structures  themselves  ma)'  be  the  seat  of  disease  in 
some  part  of  the  chest,  and  here  must  be  included 
the  portion  of  the  spinal  column  which  limits  this 
region  posteriorly.  Thus  there  may  be  acute  in- 
flammation, caries,  or  necrosis.  Among  the  more  im- 
portant causes  which  may  originate  these  conditions 
are  injury,  syphilis,  tuberculosis,  empyema  opening 
externally,  and  thoracic  tumours  or  aneurysms 
growing  outwards.  They  may  lead  to  serious  conse- 
quences, both  local  and  general,  and  frequentl}'  cause 
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more  or  less  deformity  of  the  chest.  («)  Permanent 
thickening  and  distortion  of  portions  of  the  ribs 
occur  after  fractures  which  have  united  improperly. 

5.  Inflammation  and  Abscess. — It  is  ex- 
pedient to  make  a  separate  group  of  those  cases  in 
which  inflammation,  resulting  in  the  formation  of 
one  or  more  abscesses,  occurs  in  some  portion  of  the 
soft  structures  entering  into  the  construction  of  the 
chest-walls.  This  may  be  of  local  origin,  arising 
from  injury,  bone-disease,  or  other  causes  ;  or  it 
may  be  due  to  the  opening  of  an  empyema  into  the 
tissues  ;  to  suppuration  extending  and  burrowing 
from  the  axilla  or  other  parts  ;  or  to  pyzemia.  If 
deep-seated,  an  abscess  may  be  difficult  to  detect 
with  certainty,  but  usually  the  signs  of  this  condition 
become  sufficiently  obvious.  Sinuses  or  fistulEemay 
be  left  as  a  consequence  of  suppuration  in  the  chest- 
wall,  especially  when  pus  makes  its  way  outwards 
from  within. 

6.  Tumours  and  New-growths. — These 
morbid  conditions  also  demand  brief  notice.  They 
may  be  connected  with  any  of  the  structures  of  the 
chest-walls,  and  are  of  various  kinds  ;  among  those 
which  have  come  under  the  writer's  notice  may  be 
mentioned  fibromata,  fatt}'  growths,  cystic  tumours, 
enlarged  sebaceous  glands,  and  infiltrated  carcinoma. 
Tumours  may  make  their  way  inwards  from  the 
chest-walls,  encroaching  upon  the  cavity  of  the 
thorax  ;  or,  on  the  other  hand,  the  walls  may  be 
involved  by  growths  extending  from  within.  It 
need  scarcely  be  mentioned  that  mammary  tumours 
constitute  a  distinct  and  by  far  the  most  important 
group  associated  with  the  structures  covering  the 
chest.    See  Breast,  Diseases  of. 

7.  Perforations  and  Ruptures. — The  mus- 
cular structures  of  the  thoracic  wall  may  be  more  or 
less  destroyed  in  some  part,  either  by  sudden 
rupture  or  gradually,  allowing  a  hernial  protrusion 
of  the  lung  to  take  place  between  the  ribs.  As 
already  noticed,  empyema  may  make  its  way  ex- 
ternally through  the  chest- wall.  Aneurysms  and 
tumours  extending  outwards  from  within  the  thorax 
frequently  cause  serious  destruction  of  the  tissues, 
including  the  bony  and  cartilaginous  as  well  as  the 
soft  structures.  This  destructive  process  is  often 
attended  with  severe  pain  and  suffering,  and  leads 
to  grave  mischief.  Congenital  clefts  or  more  exten- 
sive deficiencies  are  sometimes  met  with  in  the 
sternum  or  other  parts  of  the  thoracic  walls. 

8.  Variations  in  Form  and  Size. — The 
chest  often  presents  deviations  from  the  normal 
shape  and  size,  and  these  are  so  important  that  they 
demand  special  consideration.  See  Chest,  Defor- 
mities of. 

Treatment. — In  many  cases  where  the  chest- 
walls  are  in  a  morbid  state,  either  they  do  not  need 
any  special  treatment,  or  no  treatment  can  be  of  any 
avail.  The  chief  circumstances  under  which  the 
practitioner  may  be  called  upon  to  interfere,  and 
the  measures  to  be  adopted,  may  be  briefly  indicated 
as  follows  : — 

(a)  Painful  affections  of  the  chest-walls,  de- 
pending upon  conditions  of  the  muscles  or  nerves, 
frequently  demand  local  applications  for  their 
relief.  Thus  in  different  cases  it  may  be  requisite 
to  employ  hot  fomentations,  dry  heat,  or  cold  appli- 
cations, in  the  form  of  wet  rags  frequently  changed, 
ice,  or  evaporating  lotions  ;  or  to  use  anodyne 
applications  of  various  kinds,  such  as  belladonna 
plaster  or  liniment,  opium  plaster  or  liniment, 
oleate  of  morphine,  tincture  or  liniment  of  aconite. 


or  ointment  of  aconitine  or  of  veratrine.  Anodynes 
may  also  sometimes  be  added  to  fomentations  with 
advantage.  Friction  is  often  of  much  service,  and 
at  the  same  time  stimulating  liniments  may  be  em- 
ployed, such  as  one  containing  camphor,  chloro- 
form, or  turpentine.  For  ill-defined  muscular  pains 
about  the  chest,  which  are  frequently  complained 
of,  free  douching  with  cold  water  ever}'  morning, 
followed  by  friction  with  a  rough  towel,  is  often 
highly  efficacious.  When  pain  is  localised  and 
obstinate,  much  benefit  may  in  many  cases  be 
derived  from  the  application  of  a  sinapism,  mustard- 
leaf,  or  even  a  small  blister.  In  other  instances  the 
use  of  the  ether-spray  is  serviceable,  repeated  more 
or  less  frequently  ;  or  sometimes  much  relief  may 
be  obtained  from  applying  over  a  painful  spot  a 
mixture  of  equal  parts  of  chloroform  and  belladonna 
liniment.  Galvanism  is  another  agent  which  may 
be  of  the  greatest  service  in  relieving  painful  sensa- 
tions about  the  chest,  whether  connected  with  the 
muscles  or  nerves.  Subcutaneous  injections  of  hot 
water,  morphine,  or  atropine  may  be  demanded 
in  some  cases,  and  constitute  a  most  valuable  mode 
of  treatment  if  pain  cannot  otherwise  be  assuaged. 

In  the  treatment  of  many  painful  aft'ections  of  the 
chest-walls  much  assistance  may  be  derived  from 
attention  to  posture,  especially  in  connection  with 
certain  occupations  ;  from  the  avoidance  of  undue 
fatigue,  or  of  any  violent  actions  which  are  known 
to  influence  this  part,  such  as  cough  ;  and  from  the 
adoption  of  measures  tending  to  support  the 
structures,  or  to  keep  them  in  a  state  of  rest.  The 
writer  has  found  great  benefit  in  a  large  number  of 
instances  from  strapping  the  side  more  or  less 
extensively,  in  the  manner  advocated  by  him  for 
the  treatment  of  pleurisy  ;  and  if  there  is  any 
localised  pain,  some  limited  anodyne  application, 
such  as  a  piece  of  belladonna  plaster,  may  be  placed 
over  this  spot  under  the  strapping. 

(/')  In  many  aft'ections  of  the  chest-walls,  treat- 
ment directed  to  the  general  system,  or  to  some 
special  constitutional  condition,  is  often  of  the  great- 
est service.  Thus,  in  the  painful  complaints  already 
noticed,  there  are  frequently  marked  general  debility 
and  ana;mia  ;  and  essential  benefit  is  derived  from 
the  administration  of  quinine,  preparations  of  iron, 
strychnine,  cod-liver  oil,  preparations  of  phospho- 
rus, and  other  tonics.  Some  of  these  are  also  useful 
when  there  is  disease  of  bone  and  its  consequences. 
Again,  certain  affections  of  the  thoracic  wall  may 
be  associated  with  rheumatism,  gout,  or  syphilis, 
and  then  the  particular  treatment  indicated  for  these 
several  diseases  is  called  for. 

(f)  When  disorders  of  the  muscles  of  the  chest- 
walls  occur,  such  as  paralysis  or  spasm,  associated 
with  some  disease  of  the  central  nervous  system,  the 
treatment  must  usually  be  directed  to  this  disease, 
and  but  little  can  be  done  for  the  local  disturbance. 
In  some  instances,  however,  electrical  or  other 
modes  of  treatment  may  be  of  some  service,  by 
influencing  the  action  of  the  muscles,  but  no  definite 
rules  can  be  laid  down. 

(d)  Local  inflammation  and  its  results  in  connec- 
tion with  the  thoracic  walls  must  be  treated  as  in 
other  parts  of  the  body,  but  it  is  unnecessai7  to 
discuss  this  subject  in  the  present  article. 

(e)  Surgical  treatment  may  be  called  for  under 
certain  circumstances.  Of  course  this  will  be  the 
case  if  the  chest-walls  are  injured  in  any  way. 
Among  other  conditions  likely  to  demand  surgical 
interference   may   be   specially    mentioned  sub- 
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cutaneous  emphysema,  abscesses,  disease  of  the 
bones,  and  tumours. 

Frederick  T.  Roherts. 

CHEYNE  -  STOKES      RESPIRATION.  —  A 

peculiar  disturbance  of  breathing,  first  described  by 
the  late  Drs.  Cheyne  and  Stokes,  of  Dublin.  See 
Respiration,  Disorders  of. 

CHICKEN-POX.— Synon.  :  Varicella  ;  Fr.  La 
I  'ariicllc  ;  Ger.  IVasserpockcn. 

Definition. — An  acute  specific  infectious  dis- 
ease, characterised  by  the  appearance,  in  successive 
crops,  of  red  spots,  which  in  the  course  of  about  a 
week  pass  through  the  stages  of  pimple,  vesicle,  and 
scab. 

^'Etioloc.V. — It  is  certain  that  this  disorder  arises 
from  contagion,  but  the  specific  organism  has  not  yet 
been  isolated.  It  may  be  met  with  at  almost  any 
age,  but  is  most  common  in  young  children. 

Symptoms. — T+ie  illness  commences  without  any, 
or  with  but  slightly  marked,  premonitory  symptoms. 
There  is  usually  some  headache  or  feeling  of 
lassitude.  Within  a  few  hours  an  eruption  appears, 
generally  on  some  part  of  the  back  or  chest,  but 
there  are  many  exceptions  to  this  rule.  It  may 
commence  on  the  face,  neck,  chest,  abdomen,  or 
extremities,  or  upon  several  of  these  parts  at  the 
same  time  ;  the  scalp  is  almost  invariably  invaded. 
The  eruption  consists  of  small,  faintly  papular  rose- 
spots,  varying  in  number  from  a  few  to  a  hundred 
or  more.  These,  in  the  course  of  eight,  twelve,  or, 
at  the  most,  twenty-four  hours  from  their  appear- 
ance, change  into  vesicles,  which,  at  first  small  in 
size  and  clear  as  to  their  contents,  become  quickly 
large  ;  globular,  or  semi-ovoid,  in  form  ;  translucent, 
glistening,  and  opalescent  in  appearance ;  and 
surrounded  with  a  faint  areola.  Towards  the  end 
of  the  second  day  the  vesicles  attain  complete 
development,  and  about  this  time  a  few  may  be 
seen  on  the  sides  of  the  tongue,  on  the  mucous  mem- 
brane of  the  lips,  cheek,  or  palate,  and  sometimes 
upon  that  of  the  genitals.  About  the  third  day  a  few 
of  the  vesicles  may  have  a  pustular  appearance,  and 
lometimes  a  few  pustules  are  seen  ;  but  regarding 
the  eruption  as  a  whole,  pustulation  forms  an  incident 
rather  than  an  essential  feature  in  its  progress.  On 
the  fourth  day  the  vesicles  begin  to  dry  up,  and  by 
the  sixth  complete  scabs  are  formed.  These  fall  off 
in  a  few  days,  leaving  in  their  place  faintly  red 
spots,  and  sometimes  a  few  pits.  A  single  crop  of 
eruption  may  be  said  to  complete  itself  in  five  or  six 
days  ;  and,  as  two  or  three  crops  appear  on  as  many 
successive  days,  the  illness  will  last  rather  more 
than  a  week.  In  the  event,  however,  of  there 
being  a  succession  of  crops,  it  may  be  prolonged  for 
another  week,  but  this  is  unusual.  With  the  appear- 
ance of  the  eruption,  the  temperature  may  rise  two, 
three,  or  even  more  degrees,  and  this  may  recur 
with  each  successive  crop  of  spots,  but  in  many 
cases  there  is  no  rise  of  temperature  at  all.  The 
pulse  is  sometimes  slightly  increased  in  frequency  ; 
the  tongue  is  moist,  and  sometimes  covered  with  a 
slight  fur.  As  a  rule,  however,  there  is  but  little 
constitutional  disturbance,  although  it  is  occasionally 
severe. 

Paihology. — Chicken-pox  is  due  to  the  recep- 
tion of  a  specific  poison,  which,  after  an  incubation 
of  not  less  than  thirteen  or  more  than  twenty  days, 
shows  itself  by  an  eruption  upon  the  skin.  It 
affects  the  same  individual  once  only.    The  infection 


may  be  conveyed  as  soon  as  the  eruption  has 
appeared,  if  not  before,  and  a  patient  may  be  re- 
garded as  free  from  infection,  and  therefore  fit  to  go 
home  or  rejoin  school,  when  every  scab  has  fallen 
off,  particular  attention  being  paid  to  the  scalp. 
Chicken-pox  is  not  one  of  the  diseases  to  which  the 
Infectious  Diseases  Act  (1889)  applies. 

Course  and  Termination. — Chicken-pox  al- 
most invarial)ly  runs  a  favourable  course  ;  in 
tubercular  children  occasionally  the  vesicles  instead 
of  drying  up  in  the  usual  way  go  on  to  the  formation 
of  ulcers  and  the  child  dies  of  exhaustion  ;  this  form 
has  been  called  varicella  gaiigriruosa.  In  rare 
instances  grave  lesions  of  the  central  nervous 
system  have  followed  an  attack  of  chicken-pox. 

Diagnosis. — In  the  earliest  stage  there  may  be 
a  difiiculty  in  distinguishing  between  chicken-pox 
and  a  mild  attack  of  modified  small-pox,  but  in  the 
latter  there  should  be  the  premonitory  symptoms  of 
illness,  and  especially  the  pain  in  the  back.  More- 
over, the  rash  is  at  first  '  shotty,'  which  it  never  is  in 
chicken-pox.  The  vesicles  in  small-pox  should 
always  have  a  central  depression  ;  in  chicken-pox 
this  is  absent,  the  vesicles  rapidly  becoming  scabbed. 
The  fever  subsides  when  the  eruption  appears  in 
small-pox,  the  reverse  being  the  case  in  chicken-pox. 

Treatmen  t. — The  patient  should  be  confined  to 
his  room,  perhaps  in  the  more  marked  cases  to  his 
bed,  and  isolated  from  those  who  have  not  had  the 
disorder.  No  special  treatment  is  called  for,  and 
complete  recovery  is  the  almost  invariable  result. 

John  Abercrombie. 

CHIGOE. — The  chigoe  or  jigger  is  a  minute 
parasitic  insect  belonging  to  the  genus  I'ulex  and 
known  as  the  Pulex  penetrans  or  sandflea.  It  is 
common  in  the  West  Indies,  tropical  America,  and 
tropical  jVfrica. 

The  chigoe  resembles  the  ordinary  flea,  but  the 
head  is  proportionately  larger  and  the  abdomen 
deeper.  It  lives  in  dry  and  sandy  soil,  especially 
when  this  is  mixed  with  animal  refuse.  It  attacks 
any  warm-blooded  animal.  After  impregnation  the 
female  buries  herself  beneath  the  skin,  the  two 
posterior  segments  of  her  abdomen  plugging  ihe 
aperture  through  which  she  had  entered.  The 
feet,  especially  between  the  toes  and  at  the  root  of 
the  nails,  are  favourite  sites  ;  but  any  part  of  the 
body  may  be  attacked,  and  any  number  of  jiggers, 
from  one  to  one  hundred  or  more,  may  be  present 
in  a  single  patient.  The  abdomen  of  the  parasite 
swells  during  gestation  to  the  size  of  a  pea,  the 
enlargement  being  accompanied  l>y  suppuration  and 
necrosis  of  the  skin  round  the  aperture,  leading  to 
the  formation  of  a  small  ulcer  from  which  the 
parasite  is  finally  expelled.  The  ulcers  may  become 
infected  with  the  organisms  of  tetanus,  phagedrena, 
or  other  diseases,  and  serious  and  even  fatal 
results  ensue.  In  the  meantime  the  ova,  being 
expelled,  fall  on  the  ground  and  pass,  in  the  usual 
way,  through  the  larval  and  cocoon-stages  until 
the  fully  formed  parasite  is  finally  developed  in 
less  than  a  fortnight  after  the  expulsion  of  the  ova. 

Treatment. — This  should  be  in  the  first  place 
prophylactic.  Wherever  the  parasite  is  known  to 
exist,  the  ground-floors  of  all  houses  and  out-houses 
should  be  carefully  cleansed.  Shoes  should  be 
worn  invariably.  The  frequent  application  of  car- 
bolic acid,  and  other  antiseptic  lotions,  to  the  feet 
is  said  to  ofi'er  some  protection  against  the  parasite. 
Any  irritation  in  the  foot  should  be  at  once  attended 
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to,  and  any  chigoe  that  can  be  found  on,  or  in,  the 
skin  should  be  at  once  removed,  in  the  latter  case 
by  enlarging  the  opening  and  extracting  the  para- 
site with  a  needle. 

Patrick  Manson. 

CHILBLAIN.  —  Synon.  :  Erythema  Pernio; 
Pernio  ;  Fr.  Eiigeliire  ;  Ger.  Frostbeule. 

Definition. — A  form  of  dermatitis  induced  by 
cold. 

/Etiology. — Chilblains  are  commonest  in  child- 
ren and  young  persons.  They  are  most  prevalent 
in  winter,  and  are  more  frequent  in  girls  than 
boys,  doubtless  owing  to  the  greater  susceptibility 
of  the  vaso-motor  system,  but  they  indicate  more 
than  a  defective  circulation.  They  may  be  con- 
sidered as  an  indication  of  debility  and  deficient 
vital  power.  Their  occurrence  is  influenced  more 
by  the  strength  of  the  individual  than  by  the  degree 
of  cold,  and  they  continue  in  some  persons  through- 
out the  entire  year.  Their  tendency  is  to  cease 
with  the  full  development  of  the  system  :  they  oc- 
casionally reappear  in  advanced  life. 

Description. — The  regions  of  the  body  usually 
affected  with  chilblains  are  the  toes,  outer  margin 
of  the  little  toe,  edge  and  dorsum  of  fingers,  the 
chin,  nose,  ears,  and  heel  (hence  the  term  '  pernio,' 
from  TTT^pva,  the  heel).  A  chilblain  presents  three 
stages  or  degrees  of  severity,  namely,  erythematous, 
vesicular,  and  ulcerated ;  and  it  may  be  arrested  at 
the  first  or  second  stage  by  the  withdrawal  of  the 
cause.  The  erythematous  stage  is  restricted  to  dusky 
redness,  swelling,  and  burning  and  intolerable 
itching,  the  itching  being  increased  by  heat,  as  by 
sitting  in  front  of  the  fire,  or  by  active  exercise. 
The  congested  spot  is  circular  in  figure,  somewhat 
tumid,  brightly  red  at  first,  but  later  on  roseate 
crimson,  purple,  or  livid  in  colour.  The  '  local 
asphyxial  stage,'  which  constitutes  the  mildest  form 
of  Raynaud's  disease,  is  a  somewhat  similar  patho- 
logical condition  (sec  Raynaud's  Disease).  The 
second  stage  exhibits  the  blister  resulting  from  effu- 
sion of  serum  beneath  the  cuticle  ;  the  permanent 
colour  of  the  swelling  is  now  purple  or  livid  ;  and 
the  contents  of  the  blister  a  limpid  serum.  In  the 
third  stage  the  blister  is  broken,  and  a  small  ulcer 
results,  which  is  often  difficult  to  heal — this  con- 
stitutes the  '  broken-chilblain.' 

Cold  first  causes  vaso-constriction  of  the  arterioles 
followed  by  dilatation  from  vaso-motor  paralysis  ; 
and  then  follow  the  other  inflammatory  phases. 
See  Circulation,  Disorders  of 

Erythema  pernio  has  to  be  diagnosed  from  an 
early  stage  of  lupus  erythematosus ;  occasionally 
the  two  affections  are  co-existent.  See  Lupus 
Erythematosus. 

Treatment.  —  The  principles  of  treatment  of 
chilblains  require  to  be  modified  to  suit  the  different 
degrees.  Prophylactic  treatment  is  the  best.  This 
implies  keeping  the  extremities  warm,  wearing 
thick  solid  loose-fitting  boots,  wash-leather  socks, 
double-lined  gloves,  velvet  bracelets ;  daily  sys- 
tematic out-of-door  active  exercise  (running,  walk- 
ing, cycling,  skipping).  Ih  the  first  stage,  the 
indication  is  to  restore  normal  circulation  by  gentle 
friction  :  then  some  soothing  liniment  may  be  em- 
ployed ;  and,  finally,  a  stimulating  liniment,  cover- 
ing the  part  afterwards  with  ointment  of  menthol 
and  lanolin  and  cotton-wool,  or  shielding  it  with 
lead  or  opium  plaster  spread  on  wash-leather.  The 
applications  most  in  favour  for  this  purpose  are  the 


soap  liniment  with  chloroform  and  laudanum,  the 
compound  camphor  liniment,  the  turpentine  lini- 
ment, the  tincture  of  iodine,  and  Goulard's  Extract. 
In  the  vesicular  stage  a  similar  treatment  may  be 
used  to  the  erythematous  portions,  while  the  blister 
should  be  snipped  and  the  broken  surface  pencilled 
with  the  compound  tincture  of  benzoin,  and  after- 
wards dressed  with  unguentum  resinse  or  an  oint- 
ment of  Peruvian  balsam.  In  the  third  stage  the 
erythematous  phenomena  still  require  attention, 
and  the  ulcer  should  be  dressed  with  unguentum 
resinse,  either  alone,  or  in  combination  with 
antiseptics. 

To  obviate  constitutional  debility,  the  diet  should 
be  nutritious  and  generous,  and  recourse  may  be 
had  to  nervine  tonic  remedies,  such  as  liquor 
arsenicalis  and  the  best  hygienic  surroundings. 
See  Frostbites  ;  Cold,  Effects  of  Severe  and 
Extreme ;  Rubefacients. 

John  Harold. 
• 

CHILDREN,  Backward. —.W  Children, 
Training  of. 

CHILDREN,  Clinical  Examination  oi.—See 
Infants,  Diseases  of. 

CHILDREN,  Training  of. — Training  maybe 
begun  before  the  use  of  words,  and  a  proper  under- 
standing of  them,  are  acquired. 

The  general  characters  of  brain-action  observed 
in  an  infant  or  young  child — regard  being  had  to 
its  age — indicate  its  potential  mental  capacities. 
These  signs  vary  at  different  stages  of  evolution. 
The  final  result  much  depends  upon  continuous 
growth  and  healthiness  ;  hence  these  characters 
should  be  watched  and  duly  cultivated.  Spontaneity 
of  action  in  the  nerve-centres  is  indicated  in  child- 
hood by  general  mobility  ;  this  forms  the  basis  of 
future  mental  power.  While  the  infant  is  awake 
spontaneous  movements  are  seen  in  the  limbs, 
especially  in  the  small  parts  ;  the  fingers  and  toes 
move  individually  or  collectively,  but  without 
uniformity  and  in  no  apparent  order.  These  move- 
ments are  slower  than  those  of  adults  ;  they  are 
almost  constant  except  in  sleep,  and  are  but  little 
under  the  control  of  sensory  impressions.  This  spon- 
taneous movement  of  infancy  the  writer  has  de- 
scribed under  the  term  Microkincsis.  Gradually 
in  the  advancingmonths  of  early  life  the  centres  begin 
to  act  in  combinations,  co-ordinated  to  some  extent 
by  sight  and  sounds.  At  about  the  fourth  or  fifth 
month  the  sight  of  an  object  may  temporarily  inhibit 
the  movements,  and  this  may  be  followed  by  turn- 
ing of  the  head,  eyes,  and  hands  towards  the  object 
seen,  i.e.  the  co-ordinated  action  is  consequent  on  a 
period  of  inhibition  following  stimulation.  From  such 
observations  we  infer  that  at  birth  the  nerve-centres 
act  slowly  and  independently  of  one  another  ;  that,  as 
evolution  advances,  their  action  may  be  temporarily 
suspended  by  sensory  stimulation  ;  and  that,  during 
the  time  when  no  effe  -ent  nerve-currents  are  passing 
to  produce  visible  movements,  the  centres  undergo 
a  physiological  change — possibly  due  to  action  in 
their  dendrons — subsequently  indicated  by  new  and 
co-ordinated  movements.  Such  observations  show 
the  existence  of  an  initial  faculty  of  '  mental  atten- 
tion.' The  imbecile  infant  does  not  exhibit  this 
microkinesis  in  a  normal  degree  ;  its  nerve-centres 
are  wanting  in  spontaneity,  and,  later  on,  in  the 
capacity  for  co-ordination. 
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The  object  of  early  training  is  to  Ijringthe  sponta- 
neous activity  of  the  nerve-centres  under  control, 
so  that  they  may  subsequently  act  in  harmony  with 
the  child's  environment,  and  that  the  evolution  of 
the  brain  may  be  guided  in  such  a  way  as  to  fit  it 
for  the  work  of  mental  life.  In  the  Infant-class, 
bright  faces,  ever  moving  hands  and  fingers,  with 
readiness  for  chatter  or  response,  show  spontaneity  of 
the  brain-centres,  free  action,  ready  for  the  metho- 
dical training  which  may  co-ordinate  the  brain  but 
not  suppress  its  activity. 

The  principal  means  of  controlling  the  brain  and 
producing  imjiressions  upon  it  are  through  the  eye 
by  sight  and  the  ear  by  hearing  ;  but  besides  these, 
stimuli  may  reach  the  brain  through  the  other 
senses  and  from  the  muscles  and  other  organs  of 
the  body. 

Muscular  sense  as  a  means  of  training  the  brain 
has  been  too  much  neglected  in  educational  methods. 
It  is  easily  employed  before  the  use  of  words  is 
possible  ;  while,  further,  the  response  to  impressions 
thus  produced  can  be  seen  by  the  teacher,  and  then 
the  improvement  in  accuracy  produced  by  repetition 
is  observable.  Muscular  sense  may  produce  effects 
in  the  brain  in  two  ways,  which,  as  they  differ  in 
methods  of  employment  and  their  uses  in  training, 
may  be  classed  separately,  as — (l)  Impressions  by 
muscle-sense  during  contraction  ;  (2)  impressions 
produced  by  the  muscles  in  tension  or  by  the  strain 
of  weights  or  pressure.  As  examples  of  the  former 
variety  we  know  that  impressions  are  produced  by 
movements  of  the  eyes  or  the  hand,  as  in  looking  at 
or  pointing  to  objects  in  succession,  and  in  counting 
them,  or  in  following  the  movements  of  a  pendulum  ; 
also  in  measuring  the  length  and  size  of  objects  with 
the  fingers.  Illustrative  of  the  latter  group  we 
have  the  impressions  produced  by  muscle-tension,  as 
when  feeling  a  weight  in  the  hand,  the  strain  felt 
being  proportional  to  the  weight  used.  These  two 
kinds  of  impressions  by  muscular  sense  are  here 
separated  because  in  training  they  are  employed 
differently,  and  lead  to  different  modes  of  mental 
comparison  and  description  ;  the  size  of  objects  may 
be  compared,  but  must  not  be  confused  with  their 
number  and  their  weight  any  more  than  the  charac- 
ters of  hardness  and  of  colour.  Each  kind  of  impres- 
sion should  be  produced  separately  in  elementary 
training.  The  size  of  a  coin  can  be  seen  by  eye-move- 
ments or  be  felt  in  the  hand  with  the  fingers  closed 
around  it  while  the  limb  is  supported,  so  that  the 
weight  shall  not  be  felt  ;  thus  weights  and  sizes  can 
be  compared  respectively. 

Early  training  should  be  designed  to  develop 
control  rather  than  to  impart  information.  Train- 
ing must  proceed  stage  by  stage  ;  each  method  used 
needs  to  be  often  repeated  to  produce  an  effect,  and 
to  ensure  accuracy  and  retentiveness.  Each  point 
in  training  shouldbe  planned  to  bear  on  future  work, 
and  no  more  difficult  brain-process  attempted  till 
the  elements  of  the  action  which  it  involves  have 
been  acquired.  One  of  the  earliest  requirements  is 
to  control  the  child's  eyes  :  this  applies  equally  to 
the  very  young  child,  to  the  neglected  and  un- 
trained pupil,  and  to  those  adults  who  are  childish 
and  dull  in  make  of  brain. 

Let  the  teacher  try  to  get  the  child  to  look  at  her 
face,  or  at  a  coin  or  bright  object  held  in  the  hand 
and  moved  in  different  directions,  following  it  as  it 
moves.  At  first  the  child  will  do  this  by  moving 
his  head  only  without  moving  the  eyes  in  his  head. 
Eye-drill  is  very  useful.    Let  the  child  look  at 


objects  in  the  room,  at  a  ball  as  it  is  thrown,  or  at  a 
light  flashed  from  a  candle.  At  first,  sight  stimulates 
eye-movements  ;  later  he  moves  his  eyes,  directed 
by  sound  as  he  is  told  what  to  look  at.  Sight 
impresses  the  brain,  so  do  eye-movements,  and  these 
produce  impressions  by  muscular  sense  which  are 
subsequently  useful  when  the  child  is  learning  the 
meaning  of  numbers,  as  in  counting,  when  the  eyes 
are  turned  to  one  object  after  another. 

In  speaking  of  kand-inovenients  reference  will  be 
made  to  training  intended  to  educate  the  brain,  and 
thus  to  lead  to  mental  faculty,  rather  than  to  mani- 
pulative processes,  games,  or  gymnastic  exercises,  all 
of  which  are  none  the  less  useful.  Let  the  child 
imitate  the  action  of  his  teacher,  holding  out  one 
hand  straight  and  free,  on  a  level  with  the  shoulder, 
the  elbow  straight  and  the  fingers  all  in  the  same 
plane.  Instinctively  the  child's  left  hand  imitates 
the  teacher's  right  hand.  When  slow  movements 
are  made  in  bending  the  fingers  one  or  two  at  a  time, 
these  are  imitated  at  first  very  inaccurately,  but  by 
frequent  practice  imitation  becomes  more  exact 
according  to  the  degree  and  the  time  of  each  finger- 
movement.  The  good  training  which  is  thus 
afforded  exercises  control  ;  as  each  centre  in  the 
teacher's  brain  moves  a  finger,  the  corresponding 
centre  in  the  child  is  brought  into  activity  in  similar 
degree  and  relations  of  time  of  action  ;  further,  the 
effect  produced  can  Ije  observed.  Such  exercises 
soon  fatigue  a  young  brain,  and  should  not  be  con- 
tinued for  more  than  a  minute  at  a  time.  It  will  be 
found  that  in  succeeding  lessons  such  series  of 
movements  become  more  regular,  more  exactly 
controlled  by  sight,  and  that  a  slighter  stimulus 
produces  the  desired  effect  till  the  exercise  is 
retained  or  remembered  and  can  easily  be  reproduced 
without  further  guidance.  We  infer  that  during 
practice  the  brain-centres  are  being  gradually  pre- 
pared for  action  in  harmony  with  one  another,  so 
that  they  become  more  capable  of  regulated  or 
co-ordinated  action.  At  first  the  nerve-centres  are 
merely  brought  into  action  in  certain  groups  ;  after 
repetition  they  seem  to  grow  together,  so  as  to  tend 
to  act  in  one  union  of  cells.  It  may  be  that  they 
become  functionally  connected  through  their 
dendrons.  These  impressions  made  on  the  cells 
are  strengthened  by  repeated  training,  as  an  organisa- 
tion is  built  up.  Such  previous  training  proves 
useful  later  on  in  the  process  of  teaching  the  signifi- 
cance of  numbers  ;  the  child  feels  that  four  move- 
ments of  his  arm  are  greater  than  two.  Imitation 
is  important  in  speech-teaching,  which  is  needed  by 
all  children.    See  Dumbness. 

Muscular  sense  in  tension  is  also  to  be  exercised. 
Let  the  child  hold  out  his  hands  in  front,  supinated, 
with  the  fingers  open  ;  then  place  an  ounce  weight 
on  the  fingers  so  that  the  strain  is  felt  as  apart  from 
dimensions  or  bulk.  When  subsequently  it  is 
required  to  distinguish  weight  from  size,  or  to 
make  comparisons  as  to  size  and  weight  respectively, 
the  previous  separate  impressions  received  will  be 
useful  in  giving  an  understanding  of  the  subject 
taught.  Let  the  child  feel  the  strain  of  the  weight 
on  his  hand,  then  feel  the  size  with  his  fingers 
closed,  while  his  arm  is  supported  or  rests  on  the 
table  so  that  he  does  not  feel  the  weight.  For 
instance,  in  teaching  the  coins  it  is  best  to  produce 
each  class  of  impression  separately  :  the  feeling  of 
weight  and  size  respectively  by  muscular  sense,  then 
the  colour  by  sight  ;  let  the  child  learn  to  pro- 
nounce the  name  of  the  coin,  then  look  at  it,  and 
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finally  name  it  at  sight  ;  the  previous  training  is 
used  in  describing  what  is  seen.  Accurate  im- 
pressions received  one  at  a  time  enable  comparisons 
to  be  made,  but  the  comparison  must  be  of  impres- 
sions of  like  kind  :  weight  may  be  compared  with 
weight,  size  or  dimensions  with  those  of  like 
character,  and  colour  may  be  matched  at  sight.  In 
comparison  and  description  impressions  have  to  be 
classed  ;  therefore  each  kind  should  be  implanted 
separately  in  early  training.  Another  point  is  that 
one  class  of  impression  at  a  time  is  more  easily 
received  and  retained  in  the  brain  and  is  less  con- 
fusing and  fatiguing.  Speak  to  the  child  ;  show 
him  a  colour,  an  object,  or  make  him  feel  either  its 
size  or  weight,  but  do  not  produce  each  kind  of  im- 
pression at  once  in  the  earliest  methods  of  training. 
Proceeding  thus  stage  by  stage,  the  child  is  prepared 
for  more  advanced  educational  methods.  Eye- 
movements  well  under  control  lead  to  accurate 
seeing  and  reading  ;  they  are  employed  in  counting 
objects  and  in  adding  figures  on  paper  :  the  student 
who  does  not  fix  his  eyes  well  becomes  an  in- 
accurate observer.  Trained  muscular  sense  leads 
to  a  ready  appreciation  of  weight  and  dimensions, 
their  comparison,  proportions,  and  description  ; 
impressions  made  separately  upon  the  brain  are 
retained,  and  become  associated  with  one  another 
and  connected  with  ideas  and  the  use  of  words  in 
education. 

Standards  of  zveight,  measurement,  and  time,  as 
well  as  the  use  of  numbers,  must  be  taught.  For 
this  purpose  impressions  are  produced  one  at  a  time 
by  carefully  placing  in  the  open  hand  in  turn 
weights  of  one,  two,  and  three  ounces — first  produce 
the  impression,  then  name  the  weight.  A  know- 
ledge of  length  may  be  taught  by  making  the  child 
move  his  eyes  in  looking  at  horizontal  and  vertical 
lines  on  the  blackboard,  which  should  be  vertical 
against  the  wall,  the  lines  being  divided  into  inches, 
but  care  must  be  taken  that  the  eyes  are  moved  in 
looking.  Movements  made  with  the  finger  one 
inch  at  a  time  also  produce  impressions  of  length. 
Impressions  of  the  duration  of  time  may  be  im- 
planted by  counting  the  movements  of  a  seconds- 
pendulum,  or  by  noting  how  long  it  takes  to  walk  a 
hundred  yards,  or  in  other  ways,  giving  ideas  that 
can  afterwards  be  used. 

Discrimination  or  the  appreciation  of  agreement 
and  difference  in  objects  may  be  cultivated  by  train- 
ing, planned  to  produce  at  first  a  few  impressions 
of  each  kind.  A  very  young  cliild  can  distinguish 
between  the  objects  and  colours  presented,  and  will 
respond  readily  to  certain  sounds  ;  sorting  out 
objects  of  like  size,  weight,  or  colour  is  an  ele- 
mentary preparation  for  making  comparison,  and 
precedes  the  faculty  of  judgment.  Retention  and 
discrimination  of  sensory  impressions  under  guid- 
ance lead  to  experience,  which  forms  the  basis  of 
intelligent  choice.  In  training  stage  by  stage,  the 
pupil  can  be  made  to  feel  the  greater  strain  of  four 
ounces  in  his  hand  after  the  two-ounce  weight ;  he 
may  then  be  taught  that  this  is  the  '  greater  weight, ' 
'  twice  the  weight.'  He  feels  the  difference  and 
then  learns  how  to  express  this  ;  similarly  he  can 
be  made  to  feel  and  then  express  which  is  the 
longer  stick.  The  child  must  learn  how  to  look  at 
and  examine  objects,  and  be  taught  the  means  of 
comparing  and  describing  what  he  sees  and  feels. 
All  this  requires  much  time  and  practice  in  observing 
things  which  are  alike  and  unlike,  noting  in  what 
characters  the   agreement  or  difference  consists. 


The  teacher  must  carefully  consider  some  one  point 
for  comparison — it  may  be  weight,  length,  size,  or 
colour  ;  each  of  these  characters  should  have  been 
taught  previously  by  many  examples. 

In  seeking  a  scientific  basis  for  the  art  of 
training  we  must  not  be  satisfied  with  a  connected 
train  of  ideas  in  our  own  minds  which  may  be 
implanted  in  the  child's  brain  by  the  use  of  words 
only  ;  we  should  endeavour  to  trace  out  the  im- 
pressions produced  in  good  teaching  which  become 
associated  in  later  teaching  and  experience.  With 
pupils  a  little  advanced  in  their  mental  training  it 
may  be  useful  to  let  them  examine  an  object  for 
themselves,  say  a  bean  or  a  flower ;  they  thus 
acquire  many  different  kinds  of  impressions  at  the 
same  time  as  they  see,  feel,  and  handle  the  object. 
They  should  gain  impressions  as  to  the  number  of 
parts,  their  form,  size,  colour,  weight,  &c.  When 
however  the  child  proceeds  to  make  comparisons 
and  give  a  description,  he  must  separate  and  classify 
the  different  impressions  received  ;  in  this  process 
guidance  will  be  necessary  till  trained  mental  habits 
have  been  acquired.  When  sufficiently  advanced  in 
education,  the  pupil  can  be  trained  to  observe  and 
note  the  time  of  events,  with  the  order  in  succession 
of  their  occurrence,  as  preparatory  to  studying 
Natural  History  and  the  Physical  Sciences.  Im- 
pressions produced  by  observation  of  facts  in  the 
order  in  which  they  were  seen  must  be  retained  in 
the  brain.  Further  training  and  practice  will  be 
needed  to  educate  the  child  to  see  and  understand 
that  when  peas  are  soaked  in  water  they  becomei' 
increased  in  size  and  in  weight,  while  a  proportion- 
ale  weight  of  water  disappears  from  the  vessel  con- 
taining them.  If  the  peas  are  placed  on  damp 
moss  for  a  few  days  they  will  be  seen  to  sprout,  the 
root  growing  downwards,  while  the  stem  grows 
more  slowly  upwards.  When  light  reaches  the 
plant  the  young  leaves  become  green,  but  not  till 
after  the  light  comes  to  them  ;  if  grown  in  darkness 
they  are  not  green.  If  the  plant  is  kept  in  a  room, 
as  the  stem  grows  longer  it  is  bent  towards  the 
light.  To  follow  the  teaching  given,  the  pupils 
must  be  previously  practised  in  estimating  length  by 
sight,  also  size  and  volume,  and  must  also  be  con- 
versant with  the  comparison  of  lengths,  sizes, 
weights,  and  the  colours  respectively,  so  as  not  to 
become  confused  in  mental  action  and  try  to  com- 
pare size  and  weight  which  may  not  be'proportional. 
It  requires  much  previous  training  to  enable  the 
child  to  see  that  the  concave  side  of  the  stem  of  the 
plant  is  shorter  than  that  which  receives  less  light. 
Familiarity  with  the  methods  of  noting  and  re- 
membering the  order  of  events  will  show  that  the 
presence  of  water  precedes  the  swelling  of  the  peas  ; 
that  the  unequal  illumination  of  the  two  sides  of 
the  stem  precedes  unequal  bilateral  growth,  and 
that  bending  in  the  direction  of  the  light  results  in 
consequence.  In  such  methods  of  educational 
training  we  teach  observation  of  antecedent  and 
sequent  events  in  place  of  speaking  of  cause  and 
effect,  or  allowing  verbal  explanations  expressed  in 
terms  ber.attse,  therefore.  The  order  of  associated 
impressions  and  ideas  received  is  important,  and 
tends  to  be  retained  in  the  brain,  while  it  is 
strengthened  by  repetition  ;  co-ordinate  physical 
exercises  help  to  cultivate  this  mental  faculty. 
Associated  impressions  and  their  attendant  thoughts 
when  firmly  retained  revive  in  the  same  connection. 
The  cultivation  of  character  and  voluntary  power 
may  be  partly  effected  by  the  training  here  briefly. 
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sketched,  as  well  as  by  implanting  thoughts  and 
principles  through  the  use  of  words. 

Retention  of  the  order  in  which  the  pupil  has 
made  his  observations  has  much  to  do  with  his 
logical  thinking  and  understanding  antecedents  and 
sequents  or  cause  and  effect  ;  the  order  of  the 
numerals  together  with  the  degree  of  the  weights 
and  lengths  compared  respectively,  and  expressed 
by  use  of  the  numerals,  is  necessary  in  mental  esti- 
mation of  the  weight,  bulk,  mass  of  objects,  and  also 
to  appreciation  of  the  probable  value  of  the  quantities 
of  material  seen,  as  in  the  practice  of  '  school  shop.' 

Dull  ajid  backward  (hildrcii  a.nA  those  organically 
'  feeble-minded,'  as  well  as  all  young  children,  need 
carefully  planned  training  to  help  in  evolving  their 
mental  faculties.  Besides  cultivation  of  the  natural 
characters  of  brain-action,  any  phenomena  indica- 
ting faults  and  defective  conditions  of  the  nerve- 
centres  siiould  be  observed,  and  when  possible 
replaced  by  lietter  forms  of  activity.  These  faults 
are  expressed  in  movement  and  postures  seen  in 
the  body  ;  the  observation  of  these  detailed  neuro- 
muscular signs  and  balance  of  the  limbs  and  face 
will  afford  definite  guidance  as  to  the  method  and 
degree  of  training  adapted  to  the  individual  child. 
Observation  of  the  pupil  should  always  accompany 
and  direct  training. 

The  face  may  be  taken  as  an  index  of  the  brain. 
The  expression  of  a  child's  face  should  be  lively, 
changeful,  mobile,  showing  spontaneity  and  re- 
sponse: not  fixed,  defective,  or  absent.  Stimulus 
and  proper  occupation  will  often  improve  expression 
and  also  remove  for  the  time  some  of  the  uniformly 
repeated  nerve-signs  to  be  described.  The  frontal 
iiitiscles  which  produce  horizontal  creases  on  the 
forehead  may  be  seen  to  move  spasmodically  and 
irregularly  ;  these  muscles  are  generally  quiet  when 
the  child  is  interested,  and  may  thus  afford  a  guide 
to  this  condition  of  the  mind.  Corrugation  or 
'  knitting  '  of  the  eyebrows  is  often  associated  with 
some  form  of  mental  stress,  such  as  fright  or  hard 
mental  effort.  Observation  of  the  conditions  under 
which  it  subsides  or  increases  may  supply  useful 
indications  for  management,  /'rraw/;/^ is  frequently 
associated  with  the  presence  of  headache,  and  should 
suggest  the  possible  existence  of  ocular  defects 
(myopia,  &c.).  Spasmodic  movements  of  the  facial 
muscles  may  develop  into  habits  which  are  often 
difficult  to  eradicate.  Fulness  under  the  eyes,  due 
to  relaxation  in  tone  of  the  orbiculares  oculorum, 
is  an  early  sign  of  fatigue  and  common  accompani- 
ment of  headache  ;  if  the  child  smiles  or  laughs 
it  disappears  for  the  moment.  The  fatigue  may 
be  temporary,  as  from  mental  work,  insufficient 
feeding,  a  close  atmosphere,  or  late  hours.  Grin- 
ning, or  over-smiling,  with  deepening  of  the  naso- 
labial lines,  is  seen  with  low-class  brains  as  a 
uniformly  repeated  action,  spontaneous  or  occurring 
on  every  stimulation.  This  may  improve  and 
subside  under  general  training  and  occupation  ;  it 
is  worst  in  deficient  children  who  are  allowed  to 
be  idle  and  loafing.  The  habitually  open  /nouth 
suggests  obstruction  in  the  nose  and  throat:  adenoids 
and  hypertrophic  rhinitis  are  very  common  in  cases 
of  mental  deficiency. 

It  has  been  shown  that  the  brain  may  be  trained 
by  the  use  of  exercises  for  the  hand,  and  receives 
impressions  from  its  movements  :  the  hand  may  be 
observed  as  an  index  of  brain-status,  the  faults  of 
which  may  thus  be  seen  and  correcteil.  A  healthy 
well-trained  child  when  told  to  hold  out  his  hand's 


in  front  responds  by  raising  each  arm  to  a  level  with 
the  shoulder,  horizontal  and  straight  at  the  elbow, 
the  arms  being  parallel  to  one  another.  The  hands 
should  balance  straight  at  the  wrist  and  knuckles, 
with  the  fingers  and  thumbs  in  the  same  plane  : 
this  is  the  normal  attitude  with  good  brain-activity 
in  preparation  [or  action  under  guidance.  Assum- 
ing this  position  momentarily  helps  to  put  the  brain 
under  control,  just  as  removing  all  slouching  habits 
improves  the  child.  With  inertness  or  fatigue  the 
wrist  droops,  the  metacarpal  bones  become  adducted 
or  folded,  while  the  thumb  falls  and  the  fingers 
are  partially  flexed  ;  the  elbows  are  apt  to  be 
somewhat  bent,  and  the  left  hand  held  at  a  lower 
level  than  the  right.  In  the  nervous  neurotic  child 
the  hand  tends  to  balance  in  a  different  position  : 
the  wrist  droops,  the  palm  is  contracted  and  looks 
narrow,  the  thumb  is  bent  back,  and  each  finger 
extended  beyond  the  straight  line  at  the  knuckle- 
joint,  thus  producing  a  claw-like  appearance  which 
is  frequently  seen  in  children  convalescent  from 
chorea,  in  bad  sleepers,  and  in  those  who  suffer 
much  from  headaches.  These  childen  may  also 
present  twitching  of  the  fingers,  either  vertically  or 
laterally.  Bad  postures  are  frequently  imitated  in 
school  from  other  pupils  ;  asymmetrical  balance  of 
the  head  and  spine,  as  well  as  lordosis,  should 
therefore  be  avoided,  while  good  postures  both  in 
sitting  and  standing  are  taught. 

Response  of  the  I'rain  is  seen  in  action  following 
some  stimulus  or  direction  given  to  the  child  ;  when 
this  action  is  in  harmony  with  the  direction  the 
response  is  intelligent.  In  response  dependent  upon 
mental  action  in  the  brain,  a  period  of  inhibition  of 
spontaneity — partial  or  complete — occurs,  corre- 
sponding to  interaction  among  the  centres  in  attention 
or  thinking.  A  mere  act  of  imitation  helps  in  train- 
ing,but  the  repetition  of  a  mode  of  expression  associ- 
ated with  the  direction  received  is  not  a  very  intelli- 
gent action,  though  it  is  as  much  as  may  be  expected 
from  a  very  young  pupil.  It  is  little  more  than  a 
reflex  brain-action  without  much  interaction  among 
the  nerve-centres,  calling  into  play  the  results  of 
experience  and  education  :  such  is  mechanical  or 
parrot-like  memory.  For  this  reason  a  prompt 
response  is  sometimes  of  less  value  than  a  little 
delay  in  reply,  if  this  indicates  thoughtfulness. 
Accuracy  in  action,  readily  corresponding  to  the 
direction  given,  is  of  greater  value  than  correct 
verbal  expression  or  promptness  and  quickness  ; 
response  in  correct  language  is  not  to  be  looked  for 
till  a  full  vocabulary  and  the  accurate  use  of  terms 
have  been  gained  by  teaching.  In  mental  arithmetic, 
when  the  pupil  is  told  to  add  the  numbers  men- 
tioned, and  gives  the  correct  answer,  it  does  not  much 
matter  if  his  hands  twitch  and  his  eyes  move  about, 
while  the  feet  shuffle,  owing  to  some  spreading  or 
'  overflow  '  brain-action.  When  a  sum  in  addition 
is  worked  out  on  paper,  sight  and  eye-movements 
direct  the  brain-processes,  while  the  fingers  express 
the  result  ;  here  irregular  eye-movements  and  twitch- 
ing fingers  may  lead  to  incorrect  addition  and  mis- 
takes in  writing. 

Besides  receiving  aid  in  the  evolution  of  the 
general  characters  of  brain-action  and  in  the 
correction  of  faults,  the  child  must  also  be  trained 
in  good  mental  habits.  Efficient  and  well-arranged 
teaching  can  do  much  to  render  the  brain  healthy 
and  strong  for  work  during  adolescence,  and  may- 
make  it  less  liable  to  neurotic  disturbances  and  to 
the  spreading  or  extra  action  exhibited  in  excessive 
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emotion  or  in  mental  confusion,  which  are  as 
wasteful  of  energy  as  attacks  of  passion,  epilepsy, 
or  hysteria. 

Higher  Education. — In  training  the  power  of 
observation  and  in  teaching  methods  of  procedure, 
it  is  all-important  that  the  pupil  should  know  what 
to  look  at  and  what  to  look  for ;  but  beyond  this, 
the  processes  of  observation  must  be  implanted  in 
methodical  order.  This  is  analogous  to  making 
the  pupil  learn  the  order  of  the  cases  and  genders 
according  to  which  a  Latin  adjective  is  declined, 
before  he  learns  the  terminations  and  forms  of  each 
respectively  ;  such  fixed  methods  of  thinking  save 
the  pupil's  time  and  much  unnecessary  mental 
labour.  Each  mode  of  brain-action,  necessary  to 
the  kind  of  work  undertaken,  should  have  been 
previously  trained  by  practice  :  thus,  before 
teaching  the  study  of  comparison  and  description 
of  form,  size,  and  area  (geometry),  the  pupil 
requires  training  in  the  use  of  sight,  eye-move- 
ments, and  muscular  sense,  as  well  as  in  mental 
procedure  according  to  the  directions  given  and 
retained  from  practice.  The  boy  may  look  at  the 
face  of  his  master  who  is  teaching  history  or 
language,  but  he  must  learn  to  turn  his  eyes  to  the 
blackboard  or  map  during  a  lesson  in  Euclid  or 
geography.  In  Latin  the  prefix  and  termination 
of  the  words  must  be  separately  seen  ;  in  doing 
sums  on  paper  the  lines  of  figures  must  be  followed 
in  their  order. 

Mental  fatigue  should  be  avoided  till  the  brain 
has  grown,  and  its  natural  spontaneity  has  been  in 
part  co-ordinated  by  training  ;  but  at  about  seven 
or  eight  years  old  the  brain  of  a  healthy  well-grown 
■child  has  acquired  an  average  weight  of  about 
46drs.  (Dr.  Thurman),  and  can  begin  to  bear  some 
temporary  fatigue  from  mental  effort  without  harm 
resulting.  The  fatigue  of  the  day  should  be  com- 
pletely removed  by  sleep  at  night,  and  periods  of 
mental  effort  must  be  followed  by  ample  inter- 
current activity  in  other  directions,  and  by  times 
for  rest.  Dr.  Clement  Dukes  recommends  the 
following  hours  for  work  per  week  and  sleep  per 
night  : — 


Ages 

Work 

Sleep 

7-8 

12 

I2i 

lO-I  I 

25 

1 1 

15-17 

45 

9 

17-19 

50 

8i 

Weariness  may  be  due  to  many  causes  :  diet  and 
ventilation  may  be  defective,  leading  to  the  circu- 
lation of  impoverished  or  impure  blood  through 
the  brain ;  excessive  muscular  exercise  may 
exhaust  nerve-energy ;  late  hours  may  lead  to 
morning  inertness  ;  spontaneous  self-contained 
thinking  and  imagining,  with  habits  of  mental 
introspection,  sometimes  lead  to  exhaustion  in 
unoccupied  and  lonesome  children. 

The  signs  of  fatigue  should  be  known  and 
appreciated  by  the  teacher.  In  addition  to  those 
previously  mentioned  affecting  the  face,  the  fingers 
twitch,  the  shoulders  are  shrugged,  the  feet 
shuffle,  and  chattering  or  whispering  begins  ;  the 
head  is  held  less  erect,  and  the  hands  in  their 
balance  may  show  lessened  neuro-muscular  strength, 
as  explained  earlier.  Action  and  response  be- 
come slow  and  inaccurate,  the  mental  status 
being  reduced  to  a  more  childish  condition.  The 
question  put  may  be  repeated  in  place  of  a  reply  ; 
the  pupil  is  less  controllable,  while  attention  is 
not  easily  co-ordinated.    Fatigue  is  not  necessarily 


proportional  to  the  amount  of  school-work  accom- 
plished ;  it  is  important  to  observe  the  general 
expression  of  brain-action,  not  only  its  special 
results  in  the  class-occupations.  In  the  child  the 
impressions  retained  are  less  exact  than  in  the 
adult,  while  spontaneity  is  more  abundant  and 
may  interfere  with  any  established  order  of 
thinking  ;  but  spontaneous  thoughts  arising  in  the 
brain  add  to  fatigue.  At  an  early  stage  in  educa- 
tion there  exist  but  few  established  modes  of  thinking 
ready  to  come  into  play  in  forming  a  mental  con- 
clusion ;  effective  training  by  implanting  series  of 
impressions,  ready  for  methodical  employment,  does 
much  to  lessen  the  chances  of  mental  fatigue. 

Mental  hygiene  and  careful  general  training  pro- 
mote good  education,  guided  by  observation  ;  they 
aid  brain-growth  and  the  evolution  of  mental 
faculty  ;  but  to  these  must  be  added  some  ex- 
perience of  the  conditions  of  life  and  social 
environment.  This  is  specially  necessary  for 
children  in  boarding  schools  and  institutions,  who 
may  otherwise  experience  less  of  the  varied 
circumstances  of  life  than  those  living  at  home  and 
attending  day  schools.  Besides  abstract  knowledge 
the  child  must  also  learn  his  position  among  the 
circumstances  of  life,  and  his  social  relations  to 
other  persons.  Experience  will  teach  the  need  of 
self-protection,  of  preparation  for  labour  in  earning 
a  living,  of  honesty  and  good  manners,  as  well 
as  the  value  of  learning.  Hence  children  need 
comradeship  as  well  as  the  influence  of  adults ; 
school-habits  and  discipline  lead  to  some  under- 
standing of  cause  and  effect  in  social  and  in  intel- 
lectual living.  Teaching,  if  explanatory  by  words 
only,  gives  but  little  experience  that  can  be  of  use 
to  the  child  till  actual  impressions  have  been  felt. 
If  the  boy  has  felt  the  pain  of  scalding  water  he 
may  readily  understand  that  hot  things  hurt, 
whether  it  be  the  coals  and  lamp  which  are  alight, 
or  the  teapot  which  does  not  look  hot  ;  and  he 
may  understand  further  that  it  is  dangerous  to  play 
with  matches.  Experience  with  animals  is  useful  : 
children  find  out  that  dogs  can  bite,  but  that  they 
are  friendly  if  kindly  treated.  It  is  experience  that 
couples  the  thought  in  an  act  of  judgment  leading 
to  acceptance  or  refusal  ;  a  choice  must  be  made 
between  two  offers,  or  a  decision  as  to  some  line  of 
action,  and  this  necessity  helps  to  form  character. 

The  principles  of  hygiene  should  have  some  place 
among  other  subjects  of  instruction,  whether  this  be 
formally  taught  or  not ;  experience  in  feeling  plea- 
sure and  activity  amid  plenty  of  light  and  air  is 
educational.  The  effects  of  light  and  feeding  or  of 
starvation  and  partial  darkness  on  plants  may 
easily  be  shown  in  the  school-room  and  in  the 
practice  of  daily  attending  to  them. 

In  dealing  with  an  individual  child,  or  when 
advising  as  to  methods  of  class-training,  the  phy- 
sician will  consider  the  constitution  of  each  child 
in  relation  to  organised  education  ;  there  are  great 
differences,  as  well  as  inequalities,  in  the  physical 
and  mental  abilities  of  children.  Space  will  not 
allow  a  detailed  account  to  be  given  of  the  examina- 
tion of  children  for  the  purposes  of  educational 
classification,  but  the  following  propositions  sum- 
marise the  results  of  the  writer's  inquiries  among 
100,000  school-children  : 

I.  The  main  classes  of  defect  among  children 
include  a  larger  proportion  of  boys  than  girls. 

II.  The  main  classes  of  de.^^ect  are  much  associated 
in  the  groups  of  cases. 
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III.  Children  with  developmental  defects  often 
present  also  abnormal  nerve-signs,  and  are  delicate 
and  dull. 

IV.  Children  with  indications  of  brain-disorderli- 
ness — that  is,  abnormal  nerve-signs — are  often  dull 
pupils. 

V.  Dull  pupils  are  often  delicate,  with  indica- 
tions of  brain-disorderliness. 

VI.  Girls  with  developmental  defect,  or  with 
brain-disorderliness,  are  more  apt  to  receive  harm 
and  less  good  from  their  environment  than  bo)'s. 

VII.  The  effects  of  good  physical  training  in 
school  are  to  diminish  the  number  of  cases  with 
signs  of  brain-disorderliness,  and  the  number  of  dull 
children. 

IVeak  or  nervous  children  need  careful  training 
and  management,  which  must  be  adapted  to  the 
child's  needs,  but  not  necessarily  in  all  particulars 
according  to  his  inclinations,  for  physical  weakness 
predisposes  to  habits  of  indolence  and  loafing,  which 
are  best  removed  liy  the  spirit  and  method  of  school- 
life,  both  in  plaj'  and  work,  under  the  stimulus  of 
emulation.  This  process  of  trying  to  level  the  boy 
up  to  the  average  of  his  companions  calls  for  careful 
consideration  and  consultation  in  the  school,  when 
it  is  determined  '  to  make  the  bo)'  work  and  play." 

Medical  officers  have  in  recent  years  been  ap- 
pointed by  most  of  the  School  Boards  in  large  cities 
to  look  after  questions  concerning  illness  among  the 
children,  and  to  take  part  in  the  selection  of  pupils 
who  come  under  the  provisions  of  the  Education 
Act  (Defective  and  Epileptic  Children)  1899,  and 
also  to  advise  as  to  the  methods  of  their  training. 

Feeble-minded  children  may  be  recognised  and 
certified  by  observation  of  the  abnormal  nerve-signs 
already  referred  to,  and  by  mental  tests,  as  well  as 
by  defects  in  developmental  grow/h,  which  will  now 
Ije  briefly  described.  The  cranium  may  be  bossed 
on  either  side  of  the  frontal  bone  and  at  the  parietal 
centres  ;  the  forehead  may  be  narrow  and  shallow 
or  present  a  vertical  ridge.  The  volume  of  the 
cranial  interior  and  its  ossification  are  of  great  signi- 
ficance ;  the  normal  circumference  at  seven  years 
is  20-21  inches.  The  palate  is  defective  if 
narrow  laterally,  too  much  arched,  or  angular  in 
front — i.e.  V-shaped,  with  the  upper  incisors  promi- 
nent ;  a  small  mouth-opening  often  co-exists  with 
adenoids  and  nasal  obstructions.  The  nasal  bones 
may  remain  ill-developed,  broad,  and  flat  ;  this  may 
improve  with  growth.  The  external  ears  are  fre- 
quently defective  in  lioys — large,  outstanding,  coarse 
in  texture,  the  antihelix  absent  and  the  helix  ill- 
formed,  presenting  a  cave-like  ear.  The  features 
are  often  defectively  developed  ;  the  face  as  a  whole 
may  be  small  and  infantile,  or  large,  round,  flat, 
with  small  features  rising  from  its  plane  ;  the  palpe- 
liral  fissures  small,  with  the  transverse  axis  sloping 
outwards  and  downwards  or  upwards:  a  small 
mouth  is  more  frequent  than  a  large  one.  The 
lower  jaw  may  be  prognathous,  large  and  heavy, 
or  too  small  in  proportion  to  the  cranium.  De- 
fectively developed  children,  especially  girls,  are 
often  stunted  in  growth,  delicate,  and  ill-nourished. 
The  presence  of  several  developmental  defects,  with 
want  of  the  general  characters  of  good  brain-action, 
combined  with  abnormal  nerve-signs  and  absence 
of  mental  ability,  indicates  the  probability  of  the 
child  being  feeble-minded. 

The  conditions  of  sight  and  hearing  and  of  the 
mouth  and  throat,  as  well  as  the  general  health, 
need  to  be  investigated  ;  a  careful  physical  examina- 


tion of  the  child  said  to  be  dull  is  necessary  before 
giving  a  diagnosis  and  prognosis  ;  the  facts  thus 
observed  will  suggest  treatment  and  the  best  methods 
of  commencing  brain-training. 

P"rancis  Warner. 

CHILL. — A  sensation  of  coldness  accompanied 
by  shivering,  experienced  during  the  rise  of 
temperature  associated  with  the  onset  of  acute 
specific  fevers  or  other  inflammatory  diseases  ;  also 
occurring  in  nervous  individuals,  and  in  attacks  of 
megrim  without  any  rise  of  temperature. 

In  popular  language  a  '  chill '  is  employed  to 
mean  exposure  to  cold  or  wet,  followed  by  some 
acute  disorder.  Thus  a  cold  draught  playing  upon 
the  face  may  be  followed  by  facial  paralysis,  sore 
throat,  or  Ijronchitis  ;  that  is  to  say,  cold  applied 
locally  may  excite  disease  in  the  neighbourhood  of 
its  application  or  in  distant  organs.  It  is  probable 
that  a  '  chill  '  may  act  in  several  ways  :  (l)  it  may 
cool  the  blood  circulating  in  the  skin,  especially 
when  the  vessels  fail  to  contract  rapidly  under  its 
influence  ;  and  the  cooled  blood  may  be  supplied  to 
internal  organs  ;  (2)  it  may  affect  the  nerve-endings 
in  the  skin  and  by  reflex  action  interfere  with  the 
circulation  in  the  associated  viscera  (see  Pain  in 
Visceral  Disease)  :  in  both  these  ways  it  may 
diminish  the  resisting  power  of  the  tissues  to  injury, 
and  enable  micro-organisms  to  gain  a  footing  ; 
(3)  exposure  to  cold  may  check  the  secretions  of 
the  skin,  the  mucous  membrane,  or  other  parts. 

Disease  of  the  nose,  throat,  larynx,  lungs,  and 
kidneys  is  frequently  traced  to  a  'chill.'  Moreover 
diarrhoea,  dyspepsia,  acute  and  chronic  rheumatism, 
and  many  other  disorders  are  often  traceable  to  no 
other  cause.  In  some  instances,  as  in  acute 
pneumonia,  it  seems  certain  that  the  effect  of  chill 
is  limited  to  the  lessening  of  the  resisting  power,  the 
immediate  cause  of  the  disease  being  the  multiplica- 
tion of  bacteria  in  the  body,  and  the  dissemination 
of  their  toxins  in  the  tissues. 

The  '  chill '  so  often  '  taken  '  by  those  return- 
ing from  densely  crowded  resorts  late  at  night  is 
probably  the  complex  resultant  of  many  forces, 
including  the  inspiration  of  organisms  from  the 
vitiated  air  :  the  lowered  resisting-power  depending 
on  the  effect  of  fatigue,  and  of  over-heated  air 
surcharged  with  carbonic  acid  and  organic  matter  ; 
and  the  effect  of  the  sudden  change  of  temperature 
on  the  nerves  and  dilated  vessels  of  the  skin,  before 
referred  to.  Individuals  differ  in  their  susceptibility 
to  '  chill  ; '  and  in  any  given  individual  the  sus- 
ceptibility of  each  organ  is  by  no  means  identical. 
Moreover  this  susceptibility  of  special  organs  may 
vary  with  the  age  of  the  individual,  the  season  of 
the  year,  and  many  other  conditions. 

Trea'JMENt. — The  susceptibility  to  '  chill  '  may 
be  diminished  by  the  wearing  of  woollen  under- 
clothing, and  the  careful  regulation  of  individual 
habits,  such  as  the  temperature  of  the  morning 
bath,  the  ventilation  of  sitting-rooms,  and  other 
details.  The  curative  treatment  of  the  maladies 
ascribed  to  chill  is  described  under  their  respective 
headings.  H.  Montague  Murray. 

CHIN-COUGH.— A  synonym  for  whooping 
cough.    5tY  Whooping  Cough. 

CHLOASMA  (xAda,  a  green  herb).— Synon.  : 
I^iverspot  ;  Fr.  Ephelide  ;  Ger.  Leberjlech. 

An  indefinite  term  often  applied  to  any  pigmentary 
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discolouration  of  the  skin  of  a  yellowish-brown  or 
liver-colour  tint,  occurring  in  blotches.  Its  syno- 
nym, ephelis  gravidarum,  indicates  its  occasional 
association  with  pregnancy.  It  is  sometimes  used 
as  a  synonym  of  tinea  versicolor  to  denote  the 
pigmentation  caused  by  the  inicrosporon  fiirfiir. 
See  Pigmentary  Diseases  of  the  Skin. 

CHLORAL    HYDRATE,    Poisoning  by.— 

Poisoning  by  chloral  hydrate  is  a  very  common 
occurrence,  this  medicament  being  frequently  taken 
in  fatal  quantity  by  misadventure.  There  is  reason 
to  think  that  it  is  also  largely  used  for  suicidal 
purposes. 

Anatomical  Characters. — There  may  be  an 
entire  absence  of  any  characteristic  appearances 
after  death  by  chloral  hydrate;  and  at  most  these 
consist  in  more  or  less  modified  signs  of  asphyxia  — 
especially  a  dark  colour  of  the  blood,  and  pulmonary 
and  cerebral  hyperemia. 

Symptoms. — The  most  striking  symptom  of 
poisoning  by  chloral  hydrate  is  the  rapid  superven- 
tion of  quiet  sleep,  at  first  simulating  natural  sleep. 
In  this  stage  the  patient  can  be  easily  roused,  but  he 
speedily  drops  off  again.  The  pupils  are  contracted  ; 
the  respirations  are  full,  deep,  and  regular  ;  the 
pulse  is  not  much  affected.  This  condition  rapidly 
deepens  into  full  coma.  The  respirations  slacken  ; 
and  the  pulse  is  either  weak  and  slow,  or,  more 
commonly,  rapid  and  irregular.  The  temperature 
of  the  body  is  reduced  ;  the  muscular  system  is 
totally  relaxed.  The  pupils  now  dilate  ;  and  with 
feeble,  thready  pulse,  the  anaesthesia  and  paralysis 
gradually  end  in  death,  preceded  by  lividity  and 
collapse.  Exceptionally,  in  fatal  cases,  burning 
pain  in  the  mouth,  fauces,  and  throat,  and  symptoms 
of  gastritis  have  been  observed.  In  one  case  of  re- 
covery the  patient  became  idiotic.  The  urine  con- 
tains an  abundance  of  glycuronic  acid. 

Diagnosis. — The  history  of  the  case,  or  the 
finding  of  a  vessel  containing  the  medicine,  coupled 
with  the  symptoms,  will  usually  set  all  doubts  at 
rest.  Otherwise  the  case  may  be  mistaken  for 
poisoning  by  opium  or  other  narcotic,  for  carbolic- 
acid  poisoning,  or  for  cerebral  congestion.  The 
pupil  is  not  so  contracted  as  in  opium-poisoning  ; 
and,  as  the  coma  deepens,  the  pupils  dilate  instead 
of  undergoing  further  contraction.  There  is  an 
absence  of  the  olive-green  or  black  urine  so  commonly 
noticed  in  carbolic-acid  poisoning,  and  of  the  peculiar 
odour  of  the  breath,  and  of  stains  about  the  mouth 
and  lips. 

Prognosis. — This  will  depend  upon  ttie  state  in 
which  the  patient  is  found,  and  upon  the  length  of 
time  which  has  elapsed  since  the  ingestion  of  the 
poison. 

Treatment. — Evacuation  of  the  stoinach  by  the 
aid  of  the  stomach-tube  is  the  first  step  in  the  treat- 
ment of  a  case  of  poisoning  by  chloral  hydrate. 
Emetics,  unless  given  early,  usually  fail  to  excite 
vomiting.  The  patient  must  be  persistently  roused, 
if  possible,  as  in  opium-poisoning  (see  Opium, 
Poisoning  by).  It  is  of  primary  importance  to  see 
that  the  temperature  of  the  body  be  kept  up  by 
warm  applications.  Stimulants  may  be  freely  given, 
and  hot  coffee  injected  into  the  rectum.  Strychnine 
(l^gr.)  should  be  injected  subcutaneously.  Inha- 
lations of  amyl  nitrite,  and  artificial  respiration  are 
advisable.  Thomas  Stevenson. 

CHLORAL-HYDRATE  HI\B\T.—See  Habits. 


CHLOROFORM-HABIT.— 6V<;  Habits. 
CHLOROFORM,  Use  of.— Anesthetics. 

CHLOROSIS  (x^upos,  green  or  sallow). — 
Synon.:  Green-sickness;  Fr.  La  Morose;  Ger. 
Chlorose  ;  Blcichsucht. 

Definition. — A  variety  of  anaemia  occurring  in 
a  peculiar  diathesis  or  habit  of  body,  characterised 
by  defective  formation  of  the  blood  and  vascular 
system. 

Etiology. — Chlorosis  occurs  most  commonly 
in  young  women  from  the  age  of  puberty  to  twenty- 
one,  but  it  may  appear  or  reappear  up  to  the  thirtieth 
year  ;  it  is  found  occasionally  in  children  and  older 
women  ;  it  is  very  rare  in  men.  It  is  believed  to 
be  more  common  in  the  higher  ranks  of  life. 
Beyond  these  predisposing  causes,  the  origin  of  the 
disease  lies  in  peculiar  characters  of  the  blood  and 
blood-vessels,  to  be  presently  described,  which  are 
believed  to  be  congenital,  and  perhaps  hereditary. 
In  such  subjects,  and  under  the  preceding  circum- 
stances, any  of  the  numerous  causes  of  antemia  may 
be  sufficient  to  excite  the  appearance  of  chlorotic 
symptoms  ;  but  those  which  do  so  most  commonly 
are  bodily  growth  and  development,  the  establish- 
ment of  menstruation,  disturbances  of  alimentation — 
particularly  constipation,  and  an  insufficient  enjoy- 
ment of  air,  light,  and  wholesome  muscular  exercise. 

Anatomical  and  Chemical  Characters. — 
The  blood  in  chlorosis  presents  one  strictly  essential 
imperfection.  The  individual  red  corpuscle  contains 
less  than  the  normal  amount  of  hemoglobin, 
although  the  total  amount  of  h."emoglobin  in  the 
blood  in  all  probability  does  not  fall  below  normal. 
The  total  quantity  of  blood  is  much  increased 
(Lorrain  Smith),  and  its  specific  gravity  is  much 
reduced.  Both  red  and  white  corpuscles  are  some- 
times deficient  in  numbers,  and  that  proportionately. 
The  liquor  sanguinis  is  unchanged. 

With  this  condition  of  blood  certain  associated 
abnormalities  of  the  aorta  and  arterial  system 
generally  have  been  described  by  Virchow.  The 
most  striking  of  these  is  a  hypoplasia  or  dwarfed 
condition  of  the  aorta,  represented  by  small  calibre, 
increased  elasticity,  anomalous  origin  of  the 
branches,  and  unequal  thickness  and  fatty  de- 
generation of  the  intima.  The  heart  is,  as  a  rule, 
small  in  early  life,  but  full-sized  or  even  hyper- 
trophied  at  a  later  period,  with  traces  of  endocarditis. 
The  condition  of  the  ovaries  and  uterus  varies 
extremely.  In  some  cases  the  generative  organs 
are  described  as  '  infantile,'  while  in  others  they  are 
either  immoderately  developed,  or  perfectly  normal 
in  every  respect.  The  subcutaneous  fat  is  often 
abundant  ;  and  the  viscera  present  various  degrees 
of  fatty  change.  When  the  cardio-vascular  changes 
are  marked  and  advanced,  there  may  be  extensive 
secondary  disease  throughout  the  body. 

Sy.mpto.ms. — The  symptoms  of  simple  chlorosis 
are  those  of  mild  aniemia,  with  certain  important 
differences  which  become  fewer  and  less  marked, 
and  finally  disappear  as  chlorosis  advances  to  the 
more  serious  disease.  The  present  article  will  be 
devoted  to  a  description  and  discussion  of  them  : 
an  account  of  the  symptoms  of  anremia  will  be  found 
under  its  proper  heading. 

The  appearance  of  the  chlorotic  girl  is  peculiar, 
inasmuch  as  the  pallor  of  her  complexion  is 
accompanied  by  natural  or  even  increased  fulness, 
from  the  excess  of  subcutaneous  fat.    In  blondes  the 
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transparency  of  the  skin  is  increased  ;  in  brunettes 
it  is  diminished,  an<l  a  dull  yellowish-grey  colour  of 
skin  is  the  result,  which,  in  contrast  with  the 
greyish-blue  of  the  eyelids,  may  appear  of  a  sickly 
green. 

The  patient's  usual  complaint  is  of  this  altera- 
tion of  colour,  menstrual  disorder,  debility,  great 
breathlessness,  cardiac  symptoms,  and  various 
pains.  She  probably  believes  that  she  has  heart- 
disease  ;  her  mother  fears  that  she  is  consumptive. 
The  symptoms  and  the  cardiac  and  vascular 
signs  closely  resemble  those  of  ana;mia.  But  there 
is  this  important  difference  in  the  phenomena 
connected  with  the  heart  :  that  in  many  cases  of 
chlorosis  they  indicate  enlargement.  Venous  or 
arterial  thrombosis  may  occur  in  the  limbs  and  brain. 
The  alimentary  system  is  usually  deranged,  constipa- 
tion often  being  an  urgent  symptom.  The  urine  is 
abundant,  watery,  and  pale.  There  is  no  dropsy  in 
simple  uncomplicated  chlorosis.  Rheumatic  sym- 
ptoms are  occasionally  associated.  Pyrexia  (99°- 
103"  F. )  has  been  observed  in  some  instances. 

The  clilorotic  constitution  or  diathesis  may  be 
recognised  by  the  following  characters,  which  are 
variously  associated  in  different  cases  :  — Diminutive 
stature  ;  imperfect  sexual  development  ;  a  history 
of  peculiar  anemia  in  childhood,  of  anjemia  with 
menstrual  irregularity  at  puberty,  and  of  previous 
attacks  of  symptoms  of  chlorosis ;  evidence  of 
cardiac  enlargement  or  mitral  disease  in  the  absence 
of  all  the  ordinary  causes  of  these  ;  the  occurrence 
of  endocarditis  during  pregnancy  or  post  partiiin  ; 
and  the  presence  of  any  of  the  diseases  which  will 
be  referred  to  under  the  heading  of  Complications. 

Course,  Duration,  and  Terminations. — 
The  commencement  of  chlorosis  is  generally 
gradual.  If  neglected  it  tends  to  develop  into  con- 
Ih'med  anremia.  It  is  for  this  reason  that  pure 
chlorosis  is  a  rare  disease,  while  anaemia  associated 
with  the  chlorotic  diathesis  is  comparatively 
common.  The  duration  of  chlorosis  is  variable. 
It  may  reappear,  and  that  more  than  once  ;  but  it 
is  unlikely  to  return  after  the  age  of  thirty, 
especially  in  the  married  woman.  Death  from 
t'hlorosis  directly  is  excessively  rare,  but  it  may 
occur  rapidly  from  cerebral  thrombosis. 

Complications  and  Sequels. — According  to 
Virchow,  serious  valvular  disease  and  cardiac 
enlargement  may  be  traced  in  some  of  the  worst 
cases  of  chlorosis  to  the  associated  vascular  condi- 
tion ;  and  the  mitral  valve  is  peculiarly  liable  to  be 
attacked  by  endocarditis  in  rheumatic,  puerperal, 
or  septic  fever.  Haemorrhages,  gastric  ulcer,  and 
exophthalmic  goitre  are  believed  to  occur  with 
<:omparative  frequency  in  persons  of  the  chlorotic 
<liathesis. 

Pathology. — The  deficiency  of  the  individual 
red  corpuscle  in  hiemoglobin,  and  the  deficiency  of 
the  blood  in  red  and  white  corpuscles,  indicate  an 
imperfect  growth  of  the  corpuscular  elements  of 
the  blood.  With  this  blood-state  there  is  asso- 
ciated a  hypoplastic  or  dwarfish  condition  of  the 
lilood-vessels.  In  the  embryo  the  blood  and  blood- 
vessels are  developed  from  the  same  elements,  the 
lormer  making  its  appearance  within  the  cells 
which  produce  the  latter.  The  view  of  the  patho- 
geny of  this  disease,  therefore,  adopted  by  the 
writer  is,  that  the  anomaly  of  blood  and  the 
anomaly  of  vessels  are  to  be  considered  as  together 
an  expression  of  some  congenital  defect  of  the 
blood-vascular  system,  leading  to  imperfect  growth 


both  of  blood  and  of  vessels.  Any  individual 
possessing  such  a  blood-vascular  system  labours 
under  a  peculiar  diathesis,  and  is  said  to  be  a  chlo- 
rotic subject  or  to  possess  the  chlorotic  constitution 
or  diathesis.  If  the  other  systems  of  the  body  are 
full-sized  {which  is  not  always  the  case),  the 
dwarfish  condition  of  the  arteries  of  the  chlorotic 
subject  and  the  scanty  supply  of  haemoglobin  may 
have  some  difficulty  in  satisfying  the  ordinary 
demands  for  blood,  and  especially  for  oxygen. 
This  difticulty  of  the  blood-vascular  system  will 
become  a  breakdown  when  the  processes  of  alimen- 
tation are  deranged,  or  when  the  blood  is  wasted 
by  the  excessive  demands  of  growth,  development, 
or  hemorrhage.  Such  a  result  is  most  likely  to 
happen  at  periods  of  extraordinary  demand  within 
the  economy,  of  which  the  establishment  of  men- 
struation is  the  chief.  The  symptoms  of  uncompli- 
cated chlorosis  are  due  to  deficiency  of  oxygen  in 
the  system,  while  the  cardiac  enlargement  and 
valvular  disease  are  directly  referable  to  the  vascit- 
lar  hypoplasia,  that  is,  to  the  obstruction  caused  by 
the  narrow  calibre  of  the  aorta.  The  connection 
between  the  blood-vascular  condition  and  that  of 
the  generative  organs  is  more  complex.  On  the 
one  hand,  the  chlorotic  diathesis  or  actual  chlorosis 
interferes  with  the  development  and  activity  of  the 
ovaries  and  uterus  ;  on  the  other  hand,  disorders  of 
the  sexual  functions  are  occasionally  exciting  causes 
of  aglobulism.  Many  other  hypotheses  have  been 
advanced  to  account  for  chlorosis.  Andrew  Clark 
nnaintained  that  when  the  bowels  are  inadequately 
relieved  ptomaines  and  leucomaines  are  produced 
within  the  intestine  and  absorbed  into  the  blood, 
'  where  they  originate  in  girls  of  a  nervous  type  of 
organisation  those  alterations  of  the  constitution  of 
the  blood  which  constitute  the  true  pathogeny  of 
this  anaemia.'  Another  suggestion  is,  that  sul- 
phuretted hydrogen  generated  in  the  bowels  as  a 
product  of  indigestion  destroys  the  organic  com- 
pounds of  iron  which  go  to  form  hKmoglobin. 
According  to  a  third  suggestion,  substances  con- 
taining animal  gum,  which  are  developed  in  excess 
within  the  alimentary  canal  of  the  girl  or  woman, 
being  required  for  the  after  nourishment  of  the 
embryo,  act  injuriously  on  the  ha;moglobin-mole- 
cule.  Still  another  theory  is,  that,  from  a  de- 
ficiency of  hydrochloric  acid  in  the  system,  iron 
enters  the  blood  in  forms  which  cannot  be  assimi- 
lated by  the  corpuscles.  Lloyd  Jones  suggests  that 
chlorosis  is  the  exaggeration  of  the  blood-change 
that  has  for  its  end  the  storage  of  nutrient  materials 
for  the  foetus  in  utcro. 

Diagnosis. — Chlorosis  has  chiefly  to  be  distin- 
guished from  pernicious  anaemia  and  leucocythaemia. 
3'(.v  An.bmia,  Pernicious;  Leucocyth.emia. 

Prognosis. — A  speedy  cure  may  be  assured  in 
uncomplicated  cases  subjected  to  careful  treatment, 
though  the  liability  to  recurrence  and  the  possibility 
of  fatal  thrombosis  must  not  be  forgotten. 

Treatment. — The  administration  of  iron  is  in- 
variably successful,  provided  that,  at  the  same  time, 
a  free  supply  of  sunlight  be  insisted  on,  the  diet  and 
digestion  rationally  controlled,  and  physiological 
rest  of  the  blood  and  of  the  organs  of  circulation  be 
assured.    See  An.4!MIA. 

J.  Mitchell  Bruce. 

CHOL/EMIA  (xuAij,  bile;  and  ai>a,  blood). 
Definition. — This  term  denotes  that  condition  in 
which  the  blood  contains  some  or  all  of  the  bile- 
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constituents  which  have  been  secreted  by  the  hepatic 
cells,  and  subsequently  reabsorbed,  either  directly 
by  the  capillaries  or  via  the  lymphatics.  See 
Jaundice  ;  and  Bi.ood,  Morbid  Conditions  of. 

CHOLAGOGUES  (xoAVj,  bile;  and  Syw,  I 
move). — Definition. — Substances  which  lessen 
the  amount  of  bile  in  the  blood. 

Enumeration. — The  principal  cholagogues  are 
Mercury  and  its  preparations — especially  Calomel 
and  Blue  Pill ;  Podophyllum  and  its  resin  ;  Dry 
Extract  of  Euonymus  ('  Euonymin  '),  Iridin  ;  Ipe- 
cacuanha ;  Aloes  ;  Rhubarb ;  Sodium  Salicylate, 
Sodium  Phosphate,  Sodium  Sulphate,  and  Ammo- 
nium Chloride. 

Action  and  Uses. — The  liver  has  a  twofold 
action — it  forms  bile,  which  is  poured  into  the 
duodenum  ;  and  it  also  excretes  the  bile  which  has 
been  re-absorbed  from  the  duodenum  and  carried 
back  to  the  liver  by  the  portal  circulation.  Much 
bile  thus  circulates  continually  between  the  liver 
and  duodenum,  while  part  is  carried  down  the 
intestine  with  the  freces,  and  its  place  supplied  by 
newly  formed  bile.  When  the  quantity  circulating 
in  this  way  is  too  great  to  be  completely  excreted  by 
the  liver,  it  enters  the  general  circulation  and  pro- 
duces symptoms  of  biliousness.  These  are  re- 
moved by  the  so-called  cholagogues,  which 
probably  act  by  stimulating  the  duodenum,  and 
thus  carrying  the  bile  so  far  down  the  intestine  as 
to  interfere  with  re-absorption.  Among  the  best 
cholagogues  are  the  preparations  of  mercury,  which, 
with  the  exception  of  the  perchloride,  do  not 
increase  the  secreting  power  of  the  liver,  nor 
augment  the  quantity  of  bile  formed  by  it.  Their 
utility  is  greatly  increased  by  combination  with  a 
saline  purgative,  which  still  further  clears  out  the 
intestine,  and  completely  prevents  any  re-absorption 
of  bile.  Other  cholagogues,  such  as  podophyllum 
resin,  rhubarb,  and  aloes,  actually  increase  the 
secretion  of  bile  by  the  liver.  At  the  same  time, 
they  probably  prevent  its  re-absorption,  in  a  similar 
way  to  mercurials  and  salines. 

T.  Lauder  Brunton. 

CHOLANGITIS. — See  Gall-Bladder  and 
Bile-Ducts. 

CHOLECYSTITIS.— Gall-Bladder. 

CHOLELITHIASIS  (xoA.-*),  bile;  and  a 
stone). — The  conditions  associated  with  gall-stones. 
See  Gall-Stones  ;  and  Concretions. 

CHOLERA,  ASIATIC. —SVNON.  :  Epidemic, 
Spasmodic,  or  Malignant  Cholera ;  Fr.  Cholera 
Asiatiqiie  ;  Ger.  Asiatische  Cholera  ;  Ital.  Colera 
Asiatico  ;  Hind.  Haijah  ;  Chin.  Ho-louan. 

Definition. — Asiatic  cholera  is  a  specific  disease, 
characterised  by  violent  vomiting  and  purging,  \yith 
rice-water  evacuations,  cramps,  suppression  of  urine, 
prostration  and  collapse,  tending  to  run  a  rapidly 
fatal  course  ;  followed,  in  favourable  cases,  _  by 
febrile  reaction,  which  may  be  mild  or  excessive, 
simple  or  complicated.  These  phenomena  resemble 
those  caused  by  the  products  of  the  early  decom- 
position of  meat,  fish,  shell-fish,  and  certain  mush- 
rooms {see  Ptomaines). 

^Etiology.  -The  disease  is  caused  by  a  toxin 
produced  by  a  spirillum  which,  gaining  access  to 
the  intestinal  canal,  undergoes  rapid  and  enor- 
mous multiplication  on  and  in  the  mucosa  and  is 


discharged  with  the  evacuations.  These  constitute 
the  mediuin  and  means  of  infection,  which  takes 
place  most  commonly  through  soil,  water,  and  food  ; 
or  may  be  conveyed  by  clothing  or  dust  ;  or  carried 
by  flies  ;  or  in  ill-ventilated  rooms  by  exhalations 
from  the  bodies  of  the  sick  and  dead.  The  disease 
is  spread  by  human  agency,  mostly  along  trade- 
routes  by  land,  sometimes  in  ships.  Alluvial  soil, 
low  level,  heat,  moisture,  organic  pollution  of  soil 
and  water,  crowding,  and  neglect  of  domestic  and 
personal  hygiene  are  the  conditions  under  which  the 
disease  is  most  apt  to  prevail. 

The  more  we  study  the  early  history  of  Asiatic 
cholera,  the  better  shall  we  understand  that  every 
outburst  of  the  disease  which  has  occurred  beyond 
the  confines  of  India  can  be  traced  back  through  a 
series  of  cases  to  that  country.  The  disease  prefers, 
in  its  extension,  land-routes  to  sea-routes,  and 
localities  are  invaded  by  cholera  in  consequence  of 
communication  with  places  pre\'iously  attacked, 
commencmg  with  Lower  India. 

The  evidence  in  favour  of  the  communicability  of 
cholera  by  means  of  water  or  food  contaminated 
with  cholera-dejecta  is  overwhelming. 

The  bacteriology  of  the  disease  is  discussed  in  a 
special  article.     See  Cholera,  Bacteriology  of. 

Anatomical  Characters. — The  external  ap- 
pearances of  the  bodies  of  those  who  have  died  of 
cholera  include  the  mottled  skin,  shrunken  and 
livid  appearance  of  the  limbs,  and  other  features 
hereafter  described  as  characteristic  of  the  disease 
during  the  stage  of  collapse.  The  temperature  of 
the  body  rises  after  death,  and  it  remains  warm  for 
some  time.  Rigor  mortis  sets  in  speedily,  and  is 
sometimes  accompanied  with  muscular  contractions, 
whicb  displace  the  limbs  of  the  corpse. 

After  death  in  the  stage  of  collapse  the  only 
alteration  to  be  discovered  in  the  tissues  and  the 
blood  is  to  be  accounted  for  by  the  rapid  drain  of 
water  into  the  intestinal  canal  which  has  occurred 
during  life.  The  mucous  surface  of  the  stomach 
and  small  intestines  is  injected  and  swollen,  and 
sometimes  covered  in  places  with  an  aphthous 
pellicle.  The  epithelium  is  shed  during  life,  and 
drops  off  from  the  mucous  membrane  in  large 
patches  within  an  hour  and  a  half  after  death. 
Dr.  Koch  states  that  the  cholera-bacillus  in  many 
cases  is  found  between  the  epithelium  and  the 
basement-membrane,  and  also  within  the  tubular 
glands  ;  '  it  also  settles  in  large  numbers  on  the 
surface  of  the  villi  of  the  intestines,  and  often  had 
penetrated  into  their  tissue,  and  in  some  instances 
had  passed  as  far  as  the  muscular  layers  of  the 
intestine.'  The  epithelial  cells  lining  the  kidney- 
tubules,  bladder,  and  other  organs  are  found 
detached  from  the  basement-membrane,  but  they, 
like  the  blood,  do  not  contain  the  cholera-bacillus. 
In  both  cases  the  epithelial  cells  show  signs  of 
degeneration. 

Abnormalities  of  a  specific  nature,  especially  with 
reference  to  the  amount  of  blood  contained  in  the 
right  side  of  the  heart  and  lungs,  have  been 
described  by  pathologists  as  being  characteristic  of 
Asiatic  cholera  ;  and  in  many  instances  after  death 
from  this  disease,  if  the  fost-mortem  examination  is- 
delaved  for  a  few  hours,  the  right  side  of  the  heart 
will  be  found  full  of  blood,  together  with  the' 
pulmonary  artery  and  its  divisions,  while  the  lungs 
are  collapsed  and  bloodless.  But  there  are  numerous 
exceptions  to  this  state  of  the  heart  and  lungs,  and 
the  condition  above  described  is  not  infrequently 
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due  to  post-iiiorttun  changes  ;  fur  if  tlie  bodies  of 
those  who  have  died  of  cholera  be  examined  imme- 
diately after  death,  the  left  side  of  the  heart  will 
often  be  found  as  full  of  viscid  blood  as  the  right 
side.  A  peculiar  shrunken  condition  of  the  lungs 
exists,  depending  on  the  dry  and  empty  state  of  the 
Vironchi,  which  allows  the  elasticity  of  the  organs  to 
drive  the  air  out  of  them  more  completely  than 
usual  after  the  chest  is  opened.  On  the  other  hand, 
when  death  has  occurred  during  reaction,  the  smaller 
tubes  are  often  found  full  of  pus,  and  parts  of  the 
lungs  may  be  cedematous,  or  even  in  a  state  of 
broncho-pneumonia.  The  tissues  in  the  acute  stages 
are  dry,  and  the  blood  is  inspissated.  Dark  or  light 
clots  are  prone  to  form  in  the  heart  and  large  vessels. 
In  the  stage  of  reaction  inflammatory  and  even 
necrotic  lesions  of  the  viscera  are  often  seen. 

Symptoms. — Asiatic  cholera  is  most  virulent  and 
deadly  at  the  commencement  of  an  epidemic,  and 
then  usually  begins  without  premonitory  symptoms. 
The  patient  feels  well  up  to  within  a  few  hours  of 
the  attack,  or,  it  may  be,  goes  to  bed  and  sleeps 
soundly  through  the  night,  and  immediately  on 
rising  in  the  morning  is  seized  with  violent  purging 
and  vomiting.  After  the  first  outburst  of  the  epi- 
demic, as  a  rule,  cholera  commences  with  diarrhoea, 
the  stools  being  copious  and  watery,  followed  by 
great  prostration  of  strength,  with  a  peculiar  feeling 
of  exhaustion  at  the  pit  of  the  stomach  ;  the  sick 
person  suffers  from  nausea,  but  seldom  from  actual 
vomiting  or  pain  at  the  outset  of  the  attack.  If 
judiciously  treated,  many  patients  recover  from  this, 
the  first,  or  invasion-stage  of  cholera  ;  but  if  neglected 
the  tendency  of  the  disease  is  to  grow  rapidly  worse. 
The  stools  become  very  frequent,  and  resemble  in 
appearance  and  consistency  the  water  in  which  rice 
has  been  boiled.  These  liquid  evacuations  flow  away 
from  the  sick  person  with  a  sense  of  relief  rather 
than  otherwise.  But  the  patient  now  commences 
to  vomit,  first  throwing  up  the  contents  of  his 
stomach,  and  subsequently  all  the  water  he  drinks, 
mixed  with  mucus  and  disintegrated  epithelium. 
The  fluid  is  ejected  from  his  mouth  with  consider- 
able force,  and  this  adds  to  the  increasing  prostration 
which  is  one  of  the  most  urgent  and  marked 
features  of  the  disease.  The  patient  complains  of 
intense  thirst,  and  a  burning  heat  at  the  pit  of  his 
stomach  ;  he  suffers  also  excruciating  pain  from 
cramps  in  the  muscles  of  the  extremities,  occasionally 
also  of  the  trunk  ;  he  is  terribly  restless  ;  and  his 
urgent  cry  is  for  water  to  quench  his  thirst,  and  that 
some  one  may  rub  his  limbs,  and  thus  relieve  the 
muscular  spasm.  Although  the  temperature  of  the 
sick  person's  body  falls  below  the  normal  standard, 
he  complains  of  feeling  hot,  and  throws  off  the 
bed-clothes  in  order  that  he  may  keep  himself  cool. 
The  pulse  is  rapid  and  very  weak  ;  the  respirations 
are  hurried  ;  and  the  patient's  voice  becomes  husky. 
His  countenance  is  pinched,  and  the  integument  of 
his  body  teels  inelastic  and  doughy,  while  the  skin 
of  his  hands  and  feet  becomes  wrinkled  and  pur- 
plish in  colour.  The  duration  of  this,  the  second,  or 
cvacuatioti-stage  of  cholera,  is  uncertain.  It  may 
last  for  two  or  three  hours  only,  or  may  continue  for 
twelve  or  fifteen  hours  ;  but  so  long  as  the  pulse 
can  be  felt  at  the  wrist,  there  are  still  good  hopes  of 
the  sick  person's  recovery.  The  weaker  the  pulse 
becomes,  the  nearer  the  patient  is  to  the  third,  or 
iollapse-stage  of  cholera,  from  which  probably  not 
more  than  thirty-five  per  cent,  recover.  The  result, 
however,  depends  much  on  the  condition  of  the 


patient's  heart.  It  is  quite  possible,  although  the 
cases  must  be  rare,  that  a  sudden  outpouring  of 
fluid  into  the  intestinal  canal  has  been  sufficient  to 
cause  syncope  and  death  in  persons  suffering  from 
weak  heart,  before  the  liquid  contents  of  the  bowels 
have  had  time  to  be  ejected  through  the  mouth  or 
anus  (ihoiera  sicca). 

In  the  third  stage  of  the  disease  the  vomiting  and 
purging  continue,  although  in  a  mitigated  form  ; 
and  the  skin  is  covered  with  clammy  perspiration, 
especially  if  the  cramps  are  still  severe.  We  are 
now  unable  to  feel  the  pulse  at  the  wrist,  the 
lividity  of  the  extremities  and  surface  of  the  body 
increases,  the  patient  cannot  speak  above  a  low 
whisper,  his  breathing  is  very  rapid,  his  eyeballs  are 
deeply  sunk  in  their  sockets,  and  his  features  are 
marvellously  changed  within  a  few  hours.  The 
urine  is  suppressed.  The  surface-temperature  of 
his  body  may  fall  as  low  as  94°  F.  The  patient 
remains  terribly  restless,  longing  only  for  sleep,  and 
that  he  may  be  supplied  with  water.  His  intellect 
is  clear,  but  he  seldom  expresses  any  anxiety  re- 
garding worldly  affairs,  although  fully  conscious  of 
the  dangerous  condition  he  is  in  ;  sleep,  and  a 
plentiful  supply  of  drinking-water,  are  the  sole 
desires  of  a  person  passing  through  the  collapse- 
stage  of  cholera.  This  condition  seldom  lasts  for 
more  than  twenty-four  hours,  and  reaction  either 
commences  within  that  period,  or  the  patient  dies 
in  collapse,  or  he  passes  on  into  the  te/>id  stage, 
which  in  ninety-nine  cases  out  of  a  hundred  ends 
speedily  in  death.  In  the  tepid  stage  of  the  disease 
the  patient's  body  feels  cold  to  the  touch,  but 
the  temperature,  as  shown  by  the  thermometer, 
begins  to  rise  rapidly,  sometimes  marking  99°  or 
100°  F. ,  or  even  higher  in  the  rectum.  The  pur- 
ging and  vomiting  cease  ;  and  the  patient  lies  in  a 
semi-comatose  state,  his  eyes  half-open,  the  ocular 
conjunctiva  being  deeply  congested,  the  cornea 
ha^y,  and  the  pupils  fixed.  The  pulse  can  be  felt  at 
the  wrist,  but  the  respirations  are  very  hurried, 
suppression  of  urine  continues,  the  patient's  body  is 
bathed  in  a  cold  clammy  perspiration,  the  skin 
becomes  of  a  duslcy  red  hue,  and  death  too  fre- 
quently closes  the  scene  within  a  few  hours.  The 
condition  in  some  cases  resembles  the  typhoid  state. 

On  the  other  hand,  the  sick  person  having  been 
in  the  collapse  stage  of  cholera  some  twenty-four 
hours  (it  may  be  a  longer  or  shorter  period),  the 
temperature  of  his  body  may  begin  to  rise,  gradually 
creeping  up  to  the  normal  standard  ;  the  respira- 
tions diminish  in  frequency  ;  the  pulse  returns  ;  the 
patient  can  sleep,  and  after  some  thirty-six  hours 
may  pass  a  little  urine  :  in  fact,  the  functions  of 
animal  life  are  slowly  restored,  and  the  sick  person 
recovers  his  health.  This  desirable  result,  however, 
is  not  infrequently  thwarted  by  various  complica- 
tions which  arise  during  the  stage  of  reaction.  Of 
these  events  the  following  are  the  most  important  : 
— suppression  of  urine  ;  gastritis  and  enteritis  ; 
pulmonary  congestion  ;  meningitis  ;  sloughing  of 
the  cornea  ;  abscesses  over  the  body  ;  the  formation 
of  coagula  in  the  right  side  of  the  heart  or  pul- 
monary arteries  ;  h;emorrhage  from  the  bowels  ; 
and  roseola  choleraica.  Variations  in  the  intensity, 
symptoms,  and  complications  of  cholera  have  sug- 
gested a  definition  of  different  forms  of  the  disease, 
but  such  divisions  are  artificial,  and  the  multiplica- 
tion of  names  serves  no  useful  purpose. 

Diagnosis. — The  question  of  the  diagnosis  of 
Asiatic   cholera  is  discussed  in  the  articles  on 
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Choleraic  Diarrhcea,  and  Cholera,  Bac- 
teriology of. 

Prognosis. — The  means  of  forming  a  prognosis 
in  cholera  may  best  be  gathered  from  the  preceding 
account  of  the  disease.  Speaking  generally,  the 
prognosis  depends  largely  upon  the  previous  health 
and  condition  of  the  patient,  the  rapidity  of  develop- 
ment of  the  disease,  the  severity  of  the  symptoms, 
and  upon  the  period  in  the  epidemic  at  which  the 
case  occurs — that  is,  according  as  the  patient  has 
been  seized  at  the  outbreak,  at  the  height,  or 
towards  the  end  of  an  epidemic. 

Treatment.  —  In  the  first  stage  of  Asiatic 
cholera  we  should  endeavour  to  stop  the  purging, 
and  without  doifbt  opium  is  the  drug  upon  which 
we  may  with  the  greatest  confidence  rely  for  effect- 
ing this  purpose.  When  practising  in  the  endemic 
area  of  cholera,  one  of  the  writers  was  in  the  habit  of 
carrying  about  pills  containing  one  grain  of  opium 
and  four  of  acetate  of  lead,  so  that,  if  called  to  see 
a  patient  suffering  from  the  disease  in  its  early  stage, 
no  time  was  lost  in  administering  one  of  these  pills 
suspended  in  water.  Similar  combinations  of  opium 
with  astringents  and  anti-spasmodics  enter  into  the 
composition  of  a  great  variety  of  cholera-pills  and 
tinctures  employed  in  India.  The  next  thing  done 
was  to  make  a  large  mustard  poultice,  and  apply  it 
over  the  whole  surface  of  the  abdomen.  The 
patient  was  ordered  to  remain  in  bed,  the  evacua- 
tions being  received  in  a  bed-pan,  and  he  was  allowed 
nothing  in  the  shape  of  food  or  water  ;  but  he  might 
suck  as  much  ice  as  he  felt  inclined  for. 

If  the  patient  was  purged  after  the  first  pill, 
a  second  was  given,  followed  by  a  third  if  the 
second  was  ineiTectual.  It  often  happened  that 
the  first  or  second  pill,  together  with  the  mustard 
poultice,  ice,  and  rest,  sufficed  to  check  the  progress 
of  the  disease,  and  the  patient  recovered.  Supposing 
this  treatment  did  not  succeed,  or  that  on  first 
seeing  the  patient  he  was  found  to  have  passed  into 
the  second  stage  of  the  disease,  we  should  still 
prescribe  the  pill,  as  above  directed,  suspending  it 
in  water,  because  in  the  solid  form  it  might  be 
rejected  entire,  and  under  any  circumstances  it 
would  take  time  to  be  dissolved  by  the  fluid  con- 
tained in  the  stomach  ;  the  mustard  poultice  also 
should  be  applied,  and  the  sick  person  kept  warm 
and  in  bed.  Ice  is  invaluable  in  this  stage  of  the 
disease,  and  unless  a  person  has  passed  through  an 
attack  of  cholera,  it  is  impossible  to  realise  the 
immense  relief  it  affords.  It  should  be  given  in 
small  lumps,  the  sick  person  eating  and  swallowing 
as  much  as  he  chooses.  He  will  frequently  devour 
a  pound  or  two  of  ice  in  the  course  of  an  hour,  and 
he  cannot  take  too  much  of  it.  In  the  treatment 
of  cholera  there  can  be  no  question  as  to  the  value 
of  ice.  The  patient  should  be  prohibited  from 
drinking  water  or  any  other  fluid  beyond  that  which 
he  gets  from  the  ice.  The  practitioner  must  be 
firm  on  this  point,  turning  a  deaf  ear  to  the  en- 
treaties of  the  sick  man  or  his  friends  that  he  may 
be  permitted  to  swallow  even  a  small  quantity  of 
water;  for  if  they  once  break  through  this  rule,  it 
will  be  impossible  to  limit  the  amount  of  liquid  the 
patient  may  consume.  If  this  treatment  does  not 
check  the  progress  of  the  malady,  we  may  prescribe 
three  grains  of  acetate  of  lead  and  fifteen  drops  of 
diluted  acetic  acid  in  water  every  second  hour,  and 
fifteen  drops  of  diluted  sulphuric  acid  in  water  ever)' 
alternate  hour,  so  that  the  patient  should  take  a 
draught,  first  of  one  mixture  then  of  the  other. 


every  hour.  Five  drops  of  spirit  of  camphor  may 
be  added  to  each  dose  of  the  medicine,  but  this  drug 
requires  care  in  its  administration,  and  should 
seldom  be  continued  beyond  five  or  six  doses  of 
from  five  to  ten  drops  each.  Should  the  vomiting 
be  very  severe,  in  spite  of  the  free  administration 
of  ice,  a  second  mustard  poultice  should  be  applied 
over  the  abdomen ;  all  medicine  must  then  be 
omitted  for  an  hour  and  a  half,  after  which  time 
twenty  grains  of  calomel  may  be  sprinkled  on  the 
patient's  tongue,  and  he  should  be  made  to  wash 
it  down  with  a  little  iced  water.  The  cramps  are 
best  relieved  b)'  hand-friction,  and  if  very  severe, 
ease  may  from  time  to  time  be  given  by  allowing 
the  patient  to  inhale  some  ether.  Powdered  ginger 
IS  used  in  India  to  aid  friction  of  the  clammy 
surface,  which  may  in  cases  of  profuse  cold  sweating 
be  rubbed  with  a  soft  towel.  Hot-water  bottles 
should  be  applied  to  the  soles  of  the  patient's  feet, 
and  also  to  his  legs  and  abdomen. 

Should  the  disease  have  reached  the  collapse- 
stage,  there  is  but  little  we  can  do  for  the  patient. 
Ice  must  still  be  given,  and,  if  the  purging  is 
frequent,  the  sulphuric-acid  draught  (but  no  opium) 
may  be  administered  every  hour  ;  heat  and  friction 
may  with  advantage  be  applied  to  the  surface  of  the 
body  ;  and  the  patient  may  now  be  permitted  to 
drink  iced  water  in  moderation,  provided  it  does 
not  increase  the  vomiting.  Wine  and  stimulants,  if 
given  by  the  mouth,  do  harm  in  this  stage  of 
cholera  ;  but,  if  the  purging  has  abated,  enemata 
of  warm  beef-tea  and  brandy  may  be  administered 
by  the  rectum  every  third  hour.  The  restoration 
from  collapse  which  follows  intravenous  saline 
injections  is  marvellous  ;  but  in  most  cases  the 
fluid  escapes  rapidly  through  the  intestines  and 
the  patient  relapses.  For  this  reason  Cox,  of 
Shanghai,  has  proposed  continuous  injection  until 
reaction  has  been  fully  established.  This  measure 
is  still  on  trial.  Injections  of  water  have  been 
made  into  the  cellular  tissue,  bladder,  and  peri- 
toneum, but  without  much,  if  any,  advantage. 
Injection  of  sulphuric  ether  has  also  been  tried 
with  evident,  but  mostly  temporary,  success.  When 
reaction  comes  on,  we  must  guard  against  doing 
too  much — it  is  very  rare  indeed  to  see  a  patient 
in  this  condition  sink  from  exhaustion,  but  pro- 
bably many  lives  are  lost  by  endeavours  erroneously 
made,  under  the  idea  of  keeping  up  the  patient's 
strength.  Iced  milk  or  arrowroot  is  all  that  should 
be  allowed  to  be  given  by  the  mouth  for  some  time 
after  reaction  has  set  in  ;  but  enemata  such  as  those 
above  mentioned,  administered  pe7-  rec/tim  every 
five  or  six  hours,  or  nutrient  suppositories,  are 
often  beneficial,  especially  if  the  stomach  remains 
irritable.  Under  these  circumstances  we  not 
infrequently  find  that  a  small  quantity  of  solid 
food  is  digested,  when  soup  and  liquids  are  rejected. 
In  each  case,  however,  the  dictates  of  common 
sense  and  experience  must  guide  the  medical 
practitioner  in  his  treatment  of  the  sick  person 
through  the  convalescent  stage  of  the  disease. 

With  reference  to  the  treatment  of  suppression 
of  urine  after  cholera,  we  should  get  the  patient  to 
drink  about  half  a  pint  of  water  every  second  hour, 
so  as  to  add  fluid  to  his  blood.  Dry-cupping 
over  the  loins  should  be  employed  ;  and  ten  drops 
of  the  tincture  of  cantharides  in  water  administered 
everv  hour,  until  a  drachm  of  the  drug  has  been 
given.  It  need  hardly  be  remarked  that  suppres- 
sion of  urine  after  cholera  is  a  most  dangerous 
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complication,  and  there  is  very  little  that  can  be 
done  to  restore  the  suspended  functions  of  the 
kidneys. 

Preventive  Treatment.— The  prophylaxis 
of  cholera  includes  precautions  against  attack  of 
individuals,  protection  of  communities,  and  avoid- 
ance of  invasion.  The  best  safeguards  against  the 
disease  are  the  maintenance  of  a  high  standard  of 
health  and  scrupulous  personal  and  domestic 
cleanliness.  Alcoholism,  bodily  fatigue,  and 
mental  worry  are  special  predisponents,  and 
anything  which  tends  to  upset  digestion  or 
derange  the  bowels  must  be  rigorously  shunned. 
The  use  of  saline  purgatives  when  cholera  is  about 
is  dangerous.  HafFkine's  method  of  anti-choleraic 
inoculation  confers  protection  for  a  time,  and 
diminishes  the  risk  of  contracting  the  disease  {sct- 
Cholera,  Bacteriology  of).  As  a  person  affected 
by  the  disease  is  undoulHedly  capable  of  com- 
municating it  to  others  and  serving  as  a  nidus  and 
centre  of  diffusion,  he  is  obviously  an  object  of 
concern  ;  but  seeing  that  the  communication  from 
the  sick  to  the  healthy  is  effected  solely  by  means 
of  the  intestinal  evacuations,  the  safety  of  the 
community  is  sufficiently  ensured  by  dealing  with 
these  effectively,  with  a  view  to  the  destruction  (.)f 
the  contagium  which  they  contain.  If  this  is  done 
the  patient  need  not  be  considered  a  subject  of 
danger  or  dread,  and  need  not  be  isolated  or 
avoided . 

Among  persons  predisposed  to  its  influence,  the 
infecting  organisms  of  Asiatic  cholera  will  manifest 
their  effects  on  the  system  within  five  days  of  having 
Iieen  swallowed,  but  the  germs  of  the  disease  do 
not  always  engender  symptoms  of  virulent  cholera. 
Nevertheless,  in  milder  cases  of  the  disease  the 
evacuations  passed  by  the  patient  may  contain  the 
microbes  of  cholera,  and  may  therefore,  undejr 
favourable  conditions  for  its  development,  produce 
a  deadly  type  of  the  malady.  Consequently,  the 
following  remarks  are  applicable  to  instances  of 
so-called  cliold'iuc,  as  well  as  to  the  severer  forms 
of  cholera.  If  the  disease  has  appeared  within  a 
neighbourhood,  a  searching  examination  must  be 
made  into  the  condition  and  source  of  the  local 
water-supply,  not  overlooking  that  of  the  milk, 
which  is  too  often  diluted  with  water  before  being 
sold.  All  surface-  and  doubtful  wells  or  reservoirs 
(especially  those  in  the  proximity  of  drains  and 
cesspools)  should  be  immediately  closed  ;  and  it 
is  desirable  that  the  drinking  water,  before  being 
consumed,  should  be  carefully  filtered  and  boiled. 
All  accumulations  of  house  refuse  and  filth 
must  be  removed  ;  and  dirty  places,  both  within 
and  without,  must  be  freely  disinfected  and 
cleansed.  There  is  no  necessity  when  the  dis- 
ease is  prevalent  for  making  any  alteration  in  the 
usual  diet ;  but  in  times  of  cholera  we  cannot  too 
strongly  insist  on  at  once  checking  any  tendency  to 
diarrhoea,  especially  if  it  be  of  a  watery  nature. 

If  called  to  treat  a  case  of  Asiatic  cholera, 
care  should  be  taken  that  the  rice-water  stools,  and 
the  matters  vomited,  are  disinfected  by  means 
of  a  solution  of  mercuric  chloride  or  some  other 
germicide,  which  should  be  poured  over  the  bottom 
of  the  vessel  into  which  the  evacuations  are 
received  from  the  patient  ;  and  directly  the  dejecta 
.ire  passed,  an  equal  quantity  of  a  solution  of  one 
part  of  carbolic  acid  to  twenty  of  water  should  be 
added  to  them,  and  they  must  be  immediately 
taken  from  the  patient's  room,  and  disposed  of  as 


follows  : — If  the  sewage  of  the  locality  is  conveyed 
away  by  means  of  a  constant  water-supply,  the 
disinfected  cholera  evacuation  should  be  thrown  at 
once  into  the  sewer.  Drains  used  for  a  purpose  of 
this  kind  must,  however,  be  constantly  flushed  with 
a  mixture  containing  about  an  ounce  of  ferrous 
sulphate  to  a  pint  of  water.  But  if  the  drainage 
of  the  place  passes  into  a  cesspool,  the  disinfected 
cholera-stools  should  be  buried  in  a  deep  hole  in  the 
ground,  removed  from  wells,  and,  if  possible,  from 
human  habitations.  It  is  a  most  dangerous  practice, 
however  carefully  cholera-stools  have  been  dis- 
infected, to  allow  them  access  to  a  cesspool.  The 
room  in  which  the  patient  has  been  treated  must  be 
freely  disinfected,  and  his  bedding  subsequently 
burnt.  If  the  sick  person  should  die,  the  corpse  is 
at  once  to  be  placed  in  a  coffin  containing  a 
mixture  of  lime,  charcoal,  and  carbolic  acid  :  in 
fact,  the  body  should  immediately  be  buried  in  a 
mixture  of  this  kind,  and  the  coffin  with  its  contents 
committed  to  the  grave,  or,  better,  consumed  by 
fire  within  twenty-four  hours  of  the  patient's  death. 

By  far  the  most  important  preventive  measures 
to  be  adopted  against  cholera  are  to  provide  a  pure 
supply  of  drinking-water,  good  drainage,  ventila- 
tion, and  cleanliness  ;  for  these  means,  if  rightly 
enforced,  must  prevent  the  cholera-germ  from 
spreading  among  human  beings.  In  India  when 
cholera  breaks  out  among  troops  or  prisoners,  the 
practice  is  to  move  them  into  cholera-camps, 
situated  at  a  distance  from  the  infected  locality, 
and  located  where  the  disease  is  absent  and  rare. 
This  measure  has  been  attended  with  good  results, 
and  is  applicable  to  individuals  as  well  as 
communities. 

The  Vienna  Cholera  Conference  has  decided  that 
quarantine  is  applicable  to  the  circumstances  of 
cholera ;  but  this  subject,  together  with  the  duties 
incumbent  on  sanitary  and  port  authorities  with 
reference  to  the  pi'eventive  treatment  of  the  disease, 
hardly  falls  within  the  scope  of  this  article.  Sec 
(Quarantine. 

C.  N.  Macnamara. 
Kenneth  Macleod. 

CHOLERA,  ASIATIC,   Bacteriology  of.— 

The  Comiiia-Baiilhii  of  Koch,  the  Spirilliiin  or 
Vibrio  Choleric  Asiatinr,  now  regarded  as  the  specific 
cause  of  Asiatic  cholera,  is  a  minute  rod -shaped 
organism,  each  cell  measuring  aljout  l-2/i  in  length 
and  0-5  to  o-6/i  in  thickness.  These  rods  are  curved 
to  a  varying  degree,  some  forming  a  small  segment 
of  a  circle,  others  being  semicircular,  and  others 
again  united  in  pairs  so  as  to  form  an  S-shaped 
curve.  The  name  '  comma-bacillus,'  by  no  means  a 
good  one,  as  the  organism  bears  little  resemblance  to 
a  printer's  comma,  has  been  universally  adopted. 
Under  cultivation,  longer  filaments,  more  or  less 
spirillar  or  cork-screw  in  form,  develop.  The  cells 
are  actively  mobile  and  should  possess  a  single 
terminal  flagellum,  though  there  is  some  variation 
in  this  respect  :  thus  the  Massowah  cholera-spirillum 
is  described  as  having  two  flagella  at  each  end, 
and  an  Indian  variety  has  been  stated  to  be  non- 
flagellated.  The  cholera-spirillum  does  not  form 
spores,  though  in  old  cultures  certain  vacuoles  or 
granules  of  formed  material  have  been  described 
as  such,  and  the  rods  lose  their  regular  shape,  and 
swollen  and  distorted  involution-forms  occur.  The 
organism  can  be  readily  stained  wiih  the  aniline  dyes, 
a  weak  solution  of  fuchsin  being  perhaps  the  best  ; 
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but  it  is  decolourised  by  Gram's  method.  See 
Bacteria  :  coloured  plate. 

It  is  aerobic  and  facultative  anaerobic,  and  may 
be  readily  cultivated  upon  the  ordinary  laboratory 
media  at  a  temperature  of  from  20°  to  37°  C. 
According  to  Percy  Frankland,  although  it  grows 
readily  in  an  atmosphere  of  hydrogen  it  does  not 
develop  in  one  of  carbonic  acid  gas.  In  gelatine 
plates  at  22°  C.  the  cholera-spirillum  forms  roundish 
colonies  which  have  slightly  irregular  margins  and 
an  uneven  surface.  At  an  early  stage  (20  hours)  the 
colonies  on  gelatine  plates  appear  whitish  and  some- 
what less  transparent  at  the  centre  than  at  the 
margins  ;  later  (40  hours)  they  become  finely  granu- 
lar with  uneven  margins  and  with  a  marginal 
band  of  fine  radial  markings.  Slow  liquefaction 
of  the  gelatine  occurs,  and  in  consequence  after 
24  hours  the  plate  is  pitted  and  appears  to  be 
covered  with  minute  air-bubbles.  In  a  gelatine- 
stab-culture  a  cream-coloured  growth  develops  along 
the  puncture  with  slow  liquefaction  commencing  at 
the  surface  and  spreading  downwards  ;  in  48  hours 
there  is  a  goblet-shaped  area  of  liquefaction  the  size 
of  a  pea  just  at  the  surface,  and  having  the  appear- 
ance of  a  large  air-bubble.  The  rate  of  liquefaction 
of  gelatine  varies  considerably  with  different  strains  ; 
in  old  laboratory-stocks  it  may  be  extremely  slow. 
As  liquefaction  proceeds  the  liquefied  area  first 
assumes  a  hemispherical  and  later  an  elongated 
finger-like  shape,  to  the  bottom  of  which  the  whitish 
flocculent  masses  of  growth  sink. 

On  agar-agar,  the  surface-growth  is  thick,  moist, 
smooth,  and  cream-coloured,  generally  with  crenated 
margins.  In  stab-sugar-agar  the  growth  is  mostly 
confined  to  the  surface  and  upper  portion  of  the 
puncture,  and  there  is  no  production  of  gas.  In 
broth  there  is  a  free  growth,  the  broth  becomes 
turbid  with  a  slight  deposit,  and  a  delicate  film 
on  the  surface.  In  peptone-water  the  organism 
develops  rapidly,  especially  at  the  upper  layers  of 
the  fluid,  with  the  formation  of  a  distinct  surface- 
pellicle  ;  growth  being  best  when  the  medium  con- 
tains I  per  cent,  of  salt  (Durham's  modification). 
On  potato  a  thin  brownish  layer  develops  at  37°  C. 
In  milk  the  organism  multiplies  rapidly  with  curd- 
ling and  the  production  of  acid,  as  is  also  the  case  on 
glucose-agar.  Two  important  chemical  changes  are 
brought  about  by  the  growth  of  the  organism  in  suit- 
able media,  viz.  the  formation  of  indol,  and  the  reduc- 
tion of  nitrates  into  nitrites.  Peptone-water  is  by 
far  the  most  suitable  medium  for  cultivating  the 
organism  in  order  to  demonstrate  these  changes.  A 
24-hour  culture  treated  with  a  little  pure  hydro- 
chloric or  sulphuric  acid  gives  a  bright  rose-red  colour, 
the  formation  of  which  is  explained  as  follows  :  — 
The  organism  during  its  growth  has  formed  indol 
and  has  also  reduced  the  traces  of  nitrate  present  in 
the  culture-medium  to  the  condition  of  nitrite,  the 
addition  of  the  acid  liberates  nitrous  acid  which 
combines  with  the  indol  to  form  a  red-coloured  com- 
pound, nitroso-indol.  Many  organisms  during  their 
growth  produce  indol,  the  commonest  example 
being  the  colon-bacillus,  but  it  is  the  exception  for 
nitrates  to  be  reduced  ;  hence  in  employing  this  re- 
action as  a  test  it  is  necessary  to  use  a  pure  acid,  i.e. 
one  free  from  nitrous  compounds  ;  should  these 
be  present,  common  organisms  such  as  the  colon- 
bacillus  might  give  the  reaction. 

The  cholera-spirillum  retains  its  vitality  in  cultures 
for  many  weeks  ;  it  is  readily  killed  by  heat,  its 
thermal  death-point  according  to  Kitasato  being 


55°  C.  with  an  exposure  of  loniinutes ;  weak  solutions 
of  the  common  antiseptics  also  destroy  it.  In 
ordinary  moist  soil  it  remains  alive  for  from  4  to  8 
weeks,  but  in  dry  soil  and  in  peat  it  dies  out  in  a  few 
days.  In  sterilised  distilled  water  it  usually  dies  with- 
in about  24  hours,  but  the  addition  of  a  small  amount 
of  sodium  chloride  greatly  increases  its  longevity, 
and  in  sterilised  potable  water  it  may  survive  for 
many  months  ;  in  unsterilised  potable  water  its  sur- 
vival is  greatly  influenced  by  the  presence  of  salt 
and  of  other  bacteria.  In  unsterilised  sewage  it 
may  live  for  2-4  weeks  (Houston). 

The  nature  of  the  chemical  products  elaborated 
by  the  cholera-spirillum  is  but  little  known.  It 
produces  a  peptonising  and  also  a  diastatic  ferment, 
and  Brieger  has  isolated  cadaverin,  putrescin,  and 
two  other  basic  bodies  ;  but  we  now  know  that, 
owing  to  the  methods  of  isolation  employed,  these 
are  not  improbably  artifacts.  Pfeiffer  believes  that 
the  poison  is  intracellular.  Brieger  and  Frankel 
isolated  a  toxalbumen,  Gamaleia  a  ferment-like 
body,  and  Wesbrook  various  proteoses  and  proteid- 
like  substances  from  cultures  of  the  cholera-spirillum. 
Lastly,  Metschnikofif  has  obtained  a  toxin  by  culti- 
vating in  a  salt  peptone-gelatine  medium. 

Relation  of  the  Cholera-Spirillum  to  the  Disease. — 
The  cholera-spirillum  may  be  said  to  be  constantly 
found  in  the  intestinal  contents  and  discharges  in 
cases  of  true  Asiatic  cholera,  reaching  the  maximum 
degree  of  abundance  at  the  height  of  the  disease, 
and  then  almost  entirely  replacing  the  common 
bacteria  of  the  intestinal  canal,  so  that  it  is  present 
almost  as  a  pure  cultivation  ;  it  has  not  been  found 
in  the  excreta  of  healthy  individuals.  The  organism 
is  not  met  with  in  the  internal  organs  or  blood,  but 
is  confined  to  the  intestinal  canal,  where  it  may 
penetrate  beneath  the  intestinal  epithelium. 

The  lower  animals  do  not  suffer  from  any  condition 
at  all  resembling  cholera  (chicken-cholera  is  an  en- 
tirely different  disease),  and  it  has  therefore  been 
difficult  to  reproduce  the  disease  experimentally  by 
inoculating  or  by  feeding  with  pure  cultivations  of 
the  spirillum.  Koch,  however,  by  washing  out  the 
stomach  of  guinea-pigs  with  alkaline  solutions  and 
paral)-sing  peristalsis  b)-  means  of  opium  or  mor- 
phine, previous  to  injecting  the  cultivations  into 
the  stomach,  induced  a  condition  closely  resembling 
cholera.  Metschnikofif  also  has  found  that  young 
suckling  rabbits  suffer  from  a  choleraic  diarrhoea 
when  fed  with  cultures.  Cases  of  accidental  infec- 
tion of  man  through  pure  cultivations  are  also  on 
record.  Thus  in  1884,  a  student  who  was  attend- 
ing Koch's  course  on  cholera  in  Berlin  became  ill 
with  a  severe  attack  of  cholera,  although  there  was 
at  that  time  no  cholera  in  Germany.  A  similar 
case  is  reported  by  Metschnikofi";  and  Dr.  Oergel, 
of  Hamburg,  while  injecting  a  guinea-pig,  accident- 
ally infected  himself  and  died  from  the  effects.  On 
the  other  hand,  Klein  and  others  have  swallowed 
cultures  with  negative  results.  Metschnikofif  as- 
cribes the  immunity  of  animals  to  intestinal  cholera 
to  the  inhibitory  action  of  the  other  intestinal 
bacteria  upon  the  cholera-spirillum,  and  he  believes 
that  the  immunity  or  susceptibility  of  man  and 
animals  to  intestinal  cholera  is  largely  influenced 
by  the  microbial  flora  of  the  digestive  tract.  Un- 
doubtedly, in  man,  digestive  disturbances  are  an 
important  predisposing  cause  to  an  attack.  The 
acid  gastric  juice  probably  plays  an  important  role. 
Thus  Macfadyen  found  that  when  the  spirilla  were 
administered  in  water  to  a  fasting  animal,  they 
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could  be  detected  in  the  intestine,  but  when  the 
vehicle  was  milk  none  could  be  found,  the  inference 
being  that  the  acid  gastric  juice,  secreted  on  the 
introduction  of  the  milk,  prevented  their  passage. 

TIic  Bacteriological  Diac^iiosis  of  Cholera. — The 
bacteriological  diagnosis  of  cholera  is  carried  out  as 
follows.  Cover-glass  specimens  of  the  rice-like 
flakes  present  in  the  evacuations  or  intestinal  con- 
tents are  prepared,  stained  with  Loffler's  alkaline 
methylene-blue,  washed,  dried,  and  mounted.  If, 
upon  a  microscopical  examination,  large  numbers 
of  curved  rods  lying  parallel  to  each  other  in  groups 
are  detected,  the  diagnosis  of  Asiatic  cholera  may 
be  made  with  certainty  ;  this,  however,  only  occurs 
in  perhaps  half  the  acute  cases.  If  this  fails  culti- 
vations must  be  prepared.  Sets  of  gelatine  plate- 
cultures  should  be  made,  using  a  loopful  of  the 
dejecta,  or,  better  still,  an  emulsion  of  a  rice-like 
flake  ;  a  set  of  agar-plates  may  also  be  prepared  by 
smearing  a  rice-like  flake  over  agar-films  in  Petri- 
dishes.  The  plates  being  incubated  at  22°  and  37°  C. 
respectively,  the  colonies  of  the  cholera-spirillum 
will  be  recognisable  in  the  gelatine-plates  in  from 
24  to  30  hours,  and  in  the  agar-plates  in  from  12  to 
16  hours.  Peptone-water  cultures  should  also  Ije 
prepared  at  the  same  time  from  the  rice-like  flakes, 
the  peptone-water  being  preferably  contained  in 
small  Erlenmeyer  flasks  and  forming  a  shallow  layer 
at  the  bottom.  In  from  8  to  12  hours  the  upper 
layers  of  the  culture-fluid  may  be  examined  for  the 
presence  of  spirilla  and  gelatine-plate  cultures,  and 
fresh  peptone-water  ones  also  made  for  subsequent 
examination.  After  this  the  peptone-water  cultures 
may  be  tested  for  the  cholera-red  reaction  by  the 
addition  of  a  little  pure  hydrochloric  or  sulphuric 
acid. 

The  blood-serum  of  cholera-patients  produces  an 
agglutination  of  the  cholera-spirillum  similar  to 
that  produced  by  typhoid-serum  on  the  typhoid- 
bacillus,  and  this  test  maybe  employed  for  diagnosis. 
It  is  stated  that  this  reaction  may  be  obtained  as  early 
as  the  first  day. 

The  bacteriological  diagnosis  of  cholera  has  of 
recent  years  become  somewhat  complicated  by  the 
detection  and  isolation  from  the  waters  of  the  Seine, 
Marne,  Elbe,  Rhine,  Danube,  and  Spree,  of  spirilla 
bearing  a  close  resemblance  to  the  cholera-spirillum, 
but  differing  from  it  in  certain  minor  particulars. 
Considerable  light  has  been  thrown  upon  the  rela- 
tion of  these  spirilla  to  the  cholera-spirillum  by  the 
Bordet-Durham  (agglutination)  test,  and  by  Pfeiffer's 
specific  reaction.  In  the  latter  a  mixture  of  an 
emulsion  of  the  organism  with  a  small  quantity  of 
the  serum  of  a  highly  immunised  animal  is  injected 
into  the  peritoneal  cavity  of  a  healthy  guinea-pig. 
Half  an  hour  to  one  hour  afterwards  the  peritoneal 
fluid  is  examined  microscopically,  and  if  the  reaction 
be  positive,  the  organisms  will  be  found  in  all  stages 
of  degeneration,  in  which  case,  according  to  Pfeiffer, 
the  organism  is  to  be  regarded  as  belonging  to  the 
same  species  as  that  employed  for  immunising  the 
animal  from  which  the  '  test  '  blood-serum  was  ob- 
tained. These  cholera-like  spirilla  are  now  gene- 
rally regarded  as  being  harmless  varieties  of  the 
cholera-spirillum — descendants  probably  of  a  cholera- 
spirillum  of  some  cholera-epidemic  of  bygone  years. 
The  variability  of  the  cholera-spirillum  is  demon- 
strated by  Klein's  experiments. 

Qther  spirilla. — Mention  must  be  made  of  two 
other  well-known  spirilla,  which  bear  a  superficial 
resemblance  to  the  cholera-spirillum,  but  which  can 


be  easily  distinguished  from  it.  They  are  the 
spirillum  of  Finkler  and  Prior,  and  the  Spirillutn 
iMetschnikovi.  The  former,  obtained  from  the  de- 
jecta in  certain  cases  of  so-called  cholera  nostras, 
liquefies  gelatine  much  more  rapidly  than  the 
cholera-spirillum  and  only  gives  a  feeble  cholera- 
red  reaction  after  2-3  days'  growth.  The  Spirillum 
Metschnikovi,  obtained  from  the  intestinal  con- 
tents of  poultry,  also  liquefies  gelatine  more  rapidly 
than  the  cholera-spirillum,  but,  like  the  latter,  gives 
the  cholera-red  reaction  ;  it  is  very  pathogenic  to 
pigeons.  A  spirillum  obtained  from  cheese  (Deneke's 
spirillum)  likewise  liquefies  gelatine  rapidly  and 
does  not  give  the  cholera-red  reaction.  Litmus- 
milk  is  decolourised  by  the  cholera-spirillum  owing 
to  reduction,  ljut  not  by  the  Finkler-Prior  or  Deneke 
spirillum  (Cahen's  test). 

Preventive  Inoculation  against  Cholera. — Various 
methods  of  producing  immunity  to  cholera  have 
been  suggested,  but  that  of  Hafifkine  alone  needs 
mention.  The  vaccines  employed  are  two  in 
number  :  the  first  or  weak,  and  the  second  or 
strong.  The  first  vaccine  is  prepared  from  ordinary 
laboratory-cultures  of  the  cholera-spirillum — 
attenuated  by  growing  on  surface-agar  at  38°  C.  in 
tubes  through  which  a  current  of  moist  air  is  being 
continuously  passed.  The  second  or  strong  vaccine 
is  prepared  from  cholera-cultures,  the  virulence  of 
which  has  been  artificially  increased  by  growing  in 
the  peritoneal  cavity  of  a  series — generally  about 
twenty  — of  guinea-pigs.  The  vaccine  itself  is  made 
by  emulsifying  agar-cultures  with  some  sterile  broth 
and  adding  a  small  quantity  of  carbolic  acid  or 
iysol.  The  dose  of  vaccine  is  injected  hypodermi- 
cally,  the  second  or  strong  vaccine  being  admini- 
stered from  3  to  5  days  after  the  first  or  weak  one. 
The  injections  cause  some  malaise,  headache,  and 
slight  fever,  which  pass  off  in  two  or  three  days. 
The  results  of  the  anti-cholera  inoculations  seem  to 
be  decidedly  favourable.  For  example,  in  Calcutta, 
taking  the  same  households  during  the  same 
period  of  time,  there  were  among  654  uninoculated, 
71  deaths,  a  mortality  of  io-86  per  cent.  ;  among 
402  inoculated,  12  deaths,  a  mortality  of  2-99  per 
cent.,  a  reduction  of  mortality  by  72-47  per  cent. 

Cholera  .Anti-Toxin. — Attempts  have  been  made 
to  prepare  an  anti-toxic  serum  for  cholera,  but 
without  much  success.  Metschnikoff  by  means  of 
his  toxin  (vide  ante)  has  immunised  goats,  so  that 
I  c.c.  of  their  serum  would  neutralise  four  times  the 
lethal  dose  of  the  toxin.  Using  young  rabbits  and 
producing  an  intestinal  cholera  by  feeding,  experi- 
ments showed  that  of  the  rabbits  treated  with  this 
anti-toxic  serum  51  per  cent,  survived,  while  of  the 
untreated  only  19  per  cent,  recovered. 

R.  T.  Hewlett. 

CHOLERA  INFANTUM.— .Sa-  Diarrikea. 
CHOLERA     NOSTRAS. —5iv  Choleraic 

DlARRHUlA. 

CHOLERAIC  DIARRHCEA.— Synon.  :  Cho- 
lerine ;  Sporadic  Cholera ;  Cholera  Nostras  ;  In- 
fantile Cholera  ;  Fr.  Cholera  sporadique  ;  Ger. 
Sporadische  Cholera. 

Definition. — An  acute  catarrhal  affection  of 
the  mucous  membrane  of  the  stomach  and  small 
intestines,  attended  with  vomiting  and  diarrhcea 
and  considerable  prostration. 

.^Etiology. — The  disease  is  caused  by  an  organic 
poison,  probably  of  microbic  origin.    It  prevails 
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sporadically  in  single  or  small  groups  of  cases  and 
does  not  exhibit  any  tendency  to  travel  or  spread. 
This  form  of  diarrhoea  is  especially  liable  to  attack 
those  living  in  unhealthy  surroundings. 

In  a  hot  and  moist  climate  like  that  of  Lower 
Bengal,  choleraic  diarrhoea  is  an  affection  which  we 
meet  with  at  all  seasons  of  the  year,  and  it  is 
especially  prevalent  among  infants  who  are  being 
reared  on  cow's  milk,  or  on  other  kinds  of  food 
prone  to  undergo  putrefaction.  Among  the  fish- 
eating  Hindoos  we  frequently  see  several  members 
of  the  same  family  who  have  been  seized  with 
symptoms  of  choleraic  diarrhoea,  attributable  to  the 
patients  having  partaken  of  fish  which  was  slightly 
tainted.  In  fact,  there  are  few  more  certain 
sources  of  this  form  of  diarrhoea  than  stale  fish  ;  and 
it  is  evident  that,  whatever  the  deleterious  material 
may  be  which  food  of  this  description  contains,  the 
mere  fact  of  keeping  it  in  boiling  water  for  some 
time  does  not  destroy  its  poisonous  properties. 

It  occasionally  happens  that  cases  of  choleraic 
diarrhoea  occur  among  people  residing  in  malarious 
districts,  the  diarrhoea  taking  the  place  of  the  cold 
stage  of  a  fit  of  ague  ;  patients  in  these  circum- 
stances may  be  seized  with  all  the  symptoms  of 
severe  cholera,  but  they  almost  invariably  recover 
from  the  attack. 

Symptoms. — Choleraic  diarrhcea  begins  sud- 
denly :  that  is,  the  patient,  whether  an  infant  br  an 
adult,  has  probably  up  to  the  commencement  of  the 
attack  been  in  good  health  ;  there  are,  in  fact, 
seldom  any  premonitory  symptoms.  A  child  may 
perhaps  look  somewhat  paler  than  usual,  and  has  a 
dark  ring  under  his  eyes,  but  beyond  this  appears  to 
be  perfectly  well.  Shortly  after  taking  food,  the 
infant  vomits  up  a  quantity  of  uncoagulated  milk, 
the  evacuation  not  being  curdled  like  that  from  an 
overloaded  stomach,  the  gastric  secretion  no  longer 
having  the  power  of  coagulating  the  casein  of  milk. 
.Soon  after  vomiting,  or  it  may  be  before,  the  child 
commences  to  pass  from  the  bowels  an  acid  greenish - 
yellow  fluid,  containing  flakes  and  often  lumps  of 
undigested  food.  The  patient  becomes  very  thirsty, 
is  restless,  and  evidently  in  considerable  pain, 
crying  and  drawing  his  legs  up  towards  the  ab- 
domen. If  these  symptoms  continue,  the  evacua- 
tions become  colourless,  resembling  in  appearance 
the  rice-water  stools  of  Asiatic  cholera.  The  tem- 
perature of  the  body  falls,  the  face  becomes  of  a 
dusky  hue,  the  features  are  pinched,  and  the  eye- 
balls deeply  sunk  in  their  sockets.  The  fontanetles 
are  depressed  ;  the  child  is  evidently  terribly 
prostrated,  his  pulse  can  no  longer  be  felt  at  the 
wrist,  and  his  crying  passes  into  a  weak  whimpering  ; 
he  eagerly  drinks  water  when  offered  him  ;  and,  as 
the  exhaustion  increases,  convulsions  supervene, 
and  the  child  dies  within  a  few  days  or  even  hours. 
On  the  other  hand,  the  symptoms  may  abate  at  any 
stage  of  the  disease,  and  the  little  patient  gradually 
recover  his  health. 

In  the  aditlt  the  symptoms  of  choleraic  diarrhoea 
are  much  the  same  as  those  above  detailed.  There 
are  seldom  any  premonitory  symptoms,  and  the 
attack  begins  with  nausea  and  vomiting,  together 
with  a  sensation  of  exhaustion  referable  to  the  pit 
of  the  stomach  ;  the  vomiting  is  speedily  followed, 
or  it  may  be  preceded,  by  purging  ;  copious  watery 
discharges  are  thus  passed  out  of  the  body,  and  the 
larger  and  more  rapid  the  evacuations  the  more 
they  come  to  resemble  the  serum  of  the  blood, 
which,  in  fact,  drains  into  the  intestinal  canal  and 


passes  away  from  the  stomach  and  bowels.  The 
patient  naturally  complains  under  the  circumstances 
of  intense  thirst.  He  is  very  restless  ;  and  at  the 
commencement  of  the  attack  suffers  from  colicky 
pains  in  the  abdomen,  and  subsequently  from 
spasms  and  cramps,  which  often  seize  the  muscles 
of  the  extremities.  The  pulse  becomes  small  and 
weak,  the  respirations  are  hurried,  the  voice  feeble, 
and  the  countenance  pale  and  shrunken.  The  urine 
is  scanty  or  suppressed  ;  and  the  temperature  of  the 
body  falls  one  or  two  degrees  below  the  normal 
standard.  These  symptoms,  as  a  rule,  gradually 
subside,  the  purging  and  vomiting  cease,  and  the 
patient  falls  oft  to  sleep,  waking  more  or  less  ex- 
hausted in  proportion  to  the  severity  of  the  attack, 
but  he  usually  recovers  his  health  rapidly. 

Diagnosis. — The  discrimination  of  the  various 
forms  of  cholera  rests  upon  data  which  may  be  classed 
as  clinical,  epidemiological,  and  bacteriological. 
The  clinical  features  of  all  forms  present  a  very 
close  resemblance ;  so  that  given  a  mild  case  of 
cholera  Asiatica  and  a  severe  one  of  cholera  nostras, 
it  would  be  difficult  if  not  impossible  to  establish 
a  diagnosis  by  comparison  of  the  phenomena  pre- 
sented by  each.  To  the  practitioner  who  has  had 
experience  of  both  diseases  the  facies  of  cholera 
Asiatica  reveals  special  malignity  which,  when  the 
induction  is  large,  can  hardly  be  mistaken.  Inquiry 
regarding  the  circumstances  of  cases  and  outbreaks 
is  a  valuable  aid  to  diagnosis.  A  history  of  having 
partaken  of  tainted  food  or  mushrooms,  and  the 
limitation  of  seizures  to  those  who  have  so  partaken, 
are  sure  guides  to  the  formation  of  an  opinion.  In 
mushroom-poisoning  fragments  of  the  material  may 
be  discovered  in  the  vomit  or  stool.  A  knowledge 
that  epidemic  cholera  is  in  the  locality  or  neighbour- 
hood causes  suspicion  to  attach  to  even  mild  cases 
of  diarrhcea.  The  case-mortality  ot  the  disease 
when  it  attacks  numbers  is  a  strong  indication  of 
its  nature.  For  the  bacteriological  diagnosis  see 
Cholera,  Bacteriology  of. 

Prognosis. — Although  choleraic  diarrhoea  in  its 
more  severe  forms  resembles  mild  cases  of  Asiatic 
cholera,  it  is  a  comparatively  harmless  disease. 
Unless  among  young  infants,  or  old  and  sickly 
people  with  weak  hearts,  no  matter  how  threatening 
the  symptoms  may  be,  however  great  the  collapse 
and  depression  of  the  patient  may  seem,  a  previously 
healthy  adult  seldom  dies  of  choleraic  diarrhcea. 

Treatment. — In  cases  of  simple  cholera  occur- 
ring in  the  child,  the  important  point  we  must 
enforce  in  our  treatment  is  that  the  affected  part 
shall  have  rest.  In  practice,  however,  it  is  often 
difficult  to  persuade  parents  and  nurses  that  an 
infant  can  exist  uninjured  for  ten  or  fourteen  hours 
on  iced  water  ;  nevertheless,  we  must  insist  on  a 
plan  of  this  kind  being  carried  out.  The  little 
patient  will  eagerly  swallow  cold  water,  either  from 
a  bottle  or  spoon,  and  the  child  may  be  allowed  to 
take  as  much  cold  water  as  he  requires,  and  to  suck 
ice,  which  may  be  wrapped  up  in  the  corner  of  a 
handkerchief  and  put  into  his  mouth.  A  poultice 
made  of  equal  parts  of  mustard  and  flour,  applied 
over  the  abdomen,  is  often  very  useful  in  this  form 
of  disease.  With  reference  to  drugs,  should  the 
treatment  above  indicated  not  relieve  the  symptoms, 
or  should  the  vomiting  be  very  constant,  from  two 
to  four  grains  of  calomel  may  be  given,  and  repeated 
if  necessary  in  an  hour's  time ;  however,  if  the 
diarrhoea  is  the  more  prominent  symptom,  calomel 
is  not  required,  but  a  teaspoonful  of  castor  oil  should 
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be  administered.  After  the  bowels  have  been 
cleared  out,  if  the  serous  discharge  continues,  we 
should  order  astringents,  in  the  form  of  1  of  a  grain 
of  acetate  of  lead  every  hour,  or  ~r  of  a  grain  (  if 
nitrate  of  silver,  until  the  purging  subsides.  Tannic 
acid  in  combination  with  diluted  sulphuric  acid 
and  sugar  is  frequently  a  useful  combination  to 
ndminister  to  children  in  cases  of  this  description. 
With  reference  to  opium,  much  as  we  dislike 
prescribing  it  for  infants,  it  may  be  necessary  in 
cases  of  simple  cholera  ;  but  it  should  hardly  be 
given  in  a  mi,\ture  to  be  administered  from  time  to 
lime  by  a  nurse.  Opium  under  these  circumstances 
can  only  be  admissible  when  given  by  the  medical 
attendant  himself,  in  doses  of  one,  two,  or  three 
minims  of  laudanum  in  a  little  weak  brandy  and 
water,  carefully  watching  its  effects.  If  the  drug 
causes  the  child  to  sleep  for  a  few  hours,  it  may  act 
almost  like  a  charm :  the  infant  awakes  com- 
paratively well.  But  if  the  opium  has  no  such 
effect,  we  may  be  tempted  to  repeat  the  dose,  but 
can  scarcely  give  it  a  third  time,  at  any  rate  until 
some  hours  have  elapsed  since  the  administration  of 
the  second  dose.  The  symptoms  having  subsided, 
the  child's  diet  must  be  strictly  attended  to,  a  good 
healthy  wet-nurse  as  a  rule  being  an  urgent  necessity 
in  the  case  of  infants.  Lime-water  may  with 
advantage  be  mixed  with  the  child's  food.  The 
diet  must  be  most  carefully  ordered.    See  DlAR- 

KHIKA. 

With  reference  to  the  treatment  of  adults  suffering 
from  choleraic  diarrhoea,  we  must  bear  in  mind 
that,  unless  among  old  and  debilitated  persons,  the 
patient  will,  as  a  rule,  recover  without  medicine. 
If  therefore  called  to  prescribe  for  a  case  of  this 
complaint,  we  may  order  fifteen  minims  of 
laudanum,  or  a  drachm  of  the  compound  tincture 
ol  camphor  in  water,  to  be  taken  (supposing  the 
patient  is  very  sick)  immediately  after  vomiting  ; 
half  the  above  dose  may  be  given  at  the  expiration 
of  one  hour  ;  and  again  after  another  hour,  unless 
the  symptoms  have  in  the  meantime  subsided.  A 
large  mustard  poultice  should  be  applied  over  the 
alidomen,  and  the  patient  must  be  confined  to  bed, 
and  kept  on  ice  and  iced  water  ;  he  should  not, 
however,  be  permitted  to  swallow  too  much  liquid. 
If  the  vomiting  be  severe,  a  scruple  of  calomel  may 
be  given  to  an  adult,  or  in  the  first  instance  an 
effervescing  mixture  with  hydrocyanic  acid  may  be 
employed  to  allay  the  sickness.  On  the  other  hand, 
should  the  diarrhoea  be  excessive,  we  may  with 
advantage  prescribe  four  grains  of  acetate  of  lead 
and  ten  'drops  of  diluted  acetic  acid  every  second 
hour  ;  or  pills  containing  a  drop  of  creasote,  a 
quarter  of  a  grain  of  nitrate  of  silver,  a  grain  of 
camphor,  and  two  grains  of  Dover's  powder,  to  be 
repeated  after  each  loose  motion. 

Among  old  and  weakly  persons,  and  also  in  the 
case  of  infants,  it  is  often  necessary  to  administer 
brandy  and  water  from  time  to  time,  according  to 
the  state  of  the  patient's  pulse. 

C.  N.  Macnamara. 
Kenneth  Macleod. 

CHOLERINE. — A  term  applied  to  a  class  of 
cases  which  occur  during  the  prevalence  of  cholera, 
in  which  the  milder  symptoms  of  the  disease  are 
present.  It  has  also  been  used  to  designate  the 
poison  on  which  cholera  is  supposed  to  depend. 
See  Cholera,  Asiatic  ;  and  Choleraic  Diar- 
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CHOLESTEATOMA  (xoAij,  bile;  and  a-redroi/xa, 
[Galen],  a  fatty  tumour). — An  encysted  tumour, 
consisting  chiefly  of  cholesterin.    See  Cysts. 

CHOLESTERIN  (xoAi'i,  bile  ;  and  (TTepeds,  solid). 
The  term  cholestearin  occasionally  used  is  derived 
from  x"''^'?)  bile  ;  and  crreap,  suet). — Synon.  :  Fr. 
Cholesterine  ;  Ger.  Cholesterin  ;  Gallenfett. 

Chemical  and  Physical  Characters. — 
Cholesterin  is  a  mon-atomic  alcohol  represented  by 
the  formula  C^.H^OM  (C.,„H,30H  is  also  used).  It 
exists  under  more  than  one  isomeric  condition. 
When  pure  it  occurs  as  white,  tasteless,  inodorous, 
glittering  scales  which  form  needles  when  crystallised 
out  from  solution  in  chloroform,  and  as  rhombic 
plates  when  derived  from  alcoholic  and  ethereal 
solutions.  These  plates  are  often  deficient  at  one 
corner,  are  not  infrequently  imbricated,  and  their 
angles  measure  79°  30'  and  100°  70'.  Cholesterin 
is  insoluble  in  water,  alkalis,  and  dilute  acids,  but 
readily  dissolves  in  ether,  chloroform,  boiling 
alcohol,  benzol,  turpentine,  and  solutions  of  the 
bile-acids,  and  its  solutions  are  Irevo-rotatory.  It 
melts  at  145°  F.  The  crystals  heated  with  strong 
sulphuric  acid  give  a  carmine-red  colour,  or  with 
strong  nitric  acid  a  yellow  colour.  When  treated 
with  iodine  and  sulphuric  acid  a  play  of  colours, 
red,  blue,  green,  is  produced.  When  dissolved  in 
chloroform  and  an  equal  bulk  of  sulphuric  acid  added, 
it  gives  a  red  colour  changing  to  purple  with  green 
fluorescence  of  the  subjacent  acid.  A  more  delicate 
test  consists  in  dissolving  in  2  c.c.  of  chloroform, 
adding  ten  drops  of  acetic  anhydride,  and  then 
H,>S04  drop  by  drop,  the  resulting  colours  being 
red,  blue,  green. 

Cholesterin  is  present  in  most  protoplasmic 
structures,  and  is  apparently  an  essential  constituent 
of  all  animal  and  vegetable  cells.  By  some  it  is 
regarded  as  '  a  cleavage  product  constantly  formed 
in  the  metabolic  changes  of  the  living  celL'  But 
the  fact  that  it  is  found  under  conditions  so  widely 
different  as  normal  nerve-tissue,  blood-corpuscles, 
egg-yolk,  bile,  sebum,  and  numerous  morbid  pro- 
ducts, is  of  itself  sufficient  to  indicate  the  difficulty 
of  stating  precisely  the  why  and  wherefore  of  its 
existence.  It  must  play  some  important  part  in 
tissue-formation  and  maintenance  ;  its  presence  in 
the  bile  must  be  regarded  as  excretor)'  and  possibly- 
due  to  the  elimination  Ijy  the  liver  of  the  products 
of  the  metabolism  of  nervous  tissue  ;  under  patho- 
logical conditions  it  arises  from  a  degeneration  of 
the  cells  of  inflammatory  and  other  morbid  pro- 
ducts. 

Pathological  Relations. — The  pathological 
occurrence  of  cholesterin  is  varied  and  of  unknown 
import.  It  is  liable  to  be  much  increased  in 
quantity  in  the  normal  places  of  its  occurrence,  e.g. 
in  some  instances  of  jaundice  it  is  present  in  the 
blood  in  marked  excess.  In  the  bile  it  may  be  so 
abundant  as  to  form  crystals  or  be  deposited  as 
gall-stones,  of  which  it  forms  the  greater  portion 
and  occasionally  the  whole  ;  under  these  circum- 
stances the  bile-salts  and  acids  must  be  diminished 
in  quantity  (or  the  amount  of  cholesterin  much  in 
excess),  so  that  these  fluids  can  no  longer  hold  it 
in  solution,  and  hence  it  is  deposited  on  foreign 
particles  or  on  pre-existing  concretions. 

In  the  fasces,  when  they  are  free  from  bile,  a 
considerable  increase  of  cholesterin  and  fats  may  be 
met  with.  In  exceptional  cases  of  renal  disease 
(as  in  lipuria,    chronic   nephritis  ;   hydatids  and 
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stone  in  the  kidney)  crystals  have  been  deposited  in 
the  urine.  The  fluid  of  cysts,  especially  hydatid 
and  ovarian,  seems  to  be  more  liable  to  contain 
cholesterin  than  effusions  into  serous  cavities.  But 
sometimes  it  occurs  in  considerable  quantities  in 
hydrocele  fluids,  and  it  has  been  met  with  in  old 
pleural  and  peritoneal  effusions.  Its  presence  in 
atheroma  is  well  known.  Occasionally  it  forms 
definite  tumours,  sometimes  of  no  inconsiderable 
size,  e.g.  in  kidney,  broad  ligament,  brain,  and 
elsewhere.  Crystals  of  cholesterin  have  been 
detected  in  the  sputum  of  tuberculosis  and  other 
pulmonary  excreta  and  exudations  of  inflammatory 
origin.  W.  H.  Allchin. 

R.  G.  Hebb. 

CHOLINE.— Lecithin. 

CHOLURIA  The  presence  of  bile  in  the  urine. 

See  Urine,  Morbid  Conditions  of ;  and  Jaundice. 

CHONDRODYSTROPHIA  FCETALIS.— 

Achondroplasia. 

CHORDEE  (xopSj),  a  harpstring). — Defini- 
tion.— Painful  imperfect  erection  of  the  penis 
during  gonorrhoea.  It  occurs  in  slighter  intensity 
in  gouty  and  septic  urethritis. 

^Etiology  and  Pathology. — Chordee  is  most 
common  in  the  second  and  third  weeks  of  gonor- 
rhoea. It  rarely  attacks  the  patient  after  the  third 
week  unless  the  inflammation  has  been  re-kindled 
by  alcohol  or  venery.  In  rare  cases,  chordee, 
absent  in  the  acute  stage,  is  violently  developed  after 
the  primary  inflammation  has  subsided.  Erotic  in- 
discretion is  usually  the  cause.  The  bulbous  portion 
of  the  urethra  is  generally  intensely  inflamed  when 
chordee  happens.  It  is  uncommon  when  urethritis 
is  strictly  limited  to  the  anterior  or  posterior 
portions  of  the  canal.  It  invariably  occurs  when 
marked  penile  cedema  and  lymphangitis  are  present. 
The  mechanism  of  chordee  is  probably  as  follows  : — 
Inflammation  from  the  surface  of  the  urethral 
mucous  membrane  spreads  deeply  owing  to  invasion 
of  its  multitudinous  ducts  by  micro-organisms. 
Inflammatory  effusion  around  the  adjacent  erectile 
tissue  of  the  corpus  spongiosum  ensues.  An  im- 
peded vascular  path  results.  With  erection,  the 
corpora  cavernosa,  being  unaffected,  distend  and 
elongate  normally,  whereas  the  impaired  corpus 
spongiosum  does  not.  This  causes  the  penis  to 
assume  an  arched  shape,  the  corpus  spongiosum 
being  tense  and  bowed.  The  sensory  nerve-endings 
supplying  the  inflamed  mucous  membrane  are  thus 
pressed  upon.  Another  explanation  is  that  the  in- 
flammatory condition  of  the  mucous  membrane  and 
sub-mucous  tissue  at  the  bulbous  part  excites  reflex 
spasm  of  the  muscles  surrounding  that  part,  thus 
cutting  otf  the  vascular  supply  to  the  corpus  spongio- 
sum by  compression. 

^Etiology. — The  causes  of  chordee  are  indirect 
or  direct.  The  most  common  indirect  cause  is 
urethritis,  urethral  congestion,  and  irritating  injec- 
tions. Direct  causes  are  the  reflex  irritants  which 
usually  produce  erection  during  sleep,  such  as 
stimulating  food  and  drink,  strongly  acid  urine, 
excessive  bed-warmth,  a  distended  bladder  or 
rectal  scybala. 

Symptoms. — The  organ  grows  suddenly  turgid 
and  assumes  a  bowed  or  crooked  form,  causing 
acute  pain,  which  is  felt  at  the  part  and  towards 
the  perineeum.     In  severe  cases  the  strain  causes 


rupture  of  the  mucous  membrane  and  spongy  tissue, 
with  hsmorrhage.  The  loss  of  blood  is  usually 
limited  to  a  few  drops  and  gives  relief  to  the  pain. 
Rarely  the  hemorrhage  is  free  and  prolonged. 

Treatment. — Abstinence  from  stimulants  of  all 
kinds  and  late  suppers,  light  clothing,  and  a  hard 
mattress  at  night,  are  the  best  means  of  preventing 
chordee.  Micturition  whenever  the  patient  wakes 
during  the  night  must  be  enjoined.  The  urine  should 
be  rendered  bland  and  alkaline  and  the  erectile  ten- 
dency combated.  A  mixture  containing  full  doses  of 
citrate  of  potassium,  tincture  of  hyoscyamus,  liquid 
extract  of  Salix  nigra  in  decoction  of  Triticum  repens 
should  be  given  every  sixth  hour.  At  bedtime  a 
pill  containing  two  grains  of  camphor  and  one-third 
of  a  grain  of  extract  of  belladonna  should  be  ad- 
ministered. 

A  suppository  containing  one  quarter  of  a  grain 
of  morphine  is  useful,  or  the  hypodermic  injection 
into  the  perinreum  of  one  sixth  of  a  grain  of  acetate  of 
morphine  may  be  given.  Both  these  applications 
should  be  followed  by  an  aperient  saline  draught 
next  morning.  A  nocturnal  dose  of  twenty  to 
twenty-five  grains  of  chloral  hydrate  in  syrup  and 
water,  repeated  in  four  or  six  hours  if  needed,  is 
trustworthy.  Bathing  the  genitals  and  perinceum 
with  very  hot  water  for  ten  minutes  before  going  to 
bed  sometimes  proves  successful.  The  application 
of  a  spiral  coil  of  narrow  india-rubber  tubing  round 
the  penis  and  scrotum,  through  which  a  continuous 
current  of  ice-cold  water  flows,  is  an  excellent 
preventive.  If  rectal  scybala  be  suspected  as  the 
exciting  cause,  the  bowel  should  be  cleared  out  at 
bedtime  by  means  of  a  simple  cold-water  enema. 

To  subdue  an  attack  of  chordee  the  best  measures 
are  voiding  urine  ;  the  application  of  cold  to  the 
perinreum,  by  sitting  on  a  cold  seat,  or  applying  an 
evaporating  lotion,  or  ice,  and  the  upright  posture. 

Campbell  Williams. 

CHOREA  (xopfia,  a  dance). — Synon.  :  Chorea 
Minor  ;  St.  Vitus's  Dance  ;  Fr.  Danse  de  St.-Giiy  : 
Choree  ;  Ger.  Veitstaiiz. 

Definition. — A  disease  of  the  nervous  system, 
characterised  by  a  succession  of  irregular,  clonic, 
involuntary  movements  of  limited  range,  occurring 
in  almost  all  parts  of  the  bod}'. 

The  distinctive  features  of  the  movements  are 
the  entire  absence  of  either  rhythm  or  method  in 
their  recurrence  ;  that  not  individual  muscles  but 
co-ordinate  groups  are  affected  ;  and  not  one  or 
more  groups  only,  but  almost  all  the  muscles  in 
turn.  There  is  not  actual  loss  of  command  over 
the  muscles,  but  voluntary  movements  are  interfered 
with  by  superaddition  of  involuntary  movements. 
As  a  rule  the  movements  cease  during  sleep.  There 
is  frequently  also  muscular  paresis  var3'ing  in  degree. 

Etiology. — Chorea  is  a  disease  of  childhood  : 
it  is  most  common  between  the  ages  of  eight  and 
twelve,  very  rare  before  six,  and  rare  after  sixteen. 
It  is  more  than  twice  as  frequent  in  girls  as  in  boys, 
especially  after  the  age  of  nine.  It  occurs  more 
frequently  in  families  in  which  nervous  diseases  are 
hereditary  than  in  others.  It  is  more  common 
in  large  towns  than  in  the  country  ;  and  far  more 
frequent  among  the  poor  than  among  those  in  com- 
fortable circumstances.  Want  of  proper  food, 
neglect,  ill-usage,  constipation,  with  the  anremia 
induced  by  these  means,  are  very  common  antece- 
dents, or  chorea  may  follow  measles  or  other  febrile 
disease  of  childhood.    Children  well  nourished  and 
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with  a  good  colour,  exposed  to  none  of  these  causes, 
may  however  suffer.  An  intimate  association  be 
tween  chorea  and  rheumatism  has  long  been  recog- 
nised. A  large  proportion  of  the  children  suffering 
from  chorea  have  had  acute  or  subacute  rheumatism, 
and  many  will  Ije  found  subsequently  to  develop 
symptoms  of  rheumatism  if  their  history  be  fol- 
lowed up.  Some  of  the  most  terrible  cases  met  with, 
especially  after  the  age  of  puberty,  are  those  in  which 
the  chorea  comes  on  during  or  just  after  acute  rheu- 
matism and  is  complicated  by  pericarditis.  There  is 
very  frequently  found  in  chorea  a  cardiac  murmur, 
usually  due  to  mitral  incompetence.  This  may  be 
the  result  of  cardiac  dilatation,  in  which  case  it  will 
disappear  on  recovery.  More  often  it  is  due  to  a 
valvular  lesion  caused  by  rheumatic  endocarditis, 
either  active  or  of  older  date.  In  most  fatal  cases 
of  chorea  which  have  been  examined  after  death, 
the  results  of  endocarditis  or  of  pericarditis  have  been 
present.  In  adults,  pregnancy  divides  with  rheuma- 
tism the  causation  of  this  affection  ;  recovery  gene- 
rally speedily  follows  delivery,  and  can  rarely  be 
Isrought  about  till  this  has  taken  place.  Chorea 
may  develop  at  any  period  of  pregnancy,  but  most 
trequently  commences  in  the  third  month.  Bad 
habits,  disorders  of  menstruation,  intestinal  worms, 
or  other  reflex  sources  of  irritation,  have  appeared 
to  set  up  the  disease,  but  most  commonly  fright  or 
some  powerful  emotion  is  assigned  as  the  cause  ; 
and  it  is  seldom  that  parents  are  not  prepared  with 
the  instance  required.  Though,  on  cross-examina- 
tion, frequently  the  history  of  the  source  of  the 
fright  is  indefinite,  or  its  date  too  distant  to  admit 
its  causal  relation,  yet  so  many  well-authenticated 
■cases  are  on  record  of  an  attack  of  chorea  following 
on  a  severe  fright  within  a  few  hours  to  a  few  days, 
that  we  must  regard  fright  or  emotion  as  an  im- 
portant etiological  factor.  Imitation  has  been 
assigned  as  a  cause,  but  it  is  doubtful  if  true  chorea 
can  ever  be  attributed  to  this. 

Morbid  Anatomy  and  Pathology.  —  The 
study  of  chorea,  as  of  epilepsy  and  many  other 
affections  of  the  nervous  system,  has  been  hampered 
by  its  being  regarded  as  a  morbid  unity.  The 
view  here  maintained  is  that  it  is  a  symptom  rather 
than  a  disease,  and  that  the  characteristic  move- 
ments are  in  relation  not  with  the  nature  of  the 
morbid  change,  but  with  its  sea/.  Chorea  has  been 
called  '  insanity  of  the  muscles  ;  '  a  better  phrase 
(as  one  of  the  writers  has  said  elsewhere)  is 
'  delirium  of  the  sensori-motor  ganglia.'  In  delirium 
there  is  loss  of  control  over  the  mental  processes, 
with  rapid  succession  of  incoherent  and  imperfect 
ideas  ;  in  chorea  loss  of  control  over  the  motor 
apparatus,  with  movements  excessive  in  point  of 
number  and  extent,  but  wanting  in  vigour  and 
precision. 

In  some  cases  of  chorea  nothing  abnormal  has 
been  detected  after  death,  but  usually  the  minute 
methods  of  investigation  now  pursued  yield  positive 
results.  Dr.  Dickinson,  in  a  paper  read  before  the 
Royal  Medico-Chirurgical  Society  of  London  in 
1875,  described  dilatations  of  the  minute  arteries 
as  existing  throughout  the  brain  and  cord,  more 
especially,  however,  in  the  corpus  striatum  and 
optic  thalamus,  with  small  hajmorrhages  ;  and  con- 
sidered the  disease  to  be  due  to  a  widely  spread 
hyperemia  of  the  nerve-centres.  Capillary  embo- 
lisms with  hyper;-emia  have  been  found  by  Tuck- 
well,  Dana,  and  other  observers,  predominantly  in 
the  central  ganglia,  but  also  in  the  central  con- 


volutions and  spinal  cord,  accompanied  by  patches 
of  softening  and  minute  haemorrhages.  .Swelling 
and  hyaline  degeneration  of  the  pyramidal  cells 
of  the  cortex  and  of  the  cells  of  the  central 
ganglia  have  been  described  by  different  writers. 
Elischer  found  peculiar  concentric  refractile 
bodies,  which  have  been  termed  '  chorea  corpuscles,' 
in  the  perivascular  sheaths  of  the  vessels  of  the 
corpus  striatum  and  internal  capsule,  but  the)"  have 
also  been  found  in  persons  who  have  never  had 
chorea.  Conflicting  results  have  been  obtained  in 
bacteriological  investigations. 

The  post-mortem  appearances  consequently  are 
indefinite  and  do  not  indicate  any  localisation  of  the 
morbid  change.  But  it  is  to  be  remembered  that 
the  fatal  cases  are  those  in  which  there  is  not  only 
extreme  violence  in  the  choreic  movements,  but  usu- 
ally also  delirium  and  other  symptoms.  There  are 
in  fact  multiple  symptoms,  just  as  there  are  multiple 
lesions,  and  we  are  called  upon  to  distribute  the 
symptoms,  and  assign  them  to  their  respective 
sources,  by  such  knowledge  of  the  functions  of 
the  different  nerve-centres  as  physiology  affords  us. 

772;;  seat  of  the  disease. — There  is  conclusive 
evidence  that  the  seat  of  the  disease  is  in  the  brain 
and  not  in  the  spinal  cord.  The  arguments  in 
favour  of  this  are  :  (l)  that  tonic  and  not  clonic 
spasm  is  characteristic  of  persistent  spinal  irritation  ; 
(2)  the  degree  of  control  over  the  movements 
retained  by  the  will  ;  (3)  their  increase  under  emo- 
tion ;  (4)  their  cessation  during  sleep ;  (5)  diminished 
reflex  action  ;  (6)  the  phenomena  of  hemichorea 
and  its  relations  with  hemiplegia.  The  evidence 
afforded  by  hemichorea  is  so  conclusive  that  other 
considerations  are  of  minor  importance.  The 
parallelism  between  hemichorea  and  hemiplegia  is 
so  perfect  as  to  suggest  at  once  that  the  two  aftec- 
tions  represent  difterent  conditions  of  the  same 
nerve-centres,  and  is  made  more  complete  by  the 
very  discrepancies,  as  they  may  at  first  sight  appear, 
which  have  been  considered  to  be  objections.  In 
hemiplegia  there  are  certain  muscles  which  more  or 
less  completely  escape  paralysis  :  the  motores 
oculorum,  orbiculares  palpebrarum,  and  other  facial 
muscles,  the  muscles  of  the  neck,  chest,  back,  and 
abdomen.  In  hemichorea  the  irregular  movements 
cross  the  median  line  and  invade  the  opposite  side 
in  these  same  muscles.  This  has  been  explained 
by  the  hypothesis  that  since  all  these  muscles  act 
in  compulsory  concert  with  the  corresponding 
muscles  of  the  opposite  side,  the  nerve-nuclei  of  the 
bilaterally  associated  muscles  will  be  commissurally 
associated  in  the  cord,  so  as  to  become  in  effect  a 
single  nucleus.  This  single  nucleus  for  muscles  on 
each  side  of  the  body,  being  connected  with  both 
hemispheres,  is  thrown  into  action  by  the  sound 
hemisphere  when  its  fellow  of  the  opposite  side  is 
damaged,  as  in  hemiplegia,  thus  preventing  para- 
lysis ;  and,  on  the  other  hand,  is  reached  by  the 
irregular  impulses  from  the  side  of  the  brain  affected 
in  hemichorea,  thus  causing  bilateral  chorea  in  the 
parts  enumerated. 

In  addition  to  the  correspondence  between  hemi- 
chorea and  hemiplegia  just  described,  there  are 
transitions  from  one  to  the  other,  and  combinations 
of  the  two  to  be  mentioned  below.  Hemiplegia 
maybe  succeeded  by  hemichorea  (thepost-kemiplegic 
chorea  of  various  observers),  although  the  movements 
are  not  strictly  analogous  ;  or  chorea  may  be  fol- 
lowed by  paresis  ;  or,  as  in  a  case  reported  by  one 
of  the  writers,  there  may  be  with  chorea  of  the 
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limbs  on  one  side,  first  chorea,  then  paralysis  (hemi- 
plegiform),  and  then  again  chorea  of  the  same  side 
of  the  face. 

The  explanation  of  the  phenomenon  of  post- 
hemiplegic chorea  generally  given  is,  that  it  is  due  to 
irritation  of  the  motor  fibres  in  the  internal  capsule 
by  the  lesion  which  originally  caused  the  hemiplegia. 
But  the  most  common  site  of  the  lesion  in  such 
cases  is  in  or  adjoining  the  optic  thalamus,  im- 
plicating, it  may  be,  the  sensory  fibres  in  the 
posterior  third  of  the  internal  capsule  or  the  caudate 
and  lenticular  nuclei  as  well.  In  tumours  also  of 
the  optic  thalamus  there  are  frequently  choreic  or 
ataxic  movements  of  the  limbs  on  the  opposite  side 
of  the  body.  It  is  conceivable  therefore  that  in 
both  instances  these  irregular  movements  may  be  a 
reflex  response  to  irritation  of  the  cells  in  the  optic 
thalamus,  and  that  chorea  may  have  an  analogous 
origin.  The  character  of  the  movements  in  the 
two  diseases  is,  however,  very  dissimilar,  and 
though  it  is  a  tempting  theory  to  regard  the  optic 
thalamus  and  corpus  striatum  as  a  compound 
sensori-motor  nucleus  for  complex  co-ordinated 
movements  and  as  the  seat  of  the  lesion  in  chorea, 
this  hypothesis  cannot  be  maintained  in  the  present 
state  of  our  knowledge  of  the  functions  of  the  basal 
ganglia. 

Much  is  to  be  said  in  favour  of  the  view  of  Sir 
William  Gowers  that  the  seat  of  the  disease  is  in  the 
motor  cells  of  the  cortex.  Impairment  of  nutrition 
and  functional  disorder  of  these  cells  might  produce 
the  irregular  movements,  and  a  further  degree  of 
impairment  of  their  functional  activity,  the  paresis  of 
chorea.  The  unilateral  distribution  of  chorea  which 
is  common,  and  its  subsequent  extension  to  the 
other  side,  has  its  counterpart  in  epilepsy  which  is 
attributed  to  the  spread  of  discharge  from  the 
motor  cortex  on  one  side  to  that  on  the  other. 
The  mental  changes  also  that  may  occur  in  chorea 
point  to  impairment  of  function  of  the  cortex. 

The  balance  of  evidence  therefore  is  in  favour  of 
the  seat  of  the  disease  being  in  the  cerebral  cortex, 
though  in  the  absence  of  any  definite  characteristic 
lesion  all  views  as  to  the  pathogeny  of  chorea  must 
be  purely  speculative. 

The  question  which  now  remains  to  be  con- 
sidered is  the  cause  of  the  derangement  of  function 
of  the  nerve-cells,  affected  in  chorea.  The  fre- 
quent association  of  endocarditis  with  chorea  in  fatal 
cases  gave  rise  to  the  well-known  embolic  theory 
advocated  by  Kirkes  and  ably  maintained  by 
Hughlings  Jackson,  that  chorea  is  due  to  shreds  of 
fibrin  dislodged  from  the  affected  valves  and  ob- 
structing capillaries  in  the  brain.  But  the  fact  that 
in  a  large  proportion  of  cases  of  chorea  which  recover 
there  is  no  evidence  at  any  time  of  endocarditis, 
and  that  in  some  fatal  cases  none  is  found  post 
mortem,  prrve  that  this,  if  it  be  a  cause  of  chorea, 
cannot  be  the  only  one. 

So  intimate  is  the  connection  between  chorea  and 
rheumatism  that  for  the  most  part  we  must  look  on 
chorea  as  a  manifestation  of  the  rheumatic  diathesis. 
That  cases  occur  in  which  no  history  or  evidence  of 
rheumatism  can  be  obtained  is  indisputable,  but 
not  infrequently  articular  or  cardiac  manifestations 
of  rheumatism  declare  themselves  at  a  subsequent 
period,  and  careful  observation  during  an  attack  of 
chorea  will  often  detect  some  dilatation  of  the  heart, 
and  it  may  be  a  soft  mitral  murmur  which  suggest 
inflammation  of  the  myocardium  of  rheumatic  origin. 
That  chorea  is  a  cerebral  manifestation  of  rheu- 


matism analogous  to  the  articular  and  cardiac 
varieties  is  a  plausible  theory,  and  as  the  microbic 
origin  of  rheumatism  is  now  conclusively  esta- 
blished, it  is  possible  that  chorea  is  due  to  irritation 
of  the  motor  cells  in  the  cortex  of  the  brain,  by 
the  organisms  or  their  toxins. 

Dr.  Sturges  ably  maintained  the  view  that  chorea 
is  a  purely  functional  affection,  and  compared  it 
with  epilepsy.  In  favour  of  this  view  are  the  facts 
that  an  attack  of  chorea  may  be  induced  by  fright 
or  some  emotion,  or  pregnancy,  and  that  the 
disease  is  one  usually  limited  to  the  period  of  child- 
hood or  early  adolescence,  a  time  when  the  nerve- 
cells  are  in  an  unstable  and  susceptible  condition. 

Symptoms. — The  disease  usually  begins  with 
slight  twitching  of  the  face   or  spasmodic  jerky 
movements  of  the  hand.    In  a  slight   case  the 
patient,  usually  a  child,  may  be  perfectly  quiet 
when  lying  down,  and  for  a  short  time  even  when 
sitting  or  standing,  if  not  conscious  of  being  under 
observation  ;  but  when  walking,  or  while  under 
examination,  there  will  be  various  fidgety  actions — 
abrupt  flexion  of  the  fingers,  a  sudden  pronation  of 
the  forearm,  or  hitching  up  of  one  shoulder,  or 
twist  of  the  body,  or  there  is  shuffling  of  a  foot  on 
the  floor,  or,  again,  a  jerk  of  the  head  or  twitch  of 
the  mouth  or  eyes.    If  the  patient  be  told  to  do 
anything,  the  movements  will  be  multiplied  and 
exaggerated  in  the  muscles  employed,  and  there  is 
marked  inco-ordination  or  voluntary  movement.  A 
small  object  will  be  picked  up  with  difficulty,  the 
hand  being  brought  down  upon  it  hastily  and  after 
various  irregular  excursions,  and  it  may  be  dropped 
involvmtarily.    Sometimes,  in  the  early  stages,  a 
child  is  punished  for  thus  dropping  an  object  and 
breaking  it,  or  for  fidgeting,  before  the  nature  of  the 
disease  is  recognised.    In  a  more  severe  case  the 
grimaces,  contortions,  and  jerkings  succeed  each 
other  without  intermission.    The  gait  is  now  very 
peculiar,  being  slow,  shuffling,  and  uneven  ;  the 
steps  of  irregular  length  and  unequal  time  ;  and  the 
line  of  progress  deviating.    In  the  worst  forms  of 
this  disease  every  muscle  appears  to  be  thrown  in 
turn  into  violent  contraction,  the  face  is  distorted 
this  way  and  that,  the  eyes  roll  to  and  fro,  the 
teeth  are  snapped  or  ground  together,  the  whole 
body  writhes,  and  the   limbs   are  in  unceasing 
motion.    It  is  to  be  remarked  that,  even  in  extreme 
cases,  the  movements,  violent  as  they  may  be,  are 
in  some  degree  circumscribed  :  the  arms,  for  ex- 
ample, are  not  thrown  up  over  the  head,  nor  do 
the  legs  go  to  the  full  extent  of  their  range  of 
motion  ;  the  tongue  is  rarely  bitten,  though  the  lips 
may  be.    Deglutition  is  greatly  interfered  with  in 
a  severe  attack,  and  the  evacuations  may  be  dis- 
charged involuntarily.    In  the  mildest  forms  the 
diaphragm  and  muscles  of  the  chest  and  abdomen 
are  affected,  causing  irregularity   in  respiration. 
The  action  of  the  heart  may  also  be  irregular,  but 
this  is  probably  secondary  to  the  respiratory  varia- 
tions in  frequency  and  depth,  and  is  not  attributable 
to  chorea  of  the  heart.    Speech  is  very  commonly 
more  or  less  affected  and  occasionally  completely 
lost  for  a  time.    The  difficulty  is  usually  articulatory, 
chorea  of  the  muscles  of  respiration,  phonation,  and 
articulation  interfering  with   utterance  of  words  ; 
but  there  is  in  some  cases  true  aphasia,  and  when 
this  is  so,  there  is  the  same  tendency    to  the 
association  of  aphasia  with  right   hemichorea  as 
with  right  hemiplegia.    The  intellect  may  suffer  ; 
the  face  has  often  an  idiotic  expression,  usually 
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from  the  muscular  contortion  or  atony,  but  some- 
limes  indicative  of  temporary  imbecility.  In  the 
violent  and  fatal  forms  there  is  almost  always 
delirium.  There  is  generally  impairment  of  motor 
power:  at  times  this  amounts  to  complete  paralysis, 
and  the  relations  and  combinations  of  chorea  and 
paralysis,  and  especially  of  hemichorea  and  hemi- 
plegia, throw  much  light  on  the  disease.  Paralytic 
chorea  has  been  described  as  a  special  variety  of 
the  affection,  but  no  line  of  demarcation  exists 
between  this  and  the  common  form.  There  may 
undoubtedly  be  impairment  of  sensation,  though 
this  is  disputed  by  some  observers.  It  is  difficult  to 
ascertain  in  all  cases,  but  is  most  readily  detected  in 
hemichorea  when  the  sound  side  can  be  employed 
for  comparison  ;  but  in  the  violent  forms  of  the 
disease,  when  the  skin  is  gradually  worn  through  by 
incessant  friction,  there  is  often  so  little  complaint 
of  pain  that  sensibility  must,  it  would  seem,  be 
blunted.     Keflex  sensibility  is  also  commonly  dull. 

It  has  already  been  stated  that  the  movements 
cease  during  sleep  ;  this  is  a  rule  to  which  exceptions 
are  rare  though  not  unknown,  even  in  mild  cases, 
and  especially  in  hemichorea. 

Chorea  is  usually  gradual  in  access,  even  in  the 
cases  which  ultimately  become  severe  ;  it  is  very 
commonly  one-sided  for  a  time,  and  occasionally 
throughout,  when  the  name  hemichorea  is  given. 
It  is  not,  however,  strictly  unilateral  in  these  cases, 
as  the  movements  transgress  the  median  line  and 
affect  the  corresponding  muscles  of  both  sides  of  the 
body  at  those  parts  where  these  are  bilaterally 
associated,  and  where  in  hemiplegia  there  is 
immunity  from  the  paralysis,  as,  for  instance,  the 
oculo-motor  muscles,  and  the  muscles  of  the  neck, 
chest,  and  abdomen. 

Duration,  Terminations,  and  Prognosis. — 
The  average  duration  of  chorea  is  about  two 
months  ;  if  prolonged  beyond  three  months  it  may 
be  exceedingly  chronic  and  go  on,  better  and  worse, 
for  one  or  two  years.  There  is  a  tendency  to 
spontaneous  recovery  ;  but  on  the  other  hand 
relapses  are  common.  Chorea  is  rarely  fatal  in 
children  ;  when  it  is  so,  the  case  is  usually  acute  and 
violent  from  a  very  early  period  of  the  attack,  and 
is  complicated  by  pericarditis  or  endocarditis  :  it  is 
rare  for  a  case  to  run  the  usual  course  for  a  time 
and  then  take  on  a  very  severe  character.  After 
puberty,  and  especially  when  it  supervenes  on  acute 
rheumatism,  it  is  often  dangerous,  and  is  usually 
serious  when  associated  with  pregnancy.  Sec  In- 
sanity IN  Special  Diseases. 

Diagnosis. — It  is  scarcely  necessary  under  this 
head  to  warn  against  the  mistake  of  confounding 
with  the  movements  of  chorea  the  tremor  or  jactita- 
tion of  disseminated  sclerosis,  which,  though  most 
common  in  adults,  is  not  unknown  in  childhood, 
from  '  spasmodic  tic'  chorea  may  be  diagnosed  by 
the  limitation  of  the  spasm  to  certain  groups  of 
iiuiscles  and  by  the  sudden  spasmodic  character  of  the 
movements  in  the  former  disease.  The  rigidity  and 
partial  wasting  of  the  limbs  affected,  with  the  rhyth- 
mical character  of  the  movements  and  the  history  of 
the  case  in  athetosis  or  post-hemiplegic  chorea,  will 
readily  distinguish  this  affection  from  true  chorea. 

The  diagnosis  of  paralytic  chorea  may  be  some- 
times a  matter  of  considerable  difficulty,  especially 
where  the  paresis  is  hemiplegic  in  distribution  and 
no  choreic  movements  are  present.  The  paralysis 
I'',  however,  never  so  complete  as  in  hemiplegia 
due  to  organic  disease,  and  frequently  twitching 


movements  of  the  face  are  present  when  absent  in 
the  limbs.  The  onset  of  the  paresis  is  usually 
gradual,  and  careful  observation  will  after  a  time 
almost  invariably  detect  twitching  movements  of 
the  limbs  or  face  when  these  are  apparently  absent 
at  first. 

Treatment. — In  a  large  proportion  of  cases  of 
chorea,  especially  such  as  come  into  the  hospitals  of 
London,  rest  and  food,  with  perhaps  aperients,  are 
all  that  are  required  for  recovery.  But  it  can 
scarcely  be  denied  that  medicinal  treatment  often 
renders  important  services,  especially  in  cases  of 
a  lingering  character.  The  causation  and  patholo- 
gical condition  being  various,  it  is  to  be  expected 
that  the  remedies  required  will  be  different,  and  the 
attempt  should  be  made  to  adapt  the  treatment  to 
the  special  features  of  the  case,  the  basis  of  all  being 
the  endeavour  to  improve  the  nutrition  of  the  bod}' 
generally,  and  of  the  nervous  system,  by  good  food, 
rest,  and  warmth.  The  food  may  be  supplemented 
by  cod-liver  oil,  and  stimulants  may  be  necessar}- 
in  severe  cases.  Any  recognised  cause  of  reflex 
irritation  should  be  removed,  such  as  constipation 
or  worms  ;  irregularities  or  suspension  of  the  cata- 
menia  should  receive  attention  ;  when  there  is 
pregnancy  it  may  perhaps  be  necessary  to  induce 
premature  labour.  Iron  in  some  form  is  very  gene- 
rally useful,  especially  when  the  patient  is  anx-mic. 
The  drug  that  has  been  found  most  useful  is  arsenic, 
given  in  doses  of  three  minims  of  the  liquor  arseni- 
calis  three  times  a  day,  and  gradually  increased  up 
to  ten  or  even  fifteen  minim  doses.  Care  must  be 
taken  not  to  continue  it  for  too  long,  as  neuritis  or 
other  symptoms  of  chronic  arsenical  poisoning  may 
be  induced.  Trousseau  sometimes  gave  strychnine 
in  gradually  increasing  doses  till  its  physiological 
effects  manifested  themselves.  On  the  other  hand, 
conium,  recommended  by  Dr.  John  Harley,  has 
been  extensively  employed  ;  the  only  trustworth) 
preparation  is  the  juice,  which  should  be  given  in 
gradually  increasing  doses,  beginning  with  a  drachm 
and  going  up  to  one  or  two  ounces  if  necessary,  till 
its  depressing  effect  on  the  muscles  becomes  evident. 
It  has  not,  in  the  writers'  hands,  given  satisfactory 
results.  It  is  doubtful  if  any  drugs  are  of  great 
service,  and  the  same  may  be  said  of  the  application 
of  ether-spray  along  the  spine.  Baths,  warm  and 
cold,  especially  shower-baths,  spinal  douches,  spinal 
ice-bags,  and  especially  wet  packs,  may  be  useful 
in  inducing  sleep  in  severe  cases. 

In  the  terrible  cases  of  acute  chorea  the  great 
indications  are  to  procure  rest  for  the  sufferer 
and  keep  up  the  strength.  Milk,  eggs,  beef-tea, 
and  other  forms  of  concentrated  fluid  nourishment 
should  be  given  freely,  together  with  wine  or  brandy. 
Conium,  hyoscyamus,  cannabis  indica,  bromide  of 
potassium  or  ammonium,  and  chloral  hydrate,  have 
been  tried  separately  or  in  combination  as  sedatives, 
with  more  or  less  appearance  of  success,  and  chloro- 
form has  been  administered.  Chloral  hydrate  by 
the  mouth  or  rectum,  and  hypodermic  injection 
of  morphine,  with  free  administration  of  brandy, 
have,  in  the  writer's  judgment,  appeared  to  be  of 
most  service  as  sedatives  where  the  movements  are 
very  violent.  It  is  in  these  cases  that  tartar  emetic 
in  full  doses  has  been  recommended  ;  it  is  certainly 
tolerated  in  an  astonishing  degree.  Restraint  of  the 
violent  movements  is  often  a  great  comfort  to  the 
patient  :  the  limbs  should  be  carefully  bandaged 
with  flannel  and  bound — the  legs  together,  the  arms 
to  the  sides,  a  folded  blanket  being  placed  across- 
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the  abdomen  and  hips,  to  keep  down  the  body. 
If  half-done  it  only  adds  to  the  suffering,  but  when 
properly  carried  out  it  gives  a  feeling  of  relief  and 
favours  sleep.  W.  H.  Broadbent. 

J.  F.  H.  Broadbent. 

CHOREA,  Electric— Synon.  :  Dubini's  Dis- 
ease. 

The  term  '  Electric  chorea '  has  been  applied  to 
a  somewhat  rare  disease,  met  with  in  Northern  Italy, 
which  was  first  described  by  Dubini,  an  Italian 
physician.  It  is  not  related  to  true  chorea,  to 
which  it  appears  to  bear  but  a  superficial  resem- 
blance. It  is  characterised  by  sudden  spasmodic 
jerky  movements  of  the  extremities,  the  muscular 
contractions  resembling  those  produced  by  electrical 
stimulation.  Wasting  of  the  muscles  with  paralysis 
of  the  limbs  ensues  and  the  disease  usually  proves 
fatal  in  a  few  months  or,  it  may  be,  weeks. 

It  may  occur  at  any  age,  and  the  onset  is  attended 
with  pyrexia  of  varying  degree  and  with  pains  in 
the  back.  The  characteristic  spasmodic  movements 
■are  at  first  usually  limited  to  one  upper  extremity, 
but  gradually  increase  in  intensity  and  spread  to  the 
leg  on  the  same  side,  and  then  over  the  rest  of  the 
body.  The  limbs  first  affected  then  become  feeble, 
the  muscles  waste  and  do  not  respond  to  faradism, 
and  absolute  paralysis  succeeds,  which  may  become 
general.  Epileptiform  seizures  may  occur,  which 
sometimes  prove  fatal  at  an  early  period,  or  death 
may  be  postponed  for  several  months. 

The  aetiology  and  pathology  of  the  disease  are 
at  present  unknown,  but  the  clinical  features 
suggest  some  acute  infection  or  toxsemia  which 
gives  rise  to  organic  change  in  the  nerve-centres, 
apparently  in  the  motor  cells  of  the  brain  and 
spinal  cord. 

All  treatment  has  hitherto  proved  unsuccessful. 

J.  F.  H.  Broadbent. 

CHOREA,     Hereditary      Progressive. — 

Synon.  :  Huntington's  chorea. 

This  disease  was  first  described  by  Dr.  Waters, 
an  American  physician  of  Long  Island,  in  1842. 
In  1863  Dr.  Lyon  read  a  paper  on  the  subject,  and 
in  1872  Huntington  gave  a  comprehensive  descrip- 
tion of  the  disease,  which  is  therefore  generally 
named  after  him. 

The  distinguishing  features  of  the  malady  are  (i) 
that  it  is  hereditary  ;  (2)  that  it  is  a  disease  of 
adult  life,  usually  developing  between  the  ages  of 
thirty  and  forty,  rarely  before  the  age  of  twenty- 
five  ;  (3)  that  it  is  progressive  and  incurable  ;  (4) 
that  it  is  accompanied  by  mental  deterioration 
usually  terminating  in  a  condition  of  dementia. 

Etiology. — The  only  known  cause  of  this 
affection  is  its  hereditary  transmission  from  one 
generation  to  another.  It  is  always  hereditary,  and 
frequently  several  members  of  the  same  family  are 
affected.  It  is  not  associated  with  rheumatism,  and 
no  special  exciting  cause  is  known.  Males  and 
females  are  equally  liable  to  the  disease,  and  it 
does  not  occur  till  after  puberty. 

Morbid  Anatomy. — Thickening  of  the  dura 
and  pia  mater,  degenerative  changes  in  the 
pyramidal  cells  of  the  cortex,  atrophy  of  the 
cerebral  convolutions,  chronic  diffuse  encephalitis 
liave  been  found  by  different  observers,  but  there 
appears  to  be  no  characteristic  or  constant  lesion. 

Symptoms. — The  symptoms  are  both  motor  and 
mental.    The  former  are  the  first  to  appear,  and 


consist  of  twitching  or  jerking  movements  of  the 
face  or  limbs,  resembling  those  of  ordinary  chorea, 
or  rather,  according  to  Dana,  those  of  spasmodic  tic. 
The  movements  are  slight  at  the  outset  and  can  be 
controlled  during  voluntary  action,  but  later  on 
they  become  more  violent  and  extensive,  and  quite 
beyond  control.  Every  part  of  the  body  may  be 
affected,  so  that  speech  and  deglutition  become 
difficult.  The  movements  cease  during  sleep. 
Locomotion  is  peculiar  when  the  disease  is 
advanced  :  the  patient  sways  from  side  to  side,  and 
walks  with  a  high-stepping  gait  and  jerky  action  of 
the  feet. 

The  mental  symptoms  develop  with  the  motor, 
usually  commencing  with  gradual  loss  of  memory 
and  depression.  There  may  be  attacks  of  excite- 
ment or  irritability,  but  the  patient  is  usually 
apathetic  and  depressed,  gradually  passing  into  a 
state  of  dementia. 

The  average  duration  of  the  disease  is  ten  to 
fifteen  years,  but  some  patients  live  for  twenty  or 
even  thirty  years  from  the  onset  of  the  disease. 

No  treatment  is  known  which  is  able  to  arrest 
the  course  of  the  malady. 

J.  F.  H.  Broadbent. 

CHOROIDITIS.— Inflammation  of  the  choroid. 

See  Eye,  and  its  Appendages,  Diseases  of. 

CHROMIDROSIS  (xpi^M",  colour;  and  I'Sptis, 

sweat). — Coloured  perspiration.  See  Sudori- 
parous Glands,  Diseases  of. 

CHRONIC  ixp^fos,  time). — This  word  is  applied 
to  a  disease  when  its  progress  is  slow,  and  its 
duration  prolonged. 

CHVOSTEKS  SYMPTOM.— The  term  is 
applied  to  the  increased  mechanical  excitability  of 
the  motor  nerves  and  muscles  of  the  affected  parts, 
occurring  in  tetany.    See  Tetany. 

CHYLOCELE.— The  presence  of  milky  fluid  in 
the  tunica  vaginalis.    See  Filariasis. 

CHYLURIA  {xv^is,  chyle  ;  and  oZpov,  urine). — 
Synon.  :  Galacturia  ;  Chylous  urine  ;  Fr.  (7r//ic 
laiteuse  ;  Ger.  Chylurie  ;  Milchsaftiger  Hai-nali- 
<;ang.  This  term  is  applied  to  a  state  of  the  urine 
in  which  it  presents  the  appearance  of  milk.  The 
condition  is  caused  by  the  admixture  of  chyle 
with  the  urine,  and  is  generally  due  to  the 
presence  of  the  adult  Filaria  sanguinis  hominis  in 
the  body.    See  Filariasis. 

CICATRISATION.— 5c.<;  lyouNDS,  Healing  of. 

CINCHONISM.— A  condition  induced  by  the 
administration  of  quinine,  the  chief  active  principle 
of  cinchona.    See  Quinism. 

CIRCULAR    INSANITY.— ^.v  Folie  Circu- 

LAIKE. 

CIRCULATION,  Disorders  of.— Abnormal 
excess  and  deficiency  of  blood  are  known  as  liypey- 
amia  and  aiueiiiia  respectively.  Each  of  these  may  be 
general  or  heal.  We  also  recognise  as  a  disorder  of 
circulation  stagnation  or  local  cyanosis, 

I.  Hyperaemia. — General  hyperemia  signifies 
excess  of  blood  in  the  body,  and  is  also  called 
plethora.  Local  hyperemia  means  excess  of  blood 
in  a  part.    Such  excess  may  be  caused  either  by 
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superabundant  supply,  or  by  deficient  removal  of 
lilood  through  the  agency  of  the  blood-vessels. 
Dilatation  of  the  arteries,  however  produced,  causes 
more  copious  afflux  of  blood,  which  fills  the 
capillaries  and  veins  in  a  corresponding  degree,  so 
that  there  is  excess  of  blood  in  all  the  vessels  of  the 
part.  This  condition  is  called  arterial  or  active 
Jivperamia,  active  congestion,  or  deteriiiination  of 
blood.  If,  on  the  other  hand,  blood  is  imperfectly 
removed  by  the  veins,  these  vessels,  as  well  as  the 
capillaries,  become  engorged,  and  the  condition 
called  venous  ox  passive  liypericmia,  or  venous  con- 
gestion, results.  It  is  douljtful  whether  there  can  be 
capillary  hypcricinia,  except  as  the  result  of  one  of 
these  conditions. 

A.  Arterial  or  Active  Hypercciiiia. — An  excessive 
amount  of  blood  can  be  conveyed  by  the  arteries 
only  under  two  conditions: — (l)  Enlargement  of 
these  vessels  by  relaxation  of  their  muscular  walls  ; 
(2)  Increased  pressure  within  them,  from  obstruc- 
tion of  collateral  channels  with  which  they  com- 
municate, i.e.  collateral  hyperemia. 

(i)  Relaxation  of  the  muscular  walls  may  be 
caused  directly  by  violence  or  by  warmth,  as  is 
illustrated  in  the  redness  of  the  skin  produced  by  a 
blow,  by  friction,  by  heat,  or  by  the  reaction  after 
intense  cold.  Sudden  withdrawal  of  pressure  has 
the  same  effect,  as  is  sometimes  seen  on  evacuating 
a  hydrocele  or  fluid-collection  in  a  serous  cavity. 
Dry-cupping  produces  similar  but  more  complex 
results,  the  veins  being  acted  upon  as  much  as  the 
arteries.  Relaxation  of  the  muscle-fibres  is  pro- 
duced also  indirectly  thxow^  the  vaso-motor  neives. 
If  these  are  paralysed,  relaxation  of  the  fibres 
occurs,  and  the  arteries  dilate.  Experimental 
section  of  the  cervical  sympathetic  in  animals  shows 
this  most  clearly  ;  but  the  same  result  follows  less 
constantly  if  other  nerves  containing  vaso-moto.r 
fibres  are  divided  or  injured,  such  as  the  mixed 
nerves  of  the  limbs,  or  branches  of  the  trigeminus. 
Wounds  of  the  brachial  plexus  have  been  found  to 
cause  hyperasmia  of  the  fingers  (glossy  fingers  of 
Paget).  When  the  section  is  complete,  hyperajmia 
is  only  transitory,  and  is  soon  followed  by  a  return 
to  the  normal  condition,  or  even  by  undue  anaemia, 
which  is  permanent.  In  irritative  lesions,  on  the 
otiier  hand,  such  as  gunshot  wounds,  hyperemia 
continues  as  long  as  the  irritation.  In  such  cases  it 
is  possible  that  the  lesion  is  not  paralytic,  but 
depends  upon  stimulation  of  the  actively  dilating 
vaso-motor  fibres  which  physiologists  have  now 
shown  to  exist  in  many  parts  of  the  body,  since 
stimulation  of  these  produces  the  same  result  as 
paralysis  of  the  inhibitory  fibres.  The  hyperemia 
of  surfaces  produced  by  friction  or  slight  irritation 
has  also  been  explained  as  a  reflex  action  dependent 
on  a  stimulus  conveyed  by  the  sensory  nerves  to  the 
medulla  oblongata,  and  a  resulting  efterent  current 
passing  through  the  vaso-motor  nerves  to  the 
peripheral  vessels.  But  the  same  result  may  be 
produced  when  communication  with  the  nerve- 
centres  is  entirely  cut  oft".  For  instance,  in  a  lesion 
of  the  fifth  nerve  causing  complete  an;esthesia  in  its 
cutaneous  distribution,  hypera;mia  of  the  conjunctiva 
or  skin  may  be  produced  by  gentle  friction.  The 
action  is  therefore  either  a  direct  one  on  the  vessels, 
iir  it  is  a  reflex  from  sympathetic  ganglia  in  the 
walls  of  the  arteries,  llyperrcmia  often  accom- 
panies neuralgia,  both  depending  upon  some  morbid 
condition  of  the  nerve.  The  starting-point  of  the 
neurosis  in  all  these  cases  may  be,  and  often  is,  in 


the  central  nervous  system,  and  hence  chronic 
diseases  of  the  spinal  cord  or  brain  are  often  accom- 
panied by  general  paralytic  hyperxmia — that  is, 
flushing,  or  by  congestion  of  special  parts.  The  same 
result  may  come  from  reflex  nervous  action,  set  up 
Ijy  disturbances  of  the  digestive  organs,  the  organs 
of  generation,  or  of  other  parts. 

(2)  Collateral  hyperajmia  is  a  consequence  of  the 
rise  of  pressure  produced  by  the  blocking-up  of 
arterial  channels  in  the  adjoining  parts.  It  is 
usually  effected  by  the  enlargement  of  existing 
vessels.  It  occurs  not  only  in  the  familiar  instances 
of  surgical  ligature,  and  the  sudden  blocking  of  an 
artery  by  a  plug  (see  Embolism),  but  in  the  gradual 
obstruction  which  accompanies  atrophic  and  sclerotic 
processes.  W  lien  the  chief  eflerent  blood-channels 
to  an  organ  become  obstructed,  its  peripheral  parts 
are  very  liable  to  become  hyperajmic,  as  is  seen  in 
such  cases  as  cirrhosis  of  the  liver,  granular  kidney, 
and  sclerosis  of  the  brain. 

Signs  and  Results  The  colour  of  parts  in  a 

state  of  active  hyperemia  is,  during  life,  bright  red, 
the  arteries,  large  and  small,  being  visibly  injected, 
while  the  capillaries,  filled  with  arterial  blood, 
produce  a  diffuse  red  colour.  In  experimental 
hyperaimia  the  blood  may  remain  bright  red  even 
in  the  veins.  The  temperature  of  external  parts 
becomes  elevated,  though  not  above  that  of 
internal  parts.  Sometimes  there  is  obvious  pulsa- 
tion or  throbbing.  There  may  be  swelling,  which 
is  due  to  simple  enlargement  of  the  vessels,  not  to 
exudation  of  fluid,  since  this  does  not  occur  from 
arterial  hyperaimia  alone.  The  nerves,  both  those 
of  common  sensation  and  those  of  special  sense,  are 
more  excitable  than  they  are  normally.  There  is 
usually  a  subjective  sensation  of  warmth,  and  there 
may  be  pain  or  itching. 

Arterial  hyperemia  may  last  for  a  long  time 
without  producing  any  change  whatever  in  the  part 
affected,  but  may,  under  conditions  little  understood, 
give  rise  to  hypertrophy,  which  sometimes,  though 
rarely,  results  fiom  section  of  the  cervical  sym- 
pathetic. Transitory  but  repeated  hyperoemic  con- 
ditions more  regularly  produce  this  result,  as  in 
thickening  of  the  skull  from  excessive  exposure  of 
the  head  to  the  sun  ;  in  hypertrophy  of  the  skin  of 
the  face  and  its  glands  from  frequently  recurring 
hyperemia  (acne  rosacea).  This  kind  of  hypera^mia 
constantly  precedes  imflammation,  but  can  hardly 
be  said  to  produce  it.  It  does,  however,  render 
the  tissues  more  vulnerable,  bringing  them  into  a 
condition  in  which  a  slight  cause  will  set  up  in- 
flammation. Unless  the  vessels  are  unsound,  simple 
arterial  hyperreniia  does  not  lead  to  hemorrhage. 

B.  Passive  HypcriEinia  or  Venous  Congestion. — 
This  may  be  due  to  (i)  F'eeble  circulation  ;  or 
(2)  Obstruction  in  the  veins. 

(i)  Blood  may  be  imperfectly  removed  from  a 
part,  owing  to  the  imperfect  action  of  the  forces 
which  normally  maintain  the  flow  of  blood  in  the 
veins.  These  are,  besides  the  action  of  the  heart, 
the  pressure  of  muscles  (combined  with  the  arrange- 
ment of  the  valves  in  the  veins),  and  the  movement 
of  the  thorax  in  inspiration.  If  these  are  deficient, 
the  venous  current  will  be  everywhere  delayed,  but 
notably  in  those  parts  where  it  has  to  overcome  the 
action  of  gravity.  In  the  erect  posture  this  will  be 
the  case  in  the  lower  limbs  ;  and  hence  venous  con- 
gestion is  common  in  the  legs,  ankles,  and  feet.  In 
decumbent  patients,  for  analogous  reasons,  the  nates, 
sacrum,  shoulder-blades,  and  the  bases  of  the  lungs 
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behind  become  the  seat  of  what  is  called  hypostatic 
(ongestioii.  Very  general  obstruction,  such  as 
results  from  imperfection  of  the  heart  itself,  may 
lead  to  the  condition  called  cyanosis,  which  is 
essentially  venous  congestion,  and  to  similar  conges- 
tion of  the  lungs,  liver,  kidneys,  and  other  internal 
organs,  with  very  serious  results.    See  Dropsy. 

(2)  Obstruction  in  the  veins  may  result  from 
coagulation  of  blood  within  them  {see  Throm- 
bosis). Another  cause  is  external  pressure,  such  as 
that  of  tumours,  of  the  gravid  uterus,  or  of  the  in- 
testinal contents,  as  in  the  case  of  the  hsemorrhoidal 
veins.  Finally,  indurative  changes  in  the  solid 
viscera  lead  to  venous  obstruction,  as  is  seen  in 
cirrhosis  of  the  liver,  which  produces  congestion  of 
the  whole  portal  system. 

Signs  and  Results. — The  colour  of  parts  in  a 
state  of  passive  hyperasmia  is  bluish,  the  veins,  large 
and  small,  being  injected  with  venous  blood,  and 
the  capillaries,  in  which  the  blood  is  also  venous, 
producing  a  uniform  purple  colour.  If  the  conges- 
tion is  extreme,  collateral  venous  channels  are 
likely  to  be  established,  which  are  sometimes  the 
only  evident  sign  of  internal  venous  obstruction. 
The  surface  is  cooler  than  normal.  Swelling  very 
frequently  occurs,  and  depends  on  actual  serous 
effusion  from  the  vessels.    See  Dropsy. 

Venous  congestion  produces  more  important  and 
permanent  results  than  arterial.  In  experimental 
venous  obstruction,  besides  engorgement  of  the 
vessels,  two  nearly  constant  phenomena  are  seen — 
copious  transudation  of  serum,  and  passage  of  a 
number  of  red  blood-discs  through  the  walls  of  the 
capillaries  and  smaller  veins.  Few  or  no  white 
corpuscles  emigrate,  and  the  arterial  circulation  is 
unaltered.  In  ordinary  pathological  venous  conges- 
tion all  these  changes  are  seen  to  some  extent  ; 
extravasation  of  red  blood-discs  being  shown  by  the 
pigmentation  of  parts  in  chronic  congestion,  though 
this  is  not  evident  in  the  acute  condition.  Chronic 
venous  congestion  increases  the  hardness  and  density 
of  organs  (see  Fibrosis).  Such  organs  are  at  iirst 
enlarged, but  ultimately  diminish  in  size,  and  under- 
go fatty  degeneration  and  atrophy,  because  venous 
blood  is  inadequate  to  the  proper  nutrition  of 
tissues.  These  changes  are  seen  in  the  liver  and 
kidneys  in  cases  of  obstructive  heart-disease. 
External  parts,  as  the  skin  of  the  lower  part  of 
the  leg,  show  by  a  tendency  to  ulceration  that 
they  are  imperfectly  nourished,  and  are  also  liable 
to  become  inflamed  from  slight  causes  (varicose 
eczema). 

Post-mortem  Characters. — The  colour  of 
the  blood  is  of  little  value,  since  all  blood  becomes 
florid  when  exposed  to  the  air,  unless  it  have 
previously  undergone  some  post-mortein  change,  or 
some  morbid  alteration  during  life.  The  only  im- 
portant pomt  is  the  fulness  of  the  three  kinds  of 
vessels.  Arteries  are  usually  empty,  unless  dis- 
eased: the  larger  veins  almost  always  full.  If  the 
smaller  veins  and  arteries  are  conspicuously  and 
brightly  injected,  the  part  may  be  described  simply 
as  congested  ;  a  uniform  colour  indicates  fulness  of 
the  capillaries,  which  may  be  confirmed  by  the 
microscope.  Uncomplicated  arterial  h\'pera5mia 
leaves  no  trace  after  death  ;  the  appearance  of  it  is 
produced  by  inflammation.  Simple  venous  hyper- 
£emia  can  only  be  recognised  as  such  after  deatli 
by  comparison  with  the  same  part  under  normal 
conditions.  Chronic  venous  congestion  is  indicated 
by  many  of  the  same  characters  as  during  life. 


Care  should  be  taken  not  to  mistake  for  arterial 
hyperemia  mere  staining  with  blood-pigment  of  the 
walls  of  the  vessels  ;  nor  for  venous  congestion  mere 
post-mortem  hypostasis,  or  the  settling  down  of 
the  blood,  if  fluid,  after  death. 

II.  Ansemia.  —  General  anajmia  is  a  morbid 
condition  in  which  there  is  a  deficiency  of  blood,  or, 
more  correctly,  of  pigment  and  red  corpuscles  in  the 
blood,  throughout  the  whole  body  {see  An.-emia). 
Zora/ auKmia,  with  which  we  are  here  concerned, 
signifies  deficiency  of  blood  in  a  part.  It  may  be 
complete  or  partial.  Complete  local  ansemia  can 
only  occur  when  the  blood-supply  of  a  part  is 
totally  cut  off  by  obstruction  of  its  arteries.  The 
conditions  and  consequences  of  such  obstruction 
are  discussed  elsewhere  {see  Embolism).  Partial 
anaemia  or  iscluEtnia  may  be  produced  by  direct 
pressure,  or  else  by  arterial  obstruction,  permanent 
or  transitory.  Permanent  anaemia  of  man}'  parts 
results  from  gradual  obstruction  of  arteries  by 
atheromatous  change  ;  or,  still  more  strikingly,  by 
a  form  of  endarteritis  {endarteritis  obliterans)  gene- 
rally due  to  syphilis  ;  or,  again,  from  deposition  of 
fibrin  on  the  diseased  vascular  wall.  Temporary 
anxmia  results  from  spasmodic  contraction  of  the 
annular  fibre-cells  in  the  muscular  coat  of  the 
artery.  Such  a  contraction  may  be  produced 
experimentally  by  direct  electrical  stimulation,  or 
by  stimulation  of  the  sympathetic  branches  dis- 
tributed to  the  vessel  ;  and  in  pathological  con- 
ditions we  find  such  contraction  occurring  in  conse- 
quence of  some  derangement  of  the  nerve-centres, 
or  from  reflex  irritation,  or  from  unexplained  causes. 
Neuralgia  and  megrim  are  often  accompanied  or 
caused  by  spasm  of  the  arteries,  and  epilepsy  has, 
with  less  probability,  been  attributed  to  the  same 
cause.  In  these  cases  it  is  possible,  as  is  held  by 
some,  that  aneemia  of  the  nerve-tissue  is  the  cause 
of  the  disturbed  innervation.  Hysterical  blindness, 
and  possibly  other  hysterical  affections,  may  be  ex- 
plained in  the  same  waj'.  Partial  anaemia  may,  as 
shown  elsewhere,  lead  to  local  cyanosis,  with  the 
appearance  of  venous  hyperemia.  Total  anjemia 
necessarily  causes  necrosis  of  the  part  ;  and  even 
partial  anaemia  produces  characteristic  changes. 

Signs  and  Results. — An  anremic  part  is  pale, 
its  temperature  in  the  case  of  external  parts  is 
diminished,  and  there  is  weakened  or  arrested 
arterial  pulsation.  A  permanent  condition  of 
partial  ansemia  produces  degeneration,  ending  in 
atrophy  of  the  affected  part.  The  wasting  of  the 
skin,  and  possibly  that  of  the  kidneys  in  old  age,  is 
due  to  this  cause.  Transitory  anaemia  causes  ne- 
cessarily a  cessation  of  functional  activity  in  the 
part,  as  is  obvious  in  the  nerve-centres  and  the 
muscles  ;  but  does  not,  so  far  as  we  know,  produce 
any  permanent  change.  Compression  or  obstruction 
of  the  abdominal  aorta  produces  symptoms  of  tem- 
porary paraplegia,  from  anaemia  of  the  lower  part 
of  the  spinal  cord. 

III.  Local  Cyanosis. — It  must  not  be  sup- 
posed that  a  venous  condition  of  the  blood  in  a  part, 
with  consequent  purple  colour,  low  temperature, 
and  deficient  vitality,  is  necessarily  due  to  venous 
engorgement.  It  may  be  due,  as  is  obvious  in 
external  parts,  to  mere  stagnation  in  the  capillaries. 
When  blood  is  stagnant,  or  nearly  so,  it  becomes 
venous,  having  given  up  its  oxygen  to  the  tissues  ; 
and  the  part  shows  the  characters  of  venous  con- 
gestion. This  is  seen  in  the  familiar  instance  of 
the  effects  of  external  cold  on  the  extremities.  A 
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■similar  condition,  whicli  may  be  called  local  cyanosis, 
sometimes  occurs  independently  of,  or  only  assisted 
by,  the  action  of  cold,  in  certain  parts,  such  as  the 
extremities  of  the  fingers  and  toes,  the  tips  of  the 
ears  and  the  nose.  It  is  possible  that  similar  con- 
ditions of  internal  parts  may  occur.  A  part  affected 
with  local  cyanosis  may  undergo  partial  necrosis 
or  inflammation,  as  in  the  case  of  frost-bite  or  chil- 
blain. 

Some,  mostly  young,  persons  have  a  constitutional 
proclivity  to  this  condition,  especially  in  cold 
weather,  and  have  been  described  as  having  a  '  chil- 
blain-circulation ; '  but  it  is  not  necessarily  associated 
with  chilblains,  properly  so  called.  In  other  cases 
the  cyanosis  is  preceded  by,  or  alternates  with,  a 
condition  of  anaemia  in  the  part,  and  is  evidently 
due  to  a  functional  disturbance  of  circulation,  more 
or  less  transient.  In  its  extreme  form,  when  occur- 
ring suddenly,  and  affecting  deeper  parts  as  well  as 
the  skin,  and  leading  to  necrosis,  this  constitutes 
Raynaud's  disease.  The  condition  is  nearly  always 
symmetrical,  affecting  c<:)rresponding  parts  on  both 
sides  of  the  body. 

/Etiology. — The  constitutional  or  habitual  form 
of  local  cyanosis  is  generally  associated  with  mal- 
nutrition and  sluggish  circulation  ;  but  it  does  not 
appear  that  mere  weakness  of  the  heart  is  sufficient 
to  produce  it,  or  is  more  than  a  contributory  factor. 
The  fault  of  circulation  appears  to  lie  in  the  arteries, 
and  to  consist  either  in  habitual  spasm,  or  want  of 
tone.  Imperfect  nutrition  of  the  walls  of  the  capil- 
laries may  also,  by  retarding  the  flow,  assist  in 
producing  stagnation.  In  the  more  transient  forms 
there  would  seem  to  be  spasm  of  the  smaller  arteries, 
causing  anaemia,  on  which  capillary  stagnation 
supervenes.  The  slighter  forms  occur  chiefly  in 
women,  accompanying  hysteria  or  menstrual  dis- 
turbances, or  at  the  climacteric  period.  Such  per- 
sons present  an  alternation  of  '  dead  fingers  '  with 
cyanotic  circulation.  The  severe  form  known  as 
Raynaud's  disease  is  described  elsewhere.  In  both 
these  forms  there  must  be  some  antecedent  derange- 
ment of  the  vaso-motor  nerves,  dependent  probabl)' 
upon  deeper-lying  disturbances  of  the  central  nervous 
system,  which  cannot  here  be  discussed. 

Consequences. — The  slighter  form  may  cause 
no  material  change,  or  may  lead  to  the  same  series 
of  changes  as  seen  in  chilblains — namely,  necrosis 
of  epidermis,  with  formation  of  imperfect  bulls, 
and  inflammation,  ending  possibly  in  ulceration. 
It  is  difficult  to  draw  the  line  between  these  changes 
and  those  produced  in  healthy  persons  by  frost-bite 
or  by  Raynaud's  disease. 

Treatment. — Young  persons,  with  a  tendency 
to  local  cyanosis,  should  be  well  fed,  warmly  clothed, 
and  encouraged  to  take  vigorous  exercise  for  short 
periods.  Cod-liver  oil  is  the  most  useful  drug  ;  but 
iron  or  arsenic  may  also  have  their  place.  When 
the  condition  is  paroxysmal,  rather  than  constant, 
large  doses  of  sulphate  of  quinine  (5  gr.  twice  or 
thrice  daily)  are  sometimes  extremely  useful.  In 
the  spasmodic  anaemia,  followed  by  cyanosis,  or 
hysterical  women,  or  at  the  climacteric  period, 
arsenic  has  appeared  to  the  writer  to  be  by  far  the 
most  useful  medicine.    See  Raynaud's  Disease. 

J.  F.  Payne. 

CIRRHOSIS  (Kippis,  yellow). —Synon.  :  Fr. 
Cirrliose  ;  Ger.  Cii  rliosc. 

Theterm  ' cirrhosis,'originally  invented  todescribe 
a  particular  [state  of  the  liver,  gradually  acquired  a 


more  extensive  meaning,  and  was  applied  to  pro- 
cesses resulting  in  an  increase  in  the  fibrous  connec- 
tive-tissue of  other  organs,  though  the  name  itself, 
derived  from  the  yellow  colour  of  the  liver  in  this 
disease,  was  not  properly  applicable.  In  later  years 
the  term  fibrosis  has  been  introduced  to  designate 
the  increase  in  the  fibrous  connective-tissue  of  any 
organ,  while  that  of  cirrliosis  is  restricted  to  its 
original  use.    See  Fibrosis. 

CIRRHOSIS  OF  LIVER,  LUNG,  &LC.—See 
I.U  ER,  Lung,  lVx.,  Diseases  of. 

CIVIL  INCAPACITY.— A  chief  cause  of  civil 
incapacity  is  mental  weakness  or  disease,  and  it  is 
one  of  the  duties  of  the  physician  to  aid  in  determin- 
ing the  existence  and  nature  of  such  conditions. 
There  is  a  kind  of  incapacity  which  is  implied  in  the 
restriction  of  a  person's  liberty  when  he  is  placed 
under  care  in  an  asylum  or  other  special  place  for 
treatment.  The  necessary  information  regarding 
this  will  be  found  in  the  article.  Lunacy,  Laws  of. 
liut  the  question  of  incapacity  is  more  directly  raised 
when  it  is  proposed  that  a  person  should  be  declared 
unfit  to  exercise  his  civil  rights,  to  require  the  shield 
of  the  law  to  prevent  his  being  imposed  on,  and  to 
obtain  special  protection  for  his  property.  Medical 
evidence  must  be  taken  if  it  becomes  necessary  for  a 
Commission  of  Lunacy  to  be  issued  by  order  of  the 
Lord  Chancellor.  This  is  a  proceeding  which  ought 
not  to  be  adopted  if  it  can  properly  be  avoided.  But 
until  a  person  has  been  found  lunatic  by  inquisition 
he  is,  though  placed  in  an  asylum  under  regular 
certificates,  not  debarred  from  exercising  his  rights 
in  the  disposal  of  his  property.  The  acts  of  any 
person  either  in  or  out  of  an  asylum  may,  however, 
be  declared  invalid  if  it  can  be  shown  that  at  the  time 
they  were  performed  the  person  laboured  under 
such  form  of  insanity  as  rendered  him  incapable  of 
performing  them  rationally  and  without  harmful 
consequences.  On  this  principle  any  person  may  be 
found  to  have  been  incapable  of  contracting  mar- 
riage, of  executing  a  deed,  contracting  a  debt,  making 
a  will,  or  giving  credible  evidence.  The  principle, 
it  must  be  carefully  noted,  is  not  that  the  mere 
existence  of  insanity  in  the  person  performing  them 
invalidates  such  actions,  but  that  if  the  insanity  has 
materially  affected  the  character  and  quality  of  the 
actions  they  may  be  thereby  invalidated.  This  is 
one  of  the  most  important  principles  that  a  medical 
jurist  has  to  keep  in  mind,  as  it  is  not  an  infrequent 
mistake  to  suppose  that  a  person  is  necessarily  inca- 
pacitated from  the  performance  of  every  civil  act 
the  moment  he  can  be  proved  to  labour  under  any 
condition  to  which  the  term  insanity  may  be  applied. 
Perhaps  the  case  in  which  the  validity  of  a  civil 
act  is  most  easily  endangered  by  the  existence  of  any 
form  of  insanity  is  the  contract  of  marriage.  This 
proceeding  is  supposed  to  so  afiect  the  whole  relations 
of  life,  that  almost  any  form  of  unsoundness  of  mind 
may  be  sufficient  to  interfere  with  that  intelligent 
and  deliberate  consideration  which  is  essential  to  the 
giving  of  rational  consent. 

The  different  kinds  of  mental  disease  will  be 
found  described  elsewhere  {sec  Insanity),  and  it  is 
necessary  that  the  practitioner,  when  dealing  with 
medico-legal  (juestions,  should  be  fully  acquainted 
with  them.  But  it  is  chiefly  important  that  he 
should    distinguish    the    two   following   classes  : 

(1)  diseased  perversion  of  the  mental  faculties  ;  and 

(2)  weakness  or  enfeeblement  of  these  faculties,  re- 
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suiting  either  from  defective  development,  disease, 
or  decay.  The  first  class  includes  all  kinds  of 
insanity  which  are  the  result  of  active  disease. 
These  would  include  the  simple  forms  of  delirium, 
mania,  melancholia,  and  monomania  ;  as  well  as  the 
similar  primary  conditions  which  are  found  in  general 
paralysis,  and  other  diseases  which  present  maniacal, 
melancholic,  or  monomaniacal  symptoms.  It  is  in 
this  class  that  the  special  knowledge  of  the  physician 
can  be  most  successfully  applied  in  aiding  the 
administration  of  justice.  In  order  to  establish  the 
incapacity  of  a  person  said  to  labour  under  any  of 
these  forms  of  disease,  it  is  necessary  that  an  ex- 
perienced physician  should  not  only  be  able  to  detect 
their  characteristic  symptoms,  but  also  to  show  that 
the  performance  of  the  duties  or  the  exercise  of  the 
rights  under  consideration  would  be  modified  or 
obstructed  by  the  existence  of  such  disease.  The 
second  class  includes  congenital  imbecility,  and 
all  the  forms  of  what  is  called  chronic  dementia — 
all  those  enfeeblements  of  mind  which  are  some- 
times the  remaining  effects  of  acute  disease,  sometimes 
the  concomitants  of  chronic  disease,  and  sometimes 
only  the  mental  phase  of  senile  decay.  Here,  again, 
the  information  which  may  be  communicated  by  the 
physician  must  be  of  great  importance.  But  in 
estimating  the  extent  to  which  a  condition  of  mere 
mental  weakness  will  disable  a  person  from  the 
performance  of  a  certain  class  of  actions,  so  much 
special  medical  knowledge  is  not  required  as  is  neces- 
sary in  the  consideration  of  more  active  disease. 

Marriage. — As  has  been  already  stated,  the  mere 
existence  of  any  form  of  insanity  in  one  of  the  parties 
may  render  a  contract  of  marriage  void.  In  one 
case  which  terminated  in  this  manner,  a  man  who 
had  been  insane,  and  when  in  that  state  had  volun- 
tarily contracted  marriage,  instituted  the  suit  himself. 

Civil  Contracts. — These  may  be  held  binding 
although  made  by  lunatics.  If  the  person  with 
whom  a  contract  is  made  had  no  knowledge  that  the 
person  contracting  was  insane,  and  if  no  attempt 
was  made  to  take  undue  advantage  of  the  latter,  the 
contract  would  be  held  good. 

Wills. — A  person  is  considered  to  be  of  a  dispos- 
ing mind — that  is,  capable  of  making  a  valid  will  — 
if  he  knows  the  nature  of  the  act  which  he  is  perform- 
ing, and  is  fully  aware  of  its  consequences.  It  is  in 
regard  to  the  making  of  wills  that  the  law  has 
carried  out  most  thoroughly  the  principle,  that  the 
validity  of  an  act  ought  to  be  maintained  in  cases  of 
insanity,  unless  at  the  time  the  act  is  performed  the 
state  of  mind  of  the  agent  can  be  shown  to  render 
him  unfit  to  perform  that  particular  act  in  a  rational 
manner.  Persons  have  made  valid  wills  while 
inmates  of  lunatic  asylums.  One  will  was  held 
to  be  good  though  the  testator  had  committed  suicide 
within  three  days  after  its  execution.  The  existence 
of  delusion  which  has  been  regarded  by  lawyers  as 
of  such  importance  in  cases  of  alleged  insanity  does 
not  invalidate  a  will  ;  for  it  has  been  declared  to  be 
'  compatible  with  the  retention  of  the  general  powers 
of  the  faculties  of  the  mind,'  and  to  be  '  insufficient 
to  overthrow  the  will,  unless  it  was  calculated  to 
influence  the  testator  in  making  it.'  On  the  other 
hand,  a  will  may  be  invalidated  on  account  of  the 
existence  of  mental  states  which  would  not  be  re- 
garded as  insanity  from  either  a  legal  or  medical 
point  of  view.  Drowsiness  and  stupor  resulting  from 
erysipelas  or  fever,  extreme  weakness  from  cholera 
or  other  disease,  and  failure  of  memory  in  old  age, 
have  been  sufficient  to  render  wills  void.    It  fre- 


quently happens  that  a  medical  man  is  called  on 
to  be  witness  to  a  will.  On  such  an  occasion  it  is 
his  duty  to  satisfy  himself  as  to  the  testamentary 
capacity  of  the  testator.  His  subsequent  evidence 
in  regard  to  this  will,  in  case  of  dispute,  be  of 
almost  decisive  influence,  if  he  has  taken  proper 
means  of  forming  an  opinion.  In  all  cases,  there- 
fore, where  there  may  be  a  possibility  of  doubt,  it  is 
well  to  require  the  testator  to  show  that,  without 
extraneous  aid,  and  without  referring  to  the  docu- 
ment itself,  he  remembers  and  understands  all  the 
provisions  of  the  deed. 

Evidence  of  the  Insane. — Lunacy  was,  till  a  recent 
date,  regarded  by  the  law  as  incapacitating  a  patient 
from  giving  evidence  in  court.  But  according  to  the 
much  more  extended  signification  which  the  term 
'  lunacy  '  has  received,  it  now  includes  states  of  mind 
which  are  looked  on  as  compatible  with  testimonial 
capacity.  Where  the  judge  is  satisfied  that  the 
lunatic  understands  the  obligation  of  an  oath,  and 
can  give  a  rational  account  of  such  things  as  happen 
before  his  eyes,  the  evidence  may  be  admitted.  But 
the  weight  to  be  attached  to  such  evidence  will  still 
depend  on  the  extent  to  which  it  fulfils  the  condi- 
tions commonly  required  to  constitute  credibility. 
It  has  been  held,  however,  that  when  a  person  has 
suffered  from  an  attack  of  insanity  between  the 
occurrence  of  the  transaction  and  the  time  he  tenders 
his  testimony,  his  evidence  cannot  be  admitted. 

Management  of  Property. —  Where  persons  are 
supposed  to  be  unable,  from  unsoundness  of  mind, 
to  undertake  the  management  of  their  own  property, 
it  may  be  necessary  that  they  should  be  placed  under 
the  protection  of  the  Court  of  Chancery  ;  but  this 
proceeding  is  not  usually  had  recourse  to  unless 
there  is  urgent  necessity,  or  a  strong  probability 
that  the  person's  incapacitv  will  be  permanent.  It 
is  consec[uently  resorted  to  chiefly  in  chronic  or  con- 
genital cases  where  there  is  no  room  for  doubt  as  to 
the  mental  condition  of  the  individual  ;  and  in  cases 
of  recent  insanity,  where  it  is  necessary  to  have  re- 
course to  an  asylum  for  the  protection  of  the  in- 
dividual, it  may  also  be  necessary  to  obtain  protec- 
tion for  his  property  by  the  aid  of  the  Court  of 
Chancery.  In  giving  evidence  or  framing  a  state- 
ment in  such  a  case,  it  is  important,  if  incapacity  is 
to  be  proved,  to  show  that  within  two  years  before 
the  time  of  the  inquisition  the  person  was  found, 
when  placed  in  circumstances  requiring  such  capacity, 
unable  to  perform  the  acts  which  the  management 
of  property  necessitates.  In  cases  of  active  insanity 
it  is  specially  required  to  show,  not  merely  that 
there  is  delusion  or  other  symptoms  of  insanity,  but 
that  the  insanity  is  of  such  a  nature  as  specially  to 
disable  the  person  from  duly  performing  the  duties 
which  would  be  required  of  him.  Difliculties  most 
frequently  occur  in  cases  of  imbecility  and  dementia  ; 
but  the  verdicts  in  such  cases,  when  disputed,  will 
generally  be  found  to  rest  rather  upon  the  impression 
produced  by  evidence  of  the  actual  behaviour  of  the, 
individual,  than  upon  the  mere  medical  view  of  his 
mental  condition.  The  most  effectual  aid  that  the 
medical  witness  can  render  in  such  cases  is  to  show 
whether  there  are  or  are  not  such  peculiarities  in  the 
conduct  of  the  person  under  inquisition  as  are  known 
to  be  characteristic  of  imbeciles  or  demented  persons. 
In  undisputed  cases,  where  the  duty  of  the  medical 
man  consists  merely  in  making  an  affidavit,  there  is 
no  special  difficulty  to  be  encountered.  Brevity, 
scrupulous  accuracy,  and  attention  to  the  fact  that 
such  unsoundness  of  mind  as  involves  incompetency 
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to  manage  property  must  be  established,  are  the 
most  important  requirements.  A  person  found  by 
the  Court  to  be  incapaljle  is  placed  under  the  control 
of  a  '  committee  of  the  person,'  and  the  property 
under  a  'committee  of  the  estate.'  In  Scotland, 
pioceeding  by  petition  to  the  Court  of  Session,  or, 
in  the  case  of  small  estates,  to  a  sheriff,  for  the 
appointment  of  a  curator  bonis,  takes  the  place  of 
the  English  inquisition.  The  chief  peculiarities  of 
the  Scotch  process  are  that  it  is  cheaper,  more  easily 
effected,  and  more  easily  annulled,  and  that  it  does 
not  affect  the  person  of  the  lunatic.  The  functions 
of  the  curator  correspond  to  those  of  the  committee 
of  the  estate  in  the  English  court.  The  Scotch  pro- 
cedure for  the  appointment  of  a  guardian  of  the 
person  was  virtually  in  desuetude  until  the  passing 
of  a  recent  statute  (31  &  32  Vict.,  c.  100).  Under 
this  Act  a  brieve  for  the  cognition  of  an  alleged 
lunatic  is  issued  from  Chancery,  and  tried  before 
a  judge  of  the  Court  of  Session  and  a  special 
jury.  The  procedure  is  similar  to  that  of  jury- 
trials  in  other  civil  causes  in  Scotland,  and  both 
medical  and  other  evidence  must  be  produced.  If 
the  person  so  cognosced  be  found  '  furious,  fatuous, 
or  labouring  under  such  unsoundness  of  mind  as  to 
render  him  incapable  of  managing  his  affairs,'  his 
person  is  placed  under  the  guardianship  of  the  near- 
est male  relative  found  competent. 

Drunkenness.  —  This  condition  is  not  held  to 
deprive  a  man  of  civil  capacity  unless  it  has  at  the 
time  rendered  the  individual  unconscious  of  what  he 
was  doing.  John  Sihbald. 

CLAVUS  HYSTERICUS  [davus,  a  nail).— 
An  acute  pain,  often  associated  with  hysteria,  but 
occurring  also  in  other  conditions,  which  is  felt  in 
a  localised  point  in  the  head,  and  is  compared  by 
the  sufferer  to  the  sensation  that  might  be  pro- 
duced by  a  nail  being  driven  into  the  part.  See 
Hysteria. 

CLIMACTERIC  {K\ii^aKT^p,  a  step  of  a  ladder). 
This  word,  which  projjerly  signifies  '  by  degrees,' 
was  originally  employed  to  indicate  certain  epochs 
or  periods  in  the  life  of  an  individual,  which  were 
looked  upon  as  critical,  and  at  which  the  body  was 
supposed  ,to  have  undergone  a  complete  change,  so 
that  it  had  Ijeconie  entirely  renewed  in  its  structural 
elements.  The  years  in  which  these  epochs  ter- 
minated were  called  climacteric  years — anni  climac- 
tcrici — and  their  number  was  variously  estimated. 
Thus,  some  recognised  only  three  climacterics  ;  the 
Greek  physiologists  held  that  there  were  five,  ending 
at  the  seventh  year,  the  twenty-first  (7  x  3),  the 
Torty-ninth  (7  x  7),  the  sixty-third  (7  «  9),  and  the 
eighty-first  (9x9);  others  made  them  multiples  of 
seven  or  nine,  or  multiples  of  seven  by  an  odd  num- 
ber. Most  regarded  the  sixty-third  year  as  the 
i^rand  climacteric,  but  the  Greeks  recognised  two 
grand  climacterics,  terminating  respectively  at  the 
sixty-third  and  eighty-first  years,  and  this  special 
denomination  was  given  because  there  was  little,  if 
any,  prospect  of  life  being  extended  beyond  these 
periods.  At  the  present  day  the  word  '  climacteric  ' 
has  lost  much  of  its  original  meaning,  and  is  gene- 
rally applied  to  certain  times  of  life,  without  any 
reference  to  numbers  of  years,  at  which  marked 
physiological  or  developmental  changes  occur,  such 
as  the  period  of  puberty,  or  that  of  the  cessation  of 
menstruation. 

A  ■^■M\\<:.\A'x<c  climacteric  disease  has  been  described, 


which  is  said  to  occur  either  about  or  subsequent  to 
the  sixty-third  year  or  grand  climacteric,  and  sup- 
posed to  be  distinct  from  the  natural  decay  and 
degeneration  which  takes  place  in  advanced  life, 
inasmuch  as  recovery  often  ensues.  It  is  stated 
that  the  complaint  comes  on  suddenly,  but  advances 
insidiously,  the  symptoms  being  at  first  loss  of  flesh 
and  weakness,  followed  by  loss  of  appetite  and 
dyspeptic  symptoms  with  a  white  tongue,  which  are 
regarded  as  sympathetic,  sleeplessness  or  disturbed 
and  unrefreshing  sleep,  constipation,  pains  in  the 
head  and  chest,  a  frequent  pulse,  swelling  of  the 
legs,  and  an  emaciated  or  bloated  appearance  of 
the  face.  The  urine  does  not  present  any  abnormal 
characters,  and  most  of  the  viscera  seem  to  perform 
their  functions  properly.  Whether  there  is  any 
independent  disease  deserving  this  special  denomi- 
nation is,  in  the  writer's  opinion,  extremely  doubt- 
ful. Frederick  T.  Roberts. 

CLIMACTERIC  INSANITY  (kAi^ckctV,  the 
step  of  a  ladder  ;  in,  negative  ;  sanus,  sound). 

Disorder  of  the  sexual  functions  in  the  female  is 
a  common  symptom  in  all  forms  of  insanity,  but  in 
climacteric  insanity  the  sexual  changes  are  not 
merely  a  symptom,  but  probably  form  the  basis  of 
the  mental  disorder.  At  the  menopause  the  indi- 
vidual undergoes  a  profound  change  mentally  and 
physically,  and  in  a  person  predisposed  to  insanity 
the  result  may  be  disastrous. 

^Etiology. — As  in  other  mental  disorders  un- 
stable inheritance  plays  an  important  part  in  the 
causation  of  the  disease.  During  the  last  fifteen 
years  in  Bethlem  Hospital  heredity  of  insanity 
was  found  in  54  per  cent,  of  the  cases  suffering 
from  climacteric  insanity,  and  the  heredity  from  the 
mother's  side  was  about  15  per  cent,  higher  than 
on  the  father's  side.  56-3  per  cent,  of  patients  were 
married  ;  437  per  cent,  were  single.  Governesses 
and  other  persons  who  have  worked  hard  for  their 
living  often  get  depressed  at  this  period  probably 
owing  to  increasing  Anxiety  as  to  their  future.  The 
usual  stresses,  such  as  privations,  ill-health,  physical 
disease,  and  the  like,  may  be  an  exciting  or  predis- 
posing cause  as  in  other  forms  of  insanity. 

Forms  of  Insanity. — There  is  no  special  form 
of  insanity  which  can  be  classed  as  climacteric 
insanity.  All  writers  agree  that  melancholia  is 
more  common,  at  this  period,  than  any  other  variety 
of  insanity.  It  is  usually  of  a  sub-acute  type,  or  the 
case  may  be  agitated  or  resistive  in  character.  Sub- 
acute mania  and  delusional  insanity,  though  less 
common,  are  by  no  means  rare. 

Prodromata. — The  mental  alterations  and  the 
somatic  disturbances  frequently  exhibited  by  the 
healthy  woman  at  the  menopause  may  be  the  pro- 
dromata of  actual  insanity,  especially  in  the  pre- 
sence of  insane  heredity. 

Mental  disturbances,  such  as  the  following,  may 
be  observed  :  insomnia,  failure  of  attention,  difficulty 
m  performing  household  duties,  alteration  of  temper, 
impairment  of  memory,  altered  affection  towards 
her  husband,  suspicions,  jealousies,  and  even  false 
accusations.  Sexual  perversions  are  not  uncommon: 
Some  complain  of  noises  in  the  ears  and  temporary 
deafness. 

Somatic  disorders  are  common  and  may  be  thus 
classified:  (l)  those  referable  to  the  vascular  sys- 
tem, such  as  general  flushings,  congestion  of  the  head, 
and  giddiness  ;  (2)  gastro-intestinal  disturbances  ; 
(3)  vagaries   of  the  menstrual  function,  such  as 
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gradual  cessation,  sudden  cessation,  or  irregularities 
in  quantity  and  periodicity  ;  (4)  growth  of  hair 
about  the  face. 

Drunkenness  in  women  in  this  country  is  more 
common  at  this  period  than  at  any  other.  Also 
during  the  climacteric  years  individuals  are  very 
prone  to  contract  drug-habits  such  as  those  of 
morphine  and  cocaine.  For  this  reason  the  use  of 
these  drugs  for  medical  purposes  should  be  avoided 
if  possible.    See  Habits. 

Symptoms  These  are  mainly  an  elaboration  of 

the  prodromata.  The  gastro-intestinal  symptoms 
often  give  rise  to  delusions  of  poisoning  and  con- 
sequent refusal  of  food.  The  altered  sensation 
about  the  limbs  may  be  construed  into  delusions  of 
electricity  and  magnetism.  Hallucinations  of  the 
various  sense-organs  are  usually  present,  those  of 
hearing  being  the  most  common,  the  next  in 
frequency  being  those  of  vision.  Some  observers 
have  endeavoured  to  show  a  connection  between 
disorders  of  the  sexual  function  and  hallucijia- 
tion  of  smell.  Married  women  not  infrequently 
develop  delusions  of  suspicion  regarding  their 
husband.  They  accuse  him  of  loss  of  affection 
towards  them,  and  later  of  intimacy  with  other 
women.  These  cases  are  of  great  importance,  as 
serious  medico-legal  questions  have  arisen  from  such 
delusions.  The  accuracy  of  the  woman's  statements 
should  be  carefully  tested,  and  the  physician  should 
thoroughly  examine  the  patient's  mental  condition. 
Full  notes  must  be  taken,  and  a  consultation  with  a 
second  medical  man  is  advised.  On  the  other  hand 
many  women  at  this  time  make  accusations  against 
themselves  and  frequently  give  themselves  up  to  the 
police  for  some  great  crime.  Confessions  of  this 
kind  must  be  carefully  investigated,  notes  being  re- 
corded of  the  patient's  mental  condition  at  the  time. 
In  the  melancholic  type,  the  feeling  of  depression 
that  the  patient  experiences  is  out  of  all  proportion 
to  that  which  is  justified  by  the  circumstances  in 
which  she  finds  herself.  The  depression  usually 
shows  itself  by  the  position  of  the  body,  which  is 
one  of  general  flexion,  by  the  expression  of  the  face, 
and  by  gestures,  such  as  constantly  swaying  to  and 
fro.  Her  conduct  is  in  keeping  with  the  mental 
state.  She  is  unoccupied,  and  every  little  thing 
is  a  burden  to  her.  Some  patients  are  restless 
and  agitated,  whereas  others  remain  passive.  The 
delusions  that  she  expresses  are  commonly  expla- 
nations either  of  her  altered  sensations  or  altered 
feelings. 

The  abdominal  sensations  may  be  construed  into 
ideas  of  pregnancy,  or  the  anomalous  cutaneous  sen- 
sations may  form  the  basis  of  delusions  of  electricity 
and  the  like.  The  feelings  of  unworthiness  may  be 
explained  from  a  religious  standpoint,  and  the  patient 
will  say  that  she  is  '  lost '  or  has  committed  the 
'  unpardo'iable  sin.'  The  danger  of  suicide  must 
always  be  remembered  :  attempts  of  all  kinds  are 
frequently  made,  and  these  patients  should  never  be 
left  alone.  Suicide  in  women  in  this  country  is 
most  common  between  the  ages  of  forty  and  fifty. 
Memory  is  often  deficient  for  recent  events,  but  this 
chiefly  owing  to  disorders  of  attention.  With  all 
these  mental  changes  the  physical  condition  of  the 
patient  suffers.  The  tongue  is  often  furred,  there  is 
anorexia,  and  almost  constantly  obstinate  constipa- 
tion. The  pulse  is  infrequent  and  very  high  in 
tension  except  in  the  agitated  cases,  when  there 
is  a  frequent  small  low-tensioned  pulse.  The  skin 
is  dry  and  harsh,  and  perspiration  deficient.  The 


patient  commonly  complains  of  pain  or  a  feeling  of 
weight  upon  the  top  of  the  head. 

The  number  of  cases  that  suffer  from  acute 
mania  is  small  compared  with  the  type  of  disorder 
above  described.  The  symptoms  are  those  com- 
monly found  with  excitement.  The  chief  danger 
to  be  encountered  is  the  risk  of  exhaustion.  Food 
of  a  nourishing  kind  must  be  pushed,  and  a  furred 
tongue  with  sordes  about  the  lips  and  mouth  in  no 
way  contra-indicates  forced  feeding. 

Delusional  insanity  is  usually  overlooked  at  first, 
as  the  symptoms  are  so  slight  and  indefinite  that 
they  frequently  pass  unnoticed  by  the  friends  of 
the  patient.  From  time  to  time  the  individual  may 
do  a  strange  act  or  make  a  peculiar  complaint 
regarding  the  relationship  of  others  towards  her. 
As  time  goes  on  her  actions  become  so  unaccount- 
able that  they  attract  the  notice  of  others,  but  in 
conversation  she  may  be,  apparently',  as  usual. 
Moving  her  abode  from  place  to  place  with  no  defi- 
nite object  is  not  uncommonly  the  result  of  an  insane 
suspicion  that  she  is  followed  or  annoyed  by 
others.  Usually  for  some  time  such  persons  are 
more  insane  in  their  conduct  than  in  their  conver- 
sation. Another  class  of  patient  may  dog  the  steps 
of  the  clergyman  or  medical  attendant  under  the 
impression  that  these  latter  have  exhibited  signs  of 
matrimonial  intentions  towards  them.  Delusions 
may  be  of  almost  any  type,  and  medical  men  should 
be  on  the  alert,  as  it  is  most  important  that  the  con- 
dition should  be  diagnosed  in  its  initial  stages  with 
a  view  to  early  treatment. 

Terminations. — Most  observers  are  agreed 
that  about  40  per  cent,  of  these  climacteric  cases 
recover,  10  per  cent,  are  relieved,  6  per  cent,  die, 
and  44  per  cent,  remain  uncured.  The  maniacal 
patients  are  more  liable  to  pass  on  to  dementia  than 
the  melancholiac.  The  delusional  cases  not  in- 
frequently progress  into  an  organised  insanity,  but 
seldom  become  dements. 

Iiiflitence  of  the  Climacterium  on  existing 
Psychoses. — Experience  does  not  justify  the  hope 
that  improvement  will  occur  in  an  existing  psychosis 
at  the  menopause.  In  the  majority  of  cases  the 
conditions  remain  unaltered  or  undergo  definite 
deterioration.  Matusch  gives  the  following  figures  : 
out  of  sixty  cases,  thirteen  showed  improvement  in 
the  existing  psychosis,  fourteen  a  deterioration, 
while  thirty-three  remained  unaltered. 

The  Climacterium  in  Men  is  much  later  than  with 
women,  as  it  frequently  does  not  occur  until  about 
sixty-five  or  even  later.  Therefore  climacteric  in- 
sanity in  men  is  closely  connected  with  senile 
insanity.    See  Dementia. 

Prognosis. — In  giving  a  prognosis  the  following 
factors  must  be  taken  into  consideration  :  heredity  ; 
previous  attacks  ;  early  treatment  ;  form  of  insanity  ; 
and  the  general  physical  condition  of  the  patient. 
The  greater  the  number  of  previous  attacks,  the  more 
guarded  must  be  the  prognosis.  The  outlook  is 
better  with  the  affective  insanities  (mania  and  melan- 
cholia) than  the  delusional  type  of  insanity.  The 
prognosis  is  generally  fairly  good,  but  as  the  dis- 
order is  usually  sub-acute  in  character,  the  average 
duration  of  insanity  is  generally  about  a  year,  and 
some  persons  do  not  recover  for  eighteen  months. 

Pathology  and  Morbid  Anatomy.— As  in 
most  forms  of  insanity  the  pathology  is  obscure. 
Krafi't-Ebing  and  others  are  of  opinion  that  senile 
brain-changes  take  place  in  climacteric  insanity,  and 
regard  the  disorder  as  a  premature  senility.  This 
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view  is  incompatible  with  the  recovery-rate.  De- 
generative changes  are  found  in  the  neuron  as  in 
most  mental  disorders,  but  there  is  no  change  which 
can  be  looked  upon  as  characteristic  of  climacteric 
insanity.  See  Insanity,  Morbid  Anatomy  and 
Pathology  of. 

Treatmeni'. — When  symptoms  which  may  be 
prodromata  of  insanity  appear  at  the  climacteric 
period  in  a  person  with  an  unstable  inheritance,  or  in 
a  patient  who  has  had  a  previous  attack  of  insanity, 
prophylaxis  of  a  general  kind  should  be  adopted, 
such  as  good  feeding,  rest,  and  change  of  environ- 
ment. At  this  time  women  not  uncommonly  con- 
sult their  medical  attendant  regarding  obscure 
symptoms  referred  to  the  uterus  and  appendages, 
and  are  apt  to  receive  local  treatment  for  conditions 
more  or  less  vague.  Such  measures  are  undesirable 
and  often  lead  to  self-concentration  and  may  convert 
the  patient  into  a  hypochondriacal  invalid.  When 
actual  insanity  is  present  the  patient  ought  to  be 
placed  under  care  with  as  little  delay  as  possible, 
for  the  tendency  to  suicide  must  not  be  forgotten. 
Where  the  patient  is  to  be  treated  of  necessity  de- 
pends upon  the  financial  position  of  the  individual. 
Obviously  a  patient  whose  insanity  is  characterised 
by  suspicions  and  jealousies  is  best  treated  away 
from  her  home  surroundings.  The  probability  of 
the  attack  lasting  for  twelve  to  eighteen  months 
must  be  borne  in  mind  in  deciding  the  course  to 
pursue  in  these  cases.  If  the  patient  is  depressed 
the  treatment  is  that  of  ordinary  melancholia.  A 
similar  rule  holds  good  in  the  case  of  mania. 
Patients  must  be  carefully  dieted  with  a  good  supply 
of  milk  and  eggs.  Insomnia  must  be  treated  by 
such  drugs  as  sulphonal  (30  grains),  or  paraldehyde 
(120  minims),  or  trional  (20  grains).  The  bowels 
should  be  regulated  by  the  use  of  salines  or  natural 
mineral  waters.  Care  must  be  exercised  in  ordering 
stimulants,  as  the  patient  easily  contracts  a  habit  of 
relying  on  alcohol.  A  syrup  composed  of  the  various 
hypophosphites  is  a  useful  therapeutical  combina- 
tion in  these  cases.  MAt_iRiCE  Craig. 

CLIMATE. — Formerly  the  word  '  climate  '  (from 
the  Greek  word  kKivu,  I  incline)  was  a  term  of 
astronomical  or  mathematical  geography,  which 
implied  a  portion  or  zone  of  the  earth's  surface  com- 
prised between  two  lines  parallel  to  the  equator, 
and  measured  by  the  length  of  time  during  which 
the  sun  there  appears  during  the  summer  solstice, 
that  is,  by  the  sun's  inclination.  The  space  between 
the  equator  and  the  pole  was  divided  into  half-hour 
climates,  in  which  the  length  of  each  day  increased 
by  half  an  hour  ;  and  also  into-  monthly  climates. 
This  unequal  division  of  each  hemisphere  is  now 
replaced  by  a  division  of  the  interval  between  the 
equator  and  the  poles  into  ninety  degrees,  which 
constitute  what  are  called  degrees  of  latitude,  and 
the  word  '  climate '  has  received  a  more  extended 
application. 

By  climate  are  now  understood  those  conditions  of 
heat,  moisture,  atmosphere,  wind,  soil,  and  elec- 
tricity, which  impress  certain  conditions,  uniform 
even  when  apparently  irregular,  on  given  portions 
of  the  earth's  surface,  and  which  modify,  also  in  a 
uniform  manner,  vegetable  and  animal  life. 

Classifica'ITON. — Climate,  when  thus  inter- 
preted, is  still  principally  dependent  on  astro- 
nomical facts,  on  the  sun's  position  or  inclination  with 
regard  to  the  earth,  and  on  the  amount  of  beat  whicli 
it  supplies  to  different  portions  of  the  surface  of  the 


latter.  Climate  may  be  studied  generally  and 
locally.  The  division  of  the  earth's  climates  is 
necessarily  arbitrary,  and  many  different  classifica- 
tions have  been  proposed.  The  most  simple  is  that 
which  recognises  three  principal  kinds  of  climate, 
each  susceptible  of  subdivision,  viz.  :  waj-iii  climates 
from  the  equator  to  35°  lat.  ;  temperate  climates 
from  35°  to  50°  or  55°  lat.  ;  cold  climates  from  50° 
or  55°  to  the  pole.  As  subdivisions  we  may  recog- 
nise equatorial,  tropical,  sub-tropical,  sub-polar,  and 
polar  climates  ;  and  also  insular  and  inaritiine  or 
moist  climates,  and  contiusiital  and  inottiilain  or 
dry  climates. 

I.  Warm  Climates. — Warm  climates,  extend- 
ing from  the  equator  to  35°  lat.,  that  is  12^°  beyond 
the  tropics,  comprise  nearly  all  Africa  and  its  islands, 
South  Asia,  most  of  the  islands  of  Polynesia,  and 
the  portions  of  North  and  South  America  comprised 
between  California  and  the  north  of  the  La  Plata 
territory.  In  the  equatorial  regions  the  medium 
temperature  for  the  year  is  from  80°  to  84°  F. ,  the 
min.  being  54°,  the  max.  118°.  Near  the  equator 
the  annual  mean  temperature  decreases  slowly  as  we 
recede  from  it,  the  decrease  not  amounting  to  more 
than  2°  F.  for  the  first  10°  lat.  The  difference  of 
temperature  during  the  day  is  slight,  but  much  greater 
during  the  night,  owing  to  radiation.  The  general 
variations  of  the  barometer  are  slight,  but  the 
periodical  or  diurnal  variations  are  very  marked. 
It  ascends  and  descends  regularly  twice  in  the 
twenty-four  hours.  It  ascends  from  4. 13  a.m.  to 
9.23  a.m.,  and  descends  until  4.8  p.m.,  ascending 
again  until  10.23  p.m.  Electrical  phenomena  are 
very  decided.  The  rainfall  is  variable,  but  40  inches 
may  Ije  given  as  a  mean.  It  is  generally  supposed 
that  heat  is  greater  at  the  equator,  and  diminishes 
as  we  recede  from  it,  but  both  observation  and 
astronomical  induction  lead  to  the  conclusion  that 
not  only  the  maximum  of  temperature  in  warm 
climates  is  attained  at  or  near  the  tropics,  but  also 
the  highest  annual  mean.  The  countries  in  which 
the  highest  degree  of  heat  is  known  to  be  attained 
are  near  the  tropic  of  Cancer,  as,  for  instance,  the 
banks  of  the  Senegal,  the  Tehama  of  Arabia,  and 
Mehran  in  Baluchistan.  Moreover,  the  snow-line, 
or  the  line  of  perpetual  snow,  is  higher  at  the 
tropics  than  at  the  equator.  In  the  Bolivian  Andes, 
near  the  tropic,  it  is  17,000  feet,  whereas,  in  the 
Ecuador  Andes,  on  the  equator,  it  is  only  16,000 
feet.  These  facts  are  partly  explained  by  the  un- 
equal progress  of  the  sun  after  the  equinox  in  its 
course  towards  the  tropic.  In  the  first  month  it 
passes  through  12°  of  latitude,  in  the  second  month 
through  8°.  At  the  end  of  the  second  month, 
therefore,  it  is  20°  from  the  equator,  and  there 
remain  only  3|°  to  be  traversed  in  the  third  month. 
The  sun  receding  from  the  tropic  at  the  same  rate 
at  all  places  between  20°  and  23^°  of  latitude,  the 
solar  rays  during  two  months  fall  at  noon  either 
perpendicularly  or  at  an  angle  which  deviates  from 
a  right  only  by  35°  at  most. 

Another  cause  which  tends  to  diminish  heat  in 
the  regions  near  the  equator  is  the  prevalence  of 
rain.  For  about  five  degrees  north  and  south  of  the 
equator,  in  the  region  of  the  equatorial  calms,  there 
are  few  consecutive  days  in  the  year  without  rain. 
The  principal  cause  both  of  the  calms  and  of  the 
rains  has  been  attributed  to  the  meeting  in  the  upper 
atmospheric  regions  of  the  trade-winds,  north  and 
south.  They  neutralise  each  other  and  precipitate 
the  vapour  they  hold  in  solution. 
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Regions  that  lie  between  5°  and  10°  of  latitude 
have  usually  two  rainy  and  two  dry  seasons.  The 
greater  rainy  season  occurs  when  the  sun  in  its 
passage  to  the  nearest  tropic  passes  over  the  zenith, 
lasting  from  three  to  four  months.  The  lesser  rainy 
season  occurs  when  the  sun  on  its  return  from  the 
nearest  tropic  approaches  the  parallel  of  the  place. 
The  rains  then  last  only  from  six  weeks  to  two 
months,  and  are  much  less  abundant  and  continual. 
Countries  more  than  10°  or  12°  from  the  equator 
have  only  one  rainy  and  one  dry  season  ;  the  first 
begins  when  the  sun  approaches  the  nearest  tropic, 
and  ends  some  time  after,  when  in  its  course  from 
the  tropic  it  has  passed  the  parallel  of  the  place. 
It  lasts  from  four  to  six  months.  Local  conditions 
may  modify  the  course  of  the  dry  and  wet  seasons, 
as  is  the  case  in  India,  where  the  dry  and  rainy 
seasons  depend  principally  on  the  monsoons.  The 
amount  of  rain  that  falls  in  a  short  time  within  the 
tropics  is  very  great,  much  more  so  than  in  more 
northern  regions,  but  these  heavy  rains  do  ncft  last 
continuously,  as  is  supposed.  Days  of  continued 
rain,  even  in  the  rainy  season,  are  rarer  than  in  the 
north.  Still,  heavy  rains  are  apt  to  cause  great 
inundations,  and  to  cover  large  extents  of  low  or 
level  country  with  water,  producing  swamps  and 
marshes,  very  injurious  to  health. 

In  the  vicinity  of  the  tropics  there  is  a  belt,  ex- 
tending over  several  degrees  of  latitude,  where  it 
seldom  rains.  This  rainless  tract  is  precisely  the 
region  which  has  been  already  mentioned  as  that  of 
greatest  heat.  These  belts  of  rainless  regions,  extend- 
ing around  the  globe  on  each  side  of  the  equator, 
may  be  said  to  separate  the  countries  which  lie  on 
each  side  of  the  equator  from  the  temperate  zones. 
Thus  in  Africa  the  rains  cease  on  the  southern 
border  of  the  desert  of  Sahara  at  about  16^  N.,  and 
begin  again  at  28°  N.  On  the  banks  of  the  Nile 
the  rain  ceases  about  18°  or  19°,  to  begin  again 
between  28°  and  29°.  The  Tehama,  or  low  coast 
of  Arabia,  is  all  but  rainless.  This  rainless  tract 
crosses  Asia  as  far  as  China,  where  there  is  no  rain- 
less region,  owing,  probably,  to  the  fact  that  all 
parts  of  China  between  22°  and  30°  N.  lat.  are 
traversed  by  high  mountain  chains. 

The  influence  of  warm  climates  impresses  certain 
peculiarities  on  the  people  who  inhabit  them. 
They  are  the  abode  of  the  Ethiopian  and  Mongo- 
lian races  of  mankind,  and  appear  to  have  impressed 
the  same  characteristics,  in  a  minor  degree,  on  the 
Caucasian  races  that  inhabit  them  :  a  dark  com- 
plexion and  black  hair.  The  inhabitants  of  these 
countries  are  indolent  and  apathetic.  The  functions 
of  the  skin  and  liver  are  peculiarly  active,  a  circum- 
stance which  exposes  them  to  severe  disease  of 
these  organs.  The  digestive  functions  are  sluggish, 
and  the  nervous  system  is  alternately  excited  and 
depressed.  Remittent  and  intermittent  fevers, 
dysentery  and  yellow  fever,  are  common.  Pulmonary 
consumption  is  frequently  met  with  in  the  towns, 
in  contradiction  to  received  opinions. 

2.  Temperate  Climates.  —  Temperate  cli- 
mates may  be  said  to  occupy  the  zones  of  the 
earth's  surface  comprised  between  35°  and  50°  or 
55°  lat.  They  comprise  Southern  and  Central 
Europe,  with  its  islands  ;  the  parts  of  Asia  which 
extend  between  the  Black  Sea  and  the  Mediterranean 
on  the  west,  and  Japan  on  the  east  ;  the  greater 
part  of  North  America  ;  a  part  of  Chili  and  La 
Plata  and  Patagonia  in  South  America.  The  mean 
temperature  may  be  stated  at  from  60°  to  50°  F. 


The  climates  in  which  the  mean  temperature  is 
from  60^  to  68°  are  often  spoken  of  as  temperate, 
but  in  reality  they  approximate  closely  to  warm 
climates.  The  four  seasons,  winter,  spring,  summer, 
and  autumn,  are  well  marked,  but  are  very  variable 
both  as  to  barometrical  and  thermometrical  con- 
ditions. The  mean  temperature  in  the  central 
regions  is,  for  winter  38°,  for  spring  51°,  for  sum- 
mer 68°,  and  for  autumn  53°.  The  regions  which 
are  near  the  south  and  north  limits  of  the  northern 
temperate  zone  approximate  to  the  meteorological 
charactersof  the  warm  and  cold  climates  respectively. 
The  periods  of  the  year  when  storms,  rain,  and 
general  versatility  of  meteorological  phenomena  are 
principally  observed  correspond  with  the  vernal  and 
autumnal  equinoxes. 

The  influence  of  a  temperate  climate  on  the 
human  organisation  is  salutary,  extremes  of  heat 
and  cold  being  both  trying.  Thus  the  healthiest 
climates  of  the  world's  surface  are  found  in  this 
zone.  Intense  heat,  or  even  moderate  heat  if  per- 
sistent, throws  a  physiological  strain  on  the  liver, 
skin,  and  digestive  system,  and  renders  mankind 
prone  to  severe  and  fatal  diseases  of  these  organs. 
Intense  cold  throws  a  physiological  strain  on  the 
lungs  and  kidne3's,  and  exposes  them  also  to  severe 
and  fatal  disease.  The  healthiest  temperate 
climates  are  those  in  which  the  winter  is  not  very 
cold  and  the  summer  is  not  very  warm,  and  in 
which,  consequently,  there  is  no  great  or  continued 
strain  on  any  one  class  of  organs.  The  diseases  of 
temperate  regions  are  those  that  are  the  best  known, 
as  their  study  and  description  constitute  the  founda- 
tion of  pathological  science,  ancient  and  modern. 

The  climate  which,  perhaps,  the  best  deserves 
the  appellation  of  temperate  is  that  of  the  Mediter- 
ranean basin.  The  winters  are  not  severe  on  any 
part  of  its  north  shores,  and  the  summers  are  not 
intensely  hot  on  its  south  shores  ;  at  least  the  heat 
falls  short  of  that  of  the  tropics.  There  are  many 
conditions  of  physical  geography  which  conduce  to 
this  result.  The  north  shores  are  protected  from 
north  winds  by  the  ranges  of  high  mountains  of 
Southern  Europe  which  skirt  them,  and  the  south 
shores  are  in  close  proximity  to  the  hot  rainless  tract 
of  Northern  Africa — the  desert  of  Sahara,  which 
favourably  modifies  winter  temperature.  Moreover, 
the  Mediterranean  is  a  warm  sea,  but  few  cold 
rivers  of  considerable  size  flowing  into  it  from  the 
north,  a  fact  which  increases  the  temperature  on  its 
shores  and  islands. 

3.  Cold  Climates. — Cold  climates  comprise 
the  regions  which  extend  from  50°  to  55°  F.  lat.  to 
the  poles.  They  may  be  subdivided  into  cold,  with  a 
mean  of  from  50°  to  40°  F.  ;  very  cold,  with  a  mean 
of  from  40°  to  32°  ;  glacial,  with  a  mean  below  the 
freezing-point.  In  the  austral  hemisphere  the  zone 
contains  but  little  known  land,  although  the  exist- 
ence of  an  antarctic  continent  is  suspected  ;  in  the 
northern  hemisphere  it  comprises,  in  Europe,  the 
north  of  Scotland,  Denmark,  Sweden,  Norway, 
Iceland,  Finland,  Lapland,  Northern  Russia, 
Spitzbergen,  Nova  Zembla  ;  Northern  Asia,  and 
some  of  its  large  plains  below  50°  lat.,  Siberia, 
and  Kamtchatka  ;  in  America,  Canada,  including 
some  regions  below  50°  lat.,  the  northern  lands  and 
islands  of  Hudson's  and  Baffin's  Bays,  and  Green- 
land. In  this  zone  the  decrease  of  the  mean  tem- 
perature is  much  more  rapid  as  we  recede  from  the 
equator  than  it  is  in  the  tropical  regions.  Thus 
from  the  equator  to  20°  lat.  the  variation  of  the 
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mean  temperature  is  not  more  than  7°  or  8^  F. , 
whereas  the  variation  between  55°  and  75"  lat. 
amounts  to  from  22°  to  27°  F.  The  coldest  region 
of  the  globe  is  not,  it  would  appear,  at  or  near  the 
pole,  but  at  about  80°  lat.,  or  10°  from  the  pole, 
north  of  Behring's  Straits  :  the  cold  of  the  glacial 
climates  has  been  exaggerated.  At  the  latitudes 
of  from  70^  to  78°,  the  extreme  limit  of  human 
habitation,  the  mean  annual  temperature  is  between 
19"^  and  17°  F.,  i.e.  13°  to  15°  below  the  freezing- 
point.  The  extreme  of  cold  registered,  however, 
reaches  a  hundred  degrees  or  more  below  the 
freezing-point.  Owing  to  astronomical  conditions 
there  is  great  disproportion  between  the  length  of  the 
nights  and  of  the  days  at  difierent  seasons  of  the 
year.  In  the  more  northern  regions,  for  several 
months  in  the  winter  the  sun  never  appears  above 
the  horizon,  and  in  the  summer  for  several  months 
the  sun  never  disappears  below  it.  .Spring,  during 
which  the  extreme  cold  is  mitigated,  lasts  but  a 
very  short  time,  and  is  succeeded  by  sunmier,  which 
is  in  its  full  strength  in  June  and  July.  Tempera- 
ture rises  rapidly  from  35°  to  55°  and  60°.  In 
some  northern  localities  it  rises  to  86^  or  gc^. 
Under  the  influence  of  the  prolonged  or  persistent 
days,  and  of  the  increased  temperature,  the  vegeta- 
tion peculiar  to  each  locality  passes  through  all  its 
phases  with  extreme  rapidity.  Towards  the  end  of 
July  rain  and  fog  reappear,  and  are  followed  by 
snow  and  intense  cold,  the  highest  expression  of 
which  is  in  January  and  February.  The  barometri- 
cal changes  are  the  reverse  of  what  obtains  in  the 
tropics.  Above  60°  lat.  the  diurnal  or  periodical 
changes  are  scarcely  perceptible,  whereas  general  or 
occasional  variations  become  more  marked  as  we 
approach  the  pole.  Electrical  phenomena  become 
less  marked,  and  above  68°  lat.  they  are  scarcely 
perceptible,  with  the  exception  of  the  aurora 
borealis.  The  winds  which  predominate  are  the 
N.E.  and  S.W.,  and  they  change  rapidly  from  one 
point  of  the  horizon  to  the  other,  and  thus  frequently 
occasion  tempests  which  extend  over  considerable 
areas.  The  quantity  of  rain  that  falls  in  cold 
climates  is  much  less  than  in  the  tropical  and  tem- 
perate, with  some  exceptions.  Between  60°  and 
90°  lat.  it  amounts  to  only  a  few  inches,  and  falls 
principally  in  the  form  of  snow. 

7Vu'  iiijiuence  of  cold  climates  is  shown  on  the 
inhabitants  of  these  countries,  who  vary  much  in 
stature,  and  possess  a  vigorous  constitution,  a 
sanguineous  temperament,  great  muscular  develop- 
ment, active  digestive  functions,  and  sluggish  nervous 
powers.  Notwithstanding  the  severity  of  the 
climate,  they  generally  succeed  in  preserving  health, 
and  live  to  old  age,  presenting  few  diseases  referable 
to  climatic  influences.  They  are,  however,  subject 
to  ophthalmia  and  amaurosis,  owing  to  the  reflection 
of  light  from  the  snow  in  the  polar  regions,  and  to 
scrofula  and  scurvy,  the  result  of  a  poor  and  incom- 
plete dietary.  Agues  and  intermittent  fevers  from 
marsh-influences  are  rare,  and  not  severe,  and 
disappear  entirely  as  we  approach  the  pole.  Con- 
tinued fevers  are  met  with,  but  seldom  if  ever 
epidemically. 

4.  Insular  Climates. — Insular  climates  present 
important  peculiarities.  The  temperature  of  the  sea 
is  more  equable  than  that  of  the  land.  Owing  to 
the  action  of  currents,  and  to  the  circulation  of  its 
waters  under  the  influence  of  heat,  its  superficial 
temperature  is  warmer  in  winter  and  cooler  in 
summer — more  equable — than  that  of  the  land.  It 


has  thus  a  tendency  to  warm  in  winter  and  to  cool  in 
summer  the  island  which  it  surrounds.  Moreover, 
there  is  constantly  watery  vapour  arising  from  the 
sea,  which  extends  to  island  atmospheres,  veils  the 
sky  more  or  less,  shields  the  surface  from  the  ardour 
of  the  sun  in  summer,  and  prevents  great  radiation 
both  in  summer  and  in  winter.  Thus  it  is  that  the 
climate  of  all  islands  is  more  equable  than  that  of 
continents.  This  fact  is  more  especially  recognisable 
in  the  climate  of  the  British  Isles,  which  is  also 
modified — rendered  warmer  and  moister — by  the 
waters  of  the  Gulf  Stream  impinging  on  their  shores. 
The  warm  Gulf  Stream,  commencing  in_the  tropics, 
in  the  Gulf  of  Mexico,  passes  northwards  along  the 
shores  of  North  America,  crosses  the  Atlantic  to 
the  south  of  Newfoundland,  and  strikes  the  shores 
of  the  British  Islands,  of  Norway  up  to  Cape  North, 
of  Holland,  and  of  France  ;  everywhere  raising 
temperature  and  the  annual  mean. 

5.  Maritime  Climates. — Maritime  climates 
participate  in  these  influences  :  temperature  is  more 
equable,  warmer  in  winter  and  cooler  in  summer, 
on  the  shores  of  seas  and  oceans  than  it  is  inland. 
Owing  to  this  cause  most  of  the  winter  sanatoria 
have  been  chosen  in  islands  or  on  the  coasts  of 
oceans  and  seas :  such  as  Hastings,  Ventnor, 
Bournemouth,  Torquay,  Funchal,  Malaga,  Cannes, 
Nice,  Mentone,  Naples,  Salerno,  and  Algiers. 

6.  Continental  Climates. — Continental  cli- 
mates exhibit  conditions  the  reverse  of  those  which 
obtain  in  maritime  climates.  The  tendency  is  to 
cold  winters  and  warm  summers,  owing  principally 
to  the  absence  of  the  equalising  influence  on  tem- 
perature of  large  masses  of  water.  A  very  short 
distance  from  the  sea  is  sufficient  to  establish  this 
difierence.  Thus  the  central  parts  of  France  are 
very  much  warmer  in  sunnner  and  colder  in  winter 
than  the  coasts  of  Normandy  and  Brittany.  But  it 
is  when  we  reach  the  centre  of  continents — Russia, 
Central  Asia,  Central  America  —  that  the  difference 
is  the  most  marked. 

7.  Mountain  Climates. — As  we  rise  above 
the  level  of  the  sea,  we  meet  with  two  important 
meteorological  conditions.  The  air  becomes  more  and 
more  rarefied,  and  the  heat  diminishes,  independently 
of  the  more  or  less  obliquity  of  the  sun's  rays.  The 
higher  we  rise  above  the  sea-level  the  more  the  air 
is  rarefied,  and  the  more  the  degree  of  heat  due  to 
the  solar  rays  diminishes.  We  arrive  at  last,  even 
at  the  tropics  or  the  equator,  at  a  height,  variable 
according  to  latitude,  where  the  sun's  heat  is 
insufficient  to  melt  the  snow.  This  is  termed  the 
snow-line.  Mountains  attract  clouds  and  watery 
vapour,  and  the  coolness  of  their  atmosphere  causes 
the  precipitation  of  the  vapour  in  the  form  of  rain 
or  snow.  Thus,  mountains,  mountain  ranges,  and 
the  glaciers  they  contain,  are  the  principal  cause 
and  origin  of  rivers. 

The  influence  of  mountain  climates,  notwith- 
standing the  clouds,  fogs,  and  rain  which  charac- 
terise them,  is  proverbially  a  healthy  one,  owing 
to  the  purity  of  the  air,  to  the  shelters  found  in  the 
valleys,  and,  perhaps,  to  the  sparseness  of  popula- 
tion. They  have  of  late  been  much  recommended 
for  phthisis.  The  conditions  above  mentioned, 
together  with  sunshine  to  a  limited  extent,  are  quite 
sufficient  to  account  for  the  rarity  of  phthisis  among 
their  inhabitants,  and  for  the  improvement  of  the 
phthisical  who  resort  to  them. 

Soil  modifies  climate  considerably.  Wet  and 
marshy  soils  are  cold,  engendering  fog  and  mist. 
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Sandy,  diy,  well-drained  soils  are  comparatively 
warm.  All  sandy  plains  are  warm  in  summer  and 
cold  in  winter. 

Such  are  the  features  which  characterise  the 
climates  of  the  terrestrial  globe,  generally.  Each 
locality,  however,  each  mountain,  plain,  and  valley, 
each  city,  village,  and  house  has  a  climate  of  its 
own,  modified  by  all  the  meteorological  elements 
which  we  have  successively  considered.  To  dis- 
cover what  each  climate  is,  we  must  study  carefully 
the  meteorological  conditions  and  influences  which 
we  have  rapidly  surveyed  in  their  application  to  it. 

Therap_eutical  Applications. — See  Cli- 
mate, Treatment  of  Disease  by. 

J.  Henry  Bennet. 

H.  Montague  Murray. 

CLIMATE,  The  Treatment  of  Disease  by. 

Though  it  can  scarcely  be  said  with  accuracy  that 
change  of  climate  is  a  specific  for  disease,  yet  much 
can  be  effected  by  it  in  relieving  symptoms,  and  in 
assisting  the  recuperative  powers  of  the  organism  by 
thus  improving  the  general  health. 

Change  of  climate,  we  must  premise,  is  only  a 
relative  term.  It  does  not  necessarily  involve  the 
idea  of  removal  to  a  great  distance  from  the  patient's 
home.  A  few  miles'  journey  from  the  town  to  the 
country,  from  inland  to  the  seashore,  from  the  plain 
to  the  mountain,  often  suffices  to  produce  marked 
results.  One  use  of  climate  being  to  expose  the 
organism  to  the  effects  of  contrast,  the  element  of 
distance  comes  in  most  when  we  wish  to  make  the 
contrast  greater  ;  for  instance,  in  ordering  change 
from  a  cold  to  a  warm  climate  or  vi'fe  versa. 

The  therapeutic  elements  of  most  importance  in 
any  climate  are  :  (l)  pure  air,  free  from  dust  and 
organic  particles,  or  excessive  damp  ;  (2)  abundance 
of  sunshine,  without  excessive  heat,  so  that  much 
time  can  be  spent  in  the  open  air  ;  (3)  a  tempera- 
ture adapted  to  individual  requirements,  some  cases 
benefiting  by  warm  climates,  some  by  cold,  and 
others  by  equable  ones ;  (4)  absence  or  presence  of 
wind. 

These  four  elements  should  be  present  in  each  of 
the  subdivisions  of  climates  which  a  therapeutic 
classification  renders  necessary,  namely,  climates 
of:  (l)  the  seashore  ;  (2)  mountains  ;  (3)  the  desert ; 
and  (4)  the  open  sea. 

The  epithets  'moist'  and  'dry,'  which  are 
applied  to  climates,  are  merely  relative,  and  depend 
on  local  peculiarities  of  rainfall,  soil,  &c. ,  as  well 
as  to  some  extent  on  season  ;  and  the  essential 
differences  between  the  climate  of  the  seashore,  the 
woodland,  and  the  mountain  remain  everywhere  the 
same.  We  shall  say  a  few  words  about  each  of 
these,  with  the  indications  for  their  use.  The 
climate  of  the  open  sea  will  be  referred  to  in  speak- 
ing of  sea-voyages. 

I.  Climate  of  the  Seashore. — The  special 
peculiarities  of  this  variety  of  climate  are  that  the 
air  is  saturated  with  moisture,  except  when  dry  land 
winds  prevail  ;  it  is  dense,  and,  as  a  rule,  therefore, 
bulk  for  bulk,  contains  more  oxygen  than  air  of  any 
higher  level  ;  its  density  is  liable  to  great  and 
frequent  but  regular  variations,  which  increase  the 
activity  of  the  circulatory  and  respiratory  organs, 
and  thus  favour  their  functional  activity  ;  it  is  more 
equable  ;  and,  lastly,  it  contains  saline  particles  in 
suspension. 

According  to  Beneke,  sea-air  cools  the  body 
relatively  more  quickly  than  mountain  air,  and  thus 


hastens  more  the  processes  of  tissue-change.  Hence, 
the  seaside  should  be  ordered  where  we  wish  for  a 
highly  stimulating  effect,  as  in  persons  of  scrofulous 
tendency,  in  chronic  succeeding  acute  diseases,  or 
in  the  later  stages  of  convalescence  from  the 
latter,  in  convalescence  from  surgical  operations, 
or  in  some  surgical  diseases  where  we  wish  to 
accelerate  tissue-change,  without  exertion  on  the 
patient's  part.  On  account  of  the  equability  of  the 
climate,  some  patients  who  cannot  bear  great 
changes  of  temperature  do  well  at  the  seaside. 
Persons  suffering  from  overstrain,  mental  or  bodily, 
with  a  fair  digestive  power,  and  not  liable  to 
nervous  irritability,  may  also  be  sent  there.  Patients 
liable  to  attacks  of  biliousness  and  liver-conges- 
tion had  better  avoid  the  seashore. 

2.  Mountain  Climates. — Mountain  climates 
are  distinguished  from  seaside  climates  by  the  les- 
sened density  of  their  atmosphere  ;  their  lower  and 
less  equable  temperature  ;  by  less  humidity,  though, 
owing  to  local  winds,  mist  and  cloud  often  form  ; 
and  by  relatively  reduced  night-temperatures  in  clear 
weather,  owing  to  the  dryness  of  the  air,  and  con- 
sequent great  radiation.  They  are  characterised  by 
diathermancy  or  the  increased  facility  by  which  the 
sun's  rays  are  transmitted  through  the  attenuated  air. 
This  causes  a  difference  between  sun  and  shade 
temperatures  of  1°  for  every  rise  of  235  feet,  and 
produces  a  great  diminution  in  the  quantity  of  the 
sun's  rays  absorbed  by  the  atmosphere.  Mountain 
climates  are  also  aseptic,  being  far  freer  from  germs 
of  all  kinds  than  seaside  ones. 

The  general  action  of  mountain  air  is  to  produce 
a  freer  circulation  of  the  blood  and  greater  vascu- 
larity of  the  lungs,  owing  to  deeper  and  more 
frequent  inspirations  and  greater  ease  of  bodily 
movement.  Owing  to  the  cooling  of  the  body  by 
the  lowered  temperature  more  food  is  required,  the 
appetite  improves,  and  the  body  becomes  better 
nourished  and  gains  weight.  Another  effect  is  the 
greater  development  of  the  heart  and  lungs  and  the 
enlargement  of  the  thorax. 

The  intensity  of  the  effect  is,  broadly  speaking, 
directly  as  the  height.  The  term  'mountain 
climate '  is  applied  in  medical  parlance  to  elevations 
in  Europe  of  from  3,000  to  6,000  feet,  though  in 
South  America  patients  have  been  sent  as  high  as 
10,000  feet,  or  higher. 

Mountain  climates  are  indicated  :  (i)  in  cases  ot 
hereditary  tendency  to  phthisis  in  young  persons 
with  narrow  shallow  chests,  and  who  are  growing 
too  fast.  (2)  In  chronic  phthisis  and  pneumonia  ; 
remembering,  however,  that  phthisis  occurs  at  all 
elevations.  The  coolness  of  the  mountain  air  in  the 
height  of  summer  is  an  important  element  in 
phthisical  cases,  which  always  suffer  from  great 
heat.  (3)  As  a  tonic  and  restorative  in  persons 
suffering  from  overwork  in  business  or  literary  pur- 
suits, and  who  have  no  real  organic  disease.  (4) 
Generally  to  complete  the  convalescence  from  acute 
diseases  of  individuals  not  past  middle  life,  with 
a  fair  amount  of  muscular  power  and  bodily  activity. 
Mountain  climates  are  not  advisable  in  cases  of 
chronic  bronchitis,  heart-disease,  emphysema, 
Bright's  disease,  chronic  rheumatism,  hxmoptysis, 
nor  for  aged  persons. 

3.  Climate  of  the  Desert. — This  is  the 
combination  of  warmth  and  dryness,  which  is  to  be 
found  in  the  great  deserts  of  Australia,  of  the  United 
States  and  of  Africa,  such  as  the  Egyptian  and 
the  Great  Sahara.     The  characteristics  of  desert 
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climate  are:  (l)  warmth;  (2)  large  radiation  as 
shown  in  the  difterence  between  night  and  day 
temperatures  ;  (3)  dryness  of  atmosphere  as  shown 
in  either  the  absence  of  rainfall  or  its  small  amount, 
and  by  the  low  percentage  of  atmospheric  moisture, 
and  tlie  wonderful  preservation  of  human  bodies  as 
mummies  ;  (4)  great  atmospheric  purity,  shown 
liy  the  total  absence  of  carbonic  acid,  and  the  fact 
that  meat,  instead  of  putrefying,  dries  up  without 
decomposition. 

Desert  climates  are  specially  suited  to  chronic 
rheumatism,  granular  disease  of  the  kidney,  bron- 
chitis, bronchial  asthma,  and  emphysema,  and 
some  forms  of  pulmonary  tuberculosis. 

4.  Ocean  Climates:  Sea-Voyages. — 
Voyages  have  been  much  recommended  in  the 
treatment  of  phthisis  in  its  early  stages,  with  a  view 
to  enable  the  invalid  to  spend  much  time  in  an 
exceedingly  pure  and  fairly  equable  atmosphere, 
and  to  secure  a  sufficient  amount  of  bodily  move- 
ment without  great  fatigue. 

The  drawbacks  to  the  sea  ought  to  be  provided 
against  as  far  as  possible,  although  certain  of 
them  from  their  very  nature  must  be  endured. 
The  principal  of  them  are  the  impossibility  of 
escape  from  bad  weather,  and  the  confinement, 
perhaps,  to  ill-ventilated  cabins,  when  such  occurs  ; 
the  absence  of  sufficient  light  and  air  below  decks, 
the  latter  being  felt  very  much  at  night  ;  want  of 
variety  in  the  diet  after  a  certain  time,  and  in  many 
instances  of  fresh  food,  milk,  &c.  ;  monotony  in 
society  and  occupations  ;  and,  lastly,  the  incon- 
veniences arising  from  crowding  of  the  maindeck 
with  hen-coops,  sheep-pens,  &c.,  and  in  steamers 
from  the  smoke  of  the  engine,  and  the  smell  and 
vibration  of  the  machinery,  though  it  must  be 
admitted  that  in  the  most  modern  vessels  these  are 
generally  got  rid  of. 

The  routes  generally  recommended  to  invalids 
are  chiefly  :  ( i )  to  Australia  or  New  Zealand,  90  days 
in  a  sailing  vessel,  30  to  40  in  a  steamer  ;  (2)  to  the 
Cape  of  Good  Hope,  16  to  20  days  ;  (3)  to  the  West 
Indies  and  back,  6  to  8  weeks  ;  and  (4)  the  Brazi- 
lian voyage  occupying  2  to  3  months,  where  the 
steamer  touches  at  Lisbon,  Tenerifle,  Bahia,  Rio  de 
Janeiro,  Monte  Video,  and  Buenos  Ayres,  and  ex- 
perience of  tropical  climates  is  mingled  with  that  of 
temperate  ones.  Short  cruises  in  the  Mediterranean, 
or  to  the  latitudes  of  the  Canaries  and  Azores,  are 
suitable  for  certain  cases  where  expense  is  no  object. 
Hence  where  a  long  sea-voyage  is  indicated,  route 
(l)  is  decidedly  the  best.  England  is  quitted  in  the 
beginning  of  October,  Australia  (Sydney  or  Mel- 
bourne), or  New  Zealand  (Wellington),  is  reached 
early  in  January,  and  the  return  voyage  is  begun 
not  later  than  the  end  of  February. 

Patients  should  not  remain  in  the  coast-towns  of 
Australia  in  summer  on  account  of  the  heat  and 
the  dust.  They  should  go  to  the  Australian  Alps, 
or  to  the  Darling  Downs  in  Queensland,  or  else 
they  should  cruise  from  port  to  port,  or  cross  to 
New  Zealand  or  Tasmania. 

In  returning,  the  route  round  Cape  Horn  should 
be  avoided,  on  account  of  the  great  risk  of  the 
climate  of  the  South  Pacific  Ocean,  and  the 
chance  of  encountering  icebergs,  fogs,  and  un- 
favourable winds.  Either  the  patient  should  come 
back  round  the  Cape  of  Good  Hope,  which  is  the 
best  course,  or,  if  his  strength  permit,  he  may  cross 
to  California,  travel  overland  to  New  York  and 
thence  by  steamer  ;  or,  lastly,  he  may  come  by  the 


Red  Sea,  Suez  Canal,  and  Mediterranean,  which 
from  the  many  climatic  changes  is  not  to  be 
recommended. 

The  invalid  must  expect  about  twenty  wet  days 
on  the  long  voyage  out.  The  temperatures  met 
with  range  from  40°  to  80°  F.,  the  coldest  and 
most  uncertain  weather  occurring  in  the  North 
Atlantic  and  South  Pacific  Oceans. 

Choice  of  Vessel. — The  following  considerations 
may  be  useful  in  deciding  between  steam  and  sailing 
vessels  : — 

For  a  steamer  there  is  the  greater  certainty  in 
predicting  the  length  of  the  voyage,  and  the  calms 
of  the  tropics  are  sooner  passed. 

Against  steamers  there  is  the  nuisance  of  steam 
and  smoke  on  deck  ;  much  space  is  taken  up  by 
the  engines,  stokers'  rooms,  &c. ,  and  hence  other 
parts  of  the  ship  are  more  crowded  ;  the  bilge 
water  is  tainted  with  the  engine-grease  ;  there  is  the 
wearying  grind  of  the  screw  by  day  and  by  night  ; 
while  more  seas  are  shipped,  because  a  steamer  can 
run  against  a  head-wind. 

For  sailing  vessels  there  are  the  advantages  of 
more  room,  light,  and  air  in  the  cabins,  and  the 
absence  of  the  above-mentioned  disagreeable  con- 
ditions. 

Against  them  there  is  the  longer  and  more 
uncertain  duration  of  the  voyage,  the  necessity  of 
shaping  their  course  by  the  prevailing  winds,  the 
possibility  by  route  No.  I  of  being  becalmed  at  the 
equator  for  days  or  weeks,  in  a  humid  atmosphere 
of  80'^  to  85°  F.,  and  the  greater  risk  of  running 
short  of  stores. 

The  vessel  selected  should  not  be  under  1,000 
tons,  and  her  age,  class  of  passengers,  the  character, 
temper,  and  standing  of  her  captain,  as  well  as  the 
reputation  of  the  owners,  and  the  size  of  her 
cabins,  should  be  carefully  ascertained.  Of  course 
it  is  a  sine  qua  non  that  she  should  carry  a  duly 
qualified  medical  man. 

The  cabin  for  the  outward  voyage  to  Australia 
should  be  on  the  port  side,  so  as  to  get  the  breeze 
in  hot  weather,  and  vice  versa  in  returning. 

The  cabin  outfit  should  include  a  spring-mattress, 
with  hair  (not  wool)  mattress  over,  a  folding  easy 
chair,  chest  of  drawers,  carpet,  curtains,  and  sponge- 
bath  (Faber).  Clothes  of  various  degrees  of  thick- 
ness are  essential,  both  for  body  and  head,  and  a 
waterproof  suit  is  necessary  for  bad  weather. 

Plenty  of  linen  must  be  taken,  as  washing  is 
difficult  on  board,  and  there  should  be  a  supply  of 
preserved  milk,  meat  or  essence  of  meat,  fruit,  and 
light  wines. 

The  indications  for  a  sea-voyage  are  hereditary 
tendency  to  phthisis,  hemorrhagic  phthisis,  apyrexial 
cases  of  limited  excavation,  especially  in  middle-aged 
people,  chronic  pleurisy  and  chronic  empyema, 
various  neuroses,  the  result  of  overwork  and 
especially  insomnia.  Of  course  a  tendency  to  pro- 
tracted sea-sickness  is  a  distinct  contra-indication. 

The  invalid  should  be  careful  not  to  overtax 
his  digestion  too  much  ;  he  should  take  regular 
daily  exercise  on  deck  to  the  extent  of  his  strength, 
have  some  definite  occupation  to  beguile  the  time, 
and,  if  possible,  be  accompanied  by  a  personal 
friend  (Faber). 

Choice  of  a  Climate — General  Hints. — It  is  a 
good  plan,  if  possible,  to  order  a  patient  a  climate 
with  that  mean  temperature  and  relative  humidity 
which  he  is  known  to  tolerate  well  (Sigmund). 
The  patient's  disposition  must  be  considei'ed,  and- 
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a  lively  or  a  quiet  place  chosen  according  to  his 
temperament.  We  should  not  send  a  poor  man  to 
a  place  beyond  his  means,  otherwise  he  has  to 
grudge  himself  many  comforts,  and  loses  much,  if 
not  all,  the  benefit  of  the  change.  In  sending 
patients  to  the  South  of  Europe  this  rule  is  too 
often  neglected. 

The  special  indications  for  the  climates  of 
particular  places  can  only  be  understood  by  study- 
ing their  local  aspect.  Generally  speaking,  as  far 
as  Great  Britain  is  concerned,  the  climate  of  the 
east  coast  is  colder  and  drier  than  that  of  the  west 
and  south  coasts.  In  Europe  the  north  and  west 
coasts  are  moister  and  cooler  than  the  shores  of  the 
Mediterranean.  As  to  season,  mountain  climates 
include  some  very  important  winter  stations.  Cer- 
tain parts  of  the  sea-coast  are  adapted  for  invalids 
at  all  seasons  of  the  year ;  but  as  a  rule  the  northern 
coasts  of  Europe  and  the  eastern  or  south-eastern 
coasts  of  Great  Britain  are  best  suited  for  summer, 
and  the  south,  west,  and  south-western  for  winter 
residence.  The  Mediterranean  coast  is  only  to  be 
recommended  from  mid-October  to  the  middle  or 
end  of  May,  and  Egypt  should  be  quitted  not  later 
than  April.  A  word  may  be  added  as  to  the 
advantages  of  wintering  in  the  South  of  Europe. 
It  is  incontestable  that  the  invalid  gets  a  milder 
winter,  a  longer  autumn,  and  an  earlier  spring. 
Although  there  is  no  place  where  some  days  of 
bad  weather  do  not  occur,  or  where  uninterrupted 
calms  are  met  with,  yet  the  number  of  rainy  days  is 
fewer,  there  is  more  sun,  little  or  no  fog,  and, 
except  in  the  neighbourhood  of  the  Pyrenees,  little 
or  no  snow  or  ice.  The  scenery  is  picturesque  and 
attractive,  and  the  invalid  is  able  to  spend  much 
time  in  the  open  air,  and  to  sit  out  of  doors  on  many 
days,  even  in  inid-winter,  though  under  the  open- 
air  system  this  is  done  in  England.  The  draw- 
backs to  the  South  are  the  risk  of  chills,  owing  to 
the  difference  between  sun-  and  shade-temperatures, 
especially  at  first,  when  persons  are  unaccustomed 
to  the  climate,  and  fail  to  take  sufficient  care  ;  the 
occasional  occurrence  of  high  winds,  especially  in 
spring  ;  the  more  limited  accommodation,  owing  to 
the  expense  of  rooms  and  living  ;  and  the  absence 
of  many  so-called  '  home  comforts.' 

Those  who  visit  the  South  mvist  remember  that 
the  curative  value  of  the  climate  consists  in  its 
allowing  mttch  time  to  be  spent  in  the  open  air,  and 
in  its  milder  temperature  and  drier  air,  which 
protect  the  respiratory  organs  from  fresh  inflam- 
matory attacks.  A  south  room  and  warm  clothing 
of  the  texture  usually  worn  in  England  in  autumn 
are  essential,  and  a  coat  or  wrap  should  always  be 
carried  out  of  doors  in  mid-winter  to  put  on  in 
passing  from  sun  to  shade. 

Patients  with  acute  diseases  of  the  respiratory 
organs  shoald  not  be  sent  to  the  South  ;  and  high 
fever,  excessive  weakness,  or  the  necessity  of  re- 
maining in  bed,  are  also  contra-indications,  owing 
to  the  fatigue  and  risks  of  the  journey  and  the 
need  of  home  comforts.  Cases  of  mental  disease 
with  excitement,  where  rest  and  protection  of  the 
mind  and  body  are  of  primary  importance,  should 
likewise  not  be  sent. 

In  the  convalescence  from  acute  diseases  occurring 
in  autumn,  where  a  cold  northern  winter  would 
prevent  open-air  e.xercise,  and  probably  set  up 
fresh  exacerbations,  southern  winter  climates  are  of 
great  value. 

In  ordering  change  of  climate  the  accommodation, 


food  and  water-supply,  soil  and  drainage  of  the 
locality  chosen,  should  be  carefully  considered, 
especially  if  the  distance  be  a  long  one.  The  best 
climate  may  be  unavailable  for  the  invalid,  owing 
to  defects  in  one  or  more  of  these  particulars. 

Lastly,  the  patient's  own  feelings  should  be  care- 
fully consulted  before  he  is  sent  far  away  from 
home.  In  some  cases  all  the  benefits  of  climate 
are  counteracted  by  'home-sickness.'  Cahtin  no}i 
aniiiutin  mutant  qui  trans  mare  currunt. 

We  shall  now  discuss  the  use  of  change  of 
climate  in  reference  to  various  groups  of  disease. 

1.  Of  the  Nervous  System.  —  For  most 
diseases  of  the  nervous  system  no  special  cUmate  is 
indicated  ;  as  a  rule  the  bracing  ones  do  good,  and 
hot  climates  are  to  be  avoided.  The  calm  still 
atmosphere  of  pine-woods  has  had  a  beneficial 
eft'ect  in  inducing  slumber.  For  all  neuroses, 
which  result  from  overwork,  if  change  of  climate 
is  advisable  at  all,  sea-voyages  in  temperate  climes 
are  indicated,  and  chiefly  do  great  good  by  pro- 
moting sleep. 

In  hysteria  and  hypochondriasis,  trips  by  sea  or 
judiciously  conducted  land-tours  often  do  good  ;  the 
effect  produced  being  chiefly  due  to  diversion  of  the 
attention  by  the  change  of  scene,  although  the 
bracing  influence  exerted  on  the  system  at  large 
must  be  taken  into  account. 

Temperate  and  bracing  climates  are,  as  a  rule,  to 
be  recommended  in  nervous  diseases,  to  restore  the 
general  tone  of  the  system. 

The  immediate  neighbourhood  of  the  sea  not 
infrequently  causes  nervous  excitement,  neuralgia, 
and  sleeplessness. 

2.  Of  the  Respiratory  and  Circulatory 
Systems. — In  chronic  bronchitis,  emphysema, 
bronchial  and  spasmodic  asthma,  as  well  as  in 
chronic  pharyngeal  and  laryngeal  catarrh  and 
laryngeal  ulceration,  the  following  climates  may  be 
recommended  : — Africa  (South),  Algiers,  Australia, 
the  Riviera  (East  and  West),  Upper  Egypt,  Southern 
California,  and  the  English  South  Coast  from  Dover 
to  Penzance. 

Change  of  climate  is  of  great  value  in  con- 
valescence from  the  acute,  and  as  a  prophylactic 
and  curative  measure  in  the  chronic  forms  of  bron- 
chitis ;  but  we  must  remember  that  where  there  is 
copious  expectoration  a  dry  climate  such  as  that  of 
Egypt  is  indicated,  while  in  the  irritative  forms 
with  scanty  sputa  [bronchitis  sicca)  a  moderately 
moist  warm  climate  like  that  of  Madeira  is  gene- 
rally suitable.  In  emphysema  we  should  choose  a 
mild  and  not  too  dry  climate,  if  possible  in  the 
neighbourhood  of  pine-woods,  such  as  Arcachon 
on  the  west  coast  of  France,  or  Bournemouth.  In 
spasmodic  asthma  the  choice  of  climate  must  be 
partly  a  matter  of  personal  experience,  but,  as  a 
rule,  dryness  is  required.  Bournemouth  in  England, 
and  Hyeres  in  the  South  of  France,  are  probably 
most  worthy  of  trial. 

In  the  early,  active,  and  quiescent  forms  of 
phthisis,  the  climates  of  the  high  altitudes  have 
been  proved  to  be  more  effective  than  any  other  to 
arrest  the  disease.  Such  are  : — Davos,  St.  Moritz, 
Arosa  and  Leysin  of  the  Swiss  mountain  stations  ; 
the  South  African  Highlands  of  the  Cape  Colony, 
Orange  River  and  Transvaal  ;  the  States  of 
Colorado  and  New  Mexico  in  the  United  States, 
and  the  various  sanatoria  in  the  Himalaya,  and 
in  the  Andes.  For  more  chronic  and  more  ad- 
vanced cases  the  warmer  climes  without  altitude  are 
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indicated,  such  as  the  Riviera,  the  Mediterranean 
Isles,  Algeria,  and  Malaga  ;  while  for  those  who 
cannot  travel  far  the  English  South  Coast  stations 
are  suitable.  But  whether  at  home  or  abroad,  the 
'  open-air  system  '  with  all  hygienic  and  dietetic 
details  should  be  carried  out  carefully  in  all  weathers, 
and  the  southern  resorts  have  the  great  advantage 
of  promoting,  by  their  fine  climate,  the  practice  of 
open-air  life. 

Chronic  pleurisy,  chronic  pneumonia,  bronchi- 
ectasis, and  bronchial  asthma  are  all  largely  benefited 
by  the  climate  of  the  desert. 

In  chronic  endocarditis,  pericarditis,  and  in  heart- 
disease  generally,  a  rather  bracing  climate  without 
extremes  is  usually  indicated.  Here  both  the  tonic 
effects  of  climatic  change,  and  the  prevention  of 
pulmonary  complications  and  fresh  rheumatic 
attacks,  must  be  taken  into  account.  Ji'Iountain 
resorts  of  moderate  height,  well  protected  from 
sudden  changes  of  temperature,  may  be  prescribed 
in  summer. 

3.  Of  the  Renal  Organs. — In  convalescence 
from  acute  nephritis,  and  in  all  forms  of  chronic 
Bright's  disease,  but  especially  catarrhal  nephritis, 
warm  dry  climates  are  indicated.  Among  the  best 
are  Upper  Egypt,  the  Riviera,  the  Cape  of  Good 
Hope  (inland),  Bombay  ;  and,  in  England,  Brigh- 
ton, Folkestone,  Hastings,  and  Ventnor. 

In  renal  calculus,  removal  from  particular  districts 
in  which  stone  is  known  to  be  prevalent  may 
possibly  be  of  use  in  some  cases. 

4.  Of  the  System  at  large. — Change  of 
climate  is  here  nearly  always  indicated  : — 

(1)  In  convalescence  from  typhus  and  typhoid 
fevers,  scarlet  fever  (at  the  end  of  the  desquamative 
stage),  measles,  diphtheria,  and  acute  rheumatism  ; 
also  in  the  third  stage  of  protracted  whooping-cough. 

(2)  As  a  prophylactic  against  hay  fever,  influenza, 
and  malaria  ;  also  against  rheumatism  and  phthisis 
by  withdrawal  from  damp  districts,  and  against  goitre 
and  cretinism  by  removal  from  the  cnscinbU  oi  condi- 
tions to  which  the  latter  are  due. 

(3)  In  rickets,  scrofula,  chlorosis,  general  ana-mia, 
and  functional  debility.  Here,  where  a  pure  air 
and  a  sunny  atmosphere  are  the  chief  indications, 
the  combination  of  warmth  and  a  stimulating 
atmosphere  is  desirable.  In  anremia  bright  sun- 
shine and  warmth  have  an  extraordinarily  beneficial 
eflect  and  rapidly  promote  the  increase  of  red 
corpuscles.  Seaside  climates,  like  the  East  Coast 
ones  of  Margate,  Ramsgate,  Cromer,  and  Alde- 
burgh,  are  most  useful.  Edward  Sparks. 

C.  Theodore  Williams. 

CLINICAL  [K\'ivn,  a  bed). —This  word  literally 
signifies  '  of  or  belonging  to  a  bed  ;  '  but  it  has  been 
especially  applied  to  the  practical  study  and  teaching 
of  disease  at  the  bedside,  and  has  more  recently 
been  extended  to  all  that  relates  to  the  practical 
study  of  disease  in  the  living  subject  generally. 

CLONIC  (kKovo%,  tumultuous  movement). — This 
word  is  applied  to  spasmodic  movements  which  are 
of  short  duration,  and  alternate  with  periods  of 
relaxation.    Sec  CONVULSIONS  ;  and  Spasm. 

CLONUS  (kKovos,  tumultuous  movement). — The 
term  now  applied  to  the  movement  of  a  portion  of 
a  limb  by  striking  or  forcibly  stretching  one  of  its 
tendons.  See  Spinal  Cord,  Diseases  of  ;  §  5. 
Spinal  Reflexes. 


CLOT. — A  clot,  or  coagulum,  is  the  product  of 
the  formation  of  fibrin  [see  Blood,  Morbid  Condi- 
tions of).  Coagulation  of  the  blood  within  the 
blood-vessels  is  described  under  Thrombosis  ;  the 
coagulation  of  extravasated  blood  under  Extra- 
vasation, and  Brain,  Hai'morrhage  into  ;  Lungs, 
Haemorrhage  into,  &c. 

CLOTHING.— Health,  Personal. 

CLOUDY  SWELLING. -.fc'  Degeneration. 

CLUBBING  OF  FINGERS. Fingers, 
Clubbing  of. 

COAGULATION-NECROSIS  is  a  peculiar 
change  which  tissues  may  undergo  in  the  process  of 
dying.  The  cells  affected  present  a  hyaline  or  very 
slightly  granular  appearance,  and  subsequently 
suffer  fatty  degeneration.  The  condition  is  probably 
due  to  the  toxins  of  bacteria  and  is  found  only  in 
parts  which  are  freely  supplied  with  lymph.  Co- 
agulation appears  to  take  place  both  in  the  proto- 
plasm of  the  cells  and  in  the  lymph  with  which 
they  are  surrounded. 

COAGULUM  {coagulo,  I  curdle).— Clot. 

COAL-GAS,  Poisoning  by.— Coal-gas,  so 
largely  employed  for  illuminating  purposes,  is  a 
compound  containing — in  addition  to  olefiant  gas 
and  analogous  hydrocarbons,  on  which  the  luminosity 
principally  depends  —  certain  so-called  diluents, 
which  burn  with  a  non-luminous  flame,  namely, 
hydrogen,  marsh-gas,  and  carbonic  oxide,  along 
with  what  are  termed  impurities,  of  which  the  chief 
are  carbonic  acid,  sulphuretted  hydrogen,  and  bi- 
sulphide of  carbon.  On  these  impurities  the  charac- 
teristic odour  mainly  depends.  This  odour,  which 
is  perceptible  even  to  the  extent  of  i  in  10,000,  is  a 
valuable  safeguard  against  accidents  from  escape  of 
gas.  The  recently  introduced  water-gas,  made  by 
decomposing  aqueous  vapour  over  burning  coke, 
while  it  is  more  dangerous  —  only  i  per  cent,  being 
necessary  to  produce  a  fatal  result — has  not  even 
this  safeguard,  for  it  is  quite  odourless. 

A  mixture  of  coal-gas  with  the  air  inhaled  exerts 
a  deleterious  effect  on  the  system,  and  proves  fatal 
when  it  reaches  a  certain  percentage.  In  addition 
to  the  danger  from  inhalation,  fatal  accidents  fre- 
quently occur  from  the  explosive  nature  of  the  com- 
pound which  is  formed  when  the  gas  reaches  the 
proportion  of  I  to  10  of  the  atmosphere.  Much 
less  than  this,  however  (a  non-explosive  mixture, 
therefore),  proves  fatal  if  long  inhaled. 

Mode  of  Action. — The  toxic  agent  in  coal-gas 
is  carbonic  oxide.  Ordinary  coal-gas  contains  from 
4  to  8  per  cent,  of  carbonic  oxide  ;  coal-gas  which 
has  been  adulterated  with  water-gas  contains  from 
14  to  16  per  cent,  or  more  ;  carburetted  water-gas 
— that  is,  a  mixture  of  water-gas  and  oil-gas — 
contains  18  to  20  per  cent.  The  toxic  efi'ects  pro- 
duced are  those  of  carbonic  oxide.  See  Carbonic 
Oxide,  Acute  Poisoning  by. 

Sources  of  Poisoning. — Poisoning  by  coal-gas 
is  only  known  of  as  an  accident.  Occasionally 
sudden  fatal  consequences  ensue  among  workmen 
from  exposure  to  a  sudden  rush  of  undiluted  gas 
from  gasometers  and  mains.  More  commonly 
slowly  fatal  cases  result  from  the  gas-tap  in  a  bed- 
room being  left  open  carelessly,  from  accidental 
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extinction  of  the  light,  or  from  leakage  of  gas-pipes 
in  a  house  or  at  a  distance.  In  the  latter  case  the 
gas  gains  access  to  the  house  through  cellars,  walls, 
and  more  especially  by  means  of  drains  and  sewer- 
pipes,  most  commonly  during  winter  and  severe 
frosts,  presumably  from  the  ground-surface  being 
frozen  and  preventing  escape  into  the  streets.  After 
passing  underground,  coal-gas  loses  its  odour,  which 
is  such  a  safeguard  ;  most  of  the  carburetted  hydrogen 
and  marsh-gas  is  absorbed,  and  consequently  the 
proportion  of  carbonic  oxide  is  increased. 

Symptoms. — Gas,  even  when  in  comparatively 
small  proportion  and  just  sufficient  to  cause  an  un- 
pleasant odour,  acts  deleteriously  if  long  breathed, 
and  gives  rise  to  headache  and  general  depression  of 
health.  A  very  slight  escape  of  coal-gas — just  suffi- 
cient to  produce  a  close  smell,  not  like  that  of  gas, 
and  therefore  not  recognisable  as  such — will  cause 
relaxed  or  ulcerated  throat,  probably  from  the 
irritation  of  the  sulphur-compounds. 

In  severe  and  fatal  cases  the  symptoms  which 
have  been  noted  are  headache  ;  nausea  or  vomiting  ; 
vertigo  ;  and  loss  of  consciousness,  passing  into 
deep  coma  and  muscular  prostration,  which  resembles 
the  apoplectic  state,  the  individual  lying  insensible 
and  incapable  of  being  roused,  with  livid  features, 
stertorous  breathing,  and  froth  at  the  mouth.  Death 
usually  occurs  quietly,  in  this  state  of  coma,  but 
occasionally  with  convulsions. 

The  state  of  the  pupils  does  not  seem  to  be  con- 
stant, though  they  are  generally  dilated  before 
death. 

Fatal  Period. — The  fatal  period  of  poisoning 
by  coal-gas  is  extremely  variable,  and  a  remittent 
character  of  the  symptoms  sometimes  gives  rise  to 
fallacious  hopes  of  recovery  in  cases  which  ultimately 
prove  fatal. 

Diagnosis. — The  smell  of  gas  in  the  clothes, 
breath,  and  perspiration,  which  continues  for  a  con- 
siderable time  after  removal  from  the  polluted 
atmosphere,  is  the  best  indication  of  the  cause  of 
the  coma. 

Post-mortem  Appearances. — The  appearances 
are  usually  those  of  poisoning  by  carbonic  oxide, 
with,  in  addition,  the  odour  of  coal-gas,  which  is 
invariably  perceptible  on  section  of  the  body,  espe- 
cially when  the  ventricles  of  the  brain  are  newly  laid 
open.  In  some  cases  the  blood  may  be  dark  in 
colour  ;  usually  it  is  cherry-red,  producing  the  char- 
acteristic appearances  seen  in  carbonic  oxide  poison- 
ing. A  positive  reaction  with  the  spectroscopic  and 
with  the  chemical  tests  for  carboxy-hsemoglobin 
determines  the  cause  of  death.  See  Spectroscope 
IN  Medicine,  Coloured  Plate. 

Treatment. — Instant  removal  from  the  polluted 
atmosphere  is  the  first  thing  to  be  attended  to. 
Attempts  must  then  be  made  to  cause  oxygenation 
of  the  blood,  by  artificial  respiration  and  excitation 
of  the  respiratory  centres,  by  reflex  stimulation  of 
the  face,  chest,  &c.  Pure  oxygen  may  be  ad- 
ministered. As,  however,  the  compound  which 
carbonic  oxide  makes  with  the  colouring-matter  of 
the  blood  is  a  very  stable  one,  and  not  easily  broken 
up  by  the  introduction  of  atmospheric  air  or 
oxygen,  it  not  infrequently  happens  that  these 
measures  prove  of  no  avail.  In  such  cases  it  would 
be  highly  advisable  to  perform  venesection,  and 
then  transfuse  fresh  blood,  a  plan  of  treatment 
which  has  been  found  successful  in  poisoning  by 
carbonic  oxide.  D.  Ferrier. 

J.  Dixon  Mann. 


COARCTATION  (coarcto,  I  straiten).— A  press- 
ing together,  narrowing,  or  stricture  of  any  hollow 
tube,  such  as  the  aorta,  intestine,  or  urethra. 

COCAINE-HABIT.— Habits. 

COCCYGODYNIA  (/cd/c/toj,  the  cuckoo;  and 
bZvvri,  pain). — Synon.  :  Fr.  Coccygodynie  ;  Ger. 
Steissheiizschinerz. 

Description. — This  name  has  been  given  to  a 
peculiarly  severe  and  obstinate  neuralgic  pain  in  the 
neighbourhood  of  the  coccyx,  incited  by  such  actions 
as  defcecation,  walking,  sitting  down,  or  rising  from 
a  recumbent  position.  It  may  arise  from  injury, 
such  as  fracture,  or  luxation,  or  horse-exercise  ;  or 
it  may  be  the  result  of  inflammatory  affections  of 
the  sacro-coccygeal  joint  or  of  the  pericoccygeal 
fibrous  structures.  Coccygodynia  is  also  a  concomi- 
tant symptom  of  many  rectal,  vulval,  vaginal,  and 
uterine  disorders,  being  excited  whenever  any  of 
the  muscles  which  have  their  insertion  in  or  near  to 
the  coccyx  are  brought  into  play.  It  not  infre- 
quently is  a  sequela  to  a  difficult  instrumental  par- 
turition, or  may  be  a  neurotic  condition  associated 
with  gout  or  rheumatism.    Sec  Neuralgia. 

Treatment. — In  cases  where  the  affection  is 
primary,  recourse  must  be  had  to  rest  in  the  lateral 
posture,  anodyne  suppositories  of  extract  of  bella- 
donna and  opium,  and  to  the  careful  regulation  of 
the  bowels.  If  the  pain  be  very  severe,  a  local 
hypodermic  injection  of  morphine  may  have  to  be 
administered.  To  be  successful  in  our  treatment 
we  must,  however,  always  endeavour  to  differentiate 
by  means  of  a  carefully  conducted  systematic  exa- 
mination the  cause  or  causes  which  may  be  at  work, 
and  to  attend  to  the  proper  indications.  Tenotomy 
and  excision  of  the  coccyx  have  not  proved  to  be 
uniformly  successful,  and  should  therefore  only 
be  practised  in  specially  selected  cases.  Attention 
must  be  paid  particularly  to  the  nervous  system, 
and  the  general  nutritive  processes  improved  by  the 
administration  of  arsenic,  quinine,  and  iron. 

John  Harold. 

COLD,  A. — A  popular  name  for  Nasal  Catarrh. — 
See  Nose,  Diseases  of. 

COLD,  Effects  of  Severe  or  Extreme. — 

Introductory. — general  effect  of  exposure  to 
severe  or  extreme  cold  is  to  lower,  even  to  extinc- 
tion, all  vital  activity.  The  blood-vessels,  especially 
the  smaller  arteries  and  capillaries,  after  a  brief 
period  of  congestion,  become  contracted,  the  latter 
to  such  an  extent  as  no  longer  to  permit  the  passage 
of  the  red  corpuscles  ;  the  normal  condition,  com- 
position, and  structural  integrity  of  the  various  tissues 
are  more  or  less  impaired,  or  altogether  destroyed  ; 
the  red  corpuscles  become  first  crenated  and  later 
disorganised  and  broken  up,  the  watery  elements  of 
the  blood  thicken,  and  when  frozen  become  more 
or  less  separated  from  the  saline  and  other  consti- 
tuents ;  and  those  processes  of  chemical  and  physio- 
logical change  which  are  essential  to  every  mani- 
festation of  life,  being  only  possible  within  certain 
very  narrow  limits  of  temperature,  are  hindered  or 
absolutely  prevented. 

The  more  special  effects  vary  in  degree  and  kind  : — 
1st,  with  the  degree  of  cold,  the  duration  of  the 
exposure,  and  the  medium  or  manner  of  application  ; 
2nd,  with  the  part,  and  extent  of  surface  exposed  ; 
and  3rd,  w'ith  the  general  constitution  and  physio- 
logical condition  of  the  sufferer. 
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Moderate  cold,  acting  during  a  short  time,  or 
even  severe  cold  during  a  still  shorter  time,  followed 
I13'  the  glow  of  speedy  reaction,  exercises  a  tonic 
and  stimulating  influence.  If,  however,  the  cold  is 
very  severe,  or  the  exposure  too  long,  the  glow  of 
reaction  does  not  occur,  but  a  sense  of  depression  is 
experienced,  from  which,  at  best,  recovery  takes 
place  but  slowly.  Continued  exposure  to  such  a 
degree  of  cold  as  is  yet  not  incompatible  with  the 
maintenance  of  life  nevertheless  keeps  at  a  low  ebb 
activity  of  nutrition  and  function  alike. 

In  the  case  of  non-hibernating  mammals  cooling 
of  the  body  to  64-4°  F.  is  in  a  few  hours  followed 
liy  death,  unless  artificial  respiration  and  heat  be 
applied.  Reincke  and  Nicolaysen  have  recorded 
cases  of  drunkards  whose  rectal  temperature  was 
as  low  as  76 '4°  F.  owing  to  exposure  to  cold; 
the  patients  were  unconscious,  but  under  treatment 
they  completely  recovered  in  two  or  three  days. 

Dry  cold  is  much  less  readily  injurious  in  its  in- 
fluence than  cold  associated  with  wet.  The  better 
conductor  of  heat  the  medium  is,  the  more  speedily 
and  completely  does  it  reduce  the  temperature  of 
the  part  with  which  it  is  in  contact.  Immersion  in 
water  cools  more  rapidly  than  exposure  to  air  of  the 
same  temperature  ;  and  contact  with  wool,  wood, 
or  metal,  of  the  same  degree  of  coldness,  excites 
in  each  case  a  different  sensation,  and  leads  to  a 
different  result,  or  to  similar  result,  but  with  very 
difierent  rapidity.  Constant  renewal  of  the  medium 
in  contact  hastens  the  cooling  eftect  ;  and  a  con- 
tinuous draught  of  only  moderately  cold  air  may  do 
more  to  chill  than  temporary  exposure  to  an  intensely 
cold  but  still  atmosphere.  If  some  external  part, 
and  a  comparatively  small  extent  of  surface  only, 
be  acted  upon,  the  eftect  may  be  simply  local,  and 
the  general  disturbance  of  the  system  scarcely  ap- 
preciable. But  if  the  whole  body,  or  a  considerable 
extent  of  surface,  or  any  important  internal  organs 
be  acted  upon,  a  proportionately  serious  general 
effect  is  produced. 

The  young  (infants  especially)  and  the  aged  alike 
ill  sustain  exposure  to  cold,  and  are  most  liable  to 
sufl'er,  not  only  from  its  direct  effects,  but  also  from 
the  various  maladies  to  which  it  gives  rise.  The 
feeble,  ill-nourished,  and  broken  in  health,  especi- 
ally the  subjects  of  organic  disease,  or  of  degenera- 
tion due  to  habitual  intemperance,  readily  succumb, 
or  only  slowly  and  imperfectly  recover.  Among 
the  healthy  and  otherwise  vigorous,  hunger,  fatigue, 
sleep,  anxiet)'  of  mind,  fear,  and  mental  depression 
of  whatever  kind,  lower — too  often  even  to  fatal 
issue — the  power  of  resistance  to  the  deadly  influence 
of  cold. 

Local  Effects. — For  local  effects  of  exposure 
to  cold,  see  Chilblain  ;  Frost-bite  ;  and  Gan- 
grene. 

General  Effects. — The  general  effects  and 
symptoms  produced  by  exposure  to  severe  or  extreme 
cold  vary  in  different  cases.  Temporary  exposure 
produces,  first,  a  sense  of  coldness  or  chilliness, 
associated  with  paleness  and  corrugation  of  the  skin 
(the  so-called  cutis  aiiscn'na),  then  shivering  and 
tingling  sensations,  followed  by  numbness  and  di- 
minution of  muscular  activity  and  power.  Healthy 
reaction  restores  more  or  less  quickly  the  normal 
condition.  Prolonged  exposure  to  extreme  cold 
gives  rise  to  a  series  of  symptoms,  graphically  de- 
scribed by  Beaupre  somewhat  as  follows  : — Reaction 
has  a  limit,  and  a  moment  arrives  when  the  powers 
are  exhausted.    Shiverings,  puckerings,  paleness 


and  coldness  of  the  skin,  livid  spots,  muscular  flut- 
terings,  are  symptoms  of  the  shock  given  to  the 
vital  foi'ces  ;  syncope  approaches  ;  the  stiff  muscles 
contract  irregularly  ;  the  body  bends  and  shrinks  ; 
the  limbs  are  half-bent  ;  lassitude  and  languor  invite 
to  repose  ;  a  feeling  of  weight  and  numbness  retards 
the  steps  ;  the  knees  bend  ;  the  sufferer  sinks  down 
or  falls  ;  the  propensity  to  sleep  becomes  irresistible  ; 
everything  grows  strange  ;  the  senses  are  confused  ; 
the  mind  grows  dull,  the  ideas  incoherent,  and  the 
speech  stammering  or  raving  ;  respiration,  at  first 
interrupted,  becomes  slow  ;  the  heart's  action  is 
feeble,  quick,  hard,  irregular,  and  sometimes  pain- 
ful, and  the  pulse  progressively  smaller  ;  the  pupils 
dilate  ;  the  brain  becomes  stupefied  ;  and  finally 
deep  coma  indicates  the  approach  of  death. 

Other  and  somewhat  different  effects  and  sym- 
ptoms, attributable  to  differences  of  circumstances 
and  condition,  have  been  from  time  to  time  observed. 
Distressing  and  almost  intolerable  thirst,  with  loss 
of  appetite  for  food,  is  often  experienced  ;  and  the 
attempt  to  obtain  relief  by  sucking  snow  or  ice 
only  adds  to  the  suffering.  Somnolence  is  by  no 
means  so  constant  an  eftect  as  is  commonly  sup- 
posed—at any  rate  in  the  earlier  stages  and  less 
extreme  cases.  On  the  other  hand,  inability  to 
sleep  has  proved  a  common  cause  of  suftering  and 
consequent  loss  of  strength.  The  manifestations  of 
brain-disturbance  due  to  exposure  to  cold,  varying 
as  they  do  from  dulness,  incoherence,  wandering, 
and  thickness  of  speech  to  raving  delirium,  are 
especially  worthy  of  note,  inasmuch  as  they  resem- 
ble, and  are  liable  to  be  mistaken  for,  the  eft'ects  of 
alcoholic  intoxication. 

Death  from  the  direct  and  immediate  eft'ects 
of  cold  is  rare  in  the  British  Islands  ;  but  it  is  esti- 
mated that  in  the  Russian  Empire,  on  an  average, 
694  deaths  occur  annually  from  this  cause.  The 
length  of  time  during  which  exposure  can  be  sus- 
tained varies  greatly  with  the  condition  of  the  indi- 
vidual and  with  surrounding  circumstances,  as  well 
as  with  the  degree  of  cold.  Under  ordinary  cir- 
cumstances, an  hour's  exposure  to  intense  cold, 
without  due  protection  against  the  loss  of  natural 
heat,  often  suffices  to  determine  a  fatal  result.  At 
the  same  time,  well-authenticated  cases  are  on 
record,  in  which  persons  buried  for  days  in  snow 
have  nevertheless  survived  and  ultimately  recovered 
with  little  permanent  damage. 

Mode  of  Death. — Asphyxia  and  syncope  have 
been  given  as  the  immediate  cause  of  death  from 
exposure  to  severe  cold  ;  the  evidence,  however,  is 
insufficient.  The  true  explanation  appears  to  be 
this — the  chemical  processes  of  the  living  tissues 
of  a  warm-blooded  animal  can  only  take  place 
within  a  certain  range  of  temperature  :  before  the 
minimal  point  (about  6S°F. )  isreached,  the  activity 
of  the  nervous  system  is  profoundly  depressed,  the 
interaction  between  the  component  parts  of  the 
organism  ceases,  physical  and  chemical  changes 
occur  in  the  cells  and  render  life  impossible. 

Anatomical  Characters. — The  appearances 
presented  on  post-mortem  examination  are  somewhat 
differently  described  and  estimated  by  different 
observers  ;  but  none  of  them  are  absolutely  patho- 
gnomonic, and  some  are  as  likely  to  be  produced 
by  e.xposure  of  the  body  after  death  as  during  the 
process  of  extinction  of  life.  Among  the  more 
noteworthy  are  the  following  : — strong  cadaveric 
rigidity  ;  paleness  or  waxy  whiteness  of  skin,  with 
patches  of  more  or  less  bright  redness  about  the  face, 
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neck,  and  limbs,  especially  on  exposed  or  pro- 
minent parts  ;  a  contracted  and  shrunken  condition 
of  the  male  genital  organs  ;  comparative  bloodless- 
ness  of  superficial  and  external  parts  ;  accumulation 
of  blood  in  and  about  the  thoracic  and  abdominal 
viscera  ;  great  distension  of  all  the  cavities  of  the 
heart,  with  more  or  less  clotted  and  often  bright- 
coloured  blood  ;  the  blood  in  other  parts  also 
sometimes  of  brighter  colour  than  usually  seen  on 
post-mortem  inspection  ;  hypersemia  and  congestion 
of  the  lungs  ;  hyperemia  of  the  brain,  overfulness 
of  the  sinuses,  and  excess  of  serous  fluid  in  the 
ventricles,  and  at  the  base,  in  some  cases  ;  in  others, 
comparative  bloodlessness  of  the  surface  of  the 
brain,  and  no  distension  of  the  sinuses  ;  excessive 
fulness  of  the  urinary  bladder  ;  and,  lastly,  separa- 
tion of  the  cranial  bones  along  the  coronal  and 
sagittal  sutures.  The  lines  of  reddish  or  brownish 
staining  along  the  course  of  the  superficial  blood- 
vessels, relied  on  by  some  as  pathognomonic,  are 
certainly  not  so,  inasmuch  as  they  depend  upon 
exosmosis  of  the  colouring-matter  of  the  blood  set 
free  by  disruption  of  the  corpuscles,  which  may  be 
eftected  by  freezing  after  death,  as  well  as  before. 

Treatment. — The  treatment  of  sufferers  from 
the  effects  of  cold  consists  in  the  restoration  of 
warmth,  and  the  rekindling  of  those  processes  by 
which  the  natural  heat  of  the  body  is  maintained. 
But  this  must  be  done  gradually,  and  with  great 
care.  As  in  the  treatment  of  a  frost-bitten  part,  so 
in  the  treatment  of  the  body  generally,  all  sudden 
or  rapid  elevation  of  temperature  must  be  avoided. 
The  sufferer,  divested  of  the  clothing  previously 
worn,  and  wrapped  in  blankets,  should  be  placed 
in  the  recumbent  position  in  a  room  the  air  of 
which  is  dry,  still,  and  cold,  but  capable  of  being 
gradually  warmed.  Gentle  but  continuous  friction 
should  be  made  over  the  trunk  and  limbs,  care 
being  taken  that  rigid  or  frozen  parts  be  not 
damaged  by  rough  manipulation.  At  first,  ice  or 
ice-cold  water  may  be  used  ;  afterwards  dry  rubbing 
with  flannel  or  with  the  hands  is  better  ;  later  still 
some  stimulating  liniment  may  be  employed.  Some 
recommend  immersion  of  the  body  in  a  bath  of 
cold — at  first  ice-cold — water,  the  temperature  of 
which  can  be  gradually  raised.  This  method  would 
seem  easy  and  advantageous,  if  means  are  at 
command.  When  the  sufferer  can  swallow,  warm 
gently  stimulating  drinks— as  tea,  coffee,  aromatic 
infusions,  beef-tea,  or  soup — may  be  given,  at  first 
without,  but  later  with  some  wine  or  spirit.  Alcohol, 
though  useless  or  injurious  if  taken  to  fortify  against 
cold,  is  useful  and  beneficial  when  judiciously 
administered  as  a  restorative  after  exposure.  In 
all  cases  of  insensibility  and  even  apparent  death 
from  cold,  every  effort  must  be  made  to  restore 
animation  ;  artificial  respiration  should  be  performed, 
and  the  attempt  must  be  persevered  in  for  a  con- 
siderable time  before  being  given  up  as  hopeless. 
It  is  often  difficult,  sometimes  impossible,  to  judge 
whether  life  is  absolutely  extinct  or  not.  And 
while,  on  the  one  hand,  it  is  important  that  the 
temperature  be  not  raised  too  quickly,  lest  reaction 
should  be  too  strong  or  dangerously  irregular,  on 
the  other  hand  it  is  equally  if  not  more  important 
that  the  needful  measures  be  adopted  without  delay, 
and  carried  out  not  too  slowly,  lest  the  chance  of 
revival  should  be  lost.  In  the  less  severe  cases, 
restoration  of  warmth  may  be  comparatively  quickly 
accomplished.  The  state  of  the  bladder  should 
always  be  examined,  and  relief  afforded,  if  needful, 


by  aid  of  the  catheter.  Attention  to  the  general 
health  is  often  requisite  for  long  after  recovery  frimi 
the  more  immediate  effects  of  exposure  has  taken 
place.  Rest,  good  nourishment,  and  tonics  are 
indicated. 

Cold  as  a  Cause  of  Disease. — As  a  predis- 
posing and  exciting  cause  of  disease,  cold  proves,  in 
the  British  Islands,  year  by  year,  more  fatal  in  its 
effects  probably  than  any  other  single  condition  or 
influence.  Any  considerable  fall  in  the  thermometer 
below  the  average  standard  during  the  colder 
months  of  the  year  is  constantly  followed  by  a 
corresponding  rise  in  the  death-rate,  and  an  increase 
in  still  greater  proportion  in  the  amount  and 
extent  of  sickness  and  suffering.  The  Reports  of 
the  Registrar-General  clearly  prove  this,  so  far  as 
the  death-rate  is  concerned.  A  striking  instance 
may  be  quoted.  In  the  week  ending  December  19, 
1863,  in  the  London  district,  1,291  deaths  were 
registered.  Severe  frost  set  in,  and  in  the  week 
ending  January  9,  1864,  the  number  rose  to  1,798. 
The  week  following,  ending  January  16,  no  fewer 
than  2,427  deaths  were  registered.  This  enormous 
increase  could  be  attributed  to  no  other  cause  than 
the  eff'ects  of  the  severe  cold  which  prevailed. 
The  Registrar-General  also  shows  that  after  the  age 
of  from  twenty  to  forty  the  mortality  from  cold 
increases  in  something  like  a  definite  ratio  with 
increasing  years. 

General  depression  of  the  vital  powers,  congestion 
and  functional  derangement  of  various  internal 
organs — the  lungs,  liver,  and  kidneys — catarrhal 
and  other  forms  of  inflammation  of  the  mucous 
membranes,  especially  of  the  respiratory  tract,  but 
also  of  the  intestinal  canal  and  bladder,  paralysis 
from  central  or  peripheral  lesion,  together  with 
rheumatism,  chilblain,  frost-bite,  and  gangrene, 
constitute  the  list  of  maladies  most  commonly  caused 
and  fostered  by  exposure  to  the  influence  of  cold. 

Arthur  E.  Durham. 
jNI.  S.  Pembrey. 

COLD,  Therapeutic  Use  of.  —  General 
Principles. — The  general  effects  of  cold,  how- 
ever applied,  are  to  lower  temperature,  to  diminish 
sensibility,  and  to  contract  the  tissues  and  vessels. 
The  cold  bath  and  cold  sponging  alike  have  the 
effect  of  lowering  the  temperature  of  the  body. 
The  fall  of  temperature  sometimes  is  but  transient, 
reaction  setting  in  and  heat  of  surface  returning 
when  the  body  is  withdrawn  from  the  cooling 
medium.  At  other  times  the  temperature  does  not 
rise  to  the  same  extent  after  the  individual  is 
removed  from  the  bath.  Cold  baths  and  their 
uses  are  treated  of  in  another  article  {sec  Baths), 
but  attention  may  here  be  drawn  to  the  practice  of 
cold  sponging  over  the  surface  as  an  efficacious 
means  of  lowering  preternatural  heat  and  relieving 
dryness  of  the  skin  during  fever.  The  addition  of 
enough  solution  of  potassium  permanganate  to 
give  a  slight  purple  tinge  to  the  water  makes  it 
especially  refreshing  to  the  patient.  Reduction  of 
hyperpyrexia  by  means  of  cold  is  now  a  well- 
established  therapeutic  method.  Sec  Fever  ; 
Temperature  ;  and  Febrifuges. 

Methods  of  Application  and  Uses.— 
There  are  several  methods  of  applying  cold  thera- 
peutically : — 

I.  Cold  Affusion  and  Wet  Packing.— In 
many  nervous  affections,  such  as  maniacal  delirium, 
chorea,  and  hysteria,  cold  douches,  shower-baths, 
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and  affusions  are  valuable  as  restorative  and  curative 
agents. 

To  resuscitate  those  who  are  in  danger  of  death 
from  a  narcotic  such  as  chloroform  or  opium, 
slapping  the  patient  severely  with  a  cold  wet  towel 
is  an  efficient  method.  In  sunstroke,  cold  affusion 
over  the  head  and  neck  may  be  resorted  to,  pro- 
vided the  skin  be  not  cold  and  clammy,  and  the 
patient  in  a  syncopal  state.  In  conditions  of 
nervous  spasm — of  the  larynx,  for  example — cold 
douches  over  the  neck  may  prove  useful.  In  cases 
(if  extreme  debility,  with  damp  cool  skin,  low 
muttering  delirium,  and  very  feeble  pulse,  cold 
afl'usions  are  dangerous. 

In  some  cases  of  fever,  where  for  any  cause  a 
cold  bath  is  objectionable,  the  patient  may  be 
wrapped  in  a  wet  sheet  and  then  covered  with  a 
few  blankets.  The  sheet  as  it  becomes  heated  may 
be  changed  for  one  fresh  and  cold,  or  very  cold 
water  may  be  squeezed  from  a  sponge  over  the 
sheet  as  the  patient  lies  rolled  up  in  it  on  a  water- 
proof cloth.  Allowing  fragments  of  ice  slowly  to 
melt  on  the  sheet  which  covers  the  patient  is,  in 
the  writer's  experience,  a  successful  way  of  treating 
the  hyperpyrexia  of  acute  rheumatism.  The  cases 
best  suited  for  treatment  by  the  wet  pack  are  those 
where  the  skin  is  very  dry  and  hot,  and  the 
patient  exceedingly  restless  and  delirious. 

2.  Cold  Compresses,  Ice-Bags,  Irriga- 
tions, Lotions,  and  Injections. — Cold  maybe 
continuously  applied  with  a  view  to  abating  undue 
heat  of  a  part  of  the  body.  Iced-water  rags  or 
compresses  may  be  placed  over  an  inflamed  throat, 
or  on  the  head  in  inflammation  of  the  brain.  In 
acute  pneumonia  Niemeyer  recommended  the  use 
of  cloths  wrung  out  in  cold  water,  and  applied  so 
as  to  cover  the  chest,  and  especially  the  affected 
side.  These  compresses  are  repeated  every  five 
minutes.  Pain  and  dyspn(ea  are  much  relieved  ; 
sometimes  the  temperature  falls  a  degree.  The 
necessity  of  having  to  change  the  compress  so 
often,  and  thus  disturb  the  patient,  is  a  great 
objection  to  this  mode  of  applying  cold.  To  avoid 
this  disadvantage  a  bag  of  ice  is  sometimes  applied 
over  the  inflamed  lung.  A  frozen  compress  over 
the  caecum  is  useful  to  stay  peristalsis  and  check 
hajmorrhage  in  typhoid  fever. 

A  powerful  sedative  and  antiphlogistic  effect  of 
cold  can  be  obtained  by  irrii;ation  ;  i.e.  allowing 
cold  water  to  fall  drop  Ijy  drop  on  a  cloth,  so  as  to 
keep  it  continually  wet  with  fresh  supplies  of 
water.  This  may  be  done  by  suspending  over  the 
part  to  be  irrigated  a  bottle  of  water,  in  which  a  few 
pieces  of  ice  may  Ije  put ;  one  end  of  a  skein  of 
cotton,  well  wetted,  is  then  allowed  to  hang  in  the 
water,  while  the  other  end  is  brought  over  the  side 
of  the  bottle.  This,  acting  as  a  siphon,  causes  a 
continual  dropping  upon  the  part  to  be  irrigated. 
In  injuries  of  joints  this  process,  which  abstracts 
heat  gradually  and  without  disturbance  of  the  part, 
is  most  valuable.  Irrigation  of  the  shaven  scalp  in 
cases  of  meningitis  is  carried  out  by  applying  a  cap 
of  india-rubber  or  coil  of  tuljing  over  the  head  and 
back  of  neck,  so  arranged  that  a  current  of  cooled 
water  may  flow  continuously  through  it.  Where 
pounded  ice  is  applied  to  the  head  in  a  Ijladder, 
this  should  be  suspended  by  a  string  from  the 
liedstead,  so  that  the  head  of  the  patient  may  not 
have  to  sustain  the  weight  of  the  bag  and  its  con- 
tents. Five  ounces  of  sal  ammoniac  and  five 
ounces  of  nitre  in  a  pint  of  water  will  form  an 


efficient  cooling  mixture,  which  can  be  applied  in  a 
bladder  when  ice  is  not  at  hand.  The  ice-bag, 
and  cold-water  compresses  renewed  every  three 
minutes,  have  been  used  as  an  appliance  to  strangu- 
lated hernia,  and  to  prolapsed  rectum,  to  I'educe 
the  volume  of  the  part  and  so  facilitate  reduction. 
Care  must  be  taken  that  the  cold  application  be 
not  continued  so  long  as  to  cause  gangrene.  Cold 
wet  compresses  should  not  be  applied  over  dry 
bandages  with  which  wounded  or  broken  parts  are 
secured.  Several  cases  are  recorded  where  a  hand 
or  arm  has  become  gangrenous  in  consequence  of 
having  been  bound  up  with  dry  bandages,  and  then 
treated  with  cold-water  compresses.  The  dry 
bandages,  as  they  become  wet,  contract  tightly  on 
the  limb  and  stop  the  circulation.  Ice-bags  must 
be  carefully  watched  to  see  that  no  injurious  effect 
occurs. 

A  mixture  made  of  spirit  of  wine  and  water,  or 
of  eau  de  Cologne  and  water,  is  a  simple  form  of 
cooling  lotion.  The  spirit  evaporates  and  so  carries 
off  heat  from  the  surface.  One  fl.  oz.  of  rectified 
spirit  to  15  of  water  makes  a  good  spirit-lotion, 
and  the  addition  of  4  drachms  of  nitrate  of  potas- 
sium, or  chloride  of  ammonium,  will  add  to  its 
cooling  and  sedative  effect.  4  drachms  of  the 
chloride  of  ammonium  with  half  a  fluid  ounce  of 
diluted  acetic  acid,  and  the  same  quantity  of 
rectified  spirit,  in  15  fl.  oz.  of  camphor  water,  is 
another  form  for  a  very  serviceable  lotion.  These 
lotions,  applied  by  means  of  a  piece  of  soft  rag  or 
lint  over  the  skin,  act  as  refrigerants,  cooling  the 
head  when  it  is  hot  or  painful.  Cold  water,  and 
cold  lotions  of  vinegar  and  water,  are  familiar 
means  for  stopping  hfemorrhage. 

In  cases  of  severe  uterine  hcemorrhage,  injections 
of  ice-cold  water  into  the  vagina,  or  into  the  rectum, 
frequently  succeed  in  checking  the  bleeding.  If  the 
cold  injection  fail,  hot  water  (Ilo°-I20°  F. )  may  be 
tried  in  its  place.  In  cases  of  bleeding  internal 
piles,  an  injection  of  cold  water,  after  the  action  of 
the  bowels,  braces  the  parts  and  constringes  the 
bleeding  vessels.  Iced  water  has  been  used  in  the 
form  of  antipyretic  enemata. 

3.  Dry  Cold.  Uses  of  Ice.  —  Professor 
Esmarch,  in  cases  of  fracture,  and  in  various  forms 
of  traumatic  inflammation,  has  applied  ice  for  periods 
of  twenty  or  thirty  days  with  the  best  results. 
Minor  cases  of  bruise  with  inflammation  may  be 
treated  by  cold  employed  in  the  form  of  a  common 
bottle  filled  with  cold  water  and  kept  pressed 
against  the  part.  After  operations  upon  the  eye, 
the  extraction  of  cataract,  for  example,  a  small  ice- 
bag  is  very  useful  in  relieving  pain  and  keeping 
down  inflammation. 

Ice-bags  placed  along  the  course  of  the  spine  have 
been  found  effectual  remedies  in  many  forms  of 
nervous  disorder.  In  cases  of  epilepsy,  where  the 
circulation  is  sluggish,  the  hands  and  feet  being  al- 
ways clammy  and  cold,  an  india-rubber  bag  of  ice 
applied  along  the  spine  has  been  found  to  restore 
warmth,  at  the  same  time  relieving  headache  and 
symptoms  of  incipient  paralysis.  Cold  to  the  spine 
is  asserted  by  Dr.  Chapman  to  lessen  the  excito- 
motor  power  of  the  cord.  In  the  severe  pain  of  an 
inflamed  ovary  or  testicle  ice  in  a  bag  may  often  be 
employed  beneficially  as  an  anodyne. 

Lumps  of  ice  swallowed  are  invaluable  in  arrest- 
ing hremorrhage  from  the  throat  and  stomach.  In 
tonsillitis  and  diphtheria  a  small  piece  of  ice  in  the 
mouth  tends  to  reduce  inflammation  and  cool  the 
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throat  of  the  patient.  Obstinate  vomiting  can  often 
be  checked  by  swallowing  fragments  of  ice. 

Cold  as  an  Anaesthetic. — This  is  now  almost 
superseded  by  the  use  of  cocaine  (see  Anaesthesia, 
Local),  but  is  occasionally  employed  in  the  form  of  a 
spray  of  ether.  When  the  jet  is  turned  on  to  the  skin, 
a  marked  degree  of  local  anaesthesia  is  produced,  but 
not  enough  for  surgical  purposes.  By  driving  over 
the  ether  under  atmospheric  pressure,  however,  the 
surgeon  can  produce  cold  even  6°  below  zero  ;  and 
by  directing  the  spray  upon  a  half-inch  test-tube 
containing  water,  he  can  produce  a  column  of  ice  in 
two  minutes.  Such  operations  as  the  removal  of 
small  tumours,  opening  abscesses,  and  inserting 
sutures  may  be  thus  painlessly  performed. 

John  C.  Thorowgood. 

COLEY  S  FLUID.— 5«£  Erysipelas,  Curative. 

COLIC— Synon.  :  Fr.  Colique  ;  Ger.  DieKolik. 

Definition. — Originally  having  reference  only  to 
pain  in  the  large  intestine  (rb  k6\ou,  debased  deriva- 
tive kco\ik6s),  the  term  colic  has  been  extended  in  a 
vague  but  useful  way  to  include  all  pains  in  the  ab- 
domen which  have  the  following  characters  : — The 
pain  is  usually  severe,  and  is  described  by  the  epithets 
sharp,  griping,  cutting,  tearing,  stretching,  or  twist- 
ing. It  is  paroxysmal,  either  completely  ceasing  at 
intervals,  or  rising  and  falling  in  severity.  With  a 
few  exceptions  it  is  not  attended  with  pyrexia.  In 
most  instances,  if  not  in  all,  it  is  due  to  violent  and 
irregular  contraction  of  unstriped  muscular  tissue. 

/Etiology. — Pain  as  thus  defined  may  have  its 
origin  in  stomach,  intestine,  gall-bladder  and  bile- 
ducts,  kidney  and  ureter,  and  pancreas. 

1.  Pain  arising  from  disease  of  the  stomach 
seldom  has  the  characters  of  colic.  But  colic  may 
occur  in  cases  of  pyloric  obstruction  from  any  cause, 
when  the  stomach-wall  is  hypertrophied,  and  also, 
though  rarely,  in  association  with  hyperchlorhydria, 
in  which  condition  it  is  possible  that  the  pain  is  due 
to  pyloric  spasm.  The  gastric  crises  of  tabes  dor- 
salis  may  be  included  under  this  head. 

2.  In  the  intestine  colic  occurs  under  many  con- 
ditions. A  common  cause  is  lead-poisoning,  which 
affords  the  best  example  of  the  characteristic  pain 
due  to  spasm  of  portions  of  the  bowel.  Brass- 
workers  also  are  liable  to  colic  (see  Brass-Poison- 
ING).  Similar  pain  is  produced  by  the  violent  peri- 
stalsis which  is  excited  by  the  presence  of  hard 
frecal  matter,  undigested  food,  foreign  bodies,  or 
flatus  in  large  quantity.  In  all  forms  of  intestinal 
obstruction  the  pain,  in  an  early  stage  at  all  events, 
is  of  the  nature  of  colic.  It  is  produced  by  many 
purgatives.  It  occurs  also  in  inflammatory  condi- 
tions of  the  bowel,  in  the  enteritis  due  either  to  the 
ingestion  of  irritating  or  indigestible  material, 
unripe  or  over-ripe  fruit,  or  decomposing  food  (see 
PoisoNOt^s  Food),  or  to  exposure  to  chill  ;  in  the 
enteritis  of  children  often  produced  by  improper 
feeding  ;  in  dysentery  and  ulcerative  colitis,  in  cholera 
(Asiatic  and  English),  and  in  mucous  colitis.  Attacks 
of  colic  may  occur  in  the  neighbourhood  of  the 
right  iliac  fossa  without  pyrexia,  and  these  have  been 
attributed  to  spasm  of  the  wall  of  the  vermiform 
appendix  excited  by  a  concretion  or  an  accumu- 
lation of  mucus.  Typical  colic  also  occurs  in 
Henoch's  form  of  purpura,  possibly  produced  by 
hcemorrhage  into  the  bowel-wall  (see  Purpura). 
The  nervous  system  also  may  be  a  factor.  Thus  in- 
testinal pain  is  sometimes  a  manifestation  of  the 
hysterical  condition,  and  severe  attacks  may  occur 


in  association  with  angio-neurotic  oedema  (see 
Angio-neurotic  oedema).  It  is  possible  also  that 
gout  and  rheumatism  may  favour  the  occurrence  of 
colic,  though  there  is  no  justification  for  considering 
either  of  these  blood-states  as  an  immediate  cause. 

3.  Biliary  colic  is  a  common  and  severe  form. 
It  is  due  to  the  passage  or  impaction  of  a  gall-stone 
in  the  cystic  duct  or  common  bile-duct. 

4.  Renal  colic  is  equally  common  and  severe. 
In  its  typical  form  it  is  produced  by  the  passage  of  a 
calculus  down  the  ureter,  but  in  many  cases  of  renal 
colic  the  calculus  is  too  large  for  descent,  and  it 
remains  in  the  pelvis  of  the  kidney  or  perhaps  be- 
comes engaged  in  the  commencement  of  the  ureter. 
It  must  be  remembered  that  a  pain  which  closely 
simulates  that  of  a  true  renal  colic  may  be  of  the 
nature  of  neuralgia,  and  that  similar  attacks — 
'  Dietl's  crises  ' — are  sometimes  associated  with  a 
movable  or  floating  kidney. 

5.  Pancreatic  colic,  a  rare  occurrence,  is  pro- 
duced by  the  passage  or  impaction  of  a  calculus  in 
the  pancreatic  duct. 

Symptoms. — Pain  having  the  general  characters 
of  colic  thus  occurs  as  a  symptom  of  a  large  number 
of  disorders,  but  the  special  characters  belonging  to 
the  different  groups  must  be  recognised.  (l) 
Gastric  colic  is  localised  in  the  epigastrium.  In 
cases  of  pyloric  obstruction  it  may  be  clearl)'  paro- 
xysmal, and  peristaltic  waves  passing  from  left  to 
right  along  the  stomach  may  be  visible,  or  gently 
rounded  eminences  may  appear  and  disappear.  In 
hyperchlorhydria  any  pain  of  the  nature  of  colic  is 
uncommon,  but  a  severe  spasmodic  pain  is  occasion- 
ally met  with,  which  is  apparently  independent  of 
organic  disease  of  the  stomach.  Such  attacks  are 
usually  felt  to  the  left  of  the  middle  line,  and  they 
may  be  located  under  the  left  costal  margin  near  the 
apex  of  the  heart.  (2)  Intestinal  colic  is  most  com- 
monly felt  in  the  umbilical  region,  but  it  may  shift 
from  place  to  place,  as  the  bowel  moves  and  as 
different  parts  become  affected.  The  following  two 
classes  must  be  recognised  : — (a)  Lead-colic. — The 
paroxysms  of  pain  are  severe  and  the  patient  may 
writhe  and  cry  aloud.  Between  the  paroxysms  and 
after  the  subsidence  of  all  acute  pain,  there  remains 
a  feeling  of  soreness  or  dull  aching  which  is  fre- 
quently limited  to  one  side  of  the  abdomen.  Some- 
times relief  is  obtained  by  pressure,  but  in  severe 
cases  the  abdomen  often  becomes  too  tender  to  be 
handled.  As  a  rule  the  abdominal  wall  is  rigid  and 
retracted,  and  peristalsis  is  not  visible.  Obstinate 
constipation  is  the  rule,  and  an  action  of  the  bowels, 
if  obtained,  is  not  necessarily  a  signal  of  relief. 
Flatus,  however,  may  be  passed  either  naturally  or 
after  an  enema.  Vomiting  is  usually  associated 
with  the  height  of  the  attack.  The  amount  of  urine 
is  diminished.  The  face  is  commonly  pale  and  ex- 
pressive of  suffering,  and  perspiration  often  breaks 
out  after  a  paroxysm  of  pain.  Pyrexia  is  exceed- 
ingly rare.  The  pulse  is  seldom  quickened,  and  it 
is  often  diminished  in  frequency  :  it  may  be  enfee- 
bled, but  sometimes  its  tension  is  raised.  The  radial 
pulses  and  the  pupils  are  said  to  be  often  unequal. 
There  may  be  a  history  of  previous  colic,  other 
evidence  of  lead-poisoning  may  be  present,  and  the 
characteristic  blue  line  on  the  gums  will  certainly  be 
observed.  A  lead-colic  with  hourly  or  even  more 
frequent  paroxysms  of  pain,  obstinate  constipation, 
and  vomiting,  may  persist  for  some  days  or  a  week 
or  more,  but  it  yields  to  treatment  and  need  not 
give  rise  to  anxiety.    See  Lead-Poisoxing. 
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{b)  When  due  to  the  presence  of  hard  fajcal  mat- 
ter, flatus,  or  indigestible  material,  the  colic  has  the 
same  characters  as  when  due  to  lead,  but  it  is  far 
less  severe  and  relief  is  quickly  obtained  by  an  action 
of  the  bowels  or  even  by  the  pass-age  of  flatus. 
Vomiting  is  uncommon.  The  pulse  is  little,  if  at  all,  , 
affected.  The  abdomen  tends  to  become  distended 
rather  than  rigid  and  retracted,  and  the  distension 
of  some  portion  of  the  bowel,  especially  the  caecum, 
may  often  be  seen  or  recognised  by  its  tympanitic 
note  on  percussion.  There  is  sometimes  constipa- 
tion which  requires  energetic  treatment,  but  there  is 
often  diarrhoea,  and  such  cases  pass  under  the  head- 
ing of  enteritis.  In  the  case  of  infants,  colic  is  mani- 
fested by  restlessness,  screaming,  drawing  up  of  the 
legs,  rigidity  or  distension  of  the  abdomen,  and 
vomiting,  and  there  is  usually  constipation  with  an 
occasional  attack  of  diarrhcea,  or  an  excessive  dis- 
charge of  uric  acid  in  the  urine. 

Appendicular  colic  is  usually  limited  to  the  right 
iliac  fossa,  Init  it  is  sometimes  felt  above  this  region 
and  in  the  right  flank.  It  may  be  attended  with 
vomiting,  but  there  is  no  pyrexia.  Tenderness  at 
'  McBurney's  point '  is  commonly  present. 

(3)  In  biliary  colic  the  pain  is  often  accurately 
localised  below  the  right  costal  margin  in  the 
region  of  the  gall-bladder,  but  it  may  be  more 
widely  diffused  over  the  right  hypochondrium  and 
lower  thoracic  region  and  about  the  angle  of  the 
right  scapula.  .Sometimes  it  extends  over  the 
epigastrium  or  up  to  the  right  shoulder  and  in  rare 
cases  even  to  the  left  shoulder.  The  pain  is  usually 
mure  intense  than  in  intestinal  colic,  and  may  be 
agonising.  It  is  attended  with  vomiting,  sweating, 
and  collapse.  Often  there  is  shivering,  and  this  is 
sometimes  associated  with  a  rise  of  temperature  to 
103"  F.  or  more,  so  that  a  suspicion  of  malaria  may 
arise.  There  is  often  tenderness  on  deep  pressure 
under  the  right  costal  margin,  and  a  distended  gall- 
bladder may  be  felt.  Jaundice  occurs  if  the  common 
bile-duct  is  blocked,  and  search  should  be  made  for 
gall-stones  by  careful  sifting  of  the  stools.  Such  an 
attack  of  pain  may  last  for  an  hour  or  so,  and  may 
not  be  repeated  ;  or  a  series  of  attacks  may  occur 
with  but  slight  intermissions  for  a  week  or  more, 
and  the  association  of  such  continued  pain  with 
severe  vomiting  may  in  itself  be  a  danger  in  weakly 
individuals. 

(4)  A  renal  colic  commences  in  the  flank,  and,  in 
typical  cases  associated  with  the  actual  descent  of  a 
calculus  into  the  bladder,  it  may  be  observed  to 
pass  down  the  course  of  the  ureter  and  is  felt  in  the 
testicle  and  inner  side  of  the  thigh.  In  other  cases 
when  the  calculus  does  not  leave  the  pelvis  of  the 
kidney,  the  pain  I'emains  more  nearly  limited  to  the 
flank  occupying  both  anterior  and  posterior  aspects, 
so  that  if  further  evidence  is  wanting  it  may  be 
difficult  on  the  right  side  to  distinguish  it  from  a 
biliary  colic.  In  rare  cases  the  pain  has  been 
referred  to  the  opposite  kidney.  The  pain  is  as 
intense  as  in  biliary  colic.  It  is  similarly  accom- 
panied with  vomiting,  sweating,  shivering,  and 
collapse,  but  pyrexia  is  less  common.  Micturition 
is  usually  frequent  and  may  be  painful,  and  the 
urine  often  contains  blood.  The  affected  flank  is 
tender.  An  attack  may  last  for  an  hour  or  it  may 
continue  for  a  day  or  two.  Sudden  relief  is  some- 
times experienced  as  the  stone  passes  into  the 
l)Iadder.  The  influence  of  bodily  movement  in 
precipitating  an  attack  of  renal  colic  may  sometimes 
be  noted.    If  a  calculus  remains  in  the  kidney,  the 


presence  of  albumen,  pus,  blood,  and  crystals  of 
uric  acid  or  calcium  oxalate  in  the  urine  may  be  an 
important  aid  in  diagnosis.  See  Renal  Calculus. 

(5)  The  pain  produced  by  a  pancreatic  calculus  is 
deeply  situated  in  the  epigastrium,  with  a  tendency 
to  radiate  towards  the  spine  and  the  left  scapula. 
It  may  be  indistinguishable  from  biliary  colic,  but  in 
comparison  with  this  it  is  exceedingly  rare.  As  a 
rule  no  other  symptoms  are  present,  but  if  secondary 
change  is  set  up  in  the  pancreas  there  may  be 
wasting  with  loose  stools  containing  fatty  acids, 
or  glycosuria.  By  blocking  of  the  duct  a  cyst  may 
be  subsequently  developed.  See  Pain  in  Visceral 
Disease. 

Diagnosis. — Colic  is  thus  a  symptom  common  to 
many  morbid  conditions.  Of  many  of  these  dis- 
orders which  have  been  already  enumerated,  the 
nature  is  obvious.  But  in  others  the  pain  may  be 
for  a  time  the  only  symptom,  and  it  may  be  diflicult 
to  ascertain  its  origin.  The  distinction  between 
these  five  forms  of  colic  is  made  (l)  from  the 
previous  history  of  the  patient,  (2)  from  the  position 
of  the  pain,  (3)  from  the  presence  or  absence  of 
other  signs  or  symptoms  pointing  to  gastric,  intes- 
tinal, biliary,  renal,  or  pancreatic  disease.  The 
occasional  difficulty  in  distinguishing  between  a 
biliary  and  a  renal  colic  in  the  right  side  has  been 
mentioned.  Difficulty  may  also  be  experienced  in 
the  case  of  appendicular  colic,  when  the  pain  is  not 
accurately  localised  in  the  right  iliac  fossa  {see 
Appendicitis).  In  gastric  pain  the  existence  of 
tabes  dorsalis  in  an  early  stage  must  never  be 
overlooked.  The  association  of  colic  with  con- 
stipation and  the  passage  of  mucus  forms  a  definite 
type  of  disease  (mucous  colitis)  (see  Colitis,  6. 
Mucous  Colitis).  The  most  important  point,  however, 
in  view  of  the  necessity  of  early  surgical  interference 
is  the  distinction  between  the  various  forms  of  colic, 
especially  simple  intestinal  colic,  and  the  early 
pains  of  intestinal  obstruction.  In  many  cases 
neither  the  history  of  the  patient  nor  the  position  of 
the  pain  serves  as  a  reliable  guide,  and  a  diagnosis 
of  intestinal  obstruction  must  rest  on  greater  con- 
stitutional disturbance,  rapid  pulse,  dryness  of  the 
tongue,  facial  expression,  absolute  constipation, 
more  urgent  vomiting,  greater  tendency  to  disten- 
sion of  the  abdomen,  and  visible  peristalsis.  On 
the  other  hand  the  passage  of  flatus  in  non- 
ijbstructive  forms  of  colic  must  be  remembered.  In 
infants  showing  colic,  the  possibility  of  intussuscep- 
tion must  be  borne  in  mind,  and  the  occurrence  of 
frequent  straining,  the  passage  of  blood,  and  the 
presence  of  an  abdominal  tumour  should  be 
recognisable. 

Treatme.n'T. — In  severe  colic  from  any  cause, 
opium  or  morphine  (hypodermically)  must  be  used, 
and  in  most  cases  this  may  be  supplemented  with 
advantage  by  the  local  application  of  warmth. 
This  treatment,  however,  is  directed  merely  to  the 
immediate  relief  of  pain,  and  it  has  limitations. 
The  origin  of  the  pain  must  be  ascertained,  and  so 
far  as  possible  the  primary  disease,  whether  gastric, 
intestinal,  biliary,  pancreatic,  or  renal,  must  receive 
appropriate  treatment.  More  particularly  in  an 
intestinal  colic  whether  due  to  lead-poisoning  or  to 
irritating  or  indigestible  material,  though  morphine 
is  often  necessary  and  beneficial,  attempts  should  be 
made  from  the  first  to  obtain  a  free  action  of  the 
bowels.  For  this  purpose  an  ounce  of  castor  oil 
guarded  by  the  addition  of  15  minims  of  tincture  of 
opium  should  be  given  and  repeated  if  necessary,  or. 
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if  vomiting  interferes  with  this,  enemata  should  be 
used.  But  cautious  observation  is  required  if  there 
is  any  ground  for  suspecting  the  existence  of 
intestinal  obstruction. 

Herbert  P.  Hawkins. 

COLITIS.— Synon.  :  Fr.  Colite ;  Ger.  Ent- 
ziindimg  der  Schleimhaiit  des  Kolojis. 

Definition. — Under  the  heading  colitis  are 
collected  a  large  number  of  diverse  conditions, 
which  are  loosely  linked  together  by  the  presence 
of  some  degree  of  inflammation  of  the  colon.  Six 
groups  may  be  recognised. 

1.  Catarrhal  Colitis  without  ulceration. 
{d)  The  early  stage,  or  it  may  be  one  distinct  form,  of 
tropical  dysentery  falls  under  this  head,  {b)  Apart 
from  this  specific  affection  a  simple  colitis  is  uncom- 
mon, but  in  cases  which  are  described  under  the 
term  '  enteritis,'  and  which  have  the  same  causation 
as  that  condition,  the  colon  is  often  affected  as  well 
as  the  small  intestine.  In  some  such  cases  it  may 
be  inferred  from  the  situation  of  the  pain  and 
tenderness  that  the  colon  is  indeed  the  chief  seat  of 
the  trouble.  This  form  is  not  uncommon  in 
measles  ;  and  persons  who  have  suffered  from  true 
dysentery  are  particularly  liable  to  attacks  of  simple 
colitis.  The  main  symptom  is  diarrhoea,  which  may 
be  accompanied  by  the  passage  of  blood  and  mucus. 
There  is  griping  pain,  tenderness  in  some  part  of 
the  course  of  the  colon,  a  furred  tongue,  and  some- 
times pyrexia.  The  condition  is  seldom  severe, 
and  a  quick  recovery  in  all  but  the  dysenteric  cases 
is  the  usual  termination,  {c)  A  similar  colitis  may 
be  set  up  by  the  medicinal  use  of  mercury  and 
arsenic  in  large  doses,  {d)  The  diarrhcea  which  is 
apt  to  occur  in  association  with  septicemia,  pyasmia, 
chronic  nephritis,  and  more  rarely  pneumonia,  may 
arise  from  colitis,  and  after  death  the  mucous 
membrane  of  the  colon  may  show  hypertemia, 
swelling,  and  hfemorrhages. 

2.  Ulceration  of  the  Colon. — («)  Inflamma- 
tion and  ulceration  of  the  colon  occur  in  typhoid  fever 
and  dysentery,  and  as  a  result  of  tuberculosis  and 
carcinoma.  (/-')  The  colitis  of  septicaemia,  pyasmia, 
chronic  nephritis,  and  pneumonia  may  pass  on  to 
the  formation  of  ulcers,  (c)  In  chronic  nephritis, 
more  particularly  in  the  interstitial  form  of  the 
disease,  ulcers  occasionally  occur  both  in  colon  and 
in  small  intestine,  when  there  is  but  little  appear- 
ance of  a  general  colitis.  Such  ulcers  may  possibly 
arise  from  haemorrhage  into  the  submucous  tissue 
and  subsequent  necrosis  of  the  mucosa.  The  im- 
portance of  this  condition  lies  in  the  fact  that  it 
may  be  the  cause  of  death  by  perforation  and 
peritonitis.  [d)  Ulceration,  especiaHy  in  the 
ciKCum,  is  a  common  occurrence  when  the  bowel  is 
much  distended  as  a  result  of  long-continued  ob- 
struction. In  such  cases  perforation  readily  occurs, 
and  the  symptoms  of  obstruction  are  then  replaced 
by  those  of  a  general  peritonitis.  («)  Ulceration 
arising  in  the  solitary  follicles  is  occasionally  found 
in  the  post-vwytem  room  in  cases  of  severe  intestinal 
disease  of  any  kind.  Such  a  follicular  ulceration  is 
probably  a  late  phenomenon,  and  it  has  no  clinical 
importance.  ( /)  Rare  cases  have  been  recorded  of 
ulceration  of  the  colon  in  connection  with  chronic 
cerebral  or  spinal  disease,  and  it  is  possible  that  it 
is  dystrophic  in  origin,  {g)  Ulcers  arise  also  by 
vascular  disturbance.  Thus  the  venous  hypersemia 
which  occurs  in  cirrhosis  of  the  liver  may  lead  to 
ulceration  both  of  large  and  small  intestine.  Em- 


bolism, thrombosis,  and  atheromatous  narrowing  of 
mesenteric  arteries  are  also  rare  causes,  but  they 
are  apt  to  produce  gangrene  of  the  bowel-wall 
rather  than  localised  ulceration. 

3.  Ulcerative  Colitis. — This  affection  requires 
separate  description  as  being  a  well-defined  morbid 
entity,  for  which  this  general  name  must  be 
retained  until  its  specific  cause  has  been  discovered. 

Etiology. — No  specific  cause  of  ulcerative 
colitis  is  known,  but  its  close  resemblance  to  amoebic 
dysentery  is  suggestive.  It  occurs  in  temperate 
climates,  in  town  and  country  ;  and  it  has  no 
apparent  relation  with  water-supply,  locality,  or 
season.  Both  sexes  are  liable,  females  perhaps 
more  so  than  males,  and  though  cases  have  been 
known  under  the  age  of  20  and  over  50,  it  generally 
occurs  during  middle  life. 

Symptoms. — The  first  and  most  marked  symptom 
is  diarrhoea.  The  bowels  are  open  three  or  four 
times  in  the  day,  sometimes  much  more  frequently. 
There  may  be  short  periods  of  constipation  in  an 
early  stage,  during  which  the  stools  are  partly 
formed,  and  this  eftect  may  sometimes  be  produced 
by  treatment,  but  as  a  rule  the  motions  consist  of 
brown  offensive  fluid  with  little  or  no  solid  faecal 
matter.  Blood  is  commonly  present,  either  just 
reddening  the  fluid,  or  in  small  clots,  or  in  large 
amount,  and  haemorrhage  has  been  known  to  be 
the  immediate  cause  of  death.  Mucus  is  not  com- 
monly seen  except  in  an  early  stage.  There  is 
seldom  the  rectal  pain  or  tenesmus  which  is  met 
with  in  dysentery,  but  abdominal  pain  of  a  griping 
character  is  a  common  feature  and  it  may  be  very 
severe.  It  is  generally  connected  with  an  action  of 
the  Ijowels,  but  is  sometimes  more  constant.  The 
tongue  is  covered  with  dirty  white  fur,  and  in  a  late 
stage  becomes  dry.  The  temperature  may  be 
normal  throughout,  but  occasionally  there  is  a 
moderate  pyrexia.  The  abdomen  is  often  slightly 
distended  and  sometimes  tender ;  and  owing  to 
the  thinness  of  its  wall  peristalsis  is  often  visible. 
An  ulcer  may  sometimes  be  felt  per  rectum. 
There  is  progressive  emaciation,  anaemia,  and 
cardiac  failure,  and  death  occurs  from  exhaustion, 
or  more  rarely  from  hiemorrhage  or  perforation  and 
peritonitis.  Hepatic  abscess  is  rare.  In  many 
cases  a  fatal  event  is  reached  in  two  months. 
Sometimes,  however,  the  disease  undergoes  tem- 
porary abatements,  so  that  the  history  may  extend 
over  a  year  or  more,  but  it  is  doubtful  if  a  permanent 
recovery  ever  occurs. 

Morbid  Anatomy. — The  ulceration  is  usually 
found  to  be  extensive,  so  that  the  appearance  to  the 
naked  eye  does  not '  differ  from  that  of  dysentery. 
Ulcers  having  muscular  tissue  for  their  floor  may 
be  found  in  the  whole  length  of  the  colon  (rarely  in 
the  small  intestine),  the  remaining  mucous  mem- 
brane being  represented  by  islands  or  polypoidal 
tufts  of  cedematous  tissue,  of  which  the  edges  are 
often  somewhat  undermined.  I_,ess  commonly  the 
ulceration  may  be  limited  to  a  part  of  the  colon,  or 
a  single  large  ulcerated  patch  may  be  found.  If 
opportunity  arises  for  examination  in  an  early  stage, 
general  hyperaemia  and  swelling  of  the  mucous 
membrane  are  found,  and  the  appearance  of  the 
ulcers  at  this  time  suggests  that  they  arise  by  a 
necrosis  of  this  layer  secondary  to  the  accumulation 
of  inflammatory  products  in  the  submucosa.  The 
liver  is  generally  fatty,  the  cardiac  muscle  is  often 
pale  and  soft,  and  in  many  cases  some  degree  of 
chronic  interstitial  nephritis  is  present. 
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4.  Ulcerative  Colitis  of  Asylums. — It  is  not 

certainly  known  that  tliis  disease  is  distinct  from  the 
sporadic  ulcerative  colitis  already  described,  but  it 
deserves  separate  notice  from  its  importance  in  re- 
lation to  the  treatment  of  the  insane.  Until  the 
specific  causes  of  these  affections  and  of  tropical 
dysentery  are  known,  it  is  impossible  to  adopt  a 
scientific  classification. 

yErioi-OGY. — The  disease  occurs  in  epidemics  in 
larije  asylums,  and  in  some  of  these  institutions  it  is 
endemic,  a  few  cases  occurring  every  year.  As  a 
rule  the  patient  attacked  has  been  an  inmate  of  the 
asylum  for  some  years,  but  he  may  fall  a  victim 
within  a  few  days  of  admission  if  an  outbreak  of 
the  disease  is  in  progress  at  the  time.  Both  sexes 
are  affected,  and  though  it  occurs  at  any  age  the 
average  age  of  patients  attacked  is  about  50.  The 
disease  shows  no  relation  to  any  special  form  of 
mental  derangement,  but  the  feeble  are  more  liable 
to  it  than  the  strong,  and  the  general  health  of  the 
patient  is  an  important  factor.  Some  observers 
have  noted  a  special  prevalence  during  late  autumn 
and  early  winter  or  in  cold  weather.  Medical 
officers  and  attendants  are  very  rarely  affected,  but 
nurses  whose  duty  it  is  toadminster  rectal  injections 
have  occasionally  developed  colitis. 

Bearing  on  the  question  of  infectiousness,  there  is 
strong  evidence  to  show  that  diminution  of  the  disease 
has  followed  the  adoption  of  measures  ensuring  the 
isolation  of  patients  and  the  complete  disinfection 
or  destruction  of  excreta  and  soiled  linen.  No 
specific  cause,  protozoic  or  bacterial,  is  known,  but 
suspicion  has  been  thrown  on  Bacillus  enteriditis 
sporogenes  and  on  a  virulent  form  of  Bacillus  coli 
communis.  The  origin  of  the  disease  is  obscure. 
Some  epidemics  have  been  clearly  connected  with 
defective  sanitation.  A  localised  outbreak  has  been 
known  to  occur  in  one  block  of  a  large  asylum  and 
to  cease  abruptly  upon  the  discovery  and  repair  of  a 
leaking  sewer  placed  in  a  subway  which  was  in 
communication  with  the  ventilating  chamber  of  the 
wards  affected.  On  the  other  hand,  in  some  in- 
stances no  sanitary  defect  has  been  discovered,  and 
the  disease  has  made  its  appearance  in  the  newest 
and  most  perfect  asylum,  and  has  there  accounted 
for  6  per  cent,  of  the  deaths.  There  is  no  evidence 
to  connect  it  with  impure  water,  milk,  or  food. 

Symptoms. — In  its  clinical  characters,  at  any 
rate  during  an  epidemic,  this  disease  bears  a  closer 
resemblance  to  tropical  dysentery  than  does  the 
sporadic  form  of  ulcerative  colitis.  In  isolated 
cases  an  mitral  diarrhoea  which  may  attract  little 
attention  is  a  common  feature,  and  in  this  stage  the 
stools  contain  frecal  matter.  But  during  an  epidemic 
the  onset  is  more  sudden  and  severe,  and  the  stools 
from  the  first  consist  of  a  thin  offensive  fluid  with 
blood  and  mucus  and  occasionally  sloughs.  Vomit- 
mg  often  occurs  at  the  commencement.  There 
is  considerable  abdominal  pain  and  sometimes 
tenesmus.  A  rigor  may  mark  the  onset  of  the 
disease,  and  there  is  commonly  a  moderate  pyrexia 
throughout.  Hepatic  abscess  is  of  occasional  occur- 
rence, but  has  not  the  frequency  met  with  in  tropical 
dysentery.  Pneumonia,  lobar  or  lobular,  is  a 
common  and  grave  complication,  and  the  kidneys 
are  often  found  to  be  cirrhotic,  as  is  the  case  in 
sporadic  ulcerative  colitis.  Perforation  is  rare. 
The  mortality  varies  between  15  and  75  per 
cent.,  and  it  is  thus  less  fatal  than  the  sporadic 
disease.  On  the  other  hand,  it  is  usually  much 
more  acute  :  an  attack  may  prove  fatal  in  a  few- 


days,  and  is  often  fatal  in  two  or  three  weeks. 
Some  cases,  however,  run  on  for  many  months 
before  death  occurs. 

Morbid  Anatomy. —In  cases  which  die  in  an 
early  stage  the  mucous  membrane  of  the  colon  is 
fjund  to  be  uniformly  reddened,  swollen,  and 
covered  here  and  there  with  a  layer  of  blood- 
stained mucus.  Membranous  patches  may  be 
present  which  consist  of  inflammatory  exudation 
and  necrosed  superficial  tissue.  In  later  stages 
ulcers  of  varying  size  and  depth  are  found  in  all 
parts  of  the  colon,  especially  at  the  flexures,  and  the 
undermining  of  their  edges  is  very  marked.  The 
small  intestine  is  simultaneously  affected  with  much 
greater  frequency  than  in  the  sporadic  disease. 

5.  Croupous  or  Diphtheritic  Colitis. — By 
this  term  is  meant  an  inflammation  of  the  colon 
which  leads  to  the  formation  of  a  membrane  upon  the 
mucous  surface,  consisting  of  a  fibrinous  exudation 
and  of  necrosed  mucosa.  Such  a  membrane  may 
be  present  here  and  there  in  the  form  of  scattered 
flakes  seated  upon  a  reddened  base,  or  it  may  be  a 
thick  continuous  grey  sheet  covering  many  square 
inches  of  the  mucous  surface,  and  in  such  cases  the 
whole  thickness  of  the  bowel-wall  may  be  swollen, 
reddened,  of  doubtful  vitality,  or  actually  gan- 
grenous. 

Such  a  condition  occurs,  though  rarely,  as  a 
primary  disease.  Its  cause  is  unknown,  though  it 
is  reasonably  attributed  to  bacterial  agency.  The 
symptoms  have  a  close  resemblance  to  those  of 
intestinal  obstruction  or  peritonitis.  The  onset  is 
sudden,  being  marked  by  abdominal  pain  and 
distension  with  vomiting.  There  is  generally  ab- 
solute constipation,  though  flatus  may  be  passed. 
Collapse  sets  in  and  rapidly  ends  in  death. 

Much  more  commonly  the  condition  is  found 
unexpectedly  after  death  from  such  diseases  as 
septicaemia,  pyremia,  pneumonia,  and  chronic 
nephritis,  in  connection  with  which  simple  colitis 
and  ulceration  have  been  already  mentioned.  It 
may  be  caused  also  by  severe  aljdominal  injury  and 
by  the  swallowing  of  corrosive  fluids,  and  it  lias 
been  met  with  in  diabetes  mellitus,  and  in  associa- 
tion with  carcinoma  of  the  colon.  It  is  marked  by 
diarrhoea  and  occasionally  by  the  passage  of  blood, 
but  arising  as  it  usually  does  in  a  late  stage  of 
other  diseases  it  often  escapes  attention. 

6.  Mucous  Colitis. — The  name  '  mucous  colitis  ' 
is  given  to  an  afl'ection  which  is  characterised  mainly 
by  the  passage  of  mucus  in  large  quantity. 

/Etiology. — It  occurs  most  commonly  in  adults 
between  the  ages  of  twenty  and  forty,  and  it  is  far 
more  common  in  women  than  in  men.  It  is  by  no 
means  rare,  but  it  is  not  often  seen  in  hospital 
practice.  The  patients  affected  are  usually  nervous 
and  excitable,  with  a  tendency  to  dyspepsia  and 
neurasthenia,  and  the  disease  is  apt  to  lead  them  to 
depression  and  hypochondriasis.  It  is  frequently 
associated  with  catarrhal  appendicitis.  Its  nature 
is  unknown,  but  from  its  long  course,  its  constant 
association  with  constipation,  and  the  negative 
character  of  the  few  observations  that  have  been 
made,  it  is  perhaps  more  reasonably  considered  as 
a  nervous  disturbance  than  as  an  inflammatory 
affection  of  the  bowel. 

Symptoms. — In  the  best  marked  examples  the 
patient  who  has  commonly  suffered  from  constipa- 
tion for  many  years  experiences  definite  attacks  of 
aljdominal  pain  and  passage  of  mucus,  which  ma)- 
last  a  week  or  more,  and  which  may  appear  two  or 
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three  times  a  year  or  may  recur  at  such  short 
intervals  that  life  becomes  a  burden.  The  pain  is 
of  a  griping  nature  and  may  be  very  severe.  It  is 
usually  worse  before  and  during  the  act  of  defasca- 
lion,  the  completion  of  which  often  seems  to  afford 
relief.  It  may  be  referred  to  any  part  of  the 
abdomen,  and  it  is  often  felt  in  one  or  other  of  the 
iliac  fosstg.  If  the  pain  and  tenderness  are  limited 
to  the  right  iliac  fossa,  a  close  resemblance  to 
appendicitis  is  established,  and  in  many  cases  both 
conditions  are  present.  The  abdomen  is  often 
somewhat  distended,  and  the  site  of  the  pain  may 
be  tender  on  pressure.  Sometimes  there  is  nausea 
and  even  vomiting.  Pyrexia  is  rarely  noted.  The 
mucus  may  be  passed  in  pellets  or  masses,  but 
sometimes  it  is  discharged  in  the  form  of  tough 
translucent  tubular  casts  of  the  bowel  from  an  inch 
to  a  foot  in  length,  which  may  be  unfolded  under 
water  and  consist  of  mucus  embedding  degenerate 
epithelial  cells,  frecal  particles,  and  phosphatic 
crystals.  Occasionally  a  little  blood  is  passed. 
Such  an  attack  slowly  subsides,  and  the  patient 
returns  to  the  previous  state  of  comparative  health 
marred  by  constipation,  anEemia,  and  listlessness 
or  depression. 

More  commonly,  however,  the  attacks  are  not 
so  sharply  defined,  but  even  in  these  slighter  cases 
the  association  of  constipation  with  pain  and  the 
passage  of  mucus  are  to  be  recognised  by  careful 
observation.  On  the  other  hand,  rare  cases  have 
been  recorded,  in  which  the  attacks  have  been  so 
frequent  and  severe  that  the  resulting  exhaustion 
has  led  to  death. 

Mucous  colitis  is  always  intractable.  It  certainly 
may  disappear,  but  it  often  continues  for  many  years 
unchecked  by  any  form  of  treatment. 

Treatment. — A  simple  colitis  should  be  treated 
on  the  lines  laid  down  as  regards  enteritis.  But  in 
the  cases  which  occur  in  those  who  have  had  dysen- 
tery it  is  advisable  also  to  wash  out  the  large  bowel 
daily  with  two  or  three  pints  of  saturated  boric-acid 
solution  at  a  temperature  of  98°  F. 

The  treatment  of  ulcerative  colitis  is  unsatisfactory. 
Absolute  rest  in  bed,  with  a  diet  mainly  consisting 
of  milk,  is  essential.  No  specific  cure  is  known, 
and  bismuth  subnitrate  in  twenty-  to  thirty-grain 
doses,  with  enough  opium  or  compound  ipecacuanha 
powder  to  control  the  pain  and  diarrhoea,  seems  to 
give  the  best  results.  If  a  patient  is  seen  who  pre- 
sents undoubted  symptoms  of  the  disease  in  an  early 
stage,  it  is  well  to  consider  the  propriety  of  making 
an  artificial  anus  above  the  caecum,  a  step  which 
gives  rest  to  the  diseased  portion  of  the  bowel  and 
allows  of  thorough  flushing  with  boric-acid  solution 
or  creolin. 

In  '  asylum-colitis  '■  the  same  medicinal  treatment 
may  be  employed,  or  a  mixture  containing  salol, 
salicylate  of  bismuth,  and  compound  ipecacuanha 
powder  may  be  used,  in  conjunction  with  large  rectal 
injections  of  a  solution  of  boric  acid.  In  view  of  the 
rapid  exhaustion,  every  effort  must  be  made  at  the 
outset  to  maintain  the  patient's  strength  by  suitable 
food  and  alcohol. 

In  mucous  colitis  the  main  efforts  must  be  directed 
to  the  improvement  of  the  general  health.  A  simple 
and  regular  diet  must  be  arranged,  from  which 
there  should  be  no  departure.  The  plan  of  life 
must  be  as  healthy  as  possible,  and  companions  and 
surroundings  must  be  bright  and  cheerful.  A  change 
of  scene  and  absence  from  home  is  often  beneficial. 
In  some  cases  a  course  of  massage,  with  tonic  treat- 


ment, will  be  of  use,  and  in  all  cases  every  effort 
must  be  made  to  lessen  the  constipation  without 
the  use  of  strong  purgatives.  There  is  evidence  to 
show  that  bismuth  salicylate  and  salol  are  of  some 
service  in  diminishing  the  frequency  of  attacks. 
During  a  severe  attack  the  pain  must  be  combated 
by  hot  fomentations,  and  belladonna  may  be  admini- 
stered, but  the  use  of  opium  in  such  patients  is  to 
be  avoided,  as  its  discontinuance  will  be  difficult. 
Small  doses  of  castor  oil  are  of  use  in  aiding  the 
expulsion  of  mucus,  and  large  injections  of  boric- 
acid  solution  at  98°  F.  administered  by  gravity  may 
prove  beneficial.  Herbert  P.  Hawkins. 

COLLAPSE. — Definition. — Collapse  is  a  con- 
dition of  extreme  depression  of  the  nervous  system, 
especially  of  the  cardiac  and  respiratory  centres. 
It  is  usually  due  to  powerful  afferent  stimuli,  but 
may  be  produced  by  slighter  impulses,  if  preceded 
by  conditions  tending  to  exhaustion.  Its  chief 
manifestations  are  those  of  mental  and  phj'sical 
prostration. 

Relation  to  Shock. — The  terms  '  collapse  'and 
'  shock  '  are  often  used  indiscriminately  in  reference 
to  conditions  of  sudden  prostration  due  to  injury  of 
any  kind.  They  are  not,  however,  synonymous 
terms.  Shock  is  essentially  a  reflex  vaso-motor  para- 
lysis with  cardiac  inhibition,  the  effect  being  pro- 
duced through  the  vagi,  depressor,  and  other  nerves. 
The  venous  system  thus  becomes  intensely  congested, 
the  condition  being  virtually  equivalent  to  the  oc- 
currence of  an  internal  haemorrhage.  The  output 
of  blood  from  the  heart  is  diminished,  and  the 
resulting  diminution  of  arterial  pressure  causes  acute 
arterial  antemia,  in  which  the  brain,  muscles,  skin, 
&c.,  partake.  Combined  with  this  anaemia  is  inhi- 
bition (i.e.  slowing)  of  the  heart's  action,  and  les- 
sened frequency  of  the  pulse.  But  the  flow  of  blood 
from  the  veins  into  the  heart  being  deficient,  the 
pulse,  instead  of  being  infrequent  and  full,  becomes 
infrequent  and  weak.  Thus  the  heart  has  less  work 
to  perform  as  measured  by  output,  and  its  pause  or 
recuperative  period  is  longer  ;  hence  it  does  not 
become  exhausted.  In  collapse,  failure  of  the  heart 
and  respiration  of  central  origin  is  the  essential 
feature,  as  shown  by  the  frequent  weak  pulse  and 
shallow  breathing.  Shock  may  precede,  merge  into, 
and  terminate  in  collapse,  or  the  latter  may  result 
directly  from  the  cause  of  the  shock  if  it  is  prolonged  ; 
but  shock  is  neither  a  necessary  antecedent  nor  an 
invariable  accompaniment  of  collapse. 

Pathology. — When  an  intense  stimulus  of  a 
certain  nature  reaches  the  cardiac  and  respiratory 
centres  in  the  medulla,  it  sets  up  such  a  profound 
disturbance  as  to  cause  either  immediate  death  or 
intense  depression  of  the  centres  ;  consequently,  a 
sudden  breakdown  occurs  in  the  functions  of  the 
circulatory  and  respiratory  organs.  Such  impulses, 
however,  are  not  confined  to  these  centres,  but  are 
diffused,  involving  all  the  central  nervous  system  in 
varying  degrees  ;  hence,  all  the  bodily  functions  are 
demoralised,  or  may  be  completely  destroyed. 

If  the  centres  have  been  previously  subjected  to 
overwork,  or  have  been  insufficiently  nourished,  the 
disturbance  which  results  from  a  given  afferent  im- 
pulse will  be  more  profound,  and  a  slighter  impulse 
will  be  necessary  to  produce  a  serious  liisturbance. 
Cerebral  anremia,  resulting  from  hiemorrhage  or 
any  other  cause,  will  therefore  tend  to  increase  the 
effect  of  a  given  impulse  and  will  retard  recovery  of 
the  centres  from  their  exhausted  condition. 
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The  cause  of  the  collapse  may  at  the  same  time 
cause  cardiac  inhibition  or  vaso-motor  breakdown, 
but  neither  of  these  conditions  is  essential  to  the 
production  of  collapse  ;  they  tend  to  prolong  the 
condition  or  to  intensify  it  by  retarding  the  recovery 
of  the  nervous  centres.  Owing  to  the  exhaustion  of 
the  various  centres  in  the  brain,  the  heart's  action  is 
weakened  ;  respiration  is  feeble  and  shallow,  sensa- 
tion is  blunted,  voluntary  motion  is  in  abeyance, 
and  a  fall  in  animal  heat  takes  place  as  a  conse- 
quence of  the  diminished  metabolism.  The  rapid 
action  of  the  heart  proves  that  its  action  is  not 
usually  inhibited  ;  it  is  rather  the  cardio-inhibitory 
centre  which  is  paralysed. 

yEtiology. — The  chief  cause  of  collapse  is  injury 
in  some  form  or  other,  and  the  intensity  of  the  con- 
dition varies  with  :  (i)  The  nature  and  seventy  of 
the  injury  ;  (2)  the  importance  of  the  part  injured  ; 
(3)  the  nervous  susceptibility  of  the  person  injured  ; 
and  (4)  the  anticipation  of,  or  unexpectedness  of, 
the  injury. 

1.  The  severity  of  the  injury  is  dependent  upon 
both  its  superficial  extent  and  its  depth.  Thus,  if 
the  lesion  involve  an  extensive  area  it  affects  nume- 
rous nerve-terminals,  which  are  especially  sensitive 
parts  of  the  nervous  mechanism  ;  while,  on  the  other 
hand,  the  greater  the  depth  the  greater  must  have 
been  the  violence  applied. 

The  nature  of  the  instrument  used  and  the 
character  of  the  injury  are  important  factors  :  thus, 
a  large  superficial  burn  or  scald,  especially  of  the 
trunk,  or  head  and  neck,  results  in  severer  sym- 
ptoms than  complete  incineration  of  a  limb.  Severe 
lacerations,  crushes,  and  gunshot  wounds  cause 
more  disturbance  of  function  than  incised  wounds. 
In  cases  of  amputation  collapse  is  greater  the  closer 
the  site  of  severance  to  the  trunk,  as  thereby  a 
greater  number  of  nerve-fibres  are  injured. 

2.  The  importance  of  the  part  injured. — Injuries 
to  the  brain  and  spinal  cord  result  in  the  most  pro- 
found collapse,  but  the  symptoms  due  to  the  local 
lesion  are  of  such  importance  that  the  condition  is 
not  so  described.  In  other  cases,  the  more  essential 
to  life  the  organ  injured,  the  nearer  it  is  to  the 
cerebro-spinal  axis,  and  the  closer  its  connection 
with  the  sympathetic  system,  the  greater  is  the  col- 
lapse produced.  Injuries  to  the  heart,  vagi,  and 
abdominal  viscera,  as  well  as  crushing  of  joints  and 
of  the  testicle,  result  in  intense  collapse. 

3.  The  Nei'voiis  Susceptibility  of  the  Individual. 
Age,  race,  sex,  occupation,  temperament,  moral 
tone,  previous  ill-health,  the  presence  of  pain,  and 
idiosyncrasy,  are  all  factors  which  modify  the  effect 
of  injury.  The  greater  the  culture  and  the  more 
'  highly  strung '  the  individual,  the  greater  will  be 
the  liability  to  collapse.  Outdoor  occupations  and 
constant  exercise  tend  to  nullify  the  effect  of  injury  ; 
indoor  occupations  and  sedentary  living  to  increase 
it.  Experience  shows  that  criminals  of  a  low  type 
bear  severe  operations  and  injury  with  equanimity 
and  fortitude  ;  and  that  members  of  white  races 
suffer  severe  collapse  from  injuries  which  would 
affect  savages,  negroes,  and  certain  Eastern  tribes 
but  slightly.  The  very  young  and  the  aged  are 
especially  liable  to  suffer  from  collapse.  Idiosyn- 
crasy is  shown  in  the  collapse  which  in  some  persons 
follows  the  passage  of  a  urethral  bougie  or  small 
operations  upon  the  urinary  tract. 

Previous  good  health,  and  exultation  and  success 
at  the  moment  of  infliction  of  the  injury,  as  opposed 
to  dejection  and  defeat,  tend  to  prevent  the  occur- 


rence of  collapse.  Any  cause,  in  brief,  which  tends 
to  good  health  and  against  exhaustion  will  decrease 
the  injurious  effect  upon  the  vital  centres. 

4.  The  anticipation  of  an  impending  injury  really 
increases  the  nervous  susceptibility  of  the  person, 
and  tends  to  exhaustion. 

Besides  traumatism  arising  from  without,  certain 
conditions,  such  as  the  passage  of  gall-stones  and 
renal  calculi,  torsion  of  the  pedicle  of  an  ovarian 
cyst,  rupture  of  the  sac  of  an  ectopic  pregnancy, 
and  lesions  involving  the  abdominal  organs,  such 
as  strangulated  hernia,  intussusception,  and  acute 
peritonitis,  cause  severe  collapse.  Certain  poisons, 
such  as  tobacco,  ptomaines,  and  other  gastro-intes- 
tinal  irritants,  may  also  produce  this  condition  :  it  is 
further  met  with  in  many  acute  diseases,  such  as 
cholera.  Intense  and  prolonged  pain  will  of  itself 
produce  collapse. 

The  main  causes  of  collapse  may  be  classified  as 
follows  : — 

(a)  Cardiac  Causes. — These  include  (l)  injury  to 
the  heart  by  gunshot,  stabs,  or  fractured  ribs  ;  (2) 
injury  to  the  vagi  or  their  main  branches  by  blows, 
wounds,  and  operations  on  the  neck  or  larynx  ;  (3) 
lesions  of  the  cardiac  centre  in  the  medulla,  pro- 
duced by  gunshot,  fractures  of  the  skull,  &c. ;  and 
(4)  direct  paralysis  of  the  cardiac  muscle  by  inhala- 
tion of  excessive  doses  of  chloroform. 

(/')  Respiratory  Causes,  such  as  (r)  injury  to  the 
thorax,  producing  collapse  of  the  lung  ;  (2)  lesions 
involving  the  respiratory  mechanism,  such  as  injury 
to  the  phrenic  nerves  ;  (3)  injuries  affecting  the 
respiratory  centre  in  the  medulla  ;  (4)  mechanical 
interference  with  the  exchange  of  gases  ;  and  (5) 
excessive  doses  of  anaesthetic  drugs  arresting  respira- 
tory action. 

(c)  Excessive  lucmorrhage,  especially  venous. 
Haemorrhage  may  also  be  a  cause  of  collapse, 
independently  of  the  amount  of  blood  lost,  and 
therefore  apart  from  the  production  of  cerebral 
ancemia,  as  is  seen  in  cases  of  slight  intraperitoneal 
hemorrhage. 

{d)  Vaso-iuotor  Causes,  such  as  transverse  section 
of  cord,  and  division  of  the  splanchnic  nerves. 

Symptoms. — These  vary  with  the  severity  of  the 
collapse.  All  degrees  are  seen,  from  the  trifling 
amount  met  with  in  acute  febrile  diseases,  manifested 
by  peripheral  coldness,  to  the  most  intense  form 
where  the  patient  scarcely  differs  in  outward  sem- 
blance from  a  dead  body,  and  vitality  is  reduced 
to  a  minimum.  In  a  severe  case  of  collapse  the 
expression  is  anxious  and  dull  ;  the  face  is  deathly 
pale  and  drawn,  with  well-marked  furrows  ;  the 
eyes  may  be  sunken  and  the  tissues  relaxed. 
Consciousness  is  often  unimpaired  :  it  may,  however, 
be  hazy  or  seemingly  benumbed,  l)Ut  if  pressed  the 
person  will  usually  respond  to  questions  in  a  coherent 
manner.  The  voice  is  weak  and  low,  and  may  be 
slightly  hoarse.  The  skin  is  cold  and  clammy  :  the 
forehead  especially  may  be  moist  ;  the  amount  of 
sweating  is  said  to  be  increased  if  there  be  hiemor- 
rhage. 

The  eyes  are  dull  and  glassy,  staring  or  languidly 
rolling  about,  giving  a  superficial  impression  that 
the  person  is  looking  about  the  room  intelligently. 
The  conjunctivre  may  be  insensitive.  The  pupils 
are  usually  dilated  and  react  sluggishly  to  light  ; 
in  very  severe  cases  they  may  not  react  at  all. 
The  pulse  may  be  imperceptible  and  the  heart's 
action  inaudible.  When  present  the  pulse  is frequent 
and  weak,  often  irregular  and  thready.  Respiration 
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is  shallow,  feeble,  slow,  and  irregular,  with  occa- 
sional sighing  or  gasping  inspirations.  The  nostrils 
are  dilated  and  quivering.  The  temperature  is 
usually  slightly  subnormal  (98°  to  96°  F.  or  lower)  ; 
the  fall  is  greater  if  there  be  much  hemorrhage,  and 
in  elderly  persons. 

The  patient  lies  on  his  back  making  no  voluntary 
effort,  and  if  a  limb  be  raised  from  the  bed  it  falls 
back  again  as  if  dead.  The  sphincters  may  be  re- 
laxed and  the  urine  and  freces  voided  involuntarily  ; 
or  there  may  be  retention  of  urine. 

The  temperature  of  the  internal  organs  varies  ; 
collapse  may  occur  along  with  high  internal  tem- 
perature, as  in  Asiatic  cholera,  or  the  converse  may 
obtain,  as  is  frequently  seen  in  fatal  cases. 

In  these  the  pulse  and  respiration  get  gradually 
worse,  and  death  ensues  from  pure  asthenia.  If 
recovery  occurs  a  modified  stage  of  reaction  appears, 
when  the  general  condition  improves,  and  there  may 
be  vomiting  and  slight  rise  of  temperature  :  this 
stage  is  best  marked  in  cases  associated  with  haemor- 
rhage or  vaso-motor  disturbances.  For  treatment 
and  differential  diagnosis  see  Shock. 

P.  L.  Daniel. 

COLLAPSE,  Pulmonary. — A  condition  in 
which  the  lung  is  more  or  less  devoid  of  air.  See 
Lung,  Collapse  of. 

COLLIQUATIVE  NECROSIS  [coUiqueo,  I 
melt)  is  the. name  given  to  the  process  by  which 
certain  cells  in  dying  break  down  into  a  fluid 
material  ;  the  most  typical  instance  is  seen  in 
cerebral  softening  due  to  vascular  occlusion.  It  is 
here  due  to  a  simple  retrogressive  change  after  death 
of  the  cells,  but  it  may  also  be  produced  by  the 
action  of  bacteria,  as  in  some  forms  of  gangrene. 

COLLOID  [K&KKa,  glue;  and  elSos,  like).— A 
peculiar  product  resembling  in  some  of  its  characters 
thin  glue  or  jelly,  and  found  associated  with  cancer 
and  other  forms  of  new-growth.  See  Cancer  ;  and 
Degeneration. 

COLLOID  MILIUM.— SYNON.:y!/27/«OT  Colloid. 
Colloid  disease,  or  degeneration  of  the  skin. 

Definition. — A  very  rare  disease  of  the  skin 
characterised  by  the  development  of  small  tumours 
chiefly  round  the  orbits. 

Etiology. — Colloid  milium  is  of  equal  fre- 
quency in  the  two  sexes.  It  never  appears  before 
puberty,  and  is  not  associated  with  any  affection  of 
the  general  health.  It  is  not  a  disease  of  the 
sebaceous  glands  and  has  no  relationship  to  common 
milium,  although  its  original  describer,  E.  Wagner, 
considered  it  as  a  colloid  degeneration  of  Milium- 
hodies. 

Symptoms  and  Course. — It  consists  of  small 
cyst-like  formations  embedded  in  the  skin  and 
varying  in  size  from  a  hemp-seed  to  a  split-pea  ; 
they  are  usually  distinctly  yellow  in  colour,  glistening 
and  semi-translucent,  while  the  epidermis  over  them 
is  unbroken  and  shows  no  excretory  opening. 
Upon  incision  gelatinous  material  is  extruded.  The 
little  growths  give  rise  to  no  subjective  symptoms. 
Their  distribution  is  characteristic  : — they  are  always 
present  in  greatest  abundance,  and  sometimes  in 
groups,  around  the  orbits  and  on  the  contiguous 
parts  of  the  cheeks,  nose,  forehead,  and  zygomatic 
regions.  More  rarely  they  have  been  seen  on  and 
behind  the  ears,  and  even  on  the  neck  and  arms 


(Liveing).  Perrin  has  observed  them  on  the  backs 
of  the  hands  and  on  the  ocular  conjunctivae. 

As  a  rule  they  are  indolent  and  persist  indefinitely, 
but  sometimes  they  undergo  spontaneous  absorption 
or,  on  the  other  hand,  suppurate  and  dry  up, 
leaving  very  faint  pits. 

Pathology. — Payne  considers  that  the  colloid 
change  begins  in  isolated  foci  deep  in  the  corium, 
which  are  nothing  else  than  the  degenerated  sweat- 
glands  themselves  ;  thence  the  colloid  degeneration 
extends  through  the  connective  tissue  to  the 
epidermis.  Philippson  thinks  the  degeneration  is 
one  of  heterotopic  epithelial  cells,  cutoff  during  the 
development  of  the  corium,  and  has  attempted  to 
demonstrate  that  pathologically  the  disease  is 
identical  with  adenoma  of  the  sudoriparous  glands  ; 
his  views  have,  however,  received  no  support. 

Differential  Diagnosis. — The  glistening  and 
translucent  characters  of  the  small  giowths,  the 
gelatinous  nature  of  their  contents,  as  well  as  their 
more  general  distribution,  serve  to  distinguish  them 
from  Xanthoma.    See  Xanthoma. 

Treatment. — In  most  cases  no  treatment  is 
called  for  or  advisable.  Destruction  b)'  caustics 
and  electrolysis  or  removal  by  erasion  or  excision 
may,  in  exceptional  cases,  be  resorted  to,  but 
necessarily  leave  visible  scarring. 

J.  T-  Pringle. 

COLON,  Diseases  of. — See  Colitis;  and 
Intestines,  Diseases  of. 

COLORADO  *  SPRINGS  In  Colorado, 
U.S.A. — A  clear,  cold,  and  very  bracing  climate, 
with  great  dryness  and  diathermancy  of  the 
atmosphere  ;  6,028  feet  above  the  sea.  No  snow 
in  any  quantity,  and  consequently  no  snow-melting 
season.  Dry  and  dusty  winds  in  spring.  Camping 
out  at  nearly  all  seasons  tolerabl}-  safe.  A  high- 
altitude  station,  useful  in  asthenia  and  in  chronic 
phthisis,  especially  with  limited  lesions  and  no 
pyrexia.  The  name  of  '  springs  '  is  added  from  the 
proximity  of  Colorado  City  to  Manitou  Springs,  six 
miles  distant.  See  Climate,  Treatment  of  Disease 
by. 

COLOUR-BLINDNESS.— A  defect  of  vision, 
the  subject  of  which  is  unable  to  distinguish  certain 
colours.    See  Vision,  Disorders  of. 

COMA  {KWfia,  deep  sleep). — A  condition  of 
profound  insensibility.  See  Consciousness,  Dis- 
orders of. 

COMA  VIGIL  (KcDjua,  deep  sleep;  and  z'l^ll, 
wakeful). 

Definition. — A  symptom,  or  set  of  symptoms, 
where  continuous  sleeplessness  is  associated  with 
partial  unconsciousness. 

Coma  vigil  occurs  towards  the  end  of  diseases  in 
which  the  nervous  sj'Stem  is  involved  either  directly 
or  indirectly,  especially  where  sleeplessness  has 
been  a  symptom  in  the  earlier  part  of  the  disease. 
Thus  it  frequently  appears  towards  the  end  of  an 
attack  of  typhus  or  of  delirium  tremens,  when  these 
are  about  to  terminate  fatally. 

Symptoms. — The  patient  lies  quiet  with  his  eyes 
half-closed,  inattentive  to  ever3'thing  around,  but 
not  absolutely  unconscious.  If  the  eyelids  are 
touched,  they  are  closed,  and  perhaps  the  head  is 
slowly  turned  away.  The  eyes  haveaduU,  half-glazed 
look,  and  slowly  follow  any  moving  object  near 
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them.  The  pupils  are  neither  much  dilated  nor 
contracted,  and  they  move  under  the  influence  of 
light,  but  very  sluggishly.  The  mouth  is  generally 
somewhat  open  and  dry,  as  are  also  the  lips.  The 
power  of  swallowing  is  much  impaired  :  if  a  small 
quantity  of  fluid  be  put  into  the  mouth,  an  effort  is 
made  after  a  short  time  to  swallow  it,  and  this  effort 
is  for  a  time  successful  ;  but  after  the  symptoms 
have  been  present  for  some  time,  the  efl'ort  is  so 
feeble  that  no  result  follows.  The  patient  lies 
mostly  on  the  back  ;  if  turned  on  the  side,  he  either 
remains  as  placed,  or  often  slowly  turns  to  the 
former  position.  The  limbs  are  occasionally  moved 
a  little  ;  and  if  the  hand  or  arm  be  raised,  a  slight 
resistance  is  offered.  If  the  bladder  or  rectum  be 
emptied,  there  is  slight  consciousness  of  the  act,  as 
if  a  feeling  of  discomfort  preceded  it.  The  pulse  is 
quick  and  weak.  The  respirations  are  weak,  but 
otherwise  normal.  The  symptoms  continue  un- 
broken throughout,  nothing  like  natural  sleep 
occurring. 

Pathology. — As  being  little  more  than  a 
symptom,  coma  vigil  has,  strictly  speaking,  no 
pathology.  It  seems  to  coincide  with  the  gradual 
suspension  through  exhaustion  of  the  functions  of 
the  nervous  centres  ;  the  cerebral  hemispheres  being 
nearly  if  not  quite  inactive,  while  the  action  of  the 
rest  of  the  centres  is  kept  up  weakly  but  con- 
tinuously, till  the  little  remaining  nervous  power 
is  exhausted,  when  death  ensues.  It  differs  from 
coma,  inasmuch  as  in  the  latter  the  medulla  oblon- 
gata is  the  only  centre  left  active,  the  functions  of 
the  rest  being  entirely  suspended.  It  differs  from 
concussion,  inasmuch  as  the  symptoms  of  the  latter 
attending  the  temporary  unconsciousness  are  more 
those  of  irritation  than  of  pure  suspension  of 
function. 

Diagnosis. — Coma  vigil  is  distinguished  from 
coma  by  the  presence  of  a  certain  amount  of  con- 
sciousness, by  the  quick  pulse,  and  by  the  absence 
of  stertorous  breathing.  It  is  distinguished  from 
concussion  of  the  brain  by  the  pupil  not  being 
contracted,  by  the  history  of  the  case,  and  by  the 
absence  of  coldness  of  the  skin  and  of  any  sign  of 
shock. 

Prognosis. — The  prognosis  is  unfavourable  : 
coma  vigil  is  almost  invariably  a  fatal  symptom.  It 
may  last  from  a  few  hours  to  three  or  four  days  ; 
from  twenty-four  to  forty-eight  hours  being  the  most 
common  duration.  It  may  deepen  into  actual 
coma  ;  but  more  usually  the  symptoms  change  but 
little,  save  that  the  pulse  becomes  quicker  and 
weaker,  and  the  respiration  more  feeble,  and  death 
by  asthenia  then  results. 

Treatment. — Coma  vigil  does  not  call  for 
treatment  directly  itself,  but  is  an  urgent  indication 
for  nutritive  and  stimulant  measures  calculated  to 
relieve  the  primary  disease. 

John  Banks. 

COMBINED  DEGENERATION  OF  THE 
SPINAL  CORD.— Synon.  :  Changes  in  the  spinal 
cord  in  cases  of  profound  anremia.  Ger.  Coiiibiiiirteii 
Stratigerkrankung  des  Riickeniiiarkes. 

Definition. — Under  this  title  a  sub-acute 
disease  of  the  spinal  cord  has  been  described  in 
which  tracts  of  different  function  are  concomitantly 
affected. 

i^lTlOLOGY. — The  disease  most  commonly  occurs 
between  the  ages  of  30  and  50,  although  many 
cases  have  been  recorded  both  above  and  below 


these  limits.  Females  appear  to  be  rather  more 
liable  to  the  affection  than  males,  although  the 
difference  of  incidence  on  the  two  sexes  is  n(it 
marked.  In  some  cases  the  disease  has  followed 
acute  affections  such  as  influenza  :  others  have  been 
preceded  by  prolonged  diarrhcea  or  by  long-con- 
tinued suppuration.  Syphilis  and  alcoholism  can 
almost  be  excluded  as  retiological  factors.  By  some 
authorities  anremia  has  been  supposed  to  cause  the 
disease.  There  is  no  doubt  that  antemia  often 
occurs  in  advanced  stages  of  the  disease,  but  it  is 
by  no  means  always  present  during  the  earlier 
stages  of  the  affection,  although  in  some  cases  it 
has  been  known  to  precede  the  onset  of  the  spinal 
symptoms  by  several  years.  The  ascertained  facts 
make  it  probable  that  the  changes  in  the  spinal  cord 
and  the  anremia  are  due  to  a  common  cause  rather 
than  that  the  spinal  changes  are  due  to  the  anremia. 
In  the  majority  of  cases  the  blood  does  not  show  the 
changes  occurring  in  pernicious  anaemia,  although 
in  a  certain  proportion  of  cases  (given  by  Dana  as 
ID  per  cent.)  such  changes  are  undoubtedly  present. 

Morbid  Anatomy  and  Pathology. — No 
naked-eye  changes  are  visible  in  the  brain  or  ex- 
ternal surface  of  the  spinal  cord,  or  in  the  mem- 
branes, but  on  section  of  the  spinal  cord  grey  areas 
of  degeneration  in  the  posterior  and  antcro-lateral 
tracts  are  easily  seen.  The  morbid  changes  in  the 
spinal  cord  are  among  the  most  constant  features  of 
the  disease,  varying  only  in  degree  with  its  duration. 
The  stress  of  the  disease  falls  upon  the  inid-dorsal 
region  of  the  cord,  and  on  examining  sections  from 
this  level  marked  destruction  of  the  white  matter 
is  seen  all  round  the  periphery  of  the  cord,  while 
the  grey  matter,  and  a  small  area  of  white  matter, 
immediately  surrounding  it,  remain  practically 
normal.  Sections  of  the  cord  in  the  cervical  region 
reveal  marked  sclerosis  of  the  posterior  columns, 
the  columns  of  GoU  being  more  affected  than  those 
of  Burdach,  and  there  is  also  sclerosis  in  the  dorsal 
and  ventral  cerebellar  tracts  and  to  a  less  degree  in 
the  crossed  pyramidal  tracts  ;  but  although  the 
sclerosis  is  most  marked  in  these  tracts  it  is  by  no 
means  limited  to  them,  for  scattered  areas  of  degene- 
ration are  present  in  other  regions  of  the  cord.  The 
degeneration  in  the  posterior  columns  can  be  traced 
up  to  the  nuclei  of  the  posterior  column,  and  in  the 
dorsal  and  ventral  cerebellar  tracts  into  the  inferior 
cerebellar  peduncle  and  velum  respectively,  although 
with  regard  to  the  latter  tract  the  degeneration  can 
only  be  traced  by  the  Marchi  method  which  reveals 
nerve-fibres  that  are  in  a  recent  state  of  degenera- 
tion. The  degeneration  in  the  pyramidal  tracts 
can  only,  as  a  rule,  be  traced  as  high  as  the  middle 
of  the  pons,  although  in  exceptional  cases  degenerate 
fibres  can  be  found  in  the  internal  capsule  and 
corona  radiata.  Sections  from  the  lumbar  region 
of  the  cord  show  sclerosis  of  the  posterior  columns 
and  of  the  crossed  pyramidal  tracts,  while  in  the 
sacral  region  the  degeneration  is  almost  limited  to 
the  pyramidal  tracts  ;  but  although  this  is  in  the 
main  true,  even  in  this  region  scattered  areas  of 
degeneration  are  present  outside  the  limits  of  these 
tracts.  The  walls  of  the  blood-vessels  in  the 
sclerotic  areas  are  thickened,  but  in  the  unaffected 
portions  of  the  cord  they  show  but  little  change. 
The  grey  matter,  the  cells  of  the  anterior  horns,  of 
Clarke's  column,  and  of  the  cerebral  cortex,  as  well 
as  the  anterior  and  posterior  roots,  all  appear  normal, 
as  do  also  the  ganglia  of  the  posterior  roots,  with 
the  exception  of  rare  instances  when  changes  have 
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been  found  in  them  in  connection  with  the  occurrence 
of  herpes  or  subcutaneous  heemorrhage.  In  cases 
that  have  reached  an  advanced  stage  considerable 
degeneration  can  be  found  in  the  nerves  and 
marked  atrophy  of  the  muscle-fibres,  although  in 
cases  that  come  to  autopsy  earlier  neither  of  these 
changes  is  present. 

Two  distinct  processes  account  for  the  changes 
found  in  the  spinal  cord,  ( I )  a  focal  destructive  lesion, 
(2)  a  systemic  lesion.  That  the  changes  in  the  cord 
are  in  some  way  dependent  on  its  vascular  supply  is 
probable,  but  there  is  no  evidence  to  show  that  they 
are  due  either  to  thrombosis  of  the  vessels  or  to 
hsemorrhage.  Most  of  the  ascertained  facts  suggest 
that  the  changes  in  the  spinal  cord  are  due  to  the 
action  of  a  toxic  agent  and  that  the  anremia  is  due 
to  the  same  poison,  but  the  existence  of  such  a 
cause  has  yet  to  be  proved. 

Course. — For  convenience  of  description,  the 
course  of  the  disease  may  be  divided  into  the  three 
following  stages,  although  it  is  not  to  be  expected 
that  all  cases  will  conform  in  every  detail  to  the 
following  description  :  (l)  a  stage  of  ataxia  of  the 
lower  limbs  associated  with  slight  spastic  paraplegia, 
together  with  subjective  sensations  in  the  extremities 
of  the  limbs  ;  (2)  a  stage  of  severe  spastic  para- 
plegia with  considerable  loss  of  sensation  over  the 
extremities  ;  (3)  a  stage  of  flaccid  paralysis  of  the 
lower  limbs  with  loss  of  all  forms  of  sensation  up  to 
a  definite  level  on  the  trunk. 

The  duration  of  each  of  these  stages  is  subject  to 
considerable  variation.  The  first  is  usually  long, 
persisting  some  fifteen  months  or  more,  but  in  one 
case  it  lasted  only  two  months.  The  second  varies 
greatly  in  duration,  in  some  cases  lasting  only  a 
month  and  in  others  being  prolonged  over  many 
months.  The  third  stage  is  as  a  rule  short,  lasting 
only  a  few  weeks,  although  in  one  case  it  continued 
for  nine  months.  Thus  no  exact  time-limit  can  be 
fixed  for  the  disease,  although  it  usually  runs  its 
course  in  about  two  years. 

Symptoms. — In  most  cases  the  onset  of  the 
affection  is  gradual,  and  the  earliest  symptoms  are 
numbness  and  tingling  in  the  extremities.  It, 
however,  occasionally  happens  that  the  onset  is 
rapid  :  it  may  then  be  attended  with  headache 
and  vomiting. 

I.  During  the  first  stage  of  the  disease  the 
patient  complains  of  numbness  and  tingling  in  the 
toes  and  the  extremities  of  the  fingers,  which  feel 
to  him  thick  and  clumsy.  A  girdle-sensation  and 
lightning-pains  may  be  complained  of,  and  there 
may  be  considerable  difficulty  in  walking  in  the 
dark  and  in  standing  with  the  eyes  closed.  There 
may  be  a  little  pain  on  passing  water,  but  as  a  rule 
there  is  at  this  stage  no  incontinence  of  urine.  On 
examination  of  the  patient  no  anaesthesia,  analgesia, 
or  hyperesthesia  can  be  made  out,  but  some  loss  of 
the  sense  of  position  may  be  present.  The  gait  is 
slightly  spastic,  and  there  is  a  tendency  to  stand 
with  the  legs  wide  apart  so  as  to  secure  a  wide 
base  :  when  the  feet  are  placed  close  together  and 
the  eyes  closed  marked  unsteadiness  results.  The 
act  of  attempting  to  pick  up  a  pin  is  performed  in  a 
clumsy  manner,  and  on  attempting  to  touch  the  tip 
of  the  nose  with  the  first  finger,  the  eyes  being 
closed,  lack  of  co-ordination  and  slight  intention- 
tremor  become  evident.  There  is  slight  rigidity  of 
the  lower  extremities,  the  knee-jerks  are  increased, 
ankle-clonus  may  be  present,  and  the  plantar  reflex 
gives  the  '  extensor  response '  {see  Babinski's  Sign). 


The  superficial  reflexes  are  present,  and  the  myo- 
tatic  irritabilit)-  of  the'  muscles  is  increased.  The 
pupils  react  well  to  light  and  on  accommodation. 

2.  The  onset  of  the  second  stage  of  the  disease  is 
often  rapid.  In  the  course  of  a  few  hours  or  days 
the  patient  may  lose  the  power  of  standing,  the  in- 
ability being  due  rather  to  the  want  of  co-ordination 
in  the  muscles  of  the  legs  than  to  actual  loss  of  power, 
for  when  tying  in  bed  the  patient  is  often  able  to 
move  the  legs  with  considerable  force.  Definite 
ansesthesia  now  becomes  marked,  commencing  at 
first  over  the  feet  and  lower  portion  of  the  legs,  and 
gradually  extending  up  the  limbs,  while  the  sensa- 
tion in  the  tips  of  the  fingersalso  becomes  affected.  At 
this  stage  the  impairment  of  sensation  does  not  follow 
a  segmental  distribution,  but  is  rather  of  peripheral 
t\'pe,  the  longest  neurons  being  affected  both  in 
the  legs  and  arms.  Sensation  to  all  forms  of  im- 
pressions may  now  be  gradually  lost  to  a  variable  height 
on  the  trunk,  where  the  distribution  of  the  anaesthesia 
is  segmental  in  character.  A  girdle-sensation  in  the 
mid-dorsal  region  is  frequently  experienced,  as  well 
as  severe  intercostal  pain,  which  may  in  rare  cases 
be  accompanied  by  herpes  zoster  and  even  by  sub- 
cutaneous htemorrhages  in  the  distribution  of  nerve- 
roots.  During  this  stage  the  nutrition  of  the  patient 
remains  fairly  good,  and  the  muscles  do  not  waste 
to  a  marked  degree,  retaining  their  m)'otatic  irri- 
tability and  reacting  normally  to  faradism  and  gal- 
vanism. Irregular  rises  of  temperature  frequently 
occur,  and  the  patients  are  liable  to  attacks  of 
diarrhoea.  The  knee-jerks  are  still  exaggerated, 
ankle-clonus  is  present,  the  plantar  reflex  gives  the 
'  extensor  response,'  and  all  the  superficial  reflexes 
remain  active  in  spite  of  theancesthesia  and  analgesia. 
Exceptional  symptoms  occurring  at  this  stage  are 
weakness  of  one  or  other  of  the  eye-muscles,  slight 
nystagmus,  and  retinal  hcemorrhages.  Unilateral 
paresis  of  one  vocal  cord  has  once  been  observed. 

3.  The  mode  of  onset  of  the  third  stage  is  one  of 
the  most  striking  features  of  this  disease.  The 
spastic  condition  formerly  present  is  rapidly  replaced 
by  flaccidity,  a  change  that  occurs  in  a  few  hours  or 
a  few  days.  The  temperature  always  rises  at  the 
commencement  of  this  stage,  but  it  subsides  when  the 
flaccidity  becomes  fully  established.  The  inability 
to  perceive  all  forms  of  sensory  impressions  over  the 
lower  limbs  and  trunk  now  becomes  absolute,  and 
there  is  complete  incontinence  of  urine  and  faeces, 
The  knee-jerks  are  rapidly  abolished,  ankle-clonus 
and  patellar  clonus  disappear.  The  plantar  reflex 
however  still  maintains  its  extensor  character,  and 
this,  in  association  with  the  absent  knee-jerk  and 
flaccid  paralysis,  constitutes  one  of  the  most  diagno- 
stic features  of  the  disease.  The  other  superficial 
reflexes  persist  and  are  active.  Qidema  of  the  legs 
and  trunk  often  occurs  at  this  period.  The  muscles 
now  waste  rapidly,  and,  if  this  stage  is  prolonged, 
the  wasting  in  the  lower  extremities  becomes 
extreme.  The  upper  extremities  become  similarly 
affected  at  a  later  period.  The  muscles  rapidly  lose 
their  faradic  excitability,  and  the  galvanic  excita- 
bilit)'  is  reduced,  but  there  is  no  polar  change  such 
as  is  seen  in  complete  reaction  of  degeneration. 

Delirium  at  night  is  common  during  the  third 
stage,  and  the  patient  often  has  varied  delusions. 
Convulsive  attacks  which  give  rise  to  fine  clonic 
movements  without  loss  of  consciousness  have  been 
observed  in  some  cases.  The  patient's  condition  is 
now  one  of  extreme  asthenia.  Cystitis  frequently 
occurs,  and  bed-sores  appear  in  nearly  every  case. 
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Paralysis  of  the  lower  abdominal  and  lower  inter- 
costal muscles  occurs  during  this  stage,  and  the  dia- 
phragm becomes  weak  and  finally  ceases  to  act. 
Death  may  thus  result  from  failure  of  respiration, 
or  from  sudden  syncope  ;  it  may  however  happen 
that  the  patient  lingers  on  in  a  condition  of  pro- 
found anaemia  and  sepsis  and  dies  of  asthenia.  A 
few  cases  have  been  recorded  in  which  the  posi- 
tion of  the  legs  in  the  last  stage  is  that  of  extreme 
flexion. 

Diagnosis. — The  diseases  with  which  combined 
degeneration  of  the  cord  is  most  liable  to  be  confused 
are  those  of  tabes,  disseminated  sclerosis,  peripheral 
neuritis,  acute  myelitis,  and  a  tumour  of  the  spinal 
cord.  The  symptoms  which  in  the  earlier  stage  of 
the  disease  suggest  the  diagnosis  of  tabes  are  the 
ataxia  and  girdle-pains,  while  in  the  late  stage  the 
loss  of  knee-jerk  and  flaccid  paralysis  of  the  limbs 
are  those  which  bear  the  most  striking  resemblance 
to  that  disease.  The  diagnosis  during  the  first  stage 
depends  upon  the  spastic  condition  of  the  legs,  the 
increase  of  knee-jerks,  the  presence  of  ankle-clonus, 
and  the  absence  of  the  Argyll- Robertson  pupil.  In 
the  later  stage  when  the  knee-jerks  are  absent,  the 
complete  loss  of  power  of  movement  in  the  legs,  the 
absence  of  the  pupil-phenomenon,  and  the  presence 
of  an  '  extensor  response  '  on  testing  the  plantar 
reflex,  together  with  the  history  of  a  previous  spastic 
stage,  make  the  diagnosis  clear. 

The  symptoms  which  most  closely  resemble  those 
of  disseminated  sclerosis  are  the  slight  nystagmus, 
ataxia,  and  spasticity,  and  the  differential  diagnosis 
has  to  be  based  rather  on  an  aggregate  of  small 
points  than  on  any  one  symptom.  The  subjects  of 
disseminated  sclerosis  are  as  a  rule  younger — 
between  twenty  and  thirty  rather  than  between 
thirty  and  fifty — remission  of  symptoms  frequently 
occurs,  nystagmus  is  more  pronounced,  and  the 
sphincters  are  usually  affected  early.  On  the  other 
hand,  the  slight  affection  of  the  arms  while  the  legs 
are  markedly  affected,  the  symmetrical  affection  of  all 
four  limbs,  and  the  presence  of  girdle-  and  lightning- 
pains  are  points  in  favour  of  the  diagnosis  of  sub- 
acute combined  degeneration. 

It  is  only  during  the  third  stage  of  the  disease  that 
there  is  any  liability  to  mistake  the  disease  iox  peri- 
pheral nenj-itis.  Even  without  a  definite  history 
of  a  spastic  stage,  the  incontinence  of  urine,  the 
aniesthesia  of  the  trunk,  the  girdle-pain,  and  the 
'  extensor  response '  of  the  plantar  reflex  are  sufficient 
to  exclude  the  peripheral  affection. 

From  acute  myelitis  the  diagnosis  is  by  no  means 
easy  in  the  absence  of  a  distinct  history  of  a  gradual 
onset.  A  rapid  onset  of  symptoms  with  early 
bladder  trouble,  marked  pain  and  tenderness  in  the 
back,  absence  of  any  affection  of  the  arms,  greater 
disturbance  of  temperature,  more  rapid  wasting  of 
the  muscles,  and  complete  loss  of  reflexes  would  all 
be  in  favour  of  myelitis  ;  nevertheless  certain  cases 
of  acute  myelitis  clinically  very  closely  resemble 
those  of  combined  degeneration  of  the  cord. 

A  tuiiioitr  involving  the  spinal  cord  and  giving 
rise  at  first  to  a  spastic  paraplegia  followed  by 
flaccid  paralysis  might  suggest  the  possibility  of 
combined  degeneration  of  the  cord,  but  the  presence 
of  severe  radiating  root-pain,  complete  absence  of 
any  affection  of  the  arms,  and  the  early  onset  of 
bladder-symptoms  would  all  be  in  favour  of  the 
diagnosis  of  tumour. 

Prognosis. — The  disease  in  most  cases  runs  a 
steadily  progressive  course.    In  certain  cases,  how- 


ever, temporary  improvement  has  taken  place  ; 
while  in  others  the  disease  has  run  through  the 
various  stages  in  less  than  six  months. 

Although  the  prognosis  is  most  unfavourable, 
almost  complete  recovery  has  taken  place  in  cases 
in  which  the  diagnosis  seemed  clinically  certain. 

Treatment.  — Treatment  has  almost  no  influence 
on  the  course  of  the  disease,  though  the  anasmia 
frequently  improves  on  the  administration  of  arsenic 
and  iron.  Even  the  most  careful  nursing  generally 
fails  to  ward  oft'  bedsores  in  the  third  stage  of  the 
disease,  and  cystitis  nearly  always  occurs,  though  it 
usually  yields  to  ordinary  treatment. 

Frederick  E.  Batten. 

COMEDONES  {comedo,  a  glutton).— Synon.  : 
Fr.  Acne  Ponctuee  ;  Ger.  Mitesser. — The  name  '  co- 
medo '  is  applied  to  the  little  cylinders  of  sebaceous 
and  epithelial  substance  which  are  apt  to  accumulate 
in  the  follicles  of  the  skin,  and  to  appear  on  the  sur- 
face as  small  round  black  spots  ;  they  generally  con- 
stitute the  first  stage  of  acne.  They  may  occur  in 
all  parts  of  the  body  where  sebaceous  follicles  exist, 
but  are  most  common  on  the  face,  the  nose,  the 
front  and  back  of  the  neck,  the  shoulders,  the 
penis,  the  breast,  and  within  the  concha  of  the 
ears,  in  the  latter  situation  often  attaining  a  con- 
siderable size.  The  accumulation  of  this  substance 
is  due  to  want  of  expulsory  power  of  the  skin,  and 
to  the  slight  impediment  which  is  afforded  by  the 
aperture  of  the  follicle  to  its  exit.  When  squeezed 
out,  a  comedo  is  found  to  vary  in  colour,  in  figure, 
and  in  density,  according  to  the  period  of  its 
detention.  When  recent,  the  comedones  are  soft 
and  white,  and  modelled  into  an  exact  cylinder 
by  compression  at  the  mouth  of  the  follicle. 
If  impacted  for  a  considerable  time,  they  acquire 
the  yellow  tint,  the  transparency  and  hardness  of 
horn  ;  they  assume  a  bulbous  figure  from  the 
dilatation  of  the  follicle  below  the  constricted 
orifice  of  the  epidermis  ;  and  by  their  bulk  they 
sometimes  stretch  the  hair-follicle  so  far  as  to  obli- 
terate it  completely.  Besides  their  usual  composi- 
tion of  sebaceous  substance  and  epithelial  cells, 
they  frequently  contain  lanuginous  hairs,  and  not 
rarely  the  Entozoon  foUiculorum  in  its  different 
phases  of  development  {see  ACARUS).  Comedones 
run  a  chronic  course,  they  may  occur  at  any  period 
of  life,  and  frequently  co-exist  with  acne  {see 
Acne).  In  many  cases  symmetry  is  evident.  A 
bacterial  origin  has  been  suggested. 

Of  special^interest  are  the  ^grouped  comedones^ 
in  children  and  adults,  described  by  RadclifFe 
Crocker,  Colcott  Fox,  and  Thin.  Certain  tracts  of 
skin,  as  the  temples  and  cheeks,  scalp,  the  upper 
part  of  occiput  and  forehead  are  the  seats  of  election. 
They  do  not  inflame,  and  remain  as  passive  papules. 
They  are  peculiar  in  their  development,  site, 
distribution,  evolution,  and  '  close  setting.'  These 
'  grouped  comedones '  are  in  many  instances  most 
unsightly,  and  the  source  of  much  annoyance  and 
disfigurement  to  those  afflicted. 

Treatment. — Comedones  are  most  frequently 
met  with  in  young  persons  in  whom  the  powers  of 
the  constitution  are  not  yet  established,  and  who 
are  benefited  by  generous  diet  and  tonic  treatment. 
Locally,  we  must  stimulate  to  more  active  circula- 
tion the  affected  areas  by  thorough  and  systematic 
steaming,  shampooing  with  a  spirit  of  green  soap, 
and  water.  This  will  be  found  of  great  service, 
and  is  best  applied  at  bedtime.    The  comedones 
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may  be  gently  squeezed  out  by  the  finger-nail,  or 
by  means  of  a  comedo-extractor. 

John  Harold. 

COMMUNICATED  INSANITY.— 5£«  '  Foi.iE 
A  Deux.' 

COMPLICATION  {con,  with;  and  plico,  I 
fold). — It  is  difficvilt  to  give  a  strict  definition  of 
what  ought  to  be  included  under  the  term  compli- 
cation ;  but  the  word  signifies  the  occurrence  during 
the  course  of  a  disease  of  some  other  affection,  or 
of  some  symptom  or  group  of  symptoms  not  usually 
observed,  by  which  its  progress  is  therefore  '  com- 
plicated,' and  not  uncommonly  more  or  less 
seriously  modified.  The  difficulty  lies  in  deter- 
mining what  should  be  looked  upon  as  essentially 
part  of  the  original  disease,  and  what  as  a  mere 
accidental  occurrence.  For  instance,  many  regard 
the  cardiac  affections  which  so  often  arise  during 
the  progress  of  acute  rheumatism  as  a  part  of  the 
complaint,  others  as  complications.  The  same 
remark  applies  to  the  relationship  of  renal  disease 
to  scarlet  fever,  as  well  as  to  numerous  other  cases. 

Complications  arise  in  diff'erent  ways.  They 
may,  as  just  indicated,  be  considered  as  develop- 
ments of  the  original  morbid  condition,  resulting 
from  the  same  cause  and  being  more  or  less  allied  ; 
or  they  are  independent  and  accidental,  of  which 
an  illustration  is  to  be  found  in  the  association  of 
ague  with  scurvy  or  dysentery,  or  in  the  co-exist- 
ence of  two  or  more  of  the  exanthemata.  The 
most  important  class  of  complications,  however, 
are  those  which  follow  the  primary  disease  as  more 
or  less  direct  consequences.  These  may  further  be 
induced  in  various  ways.  Thus,  for  example,  in 
febrile  diseases  secondary  lesions  are  liable  to  arise 
as  a  result  of  changes  in  the  blood  ;  a  mechanical 
act,  such  as  cough,  may  lead  to  complications  in 
the  course  of  phthisis  and  other  pulmonary  affec- 
tions ;  cardiac  diseases  frequently  bring  about  con- 
secutive changes  in  other  organs,  by  inducing 
obstruction  of  the  venous  circulation  ;  or  emboli 
may  originate  under  certain  conditions  and  produce 
their  usual  consequences.  It  is  of  great  practical 
importance  to  be  acquainted  with  the  complications 
which  are  liable  to  be  met  with  in  various  diseases, 
and  especially  in  those  which  are  of  an  acute 
nature,  in  order  that  measures  may  be  taken  for 
their  prevention,  and  that  they  may  be  recognised 
and  treated  at  the  earliest  possible  period,  if  they 
should  occur.  Frederick  T.  Roberts. 

COMPOSITORS'  DISEASE.— 5«£  Occupa- 
tion-Diseases. 

COMPRESS. — A  compress  is  a  pad  made  of 
folds  of  lint  or  other  material,  and  is  used  for  the 
purpose  of  producing  pressure,  or  for  the  applica- 
tion of  hot  or  cold  water  or  medicinal  agents  to  the 
surface  of  the  body.  In  the  latter  case  the  com- 
press may  be  rendered  waterproof  by  being  covered 
with  a  piece  of  gutta-percha  tissue  or  mackintosh 
cloth.    See  Hydropathy. 

COMPRESSED-AIR  DISEASE.— 6V<;  Cais- 
son-Disease. 

COMPRESSIBLE.— A  term  implying  com- 
paratively slight  resistance,  and  applied  specially  to 
the  pulse  when  it  yields  readily  under  the  finger. 
See  Pulse,  The. 


COMPRESSION    OF    THE     BRAIN.  — Sc. 

Br.\in,  Compression  of. 

COMPRESSION    OF     THE     LUNG.— .S\, 
Lung,  Compression  of. 

CONCRETIONS  {con,  together;  and  cresco,  I 
grow). — .Synon.  :  Calculus;  Fr.  Concretion: 
Calciil ;  Ger.  Concrement. 

Definition. — A  concretion  is  a  deposit  of  solid 
products  derived  from  the  fluids  and  tissues  of  the 
body  ;  such  a  deposit  may  be  more  or  less  diffuse 
{Interstitial  Concretion),  or  form  clearly  defined 
bodies,  usually,  but  not  necessarily,  hard  ( Calculous 
Concretion).  The  former  are  produced  in  the  sub- 
stance of  tissues  and  are  generally  known  under 
one  or  several  of  the  following  names :  Lifiltra- 
tion.  Impregnation,  Incrustation,  Petrification. 
The  latter  occur  in  pre-existing  cavities,  more 
especially  glandular  acini,  ducts,  canals,  or  diverti- 
cula, and  are  usually  termed  Calculi  or  Stones. 

Nature  of  Concretions. — Concretions  are  due  to 
the  precipitation  or  accumulation  of  products 
which  are  more  or  less  completely  insoluble  in  the 
fluids  of  the  part  in  which  they  are  deposited. 
These  insoluble  products  may  be  roughly  classified 
as  follows  : — 

1.  Colloidal,  proteid,  or  fatty  substances,  some- 
times retaining  traces  of  organisation,  e.g.  coagu- 
lated blood, .  fibrinous  exudation,  mucus,  colloid 
matter,  lardaceous  matter  (corpora  amylacea),  partly 
saponified  fat  and  fasces. 

2.  Crystalline  or  granular  products  derived  from 
proteid  and  fatty  substances,  e.g.  uric  acid,  xanthin, 
cystin,  cholesterin,  fatty  acids,  indigo,  pigments, 
&c. ,  in  various  states  of  combination. 

3.  Crystalline  or  granular  substances  of  simpler 
chemical  structure  (generally  called  inorganic  com- 
pounds), e.g.  phosphates,  carbonates,  oxalates,  of 
calcium,  magnesium,  and  ammonium,  c&c. 

4.  Foreign  bodies  frequently  form  the  nucleus  of 
concretions  belonging  to  the  previous  groups,  e.g. 
animal  and  vegetable  parasites,  debris  of  food,  &c. 
Some  concretions  are  almost  entirely  composed  of 
such  foreign  bodies,  e.g.  'sable  intestinal,''  hair- 
halls,  &c. 

P.\thogenesis. — A.  The  concretions  made  of 
proteid  and  fatty  substances  differ  from  those  of 
groups  2  and  3  in  their  mode  of  production.  Thus 
blood-concretions  are  blood-clots  which  have  under- 
gone various  degrees  of  condensation,  granular  or 
hyaline  degeneration,  superficial  erosion,  and  imper- 
fect calcification.  They  form  in  cavities  where 
hemorrhages  or  thrombosis  are  liable  to  occur, 
e.g.  blood-concretions  in  urinary  passages,  globular 
thrombi  in  cardiac  cavities. 

Fibrinous,  colloid,  and  mucous  concretions  are 
produced  in  the  same  way :  they  generally  take 
the  form  of  casts  or  of  rounded  concretions,  e.g. 
muco-fibrinous  casts  of  the  nasal  cavities,  bronchi, 
and  intestine.  By  further  changes  these  masses  may 
assume  characters  more  generally  associated  with 
concretions.  Thus  they  may  become  calcified,  or 
undergo  certain  chemical  changes,  e.g.  production 
of  cholesterin,  as  in  one  recorded  case  of  nasal 
cholesterin-concretion. 

Amyloid  concretions  or  corpora  amylacea  are 
found  either  in  the  midst  of  old  hemorrhages  or 
inflammatory  exudations,  e.g.  pneumonic ;  in 
degenerated  tissues  (lymphatic  glands,  cartilage, 
nerve-tissue),  syphilitic  scars,  and  tumours.  They 
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are  evidently  produced  at  the  expense  of  the  proteid 
constituents  of  tissues  which  have  undergone  morbid 
changes.  They  are  also  produced  in  the  lumen  of 
prostatic  acini,  where  they  are  due  to  the  accumula- 
tion of  cells  which  gradually  undergo  chemical 
changes  giving  rise  to  the  formation  of  a  proteid 
substance  having  the  reactions  of  lardacein.  They 
are  generally  small  brown  grains,  microscopical  or 
just  visible  to  the  naked  eye.  They  have  a 
stratified  structure. 

Faify  concretions. — These  may  form  in  the  intes- 
tine as  the  result  of  the  ingestion  of  large  quantities 
of  fatty  substances  (as  in  the  treatment  of  gall- 
stones by  olive  oil).  The  incompletely  saponified 
fat  may  form  well-defined  rounded  concretions. 
Some  solid  undigested  particles  of  food  generally 
act  as  nuclei.  Fatty  concretions  {itrostealiths)  may 
also  be  produced  in  the  urinary  passages. 

Closely  allied  to  this  last  kind  of  concretions  are 
those  composed  chiefly  of  undigested  food-residue, 
or  foreign  bodies,  accumulating  in  the  intestine 
from  one  cause  or  another. 

Seeds,  the  sclerenchymatoiis  tissue  of  certain 
fruits,  vegetable  fibres,  hair,  husks  of  certain  cereals, 
e.g.  oats,  may  lead  to  the  formation  of  concretions 
composed  in  great  part  of  cellulose,  known  as 
'  sable  intestinal '  and  soft  enteroliths. 

The  continuous  administration  of  large  doses  of 
insoluble  drugs,  such  as  the  carbonates  and  other  in- 
soluble salts  of  calcium,  magnesium,  and  bismuth, 
may  lead  to  the  formation  of  intestinal  concretions 
composed  of  these  substances. 

Finally,  in  the  lower  animals  hair-balls  (bezoars 
or  iTgagi-opili)  may  be  formed  by  the  accumulation 
in  the  intestine  of  hairs  swallowed  by  them  while 
licking  their  skin. 

B.  The  mode  of  formation  of  crystalline  and 
granular  concretions  composed  principally  of  the 
substances  belonging  to  groups  2  and  3  is  more 
complex,  and  is  of  such  importance  that  the 
presence  of  several  of  these  concretions  has  been 
taken  to  indicate  certain  constitutional  states ; 
among  which  may  be  mentioned  the  uratic  lithiasis 
or  uric-acid  diathesis  ;  oxalic  and  phosphatic 
lithiasis,  and  cholelithiasis.  None  of  the  general 
theories  which  have  been  offered  is  by  itself 
sufficient  to  explain  the  formation  of  all  kinds  of 
concretions.  The  views  which  are  best  supported 
by  facts  may  be  summarised  as  follows  : 

1.  An  excess  of  the  compounds  capable  of  forming 
insoluble  precipitates  is  thrown  into  the  blood. 
Deposits  occur  wherever  the  circulation  becomes 
imperfect,  the  amount  of  carbonic  acid  or  other 
acids,  necessary  to  keep  the  salts  in  solution, 
diminishes,  the  quantity  of  water  (as  in  the  urinary 
secretion)  is  insufficient,  foreign  bodies  are  present, 
which  act  as  nuclei,  &c. 

The  excess  in  the  blood  would  be  due  to  one  of 
the  following  causes  :  {a)  Excessive  formation  of 
certain  waste  products,  as  uric  acid,  owing  to  dis- 
ordered metabolism,  imperfect  activity  of  the 
tissues,  or  other  causes,  [h)  Resorption  of  bone 
causing  the  presence  of  an  undue  amount  of 
calcareous  salts  in  the  blood  (calcareous  metastasis). 
[c)  Excessive  absorption  of  salts  (e.g.  oxalates, 
phosphates,  carbonates)  from  the  intestine,  as  in 
vegetable  diet.  (d)  Absorption  of  products  of 
feniwntation  taking  place  in  the  intestine  or  other 
parts  of  the  body — as  of  cystein  or  indol. 

2.  The  deposition  of  insoluble  compounds  is  due 
to  chemical  changes  which  have  previously  taken 


place  iti  the  parts  which  are  the  seat  of  tlie pi-ccipi- 
tation.  These  chemical  changes  are  in  most 
cases  attributable  to  lowered  vitality  or  necrosis  of 
cells  and  intercellular  substance.  Dead  tissues  are 
not  the  seat  of  those  chemical  exchanges  which 
take  place  in  living  cells  ;  they  undergo  certain 
fermentations,  become  alkaline,  and  do  not  generate 
carbonic  acid  ;  and  under  these  conditions  earthy 
phosphates  and  carbonates  which  constitute  the 
greater  part  of  most  interstitial  concretions  may 
readily  be  precipitated,  whether  they  are  or  are  not 
in  excess  in  the  fluid  bathing  the  abnormal  tissues. 
The  incrustation  of  foreign  bodies  may  be  explained 
in  the  same  way,  for  when  such  bodies  are  situated 
in  the  midst  of  organs  they  are  rapidly  encapsu- 
lated by  cicatricial  tissue,  badly  supplied  with  blood, 
and  liable  to  undergo, degeneration.  When  these 
bodies  are  situated  in  a  duct  or  cavity,  they  soon 
become  covered  with  a  layer  of  cells,  fibrin,  or 
mucus  which  rapidly  undergo  various  degenerative 
changes.  The  presence  of  an  organic  substratum, 
reproducing  the  structure  of  the  concretion,  has  been 
demonstrated  in  various  forms  of  concretions.  The 
precipitation  of  urates  and  of  calcareous  salts  in 
connective,  muscular,  epithelial,  and  nervous  tis- 
sues has  been  found  to  begin  in  badly  nourished 
or  necrosed  cells.  Calcification  usually  begins  by 
the  formation  of  globular  bodies  (calcospherites)  in 
the  midst  of  necrosed  or  degenerated  tissues  or 
products,  and  these  spheroidal  masses  are  similar  in 
appearance  to  those  produced  artificially  by  the  slow 
precipitation  of  salts  of  lime  in  presence  of  albumen. 

3.  The  production  of  certain  coiicretions  is  un- 
doubtedly the  result  of  fermentations,  due  to  ex- 
traneous organisms,  which  alter  the  composition  of 
the  medium  in  which  the  concretion  is  formed. 
Thus  when,  owing  to  the  penetration  of  bacteria 
into  the  urinary  passages,  urine  undergoes  alkaline 
fermentation,  phosphates,  carbonates,  and  urates  of 
calcium,  magnesium,  and  ammonium  are  precipitated 
and  rapidly  form  calculi  or  incrustations  of  the  dis- 
eased mucous  membrane  of  the  bladder  or  ureter. 

Fermentation  taking  place  within  the  mouth  may 
cause  the  precipitation  of  tartar  on  teeth,  or  of 
calculi  within  the  ducts  of  salivary  glands.  There 
are  greater  analogies  between  this  kind  of  precipita- 
tion and  that  taking  place  in  necrosed  tissues  than 
are  apparent  on  first  consideration. 

Character  o¥  Concretions. — A.  Interstitial 
concretions. — These  occur  chiefly  in  connective 
tissues.  Tissues  infiltrated  with  earthy  phosphates, 
carbonates,  oxalates,  and  urates  are  generally  white 
and  opaque  ;  not  much  altered  in  consistency  in 
the  early  stages,  they  frequently  become  in  the  later 
stages  hard  and  even  brittle.  Focal  accumulations 
of  carbonates,  phosphates,  and  urates  may  give 
rise  to  the  formation  of  chalky-looking  masses 
which  may  be  hard  or  pultaceous  (e.g.  tophi, 
calcified  tubercles,  calcified  clots,  calcified  tumours). 
Plates  of  calcareous  matter  may  become  semi-crys- 
talline, transparent,  and  brittle  (e.g.  calcareous 
plates  in  atheromatous  arteries). 

B.  Calculous  concretions. — These  are  generally 
produced  in  glandular  ducts,  in  canals  or  in  diverti- 
cula connected  with  them.  Urinary  and  biliar)' 
concretions  are  by  far  the  most  common. 

Calculi  vary  considerably  in  colour,  consistency, 
and  density.  When  they  occur  singly  they  are 
generally  spheroidal,  oval,  or  ovoid  ;  occasionally, 
however,  solitary  calculi  take  more  or  less  closely 
the  form  of  the  cavity  in  which  they  are  produced 
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and  may  be  very  irregular  in  shape.  Their  surface 
is  either  smooth,  rough,  nodular,  or  even  spinous. 
When  several  calculi  are  formed  within  the  same 
cavity,  they  are  usually  more  or  less  clearly  facetted 
and  may  assume  the  shape  of  irregular  cubes, 
pyramids,  &c. 

The  characters  of  the  chief  concretions  may  be 
summarised  as  follows  : — 

1.  A7nmonio-magnesia7i  calculi. — These  are  rare: 
they  have  a  radiating  crystalline  structure,  and  are 
heavy  but  very  friable. 

2.  Calciiuit-phosphate  calculi  are  very  rare  :  they 
are  white,  heavy,  denser,  more  opaque  than  the 
last  variety. 

3.  Mixed phosphatic  calculi  composed  oi calcium, 
magnesium,  and  ammonio-7nagiiesiaji  phosphates, 
with  varying  proportions  of,  carbonate  and  oxalate 
of  calcium,  and  of  urates,  are  the  most  common 
phosphatic  concretions.  They  may  reach  a  very 
large  size  ;  their  surface  is  often  rough.  According 
to  the  density  of  their  structure  they  are  either 
heavy  or  comparatively  light ;  they  are  soft  and  easily 
crushed.  Their  colour  varies,  but  is  usually  white 
or  greyish-white  ;  sometimes  they  take  up  certain 
pigments  such  as  indigo,  which  gives  them  a  pinkish 
or  purplish  colour.  In  the  urinary  passages  they 
have  often  a  nucleus  of  urates  (this  nucleus  may  be 
of  very  large  size).  Their  structure  is  stratified, 
and  some  of  the  layers  may  be  crystalline  owing  to 
the  presence  of  crystals  of  triple  phosphate. 

4.  Carbonate  of  calcium  calculi. — These  may  form 
in  the  ducts  of  any  of  the  glands  ;  but  although 
carbonate  of  calcium  is  present  in  a  large  number 
of  concretions,  calculi  entirely  composed  of  carbon- 
ate of  calcium  are  not  common.  The)'  are  usually 
small,  opaque,  white,  and  easily  crushed. 

5.  Oxalate  of  calcium  calculi. — These  are  found 
in  the  urinary  passages.  They  vary  considerably  in 
size,  are  usually  irregular  in  shape,  and  their  sur- 
face is  generally  nodulated  {nutlberry  calcitli).  They 
are  heavy  and  hard,  difficult  to  crush,  and  usually 
dark  brown  in  colour  owing  to  pigmentation  of  their 
surface  with  blood-pigment,  their  presence  frequently 
causing  haemorrhages. 

6.  Calculi  almost  entirely  composed  of  twic  acid 
are  uncommon  ;  they  are  hard  and  dense,  yellowish 
or  reddish-brown  in  colour. 

7.  Calcidi  composed  of  mixed  tirates  (urates  of 
sodium,  ammonium,  calcium,  and  magnesium), 
among  which  acid  urate  of  sodium  predominates, 
are  the  most  common  of  all  urinary  calculi.  Oxalate 
of  lime  and  phosphates  are  frequently  deposited  on 
their  surface,  and  in  many  cases  these  calcareous 
salts  form  a  large  proportion  of  the  calculus.  Uratic 
concretions  vary  much  in  size  ;  when  very  small 
they  constitute  the  so-called  urinary  sand  or  gravel. 
When  larger  they  are  usually  rounded,  smooth, 
yellowish-  or  reddish-brown,  sometimes  greyish- 
brown,  occasionally  almost  colourless.  They  are 
hard  and  heavy,  and  have  a  stratified,  very  seldom 
a  distinctly  crystalline  structure. 

8.  Small  concretions  composed  almost  entirely  of 
acid  urate  of  a7umonium  maybe  found  in  the  excre- 
tory tubules  at  the  apex  of  the  Malpighian  pyramids, 
where  they  take  the  form  of  dark  brown  spheroids 
which  often  unite  to  form  irregular  casts.  Calculi 
almost  entirely  composed  of  urate  of  ammonium 
occur  chiefly  in  children. 

9.  Xanthin-calczili  are  very  rare  and  occur  in 
the  urinary  passages.  Their  size  varies  from  that  of 
a  pea  to  that  of  a  pigeon's  egg.    They  are  soft, 


light,  brown  or  cinnabar-red  in  colour,  and  com- 
posed of  amorphous  easily  separated  layers. 

10.  Cystin-deposits  have  been  described  as  occur- 
ring in  the  liver  and  kidne)-.  Calculi  are  formed 
less  infrequently  than  is  generally  believed  in  the 
urinary  passages.  These  concretions  are  rounded  or 
oval,  light,  soft,  yellowish,  translucent,  waxy-look- 
ing, acquiring  a  greenish  colour  after  exposure  to 
air.    They  have  a  crystalline  structure. 

11.  Cholesterin. — Cholesterin  may  occur  as  de- 
posits in  tissues  which  have  undergone  degenera- 
tion, and  in  unabsorbed  pathological  exudations.  It 
is  the  most  important  constituent  of  biliary  calculi. 
Cholesterin-concretions  have  also  been  described  in 
connection  with  the  urinary  passages  and  the  nasal 
cavity.  Calculi  almost  entirely  coviposed  of  choleste- 
rin are  not  common.  They  seldom  exceed  the  size 
of  a  walnut,  and  are  frequently  very  much  smaller  ; 
they  are  rounded,  generally  smooth,  light,  soft,  pale 
yellow,  and  translucent.  They  have  a  radiating 
crystalline  structure.  Gall-stones  are  generally 
more  or  less  deeply  stained  with  bile-pigment,  and 
contain  various  proportions  of  calcium-salts  and 
organic  matter  {mixed  biliary  calculi). 

12.  Bilepigment  calculi,  chiefly  composed  of 
Bilirubin-calcium,  are  uncommon.  They  are  small, 
hard,  heavier  than  cholesterin  gall-stones,  and 
reddish-brown  or  almost  black  in  colour. 

The  characters  of  fibrinous,  amyloid,  and  blood- 
concretions  have  previously  been  described. 

Some  of  the  chemical  properties,  recognition  of 
which  may  be  of  use  in  the  rapid  diagnosis  of  the 
most  important  concretions,  are  given  in  the  follow- 
ing table.  It  must  be  remembered,  however,  that 
few  concretions  are  composed  of  only  one  substance. 
The  nature  of  a  calculus  is  therefore  usually  deter- 
mined by  finding  out  its  most  important  con- 
stituent. 

Mode  of  occurrence  of  the  chief  forms 
OF  concretions. 
A.  Concretions  occurring  in  various 
tissues. — Calcification  or  petrification  (calcareous 
impregnation,  infiltration,  or  degeneration)  is  of 
common  occurrence.  It  is  apparently  due  in  most 
cases  to  some  combination  taking  place  between  the 
altered  proteid  constituents  of  dead  tissues  or  ex- 
udations and  the  lime-salts  of  the  blood  or  lymph. 
The  deposition  of  insoluble  lime-salts  may  begin  in 
cells  (nerve-cells,  epithelial  cells,  muscular  fibres), 
or  in  the  intercellular  substance,  e.g.  cartilage- 
matrix.  It  ultimately  becomes  difluse  (see  de- 
scription of  concretions).  Calcification  may  occur 
in  the  following  products  or  organs  :  — 

1.  Thrombi. — Cardioliths,  arterioliths,  phlebo- 
liths,  endocardial  vegetations. 

2.  Unabsorbed  fibrinous,  hemorrhagic,  or  purulent 
exudations,  occurring  in  the  various  serous  cavities 
and  organs  of  the  body.  Also  exudations  or  secre- 
tions covering  foreign  bodies. 

3.  Lesions  characterised  by  necrosis  of  tissues,  as 
atlieromatous'^zX.ch.iii  in  arteries,  unabsorbed  infarcts, 
caseous  tubercles,  gummata,  actinomycoinata. 

4.  Tissues  separated  from  their  normal  anatomical 
connections,  e.g.  dead  extra-uterine  foetus  {Litho- 
pcedion),  loose  bodies  in  joints  and  other  serous 
cavities,  free  bodies  in  peritoneum,  various  para- 
sites. 

5.  Dense,  hyperplastic,  lamellated,  and  more  or 
less  degenerated  cicatricial  connective  tissue  formed 
in  connection  with  inflamed  serous  membranes, 
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SOME  OF  THE  REACTIONS  AND  SOLUBILITIES  OF  THE  MOST  IMPORTANT 
CONSTITUENTS  OF  CONCRETIONS,  AVAILABLE  FOR  PURPOSES  OF  RAPID 
DIAGNOSIS. 

Small  Portions  are  taken  from  various  Parts  of  the  Concretions,  finely  towdereu 

IF  POSSIBLE,  and  SUBMITTED  TO  THE  FOLLOWING  TESTS  :  — 


A.  Strongly 

heated  on 
platinum  foil 


I.  Slightly  charred^ 
but  in  great 
part  incombus- 
tible^ an  abiin- 
da7it  residue 
being  left, 
A.  Fusible  (blow- 
pipe) 


Not  fusible 


C.  Abundant 
charring,  but 
residue  consi- 
derable 


II.  Cosni'ustibie, 
leaving  very 
little  rcsidite. 
A.  Burns  without 
giving  a  strong 
characteristic 
smell 


B.  Produces  a 
purplish  vapour, 
giving  crystal- 
line sublimate 

C.  Gives  off  a 
smell  of  burnt 
horn 


D,  Burns  with 
smoky  flame, 
acrid  ^mell  of 
burnt  fat 

E.  Burub  with 
fiame  and  smell 
of  burnt  wood 


B.  Treated  by 
dilute  hydro- 
chloric acid 


Sohible  without 
effervescence 


Soluble  without 
eifervescence 


Soluble  7vith  effer- 
vescence 


Soluble  without 
effervescence 


Partly  soluble  (uric 
acid  separates) 

Slowly  soluble  (uric 
acid  separates) 


Partly  soluble  (uric 
acid  separates) 


Insoluble 
Insoluble  ■ 


Insoluble 


Insoluble 


Insoluble 
Insoluble 


Partly  and  slowly 
soluble,  coloured 
solution 


Swells   up  slowly 

and  softens 
Insoluble 


Insoluble 


Insoluble 


C.  Treated 
by  acetic 
acid 


D.  Treated  by 
strong  solution 
of  caustic 
potash  (hot) 


Soluble  without 
effervescence 


Soluble  without 
effervescence 

Soluble  with  effer- 
vescence 


Insoluble 


Partly  soluble  (uric 
acid  separates) 

Very  slowly  soluble 
(uric  acid  sepa- 
rates) 


Partly  soluble  (uric 
acid  separates) 


Insoluble 
Insoluble 


Insoluble 


Insoluble 


May  be  partly  so- 
luble 
Insoluble 


Partly  and  slowly 
soluble,  coloured 
solution 


Swells   up  slowly 

and  softens 
Insoluble 


Insoluble 


Insoluble 


Ammonia  evolved 

No  ammonia 
evolved 

Insoluble  . 
Insoluble  . 

Soluble 


II.  Special 
tests  (chiefly 
confirmatory) 


Substance 


Reactions  of  phos- 
phoric acid,  cal- 
cium,and  magne- 
sium 

Reactions  of  phos- 
phoric acid  and 
calcium 

Reactions  of  car- 
bonic acid  and 
calcium 

Reactions  of  ox- 
alic acid  and 
calcium 

Murexide  reaction 


Very  slowly  at-     Murexide  reaction 
tacked  |     and  calcium  re- 

I  action 


Soluble  (ammonia    Murexide  reaction 
evolved) 


Soluble 

Soluble  (solution 
reddish-yellow) 

Soluble 


Insoluble 


Soluble 
Insoluble 


Partly  soluble, 
coloured  solu- 
tion 


Soluble 

Soluble  (i.e.  gra- 
dually decom- 
posed) 

Soluble  (saponi- 
fied) 


Insoluble 


Murexide  reaction 

Does  not  give  the 
usual  murexide 
reaction 

Soluble  in  ammonia. 
Hexagonal  plates 
on  evaporation. 
Burns  with  bluish 
flame,  &  gives  off 
aromatic  smell 

Soluble  in  hot  alco- 
hol. Notched 
rhomboid  plates 
separate  on  eva- 
poration 

Gmelin's  reaction  . 

Blue    solution    in  j 
fuming  sulphuric 
acid 

Reaction  of  iron 
after  complete  in- 
cineration. Va- 
rious absorption- 
bands  in  spectrum 

Proteid  reactions  . 

Reactions  of  larda- 
cein 

Structure  of  hair 
Soluble  in  ether 


Brown  with  iodine. 
Structure  of  vege- 
table cells 


Ammonio-magne- 
sian  phosphate 
and  phosphate 
of  calcium 

Phosphate  of  cal- 
cium 

Carbonate  of  cal- 
cium 

Oxalate  of  cal- 
cium 


Urates  of  sodium 
and  potassium 
Urate  of  calcium 


Urate  of  ammo- 
nium 


Uric  acid 
Xanthin 


Cyst  in 


Cholesterlu 


Bile-pigments. 

Haematoidin 

Indigo 


Blood-concretions 


Fibrin-concretions 

Amyloid  concre- 
tions 
Hair-balls 
Urostealith 
Fatty  concretions 


Certain  intestinal 
concretions 
with  vegetable 
nucleus 


Few  of  these  concretions  occur  in  a  pure  state.  The  last  seven  are  usually  encrusted  or  impregnated  with  variable 
amounts  of  inorganic  salts,  especially  carbonates,  phosphates,  and  oxalates. 
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around  foreign  bodies,  &c. ,  e.g.  calcareous  plates 
in  pleura,  peritoneum,  pericardium,  tunica  vaginalis, 
meninges,  &c.  (generally  associated  with  calcification 
of  old  exudation).  Fasciae,  tendons,  articular  cap- 
sules, fibrous  capsule  of  various  parasites,  as 
echinococcus-cysts,  trichinje. 

6.  The  muscular  coat  of  arteries  in  the  neighbour- 
hood of  atheromatous  patches,  and  all  the  coats 
of  arteries,  and  sometimes  of  veins  in  senile  de- 
generation of  the  vessels. 

7.  The  stroma  of  tumours  in  various  parts  of  the 
body,  especially  of  uterine  myomata. 

8.  The  diseased  membrana  tympani. 

9.  The  crystalline  lens  in  certain  forms  of  cataract. 

10.  Nerve-cells  in  the  neighbourhood  of  traumatic 
inflammatory  lesions ;  the  epithelial  cells  of  the 
kidney  and  cardiac  muscular  fibres  in  certain 
intoxications. 

11.  To  these  various  lesions,  which  are  distinctly 
connected  with  previous  local  degenerative  changes, 
it  is  necessary  to  add  the  calcifications  due  to 
so-called  calcareous  metastasis.  In  people  between 
fifty  and  seventy  extensive  calcification  of  the  costal, 
laryngeal,  and  bronchial  cartilages,  of  arteries  and 
sometimes  of  veins,  which  may  become  rigid  tubes, 
of  the  substance  of  the  kidney  and  even  of  that 
of  the  lung,  may  occur.  This  calcification  has  been 
attributed  to  the  circulation  of  a  great  excess  of 
lime-salts  in  the  blood  owing  to  senile  involution  of 
bone  leading  to  considerable  reabsorption  of  cal- 
careous matter. 

Calcareous  metastasis  occurs  also  in  younger 
individuals  who  are  affected  with  diseases  of  the 
bones  associated  with  absorption  of  lime-salts  from 
them.  In  none  of  these  cases  can  the  effects  of 
degeneration  of  tissues  in  the  parts  which  become 
the  seat  of  calcification  be  entirely  excluded. 

12.  Concretions  in  the  Pineal  Body,  and  Choroid 
Plexus  ('Brain-sand'). — Small  sand-like  granules 
composed  of  layers  of  proteid  matter  (degenerated 
cellular  products),  concentrically  arranged  and  im- 
pregnated with  calcareous  salts  (phosphate  and  car- 
bonate of  calcium  with  some  phosphate  of  mag- 
nesium and  ammonium)  are  normally  present  in  the 
pineal  gland  and  the  choroid  plexus.  Under  certain 
pathological  conditions  they  may  become  excessive 
in  number  and  size.  Concretions  of  the  same  kind 
are  not  uncommon  in  connection  with  sarcomatous 
tumours  of  the  meninges,  in  which  the  blood-vessels 
and  part  of  the  connective-tissue  are  also  frequently 
calcified.  When  such  calcareous  concretions  are 
present  in  these  tumours,  they  receive  the  name  of 
Psammoma. 

13.  Uratic  concretions.  (Uratic  impregnation 
or  infiltration  ;  tophi  ;  chalk-stones  ;  gouty  concre- 
tions or  nodes. ) 

The  deposition  of  urates  in  the  tissues  is  certainly 
due  to  important  disorders  of  metabolism.  Accord- 
ing to  some  these  disorders  bring  about  an  accumula- 
tion of  uric  acid  in  the  blood  causing  the  deposition  of 
insoluble  urates  in  certain  parts  of  the  body,  where 
they  cause  inflammatory  and  necrotic  changes. 
According  to  others  the  deposition  of  urates  in 
the  parts  affected  is  preceded  by  inflammatory  or 
necrotic  changes,  so  that  the  formation  of  uratic 
concretions  would  be  brought  about  much  in  the 
same  way  as  the  deposition  of  earthy  salts. 

The  relations  of  uric  acid,  xanthin,  hypoxanthin, 
guanin,  and  adenin  to  nucleins  are  not  sufficiently 
well  understood  to  make  clear  the  pathogenesis  of 
the  uric-acid  diathesis. 


Deposits  of  urates  have  been  found  in  some  cases 
to  start  in  the  cells  of  cartilage  and  other  connec- 
tive tissue  ;  at  a  later  stage,  however,  the  infiltration 
is  intercellular  or  diffuse. 

The  most  common  seats  of  uratic  deposits  are 
certain  articular  cartilages,  also  the  cartilages  of  the 
ear,  eyelids,  nose,  and  larynx,  the  fibrous  tissue 
of  articular  capsules,  tendons,  fascije,  burste,  and 
skin.  Deposits  have  also  been  found  in  bone.  In 
the  kidney,  the  interstitial  tissue,  as  well  as  the 
epithelium  of  the  tubules,  may  be  infiltrated  with 
urates. 

These  deposits  are  composed  of  acicular  crystals 
or  of  granular  material. 

Tophi  or  chalk-stones  are  localised  accumulations 
of  the  same  products  ;  they  vary  much  in  size  and 
are  usually  formed  under  the  skin  in  the  neighbour- 
hood of  affected  joints.  They  may  be  comparatively 
soft  and  pultaceous,  or  may  have  the  consistency 
and  appearance  of  chalk.  They  are  composed  of 
urates  of  sodium,  calcium,  magnesium,  and  sometimes 
ammonium,  with  various  proportions  of  phosphate 
and  carbonate  of  calcium  and  of  organic  matter. 
They  often  cause  inflammation,  suppuration,  and 
ulceration  of  the  thin  skin  covering  them,  and  may 
in  this  way  be  discharged. 

B.  Urinary  concretions. — Minute  concretions 
are  not  infrequent  in  the  substance  of  the  kidney;  they 
are  generally  uratic.  Thus  in  infants  dying  between 
the  second  and  fourteenth  day  after  birth  spherules 
and  casts  of  ammonium  urate  may  be  found  in 
the  straight  tubules,  giving  rise  to  the  uratic  infarcts 
of  infants.  In  gouty  subjects  deposits  of  urate  of 
sodium,  and  other  urates,  may  be  found  in  the 
connective  tissue,  and  occasionally  accumulate  to 
such  an  extent  in  the  tubules  as  to  block  them. 

Small  masses  of  spheroidal,  '  dumb-bell '  and 
octahedral  crystals  of  oxalate  of  lime  are  also  occa- 
sionally present  in  cirrhosed  kidneys.  Calcareous 
deposits  may  form  near  the  apex  of  the  INIalpighian 
pyramids  in  calcareous  metastasis. 

The  other  concretions  found  in  the  urinary  organs 
are  calculi  or  '  stones,''  which  are  usually  situated  in 
the  pelvis  of  the  kidney  (nephrolithiasis)  or  in  the 
bladder.  Their  mode  of  formation,  composition, 
and  characters  have  already  been  considered. 

The  existence  of  some  chronic  irritation  of  the 
kidney  and  urinary  passages  predisposes  to  the 
formation  of  calculi,  desquamated  cells,  small 
masses  of  mucus,  blood-clot,  or  fibrin  frequently 
acting  as  nuclei  upon  which  the  precipitation  of 
salts  begins.  Debris  of  ulcerating  tumours,  foreign 
bodies  such  as  portions  of  catheter  or  hair-pins, 
may  act  in  the  same  way.  An  abnormal  composi- 
tion of  the  urine  due  to  disorder  of  metabolism  is, 
however,  an  important  factor  in  the  formation  of 
certain  calculi,  such  as  those  composed  of  uric  acid, 
urates,  oxalate  of  calcium,  cystin,  and  xanthin. 

The  presence  of  a  calculus  in  the  urinary  passages 
by  causing  inflammation  of  the  mucous  membrane 
and  retention  of  urine,  and  by  predisposing  to  secon- 
dary bacterial  infection,  favours  the  further  precipi- 
tation of  salts,  especially  when  bacteria  have  caused 
the  urine  to  undergo  ammoniacal  fermentation. 
When  the  urine  has  become  alkaline  a  rapid  preci- 
pitation of  phosphates  or  carbonates  takes  place. 

While  inflammation  of  the  urinary  passages 
favours  the  formation  of  calculi,  these  concretions 
when  formed  often  become  a  source  of  further 
morbid  changes,  such  as  cystitis,  ureteritis,  pyelitis, 
pyelonephritis,  hydronephrosis,  pyonephrosis,  renal 
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abscess,  perinephric  aljscess  ;  lacerations  and  ulcera- 
tions of  the  pelvis,  ureter,  bladder,  and  urethra  ; 
fistulous  openings  between  the  ureter  or  bladder 
and  the  intestine,  or  other  cavities. 

The  presence  of  calculi  in  the  substance  or  pelvis 
of  the  kidney  is  a  frequent  source  of  irritation  and 
hemorrhage  ;  their  passage  down  the  ureter  gives 
rise  to  great  pain  (renal  colic).  The  presence  of 
stones  in  the  bladder  is  also  a  source  of  irritation 
and  pain. 

Uric- Acid  and  Uralic  concretions. — According  to 
various  statistics  these  concretions  constitute  from  60 
to  80  per  cent,  of  all  the  urinary  calculi,  the  difler- 
ences  in  the  estimates  being  probably  due  to  the 
difficulty  of  determining  in  some  mixed  calculi 
whether  phosphates  or  urates  are  the  most  impor- 
tant constituents.  Uratic  calculi  are  formed  in  acid 
urine,  but  when  the  reaction  of  the  urine  becomes 
alkaline,  earthy  phosphates,  carbonates,  and  oxalates 
are  deposited  more  or  less  af>undantly  on  the  surface 
of  the  concretion  previously  formed,  which  is  thus 
frequently  rendered  rough  instead  of  remaining 
smooth,  as  is  usual  in  the  case  of  these  stones. 
Uratic  calculi  vary  considerably  in  size,  and  may  be 
single  or  multiple. 

Phosphalic  Urinary  concretions  come  next  to  the 
uratic  calculi  in  order  of  frequency.  Mixed  calculi 
in  which  phosphates  predominate  form  from  30  to 
40  per  cent,  of  all  urinary  calculi.  Stones  almost 
entirely  composed  of  phosphates  are  much  less 
frequent — probably  less  than  8  per  cent.  Phos 
phatic  calculi  are  frequently  multiple.  When  solitary 
they  may  reach  a  large  size. 

Oxalate  of  Lime  calculi  are  less  common  than 
the  phosphatic  stones  (from  2  to  5  percent,  of  all 
urinary  calculi).  Concretions  entirely  composed  of 
oxalate  of  lime  are  rare  ;  this  salt  may  form  a  thick 
crust  on  the  surface  of  uratic  stones  acting  as 
nuclei.    Rlulberry  calculi  vary  considerably  in  size. 

Calculi  composed  of  almost  pure  carbo)iate  of 
calcinin  are  very  rare  in  the  urinary  passages,  but 
this  salt  enters  frequently  into  the  composition  of 
mixed  phosphatic  calculi. 

Cystin-calculi  are  rare,  but  in  some  published 
statistics  they  reach  the  high  proportion  cjf  1-4  and 
2 '8  per  cent. 

Concretions  formed  of  Xanthin,  Cliolesterin,  and 
Indigo  are  very  rare.  Concretions  consisting  of  blood 
and  fibrin  and  nrostealiths  are  also  uncommon. 

C.  Biliary  concretions  [Biliary  calculi  or  gall- 
stones).—  These  occur  in  the  gall-bladder,  hepatic, 
cystic,  and  common  bile-ducts.  The  state  associated 
with  their  presence  is  known  by  the  name  of  Chole- 
lithiasis. Stagnation  of  bile  in  the  bile-passages  is 
a  frequent  source  of  gall-stones  ;  these  concretions 
are  not  uncommon  in  elderly  people.  Inflamma- 
tion and  neoplasms  of  the  gall-bladder  and  ducts 
favour  the  formation  of  gall-stones,  which  in  their 
turn  are  often  a  source  of  retenti(.)n  of  bile  and  in- 
flammation of  the  biliary  passages.  The  irritation 
produced  by  calculi  lias  also  been  thought  capable 
of  causing  primary  tumours  of  the  gall-bladder. 

Biliary  calculi  may  escape  from  the  bile-passages 
into  the  intestine,  and  during  their  migration 
frequently  cause  more  or  less  complete  obstruction 
of  the  common  bile-duct,  giving  rise  to  pain  [hepatic 
colic)  and  to  jaundice.  When  a  stone  becomes  im- 
pacted in  the  common  bile-duct,  it  may  give  rise  to 
dilatation  of  the  biliary  passages,  biliary  pigmenta- 
tion of  the  liver,  degeneration  of  the  liver-cells,  cir- 
rhosis i.\:c.    Under  these  conditions  secondary  bac- 


terial infection  of  bile-ducts  is  liable  to  occur,  and  this 
gives  rise  to  various  forms  of  cholangitis,  as  well  as 
acute  and  chronic  biliary  hepatitis  (including  hepatic 
abscesses).  Ulceration  of  the  gall-bladder  or  l)ile- 
ducts  leads  to  perforation  and  purulent  peritonitis 
or  retroperitonitis,  or  to  localised  peritoneal  adhe- 
sions through  which  ulceration  may  extend  in 
various  directions.  In  this  way  fistulous  channels 
may  ht  produced  between  the  gall-l)ladder  and  the 
duodenum,  colon,  or  surface  of  the  body,  or  between 
the  common  bile-duct  and  the  duodenum  (biliary 
fistula).  These  passages  may  allow  the  direct  escape 
of  gall-stones  into  the  duodenum,  the  colon,  &C. 

Biliar)'  concretions  may  be  so  small  as  to  be 
microscopical,  or  may  in  some  exceptional  cases 
reach  the  size  of  a  hen's  egg.  The  former,  which 
are  usuall)'  composed  of  bile-pigments,  are  found  in 
the  liepatic  ducts,  and  even  in  the  bile-canaliculi, 
and  the  intracellular  rootlets  of  these  canaliculi. 
The  larger  (of  which  cholesterin  is  usually  the  chief 
constituent)  occur  in  the  gall-bladder  and  main 
bile-ducts.  The  largest  stones  are  found  in  the 
dilated  gall-bladder,  which  may  be  entirely  filled  by 
one  or  several  of  them.  Solitary  gall-stones  are 
usually  rounded,  ovoid,  or  pyriform.  They  may  be 
smooth  or  rough.  IMultiple  gall-stones  are  facetted, 
seldom  exceeding  the  size  of  a  hazel  nut. 

There  are  three  main  types  of  gall-stones. 
I.  Gall-stones  of  which  cholesterin  is  the  chief 
constituent.  These  calculi  contain  in  addition  to 
cholesterin  various  proportions  of  organic  matter, 
bile-pigments,  and  earthy  salts.  They  have  usually 
a  nucleus  composed  of  pigmented  cellular  debris 
and  mucus  derived  from  the  mucous  membrane. 
Around  this  cholesterin-crystals  form  more  or  less 
pigmented  layers,  which  show  a  radiating  crystalline 
arrangement.  [a)  Cholesterin  may  form  up  to 
90  per  cent,  of  the  constituents  of  these  calculi, 
in  which  case  they  are  pale  yellow,  translucent, 
and  very  light  (pale  cholesterin-calculi).  [b)  The 
commonest  cholesterin-stones  contain  more  or  less 
bile-pigment,  which  gives  them  a  yellow,  reddish- 
brown,  greenish-brown,  or  almost  black  colour 
(dark  cholesterin-calculi).  [c)  Mixed  biliary  calculi ^ 
containing  a  larger  proportion  of  biliary  pigment, 
carbonate  of  calcium,  and  other  salts,  are  also 
frequent.  They  are  heavier,  less  crystalline,  more 
friable,  than  the  preceding  varieties.  They  vary 
in  colour  from  greyish-white  to  almost  black. 

2.  Bile-pii^ment  calculi. — These  aresmall,  reddish- 
brown,  or  almost  black  calculi,  and  are  uncommon. 
They  are  chiefly  composed  of  bilirubin-calciitm  which 
may  form  from  28  to  6l  per  cent,  of  their  consti- 
tuents. Biliverdin,  bilifuscin,  biliprasin,  and  liili- 
hiemin  are  also  found  in  these  stones. 

3.  Calcium-carbonate  calculi. — These  are  rare. 
In  addition  to  the  various  elements  already  men- 
tioned as  entering  the  composition  of  gall-stones, 
the  following  may  occur  in  very  small  quantities  : 
zinc,  iron,  copper,  manganese,  silicon,  uric  acid,  and 
fats. 

I).  Intestinal  concretions  (Enteroliths  or 
Intestinal  calculi). — These  are  much  less  frequent 
in  man  and  carnivora  than  in  herbivora  (especially 
ruminants). 

In  man  they  are  generally  formed  round  a  nucleus 
composed  of  some  indigestible  content  of  the  intes- 
tine, some  hard  mass  of  fiKces — scybala  or  fnscal 
concretions — a  gall-stone  or  some  foreign  body 
introduced  into  the  alimentary  canal. 

Sluggishness  of  the  intestine,  habitual  constipation, 
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any  condition  causing  stagnation  of  intestinal  contents, 
or  the  ingestion  of  large  quantities  of  indigestible 
material,  all  favour  the  formation  of  intestinal  con- 
cretions. 

Enteroliths  are  usually  situated  in  the  large  in- 
testine, and  more  especially  in  the  cacum,  the 
appendix  vermiformis,  or  other  intestinal  diverticula. 
They  may  be  a  source  of  obstruction,  of  inflamma- 
tion, ulceration,  or  perforation,  and  their  con- 
sequences. Appendicitis  and  perityphlitis  are 
among  the  special  lesions  which  may  be  produced 
by  intestinal  concretions. 

According  to  the  nature  and  size  of  the  bodies 
which  act  as  nuclei,  and  the  amount  of  the  cal- 
careous deposits  forming  on  their  surface  enteroliths 
present  various  characters.  The  following  are 
the  most  important  varieties  of  intestinal  concre- 
tions : — 

1.  Intestinal  sand  or  gravel  ('  Sable  intestinal). — 
Small  concretions,  generally  numerous,  composed 
chiefly  of  undigested  seeds  (e.g.  groups  of  fig-seeds) 
or  of  groups  of  vegetable  cells  with  thick  cellulose 
walls  (Sclerenchyma)  such  as  are  found  in  gritty 
pears.  These  masses  are  in  great  part  composed 
of  cellulose,  are  encrusted  with  a  variable  amount 
of  calcareous  salts  of  the  same  kind  as  those  found 
in  the  larger  concretions. 

2.  Calculi  {Compact  or  Hard  Enteroliths). — 
These  are  heavy  and  dense  concretions  seldom 
e.xceeding  a  walnut  in  size.  They  are  single  or 
multiple  ;  in  the  latter  case  they  may  be  facetted. 
They  have  a  stratified  structure,  the  various  layers 
being  frequently  differently  coloured,  white,  yellow, 
brown,  or  almost  black. 

They  consist  chiefly  of  magnesium,  calcium,  and 
ammonio-magnesian  phosphates,  carbonate  and  oxa- 
late of  calcium,  traces  of  silica  and  bile-pigments  or 
some  of  their  derivatives.  The  nature  of  the 
nucleus  is  variable.  Such  stones  are  uncommon  in 
man  ;  in  horses  and  cattle  they  are  less  rare  and  may 
reach  a  considerable  size. 

3.  Spongy  or  soft  enteroliths. — These  are  light, 
elastic,  porous  masses,  often  irregular  in  shape  and 
having  a  felt-like  structure.  Those  occurring  in 
man  are  mostly  composed  of  vegetable  fibres  or 
husks  of  seeds  with  their  hairy  appendages  (such  as 
may  be  formed  in  coarse  oatmeal),  inspissated  fseces 
and  scanty  deposits  of  earthy  salts  (compact  entero- 
liths). In  the  ruminants  and  other  animals  which 
are  in  the  habit  of  licking  their  fur  and  swallowing 
much  hair,  balls  almost  entirely  composed  of  hair 
may  be  formed  :  these  are  known  as  hair-balls 
(asgagropili  or  bezoars). 

4.  Calculi  composed  of  carbonate  and  other  in- 
soluble salts  of  magnesium,  calcium,  or  bismuth 
have  resulted  from  the  continued  administration  of 
large  doses  of  carbonate  of  magnesium,  chalk,  or 
bismuth  salts. 

5.  Fatty  concretions,  composed  of  partly  saponi- 
fied fat,  have  been  observed  after  the  continuous 
administration  of  olive  oil — as  in  a  certain  form  of 
treatment  for  gall-stones.  These  concretions  present 
the  characters  of  partly  decomposed  and  saponified 
olive  oil  ;  they  may  be  very  numerous  and  be  as 
large  as  a  large  bean  ;  they  may  be  well  defined, 
rounded  or  ovoid,  but  are  usually  irregular  in  shape. 
They  have  a  yellowish-green  colour  and  a  rancid 
smell.  They  melt  by  heat  and  burn  with  a  smoky 
flame.  They  are  very  light.  They  have  been  mis- 
taken for  gall-stones,  but  the  slightest  care  would 
prevent  such  an  error. 


E.  Pancreatic  concretions.— These  con- 
cretions are  comparatively  rare.  They  may  take 
the  form  of  small  sand-like  grains  disseminated 
through  the  substance  of  the  gland. 

Calculi,  solitary  or  multiple  (sometimes  ver\- 
numerous),  are  occasionally  formed  in  the  pancreatic 
ducts  and  their  branches.  These  stones  may  reach 
a  large  size  (up  to  one  inch  in  diameter).  They  are 
rounded,  ovoid  or  irregular,  and  branched  ;  their 
surface  is  sometimes  nodulated  or  uneven,  having  a 
'  worm-eaten  '  appearance.  They  are  usually  soft, 
whitish  in  colour,  and  composed  of  carbonate  of 
calcium  with  a  small  amount  of  phosphate  of  cal- 
cium and  a  comparatively  large  quantity  of  organic 
matter. 

The  formation  of  these  calculi  is  usually  associated 
with  inflammation  of  the  ducts  and  degenerative 
changes  in  the  parenchyma  of  the  gland.  The 
ducts  may  be  dilated  and  the  seat  of  suppuration  :  the 
rest  of  the  gland  is  usually  in  a  state  of  cirrhosis. 

F.  Salivary  calculi. — Concretions  are  occa- 
sionally found  near  the  orifice  of  Stenson's  and 
Wharton's  ducts,  which  they  obstruct  more  or  less 
completeh'.  They  are  usually  rough  and  irregular 
in  shape,  composed  of  earthy  phosphates,  carbonate 
of  calcium,  and  organic  material,  and  often  contain 
a  nucleus  of  some  foreign  matter  (vegetable  debris, 
splinter  of  bone,  bacteria,  i\  c. ),  which  has  passed 
from  the  mouth  into  the  duct. 

G.  Tartar  and  Tooth-stones  (buccal  or 
dental  concretions).  —  These  deposits  are  closely 
allied  to  salivary  calculi.  The  mineral  salts  of  saliva 
are  frequently  deposited  upon  the  teeth,  especially 
about  their  neck  ;  the  precipitate  may  be  so  abun- 
dant as  to  cover  entirely  the  crown.  The  molars 
are  specially  liable  to  be  affected  in  this  way. 

Tartar  contains  a  large  proportion  of  inspissated 
altered  mucus  and  cells,  and  many  bacteria,  espe- 
cially the  Leptothrix  buccalis  and  Spirillum  buccale. 

H.  Tonsillar  concretions  ((vrA ////). —Plugs 
of  desquamated  epithelium,  leucocytes,  mucus,  fat, 
debris  of  food  and  bacteria,  are  frequently  formed 
in  the  tonsillar  crypts.  They  are  soft,  greasy-look- 
ing, and  have  usually  a  very  fcetid  odour.  When 
calcified  they  form  calculi  varying  from  a  millet 
seed  to  a  bean  in  size  ;  they  are  usually  soft  and 
contain  a  large  proportion  of  carbonate  of  calcium. 
They  may  be  a  source  of  considerable  irritation. 

I.  Mammary  concretions. — Calcification  of 
the  stroma  of  carcinomatous  tumours  may  occur  in 
the  mamma  as  in  other  parts.  Small  colloid  and 
fatty  concretions  are  frequently  found  in  the  dilated 
acini  and  ducts  of  the  mamma  when  this  organ  is 
affected  with  lesions,  such  as  tumours,  causing 
obstruction  of  the  ducts. 

Mammary  calculi  have  been  observed  in  the 
teat-ducts  of  cows  ;  they  consist  of  calcium  car- 
bonates, earthy  phosphates,  fat,  and  other  organic 
substances. 

K.  Prostatic  concretions. — Corpora  amy- 
lacea  (or  amyloid  concretions)  are  very  common  and 
may  be  considered  almost  as  physiological  products  ; 
they  occur  at  all  ages.  Amyloid  concretions  are 
usually  small  microscopic  bodies,  but  may  become 
large  enough  to  be  visible  with  the  naked  eye  as 
brown  grains  distributed  all  through  the  substance 
of  the  prostate. 

Prostatic  calculi. — They  are  formed  in  the  same 
way  as  the  corpora  amylacea,  by  the  accumulation 
of  cells  and  secretion  in  the  prostatic  acini,  but  in 
addition  they  are  calcified.     They  vary  in  size. 
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being  often  microscopic,  but  they  are  not  infre- 
quently as  large  as  millet  seeds,  and  may  reach  the 
size  of  a  small  pea.  They  are  usually  numerous. 
These  concretions  are  common  in  old  people,  espe- 
cially when  the  prostate  is  the  seat  of  disease. 

L.  Spermatic  or  Seminal  concretions. — 
These  occur  in  the  seminal  vesicles.  They  are 
caused  by  the  accumulation  of  spermatozoa  and  other 
secretions,  which  undergo  degenerative  changes  and 
become  calcified. 

M.  Preputial  calculi. — These  are  observed 
in  cases  of  phimosis,  owing  to  the  retention,  degene- 
ration, and  calcification  of  masses  of  smegma.  Calculi 
escaping  from  the  urethra  may  also  be  retained  in 
the  preputial  sac  and  continue  to  enlarge  by  further 
deposition  of  organic  matter  and  lime-salts  on  their 
surface. 

N.  Vaginal  concretions. — Pessaries  and  other 
foreign  bodies  retained  in  the  vagina  for  a  long  time 
may  become  encrusted  with  calcareous  salts  ;  the 
presence  of  these  bodies  also  causes  inflammation, 
ulceration,  and  the  formation  of  much  granulation 
tissue,  in  which  vaginal  concretions  are  frequently 
embedded. 

O.  Nasal  concretions. — Mucus,  sometimes 
mixed  with  blood,  or  inflammatory  exudation  re- 
tained in  the  nasal  cavities  occasionally  becomes 
inspissated  and  much  altered,  forming  crusts  or 
almost  complete  casts  of  part  of  the  passages.  One 
case  has  been  recorded  in  which  the  nasal  fossee 
were  filled  with  masses  of  cholesterin,  which  must 
have  been  formed  out  of  such  retained  products. 

Nasal  calculi  (Rhinolitlis')  may  be  produced  by 
the  calcification  of  retained  secretions,  but  are  more 
usually  due  to  calcareous  incrustation  of  foreign 
bodies,  such  as  seeds,  beads,  boot-buttons,  &c., 
which  may  find  their  way  into  the  nasal  cavities 
(usually  of  children).  These  stones  sometimes  reach 
a  large  size,  and,  besides  causing  obstruction  and 
unhealthy  discharges,  may  lead  to  ulceration  and 
nasal  deformities. 

P.  Bronchial  concretions,  similar  in  nature 
to  the  nasal  concretions,  occur  occasionally. 

Q.  Otoliths,  Cerwninoiis plugs. — Accumulation 
of  secretions  in  the  external  auditory  meatus  often 
tends  to  the  formation  of  plugs  of  wax  (cerumen) 
which  may  dry,  become  hard  and  almost  black,  and 
give  rise  to  irritation  and  deafness.  These  masses 
may  contain,  in  addition  to  the  cerumen,  epithelial 
cells  and  hairs,  and  they  oft'er  a  suitable  nidus  for 
the  growth  of  several  moulds  and  bacteria.  See 
Ear,  Diseases  of  ;  Otomycosis. 

By  a  deposition  of  carbonate  and  phosphate  of 
calcium,  calcareous  conci-etions  (otoliths)  are  formed, 
but  this  is  of  rare  occurrence  in  man.  These  patho- 
logical otoliths  have  no  relation  to  the  otoliths  which 
are  found  normally  in  the  fluids  of  the  internal  ear. 
These  physiological  concretions  are  composed  of 
crystals  of  carbonate  of  lime  embedded  in  mucus. 

Sheridan  DELfipiNE. 

CONCUSSION  [concutio,  I  shake  together).— 
This  term  is  used  to  indicate  a  condition  induced 
by  a  more  or  less  violent  shaking  or  physical  com- 
motion of  the  general  system,  or  of  some  particular 
organ,  whereby  serious  symptoms  may  be  induced, 
but  no  definite  lesion  can  be  detected  to  account  for 
them.  The  nerve-centres  are  the  parts  most  liable 
to  be  thus  afi'ected,  concussion  of  the  brain  or  spinal 
cord  being  of  considerable  moment,  giving  rise  to 
more  or  less  complete  abolition  of  their  functions, 


though  this  efiect  is  usually  only  temporary  [see 
Brain,  Concussion  of  ;  and  Spinal  Cord,  Diseases 
of).  General  concussion  of  the  body  is  highly  im- 
portant at  the  present  day,  in  connection  with  rail- 
way accidents,  after  which  persons  seem  to  be  un- 
injured, or  only  to  be  slightly  shaken,  but  subse- 
quently more  or  less  grave  symptoms,  associated 
with  the  nervous  system,  set  in.  See  Railway 
Accidents,  Results  of. 

Frederick  T.  Roberts. 

CONCUSSION  OF  BRAIN,  SPINE,  iiC—Sce 
Brain,  Concussion  of ;  and  Spinal  Cord,  Dis- 
eases of. 

CONDYLOMA  (Koz/SuAo^ta,  a  knob).— Synon.  : 
Fr.  Condyloine  ;  Ger.  Fcigwarze. 

This  vague  term  has  been  used  to  describe  at  least 
two  different  things — namely,  (a)  papillomata,  or 
warty  growths  in  the  neighbourhood  of  the  anus  and 
genital  organs  ;  and  (/))  the  syphilitic  lesions  called 
mucous  patches  or  mucous  tubercles.  Of  these  the 
former  only  will  be  dealt  with  here.  The  latter  are 
described  under  Mucous  Patch. 

Description. — Condylomata  are  commonly 
found  in  connection  with  the  constant  moisture  and 
irritation  due  to  acrid  secretions,  whether  natural  or 
morbid,  especially  the  discharges  of  venereal  affec- 
tions. The  growths  occur  most  frequently  and 
attain  the  greatest  size  in  dirty  persons,  in  whom 
also  they  are  most  liable  to  become  inflamed,  ul- 
cerated, and  fissured.  The  enormous  masses  some- 
times seen  in  pregnant  women  are  often  called 
'  cauliflower  '  growths. 

Treatment. — Frequent  washing,  followed  by 
the  free  application  of  some  absorbent  powder,  such 
as  oxide  of  zinc,  is  essential.  When  the  growths 
are  very  large,  or  fail  to  disappear  under  caustics, 
removal  by  scissors,  knife,  or  cautery  will  be  neces- 
sary. Arthur  Cooper. 

CONFLUENT  {coiijluo,  I  run  together).— Ap- 
plied chiefly  to  a  variety  of  small-pox  and  other 
exanthemata,  in  which  the  eruption  runs  together 
or  coalesces. 

CONGENITAL  {con,  together;  and  geniius, 
begotten). — Existing  at  birth.  Monstrosities  ; 
and  FcETUS,  Diseases  of. 

CONGENITAL   SPASTIC  PARAPLEGIA.— 

Sec  Cerebral  Diplegia. 

CONGESTION  (congero,  I  accumulate).  —Over- 
fulness  of  vessels,  caused  by  accumulation  of  their 
contents  :  generally  applied  to  blood-vessels.  i'lV 
Circulation,  Disorders  of. 

CONGO  SICKNESS.— Sleeping  Sick- 
ness. 

CONIUM,  Poisoning  by.— Synon.  :  Fr.  Em- 

poisoiineuiciit  par  la  Cigiie  ;  Ger.  Schicrliugsvcr- 
giftung. — All  parts  of  the  hemlock  plant  (Coiiiiiiii 
maculatuin  ;  Greek,  Kuvetov)  are  poisonous.  Both 
the  leaves  and  fruit  are  used  in  medicine.  Its  toxic 
properties  were  known  in  ancient  times  ;  the  plant 
was  used  for  the  destruction  of  criminals  by  the 
ancient  Greeks,  and  there  is  no  doubt  that  Socrates 
was  poisoned  by  it.  Death  from  conium  in  this 
country  has  perhaps  always  been  the  result  of  mis- 
adventure or  suicide  ;  but  on  the  Continent  the 
active  principle  of  the  plant,  coiiinc,  an  alkaloid. 
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has  been  administered  for  the  purpose  of  wilful 
homicide,  death  resulting  from  a  dose  of  lo  to  15 
drops. 

Anatomical  Characters. — The  signs  of 
asphyxia,  engorgement  of  lungs  and  of  the  right 
heart,  and  a  general  venous  condition  of  the  blood, 
appear  to  be  constant  after  death  from  conium. 
There  is  nothing  else  specially  noticeable. 

Symptoms. — Preparations  of  conium,  as  well  as 
the  alkaloid,  or  mixture  of  alkaloids,  known  as 
Conine,  when  taken  in  toxic  doses,  produce  excessive 
muscular  weakness  beginning  in  the  lower  limbs, 
and  extending  gradually  upwards,  with  giddiness 
and  disordered  vision.  These  symptoms  are  in 
some  cases  preceded  by  nausea  and  vomiting,  with 
dryness  or  burning  pain  in  the  mouth  and  fauces. 
There  is  a  desire  to  remain  quiet,  and  a  peculiar 
heaviness  or  drooping  of  the  eyelids,  the  patient 
lying  with  his  eyes  shut.  This,  and  the  impair- 
ment of  vision,  appear  to  be  due  to  paralysis  of  the 
ocular  muscles.  The  pupils  may  be  natural,  but 
later  they  become  dilated.  The  pulse  is  slow  till 
diath  is  actually  impending.  The  paralysis  pro- 
gresses gradually  upwards,  till  eventually  heart  and 
respiration  are  affected,  more  especially  the  former. 
Convulsions  and  impairment  of  the  mental  faculties 
— hitherto  intact — now  set  in  ;  finally  sensation  is 
impaired,  and  death  ensues  from  asphyxia. 

Diagnosis. — The  paralysis  of  motion,  progress- 
ing gradually  upwards,  with  sensation  long  unim- 
paired, and  the  peculiar  drooping  of  the  eyelids, 
are  perhaps  diagnostic  of  the  nature  of  the  poison. 

Prognosis. — As  no  antidote  is  known  which 
counteracts  the  effects  of  conine,  the  prognosis  must 
always  be  a  guarded  one,  and  will  depend  entirely 
upon  the  general  condition  of  the  patient. 

Treatment. — The  stomach  must  be  emptied  by 
the  stomach-pump  or  siphon-tube,  and  well  washed 
out.  Emetics  may  also  be  used  to  evacuate  the 
stomach.  Tannin  and  other  astringents  must  be 
freely  administered,  to  precipitate  the  active  alka- 
loid, and  prevent  its  absorption.  Castor  oil,  ad- 
ministered by  the  mouth  or  rectum,  may  aid  the 
removal  of  the  alkaloid  when  it  has  been  rendered 
insoluble  by  tannin.  Strong  coffee,  brandy,  am- 
monia, and  stimulants  generally  are  serviceable,  as 
may  also  be  the  hypodermic  injection  of  ether. 
Hypodermic  injections  of  i-40th  grain  of  sulphate 
of  atropine  are  very  promising,  especially  in  the 
later  stages ;  atropine  acting  as  a  respiratory  and 
cardiac  stimulant.  Persistent  artificial  respiration, 
and  stimulation  of  the  respiratory  and  cardiac  func- 
tions by  the  use  of  electricity,  ought  not  to  be 
neglected  when  these  are  affected. 

Thomas  Stevenson. 

CONJUNCTIVITIS.— Inflammation  of  the  con- 
junctiva. Sec  Eye,  and  its  Appendages, 
Diseases  of. 

CONSCIOUSNESS,     Disorders    of.— The 

disorders  of  consciousness  are  so  numerous  as  to  make 
it  desirable  brietly  to  consider  them  in  one  article, 
with  a  view  to  their  classification  and  the  better 
comprehension  of  their  mutual  relations.  We  shall, 
therefore,  here  group  and  arrange  the  varied  morbid 
conscious  states,  not  aiming  to  produce  a  strictly 
scientific  classification  so  much  as  one  which  will 
be  practically  useful. 

I.  Exaltation. — Under  this  head  may  be  ranged 
certain  states  of  consciousness  more  or  less  distinctly 


bordering  upon  the  unnatural,  to  be  met  with  in 
persons  under  the  influence  of  '  mental  excitement ' 
from  various  causes,  as  from  sudden  good  news,  or 
generally  pleasant  surroundings  ;  also  from  a  slight 
degree  of  poisoning  by  alcohol,  opium,  hashisch,  or 
other  drugs  ;  or  from  an  early  stage  of  some  forms 
of  insanity,  or  of  delirium.  In  this  state  of  mental 
exaltation  the  individual's  powers  of  perception, 
apprehension,  recollection,  thought,  emotion,  and 
volition,  would  seem  to  be  all  more  or  less  intensi- 
fied, just  as  in  that  of  hebetude  or  dementia  they  are 
diminished,  and  consciousness  is  proportionately 
dwarfed. 

2.  Perversions.  —Many  of  the  various  defects 
here  to  be  referred  to  are  very  partial  in  the  extent 
to  which  they  implicate  consciousness,  though  others 
are  general.  In  what  is  known  as  an  illusion  some 
object  of  sense  is  not  correctly  perceived  ;  or  in 
other  words,  some  sensorial  impression  is  quite 
wrongly  interpreted — as  when  a  feverish  or  a 
maniacal  patient,  looking  at  some  inanimate  object, 
declares  that  it  is  a  cat  or  a  dog  about  to  fly  at  him, 
or,  hearing  even  the  slightest  noise  in  any  part  of 
his  room,  interprets  it  to  be  the  voice  of  some  friend 
or  imagined  enemy.  In  the  case  of  an  hallucina- 
tion, however,  forms  are  declared  to  be  seen,  or 
voices  heard  (by  a  patient  suffering  from  delirium 
tremens,  for  instance),  where  no  appreciable  external 
realities  could  have  started  the  notion.  And  in 
these  cases,  it  is  not  that  the  patient  sees  or  hears 
without  believing  ;  he  implicitly  believes  that  the 
visions  or  voices,  which  have  been  conjured  up 
subjectively  by  the  mere  disordered  working  of  his 
own  brain,  have  a  real  existence  in  the  outside 
world.  It  is  necessary  to  make  this  distinction, 
because  it  is  by  no  means  uncommon,  in  regard  to 
the  olfactory  sense  (especially  in  some  epileptics), 
for  odours  or  smells  to  be  perceived  which  the 
patient  soon  comes  to  know  are  purely  subjective  or 
devoid  of  any  external  correlative. 

Hallucinations  and  illusions,  moreover,  though 
occasionally  existing  alone,  are  quite  commonly  as- 
sociated with  a  very  important  and  more  general 
derangement  of  consciousness,  namely,  delirium. 
This  is  a  symptom  very  common  in  many  fevers,  in 
certain  low  states  of  the  system,  after  severe  frights, 
in  inflammatory  or  other  lesions  of  the  brain  and  its 
membranes,  as  a  result  of  some  narcotico-irritant 
poison,  or  occasionally  in  a  person  who  is  recovering 
from  an  epileptic  attack  or  from  the  stupor  sequen- 
tial to  a  series  of  convulsive  attacks.  The  state 
itself  varies  much  in  intensity.  Three  fairly  distinct 
types  exist.  In  (a)  low  or  tmittering  delirium  the 
patient  lies  still  and  more  or  less  heedless  of  what  is 
occurring  around  ;  or,  if  heeding  at  all,  the  impres- 
sions which  he  receives  give  rise  to  erroneous 
perceptions  (illusions),  which  are  woven  into  the 
incoherent  fabric  of  his  rambling  thought.  In  {b) 
deliriuin  tremens  the  patient  is  more  restless  ; 
tremors  of  the  limbs  and  of  the  muscles  of  the  face 
are  often  easily  induced  ;  hallucinations  of  sight  and 
hearing  are  common  ;  and  the  character  of  the 
delirium  reveals  that  the  patient  is,  to  an  unusual 
extent,  possessed  by  fears,  terrors,  and  other  emo- 
tions of  a  depressing  type.  In  (c)  wild  or  raving 
delirium  we  have  to  do  with  a  much  more  active 
state.  The  patient  raves  loudly  and  incoherently, 
more  in  regard  to  his  fleeting  dream-like  thoughts 
than  in  connection  with  external  impressions,  of 
which  he  is  more  or  less  heedless.  He  is  often 
violent  in  demeanour,  and  difficult  to  be  restrained. 
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persons  in  this  state  Ijeing  capable  of  great  and 
prolonged  muscular  exertion.  The  bodily  activity 
accompanying  this  form  of  delirium  is,  in  fact,  just 
as  characteristic  as  the  great  intensity  of  the  mental 
processes.  It  is  met  with  occasionally  in  some 
fevers,  but  more  commonly  in  meningitis  and  in 
acute  mania. 

In  its  early  stages  delirium  is  principally  noticed 
during  the  transition-period  between  waking  and 
sleeping — at  times,  that  is,  when  the  nervous  system 
most  needs  the  re-invigorating  influence  of  sleep. 
It  is  in  these  cases,  too,  that  beef-tea  or  stimulants 
may  for  a  time  dispel  all  traces  of  the  wandering 
thought.  While  illusions  and  hallucinations  enter 
largely  into  the  mental  activity  of  a  delirious  patient, 
delusions  also  are  generally  well-marked  com- 
ponents. That  is  to  say,  the  person  becomes  for  a 
time  possessed  by  an  idea,  notion,  or  fancy,  for 
which  there  is  no  real  warranty,  though  he  believes 
and  wishes  to  act  as  though  it  were  true. 

Somewhat  allied  to  delirium  in  nature,  though 
much  lower  in  intensity  as  a  mental  process,  is  that 
incoherence  of  thought  which  is  met  with  in  many 
chronic  maniacs,  or  in  non-febrile  patients  suffering 
from  various  organic  brain-diseases.  In  its  slighter 
degrees  this  incoherence  displays  itself  as  mere 
'  rambling '  talk  ;  the  patient  has  not  sufficient 
brain-power  to  follow  up  the  main  subject  of 
thought,  and  is  frequently  diverted  into  collateral 
channels.  This,  which  is  a  natural  state  with 
some  persons,  may  be  distinctly  indicative  of 
disease  in  others  whose  mental  power  has  previ- 
ously been  of  a  more  vigorous  type.  At  times  the 
incoherence  is  seen  to  be  governed  principally  l)y 
mere  verbal  suggestion,  the  patient  being  led  away 
from  point  to  point  in  new  directions,  owing  to  the 
associations  of  some  word  which  has  been  used 
becoming  for  the  time  dominant.  This  state  is 
often  well  seen  in  the  sub-acute  exacerbations  of 
chronic  mania,  though  it  may  occur  also  where 
multiple  softenings  or  indurations  of  the  brain  exist. 
At  other  limes  the  incoherence  is  more  absolute — 
wayward  transitions  from  subject  to  subject,  con- 
nected by  no  discoverable  bond,  rapidly  following 
one  another.  The  result  in  such  a  case  is  a  mere 
unmeaning  jumble  of  words,  interspersed  here  and 
there  with  brief  propositions  having  a  limited 
significance  of  their  own,  though  often  wholly 
unrelated  to  that  which  precedes  or  follows. 

Hypocliondriasis  is  a  perverted  state  of  conscious- 
ness, having  some  resemblance  to  that  of  illusion, 
but  in  which  some  internal  or  visceral  state  becomes 
the  starting-point  of  impressions  (possibly  not 
actually  painful)  which,  when  magnified  and  per- 
verted as  they  are  in  the  mind  of  the  patient,  fill 
him  with  false  and  gloomy  apprehensions  of  various 
kinds.  This  perversion  of  consciousness  is  more 
generalised  than  that  which  exists  in  the  case  of 
illusion  ;  and  also,  instead  of  being  a  more  or  less 
temporary  defect,  it  is  one  that  may  last  for  weeks, 
months,  or  even  years.  The  state  of  mind  of  an 
hysterical  patient  is  often  not  altogether  different 
from  that  of  the  hypochondriac. 

3.  Partial  Loss. — Defects  of  this  order  are 
numerous  and  may  exist  in  great  variety.  They 
may  implicate  almost  equally  nearly  all  the  varieties 
of  conscious  mental  activity,  or  some  more  than 
others.  They  may  be  either  congenital,  or  accjuired 
during  the  life  of  the  individual. 

In  idiocy  we  may  have  from  birth  defect  in  the 
power  of  concentrating  the  attention,  a  defective 


pow  er  of  apprehension  and  of  thinking,  and  a  defec- 
tive volition,  shown  alike  by  an  inability  to  guide  or 
control  thought,  and  by  a  deficient  vigour  of  bodily 
movement.  Again,  as  a  result  of  epilepsy,  of 
organic  brain-disease,  or  of  injuries  to  the  head,  the 
patient  may  gradually  lapse  into  such  a  condition 
from  one  of  health,  so  as  to  become,  as  it  is 
termed,  'demented.'  While  this  state  of  dementia 
may  supervene  at  any  age,  it  is  much  more  common 
as  a  consequence  of  the  brain-diseases  frequent  in 
advanced  life.  There  is,  moreover,  a  form  known 
as  senile  dementia,  in  which  without  any  typical 
disease,  but  as  a  consequence  of  impaired  tissue- 
vitality  and  diffused  degenerative  changes  through- 
out the  nervous  system,  the  mental  faculties  undergo 
a  more  marked  degradation  than  is  usually  met 
with  in  old  age.  This  condition  in  its  minor 
degrees  goes  by  the  name  of  hebetude.  In  all  such 
states  or  grades  of  idiocy  and  dementia,  we  meet 
with  an  undue  tendency  to  sleeja  in  the  daytime  as 
a  result  of  the  listless  and  languid  mental  condition. 
This  is  but  another  sign  of  the  general  lowering  of 
conscious  vigour. 

Here  we  must  include,  also,  a  peculiar  group  of 
conditions,  having  some  alliance  with  one  another, 
which  are  all  characterised  by  loss  of  conscious- 
ness to  some  extent,  either  partial  in  range 
or  general.  They  are — reverie,  somnainbulisin . 
ecstasy,  coma  vii^il,  catalepsy,  hypnotism,  and  trance. 
They  are  merely  enumerated  here,  but  are  defined 
or  described  in  their  several  places.  In  the  last  ol' 
these  conditions  the  loss  of  consciousness,  in  the 
ordinary  acceptation  of  the  term  (namely,  loss  of 
perceptive  power),  is  so  absolute,  that  some  mav 
think  it  ought  rather  to  be  included  in  the  next 
section.  Loss  of  perceptive  power,  however, 
would  not  seem  to  be  absolutely  synonymous  with 
Ipss  of  consciousness.  There  is  good  reason  to 
believe,  for  instance,  that  where  the  influence  of 
chloroform  and  other  anaesthetics  is  not  pushed  to 
the  fullest  extent,  a  condition  of  antcsthesia  inter- 
mediate between  slight  and  profound  is  produced, 
in  which,  while  there  is  absolutely  no  consciousness 
for  external  impressions,  so  that  pain  is  altogether 
unfelt,  there  is  still  a  certain  amount  of  cerel)ral 
activity — as  evidenced  by  rambling  and  indistinct 
speech  on  subjects  altogether  apart  from  what  the 
surgeon  may  be  doing.  There  is  mental  activity 
clearly,  though  the  nature  of  this,  as  revealed  by 
the  patient's  speech,  may  preclude  the  notion  that 
pain  is  at  the  time  being  felt.  .Sensorial  conscious- 
ness is  blotted  out,  while  a  kind  of  ideational  con- 
sciousness remains.  We  have  an  approximation  to 
such  a  condition,  also,  in  the  case  of  sleep  when 
dreams  are  rife.  But  here  sensorial  consciousness 
is  not  completely  in  abeyance.  Again,  in  certain 
rare  and  anomalous  epileptiform  attacks  we  may 
find  the  patients,  after  the  first  paroxysms,  bereft  of 
some  senses,  though  not  of  others.  They  may  hear 
what  is  said  by  those  around  them,  though  they 
continue  for  a  time  quite  unable  to  see  or  speak. 

4.  Complete  Loss. — In  very  profound  sleep 
(sopor),  in  that  prolonged  form  of  it  in  which  the 
person,  if  he  can  be  momentarily  roused,  drops  oft' 
again  immediately  (lethargy),  and  also  in  profound 
ancFsthesia,  there  is  complete  loss  of  consciousness. 
The  terms '  sopor '  and  '  lethargy'  are  now  rarely  used , 
and  authors  are  not  even  agreed  as  to  the  precise 
state  which  would  be  designated  by  the  latter  word. 
It  is  sometimes  regarded  as  a  synonym  for 
'  trance.' 

z 
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In  syiuope  we  have  insensibility  resulting  roni  a 
cutting  off  of  the  proper  supply  of  blood  to  the  brain  ; 
while  in  asphyxia  we  have  a  like  result  following 
upon  an  interference  with  respiration,  and  a  conse- 
quent engorgement  with  impure  blood. 

A  condition  of  narcosis  or  profound  insensibility 
may  result  from  opium  or  other  drugs  and  poisons, 
among  which  alcohol  is  to  be  included  as  one  of 
the  most  common  producers  of  such  a  state.  It 
may  also  be  due  to  the  deficient  elimination  of 
waste  products  by  the  kidneys,  when  '  urwmic 
coma  '  is  produced  ;  or  to  the  abnormal  production 
(jf  chemical  compounds  in  the  system,  which  lead 
onto  blood-poisoning,  as  in  '  diabetic  coma,' and 
in  the  final  stages  of  septic  poisoning. 

Complete  loss  of  consciousness  exists  for  some 
time  during  the  ordinary  form  of  epileptic  fit,  or 
during  an  attack  of  convulsions  ;  though  in  other 
epileptiform  fits,  not  infrequently  met  with — having 
some  of  the  characters  of  hysterical  convulsions — 
there  seems  to  be  a  loss  of  sensorial  consciousness 
only  (loss  of  perception),  while  a  certain  amount  of 
ideational  consciousness  remains.  In  apoplexy  also 
there  may  be  for  hours  or  days  a  more  or  less 
profound  loss  of  consciousness.  In  the  less  pro- 
found attacks,  as  well  as  after  an  epileptic  fit  or  an 
attack  of  convulsions,  the  loss  of  consciousness  is 
not  complete,  and  we  have  a  condition  now 
commonly  known  as  stripo7-.  This  state  is  also 
frequent  as  a  result  of  concussion  or  other  injuries 
of  the  brain,  and  it  occasionally  follows  a  severe  fit 
of  hysterical  convulsions.  It  mry  last  for  hours, 
days,  or  even  weeks  in  some  cases.  In  it  the 
patient  lies  with  his  eyes  closed,  taking  no  heed  of 
what  is  passing  around,  though  he  may  show 
obvious  signs  of  feeling  when  touched  or  pinched, 
and  may  be  capable  of  being  momentarily  roused, 
so  as  to  give  a  short  monosyllabic  answer  if  slightly 
shaken  or  spoken  to  in  a  loud  voice.  On  these 
occasions,  signs  of  impatience  are  often  shown. 
Though  such  a  patient  will  not  ask  for  food,  he  will 
■often  drink  freely  when  it  is  offered.  He  will  of 
"his  own  accord,  when  his  bladder  is  full,  sometimes 
;get  out  of  bed,  find  the  chamber-pot,  use  it,  and 
return  to  bed  without  saying  a  word — and  then 
speedily  relapse  into  his  previous  state  of  stupor. 
When  the  insensibility  is  more  profound,  both  urine 
and  freces  are  passed  incontinently. 

The  state  just  spoken  of  is  referred  to  in  this 
•section  because  it  is  so  intimately  allied  to  and  con- 
nected by  all  sorts  of  transition  conditions  with 
another,  known  as  coma,  in  which  the  loss  of  con- 
sciousness is  more  complete  and  absolute.  There 
.are  different  degrees  of  stupor  and  there  are  different 
degrees  of  coma  ;  the  former  is  commonly  spoken 
•of  as  slight  or  deep,  while  a  comatose  condition, 
coma,  and  profound  coma  (the  latter  being  what 
the  older  writers  termed  cams)  are  the  phrases 
ordinarily  used  to  denote  the  increasing  insensibility 
of  the  graver  state,  which  is  more  especially 
characteristic  of  the  apoplectic  condition.  Coma 
may  result  from  long-continued  exposure  to  cold, 
from  sunstroke,  from  poisons  of  various  kinds, 
from  erysipelas  of  the  head  and  face,  from  inflam- 
mations of  the  meninges,  multiple  embolisms,  the 
effects  of  hyperpyrexia,  or  from  cerebral  ha;mor- 
rhage.  The  most  common  cause  of  very  profound 
coma  is  cerebral  htemorrhige  (apoplexy).  In  this 
condition  the  breathing  is  often  loud  and  stertorous, 
and  consciousness  is  entirely  obliterated,  so  that 
there  is  an  utter  absence  of  reflex  movements  when 


a  limb  is  pinched  or  when  the  conjunctiva  is 
touched.  The  patient  in  the  deeper  forms  of  coma 
often  cannot  be  roused  at  all,  even  for  a  moment  ; 
and  if  this  state  does  not  terminate  in  one  way  or 
another  before  the  expiration  of  twenty-four  hours, 
or  if  it  does  not  gi^adually  pass  into  one  of  mere 
stupor,  a  fatal  result  may  be  considered  imminent. 

H.  Charlto.n  Bastian. 

CONSTIPATION  {con,  together;  and  stipo,  I 
cram). — DEFINITION. — Slow  passage  of  the  f^-eces 
from  the  cfficum  to  the  anus,  leading  to  infrequent 
or  incomplete  alvine  evacuation,  and  to  retention  of 
fieces. 

^^Jtiology.  — The  causes  of  constipation  may  be 
local — an  impediment  to  the  onward  movement  of  the 
fiiices  in  the  large  intestine  or  from  the  rectum  ;  or 
general — pertaining  to  habits,  diet,  and  other 
conditions. 

Local.  — The  local  causes  of  constipation  include  : 
{a)  Lesions  inducing  narrowing  of  some  part  of  the 
large  intestine,  as  from  cicatrising  of  an  ulcer,  new- 
growths,  or  displacement  of  the  bowel,  (b)  Collec- 
tions of  scybala,  intestinal  concretions,  in  the 
ccecum,  sigmoid  flexure,  or  rectum.  Fasces  are 
more  especially  apt  to  collect  when  too  solid  or 
when  deficient  in  bile,  (f)  Pressure  on  the  rectum, 
by  uterine  fibroids  or  ovarian  tumours,  uterine  dis- 
placements, the  gravid  uterus,  or  an  enlarged 
prostate.  ((/)  Defascation  thwarted,  as  when  the 
expiratory  abdominal  muscles  are  enfeebled,  as  in 
pregnancy — especially  when  repeated  or  after  twins, 
obesity,  old  age,  or  in  some  painful  affection  of  the 
abdomen,  such  as  rheumatism  of  the  abdominal 
walls  and  diaphragm,  chronic  dysentery,  piles, 
fissure,  or  the  evacuation  of  a  hard  mass  of  fasces. 
(<?)  Feeble  contraction  of  the  intestinal  muscular 
fibres,  as  in  distension  of  the  large  intestine  or  a 
portion  of  it  by  gas,  faces,  or  lumbrici,  inflammatory 
affections  (chronic  intestinal  catarrh,  chronic  perito- 
nitis), lead-poisoning,  senile  atrophy,  or  in  delicate 
females  with  lax  muscular  fibre,  (j  )  Pain  in  the 
pelvic  viscera,  and  probably  elsewhere,  may  induce 
paralysis  of  the  sympathetic  nerves  supplied  to  the 
intestinal  walls  ;  thus  may  be  explained  obstinate 
constipation  in  painful  uterine  and  ovarian  diseases, 
which  cannot  be  accounted  for  by  pressure  on  the 
bowels  or  otherwise. 

General. — The  general   causes  of  constipation 
are  :  (a)  Sluggishness  of  function — lymphatic  tem- 
perament, hereditary  influence,  ani'Emia,  especially 
with  amenorrhoea ;  or,  on  the  other  hand,  disposition 
to  great  activity  of  the  muscular  and  nervous  system. 
{b)  Certain  habits,  such  as  sedentariness  ;  railway  I 
travelling  —  long  journeys  ;    too   great   muscular  j 
activity  ;  mental  application,  especially  when  ex-  j 
cessive  or  prolonged  ;  the  continued  and  apparently  Ij 
necessary  use  of  aperients  or  enemata  after  the  relief 
of  temporary  constipation — falling  under  the  tyranny 
of  aperients  ;  habitual  disregard  of  defsecation,  or 
hurry  in  the  act  ;  prolonged  hours  of  sleep  ;  the  ex  - 
cessive  or  even  moderate  use  of  alcohol,  tea,  tobacco, 
or  opiates,    (r)  Dietetic  errors  :  the  diet  too  nu- 
tritious— leaving  little  intestinal  residue,  or  poor  ami 
insufficient;  or  containing  too  little  fluid  ;  improper 
feeding,  especially  in  infants  and  children  ;  and  the 
use  of  indigestible  substances,  such  as  cheese,  nuts, 
or  uncooked  vegetables.    The  presence  of  lime-sallN  J 
in  drinking  water  is  a  fertile  cause  of  constipation  in 
many  districts. 

Constipation  is  frequently  a  prominent  symploiii 
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in  diseases  of  the  slomacli  ;  of  the  liver  ;  of  the 
heart,  inducing  congestion  of  the  portal  system  ; 
and  of  the  nervous  system  ;  in  acute  febrile  states  ; 
as  well  as  in  connection  with  diabetes,  excessive 
perspiration,  prolonged  lactation,  and  morliid  dis- 
charges. 

The  causes  of  constipation  arc  such  as  evidently 
induce  one  or  all  of  the  following  conditions,  namely, 

(1)  increased  resistance  to  the  onward  passage  of 
feces  along  the  intestine  either  from  dryness  or 
"hardness  of  its  contents  resulting  from  deficient 
secretion  or  too  active  alisorption  of  fluid  ;  or  to 
actual  narrowing  of  the  lumen  of  the  bowel  ;  and 

(2)  impaired  contraction  of  the  muscular  fibres  of 
the  large  intestine. 

Description. — In  constipation  the  evacuations 
are  infrequent,  solid,  deficient  in  quantity,  and 
sometimes  unusually  offensive  ;  they  often  consist  of 
dry,  hard,  dark  or  clay-coloured  masses  or  scybala. 
Defecation  is  generally  difticult  or  even  painful.  As 
a  rule  the  depth  of  colour,  and  the  scybalous  cha- 
racter of  the  motions,  are  in  proportion  to  the  dura- 
tion of  the  lodgment  of  fa;ces  in  the  large  intestine. 
Infrequency  of  defKcation  regarded  alone  is  an 
\intrustworthy  sign  of  constipation,  or  of  constipation 
■demanding  medicinal  or  other  treatment,  inasmuch 
as  it  often  depends  on  individual  peculiarity.  Good 
health  may  be  consistent  with  departures  from  the 
ordinary  rule — a  daily  evacuation  ;  not  infrequently 
there  is  no  relief  from  the  bowels  for  several  days  or 
even  for  a  week,  and  yet  without  inconvenience,  so 
long  as  the  infrequent  defecation  is  habitual  or  can 
be  ascribed  to  idiosyncrasy. 

The  disturbances  of  function  usually  associated 
with  constipation  may  be  local  or  may  extend  to 
distant  parts. 

The  immediate  or  local  effects  are  such  as  may 
arise  from  retention  of  faeces  : — signs  of  fxcal  collec- 
tions in  the  caecum,  colon,  sigmoid  fle.xure,  or 
rectum  ;  irritation  of  portions  of  the  intestine,  indi- 
cated by  colic,  inflammation,  dilatation,  ulceration, 
and  perforation  of  the  intestines,  followed  by  perito- 
nitis ;  intestinal  obstruction — a  portion  of  the  bowel 
loaded  and  distended  with  faeces  being  no  longer 
■capable  of  peristaltic  movement  ;  pressure  of  faecal 
accumulations  on  the  intra-pelvic  vessels  and  nerves, 
inducing  menorrhagia,  uterine  catarrh,  seminal 
emissions,  varicocele,  haemorrhoids,  cold  feet, 
neuralgia,  numbness,  and  even  oedema  of  the  legs 
(sec  F.-ECES,  Retention  of).  Constipation  frequently 
exerts  a  pernicious  influence  on  primary  digestion, 
indicated  by  foul  tongue,  fcetid  breath,  anorexia, 
acidity,  flatulence,  biliary  disturbance — even  jaun- 
dice— and  urine  loaded  with  lithates. 

The  7-ciiiotc  or  general  effects  of  constipation  are 
lassitude  of  body  and  mind  ;  headache,  flushing, 
heat  of  head,  and  vertigo  ;  palpitation  ;  amemia, 
and  wasting.  Headache  and  nausea  depending  on 
retention  of  fasces  may  be  either  pretty  frequent 
w  ithout  loaded  tongue  ;  or  may  recur  with  vomiting 
and  much  coating  of  tongue  every  three  or  more 
weeks — these  periodical  attacks  resembling  megrim, 
but  always  cleared  up  by  an  aperient. 

Treatment. — Constipation  depending  on  indi- 
vidual peculiarity  is  rarely  relieved  permanently  by 
"treatnient.  The  bowels,  having  acquired  from  early 
life  the  habit  of  infrequent  evacuation,  may  be 
■stimulated  for  a  time,  and  are  then  apt  to  become 
more  sluggish  than  before.  In  all  cases  the  habit  of 
tlie  patient  in  this  respect  from  childhood  should 
first  be  determined,  either  as  a  caution  against 


active  or  prolonged  treatment,  which  may  prove 
injurious,  or  as  a  guide  to  the  adjustment  of  direc- 
tions and  remedies — affording  as  it  does  a  limit 
which  should  not  be  overstepped.  A  healthy  daily 
discharge  of  faeces  should  )iot  fall  far  short  of  five 
ounces,  and  should  form  a  coherent  cylindrical - 
shaped  mass  of  five  or  six  inches  in  length,  which 
should  float  ;  and  it  is  an  essential  condition  of 
healthy  and  efficient  defecation  that  the  colon  should 
always  Vje  moderately  full  of  retained  fteces.  The 
practitioner  should  bear  in  mind  that  many  persons 
acquire  the  erroneous  lielief  that  they  are  not  dis- 
charging a  sufficiency  of  feces,  and  in  consequence 
betake  themselves  to  aperients,  which  daily  remove 
the  normal  residuum  of  feces  that  should  exist  in 
the  colon — healthy  peristalsis  and  defecation  being 
thus  out  of  question.  This  apparent  constipation  can 
only  be  met  by  completely  suspending  the  use  of 
aperients. 

I.    Etiological,    hygienic,    and  dietetic  treat- 

ment  In  treating  constipation  the  causes  should 

lie  met.  L(jcal  causes,  such  as  those  inducing 
contraction  of  (_>r  pressure  on  some  part  of  the  large 
intestine,  or  feeble  or  ineffectual  contraction  of  the 
intestinal  muscular  fibres  or  of  the  expiratory 
muscles,  should  first  be  eliminated.  When  defeca- 
tion is  obstructed  by  the  sphincter  ani  either 
remaining  firmly  contracted,  or  failing  to  relax 
sufficiently,  it  may  be  eftectually  relieved  by  forcibly 
dilating  the  anus  under  ether.  Habits  disposing  to 
constipation  should  also  be  corrected.  Persons  who 
are  much  preoccupied  or  careless  are  apt  either  to 
disregard  the  call  to  stool,  or  to  perform  the  act  of 
defecation  hurriedly,  incompletely,  and  at  irregular 
intervals.  .Such  persons  should  be  strictly  enjoined 
to  direct  their  attention,  expectancy,  and  will  to  the 
attainment  of  complete  and  regular  evacuation. 
The  sensibility  of  the  nerves  of  the  rectum  becomes 
blunted  by  the  constant  contact  of  feces,  and  the 
promptings  of  nature  at  last  cease.  Hence  the 
periodical  removal  of  collections  in  the  lower  part 
of  the  large  intestine  is  an  essential  element  of  the 
treatment.  This  is  best  secured  if  possible  by  well- 
limed  and  well-directed  and  sustained  natural  efforts. 
The  patient  should  be  told  to  attempt  defecation 
every  day  after  breakfast  or  other  suitable  time,  and 
to  persevere  in  this  habit  even  though  the  result  be 
occasionally  or  frequently  unsuccessful,  and  in  order 
to  develop  his  solicitation  into  the  daily  habit  of 
evacuation  he  should  continue  to  practise  it  always 
at  the  same  hour,  and  should  disregard  any  prompt- 
ing that  may  arise  at  other  times.  The  position  in 
which  the  act  is  performed  is  important  and  should 
be  made  to  resemble  the  natural  attitude  as  far  as 
possible  by  the  use  of  a  low  seat  or  a  foot-stool  ; 
for  thereby  less  impediment  is  offered  to  the  passage 
of  the  feces,  and  the  abdominal  walls  are  well 
supported  during  straining.  While  straining  to 
relieve  the  bowels,  he  may  facilitate  evacuation  by 
pressing  firmly  the  fingers  in  front  and  on  each  side 
of  the  coccyx,  thus  supporting  the  levator  ani  during 
contraction,  reducing  the  concavity  of  the  rectal 
pouch,  and  causing  the  mass  of  feces  to  glide 
forwards  through  the  sphincter,  which  should  be 
smeared  with  vaseline  ;  or  he  may  attain  the  same 
end  by  alternately  contracting  or  relaxing  the  anal 
.sphincter.  Failing  to  obtain  relief  on  the  second 
day,  a  small  cold-water  enema  should  be  used  to 
prevent  further  accumulation  of  feces  in  the  rectuni, 
and  to  restore  tone  in  this  region.  The  enema 
should  never  be  larger  than  is  required  to  dislodge 
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the  motion  from  the  pouch  of  the  rectum,  nor  should 
it  be  warm  ;  at  first  it  may,  however,  be  tepid,  but 
should  afterwards  be  cold.  Occasionally  large 
enemata  may  have  to  be  employed  to  dislodge  fxcal 
accumulations  high  up  in  the  colon.  Such  enemata 
should  be  given  by  a  continuous  pressure  under  the 
force  of  gravity  from  a  suitable  douche-can.  When 
evacuation  is  obstructed  by  the  lower  part  of  the 
frecal  mass  becoming  diy,  relief  may  be  obtained 
from  a  small  emollient  enema  administered  on  rising 
(such  as  infusion  of  linseed,  glj-cerin  in  small 
quantities,  solution  of  white  of  eggs,  olive  oil  alone 
or  in  oatmeal  gruel  or  combined  with  ox -gall)  and 
allowed  to  remain  until  after  breakfast ;  or  by  the 
use  of  suppositories  at  bed-time  consisting  of  cacao- 
butter,  or  honey  hardened  by  heat,  either  alone  or 
combined  with  extract  of  belladonna.  The  clothing 
should  not  constrict  the  abdomen  or  waist,  and 
should  be  warm — especially  about  the  feet  and  legs. 
Sedentary  habits  should  be  abandoned.  Exercise 
on  foot  or  on  horseback,  or  on  a  cj'cle,  is  especially 
to  be  commended,  and  carriage-exercise  to  be 
avoided.  While  studying  or  reading,  the  patient 
should  walk  about,  and  stand  rather  than  sit  at  the 
desk.  Gymnastics  and  out-of-door  games  (such  as 
lawn-tennis,  cricket,  football,  golf)  are  useful  when 
a  limited  time  only  can  be  devoted  to  exercise. 
Excessive  and  exhausting  exertion  should  be  avoided. 
It  is  generally  advisable  to  recommend  early  rising 
and  cold  bathing,  followed  by  brisk  general 
towelling  in  the  morning.  In  different  cases  one 
or  other  of  the  following  may  be  found  serviceable  : 
a  shower-  or  sponge-bath  containing  vinegar  or 
bay-salt,  or  consisting  of  sea-water,  or  a  cold  sitz- 
bath  ;  douches  directed  to  the  abdomen  ;  a  cold- 
water  compress  applied  to  the  abdomen  during  the 
day  or  night,  or  from  three  to  four  hours  in  the 
morning  ;  friction  or  kneading,  or  slapping  with  the 
half-closed  fist  in  the  course  of  the  colon  every 
morning,  and  when  at  stool ;  an  abdominal  belt 
(flannel  or  elastic) — especially  if  the  abdomen  be 
pendulous. 

Diet. — The  diet  should  be  varied,  should  not 
consist  too  exclusively  of  animal  food,  but  should 
contain  a  good  proportion  of  fresh  vegetables,  and 
especially  green  vegetables  (cabbage,  lettuce, 
spinach).  Fresh  and  ripe  fruit  (such  as  grapes, 
apples,  oranges,  figs,  and  bananas)  should  also 
find  a  prominent  place,  and  are  most  effective  when 
taken  in  the  early  morning,  or  at  breakfast.  When 
fruit  induces  acidity  a  tumblerful  of  alkaline  (Vichy 
or  Vals)  water  should  be  taken  at  the  same  lime. 
Oils  and  fats  are  generally  serviceable  when  they  do 
not  disturb  the  digestion,  such  as  the  addition  of  a 
dessert-spoonful  of  olive  oil  to  green  vegetables  or 
to  potatoes.  A  tea-spoonful  of  glycerin  with  each 
meal  is  often  helpful.  The  diet  should  not  be  too 
dry.  As  to  beverages,  much  must  be  left  to  in- 
dividual experience  :  sometimes  coffee,  or  beer,  or 
cider  answers  besi .  A  tumblerful  of  cold  water  should 
be  taken  at  night,  and  in  the  morning  on  awaking  : 
sometimes  carbonic-acid  water  in  the  early  morning 
is  found  preferable  to  plain  water.  Coarse  articles 
of  food — such  as  bran-  or  wheatmeal  bread,  oatmeal 
porridge,  &c. — are  often  commended,  and  now 
and  then  the}-  do  favour  the  continuance  of  more 
efficient  evacuation  ;  more  frequently,  however, 
they  fail — especially  after  a  time — and  they  then 
aggravate  the  evil  by  further  adding  to  the  undue 
collection  of  residue  in  the  large  bowel,  and  are  apt 
to  set  up  catarrhal  irritation.    Acidity  and  other 


symptoms  of  dyspepsia  contra-indicate  the  use  of 
these  indigestible  foods.  Honey  or  marmalade  with 
bread,  gingerliread,  and  Spanish  or  Portugal  onions, 
plainly  boiled,  may  be  found  useful  in  certain  cases. 
Dujardin-Beaumetz  recommends  infusion  of  linseed 
immediately  before  a  meal.  As  a  rule,  eggs,  milk, 
cheese,  farinacea,  astringent  red  wines,  and  tea 
increase  constipation  ;  and  besides  these  articles  it 
is  best  to  avoid  pickles,  salted  meats,  nuts,  and 
pastry  in  any  form. 

2.  Treatment  by  massage  and  electricity  and 
gymnastics. — Many  observers  in  recent  years  have 
reported  the  complete  cure  of  constipation  by  a 
course  of  massage  alone.  The  manipulations  con- 
sist of  kneading  (petrissage),  stroking  (effleiii-age), 
and  slapping  (tapotemettt),  each  having  its  special 
effect  :  the  first  loosening  impacted  frecal  masses, 
the  second  favouring  their  passage  along  the  bowel, 
and  the  third  improving  peristaltic  action.  In  some 
instances  the  forms  of  massage  best  adapted  to  the 
case  should  be  applied  to  the  whole  of  the  large 
bowel  from  the  ca:cum  onwards  ;  in  others  it  should 
be  addressed  specially  to  certain  portions,  as  the 
Cfecum,  transverse  colon,  or  sigmoid  flexure.  Some- 
times all  the  manipulations,  in  varying  proportions- 
and  degrees,  are  required  in  succession,  or  only  one 
or  two  kinds — for  instance,  in  atony  of  the  bowel 
depending  on  sedentary  habits,  gentle  and  then 
deep  stroking  should  give  place  to  strong  slapping' 
with  the  half-closed  hand  ;  and  in  cases  marked  b)' 
flabbinessof  the  abdominal  muscles,  the  recti  should 
be  forcibly  separated  by  the  thumbs  and  fingers,  and 
then  strong  transverse  strokings  from  the  median 
line  should  be  made,  and  the  patient  should  take- 
deep  inspirations  to  strengthen  the  diaphragm. 
Each  case  should  therefore  be  treated  with  discrimi- 
nation, and  a  routine  method  should  be  avoided. 
The  massage  should  be  applied  for  from  twenty  to 
thirty  minutes  every  or  every  other  morning,  and 
should  be  continued  without  interruption  for  from 
five  to  eight  weeks.  Electricity,  either  alone  or 
with  massage,  has  also  proved  successful  in  certain 
cases  ;  a  mild  galvanic  (continuous)  current  being 
applied  hy  inserting  the  negative  pole  well  within 
the  sphincter  ani,  and  drawing  the  positive  pole 
along  the  colon,  and  the  faradic  (interrupted)  current 
being  passed  through  the  abdominal  muscles. 

Properly  selected  and  regulated  gymnastic  exer- 
cises may  in  some  cases  be  indicated,  and  by 
restoring  the  tone  of  the  abdominal  muscles  prove 
a  useful  addendum  to  other  remedial  measures. 

3.  Medicinal  treatment. — Should  the  foregoing 
directions  fail  to  establish  the  habit  of  a  regular 
action  of  the  bowels,  either  daily  or  on  alternate 
days,  they  may  be  supplemented  by  the  prescription 
of  medicinal  agents,  to  compass  the  twofold  aim  (l)' 
of  relieving  the  large  bowel  of  the  excess  of  fseces 
and  gases  which,  by  over-distending  it,  opposes  peri- 
stalsis, and  (2)  of  giving  tone  to  its  walls.  To  this  end 
care  should  be  taken  to  so  adjust  the  dose  (for  it 
varies  considerably  in  different  cases)  as  to  secure  if 
possible  efficient  assistance  to  the  discharge  of  fjeces, 
without  going  so  far  as  to  clear  away  or  to  consider- 
ably reduce  the  normal  residuum  which  should 
always  exist  in  the  colon.  If,  therefore,  any  pre- 
scribed dose  has  exceeded  this  limit,  it  should  be 
reduced,  and  should  not  be  given  next  day,  but  after 
the  lapse  of  a  day  or  two.  Repeated  purging 
exhausts  torpid  bowels,  and  perpetuates  constipa- 
tion. Nor  should  the  bowels  be  pushed  to  more 
frequent  relief  than  has  been  habitual  with  the- 
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patient  from  early  life.  If  the  evacuations  habitually 
■contain  scybala,  and  if  fteces  are  generally  found,  on 
examination,  in  the  rectum,  the  injection  of  a  tea- 
spoonful  of  glycerin,  or  the  insertion  of  a  glycerin 
suppository,  twenty  minutes  or  so  before  the  time 
of  the  desired  evacuation,  may  alone  suffice,  or  may 
enable  a  smaller  dose  of  medicine  to  deal  effectually 
with  the  difficulty.  If  gentle  assistance  only  is 
required,  and  if  griping  and  other  signs  of  irrita- 
tion are  readily  set  up  by  the  ordinary  aperients,  oge 
or  other  of  the  following  may  be  tried  : — a  tea- 
spoonful  of  castor  oil  alone,  or  with  an  equal  part  of 
glycerin,  beaten  together  and  then  added  to  a  table- 
spoonful  or  two  of  milk,  or  with  olive  oil  or  almond 
oil,  at  bedtime  or  in  the  early  morning  ;  the  official 
sulphur  lozenges  at  bedtime  ;  rhubarb  and  dried 
carbonate  of  sodium  (gr.  ij.  or  iij.  of  each),  or  a 
small  piece  of  rhubarb-root  before  the  midday  meal  ; 
pills  of  dried  ox-gall  and  soap.  Or,  if  a  more 
decided  laxative  is  necessary,  a  preference  may  be 
given  to  the  compound  liquorice  powder,  or  confec- 
tion of  senna  (with  or  without  confection  of  sulphur 
or  the  sulphur  lozenge),  or  the  infusion  of  a  few 
senna-pods  in  half  a  tumbler  of  water  let  stand  over 
night,  or  extract  of  cascara  sagrada.  During  late 
years  cascara  sagrada  has  acquired  a  high  position 
as  a  tonic  aperient,  and  is  prescribed  either  in  the 
form  of  solid  extract,  in  pills,  alone  or  variously 
combined,  or  in  that  of  the  liquid  extract — the  dose 
of  the  latter  varying  from  iriv.  to  tti.xxx.  alone  or 
associated  with  tincture  of  nux  vomica,  tincture  of 
belladonna,  or  tincture  of  podophyllum,  in  a  tea- 
spoonful  of  glycerin,  or  along  with  dried  extract  of 
euonymin  in  pill.  Combinations  on  the  lines  of  the 
favourite  formula  of  Sir  Andrew  Clark  also  meet 
the  indications  well  in  the  majority  of  cases  (aloin, 
extract  of  nux  vomica,  extract  of  belladonna,  sul- 
phate of  iron,  powdered  myrrh,  powdered  soap,  of 
each  half  a  grain  ;  and,  if  the  freces  are  dry  and 
hard,  add  powdered  ipecacuanha  half  a  grain). 
■Some  prefer  a  pill  of  Socotrine  aloes  with  henbane 
and  sulphate  of  iron  and  quinine.  In  a  well- 
organised  course  of  medicinal  treatment  the  form  of 
the  aperient  should  be  varied  every  now  and  then, 
and  the  dose  very  gradually  reduced  until  at  last  it 
is  almost  withdrawn,  while  the  intestinal  tonics 
i(belladonna,  nux  vomica,  and  iron)  should  be  con- 
tinued. The  time  when  the  dose  should  be  taken 
is  important,  for  it  will  vary — be  it  before  lunch,  or 
■dinner,  or  at  bedtime — with  the  slowness  or  quick- 
ness of  the  response  of  the  bowels  to  the  attainment 
of  relief  after  breakfast. 

In  amemic  patients  a  prolonged  course  of  hoema- 
tinics  should  be  aided  by  aloes,  nux  vomica,  and 
arsenic.  The  official  Pilula  Aloes  et  Myrrha:, 
Mistura  Ferri  Composita,  and  Decoctum  Aloes 
Compositum  are  all  excellent  preparations  for  such 
patients.  In  hemorrhoidal  complications  aloes 
should,  as  a  rule,  be  avoided,  and  laxative  elec- 
tuaries should  be  prescribed.  In  obstinate  cases 
colocynth— either  alone  or  variously  combined — is 
most  useful ;  such  as  the  tincture  of  the  Prussian 
Pharmacopreia,  rri.v.  or  more  on  sugar  or  in  liquid 
extract  of  liquorice  (to  disguise  the  bitterness)  three 
■or  four  times  a  day,  or  10  to  20  minims  an  hour 
before  breakfast ;  or  the  official  extract  or  compound 
pill  with  small  doses  of  calomel.  A  full  dose  of 
opium  may  liberate  the  bowels  after  the  failure  of 
the  strongest  purgatives,  and  constipation  depending 
on  inhibition  of  the  sympathetic  nerve  from  pain 
will  be  relieved  by  opium  with  belladonna.  When 


constipation  is  associated  with  a  deficient  flow  of 
bile,  cholagogues  (such  as  calomel,  euonymus,  or 
podophyllum  resin)  should  be  prescribed  with  the 
other  remedies  ;  and  dried  ox-bile  in  pills,  and 
nitric  acid  or  nitro-hydrochloric  acid  often  prove 
useful.  Sometimes  enemata  (simple  or  medicated) 
answer  better  than  purgatives ;  then,  when  fre- 
quently required,  they  should  be  small  in  quantity, 
and  at  first  tepid,  afterwards  cold  ;  for  occasional 
use,  for  the  purpose  of  clearing  away  freces  loading 
the  large  bowel,  they  should  be  large  (from  two  to 
six  pints)  and  warm  (see  FVeces,  Retention  of). 
The  frequent  use  of  large  warm  injections  per- 
petuates constipation.  Purgative  waters,  such  as 
the  Rubinat,  Condal,  Friedrichshall,  Pullna, 
Apenta,  Plunyadi  Janos,  or  Carlsbad,  given  well- 
diluted  in  warm  water  in  the  early  morning,  are 
often  valuable  adjuncts  to  other  treatment.  A  com- 
bination of  the  sulphates  of  iron,  magnesium,  and 
sodium  with  strychnine  and  belladonna,  after  food 
twice  a  day,  is  often  efficacious  ;  or  a  course  of 
sodium  phosphate  and  ammonium  chloride  ;  and  in 
3'oung  children  carbonate  of  magnesium  (gr.  v.  to 
XX.)  in  milk,  compound  decoction  of  aloes,  or 
syrup  of  senna  are  favourite  aperients. 

George  Oliver. 

Wii.i  Rii)  Edgecombe. 

CONSTITUTION.— SVN'ON.:  Diathesis  ; Habit ; 
Conformation  of  Body  ;  Fr.  Constitution  ;  Ger. 
/,  eihcsbesch  a ffenheit. 

The  constitution  may  be  sound  or  unsound.  A 
sound  constitution  may  be  defined  as  the  harmonious 
development  and  maintenance  of  the  tissues  and 
organs  of  which  the  body  is  made  up.  It  originates 
with  the  union  of  healthy  sperm-  and  germ-cells, 
continues  with  the  growth  of  the  product  under  the 
most  favourable  conditions  to  adult  life,  and  be- 
comes gradually  enfeebled  with  advancing  age  by 
the  process  of  natural  decay. 

The  constitution  may  be  unsound  in  consequence 
<if  deficient  vitality.  This  deficient  vitality  may 
be  general,  as  is  sometimes  observed  in  the  children 
of  parents  one  or  both  of  whom  are  in  advanced  life, 
or  whose  vitality  on  one  side  or  the  other  has  been 
reduced  by  excesses,  such  as  alcoholic  or  venereal. 
Exhausted  vitality  from  prolonged  disease,  e.g. 
phthisis  or  tertiary  syphilis,  affecting  either  parent, 
may  determine  the  death  of  the  offspring  at  an  early 
period,  from  mere  failure  of  nutrition,  or  may  cause 
it  to  succumb  to  acute  disease  not  necessarily  asso- 
ciated with  any  inherited  tendency  of  a  special  kind. 
The  deficient  vitality  may  be  restricted  to  certain 
tissues  or  organs — namely,  those  concerned  in  the 
nervous,  vascular,  respiratory,  or  digestive  systems. 
Thus  among  the  most  strikingly  hereditary  of  diseases 
are  those  of  degeneracy,  such  as  emphysema,  struc- 
tural heart-diseases,  atheroma  of  vessels,  and  certain 
kidney-diseases.  Rightly  interpreted,  these  diseases 
are  of  the  nature  of  premature  senility,  attacking 
certain  tissues  or  organs — as  it  may  be  seen  to  attack 
the  hair  or  the  cornea — from  some  inherent  defect 
in  their  vitality. 

The  constitution  may,  in  the  second  place,  be 
unsound  from  some  definite  inherited  form  of  disease. 
Although  the  constitution  of  an  individual  begins 
with  his  life,  it  is  nevertheless  the  resultant  of  the 
constitutional  peculiarities  of  many  antecedents. 
This  being  so,  tendencies  to  disease  may  date  far 
back  in  the  pedigree,  to  be  called  forth  from  time 
to  lime  by  favouring  circumstances.     We  need. 
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however,  practically  only  go  back  a  few  generations 
in  inquiring  for  those  diseases  which  are  well  recog- 
nised as  being  hereditary.  These  form  one  section 
of  the  group  of  constitutional  diseases.  — Congenital 
sj'philis,  gout,  scrofula,  tuberculosis,  cancer,  asthma, 
and  certain  neuroses,  are  all  diseases  which  are  apt 
to  appear  at  certain  periods  of  the  life  of  the  off- 
spring, in  consequence  of  some  specific  inherent 
defect  of  blood  f>r  tissue  derived  from  his  pro- 
genitors. 

The  constitution  ma)',  thirdly,  become  unsound 
at  any  period  subsequent  to  birth,  (a)  This  may  be 
due  to  the  surrounding  conditions  of  life  being  evil. 
Deficient  or  impure  air,  insufficient  or  improper 
food,  defective  sunlight,  overwork,  intemperance, 
&c.,  may  injure  the  constitution,  and  give  rise  to 
diseases  whose  constitutional  nature  is  sometimes 
strikingly  shown  in  the  tendenc}-  of  some  of  them 
to  become  hereditary.  Rickets,  phthisis,  and  scro- 
fula are  examples.  (^)  The  introduction  of  certain 
poisons  into  the  system  affects  the  constitution  pro- 
foundly, and  in  some  cases  permanently,  after  the 
more  obvious  effects  of  the  poisons  have  passed  away. 
All  the  acute  specific  zymotic  diseases,  including 
vaccinia,  would  come  under  this  category.  They 
render  the  organism,  for  a  long  period  or  for  life, 
proof  against  subsequent  attacks  of  the  same  disease. 
Only  in  certain  cases,  however,  can  the  soundness 
of  the  constitution  be  said  to  be  impaired  by  such 
diseases,  and  then  it  is  usually  through  the  occur- 
rence of  sequela;.  R.  Douglas  Powell. 

CONSTITUTIONAL  DISEASES.— Thesemay 
be  regarded  as  diseases  generated  from  within,  in 
the  course  of  the  wear  and  tear,  nutrition  and  waste, 
of  the  body,  in  consequence  of  inherent  or  acquired 
weakness  in  its  construction. 

The  applicability  of  the  term  '  constitutional '  to 
disease  is  sufficiently  explained  in  the  preceding 
article  on  Constitution.  The  term  may,  however, 
be  associated  with  a  group  of  so-called  '  general ' 
diseases,  in  opposition  to  that  which  includes 
'  zymotic  '  or  '  specific  '  diseases,  which  are  generated 
by  the  introduction  of  some  definite  poison  from 
without. 

In  our  present  state  of  knowledge,  however,  no 
very  rigid  lines  can  be  drawn  to  separate  local, 
general,  constitutional,  and  specific  diseases  from 
one  another.  R.  Douglas  Powell. 

CONSTRICTION  {conslringo,  I  bind  together). 
A  narrowing,  to  a  limited  extent,  of  a  canal  or 
hollow  organ,  due  either  to  a  textural  change  in 
its  walls,  or  to  the  pressure  of  a  band  surround- 
ing it. 

CONSUMPTION  (lonsunw,  I  waste).— A  term 
for  any  wasting  disease,  but  generally  applied  to 
pulmonary  tuberculosis.  See  LUNGS,  Tuberculosis 
of. 

C0N1  AGION.— &f  Infection. 

CONTINUED  FEVERS.— An  almost  obsolete 
expression  employed  to  designate  a  group  of  fevers, 
comprising  typhus  fever,  typhoid  fever,  and  relapsing 
fever. 

CONTRACTURE,  W\uscu\Sir  (iont?aho,  I  draw 
together). — A  term  applied  to  the  permanent  shorten- 
ing of  a  muscle  from  any  cause.    See  Spasm. 


CONTRA-INDICATION.  —  Any  circumstance 
which  forbids  the  employment  of  therapeutic  mea- 
sures otherwise  indicated. 

CONTRE-COUP  (Fr.),  Counter-stroke.— An 
injury  of  a  part,  opposite  to,  but  distant  from,  that 
to  which  force  is  apphed,  as  by  a  fall  or  direct  blow. 
Contre-coup  is  chiefly  observed  in  injuries  of  the 
skull. 

'CONTUSION  (contundo,  I  bruise).— A  bruise 
or  injury  of  the  soft  parts  without  breach  of  surface. 

CONVALESCENCE  (con,  with  ;  and  valesco, 

I  grow  well)  The  period  of  convalescence  signifies 

that  period  during  which  a  patient  is  progressing 
towards  recovery,  and  is  returning  to  a  state  of 
health  after  having  suffered  from  an  illness.  The 
word  is  used  most  commonly  in  association  with 
fevers,  inflammatory  diseases,  and  other  acute  affec- 
tions. 

CONVOLUTIONS  OF  THE  BRAIN,  Le- 
sions oi.—See  Brain,  Tumours  of ;  and  Insanity, 
Pathology  of 

CONVULSIONS.— Synon.  :  Eclampsia;  Fr. 
Convulsions  ;  Ger.  Krampfen. 

Definition. — This  term  is  commonly  given  to 
more  or  less  general,  purposeless,  muscular  contrac- 
tions, occurring  simultaneously  and  successively  for 
a  variable  time — constituting  a  '  fit.  "  It  is  occasion- 
ally applied  to  certain  localised  purposeless  contrac- 
tions, though  these  are  more  appropriately  termed 
spasms.    See  Epilepsy  ;  and  Spasm. 

CONVULSIONS  IN  CHILDREN.— Etiology. 

In  the  earlier  months  and  years  of  life  convulsions 
are  frequently  met  with.  Of  these  no  classification, 
which  is  at  the  same  time  scientific  and  useful, 
exists.  The  principal  point  of  practical  importance 
in  dealing  with  any  given  case  is  to  discover  the 
share  taken  by  the  different  causal  agents  in  the 
production  of  the  attack.  For  convenience  of 
description  these  will  be  placed  in  three  groups  : — 
(I)  predisposing  causes  responsible  for  a  certain 
instability  of  the  nerve-centres  ;  (2)  direct  and  often 
trivial  and  removable  exciting  causes  ;  and  (3) 
serious  and  often  unsuspected  organic  disease. 

1.  Predisposing  Causes. — (i)  Age. — During 
the  first  two  years  of  life  convulsions  may  be  induced 
by  any  of  the  exciting  causes  which  will  presently 
be  enumerated,  although  it  is  usual  to  find  more 
than  one  predisposing  cause  present.  The  influence 
of  age  gradually  declines  and,  with  the  exception 
of  hysterical  convulsions,  disappears  at  puberty. 

2.  Heredity. — The  natural  instability  of  the 
nervous  system  in  infants  is  much  greater  in  some 
cases  than  in  others.  Children  prone  to  convulsions 
show  muscular  twitching  and  hypersensitiveness  to 
light  and  sound  at  the  slightest  provocation.  In 
many  instances  this  temperament  seems  due  to 
abnormal  conditions  in  the  parents  ;  and  a  family 
history  of  epilepsy,  alcoholism,  any  of  the  so-called 
functional  nervous  diseases,  or  some  marked  dis- 
proportion between  the  ages  of  the  parents  is  not 
infrequently  present. 

3.  Jiickets. — Convulsions  occur  so  frequently  in 
the  subjects  of  this  disease  that  it  is  generally 
admitted  that  one  of  the  changes  in  rickets  is  an 
increased  instability  of  nerve-centres. 

4.  Intra-cranial  Disease. — The  relation  of  brain- 
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disease  to  convulsions  is  usually  that  of  an  exciling 
cause  ;  but  occasionally,  when  a  convulsion  is  ap- 
parently due  to  some  trivial  exciting  cause,  the 
absence  of  other  predisposing  causes  and  the  sub- 
sequent development  of  meningitis  or  new-growth 
renders  it  almost  certain  that  the  irritant  acted  on 
nerve-centres,  the  stability  of  which  was  lessened 
by  organic  disease. 

II.  Directly  exciting  causes. — These  are 
usually  connected  with  the  ear,  the  mouth,  or  the 
alimentary  tract.  Irritation  of  the  external  ear  has 
been  creclited  with  the  production  of  convulsions, 
but  inflammation  of  the  middle  ear  is  unquestionably 
a  commoner  cause.  Teething  is  occasionally  the 
responsible  agent,  but  only  when  some  clearly  re- 
cognisable lesion  of  the  gums  is  present.  IDefective 
dentition  may  be  associated  with  convulsions,  but 
has  no  causal  relationship  except  in  so  far  as  it  is  a 
manifestation  of  rickets.  Irritation  of  the  mucous 
membrane  of  the  stomach  and  intestine  is  the  most 
frequent  of  these  causes.  Stones  and  other  foreign 
bodies,  indigestible  articles  of  food,  and  worms, 
especially  ascarides,  are  the  commonest  sources  of 
the  irritation.  It  must,  however,  never  be  forgotten 
that  any  irritation  in  ear,  mouth,  stomach,  or  intes- 
tines is  unlikely  to  produce  a  convulsion  without  the 
CQ-existence  of  one  or  more  of  the  predisposing  causes 
already  mentioned.  Narcotic  poisons,  poisonous 
fungi,  and  burns  {see  Auto-Intoxication)  may 
cause  convulsions  without  the  existence  of  any  pre- 
disposing influence. 

III.  Organic  disease. — (i)  Convulsions  fre- 
quently mark  the  onset  of  acute  febrile  diseases 
including  not  only  the  various  acute  specific  dis- 
orders of  childhood,  and  lobar  pneumonia,  but 
infantile  paralysis  either  of  the  cerebral  or  the 
spinal  variety.  (2)  A  convulsive  attack  often  pre- 
ceded by  muscular  twitching  may  be  the  first 
indication  of  urremia,  especially  in  cases  of  unrecog- 
nised scarlet  fever.  (3)  The  circulatory  disturbance 
caused  by  sudden  collapse  of  a  considerable  portion 
of  the  lung,  such  as  occasionally  happens  in  whoop- 
ing cough,  may  result  in  a  convulsive  attack. 
Somewhat  allied  to  this  are  the  convulsions  that 
may  occur  in  post-diphtheritic  paralysis.  These 
are  due  to  syncope,  depending  on  heart-failure,  and 
are  almost  invariably  fatal.  In  whooping  cough  a 
convulsion  may  also  occur  as  the  result  of  intra- 
cranial h;\.'morrhage.  (4)  Organic  brain-disease, 
including  meningitis,  new-growths,  and  cortical 
vascular  lesions,  may  lead  directly  to  convulsions. 
(5)  Epilepsy  may  for  the  sake  of  completeness  be 
included,  though  no  definite  change  in  the  brain 
has  been  associated  with  this  disorder. 

Diagnosis  of  Cause  of  Convulsions. — It  is 
frequently  impossible  to  make  an  exact  diagnosis  on 
the  day  a  fit  occurs.  If  an  opportunity  is  afforded 
of  observing  the  convulsion,  the  following  points 
should  be  first  noted  :  whether  the  attack  involves 
all  the  muscles  generally  ;  whether  the  convulsed 
parts  are  affected  with  uniform  intensity  ;  whether 
consciousness  is  absolutely  lost  or  to  what  extent 
the  child  can  be  roused  ;  whether  there  is  any 
change  in  colour — pallor,  or  cyanosis  ;  and  whether 
the  rectal  temperature  is  much  raised. 

The  previous  history  should  next  be  ascertained, 
including  the  age  of  the  patient,  the  condition  of  its 
previous  health,  and  the  exact  character  of  the 
onset  of  the  present  attack.  Inquiries  concerning 
previous  health  should  include  the  possible  occur- 
rence of  previous  fits,  and  the  existence  of  sore 


throat,  rash,  whooping  cough,  improper  ingesta, 
vomiting,  constipation,  headache  and  giddiness, 
and,  in  infants,  rolling  or  retraction  of  the  head.  If 
the  onset  of  the  attack  was  observed,  inquiries  should 
be  made  concerning  the  part  first  affected. 

When  the  child  is  undressed,  its  hands  and  feet 
should  be  examined  for  evidence  of  oedema  and 
desquamation,  its  chest  for  signs  of  rickets,  collapse 
of  the  lung,  or  pneumonia.  As  soon  as  the  con- 
vulsion has  subsided,  the  limbs  and  face  of  the 
patient  should  be  carefully  examined  for  paralysis. 
If  the  mouth  and  urine  are  normal,  and  no  satisfac- 
tory cause  for  the  convulsion  has  been  ascertained, 
the  ears  must  be  carefully  examined.  After  twenty- 
four  hours  the  temperature  should  be  again  taken, 
an  ophthalmoscopic  examination  made,  and  an} 
deviation  from  complete  recovery  noted. 

The  diagnosis  in  a  case  of  convulsions  must 
depend  upon  the  discovery  in  this  way  of  evidence 
of  one  or  more  of  the  exciting  or  predisposing  causes 
already  mentioned.  It  is  practically  useless  to 
attempt  to  refer  the  case  to  any  one  of  the  special 
lists  sometimes  suggested.  Even  when  due  to  local 
disease  in  the  brain,  convulsions  in  a  child  are 
usually  general.  If,  however,  the  onset  should  be 
local,  the  distribution  partial,  the  consciousness 
even  for  a  time  retained,  and  any  weakness  of  the 
convulsed  parts  result,  local  disease  of  the  brain  or 
spinal  cord  is  undouljtedly  present,  the  nature  of 
which  must  be  determined  in  the  usual  way  accord- 
ing to  the  evidence  subsequently  obtainable  {sei 
Brain,  Tumours  of).  The  diagnosis  of  epileps} 
should  not  be  made  unless  all  other  causes  can  be 
excluded,  or  unless  the  fits  recur  without  any  assign- 
able cause. 

Prognosis. — As  a  rule  convulsions  are  not  im- 
"Vnediately  fatal.  If,  however,  a  series  occur  without 
any  discoverable  exciting  cause  and  without  the 
presence  of  any  known  organic  disease,  the  prognosis 
both  as  regards  life  and  subsequent  mental  develop- 
ment is  grave.  When  convulsions  are  incidents 
occurring  in  the  course  of  organic  diseases,  they  often 
mark  the  occurrence  of  some  complication,  and  are 
accordingly  of  unfavourable  omen  ;  when  dependent 
on  organic  brain-disease  complete  recovery  is  rare. 

Treatment. — If  any  organic  disease  has  been 
detected  the  treatment  of  the  convulsion  must  be 
subordinated  to  that  of  the  general  condition.  In 
the  absence  of  such  indications  it  is  customary  to 
place  the  child  in  a  warm  bath  (95°  F. ),  the  tempera- 
ture of  which  must  be  carefully  adjusted,  as  in  the 
hurry  of  the  moment  mistakes  are  liable  to  be  made. 
The  utility  of  the  bath  is  questionable,  but  it  is 
devoid  of  danger  except  when  the  convulsion  is  due 
to  syncope  or  collapse  of  the  lung.  If  the  rectal 
temperature  be  high,  a  somewhat  cooler  bath  may 
be  employed  with  advantage.  Should  a  bath  be 
contra-indicated,  the  child  should  be  put  to  bed  antl 
care  taken  that  no  accidental  injury  occur. 

In  the  majority  of  cases  the  convulsion  ceases  in  the 
course  of  half  an  hour  ;  so  that,  by  the  time  assistance 
is  procured,  drugs  can  generally  be  administered  by 
the  mouth.  But  when  one  convulsion  rapidly 
succeeds  another,  or  when  unconsciousness  per- 
sists, inhalations  of  chloroform  or  rectal  injections 
of  chloral  hydrate  and  bromides  may  be  administered, 
except  in  those  cases  in  which  heart  or  lungs  are 
affected.  Indeed,  the  routine  administration  of 
drugs  is  only  applicable  when  no  organic  disease 
and  no  removable  cause  can  be  discovered.  In 
such  cases  bromides  in  large  doses  and  chloral 
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hydrate,  with  or  without  digitalis,  may  be  given  by 
the  mouth,  and  when  these  fail  the  administration 
of  phenazone  or  phenacetin  is  occasionally  attended 
with  good  results.  Emetics  and  purgatives  may  be 
needed  to  remove  the  contents  of  stomach  or  intes- 
tines. A  grain  of  calomel  placed  on  the  tongue  is 
often  administered  as  routine  treatment  in  all  cases  — 
in  many  of  them  with  excellent  results.  If  the  fit 
does  not  recur,  it  is  still  advisable  to  continue  the 
administration  of  bromides  for  some  days,  combined 
with  a  light  diet  and  as  complete  bodily  and  mental 
rest  as  may  be  possible.  For  the  treatment  of 
convulsions  depending  upon  organic  disease,  the 
reader  is  referred  to  the  special  articles  on  epilepsy 
and  the  various  organic  diseases  in  which  they 
occur.  H.  Montague  Murray. 

CO-ORDINATION.— This  term  is  used  in 
reference  to  muscular  movements  principally. 
Certain  parts  of  the  nervous  system  have  more 
especially  to  do  with  the  calling  into  activity,  and 
therefore  with  combining,  the  contractions  of 
different  muscles,  both  simultaneously  and  in  suc- 
cession, in  the  precise  order  in  which  they  occur  in 
the  several  motor  acts  of  which  they  are  capable. 
The  nervous  arrangements  upon  which  these  actions 
depend  have  come  into  being,  both  in  the  race  and 
in  the  individual,  by  processes  of  organic  growth 
and  development  pari  passu  with  the  possibility  of 
executing  these  several  movements.  It  would  be 
wrong  to  expect,  therefore,  that  an  isolated  organ 
should  exist  solely  for  co-ordinating  muscular  move- 
ments. The  execution  of  the  most  habitual  of  these 
must  depend,  to  a  large  extent,  upon  the  activity  of 
the  ordinary  motor  (and  related  sensory)  tracts  of  the 
spinal  cord  and  brain.  The  extent  or  precise  mode 
in  which  the  cerebellum  intervenes  in  certain  higher 
forms  of  co-ordination  is  still  involved  in  much  ob- 
scurity. That  it  has  some  share  in  such  functions 
may  be  regarded  as  certain,  though  it  probably  in- 
tervenes far  less  than  some  would  have  us  believe, 
who  regard  the  cerebellum  as  the  organ  for  the  co- 
ordination of  muscular  movements. 

Many  nervous  affections  exist  in  which  the  co- 
ordination of  muscular  movements  is  more  or  less 
impaired.  One  of  the  most  familiar  of  these  is 
locomotor  ataxy,  a  disease  dependent  upon  a  morbid 
process  in  the  posterior  columns  of  the  cord. 
Sclerosis  of  the  antero-lateral  columns  of  the  cord 
also  not  infrequently  disturbs  the  execution  of 
muscular  movements,  especially  those  of  the  upper 
extremities.  Chorea  gives  rise  to  very  similar 
uncertainties  in  the  execution  of  muscular  acts. 
Spasms  of  all  kinds,  in  short,  tend  to  interfere  with 
the  harmony  of  the  muscular  movements  in  the 
course  of  which  they  intervene.  Stammering  is  an 
affection  of  this  kind,  implicating  some  of  the 
muscles  of  articulation  ;  and  certain  disturbed 
cardiac  actions  characterised  by  disordered  rhythm 
can  only  be  regarded  as  belonging  to  the  same  cate- 
gory. 

The  above-mentioned  are  common  instances  of 
impaired  co-ordination  of  muscular  movements 
dependent  upon  structural  or  functional  changes  ir. 
parts  of  the  nervous  system  other  than  the  cere- 
bellum. Certain  diseases  of  this  organ,  however, 
are  known  to  give  rise  to  a  distinct  form  of  inco- 
ordination. It  is  characterised  by  a  reeling,  un- 
steady gait  in  walking,  with  legs  straggling,  and 
mostly  wide  apart,  to  which  the  term  '  titubation  '  is 
commonly  applied.    Other  kinds  of  inco-ordination 


may  hereafter  be  proved  to  depend  upon  diseases  of 
the  cerebellum.  Its  morbid  conditions  are  still 
very  imperfectly  recognised,  and  this  is  especially 
true  in  regard  to  its  merely  functional  perturbations. 

Certain  inco-ordinations  in  speech  and  writing 
are  common.  Instances  are  to  be  found  in  that  use 
of  wrong  words  or  misapplication  of  terms  which 
we  meet  wdth  in  aphasic  and  amnesic  persons  ;  also 
in  the  substitution  of  wrong  words  in  the  act  of 
writing,  or  of  wrong  letters  in  the  writing  of  words 
when  such  substitution  is  mechanical  and  uninten- 
tional— and  when  it  is  wholly  distinct,  therefore, 
from  mere  inability  to  spell.  These  defects  are 
inco-ordinations  of  a  complex  kind,  dependent 
upon  the  perverted  action  of  higher  cerebral  centres, 
in  the  same  way  that  incoherent  speech  generally  is 
dependent  upon  incoherent  thought.  There  is 
reason  to  believe,  indeed,  that  the  same  kind  of 
ultimate  defective  nervous  action  which  leads  to 
inco-ordinations  of  movements  when  certain  motor 
regions  of  the  nervous  system  are  aflected,  may,  on 
the  other  hand,  give  rise  to  perverted  perceptions 
(illusions)  or  to  perverted  thought  {incoherence) 
when  the  disturbed  nervous  action  occurs  in  other 
and  higher  parts  of  the  central  nervous  system. 

H.  Charlton  Bastian. 

COPPER,  Poisoning  by.— Synon.  :  Fr.  Em- 
poisonnemettt  par  le  Ctiivre  ;  Ger.  Kttpfei'vergif- 
tung. — Metallic  copper  may  be  regarded  as  inno- 
cuous when  swallowed,  and  the  recent  researches 
of  Hirt  show  that  those  who  are  engaged  in  its 
metallurgy  and  in  the  manufacture  of  copper  utensils 
are  not  specially  liable  to  any  diseases  which  can  be 
attributed  to  copper  as  such.  It  is,  indeed,  stated 
that  workers  in  copper  enjoy  an  immunity  from 
cholera,  a  conclusion  which  is  based  on  very  in- 
sufficient premises.  It  is  contradicted  by  the 
occurrence  of  cholera  among  coppersmiths  in  Breslau 
in  1866,  and  by  certain  other  cases  of  a  like  nature 
reported  by  Hirt.  That  the  disease  is  seldom  found 
among  workers  in  copper  is  true,  but  that  the 
copper  has  anything  to  do  with  this  result  is  not 
proVed. 

Though  pure  copper  may  be  regarded  as  inno- 
cuous, it  is  otherwise  with  alloys  of  copper,  more 
particularly  those  with  zinc  and  tin,  known  under 
the  names  of  brass  and  bronze  respectively,  and 
with  compounds  of  copper  with  lead  or  arsenic. 
In  these  the  injurious  agent  would  appear  to  be  the 
alloy,  and  not  the  copper  itself  An  affection  of  a 
febrile  character,  and  known  as  '  brass-founder's 
ague,'  occasionally  occurs  on  fusing  days,  and  it  is 
attributable  to  the  zinc  fumes  which  are  generated 
by  the  melting  process.    See  Brass-Poisoning. 

The  salts  of  copper,  on  the  other  hand,  are 
capable  of  causing  injurious  and  fatal  results.  The 
more  important  salts,  from  a  medico-legal  point  of 
view,  are  the  sulphate,  blue  vitriol,  or  bluestone  ; 
the  acetates  (basic  and  neutral)  constituting  artificial 
verdigris  ;  and  the  carbonate  or  natural  verdigris. 
The  manufacture  of  verdigris  is  carried  on  to  a  large 
extent  in  the  South  of  France.  Plates  of  copper 
are  acted  on  by  the  skins  of  grapes,  which  are 
allowed  to  undergo  the  acetous  fermentation. 
Those  engaged  in  this  industry  on  the  whole  enjoy 
good  health,  and  it  is  only  rarely  that  symptoms 
can  be  directly  traced  to  the  work  ;  and  then  only 
wlien  through  sheer  carelessness  and  uncleanliness 
quantities  of  the  salt  have  been  ingested.  It  is 
even  said   that  dogs  eat  the  refuse  grape-skins 
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without  appearing  to  sufl'er  from  poisonous  sym- 
ptoms. On  the  other  hand,  symptoms  of  poisoning 
of  a  family  have  been  recorded  where  they  have 
eaten  haricot  beans,  grown,  as  is  the  custom, 
between  the  vines,  which  latter  had  been  watered 
with  a  solution  of  sulphate  of  copper. 

1.  Acute  poisoning  by  copper. — Symptoms. 
The  salts  of  copper,  when  taken  in  sufficient 
quantity,  cause  symptoms  of  acute  poisoning,  fre- 
quently terminating  fatally.  Twelve  to  fifteen 
grains  of  the  acetate  have  been  suflicient  to  kill  a 
dog  within  an  hour.  The  fatal  dose  in  man  is  not 
quite  determined  ;  but  doses  above  the  usual  emetic 
dose  of  the  sulphate  (ten  to  fifteen  grains)  have 
caused  serious  symptoms,  and  death  has  resulted 
within  four  hours  after  swallowing  some  pieces  of 
the  sulphate.  Starr  {Med.  Record,  May  1882) 
records  a  case  of  death  in  four  days  from  one  ounce 
of  the  sulphate.  Half  an  ounce  would  probably 
cause  a  fatal  result.  The  symptoms  are  essentially 
those  of  irritant  poisoning,  namely,  styptic  or 
coppery  taste,  constriction  of  the  fauces,  epigastric 
pain,  violent  vomiting  and  purging,  followed  by 
collapse  and  death,  usually  with  tetanic  or  convul- 
sive symptoms.  That  which  characterises  copper- 
poisoning  more  especially,  as  compared  with  other 
irritants,  is  the  frequent  occurrence  of  jaundice. 
Hemoglobinuria  with  albuminuria  has  also  been 
observed  (Starr's  case).  In  dogs  copper  usually 
causes  death  with  symptoms  of  paralysis  of  the 
hinder  extremities,  proceeding  like  a  form  of  ascend- 
ing paralysis,  in  addition  to  the  usual  irritant  S3'm- 
ptoms.  It  is  said  also  to  have  a  paralysing  action 
on  the  heart.  Such  effects  have  only  followed,  at 
least  constantly,  introduction  into  the  veins  ;  when 
taken  by  the  stomach  most  of  it  seems  to  be  stopped 
by  the  liver,  or  in  the  case  of  some  of  the  salts  (i.e. 
acetate)  may  be  reduced  by  the  sugar  of  the  food. 

2.  Chronic  poisoning  by  copper.—  It  is 
generally  stated  that  the  long-continued  intro- 
duction of  copper  into  the  system  in  small  doses 
gives  rise  to  a  form  of  chronic  poisoning  known 
under  the  name  of  '  copper  colic' 

SvMi'TOMS. — The  symptoms  are  essentially  those 
of  gastro-intestinal  irritation,  with  nausea  or  sickness 
and  diarrhcea.  They  have  none  of  the  characters 
of  colic  in  the  sense  in  which  the  term  is  usually 
employed.  The  hair  and  the  cutaneous  secretions 
of  workers  in  copper  and  brass  are  sometimes  found 
of  a  green  colour  ;  and  a  line  is  sometimes  found  at 
the  margin  of  the  gums  and  teeth,  variously  de- 
scribed \iy  authors — Corrigan  calling  it  purple, 
while  Clapton  calls  it  green. 

Though  symptoms  of  gastro-intestinal  irritation, 
as  above  described,  have  been  found  among  workers 
in  copper,  the  question  is  whether  they  are  n 
reality  due  to  the  copper,  or  merely  symptoms  of  a 
not  uncommon  affection  showing  themselves  among 
copper-workers.  That  copper  does  gain  access 
into  the  system,  and  may  be  detected  in  the  urine 
and  more  especially  in  the  faeces  during  life,  and 
found  in  the  bones  after  death,  without  the  indi- 
vidual showing  any  manifest  symptoms  during  life, 
seems  pretty  well  established.  But  though  we  may 
regard  it  as  certain  that  symptoms  of  copper- 
poisoning  are  more  rarely  found  than  those  of  lead- 
poisoning  among  those  who  have  to  deal  with 
these  metals,  yet  it  would  be  a  very  unwarrantalile 
conclusion,  and  contrary  to  all  that  we  know  of  the 
action  of  poisons,  to  assert  that  a  substance  which 
is  undoubtedly  poisonous  can  be  taken  freely  into 


the  system  with  impunity.  This  is  a  point  of  con- 
siderable interest  in  reference  to  the  accidental  or 
wilful  adulteration  of  articles  of  food  with  copper 
salts.  Many  cases  are  on  record  of  severe  symptoms 
resulting  from  the  use  of  copper  utensils  in  cooking, 
or  more  frequently  from  the  storage  of  water  or 
articles  of  food  in  copper  vessels,  especially  if  the 
food  contains  oil  —  which,  on  turning  rancid,  dis- 
solves the  copper — or  vegetable  acids,  or  even  large 
quantities  of  ordinary  salt. 

Copper-salts  are  also  employed  intentionally  to 
impart  a  green  fresh  colour  to  pickles  and  pre- 
served vegetables,  such  as  peas.  It  is  asserted  that 
the  quantity  of  copper  necessary  to  produce  this 
effect  is  infinitesimal,  and  that  no  poisonous  effects 
can  be  proved  to  have  resulted  even  from  long- 
continued  employment  of  these  vegetables  as 
articles  of  food.  This  is  strongly  maintained  by 
M.  Galippe,  who  has  tried  them  on  himself  and 
family.  Assuming  the  impossibility  of  proving  the 
injurious  effects  of  copper-tinted  vegetables,  the 
question  comes  to  be  principally  a  social  and 
economic  one,  as  to  the  propriety  or  legality  of 
adulteration  of  food  at  all,  and  especially  with  a 
substance  undoubtedly  poisonous.  Copper  is  said 
by  Odling  and  Dupre  to  be  a  natural  constituent  of 
the  human  body.  They  have  found  it  in  the  blood, 
tissues,  viscera,  and  in  many  animal  products,  such 
as  cheese,  eggs,  and  also  in  many  vegetables.  It 
takes  the  place  of  iron  in  the  colouring-matter  of 
the  blood  of  some  invertebrates  (cray-fish),  and  is 
found  as  a  constituent  of  the  colouring-matter  of 
the  feathers  of  the  turaco  (plantain-eater). 

Diagnosis. — The  greenish  or  bluish  colour  of 
the  vomited  matters,  which  turn  bright  blue  on  the 
addition  of  ammonia,  renders  the  diagnosis  com- 
paratively easy. 

Treatmen'I'.  —  In  acute  cases  the  stomach  should 
be  evacuated  by  encouraging  vomiting,  or  by  the 
stomach-pump.  Albumen  in  some  form,  as  milk 
or  white-of-egg,  should  be  given,  in  order  to 
precipitate  the  copper.  Iron  filings  may  be  given 
for  a  similar  purpose. 

In  chronic  poisoning  the  cause  should  be  dis- 
covered and  removed,  or  the  individual  removed 
from  the  cause.  D.  Ferrihr. 

J.  Dixon  Mann. 

CORN.— Synon.  :  C/aviis  ;  Fr.  C/oii  ;  Cor: 
Ger.  Leichdorti ;  die  Hiihneraiigc. 

Definition. — A  corn  is  a  thickening  of  the 
epidermis,  caused  by  undue  pressure  and  friction, 
as  by  boots,  shoes,  or  implements  of  occupation. 
It  is  usually  situated  on  a  prominence,  such  as  that 
of  a  joint,  where  the  skin  is  subjected  to  double 
pressure  and  is  therefore  unable  to  yield,  or  between 
the  toes.    Corns  are  most  common  on  the  feet. 

Description.— A  corn  usually  begins  as  a 
general  and  uniform  thickening  of  the  epidermis, 
which  is  termed  a  callosity  [tyloma,  tylosis, 
Sckwieleii).  Callosities  may  occur  on  any  part  of 
the  integument.  Thus  they  may  occupy  the 
prominenc ;  of  a  joint,  or  spread  over  the  heel  or 
the  metata  sal  cushion  of  the  foot  from  pressure  in 
walking,  or  occupy  the  metacarpal  prominences  of 
the  hand,  as  in  boatmen. 

The  callosity  is  composed  of  laminated  epidermis  ; 
is  thickest  in  the  centre,  Ijecoming  thin  towards 
the  circumference  ;  and  is  more  or  less  hard  and 
condensed,  smooth  and  hornlike  in  appearance, 
and   yellowish  in  colour.      \Mien  the  irritation 


346 


CORN 


CORPORA  QUADRIGEMINA 


which  gives  rise  to  a  callosity  is  prolonged,  effusion 
is  apt  to  take  place  beneath  it,  and  it  is  raised  like 
a  blister,  the  effused  fluid  being  sometimes  serous 
and  sometimes  sero-purulent.  Whenever  this 
happens,  the  subsequent  separation  of  the  horny 
layer  results  in  spontaneous  cure. 

When  the  pressure  giving  rise  to  a  callosity, 
instead  of  being  diffused,  is  concentrated  on  a 
central  point,  the  epidermis  corresponding  with 
that  point  increases  in  thickness,  by  its  under 
surface,  and  forms  a  conical  prominence  ;  further 
pressure  increases  the  length  and  breadth  of  the 
cone,  and  in  this  way  a  corn  is  established.  Con- 
tinued irritation  enlarges  the  corn  by  hyperplasia 
of  epidermic  cells,  and  produces  absorption  of  the 
derma  by  pressure,  sometimes  extending  to  the  bone 
itself.  Not  infrequently  effusions  of  serum  or 
blood  take  place  beneath  the  conical  prominence  : 
and,  in  rare  instances,  a  bursa  is  found  between  the 
corium  and  the  joint. 

At  a  late  stage  of  its  growth  the  corn  has  the 
appearance  of  a  central  core — technically,  the  eye 
of  the  corn — surrounded  by  a  collar  of  smooth 
epidermis  in  the  state  of  callosity.  The  core  is  a 
lamellated  ovoid  mass,  corresponding  in  external 
figure  with  the  cup  by  which  it  is  produced  ;  and 
consisting  in  substance  of  vertical  cup-shaped 
lamellce  closely  packed  one  within  the  other.  In 
an  old  corn  the  shape  of  the  entire  core  is  conical, 
the  point  resting  on  the  sensitive  skin,  and  the 
signification  of  the  term  clou  or  nail  thus  applied  by 
the  French  is  made  manifest.  The  substance  of 
the  corn  resembles  horn  both  in  colour  and  density, 
but  between  the  toes,  where  moisture  is  generally 
present,  it  remains  white  and  soft,  like  sodden 
cuticle,,  and  is  thence  named  a  soft  corn.  Effusion 
at  its  base  is  more  common  in  the  soft  than  in  the 
hard  corn. 

Treatment. — The  treatment  of  a  corn  is  to 
remove  its  causes,  namely,  pressure  and  friction  ; 
but  when  this  is  impracticable,  to  equalise  pressure, 
by  which  the  corn  will  revert  to  the  state  of 
callosity.  The  second  indication  is  best  effected 
by  some  simple  unirritating  application,  such  as 
the  soap-  or  lead-plaster  spread  on  washleather. 
As  a  preliminary  to  this  application,  as  much  of  the 
hard  epidermis  as  possible  should  be  removed  by 
soaking  and  scraping,  and  the  core  turned  out  with 
a  blunt-pointed  instrument.  The  soft  corn  may  be 
removed  as  the  hard  one,  or  by  snipping  with 
scissors.  When  there  is  inflammation  about  the 
corn,  it  should  be  treated  by  an  antiseptic  fomenta- 
tion. Chronic  corns  are  much  benefited  by  an 
application  composed  of  Salicylic  Acid,  6  parts  ; 
Extract  of  Indian  Hemp,  i  part;  Flexile  Collodion, 
48  parts,  or  by  Salicylic  acid  plaster. 

CORNEA,  Diseases  of.—Sec  Eye,  and  its 
Appendages. 

CORN  UAL  (cornit,  a  horn).  —  Relating  to  the 
cornua  or  horns  of  grey  matter  of  the  spinal  cord, 
e.g.  cor7ina'  myeWii-i.  Sec  SpiNAl,  CoRD,  Diseases 
of. 

CORONARY    ARTERIES,    Diseases  of— 

Synon.  :  Fr.  Maladies  des  Artires  Coronaires  ; 
Ger.  Krankheiten  der  Kranzarterien. — Diseases  of 
the  coronary  arteries  are  specially  important  owing 
to  their  effect  upon  the  nutrition  of  the  walls  of  the 
heart.  See  Arteries,  Diseases  of ;  Heart, 
Disease  of  walls  of;  and  Angina  Pectoris. 


CORPORA  AMYLACEA  {corpus,  body;  and 
i.f).vKov,  starch).    See  Concretions. 

CORPORA  QUADRIGEMINA,  Lesions  of.— 

The  facts  of  comparative  anatomy  and  experimental 
physiology  tend  to  show  that  the  corpora  quadri- 
gemina  {corpora  bige?nina  or  optic  lobes  of  the 
lower  vertebrates),  though  related  to  the  optic 
tracts,  do  not  correspond  in  their  development  to 
the  eyes  or  oculo-motor  apparatus,  but  appear  to 
be  largely  concerned  in  those  functions,  such  as 
equilibration  and  locomotor  co-ordination,  which 
are  independent  of  the  cerebral  hemispheres.  The 
connections  of  the  two  pairs  of  bodies  are  entirely 
different.  The  anterior  stand  in  relation  to  the 
optic  tracts  on  the  one  hand,  and  on  the  other  to 
the  occipital  lobes.  The  posterior  pair  are  more 
especially  related  to  the  lateral  fillet,  the  trapezoid 
body,  and  the  peripheral  auditory  apparatus. 

The  facts  of  human  pathology,  though  not 
opposed  to  these  data,  cannot  be  made  the  basis  of 
very  precise  conclusions  as  to  the  diagnostic  indica- 
tions of  disease  of  these  ganglia,  as  it  is  exceedingly 
rare  to  find  disease,  such  as  local  softening,  limited 
to  this  region,  and  haemorrhage  is  unknown. 

The  corpora  quadrigemina  are,  however,  not 
infrequently  involved  in  lesions  which  invade 
neighbouring  parts,  such  as  meningitis — simple  and 
tubercular,  and  tumours,  especially  of  the  pineal 
gland. 

It  is  stated  by  experimencers  on  the  lower 
animals  (pigeons  &c. )  that  when  the  anterior 
'  tubercles,'  which  are  more  especially  connected 
with  the  optic  tracts,  are  destroyed,  vision  is 
abolished,  and  that  if  the  lesion  is  unilateral,  the 
blindness  occurs  on  the  side  opposite  the  lesion. 
There  is  no  clear  evidence  that  these  results  occur 
after  experimental  ablation  in  the  higher  mammals, 
or  as  a  result  of  disease  in  man  apart  from  indirect 
implication  of  the  optic  nerves  and  tracts  (neuritis). 

It  has  been  found  experimentall}-  in  animals, 
and  also  in  man,  that  atrophy  of  the  opposite 
'  tubercle  '  ensues  when  the  eye  has  been  destroyed. 
Irido-motor  action  is  also  paralysed  by  destruction 
of  the  corpora  quadrigemina,  a  result  which,  how- 
ever, is  stated  not  to  occur  unless  the  injuiy  is  more 
than  superficial  and  implicates  the  oculo-niotor 
nuclei. 

In  the  latest  experiments  performed  by  the 
authors  upon  ablation  of  the  quadrigeminal  bodies, 
no  disturbances  of  equilibration  were  observed  pro- 
vided the  lesion  was  limited  to  the  ganglionic 
masses.  If,  however,  the  cerebellum  or  the  sub- 
jacent cerebellar  peduncles  were  implicated,  sym- 
ptoms characteristic  of  their  destruction  were 
apparent. 

Irritation  of  the  corpora  quadrigemina  on  one 
side  causes  dilatation  of  the  pupil  and  a  hemi- 
opistiiotonos  of  the  opposite  side,  which  becomes 
general  if  the  irritation  is  prolonged  or  bilateral, 
the  head  being  retracted  and  the  legs  extended, 
trismus  also  being  very  marked. 

Tiiinottrs  implicating  the  corpora  quadrigemina 
are  generally  associated  with  a  reeling  gait,  which 
is  an  early  symptom,  and  also  frequently  with 
symptoms  of  ophthalmoplegia  from  implication  of 
the  oculo-motor  nuclei.  The  aflfection  of  the 
ocular  muscles  is  unequal,  according  to  the  degree 
in  which  the  respective  nuclei  may  be  affected  by 
the  lesion,  the  most  common  being  ptosis  on  one  or 
both  sides  and  impairment  in  the  upward  move- 
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ment  of  the  globes.  The  statement  has  been 
definUely  made  that  lesion  of  these  bodies  in  no 
way  impairs  vision,  except  as  the  result  of  an 
associated  inflammatory  or  destructive  condition  of 
the  optic  nerves  or  tracts,  or  from  internal  h3'dro- 
cephalus.  Owing  to  the  mental  dulness  of  patients 
with  quadrigeminal  tumour,  no  clear  facts  as  to  the 
state  of  hearing  are  usually  obtained,  but  it  has 
been  stated  that  impairment  of  hearing  is  commonly 
present,  and  usually  upon  the  side  opposite  the 
lesion.  Interference  with  motion  and  sensation 
is  entirely  referable  to  extension  of  the  growth 
forwards  into  the  internal  capsule,  or  down- 
wards into  the  tegmentum  cruris  and  pyramids. 
Should  the  superior  cerebellar  peduncles  become 
involved,  tremors  of  an  '  intentional  '  character  are 
observed,  such  as  are  seen  in  cerebellar  disease. 
There  is  nothing  characteristic  about  the  state  of 
the  knee-jerks,  these  being  in  some  cases  absent, 
in  others  exaggerated.  Their  presence  or  absence 
probably  depends  upon  the  state  of  general  intra- 
cranial pressure. 

The  two  chief  phenomena  which  characterise  a 
lesion  of  the  quadrigeminal  region  are  a  combina- 
tion of  partial  ophthalmoplegia  with  a  reeling  and 
unsteady  gait.  D.  Ferrier. 

W.  A.  Turner. 

CORPULENCE  {corpus,  a  body).— An  undue 
accumulation  of  fat  in  the  body.    See  Obesity. 

CORPUS    STRIATUM,    Lesions   of.— The 

corpus  striatum  of  English  anatomy  and  pathology 
comprises  various  structures  which  have  received 
special  names — namely,  the  nucleus  candatus,  or 
intra-ventricular  nucleus,  which  is  exposed  to  view 
by  laying  open  the  lateral  ventricle  ;  the  ^itucleus 
leuticularis,  or  extra-ventricular  nucleus,  consisting 
of  three  divisions,  and  subjacent  to  the  convolutions 
of  the  island  of  Reil  ;  together  with  the  anterior 
division  of  the  internal  capsule,  or  peduncular 
expansion,  which  connects  the  cortex  and  crus 
cerebri. 

This  differentiation  is  necessary,  as  the  effects  of 
lesion  of  the  corpus  striatum  will  differ  according  to 
whether  the  grey  matter  alone,  or  the  internal  cap- 
sule, is  involved. 

Thysiological  experiment  has  not  succeeded  in 
defining  the  respective  functions  of  the  ganglionic 
masses  of  the  corpus  striatum.  The  experiments  of 
Aronsohn  and  Sachs,  Ott,  Hale  White,  and  others 
seem  to  show  that  lesions  of  these  ganglia  in 
animals  cause  a  rise  of  several  degrees  in  body  tem- 
perature from  increased  heat-production,  but  both 
the  experimental  and  the  clinical  evidence  on  this 
point  is  conflicting. 

The  symptoms  of  lesion  of  the  corpus  striatum 
are  usually  those  of  the  immediately  adjacent  motor 
tracts,  viz.  hemiplegia,  and  with  more  extensive 
lesions,  hcmianajsthesia  and  hemianopsia.  Owing 
to  the  artery  of  this  ganglion — the  lenticulo-striate 
— being  frequently  the  seat  of  miliary  aneurysms, 
its  rupture  is  one  of  the  most  common  causes  of 
hemiplegia.  Should  rupture  occur  upon  both  sides 
at  different  times,  a  condition  of  double  hemiplegia 
is  seen  in  which  the  bulbar  symptoms  are  most  pro- 
nounced. This  forms  one  of  the  varieties  of  the  so- 
called  '  pseudobulbar  '  paralysis,  and  is  regarded  as 
indicating  bilateral  lesions  of  the  corpus  striatum. 

D.  Ferrier. 
W.  A.  Turner. 


CORPUSCLE  (corpnsculum,  a  little  body).  — In 
physiology  and  pathology  this  word  is  generall\- 
used  as  synonymous  with  cell.    See  Cell. 

CORROSIVE  SUBLIMATE,  Poisoning  by  

Sec  Mercury,  Diseases  arising  from. 

CORYZA  [Kopv^a,  a  running  from  the  head). — A 
synonym  for  nasal  catarrh.    See  Nose,  Diseases  of. 

COUGH.- Synon.  :  Tussis;  Fr.  Toux  ;  Ger. 
Ilusten. 

^iiTlOLOC.Y. — The  immediate  cause  of  cough  is  the 
presence  of  an  irritant,  mechanical  or  sympathetic, 
affecting  the  surface  of  the  air-tubes  or  the  nerves 
that  supply  them  ;  and  it  is  the  object  of  the  cough 
to  remove  this  source  of  irritation. 

The  sensibility  of  the  respiratory  surfaces  is 
greatest  at  its  commencement,  the  glottis  being  an 
ever-watchful  janitor.  It  may  be  increased  by  con- 
gestion or  inflammation,  or  by  the  continued  act  of 
coughing.  Even  the  mere  inhalation  of  cool  or  dr}' 
air  may,  in  asthma  or  bronchial  congestion,  be 
sufficient  to  excite  cough.  The  result  of  the  irrita- 
tion is  to  increase  the  natural  secretion,  and  to  alter 
its  characters.    See  Sputum. 

Cough  may  be  due  to  numerous  reflex  causes, 
such  as  gastric  irritation,  ear-disorder,  aneurysmal- 
glandular,  or  other  pressure  on  the  vagus,  recurrent, 
or  sympathetic  nerves.  The  act  may  also  be  caused 
by  a  long  uvula  or  enlarged  tonsil ;  a  granular 
state  of  the  pharyngeal  or  laryngeal  mucous  mem- 
brane ;  polypi  or  other  foreign  bodies  in  the  larynx, 
trachea,  or  even  in  the  external  auditory  meatus  ; 
various  affections  of  the  bronchial  tubes — for  exam- 
ple, undue  dryness,  hyperemia,  alteration  in  the 
quality  or  quantity  of  the  bronchial  secretion,  or 
inflannnatory  affections  ;  inflammation  of  the  lung 
or  pleura;  or  tubercular,  malignant,  or  other  growths 
in  or  near  the  lung. 

Diagnosis. — Cough  is  not  a  disease  to  be  treated, 
but  a  symptom  to  be  traced  to  its  source.  An  in- 
spection of  the  pharynx  and  larynx,  and  a  physical 
examination  of  the  chest,  will  generally  suffice  to- 
detect  the  cause. 

The  character  of  the  cough  is  often  quite  patho- 
gnomonic— e.g.  the  'whoop'  of  whooping  cough; 
the  '  bark  '  of  hysteria  ;  the  catching,  painful  cough 
of  pleurisy  ;  the  slight  '  hack  '  of  early  phthisis,  and 
the  equally  distinctive  cough  of  advanced  phthisis 
with  laryngeal  ulceration  ;  the  tearing  cough  of 
empyema  threatening  bronchial  fistula  ;  the  loud 
clanging  cough  due  to  pressure  on  the  trachea  or 
laryngeal  nerves  ;  the  spasmodic,  suffocative  cough 
of  asthma. 

The  '  tightness  '  or  '  looseness  '  of  cough,  indicat- 
ing the  absence  or  presence  of  secretion,  is  a  valu- 
able guide  in  diagnosis  and  treatment. 

The  absence  of  cough  is  no  proof  of  the  absence  of 
serious  lesion  ;  thus,  while  the  presence  of  a  few 
tubercles  in  the  lung  is  often  productive  of  in- 
cessant and  uncontrollable  cough,  long-continued 
destructive  disease  may  exist  without  it. 

Treatment. — Before  prescribing  for  a  cough  it 
is  of  course  essential  to  ascertain  its  cause  ;  and  the 
simplest  and  most  innocuous  remedies  should  be 
first  used.  The  routine  treatment  of  cough  by  seda- 
tives is  highly  injurious.  The  secretions  which 
ought  to  be  removed  are  thus  locked  up,  and  the 
irritation,  which  would  have  been  transient,  be- 
comes established. 
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If  the  tonsils  are  found  much  enlarged,  or  the 
uvula  pendulous  and  irritating  the  epiglottis, 
caustics  or  surgical  measures  will  remove  the  evil. 
If  a  granular  state  of  the  pharyngeal  membrane 
exists,  dependent  on  torpid  or  engorged  abdominal 
viscera,  gout,  or  hepatic  obstruction,  it  may  be 
treated  by  local  astringents  and  general  deobstruents. 

A  lax  or  congested  state  of  the  laryngeal  mem- 
brane, due  to  overwork  of  voice,  or  the  undue 
direction  of  attention  to  the  vocal  apparatus  (clergy- 
man's sore  throat),  is  best  treated,  according  to  the 
writer's  experience,  by  the  local  application  of  a 
solution  of  zinc  sulphate — ten  grains  to  an  ounce  of 
water — or  of  iodine  dissolved  in  spirit  and  olive  oil. 
Undue  dryness,  simple  hyperemia,  or  hypersesthesia 
of  the  respiratory  mucous  tract,  may  often  be  re- 
lieved by  the  act  of  sipping  and  slowly  swallowing 
cold  water,  or  a  decoction  of  Iceland  moss,  fruit- 
lozenges,  gum  arable,  liquorice,  or  linseed-tea. 
Sucking  ice  or  inhaling  steam  is  very  often  all  that 
is  needed.  In  the  early  stage  of  catarrhal  sore- 
throat,  chlorate  of  potassium  in  crystals,  or  in  the 
form  of  lozenges,  used  in  moderation,  should  not  be 
neglected.  The  use  of  glycerin  of  tannin,  or  nitrate 
of  silver  dissolved  in  glycerin  (half  a  drachm  to  one 
ounce),  is  of  more  service  in  relaxed  throat  than 
alum  or  tannin  gargle  ;  indeed,  the  free  use  of  well- 
selected  lozenges  has  rendered  the  employment  of 
gargles  well-nigh  obsolete.  The  former  can  be  con- 
stantly, the  latter  but  seldom  applied. 

Medicinal  treatment.  — If  it  is  desired  to  increase 
the  fluidity  of  the  secretion,  squill  or  ipecacuanha 
may  be  used,  or,  better  still,  tartar  emetic  in  small 
doses,  which  is  best  given  in  effervescence  with 
carbonate  of  ammonium  and  citric  acid.  It  must 
not  be  forgotten  that  syrups  and  nauseating  expec- 
torants are  apt  to  do  harm  by  enfeebling  or  disturb- 
ing digestion.  Tincture  of  aconite,  in  three-drop 
doses,  is  often  of  value  in  allaying  irritable  cough, 
especially  when  fever  is  present.  Gelsemium  is  a 
more  recent  remedy  for  the  same  purpose.  Of  the 
direct  sedatives,  morphine  is  the  most  valuable  ;  it 
proves  of  service  in  very  small  doses,  gr.  in  a 
lozenge  being  often  adequate.  Conium,  with  or 
without  morphine,  suits  some  persons  ;  hydrocyanic 
acid  still  more  ;  and  Indian  hemp  is  also  of  value. 
The  bromides,  in  combination  with  chloral  hydrate, 
have  gained  great  repute  ;  the  latter  should  be  given 
with  caution.  The  power  of  the  bromide  of  am- 
monium in  allaying  spasmodic  cough  is  remarkable. 
An  emetic  of  ipecacuanha,  sulphate  of  zinc,  or 
mustard  may  be  useful  in  relieving  cough,  by  expel- 
ling secretion  when  this  has  accumulated  in  large 
quantity.  If  cough  causes  vomiting,  food  should 
be  taken  in  small  quantities,  fluids  should  be  limited, 
and  a  little  capsicum  or  spiced  brandy  '  stays  the 
stomach.  ' 

External  applications. — The  use  of  counter-irri- 
tants must  not  be  neglected.  In  the  inflammatory 
stage  of  bronchitis,  for  instance,  linseed  and  mustard 
poultices,  and,  in  the  later  stages,  iodine,  are  of 
great  use  ;  and  in  some  cases  the  application  of  a 
small  blister  or  vesicating  fluid  is  a  remedy  not  to 
be  forgotten. 

Inhalations. — Infusion  of  hop  as  an  inhalation  is 
a  useful  calmative  ;  iodine  is  indicated  in  relaxed 
conditions  in  strumous  subjects.  Chloroform  (lO- 
15  minims)  mixed  with  eau  de  Cologne,  and  inhaled 
Irom  a  handkerchief,  is  useful  in  other  cases.  By 
means  of  an  atomiser  spray-inhaler,  many  non-vola- 
tile preparations  may  be  applied  to  the  respiratory 


passages.  A  solution  of  carbonate  of  sodium  is  very 
useful  in  liquefying  tenacious  secretion.  Tannic 
acid,  alum,  perchloride  of  iron,  and  nitrate  of  silver, 
are  all  valuable.  Of  sedatives,  henbane,  conium, 
menthol,  camphor  ;  and  of  antiseptics,  sulphurous 
and  carbolic  acids,  are  serviceable  as  inhalations. 
The  vapour  of  tincture  of  iodine,  15  drops  to  2 
ounces  of  water,  in  the  steam -draught  inhaler  is 
often  useful.  In  chronic  granular  disease  of  the 
pharyngeal  and  laryngeal  mucous  membranes,  the 
sulphurous  waters  of  Aix-la-Chapelle,  Aix-les-Bains, 
and  St.  Sauveur  in  the  Pyrenees,  when  inhaled  in  an 
atomised  state,  are  of  distinct  service. 

Patients  may  be  taught  hozv  to  cough  as  follows  : 
Try  to  suppress  the  inclination,  until  the  secretion 
that  causes  the  cough  is  within  reach,  then  take  a 
deep  and  deliberate  inspiration,  and  the  accumulated 
phlegm  is  removed  at  a  single  effort.  By  inhaling 
steam  from  a  hot  sponge  or  a  basin  of  boiling  water 
on  first  waking  from  sleep,  the  inspissated  secretion, 
which  is  apt  to  be  difficult  to  move,  may  be  easily 
loosened  and  expelled.  An  ipecacuanha  lozenge 
may  serve  a  similar  purpose. 

E.  Symes  Thompson. 

COUNTER-IRRITANTS.— SVNON  :  Fr.  Con- 
tre-stiinnlants  ;  Ger.  Gegenreizinittcl. 

Definition. — The  term  'counter-irritation  '  im- 
plies any  irritation  artificially  established  with  a 
view  to  diminish,  .counteract,  or  remove  certain 
morbid  processes  which  may  be  going  on  in  a  more 
or  less  remote  part  of  the  system.  The  substances 
employed  in  establishing  this  state  are  called 
counter-irritants,  and  may  be  classified  as  follows, 
according  to  the  degree  of  their  action  : — I.  Rube- 
facients. 2.  Epispastics,  vesicajits,  or  blistering 
agents.    3.  Pustulants. 

That  irritation  of  the  surface  can  influence  deeper 
parts  has  been  demonstrated.  Brown-Sequard 
found  that  irritation  of  the  skin  of  the  back,  over 
the  kidneys,  caused  a  contraction  of  the  arteries 
supplying  those  organs.  Zulzer  found  that  when 
cantharides-collodion  was  painted  over  the  back  of 
a  rabbit  for  fourteen  days  the  vessels  underneath 
the  skin  were  congested,  while  the  deeper  parts, 
including  the  lungs,  were  pale  and  anremic.  From 
these  experiments  we  can  understand  how  a  blister 
may  affect  the  circulation  in  an  internal  viscus. 
See  Pain  in  Visceral  Disease. 

I.  Rubefacients. — Action. — These  remedies, 
applied  to  the  skin,  produce  local  warmth  and  red- 
ness from  increased  flow  of  blood  in  the  cutaneous 
vessels.  The  local  hypern?mia  thus  induced  sub- 
sides gradually  on  ceasing  to  employ  the  rubefacient ; 
but  sometimes,  when  the  action  of  this  has  been 
prolonged,  the  epidermis  may  peel  off,  and  more 
or  less  local  soreness  remain.  Rubefacients  are 
usually  quick  in  action  ;  their  local  after-effects  are 
trifling  ;  and  they  may,  therefore,  be  applied  with- 
out injury  over  a  large  extent  of  surface. 

Enumeration  and  Avplication. — Examples 
of  rubefacients  are  found  in  Ammoniacal  liniments 
or  embrocations  ;  Mustard  plasters  and  the  officinal 
Liniment  ;  Volatile  Oil  of  Mustard  ;  Oils  of  Tur- 
pentine and  Cajuput  ;  Capsicum,  in  the  form  of 
plasters  or  the  officinal  ointment ;  and  Iodine.  Hot 
water  is  at  times  applied  on  a  sponge  or  flannel  to 
produce  a  speedy  counter-irritant  and  derivative 
eft'ect  in  relieving  sudden  internal  congestion  and 
muscular  spasm,  as  in  the  early  stage  of  croup,  laryn- 
gitis, and  laryngismus  stridulus.  The  mustard  poultice 
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is  a  useful  and  rapidly  acting  rubefacient  in  inflam- 
mation, spasm,  and  neuralgic  paid.  Sir  Alfred 
Garrod  recommends  a  very  useful  sinapism,  made 
by  mixing  lo  minims  of  volatile  oil  of  mustard  with 
I  oz.  of  spirit  of  camphor,  and  sprinkling  this  on 
impermeable  piline.  Mustard  leaves  or  the  Charta 
Sinapis  (B.P. ),  applied  to  the  skin,  produce  a 
speedy  rubefaction  of  the  surface.  Linimentum 
Sinapis  is  also  a  very  active  rubefacient.  Vinegar 
should  not  be  added  to  mustard  poultices  ;  but  if 
some  oil  of  turpentine  or  a  little  powdered  cap- 
sicum be  mixed  with  the  mustard,  the  poultice  will 
act  with  much  greater  rapidity.  Where,  on  the  other 
hand,  a  gentle  stimulation  with  warmth  and  moisture 
on  the  surface  is  desired,  as  in  some  cases  of  pneu- 
monia, a  linseed-meal  poultice  may  be  used  with  its 
surface  sprinkled  lightly  over  with  mustard  meal. 
Generally  twenty  minutes  is  as  long  as  an  ordinary 
mustard  poultice  can  be  safely  borne  on  the  skin. 
In  persons  who  have  a  very  delicate  skin,  a  layer  or 
two  of  muslin  should  be  placed  between  the  mustard 
application  and  the  surface  of  the  body.  In  applying 
mustard  poultices  to  those  who  are  unconscious  of 
pain,  caution  is  necessary, for  it  has  happened  that  the 
poultice  being  left  on  for  a  long  time  has  produced 
dangerous  ulceration  and  sloughing  of  the  surface. 
A  mustard  foot-bath  is  at  times  employed  with  a 
view  to  a  revulsive  and  counter-irritant  effect.  To 
prepare  a  mustard-bath,  two  tablespoonfuls  or  more 
of  mustard  should  be  tied  in  a  cloth  and  agitated 
well  with  cold  water  ;  then  hot  water  may  be  added 
to  make  the  bath. 

Uses. — Rubefacients  are  used  in  chronic  inflam- 
mation and  irritation  of  the  mucous  surfaces,  as 
in  bronchitis,  and  irritation  about  the  air-passages. 
Troublesome  cough,  in  cases  of  phthisis,  is  often 
relieved  by  applying  tincture  of  iodine,  or  acetic 
acid  and  turpentine  liniment,  to  the  chest.  Rube- 
facients are  of  service  in  removing  lingering  irrita- 
tion about  a  joint,  their  use  also  tending  to  pro- 
mote the  absorption  of  chronic  thickening  or  effusion 
in  the  joint  ;  but  friction  with  a  rubefacient  liniment 
over  a  joint  must  not  be  employed  till  all  active  in- 
flammatory action  has  entirely  ceased.  Various 
degrees  of  persistent  counter-irritation  may  be 
maintained  by  applying,  after  the  skin  has  been 
well  cleansed  with  soap  and  water,  the  official  Em- 
plastrum  Picis  or  Emplastrum  Calefaciens.  A 
mustard  plaster  applied  to  the  nape  of  the  neck  has 
proved  useful  in  cases  of  irritable  brain  with  sleep- 
lessness. The  same  application  made  to  the  foot 
or  great  toe  is  a  valuable  revulsive  where  gout 
attacks  more  important  organs.  A  mustard  plaster 
has  the  advantage  over  a  blister  in  rapidity  of  rube- 
facient action  ;  and,  from  the  sharp  pain  caused, 
the  mustard  plaster  is  preferable  when  it  is  a 
matter  of  moment  to  rouse  one  who  is  in  a  state 
of  lethargy  or  torpor  from  narcotic  poisoning  by 
opium,  or  alcohol,  or  from  coma  in  the  course  of  a 
fever.  Where  we  wish  to  exercise  a  prolonged  action 
over  chronic  inflammation  in  an  organ,  we  should 
use  a  blister  rather  than  a  sinapism. 

2.  Vesicants,  Epispastics,  on  Blistering 
Agents. — Action.  —  A  blister  acts  primarily  as  a 
rubefacient  and  powerful  stimulant  to  the  cutaneous 
vessels.  The  papillce  of  the  skin  become  reddened 
and  raised  ;  minute  vesicles  soon  appear  on  the 
elevations  ;  and  these,  graduall)'  coalescing,  form 
a  lileb,  or  large  vesicle,  between  the  true  skin  and 
epidermis,  containing  an  albumino-filjrinous  fluid. 

Enumeration  and  Application.  -  The  agent 


most  commonly  employed  for  blistering  purposes 
is  the  Cantharis  or  Spanish  beetle  ;  but  there  are 
others  that  have  been  used  for  a  similar  object. 
Glacial  Acetic  Acid  applied  to  the  skin  produces 
intense  redness  and  pain,  with  rapid  vesication, 
but  its  action  may  extend  too  deeply  as  a  caustic, 
and  cause  a  troublesome  sore.  Liquor  Ammonite 
dropped  on  a  piece  of  lint,  applied  to  the  skin,  and 
covered  with  a  watch-glass,  very  soon  causes  red- 
ness and  rapid  vesication  in  most  persons.  This  is 
a  good  way  of  raising  a  blister  when  it  is  desired  to 
apply  powdered  morphine  endermically  to  relieve 
severe  pain.  The  official  Liquor  Epispasticus 
applied  with  a  brush  soon  raises  a  blister  on  the 
surface.  Blistering  Collodion  is  used  for  a  similar 
purpose,  but  is  slower  in  action. 

The  application  of  blisters  should  not  be  made 
directly  over  an  inflamed  part,  lest  the  injured  area 
be  increased.  Blisters  should  not  be  applied  where 
the  skin  is  loose,  nor  over  any  prominence  of  bone, 
nor  to  the  breast  during  pregnancy.  It  should 
moreover  be  borne  in  mind  that  the  cantharidine  of 
a  blister  may  be  absorbed  by  the  skin,  and  act  on 
the  kidneys,  producing  strangury  and  bloody  urine. 
This  accident  may  be  obviated  by  sprinkling 
powdered  camphor  over  the  blister  before  placing 
it  on  the  skin,  or  a  thin  piece  of  silver  paper  may- 
be interposed.  In  persons  of  feeble  vitality,  a 
blister  left  on  for  too  long  a  time  has  been  known 
to  induce  dangerous  sloughing. 

When  vesication  is  specially  desired,  there  is  no 
need  to  leave  the  blister  on  for  twelve  hours  or 
more,  for  it  may  be  removed  at  the  end  of  six  or 
eight  hours,  and  a  warm  linseed  poultice  applied. 
If  the  blister  be  opened,  which  is  best  done  by 
pricking  the  most  dependent  part  with  a  disinfected 
needle,  olive  oil  and  cotton-wool  is  the  liest 
dressing.  The  practice  of  maintaining  a  blister  as 
a  running  sore  or  exufoire,  by  applying  irritating 
ointment,  is  not  often  resorted  to  now.  The 
process  causes  great  pain  and  exhaustion  of  the 
system,  and  is  one  rather  of  depletion  than  of 
counter-irritation.  In  the  case  of  children,  blisters 
should  be  used  with  caution,  being  kept  on  for 
about  one  hour  or  till  the  skin  is  well  reddened, 
when  they  should  be  replaced  by  a  poultice.  It  is 
well  not  to  open  the  Ijlister,  as  the  effused  serum 
forms  the  best  dressing  covered  with  cotton-wool. 
By  following  this  plan  the  child  is  saved  much 
worry  and  pain. 

Uses. — In  its  primary  eftcct  a  blister  acts  as  a 
local  stimulant,  but  when  it  remains  on  long 
enough  to  produce  extensive  vesication  and  discharge 
of  serum,  it  acts  as  a  depletive  and  depressing 
agent.  This  primary  and  secondary  action  of 
blisters  was  much  insisted  on  by  the  late  Dr.  Graves 
of  Dublin,  who  found  great  benefit  in  cases  of 
fever  with  apathy  and  prostration  from  the  appli- 
cation of  flying  blisters  to  various  parts  of  the 
surface.  Thus  a  blister  over  the  prrecordial  region, 
kept  on  for  about  one  hour,  and  then  removed, 
was  observed  to  rouse  and  stimulate  a  flagging 
heart.  In  other  cases  the  flying  blister  might  be 
placed  at  the  chest  or  back,  or  else  behind  the 
head  on  the  neck.  Care  should  be  taken  not  to 
leave  the  blister  on  long  enough  to  cause  actual 
vesication,  and  the  size  of  the  blister  should  be 
fairly  large. 

In  hysterical  paralysis  narrow  blisters  com- 
pletely encircling  the  affected  limb  have  proved 
curative.    A  similar  Vilister  round  the  throat  may 
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cure  nervous  aphonia.  A  blister  one  inch  wide 
may  possibly  sometimes  stay  the  spread  of  erysipelas 
along  a  surface.  In  cases  of  pleuritic  or  pericar- 
ditic  effusion  the  repeated  application  of  blisters 
to  the  chest-wall  is  of  manifest  advantage.  In 
effusions  into  joints  (hydrarthrosis)  blisters  aid 
absorption  ;  and  it  has  seemed  to  the  writer  that 
absorbent  remedies,  such  as  iodide  of  potassium, 
often  begin  to  do  good  as  soon  as  a  blister  appears 
to  have  once  set  the  absorptive  process  in  action. 

In  the  obstinate  acid  vomiting  of  gouty  patients, 
a  blister  over  the  epigastrium  often  gives  relief. 
Some  forms  of  neuralgia,  as  for  example  pleurodynia, 
may  yield  to  a  blister  over  the  seat  of  the  pain.  At 
times  obstinate  pleurodynia,  or  mastod)'nia,  can  be 
relieved  by  flying  blisters  applied  in  the  vertebral 
groove  on  the  affected  side,  where  a  tender  spot 
can  often  be  detected  on  pressure.  Blisters  should 
be  avoided  in  cases  of  renal  and  vesical  inflamma- 
tion, as  the  absorption  of  the  cantharidine  may 
increase  the  mischief. 

3.  Pustulants. — Action. — The  agents  belong- 
ing to  this  class  of  counter-irritants  produce  a  pustular 
eruption  on  the  part  to  which  they  are  applied, 
and  their  use  is  not  recommended. 

Enumeration  and  Application. — Among 
pustulants  may  be  placed  Croton  Oil,  Tartarated 
Antimony,  and  strong  solution  of  Nitrate  of  Silver. 
When  croton  oil  is  applied  to  the  skin,  it  acts  as  an 
intense  irritant,  producing  an  eruption  which  is  at 
first  papular,  but  very  soon  becomes  pustular.  The 
oil  is  best  employed  in  the  form  of  the  official 
Linimentum  Crotonis.  Tartarated  Antimony  is  a 
powerful  counter-irritant,  producing  pustules  which 
resemble  those  of  variola.  It  should  not  be  applied 
to  parts  usually  uncovered,  as  the  pustules  leave 
marks  behind  them  ;  and  under  all  circumstances 
the  remedy,  being  a  painful  one,  must  be  used  with 
caution.    '  John  C.  Thorowgood. 

COURT-SAINT-ETIENNE  in  Belgium.— 56« 

Mineral  Waters. 

COW-POX.— 5«6-  Vaccinia. 

COXALGIA  (loxa,  the  hip  ;  and  &\yos,  pain). — 
Pain  in  the  hip-joint.    See  Joints,  Diseases  of. 

CRACKED-METAL     or  CRACKED-POT 

SOUND  Synon.:    Fr.   Bniit  dc  pot  fllc.—X 

peculiar  sound  elicited  by  percussion,  resembling 
that  emitted  on  striking  a  broken  jar  or  a  metallic 
vessel.    See  Physical  Examination. 

CRAFT-PALSIES.  —  See  Occupation  -  Dis- 
eases. 

CRAMP.— Synon.:  Fr.  Crainpc  ;  Ger.  Kranipf. 
This  name  is  applied  to  certain  painful  varieties  of 
tonic  spasm.  In  its  most  familiar  form  it  affects 
the  calves  of  the  legs,  coming  on  principally  at 
night,  on  the  occasion  of  some  slight  movement  of 
these  parts.  The  affected  muscles,  mostly  on  one 
side,  contract  with  such  energy  as  to  give  rise  to  a 
board-like  rigidity,  together  with  sensations  of  an 
agonising  character.  The  attack  rarely  lasts  more 
than  a  minute  or  two,  though  it  may  more  or  less 
speedily  recur.  It  is  perhaps  best  cut  short  by  a 
vigorous  but  steady  voluntary  contraction  of  the 
opposing  extensor  muscles  of  the  foot.  Where  it  is 
more  obstinate  than  usual,  firm  pressure  around  the 
thigh  or  upon  the  great  sciatic  nerve  sometimes 


gives  relief.  Cramp  is  often  associated  with  some 
irritation  of  the  stomach  or  of  the  intestines, 
especially  in  children  or  delicate  nervous  persons. 
In  this  way  it  is  produced  not  infrequently  when 
arsenic  in  medicinal  doses  has  been  continued  for 
some  time,  and  is  beginning  to  exert  some  slightly 
poisonous  effect  upon  the  system.  In  a  more 
general  form  it  often  occurs,  to  a  marked  extent,  in 
cholera.  Localised,  painful,  cramp-like  contrac- 
tions of  muscles  may  also  be  due  to  irritation  of 
anterior  root-fibres,  either  in  their  intra-medullary 
or  extra-medullary  course.  Other  forms  of  painful 
spasm  are  by  no  means  common,  if  we  except  colic. 
See  Colic  ;  Spasm  ;  and  Thomsen's  Disease. 

H.  Charlton  Bastian. 

CRANIOTABES  {crauium,  the  skull  ;  and 
tabes,  thinning). — A  morbid  condition  of  the 
cranium  in  children,  consisting  in  spots  of  local 
thinning  of  the  occipital,  parietal,  and  (rarely)  the 
frontal  bones,  as  well  as  in  general  abnormal 
flexibility  of  the  osseous  tissue.  See  Skull,  Dis- 
eases of. 

CRAW-CRAW.— A  native  term  adopted  by 
Europeans  on  the  West  Coast  of  Africa  and  used 
vaguely  to  include  various  vesicular  and  pustular 
skin-eruptions — most  of  them  of  parasitic  origin. 

CREPITANT  (crepito,  I  make  a  noise).— When 
applied  to  a  body,-  this  word  signifies  that  it  is 
capable  of  yielding  the  sensation  or  sound  of  crepi- 
tation. It  is  also  used  to  indicate  a  peculiar  charac- 
ter which  rales  sometimes  possess.  See  Physical 
Examination. 

CREPITATION  (crepito,  I  make  a  noise).— 
A  sensation  or  sound  of  crackling.  It  may  be 
observed  in  morbid  states  of  the  bones,  joints,  or 
subcutaneous  tissue  ;  but  the  term  is  more  frequently 
applied  to  a  physical  sign  connected  with  the  lungs. 
See  Physical  Examination. 

CRETINISM  {cretin,  Swiss  patois  for  chrctieii, 
a  Christian). — Synon.:  Fr.  Crctinisinc ;  Ger. 
CretiiiisiiiHS. 

Definition. — A  condition  of  idiocy  arising  from 
endemic  causes,  associated  with  imperfect  develop- 
ment and  deformity  of  the  whole  body,  varj'ing 
however  in  degree. 

This  condition  of  physical  and  mental  degeneracy 
IS  not  limited  to  any  nationality.  It  obtains  in  the 
great  mountain-chains  of  Europe,  Asia,  and  America. 
In  Europe  it  is  met  with  in  the  valleys  of  Switzer- 
land, Savoy,  and  Piedmont  ;  and  it  abounds  in  the 
neighbourhood  of  Salzburg,  Styria,  and  the  Tyrol. 
It  is  less  frequently  met  with  in  the  Pyrenees  and 
in  the  valleys  of  the  Auvergne  in  France.  Even  in 
England  it  has  been  met  with  in  various  parts, 
among  others  in  the  dales  between  Lancashire  and 
Yorkshire.  Although  more  frequently  met  with  in 
valleys,  it  is  not  unknown  on  plains  which  are 
subject  to  inundations. 

•Etiology. — The  conditions  for  the  development 
of  cretinism  are  hereditary  predisposition  ;  the 
action  of  deteriorating  influences  on  the  parents, 
such  as  unwholesome  dwellings  and  non-nutritious 
diet  ;  and  accidental  causes  operating  on  the  infant 
during  the  period  when  its  physical  and  intellectual 
life  is  developing.  The  last-named  causes  are 
atmospheric  and  possibly  geological  conditions, 
peculiar  to  special  localities.    Ilumidit}'  of  the  soil 
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and  air  in  valleys  where  there  is  little  interchange 
of  the  atmosphere,  and  the  existence  of  magnesian 
limestone  in  the  soil,  are  probably  the  most  potent 
factors.  Cretinism  is  not  met  with  as  an  endemic 
disease  on  elevated  plateaux,  nor  in  cold  countries 
where  sudden  changes  of  temperature  are  uncommon. 
■Goitre  is  a  frequent  accompaniment  of  cretinism, 
and  would  appear  to  be  developed  under  the  same 
conditions.  The  cases  of  cretinism  met  with  in 
England  present  features  which  are  indicative  of  a 
scrofulous  origm.  There  is  a  condition  of  idiocy 
associated  with  arrest  of  growth  and  development  at 
the  period  of  first  dentition  or  about  the  fifth  year, 
though  congenital  cases  are  not  unknown,  frequently 
met  with  in  England,  which  has  been  termed 
sporadic  cretinism. 

In  an  analysis  made  by  the  writer  some  years 
ago  of  116  cases  of  this  affection,  of  whom  16 
had  been  under  his  care,  it  was  found  that  several 
predisposing  causes  were  generally  present,  and  that 
the  chief  of  these  were  intemperance  and  insanity  in 
the  parents.  These  were  each  present  in  fourteen 
cases,  or  12 '07  per  cent.  Inherited  mental  disease 
'did  not  play  such  an  important  part,  only  nine  being 
attributed  to  it,  or  775  per  cent.  Fright  of  the 
mother  during  pregnancy  was  traceable  in  no  less 
than  thirteen  cases,  or  11 '20  percent.,  while  pro- 
tracted labour  only  accounted  for  seven,  or  6-03 
per  cent.  Consanguinity  was  assigned  as  a  cause 
•of  the  disease  in  six  cases,  but  in  each  of  these  other 
important  factors  were  present.  Two  children  were 
born  in  a  valley  which  was  foggy  and  marshy. 
These  cases  are  associated  with  absence,  atrophy,  or 
hypertrophy  of  the  thyroid  gland,  and  with  the 
development  of  fatty  swellings  in  the  supra-clavicular 
spaces,  and  occasionally  in  the  armpits.  They 
remain  children  permanently,  and  have  a  remarkable 
resemblance  one  to  another  as  regards  their  bodily 
■conformation,  facial  physiognomy,  mental  charac- 
teristics, and  the  symptoms  generally.    Sec  Myxce- 

DEMA. 

Cretinism  has  been  thought  by  some  authors  to 
be  due  to  premature  ossification  of  the  cranial 
sutures,  especially  of  the  spheno-basilar  suture  ;  and 
this  change,  in  its  turn,  has  been  attriijuted  to 
drinking  water  largely  charged  with  lime.  It  is 
impossible,  however,  to  regard  this  premature 
ossification,  when  it  does  occur,  as  other  than  one  of 
the  results  of  the  malady,  not  its  cause.  Moreover 
there  are  numerous  examples  where  the  synostosis 
is  deferred  instead  of  being  premature.  The  real 
proximate  cause  of  the  affection  is  interference  with 
the  function  of  the  thyroid  gland. 

Anatomicai,  Characters. — Pathological  ana- 
tomy shows  that  the  bones  of  the  cranium  arc 
thickened  and  without  diploe,  and  the  sutures  well 
united.  In  some  cases  the  foramen  magnum  is 
smaller  than  normal,  the  basilar  pi'ocess  horizontal 
and  narrowed  laterally,  and  the  clivus,  or  inclined 
plane  formed  by  the  union  of  the  basilar  process  of 
the  occipital  with  the  sphenoid  bone,  is  very  steep. 
The  cerebellar  fossK  are  flattened.  The  skull  in 
endemic  cretinism  is  brachycephalic,  but  in  sporadic 
cretinism  it  approaches  more  the  dolichocephalic 
in  shape.  The  brain  in  the  latter  affection  is  of 
normal  size,  but  the  arrangement  of  the  convolutions 
is  simple  ;  there  is  none  of  the  complexity  which  is 
seen  in  the  brains  of  ordinary  children.  On  micro- 
scopical examination  the  cells  are  seen  to  be  pear- 
shaped  or  rounded,  and  are  deficient  in  processes. 
There  is  excess  of  mucin  in  the  skin,  and  excess  of 


fibrous  tissue  in  the  lungs,  liver,  spleen,  and  kidneys. 
The  bones  ol  the  extremities  are  short  and  curved, 
in  accordance  with  the  statement  of  Dr.  Bury,  that 
there  is  arrest  of  bones  that  develop  in  cartilage, 
while  bones  formed  in  membrane,  as  are  those  of 
the  skull,  are  normal  or  show  excessive  growth. 

Descrii'TIO-N. — The  degrees  of  cretinism  are 
numerous.  In  any  of  the  valleys  where  this 
affection  exists  the  various  steps  of  degeneracy  can 
be  traced,  commencing  with  those  who  are  taking 
part  in  the  industrial  life  of  the  valley,  down  to  the 
helpless  individuals  who  are  leading  only  a  vege- 
tative existence. 

The  typical  cretin  presents  a  very  marked  physical 
conformation.  He  is  stunted  in  growth,  rarely 
reaching  five  feet  in  height.  His  skin  is  of  a  tawny 
yellowish  hue,  thickened  and  wrinkled,  and  looks 
as  if  too  large  for  the  body.  There  is  also  a  great 
increase  of  subcutaneous  areolar  tissue.  His  tongue, 
large  and  thick,  with  hypertrophied  papilla;,  always 
displays  lessened  power  of  co-urdination  ;  and  often 
hangs  from  the  moutn.  The  mouth  is  partly  open, 
margined  by  thick  fissured  lips,  and  with  the  saliva 
running  over  the  chin.  The  face  is  large  ;  the 
lower  jaw  is  drooping,  and  its  angle  obtuse.  The 
eyes  are  often  affected  by  strabismus,  obliquely 
placed,  and  small  ;  and  the  lids  are  commonly  puffy. 
The  belly  is  pendulous  from  the  laxness  of  the  skin. 
The  lower  limbs  are  generally  short  and  deformed, 
and  the  gait  is  waddling.  The  head  is  deformed, 
the  forehead  retreating,  the  top  flat,  and  the  oc- 
cipital region  ill-developed.  The  cranium  is  brachy- 
cephalic. The  nose  is  broad  and  flattened.  Puljerty 
is  often  delayed  to  the  twentieth  year.  The  mamma; 
in  the  female  are  large  and  pendulous  ;  the  same 
remark  applies  to  the  genitals  in  the  male.  The 
intellectual  faculties  are  imperfectly  developed. 
The  cretin  is  often  unable  to  speak,  and  his  hearing 
is  frequently  defective.  The  affection  is  usually 
associated  with  more  or  less  enlargement  of  the 
thyroid  gland.  His  viability  is  low,  few  living 
beyond  thirty  years  of  age.  The  sexual  functions 
are  aljnormal  ;  masturbation  is  frequent  ;  and  the 
sulijects  of  cretinism  are  often  impotent. 

The  description  of  the  sporadic  cretin  is  somewhat 
different.  He  is  much  diminished  in  stature,  and 
his  head,  which  is  large  in  proportion  to  the  size  of 
the  body,  is  flat  at  the  top,  spread  out  at  the  sides, 
often  narrow  in  front  and  broad  behind.  The  hair 
is  sparse,  coarse,  and  dry,  like  horsehair.  The 
eyelids,  of  a  pale,  bluish  hue,  are  swollen  and  infil- 
trated with  a  solid  oedema  which  does  not  pit  on 
pressure  ;  and  the  subcutaneous  tissue  of  the  hands 
and  feet  is  similarly  affected.  The  nose  is  broad, 
the  cheeks  full  and  flabby,  the  mouth  large,  the  lips 
thick  and  often  slightly  apart  :  through  these  an 
enlarged  tongue  slightly  protrudes.  The  teeth  are 
frequently  carious  and  irregularly  implanted  ;  the 
second  dentition  is  either  deficient  or  completed  at 
an  advanced  age.  The  chin  is  small,  but  there  is 
often  a  layer  of  fat  beneath  it,  forming  a  double 
chin.  The  ears  are  large,  but  not  badly  formed  ; 
and  the  neck  is  short  and  thick,  and  usually  no  thy- 
roid gland  can  be  felt.  Well-developed  fatty 
swellings,  as  before  mentioned,  are  seen  in  most 
cases  on  each  side  of  the  neck,  and  sometimes  in  the 
armpits  or  other  regions.  The  abdomen  is  large, 
distended,  and  contains  a  quantity  of  subcutaneous 
fat  ;  frequently  there  are  umbilical  and  occasionally 
inguinal  hernire.  There  is  arrested  development  of 
the  genital  organs  ;    the  testicles  are  small  and 
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descend  late,  and  the  uterus  and  ovaries  are  often 
badly  developed.  The  menstrual  function  is  either 
not  established  or  is  irregular  :  there  is  no  sexual 
appetite.  The  arms  and  legs  are  short  and  curved, 
and  the  hands  and  feet,  though  often  small,  are 
broad,  thick,  blue,  and  frequently  dry  and  scaly. 
The  skin  of  the  body,  as  well  as  of  the  upper  and 
lower  limbs,  is  thick,  easily  separable  from  the 
subjacent  muscles,  whitish  in  colour,  dry  and  rough, 
owing  to  the  almost  entire  absence  of  perspiration  ; 
on  the  face  it  is  yellow  or  waxy  ;  and  gives  rise  to 
a  sallow  colour.  The  pulse  is  small  and  feeble,  the 
temperature  subnormal,  and  hence  there  is  great 
susceptibility  to  cold.  The  voice  is  hoarse,  harsh, 
or  squeaky,  the  gait  clumsy  and  waddling,  and 
there  is  great  repugnance  to  making  any  movement. 
General  sensation  is  below  normal,  but  the  special 
senses  are  well  developed,  with  the  exception  of 
smell  and  taste.  The  knee-jerks  are  usually  present, 
and  the  plantar  reflexes  normal.  Speech  is  generally 
limited  to  a  few  words,  and  is  sometimes  only  mono- 
syllabic, but  the  patient  can  usually  give  his  name. 
He  is  good-natured,  placid  in  temperament,  and 
.fond  of  those  who  have  to  attend  upon  him. 

In  the  cretin  who  has  undergone  treatment,  certain 
differences  will  be  noted.  The  fatty  swellings  in 
the  supra-clavicular  spaces  disappear,  the  prominent 
abdomen  subsides,  and  the  umbilical  hernia  becomes 
lessened  or  disappears.  The  skin  of  the  body 
desquamates,  and  is  no  longer  dry  or  scaly,  and  the 
temperature  rises  to  normal.  In  young  children 
the  hair  falls  out,  but  is  replaced  by  a  new  crop, 
which  is  softer  in  character.  The  development 
of  the  teeth  is  accelerated.  The  patient  begins  to 
grow,  the  weight  is  lessened,  and  cutaneous  sensi- 
Ijility  becomes  normal.  The  voice  is  less  guttural, 
the  expression  more  intelligent,  and  there  is  more 
independence  and  inquisitiveness. 

Diagnosis. — The  diagnosis  of  cretinism  may  be 
made  in  childhood,  from  the  slowness  of  the  de- 
velopment of  the  body,  the  stupid  expression,  the 
postponement  in  the  evolution  of  the  teeth,  and  of 
the  ossification  of  the  fontanelles  and  sutures,  the 
tawny  yellow  colour  of  the  skin,  the  thick  and 
goitrous  neck,  the  slavering,  and  the  delay  of  speech 
and  of  walking. 

Sporadic  cretinism  is  sometimes  mistaken  for 
Mongolian  imbecility,  but  in  the  latter  condition 
the  obliquely  placed  eyes,  flattened  bridge  of  the 
nose,  rounded  pinna  of  the  ears,  and  the  hyper- 
trophied  papilke  of  the  tongue,  which  presents  trans- 
verse fissures,  sufficiently  distinguish  it  from  sporadic 
cretinism. 

Treatment. — This  consists  in  removing  the 
child  as  early  as  possible  from  the  circumstances 
which  have  produced  the  disease.  He  should  be 
taken  to  a  locality  where  the  soil  is  dry  and  porous, 
and  should  have  frequent  baths  with  friction  to  the 
surface  of  the  body.  The  diet  should  be  of  the 
most  nutritious  kind  —  a  diet  into  which  animal  food 
largely  enters.  The  administration  of  cod-liver  oil 
and  of  the  lacto-phosphates  of  lime  and  iron  is  indi- 
cated. Early  education  should  be  commenced  as 
to  habits  of  cleanliness,  followed  by  systematic 
physical  exercise  of  the  various  muscles.  All  in- 
tellectual advancement  must  be  sought  for  through 
the  improvement  in  every  way  of  his  physical  con- 
dition. The  lower  animal  life  may  thus  be  supple- 
mented, if  earnest  eflbrts  are  used,  by  increased 
capacity  for  rational  enjoyment,  and  a  more  or  less 
useful  existence. 


As  regards  sporadic  cretinism  very  young  children 
should  be  given  one  grain  of  the  dried  thyroid  gland, 
two  minims  of  the  official  Liquor  Thyroidei,  or  one- 
fifth  of  a  grain  of  the  dried  colloid  matter  dailv. 
For  other  children,  tabloids  containing  five  grains 
of  thyroid  extract  will  be  found  useful,  and  should 
be  administered  once  a  day.  The  patient  must  be 
carefully  watched,  and  if  he  is  found  to  lose  weight 
too  rapidly,  and  the  pulse  and  temperature  rise  much 
above  normal,  the  treatment  must  be  stopped  for  a 
time  or  the  dose  be  reduced.  The  writer  has  noticed 
that  the  younger  the  child  the  greater  is  the  im- 
provement ;  adolescents  react  much  more  slowly  to 
treatment  and  never  improve  so  much.  A  compli- 
cation which  is  sometimes  noticed  is  bending  of  the 
legs  ;  this  must  be  stopped  as  much  as  possible  by 
keeping  the  patient  from  walking  too  much,  and  by 
giving  full  diet  and  tonics. 

The  treatment  must  be  continued  during  the 
whole  of  the  patient's  life,  or  he  will  relapse  into 
his  former  condition.  Fletcher  Be.ach. 

CRETINISM,  Fceta.]. —See  Achondroplasia. 

CRIME,    IRRESPONSIBILITY  FOR.^His- 

TORICAL  Summary. — A  medical  opinion  as  to  the 
condition  of  an  accused  person  is  often  necessarj'  in 
order  to  determine  whether  he  or  she  can  be  held 
accountable  for  criminal  acts.  Such  an  opinion 
generally  depends  on  the  presence  or  absence  of 
insanity,  or  on  the  connection  which  may  be  traced 
between  this  mental  condition  and  the  act  in  ques- 
tion. In  the  article  on  the  Lunacy  Laws,  it  is 
explained  that  it  is  only  within  a  comparatively 
recent  period  that  insanity  has  been  admitted  as  an 
excuse  for  crime,  except  in  those  comparatively 
rare  cases  in  which,  as  Justice  Tracey  expressed  it 
in  1723,  a  person  does  not  know  what  he  is  doing, 
'no  more  than  an  infant,  a  brute,  or  a  wild  beast' 
(see  Lunacy  Laws).  This  view  fairly  represents 
the  state  of  public  and  of  legal  opinion  until  the  later 
years  of  the  eighteenth  centur)'.  The  subsequent 
enlightenment  of  the  public  mind  did  not  receive 
juristic  expression  until  the  trial  of  Hadfield  in 
1800,  when  Erskine  first  enunciated  the  doctrine, 
that  '  delusion  where  there  is  no  frenzy  or  raving 
madness  is  the  true  character '  of  such  insanity  as 
implies  irresponsibility.  The  most  important  case 
in  the  history  of  this  question  was  that  of  Bellingham, 
who  was  executed  in  1812  for  shooting  Mr.  Spencer 
Perceval.  In  this  case  Sir  James  Mansfield,  C.J. , 
said,  that  if  a  person  labouring  under  mental  de- 
rangement were  capable  in  other  respects  of  dis- 
tinguishing right  from  wrong,  '  he  could  not  be 
excused  for  an}'  act  of  atrocity  which  he  might  com- 
mit.' 'It  must  be  proved  beyond  all  doubt,'  he 
added,  'that  at  the  time  he  committed  the  atrocious 
act  he  did  not  consider  that  murder  was  a  crime 
against  the  laws  of  God  and  nature.'  The  trial  of 
MacNaughton  in  1843  for  the  murder  of  Mr. 
Drummond  led  to  the  most  authoritative  statement 
of  the  law  which  has  ever  been  obtained  in  this 
countr)'.  MacNaughton  was  acquitted  on  Chief 
fustice  Tindal's  direction  that  the  point  for  the  jury 
to  consider  was  whether  '  at  the  time  the  act  was 
committed  '  the  accused  '  had  that  competent  use  of 
his  understanding  as  that  he  knew  that  he  was 
doing  by  the  very  act  itself  a  wicked  and  wrong 
thing.'  The  general  application  of  this  doctrine 
would  have  greatly  enlarged  the  area  of  irresponsi- 
bility, and  its  enunciation  at  that  time  produced 
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considerable  surprise  and  even  consternation.  The 
matter  was  indeed  regarded  as  so  urgent  that  the 
House  of  Lords  immediately  ordered  a  series  of 
questions  to  be  laid  before  the  fifteen  judges  with 
the  view  of  settling  the  state  of  the  law.  In  the 
answers  to  these  questions  it  was  in  substance  laid 
down  that,  to  entitle  an  accused  party  to  acquittal 
on  the  ground  of  insanity,  it  is  necessary  either 
that  he  be  prevented  by  unsoundness  of  mind  from 
discriminating  between  right  and  wrong  in  respect 
to  the  act  with  which  he  is  charged  ;  or,  that  he  be 
under  some  delusion  which  made  him  regard  the 
act  as  right.  But  this  statement  has  been  far  from 
effecting  a  final  settlement  of  the  question. 

Most  writers  on  medical  jurisprudence  have 
insisted  that  the  real  criterion  of  responsibility  is  the 
freedom  of  the  will,  or  the  power  of  the  individual  to 
control  his  actions.  This  has  been  more  or  less  advo- 
cated by  Esquirol,  Marc,  Ray,  Pagan,  Jamieson, 
Mittermaier,  and  von  Krafft-Ebing.  Esquirol 
dwells  strongly  on  the  importance  of  the  freedom  of 
the  will.  Ray  includes  it  in  the  comprehensive  state- 
ment which  has  received  the  approval  of  so  many 
medical  jurists.  '  Liberty  of  will  and  action,'  he 
says,  'is  absolutely  essential  to  criminal  responsi- 
bility, unless  the  constraint  upon  either  is  the 
natural  and  well-known  result  of  immoral  or  illegal 
conduct.  Culpability  supposes  not  only  a  clear 
perception  of  the  consequences  of  criminal  acts,  but 
the  liberty,  unembarrassed  by  disease  of  the  active 
powers  which  nature  has  given  us,  of  pursuing  that 
course  which  is  the  result  of  the  free  choice  of  the 
intellectual  faculties.'  Pagan  observes  that  the 
'  loss  of  control  over  our  actions,  which  insanity 
implies,  is  that  which  renders  the  acts  which  are 
committed  during  its  continuance  undeserving  of 
punishment.'  Jamieson  puts  the  question:  'Had 
the  lunatic  at  the  time  of  committing  the  deed  a 
knowledge  that  it  was  criminal,  and  such  a  control 
over  his  actions  as  ought,  if  it  existed,  to  have 
hindered  him  from  committing  it?'  Dr.  Taylor 
says  ('Taylor  and  Stevenson's  Medical  Jurispru- 
dence,' 1S94)  :  'The  true  test  for  irresponsibility  in 
all  doubtful  cases  appears  to  be,  whether  the  person 
at  the  time  of  the  commission  of  the  crime  had  or 
had  not  a  siiffiLicut  power  of  control  to  govern  his 
aitions.^  Sir  John  Bucknill's  view  is  substantially 
the  same.  '  Responsibility,' he  says,  '  depends  upon 
power,  not  upon  knowledge,  still  less  upon  feeling. 
A  man  is  responsible  to  do  that  which  he  can  do, 
not  that  which  he  feels  or  knows  it  right  to  do. 
If  a  man  is  reduced  under  thraldom  to  passion  by 
disease  of  the  brain,  he  loses  moral  freedom  and 
responsibility,  although  his  knowledge  of  right  and 
wrong  may  remain  intact.'  The  latest  German 
code  puts  responsibility  upon  the  same  basis.  '  An 
act  is  not  punishable,'  according  to  it,  'when  the 
person  at  the  time  of  doing  it  was  in  a  state  of 
unconsciousness  ;  or  of  disease  of  the  mind,  whereby 
free  volition  was  prevented.'  Mittermaier  and 
von  Kraft't-Ebing  sanction  the  attempt  to  render  the 
meaning  of  '  free  volition  '  more  definite  by  describ- 
ing it  as  made  up  of  lH>ertas  jttdicii  and  lihcrtas 
consilii — freedom  of  judgment  and  freedom  of 
choice.  Casper  somewhat  obscurely  defines  criminal 
responsibility  as  '  the  psychological  possibility  of  the 
efficacy  of  the  penal  code.'  Mr.  Balfour  Browne 
gives  as  the  best  definition  '  a  knowledge  that  cer- 
tain acts  are  permitted  by  law,  and  that  certain 
acts  are  contrary  to  law,  and,  combined  with  this 
knowledge,  the  power  to  appreciate  and  be  moved 


by  the  ordinary  motives  which  influence  the  actions 
of  mankind.'  Dr.  Guy  held  that  every  person  who 
is  insane  must  be  regarded  as  wholly  irresponsible, 
and  that  the  law  of  England  ought  to  be  assimilated 
to  that  of  France  in  the  declaration  that  '  il  n'y 
a  ni  crime  ni  debt  lorsque  le  prevenu  etait  en  etat 
de  demence  au  temps  de  Taction.'  Dr.  Maudsley 
and  others  hold  that  the  determination  of  responsi- 
bility in  cases  where  insanity  is  alleged  depends  on 
whether  a  connection  can  or  cannot  be  traced  be- 
tween existing  disease  and  the  act. 

Insanity  has  been  pleaded  as  an  excuse  for  acts 
of  theft  ;  but  such  cases  are  rare,  and  never  occur 
except  where  the  social  position  of  the  accused  adds 
importance  to  the  decision.  Indeed  it  may  almost 
be  said  that  the  plea  is  never  raised  except  in  order 
to  avoid  capital  punishment.  Hence  it  is,  that 
in  the  discussions  which  have  arisen  the  question 
has  been  intimately  associated  with  the  law  of 
murder  and  homicide.  A  special  inquiry  into  the 
state  of  this  law  by  a  Committee  of  the  House  of 
Commons  (1S74)  consequently  gave  occasion  to 
the  enunciation  of  important  views  as  to  the  legal 
relations  of  insanity  and  responsibility.  Evidence 
was  furnished  to  the  Committee  by  Lord  Chief 
Justice  Cockburn,  Baron  Bramwell,  Mr.  Justice 
Blackburn,  and  Sir  James  Fitzjames  Stephen. 
The  immediate  object  of  the  Committee  was  to 
examine  a  bill  drawn  by  Sir  James  Stephen  for  the 
codification  of  the  law  of  homicide.  In  the  clause 
of  the  bill  which  deals  with  the  relations  of  disease 
and  responsibility,  homicide  is  stated  to  be  '  not 
criminal  if  the  person  by  whom  it  is  committed  is  at 
the  time  when  he  commits  it  prevented  by  any 
disease  aft'ecting  his  mind — {a)  from  knowing  the 
nature  of  the  act  done  by  him,  (/')  from  knowing 
that  it  is  forbidden  by  law,  (c)  from  knowing  that  it 
is  morally  wrong,  or  from  controlling  his  own 
conduct.'  But  it  is  stated  to  be  '  criminal,  although 
the  mind  of  the  person  committing  it  is  aff  ected  by 
disease,  if  such  disease  does  not  in  fact  produce  one 
of  the  effects  aforesaid  in  reference  to  the  act  by 
which  death  is  caused,  or  if  the  inability  to  control 
his  conduct  is  not  produced  exclusively  by  such 
disease.'  It  was,  however,  proposed  in  the  bill  that, 
'  if  a  person  is  proved  to  have  been  labouring  under 
any  insane  delusion  at  the  time  when  he  committed 
the  homicide,  it  shall  be  presumed,  unless  the  con- 
trary appears  or  is  proved,  that  he  did  not  possess 
the  degree  of  knowledge  or  self-control  hereinbefore 
specified.'  That  is  to  say,  where  delusion  exists, 
the  burden  of  proving  moral  capacity  would  be 
shifted,  the  prosecutor  having  to  prove  its  existence, 
instead  of  the  accused  having  to  prove  its  absence. 
The  opinions  elicited  during  the  inquiry  showed  that 
the  law  is  regarded  by  legal  authorities  as  being  at 
present  too  uncertain  in  its  operation,  and  as  failing 
to  recognise  some  of  the  most  important  elements 
in  the  question.  The  divergent  character  of  the  re- 
commendations which  were  made  showed,  however, 
that  legal  opinion  is  much  divided,  not  only  as  to 
the  proper  relations  of  insanity  and  crime,  but  also 
as  to  the  essential  elements  of  responsibility.  In 
the  meantime,  therefore,  the  statements  of  the  fifteen 
judges  after  the  MacNaughton  case  remain  the  chief 
exposition  of  the  English  law  where  insanity  is 
pleaded  in  excuse  for  crime. 

Present  State  of  the  Question. — It  is 
necessary,  in  order  to  justly  appreciate  the  present 
aspect  of  the  subject,  thus  to  trace  its  more  recent 
history,  and  it  may  be  useful  to  present  an  estimate 
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of  the  comparative  value  of  the  several  tests  or  cri- 
teria which  have  been  proposed  for  the  determination 
of  cases  in  which  insanity  has  been  alleged.  These 
criteria  may  be  broadly  summarised  in  the  folJowing 
six  propositions.  According  to  one  view  a  person 
should  be  held  irresponsible  for  an  act  if  at  the  time 
of  committing  it  (l)  he  laboured  under  insanity  of 
any  kind  or  degree  ;  according  to  another  if  (2)  he 
laboured  under  delusion  ;  or  (3)  if  he  was  ignorant 
of  right  and  wrong ;  or  (4)  had  not  power  to 
appreciate  and  be  moved  by  ordinary  motives  ;  or 

(5)  had  lost  the  controlling  power  of  the  will  ;  or 

(6)  if  the  act  is  traceable  to,  or  its  nature  has  been 
determined  by,  mental  disease  affecting  the  agent. 
The  last  of  these  views  is  the  only  one  to  which 
fatal  objection  may  not  be  raised,  both  on  the  theo- 
retical and  practical  sides.  The  others  are  all  too 
vague  to  be  of  much  advantage  ;  and  they  rather 
tend  to  introduce  new  difficulties  than  to  remove 
those  already  existing.  The  proposition  therefore 
which  seems  to  approach  nearest  to  a  solution  of  the 
difficulty  is  that  irresponsibility  must  be  admitted 
whenever  the  act  is  traceable  to,  or  its  nature  is 
determined  by,  mental  disease  affecting  the  agent. 
It  will  of  course  be  understood  that  under  such  a 
rule  the  term  '  mental  disease '  must  be  held  to 
include  both  congenital  and  acquired  disorders ; 
arrest  of  development  being  as  much  a  morbid  con- 
dition as  functional  or  structural  change.  This  view 
of  the  subject  may  not  be  ultimately  accepted  in  the 
precise  terms  of  the  proposition  here  given  ;  but  the 
principle  on  which  it  rests  seems  to  afford  the  only 
safe  basis  upon  which  we  can  go.  As  has  already 
been  shown,  it  has  not  hitherto  been  regarded  in  this 
light  by  the  majority  of  the  judges  ;  but  there  have 
been  indications  of  late  years  that  judicial  views 
are  tending  in  that  direction.  The  late  Lord 
Wensleydale  and  others  have  given  sanction  to  the 
principle  in  their  judicial  statements.  And  a  late 
Lord  Justice-General  of  Scotland  (Inglis)  gave 
definite  expression  to  it  in  one  case  (Brown,  Sept. 
1866).  He  told  the  jury  that  the  main  question  was 
'  whether  the  prisoner  was  in  such  a  state  of  insanity 
at  the  time  as  not  to  be  reponsible  for  the  act  which 
he  had  committed  : '  and  in  order  to  constitute  such 
insanity  he  said  that  '  it  must  be  clearly  made  out 
that  at  the  time  of  committing  the  act  the  prisoner 
was  labouring  under  mental  disease  in  the  proper 
sense  of  the  term,  and  that  that  mental  disease  was 
the  cause  of  the  act.'  In  America  the  doctrine  has 
been  frequently  acknowledged,  but  never  more  fully 
and  tersely  than  by  Judge  Doe,  of  New  Hampshire 
(State  V.  Pike),  who  comprehensively  defined  the 
medical  relations  of  both  criminal  irresponsibility  and 
civil  incapacity,  when  he  stated  that  a  '  product  of 
mental  disease  is  neither  a  contract,  a  will,  nor  a 
crime.'  One  important  point  is  to  prevent  persons 
from  being  punished  for  actions  which  are  the  direct 
outcome  of  pathological  processes.  But  it  is  of  equal 
importance  to  avoid  the  adoption  of  a  principle 
which  would  make  the  existence  of  slight  mental 
irregularities  incompatible  with  responsibility. 
There  does  not  appear  to  be  any  danger  of  this  in 
acting  on  the  principle  which  is  here  enunciated. 
For  it  lies  in  the  very  nature  of  the  cases  in  which 
the  doctrine  could  be  applied,  that  the  condition  to 
which  it  is  proposed  that  irresponsibility  should  be 
attached  must  be  one  which  is  known  to  exhibit 
itself  in  acts  of  serious  and  even  criminal  character. 
If  the  trained  observer  of  disease  is  able  to  recognise 
in  an  act — which  is  ordinarily  followed  by  severe 


punishment — a  direct  result  or  a  characteristic  feature 
of  a  morbid  process,  of  the  existence  of  which  there 
may  otherwise  be  sufficient  proof,  the  question  of 
reponsibility  cannot  present  any  serious  difficulty. 
It  may  admit  of  doubt  whether  a  person  is  re- 
sponsible for  not  controlling  his  actions,  or  for  not 
knowing  right  from  wrong,  or  even  in  some  cases  for 
the  harbouring  of  a  delusion.  But  once  let  it  be 
proved  that  an  act  is  the  natural  result  of  a  disease 
under  which  a  person  is  known  to  labour,  and  there 
can  be  little  doubt  that  he  will  be  held  irresponsible. 
Before,  however,  the  principle  can  be  accepted  as 
fully  satisfactory,  it  is  necessary  to  inquire  whether 
its  application  would  permit  insane  persons  to  be 
held  responsible  who  ought  not  to  be  so  considered. 
In  other  words,  are  there  states  of  insanit)'  in  which 
a  person  is  irresponsible  for  acts  to  which  he  has  not 
been  predisposed  or  impelled  by  the  insanity  ?  It  is 
perhaps  impossible  to  give  such  an  answer  to  this 
question  as  would  be  both  definite  and  complete  ; 
but  for  practical  purposes  we  think  it  may  be 
answered  in  the  negative.  Where  the  insanity  is  ot 
such  a  nature  that  it  does  not  modify  the  whole 
conduct,  we  believe  it  will  be  found  in  practice 
necessary  to  admit  the  existence  of  responsibility  for 
acts  where  there  is  no  demonstrable  connection 
between  them  and  the  mental  disease.  The  insane 
persons  who  on  this  principle  might  be  held  respon- 
sible would  be  found  solely  among  those  whose 
irresponsibility  could  only  be  admitted  after  very 
searching  inquiry,  and  whose  insanity  was  of  that 
kind  and  degree  which  has  often  been  declared  by 
medical  writers  to  be  consistent  with  responsibility. 
It  is  not  to  be  supposed  that  under  this  rule 
difficulties  would  cease.  It  will  always  be  possible 
that  an  act  may  have  been  really  the  result  of  men- 
tal disease,  and  that  we  may  fail  to  obtain  satisfac- 
tory evidence  of  the  existence  of  such  disease. 
This,  however,  is  due  not  to  any  defect  in  the 
principle,  but  to  that  imperfection  of  our  know- 
ledge which  renders  the  perfect  application  of  any 
principle  impossible.  Let  the  task  of  the  medical 
witness  be  limited  to  the  demonstration  of  facts 
indicative  of  disease  and  its  consequences,  and  he 
will  at  least  be  acting  quite  within  his  special 
province,  and  may  expect  that  reasonable  weight 
will  be  attached  to  his  opinion.  And  if  juries 
were  instructed  that  the  law  does  not  hold  a  person 
responsible  for  acts  committed  under  the  influence 
of  disease,  it  is  scarcely  conceivable  that  any  one 
would  be  found  guilty  where  good  cause  had  been 
shown  even  for  the  reasonable  supposition  of  such 
an  influence.  Whatever  may  be  the  view  ultimately 
adopted,  it  would  seem  to  be  in  every  way  desirable 
that  the  attention^of  the  medical  expert  should  be 
confined  to  the  elucidation  of  the  medical  facts,  and 
that  he  should  not  be  asked  to  deal  with  questions 
which  are  legal  and  abstract,  and  in  no  way  specially 
medical.  It  is  not  the  business  of  a  medical  witness 
to  say  whether  a  person  is  or  is  not  responsible. 
That  is  a  purely  legal  question.  He  has  only  to 
deal  with  the  existence  of  disease — using  this  word 
in  its  widest  sense — and  its  relation  to  the  conduct 
of  the  person,  and  in  giving  evidence  as  to  this,  a 
witness  cannot  be  too  careful  in  making  certain  that 
his  opinion  is  based  on  facts  which  can  be  proved. 
The  condition  known  as  diminished  i-esponsibility 
has  not  been  alluded  to  in  this  article.  It  is  only 
indirectly  recognised  by  British  law,  and  therefore, 
though  much  is  to  be  said, in  favour  of  its  recognition, 
it  is  unnecessary  to  deal  with  the  subject  here. 
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The  mental  disturbance  produced  by  drink  is  not 
held  to  confer  irresponsibility  unless  the  mind  has 
been  so  substantially  or  permanently  impaired  as  to 
amount  to  insanity  (see  Reif.  v.  Burns,  Liverpool 
Assizes  1865,  Bramwell,  B.  ;  Reg.  v.  McGozvait, 
Manchester  Assizes  1S78,  Manisty,  J.  ;  and  Reg.  v. 
Bailies,  Lancaster  Assizes  18S6,  Day,  J.). 

John  Sibbai.d. 

CRISIS  {Kptais,  a  decision,  a  turn). — Synon.  : 
Kr.  Ci-ise  ;  Ger.  Krise.  —  Crisis  is  a  term  used  to 
denote  two  entirely  different  phenomena. 

I.  The  term  '  crisis  '  as  applied  to  fevers  signifies 
the  rapid  defervescence  of  an  acute  febrile  disease. 
It  has  wandered  somewhat  from  its  original  mean- 
ing, which  was  'judgment  ' — primarily  an  operation 
in  the  mind  of  the  observer,  but  reflected  upon  the 
phenomena  observed.  The  converse  term,  em- 
ployed to  designate  a  gradual  subsidence  of  fever,  is 
lysis. 

In  order  to  constitute  a  true  crisis  the  defer- 
vescence should  occupy  less  than  forty-eight  hours, 
and  it  often  takes  place  in  a  much  shorter  time. 
The  fall  of  temperature  should  be  accompanied  by 
a  corresponding  reduction  in  the  frequency  of  the 
pulse,  and  should  coincide  with  a  feeling  of  relief 
and  a  return  of  strength  ;  the  skin  will  be  warm  and 
soft,  the  tongue  moist,  and  there  will  be  indica- 
tions of  reviving  appetite  ;  there  may  or  may  not 
be  a  critical  evacuation,  but  the  secretions  will 
become  more  natural  in  amount  and  character. 

This  favourable  mode  of  termination  of  an  acute 
febrile  disease  is  more  common  than  is  usually 
supposed.  The  circumstances  under  which  it  is 
most  likely  to  occur  are  when  the  attack  begins 
abruptly  and  the  temperature  rises  rapidly,  the 
natural  course  of  the  disease  being  short  and  not 
attended  with  organic  lesions,  such  as  will  of  them- 
selves keep  up  fever.  After  twenty-one  days, 
termination  by  crisis  is  not  to  be  expected.  The 
more  marked  the  onset — as,  for  example,  by  a 
definite  rigor —the  more  rapid  the  rise  of  tempera- 
ture, and  the  greater  the  height  to  which  it  reaches, 
the  greater  the  probability  of  an  early  critical 
termination. 

Occurrence  The  diseases  in  which  the  con- 
ditions favouring  a  crisis  are  realised,  and  in  which 
this  mode  of  termination  is  observed,  belong  to 
various  classes. 

Among  the  specific  fevers,  eruptive  and  continued, 
it  occurs  frequently  in  variola,  but  in  severe  cases  it 
is  interfered  with  by  the  febrile  disturbance  excited 
by  the  eruption.  In  measles  it  is  very  common. 
In  scarlet-fever  a  true  crisis  is  seen  only  in  mild 
cases,  though  the  onset  of  this  disease  is  peculiarly 
abrupt.  The  mode  of  termination  of  typhus  is 
essentially  critical,  but  as  a  rule  the  crisis  is  not 
sharp.  Relapsing  fever  affords  the  best  examples 
of  crisis,  which  is  moreover  attended  by  a  critical 
evacuation  in  the  form  of  profuse  perspiration,  the 
temperature  sometimes  falling  10°  F.  in  as  many 
hours,  and  the  patient  passing  from  a  state  of  ex- 
treme sufi'ering  and  oppression  to  almost  perfect 
ease  and  comfort.  In  enteric  fever  lysis  is  the  mode 
of  termination. 

Remittent  fevers  often  present  crises,  which  may 
be  true  and  curative,  or  false  and  illusive  ;  and  the 
sun-fever  and  common  continued  fever  of  hot 
climates,  and  tropical  diseases  generally,  have  a 
tendency  to  fever  running  high  very  early  and 
breaking  abruptly  at  a  critical  period. 


In  this  country  feverisli  colds,  attacking  the 
throat  or  taking  the  form  of  influenza  or  catarrh, 
often  terminate  critically  in  three  or  four  days. 
Erysipelas  may  so  end,  but  at  a  later  and  less 
definite  period.  The  sharp  febrile  attacks  which 
sometimes  occur  after  childbirth  often  exhibit  a 
very  decided  crisis.  In  pneumonia  the  natural 
termination  is  by  a  well-marked  crisis,  which  may 
take  place  as  early  as  the  fifth  day,  or  be  deferred 
to  the  ninth,  after  which  a  critical  termination  is 
not  to  be  expected,  and  the  suspicion  may  be  enter- 
tained that  the  case  is  not  one  of  frank  pneumonia, 
the  prognosis  becoming  grave.  As  has  been 
already  stated,  the  general  improvement  precedes 
the  indication  by  physical  signs  of  resolution  in  the 
inflamed  lung.  Pleurisy  is  said  also  to  terminate 
critically,  but  it  is  not  in  the  same  definite  way  as 
pneumonia. 

The  critical  evacuations  which  entered  into  the 
original  notion  of  a  crisis  are  really  a  common 
attendant.  The  most  common  is  a  profuse  warm 
perspiration,  which  may  occur  whatever  the  disease 
may  be.  Occasionally  the  evacuation  is  a  copious 
flow  of  urine,  or  it  may  take  the  form  of  diarrhtea. 
Epistaxis  or  hcemorrhoidal  flux  is  a  more  rare  and 
doubtful  critical  evacuation.  A  common  critical 
phenomenon  is  a  prolonged,  sound,  and  refreshing 
sleep. 

Indications  of  an  approaching  crisis  are  often 
given  two  or  three  days  beforehand  in  slight  re- 
missions of  fever.  By  the  presence  or  absence  of 
such  remissions  at  a  certain  period  of  the  attack,  or 
by  a  continuous  rise  of  temperature  where  a  re- 
mission might  be  expected,  important  prognostic 
information  may  be  afforded  and  indications  for 
treatment  obtained. 

Therapeutic  Indications. — The  main  thera- 
peutic deduction  from  a  study  of  crisis  as  a  termina- 
tion of  acute  disease  is,  that  we  should  not  hastily 
interfere  with  the  reactions  by  which  the  system 
adjusts  itself  to  altered  conditions  or  meets  the 
incidence  of  the  causes  of  such  disease,  but  contri- 
bute to  their  completion.  We  do  not  assume  the 
existence  of  a  vis  medicatrix  tending  invariably 
to  the  restoration  of  health  ;  but  we  must  recognise 
the  power  inherent  in  a  living  organism  to  respond 
by  internal  changes  to  external  influences,  and  to 
regain  the  balance  when  this  has  been  disturbed. 
In  this  process  a  certain  cycle  of  changes  must  be 
gone  through,  and  the  great  opportunity  for  treat- 
ment of  an  active  kind,  should  any  be  required, 
arises  when  the  course,  direction,  and  prol>able 
duration  of  these  changes  are  known,  and  when 
agencies  can  be  brought  to  bear  at  a  given  moment 
which  will  contribute  to  bring  about  the  appropriate 
critical  evacuation  or  a  critical  sleep,  through  which 
a  return  to  a  normal  condition  would  naturally  be 
effected. 

2.  The  term  'crisis'  is  also  applied  to  painful 
paroxysmal  attacks  occurring  in  cases  of  tabes 
dorsalis.  Various  hollow  viscera  (especially  the 
stomach)  and  other  parts  may  be  involved,  and  the 
function  of  the  affected  organ  is  for  the  time 
seriously  impaired.    See  Tabes  Dorsalis. 

Recently  the  term  has  been  employed  to  designate 
similar  attacks  occurring  in  cases  of  movable  kidney 
and  accompanied  by  nausea  (Dictl's  Crises). 

William  H.  Broadbent. 

CRITICAL. — Having  relation  to  a  crisis.  See 
Crisis. 
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CROUP  (Scotch,  croup  or  roup,  hoarseness). — 
Synon.  :  Cynanche  trachealis ;  Fr.  Croup  ;  Ger. 
Croup. 

Definition. — An  acute  febrile  aflfection,  ocur- 
ring  in  childhood,  accompanied  by  inflammatory 
swelling  of  the  mucous  membrane  of  the  larynx, 
and  in  some  rare  cases  by  the  formation  of  a  fibrinous 
exudation  on  the  surface. 

^Etiology  and  Pathology  The  symptoms 

of  the  most  usual  form  of  croup  are  due  to  an  acute 
catarrh  of  the  laryngeal  mucous  membrane,  without 
any  formation  of  false  membrane.  The  mucous 
membrane  swells  by  reason  of  the  congestion  of  its 
blood-vessels,  and  the  pouring  out  of  inflammatory 
exudation  into  its  tissue.  Mucus,  too,  is  prone  to 
accumulate  on  its  surface.  Tliese  conditions  are 
precisely  the  same  as  occur  in  the  ordinary  catarrhal 
laryngitis  of  adults.  But  in  the  child  the  glottis  is 
much  narrower  than  in  adults,  while  the  swelling  of 
the  mucous  membrane  from  inflammation  is  greater, 
and  reaches  its  height  more  rapidly.  Moreover, 
the  larynx  is  in  children  more  irritable  than  in 
adults,  and  therefore  its  muscles  are  more  easily' 
excited  to  spasm.  Thus  when  a  simple  catarrhal 
laryngitis  makes  its  appearance  in  a  child,  it  is  very 
soon  followed  by  laryngeal  stenosis,  partly  from  the 
swelling  of  the  mucous  membrane,  partly  from  ac- 
cumulation of  mucus,  and  partly  too  from  spasm  of 
the  laryngeal  intrinsic  muscles.  The  condition  is 
generally  attributed  to  exposure  to  cold  and  damp, 
especially  at  a  time  when  the  body  is  heated.  It  is 
caused  also  by  scalds  of  the  larynx,  when  unduly 
hot  fluids  are  drunk  by  accident,  by  wounds,  by  the 
irritation  of  noxious  gases,  and  by  the  presence  of 
foreign  bodies  in  the  larynx.  It  is  more  common 
in  male  than  in  female  children,  and  is  usually 
met  with  between  the  ages  of  two  and  nine 
years. 

There  also  exists,  however,  an  inflammation  of 
the  larynx  which  is  accompanied  by  the  formation 
of  a  false  membrane,  and  it  is  in  respect  to  this 
condition  that  so  much  discussion  has  arisen.  It  is, 
of  course,  well  known  that  in  diphtheria  the  charac- 
teristic membrane  may  spread  from  the  pharynx, 
its  usual  site,  into  the  larynx,  and  in  doing  so  may 
produce  all  the  symptoms  of  so-called  croup,  in 
addition  to  those  due  to  the  diphtheria  proper. 
But  much  of  the  confusion  which  existed  as  to  the 
pathological  entity  of  croup,  resulted  from  the  non- 
recognition  of  those  cases  of  diphtheria  in  which 
the  local  lesion  had  its  primary  seat  in  the  larynx. 
Pathological  observations,  however,  have  now  placed 
it  beyond  doubt,  that  such  cases  really  exist  and 
form  the  majority  of  what  were  formerly  diagnosed 
as  'membranous  croup.'  Death  may  occur  from 
the  laryngeal  stenosis  so  produced,  as  in  all  other 
obstructions  of  the  larynx.  The  actual  diagnosis 
can  now  be  rendered  certain,  if  any  portions  of  the 
present  membrane  be  examined  bacteriologically 
{see  Diphtheria).  The  diphtheritic  nature  of 
the  affection  may,  however,  be  obvious,  from  the 
supervention  of  other  symptoms,  such  as  great 
asthenia,  heart-failure,  hemorrhages  from  various 
parts,  albuminuria,  and  the  formation  of  diphtheritic 
membrane  on  sores  far  removed  from  the  larynx. 
Moreover,  when,  in  fortunate  cases,  the  acute  sym- 
ptoms have  passed  away,  the  characteristic  paralyses 
of  diphtheria  may  show  themselves.  The  facts  of 
contagion  are  also  of  importance,  for  from  supposed 
cases  of  croup  other  cases  may  arise,  in  which  the 
diphtheritic  membrane  appears  first  in  the  pharynx. 


and  the  disease  then  runs  its  ordinary  and  generally 
unmistakable  course. 

There  remains  still  a  certain  proportion  of  cases 
of  membranous  laryngitis,  which  are  not  due  to  the 
action  of  the  diphtheritic  poison.  Some  of  these 
are  produced  as  secondary  complications  by  the 
poisons  of  other  infective  fevers,  and  among  these 
are  to  be  mentioned  scarlet-fever,  small-pox,  measles, 
enteric  fever,  and  whooping-cough. 

It  is  known  that  the  tendency  of  an  inflammatory 
exudation  to  coagulate  on  a  mucous  surface  depends 
on  the  power  of  the  causative  injury  to  produce 
extensive  coagulation-necrosis  of  the  epithelium. 
The  large  majority  of  such  inflammations  are  due  to 
the  action  of  bacteria.  There  are,  however,  many 
cases  recorded  in  which  a  membranous  laryngitis 
has  been  caused  by  the  contact  of  boiling  water 
with  the  back  of  the  throat,  by  burns,  and  even  by 
foreign  bodies. 

Further,  membranous  inflammation  has  been  pro- 
duced experimentally  by  the  injection  of  acrid  irri- 
tants into  the  larynx  of  animals.  Practically, 
however,  it  must  be  concluded  that  such  cases  are 
exceedingly  rare,  and  that  false  membranes  do  not 
form  in  the  laryngitis,  which  forms  the  basis  of  what 
is  met  with  as  the  simple  non-diphtheritic  croup  of 
children.  No  reliance  can  be  placed  on  structural 
differences  in  the  membrane  itself.  This  varies 
according  to  its  position,  more  than  according  to  its 
cause.  The  existence  of  any  specific  organisms  in 
any  marked  quantity  is  the  only  point  needing  in- 
vestigation. 

Symptoms. — In  accordance  with  the  view  ex- 
pressed above,  little  need  be  said  about  cases  other 
than  those  of  non-membranous  croup.  The  child 
affected  by  this  disorder  may  suffer  from  general 
catarrhal  symptoms  for  a  time,  varying  from  a  few 
hours  to  two  or  three  days.  More  commonly  he 
goes  to  bed  apparently  well,  though  probably 
after  some  exposure  to  cold  or  damp.  In  a  few 
hours,  however,  he  wakes  suddenly,  as  if  frightened, 
breathing  hurriedly,  with  loud,  hoarse,  inspiratory, 
laryngeal  stertor.  He  coughs  frequently,  making  a 
harsh  metallic  noise,  but  at  first  removing  no  mucus 
from  the  larynx.  He  cries,  and  perhaps  speaks,  in 
a  shrill  cracked  tone,  which  soon  gives  place  to  a 
mere  whistling  sound.  The  character  of  the  breath- 
ing, voice,  and  cough  gave  rise  to  the  Scotch  verna- 
cular name  for  the  disease,  '  croup,'  now  generally 
employed.  The  child  is  very  restless,  tosses  his 
body  and  limbs  about  incessantly,  clutches  at  his 
throat  as  if  to  remove  the  obstruction  there,  and 
seizes  any  surrounding  objects  with  his  hands. 
The  face  is  at  first  flushed,  the  eyes  bright,  and 
the  expression  exceedingly  alarmed  and  anxious. 
Soon,  however,  the  flush  becomes  dusky,  gradually 
pallor  supervenes,  and  the  whole  body  may  be 
covered  with  a  cold  sweat.  The  feet,  and  sometimes 
the  hands,  not  infrequently  assume  the  position 
found  in  tetany,  and  in  extreme  cases  general  con- 
vulsions may  occur.  The  pulse  is  frequent  and 
feeble,  and  the  temperature  is  slightly  raised.  The 
difficulty  with  which  air  enters  the  chest  is  obvious 
from  an  observation  of  the  patient's  position  and 
respiratory  movements.  The  head  is  thrown  back- 
wards and  the  chin  held  out  prominently,  this  posi- 
tion being  accentuated  at  each  inspiration  by  a 
contraction  of  the  sterno-mastoid  and  other  muscles 
of  inspiration.  All  the  extraordinary  muscles  con- 
cerned in  chest-expansion  are  brought  into  play, 
and  the  nostrils  dilate  at  each  breath.    Yet,  in  spite 
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III"  ihe  extra  force  employed,  the  thorax  is  not  com- 
pletely filled  with  air.  During  inspiration  the  supra- 
clavicular fossie,  the  lower  ribs,  the  epigastrium, 
and  even  the  lower  portion  of  the  sternum  move 
inwards  instead  of  outwards.  The  yielding  of  the 
chest-wall  is,  as  might  be  expected,  more  pro- 
nounced in  rickety  children,  and  in  such  subjects 
the  whole  of  the  ribs  may  be  seen  to  give  way  at 
the  sides  as  each  breath  is  drawn.  If  the  chest 
and  larynx  be  auscultated,  at  first  nothing  is 
heard  but  laryngeal  sibilus  ;  afterwards  rattling 
noises,  due  to  the  presence  of  mucus,  are  perceived 
in  the  larynx,  while  in  the  chest  rhonchi  may  be 
found.  The  cough,  which  was  at  first  dry,  as  the 
attack  continues,  displaces  small  pellets  of  thick 
tough  mucus  ;  sometimes  threads  of  this  substance 
are  expectorated,  and  have  been  mistaken  for  false 
membrane. 

Usually,  after  a  time  varying  from  half  an  hour 
to  two  or  three  hours,  the  difficulty  in  respiration 
subsides,  and  the  child  falls  asleep  again,  but  nut 
quite  free  from  symptoms  indicative  of  his  ailment. 
His  face  is  somewhat  flushed,  and  there  is  some 
degree  of  pyrexia.  The  restlessness  does  not  quite 
disappear  even  in  sleep.  The  hands  and  feet 
frequently  retain  their  tetanoid  position.  The 
breathing  is  still  husky  and  somewhat  hurried,  and 
the  occasional  slight  cough  has  the  clanging  character 
noticed  during  the  paroxysm  ;  during  the  next  day, 
or  for  the  next  two  or  three  days,  the  breathing  is 
hurried  and  somewhat  stertorous,  and  the  attack 
may  return  during  the  next  and  even  succeeding 
nights.  For  some  time  after  recovery  is  apparently 
complete,  any  slight  cough  is  prone  to  assume  a 
'  croupy  '  character,  just  as  when,  after  an  attack  of 
whooping-cough,  the  characteristic  whoop  may  at 
times  recur.  After  one  attack,  too,  or  series  of 
attacks,  the  child  may  suffer  from  repetitions  of  the 
disorder,  even  for  several  years. 

Other  signs  of  laryngeal  stenosis  will  be  described 
in  the  article  on  Diphtheria. 

Prognosis. — The  prognosis  of  non-membranous 
croup  is  almost  invariably  favourable  in  so  far  as 
the  actual  attack  is  concerned.  In  spite  of  the  ap- 
parent severity  of  the  symptoms,  they  nearly  always 
subside  naturally.  The  friends  of  the  patient 
should,  however,  be  warned  of  the  probability 
that  the  attack  will  be  repeated  at  times,  and  even 
for  some  years,  after  its  first  appearance.  Membran- 
ous croup,  on  the  other  hand,  is  a  much  more 
serious  matter.  At  any  moment  the  false  mem- 
branes, whatever  may  be  their  cause,  may  accumu- 
late or  curl  up  in  the  larynx,  and  entirely  close  the 
glottis.  Nor  is  the  danger  merely  that  of  the 
laryngeal  affection.  The  laryngitis  occurs,  usually, 
as  we  have  said,  only  in  severe  cases  of  the  specific 
fevers,  and  the  blood-poisoning  of  the  original  dis- 
order, just  as  in  diphtheria,  is  usually  a  most  fatal 
condition. 

Treatment. — As  soon  as  the  attack  of  croup 
has  commenced,  the  child  should  be  placed  in  a 
warm  bath,  to  which  preferably  a  little  mustard 
has  been  added.  Sponges,  wrung  out  of  water  as 
hot  as  can  be  borne,  should  be  applied  over  the 
larynx,  and  renewed  as  often  as  they  become  cold  ; 
or  a  mustard  leaf  may  be  applied  there.  An  emetic, 
too,  is  useful.  This  may  be  administered  in  the 
form  of  ipecacuanha  wine,  in  doses  of  one  teaspoon - 
ful  every  ten  minutes  until  vomiting  comes  on, 
and  may  be  followed  by  a  dose  of  calomel  and 
jalap.    It  is  well  to  place  the  child  in  a  tent-bed. 


under  the  cover  of  which  the  nozzle  of  a  steam - 
kettle  is  introduced. 

Prophylactic  treatment  is  of  importance,  when  the 
disease  has  once  shown  itself.  In  cold  weather  the 
child  should  be  clothed  in  woollen  under-garments, 
from  neck  to  foot,  and  protected  from  chills  and 
draughts.  At  the  same  time,  the  larynx  may  be 
accustomed  to  cold,  by  being  sponged  once  or 
twice  a  day  with  cold  water.  General  tonics,  too, 
are  of  use  in  warding  off  future  attacks.  When 
obstruction  of  the  larynx  has  been  produced  by  false 
membrane,  its  treatment  must  be  that  recommended 
for  the  same  condition  occurring  in  diphtheria.  Sec 
Diphtheria.  Robert  Maguire. 

CROUP,  FALSE.— A  term  commonly  applied 
to  laryngismus  stridulus.    Sec  Larynx,  Diseases  of. 

CROUPOUS,  CROUPY  (Scotch  t;-^///,  hoarse- 
ness).— These  terms  were  originally  employed  with 
reference  to  the  peculiar  crowing  or  stridulous 
character  of  the  respiration,  cough,  and  voice  in 
certain  affections  of  the  larynx,  and  signified 
'  belonging  to  croup '  in  its  clinical  relations  ;  for 
example,  'croupy  cough,'  'croupy  symptoms.' 
When  morbid  anatomy  demonstrated  the  occurrence 
of  a  fibrinous  exudation  or  false  membrane  upon 
the  affected  surface  in  a  special  form  of  croup,  the 
word  '  croupous  '  was  used  also  to  designate  this 
false  membrane  ;  thus  '  croupous  exudation  '  and 
'  croupous  membranes.'  The  application  of  the 
term  was  afterwards  further  extended  ;  and  though 
now  falling  into  disuse  it  is  still  employed  to  indi- 
cate the  process  that  leads  to  a  fibrinous  exudation 
in  any  situation  whatever  ;  such  as  '  croupous 
inflammation'  and  'croupous  pneumonia.'  See 
Croup  ;  Diphitieria  ;  and  Inklammation. 

CROWING  CONVULSION.— A  popular  syno- 
nym for  laryngismus  stridulus.  Sec  Larynx, 
Diseases  of. 

CRURA  CEREBRI,  Lesions  of.— In  the  crura 
cerebri  lie  the  paths  of  communication,  both 
afferent  and  efferent,  between  the  cerebral  hemi- 
spheres and  the  bulbo-spinal  centres.  The  motor 
or  pyramidal  tracts  lie  in  the  foot  or  ventral  portion 
of  the  crus,  which  is  separated  from  the  dorsal 
portion,  or  tegiiienium,  by  the  locits  nigcr.  The 
pyramidal  tracts  of  the  internal  capsule  constitute 
only  the  middle  three  fifths  of  the  foot  of  the  crus  ; 
the  mesial  fifth  connects  the  frontal  lobe  with  the 
grey  matter  of  the  pons,  and,  indirectly  perhaps, 
with  the  opposite  cerebellar  hemisphere  (Flechsig)  ; 
the  outer  fifth  connects  the  temporal  region  of  the 
hemisphere  with  the  grey  matter  of  the  pons,  and 
probably  indirectly  with  the  cerebellum.  The 
sensory  tracts  run  in  the  tegmentum  or  dorsal 
division  of  the  crus  cerebri,  from  which  they  pass 
into  the  optic  thalamus.  The  fibres  of  the  third 
nerve  pass  through  the  internal,  or  mesial,  aspect 
of  the  crus  on  their  way  to  the  oculo-motor  nuclei 
in  the  floor  of  the  aqueduct  of  Sylvius. 

From  the  anatomical  and  functional  relations  of 
the  crus  cerebri,  lesions  of  this  region,  such  as  may 
arise  from  hemorrhage,  tumour,  &c. ,  are  apt  to 
cause  paralysis  of  motion  and  sensation  on  the 
opposite  side  of  the  body,  as  well  as  oculo-motor 
paralysis  on  the  same  side  as  the  lesion.  The 
degree  of  implication  of  the  sensory  and  motor 
tracts  and  fibres  of  the  third  nerve  varies  in  indivi- 
dual instances  ;  but  an  alleniate  paralysis,  in  which 
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there  is  some  degree  of  oculo-motor  paralysis  on  the 
one  side,  and  paralysis  of  the  limbs  and  of  the 
lower  part  of  the  face  on  the  other,  is  diagnostic  of 
lesion  of  the  crus.  Owing  to  this  association  having 
been  first  pointed  out  by  Weber,  it  has  received  the 
name  of  '  Weber's  symptom.'  Of  the  oculo-motor 
phenomena,  ptosis  is  the  most  frequent  and  usually 
the  earliest,  the  whole  of  the  third  nerve  becoming 
eventually  involved.  Should  the  lesion  be  within 
the  crus,  more  or  less  affection  of  sensation  will 
co-exist  with  the  motor  weakness,  and  by  this  means 
an  intracrural  lesion  may  be  diagnosed  from  one 
of  meningeal  nature.  There  have  also  been 
described  tremors  of  an  '  intentional '  nature,  pro- 
bably from  implication  of  the  superior  cerebellar 
peduncle  and  red  nucleus.  In  paralysis  from 
lesion  of  the  crus  cerebri,  there  has  been  described 
also  vaso-motor  paralysis,  and  the  temperature 
of  the  paralysed  side  may  be  two  or  three  degrees 
above  that  of  the  other.  D.  Ferrier. 

W.  A.  Turner. 

CRUSTA  LACTEA  (crinta,  a  crust  ;  and  lactea, 
milk-like). — Milk-crust :  a  synonym  for  eczema 
pitsttilosiun  of  the  face  and  head,  met  with  in 
infants  at  the  breast.    See  Eczema. 

CRUVEILHIER'S  PARALYSIS.— A  synonym 
for  progressive  muscular  atroph}'.  See  Progres- 
sive Muscular  Atrophy. 

CUPPING. — Synon.  :  Fr.  Action  de  veiitouser  ; 
Ger.  Schrdpfen. 

Cupping  is  a  mode  of  treatment  formerly  em- 
ployed to  relieve  congestion  or  inflammation  of 
internal  parts  by  drawing  blood  to  the  surface  of 
the  body.  When  the  blood  thus  attracted  to  the 
superficial  parts  is  actually  abstracted  from  the 
body  by  means  of  incisions,  the  operation  is  called 
zc/«/-cupping  ;  and  this  has  been  described  in  the 
article  Blood,  Abstraction  of.  In  a';^-cupping  no 
scarifications  are  made,  the  blood  being  simply  drawn 
towards  the  surface  by  atmospheric  exhaustion. 

Dry-cupping  was  formerly  employed  as  a  counter- 
irritant.    See  Counter-irritation. 

Modes  of  Application. — Dry-cupping  is  per- 
formed as  follows  :  The  flame  of  a  spirit-lamp, 
being  allowed  to  burn  for  an  instant  in  the  dome 
of  a  cupping-glass,  is  quickly  withdrawn,  and  the 
cup  (the  rim  of  which  has  been  slightly  mois- 
tened) is  then  rapidly  and  evenly  applied  to  the 
skin  over  the  affected  part  previously  sponged  with 
hot  water  to  render  it  more  supple  and  vascular. 
The  heat  expands  the  air  contained  in  the  glass 
cupola,  and,  owing  to  the  contraction  which  ensues 
on  cooling,  the  skin  is  forcibly  sucked  up  into  the 
cup. 

Precautions.— Cupping-glasses  should  be  ap- 
plied where  the  skin  is  thick  and  cushiony,  as  over 
the  loins,  nape  of  the  neck,  pectoral  region  of  the 
chest,  and  not  where  bony  or  other  irregularities 
are  likely  to  interfere  with  the  accurate  apposition 
of  the  cupning-glass.  The  edge  of  the  glass  must 
not  be  so  hot  as  to  burn  the  skin. 

Uses.  — Cupping  was  often  employed  in  cases  of 
supposed  cerebral  congestion,  the  cup  being 
applied  to  the  nape  of  the  neck  ;  and  in  inflamma- 
tion or  congestion  of  the  lungs,  kidneys,  or  other 
viscera.  John  Harold. 

CUTIS  ANSERINA  {cutis,  the  skin  ;  andaw«-, 
a  goose). — A  state  of  roughness  and  pallor  of  the 


skin,  resembling  that  of  a  goose  when  plucked, 
produced  by  prominence  of  the  hair-follicles  and 
compression  of  the  vessels.  It  is  due  to  contraction 
of  the  arrectores  pilorum,  and  is  commonly  occa- 
sioned by  cold  or  by  frigh't. 

CYANIDES,  Poisoning  by.— 6Vi?  Antidote; 
and  Prussic  Acid,  Poisoning  by. 

CYANOSIS  (Kvaviis,  blue).— Cyanosis  is  the 
peculiar  blue  or  livid  colour  of  the  surface  of  the 
body,  especially  in  certain  parts,  which  is  observed 
in  several  affections  that  interfere  with  the  circula- 
tion and  oxygenation  of  the  blood.  The  condition 
is  most  commonly  associated  with  certain  forms  of 
congenital  malformation  of  the  heart,  and  reaches 
its  highest  development  in  them.  It  thus  happens 
that  cyanosis  is  not  uncommonly  used  as  a  synonym 
for  congenital  heart-disease.  Lesser  degrees  of 
similar  discolouration  are,  however,  not  infrequently 
noticed  in  cases  of  ordinary  cardiac  failure  due  to 
disease  developed  after  birth,  and  they  may  also 
accompany  pulmonary  affections  which  materially 
obstruct  the  circulation.  A  cyanotic  appearance  is 
also  one  of  the  obvious  effects  resulting  from  all 
modes  of  suffocation,  and  it  is  observed  in  the 
collapse-stage  of  cholera.  The  upper  half  of  the 
body  may  become  extremely  cyanotic  as  the  result 
of  obstruction  of  the  superior  vena  cava.  For  the 
pathology  of  cyanosis,  see  Heart,  Malformations 
of. 

CYCLIC  ALBUMINURIA.— .bVfi  Albuminu- 
ria. 

CYCLOPLEGIA  (kukAoj,  a  circle;  and  irA.7;7^, 

a  stroke). — Paralysis  of  the  ciliary  muscle,  causing 
loss  of  accommodation. 

CYNANCHE  [kvuv,  a  dog;  and  a7X">  I 
strangle). — Synon.  :  Fr.  Angine  ;  Ger.  Brdune. 

This  word  is  used  to  express  an  inflammatory 
condition  of  the  throat,  or  contiguous  parts,  in 
which  difficulty  of  breathing  or  of  swallowing  exists, 
accompanied  by  a  sense  or  feeling  of  choking. 
The  term  is  often  used  as  synonymous  with  angina  ; 
an  affix,  indicative  of  the  seat  or  nature  of  the 
affection,  being  employed  as  a  designation  for  each 
of  the  several  forms  or  varieties  of  disease  affecting 
the  throat  or  adjacent  parts.  Such,  for  example, 
are  the  terms  C3'nanche  laryngea,  or  croup ;  C3'nanche 
maligna,  or  malignant  sore-throat ;  cynanche  pa?-o- 
tidea,  or  mumps  ;  cynanche  pharyngea,  or  inflam- 
mation of  the  pharynx  ;  and  cjmanche  tonsillaris, 
or  quinsy.    See  these  several  diseases. 

CYRTOMETER  (/ci/pT<is,  curved;  and  y-i-rpov, 
a  measure). — An  instrument  for  measuring  the 
absolute  and  relative  dimensions  and  movements 
of  the  chest-wall.    See  Physical  Examination. 

CYSTIC  LYMPHANGIOMA.— Cystic  Lymph- 
angioma, Cystic  Hygroma,  and  Congenital  Multi- 
locular  Cystic  Tumour,  are  the  names  given  to  a 
fluid  tumour  of  the  neck,  which  is  of  congenital 
origin  and  consists  of  a  number  of  cystic  spaces 
each  lined  with  a  single  layer  of  flattened  epithelial 
cells  and  filled  with  a  clear  or  yellowish-coloured 
serous  fluid. 

Seat. — These  tumours  are  met  with  at  birth 
and  then  appear  as  irregular  or  bosselated  swellings 
of  variable  size  seated  in  the  deeper  tissues  of  the 
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neck.  In  some  cases,  however,  they  do  not 
become  evident  until  some  time  after  birth. 

The  tumour  in  every  instance  lies  underneath  the 
deep  fascia  and  is  commonly  located  in  one  or 
other  antero-lateral  region  of  the  neck,  although  in 
some  cases  both  sides  may  be  simultaneously  in- 
volved. It  occasionally  happens  that  the  swelling 
is  situated  in  the  middle  line  of  the  front  of  the 
neck.  In  rarer  instances,  the  tumours  are  found 
posteriorly  in  the  region  of  the  nape  of  the  neck,  a 
short  distance  below  the  external  occipital  pro- 
tuberance. The  tissues  of  the  anterior  triangle  and 
underneath  the  antero-lateral  portion  of  the  lower 
two  thirds  of  the  sterno-mastoid  muscle  are  the 
most  frequent  seats  of  these  tumours,  but  they  may 
be  limited  to  the  submaxillary  regions,  at  least  in 
the  earlier  stages  of  their  development.  When  the 
tumours  have  existed  for  a  long  time  they  may 
extend  downwards  into  the  superior  mediastinum 
or  along  the  cords  of  the  Ijrachial  plexus  into  the 
corresponding  axilla. 

A  'cystic  lymphangioma,'  on  palpation,  presents 
the  physical  signs  of  a  soft  lobulated  swelling,  not 
attached  to  the  overlying  skin,  with  a  fairly 
definite  margin  superficially,  but  with  indistinct  or 
indefinite  deep  connections.  This  latter  charac- 
teristic is  especially  marked  when  the  tumour  ex- 
tends in  a  backward  direction  underneath  the 
anterior  margin  of  the  sterno-mastoid  muscle,  and 
has  close  connections  with  the  sheath  of  the  carotid 
vessels.  The  bossed  outline  is  due  to  the  presence 
of  a  number  of  separate  cysts. 

Histology. — Each  tumour  consists  of  a  number 
of  separate  cysts  of  very  variable  size,  some  as 
small  as  a  grain  of  wheat,  and  others  one  inch  or 
more  in  diameter,  united  together  by  a  quantity  of 
fibrous  and  connective  tissue.  Each  cyst  has  a 
wall  of  fibrous  tissue  lined  internally  with  a  layer 
of  thin  flattened  endothelial  cells.  These  cells  in 
many  respects  resemble  those  which  line  lymphatic 
spaces,  but  differ  from  these  latter  in  the  fact  that 
they  have  not  dentate  outlines.  The  stroma  or 
connective  tissue  may  be  of  the  nature  either  of 
fully  developed  fibrous  tissue  or  of  embryonic  tissue 
which  has  many  points  of  resemblance  to  sarcoma. 
Small  polypoid  intracystic  growths  may  often  be 
observed  on  the  internal  aspect  of  some  of  the 
larger  cysts.  The  fluid  contents  of  the  cyst  are 
usually  of  a  clear  light  yellow  or  greenish  colour, 
but  occasionally  of  a  darker  hue,  owing  to  the 
presence  of  blood-corpuscles  or  pigments.  It  con- 
tains a  quantity  of  albumen  (4  to  10  per  cent.)  and 
a  variable  amount  of  sodium-salts,  chiefly  chloride, 
carbonate,  and  phosphate.  Crystals  of  cholesterin 
and  derivatives  of  blood-pigments  are  not  infre- 
quently met  with. 

Pathology. — In  all  probability  these  tumours 
arise  in  connection  with  the  lymphatic  tissues  in  the 
affected  portions  of  the  neck.  An  error  in  develop- 
ment has  been  assumed  to  be  the  cause,  but  the 
exact  nature  of  this  has  never  been  demonstrated. 
Some  investigators  have  thought,  without  much 
evidence,  that  they  arise  in  connection  with  the 
submaxillary  salivary  glands,  or  as  a  result  of  changes 
in  the  inter-carotid  body. 

Diagnosis. — The  congenital  C3'stic  lymphangio- 
mata  must  be  distinguished  from  dermoids  and  from 
congenital  lipomata.  Dermoid  tumours  have  a 
more  rounded  outline,  owing  to  the  fact  that  they 
consist  of  a  single  cyst  ;  their  walls  are  thicker,  and 
they  usually  appear  at  a  later  period  of  life  than  the 


cystic  lymphangiomata.  Congenital  lipomata  are 
often  with  difliculty  distinguished  from  cysts  ;  in  the 
majority  of  instances  they  are,  however,  more 
localised,  do  not  give  a  definite  sense  of  fluctuation 
on  palpation,  and  are  of  moderately  slow  growth. 

Prognosis. — These  tumours  are  benign  in  nature. 
They  may  remain  stationary  for  a  long  time  and 
then  undergo  a  spontaneous  cure  as  the  result  either 
of  an  inflammatory  process,  or  of  an  accidental 
opening  through  the  skin.  In  other  cases  they 
rapidly  increase  in  size,  when  the  prognosis  becomes 
much  worse  on  account  either  of  pressure  by  the 
tumour  on  important  adjacent  structures,  or  of  the 
state  of  debility  and  of  marasmus  which  is  induced. 

Treatment. — The  treatment  depends  upon  the 
size  and  connections  of  the  tumour,  its  rate  of 
growth,  the  symptoms  to  which  it  gives  rise,  and  the 
condition  of  the  general  health  and  the  age  of  the 
patient.  When  the  tumour  is  small  and  localised, 
a  condition  which  is  rarely  met  with,  removal  of 
the  tumour  by  dissection  ouglit  to  be  practised  at 
once.  When  the  tumour  is  of  moderate  or  large 
size  and  has  important  or  deep  connections,  a 
surgical  operation  for  its  removal  ought  not  to  be 
undertaken  unless  the  patient  is  in  a  good  state  of 
general  health  and  the  surgeon  is  prepared  to  carry 
out  an  elaborate  and  complicated  dissection  of  the 
neck,  and  to  run  the  risk  of  being  unable  to  get 
away  the  entire  tumour.  Puncture  and  evacuation 
of  the  contents  of  the  tumour,  with  or  without 
the  subsequent  injection  of  iodine  and  carbolic 
acid,  incision  and  drainage,  and  the  introduction 
of  setons  have  all  been  practised,  but  with  only  a 
small  amount  of  success.  Extirpation  is  the  opera- 
tion to  be  recommended,  the  entire  tumour  being 
taken  away  ;  or  if  this  is  impossible,  removal  of  as 
much  of  the  tumour  as  is  feasible.  It  sometimes 
happens,  after  the  latter  proceeding  has  been  carried 
out,  that  the  portions  of  tumour  left  behind  shrivel 
up  and  finally  disappear. 

H.  J.  Waring. 
CYSTICERCUS.— Entozoa. 
CYSTINURIA. —  Cystinuria    is    a    very  rare 
condition  which  is  characterised  by  the  presence  in 
the  urine  of  a  crystalline  sulphur-compound  known 
CH. 

as  cystin  j  — S — C — NH.,  I„ — which  is  apt  to  be 

\  CO  •OH'' 
deposited  therefrom  as  a  greenish-white  sediment, 
consisting  of  colourless  hexagonal  plates.  Cystitis 
is  a  frequent  complication,  but  cystinuria  derives 
its  chief  clinical  importance  from  the  great  liability 
which  exists  to  the  formation  of  calculi  composed 
of  cystin,  which  may  attain  to  a  considerable  size. 
See  Urinary  Deposits,  Plate. 

The  condition  has  been  met  with  both  in  children 
and  in  adults,  in  males  more  often  than  in  females, 
and  in  not  a  few  instances  in  several  members  of  a 
family.  It  may  be  that,  like  Alkaptonuria,  it  is  a 
congenital  and  lifelong  abnormality  [see  Alkap- 
tonuria). It  has  been  shown  that  in  these  cases 
cadaverin  or  putrescin,  or  both  these  diamines  to- 
gether, are  apt  to  be  present  in  the  urine  and 
fpeces.  They  have  sometimes  been  present  con- 
tinuously for  years,  sometimes  only  intermittently, 
and  in  some  instances  they  have  been  altogether 
absent  on  the  few  occasions  on  which  the  excreta 
were  examined. 
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The  association  of  such  rare  urinary  constituents 
as  cystin  and  the  diamines  can  hardly  be  accidental, 
and  indeed  the  latter  have  been  very  seldom  met 
with  in  any  other  morbid  states.  Cadaverin  and 
putrescin  are  recognised  products  of  bacterial 
activity,  and  it  has  been  suggested  that  cystinuria 
itself  may  be  indirectly  due  to  bacterial  processes  in 
the  intestinal  tract.  There  is  some  evidence  that 
cystin,  which  is  not  found  in  the  fjeces,  is  an  inter- 
mediate product  of  normal  metabolism,  and  it  may 
be  that  it  owes  its  preservation  from  further  destruc- 
tive changes  to  the  presence  of  the  diamines  or  to 
the  process  which  leads  to  their  production.  How- 
ever the  excretion  of  cystin  continues  unchecked 
even  when  the  diamines  disappear  from  the  urine 
and  fseces,  and  it  remains  to  be  shown  whether  the 
diamines  here  met  with  may  not  themselves  be 
products  of  a  perverted  tissue-metabolism.  Sec 
Concretions.  A.  E.  Garrod. 

CYSTITIS  (/cuo-Tis,  the  bladder). — Inflammation 
of  the  bladder.    See  Bladder,  Diseases  of. 

CYSTOSCOPE  (icu(7Tis,  the  bladder  ;  (XKoniia, 
I  inspect).  —  An  instrument  designed  for  inspecting 
the  interior  surface  of  the  urinary  bladder.  See 
Bladder,  Examination  of. 

CYSTS.  —  Definition.  —  The  word  '  cyst  ' 
(kuo-tis,  the  urinary  bladder)  is  used  in  pathology 
without  strict  scientific  accuracy  for  a  closed  cavity 
containing  fluid  or  soft  matter  ;  which  cavity  will 
have,  from  the  nature  of  its  contents,  a  spherical  or 
spheroidal  shape.  The  objects  thus  defined  differ 
much  among  themselves,  and  are  associated  together 
rather  from  convenience  than  on  account  of  any  real 
pathological  similarity. 

Classification. — Cysts  may  be  classified  accord- 
ing to  their  structure,  as  simple  or  compound  ; 
according  to  their  contents,  as  serous,  mucous,  fatty, 
&c.  ;  or  according  to  their  mode  of  origin.  The 
latter,  though  not  free  from  objection,  is  the  basis 
of  description  which  will  be  here  adopted.  Cysts 
may  originate  :  { i )  from  dilatation  of  previously 
existing  closed  cavities  ;  (2)  from  retention  of  the 
products  of  secretion  of  a  secreting  gland  ;  (3)  as  a 
part  of  new-growth  ;  (4)  by  a  vice  of  development. 
These  kinds  are  distinct  structures  with  a  wall  lined 
by  epithelium.  But  the  name  is  often  given,  less 
accurately,  to  spaces  containing  fluid  which  result 
from  softening  of  solid  tissue,  whether  in  a  new- 
growth  or  in  an  inflammatory  product.  Cystic 
parasites  have  also  been  confounded  with  cysts 
properly  so  called.  See  Abdominal  Cysts  ;  and 
Entozoa. 

I.  Cysts  from  Dilatation. — Spaces,  normal 
or  newly  formed,  in  connective  tissue  may,  by  irrita- 
tion and  consequent  excessive  exudation,  be  con- 
verted into  cysts  ;  or  the  same  result  may  happen 
from  the  confluence  of  several  such  spaces.  In 
proportion  as  their  walls  become  smooth,  and  their 
shape  uniform,  they  may  be  called  cysts.  BursK, 
whether  normal  or  pathological,  are  cysts.  Ganglion 
in  the  sheath  of  a  tendon  is  clearly  a  pathological 
cyst.  To  these  and  like  structures  the  name  hygroma 
cysticum  has  been  given.  They  all  contain  clear 
serous  fluid,  and  are  lined  by  an  endothelium.  En- 
cysted hydrocele  may  also  be  called  a  cyst.  One 
class  of  ovarian  cysts  comes  under  this  head,  those, 
namely,  which  are  due  to  simple  dropsy  of  the 
Graafian  vesicle.    Tubo-ovarian  dropsy  has  the  same 


explanation  ;  and  cysts  of  the  broad  ligament  are 
enlargements  of  normal  structures  which  are  left  as 
relics  of  the  development  of  the  ovary.  The  thyroid 
gland  seems,  from  its  structure,  containing  as  it 
does  so  many  closed  follicles,  particularly  disposed 
to  this  kind  of  c\'St-formation,  and  this  is  doubtless 
the  explanation  of  bronchocele.  The  cause  of  such 
an  enlargement  of  closed  follicles  is  very  obscure, 
but  appears  to  be  immediately  due  to  increased 
production  of  the  material  normally  filling  the  space. 

2.  Cysts  from  Retention. — Cystic  forma- 
tions may  result  from  the  obstruction  of  the  natural 
outlet  of  a  secreting  organ,  and  the  consequent  re- 
tention of  secretion.  It  is  necessary  that  the  walls 
of  the  secreting  cavity  should  admit  of  enlargement, 
and  that  the  tension  should  not  become  so  great  as 
to  check  secretion. 

All  secreting  glands  present  instances  of  such 
cysts.  The  sebaceous  glands  of  the  skin  are  par- 
ticularly liable  to  obstruction  of  their  ducts,  and  in 
this  way  are  formed  sebaceous  cysts,  the  contents  of 
which  are  sometimes  epithelium  and  the  products 
of  normal  secretion,  sometimes  abnormal  products. 
The  same  term  has,  with  less  propriety,  been  ap- 
plied to  the  sebaceous  productions  called  milium  and 
comedo. 

The  glands  or  mucous  surfaces  are  liable  to 
similar  obstructions,  and  miuous  cysts  result,  such  as 
are  sometimes  seen  in  the  mouth.  Larger  cysts  in 
the  mouth  [ranula)  result  from  the  obstruction  of 
the  ducts  of  the  salivary  glands,  or  are  perhaps  con- 
nected with  an  abnormal  production  of  gland-sub- 
stance. The  stomach  very  frequently,  other  parts 
of  the  intestinal  canal  more  rarely,  show  similar 
cysts,  which,  when  they  project  and  become  com- 
plicated in  structure  are  called  polypi.  They  are 
occasionally  seen  in  the  lar)'nx  and  trachea.  In  no 
part  are  mucous  cysts  more  frequent  than  in  the 
uterus,  where,  indeed,  similar  formations,  the  ovjtla 
Nahothi,  must  be  regarded  as  normal.  The  varieties 
here  met  with  have,  as  Virchow  has  pointed  out, 
a  close  analogy  with  the  various  forms  of  retention- 
cysts  in  the  skin. 

In  the  mamma,  C3'sts  may  result  from  the  cutting 
oft'  of  portions  of  the  gland-follicles,  but  the  cysts 
contained  in  mammary  tumours  are  not  always 
formed  in  this  way,  some  being  part  of  new -growths. 
In  the  testicle  obstruction  and  cutting  oft"  of  semi- 
niferous tubes  may  lead  to  small  cysts,  but  these  are 
more  often  connected  with  new-growths.  The 
curious  cysts  known  as  spermatoceles,  containing 
spermatozoa,  appear  to  arise  from  a  similar  distension 
of  detached  portions  of  testicle-substance,  which,  by 
an  error  of  development,  have  failed  to  become 
connected  with  the  excretory  ducts.  The  testicle  is 
also  liable  to  a  general  cystic  degeneration,  usually 
called  cysto-sarcoma.  Cysts  of  the  kidney  are  of 
various  kinds,  but  many,  no  doubt,  both  large  and 
small,  result  from  the  dilatation  of  uriniferous  tubules 
and  capsules  of  glomeruli  when  their  outlet  is  ob- 
structed, as  occurs  in  the  cirrhotic  form  of  Bright's 
disease.  The  origin  of  the  very  numerous  micro- 
scopic cysts  has  been  much  disputed.  The  writer 
inclines  to  the  belief  that  they  arise  from  moniliform 
contraction  of  the  uriniferous  tubes,  especially  such 
as  contain  the  hyaline  cj'linders,  known  as  fibrinous 
casts.  Another  form  of  cystic  disease  of  the  kidney 
is  developmental.  In  this  the  whole  of  the  organ 
is  converted  into  a  mass  of  cysts,  and  is  usually  much 
enlarged.  This  condition  may  be  congenital,  and 
the  organ  may  be  so  large  as  to  obstruct  parturition. 


CYSTS 


361 


It  Is  attributed  by  Virchow  to  inflammation  of  the 
calyces  during  intra-uterine  life. 

To  guard  against  a  common  error  of  language,  it 
should  be  pointed  out  that  the  condition  of  the 
kidney  which  results  from  the  obstruction  of  the 
ureter,  or  of  the  urinary  passages  lower  down, 
though  sometimes  called  cystic  dilatation  of  the 
kidney,  is  not  properly  a  case  of  cyst-formation,  and 
is  better  called  /iydroue/>krosh\ 

3.  Cysts  from  New-Growth. —In  many 
forms  of  new-growth  cysts  are  produced,  but  not 
always  in  the  same  way.  Occasionally,  as  in 
myxoma  and  enchondroma,  softening  of  portions  of 
new-growth  already  formed  produces  spaces  con- 
taining fluid,  which  are  sometimes,  though  hardly 
correctly,  called  cysts.  In  many  sarcomata,  the 
production  of  new  tissue  goes  hand  in  hand  with 
that  of  cysts,  and  is  sometimes  effected,  as  in 
glandular  organs,  by  the  formation  of  new  follicular 
structures  without  an  outlet,  sometimes  by  new- 
growth  into  the  dilated  cavities.  Polypoid  or  pe- 
dunculated growths  on  a  free  surface  may  sometimes, 
by  the  fusion  of  their  extremities,  enclose  spaces 
which  become  converted  into  cysts.  We  do  not 
often  find  cysts  forming  by  themselves  a  new-growth 
of  so  definite  a  character  as  to  deserve  a  separate 
name.  When  they  do  so,  they  may  be  called 
cystoma. 

4.  Cystoma  or  Cystic  Tumour. — Cysts  are 
met  with  in  the  ovary  which  come  under  the  defini- 
tion just  given,  namely,  so-called  couipound  mitlti- 
locular  cysts,  which  constitute  the  well-known 
formidable  cystic  disease  of  the  ovary,  and  some- 
times produce  tvmiours  of  immense  size.  In  these 
the  originally  simple  primary  cyst  appears  to 
become  complicated  by  the  formation  in  its  walls  of 
secondary  cysts,  which  may  encroach  upon  or  pro- 
ject into  the  primary.  Again  there  may  be  papillary 
growths  starting  from  the  inner  wall  of  the  primary 
cyst,  which  either  fill  it  up,  or  by  fusion  enclose 
spaces,  which  become  secondary  cysts.  Very  com- 
plicated structures  thus  result.  The  contents  may 
vary  in  consistence  and  colour,  from  clear,  pale, 
albuminous  liquid  to  gelatinous  matter,  and  may  be 
stained  through  hemorrhage,  or  purulent  through 
inflammation.  The  origin  of  these  structures,  which 
have  no  precise  parallel  in  other  parts  of  the  body, 
is  extremely  obscure.  It  is  not  even  certain  whether 
the  primary  cysts  commence,  as  might  seem  prima 
facie  highly  probable,  in  the  Graafian  follicles  ;  but 
they  are  plainly  due  to  an  error  of  development, 
possibly  beginning  in  early  intra-uterine  life,  and 
are  not  set  up  by  any  external  causes.  The  presence 
of  a  tubular  gland-tissue,  such  as  is  found  in  the 
rudimentary  but  not  in  the  perfect  ovary,  confirms 
this  view,  by  throwing  cyst-formation  back  into  an 
early  stage  in  the  development  of  the  organ. 

In  another,  but  rarer,  form  of  cystic  disease  of 
the  ovary,  equally  due  to  an  error  of  development, 
and  sometimes  congenital,  the  whole  organ  is 
found  converted  into  a  mass  of  small  cysts,  with  no 
striking  inequality  of  size.  This  variety  resembles 
one  form  of  cystic  disease  in  the  testicle  and 
kidney. 

Dermoid  cysts  are  those  of  which  the  wall  is 
composed  of  skin  or  mucous  membrane  and  gene- 
rally lined  by  a  layer  of  flat  cells  resembling 
epidermis.  The  wall  may  be  complicated  with 
connective  tissue,  forming  papilla;  resembling  those 
of  true  skin,  and  may  contain  hairs,  sebaceous 
glands — either  in  connection  with  them  or  un- 


attached— and  sudoriparous  glands.  The  accumu- 
lation of  fatty  matter  within  the  cysts  is  doubtless 
the  result  of  the  continuous  activity  of  the  sebaceous 
glands,  the  products  of  which  cannot  escape.  Large 
masses  of  hair  may  also  be  found,  from  continuous 
growth,  and  there  are  often  numerous  detached 
epidermic  scales.  Distinctly  formed  mammary 
glands,  with  nipples,  are  sometimes  found.  Such 
a  cyst  has  the  characters  of  a  portion  of  skin, 
which  might  be  imagined  inverted  and  included  by 
the  growth  of  the  surrounding  parts  in  an  early 
stage  of  development — an  explanation  which  ap- 
plies only  to  those  situated  in  certain  parts  of  the 
integument  where  a  junction  has  normally  taken 
place — e.g.  along  the  lines  of  the  branchial  fissures 
in  the  neck,  in  the  anterior  middle  line  of  the  body, 
&c. 

These  simple  dermoid  cysts  are  sometimes  com- 
plicated by  containing  teeth,  it  may  be  in  very 
large  numbers  {dentigerous  cysts) ;  but  since  teeth 
may  also  be  regarded  as  cutaneous  products,  the 
cyst  may  still  have  originated  in  the  skin.  This 
explanation  no  longer  holds,  however,  when  masses 
of  bone  are  found,  sometimes  serving  for  the  attach- 
ment of  teeth,  sometimes  separate  ;  as  well  as 
other  tissues,  e.g.  nervous  tissue  and  striated 
muscle.  Cysts  with  this  variety  of  contents  have 
been  called  proliferative.  Dermoid,  dentigerous, 
and  proliferative  cysts  appear  to  be  always  con- 
genital structures,  but  may  show  further  growth 
and  development  in  after-life.  At  least  two-thirds 
of  the  known  cases  have  occurred  in  the  ovaries. 
Next  to  these  organs,  the  testicles  are  the  most 
frequent  seat,  but  these  cysts  have  been  also  found 
in  other  parts  of  the  body-cavity,  in  the  mediasti- 
num, lung,  and  even  within  the  skull.  The  origin 
of  these  growths  is  extremely  obscure  ;  but  it  is 
desirable  to  reject  entirely  the  hypothesis  that  a 
mixed  tumour  of  this  kind  can  be  the  remains  of 
an  undeveloped  foetus  included  in  the  perfect  in- 
dividual :  an  hypothesis  rendered  improbable  by  the 
extreme  irregularity  of  the  tissues  produced,  the 
teeth,  for  instance,  sometimes  numbering  one 
hundred  or  more.  It  would  rather  appear  as  if,  in 
some  instances,  a  portion  of  embryonic  epithelial 
tissue  had  become  misplaced  at  an  early  period  of 
development.  In  other  cases,  these  cysts  originate 
in  obsolete  canals,  representing  rudimentary  struc- 
tures :  such  as  the  central  canal  of  the  nervous 
system,  the  post-anal  gut,  the  branchial  clefts,  the 
vitello-intestinal  duct,  and  others. 

Several  parasitic  animals  infesting  the  human 
body  may  appear  in  an  encysted  form,  and  may 
resemble  in  appearance  true  pathological  cysts. 
The  commonest — the  larval  form  of  Tcenia  echiuo- 
coccus,  or  liydatid  cyst — is  known  by  its  laminated 
wall,  and  by  containing  a  fluid  which  is  not  albu- 
minous, but  holds  in  solution  sodium  chloride. 
Cysticerciis  cellulosce  has  a  transparent  wall  and 
clear  contents.  The  other  encysted  parasites  are 
either  very  small,  as  Tricliiiia  spiralis,  or  unim- 
portant. 

Contents  of  Cysts. — The  serous  cysts  and 
hygromata  contain  an  albuminous  fluid  like  that  of 
serous  cavities,  which  may  hold  enough  fibrino- 
genous  material  to  coagulate  spontaneously.  Leuco- 
cytes may  also  be  present.  If  inflammation  be 
set  up,  the  proportion  of  albumen  and  of  leucocytes 
becomes  greatly  increased.  In  the  fluid  of  mucous 
cysts  mucin  is  contained  ;  in  that  of  colloid  cysts, 
little-known  substances  which  are  allied  to  gelatine. 
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Sebaceous  cysts  contain  neutral  fats — sometimes 
hard,  sometimes  fluid,  and  cholesterin.  Both 
mucous  and  sebaceous  products  may  harden  into 
concretions,  and  even  become  calcareous.  In  renal 
cysts  urea  has  been  found  ;  in  biliary  cysts,  bile- 
pigment  ;  and  in  general  the  products  of  special 
secretion  may  be  found  in  cases  of  retention,  at 
least  in  early  stages  ;  but  if  retention  last  too  long, 


special  secretion  may  cease.  Various  exceptional 
contents  have  been  already  enumerated. 

Treatment. — The  treatment  of  cysts  is  referred 
to  under  the  head  of  Tumours. 

J.  F.  Payne. 

CYSTS,  Abdominal.  —  See  Abdominal 
Cysts. 


D 

DACTYLITIS  (UktvXos,  a  finger).— A  term 
meaning  inflammation  of  the  finger.  It  is  especially 
applied  to  syphilitic  and  tubercular  inflammations 
of  the  part. 

DANCER'SCRAMP.— A  spasmodic  contraction 
of  the  muscles  of  the  calves  of  the  leg,  liable  to 
'occur  in  those  who  dance  on  the  tips  of  their  toes. 

DANDRIFF,  or  Dandruff  {from  Celtic  ton, 
skin  ;  and  drwg,  foul). — Scurf  of  the  head  (see 
Hair,  Diseases  of).  Dandrifif  is  the  result  of  one 
form  of  Seborrhcea  Sicca,  and  is  met  with  in  Pity- 
riasis, Seborrhoic  Eczema,  and  Psoriasis. 

DANDY  FEVER.— A  synonym  for  Dengue.  See 

Dengue. 

DARIER'S  DISEASE.— This  name  is  applied  to 
a  chronic  disease  of  the  skin  of  unexplained  Eetiology. 
The  disease  is  named  after  Darier  of  Paris,  who 
published  important  observations  on  its  pathology. 

Description.  — ■  The  disease  may  make  its 
appearance  on  any  part  of  the  skin,  but  is  most 
common  in  the  regions  where  the  sweat-  and  seba- 
ceous glands  are  well  developed,  as  on  the  axillre, 
the  inguinal  regions,  the  central  parts  of  the 
thorax,  and  the  neck.  The  early  lesions  of  the 
disease  appear  to  be  reddish-brown,  flattened  or 
conical,  papules,  capping  the  orifices  of  the  sweat- 
and  sebaceous  follicles.  Some  inflammatory  redness 
is  apparent  round  these  papules,  and  the  coalescence 
of  neighbouring  lesions  causes  larger  areas  of  the  skin 
to  become  affected.  These  areas  become  covered 
with  greyish-brown  or  black  crusts,  composed  of 
epithelial  scales,  sebaceous  material,  and  foreign 
matter.  On  removing  the  crusts,  the  underlying 
follicles  are  seen  to  be  dilated,  and  the  glands  them- 
selves full  of  a  greyish  cheesy  material  composed  of 
degenerated  epithelial  cells  and  retained  secretions. 
The  areas  of  disease  are  readily  infected  by  pus- 
forming  organisms ;  as  the  result  inflammatory 
nodules  are  produced,  which  may  coalesce  and 
produce  small  tumours,  from  which  a  purulent 
foul-smelling  discharge  may  exude,  and  which  pro- 
ceed to  the  formation  of  ulcers. 

No  deterioration  of  health  results,  except  as  a 
result  of  pain  produced  by  the  raw  surfaces  and  the 
absorption  of  septic  material  from  the  areas  of 
suppuration. 

The  disease  may  commence  in  childhood,  and 
may  occur  in  more  than  one  member  of  a  family. 
It  pursues  a  steadily  progressive  course. 

Anatomy. — The  main  anatomical  changes  are 
seen  in  the  neighbourhood,  and  especially  in  the 


upper  part,  of  the  pilo-sebaceous  follicle.  The 
mouth  of  the  follicle  is  dilated  and  filled  with  a 
plug  of  horny  epithelium,  continuous  with  the  crust 
or  spine  which  projects  from  the  follicle.  The 
epithelium  of  the  upper  part  of  the  follicle  is  much 
thickened,  the  horny  layer  especially  being  increased. 
Prolongations  of  the  rete  mucosum  pass  downwards 
into  the  neighbouring  tissues  in  the  well-known 
manner  characteristic  of  papillomata.  Various 
forms  of  degeneration  make  their  appearance  in  this 
rapidly  growing  epithelimn.  In  certain  portions  of 
the  epithelium,  especially  in  the  upper  pai't  of  the 
rete  mucosum,  and  in  the  stratum  granulosum,  may 
be  observed  rounded  or  oval  cells  with  double 
contour.  They  have  usually  a  well-marked  nucleus 
and  possess  clear  or  granular  protoplasmic  contents. 
These  bodies  were  described  by  Darier  as  coccidia, 
but  the  general  opinion  of  pathologists  is  that  these 
structures;  are  epithelial  cells,  which  have  undergone 
a  peculiar  hyaline  degeneration. 

Diagnosis. — The  disease  is  a  rare  one  ;  but,  in 
a  well-marked  case,  the  peculiar  brownish-grey  crust 
with  the  projecting  cones  and  spines  from  the 
follicles,  along  with  the  tendency  to  form  inflam- 
matory nodules  and  superficial  ulcers,  render  the 
recognition  of  the  disease  eas}'.  In  the  early  stages, 
especially  before  inflammatory  reaction  has  taken 
place,  the  disease  has  been  mistaken  for  lichen 
planus. 

Treatment. — The  main  indications  of  treatment 
are  thorough  cleansing  of  the  surface,  and  the  sub- 
sequent use  of  antiseptic  remedies  to  prevent  the 
occurrence  of  local  pyodermia.  In  one  case  under 
the  writer's  observation,  great  advantage  was 
obtained  by  the  use  of  baths  of  warm  water  and 
thorough  application  of  soap  to  the  parts ;  sub- 
sequently the  use  of  salicylic  acid  the  strength  of  5 
to  10  per  cent,  as  plasters,  inunctions,  or  powders, 
proves  satisfactory.  The  judicious  application  of 
the  actual  cautery  or  the  use  of  the  curette  would 
no  doubt  be  of  much  advantage  in  certain  cases  of 
the  disease.    No  case  of  the  disease  has  been  cured. 

James  Galloway. 

DAVOS-PLATZ,  in  North  Engadine,  Switz- 
erland, an  Alpine  valley  at  an  altitude  of  5,177  feet. 
Well  sheltered  ;  atmosphere  still  and  cold.  A 
winter  health  resort,  particularly  for  cases  of  phthisis. 
See  Climate,  Treatment  of  disease  by ;  and 
Phthisis. 

DAY-BLINDNESS.— A  disorder  of  vision, 
characterised  by  the  patient  being  unable  to  see  in 
the  daylight  ;  called  also  hemeralopia.  See 
Hemeralopia  ;  and  Vision,  Disorders  of. 
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DEAFNbSS. — Loss  of  the  sense  of  hearing.  Sc 
Ear,  Diseases  of;  and  Hearing,  Disorders  of. 

DEATH,  Signs  of. — It  is  not  always  easy  to 
determine  when  Ufe  has  become  extinguished.  The 
two  most  obvious  indications  of  animal  life — the 
movements  which  accompany  the  circulation  and  the 
respiration — may  be  so  feeble  as  to  be  indistinguish- 
able to  the  unaided  senses,  or  they  may  have  ceased 
for  a  time  and  yet  death  may  not  have  taken  place. 
The  tissues  of  which  the  body  is  composed  do  not 
lose  their  '  vitality  '  at  the  moment  that  the  heart 
and  lungs  cease  to  act,  and  so  long  as  this  '  vitality  ' 
is  retained  resuscitation  after  temporary  cessation  of 
the  circulation  and  the  respiration  is  possible  ;  hence 
the  occasional  difficulty  of  determining,  at  the 
moment,  whether  death  has,  or  has  not,  taken  place. 

Cessation  of  the  heai-fs  action  affords  the  most 
reliable  proof  that  death  has  taken  place.  This, 
however,  is  not  to  be  inferred  from  mere  pulseless- 
ness, inasmuch  as  the  heart  may  still  be  beating 
although  no  pulsation  is  perceptible  in  the  arteries  ; 
under  such  conditions,  the  skilled  use  of  the  stetho- 
scope over  the  cardiac  area  is  needed  in  order  to 
determine  whether,  or  not,  the  heart  continues  to 
beat.  In  doubtful  cases  it  is  necessary  to  prolong  the 
auscultation  for  a  considerable  time  before  forming 
an  opinion,  as  the  heart,  if  acting  at  all,  may  beat 
so  feebly  as  to  be  barely  audible,  A  number  of 
devices  have  been  suggested  to  enable  unskilled 
persons  to  determine  whether  the  circulation 
continues,  or  has  ceased.  The  application  of  a 
light  ligature  round  a  finger  or  a  toe  produces  no 
change  if  the  circulation  has  ceased  ;  if  it  continues, 
the  ligatured  member,  in  time,  assumes  a  livid  tint 
from  strangulation  of  the  venous  flow  ;  and  on  re- 
moval of  the  ligature,  a  ring  of  arterial  anremia  is 
observable  round  the  part  to  which  it  was  applied. 
If  the  hand  be  examined  by  transmitted  light,  the 
tips  and  the  web  of  the  fingers  appear  red  and 
translucent  during  life  ;  after  death  they  are  opaque 
up  to  their  margins. 

Cessation  of  the  respii-ation  is  another  sign  that 
death  has  taken  place.  In  doubtful  cases,  careful 
auscultation  is  needed  to  determine  whether  the  lungs 
have  or  have  not  ceased  to  act  ;  prolonged  investiga- 
tion being  possibly  required  to  justify  the  expression 
of  an  absolute  opinion.  When  auscultation  of  either 
the  heart  or  the  lungs  is  performed  with  the  object 
of  determining  whether  the  individual  is  living  or 
dead,  it  should  be  conducted  amid  absolute  silence. 
Among  the  popular  methods  of  ascertaining  the  con- 
tinuance or  the  cessation  of  respiration  are  : — hold- 
ing a  cold  mirror  before  the  mouth  and  nostrils,  and 
then  examining  it  for  indications  of  moisture  ;  pla- 
cing a  flock  of  cotton -wool  on  the  lips  to  ascertain 
wliether  air  enters  or  is  expelled  ;  placing  a  cup  of 
water  on  the  bare  chest  and  observing  whether  the 
reflection  from  its  surface  moves  or  remains  still. 

With  the  cessation  of  the  circulation,  the  skin 
liecomes  ashy-pale,  and  the  tissues  lose  their  elasti- 
city. The  eyeball  becomes  less  tense,  and  the  cornea 
becomes  opaque.  The  pupils  cease  to  react  to  light  ; 
and  there  is  no  vital  reaction  on  the  application  of 
irritants  to  the  skin.  Though  the  body  is  dead  as  a 
whole,  certain  parts  may  continue  to  retain  their 
independent  vitality  after  somatic  death.  This  is 
seen  in  the  muscles,  which  may  retain  their 
electrical  contractility  from  two  to  three  hours  after 
death. 

Some  of  the  subsequent  changes  which  occur  in 


the  dead  body  not  only  indicate  the  fact  of  death. 
Ijut  aid  in  fixing  the  probable  period  at  which  death 
occurred. 

1.  The  cooling  of  the  body. — The  body  after  death, 
except  under  certain  special  circumstances,  as  in 
fatal  cases  of  cholera  and  3'ellow  fever,  ceases  to  be 
a  source  of  heat-production,  and  therefore  is  to  be 
looked  upon  as  an  inert  mass,  possessed  of  a  higher 
temperature  than  the  surrounding  medium,  which 
parts  with  its  heat  according  to  certain  physical  laws. 
The  superficial  coldness  of  collapse,  which  is  due  to 
cessation  of  the  peripheral  circulation,  must  not  be 
mistaken  for  the  cadaveric  coldness,  for  there  is  still 
an  amount  of  internal  heat  which  has  to  be  parted 
with  ;  and  the  body,  cold  to  the  touch  before  death, 
may  after  death  rise  in  temperature,  as  the  internal 
heat  radiates.  It  is  impossible  to  describe  here  in 
detail  all  the  circumstances  which  modify  the  rate 
of  cooling  of  the  body  ;  but  it  may  be  said  in  general 
that  all  circumstances  which  favour  radiation,  con- 
vection, and  conduction  of  heat  in  inorganic  bodies 
are  equally  applicable  here,  while  the  opposite  con- 
ditions retard.  Therefore  a  thick  coating  of  adipose 
tissue,  clothing,  iS;c.,  retards  cooling.  The  rate  of 
cooling  is  not  uniform,  but  is  proportional  to  the 
difference  between  the  temperature  of  the  body  and 
that  of  its  surroundings  ;  so  that  more  heat  is  given 
off  immediately  after  death  than  later  on,  when  the 
temperature  of  the  body  more  nearly  approximates 
to  that  of  its  surroundings.  During  the  first  few 
hours  the  loss  of  heat  may  average  2°  to  3°  F.  per 
hour  ;  subsequently  it  is  reduced  to  1°,  and  less,  per 
hour,  the  last  few  degrees  of  body-heat  being 
dissipated  very  slowly.  Under  ordinary  conditions 
the  body  takes  from  1 5  to  20  hours  to  cool.  It  is  to 
be  borne  in  mind  that  the  loss  of  body-heat  inust  be 
progressively  continuous  before  it  can  lie  accepted 
as  a  sign  of  death  ;  the  temperature  at  any  given 
moment  is  valueless,  as  it  ma)'  be  considerably  sub- 
normal during  life. 

2.  Hypostasis  or  post-mortem  staining.  —  After 
death  the  blood  gravitates  into  the  capillaries  and 
venous  radicles  of  the  most  dependent  parts  of  the 
body,  both  externally  and  internally,  giving  rise  to 
livid  discolourations  termed  hypostases,  or  post- 
mortem stains.  These  stains  begin  to  appear  in 
from  four  to  twelve  hours  after  death  ;  occasionally 
they  may  be  seen  earlier.  They  first  appear  as 
detached  patches,  which  subsequently  coalesce  and 
form  large  areas  of  discolouration.  They  are  charac- 
terised by  having  well-defined  margins  ;  by  not 
being  elevated  above  the  level  of  the  surround- 
ing skin  ;  by  occupying  the  most  dependent  parts 
of  the  body,  except  those  parts  which  are  in  con- 
tact with  the  substance  on  which  the  body  lies. 
So  long  as  the  blood  remains  fluid,  the  stains 
continue  to  form,  and  if  the  position  of  the  body 
lie  reversed  after  they  have  begun  to  form,  the 
original  stains  disappear  and  others  make  their  ap- 
pearance on  the  parts  which  are  now  most  depen- 
dent. When  the  blood  is  coagulated,  the  stains 
cease  forming,  and  those  which  are  formed  are 
permanent,  notwithstanding  any  change  in  the 
position  of  the  body.  Post-mortem  stains  differ 
from  bruises,  inasmuch  as  the  blood  is  still  retained 
within  the  vessels — it  has  not  extravasated  into  the 
tissues.  In  a  bruise,  the  blood  has  escaped  into 
the  tissues  from  rupture  of  one  or  more  vessels  l)y 
violence.  The  distinction  can  be  made  by  cutting 
through  the  skin  :  in  a  post-mo7-iem  stain,  no  blood 
is  seen  except  that  which  escapes  from  the  small 
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vessels  which  have  been  divided  by  the  knife  ;  in  a 
bruise,  blood  which  had  been  previously  efl'used  is 
seen. 

3.  Rigor  mortis. — Immediately  after  death  the 
muscles  lose  their  tonus  and  become  flaccid  ;  after 
an  interval  of  from  four  to  ten  hours,  or  earlier, 
they  become  stiff,  the  muscles  of  the  lower  jaw 
being  first  affected,  and  in  the  course  of  two  or 
three  hours  the  rigidity  spreads  over  the  whole 
body.  The  average  duration  of  this  rigor  mortis, 
or  cadaveric  rigidity,  is  from  twenty-four  to  forty- 
eight  hours  ;  but  it  may  pass  off  in  an  hour  or  less, 
or  it  may  last  for  a  week  or  more.  Cadaveric 
rigidity  is  due  to  coagulation  of  the  muscle-plasma 
and  formation  of  myosin  within  the  sarcolemma  of 
the  muscle-fibres.  Previous  to  its  occurrence  the 
muscles  undergo  •Ao'^ post-mortem  contraction,  and, 
on  account  of  the  greater  power  of  the  fle.Kors  as 
compared  with  their  antagonists,  the  tendency  is  for 
the  limbs  to  become  flexed  and  to  stiffen  in  the 
bent  position.  If,  after  cadaveric  rigidity  is  fully 
developed,  a  joint  be  forcibly  moved  to  and  fro,  the 
stiffness  does  not  return  :  in  cataleptic  rigidity  in 
the  living,  forcible  straightening  of  a  limb  is  followed 
by  renewed  flexion  and  rigidity.  During  the  state 
of  absolute  cadaveric  rigidity,  some  indications  of 
the  presence  of  joints  may  be  evoked  by  attempts 
to  bend  the  limbs  ;  on  the  other  hand  a  frozen  body 
is  as  rigid  as  a  marble  statue. 

The  period  after  death  at  which  cadaveric  rigidity 
occurs  is  to  a  great  extent  determined  by  the  vitality 
of  the  muscles  at  the  moment  of  dissolution  :  if 
their  vitality  is  high,  the  onset  of  cadaveric  rigidity 
is  delayed  ;  in  enfeebled  or  exhausted  subjects  it 
comes  on  quickly.  Generally  speaking,  the  earlier 
rigidity  appears,  the  sooner  does  it  pass  off. 

As  already  stated,  the  ordinary  type  of  cadaveric 
rigidity  is  preceded  by  a  period  of  muscular  relaxa- 
tion which,  however  fugitive,  is  sufficient  to  allow 
the  limbs  and  the  body  to  obey  the  laws  of  gravity 
before  becoming  stiff.  An  exceptional  form  of 
rigor  mortis  occasionally  occurs  which  is  known  as 
cadaveric  spasm,  in  which  the  final  vital  contraction 
is  immediately  prolonged  into  the  rigidity  of  death. 
Illustrative  of  this  instantaneous  rigor  are  the 
following  cases  :  a  man  was  shot  dead,  the  bullet 
passing  through  the  base  of  the  skull  ;  he  fell  on  his 
back  with  the  arms  stretched  forwards  and  the  legs 
extended  in  the  air,  the  whole  body  being  at  once 
so  stiff  that  it  could  be  moved  about,  by  the  arms, 
like  a  piece  of  wood.  The  dead  body  of  a  man 
poisoned  with  water-gas  was  found  standing 
upright  with  one  hand  grasping  the  rung  of  a  ladder. 
A  revolver  is  not  infrequently  found  tightly  grasped 
in  the  hand  of  a  suicide  who  has  shot  himself 
through  the  head.  Merely  a  momentary  period  of 
muscular  relaxation  after  death  would  have  sufficed 
to  prevent  the  occurrence  of  these  and  like  instances. 
Experimental  evidence  leaves  little  doubt  that  the 
nervous  system  is  concerned  in  the  production  of  all 
forms  of  post-mortem  muscular  contraction  ;  this  is 
especially  exemplified  in  instantaneous  rigor. 

4.  Pittrefactioji. — Free  exposure  to  air  accele- 
rates putrefaction,  especially  if  the  air  is  moist  and 
warm  ;  if  the  body  be  protected  from  air  by  clothing, 
or  by  being  enclosed  in  an  air-tight  coffin,  putrefac- 
tion occurs  more  slowly.  In  a  body  exposed  to  air 
at  a  moderate  temperature,  the  signs  of  putrefaction, 
which  afford  the  sole  absolute  proof  of  death,  are 
first  seen,  under  ordinary  circumstances,  about  the 
second  or  third  day  after  death,  as  a  greenish  dis- 


colouration on  the  abdomen.  This  is  quickly 
followed  by  foci  of  discolouration  on  other  parts  of 
the  body,  which  gradually  spread  all  over  it ;  after 
a  time  the  soft  structures  are  entirely  disintegrated. 
Internally,  the  mucous  membrane  of  the  larynx  and 
trachea  is  the  first  tissue  to  succumb  ;  it  begins  to 
undergo  changes  in  colour  and  consistence  shortly 
after  the  early  external  signs  appear  on  the  abdomen. 
The  less  compact  tissues  putrefy  first ;  those  which 
are  fibrous,  such  as  the  bladder  and  the  blood- 
vessels, resist  longer,  the  uterus  resisting  the  longest 
of  all,  being  usually  recognisable  after  the  rest  of  the 
soft  structures  are  reduced  to  a  pulp.  In  bodies 
submerged  in  water  the  external  putrefactive  changes 
commence  on  the  face,  instead  of  on  the  abdomen, 
as  in  air,  and  then  spread  downwards  ;  the  progress 
of  putrefaction  is  slower  in  water  than  in  air.  These 
statements  apply  equally  to  the  bodies  of  those  who 
have  been  drowned  and  to  bodies  submerged 
immediately  after  death  from  other  causes  than 
drowning. 

The  rate  of  putrefaction  is  extremely  variable  :  so 
much  so  as  to  render  it  very  unsafe  to  make  any 
dogmatic  assertions,  based  on  the  stage  of  putre- 
faction reached  by  the  body,  as  to  the  length  of 
time  that  has  elapsed  since  death  took  place.  Cases 
have  been  recorded  in  which  ten  or  twelve  hours 
after  death  putrefaction  was  as  far  advanced  as  is 
usually  met  with  in  as  many  days  ;  and  on  the 
other  hand  putrefaction  has  been  so  strangely 
retarded  that  three  or  four  weeks  after  death 
scarcely  any  evidence  of  its  presence  could  be  detected. 

J.  Dixon  Mann. 

DEBILITY  {debilis,  feeble).— Synon.  :  Feeble- 
ness ;  Weakness ;  Asthenia ;  Fr.  Faiblcsse  ;  Ger. 
Schiuiiche. 

Definition. — The  body  or  any  of  its  organs  is 
said  to  be  in  a  state  of  debility  when  its  vital 
functions  are  discharged  with  less  than  the  normal 
vigour,  and  when  the  amount  of  activity  which  it 
displays  and  of  work  which  it  can  accomplish  is 
diminished. 

.Etiology. — Debility  is  frequently  constitutional 
and  inherited  ;  but  it  is  more  often  developed  after 
birth.  It  is  most  commonly  due  to  impaired 
nutrition,  whether  this  be  prolonged  and  moderate, 
as  in  defective  hygiene  or  chronic  illness,  or,  on  the 
other  hand,  rapid  and  extreme,  as  in  acute  disease. 
Such  failure  of  nutrition,  when  local,  may  arise 
from  the  blood  being  deficient  in  quality  or 
quantity,  or  possibly  from  some  interference  with 
the  nervous  supply.  Another  frequent  cause  of  de- 
bility is  the  abuse  of  the  affected  organ.  Over-use 
of  a  part  leads  to  fatigue,  and  if  frequently  repeated 
to  exhaustion,  the  chief  feature  of  which  is  extreme 
debility,  as  in  cases  of  sustained  and  mental  ex- 
ertion, or  of  repeated  strain  of  the  heart.  On  the 
contrary,  an  organ  may  become  feeble  from  want  of 
exercise.  Paralysed  muscles  furnish  the  best  ex- 
amples of  this  condition,  but  the  same  may  be  seen 
in  all  organs  after  unnatural  rest.  Debility  is  more 
liable  to  occur  at  certain  ages,  such  as  the  periods 
of  active  growth  and  development,  and  in  con- 
nection with  the  menopause  ;  and  it  is  one  of  the 
manifestations  of  advanced  life. 

Symptoms. — The  natural  ability  of  the  organs  to 
perform  their  functions  varies  extremely  with  sex, 
age,  previous  exercise,  and  many  other  circumstances. 
Debility,  or  the  loss  of  this  functional  power,  is 
therefore  frequently   ill-defined  ;  and,  when  un- 
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questionably  present,  may  vary  greatly  in  difierent 
cases,  from  a  condition  in  which  fatigue  comes  on 
only  somewhat  earlier  than  usual,  as  in  muscular 
debility,  to  a  state  in  which  the  slightest  exertion 
may  exhaust  the  whole  of  the  vital  energy,  and  the 
functional  life  of  the  part  may  cease — as  is  seen  in 
the  cardiac  asthenia  of  acute  fevers,  and  scarcely 
less  markedly  in  certain  chronic  diseases,  such 
as  idiopathic  anaemia  and  Addison's  disease. 

Debility  may  be  general,  aflecting  the  whole 
body ;  or  local,  individual  organs  only  being  in- 
volved. Speaking  broadly,  the  symptoms  of 
debility  of  an  organ  may  be  said  to  be  chiefly  two. 
These  are,  first,  increased  irritaljility,  or  an  un- 
natural readiness  of  the  part  to  respond  to  stimula- 
tion ;  and,  secondly,  a  tendency  to  untimely 
exhaustion.  The  phenomena  of  irritability  and 
exhaustion  naturally  vary  with  the  organ  involved. 
The  symptoms  of  muscular  asthenia  are  few  and 
simple  ;  those  of  digestive  feebleness  are  more 
complex  ;  and  in  debility  of  the  nervous  system  the 
whole  of  the  mental  processes,  as  well  as  the 
functions  of  organic  life,  may  be  involved.  For 
a  specific  account  of  the  phenomena  of  each  of 
these  cases,  and  of  debility  of  other  parts,  the 
reader  is  referred  to  the  articles  upon  diseases  of  the 
several  organs. 

Diagnosis. — Debility  pure  and  simple  is,  as  a 
rule,  easily  distinguished  from  iliseasc  by  the 
absence  of  all  evidence  of  organic  alteration,  and 
especially  of  physical  signs  of  anatomical  change.  It 
is  more  difficult  to  separate  debility  from  disorder  or 
derangement,  but  careful  observation  will  generally 
determine  in  the  case  of  pure  debility  that  the 
functions  are  normally  discharged  as  long  as  the 
demands  made  upon  them  are  not  excessive. 

Prognosis. — Debilit)'  due  to  acute  disease  ma}', 
in  the  absence  of  complications,  be  expected  to  dis- 
appear during  convalescence.  If  the  cause  have 
been  more  chronic,  and  be  less  easily  removed, 
recovery  will  certainly  be  more  slow  and  less 
satisfactory.  The  prognosis  of  inherited  consti- 
tutional debility,  as  regards  its  disappearance,  is 
nearly  always  unfavourable. 

Treatment. — Debility  must  be  treated  accord- 
ing to  its  cause.  If  nutrition  have  failed,  it  must  be 
restored  as  far  as  possible  ;  and  until  this  can  be 
done,  stimulants  and  suitable  tonics  are  indicated — 
especially  in  the  case  of  acute  disease.  Rest  is  of 
the  first  importance  in  most  instances  ;  and  fre- 
([uently  it  is  alone  sufficient  to  restore  the  vital  force. 
In  a  few  cases,  however,  the  opposite  line  of 
treatment  must  be  followed,  as  in  muscular  debility 
from  want  of  exercise  or  in  some  forms  of  paralysis. 
Where  the  vital  activity  is  low  from  constitutional 
defect,  age,  or  sex,  the  condition  may  not  be 
remediable  ;  and  the  treatment  of  such  cases  is 
chiefly  prophylactic.  The  principal  indication  then 
is  to  secure  the  subject  of  debility  against  exposure 
to  damaging  influences. 

J.  AlnrtiELi,  Bruce. 

DEF/ECATION,  Disorders  of'.— Disorders  of 
the  act  of  defecation  are  characterised  either  { I )  by  an 
undue  relaxation  of  sphincters  and  other  perineal 
muscles  by  which  the  rectal  contents  are  normally 
retained,  leading  for  the  most  part  to  involuntary 
action  of  the  bowels  ;  or  (2)  by  insufficient  relaxa- 
tion, due  to  spasm  of  these  structures,  tending 
lo  favour  f;ecal  accumulation  and  retention.  Associ- 
ated respectively  with  these  opposite  conditions  may 


be  an  exaggerated  or  diminished  peristalsis,  and 
an  increased  or  decreased  power  of  the  expiratory 
muscles. 

I.  Involuntary  defsecation. — Since  the  ner- 
vous governance  i.s  only  in  part  under  the  control  of 
the  will,  it  would  follow  that  the  chief  causes  of 
the  involuntary  discharge  of  the  fasces  are  to  be 
found  in  those  conditions  which  diminish  the 
normal  tonicity  of  the  sphincter.  At  the  same  time, 
any  circumstances  which  may  increase  the  pressure 
of  the  abdominal  muscles,  or  the  -activity  of  the 
bowels,  much  beyond  what  ordinarily  occurs,  may 
lead  to  an  involuntary  discharge. 

^Etiology. — The  causes  of  involuntary  discharge 
of  faeces  may  be  thus  grouped  :  — 

1.  Violent  contraction  of  the  expiratory  imiscles. 
This  cause  of  involuntary  defecation  is  such  as  may 
be  induced  by  strychnine-poisoning.  It  is  of  rare 
occurrence  in  tetanus. 

2.  Increased  peristaltic  action  of  the  intestines. 
Increased  peristalsis  is  chiefly  dependent  on  causes 
of  irritation  situated  in  the  bowels  themselves,  such 
as  inflammation  or  ulceration  of  the  walls  ;  irritating 
contents  ;  or  worms.  Extreme  fluidity  of  the  faeces 
is  frequently  sufficient  to  induce  their  partially  in- 
voluntary discharge,  and  is  noticeable  in  the  loose- 
ness sometimes  associated  with  accumulation  of  faeces 
in  the  lower  bowel,  and  the  diarrhoea  of  infants  and 
children. 

3.  Abnormal  relaxation  of  the  sphincter  ani. 
As  already  said,  the  previously  mentioned  causes  are 
powerless  to  produce  the  discharge  of  the  feces 
until  the  sphincter  yields  ;  and  how  far  the  sphincter 
may  relax  as  a  result  of  their  efforts,  or  independent 
of  them,  is  not  easy  to  determine.  The  nervous 
influence  emanating  from  the  lumbar  centre  which 
normally  determines  the  tonic  state  of  the  sphincter 
may  be  inhibited  by  various  causes  : — 

o.  Rejlexly. — Reflex  inhibition  of  the  sphincter 
ani  may  arise  from  such  causes  as  worms,  fissure  of 
the  anus,  or  calculus  vesice.  It  is  quite  true  that 
the  immediate  result  of  irritating  the  sphincter  is  to 
determine  in  a  reflex  manner  an  increase  of  its  con- 
traction, as  may  be  experienced  in  introducing 
instruments  into  the  rectum  ;  but  it  would  also 
seem  that  at  a  certain  point  the  irritation  may  lead 
to  an  arrest  of  the  tonic  influence,  and  so  allow  the 
sphincter  to  yield,  and  this  is  particularly  the  case 
with  affections  of  the  bladder. 

0.  From  cerebral  disease. — That  certain  emotional 
conditions  may  lead  to  involuntary  defecation  is 
well  known,  and  it  is  not  an  uncommon  event  fur 
a  similar  result  to  follow  some  diseases  of  the 
cerebral  centres.  The  paralysis  of  the  sphincter 
which  occurs  under  these  circumstances  is  brought 
about  by  inhibition  of  the  normal  tonic  stimulus 
discharged  from  the  lumbar  centres.  Involuntary 
evacuations  frequently  occur  in  epileptic  fits  ;  in 
states  of  profound  coma  induced  by  apoplexy,  or  by 
opium-  and  other  forms  of  poisoning  ;  and  in  death 
by  hanging  or  suffocation.  Its  occurrence  can 
scarcely  be  regarded  as  indicating  lesion  of  any  one 
part  of  the  cerebral  centres,  but  rather  as  a  result 
of  general  brain-states.  It  constitutes  a  trouble- 
some complication  in  such  chronic  forms  of  brain- 
disease  as  softening,  general  paralysis  of  the  insane, 
&c.  In  these  cases  the  act  of  defecation  takes 
place  whenever  the  need  of  expulsion  arises,  with- 
out any  power  of  the  patient  to  induce  or  re- 
strain it. 

7.  From  disease  of  the  spinal  cord. — The  relaxa- 
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tion  of  the  sphincter  may  be  produced  by  disease 
or  injury  of  the  lumbar  enlargement  of  the  spinal 
cord.  Inasmuch  as  it  is  from  the  cells  of  this 
region  that  the  normal  tonic  influence  is  understood 
to  issue,  destruction  of  the  nervous  tissues  can 
readily  be  understood  to  prevent  the  origination 
of  such  stimulus  to  contraction.  Certain  lesions 
also  above  the  lumbar  enlargement  may  lead  to  in- 
vokintary  passing  of  fteces  by  interfering  with  the 
cerebral  control  of  the  sphincter.  It  is  noticeable 
that  diffused  changes  in  the  substance  of  the  cord, 
such  as  acute  or  chronic  myelitis,  intra-spinal 
hoemorrhage,  and  compression,  are  far  more  fre- 
quently accompanied  by  paralysis  of  the  sphincter 
than  are  the  inflammatory  affections  of  the  spinal 
meninges  or  the  diseases  limited  to  special  tracts 
— e.g.  anterior  polio-myelitis,  lateral  sclerosis,  pro- 
gressive muscular  atrophy. 

S.  From  local  lesion.  — The  control  over  the 
sphincter  may  be  lost  from  injury  to  the  muscle 
itself.  This  occurs  in  laceration  of  the  perinnsum, 
involving  the  lower  end  of  the  bowel ;  sometimes  it 
is  the  result  of  surgical  operation,  such  as  deep 
•  division  of  the  sphincter  in  connection  with  fistula. 
Treatment. — No  direct  treatment  of  incon- 
tinence of  faeces  is  of  avail,  beyond  removal,  when 
possible,  of  the  cause.  This  may  be  done  with 
success  when  the  involuntary  discharge  depends  on 
the  presence  of  some  local  irritant,  such  as  worms 
or  fcecal  impaction.  As  a  distressing  complication 
of  certain  diseases  of  the  nerve-centres,  which  are 
too  frequently  incurable,  little  remains  to  be  done 
for  it  beyond  adopting  such  measures  as  will  permit 
of  the  escape  of  the  discharge  with  every  regard  to 
cleanliness. 

II.  inadequate  defaecation. — Serious  troubles 
in  deffecation  may  also  arise  from  excessive  as  well 
as  from  weakened  action  of  the  ntuscles  concerned 
in  this  function.  The  sphincter  may  be  irritable  or 
subject  to  spasm,  and  resist  too  forcibly  the  expul- 
sive actions  of  defrecation  {see  Anus,  Diseases  of). 
Or  the  muscular  fibres  of  the  rectum  may  lose  their 
tone,  and  be  defective  in  power  and  incapable  of 
properly  extruding  the  fceces.  Patients  thus  situated 
are  often  obliged,  when  at  stool,  to  use  the  finger 
to  dislodge  masses  retained  in  the  weakened  bowel. 
An  atonic  condition  of  the  rectum  usually  arises 
from  over-distension.  It  may  be  produced  as  the 
result  of  accumulations,  or  by  too  free  and  frequent 
use  of  enemata,  the  quantity  injected  being  so  large 
as  to  dilate  the  bowel  and  impair  the  power  of  its 
muscular  coat.  This  atonic  state  of  the  bowel  is 
itself  apt  to  give  rise  to  fscal  accumulation,  and 
thus  the  evil  is  materially  intensified. 

The  rectum  may  become  gradually  dilated  and 
blocked  up  by  a  collection  of  hard  dry  feeces,  which 
the  patient  has  not  the  power  to  expel,  being  unable 
from  loss  of  tone  in  the  distended  bowel  to  over- 
come the  resistance  of  the  sphincter  to  the  passage 
of  so  great  a  body.  Some  indurated  lumps  from 
the  saccules  of  the  colon,  on  reaching  the  rectum, 
perhaps  coalesce  so  as  to  form  a  large  mass  ;  or 
a  quantity  accumulated  in  the  sigmoid  flexure,  on 
descending  into  the  rectum,  becomes  impacted 
there.  In  several  instances  a  foreign  body  has  been 
found  in  the  centre  of  the  mass.  The  persons  most 
subject  to  these  troubles  are  those  enfeebled  by  age 
or  disease,  especially  women.  They  may  also  occur 
in  infants  who  have  been  operated  on  for  imper- 
forate anus,  when  the  artificial  aperture  contracts, 
or  is  left  too  small  for  the  free  passage  of  the  freces. 


In  these  cases  the  distension  of  the  bowel  is  some- 
times excessive,  and  its  expulsive  functions  are 
seriously  impaired  and  weakened.  See  Constipa- 
tion ;  Intestinal  Obstruction. 

.Symptoms. — Such  a  collection  gives  rise  to  con- 
siderable distress,  a  sensation  of  weight  and  fulness 
in  the  rectum,  tenesmus,  and  forcing  pains  which 
women  liken  to  those  of  labour.  In  cases  of  some 
duration,  where  the  hardened  freces  do  not  quite 
obstruct  the  passage,  they  excite  irritation  and  a 
mucous  discharge,  which,  mixing  with  recent  fecu- 
lent matter  passing  over  the  lump,  causes  the  case 
to  be  mistaken  for  diarrhoea. 

Treatment. — Injections  have  no  effect  in  soften- 
ing the  indurated  mass  :  they  act  only  on  the  sur- 
face, and  return  immediately,  there  being  no  room 
for  their  lodgment  in  the  bowel.  The  practitioner 
on  passing  his  finger  finds  the  rectum  blocked  up 
with  a  large  lump,  which  feels  almost  as  hard  as  a 
stone.  In  such  cases  the  only  mode  of  giving  relief 
is  by  mechanical  interference.  The  mass  requires 
to  be  broken  up  and  scooped  out — an  operation 
which  may  require  the  use  of  a  cocaine  suppository, 
or  the  administration  of  an  anesthetic.  After  the 
breaking  up  and  extraction  of  the  larger  portions, 
injections  of  soap  and  water  will  be  sufficient  for 
the  removal  of  the  remainder. 

W.  H.  Allchin.       Frederick  Treves. 

DEFERVESCENCE  [de,  down  ;  and  fei-uesco, 
I  grow  hot). — The  decline  of  fever,  characterised 
by  a  fall  of  temperature  and  of  pulse,  and  by  other 
phenomena.    See  Fever. 

DEFORMITIES.— 5£v  Monstrosities. 

DEFORMITIES  OF  THE  CHEST. —5t;6' 
Chest,  Deformities  of. 

DEGENERATION.— Synon.  :  Fr.  Degmeres- 
ceuce  ;  Ger.  Entai-tung. 

Definition. — Degeneration  is  the  name  applied 
to  pathological  processes,  by  which  abnormal  sub- 
stances are  formed  within  living  cells,  or  the  entire 
cells  are  transformed  into  abnormal  material.  The 
products  of  degeneration  are  for  the  most  part  inert 
bodies,  the  existence  of  which  indicates  or  causes 
a  defective  vitality  in  the  cells.  They  may 
theoretically  be  formed  in  any  one  of  the  following 
ways  :  —  (l)  by  breaking  down  of  the  cell-proto- 
plasm into  simpler  chemical  substances ;  (2)  by 
building  up  of  unusual  compounds,  owing  to 
disorder  of  the  '  digestive  '  function  of  the  cells, 
by  which  they  assimilate  the  nutritive  materials 
brought  to  those  by  the  lymph  ;  and  (3)  by  failure  of 
the  cells  to  eliminate  products  which  are  normally 
excreted  or  used  up  as  soon  as  they  are  formed. 
The  majority  of  degenerative  processes — granular, 
fatty,  colloid,  and  mucoid  — are  generally  assigned 
to  the  first  of  these  classes.  Amyloid  degeneration 
may  perhaps  be  placed  in  the  second  category  ;  and 
it  is  possible  that  some  instances 'of  fatty  accumula- 
tion may  be  due  to  the  third  method  of  causation, 
a  deficient  supply  of  oxygen  causing  a  diminished 
destruction  of  fat. 

The  name  '  degeneration  '  is  also  sometimes  applied 
to  the  process  by  which  dead  or  dying  tissues 
become  the  seat  of  a  deposit  of  calcareous  material 
which  soaks  into  them  from  the  lymph  (calcareous 
degeneration).  To  this  the  name  'infiltration" 
may  more  properly  be  applied.  Certain  conditions 
in  which  an  abnormal  amount  of  fat  is  stored  up 
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in  tissues  which  physiologically  contain  this  sub- 
stance (e.g.  liver,  connective  tissue)  have  also 
been  termed  infiltration,  but  it  seems  better  to 
keep  this  term  for  the  purely  passive  process  of 
calcareous  infiltration,  and  to  call  the  former  'fatty 
accumulation. ' 

^^TioLOGY. — The  causes  leading  to  the  defective 
nutrition  of  cells,  from  which  the  different  forms  of 
degeneration  result,  are  not  certainly  known.  A 
defect  in  the  quantity  of  nutritive  material  supplied 
to  a  part  may  apparently  lead  to  fatty  degeneration 
of  cells  ;  defects  in  the  quality  of  the  lymph  are 
probably  responsible  for  other  forms  of  degenera- 
tion. There  is  ground  for  believing  that  the 
poisonous  products  of  liacteria  are  the  cause  in 
many  cases,  of  which  caseation,  due  to  the  toxins  of 
the  tubercle-bacillus,  and  amyloid  degeneration 
aflbrd  the  most  clearly  established  examples. 
Other  poisons,  such  as  phosphorus,  arsenic,  mercury, 
and  probably  alcohol,  may  give  rise  to  fatty 
change. 

Varieties. — The  following  forms  of  degenera- 
tion may  be  distinguished  :  (1)  Granular  degenera- 
tion (cloudy  swelling)  ;  (2)  Fatty  degeneration  ; 
(3)  Plyaline  degeneration  ;  (4)  Amyloid  degenera- 
tion ;  (5)  Colloid  degeneration  ;  (6)  Mucoid 
degeneration.  Reference  must  also  be  made  under 
the  present  heading  to  so-called  '  Fibroid  degenera- 
tion,' although  this  is  not  an  instance  of  a  degenera- 
tion in  the  exact  sense  of  the  word. 

The  substances  the  formation  of  which  charac- 
terises the  different  forms  of  degeneration  are  not 
always  sharply  differentiated  one  from  another  : 
indeed,  it  is  probable  that  variations  in  chemical 
composition  may  be  met  with  in  different  specimens 
of  the  same  degeneration.  There  is  probably  a 
physiological  prototype  for  all  the  degenerative 
materials,  colloid  being  found  physiologically  in 
the  thyroid  gland,  mucin  in  goblet-cells  of  mucous 
membranes,  and  amyloid  possibly  in  the  coats  of 
normal  arteries  (Krawkow). 

I.  Granular  Degeneration  (Synon.  : 
cloudy  swelling  ;  parenchymatous  degeneration  ; 
albuminous  infiltration). — This  change  in  the 
protoplasm  of  cells  is  found  chiefly  in  cases 
associated  with  a  high  degree  of  pyrexia.  It  is 
uncertain  whether  the  alteration  in  the  substance  of 
the  cells  is  directly  due  to  the  heat  to  which  they  have 
been  exposed,  or  is  caused  by  toxins  circulating  in 
the  blood  and  lymph.  It  is  conceivalole  that 
certain  albuminous  constituents  of  the  cell  may 
coagulate  at  a  temperature  only  slightly  higher  than 
that  of  the  body  in  health,  just  as  it  has  been 
shown  that  muscle-proteid  contains  several  forms 
of  myosin,  with  different  coagulation-points.  The 
other  explanation  seems,  however,  more  probable  : 
since  a  change  resembling  cloudy  swelling  may 
be  found  in  poisoning  by  phosphorus  and  other 
substances,  without  the  occurrence  of  pyrexia. 

The  liver,  kidneys,  heart,  and  voluntary  muscles 
are  the  seats  of  cloudy  swelling  :  it  has  also  been 
slated  to  occur  in  the  epithelium  of  the  lung,  and 
it  is  probable  that  the  change  is  general  throughout 
the  body.  To  the  naked  eye  affected  organs  are 
usually  somewhat  pale,  but  may  be  hyperjemic  : 
tliey  are  slightly  swollen  and  softer  than  normal, 
and  any  distinctive  markings  on  cut  surfaces  tend  to 
appear  blurred  and  indistinct.  Under  the  micro- 
scope the  cells  look  granular,  presenting  an  appear- 
ance somewhat  like  ground  glass.  The  granules 
are  unstained  by  osmic  acid  and  insoluble  in  ether. 


but  solulile  in  acetic  acid  :  they  are  therefore 
formed  of  albuminous  material.  In  advanced  cases 
fatty  globules  appear  in  the  granular  cells  ;  and  it 
is  probaljle  that  cloudy  swelling  constitutes  the  first 
stage  of  fatty  degeneration.  Cells  which  have 
undergone  granular  degeneration  may  recover 
when  the  cause  of  the  condition  is  removed.  The 
weakness  of  the  heart  in  fevers,  shown  by  the 
indistinctness  of  the  first  cardiac  sound,  is  due  to 
granular  degeneration  of  the  muscle-fibres  ;  the 
lack  of  secretion  from  organs  such  as  the  kidneys, 
liver,  and  salivary  glands  seen  in  febrile  conditions 
may  be  associated  with  this  change  in  the  glandular 
cells. 

2.  Fatty  Degeneration. — &f  Fatiy  De- 
generation. 

3.  Hyaline  Degeneration  {va\os,  crystal  or 
glass). — This  variety  of  degeneration  is  met  with 
chiefly  in  the  coats  of  arteries  and  in  connective 
tissue.  It  is  also  found  in  old  thrombi  and  in 
some  inflammatory  products  (false  membranes, 
scar-tissue).  Little  is  known  of  the  nature  of  this 
change.  The  aflected  tissue  is  homogeneous, 
translucent  and  somewhat  swollen.  Coagulated 
fibrin  may  assume  a  hyaline  appearance  ;  and  some 
authorities  have  described  a  '  fibrinous  degenera- 
tion '  by  which  cells  of  connective-tissue  are  con- 
verted into  this  substance  ;  but  the  existence  of 
this  metamorphosis  is  doubtful.  In  some  cases 
hyaline  degeneration  appears  to  be  a  preliminary 
stage  in  the  formation  of  amyloid  material. 

The  peculiar  change  in  muscle-fibres  known  as 
Zenker'' s  degeneration  may  be  considered  a  form  of 
hyaline  change.  The  condition  is  most  commonly 
met  with  in  enteric  fever,  but  may  occur  in  any 
acute  infective  disease  as  well  as  in  the  neighbour- 
hood of  burns  and  of  inflammatory  foci.  In  enteric 
fever  the  muscles  principally  affected  are  the 
adductors  of  the  thighs,  the  recti  abdominis,  and  the 
diaphragm.  The  fibres  which  have  undergone  this 
change  are  homogeneous  and  translucent  ;  the 
normal  striation  is  lost  ;  and  the  fibres  tend  to 
break  up  transversely  into  irregular  masses.  Rup- 
ture of  the  muscle-fibres  may  occur  and  may  be 
associated  with  effusion  of  blood  into  the  sheath  of 
the  muscle.  Probably  the  process  is  one  of  coagu- 
lation-necrosis, the  cells  being  poisoned  by  the 
products  of  micro-organisms,  and  the  hyaline  change 
indicating  their  death.  .Some  authorities,  however, 
consider  that  rupture  of  the  fibres  first  takes  place, 
and  that  the  degeneration  is  secondary  to  this 
occurrence. 

4.  Amyloid  degeneration  (Synon.:  lardaceous 
degeneration  ;  albuminoid  degeneration  ;  waxy 
degeneration). — See  Amyloid  Disease. 

5.  Colloid  degeneration  [KiWa,  glue). — 
This  change  is  met  with  physiologically  in  the  thyroid 
gland,  the  acini  of  which  always  contain  colloid 
material.  Pathologically  it  occurs  principally  in 
some  forms  of  carcinoma  arising  in  the  abdominal 
viscera  (stomach,  intestine,  omentum)  and  in  ovarian 
cysts  ;  in  the  thyroid  gland  the  change  may  occur 
to  an  excessive  extent  and  constitute  one  variety  of 
goitre.  Colloid  degeneration  was  formerly  confused 
with  mucoid  change  ;  the  material  however  differs 
from  mucin  in  being  somewhat  less  fluid,  in  forming 
a  precipitate  with  acetic  acid,  and  in  containing  a 
certain  amount  of  sulphur.  It  first  appears  within  the 
cells  as  transparent  drops  ;  gradually  the  cell  becomes 
distended  with  the  new  material,  the  nucleus  and  pro- 
toplasm disappear,  and  the  colloid  substance  coales- 
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ces  into  large  shining  masses  that  may  present  under 
the  microscope  a  concentrically  laminated  appear- 
ance. To  the  naked  eye  the  affected  tissue  appears 
studded  with  minute  shining  points.  Colloid  offers 
no  characteristic  staining  reaction,  and  is  gelatinous 
in  consistency  when  fresh  ;  when  treated  with  alcohol 
it  becomes  tough  or  brittle.  Tumours  which  are  the 
seat  of  colloid  change  tend  to  grow  slowly  and  may 
attain  a  large  size.  Softening  of  the  colloid  masses 
may  give  rise  to  the  formation  of  cysts.  The  cause 
of  the  change  is  unknown. 

6.  Mucoid  degeneration  is  found  physio- 
logically in  the  cells  of  the  umbilical  cord  (Wharton's 
jelly)  and  in  certain  cells  of  mucous  membranes 
(goblet-cells)  which  break  down  into  mucous  material, 
and  thus  keep  the  surface  moist.  In  catarrhal 
states  of  mucous  membranes  the  change  occurs  to  a 
greatly  increased  extent,  giving  rise  to  the  charac- 
teristic secretion  seen  in  coryza,  bronchitis,  or 
cystitis.  This  form  of  degeneration  is  also  met  with 
in  tumours  (myxoma,  myxosarcoma),  and  in  ovarian 
cysts  ;  and  as  a  senile  change  in  cartilage  and  bone. 
The  affected  cells  first  contain  within  them  drops  of 
clear  mucus  :  these  drops  increase  in  size,  and  the 
whole  cell  is  ultimately  converted  into  the  new 
material.  In  other  cases,  the  intercellular  sub- 
stance is  the  seat  of  the  change.  Tissues  thus 
degenerated  are  transformed  into  a  soft  jelly-like 
substance,  which  is  colourless  and  transparent,  or 
may  have  a  pink  colour  due  to  the  presence  of 
blood.  Cysts  may  be  formed  by  softening  of  the 
mucoid  material.  In  the  disease  known  as  myxoe- 
dema,  it  was  originally  stated  that  the  subcutaneous 
tissues  contained  an  excess  of  mucin,  but  this  view 
is  not  now  generally  accepted. 

7.  Pigmentary  degeneration  occurs  princi- 
pally in  the  cardiac  muscle,  constituting  the 
condition  known  as  '  Brown  Atrophy  of  the  Heart.' 
The  muscle-fibres  waste,  the  protoplasm  breaking 
down  into  masses  of  brownish  pigment,  which  are 
seen  scattered  throughout  the  fibres  or  grouped 
round  the  nucleus.  The  condition  is  met  with  in 
old  persons  or  in  the  course  of  wasting  diseases,  and 
may  be  associated  with  some  fatty  degeneration. 
See  Pigmentation. 

8.  Calcareous  degeneration. — 5«e  Concre- 
tions. 

9.  Fibroid  degeneration.— This  term  is 
sometimes  applied  to  any  condition  in  which  the 
essential  cells  of  an  organ  atrophy,  and  are  replaced 
by  fibrous  tissue.  The  best  example  of  this  occurs 
in  the  heart  (see  Heart,  Fibroid  Disease  of), 
when  the  coronary  arteries  are  narrowed  by  athe- 
roma, and  the  blood-supply  to  the  myocardium  is 
thus  rendered  insufficient.  Under  these  circum- 
stances the  muscle-fibres  become  fatty,  die,  and  are 
absorbed,  their  place  being  taken  by  an  increased 
growth  of  the  connective  tissue  of  the  part,  the  cells 
of  which  are  less  highly  organised  and  are  therefore 
able  to  live  on  a  smaller  supply  of  nutriment.  The 
process  is  in  reality  one  of  repair  (cicatrisation), 
secondary  to  degeneration  of  the  muscular  elements. 
A  similar  process  is  seen  in  the  central  nervous 
system  following  upon  degeneration  of  special  tracts 
of  fibres.  W.  Cecil  Bosanquet. 

DEGLUTITION,  Disorders  of.— Synon.  : 
Dysphagia  ;  Disturbances  of  Swallowing ;  Fr. 
Troubles  de  la  Di-glitiitio)i  ;  Ger.  Sidriingen  des 
Schhickcns. 

All  affections  of  the  throat  modify  in  some  way 


the  power  of  swallowing,  and  may  thus  render  the 
act  of  deglutition  painful  and  difficult.  Thus  : — i. 
We  meet  with  it  as  one  of  the  symptoms  in  acute 
catarrh  of  the  pharynx,  in  tonsillitis,  and  in  ulcera- 
tion of  the  throat.  2.  Similarly,  diseases  of  the 
larynx  may  give  rise  to  disorders  of  deglutition  ; 
such  as  laryngitis,  inflammation  of  the  perichon- 
drium, and  laryngeal  polypi.  3.  Specific  diseases 
— for  example,  phthisis,  syphilis,  cancer,  scarlet 
fever,  measles,  and  croup — are  another  fertile 
cause  of  difficulty  of  swallowing,  owing  to  their 
affecting  the  throat  in  various  ways.  4.  So  also 
are  nervous  affections — for  instance,  post-diph- 
theritic paralysis,  hysterical  disorders,  general 
paralysis  of  the  insane,  progressive  muscular 
atrophy,  and  glosso-pharyngeal  paralysis.  5. 
Affections  of  the  salivary  glands,  such  as  parotitis, 
may  interfere  with  deglutition.  6.  CEsophageal 
disorders,  whether  functional,  or  causing  organic 
obstruction,  are  important  causes  of  dysphagia. 
7.  Difficulty  of  deglutition  may  result  from 
pressure  upon  some  part  of  the  oesophagus,  as  by  an 
aneurysm  of  the  thoracic  aorta,  a  solid  tumour, 
whether  malignant  or  benign,  or  a  retro-pharyngeal 
abscess.  8.  It  may  be  set  up  by  the  character  of 
substances  swallowed — e.g.  when  these  are  irritant, 
corrosive,  or  very  hot.  All  these  causes,  though 
in  different  degree,  offer  some  impediment  to  the 
act  of  deglutition. 

Symptoms. — Difficulty  in  the  act  of  swallowing 
is  the  essential  symptom  :  this  is  often  accompanied 
by  pain  ;  indeed  not  infrequently,  in  cases  of  in- 
flammation of  neighbouring  structures,  swallowing 
is  difficult  only  because  it  is  painful.  When  the 
calibre  of  this  portion  of  the  alimentary  canal  is 
reduced  by  disease  affecting  its  own  structure,  or 
when  it  is  subjected  to  pressure  by  an  aneur3'sm  or 
by  morbid  growth,  a  mechanical  impediment  is  set 
up,  which  necessitates  a  certain  amount  of  volun- 
tary effort  to  accomplish  the  act.  This  supple- 
mentary aid  is  usually  sufficient  to  propel  the  Ijolus 
onwards  ;  and  deglutition,  though  slower  than  in 
health,  and  usually  attended  with  pain,  may  be 
successfully  performed.  It  occasionally  happens, 
however,  that  the  obstruction  is  so  great  as  to 
prevent  the  passage  of  at  least  the  larger  portion  ot 
the  food  downwards,  and  regurgitation  takes  place 
through  the  mouth  or  nostrils. 

A  similar  result  is  brought  about  when  paralj'sis 
affects  any  portion  of  the  muscular  structures  con- 
cerned in  the  act  of  swallowing,  but  obviously  in  a 
different  manner.  For  example,  in  post-diph- 
theritic paralysis,  in  consequence  of  the  implication 
of  the  soft  palate  and  neighbouring  structures  in  this 
loss  of  power,  the  food,  instead  of  passing  into  the 
gullet,  returns  through  the  posterior  nares. 

The  dysphagia  due  to  spasm  of  the  pharynx  or 
cesophagus  in  neurotic  persons  differs  from  those 
forms  already  described  in  the  inconstancy  of  its 
occurrence  and  the  variability  of  its  position. 

For  the  examination  of  the  oesophagus  see 
QisoPHAGUS,  Diseases  of. 

Treatment. — This  will  manifestly  depend  upon 
the  recognition  of  the  cause  which  gives  rise  to  the 
impediment  in  swallowing.  Cases  of  simple  catarrh 
of  the  mucous  membrane  of  the  throat,  and  those 
produced  by  the  action  of  irritant  substances 
generally,  yield,  after  a  short  interval,  to  the  use 
of  bland  articles  of  diet  and  demulcents,  such  as 
olive  oil,  milk,  linseed  tea,  &c.  It  must,  however, 
be  borne  in  mind  that  permanent  stricture  of  the 
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oesophagus  may  be  the  result  of  causes  such  as 
those  last  mentioned.  Of  course,  when  post- 
pharyngeal or  other  form  of  abscess  is  the  cause  of 
the  dysphagia,  the  evacuation  of  its  contents  will 
give  immediate  relief.  In  dysphagia  dependent 
upon  diminution  of  the  calibre  of  the  oesophagus, 
the  question  of  its  treatment  by  the  use  of  bougies, 
stomach-tubes,  and  surgical  interference  should  be 
considered.    See  Qisoi'HAGUS,  Diseases  of. 

The  dysphagia  dependent  upon  specific  disorders 
of  the  larynx,  such  as  that  occasioned  by  phthisis, 
syphilis,  or  cancer,  may  often  be  greatly  mitigated 
by  the  use  of  warm  medicated  sprays  containing 
sedative  drugs,  such  as  bromide  of  ammonium, 
opium,  or  chlorine-water  ;  a  15  or  20  per  cent, 
solution  of  menthol  in  liquid  vaseline  or  olive  oil, 
injected  into  the  larynx  and  pharynx  ;  also  a  4  per 
cent,  solution  of  cocaine.  In  cases  of  a  nervous 
origin,  the  treatment  must  bear  reference  to  the 
general  nervous  disorder  of  which  the  dysphagia 
is  but  a  symptom.  Hysterical  dysphagia  may  occa- 
sionally be  removed  by  the  application  of  galvanism 
in  the  neighbourhood  of  the  oesophagus.  Post-diph- 
theritic dysphagia  usually  disappears  as  the  health 
of  the  patient  improves,  and  is  to  be  treated  by 
the  administration  of  nervine  tonics,  such  as  strych- 
nine, iron,  and  quinine. 

The  food  should  be  of  semi-solid  consistence, 
concentrated,  and  small  in  bulk — e.g.  iced  milk, 
cream-ice,  jellies,  switched  egg  or  the  unbroken 
raw  egg,  custard,  and  oysters. 

C.  MUIRHEAD. 

DELHI  SORE,  or  BOIL.— .S'tr  Oriental 
Sore. 

DELIRIUM  (de/ira,  I  rave).— A  derangement  of 
consciousness,  characterised  by  incoherence  of 
thought,  and  evidenced  by  various  expressions  and 
actions.    See  CoNSCloiTsNESS,  Disorders  of. 

DELIRIUM  TREMENS  {Mi/  'in///  t/'e//ie//s, 
trembling  delirium). — A  form  of  acute  alcoholism, 
chiefly  characterised  by  delirium  and  tremors.  See 
Alcoholism. 

DELUSION  (dehido,  I  deceive).— An  unfounded 
belief  in  regard  to  some  fact  or  occurrence  which 
almost  invariably  concerns  the  patient,  and  of  the 
falsity  of  which  he  cannot  be  persuaded,  either  by 
the  evidence  of  his  senses,  by  his  own  knowledge 
and  experience,  or  by  the  declarations  of  others. 
Such  delusions,  when  distinguished  from  merely 
erroneous  judgments  upon  complicated  or  abstract 
questions,  generally  indicate  insanity.  See  Con- 
sciousness, Disorders  of;  and  Insanity,  De- 
lusional. 

DEMENTIA  {ele,  without;  and  ///e//s,  a  mind). 
Synon.:  Fr.  Dei//e/iee\  Ger.  Biodsi////. 

Definition. — A  mental  weakness,  a  deficiency 
or  suspension  of  mental  power  rather  than  an  aberra- 
tion. It  may  be  pri//ia/yi.\\A  curable,  or  seco/ida/y 
and  for  the  most  part  incurable,  depending  on  brain- 
disease,  chronic  alcoholism,  or  chronic  insanity  ;  it 
may  be  the  result  of  disease  in  infancy  or  of  senile 
decay,  or  may  be  congenital  and  is  then  termed 
Idiocy. 

I.  Acute  Primary  Dementia.— This  has  also 
been  called  Sli/po/-  ivith  De///eiitia,  and  has  been 
confounded  with  Stupo/-  with  Melancholia  {//lelan- 
(hoha  i!i///  it/ipo/-e),  a  different  disorder,  occurring 
at  a  different  age.    It  comes  on  rapidly,  is  marked 


by  profound  vacuity  and  loss  of  mental  power,  yet 
passes  away  leaving  the  patient  sane  as  before. 

^Etiology. — The  patients  are  young  persons, 
boys  and  girls, — more  frequently  girls.  The  com- 
plaint is  seldom  seen  in  any  case  beyond  the  age  of 
thirty,  and  chiefly  in  those  under  twenty.  It  seems 
to  be  a  collapse  of  all  mental  power,  due  to  great 
physical  weakness  and  deficient  nerve-force.  Owing 
to  imperfect  development,  to  bad  food  and  living, 
or  to  the  patients  having  outgrown  their  strength, 
the  mental  condition  becomes  so  weakened  that, 
with  or  without  some  moral  cause,  as  a  fright  or  a 
scolding  or  something  apparently  more  trivial,  or 
after  some  illness  slight  or  severe,  they  suddenly  or 
gradually  present  that  condition  which  is  now  to  be 
described.  If  the  immediate  exciting  cause  is  some 
mental  shock  or  fright,  the  symptoms  may  come  on 
rapidly.  If  they  are  due  to  ill-health  or  some 
protracted  exhausting  occupation,  the  access  may  be 
gradual  ;  and  if  they  are  set  down  to  sulkiness, 
temper,  or  idleness,  the  measures  adopted  for  the 
correction  of  the  latter  may  quickly  indicate  the  real 
state  of  things. 

Symptoms. — Nothing  can  appear  more  hopeless 
than  the  appearance  many  of  these  patients  present. 
The  face  is  vacant,  with  a  fatuous  grin,  and  often 
the  saliva  dribbles  continuously.  The  sufferer  sits 
motionless  and  lost,  or  automatically  wags  the  head, 
snaps  the  jaws,  or  moves  the  limbs  for  hours 
together,  unconscious  of  fatigue.  Or  if  a  limb  is 
placed  in  any  position,  it  is  retained  there  for  a  time 
in  a  way  that  no  effort  of  will  could  accomplish. 
There  may  be  a  repetition  of  some  word  or  sentence, 
but  all  conversation  is  abolished,  and  the  patient 
has  to  be  fed,  washed,  and  tended  like  a  baby. 

The  physical  condition  of  these  patients  is  peculiar, 
and  corresponds  closely  to  the  mental.  The  heart's 
action  and  the  circulation  are  so  reduced  in  strength 
that  the  blood  in  the  extremities  is  stagnant.  Hands 
and  feet  are  blue  with  cold  even  in  the  heat  of 
summer.  In  cold  weather  they  are  covered  with 
chilblains,  and  great  care  must  be  taken,  otherwise 
these  will  give  rise  to  obstinate  sores.  The  tongue 
is  pale  and  flabby.  The  pupils  are  dilated.  There 
is  no  rapid  emaciation,  for  the  waste  here  is  not 
great  ;  neither  is  sleep  absent,  as  in  mania,  but  it  is 
irregular  and  uncertain. 

Pathology.  —  The  external  physical  manifesta- 
tions sufficiently  indicate  the  condition  of  the  brain 
in  these  patients.  It  is  the  very  opposite  of  that  in 
acute  sthenic  delirious  mania.  In  the  latter  there  is 
an  excessive  discharge  of  nervous  force,  a  hyperiemic 
state  of  brain,  and  rapid  brain-circulation  ;  the  whole 
leading  in  a  short  time  to  death  by  exhaustion,  if 
relief  does  not  come.  In  acute  dementia  we  see  the 
very  opposite.  The  brain -action  is  reduced  to  the 
lowest  point,  and  the  circulation  is  stagnant,  as  in 
the  extremities,  giving  rise  to  passive  congestion 
and  cedema. 

Course,  Terminations,  and  Prognosis. —  In 
acute  dementia  there  is  no  sudden  exhaustion  ;  but 
death,  if  it  occur,  is  caused,  not  by  the  brain-disease, 
but  by  a  general  failure  of  the  bodily  strength  or  by 
some  low  form  of  lung-disease — phthisis,  pneumonia, 
or  gangrene.  Death,  however,  in  this  disorder,  is 
the  exception.  When  taken  in  time  and  properly 
treated,  the  majority  of  these  seemingly  hopeless 
cases  recover,  and  recover  perfectly. 

Treatment. — The  treatment  of  acute  dementia 
may  be  carried  out  in  a  family,  or  even  at  home,  if 
means  are  ample,  and  if  the  necessary  measures  are 
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strictly  enforced.  But  it  may  be  necessary  to  feed 
the  patient  by  force,  and  that  for  a  considerable 
time,  and  relations  do  not  always  care  to  enforce 
this  to  the  extent  required.  Abundant  nutrition  is 
imperatively  demanded  in  order  to  restore  the  force 
that  is  so  greatly  in  default  ;  and  unless  abundant 
nutrition  is  administered,  there  will  be  no  recovery, 
but  the  patient  will  die,  or  sink  into  permanent 
dementia.  There  is  not,  as  a  rule,  violent  resistance 
to  food,  but  it  may  be  kept  in  the  mouth  without 
being  swallowed,  and  care  must  be  taken  in  feeding, 
even  if  a  stomach-tube  be  not  necessary.  Food 
should  be  given  frequently,  and  so  a  habit  of  taking 
it  engendered.  Stimulants — wine  and  brandy — will 
be  necessary,  especially  in  the  early  stages.  Equally 
necessary  is  warmth  ;  an  amount  of  heat  is  required 
which  to  those  in  health  would  be  oppressive,  for 
the  greatest  heat  of  summer  fails  to  warm  the  hands 
and  feet.  Warm  clothing  must  be  provided,  and 
the  circulation  aided  by  a  short  sharp  shower-bath, 
cold  or  tepid,  and  plenty  of  friction  afterwards. 
Exercise  is  useful  for  the  same  purpose,  but  this  is 
to  be  taken  under  proper  supervision,  for  it  must 
not  be  fatiguing,  and  due  regard  ought  to  be  had  to 
the  debilitated  state  of  the  individual.  In  addition 
to  the  stimulus  of  the  shower-bath,  that  of  electricity 
is  of  great  use  in  acute  dementia.  Here,  and  in 
certain  cases  of  melancholia,  marked  benefit  follows 
the  application  of  the  continuous  current.  Of  drugs 
the  most  useful  appear  to  be  iron  and  quinine.  The 
former,  in  this  as  in  almost  every  form  of  insanity, 
is  a  most  valuable  tonic  :  the  choice  of  the  particular 
preparation  should  depend  upon  the  state  of  the 
patient  at  the  time. 

2.  Secondary  Dementia. — This  is  a  sequel 
of  some  prior  disorder,  and  with  rare  exceptions 
incurable,  though  there  may  be  some  amelioration. 

a.  It  may  be  due  to  fits,  brain-disorder,  or  injury 
in  infancy  or  childhood,  whereby  mental  develop- 
ment is  arrested  and  the  patient  never  attains  the 
standard  of  his  race. 

b.  It  is  often  the  termination  of  other  forms  of 
insanity,  as  mania,  melancholia,  or  general  paralysis. 
It  frequently  follows  an  attack  of  insanity  in  young 
people  who  are  strongly  predisposed  and  the  victims 
of  masturbation.  It  may  be  the  final  stage  of  those 
who  have  experienced  repeated  attacks  of  mania 
and  recovered  from  them.  At  length  they  fail  to 
rally,  and  sink  into  dementia. 

c.  It  may  be  the  outcome  of  chronic  alcoholism, 
loss  of  memory  being  the  first  symptom  of  a  pro- 
gressive dementia.  From  this  surprising  recoveries 
sometimes  occur  if  the  drinking  is  not  of  long 
standing  and  is  entirely  stopped. 

d.  It  may  be  caused  by  epileptic  attacks  if  they 
are  numerous,  and  here  also  loss  of  memory  is  often 
the  first  symptom.  If  the  epilepsy  ceases,  recovery 
or  great  improvement  may  take  place.  The 
dementia  will  vary  according  to  the  number  and 
severity  of  the  fits. 

e.  It  may  follow  apoplectic  seizures  where  there 
has  been  haemorrhage  or  softening.  The  prognosis 
here  is  very  unfavourable. 

/.  It  is  frequently  the  result  of  senile  decay.  The 
age  at  which  it  commences  will  vary  considerably, 
some  becoming  senile  prematurely,  worn  out  by  a 
hard  life  at  a  comparatively  early  age. 

Pathology. — The  morbid  appearances  in  those 
who  die  in  a  state  of  dementia  dift'er  according  to 
the  origin  of  the  disorder.  The  alcoholic  will 
differ  from  the  epileptic  (sec  Alcoholism  ;  Epi- 


lepsy). The  lesions  in  dementia  following  years 
of  insanity  will  not  be  the  same  as  those  of  old  age, 
but,  generally,  signs  will  be  found  of  old-standing 
disease  of  brain  and  vessels,  atrophy  of  convolutions, 
degeneration  of  cells,  thickening  of  membranes,  and 
increase  of  neuroglia.  See  Insanity,  Pathology 
and  Morbid  Anatomy  of. 

Treatment. — Though  most  patients  suffering 
from  chronic  secondary  dementia  are  incurable, 
much  may  often  be  done  to  improve  their  condition, 
if  through  carelessness  or  ignorance  this  has  been 
greatly  neglected.  Their  friends  think  that  nothing 
can  be  done  or  need  be  done,  and  they  are  allowed 
to  lie  in  bed,  often  in  a  filthy  condition,  or  roam 
about  and  get  into  mischief  for  want  of  care  and 
skilled  attendance.  Many  demented  patients  have 
far  more  mind  than  is  generally  imagined  by  the 
uninitiated,  and  can  be  taught  to  be  cleanly,  to  take 
their  meals  in  an  orderly  fashion,  and  to  keep  them- 
selves tolerably  neat.  They  are  susceptible  of 
amusement,  and  open  to  reward  for  good  behaviour. 
The  vital  powers  of  demented  patients  are  low,  and 
they  suffer  much  from  cold.  In  winter  their  minds, 
like  their  bodies,  are  enfeebled,  and  with  warm 
weather  they  recover  somewhat  of  their  energy. 
There  is  a  tendency  in  many  of  these  patients, 
especially  women,  to  become  very  fat,  and  in  this 
condition  they  are  subject  to  bronchitis,  and  may 
succumb  to  acute  attacks  of  this  disorder.  They 
require  warmth  and  good  diet,  for  it  is  difficult 
to  make  them  take  sufficient  exercise. 

G.  F.  Blandford. 

DEMODEX  (St/iUo's,  fat  ;  and  StjI,  a  worm).— 

See  Acarus. 

DEMULCENTS  (demulceo,  I  stroke  softly). 

Definition. — Substances  which  soften,  protect, 
and  soothe  mucous  membranes.  They  are  generally 
of  a  mucilaginous  character.  When  applied  to  the 
skin  tbey  are  termed  emollients. 

Enumeration. — The  demulcents  in  ordinary 
use  are  :  Linseed-tea,  Gum,  Starch,  Bread,  Honey, 
Figs  ;  Linseed,  Almond,  and  Olive  Oil ;  Glycerine, 
Barley  Water,  White-of-Egg,  Gelatine,  and  Isin- 
glass. 

Action. — The  chief  action  of  demulcents  is  a 
mechanical  one,  in  forming  a  smooth  soft  coating 
for  an  inflamed  mucous  membrane,  and  thus  pro- 
tecting it  from  external  irritation. 

T.  Lauder  Brunton. 

DENDRONS. — The  processes  of  a  nerve-cell, 
other  than  the  axon,  are  called  detidrons.  The 
dendrons  are  the  channels  by  which  impulses  are 
conveyed  to  the  cell.  The  branches  of  the  dendrons 
are  called  dendrites. 

DENGUE  Synon.  :     Dandy     Fever  (West 

Indies)  ;  Three-day  Fever  ;  Break-bone  Fever  ; 
Fr.  and  Ger.  Dengue. 

Definition. — An  infectious  eruptive  fever ; 
commencing  suddenly  ;  and  characterised  by  severe 
pain  in  the  head  and  eyeballs,  swelling  and  pain  in 
the  muscles  and  joints — prone  to  shift  suddenly 
from  joint  to  joint  ;  a  primary  diffuse  erythematous 
and  secondary  rubeoloid  eruption  :  catarrhal  sym- 
ptoms, sore-throat,  and  congested  conjunctiva;. 

Natural  History  and  Geographical  Dis- 
tribution.—  Dengue  occurs  epidemically  and 
sporadically  in  India,  Burmah,  Persia,  Asia  Minor, 
Syria,  Egypt  and  other  parts  of  Africa,  North  and 
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South  America,  the  West  Indies,  and  Australia. 
Epidemic  visitations  of  dengue,  extending  over 
wide  tracts  of  country,  occur  at  considerable  inter- 
vals. In  suddenness  of  appearance  and  rapidity  of 
diffusion  these  epidemics  resemble  influenza. 

Symptoms. — Dengue  attacks  persons  of  all  ages, 
from  infancy  to  extreme  old  age.  The  character- 
istic symptoms  are  the  presence  of  severe  continuous 
arthritic  and  muscular  pains  ;  great  debility  and 
prostration  ;  the  occurrence  of  an  initial  scarlet 
and  a  terminal  rubeoloid  rash  ;  fever,  which  is 
subject  to  remission  and  recurrence — the  primary 
and  secondary  fevers ;  the  possibility  that  con- 
valescence may  l)e  tedious  and  painful,  and  compli- 
cated by  the  continuance  of  general  cachexia,  pain 
and  swelling  of  joints,  enlargement  of  glands, 
orchitis,  weakness  of  eyes,  deafness,  visceral  dis- 
ease (such  as  diarrhoea  or  dysentery  of  a  chronic 
and  intractable  character,  and  hepatic  derange- 
ment), boils,  carbuncles,  and  perhaps  insanity.  In 
the  female,  uterine  ha;morrhage  and  miscarriage 
may  occur. 

The  invasion  of  dengue  is  usually  sudden,  the 
patient  feeling  well  up  to  the  period  of  attack. 
The  earliest  symptom  is  severe  pain  in  some  joint, 
probably  of  a  finger,  which  rapidly  extends  to  all 
the  other  joints  and  bones  :  this  pain  during 
the  progress  of  the  disease  often  passes  from  one 
joint  to  the  other  by  an  unexplained  process.  Some- 
times there  is  a  period  of  preliminary  malaise,  of 
one  or  more  days'  duration,  marked  more  especially 
by  pains  in  the  body,  limbs,  and  joints — notably  of 
the  fingers  and  toes.  The  attack  is  often,  however, 
strikingly  sudden.  In  some  epidemics  certain 
phenomena  are  more  prominently  marked  than 
others. 

The  fever  is  accompanied  by  redness  of  the  face, 
which  is  puffy  and  swollen  ;  sore-throat  ;  congested 
conjunctiva;  ;  and  a  general  redness,  extending  over 
the  whole  body.  The  tongue  is  red  at  the  tip  and 
edges,  and  loaded  with  white  fur,  through  which 
the  red  papilkt  protrude.  The  pulse  is  rapid, 
ranging  from  100  to  120,  or  even  140;  respiration 
is  hurried  ;  and  the  temperature  rises  to  103°  or 
even  105°  F.  These  symptoms  mark  the  occur- 
rence of  the  initial  fever  and  rash,  and  endure  for  a 
period  varying  from  twenty-four  to  forty-eight 
hours.  After  this  the  rash  disappears  ;  the  fever 
subsides  ;  and  the  remission  lasts  for  a  period  of 
two,  three,  or  four  days.  A  slight  and  brief  recur- 
rence of  febrile  symptoms  then  takes  place,  accom- 
panied by  the  second  or  terminal  rash.  This 
difters  in  character  from  the  first,  resembling  a 
rubeola,  often  showing  itself  first  on  the  palms  of 
the  hands,  and  in  some  cases  resulting  in  profuse 
furfuraceous  desquamation  of  the  cuticle,  which, 
however,  may  sometimes  be  so  slight  as  to  be  barely 
perceptible.  These  symptoms  gradually  subside, 
leaving  the  patient  weak,  exhausted,  and  often  still 
tortured  by  swelling  and  pain  of  the  joints,  espe- 
cially the  smaller  ones,  which  may  continue  in  this 
state  for  weeks,  making  convalescence  tedious  and 
painful.  In  rare  instances  there  may  be  repeated 
relapses,  prolonging  the  suffering  and  protracting 
recovery. 

Varieties. — The  symptoms  vary  in  different 
cases,  as  to  the  character  of  the  rash,  the  tempera- 
ture, and  the  muscular  or  osseous  pains. 

The  rash  not  only  varies  considerably  in  colour, 
character,  and  duration,  but  it  is  sometimes  almost 
absent ;  in  other  cases  it  is  attended  with  so  much 


hyperemia  and  action  of  the  skin  that  excessive 
desquamation  results.  This  hyperemia  also  some- 
times expresses  itself  by  htemorrhage  from  the 
mouth,  nose,  bowels,  and  uterus. 

The  fever  is  sometimes  accompanied  by  delirium, 
or  in  children  by  convulsions  ;  in  the  latter,  indeed, 
these  occasionally  initiate  the  disease. 

Course,  Duration,  and  Complications.— 
The  period  of  inctihalion  of  dengue  is  probalsly 
from  one  to  six  days. 

In  simple  and  uncomplicated  cases  the  average 
period  for  the  diLration  of  the  disease  may  be  taken 
as  about  eight  days  ;  but  it  is  frequently  prolonged 
over  weeks,  and  recovery  is  slow  and  painful  ;  the 
constitution  often  being  so  much  shattered  that 
complete  restoration  to  strength  and  vigour  does  not 
occur  for  months.  It  is  rarely  fatal.  Kecurrences 
of  the  disease  during  the  same  or  subsequent  epi- 
demics are  not  infretjuent. 

Some  of  the  sequela-  already  mentioned  may 
remain  to  torture  the  patient  and  retard  his  re- 
covery. Albumen  is  occasionally  present  in  the 
urine  ;  but  it  is  not,  as  in  scarlatina,  especially  in 
the  cases  of  children,  a  frequent  or  dangerous  result 
of  the  disease. 

Diagnosis. — The  distinction  betwixt  scarlatina 
and  dengue  is  well  marked  ;  though  during  the 
outset  there  is  considerable  resemblance  between  the 
two  diseases.  There  is  a  high  temperature  at  first 
in  both,  but  it  is  more  quickly  attained,  and  is 
transient  in  dengue  ;  in  scarlatina  it  endures  for 
several  days,  while  in  dengue  the  fastigium  gives  a 
temperature  of  103°  F.,  or  even  up  to  105°  or  107°, 
and,  this  being  attained,  it  rapidly  declines.  It  is 
exceptional  to  find  a  temperature  above  102^ 
maintained  in  dengue.  In  scarlatina  the  period 
of  decline  extends  over  several  days,  and  is  marked 
by  slight  exacerbations  in  the  evening.  In  dengue 
it  occupies  a  few  hours,  and  the  temperature  may 
even  fall  below  the  normal.  The  severe  muscular 
and  arthritic  pains  of  dengue  do  not  occur  in 
scarlatina  ;  and  the  pulse  in  the  latter  is  much  more 
rapid  during  the  early  stages  than  in  the  former. 
There  is  no  secondary  fever  and  rubeoloid  eruption 
in  scarlet  fever  ;  in  dengue  the  throat  symptoms 
are  insignificant,  and  desquamation,  when  present, 
does  not  occur  in  large  flakes  as  in  scarlet  fever. 
Dengue  is  strictly  a  disease  of  warm  climates  ; 
scarlet  fever  of  cold  or  temperate  climates,  rapidly 
dying  out  in  the  tropics. 

Prognosis. — An  attack  of  dengue  does  not  con- 
fer absolute  protection  from  a  recurrence  of  the 
disease,  though  it  does  so  to  a  great  extent. 

Treatment. — The  treatment  is  simple,  and  if 
judiciously  directed  mitigates  the  sufferings,  and 
materially  aids  recovery. 

Purgatives  aggravate  the  suffering  by  the  mus- 
cular movements  necessarily  induced,  and  should  be 
avoided.  Salines,  such  as  the  acetate  of  ammonium , 
or  citrate  of  potassium,  with  spirit  of  nitrous  ether, 
combined  with  aconite,  are  good  during  the  pyrexia. 
In  cases  of  very  high  temperature  (105°  to  107°) 
Dr.  Charles  suggests  cold  sponging  as  beneficial  ;  he 
recommends  it  when  105°  is  reached.  The  danger  to 
life  of  such  a  high  temperature  during  the  intense  heat 
of  the  hot  months  in  India  is  great  ;  and  it  is  then 
that  cold  sponging  or  the  cold  bath  is  indicated. 
Antipyrine,  or  phenacetin,  relieves  headache  and 
lowers  temperature,  and  may  be  used  with  discre- 
tion. 

During    convalescence    tonics   and   a  carefully 
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regulated  nutritious  diet  are  indicated.  Depletive 
measures  must  be  avoided.  The  tonics  should  be 
of  the  bitter  vegetable  kind,  such  as  gentian  and 
calumba  ;  with  these  may  be  combined  a  small 
quantity  of  quinine,  with  a  mineral  acid  ;  or, 
in  some  cases,  the  diluted  phosphoric  acid,  combined 
with  nux  vomica  or  small  doses  of  strychnine. 

Alkalies,  colchicum,  and  salicylates  have  little,  if 
any,  effect  in  relieving  the  pains  of  dengue. 
•  As  to  wines,  claret  is  probably  the  best,  but 
others  may  be  given. 

For  the  irritation  of  the  skin,  which  is  sometimes 
very  troublesome,  the  application  of  camphorated 
oil  and  the  use  of  warm  baths  have  been  suggested. 

As  in  so  many  other  diseases,  especially  those 
that  affect  Europeans  in  tropical  climates,  complete 
restoration  to  health  is  promoted  by  change  of  air  ; 
and  in  severe  cases  return  to  the  patient's  native 
climate  for  a  season  is  desirable. 

Joseph  Fayrer. 
Patrick  Manson. 

DENTITION,  Disorders  of.— Synon.  :  Teeth- 
ing ;  Fr.  Troubles  de  la  Dentition  ;  Ger.  Zahming. 

General  Remarks. — The  period  of  cutting  the 
teeth  has  been  always  recognised  as  a  critical  time, 
during  which  the  health  of  young  children  is  espe- 
cially liable  to  become  disturbed  ;  and  it  has  been  a 
common  practice  among  mothers  to  attribute  every 
illness  occurring  in  early  life,  from  the  irritation  of 
.scabies  to  the  distortions  of  rickets,  to  the  same 
baneful  influence.  The  evolution  of  the  milk-teeth 
is  no  doubt  attended  with  some  irritation,  especiall}' 
as  at  this  period  the  follicular  apparatus  of  the  in- 
testines is  undergoing  considerable  development ; 
and  we  know  that,  on  account  of  the  impressibility 
of  the  nervous  system  in  young  children,  any  irrita- 
tion is  apt  to  be  followed  by  general  disturbance 
It  is  no  doubt  also  the  case  that  local  functional 
derangements  are  frequent  at  this  period,  but  it  is 
often  unfair  to  attribute  these  directly  to  the  irrita- 
tion of  an  advancing  tooth.  One  of  the  most 
common  direct  results  of  teething  is  pyrexia,  which 
may  be  intense  ;  and  a  feverish  child  is  particularly 
.susceptible  to  impressions  of  cold,  and  to  the  irrita- 
tion of  unsuitable  food.  Catarrhal  attacks  coming 
on  at  this  time  need  not  be  therefore  the  immediate 
result  of  the  condition  of  the  gum.  It  is  at  least 
admissible  to  attribute  them  to  the  ordinary  causes 
of  such  derangements,  acting  upon  a  body  rendered 
for  the  time  particularly  susceptible  to  injurious 
influences.  This  view  is  supported  by  the  fact  that 
diarrhoea,  which  is  a  very  common  complication  of 
dentition,  is  especially  frequent  during  the  warmer 
months,  when  the  temperature  is  apt  to  undergo 
rapid  variations,  while  the  dress  of  the  child  remains 
unchanged  ;  and  is  far  less  common  during  the 
winter,  when  the  temperature  is  more  uniform,  and 
the  child  is  more  carefully  guarded  against  the  cold. 

As  a  rule,  the  first  milk-tooth  appears  in  the 
seventh  month  after  birth  ;  but  dentition  may  begin 
at  an  earlier  period.  It  is  not  rare  for  an  infant  to 
cut  a  tooth  at  the  age  of  four  months  ;  and  occa- 
sionally at  the  time  of  birth  one  tooth  is  found  to 
be  already  through  the  gum.  In  cases  where  the 
ordinary  time  of  teething  is  anticipated,  a  pause 
generally  ensues  after  the  appearance  of  one  or  two 
teeth,  and  further  dentition  is  delayed  until  the 
usual  age.  Thus  syphilitic  children  and  children 
prone  to  tuberculosis  cut  their  teeth  early,  while 
in  rickety  children  the  teeth  are  very  slow  to  appear. 


In  the  majority  of  cases  the  teeth  pierce  the  gum 
in  the  following  order  :  lower  central  incisors,  upper 
central  incisors,  upper  lateral  incisors,  lower  lateral 
incisors,  first  molars,  canines,  back  molars.  A  child 
of  twelve  months  old  should  have  eight  teeth  and 
be  cutting  his  first  molars  ;  and  the  whole  number 
(twenty)  should  be  through  the  gums  soon  after  the 
end  of  the  second  year.  The  order  given  above  is 
frequently  departed  from.  The  incisors,  in  parti- 
cular, are  often  cut  irregularly,  and  it  is  not  rare  for 
the  molars  also  to  appear  out  of  their  proper  order. 
A  double  tooth  will  often  be  seen  to  precede  the 
lateral  incisors,  and  may  indeed  in  exceptional  cases 
be  the  first  tooth  to  appear  through  the  gum.  The 
canines  seldom  or  never  precede  the  first  molars. 

Variations  may  also  be  met  with  in  the  number 
of  teeth  cut  in  the  first  dentition,  for  the  full  number 
of  twenty  may  not  be  reached.  Thus,  the  lower 
lateral  incisors  may  be  absent,  or  the  whole  of  the 
canines  be  missing  in  cases  where  the  other  teeth 
have  been  cut  with  regularity  and  dentition  has  ap- 
parently come  to  an  end.  On  the  other  hand, 
instead  of  too  few  teeth  there  may  be  too  many  : 
five  perfect  incisors  in  the  lower  jaw  is  a  not  un- 
common phenomenon. 

Some  infants  suffer  more  than  others  from  the 
cutting  of  a  tooth,  and  it  is  not  always  in  cases 
where  the  eruption  of  the  teeth  has  been  delayed 
that  dentition,  when  it  occurs,  is  attended  with 
special  discomfort.  On  the  contrary,  in  severe 
rickets,  where  the  delay  is  great,  the  teeth  are  often 
cut  with  singular  ease. 

The  second  dentition  begins  at  about  the  sixth 
year.  The  permanent  teeth  are  cut  with  more  regu- 
larity than  is  the  case  with  the  earlier  crop.  The 
first  to  be  seen  are  usually  four  molars,  which  appear 
behind  the  last  of  the  temporary  teeth.  Next  come 
the  central  incisors  at  about  the  eighth  year  ;  the 
lateral  incisors  at  about  the  ninth  ;  the  first  and 
second  bicuspids,  in  the  place  of  the  temporary 
molars,  at  the  tenth  and  eleventh ;  the  canines 
between  the  twelfth  and  thirteenth  ;  and  the  second 
molars  at  about  the  time  of  puberty.  The  last  four 
permanent  molars  are  cut  later. 

•Symptoms. — The  phenomena  which  may  be 
looked  upon  as  natural  to  the  first  dentition  are 
salivation ;  sweUing  of  the  gum,  which  becomes 
more  and  more  tense,  hot,  and  painful ;  slight 
general  pyrexia,  with  flushing  of  one  or  both  cheeks  ; 
irritability  of  temper  ;  and  some  degree  of  restless- 
ness at  night.  These  all  subside  when  the  point  of 
the  tooth  appears  through  the  gum.  The  complica- 
tions not  necessarily  attendant  upon  the  process  are 
high  fever  ;  inflammation  of  the  mouth  and  aphthre  ; 
vomiting  (gastric  catarrh)  ;  diarrhoea  (intestinal 
catarrh)  ;  cough  (pulmonary  catarrh) ;  otitis,  with 
purulent  discharge  from  the  auditory  meatus  ;  various 
eruptions  of  the  skin,  with,  sometimes,  swelling,  and 
even  suppuration  of  lymphatic  glands  ;  and  certain 
troubles  of  the  nervous  system,  such  as  convulsions, 
squinting,  (S:c. 

The  peculiarity  of  the  pyrexia  ot  dentition  is  its 
irregular  character.  It  is  often  higher  in  the  morn- 
ing than  at  night,  and  varies  in  intensity  in  a  remark- 
able manner  from  day  to  day.  A  temperature  of 
104°  F.  at  8  a.m.  is  not  at  all  uncommon  in  a 
teething  infant  ;  indeed  such  an  amount  of  fever  in 
the  morning  should  lead  us  at  once  to  inspect  the 
mouth,  as  few  diseases  are  marked  by  so  much 
pyrexia  at  that  hour  of  the  day.  We  must  not, 
however,  in  every  case  where  the  gums  are  swollen 
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and  tense,  rush  to  the  concUision  that  they  are  the 
sole  cause  of  the  symptoms,  for  the  mtist  serious  cere- 
bral disease  may  co-exist  with  the  eruption  of  a  tooth. 
Thus,  headache,  delirium,  vertigo,  startings,  twitch- 
ings,  and  convulsive  attacks,  may  merely  indicate 
functional  disturbance  of  the  brain  or  cord,  such  as 
is  common  to  many  disorders,  and  these  phenomena 
are  not  necessarily  symptomatic  of  cerebral  disease  ; 
but  if  the  bowels  become  obstinately  confined,  the 
pulse  slow  and  irregular,  and  the  respiration  unequal 
and  sighing  ;  and  if  in  addition  there  be  photo- 
phobia, with  suUenness  and  tendency  to  drowsiness, 
we  may  conclude  that  something  more  than  mere 
functional  derangement  is  present,  and  that  there 
is  every  reason  to  suspect  the  onset  of  tubercular 
meningitis. 

In  the  case  of  the  second  dentition  there  may 
also  be  digestive  derangement.  During  this  period 
the  child  is  subject  to  gastro-intestinal  catarrh,  and 
is  often  irritable  in  the  day  and  restless  at  night. 
Night  terrors  are  common,  and  he  m.ay  wake  up 
from  his  sleep  screaming  with  fright  at  some  horrible 
dream.  Moreover,  in  addition  to  the  discomfort 
arising  from  fermentation  of  food  and  acidity,  con- 
siderable loss  of  flesh  may  be  the  consequence  of 
digestive  derangement  if  long  continued. 

Treatment.— The  treatment  of  the  complica- 
tions which  occur  during  dentition  must  be  con- 
ducted upon  ordinary  principles.  Aphthaj  of  the 
mouth  are  readily  cured  by  the  administration  of 
rhubarb  and  soda,  and  the  application  to  the  mouth 
of  a  solution  of  chlorate  of  potassium  or  borax 
{ten  grains  to  the  ounce)  in  water,  sweetened  with 
glycerin.  Perfect  cleanliness  is  necessary,  and  the 
child's  mouth  should  be  washed  out  each  time  after 
taking  food  with  a  piece  of  soft  rag  dipped  in  warm 
water. 

Vomiting  is  best  checked  by  clearing  out  the 
stomach  wdth  an  emetic  of  ipecacuanha  wine,  giving 
a  teaspoonful  every  ten  minutes  until  sickness  is 
produced.  Afterwards,  a  few  grains  of  bicarbonate 
of  sodium  may  be  given  with  one  drop  of  liquor 
arsenicalis  in  a  teaspoonful  of  water  three  times  a 
day.  Diarrhcea  should  be  treated  on  the  same 
principle  :  first  a  dose  of  castor  oil  to  remove  irri- 
tating products  from  the  bowels  ;  then  a  mixture 
containing  chalk  and  catechu,  or  oxide  of  zinc  (one 
grain  to  the  dose).  If  afterwards  the  motions  con- 
tinue large,  pasty-looking,  and  offensive,  and  are 
passed  too  frequently  in  the  day,  one  drop  of  tinc- 
ture of  opium  may  be  added  to  the  mixture,  as  there 
is  usually  in  such  cases  too  rapid  peristaltic  action 
of  the  intestines.  In  the  case  of  either  of  these 
derangements  (vomiting  or  diarrhcea),  it  is  of  great 
importance  to  cover  the  abdomen  with  a  broad 
flannel  bandage  and  to  attend  to  the  warmth  of  the 
feet  and  legs.  The  diet  also  should  be  temporarily 
modified,  reducing  the  quantity  of  farinaceous 
matter  that  is  being  taken,  on  account  of  the  ten- 
dency to  acid  fermentation  of  food  which  is  set  up 
by  such  a  condition  of  the  alimentary  canal. 

A  catarrhal  condition  of  the  bowels  should  be 
cured  as  quickly  as  possible,  especially  during  denti- 
tion, for  at  this  time  the  susceptibility  to  chills  is 
heightened,  and  the  danger  of  severe  diarrhoea  being 
set  up  correspondingly  great.  In  some  cases  of 
teething,  where  the  lungs  as  well  as  the  bowels  are 
the  seat  of  catarrh,  and  there  is  a  risk  of  bronchitis, 
Trousseau  recommends  that  the  intestinal  derange- 
ment should  not  be  suddenly  put  an  end  to  ;  but 
even  in  these  cases  a  dose  of  castor  oil  may  be  safely 


given,  to  remove  irritating  matters  from  the  canal, 
for  any  irritation  of  the  bowels  is  apt  rather  to  in- 
crease than  to  diminish  pulmonary  mischief. 

Lancing  the  gums  is  a  practice  which  should  not 
be  pursued  indiscriminately.  If,  however,  there  be 
much  inflammation  and  swelling,  and  the  child 
seem  to  be  in  pain,  relief  may  be  obtained  by  lan- 
cing, but  in  this  case  the  object  is  merely  to  relieve 
tension.  In  the  case  of  convulsions  more  benefit  is 
to  be  gained  by  the  use  of  bromide  of  potassium, 
warm  baths,  cold  applications  to  the  head,  and  the 
gentle  action  of  a  mild  alterative  aperient. 

In  the  second  dentition,  care  should  be  taken  to 
keep  the  child's  feet  warm  and  his  body  properly 
protected  from  cold.  Attacks  of  indigestion  and 
diarrhoea  must  be  treated  by  appropriate  remedies, 
and  attention  should  be  paid  to  the  diet,  limiting 
the  cjuantity  of  starches  and  sweets  allowed,  on  ac- 
count of  the  tendency  to  fermentation  and  acidity. 
Night-terrors,  often  merely  attacks  of  nightmare, 
can  frequently  be  cured  by  a  mild  aperient  to  clear 
away  undigested  food  from  the  bowels,  and  by  a 
careful  diet.  Sweets,  starches,  and  fruit  should  L-e 
forbidden  ;  and  the  child  must  be  fed  on  meat,  fish, 
poultry,  milk,  butter,  cooked  green  vegetables,  eggs, 
stale  bread,  and  any  kind  of  non-fermentable  food 
suited  to  his  age.  Eustace  Smith. 

DENVER,  in  Colorado.— Situated  5,200  feet 
above  the  sea,  on  a  plain  backed  Ijy  the  Rocky 
Mountains.  A  dry,  cold,  clear,  and  bracing  climate. 
Diathermancy  considerable.  Temperature  :  mean 
daily  range,  24°,  showing  great  variation  ;  mean 
temperature,  49°.  Rainfall  15  inches.  A  high- 
altitude  station  for  phthisical  patients.  Railway 
communication  and  accommodation  excellent..  Por 
invalids  the  suburbs  of  Denver  are  preferable  to  the 
city  itself. 

DEODORANTS,  (</f,  from  ;  and  oi/o/v,  I  cause 
to  smell).  —  Definition. — Deodorants  are  bodies 
capable  of  destroying  or  removing  noxious  or  ofien- 
sive  odours. 

Description.  —Odorous  bodies  may  be  either 
offensive  or  agreeable,  noxious  or  the  reverse,  and 
although  deodorants  are  only  employed  for  removing 
offensive  odours,  yet  a  true  deodorant  will  attack 
either  class  efi'ectually,  and  the  value  of  any  one 
depends  upon  its  power  of  absorbing  or  changing 
the  nature  of  the  odour,  and  not  simply  upon  its 
ability  to  cover  another  odour  by  its  own.  This 
should  be  borne  in  mind  when  choosing  one  of  the 
volatile  deodorants.  And  it  should  also  be  re- 
membered that  of  those  which  are  desirable  from  a 
purely  chemical  point  of  view,  some,  such  as  chlorin- 
ated lime,  have  sickly  odours  which  are  objectionable 
to  many  people  and  especially  to  invalids,  while 
others  equally  or  perhaps  more  etificacious,  such  as 
terebene,  do  not  exhibit  the  foregoing  objectionable 
character.  '  Natural  selection  '  therefore  tends  to- 
wards the  adoption  of  the  latter  class. 

True  deodorants  may  be  divided  into  two  classes  : 
(i)  gaseous  or  volatile;  and  (2)  solid  (or  liquid). 
The  former  class  aims  at  destroying  or  absorbing 
the  ofl'ensive  odour,  the  latter  at  destroying  the  sub- 
stance which  generates  it. 

I.  Gaseoztsor  deodorants  include  chlorine, 

bromine,  sulphur  dioxide,  ozone,  peroxide  of  hydro- 
gen, formaldehyde,  essential  oils,  terebene,  cam- 
phor, turpentine,  naphthalene,  and  the  vapours 
of  phenol  and  allied  products. 
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The  chemical  action  by  which  noxious  odours  are 
destroyed  is  principally  one  of  oxidation,  and  this 
class  of  deodorants  are  generally  oxidising  agents. 
The  characteristic  power  of  deodorisation  possessed 
by  essential  oils,  emanating  either  from  the  flowers 
themselves,  or  through  the  use  of  the  oil  extracted 
from  the  plant,  is  its  capability  of  combining  with 
atmospheric  oxygen  and  moisture  to  produce  per- 
oxide of  hydrogen,  which,  while  used  almost  ex- 
clusively for  its  deodorant  properties,  possesses  equal, 
if  not  higher,  germicidal  powers. 

The  rate  of  deodorisation  depends  upon  the 
chemical  activity  of  the  deodorant,  and  the  more 
rapidly  oxidation  can  be  made  to  proceed  the  greater 
is  the  efficiency  of  the  substance  employed.  The 
deodorising  powers  of  the  various  hydrocarbons  ob- 
tained from  the  turpentines  and  other  sources  (such 
as  the  terebene  and  allied  preparations)  depend  to  a 
very  great  extent  upon  the  formation  and  liberation  of 
peroxide  of  hydrogen.  The  enormous  power  of  the 
active  oxygen  contained  in  the  atmosphere  as  ozone 
is  one  of  the  great  factors  in  the  natural  destruction 
of  noxious  odours. 

2.  Solid  or  Liquid  deodorants  include  charcoal, 
dry  earth,  lime,  chlorinated  lime,  dry  sawdust,  and 
solutions  of  sulphate  of  iron,  chloride  of  zinc, 
nitrate  of  lead,  alum,  and  permanganate  of  po- 
tassium. 

Solid  [or  liquid)  Non-volatile  Deodorants. — The 
chief  application  of  these  is  in  their  uses  for  the  de- 
odorisation of  sewage,  especially  as  regards  their 
effects  upon  the  noxious  gases  given  off  during  the 
decomposition  of  both  animal  and  vegetable  matter, 
the  liberation  of  the  ammoniacal  elements  in  their 
free  state  from  their  sulphurated  compounds,  or  the 
retention  of  them  as  innocuous  chemical  compounds. 
The  unique  power  possessed  by  charcoal  is  exhibited 
in  its  capabilities  for  the  oxidation  and  destruction 
of  noxious  gases  such  as  sulphuretted  hydrogen. 
Peat-charcoal  and  seaweed -charcoal  have  both  been 
recommended  for  deodorising  manure  on  a  large 
scale.  Permanganates  prevent  putrefaction  for  a 
short  time  and  remove  the  odour  of  putrefying 
sewage,  but  require  to  be  used  in  large  quantities. 
Dry  earth,  lime-salts,  oxide  of  iron,  and  solutions 
of  various  chemicals  all  act  as  precipitants,  the 
noxious  elements  being  destroyed  by  the  liberation 
of  the  nascent  oxidising  agents  and  the  subsequent 
formation  of  innocuous  products. 

Frank  A.  Rogers. 

DEPILATORIES  (depilis,  without  hair). 

Definition. — Depilatories  are  measures  used 
for  the  destruction  of  superfluous  hairs. 

Hypertrichosis. — The  patients  who  present 
themselves  for  treatment, by  depilation  are,  of  course, 
almost  alwa)'s  women.  In  the  immense  majority  of 
cases  the  disfiguring  hairs  are  on  the  upper  lip,  chin, 
neck,  nose,  or  in  front  of  the  ears,  the  annoyance 
and  mental  depression  caused  by  them  being  often 
so  extreme  as  to  justify  any  procedure  likely  to  give 
permanent  relief,  provided  it  is  rationally  employed 
and  its  limitations  are  properly  understood.  It 
must  be  carefully  borne  in  mind,  however,  that  in 
a  certain  number  of  cases  hypertrichosis  is  only 
temporary,  dependent  perhaps  on  pregnancy  or 
menstrual  disorders,  or  associated  with  acne  and 
other  sebaceous  affections,  or  the  result  of  their 
treatment  by  sulphur  and  other  irritants  ;  and  that 
in  these  circumstances  it  may  disappear  spon- 
taneously, or  as  the  result  of  treatment  directed  to 


these  associated  conditions.  As  a  rule,  the  dis- 
figurement is  first  noticed  at  about  the  age  of 
eighteen,  and  is  progressive  till  twenty-five  or 
thirty,  after  which  it  remains  permanent  till  the 
menopause,  when  it  frequently  becomes  aggravated. 

Enumeration. — Various  caustic  applications 
are  occasionally  used  as  depilatories.  Erasmus 
Wilson  recommended  the  following  : — Quicklime 
(three  parts),  sulphide  of  sodium  or  of  barium  (one 
part),  diluted  with  starch  (four  parts).  The  powder, 
mixed  with  water  to  the  consistence  of  a  thin  paste, 
is  laid  on  the  affected  part  by  means  of  an  ivory 
paper  knife,  and  allowed  to  remain  for  from  five  to 
fifteen  minutes.  It  must  then  be  carefully  scraped 
off,  when  the  hair,  shrivelled  and  burnt,  comes 
away  with  it.  The  skin  must  then  be  washed  with 
water,  dried,  and  anointed  with  cold-cream. 

Although  the  immediate  result  of  this  method  is 
sometimes  satisfactory,  a  troublesome  degree  of 
dermatitis  is  generally  occasioned  by  it.  The  hairs, 
too,  always  return,  their  roots  not  being  destroyed, 
but  only  stimulated,  by  the  treatment  ;  and  the  sub- 
sequent growth  is  invariably  stronger,  darker,  and 
more  disfiguring  than  the  original,  while  consider- 
able scarring  too  frequently  results. 

Many  women  keep  the  disfigurement  due  to 
hypertrichosis  in  abeyance  by  habitually  shaving  or 
extracting  the  hairs  with  forceps.  There  are  many 
obvious  objections  to  these  procedures,  but  in  some 
cases,  where  no  other  treatment  is  applicable,  they 
answer  fairly  well  ;  as  their  result,  however,  the 
growth  becomes  darker,  stronger,  and  more  bristly. 
In  a  certain  number  of  cases  good  cosmetic 
results  are  obtained  by  bleaching  the  hair  with  a 
saturated  solution  of  peroxide  of  hydrogen. 

Recently,  '  cures  '  have  been  reported  as  due  to 
exposure  to  Rontgen  rays  ;  but  doubts  must  be  cast 
upon  their  permanence,  while  it  is  certain  that  a 
current  sufficiently  strong  to  destroy  or  even 
damage  the  hair-bulbs  must  be  fraught  with  danger 
of  producing  the  peculiarly  intractable  form  of 
ulcerative  dermatitis,  so  often  resulting  from 
■exposure  to  the  rays. 

Depilation  by  Electrolysis. — The  only 
efficacious  and  permanent  method  of  destroying 
superfluous  hair  is  by  electrolysis. 

Indications. — Generally  speaking,  the  cases  in 
which  electrolysis  is  most  applicable  are  those 
where — (i)  the  growth  is  limited  in  extent,  and 
stationary,  not  progressive  ;  (2)  the  hairs  are  strong 
and  dark ;  (3)  the  amount  of  downy  under- 
growth is  slight  ;  (4)  the  patient  stands  pain  well, 
is  sufficiently  intelligent  to  understand  the  bearings 
and  restrictions  of  the  process,  and  is  in  a  position  to 
submit  to  its  necessarily  protracted  duration.  There 
is  little  doubt  that  downy  hairs  in  the  regions 
operated  upon  sometimes  become  dark  and  strong 
with  undue  rapidity  as  the  result  of  electrolysis ; 
but  it  is  also  more  than  probable  that,  independently 
of  it,  these  hairs  would  ultimately,  although  more 
slowl)-,  become  sources  of  disfigurement.  Cases  in 
which  the  growth  is  most  abundant  upon,  or  con- 
fined to,  the  upper  lip  are,  as  a  rule,  unsatisfactory, 
owing  to  the  large  number  of  hair-follicles  there 
present,  the  extreme  sensitiveness  of  the  part,  the 
small  number  of  hairs  which  can  be  extracted  at  a 
sitting  (seldom  exceeding  twelve  to  fifteen),  and 
the  amount  of  inflammatory  oedema  set  up  in  the 
lax  tissue. 

Apparatus. — The  necessarj'  apparatus  for  de- 
pilation by  electrolysis  comprises — (l)  a  reliable 
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constant-current  battery  of  from  ten  to  twenty  cells, 
the  nature  of  the  elements  being  a  matter  of  in- 
difference ;  (2)  an  absolute  dead-beat  galvano- 
meter, graduated  in  millianiperes,  and  preferably 
incorporated  with  the  battery  ;  (3)  long,  light, 
pliable  rheophores ;  (4)  a  suitable  needle-holder,  con- 
nected with  the  negative  pole  of  a  battery,  many 
forms  of  which  are  now  made  (those  which  have 
the  current-interrupting  apparatus  in  the  holder  are 
handy  and  convenient)  ;  (5)  a  fine  steel  sewing- 
needle — Abel  MorraUs  12's,  the  only  disadvantage 
of  which  is  their  brittleness  ;  (6)  a  carbon  or  brass 
cylinder  covered  with  chamois-leather,  constituting 
the  positive  electrode,  and  connected  with  the 
positive  pole  of  the  battery.  A  steady  hand  and 
good  vision  are  indispensable  on  the  part  of  the 
operator,  all  suggested  arrangements  of  magnifying- 
glasses  being  unsatisfactory.  The  best  of  such  is 
a  watchmaker's  glass  mounted  on  a  spectacle-frame. 

Method. — The  patient  being  placed  in  a  good 
light,  and  preferably  in  the  recumbent  posture, 
seizes  the  positive  electrode — previously  well  soaked 
in  hot  water — firmly  in  one  hand  ;  the  needle  is 
introduced  into  the  liair-follicle  for  a  ciistance  of  ^ 
to  i  of  an  inch  or  more,  the  follicle,  being,  as  it 
were,  catheterised.  The  experienced  touch  is  even 
able  to  distinguish  when  the  bottom  of  the  follicle 
is  reached,  by  a  slight  increase  in  the  resistance  en- 
countered. The  current  is  closed  by  the  operator 
pressing  upon  the  interruptor,  and  a  sharp  pain  is 
experienced  at  the  moment  of  closure,  which 
persists,  but  in  a  modified  form,  throughout  the 
destruction  of  the  hair.  The  hair  may  then  be 
seized  with  forceps,  held  in  the  left  hand  ;  and, 
when  destroyed,  it  comes  away  without  appreciable 
traction.  The  current  is  then  broken,  and  the 
needle  is  withdrawn.  While  the  current  passes,  a 
little  froth,  evidence  of  the  electrolytic  action,  wells 
up  by  the  side  of  the  hair,  and  an  urticarial  wheal 
forms.  This  soon  suljsides,  leaving  a  pink  hardish 
papule,  which  lasts  a  few  days  ;  while  occasionally 
a  minute  scab  forms,  which  may  take  about  a  week 
to  separate.  In  either  case  a  tiny  white  depressed 
scar  is  left,  but  it  is  usually  practically  imperceptible 
after  a  short  time.  Occasionally,  however — es- 
pecially in  persons  of  dark  complexion — the  scars 
are  rather  deeply  pigmented,  and  the  resulting  dis- 
figurement disappears  but  slowly.  A  current  of 
five  milliamperes  employed  for  half  a  minute  is 
sufficient  to  destroy  the  strongest  hairs,  if  the  follicle 
is  accurately  struck  ;  and  from  six  to  ten  cells  are 
usually  sufficient  to  generate  this  current  strength. 
Weaker  currents  are  effectual  in  destroying  finer 
hairs,  but  it  is  strongly  inadvisable  to  attempt  to 
destroy  lanugo.  The  amount  of  pain  experienced 
varies  within  very  wide  limits  ;  it  is  seldom  so  in- 
tolerable as  to  contra-indicate  the  operation.  In 
some  cases  ointments  containing  10-20  per  cent,  of 
cocaine,  rubbed  in  for  ten  minutes  Vjeforehand, 
diminish  it  sensibly.  The  number  of  hairs  extracted 
at  a  sitting  ought  never  to  exceed  fifty,  and  an 
interval  of  several  days  ought  always  to  be  observed 
between  the  destruction  of  hairs  close  together.  A 
few  recurrences  necessarily  take  place,  their  number 
being  in  inverse  ratio  to  the  expertness  with  which 
the  operation  has  been  performed.  They  are  easily 
recognisable,  and  are  generally  most  abundant 
beneath  the  chin  and  on  the  neck,  where  it  is 
difficult  to  determine  the  precise  direction  of  the 
hair-follicles. 

It  is  impiissible  here  to  dwell  upon  all  the  details 


of  the  procedure,  the  success  of  which  mainly 
depends  upon  skill,  patience,  and  experience. 

J.  J.  Pringi,e. 

DEPLETION  (depleo,  I  empty  out).— SvNON.  : 
Fr.  JJcplctioi!  ;  Ger.  Entleeriing. 

Definition. — By  the  term  '  depletion  '  is  under- 
stood :  {a)  the  unloading,  or  rendering  less  full,  of 
that  which  is  over-burdened  or  over-full,  for  ex- 
ample, portions  of  the  turgid  vascular  system — as  the 
portal  vessels  ;  or  [b)  excessive  evacuation,  causing 
exhaustion — as  in  choleraic  or  other  severe  diar- 
rhoea. 

Uses. — Depletion,  local  or  general,  as  a  thera- 
peutic agent,  may  be  practised  in  a  variety  of 
affections,  such  as  cerebral  congestion,  venous 
turgescence,  engorgement  of  the  portal  system, 
pulmonary  congestion,  renal  ischcemia,  aneurysm, 
or  general  plethora. 

The  agencies  whereby  depletion  may  be  pro- 
duced are  blood-letting,  general  or  local  ;  purging  ; 
vomiting  ;  sweating  ;  and  abstinence  from  food  and 
drink. 

Nothing  depletes  so  readily,  efficiently,  and 
safely  as  hydragogue  purgatives  which  deplete  by 
removing  serum  from  the  blood-vessels  without  the 
loss  of  red  corpuscles.  Depletion  by  such  measures 
is  often  of  service.  See  Blood,  Abstraction  of ; 
Diaphoretics  ;  Baths  ;  and  Venesection. 

John  Harold. 

DEPOSITS.— 5i't'  Concretions. 

DERBYSHIRE  NECK-.— A  synonym  for  goitre, 
which  is  thus  called  from  the  prevalence  of  the 
disease  in  that  county.    See  Goitre. 

DERIVATIVES  [derivo,  I  drain). 

Definition.  —  Medical  applicances  or  remedies 
believed  to  control  inflammation,  in  one  part  of  the 
body,  by  producing  a  flow  of  blood  or  lymph  to 
another  part. 

Enumeration.  —  Derivatives  include  Local 
Bleeding,  Cupping,  Leeches,  Blisters,  Sinapisms, 
and  Setons. 

Action. — The  name  'derivative'  was  applied 
in  ancient  times  under  the  belief  that  diseases  were 
caused  by  morbid  humours,  which  might  be  drawn 
away  from  the  part  which  they  were  affecting.  It 
is  now  used  chiefly  to  signify  the  diminution  of 
blood  in  an  inflamed  part,  by  increased  circulation 
in  some  other  vascular  district,  either  adjoining  or 
remote  from  it.  T.  Lauder  Brunton. 

DERMATITIS  (5e>/ia,  the  skin).— Inflammation 
of  the  skin  :  a  term  applicable  to  every  variety  of 
inflammation  of  the  integument,  but  especially  to 
an  acute  inflammation  attended  with  exfoliation  of 
the  cuticle  and  copious  desquamation — for  example, 
derinatHis  exfoliativa,  the  pityriasis  rubra  of 
Devergie. 

DERMATITIS  H  ER  PETI  FORM  IS.  —  ^et- 
Hydro  A. 

DERMATITIS  REPENS. —  This  name  has 
been  used  to  describe  a  spreading  dermatitis  affect- 
ing the  extremities  and  usually  following  injury. 
Radcliffe  Crocker  is  inclined  to  regard  the  con- 
dition as  a  trophoneurosis. 

The  dermatitis  is  characterised  by  the  exudation 
of  serum  which  undermines  the  epidermis  and  may 
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cause  bullte  in  the  first  instance,  but  finally  brings 
about  complete  exfoliation  of  the  upper  layers  of  the 
epidermis.  The  diseased  surface  so  produced  has 
a  defined  margin  with  undermined  epitlielium,  and 
shows  a  marked  tendency  to  spread  during  the 
acute  stage  of  the  disease.  The  denuded  surface 
continues  to  ooze  serum  profusely.  As  the  affected 
area  heals,  it  presents  a  thin  shining  appearance 
very  different  from  that  of  a  healed  eczema  rubrum. 
The  disease  may  last  for  many  months  or  even 
years. 

Treatment.  —  In  spite  of  the  evidence  of  nerve- 
injuries  or  inflammation,  as  the  cause  of  the  disease, 
the  lesions  become  readily  infected  by  pyogenic 
organisms,  and  the  treatment  consists  in  using 
antiseptics  in  the  first  instance,  followed  by  protective 
dressings  such  as  glycerine-gelatine  pastes,  oxide  of 
zinc  ointment,  &c.  James  Galloway. 

DERMATITIS  VENENATA.— This  term  em- 
braces all  inflammations  of  the  skin  set  up  by  exter- 
nal irritants. 

Strong  irritanls,  such  as  cantharides,  tartar 
emetic,  or  croton  oil,  will  excite  acute  severe  in- 
flammation in  any  part  of  the  skin  to  which  they 
may  be  applied.  Mild  irritants,  vary  in  their 
effects  according  to  the  susceptibility  of  the  in- 
dividual, the  virulence  or  concentration  of  the  poison, 
and  the  length  of  exposure  to  its  influence.  Thus 
in  some  persons  their  eft'ects  are  severe,  in  others 
slight,  in  others  unnoticed.  Arnica  and  Rhus  toxi- 
codendron are  examples  of  this  diversity  of  effect. 

The  inflammatory  lesions  thus  produced  are 
wheals,  erythema,  papules,  vesicles,  bullae,  pustules, 
or  gangrene. 

Eczematous  subjects  are  peculiarly  sensitive  to  all 
irritants,  and  in  them  mild  irritants  may  not  only 
excite  a  severe  local  dermatitis,  but  even  a  wide- 
spread or  general  eczema,  the  inflammation  starting 
in  foci  far  away  from  the  original  irritant.  Some 
persons  who  are  not  unduly  susceptible  to  irritants 
generally  are  especially  affected  by  certain  kinds, 
and  if  circumstances  expose  them  to  these  frequently 
their  special  susceptibility  increases  progressively 
until  an  intense  inflammation  may  be  excited  by  an 
incredibly  weak  and  transitory  application.  This 
increased  susceptibility  is  sometimes  seen  in  surgeons 
to  whose  skin  iodoform  acts  as  an  irritant.  On  the 
other  hand,  the  skin  of  some  persons  may  become 
habituated  to  what  at  first  acted  as  an  irritant. 
Irritants  may  be  applied  to  the  skin  intentionally 
by  malingerers  (see  Feigned  Diseases),  criminals, 
or  hysterical  persons  ;  or  they  may  be  used  medici- 
nally for  the  purpose  of  counter-irritation  (see 
Counter-irritants),  or  in  ignorance  of  the  quali- 
ties of  the  drug  (as  in  the  popular  use  of  arnica)  or 
of  the  peculiar  idiosyncrasy  of  the  patient.  Similar 
irritation  may  result  from  the  contact  of  under- 
clothing coloured  with  aniline  dyes  contaminated 
with  arsenic  ;  or  may  be  the  consequence  of  the 
occupation,  as  in  the  use  of  bichromate  of  potassium 
by  French-polishers,  or  the  handling  of  Rhus  toxi- 
codendron by  gardeners.  Chrysarobin,  so  often 
prescribed  for  psoriasis  and  ringworm,  produces  a 
peculiar  and  unsightly  erythema  usually  extending 
beyond  the  site  of  application.  It  should,  therefore, 
never  be  prescribed  for  the  face  or  any  neighbouring 
part. 

Exposure  to  Rontgen  rays,  if  too  prolonged, 
loo  frequently  repeated,  or  carried  out  with  the 
patient  too  near  the  glass  tube,  may  result  in  a 


Pustules 


Vesication  or  erythema 


severe  dermatitis  with  complete  destruction  of  the 
whole  skin,  sometimes  with  an  obstinately  adherent 
gangrenous  slough  ;  at  others  with  a  molecular  ulcera- 
tion ;  in  either  case  leaving  an  ulcer  which  may 
lake  many  months  to  heal,  and  give  rise  to  an  ex- 
tensive scar,  which,  as  in  two  cases  seen  by  the  writer, 
may  contain  a  dense  network  of  dilated  vessels. 

The  following  list  of  irritants  and  their  usual 
effects  may  be  useful  : — 

Drugs 

Croton    oil   and    tartar  | 
emetic  J 
Cantharides, mustard, and  | 
turpentine  ) 
Chrysarobin.       .         '  A  special  erythema,  some- 

■'  I     tunes  vesication 

Alercurial  inunction  .  Pityriasis  rubra  or  eczema 
Iodoform      .        .  (Acute  vesicular  eruption 

I     like  a  severe  eczema  . 

Plants 

r>u  ^       1       ■  /All  grades  of  inflamma- 

Rhus  venenata  and  toxi-  (       "  ^        ,.  , 

1     ,  tion  from  slight  to  very 

codendron  1  .  ° 

n  •     ,     u      •  "I     severe  vesicular  or  pus- 

i  rimula  obconica        .    i     ^  ,  ^-  ^ 

TT  ,•  tular   eruptions,  ery- 

Urtica  urens       .        .    V  i  , 

thema,  or  wheals. 

Animal 

Various  insect-bites       .  )  Special  lesions  not  merely 
Acariis  scabiei       .        .  )     due  to  scratching 
Contact  with  the  '  woolly  j 

bear  '  caterpillar  or  the   Generally  an  erythema 

jelly-fish  * 

Physical  agencies 

Direct  solar  rays        .     i       .     .  , 

n-.  .  -  Vesication  or  ulceration 

Rontgen  rays     .        .  ) 

Diagnosis. — The  diagnosis  of  dermatitis  vene- 
nata is  important  in  the  case  of  malingerers,  or 
where  the  sufferer  is  frequently  exposed  to  the 
irritant  without  knowing  that  it  is  the  cause  of  his 
trouble,  as  in  the  case  of  animal  parasites,  irritant 
plants,  or  chemicals.  .Speaking  generally,  the  more 
intense  and  the  more  localised  the  inflammation, ' 
the  more  probable  that  it  is  of  local  origin.  The 
lesions,  moreover,  are  irregularly  distributed  over 
the  afl'ected  area  ;  the  position  of  the  rash  also 
assists  in  the  diagnosis.  In  occupation-eruptions 
the  hands  are  the  chief  parts  affected,  and  the  palms 
more  than  the  backs  in  most  cases.  In  self-inflicted 
eruptions  the  lesions  are  always  in  accessible  posi- 
tions on  the  front  of  the  body  or  limbs,  and  usually 
on  the  left  side  in  right-handed  people.  Not  in- 
frequently the  lesions  are  angular  in  outline  or  show 
the  shape  of  the  instrument,  e.g.  a  brush,  used  to 
apply  the  irritant  ;  or  there  may  be  particles,  or 
discolouration,  or  a  streak  where  the  fluid  has  run 
down,  to  indicate  the  nature  of  the  irritant.  Further, 
such  a  rash  seldom  conforms  exactly  to  what  may 
be  called  a  natural  eruption.  In  other  cases, 
the  sudden  onset  while  in  good  health  and  the  repe- 
tition of  the  attacks  under  similar  circumstances 
should  lead  eventually,  if  not  at  once,  to  a  suspicion 
of  the  origin,  which  can  then  be  soon  verified  (see 
Feigned  Diseases).  When  the  inflammation  is 
of  slight  degree,  or  when  an  actual  eczema  is  pro- 
duced, the  diagnosis  may  be  impossible,  judging  by 
the  eruption  alone,  but  careful  inquiry  into  its  his- 
tory and  mode  of  development  will  sometimes  put 
the  inquirer  on  the  right  track.  The  progress  of 
the  eruption  while  under  observation  is  often  a 
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valuable  aid,  for  a  dermatitis  of  direct  irritant  origin 
usually  gets  well  as  soon  as  the  cause  is  removed, 
unless  an  actual  eczema  has  developed. 

Treatment. — Local  treatment  is  alone  required, 
and  the  actual  applications  should  be  similar  to  those 
used  in  acute  erythema  or  eczema. 

II.  Radclifke  Ci^ocker. 

DESQUAMATION  (dc,  signifying  separation  ; 
and  stjiiuiim,  a  scale). — The  process  of  separation 
or  shedding  of  the  epithelium  of  any  surface.  It  is 
of  most  importance  in  connection  with  the  skin  in 
scarlatina,  where  the  epidermis  usually  desquamates 
extensively. 

DESQUAMATIVE  NEPHRITIS.— A  synonym 
for  certain  forms  of  renal  disease,  applied  on  account 
of  their  being  characterised  by  shedding  of  the 
epithelium  lining  the  tubules.  See  Kidney,  Dis- 
eases of. 

DETERGENTS  {detergo,  I  cleanse). 

Defintiton. — Substances  which  cleanse  theskin. 

Enumeration.  — The  principal  detergents  are — 
Water,  Soap,  Alkalis,  Ox-gall,  Milk,  Vinegar, 
Alcohol,  Charcoal,  Sand,  Oatmeal,  Sawdust, 
Pumice-stone,  Oil,  and  Borax. 

Uses. — Detergents  are  used  to  remove  either 
extraneous  dirt  adherent  to  the  skin,  or  epidermal 
scales  which  have  accumulated  upon  it  and  interfere 
with  its  function.  The  chief  detergent  is  warm 
water,  but  its  action  is  greatly  aided  by  such  sub- 
stances as  soap,  alkalis,  borax,  or  vinegar,  which 
act  chemically  in  the  removal  of  dirt  or  epidermis  ; 
or  by  such  substances  as  oatmeal,  sawdust,  charcoal, 
pumice-stone,  and  sand,  which  act  mechanically. 
Oil,  or  alcohol  in  the  form  of  can  dc  Cologne, 
removes  the  resinous  deposit  left  on  the  skin  by 
plasters.  Where  the  skin  is  tender,  as  in  the  case 
of  the  scalp,  and  where  at  the  same  time  the 
detergent  employed  cannot  very  readily  be  removed, 
borax  with  elderflower  water  may  be  found  pre- 
ferable to  the  more  irritating  soaps  as  a  means  of 
removing  scurf.  T.  Lauder  Brunton. 

DETERMINATION  OF  BLOOD. —Increased 
flow  of  l  ilood  to  a  part  or  organ  :  synonymous  with 
active  hypericiiiia  or  active  congest  ion.  See  CIRCU- 
LATION, Disorders  of. 

DEVELOPMENT,    Arrest    of.— &v  MoN- 

STROSl  ITES. 

DEVELOPMENTAL      INSANITY.— 56V  IN- 

SAM'l  Y. 

DEVONSHIRE  COLIC— A  synonym  for  lead- 
colic,  which  has  arisen  from  tlie  frequency  of  lead- 
poisoning  in  that  county,  supposed  to  be  due  to  the 
contamination  of  cider  with  lead.  See  Lead, 
Poisoning  by. 

DIABETES  INSIPIDUS  (5ia;3o»'w,  I  walk  with 
the  legs  apart  ;  SialiriTris,  a  thing  with  outstretched 
legs,  a  pair  of  compasses,  a  siphon — whence  the 
idea  of  free  flow  is  derived  ;  insipidus,  tasteless).  — 
Synon.:  Polyuria;  Fr.  Diabete  insipide  ;  Biabite 
non  Sucre  ;  Ger.  Polyuria.    See  POLYURIA. 

DIABETES  MELLITUS  (Sta^alvw,  I  go 
through  ;  and  /ue'Ai,  honey). — Fr.  Diabete  ;  Ger. 
Znci'/iarnrn/ir. 

Defi  nition. — Diabetes  mellitus   is   a  disease 


characterised  by  the  presence  of  grape-sugar  in  the 
urine  in  quantities  readily  detectiljle  by  clinical 
tests,  and  in  most  cases  by  polyuria  and  wasting. 

The  normal  urine  contains,  according  to  many 
authors,  a  very  minute  quantity  of  grape-sugar 
(glucose  or  dextrose)  ;  according  to  Breul,  between 
0'04-0'2  per  cent.  If  it  contain  more  than  this 
the  condition  is  termed  glycosuria.  The  terms  '  gly- 
cosuria '  and  'diabetes  mellitus,'  as  used  clinically, 
are  not  synonymous.  The  term  '  glycosuria  '  is  gene- 
rally restricted  to  the  temporary  appearance  of  sugar 
in  the  urine,  such  as  may  occur  after  the  inges- 
tion of  a  large  quantity  of  sugar  (aliinciitary  glycos- 
uria), after  fever,  after  injuries,  or  as  a  result  of 
the  action  of  toxic  bodies  {e.g.  carbon  monoxide), 
though  many  also  apply  the  term  to  milder  forms 
of  diabetes  mellitus. 

Pathology.  —  The  normal  blood  contains  a 
fairly  constant  quantity  of  grape-sugar,  o-og-O'l  per 
cent.  This  proportion  is  not  decreased  by  starva- 
tion, nor  increased  by  the  ingestion  of  carbohy- 
drates ;  but  should  the  quantity  of  sugar  in  the 
blood  increase,  an  appreciable  amount  of  grape- 
sugar  will  appear  in  the  urine. 

The  sugar  is  derived  to  a  great  extent  from 
carbohydrates  in  the  food,  to  a  smaller  extent  from 
the  splitting  up  of  albuminous  bodies  and  possibly 
also  from  fat.  The  glucose  and  other  sugars,  thus 
formed  from  food  in  the  digestive  tract,  pass  through 
the  portal  vein  into  the  liver  ;  hence  the  portal  vein 
during  digestion  may  contain  as  much  as  0-4  per 
cent,  of  sugar  ;  while  a  small  quantity  of  sugar  may 
pass  into  the  chylous  vessels  and  thus  reach  the 
blood  through  the  thoracic  duct. 

It  is  generally  believed  that  in  the  liver  the 
sugar  is  converted  into  glycogen,  and  by  most 
observers  that  the  glycogen  in  the  liver  is  changed 
again  into  sugar  and  passed  gradually  into  the 
blood  ;  but  Pavy  and  others  maintain  that  the  liver 
absorbs  the  sugar  and  prevents  it  from  passing  into 
the  circulation.  It  must  further  be  remembered 
that  the  muscles  also  contain  glycogen,  and  that 
they  contain  more  when  large  quantities  of 
carbohydrates  are  taken  as  food  and  when  the 
muscle  rests,  but  less  during  starvation  and  during 
increased  muscular  exercise.  It  is  generally  held 
that  the  liver  and  muscles  by  converting  the  sugar 
into  glycogen  act  as  storehouses,  and  that  the 
glycogen  remains  stored  up  to  be  again  oxidised  ; 
fat  may  also  be  formed  from  the  sugar  ;  this  also 
becomes  oxidised  later  on. 

Experimental  Pathology.  —  If  sugar  appears 
in  the  urine  there  must  be  either  an  over-production 
or  a  diminished  consumption  of  sugar.  I.  Glycosuria 
may  occur  when  excessive  quantities  of  saccharine 
food  are  taken,  although  in  healthy  individuals  very 
large  quantities  of  grape-sugar  (about  200  grammes) 
may  be  taken  before  sugar  appears  in  the  urine. 
If,  however,  the  stomach  be  empty,  a  much  smaller 
quantity  suffices,  and  the  same  may  be  said  if 
cane-sugar  or  milk-sugar  be  substituted  for  the 
glucose,  while  starch  by  itself,  even  in  very  large 
quantities,  will  not  give  rise  to  glycosuria.  This 
form  of  glycosuria  is  named  according  to  Naunyn 
alimentary  glycosuria  e  saccharo.  Much  smaller 
quantities  of  grape-sugar  suffice  to  give  rise  to 
glycosuria  if  certain  pathological  conditions  be 
present,  e.g.  cirrhosis  of  the  liver,  various  neuroses, 
injuries  to  the  nervous  system,  mental  diseases. 

2.  PJiloridzin-Diabelcs. — Phloridzin  is  obtained 
from  the  bark  of  the  root  of  apple  and  cherry  trees. 
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If  this  substance  be  given  to  dogs,  eitiier  by  the 
mouth  or  subcutaneously,  grape-sugar  appears  in  the 
ui'ine,  even  when  the  animal  has  been  kept  on  a  nitro- 
genous diet  or  has  been  starved.  The  glycosuria 
may  persist  for  some  days,  though  the  blood  does 
not  show  an  increased  percentage  of  sugar. 
Similar  results  have  been  obtained,  though  not 
invariably,  in  man.  This  form  of  glycosuria  is 
looked  upon  by  some  as  dependent  on  the  kidneys, 
phloridzin  being  probably  split  up  there.  Klem- 
perer  and  others  have  described  a  form  of  diabetes 
in  man,  in  which  they  believe  the  glycosuria  is 
due  to  some  changes  in  the  kidney  :  in  these  cases 
there  was  no  increase  of  sugar  in  the  blood. 

3.  Glycosuria  of  nervous  origin. — According  to 
the  well-known  experiment  of  Claude  Bernard, 
glycosuria  is  produced  by  injury  to  the  fourth 
ventricle,  the  blood  containing  an  increased  amount 
of  sugar.  Experimental  injuries  to  other  parts  of 
the  nervous  system,  such  as  section  of  the  spinal 
cord,  extirpation  of  the  first  cervical  ganglion, 
section  of  the  sciatic  nerve,  may  also  produce 
temporary  glycosuria.  The  glycosuria  in  these 
cases  is  most  likely  due  to  vaso-motor  disturbance 
in  the  liver,  thereby  affecting  the  glycogen-forma- 
tion  in  the  liver.  In  man  diabetes  may  occur  in 
various  affections  of  the  nervous  sj'stem  (cerebral 
hemorrhage,  tumours  of  the  brain  and  other  parts 
of  the  nervous  system,  multiple  sclerosis,  mental 
diseases,  shock,  traumatic  neuroses,  epilepsy). 

4.  Pancreatic  Diabetes. — Complete  removal  of 
the  pancreas  in  dogs  produces  all  the  symptoms  of 
severe  diabetes,  with  increased  thirst,  rapid  ema- 
ciation, and  death.  The  sugar  in  the  blood  is  very 
much  increased,  the  glycogen  in  the  liver  rapidly 
diminishes,  and  the  glycosuria  remains  even  if  only 
nitrogenous  food  be  given.  If  the  pancreas  is  only 
partially  extirpated,  or  if  a  portion  of  the  extirpated 
pancreas  is  transplanted  under  the  skin,  no  diabetes 
occurs. 

Various  explanations  of  this  form  of  diabetes  have 
been  given.  The  most  plausible  theory  perhaps 
is  the  one  which  assumes  that  the  pancreas  has  an 
internal  secretion  which  exerts  an  inhibitory  effect 
on  sugar-formation,  either  acting  directly  on  the 
liver-cells  or  indirectly  through  the  nervous  system. 
The  pancreas  has  been  found  affected  in  various 
ways  in  persons  who  have  died  of  diabetes,  so 
that  the  experimental  investigations  on  pancreatic 
diabetes  are  in  some  degree  supported  by  the 
observations  on  diabetic  patients.  In  only  a  few 
cases  of  acute  pancreatitis  or  necrosis  of  the  pancreas 
has  sugar  been  found  in  the  urine.  In  some  of  the 
cases  of  diabetes,  however,  a  complete  atrophy  of 
the  pancreas  has  occasionally  been  found  ;  on  the 
other  hand,  in  many  cases  of  cancer  and  other  affec- 
tions of  the  pancreas  diabetes  does  not  occur.  See 
Pancreas,  Diseases  of. 

^Etiology. — Diabetes  may  occur  at  any  age  from 
six  months  upwards  ;  its  frequency  increases  with 
increasing  age.  Men  appear  more  frequently  af- 
fected than  women  ;  it  is  decidedly  more  common 
among  Jews ;  and  appears  to  have  become  more 
prevalent  generally  within  the  last  twenty  years. 
The  question  of  heredity  has  been  frequently  dis- 
cussed, and  there  can  be  no  doubt  that  it  not  infre- 
quently happens  that  several  members  of  the  same 
family  are  affected  with  diabetes,  and  occasionally 
one  parent  and  one  or  more  children  ;  more  fre- 
quently, however,  there  is  a  family  history  of  gout 
or  renal  disease,  or  a  neuropathic  predisposition. 


Schmitz  and  others  record  several  cases  of  diabetes 
occurring  in  both  husband  and  wife,  but  there  is  so 
far  no  evidence  of  the  infectious  nature  of  the  disease. 
Exposure  to  cold  and  wet  is  also  an  assigned  cause  ; 
occasionally  diabetes  has  been  known  to  follow 
mental  emotions,  sexual  excesses,  external  injury, 
and  acute  infectious  diseases,  especially  epidemic 
influenza  and  malaria.  Diabetes  occurring  in  persons 
who  have  had  syphilis  does  not  yield  to  antisyphilitic 
treatment.  Of  greater  importance  is  the  relation 
of  diabetes  to  : 

( 1 )  Gout.  — Persons  of  advanced  age  suffering  from 
gout  are  prone  to  have  glycosuria ;  often  both  affec- 
tions occur  together. 

(2)  Obesity. — In  very  stout  people,  especially 
women  at  the  climacteric  period,  diabetes  of  the 
milder  form  is  very  common  (Diabcte  gras,  lipogenic 
diabetes).  The  diet  and  mode  of  life  are  said  to  be 
the  cause  of  the  association  of  these  two  affections, 
yet  it  is  not  known  that  a  diet  rich  in  carbohydrates 
suffices  to  produce  permanent  glycosuria. 

(3)  Arterio-Sckrosis. — Atheroma  of  the  arteries 
is  often  found  in  mild  cases  of  diabetes.  The  cause 
of  this  connection  is  not  known  :  atheroma  of  the 
pancreatic  arteries  may  possibly  account  for  it ;  often, 
however,  in  addition  to  the  arterial  disease  these 
patients  suffer  from  cirrhosis  of  the  liver,  gout,  and 
nervous  affections. 

(4)  Diabetes  and  the  picerperal  state. — It  is  a 
well-established  fact  that  during  the  puerperium 
milk-sugar  may  appear  in  the  urine,  due  to  an  excess 
of  milk  in  the  breast  which  causes  the  absorption  of 
milk-sugar  into  the  blood  ;  this  is  noticed  when 
women  suddenly  stop  suckling.  Apart  from  this, 
true  diabetes  has  occasionally  been  noticed  soon 
after  confinement. 

Symptoms. — The  symptoms  vary  according  to 
the  severity  of  the  affection,  its  causation,  the  age 
of  the  patient,  and  many  other  factors.  The  most 
prominent  sign  is  of  course  the  presence  of  sugar  in 
the  urine,  and  dependent  on  this,  and  varying  with 
the  amount  of  sugar,  are  increased  thirst,  increased 
appetite,  increased  diuresis,  dr3'ness  of  the  skin, 
emaciation,  and  loss  of  muscular  strength.  Many 
other  symptoms  are  noticed,  some  of  which  must  be 
looked  upon  as  complications. 

The  077-set  is  in  most  cases  insidious  ;  in  some, 
however,  especially  the  so-called  pancreatic  form,  it 
may  be  acute  :  increased  thirst,  increased  diuresis, 
and  rapid  emaciation  being  the  principal  features. 

The  gene)-al  aspect  of  the  patient  varies  according 
as  we  have  a  mild  or  a  severe  form.  In  the  milder 
form  the  patient  is  often  stout  and  of  middle  age  ; 
in  the  severe  form  he  is  young,  has  lost  flesh,  and 
has  a  shrunken  face  and  a  nervous  anxious  expres- 
sion ;  his  skin  is  dry,  pale,  and  in  some  rare  cases 
may  have  a  bronzed  appearance  [diablte  bronze, 
hsemochromatosis  of  Osier). 

The  Urine. — The  quantity  of  urine  passed  is  in 
most  cases  increased,  and  may  be  the  first  sign  of 
the  disease.  In  slight  cases  the  quantity  passed 
varies  from  100  to  200  ounces  in  twenty-four  hours, 
in  severe  cases  it  may  reach  400  ounces  or  more  ;  in 
stout  people  there  may  be  no  increase  whatever, 
and  sometimes  in  very  severe  cases,  as  the  end 
approaches,  the  amount  of  urine  may  also  be  small. 
It  is  reduced  by  rigid  diet,  by  certain  inter-current 
affections,  such  as  chorea,  phthisis,  gout,  disease  of 
the  heart  or  of  the  kidneys,  and  acute  febrile 
diseases  ;  and  generally  diminishes  with  the  onset 
of  diabetic  coma. 
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The  colour  of  the  urine  varies  with  the  quantity 
passed.  In  the  severe  cases  it  is  pale  and  clear,  and 
becomes  opalescent  on  standing,  owing  to  the  growth 
of  the  yeast-fungus. 

The  odour  has,  especially  in  the  severe  forms  and 
just  before  and  during  the  stage  coma,  a  peculiar 
aromatic  character,  somewhat  like  the  odour  of 
chloroform  :  this  is  due  to  acetone,  and  is  a  sign  of 
grave  prognosis. 

The  specific  gravity  is  almost  always  increased  : 
t]ie  higher  the  specific  gravity  the  more  severe  the 
case.  It  ranges  between  1030  and  1040,  but  may 
reach  or  even  exceed  1060.  In  some  cases,  espe- 
cially when  complicated  with  Bright's  disease,  the 
specific  gravity  may  be  low  ;  cases  have  been  re- 
corded in  which  the  specific  gravity  was  below 
1008.    The  reaction  is  acid. 

The  characteristic  feature  of  the  urine  is  the 
presence  of  grape-sugar.  The  best  clinical  tests 
for  the  detection  of  this  are  : 

1.  Fehli>ig's  Test. — In  this  the  reducing  action 
of  the  grape-sugar  on  metallic  salts  in  alkaline 
solutions  is  made  use  of. 

The  official  formula  of  the  British  I^harmacopoeia 
may  be  used  for  all  qualitative  analysis  (Solution  I, 
copper  sulphate  (crystals),  34'64  grammes  ;  sul- 
phuric acid,  0'5  cc.  ;  distilled  water  to  make  500  cc. 
Solution  2,  sodium  potassium  tartrate,  176  grammes; 
sodium  hydroxide,  77  grammes  ;  distilled  water  to 
make  500  cc.  For  use  mix  equal  volumes  of  each 
solution).  The  solutions  should  be  mixed  when  re- 
quired. The  fluid  thus  formed  is  of  an  intense  blue 
colour,  clear  and  bright.  When  the  test-fluid  is  to 
be  used,  a  small  quantity  of  it  should  first  be  raised  to 
the  l)oiling-point  to  test  its  purity,  as,  after  a  time,  the 
tartaric  acid  tends  to  become  converted  into  racemic 
acid,  a  substance  capable  of  reducing  copper  salts. 
If  on  boiling  the  test-fluid  no  copper  is  reduced, 
the  suspected  urine  should  be  added  drop  by  drop, 
and  the  mixed  fluid  again  raised  to  the  boiling-point. 
The  boiling  should  never  be  prolonged,  lest  the 
oxide  be  formed  without  the  presence  of  sugar.  If 
the  sugar  be  present  in  quantity,  it  will  throw  down 
the  copper  in  the  form  of  a  red  or  orange  precipitate 
of  the  suboxide  of  copper.  The  quantity  of  urine 
added  should  never  exceed  half  the  bulk  of  the  test- 
fluid.  Should  the  suboxide  be  thrown  down  before 
the  urine  is  added,  fresh  test-fluid  must  be  prepared. 
If  the  urine  contain  less  than  half  per  cent.,  the 
precipitation  does  not  take  place  immediately,  but 
occurs  as  the  liquid  cools — in  five,  ten,  or  twenty 
minutes — and  the  manner  of  the  change  is  peculiar. 
First  the  mixture  loses  its  transparency  and  passes 
from  a  clear  olive-green  to  a  milky  opacity.  An 
increased  delicacy  can  be  imparted  to  this  method 
by  first  filtering  the  urine  through  animal  charcoal 
until  it  is  completely  colourless.  A  little  pure  water 
is  then  passed  through  the  filter,  and  to  this  water 
ihe  test  is  applied  in  the  usual  way.  An  exceed- 
ingly minute  trace  of  sugar  (o-oi  per  cent.)  can  lie 
detected  by  this  procedure. 

It  must  be  borne  in  mind  that  urine  rich  in  uric 
acid  may  give,  if  boiled  for  some  time  with 
Fehling's  solution,  a  dirty  greenish-brown  colour 
which  might  be  mistaken  for  a  minute  quantity  of 
sugar,  and  that  other  bodies  (Itevulose,  maltose, 
pentose,  glycuronic  acid,  creatin  and  creatinin, 
pyrocatechin  and  hippuric  acid)  behave  similarly  ; 
it  is  therefore  advisable  in  a  doubtful  case  to  apply 
another  test,  such  as  the  fermentation-test. 

2.  Fermentation-Test. — The  fermentation-test  is 


useful,  as  it  is  a  positive  test  for  glucose  and 
therefore  assists  in  the  difterentiation  of  it  from  the 
other  bodies  which  give  a  reaction  with  Fehling's 
solution. 

The  test  depends  on  the  decomposition  of  glucose 
in  the  presence  of  yeast,  with  the  formation  of 
carbon  dioxide  and  alcohol. 

The  test  is  best  carried  out  by  taking  two 
test-tubes  and  placing  in  each  a  piece  of  yeast  equal 
in  size  to  about  one-fiftieth  of  the  capacity  of 
the  tube  ;  one  tube  is  filled  to  the  brim  with  the 
urine  suspected  of  containing  sugar,  and  the  other 
with  normal  urine  to  serve  as  a  control  experi- 
ment. The  mouth  of  each  tube  is  closed  by  an 
indiarubber  stopper,  through  which  passes  a  small 
glass  tube,  bent  twice  at  right  angles.  The  two 
test-tubes  are  inverted  and  put  in  a  warm  place 
(75°  to  80°  F. )  and  kept  there  for  18  to  24  hours. 
If  sugar  is  present  in  the  urine,  carbon  dioxide  gas 
collects  at  the  top  of  the  test-tube,  while  in  the 
normal  urine  only  a  few  bubbles  are  given  oft  from 
the  yeast,  which  may  contain  a  little  gas,  and  the 
two  test-tubes  can  then  be  readily  compared. 

The  test  is  not  so  sensitive  as  other  tests,  but  it  i> 
a  positive  test,  for  if  gas  is  given  off  from  the 
suspected  urine  in  excess  of  that  yielded  by  the 
normal  urine,  we  may  conclude  that  sugar  is 
present.  In  rare  cases  the  urine  may  contain  a 
substance  preventing  fermentation,  and  to  avoid 
such  a  fallacy  two  similar  test-tubes  are  sometimes 
used,  each  containing  in  addition  to  the  yeast  a 
small  equal  amount  of  grape-sugar  :  one  is  then 
filled  with  normal  urine  and  the  other  with  the 
suspected  urine. 

3.  Phenylliydi-azine-Test. — Phenylhydrazine  acts 
on  many  sugars  forming  crystalline  compounds 
— osazones — and  according  to  the  form  of  sugar 
used  these  compounds  show  variations  in  crystalline 
appearance,  melting-point,  and  solubility.  Phenyl- 
hydrazine  acting  on  grape-sugar  forms  phenylglu- 
cosazone,  a  crystalline  body,  the  crystals  consisting 
of  bright  yellow  needles.  For  clinical  purposes 
R.  T.  Williamson  has  devised  an  excellent  method 
of  applying  this  test.  A  test-tube  of  ordinary  size 
is  filled  for  about  half  an  inch  with  hydrochlorate 
of  phenylhydrazine  (in  powder),  then  acetate  of 
sodium  is  added  for  another  half-inch.  The  test- 
tube  is  then  half  filled  with  urine  and  boiled  over  a 
spirit  lamp  by  applying  the  flame  to  the  bottom  of 
the  tube  ;  the  powders  soon  pass  into  solution,  the 
boiling  is  continued  for  two  to  three  minutes,  and 
the  tube  is  then  allowed  to  stand  for  a  short  time. 
If  sugar  be  present  a  yellow  deposit  forms  at  the 
bottom  of  the  test-tube,  which  on  microscopical 
examination  is  found  to  consist  of  bright  yellow 
needle-shaped  crystals  arranged  in  bundles  or 
sheaves.  If  no  sugar  is  present  only  brownish 
amorphous  globules  or  yellowish  scales  are  found 
in  the  deposit.  The  phenylhydrazine-test  has  the 
advantage  over  Fehling's  test  that  it  gives  no  re- 
action with  those  bodies  which  give  the  copper- 
test  with  the  exception  of  glycuronic  acid,  which  if 
present  in  the  urine  may  give  rise  to  a  deposit  of 
crystals  similar  to  those  of  phenylglucosazone.  As 
glycuronic  acid  does  not  often  occur  in  the  urine, 
its  presence  generally  depending  on  the  administra- 
tion of  certain  drugs,  the  objection  to  this  test  is 
not  of  any  great  moment.  Another  objection, 
however,  is  that  the  test  is  too  sensitive,  for  even  in 
normal  urine  a  deposit  of  yellow  needles  may  be 
obtained,  although  the)' are  smaller  than  the  crystals 
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from  diabetic  urine.  Williamson  states  that,  with 
his  modification  of  the  test,  he  never  found  these 
yellow  crystals  in  normal  urine.  It  is  therefore 
valuable  not  only  as  a  positive  but  also  as  a  negative 
test,  and  urine  which  gives  no  reaction  by  this 
method  may  be  declared  free  from  sugar.  See 
URiiNARY  DEPOSITS,  Coloured  Plate. 

4.  Examination  by  the  polariscope  is  useful  in 
differentiating  dextrose  from  those  bodies  in  the 
urine  which  turn  the  polarised  light  to  the  left 
(Ipevulose,  glycuronicacid,  /3-oxybutyric  acid).  The 
apparatus  used  is  Veutske-Soleil's  or  a  simple 
one  by  Zeiss. 

In  examining  urine  in  which  the  presence  ot 
sugar  is  doubtful  and  in  which  Fehling's  solution 
may  show  only  very  slight  reduction  (being  un- 
changed at  first,  but  becoming  turbid  and  greenish- 
yellow  when  the  tube  is  allowed  to  cool),  we 
should  apply  the  phenylhydrazine-test,  as  a  positive 
reaction  with  this  means  the  presence  of  sugar. 
But  as  possibly  glycuronic  acid  may  be  the  cause, 
it  is  well  to  apply  the  fermentation-test.  If  the 
suspected  urine  causes  reduction  of  the  copper  with 
Fehling's  solution,  while  the  filtrate  after  the  fer- 
mentation-test has  been  applied  fails  to  reduce  the 
copper,  we  may  conclude  that  the  urine  contained 
sugar.    See  also  Urine,  Morbid  Conditions  of. 

Quantitative  Analysis. —  i.  Fehling's  volu- 
metric method. — This  method,  now  in  common  use, 
is  founded  on  the  fact  that  the  proportion  in  which 
sugar  reduces  copper  is  constant.  One  equivalent 
of  grape-sugar  decomposes  exactly  ten  of  sulphate 
of  copper,  or  180  parts  by  weight  of  grape-sugar 
decompose  1246 -8  parts  by  weight  of  sulphate  of 
copper.  If  a  standard  solution  of  copper  be  used, 
it  is  therefore  easy  to  determine  the  quantity  of 
sugar  in  any  given  specimen  of  urine  : — The  follow- 
ing is  the  formula  for  the  standard  solution  : 
Sulphate  of  Copper  (crystals)  40  grammes  :  Tar- 
trate of  Potassium  (neutral)  160  grammes:  Liquor 
Soda;  (sp.  gr.  1-12)  750  grammes  :  Water  to  1 154 '5 
cubic  centimetres.  These  should  be  carefully 
mixed  ;  or,  what  is  better,  the  copper  and  alkaline 
solutions  are  made  separately,  so  that  five  cubic 
centimetres  of  each,  or  ten  of  the  mixed  fluids,  will 
be  decomposed  by  -05  grammes  of  sugar. 

In  mixing,  the  copper  should  be  added  to  the 
alkaline  solution  to  prevent  the  formation  of  any 
precipitate.  Most  specimens  of  diabetic  urine, 
containing  too  much  sugar  for  accurate  testing, 
first  require  dilution  with  water  ;  and  the  most  con- 
venient degree  of  dilution  is  when  one-tenth  of  the 
fluid  is  urine.  Next  put  ten  cubic  centimetres  of 
the  mixed  Fehling's  solution,  with  an  equal 
quantity  of  water,  into  a  small  porcelain  capsule. 
The  porcelain  capsule  with  its  contents  is  to  be 
placed  on  an  iron  retort-stand,  at  such  a  level  that 
the  flame  of  a  spirit-lamp  will  easily  play  on  the 
capsule.  Meanwhile  a  burette,  graduated  from 
above  downwards,  in  cubic  centimetres,  is  filled  up 
exactly  to  the  zero  in  the  graduated  scale  with  the 
diluted  urine.  When  the  solution  of  copper  is 
boiling,  the  urine  is  added  to  it  from  the  burette, 
drop  by  drop,  stirring  carefully  the  while,  until 
signs  are  shown  of  a  decolouration  of  the  cupric 
solution.  The  moment  all  the  copper  has  been 
thrown  down  as  suboxide,  and  all  shade  of  blue  or 
green  has  disappeared,  the  addition  of  the  diluted 
urine  is  stopped,  and  the  quantity  already  used  read 
off  on  the  graduated  burette.  A  minute  must  be 
allowed  for  the  suboxide  to  settle,  but  this  interval 


must  net  be  prolonged,  or  a  faint  blue  colour  will 
return.  To  ascertain  the  quantity  of  sugar  in  the 
urine  is  now  a  simple  calculation  : — We  know  that 
10  c.  c.  of  Fehling's  solution  is  reduced  by  exactly 
•05  gramme  of  sugar,  and  we  can,  therefore,  C(m- 
clude  that  this  is  precisely  the  amount  of  sugar 
contained  in  the  diluted  urine  which  has  been 
required  to  reduce  the  Fehling's  solution.  If 
therefore  we  divide  the  total  amount  of  urine 
passed  in  the  twenty-four  hours  by  the  actual 
amount  of  undiluted  urine  used,  and  multiply 
the  result  by  the  -05  gramme,  we  shall  ascertain  the 
number  of  grammes  of  sugar  passed  in  the  twenty-four 
hours.  In  all  such  analyses  the  sample  examined 
should  be  taken  from  the  mixed  urine  passed  during 
the  whole  twenty-four  hours.  That  passed  after 
prolonged  fasting  is  the  richest  in  sugar,  that 
passed  three  or  four  hours  after  a  meal  the  poorest. 

2.  Roberts'' s  fermentation-method. — The  fermen- 
tation-test for  sugar  in  urine  has  already  been  de- 
scribed. It  remains  to  point  out  Roberts's  method 
for  utilising  the  process  as  a  quantitative  test.  It 
is  as  follows  : — 

Take  two  twelve-ounce  glass  bottles.  Into  one 
put  about  four  ounces  of  the  suspected  urine  and  add 
a  piece  of  dry  yeast,  about  the  size  of  a  cobnut, 
after  dividing  it  into  small  pieces.  Cork  the 
bottle  with  a  grooved  cork  to  allow  the  escape  of 
gas.  Fill  the  companion  bottle  quite  full  with  the 
same  urine.  Cork  quite  tightly,  and  set  the  two 
side  by  side  for  20  to  24  hours  in  a  warm  place. 
By  the  end  of  that  time  fermentation  will  have 
ceased,  and  the  yeast  have  fallen  to  the  bottom. 
The  specific  gravity  of  the  two  specimens  must  now 
be  carefully  compared.  The  fermented  urine  will 
have  lost  density  from  two  causes  :  firstly,  the  sugar 
which  gave  the  increased  specific  gravity  has  been 
destroyed  ;  and,  secondly,  in  its  place  have  been 
formed  alcohol,  which  is  lighter  than  water,  and 
carbon  dioxide,  which  has  escaped.  Every  degree 
of  specific  gravity  thus  lost  represents  approximately 
a  grain  of  sugar  in  the  ounce  of  urine.  Thus,  if 
there  is  a  loss  of  twenty-five  degrees  of  specific 
gravity,  the  urine  would  contain  twenty-five  grains 
of  sugar  in  each  ounce.  Multiply  this  by  the  total 
number  of  ounces  passed,  to  get  the  amount  of 
sugar  discharged  per  diem.  This  plan  is  convenient 
for  noting  the  relative  quantity  of  sugar  passed  day 
by  day,  as  it  can  be  easily  undertaken  by  the  nurse 
or  friends  of  the  patient. 

The  quantity  of  sugar  varies  considerably.  In 
mild  cases  it  amounts  to  I  or  2  per  cent.,  in  severe 
cases  4  to  8  per  cent.  ;  it  may  reach  10  and  12  per 
cent.  The  daily  quantity  varies  correspondingly 
from  300  grains  to  i  pound  or  more. 

The  quantity  of  sugar  secreted  varies  during  the 
24  hours.  It  is  generally  less  at  night.  It  dimi- 
nishes two  or  three  hours  after  food  and  during 
fasting ;  it  is  increased  by  starchy  or  saccharine 
food,  and  diminished  by  nitrogenous  food.  Of  the 
various  carbohydrates,  dextrose,  starches,  dextrin, 
and  maltose  appear  to  increase  the  extent  of  sugar 
more  than  Irevulose,  inulin,  and  milk-sugar  (lactose), 
but  even  in  the  severest  cases  a  portion  of  the 
carbohydrate  is  oxidised  and  not  excreted  as  dex- 
trose. The  variation  in  the  urine  with  the  quality 
of  the  diet  is  of  great  importance  from  a  prognostic 
point :  in  the  lighter  cases  the  sugar  will  disappear 
if  the  food  contain  but  a  very  small  quantity  of 
carbohydrates  ;  in  less  mild  cases  it  will  not  dis- 
appear unless  the  diet  be  limited  to  nitrogenous 
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foods,  while  if  the  urine  continues  to  contain  sugar 
in  spite  of  a  pure  nitrogenous  diet,  the  case  must  be 
looked  upon  as  severe,  for  in  these  cases  sugar  is 
formed  from  the  disintegration  of  the  albuminous 
products  in  the  body  ;  in  some  cases  an  increase  of 
the  purely  nitrogenous  diet  has  actually  caused  an 
increase  in  the  amount  of  sugar  passed,  while  in 
others  starvation  for  24  hours,  or  a  diet  limited  to 
tat,  was  followed  by  disappearance  of  the  sugar. 

Fat  and  alcohol  have  no  effect  on  the  excretion  of 
sugar.  Muscular  work  short  of  fatigue  diminishes 
the  excretion  of  sugar  in  the  earlier  stages  of  the 
disease  ;  mental  shock  and  worry  increase  the  ex- 
cretion of  sugar  and  often  the  other  syriiptoms  of 
the  disease  as  well. 

Of  other  changes  in  the  urine  in  diabetes  we  must 
notice  (l)  that  occasionally  the  urine  contains 
lasvulose,  pentose,  and  glycogen  ;  (2)  that,  owing 
to  the  increase  of  nitrogenous  food  taken,  urea,  uric 
acid,  and  creatinin  are  generally  increased,  as  also 
are  phosphoric  and  sulphuric  acids  ;  (3)  that  oxalate 
of  lime  is  often  found  deposited  in  the  urine  ;  (4) 
that  ammonia  is  increased  in  many  cases  from  three  to 
four  times  its  normal  quantity,  that  this  has  been  espe- 
cially noticed  in  diabetic  coma,  and  that  there  is  a 
close  relationship  between  its  appearance  and  that 
of  oxybutyric  acid  ;  (5)  that  albuminuria  occurs  not 
infrequently  and  has  not  always  the  same  signifi- 
cance. We  may  distinguish  three  different  types. 
In  the  first  type,  occurring  especially  in  mild  cases 
among  the  old,  and  in  more  severe  cases  among  the 
young,  traces  of  albumen  appear  from  time  to  time, 
and  if  a  deposit  is  found  this  shows,  besides  mycelium, 
spores,  epithelial  cells,  and  a  few  hyaline  casts. 
The  albumen  in  such  cases  is  of  no  great  significance. 
In  a  second  series  of  cases  we  have  to  do  with 
diabetes  complicated  with  nephritis.  This  is  often 
of  the  chronic  interstitial  variety  and  occurs  espe- 
cially in  gouty  middle-aged  persons.  In  these  cases 
we  often  find  granular  casts,  and  the  urine  has  a 
low  specific  gravity  :  moreover  the  sugar  gradually 
becomes  less  and  may  eventually  quite  disappear 
with  the  progress  of  the  case,  and  all  the  symptoms 
of  a  granular  kidney  develop.  In  a  third  series  of 
cases  the  albumen  appears  with  the  presence  of 
acetonuria  either  before  or  with  the  onset  of  diabetic 
coma,  and  is  often  of  grave  prognostic  omen.  In 
these  cases  it  is  probably  due  to  an  irritation  of 
epithelial  cells  of  the  convoluted  tubes  by  a  toxic 
agent.  Naunyn  on  the  other  hand  states  that  he 
has  observed  many  cases  of  diabetes  with  acetonuria 
going  on  for  a  long  time  without  showing  an)' 
albumen. 

Diabetic  acidosis  (acid  intoxication)  :  ;8-oxybuty- 
ric  acid,  aceto-acetic  acid,  acetone  (acetonuria).  It 
is  now  admitted  by  most  clinicians  that  in  severe 
cases  of  diabetes,  and  especially  in  diabetic  coma, 
abnormal  acids  are  formed,  the  best  known  of 
which  is  the  ;8-oxybutyric  acid,  which  easily  splits 
up  into  aceto-acetic  acid,  and  this  again  into  acetone 
and  carbonic  acid.  See  Urine,  Morbid  Condi- 
tions of. 

The  presence  of  ^-oxybutyric  acid  may  be 
detected  as  already  indicated  when  the  diabetic 
urine  after  complete  fermentation  rotates  the  plane 
of  polarised  light  to  the  left,  or  when  the  amount  of 
sugar  determined  Ijy  Fehling's  method  is  consider- 
ably higher  than  when  estimated  by  the  polariscope. 
For  clinical  purposes  it  is  sufilicient  to  test  for 
aceto-acetic  acid  by  Gerhardt's  test,  which  consists 
in  the  addition  of  a  few  drops  of  Liquor  ferri 


perchloridi  to  the  urine,  which  causes  at  first  a  pre- 
cipitation of  the  phosphates,  which  on  further  addi- 
tion of  the  perchloride  dissolve  again,  the  urine 
assuming  a  claret-red  colour.  This  reaction  is 
often  found  in  the  severe  cases  of  diabetes  and 
almost  always  in  diabetic  coma,  and  should  be 
looked  upon  as  a  grave  sign.  Both  the  breath  of 
the  patient  and  the  urine  have  a  peculiar  sweet 
smell  like  chloroform,  and  this  is  due  to  acetone 
which  may  easily  be  detected  in  the  urine  and  in 
the  breath,  and  is  often  so  strong  that  it  pervades 
the  whole  room  and  can  be  perceived  at  some  dis- 
tance from  the  patient. 

It  must  be  noted  that  if  a  patient  be  taking  a 
compound  of  salicylic  acid  the  urine  gives  with 
perchloride  of  iron  a  purplish-brown  colouration, 
which  is  especially  noticed  when  the  urine  is  diluted. 
Moreover  such  urine  does  not  possess  the  character- 
istic odour.  It  is  further  to  be  borne  in  mind  that  the 
aceto-acetic  acid  reaction  may  be  noted  in  other 
affections  besides  diabetes,  such  as  affections  of  the 
digestive  tract,  chronic  alcoholism,  Graves's  disease, 
and  hysterical  vomiting. 

The  skill  The  skin  in  many  severe  cases  is  dry 

and  harsh,  contrasting  with  the  peculiar  soft  and 
velvety  appearance  sometimes  seen  in  diabetes 
insipidus  ;  in  some  cases  however  the  skin  feels 
moist,  and  perspiration  may  be  excessive.  Sugar  in 
the  sweat  has  been  noticed  in  a  few  cases.  In  one 
case  it  has  been  found  in  the  tears.  Pruritus  is 
common  and  ceases  with  the  disappearance  of 
sugar  from  the  urine  ;  it  is  not  often  general  but  is 
usually  confined  to  the  genital  organs  (vulva,  glans 
penis,  prepuce,  scrotum)  ;  pruritus  of  the  vulva  with 
its  attendant  excoriation  is  often  one  of  the  first 
signs  of  diabetes  in  stout  women.  Bronzing  of  the 
skin  in  rare  cases  has  been  noticed. 

The  skin  and  subcutaneous  tissue  are  often  the 
seat  of  various  other  changes  which  are  either  due 
to  the  presence  of  sugar,  to  the  disturbance  in  the 
circulation,  or  to  other  as  yet  unascertained  causes. 
The  most  common  of  these  changes  are  :  erythema 
and  eczema,  especially  of  vulva,  glans  penis,  urticaria 
(rare),  psoriasis,  boils,  carbuncles,  and  gangrene  ; 
the  latter  may  occur  spontaneously,  after  slight 
injury,  or  as  a  sequence  of  slight  inflammation  of 
the  skin  or  cellular  tissue  :  in  most  cases  of  gangrene 
lumen  of  the  arteries  is  diminished  by  atheroma, 
and  the  blood-supply  consequently  deficient  ;  hence 
the  intermittent  limping  {claudication  intennittente) 
noticed  by  Charcot.  This  consists  in  the  sudden 
onset  of  pain  in  the  legs  when  walking  quickly, 
.sufficient  to  produce  marked  limping  and  temporarily 
to  prevent  the  patient  from  walking.  Rarer  sym- 
ptoms are  perforating  ulcers,  more  or  less  localised 
cedema,  and  xanthelasma.    See  Xanthom.a.. 

Digestive  system.  —  Thirst  and  dryness  of  the 
mouth,  especially  in  severe  cases,  are  early  and 
prominent  symptoms  ;  they  are  unrelieved  by  the 
quantity  of  fluid  taken,  however  large.  The  appe- 
tite is  often  but  by  no  means  always  increased,  and 
the  patient  is  often  troubled  with  gastric  catarrh  and 
other  digestive  troubles  ;  the  bowels  are  usually 
constipated  ;  occasionally  there  is  diarrhoea,  often 
due  to  the  non-assimilation  of  the  nitrogenous  and 
fatty  food,  but  sometimes  to  tuliercular  enteritis. 
Severe  gastric  pain  and  vomiting  are  often  the  first 
symptoms  of  approaching  diabetic  coma. 

There  is  very  little  saliva  secreted,  and  its  reaction 
is  usually  acid  ;  the  gums  are  often  red  and  spongy  ; 
the  teeth  often  become  carious  without  giving  rise 
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to  much  pain,  and  drop  out  as  the  disease  progresses  ; 
the  tongue  appears  large,  red,  clean,  and  fissured  ; 
the  tonsils  may  become  the  seat  of  abscess  or 
gangrene  ;  white  deposits  due  to  the  growth  of 
fungus  are  seen  on  the  mucous  surface  of  the  mouth 
and  pharynx  ;  while  the  breath  has  in  severe  cases 
a  peculiar  sweet  odour  due  to  acetone. 

The  stomach,  in  rare  instances,  may  be  dilated  ; 
the  gastric  juice  is  free  from  sugar,  unless  carbo- 
hydrates are  taken  ;  and  the  quantity  of  free 
hydrochloric  acid  varies,  being  occasionally  absent 
for  some  time.  The  liver  may  be  found  enlarged  : 
in  many  cases  this  is  due  to  fatty  or  cirrhotic  changes 
unconnected,  or  only  remotely  connected,  with  the 
disease ;  in  others  (according  to  Frerichs)  the 
enlargement  is  due  to  active  hyperxmia  of  the  liver. 
Gall-stones  have  not  infrequently  been  noticed  in 
diabetic  patients  ;  in  a  few  cases  passage  of  a  gall- 
stone has  been  followed  by  disappearance  of  the 
diabetic  symptoms. 

Respiratory  system. — Pulmonary  tuberculosis  is 
one  of  the  most  common  complications  of  diabetes, 
and  it  may  be  said  that  more  than  one-third  of  the 
cases  of  diabetes  die  from  phthisis.  It  is  often 
latent  and  may  run  a  rapid  course  with  early  and 
extensive  excavation.  Other  pulmonary  complica- 
tions are  gangrene,  which  also  may  run  a  rapidly 
fatal  course  ;  broncho-pneumonia,  and  acute 
croupous  pneumonia  which  occasionally  gives  rise 
to  few  subjective  signs,  but  is  almost  always  fatal. 

Circtilatoiy  system. — The  heart  is  usually  un- 
affected, though  hypertrophy  and  dilatation  are 
occasionally  met  with.  Towards  the  termination  of 
the  case  the  heart's  action  is  often  very  weak  and 
feeble,  and  the  heart  is  then  found  small  and 
atrophied. 

Atheroma  of  the  arteries  is  very  common  among 
the  older  patients,  but  is  not  dependent  on  the 
glycosuria.  It  is  a  cause  of  the  anginal  attacks  and 
cardiac  asthma  so  frequently  noticed  in  diabetic 
patients. 

Blood. — Opinions  are  much  divided  on  the  com- 
position of  the  blood  in  diabetes.  Without  going 
into  minute  details,  it  may  be  affirmed  that  the 
blood,  though  alkaline,  is  less  alkaline  than  normal, 
that  during  the  diabetic  coma  and  in  very  debilitated 
subjects  the  percentage  of  water  is  generally  slightly 
diminished  and  the  specific  gravity  of  the  blood 
somewhat  increased  ;  that  the  red  blood-corpuscles 
are  increased  as  well  as  the  glycogen  ;  that  fat,  in 
the  form  of  fine  fat-drops,  may  be  present  in  the 
severe  cases,  and  sometimes  to  such  an  extent  that 
the  blood  may  have  a  pink  colour,  and  on  standing 
a  creamy  sediment ;  and  that  the  sugar  in  the  blood 
is  increased,  reaching,  according  to  Pavy,  -27  to 
•57  per  cent.  Williamson  describes  a  simple  method 
of  distinguishing  diabetic  from  non-diabetic  blood  : 
a  drop  of  diabetic  blood  is  added  in  definite  pro- 
portion to  an  alkaline  solution  of  methylene  blue  ;  on 
heating  this  mixture  the  blue  colour  will  be  dis- 
charged. 

Nervous,  system. — Diabetic  patients  are  often 
subject  to  nervous  affections  of  the  most  varied  kind. 
Commencing  with  the  peripheral  ne)~i)es  we  notice 
frequently  cramps  in  the  calf-muscles,  myalgia, 
neuralgic  pains  in  the  distribution  of  one  or  more 
spinal  nerves,  especially  the  sciatic  nerve  ;  while 
typical  multiple  peripheral  neuritis  has  been  observed 
repeatedly  :  this  often  aft'ects  the  lower  extremities, 
the  patient  complaining  of  weakness  in  walking  and 
of  sensory  disturbances  (pain,  pariesthesia  of  peri- 


pheral nerves).  The  knee-jerks  are  absent,  the 
affected  muscles  are  wasted,  and  vaso-motor  and 
trophic  disturbances  (perforating  ulcer)  are  occa- 
sionally superadded.  Regarding  the  knee-jerk,  it 
must  be  noted  that  it  is  generally  absent  in  the  more 
severe  cases,  apart  from  any  other  signs  of  peripheral 
neuritis. 

Affections  of  the  spinal  cord,  such  as  tabes  dorsalis 
and  disseminated  sclerosis,  may  occasionally  precede 
the  appearance  of  diabetes,  but  only  rarely  occur  as 
complications  of  it.  Changes,  however,  have  been 
found  in  the  posterior  columns,  when  during  life 
there  were  few  if  any  spinal  symptoms,  and  these 
changes  are  comparable  with  similar  changes  noticed 
in  severe  exhaustive  and  constitutional  diseases,  such 
as  pernicious  ansemia  and  cancer.  See  Combined 
Degenerations  of  the  Spinal  Cord  ;  and 
Insanity  in  Special  Diseases. 

Cerebral  complications,  which  may  cause  hemi- 
plegia or  monoplegia,  are  often  due  to  haemorrhage, 
or  to  softening  resulting  from  the  atheromatous  con- 
dition of  the  arteries  or  due  to  some  toxic  agent 
which  causes  the  symptoms  without  producing 
any  recognisable  lesion  ;  on  the  other  hand,  when 
a  cerebral  tumour  is  present,  it  is  generally  the 
cause  of  the  diabetes.  When  diabetes  and  epilepsy 
occur  together,  the  latter  may  be  either  the  cause 
or  the  result,  or  bear  no  relation  to  the  former. 

Organs  of  Special  Sense.  —  I.  Eye. — Soft  cataract 
is  a  common  lesion  in  severe  cases  and  runs  a  fairly 
rapid  course.  Albuminuric  retinitis  occurs  in  cases 
complicated  with  albuminuria,  but  in  non-albu- 
minuric  cases  retinitis  is  occasionally  observed, 
characterised  either  by  punctiform  hLi^morrhages 
scattered  over  the  retina,  by  small  bright  patches 
near  the  centre  of  the  retina  or  near  the  optic  disc, 
or  by  a  combination  of  these  two  forms.  Defective 
accommodation  is  often  noticed,  and,  according  to 
Hirschberg,  is  an  early  symptom  of  diabetes. 
Hemorrhagic  glaucoma,  iritis,  purulent  keratitis, 
and  atrophy  of  the  optic  nerve  are  met  with  rarely. 

2.  Ear.  — Kuhn  draws  attention  to  the  frequent 
occurrence  of  furunculosis  of  the  external  ear  and 
rapidly  developing  otitis  media.    See  Boils. 

Diabetic  Coma. — By  the  expression  '  diabetic 
coma  '  is  meant  a  group  of  symptoms  in  which  coma, 
followed  by  death,  is  the  prominent  feature.  It 
forms  one  of  the  most  serious  and  most  frequent 
complications  of  diabetes,  about  half  the  number  of 
cases  of  diabetes  dying  from  diabetic  coma.  It 
may  come  on  early  or  late  in  the  disease,  and  occurs 
more  frequently  in  persons  under  forty  years  of  age. 
Of  exciting  causes  one  may  note  muscular  fatigue, 
shock,  anxiety,  obstinate  constipation,  sudden 
change  from  the  non-diabetic  to  the  diabetic  diet, 
or  some  intercurrent  disease.  In  many  cases  the 
symptoms  come  on  suddenly  ;  in  others  they  are 
preceded  by  a  rapid  loss  of  flesh,  a  tendency  to 
drowsiness,  some  gastric  derangement,  the  charac- 
teristic odour  of  acetone  in  the  breath,  or  the 
presence  of  aceto-acetic  acid  in  the  urine.  In  many 
cases  the  appearance  of  a  large  number  of  finely 
granular  or  hyaline  casts  in  the  urine  immediately 
precedes  the  onset  of  the  coma. 

In  by  far  the  largest  number  of  cases  the  onset  of 
the  symptoms  is  more  or  less  sudden.  The  patient 
complains  of  pain  in  the  abdomen,  with  vomiting, 
restlessness,  and  great  languor.  These  symptoms 
are  soon  followed  by  dyspncea  (  '  air-hunger  '  of 
Kussmaul),  the  breathing  becoming  deeper,  but 
not  more  frequent.    Drowsiness  follows,  and  this 
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gradually  develops  into  coma.  The  characteristic 
odour  of  the  breath  often  pervades  the  whole  room, 
the  pulse  becomes  quick  and  small  and  the  tempera- 
ture sub-normal,  the  patient's  appearance  is  pale 
and  occasionally  cyanotic,  the  tongue  is  dry,  there 
is  often  constipation,  the  pupils  generally  react  till 
deep  coma  has  set  in,  twitching  or  convulsions 
occasionally  occur,  while  the  urine  shows  the 
characters  already  mentioned.  The  coma  deepens, 
and  death  takes  place  from  12  to  48  hours  after 
the  onset.  When  the  coma  is  fully  developed, 
death  almost  invariably  follows.  In  some  cases, 
especially  if  large  doses  of  alkalies  are  given,  the 
symptoms  stop  short  of  the  coma,  and  improvement 
— often,  however,  of  only  temporary  character — 
may  follow. 

Besides  this  form  of  dialectic  coma,  which  has  been 
called  the  dyspnceal  form,  there  is  a  second  type  in 
which  there  is  sudden  collapse,  probaljly  due  to 
failure  of  the  heart,  and  a  third  in  which  the  symptoms 
resemble  acute  alcoholic  intoxication. 

The  pathology  of  diabetic  coma  has  been  studied 
by  many  observers,  and  it  is  only  within  the  last  few 
years  that  a  more  satisfactory  explanation  of  the 
symptoms  and  their  causation  has  been  found. 

The  symptoms  suggest  some  form  of  intoxication, 
and  this  view  is  supported  by  the  absence  of  any 
recognisable  lesions  found  after  death,  except 
perhaps  hyaline  and  necrotic  changes  in  the  renal 
epithelivmi.  The  constant  presence  of  acetone  and 
aceco-acetic  acid  in  the  Ijreath  and  in  the  urine  drew 
the  attention  of  observers  to  these  substances.  Large 
doses  of  both  of  them  may,  however,  be  taken  with 
impunity,  and  they  may  occur  in  other  affections 
without  producing  symptoms  of  coma.  As  both  ace- 
tone and  acetic  acid  are  derived  from  ;8-oxybutyric 
acid,  and  as  this  body  has  been  found  in  very  large 
quantities  in  the  urine  of  persons  suffering  from  dia- 
betic coma,  Stadelmann  fixed  upon  this  acid  as  the 
causal  agent  of  the  coma.  According  to  him,  and  he 
is  supported  by  many  other  observers,  there  is  in 
these  cases  an  increased  production  of  acid  [ai-iJosis). 
The  acid  is  believed  to  combine  with  alkali  and  is  in 
this  form  secreted  by  the  urine.  The  quantity  of 
alkali  in  the  body  necessary  to  neutralise  the  acid 
is  thereby  diminished,  and  hence  the  quantity  of 
ammonia  in  the  urine  is  considerably  increased. 
The  presence  of  the  increased  amount  of  ammonia 
and  of  large  quantities  of  /8-oxybutyric  acid  in  all 
cases  of  diabetic  coma,  and  the  experiment  of 
Walther,  who  by  giving  animals  large  doses  of 
hydrochloric  acid  produced  coma  with  dyspncea, 
support  this  view. 

Among  other  explanations  of  diabetic  coma  may 
be  mentioned  that  of  Schmitz,  who  regards  thecoma 
as  the  result  of  intoxication  due  to  putrefactive  decom- 
position of  the  albumen  in  the  intestine,  and  that  of 
Von  Noorden,  who  believes  that  the  active  agent  con- 
sists of  toxic  substances  which  cause  destruction  of 
the  protoplasm  of  the  organism  with  the  formation 
of  oxybutyric  acid. 

Course,  Termination,  and  Prognosls. — 
The  severe  form  of  diabetes,  occurring  mostly 
in  the  young,  and  accompanied  by  profuse  glycos- 
uria and  marked  emaciation,  against  which  no 
dietetic  treatment  avails,  generally  runs  a  course  of 
some  months  or  even  a  year  or  two,  and  then  termi- 
nates fatally.  Some  of  the  acute  pancreatic  cases  may 
terminate  within  a  few  weeks  after  the  onset  of  the 
symptoms. 

The  prognosis  is  better  in  the  milder  forms 
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occurring  in  older  people,  in  persons  presenting  a 
gouty  history,  or  suffering  from  chronic  renal  disease, 
or  who  have  partaken  of  large  quantities  of  carbo- 
hydrates, and  in  cases  in  which  a  small  amount  of 
sugar  is  excreted.  When  there  is  no  loss  of  weight 
and  the  patient  observes  a  careful  diet,  the  sugar 
often  completely  disappears,  and  even  if  it  does  not, 
the  patient  ma}'  live  for  many  years,  not  much  in- 
convenienced by  the  glycosuria.  Cases  are  not 
rare  in  which  sugar  has  been  present  in  the  urine 
for  1 5  to  20  years,  and  in  which  death  took  place 
from  some  intercurrent  affection.  Milder  forms  of 
diabetes  may  undergo  complete  cure.  In  other 
cases  the  glycosuria  becomes  intermittent.  In  a  few 
apparently  cured  cases  the  symptoms,  especially  if 
dieting  be  neglected,  reappear  ;  and  in  others  the 
mild  form  of  diabetes  may,  under  similar  conditions, 
change  into  the  severe  type. 

Pathological  Anatomy.  —  Numerous  lesions 
have  been  found  in  persons  who  have  died  of  diabetes, 
but  they  are  not  constant,  and  have  generally  been 
due  to  complications  or  intercurrent  affections.  The 
nervous  system  and  the  pancreas  are  chief  seats  of 
the  causal  lesions.  According  to  Plansemann  the 
pancreas  is  found  affected  in  about  50  per  cent,  of 
the  fatal  cases,  the  lesions  being  atrophy  and 
cirrhosis,  calculi,  cystic  degeneration,  and  cancer  of 
the  pancreas,  and  hasmorrhagic  pancreatitis.  In 
the  nervous  system,  tumours,  cysts,  hcfimorrhage, 
cedema  of  the  brain  and  of  the  meninges,  minute 
changes  in  the  medulla,  cord,  and  sympathetic 
nerves  have  been  found.  The  changes  in  the  lungs, 
liver,  heart  and  kidneys  have  already  been  men- 
tioned. 

Treatment. — Propltylactic  ircatiiiciii. — Persons 
with  a  family  predisposition  to  diabetes,  or  who  are 
very  stout  or  gouty,  should  restrict  the  carbo- 
hydrates in  the  diet,  especially  if  by  taking  about 
100  grammes  of  grape-sugar  for  a  few  days  tem- 
porary glycosuria  is  thereby  produced  (von 
Noorden ). 

Curative. — The  principal  treatment  of  diabetes 
is  the  dietetic  treatment  ;  but  while  our  oljject  must 
be  to  render  the  urine  free  from  sugar,  we  must 
never  forget  the  importance  of  maintaining  the 
nutrition  and  general  condition  of  the  patient. 

In  mild  cases  this  object  is  often  easily  attained 
by  excluding  carbohydrates  from  the  diet,  and 
if  after  a  few  weeks  the  sugar  has  completely 
disappeared,  fruit,  with  the  exception  of  grapes, 
and  milk  in  not  too  large  quantities  may  be 
permitted,  since  the  patient  after  the  sugar  has 
disappeared  can  better  assimilate  a  certain  amount 
of  carbohydrates.  Such  cases  should  remain  under 
treatment  for  some  time  ;  the  urine  should  be 
examined  daily,  that  any  reappearance  of  the  sugar 
may  be  checked.  The  weight  of  the  patient  should 
be  carefully  watched  so  as  to  detect  any  decrease 
of  the  body-weight.  In  dieting  the  patient  it 
is  important  to  take  into  account  not  only  the 
quantity  of  food  but  also  the  quality  according 
to  its  heat-giving  value.  In  many  of  the  mild 
cases,  in  persons  above  forty,  the  sugar  will  dis- 
appear at  once,  even  though  carbohydrates  are  not 
entirely  excluded.  In  the  more  severe  cases  a 
strict  diet  is  necessary  for  a  considerable  time 
before  the  sugar  disappears,  and  even  then,  witli 
the  allowance  of  a  small  quantity  of  carbo- 
hydrates, the  sugar  reappears,  though  in  small 
quantity.  But  as  a  strict  diet  for  a  long  period  is 
often  not  well  borne,  we  may,  after  a  time,  allow 
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some  carbohydrates,  provided  the  weight  does  not 
diminish  and  the  patient  does  not  begin  to  feel 
weak.  Phthisical  patients  do  badly  on  a  strict  diet. 
In  the  severe  cases,  even  with  a  strict  diet,  the 
sugar  does  not  completely  disappear. 

When  such  a  patient  comes  under  treatment 
a  strict  diet  should  be  instituted  gradually ;  but 
if  after  this  has  been  continued  for  some  days  the 
patient's  weight  steadily  diminishes,  or  if  the  urine 
shows  the  characteristic  reaction  with  perchloride 
of  iron  or  any  other  symptom  of  acid  intoxication, 
the  patient  should  be  allowed  carbohydrates, 
including  milk,  fruit,  and  vegetables,  and,  at  the 
same  time,  large  doses  of  alkalis  should  be  given. 
In  order  to  raise  the  heat-giving  power  of  the  food 
and  to  produce  the  necessary  calorific  effect,  fat  in 
various  forms  should  be  given  in  considerable 
quantities. 

Articles  of  diet.  Animal  and  nitrogenous  food. — 
Butcher's  meat,  flesh-meat  of  various  kinds,  poultry, 
game,  and  fish  may  be  taken  in  any  form  ;  also 
tongue,  bacon,  potted  beef,  preserved  meats,  sar- 
dines, beef-tea,  broth,  and  soup  (liver,  oysters, 
cockles,  and  mussels,  owing  to  the  large  amount  of 
glycogen  they  contain,  should  not  be  taken  ;  also 
the  interior  of  crabs  and  lobsters).  Eggs  form  a 
useful  form  of  food  on  account  of  the  nitrogenous 
and  fatty  nature  of  their  contents. 

Milk  is  also  useful,  but  as  it  contains  5  per  cent, 
of  lactose  caution  is  necessary.  In  mild  cases 
fairly  large  quantities  may  be  given  ;  in  the  severe 
cases  the  milk  should  be  limited  to  about  one  pint. 
The  urine  should  be  carefully  watched,  for  while  in 
many  cases  the  milk  has  no  effect  on  the  excretion 
of  sugar,  in  others  the  glycosuria  may  increase  with 
the  administration  of  milk  :  in  these  cases  the  milk 
should  be  stopped. 

Cream,  which  contains  much  less  lactose  and  a 
good  deal  more  fat  than  milk,  should  be  freely  taken 
with  or  without  milk. 

Fatty  food  is,  as  already  stated,  most  essential  to 
maintain  the  body-weight  of  the  patient,  and  should 
be  given  in  various  forms — butter,  cream,  cheese, 
suet,  and  eggs.  The  patient  should  also  take  oil 
either  in  the  form  of  salad-oil  with  his  meals,  or 
cod-liver  oil  after  food. 

Vegetable  Foods.  —  Cane-  and  grape-sugars  should 
be  avoided  ;  milk-sugar  is  less  injurious,  while 
small  quantities  of  Irevulose,  according  to  Grube 
and  Hale  White,  may  be  given  in  the  milder 
cases.  As  the  sugar  in  many  fruits  consists  chiefly 
of  laevulose,  these  may  be  allowed  with  cream, 
especially  cooking-apples,  raspberries,  stewed 
gooseberries,  peaches,  apricots,  and  melons.  When 
not  sweet  enough,  saxin  should  be  added.  Nuts, 
cocoa-nuts,  and  almonds  may  be  freely  given,  but 
chestnuts,  dates,  figs,  currants,  dried  raisins,  prunes, 
and  plums  should  be  prohibited. 

The  substitutes  for  sugar  are  Saccharine,  Saxin, 
and  Dulcin. 

Starch  is  less  injurious  than  sugar,  but  in  all 
severe  cases  it  should  be  avoided.  Of  vegetables, 
potatoes,  rice,  sago,  tapioca,  groats,  arrowroot, 
macaroni,  peas,  haricot  beans,  turnips,  carrots, 
beetroot,  artichokes,  and  vegetable  marrow  are 
prohibited. 

The  following  vegetables  may  be  allowed  freely  : 
salad  (mustard  and  cress),  Brussels  sprouts,  spinach, 
sorrel,  cucumber,  mushrooms  ;  other  vegetables 
like  celery,  onions,  and  French  beans  may  be 
allowed  in  many  cases. 


Bread. — -The  ordinary  (wheaten)  bread  contain- 
ing about  50  per  cent,  of  carbohydrates  is  a  most 
unsuitable  article,  and  as  the  patient  cannot  take 
his  food  for  any  length  of  time  without  bread,  sub- 
stitutes for  ordinary  bread  have  been  devised  ;  but 
it  must  be  remembered  that  there  is  no  diabetic 
bread  which  does  not  contain  carbohydrates :  in 
many  of  them  the  quantity  is  only  less,  in  some  it 
is  even  more,  than  in  the  ordinary  bread.  If  the 
patient  is  therefore  to  be  strictly  dieted,  bread  should 
be  entirely  excluded.  After  a  time  small  quantities 
of  toasted  bread  may  be  allowed.  Of  the  sub- 
stitutes for  bread,  gluten-bread  prepared  from 
gluten-flour  is  best  known,  although  many  of  the 
specimens  of  gluten-flour  are  very  rich  in  carbo- 
hydrates ;  almond-bread  and  almond-cakes  are 
preferable.  Saundby  gives  the  following  direc- 
tions :  one  pound  of  ground  almonds,  four  eggs, 
two  tablespoonfuls  of  milk,  a  pinch  of  salt.  Beat 
up  the  eggs,  and  stir  the  almond-flour,  divide  into 
twelve  flat  tins,  and  bake  for  about  fifteen  minutes 
on  a  moderate  oven.  Cocoa-nut  may  be  made  into 
biscuits  and  cakes.  Aleuronat  — a  powder  containing 
80-90  per  cent,  of  vegetable  albumen,  and  only  7 
per  cent,  of  carbohydrates,  is  a  useful  article  of  diet, 
but  it  can  only  be  made  into  bread  by  the  addition 
of  an  equal  quantity  of  wheaten  flour.  Soja-bread 
made  from  the  flour  of  a  bean  used  in  Japan  is 
recommended  by  some,  but  according  to  Attfield 
the  flour  contains  30  per  cent,  of  carbohydrates. 

Beverages. — Tea,  coffee,  aerated  waters,  light 
wine  containing  very  little  sugar,  such  as  bordeaux, 
hock,  moselle,  and  the  Hungarian  wines,  dry 
sherry,  whisky  and  brandy  may  be  allowed,  and  are 
often  useful,  partly  because  they  enable  the  patient 
to  take  fatty  food,  and  partly  on  account  of  their 
calorific  value.  Cocoa,  chocolate,  and  the  sweet 
wines,  such  as  port,  madeira,  champagne,  and 
lemonade  containing  sugar,  should  be  forbidden. 

General  management  and  hygienic  treatment. — 
The  patient  should  avoid  all  mental  worry  and 
excitement,  take  a  fair  amount  of  exercise  without 
over-fatiguing  himself,  clothe  himself  in  wool  to 
avoid  getting  cold,  and  have  warm  baths. 

A  mild  sunny  climate  is  often  beneficial.  Slight 
cases  and  those  in  which  there  is  a  gouty  diathesis 
may  be  sent  to  Carlsbad, Vichy,  or  Neuenahr. 

Medicinal  treatment. — Drugs  are  of  no  great  use, 
but  many  have  been  recommended.  The  most 
useful  are  opium  and  its  alkaloids,  codeine  and 
morphine.  Pavy  strongly  recommends  codeine, 
given  at  first  in  half-grain  doses  several  times 
daily,  and  gradually  increased  till  10-15  grains  are 
taken  daily.  Other  drugs  to  be  mentioned  are  : 
the  alkalis,  arsenic,  quinine,  sodium  salicylate  (in 
gradually  increasing  doses),  salic3'late  of  bismuth, 
jambul,  and  phenazone  (antipyrine) — strongly  recom- 
mended by  French  observers.  Pancreatic  prepara- 
tions have  not  given  any  encouraging  results. 

If  the  onset  of  diabetic  coma  be  suspected,  large 
quantities  of  bicarbonate  of  sodium  (50- 1 50  grains 
three  times  daily)  should  be  given,  an  ordinary  diet 
ordered,  and  alcoholic  stimulants  administered.  If 
there  is  any  constipation,  this  should  be  relieved  by 
enemata  or  castor  oil.  Should  the  symptoms  of 
diabetic  coma  set  in,  other  measures  besides  these 
have  been  recommended,  such  as  the  inhalation  of 
oxygen,  the  intravenous  injection  of  normal  saline 
solution  or  of  solution  of  sodium  carbonate  to  the  ex- 
tent of  3-4  pints.  See  Saline  Solutions,  Infu- 
sion OF.  Julius  Dreschfeld. 
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DIAPHORESIS  (Sid,  through  ;  and  cpop^w,  I 
convey). — The  act  of  perspiring.  The  term  is  gene- 
rally applied  to  perspiration  artificially  induced. 

DIAPHORETICS  (61a,  ihrough  ;  and  <popiu,  I 
convey). 

Definition.  -  -  Remedies  which  increase  the 
secretion  of  sweat.  When  the  increase  is  so  great 
as  to  cause  the  perspiration  to  stand  in  beads  upon 
the  surface,  they  are  usually  termed  sttdorijics. 

Enumeration. — The  principal  diaphoretic  mea- 
sures are — The  Vapour-Bath,  Turkish  Bath,  and 
Wet  Pack  ;  Warm  drinks,  Warm  Clothing  ;  Jabo- 
randi.  Pilocarpine  ;  preparations  of  Antimony  ;  Ipe- 
cacuanha ;  Opium  and  Morphine  with  their  prepara- 
tions ;  Resorcin,  Aconite,  Guaiacum,  Salicin  and 
Salicylates,  Senega,  Camphor  ;  Sulphur  ;  Ammonia 
and  its  Carbonate,  Acetate,  and  Citrate  ;  Alcohol  ; 
Ethers  (especially  Nitrous  Ether)  ;  and  Chloroform. 

Action. — The  secretion  of  sweat  usually  consists 
of  two  stages,  namely,  a  free  supply  of  blood  to  the 
sweat-glands,  and  the  abstraction  from  it  of  the 
materials  for  sweat  by  the  cells  of  the  gland.  These 
two  processes  sometimes  occur  independently  of 
each  other.  In  fevers  the  supply  of  blood  to  the 
glands  is  abundant,  Init  they  do  not  always  secrete, 
although  experimentally  a  rise  in  the  temperature 
of  the  blood  induces  sweating  ;  and  a  similar  condi- 
tion is  observed  in  belladonna-poisoning.  Bella- 
donna and  atropine  possess  the  power  of  paralysing 
the  secretory  nerves  of  the  sweat-glands,  just  as  they 
do  those  of  the  salivary  glands,  and  thus  the  skin 
remains  dry,  although  the  cutaneous  vessels  are 
much  dilated.  In  collapse  the  cutaneous  glands 
secrete  a  profuse  cold  sweat,  due  to  the  stimulating 
effect  of  venous  blood  on  the  central  mechanism, 
though  the  supply  of  blood  to  them  is  deficient. 

The  secreting  cells  appear  to  be  under  the  in- 
fluence of  nerves,  by  exciting  which  secretion  occurs. 
The  centres  for  the  secretory  nerves  of  the  sweat- 
glands  appear  to  be  situated  in  the  spinal  cord,  and 
in  the  medulla  oblongata.  The  fibres  seem  to  run 
in  the  same  path  as  the  vaso-motor  nerves.  The 
secretory  nerves  of  the  sweat-glands  may  be  excited 
directly  by  stimulation  of  the  nervous  trunks  in 
which  they  run  ;  and  the  sweat-centres  may  also  be 
reflexly  excited  by  irritation  of  various  sensory 
nerves.  Certain  substances,  such  as  picrotoxin, 
nicotine,  and  carbonic  acid,  seem  to  stimulate  the 
sweat-centres  ;  while  other  drugs,  such  as  pilocar- 
pine, either  act  upon  the  terminations  of  the  secre- 
tory nerves  in  the  sweat-glands,  or  possibly 
on  the  secreting  structures  themselves.  Several 
remedies,  at  the  same  time  that  they  excite  secre- 
tion, likewise  increase  the  flow  of  lalood  through 
the  skin,  rendering  it  redder,  warmer,  and  more 
vascular.  Others,  again,  excite  the  secretion  at  the 
same  time  that  they  diminish  the  cutaneous  circula- 
tion. Diaphoretics  have  therefore  been  divided 
into  two  classes,  the  former  kind  being  termed 
stimulant,  and  the  latter  sedative  diaphoretics.  The 
exact  mode  in  which  each  drug  already  enumerated 
produces  diaphoresis  has  not  yet  been  ascertained  ; 
hut  antimony,  ipecacuanha,  and  jaborandi  are  classed 
as  sedative  diaphoretics,  and  all  the  others  as  stimu- 
lating ones.  The  supply  of  blood  and  the  secretion 
of  sweat  are  both  increased  by  the  application 
ot  warmth,  by  the  ingestion  of  warm  fluids,  and  by 
the  action  of  jaborandi. 

Uses.  —  Diaphoretics  are  employed  to  increase 
the  flow  of  blood  to  the  surface,  and  possibly  to  aid 


the  elinnnation  of  excrementitious  products  in  in- 
ternal congestion,  such  as  catarrh  of  the  respiratory 
passages  or  digestive  tract,  and  in  febrile  conditions 
generally.  In  fevers,  the  cutaneous  circulation  is 
generally  active,  and  the  so-called  sedative  dia- 
phoretics are  then  useful,  although  acetate  of  am- 
monia and  nitrous  ether  are  largely  employed.  Dia- 
phoretics are  also  used  to  increase  the  elimination  of 
water  by  the  skin,  and  thus  lessen  the  accumulation  of 
fluid  in  dropsy,  or  to  relieve  other  excreting  organs, 
such  as  the  kidneys  in  albuminuria  and  diabetes 
insipidus,  or  the  intestines  in  diarrhcea.  In  these 
cases  stimulant  diaphoretics  are  indicated. 

T.  Lauder  Brunton. 

DIAPHRAGM,  Diseases  of  the.— For  practi- 
cal purposes  these  may  be  conveniently  discussed 
according  to  the  following  arrangement  :  — 

1.  Physical  Interference  with  the  Dia- 
phragm, and  Displacement. 

2.  Functional  Disorders.  (a)  Paralysis. 
{//)  Spas'ii. 

3.  Organic  Lesions,  (a)  Injury,  Perforation, 
and  Rupture — Diaphragmatic  Hernia.  [h)  In- 
/lammation,  acute  or  chronic,  (c)  Muscular  RJieu- 
matism.  (d)  Atrophy  and  Degeneration,  {c)  Mor- 
bid Formations. 

I.  Physical  Interference  with  the  Dia- 
phragm, AND  Displacement. — The  diaphragm 
is  frequently  interfered  with  by  morbid  conditions 
within  the  chest  or  abdomen,  which  impede  its 
movements,  displace  it  more  or  less,  either  upwards 
or  downwards,  or  render  it  tense  and  stretched. 
The  entire  structure  may  be  thus  affected,  or  only  a 
portion  of  it,  such  as  one  lateral  half  or  its  central 
part.  The  chief  thoracic  conditions  by  which  the 
diaphragm  may  be  thus  affected  are  pleuritic  effu- 
sion, empyema,  pneumothorax,  emphysema  of  the 
lungs,  abundant  pericardial  effusion,  enlargements 
of  the  heart,  and  tvwnours  within  the  chest.  Chronic 
contracting  affections  of  the  lung  and  pleura  tend  to 
draw  it  upwards.  Pleuritic  adliesions,  acting  alone, 
tend  to  depress  it.  The  principal  abdominal  con- 
ditions which  may  raise  the  diaphragm  are  a  dis- 
tended stomach,  tympanites,  ascites,  peritonitis, 
pregnancy,  large  frecal  accumulations,  and  tumours 
or  enlarged  organs,  which  attain  considerable  dimen- 
sions, especially  ovarian,  hepatic,  splenic,  or  renal 
tumours.  It  sometimes  happens  that  the  diaphragm 
is  interfered  with  both  from  its  thoracic  and  its 
abdominal  aspects.  Tight  lacing  may  materially 
embarrass  and  alter  the  position  of  this  structure. 

Sy'mptoiMS. — A  sense  of  uneasiness  and  discom- 
fort is  often  experienced  around  the  lower  part  of 
the  chest,  amounting  sometimes  to  considerable 
tension  or  tightness.  There  is  not  any  actual  pain, 
Init  in  some  instances,  where  the  diaphragm  is  much 
pushed  down,  the  patient  complains  of  a  painful 
sensation  referred  to  the  ensiform  cartilage,  as  if  the 
attachment  of  the  diaphragm  at  this  point  were 
being  severely  dragged  upon.  The  act  of  respira- 
tion is  impeded,  and  this  seems  to  be  the  cause  of 
the  discomfort  experienced.  A  sensation  frequently 
complained  of  by  patients  is  that  they  cannot  take 
a  full  breath.  Respiration  may  be  much  hurried, 
or  oppressed  and  laboured  ;  and  not  uncommonly 
the  normal  relation  between  the  thoracic  and  ab- 
dominal movements  is  markedly  altered,  and  the 
diaphragm  may  so  act  as  to  draw  in  the  lower  part 
of  the  chest- walls  in  inspiration.  In  acute  peritonitis 
the  movements  almost  cease  and  breathing  becomes 

c  c 
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wholly  thoracic.  Occasionally  a  kind  of  spasmodic 
cough  or  hiccough  seems  to  be  excited  by  the  tension 
of  the  diaphragm  produced  by  certain  conditions. 
The  act  of  coughing  is  also  rendered  more  difficult 
and  less  effectual. 

The  actual  position  of  the  different  parts  of  the 
diaphragm  in  a  particular  case  can  only  be  deter- 
mined by  carefully  noting  the  physical  signs  afforded 
by  the  structures  above  and  below  it. 

2.  Functional  Disorders. — The  affections  of 
the  diaphragm  included  within  this  group  are  {a) 
Paralysis  ;  and  [d)  Spasm.  It  will  be  under- 
stood that  in  the  cases  now  under  consideration 
there  is  no  structural  change  in  the  diaphragm  itself. 

a.  Paralysis. — The  diaphragm  is  completely 
paralysed  when  the  spinal  cord  is  destroyed  at  the 
origin  of  the  phrenic  nerve,  whether  as  the  result  of 
injury  or  disease.  If  one  or  both  phrenic  nerves  be 
injured  or  compressed,  one  lateral  half  or  the  whole 
of  the  diaphragm  will  be  paralysed,  according  as 
one  or  both  nerves  are  involved.  This  structure 
may  also  be  implicated  in  diphtheritic  paralysis ; 
lead-palsy ;  and  hysteria.  Sei;  Phrenic  Nerve, 
Diseases  of. 

Symptoms. — Where  paralysis  of  the  whole  dia- 
phragm is  suddenly  produced,  death  speedily  ensues 
from  the  impediment  to  the  respiratory  function 
resulting  therefrom.  If  the  paralysis  is  brought 
about  gradually,  or  if  only  part  of  the  structure  is 
involved,  there  may  be  a  subjective  sensation  of  a 
want  of  power  to  breathe  ;  while  the  respiratory 
movements  may  be  hurried  and  shallow.  When 
the  patient  is  at  rest,  breathing  is  often  quite  easy, 
but  any  exertion  causes  it  at  once  to  become  fre- 
quent, and  brings  the  extraordinary  muscles  of  re- 
spiration into  play.  Physical  examination  shows 
that,  if  a  deep  inspiration  be  taken,  the  epigastrium 
and  hypochondria  sink  in  instead  of  protruding, 
while  during  expiration  these  regions  bulge  out  again. 
If  only  one  half  of  the  diaphragm  is  affected,  this 
abnormal  movement  is  unilateral.  Coughing  and 
sneezing  cannot  be  performed  efficiently,  and  sputa 
cannot  be  easily  expelled  ;  while  the  abdominal  acts 
for  which  a  tense  diaphragm  is  required,  such  as 
defaecation  or  vomiting,  are  also  ineffectual  or  im- 
practicable. A  peculiar  dysphonia  has  been  de- 
scribed, in  which  the  voice  loses  its  power  as  the  day 
advances,  becoming  at  last  a  mere  cracked  whisper. 
The  lower  parts  of  the  lungs  tend  to  be  more  or  less 
collapsed  and  congested  ;  and  if  bronchitis  sets  in, 
the  patient  is  in  grave  danger. 

fi.  Spasm. — The  diaphragm  may  be  the  seat 
either  of  clonic  or  tonic  spasm  or  cramp.  The  dis- 
order may  depend  upon  disease  of  the  nerve-centre 
at  the  origin  of  the  phrenic  nerves  ;  irritation  of  these 
nerves  in  their  course  ;  direct  excitation  of  the  dia- 
phragm ;  or  reflex  causes.  Tonic  spasm  is  most 
strikingly  observed  in  cases  of  tetanus  ;  of  poisoning 
by  strychnine ;  or  of  hydrophobia.  A  form  of 
asthmatic  attack  has  also  been  attributed  to  this  con- 
dition of  the  diaphragm  ;  and  it  may  result  from 
immoderate  laughter. 

Symptoms. — Tonic  contraction  of  the  diaphragm 
gives  rise  to  severe  pain,  and  a  sense  of  constriction 
in  the  corresponding  region,  which  may  come  on  in 
paroxysms  ;  clonic  spasms  also  originate  painful 
sensations  after  a  time,  which  may  become  very  con- 
siderable. Hiccough  is  probably  due  mainly  to  a 
clonic  spasm  of  the  diaphragm  {stx  HICCOUGH).  If 
this  structure  should  become  rigidly  fixed,  respiration 
is  gravely  interfered  with,  and  the  patient  soon 


presents  the  phenomena  of  asphyxia,  which  will  end 
fatally  if  the  spasm  is  not  relieved.  In  the  form  of 
asthma  supposed  to  be  due  to  diaphragmatic  spasm, 
expiration  is  very  difficult  and  greatly  prolonged, 
inspiration  being  short  and  abrupt  ;  the  lungs  are 
distended  ;  great  distress  is  felt  ;  and  there  may  be 
signs  of  impending  death  from  suffocation.  A  spas- 
modic cough  may  be  due  to  clonic  spasm  of  the 
diaphragm. 

3.  Organic  Lesions.-  These  may  be  briefly 
considered  in  the  order  in  which  they  were  enume- 
rated at  the  commencement  of  this  article. 

a.  Injury,  Perforation,  and  Rupture  -Dia- 
phragmatic Hernia. — The  diaphragm  may  be 
perforated,  lacerated,  or  ruptured  in  connection  with 
various  forms  of  injury,  such  as  crushing  accidents, 
fractured  ribs,  penetrating  wounds,  or  gunshot 
injuries.  Should  the  patient  recover,  a  permanent 
opening  may  be  left.  Rupture  of  the  diaphragm 
may  also  occur  from  violent  strain,  as  of  persistent 
retching,  or  during  parturition  ;  and  from  the  effort 
to  conceal  or  suppress  the  cries  of  pain  in  parturition. 
In  medical  practice  perforation  of  this  structure  may 
be  met  with  as  a  congenital  condition  ;  as  the  result 
of  the  bursting  of  some  fluid-collection  through  it, 
such  as  an  empyema,  pulmonary  abscess,  a  sub- 
diaphragmatic, hepatic,  renal,  or  other  abscess,  or 
a  hydatid  cyst  ;  or  from  its  destruction  in  the  progress 
of  some  organic  lesion,  such  as  malignant  disease, 
an  aneurysm,  or  a  chronic  gastric  ulcer.  It  may 
occasionally  occur  independently  of  these  causes, 
owing  to  the  yielding  of  a  weak  portion  of  the  dia- 
phragm, especially  between  the  attachment  to  the 
ensiform  cartilage  and  the  seventh  rib.  Congenital 
perforation  is  rare,  but  a  considerable  portion  of  the 
diaphragm  may  be  thus  deficient.  The  size  and  other 
characters  of  the  perforation  differ  much  in  different 
cases.  If  it  is  produced  by  the  opening  through  the 
diaphragm  of  a  fluid-accumulation,  this  fluid  escapes 
from  the  abdominal  into  the  thoracic  cavity,  or  vice 
ve?-sa,  the  latter  being  exceptional  ;  in  other  instances 
portions  of  the  thoracic  or  abdominal  organs  pass 
through  [he  perforation,  constituting  forms  of  dia- 
phragmatic  hernia.  The  stomach  and  colon  most 
frequently  pass  through  the  diaphragm.  In  rare 
instances  the  small  intestines,  spleen,  or  other  struc- 
ture form  part  of  the  hernia. 

Symptoms. — To  recognise  clinically  a  perforation 
or  rupture  of  the  diaphragm  is  generally  no  easy 
matter.  In  cases  of  sudden  and  extensive  rupture, 
there  will  probably  be  grave  collapse  and  speedy 
death,  and  the  patient  may  present  marked  7-isus 
sardoiiiius.  Often  there  are  no  .symptoms  refer- 
able to  the  diaphragm,  though  there  may  be  signs 
indicating  that  its  functions  are  more  or  less  impeded. 
The  occurrence  of  sudden  perforation  may  be  known 
from  the  previous  existence  of  some  condition  likely 
to  cause  this  event,  such  as  empyema,  or  an  ab- 
dominal abscess  or  hydatid  tumour  ;  the  supervention 
of  acute  pain,  accompanied  by  indications  of  shock 
or  collapse,  and  the  disappearance  or  modification 
of  the  signs  of  the  original  morbid  condition  ; 
followed  by  the  development  of  phenomena  revealing 
that  fluid  has  passed  through  the  diaphragm,  and 
accumulated  in  the  thoracic  or  abdominal  cavity, 
as  the  case  may  be,  or  that  some  secondary  affection 
has  been  set  up  as  the  result  of  the  perforation,  such 
as  peritonitis  or  pleurisy.  A  fluid-collection  may, 
however,  penetrate  the  diaphragm,  without  giving 
rise  to  any  very  evident  disturbance.  When  an 
organ  passes  through  this  structure,  the  symptoms 
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present,  if  any,  are  more  likely  to  be  associated  with 
this  organ  than  with  the  diaphragm,  and  physical 
examination  may  possibly  detect  the  displacement. 
In  the  case  of  hernia  of  the  stomach  already  referred 
to,  the  chief  symptom  was  urgent  vomiting,  which 
occurred  immediately  after  taking  any  food  or  drink. 

b.  Inflammation.  —  The  serous  coverings  of 
the  diaphragm  are  not  uncommonly  involved  in 
cases  of  acute  pleurisy,  pericarditis,  or  peritonitis 
respectively,  and  the  inflammatory  process  may 
penetrate  its  structure  through  the  lymphatics. 
Acute  inflammation  of  the  substance  of  the  dia- 
phragm may  further  arise  from  injury,  direct 
irritation,  septica;mia,  or  without  any  evident 
cause.  The  anatomical  conditions  observed  are  in- 
creased vascularity  and  sometimes  ecchymosis  ;  the 
formation  of  lymph  upon  its  surfaces,  or  exudation 
into  its  substance  ;  softening  and  degeneration  of 
its  muscular  tissue  or  central  tendon  ;  or,  in  rare 
instances,  suppuration,  an  abscess  forming  in  the 
substance  of  the  diaphragm,  or  pus  collecting  under 
one  or  other  of  its  serous  coverings.  Ulceration 
and  gangrene  have  been  noticed  in  exceptional 
instances.  Clironic  inflammation  of  the  diaphragm 
may  occur,  leading  to  a  fibroid  change  in  its 
muscular  portions,  either  Ijy  extension  from  neigh- 
bouring structures,  or  as  the  result  of  chronic  local 
irritation. 

Sym  l*TOMS. — The  symptoms  of  acute  inflamma- 
tion of  the  diaphragm  are  generally  very  obscure. 
The  condition  may  be  indicated  by  severe  con- 
strictive pain  in  the  region  of  this  structure, 
obviously  increased  by  breathing,  so  that  the  respira- 
tion becomes  instinctively  thoracic,  as  well  as  hurried 
and  shallow  ;  and  also  much  aggravated  by  coughing, 
defKcation,  or  any  other  act  which  disturbs  the 
diaphragm,  as  well  as  by  movements  of  the  trunk, 
and  pressure  over  the  epigastrium.  Sighing,  hic- 
cough, painful  dysphagia,  risus  sardonicus,  and 
violent  delirium  are  other  symptoms  described. 
The  patient  is  obviously  distressed,  and  has  more  or 
less  fever.  If  an  abscess  form,  this  may  burst 
either  into  the  chest  or  abdomen,  and  thus  lead 
to  secondary  pleurisy,  peritonitis,  or  pericarditis. 
Chronic  inflammation  and  its  consequences  may 
possibly  Ije  suspected  from  a  want  of  free  movement 
in  the  diaphragm,  associated  with  conditions  likely 
to  originate  this  change  ;  but  it  could  scarcely  be 
recognised  clinically  with  any  certainty. 

c.  Muscular  Rheumatism. — This  affection  is 
characterised  by  pain  referred  to  the  diaphragm. 
So  long  as  this  is  kept  at  rest,  there  may  l)e  no  dis- 
comfort, but  deep  breathing  causes  considerable 
pain,  so  that  the  respiration  is  carried  on  in  a 
shallow  manner,  and  may  be  entirely  thoracic. 
Such  acts  as  coughing  or  defecation  cause  much 
pain  and  a  sense  of  aching. 

d.  Atrophy  and  Degeneration. — The  dia- 
phragm may  be  involved  in  the  course  of  progres- 
sive muscular  atrophy  ;  it  may  also  be  atrophied 
from  causes  which  produce  general  wasting ;  or 
undergo  senile  atrophy  and  degeneration  ;  or  be 
similarly  affected  from  local  causes,  such  as  inter- 
ference with  its  blood-supply  from  vascular  de- 
generation, want  of  action,  or  after  chronic  inflam- 
mation. Fatty  and  fibroid  degeneration  are  the 
chief  forms  met  with.  Brawny  induration  has  been 
noticed  in  scurvy.  These  conditions  tend  to  give 
rise  to  more  or  less  evident  interference  with  the 
functions  of  the  diaphragm,  which  in  extreme  cases 
amount   to   their  total   cessation,  diaphragmatic 


breathing  being  rendered  impossible,  the  symptoms 
being  then  the  same  as  when  the  diaphragm  is 
paralysed.  In  cases  of  progressive  muscular  atrophy 
the  fiital  termination  may  arise  from  this  cause. 
There  is  no  pain,  but  uncomfortable  sensations  may 
arise  from  the  impeded  respiration. 

e.  Morbid  Formations. — The  diaphragm  is 
occasionally  the  seat  of  malignant  disease,  being 
involved  by  extension  from  some  neighbouring 
structure.  Syphilitic  and  other  non-malignant  solid 
growths  have  in  rare  instances  been  found  in  it. 
Parasitic  formations  may  also  occur  in  it — such  as 
hydatids,  cysticercus,  and  Trichina  spiralis.  Tuber- 
culosis may  involve  the  diaphragm.  Possibly 
malignant  disease  might  be  indicated  by  signs  of 
impeded  diaphragmatic  movements,  with  localised 
pain,  accompanying  indications  of  cancer  in  other 
parts.  The  implication  of  the  diaphragm  in 
trichinosis  may  also  be  recognised  in  some  instances 
by  severe  pains,  spasmodic  contractions,  and  serious 
interference  with  diaphragmatic  respiration.  In 
most  cases,  however,  the  presence  of  any  morbid 
growth  in  connection  with  the  diaphragm  cannot  be 
diagnosed  during  life. 

Diagnosis.  —  In  addition  to  the  indications  given 
in  each  section,  it  may  be  noted  generally  that 
Rontgen  rays  are  of  considerable  service  in  the 
diagnosis  of  disorders  of  the  diaphragm.  Its  p(.)sition 
and  movements  can  be  readily  observed  on  the 
fluorescent  screen. 

Treatment. — But  little  can  be  done  in  most 
cases  in  the  way  of  direct  treatment.  One  of  the 
most  obvious  indications  is  to  get  rid,  if  possible,  of 
any  condition  which  is  mechanically  displacing  it, 
or  impeding  its  movements,  and  preventing  it  from 
performing  its  functions.  In  the  next  place,  any 
disease  of  which  the  condition  of  the  diaphragm  is 
but  a  part  must  receive  due  attention,  such  as  pro- 
gressive muscular  atrophy,  central  nervous  disease, 
diphtheritic  paralysis,  lead-poisoning,  hysteria,  or 
trichinosis.  Collapse  or  shock  due  to  a  sudden 
diaphragmatic  lesion  must  be  treated  on  the  usual 
principles.  Painful  affections  might  Ije  relieved  by 
local  applications  of  dry  heat,  fomentations,  support 
by  a  liandage,  or  anodynes  ;  and  if  acute  inflamma- 
tion is  suspected,  a  few  leeches  might  be  applied. 
Paralysis  or  spasm  of  the  diaphragm  may  call  for  the 
employment  of  electrical  treatment,  applied  through 
the  phrenic  nerve  ;  and  various  remedies  are  found 
useful  in  hiccough.  Sec  Phrenic  Nerve,  Diseases 
of ;  and  Hiccough. 

Frederick  T.  Roberts. 

DIAPHRAGMATIC  H ERNIA. .SVv  Dia- 
phragm, Diseases  (jf  the. 

DIARRHCEA  (Siappeo-,  I  flow  away). — SynoN.  : 
Dejluxio;  A  hi  F/nxi/s  ;  Purging;  Fr.  Cours  de 
Ventre  ;  Dcvoieincnt ;  Ger.  Dcr  Diis\  lifall ;  Bauch- 
flitss  ;  Ditrchlaitf. 

Definition. — A  frequent  and  profuse  discharge 
of  loose  or  of  fluid  alvine  evacuations,  without 
tenesmus,  due  to  increased  secretion  of  fluid  into 
the  intestine,  or  diminished  absorption  of  fluid  from 
it,  or  to  increased  peristalsis  of  the  large  intestine. 

^-Etiology. — The  causes  predisposing  to  diarrhaa 
are  individual  peculiarity  ;  childhood — especially  the 
period  of  first  dentition  ;  the  climacteric  period  ;  and 
hereditary  or  acquired  weakness  of  the  digestive 
organs. — The  ^-wzV/;?^  causes  maybe  thus  classified  : 
I.  Direct  irritation  of  the  intestines      :  (a)  Food\\\ 
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excess,  or  of  improper  qualily — for  example,  salted 
meat,  shell-fish,  sour  unripe  fruit,  and  vegetables — 
diseased,  decomposed,  or  imperfectly  masticated  ; 
the  products  of  faulty  digestion  prematurely  passing 
the  pylorus  ;  imperfectly  elaborated  and  fermenting 
chyme  ;  impure  water  ;  or  imperfectly  fermented 
malt-liquors.  Acute  diarrhoea,  especially  in  hand- 
fed  infants,  is  very  frequently  caused  by  milk — the 
irritant  effect  being  due  either  to  undigested  casein, 
to  the  products  of  acid  or  alkaline  fermentation,  to 
the  formation  of  poisonous  ptomaines,  or  to  the 
presence  of  bacteria.  (l>)  Purgative  medicines  and 
irritant  poisons.  (c)  Microbic  poisons,  {d)  Bile, 
excessive  or  acrid,  {e)  Faces,  retained,  (f)  En- 
tozoa — lumbrici,  tceniw,  trichinae,  and  eiitopliyta — 
mycosis  enteralis.  {g)  The  contents  of  a  ruptured 
abscess  or  hydatid  cyst.  {/;)  Intestinal  lesion — such 
as  tubercular  or  other  ulceration.  2.  Defective 
hygiene. — Diarrhcea  may  arise  from  the  dwelling 
being  damp,  cold,  dark,  and  unventilated  ;  or  from 
foul  emanations  from  decaying  organic  substances, 
especially  animal  matter,  sewage,  orftecal  collections. 
3.  Chills,  climatic  variations,  &^c.  Diarrhcea  has 
■  been  attributed  to  insufficient  clothing  ;  sudden  ex- 
posure to  cold  and  damp  ;  chills,  as  from  wet  feet, 
and  damp  bed  or  clothing  ;  and  rapid  variations  of 
temperature,  such  as  hot  days  and  cold  nights.  4. 
N'ervoits  disturbances,  for  example,  depressing  emo- 
tions— fright,  grief  ;  neuralgia,  dentition,  and  other 
causes  of  reflex  disorder.  5.  Defective  absoiption 
with  augmented  peristalsis  of  the  small  intestines,  so 
that  the  food  is  passed  unaltered — lienieric  diarrhcea. 
6.  Symptomatic  in  various  morbid  states,  for  instance, 
in  passive  congestion  of  the  portal  vein  from  disease 
of  the  liver,  heart,  or  lungs  ;  peritonitis,  especially 
puerperal  ;  organic  disease  of  the  intestines — ulcera- 
tion (simple,  stercoral,  typhoid,  tubercular,  can- 
cerous), lardaceous  degeneration,  enteritis,  acute  or 
chronic  ;  cholera  ;  typhoid  fever  ;  dysentery  ;  occa- 
sionally in  pyiemia,  septicaemia,  measles,  scarlatina, 
confluent  small-pox,  malaria,  gout,  Bright's  disease 
(its  later  stages),  and  in  antemia  and  exhaustion, 
as  from  over-lactation,  phthisis,  cancer,  Addison's 
disease,  Hodgkin's  disease,  lymphosarcoma  of  the 
bowel,  exophthalmic  goitre,  leuchtemia,  and  other 
affections. 

Frequently  diarrhcea  arises  from  the  combined 
action  of  several  exciting  causes,  as  when  the  disease 
is  epidemic  during  summer  and  autumn.  Pollution 
of  air,  water,  and  food  by  foul  emanations  from 
organic  matter  decomposing  in  very  hot  weather, 
overcrowding,  food  (and  especially  fruit)  in  a  state 
of  incipient  decay,  excessive  heat,  and  chills,  may 
then  collectively  determine  the  result.  In  children 
the  exalted  irritability  of  the  nervous  system  during 
dentition  predisposes  to  diarrhoea  from  slight  deter- 
mining causes.  In  several  forms  of  diarrhoea  fer- 
mentation of  the  intestinal  contents  plays  an  impor- 
tant part — e.g.  in  infantile  and  summer  diarrhcea. 

Description  and  Varieties. — Diarrhoea  may 
be  broadly  divided  into  the  acute  or  occasional,  and 
the  chronic  forms  ;  and  the  numerous  clinical  and 
pathological  peculiarities  of  different  cases  are  con- 
veniently grouped  into  typical  varieties.  The  general 
effects,  varying  according  to  the  intensity  and  dura- 
tion of  the  flux,  are  mainly  these  : — Emaciation,  and, 
in  children,  also  arrest  of  growth — the  weight  either 
diminishing  or  ceasing  to  be  progressive  ;  anLemia  ; 
desiccation  of  the  tissues  from  the  rapid  draining  of 
serum  from  the  blood — hence  the  thirst,  and  the 
very  concentrated,  acid,  and  even  albuminous  urine 


observed  when  there  is  a  copious  watery  outflow 
from  the  bowels,  as  in  choleraic  and  similar  forms 
of  diarrhoea. 

It  will  be  expedient  to  describe  briefly  the  princi- 
pal forms  of  diarrhoea. 

1.  Irritative  Diarrhoea. — Syhon.  :  Diarrha:a 
crapulosa  [CaWen). — Simple  flux  from  direct  irritation 
of  the  intestines  is  the  most  common  variety  of 
diarrhcea.  The  evacuations,  usually  preceded  by 
severe  griping  pains,  are  at  first  fl-eculent  and  usually 
foetid  and  sour,  then  watery.  In  children  (especially 
hand-fed)  they  are  often  like  pale  clay  or  putty, 
or  they  contain  dense  masses  of  undigested  casein 
before  being  loose  ;  after  evacuation  they  frequently 
become  greenish,  like  chopped  spinach,  from  con- 
tact with  very  concentrated  acid  urine  converting 
the  brown  colouring  matter  of  the  bile  into  green 
biliverdin  ;  or  they  are  dark  green  when  passed, 
and  may  be  so  acrid  as  to  excoriate  the  anus,  the 
genitals,  the  inner  parts  of  the  thighs,  and  even  the 
heels.    Fever  is  usualh'  absent. 

Diarrhcea  from  irritation  is  frequently  a  prelimi- 
nary stage  of  the  inflammatory,  dysenteric,  and 
choleraic  varieties. 

2.  Inflammatory  DIarrhcEa.  —  Synon.  : 
Diarrhcea  serosa. — When  the  causes  of  simple 
irritation  excite  inflammation  of  the  mucous  mem- 
brane of  the  bowels,  fever  sets  in,  and  the  diarrhoea 
increases.  Usually  the  evacuations  become  more 
serous,  and  contain  shreds  of  fibrin  or  mucus  or 
pus.  Before  the  attack  passes  oft'  the  large  bowel 
is  apt  to  be  the  main  seat  of  inflammation  ;  then 
the  motions  are  scanty,  frequent,  more  mucous  or 
glairy,  contain  streaks  of  blood,  and  are  passed  with 
severe  straining.  At  the  same  time  the  skin  is  hot 
and  dry. 

3.  Choleraic  Diarrhoea. — Synon.  :  Thermic 
diarrhcea. — This  form  prevails  in  hot  weather.  The 
onset,  indicated  by  vomiting  and  purging,  is  usually 
sudden.  At  first  the  vomited  matters  are  mucous 
and  bile-tinted,  and  the  dejections  are  fseculent — 
both  quickly,  however,  becoming  more  and  more 
abundant,  watery,  and  colourless.  The  copious 
and  incessant  outflow  of  serum  may  in  a  short  time, 
and  especially  in  children,  induce  a  striking  resem- 
blance to  the  symptoms  of  Asiatic  cholera — a  drawn, 
sunken,  and  cyanotic  appearance,  fall  of  tempera- 
ture, scant}'  secretion  of  urine,  insatiable  thirst,  and 
cramps.  Even  in  extreme  cases,  however,  the 
fluids  from  the  stomach  and  bowels  are  rarely  free 
from  bile,  and  are  not  so  like  rice-water  as  in  true 
cholera.  The  collapsed  algid  condition,  as  a  rule, 
rapidly  gives  place  to  recovery  in  previously  healthy 
adults,  while  it  is  apt  to  become  fatal  in  delicate 
children,  children  prematurely  weaned,  the  debili- 
tated, and  the  aged.  Rarely,  the  cold  stage  being 
outlived,  the  patient  becomes  hot,  and  passes  into  a 
state  of  stupor,  with  either  bilious  vomiting  or 
purging  and  tympanites — the  typhoid  stage.  In 
children  death  is  almost  invariable  if  the  cold  stage 
exceeds  twenty-four  hours.  Sec  Choleraic 
Diarrhcea. 

4.  Nervous  Diarrhoea. — The  peristaltic  move-' 
ments  and  the  activity  of  the  glands  of  the  alimen- 
tary canal  are  often  increased  by  causes  operating 
through  the  nervous  system.  Diarrhoea  from 
mental,  and  especially  emotional,  disturbance  is 
the  most  common  example.  Even  a  chronic  loose- 
ness may  be  maintained  by  debility  of  the  nervous 
system,  induced  b\-  worry  and  anxiety.  Exalted 
innervation  of  the  Ijowels  may  be  natural,  a  prone- 
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ness  to  diarrhoea  from  slight  exciting  causes  having 
always  existed  ;  or  acquired,  when,  for  instance, 
a  flux  once  established  is  apt  to  be  maintained. 
The  instaljility  of  the  nervous  system  during  the 
periods  of  rapid  development  and  of  the  climacteric 
change  predisposes  to  it.  It  is  often  an  important 
factor  in  chronic  diarrhoea.  The  intestinal  nerve- 
centres  may  become  so  sensitive  (as  in  delicate 
children)  that  every  meal,  however  small,  may 
induce  ;in  immediate  call  to  stool,  the  motions  being 
liquid  or  pultaceous,  and  pale,  but  otherwise 
healthy.  The  peristaltic  movements  may  Ije  even 
so  increased  as  to  hurry  the  food  through  the 
stomach  and  bowels,  so  that  it  appears  unchanged 
in  the  stools.'  Time  is  not  allowed  for  digestion  or 
absorption  to  be  even  begun.  This  form  has  been 
termed  Diarrluva  lienterica,  and  is  most  frequent 
in  children  before  the  period  of  the  second  dentition. 
Indigestion  is  the  usual  cause  in  adults.  The 
appetite  is,  as  a  rule,  voracious  ;  and  debility  may 
become  extreme. 

5.  Morning  Diarrhoea. — This  form  is  not 
uncommonly  met  with,  and  is  characterised  by 
frequent  action  of  the  bowels  in  the  early  morning 
or  forenoon,  the  disturbance  usually  ceasing  during 
the  latter  half  of  the  day.  It  occurs  in  association 
with  alcoholism,  dilatation  of  the  stomach,  and 
irritability  of  the  sigmoid  flexure  of  the  colon. 
Usually  it  is  not  severe,  liut  is  persistent  and  does 
not  yield  readily  to  treatment. 

6.  Vicarious  Diarrhoea. — Embarrassment  or 
suppression  of  the  functions  of  the  skin,  kidneys,  or 
lungs  may  lead  to  the  bowels  performing  additional 
excretory  work.  The  flux  thus  set  up  is  salutary, 
because  compensatory.  Diarrhcea  from  chills  (sup- 
pressed perspiration)  is  a  common  instance,  while 
that  from  renal  and  pulmonary  causes  is  less  fre- 
quently observed,  and  may  be  misconstrued  by  the 
practitioner  ;  for  inasmuch  as  diarrhcea  diminishes 
the  quantity  of  urine,  the  causal  influence  of  renal 
disease  accompanied  by  diminution  in  the  amount 
of  water  passed  in  producing  diarrhcea  may  easily 
be  overlooked.  Even  when  forewarned,  the  ob- 
server may  at  times — especially  when  the  urine  is 
free  from  albumen — find  it  difficult  to  determine 
whether  the  diarrhn;a  is  a  cause  or  an  eficct  of  im- 
perfect renal  elimination  :  a  distinction  having  all- 
important  bearings  on  the  treatment.  The  urremic 
and  eliminatory  character  of  it  may  be  easily  decided 
when  the  kidneys  are  known  to  be  diseased  ;  not 
so,  however,  when  the  only  thing  ascertainable  is 
scanty  urine,  or  total  suppression  of  urine  in  an 
elderly  patient.  Diarrhoea  from  pulmonary  embar- 
rassment generally  aftbrds  relief  to  breathing  and 
cough.  The  chronic  looseness  of  some  gouty 
patients  is  also  eliminatory  :  when  it  is  checked, 
gout  is  apt  to  advance,  and  the  health  to  suffer. 

7.  Diarrhoea  from  Mechanical  Conges- 
tion.—  Draining  of  serum  into  the  bowels  is  a 
common  result  of  overloading  of  the  portal  vein 
from  an  impediment  to  the  flow  of  blood,  either  in 
the  vein  itself,  the  vena  cava,  or  the  right  side  of 
the  heart. 

8.  Chronic  Diarrhcea. — Svnon.  :  Cachectic 
a'/a/-/-/i<m.  —  Chronic  diarrlirea  is  frequently,  if  not 
generally,  unconnected  with  intestinal  lesions.  It 
may  be  maintained  by  chronic  catarrh  of  the  intes- 
tines, or  by  an  exhausted  and  impoverished  state  of 
the  system,  as  in  inanition,  either  from  insufficiency 
of  food  or  from  enfeebled  digestion,  or  in  chronic 
wasting  diseases,  such  as  syphilis,  malaria,  or  scurvy. 


The  flux  increasing,  the  debilil)-  on  wliich  it 
depends  thereby  perpetuates  itself,  and  this  vicious 
circle  tends  more  and  more  to  destroy  life  by 
ancemia  and  exhaustion,  and  even  after  apparent 
recovery  the  diarrhoea  has  a  strong  disposition  to 
relapse.  Tiiese  clinical  features  of  chronic  diarrhcea 
are  well  illustrated  by  the  malady  which,  froyii  the 
paleness  of  the  stools,  is  commonly  known  in  India 
as  'White  Flux'  {see  PsiLOSIs).  When  accom- 
panied by  fever  and  night-sweats,  chronic  diarrhcea 
is  nearly  always  due  to  intestinal  tuberculosis. 

Diagnosis. — The  different  forms  of  diarrhoea 
may  lie  readily  distinguished  from  each  other  by  a 
careful  consideration  of  the  causes  and  symptoms. 
The  diseases  most  apt  to  be  mistaken  for  diarrhoea 
are  epidemic  cholera,  dysentery,  and  mucous 
irritation  of  the  bowels  from  retention  of  faeces. 

[a]  Cholera,  in  its  less  definite  forms,  may  re- 
semble Ijilious  diarrhrea  and  choleraic  diarrhoea. 
The  probability  in  favour  of  it  may  be  determined 
i)y  the  absence  of  ordinary  causes  of  diarrhoea,  the 
paleness  and  watery  character  of  the  stools,  tormina 
being  slight  or  absent,  the  suppression  of  urine,  and 
the  early  exhaustion.  The  presence  of  bile  in  the 
stools  is  always  in  favour  of  diarrh<ea.  Vomiting  is 
more  frequent  in  cholera  ;  when  it  occurs  in  diar- 
rhcea the  vomited  matter  usually  contains  bile  and 
undigested  food,  while  in  cholera  it  is  a  colourless 
fluid. 

(/')  Dysentery  is  usually  characterised  by  fever, 
tormina,  and  tenesmus,  and  frequent  scanty  muco- 
sanguinolent  evacuations.  Sometimes,  however, 
in  the  early  stage,  the  motions  are  copious,  watery, 
and  fKculent,  as  in  ordinary  diarrhoea  ;  but  the 
presence  of  tormina  and  tenesmus,  and  tenderness 
in  the  regions  of  the  c.xcum  and  sigmoid  flexure, 
indicate  the  dysenteric  nature  of  the  disease. 
Chronic  diarrhoea  may  be  distinguished  from  chronic 
dysentery  by  the  absence  of  a  history  of  acute 
dysentery,  and  of  mucus  and  tenesmus,  and  by  the 
less  frequent  discharge  of  lilood  in  the  evacuations. 

(f)  Mucous  irritatioij  of  the  boivels  from  retention 
of  faces  may  induce  a  condition  resembling  diar- 
rhcea—  frequent,  thin,  muco-fasculent  evacuations, 
which  are,  however,  shown,  on  inquiry,  to  be 
somewhat  scanty,  and  voided  with  straining.  See 
Constipation  ;  Def/Hcation,  Disorders  of  ;  and 
Intestinal  Obstruction. 

Treatment. — {a)  Diet  and  Hygiene.  —  In  acute 
or  occasional  attacks  of  diarrhcea,  everything  should 
be  taken  in  small  quantity,  and  tepid  or  cold,  never 
hot.  Farinacea — arrowroot,  sago,  rice,  tapioca, 
flour,  and  the  like — are  useful,  and  may  be  taken 
in  milk,  or  in  chicken-  or  mutton-broth,  or  weak 
beef-tea.  jVnimal  broths — and  especially  beef-tea  — 
when  concentrated,  or  in  large  quantity,  are  apt  to 
aggravate  diarrhoea.  Demulcent  drinks—  white  of 
egg  in  water  or  milk,  rice-,  barley-,  or  arrowroot- 
water  ;  and  astringent  liquids  — infusion  of  dried 
whortleberries  or  roasted  acorns,  red  light  wines — 
may  be  given.  Brandy  is  often  of  service,  and  may 
be  given  in  an  aromatic  water  or  with  the  farinacea. 
Lime-water  with  milk  is  in  many  cases  of  much 
value. 

Rest  in  bed  secures  a  uniform  warmth  of  skin, 
and  favours  the  cessation  of  diarrhcea. 

In  children,  errors  of  feeding  should  be  corrected. 
Lumps  of  casein  in  the  motions  and  infantile  diar- 
rhoea should  be  treated  by  sterilising,  or  partly 
peptonising,  the  milk,  and  by  adding  thin  arrow- 
root,  barley-water,   or  lime-water  ;  and  by  regu- 
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lating  the  time  between  meals,  providing  a  wet- 
nurse,  or  substituting  the  milk  of  a  goat  or  ass  for 
that  of  the  cow.  The  feeding-bottles,  when  not  in 
use,  should  be  kept  in  a  solution  of  boric  acid. 
Sometimes,  however,  milk  must  be  given  up,  and 
barley-water  or  thin  rice-water,  sweetened  by 
saccharin  or  milk-sugar,  or  albumen-water  substi- 
tuted. The  'abdomen  should  be  protected  by  a 
flannel  bandage,  and  the  feet  and  legs  by  warm 
clothing.  Sec  Infants,  Diseases  of ;  and  Denti- 
tion, Disorders  of. 

Inasmuch  as  in  chronic  diarrlicca  the  flux  is 
perpetuated  by  the  debility  and  ansemia  which  it 
induces,  and  by  the  activity  of  intestinal  digestion, 
it  has  become  a  leading  principle  of  treatment  to 
prescribe  food  rich  in  materials  for  the  construction 
of  the  blood  and  the  tissues,  and  almost  wholly 
disposed  of  by  the  stomach.  Hence  the  happy 
results  frequently  observed  from  a  diet  exclusively 
animal,  either  raw  or  lightly  cooked,  the  digestion 
of  which  may  be  aided  by  hydrochloric  acid,  alone 
or  with  pepsin.  Individual  peculiarity  may  be 
gratified,  and  variety  obtained,  by  the  use  of 
mutton,  veal,  chicken,  pigeon,  and  game.  Beef, 
'  the  tough  pa"ts  of  veal,  and  pork  are  as,  a  rule,  to 
be  avoided.  Milk  and  farinacea  are  gradually 
permitted  during  the  progress  towards  recovery,  but 
the  period  during  which  they  should  be  interdicted 
may  require  to  be  very  prolonged — even  months. 
The  treatment  with  raw  meat,  strongly  advocated 
by  Trousseau  and  Niemeyer,  has  been  successfully 
applied  to  nearly  every  variety  of  chronic  diarrhoea, 
but  especially  to  that  obstinate  form  occurring  from 
the  time  of  weaning  to  the  close  of  the  first  dentition. 
The  meat  may  be  pounded  into  a  pulp  or  finely 
minced  ;  then  mixed  with  salt,  sugar,  fruit -jelly,  or 
conserve  of  roses  ;  or  diffused  through  clear  gravy 
soup,  or  chocolate  made  with  water  or  wine  ;  or 
the  juice  may  be  extracted  from  it  by  pressure. 
Notwithstanding  the  prohibition  of  other  food,  it  is 
best  to  begin  with  a  small  quantity,  and  to  increase 
it  gradually.  The  only  drink  allowable  is  water 
containing  white  of  egg.  Trousseau  found  opium 
in  small  doses,  chalk,  and  bismuth,  at  and  between 
meals,  to  assist  this  regimen.  When  a  restricted 
animal  diet  causes  loathing,  or  aggravates  the  flux, 
other  varieties  of  food  may  be  added,  and  the  feeding 
should  be  as  generous  and  varied  as  possible,  and 
adapted  to  the  digestion  of  the  individual.  Articles 
of  diet  appearing  undigested  in  the  motions  should 
be  avoided.  Low  and  damp  situations  should  be 
exchanged  for  dry  and  open  ones.  Warm  clothing, 
flannel  next  the  skin,  and  flannel  waist-belts 
should  be  worn.  Chronic  diarrhoea  (lienteric  and 
chronic  tropical  diarrhoea)  has  also  been  successfully 
treated  by  a  strict  milk-diet  and  rest. 

{h)  Medicinal  Treatment. — A  routine  prescription 
of  astringents  is  much  to  be  deprecated.  When  the 
flux  is  moderate  and  salutary  —  for  example, 
removing  undigested  or  indigestible  materials  or 
irritating  secretions,  relieving  an  engorged  portal 
vein,  or  supplementing  a  suppressed  secretion — it 
may  be  left  uncontrolled  by  medicine,  or  may  be 
encouraged  by  laxatives,  such  as  castor  oil,  rhubarb, 
or  a  saline  aperient,  combined  with  a  mild  sedative, 
such  as  henljane  or  opium.  As  a  rule,  the  treat- 
ment of  diarrhoea  should  begin  by  removing  irritating 
substances  from  the  alimentary  canal  by  laxatives, 
guarded  by  small  doses  of  opium  ;  and  astringents, 
such  as  chalk-mixture  with  kino,  catechu,  hasma- 
toxylum,  and  opium,  should  be  held  in  reserve  and 


not  resorted  to  until  intestinal  disinfectants  (see 
below)  have  been  tried.  Castor  oil  in  small  doses 
is  by  far  the  most  useful  remedy  for  children,  as  well 
as  for  adults.  For  the  former  it  should  be  emulsi- 
fied in  gum  and  syrup,  for  the  latter  in  yolk  of  egg  ; 
and  as  occasion  requires  it  may  be  combined  with  a 
small  opiate,  for  exEmple,  compound  tincture  of 
camphor,  or  tincture  of  opium,  in  proper  doses. 

In  choleriforin  or  summer  diarrha  a,  the  best  results 
are  obtained  from  castor  oil  guarded  by  a  small  dose 
of  laudanum  at  the  commencement,  and  repeated  if 
the  disease  is  severe  ;  while  astringents  and  opiates 
alone  are  withheld  until  the  bowels  are  relieved  of 
offensive  materials,  as  in  the  later  stages,  the  stools 
being  copious  and  watery,  griping  and  distension  of 
the  abdomen  absent,  and  the  tongue  clean. 
Vomiting  should  be  encouraged  by  copious  draughts 
of  warm  water,  and,  if  need  be,  by  emetics  of 
mustard  or  ipecacuanha.  In  children,  when  the 
motions  are  colourless,  profuse,  and  incessant,  it  is 
best  to  give  Hydrargyrum  cum  Creta  in  small  doses 
every  hour  or  two,  and  a  very  small  enema  of  starch, 
containing  acetate  of  lead  or  sulphate  of  copper  with 
laudanum,  which  may  be  repeated  if  necessary. 
Remedies  which  arrest  abnormal  intestinal  fermen- 
tation (such  as  salicylate  of  bismuth,  naphthaline, 
calomel  in  small  repeated  doses,  perchloride  of 
mercury,  potassio-mercuric  iodide,  carbolic  acid, 
resorcin,  salol,  salicylate  of  sodium)  are  of  great 
service  in  the  treatment  of  infantile  and  summer 
diarrhoea.  Dr.  Luff"  prefers  the  following  formula  : 
1^  Liquoris  hydrargyri  perchloridi  inxij.  ;  potassii 
iodidi  gr.  |  ;  chloral  hydratis  gr.  j.  ;  aqute  ad  5j.  ; 
to  be  given  every  four  hours  to  infants  up  to  six 
months,  and  the  dose  to  be  doubled  for  children  of 
more  than  one  year  old.  In  the  cold  stage,  there 
have  been  recommended  mustard-baths  (for  twelve 
or  fifteen  minutes,  several  times  a  day)  ;  emetics 
(ipecacuanha  2  to  3  grains  twice  or  three  times  in 
twenty-four  hours)  ;  diffusible  stimulants  (ether  in 
syrup  every  hour  or  half-hour).  In  the  stage  of 
reaction,  saline  aperients  or  calomel  in  small  doses 
may  be  given  ;  white  of  egg  in  water  as  a  drink 
throughout  ;  and,  vomiting  having  ceased  and 
diarrhoea  being  established,  bismuth,  chalk,  or  lime- 
water. 

In  nervoKs  diarrhcca  the  first  indication  is  to 
allay  reflex  excitability  by  the  bromides  ;  or,  these 
failing,  by  opium.  When  diarrhoea  is  excited  by 
food,  the  dose  should  be  given  shortly  before  meals. 
In  lienteric diarrkaa  arsenic  is  invaluable.  Mal-di- 
gestion  should  be  treated  according  to  the  indications 
(see  Digestion,  Disorders  of).  Occasional  doses  of 
castor  oil — alone,  or  with  bismuth  or  small  doses  of 
opium  or  henbane — are  useful  in  clearing  away  fer- 
mentable matters.  Astringents  should  only  be  pre- 
scribed after  the  failure  of  these  or  similar  measures. 

Morning  diarrkaa  is  best  treated  by  avoiding  the 
ingestion  of  liquids  during  the  late  afternoon  and 
evening,  all  fluids  being  taken  during  the  early  part 
of  the  day.  The  consumption  of  alcohol  must  be 
avoided  or  strictly  limited. 

In  ziicarioiis  diarrha'a  the  skin  should  be  made 
to  act  freely  by  warm  baths,  or  liot-air  or  vapour- 
baths.  In  renal  disease  counter-irritation  across 
the  loins,  digitalis,  and  nitrate  of  potassium  may  be 
likewise  indicated.  The  diarrhoea  should  not  be 
arrested  or  even  checked  unless  it  be  profuse  and 
exhausting,  especially  after  restoring  or  augmenting 
the  action  of  the  skin  and  the  kidneys  ;  it  is  some- 
times advisable  to  encourage  it. 
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Diarrha'a  from  passive  congestion  of  the  portal 
\  l  in  is  to  be  met  by  treating  the  cause,  for  example, 
i  incase  of  the  heart,  by  digitalis,  iron,  and  other 
I  cinedies. 

The  flux  of  i/ironic  diarrha'a  (lienteric  and  the 
chronic  tropical  diarrhcea  known  as  sprue  or  psilosis) 
cannot,  as  a  rule,  be  stopped  altogether  by  as- 
tringents only — the  evacuations  while  thus  retained 
may  decompose,  and  induce  flatulence  and  colic,  or 
fever.  The  general  health  should  be  restored  and 
anaemia  removed  ;  the  secretions  will  then  generally 
improve  and  the  diarrhcea  subside.  Tonics — iron, 
arsenic,  quinine,  strychnine — may  be  aided  by 
astringents — mineral  acids,  opium,  bismuth,  chalk, 
or  hKmatoxylum.  The  best  preparations  of  iron 
are  iron-alum — 3  to  5  grains,  and  liquor  ferri 
pernitratis — 10  to  40  minims.  Ipecacuanha  and 
taraxacum  are  useful  when  the  skin  and  liver  are 
inactive  :  from  I  to  3  grains  of  powdered  ipecacuanha 
may  be  given  night  and  morning.  2  or  3  minims 
of  the  official  tincture  of  podophyllum  three  or 
four  times  a  day  is  indicated  when  the  motions 
are  watery,  pale,  or  high-coloured,  and  passed  with 
severe  cutting  pains.  Saline  purgatives  in  the  early 
morning  have  been  recommended — 2  drachms  of 
sulphate  of  sodium,  sulphate  of  magnesium,  or  soda 
tartarata  on  the  first  day  ;  then  i  drachm  for  four- 
teen days,  dissolved  in  a  small  bulk  of  water,  with 
avoidance  of  fluids  after  the  dose.  The  profuse 
sweating  and  colliquative  diarrhoea  of  hectic  fever 
is  best  met  by  hremato.xylum  and  diluted  sulphuric 
acid,  or  opium  with  astringent  mineral  salts — 
nitrate  of  silver,  sulphate  of  copper,  or  acetate  of 
lead — given  by  the  mouth  or  rectum. 

Suppressed  secretions,  particular  cachexite,  dis- 
turbed innervation,  congestion  of  the  portal  vein, 
and  organic  diseases  of  the  intestines,  form  special 
indications  for  treatment  when  diarrhoea  is  present. 

George  Oliver. 

Wilfrid  Edgecombe. 

DIATHESIS  (SmTi'e7)|Ui,  I  dispose).— A  morbid 
constitution,  predisposing  to  the  development  of  a 
particular  disease.  See  Constitution,  with  which, 
in  a  somewhat  more  limited  sense,  this  term  is 
synonymous. 

DIATHETIC  DISEASES.  —  Constitutional 
diseases.    See  CoNSTn  utional  Diseases. 

DICROTISM  (5i's,  double  ;  and  KpiSros,  a  stroke) 
is  a  term  applied  to  the  second  great  wave  of  the 
pulse.  This  dicrotic  wave,  or  dicrotism,  is  due  to 
a  second  expansion  of  the  artery  which  occurs 
during  the  diastole  of  the  ventricle.  The  ptihus 
bisferiens  of  the  old  authors  was  a  pulse  in  which  a 
second  beat  became  perceptible  to  the  finger  :  an 
occurrence  observed  occasionally  as  an  antecedent 
of  haemorrhage,  and  also  in  the  course  of  fevers. 
The  second  beat  perceived  by  the  finger  is  not  al- 
ways the  true  dicrotic  wave,  but  may  in  some  cases 
be  an  exaggerated  tidal  wave.  This  is  the  wave 
perceived  in  the  high  arterial  tension  sometimes 
antecedent  to  hsemorrhage.  Dicrotism  is  favoured 
by  a  low  state  of  arterial  tension,  by  elasticity 
of  the  arterial  coats,  and  by  quick  and  strong  ven- 
tricular contractions.  It  is  central  in  its  origin, 
and  is  a  secondary  wave  of  pressure  produced  in  the 
blood-column  by  the  elastic  recoil  of  the  aorta  after 
its  distension  Ijy  the  blood  injected  at  each  ven- 
tricular systole.    The  recoil  of  the  aorta  causes  the 


wave  to  spring  towards  the  periphery  from  the 
closed  aortic  valves  as  a  point  d\^ppui.    See  Pulse. 

B.  Walter  Foster. 

DIET. — Definition. — The  term  '  diet '  as  here 
employed  may  be  understood  to  express  the  regula- 
tion of  food  to  the  requirements  of  health  and  the 
ti'eatnient  of  disease. 

General  Principles. — In  order  to  properly 
sustain  life,  a  diet  must  consist  of  a  right  apportion- 
ment of  the  following  alimentary  principles  : — 

1.  Nitrogenous  principles  (proteids,  &c.). 

2.  Non-nitrogenous    principles    (fats,  carbohy- 

drates, i5v:c. ). 

3.  Inorganic  materials  (saline  matters  and  water). 
Milk  may  be  regarded  as  furnishing  us  with  a 

typical  dietetic  representative  of  all  these  principles. 
The  egg  also  holds  a  like  position,  and,  as  all  the 
parts  of  the  young  animal  are  evolved  from  it,  must 
needs  comprise  all  the  materials  for  the  develop- 
ment and  growth  of  the  body. 

The  required  principles  are  contained  in  food 
derived  from  both  the  animal  and  vegetable  king- 
doms, and  the  diet  may  he  drawn  from  either  ;  but, 
looking  to  man's  general  inclinalion  and  the  con- 
formation of  his  digestive  apparatus,  it  may  be 
assumed  that  a  mixed  diet  is  that  which  is  best 
fitted  for  his  subsistence. 

The  standard  diet  framed  by  Moleschott  has  been 
accepted  as  furnishing  a  model  of  what  may  be 
considered  the  requisite  proportion  of  aliment  for 
a  person  of  average  weight  under  exposure  to  a 
temperate  climate,  and  during  the  performance  of  a 
moderate  amount  of  muscular  work.  He  gives  the 
following  weights  of  dried  food-stufls  : — proteid, 
4 '5  oz.  ;  fats  2-9  oz.  ;  carbohydrates  14-2  oz.  ; 
salts  I  oz. 

This,  it  will  be  seen,  furnishes  a  supply  of  about 
23  ounces  of  dry  solid  matter,  of  which  one  fifth  is 
nitrogenous.  If  we  reckon  that  ordinary  food 
composed  of  bread  and  meat  contains  about  50  per 
cent,  of  water,  then  23  ounces  will  correspond  to 
46  ounces  of  solid  food  in  the  condition  in  which 
it  is  consumed.  To  complete  the  alimentary  in- 
gesta,  a  further  quantity  of  from  50  to  80  ounces 
of  water  may  be  assumed  to  be  required  to  be 
taken  daily  under  some  form  or  other. 

Looked  at  from  the  following  point  of  view,  it 
will  be  seen  that  an  admixture  of  animal  and 
vegetable  food  more  economically  supplies  what  is 
wanted  than  either  kind  taken  alone,  unless  the 
adjustment  should  be  made  with  the  proper  ap- 
portionment of  fat  as  a  representative  of  a  non- 
nitrogenous  article.  It  is  estimated  that  for  a 
man  of  medium  weight,  performing  a  moderate 
amount  of  work,  about  300  grains  of  nitrogen  and 
4,800  grains  of  carbon  are  required  to  be  introduced 
daily  into  the  system  with  the  food,  to  compensate 
for  the  outgoing  of  these  elements  that  occurs. 
Now  these  amounts  of  the  two  elements  are  yielded 
approximately  by  2  lbs.  of  bread  and  j  lb.  of  meat 
— that  is,  44  ounces  of  solid  food,  of  which  about 
one  fourth  consists  of  animal  matter.  If  the  lean  of 
meat  only  were  consumed,  rather  over  6  lbs.  would 
be  needed  to  furnish  the  requisite  amount  of  carbon, 
and  there  would  be  a  very  large  surplus  of  un- 
utilisable  nitrogen  ;  while  if  bread  only  were 
taken,  the  amount  necessary  to  supply  the  requisite 
quantity  of  nitrogen  would  be  rather  more  than 
4  lbs.,  and  this  contains  nearly  double  the  amount 
of  carbon  wanted. 
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In  order  to  preserve  health  it  is  necessary  that  a 
portion  of  the  food  consumed  should  be  in  the 
fresh  state,  and  this  applies  to  both  animal  and 
vegetable  food.  There  may  be  no  lack  of  quantity, 
and  yet  disease  and  death  may  be  induced  by 
inattention  to  this  fact.    See  Scurvy. 

Climate  influences  the  demand  for  food,  and 
instinct  leads  to  the  adaptation  of  diet  to  the 
requirements  that  exist.  Not  only  is  there  a 
correspondence  between  the  amount  of  food  required 
and  the  inclination  for  taking  it,  but  the  nature  of 
the  food  selected  is  in  harmony  with  the  require- 
ments. The  dwellers  in  the  arctic  regions,  besides 
eating  a  large  amount,  consume  much  fatty  food, 
which  yields  a  large  proportionate  supply  of  heat 
on  oxidation  in  the  body.  In  the  tropics,  on  the 
other  hand,  it  is  upon  vegetable  products,  largely 
composed  of  carbohydrates,  that  the  native  inhabi- 
tants mainly  subsist. 

Labour  necessitates  a  supply  of  food  in  propor- 
tion to  the  amount  of  work  done.  The  employer 
finds  that  the  appetite  of  a  workman  may  be 
taken  as  a  measure  of  capacity  for  work  —  in  other 
words,  that  a  falling  off  of  the  appetite  means  a 
diminished  capacity  for  the  performance  of  labour. 

It  was  formerly  thought  that  the  energy  required 
for  muscular  work  could  only  be  obtained  from  the 
ingestion  of  proteid  food  ;  but  it  is  now  known 
that  carbohydrates  and  fatty  food  can  be  utilised  for 
supplying  the  energy  for  muscular  work,  and  that 
under  ordinary  circumstances  the  greater  part  of  the 
energy  required  for  muscular  contraction  is  so 
supplied  from  the  non -nitrogenous  portion  of  the 
diet. 

Persons  who  lead  a  sedentary  and  indoor  life 
naturally  require  less  food  than  those  engaged  in 
active  work,  and  less  should  be  consumed  by  them 
to  prevent  the  system  becoming  clogged  with  effete 
products,  which  act  perniciously  in  various  ways 
upon  the  body.  The  food  should  also  be  largely 
constituted  of  non-nitrogenous  principles,  as  these 
tax  the  excretory  organs  less  than  the  nitrogenous. 

The  diet  of  infants  is  a  branch  of  dietetics  the 
importance  of  which  can  scarcely  be  overrated. 
The  proper  food  during  the  first  period  of  infancy 
is  that  which  has  been  provided  by  Nature  for  the 
young  of  mammals — namely,  milk.  Up  to  about 
the  eighth  month  the  infant  is  designed  to  be  sus- 
tained solely  by  its  parent's  milk.  The  teeth, 
which  ordinarily  begin  to  show  themselves  about 
this  time,  indicate  that  some  solid  food  should 
now  be  given,  and  one  of  the  farinaceous  pro- 
ducts is  the  most  suitable  with  which  to  com- 
mence. Bread,  baked  flour,  plain  biscuit,  or  one 
of  the  numerous  kinds  of  nursery-biscuits  that  are 
made,  may  with  sterilised  cow's  milk  be  employed 
for  a  time  as  a  substitute  for  the  former  food.  By 
the  ninth  month  the  child  should  be  entirely  weaned. 
Custard-pudding  and  gravy  or  beef-juice  are  next 
added  to  the  dietary.  As  the  child  advances 
through  its  second  year,  and  the  teeth  become  more 
developed,  meat  may  be  given.  If  the  mother 
cannot  SMckle  the  child  and  a  wet  nurse  can- 
not be  obtained,  cow's  milk  is  the  readiest  and 
usual  substitute.  It  should  be  diluted  to  twice  its 
bulk  with  water,  and  to  each  pint  of  the  milk  and 
water  about  three-quarters  of  an  ounce  of  lactose 
and  the  same  quantity  of  lime-water  should  be 
added,  and  the  mixture  then  boiled  or  efficiently 
sterilised  by  heat.  After  the  first  few  weeks  the 
infant  should  be  fed  only  every  three  hours.  Ass's 


milk  and  diluted  goat's  milk  not  infrequently  prove 
digestible  when  cow's  milk  does  not  ;  there  are 
however  many  efficient  methods  of  preparing  the 
latter,  thus  in  great  measure  obviating  the  necessity 
of  obtaining  milk  from  other  sources.  As  the  child 
grows  the  proportion  of  milk  is  gradually  increased. 
Scrupulous  cleanliness  and  regularity'  must  be 
observed.  Neglect  of  these  precautions  is  the  cause 
of  much  disease.    See  Atrophy,  General. 

Therapeutical  Applications. — The  applica- 
tion of  the  principles  of  dietetics  may  be  success- 
fully brought  into  use  in  the  treatment  of  corpu- 
lency and  thinness.  A  diet  rich  in  nitrogenous 
matter,  conjoined  with  exercise,  promotes  the 
growth  of  muscle,  but  the  fat  undergoes  no  increase. 
The  conditions  most  conducive  to  an  increased 
accumulation  of  fat  are  a  diet  rich  in  either  fat  or 
carbohydrates  (provided  the  requisite  amount  of 
nitrogenous  matter  be  present  for  aff"ording  what  is 
wanted  for  the  reparative  operations  of  life),  ex- 
posure to  a  warm  atmosphere,  and  inactive  habits. 
A  supply  of  fat  in  a  direct  manner  leads  to  an  in- 
creased deposition  of  fat  in  the  system,  but  the 
carbohydrates  require  in  the  first  place  to  undergo 
assimilative  change  before  they  can  be  applied  in 
the  same  direction.  Notwithstanding  this,  it  has 
been  shown  that  carbohydrates  are  much  more 
prone  to  lead  to  fatty  accumulation  than  the  fats 
themselves. 

The  details  of  the  dietary  to  be  prescribed  where 
the  aim  is  to  produce  increased  stoutness  and  an 
improved  condition  of  the  body,  should  comprise 
such  articles  as  fat  meats,  butter,  cream,  milk, 
cocoa,  chocolate,  bread,  potatoes,  farinaceous  and 
suet-puddings,  oatmeal  porridge,  sugar  and  sweets, 
sweet  wines,  porter,  stout,  and  ales. 

The  converse  mode  of  dieting  is  necessary  for 
reducing  stoutness.    See  Obesi  ty. 

The  art  of  dietetics  not  only  bears  on  the  main- 
tenance of  health,  but  is  capable  of  being  turned  to 
advantageous  account  as  a  therapeutic  agency  ;  and 
it  is  not  too  much  to  say  that  success  in  the  treat- 
ment of  disease  is  oftentimes  dependent  upon  a 
display  of  judicious  management  in  regard  to  food. 

In  the  therapeutic  application  of  dietetics  the 
maxim  should  be  held  in  view  that,  while  the 
particular  requirements  are  secured,  there  should 
otherwise  be  no  greater  deviation  from  what  is 
natural  than  the  special  circumstances  of  the  case 
demand. 

The  quantity  of  food  consumed  may  require  to 
be  regulated  as  well  as  its  nature.  The  quantity 
administered  at  a  time  should  stand  in  relation  to 
the  power  of  digesting  it ;  and  to  properly  com- 
pensate for  a  diminished  capacity  for  taking  quantity 
there  should  be  a  corresponding  increase  in  the 
frequency  of  administration. 

In  febrile,  acute  inflammatory,  and  other  con- 
ditions where  there  is  a  failure  of  digestive  power, 
the  food  administered  should  be  such  as  not  to  tax 
the  stomach,  and  should  therefore  consist  of  liquid 
materials.  The  available  articles  under  such  cir- 
cumstances are  beef-tea,  mutton-,  veal-,  or  chicken- 
broth,  solution  of  milk-proteid,  whej',  calfs-foot  and 
other  kinds  of  jelly,  arrowroot  and  similar  farina- 
ceous articles,  barley-water,  rice-mucilage,  gum- 
water,  fruit-jelly,  and  the  juice  of  fruits,  as  of 
lemons,  oranges,  &c. ,  made  into  drinks.  Where  a 
little  latitude  is  allowaljle,  the  employment  of  milk 
and  of  eggs  in  a  fluid  form  may  be  sanctioned.  As 
circumstances  permit,  an  advance  may  be  made  to 
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solid  substances  which  do  not  throw  much  work  on 
the  stomach,  as  rice,  sago,  tapioca,  bread-  and  custard- 
puddings,  and  stale  bread  or  toast  sopped.  Next 
may  be  allowed  fish,  beginning  with  whiting.  As 
power  becomes  restored,  calves'  feet,  chicken,  game, 
and  butcher's  meat — mutton  to  begin  with — may  be 
permitted  to  follow. 

Directions  concerning  the  diet  in  dyspepsia  and 
other  disorders  of  the  alimentary  tract  will  be  found 
in  the  articles  on  Digestion,  Disorders  of  ;  and 
Stomach,  Diseases  of.  The  diet  suitable  in  other 
diseases  will  be  found  in  articles  dealing  with  those 
subjects.  F.  W.  Pavy. 

DIETLS  CRISES.~&v  Crisis. 

DIGESTION,  Disorders  of.— The  function  of 
digestion  is  of  a  physico-chemical  nature,  being 
compounded  of  certain  muscular  acts,  and  of 
certain  processes  exercised  by  the  digestive  fluids 
on  the  ingesta,  which  are  thereby  converted  into  a 
fluid  and  diffusible  state. 

Any  interference  with  the  due  performance  of  the 
several  components  of  the  function  will  lead  to 
indigestion  ;  and  though  it  may  for  convenience  be 
desirable  to  consider  these  disturbances  separately, 
it  must  be  remembered  that  the  occurrence  of  one 
condition  is  apt  to  be  quickly  associated  with 
another,  and  hence  the  forms  of  dyspepsia  as  they 
usually  present  themselves  are  of  a  complex  nature, 
however  simple  the  primary  fault  may  have  been. 
It  appears  to  the  writer  to  be  very  undesirable  to 
restrict  the  application  of  the  term  indigestion  or 
its  synonyni  dyspepsia  to  the  perverted  actions  of 
any  one  part  of  the  alimentary  system,  such  as  the 
stomach,  or  to  any  one  special  morbid  state,  such 
as  gastric  or  intestinal  catarrh  ;  but  rather  that  it 
should  include  all  departures  from  normal  function 
which  any  part  of  the  digestive  tract  may  present. 
Nor  is  it  possible  to  consider  irregularities  of  diges- 
tion only  from  the  point  of  view  of  the  organs 
immediately  concerned.  Complicated  as  our  or- 
ganism is,  disturbances  of  other  functions  will 
speedily  make  themselves  felt  in  the  one  under 
consideration  ;  and  failures  in  the  absorption  of  the 
digested  food,  or  in  its  sulssequent  metabolic 
changes  and  elimination,  will  tell  back  sooner  or 
later  on  that  process  which  is,  strictly  speaking, 
limited  to  its  preparation. 

Causes  of  Dyspetsia. — Dyspepsia  may  be 
immediately  traced  to  (l)  the  food ;  (2)  disturbances 
of  the  so-called  mechanical  processes — namely,  the 
muscular  acts,  &c.  ;  (3)  deficiencies  in  the  chemical 
changes  exercised  by  the  digestive  secretions  ;  (4) 
alniormal  iiiicrobic  action  in  the  intestinal  contents, 
or  (5)  imperfect  absorption  of  digested  products. 

Certain  of  these  causes  included  under  groups  2, 
3,  and  5  are  due  to  structural  changes  in  the  diges- 
tive organs,  which  may  have  been  primary  (e.g. 
ulcer,  carcinoma),  the  dyspepsia  then  being  sympto- 
matic ;  or  the  changes  in  the  organs  may  have  been 
actually  induced  by  the  irritating  effects  of  the 
chronically  ill-performed  digestive  process  ;  while 
in  some  cases  the  indigestion  may  be  regarded  as 
purely  functional,  the  organs  concerned  being 
unaffected,  at  least  at  first. 

I.  Imperfections  of  Food. — Imperfections  of 
food,  whether  in  quality  or  quantity,  are  among  the 
most  frequent  causes  of  digestive  disorders. 

(a)  Deficiency  of  food. — Except  under  rare  con- 
ditions, such  as  famine,  this  is  not  a  common  cause 


of  disease  {see  iVl.lMENT  ;  Diet;  and  Fastinc;). 
Bui  there  are  frequent  occasions  when,  with  no 
deficiency  in  the  total  bulk  of  food  taken,  there  is 
yet  a  serious  want  in  one  or  more  of  the  needful 
constituents,  and  this  is  especially  liable  to  occur  in 
the  case  of  children,  often  leading  to  disastrous 
results.    See  Atrophy,  General  ;  and  Rickets. 

The  deficiency  in  food  taken  may  result  not  so 
much  from  a  defective  supply  of  nutriment,  as  from 
a  disinclination  to  eat,  a  common  symptom  cif 
many  diseases,  especially  febrile  states  ;  self-im- 
posed fasting  too  frequent  or  prolonged ;  the 
anorexia  of  the  hysterical  temperament  ;  or  from 
obstruction  to  the  entrance  of  food  into  the  stomach 
from  stricture  of  the  oesophagus.  Or  the  appetite 
may  be  impaired  by  over-indulgence  in  alcohol  or 
toljacco.    See  Appetite. 

(/3)  Excess  of  Food. — There  is  very  little  doubt  but 
that  most  individuals  take  more  food  than  is  actually 
required  to  restore  the  tissue-waste,  many  active 
lives  being  led  on  an  amount  far  below  what  is 
ordinarily  regarded  as  being  necessary  ;  and  there 
is  equally  little  doubt  that  much  of  what  is  taken  is 
not  in  the  most  digestible  form. 

An  habitual  excess  of  food,  at  least  in  this 
country,  usually  errs  in  the  disproportionate  amount 
of  nitrogenous  matter  it  contains.  Many  of  the 
substances  resulting  from  the  metabolism  of  nitro- 
genous matter  are  liable  to  become  positive  poisons 
in  the  economy,  and  the  proper  elimination  of  such 
materials  is  specially  provided  for  by  such  organs  as 
the  kidneys  and  skin.  The  frequency  with  which 
these  organs  become  the  seat  of  disease  suggests  the 
probability  of  errors  of  diet  being  an  important 
factor  in  determining  the  morbid  changes,  especially 
as  considerable  relief  is  often  the  result  of  a  restric- 
tion of  nitrogenous  food. 

The  results  of  an  excessive  ingestion  of  food  are 
as  numerous  as  they  are  diverse.  In  many  cases 
there  does  not  seem  to  be  either  impairment  of 
health  or  shortening  of  life.  In  some  obesity  and 
in  others  leanness  ensues.  In  a  large  majority  of 
individuals  whose  food  is  much  in  excess  of  their 
wants,  particularly  if  the  exercise  taken  be  but 
little,  there  are  variable  symptoms  of  indigestion, 
such  as  a  general  feeling  of  lassitude  and  want  of 
energy,  a  liability  to  headaches  chiefly  frontal, 
constipation,  or  more  rarely  diarrhoea,  high- 
coloured  urine  depositing  abundance  of  urates,  a 
general  disposition  to  sleep,  various  skin-eruptions, 
particularly  acne,  and  not  infrequently  a  feeble 
heart's  action  from  the  deposition  of  fat  among  its 
fibres.  Any  or  all  of  these  symptoms  may  exist, 
and  may  be  relieved  by  a  restricted  diet.  It  is 
impossible  to  lay  down  any  exact  rules  for  the 
quantity  of  food  that  should  be  daily  consumed  : 
since,  while  the  tendency  is  to  take  too  much,  age, 
season  of  year,  and  occupation  are  all  circum- 
stances determining  variations  both  in  quantity  and 
kind. 

(7)  Improper  p'ood.  —Setting  aside  those  extreme 
cases  of  perverted  appetite  occasionally  seen  in  the 
hysterical  condition,  there  yet  remains  a  very  con- 
stant violation  of  the  dietetic  proprieties.  These 
errors  may  be  classed  under  the  following  heads  : — 
I.  Substances  which  are  indigestible,  either  from 
their  natural  composition  or  from  their  imperfect 
preparation.  2.  Suljstances  which,  though  digestiljle, 
are  innutritions  or  even  poisonous.  In  the  first 
group  are  included  such  bodies  as  the  pips  and 
seeds  as  well  as  the  skins  and   rinds  of  fruits. 
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the  husks  of  corn  and  bran,  the  stalks  and  fibres  of 
leaves,  and  gristle,  elastic  tissue,  and  hairs  in  animal 
food.  For  the  reduction  of  these  to  a  fluid  and  diffu- 
sible condition  no  chemical  arrangement  exists  in  the 
human  organism,  and  they  are  voided  very  much  in 
the  same  state  as  they  are  swallowed.  Many 
articles  of  diet  depend  in  great  part  for  their 
digestibility  on  their  proper  preparation  by  such 
division  and  cooking.  Thus  most  vegetables  when 
taken  in  the  raw  state  are  but  imperfectly  digested, 
and  such  nutritious  food  as  potatoes  is  when  un- 
cooked positively  harmful.  The  apparent  value  of 
raw  green  vegetables,  as  lettuce,  endive,  cress,  &c. , 
would  seem  to  depend  on  the  peculiar  condition  of 
their  mineral  constituents,  rather  than  on  the 
vegetable  tissues.  Such  substances  as  the  above- 
mentioned  are  apt  to  produce  perversions  of  diges- 
tion in  virtue  of  the  mechanical  irritation  to  which 
they  give  rise,  indicated  by  more  or  less  pain  of  a 
griping  character  (colic),  and  frequently  accom- 
panied by  diarrhcea.  The  constant  ingestion  of  the 
more  irritating  of  them  may  even  set  up  a  gastro- 
enteritis. Occasionally  articles  of  food,  such  as 
.brown  bread  and  oatmeal  porridge,  are  taken  for 
the  necessary  aperient  action  they  induce,  owing  to 
the  irritating  nature  of  the  indigestible  husks  they 
contain.  Symptoms  of  acute  dyspepsia  frequently 
follow  the  taking  of  meat  enveloped  in  greasy 
sauces,  since  the  fat,  being  undigested  in  the 
stomach,  prevents  the  action  of  the  gastric  juice  on 
the  proteid  matter,  which  then  passes  on  into  the 
intestines,  setting  up  irritation  like  any  indigestible 
substance.  Ver}'  interesting  are  those  articles  of 
diet  which,  though  easily  digested  and  generally 
taken  with  impunity,  may  be  poisonous  to  certain 
individuals.  Such,  for  example,  are  mushrooms, 
eggs,  shell-fish,  or  indeed  any  fish.  Remarkable 
cases  are  authentically  recorded  of  serious  and  even 
fatal  results  following  their  ingestion,  although  other 
persons  have  partaken  of  the  same  food  with  no  ill 
results.  The  symptoms  may  be  those  of  an  acute 
gastro-enteritis  ;  or,  as  is  very  frequently  the  case, 
an  urticaria  is  the  result,  with  or  without  swelling 
of  the  eyes  and  throat.  Severe  nervous  prostration 
has  been  met  with.  The  writer  is  acquainted  with 
a  gentleman  who  for  many  years  was  unable  to 
remain  in  the  room  when  fish  of  any  kind  was  on 
the  table,  its  presence  inducing  severe  vomiting, 
abdominal  pain,  and  general  illness  ;  and  although 
the  effects  of  merely  smelling  such  food  diminished 
after  some  years,  very  marked  symptoms  followed 
on  partaking  of  any. 

The  most  digestible  and  nutritious  articles  of  food 
may  determine  indigestion  when  taken  too  hot  or 
too  cold,  or  if  passed  into  the  stomach  without  suffi- 
cient subdivision. 

It  is  very  desirable  that  the  food  consumed  daily 
should  be  distributed  over  at  least  two  or  three 
meals,  taken  regularly  at  fairly  equal  intervals  during 
the  waking  hours.  Habit,  occupation,  and  mode 
of  life  may  compel  various  modifications,  but  fre- 
quent violation  of  an  established  routine  is  a  common 
provocative  of  dyspepsia. 

2.  Irregularities  of  the  Mechanism  of 
Digestion. — The  several  stages  of  the  entire  pro- 
cess are  mastication,  deglutition,  the  churning  move- 
ments of  the  stomach,  the  peristaltic  action  of  the 
intestines,  and  defeecation.  Each  of  these  is  liable 
to  impairment,  in  the  direction  of  increased  activity 
or  of  deficiency  (paralysis),  due  either  to  lesions, 
or  to  reflex  stimulation,    of   the  nerve-centres 


whence  the  motor  stimuli  emanate,  of  the  nerve- 
fibres  by  which  these  stimuli  are  conveyed,  or  of 
the  muscular  tissue  by  which  the  movements  are 
performed.  Not  infrequently  more  than  one  of 
these  tissues  may  be  at  fault.  Interference  with  the 
movements  may  be  caused  by  tumours,  cicatrices, 
adhesions  to  adjacent  structures,  &c. 

Irregularities  of  mastication,  deglutition,  and  de- 
ftecation  are  fully  considered  under  their  respective 
headings. 

( I )  Faralysh.  — Apart  from  structural  affections 
of  the  intrinsic  nervous  mechanism  of  the  gastro- 
intestinal tract,  of  which,  indeed,  little  is  known, 
arrest  of  the  peristaltic  action  of  the  gullet,  stomach, 
or  intestines  is  undoubtedly  often  associated  with 
diseased  conditions  of  the  central  nervous  organs. 
Those  lesions  which  interfere  with  the  action  of  the 
vagus  nerve,  and  remove  its  accelerating  influence 
over  the  peristaltic  movements  of  the  stomach  and 
less  certainly  of  the  intestines,  have  been  regarded 
as  most  likely  to  bring  about  this  condition  ;  but 
stimulation  of  the  splanchnic  nerves,  by  which  inhi- 
bitory impulses  reach  these  viscera,  will  produce 
the  same  result.  Arrest  of  the  movements  also 
follows  stimulation  of  the  central  end  of  the  divided 
vagus,  or  of  any  sensory  nerve.  The  nervous  ex- 
haustion induced  by  long  fasting,  continued  vomiting, 
previous  violent  peristalsis  from  purgatives,  hysteria, 
and  such  diseases  as  chronic  anremia,  prolonged 
fevers,  also  excessive  brain-work,  certain  psychical 
states,  and  extremes  of  temperature,  have  been  found 
to  be  accompanied  by  symptoms  indicating  loss  of 
power  of  the  muscular  coat  of  the  bowel.  Possibly 
in  these  cases  the  result  is  due  to  arrest  of  the  '  vagus 
influence. ' 

Paralysis  of  the  stomach  and  intestines  is  a  fre- 
quent result  of  aff  ection  of  these  organs  themselves. 
Inflammation  of  the  peritoneal  or  mucous  coat  often 
involves  the  muscular  layer,  and  thus  materially 
diminishes  the  power  of  the  contractile  tissue. 
Degenerations,  especially  amyloid  degeneration, 
may  invade  the  muscular  coat,  and  interfere  with 
the  movements  of  the  part.  Over-distension  from 
whatever  cause  will  also  enfeeble  the  contractile 
power  of  the  muscular  fibres  of  the  stomach  or 
intestine.  The  movements  of  the  alimentarj'  canal 
may  be  considerably  lessened  by  the  administration 
of  certain  drugs,  such  as  opium,  which  diminish  the 
motor  excitability  of  the  augmentor  centres,  or 
stimulate  the  inhibitory  control. 

The  results  of  these  various  paral)  tic  afl'ections 
are  in  most  cases  sufficiently  apparent.  The  palsied 
lips  and  cheeks  and  tongue  tell  their  own  tale  by 
the  half-opened  mouth,  the  dribbling  saliva,  and 
the  cheeks  distended  with  food  which  cannot  be 
kept  between  the  teeth.  When  the  fauces  and 
pharynx  are  affected,  the  painful  efforts  at  swallow- 
ing, the  rejection  of  food  through  the  nose,  and  the 
passage  of  food  into  the  larynx,  are  signs  not  to  be 
mistaken.  Paralysis  of  the  stomach  and  intestines 
is  mainly  recognised  by  the  constipation  from 
inability  of  the  canal  to  propel  its  contents,  and  by 
symptoms  of  dyspepsia,  such  as  flatulence,  due  to 
deficient  gastric  secretion  from  want  of  the  requisite 
stimulation  aff  orded  by  the  churning  of  the  stomach- 
contents,  and  to  consequent  delayed  digestion,  lead- 
ing to  abnormal  fermentative  changes.  A  paral3'tic 
condition  of  the  sphincter  ani  will  be  indicated  by 
an  inability  to  retain  the  fseces.  It  should  not  be 
forgotten  that,  normally,  the  gastric  movements 
cease  during  sleep,  or  when  the  stomach  is  empty. 
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(2)  Excessive  aiiivity. — Excessive  activity  of  the 
muscular  structures  of  the  ahmentary  canal  will 
lie  manifested  by  an  increased  peristalsis  of  the 
stomach  and  intestine,  or  by  tonic  spasms  of  limited 
regions.  The  former  condition,  by  hurrying  along 
the  contents  at  the  expense  of  their  proper  digestion 
and  absorption,  is  an  effective  cause  of  diarrhosa. 
The  latter,  which  is  altogether  abnormal  and  not 
a  mere  exaggeration  of  a  health}'  action,  will,  in 
proportion  to  its  severit)'  and  extent,  determine 
obstruction  to  the  passage  of  the  food.  The  spas- 
modic affections  are  almost  always  associated  with 
pain — intestinal  cramp,  colic,  tormina,  &c.  ;  while 
varying  degrees  of  discomfort  usually  accompany 
exalted  peristalsis. 

The  causes  leading  to  these  states  may,  as  in 
paralysis,  be  referred  either  to  the  cerebro-spinal 
centres,  or  to  the  local  neuro-muscular  structures. 
[a]  Excluding  spasms  of  the  muscles  of  mastication, 
deglutition,  and  defecation,  which  are  elsewhere 
treated  of,  increased  gastro-intestinal  movements 
may  follow  on  (i. )  emotional  states;  (ii. )  some 
structural  lesions  of  brain  and  spinal  cord,  such 
as  basilar  meningitis  and  locomotor  ataxy  ;  (iii. ) 
the  increased  excitability  of  the  neuro-muscular 
apparatus  caused  b)'  drugs — as  strychnine  and  some 
toxins;  (iv. )  cutaneous  irritation,  as  from  cold,  re- 
flexly  stimulating  the  accelerator  nerves  ;  affections 
of  other  viscera,  especially  uterine  and  ovarian,  may 
act  in  a  similar  manner.  While  the  first  and  last- 
mentioned  causes  favour  increased  peristalsis  of 
the  canal,  the  other  conditions  mentioned  rather  lead 
to  tonic  spasm,  (b)  Causes  which  may  be  regarded 
as  exciting  gastro-intestinal  movements  by  their 
local  effect  may  be  grouped  thus  :  (i. )  irritation  due  to 
thecharacter  of  the  contents,  such  as  their  indigestible 
nature,  acidil)',  extreme  coldness  or  even  excessive 
bulk,  foreign  bodies  in  the  food,  as  pins,  buttons, 
&c.,  irritant  drugs,  or  worms;  (ii. )  drugs  which 
appear  to  act  directly  on  the  gastro-intestinal  plex- 
uses and  muscle-fibres,  as  lead,  nicotine,  &c.  ;  (iii.) 
increased  irritability  of  the  mucous  surface,  as 
from  inflammation  or  ulceration,  favouring  the 
action  of  the  ordinary  stimulants  to  contraction. 
Certain  blood-states,  such  as  that  occurring  in  the 
gouty  state,  anaemia,  or  any  other  condition  in  which 
there  is  a  deficiency  of  circulating  oxygen  and  over- 
charge of  carbonic  acid,  are  liable  to  excite  spasm  or 
increased  peristalsis,  probably  by  acting  on  the  nerve- 
centres  concerned,  as  well  as  directly  on  the  tissues 
of  the  canal  itself.  This  result,  however,  is  far  from 
being  constant,  as  very  distinct  inhibition  of  the  in- 
testinal movements  is  known  to  follow  a  condition 
of  anaemia.  Spasm  of  the  pylorus  may  be  induced 
by  the  attempted  passage  of  solid  lumps  of  food 
which  are  often  forced  back  towards  the  cardia  for 
solution  or  by  an  excessive  acidity  of  the  chyme. 
The  normal  contraction  of  the  sphincter  ani  may 
give  place  to  painful  spasm,  a  condition  which  is 
very  apt  to  complicate  fissure  and  ulcer  of  the  anus. 

(3)  iMci-hanual diffiiulties. — The  due  performance 
of  the  mechanism  of  digestion  may  be  interfered 
with  by  alterations  in  the  condition  of  the  alimentary 
canal  caused  by  various  kinds  of  obstruction  or  dila- 
tation. Thus  deglutition  may  be  rendered  difficult 
or  even  impossible  by  a  swollen  tongue  or  tonsils, 
post-pharyngeal  abscess,  tumours  of  the  oesophagus 
or  larynx,  or  new-growths  situated  at  the  cardiac 
aperture  of  the  stomach.  The  various  obstructive 
diseases  of  the  pylorus  and  intestines  will  obviously 
interfere  with  the  proper  passage  of  the  contents,  and 


in  those  dilatations  of  the  canal  which  are  liable  to 
develop  above  a  stricture,  the  food  accumulates  and 
is  delayed  in  its  passage.  The  adhesion  of  coils  of 
the  bowels  to  each  other  or  to  adjacent  structures  is 
a  further  source  of  imperfect  movement. 

(4)  Diseases  of  Hie  teetli. — See  Mastication  ; 
and  Tee'iti. 

3.  ImperfectionsintheChemical  Changes. 

Our  knowledge  of  the  normal  chemistry  of  digestion, 
much  as  it  has  advanced  of  late,  is  still  very  far 
fi'om  complete. 

The  saliva  may  be  increased  in  amount  (sec 
Salivation),  this  fluid  being  poor  in  solids  and 
ferment.  It  may  be  difficult  to  trace  any  definite 
digestive  troubles  to  this  condition',  since  there  is  no 
evidence  that  the  carbohydrates  are  insufliciently 
converted  ;  but  it  is  proliable  that  the  quantity  of 
slightly  alkaline  fluid  swallowed  may  interfere  with 
the  changes  in  the  stomach.  The  general  wasting 
which  frequently  follows  on  this  state  may  be  in  part 
attributable  to  the  anorexia  wdiich  is  so  commonly 
associated  with  it.  Nor  can  a  diminution  in  the 
saliva,  such  as  occurs  in  fever,  be  held  responsible 
for  an)'  special  dyspeptic  symptom.  Should  the 
fluids  of  the  mouth  become  acid,  as  from  lactic  or 
other  fermentation  of  food  therein,  a  stomatitis  of 
varying  severity  may  Ijc  induced,  as  is  commonly  seen 
in  infants.  Although  an  increased  salivary  flow  is 
excited  by  many  sapid  articles  of  diet,  the  efficacy  of 
the  juice  is  much  diminished  or  even  destroyed  by 
acid  fluids,  such  as  vinegar  ;  and  it  is  this  cir- 
cumstance that  determines  the  cessation  of  salivary 
digestion  after  the  food  is  swallowed. 

Within  the  past  few  years  considerable  attention 
has  been  paid  to  the  behaviour  of  the  gastric  juice 
in  disease,  and  much  valuable  information  has  been 
obtained,  mainly  in  reference  to  its  acid  constituents. 
See  Stomach,  Examination  of. 

Notwithstanding  that  the  normal  pancreatic  jitice 
eft'ects  active  digestive  changes  in  the  proteid,  fatty, 
and  carbohj'drate  constituents  of  the  food,  the  results 
which  follow  its  deficiency  in  quantity  or  quality 
cannot  be  indicated  with  precision  :  its  efl'ective 
working  largely  depends  on  the  previous  gastric 
digestion  having  been  properly  carried  out.  There 
is  no  doubt  but  that  in  all  cases,  when  the  pancreatic 
fluid  is  completely  cut  off  from  the  duodenum,  the 
digestion  of  fats  is  very  considerably  interfered  with, 
as  shown  by  the  character  of  the  stools,  and  the 
rapid  emaciation  of  the  patient  ;  but  this  result  is 
most  marked  when  the  bile  is  also  wanting.  In  fever 
the  secretion  is  said  to  be  diminished. 

An  excessive  secretion  of  bile  is  not  clinically  re- 
cognised except  as  the  result  of  the  administration  of 
certain  drugs,  but  a  deficiency  or  complete  absence 
is  of  common  occurrence  in  those  morbid  states 
associated  with  obstruction  of  the  bile-ducts,  and,  to 
a  less  degree,  in  fever.  The  dyspeptic  symptoms 
directly  referable  to  this  state  are  specially  due  to 
the  impaired  digestion  of  fat,  as  evidenced  by  the 
stools.  Abnormal  fermentation,  manifested  by  flatu- 
lence, may  also  take  place.    See  Flatulence. 

So  little  is  known  of  the  action  of  the  intestinal 
iuice  in  health,  that  nothing  can  with  certainty  be 
affirmed  of  the  part  it  may  play  in  disease.  An 
excess  of  the  secretion  appears  to  occur,  and  to  form 
the  bulk  of  the  fluid  in  the  diarrhoea  of  cholera. 

4.  Abnormal  Microbic  Action. — In  addition 
to  the  changes  in  the  ingesta  effected  by  the  above- 
mentioned  secretions,  theie  is  reason  to  believe  that 
changes  of  a  solvent  character  may  also  be  brought 
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about  by  the  action  of  micro-organisms  in  the 
stomach  and  intestines.  Recent  observations  have 
demonstrated  that  numbers  of  fungi  are  normal 
inhabitants  of  different  parts  of  the  alimentary  canal, 
and  that  certain  species  are  peculiar  to  special  re- 
gions. Introduced  soon  after  birth,  they  propagate 
enormously,  especially  when  digestion  is  impaired, 
being  subject  to  great  variation  in  number,  and  to 
some  extent  in  kind,  with  the  food  taken.  These 
microbes  are  said  to  play  a  minor  part  in  ordinary 
digestion.  How  far  such  changes  are  normal  is 
uncertain  ;  but  there  is  no  doubt  they  may  be  very 
readily  induced  and  very  considerably  extended — 
such  as  the  butyric-  and  acetic-acid  fermentations. 
In  this  way  also  may  be  formed  the  products  of 
putrefactive  decomposition  —  ptomaines  and  tox- 
albumens — often  of  a  poisonous  character,  and 
mainly  responsible  for  many  remote  dyspeptic  sym- 
ptoms ;  as  well  as  accumulations  of  such  gases  as 
carbonic  acid,  hydrogen,  sulphuretted  hydrogen, 
and  marsh-gas,  productive  of  all  degrees  of  flatulence. 
Delay  in  the  propulsion  of  the  gastro-intestinal 
contents  is  probably  an  important  factor  in  the  pro- 
.  duction  of  these  gases  ;  and  still  more  so  are  the 
defective  composition  and  quantity  of  the  different 
digestive  secretions,  by  which  many  toxic  organisms 
are  undovibtedlj'  held  in  check. 

There  appears  to  be  some  reason  to  attribute 
some  dyspeptic  conditions  to  septic  infection  of  the 
stomach  and  intestines  by  organisms  developed  in 
the  mouth  as  the  result  of  decayed  teeth,  dirty 
tooth-plates,  &c.  ;  and  this  would  be  more  likely  to 
occur,  should  the  resisting  power  of  these  organs 
be  diminished  by  a  general  state  of  malnutrition, 
which  the  indigestion  might  have  determined  or 
intensified. 

5.  Deficient  Absorption  of  tine  Digested 
Products. — Conditions  upon  which  an  impaired 
absorption  of  the  digesta  maybe  assumed  to  depend 
are  (i. )  failure  in  converting  the  food  into  a  diffusible 
state  from  inefficiency  of  the  secretions;  (ii. )  im- 
paired peristalsis,  whereby  the  materials  are  not 
brought  into  sufficiently  close  contact  with  the 
mucous  membrane  ;  (iii.)  deficient  circulation  of  the 
blood  and  lymph  in  the  chylopoietic  area;  (iv. ) 
disease  of  the  vessel-walls,  impairing  their  permea- 
bility ;  and  (v.)  degeneration  of  the  epithelium, 
with  the  same  result. 

Symptoms  of  Dyspepsia. — The  almost  number- 
less symptoms  which  indicate  the  perverted  functions 
above  described,  whether  primarily  dependent  on 
morbid  structural  changes  in  the  organs  concerned, 
or  essentially  due  to  the  resulting  mal-digestion, 
may  be  conveniently  grouped  into  local  and  remote. 
Many  so-called  dyspeptic  symptoms,  however,  are 
more  properly  referable  to  subsequent  perversions  of 
metabolism  than  to  actual  digestive  imperfections. 

The  local  symptoms  —those,  that  is,  which  are 
connected  directly  with  the  affected  structures — are, 
perversions  of  sensation  ;  constipation  or  diarrhoea  ; 
vomiting  ;  pyrosis  and  acidity  ;  hrematemesis  ;  flatu- 
lence ;  eructation  and  foul  breath  ;  salivation  or  dry 
mouth  ;  morbid  states  of  the  tongue  ;  abnormal 
character  of  the  stools.  Excepting  the  first-men- 
tioned, these  receive  detailed  description  in  the 
present  work  under  their  respective  headings. 

Ordinarily  we  are  unconscious  of  the  process  of 
digestion,  but  in  disease  it  may  be  accompanied  by 
alterations  of  sensation  varying  from  a  mere  sense 
of  weight  and  discomfort  to  severe  spasmodic  pain. 
Such  sensations,  however,  are  not  constant,  for  definite 


indigestion  may  exist  without  the  patient  complaining 
of  any  abdominal  symptoms.  Pain  and  probably 
other  parresthesias  are  immediately  due  either  10 
a  hypersensitiveness  or  actual  injury  of  the  mucous 
membrane  or  to  muscular  spasm  ;  and  it  is  desirable 
to  dift'erentiate  as  far  as  possible  the  cause  in  any 
given  case.  The  ingestion  of  food  may  be  followed 
by  a  feeling  of  abnormal  repletion,  or  of  emptiness 
with  craving  for  food  ;  or  there  may  be  heartburn, 
an  ill-defined  sense  of  burning  felt  in  the  epigastrium 
or  over  the  chest  or  extending  to  the  throat  ;  or 
positive  pain,  or  tenderness  over  some  tolerably 
definite  area.  Sensations  as  of  excessive  movements 
of  the  bowels,  of  sinking,  or  of  tightness  across  the 
abdomen,  are  of  frequent  occurrence. 

Among  the  numerous  remote  symptoms  are  pain 
in  shoulder,  back,  or  limbs  ;  headache  — frontal,  oc- 
cipital, and  vertical ;  vertigo  and  giddiness  ;  musca; 
volitantes,  tinnitus  aurium  ;  cramps  in  the  limbs  ; 
muscular  weakness  ;  palpitation,  cardiac  irregularity, 
flushings,  and  anginal  attacks  ;  cough  and  sin- 
gultus ;  impaired  appetite ;  all  degrees  of  mental 
perversion,  from  irritability  to  apathy  and  hypo- 
chondriasis ;  drowsiness  or  insomnia ;  a  peculiar 
sallow,  muddy-looking  skin  ;  various  cutaneous 
eruptions,  chiefly  papular  ;  jaundice  ;  and  abnor- 
malities of  urine.  The  absorption  of  the  products 
of  abnormal  digestion  may  even  determine  a  con- 
dition of  fever,  so  severe  as  to  reach  the  typhoid 
state  and  end  in  coma.  Such  general  perversions 
of  nutrition  as  wasting  and  obesity  may  result  from 
indigestion.  Many  of  these  symptoms  may  be 
regarded  as  reflex  in  causation,  such  as  distal 
pains  and  cough,  the  afferent  nerve-path  for  which 
is  probably  the  vagus  ;  others  are  doubtless  to  be 
attributed  to  actual  want  of  proper  materials  for 
the  nourishment  of  the  tissues,  owing  to  their 
improper  preparation  in  the  alimentary  canal ;  and 
others  again  are  possibly  toxic  in  character,  due  to 
poisonous  substances  produced  in  the  course  of  the 
perverted  digestion. 

The  extreme  diversity  of  these  symptoms  is  re- 
markable :  there  is  scarcely  a  function  of  the  body 
that  may  not  be  implicated  in  the  disturbance  of 
digestion,  and  contribute  its  share  to  the  total  sym- 
ptoms of  any  given  case.  The  degree  to  which  these 
manifestations  may  be  present  is,  moreover,  most 
varied  :  in  one  patient  the  malady  may  be  mainly 
represented  by  a  headache  ;  in  another  the  evi- 
dences of  illness  are  most  numerous.  Again,  the 
different  ways  in  which  these  symptoms  are  associ-. 
ated  in  different  cases  are  almost  as  many  as  the 
cases  themselves.  It  is  impossible,  therefore,  to 
attempt  any  description  of  a  case  of  indigestion 
which  shall  have  other  than  the  most  limited  ap- 
plication ;  and  since  the  symptoms  set  forth  find 
their  fuller  explanation  elsewhere  in  this  work,  the 
bare  enumeration  of  them  must  suffice  here.  It  is 
important  to  remember  that  many  of  the  symptoms 
mentioned  as  indicative  of  disordered  digestion  are 
of  not  infrequent  occurrence  in  the  course  of  maladies 
quite  distinct,  or  at  least  primarily  so,  from  digestive 
diseases  :  headache,  vomiting,  cough,  palpitation, 
&c. ,  are  illustrations  of  this.  Therefore,  although  the 
recognition  of  the  symptoms  is  not  difficult,  care 
and  experience  are  needful  to  ascribe  them  to 
dyspepsia.  But  supposing  that  causes  other  than 
indigestion  have  been  excluded,  there  still  remains 
the  task  of  referring  the  manifestations  of  disease 
which  any  case  may  present  to  their  causal  perver- 
sions in  the  digestive  process  :  of  determining,  that 
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is  to  say,  what  maybe  the  morbid  change  which  has 
taken  place  in  the  secretions  and  consequent  chemical 
processes,  or  the  disturbances  of  motility,  or  maybe 
the  error  of  diet,  and,  if  possible,  of  inferring  beyond 
these  conditions  the  underlying  structural  lesions. 
The  intimate  interdependence  of  the  various  factors 
of  digestion  renders  the  discrimination  of  the  primary 
fault  from  the  symptoms  present  a  matter  of  ex- 
ceeding difficulty  ;  and  it  is  this  which  makes  the 
accurate  diagnosis  of  a  case  of  dyspepsia  so  uncertain, 
and  its  treatment  often  so  empirical.  Many  of  the 
signs  and  symptoms,  without  doubt,  indicate  with 
tolerable  certainty  the  region  of  the  alimentary 
system  which  is  at  fault,  and  may  even  suggest  the 
nature  of  the  disease  ;  but  how  far,  and  in  what 
manner,  morbid  change  in  one  part  of  the  canal,  or 
at  one  stage  of  the  digestive  process,  may  determine 
subsequent  changes,  and  what  the  exact  nature  of 
these  may  be,  and  their  relation  to  the  symptoms 
manifested,  are  data  at  present  almost  unknown. 
The  progressive  character  of  the  function  of  digestion 
—  that  is  to  say,  the  continuous  series  of  stages, 
whereby  the  later  ones  are  dependent  on  those  pre- 
ceding— renders  affections  of  this  system  very  dif- 
ferent in  their  detection  from  those  of  other  organs. 
Alterations  in  the  gross  anatomical  characters  of 
the  digestive  organs,  such  as  a  dilated  stomach  or  an 
enlarged  liver,  may  usually  be  ascertained  with  ac- 
curacy, and  some  symptoms  may  be  reasonably 
asserted  to  follow  from  these  conditions,  while  their 
relation  to  other  morbid  manifestations  is  often  of 
doubtful  inference.  Modifications  in  the  quantity 
or  quality  of  the  digestive  secretions  may  be  ascer- 
tained, but  their  connection  with  many  of  the  sym- 
ptoms which  may  be  present  is  often  most  obscure. 
And  again,  there  may  be  most  persistent  and  .serious 
disturbances  of  digestion,  with  severe  discomfort  to 
the  patient,  and  it  may  be  quite  uncertain  which 
organ  is  primarily  at  fault,  and  still  more 
doubtful  what  the  real  morbid  change  is.  So  far 
as  individual  symptoms  may  be  referred  to  definite 
diseases  of  the  various  digestive  organs,  this  is 
attempted  in  the  articles  treating  of  the  diseases  of 
the  stomach,  intestines,  liver,  pancreas,  &c.,  which 
are  com]2lenientary  to  this  section. 

Treaiment. — The  essential  basis  for  the  suc- 
cessful treatment  of  indigestion  is  the  recognition  of 
the  cause.  Oftener  perhaps  than  may  be  supposed 
this  is  a  removable  one  ;  in  every  case  it  must  be 
well  sought  for,  and  corrected  if  possible.  A  care- 
fully regulated  diet,  both  as  regards  ordinary  food 
and  special  idiosyncrasies,  is  all-important,  and  the 
means  from  which  much  good  is  to  be  expected, 
both  by  way  of  prevention  and  cure.  To  lay  down 
a  requisite  diet  entails  a  general  knowledge  of  the 
average  composition  of  food-stufls  and  of  the  changes 
which  they  normally  undergo  in  the  process  of 
digestion,  together  with  the  nature  of  the  influence 
exerted  by  various  ingredients  of  the  food  upon  the 
digestion  of  the  others  —  e.g.  'the  retarding  effect 
of  tea  and  coiTee  on  peptic  digestion  '  (Roberts). 
The  relative  digestibility  of  different  articles  of  food, 
as  estimated  by  the  differences  in  time  occupied  by 
digestion  in  the  stomach,  is  often  an  important 
point  for  consideration  in  the  framing  of  a  dietary 
tor  an  impaired  digestion.  Whether  or  not  any 
given  article  of  diet  should  or  should  not  be  allowed 
must  depend  upon  its  digestibility  in  the  given  case, 
apart  from  what  may  be  its  value  under  healthy 
circumstances,  and  also  upon  what  harmful  by- 
products of  digestion  it  may  give  rise  to  under  the 


diseased  conditions  which  may  be  present.  Exact 
information  on  several  of  these  points  is  not  yet  avail- 
able, and  at  the  same  time  it  is  to  be  remembered 
that  articles  of  food  which  normally  are  regarded  as 
of  the  most  digestible  and  innocent  character  may 
at  times  seriously  disagree,  while  most  indigestible 
articles  may  be  taken  with  impunity.  The  writer  is 
convinced  that,  while  fully  recognising  the  great 
importance  of  diet,  it  is  nevertheless  the  case  that 
not  a  few  dyspeptics  may  trace  their  ailment 
to  a  long-continued  adhesion  to  a  strict  diet 
which  might  theoretically  fulfil  all  physiological 
requirements,  and  that  many  cases  of  indiges- 
tion may  be  considerably  benefited  by  a  laxity 
which  might  not  always  bejustified  on  physiological 
grounds.  As  useful  adjuncts  to  dietetic  treatment 
are  the  various  artificial  partially  or  wholly  digested 
food-stuffs,  such  asmaltines,  peptones,  and  emulsions 
of  different  kinds.  Such  details  of  general  hygiene  as 
exercise,  bathing,  occupation  —mental  and  physical — 
change  of  scene  and  air,  require  attention  scarcely, 
if  at  all,  secondary  to  diet.  Undoubtedly,  much 
may  be  done  with  drugs,  both  in  relieving  the 
symptoms  and  in  treating  the  conditions  on  which  the 
symptoms  may  depend.  The  latter  are  met  by  such 
means  as  abstinence  from  food  for  a  certain  period, 
with  consequent  rest  to  the  organs  concerned,  the 
requisite  nutriment  being  supplied  />(:/■  rectum  \  by 
artificially  digested  aliment,  thus  helping  the  diges- 
tive juices;  and  by  supplying  the  elements  of  the 
secretions — acids,  alkalis,  and  ferments,  when  there 
is  reason  to  suppose  they  may  be  deficient.  Irregu- 
larities of  movements  of  the  canal  may  be  remedied 
by  such  drugs  as  strychnine,  nux  vomica,  belladonna, 
and  opium,  or  more  active  aperients  or  astringents. 
Pain  and  other  sensory  disturbances  of  the  stomach 
or  intestines  may  be  relieved  by  alkalis,  salts  of 
l)ismuth,  hydrocyanic  acid,  morphine,  or  opium. 
Among  the  long  list  of  drugs  of  which  the  value  is 
assured  in  different  cases  of  dyspepsia  are  arsenic, 
iron,  the  vegetable  bitters,  silver,  creosote,  charcoal, 
valerian,  the  thiosulphates,  and  the  various  carmina- 
tives.   Sec  Carminatives. 

W.  H.  Allchin. 

DILUENTS  [dlluo,  I  wash  or  dilute). 

Dkkimtion.  —  Remedies  which  increase  the  pro- 
portion of  fluid  in  the  blood. 

Enumeration. — Water  is  the  only  real  diluent. 
It  is  given  for  this  purpose  in  various  forms — soups, 
ptisaiics,  barley-water,  toast  and  water,  milk,  lemon- 
ade, aerated  waters,  &c. — to  quench  thirst,  and 
increase  secretion. 

Uses. — Diluents  are  employed  to  lessen  thirst,  as 
in  fever  and  diabetes,  and  to  remove  the  products  of 
tissue-waste.  As  the  thirst  may  depend  upon  local 
dryness  of  the  throat,  as  well  as  upon  general  want 
of  fluid  in  the  system,  the  power  of  water  to  quench 
thirst  may  be  greatly  increased  by  adding  to  it  a 
little  vegetable  or  mineral  acid,  or  some  aromatic, 
such  as  lemon  or  orange  peel,  which  will  stimulate 
the  flow  of  saliva,  and  tlius  tend  to  keep  the  mouth 
moist  after  the  liquid  itself  has  been  swallowed. 
The  thirst -quenching  power  of  water  is  also  aided 
l)y  the  addition  of  mucilaginous  substances,  such  as 
oatmeal,  or  linseed  tea,  which  leaving  a  mucilagi- 
nous coat  on  the  inside  of  the  mouth  and  pharynx, 
retard  evaporation,  and  thus  lessen  the  dryness  of 
the  mucous  membrane.  The  free  use  of  water, 
and  especially  drinking  hot  water  on  rising  in  the 
morning,  or  on  going  to  bed  at  night,  and  between 
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meals,  is  useful  in  gout,  chronic  rheumatism,  and 
biliary  lithiasis,  lessening  or  preventing  the  occur- 
rence of  acute  attacks. 

T.  Lauder  Brunton. 

DIPHTHERIA  {Sttpe^pa,  a  skin).— Synon.  : 
Fr.  Diplithcrite  ;  Diphlherie  ;  Ger.  Diphtheritis  ; 
Diphtherie. 

Definition. — An  acute,  specific,  infective,  and 
often  epidemic,  general  disease ;  accompanied  by 
pyrexia  and  great  weakness  ;  having  as  its  local 
manifestation  inflammation  of  various  mucous 
membranes,  particularly  those  of  the  throat,  nose, 
and  larynx,  and  the  formation  upon  them,  or  upon 
external  wounds,  of  a  fibrinous  exudation  ;  and  often 
■  followed  by  paralysis  of  varied  distribution.  The 
symptoms  are  due  to  the  vital  activity  of  a  specific 
micro-organism,  usually  known  as  the  Klebs-Loffler 
bacillus. 

The  period  of  incubation,  though  of  variable  length , 
is  commonly  from  two  to  four  days.  Undoubted 
cases  are  on  record,  however,  in  which  less  than 
twenty-four  hours  elapsed  between  exposure  to  in- 
.  fection  and  the  commencement  of  symptoms.  The 
incubation  is  usually  short  when  an  open  wound 
becomes  infected,  and  when  a  large  amount  of 
infective  material  is  received  directly  on  to  a 
mucous  surface,  as  when  a  patient  coughs  into  the 
open  mouth  of  his  attendant,  or  in  those  lamentable 
instances  in  which  a  person  has  been  rash  enough 
to  suck  a  tracheotomy  wound,  in  the  hopes  of 
clearing  the  obstruction. 

A  difficulty  in  determining  the  period  of  incu- 
bation is  caused  by  the  invasion  of  the  disease  being 
not  infrequently  insidious.  During  the  incubation, 
while  there  may  be  no  symptoms  at  all,  there 
may  be  indefinite  feelings  of  malaise,  not  to  be 
distinguished  from  the  early  symptoms  of  invasion 
in  a  mild  attack. 

There  is  reason  to  believe  that  the  more  intense 
the  poison,  or  the  more  susceptible  the  patient, 
the  shorter  is  the  period  of  incubation  likely  to  be. 

Symptoms. — Invasion. — According  to  the 
severity  of  the  disease  in  its  clinical  aspects,  three 
separate  types  of  diphtheria  may  be  distinguished — 
the  benign,  the  ordinary,  and  the  malignant. 
These  are  not  natural  orders,  but  relative  terms. 
Numerous  cases  occur  which  throughout  their  course 
may  be  classified  as  belonging  to  one  or  other  of 
these  groups.  Yet,  on  the  other  hand,  instances 
are  also  numerous  which  show  a  transition  from  one 
to  the  other  group,  which,  beginning,  for  example, 
after  the  benign  type,  afterwards  show  the  most 
serious  symptoms  or  sequelre  of  the  disease  ;  or 
which,  presenting  only  ordinary  symptoms  at  the 
onset,  rapidly  assume  the  features  of  the  malignant 
type. 

I.  It  will  be  convenient  to  describe  in  the  first 
place  the  symptoms  of  the  disease  as  it  is  ordinarily 
met  with. 

In  such  cases,  after  a  period  of  incubation, 
the  patient,  as  a  rule  gradually,  but  often  almost 
suddenly,  feels  ill.  He  has  wandering  aches  and 
pains,  disinclination  for  exertion,  slight  headache, 
chilliness,  loss  of  appetite,  nausea— and  rarely, 
even  vomiting,  thirst,  and  the  general  discomfort 
of  a  febrile  condition.  The  temperature  of  the  body 
is  raised,  but  not  to  a  great  degree — in  most  cases, 
at  the  onset,  to  not  more  than  ioo°  or  I0l°  F. 
At  this  time,  however,  the  local  symptoms  of  the 
disease  appear  in  the  form  of  soreness  and  tender- 


ness of  the  throat,  and  slight  enlargement  of  the 
glands  at  the  angles  of  the  jaws.  The  fauces,  tonsils, 
soft  palate,  and  pharynx  are  swollen,  and  show  a 
diffuse  redness.  The  pulse  and  the  respiration  are 
hurried,  in  accordance  with  the  general  febrile  state. 
The  urine  presents  the  usual  febrile  condition. 

The  symptoms  rapidly  increase  in  severity.  The 
bodily  weakness  becomes  extreme,  and  anaemia 
soon  presents  itself.  The  glands,  not  only  those  at 
the  angles  of  the  jaws,  but  their  lymphatic  connec- 
tions also,  become  greatly  swollen,  painful,  and 
tender  ;  and  their  covering  of  skin  may  be  red- 
dened. The  pulse  is  frequent,  feeble,  and  of  low 
arterial  tension  ;  the  respirations  are  hurried.  The 
local  disorder  now  becomes  characteristic.  The 
tonsils  themselves  assume  a  paler  aspect,  but  are 
surrounded  by  the  reddened  mucous  membrane. 
Soon  a  white  haziness  appears  in  patches  on  the 
tonsils,  the  soft  palate,  or  the  pharynx.  While  the 
swelling  of  the  parts  already  mentioned  greatly 
increases,  the  haziness  becomes  more  pronounced, 
until  in  disseminated  patches  a  distinct  false  mem- 
brane is  seen,  slightly  raised  from  the  surrounding 
parts,  yellowish-white  in  colour,  ragged  in  outline, 
and  surrounded  Vjy  a  zone  of  congestion.  At  first 
the  membrane  can  be  detached  from  the  underlying 
parts ;  and  when  removed  it  leaves  an  intensely 
red  surface  behind.  But  very  soon  it  becomes  more 
adherent,  and  its  removal  is  only  attained  by  lacera- 
tion of  the  mucous  membrane  and  the  exposure  of 
a  bleeding  ulcerated  surface,  on  which  a  new  layer 
of  false  membrane  is  formed  in  a  short  time.  The 
membrane  spreads,  and  may  cover  the  whole  of  the 
fauces  and  pharynx.  When  this  occurs  there  is 
usually  so  much  swelling  of  the  parts  that  scarcely 
any  opening  of  the  fauces  can  be  seen.  Further, 
the  aspect  of  the  membrane  changes.  From  being 
yellowish-white,  thin,  and  delicate,  it  becomes 
thicker,  of  a  brownish  tint,  firm  and  leathery  in 
texture.  The  difference  in  colour  is  due  to  admix- 
ture with  decomposed  blood,  the  entanglement 
of  atmospheric  particles,  and  drying  of  the  exuda- 
tion. Signs  of  coryza  are  present,  and  from  the 
nostrils  a  thin  acrid  discharge  issues. 

The  tongue  is  dry,  coated  with  a  white  pasty  fur, 
and  red  at  the  tip.  Appetite  is  entirely  lost,  and 
as  a  rare  symptom  there  may  be  vomiting.  Swal- 
lowing is  difficult  and  painful.  The  bowels  are,  as 
a  rule,  constipated.  The  temperature  becomes 
higher,  but  does  not  attain  the  extreme  degree  seen 
in  many  other  fevers.  Its  ordinary  height  is  between 
102°  and  103"  F.,  but  it  usually  declines  rapidly 
on  the  adoption  of  efficient  local  treatment.  The 
examination  of  the  chest  at  this  time,  provided  the 
case  is  uncomplicated,  reveals  nothing  abnormal. 
The  urine  is  still  febrile,  and  in  a  large  number  of 
cases  contains  albumen.  Slight  delirium  may  occur, 
ljut  is  not  a  frequent  symptom  in  the  ordinary 
type. 

When  such  cases  tend  to  a  favourable  issue,  the 
duration  of  the  disease  is  variable.  Even  after  such 
a  moderately  severe  form  as  that  just  described,  the 
symptoms  may  begin  to  decline  at  about  the  fourth 
day  ;  the  patches  of  false  membrane,  after  sepa- 
rating, cease  to  re-form  ;  and  the  patient  rapidly 
resumes  his  ordinary  health.  Usually,  however,  both 
the  general  and  the  local  symptoms  are  prolonged 
for  a  much  longer  period,  say  up  to  the  twelfth  or 
fourteenth  day,  when  slow  convalescence  begins. 
Should,  however,  the  case  have  been  treated 
with  adequate  doses  of  antitoxic  serum,  an  arrest 
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of  the  disease,  if  not  a  decided  improvement, 
is  usually  to  be  seen  within  twentj'-four  to  thirty-six 
hours  of  the  commencement  of  the  treatment. 

Such  is  a  description  of  the  form  in  which 
diphtheria  ordinarily  presents  itself,  without  any 
of  the  numerous  complications  which  may  occur. 
Many  of  the  symptoms,  however,  require  a  more 
detailed  description,  and  this  will  be  given  below. 

2.  The  benign  form  is  so  mild  that  a  considerable 
number  of  patients  pass  through  it  with  so  little  feeling 
of  illness  that  they  consider  it  unnecessary  lo  consult 
a  medical  man  at  all.  There  can  be  no  doubt  that 
such  ambulant  cases  are  important  factors  in  spread- 
ing the  disease.  The  patient  suffers  from  but  slight 
malaise  and  weakness,  with  loss  of  appetite  and 
slight  fever.  The  urine  is  usually  not  albuminous. 
No  complaint  whatever  may  be  made  of  soreness 
of  throat  ;  and  for  this  reason  the  nature  of  the 
complaint  is  frequently  overlooked,  even  by  medical 
men.  Generally,  however,  there  is  some  soreness 
in  swallowing,  and  a  little  enlargement  of  the  glands 
at  the  angles  of  the  jaws.  On  examination,  a  few 
white  patches  of  false  membrane,  easily  detached, 
will  be  seen  on  the  tonsils,  rarely  on  the  soft  palate 
or  pharynx.  Very  rarely,  with  only  mild  general 
symptoms,  extensive  deposit  may  be  seen  in  the 
throat.  In  a  few  days  the  patches  disappear,  either 
by  being  coughed  out  or  by  gradual  dissolution  ;  no 
more  form  ;  the  symptoms,  slight  as  they  were, 
decline  ;  and  the  patient  rapidly  resumes  his  usual 
health.  During  the  whole  period  of  the  disease  it 
is  possible  for  the  patient  to  walk  about,  and  even 
attend  to  his  usual  duties.  But  this  is  very  un- 
desirable, because  such  cases  are  capable  of  spreading 
infection. 

3.  The  malignant  form  of  diphtheria  is  charac- 
terised by  severity  both  of  the  general  symptoms  and 
of  the  local  lesion.  Commonly,  from  the  first  the 
symptoms  are  severe,  though  the  early  features  of 
the  case  may  be  those  of  the  ordinary  or  even  of  the 
benign  form.  There  is  extreme  prostration  ;  the 
pulse  is  rapid,  feelile,  and  of  low  tension  ;  and  the 
respirations  are  hurried  and  shallow.  The  skin  is 
dry,  pungent  to  the  touch,  and  of  a  generally  dusky 
hue.  The  tongue  is  dry  and  brown.  Very  soon 
the  '  typhoid  '  state  develops,  and  there  may  be 
sometimes  a  muttering  delirium,  though  in  most 
cases  this  is  absent.  A  tendency  to  hemorrhage  is  a 
frequent  phenomenon  in  this  condition,  and  is  shown 
by  the  occurrence  of  htemorrhages  from  various  mu- 
cous membranes,  or  beneath  the  conjunctiva,  and  by 
the  appearance  of  a  purpuric  rash  on  the  skin.  The 
temperature  may  be  highly  febrile,  or  not  unduly 
raised.  In  some  of  the  worst  cases,  except  at  the 
outset,  it  is  subnormal  The  urine  is  albuminous. 
The  false  membrane  at  first  is  tough  and  fibrous, 
sometimes  gelatinous,  but  later  it  is  soft,  pultaceous, 
and  very  dark — even  black,  in  colour.  It  is  often 
extensive  ;  and  the  tissues  around  are  sloughing  or 
gangrenous.  A  foul  smell  comes  from  the  putrefying 
mass  at  the  back  of  the  throat.  In  most  cases,  too, 
the  false  membrane  spreads  to  the  nose  ;  and  a 
sanious  discharge,  also  of  foul  smell,  issues  from  the 
nostrils,  and  by  its  irritation  excoriates  the  skin 
around,  with  which  it  comes  into  contact.  The 
glands  of  the  neck  are  always  much  enlarged  and 
inflamed.  Such  a  condition  in  most  cases  ends 
fatally  in  a  short  time. 

This  general  description  of  the  three  types  of 
diphtheria  requires  to  be  supplemented  by  a  detailed 
account  of  some  of  the  symptoms. 


Formation  and  Spread  of  I  lie  False  Membrane. — 
The  presence  of  the  false  membrane  is  the  charac- 
teristic feature  of  diphtheria,  and  that  from  which  it 
derives  its  name.  It  is  the  special  local  manifesta- 
tion of  the  disease.  In  the  benign  form  we  very 
occasionally  find  the  general  symptoms  very  slight, 
or  practically  absent,  while  a  quantity  of  membrane 
may  be  seen  in  the  throat.  The  question  then 
arises  whether  we  may  occasionally  meet  with 
general  symptoms  of  diphtheritic  fever,  not  only 
without  signs  of  any  local  lesion,  but  without  the 
appearance  of  any  false  membrane,  and  with  merely 
congestion  and  swelling  of  the  fauces,  having  no 
specialised  character.  It  is  in  the  experience  of 
clinicians  that  this  occurs,  but  certainly  very  rarely. 
It  is  possible  that,  in  the  course  of  an  epidemic  of 
diphtheria,  instances  of  the  benign  form  may  be 
met  with,  without  more  local  lesion  than  the  early 
congestion  described  ;  yet  in  such  cases  a  slight 
formation  of  false  membrane  may  easily  be  over- 
looked. Because  of  the  existence  of  such  a  condi- 
tion, Virchow  originally  described  a  catarrhal  form 
of  diphtheria  in  which  no  membrane  at  all  was 
formed.  But  it  has  been  stated  that  the  poison  of 
diphtheria  may,  in  extremely  rare  cases,  act  so  power- 
fully upon  the  system  as  to  kill  the  patient  before 
the  local  lesion  has  time  to  develop.  It  is  only 
when  such  cases  as  these  are  really  authenticated 
that  they  can  without  fear  of  error  be  used  for  argu- 
ment ;  and,  since  they  have  been  recorded  by 
competent  observers,  it  must  be  admitted  that 
diphtheria  may  at  times  occur  without  any  specific 
local  lesion  being  detected. 

In  by  far  the  majority  of  cases,  liowever,  false 
membrane  does  appear.  Generally  it  occurs  first 
on  some  part  of  the  throat  — either  on  the  tonsils, 
soft  palate,  or  the  back  of  the  pharynx.  Usually, 
too,  it  is  seen  in  one  or  more  spots  simultaneously 
on  both  sides,  and  most  commonly  on  the  tonsils. 
Yet,  occasionally,  at  an  early  period  only  one  side 
may  be  attacked,  but  soon,  however,  an  affection  of 
the  opposite  side  follows.  The  membrane  can,  at 
quite  its  early  appearance,  be  detached  with  only 
slight  difficulty,  leaving  a  very  red  or  hemorrhagic 
surface  behind.  But  very  soon  its  connections  with 
the  subjacent  parts  become  much  firmer  ;  it  can  be 
removed  only  by  some  force,  and  leaves  behind  a 
rough,  bleeding,  and  ulcerated  surface.  In  all  only 
extremely  slight  cases,  or  in  those  treated  with  anti- 
toxin, a  new  formation  of  membrane  then  occurs  ; 
and  this  may  be  repeated  many  times  if  the  disease 
continues.  The  detachment  of  membrane  also  takes 
place  naturally,  not  only  at  the  termination  of  the 
case,  but  during  its  height,  new  membranes  being 
again  formed.  In  this  way,  the  patient  may  expel 
from  the  mouth,  usually  by  coughing,  large  quantities 
of  the  false  membrane,  in  small  or  large  shi'eds. 
Where  the  larynx  and  trachea  are  attacked,  complete 
casts  of  these  cavities  maybe  thus  expectorated  ;  and 
in  still  more  serious  cases  even  moulds  of  the  smaller 
bronchi  are  occasionally  coughed  up. 

In  the  early  stages,  the  membrane  appears  as  a  thin 
whitish  deposit,  which  rapidly  thickens.  The  colour, 
too,  soon  changes,  passing  through  stages  of  grey, 
greyish-yellow,  yellow,  brown,  and  even  l)lack.  Its 
consistence  increases,  becoming  in  most  cases  very 
firm,  and  resembling  shreds  of  kid-leather.  In  the 
malignant  form,  the  membrane  eventually  becomes 
softened,  and  even  pultaceous.  Its  colour  then  is 
still  darl;er,  and  the  membrane  becomes  mixed  with 
blood  or  the  products  of  its  deconi[X)sition. 
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The  isolated  patches  in  which  the  membrane  first 
appears  soon  spread  and  amalgamate,  until  the  whole 
of  the  throat,  as  seen  on  opening  the  mouth,  is 
entirely  covered.  But  the  affection  spreads  farther. 
One  of  the  most  dangerous  complications  of  diph- 
theria, and  also  one  of  the  most  frequent,  is  the 
spread  of  the  membTane  to  the  larynx.  This  is  more 
frequent  in  children  ;  and,  while  dangerous  in  adults, 
is  still  more  so  in  children,  because  of  the  greater 
ease  with  which  it  obstructs  the  lumen  of  the  glottis. 
The  signs  Ijy  which  the  complication  may  be  dia- 
gnosed are  the  following.  The  patient  feels  soreness 
in  the  larynx,  and  is  greatly  troubled  by  cough. 
The  breathing  becomes  first  wheezy,  then  stridulous, 
and  always  more  hurried  than  before.  The  cough 
is  harsh  ;  the  voice  is  hoarse  and  husky,  and  finally 
lost.  The  patient,  if  a  child,  clutches  at  the  throat 
as  if  to  remove  an  obstruction.  Soon  the  narrowing 
of  the  larynx  interferes  greatly  with  the  entrance  of 
air  into  the  lungs.  All  the  extraordinary  muscles  of 
inspiration  are  brought  into  action.  The  lower  ribs 
cease  to  move  outwards,  and  later  on  are  depressed 
at  each  inspiration.  The  supra-clavicular  spaces  are 
similarly  depressed.  These  signs  are  more  obvious 
in  children  :  in  very  young  subjects,  and  especially 
in  those  affected  by  rickets,  the  whole  chest-wall 
may  be  depressed  as  each  breath  is  drawn.  Signs 
of  cyanosis  may  now  be  observed  in  blueness  of  the 
lips  and  cheeks  ;  but  more  commonly  the  face  is 
pallid.  The  pulse  is  very  rapid.  The  temperature 
is  no  more  raised  than  it  was  before,  and  may  indeed 
be  only  slightly  above  the  normal.  The  forehead, 
and  even  the  whole  body,  becomes  covered  with  a 
cold  clammy  sweat.  If  unrelieved  by  operation, 
this  condition  soon  ends  in  death,  occasionally  pre- 
ceded, in  young  subjects,  by  convulsions. 

The  opinions  of  observers  of  great  experience  vary 
as  to  the  period  of  the  disease  at  which  extension  of 
membrane  from  the  pharynx  to  the  trachea  is  most 
likely  to  occur.  Sir  William  Jenner  stated  that  he 
had  never  known  this  complication  commence  after 
the  expiration  of  the  first  week  of  the  disease,  and 
this  is  correct  for  the  majority  of  cases  ;  and  we  may 
place  the  usual  time  of  appearance  of  secondary 
laryngeal  symptoms  at  three  to  six  days  after  the 
onset  of  the  diphtheria.  It  is  rather  in  the  mild  and 
in  the  ordinary  forms  than  in  the  malignant  that  this 
complication  may  be  looked  for.  Yet  its  appearance 
is  a  sign  of  extreme  danger  ;  since  a  large  proportion 
of  the  deaths  from  diphtheria  are  due  to  this  cause. 
Death  usually  occurs  from  one  to  five  days  after  the 
onset  of  laryngeal  symptoms  unless  the  obstruction 
be  relieved. 

The  membrane  frequently  spreads  to  the  nares 
also.  This  is  almost  invariably  the  case  in  the  malig- 
nant, but  occurs,  too,  in  the  ordinary  form.  The 
symptoms  of  the  complication  are  snoring  or  snuffling 
respiration,  and  the  discharge  of  an  acrid  fluid  from 
the  nostrils,  which  excoriates  the  surrounding  skin. 
The  excoriations  may  in  their  turn  become  covered 
by  diphtheritic  membrane  when  the  disease  is  severe. 
Shreds  of  membrane,  too,  may  be  discharged  from 
the  nostrils.  Epistaxis  is  of  frequent  occurrence. 
Sometimes,  as  stated  in  the  account  of  malignant 
diphtheria,  this  is  due  to  the  general  tendency  to 
hivmorrhage  found  in  septic  diseases,  Init  it  is  also 
a  sign  of  invasion  of  the  nasal  mucous  membrane. 
From  the  nose  the  lachrymal  duels,  and  even  the  con- 
junctiva;, may  be  infected,  leading  occasionally  to  de- 
struction of  the  eyeball  ;  but  this  is  excessively  rare. 

Spreading   from   the   throat,    the  membranous 


formation  easily  reaches  the  upper  pharj'nx,  and  by 
way  of  this  proceeds  to  the  middle  ear.  Great  pain 
and  sense  of  distension  are  thereby  produced,  and 
severe  otitis  media  with  destruction  of  the  parts  may 
result.  Membranous  extension  along  the  oesophagus, 
even  to  the  cardiac  end  of  the  stomach,  has  been  re- 
corded. 

Sometimes  false  membrane  may  appear  in  various 
parts  of  the  mouth,  probably  by  the  infection  of 
abrasions  of  surface. 

In  most  cases,  as  above  described,  the  membrane 
makes  its  first  appearance  in  the  throat.  Vet  nume- 
rous cases  are  now  on  record  in  which  it  has  first 
been  seen  elsewhere,  as  on  the  surface  of  wounds 
and  abrasions  of  the  skin. 

The pri7nayy  lajyiigeal  form  of  the  disease  is  well 
recognised,  and  has  been  known  by  the  name  of 
Diphtheritic  Croup.  The  general  symptoms  of  the 
disease  are  then  the  same  as  in  the  ordinar)'  form, 
but  signs  of  the  trouble  in  the  larynx  occur  early 
and  before  any  affection  of  the  pharynx  can  be 
detected.  With  the  laryngoscope,  if  the  patient 
will  allow  of  it  being  used,  false  memlsrane,  having 
the  ordinary  appearance,  can  be  seen  covering  the 
posterior  surface  of  the  epiglottis,  the  whole  of  the 
interior  of  the  larynx,  and  even  of  the  trachea.  The 
affection  may  remain  localised  in  the  larynx  until 
death,  or  may  extend  thence  to  the  trachea  and 
bronchi,  or  to  the  pharynx  and  other  parts. 

A  primary  nasal  form  is  rare,  but  sometimes  met 
with.  Here  the  coryzal  symptoms  and  the  muco- 
purulent or  sanious  discharge  from  the  nostrils  occur 
early  in  the  disease  ;  and,  when  the  affection  is 
advanced,  false  membrane  may  be  seen  near  the 
anterior  nares.  Purely  nasal  attacks  are  usually 
very  mild.  From  the  posterior  nares  the  lesion  may 
spread  to  the  pharynx,  as  in  the  laryngeal  form. 
Such  cases  are  often  overlooked  in  their  early  stages, 
because  of  the  obscure  position  of  the  characteristic 
membrane.    They  are  generally  severe  in  character. 

External  wounds  or  abrasions  may  be  secondarily 
infected  and  covered  by  false  membrane  in  the  course 
of  the  ordinary  disease.  But,  on  the  other  hand, 
there  happen  cases  in  which  not  only  has  the  first 
local  appearance  of  the  disease  been  seen  in  an  ex- 
ternal wound,  but  the  inoculation  of  such  a  wound 
has  been  the  means  of  infecting  the  general  system. 
Thus  diphtheria  has  originated  from  the  use  of  an 
infected  instrument  in  the  operation  of  circumcision, 
diphtheritic  membrane  first  developing  on  the  wound. 
Diphtheria  of  the  vulva  is  sometimes  seen. 

Affection  of  the  Glands. — The  glands  beneath  the 
jaw  are  swollen  and  tender  in  all  but  very  excep- 
tional cases  of  diphtheria.  In  most  they  are  so  large 
as  to  be  easily  seen  ;  in  nearly  all  they  can  be  felt. 
But  in  by  far  the  larger  majority  of  cases  the  swell- 
ing of  the  glands  is  a  very  marked  feature.  In 
severe  cases,  too,  it  is  not  onh"  the  glands  beneath 
the  jaw,  but  also  all  those  of  the  neck,  on  both  sides, 
though  the  aflection  of  one  side  may  predominate. 
The  skin  covering  them  is  occasionally  swollen, 
reddened,  and  cedematous.  In  which  case,  too, 
the  tissue  Ij'ing  between  the  glands  is  greatly  in- 
flamed ;  and  in  a  few  cases  a  brawny  hardness, 
extending  from  the  jaw  to  the  clavicle  and  involving 
apparently  all  the  tissues  of  the  neck,  an  angina 
Ludoviei,  has  been  observed.  Rarely,  the  glandu- 
lar inflammation  may  proceed  to  suppuration,  caus- 
ing a  large  and  formidable  abscess.  The  affection 
of  the  glands  and  surrounding  tissue  is  more  marked 
in  the  severe,  and  especially  in  the  malignant  forms. 
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Coiidition  of  the  Urine. — The  urine  in  diphtheria 
resembles  in  its  general  characters  that  of  other 
febrile  diseases,  though  the  features  are  less  marked 
than  in  other  affections.  Albuminuria  is  very  fre- 
quent, and  is  found,  according  to  statistics,  in  one- 
half  of  well-marked  attacks.  The  amount  of  albumen 
may  be  only  slight,  or,  on  the  other  hand,  very 
great  ;  and  it  may  disappear  from  day  to  day,  to 
again  return.  With  it  may  be  found  in  the  urine 
hyaline  or  epithelial  casts,  but  only  very  rarely  blood  ; 
and  the  occurrence  of  albuminuria  is  in  only  ex- 
tremely exceptional  cases  accompanied  by  anasarca 
or  followed  by  any  uraemic  symptoms.  Whether 
albuminuria  is  present  or  m.it,  the  daily  excretion  of 
urea  is  normal,  or  increased.  It  differs  markedh- 
from  the  albuminuria  of  scarlet  fever  in  making  its 
appearance  nearly  always  during  the  acute  course  of 
tlie  disease  :  very  seldom  at  the  time  of  convales- 
cence. In  most  cases  it  appears  before  the  end  of 
the  first  week.  As  a  general  rule,  the  greater  the 
quantity  of  albumen  in  the  urine,  and  the  earlier  its 
appearance,  the  more  severe  is  the  case  ;  but  the 
mere  presence  of  albuminuria  does  not  affect  the 
prognosis  of  the  diphtheria.  In  most  cases  the 
albumen  disappears  during  convalescence  ;  though, 
as  the  writers  can  confirm,  it  may  continue  in  the 
urine  for  months  in  moderate  amount,  and  unaccom- 
panied by  other  symptoms,  beyond  slight  weakness 
and  ann?mia.  (Jn  the  other  hand,  the  writers  have 
reason  to  believe  that  in  exceptional  cases  chronic 
nephritis  may  have  its  origin  in  an  attack  of  diph- 
theria. 

Temperature. — The  temperature  in  diphtheria 
has  no  definite  course.  It  rises  suddenly  early  in 
the  disease,  and  as  a  rule  continues,  with  morning 
remissions,  until  the  beginning  of  convalescence, 
when  it  declines  rather  rapidly.  The  average 
temperature  at  the  height  of  the  attack  is  from  102° 
to  103°,  and  very  rarely  does  it  exceed  104°  F. 
It  may  become  raised  above  the  average  limit  by 
the  advent  of  complications,  such  as  broncho-pneu- 
monia or  suppuration  in  the  neck  ;  but,  with  these 
exceptions,  the  height  of  the  temperature  is  no 
certain  guide  to  the  severity  of  the  general  disease 
or  to  the  extent  of  the  local  lesion. 

The  Pulse  and  Heart. — The  pulse  in  severe 
diphtheria  is  throughout  of  an  asthenic  character, 
short,  ill-sustained,  and  of  low  tension.  In  the 
majority  of  cases  it  is  frequent,  above  the  degree  to 
be  expected  from  the  fever.  Sidney  Phillips  ana- 
lysed 100  cases  of  diphtheria  with  reference  to  the 
states  of  the  circulation  which  may  occur.  In  three 
per  cent,  of  his  cases  the  pulse  was  unduly  slow, 
and  these  instances  were  characterised  by  vomiting 
and  by  a  fatal  issue.  He  concludes  that  a  very 
rapid  pulse,  also  a  very  dangerous  symptom,  may 
occur  without  any  other  phenomenon,  but  ma)-  be 
accompanied  by  vomiting  and  extreme  drowsiness. 
Irregularity  both  in  the  rhythm  and  the  force  of  the 
pulse  is  not  uncommon  and  not  necessarily  un- 
favourable. The  heart-sounds  are  feeble,  and  the 
first  sound  short.  Disturliances  of  the  intervals 
between  the  sounds  are,  in  the  opinion  of  the  writeis, 
ot  great  importance.  A  rapid  sequence  of  the 
second  sound  upon  the  first,  but  especially  '  spacing' 
of  the  sounds,  as  heard  at  the  apex  of  the  heart- 
that  is,  an  equalling  of  the  intervals  between  the 
first  and  second,  and  the  second  and  succeeding 
first  sound  respectively —  is  of  most  serious  import, 
and  indicates  a  liability  to  sudden  cardiac  failure, 
thu   most   dangerous  complication  of  diphtheria. 


These  alterations  in  the  sounds  of  the  heart  may 
be  detected  both  at  the  height  of  the  fever  and 
during  convalescence,  and  are  equally  important  at 
either  time.  Acute  dilatation  of  the  heart,  usually 
of  the  right  ventricle,  sometimes  of  the  left,  is  not 
infrequent  in  diphtheria.  It  may  be  accompanied 
by  a  systolic  murmur,  heard  at  the  apex  or  over  the 
area  of  the  pulmonary  artery.  But  such  a  murmur 
is  not  due  to  endocarditis.  The  cardiac  dilatation 
does  not  occasion  dropsy,  as  it  does  in  most  other 
conditions,  but  the  weakness  of  the  heart's  impulse 
is  the  cause  of  the  subnormal  temperature  and  cold- 
ness of  the  extremities  and  of  the  thrombosis  of  the 
large  veins  which  sometimes,  though  rarely,  occurs. 

Rash. — A  certain  degree  of  efflorescence  on  the 
skin  is  not  uncommon  in  diphtheria,  and  especially 
in  the  severe  variety.  It  is  usually  seen  about  the 
neck  and  the  upper  part  of  the  chest.  It  is  a 
diffuse  redness,  not  punctate,  and  not  papular  in 
the  slightest  degree.  This  is  not  a  specific  rash, 
and  must  be  carefully  distinguished  from  that  of 
scarlet  fever.  In  the  malignant  forms  purpuric 
spots  of  different  sizes  may  be  observed,  scattered 
over  the  whole  surface  of  the  body  in  great 
numbers. 

Complications  and  Sequel.-k.  —  Many  of  the 
complications  have  already  been  described  in  the 
foregoing  account  of  the  disorder,  and  such  will  be 
here  only  enumerated. 

1.  Extension  of  the  false  membrane  to  the  larynx 
and  lower  air-passages,  to  the  nose,  ear,  and  e3"e. 

2.  Formation  of  false  membrane  on  external 
wounds  and  abrasions. 

3.  Extensive  ulceration,  and  even  gangrene,  of 
the  tissues  of  the  throat. 

4.  Great  inflammation  in  the  neck,  and  rarely 
suppuration. 

5.  Albuminuria. 

6.  Dilatation  of  the  heart. 

7.  Cardiac  failure,  syncope,  and  sudden  death. 
This  complication  is  the  most  dangerous  which  can 
occur  in  diphtheria,  and  may  come  on  at  any  period 
of  the  disease,  and  even  during  convalescence.  It 
is  preceded  usually  by  a  very  frequent,  sometimes 
by  a  slow,  pulse,  but  its  special  warning  is  an 
alteration  in  the  sounds  of  the  heart,  as  described 
aljove.  The  cardiac  failure  usually  shows  itself  liy  a 
gradual  failure  of  the  circulation,  very  rarely  l)y 
sudden  syncope,  and  is  nearly  always  fatal.  The 
most  distressing  cases  in  which  this  occurs  are  those 
in  which  the  patient,  some  time  after  the  decline  of 
pyrexia,  is  in  full  convalescence,  or  even  in  ap- 
parently good  health,  yet  suddenly  faints  and  almost 
instantly  dies.  In  the  majority  of  cases,  however, 
the  heart  fails  gradually  and  death  occurs  in  two  or 
three  days,  during  which  vomiting,  pallor,  sub- 
normal temperature,  sighing  respiration,  and  anre- 
mia  gradually  supervene.  The  mental  faculties  are 
retained  to  the  end,  which  is  usually  quite  sudden. 
Cardiac  failure  rarely  occurs  except  in  severe  attacks, 
and  usually  comes  on  between  the  tenth  and  four- 
teenth day,  but  no  patient  is  absolutely  safe  from 
this  fatal  mishap  until  five  or  six  weeks  after  the 
apparent  end  of  the  disease. 

8.  Hcemorrhages.  These  may  occur,  not  only 
from  the  ulcerated  mucous  membranes,  but  also 
from  any  mucous  surface.  They  may  be  so  copious 
as  seriously  to  weaken  the  patient,  and  are  evidence 
of  a  malignant  attack. 

9.  Thrombosis  of  veins. 

ID.    Affections    of    the    bronchi    and  lungs. 
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General  bronchitis  may  be  met  with  in  diphtheria 
before  the  larynx  is  attacked,  and  may  be  followed 
by  extensive  broncho-pneumonia.  Both  these  com- 
plications are,  however,  more  frequent  when  the 
air-passages  become  involved  in  the  special  diph- 
theritic inflammation.  Collapse  of  lung,  emphy- 
sema, and  haemorrhage  into  the  tissues  of  the  lung 
are  also  met  with  at  times.  The  special  sym- 
ptoms characteristic  of  these  conditions  are  added  to 
those  of  the  original  complaint,  and  need  not  be 
here  detailed. 

II.  Paralysis.  Statistical  evidence  shows  that  this 
most  characteristic  complication  occurs  in  about  20 
per  cent,  of  cases.  The  paralysis  as  a  rule  appears 
about  two  or  three  weeks  after  the  decline  of  the 
pyrexia,  but  is  often  earlier,  and  it  may  be  delayed 
until  the  fourth  or  fifth  week  of  the  attack,  and,  in 
rare  cases,  even  a  week  or  two  later.  As  Landouzy 
has  shown,  the  older  the  patient  the  more  liable  he 
is  to  this  sequela.  It  is  far  more  common  after 
severe  cases  of  diphtheria,  and  its  onset  in  such  is 
usually  earlier. 

The  first  part  to  be  affected  by  the  paralysis  is 
commonly  the  soft  palate.  The  patient  then  speaks 
with  a  nasal  voice,  and  is  unable  to  swallow  fluids, 
since  the  immobile  palate  no  longer  closes  the 
entrance  to  the  posterior  nares,  and  so  fluids  re- 
gurgitate through  the  nose.  The  palate  hangs 
motionless  during  respiration  and  phonation,  and  is 
insensitive  to  touch.  Occasionally,  and  for  a  time 
only,  one  side  of  the  palate  remains  unaffected, 
and  then  the  uvula  is  drawn  to  one  side  and  the 
curves  of  the  palatal  edges  are  unequal.  In  rare 
cases  the  inability  to  swallow  extends  to  solids  also, 
from  paralysis  of  the  muscles  of  the  pharynx. 

The  next  most  common  paralysis  is  that  of  the 
eye.  The  most  obvious  effect  of  this  paralysis,  and 
that  which  most  readily  attracts  the  attention  of  the 
patient's  friends,  is  strabismus  from  paralysis  of  one 
of  the  rectus  muscles.  But  this  is  not  the  most 
common  result.  More  frequently  we  meet  with  a 
paralysis  of  the  ciliary  muscle,  usually  in  both  eyes, 
which  has  as  its  effect  a  loss  of  the  power  of 
accommodation.  Unless  the  patient  has  previously 
been  myopic,  he  is  now  unable  to  adjust  his  eye  for 
near  objects,  as,  for  instance,  in  the  act  of  reading, 
while  vision  for  distant  objects  remains  unaltered. 
The  pupil,  too,  is  occasionally  sluggish  in  con- 
tracting to  light.  Other  muscles  of  the  eyeball 
may  suffer,  so  that  various  forms  of  squint  are  met 
with,  and  sometimes  partial  ptosis  ;  while,  in  ex- 
ceptional cases,  one  or  even  both  eyes  have  become 
absolutely  motionless  from  paralysis  of  all  their 
muscles.  Concentric  contraction  of  the  fields  of 
vision  has  been  described. 

Other  organs  of  sense  suffer  but  rarely,  but 
Gowers  states  that  he  has  met  with  loss  of  taste, 
and  loss  of  smell  without  loss  of  taste. 

The  limbs  next  suffer  from  the  paralysis,  and 
usually  the  lower  before  the  upper  limbs.  The 
paralysis  is  generally  preceded  by  tingling  feelings, 
sense  of  'pins  and  needles,'  or  actual  pain,  in  the 
parts  about  to  be  attacked.  Then  gradually  and 
slowly  the  paralysis  sets  in.  It  is  but  rarely  com- 
plete, but  always  sufficient  to  render  the  muscles 
practically  useless.  The  muscles  are  flaccid  and 
soon  begin  to  atrophy.  The  knee-jerks  are  lost  ; 
but  this  phenomenon  may  be  met  with  early  in  the 
primary  disease  ;  and  there  may  have  lieen  a 
previous  exaggeration  of  the  knee-jerks.  All  re- 
flexes are  abolished.    The  affected  muscles  after  a 


time  cannot  be  stimulated  to  contraction  by  the 
faradic  current,  though  they  still  retain  their  reac- 
tion to  galvanism.  Together  with  the  paralj'sis, 
^nd  sometimes  without  it,  a  certain  amount  of 
ataxy  is  not  infrequently  seen,  most  obvious  in  the 
legs,  though  also  sometimes  found  in  the  arms. 

Sensation,  in  one  or  all  of  its  varieties,  is  usually 
affected  to  a  greater  or  less  extent,  but  not  always 
in  proportion  to  the  loss  of  muscular  power.  The 
distribution  of  the  anaesthesia  varies.  It  may  be 
spread  over  the  whole  limb,  or  appear  only  in 
patches.  Pareesthesia  is  usually  most  marked  in 
the  fingers  and  toes,  in  which  it  often  takes  the  form 
of  '  pins  and  needles.' 

These  affections  of  the  limbs  are  usually  bi- 
lateral, though  not  necessarily  equal  on  the  two 
sides. 

There  is  scarcely  a  part  of  the  body  which  may 
not  be  aft'ected  by  the  paralysis,  but  other  parts 
than  those  mentioned  are  comparatively  rarely 
attacked,  and  only  in  severe  cases.  The  inter- 
costal muscles  may  be  paralysed,  and  less  frequently 
the  diaphragm," so  that  respiration  becomes  difficult 
or  even  impossible.  The  head  falls  forward,  if  the 
patient  is  in  the  upright  position,  from  weakness  of 
the  neck-muscles.  The  muscles  of  the  larynx  are 
sometimes  attacked.  The  muscles  attached  to  the 
epiglottis  cease  to  close  the  orifice  of  the  laiynx, 
and  food  may  then  reach  the  air-passages.  More 
rarely,  the  muscles  of  the  vocal  cords  themselves 
are  weakened  or  paralysed,  and  the  voice  is  altered 
in  quality  or  entirely  lost.  The  bladder  and  rectum 
may  be  afiected  in  severe  cases,  but  generally  they 
are  unaffected.  Among  the  muscles  most  rarely 
attacked  are  those  of  the  face  and  tongue. 

In  the  most  severe  cases  it  is  possible  for  nearly 
all  the  muscles  above  mentioned  to  be  paralysed  at 
the  same  time,  so  that  the  patient  lies  in  bed  utterly 
helpless.  This  condition,  however,  is  extremely 
rare.  More  usually  the  paralysis  recovers  in  one 
part  while  it  progresses  in  another,  and  as  a  rule 
does  not  recur  in  a  part  it  has  already  left.  A 
patient  the  subject  of  diphtheritic  paralysis  is  in  some 
danger  of  heart-failure,  for  this  complication,  though 
usually  arising  earlier,  occasionally  occurs  during 
paralysis.  The  nutrition  of  the  body  may  fail  from 
the  inability  to  swallow  food  ;  and  from  food  enter- 
ing the  larynx  pneumonia  may  arise.  In  very  rare 
cases  death  ensues  from  paralysis  of  the  respiratory 
muscles.  Yet  all  these  dangers  are  comparatively 
rare  ;  and  usually  the  paralysis,  however  severe, 
after  a  time  gradually  and  entirely  disappears.  Ac- 
cording to  Gowers,  the  average  duration  of  the 
paralysis  is  from  six  to  eight  weeks  in  cases  that 
recover,  but  it  remains  longest  in  the  limbs,  and 
may  there  last  for  as  long  as  four  or  six  months,  in 
exceptional  instances. 

Ter.minations.  —  (i)   Resolution  When  the 

attack  ends  favourably  the  fever  declines  by  lysis  ; 
the  membranes  soften,  separate,  and  do  not  reap- 
pear ;  the  patient  gradually  recovers  strength,  and 
resumes  his  ordinary  health.  The  duration  of 
ordinary  cases  is  about  ten  to  fourteen  days,  but  the 
attack  may  be  prolonged  b\'  recrudescences  to  a 
much  longer  period. 

(2)  Death. — Death  occurs  in  diphtheria  (fl)  by 
rapid  asthenia  from  excessive  effect  of  the  poison  ; 
(b)  by  cardiac  failure  ;  (<  )  by  asphyxia  from  spread 
of  the  membrane  to  the  larynx,  or  paralysis  of  the 
respiratory  muscles  ;  or  {d)  by  any  of  the  complica- 
tions enumerated  above. 
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Anatomical  Characters. — False  Membrane. 
The  naked-eye  appearances  of  the  false  membrane 
have  ah-eady  been  sufficiently  described.  When  a 
section  of  the  mucous  membrane  covered  by  the 
exudation  is  examined  under  the  microscope,  the 
false  membrane  is  seen  to  consist  of  either  threads 
or  shapeless  masses  of  fibrin,  in  which  are  embedded 
leucocytes,  more  or  less  degenerated,  red  blood- 
corpuscles,  and  shrivelled  cell-nuclei.  In  the  deeper 
layers  of  the  false  membrane  the  outlines  of  epithelial 
cells  can  be  seen,  showing  their  bodies  swollen  into 
a  hyaline  or  granular  mass  ;  the  nuclei  are  not 
visible  ;  and  these  cells  no  longer  easily  take  the 
ordinary  stains.  No  definite  line  of  demarcation 
between  the  false  membrane  and  the  true  mucous 
membrane  can  be  seen  ;  the  one  joins  the  other 
gradually  and  irregularly.  The  mucous  membrane 
shows  swelling  and  proliferation  of  its  epithelial 
cells,  and  is  infiltrated  with  leucocytes.  Its  blood- 
vessels are  congested,  sometimes  thrombosed,  and 
hiemorrhages  are  seen  in  the  tissue.  Numerous 
micro-organisms  are  found,  not  only  in  the  false 
membrane,  but  in  the  tissue  of  the  mucous  mem- 
brane, its  veins  and  lymphatics.  In  the  later  stages 
further  degenerative  changes  are  found  in  the  false 
membrane.  It  is  then  much  more  granular,  as  seen 
under  the  microscope  ;  contains  numbers  of  fatty 
globules  and  crystals  of  fatty  acids  and  cholesterin  ; 
and  swarms  with  the  micro-organisms  of  putrescence. 
The  false  membrane  consists  in  part  of  a  fibrinous 
exudation,  but  mainly  of  the  products  of  coagulative 
necrosis  of  the  epithelial  cells,  and  contains  large 
numbers  of  diphtheria-bacilli. 

Glands. — The  swollen  glands  are,  on  section,  soft, 
red,  and  pulpy,  resembling  splenic  tissue.  They 
show  the  changes  of  acute  lympihadenitis,  and  con- 
tain micrococci.  The  lymphatics  leading  to  them 
are  also  enlarged  and  inflamed,  and  contain  various 
micro-organisms,  among  which,  in  cases  which  have 
been  characterised  by  great  severity,  the  specific 
bacillus  can  usually  be  demonstrated.  Spots  of 
suppuration  are  occasionally,  but  rarely,  found  in  the 
glands. 

Respiraioiy  orga)ts. — The  larynx,  trachea,  and 
bronchi  may  be  covered  by  false  membrane.  Its 
characters  here  are  slightly  different  from  those  found 
in  the  pharynx.  It  is  thinner,  somewhat  softer,  and 
more  easily  separated  from  its  attachments.  These 
characters  are  due  to  no  peculiarity  in  the  exudation 
itself,  but  probably  to  the  anatomical  peculiarities  of 
the  mucous  membrane.  The  false  membrane  may 
be  prolonged  into  the  smallest  bronchi  which  can 
be  followed  out.  More  commonly,  however,  after 
proceeding  down  the  trachea  a  little  way,  it  becomes 
soft,  loose,  and  at  last  continuous  with  a  thick  puru- 
lent, or  niuco-purulent  exudation,  which  covers  the 
mucous  membrane  of  the  bronchi,  but  is  not  attached 
to  it.  The  lungs  may  be  congested,  or  show  the 
changes  ot  broncho-pneumonia,  or  of  pulmonary 
apoplexy.  Very  frequently,  too,  emphysema  or 
insufflation  of  the  lungs  is  seen  in  patches.  In 
laryngeal  cases  the  broncho-pneumonia  is  frequently 
of  a  specific  nature,  the  air-cells  being  found  crowded 
with  characteristic  bacilli. 

The  mediastinal  glands  may  be  swollen,  and  re- 
semble in  appearance  those  of  the  neck. 

Cifciilaloiy  organs. — The  cavities  of  the  heart, 
especially  those  of  the  right  side,  contain  antc-inortein 
clots  firmly  adherent  to  the  endocardium.  Endo- 
carditis is  not  found.  The  muscular  tissue  of  the  heart 
is  nearly  always  softened,  and  may  sometimes  show 


carditis  or  fatty  degeneration.  In  a  few  cases,  as  one 
of  the  writers  has  found,  colonies  of  micro-organisms 
may  be  seen  embedded  in  the  muscular  tissue. 
Frequently,  and  especially  if  there  has  been  difficulty 
of  respiration,  small  punctiform  haemorrhages  may 
be  observed  beneath  the  visceral  layers  of  the  peri- 
cardium and  pleurae.  In  the  malignant  form,  the 
blood  after  death  is  found  to  be  of  a  dark  chocolate 
colour,  and  very  fluid. 

Digestive  organs. — The  false  membrane  has  been 
found  extending  down  the  whole  of  the  oesophagus, 
and  affecting  the  mucous  membrane  of  the  stomach, 
and,  it  is  said,  even  that  of  the  intestines.  The 
liver  is  congested.  The  spleen  is  enlarged,  but  not 
excessively  so,  and  on  section  is  found  to  be  softened 
and  pulpy. 

Urinary  organs. — The  kidneys,  in  all  cases,  show 
the  change  of  their  epithelial  cells  called  '  cloudy 
degeneration.'  When  albuminuria  has  been  present 
during  life,  the  kidneys  may  present  the  usual  appear- 
ances of  acute  parenchymatous  nephritis.  The  organs 
are  swollen,  pale  in  colour,  and  soft  on  section. 
The  cortical  portion  is  unduly  enlarged,  and  of  a 
yellowish-white  colour.  On  microscopical  examina- 
tion, the  cells  of  the  convoluted  tubes,  and  also 
those  of  the  glomerular  and  capsular  epithelium,  are 
seen  to  be  swollen,  and  occasionally  proliferated. 

Muscles. — The  external  muscles  may  show  the 
waxy  degeneration  of  Zenker.  Evidence  of  fatty 
degeneration  affecting  some  of  the  fibres  of  the 
cardiac  muscle  is  present  in  most  severe  cases, 
occasionally  before  the  end  of  the  first  week. 

Nervous  system. — Associated  with  the  paralysis, 
changes  have  been  found  in  the  peripheral  nerves. 
The  change  consists  in  an  acute  parenchymatous 
degeneration  o£  the  medullated  fibres.  The  white 
substance  of  Schwann  first  breaks  up  and  then  dis- 
appears, followed  by  subsequent  disintegration  of  the 
axis-cylinder.  The  primitive  sheath  remains  intact. 
Certain  of  the  fibres  in  a  nerve  only  are  affected, 
a  fact  which  accounts  for  paresis  of  the  muscle  rather 
than  paralysis.  Degenerative  changes  have  also 
been  found  in  the  sympathetic  nerve  (Sidney  Mar- 
tin). The  degeneration  of  the  nerves  is  seldom 
found  in  the  whole  of  their  extent,  and  may  attack 
the  portions  near  the  spinal  cord  or  those  more 
remote.  The  change  corresponds  in  its  distribution 
and  degree  with  the  region  and  severity  of  the 
paralysis.  The  affected  muscles  show  granular  and 
fatty  degeneration. 

Pathology. — It  may  now  be  asserted  without 
fear  of  contradiction  that  diphtheria  is  primarily  a 
local  affection.  The  general  symptoms  of  the  dis- 
order result  from  the  absorption  into  the  circulation 
of  certain  toxic  products  elaborated  Ijy  the  bacillus 
which  multiplies  at  the  seat  of  inoculation.  This, 
by  reason  of  its  reactive  influence  upon  the  tissues  in 
which  it  is  growing,  is  productive  of  the  membranous 
inflammation  which  constitutes  the  lesion  so  charac- 
teristic of  the  disease.  That  diphtheria,  like  teta- 
nus, is  essentially  an  intoxication  and  not  a  strictly 
infective  process,  as  is  the  case  with  anthrax  or 
relapsing  fever,  in  which  the  blood  becomes  infested 
with  the  actual  micro-organisms,  is  now  firmly  esta- 
blished. 

But  though,  as  a  general  rule,  the  bacillus  in 
diphtheria  remains  localised  at  the  seat  of  inocula- 
tion, its  toxic  products  alone  entering  the  circula- 
tion, in  certain  lethal  attacks  the  bacillus  may  be 
found  after  death  not  only  in  the  blood,  but  even  in 
remote  organs,  viz.   the  lungs,  spleen,  and  more 
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rarely,  the  liver  and  kidneys.  This  widespread 
dissemination  of  the  bacilli  probably  occurs  shortly 
before  death,  and  would  seem  to  represent  an  over- 
flow, as  it  were,  into  the  blood-stream,  as  the  result 
of  a  breakdown  of  the  normal  resistance  of  the 
tissues. 

The  specific  bacillus  was  first  demonstrated  in  the 
false  membrane  by  Klebs  in  1883,  and  in  the  fol- 
lowing year  its  causal  relation  to  the  disease  was 
practically  confirmed  by  Loffler  by  cultivation  and 
inoculation  of  the  lower  animals. 

The  specific  bacillus  is  invariably  present  in  the  false 
membrane,  usually  in  irregular  or  roundish  clumps 
which  are  more  numerous  in  the  superficial  layers  of 
the  exudation.  Smaller  clusters  and  isolated  bacilli 
are  found  scattered  throughout  its  deeper  portion, 
though  more  sparsely.  Bacilli,  too,  occasionally 
invade  the  lymphatic  spaces  in  the  underlying  mucous 
membrane,  and  in  exceptional  instances  may  even  be 
detected  in  the  contiguous  lymphatic  glands. 

Although  the  bacillus  may  frequently  be  obtained 
in  pure  culture  from  the  deeper  part  of  the  exudation, 
in  the  superficial  layers,  where  they  are  more 
■abundant,  the  bacilli  are  associated  with  numerous 
other  organisms,  chiefly  pyogenic  and  putrefactive. 
A  few  streptococci,  however,  are  usually  to  be 
found  in  the  deeper  layers.  The  pyogenic  organisms 
are  believed  to  play  an  important  part  in  the  sym- 
ptomatology of  the  disease.  Cases  of  so-called 
'mixed  infection,'  in  which  streptococci  are  abun- 
dantly present  in  the  blood  and  tissues,  are  almost 
invariably  severe.  The  toxin  of  diphtheria  appears 
to  be  of  the  nature  of  a  ferment,  and,  according  to 
Sidney  Martin,  the  toxic  eff"ect  is  dependent  upon 
various  chemical  derivatives,  notably  certain  albu- 
moses,  and  an  organic  acid,  which  are  produced  by 
its  catalytic  action  upon  the  tissues  and  juices  of 
the  host.  The  filtered  toxin,  obtained  by  growing 
the  diphtheria-bacillus  for  a  week  or  two  in  glucose- 
free  broth  contained  in  shallow  flasks,  if  injected 
into  guinea-pigs,  will  not  only  result  in  paralysis 
and  death  of  the  animal,  but  will  set  up  morbid 
changes  in  the  viscera  and  peripheral  nerves  similar 
to  those  found  in  human  diphtheria.  Valuable 
light  is  thus  shed  upon  some  of  the  most  charac- 
teristic secondary  symptoms  of  the  disease.  Gradual 
cardiac  failure  is  apparently  determined  by  actual 
disease  of  the  heart-muscle  ;  hyaline  followed  by 
fatty  degeneration  of  its  individual  fibres,  resulting 
from  circulation  of  the  toxin.  More  or  less  ventri- 
cular dilatation  is  often  present,  sometimes  attended 
in  fatal  cases  with  thrombosis  in  the  cardiac  cavities. 

It  is  possible  that  the  sudden  cardiac  failure  which 
occasionally  occurs  in  severe  attacks  may  be  depen- 
dent upon  direct  paralysis  of  the  heart-muscle  as  the 
result  of  the  circulation  of  toxin  of  an  extremely 
virulent  character.  The  peculiar  degenerative 
changes  in  certain  of  the  peripheral  nerves  in  the 
human  subject,  associated  with  the  muscular  paresis 
and  sensory  disturbance  described  in  the  previous 
section,  have  their  counterpart  in  the  crural  paralysis 
dependent  upon  similar  histological  changes,  which 
soon  appears  in  the  guinea-pig  after  injection  of  the 
toxin.  The  albuminuria,  so  frequent  in  diphtheria, 
is  probably  caused  in  most  cases  by  the  irritant 
action  of  the  toxin  upon  the  renal  epithelium,  for 
similar  degenerative  changes  result  frovn  the  sub- 
cutaneous injection  of  the  v^irus  into  guinea-pigs. 
A  slight  degree  of  albuminuria,  however,  appearing 
early  in  the  disease  in  cases  attended  with  a  high 
temperature,  may  possibly  be  of  pyrexial  origin,  and 


it  is  quite  possible  that  the  copious  albuminuria 
which  sometimes  comes  on  during  convalescence,  in 
conjunction  with  widespread  paralysis,  may  be  due 
to  circulatory  or  vaso-motorial  disturbance  in  the 
kidney. 

In  the  spread  of  diphtheria  personal  intercourse  is 
the  most  important  agent.  The  disease  may  be 
directly  conveyed  by  kissing,  or  by  means  of  a  cup, 
spoon,  or  handkerchief  previously  used  by  a  person 
suffering  from  diphtheria.  .Surgeons  who  have 
inadvisedly  sucked  the  wound  to  clear  it  of  membrane 
after  tracheotomy  have  contracted  the  disorder  from 
their  patient,  and  cases  have  occurred  where  the 
disease  has  been  inoculated  by  means  of  an  infected 
surgical  instrument.  The  contagium  may  be  given 
off  in  a  particle  of  mucus,  or  a  minute  fleck  of 
membrane  ejected  from  the  mouth  or  nose  by  the 
simple  act  of  coughing,  sneezing,  or  laughing  in  an 
explosive  manner.  This  may  be  received  directly 
into  the  mouth,  nose,  or  eye  of  an  attendant  ;  or  it 
may  lodge  on  some  article  of  furniture,  the  floor,  the 
wall,  or  upon  the  clothing  of  a  by-stander  ;  whence 
after  desiccation  it  may  be  conveyed  in  an  almost 
imponderable  form  by  a  current  of  air  on  to  the 
mucous  membrane  of  a  susceptible  person.  In  con- 
fined air,  in  the  absence  of  bright  light,  the  bacillus 
in  a  dry  condition  may  retain  its  infective  properties 
for  several  months.  Milk  is  an  occasional  channel 
of  infection.  The  bacillus  grows  well  in  milk,  and 
it  is  therefore  quite  capable  of  conveying  the  disease 
as  the  result  of  accidental  contamination.  Dr. 
Klein  has  shown  good  reason  for  believing  that  in 
some  cases  the  milk  may  derive  its  infectivity  from 
the  cow  itself  as  the  result  of  the  animal  suffering 
an  eruptive  disorder  which  he  believes  to  be  the 
counterpart  of  human  diphtheria.  Various  other 
animals  react  to  inoculation,  but,  with  the  exception 
of  cats,  have  no  practical  bearing  upon  the  propa- 
gation of  the  disease.  Cats,  however,  contract 
diphtheria  very  readily,  its  manifestations  in  their 
case  being  mainly  pulmonary  ;  and  they  have  been 
shown  to  be  concerned  in  giving  the  disease  to 
healthy  children.  There  is  no  evidence  that 
diphtheria  is  ever  conveyed  by  means  of  the  water- 
supply.  Virulent  diphtheria-bacilli  have  not  in- 
frec|uently  been  found  in  the  throats,  even  during 
the  acute  stage,  of  scarlet-fever  patients.  Though 
in  most  cases  no  clinical  evidence  of  the  disease 
is  apparent,  the  bearing  of  this  observation  upon 
the  frequent  supervention  of  post-scarlafinal  diph- 
theria cannot  be  ignored. 

Etiology. — The  predisposing  causes  of  the 
disease  may  shortly  be  discussed  as  follows  : 

1.  Age. — The  statistics  of  the  incidence  of 
diphtheria  at  various  ages  show  that  approximately 
three-fourths  of  attacks  occur  in  children  under  ten 
years  of  age,  and  that  of  these  more  than  half  occur 
in  the  second  to  the  fifth  year  of  life.  The  excess 
is  probably  due  to  the  greater  exposure  of  children 
to  infection  during  this  period  owing  to  their 
aggregation  in  schools. 

2.  Sex. — The  disease  is  more  frequent  in  females 
than  in  males,  in  the  proportion  of  about  six  to 
five. 

3.  Heredity. — There  undoubtedly  are  some 
families  in  whom  a  more  than  usual  number  of 
cases  of  diphtheria  occur,  and  this  probably  is  due 
to  an  inherited  weakness,  rendering  the  members 
unduly  susceptible  to  the  poison. 

4.  Season. — A  considerable  increase  in  the  num- 
ber  of  cases  of  diphtheria  begins  in  the  third 
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quarter  of  the  year  ;  the  number  attains  its  maximum 
in  the  fourth  quarter,  and,  while  declining  in  the 
lirst  quarter,  nevertheless  is  still  in  excess  of  the 
number  occurring  in  the  second  quarter. 

5.  Rank.  —  The  disease  is  more  prevalent 
among  the  poor,  partly,  no  doubt,  by  reason  of  a 
lower  physique,  and  also  because  overcrowding 
increases  facilities  for  infection. 

6.  Hygienic  conditions. — There  is  no  doubt  that 
exposure  to  emanations  from  sewage  is  a  fruitful 
source  of  diphtheria.  How  this  comes  about  is  not 
precisely  certain.  Thorne-Thorne,  however,  was  of 
opinion  that  sewage-gas  produces  a  morbid  condi- 
tion of  the  fauces  which  renders  the  patient  more 
liable  to  the  reception  of  the  diphtheria-poison. 

In  former  years  diphtheria  was  more  common  in 
country  districts  than  in  towns,  or,  to  speak  more 
accurately,  in  the  sparsely  populated  than  in  the 
densely  populated  parts.  In  recent  times  this 
relation  has  been  reversed,  and  now  diphtheria  is 
more  common  in  thickly  populated  districts.  Sta- 
tistics also  show  that  geological  conditions  have  but 
little  effect  on  the  incidence  of  the  disease.  According 
to  Thorne-Thorne  this  is  only  true  as  regards  the 
structure  of  the  soil  itself,  in  relation  to  drainage. 
A  clayey  soil  may  be  rendered  immune  from  diph- 
theria by  the  possibility  of  free  drainage.  But 
where  moisture  is  accumulated,  and  also  allowed  to 
remain  stagnant,  there  diphtheria  is  rife. 

7.  In/lucncc  of  other  diseases. — The  way  for  the 
diphtheria-poison  may  be  prepared  by  other  diseases, 
such  as  tonsillitis,  scarlet  fever,  measles,  or  whoop- 
ing cough,  rendering  the  fauces  or  respiratory 
mucous  membrane  a  vulnerable  point  ;  or  by 
diseases  which  weaken  the  system  and  so  diminish 
its  power  of  resistance.  Probably  the  puerperal 
state  should  be  associated  with  the  latter  group  of 
conditions. 

By  '  secondary  diphtheria '  is  understood  the 
occurrence  of  diphtheritic  lesions  and  symptoms 
after  various  other  diseases,  among  which  the 
principal  are  scarlet  fever  and  measles.  It  must 
be  remembered  in  connection  with  this  subject 
that  the  mere  appearance  of  a  false  membrane  is 
not  a  proof  of  the  existence  of  diphtheria.  Thus, 
in  scarlet  fever,  the  occurrence  of  a  false  membrane 
on  the  fauces  may  be  due  to  the  activity  of  certain 
pyogenetic  organisms.  Nevertheless,  cases  not 
infrequently  occur — and  one  of  the  writers  has  had 
many  opportunities  of  examining  such — where,  con- 
currently with  positive  symptoms  of  scarlatina,  large 
quantities  of  diphtheritic  membrane  have  formed 
in  the  throat,  and  have  even  extended  to  the  larynx, 
and  where  also  after  a  time  the  characteristic 
paralyses  of  diphtheria  have  shown  themselves.  Such 
cases  are  specially  prone  to  occur  when  epidemics 
of  scarlet  fever  and  diphtheria  co-exist,  and  there 
is  reasonable  ground  for  believing  that  they  are  due 
to  a  dual  infection  by  the  poison  of  both  diseases. 

8.  Previous  attacks. — One  attack  of  diphtheria 
confers  no  prolonged  immunity  upon  its  subject. 
Even  during  convalescence  the  patient  has  been 
known  to  develop  the  disease  afresh,  and  this  may 
be  repeated  more  than  once. 

Diagnosis. — In  a  well-developed  attack  of 
diphtheria  the  diagnosis  should  present  no  difficulty, 
but  where  the  characteristic  lesion  is  not  visible  to 
the  eye,  and  in  very  mild  attacks,  a  bacteriological 
examination  of  the  suspected  exudation,  or  of  the 
secretion  in  the  fauces,  nares,  or  larynx,  may  be 
expected  to  yield  evidence  of  the  greatest  value. 


A  brief  description  of  the  main  bacteriological  indi- 
cations is  therefore  necessary. 

The  Klebs-Loffler  bacillus  is  a  polymorphic 
organism,  in  length  varying  from  2  to  and  in 
fjreadth  from  -5  to  ifx.  It  is  either  straight  or  slightly 
curved,  and  often  shows  a  slight  swelling  of  one  or 
both  ends.  In  some  instances  the  swelling  of  one 
end  may  be  inordinately  great,  while  the  other 
perhaps  tapers  off"  to  a  fine  point,  with  the  result 
that  the  bacillus  takes  the  form  of  a  club  ;  or  should 
the  bacillus  be  a  short  one,  it  presents  a  pyriform 
appearance.  This  tendency  to  '  club  formation  ' 
is  best  marked  in  older  cultures,  and  is  evidence  in 
most  cases  of  involution.  It  is  customary  to  speak 
of  two  forms  of  diphtheria-bacilli,  the  long  and  the 
short,  each  of  which  usually  retains  its  characteristics 
under  cultivation.  In  cover-glass  preparations 
taken  direct  from  the  throat,  variations  both  in 
the  shape  and  size  of  the  individual  bacilli  are 
usually  to  be  noted  :  but  when  taken  from  a  cul- 
ture, the  tendency  is,  for  the  majority  of  them,  t(j 
conform  to  a  common  type,  but  few,  relatively, 
being  of  different  proportions.  The  bacillus  is 
non-motile  and  does  not  form  spores.  It  stains 
readily  with  the  usual  basic  aniline  dyes,  but  takes 
the  stain  irregularly,  a  peculiarity  which  imparts  to 
it  a  beaded  or  even  segmented  appearance.  This 
irregularity  of  staining  is  most  distinctive,  and  is 
best  brought  out  by  using  Loffler's  alkaline  methy- 
lene-blue,  when  dark-blue  dots,  usually  one  at  each 
end,  are  seen  in  the  protoplasm  of  the  Imcillus. 
These  are  usually  spoken  of  as  '  polar  granules.'  If 
stained  with  gentian-violet  after  Gram's  method, 
the  characteristic  irregularity  of  the  staining  is  very 
apparent.  Neisser  has  devised  a  double  stain,  by 
means  of  which  he  claims  the  diphtheria-bacillus 
can  always  be  differentiated  from  allied  forms.  His 
procedure  is  as  follows  :  A  cover-glass  preparation, 
made  from  a  one  night's  serum-culture  incubated 
at  35°  C. ,  is  immersed  for  I-3  seconds  in  a  solution 
made  as  follows  : — Dissolve  I  gramme  methylene 
blue  (Griibler's)  in  20  cc.  of  a  96  per  cent,  alcohol. 
Mix  this  with  950  cc.  distilled  water,  containing 
50  cc.  glacial  acetic  acid  ;  then  immerse  cover-glass 
for  3-5  seconds  in  a  solution  made  by  dissolving 
2  grammes  of  vesuvin  in  i  litre  of  boiling  distilled 
water,  subsequently  filtered.  The  film  is  then 
washed  in  distilled  water,  dried,  and  mounted. 
By  this  method  the  body  of  the  bacillus  is  stained 
a  faint  brown  colour,  while  several  (usually  two  to 
four)  blue  dots  can  be  seen  in  its  substance,  which, 
according  to  Neisser,  are  distinctive  of  the  true 
bacillus.  According,  however,  to  most  observers 
in  this  country,  the  test  in  their  hands  has  not 
proved  equally  reliable,  but  it  may  l)e  regarded  as 
still  on  its  trial.  At  the  temperature  of  the  body, 
37°  C,  the  diphtheria-bacillus  grows  readily  on  the 
ordinary  culture  media.  Below  20°  C.  no  growtli 
takes  place.  The  most  suitable  medium  is  blood- 
serum,  especially  when  prepared  by  the  methods  of 
Lbffler  or  Lorrain  Smith.  On  blood-serum  at  37°  C. 
the  colonies,  in  l2-l6  hours,  may  be  recognised  as 
minute  dead-white  circular  dots,  and  by  the  end  of 
twenty-four  hours  are  as  large  as  a  fair-sized 
pin's  head,  the  central  portion  of  each  being  thicker 
and  less  translucent  than  the  periphery.  On  gly- 
cerine-agar  the  growth  is  very  similar,  but  some- 
what less  rapid.  In  stroke-cultures  numerous  out- 
lying colonies  may  be  discerned  along  the  margin 
of  the  streak,  some  of  which  are  very  minute. 
On  nutrient  gelatine   at    room -temperatures,  the 
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growth,  though  slow,  is  verj'  characteristic.  The 
colonies  gradually  develop  a  faintly  yellow  tint,  and 
their  centres  become  more  raised  and  often  sur- 
rounded with  concentric  markings,  which  give  them 
a  ripple-like  appearance.  This,  however,  is  hardly 
apparent  before  the  colonies  are  ten  days  old.  No 
liquefaction  of  any  of  these  solid  media  takes 
place.  When  the  bacillus  is  grown  in  broth  the 
medium  becomes  turbid  in  a  few  hours,  and  a 
chalky  precipitate  is  deposited  on  the  bottom  and 
sides  of  the  flask.  The  broth,  moreover,  in  from 
twenty-four  to  forty-eight  hours  becomes  acid  in 
reaction,  but  after  the  lapse  of  a  few  days  again 
becomes  alkaline,  in  fact  more  so  than  before. 
The  acidity,  however,  will  not  develop  should  the 
broth  have  previously  been  rendered  free  from 
glucose. 

Occasionally  in  diphtheritic  lesions,  but  far  more 
frequently  in  non-diphtheritic  or  healthy  throats, 
bacilli  are  found  which  closely  resemble  the  Klebs- 
Loffler  bacillus  in  most,  if  not  all,  of  their  morpho- 
logical and  cultural  characters,  but  differ  from  it  in 
that  they  are  not  virulent  when  inoculated  into  the 
lower  animals.  Such  organisms  are  usually  spoken 
of  as  '  pseudo-diphtheritic  bacilli '  on  the  supposition 
that,  though  resembling  the  true  bacillus,  they  are 
of  a  distinct  species.  The  term,  however,  should  not 
be  applied  to  an  organism  which  differs  from  the 
true  bacillus  solely  in  respect  to  its  virulence,  since 
this  property  is  capable  of  enormous  modification 
even  by  artificial  means.  It  is  safer,  therefore,  at 
any  rate  until  the  limits  of  normal  variation  can  be 
more  clearly  defined,  to  regard  such  an  organism  as 
a  true  bacillus  which  has  undergone  attenuation. 
Among  the  various  organisms  to  which  the  tenn 
pseudo-bacillus  may  be  rightly  applied,  the  bacillus 
originally  described  by  LolBer  and  by  Hofmann,  in 
the  years  1887  and  1888  respectively,  is  the  most 
widely  recognised.  The  Hofmann  bacillus  is  fre- 
quently present  both  on  healthy  fauces  and  in  non- 
diphtheritic  sore-throats.  In  appearance  it  is  very 
similar  to  the  short  diphtheria-bacillus,  but  usually 
more  pyramidal  in  shape.  The  bacilli  often  occur 
in  pairs  with  their  bases  in  apposition,  and  two  or 
three  pairs  may  frequently  be  observed  lying  side  by 
side  in  the  field.  On  ordinary  media  its  cultures 
are  practically  indistinguishable  in  appearance  from 
those  of  the  true  bacillus.  Further  points  which  are 
of  assistance  in  the  differentiation  of  pseudo-dipth- 
theritic  bacilli  from  the  true  species  are — (i)  no 
blue  granules  are  developed  when  Neisser's  stain  is 
employed  (according  to  Pakes  and  other  observers 
this  is  also  occasionally  true  of  the  diphtheria- 
bacillus)  ;  (2)  no  acid  is  developed  when  the 
organism  is  grown  in  broth  containing  a  trace  of 
glucose  (there  is,  however,  at  least  one  exception  to 
this  rule,  the  Bacillus  acidum-faciens  of  Kurth) ; 
(3)  they  are  not  virulent  to  guinea-pigs. 

In  order  to  obtain  a  bacteriological  examination 
of  the  throat  the  material  is  usually  obtained  in  the 
following  way  : — a  swab  of  sterilised  cotton-wool, 
mounted  on  a  stiff  piece  of  wire,  is  firmly  pressed 
against  the  affected  surface  and  rotated  so  as  to 
thoroughly  impregnate  the  cotton-wool  with  secre- 
tion. The  swab  should  then  be  gently  rubbed  over 
the  surface  of  the  blood-serum  contained  in  a  culture- 
tube  so  as  to  ensure  insemination.  The  tube  should 
then  be  incubated  at  37°  C.  and  the  culture  examined 
after  the  lapse  of  16  to  24  hours.  A  cover-glass 
preparation  ma)-  with  advantage  be  made  from  the 
material  on  the  swab  at  the  time  it  is  taken,  and 


examined  forthwith.  In  this  way  valuable  time 
may  often  be  saved,  should  the  examination  be 
conducted  by  a  skilled  observer.  The  result,  how- 
ever, particularly  ,if  negative,  should  always  be 
confirmed  by  subsequent  examination  of  the  culture, 
since  bacilli  are  frequently  revealed  by  cultivation, 
though  they  may  not  have  been  detected  microsco- 
pically in  the  secretion  taken  direct  from  the  throat. 

At  the  present  day  the  bacteriological  test  enjoys 
a  wide  reputation,  and  it  is  undoubtedly  one  of 
considerable  value.  There  are,  however,  certain 
disabilities  attaching  to  the  test,  as  usually  carried 
out,  which  seriously  impair  its  value  as  an  altogether 
reliable  indication  of  diphtheria. 

The  uncertainty  of  our  knowledge  as  to  the 
essential  criteria  of  the  diphtheria-bacillus  not 
infrequently  leads  to  considerable  difference  of 
opinion  between  bacteriologists  as  to  the  specificitj' 
of  some  particular  specimen.  Its  relative  virulence, 
in  so  far  as  it  concerns  the  particular  patient,  may 
be  determined;  it  is  true,  by  observing  its  effects 
when  inoculated  into  one  of  the  lower  animals  ;  but 
this  implies  the  loss  of  valuable  time,  several  days 
at  least  ;  and  even  then,  the  question  of  specificity 
may  not  be  satisfactorily  settled.  Apart  from  the 
question  of  the  identity  of  bacilli,  it  must  be  remem- 
bered that  a  negative  examination  simply  implies  a 
failure  to  detect  the  bacillus — not  necessarily  that 
it  is  not  there.  One  of  the  writers  has  met  with 
several  cases  in  which,  though  the  patient  died  from 
t}'pical  diphtheria,  repeated  examination  of  the 
material  taken  by  the  usual  method  failed  in  the 
hands  of  an  expert  of  wide  experience  to  reveal  a 
single  diphtheria-bacillus.  These,  it  is  true,  are 
exceptional  instances;  nevertheless,  a  negative  result 
in  practice  is  often  contradicted  by  a  subsequent 
examination. 

In  view  of  these  inherent  drawbacks,  it  cannot 
be  too  strongly  urged  that  the  diagnosis  of  a  case  of 
diphtheria  should  not  be  founded  upon  bacterio- 
logical evidence  alone,  but  rather  upon  its  clinical 
appearances,  supplemented  by  bacteriological  exami- 
nation. If  the  clinical  aspect  of  the  case  be  negative, 
though  apparently  genuine  diphtheria-bacilli  have 
been  detected  in  the  culture,  the  bacteriological 
enquiry  should  include  the  results  of  injection  into 
animals.  Moreover,  in  cases  where  the  culture  taken 
from  the  throat  reveals  no  diphtheria-bacilli,  a  fur- 
ther examination  should  be  made  ;  indeed  it  is 
safer  to  require  three  examinations,  made  if  possible 
on  consecutive  days,  in  each  instance  with  a  negative 
result,  before  deciding  that  the  case  is  not  one  of 
diphtheria. 

Almost  any  affection  of  the  throat  >nay  be 
mistaken  for  diphtheria,  but  the  mistake  is  only 
likely  to  happen  in  the  case  of  acute  follicular 
tonsillitis,  scarlet  fever,  and  syphilitic  affections. 
Their  points  of  clinical  difference  may  be  sum- 
marised thus : — 

I.  Acute  folliailar  tonsillitis. — Here  the  amount 
of  fever  may  be  equal  to  or  even  greater  than  that 
found  in  diphtheria.  Usually  the  fever  begins  more 
suddenly,  and  is  accompanied  by  more  pain  in  the 
throat  and  more  disagreeable  general  symptoms  than 
occur  in  the  early  stage  of  diphtheria.  In  fact,  the 
less  serious  disease  has  in  most  cases  the  more  severe 
symptoms.  In  acute  follicular  tonsillitis,  even  from 
the  first,  exudation  can  be  seen  issuing  from  the 
tonsillar  crypts,  forming  many  small  white  points 
upon  the  surface  of  the  swollen  tonsils,  and  nowhere 
else.    In  diphtheria  some  hours,  or  even  days, 
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usually  elapse  before  more  than  one  patch  of 
membrane  is  seen,  and  this  may  possibly  not  be 
upon  the  tonsil  ;  or,  if  there  be  more  than  one,  a 
patch  situated  elsewhere  than  on  the  tonsil  will 
decide  the  diagnosis.  The  diphtheritic  membrane, 
too,  often  becomes  thick  and  leathery,  and  is  usually 
not  easily  removed,  while  the  exudation  of  ton- 
sillitis remains  soft  and  creamy  and  is  easily  wiped 
away  with  a  brush.  In  acute  tonsillitis  nasal  catarrh 
is  not  often  met  with,  while  in  diphtheria  of 
moderate  severity  it  is  frequently  an  early  symptom. 

2.  Siarlet  fever. — Diphtheria  rarely  begins  with 
the  same  suddenness  as  scarlet  fever  ;  and  vomiting, 
too,  is  not  usually  an  early  symptom.  The  tem- 
perature in  scarlet  fever  rapidly  rises  to  a  height 
which  is  more  rarely  found  in  diphtheria.  After 
twenty-four  hours,  too,  the  characteristic  rash  of 
scarlet  fever  appears.  This  may  possibly  be  mistaken 
for  the  erythema  rarely  seen  in  diphtheria.  But 
the  diphtheria-rash,  when  present,  does  not  spread 
over  the  whole  body,  being  limited  to  the  upper 
parts  of  the  chest  and  the  neck  ;  it  is  not  punctate  ; 
and  it  is  never  an  early  symptom.  The  special 
albuminuria  of  scarlet  fever  first  makes  its  appear- 
ance late  in  the  disease  or  at  the  beginning  of 
convalescence  ;  and  if  albuminuria  should  occur 
earlier,it  is  only  slight,  and  such  as  may  accompany 
any  febrile  state.  In  diphtheria,  on  the  other  hand, 
albuminuria  is  an  early  symptom  ;  and  in  a  douljt- 
ful  case,  if  the  urine  contains  much  albumen  after  only- 
two  or  three  days  of  the  fever,  a  diagnosis  of  diph- 
theria is  the  more  probable.  The  urine  in  diphtheria 
rarely  contains  blood.  The  throat-affections  of  the 
two  diseases  may  resemble  each  other  very  closely, 
for  in  scarlet  fever  not  only  may  the  slough  of  the 
mucous  membrane  simulate  the  false  membrane  of 
malignant  diphtheria,  but,  as  already  stated,  there 
may  occur  in  scarlet  fever  a  false  membrane  having 
much  the  same  appearance  as  that  of  diphtheria. 
Vet  in  scarlet  fever  ulceration  is  more  prominent  than 
in  diphtheria  ;  shreds  of  membrane  are  not  expec- 
torated, and  there  is  no  tendency  of  the  throat- 
affection  to  spread  to  the  larynx.  One  of  the 
writers  has  already  mentioned,  as  his  opinion,  that 
in  the  cases  where  laryngeal  affection  has  ensued 
upon  scarlatinal  symptoms,  there  has  been  a  double 
infection  by  the  two  poisons. 

3.  Syphilitic  affections. — Syphilis,  in  the 
secondary  stage,  may  produce  white  patches  over 
various  parts  of  the  throat,  due  to  coagulative 
necrosis  of  the  epithelial  cells.  These  may  be 
mistaken  for  diphtheritic  membrane.  But  they  are 
never  accompanied  by  so  much  fever  as  occurs  in 
diphtheria  ;  they  are  not  so  raised  as  diphtheritic 
patches  ;  and  the  parts  around  are  not  so  swollen  as 
m  diphtheria.  Moreover,  the  rash  of  secondary 
syphilis  present  on  the  body-surface  at  the  same 
time  is  diagnostic.  The  ulceration  of  the  throat 
which  may  appear  in  the  tertiary  stage  of  syphilis 
might  be  mistaken  for  a  diphtheritic  condition  during 
an  epidemic  of  diphtheria  ;  but  the  remembrance  of 
the  possibility  of  its  occurrence  should  be  sufficient 
to  remove  the  chance  of  error. 

The  special  characters  of  tne  paralysis  distin- 
guishing it  as  of  diphtheritic  origin  are — the  history 
of  the  throat-trouble,  if  this  be  obtainable  ;  the 
peculiar  progress  of  the  paralj'sis  ;  and  the  early 
affection  of  the  palate  and  eyes,  which  are  rarely 
touched  by  other  forms  of  peripheral  neuritis.  Sec 
Neuritis,  Multiple. 

Prognosis.  —The  prognosis  in  diphtheria  must 


always  be  guarded,  even  in  the  mild  cases,  for  serious 
symptoms  may  at  any  time  break  out.  The  prognosis 
is  the  more  serious  the  greater  the  quantity  of 
membrane  to  be  seen  in  the  throat,  the  higher  the 
temperature,  and  the  greater  the  weakness  and  the 
severity  of  the  general  symptoms.  The  early  signs 
of  heart-failure — namely,  an  unduly  slow,  very  rapid, 
or  intermittent  pulse,  and  the  alterations  in  the 
cardiac  sounds'  already  detailed —  are  warnings  of 
impending  great  peril.  The  malignant  form  is 
nearly  always  fatal  ;  and  consequently  the  occurrence 
of  much  hxmorrhage  from  the  throat  or  nose,  pur- 
pura, a  gangrenous  condition  of  the  false  membrane 
and  surrounding  parts  of  the  throat,  or  signs  of  much 
nasal  aff  ection,  are  of  grave  significance.  The  occur- 
rence of  albuminuria  adds  nothing  at  all  to  the 
severity  of  the  original  disease,  and  therefore  is  per 
scoi  no  consequence  in  judging  the  prognosis.  But, 
with  this  exception,  any  one  of  the  complications 
mentioned  above  adds  greatly  to  the  gravity  of  the 
attack.  This  is  especially  the  case  with  extension 
of  the  disease  to  the  larynx,  which  if  unrelieved  by 
operation,  in  nearly  all  cases  not  treated  with  anti- 
toxin will  kill  the  patient.  After  operation,  too,  a 
large  number  of  patients  die  either  from  the  severity 
of  the  original  attack,  or  from  extension  of  the 
membrane  down  the  lironchi  and  consequent  occur- 
rence of  broncho-pneumonia.  In  the  experience  ot 
one  of  the  writers,  those  cases  of  laryngeal  diphtheria 
which  have  followed  on  scarlatinal  symptoms  are 
specially  fatal.  Generally  speaking,  the  prognosis 
is  the  less  favourable  the  younger  the  subject. 

The  prognosis  of  diphtheritic  paralysis  is  on  the 
whole  favourable.  Nearly  always  the  paralysis 
recovers.  The  unfavourable  cases  are  those  in 
which  the  laryngeal,  respiratory,  and  pharyngeal 
muscles  are  paralysed. 

Treatment. —  (i. )  General  arrangements. — The 
patient  should  be  isolated  in  a  bright,  well-ventilated 
room.  This  should  be  cleared  as  far  as  possible 
of  superfluous  furniture,  and  the  carpet  preferably 
removed.  Its  temperature  should  be  maintained  by 
means  of  an  open  fire  at  about  60°  F. ,  but  in  laryn- 
geal attacks  it  may  be  5  or  6  degrees  warmer,  and 
the  air  moistened  by  means  of  a  steam  kettle.  Any 
mucous  discharge  from  the  throat  or  nose  should  be 
received  upon  pieces  of  rag  or  cotton-wool,  and 
immediately  burned  ;  as  should  all  pieces  of  mem- 
brane coughed  up  by  the  patient.  Such  material,  if 
required  for  the  doctor's  inspection,  should  be  kept 
in  some  antiseptic  solution.  No  cat  should  be 
allowed  in  the  room  under  any  circumstances.  The 
patient  should  be  isolated  for  at  least  three  weeks 
after  the  throat  has  become  clear,  and  with  children 
it  is  well  to  insist  on  a  week  or  even  a  fortnight 
longer.  Quarantine,  moreover,  should  be  maintained 
until  the  complete  cessation  of  any  mucous  discharge 
from  the  mouth,  throat,  or  ears  which  may  have 
been  present.  The  practice  of  regulating  a  patient's 
discharge  according  to  the  observed  presence  or 
absence  of  the  diphtheria-bacillus,  though  excellent  in 
theory,  is  not  altogether  satisfactory.  The  foregoing 
indications,  however,  may  be  followed  with  con- 
fidence. 

(n.)  Anti/oxin-treatiiieni. — The  introduction  of 
antitoxin  towards  the  close  of  the  year  1894  has  re- 
volutionised the  treatment  of  diphtheria.  A  previous 
mortality  in  the  public  fever-hospitals  of  the  metro- 
polis of  over  30  per  cent,  has  been  reduced  to  less 
than  12  as  the  resul  of  its  employment.  The  im- 
provement is  even  more  striking  in  laryngeal  attacks, 
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the  mortality  after  tracheotomy  having  fallen  from 
over  70  per  cent,  to  less  than  40.  Were  it  possible 
to  treat  the  cases  at  the  beginning  of  the  disease, 
the  results  would  be  even  better.  In  the  adminis- 
tration of  antitoxic  serum  two  things  are  essential 
to  complete  success.  Firstly — the  treatment  should 
be  commenced  early.  During  the  years  1S95-7  the 
mortality  in  the  Asylums  Board  hospitals  among 
patients  brought  under  treatment  with  antitoxin  on 
the  first,  second,  and  third  day  of  illness  was  3  '8,  1 2  •  i , 
and  20-9  respectively  as  against  22-5,  27-,  and  29*4 
in  the  previous  year,  when  antitoxin  was  not  avail- 
able. If,  however,  the  remedy  be  withheld  until 
late  in  the  disease,  after  the  tissues  have  been 
irretrievably  damaged  by  the  toxin,  no  form  of  treat- 
ment, antitoxic  or  otherwise,  can  avail.  Secondly — 
The  dosage  should  be  adequate,  and  the  serum  reliable. 
A  dose  varying  from  2,000  to  8,000  units  should  be 
injected  in  proportion  as  (i)  the  case  is  brought  late 
under  treatment,  (2)  the  attack  is  severe,  and  (3) 
laryngeal  extension  threatens.  In  urgent  cases  a 
second  dose  of  2,000  to  4,000  units  may  be  injected 
at  the  end  of  12  hours,  and  the  injection  repeated  at 
the  expiration  of  another  24,  unless  the  membrane 
have  definitely  commenced  to  separate.  In  regulating 
the  dosage  the  age  of  the  patient  need  not  be  con- 
sidered. The  antitoxic  value  of  the  different  sera 
in  the  market  varies  considerably,  but  a  reliable  one 
of  such  strength  that  a  thousand  antitoxic  units  are 
contained  in  from  three  to  five  cubic  centimetres  can 
usually  be  obtained  from  any  of  the  leading  London 
chemists.  The  more  concentrated  sera  are  the  most 
expensive.  The  injection  is  preferably  given  into  the 
loose  subcutaneous  tissue  of  the  flank  or  abdomen. 
The  best  syringe  for  the  purpose  is  Roux's,  as  it  can 
be  readily  taken  to  pieces  and  boiled.  If  the  injec- 
tion is  conducted  with  strict  aseptic  precautions,  as 
it  always  should  be,  a  large  amount  of  serum  may 
be  injected  (20  to  40  cc. )  without  any  bad  result. 
The  distension  of  the  part  need  cause  no  alarm, 
as  it  subsides  within  half  an  hour,  usually  less.  The 
degree  of  pain  attending  the  injection  varies  greatly 
in  different  cases.  Apparently,  no  benefit  is  gained 
by  giving  more  than  16,000  units  within  the  first  24 
hours.  In  the  case  of  a  young  child  the  administra- 
tion of  antitoxin  should  never  be  omitted,  however 
mild  the  attack.  Frequently,  as  an  eftect  of  the 
horse-serum  injected,  a  rash,  sometimes  attended 
with  considerable  itching,  of  an  erythematous  or 
urticarial  character  appears  during  the  second  week, 
and  lasts  a  few  days.  It  is  usually  accompanied 
by  pyrexia,  and  occasionally  (5  to  6  per  cent.)  pain 
and  tenderness,  with  slight  swelling  of  one  or  more 
of  the  joints.  Occasionally  an  abscess  will  develop 
at  the  seat  of  injection,  the  result,  probably,  of 
defective  aseptic  precautions.  These  after-effects  of 
the  serum  are  sometimes  productive  of  considerable 
discomfort  while  they  last,  but  are  trivial  in  com- 
parison with  the  enormous  benefit  which  the  treat- 
ment usually  confers. 

(iii. )  Local  treatment.  —  With  the  object  of  hindering 
the  multiplication  of  the  diphtheria-bacillus  and  other 
micro-organisms  associated  with  it,  it  is  always  ad- 
visable to  periodically  syringe  out  the  fauces,  and  if 
necessary  the  nasal  fossre,  with  some  non-irritating 
and  astringent  antiseptic  solution.  By  this  means 
oflensive  secretions  are  cleared  away,  and  a  more 
healthy  action  of  the  mucous  membrane  encou- 
raged. For  this  purpose  nothing  is  better  than  a 
weak  acid  solution  of  chlorate  of  potassium  containing 
free  chlorine,  prepared  by  pouring  strong  hydro- 


chloric acid  upon  the  powdered  salt  ;  and  then 
shaking  up  with  water  in  the  proportions  of  4  minims 
of  the  acid  to  9  grains  of  chlorate  of  potassium  in  each 
ounce  of  water  ;  or  a  solution  of  formalin  (l  in  200) 
or  of  chinosol  ( i  in  600)  may  be  substituted.  A  warm 
solution  of  boric  acid  (5  grs.  to  the  ounce)  is  also  to 
be  recommended.  The  treatment  is  best  effected 
by  means  of  a  four-ounce  india-rubber  ball-syringe, 
which  can  be  used  with  one  hand,  the  other  being 
free  to  restrain  the  movements  of  the  patient's  head, 
if  a  child  ;  or  to  assist,  if  need  be,  in  holding  the 
basin  into  which  the  solution  is  received  as  it  runs 
out  of  the  mouth.  The  nozzle  of  the  syringe  should 
be  introduced  between  the  teeth,  and  passed  over 
the  back  of  the  tongue,  while  the  patient's  head  is 
held  forward  over  the  basin.  The  throat  should  be 
somewhat  forcibly  syringed  in  this  manner  every  two, 
three,  or  four  hours  according  to  the  severity  of  the 
attack.  In  comparison  with  this  method,  that  of 
gargling,  swabbing,  or  spraying  is  relatively  useless. 
Should  the  patient  be  a  young  child,  and  actively 
resist  the  treatment,  it  is  better  to  desist  in  view  of 
the  exhaustion  which  it  might  entail  ;  for  in  cases 
treated  with  antitoxin  the  insistence  on  local  treat- 
ment is  less  important.  The  forcible  removal  of  any 
membrane  which  is  still  adherent,  or  the  application 
of  any  strong  caustic  after  its  removal,  is  to  be 
strongly  condemned.  In  cases  attended  with  profuse 
rhinorrhoea  the  nasal  fosste  also  should  be  irrigated 
at  intervals  with  a  weak  solution  of  boric  acid. 

In  laryngeal  attacks  should  the  stridor  become 
pronounced,  the  question  of  its  relief  by  operation  will 
arise.  One  of  the  most  satisfactory  features  of  the 
serum-treatment  is,  that  in  addition  to  the  improved 
results  after  tracheotomy,  it  also  brings  about  an 
early  separation  of  the  membrane,  and  consequently 
the  necessity  for  operative  interference  less  frequently 
arises.  The  necessity  for  operation  will  depend 
upon  the  urgency  of  the  dyspnoea,  the  degree  of 
cyanosis,  the  amount  of  muscular  effort  required  to 
maintain  the  act  of  respiration,  and  whether  anti- 
toxin has  been  given  sufficiently  long  to  afford  a 
reasonable  expectation  that  the  membrane  may  be 
expelled  before  the  child's  strength  is  exhausted. 
Tracheotomy  is  in  most  cases  preferable  to  intuba- 
tion, especially  in  private  practice  where  the  doctor  is 
not  always  at  hand.  When  the  operator  is  skilled  in 
tracheotomy  the  opening  should  be  made  as  low  down 
the  trachea  as  possible,  as  the  after-results  are  more 
satisfactory.  Intubation  is  contra-indicated  when 
there  is  much  faucial  membrane,  when  the  nares  are 
blocked,  and  when  the  patient  is  in  extremis.  In 
the  early  stage  of  laryngeal  stenosis  the  patient  may 
be  placed  in  a  steam-tent,  and  sponges  wrung  out 
of  hot  water  frequently  applied  over  the  larynx. 
After  tracheotomy  the  kettle  may  be  discontinued. 

(iv. )  Symptomatic  treatment.  —  In  faucial  attacks, 
hot  fomentations  applied  to  the  neck  will  afford 
some  ease  to  the  inflamed  and  tender  glands,  and, 
possibly,  tend  to  promote  resolution.  Except  in 
very  mild  attacks  in  adults,  absolute  recumbency  in 
bed  should  be  insisted  on,  and  no  exertion  of  any 
kind  permitted.  Care  is  particularly  needed  during 
the  second  and  third  weeks  of  severe  diphtheria. 
Both  the  pulse  and  the  action  of  the  heart  should  be 
carefully  watched  from  day  to  day,  and  the  position 
of  the  apex-beat  followed.  An  abnormally  quick 
pulse,  associated  with  a  normal  temperature  ;  or  an 
unduly  slow  pulse,  are  signs  of  the  greatest  danger, 
as  is  also  a  sharp  short  systolic  sound,  or  other  sign 
of  weakness   or   commencing   cardiac  dilatation. 
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Under  these  circumstances,  liquor  strychninx' should 
be  given  in  repeated  small  doses,  combined,  if 
thought  desirable,  with  a  few  grains  of  citrate  of 
caffeine  ;  and  a  half  to  one  drachm  of  brandy  may 
be  administered  every  two  hours  to  a  young  child. 
Should  persistent  vomiting  arise,  the  strychnine 
must  be  given  hypodermically,  and  the  brandy  by 
rectum. 

The  albuminuria  of  diphtheria  requires  no  special 
treatment  ;  and  that  of  anuria,  if  present,  is  com- 
prised in  the  treatment  of  the  cardiac  failure  with 
which  it  is  associated.  During  the  acute  stage  the 
employment  of  drugs  is  worse  than  useless  ;  as  is 
that  of  digitalis  in  heart-failure.  They  tend  to 
induce  vomiting,  which  should  be  prevented  if 
possible.  During  convalescence  a  mixture  contain- 
ing bark  and  ammonia  is  often  useful  ;  as  also  is 
iron  in  the  form  either  of  tinctura  ferri  perchloridi, 
or  Easton's  Syrup,  which  may  be  continued  for 
several, weeks.  The  period  during  which  the  patient 
should  be  kept  in  bed  should  be  mainly  regulated 
by  the  previous  severity  of  the  attack,  in  the  absence 
of  any  sign  of  cardiac  weakness  or  paralysis. 
Should,  however,  the  former  appear,  the  greatest 
care  should  be  enjoined,  and  the  patient  kept 
strictly  recumbent  until  the  heart's  action  is  again 
deemed  to  be  satisfactory.  Diphtheritic  paralysis 
calls  for  no  special  treatment  in  the  majority  of 
cases.  Rest  in  bed  should  be  maintained  until 
definite  improvement  has  commenced,  when  the 
patient  may  be  allowed  to  sit  in  a  chair  ;  and  if  it 
continue,  to  gradually  extend  his  operations.  Gal- 
vanism early  in  the  affection  is  liable  to  do  harm, 
but  when  the  paralysis  is  stationary,  or  but  slowly 
improving,  it  may  be  cautiously  employed,  combined 
with  gentle  massage,  and  the  daily  administration 
of  Easton's  Syrup.  Should  the  patient  be  unable 
to  expel  the  mucous  secretion  from  his  larynx, 
owing  to  paralysis  of  the  diaphragm,  especially  if 
combined  with  paralysis  of  the  larynx  and  pharyngeal 
constrictors,  small  doses  of  liquor  atropinte  tend  to 
lessen  distress  by  checking  any  excess  of  secretion. 

(v.)  Dietetic  treat iiient.  —  During  the  acute 
stage  the  diet  should  consist  of  milk,  beef-tea,  soup, 
and  broths  ;  with  the  addition  of  beaten-up  eggs, 
jelly,  and  ripe  fruit  if  desired,  and  as  soon  as  the 
patient  can  swallow  with  comfort,  a  light  solid  diet 
may  be  permitted.  Stimulants  are  only  required 
when  the  patient  is  taking  his  food  badly  ;  when 
gradual  cardiac  failure  threatens ;  and  in  elderly 
persons.  The  vomiting  associated  with  cardiac 
failure  entirely  precludes  feeding  by  the  mouth,  and 
for  a  time  food  in  peptonised  form  must  be  ad- 
ministered by  rectum.  With  children  who  will  not 
swallow  in  consequence  of  the  distress  it  entails, 
and  in  pharyngeal  paralysis,  nasal  feeding  must  be 
employed,  a  method  which  is  also  to  be  recom- 
mended when  diaphragmatic  paralysis  is  combined 
with  laryngeal  anesthesia.     Robert  Maguire. 

F.  FooRD  Caiger. 

DIPHTHERITIC  — Relating  to  diphtheria. 
The  term  is  applied  to  the  membrane  formed  in 
diphtheria  ;  and  it  is  also  associated  with  certain 
symptoms  occurring  in  the  course  of  the  disease, 
such  as  diphtheritic  paralysis.  Sec  Croupous  ;  and 
Diphtheria. 

DIPLOE,  Diseases  o^.- See  Skull,  Diseases 

of. 

DIPLOPIA  (5i7rA(ios,  double  ;  and  oTrro/xai,  I  see). 
Double  vision.    See  Strabismus. 


DIPSOMANIA  (5i;f/o,  thirst  ;  and ftctWa,  madness). 
Synon.  :  Narcomania,  Inebriety,  Habitual  Drunken- 
ness, Oinomania  ;  Fr.  Manie  ehrieuse  on  crapuleusc  ; 
Ger.  Trtiiiksuelit. 

Definition. — A  moral  insanity,  characterised 
by  an  irresistible  desire  to  experience  the  sensations 
produced  by  the  physiological  action  of  alcohol  upon 
the  nervous  system. 

^Etiology. — Drunkenness  as  met  with  in  every- 
day life  may  be  classified  as  vicious  and  diseased. 
The  care  of  the  vicious  drinker  is  the  work  of  the 
social  reformer  rather  than  of  the  physician,  except 
for  the  important  influence  that  haljitual  wilful 
excess  has  in  the  production  of  the  graver  condition. 
Many  cases  of  drunkenness  are,  through  ignorance 
of  the  subject,  treated  as  vicious,  though  really 
diseased,  and  consequently  as  objects  for  abuse 
instead  of  pity.  Any  individual  who  exhibits  a 
morbid  desire  for  intoxication,  an  incapability  of 
resisting  that  impulse,  and  an  impossibility  of  drink- 
ing alcoholic  liquors  without  proceeding  to  excess, 
should  be  classed  as  diseased.  The  presence  or 
absence  of  the  power  to  resist  the  craving  is  the  only 
logical  division  between  the  vicious  and  insane 
drinker.  Dipsomania,  as  a  term,  has  been  too 
exclusively  limited  to  one  variety  of  the  condition — 
the  '  periodic  '  inebriate — in  neglect  of  the  facts  that 
many  '  constant '  drinkers  are  no  less  insane  in  their 
habits  and  no  more  capable  of  resisting  the  impulse 
to  drink.  The  failure  to  recognise  the  diseased 
aspect  of  the  '  constant '  dipsomaniac  has  no  doubt 
been  due  to  the  ill-defined  line  of  demarcation 
between  that  class  and  the  vicious  drunkard. 

The  causes  of  dipsomania  are:  —  (i)  A  trans- 
mitted functional  or  structural  defect,  evidenced  by 
a  weakened  power  of  resisting  morbid  impulses. 

There  is  reasonable  doubt  concerning  the  actual 
transmission  of  drunkenness,  se,  from  parent  to 
child.  Clinically,  however,  there  exists  ample 
evidence  of  the  greater  liability  of  the  children  of 
drunken  parents  to  become  drunken.  This  is  pro- 
bably due  to  nervous  degeneracy  which  evidences  it- 
self in  actual  drunkenness  owing  to  early  example, 
influences,  and  the  facilities  for  drinking  aft'orded 
through  life.  Insanity,  epilepsy,  and  neuroses 
generally  will  predispose  to  inebriety  in  offspring. 
On  the  other  hand,  insanity  and  epilepsy  may 
appear  concurrently  with,  or  in  the  place  of, 
drunkenness  among  the  children  of  inebriate 
parents.  The  three  conditions  act,  inter  se,  as 
cause  and  efl'ect  with  triangular  reciprocity. 

2.  Long-continued  vicious  drin/cing. — In  a  large 
percentage  of  dipsomaniacs  careful  search  will  reveal 
an  inebriate  or  neurotic  history  ;  but  in  other  cases 
this  is  not  obtainable.  Observation  makes  it 
certain  that  the  condition  may  be  acquired  as  a 
result  of  perpetual  careless  drinking.  The  success- 
ful struggle,  however,  that  a  man  of  high  moral 
sense  makes  against  a  growing  haljit,  as  compared 
with  that  made  by  the  man  of  low  moral  capacity, 
lends  colour  to  the  belief  that  even  in  these  acquired 
cases  some  physical  or  functional  nervous  degeneracy 
is  the  real  cause  of  the  ultimate  result.  It  is 
probaljly  true  that  the  appetite  is  to  a  great  extent 
acquired  in  most  cases,  and  that  if  no  one  ever 
tasted  alcoholic  liquors  there  would  be  no  longing 
for  them  ;  but  the  point  to  bear  in  mind  is  that 
there  are  many  who,  from  transmitted  tendency,  or 
defective  physical,  mental,  or  moral  stamina,  fall  an 
easy  prey  to  inebriety. 

3.  Traumatism. — Some  cases   are  undoubtedly 
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of  traumatic  origin.  Loss  of  self-control  may  follow 
falls,  blows  on  the  head,  sunstroke,  or  other  bodily 
injury.  Instances  have  also  occurred  after  ex- 
hausting diseases,  or  have  been  associated  with 
painful  disorders,  and  especially  with  uterine  and 
ovarian  troubles. 

4.  Drunkenness  may  be  the  first  evidence  of 
insidious  mental  disease,  as  in  general  paralysis'  of 
the  insane. 

5.  Early  habitual  tcse,  as  in  the  case  of  children 
to  whom  small  quantities  are  administered  regularly. 

6.  Mental  degeneration  resulting  from  the  high 
pressure  of  modern  life  ;  continual  excitement  and 
irregular  living  among  the  well-to-do  ;  business 
anxiety  and  domestic  worry  in  the  man  struggling 
for  existence  ;  imperfect  hygiene,  insufficient  food, 
hardship,  and  excessive  temptation  associated  with 
certain  trades  and  professions. 

7.  The  attractive  physiological  effect  of  alcohol  in 
producing  temporary  relief,  and  the  facility  with 
which  it  can  be  obtained  by  all  classes. 

Varieties. — Three  varieties  of  dipsomania 
are  met  with  : — {a)  periodic  ;  (b)  constant ;  (c)  con- 
•stant  with  periodic  exacerbation. 

(a)  Periodic  inebriety  presents  a  marked  analogy 
to  recurrent  mania  and  to  the  nervous  discharge  of 
epilepsy.  Attacks  often  recur  with  marked  regu- 
larity, having  intervals  of  sobriety  varying  from  one 
or  two  weeks  to  three  months  or  even  longer.  The 
majority  of  these  cases  cannot  touch  liquor  without 
inducing  a  paroxysm.  The  attacks  may  therefore 
appear  at  irregular  intervals  from  occasional  acci- 
dental lapses,  and  an  accidental  lapse  occurring 
during  an  interval  may  postpone  the  regular  out- 
break and  so  still  further  mask  the  periodicity. 
Seizures  are  usually  preceded  by  a  longer  or  shorter 
period  of  restlessness,  intense  nervous  irritability,  and 
depression  of  spirits.  In  some  cases  there  is  head- 
ache, neuralgia,  insomnia,  delusions  of  suspicion,  or 
dread  of  impending  calamity.  This  premonitory 
stage  may  last  for  days  before  the  actual  outbreak, 
the  patient  struggling  meanwhile  until  the  craving 
becomes  irresistible  and  the  torture  no  longer 
bearable.  On  the  other  hand  it  is  occasionally  so 
short  as  to  be  hardly  recognisable.  Instances  are 
known  where  a  victim  will,  after  weeks  of  abstinence, 
start  up  in  the  midst  of  some  quiet  occupation  and 
rush  to  the  nearest  public-house  to  drown  acute 
desire  in  the  oblivion  of  excess,  or  be  changed 
during  a  walk  of  a  hundred  yards  from  a  quiet 
reasonable  being  into  an  excited  irresponsible 
maniac  capable  of  committing  any  action,  however 
gross,  to  satisfy  his  morbid  impulse.  The  attack 
usually  lasts  from  three  to  seven  days,  during  which 
time  liquor  is  literally  poured  down  without  inter- 
mission, and  after  which  the  craving  suddenly 
disappears.  The  patient  then  ceases  drinking 
without  difficulty  and  apparently  recovers  normal 
health  after  a  day  or  two  of  physical  discomfort 
and  mental  distress.  He  may  then  remain  a  total 
abstainer  until  the  time  arrives  for  a  recurrence  of 
the  cycle.  By  the  gradual  lengthening  of  attacks 
and  abbreviation  of  intervals,  some  periodic  cases 
develop  gradually  into  constant  inebriates.  Repeated 
attacks  produce  moral  and  intellectual  degradation, 
and  cases  may  terminate  in  dementia  or  melancholia. 
This  periodic  type  most  commonly  occurs  in  young 
men  between  twenty  and  thirty,  and  is  often  accom- 
panied by  maniacal  frenzy  and  violence  during 
attacks  ;  as  a  rule,  the  younger  the  case  the  more 
may  violence  be  anticipated.    Among  females, 


periodic  inebriety  is  often  associated  with  menstrua- 
tion owing  to  the  functional  disturbance  occurring 
in  many  women  at  the  approach  of  each  period. 
Furthermore,  in  the  latter  case  some  pathological 
condition  often  exists  which  causes  a  desire  for  the 
sedative  influence  of  an  anaesthetic  agent. 

(b)  Constant  or  habitual  inebriety  may  be  trace- 
able to  hereditary  neurotic  influences  as  definitely  as 
is  the  periodic  variety.  From  knowledge  and  ana- 
lysis of  some  2,000  cases  the  writer  has  found  a 
family  history  of  drunkenness,  insanity,  or  allied 
neurosis  in  42  per  cent,  of  periodic,  and  in  39  per 
cent,  of  constant  inebriates.  These  figures  do  not 
include  '  free  living,'  and  make  no  allowance  for  the 
difficulty  in  obtaining  true  records  from  the  patient's 
friends  who  may  be  ignorant  of  or  reluctant  to 
confess  the  presence  of  inebriety  or  insanity  in  the 
family  history.  Constant  inebriety  is  the  type  most 
commonly  assumed  when  the  disease  appears  later 
in  life  and  is'  excited  by  long-continued  vicious 
habits.  The  constant  drunkard,  when  he  becomes 
a  confirmed  inebriate,  is  every  whit  as  insane 
a  drinker  as  is  the  periodic  ;  and  many  of  this  type 
(although  true  dipsomaniacs)  have  been  treated  as 
vicious  drunkards  simply  because  clinically  they  were 
regular  and  not  periodic  habitues.  'When  the  con- 
dition has  become  confirmed  the  individual  is  literally 
the  slave  of  his  impulse.  He  is  impelled  to  drink, 
against  his  reason  and  against  his  wish,  just  as  in 
orthodox  lunacy  the  maniac  is  impelled  to  suicide  or 
homicide.  He  will  drink,  knowing  that  so  doing 
will  certainly  bring  poverty  and  ruin  upon  himself 
or  on  those  dependent  upon  his  efforts  ;  this  not- 
withstanding a  previous  life  of  careful  or  even 
parsimonious  living.  He  drinks,  aware  that  that 
way  lies  a  shortened  life,  mental  injury,  or  even 
crime.  Inhibit  his  liquor,  point  out  to  him  when 
sober  that  the  first  glass  taken  will  inevitably  have 
this  result  ;  but  if  restraint  be  withdrawn  too  soon, 
that  first  glass  will  certainly  follow. 

.Some  accompan3'ing  characteristics  of  this  con- 
dition are  :  moral  depravity,  disregard  of  personal 
appearance,  disposal  of  property  to  obtain  drink,  or 
even  appropriation  of  that  belonging  to  others,  in- 
consistent lying,  and  sexual  perversion.  The  ter- 
mination of  these  cases  is  that  of  chronic  alcoholism 
(see  Alcoholism).  Whereas  In  periodical  inebriety 
the  results  are  mainly  temporary,  in  the  constant 
variety  they  are  mainly  permanent  and  due  to  tissue- 
changes. 

(c)  The  mixed  variety — constant  with  periodic 
exacerbation — is  less  common.  It  may  be  con- 
sidered the  connecting  link  between  the  foregoing 
classes,  and  is  often  the  transition  stage  between 
them,  exhibiting  the  combined  characteristics  of 
both. 

Pathology. — The  pathology  of  dipsomania  is 
unknown.  It  is  eas)'  to  define  the  post-mortem 
changes  due  to  actual  alcoholism,  but  it  is  impossible 
to  indicate  any  lesion  which  gives  rise  to  the  uncon- 
trollable desire  to  resort  to  excess.  The  condition 
is  probably  due  to  minute  changes  resulting  in  an 
unstable  condition  of  nerve-tissue  and  consequent 
loss  of  volitionary  balance. 

Prognosis. — Probably  a  third  of  all  cases  that 
submit  to  proper  treatment  recover.  Higher  per- 
centages are  claimed  by  some,  but  the  figures  avail- 
able are  scanty  and  unreliable.  Undoubtedly  there 
would  be  a  much  larger  percentage  of  recoveries  if 
control  and  treatment  were  resorted  to  at  an  earlier 
stage  of  the  disease  instead  of  being  used  as  a  dernier 
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rcssort  ;  and  if  longer  periods  of  detention  were 
accepted  as  necessary.  The  records  of  our  reliable 
institutions  show  many  instances  of  three  months' 
residence  being  considered  sufficient  for  patients 
whose  drinking-habits  extended  over  10  to  15  years. 
The  chance  of  recovery  is  better  for  the  constant 
than  for  the  periodic  inebriate,  and  in  either  case 
the  earlier  in  life  the  habit  becomes  confirmed  the 
worse  the  prognosis.  Drinking-habits  commencing 
between  the  age  of  30  and  40  are  most  amenable 
to  treatment.  The  impression  that  less  hope  of 
recovery  exists  for  women  than  for  men  is  probably 
erroneous  ;  the  experience  of  some  well-conducted 
philanthropic  institutions  suggests  the  reverse. 

Treatment. — Few  other  known  conditions  have 
given  rise  to  as  much  constant  effort  to  discover  an 
antidote,  or  some  charm  that  would  act  as  specific  and 
prophylactic,  relieving  the  drunkard  from  his  insati- 
able craving,  and  curing  him  without  effort  of  will  and 
without  the  distress  attendant  upon  I'emoval  of  liquor. 
Wonderful  discoveries  have  been  recorded,  but  none 
have  stood  the  light  of  scientific  investigation,  and 
all  have  proved  utterly  valueless  in  averting  or  curing 
habitual  drunkenness.  When  a  man  is  drinking 
hard  it  is  possible,  by  substitution  of  other  drugs,  to 
assist  in  the  removal  of  the  acute  condition,  but 
when  that  substituted  remedy  is  discontinued,  the 
original  condition — the  insane  desire  for  intoxication 
— still  remains  unabated.  Many  so-called  '  cures  ' 
afford  the  victim  assistance  in  breaking  oft  the  acute 
condition — the  actual  drunkenness — but  are  devoid 
of  any  restorative  power  in  the  direction  of  mental 
or  moral  renovation.  Cases  here  and  there  exhibit 
sufficient  will-power  when  once  made  sober  to  avoid 
return  to  former  habits,  and,  few  as  these  are, 
judicious  advertisement  of  them  has  lent  a  veneer  of 
value  to  some  of  the  nostrums  and  methods  in 
common  use.  Again,  some  highly  neurotic  inebriates 
are  subject  to  periods  during  which  any  influence, 
acting  strongly  on  the  imagination,  will  tend  to 
temporary  improvement.  Such  cases  swell  the  lists 
of  cures  resulting  from  hypnotism,  faith-healing, 
and  temperance  or  religious  revivals.  The  suscepti- 
bility of  such  cases  to  hyper-enthusiasm  is  a  sym- 
ptom in  itself  of  an  ill-balanced  mental  condition  ; 
and  for  this  reason  the  prospect  of  permanent  cure, 
when  the  emotion  has  subsided,  is  small  indeed. 
The  dipsomaniac  must  be  considered  as  mentally 
diseased,  and  must  be  treated  on  the  same  lines  that 
prove  of  value  in  more  definite  forms  of  lunacy.  In 
this  relation  there  are  three  primary  indications — 
none  of  which  must  be  neglected:  (l)  removal  of 
a  drunkard  from  his  surroundings  ;  (2)  abstention 
Ironi  liquor  for  long-continued  periods  ;  (3)  treat- 
ment with  such  medicinal  remedies  and  general 
hygienic  measures  as  are  necessary  for  recovery  of 
the  impaired  functions  and  tissues. 

In  a  confirmed  inebriate,  moral  suasion,  argu- 
ment, and  religious  influences,  although  of  value  in 
subsequent  treatment,  are  initially  useless.  Every 
medical  man  in  general  practice  is  called  upon  from 
time  to  time  to  deal  with  dipsomaniacs,  and  every 
one  who  has  done  so  has  encountered  innumerable 
difficulties.  To  attempt  to  treat  such  a  case  in  the 
patient's  own  home  is  almost  hopeless.  With  the 
aid  of  an  attendant  or  by  constant  watching,  it  is 
possible  to  arrest  acute  drinking.  But  the  patient 
is  sick  during  the  process  and  possibly  amenable. 
After  the  acute  symptoms  have  passed,  and  just  at 
the  time  when  continued  restraint  is  invaluable,  the 
patient  reasserts  himself  and  declines  to  be  further 


controlled — with  the  usual  result.  It  is  almost 
impossible  to  remove  a  drunkard  from  his  sur- 
roundings, keep  him  (often  forcibly)  from  liquor  for 
long-continued  periods,  and  maintain  continuous 
medical  treatment  and  supervision,  except  in  institu- 
tions specially  designed  for  the  purpose,  and  endowed 
with  legal  power  to  restrain.  Unfortunately  the 
power  at  present  available  to  cope  with  such  cases 
is  strictly  limited  and  ineffective.  Recognition  of 
the  necessity  led  to  the  introduction  and  passing  of 
the  Habitual  Di  itnkards  Act  of  1879.  During  its 
progress  through  Parliament,  however,  it  was  shorn 
of  its  most  important  feature,  viz.  the  power  to 
commit  (against  his  will)  an  inebriate  to  proper  care 
and  control.  When  it  actually  became  law,  this 
measure,  while  arranging  for  and  regulating  the 
establishment  of  ^Retreats,''  made  it  essential  that 
any  patients  entering  such  institution  shall  do  so  of 
their  own  free  will  and  accord.  Later  legislation — 
the  Act  of  1S98 — insinuates  the  principle  of  com- 
pulsory detention,  but  limits  its  application  to  cases 
convicted  of  crime  caused  by  or  attributable  to 
drink,  and  to  such  cases  as  are  repeatedly  convicted 
of  drunkenness  in  police  courts.  Two  classes  of 
inebriates  only  can  therefore  be  legally  dealt  with 
under  existing  powers  :  the  one  that  consents  to 
restraint,  and  the  one  that  brings  itself  within  the 
clutches  of  the  law.  The  great  majority  of  inebriates 
are  not  included  in  either  class,  and  consequently 
cannot  at  present  be  subjected  to  adequate  restraint. 
Notwithstanding  this,  xnany  cases  can  be  induced  to 
consent  to  restramt,  especially  when  convalescent 
after  an  illness  brought  on  by  their  habits.  Then 
follows  the  selection  of  a  Retreat  and  the  signature 
of  documents. 

A  Retreat  should  have  pleasant  surroundings  and 
be  conducted  on  firm  but  kind  principles.  Given 
good  personal  supervision,  only  such  physical 
measures  for  restraint  should  exist  as  are  absolutely 
necessary  for  safe  custody.  There  should  be  regular 
medical  attention  and  ample  provision  for  the 
employment  and  interest  of  patients. 

To  obtain  the  full  advantage  of  legal  power  two 
documents  require  execution  :  ( 1 )  a  '  Request  for 
Reception  '  signed  by  the  applicant  in  the  presence 
of  a  Justice  of  the  Peace.  This  may  be  done 
privately  at  the  house  of  the  magistrate  or  patient. 
(2)  A  ^Statutory  Declaration^  signed  by  any  two 
friends  before  a  Justice  of  the  Peace  or  a  Com- 
missioner to  administer  Oaths  to  the  effect  that  the 
applicant  is  an  inebriate  within  the  meaning  of  the 
Act.  Both  forms  are  prescribed  by  the  Act.  When 
these  papers  are  signed  the  person  can  be  received 
into  a  Retreat  by  consent  of  its  managers,  and  there 
detained  until  the  expiration  of  the  period  for  which 
he  signed.'  As  a  general  rule  very  little  drug- 
treatment  is  required  after  the  acute  distress 
accompanying  discontinuance  of  liquor  has  dis- 
appeared. Ordinary  tonic  remedies  are  indicated, 
and  attention  .should  be  paid  to  any  pathological 
condition  that  may  be  present,  remembering  that 
any  such  condition  may  have  largely  contributed 
to  the  origin  or  continuance  of  drunkenness,  and 
consequently  will  have  an  important  influence  upon 
the  patient's  future  condition. 

Too  much  importance  cannot  be  laid  upon  the 
fact  that  many  cases,  if  permitted,  would  soon 
become  as  dependent  upon  drugs  (narcotics  in 
particular)  as  they  were  previously  upon  alcohol, 

'  A  List  of  Retreats  is  published  annually  in  the  Home  Office 
Report  by  H.M.  Inspector  under  the  Inebriates  Act. 
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and  continued  administration  of  any  drug  is  there- 
fore inadvisable.  The  habit  of  drinking  fluids  of 
any  sort,  more  than  is  necessary,  should  be  dis- 
countenanced, and  patients  taught  to  resist  the 
abnormal  demand  of  a  stomach  accustomed,  by  long 
use,  to  over-distension.  Regular  habits  of  life  and 
plain  but  good  nutritious  diet  are  both  essential, 
and  the  moral  influence  of  regular  mental  exercise 
and  physical  employment  is  an  important  factor  in 
successful  treatment,  since  improvement  in  physical 
health  is  generally  followed  by  mental  improvement 
and  increased  receptivity  to  moral  influences. 

With  regard  to  the  period  of  detention,  it  is 
impossible  to  lay  down  any  hard  and  fast  lines. 
Each  case  must  be  considered  on  its  merits,  and  be 
judged,  as  far  as  possible,  by  the  mental  and  moral 
improvement  resulting  from  treatment.  Perhaps 
the  best  general  rule  is  signature  for  twelve  months 
on  an  understanding  (with  the  Licensee  of  the 
Retreat)  that,  should  everything  be  satisfactory 
during  the  first  nine  months  of  residence,  the  last 
three  should  be  spent  by  the  patient  on  leave  of 
absence  as  allowed  by  the  Act. 

-  In  dealing  with  periodic  inebriates  this  course 
may  require  modification.  Sufficient  time  should 
elapse  to  allow  at  least  six  or  eight  of  the  periods  — 
that  would  otherwise  be  drunken  outbreaks — to  pass 
without  resort  to  liquor.  It  is  interesting,  in  the 
majority  of  cases  of  this  type,  to  note  the  gradual 
diminution  of  restlessness  in  succeeding  periods  as 
they  become  modified  by  continual  absence  of 
alcohol. 

It  is  absolutely  necessary  that  all  cases  should  be 
taught  the  vital  importance  of  abstinence  for  the  rest 
of  their  lives.  There  is  little  probability  of  any  case 
ever  being  able  to  drink  in  moderation,  even  after 
years  of  abstinence,  without  running  the  risk  of 
immediately  or  eventually  reverting  to  excess. 

R.  Welsh  Branthwaite. 

DISCRETE  {discevno,  I  separate). — This  ad- 
jective is  used  in  reference  to  certain  cutaneous 
eruptions,  in  which  the  spots  or  pustules  are  separate 
from  each  other  ;  for  example,  discrete  small-pox 
as  distinguished  from  confluent. 

DISCUTIENTS  (disaitio,  I  drive  away).  A 
term  formerly  used  to  designate  local  applica- 
tions supposed  to  remove  or  disperse  the  congestion 
and  effusion  of  inflamed  parts,  and  the  swelling  of 
the  skin  over  them.  They  included  :  —Friction  ; 
Pressure  ;  Warm  moist  applications  ;  Counter-irrita- 
tion by  blisters  or  liniments ;  iMercury  and  its 
preparations  ;  and  Iodine  and  its  preparations. 

DISINFECTION.— Synon.  :  Fr.  Dhinfection  ; 
Ger.  Desinficiren. 

Definition. — Disinfection,  in  the  proper  sense 
of  the  term,  means  any  process  by  which  the 
contagium  of  a  given  disease  is  destroyed  or  rendered 
inert. 

Disinfectants  should  not  be  confounded  with 
deodorants,  which  merely  cover  or  destroy  offensive 
odours  without  necessarily  affecting  the  contagia  ; 
and  with  antiseptics,  which  prevent  the  growth  and 
multiplication  of  micro-organisms.  See  ANTI- 
SEPTICS ;  Deodorants  ;  Infection  ;  Bacteria. 

The  known  contagia  consist  of  minute  living 
bodies,  and  we  infer  that  all  contagia  are  of  the  same 
nature  ;  consequently  dilution  lessens  the  chance 
of  infection,  but  does  not  prevent  a  specific  effect  if 
the  disease  be  taken.    See  Infection. 


Contagia  are  apt  to  exist  as  clouds  in  air, 
water,  or  milk,  instead  of  being  equally  distributed. 
When  floating  in  the  air  (unlike  gases)  they 
are  not  absorbed  by  solid  or  liquid  disinfect- 
ants which  do  not  come  into  direct  contact  with 
them.  Infected  air  should  be  removed  by  ventila- 
tion :  it  is  futile  to  sterilise  it  by  gaseous  disinfect- 
ants, since  to  be  effective  these  must  be  present  in 
quantities  incompatible  with  the  existence  of  human 
beings.  From  this  it  follows  that  saucers  of  disin- 
fecting fluids,  or  irritating  vapours  and  gases  in  the 
sick-room,  are  a  useless  annoyance  to  the  patient, 
except  in  so  far  as  they  may  be  desired  as  deodo- 
rants. The  proper  use  of  volatile  disinfectants  is 
the  purification  of  walls,  ceilings,  and  inaccessible 
places  ;  and  for  this  purpose,  if  possible,  enough 
should  be  used  to  saturate  the  atmosphere,  re- 
membering that  the  virulent  particles  are  most 
likely  protected  by  being  buried  in  a  bit  of  epithelium 
or  surrounded  by  an  albuminous  envelope.  It  is  by 
no  means  easy  to  render  an  ordinary  room  gas- 
tight,  and  gaseous  disinfectants  therefore  rapidly 
disappear.  Even  when  aided  by  the  presence  of 
abundant  moisture,  free  gases  are  much  less  eflfective 
for  the  disinfection  of  surfaces  than  solutions  of  the 
same  gases  applied  as  washes  or  in  the  form  of 
spray. 

The  nature  of  the  medium  in  which  contagious 
particles  are  suspended  has  the  most  important 
bearing  upon  the  selection  of  a  disinfectant.  This 
possibly  explains  in  part  the  contradictory  results 
obtained  from  experiments  with  disinfectants.  Some 
media  exhaust  the  active  oxygen  yielded  by  practi- 
cable quantities  of  certain  disinfectants  before  the 
microbes  are  afl'ected.  The  presence  of  albumen  is 
found  to  protect  septic  germs  to  a  considerable 
extent  against  the  action  of  perchloride  of  mercury, 
permanganate  of  potassium,  and  chlorine,  but  has 
little  or  no  influence  upon  the  action  of  sulphurous 
acid  and  carbolic  acid. 

Schill  and  Fischer  found  that  fresh  tuberculous 
sputum  was  not  disinfected  in  twenty-four  hours  by 
an  equal  volume  of  solution  of  perchloride  of  mer- 
cury, I  in  500. 

Increased  experience  will  doubtless  show  which 
is  the  most  appropriate  disinfectant  for  each  con- 
tagium in  particular  circumstances,  but  we  can  even 
now  say  that  typhoid-bacilli  and  anthrax-spores  are 
highly  resistent  to  carbolic  acid,  and  that  perchloride 
of  mercury  is  not  the  best  disinfectant  for  tubercle- 
bacilli. 

Disinfection  should  be  carried  out  as  near  the 
source  of  the  contagion  as  possible.  Regular 
washing  and  change  of  clothing  will  do  much  to 
protect  the  purity  of  the  air  against  contagium  pro- 
ceeding from  the  skin  in  such  diseases  as  scarlet 
fever  and  small-pox.  Discharges  from  the  mouth, 
nose,  and  bowels,  as  well  as  the  urine,  should  be 
received  in  vessels  containing  disinfecting  solutions 
to  cover  them  and  prevent  contamination  of  the  air  ; 
and  then  larger  quantities,  or  more  concentrated 
solutions,  as  the  case  may  be,  should  be  thoroughly 
incorporated  with  the  discharges  before  they  are 
removed  from  the  original  vessels.  For  similar 
reasons  dust  should  be  damped  before  it  is  removed. 

Of  all  agencies  for  preventing  the  spread  of  com- 
municable disease,  cleanliness  is  one  of  the  most 
important.  Sunlight  and  fresh  air  destroy  the 
vitality  of  many  bacteria.  Moist  anthrax-spores 
and  tubercle-bacilli  are  soon  killed  by  sunlight,  but 
the  action  is  confined  to  the  surface  of  the  medium 
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in  which  they  exist.  Pending  the  removal  of  accu- 
mulations of  dirt  a  covering  of  coal-tar  powder  or 
chlorinated  lime  should  be  used  to  keep  away  flies 
which  may  convey  contagium  to  fresh  fields  of 
action. 

The  ultimate  fate  of  contagium  is  to  be  destroyed 
by  putrefaction,  and  this  appears  invariably  to 
destroy  its  specific  infective  power.  In  certain  cases 
where  real  disinfection  is  impracticable,  as  in  dealing 
with  the  accumulation  of  manure  and  litter  from  a 
number  of  animals  suffering  from  cattle-plague,  the 
natural  processes  may  be  hastened  by  stacking  the 
material  so  that  it  shall  'heat,'  or  may  even  be 
destroyed  by  spontaneous  combustion.  Certainly 
putrefaction  should  not  be  delayed  by  small  addi- 
tions of  disinfectants,  which  cannot  accomplish  the 
destruction  of  all  noxious  matter  present.  A  coating 
of  dry  earth  would  prevent  the  access  of  flies  and 
help  to  deodorise  escaping  gases. 

Special  Disinfectants.  —  i.  Heat. — Heat  is 
the  best  disinfectant  we  possess.  High  temperature 
and  length  of  exposure  are  to  a  certain  extent 
mutually  compensatory,  but  it  appears  that  a  tem- 
perature below  140°  F.  {60°  C.)  will  not  disinfect 
vaccine  even  with  long  exposure.  Dry  heat  pene- 
trates so  slowly  into  fabrics  that  they  are  injured 
before  a  sufficiently  high  temperature  is  attained 
throughout,  and  has  therefore  now  fallen  into  disuse. 

Moist  heat  is  a  far  more  satisfactory  disinfectant. 
Delepine  found  that  anthrax-spores  were  killed  by  a 
temperature  of  212°  F.  with  the  following  exposures  : 
in  Manchester  air,  five  hours ;  in  the  same  air 
saturated  with  water-vapour,  half  an  hour  ;  in 
saturated  running  steam  free  from  air,  thirty-five 
seconds.  Saturated  steam  is  rapidly  fatal  to  all 
pathogenic  organisms,  and  penetrates  clothing  and 
bedding  quickly,  but  may  take  some  time  to  raise  the 
temperature  of  sheltered  articles,  especially  if  wet. 
Modern  steam  disinfectors  are  made  with  a  jacket- 
space,  to  which  '  live  '  steam  may  be  admitted,  so  that 
the  internal  chamber  may  be  used  as  a  simple  hot- 
air  chamber  to  dry  the  contents  after  steaming. 
With  a  proper  apparatus  the  articles  come  out  dry. 
Absence  of  air  is  a  great  help  to  the  action  of  steam, 
and  a  vacuum-attachment  is  a  valuable  adjunct  to  a 
steam  apparatus.  Failing  this  attachment  much  air 
may  be  expelled  by  manipulating  the  escape  and 
supply  valves.  The  usual  pressure  is  from  10 
pounds  (237°  F.)  to  20  pounds  {259°  F.),  and  the 
time  15  minutes.  Rapid  currents  of  low-pressure 
steam  (at  or  slightly  above  212°  F.),  used  in  a 
machine  with  a  large  outlet  guarded  by  a  light  valve, 
sweep  out  the  air  and  kill  all  organisms.  The 
machines  are  cheap,  but  the  boiler  should  be 
capable  of  filling  the  steam-chamber  once  in  half  a 
minute. 

Steam  instantly  ruins  leather,  and  fixes  perma- 
nently all  stains  of  blood  or  discharge.  Stained 
clothing  should  be  previously  soaked  in  cold  water, 
and  the  water  afterwards  disinfected  by  perchloride 
of  mercury. 

It  has  been  abundantly  proved  that  ordinary  boil- 
ing and  washing  will  completely  disinfect  the  linen 
of  a  fever-hospital.  The  water  should  attain  the 
full  temperature  of  212°  F. 

Nearly  all  the  chemical  agents  used  in  disinfection 
are  mutually  incompatible,  and  therefore  only  one 
should  be  used  at  a  time. 

2.  Carbolic  Acid  or  Phenol.  This  substance 
is  poisonous  and,  though  a  strong  antiseptic,  is 
an  untrustworthy  disinfectant,  probably  inferior  to 


Cresol.  The  solution  should  not  be  of  less 
strength  than  i  in  20  of  water  and  should  also 
contain  15  per  cent,  of  common  salt.  Large  quan- 
tities are  required.  Anthrax-spores  required  to 
soak  over  two  days  in  5  per  cent,  carbolic  solution 
to  be  destroyed,  though  blood  containing  anthrax- 
bacilli  was  almost  instantly  sterilised  by  a  i  per  cent, 
solution.  Combinations  of  carbolic  acid  are  greatly 
inferior  to  the  pure  acid,  and  its  solutions  in  oil  and 
alcohol  are  inert.  Carbolic-acid  vapour  is  quite 
useless.  Very  small  quantities  of  the  liquid  acid 
mixed  with  organic  fluids  enable  them  to  remain 
fresh  and  resist  decay  for  a  long  time.  So  little 
as  one-fifth  per  cent,  preserves  milk.  It  is  obvious 
then  that  small  quantities  of  this  disinfectant,  instead 
of  destroying  contagium,  may  actually  preserve  its 
activity,  when  otherwise  it  would  have  succumbed 
to  the  action  of  natural  agencies.  This  danger  may 
accompany  the  limited  use  of  any  disinfectant  that 
has  a  '  pickling  '  or  preservative  action  when  used 
in  small  quantity.  Owing  partly  to  the  volatility  of 
carbolic  acid,  which  removes  it  in  time,  and  partly 
to  this  peculiarity  of  its  action,  another  danger 
attends  its  use.  The  acid  may  temporarily  deprive 
a  contagium  of  its  infective  power  without  perma- 
nently abolishing  it,  and  the  virulent  properties  may 
be  regained  whenever  the  acid  has  evaporated. 
This  has  been  proved  experimentally  by  Uougall, 
who  found  that  vaccine  mixed  with  pure  phenol 
(I  in  50)  regained  its  infective  power  after  10  days' 
exposure  to  the  air. 

For  removing  odour  from  the  hands  after  working 
in  the  dissecting-room,  a  I  per  cent,  solution  of 
carbolic  acid  is  superior  in  efficacy  to  permanganate 
of  potassium,  even  when  strong  enough  to  stain  the 
skin,  and  is  also  preferable  to  chlorinated  lime. 

3.  Sulphur  Dioxide.— The  aqueous  solution  of 
this  substance  contains  sulphurous  acid.  It  destroj's 
sulphuretted  hydrogen  thus,  2SO._, -f  4H„S  =  4H.,0 -h 
380,  and  combines  with  ammonia.  For  aerial  disinfec- 
tion it  is  usual  to  burn  sulphur  in  very  large  quantities 
or  to  use  the  gas  liquefied  by  pressure.  Even  in  pre- 
sence of  abundant  moisture,  the  gas  is  unsatisfactory 
as  a  disinfectant.  By  volume  10-5  per  cent,  of  the 
gas  in  a  room  failed  to  affect  spores  of  anthrax,  in 
twenty-four  hours,  whether  wet  or  dry.  Sulphur 
dioxide  destroys  the  activity  of  dry  vaccine  on  points 
very  rapidly,  and  even  when  much  diluted  stops  the 
amceboid  movements  of  living  cells,  kills  vibrios, 
and  acts  deleteriously  on  vegetation.  It  bleaches 
vegetable  colours,  attacks  iron,  and  injures  cloth  and 
leather — facts  to  be  remembered  in  practical  disin- 
fection. I  lb.  of  sulphur,  when  burned,  produces 
1 1  '7  cubic  feet  of  sulphur  dioxide  gas. 

4.  Chlorine. — Chlorine  is  most  easily  obtained 
from  '  chloride  of  lime  '  or  bleaching  powder,  by 
adding  hydrochloric  or  sulphuric  acid.  Two  parts 
of  bleaching  powder  and  three  of  strong  hydrochlo- 
ric acid  may  be  taken.  The  acid  should  be  diluted 
before  use.  Chlorine  bleaches  colours,  attacks 
metals  unless  coated  with  vaseline,  and  injures 
cloth  stuffs  if  long  exposed.  The  most  marked 
character  of  chlorine  is  its  strong  affinity  for 
hydrogen,  which  enables  it  to  break  up  com- 
pounds containing  that  bod)',  and  to  set  free  in  a 
nascent  or  active  state  the  oxygen  combined  with 
hydrogen  in  water.  It  is,  therefore,  one  of  the 
most  universally  applicable  and  powerful  deodorants 
in  existence.  When  merely  used  as  a  deodorant, 
enough  euchlorine  (chlorine  and  chlorine  dioxide) 
may  be  expelled  from  moist  '  chloride  of  lime '  by 
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the  carbonic  acid  of  the  air  for  most  purposes.  In 
air  saturated  with  moisture  0'3  per  cent,  chlorine 
kills  all  minor  organisms  that  are  freely  exposed  ; 
but  any  cover,  such  as  a  piece  of  blotting-paper, 
prevents  the  result.  For  disinfection  0-5  per  cent, 
should  be  used,  which  would  imply  about  3  lbs.  of 
bleaching  powder  per  1,000  cubic  feet. 

5.  Permanganate  of  Potassium. — This  sub- 
stance is  non-poisonous,  is  free  from  odour,  and  its 
aqueous  solution  shows,  by  loss  of  colour,  when  it  is 
exhausted.  Permanganate  of  potassium  is  a  true 
disinfectant,  oxidising  and  destroying  contagia  as 
well  as  putrid  matters  ;  but  the  quantity  required 
and  the  price  render  its  use  almost  impossible,  since 
it  is  necessary  to  employ  sufficient  permanganate  to 
destroy  both  the  medium  or  vehicle  bearing  conta- 
gium  and  the  contagium  itself.  The  solution  should 
contain  5  per  cent,  permanganate  after  all  chemical 
action  has  subsided.  Condy's  fluid  is  a  solution  of 
this  substance  in  water.  When  the  virulent  liquid 
or  matters  are  small  in  quantity,  permanganate 
solution  forms  a  capital  recipient,  and  may  stand  by 
the  bedside  as  a  deodorant  till  required  as  a  disin- 
fectant. Permanganate  has  no  effect  in  restraining 
the  appearance  of  bacteria,  or  preventing  the  onset 
of  putrefaction. 

6.  Acids.  —  The  mineral  acids  and  glacial  acetic 
acid  have  all  disinfecting  power  when  used  in  suffi- 
cient quantity  for  a  long  time,  but  there  are  serious 
difficulties  in  the  way  of  their  use.  Hydrochloric 
acid,  2  per  cent,  in  solution,  required  ten  days  to  kill 
anthrax-spores. 

7.  Formaldeliyde. — This  soluble  gas  is  a  valu- 
able disinfectant  for  objects  which  are  damaged  by 
damp,  chlorine,  and  heat,  although  it  does  not 
always  succeed  with  anthrax-spores.  It  may  be 
directly  generated  from  methyl  alcohol,  but  is  more 
conveniently  obtained  by  vaporising  paraform,  or  by 
rapidly  distilling  formalin  over  a  Bunsen  burner — 
five  ounces  with  10  grains  of  borax  per  1,000  cubic 
feet.  The  gas  is  aided  by  moisture  and  high  tempera- 
ture, and  should  be  allowed  to  act  for  some  hours. 
Forijialin  is  a  40  per  cent,  solution  of  formaldehyde. 
Mackenzie  adds  five  ounces  of  glycerin  to  each 
gallon  of  formalin  to  prevent  polymerisation  of 
formaldehyde  before  diluting  to  make  a  solution  for 
the  spray.  Formalin  does  not  injure  wall-paper, 
colours,  or  fabrics,  when  applied  as  a  spray  in 
solutions  of  2  to  10  per  cent,  strength,  and  has  been 
much  praised.  It  is  said  that  acrolein,  the  liquid 
aldehyde  of  allyl  alcohol,  is  a  more  powerful  dis- 
infectant than  formaldehyde,  but  more  experience  is 
needed  before  its  merits  can  be  accurately  deter- 
mined. 

8.  Clilorinated  Lime.  —  Bleaching-powder, 
commonly  known  as  '  chloride  of  lime,'  gives  off 
chlorine  easily,  and  this  probably  explains  its  disin- 
fecting power.  It  is  very  cheap  and  manageable, 
and  when  fresh  contains  34  per  cent,  of  available 
chlorine.  Mixed  with  water  it  corrodes  cloth  and 
sponge  if  they  soak  in  it  for  any  time.  A  10  per 
cent,  mixt'ire  with  water  is  very  potent,  and  even 
I  per  cent,  is  sufficient  in  many  cases.  Acids  aid 
the  action. 

9.  Perchloride  of  IVIercury. — Mercuric 
Chloride,  Corrosive  Siibliiiiatc,  the  most  powerful 
chemical  disinfectant  known,  dissolves  in  16  parts  of 
cold  water,  is  extrevnely  poisonous,  and  corrodes 
metals.  With  albuminous  matters  it  forms  insoluble 
precipitates,  which  are  prevented  by  addition  of 
common  salt,  hydrochloric  acid,  or  tartaric  acid. 


Precipitates  must  be  prevented  where  disinfection  has 
to  be  repeated,  as  they  might  be  dangerous.  The 
solution  with  tartaric  acid  is  not  stable,  and  should 
be  freshly  made.  Solutions  should  be  coloured  to 
prevent  accidents,  and  kept  in  glass  or  wood.  A 
spray  of  I  in  t,ooo,  or  washing  with  i  in  5,000, 
killed  resistent  organisms  in  ten  minutes.  Enough 
should  be  used  to  leave  I  in  5,000  after  any  of  the 
perchloride  of  mercury  is  precipitated  by  sulphur  or 
albumen.  After  disinfection  is  finished,  copious 
washing  with  water  removes  the  remaining  mercury 
salt.  For  utensils,  clothing,  &c. ,  I  in  2,000,  and 
for  excreta  an  equal  bulk  of  i  in  1,000  solution, 
are  recommended. 

10.  Metallic  Salts. — Metallic  salts  include:— 
{a)  Bichromate  of  potassium,  {b)  Sulphate  of  copper, 
[c)  Chloride  of  zinc.  A  5  per  cent,  solution  had  no 
effect  on  anthrax-spores  in  a  month,  and  I  per  cent, 
failed  to  kill  Bacillus  prodigiosus  in  forty-eight 
hours.  (d)  Chloride  of  alumiiiiu/n.  (e)  Ferric 
chloride,  which,  if  strong,  liberates  offensive  fumes 
from  animal  matters,  but  is  a  fair  antiseptic  and 
preservative.  (/)  Ferrous  sulphate,  (g)  The  waste 
chlorides,  from  the  manufacture  of  chlorine,  contain 
MnCl._„  Fe„Clfi,  and  free  HQ,  which  cost  next  to 
nothing,  and  might  be  used  for  larger  masses  of  filth 
or  drains. 

11.  Ozone. — This  body  oxidises  organic  matter, 
and  so  destroys  odours.  Terebene  and  preparations 
containing  terebene  are  good  deodorants,  and 
give  rise  to  ozone. 

12.  Charcoal.  —  Charcoal  condenses  gases 
within  its  pores,  where  combustible  gases  are 
destroyed  by  the  condensed  oxygen.  Contagium, 
unless  in  water,  does  not  enter  the  pores,  for,  being 
particulate,  it  is  not  absorbed  from  the  air  as  gases 
are. 

Practical  Disinfection. — In  conclusion,  a 
few  remarks  may  be  offered  as  to  the  modes  of 
carrying  out  disinfection  under  circumstances  in 
which  it  is  commonly  required. 

1.  Clothing  and  Bedding.— In  dealing  with 
the  ragged  and  worthless  articles  of  the  poor,  local 
authorities  will  generally  find  it  most  satisfactory  to 
both  parties  to  burn  them  and  replace  with  new. 
If  not  burned,  clothing  may  be  steamed  as  de- 
scribed in  this  article  under  Heat,  or  well  boiled 
with  soda.  Before  coming  to  the  washhouse  they 
may  be  steeped  in  5  per  cent,  carbolic  solution, 
or  perchloride  of  mercury  (l  in  2,000). 

2.  Rooms. — The  essential  process  for  disinfecting 
rooms  is  thorough  removal  of  dust  and  cleansing 
with  soft  soap  and  hot  water.  The  walls  and  ceiling 
should  be  brushed,  and  wall-paper  removed  if 
possible.  Furniture,  if  iron — a  bedstead  for  ex- 
ample— is  to  be  taken  down  and  washed  with 
carbolic  solution,  and  removed  from  the  room. 
Textile  fabrics  should  be  steamed  or  boiled,  or  spread 
out  in  the  room,  which  should  then  be  well  sprayed 
with  a  solution  of  formalin,  and  closed  until  next 
day.  Brushing  with  a  I  per  cent,  solution  of 
bleaching  powder  several  times  repeated  is  used 
by  Delepine  for  disinfecting  rooms  which  have  been 
occupied  by  tuberculous  patients.  In  whitewashed 
rooms  the  walls  should  be  scraped,  and  then  washed 
with  hot  lime  in  addition  to  fumigation  with 
chlorine. 

3.  Drains,  Water-closets, &c.  —  Properdrains 
remove  sewage  so  swiftly  and  completely  that  little 
or  no  sewage-gas  is  formed  if  ventilation  is  given. 
For  bad  drains  carbolic  acid,  chloride  of  zinc,  or 
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waste  chlorides  from  the  manufacture  of  chlorine, 
are  fair  palliatives.  Excreta  from  cases  of  infectious 
diseases  should  be  reduced  to  a  liquid  form,  mixed 
with  a  large  quantity  of  concentrated  disinfectant, 
and  set  aside  for  at  least  one  hour  before  being 
thrown  into  the  water-closet.  When  a  reliable 
amount  of  disinfectant  is  in  these  cases  sent 
down  the  pipes,  it  is  apt  to  corrode  them  unless 
it  has  been  allowed  to  expend  its  energy  on  the 
excreta  alone  in  the  first  place.  If  small  quantities 
of  disinfectants  are  poured  down  water-closets,  it  is 
better  to  mix  them  with  the  after-flush  water  which 
fills  traps  and  basins,  so  that  the  little  energy 
available  may  be  devoted  to  the  destruction  of  any 
slime  adhering,  or  portions  of  organic  matter 
retained.  Permanganate  of  potassium  is  the  most 
pleasant  agent  for  this  purpose,  though  expensive. 
When  there  are  no  water-closets,  the  excreta,  in 
cases  of  cholera  and  typhoid  fever,  should  be 
received  in  a  vessel  containing  half  a  pint  or  more 
of  a  l-in-20  solution  of  commercial  hydrochloric  or 
sulphuric  acid,  and  then  put,  along  with  two  ounces 
of  chlorinated  lime,  into  a  covered  stoneware  vessel 
in  the  back  yard.  After  a  few  hours  the  contents 
of  this  vessel  may  be  thrown  into  the  cesspool 
or  upon  the  midden. 

4.  Dead  Bodies. — Dead  bodies,  if  putrid  or 
bearing  contagium,  should  be  wrapped  in  sheets  wet 
with  i-in-20  carbolic  solution,  or  I -in- 1,000  per- 
chlorideof  mercury  ;  or,  if  coffined,  sawdust  saturated 
with  one  of  these  solutions  should  be  packed  around 
them. 

It  is  necessary  clearly  to  keep  in  view  the  object 
desired  when  selecting  disinfectants,  deodorants,  or 
antiseptics  :  whether  it  be  destruction  of  contagium, 
merely  '  pickling  '  and  preserving,  arresting  putre- 
faction and  fermentation,  or  deodorisatlon.  From 
all  that  has  been  said  it  is  evident  that  the  different 
'  disinfecting  '  nostrums,  applied  as  their  inventors 
direct,  can  have  little  effect  upon  contagium,  but 
may  have  more  or  less  power  in  the  other  directions 
indicated.  James  A.  Russell. 

DISSECTION  WOUNDS.— .V^-f  Post-mortem 
Wounds. 

DISSEMINATED  SCLEROSIS.— .SV.  .Spinal 
Cord,  Diseases  of. 

DISSOCIATED  AN/ESTHESIA.  —  This  term 
is  applied  to  a  condition  in  which  the  sense  of  touch 
is  preserved,  while  sensation  to  pain  and  to  tempera- 
ture is  impaired  or  lost.    Scl-  Syringomyelia. 

DISTOMA.— ^tY  Entozoa. 

DISTOMA    RINGERI  vel  PULMONALE.— 

Under  this  name  the  writer  originally  described  in 
1882  a  species  of  fluke,  the  mature  form  of  which 
inhabits  the  human  lung,  where  it  was  first  found  in 
Formosa  by  B.  S.  Ringer  in  1879.  The  ova  of  the 
parasite  are  associated  with  a  peculiar  form  of  re- 
current hajmoptysis,  to  which  the  term  endeinic 
hremoptysis  has  been  applied. 

.Symptoms  and  Pathology. — The  symptoms  of 
disease  associated  with  the  presence  of  the  Distoma 
Ringeri  are  a  slight  cough  ;  the  expectoration  of 
a  characteristic  rusty-brown,  viscid  mucus  ;  and  at 
times  hremoptysis,  slight  or  copious.  The  hemor- 
rhage occurs  at  irregular  intervals  during  many  years. 
The  expectoration  of  rusty  bronchial  mucus  is  per- 
sistent, and  in  this  the  ova  are  readily  discovered 


with  the  microscope.  These  are  pale  brown  liddies 
(jij;  in.  X  ji^in. ),  ovoid,  double-outlined,  operculated 
at  the  broad  end,  and  containing  protoplasmic 
globules  having  very  active  molecular  movements. 
If  the  sputum  is  occasionally  shaken  up  in  fresh  water 
there  is  developed  in  most  of  the  ova,  in  the  course 
of  six  weeks  to  two  months,  an  active  ciliated  embryo 
which  in  time  escapes  by  forcing  back  the  operculum. 
It  may  be  concluded  from  this  that  drinking-water, 
or  a  fresh-water  animal  acting  as  intermediary  host, 
is  the  medium  by  which  the  disease  passes  from  one 
human  subject  to  another.    Sec  Entozoa. 

Recent  observations  have  shown  that  D.  Ringeri 
may  invade  the  brain  and  other  organs  besides  the 
lung.  When  it  affects  the  brain  it  gives  rise  to  a 
form  of  Jacksonian  epilepsy.  The  concurrence  there- 
fore of  endemic  haamoptysis  with  cerebral  symptoms 
should  suggest  the  diagnosis  of  invasion  of  the  brain 
by  this  parasite. 

This  disease  has  hitherto  been  found  only  in  Japan, 
Corea,  and  Formosa,  but  its  distribution  is  probably 
more  extended. 

The  mature  parasite  measures  from  8  to  10  mm. 
by  5  to  6  mm.  It  resides  in  cavities  and  burrows 
connected  with  the  smaller  bronchi,  into  which  it 
discharges  its  ova.  As  many  as  twenty  of  these 
parasites  have  been  found  in  one  case. 

Treatment.  —  Inhalations  of  sulphurous  acid, 
sprays  of  turpentine,  as  well  as  kousso,  quassia,  and 
santonin,  have  been  administered  without  much 
apparent  benefit.  If  the  brain  be  involved  and  if 
there  be  definite  localising  symptoms,  surgical  inter- 
ference is  advisable.  Patrick  Manson. 

DITTRICH'S  PLUGS.  —  Brownish-coloured 
masses  formed  in  the  bronchial  tubes  and  found  in 
the  expectoration  in  cases  of  gangrene  of  the  lung, 
and  of  bronchiectasis.  .Stfi?  Bronchi,  Diseases  of  ; 
and  Lungs,  Gangrene  of. 

DIURESIS  (5id,  through;  and  oupe'co,  I  pass 
water). — A  free  excretion  of  urine,  whether  induced 
naturally  or  artificially.     .SVt,'  DiURHllcs. 

DIURETICS  (Sia,  through;  and  ovpecc,  I  pass 
water). 

Definition.  —  Remedies  wliich  increase  the 
secretion  of  urine. 

Enumeration. — The  following  comprise  the 
most  important  diuretics  :  Water  ;  Milk  ;  salts  of 
Potassium,  Sodium,  and  Lithium  ;  Calomel  ; 
Alcohol,  Nitrous  Ether,  solution  of  Ethyl  Nitrite  ; 
Turpentine,  Juniper,  Copaiba  ;  Cantharides  ;  Digi- 
talis, Strophanthus,  Squill  ;  Caffeine,  Theobromine, 
and  its  compound  with  Salicylic  Acid  and  Sodium 
termed  '  Diuretin  ;  '  Tobacco  ;  Scoparium,  and 
Sparteine.  The  action  of  diuretics  is  often  aided  by 
brisk  purgation,  depletion,  counter-irritation  over 
the  loins,  and  sometimes  by  the  use  of  mercury. 

Action. — The  secretion  of  urine  may  hn  increased 
by  anything  which  raises  the  blood-pressure  through- 
out the  system  generally,  or  in  the  renal  arteries 
locally.  The  systemic  blood-pressure  may  Ije  raised 
by  cold  to  the  surface,  digitalis,  squill,  and  tobacco. 
Digitalis  and  possibly  other  drugs  have  also  a  local 
action  on  the  renal  arteries,  which  are  more  readily 
affected  by  some  drugs  than  other  arteries  in  the 
body.  Nitrous  ether  and  solution  of  ethyl  nitrite 
probably  act  as  diuretics  by  dilating  the  renal 
arteries.  The  exact  mode  of  action  of  the  other 
diuretics  is  not  determined  ;  but  common  salt,  nitrate 
of  potassium,  urates,  and  urea  increase  the  flow  of 
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urine  even  although  the  pressure  in  the  vessels  of  the 
kidney  is  very  low.  It  is  therefore  probable  that 
they,  as  well  as  caffeine,  theobromine,  and  very 
probably  all  bodies  belonging  to  the  xanthin  group, 
stimulate  secretion  by  acting  on  the  nerves  or  secret- 
ing cells  in  the  kidney  itself. 

Uses. — Diuretics  are  employed  to  increase  the 
flow  of  urine,  and  thus  remove  water  or  excrementi- 
tious  products  from  the  body.  They  are  used  in 
cases  of  general  dropsy,  or  of  accumulation  of  fluid 
in  the  peritoneum  or  pleura.  In  febrile  conditions 
they  are  given  to  aid  in  the  elimination  of  waste 
matter.  They  are  also  employed  in  order  to  render 
the  urine  more  watery,  and  thus  prevent  the  deposi- 
tion of  solids  from  it,  and  the  formation  of  calculi  in 
the  kidney  or  bladder,  or  to  redissolve  such  concre- 
tions when  they  are  already  formed.  Digitalis  and 
squill  are  most  useful  in  dropsy  dependent  on  heart- 
disease  ;  the  other  remedies  are  more  effective  in 
dropsy  dependent  on  disease  of  the  kidneys  or  liver. 
The  action  of  digitalis  and  squill  is  greatly  assisted 
by  the  addition  of  a  little  Blue  Pill ;  and  when  the 
kidneys  are  much  congested  or  pressed  upon  from 
without  by  accumulation  of  fluid  in  the  abdominal 
cavity,  diuretics  sometimes  fail  to  act  until  the  con- 
gestion has  been  relieved  by  depletion  from  the  loins 
or  the  use  of  a  brisk  purgative,  and  the  pressure 
removed  by  paracentesis.    See  Dropsy. 

T.  Lauder  Brunton. 

DIZZINESS.— Set;  Vertigo. 

DOCHMIUS  DUODENALIS.— A  synonym 
for  the  Ankylostoma  duodenale.    See  Entozoa. 

DOUCHE  (Fr.).— Definition.— A  jet  of  water 
propelled  against  some  part  of  the  body  through  a 
docfia  or  pipe.  The  size  of  the  jet  of  water,  the 
degree  of  its  impetus,  and  its  temperature  can  all  be 
regulated.  A  douche  differs  from  simple  affusion  in 
its  impact  being  more  local,  and  in  the  force  with 
which  it  is  applied  being  often  greater. 

Application  and  Action. — Douches  of  cold 
and  of  hot  water,  of  vapour,  and  occasionally  of 
gas,  are  employed  ;  but  those  by  far  the  most 
commonly  used,  except  whei'e  there  are  hot  natural 
waters,  are  of  cold  water. 

The  immediate  efi'ect  produced  by  a  cold  douche 
on  those  who  are  unaccustomed  to  it  is  a  feeling  of 
shock,  spasmodic  shortness  of  breathing,  increased 
action  of  the  heart,  and  sometimes  pain  in  the  back 
of  the  head.  Locally  the  first  effect  of  a  douche  is 
to  deaden  the  sensibility  of  the  part  to  which  it  is 
applied  ;  but  if  the  douche  be  powerful  enough, 
reaction  comes  on  in  about  forty  seconds.  The 
reaction  lasts  for  a  time  ;  but  if  the  douche  be  kept 
up  for  three  or  four  minutes,  the  pulse  falls  seven  or 
eight  beats,  the  deadening  of  sensibility  returns,  and 
the  temperature  of  the  part  is  greatly  lowered  ; 
when  the  douche  is  withdrawn,  reaction  again  takes 
place.  This  alternating  effect  increases  the  flow  of 
blood  in  the  part,  and  thus  favours  tissue-changes. 
The  mechanical  efi'ect  of  the  force  with  which  the 
douche  is  applied  must  not  be  overlooked.  In  a 
given  individual  at  a  given  moment  the  amount  and 
kind  of  the  reaction  will  depend  on  the  temperature 
of  the  water,  the  length  of  the  application,  the 
force  and  size  of  the  douche,  and  the  part  of  the 
body  to  which  it  is  applied. 

Diflerent  portions  of  the  body  have  different 
degrees  of  tolerance  of  the  douche.  Thus  the  ex- 
tremities and  the  head  bear  it  better  than  the  chest, 


and  the  chest  somewhat  better  than  the  abdomen  ; 
and  the  posterior  aspect  of  the  body  bears  it  much 
better  than  the  anterior.  Patients  soon  get  accus- 
tomed to  the  cold.  Warm  douches  produce  less 
shock,  and  are  more  easily  borne,  but  they  are, 
comparatively  speaking,  little  employed  in  private 
houses.  An  alternation  of  hot  and  cold  douches, 
known  by  the  name  of  Scotch,  is  a  valuable  means 
of  obtaining  easily  a  great  amount  of  reaction  ;  the 
term  Scotch  douche  seems  to  have  originated  on  the 
Continent,  where  it  was  first  employed  by  a  Savoy 
physician  of  the  eighteenth  century  as  synonymous 
with  the  English  shower-bath,  with  which  he 
became  acquainted  at  Edinburgh. 

The  Aix-doitclie  should  be  mentioned  here,  as  its 
employment  is  not  limited  to  Aix-les-Bains  and  any 
kind  of  hot  water  may  be  used  for  it.  It  is  more 
correctly  termed  douche-ruassage,  and  is  a  combi- 
nation of  douche  and  massage,  consisting  in  the 
methodical  application  by  specially  trained  atten- 
dants of  a  hot  douche,  together  with  manual  massage 
of  the  part  against  which  the  douche  is  directed. 
There  are  various  slightly  different  modes  of  ad- 
ministering the  douche-massage  besides  the  original 
method  employed  at  Aix-les-Bains  ;  thus  the  patient 
may  either  be  seated  on  a  stool  during  the  applica- 
tion, or  be  lying  on  an  inclined  table  ;  treatment 
may  be  applied,  as  usually  at  Aix,  by  two  attendants 
working  at  the  same  time  on  different  parts  of  the 
bodj',  or  the  administration  may  be  confided  to  a 
single  attendant.  The  local  employment  of  the 
douche-massage  is  of  great  service  in  man}'  chronic 
affections  of  the  joints,  but  the  application  should 
be  general  when  it  is  desired  to  obtain  an  effect  on 
some  gouty  or  other  chronic  disordered  state  of  the 
metabolism. 

Under  particular  circumstances  it  may  be  expe- 
dient to  use  a  jet  of  steam,  but  this,  of  course,  must 
be  done  with  caution  ;  and  a  jet  of  carbonic  acid 
has  sometimes  been  made  use  of  for  the  neck  of  the 
uterus  and  the  eye.  Douches  are  sometimes 
applied  locally  to  the  perinEeum,  to  the  vagina,  to 
the  rectum,  and  to  other  parts  ;  the  rectal  douche 
is  called  by  the  French  douche  ascendante,  but  in 
England  the  term  ascending doucIic\%  sometimes  used 
more  vaguely  to  include  perineal  and  other  douches. 
In  a  certain  sense  what  the  English  call  pumping  is 
a  variety  of  the  douche,  and  the  s/iower-bafh  is  in 
reality  merely  a  multiplication  of  fine  douches. 
The  action  of  douches  is  more  or  less  general 
according  to  the  portion  of  the  body  to  which  they 
are  applied.  Thus  the  application  of  a  douche  to 
the  head  has  the  most  general  action,  and  that  to 
the  spine  the  next.  In  either  case  it  is  impossible 
to  limit  it  very  strictly,  and  there  is  a  certain 
amount  of  affusion  besides  the  direct  douche.  A 
douche,  again,  applied  to  one  of  the  extremities 
may  easily  be  localised ;  and  a  douche  may  be 
applied  only  to  one  part  or  to  several  parts  of  the 
body  in  succession. 

Douches  merely  require  a  pipe  with  nozzles  of 
various  sizes  in  connection  with  a  cistern  at  a  certain 
elevation,  or  with  a  pvmiping  machine  ;  they  can 
easily  be  improvised.  Shower-baths  can  be  pro- 
cured with  equal  facility.  A  vapour-douche  can  be 
got  by  attaching  a  pipe  to  a  vessel  of  boiling  water. 
In  the  case  of  fine  douches  used  for  the  eye,  the 
water  is  propelled  with  sufficient  force  by  the  action 
of  a  caoutchouc  bag  worked  by  the  hand.  Carbonic 
acid  is  little  used,  and  only  where  there  is  an 
abundant  natural  supply  of  the  gas. 
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Perhaps  50°  F.  may  he  considered  the  average 
temperature  of  a  cold  douche,  and  its  duration 
varies  from  a  few  seconds  to  a  good  many  minutes. 
The  course  of  douching  will  probaljly  extend  at 
least  over  a  fortnight.  As  to  the  actual  temperature 
of  the  water,  the  sensation  it  produces  in  the  patient 
depends  mostly  on  his  condition.  Thus  water  of 
45°  F.  may  feel  ice-cold  to  one  who  has  just  quitted 
a  hot  bath.  In  like  manner  a  douche  of  slightly 
heated  water  may  appear  quite  warm  when  applied 
to  a  part  cooled  by  a  cold  douche.  The  tempera- 
ture of  a  douche  should  vary  according  to  the  con- 
dition of  the  patient. 

Uses. — As  a  general  rule  we  may  say  that 
douches  are  only  applicable  in  cases  of  clironic 
disease  ;  that  cold  douches  are  most  useful  in  con- 
stitutional diseases  ;  and  that  warm  douches,  and 
the  alternation  of  hot  and  cold  douches,  and  the 
douche-massage  are  most  suitable  in  local  affec- 
tions. 

The  cold  douche,  when  it  is  employed  with  judg- 
ment, is  found  serviceable  in  chlorotic  and  hysterical 
conditions,  in  hysterical  paralysis,  and  in  over- 
sensibility  of  the  skin,  with  tendency  to  catch  cold  ; 
and  it  forms  a  part  of  the  treatment  of  phthisis  at 
many  of  the  sanatoria  for  this  disease.  As  cold 
aflusion  on  the  head  is  very  serviceable  in  infantile 
convulsions,  so  the  application  of  a  douche  of  cold 
water  to  the  head  is  a  calmative  and  hypnotic  in 
some  maniacal  cases.  It  is,  perhaps,  not  so  much 
used  in  this  way  as  formerly,  because  it  has,  like 
the  shower-bath,  come  to  be  considered  a  sort  of 
punishment  to  troublesome  lunatics.  Douches  have 
likewise  been  employed  as  revulsives  in  chronic 
congestion  of  the  liver  iVc. 

Locally,  douches  are  principally  used  in  cases  of 
old  sprains,  in  chronic  rheumatism  or  gouty  thicken- 
ings of  joints,  in  lumbago  and  in  some  neuralgias. 
The  Scotch  and  the  Aix-doiiche  are  far  the  most 
effective  for  the  chronic  articular  troubles  just  alluded 
to.  Douches  might  be  used  more  extensively  in 
private  houses  ;  still,  as  assistance  is  always  re- 
quired by  the  patient,  public  baths  have  advantages 
for  their  application.    See  Baths. 

John  Macpherson. 
F.  Parkes  Weber. 

DRACUNCULUS(,/;<7(««,7////_f,  a  little  dragon). 
See  Ento/.oa. 

DRAINAGE.— Public  Health. 

DRASTICS  (Spao),  I  act).  —  Violent  purgatives. 
The  principal  drastics  are: — Hellebore,  Podophyllin, 
Gamboge,  Elaterin,  .Scammony,  Jalap,  and  Croton 
Oil.    See  Purgatives. 

DREAMS.— .S-.v  Sleep. 

DRIBURG,  in  Westphalia.— Strong  Chaly- 
beate Waters.    See  Mineral  Waters. 

DROITWICH,  In  Worcestershire.  — Common 
Salt  Waters.    5<v  Mineral  Waters. 

DROPSY  (i/'Spwi|/ :  from  BScep,  water;  and 
aspect,  appearance). — Synon.  :    Fr.  Hydropisie  ; 
Ger.  IVassersucht. 

Definition. — Accumulation  of  serous  fluid  in 
the  subcutaneous  cellular  tissue,  or  in  a  serous 
cavity. 

Dropsy  is  known  by  various  other  names,  ac- 
cording to  the  portion  of  the  body  affected.  When 


confined  to  the  subcutaneous  cellular  tissue  it  is 
termed  (vdeiiia  or  anasarca  ;  to  the  peritoneal  cavity, 
ascites.  The  term  is  often  limited  to  these  two 
forms  of  the  disease  ;  and  exudations  similar  to 
that  of  ascites  in  other  cavities  are  termed  liydro- 
pericardiuin,  hydrocephahis,  hydrocele,  hydrops 
ociili,  hydrops  articiiH,  and  hydrothorax  01  pleural 
effusion,  according  as  they  are  contained  in  the 
pericardium,  arachnoid,  tunica  vaginalis,  eye,  joint, 
and  pleural  cavity  respectively. 

Pathology. — The  sole  source  of  the  fluid  in  the 
connective-tissue  spaces  is  the  blood  which  circu- 
lates through  the  capillaries.  The  removal  of  the 
fluid  can  be  eft'ecied  in  two  ways  :  firstly,  by  the 
lymphatics,  and  secondly,  under  special  conditions, 
by  the  blood-vessels  themselves.  Owing  to  the 
extremely  free  anastomosis  between  the  lymphatics, 
an  alteration  of  absorption  by  these  channels  can 
rarely  be  made  responsible  for  an  excessive  accumu- 
lation of  fluid.  We  are  therefore  compelled  in  almost 
all  cases  to  ascribe  the  production  of  dropsy  to  an 
increase  in  the  transudation  of  fluid  from  the  blood- 
vessels. What  are  the  factors  which  influence  this 
transudation  ?  The  capillary-wall  consists  of  a 
single  layer  of  endothelial  cells  in  contact,  but  not  in 
continuity,  at  their  margins.  Fluid  may  pass  from 
one  side  of  this  membrane  to  the  other  in  conse- 
quence either  of  differences  of  pressure  on  the  two 
sides  or  of  differences  of  concentration.  In  the 
first  case  the  movement  of  fluid  will  take  place  by  a 
process  of  filtration,  in  the  second  case  by  one  of 
osmosis.  It  is  also  possible  that  there  may  be  a 
direct  transmission  of  material  across  the  mem- 
brane in  consequence  of  a  secretory  activity  of  the 
endothelial  cells  themselves  ;  but  of  the  existence  of 
such  a  process  we  have  no  evidence. 

We  may  deal  first  with  the  increased  production 
due  to  the  differences  of  concentration.  Wherever 
activity  or  disintegration  of  tissue  is  going  on,  there 
must  be  a  setting-free  of  chemical  substances  in  the 
tissues,  which  will  increase  the  extra-vascular  con- 
centration and  so  tend  to  produce  a  movement  of 
fluid  from  blood-vessel  into  connective-tissue  space. 
Since,  however,  the  endothelial  wall  is,  so  far  as 
we  know,  permeable  to  all  kinds  of  diffusible  sub- 
stances, any  such  difference  of  concentration,  due 
to  local  activity  or  injury,  will  be  a  temporary 
phenomenon,  and  will  tend  to  disappear  in  conse- 
quence of  diffusion  between  blood  and  lymph. 
Hence,  although  this  factor  may  play  some  part  in 
the  causation  of  the  local  oedema  resulting  from 
injury,  it  cannot  be  of  any  great  importance  in  the 
production  of  the  more  enduring  dropsies. 

On  the  other  hand,  the  existence  of  a  circulation 
through  the  blood-vessels  involves  a  constant  dif- 
ference of  pressure  between  the  blood  in  the  vessel 
and  the  fluids  in  the  tissue  outside.  There  will, 
therefore,  always  be  a  tendency  to  the  passage  of 
fluid  outwards  into  the  connective-tissue  spaces, 
the  amount  of  transuded  fluid  depending  on  the 
capillary-pressure,  and  on  the  permeability  of  the 
capillary-wall.  The  normal  balance  between  the 
production  and  absorption  of  tissue-fluid  may  be 
upset  by  an  increase  in  the  capillary-pressure,  or  by 
an  increase  in  the  permeability  of  the  vessel.  The 
relative  importance  of  these  two  factors  varies 
according  to  the  permeability  of  the  vessel  under 
normal  conditions.  In  the  capillaries  of  the  liver, 
for  example,  a  rise  of  pressure  from  20  to  40  mm. 
Hg.  increases  the  transudation  of  lymph  tenfold. 
On  the  other  hand  capillaries  of  the  connective 
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tissue  of  the  skin  and  of  the  limbs  are  very  much 
less  permeable.  The  normal  pressure  in  their 
capillaries  gives  only  a  very  small  transudation  of 
lymph,  and  the  pressure  in  them  may  be  raised  to 
100  mm.  Hg.  without  producing  any  marked 
augmentation  in  the  tissue-fluid.  Thus  ligature  of 
the  femoral  vein  in  a  normal  animal,  or  paralysis 
and  consequent  dilatation  of  the  arteries  of  the  limb, 
causes  only  a  minimal  increase  in  the  production  of 
tissue-fluid.  Were  it  otherwise,  the  mere  assump- 
tion of  the  vertical  position  in  man  would  cause 
oedema  of  the  legs,  in  consequence  of  the  hydro- 
static pressure  of  the  column  of  blood  between  the 
legs  and  the  heart. 

The  permeability  of  a  vessel  is,  however,  so  in- 
timately dependent  on  the  vitality  of  the  cells  com- 
posing its  wall,  that  any  alteration  or  diminution 
in  the  vital  condition  of  these  cells  increases  the 
permeability  of  the  vessel-wall.  Thus  they  may 
be  injured  by  thermal  means  as  by  scalding,  by 
mechanical  means  as  in  the  production  of  a  crush  or 
bruise,  or  by  chemical  means  as  by  the  injection  or 
introduction  of  poisons  into  the  connective  tissues, 
or  into  the  circulating  blood.  Examples  of  this 
last  class  of  agent  are  furnished  by  the  poison  of 
the  bee-sting,  by  the  poison  contained  in  shell-fish, 
which  on  ingestion  give  rise  to  nettle-rash,  or  by 
the  injection  of  turpentine  or  croton  oil,  as  in  the 
experimental  production  of  inflammation.  When 
thus  modified  the  vessels  of  the  limbs  will  react  to 
changes  of  pressure  within  them  in  the  same  way  as 
the  liver-capillaries.  A  slight  increase  of  pressure, 
whether  produced  by  changes  of  position  or  by 
obstruction  to  the  venous  outflow,  increases  at  once 
the  transudation  of  fluid  from  the  vessels  to  such 
an  extent  that  the  absorbents  are  inadequate  for  its 
removal,  and  the  excess  of  fluid  remains  in  and  dis- 
tends the  tissue-spaces,  thus  giving  rise  to  oedema 
or  dropsy. 

We  do  not,  however,  need  the  presence  of  actual 
poisons  for  the  production  of  this  alteration  in  per- 
meability. The  life  of  the  endothelial  cell,  as  of 
all  other  cells  of  the  body,  is  intimately  dependent 
on  the  adequate  and  constant  supply  of  oxygen  and 
food.  Thus  stagnation  of  blood  in  the  vessels, 
whether  produced  by  obstruction  of  artery  or  vein, 
damages  the  vessel-wall  and  increases  its  permea- 
bility. The  same  eff'ect  is  produced  by  the  circula- 
tion of  blood  impoverished  in  its  chief  constituents. 

It  has  already  been  stated  that  ligature  of  the 
femoral  vein  in  a  healthy  animal  is  not  followed  by 
the  production  of  oedema.  If,  however,  the  blood 
has  been  impoverished  by  frequent  and  excessive 
loss  of  blood  before  the  experiment,  ligature  of  the 
femoral  vein  causes  oedematous  swelling  of  the  hind 
limb.  In  the  same  way  the  blood  may  be  rendered 
more  watery,  and  the  capillary-pressure  raised  in  all 
parts  of  the  body  by  the  intra-vascular  injection  of 
large  quantities  of  normal  salt-solution,  without,  in 
the  normal  animal,  giving  rise  to  any  cedema  of  the 
subcutaneous  connective  tissues.  If,  however,  the 
vessels  be  damaged  by  the  previous  injection  of  a 
solution  of  arsenic,  widespread  cedema  of  the  skin 
is  the  result. 

We  thus  see  that  for  the  production  of  the  ordinary 
dropsy  of  the  subcutaneous  tissues  there  must  always 
be  some  alteration  of  the  vessel-wall.  This  altera- 
tion may  be  primary,  and  the  sole  cause  of  the  in- 
creased transudation  of  fluid  under  the  normal 
capillary-pressure,  or  it  may  be  secondary  to  some 
factor,  which  is  at  the  same  time  responsible  for  an 


increased  pressure  within  the  blood-vessels.  In 
many  cases  these  changes  are  assisted  by  an  altera- 
tion in  the  composition  of  the  blood  itself,  render- 
ing the  transudation  of  its  fluid  parts  more  easy. 

We  are  now  in  a  condition  to  see  how  far  these 
three  factors  are  involved  in  the  production  of  the 
various  forms  of  dropsy  known  clinically. 

Local  Venous  Obstruction.  —  A  frequent 
cause  of  a  localised  dropsy  is  the  existence  of  some 
obstruction  to  venous  outflow  from  the  part.  Thus 
cedema  of  one  leg  may  be  produced  hy  a  growth 
pressing  on  the  femoral  vein,  or  by  the  occurrence 
of  thrombosis  in  the  vein  itself.  Simple  aseptic 
ligature  of  the  femoral  vein  in  man  may  not  cause 
dropsy.  In  most  cases  of  venous  obstruction,  how- 
ever, the  capillary  vessels  are  altered  in  consequence 
of  the  long  stagnation  of  blood  within  them,  or  in 
consequence  of  the  general  malnutrition  of  the  indi- 
vidual. The  very  production  of  thrombosis  in  a 
vessel  postulates  the  existence  of  some  deviation 
from  the  normal  of  the  endothelial  lining  of  the 
vessel,  or  the  presence  of  poisonous  substances  in  the 
blood. 

General  Venous  Obstruction. —The  com- 
monest form  of  so-called  mechanical  dropsy  is  that  as- 
sociated with  uncompensated  heart-disease.  In  this 
case,  owing  to  the  incomplete  action  of  the  cardiac 
pump,  the  blood  tends  to  accumulate  on  the  venous 
side  of  the  heart.  The  pressure  in  the  arteries  is  appa- 
rently low,  while  that  in  the  large  veins  is  increased. 
It  has  been  very  generally  assumed  that  this  high 
venous  pressure  is  responsible  for  the  production  of 
the  dropsy  in  heart-disease.  This  assumption  is 
certainly  true  for  the  organs,  such  as  the  liver,  which 
drain  directly  into  the  big  venous  trunks  near  the 
heart,  but  it  is  very  doubtful  whether  the  pressure 
in  the  capillaries  of  the  limbs  is  any  higher  than 
under  normal  circumstances.  What  is  altered  in 
such  cases  is  the  rate  of  circulation  of  the  blood 
through  the  vessels,  and  it  is  the  stagnation  of  blood 
rather  than  its  increased  pressure  which  must  be 
made  primarily  responsible  for  the  cedema  that 
occurs  in  such  cases.  The  diminution  in  vitality 
and  consequent  increased  permeability  of  the  capil- 
laries render  them  unable  to  withstand  the  variations 
in  pressure  that  occur  in  the  normal  life  of  the  indi- 
vidual, and  the  mere  increase  in  hydrostatic  pres- 
sure, such  as  is  caused  by  a  dependent  position  of  a 
limb,  suffices  to  cause  dropsy  of  that  limb.  The 
treatment  of  such  a  condition  is  obviously  the  treat- 
ment of  its  exciting  cause,  namely,  the  stagnation  of 
the  circulation.  Relieve  the  heart  by  bleeding, 
paracentesis,  or  administration  of  digitalis,  or 
strengthen  the  heart-muscle  by  the  use  of  the  latter 
drug  or  by  graduated  exercise,  and  the  venous 
congestion  will  disappear  and  the  capillary-wall  be 
quickly  restored  to  a  normal  condition. 

Toxic  CEdema. — Under  this  heading  we  may, 
with  some  justification,  group  cases  of  universal 
dropsy  which  are  associated  in  many  cases  with  renal 
disease,  especially  with  acute  or  subacute  parenchy- 
matous nephritis.  The  type  of  Bright's  disease 
attended  with  renal  cirrhosis,  or  small  contracted 
kidney,  does  not  primarily  give  rise  to  oedema,  any 
dropsy  which  may  occur  in  the  course  of  this  disorder 
being  dependent  on  changes  in  the  heart,  secondary 
to  the  contracted  kidney.  In  those  cases  of  Bright's 
disease  which  are  associated  with  general  dropsy, 
we  find  both  blood  and  dropsical  fluid  poor  in  solids. 
The  impoverishment  of  the  blood  has  been  ascribed 
by  some  authors  to  the  loss  of  albumen  by  the  urine, 
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but  it  is  evident  that  such  a  loss  could  be  easily 
made  good  in  the  ibod,  and  the  hydremia  cannot 
be  due  to  the  abnormal  output  of  a  few  grammes  of 
proteid per  diciit.  We  must  assume  either  that  there 
is  a  general  toxremia,  due  to  the  deficient  excretion 
of  toxic  bodies  in  the  urine,  causing  an  undue  permea- 
bility of  the  vessel-wall,  or,  more  probably,  that 
both  the  renal  and  vascular  changes  are  the  simul- 
taneous results  of  some  morbid  metabolism  and 
consequent  auto-intoxication. 

Under  the  same  heading  of  toxic  cedemas  we  may 
place  the  severe  cases  of  urticaria  attended  by  general 
oedema  which  sometimes  result  from  the  ingestion 
of  poisonous  shell-fish.  In  milder  cases  of  urticaria 
the  increased  susceptibility  of  the  vessel-wall  is 
shown  by  the  wheals  which  may  be  produced  by  slight 
local  irritation. 

Inflammatory  CEdema. — In  this  form  the 
increased  transudation  from  the  vessels  is  due  in 
great  part  to  the  alteration  in  the  vessel-wall  excited 
by  mechanical  violence,  by  the  presence  of  poisons, 
bacterial  or  otherwise,  or  by  the  action  of  the  pro- 
ducts of  tissue-disintegration  consequent  on  local 
necrosis. 

CEdema  due  to  Lymphatic  Obstruction. 

The  only  form  of  dropsy  which  we  know  to  be 
associated  with  lymphatic  obstruction  is  that  occur- 
ring in  elephantiasis.  This  type  is  of  very  slow 
production,  and  is  associated  with  increased  growth 
of  connective-tissue,  so  that  the  hypertrophy  of  the 
connective-tissue  is  the  most  prominent  factor  in  the 
enlargement  of  the  limb  found  in  such  cases. 

Dropsy  in  Serous  Cavities.  —  Although 
developed  apart  and  anatomically  separate  from  the 
lymphatic  system,  the  serous  cavities  may  be  regarded 
from  the  physiological  standpoint  as  great  lymph- 
spaces,  since  both  dissolved  and  suspended  material 
can  be  absorbed  from  these  cavities  into  the  lym- 
phatics with  extreme  ease  and  rapidity.  Here,  as 
in  the  general  connective-tissue  of  the  body,  the  pro- 
duction of  effusion  depends  on  an  upset  of  the 
normal  balance  between  production  and  absorption 
of  the  serous  fluid.  Here,  also,  the  chief  responsible 
factor  is  in  almost  all  cases  an  increased  transuda- 
tion. Owing  to  the  great  permeability  of  the  vessels 
of  the  intestines  and  liver,  simple  mechanical  ob- 
struction of  veins  probably  plays  a  greater  part  in 
the  causation  of  ascites  than  it  does  in  other  regions 
of  the  body.  Moreover,  owing  to  the  same  factor, 
the  effused  fluid  will  be  usually  richer  in  proteids 
than  that  found  in  other  parts  of  the  body.  A 
common  cause  of  ascites  is  obstruction  of  the  portal 
vein,  due  either,  as  in  cirrhosis  of  the  liver,  to  con- 
striction of  its  hepatic  branches  by  the  contracting 
connective  tissue,  or  to  the  pressure  of  growths  or 
inflammatory  exudation  on  the  trunk  of  the  vein 
itself.  Even  in  cirrhosis,  however,  we  generally 
find  some  sign  of  inflammatory  changes  in  the 
peritoneum,  and  therefore  probably  also  of  the 
blood-vessels,  in  addition  to  the  portal  obstruction. 
In  uncompensated  heart-disease  two  factors  wil 
concur  in  increasing  the  peritoneal  fluid,  i.e.  the 
greatly  increased  lymph-production  in  the  liver,  re 
suiting  from  the  high  pressure  in  the  inferior  vena 
cava,  and  the  olistruction  to  the  flow  from  the  thora- 
cic duct  into  the  great  veins.  The  forms  of  ascites 
which  are  associated  with  changes  in  the  peritoneum, 
such  as  tuberculosis  or  cancer  of  the  peritoneum, 
must  be  placed  in  the  class  of  inflammatory  cedemas, 
although  the  changes  in  the  sub-peritoneal  tissue 
probably  hinder  at  the  same  time  the  normal  ab- 


sorption of  the  efl'used  fluid  by  way  of  the  lym- 
phatics. 

Eftusion  into  the  pleural  cavities  is  found  in  heart- 
disease  as  well  as  in  inflammatory  conditions  of  the 
pleurte.  In  the  normal  animal  it  is  impossible, 
experimentally,  either  by  means  of  hydremic  ple- 
thora or  by  venous  obstruction  to  produce  effusion 
into  these  cavities,  although  these  same  measures 
may  cause  at  once  a  rapid  and  even  fatal  effusion, 
if  the  pleura  and  underlying  vessels  have  been 
injured  in  any  way.  It  is  probable,  therefore, 
that  in  the  pleurisy  of  heart-disease  the  first  essential 
is  some  injury  of  the  vascular  wall,  in  consequence 
of  the  deficient  renewal  of  blood,  the  high  pressure 
in  the  veins  near  the  heart  playing  only  a  secondary 
part.  The  fluid  which  exudes  into  the  serous  cavi- 
ties from  the  blood-vessels  is,  in  the  peritoneum  and 
pleura,  removed,  at  least  in  part,  by  a  pumping 
action  in  the  movements  of  respiration.  The  central 
tendon  of  the  diaphragm  contains  spaces,  the  walls 
of  which  are  alternately  drawn  apart  and  pushed 
together  during  its  ascent  and  descent.  Their  sepa- 
ration draws  up  lymph  from  the  abdominal  cavity, 
and  their  compression  forces  it  onwards  through  the 
lymphatic  vessels.  The  same  thing  occurs  in  the 
costal  pleura,  during  the  respiratory  expansion  and 
contraction  of  the  chest. 

Hence  the  mere  existence  of  a  large  pleural  or 
peritoneal  effusion  tends,  by  obliterating  these  spaces, 
to  prevent  its  own  absorption,  and  it  is  often  found 
that  the  removal  by  paracentesis  of  part  of  the 
fluid  enables  the  rest  of  the  effusion  to  be  absorbed 
by  the  natural  ways. 

Effusion  of  fluid  into  the  pleural  and  peritoneal 
cavities  is  of  frequent  occurrence  in  Bright's  disease, 
associated  with  albuminuria.  Its  causation  is  pro- 
bably the  same  as  that  of  the  general  subcutaneous 
oedema  which  is  present  at  the  same  time. 

E.  H.  Starling. 

DROPSY,  Treatment  of.— The  first  thing  to 
be  considered  in  the  treatment  of  dropsy  is  the  re- 
moval of  its  cause,  if  this  be  at  all  possible.  Where 
it  is  due  to  obstruction  of  a  vein  we  must  hinder,  as 
much  as  possible,  the  accumulation  of  fluid  in  the 
vein,  by  preventing  the  part  from  remaining  in  a 
dependent  position,  while  at  the  same  time  we  try 
to  aid  the  absorption  of  fluid  by  the  lymphatics  by 
gentle  upward  friction.  Where  it  is  due  to  obstruc- 
tion of  the  circulation  in  the  lungs,  we  must  diminish, 
as  far  as  possible,  all  obstruction  to  the  pulmonary 
circulation  by  inhalations,  emetics,  and  expectorants, 
pushed  if  necessary  so  far  as  to  cause  nausea  or  even 
vomiting.  Where  the  obstruction  is  due  to  dilata- 
tion or  valvular  disease  of  the  heart,  we  must  lessen 
the  work  the  heart  has  to  do,  and  insist  in  bad  cases 
on  absolute  rest  in  bed  or  on  a  couch,  in  which  the 
patient's  position  can  be  altered,  but  which  he  should 
not  leave.  An  absolute  milk-diet,  like  that  used  in 
typhoid  fever,  is  often  of  the  greatest  possible  service, 
if  it  can  be  borne.  At  the  same  time  we  should  aid 
the  heart  to  contract  more  powerfully  by  the  use  of 
cardiac  stimulants,  such  as  alcohol  and  digitalis. 
Digitalis  probably  has  a  threefold  action  in  cardiac 
dropsy,  by  strengthening  the  heart,  by  contracting 
the  vessels,  and  by  stimulating  the  kidneys.  It 
strengthens  at  the  same  time  that  it  slows  the  cardiac 
pulsations,  and  by  making  the  heart  contract  more 
powerfully  it  keeps  up  the  onward  current  of  the 
blood  more  efficiently,  and  at  the  same  time  lessens 
the  dilatation  which  tends  to  render  the  valves 

E  E  2 


420     DROPSY,  TREATMENT  OF 


DROWNING,  DEATH  BY 


incompetent.  Besides  its  effect  on  the  lieai  t,  digitalis 
has  also  an  action  on  the  vessels,  causing  the  arterioles 
to  contract,  and  probably  reducing  the  dropsy  in 
this  way.  For  the  contraction  of  the  arterioles 
produced  by  digitalis  is  exactly  the  converse  of  the 
condition  which  occurs  after  division  of  the  vaso- 
motor nerves,  and  which,  as  we  have  seen,  produces 
dropsy  whenever  any  obstruction  of  the  circulation 
exists.  It  is  not  known  at  present  whether  digitalis 
also  causes  increased  absorption,  but  it  seems  highly 
probable  that  it  does  so,  because  we  know  that  it 
stimulates  the  vaso-motor  centre,  and  stimulation  of 
this  part  of  the  nervous  system  has  been  shown  by 
Goltz  to  increase  greatly  the  rapidity  of  absorption 
from  the  lymph-sac  of  the  frog.  In  addition  to  this 
action  of  the  heart  and  vessels  generally,  digitalis 
possesses  a  specific  action  upon  the  vessels  of  the 
kidney.  It  is  a  powerful  diuretic,  and  by  thus 
lessening  the  amount  of  water  in  the  blood  it  will  tend 
to  increase  the  absorption  of  serous  fluid  either  from 
the  cellular  tissue  or  serous  cavities.  When  digitalis 
alone  does  not  succeed,  the  addition  of  squill  and  of 
a  small  quantity  of  Blue  Pill  frequently  increases  its 
efficacy.  Digitalis  succeeds  best  in  dropsy  caused 
by  valvular  disease  or  dilatation  of  the  heart. 
Sometimes  strophanthus,  convallaria,  or  Adonis 
vernalis  may  succeed  when  digitalis  fails  ;  but  in 
general  digitalis  is  best.  It  is  not  so  useful  in  dropsy 
arising  from  renal  disease,  and  here  other  diuretics 
are  preferable.  One  of  the  best  is  spirit  of  juniper, 
given  either  as  a  mixture  or  in  the  form  of  "  Hol- 
lands "  gin.  Spirit  of  nitrous  ether,  nitre,  bitartrate 
of  potassium,  and  scoparium  are  useful  in  all  forms 
of  dropsy.  Caffeine  is  sometimes  very  useful.  Theo- 
bromine, the  active  principle  of  cocoa,  seems  also  to 
be  useful  (see  Diuretics).  Copaiba  occasionally 
succeeds  where  other  diuretics  fail.  It  seems  to  be 
most  successful  in  dropsy  due  to  cirrhosis  of  the  liver. 
Hydragogue  cathartics,  such  as  compound  jalap 
powder,  elaterin,  &c. ,  which  cause  copious  watery 
secretion  from  the  intestines,  employed  judiciously, 
supplement  the  action  of  diuretics,  and  relieve  or 
remove  dropsy  by  removing  water  from  the  body, 
as  well  as  altering  its  nutrition.  Calomel  seems 
to  have  an  almost  specific  diuretic  action,  and  is 
useful  either  alone  or  in  combination  with  other 
diuretics  or  purgatives.  In  some  cases  of  Bright's 
disease  considerable  relief  has  been  obtained  by  the 
profuse  sweating  induced  by  vapour-baths,  hot-air 
baths,  jaborandi,  or  pilocarpine.  When  the  dropsy 
does  not  yield  to  other  remedies,  the  fluid  must 
be  removed  by  paracentesis  in  the  case  of  serous 
cavities,  and  by  small  superficial  incisions,  with 
strict  antiseptic  precautions,  in  the  case  of  the  limbs. 

T.  Lauder  Brunton. 

DROWNING,  Death  by. — Drowning  isamode 
of  death  from  asphyxia,  caused  by  submersion  of  the 
mouth  and  nostrils  in  a  liquid  medium,  so  that  access 
of  air  to  the  lungs  is  cut  off  until  death  takes  place. 
The  effects  upon  the  lungs  of  asphyxia  thus  produced 
differ  from  those  which  occur  in  other  forms  of 
asphyxial  death,  such  as  hanging  and  strangulation. 
In  the  one  case  the  access  of  air  is  simply  cut  off ; 
in  the  other,  the  inspiration  of  an  irrespirable  medium 
is  superadded ;  the  ensuing  changes  in  the  air- 
passages  and  lungs  constitute  most  valuable  pasi- 
mortem  indications  of  death  from  drowning.  Death 
may  take  place  in  water  and  yet  not  by  drowning. 
Syncope,  or  shock  from  the  head  or  abdomen 
striking  against   some   hard   solid   body   at  the 


moment  of  submersion,  may  suddenly  cause  death. 
In  such  cases  no  attempts  at  respiration  are  made 
while  under  water,  and  therefore  none  of  it  is  drawn 
into  the  lungs. 

The  specific  gravity  of  the  human  body  is  slightly 
greater  than  that  of  water,  so  that  an  individual  who 
falls  into  deep  water  tends  to  sink.  The  involuntar}- 
movements  of  the  limbs,  made  in  attempts  at  self- 
rescue,  are  sufficient,  however,. to  bring  the  body,  at 
least  momentarily,  to  the  surface,  when  air  along 
with  water  is  forcibly  drawn  into  the  lungs. 
Sooner  or  later,  according  to  the  strength  and  the 
natatory  power  of  the  victim,  the  body  is  again  sub- 
merged. In  fatal  cases  this  alternation  may  be  re- 
peated several  times  before  the  body  finally  sinks. 
The  submergence  is  then  permanent  until  the  gases 
of  putrefaction  accumulate  in  sufficient  amount  to 
make  the  specific  gravity  of  the  body  less  than  that 
of  the  medium  in  which  it  lies.  This  usually 
occurs  within  a  week,  when  the  body  again  comes 
to  the  surface.  The  bodies  of  men,  unless  there  is 
excess  of  abdominal  fat,  float  in  the  prone  posture 
with  the  head  and  limbs  below  the  water  level.  The 
bodies  of  women,  on  account  of  the  adipose  tissue 
of  the  breasts  and  abdomen,  float  in  the  recumbent 
posture. 

Post-mortem  appearances. — If  the  body  be  ex- 
amined a  few  hours  after  death,  there  is,  as  a  rule, 
little  difficulty  in  determining  whether  death  was 
due  to  drowning  or  not.  On  the  other  hand,  when 
the  body  has  remained  in  the  water  until  putrefactive 
processes  are  in  progress,  the  difficulty  may  be 
insuperable. 

ExternaUy. — The  surface  is  pallid,  the  face 
appears  tranquil,  the  eyes  and  mouth  being  partly 
open.  The  skin  often  has  the  appearance  known 
as  goose-skin,  and,  if  the  body  has  lain  upwards  of 
twelve  hours  in  the  water,  that  of  the  hands  and 
feet  is  sodden  by  imbibition.  The  most  important 
external  sign  is  the  presence  on  the  mouth  and 
nostrils  of  a  fine  froth  (possibly  blood-stained),  com- 
posed of  air,  mucus,  and  the  medium  in  which 
drowning  took  place  ;  if  the  body  remains  three  or 
four  days  in  water,  the  froth  disappears.  Excep- 
tionally, fragments  of  weeds,  or  other  small  objects, 
may  be  found  tightly  grasped  in  the  hands. 

InternaUy.  —  On  opening  the  thorax  the  lungs, 
grey  in  colour,  with  reddish  staining,  are  seen  to  be 
very  voluminous,  a  condition  known  as  ballooning, 
partly  due  to  infiltration  of  the  lung-tissue  with 
some  of  the  medium  in  which  drowning  took  place, 
and  partly  to  true  cedema.  The  lung-substance  is 
inelastic  and  pits  on  pressure.  On  section,  fluid 
and  froth,  resembling  that  found  on  the  lips,  exude 
from  the  di\-ided  air-passages.  Minute  sub-pleural 
hjemorrhages  are  not  infrequently  present,  and  the 
pleural  cavities  may  contain  fluid.  The  stomach 
often  contains  water  or  other  liquid  which  was 
involuntarily  swallowed  during  attempts  at  respira- 
tion. Occasionally,  some  of  this  fluid  is  forced  by 
vital  action  into  the  intestines.  With  one  excep- 
tion, the  I'emaining  appearances  are  those  met  with 
after  death  from  asph\-xia.  The  exception  is  con- 
stituted by  the  blood,  which  is  not  only  dark- 
coloured  and  fluid,  as  is  usual  after  death  from 
asphyxia,  but  is  also  diluted  by  the  imbibition  of 
water  from  the  stomach  and  lungs.  The  duration 
of  submersion  which  is  compatible  with  resuscitation 
is  variable  and  is  to  some  extent  dependent  upon 
subsequent  events.  In  recent  cases,  if  eflicient 
treatment,  with  all  accessories  such  as  hot  baths  and 
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blankets,  is  commenced  immediately  after  the  body 
is  withdrawn  from  the  water,  recovery  is  possiljle 
after  five  minutes'  submersion  ;  with  less  favourable 
conditions,  two  minutes  may  be  regarded  as  the 
limit.  The  exceptional  occurrence  of  total  in- 
sensibility from  syncope,  or  shock  at  the  moment 
of  svibmersion,  tends  to  prolong  the  recovefy-limit 
because,  no  attempts  at  breathing  being  made,  water 
is  not  drawn  into  the  lungs,  which  therefore  do  not 
become  sodden  and  inelastic ;  consequently  they  more 
readily  respond  to  the  stimulusof  artificial  respiration. 

In  England  and  Wales  during  the  decennium  18S9 
to  1 898  the  total  number  of  deaths  from  drowning 
was  32,151.  Of  these  26,203  were  accidental  !  5>740 
were  suicidal  ;  and  168  were  homicidal. 

Treatment. — The  treatment  of  the  drowned 
consists  firstly  in  removing  as  much  as  possible  of 
the  frothy  fluid  from  the  air-passages,  and  secondly 
in  supplying  air  by  artificial  respiration,  together 
with  the  application  of  means  to  counteract  the 
abstraction  of  body-heat. 

To  remove  the  frothy  fluid  it  is  not  sufficient  to 
turn  the  body  on  the  face  for  a  few  seconds  and 
then  to  press  on  the  back  as  is  sometimes  advised, 
as  the  frothy  fluid  can  only  be  squeezed  out  in  small 
quantities,  and  until  this  is  efficiently  removed  only 
a  small  amount  of  air  can  be  introduced.  The 
patient  should  be  placed  on  his  face,  a  procedure 
generally  followed  by  the  escape  of  a  large  quantity 
of  fluid  from  the  stomach  and  a  small  amount  from 
the  lungs.  On  replacing  the  patient  on  his  side, 
preferably  the  right  side,  a  small  amount  of  air 
takes  the  place  of  the  fluid  which  has  been  expelled. 
The  body  should  be  then  again  rolled  over  on  to 
the  face  and  the  back  pressed  upon,  when  more 
fluid  comes  away  to  be  replaced  liy  more  air  as  the 
lateral  position  is  again  resumed.  This  procedure 
must  l)e  repeated  many  times.  Bowles  considers  it 
dangerous  to  change  the  side  acted  upon,  as  the 
fluid  in  the  still  loaded  lower  lung  will  gravitate 
into  the  opposite  side  if  the  lung  containing  it  be 
placed  uppermost,  and  entering  the  then  lower  and 
clearer  lung  will  be  churned  afresh  into  foam  by  the 
ingoing  air.  Long  and  steady  persistence  is  essen- 
tial. During  this  process  a  partial  use  of  Silvester's 
method  is  of  service,  that  is,  the  extension  of  the 
upper  arm  while  the  body  is  in  the  lateral  position, 
although,  as  above  stated,  the  side  should  never  be 
changed. 

When  the  smallest  sign  of  spontaneous  respiratory 
movement  is  observed,  the  artificial  respiration  may 
be  discontinued,  though  the  patient  must  be  care- 
fully watched  to  see  whether  the  automatic  move- 
ments increase  in  force. 

If  assistance  be  available,  other  measures  should 
be  simultaneously  adopted.  The  wet  clothes  should 
be  removed  and  the  body  wrapped  in  warm  dry 
clothes  obtained  from  bystanders,  pending  the 
arrival  of  warm  blankets,  hot  bottles  or  bricks  from 
the  nearest  house.  Assiduous  friction  of  the  ex- 
tremities from  below  upwards,  and  the  administra- 
tion of  stimulants  per  rccluin,  and  of  strychnine 
hypodermically,  should  not  be  neglected.  Sec 
Artificial  Respiration  ;  and  RESuscrrATioN. 

J.  Dixon  Mann. 

DROWSINESS. —Inclination  to  sleep.  Sec 
Sleep,  Disorders  of. 

DRUG-ERUPTIONS.-Synon.  :  Dermatitis 
niedieamcntosa. 

Many  medicines  produce  various  eruptions  or 


discolcjurations  of  the  skin,  owing  to  idiosyncrasy, 
irritability  of  the  gastro-intestinal  mucous  membrane, 
or  defective  power  of  elimination  on  the  part  of  the 
patient  ;  or  from  the  largeness  of  the  dose  or  long- 
continued  administration  of  the  drug. 

These  toxic  lesions  may  be  divided  into  three 
classes: — (i)  Those  inflammatory  eruptions  which 
are  special  to  the  drug,  such  as  the  agminated  pus- 
tular eruptions  produced  by  compounds  of  bromine 
or  iodine  {see  Iodism).  (2)  Various  inflammatory 
eruptions  not  distinctive  in  themselves,  their  nature 
being  only  recognisable  from  the  surrounding 
circumstances.  (3)  Discolotiratioiis  of  the  skin,  such 
as  are  produced  by  arsenic  and  nitrate  of  silver. 
See  Pigmentary  Diseases  of  the  Skin. 

The  great  bulk  of  medicinal  eruptions  are  either 
erythematous  or  urticarial,  but  the  kind  of  eruption 
produced  by  the  same  drug  often  varies  according 
to  the  individual  who  takes  it.  With  the  exception 
of  the  special  eruptions  due  to  iodides  and  bromides, 
the  lesions  are  probably  due  to  irritation  of  the  gastro- 
intestinal mucous  membrane  acting  reflexly  on  the 
vascular  nerves  of  the  skin  ;  for  in  many  instances 
the  dose  has  been  too  small,  and  the  eruption  has 
followed  too  quickly  on  the  ingestion  of  the  drug, 
for  the  rash  to  be  due  to  the  absorption  and  circula- 
tion of  the  substance  itself.  In  some  instances  a 
direct  toxic  action  on  the  vaso-motor  nerves,  central 
or  peripheral,  is  probable.  With  the  exception  ot 
the  special  bromide-  and  iodide-eruptions,  the 
diagnosis  cannot  be  made  from  the  aspect  of  the 
rash.  The  following  lists  do  not  pretend  to  be 
quite  complete,  but  represent  all  the  chief  eruptions 
and  the  drugs  which  produce  them  after  absorp- 
tion :  — 

Local  effects  from  the  application  of  drugs  to  the 
sound  skin  arc  described  under  Dermatitis 
Venenata. 

List  of  Drugs  and  of  the  Rashes 
which  they  produce. 

Antijihrin  [Acetanilide). — A  slate-coloured  an- 
remia,  simulating  venous  cyanosis,  but  probably 
due  to  a  dyeing  effect  as  in  aniline-poisoning. 
Exalgin  and  monobrom-acetanilide  have  produced 
a  similar  effect — usually  from  large  doses. 

Aiitipyrine  (Phenazone). — Erythema,  morbilli- 
form, is  the  most  common,  but  it  may  be  scarlatini- 
form,  diffuse,  patchy  or  acuminate  papules.  Urti- 
carial, purpuric,  and  less  often  vesicular  and  bul- 
lous eruptions.  It  is  sometimes  localised,  e.g.  on  the 
back  of  the  hands. 

Arsenic.  —  Erythema — diffuse  and  erysipelas-like, 
papular,  acuminate  or  morbilliform,  less  often 
scarlatiniform  ;  and  urticaria,  vesicles,  pustules, 
herpes  zoster,  furuncles,  and  gangrene,  keratosis 
palma;  et  plantce,  general  sepia  pigmentation. 

Belladonna. — Erythema — diffuse,  scarlatiniform 
or  patchy. 

Benzoate  of  sodium. — Erythema— patchy  and 
papular — rare. 

Bo)  ax. — A  scaly  eruption  like  psoriasis — Eczema  ? 
A  peculiar  dryness  of  the  skin  and  mucous  mem- 
brane, and  sometimes  shedding  of  the  hair. 

Boric  acid. — Erythema,  followed  by  vesicles. 

Bromine-compounds.  —  Pustular,  erythematous, 
urticarial,  bullous  and  squamous,  in  the  same  order 
of  frec[uency. 

The  majority  are  pustular.  These  may  be 
discrete  and  are  then  acneiform  or  furuncular,  or 
they  may  be  confluent  and  then  anthracoid,  but 
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are  soft  instead  of  brawny,  and  the  process  is 
superficial  and  largely  epithelial,  and  seldom  scars. 
These  agminated  pustules  on  a  soft  raised  red  base 
are  very  characteristic  and  recognisable  even  with- 
out a  history  of  administration  of  bromide.  Although 
usually  due  to  large  doses  or  to  long-continued 
administration,  very  small  doses  may  produce  this 
form  in  infants  and  in  patients  with  renal  or  heart- 
disease  interfering  with  elimination,  and  it  continues 
to  come  out  for  days  or  even  weeks  after  the  drug 
has  been  stopped.  It  has  a  predilection  for  scar- 
tissue,  and  may  be  produced  in  suckling  infants 
whose  mothers  are  taking  the  drug.  Arsenic  is  to 
some  extent  proph)-Iactic  and  hastens  involution. 
Intestinal  disinfectants,  such  as  salol  and  ^-naph- 
thol,  are  also  said  to  have  a  prophylactic  efl'ect. 

Can7iabis  Indica. — Vesicles  (one  case). 

Caniharides. — Erythema. 

Capsiciii)!.  — Erythema—  general  papulo-vesicular 
eruption  (one  case). 

ChinoUu. — Erythema,  when  given  in  typhoid 
fever  (six  out  of  twenty  cases). 

Chloral  hydrate. — Erythema — dusk3'-red,  diffuse, 
patchy,  papular,  and  scarlatiniform,  involving  oral 
and  pharyngeal  mucous  membrane ;  urticaria, 
vesicles,  bullre,  purpura,  shedding  of  nails,  axillary 
abscesses,  and  persistent  high  temperature.  In 
rare  cases  vesiculation  and  deep  ulceration  over 
points  of  pressure. 

Chloralainide. — Scarlatiniform  erythema  (one 
case). 

Chlorate  of  potassium. — Erythema — papular  ; 
discolouration,  bluish  or  icteric. 

Chloroform-inhalation. — Purpura. 

Cod-liver  oil. — Vesicular,  pustular  (one  case  of 
each). 

Codeine. — Erythema — general. 

Copaiba. — Erythema — diffuse,  patchy,  or  scarla- 
tiniform ;  miliary  papules,  petechia,  vesicles,  bullae, 
urticaria. 

Ctibebs. — Erythema — papular,  miliary,  or  mor- 
billiform. 

Digitalis. — Erythema — scarlatiniform,  papular  ; 
universal  erythema,  followed  by  urticaria  in  huge 
plaques,  complete  shedding  of  skin,  hair,  nails. 

Dtilcamara.  — Erythema,  urticaria. 

Ergot. — Erythema,  petechix,  vesicles,  buUre,  pus- 
tules, boils  ;  loss  of  scalp-hair  and  nails. 

Guarana. — Urticaria  (one  case). 

Guaiaciiip.  Erythema — miliary. 

lodine-compotDids.  — Pustular,  vesicular  or  bullous, 
purpuric,  erythematous  and  urticarial,  anthracoid, 
gangrenous,  sarcoma-like,  vegetating,  and  subcu- 
taneous infiltrations.  The  pustular  are  the  most 
common,  and  may  be  discrete  or  confluent,  like 
bromide-eruptions,  but  tend  more  to  be  bullous  than 
their  bromide-analogues.  Many  are  only  apparently 
Ixillous,  being  solid  when  pricked.  Tumours  like 
sarcoma  are  on  record  ;  in  one  case  ending  fatally, 
generalised  sarcomata  were  simulated.  The  no- 
dules are  apt  to  break  down  into  ulcers.  Like  those 
due  to  bromide  the  lesions  continue  to  appear  for 
some  time  after  the  drug  has  been  stopped,  and  the 
eruptions  have  appeared  in  suckling  infants. 
Renal  and  cardiac  disease  are  also  predisposing 
factors. 

Iodoform. — Erythema,  urticaria,  and  purpura 
occur  after  absorption,  and  vesicular  eruptions  like 
severe  eczema  often  ensue  when  iodoform  is  applied 
to  the  sound  skin  of  predisposed  persons. 

Lactophenine.  — Large  erythematous  plaques. 


Merc2t7y. — Erythema  sometimes  simulating  ery- 
sipelas after  ingestion  ;  scarlatiniform  after  injection 
of  calomel  ;  bullous  after  an  intra-uterine  injection  ; 
pityriasis  rubra  after  inunctions,  are  examples  of 
eruptions  from  different  modes  of  administration  ; 
vesico-pustules,  urticaria,  purpura,  and  ulceration  are 
other  forms  which  have  been  observed. 

Morphine. — Erythema — usually  morbilliform  with 
severe  itching  and  pricking,  also  scarlatiniform  and 
conically  papular  or  papulo-vesicular  (only  one 
case,  after  hypodermic  injection,  and  that  scarlatini- 
form). 

Phenacetin.  —  Erythema  —  acuminate  and  flat 
papules  (rare). 

Pliosplioric  acid. — Pemphigoid  bullje  (rare). 

Phosphorus.  —  Bullae,  purpura,  icterus,  but  only  in 
poisonous  dose. 

Quinine. — Erythema — diffuse,  patchy,  or  scarla- 
tiniform, morbilliform  or  acuminate  papules,  urti- 
caria, vesicles,  bullae.  Fractions  of  a  grain  will 
produce  an  eruption  in  predisposed  persons,  whether 
given  by  the  mouth,  rectum,  or  skin,  but  as  a  rule  the 
severer  lesions  follow  large  doses.  Persistent  exfolia- 
tion has  been  observed  after  the  eruptions,  which 
may  be  general  or  confined  to  one  region. 

Rhubarb. — Haemorrhagic,  bullous,  pustulo-bullous 
'recurrent  scarlatiniform  eruption.' 

Salicylic  acid  and  Salicylates. — Erythema — dif- 
fuse or  patchy,  with  oedema,  scarlatiniform,  mor- 
billiform and  urticarial,  less  frequent!}'  vesicular, 
bullous  or  purpuric  ;  salipyrin  produced  an  infiltrated 
red  oedema  in  one  case,  and  salol  an  urticaria,  but 
the  latter  is  quite  exceptional. 

Santonin. — Urticaria. 

Stramonium.  —  Erythema. 

Strychnine. — Scarlatiniform  erythema  (rare). 

Sulphoual.  —  Erythema  —  diffuse  and  macular, 
scarlatiniform,  vesicular ;  purpura  with  hsemato- 
porphyrin  in  urine. 

Tannin. — General  urticaria  after  application  to 
pharynx. 

Tar. — Erythema — locally,  an  acneiform  eruption. 

Terebene. — Erythema — papular. 

Toxins. — Such  as  Tuberculin  and  Diphtheritic 
and  anti-streptococcic  serums  often  produce  erythema 
—  scarlatiniform,  morbilliform,  patchy  or  diff'use  ; 
urticaria  is  less  common. 

Tiirpentine. — Erythema  — -  diffuse  morbilliform 
and  minute  papules  and  vesicles  with  intense  itching. 

List  of  Eruptions  and  of  the  Drugs  which 
produce  them. 

Diffuse  or  patclty  erythema. — Antipyrine,  arsenic, 
belladonna,  benzoate  of  sodium,  boric  acid,  bromides, 
chloralamide,  chloral  hydrate,  codeine,  chrysarobin, 
copaiba,  iodides,  lactophenine,  mercury,  quinine, 
salicylic  acid,  stramonium,  tar. 

Scarlatiniform  erythema. — Antipyrine,  arsenic, 
belladonna,  chloral  hydrate,  copaiba,  digitalis, 
iodoform,  mercury,  quinine,  rhubarb,  salicylates, 
strychnine,  benzoate  of  sodium,  bromide  of  nickel, 
sulphonal. 

Papular  or  morbilliform  erythema  Antipyrine, 

arsenic,  bromides,  chloral  hydrate,  cubebs,  guaia- 
cum,  morphine,  phenacetin,  quinine,  salicylates, 
terebene,  turpentine,  toxins. 

Nodose  erythema. — Bromides  and  iodides. 

Urticaria. — Antipyrine,  arsenic,  bromides,  co- 
paiba, digitalis,  iodides,  iodoform,  morphine,  quinine, 
resins,  salicylic  acid,  salol,  santonin,  toxins. 

Vesicles. — Antipyrine,  arsenic,  cannabis  indica, 
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capsicum,  chloral  hydrate,  cod-liver  oil,  copaiba, 
ergot,  iodides,  morphine,  quinine,  salicylic  acid, 
sulphonal,  and  turpentine. 

BiiUce. — Antipyrine,  bromides,  cannabis  indica, 
chloral  hydrate,  copaiba,  ergot,  iodides,  mercury, 
morphine,  phosphoric  acid,  quinine,  rhuljarl),  sali- 
cylates. 

Pustules. — Arsenic,  bromides  (confluent),  chloral 
hydrate,  cod-liver  oil,  iodides  (isolated),  mercury, 
salicylic  acid. 

Purpura. — Antipyrine,  chloral  hydrate,  chloro- 
form inhalation,  iodides,  mercury,  quinine,  salicylic 
acid,  sulphonal. 

Pityriasis  rubra. — Bichromate  of  potassium, 
mercuric  inunction. 

Psoriasis  (?)— Borax,  bichromate  of  potassium. 

Eczema. — Bicarbonate  of  potassium,  bromides, 
chrysarobin,  iodoform. 

Gangrene. — Arsenic,  ergot,  iodides,  quinine. 

Persistent  desquamation. — Quinine. 

Cyanosis. — Antifebrin,  exalgin,  monobrom-acet- 
anilide. 

Abscess. — Quinine. 

Furuncles.  —  Arsenic,  bromides,  ergot,  quinine. 
Keratosis  paliuiv  et  plantie.  — Arsenic. 
Pigmentation. — Arsenic,  nitrate  of  silver,  picric 
acid. 

Herpes  Zoster. — Arsenic. 

H.  Radcliffe  Crocker. 

DRUG-HABITS.— Habits. 

DUBINI  S    DISEASE.— .S-rt'  Chorea,  Electric. 

DUCHENNE'S  PARALYSIS.— ^tv  Pseudo- 
hypertrophic Muscular  Paralysis. 

DUCTUS  ARTERIOSUS,  Patency  of.— 

Heart,  Malformations  of. 

DUMBNESS. — Persons  incapable  of  producing 
the  elementary  vocal  sounds  and  pronouncing  words 
are  said  to  be  dumb.  This  condition  may  be  due  to 
partial  or  complete  deafness,  congenital  or  acquired 
in  early  life  ;  the  vocal  organs  are  usually  normal, 
but  dumbness  arises  from  their  non-employment. 
The  absence  of  speech  may  also  be  caused  by 
structural  cerebral  defect  or  disease,  or  b}'  such 
nervous  changes  as  often  accompany  epilepsy  or 
follow  severe  illness. 

The  Census  Report  1S91  shows,  per  million 
living  of  corresponding  sex  :  — 

Males.  Females. 

Deaf  and  dumb  .  .  54S  434 
Deaf  only.       .       .       .    444  592 

Among  deaf-mutes,  as  is  always  the  case  with  the 
various  forms  of  congenital  defect,  males  far  out- 
number the  females,  and  the  male  rate  of  deaf-mutes 
per  million  living  is  higher  than  the  female  at  all 
ages.  With  the  advance  of  age  the  deaf-mutes  die 
off  more  rapidly  than  their  fellows  of  the  same  age. 

Congenital  c/caf-mutes  are  generally  the  oft'spring 
(I)  of  congenital  deaf-mutes  ;  and  (2)  of  consan- 
guineous parents. 

When  one  parent  is  a  congenital  deaf-mute,  one- 
tenth  of  the  children  are  deaf ;  and  when  both 
parents  are  thus  affected,  one-third  are  born  deaf. 
Consanguineous  marriage  in  a  family  in  which  there 
is  already  congenital  deafness  increases  the  probability 
of  deafness  in  the  offspring  ;  the  family  peculiarities, 
whatever  they  are,  become  increased.  Such  mar- 
riages may  also  give  rise  to  dumbness  as  a  result 


of  the  cerebral  deficiency  so  common  among  the  off- 
spring. 

Cases  with  speech-deficiency  may  be  classed  as  : 
(l)  deaf-mutes  ;  (2)  speaking  deaf,  or  persons  with 
semi-speech  ;  including  children  who  have  learned 
to  speak  and  then  lost  the  sense  of  hearing  at  five  to 
seven  years  of  age  ;  and  others  with  some  power  of 
utterance,  but  whose  use  of  words  and  language  is 
disconnected  ;  (3)  persons  who  hear  but  are  dumb 
or  semi-mute  ;  these  are  generally  also  feeble-minded 
from  congenital  cerebral  deficiency. 

When  a  child  in  his  third  or  fourth  year  is  found 
to  be  without  speech,  questions  arise  as  to  the 
probability  of  permanent  dumbness.  In  such  cases, 
it  is  necessary  to  investigate  the  hearing  and  mental 
ability.  The  child's  physical  growth  and  general 
health  must  be  accurately  ascertained  ;  defects  in  the 
development  of  the  head  and  features  are  especially 
noteworthy,  as  indications  of  some  coincident  defect 
of  the  brain.    See  Children,  Training  of. 

Mental  ability  is  assessed  by  observation  of  the 
child's  co-ordinated  movements  and  response  under 
impressions  received  by  sight,  muscular  sense,  or 
otherwise.  It  often  happens  that  a  child  who  has 
not  been  previously  trained,  and  usually  makes 
no  response  in  words,  will  respond  to  distinct 
impressions  made  one  at  a  time,  and  even  use  a 
word  or  two  as  well  as  action  in  expressing  what  he 
has  felt,  seen,  or  heard.  Thus,  if  one-ounce  weights 
are  placed  in  his  hand,  added  one  after  another,  he 
at  last  drops  them  ;  if  the  experiment  is  repeated  he 
may  say  ^  heavy. ^  If  a  test-tube  is  placed  in  his 
hand,  then  one  containing  warm  water  substituted,  he 
may  say  ^  hot.'  It  is  not  unusual  to  find  that,  when 
speech  is  almost  absent,  hearing  is  thought  to  be 
defective,  whereas  the  brain-faculties  necessary  to 
'  attention  '  are  often  imperfect  or  uncultivated  ;  in 
feeble-minded  children  response  is  usually  delayed, 
slow,  and  inaccurate.  Spreading  action  on  stimu- 
lating the  child,  expression  of  emotion,  as  well  as 
rapid  crawling  at  sight  of  a  toy  on  the  floor,  all 
indicate  cerebral  spontaneity  capable  of  control. 
Sometimes  such  spreading  movements  are  mostly  in 
the  large  muscles  and  joints,  while  the  digits  move 
but  little  ;  thus,  the  child  may  sweep  objects  off  the 
table  by  flinging  his  arms,  and  fail  to  handle  his 
spoon.  Co-ordinated  movements  of  the  eyes  under 
control,  and  of  the  hands  and  fingers  in  exact 
imitation  of  those  shown,  indicate  some  faculty  for 
attention  and  imitation  of  the  facial  movements  used 
in  speech.  Sight  and  hearing  should  be  carefully 
examined. 

Hcaringpo7ver  is  perfect  when  the  child 
replies  to  a  whispered  question  at  a  distance  of 
twenty-five  feet,  either  ear  being  stopped  alternately, 
while  the  face  of  the  speaker  is  not  seen.  Unless 
he  can  hear  an  ordinary  voice  at  a  distance  of  two 
or  three  feet  from  the  ear,  the  child  is  unable  to 
acquire  language  by  the  ordinary  methods  of 
instruction.  Any  degree  of  deafness  is  important, 
therefore  all  causes  of  it  should  be  looked  for  and 
treated  ;  attention  to  the  healthiness  of  the  teeth 
and  mouth  helps  to  promote  a  healthy  throat. 
Myopia  with  deafness  seriously  interferes  with  any 
child's  school-education.  In  cases  of  feeble  brain- 
faculty  the  hearing  power  cannot  be  easily  diagnosed  ; 
it  may  be  impossible  to  determine  whether  sounds 
reach  the  brain  and  fail  to  produce  response,  or 
whether  the  organ  of  hearing  be  defective.  Careful 
examination  must  be  made  by  the  aural  speculum 
and  rhinoscopy  ;  all  causes  of  mouth-breathing,  and 
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obstructions  in  the  nose  or  from  post-nasal  adenoids, 
should  be  removed.  This  is  equally  important  with 
those  partially  dumb,  the  feeble-minded,  and  im- 
beciles. Any  degree  of  hearing,  however  slight,  is 
valuable  in  enabling  the  child  under  training  to 
acquire  greater  accuracy  and  precision  in  articulation 
and  intonation. 

The  palate  is  often  narrow  or  highly  arched  in 
deaf-mutes.  In  any  child  this  indicates  defective 
development  secondary  in  importance  only  to  that 
of  the  cranium  ;  but  a  badly  formed  palate,  except 
when  cleft,  is  perfectly  consistent  with  good  speech  ; 
the  narrow  palate  often  co-exists  with  nasal  and 
faucial  obstructions.  Among  thirty-one  boys  and 
twenty  girls  deaf  and  dumb,  in  five  cases  the  palate 
was  vaulted  or  arched,  and  in  two  others  narrow, 
and  of  these  five  were  congenitally  deaf. 

Some  children  with  little  or  no  speech,  but  not 
deaf,  suffer  from  myxoedema,  syphilitic  disease  of  the 
brain,  or  epilepsy — conditions  calling  for  special  treat- 
ment as  well  as  training.  It  may  be  added  that  ex- 
cessive administration  of  bromide  of  potassium  greatly 
lessens  mental  activity  and  readiness  of  speech. 

Dumb  children  are  apt  to  be  solitary  in  their 
habits  and  mentally  introspective,  thinking  too  much 
of  themselves  and  any  slight  ailment  or  discomfort.  If 
cut  off  from  companionship  they  loaf,  and  degenerate 
mentally  from  inertness  and  want  of  opportunities 
for  expressing  their  thoughts  or  receiving  impressions 
from  other  persons.  Sometimes  they  are  noisy,  and 
at  the  same  time  unaware  of  the  discomfort  they 
cause  to  other  persons.  They  need  elementary 
brain-training  at  an  early  age,  like  all  children. 
Whenever  possible  some  elementary  exercises  in 
proper  breathing  should  be  commenced  in  play  at 
the  age  of  four  or  five  years,  as  preparatory  to 
speech-training  {see  Children,  Training  of). 
Breathing  exercises  improve  both  the  respiratory  and 
the  vocal  powers,  which  are  apt  to  be  deficient  in  the 
dumb  ;  they  develop  the  lungs  and  improve  health. 

Special  fi-aining  in  speech  should  be  used  at  six 
or  seven  years  old.  Exercises  may  be  employed  in 
imitating  the  expression  of  sounds  and  words  from 
the  teacher,  as  the  child  looks  at  her  face  in  a  good 
light  ;  this  gives  practice  to  the  muscles  of  expression 
and  articulation,  the  lips  and  the  tongue,  and  to 
some  extent  strengthens  them,  while  their  nervous 
apparatus  is  co-ordinated  and  evolved.  The  child 
must  learn  to  bring  the  lips  together  firmly,  to  close 
the  teeth,  and  to  direct  the  tongue  as  seen  in  the 
formation  of  articulate  sounds  ;  this  also  leads  to  a 
better  use  of  the  muscles  of  the  tongue  and  cheek  in 
mastication  and  deglutition.  This  is  called  '  lip- 
reading,'  but  is  in  fact  a  '■pa?-s  pro  toto'  name  for 
the  reading  of  the  various  visible  movements  of  all 
the  organs  of  speech.  The  power  to  articulate, 
added  to  the  faculty  of  vocalising  and  regulating  the 
voice,  may  enable  the  deaf  pupil  to  speak  to 
his  fellows  and  understand  what  they  say. 

Sign-language  by  the  hand  and  gesture  is  not 
found  to  be  compatible  with  the  oral  method  ;  two 
different  vehicles  for  thoughts  being  thereby  esta- 
blished which, combined,  retard  mental  development. 

The  primary  consequence  of  want  of  hearing- 
power  is  dumbness  ;  secondary  ones  are  want  of  the 
natural  and  most  important  channels  and  means  of 
intellectual  development,  with  mental  isolation. 
The  absence  of  hearing-power  does  not  necessarily 
correspond  with  the  absence  of  intellectual  capacity  ; 
but  this  capacity  must  not  be  allowed  to  lie  idle,  and 
requires  only  culture  by  the  accessible  channels — 


viz.  the  senses  which  are  intact — as  otherwise  mental 
degeneration  and  deficiency  must  result  from  this 
neglect. 

General  activity  in  occupation  and,  as  far  as 
possible,  organised  games  with  other  children  are 
advisable. 

Dea/adulls  wonld  do  well  to  learn  '  lip-reading  ; ' 
their  speech  is  often  to  a  great  extent  influenced  by 
their  want  of  hearing,  inasmuch  as  it  becomes  less 
distinct,  and  is  either  too  loud  or  too  soft,  because 
the  deaf  person  does  not  hear  his  own  voice  and  is 
thus  deprived  of  the  guiding  control  of  his  speech. 
Special  voice-training  and  vocal  instruction  will  en- 
able him  to  regulate  his  voice  so  as  to  be  understood, 
just  as  lip-reading  will  help  him  to  understand, 
by  sight,  the  speech  of  others. 

Francis  Warner. 
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DUPUYTREN  S  CONTRACTION.— Synon. 
Contraction  of  the  Palmar  Fascia  ;  Fr.  Retraction 
de  Paponevrose palmaire  ;  Ger.  Retraction  der  Palm- 
aponetirose. 

Definition. — This  affection  is  characterised  by 
a  slowly  progressive  and  painless  thickening  and 
retraction  of  the  cutaneous  and  fascial  structures  of 
the  palm,  resulting  in  permanent  flexion  of  the 
digits. 

/Etiology. — The  deformity  is  rare  before  the 
age  of  forty,  and  occurs  much  more  frequently  and 
with  greater  severity  in  men  than  in  women.  It 
usually  begins  very  insidiously  and  without  apparent 
cause,  but  appears  in  some  instances  to  be  occasioned 
by  often-repeated  pressure  on  the  palm,  as  in  the 
use  of  a  spade  or  other  implement.  The  evidence 
that  it  is  of  gouty  or  rheumatic  origin  does  not  appear 
conclusive,  but  undoubtedly  the  tendency  to  the 
affection  may  be  inherited. 

Morbid  Anatomy. — The  fibrous  nodules  and 
bands  which  develop  in  the  palm  and  on  the  fingers 
do  not  exactly  correspond  with  the  palmar  fascia  and 
its  radiations  to  the  fingers.  They  result,  according 
to  Anderson,  from  '  an  inflammatory  hyperplasia 
commencing  in  the  skin  and  subcutaneous  tissue  of 
the  palm,  involving  the  fascia  secondarily,  and  re- 
placing the  adipose  connective  tissue  which  serves 
as  an  elastic  cushion  for  the  palmar  surface  of  the 
hand  and  fingers. '  It  is  only  in  aggravated  cases 
of  very  long  standing  that  a  secondary  shortening 
of  the  tendons  and  alterations  in  the  articulations 
of  the  fingers  occur. 

Symptoms. — In  a  typical  case  of  Dupuytren's 
contraction  the  first  symptom  is  the  presence  of  a 
hard  nodule  or  band  in  the  palm  over  the  position 
of  the  metacarpo-phalangeal  joint,  usually  of  the 
ring-finger.  The  overlying  skin  is  slightly  thickened 
and  adherent  to  the  band  beneath.  Very  slowly  the 
hardness  increases  and  extends  towards  the  finger, 
puckering  the  skin  and  preventing  full  extension  of 
the  metacarpo-phalangeal  joint.  The  contraction 
increases  and  involves  the  joint  between  the  first 
and  second  phalanges,  so  that  eventually  the  finger 
is  drawn  immovably  into  the  palm,  while  the  last 
joint  usually,  but  not  always,  escapes.  Sometimes 
the  little  finger  is  the  first  to  be  aftected,  and  nearly 
always  it  is  involved  soon  after,  and  nearly  as 
markedly  as,  the  ring-finger.  Of  the  remaining 
digits  the  middle  finger  rarely  escapes,  but  is  usually 
not  so  contracted  as  the  two  inner  ones.  The 
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thumlj  and  index,  however,  are  often  not  affected  ; 
but  in  extreme  cases  they  also  may  be  involved,  the 
thumb  being  drawn  into  the  palm  by  fibrous  bands 
extending  over  the  thenar  eminence.  The  deformity 
is  usually  bilateral,  but  not  symmetrical  except  in 
severe  cases  of  long  standing,  so  that,  while  in  one 
hand  certain  fingers  may  be  markedly  contracted, 
the  only  evidence  of  disease  in  the  other  hand  may  be 
the  presence  of  a  hard  nodule  or  band  in  the  palm. 

Treatment. —  In  cases  in  which  there  is  at  the 
most  only  a  slight  degree  of  contraction,  massage 
and  passive  movements  should  be  practised,  the 
hardened  skin  of  the  palm  softened  by  inunction 
with  lanolin,  and  a  simple  digitated  splint,  main- 
taining the  fingers  in  the  extended  position,  worn 
at  night.  In  the  extreme  degrees  of  the  deformity 
sometimes  met  with  in  old  persons  no  treatment  is 
likely  to  be  of  any  service.  In  the  majority  of  cases 
presenting  degrees  of  deformity  between  these  two 
extremes,  operation  is  attended  with  a  fair  measure 
of  success  if  the  rather  tedious  after-treatment  is 
carefully  carried  out.  The  simplest  operation  con- 
sists in  the  subcutaneous  division  of  the  fibrous 
bands  in  the  palm  and  on  the  fingers  with  a  sharp- 
pointed  tenotome.  Multi|.le  punctures  are  usually 
necessary,  and  care  must  be  taken  not  to  cut  out- 
wards through  the  skin,  or  so  deeply  as  to  injure 
the  tendons.  In  many  cases,  however,  better  results 
are  obtained  by  excising  the  fibrous  bands  through 
suitable  longitudinal  incisions.  The  skin  is  pre- 
served as  far  as  possible  ;  but  if  any  part  is  so  adhe- 
rent to  the  fascia  as  to  require  removal,  the  gap 
should  be  filled  by  skin-grafts.  After  the  operation 
a  digitated  splint  must  be  worn  for  four  or  five  weeks, 
the  position  of  the  fingers  being  usually  capable 
of  considerable  further  improvement  by  frequent  re- 
adjustment. For  a  further  period  of  several  months 
the  splint  should  be  worn  at  night,  and  massage  and 
passive  movements  perseveringly  practised. 

Ray.mond  Johnson. 

DURA  MATER,  Diseases  of. — 6Vd- Meninges, 
Diseases  of. 

DUROZIEZ'S  SIGN.— This  term  is  applied  to 
a  double  murmur  which  can  be  pi'oduced  in  cases  of 
aortic  incompetence  by  pressure  on  the  carotid  or 
any  large  artery.  See  Heart,  Diseases  of  the 
Valves. 

DYNAMITE-POISONING.  —  Poisoning  from 
dynamite  may  be  due  to  the  gases  evolved  when  it 
explodes,  to  the  fumes  when  it  is  burnt,  and  to 
swallowing  the  substance  itself. 

1.  The  explosion  of  dynamite  is  accompanied  by 
the  production  chiefly  of  carbon  dioxide  and  nitro- 
gen, but  also  of  carbon  monoxide.  In  confined 
spaces,  such  as  mines,  this  mixture  of  gases  often 
gives  rise  to  disagreeable  symptoms,  such  as  dys- 
pnoea, prostration,  and  giddiness,  which  pass  ofi'  on 
removal  to  a  purer  atmosphere.  The  effects  are 
sometimes  more  severe,  and  are  characterised  by 
asphyxia.  Recovery  may  be  retarded  by  bron- 
chitis and  pharyngitis. 

2.  When  dynamite  burns,  its  fumes  are  pungent, 
suffocating,  and  sulphurous,  and  exposure  thereto 
causes  vomiting,  headache,  dyspncea,  cyanosis,  and 
unconsciousness.  The  symptoms  may  not  come  on 
directly,  but  may  he  delayed  for  some  hours.  The 
chief  dangers  are  from  pulmonary  oedema,  engorge- 
ment of  the  lungs,  and  bronchitis. 

3.  The  swallowing  of  dynamite  is  followed  by 


violent  pains  in  the  head  and  abdomen,  by  vomiting 
and  purging  with  bloody  stools,  by  excessive  arterial 
pulsation,  profuse  perspiration,  cyanosis,  dyspncea, 
great  muscular  weakness  or  palsy,  collapse,  with 
coldness  of  the  extremities  and  unconsciousness. 

Poisoning  by  dynamite  is  usually  accidental,  but 
cases  where  it  has  been  used  with  homicidal  intent 
are  recorded. 

The  chief  morbid  appearances  are  marked  redness 
of  the  gastro-intestinal  mucosa,  the  presence  of 
sanio-serous  fluid  in  the  cerebral  ventricles,  and 
oedema  of  the  lungs. 

As  dynamite  is  a  mixture  of  nitroglycerin  and 
an  infusorial  earth,  the  presence  of  diatoms  and 
other  minute  organisms  would  be  strong  evidence  of 
its  use  or  administration. 

Persons  poisoned  by  dynamite-fumes  and  gases 
have  recovered  after  treatment  with  cold  affusion, 
artificial  respiration,  and  venesection,  followed  by 
transfusion.  Purging  and  sweating  have  also  been 
successfully  employed.  For  cases  where  dynamite 
has  been  swallowed  the  stomach-tube,  warmth, 
and  stimulation  are  indicated.  K.  G.  Hebb. 

DYNAMOMETER  {5vvafj.is,  power  ;  and  /xirpov, 
a  measure). 

Description. — The  dynamometer  is  an  instru- 
ment designed  for  measuring  and  accurately  record- 
ing the  strength  of  the  hand-grasp.  It  consists  of 
an  elliptical  ring  of  steel,  to  the  inner  and  anterior 
face  of  which  is  attached  a  brass  semicircular  dial 
graduated  with  two  rows  of  figures  representing 
pounds  or  kilogrammes.  The  compression  of  the 
steel  ring,  by  lessening  its  shorter  diameter,  moves 
a  metal  bar  projecting  from  and  sliding  in  a  groove 
behind  the  dial,  and  this  by  rack-work  communi- 
cates its  movement  to  the  index. 

Uses. — The  dynamometer  enables  us  to  estimate 
the  relative  compressing  powers  of  the  two  hands 
in  cases  of  incipient  or  actually  developed  hemi- 
plegia, and  also  to  learn  in  a  positive  and  definite 
manner,  from  time  to  time,  the  amount  of  improve- 
ment or  the  reverse  which  may  have  taken  place. 
Since  the  power  of  the  muscles  of  the  forearm  and 
hand,  like  that  of  other  groups  of  muscles,  varies  a 
good  deal  with  the  general  state  of  health  of  the 
patient,  the  dynamometer  is  also  capable  of  yielding 
information  concerning  the  strength  of  the  patient, 
even  where  we  have  to  do  with  general  debility 
rather  than  with  paralysis. 

H.  Charlton  Bastian. 

DYS/ESTHESIA  (Sucr-,  with  difficulty;  and 
aladdvo/xai,  I  feel). — A  term  applied  to  impairment 
of  any  of  the  senses,  but  especially  to  that  of  touch. 
See  Sensation,  Disorders  of. 

DYSCRASIA  {Sua-,  with  difficulty,  or  badly  ; 
and  Kpao-ts,  a  mixture). — A  morbid  constitution 
due  to  the  presence  of  some  general  disease. 

DYSENTERY  {Sv<t-,  with  difficulty  ;  iUT^pov,  an 
intestine). — Synon.  :  Fr.  Dysenteric  ;  Ger.  Ruhr. 

Definition. — Dysentery  was  formerly  held  to 
be  an  acute  specific  disease  ;  but  recent  researches 
have  shown  that  it  is  not  one  specific  malady,  but 
that  under  this  term  are  included  several  affections, 
the  existence  of  which  is  manifested  by  the  passage 
of  frequent  stools  containing  blood  and  mucus, 
accompanied  by  tormina  (griping  abdominal  pains) 
and  tenesmus  (painful  straining  and  desire  to  go  to 
stool). 
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^Etiology. — (i)  A  connection  between  malaria 
and  dysentery  was  formerly  supposed  to  exist.  In 
almost  all,  if  not  in  all,  situations  where  malarial 
fevers  abound,  dysentery  prevails  in  proportion  to 
the  intensity  and  frequency  of  these  fevers  ;  where 
the  latter  have  been  extinguished  by  drainage,  &c., 
dysentery  becomes  unknown.  Further,  som.e  cases 
of  dysentery  are  cured  by  quinine.  Whether  or  not 
malaria  per  se  can  cause  dysentery  cannot  be  cer- 
tianly  laid  down;  but  there  can  be  no  doubt  that  it  is 
associated  with  it  either  as  a  cause,  a  complication, 
or  a  sequela,  and  that  dysentery  is  especially  liable 
to  attack  those  whose  constitution  is  undermined  by- 
malaria. 

(2)  Conditions  of  the  ingest  a.  —  Unwholeso»ie 
drinJdng-water  is  a  fertile  exciting  cause  of  the 
disease.  This  is  especially  the  case  where  the 
water  has  become  contaminated  with  the  excreta  of 
patients  suffering  from  dysentery.  In  our  tropical 
campaigns  in  Egypt,  Ashanti,  Abyssinia,  Malay, 
and  China  the  influence  of  drinking-water  has  been 
abundantly  proved.  Alcoholic  intemperance  is  a 
fertile  predisposing  cause.  Salted  or  tinned  pro- 
visions, if  in  excess,  will  bring  about  the  disease  ; 
thus,  in  the  first  Burmese  War  in  1824-26,  the  troops 
for  six  and  a  half  months  were  kept  on  salt  rations, 
and  48  per  cent,  perished  within  ten  months,  prin- 
cipally of  dysentery.  If  the  flesh  be  decomposed 
before  salting,  dysentery  will  be  still  more  likely  to 
occur.  An  excessive  animal  diet  of  fresh  meat  also 
will  bring  about  the  disease.  After  raids  in  Algeria, 
French  soldiers  have  been  seized  with  diarrhoea  and 
dysentery  as  a  result  of  an  excessive  diet  of  fresh 
mutton  from  the  large  quantity  of  captured  sheep. 
Insxtfficietitly  cooked  grain  will  cause  the  disease,  as 
was  exemplified  in  the  large  number  of  native 
followers  falling  ill  with  dysentery  in  I/Ord  Roberts's 
great  march  from  Cabul  to  Candahar :  owing  to 
their  late  arrival  in  camp  they  were  too  tired  to 
cook  their  food  properly.  Unsound  fruit  will  also 
excite  it.  Many  hold  also  that  tcnripe  fruit  has  the 
same  influence.  In  the  writer's  experience  this 
was  not  found  to  be  the  case.  Lastly,  a  long-con- 
tinued monotonous  diet  will  start  the  disease. 

{3)  Habitual  constipation  was  pointed  out  by 
Virchow  as  a  factor  ;  and  he  showed  in  this  con- 
nection how  the  caecum  and  flexures  of  the  colon, 
which  are  especially  affected  in  dysentery,  are  also 
the  seats  liable  to  be  loaded  with  feces. 

(4)  Chill. — During  a  campaign,  if  the  troops 
become  chilled  at  night,  and  especially  where  cold 
nights  have  followed  hot  scorching  days,  the  men 
soon  become  affected  with  dysentery.  This  was 
well  shown  in  the  Ashanti,  Looshai,  and  Soudan 
campaigns. 

(5)  Conditions  of  soil. — Camping  on  irrigated 
lands,  in  the  vicinity  of  large  rivers,  on  decayed 
vegetation,  in  dense  forests,  on  old  camping- 
grounds,  or  on  a  site  that  is  not  changed  at  regular 
intervals,  will  predispose  to  the  disease. 

(6)  Season. — The  hot  and  rainy  seasons  in  the 
tropics  are  those  in  which  dysentery  is  apt  to  occur. 
Of  546  epidemics  collected  by  Hirsch,  fourteen 
fifteenths  began  in  the  summer  months.  Annesley 
points  out  how  the  disease  rages  in  Bengal  in  the 
rainy  season. 

(7)  Effluvia  from  sewage. — See  Colitis. 

(8)  Infection. — According  to  Sir  Joseph  Fayrer, 
the  effluvia  of  the  discharges  of  a  patient  can  trans- 
mit the  disease  to  other  patients  in  the  same  ward. 
Heubner  states  that  '  there  is  a  limited  contagion  by 


means  of  the  excreta  of  dysentery,  which,  however, 
only  becomes  active  when  a  large  mass  of  excreta  is 
collected  together.'  Roth,  citing  Mongeot,  gives 
the  following  striking  instance  :  '  A  patient  suffering 
from  dysentery  came  to  the  Hotel  Dieu  from  Mada- 
gascar. At  the  time  of  his  admission  there  were  no 
cases  of  dysentery  in  hospital.  The  man  went  out 
uncured  :  after  eight  days  from  his  admission 
cases  broke  out  in  the  Hotel  Dieu.  The  man  from 
the  hospital  went  to  an  inn  :  the  waiter  thereof  was 
shortly  after  seized  with  the  disease.  After  leaving 
the  inn  the  man  went  to  a  village  in  Aube  :  in  the 
village,  again,  cases  broke  out  after  his  arrival. 
Finally,  he  went  to  a  family  at  Brienne  :  and  of  that 
family  several  members  were  then  seized  with 
dysentery. 

(9)  The  influence  of  micro-organisms.  —  During 
recent  years  numerous  organisms  have  been  men- 
tioned in  causal  relation  to  the  disease.  Kruse  and 
Pasquale  divide  cases  of  dysentery,  with  reference 
to  micro-organisms,  into  three  classes  :  (i. )  Those  in 
which  amoeba  are  found,  (ii. )  The  cases  of  Japa- 
nese dysentery  showing  the  special  organism  of  Shiga 
and  Ogata,  (ill.)  The  class  containing  the  various 
catarrhal  and  diphtheritic  forms  in  which  organisms 
of  different  kinds  exist  without  the  occurrence  of 
the  two  former.  To  these  a  fourth  may  perhaps  be 
added — viz.  (iv. )  The  cases  occurring  in  asylums. 
See  Colitis. 

(i.)  The  amceba  of  dysentery. — Under  the  micro- 
scope this  parasite  presents  a  roundish  or  irregular 
shape,  is  of  a  pale  greenish  hue,  and  strongly  re- 
fracts light.  In  diameter  it  measures  usually  25  to 
35,u.  At  rest,  the  shape  is  more  or  less  rounded,  but 
in  movement  (which  is  sluggish  unless  on  a  warm 
stage)  changes  of  shape  occur,  and  two  parts  can  be 
distinguished — viz.  an  ectoplasma  and  an  eudoplasma. 
The  latter  is  more  or  less  granular  and  darker  ;  it 
constitutes  the  greater  part  of  the  organism.  It 
often  contains  a  varying  number  of  vacuoles.  In 
most  cases  a  nucleus,  with  a  nucleolus,  is  visible, 
especially  when  the  organism  is  at  rest.  This  is 
placed  eccentrically  at  the  edge  of  the  endoplasma, 
is  about  6m  in  diameter,  and  is  more  highly  re- 
fractile  than  the  vacuoles.  Red  blood-cells  are  fre- 
quently seen  in  the  amoebse  ;  leucocytes  are  more 
rarely  found,  and  never  fat-globules.  The  outer 
portion,  the  ectoplasma,  is  homogeneous,  of  a  lighter 
colour,  forming  a  zone  of  variable  thickness  round 
the  endoplasm,  and  having  the  appearance  of  finely 
ground  greenish  glass.  Some  observers  have  de- 
scribed an  encysted  form  of  smaller  size,  10  to  i5;u 
in  diameter.  The  capsule  presents  occasionally 
a  double  contour ;  the  central  protoplasm  may 
or  may  not  show  a  nucleus.  The  most  striking 
characteristic  of  the  amceba  is  its  motility,  shown 
either  by  an  alteration  in  its  shape  or  by  a  change 
of  place,  as  in  the  case  of  other  amoebps.  At  a  tem- 
perature lower  than  75°  F.  the  amoebje  become 
motionless,  and  at  the  end  of  24  hours,  when  the 
stools  are  acid,  every  trace  of  them  has  generally 
disappeared.  Therefore,  in  examining  for  these 
organisms  no  delay  should  take  place.  They  are 
most  easily  detected  in  the  little  masses  of  mucus 
in  the  stool  by  smearing  a  small  film  on  the  cover- 
glass,  and  using  a  warm  stage  (100°  F. ).  Accord- 
ing to  Lafleur,  they  may  be  identified  by  hardening 
the  substance  in  MuUer's  fluid,  and  subsequently 
cutting  and  staining  in  the  usual  wa}\  Unna's 
method  is  the  following  : — Harden  in  alcohol  ; 
stain  in  Unna's  polychrome  methylene  blue  from  a 
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quarter  of  an  hour  to  ten  hours  ;  decolourise  in  a 
small  dish  of  water  to  which  are  added  a  few  drops 
of  Gruber's  glycerine-ether  mixture  ;  wash  well  in 
water,  and  finally  treat  with  alcohol  and  oil  of 
bergamot,  and  mount  in  xylol-balsam.  The  best 
method,  however,  is  to  search  for  them  in  the  fresh 
stool. 

(ii.)  The  Japanese  organism  of  dysentery. — In 
Japan  Shiga  and  Ogata  found  no  amcebre,  but 
large  numbers  of  a  bacillus  of  the  same  thickness 
as,  but  shorter  than,  the  tubercle-bacillus.  It  was 
motile  ;  stained  with  Gram's  method  ;  grew  on,  and 
at  ordinary  temperatures  liquefied  gelatine.  It  was 
pathogenic  to  cats  and  guinea-pigs,  the  large  in- 
testine being  chiefly  affected  and  showing  inflamma- 
tion, hasmorrhages,  and  ulceration. 

(iii.)  The  inicro-organisiiis  of  the  various  catar- 
rhal and  diphtheritic  forim. — {a)  Zz'fi^/^r  describes 
a  short  bacillus  within  the  lumen  and  under  the 
epithelium  of  Lieberkiihn's  follicles,  associated  with 
the  increase  of  which  resulted  inflammation  and 
necrosis  of  tissue,  {h)  JSIaggiora  noted  the  presence 
of  large  numbers  of  the  Baciilns  coli,  Proteus 
vulgaris,  and  other  organisms,  (c)  Bertrand  and 
Boucher  found  the  following  in  the  stools  :  septic 
anaerobic  vibrios,  the  Bacillus  coli  conunnnis,  three 
varieties  of  Stapliylococcus  pyogenes  {aureus,  albus, 
and  citrcus),  two  varieties  of  streptococcus,  and  the 
Bacillus  pyocyaneus.  This  latter  organism  was  also 
found  in  the  stools  in  large  numbers,  as  well  as  in 
the  drinking-water  in  almost  pure  culture,  in  con- 
nection with  a  recent  epidemic  in  the  United  States 
mentioned  by  Osier.  The  Cercoiiwnas  intestinalis 
has  occasionally  been  found  in  large  numbers. 
Lastly,  in  numerous  cases  occurring  in  Cochin  China 
Treilk  has  observed  the  Parania-ciui/i  coli.  (d)  The 
latest  micro-organism  is  one  discovered  by  Flexner 
of  Philadelphia.  It  was  not  found  in  normal  fceces, 
and  in  the  intestinal  contents  of  persons  suffering 
from  diseases  other  than  dysentery  in  the  same 
locality.  It  had  close  affinities  with  the  Bacillus 
typhosus,  but  was  distinguished  from  it  by  its  action 
on  litmus-milk,  its  slight  motility,  and  tendency  to 
become  immobile  in  artificial  cultures,  and  the  serum- 
reaction,  the  organism  agglutinating  with  the  blood- 
serum  of  dysentery. 

Relationship  o/the  above  organisms  to  the  disease.  — 
Some  of  the  above  are  present  under  normal  con- 
ditions, notably  the  Bacillus  coli  communis.  Under 
the  influence  of  catarrh  of  the  mucosa  they  are  held 
to  become  virulent,  and  able  to  penetrate  into  the 
subjacent  tissues  owing  to  the  loosening  of  the  epithe- 
lium. Celli  and  Fiocca  also  state  that,  in  consequence 
of  the  presence  of  other  bacteria,  the  Bacillus  coli 
communis  is  able  to  secrete  a  special  toxin  which  can 
excite  dysentery. 

(iv. )  The  organism  of  Asylum-dysentery. — See 
Colitis. 

(10)  Acclimatisation. — No  immunity  but,  on  the 
contrary,  an  increased  susceptibility,  is  effected  by 
continuous  residence  in  countries  in  which  dysentery 
is  rife. 

Varieties. — Clinically,  the  various  forms  of  the 
disease  may  be  considered  under  the  following 
heads  :  — 

A.  Acute  Catarrhal  Dysentery. 

B.  Diphtheritic  Dysentery. 

C.  Tropical  or  Ama?bic  Dysentery. 

D.  The  Dysentery  of  War. 

E.  Chronic  Dysentery. 

F.  Modified  Dysentery. 


A.  Acute  CatarrJial Dysentery. — This  form  may 
be  preceded  for  a  few  days  by  diarrhcea,  or  it  may 
come  on  at  once  ;  outside  the  tropics  the  former  mode 
of  onset  is  perhaps  the  commoner,  and  the  diarrhcea 
may  last  for  3-14  days.  In  India  the  writer  has 
not  noticed  this  preliminary  diarrhoea.  Where,  how- 
ever, it  does  occur,  the  griping  pains  become  more 
severe  and  paro.xysmal,  and  the  patient  is  then  seized 
with  an  uncontrollable  desire  to  go  to  stool,  a  large 
mass  of  faeces  covered  with  mucus  being  perhaps 
evacuated.  No  sense  of  relief,  however,  is  felt, 
and  increasingly  frequent  efforts  to  empty  the  bowel 
follow,  which  only  result  in  the  evacuation  of  small 
quantities  of  foul-smelling  mucus  and  blood.  There 
are  constant  tormina  and  tenesmus.  The  stools  are 
generally  alkaline  in  reaction,  and  number  froin  10  to 
20  in  24  hours.  Heubner,  from  a  series  of  investiga- 
tions on  the  actual  weight  of  ffeces  passed  in  the  24 
hours,  found  this  to  vary  from  28  to  42  oz.  The 
character  of  the  evacuations  will  be  described  more 
in  detail  later  on  ;  but  it  is  to  be  noted  that,  although 
the  patient  is  constantly  going  to  stool,  very  little 
ftecal  matter  is  passed.  The  actual  condition  has 
been  rightly  described  as  really  one  of  constipation. 
The  abdomen  may  be  flat  and  hard.  In  this  stage 
recovery  may  ensue  in  a  day  or  two  up  to  ten 
days. 

Should  the  attack  be  more  severe,  febrile  sym- 
ptoms become  pronounced,  with  much  headache  or 
occasional  rigors.  The  calls  to  stool  soon  become 
incessant  ;  tenesmus  is  almost  constant  ;  while  the 
matters  evacuated  contain  more  blood  than  those  of 
the  milder  form.  They  have  been  likened  to  meat- 
washings  ;  their  foetor  is  most  pronounced.  The 
bowels  may  act  from  50  to  60  times  even  to  200 
times  in  24  hours.  Burning  pain  is  felt  at  the  anus, 
and  there  is  a  sense  of  something  constantly  present 
in  the  rectum  that  needs  to  be  voided.  Theliladder 
sympathetically  responds,  the  patient  constantly 
desiring  to  make  water.  The  abdomen,  not  at  first 
distended,  becomes  so  later  on  ;  tenderness  is 
generally  present  along  the  course  of  the  inflamed 
intestine. 

The  most  aggravated  form  of  this  variety  of  the 
disease  is  known  as  the  Gangrenoiis.  According  to 
Scheube,  it  may  also  arise  after  being  preceded  for  a 
few  days  only  by  a  simple  diarrhoea,  with  but  little 
fever  and  tenesmus.  The  lattersymptoms  then  rapidly 
increase,  while  the  discharges  take  on  a  brownish-red 
or  black  colour  and  smell  horribly.  Contained  in 
them  are  cylindrical  tubular  masses,  sometimes  a  foot 
long,  held  by  some  to  consist  of  exfoliated  parts  of  the 
intestinal  walls,  but  by  Heubner  and  others  only  of 
mucus.  The  number  of  stools  in  24  hours  is  extra- 
ordinarily great  —  150  to  200  —  so  that  the  un- 
fortunate patient  seems  to  pass  the  greater  part  of 
his  time  on  the  night-stool.  In  addition,  he  may 
pass  a  large  quantity  of  blood,  and  death  may  ensue 
from  this  cause.  With  the  above  symptoms  the 
general  condition  of  the  patient  becomes  rapidly  and 
progressively  worse  ;  the  pulse  quickens  and  weakens, 
the  skin  becomes  cold  and  clammy,  the  temperature 
subnormal,  and  often  the  evacuations  are  passed  in- 
voluntarily. Death  closes  the  scene  in  about  the 
second  week  from  exhaustion  ;  or  at  the  last  cerebral 
symptoms,  commencing  with  delirium  and  ending  in 
stupor,  may  supervene  ;  or  finally,  the  end  ma}'  be 
brought  about  by  pyiemia  or  perforating  peritonitis. 

B.  Diplitlieritic  Dysentery.  —  Here  from  the 
beginning  the  patient  is  very  ill,  has  high  fever, 
much  abdominal  pain,  and   frequent  discharges. 
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Delirium  sets  in  early.  The  abdomen  is  distended. 
The  discharges,  according  to  Osier,  are  diarrhoeal  in 
character,  blood  and  mucus  not  being  so  constant  as 
in  the  catarrhal  form. 

C.  Tropical  or  Ainccbic  Dysentery.  — Dysentery  oc- 
curring in  the  tropics  has  of  late  years  been  differen- 
tiated 2&Anuxbic  Dysentery,  and  is  held  by  many  to  be 
due  to  the  Amceba  coii.  But  in  the  opinion  of  many, 
and  in  that  of  the  writer,  it  is  doubtful  if  the  amoeba 
be  not  rather  an  epiphenomenon  than  the  actual 
exciting  cause.  The  arguments  against  its  being 
an  actual  exciting  cause  are  as  follows  :  It  is  found 
in  healthy  fasces  and  in  other  diseases  affecting  the 
alimentary  canal,  while  many  observers  in  Egypt 
have  altogether  failed  to  find  it  in  cases  of  dysentery. 
There  is  no  relation  between  the  severity  of  the 
illness  and  the  actual  number  of  the  amoeba  ;  thus, 
in  two  fatal  cases  recorded  by  Gasser  in  Algiers 
they  were  very  scanty,  while  they  were  found  in 
large  numbers  in  the  cases  that  did  not  succumb. 
Indeed,  some  observers,  noticing  the  fact  that  in  the 
parts  of  the  intestine  in  which  amoebx  were  found 
most  frequently  other  microbes  are  scanty,  assert  that 
the  organism  is  actually  beneficial,  inasmuch  as  it 
destroys  the  other  microbes.  Where  the  disease  has 
been  produced  experimentally  by  the  injection  of 
the  amcebie,  this  may  have  resulted  from  other  micro- 
organisms being  injected  simultaneously.  Finally, 
the  abundance  of  amoeba;  found  in  the  affected  part 
of  the  intestine  may  be  due  only  to  the  fact  that  this 
affords  a  good  nutrient  site,  the  growth  of  the 
amcebje  being  only  the  result  of  the  disease. 

On  the  other  hand,  the  following  are  the  arguments 
ill  its  favour :  It  is  said  that  the  amoebce  found  in 
health  are  not  of  the  same  nature  :  they  have  no 
pathogenic  action  on  cats,  whereas  the  amoeba  of 
dysentery,  when  injected  into  the  rectum  of  this 
animal,  will  cause  an  affection  resembling  dysentery. 
The  amoeba  of  health  is  also  said  to  be  smaller  in 
size,  with  a  more  finely  granular  protoplasm,  and  it 
does  not  take  up  the  red  blood-corpuscles.  Again, 
the  Amoeba  coli  was  found  by  Kartulis  in  the  stools 
of  all  the  cases  (150)  which  he  investigated,  also  in 
the  walls  of  the  intestines  and  in  liver-abscesses, 
while  it  is  not  found  in  any  other  disease.  The 
occurrence  of  the  organism  in  liver-abscesses  is  of 
great  weight.  Staff-surgeon  Bassett  Smith,  R.N., 
has  reported  a  case  of  liver-abscess  in  which  only 
the  amoeba  was  found,  the  pus  being  sterile  as  regards 
other  organisms. 

Symptoms  of  A/iia:bic  Dysentery. — The  following 
symptoms  are  said  to  characterise  this  form  of  the 
disease  :  Its  chronicity  and  irregular  course ;  its 
relapses  alternating  with  periods  of  comparative 
quiescence  ;  the  great  liability  to  abscess  of  the  liver  ; 
the  less  frequent  occurrence  of  pain  and  tenesmus  ; 
the  fluidity  of  the  stools,  and  the  presence  in  them 
of  amoebce. 

Now  in  India  dysentery  is  by  no  means  marked 
by  an  irregular  and  chronic  course  ;  everywhere  one 
attack  predisposes  to  a  second  ;  pain  and  tenesmus 
the  writer  has  not  observed  to  be  less  frequent. 
There  is,  in  fact,  good  reason  for  the  opinion  that 
there  is  no  special  form  of  amoebic  dysentery,  but 
that  the  amoeba  are  merely  concomitant,  and  that 
the  only  relation  they  have  to  the  disease  is  that 
they  find  in  the  diseased  intestine  a  suitable  nutrient 
medium  for  their  development. 

D.  The  Dysentery  of  War. — In  the  operations 
of  war,  as  a  rule  bowel-complaints  begin  with 
diarrhoea  ;  then  a  few  cases  of  dysenteric  diarrhoea 


set  in,  culminating  in  true  dysentery.  At  other 
times  they  may  begin  as  true  dysentery.  It  has  often 
attacked  our  camps  with  terrible  severity  in  an 
epidemic  form,  where  the  sites  were  not  properly 
kept  in  a  sanitary  condition.  It  was  very  fatal  in 
the  Crimea  in  1854  ;  in  the  armies  of  the  United 
States  in  1862-65  ;  and  again  in  the  Franco-German 
War  of  1870.  In  New  Zealand  in  the  wars  of 
1862  -65  it  severely  attacked  our  troops.  In  this 
form  the  disease  does  not  particularly  affect  any 
given  season  ;  it  is  extremely  fatal,  and  frequently 
takes  on  a  contagious  character. 

E.  Chronic  Dysentery. — This  occurs  as  a 
sequel  of  the  acute  form,  and  is  specially  frequent 
in  cases  of  tropical  dysentery.  It  has  also  been 
observed  to  follow  cases  of  diarrhoea,  blood  appearing 
in  the  stools,  with  colic  and  tenesmus.  The  stools 
are  in  number  from  2  to  6  in  the  twenty-four  hours. 
Pain  and  tenesmus  are  not  prominent  symptoms, 
and  may  be  altogether  absent.  Diarrhoea  and 
constipation  may  appear  alternately.  The  patient 
continually  loses  flesh  ;  the  appetite  is  capricious 
and  bad  ;  the  tongue  red,  smooth,  and  fissured  ;  the 
hair  becomes  thin,  and  the  countenance  careworn. 
Death  ensues  from  exhaustion,  liver-abscess,  or  other 
intercurrent  disease. 

F.  Modified  Dysente?y.—T\it  disease  may  be 
associated  with  scurvy — a  fatal  form  unless  the 
complication  be  recognised  ;  with  malaria,  and  with 
typhus  and  typhoid  fevers.  A  form  of  the  disease 
called  Arthritic  Dysentery  has  been  observed  in 
Caen,  Norway,  and  Ohio.  In  the  last  variety  the 
large  joints,  especially  the  knee,  are  affected.  Heart- 
complications  are  rare,  and  there  is  no  greater 
liability  found  to  it  among  rheumatic  subjects.  It 
may  be  either  polyarticular  or  monarticular ;  the 
pain  is  dull  in  character,  and  there  are  no  exacerba- 
tions. The  local  temperature  is  not  modified  and 
the  integuments  are  normal,  while  the  peri-articular 
tissues  are  swollen.  Only  rarely  does  effusion  take 
place  into  the  synovial  membrane.  The  prognosis 
of  this  form  of  arthritis  is  good,  neither  suppuration 
nor  ankylosis  occurring  as  a  rule. 

Morbid  Anatomy. — In  the  acute  catarrhal forms 
the  large  intestine  is  the  seat  of  the  disease,  especially 
the  descending  colon,  sigmoid  flexure,  and  rectum  ; 
rarely,  the  small  intestine  is  also  affected.  The 
mucous  membrane  is  injected,  swollen,  and  covered 
with  a  tenacious  and  blood-stained  mucus  ;  it  is 
infiltrated,  together  with  the  submucous  tissue, 
with  serous  fluid  and  leucocytes.  The  most  prominent 
appearances,  however,  are  due  to  the  enlarged  solitary 
glands.  In  very  acute  cases  the  picture  is  that  of  an 
acute  follicular  colitis  ;  in  the  less  acute,  the  follicles 
suppurate  and  ulcerate,  while  in  the  intervening 
parts  occur  areas  of  necrotic  tissue.  Thus  ulcers 
result  either  from  the  follicles,  or  from  necrosis  and 
sloughing  of  the  intervening  tissue.  The  ulcers 
vary  in  size,  have  ragged  and  undermined  edges, 
and  a  grey  and  sloughing  floor.  The  edges  are  much 
thickened,  owing  to  infiltration  of  the  submucosa. 
The  muscular  coat  and  peritoneum  may  be  impli- 
cated. In  many  cases  a  large  portion  of  the  mucous 
membrane  may  die  en  masse,  and  be  thrown  off  as 
a  tube.  iSIanson  has  called  attention  to  the  oc- 
currence of  enormous  growths  of  polypoid  tumours 
occurring  in  the  mucous  membrane.  The  mesenteric 
glands  are  enlarged  and  congested. 

In  Diphtheritic  Dysentery  an  exudate  is  seen 
surmounting  the  folds  of  the  colon.  The  latter  is 
very  much  enlarged,  the  walls  stiffened  and  thick, 
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and  the  mucosa  from  the  ileo-crecal  valve  to  the 
rectum  '  represented  by  a  tough  yellowish  material, 
in  which  on  section  no  trace  of  the  glandular  element 
can  be  seen  '  (Osier).  The  condition  in  advanced 
cases  is  described  by  Rokitanskyas  'a  black,  rotten, 
friable,  charred  mass.' 

In  the  so-called  Ama-bic  Dysentery  the  crecum 
and  ascending  colon  are  generally  affected,  though 
the  changes  may  extend  to  the  rectum.  The  process 
consists  in  a  thickening  of  the  bowel,  followed  by 
necrosis  and  more  or  less  deep  ulceration.  Thick- 
ening is  very  constant  here,  and  is  especially  marked 
in  the  submucosa  ;  it  consists  of  a  general  oedema, 
and  in  localised  areas  of  infiltration  with  leucocytes. 
These  latter  areas  stand  up  above  the  surface  as 
sharply  circumscribed  projections  over  which  the 
mucous  membrane  is  discoloured.  Later  on,  the 
mucous  membrane  sloughs  and  is  separated,  leaving 
a  small  opening  through  which  is  seen  the  necrotic 
material  in  the  submucosa.  The  ulcer  thus  formed 
spreads.  The  viscid  material  contains  amceba;,  more 
or  less  abundant.  The  most  characteristic  ulcers 
have  soft,  undermined,  ragged  borders,  raised  some- 
what above  the  level  of  the  mucous  membrane. 
Where  the  ulceration  is  deeper  it  advances  along 
the  intermuscular  septa  to  the  subperitoneal  con- 
nective tissue,  which  then  becomes  cedematous  and 
necrotic,  and  thus  areas  of  the  muscular  coat  are 
dissected  off.  This  progressive  implication  of  the 
connective  tissue  is  one  of  the  most  characteristic 
featm'es  of  the  disease.  The  amcebx  are  constantly 
present  in  the  ulcers,  and  most  abundant  in  the 
submucosa  ;  in  the  mucous  membrane  itself  they  are 
seldom  found,  and  then  chiefly  in  its  lower  portion. 
In  the  submucosa  they  lie  especially  in  the  zone  im- 
mediately surrounding  the  central  necrotic  part  of 
the  ulcer,  being  scarce  in  the  necrotic  area  itself. 
In  chronic  dysentery  the  ulcers  remain  with  little 
tendency  to  heal,  sometimes  penetrating  more  deeply 
and  leading  to  suppuration  in  the  neighbourhood 
especially  of  the  rectum.  The  remaining  mucous 
membrane  is  swollen.  The  intestinal  wall  may  be 
adherent  to  the  surrounding  parts.  If  the  ulcers 
heal  the  symptoms  may  still  continue  ;  there  is  then 
much  atrophy  of  the  intestinal  coats,  the  glandular 
structures  disappear,  and  the  wall  becomes  thin  and 
translucent. 

Incubation. — According  to  Hammerle,  this  may 
be  five  days  ;  according  to  Czernicki  seven  ;  and  ac- 
cording to  Liebermeister,  three  to  eight  days.  Some 
authors,  indeed,  state  that  the  period  may  be  as  long 
as  four  to  six  weeks  or  even  months,  but  this  is 
probably  erroneous. 

The  Stools.  —  i.  /;/  the  milder  forms. — Here, 
generally,  first  a  solid  motion  is  passed,  covered  more 
or  less  with  greyish  or  colourless  mucus.  Next,  the 
motion  consists  of  small  quantities  of  oflensive  mucus, 
with  minute  ftecal  lumps.  Then  there  are  passed 
many  small  quantities  of  mucus  stained  with  ftecal 
matter  and  often  mixed  with  blood.  Scybala  are 
passed  at  intervals,  though  only  occasionally.  As  the 
disease  subsides,  fxcal  matter  reappears  in  the  stools 
until  they  become  normal. 

2.  In  severer  forms. — After  the  bowel  has  dis- 
charged its  contents  (often  solid)  there  is  next  passed 
whitish  or  coloured  jelly-like  mucus,  which  t]uickly 
becomes  bloody,  and  may  contain  rather  large 
quantities  of  partly  clotted  blood.  The  motions  are 
frequent,  about  two  to  three  drachms  in  quantity. 
This  constitutes  the  so-called  mucous  or  muco-san- 
s^itineoiis  stool :  it  forms  a  slightly  yellowish  glairy 


quivering  mass,  lying  in  balls  or  clumps  without  any 
faical  material,  or  surrounding  a  formed  mass  oi 
ffeces.  If  the  discharge  be  very  fluid,  the  masses  of 
mucus  unfold  into  hyaline  shreds — the  so-called 
shreddy  stool.  This  class  of  stool  is  passed  in  the 
first  stage  of  the  disease. 

The  sanguineo-purulent  stool.  —  This  marks  a 
still  more  advanced  stage.  Here  in  a  small  amount 
of  yellow  fluid,  generally  without  fseces,  float  a 
number  of  reddish  lumps  as  large  as  a  pea  or  bean, 
like  raw  meat.    This  is  known  as  the  lotnra  cornea. 

The  purely  bloody  stool.  — This  results  either  from 
superficial  ulceration,  or  from  ulceration  into  a 
large  vessel. 

The  simple  pitrulcnt  stool  occurs  only  in  the  later 
stages,  and  is  due  to  the  formation  of  submucous 
abscesses,  or  destruction  of  the  mucous  membrane. 
The  pus  is  generally  discharged  pure  and  odourless, 
but  is  often  mixed  with  fcecal  matter  and  blood. 

The  gangrenous  stool.  —  Here  there  is  a  blackish 
fluid  with  a  putrid  odour,  containing  bits  of  gan- 
grenous tissue.  Tubular  structures  may  occur  in  the 
discharge,  which  at  one  time  were  supposed  to  be 
separated  portions  of  the  intestinal  wall,  but  accord- 
ing to  Heubner  they  consist  only  of  mucus. 

The  '■frog's  spaivn  '  or  '  boiled  sago  '  stool.  — This 
consists  of  clumps  of  hyaline  mucus.  They  are 
supposed  to  be  formed  as  follows  :  mucus  is  pressed 
into  the  cavities  out  of  which  the  intestinal  follicles 
have  fallen,  and  after  being  moulded  in  these  cavities 
again  falls  out  into  the  bowel.  It  occurs  mainlv  in 
the  stools  of  chronic  dysentery. 

The  porridge-like  j/oo/ described  by  Fayrer  is  very 
offensive,  without  Ijlood  or  mucus,  and  occurs  in  the 
gangrenous  form  of  the  disease. 

Tlie  stools  of  chronic  dysentery. — These  vary  much 
in  character  :  are  thin,  watery,  of  varj'ing  colour, 
and  very  offensive.  Mucus,  blood,  and  pus  are 
mixed  in  varying  proportions.  Sometimes  the  blood 
is  so  intimately  mixed  that  the  whole  stool  is  of  a 
brownish  or  dark-red  colour. 

Microscopically  the  glairy  bloody  stools  show  red 
blood-corpuscles,  leucocytes,  and  large  swollen  epi- 
thelioid cells,  containing  fat-drops  or  vacuoles  which 
may  be  mistaken  for  amcebse.  Crystalline  bodies 
of  a  finely  pointed  octahedral  form,  like  Leyden's 
crystals  in  asthma,  have  also  been  noted.  They  are 
not  found  in  normal  fieces,  and  their  significance  is 
unknown. 

CoMriTCATONS  AND  SEQUELS. — The  following 
are  the  chief  complications  and  sequelce  :  Alalaj-ia  ; 
Scurvy  ;  Abscess  of  the  Liver  ;  Perforative  Perito- 
nitis ;  Stricture  of  the  Intestine  (though  not  fre- 
quently occurring  this  can  result  from  cicatrisation 
of  the  ulcer)  ;  Genei-al  Dropsy  during  convalescence  : 
and  Nervous  affections.,  such  as  Cerebral  embolism  ; 
Paraplegia  ;  and  Neuritis. 

Diagnosis. — A.  Of  the  disease  itself. — iMalig- 
nant  disease  of  the  lower  bowel  in  patients  of  an 
advanced  age  may  simulate  dysentery.  Digital 
examination  should  clear  up  the  case. 

Ulcerative  colitis  in  temperate  climates  does  not 
present  the  tenesmus,  burning  pain  at  the  anus,  and 
frequent  desire  to  go  to  stool  of  d3-sentery  {see  Co- 
litis). The  possibility  of  the  existence  of  syphilitic 
ulceration  of  the  rectum  should  be  borne  in  mind. 

In  young  children  intussusception  has  been  mis- 
taken for  the  disease  ;  and  cases  of  enteric  fever 
have  also  been  attributed  to  dysentery  where  the 
usual  characteristic  features  of  the  former  have  been 
absent. 
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Epidemic  gangrenous  proditis,  a  very  fatal  disease 
occurring  in  the  north  of  South  America  and  in  Fiji, 
has  many  of  the  symptoms  of  dysentery,  such  as 
passage  of  bloody  stools,  or  of  a  slimy,  fcetid,  semi- 
liquid  substance  streaked  with  blood.  It  may  be 
difficult  to  distinguish,  and  by  some  is  supposed  to 
be  allied  to  dysentery. 

B.  Of  the  part  of  the  intestine  involved.  — The 
nearer  to  the  rectum  the  disease  is  situated  the 
greater  is  the  tenesmus  ;  the  nearer  to  the  CKCum, 
the  greater  the  griping.  If  the  caecum  and  ascend- 
ing colon  be  chiefly  affected,  the  stools  are  more 
abundant  and  fasculent,  but  less  frequent  and  passed 
with  little  straining  :  they  are  pale,  thin,  watery, 
parti-coloured  and  mi.xed  with  blood  and  mucus. 
The  points  of  localised  tenderness  and  thickening  of 
the  gut  should  be  ascertained.  In  mild  cases, 
probably  the  lower  part  of  the  large  intestine  only 
is  involved.  In  severe  cases  the  whole  of  the  large 
bowel,  and  even  part  of  the  ileum,  may  be  affected. 

Prognosis. — This  will  depend  upon  the  general 
condition  of  the  patient  as  well  as  upon  the  charac- 
ters of  the  stools.  A.  From  the  stools. — A  good 
result  can  be  foreshadowed  in  the  cases  in  which  the 
blood  and  mucus  disappear,  and  the  ordinary  fascal 
character  soon  manifests  itself. 

A  bad  result  may  be  prognosticated,  according  to 
Fayrer,  in  those  cases  which  are  accompanied  by 
porridge-like  stools  without  blood  or  mucus.  Where 
fluid  fascal  matter  is  from  time  to  time  passed  through- 
out the  illness,  the  import  is  rather  unfavourable,  as 
showing  the  disease  to  be  extensive,  and  affecting 
especially  the  upper  part  of  the  large  intestine,  as 
well  as  of  the  small.  Where  the  stools  consist  of 
blackish-red  or  blackish  fluid  with  a  horribly 
putrid  odour,  containing  bits  of  gangrenous  tissue, 
the  prognosis  is  of  the  worst  character.  The 
writer  has  never  known  a  patient  passing  these 
stools  to  recover. 

B.  From  the  General  Symptoms. — The  gravity  of 
the  case  is  to  be  judged  from  the  aspect  of  the  patient. 
Where  the  features  become  sunken,  while  a  cold  sweat 
supervenes,  and  a  foetid  odour  is  given  off  from  the 
body,  the  worst  is  to  be  feared.  Other  unfavourable 
symptoms  are  suppression  of  urine,  sordes  on  the 
lips  and  tongue,  involuntary  passage  of  the  con- 
tents of  the  bowel,  and  cessation  of  all  pain  and 
tormina  with  increasing  prostration  and  hiccough. 

In  chronic  dysentery  the  prognosis  is  recorded  by 
most  authors  as  unfavourable,  but  Stephen  Ward, 
from  his  long  experience  at  the  Seamen's  Hospital, 
Greenwich,  held  that  recovery  took  place  in  the 
majority  of  these  cases  when  they  are  properly 
treated.  The  writer  can  confirm  this  statement 
from  his  own  experience.  In  scorbutic  dysentery 
the  prognosis  is  bad,  unless  the  recognition  of  the 
scorbutic  element  is  promptly  recognised  ;  even  then 
the  cases  will  cause  much  anxiety. 

Lastly,  where  abscess  of  the  liver  has  developed 
the  prognosis  is  extremely  unfavourable. 

Treatment. — A.  Prophylactic — In  hot  coun- 
tries the  greatest  caution  must  be  exercised  with 
respect  to  the  ingesta.  The  water-supply  must  be 
kept  in  a  state  of  purity.  If  there  be  any  cause 
for  suspecting  it,  it  should  be  filtered  through  a 
Pasteur-Chamberland  or  Berkfeld  filter,  and  boiled, 
not  boiled  first  and  then  filtered.  The  various  points 
before  mentioned  regarding  the  causation  of  the 
disease  by  the  solid  constituents  of  the  food  should 
be  borne  in  mind.  Wet  clothes  must  never  be  allowed 
to  dry  on  the   wearer.     K  cummerbund  should 


always  be  worn.  The  stools  of  patients  shovild  be 
disinfected,  or  better  burnt,  being  previously  mixed 
with  sawdust.  The  bedding,  isic,  must  also  be 
disinfected. 

In  war-time  the  chief  points  to  bear  in  mind  are 
first  as  regards  the  selection  of  men.  All  men  with 
a  previous  history  of  bowel-complaints  should  be 
rejected  for  service.  During  the  China  war  of  i860 
it  was  found  that  the  disease  chiefly  affected  the 
men  who  had  previously  suffered  from  dysentery  in 
India  and  Hong  Kong.  Men  who  have  had  a 
previous  unhealthy  medical  history  should  not  be 
selected,  nor  should  those  with  a  strong  malarial 
history  be  taken.  Again  men  from  up-country 
districts  in  India  should  not  be  chosen  for  cam- 
paigning in  marshy  countries  or  those  abounding 
in  jungles.  The  hot  and  i-ai)iy  seasons  should  be 
avoided  for  the  operations  if  possible.  Cholcra-bclts 
must  always  be  worn.  Marches  should  not  be  too 
long  or  fatiguing.  The  camp  should  not  be  located 
in  the  vicinity  of  large  rivers,  on  irrigated  ground, 
on  ground  with  deca3'ed  vegetation,  or  on  old  camp- 
ing grounds,  nor  if  possible  on  the  field  of  battle. 
The  site  of  the  camp  should  be  changed  at  fre- 
quent intervals,  be  well  drained,  and  kept  strictly 
clean  ;  the  tents  must  not  be  crowded  together. 
Fatigue  duties  are  especially  dangerous  when  the  men 
are  working  in  water.  The  precautions  as  regards 
food  above  set  forth  must  be  rigidly  observed.  The 
men  should  not  be  fed  on  salt  rations  for  a  long- 
continued  time.  At  night  they  should  sleep  if 
possible  raised  oft'thegroimd,  and  should  be  cautioned 
that  cummerbunds  are  always  to  be  worn,  and  the 
abdomen  not  exposed  to  the  air.  Parades  should 
be  held  to  see  that  the  men  are  not  suffering  from 
digestive  derangements,  and  that  cholera-belts  are 
worn.  Parkes  recommended  that  daily  bathing 
parades  be  held,  as  invigorating  the  body  against 
vicissitudes  of  temperature  ;  the  issue  of  prophylactic 
rations  has  been  recommended.  In  China  in  i860 
quinine  was  given,  in  Tonquin  the  French  received 
bismuth.    Sulphuric  acid  has  also  been  given. 

B.  Curative  treatment. — At  the  commencement  of 
this  article,  it  was  stated  that  there  is  probably  no 
such  specific  disease  as  dysentery  ;  this  opinion 
gains  weight  from  a  study  of  the  different  results  of 
treatment  in  different  regions  of  the  world. 

I.  In  all  the  acute  forms  of  the  disease  the  two 
chief  essentials  are  (l)  7-est  ;  and  (2)  regulation  of  diet. 

1.  Rest. — The  dysenteric  patient  should  at  once 
take  to  his  bed.  Rest  must  be  complete  :  the  use 
of  the  bed-pan  is  essential.  By  this  rest  the 
movements  of  the  bowel  are  controlled.  Mr.  Cantlie 
in  addition  urges  the  application  of  a  large  thick 
pad  broad  enough  to  cover  the  whole  front  of  the 
abdomen.  It  may  be  either  wet  or  dry  ;  Maclean 
also  recommended  the  use  of  the  water-belt. 

2.  Iwod. — This  should  be  reduced  as  much  as 
possible,  and  consist  of  milk,  with  whey  and  ordinary 
weak  tea.  If  the  thirst  is  excessive,  the  patient  can 
suck  small  pieces  of  ice.  Where  milk  cannot  be 
taken  by  the  sick  man,  strong  beef-essence  is  indi- 
cated. If  much  weakness  is  present,  some  form  of 
alcoholic  stimulant  should  be  administered. 

3.  Drugs. — The  choice  of  the  drug  would  appear 
to  vary  with  the  country.  In  India  the  drug  par 
excellence  is  ipecacuanha.  Docker  who  revived  this 
method  of  treatment  found  that  by  it  his  mortality 
was  reduced  fi^om  10-18  per  cent,  to  something  less 
than  2  per  cent.  In  giving  it,  the  patient  should  first 
take  30  HI  of  Tinctura  Opii,  a  mustard  leaf  or 
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poultice  being  applied  to  the  abdomen.  Half  an 
hour  after,  he  is  given  30  grains  of  ipecacuanha. 
After  taking  the  latter  the  patient  should  lie  perfectly 
still ;  as  a  rule  no  vomiting  will  then  occur.  Should 
the  drug  not  be  retained,  it  is  advisable  to  wait  two 
hours  and  then  repeat  the  dose.  Should  it  again  be 
rejected,  some  good  will  have  been  effected  notwith- 
standing, and  an  interval  of  8  hours  should  elapse 
before  repetition.  The  administration  of  the  drug 
should  be  twice  a  day  in  30  or  20  grain  doses. 
Improvement  is  shown  by  the  appearance  of  feculent 
motions,  while  the  tormina  and  tenesmus  cease. 
This  treatment  must  be  continued  for  2-3  days, 
and  when  by  this  time  the  blood  and  mucus  have 
ceased,  subnitrate  of  bismuth  in  20-grain  doses,  or 
salicyate  of  bismuth  or  salol,  may  be  given. 

The  French  authorities  recommend  that  ipeca- 
cuanha should  be  given  in  doses  of  10-12  grains 
every  ten  minutes  until  copious  vomiting  results, 
as  they  consider  the  essence  of  the  treatment  to  lie 
in  a  powerful  evacuating  effect  on  the  stomach. 
The  ipecacuanha  in  a  de-emetinised  condition  was 
advocated  in  India  a  few  years  ago.  Experience 
militates  against  this,  so  that  the  French  view 
would  seem  to  be  correct. 

In  cases  where  ipecacuanha  cannot  be  retained, 
cinnamon  in  doses  of  a  drachm  night  and  morning, 
in  a  bolus,  has  been  found  very  efficacious  ;  but  in 
the  writer's  experience,  it  is  useful  chiefly  in  the 
milder  attacks. 

The  saturated  solution  of  sulphate  of  magnesinin 
has  of  late  also  been  much  used.  Patients  who 
have  taken  it  have  found  it  extremely  nauseating 
and  unpleasant.  It  is  best  not  to  give  it  in  saturated 
solution. 

In  South  Africa,  on  the  contrary,  ipecacuanha 
does  not  seem  to  exert  the  same  good  eflect.  In 
the  present  war  (1901)  the  treatment  by  salines  has 
been  chiefly  followed.  Dr.  McKenzie  recommends 
a  mixture  containing  sulphate  of  magnesium  with 
sulphate  of  quinine  and  aromatic  sulphuric  acid. 
To  this  may  be  added  a  minute  quantity  of  per- 
chloride  of  mercury.  The  first  4-6  doses  may  be 
given  every  15-20  minutes,  then  every  hour.  In 
24-48  hours  improvement  sets  in,  and  bile  appears 
in  the  motions  :  it  is  then  given  less  frequently. 

Another  method  of  treatment  is  by  the  castor-oil 
emulsion,  preceded  by  3-4  grains  of  calomel. 

In  Africa  again,  tincture  of  Monsonia  ovata  has 
been  strongly  advocated  (strength,  i  in  8  of  alcohol, 
90  per  cent.  Dose,  1-4  drachms  every  4  hours). 
Its  utility,  however,  seems  to  be  limited  to  that 
region. 

In  China  the  treatment  by  salines  is  by  many 
preferred  to  that  by  ipecacuanha. 

In  North  America,  simariiha  bark  has  Ijeen  found 
very  efficacious  ;  i  ounce  of  the  bark  is  boiled  in 
3  pints  of  water,  till  the  latter  is  reduced  to  l§  pints. 
The  dose  is  half  this  quantity  night  and  morning. 

In  Malaya  mangostine  bark  has  its  advocates. 
The  rinds  of  three  dried  mangostines  are  boiled  in 
30  ounces  of  water  till  the  latter  is  reduced  to  20 
ounces.    The  dose  is     part  three  times  daily. 

Bad  fruit  has  been  recommended,  but  it  is  in 
the  scorbutic  form  of  the  disease  that  its  use  is 
especially  indicated. 

Opium  should  not  be  given.  It  only  masks  the 
disease,  and  shuts  up  the  germ  in  the  alimentary 
canal. 

In  all  cases  at  the  onset,  where  the  discharges 
are  scanty  and  a  source  of  irritation,  it  is  a  good 


plan  to  give  a  tepid-water  enema  of  2-4  pints.  If 
malaria  complicate  the  case,  quinine  should  be 
given.  If  scurvy,  the  usual  antiscorbutics  must  also 
be  administered. 

II.  Treatment  of  Chronic  Dysentery.  —  Dr. 
Ralfe  strongly  advocated  the  following  plan  of 
treatment  :  Every  night  an  opium  suppository  is  to  be 
given,  and  every  other  niglit  5  ij  of  castor  oil.  His 
theory  was  to  keep  the  ulcerated  mucous  membrane 
clean  by  the  oil,  and  to  restrain  the  tenesmus  and 
tormina  by  the  opium.  In  other  cases  20  grains  of 
subnitrate  of  bismuth  with  one  quarter  of  a  grain 
of  Dover's  powder  were  given.  How  this  minute 
dose  acted  was  doubtful,  but  no  doubt  could  be 
entertained  of  the  fact  that  these  small  doses  acted 
better  than  larger  ones,  and  also  that  the  combina- 
tion of  drugs  acted  better  than  the  bismuth-salt 
alone.  Ralfe  also  obtained  good  results  by  giving 
20  nt  of  oil  of  turpentine,  three  times  a  day.  Manson 
always  begins  the  treatment  with  ipecacuanha. 
Jameson  advocates  large  enemata  of  warm  milk. 
Hillier,  in  South  Africa,  used  5j— 5ij  of  castor  oil, 
with  4-10  Ttt  of  Tinctura  Opii.  Simaruba  is  also 
useful  in  chronic  dysentery. 

Treatment  by  large  enemata  containing  astrin- 
gents, though  practised  by  some,  is  not  advisable 
in  acute  dysentery,  as  the  irritability  of  the  rectum 
will  be  an  almost  insuperable  obstacle,  although  it  is 
said  to  have  been  overcome  by  a  4  per  cent,  cocaine- 
solution.  The  bowel  is  here  washed  out  after 
every  evacuation  with  3-6  pints  of  a  warm  water 
enema,  containing  quinine  1-1,000  to  1-5,000.  In 
chronic  dysentery  it  is  successful.  Here  astringents 
are  used.  Nitrate  of  silver  of  the  strength  of 
20-30  grains  to  the  pint  of  water  is  injected  in  the 
proportion  of  3-6  pints,  at  a  temperature  of  100°  F. 
In  obstinate  cases  an  artificial  anus  may  be  made 
above  the  crecum  to  secure  rest  and  disinfection  of 
the  affected  intestine.    See  Colitis. 

In  amccbic  dysentery,  medicated  enemata  are 
strongly  recommended  by  those  who  consider  this 
to  be  a  special  form  of  the  disease.  These  may 
consist  of :  quinine  (1-5,000  to  1-1,000),  perchloride 
of  mercury  (l-io,ooo  to  1-5,000),  hydrogen  peroxide 
(I-20  to  1-5),  silver  nitrate  (1-3,000  to  l-l,ooo), 
zinc  chloride  (l-2,oooto  l-l,ooo),  or  methylene  blue 
(1-1,000  to  l-ioo).  The  enemata  should  be  given 
once  or  twice  a  day.  By  some  they  are  used  alter- 
nately :  thus  quinine  may  be  used  with  hydrogen 
peroxide  or  with  methylene  blue  on  alternate 
days. 

In  the  case  of  children,  ipecacuanha  in  India  is 
as  efficacious  as  in  adults.  For  a  child  six  months 
old  it  is  advisable  to  give  \  grain  of  ipecacuanha 
with  one  grain  bicarbonate  of  sodium,  and  a  little 
sugar  of  milk  :  for  succeeding  ages,  a  grain  with 
twice  the  amount  of  soda  for  every  year  of  age. 
Huntley,  of  Han-Yang,  recommends  also  a  com- 
bination of  salol  and  calomel  :  or  one  drachm  every 
hour  of  a  solution  of  perchloride  of  mercury, 
1-10,000. 

For  the  tenesmus  and  distressing  tormina,  a 
hypodermic  injection  of  morphine  should  be  given 
to  adults. 

Diet  in  chronic  dysentery  should  consist  of  milk. 
Should  curds  appear  in  the  stools  the  quantity  must 
be  reduced  and  egg-albumen  given  in  addition. 

Andrew  Duncan. 

DYSIDROSIS  (Suo--,  with  difficulty;  iSpaSs, 
sweat).  —  Synon.  :  Pompholyx  ;  Cheiro-pompholyx. 
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This  name  is  applied  to  a  well-defined  disease  affect- 
ing chiefly  the  hands  and  feet,  characterised  by  the 
appearance  of  small  deep-seated  vesicles.  The 
supposition,  now  disproved,  that  the  vesicles  were 
due  to  the  retention  of  sweat,  or  were  actually 
retention-cysts  in  the  course  of  the  sweat-ducts, 
accounts  for  the  name  of  the  disease. 

The  early  lesion  of  the  disease  consists  of  a 
minute  vesicle  set  deep  in  the  epidermis.  Its 
form  is  distinctly  rounded  and  it  may  project  clearly 
above  the  surrounding  epidermis.  In  other  cases,  the 
vesicle  continues  to  occupy  a  deeper  position  and 
causes  no  elevation  of  the  superficial  epithelium. 
The  skin  surrounding  the  vesicle  may  show  no  altera- 
tion, but  is  usually  slightly  reddened  even  in  the 
early  stage  of  the  disease.  The  vesicles  contain  a 
perfectly  clear  fluid,  free  from  the  gummy  feeling 
of  the  exudation  of  eczema  and  usually  of  alkaline 
reaction.  After  lasting  a  few  hours,  the  vesicles  may 
rupture  and  their  contents  be  discharged  on  the 
surface.  Healing  may  take  place  rapidly  under  a 
slightly  desquamating  surface.  In  other  cases, 
and  perhaps  more  commonly,  neighlDouring  vesicles 
coalesce  and  larger  lesions  result  till  at  length  the 
upper  layers  of  the  epidermis  may  be  raised  over 
areas  corresponding  to  nearly  the  whole  palm  or 
the  whole  extent  of  a  finger.  It  may  be  readil}'  under- 
stood that  the  vesicles,  either  in  the  small  or  in  the 
large  form,  are  very  liable  to  infection  by  various  pus- 
forming  organisms,  and  the  disease  may  have  as  a 
secondary  development  purulent  dermatitis  of  al- 
most any  degree  of  severity. 

As  a  result,  eczema  of  various  types  may  follow 
dysidrosis  and  affect  wide  areas  of  the  body.  It 
is  also  not  uncommon  to  find  that  absorption  from 
the  purulent  surface  of  the  extremities  produces 
severe  adenitis  of  the  lymphatic  glands  of  the  axilla, 
groin,  and  other  regions,  giving  rise  to  the  forma- 
tion of  abscesses.  The  duration  of  any  indi- 
vidual attack  varies  indefinitely  from  a  few  days  in 
(he  mild  and  uncomplicated  form  of  the  disease,  to 
a  much  longer  period  in  the  severer  and  compli- 
cated forms.  In  certain  cases  the  condition  remains 
in  a  subacute  and  chronic  state,  the  patient  con- 
stantly showing  a  few  of  the  characteristic  vesicles. 
Healing  takes  place  finally,  but  there  is  always  a 
very  marked  tendency  for  recurrence  of  this 
malady. 

The  anatomical  lesion  of  the  disease  consists  in 
the  formation  of  a  cavity,  which  becomes  filled  with 
the  characteristic  limpid  fluid  and  which  shows 
practically  no  leucocytic  exudation.  The  epithelial 
cells  surrounding  the  cavity  are  altered  by  macera- 
tion and  tumefaction,  and  the  degenerated  cells 
float  free  in  the  contents  of  the  vesicle.  In  later 
stages  a  variable  number  of  leucocytes  make  their 
appearance  in  and  surrounding  the  vesicles,  and  as 
the  result  of  inflammatory  reactions  fibrin  may  be 
seen  present.  The  actual  place  of  origin  of  the 
vesicle  has  given  rise  to  much  discussion  among 
histologists,  and  probably  the  position  varies.  As  a 
general  ru'e  the  early  lesion  is  situated  in  the  upper 
layers  of  the  rete  mucosum  or  occasionally  in  the 
stratum  granulosum.  It  appears  also  to  be  pro- 
duced both  in  the  inter-papillary  portions  of 
the  epidermis,  and  in  the  parts  covering  the 
papillre.  So  far  as  can  be  ascertained,  the  vesicles 
do  not  arise  by  dilatation  of  the  sweat-ducts,  but  it 
can  be  readily  understood  that  many  of  the  vesicles 
in  the  process  of  their  formation  must  open  up 
communication    with    these    ducts.      The  later 


anatomical  changes  of  the  disease  are  those  of  in- 
flammatory reaction  due  to  the  presence  of  pus- 
forming  micro-organisms. 

The  symptoms  of  the  disease  are  chiefly  those  of 
mechanical  discomfort  produced  by  the  swelling 
of  the  tissues  in  the  early  stages  of  the  disease  ; 
later  the  effects  of  exfoliation  of  the  epidermis, 
or  of  septic  absorption  from  infected  surfaces,  may 
appear.  Patients  rarely  complain  of  pruritus,  but 
suffer  much  from  feelings  of  tension,  heat,  and 
throbbing  of  the  parts,  or  actual  acute  pain.  The 
amount  of  suffering  varies  much  in  different  indi- 
viduals. The  disease  is  frequently  seen  in  those 
of  neurotic  disposition,  and  in  persons  suflering 
from  loss  of  health.  In  such  persons  these  painful 
symptoms  are  severely  felt,  and  are  sufficient  to 
cause  much  loss  of  rest,  and  further  nervous  ex- 
haustion. During  an  attack  of  even  moderate 
severity  it  is  quite  impossible  to  use  the  hands  or 
to  walk  on  account  of  the  pain  experienced. 

The  disease  may  appear  at  any  age,  and  in 
young  subjects  its  effects  may  be  as  well  marked 
and  as  severe  as  in  adults.  In  the  opinion  of  most 
observers,  there  appears  to  be  some  relationship 
between  the  disease  and  conditions  of  hyperidro- 
sis.  In  those  who  habitually  sweat  profusely  on 
the  hands  and  feet,  the  disease  is  more  frequent 
than  in  others,  and  during  hot  weather  when  per- 
spiration is  profuse,  attacks  of  the  malady  are  more 
common.  It  must  be  stated  that  this  association  is 
not  constant.  The  disease  is  present  in  those  who 
do  not  sweat  unduly,  or  who  have  not  sweated 
profusely,  and  it  appears  that  contact  with  certain 
irritant  substances  induces  an  attack  of  the  disease 
in  individuals  subject  to  the  malady.  Thus  one 
patient  is  known  to  develop  dysidrosis  on  hand- 
ling the  materials  necessary  for  painting  in  oils,  and 
a  chemist  may  suffer  from  recurrences  of  the  disease 
when  by  inadvertence  or  carelessness  he  handles 
certain  chemical  reagents.  In  addition  to  the  rela- 
tionship to  hyperidrosis  and  to  contact  with  certain 
irritants,  there  seems  also  to  be  a  congenital  disposi- 
tion to  the  production  of  the  vesicles  which  are  the 
primary  lesion  of  the  disease.  The  results  which 
have  been  obtained  by  histological  examination  do 
not  lend  support  to  the  supposition  that  the  disease 
is  one  of  disorder  of  the  sweat-apparatus.  Certain 
bacteria,  which  have  been  discovered  in  the  vesicles 
and  which  have  been  claimed  as  specific,  have 
probably  no  causal  relation  to  the  malady,  and  at 
present  the  exact  pathogenic  relationships  of  the 
disease  are  obscure. 

Diagnosis. — It  is  important  to  distinguish  the 
disease  from  certain  varieties  of  eczema,  especially 
those  of  the  vesicular  type.  The  deep-seated  trans- 
lucent (  '  sago-grain  '  )  vesicles  of  dysidrosis  ;  their 
repeated  occurrence  on  the  usual  situations — on  the 
adjacent  surfaces  of  the  digits  and  the  inter-digital 
clefts,  as  well  as  on  the  other  parts  of  the  hand  and 
feet ;  the  tendency  to  form  bulla;,  and  the  widespread 
exfoliation  of  the  epidermis  which  ensues  ;  as  well 
as  the  peculiar  limpid  nature  of  the  fluid  contents  of 
the  vesicles,  will  all  serve  to  distinguish  the  disease 
from  the  types  of  eczema  which  resemble  it.  The 
course  of  dj'sidrosis  with  its  tendency  to  recur- 
rence and  to  the  rapid  cure  of  the  slighter  attacks 
will  confirm  the  diagnosis. 

Hidrocystoma,  a  condition  which  has  been  com- 
paratively recently  recognised,  bears  certain 
resemblance  to  dysidrosis.  This  disease  appears 
to  have  close  relationship  to  the  sweat-apparatus, 


DYSIDROSIS 


EAR,  DISEASES  OF 


and  the  small  clear  cysts  which  are  characteristic  of 
the  eruption  are  supposed  by  certain  observers  to  be 
actually  retention-cysts.  This  point,  however,  is 
not  absolutely  confirmed.  The  eruption  is  situated 
usually  in  the  central  regions  of  the  face,  and  the 
individual  lesions  are  of  much  longer  duration  ;  the)' 
do  not  readily  become  inflamed  or  give  rise  to 
exfoliation,  as  in  the  case  of  dysidrosis.  The 
lesions  of  hidrocystoma  tend  to  disappear  in  the 
winter  and  become  more  pronounced  in  the  summer 
or  during  periods  of  exertion  and  profuse  perspiration. 

Scabies  may  be  mistaken  for  this  disease,  but  the 
presence  of  the  burrows  of  the  acarus  in  addition  to 
the  vesicles,  as  well  as  the  actual  discovery  of 
the  acarus  itself,  will  serve  to  distinguish  scabies 
from  dysidrosis.  The  distribution  of  scabies,  the 
pruritus,  and  many  other  characteristics  are  wanting 
in  the  case  of  dysidrosis. 

Treatment. — There  seems  to  be  no  drug  at  our 
disposal  to  control  the  disposition  of  the  patient 
to  dysidrosis.  In  those  who  are  proved  to  be 
liable  to  the  disease,  the  avoidance  of  such  irritants 
as  are  known  to  produce  it,  or  of  severe  exertion, 
while  an  attack  is  imminent,  must  be  enjoined. 
When  the  attack  makes  its  appearance,  the  utmost 
care  must  be  taken  to  prevent  infection  of  the 
vesicles  by  pyogenic  organisms.  It  is  consequently 
necessary  to  observe  strict  cleanliness,  and  it  is 
well  to  have  the  hands  and  feet  frequently  bathed 
with  a  mild  antiseptic.  For  this  purpose  solutions 
of  boric  acid  appear  to  be  of  the  most  service. 
Weak  solutions  of  carbolic  acid,  however,  are  often 
used  with  good  effect.  During  the  time  of  the 
rupture  of  the  vesicles  or  the  exfoliation  of  the  skin, 
still  greater  care  must  be  taken  to  keep  the  parts 
affected  free  of  irritants  or  of  any  chance  of  septic 
infection.  These  precautions  must  be  specially 
noted  in  the  case  of  working  people.  Most  serious 
results  due  to  suppuration  in  the  groin  and  axilla 
are  known  to  occur  in  labourers  and  others,  who  are 
liable  to  the  disease.  If  the  attack  becomes  severe 
and  bullje  appear  with  much  exfoliation  of  the 
epidermis,  the  parts  must  be  carefully  dressed  two 
or  three  times  daily  with  emollient  preparations  such 
as  Carron  oil,  simple  soft  paraffin,  oxide-of-zinc 


ointment,  or  boric-acid  ointment.  In  such  cases 
absolute  rest  to  the  hands  or  to  the  feet  must 
be  ensured.  If  the  parts  become  purulent  more 
strenuous  measures  must  be  taken  to  prevent  spread 
of  the  septic  infection,  and  absolute  rest  becomes 
a  necessity  ;  the  neighbouring  lymphatic  glands 
must  also  be  watched  to  observe  signs  of  abscess- 
formation.  At  the  same  time  the  antiseptics  used 
for  dressing  the  raw  surfaces  must  be  sufficiently 
mild  not  to  cause  a  spread  of  dermatitis  as  the 
result  of  treatment.  During  the  period  of  healing 
the  hands  and  feet  should  be  protected  as  far 
as  is  possible,  and  the  use  of  an  antiseptic  dusting- 
powder  containing  from  5  per  cent,  of  boric  acid, 
with  oxide  of  zinc,  siliceous  earth,  and  starch,  is 
often  satisfactory. 

After  complete  recovery  from  an  attack,  patients 
should  be  warned  as  to  its  liability  to  recurrence,  and 
be  directed  to  take  special  precautions  to  prevent 
irritation  or  contamination  of  the  parts  liable  to  be 
affected.  James  Galloway. 

DYSMENORRHCEA  {5v<t-,  with  difficulty  ;  M", 
a  month  ;  and  l>fco,  I  How). —Difficult  and  painful 
menstruation.    Sl'l-  MENSTRUATION,  Disorders  of 

DYSPEPSIA  (5u<r-,  with  difficulty  ;  and  Wtttcu, 
I  digest).  —  A  synonym  for  indigestion.  Set- 
Dic.ESTlON,  Disorders  of. 

DYSPHAGIA  {Sua-,  with  difficulty;  and  (pdy<^, 
I  eat).  —  Difficulty  in  swallowing.  See  Deglu- 
TLlTON,  Disorders  of. 

DYSPHONIA  (Suo--,  with  difficulty;  and  <j)wvi,, 

the  voice). — Difticulty  in  producing  vocal  sounds, 
so.  that  the  voice  is  more  or  less  enfeebled.  See 
Voice,  Disorders  of. 

DYSPNCEA  (Sv(7-,  with  difficulty  ;  and  irvew,  I 
breathe). — Difficulty  of  breathing.  See  Respira- 
tion, Disorders  of. 

DYSURIA  (Suit-,  with  difficulty;  and  ovp4a>,  I 
pass  water). — Difficult  or  painful  micturition.  See 
Micturition,  Disorders  of. 


E 


EARACHE. — See  Pain  in  Visceral  Disease. 

EAR,  Diseases  of. — Synon.  :  Fr.  Maladies  de 
r Oreille  ;  tier.  Ohrenkraiiklieiten. 

The  natural  division  of  the  ear  into  external,  middle, 
and  internal  suggests  a  rational  as  well  as  a  con- 
venient classification  of  the  disorders  to  which  the 
auditory  apparatus  is  liable. 

I.  External  Ear. — In  examination  of  the  ex- 
ternal meatus  and  tympanic  membrane,  bright 
diffused  daylight,  or,  when  this  is  not  obtainable, 
light  from  a  bull's-eye  lamp  lit  with  gas  or  electric 
light,  is  the  best  for  illumination,  and  the  light  should 
be  reflected  from  a  concave  perforated  mirror  of 
eight-inch  focus  down  a  tubular  speculum.  In  any 
operative  proceedings  the  mirror  should  be  worn  on 
the  forehead,  as  in  examining  the  throat,  but  other- 
wise should  be  held  in  the  hand.  As  great  variations 
in  the  calibre  of  the  auditory  meatus  are  met  with,  it 


is  necessary  to  be  provided  with  specula  of  several 
sizes,  the  most  convenient  form  being  that  known  as 
Gruber's. 

Of  the  aft'ections  of  the  external  ear  the  most 
important  are  the  following  : — 

I.  Eczema. — Although  the  acute  form  of  eczema 
occasionally  affects  the  auricle  and  external  auditory 
meatus,  it  is  far  more  common  to  meet  with  the 
chronic  variety.  Elderly  females  are  especially 
subject  to  eczema  of  the  ear,  and  it  is  to  its  long  con- 
tinuance that  the  remarkable  narrowing  of  the  ex- 
ternal meatus  throughout  its  whole  extent,  met  with 
occasionally  in  the  subjects  of  this  complaint,  is 
generally  attrilaitable.  Such  narrowing  will  often 
amount  to  almost  complete  closure,  and  it  is  in  these 
instances  that  eczema  becomes  the  cause  of  greatly 
impaired  hearing  ;  for  when  this  condition  is  arrived 
at,  the  passage  down  to  the  tympanic  membrane  is 
at  times  so  small  as  only  to  admit  a  very  small 
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probe.  It  is  for  this  reason  that,  although  no 
special  methods  of  treatment  are  called  for,  beyond 
what  is  necessary  when  parts  other  than  the  ear 
are  affected  with  eczema,  it  is  of  the  greatest  im- 
portance to  keep  the  meatus  sedulously  free  from 
secretion  ;  and  this  occasionally  is  not  a  very  easy 
matter. 

2.  Changes  in  cartilage. — Another  condition 
in  which  the  external  passage  becomes  subject  to 
partial  closure  is  shrinking  of  the  cartilaginous  part 
of  the  meatus.  This,  again,  is  a  complaint  of  old 
age,  and  is  attributable  to  no  known  cause.  It  is 
readily  relieved  by  the  patient  wearing  a  piece  of 
silver  tube,  to  keep  the  passage  patent. 

3.  Bony  Growtlis. — Bony  growths  in  the  ex- 
ternal auditory  canal  are  of  two  kinds,  true  exostoses 
and  hyperostoses. 

(1)  Tf'iie  exostoses  arise  from  the  junction  of  the 
osseous  and  cartilaginous  portions  of  the  canal,  owe 
their  origin  to  acute  inflammation,  and  are  somewhat 
rapid  in  their  growth.  They  present  very  little 
difficulty  in  their  removal,  inasmuch  as  they  are 
attached  by  a  pedicle,  and  are  not  composed  of  very 
dense  tissue. 

(2)  Hyperostoses  arise  from  the  osseous  part  of  the 
canal.  These  growths  are  of  ivory  hardness,  and 
have  a  large  base.  They  are  occasionally  single  and 
confined  to  one  ear,  but  generally  are  multiple,  and 
more  usually  than  not  affect  the  meatus  of  both  ears 
simultaneously.  The  form  which  they  habitually 
assume  is  that  of  three  growths,  the  apices  of  which 
meet,  or  nearly  so,  in  the  axis  of  the  canal.  Thus, 
seeing  that  a  very  small  opening  is  quite  enough  to 
permit  of  the  passage  of  sonorous  vibrations  to  the 
tympanum,  their  presence  remains  undiscovered  until 
a  minute  piece  of  cerumen  completely  closes  an 
already  nearly  closed  canal,  and  by  the  deafness 
thus  produced  leads  to  their  detection.  Their  growth 
is  very  slow,  as  they  are  observed  to  remain  without 
increase  for  many  years,  and  although  without  doubt 
they  are  at  times  congenital,  it  would  seem  that  their 
existence  is  often  called  into  being  by  a  local  irrita- 
tion, first,  because  in  a  large  number  of  cases  the 
individuals  so  suffering  have  been  for  long  periods 
addicted  to  diving  ;  secondly,  they  are  frequently 
preceded  by  a  discharge  passing  for  years  through  a 
perforated  membrane  and  through  the  canal. 

Treatment. — The  occasions  when  these  growths 
should  be  removed  ought  to  be  strictly  limited  to  two 
conditions  :  1st,  when  they  interfere  with  the  escape 
of  purulent  discharge,  and  so  place  the  patient  in 
danger  of  cerebral  inflammation ;  2nd,  when  by 
absolutely  closing  the  canal  they  induce  great  deaf- 
ness. In  the  large  proportion  of  cases  the  occasional 
removal  of  cerumen  which  blocks  up  the  small  open- 
ing that  remains  is  all  that  is  necessary,  and  this 
should  be  done  by  the  use  of  a  small  hook  rather 
than  by  syringing,  as  the  passage  of  water  behind  the 
growths  is  to  be  avoided.  When,  however,  it  is 
imperative  to  remove  bony  growths  for  either  of  the 
above-named  reasons,  the  best  method  consists  in 
drilling  them  away  with  a  dental  engine,  to  which 
may  be  attached  drills  of  various  shapes  and  sizes. 
This  operation  should  be  performed  under  reflected 
light,  and  ether  must  be  given.  Owing  to  the 
extreme  hardness  of  the  growths,  this  process  occupies 
considerable  time,  but  with  due  care  it  is  not  a 
dangerous  proceeding.  When  the  object  in  view  is 
simply  the  relief  of  deafness,  it  is  sufficient  to  drill 
away  the  apices  of  the  growths,  but  when  it  is  done 
for  the  purpose  of  providing  a  complete  escape  to 


purulent  matter,  it  is  desirable  to  remove  the  chief 
part  of  the  enlargement. 

It  must  not  be  thought  that  the  drilling  process 
can  always  be  conducted  through  the  external 
meatus.  The  extensive  nature  of  the  growth  or 
growths,  the  small  size  of  the  meatus,  or  the  deep- 
seated  position  of  the  growths  makes  it  frequently 
necessary  to  detach  the  auricle  before  drilling. 
When  a  curved  incision  has  been  made  behind 
the  auricle,  this  is  then  pushed  forward  and  held  in 
this  position.  The  growths  are  then  exposed  and 
can  be  drilled  away  without  using  reflected  light. 
Afterwards  the  auricle  is  replaced  in  its  normal 
position  and  sutured.  Detachment  of  the  auricle  is 
sometimes  necessary  in  the  removal  of  exostoses. 

4.  Inflannmation.  —  The  external  auditory 
meatus  is  subject  to  inflammation,  difiuse  or 
circumscribed,  the  latter  occurring  in  the  form  of 
small  abscesses  or  boils.  Both  aflections  are 
attended  by  acute  pain,  and  in  each  the  general 
health  of  the  patient  has  been  out  of  order  for  some 
time  previous  to  the  local  trouble. 

Treatment. — Treatment  in  the  direction  of 
improving  the  general  health,  and  local  bleeding  by 
means  of  leeches  applied  in  front  of  the  tragus,  will 
often  rapidly  relieve  the  diffused  form  of  inflamma- 
tion ;  but  when  it  has  continued  for  a  long  period 
(as  it  not  infrequently  does),  in  addition  to  the  soft 
tissues  the  periosteum  becomes  affected.  The  passage 
then  throughout  its  whole  extent  becomes  so  swollen 
as  to  nearly  close  the  external  opening,  and  pain  is 
constant.  The  only  treatment  which  gives  complete 
and  permanent  relief  under  these  circumstances  is  to 
make  two  or  three  free  incisions  down  to  the  bone, 
along  the  whole  extent  of  the  osseous  part  of  the 
canal.  A  convenient  instrument  for  this  purpose  is 
a  small  sharp-pointed  curved  bistoury.  As  to  the 
propriety  of  opening  abscesses  in  this  situation  there 
can  be  no  question,  for,  owing  to  the  extreme 
denseness  of  the  tissues  and  their  approximation  to 
bone  in  the  external  auditory  canal,  abscess  in  this 
part  is  slow  in  its  progress  and  attended  with 
very  great  suffering.  These  abscesses  being  espe- 
cially liable  to  recur,  a  proper  regimen  and  medicines 
appropriate  to  the  failure  in  general  health  are 
required. 

5.  Otomycosis. — The  external  auditory  meatus 
is  occasionally  the  seat  of  varieties  of  a  vegetable 
fungus,  namely,  Aspergillus  nigcr,  fumigatus,  and 
flavescens.  To  the  inflammation  thereby  induced 
the  term  '  otomycosis  '  is  applied.  The  symptoms 
to  which  they  have  given  rise  have  been  great 
irritation  and  a  slight  serous  discharge. 

Treatment. — Frequent  syringing  with  weak 
solution  of  perchloride  of  mercury  or  other  suitable 
antiseptic,  and  instilling  diluted  alcohol  after  all 
flakes  have  been  removed,  will  suffice  to  effect  a  cure. 

6.  Polypus.— Tolypus  of  the  ear  is  usually 
preceded  by  inflammation  in  the  tympanic  cavity 
and  perforation  of  the  membrane  ;  it  is  considered 
along  with  diseases  of  the  middle  ear. 

7.  Haematoma     Auris. — See  H.^iMATOMA 

AURIS. 

II.  Middle  Ear.  —All  affections  of  the  middle 
ear  originate  in  some  part  of  that  tract  of  mucous 
membrane  which,  commencing  where  the  Eustachian 
tube  opens  into  the  pharynx,  forms  the  lining  of 
this  tube  and  of  the  cavity  of  the  tympanum,  finally 
becoming  the  innermost  layer  of  the  tympanic 
membrane.  To  the  character  of  this  tissue  is  due 
the  term  'catarrh,'  which,  in  its  two  forms  of 
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purulent  and  non-purulent,  is  used  in  describing  any 
deviation  from  healtli  which,  directly  or  indirectly, 
is  the  cause  of  pathological  change  in  the  Eustachian 
tube  or  tympanum. 

I.  Obstruction  of  the  Eustachian  Tube. — 
One  of  the  most  frequent  conditions  under  which 
the  Eustachian  tubes  become  the  seat  of  obstruction 
is  that  met  with  in  children  or  young  persons.  The 
subjects  of  this  affection  present  a  very  characteristic 
aspect.  They  breathe  almost  entirely  through  the 
mouth,  which,  sleeping  or  waking,  is  kept  partially 
open ;  their  tonsils  are  often  enlarged,  and  they 
snore  loudly  during  sleep.  The  mucous  membrane 
of  the  nares  and  pharynx  is  swollen,  and  secretes  in 
excess.  Owing  to  this  tumid  state  of  the  fauces  the 
passages  to  the  Eustachian  tubes  in  this  situation  do 
not  admit  of  the  constant  necessary  supply  of  air  to 
the  tympana.  The  air  in  these  cavities  undergoes 
partial  absorption,  and  thus  becomes  more  rare  than 
that  external  to  the  tympanic  membrane ;  the 
density  of  the  outer  air  remaining  the  same,  the 
equilibrium  of  pressure  is  destroyed  ;  the  mem- 
brane, consequently,  is  retracted,  the  chain  of 
ossicles  is  pressed  inwards,  and  thus  the  conduction 
of  sound  becomes  interfered  with — in  short,  the 
patient  is  more  or  less  deaf.  In  these  cases  in- 
spection of  the  tympanic  membrane  at  once  reveals 
the  state  of  affairs.  As  the  cavity  of  the  tympanum 
is  not  involved  in  the  catarrhal  change,  its  trans- 
lucency  and  lustre  are  not  impaired  ;  the  handle  of 
the  malleus  is  tilted  inwards,  the  head  of  this  bone 
is  unusually  prominent,  and  there  is  a  distinct  fold 
crossing  the  upper  part  of  the  posterior  section  of 
the  membrane.  Where  the  obstruction  has  lasted 
for  a  long  period,  the  membrane  will  appear  to 
have  almost  feUen  upon  the  walls  of  the  tympanum, 
and  the  promontory  and  incus  maybe  distinguished. 
If  under  these  conditions  the  tympanum  be  inflated 
on  Polilzer's  plan,  an  instant  return  to  good  hear- 
ing follows.  This  method  consists  in  passing  a 
stream  of  air  from  an  india-rubber  bag  through  one 
nostril  while  the  patient  swallows  some  water. 
The  operator  at  the  same  time  closes  one  nostril 
with  the  forefinger  of  the  left  hand,  and  completes 
the  closure  of  the  other  with  the  thumb.  The 
mouth  must  be  kept  firmly  shut.  In  the  course  of 
a  few  days  the  improved  hearing  partially  dies 
away,  leaving  the  patient,  however,  in  some  degree 
better  than  before  the  operation. 

In  all  these  cases  a  thorough  examination  of  the 
pharynx  should  be  made,  inasmuch  as  it  will  be 
frequently  found  that  the  symptoms  above  men- 
tioned are  due  to  masses  of  adenoid  growths  in  the 
vault  of  the  pharynx.    See  Nose,  Diseases  of. 

Treatment. — When  adenoid  growths  are  present 
they  should  be  removed,  and  if  this  is  done 
thoroughly  the  patients  recover  their  hearing  com- 
pletely in  the  course  of  a  few  weeks,  and,  what  is 
almost  of  equal  importance  (this  applies  to  the 
general  health),  nasal  respiration  is  quite  restored. 
When  it  is  found  upon  examination  that  adenoid 
growths  are  not  present,  the  treatment  of  obstruc- 
tion of  the  Eustachian  tubes  will  be  of  a  more 
simple  character.  It  should  include  the  gentle 
syringing  of  the  inferior  nares  with  warm  alkaline 
solutions.  The  most  useful  of  these  contain  bi- 
carbonate of  sodivmi  and  borax.  In  using  them  the 
head  should  be  bent  forward,  and  a  small  nasal 
syringe  employed  ;  this  is  preferable  to  the  nasal 
douche,  since  the  stream  from  the  douche  is  so 
powerful  as  sometimes  to  rush  into  the  Eustachian 


tubes,  and  so  excite  inflammation  of  the  tympanum. 
Politzer's  inflation  should  be  employed,  but  not 
more  frequently  than  two  or  three  times  in  a  week. 

If  the  tonsils  are  much  enlarged  it  will  be  neces- 
sary to  remove  them  ;  but  the  reason  for  this 
proceeding  is  not  that  they  press  upon  the  openings 
of  the  Eustachian  tubes,  but  that  their  presence 
keeps  up  the  unhealthy  condition  of  the  pharynx. 

Under  this  routine  of  treatment  the  patients 
completely  recover  their  hearing  ;  the  space  of  time 
during  which  it  is  necessary  to  continue  treatment 
varying  according  to  the  obstinacy  which  each  case 
manifests. 

Obstruction  of  the  Eustachian  tubes  in  adults 
presents  certain  well-marked  differences  from  the 
affection  as  it  prevails  in  children.  An  ordinary 
cold  is  the  beginning  of  the  trouble.  It  is  more 
usual  to  find  one  instead  of  both  tubes  obstructed, 
and  more  often  than  not  the  tympanic  cavity  is  in- 
volved in  the  catarrh.  Where  this  is  not  the  case 
— and  it  will  be  evident  from  the  retained  lustre  and 
transparency  of  the  membrane — the  same  principles 
of  treatment  as  are  pursued  in  the  case  of  children 
will  hold  good,  except  in  so  far  that  the  affection  in 
grown-up  persons  is  less  persistent  after  the  tube 
has  been  once  artificially  opened  ;  and  that,  to  effect 
this,  Politzer's  method  is  sometimes  not  sufficient, 
or,  even  if  so,  not  as  efficacious  as  the  Eustachian 
catheter.  It  must  also  be  borne  in  mind  that  in  the 
treatment  of  cases,  in  which  one  ear  is  healthy,  by 
means  of  the  catheter,  the  affected  ear  exclusively 
may  be  subjected  to  the  air-douche,  while  with 
Politzer's  method  it  is  impossible  to  avoid  forcing  a 
stream  of  air  into  the  healthy  tympanum,  and  this 
is  not  always  an  advisaljle  proceeding. 

TJie  Eitslackiaii  Catheter. — The  following  is  the 
mode  of  using  the  Eustachian  catheter  :  '  Place  the 
patient  in  a  chair,  and  let  him  lean  back,  and  steady 
his  head  with  the  left  hand  firmly  fixed  on  the  top 
of  it  ;  hold  the  catheter  lightly  in  the  right  hand, 
with  the  curve  downwards,  and  pass  it  quickly  in 
this  position  through  the  inferior  meatus  of  the  nose 
to  the  posterior  wall  of  the  pharynx.  When  this  is 
felt,  withdraw  the  catheter  about  half  an  inch,  and 
tilt  the  point  of  the  curved  end  rather  upwards,  and 
to  the  left  or  right,  according  to  the  side  which  is 
being  operated  upon.  Now  hold  the  catheter  and 
end  of  the  patient's  nose  steadily  between  the  thumb 
and  the  first  two  fingers  of  the  left  hand.  All  this 
time  the  ear  of  the  patient  and  that  of  the  surgeon 
are  connected  with  the  otoscope.  The  point  of  the 
catheter  is  now  supposed  to  be  in  the  pharyngeal 
orifice  of  the  Eustachian  tube  ;  but  the  only  certain 
sign  of  this  being  the  case  is  that  when  air  is  forced 
into  the  catheter  it  will  be  heard  through  the  oto- 
scope to  impinge  upon  the  tympanic  membrane.' 

The  catheter  may  be  made  of  silver  or  of  vulca- 
nite, but,  of  whatever  material,  it  must  be  inflexible 
while  being  used.  Beyond  this,  suffice  it  to  say  here 
that  in  practised  hands  its  employment  is  invaluable, 
and  indispensable  in  the  treatment  of  most  affections 
of  the  middle  ear,  not  only  in  overcoming  ol)struc- 
tion  of  the  Eustachian  tube,  but  also  as  a  means 
by  which  fluids  may  be  introduced  into  the  cavity 
of  the  tympanum.  In  making  use  of  the  air-douche 
an  india-rubber  bag  fitted  to  the  catheter  should  be 
employed,  and  in  using  injections  to  the  tympanum 
a  similar  arrangement  is  necessar)'. 

2.  Catarrhal  Inflammation  of  the  Tym- 
panum.— When  the  tympanic  cavity  has  become 
involved  in  the  catarrhal  state,  or  when  the  affection, 
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instead  of  proceeding  up  the  Eustachian  tubes, 
begins  in  the  tympanum,  as  it  frequently  does,  those 
changes  have  commenced  which,  of  all  others,  form 
the  most  frequent  impediments  to  the  conduction  of 
sound — in  other  words,  which  make  the  subjects  in 
whom  they  are  found  more  or  less  deaf ;  and  it  may 
be  broadly  stated  that  the  extent  to  which  this 
affection  is  remediable  depends  directly  upon  the 
time  at  which  the  patients  suffering  from  it  apply 
for  treatment.  In  the  earl}'  stages,  the  obstruction 
to  the  passage  of  sound  through  the  tympanum  is 
solely  due  to  the  effusion  of  mucus  in  this  situation, 
and  this  is  easily  demonstrated  by  the  moist  gurgling 
sound  which  inflation  of  the  tympanum  produces,  as 
may  be  heard  upon  connecting  the  ears  of  the  patient 
and  surgeon  by  means  of  a  piece  of  india-rubber 
tubing.  Afterwards  comes  what  may  be  termed  the 
dry  stage,  i.e.  when  the  fluid  portion  of  the  mucus 
has  suffered  absorption,  and  when  any  of  the  pro- 
ducts of  inflammation  may  have  become  more  or 
less  organised,  or  at  least  in  a  condition  which,  if 
not  interfered  with,  suffers  no  further  change.  The 
morbid  conditions  which  result  from  non-purulent 
catarrh  of  the  tympanum  are  twofold  :  firstly,  those 
which  affect  the  tympanic  membrane,  and  are, 
therefore,  demonstrable  during  life  ;  secondly,  those 
which  are  met  with  after  ,  death  in  the  tympanic 
cavity.  The  first  of  these  include  changes  in  curva- 
ture, in  colour,  and  in  consistence. 

The  slighter  changes  in  curvature  have  been 
noticed  in  speaking  of  obstruction  of  the  Eustachian 
tubes,  which  condition  is  necessarily  more  or  less 
present  in  all  cases  where  the  tympanum  has  been 
the  seat  of  catarrh  ;  and  these  changes  are  inde- 
finitely increased  until  the  state  of  complete  collapse 
is  reached.  In  this  condition  the  membrane  has  the 
appearance  of  being  in  close  apposition  to  the  walls 
of  the  tympanum,  and  lapped  round  the  ossicles,  so 
that  the  forms  of  the  malleus,  incus,  and  sometimes 
the  stapes  are  distinctly  traceable. 

In  so  extreme  an  example,  the  membrane  is 
generally  bound  down  to  the  tympanic  wall  by 
adhesions.  The  first  change  which  the  membrane 
exhibits  is  a  loss  of  its  lustre  and  transparency  :  it 
becomes  opaque.  Further  alterations  in  colour,  in 
cases  of  long  standing,  consist  in  the  formation  of 
patches  of  brown,  yellow  (colour  of  parchment),  and 
white.  Variations  in  consistency  will  include  thicken- 
ing throughout  the  membrane,  or  in  parts  of  it, 
especially  in  the  cases  of  dense  chalky  deposits 
(phosphate  of  lime)  ;  and  thinning  in  places,  so 
observable  sometimes  that  inflation  will  induce 
bladder-like  protrusions,  which,  as  inflation  is  sus- 
pended, fall  Ijack  again  :  changes  in  all  these 
respects  completely  metamorphosing  the  appearance 
of  the  membrane.  After  death,  within  the  tym- 
panum may  be  found  collections  of  dried  mucus 
around  the  ossicles  ;  thickening  of  the  lining  mem- 
brane ;  bands  of  adhesion  in  all  directions  ;  and 
ankylosis  of  the  ossicles  to  each  other  as  well  as 
between  the  stapes  and  fenestra  ovalis. 

As  additional  evidence  during  life  of  obstruction 
in  the  tympanum,  it  may  be  mentioned  that  sounds 
from  a  vibrating  tuning-fork  placed  on  the  vertex 
are  intensified  when  such  obstruction  exists,  and  the 
nerve  remains  unimpaired.  This  test  is  especially 
valuable  when  one  ear  is  healthy,  inasmuch  as  the 
sound  will  be  heard  exclusively  on  the  deaf  side,  this 
being  due  to  the  fact  that  vibrations  of  sound  thus 
conveyed  to  the  auditory  nerve,  on  their  passage 
outwards  through  the  tympanum,  meet  with  the 


obstruction  in  this  position,  and  are  reflected  on  to 
the  labyrinth.  The  appearances  above  described, 
together  with  the  history  of  the  case,  serve  sufficiently 
to  distinguish  affections  of  the  conducting  from  those 
of  the  nervous  apparatus  ;  and  the  sounds  which  are 
produced  upon  inflation  of  the  t)-mpanum,  whether 
of  a  moist  or  dry  character,  give  evidence  as  to 
whether  the  mucus  in  the  cavity  of  the  tympanum 
is  in  a  more  or  less  fluid  state,  or  has  reached  the 
dry  stage  when  the  fluid  part  of  the  secretion  has 
become  absorbed,  the  more  solid  portion  remaining. 

Treatment. — In  the  first  of  these  conditions, 
the  inflation  at  once  increases  the  hearing-power  ; 
in  the  second,  it  produces  no  change  in  the  hearing. 
An  indication  in  this  direction  is  a  most  useful  guide 
in  respect  of  treatment,  which  may  be  said  to  include, 
injections  of  fluid  or  vapours  into  the  cavities  of  the 
tympana.  In  the  matter  of  the  selection  of  these 
remedies,  the  greatest  diversity  of  practice  exists  in 
the  hands  of  capable  authorities.  Astringent  solu- 
tions of  sulphate  of  zinc,  alkaline  injections  of 
bicarbonate  of  sodium,  iodide  of  potassium,  chloride 
of  ammonium,  and  the  vapours  of  iodine  or  chloride 
of  ammonium,  each  and  all  find  favour.  If  fluids 
are  injected,  a  few  drops  only  are  to  be  introduced 
through  the  Eustachian  catheter,  a  small  bulb  of 
india-rubber  being  used  to  force  the  fluid  through 
the  catheter.  Vapours  are  employed  by  means  of 
the  many  apparatus  in  general  use.  The  diversity 
of  opinion  on  this  subject  shows  how  difficult  a 
problem  is  the  treatment  of  the  ulterior  effects  of 
catarrh  of  the  tympanum. 

The  degree  of  improvement  varies  within  wide 
limits,  but  the  greater  benefits  may  alwa3's  unhesi- 
tatingly be  predicted  during  the  moist  stage  of  the 
catarrh.  Indeed,  the  necessity  for  early  treatment 
is  abundantly  shown,  in  the  instance  of  catarrhal 
affection  of  the  middle  ear,  by  the  extremely  satisfac- 
tory termination  of  cases  treated  early  in  the  disease, 
and  the  slight  relief  which  but  too  often  follows 
when  the  affection  has  been  allowed  to  proceed  for 
years  unchecked.  In  such  cases  as  the  latter,  the 
fact  that  considerable  quantities  of  inspissated  mucus 
have  been  found  in  the  tympanic  cavities  first 
suggested  the  operation  of  making  an  incision  into 
the  tympanic  membrane,  and  attempting  the  removal 
of  mucus  through  the  incision  In'  passing  a  stream 
of  air  through  the  tympanum.  This  proceeding, 
with  certain  modifications  afterwards  introduced, 
is  no  doubt  very  useful  in  cases  favourable  for  its 
employment,  but  it  should  be  reserved  for  those 
which  have  defied  the  less  severe  means,  and  where 
there  is  unmistakable  evidence  of  an  obstruction 
to  the  passage  of  sound  through  the  tympanum. 
Experiments  with  the  tuning-fork,  already  referred 
to,  give  valuable  evidence  in  this  direction.  Many 
operations  have  been  suggested  for  the  relief  of 
tympanic  affections,  but  none  of  them  have  stood 
the  test  of  time.  One  of  the  causes  of  failure  in  all 
operative  measures  on  the  tympanic  membrane  is  to 
be  found  in  the  fact  that  it  is  impossible  to  keep  any 
opening  in  this  structure  from  healing.  That  such 
attempts  at  relief  should  have  been  made  is  not 
surprising  when  it  is  remembered  how  intractable 
some  of  these  cases  are,  how  one  of  the  forms  of 
catarrh  which  aftect  the  tympanum  is  slow  and 
insidious  in  its  progress,  and  sufficiently  distinctive 
in  its  character,  to  have  applied  to  it  by  general 
consent  the  term  proHfcrotis progressive  catarrh. 

3.  Purulent  Catarrh  of  the  Tympanum.  — 
Perforation. — The  form  of  tympanitis  in  which 
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the  effused  products  become  purulent  is  an  acute 
and  generally  an  extremely  painful  affection. 
Usually  the  pus  rapidly  makes  its  escape  from  the 
tympanum  into  the  external  meatus,  by  a  process  of 
ulceration  through  the  tympanic  membrane,  leaving 
as  its  result  a  perforation  of  this  structure.  In  quite 
the  early  stage  the  affection  may  often  be  cut  short 
by  the  free  application  of  leeches  in  front  of  the 
tragus,  followed  by  fomentations,  but  more  often 
than  not  the  membrane  has  given  way  before  the 
patient  comes  under  observation.  If  however  the 
patient  can  be  seen  before  this  has  happened,  and 
if  there  is  evidence  of  the  tympanic  cavity  being  in 
a  state  of  acute  inflammation,  there  should  be  no 
hesitation  about  making  a  free  vertical  incision  in 
the  posterior  section  of  the  membrane.  The  purulent 
secretion  having  thus  obtained  an  exit,  the  incision 
will  heal  in  a  few  days  and  the  danger  of  septic 
infection  be  avoided.  Should  the  patient  come 
under  notice  shortly  after  the  membrane  has  given 
way  from  ulceration,  then  if  the  tympanic  cavity  be 
emptied  of  the  pus  by  the  free  use  of  Politzer's 
inflation  and  repeated  syringing,  the  opening  will 
often  close,  and  leave  very  little,  indeed  sometimes 
hardly  any,  appreciable  deafness.  When  a  purulent 
discharge  through  the  openi"<j  is  allowed  to  go  on 
unheeded  for  any  length  of/ .  laie,  it  is  the  exception 
for  the  perforation  to  heal.',*This  condition  is  con- 
stantly seen  after  scarlet  fever,  measles,  or  any  of 
the  exanthemata.  A  perforation  of  the  tympanic 
membrane  presents  an  infinite  variety  of  aspects, 
from  a  small  pinhole  to  nearly  complete  loss  of  the 
membrane,  but  there  will  always  be  a  slight  remain- 
ing external  rim  of  membrane.  This  latter  is  per- 
haps the  most  frequent  of  all  forms  of  perforation, 
and  especially  when  the  ulceration  dates  from  an 
attack  of  scarlet  fever.  Although  the  handle  of  the 
malleus  occasionally  remains,  it  more  usually  comes 
away  in  these  and  other  cases  where  the  loss  of 
tissue  is  very  extensive.  The  head  of  this  bone, 
however,  may  always  be  distinguished,  unless  there 
has  been  complete  disorganisation  of  the  tympanic 
cavity.  Among  other  forms  of  perforation  com- 
monly met  with  may  be  mentioned  those  in  which 
the  anterior  or  posterior  half  of  the  membrane 
is  left,  and  is  bounded  internally  by  the  handle  of 
the  malleus  ;  the  so-called  reniforni  perforation, 
where  the  lower  part  of  the  membrane  is  lost,  and 
the  umbo  of  the  malleus  indicates  the  position  of 
the  hilum  of  the  '  kidney  ;  '  and  the  small,  smooth- 
edged  circular  perforation  which  is  common  alike  to 
all  parts  of  the  membrane.  Occasionally,  though 
not  very  often,  the  tympanic  membrane  is  the  seat 
of  a  double  perforation.  Similar  variations  in  hear- 
ing accompany  this  condition,  between  slight  deaf- 
ness and  total  loss  of  hearing  power.  The  size  of 
the  perforation  affords  no  guide  in  this  respect, 
extreme  loss  of  hearing  being  met  with  when  the 
perforation  is  very  small,  and  very  slight  deafness 
where  the  loss  of  tissue  has  been  most  extensive  ;  so 
that  it  may  be  unhesitatingly  stated  that  the  loss  of 
the  membrane  is  but  in  a  very  small  degree  the 
cause  of  the  deafness  in  these  cases,  the  disorganisa- 
tion in  the  tympanic  cavity  mainly  accounting  for 
this.  Such  disorganisation  is  at  times  so  complete 
(especially  after  scarlet  fever)  as  to  include  the  loss 
of  all  the  ossicles,  total  deafness,  and  paralysis  of  the 
muscles  supplied  by  the  facial  nerve.  A  very  small 
perforation  in  the  anterior  and  superior  part  of  the 
membrane  may  from  its  position  escape  notice,  but 
the  diagnosis  can  be  always  verified  by  the  facility 


with  which  air  may  be  made  to  pass  through  the 
opening,  or  the  reverse,  provided  that  the  communi- 
cation between  the  Eustachian  tube  and  the  tym- 
panum is  not  closed  by  cicatricial  tissue — a  very  rare 
condition  when  so  little  of  the  membrane  has 
suffered  ulceration. 

One  other  form  of  perforation  deserves  mention, 
rather  on  account  of  its  frequency  than  its  importance, 
namely,  perforation  of  Shrapnell's  membrane,  which 
is  that  part  of  the  membrane  proper  lying  just  above 
the  short  process  of  the  malleus.  Ulceration  of 
this  small  area,  which  is  merely  a  protective  mem- 
brane, may  exist  without  any  impairment  to  hearing 
so  long  as  the  remainder  of  the  tympanic  membrane 
is  entire,  so  that  it  would  appear  to  perform  no 
function  so  far  as  a  conducting  medium  is  concerned, 
but  it  is  important  to  bear  in  mind  that  when  it  is 
perforated  the  lesion  is  at  times  connected  with 
exposed  bone. 

Treatment. — The  treatment  of  purulent  tym- 
panitis and  perforation  will  include  assiduous  clean- 
liness ;  keeping  the  Eustachian  tube  free  from 
obstruction  ;  and  the  use  of  local  remedies. 
Among  the  most  useful  of  these  are  weak  solutions 
of  alcohol,  and  insufflation  of  gallic  acid  or  boric 
acid.  As  the  condition  of  the  ear  improves  under 
these  measures,  so  will  the  hearing-power  vastly 
increase  when  it  has  not  been  completely  lost  ;  but 
there  still  remains  the  ofttimes  invaluable  application 
of  what  is  spoken  of  as  the  artificial  membrane. 
Of  all  kinds,  the  best  undoubtedly  is  the  flattened 
pad  of  moistened  cotton-wool,  applied  by  the 
patient,  every  morning,  with  forceps  constructed 
for  the  purpose.  Until  this  be  tried  in  each 
case  it  is  impossible  to  say  whether  it  will  do 
good  ;  but  when  it  is  useful — as  it  is  in  a  large 
nimiber  of  cases — by  its  help  the  patient  will  recover 
very  good  hearing,  and  this  even  when  the  perfora- 
tion has  existed  for  a  period  of  many  years.  That 
its  effects  depend  upon  the  support  which  it  gives  to 
the  ossicles,  thus  re-establishing  the  normal  pressure 
of  the  stapes  upon  the  fenestra  ovalis,  has  been  un- 
questionably demonstrated. 

4.  Polypus. — One  of  the  most  frequent  compli- 
cations in  cases  of  perforation  of  the  tympanic 
membrane  is  polypus,  a  term  employed  to  designate 
a  fleshy  tumour  in  the  ear.  Although  polypi  are 
occasionally  present  in  the  meatus  independently  of 
perforation,  the  most  usual  situation  from  which 
they  arise  is  the  lining  membrane  of  the  tympanum. 
Sometimes  the  exact  point  of  origin  is  the  edge  of 
a  perforation,  and  still  more  rarely  the  sides  of  the 
meatus.  In  size  these  growths  vary  from  a  small 
protrusion  through  a  perforation,  to  a  tumour  which 
entirely  fills  the  meatus  and  projects  externally  from 
the  ear.  In  this  latter  instance  the  growth  presents 
a  very  distinctive  appearance,  not  unlike  a  raspberry. 
Sections  of  aural  polypi  hardened  in  chromic  acid 
with  few  exceptions  show  their  structure  to  be  fibro- 
cellular,  the  fibrous  element  preponderating  over 
the  cellular  in  proportion  to  the  age  of  the  tumour. 

But  it  should  be  remembered  that  the  term  '  poly- 
pus of  the  ear  '  is  habitually  used  when  the  masses, 
small  or  great,  are  granulation-tissue  springing  from 
exposed  bone  within  the  tympanic  cavity,  and  in 
such  cases  are  of  great  significance,  demanding  very 
radical  measures,  which  are  mentioned  later  on  in 
this  article. 

Treatment. — In  all  cases  polypi  should  be 
removed,  and  the  best  instruments  for  this  purpose 
are  the  rectangular  '  ring  '  polypus-forceps,  or,  in  the 
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case  of  a  large  growth,  a  Wilde's  snare.  The 
nature  of  the  instrument  used  is  not  important  and 
will  be  suggested  to  the  surgeon  by  the  appearance 
of  the  mass  which  has  to  be  removed.  Very  often 
a  scoop  commonly  employed  to  clear  away  dead 
bone  is  the  most  convenient  instrument.  Owing  to 
their  remarkable  tendency  to  recur,  removal  is  only 
the  preliminary  step  in  treatment.  The  principal 
part  of  this  consists  in  their  complete  eradication 
by  caustics.  Of  these  the  most  efficacious  and  con- 
venient is  chloro-acetic  acid,  and  later  in  the  treat- 
ment nitrate  of  silver.  The  acid  should  be  applied 
with  great  care  by  using  it  on  the  point  of  a  probe 
defended  by  a  small  twist  of  cotton,  and  a  con- 
venient form  of  nitrate  of  silver  is  a  bulb  of  the 
melted  salt  fused  on  to  a  probe  of  platinum  wire. 
The  caustic  should  be  applied  daily  for  some  time 
after  the  polypus  has  been  removed,  and  then 
less  frequently.  The  treatment  should  also  include 
the  same  scrupulous  cleanliness  and  application  ot 
astringents,  so  desirable  in  the  case  of  perforations. 
It  is  simply  to  the  want  of  attention  to  details  that 
failure  in  the  treatment  of  aural  polypus  may  be 
ascribed. 

Complications  of  Tympanic  Disease. — 
(a)  Facial  Paralysis.  This  is  due  to  inflammation 
around  the  portio  dura  in  its  passage  through  the 
aqueduct  of  Fallopius.  When  suppuration  in  the 
tympanic  cavity,  with  caries  of  the  bony  canal, 
precedes  or  accompanies  the  loss  of  fvmction  in  the 
nerve,  recovery  is  hopeless  ;  but  when  the  paralysis 
follows  a  subacute  catarrh  of  the  tympanum,  not 
ending  in  a  perforation,  as  is  sometimes  the  case, 
the  paralysis  in  time  disappears  no  less  certainly 
than  when  it  is  dependent  upon  an  affection  of  the 
nerve  at  a  point  after  its  exit  from  the  temporal 
bone. 

(b)  Pyccinia ;  Cei'ebral  Abscess  ;  and  Meningitis. — 
When  the  mastoid  cells  become  the  seat  of  inflam- 
mation, the  pain,  tenderness,  and  pitting  on  pres- 
sure over  the  mastoid  process  will  at  once  suggest 
an  early  incision  down  to  the  bone  ;  and  it  may  be 
truly  said  that  this  is  often  delayed  too  long,  and 
perhaps  is  never  done  too  soon.  Again,  when  the 
symptoms  point  definitely  to  pus  within  the  mastoid 
cells,  the  bone  should  be  pierced  so  as  to  make  the 
external  opening  communicate  freely  with  the  cells. 
Relief  given  in  this  way  will  occasionally  be  the 
means  of  saving  life,  by  preventing  the  absorption 
of  poisonous  material  into  the  lateral  sinus.  Besides 
pyremia  thus  induced,  other  fatal  issues  which 
suppuration  in  the  middle  ear  frequently  entails 
have  their  starting-point  in  the  tympanic  cavity, 
and  in  such  instances  cerebral  abscess  or  meningitis 
may  be  the  immediate  cause  of  death.  See  Brain 
and  Meninges,  Septic  Inflammation  of. 

Fatal  terminations  of  this  nature  most  frequently 
occur  when  cleanliness  and  local  treatment  of  the 
ear  have  been  neglected.  Hence  the  necessity  for 
such  care. 

But  the  fact  that  even  under  the  most  favourable 
conditions  such  events  are  possible,  when  there  is 
a  fistulous  opening  in  the  tympanic  cavity,  should 
induce  caution  with  insurance-oflices  in  accepting 
the  lives  of  persons  with  this  lesion,  at  the  ordinary 
premiums.  Fatal  cases  of  this  kind  might  seem  in 
practice  to  be  almost  divisible  into  two  classes — 
namel)',  those  in  which  cerebral  symptoms  come  on 
soon  after  the  establishment  of  the  perforation  ; 
and  others  where  there  has  been  a  purulent  dis- 
charge from  the  ear  (that  is,  from  the  tympanum) 


for  many  years  before  the  advent  of  such  symptoms. 
In  this  latter  class  must  be  included  those  cases  in 
which  the  temporal  bone  has  become  the  seat  of 
caries  ;  and  it  may  be  stated,  subject  to  no  excep- 
tions, that  whenever  exposed  bone  can  be  detected 
by  means  of  examination  with  a  probe  within  the 
cavity  of  the  tympanum,  the  subjects  of  this  condi- 
tion are  always  in  a  perilous  state,  and  that  at 
any  time  fatal  symptoms  may  commence  with  a 
severe  rigor.  For  this  reason,  even  when  exposed 
bone  cannot  be  absolutely  demonstrated  in  the 
way  mentioned,  the  existence  of  bone-granulations 
where  there  is  a  perforation  of  the  tympanic  mem- 
brane should  be  regarded  as  a  most  serious  com- 
plication. The  same  danger,  though  in  a  very  much 
less  degree,  may  be  said  to  be  present  when  dead 
bone  can  be  detected  in  the  mastoid  process — in  a 
less  degree,  because  the  outer  table  of  the  bone  is 
often  affected  while  the  inner  remains  healthy.  The 
dead  bone  then  in  the  former  position  becomes 
exfoliated,  and  the  external  wound  heals. 

Since  the  last  edition  of  this  Dictionary  was 
published  the  surgical  treatment  of  Mastoid  Disease 
and  perforation  in  which  symptoms  of  septicaemia 
have  shown  themselves  has  undergone  a  complete 
revolution.  Where  there  is  undoubted  disease  of 
the  mastoid  with  pus  within  the  antrum  or  mastoid 
cells,  or  where  there  are  symptoms  of  septicaemia, 
what  is  termed  the  complete  mastoid-operation  is 
now  performed.  This  consists  in  making  a  long 
curved  incision  behind  the  mastoid,  laying  this  bone 
quite  bare,  pulling  forward  the  flap  thus  formed 
as  well  as  the  external  ear  ;  drilling  with  a  burr 
(turned  by  an  electric  motor)  close  to  the  external 
meatus  till  the  antrum  is  reached,  making  this 
cavity  continuous  with  the  attic  and  tympanic 
cavity ;  scraping  away  all  dead  bone  and  thus 
effecting  complete  drainage,  at  the  same  time 
removing  all  diseased  bone.  Up  to  quite  recently 
the  difficulty  has  been  that  in  many  cases  a  certain 
amount  of  discharge  has  continued.  Ballance  has 
recently  pointed  out  that  at  a  second  operation, 
conducted  about  two  weeks  afterwards,  he  has 
again  pushed  forward  the  flap  and  grafted  skin  over 
the  surface  of  the  cavity  above  named,  and  thus 
the  complete  and  permanent  cessation  of  the  dis- 
charge has  been  ensured,  and  [any  possible  septicemia 
prevented. 

The  difficulties  in  selecting  cases  suitable  for  this 
operation  are  obvious,  and  we  may  formulate  those 
in  which  the  necessity  exists  as  follows  : 

Firstly,  undoubtedly  in  cases  where  septicemia 
has  commenced.  Secondly,  undoubtedly  in  cases 
where  there  is  dead  or  carious  bone  in  the  tympanic 
cavity  accompanied  by  ominous  symptoms  often 
repeated.  Thirdly,  wherever  there  is  evidence  of 
mastoid  disease  of  long  or  short  standing.  Fourthly, 
in  a  certain  proportion  of  cases  where  there  is 
evidence  of  dead  or  diseased  bone,  but  a  very 
doubtful  history  of  ominous  symptoms.  Fifthly,  in 
a  certain  proportion  of  patients  with  intractable 
otorrhoea,  in  whom  no  bone-disease  can  be  detected, 
and  in  whom  no  history  of  ominous  symptoms  can 
be  obtained. 

(c)  Malignant  Disease. — The  seat  of  origin  of  the 
new  growth  is  generally  the  lining  membrane  of  the 
tympanic  cavity,  and  a  purulent  discharge  from  this 
surface  always  precedes  the  appearance  of  the  can- 
cer. In  its  early  stages  cancer  in  this  situation 
bears  a  strong  resemblance  to  the  ordinary  forms  of 
polypus. 
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III.  Internal  Ear. — Apart  from  deafness  due 
to  local  changes  in  the  external  or  middle  ear,  the 
function  of  hearing  is  subject  to  impairment  from 
causes  which  have  their  seat  in  the  nervous  structures 
of  the  ear  ;  in  other  words,  although  the  conduction 
of  sound  may  be  good,  the  perception  of  sound  may 
be  faulty.  The  inability  to  hear  the  vibrations  of 
sound  conveyed  through  the  cranial  bones,  such  as 
from  a  vibrating  tuning-fork  placed  upon  the  vertex, 
is  indicative  of  this  condition.  For  the  rest,  the 
absence  of  tympanic  disease,  and  the  history  of 
the  case,  must  supply  the  evidence  required  for  a 
diagnosis.  Familiar  examples  of  this  nature  are  the 
deafness  which  often  accompanies  old  age,  or  which 
is  left  after  fevers  when  the  middle  ear  has  not 
suffered  ;  the  two  forms  of  syphilitic  nervous  affection 
to  be  presently  mentioned  ;  the  sudden  and  some- 
times total  loss  of  hearing  which  occasionally  follows 
severe  mental  shock  ;  the  deafness  after  loud  ex- 
plosions near  the  ear,  so  common  in  artillerymen 
and  naval  men  ;  and  that  which  is  caused  by  blows 
on  the  head  and  '  boxes  on  the  ear. '  An  attack  of 
mumps  will  sometimes  leave  behind  an  irremediable 
loss  of  hearing  in  one  or  both  ears,  unattended  by 
any  discoverable  change  in  the  tympanum.  In  a 
similar  way  weakly  women  occasionally  become 
more  or  less  deaf  during  their  confinement,  and  this 
symptom  becomes  aggravated  as  each  successive 
child  is  born.  In  connection  with  this  subject,  pro- 
longed suckling  may  be  mentioned  as  one  of  the 
numerous  debilitating  causes  which  undoubtedly 
aggravate  the  trouble  of  an  already  impaired  ear. 

Among  the  nervous  afl'ections  of  the  auditory 
apparatus  possessing  certain  characteristics  which 
serve  to  distinguish  it  from  others  is  the  so-termed 
Meniere's  disease,  an  attack  of  which  at  times  gives 
rise  to  symptoms  which  would  be  alarming  if  their 
true  origin  passed  unrecognised.  A  patient  who 
suffers  in  this  way  is  seized  with  an  attack  of  vertigo 
so  severe  that  he  not  infrequently  falls,  and  for  some 
hours  afterwards  requires  assistance  in  walking ; 
occasionally  vomiting  succeeds  the  giddiness  ;  and 
he  recovers  to  find  himself  very  deaf  in  one  ear, 
with  which  previously  he  had  heard  well.  Milder 
attacks  of  the  same  nature  generally  follow  the  first, 
and  each  one  leaves  the  patient  more  deaf.  Although 
with  many  writers  it  is  a  favourite  theory  that  the 
seat  of  morbid  changes  in  this  disease  is  in  the  semi- 
circular canals,  up  to  the  present  the  point  has  not 
been  satisfactorily  determined.  No  treatment  appears 
to  exercise  any  influence  upon  the  disease.  See 
Vertigo. 

Syphilis.— The  affections  of  the  ear  due  to 
syphilitic  disease  demand  separate  consideration. 
They  occur  under  the  following  varieties  :  Firstly, 
in  the  form  of  sores  and  warts  in  the  external  meatus, 
which  yield  to  local  treatment.  Secondly,  affections 
of  the  middle  ear  during  the  secondary  ulceration  of 
the  throat,  the  treatment  for  which,  beyond  specific 
medicines,  in  no  way  differs  from  what  is  useful  in 
the  ordinary  catarrh  of  the  same  parts.  Thirdly, 
lailure  in  hearing-power  during  the  secondary  stages, 
unattended  with  any  change  in  the  middle  ear  :  this 
disappears  under  constitutional  remedies.  Foiuthly, 
the  loss  of  function  in  the  auditory  nerve,  so  com- 
monly met  with  in  the  subjects  of  inherited  syphilis. 
In  this  last  variety  the  hearing-power  begins  to 
tail  between  five  and  fifteen  years  of  age  (seldom 
later  in  life),  and  proceeds  to  very  great  and  often 
total  deafness,  the  period  between  good  hearing  and 
the  extreme  point  of  deafness  arrived  at  varying 


from  a  few  weeks  to  several  years.  From  this  cause 
children  sometimes  become  in  the  course  of  a  month 
or  six  weeks  totally  deaf,  but  such  rapidity  is  excep- 
tional. Experience  has  shown  how  powerless  treat- 
ment is  to  arrest  the  progress  of  this  affection,  so 
that  attention  should  be  confined  to  preventing  its 
subjects  from  becoming  dumb,  if  they  are  attacked 
after  they  have  acquired  speech,  and  before  they  are 
likely  to  forget  it,  namely,  from  about  four  to  seven 
years  of  age.  This  is  best  attained  by  teaching 
them  lip-reading  ;  and  if  they  can  read,  by  making 
them  do  so  (aloud)  several  times  each  day.  In  this 
way  a  child  will  retain  its  recollection  of  language 
when  otherwise  speech  would  pass  away. 

W.  B.  Dalby. 

EAUX-BONNES,  in  the  French  Pyrenees. 

Sulphur  waters.    See  Mineral  Waters. 

EAUX-CHAUDES,  In  the  French  Pyrenees. 

Sulphur  waters.    See  Mineral  Waters. 

EBERTH'S  BACILLUS.— A  synonym  for  the 
Baeillns  typlwsiis.    See  TYPHOID  Fever. 

EBURNATION  {ehiir,  ivory).— A  state  of  bone- 
tissue  in  which  it  assumes  the  whiteness,  smoothness, 
and  hardness  of  ivory,  in  consequence  of  an  increased 
deposit  of  calcareous  matter.  It  occurs  chiefly  in 
rheumatoid  arthritis.  See  Rheumatoid  Arthritis. 

ECBOLICS  {eKPoAri,  abortion).— This  name  is 
given  to  the  measures  which  produce  abortion,  or 
expulsion  of  the  contents  of  the  uterus.  In  moderate 
doses  ecbolic  drugs  may  act  as  emmenagogues.  See 
Emmenagogues. 

ECCHYMOSIS  {(K,  out  of;  and  x^M-os,  juice). 
An  extravasation  of  blood  into  the  tissues,  due  either 
to  injury  or  to  disease.  It  presents  at  first  a  more 
or  less  blue  or  bluish-black  appearance,  which 
changes  with  age,  passing  through  green  to  yellow. 
See  Extravasation. 

ECHINOCOCCUS  (ex'''<>h  a  hedgehog;  and 
KoKKos,  a  grain  or  berry).  —  See  Entozoa. 

ECHOKINESIA  (r/x"i  echo  ;  Kivnais,  motion). 
The  involuntary  imitation  of  movements  performed 
by  another  person. 

ECHOLALIA  echo  ;  \aXia,  speech).— The 

involuntary  repetition  of  words  spoken  by  another 
person. 

ECLAMPSIA  (iKXdixtrai,  I  flash,  I  explode).— 
This  term  is  now  used  as  a  synonym  for  convul- 
sions, whatever  may  be  their  cause.  See  Convul- 
sions IN  Children  ;  and  Epilepsy. 

ECSTASY  (6|i'o-T?)/iii,  I  amaze). — Definition. — 
The  term  '  ecstasy '  has  been  applied  to  certain 
morbid  states  of  the  nervous  system,  in  which  the 
attention  is  occupied  exclusively  by  one  idea,  and 
the  cerebral  control  is  in  part  withdrawn  from  the 
lower  centres  and  those  for  certain  reflex  functions. 
These  latter  centres  may  be  in  a  condition  of 
inertia,  or  of  insubordinate  activity,  presenting 
various  disordered  phenomena,  for  the  most  part 
motor. 

Description. — The  subjects  of  ecstatic  pheno- 
mena are  commonly  of  the  female  sex,  or  are  men 
who  lead  celibate  and  ascetic  lives.  To  such  indi- 
viduals they  are  in  the  present  day  almost  confined. 
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In  the  middle  ages,  on  several  occasions,  under 
special  circumstances,  an  intense  dominant  emotion, 
with  some  attendant  ecstatic  manifestations,  was 
known  to  spread  widely  by  a  sort  of  moral  con- 
tagion. 

Women  who  are  the  subjects  of  this  morbid  state 
are  usually  single,  frequently  present  menstrual 
irregularities,  and  often  distinct  evidences  of  hysteria, 
of  which  the  ecstastic  condition  may  be  but  a  part. 
The  immediate  cause  of  the  attack  is  usually  some 
repeated  vivid  emotion,  commonly  religious,  some- 
times one  of  fear.  The  direction  taken  by  the  motor 
or  other  phenomena  of  the  ecstatic  state  is  often  very 
obviously  determined  by  imitation.  With  this  direc- 
tion there  is  associated,  in  some  cases,  the  assertion  of 
supposed  facts,  which  transcend  the  ordinary  course 
of  natural  phenomena,  and  which  have  been 
proved,  in  many  instances,  to  depend  on  intentional 
fraud. 

As  forms  of  ecstasy  we  have  the  condition  of 
some  religious  enthusiasts,  in  whose  dominant  state 
all  other  mental  processes  are  merged.  Dreams 
and  visions  are  determined  by  the  ecstatic  emotion 
and  add  to  its  intensity.  Consciousness  of  the  body 
may  even  be  lost,  so  that  all  sensation  is  gone  for  a 
time ;  while  the  corporeal  functions,  including 
ingestion  and  egestion,  are  reduced  to  a  minimum, 
and  a  little  exaggeration  may  represent  them  as  in 
complete  abeyance.  Hence  the  '  fasting  girls  '  that 
have  arisen  in  various  countries,  by  whom  '  stig- 
mata ' — marks,  in  the  positions  of  the  nails  employed 
in  crucifixion — are  sometimes  presented,  probably 
by  artificial  production.  In  some  hystero-epileptics 
a  state  of  ecstasy — of  rapt,  intense  emotion — forms 
part  of  the  paroxysmal  seizures,  and  then  wild 
muscular  spasms  replace  the  tranquil  repose  of  the 
more  volitional  ecstatics.  Occasionally — when  an 
intense  emotion  is  shared  by  many  persons — insub- 
ordinate muscular  movements  occur,  of  a  rhythmical 
character,  seen  in  the  '  Jumpers  '  and  '  Shakers '  of 
the  present  day,  and  more  strikingly  in  some  of  the 
dancing  religious  ceremonies  of  half-civilised  races, 
and  in  the  dancing  epidemics  of  the  Middle  Ages. 
Such  was  the  original  dance  of  St.  Vitus,  in  which 
the  exciting  emotion  was  religious  ;  and  such  also 
the  '  tarantella,'  in  which  the  excitant  was  terror  at 
the  supposed  consequences  of  the  bite  ot  the  taran- 
tula, which  the  dance  was  intended  to  avert.  The 
phenomena  now  manifested  in  the  epidemics  that 
have  been  described  under  the  name  of  the 
'  Jumpers,'  &c.,  merit,  indeed,  more  detailed 
notice,  since  they  have  been  observed  in  remarkable 
degree  and  conspicuous  form  in  certain  races  in 
whom  the  process  of  brain-development  concerned 
in  what  we  term  '  civilisation  '  is  taking  place.  The 
conditions  especially  favourable  for  the  develop- 
ment of  these  disorders  appear  to  be  generated  by 
the  close  contact  of  such  races  with  those  m  whom 
the  process  of  evolution  of  the  nervous  system  has 
been  carried  farther  ;  and  the  less  developed  organi- 
sation IS,  as  it  were,  strained  by  a  connection 
which  it  is  not  strong  enough  to  endure.  At  all 
periods  a  pathogenic  influence  has  probably  also 
been  exerted  by  the  excessive  tension  placed  on 
some  mental  faculties  by  certain  religious  systems, 
but  the  effect  is  greater  when  the  strain  comes  from 
without,  and  the  nervous  constitution  is  warped  by 
the  inequality  between  its  own  strength  and  that  of 
the  race  with  which  it  is  not  only  in  contact  but 
attachment.  The  cerebral  functions  may  be  de- 
formed by  emotions  that  would  be  powerless  to 


disturb  a  brain  whose  functions  w'ere  strengthened 
by  equal  development  in  all  parts. 

It  is  especially  among  the  negro  tribes  in  contact 
with  more  civilised  white  races  that  the  most  con- 
spicuous forms  of  ecstatic  disease  have  been  observed. 
A  condition  described  by  Hammond  under  the  term 
'  Mj'riachit  '  (Russian,  AiT^V/rtA//// =' playing  the 
fool  ')  is  almost  identical  with  that  met  with  in  the 
so-called  'Jumpers.'  The  subjects  of  this  condition 
have  been  met  with  chiefly  in  Siberia  ;  both  sexes 
are  liable,  but  most  sufferers  are  females.  It  occurs 
in  epidemics,  especially  involving  several  members 
of  the  same  family  ;  although  sporadic  cases  are 
often  met  with.  Contact  with  a  person  who  is  the 
subject  of  this  affection  is  often  the  exciting  cause  ; 
but  sometimes  the  malady  is  distinctly  hereditary. 
Natives  and  acclimatised  immigrants  are  exclusively 
attacked,  and  of  them  only  children  and  persons  of 
a  low  intellectual  development.  The  characteristic 
of  the  disease  is  that  its  subjects  are  compelled  to 
imitate  any  sound,  gesture,  grimace,  or  act,  even  if 
it  gives  rise  to  pain,  anger,  or  remonstrance.  As  a 
rule  the  malady  is  chronic,  but  presents  spontaneous 
remissions.  The  general  health  is  unaffected,  and 
the  patient  is  not  incapacitated  from  work.  Thus 
the  chief  difference  between  this  condition  and  most 
other  ecstatic  states  is,  that  the  subjects  of  Myriachit 
react  only  and  simply  to  impulses  entering  through 
the  afferent  optic  and  auditory  channels  ;  and  when 
an  order  is  given  they  do  not  perform  the  acts,  but 
simply  repeat  the  words  of  the  order. 

There  are  many  kindred  affections  of  which 
•  Latah  '  (nervous  or  ticklish),  met  with  in  the 
Malays,  is  a  good  example.  Sudden  or  particular 
sounds,  and  suggestions  by  word  or  pantomime 
suffice  to  throw  the  victim  into  a  curious  psychical 
state  in  which  certain  sounds  or  words  are  emitted, 
or  movements  performed  which  are  beyond  the 
control  of  the  will.  There  does  not,  however, 
appear  to  be  any  tendency  to  contagion  with  con- 
sequent spread  of  the  aff'ection  in  epidemic  form. 
Attempts  to  conceal  their  misfortune  prove  futile, 
as  even  an  unexpected  touch  may  evoke  an  explosion 
of  obscene  language  totally  irrelevant  to  the  occasion. 

Another  of  these  affections  is  '  Ikota  '  which  is 
met  with  among  the  Samoieds,  but  which  is  said  to 
occur  only  in  married  women,  in  whom  a  distasteful 
spectacle  or  an  allusion  to  their  misfortune  will  call 
forth  inarticulate  sounds  or  even  induce  a  transitory 
paroxysm  of  mania. 

The  subjects  of  convulsive  tic  (Gilles  de  la 
Tow-ette's  disease)  manifest  a  psychical  state  akin  to 
that  met  with  in  these  other  maladies  ;  but  in  addi- 
tion to  the  impulsive  tendency  to  mimicry,  both 
utterances  and  movements  are  commonly  spontaneous 
and  need  no  afferent  impulse  to  evoke  them. 

The  state  of  'somnolentia,'  or  'sleep-drunken- 
ness,' is  closely  allied,  psychically,  to  the  conditions 
under  discussion,  although  differing  in  its  associa- 
tions, by  which  it  is  connected  more  closely  with 
epileptic  mania  than  with  the  ecstatic  disorders. 
The  subjects  of  this  condition  perform  some  act,  it 
may  be  even  of  violence  or  murder,  on  being 
suddenly  awakened  from  sleep— the  action  being 
often  prompted  by  a  dream. 

The  close  resemblance  between  ecstasy  and  some 
forms  of  hysteria  has  already  been  alluded  to  ;  but 
what  is  of  still  greater  interest  is  the  fact  that 
suggestion  plays  a  most  important  part  in  all  the 
conditions  that  have  here  been  discussed,  and  that 
all  these  conditions  seem,  as  it  were,  to  form  links 
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in  the  chain  which  connects  the  dancing-epidemics 
of  the  Middle  Ages  with  the  phenomena  of  suggestion 
and  hypnotism  of  the  present  day. 

A  remarkable  case  is  quoted  by  Hammond,  of  a 
i;entleman  who  would  perform  any  act  he  was  told 
to  do  by  a  person  whispering  into  his  ear  while  he 
was  asleep. 

TreatmEiNT. — It  is  rarely  now  that  ecstatic 
manifestations  have  to  be  treated  except  as  part  of 
pronounced  hysteria,  and  the  treatment  is  that  of 
the  hysterical  state  which  underlies  the  ecstasy. 
The  measures  of  paramount  importance  are  the  sub- 
stitution of  a  '  healthy  moral  atmosphere  '  for  that 
under  which  the  symptoms  have  arisen  ;  and  the 
exposure  of  actual  fraud.  Occasionally,  even  now, 
examples  of  solitary  ecstasy  come  under  observation. 
In  these  cases  considerable  care  and  tact  are  needed. 
Ecstatics  are  not  amenable  to  the  motives  which 
influence  most  persons,  and,  if  there  is  actual  fraud, 
will  sometimes  die  rather  than  be  found  out.  In 
the  case  of  'fasting  girls,'  due  observation  of  the 
body-weight  during  a  short  time  will  answer  as  well 
as,  and  is  much  safer  than,  a  long  exclusion  of  food. 
But  the  removal  of  the  ecstatic  to  other  surroundings 
is  the  most  important  step  for  both  detection  and 
cure.  W.  R.  Gowers. 

J.  S.  RisiEN  Russell. 

ECTHYMA  {fKevui,  I  burst  out).— A  crusted 
eruption  due  to  the  action  of  pyogenic  organisms. 
Sn-  Imi'ETIGO. 

ECTOPIA  {fK,  out  of  ;  and  tottos,  a  place). — An 
abnormal  protrusion  or  displacement  of  a  part  ;  for 
example,  eciopia  vesii'<e,  protrusion  of  the  bladder. 
See  Organs,  Displacement  of. 

ECTROPION  I  ,    .       ,     ,      T  ►  > 

ECTROPIUM  )  '        Tp€7rw,  I  turn). 

A  condition  in  which  the  eyelid  becomes  everted, 
so  that  the  conjunctival  surface  is  exposed.  See 
Eye,  and  its  Appendages,  Diseases  of. 

ECZEMA  (€/cC€a),  I  bubble  up).  — SynON.  : 
Fr.  Eczeiiie,  Eczhna  ;  Ger.  Eczcin,  Saizfliiss. 

Definition. — An  acute,  chronic  or  recurrent, 
superficial  inflammatory  disease  of  the  skin,  asso- 
ciated in  its  most  typical  forms  with  the  presence  of 
exudation  either  in  the  papillary  or  epidermic 
layers,  and  resulting  in  the  formation  of  papules  or 
vesicles  ;  the  latter,  which  quickly  burst,  discharge 
a  gummy  fluid  with  special  characters  and  leave  an 
excoriated  weeping  surface  ;  the  disease  is  always 
accompanied  by  more  or  less  itching. 

This  definition  is  intended  to  embrace  various 
forms  of  catarrhal  skin-inflammation  regarded  by 
many  recent  writers  as  dift'erent  diseases,  and 
especially  to  include  the  condition  termed  Seborrhoic 
Eczema,  which  constitutes  the  greater  number  of 
cases  of  '  eczema ' — as  the  term  is  generally  under- 
stood in  England — which  present  themselves  for 
treatment. 

Eczema  is  by  far  the  most  common  disease  of  the 
skin,  its  frequency,  as  estimated  by  various  authors, 
ranging  from  one  half  to  one  quarter  of  all  skin- 
diseases.  As  our  knowledge  progresses  cases 
classed  as  eczema  will  doubtless  tend  to  diminish  in 
number. 

.^iTIOLOGY.  — Influence  of  Age  and  Sex.  ~  Eczema 
occurs  at  all  periods  of  life,  from  infancy  to  old  age, 
in  both  of  which  it  is  commoner  than  in  middle 


life.  The  chief  incidence  of  eczema  is  on  the  male 
sex  in  childhood  and  in  middle  life,  while  it  is  on 
the  female  sex  from  ten  to  twenty  years  of  age  and 
at  the  menopause.  In  old  age  the  two  sexes  are 
equally  aftected.  In  childhood  the  seborrhoic  forms 
predominate  ;  in  middle  life  the  weeping  or  dry 
and  scaly  types  accompanied  by  gouty  and  dyspeptic 
symptoms  are  most  frequent ;  while  in  advanced  age 
the  erythematous  cases  with  much  nervous  dis- 
turbance are  commonest. 

Eczema  must  be  regarded  as  the  mode  of  re- 
action of  the  skin  of  certain  individuals  to  various 
stimuli — mechanical,  thermal,  or  chemical ;  but  of 
the  immediate  or  determining  cause  of  this  reaction 
we  have  no  knowledge.  We  are  therefore  com- 
pelled to  invoke  the  existence  of  a  special  vulnera- 
bility of  the  skin  in  such  persons  which  renders 
them  liable  to  the  disease  under  influences  which 
would  not  produce  eczema  in  persons  not  so  pre- 
disposed. This  vulnerability  of  skin  may  be 
inherited,  but  in  no  other  sense  is  the  disease 
hereditary. 

Ichthyotic  skin  is  especially  vulnerable  to  cold 
winds  ;  and  low  grades  of  ichthyosis — which  is  the 
most  hereditary  of  all  cutaneous  abnormalities — 
while  of  comparative  frequency,  often  escape 
observation.  Many  so-called  hereditary  cases  of 
eczema  may  be  thus  explained,  and  this  explana- 
tion covers  the  statement  of  many  older  writers 
that  the  skin  of  eczematous  patients  is  often  ex- 
cessively dry  and  deficient  in  subcutaneous  fat. 

Various  irritants  (croton  oil,  arnica,  noxious 
substances  used  in  divers  trades)  when  applied  to 
the  healthy  skin  give  rise  to  a  local  dermatitis  the 
severity  of  which  is  proportional  to  the  strength  or 
duration  of  application  of  the  irritant,  the  extent  of 
which  is  exactly  that  over  which  the  irritant  is 
applied,  and  which  ceases  to  spread  and  tends  at 
once  to  recover  on  the  discontinuance  of  the 
irritant.  In  a  person  predisposed  to  eczema, 
however,  the  severity  of  the  skin-inflammation  is 
out  of  proportion  to  the  strength  of  the  irritant ;  the 
disease  transcends  the  limits  of  the  local  application 
and  appears  on  distant  parts  of  the  body,  sym- 
metrical areas  being  often  attacked  ;  while  its 
duration  after  discontinuance  of  the  irritant  is 
indefinite.  This  distinction  between  local  dermatitis 
and  true  eczema,  although  easily  established  in 
many  instances,  is  not  always  so,  the  class  of  cases 
called  •  trade-eczemas  '  marking  the  border-line 
between  the  two. 

Predisposing  local  or  external  causes  Mechani- 
cal irritation  by  pressure,  friction,  handling  of  gritty 
substances  (grocers,  bricklayers),  &c.,  is  responsible 
for  a  certain  number  of  cases,  but  irritation  of 
chemical  origin  is  of  greater  frequency  and  im- 
portance. Coarse  soaps,  containing  an  excess  of 
free  alkali  and  often  made  with  impure  fats,  are 
a  frequent  cause  of  eczema,  as  are  various  dyes, 
alkalis,  and  acids,  while  even  hard  water  is  in- 
jurious, especially  if  too  frequently  used.  To  the 
eczematous  skin  sunlight  is  particularly  noxious  in 
virtue  both  of  its  thermal  and  chemical  rays,  and  so 
to  a  less  degree  is  artificial  heat  (stokers,  cooks). 
Cold,  especially  when  combined  with  wet  and  if  the 
exposed  parts  are  not  carefully  dried  (washerwomen, 
barmaids),  is  often  a  potent  factor  in  the  causation 
of  eczema  ;  and  so  is  east  wind,  which  is  usually  not 
only  cold  but  is  also  laden  with  irritating  particles 
of  brine. 

The  presence  of  varicose  veins,  most  common  on 
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the  legs  of  old  people,  gives  rise  to  circulatory 
stagnation,  and  by  thus  diminishing  the  vitality  of 
the  skin  renders  it  peculiarly  vulnerable  to  irritants 
and,  perhaps,  to  invasion  by  the  micro-organisms 
which  are  found  in  such  great  abundance  about  the 
feet  (Payne). 

Intermediate  between  the  local  and  general  pre- 
disposing causes  of  eczema  and  partaking  of  the 
characters  of  both  are  the  common  conditions  of 
Seborrhoea  (Steatorrhoea)  and  Hyperidrosis.  In 
both,  changes  may  occur,  probably  under  the  in- 
fluence of  micro-organisms  which  result  in  the 
supervention  of  inflammatory  phenomena  upon  what 
was  previously  a  purely  secretory  disturbance.  As 
the  sweat  has  been  proved  to  contain  a  considerable 
amount  of  fat,  the  changes  in  the  two  conditions  are 
probably  identical,  and  consist  mainly  in  the 
formation  of  bodies  of  the  fatty-acid  series  which 
act  as  chemical  irritants.  The  eczema-producing 
qualities  of  sweat  are  exemplified  by  the  dermatitis 
often  resulting  from  a  Turkish  bath,  by  the  so-called 
'  critical  sweating  '  caused  by  various  active  hydro- 
pathic measures,  and  by  the  troublesome  sweat- 
eczemas  which  so  often  prove  a  source  of  annoyance 
to  Europeans  living  in  the  tropics.  The  morbific 
influence  of  decomposing  sebum  and  sweat  is 
further  evidenced  by  eczema  of  the  axilte,  flexures, 
perinseum,  and  interdigital  regions  of  the  feet  and 
hands,  and  by  the  '  intertrigo  '  of  folds  of  skin  lying  in 
apposition.  The  local  origin — in  part  at  least — of 
these  various  forms  of  eczema  has  a  very  important 
bearing  upon  their  treatment. 

Prominent  among  the  general  predisposing 
causes  of  eczema  are  digestive  disturbances  result- 
ing in  the  circulation  in  the  blood  of  toxic  sub- 
stances (auto-intoxication).  The  gastro-intestinal 
catarrh  of  children  (due  often  to  injudicious  feed- 
ing), the  chronic  dyspepsia  of  adults  with  constipa- 
tion and  gastric  dilatation  (often  associated  with 
alcoholism  or  excessive  tea-drinking),  as  well  as 
anaemia,  plethora,  and  obesity,  all  of  which  are 
common  concomitants  of  eczema,  come  under  this 
category.  Persons  of  gouty  habit  or  with  gouty 
family  antecedents  are  prone  to  suffer  from  eczema 
from  slight  causes,  possibly  by  reflex  disturbance 
from  the  intestine  (Crocker)  ;  and  in  them  the 
disease  is  particularly  troublesome  and  obstinate  ; 
but  in  this  limited  sense  only  is  the  common  state- 
ment true  that  '  gout  gives  rise  to  eczema. ' 

The  influence  of  functional  derangements  of  the 
nervous  system  is  paramount  in  the  astiology  of  many 
forms  of  eczema.  There  is  no  more  fertile  cause  of 
acute  eczema  than  mental  shock,  worry,  anxiety, 
or  grief ;  and  no  more  common  cause  of  its  persis- 
tence and  intractability  than  neurasthenia.  Again 
eczemamaybeofreflex  nervous  origin  from  dentition, 
intestinal  worms,  and  gastro-intestinal  irritation,  or 
from  pregnancy,  uterine  or  ovarian  disease,  or  the 
various  functional  derangements  incidental  to  the 
menopause.  It  may  be  associated  with  asthma, 
attacks  of  the  two  diseases  sometimes  alternating,  and 
it  is  often  apparently  the  immediate  result  of  a  chill. 

In  an  extremely  limited  number  of  cases  eczema 
may  follow  the  distribution  of  peripheral  sensory 
nerves,  but  the  degenerative  changes  described  in 
them  by  Colomiati  and  Leloir  have  not  been  con- 
firmed by  subsequent  research. 

The  bacteriology  of  eczema. — This  subject  has 
recently  been  to  a  certain  extent  satisfactorily  settled 
by  the  establishment  of  the  fact  that  the  agency  of 
a  living  germ  is  not  necessary  for  the  production 


of  eczema.  The  vesicle  typical  of  the  disease  is 
amicrobic  (Torok,  Sabouraud,  Brocq,  Kreibich). 
Eczematous  surfaces,  however,  soon  become  invaded 
by  numerous  micro-organisms,  prominent  among 
which  are  the  clumps  of  cocci  to  which  Unna  has  ap- 
plied the  name  of  Morococci,  and  which  he  considers 
as  the  specific  cause  of  eczema.  Recent  cultural 
researches  (Sabouraud,  Jadassohn,  Galloway)  have 
distinctly  proved  that  '  Morococci '  are  merely  an 
unusual  form  of  Staphylococcus  aureus  or  albus,  the 
common  forms  of  which  are  always  present  in 
abundance.  The  generally  accepted  view  is  that 
these  staphylococci,  as  well  as  streptococci,  are  the 
causes  of  the  persistence  and  local  infectivify  of 
eczema,  and  they  are  certainly  responsible  for  the 
majority  of  impetiginous  and  other  secondary 
changes  which  may  ensue.  In  the  seborrhoic  and 
flexural  types  of  eczema  the  agency  of  these  micro- 
organisms is  especially  probable,  and  Payne  regards 
'  the  scalp,  perineum,  and  feet  as  bacterial  nurseries 
where  certainly  many  more  than  one  species  vegetate 
and  from  which  they  may  spread  to  the  neighbouring 
parts,  giving  rise  to  local  inflammations  or  eczemas.' 
The  truth  of  this  conjecture  is  borne  out  by  the 
result  of  antiseptic  remedies  and  occlusive  applica- 
tions. 

Symptoms. — Eczema  is  remarkable  for  the 
varying  appearances  it  assumes  according  to  the 
acuteness  of  the  inflammation,  the  stage  of  the 
disease,  and  the  parts  affected.  It  is  markedly 
polymorphous  and  its  various  phases  usually  co-exist. 

Acute  eczema  is  sometimes  ushered  in  b}'  some 
malaise  and  slight  constitutional  disturbances,  with 
local  sensations  of  burning  and  itching.  Soon  some 
redness,  swelling,  tension,  and  infiltration  of  a 
patch  of  skin  appear,  the  redness  merging  gradually 
into  the  colour  of  the  surrounding  parts.  From 
changes  in  the  upper  epidermic  layer  the  erythema- 
tous patch  is  often  covered  with  minute  scales. 
Soon  increase  of  the  hypersemia,  with  infiltration  of 
the  papillary  layer  of  the  corium  and  thickening  of 
the  lower  epidermic  layers,  results  in  the  forma- 
tion of  papules  of  solid  appearance  but  really  con- 
taining fluid.  Then  the  further  spread  of  the 
infiltration  invades  the  rete  Malpighii,  raising  the 
upper  epidermic  layers  to  form  vesicles.  The 
contents  of  these  are  at  first  clear  ;  soon,  however, 
they  become  turbid  owing  to  the  presence  of  more 
or  less  numerous  leucocytes.  Should  these  increase 
greatly  in  number,  the  contents  of  the  vesicles,  which 
frequently  coalesce,  become  distinctly  pustular,  but 
this  is  exceptional,  unless  the  individual  be  strumous 
or  cachectic.  In  a  typical  case  the  upper  epidermic 
layers  soon  yield,  either  spontaneously,  or  as  the 
result  of  the  scratching  of  the  patient,  giving  vent 
to  a  discharge  usually  termed  '  serous. '  It  diff"ers, 
however,  from  true  serum  and  more  closely  resembles 
blood-plasma  or  the  fluid  which  agglutinates  the 
edges  of  a  wound  after  the  cessation  of  haemorrhage. 
It  possesses  the  familiar  attribute  of  stiffening  linen, 
and  is  rich  in  albumen  and  salts  which  render  it  acrid 
and  irritating,  in  contradistinction  to  serum  (e.g. 
from  an  oedematous  leg),  which  is  a  thin  watery 
fluid,  bland  and  unirritating. 

When  the  vesicles  burst  the  rete  Malpighii  is  laid 
bare  as  an  excoriated  weeping  surface  studded  with 
minute  red  points,  corresponding  to  the  exposed 
vascular  tufts,  and  tiny  bead-like  drops  of  plasma 
exuded  from  them.  The  discharge,  which  is  usually 
abundant,  dries  up,  mixed  with  shed  epithelial  cells 
to  form  crusts,  which,  if  scanty,  are  thin  and  pale 
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M  llowish  in  colour.     If  the  vesicular  contents  are 

!'undant  and  rich  in    leucocytes,  and  bleeding 

<  urs  from  the  exposed  capillaries,  the  crusts  or 
M  ubs  are  thick,  dark  in  colour,  and  more  adherent, 
such  conditions  often  obtaining  in  the  eczema  of 
strumous  children. 

To  the  various  stages  of  eczema  just  briefly  de- 
scribed the  epithets  erythcinatosiDii,  papitlositui, 
visicttlosttin,  rithniin  [niadidans),  criistostuu,  and 
i inpeti^nosinn  are  commonly  applied.  Return  to 
health  is  first  evidenced  by  diminution  in  the  amount 
(if  discharge  and  consequently  of  scale-formation. 
This  is  followed  by  extension  of  well-cornified  epithe- 
lial cells  trom  the  edge  over  the  excoriated  surface. 
Even  when  this  process  is  complete  the  disease  may 
be  far  from  cured.  The  skin  may  remain  congested, 
infiltrated  and  indurated,  while  copious  desquama- 
tion may  continue,  resulting  in  the  formation  of  more 
or  less  extensive  adherent  scales  {E.  sqiianwsuin), 
and  this  condition  may  be  a  very  persistent  one. 

Difliculties  in  the  diagnosis  of  eczema  arise  mainly 
from  (l)  arrest  in  its  early  stages  ;  (2)  persistence  in 
its  later  stages  ;  or  (3)  masking  of  the  primary  erup- 
tive elements  by  secondary  accidental  lesions.  Thus, 
in  old  people  the  face  and  scalp  are  frequently  the 
seat  of  a  particularly  obstinate  form  of  eczema  which 
shows  itself  merely  as  an  erythema,  sometimes  with 
a  little  infiltration  and  some  branny  desquamation. 
The  subjective  symptoms  of  burning  and  itching  are 
intolerable,  probably  from  pressure  on  the  sensory 
nerve-endings,  and  the  objective  signs  are  no  doubt 
mainly  due  to  the  persistent  rubbing  and  scratching 
of  the  patient.  Acute  eczema  of  the  face  in  younger 
people  is  often  accompanied  by  so  much  oedema  of 
the  skin  and  subcutaneous  tissue,  especially  about 
the  eyelids,  as  to  simulate  an  erysipelas. 

Again  the  arrest  of  the  eczematous  process  in  the 
papular  stage  results  in  a  condition  often  miscon- 
strued. Although  the  careful  examination  of  a 
papule  with  a  lens  will  usually  reveal  the  presence 
of  a  little  fluid,  this  method  of  diagnosis  is  often 
not  available,  as  the  itching  which  accompanies 
papular  eczema  is  generally  so  excruciating  that  the 
tops  are  torn  off  the  papules  by  the  patient's 
scratching  as  soon  as  they  are  formed,  generally  with 
relief  to  the  symptom.  The  resulting  groups  of 
blood-crusted  papules  are,  however,  very  charac- 
teristic and  serve  to  distinguish  the  condition  from 
forms  of  lichen  with  which  it  is  apt  to  be  confounded. 

The  persistence  of  eczema  in  its  later  phases, 
especially  on  the  palms  and  soles  where  the  epi- 
dermis is  thick,  gives  rise  to  marked  hyperkeratosis, 
or  thickening  of  the  horny  layer  of  the  epidermis, 
the  cells  of  which  are  immature,  imperfectly  corni- 
fied,  and  therefore  abnormally  adherent.  The 
thickened  epidermis  cracks  down  to  the  rete  Mal- 
pighii,  causing  deep  painful  fissures  (rhagades)  cor- 
responding to  the  normal  skin  folds  (E.  riiiiostiui). 

Suppuration  in  eczema (£■.  impeiiginosjim,  ptistii- 
losuin)  is,  as  has  already  been  stated,  exceptional, 
but  may  occur  in  strumous  children  and  in  persons 
greatly  debilitated  by  other  diseases.  It  is  doubt- 
less generally  due  to  the  agency  of  pyogenetic  cocci 
which  often  cause  boils  at  the  same  time,  but  may 
occur  independently  of  them  ;  and  the  suppuration 
generally  takes  place  around  and  in  connection  with 
hair-folliclcs  and  their  sebaceous  appendages  (E.fol- 
ticiilare).  The  complication  often  persists  after  other 
eczematous  changes  have  passed  away,  owing  to  the 
deep  penetration  into  the  skin  of  the  causative  agents. 

On  the  legs,  especially  in  old  people,  where  the 


veins  are  varicose  or  the  arteries  sclerosed,  inflam- 
mation may  extend  deeply  into  the  corium  or  even 
into  the  subcutaneous  tissues,  giving  rise  to  great 
brawny  hardening  {E.  indnratnni)  ;  and  as  a  further 
result  of  the  same  process  hypertrophy  of  the  pa- 
pillre  may  ensue,  producing  liuge  warty  thickenings 
or  elephantine  enlargements  (E.  hypertrophicnin, 
E.  vcrriicosum),  the  ulceration  of  which  may 
closely  resemble  epithelioma.  These  latter  changes 
never  occur  in  skin  which  is  soft  and  pliable,  e.g. 
the  flexures. 

Chronic  eczema  may  not  only  result  from  the  per- 
sistence of  one  of  the  stages  of  eczema,  as  already 
described,  but  often  is  the  result  of  recurrences  of 
acute  or  subacute  attacks,  a  tendency  to  which  is 
one  of  the  most  characteristic  and  troulilesome 
features  of  the  disease. 

Constitutional  Disturbances.  —  It  is,  as  a  rule, 
only  in  the  most  severe  forms  of  eczema  that  the 
general  health  is  markedly  impaired  ;  in  them  there 
maybe  some  rise  of  temperature  (l°-2°  F. ),  but 
generally  the  tongue  remains  clean,  the  appetite 
good,  and  the  digestive  functions  intact,  although 
occasionally  there  may  be  constipation.  Albu- 
minuria or  any  other  abnormality  noted  in  the 
urine  must  be  regarded  as  purely  accidental. 
Extreme  itching,  sometimes  of  maddening  in- 
tensity, especialh'  at  night,  often  produces  obstinate 
insomnia,  and  may  cause  much  mental  excitement, 
especially  in  persons  of  neurotic  temperament,  in 
whom  the  subjective  symptoms  are  frequently  out 
of  all  proportion  to  the  objective  phenomena 
present.  In  ver}'  acute  cases  smarting,  burning,  or 
pain  may  replace  itching,  but  as  the  inflammatory 
symptoms  subside  itching  always  ensues. 

Regional  Distribution. — Although  the  skin  of 
any  part  of  the  body  is  liable  to  be  attacked  by 
eczema,  yet  it  may  be  said  to  have  a  preference  for 
certain  regions.  Thus,  it  is  common  where  skin 
and  mucous  membrane  join  (mouth,  anus,  vulva), 
where  local  causes  play  an  important  part  in  the 
perpetuation  of  the  malady  ;  it  is  common  wherever 
hair  is  abundant,  wherever  sebaceous  and  sweat- 
glands  are  numerous  (scalp,  face,  hands,  feet),  and 
wherever  the  skin  is  soft,  thin,  or  thrown  into  con- 
tiguous folds,  e.g.  the  flexures.  Eczema  is  often 
symmetrical,  accurate  symmetry  being  a  general 
feature  of  cases  of  nervous  origin,  but  there  are 
many  exceptions  to  the  rule. 

Special  types  of  Eczema. — Nervous  or  true 
eczej)ia  may  be  defined  as  eczema  which  occurs  on 
previously  healthy  skin,  and  in  which  secondary 
changes  are  less  prone  to  occur  than  in  all  other 
forms.  It  generally  arises  as  the  result  of  some 
mental  shock  in  neurotic  or  gouty-neurotic  persons. 
Its  onset  is  sudden,  and  the  accompanying  subjec- 
tive symptoms  severe.  It  is  often  markedly  sym- 
metrical, showing  a  predilection  for  the  extensor 
surfaces  of  the  limbs  ;  its  lesions  are  often  grouped, 
accurately  delimitated,  and  do  not  tend  to  peripheral 
extension.  It  frequently  is  arrested  in  the  papular 
or  vesicular  phase,  but  is  extremely  liable  to 
relapse.  Under  the  heading  must  be  included  the 
'  acroneurotic  '  eczema,  common  to  women  at  the 
menopause  or  suffering  from  diseases  of  the  pelvic 
organs,  in  which  the  hands  are  chiefly  involved  and 
co-existent  tropho-neurotic  changes  in  the  nails 
(discolouration,  pitting,  splitting,  hypertrophy)  are 
of  very  frequent  occurrence.  In  nervous  eczema 
itching  is  usually  extreme,  and  the  disease  is  very 
capricious  in  response  to  treatment. 
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Seborrho'ic  Eczema  is  one  of  the  commonest  forms 
of  the  disease  and  is  generally  considered  to  be  the 
result  of  eczema  attacking  a  skin  damaged  or 
rendered  vulnerable  by  pre-existent  seborrhoea, 
which  most  writers  regard  as  a  purely  secretory 
disorder,  but  which  Unna  — to  whom  we  are 
indebted  for  the  modern  conception  of  seborrheic 
eczema  — considers  as  an  inflammatory  change  and 
as  the  first  step  in  the  eczematous  process.  The 
disease  usually  begins  on  the  scalp,  which  is  the 
seat  of  scurf  or  '  pityriasis. '  The  hair  is  dry  and  often 
falls  off  in  considerable  quantity.  Such  a  condi- 
tion may  become  eczematous  and  spread  at  the 
margin,  either  as  a  crusty,  scaly,  or  moist  lesion, 
and  thus  involve  the  forehead,  eyebrows,  cheeks, 
ears,  neck,  prassternal  regions,  back,  axilte,  bends 
of  the  elbows,  hands,  groins,  genital  regions, 
popliteal  spaces,  and  interdigital  regions  of  the  toes. 
This  is  often  termed  the  descending  type  of 
seborrhoic  eczema.  There  is  a  tendency  for  the 
exudative  forms  to  develop  in  the  flexures,  and 
other  warm  and  moist  parts  ;  for  ringed,  scaly,  or 
crusted  forms,  often  resembling  psoriasis,  to  develop 
•on  the  outer  aspects  of  the  limbs  and  other  dry 
parts.  The  scale  or  crust  is  usually  of  distinctly 
yellowish  colour  from  admixture  with  fat.  Centri- 
fugal eczema,  generally  considered  as  seborrhoic  in 
origin,  often  spreads  over  the  trunk  and  limbs  from 
eczema  of  the  anus,  perineum,  or  scrotum.  And 
frequently  acute  eczema  starts  from  an  old-standing 
chronic  patch  on  the  leg  and  spreads  upwards 
(ascending  eczema).  It  is  in  the  seborrhoic  forms 
of  eczema  that  the  morbific  influence  exerted  by 
micro-organisms  is  most  probable,  but  the  fact  has 
by  no  means  been  scientifically  established.  Itching 
is,  as  a  rule,  comparatively  slight,  as  compared  at 
least  with  nervous  eczema,  and  the  prognosis  is  much 
more  favourable,  as  treatment  is  much  more 
uniformly  successful. 

Sweat-  or  Flexitral  Eczema  is  closely  allied  to 
the  foregoing  type.  It  starts  in  any  of  the  great 
flexures  (axillse,  elbows,  popliteal  spaces,  groins)  or 
wherever  adjacent  folds  of  skin  sodden  by  sweat 
rub  against  one  another  (pendulous  mammre,  or 
abdominal  folds).  The  changes  which  take  place 
in  the  sweat  and  the  fat  which  it  contains  are 
analogous  to,  if  not  identical  with,  those  which 
occur  in  seborrhoea  ;  so  also  are  its  manifestations 
and  prognosis. 

Follicular  Ec%eiiia  occurs  almost  exclusively  on  the 
outer  sides  of  the  forearms  from  a  little  below  the 
elbows  down  to  the  wrists  or  backs  of  the  hands, 
and  on  the  legs  over  the  calves  and  perineal  regions, 
its  symmetry  being  often  remarkable.  It  begins  as 
angry-looking,  prominent,  red  papules  surrounding 
hair-follicles,  which  form  in  groups,  often  circular, 
and  extends  by  the  development  of  similar  lesions 
at  the  periphery  forming  gyrate,  polycyclical 
figures  {E.  circuniscriphi/n),  the  centres  of  which 
generally  undergo  resolution  with  desquamation 
and  considerable  pigmentation.  Several  such 
rings  or  patches  usually  co-exist,  while,  as  a  rule, 
the  disease  does  not  transgress  the  papulo-vesicular 
stage  and  discharge  is  not  abundant ;  sometimes, 
however,  profuse  weeping  occurs,  resulting  in 
diffuse  patches  of  eczema  'madidans. '  Itching  is 
often  extreme,  and  the  condition  is  curiously 
obstinate  to  all  forms  of  treatment,  but  sometimes 
yields  with  almost  magic  rapidity  to  the  simplest 
emollient  applications.  It  is  doubtful  whether  the 
condition  should  be  classified  as  an  eczema  at  all, 


its  more  obvious  relationships  being  with  sycosis, 
which  is  distinctly  a  coccogenetic  disease.  Persis- 
tent folliculitis  is  also  a  common  sequela  of  other- 
wise cured  eczema. 

The  HiSTOPATHOLOGY  of  eczema  is  practically 
identical  in  these  various  forms,  and  our  knowledge 
of  it  is  chiefly  owing  to  the  elaborate  researches  of 
Unna.  The  principal  changes  take  place  in  the 
epidermic  layers.  These  are  (l)  Parakeratosis,  or 
irregular  cornification,  the  result  of  oedema,  or  ex- 
cessive moisture,  as  the  upper  epidermic  cells, 
instead  of  drying  up  into  horny,  non-nucleated  cells  • 
with  a  deposit  of  kerato-hyalin  granules,  retain 
their  moisture  and  therefore  adhere  together  as 
masses  which  are  thrown  off  in  the  form  of  scales  ; 
(2)  Acanthosis,  or  multiplication  of  the  prickle-cells 
of  the  Malpighian  layer,  resulting  in  great  thick- 
ening, especially  of  the  interpapillary  processes, 
this  condition  especially  characterising  papular 
eczema  ;  (3)  Spongy  Metamorphosis  of  the  rete  due 
to  oedema,  which  after  saturating  the  cells  collects 
in  the  intervals  between  them,  and,  if  in  sufficient 
quantity,  shows  itself  clinically  as  a  vesicle.  Changes 
also  occur  in  the  papillary  layer,  dilatation  of  the 
vessels  being  prominent  in  cases  with  much 
erythema,  exudation  around  them  in  cases  with 
much  infiltration,  and  proliferation  of  connective- 
tissue  in  old-standing  indurated  eczema.  The 
presence  of  all  these  factors  in  very  various  degrees 
confers  upon  eczema  its  Protean  characters. 

Differential  Diagnosis. — Difficulties  are 
most  likely  to  arise  in  connection  with  the  following 
diseases  : — 

Erysipelas  of  the  face  simulates  acute  eczema, 
but  is  preceded  by  rigors,  and  accompanied  by  high 
temperature,  rapid  pulse,  headache,  and  often 
albuminuria  ;  the  edge  of  the  patch  is  more  sharply 
demarcated,  and  its  surface  more  glazed  than  in 
eczema. 

Syphilis. — The  polymorphism  of  syphilitic  erup- 
tions may  simulate  eczema,  but  a  consideration 
of  all  the  features  of  any  given  case  will  usually 
clear  up  the  doubt.  The  late  palmar  and  plantar 
syphilide  is  usually  unilateral  and  confined  to  the 
palm  or  sole  ;  eczema  usually  attacks  both  palms  or 
soles,  and  spreads  up  the  arm  or  leg.  Syphilides 
between  the  toes  are  attended  by  a  peculiar  foe  tor. 

Pustular  syphilides  of  the  scalp,  beard,  or  other 
parts  simulate  impetiginous  eczema,  but  are  more 
circumscribed,  often  offensive,  and  leave  scars.  The 
rather  rare  minute  lichenoid,  follicular  syphilide, 
often  corymbose  in  arrangement,  may  be  mistaken 
for  follicular  eczema  in  an  early  stage.  The  absence 
of  itching  is  a  striking  characteristic  of  almost  all 
syphilitic  eruptions. 

Scabies,  especially  when  over-treated  by  sulphur 
or  other  irritating  applications,  may  easily  be  mis- 
taken for  eczema.  A  careful  study  of  the  distribution 
of  the  disease,  and  examination  with  a  lens  of 
its  seats  of  predilection  (interdigital  clefts,  wrists, 
axillte,  mammte,  lower  alsdomen,  penis,  nates),  will 
seldom  fail  to  discover  characteristic  cunicular 
lesions  ;  and  should  an  acarus  or  its  ova  be  obtained 
from  a  burrow,  the  microscope  will  clench  the 
diagnosis. 

Psoriasis  in  seborrhoic  subjects  very  closely 
mimics  some  forms  of  dry  seborrhoic  eczema,  so 
that  Unna,  reviving  an  old  idea  of  Erasmus  Wilson's, 
considers  the  two  conditions  as  identical.  Dry 
eczema  and  psoriasis  involving  the  scalp  alone 
are  indeed  sometimes  indistinguishable.    In  a  typical 
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psoriasis  the  lesions  are  more  sharply  defined,  have 
a  more  raised  margin,  more  abundant  silvery  scale, 
and  a  greater  tendency  to  the  formation  of  rings 
than  those  of  eczema,  while  the  localisation  of 
psoriasis  on  the  tips  of  the  elbows  and  just  l.)elow 
the  knee-caps,  if  present,  is  very  characteristic. 
Eczema  has  a  general  predilection  for  the  flexor, 
psoriasis  for  the  extensor  surfaces  of  the  limbs,  and 
the  lesions  of  psoriasis  seldom  itch  so  violently 
as  those  of  eczema. 

Sycosis  of  the  beard  and  upper  lip  is  a  pustular 
folliculitis,  a  deep  process  resulting  in  the  formation 
of  papules  and  nodules,  involving  primarily  the 
hair-follicles,  and  strictly  confined  to  these  hairy 
parts.  Eczema  of  the  same  regions  is  a  superficial 
process  and  is  not  confined  to  hairy  parts.  In  sycosis 
the  hairs  can  be  easily  detached  by  forceps,  in  eczema 
they  are  normally  adherent.  The  two  conditions, 
however,  merge  into  one  another. 

Ringwonu  of  the  scajp,  especially  when  diffuse 
and  of  old  standing,  is  often  mistaken  for  dry 
seborrhoic  eczema,  with  which  it  is  often  complicated. 
The  amount  of  baldness  produced  by  it,  the  pre- 
sence of  stumpy  hairs,  and  the  discovery  of  the 
fungus  by  microscopical  examination  will  always 
settle  the  point. 

Lupus  erytheiuatoszts,  in  an  early  stage,  if 
irregular  in  distribution,  and  especially  if  accom- 
panied by  marked  seborrhoic  disorder,  may  require 
considerable  care  for  its  differentiation.  The 
infiltration  of  the  derma  giving  rise  to  some  brawny 
hardness,  and  the  patulous  sebaceous  ducts  over  the 
patch,  generally  serve,  together  with  the  general 
features  of  the  case,  to  establish  a  firm  diagnosis. 

The  lesions  of  Impetigo  are  pustular  ah  initio  ;  if 
due  to  Pediculi  capitis,  the  nits  of  which  can  always 
be  found,  they  are  generally  most  abundant  in  the 
occipital  region  ;  the  disease  always  yields  readily  to 
properly  directed  local  treatment. 

Rosacea,  complicated  as  it  so  often  is  by  seborrhcea, 
is  often  miscalled  eczema.  Careful  enquiry  as  to 
the  history  and  general  symptoms  will  almost  always 
clear  up  the  nature  of  the  case. 

Liclien  planus  is  often  mistaken  for  eczema,  and 
vice  versa.  Its  papules,  which  always  persist  as 
such,  are,  however,  flat  or  umbilicated,  shiny, 
grouped  in  lines,  circles  or  irregular  patches,  and,  if 
confluent  into  larger  plaques,  are  of  a  characteristic 
purplish-brown  tint.  They  are  very  common  about 
the  wrists,  neck,  and  knees  ;  and  the  mucous 
membrane  of  the  mouth  is  often  involved.  Severe 
nervous  disturbance  frequently  accompanies  the 
disorder. 

Pricldy  lieat  may  result  in  a  condition  closely 
simulating  eczema.  Its  sudden  onset  accompanied 
by  excessive  sweating,  its  extensive  distribution,  the 
bright  red  colour  of  its  initial  papulo-vesicular 
lesions,  and  the  circumstances  under  which  it  arises 
all  serve  to  distinguish  it  from  an  eczema. 

Among  the  rarer  diseases  which  may  simulate 
eczema  are  : — 

ISIycosis  fungoides  in  its  early  premycotic  stage, 
pityriasis  rubra  (or  general  exfoliative  dermatitis), 
prurigo,  and  the  severer  forms  of  chronic  urticaria, 
dermatitis  lierpetiformis,  peiitpliigus  foliaceus,  and 
dermatitis  repens  ;  for  the  points  of  differentiation 
reference  must  be  made  to  the  articles  under  these 
headings. 

Prognosis. — Eczema  is  generally  a  curable  dis- 
ease, but  it  is  often  obstinate  and  tends  to  recur. 
Generally  speaking,  cases  in  which  the  general 


health  is  impaired  or  the  nervous  element  pre- 
dominates are  of  graver  prognosis  than  those  of 
seborrhoic  type.  Fatal  cases  of  eczema  are  extremely 
rare,  but  the  supervention  of  acute  generalised 
exfoliative  dermatitis  is  an  event  the  possibility 
of  which  should  never  be  overlooked  ;  it  not 
infrequently  is  the  result  of  over-stimulating  or 
meddlesome  treatment. 

Treatment. — This  should  be  both  general  and 
local,  to  each  of  which  equal  importance  must  be 
attached.  Predisposed  persons  ought  to  adopt  certain 
general  hygienic  precautions  according  to  the  de- 
termining cause  of  their  eczema. 

Diet. — All  articles  must  be  avoided  which  are 
difficult  of  digestion  and  keep  up  itching  and 
scratching.  Curries,  pickles,  condiments,  highly 
salted  meats,  rich  sauces,  and  sweets,  pastry  and 
cheese,  all  clearly  come  under  this  category,  and  so, 
in  many  cases,  does  coffee.  Intercurrent  dyspepsia 
must  always  be  treated  according  to  the  form  in 
which  it  presents  itself.  In  children  oatmeal  and 
other  gritty  food-substances  as  well  as  potatoes  are 
often  specially  deleterious  ;  in  them  the  dietetic 
rules  should  be  on  the  same  lines  as  for  chronic 
urticaria. 

Drinl:. — Alcohol,  except  in  very  limited  quan- 
tities, undoubtedly  does  harm  by  causing  congestion 
of  the  skin,  in  almost  all  cases  of  eczema,  especially 
in  acute  and  irritable  gouty-neurotic  cases.  It  is, 
however,  of  service  in  the  pustular  eczema  of 
children,  to  whom  fifteen  to  twenty  drops  of  brandy 
in  milk  may  be  given  two  or  three  times  a  day  ;  and 
a  little  sound  wine  may  be  indicated  in  the  eczema 
of  old  or  debilitated  persons. 

IVasliing  and  Batlis. — In  eczema  of  seborrhoic 
type,  especially  when  chronic,  comparatively  free 
use  of  water,  and  even  of  soap  of  good  quality  is  not 
only  permissible  but  obligatory  for  the  removal  of 
decomposing  matters  from  the  surface  of  the  skin. 
The  water  used  must  not  be  '  hard  ; '  thus,  distilled 
or  rain-water  is  always  to  be  preferred.  After 
using  soap  the  part  must  be  carefully  dried  and 
lubricated  to  counteract  the  excessive  dryness  pro- 
duced by  it.  Soap  ought  never  to  be  used  to  acute 
or  weeping  eczemas,  as  it  macerates  and  carries  away 
delicate  young  epidermis.  When  the  cleansing  of 
such  surfaces  is  necessary — and  it  should  be  carried 
out  as  seldom  as  possible — thin  gruel,  gelatine, 
starch,  or  bran  and  water,  weak  carbolised  oil,  or 
decoction  of  marsh-mallow  may  be  employed  ; 
while  the  yolk  of  egg  is  in  common  use  for  the 
scalp.  In  many  cases  the  skin  may  be  kept 
clean  by  dusting  with  starch  or  fuller's  earth,  but  if 
there  is  discharge  these  substances  are  apt  to 
cake. 

The  almost  indiscriminate  treatment  of  eczema 
by  mineral  baths  has  had  its  day.  The  baths 
themselves  have  usually  anything  but  a  beneficial 
effect  upon  the  disease,  and  any  improvement 
which  may  ensue  upon  residence  at  a  spa  must 
be  attributed  to  the  general  improvement  in  health 
consequent  upon  the  temperate  and  healthy  mode 
of  life  there  enjoined  and  usually  followed.  An 
exception  must  be  made  in  favour  of  mild  sulphur- 
baths  (e.g.  Harrogate,  Strath peft'er,  Schinznach, 
Luchon,  Aix-la-Chapelle,  &c. ),  which  sometimes  are 
of  benefit  in  dry  pruriginous  eczema  ;  their  action, 
however,  requires  careful  supervision.  Sea-bathing 
is  usually  contra-indicated,  but  there  are  exceptions 
to  the  rule,  especially  in  cases  of  neurotic  origin. 

Climate. — As  a  rule  east  winds  which  are  cold 
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and  heavily  laden  with  brine  do  harm  to  eczema, 
but  in  tubercular  and  some  neurotic  cases  residence 
at  the  seaside,  where  they  naturally  prevail,  seems 
to  be  of  real  service.  Warm  climates  generally 
aggravate  moist  eczemas,  especially  those  of  sweat- 
origin,  but  may  benefit  scaly  cases. 

Clothing  should  be  warm  and  light,  and  woollen 
garments  should  be  separated  from  the  skin  by  silk 
or  cotton  underwear. 

Treatment  of  Acute  Eczema. — In  all  very 
severe  cases,  in  order  as  far  as  possible  to  obtain 
physiological  rest  to  the  skin,  the  patient  must  be 
confined  to  bed,  in  a  room  at  an  equable  tempera- 
ture of  60°  to  65°  F.  The  bedclothes  should  be 
light,  and  a  surgical  cradle,  which  prevents  contact 
of  them  with  the  skin,  is  advantageous.  The  diet 
should  be  on  the  same  lines  as  for  acute  febrile 
affections,  and  should  consist  of  milk,  beef-tea,  and 
other  easily  assimilable  liquid  foods.  Free  purgation 
is  universally  considered  to  be  beneficial,  due  regard 
being  paid  to  the  strength  of  the  patient,  and  for 
this  purpose  the  sulphates  of  magnesium  and  sodium 
are  the  drugs  usually  employed.  A  mixture  con- 
•taining  acetate  of  ammonia  and  nitrous  ether  is 
generally  useful,  and  to  this  five  to  ten  drops  of 
antimonial  wine  may  be  added  if  there  is  high 
arterial  tension.  When  there  is  distinct  evidence  of 
gout,  alkalis,  iodide  of  potassium  in  small  doses, 
and  colchicum  may  be  prescribed.  Diuretics  such  as 
the  acetate  and  citrate  of  potassium  are  often  ad- 
ministered, but  their  utility  is  doubtful.  Locally,  all 
greasy  substances  and  ointments,  especially  of  a 
stimulating  nature,  must  be  avoided.  Lotions  must 
be  used,  and  when  burning  and  itching  are  severe 
and  discharge  copious,  nothing  is  more  beneficial 
than  the  Liquor  Plumbi  Subacetatis  Dilutus,  B.P., 
which  may  in  some  cases  require  to  be  diluted  ;  it 
must  be  applied  on  soft  linen  rags  and  these  kept 
constantly  moist.  During  the  night  the  dressing 
may  be  covered  with  gutta-percha  tissue  to  prevent 
it  getting  dry.  A  solution  of  boric  acid  (gr.  5  to 
gr.  20  ad  3  j)  is  also  much  employed,  but  occasion- 
ally provokes  much  irritation.  For  localised  patches 
'  black  wash,'  diluted  if  necessary,  is  often  most 
useful.  It  is  difficult  to  apply  water-dressings  to 
the  head  and  face,  and  under  these  circumstances  a 
powder  consisting  of  fuller's  earth,  starch,  and  oxide 
of  zinc  is  a  useful  application  ;  a  little  boric  or  sali- 
cylic acid  (2  per  cent.)  may  be  added. 

Should  the  dressings  stick  to  the  eczematous 
surface  or  powders  irritate,  the  Linimentum  Calais 
is  a  good  substitute,  especially  if  made  with  almond 
oil  ;  it  should  be  either  applied  on  lint  or  simply 
painted  on  several  times  daily  and  covered  with 
'butter-cloth.'  As  inflammation  subsides  powders 
may  be  added  to  it,  e.g.  oxide  of  zinc,  calamine, 
or  carbonate  of  calcium  or  magnesium.  In  similar 
circumstances  a  very  useful  lotion  is  made  by  adding 
a  drachm  of  Liquor  Plumbi  Subacetatis  Fortis  to  an 
ounce  of  milk  ;  the  mixture  ought  to  be  made  fresh 
every  time  the  remedy  is  applied. 

If  scales  and  crusts  accumulate  they  must  be  re- 
moved ;  this  is  best  done  by  covering  the  part  with 
strips  of  linen,  rather  than  lint,  soaked  in  oil  or  a  weak 
solution  of  bicarbonate  of  sodium  ;  or  by  the  applica- 
tion of  cold  boric  starch-poultices,  which  are  made  as 
follows  :  a  teaspoonful  of  boric  acid  is  added  to  two 
ounces  of  cold-water  starch,  and  mixed  with  a  little 
water  ;  a  pint  of  boiling  water  is  then  stirred  in,  and 
the  jelly  which  results  is  spread  on  cloth  in  a  layer 
about  half  an  inch  thick  ;  when  cool,  a  piece  of 


muslin  is  laid  over  it,  and  it  is  applied  to  the 
part. 

Treatment  of  Sub-acute,  Recurrent,  and 
Chronic  Eczema. — If  the  patient  is  suffering  from 
gouty  symptoms,  dyspepsia,  or  constipation,  treat- 
ment should  be  adapted  to  meet  these  conditions,  the 
eczema  being  dealt  with  at  the  same  time  by  local 
means.  Freedom  from  worry  or  anxiety  obtained 
by  travelling  abroad,  residence  at  a  health-resort, 
or  change  of  occupation  or  interest  is  often  of  the 
greatest  service. 

The  use  of  arsenic  has  of  late  3'ears  been  to  a  large 
extent  abandoned,  and  with  justice,  for  it  undoubtedly 
tends  to  aggravate  subacute  eczema  and  to  favour 
relapses  in  many  instances.  In  very  dry,  scaly 
cases,  approaching  psoriasis  in  character,  it  is,  how- 
ever, occasionally  of  value,  especially  if  the  patient 
is  young  and  in  good  health.  In  children  between 
the  ages  of  two  and  five  it  is  also  serviceable.  The 
routine  practice  of  treating  eczema  in  children  with 
iron  and  cod-liver  oil  generally  ends  in  failure,  espe- 
cially when  the  eczema  is  of  an  irritable  kind.  In 
the  pustular  form  of  eczema,  however,  iron  is  useful, 
and  then  arsenic  may  be  combined  with  the  Vinum 
Ferri  or  some  other  preparation  of  iron. 

In  all  forms  of  eczema  the  greatest  attention 
should  be  paid  to  the  action  of  the  bowels,  and  even 
when  there  is  no  constipation  some  increase  in  their 
natural  action  is  beneficial.  The  kind  of  purgative 
to  be  used  will  depend  on  the  age  of  the  patient  and 
other  circumstances. 

The  local  treatment  of  chronic  eczema  has  for  its 
objects  the  following  indications  :  to  soothe  inflam- 
mation and  diminish  hyperemia,  to  stimulate  chronic 
patches,  to  soak  up  discharge,  to  relieve  itching, 
to  supply  deficient  fat,  to  prevent  contamination  by 
micro-organisms,  and  to  destroy  these  when  their 
presence  and  morbific  action  are  suspected. 

Generally  speaking,  erythematous  eczema  is  best 
treated  by  lotions,  sometimes  containing  bland 
powders  (calamine,  zinc  oxide,  &c. )  ;  by  dusting 
powders  (starch,  oxide  of  zinc,  carbonate  of  magne- 
sium, prepared  chalk,  Emol-keleet,  talc,  &c. )  ;  or  by 
protective  varnishes  such  as  Pick's  Linimentum  Exsic- 
cansor  Unna's  gelanthum.  The  former  is  composed 
of  5  per  cent,  of  glycerin  and  an  equal  proportion  of 
tragacanth  in  100  parts  of  water  ;  the  water  and 
glycerin  being  gradually  added  to  the  tragacanth  in 
a  mortar.  This  makes  a  clear  jelly  which,  if  spread 
on  the  skin,  forms  a  fine  film,  giving  a  cooling  sen- 
sation. The  addition  of  I  per  cent,  of  oil  of  Cade 
is  often  useful.  Gelanthum  is  a  similar  preparation, 
but  also  contains  glycerin  and  thymol.  Greasy 
applications  frequently  disagree  with  erythematous 
eczema. 

Papular  eczema  is  usually  obstinate  to  treatment. 
Lead-lotions  and  '  black  wash  '  are  often  very  service- 
able, and  a  little  tar  may  often  be  added  to  either 
with  advantage,  preferably  the  Liquor  Carbonis  Picis 
(B.  P. ),  or  the  Liquor  Carbonis  Detergens.  Ointments 
must  be  used  with  caution,  such  as  those  of  zinc 
oxide,  or  oleate,  boric-acid  ointment,  or  the 
Unguentum  diachyli  made  by  mixing  Emplastrum 
Plumbi  (B.P. )  with  equal  parts  of  olive  oil  at  a 
gentle  heat,  to  which  oil  of  bergamot  or  lavender 
may  be  added  to  prevent  decomposition. 

Ointments  may  be  rubbed  in  or  applied  on  strips 
of  cloth  fixed  by  a  light  bandage  and  covered  by 
gutta-percha  tissue  or  similar  impervious  material. 

Salve-muslins  and  plaster-muslins  are  preparations 
made  by  Beiersdorff  of  Hamburg,  containing  various 
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medicaments,  and  are  practically  very  handy  devices 
for  the  continuous  application  of  ointments. 

Lassar's  paste  is  an  excellent  preparation,  widely 
used,  which  consists  of  a  mixture  in  equal  parts  of 
oxide  of  zinc,  starch-powder,  lanolin,  and  vaseline, 
to  which  2  per  cent,  of  salicylic  acid  may  often  be 
added  with  advantage.  Pastes  are  generally  pre- 
ferable to  ointments,  and  are  made  by  adding  starch, 
chalk,  carbonate  of  magnesium,  kaolin,  terra  silicea, 
or  other  absorbent  powders,  to  ordinary  oint- 
ments with  a  fatty  basis.  Rubbed  over  the  skin  they 
form  a  protective  envelope,  which  may  be  covered 
with  powder,  waxed  paper,  or  cotton-wool  and 
a  bandage.  Cold  creams  are  especially  pleasant  and 
cooling  remedies,  owing  to  their  power  of  taking  up 
water  on  the  one  hand  and  giving  it  oft  on  the  other. 
An  excellent  formula  is  Ijt,  Adipis  Lamu  Anhydric. 
5  i,Vaselini  5  ij,  Aq.  Calcis  et  Aq.  Roses  aa  5  iij.  The 
Unguentum  Aquse  Roste  (B.P. )  is  also  a  capital 
preparation  to  which  sulphur,  salicylic  acid,  lead- 
salts,  or  tars  may  be  added.  Such  creams  ought  to 
be  applied  in  a  thick  layer. 

Glyco-gelatine  of  zinc  is  the  type  of  an  occlusive 
dressing  and  may  be  used  in  papular  eczema,  where 
it  frequently  relieves  itching,  or  in  erythematous 
eczema,  especially  of  the  leg  ;  or  even  in  weeping 
eczema  when  the  discharge  is  not  abundant.  It  is 
composed  as  follows  :  Ijc.  Zinci  oxidi  et  Gelatini 
aa  5  jss,  Glycerini  5  iij,  AquK  destillata;  5  iv.  The 
gelatine  and  water  must  first  be  carefully  mixed,  the 
zinc  oxide  and  glycerin  being  afterwards  stirred  into 
the  mixture  in  a  water-bath.  On  cooling  a  solid 
elastic  mass  is  formed,  which  must  be  melted  in  a 
glue-pot  or  similar  vessel  for  use,  and  applied  freely 
with  a  stiff  brush  ;  the  part  should  be  dabbed  with  a 
pledget  of  absorbent  wool  before  the  glyco-gelatine 
quite  dries,  the  result  being  a  pliable  coating  which 
exerts  a  certain  amount  of  compression.  In  hot 
weather  less  glycerin  and  more  gelatine  should  be 
used.  Sulphur  and  ichthyol  may  often  be  combined 
with  the  application  with  good  results,  but  when 
a  tarry  preparation  seems  indicated,  it  is  better  to 
paint  it  on  the  skin  first  and  to  cover  when  dry  with 
the  glyco-gelatine. 

VesicitlM'  eczema  usually  calls  for  treatment  by 
lotions  and  powders  such  as  have  been  already 
described.  It  is  of  the  greatest  importance  to  remove 
accumulations  of  crusts  or  scabs,  which  can  be  best 
done  by  applying  strips  of  lint  soaked  in  oil,  or  by 
boric  starch-poultices.  As  discharge  lessens,  pastes 
may  be  cautiously  used  and  subsequently  ointments. 
In  some  localised  persistently  discharging  patches, 
occasional  painting  with  a  solution  of  picric  acid 
(l  in  too)  or  of  nitrate  of  silver  (gr.  v  ad  J  j)  is  very 
efficacious. 

Pustitlar  eczema  generally  indicates  the  use  of 
mild  antiseptics,  such  as  boric-acid  lotion  or  weak 
ammoniated-mercury  ointment  (gr.  v  ad  g  j)  con- 
stantly applied. 

Chronic  scaly  eczema  is  best  treated  by  ointments, 
which  should  be  well  rubbed  in,  the  part  being  sub- 
sequently covered  by  soft  linen  thickly  '  buttered ' 
over  with  the  remedy.  Zinc  oxide  or  boric  acid 
ointment  may  be  the  basis  with  which  mild  mer- 
curials, salicylic  acid,  or  tar  may  be  cautiously  in- 
corporated. In  very  obstinate  infiltrated  cases,  a 
weak  chrysarobin-ointment  (gr.  x  ad  §j)  is  often 
useful ;  and  in  others  a  chronic  patch  may  be  con- 
verted with  advantage  into  an  acute  one  by  swabbing 
with  caustic-potash  solution  (1-6)  and  subsequently 
healed  by  leacl  or  other  soothing  lotions  and  ointments. 


Local  forms  of  eczema  and  their  treatment  can 
only  be  lariefly  alluded  to. 

Eczema  of  the  scalp  is  almost  always  seborrhoic. 
If  discharge  is  abundant  the  hair  should  be  cut  quite 
short  and  scabs  and  crusts  carefully  removed.  When 
there  is  much  active  inflammation  lotions  must  be 
used  until  it  has  subsided  :  afterwards  ointments 
may  be  applied.  In  very  chronic  scaly  eczema  of 
the  scalp  in  adults,  shampooing  weekly,  or  more 
frequently,  with  Hebra's  Spiritus  Saponis  Alkalinus 
is  valuable.  In  young  children  the  use  of  dusting 
powders  and  of  zinc-ichthyol  or  zinc-salicylic  salve- 
muslins  may  often  be  recommended,  every  precau- 
tion being  taken  to  prevent  scratching. 

Eczema  of  the  face  is  often  of  erythematous,  senile 
type.  Greasy  applications  may  disagree,  and  cool- 
ing lotions  are  almost  always  preferable  ;  of  these 
none  is  better  than  the  familiar  Calamine  Lotion,  to 
which  a  little  Liquor  Plumbi  Subacetatis  Fortis  or 
weak  solution  of  tar  maybe  carefully  added.  When 
the  hairy  parts  of  the  face  are  involved  the  treatment 
must  be  very  like  that  in  eczema  of  the  scalp. 

Eczema  of  the  lips,  angles  of  the  mouth,  and  im- 
mediately surrounding  parts  is  often  extremely 
obstinate,  although  apparently  trivial.  It  is  gene- 
rally connected  with  some  disturbance  of  digestion, 
to  which  treatment  must  be  mainly  directed.  If 
milder  local  measures  fail,  extremely  good  and  per- 
sistent results  sometimes  follow  the  daily  application 
of  weak  chrysarobin  in  gelanthum  (2-5  per  cent, 
cautiously  increased). 

Marginal  eczema  of  the  eyelids  ('  tinea  tarsi  ')  is 
common  in  strumous  children,  and  treatment  must 
be  directed  to  the  constitutional  taint.  Crusts  must 
be  removed  hy  frequent  bathing  or  the  free  applica- 
tion of  any  indifferent  salve  ;  the  yellow  oxide  of 
mercury  ointment  (gr.iv  ad  §  j)  is  then  the  most  useful 
application,  but  obstinate  cases  may  require  occasional 
painting  with  caustic  potash  (gr.  x  ad  §j)  or  nitrate 
of  silver  (1-2  per  cent.). 

///  the  axil/ic  the  difficulty  of  maintaining  dressings 
in  position  may  be  overcome  by  the  use  of  plaster- 
muslins  or  salve-muslins  cut  in  narrow  strips,  or  of 
bulky  pads  fixed  with  a  bandage.  In  many  instances 
pastes  containing  ichthyol  (gr.  xxx-lx  ad  §  j )  and 
resorcin  (gr.  x-xx  ad  gj)  act  with  extraordinary 
rapidity  and  effect. 

Eczema  of  the  scrotum  i'requently  occurs  in  persons 
in  a  poor  state  of  health,  and  is  often  accompanied 
by  great  swelling,  much  irritation  and  pain,  and  an 
offensive  discharge.  In  severe  cases  rest  in  bed 
with  nursing  is  essential,  and  soothing  lotions  (zinc, 
calamine,  lead)  are  the  most  generally  useful  appli- 
cations at  first.  To  these  very  weak  tar  may  be 
gradually  added.  Subsequently,  perhaps,  diachylon 
ointment  is  the  most  valuable  remedy,  but  Lassar's 
paste  with  salicylic,  boric,  or  carbolic  acid  is  also  of 
service. 

Eczema  of  the  anus  is  sometimes  a  most  distress- 
ing and  inveterate  disease.  It  is  often  of  purely 
nervous  origin,  starting  as  a  pruritus,  the  '  eczema  ' 
being  entirely  the  result  of  the  patient's  scratching. 
Local  causes  must  always  first  be  looked  for  (e.g. 
hcemorrhoids,  fissures,  prolapse,  and  worms)  and 
treated  in  the  usual  manner,  if  discovered.  Diges- 
tive disturbances  are  often  present  and  must  be 
corrected.  The  most  important  point  in  local  treat- 
ment is  always  to  cleanse  the  part  thoroughly, 
without  the  use  of  paper,  directly  after  the  bowels 
have  acted. 

In  many  cases  water  as  hot  as  can  be  borne, 
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applied  by  means  of  a  sponge  for  two  or  three 
minutes,  affords  great  relief ;  and  sometimes  the 
daily  use  of  soap  and  water  is  beneficial.  The  parts 
must  then  be  carefully  dried  and  an  ointment  im- 
mediately applied.  Among  the  best  are  the  calomel, 
the  diluted  red  oxide  of  mercury,  and  the  calamine 
ointments.  Weak  tarry  or  carbolic  lotions,  and  an 
occasional  painting  with  a  solution  of  nitrate  of 
silver  (gr.  x  ad  §  j)  are  often  useful.  Salicylic  acid 
paste  (gr.  x-xxx  ad  §  j)  may  reduce  the  brawny 
infiltration  so  often  present,  and  for  the  same 
purpose  painting  with  a  saturated  solution  of 
carbolic  acid  or  a  lo-per-cent.  solution  of  caustic 
potash  may  be  resorted  to.  In  extreme  cases  the 
patient  must  be  aneesthetised  and  the  parts  destroyed 
superficially  with  a  Paquelin's  thermo-cautery.  In 
many  cases,  remarkably  sudden  and  beneficial 
results  accrue  from  change  of  air  and  scene.  The 
internal  administration  of  phenazone,  phenacetin, 
or  similar  drugs  in  considerable  doses  is  sometimes 
surprisingly  efficacious. 

Eczema  of  the  palms  and  soles  is  often  associated 
with  seborrhoic  eczema  elsewhere  or  with  local  sweat- 
disorder,  and  is  characterised  by  hyperkeratosis 
and  painful  cracks  especially  at  the  lines  of  flexure. 
The  hardened  cuticle  may  be  removed  by  the  con- 
stant application  of  lint  soaked  in  a  weak  solution  of 
I>iquor  Potassse,  but  the  best  application  is  Pick's 
Salicylic  Plaster  (5  per  cent.)  in  strips,  changed 
daily  ;  this  may  be  aided  by  rubbing  in  soft  soap  in 
the  intervals  of  the  dressing.  When  the  thickened 
skin  is  removed  weak  salicylic  pastes  may  be  used, 
to  which  ichthyol  is  undoubtedly  a  useful  addition  ; 
or  tarry  applications  may  be  employed,  of  which 
none  is  probably  better  than  the  Liquor  Picis 
Carbonis  diluted  according  to  the  patient's  idiosyn- 
crasy. 

Robert  Liveing.        J.  J.  Pringle. 

ECZEMA  MARGINATUM.— 5««  Tinea 
TRICHOPHYTINA  ;  and  Erythrasma. 

EFFUSION  («,  out;  and  fundo,  I  pour).— The 
escape  of  a  fluid  from  its  natural  channel  or  cavity 
into  the  substance  of  organs  or  the  cellular  tissue,  or 
from  free  surfaces.  As  examples  may  be  mentioned 
dropsy  in  its  various  forms,  and  effusions  resulting 
from  inflammation. 

EGYPT,  UPPER.— A  very  dry,  tonic,  winter 
climate.  Mean  winter  temperature,  62°F.  .Season, 
October  to  March.  See  Climate,  Treatment  of 
Disease  by. 

ELECTRIC  CHOREA.— Synon.  :  Dubini's 
Disease. — Sec  Chorea. 

ELECTRICITY.— 5e£  Occupation-Diseases. 

ELECTRICITY  IN  M EDICINE.— The  pur- 
poses for  which  electricity  is  employed  in  medicine 
are  various.  It  is  used  as  a  stimulant  to  excite 
muscular  and  nervous  tissue  which  is  the  seat  of 
paralysis  or  pain,  and  as  a  general  systemic  stimu- 
lant ;  its  chemical  or  electrolytic  action  may  be 
employed  for  causing  destruction  of  tissue  ;  and  its 
thermal  effects  are  used  for  hot-air  baths,  for 
heating  appliances  to  take  the  place  of  poultices 
and  hot-water  bottles  and  in  surgery  for  heating 
cauteries.  The  incandescent  electric  light  has  been 
adapted  for  the  exploration  of  the  bladder  and  of 
the  antrum  of  Highmore,  as  well  as  of  the  throat  and 


other  cavities  of  the  body.  Electricity  is  also  used 
in  medical  practice  for  the  production  of  ozone,  and 
in  the  form  of  the  arc-lamp  for  treating  lupus  and 
other  skin-diseases,  and  for  the  general  effects  of 
bright  light  in  the  treatment  of  various  general 
disorders.  The  use  of  the  X-Rays  or  Rontgen 
Rays  and  the  whole  subject  of  skiagraphy  will  be 
dealt  with  in  another  article  {see  Rontgen  Rays). 
Electricity  is  generally  applied  in  the  form  of  a 
current  passed  through  the  body  or  through  a  part 
of  it,  and  this  may  be  called  '  current  electricity '  or 
electro-dynamic  treatment  to  distinguish  it  from  the 
uses  of  electricity  in  electrostatic  treatment,  where 
the  patient  is  insulated  and  charged  by  connecting 
him  to  an  electrostatic  machine  or  other  source  of 
high- potential  electricity.  The  technique  of  electro- 
static treatment  consists  in  the  charging  and  dis- 
charging of  the  insulated  patient.  By  variations  in 
the  polarity  of  the  charging  electromotive  force 
and  in  the  mode  and  rate  of  the  charging  and  dis- 
charging, well-marked  physiological  effects  can  be 
produced,  and  these  can  be  valuably  emplo\-ed  in 
the  treatment  of  some  morbid  conditions.  As  ver)- 
high  potentials  are  needed  for  these  effects  they  are 
usually  obtained  from  '  statical  machines  '  of  large 
dimensions,  the  Wimshurst  influence-machine  being 
the  best.  The  high-frequency  coils  of  Tesla  and 
D'Arsonval  have  also  been  applied  of  late  years  to 
the  treatment  of  disease,  and  their  mode  of  action  is 
also  mainly  '  electrostatic '  in  its  nature.  Electro- 
static treatment,  formerly  known  under  the 
names  of  Franklinic  electricity,  and  frictional 
or  statical  electricity,  was  once  much  in  vogue, 
and  seems  destined  to  take  its  place  again  as  a 
useful  therapeutic  agent.  Its  chief  field  of  use- 
fulness is  in  functional  nervous  disorders,  and  in 
the  relief  of  neuralgic  and  myalgic  pains.  It  also 
seems  to  exercise  a  good  effect  upon  the  general 
health,  particularly  in  old  people. 

Current  electricity  is  applied  in  two  chief  forms, 
namely  as  a  continuous  current  of  steady  flow,  and 
as  a  rapidly  varying  or  interrupted  current  like 
that  of  the  induction-coil,  or  the  periodically  alter- 
nating current  of  certain  dynamo-machines.  In 
either  case  the  physiological  effect  is  due  to  the 
continual  rapid  variation  of  the  current,  and  there 
are  fundamental  differences  between  the  response 
of  nerve  and  muscle  to  varying  and  to  steady 
currents.  On  this  account  a  battery  for  testing  or 
treatment  must  include  means  of  applying  both,  for 
sometimes  one  is  needed  and  sometimes  the  other. 
The  well-known  rotating  magneto-induction  appa- 
ratus need  only  be  mentioned  to  be  condemned  ;  it 
gives  a  rude  form  of  alternating  current,  and  is  out 
of  date,  although  improved  magneto-machines  are 
sometimes  useful  for  providing  alternating  currents 
in  places  where  suitable  electric-light  mains  are  not 
available. 

Medical  batteries  for  purposes  of  testing  and 
treatment  consist  of  two  parts,  one  an  induction-coil, 
and  the  other  made  up  of  a  number  of  small  cells 
coupled  together  in  series.  The  chief  requirements 
of  a  cell  for  medical  purposes  are  that  it  shall 
need  the  minimum  of  attention,  and  shall  not 
deteriorate  when  lying  by  unused.  The  form  of 
'  Leclanche  '  cell,  known  as  the  'dry  cell,'  is  the 
best,  and  25  or  30  is  a  convenient  number.  To 
facilitate  the  handling  of  the  battery  one  also  needs 
some  means  of  bringing  into  the  circuit  any  number 
of  the  cells  at  will,  so  that  the  magnitude  of  the 
current  may  be  regulated.    This  is  effected  by  a 
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moving  pointer  and  a  circle  of  studs  connected  to 
the  cells,  forming  a  contrivance  known  as  a  current- 
collector.  A  means  of  opening  or  closing  the 
circuit  at  will,  and  of  reversing  the  direction  of  the 
current  without  altering  the  position  of  the  electrodes 
on  the  patient's  body,  is  also  needed.  This  is 
effected  by  means  of  a  simple  contrivance  known  as 
a  commutator.  A  proper  medical  battery  fitted 
with  these  accessories  can  be  purchased  for  a  sum 
ranging  from  ten  pounds  upwards,  according  to 
style  and  finish.  For  purposes  of  exact  diagnosis, 
for  physiological  experiment,  and  for  electrolytic 
operations  a  galvanometer  is  quite  indispensable,  as 
by  its  use  alone  are  we  able  to  say  what  strength  of 
current  is  operating,  because  the  resistance  of  the 
body  varies  considerably  in  the  same  and  indifferent 
individuals,  depending  as  it  does  very  largely  upon 
the  degree  of  moisture  present  in  the  skin  and  the 
size  of  the  electrodes  employed,  so  that  to  say  that  a 
current  from  '  so  many  cells  '  has  been  used  is  not 
a  good  guide.  The  galvanometers  used  in  medical 
practice  measure  the  magnitude  of  the  currents 
employed,  and  are  calibrated  to  register  in  milliam- 
peres,  so  that  in  recording  we  say  that  '  the  muscle 
contracted  with  a  current  of  so  many  niilliampcrcs. ' 

When  a  battery  is  required  for  heating  the  wire 
of  a  cautery,  or  for  lighting  up  an  incandescent 
lamp  of  small  size,  a  separate  apparatus  of  a  few 
elements  of  larger  size  is  to  be  used.  Four  cells  of 
a  bichromate  battery,  or  better  still  a  storage-battery 
of  four  secondary  cells,  is  a  suitable  outfit.  These 
may  be  bought  ready  fitted  with  a  regulating 
resistance  to  prevent  over-heating  and  destruction 
of  the  lamp  or  cautery.  Accumulators  or  storage- 
batteries  are  much  the  best  when  a  means  of  re- 
charging them  is  available. 

The  essential  and  distinctive  differences  of  the 
two  forms  of  current — current  of  the  cells,  and 
current  of  the  induction-coil — will  now  be  described. 
The  current  of  the  cells  is  (l)  continuously  evolved ; 
hence  it  is  spoken  of  frequently  as  the  '  continuous 
current  ; '  it  is  also  called  the  '  galvanic  current '  or 
the  'constant  current.'  (2)  //  Jloivs  ahvays  in  the 
same  direction,  i.e.  from  the  positive  pole,  which  is 
in  connection  with  the  carbon-pole  of  the  cell, 
through  the  outer  circuit  to  the  negative  pole  which 
is  in  connection  with  the  zinc.  The  action  of  the 
two  poles  is  somewhat  different,  and  the  direction 
of  the  current  in  the  body,  whether  towards  the 
nerve-centres  or  towards  the  periphery,  has  been 
found  to  exert  an  important  effect  upon  the  physio- 
logical and  therapeutical  results.  (3)  It  has 
well-marked  citcmical  effects  at  the  poles  (electro- 
lysis), and  in  this  way  it  may  cause  redness,  inflam- 
mation, and  even  sloughing  of  the  skin  when  the 
applications  are  too  strong  or  too  prolonged.  It  is 
therefore  necessary  to  change  the  position  of  the 
electrodes  on  the  body  during  long  applications. 
These  caustic  effects  are  due  to  the  electrical 
decomposition  of  the  saline  constituents  of  the  body, 
acids  being  evolved  at  the  positive  pole  and  alkalis 
at  the  negative.  The  positive  pole  is  called  the 
anode,  and  the  negative  pole  the  cathode,  and  these 
terms  are  frequently  employed. 

The  induction-coil  current  may  be  described  as 
a  rapid  succession  of  separate  impulses  or  momentary 
currents  whose  direction  is  constantly  changing,  so 
that,  in  using  it,  it  is  less  necessary  to  distinguish 
between  the  poles.  Its  chemical,  thermal,  and 
electrolytic  effects  are  not  usually  perceptible.  It 
usually  has  greater  electromotive  force  than  the 


battery-current,  and  therefore  it  overcomes  the  re- 
sistance of  the  body  with  greater  ease.  It  causes 
the  contraction  of  healthy  muscle  more  readily  than 
the  battery-current,  and  the  contraction  which  it 
produces  takes  the  form  of  a  tetanus,  lasting  as  long 
as  the  current  is  applied,  whereas  the  battery-current 
of  normal  strength  causes  a  muscular  contraction 
only  at  the  moment  of  making  or  breaking  the 
current  and  not  during  its  continuance,  and  the 
stimulating  effect  of  its  two  poles  is  different,  as 
may  be  demonstrated  by  a  simple  experiment.  If 
an  electrode,  provided  with  a  key  for  opening  and 
closing  the  circuit,  be  placed  over  a  motor  nerve- 
trunk  or  a  muscle,  while  the  other  is  on  a  remote 
part,  we  are  able  by  means  of  the  commutator  and 
key  to  study  the  action  of  either  pole  on  the  nerves 
and  muscles  during  the  making  and  breaking  of  the 
current.  With  weak  currents  it  is  found  that  a 
contraction  is  produced  only  when  the  active  elec- 
trode is  negative  (cathode),  and  only  on  closing  the 
circuit.  This  is  called  the  Cathodal  Closure  Con- 
traction (C.  C.  C. ).  If  the  strength  of  the  current 
be  slightly  increased,  we  get  a  contraction  also  when 
the  active  electrode  is  positive  (anode)  and  the  cir- 
cuit is  closed.  This  is  the  Anodal  Closure  Contrac- 
tion (A.  C.  C. ).  The  Opening  Contractions  (A.  O. 
C.  and  C.  O.  C. )  may  also  be  seen  if  the  strength 
of  the  currents  is  still  further  augmented. 

The  battery-current  affects  the  brain  and  the 
nerves  of  special  sense  more  readily  than  the  induc- 
tion-coil current.  If  it  be  applied  in  the  neighbour- 
hood of  the  eyes,  flashes  of  light  are  seen,  and 
blindness  has  resulted  in  one  case  from  the  incautious 
application  of  strong  currents  to  the  face.  The 
gustatory  nerve  is  affected  in  a  similar  way,  and  a 
metallic  taste  is  perceived  when  the  electrodes  are 
placed  on  the  cheek.  If  the  electrodes  are  applied 
to  the  ears,  noises  are  produced,  and  it  is  said  that 
stimulation  of  the  olfactory  nerve  will  give  rise  to  a 
peculiar  smell. 

Modes  of  Api-lication. — To  apply  currents  of 
electricity  we  need  to  have  conducting  wires  and 
electrodes  attached  to  the  battery.  The  best  con- 
ductors are  made  of  flexible  stranded  wires  covered 
with  silk  or  cotton  insulation  ;  they  should  have 
metal  pieces  or  tags  at  both  ends,  so  as  to  be  readily 
connected  to  all  kinds  of  batteries  and  electrodes. 
Electrodes  vary  much  in  design,  and  two  chief  forms 
are  needed.  One  is  a  plate  of  flexible  metal,  such  as 
tin  or  pewter,  enclosed  in  a  wash-leather  sheath  and 
applied  to  the  back  or  chest,  or  under  the  hips.  It 
is  termed  the  '  indifferent '  electrode,  and  serves 
mainly  to  complete  the  circuit  through  the  patient. 
The  other  has  the  form  of  a  disc  of  metal  and  is 
provided  with  a  wooden  handle.  This  is  the  '  active  ' 
electrode,  by  means  of  which  the  current  is  brought 
to  the  affected  part.  The  active  electrode,  like  the 
indifferent,  must  be  covered  with  wash-leather  to 
prevent  injury  to  the  skin.  The  use  of  sponges  in 
sponge-holders  as  electrodes  is  to  be  condemned. 
The  indifferent  electrode  should  be  roughly  about 
ten  square  inches  in  area,  while  the  active  electrode 
should  be  of  different  sizes,  ranging  from  one  to  four 
inches  in  diameter.  Special  electrodes  of  almost 
endless  design  have  been  made  for  reaching  particular 
organs  and  regions,  as  the  eye,  ear,  larynx,  bladder, 
rectum,  and  uterus.  A  wire  brush-electrode  is 
sometimes  useful  for  counter-irritant  applications  to 
the  skin.  The  hand  of  the  operator,  who  allows 
the  current  to  pass  through  his  own  body  to  that 
of  the  patient,  has  also  been  used  as  an  electrode. 
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If  we  wish  to  produce  cutaneous  effects  chiefly,  the 
skin  and  the  active  electrode  may  be  nearly  dry  ; 
but  if  we  wish  to  influence  the  deeper  structures, 
we  must  reduce  the  resistance  of  the  epidermis  by 
thoroughly  moistening  it  and  the  electrodes  with  hot 
water.  Sometimes  it  is  advantageous  to  use  a  bath 
of  water  as  the  medium  for  conveying  the  current  to 
and  from  the  patient,  and  electrical  applications  in 
an  arm-bath,  or  a  foot-bath,  or  even  in  a  large 
general  bath  for  the  whole  body,  are  oftentimes 
very  useful.  In  this  method  of  applying  currents 
the  bath  must  be  made  of  some  non-conducting 
material,  and  the  electrodes  take  the  form  of  metal 
plates  fixed  at  the  ends  of  the  bath. 

There  are  two  methods  of  applying  electricity, 
known  as  general  electrisation  and  localised  elec- 
trisation. By  the  former  method  we  pass  the  current 
through  the  entire  body  or  a  great  part  of  it.  Al- 
though its  utility  has  only  been  fully  appreciated 
during  the  last  few  years,  it  offers  a  therapeutic 
means  which  is  of  great  value  in  diseases  charac- 
terised by  failing  or  defective  nutrition,  as,  for  in- 
stance, anremia,  debility,  rheumatism,  gout,  general 
neuritis,  &c.  The  electric  bath,  with  alternating 
currents,  is  the  simplest  and  best  mode  of  applying 
general  electrisation.  By  the  latter  method,  which 
we  owe  to  Duchenne,  we  seek  to  influence  special 
nerves,  muscles,  or  organs,  and  to  limit  the  action 
of  the  current  strictly  to  these  parts.  If  we  wish  to 
influence  a  muscle,  we  may  do  so  by  applying  the 
electrode  directly  over  the  fibres  of  a  muscle,  or  else 
we  may  stimulate  the  nerve  supplying  it,  and  so, 
indirectly,  cause  the  muscle  to  contract.  In  testing 
muscles  the  active  electrode  is  usually  applied  to  the 
skin  over  the  muscle  itself,  and  there  is  a  favourable 
point  called  the  '  motor  point '  over  all  superficial 
muscles  at  which  the  stimulus  can  be  applied  most 
eff'ectively.  Neither  of  these  methods  is  to  be  ex- 
clusively adhered  to.  Certain  deep-lying  muscles, 
such  as  the  diaphragm  and  the  supinator  brevis,  are 
capable  of  indirect  stimulation  only  through  their 
motor  nerves.  It  will  be  found  also  that,  in  certain 
paralytic  conditions,  the  muscles  will  not  respond  to 
stimulation  applied  through  the  nerves,  though  still 
contracting  to  the  direct  application  of  the  current. 
In  therapeutic  applications  of  electrical  currents  it  is 
often  advisable  to  combine  the  electricity  with  a 
rhythmical  exercise  of  the  affected  muscles,  or  the 
current  itself  may  be  caused  to  vary  in  a  slow  and 
rhythmic  manner  by  some  form  of  mechanical  appa- 
ratus, which  turns  the  current  gradually  off  and  on 
about  once  in  two  seconds. 

Diagnostic  and  Therapeutic  Uses. — i. 
Diagnostic  Uses  of  Electricity. — Electricity  is 
of  service  for  purposes  of  diagnosis,  since  by  its  means 
we  are  enabled  to  distinguish  between  paralysis  due  to 
(a)  a  lesion  situated  above  the  nucleus  of  origin  of  a 
muscle,  and  {/>)  paralysis  from  lesions  in  or  below 
the  nucleus  of  origin  of  the  muscles  tested.  In  para- 
lysis due  to  lesions  of  the  first  class,  we  find  (a)  that 
reflex  stimulation  of  the  muscles  is  possible  ;  {i) 
that  the  muscles  undergo  but  little  wasting  ;  and 
(f)  that  the  electrical  reactions  of  the  muscles  are 
unchanged  in  character.  Whenever  the  paralysed 
muscles  are  cut  off  from  communication  with  their 
nerve-centres  or  nuclei  of  origin  in  the  cord  or  brain, 
or  when  they  arise  from  centres  whose  physiological 
activity  has  been  destroyed  by  disease,  we  find  (a) 
that  reflex  stimulation  of  the  paralysed  muscles  is 
no  longer  possible  ;  (6)  that  the  paralysed  muscles 
waste  with  remarkable  rapidity  ;  and  (c)  that  the 


electrical  reaction  of  the  muscles  is  profoundly 
altered.  The  change  which  takes  place  is  spoken 
of  as  the  '  reaction  of  degeneration,'  and  consists  in  a 
total  loss  of  the  contraction  to  the  induction-coil  and 
a  change  in  the  contraction  to  the  batterj'-current, 
which  becomes  slow  and  sluggish  instead  of  being  a 
rapid  twitch.  The  slow  contraction  further  can  be 
produced  only  by  direct  applications  of  the  testing 
electrode  to  the  muscle  itself,  for  indirect  stimulation 
through  the  motor  nerve-trunk  produces  no  con- 
traction whatever.  It  sometimes  happens  further  that 
a  change  takes  place  in  the  irritability  of  the  muscles, 
so  that  the  Anodal  Closure  Contraction  (A.  C.  C. ) 
soon  becomes  very  marked,  and  equals  or  even  sur- 
passes in  force  the  Cathodal  Closure  Contraction 
(C.  C.  C).  The  Reaction  of  Degeneration  is  found 
(l)  in  cases  of  myelitis  in  the  muscles  whose  nerves 
arise  from  the  damaged  part  of  the  cord  ;  (2)  in  so- 
called  spinal  paralysis,  polio-myelitis,  both  of  infants 
and  adults  ;  (3)  in  traumatic  paralysis  due  to  injury 
of  the  nerve-trunks  ;  (4)  in  neuritis  from  disease, 
when  the  neuritis  is  severe  enough  to  impair  seriously 
the  functions  of  the  nerves. 

Its  occurrence  is  probably  determined  by  the  de- 
generation of  the  motor  nerve  or  of  the  ganglion- 
cells  of  the  anterior  cornu  from  which  the  nerve 
arises. 

In  hemiplegia  the  irritability  of  the  muscles  re- 
mains unchanged,  or  there  may  be  slight  '  quantita- 
tive '  increase  of  irritability.  The  determination  of 
variations  in  the  degree  (increase  or  decrease)  of 
irritability  of  nerves  and  muscles,  apart  from  the 
reaction  of  degeneration,  may  often  be  made  in 
various  diseases,  but  no  facts  of  prime  diagnostic 
importance  can  be  obtained  from  the  observation  of 
simple  increase  or  decrease  of  irritability. 

2.  TInerapeutic  Uses  of  Electricity. — (a) /« 
Parafysis. — The  treatment  of  parah'sis  by  means  of 
electricity  must  be  conducted  rationally,  and  must 
not  be  applied  indiscriminately  to  unsuitable  cases. 
Progress  in  medical  electricity  has  advanced  along 
two  lines,  one  based  upon  experimental  physiology 
and  the  application  of  the  facts  observed  to  various 
morbid  states,  and  the  other  based  upon  direct  ob- 
servation and  experiment  upon  the  sick.  From  the  first 
method  we  can  apply  the  observed  fact  that  electricity 
is  a  stimulus  to  living  tissues,  by  inquiring  how 
stimulation  may  be  made  use  of  in  disease.  The  fact 
that  electricity  is  a  stimulus  is  eas}'  to  perceive  in  the 
case  of  sensory  and  motor  nerve  and  muscle,  and  it 
is  not  difficult  to  prove  that  it  also  acts  as  a  stimulus 
to  all  living  tissues,  and  the  employment  of 
electricity  in  disease  is  very  largely  an  application 
of  processes  of  stimulation. 

Beard  and  Rockwell  in  the  United  States,  and 
Debedat  in  France,  have  shown  experimentally  that 
in  young  animals  the  rate  of  growth  can  be 
accelerated  by  suitable  electrisation.  The  former 
daily  treated  two  young  puppies,  and  found  that 
they  grew  faster  than  those  of  the  same  litter  which 
were  not  so  treated.  Debedat  in  the  same  way 
proved  an  increase  of  weight  in  certain  muscles  of 
rabbits  as  compared  with  other  untreated  muscles  in 
the  same  animals  ;  the  latter  thus  showed  a  local 
eff'ect  from  localised  applications  of  electricity,  the 
former  a  general  effect  from  general  applications  ;  and 
this  division  into  general  and  local  treatment  is  a 
useful  one.  Thus  for  general  diseases  one  gives  a 
general  treatment,  and  for  local  diseases  a  local 
application.  D'Arsonval  by  calorimetric  observa- 
tions and  chemical  analyses  of  the  expired  air  has 
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established  the  fact  that  electrical  currents  increase 
the  activity  of  the  tissue-exchanges  of  the  body. 
Capriati  recently  has  shown  by  careful  dynamometric 
researches  that  the  application  of  electricity  to  the 
central  nervous  system  in  the  form  of  a  continuous 
current  along  the  spine  does  undoubtedly  increase 
the  muscular  power,  and  that  applications  to  the 
muscles  of  a  limb  have  the  same  effect.  General 
electrisation  applied  to  cases  of  simple  failure  of 
nutrition,  such  as  debility  of  any  kind,  produces  a 
rapid  improvement  in  the  condition  of  the  patient. 
In  rickets,  which  is  a  comparatively  simple  form  of 
defective  nutrition,  electrical  applications  have  been 
shown  by  many  observers  to  have  a  very  high  value. 
The  more  complex  forms  of  defective  nutrition,  such 
as  rheumatism,  gout,  and  diabetes,  are  not  yet 
completely  controlled  by  electricity,  but  indications 
are  not  wanting  that  in  time  good  results  may  be  ex- 
pected. Already  electricity  is  doing  something  for 
these  conditions.  In  the  field  of  paralytic  conditions 
there  are  certain  strict  limitations  to  the  utility  of 
electrical  treatment,  and  it  is  here  that  electricity 
has  lost  credit  quite  undeservedly.  When  paralysis 
is  due  to  an  obstructive  or  destructive  process  in  the 
brain  or  the  spinal  cord,  or  when  it  is  due  to  pro- 
gressive degeneration  in  the  quality  of  those  parts, 
then  electricity  is  powerless  to  help.  So,  too,  when 
paralysis  is  due  to  a  breach  of  continuity  in  a  nerve- 
trunk,  electricity  can  do  nothing  until  the  surgeon 
has  intervened  and  re-united  the  severed  ends.  In 
the  latter  class  of  cases  electricity  comes  in  quite 
properly  afterwards  to  promote  the  recovery  of  func- 
tions which  had  fallen  into  abeyance  ;  in  the  former 
the  surgeon  cannot  help,  neither  can  electricity. 
Therefore  it  is  very  important  to  insist  that  in 
paralysis  there  are  cases  suitable  for  electricity  and 
cases  which  are  unsuitable.  Happily  the  number 
of  those  which  are  greatly  benefited  by  electricity  is 
a  considerable  one.  To  treat  such  diseases  as  spinal 
sclerosis,  tabes  dorsalis,  progressive  muscular  atro- 
phy, and  so  forth,  is  pure  waste  of  time  in  the  present 
position  of  our  knowledge  of  electro-therapeutics. 
Treatment  by  electricity  must  be  jealously  reserved 
for  such  conditions  as  have  been  found  to  derive 
benefit  from  it  :  for  example,  infantile  paralysis  (so  far 
as  there  may  remain  some  living  ganglion-cells  in  the 
nucleus  of  the  muscle)  and  all  forms  of  peripheral 
neuritis,  whether  due  to  injury  or  disease,  whether 
the  symptoms  be  pain  or  paralysis,  for  these  diseases 
respond  admirably  to  electricity  when  properly 
applied. 

Again  the  large  field  of  general  electrisation  for  all 
kinds  of  nutritive  failure  and  disorder  needs  much 
more  study,  and  has  been  greatly  neglected  through 
the  prominence  given  to  localised  electrisation  since 
the  time  of  Duchenne.  The  treatment  of  joint-affec- 
tions and  of  skin-diseases  presents  also  fields  for  study 
which  are  hardly  yet  opened  up,  largely  through  the 
mistaken  idea  that  electricity  is  useful  only  in  nervous 
disorders  :  an  idea  which  has  led  to  an  enormous 
waste  of  time  and  energy  upon  such  unpromising 
subjects  as  degenerative  diseases  of  the  brain  and 
spinal  cord.  In  the  localised  application  of  the 
electric  current  to  paralysed  muscles  we  should  bear 
in  mind  the  following  rules  : 

( I )  To  employ  induction-coil  currents  when  simple 
stimulation  is  desired  ;  if  the  muscles  act  readily  to 
coil-currents,  then  these  will  suffice.  If  they  do  not, 
and  the  reaction  of  degeneration  be  present,  it  does 
not  follow  that  only  battery-currents  are  to  be  used. 
The  production  of  a  visible  contraction  is  not  a 


measure  of  the  useful  effect,  and  the  coil  will  be  of 
service  when  it  produces  no  contraction  at  all.  In 
these  cases  it  is  to  be  supplemented  by  battery- 
currents  made  and  broken  by  hand.  The  active 
electrode  is  to  be  moved  over  the  moistened  surface 
of  the  affected  part. 

(2)  To  employ  the  weakest  currents  which  will 
cause  muscular  contraction,  in  order  to  avoid  the 
risk  of  exhausting  a  muscle.  Each  muscle  should 
be  taken  in  turn  and  be  made  to  contract  several 
times  in  succession,  and  when  the  whole  of  the 
paralysed  muscles  have  been  done  seriatim  the 
process  may  be  repeated.  An  application  of  this 
kind  for  ten  minutes  daily  or  every  other  day  is 
usually  sufficient. 

(3)  If  the  paralysis  to  the  will  remain  absolute, 
and  if  the  contractility  of  the  muscles  to  coil-currents 
be  perfect,  we  do  no  good  by  long-continued 
electrical  treatment.  This  condition  is  often  met 
with  in  hemiplegia.  The  patient  is  absolutely 
helpless  on  one  side,  although  the  paralysed  muscles 
are  in  no  degree  wasted,  and  their  irritability  remains 
normal.  Treatment  for  a  few  weeks  is  useful  in 
such  cases,  and  acts  by  the  effect  upon  the  brain  of 
the  peripheral  stimulus,  promoting  the  return  of 
power  in  the  parts  which  though  not  destroyed  are 
functionally  impaired. 

(4)  If  the  irritability  to  both  forms  of  current  has 
completely  disappeared,  we  are  not  justified  in 
persevering  too  long,  or  in  holding  out  delusive 
hopes  to  the  patient.  Total  loss  of  all  reactions  in 
a  muscle  is  not  very  commonly  met  with  except  in 
old-standing  cases  of  muscular  atrophy,  infantile 
paralysis,  and  severe  injury  (destruction)  of  nerve- . 
trunks.  (For  the  treatment  of  special  forms  of 
paralysis  by  electricity,  the  reader  is  referred  to  the 
appropriate  sections  of  this  work. ) 

(/;)  III  painful  affections. — The  power  of  elec- 
tricity to  relieve  pain  is  very  great.  The  effect  is 
often  temporary  at  first,  but  after  a  few  repetitions  of 
the  treatment  the  relief  becomes  permanent.  In  the 
treatment  of  painful  affections  electricity  may  act 
by  counter-irritating  effects  simply,  as  is  perhaps  the 
case  when  the  induction-coil  currents  are  used, 
but  this  is  not  the  only  way  nor  is  it  the  chief  way 
m  which  pain  can  be  relieved  by  electricity.  Often- 
times electricity  will  give  relief  to  neuralgic  pains 
when  treatment  by  drugs  has  failed,  and  in  such 
cases  we  may  suppose  that  it  acts  by  a  direct  action 
on  the  nerves  themselves.  Both  the  electrostatic 
methods  and  those  by  electric  currents  are  employed 
for  the  relief  of  pain,  but  the  battery-current  will  be 
found  the  most  generally  useful.  Some  writers  insist 
that  the  anode  (positive  pole)  shall  be  applied  to  the 
painful  spot,  but  as  a  rule  there  is  but  little  difference 
between  the  actions  of  the  two  poles.  The  effects 
of  battery-currents  deserve  to  be  tried  in  every  case 
of  troublesome  neuralgia,  and  in  cases  of  neuritis 
with  pain,  as  for  example  in  sciatica,  in  circumflex- 
neuralgia,  and  in  brachial  neuritis.  Myalgic  pains 
may  be  treated  in  the  same  way,  and  for  these 
electrostatic  treatment  with  sparks  applied  to  the 
affected  regions  often  acts  well  and  rapidly. 

In  the  treatment  of  spasmodic  diseases,  electricity 
is  of  limited  utility. 

In  addition  to  the  treatment  of  diseases  of  the 
nervous  system  electricity  has  been  found  useful  in 
other  disorders. 

It  has  been  employed  with  success  in  various  skin- 
diseases.  Rheumatic  and  gouty  joints  are  benefited 
by  the  battery-current  applied  to  the  affected  parts 
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either  by  means  of  pad-electrodes,  or  through  the 
medium  of  a  local  electric  bath,  and  the  same  treat- 
ment is  of  considerable  value  for  the  freeing  of  joints 
which  have  become  stifi'ened  by  fibrous  tissue  as  a 
result  of  past  inflammation  in  or  around  them. 
Many  of  these  phenomena  depend  probably  upon 
vaso-motor  changes  produced  by  the  batter3'-current, 
and  it  is  probable  that  the  efl'ect  of  electricity  in  the 
relief  of  pain  is  to  a  certain  extent  dependent  upon 
vaso-motor  stimulation.  There  is  scarcely  a  disease, 
from  epilepsy  to  chilblains,  in  which  it  has  not  been 
alleged  that  electricity  has  been  of  use,  but  when 
judged  by  the  test  of  practical  utility  electricity  must 
be  limited  in  its  employment  to  those  disorders  in 
which  its  curative  effects  are  at  once  more  certain 
and  more  prompt  than  are  those  of  other  less  trouble- 
some modes  of  treatment.  In  obstetric  medicine 
the  induction-coil  has  been  usefully  employed  for 
the  arrest  of  post-partuin  hcEmorrhage,  and  it  has 
been  largely  practised  for  the  treatment  of  uterine 
fibroids.  Though  useful  in  that  condition  it  is  not 
able  to  compete  with  more  direct  surgical  methods, 
and  has  therefore  not  established  itself  as  a  recognised 
mode  of  treatment  for  fibro-myoma,  at  least  in  this 
country. 

The  chemical  and  thermal  effects  of  galvanism  are 
largely  employed  both  in  surgery  and  in  medicine. 
Its  thermal  effect  has  been  used  for  the  heating  of 
cauteries  ;  and  cauteries  so  heated  have  very  obvious 
advantages  over  all  other  forms.  The  chemical 
efl'ect  of  the  negative  pole  has  been  used  as  a  caustic 
for  the  destruction  of  tissues  and  tumours,  particu- 
larly for  nrevi  and  in  cosmetic  surgery,  for  removing 
moles,  superfluous  hairs,  and  other  small  blemishes. 

The  general  adoption  of  electric  light  in  private 
houses  has  led  to  a  considerable  extension  of  the  use 
of  electricity  by  medical  men.  Most  surgeons  now 
use  their  electric-light  mains  for  cautery  and  lighting 
instruments.  Dental  drills,  saws  &c.  also  are  driven 
by  electric  motors  operated  in  the  same  way.  The 
direct  application  of  the  current  of  the  main  to  the 
treatment  of  patients  has  given  practitioners  a  new 
form  of  alternate  current,  called  the  sinusoidal 
current,  which  has  decided  advantages  over  the 
currents  of  the  induction-coil,  though  not  greatly 
differing  from  them  in  character.  It  is  hardly 
necessary  to  add  that  before  attempting  to  treat 
patients  by  applying  to  them  the  currents  of  electric 
lighting  circuits  there  are  certain  elementary  pre- 
cautions to  be  taken  in  the  way  of  regulating  and 
reducing  their  strength  from  the  lOO  or  200  volts  of 
the  lighting  supply  to  the  much  lower  pressures  which 
are  needed  in  electro-therapeutics. 

G.  V.  POORE. 

Lewis  Jones. 

ELEPHANTIASIS  ARABUM  (e'Aecpas,  an 
elephant).  Filariasis. 

ELSTER,  in  Saxony.— Alkaline  sulphated 
and  chalybeate  waters.    Sec  Mineral  Waters. 

EMACIATION  (einacio,  I  make  lean).— Wasting 
or  loss  of  flesh.  The  term  is  applied  both  to  the 
process  of  wasting  and  to  the  condition  that  results 
therefrom.  See  Atrophy  ;  and  ATROrHY, 
General. 

EMBOLISM  (%i).P>o\ov,  a  plug).— Synon.  :  Fr. 
Embolic  ;  Ger.  Embolic. 

Definition. — The  mechanical  lodgment  in  a 
vessel   of  some  material,  foreign  to  the  normal 


blood,  which  has  been  carried  along  in  the  course 
of  the  circulation. 

Nature  of  emboli. — Emboli  usually  consist  of 
portions  of  detached  thrombus,  i.e.  of  fibrinous 
clot  which  has  been  deposited  in  a  vein  or  on 
the  heart-valves.  Softening  thrombi  are  specially 
liable  to  become  detached  and  be  carried  away.  Less 
commonly  other  solid  substances  are  carried  along 
by  the  blood-stream, — fragments  of  heart-valves 
in  infective  endocarditis,  pieces  of  tumours  which 
have  involved  blood-vessels,  liver-cells  after  trau- 
matic injury,  or  even  parasites.  An  embolus  is  not 
necessarily  solid  ;  fat,  which  is  fluid  at  the  body- 
temperature,  may  gain  access  to  the  circulation  and 
lodge  in  the  capillaries.  The  same  is  true  of  air. 
Emboli  may  also  consist  of  minute  bacterial  masses. 

Situation. — Foreign  materials  can  onh'  travel  in 
the  direction  of  the  blood-stream,  and  can  only  be 
arrested  in  passing  from  a  larger  to  a  smaller 
vessel.  Hence  arteries  and  capillaries  are  the 
common  sites  of  embolism  ;  the  only  vein  in  which 
the  needful  conditions  occur  is  the  portal.  The 
bifurcations  of  arteries  offer  special  facilities  for  the 
arrest  of  emboli.  The  point  at  which  a  foreign 
mass  lodges  evidently  depends  upon  its  size  : 
minute  particles  can  be  arrested  only  in  the 
narrowest  capillaries.  A  contorted  cast  of  a  vein 
may,  however,  block  an  artery  of  wider  lumen  than 
the  vessel  in  which  it  originated.  The  source  of 
an  embolus  is  to  be  found  by  following  back  the 
blood-stream.  Pulmonary  emboli  almost  invariably 
arise  from  thrombi  in  the  right  heart  or  the  sj'stemic 
veins  {see  Lungs,  Hsemorrhage  into).  In  the 
systemic  arteries  and  capillaries  the)'  arise  from 
clots  in  the  left  heart.  Nevertheless,  foreign 
particles  may  be  so  minute  as  to  pass  some  capil- 
laries. A  septic  fragment  from  a  clot  in  a  systemic 
vein  may  cause  a  metastatic  abscess  elsewhere  than 
in  the  lung  :  epithelioma  of  the  tongue  may  give 
rise  to  a  secondary  focus  in  the  liver. 

The  term  '  recurrent '  embolism  is  applied  to 
successive  blockages  in  the  same  arterial  area.  An 
embolus,  lodging  at  a  point  of  bifurcation,  may  be 
broken  up  by  the  force  of  the  current,  and  its 
fragments  lodge  further  on  ;  or  small  emboli  may 
be  followed  by  a  larger  one  in  the  same  district. 
'  Paradoxical '  or  '  crossed  '  embolism  means  the 
lodgment  in  a  systemic  artery  of  an  embolus  which 
has  had  its  origin  in  a  systemic  vein  or  in  the  right 
heart,  the  pulmonary  system  having  been  short- 
circuited.  Such  cases  are  very  rare :  a  patent 
foramen  ovale  has  been  present  in  the  best  authen- 
ticated instances.  '  Retrograde '  embolism  means 
the  transport  of  the  embolus  in  a  direction  contrary 
to  that  of  the  normal  current.  It  is  a  very  rare 
occurrence,  possible  in  veins  only,  and  apparently 
due  to  temporary  reflux  of  blood  under  special 
conditions. 

Morbid  Anatomy. — The  embolus  may  not  at  first 
totally  block  the  passage  of  blood.  But  even  so, 
complete  obstruction  is  usually  soon  produced  by 
the  consecutive  thrombosis  which  occurs  around  it 
and  which  tends  to  spread  back  to  the  nearest 
arterial  branch.  In  a  recent  case  the  embolic^  mass 
is  easily  recognisable,  post  mortem,  by  its  obviously 
foreign  characters  and  by  the  absence  of  any 
organic  connection  with  the  vessel-wall.  Structural 
identity  with  its  source,  where  this  is  traceable,  can 
usually  be  established  by  microscopical  examination. 
Where  a  longer  period  has  elapsed  before  death, 
the  recognition  of  the  embolus  is  less  easy,  but  a 
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longitudinal  section  of  the  blocked  vessel  may 
reveal  the  foreign  mass  embedded  in  more  recent 
local  thrombus.  At  times  the  diagnosis  between 
thrombosis  and  embolism  may  be  altogether  oljscured 
by  the  secondary  changes. 

Efft'cts  of  Embolism. — These  vary  with  the 
character  of  the  embolus,  as  well  as  with  its  seat.  If 
aseptic  and  non-irritating,  the  results  are  due  solely 
to  the  mechanical  block  of  the  blood-stream  ;  if 
septic  and  irritant,  special  local  lesions  will  be 
superadded. 

Aseptic  or  '  Itland'  embolism  is  the  commoner 
form.  The  larger  the  vessel  obstructed,  the  more 
serious,  as  a  rule,  are  the  results.  The  important 
factor  is  the  readiness  with  which  a  collateral 
circulation  can  be  established.  Obstruction  of  the 
radial  artery  is  less  serious  than  that  of  many  a 
smaller  vessel,  Ijecause  of  its  free  communication 
with  the  ulnar.  Terminal  or  end-arteries  are  those 
devoid  of  arterial  anastomoses  ;  the  territories  which 
they  supply  have  only  capillary  communications 
with  adjacent  areas  :  embolic  obstruction  of  such 
arteries  has  grave  results.  Capillary  embolism, 
unless  multiple  and  widespread,  is  of  little  import- 
ance when  aseptic. 

When  an  artery  is  plugged,  the  current  on  the 
proximal  side,  back  to  the  nearest  collateral  branch, 
is  feeble  or  absent  according  to  the  degree  of 
obstruction  ;  the  channel  soon  shrinks,  and  is  more 
or  less  closed  by  consecutive  thrombosis.  The 
diverted  blood  seeks  other  channels.  The  principle 
upon  which  a  collateral  circulation  is  established, 
whether  the  obstruction  depend  on  embolism  or 
other  cause,  was  first  enunciated  by  von  Reckling- 
hausen. Certain  of  the  branches  of  the  blocked  vessel, 
arising  on  the  proximal  side  of  the  obstruction, 
almost  always  supply  capillary  areas  contiguous  with 
that  from  which  the  blood  has  been  cut  off.  Such 
branches  have  at  their  disposal,  at  least  by  capillary 
anastomosis,  the  capillaries  of  the  anxmic  area,  as 
well  as  their  own.  The  resistance  in  them  is  lowered, 
and  the  current-rate  increases  ;  the  blood,  in  short, 
follows  the  line  of  least  resistance,  and  the  size, 
and  ultimately  the  structure,  of  the  vessels  which 
transmit  it  are  modified  in  accordance  with  the 
volume  and  velocity  of  the  stream.  The  effect  of 
the  original  arterial  block  is  thus  counteracted  by 
a  rearrangement  of  the  vessels.  Such  permanent 
compensation  takes  time,  and  the  more  strictly 
'terminal  '  the  artery  obstructed,  the  more  diflicult 
is  the  compensation. 

Deprivation  of  blood,  unremedied,  leads  to  tissue- 
death,  and  different  tissues  vary  widely  in  their 
tolerance  of  such  deprivation.  Even  temporary 
anemia  impairs  functional  activity,  and  if  the 
affected  organ  be  a  vital  one  death  may  result. 
Embolism  of  a  coronary  artery,  or  even  of  one  of 
its  main  branches,  may  thus  cause  sudden  death 
[see  Myomalacia).  Some  of  the  very  highly 
specialised  tissue-elements,  for  example,  nerve-cells 
or  renal  epithelium,  are  so  sensitive  that  they  perish 
before  the  blood-supply  can  be  restored  {see 
Brain,  Vessels  of.  Diseases  of).  This  is  not 
necessarily  the  case  with  the  more  lowly  special- 
ised connective  tissues,  whence  embolism  may 
lead  to  the  phenomenon  of  'partial  necrosis,'  i.e. 
death  of  the  specialised,  with  survival  and  prolifera- 
tion of  the  unspecialised  tissue-elements  :  thus 
obstruction  of  a  small  branch  of  a  coronary  artery 
may  lead  to  the  formation  of  a  fibroid  patch  in  the 
heart.    In  some  tissues,  such  as  skin,  bone,  and 


voluntary  muscle,  local  death  seems  never  to  occur, 
partly  because  these  tissues  are  not  very  sensitive, 
and  partly  because  their  arteries  are  not  terminal. 

If,  as  is  commonly  the  case  with  terminal  arteries, 
the  anpemia  resultmg  irom  embolic  obstruction 
cannot  be  remedied  in  time  to  prevent  the  death  of 
the  tissues  supplied,  the  resulting  phenomena  never- 
theless vary  in  difi'erent  situations. 

( I )  If  the  dead  area  be  a  superficial  one,  exposed 
to  the  action  of  putrefactive  bacteria,  gangrene  may 
result,  as  after  embolism  of  the  main  artery  of  a 
limb.  (2)  If  the  dead  area  be  surrounded  by  living 
tissue,  the  process  known  as  'coagulation-necrosis' 
is  apt  to  occur  :  fibrin  is  deposited  from  the  lymph 
bathing  the  tissues,  probably  owing  to  the  liberation 
of  nucleo-proteid  from  the  dead  cells.  The  latter 
further  swell  up  by  imbibition  of  fluid,  compressing 
the  blood-vessels,  and  thus  arises  the  pale  or  anceinic 
infarct  commonly  seen  in  embolism  of  the  kidney — 
a  firm,  pale  yellow,  bloodless  area,  usually  sur- 
rounded by  a  zone  of  congestion,  and  commonly 
wedge-shaped,  from  the  mode  of  arterial  distrilni- 
tii>n.  (3)  In  other  cases  no  such  coagulation  occurs, 
and  the  dead  tissue  becomes  more  fluid  than  natural, 
as  in  embolic  softening  of  the  brain.  (4)  Lastly,  in 
certain  situations,  notably  in  the  lung,  spleen,  and 
intestine,  hemorrhage  may  be  added  to  the  pheno- 
mena of  local  death,  giving  rise  to  hicmorrhagic  in- 
farction. The  mechanism  by  which  this  occurs  is 
as  follows  :  the  capillary  blood-pressure  in  the  terri- 
tory of  the  blocked  artery  falls  far  below  that  in  the 
adjacent  areas  ;  hence  blood  tends  to  pass  into  this 
territory  from  elsewhere,  and  it  becomes  much 
engorged,  since  there  is  not  sufficient  vis  a  tergo 
to  propel  it  onwards  into  the  veins.  Cohnheim 
taught  that  the  engorgement  depended  on  reflux  of 
blood  from  the  veins.  Litten  brought  forward 
experimental  evidence  against  this  view,  and  pro- 
pounded the  theory,  now  usually  accepted,  that  the 
engorgement  depends  on  afflux  from  collateral 
channels,  through  arterial  or,  more  usually,  capillary 
anastomoses.  Something  more  than  mere  engorge- 
ment, however,  occurs  in  hemorrhagic  infarction. 
The  nutritional  damage  to  the  capillary  walls  renders 
them  abnormally  permeable,  and  a  copious  diapedesis 
of  corpuscles  takes  place  from  the  engorged  vessels. 
Coagulation  occurs,  and  a  firm,  dark-red,  wedge- 
shaped  mass  is  produced — the  hemorrhagic  infarct 
— and  this  may  be  ultimately  decolourised,  as  in 
the  spleen.  In  any  case,  if  the  patient  survive,  the 
infarct,  whether  amemic  or  hemorrhagic,  tends  to 
undergo  molecular  disintegration  and  to  be  ultimately 
absorbed,  leaving  only  a  fibrous  scar  to  mark 
its  site — for  the  dead  tissue  excites  around  it  a  re- 
active fibrosis  ;  calcification  may  occur  in  its  remains. 

Septic  Embolism  is  a  much  more  serious  condition 
than  bland  embolism,  for  it  produces  all  the  mechani- 
cal effects  of  the  latter,  with,  in  addition,  the  local 
mischief  wrought  by  the  conveyed  bacteria  ;  these 
act,  moreover,  at  a  special  advantage  in  a  damaged 
area.  The  special  local  eff'ects  of  the  action  of  septic 
organisms  in  an  embolus  may  be  classed  under  three 
headings.  { i )  They  may  excite  inflammatory  soften- 
ing in  the  wall  of  the  blocked  artery,  and  cause  it  to 
yield  under  the  blood-pressure,  forming  an  aneurysm. 
Such  aneurysms  are  occasionally  seen  in  infective 
endocarditis.  (2)  The  softened  wall  may  give  way 
without  any  preliminary  bulging,  leading  to  local 
hemorrhage.  The  subjects  of  infective  endocarditis 
die,  not  uncommonly,  of  cerebral  hemorrhages  thus 
produced.    The  cutaneous  petechie  and  the  retinal 
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hpemorrhages  often  seen  in  septicemia  are  examples 
of  a  similar  process  on  a  smaller  scale.  (3)  Local  sup- 
puration may  be  set  up  where  pyogenic  organisms 
are  conveyed  by  an  embolus.  Thus  arise  metastatic 
abscesses  in  the  lungs  in  septic  thrombosis  of  cerebral 
sinuses  or  other  veins,  and  the  visceral  abscesses 
seen  in  pyaemia  or  infective  endocarditis.  See 
Heart,  Diseases  of. 

Fat-Embolism  is  chiefly  met  with  in  the  lung.  It 
occurs  after  fracture  of  bones  or  traumatic  injury  of 
other  tissues  rich  in  fat.  It  is  easily  recognisable 
under  the  microscope  if  the  lung  be  examined  in  the 
firesh  condition,  the  refractile  oil-globules  being  con- 
spicuous objects  in  the  pulmonary  capillaries.  In 
sections  of  the  hardened  lung  staining  with  osmic 
acid  renders  them  more  conspicuous.  It  is  probable 
that  exaggerated  importance  has  been  attached  to 
the  condition.  An  aseptic  oil-globule  has  almost  no 
irritating  properties,  and  it  has  been  found  by 
experimentally  injecting  oil  into  the  vessels  of  animals 
that  symptoms  are  frequently  absent  even  though 
embolism  is  extensive.  It  is  probably  a  very  rare 
cause  of  death  in  man,  though  its  occurrence  is  not 
uncommon.  Septic  fat-embolism  is  naturally  a  very 
serious  and  fortunately  a  rare  occurrence. 

Air-EinboUsm. — The  entry  of  any  considerable 
amount  of  air  into  a  vein  leads  to  speedy  death,  and 
the  danger  of  this  mishap  is  well  recognised  by 
surgeons  in  operations  exposing  the  great  veins. 
Should  it  occur,  vascular  obstruction  by  air-bubbles 
may  undoubtedly  be  found  post  mortem — a  true  air- 
embolism.  Yet  the  chief  danger  does  not  lie  in 
this,  but  in  the  beating  up  of  the  mixture  of  air  and 
blood  into  a  froth  upon  which  the  right  heart  con- 
tracts ineffectively,  whereby  the  circulation  is  brought 
to  a  stop.  In  cases  which  do  not  end  fatally  the  air 
is  soon  reabsorbed. 

Treatment. — Little  can  be  said  on  the  treatment 
of  embolism,  for  the  condition  itself  is  irremediable 
by  treatment.  In  the  presence  of  any  lesion  liable 
to  produce  it,  such  as  venous  thrombosis,  it  is  of  the 
first  importance  to  adopt  such  measures  as  will  pre- 
vent its  occurrence — the  chief  of  which  is  perfect 
rest  till  sufficient  time  has  elapsed  for  the  organisa- 
tion of  the  thrombus.  Should  it  occur,  all  that  can 
be  done  is  to  place  the  patient  under  the  best  con- 
ditions for  the  establishment  of  a  collateral  circula- 
tion. Threatened  gangrene  of  a  limb  may  be  averted 
by  rest  and  an  elevated  posture.  The  patient's 
strength  must  be  supported  by  suitable  food  and 
stimulation  in  the  hope  that  time  may  be  gained  for 
natural  processes  of  compensation. 

F.  W.  Andrewes. 

EMESIS  (ejUcoi,  I  vomit). — A  synonym  for 
vomiting.    See  Vomiting. 

EMETICS  (e'lueo,  I  vomit).— Synon.  :  Fr. 
Emetiqiies  ;  Ger.  Brechmittel. 

Deeinition. — Agents  that  produce  vomiting. 

Enumeration. — Copious  draughts  of  Lukewarm 
Water,  Mustard,  Sulphate  of  Zinc,  Sulphate  of 
Copper,  Carbonate  of  Ammonium,  Common  Salt, 
Alum,  Chamomile,  Tartar  Emetic,  Ipecacuanha, 
and  Apomorphine. 

Action. — The  act  of  vomiting  consists  in  the 
simultaneous  spasmodic  contraction  of  the  diaphragm 
and  abdominal  muscles,  and  relaxation  of  the 
cardiac  orifice  of  the  stomach,  so  that  its  contents 
are  expelled.    When  the  diaphragm  and  abdominal 


muscles  contract,  but  the  cardiac  orifice  remains 
closed,  so  that  the  contents  of  the  stomach  cannot 
escape,  the  expulsive  efforts  are  termed  retelling. 
The  nervous  centre  which  regulates  these  movements 
is  situated  in  the  medulla  oblongata  ;  and  it  may  be 
excited  either  directly  by  the  action  upon  it  of  drugs 
carried  to  it  by  the  blood,  or  reflexly  by  irritation 
of  various  nerves.  The  drugs  that  act  directly  upon 
it  have  the  same  action,  whether  they  are  introduced 
immediately  into  the  circulation  or  [absorbed  by  the 
stomach.  They  may  thus  produce  vomiting  and 
evacuation  of  the  stomach  without  being  taken  into 
the  stomach  at  all,  and  on  this  account  they  are 
termed  indirect  emetics,  although  they  act  directly 
upon  the  vomiting  centre.  Such  are  ipecacuanha, 
apomorphine,  and  tartar  emetic.  Similarly  the 
drugs  that  excite  it  refiexly  are  still  termed  direct 
emetics,  because  they  are  applied  directly  to  the 
stomach.  Such  are  the  sulphates  of  zinc,  copper, 
and  aluminium  ;  carbonate  of  ammonium  ;  salt  ; 
mustard  ;  and  chamomile  ;  which  irritate  the  nerves 
of  the  stomach.  In  many  cases  the  drugs  which 
excite  vomiting  when  injected  into  the  blood  are 
carried  by  it  to  the  stomach  and  are  eliminated  by 
the  gastric  mucous  membrane.  During  this  process 
they  irritate  the  stomach  as  much  as,  or  more  than, 
if  they  had  been  directly  introduced  into  it. 
Tickling  the  fauces  with  a  feather,  or  with  the 
finger,  also  excites  reflex  vomiting,  and  may  be 
adopted  either  alone,  or  in  order  to  aid  the  action 
of  other  emetics.  The  terms  direct  and  indirect, 
therefore,  as  applied  to  emetics,  relate  to  the 
stomach,  and  not  to  the  centre  for  vomiting. 

Direct  emetics,  as  they  stimulate  the  nerves  of 
the  stomach  only,  have  little  action  except  that 
of  simply  exciting  vomiting.  The  indirect  emetics, 
which  excite  vomiting  by  their  action  on  the 
medulla  oblongata,  act  also  on  other  parts  of  the 
nervous  system,  and  cause  secretion  of  saliva,  secre- 
tion of  mucus  from  the  oesophagus,  stomach,  and 
bronchial  tubes,  and  perspiration.  They  also  cause 
much  nausea,  depression  of  the  circulation,  and  loss 
of  nervous  and  muscular  power.  Further,  the 
vomiting  they  induce  is  more  continuous  and  violent, 
and  often  expels  the  contents  of  the  gall-bladder, 
causing  part  of  the  bile  to  flow  into  the  stomach, 
and  be  thus  evacuated. 

Uses. — Emetics  are  employed  to  remove  the 
contents  of  the  stomach  under  various  circumstances. 
Firstly,  when  the  food  is  causing  irritation,  and  not 
vmdergoing  proper  digestion,  or  when  bile  is  pre- 
sent in  the  stomach,  as,  for  example,  in  dyspep- 
sia or  sick-headache ;  and  in  such  cases  large 
draughts  of  lukewarm  water,  of  mustard  and  water, 
or  of  an  infusion  of  chamomile  are  usually  found 
beneficial.  Secondly,  in  cases  of  poisoning  ;  and 
here  mustard,  sulphate  of  zinc,  and  sulphate  of 
copper  are  best,  as  they  empty  the  stomach  most 
quickly  and  effectually.  Thirdly,  to  cause  expulsion 
from  the  air-passages  of  false  membrane  in  croup  or 
diphtheria,  or  of  secretions  in  bronchitis.  For 
these  purposes  ipecacuanha  is  the  emetic  most 
frequently  chosen  ;  but  if  it  do  not  act  rapidly 
in  croup,  sulphate  of  zinc  or  sulphate  of  copper  may 
be  employed,  or  a  teaspoonful  of  powdered  alum 
and  honey.  In  cases  of  either  croup  or  bronchitis, 
where  there  is  great  depression  of  the  circulation, 
carbonate  of  ammonium  may  be  used  with  ad- 
vantage, as  it  not  only  causes  vomiting,  but  at 
the  same  time  stimulates  the  circulation. 

Caution  should  be  exercised  when  giving  emetics 
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U>  old  people  with  atheromatous  arteries,  to  persons 
suffering  from  hernia,  and  to  pregnant  women.' 

Lauder  Brunton. 

EMMENAGOGUES  (iixixi]va,  the  menses  ;  and 
ayw,  I  nmve  or  expel). 

Definition. — Remedial  agents  to  promote  the 
menstrual  flux. 

Action. — The  absence  or  decreased  amount 
of  the  menstrual  flow  arises  from  very  varied 
causes.  It  may  depend  upon  aniemia,  plethora,  or 
some  other  blood-condition,  or  may  be  due  to  local 
disorders  of  the  generative  organs.  Emmenagogues 
which  act  by  altering  the  quantity  or  quality  of  the 
blood,  or  Ijy  giving  tone  to  the  nervous  system,  or  by 
stimulating  organs  adjacent  to  the  uterus,  are  known 
as  indirect  emmenagogues.  Agents  which  stimulate 
the  mucous  membrane  of  the  uterus  are  known  as 
direct  emmenagogues,  but  it  must  be  remembered 
that  some  '  indirect  '  emmenagogues  also  exert  a 
'  direct '  action. 

Many  of  the  direct  emmenagogues,  when  their 
action  is  pushed,  cause  powerful  contraction  of  the 
uterus,  leading  to  abortion,  and  are  called  ecbolics. 
Among  these  is  ergot,  the  mode  of  action  of  which 
appears  to  be  finally  determined  by  Hemmeter,  who 
has  shown  that  after  section  of  the  spinal  cord  ergot 
failed  to  produce  any  uterine  contraction,  even 
though  its  fibres  were  still  readily  excitable  by  the 
injection  of  ammonia  into  the  uterine  veins. 

Enumeration. — Indirect  emmenagogues  in- 
clude iron,  strychnine,  and  other  tonics,  myrrh, 
warm  hip-baths,  leeches,  and  some  purgatives  such 
as  aloes.  Aloes  probably  stimulates  the  uterine 
mucous  membrane  as  well  as  the  large  intestine. 

The  direct  emmenagogues  are  savin,  rue,  can- 
tharides,  guaiacum,  apiol,  quinine,  ergot,  digitalis, 
tanacetin,  pennyroyal,  and  the  root  of  Gossypium 
herbaceum,  possibly  also  permanganate  of  potas- 
sium. Of  these  drugs  savin  has  a  powerful  action 
on  the  uterus.  Its  use  is  accompanied  by  grave 
dangers  from  its  action  on  the  nervous  system.  Rue 
acts  similarly  but  less  violently  ;  myrrh  is  generally 
lielieved  to  exert  more  indirect  than  direct  action  ; 
cantharides  is  a  decided  uterine  stimulant.  The 
action  of  permanganate  of  potassium  is  marked  in 
some  cases,  though  it  does  not  appear  to  be  an 
abortifacient. 

Uses. — Checked  or  retarded  menstruation 
resulting  from  antemia  or  general  debility  usually 
yields  to  indirect  emmenagogues.  If,  however,  the 
case  prove  more  obstinate,  one  or  more  of  the 
direct  emmenagogues  will  often  restore  the  suspended 
function.  Should  these  fail,  some  mechanical  im- 
pediment probably  exists,  or  some  altered  physical 
condition  of  the  uterus  which  no  drugs  can  rectify. 

Sidney  Phillips. 

EMOLLIENTS  [emoUio,  I  soften).— Synon.  : 
I'r.  EmoUieiits  ;  Ger.  Eriveicliende  Mittel. 

Definition. — Substances  that  soften  and  relax 
the  parts  to  which  they  are  applied. 

Enumerat  on. — The  principal  emollient  appli- 
cations are  : — Warm  water.  Steam,  Poultices  made 
of  substances  which  retain  heat  and  moisture,  for 
example,  crushed  linseed,  bread,  bran,  flour,  oat- 
meal, and  figs  ;  Fatty  substances,  as  linseed,  olive, 
almond,  and  neat's-foot  oil,  lard,  and  suet  ;  Sperma- 
ceti, Wax  ;  Soap  Liniment  and  other  liniments  ; 
Glycerin  ;  Paraffin  ;  and  Wool-Fat.  To  these  may 
be   added   such  substances  as  do    not  properly 


relax  the  tissues,  but  protect  the  surface  from  irrita- 
tion, such  as  White  of  Egg,  Gelatine,  Isinglass, 
Collodion,  and  Cotton-wool. 

Action. — Emollients  relieve  the  tension  and 
pain  of  inflamed  parts  by  their  action  both  upon 
the  blood-vessels  and  upon  the  tissues  themselves. 
They  cause  all  the  contractile  tissues  to  relax  and 
dilate,  and  thus,  lessening  pressure  upon  the^nerves  of 
the  part,  they  relieve  pain.  They  soften  superficial 
parts  by  suppyling  them  with  either  fat  or  moisture, 
and  by  increasing  the  supply  of  blood.  In  this 
way  they  prevent  the  skin  from  cracking  after 
exposure  to  cold. 

Uses. — Fatty  emollients  are  used  to  prevent  the 
skin  or  mucous  membranes  from  cracking  ;  to 
prevent  irritation  or  ulceration  between  parts  con- 
stantly in  contact,  as  on  the  limbs  of  children  near 
the  joints  ;  to  prevent  bed-sores  ;  to  aid  the  healing 
of  blisters  ;  or  in  skin-diseases,  such  as  eczema. 
They  are  also  used,  especially  in  the  form  of  lini- 
mentum  calcis,  as  applications  in  burns  and  scalds, 
for  which  purpose  such  substances  as  cotton-wool 
are  likewise  frequently  employed.  Mucilaginous 
substances  are  useful,  when  swallowed,  to  relieve 
pain  and  irritation  in  the  throat,  and  to  lessen  irri- 
table cough  ;  and  such  substances  as  figs  are 
employed  to  protect  the  intestines  from  injury  by 
hard  and  pointed  substances  which  have  been 
swallowed.  Warmth  and  moisture  are  applied  in 
the  form  of  antiseptic  fomentations  to  the  surface  in 
pustules,  boils,  carbuncles,  and  deep-seated  inflam- 
mation of  the  limbs,  and  in  inflammation  of  the 
internal  organs  (see  Poultice).  When  the  cuticle 
is  lost  they  form  a  protective  covering,  under  which 
the  skin  may  heal,  preventing  the  injurious  con- 
sequences of  friction  from  without.  In  the  form  of 
vapour  they  are  useful  in  inflannnation  of  the  air- 
passages.  See  Inhalations,  Therapeutic  Uses  of 
Lauder  Brunton. 

EMPHYSEMA    OF    LUNGS.— 5^-  Lungs, 

Emphysema  (if 

EMPHYSEMA,  SUBCUTANEOUS  (eV,  in; 
and  (pvaa,  wind). — Synon.:  Fr.  Eiiipliys'eme  ;  Ger. 
Einpliysein  ;  IViiidgesc/iwiilst. 

Definition. — Empliysema  denotes  a  distension 
of  the  areolar  tissue  of  the  body  with  air  or  other 
gases.  It  is  called  surgical,  cellular,  or  subcutaneous, 
to  distinguish  it  from  vesicular  emphysema  of  the 
lungs. 

Pathology. — Subcutaneous  emphysema  is  due 
to  two  causes  :  ( l )  an  abnormal  communication 
between  an  air-containing  cavity  and  the  areolar 
tissue  ;  and  (2)  the  formation  of  gas  as  a  result  of 
bacterial  activity.  The  first  cause  is  common,  the 
second  is  rarely  seen. 

The  most  familiar  example  of  the  first  cause  is  the 
fracture  of  a  rib  together  with  a  simultaneous  wound 
of  the  corresponding  lung,  or  a  punctured  wound  of 
the  chest-wall,  oblique  in  direction  and  traversing 
the  tissues  in  such  a  way  that  the  openings  in  the 
skin  and  pleura  do  not  correspond.  If  the  wound 
be  closed  so  that  air  is  unable  to  escape  externally, 
it  distends  the  subcutaneous  tissue. 

The  mechanism  of  emphysema  in  the  case  of  a 
wound  of  the  lung  either  by  a  fractured  rib  or  a  stab 
is  as  follows  : — as  the  chest-wall  expands  in  inspira- 
tion, air  escapes  into  the  pleural  cavity.  In  expira- 
tion, when  the  chest-wall  collapses,  air  is  unable  to 
re-enter  the  lung  from  the  pleural  cavity  on  account 
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of  the  elastic  recoil  of  the  lung-tissue  and  its  increased 
density.  Air  is  therefore  forced  through  the 
aperture  in  the  parietal  pleura  into  the  subcutaneous 
tissue.  With  each  successive  respiratory  movement 
more  air  is  forced  into  the  areolar  tissue  until  the 
distension  may  affect  the  whole  surface  of  the  body. 
Pneumothorax  is  absent  in  most  cases,  either  because 
the  escape  of  air  from  the  lung  is  limited  or  because 
the  visceral  and  parietal  layers  of  the  pleura  are 
adherent.  Emphysema  may  also  be  due  to  disease 
of  the  lung  such  as  rupture  of  a  vomica  or  the 
bursting  of  a  pulmonary  abscess  after  the  pleural 
layers  have  become  adherent.  A  dangerous  variety 
of  emphysema  is  sub-pleural  rupture  of  some  of  the 
air-vesicles  during  a  violent  expiratory  effort.  This 
is  called  inter-lobiilar  emphysema,  for  the  air  escapes 
into  the  connective  tissue  of  the  lung,  makes  its  way 
thence  into  the  mediastina  and  the  root  of  the  neck. 
Other  causes  of  emphysema  in  connection  with  the 
respiratory  apparatus  are  fracture  of  the  hyoid  bone 
and  of  the  laryngeal  cartilages,  wound  of  the  larynx 
as  in  intubation,  wound  of  the  trachea  as  in  '  cut- 
throat,' ulceration  of  the  larynx,  trachea,  or  bronchi. 
.Fractures  of  the  base  of  the  skull  involving  the  roof 
of  the  nose  and  the  frontal,  ethmoidal,  and  sphenoidal 
sinuses  are  complicated  by  emphysema,  particularly 
in  the  orbit  and  the  forehead.  A  fracture  of  the 
middle  fossa  of  the  skull  passing  across  the  tympanic 
cavity  or  involving  the  mastoid  cells  causes  emphy- 
sema of  the  neck,  and  a  fracture  of  the  antrum  gives 
rise  to  localised  emphysema  of  the  face.  In  injuries 
and  diseases  of  the  alimentary  tract,  e.g.  after 
«sophagotomy  or  after  perforation  of  the  wsophagus, 
the  third  part  of  the  duodenum,  the  posterior  part 
of  the  caecum  or  the  rectum,  air  extravasates  into  the 
neighbouring  connective  tissue  and  thence  into  the 
areolar  tissue  beneath  the  skin. 

Gas  in  the  subcutaneous  tissue  not  due  to  emphy- 
sema in  the  ordinary  acceptation  of  the  term  is 
traceable  to  the  action  of  bacteria.  Prominent 
among  those  is  the  bacillus  of  malignant  oedema 
which  is  found  in  acute  spreading  gangrene  and 
causes  emphysematous  crackling  in  the  decom- 
posing tissues.  Fraenkel  has  also  isolated  the 
Bacillus  phlegmones  emphysematosa,  and  Wicklein 
the  Bacillus  emphysematis  maligni.  These  are 
anaerobic  bacilli,  not  identical  with  the  bacillus  of 
malignant  oedema.  Post  mortem,  gas  forms  in  the 
internal  organs,  especially  in  the  liver.  According 
to  Welch  and  Nuttal  it  is  due  to  the  Bacillus 
aerogenes  capsulatus. 

Symptoms. — Extravasation  of  air  may  be  limited 
to  the  part  injured  or  diseased,  or  may  be  of  great 
extent,  causing  extreme  distension  of  the  skin. 
When  the  swelling  is  limited  it  is  slightly  lobulated 
and  elastic,  pitting  temporarily  on  pressure,  which 
causes  a  characteristic  fine  crepitation,  readily 
felt.  On  light  percussion  a  superficial  resonance 
can  be  obtained  if  the  area  affected  be  considerable. 
As  a  rule  there  is  no  redness  of  the  skin  unless 
decomposition  is  in  progress.  The  position  of  an 
emphysematous  swelling  is  a  guide  to  the  cause. 
Thus,  emphysema  of  the  orbit  and  forehead  indicates 
fracture  of  the  frontal  sinuses.  Emphysema  of  the 
upper  part  of  the  neck  is  due  to  injury  or  perforation 
of  the  larynx  afld  trachea  ;  emphysema  appearing  at 
the  root  of  the  neck  arises  from  sub-pleural  rupture 
of  the  pulmonary  vesicles.  Emphysema  beginning 
in  the  chest-wall  points  to  injury  of  the  lung,  but 
when  it  appears  first  in  the  flanks  and  spreads  thence 
to  the  front  of  the  abdomen  it  is  generally  due  to 
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perforation  of  the  intestine,  except  in  the  case  of  the 
rectum  when  the  air  extravasates  into  the  perinreum, 
penis,  and  scrotum.  In  compound  fractures  the  soft 
tissues  may  become  emphysematous  as  the  result  of 
the  shaking  of  the  limb,  or  of  the  entrance  of  the 
bacillus  of  malignant  oedema. 

Progress  and  Terminations, — An  extravasa- 
tion into  tissues  from  an  aseptic  source,  such  as  the 
healthy  lung,  has  no  tendency  to  undergo  decom- 
position, but  when  air  has  escaped  from  a  pulmonary 
abscess  or  cavity,  or  from  the  bowel,  considerable 
necrosis  of  tissue  and  inflammation  occur.  A 
notable  example  of  this  is  seen  in  the  sloughing 
of  emphysematous  tissue  over  a  neglected  strangu- 
lated hernia.  When  emphysema  extends  rapidly, 
especially  if  pneumothorax  co-exist,  dyspnoea  soon 
sets  in,  and  death  from  asphyxia  may  quickly  follow. 

Treatment. — A  localised  aseptic  emphysema 
calls  for  no  special  treatment ;  pressure  is  useful  in  pre- 
venting its  extension,  and  the  air  is  quickly  absorbed, 
although  the  possibility  of  suppuration  should  be 
borne  in  mind  if  there  be  an  external  wound. 
When  the  distension  of  subcutaneous  tissue  is  so 
great  as  to  seriously  inconvenience  the  patient, 
multiple  puncture  of  the  skin  with  a  needle  is 
useful.  If  with  a  generally  diffused  emphysema 
there  be  pneumothorax  and  urgent  dyspnoea,  the 
wound  in  the  chest-wall  must  be  opened  up,  or  if 
there  be  no  wound  the  advisability  of  opening  the 
pleural  cavity  must  be  seriously  considered  and 
prompt  action  taken.  A.  H.  Tubby. 

EMPIRICAL  (eVTeipi'a,  experience). — This  term 
is  applied  to  treatment  founded  on  experience,  but 
unexplained  as  contrasted  with  rational,  which  is 
founded  on  scientific  reasoning. 

EMPROSTHOTONOS  (Ifi-irpoa-eev,  forwards; 
and  Tiivw,  I  stretch). — A  bending  or  drawing 
forwards  of  the  body,  due  to  tonic  contraction  of  the 
muscles,  observed  in  some  cases  of  tetanic  convul- 
sions.   See  Tetanus. 

EM  PYEMA  (eV,  in  ;  and  irvov,  pus). — A  collection 
of  pus  within  the  cavity  of  the  pleura.  The  term  is 
occasionally  used  to  denote  a  similar  collection  in  a 
joint.    See  Pleura,  Diseases  of. 

EMS,  In  Germany. —  Thermal  muriated 
alkaline  waters.    See  Mineral  Waters. 

ENAMEL,  Woi-'kers  In. — See  Occupation- 
Diseases. 

ENCEPHALITIS  {eyK(<pa\os,  the  brain).— In- 
flammation of  the  brain-substance.  See  various 
articles  on  Brain  and  Meninges. 

ENCEPHALOCELE  {iyKe<pa\os,  the  brain  ; 
and  K-fjATi,  a  tumour). — A  hernial  protrusion  of  a 
portion  of  the  brain-substance  through  an  opening 
in  the  skull,  which  may  be  either  congenital  or  the 
result  of  accident,  of  surgical  operation,  or  of 
disease. 

ENCEPHALOID  (iyK4<paXos,  the  brain).— A 
form  of  cancer,  so  named  on  account  of  its  super- 
ficial resemblance  to  brain-tissue.    See  Cancer. 

ENCHONDROMA  (fV,  in  ;  and  x<i»'5poy,  carti- 
lage).— A  new-growth  consisting  of  cartilaginous 
tissue.    See  Tumours. 
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ENCYSTED  (eV,  in  ;  and  kuctis,  a  bladder). 
Contained  within  a  cyst.  A  term  applied  to  new- 
growths,  parasites,  or  collections  of  fluid  thus  en- 
closed, or  limited  by  adhesions. 

ENDARTERITIS  {euSov,  within;  and  aprrjpi'a, 

an  artery).  —  Inflammation  of  the  internal  coat  of 
an  artery.  5ft'  ARTERIES,  Diseases  of;  Brain, 
Syphilis  of ;  and  Brain,  Vessels  of,  Diseases  of. 

ENDEMIC  (eV,  in  ;  and  5f;/uos,  a  people). — This 
term  is  applied  to  diseases  that  prevail  in  particular 
localities  or  districts,  and  which  are  due  to  special 
etiological  conditions  existing  there.  Si't;  Epi- 
demics. 

ENDERMIC  MEDICATION  (eV,  in  ;  and  Sep/xa, 
the  skin). — Fr.  La  Alctliodc  Eiidcri/iiqiw ;  Ger. 
Intracutane  Arznei application. 

Definition. — The  method  of  using  remedies 
either  by  rubbing  them  into  the  skin  or  Vjy  sprinkling 
them  on  a  surface  which  has  been  previously 
denuded  of  its  epidermis. 

Endermic  medication,  once  much  practised,  has 
almost,  if  not  entirely,  given  place  to  hypodermic 
injection,  (l)  because  the  endermic  method  is  the 
more  painful ;  (2)  because  it  is  slower  in  action  — 
thus.  Trousseau  found  that  twelve  minutes  were 
required  for  one-sixth  of  a  grain  of  morphine 
endermically  administered  to  take  effect,  whereas, 
hypodermically,  the  action  of  the  same  dose  is 
observed  in  less  than  one  minute  ;  (3)  because  in 
many  parts  of  the  body  endermic  medication  is 
totally  inapplicable. 

On  the  other  hand,  in  a  few  cases,  as  for  instance 
in  localised  pain,  such  as  sciatica,  and  in  paralysis 
of  individual  nerves,  such  as  facial  paralysis,  this 
method  may  be  employed  with  advantage,  securing, 
as  it  does,  the  double  benefit  of  counter-irritation 
by  the  use  of  the  preliminary  vesicant  and  the  more 
or  less  direct  and  local  action  of  the  drug  subse- 
quently applied. 

Method  and  Uses. — The  epidermis  should 
first  be  detached  either  Ijy  some  ordinary  vesicant, 
such  as  cantharides-plaster,  or  by  the  application  of 
a  cautery.  The  drug  to  be  used  is  then  laid  on  the 
raw  surface  in  the  form  of  powder  rublied  up  with 
starch,  sugar,  sulphate  of  sodium,  or  some  other 
unirritating  substance,  paste  made  with  water  or 
thin  mucilage,  or  ointment.  In  this  way,  neuralgia, 
sciatica,  and  other  painful  affections  may  be  treated 
with  the  morphine-salts  in  doses  of  one-sixth  of  a 
grain  and  upwards  ;  local  paralyses  and  other  nerve- 
troubles  with  strychnine  in  doses  of  one-fiftieth  of 
a  grain  and  upwards  ;  and  many  other  alkaloids 
may  be  used  in  the  same  way  in  various  diseases. 

A.  S.  CuRRIE. 

ENDOCARDITIS  [ivlov,  within;  and  /copSi'a, 
the  heart). — Inflammation  of  the  lining  membrane 
of  the  heart.    See  Heart,  Inflammation  of. 

ENDOMETRITIS  {ivlov,  within;  and  /ui^Tpa, 
the  womb). — Inflammation  of  the  lining  membrane 
of  the  uterus.    See  UTERUS,  Diseases  of 

ENDOSCOPY  (evSoi/,  within;  (TKOTreai,  I  look). 
The  inspection  of  internal  surfaces. — See  the  various 
articles  on  Bladder,  Urethra,  Eye,  Ear, 
Larynx,  Nose,  &c. 

ENEMA  {ivl-n/j.1,  I  inject).  —  Synon.  :  Lave- 
ment ;  Clyster  ;  Fr.  Clystire  ;  Lavement  ;  Ger. 
Klysticr. 


Definition. — An  enema  is  a  liquid  injected  by 
means  of  a  suitable  instrument  into  or  through  the 
rectum. 

Instruments.  — Various  instruments  are  used  for 
the  administration  of  enemata :  I.  A  simple  elastic 
bottle  with  ivory  or  gum-elastic  pipe,  which  has 
superseded  the  old  bladder  and  pipe.  2..  An  india- 
rubber  bottle  with  flexible  tube  at  either  end  and 
double  action,  as  in  Fligginson's  instrument.  3.  An 
ordinary  piston-syringe,  worked  by  the  hand,  which 
is  either  simple,  or  provided  with  a  double  action, 
so  as  to  supply  a  continuous  stream.  4.  The 
hydraulic  enema,  which  consists  of  a  piece  of  india- 
rubber  tubing  about  six  feet  long  furnished  with  an 
ordinary  ivory  rectum-pipe  at  the  one  end,  and  a 
metal  cone,  or  a  screw-nozzle,  at  the  other.  It  is  well 
to  place  a  soft  rubber  tube  upon  the  end  of  the  ivory 
nozzle  to  prevent  any  chance  of  injury  to  the  mucous 
membrane  from  the  hard  ivory.  The  tube,  being 
filled  with  the  injection,  has  one  end  placed  in  the 
containing  reservoir,  or  connected  to  it  by  the  screw  ; 
while  a  long  rubber  tube  at  the  other  end  is  intro- 
duced into  the  bowel.  By  careful  management 
this  tube  may  be  introduced  as  far  as  the  sigmoid 
flexure,  and  thus  a  quart  or  more  of  fluid  can  be 
passed  into  the  colon.  The  vessel  supplying  the 
injection  being  placed  on  an  elevation,  the  liquid 
gravitates  into  the  bowel,  filling  the  large  intestine. 
When  it  is  desirable  to  inject  a  large  quantity  the 
patient  should  lie  first  on  the  left  side,  then  on  the 
back,  and  lastly  on  the  right  side,  to  promote  the 
filling  of  the  intestine.  In  all  cases  care  should  be 
taken  to  prevent  the  injection  of  air  into  the  bowel, 
and  also  to  ascertain  that  the  nozzle  of  the  injecting 
pipe  is  free  in  or  beyond  the  rectum,  not  in  contact 
with  the  sphincter,  nor  thrust  against  the  sacrum  or 
into  a  hard  frecal  mass.  The  process  of  injection 
must  be  carried  on  slowly,  with  occasional  pauses, 
otherwise  premature  contraction  of  the  bowel  with 
expulsion  of  the  enema  will  result. 

Varieties  and  Uses. — The  chief  varieties  and 
uses  of  enemata  are  as  follows  : — 

1.  Anthelmintic  Enemata  To  cure  thread- 
worms injections  of  salt  and  water,  or  infusion  of 
quassia,  or  from  two  to  four  drachms  of  spirit  of 
turpentine  suspended  by  yolk  of  egg  in  four  ounces  of 
water,  are  serviceable.  A  four-ounce  enema  of  aloes 
or  of  asafetida  may  also  be  employed. 

2.  Antispasmodic  Enemata. — Puerperal  con- 
vulsions have  been  relieved  by  the  injection  of  a 
solution  of  half  a  drachm  or  more  of  chloral  hydrate. 
Injections  of  asafetida  or  of  oil  of  rue  are  also 
given.  Injections  of  warm  water  with  two  or  three 
fluid  drachms  of  sulphuric  ether  have  sometimes 
relieved  spasmodic  invagination  of  the  bowels.  An 
enema  of  oil  of  turpentine  or  of  asafetida  will  act 
well  as  a  stimulant  and  carminative  when  the  intes- 
tines are  distended  by  gas. 

3.  Astringent  Enemata. — These  are  used 
either  to  check  diarrhcea,  to  arrest  hremorrhage,  or  to 
remedy  ulceration  and  mucous  discharges.  For  the 
first  of  these  purposes  an  enema  of  laudanum  in  thin 
starch  is  valuable.  In  cases  of  haemorrhage  from 
the  bowels,  as  well  as  from  the  womb,  injections  of 
ice-cold  water  are  frequently  used.  Cases  of  mucous 
colitis  and  of  dysentery  are  often  successfully  treated 
with  enemata  of  nitrate  of  silver  (five  grains  to  one 
pint  of  distilled  water),  of  sulphate  of  zinc  or  alum 
(one  or  two  grains  to  the  ounce  of  water),  or  of 
sulphate  of  copper  (one  grain  to  the  ounce  of  water). 

4.  Emollient  Enemata. — Demulcents,  such 
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as  decoctions  of  starch,  linseed,  or  barley ;  or  pure 
linseed  oil,  are  at  times  used  with  the  object  of  im- 
parting nourishment  to  the  s;)Stem,  and  of  soothing 
an  irritable  mucous  membrane. 

5.  Nutrient  Enemata.  — In  cases  of  exhaustion, 
enemata  of  peptonised  milk,  beef-tea,  and  eggs 
beaten  up  are  used.  About  four  ounces  should  be 
given  at  once  by  means  of  a  suitable  syringe.  When 
properly  given,  they  will  be  retained  and  absorbed. 
Should  the  rectum  become  irritable,  the  irritability 
may  be  often  lessened  by  adding  a  few  drops  of 
laudanum  to  each  enema.  The  digestion  and 
assimilation  of  nutrient  enemata  may  be  facilitated 
by  the  addition  of  preparations  of  pancreatin  and 
pepsin.    See  Peptonised  Food. 

6.  Sedative  Enemata. — A  sedative  enema,  as 
of  laudanum,  is  often  very  useful  in  painful  affections 
of  the  rectum  and  bladder.  In  uterine  and  ovarian 
irritation,  warm-water  enemata  are  very  soothing. 

7.  Purgative  Enemata. — These  are  used  to 
overcome  constipation.  For  this  purpose — in  the 
case  of  an  adult — from  one  to  two  pints  of  fluid  must 
be  slowly  pumped  into  the  bowel.  When  the  pro- 
cess is  conducted  gradually,  stopping  occasionally 
and  making  pressure  on  the  anus  if  the  injection 
threaten  to  come  away,  as  much  as  four  or  five  pints 
can  be  got  into  the  bowel.  The  injection  should  be 
retained  as  long  as  possible,  as  thus  a  complete 
evacuation  is  ensured.  As  a  general  rule  about  a 
pint  of  liquid  is  enough  for  an  adult  ;  for  an  infant 
an  ounce ;  for  a  child  of  four  years,  four  to  six 
ounces. 

Composition. — Soap  and  water,  gruel  or  thin 
starch  mucilage  with  olive-oil,  castor-oil,  and  some- 
times oil  alone,  may  be  used.  Sulphate  of  mag- 
nesium or  aloes  given  per  rectum  is  an  efficient 
purgative.  Glycerin-enemata  (51  to  5ij)  are  now 
largely  superseded  by  glycerin-suppositories. 

The  frequent  use  of  very  large  injections  is  unde- 
sirable, lest  undue  distension  result,  with  weakness 
and  loss  of  tonicity  in  the  bowel.  The  habitual  use 
of  injections  washes  away  the  mucus  designed  to 
lubricate  the  bowel. 

John  C.  Thorowgood. 

ENGADINE,  UPPER;  In  Switzerland.  —  A 

bracing  mountain  climate.  Elevation  of  valley  5,000 
to  6,000  feet.  Season,  June  to  September.  Some 
parts  are  also  open  during  the  winter.  See  Climate, 
Treatment  of  Disease  by. 

ENGLISH  CHOLERA.— A  synonym  for  simple 
cholera  or  choleraic  diarrhoea.  See  Choleraic 
DiARRHQiA  ;  and  Diarrhiia. 

ENGORGEIVIENT.— Overloading  of  the  vessels, 
or  of  the  heart,  with  blood.  A  synonym  for  con- 
gestion.   See  Circulation,  Disorders  of. 

ENOPHTHALMOS.— Retraction  of  the  eye  into 
the  orbit.  This  condition  is  generally  due  to  disease 
of  the  cervical  sympathetic  nerve. 

ENTERALGIA  {evrspoy,  the  intestine  ;  and 
&\yos,  pain). — Synon.  :  Enterodynia  ;  Neuralgia 
viesenterica  vel  inesaraica  ;  Colic.  See  COLIC  ;  and 
Intestines,  Neuroses  of. 

ENTERIC  FEVER.— A  synonym  for  typhoid 
fever.    See  Typhoid  Fever. 

ENTERITIS  [ivTtpov,  the  bowel).— Inflamma- 
tion of  the  intestines.    See  Intestines,  Diseases  of. 


ENTEROCELE  (^yrepof,  the  bowel ;  and  k^Xtj, 
a  tumour). — A  hernia,  containing  a  portion  of  bowel. 
See  Hernia. 

ENTEROLITH. — A  concretion  formed  in  some 
part  of  the  intestines  {see  Concretions).  Entero- 
liths are  most  commonly  found  in  the  csecum  and 
ascending  colon,  and,  in  the  majority  of  cases,  con- 
sist of  firmly  compressed,  insoluble  material,  which 
has  been  swallowed  as  food  or  as  medicine. 

ENTEROPTOSIS  (Irrepo^,  the  intestine;  and 
TTTua-is,  a  fall). — Synon.  :  Splanchnoptosis  ;  Gle- 
nard's  Disease. 

Description. — Enteroptosis,  or  falling  of  the 
abdominal  viscera,  is  a  condition  which  may  affect 
individual  viscera  separately  or  the  contents  of  the 
abdomen  as  a  whole.  Displacements  of  the  kidney, 
liver,  spleen,  and  stomach  are  dealt  with  elsewhere 
under  the  diseases  of  these  organs,  whether  resulting 
from  pathological  changes  in  the  viscera  themselves, 
or  from  alterations  in  the  relations  of  neighbouring 
parts. 

G/eHarcTs  Disease,  or  general  enteroptosis  of 
such  a  degree  as  to  demand  attention,  is  much  rarer 
than  displacement  of  individual  viscera.  A  slight 
degree  of  this  condition  is  probably  a  common 
accompaniment  of  any  considerable  distension  of  the 
thorax,  as  in  emphysema,  and  of  relaxation  of  the 
abdominal  walls  such  as  follows  pregnancy  or  other 
temporary  cause  of  general  abdominal  enlargement. 

^Etiology. — The  normal  relation  of  the  viscera 
to  each  other  and  to  the  parietes  is  maintained  by 
the  elastic  pressure  of  the  anterior  abdominal  wall, 
by  suspensory  bands  of  peritoneum,  by  the  attach- 
ment of  viscera  to  each  other,  and  by  the  support 
afforded  by  blood-vessels.  The  whole  abdominal 
contents  may  occupy  a  lower  and  more  anterior 
position  than  normal,  as  a  result  of  pressure  from 
above,  such  as  is  produced  by  tight-lacing  or  the 
suspension  of  heavy  clothing  from  a  band  around 
the  waist.  The  action  of  gravity  will  produce  a 
similar  effect  whenever  the  muscles  of  the  anterior 
abdominal  wall  are  permanently  relaxed  from  want 
of  tone  or  from  previous  over-stretching.  General 
enteroptosis  is  therefore  much  commoner  in,  though 
not  confined  to,  the  female  sex.  It  is  sometimes 
associated  with  hernia  and  has  been  attributed  to 
over-exertion  and  to  straining  in  habitual  constipa- 
tion. The  gradual  traction  exercised  by  peritoneal 
adhesions  may  in  exceptional  cases  be  responsible  for 
a  general  displacement  of  the  viscera. 

Physical  Signs. — In  its  slighter  forms  the  con- 
dition can  only  be  recognised  when  the  patient  is 
examined  in  the  erect  position.  The  patient  is 
long-waisted  ;  the  upper  part  of  the  abdomen  is  flat- 
tened and  its  circumference  small,  while  the  lower 
part  is  prominent  and  perhaps  pendulous.  The 
edges  of  the  liver  and  spleen  may  be  felt  below  the 
costal  margin.  The  kidneys  may  be  palpable  and 
freely  movable.  It  is  stated  that  the  pancreas  may 
be  distinctly  felt  in  a  lower  position  than  normal. 

Symptoms. — The  symptoms  are  very  variable 
and  appear  to  depend  more  upon  the  patient's  ner- 
vous organisation  than  upon  the  physical  changes. 
In  some  cases  the  patient  may  be  unaware  of  the 
existence  of  the  condition  even  when  it  is  well 
developed.  In  others  there  may  be  merely  a  sense 
of  weight  and  dragging  in  the  abdomen,  which  dis- 
appears as  soon  as  the  horizontal  position  is  assumed. 
In  the  highly  neurotic  patients,  in  whom  alone  the 
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affection  may  assume  a  serious  aspect,  the  symptoms 
may  be  of  great  variety  and  severity.  The  functions 
of  any  of  the  displaced  viscera  may  be  interfered 
with.  Dyspepsia,  vomiting,  constipation,  violent 
attacks  of  colic,  and  constant  severe  pain  may  reduce 
the  patient  to  a  condition  of  complete  invalidism,  of 
the  bed-ridden,  hysterical  type.  In  these  cases,  as 
well  as  in  patients  who  are  not  neurotic,  urgent 
svmptoms  may  occasionally  result  from  torsion  of 
the  vessels  supplying  floating  viscera,  or  from  kink- 
ing of  a  ureter  or  some  portion  of  the  alimentary 
canal. 

Treatment. — If  the  cause  is  pressure  from  above, 
this  must  be  removed.  Corsets  must  be  forbidden 
and  the  clothing  suspended  from  the  shoulders.  If 
the  condition  is  due  to  a  relaxed  abdominal  wall, 
attempts  must  be  made  to  restore  tone  to  the  muscles 
by  systematic  exercises,  friction,  and  electricity,  the 
lost  support  being  meanwhile  temporarity  replaced 
by  a  well-fitting  abdominal  lielt.  These  measures 
failing,  as  they  are  likely  to  do  in  a  highly  neurone 
patient,  treatment  by  isolation  and  massage  should 
be  tried.  As  a  last  resource  laparotomy  may  be 
advised,  and  may  be  successful  by  its  effect  upon  the 
nervous  system  ;  by  the  surgeon's  skill  in  fixing  in 
their  place  some  of  the  wandering  viscera  ;  or  by 
the  detection  and  division  of  adhesions  which  are 
retaining  organs  in  an  abnormal  position. 

Lauriston  E.  Shaw. 

ENTOPH  YTE  (ecT(Js,  within  ;  and  <Pvt6v,  a  plant). 
A  plant  parasitic  in  any  part  of  the  body.  Ento- 
phytic  diseases  are  diseases  that  are  supposed  to 
depend  upon  the  growth  of  such  plants,  as,  for 
example,  fungus-foot.    See  Mycetoma. 

ENTOZOA  (ivT6s,  within  ;  and  ^wov,  an  animal). 
Man,  in  common  with  other  animals,  vertebrate 
and  invertebrate,  is  liable  to  entertain  various  forms 
of  entozoa.  In  comparison  with  other  vertebrates, 
even  with  members  of  his  own  order.  Primates, 
the  number  known  to  infest  man  is  singularly 
small.  This  is  attributable  in  a  large  measure  to 
the  fact  that  his  food  is  submitted  to  the  process  of 
cooking.  The  various  entozoa  found  in  the  human 
subject  are  truly  parasitic,  and  not  examples  of  com- 
mensalism.  A  parasite  inhabits  a  living  organism, 
and  obtains  nourishment  from  its  body.  In  eoiu- 
iiiensalisni  creatures  live  within  the  bodies  of  larger 
animals,  like  parasites,  but  merely  share  the  food,  or 
live  upon  the  refuse  of  the  body  of  the  host,  not  upon 
its  juices  and  tissues.  The  more  important  entozoa 
found  in  man  are  :  — 

I.  Cestoda,  Tapeworms. 
II.  Treinatoda,  Flukes. 

III.  Neiitatoda,  Round-worms. 

IV.  Gregariiiida\  Psorosperms. 
V.  Rhizopoda,  Amceba  coli. 

I.  Cestoda,    or    Tapeworms   {K^cnis,  a 
girdle). — Fr.  Cestoides,  Tenia  ;  Ger.  Bandwnriii. 
Varieties  : — 

a.  Tcenia  solium. 

h.  Tictiia  Diediocanellata  vel  saginata. 

c.  Botliriocephahis  latiis. 

d.  Tceiiia  ciiciimerina  vel  caiiina. 

e.  Tcenia  nana. 

f.  Tenia  echinococcus. 

a.  Tcenia  solium. — This  worm  when  fully  deve- 
loped may  attain  a  length  of  2  to  3  metres.  The 
vertex  or  head,  about  the  size  of  a  small  pin- 
head,  is  furnished  with  four  suckers,  a  rostellum. 


and  twenty-six  booklets  (fig.  3).  A  narrow  neck 
succeeds  the  head,  and  at  a  short  distance  the 
segments  begin  to  be  visible.  At  first  their  breadth 
exceeds  their  length  ;  but  farther  from  the  head 
they  lengthen,  until  the  mature  segments  are  reached. 
These  average  12  mm.  in  length  and  5  mm.  in 
width. 

Each  mature  segment  contains  male  and  female 
generative  organs.  The  genital  openings  are  at  the 
sides  of  the  segments  near  the  middle  :  the  ovary 
presents  seven  to  ten  branches,  each  ending  in  a 
dendritic  manner  (fig.  5). 

7'.  solium  inhaVjits  the  small  intestine  of  man,  and 
is  acquired  by  eating  pork.  Infection  takes  place 
in  the  following  manner  :  The  eggs,  either  free  or 
contained  in  the  segments  (proglottides),  are  evacu- 
ated from  the  host,  and  are  conveyed  by  means 
of  food  or  drinking-water  into  the  body  of  a  pig  or 
other  animal.  When  the  eggs  reach  the  stomach 
of  the  pig  the  capsule  is  dissolved,  and  the  liberated 
embryo  makes  its  way  into  the  wall  of  the  intestines 
or  is  carried  by  the  blood-current  into  other  parts 
of  the  body.  The  young  tapeworm,  when  it 
emerges  from  the  egg,  possesses  six  booklets,  and 
is  known  as  the  'six-hooked  embryo.'  After  set- 
tling in  the  tissues  the  embryo  loses  its  booklets  and 
a  cavity  appears  at  the  end  oppo- 
site their  attachment.  From  the 
wall  of  this  cavity  a  head  grows 
inwards.  Around  the  parasite 
a  thin  fibrous  capsule  is  formed. 
In  this  condition  the  parasite 
is  known  as  a  '  measle '  or 
Cysticerciis  cellulosic  (kvutis,  a 
bladder ;  and  KepKos,  a  tail) 
(fig.  l).  Pork  containing  the  cys- 
ticercns  is  said  to  be  'measled.' 
The  cysticerci  are  destroyed  by 
thorough  cooking.  When  a  fig 
living  cysticercus  is  introduced 
into  the  intestine,  the  head 
(scolex)  fixes  itself  into  the 
mucous  membrane,  the  cyst- 
membrane  is  dissolved,  a  chain 
of  segments  or  proglottides  develop,  and  a  tapeworm 
is  the  result. 

The  cysticercus  occurs  also  in  man,  and  is  pro- 
bably due  to  the  introduction  of  the  eggs  of 
T.  solium  into  the  stomach.  Cysticerci  have  been 
found  in  the  aqueous  and  vitreous  chambers  of 
the  eye,  in  the  subcutaneous  tissue,  and  in  muscles. 
When  encysted  they  retain  their  vitality  for  many 
years.  The  presence  of  these  small  bodies  excites 
local  irritation,  inducing  inflammatory  thickening. 
In  muscles  and  intermuscular  tissue  they  occasionally 
cause  swellings  resembling  tumours.  In  the  brain, 
when  numerous,  they  induce  fatal  results.  A  few 
may  exist  in  the  cortex  of  the  cerebrum  without 
producing  any  obvious  effect,  but  in  the  neighbour- 
hood of  the  medulla  two  cysticerci  have  been  known 
to  cause  death.  In  the  eye  cysticerci  have  been 
detected  by  means  of  the  ophthalmoscope.  In  this 
situation  they  present  a  striking  and  characteristic 
appearance. 

b.  Tce)iia  niediocanellaia  vel  saginata. — This 
tapeworm  differs  from  T.  solium  in  several  im- 
portant particulars.  When  fully  developed  it  may 
attain  a  length  of  4  metres.  The  segments  are 
thicker  and  wider  than  in  T.  solium  ;  it  has  no 
rostellum  or  booklets,  but  four  suckers  or  proboscides 
(fig.    2).    The   mature   segments   have  a  larger 


Cysticercus 
^tclcc)  cctt2tloscr^  re- 
moved from  the  hu- 
man eye  by  Macken- 
zie. X  5  diam.  After 
Allen  Thomson. 
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number  of  uterine  diverticula,  and  they  do  not  end 
dendritically  (fig.  4).  The  cysticercus  of  this  tape- 
worm infests  the  muscles  of  oxen.    The  tapeworm 


Fig.  2.  — UiKirmecl  Head  of 
Taenia  mediocanellata.  x 
10  diam.    After  G.  Fritsch. 


Fig.  3. — Armed  Head  of 
Tcpnia  solium,  x  10 
diam.  After  G.  Fritsch. 


itself  is  acquired  by  man  in  consequence  of  eating 
infected  beef.  In  the  accompanying  sketches  the 
heads  and  proglottides  of  Tania  solium  and  Tccnia 
mediocanellata  are  arranged  side  by  side  for 
comparison. 

c.  Bothriocephalus  latiis. — This  is  the  largest  tape- 
worm infesting  man  ;  when  mature  it  attains  a 
length  of  5  to  8  metres,  and  contains  two,  three, 
and  even  four  thousand  segments,  which  are  short 
and  broad.  The  uterus  has  the  form  of  a  coiled 
ribbon,  and  the  genital  opening  is  near  the  middle 
of  the  ventral  surface.  The  head  is  club-shaped 
and  provided  with  two  suckers. 

This  worm  lives  in  the  small  intestine,  and  is 
met  with  in  Switzerland  and  north-eastern  Europe. 

Fish  are  the  intermediate  host  of  this  cestode  : 
Braun  has  demonstrated  its  occurrence  in  the  larval 
stage  in  the  muscles  and  viscera  of  pike,  trout,  and 
turbot. 

d.  Tania  cucumerina  vel  caniiia. — This  is  a 
small  tapeworm  about  3  decimetres  in  length, 
common  in  cats  and  dogs,  rarely  found  in  man. 
The  head  has  a  rostellum  and  about  sixty  booklets 
arranged  in  four  irregular  rows.  There  are  about 
100  segments,  of  which  the  last  25  are  mature. 
The  intermediate  host  is  the  dog-louse,  Trichodectes 
canis.    This  fact  explains  the  large   number  of 
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Fig.  4. — Proglottis  of  Tcenia 
inediocanellata.  x  i| 
diam.    After  G.  Fritsch. 


Fig.  5. — Proglottis  of 
Tccnia  solium.  x  li 
diam.  After  G.  Fritsch. 


tsenia  found  in  dogs  not  cleanly  kept.  The  lice 
worry  the  dog,  and  it  licks  the  irritated  parts, 
and  thus  takes  the  lice  with  the  cysticerci  into 
the  alimentary  canal.  Stroking  dogs,  or  receiving 
their  lingual  caresses,  is  probably  the  means  by 
which  man  is  infected.  It  is  noteworthy  that 
children  have  furnished  nearly  all  the  specimens 


of  this  worm  which  have  been  reported  in  the 
human  subject. 

e.  Tcenia  nana. — This  is  a  small  tapeworm  about 
20  mm.  in  length,  and  consisting  of  about  150 
broad  segments.  The  head  has  four  suckers,  a 
rostellum,  and  circlet  of  twenty-two  to  twenty-eight 
booklets.  It  is  very  rarely  entertained  in  the 
alimentary  canal  of  man. 

Symptoms. — The  presence  of  tapeworms  is  indi- 
cated by  a  great  variety  of  symptoms.  Among 
the  more  important  may  be  mentioned  interference 
with  the  digestive  process,  irritability,  and  restless- 
ness at  night.  Anaemia,  headache,  and  vertigo  are 
not  uncommon.  Irritation  about  the  anus  is  some- 
times a  source  of  annoyance.  Reflex  phenomena, 
such  as  chorea,  convulsions,  or  epileptiform  seizures, 
insanity,  mania,  strabismus,  and  other  untoward 
conditions,  have  been  known  to  coincide  with  the 
presence  of  tapeworms  in  the  alimentary  canal,  and 
to  disappear  when  the  worms  have  been  expelled. 
IV^ny  other  grave  phenomena  have  been  attributed 
to  their  presence.  It  is  equally  true  that  hundreds 
of  individuals  entertain  tapeworms  and  suffer  no 
inconvenience  in  consequence,  nay,  even  are  un- 
aware of  their  guests  until  apprised  of  the  fact  by 
the  appearance  of  two  or  three  feet  of  cestode 
segments  passed  per  anum.  The  presence  of  the 
Bothriocephalus  latus  is  often  associated  with  a 
form  of  annsniia  identical  with  pernicious  anicmia. 
See  Pernicious  An^^mia  ;  and  Blood,  jNIorbid 
conditions  of. 

Treatment. — Many  drugs  have  been  recom- 
mended, such  as  turpentine,  kousso,  kamala,  areca- 
nut,  and  other  anthelmintics.    The  liquid  extract 
of  male  fern  is  the  most   reliable  drug.  The 
patient,  if  adult,  should  take  a  dose  of  castor  oil  at 
night,  a  drachm  of  extract  early  next  morning  on  an 
empty  stomach,  to  be  followed  in  three  hours  by  a 
small  dose  of  castor  oil.  The 
fragments  of  worms  should  be  siS^ 
examined  in  order  to  ascertain 
if  the  head  has  been  expelled. 

f.  Tcoiia  echinococcus  and  Hy- 
datids [vSarls,  a  drop  of  water). 
— Fr.  Hydatide  ;  Ger.  Blasen- 
ivurin. — Trenia  echinococcus  is 
especially  interesting  because  its 
larval  stages  occur  in  man  under 
the  name  of  h)'datid  cysts. 

The  mature  taenia  inhabits 
the  intestine  of  dogs,  jackals, 
and  wolves.  These  animals  are 
infected  by  feeding  on  the  flesh 
of  pigs  containing  the  cysticerci. 
It  is  about  4  mm.  in  length,  and 
consists  of  only  four  segments, 
of  which  the  terminal  one  alone 
is  mature.  Its  head  has  four 
suckers,  a  rostellum,  and  two 
rows  of  booklets,  varying  in 
number  from  fourteen  to  twenty- 
five  in  each  row. 

The  eggs  of  this  worm  are  introduced  into  the 
alimentary  canal  with  the  food,  but  more  commonly 
with  drinking-water.  The  six-hooked  embryo, 
emerging  from  the  egg,  makes  its  way  into  the 
surrounding  tissues,  and  is  frequently  carried  along 
by  the  blood-current  in  the  veins  as  an  embolus,  to 
find  a  resting-place  in  lungs,  kidney,  liver,  omentum, 
or  brain,  and  becomes  gradually  transformed  into 
an  hydatid  cyst. 


Fig.  6. —  Tccnia 
echinococcus.    x  k 
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There  is  no  complete  agreement  concerning  the 
development  of  these  cysts.  At  first  they  are  small 
white  dots,  with  thick,  homogeneous,  transparent 
capsules,  with  concentric  lamination,  enclosing 
coarsely  granular  contents  (fig.  7).    After  the  cyst 


Fig.  7.  —  Hydatid  of  four        FiG.   8.— The  so-called 
weeks'    growth,    showing  Echinococats  head, 

ectocyst     and     endoc>st.  showing  hooks,  suck- 

X  60,    After  Leuckart.  ers,  cilia,  and  corpus- 

cles. X  250  diam. 
After  Huxley. 

has  been  growing  five  months,  has  attained  a  dia- 
meter of  half  an  inch,  and  is  provided  with  an  inner 
germinal  layer,  echinococcus-heads  begin  to  bud 
inwards  from  its  walls.  Each  of  these  heads,  when 
fully  formed,  is  about  0-3  mm.  in  length  when  fully 
distended,  and  represents  the  head  and  neck  of  an 
adult  echinococcus  (fig.  8).  Each  head  is  furnished 
with  four  suckers  and  an  armed  rostellum,  the 
hooklets  of  which  are  very  small.  Numerous 
calcareous  particles  are  lodged  in  its  parenchyma. 
The  rostellum  with  its  hooks  and  suckers  can  be 
retracted  and  extended.  In  examining  such  speci- 
mens under  the  microscope  it  is  usual  to  find  them 
in  the  inverted  or  retracted  condition  shown  in 
fig.  9.  The  heads  or  scolices  are  also  formed 
within  brood-capsules,  and  are  throughout  life 
believed  to  remain  connected  with  the  parenchyma 


Fig.  9. — Group  of  Echinococci,  with  their  hook- 
crowns  inverted,     x  iSo  diam.    After  Busk. 


of  the  main  cyst.  The  walls  of  hydatids  consist  of 
two  layers,  an  outer  or  cuticular  and  an  inner  layer 
iir  parenchyma.  The  cuticular  layer  is  highly 
elastic  and  curls  up  when  divided  ;  the  parenchyma 
consists  of  granular  matter,  cells,  and  muscle-fibre. 
The  brood-capsules  are  developed  from  the  paren- 


chyma ;  each  brood-capsule,  like  the  parent-cyst, 
has  two  layers,  an  oiitcr  parenchymatous  and  an 
inner  cuticular,  thus  reversing  the  conditions  of  the 
mother-cyst.  Leuckart  maintained  that  the  scolices 
bud  from  the  outer  wall  of  the  capsule  ;  but  when 
fully  developed  invaginate,  so  that  what  was 
formerly  the  internal  cuticular  surface  of  the  head 
now  becomes  e.xternal.  The  mother-cyst  grows 
larger  as  fresh  brood -capsules  are  formed.  Every 
echinococcus  cyst  does  not  develop  brood-capsules, 
and  may  attain  a  large  size  yet  remain  sterile  {accpha- 
locyst).  The  presence  of  the  cyst  aff  ects  the  surround- 
ing structures,  and  leads  to  the  formation  of  a  fibrous 
capsule,  sometimes  of  great  thickness  and  usually 
very  vascular.  The  brood-capsules,  with  their 
contained  scolices,  occur  in  clusters  ;  each  capsule 
is  of  the  size  of  a  No.  5  shot.  Occasionally  the 
capsules  become  much  larger  and  form  internal 
daughter-cysts  attaining  in  some  specimens  the  size 
of  a  Tangerine  orange.  Such  daughter-cysts  may 
develop  cysts  of  their  own,  or  granddaughter-cysts. 
When  endogenous  daughter-cysts  are  present,  the 
mother-cyst  is,  as  a  rule,  of  very  large  size,  and 
contains  as  many  as  two  or  three  thousand  daughter- 
cysts  varying  in  size  from  a  pea  to  an  orange. 
Occasionally  we  find,  in  echinococcus  cysts  occur- 
ring in  cattle,  that  daughter-cysts  are  formed  from 
the  cuticle  and  protrude  beyond  the  external  wall 
of  the  parent-cyst,  and  form  brood-capsules.  A  few 
examples  of  this  condition  have  been  reported  in 
the  human  subject. 

Echinococcus  nniltilocularis  is  a  variety  of  hydatid, 
which  has  been  described  as  affecting  the  liver.  It 
forms  a  hard  tumour  made  up  of  alveoli,  separated 
by  fibrous  tissue.  The  alveoli  are  filled  with 
gelatinous  transparent  material,  stained  at  times 
with  bile.  Nearly  all  the  reported  cases  have 
occurred  in  South  Germany  and  Switzerland.  The 
recognition  of  E.  midtilocidaris  is  rendered  more 
difficult  by  the  circumstance  that  it  sometimes 
ulcerates.  This  condition  may  easily  be  confounded 
with  actinomycosis  of  the  liver. 

Anatomical  Characters  in  Man. — The 
human  body  frequently  contains  echinococcus  cysts  : 
there  is  scarcely  an  organ  in  which  it  has  not  been 
found,  even  in  the  medullary  cavities  of  bones. 
Like  the  cysiicerctis  celluloscc,  the  embryo  of  1'. 
echinococcus  has  its  favourite  situations  :  the  former 
selects  chiefly  the  intermuscular  connective  tissue 
and  brain,  the  latter  selects  mainly  the  viscera, 
especially  the  liver.  In  more  than  half  the  total 
number  of  cases,  the  liver  is  the  affected  organ. 

It  is  strange  that,  though  the  human  liver  is  such 
a  favourite  viscus  for  hydatids,  it  is  rare  to  find  more 
than  one  cyst  present  in  this  organ  at  the  same  time, 
though  in  the  liver  of  the  pig  they  are  frequently  mul- 
tiple. In  man,  one  large  cyst  may  be  lodged  in  the 
liver,  and  twenty,  thirty,  or  even  a  hundred  occupy- 
the  omentum,  mesentery,  ^:c.  This  condition  is, 
however,  very  uncommon. 

Symptoms. — The  danger  caused  by  these  cysts 
arises  mainly  from  the  mechanical  pressure  they 
exercise  on  surrounding  parts.  Thus,  in  the  brain 
or  heart,  a  cyst  the  size  of  a  hazel-nut  gives  rise  to 
serious  disturbance,  but  one  as  large  as  a  man's 
head  is  often  tolerated  in  the  liver  or  pelvis.  These 
cysts  are  often  found  post  mortem  in  cases  in  which 
their  presence  had  never  been  suspected.  The  para- 
site may  die  early  in  its  career,  and  the  cyst-wall 
calcify  ;  hydatid  membranes  seem  very  prone  to  this 
change,  the  calcareous  matter  resembling  very  old 
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dried  mortar.  In  the  brain  they  simulate  cerebral 
tumour,  and  induce  death  early,  especially  when 
growing  near  the  pons  or  medulla.  In  the  spinal 
cord  they  produce  paraplegia.  In  the  liver  they 
may  be  accidentally  ruptured,  and  cause  death  in  a 
few  hours  from  shock  and  haemorrhage  combined, 
or,  later,  from  peritonitis.  In  some  instances,  after 
injury  or  meddlesome  tapping,  suppuration  takes 
place  with  septic  troubles,  which  the  formation  of 
pus  entails.  Cysts  originating  in  the  liver  may  per- 
forate the  diaphragm,  and  rupture  into  the  pleura, 
or  communicate  with  the  lung  and  its  bronchi. 
Occasionally  they  open  into  the  stomach  or  bowel, 
the  scolices  being  discharged  per  ainiii:.  They 
have  been  known  to  rupture  into  the  bile-passages, 
the  transit  of  the  scolices  causing  biliary  colic. 
Among  the  rarer  sites  of  rupture  may  be  mentioned 
the  pericardium,  the  inferior  vena  cava,  and  the 
parietes  of  abdomen  or  thorax. 

In  the  lung,  pressure  upon  the  air-cells  or  bronchi 
may  cause  gangrene  and  other  troubles  which  follow 
bronchial  obstruction.  Hydatid  cysts  of  the  thyroid 
body  are  very  rare  ;  they  usually  rupture  into  the 
'trachea  and  cause  death  by  suffocation. 

Diagnosis. — The  diagnosis  of  hydatid  cysts,  in 
organs  other  than  the  liver,  is  attended  by  very  great 
difficulty.  In  the  liver  a  hydatid  cyst  may  he  sus- 
pected when  a  tumour  can  be  made  out  unaccompanied 
by  pain,  cachexia,  high  temperature,  or  wasting. 

The  conditions  most  likely  to  be  confounded  with 
hydatid  cysts  in  the  liver  are  abscess,  distended  gall- 
bladder, effusion  in  the  right  pleura,  aneurysm  of 
the  abdominal  aorta  or  hepatic  artery,  cancer  of  the 
liver,  renal  cysts,  dilated  stomach,  pancreatic  cyst, 
ovarian  tumours,  and  dropsy  due  to  closure  of  Win- 
slow's  foramen.    See  Liver,  Hydatid  Disease  of. 

Although  a  person  who  has  lived  among  dogs  or 
in  a  pastoral  country  is  especially  liable  to  become 
infected,  hydatids  are  often  found  in  individuals  who 
have  never  kept  or  lived  with  dogs. 

When  an  abdominal  or  thoracic  tumour  is  sus- 
pected to  be  a  hydatid  cyst,  the  nature  of  the 
swelling  should  be  ascertained  by  puncturing  it  with 
a  trocar,  and  drawing  off"  some  of  the  fluid.  The 
characters  which  determine  its  nature  are  the 
following  : — 

The  fluid  is  limpid,  colourless  (occasionally  bile- 
stained  when  growing  in  the  liver),  and  in  specific 
gravity  varies  from  1004  to  1015.  Free  from 
albumen,  unless  any  inflammatory  effusion  have 
occurred,  it  contains  chloride  of  sodium,  and  is  said 
to  furnish  traces  of  succinic  acid,  leucin,  andtyrosin. 
The  last  three  are  present  in  quantities  too  small  to 
be  of  any  clinical  value.  The  most  positive  signs 
are  the  presence  of  brood-capsules,  scolices,  booklets, 
or  the  gelatinous,  trembling,  laminated  membrane 
which  forms  the  true  wall  of  the  cyst,  and  is  in 
itself  absolutely  peculiar  to  hydatids. 

It  must  also  be  remembered  that  hydatid  cysts 
are  occasionally  sterile — that  is,  they  contain  no 
brood-capsules  and  furnish  no  booklets.  Such  cysts 
frequently  attain  a  large  size,  and  seem  to  occur 
most  frequently  in  the  pelvis  ;  they  are  as  a  rule 
mistaken  for  other  forms  of  cysts. 

Treatment. — The  treatment  of  hydatid  cysts  is 
entirely  surgical.  When  lodged  in  the  omentum  they 
are  easily  removed  by  abdominal  section.  In  the 
pelvis  they  may  be  situated  between  the  bladder 
and  the  rectum  in  the  male,  or  burrow  between  the 
layers  of  the  broad  ligament  in  the  female.  These 
are  better  treated  by  incision  and  drainage.  Hydatid 


cysts  in  the  kidney  do  not  usually  exceed  the  dimen- 
sions of  an  orange.  They  exhibit  a  marked  tendency 
to  discharge  into  the  renal  pelvis,  the  vesicles 
escaping  by  way  of  the  urethra.  Should  the  cyst 
attain  such  proportions  as  to  give  rise  to  a  palpable 
tumour,  it  should  be  explored  by  a  lumbar  incision, 
and  treated  in  the  way  recommended  for  the  liver. 
Such  cysts  arising  in  the  kidney  have  been  known 
to  open  into  the  lung,  the  stoinach,  or  the  intestine. 
Intra-thoracic  hydatids  are  best  treated  on  the  same 
surgical  lines  as  empyema.  In  the  subcutaneous 
tissues  and  orbit  they  are  rarely  diagnosed — indeed, 
these  cysts  in  such  situations  can  only  be  suspected  ; 
the  suspicion  is  confirmed  when  the  vesicles  or 
portions  of  membranes  escape  during  removal  of  the 
tumour.  No  tumour  or  cyst  connected  with  the 
brain  offers  a  more  favourable  prospect  to  surgeons 
than  a  hydatid  cyst  connected  with  the  cerebral 
cortex.    See  Liver,  Hydatid  Disease  of. 

II.  Tr-ematoda,  op  Flukes  (rpJi^o,  a  hole).— 
Fr.  Trematodes  ;  Ger.  Treiiiatoden  ;  Saiigwiirmer. 
These  forms  have  only  one  opening  to  the  diges- 
tive cavity. 

Varieties  : — 

a.  Distoiiia  hepaticiim. 

b.  Distoma  lanceolatiiiii. 

c.  Distoma  hicmatohiitni  vel  Bilharzia  hcema- 

tobia. 

d.  Distoma  Ringeri. — See  p.  415. 

a.,  b.  The  first  two  are  rarely  seen,  though  they 
are  common  enough  in  the  biliary  passages  of  sheep 
and  oxen.  They  are  popularly  known  as  flukes,  and 
are  the  cause  of  the  destructive  disease  known  as 
'  the  rot  '  of  sheep.  When  flukes,  with  the  excep- 
tion of  the  Bilharzia  lucmatobia,  occur  in  man,  they 
occupy  the  biliary  passages,  but  are  usually  present 
in  such  limited  number  as  to  cause  no  serious  dis- 
turbance of  health. 

c.  Bilharzia  hirmatobia,  or  Distoma  hcematobiitm, 
unlike  other  forms  of  flukes,  has  the  sexes  distinct. 
The  male  is  12-14  mm.  long,  and  has  a  flattened 
body,  which,  at  its  posterior  part,  is  rolled  into  a 
kind  of  tube,  constituting  the  gynsecophoric  canal. 
The  female  is  almost  cylindrical  in  form,  and  16- 


FiG.       10.  —  Bilharzia  FiG.  11.— Ovum  of  j5;7- 

hamaiobia,  ni.ile   and  harzia  lucmatobia 

female    se.\ually  com-  with  contained  em- 

bined.       x    8.    After  bryo  and  free  sarcode- 

Kiichenmeister.  granules.       X  234. 


19  mm.  long,  being  lodged  within  the  gynoecophoric 
canal  (fig.  10).  The  mature  worms  live  in  the 
inferior  vena  cava,  and  the  portal,  splenic,  mesen- 
teric, vesical,  and  hemorrhoidal  veins  of  men  and 
monkeys.    The  ova  pass  into  the  mucous  membrane 
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of  the  bladder  and  intestine,  probably  escaping  in 
consequence  of  the  rupture  of  small  vessels.  Occa- 
sionally the  ova  may  be  found  in  the  ureter  and  the 
pelvis  of  the  kidney.  The  ova,  often  present  in 
great  numbers,  are  furnished  with  either  a  terminal 
or  a  lateral  spine,  the  latter  arrangement  being 
commonest  in  the  mesenteric  forms. 

The  Bilharzia  is  common  in  Egypt,  iVbyssinia, 
the  Cape,  and  Natal.  The  cercaria,  as  the  larval 
forms  are  termed,  abound  in  rivers  and  canals,  and 
are  especially  common  in  the  Nile.  When  taken 
into  the  alimentary  canal  the  cercaria  quickly  work 
their  way  into  the  mucous  membranes,  gain  access 
to  blood-vessels  (veins),  and  develop  into  mature 
flukes. 

Symptoms. — When  lodged  in  the  intestines  they 
give  rise  to  dysentery  ;  in  the  bladder  and  ureters, 
to  cystitis,  hccmaturia,  and  vesical  calculus.  The 
hemorrhage  caused  by  their  presence  in  the  genito- 
urinary tract  is  known  as  '  endemic  hrematuria. ' 
The  eggs,  while  still  within  their  host,  may  develop 
ciliated  embryos.  The  disease  may  be  suspected 
when  hKmaturia  occurs  in  persons  coming  from 
countries  where  the  Billiarzia  abounds  :  the 
diagnosis  is  confirmed  by  finding  under  the  micro- 
scope the  ova  embedded  in  fragments  and  shreds  of 
mucous  membrane  passed  with  the  urine. 

Treatment. — Means  must  be  taken  to  allay  the 
vesical  irritation  by  such  remedies  as  buchu,  Uva 
ursi,  hyoscyamus,  and  the  like.  No  remedy  is 
known  that  acts  as  a  parasiticide  to  the  Bilharzia. 
It  is  wise  to  remove  the  patient,  if  possible,  from  an 
infected  locality.  Cure  is  likely  to  be  protracted, 
and  as  yet  we  are  ignorant  of  the  duration  of  life  of 
the  fluke. 

III.  Nematoda,  or  Round-worms  (vrina,  a 
thread).  —  Fr.  Nciiiato'idcs  ;  Ger.  Fadenwiiniier. 
Varieties  : — 

a.  Ascaris  luinbricoides. 

h.  Oxyiiris  vcniiicularis. 

i.  Trichocephalus  dispar, 

d.  Ankylostoiiia  diiodcuale. 

e.  Filaria  iiiedineiisii. 

f.  Trichina  spiralis. 

g.  Filaria  sanguinis  lioininis. 

Most  of  these  parasites  inhabit  the  alimentary  canal, 
and  when  restricted  to  this  region  rarely  give  rise  to 
dangerous  symptoms,  unless  they  be  very  numerous  ; 
but  they  are  apt  to  migrate  and  invade  other  organs, 
and  thus  give  rise  to  dangerous  and  even  disastrous 
results.  Their  presence  in  the  intestine  is  generally 
accompanied  by  extreme  cosinopliilia  (jt'c  p.  157), 
the  existence  of  which  is  often  of  material  assistance 
in  diagnosis. 

a.  Ascaris  Iniiihricoidcs.  —  This,  the  common 
round  or  maw-worm,  is  of  cylindrical  shape,  pointed 
at  each  end,  and  of  a  light  brown  colour.  The 
female,  as  is  usual  among  nematodes,  exceeds  the 
male  in  size.  The  length  of  the  female  varies  from 
25  to  40  cm.  The  male  is  distinguished  by  the 
presence  of  two  chitinous  spines  near  the  caudal  end 
of  the  body  (fig.  12).  This  extremity  is  also  bent 
and  hook-like.  The  spines  indicate  the  male  genital 
orifice.  In  the  female  the  genital  pore  is  situated 
near  the  middle  of  the  body.  The  ova  are  very 
numerous  ;  when  mature  they  possess  a  double  shell 
surrounded  by  an  albuminous  coating,  have  consider- 
able power  of  resistance,  and  are  not  killed  by 
drying  or  freezing. 

This  worm  lives  chiefly  in  the  small  intestine,  but 
may  wander  into  the  stomach,  and  even  pass  up  the 


oesophagus  and  be  discharged  through  the  mouth. 
An  ascaris  has  been  known  to  creep  into  the  bile- 
duct  and  cause  jaundice.    In  cases  of  perforation  of 
the   intestine   in   fatal    cases  of 
typhoid  fever,  these  worms  have  ft 
been  found  lodged  in  the  aperture.  ^ 
We  must  not  conclude  from  this  ifl 
that  the  worm  caused  the  per- 
foration  ;  it  is  more  reasonable  to 
believe  that  when  the  accident 
happened  the  ascaris  was  passively 
lodged  in  the  opening  during  the 
outward  rush  of  the  fluid  contents 
of  the  bowel.    It  is  possible  that 
worms  may  occasionally  perforate 
the   intestinal  wall  and,  getting 
into  the  subserous  tissue,  give  rise 
to  abscess.    Such  cases  have  been 
recorded.     The  wandering  habit 
of  ascarides  is  often  fatal  to  them. 
Any  foreign  body  in  the  intestine 
is  sure  to  attract  their  attention 
and  to  form  a  sort  of  'worm-trap.' 
Thus  they  have  been  strangled  by 
metallic  buttons,  hooks  and  eyes, 
open-topped  thimbles  and  the  like 
(Cobbold). 

Symptoms. — It  is  unusual  for 
an  individual  to  harbour  more 
than  two  or  three  round  worms, 
and,  as  a  rule,  they  rarely  give 
rise  to  symptoms.  When  present 
in  large  numbers — a  condition  of 
things  most  common  in  children — 
diarrhcea,  colic,  nausea,  vomiting, 
and  convulsions  may  occur.  Chil- 
dren have  been  known  to  pass  in 
the  course  of  a  few  years  one 
hundred  worms,  and  in  one  case 
five  hundred  and  ten  worms  were 
voided  by  a  child.  Generally  the 
passage  of  a  worm  by  the  anus 
or  mouth  is  the  first  and  only 
indication  of  its  presence,  unless 
the  blood  be  examined  (p.  157). 

Treatment. — The  most  reli- 
able drug  is  santonin,  in  the  form 
of  a  powder  :  for  children  two  to 
four  grains,  followed  by  a  saline 
purge  or  castor  oil  ;  for  adults  five 
grains  daily  for  three  days,  each 
dose  to  be  followed  by  castor  oil. 
Among  other  useful  remedies  we 
may  mention  aloes,  scammony, 
jalap,  calomel,  kamala,  sulphur, 
and  turpentine. 

O.xyiiris  v  cr  in  i  c  11 1  ai-  i  s 
[Thread-  or  Seat-ivorni).  —  The 
thread-worm  is  an  inhabitant  of 
the  colon,  crecum,  appendix  ver- 
miformis,  and  adjacent  parts  of 
the  ileum.  The  female  is  usually 
about  ID  mm.  and  the  male  4  mm. 
long.  In  addition  to  its  greater 
size  the  female  has  a  sharp- pointed 
tail  (fig.  13),  whereas  in  the  male  it  is  blunt  and 
furnished  with  a  spiculum.  Immature  oxyurides 
are  frequently  found  in  the  appendix  vermiformis, 
which  may  serve  as  a  breeding-place  for  the  parasites 
(Still). 

0-xyurides  are  often  present  in  large  numbers, 


Fig.  12. — Ascaris 
iiiriibricoities, 
male,  with  ex- 
serted  spicules. 
Natural  size. 
(Cobbold.) 
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and  wander  into  the  rectum.  They  often  cause 
catarrh  of  the  mucous  membrane  of  the  large  intes- 
tine and  appendix  vermiformis,  as  well  as  great 
irritation  in  the  neighbourhood  of  the  anus.  In 
females  they  may  cause  great 
distress  by  creeping  into  the 
genital  passages,  especially 
during  the  night.  The  eggs 
of  the  oxyuris  (fig.  14)  are 
expelled  with  the  fasces. 

Symptoms.  —  Among  the 
local  symptoms  heat  and  irri- 
tation around  the  anus  and 
nose  are  common.  In  chil- 
dren the  presence  of  the 
worms  is  suggested  by  rest- 
lessness, nervous  irritation, 
choreic  symptoms,  and  con- 
vulsions. Signs  suggesting 
such  severe  conditions  as 
meningitis  are  by  no  means 
infrequent.  The  existence  of 
thread-worms  is  easily  verified 
by  administering  a  mild  pur- 
gative and  examining  the 
faeces.  As  a  rule,  they  will 
be  found  in  considerable  num- 
bers.   In  the  case  of  children 


Fig.     13.  —  Oxyuris 
vermicularis, 
female.  x  12. 

After  Leuckaxt. 


Fig.  14. — Eggs  of  Oxy- 
uris vermicularis^  en- 
closing tadpole-shaped 
embryos,    x  450  diam. 


the  diagnosis  is  often  made  by  finding  the  worms  on 
the  sheets. 

Treatment.— Brisk  saline  purgatives  to  expel 
the  worms,  and  extreme  cleanliness  to  prevent  re- 
infection, are  occasionally  all  that  is  required. 
Fruits  and  vegetables  should  be  thoroughly  cooked. 
In  most  cases  such  drugs  as  calomel,  scamrnony, 
aloes,  jalap,  santonin,  or  asafoetida  should  be  given 
by  the  mouth,  in  conjunction  with  copious  enemata 
of  infusion  of  quassia,  or  salt  and  water.  The 
application  of  dilute  mercurial  ointment  to  the  anus 
will  destroy  the  wandering  parasites  and  prevent 
the  infection  of  the  vagina.  When  the  appendix 
vermiformis  is  involved  the  parasites  are  extremely 
difficult  to  dislodge. 

c.  Trichocephaliis  dispar,  or  Whip-worm. — The 
male  and  female  equal  each  other  in  length  ;  as  a 


Fig. 


-TricJiocephalus  ;  male  (a),  and  female  (^). 
Enlarged  one-fourth. 


rule  they  average  35  to  50  mm.  The  anterior  part 
of  these  worms  is  fine  and  thread-like,  the  posterior 


is  thicker,  and  contains  the  genital  organs.  In  the 
male  the  caudal  end  is  rolled  into  a  spiral  ;  near 
the  extremity  it  is  furnished  with  a  spine  (fig.  15). 

The  trichocephalus  resides  mainly  in  the  c»cum. 
The  early  stages  are  passed  in  water  or  damp 
earth.  The  worm  is  very  common  in  France : 
Davaine  calculated  that  half  the  Parisians  are 
infested  by  it.  In  England  it  is  rare.  Unless 
present  in  great  quantities  it  is  not  often  a  source  of 
trouble. 

d.  Ankylostoina  diiodeiiale. — This  small  worm  is 
also  known  as  Schrostoma  diwdeiiale,  and  Dochmhis 
or  Strongyliis  diwdenalis.  Occasionally  it  is  referred 
to  as  the  tunnel-wonn ,  on  account  of  the  disasters 
it  caused  among  the  men  engaged  in  the  St. 
Gotthard  Tunnel.  The  female  averages  12  mm. 
in  length,  the  male  is  slightly  smaller.  The 
cephalic  end  is  furnished  with  an  oral  capsule, 
which  possesses  a  cleft  covered  by  two  chitinous 
lamellre.  The  ventral  lip  has  four  curved  teeth  ; 
the  dorsal,  two  straight  ones. 
The  caudal  end  in  the  male  has 
a  three-lobed  bursa  and  two 
spines  (fig.  16).  This  worm 
infests  the  small  intestine  and 
bores  its  way  into  the  mucous 
membrane.  The  effects  of  an- 
kylostoma  on  the  gut  are  very 
characteristic.  The  damaged 
spot  is  indicated  by  a  small 
ecchymosis,  with  a  central  de- 
pressed white  spot,  in  which 
the  head  of  the  worm  lodged  ; 
occasionally  it  may  be  found 
still  anchored  to  the  mucous 
membrane.  When  present  in 
large  numbers  these  worms  pro- 
duce ansemia,  sometimes  called 
Egyptian  chlorosis.  The  anky- 
lostoma  is  very  common  in 
Egypt  and  Brazil.  The  ova  are 
oval  :  they  develop  rapidly  in 
muddy  water  and  in  mould,  es- 
pecially if  these  are  mixed  with 
feces.  Care  should  therefore 
always  be  taken  to  prevent  contamination  of  the 
soil.  The  parasite  gains  access  to  the  alimentary 
canal  in  drinking-water,  and  there  attains  maturity 
in  five  or  six  weeks. 

Symptoms. — The  presence  of  this  worm  is 
generally  indicated  by  the  usual  signs  of  anaemia,  viz. 
pallor  of  the  mucous  membranes,  weakness,  palpi- 
tation, and  faintness.  The  anaemia  is  due  to  the 
loss  of  blood  consequent  on  the  injuries  inflicted  by 
these  parasites  on  the  intestinal  mucous  membrane  ; 
and  is  characterised  by  eosinophilia  (p.  157)  and 
poikilocytosis.  Intestinal  colic,  diarrhoea,  and 
dropsical  effusions  sometimes  occur. 

Treatment. — The  patient  is  kept  on  fluid  diet 
for  twenty-four  hours  ;  an  aperient  is  then  given  in 
the  evening,  followed  next  morning  by  three  doses 
(10  to  30  grains)  of  thymol  in  cachets  at  intervals  of 
one  hour.  After  the  lapse  of  four  or  five  hours 
another  dose  of  aperient  is  given.  The  patient 
should  remain  in  bed  during  the  treatment,  and  no 
alcohol  or  other  solvent  of  thymol  be  allowed. 

e.  Filaria  medinensis,  Dracuncithis,  or  Guinea- 
worm. — This  is  a  fine  thread-like  worm  from  60  to 
100  cm.  in  length,  and  about  2  mm.  broad.  The 
female  only  is  known.  The  embr3-os  (i  mm.  in 
length)  develop  within  the  uterus.   The  intermediate 


Fig.  ib.—Ankylo- 
stojna  duodcnale  ; 
male  (a),  and  fe- 
male (b).  X  5  diam. 
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hosl  is  a  minute  crustacean  (Cyclops),  which 
inhabits  drinking-water.  While  within  the  Cyclops 
ihey  are  introduced  into  the  human  stomach,  and 
then  migrate  into  the  subcutaneous  tissues,  where 


Fig.  17. — Filaria  incditiciisis.    Reduced  i. 


they  become  mature.  A  common  situation  is  the 
tissue  beneath  the  skin  of  the  legs  and  feet  ;  the 
heel  is  a  favourite  situation. 

The  worm  is  confined  to  certain  districts  of  Asia, 
Africa,  and  Brazil. 

When  it  first  lodges  in  the  subcutaneous  tissue 
it  gives  rise  to  little  trouble  ;  as  it  grows  an  abscess 
forms  and  gradually  exposes  the  worm.  Treat- 
ment consists  in  the  injection  of  a  few  drops  of 
a  I  per  1,000  solution  of  perchloride  of  mercury 
into  the  body  of  the  worm,  if  this  be  protruding,  or, 
by  means  of  two  or  three  punctures,  into  the  tissues 
immediately  in  contact  with  it,  if  the  skin  of  the 
host  be  intact  (Emily). 

f.  Trichina  spiralis  The  mature  worm  inhabits 

the  intestinal  canal.  The  female  is  3  mm.  long  ; 
I  he  male  is  much  smaller,  and  is  further  distinguished 
by  presenting  on  the  dorsal  side  of  the  tail  two 
mammillary  protuberances,  which  are  turned  towards 
the  ventral  aspect,  and  include  between  them 
four  wart-like  nodules  (fig.  18).    The  young  are 


T'lij.    iS.  —  Trichina  Vic.  19.— Portion  of  human  mus- 

sfiiralis  ;    male  (a),  cle,   enclosing    a     single  en- 

and  female  (b).  x  35.  capsuled    trichina.       x  75. 

Also  nat.  size.  After  Leuckart. 

developed  in  the  uterus,  and  are  born  in  a  free 
state.  The  immature  trichina  inhabits  voluntary 
muscular  fibre,  where  it  is  usually  coiled  into  a 
^piral,  embedded  in  granular  material  and  surrounded 
by  a  cyst-wall,  which  frequently  contains  calcareous 
particles  (fig.  19).    These  capsules  are  visible  to  the 


naked  eye  as  minute  white  specks.  Each  capsule 
usually  contains  one  trichina,  but  two,  three,  and 
even  five  may  be  present. 

The  relation  of  the  two  forms  is  as  follows. 
When  a  piece  of  muscle  containing  living  trichinre  is 
taken  into  the  stomach,  the  capsules  are  digested 
and  the  worms  set  free.  In  two  days  and  a 
half  they  become  mature  and  pair.  The  embryos 
commence  to  be  born  on  the  eighth  day  ;  and  the 
female  may  continue  to  bring  forth  worms  for  many 
days.  The  mature  worm  lives  but  a  few  weeks, 
but  during  this  brief  life  may  bring  forth  a  thousand 
or  thirteen  hundred  embryos.  The  young  then  seek 
for  striated  muscle-fibre,  and  migrate  through  the 
wall  of  the  intestine  and  the  subperitoneal  tissue. 
A  few  may  get  into  vessels  and  are  distributed  by 
the  circulation.  On  gaining  access  to  a  muscle 
they  penetrate  the  fasciculi,  becoming  encysted 
about  three  weeks  after  the  original  infection  ;  the 
cyst  is  said  to  be  in  part  due  to  a  secretion  furnished 
by  the  trichina.  After  a  time  the  cyst-wall  calcifies  ; 
should  the  trichina  die,  the  cyst-contents  also  calcify. 
The  duration  of  life  of  the  worm  in  the  muscle  is 
very  long,  and  it  even  survives  for  a  time  the  death 
of  its  host.  The  trichina;  are  found  most  abundantly 
in  the  intercostal  muscles,  diaphragm,  and  laryngeal 
muscles.  In  the  limb-muscles  they  are  less  abundant, 
and  cluster  near  the  union  of  the  muscle  with  its 
tendon.  The  trichinae  so  accurately  select  the 
voluntary  muscles  that  the  pharyngeal  constrictors 
and  upper  part  of  the  cesophagus  will  lodge  hundreds 
of  them,  while  the  rest  of  the  tube  contains  none. 

Symptoms. — Human  beings  usually  acquire  the 
disease  from  eating  trichinosed  pork.  The  sym- 
ptoms may  be  divided  into  two  stages  :  the  first 
consists  of  gastro-intestinal  disturbance  due  to  the 
introduction  of  the  parasite  ;  the  second  corresponds 
to  the  migration  of  the  worm,  and  is  characterised 
by  muscular  troubles  and  febrile  disturbance. 

The  gravity  of  the  symptoms  depends  upon  the 
number  of  trichinae  taken.  The  initial  gastro- 
intestinal catarrh  commences  about  nine  days  after 
infection,  and  lasts  usually  about  a  week.  The 
second  stage  develops  as  the  intestinal  catarrh 
subsides  and  is  characterised  by  high  fever  and  pain 
in  the  limbs  and  muscles,  often  mistaken  for 
rheumatism.  The  muscles  sometimes  swell,  become 
cedematous,  and  occasionally  are  partially  paralysed. 
In  this  way  aphonia,  dysphagia,  dyspntea,  trismus, 
and  other  serious  symptoms  may  result.  In  grave 
cases  delirium  ensues,  the  limbs  become  flexed  and 
paralysed,  there  is  excessive  diarrhoea,  terminating 
in  death.  The  duration  of  the  second  stage  lasts 
four  or  five  weeks.  In  fatal  cases,  death  usually 
occurs  about  the  third  or  fourth  week. 

At  the  end  of  five  weeks  the  migration  is  usually 
complete,  and  the  trichinx  once  encysted  give  rise 
to  no  further  trouble.  The  diagnosis  may  sometimes 
be  established  during  life  by  an  examination  of 
suspected  articles  of  food,  or  by  the  detection  of 
adult  trichinre  in  the  evacuations  during  the  course 
of  the  disease.  The  most  certain  plan  is  to  remove 
a  fragment  of  affected  muscle  and  examine  it  under 
the  microscope.  The  muscular  symptoms  following 
the  acute  intestinal  catarrh  are  however  generally 
sufficient  to  establish  the  diagnosis. 

Treatment. — If  it  can  be  at  once  ascertained 
that  trichinosed  food  has  been  taken  into  the 
stomach,  an  emetic  should  be  administered  without 
delay,  followed  by  a  brisk  purgative  ;  this  treatment 
should  be  pursued  for  several  days  to  expel  the 
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worms  before  they  become  mature.  Calomel  alone, 
or  combined  with  scammony  or  jalap,  is  recom- 
mended. Even  when  the  young  filarise  have  begun 
their  migrations,  brisk  cathartics  still  do  good  ;  but 
the  patient's  strength  will  require  support  during 
this  critical  stage  by  beef-tea,  broth,  eggs,  milk, 
and  the  judicious  administration  of  wine  or  brandy. 
As  the  patient  becomes  convalescent  ordinary 
tonics  will  be  needed. 

Preventive  treatment  consists  in  the  detection 
and  rejection  of  infected  pork  rather  than  in 
increased  care  in  cooking  ;  since  a  temperature 
of  80°  C,  which  is  rarely  reached  in  the  interior"  of 
any  large  joint,  is  required  to  destroy  the  embryos. 
The  disease  is  now  rare  except  in  America.  Before 
the  present  stringent  regulations  obligatory  at 
slaughter-houses  in  Germany,  the  disease  was 
common  in  that  country,  where  sausages  made 
of  uncooked  ham  are  largely  eaten. 

g.  Filaria  sanguhiis  hominis. — This  parasite  and 
its  embryo  are  separately  described.  See  Filaria- 
SIS. 

IV.  Gregarinidae  [gregarhts,  from  grex,  a 
flock). — Fr,  Grigarines  ;  Ger.  Gregarinen. 

Variety  : — Coccidiiim  oviforme.  See  Psorosper- 
mosis. 

V.  Rhizopoda  (pi'^a,  a  root;  and  irovs,  a 
foot).  — Fr.  Rhizopodes  ;  Ger.  Rhizopoden. 

Variety  : — Amceba  coli. — See  Dysentery. 

J.  Bland  Sutton. 

H.  Montague  Murray. 

ENTOZOON  FOLLICULORUM.— Asynonym 
of  the  animalcule  of  the  follicles  of  the  skin,  other- 
wise named  Acarus  (Simon),  Demodex  (Owen),  and 
Steatozoon  foUiculorum  (Erasmus  Wilson).  See 
AcARUS. 

ENTROPION  (fV,  in;  and  -rpivw,  I  turn). — 
A  morbid  condition  in  which  the  eyelid  is  inverted, 
so  that  its  free  margin  is  directed  towards  the  eye. 
See  Eye,  and  its  Appendages,  Diseases  of. 

ENURESIS  {iv,  in  ;  and  ovpeai,  I  pass  the  urine). 
Involuntary  discharge  or  incontinence  of  urine. 
See  Micturition,  Disorders  of. 

EPHELIS.— Synon.  :  Sunburn  ;  Fr.  EpMlide  ; 
Ger.  Soniieiijlecken. — This  word  is  applied  to  pig- 
mentary discolouration  of  the  skin,  of  a  brown,  grey, 
or  black  colour,  increased  by  the  stimulus  of  light 
and  heat,  as  of  the  sun's  rays,  or  scorching  by  fire. 
Two  principal  varieties  of  the  affection  have  been 
noted,  namely,  Ephelis  Solaris  and  Ephelis  ab  igne. 
See  Pigmentary  Diseases  of  the  Skin. 

EPHEMERAL  FEVER  (eVi,  upon;  and  w^'pa, 
a  day). — A  mild  form  of  milk-fever,  so  called  on 
account  of  the  rapidity  with  which  it  subsides,  last- 
ing not  more  than  a  day.    See  Milk-Fever. 

EPHIDROSIS  (eiri',  upon  ;  and  I'Sprfa,  I  sweat). 
A  term  signifying  a  state  of  sweating,  and  synony- 
mous wit'.i  hidrosis.    See  Sudoriparous  Glands. 

EPIDEMIC  (eTri,  upon  ;  and  S^juos,  a  people). 

The  word  '  epidemic  '  is  used  in  two  senses  :  (i) 
As  a  general  term,  the  word  signifies  '  common  to, 
or  affecting  a  whole  people,  or  a  great  number  in  a 
community  ;  prevalent  ;  general '  (Webster).  It 
is  in  this  sense  that  the  word  is  used  when  it  is 
applied  to  the  mental,  moral,  and  social  phenomena, 
as  for  instance  when  we  speak  of  '  epidemic  suicide. ' 


(2)  As  a  technical  term  having  reference  to  disease, 
the  word  '  epidemic  '  is  used  injmore  than  one  sense  ; 
but  all  embody  the  idea  of  prevalence  beyond  that 
which  is  usual.  In  its  substantive  use  it  implies 
the  existence  of  prevalence ;  in  its  adjectival  use 
in  connection  with  the  word  'disease,'  it  implies 
the  ability  to  assume  prevalence.  The  employment 
of  the  word  is  not  limited  to  diseases  which  are  due 
to  contagia.  Thus  Hecker  included  dancing  mania 
among  the  epidemics  of  the  Middle  Ages,  and 
Haeser  uses  the  word  in  connection  with  ergotism 
and  scurvy.  Other  writers  would  limit  the  use  of 
the  word  to  prevalence  of  a  malady  in  a  locality 
to  which  it  is  foreign,  thus  employing  it  in  con- 
tradistinction to  the  word  '  endemic'  Such  limi- 
tation would  prevent  its  employment  in  connection 
with  a  large  prevalence  of  a  disease  which  in  smaller 
quantity  is  constantly  present  in  the  same  locality, 
and  which  is  due  to  conditions  inherent  in  the  locality 
or  in  its  population  ;  and  this  would  be  contrary  to 
the  general  acceptation  of  the  term.  The  essential 
idea  of  '  endemic  '  is  the  persistence  of  a  disease  in  a 
locality  or  people  as  the  result  of  local  conditions  ; 
the  essential  idea  of  an  '  epidemic '  is  exceptional 
amount  of  prevalence  irrespective  of  the  question 
whether  the  disease  is  in  less  degree  constantly 
existent  in  the  locality.  The  two  words  are  not  in 
complete  contradistinction,  but  only  in  so  far  as 
they  relate  to  magnitude  of  prevalence. 

The  amount  of  prevalence  which  may  be  properly 
deemed  to  constitute  an  epidemic  is  necessarily 
dependent  on  the  difference  between  that  amount 
and  that  which  frequently  or  normally  occurs,  and 
therefore  is  dependent  upon  the  effect  which  this 
prevalence  has  on  the  mind.  Thus  from  two  to 
three  thousand  persons,  or  more,  frequently  die  in 
London  in  a  single  year  from  measles  or  whooping 
cough  or  diarrhoea,  which  are  endemic.  If  the  same 
number  of  deaths  occurred  from  cholera,  which  is  not 
endemic  in  this  population,  it  would  no  doubt  be 
spoken  of  as  an  epidemic. 

It  is  this  eftect  upon  the  mind,  the  terror  which 
epidemics  have  inspired  in  the  past,  that  has  led  to 
the  wildest  speculation  as  to  their  cause.  The 
mysticism  of  former  ages  led  to  the  search  for  ex- 
planations of  the  phenomena  in  extra-mundane 
conditions  ;  and  older  writers  tell  of  celestial 
portents,  observed  or  believed  to  have  been  ob- 
served, which  were  currently  accepted  as  presaging 
disaster.  Later,  '  portents '  gave  way  to  '  precursors,' 
and  it  was  thought  that  the  earlier  epidemics  of 
malignant  cholera  which  invaded  Europe  were 
preceded  by  unusual  prevalence  of  '  fevers  '  and 
diarrhoeal  disease  ;  but  still  later  study  has  failed 
to  find  evidence  of  unusual  behaviour  of  disease 
generally,  preceding  or  accompanying  a  particular 
epidemic,  such  as  would  afford  indication  of  the 
existence  of  an  '  epidemic  constitution '  which 
rendered  populations  liable  to  attack.  Experience 
of  epidemic  disease  due  to  the  contagia  early 
demonstrated  one  mode  of  its  distribution — the 
contact  of  the  sick  person  with  his  fellows,  or  their 
contact  with  such  articles  as  clothing  with  which  he 
had  been  intimately  associated.  The  existence  of 
a  contagium  was  thus  assumed,  but  the  abiHty  of 
certain  contagia  to  operate  simultaneously  upon 
numerous  persons  at  long  distances  and  over 
wide  areas  was  not  then  capable  of  explanation. 
Difficulty  undoubtedly  resulted  from  the  fact  that 
communicable  diseases  of  which  the  methods  of 
diff"usion  were  not  all  identical  were  not  distmguished 
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from  each  other.  Even  in  our  own  time  the  con- 
fusion Ijetween  enteric  fever  and  typhus  led  to 
perplexity  ;  hence  an  ability  to  understand  the 
phenomena  of  epidemics  was  dependent  in  the  first 
instance  upon  a  more  precise  knowledge  of  the 
nature  of  the  maladies  concerned. 

The  epidemics  of  cholera  during  the  nineteenth 
century  gave  much  opportunity  for  studying  the 
causes  of  cholera  under  conditions  particularly 
favourable  for  this  purpose.  The  visitation  of 
England  by  cholera  in  1848  enabled  the  behaviour 
of  the  disease  to  be  better  appreciated  than  was 
possible  in  Eastern  countries  in  which  the  disease 
is  endemic ;  and  as  a  result  the  important  fact 
became  manifest  that  water  contaminated  with 
cholera-dejecta  possessed  an  enormous  ability  to 
cause  that  disease  among  persons  who  drank  it. 
This  one  observation  has  done  much  to  establish  a 
method  of  inquiry  which  has  been  successfully 
utilised  in  subsequent  investigations,  and  to  dispel 
the  mysticism  which  previously  shrouded  the  study 
of  epidemiology.  In  this  connection  the  names  of 
Snow  and  Simon  will  be  held  in  grateful  remem- 
brance. In  this  instance  water  only  was  found  to 
be  the  means  of  communication  of  the  disease. 
Similar  observation  as  to  diphtheria  and  scarlet 
fever  has  not  only  included  milk  as  a  vehicle  of 
contagion,  but  has  raised  larger  questions  as  to  the 
source  of  contamination,  and  has  through  the 
inquiries  of  W.  H.  Power  and  Klein  taught  that 
animal  life  other  than  human  must  be  considered  in 
seeking  an  explanation  of  epidemic  disease  in  man. 
In  these  inquiries,  methods  of  research  widely 
different  have  been  utilised.  Inquiry  in  this  field 
has  in  the  main  been  based  upon  differentiation 
between  the  circumstances  of  those  attacked  by  a 
disease  and  of  those  who  have  not  been  attacked, 
with  eventual  discovery  by  this  means  of  a  particular 
channel  by  which  disease  has  been  conveyed.  All 
such  inquiry  has  assumed  the  existence  of  a  specific 
entity  causing  disease,  but  no  further  proof  of  its 
existence  was  obtainable  by  this  method  than  that 
aflbrded  by  the  evidence  of  its  operation.  Inquiry 
in  the  laboratory  has  been  directed  to  the  identifi- 
cation of  this  entity,  to  obtaining  knowledge  of  its 
nature,  of  the  manner  in  which  it  obtains  entry 
to  the  animal  body,  of  the  conditions  upon  which 
the  resistance  of  this  body  to  its  invasion  depends, 
and  of  the  means  by  which  it  can  be  communicated 
from  one  human  body  to  another,  with  or  without 
an  intervening  invasion  of  other  animal  bodies. 

Other  study  of  epidemic  disease  has  had  as  its 
basis  the  consideration  of  statistics,  the  counting  of 
the  number  of  persons  who  have  died  from  the 
particular  cause,  and  (more  recently)  of  the  number 
of  persons  who  have  been  attacked,  so  far  as  the 
symptoms  to  which  this  cause  has  given  rise  have 
enabled  the  disease  to  be  identified.  Study  of  this 
sort  has  shown  that  some  epidemic  diseases  are 
seasonal  in  their  prevalence  ;  that  while  this  ability 
to  spread  is  undoubtedly  afiected  by  such  circum- 
stances as  are  incidental  to  man,  some  natural  con- 
ditions have  in  paramount  degree  determined  the 
prevalence  of  the  disease,  and  its  ability  to  spread 
beyond  the  limits  of  the  area  in  which  it  is  endemic 
and  to  manifest  for  a  time  its  infective  ability  over 
wider  areas.  Along  with  regular  variations  in 
prevalence  in  each  successive  year,  dependent 
apparently  in  their  degree  upon  climatic  conditions, 
which  have  been  especially  studied  by  Longstaff, 
are  the  larger  variations  over  longer  periods  which 


cause  the  greater  epidemics  or  pandemics.  These 
also  maintain,  as  Whitelegge  has  shown,  a  tendency 
to  rhythmical  behaviour. 

More  recently,  examination  of  the  figures  obtained 
by  notification  of  infectious  diseases  in  London 
has  shown  seasonal  variation  in  age-incidence  and 
seasonal  variation  in  fatality  (case-mortality)  ;  these 
fiicts  support  the  view  enunciated  by  Whitelegge 
that  there  is,  from  time  to  time,  a  change  in  the 
quality  of  the  virus,  enabling  it  to  invade  at  one 
period  more  resistent  persons  than  at  another  time, 
and  to  be  more  destructive  of  the  individuals  invaded 
at  one  time  than  another  {see  Periodicity  in 
Disease).  The  circumstances  underlying  these 
changes  are  not  yet  understood,  but  the  more  precise 
study  of  epidemic  disease  which  is  possible  at  the 
present  time  must  increasingly  add  to  our  knowledge 
of  its  causes,  and  is  already  showing  that  for  explana- 
tion of  the  behaviour  of  such  disease,  regard  must 
be  had  to  the  changes  to  which  the  virus  is  subject 
owing  to  varying  conditions,  meteorological  and 
telluric,  and  to  passage  through  animals  other  than 
the  human  ;  moreover  the  channels  of  communi- 
cation to  man  are  not  yet  all  known. 

Shirley  F.  Murphy. 

EPIDEMIC  DROPSY.  — Description  and 
Geographical  Distribution.  — In  the  cold  sea- 
son'of  1877-78  an  epidemic  of  a  disease,  whose  most 
constant  feature  was  dropsy,  appeared  in  the  southern 
suburbs  of  Calcutta.  It  diecl  out  as  the  hot  weather 
set  in,  reappeared  over  an  extended  area  in  the  cold 
months  of  1878-79,  and  subsided  in  the  hot  season 
of  1879.  A  second  recrudescence  occurred  in  the 
cold  season  of  1879-Soover  a  wider  area  of  the  town 
and  suburbs,  and  the  disease  finally  disappeared  in 
the  hot  season  of  1880.  An  outbreak  of  the  same 
kind  appeared  at  Shillong  on  the  Khasia  Hills,  in 
Assam,  at  Dacca  and  in  some  tea-gardens  of  South 
Sylhet,  in  1878-79  ;  and  a  similar  epidemic  broke 
out  in  the  island  of  Mauritius  in  November  1878, 
and  continued  to  prevail  until  April  1879,  when  it 
disappeared.  No  similar  outbreak  has  been  observed 
in  Bengal  or  Mauritius  before  or  since.  Epidemics 
have  occurred  in  some  parts  of  tropical  Asia  and 
America  and  on  ships  trading  in  or  with  the  tropics, 
of  which  dropsy  was  a  prominent  symptom,  but 
these  have  been  described  as  outbreaks  of  beriberi. 
See  Beriberi. 

Epidemiology. — The  Calcutta  outbreak  was 
the  centre  from  which  the  others  were  exported. 
The  exportation  took  place  by  means  of  travellers 
and  labourers  proceeding  to  tea-gardens  and  sugar- 
plantations.  The  disease  restricted  itself  mainly  to 
the  classes  among  which  it  first  appeared.  Its  power 
of  diffusion  was  weak  and  progress  slow,  but  per- 
sonal intercourse  was  evidently  the  main  instrument 
of  extension.  Social  conditions  seemed  to  have  less 
influence  than  domestic  in  spreading  the  disease. 
Its  subsidence  in  the  hot  and  wet  months  and  pre- 
valence in  the  cold  were  well  marked  in  Bengal, 
but  seasonal  changes  did  not  affect  its  wax,  con- 
tinuance, and  wane  in  Mauritius.  Natives  and  half- 
castes  were  the  exclusive  sufferers,  Europeans  being 
exempt.  Men  were  seized  in  larger  proportion  than 
women  ;  children  were  susceptible,  and  among  them 
sexual  liability  was  equal.  Distribution  was  unequal, 
particular  houses  or  groups  of  houses  showing  an 
excess  of  cases.  Insanitary  conditions  did  not  seem 
to  determine  incidence.  Medical  men,  who  had 
served  in  the  Madras  famine  of  1876-77,  recognised 
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the  disease  as  similar  to  that  which  tliey  had  met 
with  in  the  famine-tracts. 

Symptoms. — The  appearance  of  the  dropsy  was 
usually  preceded  by  fever,  disturbance  of  stomach 
and  bowels,  burning  and  pricking  of  skin,  and  deep- 
seated  pain  in  body  and  limbs.  The  pyrexia  was 
mild  and  remittent  in  type,  the  temperature  ranging 
from  99°  to  ioi°  F.  In  many  cases  an  urticarial, 
scarlatinal,  or  morbilliform  rash  was  observed.  The 
lower  extremities  first  swelled,  and  in  bad  cases 
anasarca  of  the  trunk  and  upper  extremities,  seldom  of 
the  face,  appeared.  Effusion  into  serous  cavities  and 
cedema  of  the  lungs  sometimes  occurred,  giving  rise  to 
dyspnoea  ;  and  diarrhoea  and  mild  dysentery  were 
observed  in  some  cases.  Antemia  and  emaciation 
were  constant  features.  There  was  no  enlargement 
of  the  spleen,  and  albuminuria  was  very  rare.  No 
anaesthesia,  paralysis,  or  other  symptom  of  multiple 
neuritis  was  observed.  The  illness  was  apt  to  be 
prolonged,  and  the  death-rate  was  from  2  to  8  per 
cent,  of  attacks.  Sudden  death  from  cardiac  and 
pulmonary  complications  sometimes  took  place. 

Diagnosis. — The  only  disease  with  which  a 
dropsy  of  this  kind  occurring  epidemically  might 
be  confounded  is  beriberi ;  but  both  epidemiology 
and  symptomatology  present  numerous  and  striking 
points  of  difference.  The  bacteriology  of  neither 
disease  has  as  yet  been  worked  out. 

Treatment.  —  Diaphoretics,  diuretics,  cardiac 
stimulants,  and  in  later  stages  chalybeates  and  tonics, 
with  careful  dieting  and  nursing,  were  found  to  be 
the  most  satisfactory  means  of  treatment. 

Kenneth  Macleod. 
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-See  Periodi- 


EPIDIDYMITIS  (eVi,  upon  ;  and  Si'Sumoj,  atesti- 
cle).  —  Inflammation  of  the  epididymis.  See  Testes, 
Diseases  of. 

EPIGASTRIC  PAIN.— The  structures  which  nor- 
mally occupy  the  epigastrium  or  '  pit  of  the  stomach  ' 
-are  the  greater  part  of  the  stomach,  a  small  portion 
of  the  liver,  and  more  deeply  a  part  of  the  pancreas, 
the  aorta  giving  off  the  cceliac  axis  and  superior 
mesenteric  branch,  the  inferior  vena  cava,  the  veins 
forming  the  commencement  of  the  portal  vein,  the 
receptaculum  chyli,  and  the  solar  plexus. 

Abnormal  sensations  specially  referred  to  the 
epigastrium  are  generally  associated  with  disorders 
of  the  stomach  [see  Stomach,  Diseases  of).  Less 
frequently  they  may  be  associated  with  disorders  of 
the  abdominal  wall  and  other  parts  just  enumerated. 
Not  infrequently  they  are  accompanied  by  superficial 
or  deep  tenderness.  An  unpleasant  sensation  at  the 
pit  of  the  stomach  accompanies  nausea  ;  while  vio- 
lent vomiting  or  retching  causes  considerable  pain 
or  aching  in  this  region.  Sometimes  the  pain  is  situ- 
ated deeply,  or  shoots  towards  the  back.  This  may 
depend  upon  disease  affecting  the  posterior  wall  of 
the  stomach,  pancreatic  disease,  aneurysm,  or  other 
causes.  A  sensation  of  tension  or  dragging  pain  is 
sometimes  experienced  just  below  the  ensiform  car- 
tilage in  cases  where  the  diaphragm  is  much  dis- 
placed downwards,  as  from  extreme  emphj'sema, 
abundant  accumulation  of  fluid  or  air  in  the  pleura, 
or  extensive  pericardial  effusion.  A  deep  pain  is 
not  uncommonly  referred  to  the  epigastrium  in  cases 
of  Addison's  disease,  and  also  in  those  of  pernicious 
antemia.  Probably  this  is  connected  with  the  sym- 
pathetic plexuses.       Frederick  T.  Roberts. 


EPIGASTRIC  PULSATION.— Pulsation  is  not 
uncommonly  felt  in  the  epigastrium.  When  situated 
at  its  upper  part,  just  below  the  ensiform  cartilage, 
it  depends  upon  the  heart,  usually  its  right  side, 
being  due  either  to  shortness  of  the  sternum,  dis- 
placement of  the  heart,  or  temporary  distension  or 
permanent  enlargement  of  its  right  cavities.  Very 
often  a  pulsation  is  felt  and  sometimes  even  seen, 
due  to  a  pulsating  aorta,  especially  in  thin  and 
anaemic  subjects  ;  and  an  impulse  from  this  vessel 
may  be  transmitted  through  an  enlarged  pancreas, 
or  through  an  abscess  of  the  liver.  Occasionally 
an  impulse  in  the  epigastrium  is  connected  with  an 
aneurysm,  either  of  the  aorta  or  of  one  of  its  branches. 
A  pulsation  in  this  region  has  also  been  attributed 
to  regurgitation  of  blood  from  the  right  auricle  into 
the  inferior  vena  cava  and  hepatic  veins,  in  cases  of 
tricuspid  incompetency.  A  murmur  may  sometimes 
be  heard  in  the  epigastrium.  Usually  this  is  a  con- 
ducted cardiac  murmur,  but  occasionally  it  depends 
on  an  aneurysm. 

Frederick  T.  Roberts. 
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EPILEPSY  (Greek,  eViATjipia,  eir'i\7i\pis,  a  seizure, 
from  evi\aixQaviiv,  to  seize  upon).  — Synon.  :  Falling 
Evil,  Falling  Sickness  ;  Lat.  JSIorbus  sacer,  mo7-biis 
coinitialis,  ino7-biis  caduciis ;  Ger.  FaUsticht  ;  Fr. 
Epilepsie. 

Definition. — A  disease  characterised  by  recur- 
ring attacks  of  sudden  brief  disturbance  of  the  cere- 
bral functions,  generally  causing  the  patient  to  fall 
to  the  ground,  whence  the  old  English  name.  The 
effects  of  the  disturbance  of  the  brain  vary.  When 
intense  it  involves  the  motor  centres  and  there  is 
convulsion ;  when  slighter  there  may  be  only  a 
moment's  unconsciousness,  with  or  without  a  fall. 
In  the  slightest  form  there  is  only  impairment  of 
consciousness,  without  actual  loss,  but  often  attended 
by  some  sensory  disturbance. 

Etiology. — Epilepsy  is  a  self- perpetuating  dis- 
ease, each  attack  leaving  behind  it  a  disposition  to 
the  occurrence  of  similar  attacks,  in  consequence  of 
the  fact  that  all  brain-activity  has  a  residual  eftect, 
facilitating  the  recurrence  of  the  same  functional 
action.  Hence,  we  must  look  to  the  exciting  cause 
of  the  first  fit  for  that  of  the  disease.  But  often  na 
exciting  cause  can  be  traced,  and  when  an  apparent 
cause  can  be  ascertained  it  is  often  too  trifling  in 
character  to  be  a  sufficient  explanation  of  so  great  a 
departure  from  the  normal  state.  It  is  evident  that 
the  chief  cause  of  the  disease,  in  most  cases,  is  an 
inherent  disposition  of  the  cerebral  centres  to  the 
discharge  of  energy  in  abnormal  form.  The  exciting 
cause,  when  one  can  be  traced,  acts  only  as  does 
the  spark  which  produces  the  explosion  of  gun- 
powder, the  essential  cause  of  which  is  the  chemical 
composition  of  the  explosive  agent.  The  constitu- 
tion of  the  brain  is  such  as  to  make  possible  an 
instant  energetic  release  of  nerve-force  in  normal 
circumstances,  and  apparently  a  slight  difference 
from  the  normal  conditions  permits  its  sudden  libera- 
tion without  adequate  cause  and  in  a  form  different 
from  that  which  occurs  in  health.  The  conditions 
which  predispose  to  the  disease  are  therefore  of  chief 
importance  in  its  causation. 

Sex. — Females  sufter  rather  more  frequently  than 
males,  the  proportion  being  as  13  to  12. 

Heredity. — Nearly  one  half  of  the  cases  of  epilepsy 
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in  which  the  fiimily  history  can  be  properly  ascer- 
tained are  found  to  present  epilepsy  or  insanity  in 
antecedents  or  collaterals.  Other  diseases  of  the 
nervous  or  general  system  are  not  met  with  in 
sufficient  frequency  to  justify  us  in  attaching  weight 
to  them  as  indications  of  a  predisposition.  But 
epilepsy  and  insanity  seem  to  be  interchangeable, 
and  are  met  with  in  such  frequency  (considering 
that  ascertainable  family  disease  always  falls  short  of 
the  truth)  as  to  justify  the  inference  that  in  more 
than  half  the  cases  the  disease  is  the  result  of  a  con- 
genital disposition  which  is  transmitted  through  the 
parents.  Females  present  hereditary  taint  more 
frequently  than  males,  the  difference  between  them 
being  about  6  per  cent.  Inheritance  is  more  fre- 
quently from  the  mother's  side  than  from  the  father's, 
but  in  the  former  females  are  in  considerable  excess 
of  males,  and  in  the  latter  case  males  constitute  a 
considerable  majority.  Occasionally  the  number  of 
members  of  a  family  who  have  suffered  is  large. 
Instances  of  five  or  six  cases  are  not  very  rare,  and 
the  writer  has  met  with  eleven  and  even  fourteen 
cases  in  one  family.  Hysteria  and  neuralgia  do  not 
occur  with  sufficient  frequency  in  the  families  of  epi- 
leptics, compared  with  others,  to  make  them  signi- 
ficant. Nor  is  there  evidence  that  any  morbid 
constitutional  state,  outside  the  nervous  system, 
involves  a  disposition  to  epilepsy.  The  influence  of 
syphilis  seems  to  be  exerted  solely  through  the  pro- 
duction of  organic  disease  of  the  brain,  and  most 
cases  of  recurring  convulsions  due  to  it  are  thus 
produced.  In  a  few  cases  of  inherited  syphilis  the 
hindered  general  development  has  seemed  to  induce 
the  disease. 

Age. — Three  quarters  of  the  cases  of  epilepsy  begin 
under  twenty  years  of  age  ;  more  than  one  quarter 
under  ten  ;  and  nearly  one  half  between  ten  and 
twenty.  Only  15  per  cent,  begin  between  twenty 
and  thirty,  and  only  6  per  cent  in  the  next  ten  years, 
and  the  percentage  progressively  lessens  in  each 
succeeding  decade.  No  less  than  a  quarter  of  the 
cases  commence  during  the  four  years,  twelve  to 
sixteen  inclusive.  The  excess  of  females  is  greatest 
in  infancy  and  at  puberty,  but  is  distinct  until  thirty 
years  of  age,  after  which  males  are  in  excess. 

Heredity  has  not  much  influence  on  the  age  at 
which  epilepsy  commences.  The  cases  in  which  it 
can  be  traced  are  about  3  per  cent,  less  between 
twenty  and  thirty,  and  10  per  cent,  less  in  the  cases 
over  forty,  than  in  those  under  twenty,  but  they 
occur  up  to  quite  late  life. 

Exciting-  Causes. — A  reasonable  exciting  cause 
can  be  traced  only  in  less  than  half  the  cases,  rather 
more  frequently  in  males  than  in  females,  but  with 
equal  frequency  in  the  two  sexes  under  ten. 

Infantile  Causes. — The  cases  commencing  in 
infancy  fall  into  three  classes  as  regards  causation. 
I.  In  the  majority  of  the  cases  the  fits  begin  as 
'dentition  convulsions,'  as  they  are  called,  com- 
mencing as  slight  general  attacks  during  the  period 
of  the  first  dentition  and  coinciding  with  the  back- 
wardness in  teething  and  generally  also  in  walking 
which  indicates  rickets.  In  some  cases  the  attacks 
go  on  through  childhood  to  adult  life,  increasing  in 
severity  ;  in  others  an  interval  of  a  few  years  occurs 
after  the  cessation  of  the  infantile  convulsions,  which 
must  be  regarded  nevertheless  as  exerting  an 
influence  disposing  to  the  subsequent  fits.  In  at 
least  one  tenth  of  the  cases  of  epilepsy  such  a  rela- 
tion to  these  infantile  convulsions,  continuous  or 
intermittent,  can  be  traced.    It  is  known  that  such 


convulsions  are  really  due  to  the  eft'ects  produced 
upon  the  brain  by  the  general  retarding  influence  of 
rickets.  The  functional  development  of  the  lower 
reflex  centres  is  more  advanced  than  that  of  the 
higher  cortical  centres  which  should  control  them. 
The  hindrance  to  development  tells  most  on  the 
centres  which  are  least  advanced,  and  so  the  effect 
is  to  induce  an  abnormal  deficiency  of  control,  a 
relative  insubordination  of  the  lower  centres,  which 
gives  rise  to  the  common  phenomena  of  laryngismus 
stridulus  and  convulsions.  This  connection  with 
rickets  is  of  great  importance  because  the  latter  is  to 
a  large  extent  preventible,  and  therefore  a  certain 
proportion  of  cases  of  epilepsy  could  be  also  pre- 
vented. These  cases  are  distinguished  by  the  slight 
and  general  character  of  the  early  convulsions. 
2.  In  a  much  smaller  class  the  initial  convulsions 
in  infancy  are  of  great  severity,  often  repeated, 
and  either  unilateral  or  beginning  on  one  side,  on 
which  power  is  often  lessened,  sometimes  consider- 
ably. In  these  cases  the  convulsions  indicate  the 
occurrence  of  a  local  cerebral  lesion,  due  to  injury, 
to  local  polio-encephalitis,  to  venous  thrombosis, 
or  even  venous  hemorrhage,  and  often  occur  during 
conditions  of  general  weakness,  such  as  exhaustion 
from  diarrhrea  or  an  acute  specific  disease,  or  during 
whooping  cough.  .Sometimes  they  come  on  in 
apparently  healthy  children  during  hot  weather,  like 
polio-myelitis.  The  convulsions  often  recur  through 
life,  but  are  distinguished  by  unilateral  commence- 
ment, sometimes  by  limitation  to  one  side,  and 
often  by  traces  of  hemiplegia.  These  are  cases  of 
'organic  epilepsy.'  3.  In  a  third  class  of  cases 
there  have  generally  been  convulsions  during  the 
first  two  or  three  days  of  life,  and  birth  was  difficult, 
under  conditions  to  make  probable  the  existence  of 
some  cortical  injury  to  the  brain,  such  as  haemor- 
rhage on  the  surface.  Such  cases  are  often  attended 
by  bilateral  weakness  or  clumsiness  of  the  limbs 
and  by  some  mental  defect. 

Mental  emotion. — Fright,  some  form  of  excite- 
ment, or  intense  anxiety,  is  alleged  as  the  cause  of 
the  first  fit  in  no  less  than  one  third  of  the  cases  in 
which  the  exciting  cause  can  be  ascertained.  Of 
these,  fright  is  by  far  the  most  common,  a  fact 
which  is  not  surprising  when  we  consider  how 
potent  is  the  influence  of  alarm  on  the  motor 
centres  of  an  animal,  as  manifested  by  the  instant 
energetic  movement  to  escape  from  danger,  or  the 
conspicuous  tremor  if  no  escape  is  possible.  It 
seems  to  be  more  eftective  in  females  than  males, 
especially  after  childhood.  The  first  fit  may  occur 
immediately,  or  only  after  an  interval  of  some  hours 
or  days.  Her£ditary  predisposition  often  exists. 
Anxiety  is  effective  chiefly  in  the  second  half  of 
life,  and  is  more  frecjuently  to  be  traced  in  males 
than  females. 

Traiiniatii  causes.  — A  blow  or  fall  on  the  head 
is  not  rarely  the  exciting  cause  of  epilepsy  which  is 
apparently  idiopathic,  as  well  as  of  the  organic 
form  in  which  there  are  signs  of  local  injury. 
Sometimes  the  first  fit  occurs  immediately,  more 
often  after  an  interval  which  rarely  exceeds  a 
month.  Exposure  to  the  sun  is  a  cause  which  is 
often  alleged,  but  the  cases  are  few  in  which  it  can 
reasonably  be  regarded  as  effective,  and  in  most  of 
these  the  exposure  and  first  fit  occurred  in  tropical 
climates. 

Acute  diseases  may  cause  recurring  convulsions 
by  the  mechanism  of  an  organic  lesion  of  the  brain, 
probably  thrombosis,  of  which  such  cases  present 
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subsequent  evidence.  But  in  many  cases  tlie  first 
convulsion,  which  led  to  the  recurring  attacks, 
occurred  without  any  evidence  of  organic  mischief, 
apparently  from  the  influence  of  the  toxic  blood- 
state  on  the  brain.  In  the  majority  of  such  cases 
the  acute  specific  disease  was  scarlet  fever,  and  this 
independently  of  dropsy  or  renal  complications. 
This  is  a  remarkable  fact,  taken  in  conjunction  with 
the  circumstance  that  scarlet  fever  may  be  followed 
by  optic  neuritis  apart  from  any  other  cause  than  the 
blood-state.  Influenza  often  intensifies  the  disease 
when  it  existed  before,  but  it  does  not  usually 
induce  it. 

Reflex  causes  are  chiefly  confined  to  the  gastro- 
intestinal system,  e.g.  an  indigestible  meal  or  the 
irritation  of  intestinal  worms.  Convulsions  thus 
induced  may  recur  and  persist  after  the  cessation  of 
their  exciting  cause.  In  the  cerebro-spinal  nerves, 
irritation  is  very  seldom  effective.  A  few  cases  are 
on  record  in  which  a  peripheral  injury  to  a  limb 
led  to  convulsions  beginning  in  the  part,  but  they 
are  too  rare  to  be  of  practical  importance,  especially 
when  due  account  is  taken  of  cases  in  which  this 
apparent  effect  turned  out  to  be  only  an  excitant 
of  convulsions  really  due  to  the  influence  of  organic 
brain-disease. 

Miscellaneous  causes,  which  are  met  with  in  rare 
cases,  need  only  be  mentioned.  Asphyxia  is  one 
which  is  occasionally  distinct.  Chronic  alcoholism 
is  certainly  a  cause  of  epilepsy,  but  presents  the 
characteristic  that  the  fits  almost  invariably  follow 
a  period  of  alcoholic  excess.  Other  forms  of  blood- 
poisoning,  from  lead,  from  chronic  renal  disease, 
perhaps  from  tobacco,  seem  to  be  rare  causes. 
Attacks  are  often  ascribed  to  deranged  menstrua- 
tion ;  the  common  disturbance  of  the  nervous 
system  at  the  time  of  the  '  periods '  often  induces  an 
attack  in  persons  otherwise  predisposed,  but  there 
is  no  evidence  that  it  has  a  definite  causal  relation 
to  the  disease.  The  frequencj'  with  which  the 
disease  commences  at  the  time  of  puberty  should  be 
noted  in  this  connection,  because  the  hope  con- 
stantly entertained  that  the  disease,  previously 
established,  will  cease  when  regular  menstruation 
occurs,  is  wholly  illusory. 

Symptoms. — The  symptoms  which  manifest  the 
paroxysmal  disturbance  of  the  brain  differ  very 
much  in  severity,  and  are  variously  designated 
'  fits,'  'attacks,'  'seizures,'  'faints,'  'turns,'  'sensa- 
tions,'and,  in  America,  'spells.'  The  friends  are 
sometimes  anxious  to  conceal  from  the  patient  the 
nature  of  the  disease,  and  carefully  avoid  the  term 
'  fit,'  which  should  therefore  be  avoided  unless  it  is 
known  that  the  patient  is  already  familiar  with  it. 
The  attacks  may  be  divided  into  three  classes, 

(1)  severe,  or  '  major  '  attacks,  the  'grand  i?!ar  of 
the  French,  attended  with  tonic  and  clonic  spasm  ; 

(2)  slighter  attacks,  which  may  be  termed  medium, 
in  which  there  is  loss  of  consciousness  and  slight 
spasm,  brief  general  rigidity,  or  local  clonic  spasm 
in  cases  of  '  organic  '  epilepsy  ;  (3)  slight  or  minor 
attacks,  the  '■petit  mal '  of  the  French,  in  which 
there  is  only  loss  of  consciousness,  and  sometimes 
merely  its  impairment,  attended  by  some  charac- 
teristic sensation.  In  all  forms  with  unconscious- 
ness the  loss  may  occur  at  the  very  onset,  and  the 
sufferer  is  then  unaware  of  the  attack  until  it  is 
over.  Often,  however,  consciousness  is  only  lost 
after  it  has  been  influenced  by  the  commencing 
process  of  '  discharge '  in  the  brain,  the  perception 
of  which  constitutes  the  warning  of  the  fit,  or  the 


'  aura  '  (a  term  dating  from  the  time  of  the  Greeks, 
when  a  vapour  was  supposed  to  ascend  from  the 
periphery  and  to  produce  the  initial  sensation). 

Severe  Attacks. — Precursory  symptoms,  or 
prodromata,  are  sometimes  noted  for  a  few  days  or 
hours  before,  sometimes  consisting  of  the  recurrence 
of  the  slightest  form  of  minor  attack,  sometimes 
sudden  starts,  or  a  headache,  or  unnatural  appetite, 
or  some  change  in  the  aspect  or  manner  which  is 
recognised  by  the  friends. 

Wartiiug.  —  The  study  of  this  is  important 
because,  when  present,  it  indicates  the  part  of  the 
brain  in  which  the  process  of  discharge  commences. 
In  organic  epilepsy,  and  in  rare  cases  of  idiopathic 
epilepsy  in  which  there  is  local  instability,  the  com- 
mencing fit  produces  spasm  or  sensation  in  one 
limb  or  a  sensation  referred  to  one  of  the  special 
senses.  In  the  attacks  of  the  idiopathic  form  the 
sensations  are  more  general  in  their  character  and 
relation,  and  are  extremely  variable.  Some  warn- 
ing is  present  in  more  than  half  the  cases  of  epilepsy. 

Vertigo  is  one  of  the  most  common,  and  may 
consist  in  an  apparent  movement  of  the  body  or  of 
external  objects.  But  it  should  be  observed  that 
the  term  '  giddiness  '  is  constantly  employed  by 
patients  to  designate  a  mere  sense  of  mental  con- 
fusion without  any  sensation  corresponding  to 
vertigo.  The  sensation,  when  definite,  may  be 
explained  by  the  inequality  of  the  discharge  in  the 
two  hemispheres  of  the  brain,  since  it  may  be 
accompanied  or  replaced  by  corresponding  move- 
ment. A  deviation  of  the  head  to  one  side  is  ex- 
tremely common  at  the  commencement  of  the  fit, 
and  sometimes  occurs  before  the  patient  loses  con- 
sciousness. It  is  occasionally  accompanied  by  a 
visual  aura,  such  as  lights  or  objects  before  the  ej'es, 
which  move  towards  the  side  to  which  the  head  turns, 
and  the  patient  may  seem  compelled  to  follow  them. 
The  turning  of  the  head  may  be  attended  by  that  ot 
the  whole  body,  and  sometimes  a  patient  will  turn 
round  two  or  three  times  before  falling. 

An  epigastric  sensation  is  another  common 
warning,  generally  indescribable  in  character,  and 
often  ascending  to  the  throat,  where  it  causes  a 
sense  of  choking,  or  to  the  head,  and  in  either  case 
quickly  followed  by  loss  of  consciousness.  Some- 
times there  is  a  sense  of  distinct  nausea,  and  occa- 
sionally the  sensation  is  actual  pain  at  the  epigas- 
trium which  usually  remains  there  until  conscious- 
ness is  lost. 

Cardiac  and  other  sensations  are  less  common. 
A  sudden  pain  at  the  heart,  or  a  sense  of  distress, 
or  violent  palpitation  may  be  experienced.  The 
sense  of  pulsation  may  become  instantly  general,  or 
there  may  be  a  sudden  feeling  of  a  rushing  from  all 
parts  of  the  frame  upwards  to  the  head,  described 
as  a  '  rush  of  blood,'  but  purely  sensory,  without 
any  evidence  of  vascular  disturbance,  ^^arious  other 
feelings  of  bilateral  character  are  sometimes  de- 
scribed, some  passing  upwards  from  the  legs,  others 
from  the  spine. 

Cephalic  .sensations  are  not  uncommon — sudden 
intense  pain,  a  sudden  sense  of  heaviness  or  fulness, 
and  sometimes  a  peculiar  sensation  of  something 
turning  rapidly  within  the  head  which  may  be  called 
'  cephalic  vertigo. ' 

Psychical  warnings  are  common,  especially  before 
minor  attacks.  It  may  be  a  sudden  emotion,  usually 
of  fear,  sometimes  of  horror,  sometimes  of  intense 
consciousness  of  wrong-doing.  In  the  cases  in  which 
fear  is  described,  the  patient  may  turn  away  or  even 
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run  away,  bt-fuie  falling  in  the  fit ;  and  the  same 
action  is  met  with  when  there  is  no  remembered 
warning.  A  peculiar  ideational  state  is  not  un- 
common, especially  in  slight  attacks  a  feeling  of 
being  in  a  dream,  often  with  an  impression  that 
the  surroundings  are  unfamiliar,  although  really 
well-known,  or  a  sensation  of  having  been  in  the  same 
circumstances  at  some  preceding  time.  Rarely  there 
is  a  sudden  vague  feeling  of  intense  mental  activity. 

Special-sense  warnings  are  also  common.  An 
olfactory  aura  is  occasionally  met  with — a  sudden 
momentary  smell,  generally  unpleasant.  A  sense 
of  taste  proper  is  very  rare,  most  of  the  warnings 
described  as  '  taste  '  being  really  of  flavour,  i.  e.  smell. 
In  some  cases  of  minor  epilepsy  there  is  smacking  of 
the  lips  during  the  attack,  sometimes  following  a 
conscious  dreamy  state,  and  Hughlings  Jackson  has 
described  a  case  in  which  this  was  due  to  an  organic 
lesion  of  the  uncinate  convolution,  to  which  the 
centre  for  smell  is  referred.  Visual  sensations  are 
common.  There  may  be  an  image  of  a  ball  of  light 
or  of  sparks,  often  coloured,  or  a  flash  of  light  or 
colour.  Yellow,  red,  and  blue  are  the  colours  most 
commonly  seen.  Occasionally  the  sensation  is  more 
elaborate — a  definite  vision  of  a  person  or  a  scene. 
The  oljject  may  seem  to  move  towards  one  side, 
and  the  patient  feel  compelled  to.  follow  it,  with 
resulting  rotation  of  the  head,  both  evidently  due  to 
an  initial  discharge  in  the  opposite  hemisphere. 
Loss  of  sight  is  an  occasional  aura,  usually  im- 
mediately followed  by  loss  of  consciousness.  Less 
commonly  there  is  an  apparent  diminution  or  increase 
in  the  size  of  objects  actually  seen,  or  of  visionary 
spectra. 

Auditory  warnings  are  not  infrequent.  They  vary 
extremely  in  character — hissing,  rushing,  whistling 
sounds,  or  sometimes  a  sudden  explosive  crash. 
The  sound  may  be  more  elaborate,  as  that  of  bells 
ringing,  and  even  a  distinct  musical  note.  Rarely 
there  is  a  sound  of  spoken  words.  The  sound  heard 
may  increase  in  loudness  until  consciousness  is 
lost.  More  often,  sounds  actually  heard  seem  to 
become  fainter  and  inaudible,  sometimes  in  asso- 
ciation with  corresponding  dimness  of  sight.  An 
auditory  aura  is  often  associated  with  vertigo,  and 
with  conscious  deviation  of  the  head,  and  even  with 
a  sense  of  compulsory  rotation  to  the  side  to  which 
the  sound  is  referred — associations  which  are  easily 
intelligible. 

Convulsion. — In  an  attack  of  ordinary  type  there 
is  at  first  general  tonic  spasm,  fixing  the  limbs  in  an 
unnatural  posture,  the  head  turned  to  one  side,  the 
arms  semi-flexed  at  the  elbows,  wrist -joints,  and 
fingers,  and  the  legs  extended.  The  spasm,  as  it 
comes  on,  forces  the  air  out  of  the  thorax,  and  often 
simultaneously  involves  the  larynx  ;  a  strange 
screaming  cry  results.  The  rigid  tonic  spasm  is 
intense,  and  changes  little  during  the  time  it  lasts, 
half  a  minute  or  so,  which  always  seems  to  the 
bystanders  much  longer.  The  fixation  of  the  thorax 
arrests  respiration,  and  the  face  becomes  first  con- 
gested and  then  livid.  When  the  patient  seems  at 
the  point  of  death,  the  tonic  rigidity  presents  vibra- 
tions, at  first  so  fine  as  only  to  be  felt,  afterwards 
greater  and  visible  ;  and  the  change  increases  until 
remissions  of  spasm  progress  to  intermissions,  and 
the  movements  consist  of  violent  general  shock-like 
contractions,  corresponding  in  seat  with  the  chief 
tonic  spasm.  This  form  of  convulsion  effects  an 
interchange  of  air  in  the  lungs,  and  the  cyanosis 
lessens,  but  saliva  is  frothed  out  between  the  lips, 


often  blood-stained  in  consequence  of  the  tongue 
having  been  bitten.  Occasionally  the  spasm  is 
flexor  in  the  lower  limbs,  and  also  in  the  arms. 
Rarely  the  arms  are  extended  as  well  as  the  legs, 
usually  in  fits  of  moderate  severity.  The  violence 
of  the  spasm  may  be  so  great  as  to  cause  subcora- 
coid  dislocation  of  the  shoulder.  In  rare  cases  the 
muscular  contraction  preponderates  in  the  depressors 
of  the  lower  jaw,  and  dislocation  may  occur. 
The  spasm  of  the  masseters  may  be  so  violent  as 
to  break  the  teeth.  Biting  of  the  tongue  generally 
occurs  during  the  clonic  stage,  the  tongue  being 
jerked  towards  the  side  most  convulsed,  and  caught 
at  the  edge  between  the  champing  jaws,  unless 
something  is  placed  between  the  teeth  to  prevent 
their  approximation.  Rarely  the  tongue  is  bitten 
in  '  medium  '  fits,  which  consist  only  of  tonic  spasm, 
being  pushed  to  one  side  before  the  jaws  are  brought 
together.  Various  forms  of  convulsion  are  met  with 
which  deviate  from  the  type,  as  for  instance  general 
fine  tremor  added  to  the  tonic  spasm,  but  not 
superseding  it  as  does  typical  clonic  spasm  ;  pro- 
longed tonic  spasm,  often  with  general  flexion  of 
the  limbs,  without  succeeding  clonic  spasm ;  or 
general  convulsion  consisting  only  of  clonic  spasm. 
But  all  these  atypical  forms  are  rare  in  severe  attacks. 

The  fits  due  to  an  old  organic  lesion  commence 
by  local  spasm  at  the  extremity  of  one  limb,  or  in 
the  face,  which  is  generally  clonic.  It  may  remain 
local  or  become  general,  and  in  the  latter  case  it 
usually  changes,  in  severe  attacks,  to  tonic  spasm 
which  runs  the  course  already  described.  Occa- 
sionally it  involves  one  side  gradually,  and  ceases 
there  when  the  other  side  becomes  involved. 

When  the  spasm  is  severe,  the  patient  is  usually 
unconscious  and  cannot  afterwards  remember  the 
sensation  which  attended  it.  If  the  affection  of  con- 
sciousness is  less,  and  a  sensation  can  be  afterwards 
recalled,  it  is  usually  greatly  in  excess  of  the  spasm. 
When  the  arm  is  only  slightly  rigid  and  hanging  by 
the  side,  it  may  feel  as  if  it  were  twisted  up  and 
almost  wrenched  off.  This  is  evidently  the  result 
of  the  cerebral  process  and  not  of  the  actual  muscular 
contraction. 

The  pupils  become  quickly  dilated  in  severe  fits, 
but  sometimes  present  afterwards  a  curious  oscillatory 
contraction  and  dilatation.  Reflex  action  is  abolished 
after  a  severe  fit  for  a  minute  or  so  ;  after  this  the 
deep  reflexes  are  found  to  be  excessive.  In  fits  in 
which  the  head  deviates  strongly  to  one  side,  it  is 
generally  found  that  there  is  an  excessive  knee-jerk 
and  foot-clonus  on  the  side  towards  which  the  head 
turns,  evidence  of  more  intense  convulsion  on  that 
side.  Micturition  is  not  uncommon  during  a  fit, 
and  is  almost  constant  in  some  patients  ;  in  others 
it  never  occurs.  This,  together  with  the  fact  that 
the  urine  is  often  expelled  with  energy,  suggests 
that  it  is  not  the  simple  result  of  unconsciousness, 
but  is  due  to  an  extension  of  the  spasm  to  the  bladder. 
This  is  also  true  of  the  evacuation  of  the  bowels, 
which  is  less  common. 

Vasciila?-  System.  — The  heart's  action  is  seldom 
disturbed  at  the  onset  of  an  attack.  Neither  failure 
of  the  pulse  nor  pallor  of  the  face  has  been  perceived 
when  an  opportunity  for  observation  has  occurred. 
This  is  true  of  Ijoth  slight  and  severe  attacks.  In 
several  slight  attacks  the  writer  has  been  able  to 
watch  the  condition  of  the  retinal  vessels,  which 
was  unchanged.  As  muscular  spasm  develops,  the 
pulse  becomes  more  frequent  and  strong,  becoming 
feeble  towards  the  close  of  the  attack. 
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Excitation. —It  is  not  common  for  epileptic  attacks 
to  be  immediately  induced  by  any  exciting  cause, 
but  minor  attacks  are  sometimes  produced  by  a  loud 
startling  noise.  A  minor  attack  has  even  been 
known  to  be  constantly  excited  by  an  unpleasant 
smell,  or  by  sudden  exposure  to  bright  light.  An 
instance  of  the  latter  was  seen  in  a  patient  whose 
fits  commenced  by  a  blue  light  before  the  eyes,  the 
result  of  initial  discharge  in  the  visual  centre.  In 
extremely  rare  cases,  slight  convulsive  attacks  may 
occur  on  first  moving  after  rest,  and  so  may  minor 
attacks  consisting  of  vertigo.  In  organic  epilepsy 
there  is  sometimes  a  peculiar  susceptibility  to  the 
attempt  to  obtain  a  '  deep  reflex  '  (the  knee-jerk,  or 
foot-clonus)  in  the  limb  in  which  the  attack  begins. 
Anything  resembling  the  induction  of  fits  by  stimu- 
lation of  the  skin,  as  in  the  guinea-pigs  rendered 
epileptic  by  Brown-Sequard,  is  extremely  rare  in 
man. 

Arrest. — The  commencing  fit  may  be  arrested  by 
a  strong  cutaneous  impression.  Thus  in  cases  in 
which  the  convulsion,  or  a  sensory  aura,  commences 
spontaneously  in  a  limb,  if  a  ligature  can  be  promptly 
applied  above  the  part  in  which  the  commencing  fit 
is  felt,  the  latter  may  cease  at  the  ligature.  A  tape 
on  the  arm  with  a  slip-knot  often  enables  this  to  be 
speedily  effected.  The  cutaneous  impression  seems 
to  act  on  the  sensory  centres  of  the  brain  in  such  a 
manner  as  to  cause  the  inhibition  of  the  discharge  in 
the  related  motor  centre.  The  procedure  (which  has 
been  employed  for  centuries)  is  effective  even  when 
the  cause  of  the  discharge  is  a  tumour  of  the  brain, 
a  fact  noted  a  hundred  years  ago,  which  precluded 
once  for  all  the  opinion  that  local  commencement 
indicated  a  local  peripheral  cause  of  convulsion. 
The  general  convulsions  of  idiopathic  epilepsy  can 
seldom  be  arrested.  Sometimes  however  they  may 
be  cut  short  by  an  energetic  muscular  movement,  as 
by  walking  about  the  room,  or  by  a  strong  sensory 
impression  such  as  is  caused  by  a  mouthful  of  table 
salt,  or  even  by  '  smelling  salts.'  Energetic  stimu- 
lation of  the  vascular  system  (as  by  nitrite  of  amyl) 
is  also  occasionally  effective  if  the  warning  gives 
sufficient  time. 

Conditions  after  Attacks. — After  a  severe  attack 
the  patient  usually  goes  to  sleep  for  some  hours,  and 
may  wake  up  well.  He  may  quickly  or  slowly  re- 
gain a  normal  state.  If  there  is  not  sleep  there  is 
commonly  severe  headache  for  a  time.  For  some 
hours  after  a  convulsive  fit  the  patient  is  feeble,  and 
this  muscular  weakness  is  especially  distinct  when 
the  attack  has  been  unilateral.  It  then  constitutes 
what  has  been  called  '  post-epileptic  hemiplegia,' 
and  is  ascribed  to  the  exhaustion  of  the  nerve- 
elements  by  the  discharge.  Sometimes  a  similar 
weakness  is  met  with  when  there  is  no  convulsion, 
but  only  a  sensory  discharge,  causing  tingling  in  the 
limb.  The  loss  of  power  is  then  transient  and 
apparently  due  to  inhibition  of  the  motor  centre  by 
the  discharge  in  the  related  sensory  structures. 

Vomiting  sometimes  follows  a  fit,  immediately  or 
after  an  interval.  When  it  occurs  before  conscious- 
ness is  regained  it  is  a  source  of  danger  to  life, 
because,  if  the  patient  is  lying  on  his  back,  food 
brought  up  from  the  stomach  may  fall  back  into  the 
larynx  and  cause  suffocation.  In  such  cases  it  is 
important  to  warn  the  friends  always  to  place  the 
patient  on  his  side. 

Aiitoiiiatic  actions,  having  the  aspect  of  volition, 
but  evidently  unconscious  and  not  afterwards  re- 
membered, often  follow  slight  or  moderate  attacks. 


They  are  not  seen  after  really  severe  attacks,  which 
leave  the  whole  system  too  exhausted  for  any 
manifestation  of  activity.  A  slight  attack  may  be 
immediately  followed  by  fumbling  with  the  hands, 
undressing,  or  random  remarks,  which  gradually 
cease  as  the  patient  regains  a  normal  state.  Some- 
times the  automatic  action  is  more  ordered  and  pur- 
fwsive.  A  patient  may  pocket  any  objects  near  him, 
and  afterwards  be  astonished  to  find  them  in  his 
possession.  The  remarks  uttered  are  often  such  as 
to  indicate  a  sense  of  resentment  of  what,  no  doubt, 
seems  uncalled-for  attention,  and  this  tone  is  some- 
times translated  into  action.  A  person  who  has 
assisted  a  patient  out  of  the  danger  to  which  such  an 
attack  may  have  exposed  him  may  be  violently 
attacked.  Other  acts  of  violence  occur  ;  one  woman 
threw  her  baby  down  a  flight  of  stairs.  Many 
crimes  have  certainly  been  committed  in  this  post- 
epileptic stage.  It  seldom  lasts  long  ;  after  a  quarter 
or  half  an  hour  the  patient  regains  his  usual  condition. 
It  occurs  in  only  a  minority  of  cases,  but  in  some 
patients  it  is  firequent,  and  naturally  causes  apprehen- 
sion. It  occasionally  lasts  longer,  for  several  hours, 
but  not  often  with  violence.  A  carman,  after  a 
slight  attack,  drove  his  van  from  one  end  of  London 
to  the  other,  and  found  himself  to  his  astonishment 
many  miles  from  his  destination.  In  these  cases 
there  is  a  peculiar  mental  state  which  cannot  be 
afterwards  revived.  It  is  often  difficult  to  believe 
that  a  patient  is  not  in  a  natural  mental  condition 
except  for  some  diff  erence  of  manner  which  is  recog- 
nised by  those  who  know  him. 

Post-Epileptic  Hysteria.  — In  patients  who  are  of 
the  age  and  sex  which  involve  a  tendency  to  hysteria, 
the  post-epileptic  action  often  takes  the  form  of  con- 
vulsions of  hysterical  character.  There  are  the 
common  co-ordmated  movements,  sometimes  with 
opisthotonos,  and  wild  action  of  the  limbs,  often  a 
prolonged  tremulous  clonic  movement ;  there  is  no 
apparent  consciousness,  but  the  aspect  of  the  move- 
ments is  such  as  might  be  caused  by  the  will.  They 
may  continue  for  a  quarter  or  half  an  hour  or  longer, 
unless  cut  short  by  the  means  which  arrest  such 
attacks,  and  are  evidently  due  to  the  action  of 
cerebral  centres  which  are  insubordinate  in  con- 
sequence of  the  loss  of  the  control  of  the  highest 
centres.  Such  hysteroid  sequete  are  especially 
frequent  after  slight  attacks  of  epilepsy,  sometimes 
so  slight  as  to  be  unnoticed.  The  patients  who  are 
subject  to  such  recurring  hysterical  attacks,  extending 
over  many  months  or  years,  are  generally  found  to 
have  also  slight  attacks  of  minor  epilepsy,  without 
this  sequela,  and  often  to  have  had,  at  some  time, 
epileptic  attacks  of  more  severe  character.  Those 
who  are  the  subjects  of  this  combined  attack  some- 
times present  pure  hysteroid  convulsions,  which  help 
to  complicate  the  diagnosis.  But  if  the  probability 
of  an  epileptic  element  underlying  the  hysterical 
attacks  be  borne  in  mind,  and  the  features  of  the 
seizures  be  carefully  ascertained,  there  will  seldom 
be  real  difficulty  in  the  diagnosis.  These  attacks 
present  the  nearest  approach  met  with  in  this  country 
to  the  '  hystero-epilepsy '  of  the  French.  Here, 
pure  hysterical  attacks  never  present  any  close  resem- 
blance to  the  features  of  the  true  epileptic  fit. 

Turning  on  the  face  is  an  occasional  post-epileptic 
action  which  is  of  considerable  importance  on 
account  of  its  danger  to  life.  It  occurs  when  the 
fit  is  over,  and  cannot  usually  be  associated  with 
any  tendency  to  turn  at  the  onset  of  the  attack. 
Its  danger  is  due  to  the  fact  that  it  is  common  after 
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severe  fits,  as  well  as  those  of  moderate  severity, 
which  occur  during  sleep,  and  that  it  involves  the 
risk  of  suffocation — the  post-epileptic  coma  being 
too  profound  to  permit  the  asphyxia  to  rouse  the 
sufferer.  It  may  be  safely  said  that,  whenever  a 
patient  is  found  dead  in  bed  with  the  face  against  the 
pillow,  death  has  been  due  to  epilepsy,  although 
the  existence  of  the  disease  may  have  been  un- 
known. 

Temperature. — A  single  fit  has  no  appreciable 
effect  on  the  temperature,  but  a  succession,  in  the 
status  epilepticiis,  may  raise  it  several  degrees,  a 
symptom  of  serious  significance.  Under  the  same 
circumstances  there  may  be  considerable  loss  of 
body-weight.  Minute  extravasations  in  the  face, 
from  the  vascular  strain  of  severe  tonic  spasm,  are 
sometimes  produced,  and  occasionally  a  conjunctival 
vessel  gives  way.  Hemorrhages  within  the  eye  are 
unknown,  and  it  is  extremely  rare  for  a  fit  to  cause 
symptoms  which  suggest  an  intracranial  extravasa- 
tion on  the  surface  of  the  brain. 

Urine. — There  is  seldom  any  marked  change  in 
the  urine  after  a  fit.  Even  the  amount  of  urea 
may  not  be  notably  increased.  Albumen  and 
sugar  have  been  found  for  a  short  time  in  very  rare 
cases — so  rare  as  to  be  negligible. 

Minor  Attacks.-  These  difter  very  much  in 
character.  ■Many  of  their  features  have  been  already 
referred  to,  and  only  their  chief  characteristics  need 
to  be  described. 

The  most  common  form  is  momentary  loss  of 
consciousness,  which  may  return  suddenly — so  that 
even  interrupted  speech  or  action  is  continued — or 
gradually  with  some  mental  confusion,  irrelevant 
remarks  or  brief  fumbling  movements  of  the  hands. 
Sometimes  this  gradual  recovery  is  attended  with 
the  automatic  action,  dangerous  violence,  or  hysteroid 
manifestations  which  have  been  already  described. 
When  recovery  is  sudden  the  occurrence  of  the  attack 
may  be  unknown  to  the  patient,  but  when  gradual 
there  is  usually  some  consciousness  at  least  of  the 
process  of  recovery.  The  unconsciousness  may  or  may 
not  be  attended  by  muscular  relaxation,  causing  the 
patient  to  fall  to  the  ground.  Thus,  a  gentleman, 
when  dressing  by  his  l)ath,  had  an  attack  which 
caused  him  to  fall  into  the  water,  and  as  he  did  not 
recover  consciousness  until  he  had  got  out,  he 
wondered  to  find  himself  wet.  On  the  other  hand, 
instead  of  muscular  relaxation,  the  unconsciousness 
may  be  attended  by  slight  tonic  spasm,  causing 
brief  rigidity,  and  sometimes  trifling  quivering  of 
the  muscles.  Such  cases  vary  in  severity,  but  as  a 
rule  approximate  to  the  minor  form  of  an  attack. 
They  have  been  referred  to  as  '  medium  '  epilepsy, 
and  it  is  convenient  so  to  distinguish  them,  although 
they  are  not  of  sufficient  importance  to  merit  sepa- 
rate description.  The  tongue  is  not  bitten  in  minor 
attacks,  but  urine  is  sometimes  passed,  especially  in 
females. 

The  loss  of  consciousness  in  minor  attacks  is 
often  sufficiently  gradual  to  permit  some  sensation 
to  attend  it.  It  may  present  any  of  the  varieties 
which  have  been  mentioned  as  the  warning  of 
major  attacks,  but  those  which  are  most  common 
are  the  epigastric  sensation,  a  general  sense  of 
'  rushing,' or  a  sensation  in  the  back,  a  sensation 
related  to  the  special  senses,  either  a  discharge,  or 
diminution  of  perception.  Loss  of  sight  often  pre- 
cedes a  moment's  loss  of  consciousness.  Smacking 
of  the  lips  is  common — although  a  remembered 
sensation  of  taste  or  of  smell  is  comparatively  rare. 


The  dreamy  mental  state  already  mentioned  is 
common  and  is  sometimes  accompanied  by  move- 
ment of  the  lips  and  even  by  spitting,  of  which  the 
patient  remembers  nothing.  The  attacks  are  often 
still  slighter  in  character  and  consist  only  ot 
momentary  impairment  of  consciousness,  often 
attended  by  some  sensation.  Of  these,  vertigo  is 
common;  it  is  brief,  of  moderate  severity,  and 
generally  subjective  only.  Objective  vertigo,  a 
sense  of  movement  in  objects,  is  rare.  It  is  most 
characteristic  of  an  epileptic  attack  when  it  occurs 
at  rest,  when  the  patient  is  sitting  still.  But  it  may 
also  occur  when  the  patient  is  walking,  and  some- 
times is  caused  by  rising  from  the  sitting  posture. 
The  epileptic  nature  of  this  might  be  doubted, 
but  it  occurs  in  those  who  are  subject  to  severe 
attacks,  and  is  similar  to  the  vertig(j  which  they 
experience  when  at  rest. 

The  special  sensations  of  minor  epilepsy  for  the 
most  part  resemble  those  which  attend  severe 
attacks,  but  are  less  elaborate  and  consist  only  in  a 
simple  visual  or  auditory  or  olfactory  sensation,  or  in 
simple  loss  of  sight  or  of  hearing.  The  two  latter 
may  be  combined. 

The  variety  of  subjective  sensations  which  attend 
minor  attacks  is  too  great  for  enumeration,  and  they 
are  often  almost  too  slight  and  brief  for  recognition. 
Before  the  sensation  can  be  mentioned  it  has 
vanished.  Such  attacks  are  however  as  character- 
istic as  those  which  are  more  pronounced.  This 
trifling  character  is  important  because  it  prevents 
their  occurrence  being  known  to  the  friends,  and 
they  are  often  hardly  noticed  by  the  patient.  It  is 
necessary  therefore  to  ask  closely  whether  any 
strange  momentary  sensations  of  any  character  are 
felt.  It  is  surprising  how  frequently  these  slight 
minor  attacks  can  be  ascertained,  when  the  patient 
is  thought  to  be  absolutely  free  from  them.  Their 
importance  is  very  great  because,  as  long  as  they 
occur,  there  is  a  liability,  almost  amounting  to  a 
certainty,  of  the  occurrence  of  severe  attacks,  if 
treatment  is  discontinued. 

Automatic  and  hysteroid  symptoms  are  common 
after  minor  attacks  in  some  patients,  while  they 
never  occur  in  others.  Their  features  have  been 
already  described,  but  it  may  be  mentioned  how 
frequently  slight  automatic  action,  as  fumliling  with 
the  hands,  seems  to  be  part  of  the  attack.  In  some 
cases  the  patient,  after  a  minor  seizure,  always  utters 
some  phrase.  One  patient  always  asked  '  What  is 
the  time  ? '  and  took  out  his  watch,  never  failing 
to  do  this — an  indication  of  a  sense  of  mental  un- 
certainty. The  occasional  obscurity  of  the  essential 
features  of  the  minor  attack  is  of  special  importance 
in  connection  with  the  cases  in  which  the  post- 
epileptic action  takes  the  form  of  violence,  because 
this  may  seem  to  an  observer  to  be  primary. 

Complications  Mental  Disturbamc  is  some- 
times associated  with  epilepsy.  It  presents  three 
important  forms.  The  first  is  the  paroxysmal  ex- 
citement which  immediately  succeeds  a  seizure  ;  it 
is  usually  slight  or  moderate  in  degree,  often  so 
slight  as  to  be  unnoticed,  but  it  may  amount  to  a 
condition  of  brief  acute  mania.  A  second  form  is 
more  lasting  mental  derangement,  usually  of  the 
nature  of  dementia,  or  subacute  mania,  which 
seems  to  replace  attacks  of  epilepsy  and  ceases 
when  these  recur.  A  third  form  is  a  gradual 
mental  failure  supervening  in  cases  of  epilepsy  of 
considerable  duration,  especially  when  the  fits 
commence  in  early  life.    As  a  rule  this  mental 
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impairment  is  the  result  of  imperfect  cerebral 
nutrition,  due  to  congenital  influences  of  which  the 
epilepsy  is  also  a  result,  although  it  is  often  mani- 
festly augmented  by  the  effect  of  the  fits  on  the 
brain.  The  practical  relations  of  these  forms  are 
sufficiently  obvious.  It  should  be,  however,  men- 
tioned that  some  mental  dulness,  mental  depression, 
or  loss  of  interest,  or  sometimes  slight  undue 
excitability,  is  frequently  met  with  in  cases  in 
which  epileptic  fits  are  arrested,  or  considerably 
diminished,  by  treatment.  It  is  apparently  the 
result  of  slight  disturbance  of  the  cerebral  action  in 
consequence  either  of  the  agents  employed  or  of  the 
cessation  of  the  sudden  activity  to  which  the  brain 
has  become  accustomed  and  for  which  nerve-energy 
is  elaborated.    See  Epileptic  Insanity. 

The  Associations  of  epilepsy,  apart  from  the 
mental  disturbance  just  mentioned,  are  not  numerous. 
Heart-disease  may  coincide  with  it,  but,  the  wider 
the  experience,  the  less  evidence  is  there  to  connect 
the  two.  Cliorea  sometimes  occurs  in  the  subjects 
of  epilepsy,  and  sometimes  precedes  the  disease, 
but  only  in  rare  cases.  The  most  significant  rela- 
tion between  the  two  is  presented  by  rare  cases  of 
chorea  in  which  the  choreic  disturbance  passes  into 
a  paroxysmal  form  which  may  be  actually  convulsive 
in  character.  The  thyroid  gland  \i  not  uncommonly 
enlarged  in  young  women  who  suffer  from  epileptic 
fits,  and  may  be  temporarily  increased  in  size  after 
each  attack.  Increased  frequency  of  the  heart  and 
increased  general  arterial  pulsation  are  soiiietimes 
associated,  but  prominence  of  the  eyeballs  is  very 
rare  and  the  symptoms  do  not  present  a  progressive 
character.  Megrim,  including  paroxysmal  head- 
aches with  or  without  sickness,  and  with  or  without 
sensory  prodromata,  often  occurs  in  association 
with  epilepsy.  The  common  relation  is  that  a 
patient  has  suffered  from  the  headaches  from  early 
life,  and  that  they  become  much  less  frequent  or 
even  cease  when  the  epilepsy  sets  in.  When  the 
fits  are  arrested  by  treatment  the  headaches  some- 
times become  more  frequent.  In  rare  cases  the 
visual  symptoms  which  precede  the  attack  of 
megrim  persist,  in  briefer  form,  as  the  warning  of 
epileptic  fits. 

Course. — Epilepsy  may  begin  by  minor  attacks 
occurring  alone,  sometimes  during  several  years, 
which  may  then  be  succeeded  by  severe  attacks. 
Or  an  initial  severe  attack  may  occur,  followed 
after  an  interval  of  weeks  or  months  by  another, 
and  by  others  at  lessening  intervals.  In  two-thirds 
of  the  cases  in  which  a  severe  attack  is  the  first 
symptom  of.  the  disease,  another  follows  within  a 
year.  In  developed  epilepsy  the  interval  between 
fits  does  not  exceed  a  month  in  three  quarters  of 
the  cases.  An  accurate  monthly  periodicity  is  often 
alleged,  but  seldom  verified  by  careful  observation. 
There  is,  however,  an  occasional  tendency  for  the 
attacks  to  occur  before  or  after  the  menstrual 
period,  but  this  relation  does  not  seem  to  be  con- 
nected with  any  uterine  derangement. 

Status  EpilepticHs. — The  fits  of  epilepsy  are 
generally  isolated,  but  sometimes  occur  in  groups 
from  two  or  three  to  ten  or  more,  in  the  course  of  a 
few  days,  the  groups  being  separated  by  intervals 
of  weeks  or  months.  Consciousness  is  usually  re- 
covered between  the  attacks,  but  sometimes  a  larger 
series  of  attacks  occurs  between  which  the  patient 
has  not  time  to  regain  consciousness.  This  con- 
stitutes the  condition  called  'status  epilepticus. ' 
The  interval  between  the  successive  fits  is  so  short 


that  the  patient  practically  passes  out  of  one  into 
the  other  ;  the  depression  of  the  brain  which  results 
becomes  more  and  more  profound,  and  the  condi- 
tion is  attended  with  considerable  danger  to  life. 
The  epileptic  state  may  last  for  two  or  three  days, 
with  rapid  loss  of  flesh,  and  a  rise  of  temperature 
to  104°,  106°  F.,  or  even  higher.  The  patient 
may  die  of  exhaustion,  or,  the  attacks  ceasing,  de- 
lirium may  come  on  with  other  signs  of  meningitis, 
and  death  ensue.  Post  mo7-tem,  the  chief  changes 
found  are  alterations  in  the  motor  cells,  and  other 
signs  of  inflammation  of  the  brain  and  membranes, 
both  apparently  secondary  to  the  intense  functional 
disturbance.  The  attacks  may  cease  at  any  stage, 
and  the  patient  gradually  recover.  It  is  difficult  to 
discern  any  determining  causes  which  induce  the 
condition,  except  that  it  usually  comes  on  when 
medicine  is  omitted  which  has  failed  to  arrest  the 
attacks  and  yet  has  apparently  restrained  them. 
Such  cases  emphasise  the  importance  of  not  suddenly 
omitting  treatment,  even  if  the  result  of  this  is  not 
altogether  satisfactory. 

Pregnancy  a7id Parturition.  —  It  is  rare  for  epilep- 
tic women  to  have  fits  during  child-birth.  When  one 
does  occur  it  seems  to  involve  no  special  danger. 
The  influence  of  pregnancy  differs  very  much. 
Many  patients  have  no  fits  during  pregnancy,  and 
the  immunity  may  continue  through  the  period  of 
lactation,  to  cease  at  its  close.  In  other  cases 
attacks  continue  but  are  less  frequent.  On  the 
other  hand  the  disease  may  begin  during  pregnancy, 
cease  when  it  is  over,  to  return  during  a  subsequent 
pregnancy  and  afterwards  persist. 

Acute  Febrile  Diseases  usually  cause  attacks  to 
cease,  and  the  patient  remains  free  until  the  feverish 
period  is  over.  But  they  return  soon  afterwards, 
and  therefore,  if  treatment  is  discontinued,  it 
should  be  resumed  as  soon  as  pyrexia  ceases. 

Pathology. — No  pathological  changes  are 
known  to  be  associated  with  idiopathic  epilepsy. 
Those  which  are  found  after  death  in  the  status 
epilepticus  are  evidently  secondary  results  of  the 
severe  functional  disturbance  of  the  brain.  Altera- 
tions in  certain  parts,  e.g.  the  cornu  ammonis,  have 
been  thought  to  be  related  to  the  disease,  but  this  has 
not  been  confirmed.  The  pathology  of  the  disease 
has  therefore  to  be  inferred  from  facts  of  organic  disease 
causing  convulsions,  and  the  features  of  commencing 
fits.  The  indications  afforded  by  both  classes  of 
facts  point  to  the  cerebral  cortex  as  the  seat. 
Organic  disease  which  causes  convulsions  is  gene- 
rally situated  at  the  surface  of  the  brain,  and  the 
initial  symptoms  of  the  fits  correspond  to  the  func- 
tions related  to  this  region.  Such  convulsions  are 
especially  common  when  disease  occupies  the  motor 
centres  or  their  immediate  proximity,  and  the 
attacks  begin  in  the  related  part  of  the  opposite 
side,  but  when  severe  may  quickly  become  general. 
The  subjective  features  of  the  attacks  of  idiopathic 
epilepsy  have  the  same  significance.  The  warning 
is  often  related  to  the  special  senses,  and  of  a 
character  which  involves  their  origin  in  the  highest 
centres.  The  psychical  warnings  have  a  similar 
import,  and  even  vertigo  is  often  so  definite  as  to  be 
susceptible  of  no  other  explanation  than  a  simple 
inequality  of  the  motor  discharge  on  the  two  sides. 
Ever  since  Dr.  Hughlings  Jackson  began  his  epoch- 
making  studies  of  the  modes  of  onset  of  attacks  in 
their  relation  to  organic  disease,  the  conception  of 
epilepsy  as  a  disease  of  the  cortex  of  the  brain  has 
been  gaining  ground  until  it  is  now  dominant,  the 
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older  theories  having  disappeared  in  consequence  of 
the  absence  of  supporting  facts,  rather  than  l)y  anj- 
positive  disproof. 

The  minute  scrutiny  of  the  intimate  processes  in 
the  nervous  system  presents  us  witli  many  problems 
related  to  the  nature  of  epilepsy,  but  they  are  for 
the  most  part  beyond  solution.  The  great  fact  of  the 
disease  is  that  there  is  an  abnormal  release  of 
energy  in  the  more  severe  attacks,  abnormal  in 
degree,  in  form,  and  especially  in  its  occurrence 
without  the  usual  exciting  stimulus  to  which  all 
normal  action  is  due.  With  this  we  have  to 
associate  the  fact  that  it  is  often  due  to  some  con- 
dition which  is  of  congenital  origin  and  often  in- 
herited from  ancestors,  while  in  other  cases  it  is  the 
result  of  the  repetition  of  morbid  activity  which  can 
be  traced  originally  to  an  exciting  cause.  We  have  to 
ascribe  it  to  the  abnormal  nutrition  of  the  substance 
of  the  nerve-elements,  whereby  the  tendency  to 
activity  is  in  excess  of  the  restraint.  This  activity 
we  must  regard  as  the  result  of  chemical  processes 
occurring  under  the  influence  of  life. 

Diagnosis. —Epilepsy  presents  many  relations, 
and  these  involve  corresponding  diagnostic  problems. 
Minor  attacks  are  often  mistaken  for  ordinary 
fainting,  and  the  mistake  is  facilitatea  oy  the  dis- 
inclination of  friends  to  think  they  are  more  serious. 
But  they  are  distinguished  by  their  occurrence  apart 
from  the  ordinary  causes  of  syncope,  especially 
when  the  patient  is  at  rest,  and  exposed  to  no 
disturbing  influences.  They  differ  also  in  recur- 
rence ;  no  patient  has  a  succession  of  ordinary 
faints  through  months,  still  less  through  years. 
They  differ  moreover  in  the  suddenness  of  the 
loss  of  consciousness,  and  in  its  return  being 
either  quite  sudden  or  through  a  transitional 
period  of  imperfect  perception  described  as  a 
'  dazed '  condition,  which  is  often  attended  by  some 
automatic  action.  Moreover,  a  peculiar  sensation 
of  any  kind,  which  is  often  constant  at  the  onset  of 
the  attacks  of  minor  epilepsy,  never  attends  simple 
faints.  These  distinctions  will  generally  suffice,  es- 
pecially if  it  be  remembered  that  true  faints  are 
practically  never  mistaken  for  epilepsy,  and  that, 
if  there  is  any  room  for  doubt,  the  probability  is 
great  that  the  attacks  are  epileptic.  Minor  attacks 
of  which  vertigo  is  the  subjective  characteristic 
present  other  difficulties,  because  vertigo  has  many 
causes  (jc^  Vertico).  The  most  important  feature  is 
a  sense  of  mental  obscuration  in  excess  of  that  which 
would  attend  simple  giddiness.  Another  point  is 
the  occurrence  of  epileptic  vertigo  when  the  patient 
is  sitting  still  and  quiet,  but  too  much  weight  must 
not  be  laid  on  the  converse.  The  greatest  difficulty 
in  diagnosis  is  presented  by  some  cases  of  aural 
vertigo.  In  this  the  sense  of  giddiness  usually 
continues  for  a  time  after  the  acute  stage  is  over, 
the  patient  has  other  attacks  of  simple  giddiness, 
and,  on  careful  examination,  signs  can  be  found  of 
labyrinthine  disease — deafness,  especially  to  audi- 
tion through  the  bone,  and  tinnitus.  But  very 
sudden  attacks  may  be  attended  by  some  impair- 
ment of  consciousness.  Aural  vertigo  is  sometimes 
attended  with  vague  unpleasant  cephalic  sensations, 
which  may  give  rise  to  doubt  ;  the  subject  of 
epileptic  vertigo  is  generally  free  from  such  feelings. 

The  diagnosis  of  hysterical  from  epileptic  attacks 
is  sometimes  a  source  of  considerable  difficulty. 
This  is  due  to  the  frequency  with  which  hysterical 
convulsion  follows  a  minor  attack  of  epilepsy,  which 
may  be  so  slight  as  to  be  unnoticed,  or  only  seem 


to  be  part  of  the  hysterical  fit.  Such  attacks,  as 
already  stated,  are  often  termed  '  hystero-epilepsy,' 
and  they  are  the  only  form  of  attack  at  all  corre- 
sponding to  the  name,  which  is  met  with  in  this 
country.  But  they  are  really  epilepsy  with  an 
hysterical  sequel.  Any  initial  convulsion  resembling 
epilepsy  belongs  to  a  true  epileptic  attack  at  the 
commencement.  The  continuous  clonic  spasm  of 
the  hysteroid  attack  bears  no  real  resemblance  to 
that  of  epilepsy.  The  difficulty  chiefly  arises  from 
the  common  slightness  of  the  initial  epileptic 
attack  which  seems  to  run  on  into  the  symptoms  of 
hysterical  nature.  Another  important  fact  is  that 
pure  hysterical  fits  never  go  on  during  many  months, 
still  less  during  many  years,  at  more  or  less  regular 
intervals.  It  is  also  important  to  remember  that 
tongue-biting  and  micturition  are  definite  signs  of 
an  epileptic  attack.  Hysterical  patients  may  bite  the 
lip  in  a  half-voluntary  manner,  but  do  not  bite  the 
tongue  or  the  cheek.  This  is  an  important  dia- 
gnostic sign,  because  its  occurrence  in  only  a  few 
attacks  is  conclusive  evidence  that  the  essential 
disease  is  epilepsy.  These  facts  assist  a  correct  dia- 
gnosis, especially  if  it  is  remembered  that  patients 
with  such  duplex  attacks  almost  always  have,  at 
other  times,  attacks  of  minor  epilepsy  pure  and 
simple,  and  often  have  had  such  for  many  years 
before  the  onset  of  the  complex  attacks. 

The  distinction  between  organic  and  idiopathic 
epilepsy  presents  itself  as  a  practical  question,  not 
in  cases  of  active  brain-disease,  but  only  when  there 
is  reason  to  think  that  a  slight  lesion  of  the  brain 
occurring  years  before  has  given  rise  to  the  convul- 
sions. But  the  characteristic  local  onset  is  some- 
times met  with  in  idiopathic  epilepsy,  apparently 
from  special  instability  at  some  one  spot  in  the  brain. 
In  these  cases  the  instability  is  sometimes  bi- 
lateral, and  the  attacks  begin  for  instance  in  the 
arm,  sometimes  on  one  side,  sometimes  on  the 
other.  Another  point  of  weight  is  that  in  the 
idiopathic  disease  there  is  generally  a  family  history 
of  epilepsy.  The  distinction  is  chiefly  of  impor- 
tance in  regard  to  the  question  of  operative  treat- 
ment for  the  organic  form,  and  because  such 
acquired  epilepsy  has  not  the  same  tendency  to  be 
transmitted  to  children  as  the  idiopathic  inherited 
disease. 

Prognosis. — To  forecast  the  future  course  of  any 
given  case  of  epilepsy  is  a  task  that  is  always  diffi- 
cult and  often  impossible.  Of  two  cases  apparently- 
alike,  one  may  yield  to  treatment  quickly  and  per- 
manently, and  another  may  present  no  improvement 
however  varied  the  measures  employed.  The 
shorter  the  duration  of  the  disease,  the  better  is  the 
outlook,  and  vice  versa,  and  the  same  is  true  of  in- 
frequency  of  attacks. 

Heredity  has  not  an  unfavourable  influence  on 
the  prognosis  ;  arrest  is  obtained  in  as  large  a  pro- 
portion of  cases  in  which  the  disease  is  inherited  as 
in  others.  Indeed,  in  the  cases  in  which  it  is  most 
distinctly  acquired — those  in  which  it  has  resulted 
from  an  organic  lesion  of  the  brain—  the  prognosis 
is  distinctly  worse  than  in  others,  the  attacks  being 
more  difficult  to  arrest  by  treatment.  In  all  cases 
it  is  true  that  there  is  no  justification  for  anticipating 
spontaneous  cessation  of  the  attacks.  It  is  often 
thought,  in  the  case  of  girls,  that  the  establishment 
of  menstruation  will  have  this  efl'ect,  but  the  period 
of  puberty  is  that  at  which  epilepsy  has  most  tendency 
to  commence  and  least  tendency  to  cease.  When 
adult  life  has  been  attained,  the  disease  does  soine- 
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times  pass  away,  but  so  rarely  that  the  effect  cannot 
be  looked  for.  On  the  contrary,  many  patients 
become  epileptic  in  early  life  and  remain  so  until 
old  age.  The  prognosis  is  better  the  more  the 
patient's  conditions  of  life  can  be  regulated,  so  as  to 
secure  freedom  from  the  exciting  causes  of  the  attacks. 
But  the  great  practical  element  in  prognosis,  which 
overshadows  all  others,  is  the  influence  of  medicinal 
treatment  on  the  disease.  The  cases  are  not  rare  in 
which  appropriate  treatment  at  once  arrests  all 
attacks,  and  if  its  influence  is  maintained  for  a  suffi- 
cient time,  it  can  be  discontinued  gradually,  without 
recurrence.  Unfortunately  we  are  still  without  the 
means  of  distinguishing  between  the  cases  which 
will  thus  yield  to  treatment  and  those  which  will 
not.  The  observed  effect  of  treatment  is  the  only 
sure  ground  for  prognosis. 

The  minor  attacks  of  epilepsy  resist  treatment 
more  than  those  attended  by  convulsion.  When 
the  latter  are  arrested,  the  former  frequently  persist 
and  sometimes  increase.  The  extent  to  which  varied 
treatment  has  been  adequately  and  perseveringly 
employed  is  also  an  important  element  in  forming 
an  opinion  regarding  the  future.  If  it  has  failed, 
the  prospect  of  a  cure  is  small.  Yet  cases  are  often 
met  with  in  which  the  past  history  would  seem  to 
justify  only  a  gloomy  forecast,  but  this  is  contradicted 
by  the  result  of  fresh  measures.  It  must  be  remem- 
bered, moreover,  that  a  patient's  conditions  of  life 
may  be  altogether  changed  by  improvement  which 
falls  far  short  of  that  which  can  be  regarded  as  even 
an  approximate  cure. 

Treatment. — In  every  case,  the  discovery  and 
removal  as  far  as  possible  of  any  causal  influence  are  of 
primary  importance.  Intestinal  irritation,  apart  from 
worms,  may  be  effective,  especially  in  children. 
Such  substances  as  the  skins  of  fruit,  even  of  dried 
plums  and  currants,  which  are  quite  indigestible, 
should  be  avoided.  The  diet  suitable  in  epilepsy 
depends  more  on  its  easily  assimilable  character 
than  on  its  nature.  Abstinence  from  meat  has  been 
recommended  on  theoretical  grounds,  but  in  a  series 
of  careful  observations  made  by  the  writer  on  a 
number  of  patients,  it  was  found  that  attacks  were 
rather  more  numerous  during  the  periods  in  which 
no  meat  was  taken  than  in  those  in  which  it  was 
given.  Red  meat  may  certainly  be  allowed  once  a 
day,  but  there  is  some  reason  to  think  that  beef  has 
sometimes  a  tendency  to  excite  attacks  and  should 
be  taken  sparingly.  Whether  any  alcoholic  stimu- 
lant is  taken  habitually  should  depend  on  the  state 
of  the  pulse  and  circulation.  Most  patients  do  not 
need  one,  and  usually  light  wine  should  alone  be 
allowed.  When  epileptic  attacks  have  been  excited 
by  alcoholic  excess,  complete  abstinence  is  essential. 
It  is  important  that  food  should  be  eaten  slowly  ; 
epileptics  frequently  have  a  tendency  to  eat  fast. 
Those  who  are  young  often  eat  too  much. 

Constipation  should  be  obviated  by  a  daily  laxa- 
tive ;  a  more  natural  condition  is  thus  induced  than 
if  an  aperient  is  taken  only  when  obtrusively  needed. 
Exercise  of  body  and  mind  is  desirable.  Those 
who  have  passed  the  first  half  of  childhood  are  the 
better  for  gentle  mental  work  and  not  the  worse  for 
wisely  moderated  education,  provided  all  pressure, 
as  for  examinations,  is  carefully  avoided.  At  all 
ages  mental  and  physical  excitement  should  be 
avoided,  especially  hot  rooms  and  crowded  places  ; 
but  it  is  often  necessary  to  compromise  and  run  a 
little  risk,  rather  than  distress  a  patient  by  too  much 
exclusion  from  ordinary  enjoyments.    As  part  of 


exercise,  the  question  of  cycling  often  presents 
itself.  It  is  safe  when  patients  have  only  nocturnal 
fits  and  no  such  minor  attacks  in  the  day  as  entail 
serious  obscuration  of  consciousness  ;  otherwise  the 
risk  of  accident  is  too  great.  Some  patients  never 
have  an  attack  of  any  kind  when  in  active  exercise. 

While  the  correction  of  catamenial  irregularity 
is  desirable,  its  treatment  has  little  influence  on  the 
course  of  the  disease. 

The  question  of  marriage  is  often  raised.  In 
neither  sex  has  marriage  a  definite  influence  on  the 
disease.  The  tendency  for  children  tosufl'er,  sooneror 
later,  is  definite  when  epilepsy  is  due  to  inheritance 
and  probably,  but  not  certainly,  when,  without  here- 
dity, idiopathic  epilepsy  develops  in  early  life,  apart 
from  a  local  lesion  or  conspicuous  excitant.  When 
fits  are  purely  acquired,  as  the  efi'ect  of  injury  or 
of  some  organic  process,  there  is  apparently  no  ten- 
dency to  transmission.  Even  when  the  disease  is 
inherited,  the  probabilities  are  against  the  affection 
of  two  or  three  children,  but  it  is  also  against  the 
escape  of  every  one  of  six  or  more  children.  Of 
course  a  family  history  in  both  individuals  who  pro- 
pose to  marry  involves  a  much  stronger  tendency  to 
transmission,  and  such  marriages  should  be  depre- 
cated in  the  interests  of  society  and  also  of  those 
concerned. 

Medicinal  Treatment.  —  The  influence  of 
bromides  far  transcends,  in  most  cases,  that  of  any 
other  agent.  The  salt  seems  to  undergo  little  de- 
composition in  the  system,  and  its  effect  apparently 
depends  on  its  mere  presence  and  some  influence  it 
exerts  on  the  vital  chemical  action  on  which  the 
discharge  depends.  This  is  more  probable  than 
that  the  bromine  enters  into  the  structure  of  the 
nerve-tissue,  because  the  influence  is  so  transient. 
Bromide  has  most  influence  on  the  motor  structures ; 
it  frequently  arrests  entirely  convulsive  attacks,  with- 
out influencing  minor  seizures,  which  consist  in 
simple  loss  of  consciousness.  The  various  salts  of 
bromine  differ  but  little  in  their  influence  ;  what 
variation  can  be  discerned  seems  difiicult  to  asso- 
ciate with  the  amount  of  bromine,  which  is  greater 
in  the  bromides  of  sodium  and  ammonium  than  in 
that  of  potassium,  that  is,  if  the  official  anhydrous 
salt  be  employed.  The  salt  of  strontium  has  been 
thought  more  eft'ective,  but  its  superiority  is  uncer- 
tain, and  it  is  more  poisonous  than  the  bromide  of 
potassium.  Whatever  is  given,  the  dose  or  com- 
bination should  be  varied  in  the  effort  to  find  one 
which  entirely  prevents  attacks.  This  should  be 
continued,  without  intermission,  until  a  habit  of 
stability  is  established.  Two  years  is  the  least  in 
which  this  can  be  effected,  and  the  gradual  dimi- 
nution of  the  dose  should  occupy  another  year. 
But  as  long  as  minor  attacks  persist,  severe  fits  are 
sure  to  recur  after  cessation  of  treatment.  Practi- 
tioners too  often  discontinue  bromide  prematurely 
on  account  of  some  slight  inconvenience,  or  because 
they  think  it  incompatible  with  the  treatment  of 
some  incidental  malady,  which  need  only  entail  a 
temporary  diminution.  When  attacks  recur  after 
premature  discontinuance,  it  is  usually  more  difficult 
again  to  arrest  them.  The  daily  dose  should  be 
40  or  50  grains  in  two  doses,  or  60-90  in  three  doses. 
Unless  this  arrests  the  fits,  it  is  seldom  that  attacks 
can  be  stopped  by  bromide  only,  and  combinations 
are  then  more  useful. 

Bromide  has  two  chief  inconveniences  :  (i)  Cere- 
bral depression,  or  irritability,  sometimes  occurs, 
which  may  reach  such  a  degree  as  to  compel  a  dimi- 
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nution.  It  seems  due  to  the  repression  of  the  ten- 
dency to  discharge,  for  it  may  vanish  after  a  severe 
fit,  although  the  bromide  is  continued.  In  most 
cases  it  is  only  slight  and  of  temporary  inconveni- 
ence, passing  away  as  the  brain  becomes  accustomed 
to  the  new  conditions.  (2)  Some  patients  are  ex- 
tremely prone  to  bromide-acne.  In  children  an  ery- 
thematous eruption  may  also  occur,  especially  on 
the  legs.  The  only  preventive  is  the  simultaneous 
administration  of  arsenic.  Since  this  has  been 
known,  it  is  very  rare  to  see  the  badly  scarred 
faces  so  coviimon  before.  The  arsenic  is  generally 
well  borne. 

In  many  cases,  bromide,  while  lessening  the 
attacks,  even  so  as  to  transform  the  patient's  life, 
fails  to  arrest  them  ;  occasionally,  it  has  little 
influence,  and  this,  as  already  stated,  is  especially 
true  of  the  minor  attacks.  It  is  often  desirable 
to  combine  other  agents  with  it,  and  sometimes  to 
employ  them  alone.  Bromide  should  rarely  be 
suddenly  discontinued.  It  may  be  effecting  more 
than  is  apparent,  and  when  stopped  the  patient  may 
pass  at  once  into  a  dangerous  '  status  epilepticus.' 

Of  adjuvant  agents,  one  is  borax,  which  the 
writer  introduced  in  1879.  In  inveterate  cases,  it  is 
often  conspicuously  useful,  but  it  seldom  arrests 
attacks.  From  5  to  15  grains  may  be  given  three 
times  a  day.  The  only  inconveniences  are  transient 
dysenteric  diarrhoea,  and  an  eruption  of  psoriasis, 
soon  ceasing  if  arsenic  is  administered.  Zinc  is  an 
old  remedy,  especially  useful  for  minor  attacks. 
The  bromide  of  zinc  is  not  borne  in  adequate  doses. 
The  oxide,  lactate,  and  citrate  have  been  used  ;  all 
are  apt  to  cause  nausea,  but  the  oxide,  3  to  5  grains, 
in  a  coated  pill,  after  food,  answers  l)est.  Nitrate 
of  silver,  once  in  repute,  cannot  Ije  given  for 
long  without  discolouration  of  the  skin,  and  patients 
were  seen  some  years  ago  permanently  stained 
and  still  epileptic. 

Digitalis  was  a  popular  remedy  for  this  disease 
in  the  West  of  England  two  hundred  years  ago. 
It  certainly  sometimes  increases  the  influence  of 
bromide,  especially  in  nocturnal  attacks,  although  it 
is  of  little  use  alone.  This  is  also  true  of  belladonna, 
which  is  most  effective  in  minor  seizures.  These 
may  sometimes  be  arrested  by  zinc  and  belladonna 
when  bromide  fails. 

Ilyoscine  sometimes  seems  to  augment  the 
influence  of  bromide,  and  is  conveniently  given  in 
the  I  per  1,000  solution  of  the  hydrobromide,  in  a 
dose  of  two  or  three  minims.  The  same  is  true  of 
Indian  hemp,  which  is  useful  in  cases  with  much 
headache.  Nitroglycerin  has  occasionally  a  marked 
eflect,  especially  in  cases  associated  with  megrim, 
or  in  abnormal  forms  of  minor  attacks  in  young 
children.  It  is  best  given  as  Liquor  Trinitrini  in 
an  acid  mixture.  To  lessen  depression  from 
bromide,  quinine  or  strychnine  may  be  added,  the 
mixture  being  acidified  by  hydrobromic  or  hydro- 
chloric acid  ;  or  a  grain  of  citrate  of  caffeine  may  be 
given  with  each  dose.  The  use  of  opium  as  a 
preparation  for  a  course  of  bromide  has  been  advo- 
cated, but  since  practically  abandoned.  A  careful 
trial  in  England  many  years  ago  showed  that  opium 
alone  was  useless. 

The  status  epilepticus  is  seldom  influenced  by 
bromide  unless  its  onset  follows  the  omission  of  the 
medicine  ;  which  under  these  circumstances  should 
be  recommenced  in  full  doses.  Inhalations  of 
chloroform  sometimes  arrest  the  fits.  The  hypo- 
dermic injection  of  morphine  has  been  used  with 


success,  but  needs  caution,  on  account  of  the  danger 
that  its  effect  may  coincide  with  coma.  Not  more 
than  ~  of  a  grain  should  be  given  at  once.  This 
risk  needs  to  be  always  kept  in  mind  in  the  use 
of  morphine  by  injection  in  epileptics.  The  effect 
of  a  severe  fit  soon  after  an  injection  may  be  fatal. 

The  most  effective  agent  in  the  treatment  of  the 
status  is  hyoscine  hydrobromate  injected  subcutane- 
ously,  g''-^Tbu  g''-'  repeated  every  four  or  six 
hours  for  one  or  two  days.  If  the  temperature  rises 
to  above  104°  F.,  it  should  be  reduced  by  cold 
or  iced  baths,  because  the  hyperpyrexia  has  been 
found  to  augment  the  destructive  changes  in  the 
motor-cells  of  the  cortex  (Mott). 

Operative  Treatment. — The  simple  measure 
of  the  insertion  of  a  seton  in  the  neck  was  at  one 
time  often  adopted,  but  has  fallen  into  disuse.  Yet 
it  certainly  had  an  influence  in  some  cases,  and 
deserves  renewed  trial.  The  only  operation  of 
practical  importance  is  trephining  the  skull.  Cases 
of  active  tumours  do  not  come  into  the  scope  of  this 
article,  but  the  question  often  presents  itself  in  cases 
of  old  cortical  lesions,  or  in  which  the  fits  suggest 
such  by  their  unilateral  local  commencement. 

When  there  is  reason  to  suspect  depressed  bone 
from  injury,  the  operation  should  be  performed. 
In  other  cases  its  advisability  depends  on  the  local 
limitation  of  the  convulsions.  When  these  fre- 
quently become  general,  and  when  (as  is  often  the 
case)  they  have  induced  attacks  of  minor  epilepsy, 
similar  to  those  of  the  idiopathic  disease,  it  is 
not  likely  that  the  removal  of  the  damaged  region 
will  cause  a  permanent  arrest  of  the  attacks.  It 
must  be  remembered  also  that  the  removal  of  the 
brain-tissue  will  cause  for  a  time  considerable  palsy 
of  the  opposite  side,  and  some  of  this  is  generally 
permanent.  The  remarkable  effect  of  some  opera- 
tions for  tumour  has  infused  into  the  public  mind  an 
exaggerated  and  erroneous  idea  of  what  surgery 
can  effect  in  these  cases.  Trephining  has  been 
employed  in  idiopathic  epilepsy.  It  has  even  been 
known  to  arrest  the  attacks,  just  as  a  seton  may  do, 
but  it  is  apparently  only  an  energetic  form  of  counter- 
irritation,  with  a  prospect  of  success  far  too  slender 
to  justify  its  employment.         W.  R.  Gowers. 

EPILEPTIC  INSANITY.— Synon.  :— Fr.  Folic 
epilcptiquc  ;  Gcr.  Epilept isches  Irreseiii. 

Definition. — Mental  disorder  which  is  the 
outcome  of  the  epileptic  neurosis,  and  which  is 
generally,  though  not  invariably,  accompanied  Ijy 
motor  epilepsy. 

/Etiology. — The  statements  in  the  article 
Epilepsy  may  be  taken  generally  as  applicable 
to  epileptic  insanity. 

Pathology. — Our  knowledge  of  the  relation  of 
epilepsy  to  structural  lesion  is  still  very  imperfect  ; 
but  it  does  not  seem  open  to  doubt  that  the  changes 
associated  with  epileptic  insanity  have  their  seat  in 
the  cerebral  cortex,  and  involve  an  altered  nutrition 
of  certain  of  the  nerve-cells  {see  Epilepsy).  It 
seems  probable  that  functional  disturbance  of  the 
cells  in  the  higher  centres  or  psychic  areas  may  be 
excited  by  racliation  from  the  motor  area  in  which 
an  epileptic  discharge  originates  ;  but  in  most  cases 
there  can  be  little  doubt  that  the  cells  in  the  psychic 
areas  are  themselves  the  subject  of  structural  change. 
In  some  cases,  indeed,  the  psychic  centres  are  the 
first  aff  ected,  and  the  discharges  may  be,  at  least  for 
a  time,  limited  to  these  centres.  In  such  cases  the 
discharges  are  manifested  by  loss  of  consciousness, 
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hallucinations,  or  outbursts  of  mania  unaccompanied 
by  convulsions. 

Description. — It  is  necessary  to  consider 
separately  three  aspects  of  the  unsoundness  of  mind 
which  is  associated  with  epilepsy,  according  as 
it  appears  (l)  as  arrested  or  impeded  mental 
development — epileptic  idiocy  and  epileptic  imbe- 
cility ;  (2)  as  progressive  mental  degeneration — 
chronic  epileptic  insanity ;  and  (3)  as  transient 
mental  disorder — acute  epileptic  insanity  or  epileptic 
mania.  These  three  conditions  are  to  be  regarded 
as  different  phases  and  not  as  different  kinds  of 
epileptic  insanity.  They  are  intimately  connected 
with  one  another,  and  occasionally  they  may  all  be 
illustrated  in  the  progress  of  a  single  case.  Thus 
epilepsy  supervening  during  infancy  or  youth  may  so 
retard  mental  development  as  to  produce  imbecility  ; 
the  subsequent  periodical  recurrence  of  epileptic 
fits  during  adult  life  may  gradually  pervert  and 
deprave  the  already  imperfect  intelligence,  causing 
it  to  pass  through  a  phase  characterised  by  emotional 
disorder,  hallucinations,  and  delusions,  and  ending 
in  the  hebetude  of  complete  dementia  ;  this  pro- 
.gress  may  occupy  many  years,  and  it  may  be 
interrupted  by  intercurrent  outbursts  of  acute 
maniacal  excitement.  Though  it  is  necessary, 
therefore,  for  the  purpose  of  description  to  deal 
with  each  of  the  phases  separately,  their  inter- 
dependence must  not  be  overlooked. 

1.  Epileptic  Idiocy  and  Epileptic  Imbe- 
cility. -These  terms  are  used  to  indicate  different 
degrees  of  the  same  affection — a  more  or  less 
complete  arrest  of  mental  development  due  to 
epilepsy.  Those  individuals  in  whom  epilepsy 
supervenes  in  infancy,  where  there  is  no  develop- 
ment of  mind,  or  very  little,  are  called  idiots.  Those 
in  whom  epilepsy  commences  after  substantial 
progress  has  been  made  in  mental  growth,  or  in 
whom  the  epileptic  seizures,  though  appearing 
early,  do  not  recur  frequently,  and  where  there  is 
considerable  though  defective  mental  development, 
are  called  imbeciles.  The  effect  of  the  fits  upon 
the  mental  condition  of  children  differs  greatly 
in  different  cases.  The  fits  are  usually  followed  by 
more  or  less  mental  retrogression.  In  many  cases 
after  a  fit,  and  especially  after  a  series  of  fits, 
the  patients  fall  into  a  state  of  prostration  and 
stupor  of  some  duration.  The  educational  training 
of  the  epileptic  imbecile  is  seriously  embarrassed  by 
the  occurrence  of  such  attacks.  A  great  part  of 
what  has  previously  been  learnt  seems  to  be  wiped 
out  by  them,  and  requires  to  be  learnt  over  again.  In 
cases  where  the  fits  cease  the  evolution  of  the  intellect 
may  resume  its  course,  but  the  mental  organisation 
always  remains  damaged.  It  is  estimated  that 
about  one  third  of  the  total  number  of  cases  of 
idiocy  are  due  to  epilepsy. 

2.  Chronic  Epileptic  Insanity. — In  about 
two  thirds  of  the  cases  of  epilepsy  there  is  an 
appreciable  mental  enfeeblement  which  gradually 
increases  so  long  as  the  fits  contmue  to  recur. 
This  progressive  mental  degeneration,  though 
varying  greatly  in  degree,  is  very  uniform  in  type, 
and  it  is  important  to  be  able  to  recognise  it.  In 
the  mildest  cases  there  are  .usually  to  be  detected 
lapses  of  memory,  fits  of  absent-mindedness,  and 
transient  confusions  of  thought  ;  and  there  is  always 
more  or  less  instability  of  mood  and  morbid  irritability. 
The  instability  is  the  most  characteristic  mental 
feature  of  the  epileptic.  At  one  time  he  will  be 
gloomy,  despairing,  conscious  of  his  mental  enfeeble- 


ment, and  lamenting  its  hopeless  nature  ;  at  another 
time  he  will  exhibit  a  surprising  self-satisfaction, 
hopefulness,  and  confidence.  Many  epileptics  are 
liable  to  fits  of  intensely  passionate  anger,  occurring 
without  apparent  cause.  The  changes  of  mood 
often  take  place  with  a  startling  suddenness  which 
is  important  as  a  diagnostic  indication.  In  the  fully 
developed  chronic  insanity  of  the  epileptic  the 
variableness  of  the  mental  condition  may  show  itself 
in  the  intellectual  as  well  as  in  the  emotional  state. 
A  patient  who  usually  exhibits  confusion  of  thought, 
weak  memory,  and  little  power  of  attention  may 
suddenly  awake  to  a  state  of  great  mental  activity, 
and  show  remarkable  clearness  and  rapidity  of 
thought,  vivid  memory,  and  great  power  of  con- 
centration. A  common  condition  is  to  be  habitually 
quarrelsome,  argumentative,  fond  of  teasing,  inso- 
lent in  demeanour,  and  given  to  capricious  cruelty ; 
yet  patients  will  sometimes  be  found  marvellously 
sweet  in  disposition,  benevolent,  affectionate,  and 
considerate.  In  the  advanced  stages  of  the  disorder 
the  moral  nature  is  generally  deeply  degraded,  as 
shown  in  repulsive  obsequiousness  of  demeanour, 
low  cunning,  treachery,  and  cruelty.  The  in- 
tellectual condition  also  passes  through  stages  of 
degradation.  Delusions  of  being  injured  by  other 
persons  fill  the  mind,  and  visual  and  auditory 
hallucinations  occur.  When  these  are  present  the 
patient,  with  his  tendency  to  impulsive  passion,  is 
dangerous  to  persons  near  him.  The  last  stage  is 
marked  by  complete  loss  of  moral  sense  and  mental 
capacity.  Nothing  remains  but  the  lower  instincts 
in  their  most  degraded  form  ;  and  this  is  accompanied 
by  a  physical  debasement  which  accords  only  too 
well  with  the  mental  condition. 

3.  Acute  Epileptic  Insanity — Epileptic 
Mania. — The  term  'epileptic  mania'  is  used  to 
denote  a  peculiar  automatic  form  of  acute  mania 
which  sometimes  follows  epileptic  seizures,  and 
more  rarely  occurs  in  persons  with  the  epileptic 
neurosis  who  have  never  had  a  convulsive  attack — 
or  at  least  who  have  not  been  known  to  have  one. 
There  is  frequently  some  transient  mental  pertur- 
bation preceding  or  following  a  convulsive  seizure 
which  does  not  attain  the  intensity  of  mania,  but 
which  may  be  fitly  alluded  to  here.  The  pre- 
paroxysmal  phase  of  these  perturbations  may  last 
for  a  few  hours  or  a  few  days.  They  consist  in  a 
development  of  conditions  which  have  been  already 
described  as  chai-acteristic  of  the  early  stage  of 
chronic  epileptic  insanity.  Sometimes  there  is 
morbid  irritability,  depression,  or  exaltation,  some- 
times confusion  of  thought  or  loss  of  memory. 
Immediately  before  the  occurrence  of  a  fit  there  is 
often  some  special  idea  which  rivets  the  attention, 
the  recollection  of  some  particular  scene,  or  a  special 
hallucination  such  as  a  flame,  a  red  colour,  a  spectre, 
or  a  peculiar  odour.  When  there  is  a  special  idea, 
or  special  hallucination,  it  is  usually  the  same 
which  recurs  at  each  seizure,  and  it  generally  has 
some  relation  to  the  circumstances  in  which  the  first 
fit  occurred,  .'\fter  the  convulsive  fit  has  passed  off, 
there  is  frequently  a  short  period  of  confusion  of 
thought,  and  lethargy.  The  condition  known  as  epi- 
leptic mania  is  an  outburst  of  maniacal  excitement 
lasting  from  a  few  hours  to  several  days.  The 
general  features  which  are  distinctive  of  these  attacks 
are  the  suddenness  of  their  onset,  the  violence  and 
abrupt  rapidity  of  the  acts  of  the  patients,  the  painful 
and  appalling  nature  of  the  ideas  and  hallucinations 
from  which  they  suffer,  the  suddenness  as  well  as 
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the  completeness  of  the  return  to  sanity,  and  the 
entire,  or  nearly  entire,  forgetfulness  of  what  has 
happened  during  the  course  of  the  attacks.  During 
an  attack  the  impulsive  acts  may  be  of  a  suicidal 
but  more  frequently  of  a  homicidal  character, 
and  this  makes  epileptic  mania  one  of  the  most 
dangerous  of  all  kinds  of  insanity.  Sometimes 
the  attack  is  characterised  by  furious  maniacal 
excitement  during  its  whole  course,  but  there  are 
also  cases  in  which  there  is  an  apparent  calmness  of 
conduct.  In  a  typical  case  of  this  kind  the  patient 
is  irritable,  suffers  from  a  vague  terror,  seems  im- 
pelled by  a  force,  which  he  feels  irresistible,  to 
commit  acts  without  conscious  purpose.  In  this 
state  the  patients  will  walk  long  distances  without 
object,  steal  or  destroy  articles  in  an  unaccountable 
way,  and  will  commit  homicide  or  suicide  with 
apparent  deliberation.  They  seem  insensible  to 
everything  which  does  not  fall  in  with  their  dominant 
idea  or  impulse.  This  automatic  action  is  a  special 
characteristic  of  epileptic  mania,  both  in  the  cases 
where  there  is  violent  excitement,  and  in  those 
where  there  is  an  appearance  of  deliberate  co-ordi- 
nation of  thought  and  act.  The  patients  are  as  if 
in  a  waking  dream  ;  and  when  they  awake  suddenly 
to  rational  consciousness,  they  feel  as  if  they  had 
passed  through  a  dream  which  they  dimly  conceive 
to  have  been  of  a  distressing  and  frightful  nature, 
but  of  whose  details  they  have  no  recollection,  or 
only  a  very  vague  one. 

The  relation  of  the  mental  disorder  to  the  con- 
vulsive seizures  is  concisely  given  in  the  following 
sentences.  When  the  fits  are  frequent,  and  continue 
through  a  course  of  years,  they  are  generally  asso- 
ciated with  chronic  epileptic  insanity,  though  there 
are  exceptional  cases  in  which  the  mind  is  not 
seriously  affected.  When  the  fits  are  frequent, 
and  are  of  the  character  of  petit  iiial,  the  mental 
degeneration  is  usually  more  rapid  and  complete 
than  when  the  motor  symptoms  are  more  severe, 
as  in  the  grand  mat.  The  calmer  type  of  epileptic 
mania,  called  by  Falret  petit  mal  intellcetiiel,  is 
most  frequently  associated  with  fits  of  the  character 
of  petit  Dial  and  with  nocturnal  fits  ;  while  the 
violent  excitement,  called  by  Falret  grand  mal 
intcllectitel,  is  most  frequently  associated  with  the 
severe  motor  fits.  Epileptic  mania  is  most  frequent 
after  a  fit  or  a  series  of  fits,  is  less  frequent  before  a 
fit,  and  least  frequent  in  the  intervening  periods  ;  it 
is  specially  apt  to  occur  after  a  recrudescence  of  fits 
following  a  long  period  of  freedom  from  them.  It  is 
also  apt  to  occur  after  a  rapid  succession  of  abortive 
fits.  It  is  rare  in  the  first  stages  of  epilepsy,  most 
frequent  in  the  middle  stage,  and  rare  after  dementia 
has  begun. 

Treatment.  —In  the  treatment  of  epileptic 
insanity  everything  which  is  useful  in  the  treatment 
of  epilepsy  is  to  be  included  {see  Epilepsy).  When 
pre-paroxysmal  symptoms  are  observed,  20  grains 
of  chloral  hydrate  should  be  given,  and  the  patient 
put  to  l)ed.  The  same  treatment  is  useful  after  a 
fit  ;  and  it  may  also  arrest  a  fit,  or  series  of  fits,  or 
ward  off  an  attack  of  epileptic  mania.  Constipation 
and  overloading  of  the  stomach  with  food  should  be 
carefully  avoided.  There  should  be  complete  absti- 
nence from  alcohol  ;  it  is  apt  to  bring  on  fits  and 
also  mania. 

Medico-legal  Relations. — Where  respon- 
sibility for  acts  committed  in  what  seems  to  have 
been  an  attack  of  epileptic  mania  is  in  question, 
the  whole  character  of  the  mental  symptoms  and 


the  evidence  of  other  epileptic  conditions  must  be 
kept  in  view.  The  difficult  cases  are  those  in 
which  there  has  been  no  violent  excitement,  and 
when  the  conduct  has  had  the  character  of  the 
calmer  type  of  epileptic  mania.  Here  it  is  im- 
portant to  brnrg  clearly  out  the  automatic  character 
of  the  conduct.  But  the  most  important  point  is 
the  existence  of  the  fits.  It  may  happen  that  the 
fits-  have  not  been  recognised  though  they  were 
really  present.  Nocturnal  fits  are  the  most  likely 
to  escape  recognition.  It  must  not  be  forgotten 
that  they  may  have  occurred  without  the  knowledge 
of  the  patient  himself.  Careful  inquiry  should 
therefore  be  made  for  signs  of  their  occurrence, 
such  as  biting  of  the  tongue,  of  the  lips,  or  of  the 
cheek  ;  spots  of  blood  on  the  pillow  ;  gathering  of 
froth  about  the  mouth  on  waking  ;  unconscious 
emission  of  urine  ;  peculiar  fits  of  snoring  ;  or  the 
occurrence  of  numerous  small  ecchymoses  under  the 
skin  of  the  neck  or  forehead,  the  last  being  a  sign 
the  importance  of  which  was  strongly  insisted  on 
by  Trousseau.  When  no  convulsive  fits  can  be 
ascertained,  evidence  of  vertigo,  or  of  brief  losses 
of  consciousness  occurring  periodically  or  in  series, 
should  be  looked  for.  If  in  the  opinion  of  a  medical 
witness  an  act  of  violence  has  been  the  result  of 
epileptic  insanity,  it  is  his  duty  to  show  that  not 
merely  the  act  itself,  but  also  the  conduct  and 
condition  of  the  accused  otherwise,  are  symptomatic 
of  the  epileptic  condition.  John  Sibbald. 

EPIPHORA  (eVi,  upon  ;  and  i^ipui,  I  carry). — A 
flow  (if  tears  so  persistent  that  they  run  down  the 
cheek,  due  either  to  obstruction  of  the  lacrymal 
duct  or  to  excessive  secretion. — See  Lacrymal 
Apparatus,  Diseases  of. 

EPISPADIAS  (eVf,  upon  ;  and  o-Trctw,  I  tear).-— 
A  malformation  of  the  penis,  in  which  the  urethra 
opens  on  its  upper  surface. — See  Penis,  Diseases  of. 

EPISPASTICS  (e'lri,  upon  ;  and  a-Kaa,  I  draw). 
Substances  which,  when  applied  to  the  skin,  are 
capable  of  producing  a  blister. — See  Counter- 
irritants. 

EPISTAXIS  {fTTi,  upon  ;  and  mafyi,  I  drop). 
Synon.  :  Fr.  Epistaxis  ;  Ger.  Nascnhliiten. 

Definition. — A  flow  of  blood  from  the  nose. 

/Etiology.  — Epistaxis  is  a  common  pheno- 
menon, occurring  in  at  least  fifteen  per  cent,  of  the 
population.  It  is  more  prevalent  between  the  ages 
of  ten  and  twenty-five,  and  after  the  age  of  fifty- 
five  than  at  other  ages  ;  and  is  more  frequent  in 
men  than  in  women.  Blood  may  escape  from  the 
nasal  vessels  either  by  the  rupture  of  an  artery  or 
by  oozing  from  the  veins  and  capillaries.  If  from 
an  artery,  traumatism  and  ulceration  are  the  usual 
causes.  If  from  veins  or  capillaries,  either  inci'eased 
blood-pressure,  or  diminished  resistance  of  the 
vessel-wall,  or  an  alteration  in  the  quality  of  the 
blood  is  responsible.  Epistaxis  may  be  described 
as  primarily  due  to  some  local  cause  in  the  nose, 
and  secondarily  arising  from  an  altered  constitu- 
tional state. 

The  causes  of  epistaxis  are  (i)  immediate,  and 
(2)  remote,  (i)  Of  the  immediate  causes,  trauma- 
tism is  the  most  important.  Under  this  heading 
may  be  grouped  :  blows  on  the  nose,  or  fracture 
of  the  nasal  bones  ;  the  introduction  of  foreign 
bodies,  picking  of  the  nose,  and  violent  sneezing  ; 
fractiue  of  the  anterior  or  middle  fossa  of  the  skull, 
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and  of  the  frontal  sinuses.  Aiiiong  the  various 
diseases  of  the  nose  giving  rise  to  epistaxis  are  : 
hypertrophic  rhinitis  with  separation  of  crusts,  and 
ulceration  and  erosion  of  the  mucous  membrane  due 
to  tuberculosis,  lupus,  leprosy,  syphilis,  and  diph- 
theria. Profuse  hsemorrhage  is  frequently  a  symptom 
of  new-growths,  e.g.  mucoid  and  fibroid  polypi, 
angioma,  sarcoma,  and  carcinoma.  A  sudden  and 
profuse  arterial  haemorrhage  should  always  lead  to 
a  careful  examination  of  the  nasal  and  accessory 
cavities.  A  mild  variety  of  epistaxis  is  met  with 
in  connection  with  adenoid  growths  of  the  naso- 
pharynx. 

(2)  The  remote  causes  are  blood-diseases,  such  as 
leuchsemia,  scurvy,  and  purpura.  Epistaxis  often 
occurs  in  hremophilia,  and  not  infrequently  in  some  of 
the  infectious  fevers,  as  in  the  early  stages  of  enteric 
fever.  Increased  blood-pressure,  whether  due  to 
excessive  arterial  tension  or  to  venous  obstruction, 
is  relieved  from  time  to  time  by  profuse  epistaxis. 
In  renal  disease,  especially  the  cirrhotic  variety 
with  high  arterial  tension,  htemorrhage  from  various 
mucous  membranes  occurs,  and  profuse  bleeding 
from  the  nose  is  not  uncommon.  Should  a  sudden 
epistaxis  occur  in  an  individual  over  thirty-five 
years  of  age  without  any  local  cause,  a  careful  ex- 
amination of  the  urine  and  heart  should  be  made. 
When  the  venous  circulation  is  interfered  with,  as 
in  mitral  stenosis  and  regurgitation,  cirrhosis  of  the 
liver,  emphysema,  whooping  cough,  and  tumours  of 
the  neck  and  abdomen,  congested  veins  in  the  nose 
are  especially  prone  to  rupture.  Acute  yellow 
atrophy  of  the  liver  is  characterised  by  hsemorrhages, 
especially  from  the  nasal  and  buccal  mucous  mem- 
branes. If  the  atmospheric  pressure  be  rapidly 
diminished,  as  in  balloon-ascents,  blood  may  pour 
from  the  nose.  In  both  sexes  at  the  age  of  puberty 
epistaxis  is  a  common  occurrence,  and  some 
authorities  have  spoken  of  nasal  haemorrhage 
occurring  in  girls  at  or  preceding  menstruation  as 
vicarious  in  nature.  Menstruation  is  also  stated  to 
have  been  replaced  by  epistaxis.  But  considerable 
caution  should  be  exercised  before  accepting  this 
explanation,  since  menstruation  is  often  irregular 
and  delayed  without  epistaxis  resulting. 

Symptoms. — In  people  of  plethoric  habit  and 
in  those  with  high  arterial  tension,  premonitory  sym- 
ptoms may  be  noticed,  such  as  headache,  giddiness, 
tinnitus  aurium,  pressure  and  fulness  in  the  he^d. 
These  symptoms  disappear  when  .the'  flow  com- 
mences. 

If  the  source  be  arterial,  the  blood  is  bright  and 
the  quantity  profuse.  Should  the  patient  be  in  the 
recumbent  position,  blood  may  pass  into  the  naso- 
pharynx and  escape  from  the  other  nostril,  or  may 
make  its  way  into  the  larynx  and  be  coughed  up, 
thus  simulating  hremoptysis,  or  be  swallowed  and 
afterwards  be  vomited,  simulating  in  this  way 
hajmatemesis.  When  a  small  quantity  of  blood  is 
lost,  in  cases  of  high  arterial  tension  or  venous 
obstruction,  the  effect  is  a  salutary  one  ;  but  if  the 
flow  be  very  profuse  and  persistent,  syncope  ma}- 
follow  and  blood  enter  the  air-passages.  When 
epistaxis  is  gradual  and  often  repeated,  anaemia 
results. 

Diagnosis. — The  important  point  in  severe 
cases  is  to  determine  the  cause  of  bleeding  and  its 
origin.  Careful  anterior  and  posterior  rhinoscopy 
is  called  for,  and  the  bleeding  points  should  be 
localised.  To  do  this  it  is  necessary  to  wash  all 
clots  out  of  the  nose.     The  mucous  membrane 


around  the  bleeding  point  will  then  generally 
appear  sodden  and  blood-stained.  See  Nose, 
Examination  of. 

Treatment. — Epistaxis  occurring  in  patients 
with  high  arterial  tension  and  venous  obstruction  is 
a  safety-valve.  Provided  that  the  loss  of  blood  is 
not  great  and  the  flow  ceases  spontaneously,  no 
interference  is  called  for.  If  the  loss  of  blood  be 
continuous  or  considerable,  remedial  measures  must 
be  taken.  If  it  be  arterial  hremorrhage,  a  small 
plug  of  aseptic  gauze  is  inserted  into  the  nose,  and 
digital  pressure  is  applied  externally.  The  applica- 
tion of  an  electric  cautery  is  of  value.  If, 
despite  these  measures,  the  haemorrhage  continue, 
then  the  following  means  must  be  employed  with 
all  antiseptic  precautions,  for  troublesome  ozxna 
and  pneumonia  have  occurred  when  these  have 
been  neglected,  especially  after  plugging  the  nose. 
The  simplest  form  of  plug  is  Cooper  Rose's  tampon, 
which  is  a  fiddle-shaped  indiarubber  bag  capable 
of  inflation  after  insertion  into  the  nasal  cavity.  If 
this  be  not  at  hand,  the  nose  may  be  packed  with 
strips  of  aseptic  gauze  or  a  posterior  nasal  plug 
inserted  by  using  a  Bellocq's  sound  or  a  catheter 
and  piece  of  silk.  In  no  case  should  the  plugs  or 
strips  be  kept  in  for  longer  than  twenty-four  hours. 
They  should  then  be  removed,  and  the  nostril  if 
necessary  repacked.  Their  removal  often  occasions 
considerable  pain.  Careful  syringing  of  the  nose 
with  aseptic  fluids  for  several  days  afterwards  is 
essential,  all  force  being  carefully  avoided.  The 
indiscriminate  injection  of  styptic  fluids  such  as 
perchloride  of  iron  is  strongly  to  be  deprecated. 
If  used,  they  must  be  concentrated  and  carefully 
applied  to  the  bleeding  point.  It  is  probable  that 
the  strictly  local  application  of  extract  of  supra- 
renal capsule  will  prove  of  service  in  epistaxis. 

In  slight  cases  the  recumbent  position  and  cold 
compresses  to  the  nose,  neck,  and  forehead  will 
arrest  the  hemorrhage  ;  so,  too,  does  the  admini- 
stration of  half  an  ounce  of  vinegar  in  an  ounce  of 
water.  Douching  the  face  with  cold  water  and 
raising  the  hands  above  the  head  is  a  favourite 
remedy.  The  successful  treatment  of  epistaxis  is 
mainly  dependent  upon  an  accurate  diagnosis  of  its 
cause  ;  and  it  frequently  happens  that  nasal  hcemor- 
rhage  is  (3nly  a  symptom  of  some  constitutional 
condition  calling  for  treatment. 

A.  H.  Tubby. 

EPITHELIOMA  (eVi, upon  ;  and  SriAri,  the  nipple, 
the  word  '  epithelium  '  being  at  first  used  for  the 
tissue  covering  the  nipple  ;  and  o;na,  a  termina- 
tion indicating  a  tumour). — Synon.  :  Epithelial 
Cancer  ;  Cancroid  ;  Fr.  Epithilioma  ;  Ger.  Epi- 
thelkrebs.    See  Cancer. 

EPIZOA.— 56'6- Entozoa. 

EPULIS  (eVi,  upon  ;  and  oi\ov,  the  gum). — See 

Mouth,  Diseases  of. 

EQUILIBRIUM.— This  term  is  used  to  denote 
the  equal  balance  of  the  difl'erent  parts  of  the  human 
frame,  so  that  in  sitting  or  standing  or  in  the  action 
of  locomotion  the  trunk  is  kept  in  the  erect  position. 
Equilibrium  in  standing  depends  on  keeping  the 
centre  of  gravity  of  the  whole  body  within  the  base- 
area  of  the  feet,  as  any  deviation  outside  this  area 
will  cause  the  whole  body  to  fall  over,  unless  the 
centre  of  gravity  can  be  quickly  restored.  The 
muscles  are  the  mechanism  by  which  equilibrium 
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is  preserved,  and  the  muscles  are  kepi  infeiniied  ot 
the  position  of  the  body  by  sensory  impressions 
which  come  in  from  the  periphery  by  the  posterior 
nerve-roots,  by  visual  impressions,  and  by  impres- 
sions derived  from  the  semicircular  canals. 

The  muscles  have  been  described  as  being  in  a 
state  of  tonic  contraction,  but  this  is  certainly  not 
true  of  all  the  muscles,  and  it  is  probable  that  there 
are  two  sets  of  muscles,  one  which  fixes  the  joints, 
and  the  other  which  restrains  and  rectifies  a  faulty 
position.  For  instance,  in  the  spinal  column  it  is 
probable  that  the  deep  muscles,  as  the  spinalis  dorsi, 
the  semispinales  colli  et  dorsi,  the  multifidus  spina;, 
the  intertransversales  and  interspinales  act  in  a  tonic 
manner  in  keeping  the  spine  more  or  less  rigid  ;  but 
in  the  erect  posture,  where  a  person  stands  '  at  at- 
tention,' the  erectores  spinw  and  the  recti  abdominis 
are  not  contracted.  These  are  the  muscles  which 
check  and  rectify  any  faulty  position  of  the  spine  as 
a  whole  ;  for  instance,  if  the  spine  is  allowed  to  bend 
forwards,  the  erectores  spinas  contract  and  stop 
the  movement  and  bring  the  spine  into  the  erect 
position  again  and  then  relax  ;  also  if  the  centre 
of  gravity  is  allowed  to  fall  behind  the  base  line,  so 
that  the  spine  is  extended  backwards,  the  recti 
abdominis  suddenly  contract  and  regulate  the  move- 
ment and  bring  the  spine  into  the  erect  position  again. 
These  are  the  muscles  which  counteract  the  influence 
of  gravity,  and  in  the  erect  posture  the  weight  is  so 
evenly  adjusted  that  this  position  is  maintained 
without  either  the  erectores  spina;  or  recti  abdominis 
contracting.  So  wilh  the  movements  of  the  pelvis 
on  the  heads  of  the  femora,  it  is  probable,  though  it 
is  difficult  to  prove  it,  that  the  deep  muscles,  as  the 
obturatores,  pyriformes,  and  quadrati,  act  tonically  in 
fixing  the  pelvis  on  the  femora,  but  with  regard  to 
the  large  superficial  muscles  some  act  as  restraining 
muscles.  In  the  erect  posture  the  glutxus  maximus 
cannot  be  felt  to  be  acting,  neither  can  the  hamstrings 
nor  the  extensor  quadriceps  and  sartorius  ;  but  as 
soon  as  the  pelvis  and  the  trunk  are  allowed  to 
sway  forwards,  the  hamstrings  instantly  contract 
and  counteract  the  effect  of  gravity,  and  if  the 
trunk  be  allowed  to  incline  backwards,  the  muscles 
on  the  front  of  the  thigh  contract  and  bring  the 
body  l)ack  to  the  erect  posture.  The  extensors  and 
flexors  of  the  knee  are  not  contracted  in  standing 
erect,  as  is  well  shown  by  the  schoolboy  trick  of  a 
smart  blow  behind  the  knees  causing  the  person  to 
fall  down,  owing  to  the  extensors  being  relaxed — 
but  they  respectively  contract  if  the  person  sways 
backwards  or  forwards.  Coming  down  to  the 
ankle,  the  muscles  on  the  front  of  the  leg  and  the 
calf-muscles  are  restraining  muscles,  and  the  tendons 
on  the  dorsum  of  the  foot  are  not  apparent  unless 
the  person  sways  backwards. 

In  disease  equilibrium  is  lost  from  lesions  on  the 
sensory  or  motor  side.  { I )  From  loss  of  sensory  impres- 
sions as  in  locomotor  ataxy,  where,  the  afferent  tracts 
in  the  spinal  cord  being  degenerated  and  the  ingoing 
impressions  retarded  or  stopped,  the  patient  has 
only  his  vision  and  his  semicircular  canals  to  guide 
him  ;  and  therefore,  when  his  eyes  are  closed,  he 
sways  to  and  fro,  or  falls  over,  owing  to  information 
■not  being  given  to  the  restraining  muscles  to  act. 
Equilibrium  may  also  be  defective  from  faulty  im- 
pressions of  the  relative  position  of  the  person  to  his 
surroundings  due  to  disease  of  the  semicircular 
canals,  as  in  auditory  vertigo.  (2)  On  the  motor  side 
equilibrium  is  lost  from  a  want  of  proper  co-ordina- 
Uon  of  muscular  movements,  as  in  lesions  of  the 


cerebellum  and  in  cases  of  disseminated  sclerosis  ; 
from  paralj'sis  of  the  restrainingor  fixing  muscles,  as  in 
pseudo-hypertrophic  paralysis  or  infantile  paralysis 
(but  it  is  extraordinary  how  much  paralysis  of  the 
extensors  of  the  knees  may  exist  and  yet  the  patient 
be  able  to  stand  and  even  walk)  ;  and  from  the  slow 
action  of  the  muscles,  as  in  paralysis  agitans. 

Gait.  —  In  relation  to  the  preservation  of  equili- 
Iirium  is  the  question  of  Gait.  This  may  be  altered 
from  sensory  or  motor  lesions.  In  sensory  lesions 
of  the  spinal  cord,  as  locomotor  ataxy,  the  gait  is 
characterised  by  an  over-action  and  uncertainty  of 
the  movements  of  the  legs,  so  that  the  feet  are  lifted 
too  high,  the  toes  are  over-extended  so  that  the 
soles  of  the  feet  are  unduly  visible,  the  heel  is 
brought  down  with  a  stamp,  and  in  turning  round 
there  is  much  staggering.  On  the  motor  side,  the 
gait  may  be  altered  from  simple  paralysis  of  the 
different  joints  of  the  lower  limb  ;  in  paralysis  of  the 
anterior  tibial  muscles  the  foot  hangs  down,  and  to 
clear  the  ground  the  hip  has  to  be  over-flexed,  giving 
a  high-stepping  appearance  ;  in  paralysis  of  the 
extensors  of  the  knee,  the  patient  has  to  swing  the 
leg  forward  by  its  weight,  and  in  so  doing  the  knee 
comes  forward  first,  the  foot  is  then  planted  on  the 
ground,  and  the  knee  is  thereby  straightened  and 
receives  the  weight  of  the  body  ;  while  in  paralysis 
of  the  glutaius  medius  and  minimus  the  patient  has 
a  waddling  gait  from  having  to  Ijalance  the  weight 
of  the  body  over  the  head  of  the  femur  as  the  other 
leg  swings  forward,  owing  to  the  fixation  of  the 
pelvis  by  these  muscles  being  lost.  Patients  with 
weakness  of  the  flexors  and  extensors  of  the  hip- 
joints  can  manage  to  walk  along  the  level,  but  they 
cannot  go  upstairs.  If  paralysis  is  combined  with 
rigidity,  as  in  spastic  paraplegia  or  hemiplegia,  the 
patient  cannot  raise  the  foot  high  enough  to  clear 
the  ground,  and  it  is  therefore  dragged  along  the 
ground  or  circumducted,  or  it  is  not  lifted  up  high 
enough  to  prevent  it  scuffing.  Among  other  forms 
of  gait  due  to  motor  disablement  are  the  inco-ordinate 
and  cerebellar  reel,  in  which  the  patient  makes  large 
excursions  like  a  drunken  man  and  falls  over  bodily 
without  apparently  any  attempt  to  save  himself ;  the 
slow  gliding  walk  of  the  early  stages  of  paralysis 
agitans,  in  which  the  patient  seems  to  tumble  on  to 
each  foot  as  it  is  put  forward,  and  the  short  quick 
.steps  of  the  later  stages  of  this  disease,  when  he  is 
unable,  owing  to  the  slowness  of  his  movements,  to 
get  his  feet  in  front  of  his  centre  of  gravity.  Lastly 
tremors  such  as  those  of  disseminated  sclerosis  make 
the  patient  shake  the  whole  body  on  each  foot  as  it 
is  put  down  ;  and  the  characteristic  irregular  gait 
of  chorea,  where  the  patient  walks  quickly,  then 
suddenly  stops,  appearing  to  leave  one  leg  behind, 
twists  on  one  heel  and  then  goes  on  again. 

C.  E.  Beevor. 

EQUINIA  (equus,  a  horse). — A  synonym  for 
glanders.    Sec  Glanders. 

ERB'S  PARALYSIS.— .SV,  Urachial  Plexus, 
Lesions  of 

ERETHISM  (ipMCw,  I  irritate)  A  condition 

of  excitement  or  irritation,  affecting  either  the  whole 
system  or  a  particular  organ  or  tissue.  The  word 
has  been  especially  applied  to  the  condition  of  the 
body  in  the  early  stage  of  acute  diseases,  and  also 
to  that  induced  by  the  too  free  use  of  mercury 
{iiicraiyial  crcthisiii).    See  Mercury,  Poisoning  by. 
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ERGOTISM.— Synon.  :  Morbus  cerealis  ;  Fr. 
Ergotisme  ;  Ger.  Ergotisnius  ;  Krielielkrankheit. 

Definition. — A  disease  due  to  the  action  of 
ergot. 

Etiology.-  —This  disease  derives  its  name  from 
the  fact  that  it  is  the  result  of  the  ingestion  of  ergot 
—the  sclerotium  of  a  fungus  called  Claviceps  pur- 
purea, which  grows  parasitically  in  the  ear  of  the 
rye.  In  some  seasons  this  form  of  blight  affects 
the  grain  so  extensively  that  ten  per  cent,  of  the 
meal  may  consist  of  ergot.  The  phenomena  to  be 
described  as  symptoms  of  ergotism  have  been 
regularly  and  exclusively  traced  to  the  use  of  articles 
of  food  made  from  rye-meal  thus  contaminated. 
The  appearance  and  severity  of  the  disease  vary 
with  the  amount  of  ergot  consumed.  Children  at 
the  breast  are  never  attacked.  Ergotism  has 
frequently  broken  out  in  well-marked  epidemics, 
after  unfavourable  harvests.  In  ruder  times  it  con- 
stituted a  severe  form  of  scourge  ;  but  now  it  usually 
occurs  sporadically,  or  is  limited  to  families  or  small 
communities. 

Anatomical  Characters. — Ergotism  is  cha- 
racterised by  definite  anatomical  changes,  mainly 
in  connection  with  the  vessels  and  the  spinal  cord. 
The  arterioles  are  found  post  moi-tem  to  be  con- 
tracted, and  to  be  the  seat  of  a  peculiar  hyaline 
degeneration  of  the  intima,  with  thrombosis  and 
diminution,  or  even  complete  disappearance  or 
occlusion,  of  their  lumen.  Gangrene  is  the  ultimate 
result  of  these  morbid  changes.  The  posterior 
columns  of  the  spinal  cord  are  the  seat  of  a  degene- 
rative or  sclerosing  process,  somewhat  resembling  the 
lesion  found  in  tabes  dorsalis. 

Symptoms. — Within  a  few  days  of  the  first  in- 
gestion of  rye-meal  contaminated  with  ergot,  the 
-ordinary  phenomena  of  irritant  poisoning  are  de- 
veloped, namely,  vomiting,  diarrhoea,  severe  ab- 
■dominal  pains  and  cramps,  and  general  depression 
— giddiness  and  headache  being  specially  marked. 

Along  with  the  preceding,  certain  specific  sym- 
ptoms gradually  make  their  appearance.  The  first 
and  most  characteristic  of  these  is  formication  (a  sen- 
sation as  of  insects  running  along  the  skin),  attended 
by  severe  itching  of  the  extremities.  The  other 
special  senses,  such  as  vision  and  hearing,  may  also 
become  disordered.  Occasional  tearing  pains  occur 
in  the  limbs,  and  clonic  spasms  of  the  muscles. 
Ravenous  hunger  is  said  to  be  a  striking  symptom 
in  some  instances.  The  pulse  is  infrequent  and 
small.    Respiration  is  not  markedly  disturbed. 

The  remaining  phenomena  peculiar  to  ergotism 
are  usually  described  as  belonging  to  two  forms, 
the  gangrenous  and  the  spasmodic,  according  as 
the  circulation  or  the  nervous  system  is  chiefly 
affected. 

{a)  Gangrenous  ergotism. — The  toes,  fingers, 
feet,  ears,  and  nose  are  the  parts  most  commonly 
attacked.  The  incipient  discolouration,  pain,  and 
swelling  are  observed  within  a  period  of  two  days 
to  three  weeks  from  the  commencement  .of  the 
other  toxic  symptoms.    See  Gangrene. 

(/))  Spasmodic  ergotism. — The  leading  symptom 
of  this  form  of  the  disease  is  the  occurrence  of 
severe  intermittent  cramps  or  painful  spasms, 
specially  affecting  the  lower  extremities.  These 
develop  into  tonic  contraction  of  the  muscles,  with 
fixation  of  the  limbs  ;  and  end  perhaps  in  general 
convulsions,  prostration,  various  kinds  of  mental 
derangement,  unconsciousness,  and  death.  Abor- 
tion does  not  appear  to  be  of  frequent  occurrence. 
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Course,  Duration,  and  Terminations.— 
Many  cases  of  ergotism  are  acute  rather  than 
chronic  ;  but  when  gangrene  appears,  the  course 
may  be  very  protracted  and  variable.  .Spasmodic 
ergotism  may  last  from  two  weeks  to  as  many 
months.  The  mortality  is  said  to  have  fallen  from 
sixty  to  ten  per  cent.  In  a  few  cases,  resolution 
occurs  in  affected  extremities. 

Pathology. — Beyond  its  effect  as  an  irritant 
poison,  the  specific  influence  of  ergot  is  mainlv 
exerted  upon  the  organs  of  circulation,  the  central 
nervous  system,  and  the  uterus.  The  different 
effects  have  now  been  satisfactorily  traced  to  the 
actions  of  the  four  important  organic  constituents  of 
the  diseased  grain.  One  of  these,  comutine,  an 
alkaloid,  produces  slowing  of  the  cardiac  rhythm  by 
stimulation  of  the  vagus  at  its  central  extremity. 
The  contraction  and  hyaline  change  found  in  the 
arteries  are  due  to  the  action,  on  the  vaso-motor 
centre  and  the  vascular  walls  respectively,  of  a 
second  constituent,  sphacelinic  acid.  The  result  ot 
these  effects  on  the  heart  and  arteries  is  tPiat  the 
blood-pressure  rises.  The  gangrene  is  readily 
accounted  for  by  the  vascular  changes.  The 
painful  spasms,  as  well  as  the  formication  and  other 
sensory  disturbances,  are  the  direct  residt  of  the 
action  of  the  cornutine  upon  the  spinal  cord.  The 
action  of  ergot  upon  the  uterus  is  explained  by  some 
authorities  as  due  to  stimulation  of  the  uterine 
centre  in  the  cord  by  cornutine  and  sphacelinic  acid. 
Other  authorities  maintain  that  it  is  set  up  by  the 
local  anKmia  produced  by  the  vascular  contraction  ; 
while  others,  again,  consider  that  ergot  acts 
directlv  upon  the  muscular  fibres  of  the  organ. 

Diagnosis. — The  occurrence  of  gangrene  in  a 
number  of  young  and  previously  healthy  persons,  in 
countries  where  rye-meal  is  an  article  of  food,  should 
remove  all  difficulty  from  the  diagnosis  of  ergotism. 
The  spasmodic  form  of  the  disease  can  usually  be 
distinguished  from  epidemic  cerebro-spinal  fever  by 
the  absence  of  pyrexia. 

Prognosis. — The  prognosis  depends  chiefly  upon 
the  early  recognition  and  removal  of  the  cause. 
The  probability  of  the  escape  of  affected  extremities 
may  be  estimated  by  the  degree  to  which  the  gan- 
grenous process  has  advanced. 

Treatment. — The  treatment  of  ergotism  must 
commence  with  the  removal  of  the  cause.  An 
attempt  should  then  be  made  to  hasten  the  elimina- 
tion of  the  poison  by  the  cautious  administration  of 
emetics  and  purgatives  ;  to  allay  the  symptoms  of 
gastro-enteritis  ;  and  to  support  the  strength  of  the 
patient  by  internal  and  external  stimulants,  such  as 
alcohol,  warmth,  and  friction.  The  treatment  of 
less  acute  ergotism,  including  spasmodic  cases,  is 
mainly  palliative.  Efforts  must  be  made  to  avert 
gangrene  by  careful  local  stimulation  — by  means,  for 
example,  of  warm  fomentations.  If  it  make  its 
appearance  it  should  be  treated  surgically.  See' 
Gangrene.  J-  Mitchell  Bruce. 

EROSION  {erodo,  I  gnaw  away).— A  superficial 
destruction  of  tissue,  caused  especially  by  friction, 
pressure,  corrosion,  or  certain  forms  of  ulceration. 

EROTOMANIA  (tpois,  love;  and  /uavfa,  mad- 
ness).—Synon.  :  Love-melancholy;  Satyriasis  (in 
men)  ;  Nymphomania  (in  women)  ;  Fr.  Monoiiianie 
crotiquc  ;  Ger.  Liehes^vnth. — Insanity  characterised 
by  excessive  sexual  excitement  ;  sometimes  symp- 
tomatic of  cerebral  lesion,  sometimes  of  disorder  in 
the  reproductive  organs.    See  Insanity. 
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ERRATIC  [erro,  1  wander).— Wandering,  shift- 
ing, or  irregular.  Applied  to  pains,  eruptions  on 
the  skin,  and  other  morbid  phenomena,  when  they 
shift  or  move  from  place  to  place. 

ERUCTATION  {enido,  I  belch).— Definition. 
The  sudden  escape  or  expulsion  of  gas  from  the 
stomach  upwards,  with  or  without  an  admixture  of 
portions  of  liquid  or  solid  food,  or  of  gastric  juice  or 
■other  liquids.     .SVc  Kl.ATULKNCE. 

ERUPTION  (criiiii/>o,  I  burst  forth).— This 
term  is  commonly  applied  to  a  pathological  mani- 
festation in  the  skin,  more  or  less  general  ;  sometimes 
marked  by  colour,  sometimes  by  prominence,  but 
more  frequently  \iy  lioth.  When  sudden  and 
liyperremic,  a  term  derived  from  the  efflorescence  of 
a  plant,  namely,  cxant/wiua,  is  employed,  as  in  tJie 
instance  of  the  exantheniatous  eruptions — scarlet 
fever,  ruljeola,  roseola,  and  variola.  The  term  is 
■equally  applicable  to  less  acute  forms  of  dermatitis, 
such  as  urticaria,  eczema,  impetigo,  ecthyma,  acne, 
and  furunculus  ;  and  is  also  used  for  still  more  chronic 
forms  of  disease,  for  example,  psoriasis  ;  and  for 
■outgrowths  of  the  skin  due  to  aberration  of  nutrition, 
as  in  the  instances  of  warts  and  molluscous  tumours. 
See  Drug-Eruptions  ;  Occupation-Diseases  ; 
■and  I''eigned  Diseases. 

ERYSIPELAS  (ipvepis,  red  ;  and  Trf'AXa,  skin).— 
Synon.  :  Cutaneous  Erysipelas  ;  Fr.  Ei-ysipck  ; 
Ger.  Erysipelas. 

Definition  and  Description. — K  contagious 
disease  of  the  skin,  or  mucous  membrane,  character- 
ised by  a  spreading  inflammation,  which  does  not 
tend  to  suppurate,  and  which  is  associated  with  the 
presence,  in  the  lymph-spaces  and  lymphatic  vessels 
of  the  afi"ected  area,  of  a  specific  micro-organism, 
the  Streptococcus  erysipclatis.  This  definition  is  ap- 
plicable to  the  simple  cutaneous  form  of  erysipelas, 
in  which  the  nature  of  the  infecting  agent  has  been 
demonstrated,  both  in  man  and  experimentally  in 
animals.  For  this  cutaneous  affection  the  term 
'  erysipelas '  should  be  re.served.  It  has  however  been 
extended,  so  as  to  include  other  inflammator)'  afl'ec- 
tions  of  a  similar  spreading  nature,  affecting  different 
parts  of  the  body,  especially  the  subcutaneous  tissue 
and  the  deeper  planes  of  areolar  tissue.  Although 
in  these  situations  the  inflammation  presents  quite 
different  characters,  often  running  on  to  suppuration, 
yet  these  affections  have  for  a  long  time  been  regarded 
clinically  as  erysipelas,  and  spoken  of  as  erysipelatous 
inflammations.  Hence  some  authors  have  described 
three  or  more  varieties  of  erysipelas,  the  cutaneous, 
the  subcutaneous  ot  diffuse  cellulitis,  and  the  deep- 
^eated  inflammation  of  areolar  tissue  or  phlegmonous 
erysipelas.  Only  the  first  of  these  will  be  discussed 
in  the  present  article.  The  second  and  third  are 
described  in  the  articles  on  Cellulitis  and  Abs- 
cess [Diffuse  Suppuration)  respectively. 

.Etiology  and  Pathology. — It  was  not  until 
1882  that  Fehleisen  found  in  the  lymph-spaces  and 
lymphatic  vessels  of  the  skin,  at  the  advancing  edge 
of  the  inflammation  in  erysipelas,  an  organism 
growing  in  chains,  or  pairs,  and  belonging  to  the 
genus  Streptococcus.  He  was  able  to  grow  the 
organism  in  pure  culture  on  gelatine,  and  the  in- 
oculation of  such  a  culture  into  the  skin  of  the  rabbit's 
ear  produced  an  attack  of  typical  erysipelas,  the 
organism  being  again  found  in  the  inflammation 
so  produced.  Subsequent  inoculati^ons  of  the  culti- 
vated organism  were  made  on  the  human  subject,  the 


object  being  to  influence  the  course  of  lupus,  or 
cancer.  Seven  cases  were  thus  tested  by  Fehleisen, 
and  genuine  cutaneous  erysipelas  followed  in  six  ; 
in  the  seventh  case  the  patient  had  suffered  from  the 
disease  a  few  mcjnths  before.  Other  oljservations 
also  tended  to  show  that  although  one  attack  of  the 
disease  does  confer  a  certain  degree  of  immunity,  yet 
it  is  only  of  a  very  limited  duration,  varying  from 
one  to  three  months,  the  patient  afterwards  showing 
in  some  few  cases  an  increased  tendency  to  contract 
the  disease. 

Clinically,  in  man,  the  incubation-period  is  from 
24  hours  to  3  days  or  more,  while  experimentally  in 
animals  Fehleisen  found  that  the  usual  time  was  from 
15  to  60  hours. 

Thus,  in  the  case  of  cutaneous  erysipelas,  the 
characteristics  and  life-history  of  the  invading  organ - 
ism  have  been  clearly  established.  Moreover,  the 
identity  of  the  so-called  traumatic  and  idiopathic 
forms  is  now  established. 

In  cellulitis  and  diffuse  suppuration  a  streptococcus 
is  also  found,  morphologically  identical  with  that 
described  by  Fehleisen,  and  although  differences  in 
cultivation-characters  were  described  by  him,  later 
observers  agree  that  the  organisms  cannot  be  dis- 
tinguished by  reaction  to  reagents,  or  cultivation- 
characters. 

With  regard  to  inoculation-experiments,  while 
Fehleisen  noted  differences  in  the  appearance  of  the 
inflammation,  according  as  the  skin  of  the  rabbit's 
ear  had  been  inoculated  with  the  .Streptococcus 
erysipelatis,  or  that  obtained  from  suppurating  foci, 
later  observers  have  failed  to  notice  such  differences. 
Lingelsheim  and  Frankel  claim  to  have  produced 
typical  erysipelas  in  the  rabbit  by  the  inoculation  of 
a  streptococcus  derived  from  an  abscess  in  man,  and 
this  observation  has  been  confirmed  Ijy  George  Dean 
at  the  Jenner  Institute,  while  Petrusky  states  that  he 
has  developed  pure  cutaneous  erysipelas  in  man  by 
the  inoculation  of  a  streptococcus  derived  from  a 
i-ase  of  suppurative  peritonitis. 

It  was  to  the  streptococcus  found  in  these  spread- 
ing subcutaneous  inflammations  that  Rosenbach 
originally  gave  the  name  of  Streptococcus  pyogenes. 
Thus,  while  the  question  of  the  identity  of  this 
organism  with  that  fjund  in  the  cutaneous  f(5rm  of 
erysipelas  is  still  an  open  one,  it  is  well  to  remember 
that  clinically  the  simple  cutaneous  disease  differs 
widely  from  the  subcutaneous  inflammations. 

.Suppuration  is  generally  absent  in  cutaneous  ery- 
sipelas and  frequent  in  the  allied  conditions.  In 
cutaneous  erysipelas  streptococci  are  found  only  in 
the  lymph-spaces  and  Ij'mphatic  vessels  at  the  ad- 
vancing margin  of  the  rash,  while  in  diffuse  suppu- 
ration and  cellulitis  they  can  be  demonstrated  in  the 
tissues  and  exudation-fluid  of  the  whole  of  the 
inflamed  area.  In  cutaneous  erysipelas  the  organisms 
show  little  or  no  tendency  to  enter  the  blood-vessels 
locally,  or  to  multiply  in  the  blood-stream.  An 
experiment  of  Fehleisen's  on  the  rabbit's  ear  proves 
the  alisence  of  blood-infection.  Having  induced 
cutaneous  erysipelas  by  the  inoculation  of  a  pure 
culture  of  the  Streptococcus  erysipelatis,  he  ampu- 
tated the  ear  below  the  inflamed  area,  with  Paquelin's 
cauterv,  with  the  effect  of  rapidly  reducing  the  fever, 
and  removing  all  constitutional  symptoms.  In  cases 
of  diffiLse  suppuration  and  cellulitis,  on  the  other 
hand,  l)lood-infection  does  occur,  and  pyaemia  and 
sepliccemia  are  not  infrequent. 

Further  investigations  are  still  needed  to  decide 
whether  these  differences  in  the  behaviour  of  the 
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streptococci  can  be  explained  by  varying  degrees  of  in  tlie  hiotter  and  drier  months.    A  wave  of  cold 

virulence  of  one  and  the  same  organism,  due  to  damp  weather  will  sometimes  be  associated  with  Hf 

diflerent  sites  of  inoculation,  and  different  degrees  of  an  epidemic  of  the  disease  in  the  out-patient  de-  Hii 

resistance  on  the  part  of  the  invaded  tissues,  or  partment  of  a  hospital.    Bad  ventilation  leads  to  a  He: 

whether  the  organisms  in  the  several  varieties  of  the  concentration  of  the  poison,  and  hence  to  its  easier  H^f. 

inflammation  are  of  distinct  species.  The  suggested  dissemination.  1^' 
classification  of  the  streptococci  into  long  and  short  2.  Among  the  predisposing  causes  which  render  Hiiti 
varieties  has  little  or  no  value,  owing  to  the  easy  the  patient  more  liable  to  take  the  disease,  the  H  B 
conversion  of  one  form  into  the  other  by  suitable  most  important  is  the  presence  of  a  wound  or  Ha, 
cultivation,  and  passage  through  different  species  of  abrasion  of  skin  or  mucous  membrane,  which  may  H  ill) 
animals.  serve  as  the  point  of  inoculation.    The  existence  of  H^< 

In  the  absence  of  any  infection  of  the  blood-stream  diabetes,  chronic  alcoholism,  affections  of  the  liver  Hit! 
b)'  the  organisms  themselves  in  cutaneous  erysipelas,  and  of  the  kidne3's  undoubtedly  render  the  subjects  Hid 
the  constitutional  symptoms  are  due  to  the  absorp-  of  such  diseases  less  resistent  to  the  growth  of  the  ^Mis 
tion,  at  the  site  of  the  inflamed  area,  of  the  products  organism.  Personal  hygiene  is  also  influential,  Hail 
of  the  growth  of  the  streptococcus.  The  writer  has  including  bad  or  insufficient  food,  impure  water,  ^M'M 
shown  that  in  blood  drawn  from  the  inflamed  area  and  lack  of  cleanliness.  Age  has  apparently  no  Hiki 
there  is  an  increased  tendency  to  the  crystallisation  influence,  neither  has  sex.  HsilK 
of  the  haemoglobin,  as  compared  with  blood  drawn         A  so-called  constitutional  predisposition  to  cuta-  Hdi 

from  the  general  circulation.    This  fact  indicates  neous  erysipelas  is  occasionally  met  with,  which  is  Hnia 

increased  local  h;iemoIysis,  probably  the  result  of  the  sometimes  hereditary  :  the  same  patient  suffers  from  Hsd 

action  of  the  locally  formed  toxin  on  the  tissue-cells  repeated  attacks  of  the  disease,  and  so  one  attack  is  Hisidi 

and  capillaries.    Manfredi  and  Traversa  have  found  said  to  predispose  to  another.     The  pathological  ^M:m 

that  the  products  of  the  growth  of  the  streptococcus  condition  which  underlies  this  peculiarity  is  not  fully  Him 

outside  the  bod}',  when  injected  into  the  circulation  known.    We  have  seen  that  the  immunity  conferred  .  Hisli 

of  animals,  cause  grave  nervous  phenomena,  partly  by  one  attack,  experimentally  produced,  is  only  ^l^die 

convulsive,  partly  paralytic  in  character.  temporary,  even  in  ordinary  cases.  H  h 

While   the  Streptococcus  erysipelatis  does  not        Erysipelas  occasionally  becomes  epidemic,  the  type  ^^th 

ordinarily  invade  the  blood-stream,  it  is  possible  of  the  disease  varying  in  different  epidemics.    We  Hjti 

that  it  may  enter  the  circulation  from  the  mucous  know  little  or  nothing  of  the  causes  which  render  Hidi 

surface  of  the  respiratory,  alimentary,  or  genital  the  disease  epidemic.  Hsiet 

passages,  possibly  only  after  abrasion  of  the  surface.         Morbid  Anatomy. — The  post-inortem  appear-  Hs 

and  be  carried  by  the  blood-stream,  without  multi-  ances   in   erysipelas   are   not   characteristic,  and  Hiiiiiei 

pl}-ing  in  it,  to  some  part  where  from  local  injury,  or  resemble  those  found  in  cases  of  other  infective  Hpiiile 

other  cause,  it  may  find  suitable  conditions  for  growth.  diseases  associated  with  high  fever.    These  are,  in  Hijicli 

This  seems  the  only  possible  explanation  of  those  acute  cases,  early  post-iiiorteiit  staining  of  blood-  Hlie 

cases  in  which  the  disease  occurs  in  different  parts  vessels     imperfect    blood-coagulation,    subserous  Hfimu 

of  the  body  without  any  wound.    It  is  now,  how-  petech  ce,  a  swollen  and  soft  spleen,  and  cloudy  H  |)e| 

ever,  fully  established  that  in  the  vast  majority  of  swelling  of  the  tissues  of  the  liver  and  kidneys.  Hjieic 

cases  of  cutaneous  erysipelas  some  abrasion  of  skin  Locally,  the  bright  red  colouration  of  the  inflamed  H'^ili 

or  mucous  membrane  serves  as  the  point  of  inocula-  area  fades  after  death,  leaving  a  faint  yellowish  Huiir 

tion.  tinge  ;  the  skin  feels  hard  and  inelastic  ;  and  the  Haj^ip 

Since  the  recognition  of  the  specific  organism  of  subcutaneous  tissue  contains  an  excess  of  serous  Hbtg! 

erysipelas,  and  the  establishment  of  the  local  origin  fluid.    Microscopical  examination  of  the  tissue  of  H^j 

of  the  disease  in  the  inflamed  lymphatics  of  the  skin,  the  affected  area  shows  a  large  number  of  migrating  Hiidej 

erj'sipelas  is  no  longer  classed  among  the  acute  leucocytes,  lying  in  the  spaces  of  the  areolar  tissue,  Hgiaj 

specific  fevers.  among   the   fat-cells,  and  in  the  lumina  of  the  H  jj^ 

Predisposing  Causes. — The  causes  which  predis-  smaller  lymphatic  vessels.    The  chains  of  strepto-  Hue 

pose  to  the  occurrence  of  erysipelas  are  (l)  those  cocci  found  in  the  lymph-spaces  of  the  skin  at,  H^siii 

which  favour  the  multiplication  and  dissemination  of  or  in  front  of,  the  advancing  margin  of  the  inflam-  Hr^jiei 

the  organism  outside  the  body,  and  (2)  those  which  mation  have  been  previously  described.  HiiUi 

render  the  body  a  more  suitable  nidus  for  its  growth.         The  conditions  associated  with  the  various  com-  Higi{jg 

I.  Our  knowledge  of  the  life-history  of  the  strepto-  plications  of  erysipelas  will  also  be  present:  thus  a  ^^snf 

coccus  outside  the  body  is  very  incomplete.     It  joint  underlying  the  aftected  area  will  probably  H  .^^^ 

grows  readily  at  ordinary  temperatures  on  gelatine  contain  a  turbid  but  not  purulent  effusion.  The 

and  agar-agar.    It  has  been  found  in  potato-cultiva-  serous  cavities  are  more  rarely  affected.    In  the  H 

tions  from  the  air  of  infected  wards,  the  cultivations  case  of  a  patient  dying  with  pleural  effusion  during  H  ^ 

so  obtained  producing  erysipelas  in  rabbits.    There  an  attack  of  erysipelas  following  amputation  of  the  H 

is  little  doubt,  however,  that  it  is  usually  conveyed,  breast  on  the  same  side,  the  turbid  serum  from  the  H 

not  by  the  air,  but  by  direct  contact,  or  by  the  hands  pleura  contained  large  numbers  of  the  Streptococcus  H 

or  clothes  of  attendants.  erysipelatis  in  almost  pure  culture.  H 

All  anti-hygienic  surroundings,  such  as  accumula-         Symptoms. — The  incubation-period  appears  to  H  i^, 

tion  of  decaying  animal  or  vegetable  matter,  favour  vary  from  two  to  seven  days.    The  constitutional  H 

its  growth.    Thus  the  presence  of  a  dust-heap  near  symptoms   sometimes   precede   the   local.      The  H  jj^^^ 

the  window  of  a  ward  has  been  known  to  cause  invasion  is  marked  by  chilliness  or  rigor,  or,  in  H  ^ 

repeated  outbreaks  of  erysipelas  in  the  nearest  bed.  children,  by  convulsions,  as  well  as  by  loss  of  H 

Dampness  of  floors,  decomposing  discharges  from  appetite,    nausea,    headache,    aching   limbs,  and  H 

wounds,  and  dirty  dressings  all  help  the  spread  of  general  malaise— the  usual  symptoms  of  fever.    If  H  ^ 

the  disease.      Meteorological   conditions  are  said  the  process  originates  in  a  pre-existing  wound,  the  H  ,  ^ 

to  have  an  influence.    Erysipelas  is  certainly  most  patient   is   conscious  of  throbbing,  tension,  and  H  ^ 

common  in  spring  and  late  autumn,  and  least  common  discomfort  ifi  the  part,  and  the  granulating  surface  ■ 
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assumes  an  unheallhy  character.  The  temperature 
rapidly  rises  to  103°  F.  or  higher,  and  usually 
within  twenty-four  hours  the  characteristic  cutane- 
ous inflammation  becomes  evident  ;  this  may,  how- 
ever, appear  with  the  initial  fever,  or  be  delayed  for 
two  or  three  days.  The  nearest  lymphatic  glands 
are  always  swollen  and  tender. 

The  rash  usually  starts  from  some  wound,  abra- 
sion, or  granulating  sore,  frecjuently  at  the  junction 
of  the  skin  and  mucous  membrane,  at  the  angle  of 
the  eye,  or  nose,  or  mouth,  or  from  some  place  on 
the  surface  of  the  skin,  excoriated  by  chronic 
purulent  discharges  from  the  ear  or  nose.  It  some- 
limes  commences  in  the  nasal  or  pharyngeal  mucous 
meinljrane,  and  involves  the  skin  secondarily.  The 
inflamed  skin  is  bright  red  in  colour  ;  the  redness 
advances  in  all  directions  ;  and  the  advancing  margin 
is  sharply  defined  and  slightly  raised.  The  skin  is 
swollen,  and  in  situations  where  the  subcutaneous 
areolar  tissue  is  lax,  as  in  the  eyelid  or  scrotum, 
considerable  oedema  may  occur.  Frequently  small 
vesicles  arise,  which  may  coalesce  into  large  blebs, 
containing  clear  yellow,  or  occasionally  blood-stained 
serum.  When  opened  they  dry  up,  scab  over,  and 
heal  without  ulceration,  at  any  rate  in  the  absence  of 
further  pyogenic  infection. 

The  inflammation  has  but  little  tendency  to  run 
v)n  into  suppuration,  except  in  parts  such  as  the 
eyelid,  where  the  tedema  has  been  excessive  and 
sufficient  to  produce  local  strangulation  ;  and  even 
here  the  question  of  a  mixed  infection  must  also  be 
borne  in  mind.  The  fever  continues  as  long  as  the 
redness  keeps  on  spreading.  The  pulse  is  the  best 
L;uide  to  the  gravity  of  the  case,  and  in  serious 
attacks  this  soon  becomes  very  fretjuent  and  feeble. 
The  temperature  may  reach  106"  F. ,  and  the 
diurnal  variations  are  only  slight. 

Delirium  is  not  uncommon.  When  present,  it  is 
due  to  the  blood-change  produced  by  the  toxins  of 
the  disease,  and  not  to  meningitis,  though  this  may 
occur  rarely  as  a  complication,  especially  in  cases  of 
erysipelas  of  the  orbit,  or  when  associated  with 
hactures  of  the  skull.  The  tongue  is  dry,  foul, 
and  in  bad  cases  cracked  and  brown.  There  are 
sordes  on  the  lips  and  teeth,  and  the  urine  frequently 
contains  albumen. 

The  duration  of  erysipelas  is  very  uncertain. 
The  decline  of  the  disease  coincides  with  the 
cessation  of  the  spread  of  the  inflammation,  to- 
gether with  a  simultaneous  fall  of  temperature. 
As  the  rash  fades,  the  margin  loses  its  distinct 
outline,  and  it  frequently  happens  that  the  redness 
is  spreading  in  one  direction,  and  fading  in  another, 
at  the  same  time.  In  some  cases  it  may  advance 
in  a  wave  over  the  whole  surface  of  the  body  and 
limbs,  and  though  relapses  frequently  occur  it  would 
seem  as  though  a  partial  local  imm\mity  of  tissue 
is  produced  in  certain  areas  of  skin,  over  which  the 
inflammation  has  passed,  before  a  general  immunity 
of  the  whole  system  has  been  attained.  The  rash, 
having  appeared  and  thoroughly  subsided  in  one 
area,  does  not  as  a  rule  reappear  in  that  area  again 
during  the  same  attack  of  the  disease,  though  the 
same  area  frequently  becomes  aftected  again  by  a 
subsequent  attack,  after  the  short  period  of  immu- 
nity, which  the  disease  confers,  has  passed  away. 

The  subsidence  of  the  rash  is  followed  by  desqua- 
mation of  the  cuticle,  and  frequently,  in  the  scalp, 
fiy  temporary  loss  of  hair.  When  death  occurs,  it 
does  so  most  frequently  from  exhaustion,  or  from 
grave  blood-changes.      It    may  be  preceded  by 


delirium  and  C(jma,  or  by  complications  such  as 
pleurisy  or  pneumonia. 

When  the  disease  attacks  the  mucous  membrane 
of  the  pharynx  or  larynx,  the  constitutional  symptoms 
resemble  those  of  the  cutaneous  form,  but  the  local 
symptoms  present  some  peculiar  features.  The 
fauces  and  pharynx  are  bright  red  or  dusky  in  colour, 
the  soft  palate  and  uvula  are  cedematous,  and  the 
lymphatic  glands  at  the  angle  of  the  jaw  markedly 
enlarged  and  tender.  Fxtension  of  the  disease  to 
the  glottis  causes  oedema  with  intense  dyspniea  and 
liability  to  spasm  of  the  larynx. 

Erysipelas  occasionally  attacks  the  navel  of  newly 
born  infants,  and  the  vulva  of  weakly  children  ;  or 
the  poison  may  infect  the  mucous  membrane  of  the 
uterus  or  genital  canal  during  the  puerperal  period, 
and  thus  produce  a  form  of  puerperal  fever. 

Diagnosis. — When  fully  developed,  erysipelas 
is  easily  recognised.  In  simple  inflammation  around 
a  wound  or  abscess,  the  result  of  staphylococcic 
or  other  infection,  the  characteristic  invasion  of  ery- 
sipelas and  the  sharply  defined  margin  are  absent, 
while  in  simple  erythema  the  temperature  is  not 
raised,  and  the  eruption  occurs  in  isolated  patches. 

Prognosis. — This  depends  chiefly  on  the  gravity 
of  the  general  or  constitutional  symptoms.  The 
pulse  is,  as  a  rule,  a  truer  index  of  the  patient's 
condition  than  the  temperature.  The  following  are 
bad  signs  : — A  high  temperature,  violent  delirium, 
excessive  diarrhoea,  early  prostration,  and  a  dry 
tongue  with  sordes.  Old  age,  kidney-disease,  and 
chronic  alcoholism  add  largely  to  the  risks  of  an 
attack.  When  the  disease  affects  the  larynx,  the 
danger  of  the  occurrence  of  cedema  of  the  glottis  is 
always  present.  In  uncomplicated  cases  of  erysipelas 
the  death-rate  is  low. 

Treatment. — To  avoid  ttie  spread  of  the  infec- 
tion, the  patient  must  be  isolated — especially  from 
other  cases  of  wounds,  and  from  puerperal  women. 

The  treatment  must  be  stimulating  in  character,  in 
order  to  combat  the  exhausting  effects  of  the  disease. 
The  bowels  should  be  relieved  at  the  commence- 
ment of  the  attack.  One  drug.  Tincture  of  Per- 
chloride  of  Iron  in  large  and  frequent  doses,  has  been 
much  used  and  has  often  been  highly  recommended, 
although  in  some  cases  it  seems  to  exercise  little 
influence  on  the  spread  of  the  inflammation.  The 
diet  must  be  as  nourishing  as  possible.  Beef-tea, 
eggs,  and  milk  should  be  taken  freely,  while  stimu- 
lants are  often  required,  and  occasionally  must  be 
given  in  large  quantities. 

Sero-Thcrapciitics.  —  Unfortunately  the  use  ol 
antitoxic  serums  in  the  treatment  of  streptococcic 
infection  does  not  at  present  rest  on  nearly  so  accu- 
rate an  experimental  or  clinical  basis  as  the  use  of  an 
analogous  serum  in  diphtheria. 

The  results  of  the  injection  of  anti-streptococcic 
serum  vary.  In  some  instances  undoubted  benefit 
is  produced  ;  in  other  cases  little  influence  is  noticed 
on  the  course  of  the  disease.  Unfortunately  no 
separate  statistics  of  the  difl"erent  forms  of  the 
disease  are  available.  Some  very  severe  cases  of 
phlegmonous  inflammation  have  been  undoubtedly 
benefited,  and  some  cases  of  puerperal  fever  show 
a  rapid  fall  of  temperature  and  recovery  with  its 
use.  In  some  cases  of  diftiise  inflammation  of 
areolar  tissue,  or  cellulitis,  the  use  of  the  serum 
has  apparently  been  followed  by  a  localisation  and 
limitation  of  a  previously  spreading  inflammation, 
accompanied  by  a  breaking  down  and  suppuration 
of  the  central  area. 
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It  seems  now  established  : — that  a  serum  can  be 
prepared  which  has  a  distinct  antitoxic  vakie  when 
given  to  protect  any  animal  against  the  poison  of  the 
particular  strain  of  streptococcus  used  to  immunise 
the  animal  from  which  the  serum  has  been  obtained  ; 
but  the  same  serum  may  be  useless  when  used 
against  a  streptococcus  of  another  race,  which  is 
morphologically  identical,  but  which  has  been 
cultivated  in  a  different  soil.  Hence,  until  the 
question  of  the  identity  of  the  streptococcus  of 
cutaneous  erysipelas  and  that  found  in  diffuse 
cellulitis  and  puerperal  fever  (Streptococcus  pyo- 
genes) is  experimentally  settled,  it  is  best  to  use,  in 
each  different  form  of  the  disease  in  man,  a  serum 
obtained  from  an  animal  immunised  against  the 
variety  of  organism  associated  with  that  particular 
form  of  the  disease.  Efforts  are  at  present  being 
made  to  produce  experimentall}' a  multivalent  serum 
Ijy  immunising  animals  with  several  different  strains. 
Unfortunately  these  distinct  varieties  of  serums  are 
not  at  present  procurable  by  the  practitioner.  Further, 
from  the  marked  differences  shown  by  streptococci 
in  their  initial  virulence,  and  also  in  their  capacity 
for  undergoing  exalted  virulence,  by  passage  through 
different  animals,  it  is  possible  that  the  slight 
physiological  variation  produced  in  the  same  strep- 
tococcus during  its  growth  in  any  one  animal  may 
be  sufficient  to  obliterate  its  racial  peculiarity  from  an 
antitoxic  point  of  view.  If  this  be  so,  the  varieties 
of  antitoxic  serums  may  be  as  numerous  as  the  races 
of  streptococci. 

Thus  in  the  absence  of  an  accurate  experimental 
knowledge,  the  treatment  of  erysipelas  by  anti- 
streptococcic serum,  as  at  present  prepared,  is  more 
or  less  an  experiment.  Fortunately  the  risks  and 
disadvantages  in  case  of  failure  are  slight,  while  on 
the  other  hand  the  gain  if  the  experiment  succeeds 
is  often  considerable.  Accurate  records  of  the 
result  in  all  cases  are  much  to  be  desired. 

Local  Treatment. — Warmth  and  avoidance 
of  marked  variations  of  temperature  are  essential. 
Cold  is  inadmissible  ;  it  aggravates  the  inflam- 
mation, and  tends  to  depress  the  tissues  in  their 
reaction  against  the  poison  of  the  disease.  Hot 
fomentations  or  hot  baths  may  be  used  if  the 
situation  of  the  part  permit  ;  in  other  situations  drj' 
warmth  may  be  used.  The  face  and  head  may  be 
enveloped  in  a  mask  of  cotton  wadding.  Man)' 
local  applications  have  been  highly  extolled  in  the 
treatment  of  erysipelas.  These  are  : — painting  the 
part  with  tincture  of  iodine,  the  application  of  anti- 
septic lotions  or  pastes,  covering  the  affected  area 
with  a  coat  of  white-lead  paint,  the  local  injection 
of  a  strong  solution  of  carl  iolic  acid  around  the  margin 
of  the  inflamed  area,  and  the  scarification  of  the 
skin,  and  local  application  of  the  carbolic  solution 
to  the  scarified  surface.  The  drawing  of  a  so-called 
limiting  line  in  front  of  the  advancing  redness, 
with  nitrate  of  silver  or  blistering  fluid,  has  also 
been  recommended.  This  precedure  is  based  on 
the  supposed  blocking  of  the  lymph-channels  by 
leucocytes,  in  the  area  affected  by  the  counter- 
irritation,  thus  rendering  the  vessels  less  pervious 
to  the  streptococcic  invasion.  Probably  in  actual 
practice  the  simplest  measures  are  the  best.  The 
evacuation  of  the  vesicles,  and  dusting  the  skin 
of  the  inflamed  area  with  a  non-irritating  disinfect- 
ing powder,  such  as  boric  acid,  oxide  of  zinc,  and 
starch  in  equal  parts,  gives  good  results.  The  sur- 
face should  be  protected  and  kept  warm  by  the  wool- 
mask,  and  the  limbs  b)'  dry  wool  or  fomentations. 


Erysipelas  of  the  larynx  and  pharynx  is  best 
treated  hy  an  antiseptic  and  soothing  lotion,  applied 
locally,  in  the  form  of  a  spray.  The  Glycerinum 
acidi  borici,  diluted  with  water,  forms  a  useful 
application  ;  or  a  solution  of  perchloride  of  iron 
may  be  locally  applied.  The  constant  sucking 
of  ice  is  useful  in  relieving  the  distress,  as  well 
as  the  tendency  to  oedema  of  the  glottis.  If  this 
complication  occur,  leeches  may  be  applied 
externally,  over  the  larynx.  Should  these  measures 
fail  and  suffocation  threaten,  the  arj-teno-epiglottic 
folds  may  be  carefully  scarified,  but  tracheotomy 
will  probably  be  necessary.  C.  J.  BOND. 

ERYSIPELAS,  CU RATIVE.— While  attacks  of 
intercurrent  erysipelas  have  occasionally  been  known 
to  exert  a  curative  influence  upon  a  number  of 
diseases,  notably  lupus  and  syphilitic  affections 
of  the  skin,  such  instances  have  been  comparatively 
rare.  The  curative  influence  of  erysipelas  in 
tuberculosis  was  described  at  length  by  Mauriac  as 
early  as  1873.  The  similar  influence  of  the  ery- 
sipelas-toxins upon  primary,  secondary,  and  tertiary 
syphilitic  lesions  has  been  shown  experimentally  by 
Robert  H.  Greene  of  New  York. 

By  far  the  most  important,  both  fr'om  a  clinical 
and  experimental  standpoint,  is  the  action  of 
erysipelas  upon  malignant  tumours.  Prior  to 
Fehleisen's  discovery  of  the  specific  micro-organism 
of  erysipelas,  in  1883,  it  was  recognised,  in  a 
general  way,  that  erysipelas  had  a  certain  beneficial 
action  upon  malignant  tumours,  and  that,  in  some 
cases,  this  might  be  curative.  These  instances 
were,  however,  so  few  and  isolated  that  no  scientific 
attempts  were  made  to  determine  the  nature  and 
limitations  of  this  action.  Fehleisen's  experiments 
were  the  first  step  in  this  direction.  His  experi- 
ments upon  animals,  and  later  upon  man,  proved 
that  erysipelas  could  be  artificially  produced  by 
inoculations  of  the  pure  cultures  of  streptococcus 
of  erysipelas.  He  inoculated  7  patients  sufl'ering 
from  inoperable  malignant  tumours,  but  was  able 
to  produce  erysipelas  in  onh'  6  cases.  The  results 
of  these  experiments  were  very  striking.  In  one 
case,  a  fibro-sarcoma  of  the  cheek  with  enlarged 
glands,  the  superficial  nodules  disappeared,  and  the 
enlarged  glands  diminished  to  one  half  their  size. 
The  other  cases  were  inoperable  carcinoma  ;  in  one 
case,  a  twice-recurrent  carcinoma  of  the  breast,  the 
tumour  disappeared  in  one  week,  and  there  had  been 
no  recurrence  at  the  end  of  six  months.  In  a  third 
case,  an  ulcerative  carcinoma  of  the  breast  with 
enlarged  glands,  the  latter  disappeared  entirely  and 
the  tumour  was  reduced  in  size  one  half.  The 
remaining  cases  showed  little  change. 

These  remarkable  results  naturally  led  to  further 
investigations,  and  Bruns  in  188S  gave  a  detailed 
account  of  most  of  the  cases  up  to  that  time.  He 
discussed  the  eft'ect  of  erysipelas  not  only  upon 
carcinoma  and  sarcoma,  but  also  upon  lupus,  keloid, 
and  syphilitic  lesions.  He  collected  14  cases  of 
undoubted  malignant  disease  in  which  erysipelas 
either  occurred  accidentally  or  was  produced  by 
inoculation.  Of  these  5  were  sarcoma,  3  epi- 
thelioma, and  6  either  carcinoma  or  sarcoma.  Gf 
the  5  cases  of  sarcoma  3  were  fully  and  permanently 
cured.  One  of  these  cured  cases  was  a  multiple 
sarcoma  of  the  head,  and  another  a  melanotic 
sarcoma  of  the  breast. 

In  1891  the  writer  of  this  article  added  9  cases 
of  sarcoma  to  the  5  collected  by  Bruns.    In  3  of 
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these  cases  the  erysipelas  was  artificially  produced 
by  the  writer.  The  most  important  case  was  that 
of  round-celled  sarcoma  of  the  neck  with  five 
recurrences  in  three  years.  At  the  last  operation  it 
was  found  impossible  to  remove  the  disease,  and 
the  condition  was  regarded  as  hopeless.  Two  weeks 
after  the  operation  the  patient  had  a  severe  attack 
of  erysipelas,  and  shortly  after  this  a  second  attack. 
The  tumour  quickly  disappeared,  and  the  patient 
regained  his  usual  health,  being  alive  and  well 
seven  years  afterwards. 

A  study  of  this  case  led  the  writer  to  inoculate  a 
series  of  cases  with  the  streptococcus  of  erysipelas. 
The  first  of  these  was  a  recurrent  spindle-celled 
sarcoma  of  the  neck  and  tonsil.  The  tumour  of  the 
right  tonsil  was  the  size  of  a  small  hen's  egg  and 
almost  completely  blocked  up  the  pharynx.  The 
patient  could  swallow  only  liquids,  and  these  with 
great  difficulty  ;  he  was  greatly  emaciated.  First 
agar-agar  cultures  were  used  by  scarification  with- 
out effect.  Later  hypodermic  injections  of  fresh 
bouillon-cultures  were  made  into  the  tumour  of  the 
neck.  There  was  a  rise  of  temperature  to  100 '5°, 
associated  with  nausea,  chilly  sensations,  and  general 
malaise.  The  injections  were  repeated  at  intervals 
of  three  to  four  days  for  four  months,  and  though 
no  erysipelas  was  produced  the  rapidly  growing 
tumour  no  longer  increased,  but  showed  some 
diminution  in  size.  At  the  end  of  this  time,  by 
the  use  of  a  new  and  very  virulent  culture,  a  very 
severe  attack  o(  erysipelas  was  produced.  Within 
two  weeks  the  tumour  of  the  neck  had  nearh' 
disappeared,  and  the  tumour  of  the  tonsil  had 
decreased  in  size  two-thirds.  The  patient's  general 
condition  rapidly  improved  until  he  regained  his 
normal  health  and  strength.  He  was  alive  and 
well  when  last  seen — five  years  later.  The  tumour 
of  the  tonsil  had  shown  no  tendency  to  increase 
in  size  and  was  apparently  a  mass  of  fibrous  tissue, 
the  malignant  features  having  been  destroyed. 
This  method  of  treatment,  namely  repeated  in- 
jections of  living  bouillon-cultures  of  Streptococcus 
erysipelatis  introduced  into  the  substance  of  the 
tumour,  was  employed  in  a  series  of  10  cases  with 
the  following  results.  In  2  cases  of  hopeless, 
inoperable  recurrent  sarcoma,  the  tumours  dis- 
appeared, the  patients  remaining  well  upwards 
of  three  years  after  treatment.  In  2  cases  it  was 
found  impossible  to  produce  erysipelas  ;  in  2 
cases  death  occurred  as  a  result  of  the  attack.  The 
improvement  which  followed,  even  when  no 
erysipelas  was  produced,  led  to  the  belief  that  a 
portion  if  not  all  of  the  curative  influence  might  be 
due  to  the  toxins  rather  than  to  the  action  of 
the  germ  itself  This  view  was  still  further  con- 
firmed by  Spronck,  of  Utrecht,  who  reported  26 
cases  of  carcinoma  and  sarcoma  treated  with  a 
preparation  of  toxins  of  erysipelas  prepared  after 
the  manner  of  Koch's  tuberculin.  Although 
Spronck  did  not  obtain  a  single  complete  success, 
his  results  showed  unmistakable  evidence  of  the 
antagonistic  and  inhibitory  influence  of  the  toxins 
upon  both  sarcoma  and  carcinoma.  Prior  to  the 
publication  of  .Spronck's  paper,  the  writer  had 
experimented  with  liouillon-cultures  of  erysipelas 
heated  to  100°  C.  Shortly  afterwards  experiments 
in  a  large  number  of  cases,  first  with  the  erysipelas- 
toxins  alone,  and  later  in  combination  with  the  toxins 
of  the  Bacillus  prodigiosus,  furnished  strong  evidence 
that  the  curative  action  of  the  combined  toxins  was 
greatly  superior  to  that  of  the  erysipelas-toxins  alone. 


The  preparation  which  has  given  best  results  is  pre- 
pared in  brief  as  follows  :  The  Streptococcus  erysi- 
pelatis is  allowed  to  grow  in  bouillon  for  ten  days 
to  two  weeks,  and  then  the  culture  of  Bacillus 
prodigiosus  is  added.  The  two  cultures  are  then 
allowed  to  grow  together  for  ten  days,  at  the  end  of 
which  time  the  germs  are  destroyed  by  heating 
to  58°  C.  The  fluid  is  preserved  in  glass-stoppered 
bottles,  a  little  thymol  having  been  previously 
added.  The  preparation  may  be  filtered  by  passing 
it  through  a  Kitasato  filter,  which  process  makes  it 
much  weaker,  the  relative  strength  of  the  unfiltered 
to  the  filtered  preparation  being  about  10  :  I.  The 
filtered  solution  may  be  employed  with  greater 
safety  in  children  or  adults  much  reduced  in  strength. 
The  toxins,  to  be  ot  value,  must  be  prepared  from 
the  most  virulent  cultures. 

Since  1892  this  method  has  been  employed  by  the 
writer  in  upwards  of  200  cases.  Of  140  of  these 
cases,  84  were  round-celled  sarcoma  ;  21  spindle- 
celled  ;  9  melanotic  ;  2  chondro-sarcoma  ;  12 
sarcoma,  diagnosed  by  microscopical  examination, 
but  the  exact  variety  not  stated  ;  6  inoperable 
tumours  with  a  clinical  diagnosis  of  sarcoma.  ■  Of 
the  round-celled  variety  about  50  per  cent,  showed 
more  or  less  improvement.  In  2  cases  only  did  the 
growth  entirely  disappear  ;  in  a  third  it  nearly  disap- 
peared ;  a  fourth  was  so  much  reduced  in  size  that 
it  was  easily  removed.  All  were  well  at  the  period 
of  last  observation — one  to  three  and  a  half  years 
after  treatment.  10  out  of  the  21  spindle-celled  cases 
disappeared  entirely,  and  all  the  remainder  showed 
marked  improvement.  Of  the  melanotic  tumours  no 
case  showed  more  than  slight  improvement.  In  24 
cases  partialor  completedisappearance  wasobserved  ; 
in  16  this  was  complete.  Of  these  8  were  well  three 
to  six  years  ;  9  from  one  and  a  half  to  three  years  ; 
4  from  nine  months  to  a  year  and  a  half  ;  3  died 
of  recurrence  which  took  place  from  seven  months 
to  three  and  a  half  years  after  treatment.  Another 
case  of  very  extensive  spindle-celled  sarcoma  of  the 
chest-wall  after  entire  disappearance  has  just  shown 
a  recurrence  on  the  opposite  side,  six  years  after 
treatment.  These  cases  of  recurrence  demonstrate 
beyond  question  the  correctness  of  the  original 
diagnosis.  Out  of  35  cases  of  inoperable  sarcoma 
reported  by  other  surgeons  and  treated  by  the  same 
method,  in  which  the  tumour  completely  or  nearly 
disappeared,  10  were  round-celled  ;  10  spindle- 
celled  ;  5  with  the  diagnosis  of  sarcoma  resting 
on  clinical  signs  only  ;  5  with  the  diagnosis  based 
on  clinical  signs  plus  a  history  of  recurrence  after 
operation.  Of  these  35  cases,  26  disappeared  com- 
pletely ;  2  others  decreased  so  much  that  only  an 
insignificant  nodule  was  left  which  was  easily  ex- 
cised, the  patients  remaining  well  from  one  to  three 
years  afterwards.  Of  the  10  cases  of  spindle-celled 
sarcoma  6  were  well  from  two  to  nearly  five  years 
after  treatment.  Of  the  total  of  35  cases  14  were 
well  over  two  years ;  6  over  three  years.  In  2 
cases  death  occurred  during  the  third  and  fourth 
weeks  of  treatment,  after  the  tumours  (both  round- 
celled  sarcoma)  had  been  entirely  destroyed.  In  one 
case  death  was  due  to  pyiemia  of  staphylococcic 
origin,  the  infection  occurring  at  the  site  where  the 
tumour  had  sloughed  away.  In  the  other  case  death 
resulted  from  septic  absorption  from  too  rapid 
necrosis  of  a  very  large  round-celled  sarcoma  of  the 
pelvis. 

Risks  of  the  Treatment. — With  careful  asep- 
tic precautions  and  proper  dosage  the  risks  attending 
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the  treatment  are  exceedingly  small.  The  writer 
has  had  but  two  deaths  in  upwards  of  200  cases, 
and  these  occurred  five  years  ago.  The  initial  dose 
should  never  be  greater  than  one  half-minim,  and 
should  be  gradually  increased  according  to  the  re- 
sulting reaction.  It  is  not  desirable  to  get  a 
reaction-temperature  higher  than  102"^  or  103°  F. 
If  no  improvement  is  apparent  at  the  end  of  three 
to  four  weeks,  the  treatment  should  be  discontinued. 
The  toxins  may  be  continued  for  years  without 
injury  to  the  patient,  a  fact  that  has  been  demon- 
strated in  several  cases. 

Any  explanation  of  the  curative  action  of  the 
streptococcus  and  its  toxins  upon  sarcoma  is  ex- 
tremely difficult,  except  on  the  theory  that  sarcoma 
is  of  micro-parasitic  or  infectious  origin.  The 
method  is  advised  only  in  hopeless,  inoperable  cases 
of  sarcoma,  although  there  is  reason  to  believe  that 
repeated  small  doses  could  be  used  to  advantage  as 
a  prophylactic  measure  after  primary  operations  for 
carcinoma.  The  most  promising  field  for  the  cura- 
tive action  of  the  toxins  lies  in  their  administration 
directly  after  all  primary  operations  for  sarcoma, 
instead  of  waiting  for  a  recurrence. 

If  the  toxins  can,  in  a  considerable  number  ot 
cases,  destroy  and  permanently  cure  large  inoperable 
sarcomata,  it  is  reasonable  to  suppose  that  their  ad- 
ministration after  operation  will  destroy  the  invisible 
portions  left  behind,  and  thus  in  a  much  larger 
number  of  cases  prevent  subsequent  recurrence. 

William  B.  Coley. 

ERYTHEMA  (ipvdrifjLa,  a  flush  or  redness).— 
Synon.  :  Fr.  Erytheine  ;  Ger.  Hantrdfhe. 

Definition.  —  The  term  erythema  is  used  in  two 
senses  :— (i)  for  a  form  of  elementary  lesion  of  the 
skin,  characterised  by  dilatation  of  superficial  blood- 
vessels and  resulting  redness  or  flushing  ;  in  this  sense 
the  word  is  synonymous  with  '  hyperasmia:  '  (2)  as 
a  quasi-generic  term  for  certain  conditions  of  the 
skin  in  which  hyperemia  forms  a  prominent  feature, 
e.g.  Erythema  pernio,  E.  miiltifonne,  E.  nodosiiin. 

Description  The  redness  produced  by  vascular 

dilatation  is  generally  pinkish  in  colour  ;  in  very 
intense  hyperemia  it  may  be  dusky  and  bluish. 
The  flush  fades  when  pressure  is  made  upon  the 
skin,  and  reappears  when  it  is  removed.  Erythema 
is  thus  distinguished  from  haemorrhagic  or  purpuric 
eruptions.  There  is  frequently  an  accompanying 
sensation  of  heat,  and  occasionally  itching.  Long- 
continued  hyperemia  may  result  in  desquamation  of 
the  skin  ;  and  other  conditions,  such  as  exudation  of 
serum  or  of  blood  {E.  extidathmm),  or  formation  of 
vesicles  or  wheals,  may  co-exist,  but  such  phenomena 
are  not  erythematous  in  the  exact  sense  of(i). 

^-Etiology. — Dilatation  of  cutaneous  vessels  may 
be  produced  (i)  by  the  action  of  vaso-dilatator 
nerves  upon  the  arterioles  ;  (2)  by  paralysis  of  these 
vessels  and  of  the  capillaries.  The  former  action 
may  take  place  as  a  result  either  of  reflex  action 
in  response  to  local  irritation,  or  of  stimulation  of 
the  nervous  centres  produced  by  general  causes. 
Instances  of  the  former  are  seen  in  the  hypertemia 
resulting  from  the  application  of  heat,  and  of 
mechanical  or  chemical  irritation  to  the  surface  :  thus 
rubbing  the  skin  produces  redness  (erythema),  and 
the  same  effect  may  be  due  to  a  slight  burn  with  a 
hot  iron,  to  the  action  of  the  sun  {E.  solare)  or  of 
the  X-Rays.  Chemical  irritants  such  as  turpentine 
or  mustard  have  a  similar  effect ;  and  decomposing 
secretions  in  uncleanly  persons  are  the  cause  of 


cutaneous  irritation  {E.  inierlrigo),  though  in  this 
case  the  process  is  seldom  limited  to  a  mere  hyper- 
cemia  (see  Intertrigo).  General  causes  of  ery- 
thema are  seen  at  their  simplest  in  ordinary  blushing 
as  the  result  of  emotion  :  more  permanent  flushing 
of  the  face  is  often  due  to  indigestion  or  to  alcoholic 
excess.  Among  drugs  which  may  cause  erythema- 
tous eruptions  are  arsenic,  belladonna,  chloral 
hydrate,  copaiba,  cubebs,  digitalis,  iodides,  boric 
acid,  opium,  quinine,  salicylic  acid,  stramonium, 
strychnine,  phenazone,  and  turpentine.  The  serum 
of  other  animals  injected  subcutaneously  or  into  the 
vein  often  produces  erythematous  eruptions  such  as 
occur  in  treatment  by  antitoxin.  The  exanthemata 
of  acute  infective  diseases  are  also  erythematous  in 
nature.  Paralysis  of  the  vessels  of  the  skin  due  to 
fatigue  after  long-continued  contraction  is  seen  in 
cases  of  exposure  to  cold  — frostbite  and  chilblains 
[E. pernio).  The  relations  of  erj'thema  to  inflamma- 
tion of  the  skin  (dermatitis)  are  difiicult  to  define 
exactly.  On  the  one  hand  many  cases  such  as  simple 
blushing  are  unquestionably  non-inflammatory,  and 
many  of  the  toxic  erythemata  are  equally  '  simple '  in 
nature.  On  the  other  hand  erythema  is  often  the 
first  stage  of  inflammation,  as  in  burns,  and  the  asso- 
ciation of  processes  such  as  exudation  and  hemor- 
rhage with  the  hypernsmia  renders  the  distinction 
still  more  difficult.  The  more  important  cutaneous 
conditions  forming  the  group  to  which  the  term  '  ery- 
thema '  is  applied  are  (i)  Erythema  multiforme; 
(2)  Erythema  nodosum  ;  (3)  Erythema  induratum  ; 
(4)  Erythema  pernio  ;  (5)  Erythema  ab  igne. 
There  seems  little  reason  to  separate  Erythema 
nodosum  and  Erythema  multiforme ;  the  former 
m.ight  well  be  included  in  the  latter  group  of  con- 
ditions ;  the  last  three  affections  are  of  an  entirely 
different  nature  from  the  first  two,  and  knowledge  is 
rather  hindered  than  advanced  by  grouping  them 
with  the  erythemata.  On  the  other  hand  the  pheno- 
mena known  as  urticaria  are  closely  allied  to,  if  not 
identical  with,  those  of  E.  multiforme. 

Erythema  multiforme.— .Synon. :  E.  exii- 
dativiim  multiforme  ;  Polymorphous  Erythema. — 
Under  this  name  are  grouped  a  number  of  conditions 
characterised  by  the  existence  of  lesions  in  the  skin 
consisting  of  localised  reddish  patches  of  varying 
shape,  many  of  which  subsequently  develop  exuda- 
tion into  the  skin  and  subcutaneous  tissue,  and  may- 
give  rise  to  bullce  or  nodular  enlargements.  The  affec- 
tion runs  a  more  or  less  definite  course,  and  is  often 
attended  by  symptoms  of  constitutional  disturbance. 

Etiology. — This  eruption  is  most  commonly 
seen  in  spring  and  autumn  ;  it  affects  chiefly  ado- 
lescents, and  males  are  attacked  more  frequently 
than  females.  The  exciting  cause  of  the  condition 
is  probably  the  existence  of  some  poisonous 
substance  in  the  blood,  due  either  to  faulty  ingesta 
or  to  auto-intoxication.  Thus  the  erythema  pro- 
duced by  the  various  poisons  enumerated  above  is 
of  the  nature  of  erythema  multiforme,  as  are  also 
the  rashes  produced  by  antitoxins.  The  urticarial 
eruptions  due  to  consumption  of  various  kinds  of 
molluscs  and  fish  are  also  closely  allied  to  this 
condition.  In  acute  infective  diseases,  especially 
enteric  fever,  rashes  of  this  nature  may  occur  in 
addition  to  the  typical  eruptions,  and  the  macular 
erythematous  eruption  met  with  in  cases  of  septic 
absorption  is  well  known.  The  administration  of 
enemata  is  sometimes  followed  by  erythematous 
eruptions,  due  probably  to  the  absorption  of  poisonous 
products  formed  within  the  intestine  owing  to  consti- 
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pation  and  resulting  decomposition  of  the  contents 
of  the  bowels.  The  condition  known  as  peliosis 
rheumatica  is  closely  allied  to  erythema  multiforme, 
and  the  connection  of  erythema  nodosum  (sec  heloiv) 
with  rheumatism,  though  not  beyond  doubt,  is 
generally  accepted. 

Pathology  and  Morbid  Anatomy. — The 
condition  consists  especially  in  vaso-motor  dis- 
turbances in  the  skin-area.  The  vessels  in  certain 
regions  become  dilated  ;  exudation  of  fluid  occurs  ; 
and  occasionally  blood-corpuscles  escape  into  the 
tissues  ;  numbers  of  escaped  leucocytes  are  found 
lying  along  the  vessels.  The  effused  serum  may 
accumulate  in  the  interstices  of  the  tissues,  causing 
cedema,  or  may  raise  the  upper  layers  of  the  skin 
and  form  vesicles.  The  latter  may  become  purulent 
in  some  cases,  either  from  secondary  infection  by 
pyogenic  organisms  or  by  emigration  of  leucocytes 
produced  by  the  original  poison.  In  some  instances 
multiplication  of  the  connective  tissue-cells  may 
occur,  but  it  seems  reasonable  to  consider  that  in 
such  cases  actual  inflammation  of  the  skin  exists. 
When  blood  is  effused,  the  usual  changes  take  place 
in  it  [see  Extravasation),  and  staining  of  the  skin 
is  seen  like  that  well  known  in  the  later  stages  of 
an  ordinary  Iiruise. 

Clinical  Characters.  —  The  eruption  begins 
on  the  backs  of  the  hands  and  feet,  and  frecjuently 
is  found  in  these  situations  only.  In  some  cases  it 
extends  upwards  to  the  shoulders  and  hips,  and  in 
very  rare  cases  is  also  found  on  the  trunk.  The 
lesions  are  frequently  symmetrical  in  distribution. 
They  consist  in  flattened  papules,  from  the  size  of  a 
pea  to  that  of  a  bean,  of  a  dark  blue  or  brownish- 
red  colour.  They  are  surrounded  on  their  first 
appearance  by  a  red  zone,  which  soon  disappears, 
and  the  border  of  the  papule  then  stands  out  in 
fuller  relief.  The  mildest  form  of  this  disease  con- 
sists in  papules  which  disappear  after  a  few  days 
[erythema  papidatiiin).  Instead  of  thus  disappearing 
the  lesion  may  spread  outwards  from  the  edge,  and 
flatten  and  become  pale  in  the  centre,  thus  forming 
a  red  ring,  the  condition  being  known  as  eiytheiiia 
anniilaj-e.  While  the  first  circle  persists,  a  second 
ring  may  form  around  it,  and  thus  two  or  more 
circles  may  co-exist,  consisting  of  small  papules  or 
vesicles  [ci-ythenia  iris).  Another  stage  may  be 
reached  by  the  enlarging  circles  meeting,  and  so 
forming  segments  of  a  circle,  constituting  the  form 
known  as  erythema  gyratjiiii  vel  iiiargitiatiiin.  In 
consequence  of  increased  exudation  erythema  papu- 
latum  may  assume  the  aspect  of  a  wheal,  forming 
erythema  urticatum  or  liclien  urticatus.  This 
condition  is  attended  with  considerable  itching  ; 
and,  in  consequence  of  scratching,  the  centre  of  the 
papular  wheal  is  often  covered  by  a  minute  bloody 
crust.  The  exudation  may  be  sufficient  to  give  the 
eruption  the  aspect  of  vesicles  or  bulla;,  the  so-called 
erythema  vesicitlositm  and  erythema  huUositm. 

At  any  of  these  stages  the  eruption  may  dis- 
appear. The  sequelae  are  slight  pigmentation  and 
desquamation. 

The  disease  is  accompanied  by  a  slight  feeling  of 
burning,  or  by  very  slight  itching.  In  the  majority 
of  cases  constitutional  symptoms  are  either  absent, 
or  are  so  insignificant  as  not  to  excite  attention. 
There  are,  however,  cases  in  which  the  symptoms 
are  as  marked  as  those  which  precede  and  accom- 
pany an  eruptive  fever.  The  prodromal  symptoms 
are  usually  pain  in  the  back,  head,  limbs,  and  joints, 
with  gastric  disturbance,  and  sometimes  a  congested 


condition  of  the  throat  and  fauces.  In  severe  cases 
the  prodromal  period  has  been  observed  during 
four  to  six  days  ;  and  among  other  symptoms, 
sneezing,  bleeding  at  the  nose,  laryngitis,  bronchitis, 
intense  sweating,  mental  disturbance,  and  fever 
have  been  observed.  All  these  symptoms  may  be- 
come aggravated  during  the  period  of  eruption.  In 
well-marked  cases  the  disease  may  last  fr(jm  a 
fortnight  to  a  month,  but  in  exceptional  circum- 
stances the  symptoms  may  be  prolonged  by  fresh 
outbreaks  of  eruption.  Simultaneously  with  the 
eruption  on  the  skin,  red  spots  may  appear  on  the 
mouth  and  pharynx,  from  which  the  epithelium 
quickly  disappears,  leaving  the  parts  raw  and 
painful. 

Hebra  relates  that  in  a  woman  who  died  while 
an  eruption  of  erythema  gyratiim  was  on  the  skin, 
similar  red  rings  were  found  in  the  small  intestine. 

Osier  has  recently  given  an  analysis  of  iS 
cases  in  which  visceral  lesions  were  associated  with 
polymorphous  erythema,  in  some  of  them  serous  or 
hemorrhagic  exudation  being  found  in  the  walls  of 
the  stomach  or  bowels.  In  these  cases  gastro- 
intestinal crises  occurred,  characterised  by  attacks 
of  colic,  either  alone,  or  more  Irequently  associated 
with  vomiting  and  diarrhoea.  Vomiting  of  blood 
and  passage  of  blood  in  the  stools  were  also  met 
with. 

Acute  nephritis  occurred  in  6  of  the  cases,  and 
chronic  nephritis  in  one.  There  was  hemorrhage 
from  the  mucous  surfaces  in  6  of  the  cases,  from 
the  bowels  in  5,  from  the  nose  and  gums  in  one, 
from  the  stomach  in  2,  and  from  the  kidneys 
in  2.  There  were  cerebral  symptoms  in  2  cases, 
and  pulmonary  complications  in  one.  In  4 
cases  purpura  alone  was  noted.  In  the  remaining 
14  cases  the  lesions  were  characterised  by  ery- 
thema with  exudation, — either  urticaria  or  urticaria 
with  purpura,  acute  circumscribed  oedema,  or  the 
lesions  of  a  typical  erythema  multiforme.  Acute 
circumscribed  oedema  occurred  in  three  cases,  all 
in  association  with  other  exudative  lesions.  In  lo 
of  the  cases  there  were  swellings  of  the  joints  or  of 
the  synovial  sheaths  or  peri-articular  tissues. 

Diagnosis. — In  some  cases  the  erythema  is 
punctiform — erythema  scarlatiiiiforme.  It  is  dis- 
tinguished from  scarlet  fever  by  the  absence  or  very 
slight  degree  of  fever.  The  fauces,  although  red, 
are  not  swollen.  There  is  no  characteristic  appear- 
ance on  the  tongue  ;  and  the  pulse  is  little  affected. 
There  are  no  sequels. 

The  mixed  forms  of  the  disease  may  simulate  tinea 
circinata,  but  the  absence  of  the  spores  of  ringworm 
will  make  diagnosis  possible.  Seborrhoic  eruptions 
may  also  assume  the  form  of  circular  rings,  but  are 
generally  more  chronic  in  onset,  and  more  scaly  in 
character.  Vesicular  and  pustular  forms  of  eczema 
are  distinguished  by  the  weeping  lesions  which  are 
nearly  certain  to  be  found  co-existing  in  some  parts, 
and  the  gradual  onset  and  absence  of  constitutional 
disturbance.  Limited  lesions  of  vesicular  character 
may  closely  simulate  herpes  ;  indeed,  it  is  possible 
that  the  latter  malady  may  be  an  allied  condition. 

Prognosis. — In  cases  of  erythema  multiforme, 
occurring  apart  from  recognised  illnesses  such  as  the 
acute  specific  fevers,  the  outlook  s  avourable,  but 
relapses  may  occur.  In  the  latter  class  of  cases  the 
course  is  tliat  of  the  underlying  disease. 

Treatment. — If  thecauseofthe  attack  be  found 
to  lie  in  the  use  of  any  drug  or  article  of  diet,  this 
must  be  at  once  discontinued.    The  bowels  are  to 
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be  kept  acting  freely,  preferably  by  saline  aperients, 
and  such  diaphoretic  drugs  as  citrate  of  potassium 
may  aid  in  eliminating  toxic  products  by  the  kidneys. 
During  the  stage  of  fever  and  other  constitutional 
symptoms,  rest  in  bed  is  advisable.  Intestinal  dis- 
infectants may  be  given  in  the  form  of  salicylate  of 
sodium  or  of  bismuth,  salol,  and  similar  drugs. 
Local  treatment  must  be  directed  to  protecting  the 
lesions  from  injury  and  subduing  itching  or  pain. 
A  simple  dusting-powder  of  starch  and  oxide  of  zinc, 
rendered  antiseptic  by  addition  of  boric  acid,  may 
be  applied,  and  lead  lotion  or  a  weak  solution  of 
carbolic  acid  may  be  used  as  antipruritics. 

Erythema  nodosum.— This  variety  of  ery- 
thema multiforme  appears  usually  upon  the  legs,  over 
the  subcutaneous  surface  of  the  tibia.  The  condition 
may  also  affect  the  corresponding  ulnar  surface  in  the 
forearm,  and  other  manifestations  of  erythema  multi- 
forme may  co-exist  in  rare  instances.  The  lesions 
consist  of  raised  pink  or  reddish  nodes,  varying  in 
size  from  that  of  a  split  pea  to  an  area  two  inches 
in  diameter.  They  are  more  or  less  abruptly 
elevated  above  the  surrounding  skin  and  are  very 
tender  on  pressure. 

The  swellings  are  at  first  pale  red  with  a  yellowish 
tinge,  later  dark  red,  and  finally  livid  ;  after  they 
disappear  they  leave  behind  them  a  yellow  pigmen- 
tation similar  to  that  which  follows  a  contusion. 
The  number  of  swellings  may  vary  from  a  very  few 
on  the  lower  extremities  to  successive  crops  on  dif- 
ferent parts  of  the  limbs  and  trunk.  In  the  latter 
case  the  feverish  symptoms  are  well  marked.  The 
course  of  the  disease  is  completed  in  from  two  to 
four  weeks.  The  swellings  never  suppurate,  never 
itch,  are  always  painful,  and  the  redness  never 
spreads  to  the  adjoining  skin.  This  variety  can 
occur  in  combination  with  the  previously  described 
forms  oi  erythema  multiforme.  There  is  frequently 
a  moderate  degree  of  pyrexia  along  with  loss  of 
strength  and  appetite  and  a  feeling  of  illness. 

Erythema  nodosum  is  found  to  be  so  frequently 
associated  with  rheumatic  symptoms,  such  as  arthritis, 
sour  sweats,  sore-throat,  endocarditis,  and  even 
myocarditis,  that  it  may  be  considered  very  pro- 
bable that  the  affection  is  allied  with  the  rheumatic 
diathesis.  On  the  other  hand  septic  conditions  may 
present  fever  and  joint-symptoms  very  similar  to 
those  of  true  rheumatism,  and  it  is  possible  that 
erythema  nodosum  may  be  due  to  a  distinct  infective 
agent.  Females  are  attacked  very  much  more 
frequently  than  males,  and  the  condition  is  rare 
after  thirty. 

A  case  has  been  reported  in  which  phlebitis 
leading  to  embolism  has  complicated  the  disease. 

In  view  of  the  possible  connection  with  rheuma- 
tism, it  is  well  to  administer  salicylate  of  sodium  in 
these  cases.  The  patient  must  be  kept  in  bed,  and 
warm  fomentations  may  be  applied  to  the  shins, 
if  the  pain  be  severe.  The  bowels  should  be  kept 
acting  regularly.  In  after-treatment  quinine  and 
iron  form  a  useful  tonic. 

Erythema  induratum  scrofuiosorum  (Ba- 
zin's  disease). — See  Erythema  Induratum. 

Erythema  pernio,  or  Chilblain. — See  Chil- 
blain. 

Erythema  ab  Igne  (Ephelis  ab  Igne). — 

This  term  is  applied  to  the  pigmentation  met  with 
on  the  skins  of  those  who  habitually  sit  with  their 
legs  exposed  to  the  heat  of  the  fire.  The  condition 
is  not  a  true  erythema  except  in  its  very  first  stage  ; 
later  there  is  discolouration  of  the  skin  with  the  pro- 


ducts of  effused  h:tmoglobin.  See  Skin,  Pigmen- 
tary Diseases  of.  G.  Thin. 

ERYTHEMA  INDURATUM.— Synon.  :  Ba- 
zin's  Disease. — This  term,  unsuitable  though  it  be, 
is  retained  to  denote  an  eruption  of  not  infrequent 
occurrence,  characterised  by  the  successive  forma- 
tion over  months  or  years  of  indolent,  painless 
nodosities,  from  a  pea  to  a  nut  in  size,  commencing 
in  the  hypoderm,  and  either  undergoing  regression 
with  atrophy,  or  gradually  involving  the  superficial 
layers  of  the  skin  in  an  infiammatory  process  and 
discharging  the  necrosed  or  scanty  puriform  con- 
tents through  a  small  opening,  or  ulcerating.  In  the 
gradual  implication  of  the  overlying  tissues  with  the 
accompanying  livid  discolouration  these  nodosities 
closely  simulate  syphilitic  gummata.  By  confluence 
plaques  of  infiltration  may  be  formed,  or  ulcers  ot 
irregular  shape  or  polycyclical  outline  may  result. 
The  distribution  is  notable,  for  the  sites  of  predilec- 
tion are  the  legs,  especially  below  the  bellies  of  the 
gastrocnemic  muscles,  and  the  tissues  may  be  more 
or  less  difi'usel}'  swollen.  Occasionally  the  nodo- 
sities may  be  seen  on  the  thighs  and,  it  is  said,  else- 
where. Moreover  smaller  nodules  may  arise  on 
the  backs  of  the  fingers.  The  eruption  is  bilateral, 
with,  at  any  rate,  few  exceptions. 

Other  points  to  note  are  the  '  age '  and  '  sex  '  inci- 
dence, for  females  are  especially  attacked,  and  young 
subjects  in  late  childhood  and  adolescence.  Males 
and  even  middle-aged  people  may  however  be 
affected,  and  in  the  latter  case  a  history  of  recur- 
rence or  recrudescence  may  sometimes  be  obtained. 

There  is  considerable  clinical  evidence  of  associa- 
tion with  tubercular  complications,  such  as  suppura- 
ting lymph-glands  in  the  neck,  and  the  subjects  of 
the  aifection  are  those  often  denominated  '  lympha- 
tic '  with  acro-asphyxia  and  swollen  lips.  See  Skin, 
Tuberculosis  of. 

Histologically,  the  nodosities  have  been  shown 
by  Thibierge  and  Ravaut  and  the  writer  to  possess 
a  structure  very  suggestive  of  tuberculosis,  while 
experimental  inoculation  in  guinea-pigs  gives  rise 
to  tuberculosis. 

Diagnosis. — Erythema  nodosum  with  its  painful, 
tender,  actively  inflamed  nodules  arranged  chiefly 
on  the  shins  in  the  long  axis  of  the  limb,  and  with 
the  accompanying  constitutional  disturbance  and 
definite  course,  can  easily  be  excluded.  The  so- 
called  scrofulo-tuberculous  gummata  of  children 
liave  not  the  peculiar  regional  distribution  of 
E.  induratum,  and  a  younger  age-incidence. 
Thrombotic  infiltrations  may  give  rise  to  doubt, 
but  a  real  difficulty  arises  in  the  case  of  syphilitic 
gummata,  which  frequently  arise  in  the  hypoderm 
of  the  legs,  though  almost  invariably  on  one  leg  only. 

Prognosis. — This  is  good,  for  though  the  aftec- 
tion  is  often  rebellious,  and  some  tubercular  focus 
seems  probable,  the  subjects  do  not  deteriorate  in 
health  as  a  rule  ;  while  the  local  virus  is  attenuated 
and  does  not  infect  the  neighbouring  skin  as  in 
Lupus  vulgaris. 

Treatment. — This  is  somewhat  unsatisfactory, 
and  cases  are  apt  to  prove  very  obstinate.  The 
nodules  may  subside  under  rest  in  the  horizontal 
position  with  careful  bandaging,  compression,  and 
massage,  but,  if  the  tubercular  nature  of  the  lesion 
is  confirmed,  surgical  interference  may  be  desirable. 
As  the  subjects  are  those  prone  to  tuberculosis,, 
suitable  constitutional  treatment  is  also  called  for. 

T.   COLCOTT  Fox. 
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ERYTHRASMA  (ipvBpos,  red).— This  is  a 
chronic,  very  slowly  developing,  recurrent,  epi- 
phytic disease  of  the  skin,  characterised  by  a  very 
slight  erythematous  inflammation,  which  usually 
occupies  the  cruro-scrotal  or  axillary  regions,  but  is 
capable  of  wider  generalisation  ;  produced  by  the 
presence  in  the  corneous  layer  of  a  remarkably 
minute  fungus — the  Microsporon  iinntilissiiintin. 

Description. — Erythrasma  is  little  known,  and 
generally  confounded  with  eczema  marginatum. 
It  is  fairly  common  in  men,  but  occasions  little 
discomfort  ;  it  is  less  frequent  in  women,  in  whom 
it  may  be  found  about  the  axillary  or  perigenital 
regions.    It  is  not  met  with  in  children. 

The  patches  are  rounded,  not  marginate  or 
sensibly  raised,  from  f  inch  to  I J  inches  or  upwards 
in  diameter,  uniformly  roughened,  and  coloured 
_\eUowish-red  or  brownish.  The  pruritus  and  in- 
flammation are  very  slight. 

There  are  abundant  delicate  mycelia  and  conidia 
present,  forming  a  rich  network  round  the  cells. 
The  fungus  requires  staining  and  high  magnification 
for  its  demonstration. 

Treatment. — All  parasiticide  agents,  such  as 
iodine,  resorcin,  salicylic  acid,  and  chrysarobin, 
capable  of  causing  exfoliation,  succeed  in  curing 
erythrasma.  Relapses  are  apt  to  occur  unless 
treatment  is  long-continued. 

T.  Coi.cor  r  Fox. 

ERYTHROMELALGIA  (epufSpos,  red;  /^eAoj, 
limb  ;  ^Ayos,  pain). — Svnon.  :  The  red  neuralgia  ; 
Terminal  neuritis. 

Definitio.n. — A  condition  of  acute  vaso-dilata- 
tion  with  intense  burning  pain  and  local  elevation 
of  temperature,  usually  affecting  the  peripheral 
parts  of  one  or  more  of  the  extremities ;  either 
immediately  brought  about  or  aggravated  when  the 
involved  part  hangs  down  or  is  exposed  to  heat,  and 
ameliorated  when  the  limb  is  raised  or  exposed  to 
cold. 

Association  wit  ft  atkcr  diseases. — Erythromelalgia 
may  occur  in  persons  who  do  not  present  at  any 
time  other  signs  of  disease,  and  for  this  reason  it 
must  be  considered  as  a  distinct  clinical  and  morbid 
entity.  Not  infrequently,  however,  it  appears  as 
one  of  the  symptoms  of  various  diseases  of  the 
central  and  peripheral  nervous  system,  tabes  dorsalis 
and  multiple  sclerosis  being  the  conditions  more 
commonly  associated.  It  may  occur  also  in  cases 
of  myelitis,  syringo-myelia,  peripheral  neuritis  and 
dementia.  Symptoms  of  functional  disease  of  the 
nervous  system  have  been  present  in  some  cases. 
Rarely  it  has  been  met  with  in  cases  of  Raynaud's 
disease,  severe  osteo-arthritis,  and  myxcedema. 

/Etiology.  —  As  an  idiopathic  condition  ery- 
thromelalgia occurs  alter  early  middle  age,  being 
rather  more  frequent  in  men  than  in  women  ;  it  has 
occasionally  occurred  in  children  ;  heredity  seems 
to  play  no  part  in  its  causation. 

Of  the  factors  which  can  be  placed  in  relation  to 
the  disease  as  causes,  general  debility  after  illness, 
peculiarities  of  occupation,  and  injury  occur  most 
frequently.  Among  the  general  debilitating  con- 
ditions which  have  immediately  preceded  the  ap- 
pearance of  erythromelalgia  must  be  mentioned 
an»mic  states,  the  puerperium,  prolonged  diarrhoea, 
malaria,  gonorrhoea,  and  excessive  fatigue.  Occu- 
pations which  involve  prolonged  strain  upon  any  of 
the  extremities,  especially  when  the  latter  are  ex- 
posed to  extremes  of  heat  and  cold,  are  important 


actors  in  some  cases.  Thus,  the  upper  extremities 
have  been  affected  in  washerwomen,  metal-polishers 
and  alkali-workers  who  work  with  the  hands  ex- 
posed to  extremes  of  temperature  ;  and  the  lower 
extremities  have  been  affected  in  persons  who 
work  in  the  standing  position  with  the  feet  in 
water  ;  in  locomotive-drivers  who  stand  upon  the  hot 
foot-plate  of  the  engine,  and  in  seamen  ;  in  bakers, 
postmen,  and  waiters.  In  more  than  one  case  the 
constant  use  of  the  small  hammer  was  followed  by 
erythromelalgia  in  the  hand  used.  The  disease  has 
immediately  followed  the  frequent  use  of  very  cold 
Ijaths.  Several  cases  are  on  record  in  which  injury 
to  one  extremity{bullet-wounds,  Ijlows,  &c. )  has  been 
followed  directly  by  erythromelalgia,  confined  to 
the  injured  extremity.  Such  causal  factors  as  those 
just  enumerated  are,  however,  far  from  constant,  and 
in  about  half  the  reported  cases  of  erythromelalgia, 
no  exciting  agent,  either  remote  or  direct,  has  been 
found. 

Symptoms. — The  onset  of  the  disease  is  charac- 
terised by  the  occurrence  of  intense  burning  pain, 
often  described  as  like  the  application  of  a  strong 
galvanic  current  to  the  skin,  in  some  part  of  the 
body,  usually  the  peripheral  part  of  one  of  the  ex- 
tremities. The  pain,  which  usually  ceases  after  a 
time  with  rest  and  the  horizontal  position,  recurs 
with  increasing  severity  at  irregular  intervals,  which 
become  shorter  and  shorter,  when  the  limb  is 
exerted  or  is  held  in  the  dependent  position. 
Shortly  after  the  onset  of  the  pain,  the  characteristic 
vaso-motor  phenomena  appear.  The  skin  of  the 
affected  region  gradually  assumes  an  intensely  livid 
purple-red  colour,  swells  a  little,  so  that  it  may  pit 
slightly  on  pressure,  becomes  tense  and  shining,  and 
is  burning  to  the  touch.  The  superficial  veins 
stand  out  prominently,  the  whole  area  can  be  felt  to 
pulsate,  and  the  surface-temperature  is  raised  often 
ns  much  as  two  degrees  above  that  of  a  corre- 
sponding non-aft'ected  area.  The  surface-tempera- 
ture of  the  erythromelalgic  skin  is  lowered  when 
the  limb  is  raised,  and  increased  when  this  is  in  the 
dependent  position,  contrasting  strikingly  with  the 
temperature  of  a  normal  limb,  which  is  raised  in 
the  elevated  position  and  lowered  in  the  dependent 
position.  The  skin  is  often  very  hyperresthetic, 
and  intensel}'  tender  points  may  be  present.  Ele- 
vation of  the  affected  part  always  causes  amelioration 
of  the  pain  and  lessening  of  the  vascular  dilatation, 
whereas  these  are  both  increased  when  the  limb  is 
allowed  to  hang  down.  In  severe  cases  an  attack 
may  at  once  be  produced  when  the  limb  is  allowed 
to  hang  down,  and  when  the  lower  extremities  are 
affected  the  sufferer  may  be  entirely  unable  to 
stand.  During  the  attack  the  application  of  warmth 
to  the  limb  increases  the  pain,  while  cold  greatly 
relieves  it.  Proximity  of  the  affected  limb  to  the 
fire,  or  even  the  warmth  of  the  bed-clothes  at  night, 
will  frequently  induce  an  attack,  and  for  this  reason 
patients  with  this  disease  suffer  less  in  the  winter 
and  are  in  the  habit  of  sleeping  with  the  affected 
parts  uncovered.  Thus  one  patient,  whose  hands 
were  attacked,  always  slept  with  her  hands  clasped 
on  the  pillow  above  her  head,  avoiding  both 
warmth  and  the  dependent  position. 

During  the  attack  localised  sweating  of  the  limb 
is  common.  In  cases  of  long  duration  trophic 
changes,  thinning  of  the  skin,  with  brittle  '  reeded  ' 
nails,  may  occur.  In  the  idiopathic  cases  there  are 
no  signs  of  nervous  aflection.  Though  the  patients 
resent  deep  pressure  over  the  affected  area,  the 
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nerve-trunks  are  not  tender.  Anaesthesia  is  never 
present,  and  the  reflexes,  both  superficial  and  deep, 
are  normal  or  exaggerated  to  the  degree  usually  met 
with  in  any  painful  limb.  Except  for  the  pain, 
which  movement  greatly  increases,  mobility  is  not 
interfered  with  and  the  muscles  respond  normally 
to  electricity.  The  pain  and  vascular  disturbance 
pass  off  with  rest  and  the  recumbent  position  after 
a  few  hours,  to  return  again  when  the  affected 
limb  is  exerted  or  placed  in  the  dependent  position. 
Sometimes  between  the  attacks  there  is  marked 
pallor  of  the  affected  region,  but  in  certain  cases  of 
long  duration  a  condition  of  permanent  vaso-dilata- 
tion  exists.  In  a  few  cases  the  characteristic  pain 
has  been  present  in  other  regions  besides  those 
showing  the  typical  vascular  disturbance,  and  in 
other  instances  vascular  disturbances  simulating 
erythromelalgia  have  occurred  without  any  accom- 
panying or  preceding  pain. 

Distribution. — The  disease  at  its  onset  affects 
the  periphery  of  one  limb  and  is  usually  confined  to 
one  particular  part  of  the  hand  or  foot  ;  subsequently 
it  may  spread  so  as  to  involve  the  whole  periphery 
of  a  limb,  and  one  or  all  of  the  other  extremities 
may  become  affected,  and  in  rare  cases  patches  of 
erythromelalgia  may  appear  on  the  trunk,  face, 
neck,  and  buccal  mucous  membranes.  The  limits 
of  erythromelalgic  regions  are  nearly  always  sharply 
marked  and  correspond  neither  with  the  distribution 
of  nerve-roots  nor  nerve-trunks. 

Where  erythromelalgia  occurs  in  the  course  of 
diseases  of  the  central  nervous  system,  its  clinical 
aspect  does  not  differ  from  that  described  above, 
except  that  when  occurring  in  connection  with  tabes 
dorsalis  and  syringomyelia  pain  may  be  absent.  In 
some  cases  of  tabes  dorsalis  each  erythromelalgic 
attack  has  appeared  simultaneously  with  a  gastric 
crisis. 

Course. — The  milder  forms  of  this  disease  and  a 
few  of  the  severe  cases  tend  to  a  spontaneous  cure. 
Many  cases,  however,  while  aided  for  a  time  by 
treatment,  remain  unchanged  for  years  or  gradually 
become  worse.  Where  it  is  a  symptom  of  disease 
of  the  central  nervous  system,  erythromelalgia 
lessens  or  disappears  when  the  nervous  malady 
becomes  far  advanced. 

Pathology. — Very  few  cases  of  this  disease 
have  been  examined  pathologically.  Lesions  have 
been  found  in  the  nervous  system  by  Edinger 
(degeneration  of  the  posterior  nerve-roots  corre- 
sponding with  the  affected  region),  and  by  Weir 
Mitchell  and  Spiller  (degeneration  of  the  peripheral 
nerves  of  the  affected  region).  In  several  other 
cases  the  peripheral  nerves  have  been  excised  and 
found  normal.  Most  cases  that  have  been  examined 
have  shown  marked  thickening  of  the  middle  coats 
of  the  small  arteries  of  the  affected  region,  but  it  is 
probable  that  such  arterial  change  is  a  secondary 
result  of  some  lesion  of  the  nervous  system.  This 
inference  is  borne  out  by  the  experiments  of 
Fraenkel  and  others,  and  by  the  common  occur- 
rence of  such  arterio-sclerosis  in  connection  with 
neuritis,  section  of  nerve-trunks,  and  polio-myelitis. 
From  the  occurrence  of  erythromelalgia  in  diseases 
of  the  central  nervous  system  ;  from  the  fact  that 
it  has  been  followed  in  some  cases  by  symptoms  of 
central  nervous  disease,  and  from  the  inverse 
analogy,  and  occasional  combination  with  Raynaud's 
disease,  it  is  highly  probable  that  the  lesion  is  one 
of  the  nervous  system.  Its  origin  as  a  result  of 
local  injury,  and  the  results  of  Weir  Mitchell 


and  Spiller's  recent  investigation,  suggest  the 
peripheral  nerves  as  the  seat  of  the  lesion, 
but  in  several  other  cases  the  peripheral  nerves 
have  been  found  normal,  and  the  condition 
does  not  accompany  the  various  known  clinical 
forms  of  nerve-injury  or  neuritis.  The  precedence 
of  pain  in  the  attack,  the  effect  of  peripheral 
stimulation  in  inducing  attacks,  and  Edinger's 
pathological  result  suggest  a  reflex  vaso-motor 
disturbance  with  abnormal  action  of  the  vaso-motor 
centres,  while  the  occurrence  of  erythromelalgia  in 
cases  of  dementia,  and  its  occasional  patchy  distri- 
bution in  various  parts  of  the  body,  point  to  a 
widely  spread  change  affecting  the  various  local 
vaso-motor  centres  in  the  central  nervous  system. 

The  present  state  of  knowledge  tends  to  the 
conclusion  that  erythromelalgia  depends,  as  does 
also  Raynaud's  disease,  upon  a  condition  of  insta- 
bility, over-excitability,  and  abnormal  function  in 
local  vaso-motor  centres,  which  may  be  brought 
about  in  a  variety  of  ways,  i.e.  by  peripheral  irrita- 
tion, peripheral  and  central  nerve-lesions,  debility, 
and  strain. 

Treatment. — In  early  cases  complete  and  pro- 
longed rest  in  the  horizontal  position  is  essential, 
with  careful  attention  to  improvement  of  the  general 
state  of  health  and  nutrition.  Electrical  treatment 
is  useless  in  all  severe  cases — massage  invariably 
aggravates  the  condition,  and  should  not  be 
employed.  Amputation  has  been  resorted  to  in 
cases  where  fingers  and  toes  have  been  affected,  but 
without  benefit.  Excision  of  the  nerves  supplying 
the  affected  region  cured  one  case,  but  in  another 
case  fatal  gangrene  ensued.  During  the  paroxysms 
the  local  application  of  cold  affords  most  relief ; 
morphine  and  alcohol  are  to  be  avoided. 

Most  cases  are  little  amenable  to  treatment,  but, 
after  all  remedies  have  failed,  some  of  the  severe 
cases  have  shown  a  tendency  to  spontaneous 
recovery.  Jaimes  Collier. 

ESCHAROTICS  (i(rx<ipa,  a  slough).— Synon.  : 
Fr.  Escharotiqtie.s  ;  Ger.  Aetziiiittel. 

Definition. — Escharotics  are  substances  that 
completely  destroy  the  tissues  to  which  they  are 
applied,  and  produce  a  slough.  They  are  distin- 
guished from  other  caustics  simply  by  the  greater 
intensity  of  their  action. 

Enumeration. — The  chief  escharotics  are : 
Red-hot  metal.  Sulphuric  Acid,  Nitric  Acid, 
Caustic  Potash,  Chloride  of  Antimony,  Chloride  ot 
Zinc,  Acid  Nitrate  of  Mercury,  Bromine,  Chromic 
Acid,  and  Lime.  Weaker  caustics  are — Nitrate  of 
Silver,  Sulphate  of  Copper,  Sulphate  of  Zinc, 
Iodine,  Carbolic  Acid,  Arsenious  Acid,  Sulphide  of 
Arsenic,  and  Exsiccated  Alum. 

Action. — Escharotics  combine  with  the  tissues 
and  destroy  them.  Around  the  part  thus  killed 
inflammation  is  set  up,  and  the  part  is  separated 
as  a  slough.  Besides  their  local  action,  these 
agents  act  reflcxly  on  other  parts  of  the  body  through 
the  nerves  of  the  region  to  which  they  are  applied. 

Uses. — Escharotics  are  employed,  first,  to  destroy 
the  virus  in,  and  the  tissues  around,  a  poisoned 
wound,  and  thus  prevent  the  absorption  of  the 
poison — for  example,  in  bites  by  snakes  or  rabid 
animals,  or  in  cases  of  inoculation  with  syphilis,  or 
with  micro-organisms  in  dissection  or  post-mortem 
wounds.  Secondly,  they  are  used  to  destroy 
unhealthy  tissue,  such  as  exuberant  granulations, 
and  to  remove  excrescences  and  morbid  growths, 
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as  warts,  condylomata,  iiKvi,  polypi,  h;emorihoids, 
and  cancer.  T.  Lauder  Brunton. 

ESSENTIAL  PARALYSIS.— A  synonym  for 
infantile  spinal  paralysis. — Sec  Paralysis,  Infan- 
tile. 

ETHER,  Uses  of. — See  An.-esthetics. 
ETHER-HABIT.— .SV,  Habits. 
ETHMOIDAL  SINUSES.    .S.v  Nose,  Diseases 

of. 

EUSTACHIAN  TUBE,  Diseases  of.—See 
Ear,  Diseases  of. 

EUTHANASIA  (tS,  well  ;  eivaros,  death). 

Definition'. — The  measures  by  which  we  allevi- 
ate or  seek  to  remove  the  mental  and  physical  dis- 
tress which  often  attends  the  approach  of  death. 

Importance  of  Euthanasia.  —  To  procure 
euthanasia  is  of  great  moment  to  the  patient,  to  the 
patient's  friends,  and  to  the  medical  practitioner. 

It  is  the  duty,  and  should  be  the  constant  aim,  of 
every  thoughtful  practitioner  to  acquire  the  art  of 
successfully  soothing  the  death-bed  of  his  patient. 
He  will  thereby  be  enabled,  when  this  is  necessary, 
to  relieve  him  of  much  of  the  attendant  suffering, 
and  to  prevent  many  troubles  individually  of  smaller 
moment,  but  collectively  the  source  of  much  dis- 
comfort or  distress.  The  friends'  anxiety  will  be 
lightened  by  the  relief  afforded  to  the  patient. 
Their  own  efforts  in  this  direction  are  frequently  un- 
successful ;  indeed  may  sometimes  be  prejudicial. 
The  comfort  of  the  dying  is  very  often  interfered 
with,  and  actual  suffering  induced,  by  the  inter- 
ference of  well-meaning  but  inexperienced  friends 
or  relatives.  They  will  sometimes  question  the 
action  of  the  practitioner  respecting  the  employ- 
ment of  a  measure  of  which  he  may  wish  to  avail 
himself,  or  they  will  administer  food  and  stimulants 
to  the  patient  in  quantities  which  may  be  excessive 
or  deficient  or  given  at  improper  intervals.  Death 
may  thus  be  very  often  accelerated,  and  not  without 
discomfort. 

The  Morbid  States  calling  for  Eutha- 
nasia.—  I.  Mental  Condition. — Whenever  possible, 
the  painful  duty  of  communicating  to  his  patient 
the  hopelessness  of  his  case  should  be  relegated 
to  the  friends  of  the  patient,  who  are  always  to 
be  informed  of  the  approach  of  death,  in  order 
that  due  attention  may  be  paid  to  the  affairs  of 
the  sick  person,  both  spiritual  and  worldly.  The 
practitioner  should  not  hastily  take  on  himself 
to  tell  him  of  the  inevitable  result  of  his  illness. 
The  patient  may  or  may  not  desire  to  know  the 
truth,  and  when  it  is  communicated  to  him  it  is 
certain  to  affect  his  peace  of  mind  in  the  one  or  in 
the  other  direction.  Some  welcome  the  announce- 
ment, while  others  are  filled  with  dread,  l^ut  it  is 
a  fact  that  the  majority  of  persons  seriously  ill  feel 
less  on  such  matters  than  they  would  have  felt  in 
health.  With  many  patients,  too,  not  to  know  the 
truth  respecting  the  danger  which  they  are  in,  is 
itself  a  form  of  unhappiness  which  militates  against 
the  establishment  of  euthanasia.  The  practitioner 
should  therefore  most  carefully  study  the  individual 
case  and  the  character  of  his  patient.  On  the  one 
hand  he  will  exercise  the  greatest  care  not  falsely  to 
conceal  their  situation  from  the  dying  ;  on  the  other 
hand,  he  must  keep  in  mind  that  a  fatal  termina- 
tion is  not  always  certain,  and  that  in  many  cases 


the  last  chance  of  an  over-sensitive  patient  may  be 
destroyed  by  the  prospect  of  problematical  dangers. 

2.  Bodily _  Conditions.—  The  physical  states  which 
specially  call  for  euthanasia  are — pain  ;  dyspnoea, 
cardiac  distress  ;  exhausting  cough  ;  laryngeal 
distress ;  difficult  expectoration ;  restlessness  and 
sleeplessness  ;  thirst  ;  hiccough  ;  abdominal  dis- 
tension ;  dropsy  ;  bedsores ;  and  exhausting  dis- 
charges. 

The  removal  of  pain  is  essential  for  the  promo- 
tion of  euthanasia,  and  no  other  remedy  is  so 
successful  for  this  purpose  as  opium  or  morphine 
cautiously  administered.  It  is  an  adjunct  of  the 
greatest  value  to  other  measures,  and,  moreover, 
successfully  combats  the  exhaustion  and  sinking 
sensations  which,  in  certain  cases,  are  a  source  of 
indescribable  distress.  Its  anodyne  effect  is  enhanced 
by  its  cardiac  action.  Its  administration,  however, 
often  leads  us  into  much  fresh  difficulty,  by  causing 
a  dry  tongue  and  distressing  thirst  :  by  arresting  the 
excretions ;  in  other  instances  by  increasing  the 
reluctance  to  take  sustenance  ;  or  the  presence  of 
kidney-disease  may  prove  a  serious  conlra-indication 
to  its  employment. 

The  question  as  to  the  patient  remaining  out  of 
bed  supported  by  pillows  in  a  suitable  chair  may 
arise  when  dyspnaa  and  Jtatiilcnce  are  urgent  ;  and 
will  demand  much  judgment  and  care.  By  rendering 
moist  the  air  of  the  bedroom  with  the  vapour  of  hot 
water  in  a  bronchitis-kettle  placed  upon  a  fire  (not 
owexgas  ox  spirit-lamp  contrivances,  wdiich  only  tend 
to  vitiate  the  atmosphere  of  the  sick-chamber),  we  can 
often  insure  the  relief  of  pulmonary  distress.  Uraemic 
dypsncea  will  call  for  the  administration  of  nitro- 
glycerin, nitrite  of  amyl,  or  sulphuric  ether. 

Painful  cardiac  palpitation,  and  its  attendant 
distress,  are  often  relieved  by  the  administration 
of  antispasmodics  along  with  iodide  of  potassium,  a 
belladonna- plaster  at  the  same  time  being  applied 
over  the  pra.'cordia.  Digitalis,  strophanthus,  strych- 
nine, or  some  of  the  other  cardiac  tonics,  may  also 
be  resorted  to  hypodermically  or  otherwise. 

One  of  the  most  distressing  symptoms  in  the 
dying  is  the  distressing  cough  of  phthisis,  which 
greatly  exhausts  the  patient.  It  may  be  combated 
by  judicious  nursing  ;  by  an  acid  linctus,  with  or 
without  the  addition  of  a  little  morphine  ;  by  a 
combination  of  respiratory  sedatives  ;  by  the  frequent 
administration  of  small  quantities  of  alcoholic  stimu- 
lants ;  by  hot  or  cold  liquid  nourishment  ;  or  by 
the  sipping  of  iced  lemon  and  water  through  a  straw 
or  glass  tube.  The  laryngeal  distress  which  fre- 
quently attends  the  final  stage  of  phthisis  will  best 
be  relieved  by  morphine-insufflations,  cocaine-sprays, 
or  recourse  may  be  had  to  rectal  alimentation.  The 
loud,  noisy,  gurgling  rales  met  with  in  the  last 
phases  of  bronchitis  and  other  conditions  will  call 
for  change  of  posture  and  stimulants,  although  they 
are  more  distressing  to  the  friends  than  a  source  of 
discomfort  to  the  patient  {icc  Stertor).  When  the 
attempts  at  expectoration  are  difficult,  measures  must 
be  employed  which  possess  the  power  of  diminishing 
the  viscidity  of  the  expectoration,  or  of  stimulating  the 
respiratory  centre  and  the  respiratory  movements. 
See  Exbectorants. 

The  restlessness  and  tossing  of  the  limbs,  irregular 
sighing,  with  coincident  sleeplessness, — the  incapacity 
to  go  to  sleep  and  stay  asleep—  which  so  often  attend 
the  last  days  of  fatal  illnesses,  may  sometimes  be 
relieved  by  attention  to  the  weight  of  the  bedclothes, 
which  can  be  conveniently  reduced  by  employing  a 
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suitable  cradle.  The  skilful  and  judicious  arrange- 
ment of  the  pillows  and  attention  to  the  posture  of 
the  dying  patient  constantly  tax  the  ingenuity  and 
resource  of  the  attendants.  The  temperature  and 
ventilation  of  the  sick-room  are  also  of  great  import- 
ance in  this  respect,  closeness  and  over-heating 
being  zealously  prevented,  as  well  as  crowding  of 
the  sick-chamber  with  anxious  friends.  The  feet, 
and  legs  ought  to  be  frequently  examined,  and  if 
chilled  they  should  be  warmed  by  a  carefully  applied 
foot-warmer.  The  unpleasant  effects  of  cold  sweats 
will  also  call  for  attention.  The  catheter  will  re- 
move another  often  overlooked  cause  of  inquietude — 
a  distended  bladder.  By  these  and  similar  measures 
we  may  be  able  to  counteract  the  cause  or  causes  of 
insomnia,  and  thus  secure  for  our  patient  a  few 
precious  hours  of  sleep. 

Thirst  is  often  a  most  distressing  symptom.  It 
may  best  be  relieved  by  ice,  or  by  teaspoonfuls  of 
iced  water  or  acidulated,  unsweetened,  cold  tea  or 
coffee.  But  in  this  connection  let  it  be  under- 
stood that  we  must  be  careful  to  avoid  the  popular 
mistake  of  forcing  down  liquids  in  cases  where  life 
is  evidently  fast  ebbing  away.  Such  a  practice 
necessarily  embarrasses  respiration,  and  we  have 
likewise  to  remember  that  at  this  time  the  act  of 
deglutition  very  often  is  in  abej'ance.  Death  is 
occasionally  accelerated  by  injudicious  attempts  to 
raise  the  patient,  open  his  mouth,  and  administer  food. 

In  the  management  of  the  dying  we  have  always 
to  contend  with  an  enfeebled  digestion.  The  diet 
in  such  cases  should  be  one  easy  of  assimilation. 
It  not  infrequently  happens  that  the  food  given 
may  be  excessive  or  deficient  in  quantity,  or  that  it 
is  administered  at  irregular  intervals,  thereby  causing 
much  distress  to  the  patient.  Success  in  this  direc- 
tion depends  solely  on  the  tact  of  the  nurse.  While 
in  acute  disease  nothing  conduces  more  to  success 
than  definite  instructions  as  to  the  amount  and  kind 
of  the  food  to  be  given,  and  the  hours  for  its  admini- 
stration, it  is  impossible  and  inadvisable  to  observe 
these  rigid  rules  in  the  feeding  of  the  dying.  See 
Peptonised  Food. 

In  conjunction  with  nourishment  we  can  often 
remove  much  of  the  suffering  by  the  judicious 
selection  and  administration  of  alcoliolic  sti/iui/ants. 
If  the  patient  tires  of  one  form  of  stimulant,  another 
should  be  tried,  provided  we  are  careful  to  use  only 
such  as  are  easily  digested  and  assimilated,  and  to  give 
them  in  divided  quantities.  A  combination  of  beef- 
tea.  Liquor  Strychninre  Hydrochloratis,  and  brandy  is 
often  very  acceptable,  especially  in  bad  cardiac  cases. 
Another  stimulant  of  extreme  service  is  ether,  which 
particularly  alleviates  painful  attacks  of  spasmodic 
breathing. 

A  sinapism  to  the  epigastrium  in  conjunction  with 
the  internal  use  of  a  little  ether  and  brandy  will 
frequently  remove  that  sometimes  distressing  sym- 
ptom—hiccough.   See  Hiccough. 

Distressing  abdominal  distension  must  be  relieved 
by  the  employment  of  turpentine  stupes  and  by  ene- 
mata  containing  some  antispasmodic.    See  Enema. 

The  treatment  of  dropsy,  abdominal  distension, 
bed-sores,  and  exhausting  discharges  is  dealt  with  in 
other  parts  of  this  work. 

In  addition  to  the  conditions  which  call  for 
euthanasia,  it  is  clear  that  the  severe  dietetic  restric- 
tions which  may  have  been  enforced  in  such  cases 
as  Bright's  disease  and  diabetes  mellitus,  ought  to  be 
reconsidered  and  removed  when  it  becomes  apparent 
that  the  patient's  condition  is  absolutely  hopeless. 


The  wishes  and  suggestions  of  the  patient  may 
generally  be  acquiesced  in,  and  they  will  prove  a 
useful  guide  to  the  practitioner  as  'to  the  line  of 
action  to  pursue.  It  is  often  the  wisest  course  to 
humour  cravings,  especially  when  kind  and  gentle 
persuasion  has  failed  to  get  the  patient  to  waive  his 
desire  for  them. 

In  addition  to  the  means  already  mentioned,  it 
need  hardly_  be  said  that  we  still '  have  all  those 
measures  which  may  be  summed  up  in  the  expression 
perfect  nursing,  which  implies  carrying  out  many 
details  as  well  as  exercising  sympathy  and  tact — a 
nurse  not  overdrilled  ;  not  a  mere  au'tomaton  who 
thinks  too  much  of  her  '  uniform  '  and  of  her  '  duty,' 
nor  one  who  fails  to  cultivate  that  power  of  sympathy 
with  which  every  nurse  should  be  more  or  less  en- 
dowed. Mental  pains  which  may  far  exceed  in  their 
distressing  results  any  purely  bodily  ailment  can 
thus  be  easily  alleviated.  John  Harold. 

EVACUANTS  (mrr/zo,  I  empty).— Synon.  :  Fr. 
Evacuants  ;  Ger.  Aiiskerende  Mittel. 

Definition. — Medicines  used  to  produce  some 
evacuation  from  the  body. 

Enumeration.  —  The  chief  evacuants  are  : 
Sternutatories,  Expectorants,  Sialogogues,  Emetics, 
Cholagogues,  Purgatives,  Diaphoretics,  and  Diure- 
tics.   See  the  several  articles  upon  these  subjects. 

EVIAN-LES-BAINS,   in   Savoy,  France.— 

Alkaline  waters.    See  Mineral  Waters. 

EXACERBATION  {exaccrbo,  I  aggravate).— 
Increase  in  the  severity  of  the  symptoms  of  a  disease. 

EXANTHEMA  or  EXANTHEM  (e'|,  out;  and 
di/ee'm,  I  blossom). —Synox.  :  Fr.  Exantheiiie  ; 
Ger.  Aitsscklag.  Tliis  term,  formerly  applied  to  any 
cutaneous  eruption,  is  now  restricted  to  the  charac- 
teristic eruption  of  those  specific  infectious  diseases 
which  present  this  phenomenon. 

EXANTHEM  ATA.— The  specific  fevers  attended 
by  characteristic  eruption  or  exanthem,  as  typhus 
and  typhoid  fevers,  small-pox,  varicella,  measles, 
rubella,  scarlet  fever.  The  term,  which  does  not  cor- 
respond to  any  natural  division  of  the  specific 
infectious  diseases,  appears  to  be  passing  out  of  use. 

EXCITANTS  [cxcilo,  I  excite).— Stimu- 
lants. 

EXCORIATION  {ex,  from  ;  and  eorium,  the 
skin) — The  superficial  destruction  of  a  portion  of 
the  skin  or  of  the  mucous  membrane. 

EXERCISE  {cxerceo,  I  drive  about). — In  medi- 
cine, this  word  is  used  in  its  more  general  and 
popular  sense  to  signify  active  use  of  the  muscles  of 
the  body,  or  of  the  parts  thus  called  into  play.  Ex- 
ercise may  thus  be  defined  as  the  ordered  movement 
of  one  or  more  muscles,  and  of  the  structures  upon 
which  those  muscles  act.  General  exercise  calls 
into  activity  the  majority  of  the  muscles  of  the 
trunk  and  limbs,  and  produces  a  notable  influence 
upon  all  the  chief  functions  of  the  body.  In  special 
muscular  exercise,  the  activity  is  limited  to  par- 
ticular muscles  or  groups  of  muscles.  Exercise  mav 
be  voluntary — when  it  is  undertaken  at  the  will 
of  the  subject,  as  in  the  normal  act  of  walking  ; 
or  involuntary,  as  in  the  action  of  the  muscular 
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fibres  of  the  heart,  of  the  bowels,  or  of  the  pupib 
It  may  be  ac/ive  —  when  it  occurs  in  direct  response 
to  the  normal  nervous  stimuUis,  however  evoked  ; 
or  passive,  as  when  it  results  from  the  application 
of  forces  extraneous  to  the  body  of  the  subject — 
as  in  various  forms  of  massage  and  '  movement- 
cure,'  and  from  the  appropriate  application  of 
some  forms  of  electrical  energy.  And  here  it 
may  be  pointed  out  that,  although  the  involuntary 
muscular  tissue  which  plays  so  important  a  part 
in  maintaining  the  essential  life-processes  of  the 
body  is  nof  within  the  direct  control  of  the  in- 
dividual's volition,  yet  there  is  probably  no 
involuntary  muscle  which  may  not  be  exercised, 
i.e.  provoked  to  functional  activity  more  or  less 
sustained,  by  means  of  stimuli  indirectly  furnished 
by  an  active  use  of  voluntary  muscles  suitably 
selected  and  adjusted. 

It  is  therefore  obvious,  even  from  tliese  Ijriel 
considerations,  that  muscular  exercise  stands  in 
many  important  relations  to  medicine.  It  is 
essential  to  the  preservation  of  health  {see  Personal 
Health)  ;  and  is  often  associated  with  the  causa- 
tion of  disease.  In  certain  disorders  and  cachexias 
it  is  an  effective— not  rarely  an  essential — means  of 
treatment  {see  Movement,  Therapeutical  Uses  of). 
Again,  exercise  is  often  abused  :  negatively,  by 
its  neglect  ;  and  positively,  by  being  practised 
in  excess  ;  and  such  abuse  in  either  direction  may 
entail  serious  and  far-reaching  consequences.  It  is 
with  this  aspect  of  the  subject  only,  the  Abuse 
of  Muscular  Exercise,  that  the  present  article  will 
deal. 

In  the  first  place  it  must  be  remembered  that, 
from  the  moment  of  birth,  muscular  exercise  duly 
proportioned  to  the  powers  of  the  individual — 
increasing  with  bodily  development  up  to  the  prime 
of  life,  and  thereafter  gradually  diminishing  in 
amount  and  in  severity  in  accordance  with  the  waning 
vitality  of  the  senescent  organism — and  duly  appor- 
tioned to  nutrition  and  to  appropriate  periods  of 
rest,  is  an  essential  of  sound  health.  In  the  healthy 
body  the  principal  physiological  results  of  properly 
regulated  exercise  may  be  summarised  as  follows  : — 
increase  in  the  frequency  and  volume  of  the 
■respirations,  with  greater  elimination  of  carbon 
dioxide  (produced  chiefly  by  oxidation  of  fats)  and 
increased  absorption  of  oxygen  :  increase  in  the 
force  and  frequency  of  the  hearfs  ac/ion  (hy  some 
twenty  beats  per  minute),  with  a  subsequent  fall  in 
the  pulse-rate,  on  the  discontinuance  of  exertion,  to 
aliout  ten  beats  below  the  normal  rate  of  rest. 
Arterial  blood-pressure  is  increased  during  exercise, 
and  for  a  short  time  after  its  cessation.  The 
excretion  of  water  by  the  skin  is  increased — even  to 
double  the  amount  excreted  by  the  kidneys,  and 
there  is  also  a  consideralile  elimination  of  chlorides 
and  of  fatty  acids  ;  hence  the  total  amount  of  water 
in  the  body,  and  especially  of  that  in  the  blood, 
is  diminished  by  active  exercise.  The  kidneys 
excrete  a  lessened  amount  of  water  and  of  chlorides  : 
the  nitrogenous  constituents  of  the  urine  are  slightly 
decreased  durnig  exercise,  again  rising  during  the 
succeeding  period  of  rest — the  net  result  being  a 
slight  increase  in  nitrogenous  excretion.  The  muscles 
undergo  an  increase  in  bulk  and  firmness  by  regular 
exercise,  representing  a  storage  of  nitrogenous 
tissue — owing  to  increased  appetite  (especially  for 
fat  and  meat,  as  well  as  for  water),  while  die;estion 
is  more  rapidly  and  efficiently  carried  on.  The 
total   weight  of  the    <rees  is  slightly  diminished. 


The  general  result  of  these  changes  is  an  improve- 
ment and  maintenance  of  nutrition. 

Abuse  of  Exercise.  —  From  the  sunnnary  given 
above  it  will  be  understood  that  deficient  exercise — 
implying  lessened  oxidation  and  a  more  feeble 
circulation — means  less  active  tissue-change  through-, 
out  the  body.  Fat  and  water  accumulate  in  the 
organism  to  excess  ;  appetite  becomes  impaired, 
digestion  becomes  less  efficient,  and  constipation, 
with  its  secondary  evils,  including  antemia,  tends 
to  become  chronic.  The  muscles  themselves  waste, 
growing  softer,  pale  and  flabby  ;  and,  as  the 
muscular  tissue  of  the  heart-wall  shares  in  these 
changes,  that  organ  becomes  more  liable  to  dilata- 
tion— and  even  to  rupture — under  the  strain  of 
exertion,  especially  if  this  be  suddenly  or  violently 
undertaken.  The  nutrition  of  the  lungs  becomes 
impaired,  thus  favouring  the  development  of  tuber- 
culosis ;  and  the  malnutrition  of  the  whole  body 
tends  to  increase,  or  at  least  to  be  maintained  at  a 
low  standard,  by  the  mutual  reinforcement  of  these 
degenerative  changes  in  its  tissues  acting  in  a 
vicious  circle. 

Excessive  Exercise  produces  results  of  which 
some  are  immediately  recognisable.  If  very  severe, 
or  if  persisted  in  despite  the  warnings  of  fatigue, 
other  effects  of  a  character  still  more  serious  are 
likely  to  be  entailed.  Locally,  excessive  exertion 
induces,  first,  exhaustion  of  the  muscle  ;  then 
diminished  irritability  ;  and  finally  leads  to  de- 
generation, so  that  an  over-used  muscle  becomes 
smaller  in  bulk  than  normal.  These  local  changes 
are  the  outcome  of  a  denial  to  the  tissue  of  those 
periods  of  rest  which  are  requisite  for  the  recruiting 
of  its  expended  energy  and  for  the  proportionate 
elimination  of  its  own  waste-products.  And  what 
is  true  of  the  individual  muscular  fibre  may  be 
broadly  predicated  of  the  whole  muscular  system, 
were  that  subjected  to  exertion  similarly  prolonged 
and  repeated  without  the  necessary  reliefs. 

Exercise  may  be  excessive  by  reason  of  its  severe 
character,  its  too  frequent  repetition  at  short 
intervals,  or  its  undue  prolongation  ;  but  such 
terms  are  really  only  relative.  There  is  no  absolute 
standard  by  which  to  judge  excess  in  exercise, 
because  there  is  no  fixed  limit  of  the  proper  amount 
of  exercise.  This  must  vary  in  each  case  with  the 
individual,  and  with  his  state  of  health  and  capacity 
for  exertion  at  the  time,  as  well  as  with  the  rate  at 
which  it  is  pursued — i.e.  the  time  within  which  it 
is  accomplished  :  while  its  effect  on  the  organism  i^ 
directly  influenced  by  the  external  conditions  under 
which  it  is  practised  -  thus  if  active  exercise  be 
undertaken  in  heavy  or  too  closely  fitting  garments, 
just  before  or  just  after  a  meal,  or  in  an  ill-ventilated 
room,  its  results  are  necessarily  harmful.  The  only 
safe  rule  for  general  application  is  that  which 
insists  on  the  abandonment  of  the  exercise  directly 
moderate  exertion  has  induced  a  definite  feeling 
of  fatigue,  or  signs  of  respiratory  embarrassment  — 
as  when  a  cyclist  begins  to  breathe  with  his  mouth 
open.  Again,  if  the  fatigue  following  a  day's 
exercise  be  entirely  removed  by  a  good  night's  rest, 
it  may  be  assumed  that  the  exertion  has  not  been 
excessive  ;  but  if  the  sleeper  awake  feeling  tired  or 
exhausted,  it  is  at  least  certain  that  he  has  trenched 
on  his  vital  capital  or  reserve  nutrition,  and  that 
his  physiological  expenditure  has  for  the  time  being 
exceeded  his  receipts.  If  the  warning  given  by 
fatigue  be  resisted,  sleeplessness  is  apt  to  be 
induced,  ami  this   fatigue-insonmia    is  increased 
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by  tea.  Alcoholic  beverages  should  be  eschewed 
during  exertion,  since  they  tend  to  lessen  the  excre- 
tion of  carbon  dioxide.  One  of  the  earliest  effects 
of  excessive  muscular  exertion  consists  in  laboured 
breathing,  with  occasional  sighing  respiration  :  per- 
severance beyond  this  point  may  produce  haemo- 
ptysis. If  too  frequently  repeated,  strenuous  exertion 
may  induce  cardiac  hypertrophy  and  dilatation, 
valvular  disease,  atheroma  of  the  vessels,  and — as 
the  heart-muscle  begins  to  degenerate — even  rupture 
of  that  organ.  After  exercise  continued  for  too 
long  a  time,  the  normal  slowing  of  the  heart's  action 
during  the  period  of  subsequent  rest  may  be  marked 
by  intermittence  or  replaced  by  irregularity  of  its 
action  (palpitation).  Exertion  which  is  excessive  in 
amount,  or  which  involves  muscular  effort  too 
frequent  and  concentrated  in  time,  is  indicated 
by  great  increase  in  the  pulse-rate  (120 — 140  per 
minute),  and  by  disturbance  of  the  cardiac  rhythm. 
The  practical  application  of  these  facts  has  a 
special  bearing  upon  two  important  epochs  in  life. 
For  the  child,  and  especially  for  the  adolescent  and 
the  young  adult,  it  is  a  matter  of  vital  gravity  that 
his  exercise — while  practised  regularly,  in  sufficient 
amount,  and  as  much  as  possible  in  the  open  air — 
should  be  fairly  apportioned  in  character  and  in 
duration  to  his  physical  capacity,  and  that  it  should 
be  guarded  by  sufficient  bodily  rest  and  by  adequate 
food.  Thus  in  schools  all  pupils  should  be  classed 
for  the  rougher  games,  according  to  their  several 
physical  conditions  and  capabilities — not  by  age  or 
size  or  weight  merely,  for  any  such  arbitrary 
standard  of  comparison  may,  if  taken  by  itself,  l)e 
quite  delusive.  The  effects  of  exertion  should  be 
closely  observed,  and  if  necessary  the  pupil's  physical 
classification  should  be  accordingly  modified.  Any 
indication  of  distress  or  of  circulatory  or  pulmonary 
embarrassment  must  be  noted,  and  should  forthwith 
ensure  an  appropriate  alteration  of  the  character 
and  amount  of  the  exercise  allowed.  Excessive 
competition  in  amusements  involving  either  pro- 
longed or  very  severe  exertion  should  be  rigorously 
discouraged  ;  this  applies  particularly  to  such  forms 
of  exercise  as  school-runs  and  paperchases — which 
are  free  from  objection  if  properly  practised  over 
moderate  distances,  gradually  increased  from  a 
short  minimum,  by  those  whom  previous  examina- 
tion has  shown  to  be  sound  in  wind  and  limb,  and 
whose  condition,  as  indicated  by  careful  and  re- 
peated inspection,  does  not  in  any  way  suffer  by  a  re- 
petition of  the  exercise  at  moderate  intervals.  The 
practice  of  long-distance  diving  falls  into  a  different 
category  ;  it  is  easily  and  insidiously  productive 
of  most  severe  strain  on  the  heart  and  lungs — the 
effects  of  .vhich  are  sometimes  developed  with 
startling  suddenness  ;  and  should  very  rarely  if  ever 
be  practised  by  the  growing  lad.  Rowing,  again, 
is  an  excellent  exercise  when  indulged  in  with 
reasonable  precautions  by  healthy  persons.  But  the 
exertion  involved  in  a  boat-race  is  severe — not 
on  account  of  the  total  amount  of  muscular  work 
accomplished,  which  is  relatively  small,  but  by 
reason  of  the  concentration  of  the  effort  within  as 
short  a  space  of  time  as  possible.  The  would-be 
oarsman  should  be  safeguarded  by  a  careful  pre- 
liminary examination.  The  discovery,  before  or 
during  practice  for  a  race,  of  a  dicrotic  pulse,  signs 
of  commencing  cardiac  dilatation  or  hypertrophy, 
or  the  detection  of  a  heaving  or  diffused  impulse, 
especially  if  accompanied  by  a  murmur  audible 
along  the  left  side   of  the  sternum,  or  of  any 


marked  abnormality  of  the  urine,  should  be  held  to 
interdict  all  racing  so  long  as  they  continue.  Active 
exercise  should  be  undertaken  only  in  suitable 
pervious  clothing,  ensuring  free  movement  of  the 
chest  and  limbs.  Thus,  in  military  drill,  for  ex- 
ample, it  is  essential  that  the  tunic  be  loose, 
especially  across  the  chest  and  around  the  neck, 
and  that  belts  and  accoutrements  be  so  arranged  as 
not  to  hamper  either  muscular  movements  or  the 
action  of  the  heart  and  lungs.  Exercise  should  be 
followed  whenever  possible  by  rapid  bathing  with 
vigorous  friction  of  the  skin.  The  immediate 
dangers  of  strenuous  or  prolonged  exercise  are 
much  increased  by  the  ingestion  of  insufficient 
W'ater. 

The  healthy  schoolboy  at  a  properly  conducted 
school  ought  always  to  be  practically  in  training 
for  such  exertion  as  his  ordinary  pastimes  call 
for.  But  the  individual  of  maturer  years,  especially 
if  he  have  been  addicted  to  athletic  exercises  during 
earlier  life,  is  beset  by  a  more  insidious  danger  in 
proportion  as  he  drifts  into  a  sedentary  mode  of 
living.  A  heart  which,  in  common  with  the  rest  of 
the  muscular  system,  has  been  moderately  hyper- 
trophied  (increased  in  bulk  and  power)  by  the 
practice  of  active  exercise,  suffers  in  direct  pro- 
portion to  that  hypertrophy  if  active  exercise  be  for 
some  time  discontinued.  If  such  an  individual 
be  suddenly  called  upon  for  severe  or  sustained 
effort,  the  results  are  apt  to  be  more  disastrous  than 
if  the  same  exertion  be  attempted  b}-  the  man 
of  originally  less  developed  physique.  Such  in- 
dividuals should  never  attempt  a  resumption  of 
their  former  athletic  efforts  until  a  course  of  training, 
preceded  and  supervised  by  skilled  medical  exami- 
nation, has  prepared  them  for  the  enterprise  by- 
restoring  them  to  adequate  'condition.'  And  every 
old  athlete  should  remember  that,  in  order  to 
safeguard  himself  from  the  development  of  cardiac 
degeneration,  it  is  more  important  for  him  than 
for  the  man  with  a  less  active  record  to  practise 
continually  some  form  of  regular,  active,  muscular 
exercise  in  the  open  air.  This,  of  course,  must 
be  appropriate  in  its  nature  to  his  age  and  powers  ; 
but,  above  all  things,  it  must  be  undertaken  regu- 
larly day  by  day,  and  not  by  spurts  alternating  with 
periods  of  muscular  inactivity.  Horse-exercise,  bi- 
cycling, walking,  and  golf  all  afford  suitalile  means 
of  securing  the  desired  result.  Finally,  it  may 
be  pointed  out  that  many  of  those  who  have  already 
begun  to  suff'er  from  substituting  a  too  sedentary 
life  for  one  of  active  exercise  are  apt  to  be  the 
subjects  of  commencing  dilatation  of  the  stomach. 
If  this  condition  be  overlooked  or  ignored,  treatment 
is  rarely  satisfactory.  It  is  important  that  such 
a  person  should  not  take  active  exercise  for  an  hour 
before  or  after  food  ;  and  that  immediately  after 
each  meal  he  should  lie  down  flat — not  recline — on 
a  firm  level  couch  for  not  less  than  thirty  minutes, 
so  as  to  favour  that  movement  of  the  contents  of  the 
stomach  which  is  so  necessary  to  proper  digestion 
by  avoiding  the  increased  sagging  of  the  greater 
curvature  of  the  organ  Which  gravity  tends  to 
aggravate  in  the  sitting  or  erect  posture. 

C.  E.  Shelly. 

EXFOLIATION  (,'.r,  from  ;  and  folium,  a 
leaf). — The  separation  of  a  portion  of  dead  bone 
or  cartilage  from  the  living  tissue,  in  the  form  of 
layers  {sec  Bone,  Diseases  of).  The  term  is  also 
applied  to  the  separation  of  a  false  membrane, 
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which  has  been  mislaken  for  the  whole  mucous 
lining  of  the  bladder  or  uterus.  Stc  Bladder, 
Diseases  of. 

EXHAUSTION  (ex,  from;  and  /laiirio,  I  draw 
out). 

Uefinition. — Exhaustion  consists  in  a  failure 
to  respond  to  stimulation.  Exhaitstion  of  muscle 
and  nerve  is  brought  about  by  excessive,  quickly 
repeated,  or  continuous  stimulation.  It  is  favoured 
by  cutting  off,  or  by  an  alteration  in  the  quality,  of 
the  blood-supply  ;  by  previous  insufficient  ex- 
ercise of  function  ;  by  exposure  to  extremes  of 
temperature  ;  by  an  insufficient  supply  of  oxygen  ; 
by  an  excessive  supply  of  carbonic  acid  ;  and  by 
exposure  to  certain  toxic  agents. 

Exhaustion  may  XiSi  general  or  local. 
I.  General  Exhaustion. — General  exhaustion 
is  bri>uglit  al>out  by  overwork,  whether  physical  or 
mental,  and  especially  by  unremitting  and  mono- 
tonous duties  which  keep  the  same  paths  of  action 
in  a  state  of  constant  activity.  It  is  not  often,  if 
ever,  that  general  exhaustion  is  produced  in  a 
healthy  man  by  vnere  physical  labour,  however 
great  ;  but  excessive  mental  labour,  especially  if  it 
be  monotonous,  is  certainly  capable  of  even  perma- 
nently damaging  the  nerve-centres.  When  in 
addition  to  hard  mental  work,  which  is  performed 
voluntarily,  some  constant  stimulus,  which  cannot 
be  arrested,  unceasingly  works  upon  the  brain,  ex- 
haustion quickly  results  ;  as  when,  for  example,  a 
man  who  is  harassed  by  trying  to  earn  sufficient  for 
his  family  meets  with  some  shock  to  his  nervous 
system  (such  as  a  railway  accident,  the  sudden 
death  of  a  dear  relative,  or  a  severe  pecuniary  loss), 
which  haunts  him  like  a  spectre  day  and  night, 
robs  him  of  his  rest,  and  deprives  him  of  his 
appetite.  General  exhaustion  is  favoured  by  all 
conditions  which  give  rise  to  anemia  or  faulty 
nutrition,  such  as  haemorrhage,  prolonged  pyrexia, 
inadequate  diet,  persistent  morbid  discharges,  or 
venereal  excess  ;  by  the  retention  in  the  tissues  of 
the  products  of  their  activity,  which  is  favoured  by 
working  in  a  foul  atmosphere,  or  by  derangement 
of  the  excretory  functions  ;  by  exposure  to  extremes 
of  temperature  ;  and  by  a  previous  condition  of 
excessive  slothfulness.  General  exhaustion  may  be 
induced  suddenly  by  physical  causes,  such  as  a  severe 
injury  (collapse  from  shock),  or  psychical  causes, 
such  as  fright. 

Symptoms. — The  symptoms  of  general  exhaus- 
tion are  :  I.  Loss  of  sleeping  power,  persistent 
dreaming,  talking  in  the  sleep,  and  somnambulism. 
The  patient  may  wake  in  the  morning  feeling 
totally  unrefreshed.  2.  Incapacit}'  for  work,  and 
inability  to  seriously  apply  the  mind  to  one  subject 
for  any  length  of  time.  3.  Headache,  and  a 
feeling  of  oppression  in  the  head.  4.  Languor 
and  general  lassitude.  5.  A  rapid  feeble  pulse. 
6.  An  anxious  expression  of  face  ;  and  a  contracted 
and  sluggish  pupil.  In  addition  to  these  we  may 
get  hypochondriasis  and  hysteria.  Moreover  the 
symptoms  of  more  serious  disease  largely  due  to  ex- 
haustion may  be  superadded.  Two  instances  have 
come  within  the  writer's  knowledge  of  transient 
hemiplegic  symptoms  having  been  induced  by  ex- 
cessive application  to  literary  work.  The  digestion 
is  often  deranged,  and  functional  disturbance  of  the 
heart  is  common.  Occasionally  the  urine  is  altered 
in  quality,  and  may  contain  alkaline  phosphates  or 
sugar.    More  rarely  it  manifests  excessive  acidity. 


2.  Local  Exhaustion. — Local  exhaustion  is 
the  result  ol  excessive  local  stimulation,  and  it  is 
particularly  liable  to  occur  as  a  prominent  symptom 
in  patients  who  are  suffering  from  general  exhaus- 
tion. The  failure  of  the  heart  so  common  among 
over-trained  athletes  [sec  Exercise)  ;  the  loss  of 
power  in  the  rectum  which  results  from  the 
excessive  use  of  purgatives  ;  the  failure  of  the 
uterus  in  cases  of  protracted  labour ;  and  the 
failure  of  the  voluntary  muscles  which  occurs  in 
those  professional  ailments  of  which  '  writer's 
cramp  '  is  the  type,  may  be  taken  as  examples  of 
local  exhaustion.    See  Occupation-Diseases. 

Treatment. — In  the  treatment  of  exhaustion 
the  main  indications  are  to  lighten  the  labour,  and 
obtain  rest.  In  cases  of  general  exhaustion  it  is 
often  advisable  to  administer  narcotics,  such  as 
opium,  chloral  hydrate,  sulphonal,  or  l)romide  of 
potassium  ;  and  it  will  be  generally  found  that, 
when  once  refreshing  sleep  has  been  estaldished, 
the  more  aggravated  symptoms  will  subside.  Fresh 
air  and  a  good  diet  are  most  necessary.  .Stimulants 
must  be  used  with  great  caution,  for  it  is  clearly 
not  desirable  to  goad  the  exhausted  organs  into 
further  action,  although  it  may  be  necessary  to 
employ  stimulants  to  give  temporary  power  while 
the  faculty  of  sleeping  is  being  re-established.  All 
causes  of  aniemia  must  l)e  removed.  When 
recovery  is  established,  tlie  patient  must  be 
encouraged  to  relieve  the  monotony  of  his  life  by 
some  pursuit  which  should  be,  as  it  were,  the 
complement  of  his  ordinary  occupation.  Thus  the 
headworker  should  endeavour  to  amuse  himself  in 
his  leisure  hours  liy  gentle  outdoor  exercise,  by 
music  or  painting,  or  by  practising  some  handicraft. 
See  Debility;  and  Fatigue. 

G.   V.  POORE. 

EXOMPHALOS  (e^,  out;  and  otJL<pa.\ii,  the 
navel). — A  term  applied  to  umbilical  hernia.  See 
Hernia. 

EXOPHTHALMIC  GOITRE  (e'l,  out ;  l,<pQaXy.o^, 
the  eye  ;  and  giiltnr,  the  throat).—  Synon.  :  (iraves's 
Disease  ;  Basedow's  Disease  ;  Fr.  Maladie  de 
Graves  ;  Goitre  exophthaliiiique  ;  Ger.  Glotzaugeii- 
kropf ;  Basedow' sche  Krankheit. 

Description. — Typically  this  disorder  is  mani- 
fest by  five  leading  symptoms  :  (i)  general  nervous 
instability,  (ii)  tachycardia  with  paroxysms  of  palpi- 
tation ;  (iii)  enlargement  of  the  thyroid  gland  ;  (iv) 
exophthalmos  ;  and  (v)  a  fine  muscular  tremor.  It 
is  the  practice  of  some  physicians  to  refer  to  this 
head  cases  of  tachycardia  without  goitre  or  exoph- 
thalmos ;  but  whatever  may  be  the  underlying 
pathology  of  such  incomplete  cases,  they  can  by  no 
legitimate  licence  of  language  lie  termed  either 
Graves's  Disease  or  Exophthalmic  Goitre. 

The  tiieufal  condition  of  the  victims  is  one  of 
nervous  expectancy,  in  which  fearfulness  has  settled 
down,  like  a  nightmare,  on  the  spirit.  A  state  of 
mental  incoherence,  happily  termed  '  chorea  of 
ideas,'  makes  it  very  difticult  to  obtain  from  them 
a  concise  and  consecutive  history  of  their  illness. 
Loss  of  flesh  is  often  a  marked  feature. 

Usually  the  patient's  chief  complaint  is  of  the 
paroxysms  of  palpitatiori,  which  are  excited  under 
the  slightest  emotional  influence  ;  between  the 
paroxysms  the  heart-beat  remains  rapid,  commonly 
ranging  from  100  to  120  beats  per  minute.  It  is 
remarkable  how  seldom,  in  the  absence  of  compli- 
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eating  endocarditis,  the  heart  yields  before  the  vio- 
lent strain  ;  indeed  in  most  cases  there  is  found 
clinically  no  perceptible  enlargement  of  the  heart. 

The  advent  of  the  goitre  is  probably  in  point  of 
time  invariably  subsequent  to  the  cardiac  disturb- 
ance, though  the  goitre  now  and  again  is  the  first 
symptom  to  attract  the  patient's  notice.  The  en- 
largement usually  involves  the  whole  of  the  thyroid 
gland,  but  in  rare  cases  may  be  confined  to  one  lateral 
lobe  or  even  to  the  isthmus  :  when  both  lateral  lobes 
are  affected,  the  right  lobe  is  commonly  larger  than 
the  left,  such  being  the  normal  relation.  At  first  the 
goitre  is  soft  from  vascular  congestion  and  subject 
to  variations  in  size,  but  later  when  true  hyperplasia 
has  occurred  it  is  firm,  and  its  size  constant.  Thrills 
and  murmurs  may  be  discerned  over  the  goitre,  par- 
ticularly in  the  neighbourhood  of  the  thyroidean 
arteries.  The  seeming  absence  of  a  goitre  in  some 
of  the  so-called  incomplete  cases  may  perhaps  be 
due  to  the  difficulty  of  detecting  the  minor  degrees 
of  enlargement.  The  microscopical  changes  in  the 
thyroid  gland  are  clear  and  characteristic.  In  the 
vesicles  the  lining  epithelium  has  changed  its  cuboid 
form  for  the  columnar  type  :  it  has  also  undergone 
such  rapid  proliferation  that  papillary  puckers  are 
thrown  out  into  the  vesicle  to  accommodate  its 
increased  dimension.  Some  of  the  vesicles  are 
packed  with  shed  epithelial  cells.  Within  the 
vesicles  the  secretion  is  diminished  in  amount,  and 
more  mucinoid  than  in  health.  Along  with  these 
changes  is  found  a  great  increase  of  newly  formed 
tubular  spaces  lined  by  a  single  layer  of  cuboid 
epithelium.  In  cases  of  long  standing  there  may 
be  a  marked  development  of  connective  tissue,  and 
its  encroachment  on  the  glandular  tissue  may  per- 
haps pave  the  way  for  the  occasional  passage  of 
exophthalmic  goitre  into  myxoedenia. 

The  protrusion  of  the  eyeballs  gives  to  the  face  a 
scared  and  terrified  expression  :  in  many  cases  a 
clear  band  of  sclerotic  is  visible  above  the  iris  due 
to  retraction  of  the  upper  lid  (Stellwag's  sign)  from 
spasm  of  Miiller's  muscle,  and  to  this  same  cause 
may  be  ascribed  the  occasional  absence  of  reflex 
blinking.  The  exophthalmos  is  often  markedly 
increased  during  the  paroxysms  of  palpitation  : 
indeed  actual  dislocation  from  the  orbit  has  occurred. 
The  closed  eyelids  may  not  meet  over  the  eyeballs, 
so  that  they  become  irritable  and  inflamed.  Not 
infrequently  the  upper  lid  follows  the  downward 
movement  of  the  eyeball  in  a  halting  lagging  way 
(von  Graefe's  sign)  instead  of  with  a  smooth 
simultaneous  movement.  Defective  convergence 
for  near  objects  is  sometimes  found,  the  attempt 
causing  a  sense  of  effort,  but  no  diplopia.  The  two 
eyeballs  a-e  \isually  equally  prominent,  but  in  very 
rare  cases  unilateral  exophthalmos  is  present :  in  this 
case  the  enlargement  of  the  thyroid  is  usually  more 
marked  on  the  side  of  greater  proptosis,  but  a 
crossed  relation  has  also  been  described.  At 
autopsy  the  amount  of  post-orbital  fat  has  been 
found  greatly  increased  :  this  would  seem  to  be  a 
result  rather  than  a  cause  of  the  forward  movement 
of  the  eyeballs,  which  may  reasonably  be  referred 
to  dilatation  of  the  retro-bulbar  vessels  and  retraction 
of  the  upper  eyelid.  The  normal  condition  of  the 
pupil  is  worthy  of  note  in  a  condition  in  which  the 
cervical  sympathetic  is  at  least  under  suspicion. 

The  trembling  is  generalised  and  is  a  jiiie  rhyth- 
mical tremor  that  can  be  nearly  alwaysdemonstrated, 
but  most  markedly  during  the  periods  of  greatest 
heart-hurry ;    the  handwriting   may   become  so 


unsteady  that  the  patient  may  be  unable  even  to 
sign  her  own  name.  Akin  to  the  tremor  is  a  feeling 
of  giving  way  at  the  knees,  of  which  patients  often 
complain.  Like  the  cardinal  symptoms,  the  subsidiary 
symptoms  all  tell  a  tale  of  disturbed  innervation. 
Sudden  flushings  are  a  common  trouble,  and  par- 
oxysms of  profuse  perspiration,  that  serve  to  lower 
the  electrical  resistance  of  the  skin :  this  same 
vaso-motor  derangement  in  the  intestine  is  evidenced 
by  intractable  paroxysms  of  diarrhoea.  Albuminuria 
is  occasional,  and  its  fugitive  character  would  sug- 
gest a  vaso-motor  origin  ;  glycosuria  too  is  not  un- 
common, but  some  doubt  has  been  cast  on  the 
identity  of  the  reducing  suVjstance  with  sugar.  To 
this  same  category  may  be  referred  the  oedema  that 
occurs  in  patches  chiefly  about  the  eyelids  and  face, 
but  sometimes  also  over  more  extensive  areas  of 
the  trunk  and  limbs.  Sometimes  the  skin  is  the 
seat  of  a  yellowish  pigmentation,  generalised  or  in 
patches.  Unquestionably  in  some  cases  the  pigment 
has  been  of  arsenical  origin. 

Pathology. — There  can  be  little  doubt  that  the 
starting-point  must  be  sought  in  the  central  nervous 
system.  All  observers  are  agreed  upon  the  natural 
instability  of  the  nervous  system  in  the  subjects  of 
exophthalmic  goitre.  Its  greater  incidence  is  upon 
the  female  sex — the  sex  of  more  delicate  emotional 
susceptibility — in  the  proportion  of  some  lo  to  I. 
Moreover  its  common  age  of  occurrence  is  adoles- 
cence, or  early  adult  life,  at  the  period  of  highest 
sexual  activity,  though  exceptionally  cases  are  ob- 
served in  childhood  and  in  advanced  age.  Family 
predisposition  is  occasional,  but  one  may  almost  in- 
variably elicit  a  history  of  well-marked  nervousness, 
of  some  specialised  neurosis  such  as  asthma,  or  even 
of  actual  insanity  in  the  parents  ;  very  commonly 
too  the  condition  is  linked  to  other  nervous  dis- 
orders such  as  chorea,  epilepsy,  hysteria,  diabetes, 
and  acromegaly.  Lastly,  the  train  of  symptoms  is 
almost  invariably  set  in  motion  by  sudden  emotion 
or  by  prolonged  worry.  This  direct  dependence  of 
the  symptoms  on  emotional  causes  is  an  important 
argument  against  any  theory  that  would  assign  the 
svmptoms  to  a  primary  disease  of  the  thyroid  gland. 
Moreover  the  cardiac  and  arterial  conditions  of  a 
th\roid-toxremia,  experimentally  induced,  are  the 
absolute  antithesis  of  the  cardiac  and  arterial  condi- 
tions of  exophthalmic  goitre.  The  symptoms  of  the 
disorder  are  all  found  in  embryo  in  the  expression  of 
the  primal  emotion  of  terror.  In  this  connection  the 
heart-hurry,  the  tremor,  the  starting  of  the  eyeballs 
are  so  familiar  as  hardly  to  need  mention,  but  the  re- 
semblance in  detail  is  pointed  by  the  concurrence  of 
manifold  subsidiary  symptoms,  such  as  perspirations, 
vomiting,  and  diarrhoea.  Cessa/ite  eausd,  ccssat  et 
effecttis  :  in  exophthalmic  goitre  the  cause  persists,  so 
too  does  the  effect :  the  idea  of  terror  is  imperative 
and  persistent,  so  too  is  its  expression.  At  first  sight 
the  enlargement  of  the  thyroid  seems  to  fall  outside 
the  similitude,  for  there  is  but  little  evidence  of  an 
even  transitory  enlargement  of  the  thyroid  under 
the  influence  of  emotion.  Vet  the  same  .sympathetic 
disturbance  that  lashes  the  heart  into  turbulent 
overaction,  and  dilates  the  retro-bulbar  arteries, 
may  likewise  dilate  the  thyroidean  arteries,  and 
promote  a  vascular  congestion  that  is  the  first  step 
towards  a  true  hyperplasia  of  the  gland.  It  has 
been  suggested  that  this  hypertrophy  is  an  effort  of 
nature  to  minister  to  the  diseased  nervous  system  ; 
for  thyroidectomy  and  myxoedema  have  proved  that 
the  thyroid  gland  has  some  important  influence  on 
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the  nutrition  ol'  the  nervous  system.  If  it  be  so, 
the  eftort  at  compensation  is  futile,  for  in  spite  of 
the  histological  evidence  of  heightened  secretory 
purpose,  and  of  great  increase  of  secretory  surface, 
there  is  a  marked  decrease  of  secreted  substance. 
Histology  thus  declares  emphatically  against  the 
theory  of  an  initial  thyroid-toxasmia  :  so  too  thera- 
peutics, for  in  no  single  case  has  the  introduction  of 
thyroid-secretion  into  the  system  produced  the 
typical  mental  symptoms  ;  and  we  know  that  so 
given,  it  can  and  does  replace  the  internal  secretion 
of  the  gland  in  a  state  of  vital  activity,  for  the  very 
reason  that  by  such  adventitious  supply  we  are  able 
to  counteract  the  my.xoedematous  condition,  which 
is  due  to  an  atrophy  of  the  thyroid  gland.  At  most 
the  thyroid-hyperplasia  ma}'  be  responsible  for  some 
of  the  many  subsidiary  symptoms  of  the  disease 
which  we  have  already  briefly  mentioned. 

Course.  —  While  some  cases  are  acute  and  run 
on  rapidly  to  a  fatal  issue,  the  general  tendency  of 
the  disease  is  to  a  chronic  course.  Some  do  un- 
doubtedly recover,  particularly  in  the  class  that 
commands  the  comforts  of  living  ;  pregnancy  now 
and  then  appears  to  exercise  a  favouralile  influence. 
Others  run  a  steady  downhill  course,  and  death 
ensues  from  paroxysmal  diarrhoea,  from  heart- 
failure,  or  from  insanity.  Occasionally  a  case  ends 
in  myxcedema.  The  size  of  the  goitre  and  the 
prominence  of  the  eyeballs  are  no  criterion  of  the 
severity  of  the  case,  nor  is  the  degree  of  cardiac 
disturbance,  except  in  so  far  as  it  hastens  cardiac 
failure.  Cases  in  which  mental  derangement  is 
extreme  generally  have  an  early  and  fatal  termina- 
tion (sec  Insanity  in  Si'kcial  Diseases).  Rapid 
and  progressive  loss  of  weight  and  intractable  anajmia 
are  always  signs  of  evil  omen.  In  patients  who 
recover  completely  or  in  whom  the  disease  lapses 
into  quiescence,  the  first  sign  of  improvement  is 
commonly  a  sustained  diminution  of  the  pulse- 
rate. 

Treatment. — At  present  we  have  no  remedy 
either  in  medicine  or  surgery  by  which  to  strike  at 
the  root  of  the  morbid  state.  Those  measures 
attain  most  success  that  promote  tranquillity  of  mind 
and  rest  of  body  :  change  of  scene,  change  of  air, 
change  of  the  daily  habits  of  life  have  a  foremost 
place  in  treatment.  Much  of  the  temporary  benefit 
that  is  often  derived  from  a  stay  in  hospital  is  due 
to  the  complete  bodily  rest,  the  freedom  of  mind 
from  the  anxieties  of  everyday  life,  and  the 
regular  mode  of  living.  Of  drugs,  those  alone  that 
minister  to  the  general  well-being,  such  as  iron, 
arsenic,  and  strychnine,  have  stood  the  test  of  time  : 
to  this  group  also  belongs  supra-renal  substance. 
Belladonna  and  thyroid-extract,  lioth  introduced 
on  behalf  of  a  faulty  conception  of  the  nature  of  the 
disease,  even  yet  find  devotees.  Thymus-extract 
has  been  tried  and  found  wanting,  and  its  use  has 
not  served  to  strengthen  the  belief  that  the  enlarge- 
ment of  the  thymus,  so  often  found  J>asi  mortem  in 
cases  of  exophthalmic  goitre,  is  of  the  nature  of  a 
compensatory  hypertrophy.  Galvanism  has  its  sup- 
porters on  the  Continent,  but  in  this  country  has 
fallen  into  disrepute.  Partial  thyroidectomy  has 
failed  to  justify  its  trial,  and  in  more  than  one 
case  the  patient  has  died  under  the  anesthetic. 
More  recently,  complete  excision  of  the  whole 
cervical  sympathetic  has  been  undertaken  on  both 
sides  of  the  neck  :  this  in  some  cases  is  said  to  have 
resulted  in  recession  of  the  eyeballs  and  shrinking 
■of  the  thyroid  gland,  but  has  no  influence  on  the 


heart  and  the  gent ;  .'.I  nervous  state.  Surgery  may 
scotch  the  disease,  but  can  never  kill  it. 

With  this  background  of  deep-seated  nervous 
disorder,  it  is  matter  of  small  surprise  that  individual 
symptoms  tend  to  be  stubborn  and  even  intractable. 
An  ice-bag  to  the  prx-cordium  will  sometimes  soothe 
the  tumult  of  the  heart  ;  a  cold  compress  to  the 
goitre  will  sometimes  soothe  the  sense  of  suffocation. 
Diarrhcea  will  usually  defy  the  most  approved  com- 
binations of  sedatives  and  astringents,  and, though  for 
the  most  part  ceasing  spontaneously  and  abruptly,  is 
perhaps  the  most  common  cause  of  death. 

Raymond  Crawford. 

EXOSTOSIS  (f^,  out  of;  and  oartov,  a  bone). 

A  bony  outgrowth  from  any  part  of  the  skeleton  

See  Bone,  Diseases  of. 

EXPECTANT  ATTENTION.— An  important 
mental  state.    See  Mesmerism. 

EXPECTORANTS  {ex,  out  of;  and  peetus,  the 
chest).— Synon.  :  Fr.  Expectorants;  Ger.  Atis- 
wiirfsbef order  iide  Mil  I  el. 

Definition.— Medicines  which  facilitate  the 
removal  of  secretions  from  the  air-passages. 

Enumeration. — The  leading  expectorants  are  : 
(A)  Ipecacuanha,  Antimony,  Apomorphine,  and 
Iodide  of  Potassium  ;  Chlorides  of  Potassium, 
Sodium,  and  Ammonium  ;  and  Inhalation  of 
SteaiTi.  (B)  Squill,  Senega,  Benzoin,  Benzoic 
Acid,  Benzoate  of  Ammonium  ;  Myrrh,  Storax, 
Balsam  of  Tolu,  Balsam  of  I'eru,  Annnoniacum, 
Galbanum,  Asafetida,  Anise,  Fennel  ;  Larch  Bark, 
Tar,  Terebene,  Copaiba  ;  Vapour  of  Chlorine, 
Iodine,  Ammonia,  Creosote,  and  Carbolic  Acid. 
(C)  Ammonia,  Carbonate  of  Ammonium,  Strych- 
nine, Nux  Vomica,  and  Belladonna. 

Action. — The  mode  of  action  of  expectorants  is 
not  well  understood,  and  any  explanation  of  it  in 
the  present  state  of  our  knowledge  can  only  be  re- 
garded as  provisional.  Expectorants  may  l)e  divided 
into  two  classes:  (l)  Those  which  modify  the 
nature  of  the  secretions  from  the  respiratory 
passages  ;  and  (2)  those  which  modify  the  respi- 
ratory movements  liy  which  the  secretions  are  ex- 
pelled. In  considering  the  mode  of  action  of  the 
first  class  it  must  be  remembered  that  the  secretions 
from  the  respiratory  passages  depend,  like  many 
other  secretions,  on  two  factors,  the  direct  influence 
of  the  nerves  upon  the  secreting  structures,  and  the 
amount  of  blood  supplied  to  them.  Each  of  these 
two  factors  may  be  influenced  to  a  different  extent 
by  various  drugs.  As  has  already  I-ieen  said,  the 
exact  action  of  each  cannot  be  determined  at 
present,  but  the  first  class  of  expectorants  may  be 
subdivided  into  two  divisions  v/hich  are  distinguished 
in  the  foregoing  enumeration  as  A  and  B.  The 
division  A  rather  diminish  than  increase  the  activity 
of  the  circulation,  and  are  therefore  called  sedative 
expectorants.  The  division  B  somewhat  increase 
the  circulation,  and  are  called  stimulating  expec- 
torants. Those  comprised  under  C  stimulate  the 
respiratory  centre  in  the  medulla  oblongata,  and 
increase  the  respiratory  movements. 

Uses. — Sedative  expectorants  (class  A)  are  useful 
when  there  is  congestion  of  the  respiratory 
passages,  with  very  scanty,  tough  expectoration,  as 
in  commencing  bronchitis.  In  such  circumstances, 
when  dry  rhcMichi  are  heard  abundantly,  with  few 
or  no  moist  rales,  the  patient  often  coughs  until 
quite  exhausted,  bringing  up  scarcely  anything. 
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The  administiation  &f  sedative  t  vpectorants  renders 
the  secretion  from  the  respiratory  passages  more 
fluid,  abundant,  and  easy  to  expectorate.  When 
these  expectorants  do  not  succeed  in  ordinary 
doses,  their  action  may  be  much  assisted  by  the 
administration  of  a  purgative,  or,  still  better,  by 
giving  either  ipecacuanha  or  tartar  emetic  in  such  a 
large  dose  as  to  produce  sickness  and  vomiting. 
When  the  distress  of  the  patient  is  great,  the 
abstraction  of  a  small  quantity  of  blood  by  cupping 
or  by  venesection  may  give  great  relief.  The 
inhalation  of  steam  alone  is  also  beneficial,  and  the 
air  of  the  patient's  chamber  should  be  kept  warm 
and  moist. 

Stiiitiilating  expectorants  (class  B)  do  more  harm 
than  good  administered  in  the  conditions  just 

described,  but  are  beneficial  when  the  acute  sym- 
ptoms have  passed  off.  When  this  is  the  case,  but 
the  expectoration  is  tough  and  somewhat  scanty, 
squill  is  a  useful  expectorant  ;  but  when  the  expec- 
toration is  abundant,  benzoin,  balsams,  or  ammonia- 
cum  would  be  preferable.  In  chronic  bronchitis, 
inhalations  of  ammonia,  chlorine,  iodine,  creosote, 
carbolic  acid,  eucalyptus,  or  pine-oil  are  useful. 
When  the  expectoration  is  foetid,  chlorine,  iodine, 
and  carbolic  acid  inhalations  are  best. 

The  expectorants  whicli  act  on  the  respiratory 
movements  (class  C)  are  useful  in  cases  of  debility, 
as  they  stimulate  the  respiratory  nervous  centre  in 
the  medulla  oblongata,  as  well  as  assist  the  failing 
circulation.  They  may  be  advantageously  com- 
bined with  stimulating  expectorants,-  such  as  squill 
or  benzoin,  according  to  the  nature  of  the  secretion. 

T.  Lauder  Brunton. 

EXPECTORATION  (ex,  out  of;  and  pectus, 
the  chest). 

Definition. — This  word  specifies  either  the  act 
of  expelling  anything  from  the  chest,  or  the  matter 
so  expelled,  which  is  also  called  sputum  or  phlegm. 
See  Cough  ;  and  Sputum,  Examination  of. 

EXPLORATORY  OPERATIONS.-^^^  Peri- 

CARDiuM,  Peritoneum,  Pleura,  Skull,  Ex- 
ploration and  Surgery  of  ;  and  Lumbar  Puncture. 

EXPOSURE,  Effects  o^.^See  Chill  ;  Infec- 
tion ;  Fatigue  ;  and  Resuscitation. 

EXSANGUINE  [ex,  without;  and  sanguis, 
blood).     Deprived  of  blood — bloodless. 

EXTENSOR  RESPONSE.— Babinski's 
Sign. 

EXTRA-UTERINE  FCETATION.— &y-  Prec- 
NANCY,  Diseases  and  Disorders  of 

EXTRAVASATION  {extra,  without  ;  and  vasa, 
vessels). — Synon.:  Fr.  Extravasatio7r ;  G&x.Extra- 
vasat. 

Definition.  —  Extravasation  is  the  escape  of  any 
of  the  fluids  of  the  body,  normal  or  abnormal,  from 
the  vessel,  cavity,  or  canal  that  naturally  contains 
it,  into  the  surrounding  tissues.  The  result  of  the 
effusion  is  also  called  an  extravasation. 

Extravasation,  being  the  effect  of  rupture  or  per- 
foration of  the  walls  of  a  hollow  organ,  may  be  due 
to  injury,  or  weakness  of  the  parietal  structures,  to 
morbid  conditions  of  the  blood,  or  to  increase  of 
internal  pressure. 

The  fluids  most  frequently  found  extravasated  are 
blood,  urine,  bile,  the  contents  of  the  alimentary 


canal,  and  certain  constituents  of  morbid  growths  and 
fluid  collections.  The  present  observations  will 
have  reference  only  to  extravasation  of  blood  ;  other 
kinds  of  extravasation  being  described  under  the 
heads  of  the  several  organs  involved. 

Extravasation  of  Blood. — This  may  be  pro- 
duced by  direct  violence  ;  b}'  pressure  of  contained 
blood  upon  a  diseased  vessel-wall ;  or  in  certain 
morbid  states  of  the  blood  (purpura,  hsemophilia, 
&c. )  owing  to  some  unexplained  conditions  :  possibly 
fatty  degeneration  of  the  capillaries  here  occurs  and 
leads  to  their  rupture. 

When  the  eft'usion  takes  place  into  one  of  the 
serous  sacs,  it  forms  a  collection  of  blood,  variously 
named  hcemothorax,  hamatocele,  &c.  If  the  sub- 
cutaneous, submucous,  or  other  connective  tissue,  or 
the  substance  of  an  organ,  be  invaded,  the  effused 
blood  finds  its  way  between  the  elements,  separating 
and  compressing  them  ;  and  there  are  formed  what 
are  described  simply  as  extravasations  of  blood,  or 
more  definitely,  according  to  their  extent,  parenchy- 
matous or  interstitial  hcemorrhages  or  apoplexies, 
siiffusions,  ecchymoses,  petechia,  or  vi bices.  The 
extravasated  blood  generally  coagulates.  After  a 
time  the  blood-corpuscles  break  down,  owing  to 
degeneration  of  their  stroma,  and  haemoglobin  is 
liberated.  This  becomes  dissolved  in  the  surround- 
ing fluid  and  undergoes  certain  changes  whereby  it 
is  broken  up  into  hrematoidin — an  iron-free  body — 
and  other  substances,  including  hremosiderin  and 
hydrated  peroxide  of  n'on.  In  small  extravasations 
the  pigment  is  rapidly  absorbed  by  the  lymphatics, 
part  being  subsequently  excreted  in  the  urine,  and 
part  deposited  in  adjacent  lymphatic  glands.  In 
larger  effusions  the  clot  acts  as  an  irritant,  and  a 
certain  amount  of  fibrous  tissue  is  formed  round  it. 
Thus  there  may  result  a  cystic  cavity  containing 
either  reddish-brown  or  colourless  fluid,  according 
to  the  extent  to  which  the  pigment  has  been  ab- 
sorbed. This  condition  is  commonl)'  met  with  in 
cases  of  cerebral  haemorrhage.  In  other  cases  con- 
nective-tissue cells  penetrate  into  the  clot,  which  is 
gradually  absorl:>ed  and  replaced  by  fibrous  tissue. 
Crystals  or  amorphous  masses  of  hgematoidin  are 
frequently  found  in  such  scar-tissue  and  in  old  cj'Sts, 
thus  marking  the  nature  of  the  process  which  has 
occurred.  The  gradual  absorption  of  the  blood- 
pigments  gives  rise  to  the  familiar  series  of  colour- 
changes  seen  after  bruising  of  superficial  parts.  The 
seat  of  effusion  first  appears  of  the  colour  of  blood 
or  its  derivatives  ;  but  if  much  below  the  surface, 
the  extravasation  may  not  be  visible  for  some  days, 
after  which  time  it  appears  of  a  bluish,  greenish, 
or  yellowish  hue.  A  httmatoma  or  collection  of 
effused  blood  may  become  infected  by  pyogenic 
organisms  and  suppurate,  giving  rise  to  a  collection 
of  pus  mixed  with  remains  of  blood-clot. 

The  svmptoiiis  of  extravasation  of  blood  are  so 
various  that  they  cannot  be  stated  in  general  terms. 
If  extensive  and  affecting  vital  parts,  the  effusion 
may  be  attended  with  shock,  syncope,  or  death. 
Local  pain  is  not  common  unless  the  extravasation 
be  very  large.  The  pressure  of  the  effused  blood 
upon  the  vessels,  nerves,  and  muscles  of  the  part — 
in  a  limb,  for  example — may  produce  paral3'sis, 
disturbance  of  sensibility,  oedema,  fall  of  tempera- 
ture, and  even  gangrene.  As  a  rule,  however, 
extravasations  of  blood  are  limited  in  size,  give  rise 
of  themselves  to  no  serious  symptoms,  and  readily 
disappear  by  absorption. 

J.  Mitchell  Bruce. 
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EXTROVERSION  (cx/ra,  outwards  ;  and  verto, 
I  turn). — The  eversion  or  turning  inside  out  of  a 
part,  as  the  eyelids  or  bladder.  In  the  bladder, 
extroversion  is  associated  with  that  condition,  usually 
congenital,  in  which  the  anterior  wall  of  this  organ 
and  of  the  abdomen  is  deficient,  and  its  posterior 
wall  projects  through  the  opening  thus  formed. 

EXUDATION  (exndo,  I  sweat).-  The  process  by 
which  certain  of  the  elements  of  the  blood  pass 
through  the  walls  of  the  blood-vessels  into  the  sur- 
rounding tissues  and  cavities,  as  in  inflammation. 
The  term  is  also  used  to  indicate  the  products  of 
this  process.       Inflammation.  .  ,^ 

EYE,  and  its  Appendages,  Diseases  of. 
.Synon.  :  Fr.  Maladies  dcs  Yeux  ;  Ger.  Aiigcii- 
krankheiten. 

The  diseases  of  the  eye  will  be  considered  in  the 
following  order  : 

I.  Diseases  of  the  Conjunctiva,  p.  501 

II.  Diseases  of  the  Cornea,  p.  503 

III.  Diseases  of  the  Sclerotic,  p.  506 

IV.  Diseases  of  the  Iris,  p.  507 

V.  Diseases  of  the  Crystalline  Lens,  p.  509 

VI.  Glaucoma,  p.  509 

\'II.  Diseases  of  Optic  Nerve  and  Retina,  p.  511 
\'III.  Diseases  of  the  Choroid,  p.  516 

IX.  Diseases  of  the  Vitreous  Body,  p.  517 

X.  Diseases  of  the  Eyelids,  p.  517 

Sec  also  Vision,  Disorders  of;  Ophthalmo- 
scope ;  Ophthalmoscope  in  Medicine  ;  and 
Pain  in  Visceral  Disease. 

I.  Diseases  of  the  Conjunctiva. 

I.  Injlaiiiination.  —  Synon.  :  Conjunctivitis. 
The  conjunctiva  is  exceedingly  liable  to  inflamma- 
tion, and  its  inflammations  are  commonly  arranged 
in  groups,  which  are  sufliciently  distinct  in  their 
typical  examples,  but  are  not  separated  by  any 
definite  boundary  lines. 

In  their  earlier  stages  inflammations  of  the  con- 
junctiva possess  many  characters  in  common.  They 
are  attended  by  the  four  signs  of  inflammation — 
heat,  redness,  swelling,  and  pain  ;  although  the  heat 
and  the  swelling  are  usually  kept  within  limits  by 
the  discharge,  which  is  often  free,  sometimes  profuse, 
at  first  mucous,  afterwards  muco-purulent  or  truly 
purulent  in  character.  If,  however,  the  exudation 
be  of  a  firmer  consistence  than  usual,  it  not  only 
produces  a  superficial  discharge,  but  distends  the 
meshes  of  the  submucous  tissue,  elevates  the  conjunc- 
tiva from  the  sclerotic,  and  causes  it  to  overlap  the 
corneal  margin  as  a  swollen  ridge  :  a  condition 
l<no  wn  as  cheinosis.  The  redness  depends,  of  course, 
on  the  degree  of  the  congestion,  which  may  or  may 
not  be  sufficient  to  obliterate  the  intervascular 
meshes,  and  to  produce  a  uniform  colour  ;  and  the 
pain  is  not  severe,  except  in  cases  of  very  dense  sub- 
conjunctival swelling.  From  other  forms  of  inflam- 
mation that  of  the  conjunctiva  is  distinguished  by 
certain  negative  characters.  Except  as  a  result  of 
secondary  changes,  or  as  a  mechanical  effect  of  the 
presence  of  a  film  of  turbid  secretion,  the  trans- 
parency of  the  cornea  is  not  affected,  and  the  acute- 
ness  of  vision  is  not  impaired.  The  congestion  is 
limited  to  the  conjunctiva,  and  the  distended  vessels 
can  be  emptied  for  a  moment  by  pressure  through 
the  lower  lid,  so  as  to  reveal  a  glimpse  of  the  white 
sclerotic  underneath. 

In  mild  cases  conjunctivitis  is  an  unimportant 
aflcction,  but  in  its  more  severe  varieties  it  is  attended 


by  two  sources  of  danger.  During  its  acute  stage 
it  may  produce  partial  or  complete  necrosis  of  the 
cornea,  leading  to  great  impairment  of  sight  or  to 
blindness  ;  and  in  some  chronic  forms  it  often  occa- 
sions great  hypertrophy  of  the  papillje  of  the  portion 
of  the  membrane  wliich  lines  the  lids.  These 
papillre  may  even  become  converted  into  shaggy  or 
warty  excrescences,  which  irritate  the  corneal  surface, 
and  cause  the  development  of  vessels  beneath  its 
epithelium.  In  time  the  papillae  dwindle,  and  the 
tissue  round  about  them  contracts,  thus  rendering 
the  tarsal  cartilage  (especially  that  of  the  upper  lids) 
incurved,  and  bringing  the  cilia  to  rest  upon  the 
surface  of  the  eyeball.  Great  distress  and  perma- 
nent impairment  of  vision  may  be  thus  occasioned  ; 
and  the  contraction  may  be  so  slow  as  to  deprive  it 
of  any  manifest  connection  with  the  inflammation  in 
which  it  had  its  origin. 

The  bacteriology  of  conjunctivitis  has  attracted 
much  attention  of  recent  years,  and  many  attempts 
have  been  made  to  connect  particular  forms  of  the 
aflection  with  particular  microbes,  but,  except  in 
the  infantile  variety,  these  attempts  have  to  a  large 
extent  been  defeated  by  the  abundant  bacterial 
growth  invariably  found  in  the  secretions,  and  by 
the  large  number  of  species  which  are  therein  re- 
presented. On  the  whole  it  cannot  be  said  that  this 
department  of  inquiry  has  yet  been  sufficiently  de- 
veloped to  afi'ord  any  important  aid  in  either  the 
diagnosis  or  the  treatment  of  the  affections  con- 
cerned ;  or  even  to  constitute  an  assured  basis  for 
their  better  classification  ;  and  it  is  still  permissible 
to  say  that  the  chief  varieties  of  conjunctivitis  are  : 
{a)  infantile  ;  (/;)  simple  or  catarrhal  ;  (r)  con- 
tagious ;  and  [d)  diphtheritic. 

{a)  Infantile  Conjunctivitis.  —  SynON.  :  Oph- 
thalmia neonatorum. 

Etiology  and  Symptoms.— Infantile  conjunc- 
tivitis is  due  in  most  cases  to  direct  inoculation, 
during  birth,  with  vaginal  secretion  containing  the 
gonococcus.  It  commences  on  or  about  the  third 
day,  and  passes  rapidly  into  the  purulent  form.  It 
is  attended  by  considerable  puffy  swelling  of  the  lids, 
and  by  profuse  thick  discharge,  which  soon  dries 
upon  the  tarsal  margins,  and  often  causes  them  to 
cohere.  If  neglected  or  improperly  treated,  the 
disease  often  leads  to  sloughing  of  the  cornea  ;  but 
it  may  always  be  cured  if  it  is  seen  while  the  cornea 
is  still  bright. 

Treatment. — -The  treatment  required  is  to  wash 
away  the  discharge  carefully  and  frequently  ;  to 
apply  an  astringent  lotion  (the  best  is  a  solution  of 
two  grains  of  nitrate  of  silver  to  an  ounce  of  distilled 
water)  to  the  conjunctival  surface  every  four  hours, 
or  less  frequently  when  improvement  is  established  ; 
and  to  anoint  the  edges  of  the  lids  with  simple 
ointment  to  prevent  their  agglutination.  In  cases 
of  inherited  syphilis  mercurial  inunction  should  be 
prescribed.  If  the  infant  be  brought  up  by  hand, 
its  food  must  be  carefully  regulated  ;  and  if  it  be  very 
feeble,  it  may  take  a  little  cod-liver  oil,  comljined 
in  an  emulsion  with  two-minim  doses  of  the  liquid 
extract  of  cinchona.  Where  the  mother's  milk  fails, 
it  is  often  desirable  to  obtain  a  wet-nurse  ;  but  the 
local  treatment  is  that  which  is  chiefly  important, 
and  upon  which,  in  most  cases,  entire  reliance  may 
be  placed. 

Proceeding,  as  it  does,  from  a  definite  and  well- 
understood  source  of  infection,  the  prevention  of 
ophthalmia  neonatorum  is  even  more  important  than 
its  cure,  and  fortunately  admits  of  easy  and  com- 
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plete  accomplishment ;  insomuch  that  the  occurrence 
of  the  disease  may  now  be  mainly  attributed  to  neglect 
of  proper  precautions.  These  were  first  definitely 
formulated  by  Professor  Crede  of  Leipzig,  who 
directed  that,  as  soon  as  the  head  of  the  infant  had 
passed  the  vulva,  the  face  should  he  wiped  clean, 
the  eyelids  separated,  and  a  drop  of  solution  of  silver 
nitrate,  of  the  strength  of  two  per  cent.,  allowed  to 
fall  from  a  glass  rod  upon  the  surface  of  the  eyeball. 
The  occasional  slight  reaction  may  be  treated  by 
cocaine  and  cold  compresses  ;  and  a  much  weaker 
solution,  say  of  two  grains  to  the  ounce,  would 
probably  be  equally  efficacious.  Where  properly 
applied,  as  in  some  lying-in  institutions,  Crede's 
method  is  said  to  have  reduced  the  proportion  of 
cases  to  births  from  19  to  0'2  per  cent.,  and  to  have 
so  much  diminished  the  severity  of  the  few  occurring 
cases  as  to  remove  all  danger  of  destruction  of  the 
cornea. 

(/))  Simple  or  Catarrhal  Conjunctivitis. 

^Etiology  and  Symptoms. — This  form  of 
conjunctivitis  is  usually  due  to  exposure  to  cold  or 
to  some  chemical  or  mechanical  irritant.  Its  most 
distinctive  character  is  that  the  discharge  is  chiefly 
mucous,  and  has  not  much  tendency  to  become 
purulent. 

Treatment.  —  In  every  case  the  surface  of  the 
eyeball,  and  the  lining  membrane  of  the  lids,  should 
be  examined  for  any  foreign  body  which  may  be  the 
cause  of  the  trouble  ;  and  if  such  should  be  found 
and  removed,  there  will  seldom  be  need  for  further 
treatment.  If  there  be  no  foreign  body,  the  two- 
grain  solution  of  nitrate  of  silver,  or  of  sulphate  of 
■Awe,  may  be  placed  within  the  conjunctival  sac,  by 
means  of  a  quill  or  dropping-bottle,  every  two  or 
three  hours,  and  speedy  recovery  will  usually  be  the 
result.  In  cases  of  very  mild  type,  one  or  two 
applications  of  the  astringent  may  be  sufficient  ;  and 
these  may  be  supplemented  by  the  use,  in  the  same 
manner,  of  a  solution  of  cocaine  with  boric  acid. 
A  good  formula  for  this  purpose  contains  two  grains 
of  cocaine  hydrochlorate,  and  four  of  boric  acid,  to 
the  ounce  of  distilled  water.  During  the  treatment 
the  eyes  should  have  functional  rest,  and  should  be 
sheltered  from  external  cold,  from  dust,  and  from 
glare. 

((•)  Contagious  Conjunctivitis. — Synon.:  Purulent 
Ophthalmia. 

/Etiology  and  Symptoms.  — In  this  form  the 
discharge  rapidly  assumes  a  purulent  character. 
This  may  happen  when  the  simple  form  is  aggravated 
by  the  state  of  the  patient  or  by  accidental  circum- 
stances ;  or  when  the  disease  is  produced  by  inocula- 
tion with  the  discharge  from  a  similar  case,  or  with 
contagious  pus  from  the  urethral  or  vaginal  mucous 
membrane.  The  state  of  the  patient  which  is  most 
likely  to  promote  the  development  of  the  contagious 
form  is  that  in  which  the  conjunctiva  is  beset  with 
the  granular  semi-transparent  bodies,  formed  by 
aggregations  of  lymph-corpuscles,  which  are  known 
as  'trachoma,'  as  'sago-grains,'  or  as  follicular 
granulations.  These  bodies  are  commonly  present 
in  the  eyelids  of  persons  (especially  of  young  persons) 
who  are  crowded  together  under  insanitary  conditions 
of  living,  as  in  barracks,  camps,  or  badly  regulated 
schools  ;  and  their  presence  is  not  only  liable  to 
excite  a  special  form  of  conjunctivitis,  but  also 
renders  the  conjunctivitis  of  simple  irritation  prone 
to  assume  a  purulent  character.  It  is  impossible  to 
say  how  soon  the  discharge  of  conjunctivitis  becomes 
contagious,  or  capable  of  reproducing  the  disease  in 


others  ;  but  its  activity  in  this  respect  seems  to  beai" 
some  proportion  to  the  intensity  of  the  inflammation 
which  produces  it ;  and  the  activity  of  gonorrhosal 
pus  is  probably  greater  than  that  of  any  conjunctival 
product.  In  the  more  intense  forms  of  purulent 
ophthalmia  there  are  great  swelling  of  the  lids  and  of 
the  ocular  conjunctiva,  early  chemosis,  and  a  tendency 
to  speedy  sloughing  of  the  cornea  ;  while  the  milder 
forms  pass  into  the  catarrhal  by  imperceptible  grada- 
tions. 

Treatment. — In  the  space  here  available,  the 
treatment  of  contagious  conjunctivitis  cannot  be 
described  in  detail.  It  mainly  rests  upon  the  action 
of  local  astringents,  graduated  in  strength  according 
to  the  severity  and  the  stage  of  the  disease.  In 
severe  cases  the  eyelids  must,  as  far  as  possible,  be 
everted,  and  the  whole  of  the  palpebral  conjunctiva 
carefully  touched  with  a  stick  composed  of  one  part 
of  nitrate  of  silver  fused  with  four  parts  of  nitrate  of 
potassium.  The  caustic  should  be  neutralised  by  a 
drop  or  two  of  a  solution  of  common  salt,  applied 
by  means  of  a  camel's-hair  pencil,  before  the  lid  is 
suffered  to  return  into  contact  with  the  cornea  ;  and 
the  cauterisation  must  be  done  carefull)'  and  with  a 
light  hand,  so  that  the  resulting  eschar  may  include 
only  the  epithelium  ;  for,  if  the  basement  membrane 
be  destroyed,  there  will  be  danger  of  subsequent 
adhesions  between  the  eyelids  and  eyeball.  The 
cauterisation  should  be  repeated  about  every  eight 
hours,  or  as  soon  as  the  eschar  falls,  and  in  the 
intervals,  if  the  patient  be  awake,  the  conjunctiva 
should  be  gently  sprayed  or  syringed  every  hour 
with  a  weak  antiseptic  lotion  at  a  comfortable 
temperature.  Diluted  Condy's  fluid,  or  solution  (l 
in  5,000)  of  mercuric  chloride,  or  (15  per  cent.) 
of  boro-glyceride,  is  suitable  for  this  purpose. 
The  tension  of  chemosis  may  be  diminished  by 
radial  incisions,  outwards  from  the  corneal  margin, 
carried  nearly  down  to  the  sclerotic.  The  strength 
must  be  supported  by  good  diet  and  tonics  ;  and 
the  nervous  system  calmed  by  anodynes.  In  milder 
cases  the  principle  of  treatment  must  be  the  same, 
but  the  local  applications  less  severe  ;  and  in  chronic 
cases  the  local  applications  must  be  continued,  after 
apparent  recovery,  so  long  as  any  residual  thickening, 
capable  of  undergoing  eventual  contraction,  can  be 
found  lurking  in  the  palpebral  folds. 

[d)  Diphtheritic  Conjunctivitis. — This  malady  has 
chiefly  been  made  known  to  us  by  the  observations 
of  German  writers,  and  very  few  authentic  instances 
have  been  recorded  in  this  country.  But  it  has  from 
time  to  time  prevailed  extensively  in  Berlin,  and 
might  at  any  time  make  its  appearance  among 
ourselves.  The  writer  has  seen  one  remarkable 
instance  in  which  the  disease  occurred  with  great 
severity  in  a  child,  whose  eyes  were  bathed  with 
milk  as  a  domestic  remedy  for  what  seems  to  have 
been  a  mild  ordinary  conjunctivitis  ;  and  the  coinci- 
dence seems  to  have  a  special  interest  in  relation  to- 
recent  researches  into  the  bacteriology  of  diphtheria. 

Symptoms. — Diphtheritic  conjunctivitis  is  at- 
tended with  great  heat  and  pain,  and  with  hard, 
brawny  swelling  of  the  eyelids ;  but  its  most 
characteristic  symptom  is  the  infiltration  of  the 
sub-conjunctival  tissue  by  effusion  which  does  not 
form  a  pellicle  upon  the  surface,  but  distends  and' 
fills  the  cavities  of  the  areolar  tissue.  The  result  is- 
to  produce  a  pale,  firm  swelling  of  the  conjunctiva, 
and  a  great  tendency  to  rapid  sloughing  of  the 
cornea.  The  subjects  of  the  malady  are  mostly 
feeble  and  badly  fed  children,  and  the  cases  are 
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described  as  being  almost  hopeless  unless  early 
admitted  into  hospital. 

Treatment.  -  The  indications  are  chiefly  to 
support  the  strength  by  suitable  regimen  ;  to  apply 
ice  or  bags  of  freezing  mixture  to  the  lids  during  the 
hot  stage  ;  and  to  change  the  cold  applications  for 
hot  ones  as  soon  as  the  period  of  resolution,  absorp- 
tion, or  repair  can  be  said  to  have  commenced.  In 
the  meantime  iron  and  quinine  should  generally  be 
administered  internally. 

2.  Pemphigus  of  the  conjuncth'a. — A  very  formi- 
dable, but  fortunately  rare,  variety  of  conjunctival 
disease  appears  to  be  a  kind  of  pemphigus.  See 
Pemphigus. 

/Etiology  and  Symptoms. — In  its  early  stage 
pemphigus  of  the  conjunctiva  displays  itself  by  the 
formation  of  bullre,  which  are  of  small  size  and 
inconspicuous,  and  are  seldom  followed  by  the  raw 
surfaces  commonly  left  elsewhere.  This  stage  is 
followed  by  a  slow  process  of  conjunctival  atrophy, 
which  leads  on  to  disturbance  of  the  corneal  epi- 
thelium, and  ultimately  to  complete  opacity.  The 
conjunctival  atrophy  gradually  ol)literates  the  folds 
of  the  membrane,  and  renders  the  lids  immovable 
upon  the  globe,  frequently  causing  also  inversion  of 
cilia,  which  adds  to  the  pre-existing  irritation. 

Treatment. — The  only  hope  of  dealing  success- 
fully with  conjunctival  pemphigus  appears  to  depend 
upon  early  recognition  and  treatment  of  the  general 
malady  ;  for  which  purpose  the  chief  reliance  must 
be  placed  upon  the  preparations  of  arsenic,  in  com- 
bination with  tonics  and  anodynes.  When  the 
period  of  atrophy  has  commenced,  it  is  seldom,  if 
ever,  arrested.  The  apparent  adhesions  between 
the  lids  and  the  globe  often  suggest  operative 
measures,  but  these  are  not  recorded  ever  to  have 
been  successful.  In  one  case,  the  writer  dissected 
off  the  whole  of  the  affected  conjunctiva  of  the  globe, 
and  replaced  it  by  transplanting  that  of  a  rabbit. 
The  graft  united  well,  and,  for  a  time,  the  disease 
appeared  to  be  arrested.  In  a  few  weeks,  however, 
or  as  soon  as  the  graft  had  become  completely 
dependent  upon  the  nutritive  processes  of  the  patient, 
the  new  structure  became  affected  by  atrophy,  and 
the  malady  pursued  its  usual  destructive  course. 

3.  Episcleritis. — An  affection  which  is  not  really 
conjunctival,  being  situated  in  the  tissue  between 
the  conjunctival  and  the  sclerotic,  is  that  which  has 
received  the  name  of  episcleritis,  and  which  was 
formerly  described  as  'sclerotitis  with  inflammation 
of  the  insertion  of  a  rectus  muscle. ' 

Symptoms. — It  appears  as  an  elevated  patch  of 
congestion,  seated  on  the  ocular  surface  near  the 
corneal  margin,  most  frequently  on  the  temporal 
side.  On  close  examination,  the  congestion,  with 
the  exception  of  a  few  dilated  vessels,  is  seen  to  be 
sub-conjunctival,  and  to  be  attendant  upon  a  circum- 
scribed but  not  sharply  defined  swelling  or  thicken- 
ing, which  is  adherent  to  the  sclerotic,  and  which 
presents,  in  the  interstices  between  the  blood-vessels, 
an  appearance  as  if  it  consisted  of  some  new  de- 
posit, generally  of  a  yellowish  tint,  external  to  that 
membrane.  The  swelling  is  indolent,  chronic,  and 
in  itself  generally  painless,  although  it  is  sometimes 
accompanied  by  severe  neuralgia.  The  subjects  are 
most  frequently  women,  especially  such  as  are 
anfemic  or  otherwise  out  of  condition.  Episcleritis 
may  last  for  months  with  little  change,  and  it  seems 
to  be  harmless  as  regards  the  other  structures  of  the 
eye. 

Treatment. — The  writer  has  found  episcleritis 


resist  all  medication  except  the  internal  administra- 
tion of  mercury,  to  which  it  will  often  yield  in  the 
course  of  a  short  time.  The  best  preparation  for 
internal  use  is  the  perchloride,  in  doses  not  exceeding 
of  a  grain,  which  may  usually  be  combined  with 
five  or  ten  minims  of  the  tincture  of  perchloride 
of  iron,  and  often  with  quinine.  At  the  same  time 
it  is  often  desirable  to  sprinkle  a  little  dry  calomel 
over  the  swelling  once  in  twenty-four  hours  ;  but 
this  application  is  less  important  than  the  internal 
treatment,  and  should  not  be  continued  unless  it  is 
soon  and  distinctly  beneficial.  Recent  Continental 
writers  have  advocated  the  sub-conjunctival  injection 
of  mercuric  cyanide,  combined  with  acoine  as  a  local 
anxsthetic  in  the  manner  described  under  iritis. 
When  the  congestion  of  the  patcli  is  considerable, 
the  action  of  other  remedies  will  often  be  promoted 
by  the  occasional  application  of  a  leech  to  the  temple 
of  the  aft'ected  side. 

4.  Hieiiiorrhage. — Effusion  of  blood  beneath  the 
conjunctiva  may  occur  spontaneously,  but  is  generally 
traceable  either  to  a  direct  injury  or  to  violent ' 
exertion.  Thus  it  may  follow  slight  blows  upon  the 
eyeball,  as  from  a  twig  or  switch  ;  or  may  be  pro- 
duced by  a  paroxysm  of  coughing,  especially  in 
pertussis  ;  or  may  occur  from  the  rupture  of  a  vessel 
during  parturition,  or  upon  lifting  a  heavy  weight. 
It  is  always  unsightly.  When  traceable  to  any  of 
the  foregoing  causes,  the  hremorrhage  is  usually  a 
matter  of  no  moment  ;  but  when  it  happens  during  ' 
the  night  in  young  people,  it  should  lead  to  a 
suspicion  of  nocturnal  epilepsy,  which  has  often  ■ 
been  first  discovered  by  its  means.  Moreover,  in 
advanced  life,  more  especially  when  occurring 
without  manifest  cause,  it  may  point  to  arterial 
brittleness,  of  a  kind  which  may  indicate  danger  ot 
a  like  haemorrhage  within  the  cranium.  On  these 
g.ounds  it  is  a  symptom  which  always  calls  for 
full  inquiry  into  its  causes,  and  which  may  some- 
times afford  warning  of  impending  danger. 

Treatment. — Absorption  may  be  promoted  by  > 
covering  the  closed  lids  by  a  compress  moistened 
with  a  lotion  of  spirit  and  water,  or  of  tincture  ot 
arnica  and  water  if  an  appearance  of  more  decided  ' 
medication  is  desired.  •■ 

II.  Diseases  of  the  Cornea. — Diseases  of 
the  cornea  are  often  secondary  to  those  of  the  con- 
junctiva, and  may  arise  in  their  course  as  complica- 
tions. 

I.  Ulceration.  '■ 
/Etiology  and  Symptoms. — To  the  present- 
group  belong  the  corneal  ulcerations  of  purulent 
ophthalmia,  whether  infantile  or  of  a  later  period  : 
and  also  the  ulcers  which  are  produced  by  the  fric- 
tion of  eyelids  rendered  rough  by  inflammation,  or 
by  the  friction  of  eyelashes  which  have  been  turned 
inwards  by  distortion  of  the  tarsal  cartilage.  When  . 
ulceration  of  the  cornea  occurs  in  the  course  of  con  - 
junctivitis,  it  invests  the  latter  malady  with  a  highly 
formidable  character.  The  corneal  tissue,  once 
destroyed  by  ulceration,  is  dot  reproduced  in  its 
original  transparency,  but  only  as  a  more  or  less 
dense  and  opaque  white  cicatrix,  which  is  both  dis- 
figuring to  appearance  and  an  impediment  to  vision. 
If  the  ulcer  perforate,  the  iris  almost  necessarily 
becomes  adherent  to  the  cicatrix  ;  and  if  the  loss  of 
substance  be  of  large  superficial  extent,  the  result- 
ing cicatrix  is  thin  and  feeble,  so  that  it  is  rendered 
prominent  by  the  pressure  within  the  eye,  producing 
the  condition  which  has  been  called  'staphyloma,' 
and  gradually  elevating  and  distorting  the  surround- 
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ing  portions  of  clear  cornea.  The  first  effect  of  the 
healing  of  a  corneal  ulcer  is  to  flatten  the  natural 
curvature  of  the  membrane  ;  but  the  secondary  effect, 
if  the  cicatrix  becomes  prominent,  may  be  to  modify 
this  curvature  in  various  ways.  Hence,  even  when 
a  cicatrix  of  the  cornea  is  surrounded  by  a  still 
transparent  annulus,  behind  which  an  artificial  pupil 
may  easily  be  made  by  the  excision  of  a  portion  of 
the  iris,  the  surgeon  cannot  predict  with  any 
certainty  the  quality  of  the  vision  which  will  be  ob- 
tained, unless  he  is  able,  before  operating,  to  deter- 
mine the  state  of  the  corneal  curvature.  This  is 
only  possible  when  the  margin  of  the  pupil  is  so  far 
free  that  it  can  be  dilated  with  atropine  sufficiently 
to  render  the  fundus  of  the  eye  visible  with  the  oph- 
thalmoscope. When  this  can  be  done,  any  portion 
of  cornea  through  which  a  clear  view  of  the  retinal 
vessels  can  be  obtained  by  the  surgeon  will  also 
afford  clear  vision  of  external  objects  to  the  patient ; 
but,  if  no  such  place  can  be  discovered,  a  very 
cautious  opinion  should  be  given  with  regard  to  the 
benefit  which  may  be  hoped  for  from  operation. 

Treatment. — The  importance  of  the  cornea 
to  the  visual  function  renders  it  necessary  that  its 
integrity  should  be  guarded  with  the  greatest  care. 
In  any  case  of  conjunctivitis,  of  even  moderate 
severity,  the  cornea  should  be  watched  from  day  to 
day,  and  any  appearance  of  turbidity  about  its  central 
portion,  or  of  elevation  or  irregularity  of  the  epithe- 
lium at  its  margin,  should  lead, to  a  reconsideration  of 
the  treatment.  The  former  of  these  conditions  is  the 
ordinary  precursor  of  sloughing  ulcer  ;  the  latter,  of 
the  extension  to  the  cornea  of  an  inflammatory  pro- 
cess. 

The  general  principles  which  govern  the  treatment 
of  sloughing  ulcer  are,  that  the  eye  should  be  kept 
under  the  influence  of  eserine,  which  has  a  marked 
effect  in  checking  the  extension  of  ulceration  by 
arresting  the  migration  of  white  corpuscles  ;  that 
any  astringents  which  may  be  applied  to  the  con- 
junctiva should  be  prevented  from  coming  into 
contact  with  the  cornea  ;  that  strength  should  be 
supported,  pain  relieved,  and  local  nutrition  stimu- 
lated by  hot  applications.  When  the  ulcer  continues 
to  spread,  its  progress  may  often  be  arrested  by 
dimmishing  the  tension  of  the  globe  by  the  evacua- 
tion of  the  aqueous  humour  ;  and  this  may  be  ac- 
complished either  by  repeated  paracentesis  at  the 
corneal  margin,  or  by  Saemisch's  method  of  cutting 
through  the  base  of  the  ulcer,  and  reopening  the 
incision  daily  until  a  process  of  repair  is  established, 
or  by  the  performance  of  iridectomy.  Of  these 
courses,  the  last-named  is  the  most  generally  appli- 
cable. It  not  only  produces  the  immediate  effect 
which  is  desired,  but  it  may  also  have  the  incidental 
advantage  of  establishing  an  artificial  pupil  at  the  side 
of  the  cicatrix. 

The  application  of  eserine  is  best  effected  by  using 
a  solution  of  the  neutral  sulphate,  of  the  strength  of 
four  grains  to  the  ounce  of  distilled  water  ;  and  a 
drop  of  this  solution  may  be  placed  within  the  con- 
junctival sac  twice  or  thrice  daily. 

The  sloughing  ulcers  of  the  cornea  which  arise 
from  causes  other  than  conjunctivitis,  as  injury,  or 
failure  of  nutrition,  must  be  treated  upon  the  prin- 
ciples which  have  already  been  laid  down,  but  with 
constant  reference  to  the  liability  of  such  ulcers  to 
become  the  seats  of  bacterial  infection,  by  which  the 
healing  process  may  be  indefinitely  delayed,  or  the 
extension  of  the  ulcer  indefinitely  promoted.  In 
such  conditions,  the  ordinary  principles  of  aseptic 


surgery  come  into  play,  and  the  first  indication  is  to 
cleanse  and  purify  the  ulcerated  surface,  and  to 
protect  it  from  further  contamination.  For  this 
purpose  it  is  generally  important  to  define  its  precise 
boundaries,  and  this  may  be  done  by  instilling  into 
the  eye  a  2  per  cent,  solution  of  fluorescine  in  dis- 
tilled water,  by  which  the  corneal  tissue,  wherever 
it  has  been  deprived  of  its  epithelium,  will  be  stained 
of  a  bright  green  colour.  The  eye  being  effectively 
cocainised,  or,  in  severe  cases  or  with  troublesome 
patients,  chloroform  being  administered,  the  entire 
surface  of  the  ulcer  should  be  cleansed,  either  by 
scraping  with  a  sharp  spoon  or  by  the  careful  appli- 
cation of  the  heated  wire  of  a  fine  electric  cautery,  and 
should  be  freely  irrigated  with  a  weak  mercurial  solu- 
tion, say  I  in  5000  of  the  perchloride.  The  lids  should 
then  be  closed,  covered  with  a  small  piece  of  fine 
cambric  lightly  smeared  with  vaseline,  padded  with 
cotton  wool,  and  the  dressing  sealed  with  a  sufficient 
piece  of  isinglass-plaster.  As  a  rule  the  dressing 
should  not  be  removed  for  three  or  four  days,  when 
it  will  usually  be  found  that  the  healing  process  has 
commenced,  or  even  that  it  has  been  carried  nearly 
to  completion.  Certain  ulcers,  however,  will  still 
require  the  use  of  local  applications  of  a  stimulating 
kind,  among  which  dry  calomel  and  other  mercurials 
hold  a  prominent  place.  Such  ulcers  have  usually 
a  leash  of  vessels  running  from  the  corneal  margin, 
and  are  often  obstinately  recurrent ;  whence  they 
are  known  as  '  recurrent  vascular  ulcers. '  They  are 
usually  connected  with  systemic  derangement,  and 
are  often  attended  by  photophobia.  They  leave 
scars  of  a  size  and  opacity  proportionate  to  their 
extent  and  depth  ;  and  on  this  account  it  is  desirable, 
whatever  constitutional  treatment  may  be  required,  to 
heal  the  ulcers  themselves  as  speedily  as  possible,  by 
the  aid  of  local  applications.  In  the  early  stages  of  the 
ulceration,  eserine  should  be  used  ;  but  afterwards 
either  dry  calomel  or  a  morsel  of  the  unguentum 
hydrargyri  oxidi  flavi  of  the  British  Pharmacopoeia. 
The  application  of  any  ointment  to  the  eye  is  greatly 
facilitated  by  the  use  of  a  compressible  tube,  such  as 
is  used  for  artists'  colours,  from  which  a  portion 
as  large  as  a  hempseed  may  be  squeezed  out  upon 
the  inner  surface  of  the  lower  lid.  Where  there 
is  much  photophobia,  the  use  of  eserine  is  especially 
indicated,  because,  in  addition  to  its  action  above 
mentioned,  it  produces  contraction  of  the  pupil,  and 
thus  gives  comfort  by  lessening  the  quantity  of  light 
which  is  admitted  into  the  eye.  If  the  photophobia 
be  very  severe  or  intractable,  it  is  often  beneficial 
to  divide  the  orbicularis  muscle  freely  at  the  outer 
canthus,  so  as  to  diminish  the  pressure  caused  by 
its  spasmodic  contraction,  which  sometimes  seems 
to  be  a  chief  cause  of  the  irritability.  After  such  an 
incision,  a  cold  compress  should  be  applied,  and  the 
patient  kept  in  the  dark  for  a  few  hours,  when  there 
will  often  be  a  marked  alleviation  of  this  distressing 
symptom,  and  a  greatly  increased  general  amenability 
to  treatment. 

2.  Inflammation.  —  Synon.  :  Keratitis.  —  In 
flammation  of  the  cornea  presents  three  distinct 
types,  the  suppurative,  the  vascular,  and  the  in- 
terstitial. 

[a)  Suppurative  Keratitis.  —  Suppurative  in- 
flammation or  abscess  of  the  cornea  seems  to  be 
essentially  a  phlegmon  or  boil  of  the  corneal  tissue, 
a  portion  of  which  dies,  and  is  cast  off  in  the  form 
of  a  slough. 

Symptoms. — The  abscess  commences  as  a  very 
tender  grey  spot  in  the  cornea,  surrounded  by  a  zone 
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of  turbidity,  and  accompanied  by  a  good  deal  of 
ciliary  neuralgia,  as  well  as  by  a  variable  degree  of 
lacrymation,  conjunctival  congestion,  and  intolerance 
of  light.  Under  the  influence  of  atropine,  hot 
fomentations,  and  such  constitutional  treatment  as 
the  state  of  the  patient  may  demand,  the  threatened 
suppuration  is  sometmies  averted,  and  the  turbidity 
clears  away.  More  commonly  pus  is  formed,  and 
makes  its  way  either  externally,  leaving  an  ordinary 
ulcer  ;  or  internally,  producing  the  condition  called 
hypopyon,  in  which  there  is  pus  in  the  anterior 
chamber.  Sometimes  it  separates  the  corneal  lamin«, 
by  gravitation,  to  a  considerable  extent  before  per- 
forating them,  and  is  then  called  onyx,  from  a 
resemblance  to  the  lunula  at  the  base  of  a  finger-nail. 

Treatment  When  suppuration  is  no  longer 

doubtful,  the  best  practice  is  to  evacuate  the  abscess 
from  within,  by  thrusting  a  cutting  needle  into  the 
anterior  chamber  near  the  corneal  margin,  and  then 
causing  its  point  to  penetrate  the  cavity  of  the 
abscess.  The  mingled  pus  and  aqueous  humour 
will  escape  as  the  needle  is  withdrawn,  and  its  wound 
of  entrance  may  be  reopened  once  or  twice  daily 
by  a  probe,  so  as  to  insure  the  complete  removal  of 
all  inflammatory  products,  until  the  healing  process 
has  made  some  way.  If  the  abscess  has  burst 
internally  before  the  case  is  seen,  atropine  should 
be  applied  without  delay.  If  the  pupil  dilates  fully, 
and  the  quantity  of  pus  in  the  anterior  chamber  is 
small,  the  case  may  be  left  to  the  vis  medicatrix 
na/iir,,:,  care  being  taken  to  enforce  rest  and  to 
exclude  noxious  influences.  If  the  quantity  of  pus 
is  large,  it  should  be  let  out  by  paracentesis  ;  and  if 
the  atropine  reveal  adhesions  of  the  iris,  iridectomy 
should  be  performed.  An  abscess  which  has  burst 
externally  leaves  simply  an  ulcer,  generally  with  a 
disposition  to  heal  readily,  and  requiring  only  such 
treatment  as  has  already  been  described. 

(b)  Vascular  Keratitis  Vascular  inflammation  of 

the  cornea  is  a  severe  and  protracted  malady,  which 
usually  leaves  permanent  opacity  and  impairment 
of  sight. 

Symptoms. — It  commences  in  typical  cases,  by 
the  formation  of  two  crescent-shaped  patches  of 
vascularity,  one  at  the  upper  and  the  other  at  the 
lower  portion  of  the  cornea.  The  patches  are 
formed  by  the  development  on  the  corneal  surface 
of  innumerable  fine  blood-vessels,  so  closely  packed 
together  that  the  interstices  which  separate  them 
are  scarcely  discernible  by  the  naked  eye,  and  the 
affected  parts  present  a  uniform  aspect  of  vivid  red- 
ness. The  crescents  are  somewhat  elevated  above 
the  general  corneal  surface,  and  each  crescent  is 
bordered,  along  its  concave  or  advancing  edge,  by  ' 
a  line  of  precursory  epithelial  turbidity.  At  the 
same  time  that  the  crescents  increase  in  size,  the 
borders  of  precursory  turbidity  are  pushed  before 
them  ;  until  at  first  these,  and  afterwards  the  crescents 
themselves,  may  meet  and  coalesce  on  the  horizontal 
diameter  of  the  cornea,  so  that  its  whole  surface 
may  become  uniformly  red.  When  this  stage  is 
reached,  vision  is  almost  abolished,  but  there  may 
still  be  much  intolerance  of  light.  The  corneal 
tissue  is  softened,  and  its  margin  is  surrounded  by  a 
zone  of  sclerotic  vascularity,  which  is  visible  through 
the  congestion  of  the  conjunctiva.  As  the  inflamma- 
tion subsides,  the  vascular  crescents  slowly  recede  from 
the  centre  of  the  cornea  towards  its  circumference, 
and  finally  disappear,  leaving  behind  them  a  dense 
opacity  of  an  extremely  obstinate  character.  A 
severe  case  of  vascular  keratitis  generally  affects  both 


eyes,  and  threatens  a  long  period  of  actual  blindness, 
followed  by  a  long  period  of  very  imperfect  vision. 
The  worst  examples  of  the  malady  are  those  which 
have  been  treated  at  the  outset  by  astringent  or 
irritating  applications ;  and,  even  in  the  slighter 
forms,  the  malady  is  nearly  always  obstinate  and 
protracted.  As  long,  however,  as  the  march  of  the 
vascular  crescents,  or  their  precursory  turbidity,  has 
not  encroached  upon  the  portion  of  cornea  in  front 
of  the  pupil,  so  long  vision  is  not  seriously 
jeopardised. 

Treatment.  — The  great  object  of  treatment  is 
to  arrest  the  new  vascular  development  at  a  com- 
paratively early  stage  ;  and  for  this  purpose  it  is 
necessary  to  have  recourse  to  eserine  and  sedatives 
locally,  and  to  such  constitutional  treatment  as  the 
general  condition  may  require.  A  solution  of  two 
grains  of  the  neutral  sulphate  of  eserine,  with  from  two 
to  four  grains  of  hydrochlorate  of  cocaine,  in  an  ounce 
of  distilled  water,  should  lie  dropped  into  the  eye 
twice  daily,  and  the  closed  lids  should  be  frequently 
fomented  with  hot  decoction  of  poppies,  or  with  cold 
solution  of  extract  of  opium  in  water,  according  as 
one  or  the  other  temperature  is  the  more  agreealile 
to  the  feelings  of  the  patient.  The  medicines  most 
generally  useful  are  those  which  appear  to  influence 
local  nutrition  through  the  central  nervous  system, 
such  as  the  iodide  and  bromide  of  potassium,  and 
the  sulphate  of  quinine.  These,  if  they  are  likely 
to  exert  a  beneficial  effect,  generally  do  so  speedily; 
and  if  the  malady  should  be  rapidly  extending,  it  is 
prudent  to  reconsider  the  prescription  without  loss 
of  time.  In  severe  cases,  especially  when  the  lids 
are  somewhat  tumid  and  there  is  much  photophobia, 
a  leech  may  be  applied  with  advantage,  usually  on 
the  horizontal,  level  of  the  outer  canthus,  and  so 
far  away  from  it  as  the  growth  of  hair  will  allow, 
or  blood  may  be  taken  more  rapidly,  by  means  of 
Heurteloup's  artificial  leech  ;  and  when,  notwith- 
standing treatment,  the  malady  pursues  its  course 
unchecked,  a  large  iridectomy  should  be  made  with- 
out undue  delay.  The  operation  not  only  tends 
to  arrest  the  vascular  formation,  but  it  also  leaves 
a  lateral  pupil  through  which  good  sight  may  often 
be  obtained  long  before  the  transparency  of  the 
central  parts  of  the  cornea  is  restored.  In  some 
cases,  the  writer  has  seen  excellent  results  from 
peritomy  :  that  is,  from  excising  the  annulus  of 
conjunctival  and  subconjunctival  tissue  which  im- 
mediately surrounds  the  cornea.  The  strip  excised 
should  be  about  3  mm.  in  width  ;  and  the  excision 
may  sometimes  be  limited  to  the  bases  of  the  vascular 
crescents. 

Development  of  vessels  upon  the  cornea. — It  is 
necessary  carefully  to  distinguish  vascular  keratitis, 
properly  so  called,  from  that  development  of  vessels 
upon  the  cornea  which  may  occur  in  connection  with 
the  cicatrisation  of  ulcers,  or  in  consequence  of  the 
friction  of  lids  left  granular  by  conjunctivitis.  In 
both  these  forms  the  new  vessels  are  arborescent 
and  irregular  in  their  distribution,  instead  of  being 
closely  packed  together  ;  and  they  are  not  attended 
by  the  pink  zone  of  circum-corneal  congestion,  which 
is  never  absent  in  true  corneal  inflammation. 

The  vessels  which  attend  the  formation  of  cicatrices 
generally  dwindle  in  course  of  time  ;  while  those 
produced  by  granular  lids  consequent  upon  trachoma, 
— which,  when  they  are  very  abundant  and  closely 
set,  constitute  the  condition  called pannits — will  often 
disappear  without  direct  treatment  if  the  state  of  the 
lids  themselves  can  be  favourably  modified  by  the 
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application  of  astringents  or  by  other  means.  When 
trachoma-granulations  are  large  and  numerous,  they 
may  be  treated  by  crushmg  them  with  forceps,  by 
scraping,  or  by  electrolysis  ;  for  which  purpose  they 
should  be  separately  punctured  by  a  platinum  needle, 
connected  with  the  negative  pole  of  a  galvanic 
battery.  A  weak  current  only  is  required,  and  it 
may  be  suffered  to  pass  through  each  granulation  for 
from  ten  to  twenty  seconds.  In  many  cases  the 
vascular  network  of  pannus  will  be  comparatively 
absent  from  the  lower  third  of  the  cornea,  so  that 
sight  may  be  much  improved  by  an  artificial  pupil 
made  in  a  downward  direction.  When  pannus 
covers  the  whole  cornea  with  a  close  vascular  net- 
work, so  that  sight  is  almost  destroyed,  and  when 
it  resists  milder  treatment,  it  may  sometimes  be  much 
improved  by  inoculation  with  the  discharge  of  infantile 
purulent  ophthalmia.  The  pus  is  inserted  between 
the  lids,  and  the  artificial  malady  suffered  to  run  its 
course  unchecked,  except  by  cleanliness  and  frequent 
Ijathing.  When  the  discharge  has  ceased,  the  cornea 
will  often  clear  in  a  surprising  manner,  and  its  ab- 
normally vascular  state  protects  it,  to  a  very  great 
degree,  against  the  risk  of  sloughing.  Still,  this 
risk  is  by  no  means  absent,  and  the  treatment  by 
inoculation  should  be  regarded  only  as  a  last  resource. 
A  somewhat  similar  effect  may  he  obtained  by  the 
inflammation  excited  by  bathing  the  eyes  with  an 
infusion  of  the  seeds  of  jequirity  ;  but  this  method  is 
scarcely  less  dangerous  than  that  by  inoculation. 

((■)  Interstitial  Keratitis.  —  This  is  a  chronic 
malady  which  is  seen  chiefly,  or  perhaps  exclusively, 
in  the  subjects  of  inherited  syphilis,  who  possess  the 
peculiar  teeth  and  fades  which  Hutchinson  has 
shown  to  be  characteristic  of  their  inheritance.  The 
disease  was  long  described  as  a  variety  of  '  strumous 
ophthalmia  ;  '  and,  although  the  late  Sir  William 
Wilde  pointed  out  how  frequently  it  was  associated 
with  deafness,  and  also  laid  stress  upon  the  value  of 
[jerchloride  of  mercury  in  its  treatment,  its  syphilitic 
character  seems  to  have  been  first  suspected  by 
Hutchinson,  who,  having  once  obtained  the  clue, 
followed  it  with  characteristic  diligence  until  he 
arrived  at  a  conclusive  demonstration  of  the  accuracy 
of  his  suspicion. 

Symptoms  Interstitial  keratitis  commences  as 

a  slight  cloudiness  of  the  central  portion  of  the 
cornea,  with  some  roughening  or  irregularity  of  the 
epithelium.  It  extends  from  the  centre  towards  the 
margin,  and  is  liable  to  be  attended,  in  different 
cases  and  at  different  stages  of  its  course,  by  variable 
degrees  of  ciliary  and  corneal  congestion,  and 
intolerance  of  light.  If  neglected,  or  if  treated 
by  irritants,  it  is  liable  to  assume  the  characters 
of  vascular  keratitis,  and  also  to  extend  to  the  iris, 
in  such  instances  often  doing  irreparable  mischief. 
It  is  most  common  during  childhood,  but  its  appear- 
ance may  be  delayed  until  adolescence,  or  even 
until  adult  age  ;  and,  in  such  cases,  usually  appears 
to  be  determined  by  some  general  or  local  exciting 
cause,  such  as  bodily  illness,  or  direct  injury.  It 
attacks  both  eyes,  one  commonly  later  than  the 
other,  and  its  course  is  often  protracted  over 
months.  When  severe,  it  leaves  some  residual 
cloudiness  of  the  cornea,  and,  even  when  mild,  it  is 
doubtful  whether  the  cornea  ever  entirely  regains  the 
transparency  of  health.  Still,  when  a  case  is  seen 
and  judiciously  treated  early,  the  prognosis  may 
generally  be  a  favourable  one. 

Treatment. — The  treatment  consists  primarily 
in  the  avoidance  of  all  irritants  ;  the  use  of  eserine 


and  local  sedatives,  especially  cocaine ;  and  the 
administration  of  perchloride  of  mercury,  or  of 
iodide  of  potassium,  with  or  without  iron  or  cod- 
liver  oil.  When  they  are  not  contra-indicated  by 
any  special  circumstances,  the  perchloride  of  mercury 
and  the  oil  are  the  remedies  on  which  the  greatest 
reliance  may  be  placed.  The  earliest  indications  of 
photophobia,  showing,  as  they  do,  that  light  is 
acting  as  an  irritant,  should  be  met  by  confinement 
to  an  almost  darkened  room,  and  by  frequent 
bathing  of  the  closed  lids  with  cold  water  ;  but 
in  fine  weather  daily  exercise  should  be  taken  in  the 
open  air,  the  eyes  being  covered  for  a  time  with 
a  black  silk  bandage  and  compresses  of  carded  wool, 
so  as  to  exclude  light  entirely.  As  soon  as  photo- 
phobia subsides,  these  precautions  may  be  laid 
aside — the  eserine  and  mercury  being  still  continued, 
at  least  until  the  acute  stage  of  the  malady  has 
entirely  passed  awa}'.  After  this  the  absorption  of 
residual  opacity  may  lie  promoted  by  the  application, 
once  daily,  of  a  small  quantity  of  the  ointment 
of  the  yellow  oxide  of  mercur)-. 

In  cases  which  have  been  neglected,  or  aggravated 
by  irritants  in  their  early  stages,  and  in  which  the 
phenomena  of  ordinary  vascular  keratitis  become 
grafted  upon  the  interstitial,  it  is  generally  desirable 
to  perform  iridectomy  with  as  little  delay  as  possible. 

3.  Anus  SciiiHs. — The  condition  thus  named 
(although  the  adjective  is  not  always  appropriate)  is 
fully  described  elsewhere  [see  Arcus  Senilis).  It 
may  be  distinguished  from  the  peripheral  zones 
of  opacity,  which  are  sometimes  left  after  the  sub- 
sidence of  certain  forms  of  keratitis,  by  the  cir- 
cumstance that  arcus  never  extends  quite  to  the 
margin  of  the  cornea,  but  is  always  surrounded 
by  an  annulus  of  transparent  tissue. 

Besides  the  foregoing,  there  are  other  forms  ot 
corneal  disease,  of  rare  occurrence,  which  it  would 
be  beyond  the  limits  of  these  pages  to  describe,  but 
which  must  be  treated  on  the  same  principles  ;  and 
there  is  also  the  malformation  known  as  '  conical 
cornea,'  which  falls  wholly  within  the  domain  of 
surgery. 

III.  Diseases  of  the  Sclerotic. — Diseases  of 
the  sclerotic,  which  were  once  regarded  as  a 
numerous  and  important  group,  have  been  reduced 
by  recent  investigations  to  comparatively  insignificant 
proportions. 

Injlammatioii. — SvNON.  :  Sclerotitis. — Except- 
ing a  narrow  annulus  immediately  around  the 
cornea,  the  sclerotic  is  almost  non-vascular  :  and 
any  real  inflammation  of  its  structure  is  almost  con- 
fined to  this  particular  region,  where  it  seldom 
occurs  excepting  as  a  complication  or  as  a  part 
of  some  of  the  more  severe  forms  of  iritis  or  keratitis, 
especially  when  either  of  these  affections  extends  to 
the  ciliary  body.  In  such  cases  we  often  see  the 
sclerotic  undergo  inflammator)'  softening,  as  a  result 
of  which  the  ciliary  region  may  be  much  altered 
in  shape,  yielding  to  the  distension  of  the  eyeball 
and  to  the  traction  of  the  recti  muscles,  and  becom- 
ing distinctly  elongated.  Occasionally  the  sclerotic 
may  be  so  much  softened  and  thinned  as  to  bulge 
into  irregular  prominences  around  the  cornea, 
generally  under  the  upper  lid  ;  and  this  condition 
is  described  as  sclerotic  staphyloma. 

Treatment. — The  inflammations  thus  arising  call 
for  no  other  treatment  than  that  which  is  demanded 
by  the  more  important  inflammations  of  the  cornea, 
the  iris,  or  the  ciliary  body,  with  which  they  are 
associated  ;  except  that  any  evidence  of  yielding 
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of  the  sclerotic  would  be  a  reason  in  itself  for 
the  performance  of  iridectomy,  in  order  to  preserve 
the  shape  of  the  eyeball  by  diminishing  its  tension. 
It  was  once  believed  that  the  sclerotic,  in  its 
character  of  a  fibrous  membrane,  was  especially 
prone  to  gout)'  or  rheumatic  inflammation  ;  and  it  is 
perhaps  true,  though  certainly  not  proven,  that  the 
tendency  of  iritis  or  of  keratitis  to  spread  to  the 
anterior  sclerotic  zone  is  more  marked  in  persons  of 
gouty  or  rheumatic  diathesis  than  in  others.  The 
possibility  is  at  any  rate  sufficient  to  require,  in 
all  these  cases,  an  investigation  of  the  tendency 
to  lithic-acid  formation,  and  the  use  of  appropriate 
remedies  when  this  tendency  is  discovered.  But 
a  large  proportion  of  the  examples  of  supposed 
gouty  or  rheumatic  ophthalmia  are  nothing  more 
than  cases  of  the  sub-acute  or  remittent  form  of 
glaucoma  ;  and  the  pain  associated  with  them  is  not 
really  rheumatic  but  simply  tensive.  Vision  has 
been  irretrievably  lost,  in  hundreds  of  instances, 
because  a  belief  in  the  rheumatic  character  of  these 
affections  has  interfered  with  the  timeh'  performance 
of  iridectomy  ;  and  the  proposal  to  adopt  the  epithet 
'rheumatic,'  in  any  form  of  eye-disease,  is  one 
which  should  be  scrutinised  very  closely  befc 
it  is  accepted  as  a  guide  to  practice. 

IV.  Diseases  of  the  Iris. — In  so  far  as  they 
come  into  the  province  oi  the  physician,  diseases 
of  the  iris  are  not  numerous,  and  are  almost  limited 
to  the  varieties  of  inflammation  of  that  membrane. 

I.  Inflam Illation. — Synon.:  Iritis.  —  Iritis  maybe 
classified,  according  to  its  actual  or  supposed  causes, 
as  rheumatic  or  syphilitic  ;  or  according  to  the  nature 
of  the  morbid  process,  as  plastic,  serous,  or  suppura- 
tive. The  former  classification  often  rests  upon 
slender  grounds,  and  the  latter  has  the  advantage 
of  expressing  facts  rather  than  inferences. 

[a)  Plastic  Iritis. — SYMPTOMS. —  In  plastic  iritis 
the  first  symptom  is  some  loss  of  the  natural  lustre 
of  the  surface  of  the  iris,  and  of  the  clear  definition 
of  its  fibres,  together  with  some  damping  or  altera- 
tion of  its  colour.  These  changes  are  attended  by 
some  impairment  of  vision,  and  are  due  to  turbidity 
of  the  aqueous  humour,  so  that  they  may  be  imitated 
more  or  less  closely  by  turbidity  of  the  cornea,  and 
especially  by  disturbance  of  its  epithelium.  In 
iritis,  however,  they  are  associated  with  a  diminished 
range  and  quickness  of  pupillary  variation  under 
variations  of  light  ;  and,  in  a  short  time,  with  the 
effusion  of  plastic  lymph,  by  which  the  margin  of 
the  pupil  becomes  tied  down,  here  and  there,  to 
the  surface  of  the  anterior  capsule  of  the  crystalline 
lens.  At  the  same  time  there  is  some  congestion 
of  the  conjunctiva,  and  of  the  zone  of  fine  vessels 
immediately  around  the  cornea  in  the  sclerotic. 
There  is  frequenth'  more  or  less  pain,  especially 
towards  night,  but  this  is  a  very  uncertain  symptom. 
In  severe  cases,  and  especially  in  such  as  are  clearly 
syphilitic  in  their  character,  the  quantity  of  efiused 
lymph  may  be  considerable,  so  as  to  cover  the 
pupil,  while  in  mild  cases  it  is  only  sufficient  to 
fasten  down  the  margin  here  and  there.  Iritis  is 
siimetimes  a  very  insidious  and  seemingly  slight 
affection,  the  real  gravity  and  importance  of  which 
may  be  wholly  overlooked  by  the  patient. 

Treatment. — The  first  principle  of  treatment 
is  to  prevent  the  formation  of  adhesions,  or  to  break 
them  if  they  have  been  formed  ;  and  for  this  pur- 
pose our  main  reliance  must  be  placed  upon  the 
instillation  of  atropine.  The  anatomical  structure 
of  the  eye  is  such  that  a  moderately  contracted 


pupil  is  in  contact  with  the  lens-surface,  while  a 
fully  dilated  pupil  is  separated  from  it  by  a  film  of 
aqueous  humour.  Hence,  as  long  as  the  pupil  is 
contracted,  any  lymph  which  is  effused  tends  to  the 
immediate  formation  of  adhesions  ;  while,  as  soon 
as  the  pupil  is  dilated,  the  lymph  diffuses  itself 
harmlessly  in  the  surrounding  fluid,  and  no  adhesions 
are  produced.  In  ordinary  circumstances,  and  in 
cases  of  only  ordinary  severity,  the  iritis  then  runs 
its  course  without  inflicting  any  permanent  injury, 
and  vision  is  completely  restored  as  soon  as  resolu- 
tion has  taken  place.  When,  on  the  contrary,  the 
pupil  cannot  be  dilated,  the  lymph  deposited  in  the 
area  of  the  pupil  forms  an  impediment  to  vision  ; 
and  the  adhesions  themselves  tend  to  render  the 
iritis  a  recurrent  affection,  which  is  apt  to  return 
again  and  again  until  the  eye  is  disorganised  and 
destroyed. 

The  first  principle  of  treatment  is,  therefore,  to 
produce  and  maintain  dilatation  of  the  pupil ;  and 
for  this  purpose  it  is  necessary  to  use  some  active 
mydriatic.  The  neutral  sulphate  of  atropine  is 
usually  the  most  convenient  agent  for  the  purpose, 
and  it  should  be  used  in  a  solution  containing  four 
grains  to  the  ounce  of  distilled  water.  Of  the  pure 
watery  solution,  a  drop  should  be  carefully  placed 
within  the  lids  by  a  dropping-tube  or  quill,  repeated 
in  five  minutes,  and  nc;nin  in  another  five  minutes, 
and  this  threefold  application  should  be  repeated 
three  times  a  day.  A  mydriatic  agent  still  more 
powerful  and  more  rapid  in  its  action  than  atropine 
is  duboisine,  which  should  be  used  in  a  watery 
solution,  of  the  strength  of  f(jur  grains  to  the  ounce  ; 
and  it  has  less  tendency  than  atropine  to  produce 
local  irritation.  The  hydrochlorate  of  cocaine  may 
be  combined  with  either  of  the  foregoing,  and  will 
not  only  assist  their  mydriatic  action,  but  will  also 
promote  the  comfort  of  the  patient.  If  the  pupil 
can  be  fully  dilated  in  twenty-four  hours,  no  other 
treatment  will  be  necessary  than  to  maintain  the 
dilatation  by  using  the  mydriatic  less  frequenth", 
and  to  protect  the  eye  from  being  injured  by  exertion 
or  b)'  exposure  to  great  variations  of  temperature  or 
of  light.  If,  on  the  contrary,  after  the  use  of 
atropine  or  duboisine  for  twenty-four  hours,  the 
pupil  either  remains  contracted  or  dilates  irregularly, 
showing  that  it  is  bound  down  here  and  there,  it  is 
necessary  to  have  recourse  to  mercury  without  fur- 
ther delay,  and  to  use  one  of  the  preparations,  such 
as  blue  pill,  calomel,  or  inunction  with  mercurial 
ointment,  with  which  the  effect  of  the  medicine 
upon  the  system  can  be  rapidly  secured.  Abadie 
of  Paris,  and  some  other  continental  authorities, 
have  strongly  recommended  the  employment  ot 
mercurial  sub-conjunctival  injections  in  cases  of'iritis, 
but  the  severe  pain  attending  the  method  was  at 
first  a  serious  objection  to  its  use,  and  the  good 
results  claimed  for  it  have  been  disputed  in  many 
quarters.  The  objection  arising  from  pain  has  to 
a  great  extent  been  removed  by  the  practice,  intro- 
duced by  Abadie,  of  using  a  combined  solution 
of  acoine  and  of  mercuric  cyanide,  of  which,  if  the 
conjunctiva  be  first  cocainised,  as  much  as  half  a 
syringeful  may  be  injected  into  the  deeper  sub- 
conjunctival tissues  with  no  other  inconvenience 
than  a  feeling  of  distension.  Equal  parts  of  the 
two  solutions  should  be  employed,  the  mercuric 
being  of  2  per  1,000  and  the  acoine  of  2  percent. 
The  solutions  should  be  recent,  should  not  be  mixed 
until  the  moment  of  injecting  them,  and  asepsis 
should  be  carefully  preserved.    There  is  never  any 
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occasion  to  carry  the  effect  of  the  mercury  farther 
than  to  the  formation  of  a  slight  line  upon  the 
gums  ;  and,  in  most  cases,  as  soon  as  this  line  is 
perceptible,  a  notable  amelioration  of  the  eye-sym- 
ptoms will  be  observed.  It  is  desirable,  however, 
that  this  degree  of  mercurial  influence  should  be 
reached  quickly,  in  order  to  cut  short  the  disease  as 
soon  as  possible  ;  and  when  it  has  been  reached,  it 
will  usually  require  to  be  maintained,  for  some  days 
at  least,  by  the  administration  of  smaller  and  less 
frfequent  doses.  In  favourable  cases,  under  the 
combined  influence  of  mydriatics  and  mercury,  the 
effused  lymph  will  be  absorbed,  the  adhesions 
broken  through,  and  the  eye  restored  to  its  original 
condition.  In  those  of  a  less  favourable  character, 
the  inflammation  will,  indeed,  subside ;  but  the 
adhesions  will  remain,  and  the  pupil  will  be  left 
permanently  more  or  less  crippled  and  distorted. 
Whether  or  not  sight  will  be  impaired  will  chiefly 
depend  upon  whether  the  effused  lymph  has  formed 
a  film  or  membrane  across  the  pupillary  opening. 
In  the  worst  cases,  notwithstanding  treatment,  the 
inflammation  may  extend  to  the  ciliary  body  and 
choroid,  and  may  produce  functional  destruction  of 
the  eye.  This  scarcely  happens  except  when  the 
iritis  has  been  of  great  original  severity,  and  when 
it  has  been  neglected,  or  aggravated  by  irritants,  in 
its  early  stages.  Even  the  suspicion  of  iritis  should 
absolutely  preclude  the  use  of  the  astringent  appli- 
cations on  which  we  have  mainly  to  rely  in  the 
treatment  of  the  inflammations  of  the  conjunctiva. 

If  an  iritis  be  not  seen  until  it  has  been  three  or 
four  days  in  existence,  so  that  the  adhesions  have 
had  time  to  acquire  a  certain  degree  of  firmness,  it 
is  not  desirable  to  wait  twenty-four  hours  before 
having  recourse  to  mercury.  The  mineral  should 
lie  employed  without  further  delay,  so  that  it  may 
be  abandoned  if  atropine  should  dilate  the  pupil, 
and  may  be  pushed  if  dilatation  cannot  be  produced. 

While  the  atropine,  or  atropine  and  mercury,  are 
being  employed,  the  remainder  of  the  treatment 
must  be  governed  by  general  considerations.  Rest 
of  the  other  eye  must  be  strictly  enforced  ;  local 
depletion  may  be  practised  whenever  the  congestion 
is  considerable  in  degree  ;  and  such  a  regimen  and 
mode  of  life  must  be  prescribed  as  the  patient  can 
bear.  Unless  there  be  photophobia,  it  is  seldom  or 
never  necessary  to  exclude  light  altogether  from  the 
eye  ;  and,  when  photophobia  is  present,  it  is  better 
to  apply  a  protective  bandage  than  to  keep  the 
patient  in  a  dark  room.  The  latter  practically 
excludes  him  from  cheerful  companionship,  and 
leaves  him  to  dwell  upon  his  troubles  in  darkness 
and  solitude.  Pain,  if  present  notwithstanding  the 
use  of  cocaine,  should  always  be  subdued,  either  by 
combining  a  sufficient  dose  of  opium  with  the 
mercury,  or  by  the  subcutaneous  injection  of  a  solu- 
tion of  morphine.  However  the  anodyne  is  ad- 
ministered, provision  should  be  made  for  repeating 
it  sufficiently  often  to  produce  and  maintain  the 
desired  effect. 

When  recovery  takes  place  leaving  adhesions, 
these  will,  in  the  majority  of  cases,  lead  to  a  second 
attack  of  iritis,  and  this  is  almost  always  the  pre- 
decessor of  regular  recurrence.  In  a  few  cases, 
however,  the  second  attack  does  not  follow  ;  but, 
whenever  it  occurs,  the  tendency  to  future  mischief 
should  be  stopped  by  surgical  means,  either  by  the 
detachment  of  the  adhesions  or  by  the  performance 
of  iridectomy. 

(6)  Aplastic  Iritis. — The  aplastic  form  of  iritis 


differs  from  the  plastic  in  the  greater  quantity  and 
more  liquid  condition  of  the  effusion,  which  does 
not  form  adhesions,  but  distends  the  eyeball  and 
compresses  its  contained  structures.  In  a  well- 
marked  case  the  pupil  is  contracted  and  insensible 
to  atropine  (which  in  all  probability  is  not  absorbed)  ; 
the  aqueous  humour  is  turbid  ;  the  iris  is  pushed 
back  and  its  anterior  surface  appears  concave  ; 
vision  is  greatly  impaired  ;  and  the  eyeball  is 
perceptibly  hardened  to  the  touch. 

Treatment. — Until  the  distension  is  relieved, 
no  remedies  will  be  effectual ;  and,  when  it  is 
relieved,  they  generally  cease  to  be  needed.  The 
treatment  should  be  either  by  frequently  repeated 
paracentesis  of  the  anterior  chamber  or  by  a  large 
iridectomy  or  sclerotomy,  and  the  latter  is  generally 
to  be  preferred.  Aplastic  iritis  occurs  chiefly  in 
persons  of  unhealthy  or  broken-down  constitution  ; 
which  may  perhaps  account  for  the  unorganisable 
character  of  its  products.  As  soon  as  the  distension 
of  the  eyeball  is  relieved,  the  pupil  is  readily  dilated, 
and  the  iritis  soon  subsides. 

(c)  Stippuyaiivc  Iritis. — In  a  small  number  of 
cases,  iritis  assumes  from  the  first  a  suppurative 
character,  and  leads  to  the  formation  of  pus  in  the 
anterior  chamber. 

Treatment. — Such  a  condition  calls  for  atro- 
pine ;  for  stimulating  and  tonic  medicines  rather 
than  for  mercury  ;  and  for  the  evacuation  of  the  pus 
by  paracentesis  if  it  is  considerable  in  quantity,  or 
if  its  presence  appears  to  be  a  source  of  increased 
irritation. 

(d)  Serom  Iritis. — This  term,  which  would 
perhaps  be  more  appropriately  used  for  the  aplastic 
form  of  iritis,  has  lately  been  applied  to  a  form  of 
disease  which  was  described  in  old  books  as  '  aquo- 
capsulitis,'  and  in  which  the  posterior  surface  of  the 
cornea  participates  with  the  iris  in  the  inflammation. 

/Etiology  and  Symptoms. — Serous  iritis 
usually  first  attracts  attention  by  occasioning  a  slight 
dimness  of  vision.  There  will  often  be  no  conges- 
tion, or  scarcely  any,  but  the  movements  of  the 
pupil  will  be  sluggish,  and  careful  examination  will 
discover  one  or  more  fine  points  of  adhesion  to  the 
anterior  capsule.  But  the  most  characteristic  appear- 
ance of  the  disease  is  situated  upon  the  lining  mem- 
brane of  the  cornea,  which  will  be  found  covered 
by  a  number  of  minute  circular  dots,  ranged  in  a 
pyramidal  outline.  The  base  of  the  pyramid  corre- 
sponds with  the  lower  corneal  margin  ;  the  apex 
encroaches  more  or  less  upon  the  pupillary  region. 
As  the  disease  progresses,  the  dotted  pyramid  in- 
creases in  density  and  conspicuousness,  and  the 
pupillary  adhesions  increase  in  number  and  extent. 
The  malady  usually  runs  a  very  chronic  course,  and 
often  leaves  some  permanent  diminution  of  vision. 
In  a  certain  proportion  of  cases  it  seems  to  be 
independent  of  any  known  cause  ;  in  others  it  follows 
some  constitutional  affection  (the  writer  has  seen  a 
very  severe  case,  in  a  young  lady,  consecutive  to 
mumps)  ;  in  others  it  is  associated  with  constitutional 
syphilis.  After  injury  to  an  eye,  serous  iritis 
sometimes  appears  in  the  other  as  the  first  stage  of 
sympathetic  ophthalmia. 

Treatment. —This  will  include,  in  the  first 
place,  careful  consideration  of  the  state  of  the  general 
health,  and  endeavours  to  correct  whatever  may  be 
amiss.  The  eyes  should  be  kept  at  rest,  the  pupils 
dilated  but  protected  from  bright  light,  and  mercuric 
chloride,  or  iodide  of  potassium,  or  both,  may  lie 
given  in  suitable  doses,  the  efficacy  of  these  remedies 
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being  manifest  in  the  non-syphilitic  as  well  as  in  the 
syphilitic  subjects  of  the  disease.  Where  the  adhe- 
sions are  numerous,  iridectomy  may  be  required  to 
relieve  dragging.  The  cases  are  usually  chronic, 
and  many  months  may  elapse  before  the  eyes  are 
restored  to  usefulness. 

2.  Inflammation  of  tJte  ciliary  body  and  choroid. — 
Synon.  :  Cyclitis  ;  Irido-choroiditis. — In  some 
instances  iritis  is  not  confined  to  the  membrane  in 
which  it  originates,  but  spreads  backwards  to  the 
ciliary  body  and  the  choroid.  The  most  marked 
examples  are  those  in  which  the  original  inflamma- 
tion has  been  excited  liy  morbid  changes,  resulting 
sometimes  from  disease,  but  more  frequently  from 
injury,  in  the  opposite  eye  ;  and  these  cases  are 
called  sympathetic  ophthalmia.  They  have  been  sup- 
posed to  depend  upon  the  propagation  of  peripheral 
irritation  through  a  nervous  centre,  and  to  point  to 
the  presence  of  some  nerve-irritation  or  functional 
failure,  as  the  essential  difference  between  the  iritis 
which  dies  out  as  a  localised  affection,  and  that 
which  spreads  by  continuity  to  the  deeper  parts  ot 
the  eye.  Recent  observers  have  endeavoured  to 
connect  the  phenomena  with  the  presence  and  the 
migrations  of  microbes  ;  but,  so  far,  with  no  con- 
clusive results.  However  occasioned,  the  issue  of 
declared  irido-cyclitis  or  irido-choroiditis  is  fre- 
quently disastrous  ;  for  the  inflammation  is  alwavs 
of  a  plastic  character,  and  the  effused  lymph  is 
scarcely  ever  absorbed  in  time,  or  with  sufficient 
completeness,  to  prevent  its  contraction  from  in- 
flicting profound  injury  upon  the  visual  apparatus. 
The  perceptive  layer  of  the  retina  is  not  only  in 
contact  with  the  choroid,  but  the  rods  and  cones 
derive  the  materials  of  their  nutrition  from  the 
chorio-capillaris  ;  and  hence,  as  regards  these  deli- 
cate structures,  an  inflammation  of  the  choroid,  upon 
which  they  are  directly  dependent,  is  of  far  greater 
importance  than  an  inflammation  of  the  retina  itself, 
which  may  be  limited  to  the  connective  tissue  of 
the  fibre  layer,  and  may  leave  the  percipient  elements 
almost  unaffected. 

Symptoms. — The  first  sign  of  the  extension 
backwards  of  iritis  is  usualty  furnished  by  tenderness 
of  the  ciliary  zone,  so  that  this  region  feels  acutely 
the  slightest  touch  of  a  probe,  or  of  the  end  of  a 
rolled  paper  spill,  which  is  a  more  delicate  instru- 
ment for  testing  the  sensibility  of  the  ocular  surface. 
At  the  same  time  there  is  always  a  greater  degree 
of  impairment  of  vision  than  the  iritis  alone  will 
explain,  together  with  increased  general  congestion 
of  the  eye,  and,  in  many  cases,  with  an  appearance 
of  visible  vessels  on  the  iris. 

Treatment. — The  treatment  to  lie  pursued  does 
not  differ  materialh'  from  that  which  is  required  by 
the  more  severe  forms  of  simple  iritis  ;  and  consists 
of  depletion  from  the  temple,  generally  by  means  of 
Jleurteloup's  leech  ;  the  application  of  atropine  ; 
the  prompt  and  sustained  administration  of  mercury, 
both  internally  and  by  inunction  or  injection  ;  the 
control  of  pain  ;  and  the  maintenance  of  strength. 
In  sympathetic  cases,  the  eye  in  which  the  mischief 
originated  should  be  removed,  even  although  the 
usefulness  of  this  proceeding  is  somewhat  doubtful 
when  once  the  secondar}'  aflfection  is  established. 
It  is  often  necessary  to  continue  the  use  of  mercury 
for  a  long  period,  and  it  is  chiefly  when  this  has 
been  done  that  some  amount  of  vision  is  saved  out 
of  the  wreck.  The  lens,  in  such  cases,  often  becomes 
coated  by  lymph,  and  ultimately  requires  removal  ; 
and  it  may  be  necessary  to  perform  iridectomy  for 


closure  of  the  pupil  more  than  once,  in  consequence 
of  the  tendency  of  the  artificial  opening  to  be  drawn 
together  again  by  contraction.  On  account  of  the 
severity  of  sympathetic  ophthalmia,  and  of  its 
generally  unfavourable  termination,  it  is  a  rule  of 
practice  to  anticipate  its  occurrence,  and  to  remove 
a  diseased  or  injured  eye  which  is  likely  to  produce 
it,  before  the  mischief  has  been  done. 

V.  Diseases  of  the  Crystalline  Lens  are 
separately  treated  of  under  the  article  Cataract. 

VI.  Glaucoma.  —  In  its  modern  signification, 
tliis  word  is  applied  to  denote  all  the  conditions 
produced  by  a  morbid  increase  of  tension  within  the 
eye — that  is  to  say,  liy  an  excess  of  its  contained 
fluids  ;  and  the  different  forms  of  the  affection 
are  mainly  due  to  differences  in  the  rate  at  which 
the  tension  increases. 

Symp  toms. — If  the  increase  be  rapid,  the  loss  of 
sight  will  be  rapidly  produced,  and  will  be  associated 
with  other  changes  occasioned  liy  sudden  interference 
with  the  circulation  and  innervation,  and  by  sudden 
stretching  of  the  ocular  tunics.  When,  on  the 
other  hand,  the  increase  of  tension  is  very  gradual, 
so  that  the  eye  has  time  to  become  accustomed  to 
the  new  conditions  as  they  are  produced,  the  sym- 
ptoms often  present  a  deceptive  resemblance  to 
simple  atrophy  ;  and  these  cases  were  at  one  time 
described  as  '  atrophy  with  excavation  of  the  optic 
nerve.'  In  some  of  the  more  acute  forms  of  in- 
creased tension,  the  pupil  presents  a  clouded  aspect 
of  a  greenish  colour  ;  and  it  was  to  cases  of  this 
class  that  the  word  glaucoma  (from  7Aaii/c<ij,  sea- 
green)  was  originally  applied,  at  a  time  when  the 
pathology  of  the  condition  was  not  understood. 
When  this  pathology  was  rendered  clear,  and  when 
it  became  known  that  the  glaucoma  of  the  ancients 
was  in  all  essential  respects  identical  with  cases 
in  which  the  most  manifest  symptoms  were  of  a 
different  kind,  the  word  was  retained  as  a  con- 
venient general  term,  to  express  states  of  disease  to 
which  it  had  no  longer  any  apparent  reference  ;  and 
hence  we  still  speak  of  glaucoma,  although,  in 
the  great  majority  of  the  cases  in  which  we  do  so, 
the  green  aspect  of  the  pupil  is  conspicuous  by 
its  absence. 

The  normal  tension  of  the  eye  appears  to  be 
maintained,  in  the  face  of  continued  internal  secre- 
tion of  fluid,  mainly  by  the  transudation  of  this  fluid, 
at  the  so-called  '  filtration-area,'  in  the  angle  formed 
between  the  cornea  and  the  iris,  into  the  plexus 
of  veins  contained  in  the  canal  of  Schlemm.  In 
order  that  this  transudation  may  be  free,  it  is 
necessary  that  the  natural  permeability  of  the  tissues 
should  be  preserved,  that  the  angle  should  be  open, 
and  that  the  access  of  fluid  to  the  filtration-area 
should  be  unimpeded.  In  certain  relations  of  the 
lens  to  the  neighbouring  structures,  and,  possilily,  in 
consequence  of  increased  bulk  of  the  lens  in  advan- 
cing life,  the  periphery  of  the  iris  may  be  so  pushed 
forward  towards  the  cornea  as  to  produce  partial 
closure  of  the  angle  and  impeded  access  of  fluid  to 
the  filtration-area.  Such  conditions  tend  necessarily 
to  increase  ;  and  they  are  liable  to  be  increased  still 
further  by  dilatation  of  the  pupil,  which  implies 
thickening  of  the  peripheral  portion  of  the  iris,  and 
the  occupancy,  by  this  portion,  of  an  abnormal 
amount  of  space.  At  a  later  period,  as  the  tension 
continues  to  increase,  the  peripheral  portion  of  the 
iris  may  even  be  applied  to  the  margin  of  the  cornea 
after  the  fashion  of  a  valve,  and  transudation  may  be 
completely  arrested. 
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The  estimation  of  increased  tension  by  the  fingers 
is  a  matter  which  requires  the  tactus  eruditus,  and 
is  best  accomplished  by  directing  the  patient  to 
close  the  eyes  gently,  and  to  cast  them  downwards. 
The  tips  of  the  two  forefingers  should  then  be 
placed  upon  the  upper  lid  immediately  below  the 
margin  of  the  orbit,  and,  when  one  finger  has 
fixed  the  eye  by  holding  it  gently  back  against 
the  orbital  contents  as  far  as  it  will  recede,  the 
other  estimates  the  degree  in  which  it  may  be 
dimpled  by  slight  pressure.  This  degree  varies 
to  some  extent  in  different  persons  within  physio- 
logical limits,  but  a  morbid  increase  of  tension 
can  scarcely  be  missed  if  it  be  looked  for.  More- 
over, the  diagnosis  of  glaucoma  does  not  rest  upon 
increased  tension  alone,  but  upon  the  combinatioij 
of  increased  tension  with  decreasing  sight.  The  rate 
of  slow  increase  which  may  simulate  atrophy,  or  of 
rapid  increase  which  may  simulate  inflammation, 
is  a  matter  of  detail  which  should  not  be  suffered 
to  obscure  the  true  nature  of  the  morbid 
process. 

The  symptonis  of  glaucoma  depend  upon  the  more 
or  less  gradual  interference  with  the  ocular  circula- 
tion, and  upon  the  compression  of  the  ocular  nerves, 
by  reason  of  increasing  pressure  within  the  eye.  In 
consequence  of  the  interference  with  the  circulation, 
the  blood  enters  and  leaves  the  eyeball  with  difficulty. 
The  first  indication  of  this  difiiculty  is  afforded 
by  the  small  veins  which  pierce  the  anterior  portion 
of  the  sclerotic  near  the  cornea,  and  course  back- 
wards beneath  the  conjunctiva  towards  the  equator. 
These  veins,  which  are  invisible,  or  at  least  incon- 
spicuous, in  health,  become  distended  and  tortuous 
when  the  impediment  to  the  venous  outflow  reaches 
a  certain  degree.  At  the  same  time,  the  ophthal- 
moscope will  usually  discover  pulsation  of  the  retinal 
vessels  upon  the  optic  disc,  a  pulsation  first  observed 
in  the  veins,  and  afterwards  also  in  the  arteries.  It 
would  seem  that  the  contents  of  the  veins  are  pushed 
back  by  the  entering  arterial  current,  and  that 
the  latter  is  only  able  to  make  good  its  way  at 
the  acme  of  the  pulse-wave. 

The  symptoms  which  depend  upon  compression  of 
the  nerves  will  vary,  of  course,  with  the  functions 
which  these  fulfil.  Commencing  with  ordinary 
sensation,  a  moderate  compression  of  the  filaments 
derived  from  the  fifth  produces  diminished  sensibility 
of  the  corneal  surface  ;  while  a  pronounced  increase 
of  tension,  especially  if  rapidly  produced,  occasions 
severe  pain  by  the  stretching  of  the  ocular  tunics. 
Proceeding  to  the  motor  filaments,  compression  of 
those  derived  from  the  third  nerve  produces  paresis  of 
the  ciliary  muscle  and  of  the  sphincter  pupillie  ;  the 
former  evide'iced  by  rapidly  increasing  impairment 
of  accommodation,  the  latter  by  sluggishness  and 
dilatation  of  the  pupil,  the  dilatation  usually 
moderate  in  degree,  but  often  causing  the  aperture 
to  assume  an  elliptical  outline,  with  its  major  axis 
horizontal.  This  pupillary  dilatation  is  apt  to 
be  increased  by  the  forward  pressure  of  the  crystal- 
line lens ;  and,  however  produced,  it  tends,  in 
the  way  already  described,  to  occasion  a  still  further 
increase  of  tension.  The  compression  of  the  retina 
causes  impairment  of  visual  function,  first  manifested 
in  the  portions  most  remote  from  the  central  blood- 
supply  ;  and  hence  taking  the  form  of  contraction  of 
the  field  of  vision,  usually  first  displayed  and  most 
marked  on  the  nasal  side.  Contemporaneously 
with  this,  central  vision  will  be  more  or  less  reduced  ; 
and,  at  the  same  time,  the  increasing  intra-ocular 


pressure  will  occasion  yielding  from  within  wherever 
such  yielding  is  possible,  and  hence  chiefly  over  the 
area  of  the  optic  disc,  the  structures  composing 
which  will  be  to  some  extent  pushed  back  out  of  the 
eye,  leading  to  the  formation  of  a  '  cup '  or  exca- 
vation, which  is  one  of  the  most  conspicuous  of 
the  ophthalmoscopic  signs  of  heightened  tension. 
Finally,  the  general  nutrition  of  the  eyeball  will 
suffer,  in  a  manner  which  is  often  first  displayed  by 
the  surface  epithelium  of  the  cornea,  which  is  apt  to 
become  disturbed,  irregular,  or,  as  it  were,  '  steamy,' 
presenting  an  aspect  somewhat  as  if  it  had  been 
breathed  upon,  and  constituting  a  cause  of  further 
serious  impairment  of  the  already  diminished  vision. 

Such  being  the  chief  symptoms,  one  or  more  of 
which  will  be  recognisable  by  examination  in  glau- 
coma, those  complained  of  by  the  patient  are  often 
exceedingly  characteristic.  Glaucomatous  tension 
is  apt  to  increase  in  waves,  separated  by  intervals  in 
which  it  may  decrease,  or  in  which  the  structures 
pressed  upon  acquire  some  tolerance  of  the  new 
conditions.  We  therefore  often  hear  complaints  of 
sudden  '  clouds '  or  'obscurations'  of  vision,  which 
pass  away  after  a  few  minutes  or  a  few  hours,  and 
return  at  uncertain  intervals.  The  intervening  re- 
covery in  such  cases  is  seldom  complete ;  each 
'  cloud  '  usually  leaving  the  sight  permanently  worse 
than  before.  The  depth  of  the  cloud,  the  period  of 
its  duration,  and  the  presence  or  absence  of  pain, 
are  conditions  which  will  be  governed  by  the  extent 
and  llie  rapidity  with  which  tension  has  increased. 
When  the  cloud  has  passed  away,  we  shall  usually 
find  diminution  of  central  vision,  contraction  of  the 
field,  especially  on  the  nasal  side,  and  sluggishness 
of  the  rather  large  pupil.  At  the  same  time,  it  will 
often  be  found  that  the  sensitiveness  of  the  corneal 
surface  is  diminished  ;  and  the  patient  will  often 
admit,  on  inquiry,  that  artificial  lights  of  feel)le 
intensity  —  candle-flames,  for  example  —  are  fre- 
quently surrounded  by  coloured  halos.  But  the 
combinations  and  the  order  of  occurrence  of  sym- 
ptoms will  differ  widely  in  different  cases  ;  and  all 
that  can  be  called  essential,  in  order  to  constitute 
glaucoma,  is  a  combination  of  impaired  central  vision 
and  diminution  of  the  field,  with  increased  tension 
discoveraI)le  by  the  educated  finger.  When  this 
combination  is  present,  there  should  be  no  doubt  as 
to  the  diagnosis,  as  there  will  certainly  be  no  time 
to  waste  in  inefficient  treatment. 

Treatment. — The  treatment  of  glaucoma  is  en- 
tirely surgical,  the  affection  being  capable  of  arrest 
by  iridectomy  or  sclerotomy  in  the  great  majority  of 
cases.  In  the  more  acute  forms,  an  operation,  if 
performed  sufficiently  early,  usually  restores  vision 
to  its  integrity  ;  but  the  time  during  which  this  can 
be  done  is  limited,  and  in  the  more  chronic  forms 
an  operation  will  seldom  do  more  than  preserve 
what  amount  of  sight  is  still  retained.  Hence  it  is 
important  that  treatment  should  not  be  delayed  by 
any  error  of  diagnosis ;  and  the  points  to  which 
attention  should  chiefly  be  directed,  in  any  case  of 
impairment  of  vision  in  which  the  question  may 
arise,  are  increasing  hardness  of  the  eyeball  as  de- 
termined by  palpation,  and  gradual  contraction  of 
the  field  of  vision.  Whenever  the  eye  is  becoming 
harder,  and  the  circumferential  extent  of  vision  is 
narrowing  in,  the  case  is  one  in  which  an  operation 
should  be  accomplished  with  as  little  delay  as 
possible.  At  the  same  time,  until  the  operation 
can  be  performed,  a  two-grain  solution  of  eserine 
should  be  applied  every  four  hours  ;  this  drug  having 
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a  marked  effect  in  controlling  and  diminishing 
tension,  and  being  apparently  indebted  for  this 
power  to  its  mechanical  action  upon  the  iris,  which, 
by  the  contraction  of  the  pupil,  is  thinned  out  and 
drawn  away  from  the  filtration-area.  It  is  hardly 
necessary  to  add  that  in  any  case  of  actual  or 
threatened  glaucoma,  the  use  of  a  mydriatic  would 
be  highly  dangerous.  The  more  acute  cases  of 
glaucoma  are  attended  by  much  pain  from  the  dis- 
tension of  the  ocular  tunics,  and  often  by  congestion 
and  inflammation,  the  results  of  this  distension  ;  and 
such  cases  were  at  one  time  described  as  '  acute 
internal  arthritic  ophthalmia,'  or  by  some  similar 
name.  Vision  has  been  irretrievably  lost,  in  hun- 
dreds of  cases,  by  endeavours  to  control  this  form  of 
glaucoma  by  medical  treatment,  to  the  neglect  of 
operation,  and  the  erroneous  practice  has  been  kept 
alive  by  the  circumstance  that  some  of  the  cases  will 
undergo  partial  and  temporary  amendment.  In  such 
circumstances,  however,  the  vision  never  rises  to  the 
degree  of  acuteness  which  existed  prior  to  the  attack, 
and  the  amendment  is  never  more  than  temporary. 
Another  increase  of  tension  soon  occurs,  and,  with- 
out surgical  aid,  blindness  sooner  or  later  closes  the 
scene. 

VII.  Diseases  of  the  Optic  Nerve  and 
Retina. — As  shown  by  the  oi)hthalm<)SCcipe,  these 
diseases  cover  a  very  wide  field  of  pathology.  In 
order  to  understand  them  accurately,  it  is  necessary 
to  bear  in  mind  the  anatomy  and  relative  arrange- 
ment of  the  affected  tissues.  The  optic  nerve  in  the 
orbit  is  invested  liy  a  double  sheath,  and  the  interval 
between  the  layers  of  this  sheath,  which  is  continuous 
with  the  sub-arachnoid  space,  terminates  in  a  i  iil-d,  - 
sac  towards  the  eyeball,  the  two  layers  becoming 
intimately  united  wliere  they  blend  with  the  sclerotic. 
At  this  point,  the  opening  in  the  sclerotic  for  the 
admission  of  the  optic  nerve  is  crossed  by  a  film  of 
perforated  connective  tissue,  the  lamina  cribrosa, 
with  which  the  sheaths  of  the  nerve-fibres  blend,  or 
in  which  they  are  lost,  so  that  the  nerve  anterior  to 
the  lamina  consists  of  a  bundle  of  unsheathed  fibres, 
enveloping  tfie  central  artery  of  the  retina,  whicli 
enters  the  eye  with  them,  and  the  central  vein  of  the 
retina,  which  passes  out  in  the  same  position.  On 
entering  the  eye  the  nerve-fibres  bend  round  to  form 
the  anterior  layer  of  the  retina,  which  contains  also 
the  retinal  blood-vessels  almost  to  their  ultimate 
divisions,  together  with  some  delicate  connective 
tissue.  The  capillary  circulation  of  the  nerve  itself 
is  derived  from  the  anterior  cerebral  artery,  and  is 
distinct,  save  for  a  very  slight  amount  of  anastomosis, 
from  the  capillary  circulation  of  the  sheath,  which  is 
fed  by  the  arteries  of  the  pia  mater.  It  follows  that 
hyperasmia  of  the  sheath,  or  of  the  circle  surrounding 
the  nerve,  may  exist  without  hypercemia  of  the 
proper  nerve-tissue,  and  it  has  been  supposed  that 
fluid  pressure  in  the  intervaginal  space  may  interpose 
an  obstacle  to  the  circulation  in  the  vessels  which 
pass  through  the  sclerotic  foramen,  and  ma)'  thus 
occasion  dropsy  of  the  termination  of  the  nerve  withm 
the  eye.  Of  the  two  foregoing  conditions,  either 
may  undergo  resolution  harmlessly,  or  may  produce 
such  changes  in  or  around  the  nerve  as  to  occasion 
atrophy  and  loss  of  sight.  Neither  of  them  interferes 
with  sight  directly,  because  the  circulation  may  be 
seriously  disturbed  by  a  degree  of  pressure  which  is 
insufficient  to  stop  the  conduction  of  impressions 
through  the  nerve-fibres.  There  is  yet  a  third  con- 
dition, properly  called  optic  neuritis,  or  neuri/is 
descendens^  in  which  the  capillary  network  of  (he 


nerve  itself  participates  in  changes  propagated  down- 
wards, and  in  which  impairment  of  vision  holds  a 
very  early  place  among  the  symptoms. 

1.  Per-ineurilis. — The  true  perineuritis,  in  which 
the  unchanged  nerve-disc  is  surrounded  by  a  zone 
of  high  vascularity,  is  only  seen  as  a  result  of 
meningitis,  which  may  be  either  tubercular  or  due 
to  other  causes.  It  was  at  one  time  hoped  by 
Bouchut,  l)y  whom  this  especial  phenomenon  was 
first  described,  that  perineuritis  might  serve  as  a 
diagnostic  sign  in  cases  of  douljtful  meningeal 
inflammation  ;  but  this  expectation  has  not  been 
realised.  The  perineuritis  itself  has  only  been 
observed  in  cases  the  character  of  which  was  scarcely 
doubtful,  and  which,  in  most  instances,  have 
terminated  fatally.  Very  probably,  however,  it 
would  be  found,  if  looked  for,  in  those  cases  of 
exanthematous  and  other  fevers  which  are  attended 
by  cerebral  symptoms,  followed,  as  a  rule,  after 
recovery  by  impairment  of  vision.  In  these  we 
eventually  find  a  partial  nerve-atrophy,  which  does 
not  lead  on  to  complete  blindness,  but  which  does  not 
appear  to  be  susceptible  of  improvement ;  and  this 
partial  atrophy  may  no  doubt  Ije  due  to  the  pressure 
of  perineural  exudation  during  its  contracting  stage. 

Treatment. — The  treatment  of  perineuritis 
must  generally  be  that  of  the  affection  in  which  it 
has  its  origin  ;  but,  in  any  fever  in  which  this 
symptom  had  been  detected,  it  would  be  a  question 
whether  mercury  should  not  be  cautiously  ad- 
ministered for  a  C(jnsiderable  time  after  convalescence, 
in  order  to  promote  the  absorption  of  any  effused 
lymph  by  which  the  optic-nerve  entrance  might  be 
constricted. 

2.  Choked  Z)/i(-.  -Synon.  :  Dropsy  of  the  Optic- 
Nerve  Entrance. — This  is  a  condition  chiefly  seen 
in  connection  with  intracranial  tumours,  whether 
syphilitic,  tubercular,  or  of  some  other  kind  ;  and 
it  'almost  invariably  affects  both  eyes.  It  was 
formerly  supposed  to  be  due  to  the  pressure  of  fluid 
driven  down  the  intervaginal  space  around  the 
nerve,  and  so  constricting  the  latter  at  the  terminal 
iiil-dc-sac  as  to  impede  the  outflow  of  venous 
blood.  This  hypothesis  is  not  now  universally 
accepted,  but  the  condition  visible  with  the  ophthal- 
moscope is  one  of  distension  and  tortuosity  of  the 
retinal  veins  ;  arrest  of  the  capillary  circulation  ; 
impediment  to  the  arterial  inflow  ;  dropsical  effusion 
into  the  disc-tissues  ;  and,  sometimes,  secondary 
inflammatory  changes,  such  as  effusion  and  cell- 
proliferation.  All  these  changes  may  exist  without 
impairment  of  vision,  because  they  neither  affect  the 
perceptive  layer  of  the  retina,  nor  arrest  the  con- 
duction through  the  nerve-fibres.  At  a  later  period, 
however,  when  any  plastic  elements  in  the  exuda- 
tion begin  to  undergo  contraction,  the  interference 
with  the  circulation  becomes  more  complete,  the 
nerve-fibres  themselves  become  compressed,  and 
then  failure  of  sight  commonly  occurs.  At  the 
same  period,  the  nerve  passes  into  a  state  of  atrophy 
from  the  interference  with  its  circulation  ;  and  these 
cases  of  nerve-atrophy  were  once  sources  of  great 
perplexity  to  surgeons,  and  were  frequently  referred 
to  causes  which  probably  had  ver}'  little  to  do  with 
them.  In  consequence  of  the  sight  not  being 
affected  during  the  preliminary  stage,  the  occur- 
rence of  this  stage  was  [ox  a  long  time  absolutely 
overlooked,  and  was  only  discovered  when  phy- 
sicians began  to  use  the  ophthalmoscope,  as  an 
ordinary  instrument  of  diagnosis,  in  all  cases  of 
cerebral  affection.     It  was  then  established  that  the 
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atrophy  had  been  preceded  by  swelling  of  the  disc 
and  by  obstruction  of  its  circulation  ;  and  it  was 
shown  that  the  cases  which  had  this  history  were 
often  recognisable,  after  the  swelling  had  passed 
away,  by  the  tortuosity  of  the  retinal  veins  which 
was  left  behind,  and  by  the  way  in  which  these  veins 
were  lifted  into  bold  curves  at  the  margin  of  the 
disc  ;  this  alteration  of  their  original  course  having 
been  due  to  the  swelling,  and  remaining  after  the 
swelling  had  subsided.  The  contraction  of  the 
effusion,  and  the  consequent  atrophy  of  the  nerve- 
fibres  and  closure  of  the  capillary  vessels,  would  be 
likely  to  occur  earlier  in  some  parts  of  the  disc 
than  in  others  ;  and  hence,  at  the  time  when 
commencing  failure  of  sight  first  induced  the  patient 
to  seek  advice  on  account  of  it,  the  disc  was  com- 
monly seen  to  be  invaded  by  sectors  of  whiteness 
but  to  retain  its  vascularity,  or  perhaps  more  than 
its  normal  vascularity,  in  other  parts  ;  while,  at  the 
same  time,  the  sight  was  first  lost  in  those  regions 
of  the  retina  the  fibres  from  which  were  first  com- 
pressed. Hence  it  follows  that  a  partial  invasion  of 
the  disc  by  atrophic  changes,  and  a  partial  invasion  of 
the  field  of  vision  by  blind  portions,  are  among  the 
earliest  symptoms  in  cases  of  the  class  under  con- 
sideration ;  and  these  symptoms  were  at  one  time 
referred  rather  to  the  nervous  centres  than  to  the 
retina  or  the  disc  itself,  to  changes  in  which  they 
are  now  attributed.  A  not  uncommon  clinical 
history  in  such  cases  is  that  there  has  been  constitu- 
tional syphilis,  imperfectly  treated  and  ultimately 
oroducing  headache  or  other  cerebral  symptoms, 
which  have  probably  called  for  the  administration 
of  iodide  of  potassium  and  have  been  relieved  by  it. 
Some  weeks  afterwards  there  is  for  the  first  time  a 
complaint  of  failing  sight  ;  and  then  the  ophthal- 
moscope reveals  that  the  discs  are  passing  into 
atrophy,  that  the  retinal  veins  are  lifted  into  promi- 
nent curves  at  the  disc-margins,  and  tliat  their 
further  course  over  the  retina  is  generally  serpentine. 
In  many  cases,  the  recovery  of  the  patient,  as  far  as 
general  health  is  concerned,  leaves  the  precise 
character  of  the  intracranial  mischief  doubtful  ;  but, 
in  fatal  cases,  a  tumour  is  the  morbid  condition 
most  frequently  discovered.  See  Ophthalmoscope 
IN  Medicine. 

When  the  merely  passive  dropsical  effusion  into 
the  disc  becomes  complicated  with  inflammatory 
changes,  the  sight  begins  to  fail  before  signs  of 
atrophy  become  manifest ;  and  such  cases  are 
difficult  to  distinguish  from  those  in  which  there  is 
pi-iinary  or  descending  neuritis.  The  blood-supply 
of  the  optic  nerve  being  derived  from  the  anterior 
cerebral  artery,  we  may  reasonably  expect  to  find 
capillary  engorgement  of  the  nerve-substance  of  the 
disc  in  connection  with  arterial  hyperemia  of  the 
brain  ;  and  this  capillary  engorgement  may  pass 
into  inflammation,  either  of  local  origin  or  by  trans- 
mission downwards  from  above.  In  any  case,  if 
the  first  changes  in  the  disc  are  of  the  character  of 
neuritis  rather  than  of  obstruction,  we  see  capillary 
or  arterial  hyperemia  of  the  nerve-substance  rather 
than  venous  congestion  ;  and  effusion  of  plastic 
material  upon  the  disc  itself,  with  comparatively 
litt-le  prominence  or  disc-swelling,  and  with  com- 
paratively little  extension  over  the  disc-margins 
upon  the  surrounding  retina.  At  the  same  time, 
even  in  the  early  stage  of  the  affection,  we  find 
great  impairment  of  sight,  the  conducting  power  of 
the  nerves-fibres  being  seriously  injured.  Such 
cases  are   frequently   syphilitic,    and,  unless  the 


absorption  of  the  effusion  should  be  quickly  brought 
about  by  treatment,  its  contraction,  like  that  of  the 
effusion  of  obstruction,  soon  occasions  atrophic 
changes.  In  these  cases,  however,  the  swelling 
having  been  absent  or  inconsiderable,  the  vessels  do 
not  show  that  elevation  into  bold  curves  at  the  disc- 
margin which  has  already  been  described  ;  and  the 
contraction  being  interstitial  in  the  nerve-substance, 
and  from  the  first  affecting  veins  and  arteries  in  an 
equal  degree,  the  arterial  inflow  is  diminished  pari 
passu  with  the  diminution  of  the  vein-channels,  and 
the  latter  vessels  are  seldom  distended  in  such  a 
manner  as  to  render  them  distinctly  varicose  or 
tortuous.  The  ultimate  result  is  a  white  disc,  on 
which  the  arteries  and  veins  have  dwindled  to 
threads,  or  at  least  are  greatly  reduced  from  their 
normal  calibre. 

We  may  therefore  have  three  conditions  which  in 
their  typical  forms  are  tolerably  distinct,  but  which 
are  prone  to  run  into  one  another  by  almost 
imperceptible  gradations,  and  which  may  all  lead 
on  to  atrophy  and  complete  blindness :  namely, 
perineuritis,  neuritis,  and  choked  disc.  The  liability 
to  the  last-mentioned  condition  should  be  carefully 
remembered  by  physicians,  and  should  lead  to  care- 
ful ophthalmoscopic  examination  in  all  cases  or 
obstinate  headache  or  other  cerebral  symptoms  of 
obscure  origin,  more  especially  in  a  patient  with  a 
syphilitic  history. 

Treatment. —  It  is  manifest  that  the  best  hope 
of  preventing  ultimate  blindness  in  persons  in  whom 
choked  disc  has  occurred  will  be  secured  by  the 
administration  of  medicines  calculated  to  assist  the 
absorption  of  the  effusion,  and  by  continuing  these 
medicines,  with  comparatively  small  reference  to 
the  general  symptoms,  until  the  discs  have  cleared. 
The  writer  has  seen  such  clearing  occur,  without 
loss  of  sight,  in  circumstances  which  rendered  it 
almost  certain  that  neglect  of  the  disc-effusions 
would  have  been  followed  by  blindness  at  no  distant 
date.  The  same  general  rule  will  apply,  of  course, 
to  the  more  directly  inflammatory  effusions  of  neuritis 
or  perineuritis  ;  and,  when  we  find  any  one  of  the 
three  conditions  passing  into  atrophy,  or  when  we 
find  commencing  atrophy  in  discs  which  show  traces 
of  past  eftusion,  the  principle  of  treatment  is  to  en- 
deavour to  promote  the  absorption  of  any  contract- 
ing material  which  may  be  the  physical  cause  of  the 
atrophy  ;  and  then,  when  this  has  been  done,  to 
seek  to  stimulate  the  nutrition  of  the  nerve-fibres, 
and  to  assist  them  to  recover  from  the  shock  which 
they  have  sustained.  The  mode  of  fulfilment  of  the 
first  indication  must  depend  mainly  upon  whether 
there  is  a  history  of  syphilis,  and,  if  so,  upon  the 
manner  in  which  it  has  been  treated.  In  the 
numerous  cases  in  which  a  short  course  of  mercury 
has  been  administered,  enough  to  alleviate  secondary 
symptoms,  but  wholly  insufficient  to  eradicate  the 
disease,  it  will  generally  be  desirable  to  give  iodide 
of  potassium  in  full  doses  for  a  time,  and  to  follow 
this  by  the  prolonged  administration  of  the  per- 
chloride  of  mercury,  in  the  hope  of  really  curing  the 
patient.  There  are,  in  the  writer's  opinion,  few 
things  better  worth  remembering  in  therapeutics 
than  that  the  iodide,  immeasurably  the  most  valuable 
drug  which  we  possess  as  a  remedy  for  a  late 
syphilitic  symptom,  is,  none  the  less,  almost  useless 
as  a  remedy  for  constitutional  syphilis.  It  will 
remove  the  present  symptom,  speedily  and  often 
completely  ;  but  it  can  scarcely  be  said  to  have  any 
tendency  to  prevent  the  recurrence  of  syphilitic  sym- 
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ptoms  at  a  future  time,  in  the  same  or  in  some 
different  form.  For  this  purpose,  the  only  trust- 
worthy agent  is  mercury  ;  and  therefore,  while  the 
administration  of  the  iodide  for  a  sufficient  time, 
and  in  sufficient  quantities  to  test  its  power  of  doing 
good,  will  be  enough  in  the  cases  in  which  syphilis 
is  neither  known  nor  suspected,  the  iodide  must  be 
followed  by  mercury  whenever  a  history  of  syphilitic 
infection  is  either  clear  or  highly  probable.  The 
second  indication,  to  stimulate  the  nutrition  of  the 
nerve-fibres,  is  usually  best  accomplished  by  strych- 
nine, given  at  such  intervals  and  in  such  doses  as  to 
produce  evidence  of  its  constitutional  effect  before  its 
administration  is  abandoned.  It  may  perhaps  be 
most  effectually  given  by  hypodermic  injection  ;  but 
this  is  a  point  which  must  be  settled  in  accordance 
with  the  circumstances  of  the  case  in  each  individual 
instance.  In  cases  of  great  disc-swelling  with  im- 
pairment or  loss  of  sight,  the  writer  has  on  four 
occasions  incised  the  sheath  of  the  optic  nerve  behind 
the  eye,  so  as  to  give  exit  to  any  accumulation  of 
fluid  in  the  intervaginal  space,  or  to  release  an 
inflamed  nerve  from  the  pressure  of  its  unyielding 
covering.  The  results  have  been  generally  satis- 
factory ;  and  in  one  of  the  patients,  who  had  been 
totally  blind  for  several  days,  vision  was  completely 
restored. 

3.  Toxic  Ainhlyopia.  Toxic  Central  Neuritis. — 
Much  attention  has  been  bestowed  of  late  years  upon 
a  form  of  gradual  failure  of  vision  which  first  affects 
chiefly  the  central  portions  of  the  retinre,  and  which 
appears  to  depend  upon  a  chronic  neuritis  attacking 
originally  the  portion  of  the  optic  nerve-trunk  which 
contains  the  fibres  destined  for  the  region  of  the 
macula  lutea.  This  affection  is  often  connected 
with  the  excessive  use  of  the  stronger  forms  of 
tobacco,  as  well  as  with  the  abuse  of  s^rdent  spirits, 
or  with  both  these  conditions  in  combination.  It  is 
characterised  by  impairment  of  sight,  and  also  of 
colour-sense,  the  impairment  being  at  first  limited  to 
the  central  portion  of  the  field,  and  the  colour-sense 
often  becoming  changed  before  form-vision  is  very 
noticeably  affected.  It  may  extend,  if  neglected, 
over  the  whole  of  the  nerve-fibres,  and  may 
ultimately  lead  to  practical,  but  seldom  to  absolute, 
blindness,  perception  of  light  and  of  large  objects 
being  often  retained.  In  order  to  test  for  central 
loss  of  colour-sense,  it  is  necessary  to  lie  provided 
with  small  red  and  green  objects  which  may  be 
moved  in  succession  over  various  parts  of  the  field, 
and  which,  in  typical  cases,  will  appear  much  less 
bright  in  the  centre  than  when  they  are  held  a  little 
to  one  side  of  the  direct  line  of  vision. 

Treatment.  —  This  consists,  firstly,  in  the 
absolute  abandonment  of  tobacco  and  alcohol  ; 
secondly,  in  endeavours  to  improve  the  general 
health  ;  thirdly,  in  the  use  of  medicines,  such  as 
iodide  of  potassium  and  mercury,  by  which  chronic 
inflammatory  conditions  are  likely  to  be  controlled  ; 
and,  lastly,  in  stimulation  of  the  weakened  nerves 
by  the  careful  employment  of  strychnine.  A  very 
careful  prognosis  should  lie  given  in  the  first  instance  ; 
but,  if  improvement  once  commences,  the  case  will 
usually  terminate  in  recovery. 

4.  Scle  rosis  of  tlie  Optic  Nerve. — Besides  the  con- 
secutive forms  of  atrophy  above  enumerated,  there 
is  yet  another  of  common  occurrence,  which  is 
either  a  primary  sclerosis  of  the  optic  nerve,  or  a 
sclerosis  secondary  to  a  similar  affection  of  other 
parts  of  the  nervous  centres.  This  form  of  atrophy 
is  not  preceded  by  effusion,  nor  is  it  attended  by  any 


marked  decrease  in  the  calibre  of  the  central  vessels 
of  the  retina,  even  when  the  capillary  circulation  of 
the  disc  has  almost  wholly  disappeared.  It  is  often 
seen  in  connection  with  disease  of  the  spinal  cord, 
as  in  locomotor  ataxy  ;  and  also  occurs  in  apparently 
healthy  people,  seemingly  as  a  purely  local  affection. 

Sclerosis  is  easily  distinguished  from  the  atrophies 
consecutive  to  eflusion,  whether  active  or  passive, 
by  the  circumstance  that  the  effusion,  as  it  under- 
goes contraction,  tends  to  render  the  nerve-tissues 
opaque  as  well  as  to  bleach  them,  and  thus  leaves 
a  disc-surface  of  an  almost  ivory  whiteness  and  of 
uniform  colour.  In  sclerosis,  on  the  other  hand, 
the  nerve-tissue  disappears  to  a  great  extent,  and 
reveals  the  mottled  surface,  often  of  a  bluish-white 
tint,  of  the  lamina  cribrosa.  When  this  is  plainly 
seen,  and  when,  at  the  same  time,  the  vessels  are 
neither  much  diminished  in  calibre  nor  altered  in 
their  normal  curvatures,  sclerosis  may  be  assumed 
to  exist  ;  and  this  form  of  atrophy  may  also  be  dis- 
tinguished from  that  which  is  produced  liy  the  most 
chronic  forms  of  glaucoma,  by  the  circumstance 
that  in  the  latter  the  vessels  bend  into  the  excavated 
disc  at  its  margin,  while  in  the  former  they  pass  over 
the  margin  in  straight  lines  or  nearly  so.  Chronic 
glaucoma  would  also  usually  be  distinguished  by  the 
character  of  the  failure  of  sight,  which  would  be 
marked  by  the  ordinary  contraction  of  the  field  of 
vision,  even  when  central  vision  was  only  a  little 
impaired  ;  and  also  by  the  gradual  hardening  of  the 
eyeball,  which  would  be  present  in  glaucoma  and 
absent  in  nerve-sclerosis.  Still  it  cannot  be  denied 
that  this  particular  diagnosis  is  not  without  its 
difficulties,  and  that  in  certain  cases  it  has  given 
rise  to  diff  erences  of  opinion  between  men  of  large 
experience  on  all  sides  of  the  question  at  issue. 

The  diagnosis  is  important  as  well  as  difficult, 
since  the  mischief  of  glaucoma  may  admit  of  arrest 
by  iridectomy  or  sclerotomy  ;  so  that  to  mistake 
chronic  glaucoma  for  atrophy,  and  to  neglect  opera- 
tion, may  be  to  condemn  the  patient  to  unnecessary 
blindness.  The  opposite  error  can  at  least  do  no 
harm;  and  therefore,  whenever  a  doubt  really  exists 
upon  the  point,  the  most  proper  course  is  to  give 
the  benefit  of  that  doubt  to  the  patient,  and  to 
advise  the  performance  of  an  operation  which  can- 
not injure,  and  which  may  relieve  him.  The 
atrophy  of  sclerosis  scarcely  admits  of  treatment,  but 
it  may  perhaps  sometimes  be  delayed,  or  even 
prevented  from  becoming  complete,  by  the  admini- 
stration of  full  doses  of  strychnine  and  iron. 

5.  Atropliy  from  other  causes. — Besides  the  fore- 
going forms  of  atrophy,  there  is  a  variety  which 
appears  to  be  associated  with  chronic  lead-poisoning, 
and  in  which  the  discs  may  accjuire  a  peculiar  grey 
or  bluish  tint  ;  and  the  optic  nerves  may  also  under- 
go secondary  wasting  in  consequence  of  other  con- 
ditions presently  to  be  mentioned,  such  as  obstruction 
of  the  central  artery  by  an  emliolus,  or  the  long 
continuance  of  pigmentary  retinitis. 

6.  Retina!  Hicinorr/iage. — The  chief  disorders  of 
the  retinal  circulation  displayed  by  the  ophthalmo- 
scope are  hemorrhages,  which  may  be  attended  by 
very  diff"erent  circumstances,  and  may  present  widely 
different  characters. 

a.  Single. — When  blood  proceeds  from  one  of  the 
larger  veins  of  the  retina,  which  yield  a  considerable 
quantity,  and  which  are  situated  immediately  under- 
neath the  limiting  membrane,  the  hemorrhage  usually 
spreads  out  over  the  fundus  as  a  red  patch  of  uni- 
form colour  and  aspect,  and  vision  is  suddenly,  and 
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sometimes  almost  totally,  obscured.  The  writer  has 
seen  such  bleeding  occur  from  the  yielding  of  a 
vessel  during  parturition  ;  but  this  accident  is 
extremely  rare,  and  the  large  heemorrhages  in 
question  are  certainly  more  common  in  women  at 
the  period  of  cessation  of  the  menstrual  function 
than  in  any  other  circumstances.  At  this  time,  and 
when  the  health  is  not  seriously  affected,  a  favour- 
able prognosis  may  be  given  with  some  confidence  ; 
for  the  blood  will  before  long  be  absorbed,  and  re- 
storation of  vision,  at  least  in  a  considerable  degree, 
may  be  expected.  The  writer  has  once  seen  com- 
plete restoration  to  the  normal  standard,  but  this  is 
an  exceptional  occurrence. 

Treatment. — The  only  treatment  necessary  is 
to  pay  attention  to  the  requirements  of  the  general 
health,  and  to  prescribe  such  diet,  medicines,  regi- 
men, and  habits  as  may  tend  to  calm  and  equalise 
the  circulation,  and  to  prevent  local  congestions. 
The  occurrence  of  sudden  loss  of  sight  in  one  eye 
will  justify  the  suspicion  of  hemorrhage  ;  but  the 
suspicion  can  only  be  converted  into  certainty  by 
the  ophthalmoscope. 

b.  Multiple. — A  form  of  venous  htemorrhage 
which  at  first  seems  less  formidable,  because  it  is 
attended  by  a  smaller  degree  of  immediate  inter- 
ference with  sight,  but  which  calls  for  a  less  favour- 
able prognosis,  is  that  in  which  the  haemorrhages  are 
multiple,  often  singly  of  small  size,  and  scattered 
over  the  whole  fundus  of  the  eye.  The  appearances 
which  they  present  differ,  apparently  in  accordance 
with  their  precise  position  in  the  retina.  If  they 
proceed  from  vessels  which  are  superficial,  the  blood 
is  spread  out,  as  in  the  last  variety,  in  round  or  oval 
patches  beneath  the  limiting  membrane  ;  but  if  the 
vessels  lie  a  little  deeper,  and  are  fairly  engaged  in 
the  fibre-layer,  the  blood  will  separate  the  fibres  and 
find  its  way  between  them,  forming  flame-shaped  or 
brush-like  patches,  which  are  often  very  numerous. 
Such  multiple  haemorrhages  are  very  slowly  absorbed, 
and  have  a  tendency  to  recur  ;  so  that  they  must 
always  be  regarded  as  placing  the  sight  in  serious 
jeopardy.  They  are  often  monocular,  and  they  do 
not  point  to  any  definite  disturbance  ot  the  general 
health.  The  only  endeavour  so  to  connect  them 
with  which  the  writer  is  acquainted  was  made  by 
Hutchinson,  who  described  some  cases  of  flame- 
■shaped  hiemorrhage  in  persons  all  of  whom  he  said 
were  '  gouty  ;  '  but  it  will  certainly  be  the  experience 
<5f  most  practitioners  that  flame-shaped  haemorrhages 
occur  in  many  patients  who  are  not  '  gouty  '  in  the 
ordinary  sense,  and  that  they  do  not  occur  in  vast 
numbers  of  those  about  the  reality  of  whose  gout 
there  can  be  no  question.  The  presence  of  multiple 
haemorrhages  is  sometimes  attended  by  a  consider- 
able degree  of  irritation,  or  even  inflammation,  in 
the  tissues  among  which  the  blood  has  been  effused  ; 
and  this  condition,  in  which  the  retina  between  the 
blood-spots  may  become  opalescent  or  turbid,  has 
been  described  as  a  form  of  retinitis — retinitis  apo- 
plectica.  The  element  of  inflammation,  in  such  in- 
stances, is  probably  merely  a  reaction  consequent 
upon  the  injury  inflicted  upon  the  tissues,  and  it 
cannot  be  inferred  that  the  bleeding  is  itself  the 
result  of  any  inflammatory  process. 

Treatment. — In  this,  as  in  the  former  variety, 
there  is  no  special  indication  for  treatment,  which 
must  be  confined  to  the  correction  of  any  manifest 
disorder  of  the  general  health,  followed,  in  most 
instances,  by  the  administration  of  iodides  or  bro- 
mides, as  medicines  calculated  to  assist  in  the 


absorption  and  removal  of  the  eftused  products. 
Any  indication  of  a  general  haemorrhagic  tendenc}', 
or  of  a  state  allied  to  purpura  or  scurvy,  would 
require,  of  course,  full  consideration  and  appropriate 
treatment.  The  extent  of  the  ultimate  injury  to 
sight  will  usually  depend  upon  the  extent  to  which 
the  perceptive  elements  of  the  retina  have  been 
compressed  or  disorganised,  either  by  the  bleeding 
itself,  or  by  other  changes  consecutive  to  it. 

c.  Arterial. — Haemorrhages  which  are  distinctly 
arterial  are  not  uncommon  in  the  fundus  of  the  eye, 
and  can  generally  be  distinguished  without  difficulty 
from  the  venous  variety,  not  only  by  the  colour  of 
the  effused  blood,  but  also  by  the  situation  of  the 
blood-patch,  and  by  its  manifest  relations  to  a  small 
arterial  branch,  which  may  often  be  seen  to  have 
dwindled  or  closed  beyond  the  point  at  which  it 
has  given  way.  Arterial  haemorrhages  are  mostly 
multiple,  but  of  small  individual  extent ;  and,  when 
not  in  the  immediate  neighbourhood  of  the  optic 
disc,  are  most  commonly  seen  near  the  outer  limits 
of  the  ophthalmoscopic  field  of  view.  They  are 
generally  attended  by  sufficient  impairment  of  vision 
to  occasion  complaint,  and  thus  to  lead  to  their 
detection  ;  but  they  seldom  occasion  blindness. 
They  call  for  an  examination  of  the  urine  for 
albumen,  and  failing  any  evidence  of  renal  mischief, 
they  are  chiefly  important  as  indications  of  a  weak- 
ened and  brittle  state  of  the  arterioles,  likely  to  lead 
to  intracranial  hsamorrhage. 

Treatment. — Arterial  haemorrhages  into  the 
retina  point  to  the  necessity  of  diminishing  the 
strain  upon  the  arterial  coats,  by  such  means  as  the 
avoidance  of  muscular  exertion  or  mental  emotion, 
and  by  seeking  to  diminish  the  quantity  of  the  cir- 
culating blood  by  a  diminution  in  the  quantity  of 
fluid  ingested.  Even  when  all  precautions  have  been 
taken,  arterial  retinal  hemorrhages  are  frequently 
followed  by  apoplexy. 

7.  Emholisiii  of  the  Central  Artery  of  the  Retina. 
Embolism  of  the  central  artery  of  the  retina,  or  of 
one  of  its  branches,  is  a  condition  of  not  infrequent 
occurrence. 

Symptoms. — When  sudden  blindness  of  one  eye 
occurs  in  a  person  who  is  the  subject  of  valvular 
disease  of  the  heart,  the  diagnosis  can  scarcely  be 
doubtful  ;  but  the  ophthalmoscopic  appearances  will 
suffice  to  remove  doubt  if  it  should  exist.  The 
immediate  efTect  of  the  sudden  arrest  of  the  arterial 
circulation  of  the  retina  is  to  render  that  membrane 
opaque  and  of  a  milky  whiteness,  except  over  the 
macula  lutea,  where  the  absence  of  connective  tissue 
prevents  any  such  change  from  being  produced. 
Here,  and  here  only,  the  original  transparency  is 
retained,  and  the  colour  of  the  choroid  is  still  visible, 
with  the  result  that  the  macula  appears  as  a  cherry- 
red  spot  in  the  midst  of  a  white  surface.  When 
not  concealed  by  the  opacity,  the  larger  veins  of  the 
retina  are  diminished  in  calibre  and  contents,  and 
their  blood  is  sometimes  broken  up  into  detached 
portions  separated  by  interspaces.  The  arteries  are 
empty,  and  are  either  invisible  or  traceable  as  white 
lines  of  fibrous  tissue  in  the  general  milkiness  of 
the  fundus.  The  disc  is  usually  bleached,  but  it 
will  sometimes  happen  that  its  condition  may  be 
temporarily  obscured  by  arterial  haemorrhage,  oc- 
curring from  some  twig  given  off  just  below  the 
seat  of  the  embolus,  and  entering  the  eye  indepen- 
dently. 

The  driving  home  of  the  embolus  will  throw  upon 
such  a  twig  the  whole  force  of  the  circulatory  vis  a 
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tergo,  and  may  thus  rupture  it — an  occurrence  of 
which  the  writer  has  seen  several  examples.  The 
hlood  so  effused  is  usually  absorbed  in  a  very  few 
days,  revealing  the  white  disc  and  the  collapsed 
arteries,  and  removing  any  uncertainty  which  might 
have  existed  with  regard  to  the  diagriosis.  The 
opalescence  of  the  retina  also  disappears  before  long, 
and  then  only  the  secondary  nerve-atrophy  and  the 
disappearance  of  the  arteries  remain  to  disclose  the 
nature  of  the  original  affection.  Embolism  seems 
to  be  a  perfectly  hopeless  condition,  because  there 
is  no  anastomosis  between  the  retinal  and  other 
vessels  of  a  sufficient  extent  to  maintain  a  collateral 
circulation.  The  writer  has  met  with  one  instance 
in  which  only  a  sector  of  the  field  was  affected,  and 
with  one  in  which  embolism  of  a  very  small  Ijranch 
produced  loss  of  sight  over  all  the  peripheral  parts 
of  the  field,  leaving  central  vision  almost  intact  ; 
but  such  cases  are  among  the  curiosities  of  ophthal- 
mology, and  complete  and  permanent  loss  (jf  sight 
of  the  affected  eye  is  the  result  which  must  always 
be  anticipated. 

8.  Retinitis. — Retinitis  is  commonly  described 
as  occurring  in  three  chief  forms —  the  all>iiininuric, 
the  syt'kilitic,  and  tlie  pigmentary  ;  Init  the  writer 
is  inclined  to  believe  that  only  the  last  of  these  three 
is  a  genuine  retinitis,  and  that  in  the  others  the 
inflammation,  if  it  should  exist,  is  merely  a  secon- 
dary consequence  of  the  irritation  produced  by  the 
presence  of  adventitious  deposits. 

a.  Allnimimiric  Retinitis. — In  the  so-called 
albuminuric  retinitis,  the  sequence  of  events  lends 
support  to  the  opinion  that  the  renal  disease  is  not 
an  original  affection,  but  a  result  of  morbid  changes 
which  are  common  to  the  whole  of  the  small  arteries 
of  the  body. 

Sv.MPTOMS.  —  In  many  cases  of  albuminuria,  the 
sight  is  not  affected  from  first  to  last,  and  the  retinn; 
remain  healthy.  In  some,  the  retinal  changes 
precede  the  appearance  of  albumen  in  the  urine  ; 
and,  in  the  majority,  the  renal  and  retinal  changes 
are  coincident.  The  retinal  changes  are  of  two 
kinds  :  namely,  arterial  hemorrhages,  occurring  in 
the  fibre-layer,  so  that  the  blood-patches  assume 
a  fibrillated  aspect  with  brushjike  terminations ; 
and  the  formation  of  white  patches,  either  of 
cholesterine-deposit  or  of  fatty  degeneration,  or 
of  both  combined,  scattered  irregularly  over  the 
fundus,  but  often  grouped  into  a  stellate  figure 
around  the  macula  lutea,  and  into  an  irregular  ring 
around  the  disc.  To  these  appearances  are  added, 
in  some  cases,  those  of  swelling  of  the  disc-margins 
with  eft'usion  into  the  retinal  fibre-layer  ;  and,  when 
the  last-named  appearances  are  presented,  there 
is  always  a  far  greater  deterioration  of  sight  than 
when  they  are  absent.  It  is  a  matter  of  daily  occur- 
rence that  the  existence  of  renal  disease  is  not 
suspected  until  impairment  of  sight  leads  to  an 
ophthalmoscopic  examination,  and  this  to  the  dis- 
covery of  the  retinal  changes. 

Treatment.— -The  treatment  of  the  renal 
maladies  which  produce  albuminuria  is  in  no  way 
modified  on  account  of  the  presence  of  a  retinal 
complication  ;  and  the  unfavourable  prognosis  which 
must  generally  be  given  as  regards  life  throws  into 
comparative  insignificance  the  gradual  failure  of 
vision,  which  seldom  proceeds  to  complete  blindness. 

1).  Syphilitic  Retinitis. — This  is  usually  an  in- 
cident of  the  most  advanced  stages  of  the  disease, 
and  is  most  frequently  seen  in  persons  who  have 
been  inadequately  treated  during  the  primary  stage, 


but  who  have  for  some  months  or  even  for  a  year  or 
two  been  free  from  symptoms. 

Symptoms. — Dimness  of  sight  is  then  complained 
of,  and  the  retina  is  found  to  present  scattered 
patches  of  very  irregular  outline,  and  of  a  filmy 
whitish  aspect.  Such  patches  may  be  more  or  less 
obscured  by  slight  general  turbidity  of  the  retina 
itself,  or  of  the  vitreous  body  in  its  immediate 
vicinity,  the  latter  condition  being  of  itself  highly 
suggestive  of  the  nature  of  the  malady. 

Treatment. — The  treatment  must  be  greatly 
governed  by  the  past  history  of  the  case,  but  may  in 
most  instances  turn  upon  the  use  of  iodide  ot 
potassium  for  the  relief  of  the  retinal  troubles, 
followed  by  a  sufficient  course  of  mercury  for  the 
eradication  of  the  syphilitic  taint. 

c.  Pigmentary  Retinitis. — This  appears  to  be 
a  true  inflammation  of  the  retina,  or  of  the  im- 
mediately subjacent  choroid,  diftering  from  the 
foregoing  affections  in  that  it  attacks  the  sensory 
elements,  instead  of  the  fibre-layer  or  the  connective 
tissue  of  the  membrane. 

/Etiology. — The  subjects  of  pigmentary  retinitis 
are  of  all  ages,  from  nine  or  ten  years  to  seventy  ; 
and,  in  some  instances,  the  duration  of  the  disease 
has  been  as  much  as  twenty  years,  from  the  first 
appearance  of  the  symptoms  to  their  ultimate 
termination  in  blindness.  As  a  rule,  however,  the 
patients  are  young  adults,  or  persons  not  past 
middle  age. 

It  is  a  remarkable  feature  of  pigmentary  retinitis 
that  it  almost  invarialjly  attacks  more  than  one 
member  of  a  family  ;  and  it  has  been  said  to  be 
especially  frequent  in  the  ofi'spring  of  marriages 
of  consanguinity,  but  this  statement  is  not  borne  out 
by  English  experience. 

Anatomical  Characters. — From  the  extreme 
chronicity  of  its  course,  from  its  obstinacy,  and 
from  its  peculiar  anatomical  distribution,  pigmentary 
retinitis  should  probably  be  regarded,  together  with 
some  forms  of  choroiditis,  as  having  its  analogies 
among  some  of  the  chronic  diseases  of  the  skni.  It 
usually  appears  to  commence  in  a  narrow  annulus 
near  the  equator  of  the  eyeball,  and  gradually  spreads 
inwards  towards  the  optic  disc  ;  the  tissues  affected 
are  the  perceptive  and  pigmentar)'  laj'ers  of  the 
retina  and  the  subjacent  chorio-capillaris,  which 
slowly  become  disorganised  and  matted  together 
in  one  common  degeneration.  Coincidently  with 
the  progress  of  the  disease,  pigment  is  deposited  in 
the  parts  affected,  and  in  the  retina  superficial 
to  them,  in  the  form  of  irregular  lines  and  striations, 
and  especially  along  the  course  of  the  main  arterial 
l^ranches.  As  the  annulus  of  disease  gradually 
closes  in  upon  the  macula,  the  optic  disc  undergoes 
atrophy,  and  the  central  vessels,  both  veins  and 
arteries,  dwindle  in  size. 

Symptoms. — The  subjective  symptoms  are  as 
characteristic  as  the  ophthalmoscopic  appearances. 
Over  the  region  actually  invaded,  the  sensory 
elements  of  the  retina  are  destroyed  and  the  power 
to  receive  visual  impressions  is  lost.  The  fibre-la3'er 
not  being  implicated,  the  conduction  of  impressions 
from  parts  of  the  retina  more  peripheral  than  the 
disease  may  remain  unaffected  ;  and  hence  we  may 
have  a  blind  zone  surrounding  the  centre  of  the 
field  of  vision,  and  surrounded  itself  by  a  zone  still 
more  external,  in  which  dim  vision  is  preserved. 
But  the  salient  symptoms  are  two  —the  gradual  con- 
traction of  the  field  of  vision  due  to  the  progressive 
encroachments  of  the  disease  ;  and  night-blindness, 
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due  to  the  nerve-atrophy,  which  interferes  with  the 
conduction  or  perception  of  any  but  strong  impres- 
sions. When  these  symptoms  co-exist  ;  when  the 
field  of  vision  is  small  and  becoming  gradually 
smaller  ;  and  when  the  patient,  who  can  still  see 
fairly  in  the  daytime,  can  scarcely  find  his  way  about 
as  dusk  begins  to  fall,  we  may  predict  the  ophthal- 
moscopic appearances  with  a  very  near  approach  to 
certainty.  The  optic  disc  will  be  unnaturally  pale, 
and  the  fundus  overstrewn,  towards  the  periphery, 
with  irregular  black  lines  and  stripes,  of  which  it  is 
possible  that  none  may  be  visible  within  that  portion 
of  the  field  of  the  ophthalmoscope  which  includes 
the  disc. 

Diagnosis.  —  Pigmentary  retinitis  may  be  mis- 
taken for  the  most  chronic  form  of  glaucoma,  on 
account  of  the  contraction  of  the  field  of  vision  ;  but 
may  be  distinguished  by  the  absence  of  high  tension, 
by  the  night-blindness,  and  by  the  pigmentation  of 
the  retina.  It  may  be  mistaken  for  the  atrophy  of 
sclerosis,  but  only  if  the  ophthalmoscopic  examination 
be  limited  to  the  nerve-disc,  to  the  neglect  of  the 
surrounding  parts  of  the  fundus. 

Treatment. — In  the  treatment  of  a  disease  so 
essentially  chronic,  it  is  difficult  to  arrive  at  trust- 
worthy evidence  of  the  efficacy  of  a  remedy,  but  the 
prolonged  administration  of  iron  is  at  least  of  a 
certain  degree  of  utility  in  arresting  the  progress  of 
the  malady.  The  preparation  employed  is  probably 
not  material. 

9.  Deiachnient  of  the  Retina. — Synon.  :  Sub- 
retinal  Dropsy. — This  is  a  condition  the  causes  of 
which  have  never  been  satisfactorily  explained,  but  it 
has  been  attributed  to  the  contraction  of  inflamma- 
tory effusions  in  the  vitreous  body,  which  have  been 
supposed  thus  to  exert  traction  on  the  retina. 

The  first  symptom  which  attracts  the  attention  of 
the  patient  is  the  loss  of  part,  usually  either  the  upper 
or  the  lower  part,  of  the  field  of  vision  ;  and  it  is 
manifest  that  loss  of  the  upper  part  of  the  field  means 
detachment  of  the  lower  part  of  the  retina,  and  vice 
versd.  Detachment  is  sometimes  produced  by  a 
blow  or  injury,  but  more  frequently  it  occurs  without 
any  assignable  cause,  either  local  or  constitutional. 
One  or  both  eyes  may  be  affected. 

The  diagnosis  is  rendered  easy  by  the  ophthalmo- 
scope, which  exhibits  the  detached  portion  as  a  sort 
of  floating  prominence,  projecting  into  the  interior 
of  the  eyeball,  generally  bluish-white  in  colour,  and 
crossed  by  the  retinal  blood-vessels. 

The  prognosis  is  unfavourable  in  the  majority  of 
instances,  and  treatment  is  seldom  effectual. 

Treatment. — Cases  have  been  recorded  in  which 
disappearance  of  the  sub-retinal  fluid,  and  restora- 
tion of  vision,  have  followed  prolonged  confinement 
in  the  supine  posture  ;  and  the  occurrence  of 
improvement  after  spontaneous  rupture  of  the 
detached  portion  suggested  to  von  Graefe  the  ad- 
visability of  producing  such  a  rupture  by  artificial 
means.  Various  operations  have  been  undertaken 
for  this  purpose,  and  also  for  the  evacuation  of  the 
sub-retinal  fluid  through  a  puncture  in  the  outer 
tunics  of  the  eye,  and  have  in  a  few  instances  been 
partially  successful ;  but  the  evidence  in  their  favour 
hardly  establishes  more  than  that  attempts  of  such 
a  nature  may  be  made.  The  writer  once  obtained 
an  excellent  result  by  puncturing  a  detached  retina 
m  an  eye  from  which  cataract  had  been  removed 
eleven  years  before  ;  but  the  puncture  was  greatly 
facilitated,  and  its  risks  were  in  a  corresponding 
degree  diminished,  by  the  absence  of  the  lens.  Two 


or  three  years  later,  however,  the  detachment 
returned  and  became  complete.  Detachment  may 
be  simulated,  or  may  even  be  caused,  by  the  growth 
of  intra-ocular  tumours,  sarcomatous  or  gliomatous, 
which  ma}-  demand  the  early  removal  of  the  e\'eball. 
.Such  cases  would  usually  be  distinguished  from 
simple  detachment  b)'  increased  hardness  of  the  eye- 
ball, which  the  morbid  growth  almost  necessarily 
occasions,  and  which  would  be  the  more  significant 
inasmuch  as  detachment  alone  is  usually  accompanied 
by  diminished  tension.  It  must  nevertheless  be 
remembered  that  normal  tension  does  not  absolutely 
preclude  the  presence  of  tumour  ;  as  there  are  well- 
authenticated  cases  in  which  the  absorption  of  the 
ocular  fluids  has,  for  a  time,  precisely  kept  pace  with 
the  increase  of  the  growth. 

10.  Glioma. — This  name  was  given  by  A'irchow 
to  a  malignant  growth  which  has  its  origin  in  the 
neuroglia,  or  connective  tissue  of  the  nervous 
system,  and  which  was  formerly  described  as  en- 
cephaloid  cancer.  When  originating  in  the  retina, 
it  early  produces  loss  of  sight,  and  presently  shows 
through  the  pupil  as  a  substance  of  a  primrose- 
yellow  colour,  by  which  the  still  transparent  lens  is 
pressed  forward  towards  the  cornea.  It  is  chiefly 
a  disease  of  childhood,  and  has  been  seen  by  the 
writer  as  early  as  the  fifth  week  of  infant  life.  It  is 
liable  to  be  mistaken  by  superficial  observers  for 
congenital  or  infantile  cataract,  an  error  which  must 
be  carefully  guarded  against,  because  the  early  and 
entire  removal  of  the  eye,  together  with  as  much  of 
the  optic  nerve  as  can  be  reached,  furnishes  the  only 
hope  of  preserving  the  life  of  the  patient.  When 
the  operation  is  performed  sufficiently  early,  it  has 
in  a  few  instances  been  completely  successful,  cases 
having  been  recorded  in  which  no  recurrence  of 
the  growth  has  happened  after  the  lapse  of  years. 
In  the  majority,  however,  recurrence  and  death  have 
terminated  the  history. 

11.  Sarcoma. — This  differs  from  glioma  in  having 
its  origin  in  the  choroid,  and  in  being  of  a  darker 
colour,  and  sometimes  pigmented  or  melanotic.  It 
may  only  be  discoverable  with  the  ophthalmo- 
scope. It  is  as  malignant  as  glioma,  and  requires 
the  same  treatment. 

VIII.  Diseases  of  the  Choroid. — Diseases 
of  the  choroid,  recognisable  by  the  ophthalmoscope, 
are  almost  limited  to  certain  chronic  forms  of 
inflammation  and  of  atrophy ;  for,  in  any  acute 
choroiditis,  there  is  always  too  much  turbidity  of 
the  vitreous  body  to  allow  the  state  of  the  membrane 
to  be  seen. 

Chronic  Choroiditis. — The  chronic  forms  of 
choroiditis  are  remarkable  for  leading  to  an  undue 
formation,  or  to  a  great  displacement,  of  the  choroidal 
pigment ;  and  to  the  ultimate  complete  wasting  and 
disappearance  of  the  portions  of  the  choroid  which 
are  afTected,  so  that  over  these  portions  there  will 
ultimately  be  no  choroid  visible,  and  the  ordinary 
red  colour  of  the  fundus  will  be  replaced  by  the  ivory 
whiteness  of  the  inner  surface  of  the  sclerotic. 

Chronic  choroiditis  may  be  divided  into  two  chief 
varieties — the  disseminated  and  the  diffused.  The 
disseminated  occurs  chiefly  in  children,  and  chiefly, 
perhaps  exclusively,  in  those  who  are  the  subjects 
of  inherited  syphilis.  It  is  seldom  seen  until  its 
period  of  activity  is  passed.  A  child  is  brought 
on  account  of  defective  vision,  which  has  probably 
existed  from  birth  or  from  a  time  but  little  sub- 
sequent to  it  ;  and  the  ophthalmoscope  displays  a 
number  of  small  white  spots,  with  black  borders, 
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scattered  irregularly  over  the  fundus  of  the  eye. 
The  white  spots  are  patches  of  choroidal  atrophy, 
and  the  black  borders  are  rings  of  increased  pigment- 
formation,  by  which  the  spots  of  inflammation, 
which  must  have  been  comparable  to  little  pimples, 
have  been  surrounded. 

Treatment. — Such  cases  admit  of  no  treatment, 
except  in  the  rare  instances  in  which  some  active 
mischief  may  be  detected,  in  the  shape  of  small 
patches  or  spots  in  which  effusion  has  not  yet  passed 
into  atrophy,  and  in  which  such  an  antisyphilitic 
treatment  should  be  employed  as  the  state  of  the 
patient  may  otherwise  permit  or  indicate. 

Diffused  choroiditis  is  more  frequently  an  affec- 
tion of  adult  age  ;  and,  although  very  frequently 
syphilitic,  is  not  invariably  so.  It  diifers  from  the 
foregoing  chiefly  in  the  absence  of  any  defined  shape 
or  precise  limitation  of  the  parts  affected.  In  the 
early  stages  the  choroid  is  seen  to  be  troubled  liy 
congestion  or  effusion,  and  these  conditions  pass 
gradually  into  abnormal  pigmentation  and  atrophy. 
The  course  of  the  disease  may  be  very  chronic  and 
irregular,  and  different  stages  of  it  may  be  seen  at 
the  same  time  in  different  parts  of  the  same  eye. 

The  prognosis  may  in  general  be  moderately 
favourable  ;  for,  although  the  choroiditis  destroys 
the  portion  of  retina  immediately  in  front  of  it,  its 
extension  is  capricious,  and  it  may  often  be  arrested 
in  time  to  leave  portions  of  the  eye,  and  especially 
the  central  portions,  unhurt.  When  it  occurs  in  the 
vicinity  of  the  macula  lutea,  so  as  to  imperil  central 
vision,  it  is  much  more  formidable  than  when 
confined  to  the  more  peripheral  parts  of  the  mem- 
brane. 

Treatment. — Whenever  there  is  a  history  or 
syphilis,  this  must  be  taken  as  the  clue  to  treatment  ; 
and,  if  no  syphilis  can  be  discovered,  the  chief 
reliance  must  be  placed  upon  rest  of  the  eyes,  occa- 
sional depletion  from  the  temples  by  Heurteloup's 
leech,  counter-irritation  by  blisters  or  setons,  and 
such  internal  medication  as  the  general  state  of  the 
patient  may  suggest. 

IX.  Diseases  of  the  Vitreous  Body. — Dis- 
eases of  the  vitreous  body  are  as  yet  very  imperfectly 
understood,  and  we  know  little  more  concerning  them 
than  that  this  substance  is  liable  to  become  turbid 
in  certain  forms  of  acute  general  inflammation  of 
the  eye  ;  and  that  it  is  sometimes  rendered  turbid, 
without  inflammation,  by  the  presence  of  floating 
films  which  may  be  readily  seen  by  the  ophthalmo- 
scope, and  which  may  be  so  numerous  as  to  form  a 
serious  impediment  to  vision. 

1.  Turbidity. — Turbidity  of  the  vitreous  is  very 
common  in  syphilitic  cases  ;  but  the  films  referred 
to  are  seen  when  no  syphilis  can  be  suspected. 
Their  number,  and  their  free  movements,  show  that 
the  vitreous  must  in  great  measure  have  lost  its 
natural  semi-solid  consistence,  and  have  become 
fluid  ;  but  little  or  nothing  is  known  of  their  actual 
pathology. 

Treatment.— The  most  effectual  treatment  for 
flocculi  in  the  vitreous  is  usually  diaphoresis  by  the 
subcutaneous  injection  of  from  two  to  four  minims 
of  a  ID  per  cent,  solution  of  nitrate  of  pilocarpine, 
which  may  be  repeated  on  alternate  days.  Local 
counter-irritation  with  iodine  may  also  be  practised  ; 
and  iodide  of  potassium  be  given  internally  in  such 
doses  as  circumstances  will  allow. 

2.  Muscir  Volit antes. — A  phenomenon  referred  to 
the  vitreous  body  is  the  appearance  of  the  moving 
particles,  or  strings  of  beaded  filaments,  which  are 


commonly  called  i/iusiw  volitantcs.  True  muscfe are 
known  by  the  negative  character  that  the  particles 
which  produce  them  cannot  be  seen  by  the  ophthal- 
moscope ;  and  by  the  positive  character  that  they 
never  so  intervene  between  the  eye  and  an  object, 
however  small,  as  to  exclude  the  latter  from  view. 
They  are  seen  most  readily  against  a  white  field,  as 
a  white  wall  or  a  white  cloud,  or  in  the  illuminated 
field  of  a  microscope  when  there  is  no  object  in 
view  ;  and  they  float  about  with  uncertain  move- 
ments, but  always  a  little  out  of  the  direct  line  of 
sight.  They  are  occasioned  by  the  filamentous 
framework  of  the  vitreous  body,  and  by  the  cell- 
nuclei  or  other  irregularities  upon  the  filaments. 
These  Ijodies,  without  being  opaque,  yet  differ  in 
the  precise  degree  of  their  transparency  from  the 
fluid  which  surrounds  them  ;  and  hence  they  cast 
upon  the  retina  shadows,  which  are  then  mentally 
projected  outwards  into  space  as  floating  objects. 
The  projected  shadows  appear,  of  course,  enor- 
mously larger  than  the  microscopic  specks  which 
produce  them,  and  the  latter  are  wholly  unim- 
portant and  of  no  morbid  signification.  Muscre 
may  be  discovered  by  any  person  by  the  simple 
expedient  of  looking  through  a  very  fine  perforation 
in  a  metal  disc  at  a  well-lighted  white  surface — a 
white  cloud,  for  example  ;  and  they  are  more  con- 
spicuous to  some  persons  than  to  others,  on  account 
of  the  varying  differences  which  may  exist  in  diff  erent 
eyes,  or  in  the  same  eyes  at  different  times  or  under 
different  conditions,  between  the  index  of  refraction 
of  the  filaments  and  nuclei  and  that  of  the  surround- 
ing fluid.  Moreover,  by  the  operation  of  an  obvious 
physical  law,  the  more  distant  the  particle  from  the 
retina,  the  larger  will  be  its  shadow  upon  that  mem- 
brane, and  the  larger  and  more  conspicuous  will  it 
appear.  For  this  reason,  and  on  account  of  the 
elongation  of  the  myopic  eyeball,  muscx  are  usually 
more  complained  of  by  the  short-sighted  than  by 
others.  They  are  often  sources  of  great  uneasiness 
to  patients  ;  but,  when  once  their  true  character  is 
known,  they  may  usually  be  disregarded  as  harm- 
less appearances,  the  natural  results  of  physiological 
structure.  It  is  often  important  that  the  physician 
should  be  able  to  make  their  nature  understood,  in 
order  that  he  may  dissipate,  once  for  all,  the 
unfounded  apprehensions  which  may  be  occasioned 
by  their  presence. 

X.  Diseases  of  the  Eyelids. — The  external 
surfaces  of  the  eyelids,  as  parts  of  the  common 
integument,  are  liable  to  all  its  diseases,  and  may 
thus  participate  in  erysipelatous  inflammation,  in 
eruptions,  and  in  the  results  of  injury,  besides 
becoming  the  seats  of  nsevi,  moles,  warts,  and  other 
growths.  Among  the  diseases  special  to  the  forma- 
tion of  the  eyelids,  the  most  important  are  the 
variations  of  shape  to  which  they  are  subject, 
generally  from  the  contraction  of  inflammatory 
exudations,  but  sometimes  from  perverted  muscular 
action  ;  the  cystic  tumours  which  are  produced  by 
obstruction  of  the  orifices  of  Meibomian  glands  ; 
the  inflammation  of  the  follicles  of  the  eyelashes,  or 
blepharitis ;  spasmodic  closure,  from  abnormal 
muscular  contraction  ;  and  either  patency  or  passive 
closure,  from  paralysis.  Many  of  these  affections 
are  distinctly  surgical,  and  others  are  only  parts  or 
symptoms  of  more  general  disorders. 

I.  Blepharitis. — Blepharitis,  or  inflammation  of 
the  follicles  of  the  eyelashes,  has  received  a  great 
variety  of  names  from  different  writers,  and  is 
frequently  known  as  tinea  tarsi,  or,  in  its  more 
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advanced  stage,  as  iippitudo.  The  disease  consists 
essentially  of  an  inflammation  of  the  lining  mem- 
brane of  a  hair-follicle  from  which  an  eyelash 
springs. 

'  Symptoms. — The  first  manifest  symptoms  are 
a  small  swelling  close  to  the  edge  of  the  eyelid, 
generally  of  the  upper  lid  ;  and  the  formation  of  a 
crust  around  the  bases  of  the  cilia  which  proceed 
from  the  swollen  part.  The  swelling  does  not 
extend  farther  up  the  lid  than  to  the  breadth  of 
about  a  line,  but  it  soon  spreads  along  the  border 
until  the  whole  length  is  involved,  and  it  usually 
spreads  also  to  the  lower  lid,  manifestly  inconsequence 
of  the  contagious  character  of  the  discharge.  If  the 
crust  is  removed,  and  if  the  part  from  which  it 
springs  is  magnified  and  carefully  examined,  it  will 
be  seen  that  the  mouths  of  the  follicles  are  some- 
what open,  no  longer  fitting  closely  to  the  issuing 
hairs,  and,  in  a  few  moments,  a  clear  fluid  will  be 
seen  to  exude,  and  speedily  to  dry  into  a  crust  or 
film,  which  covers  the  opening  as  if  with  a  varnish. 
Many  of  the  hairs  in  the  affected  follicles  are 
loosened,  and  fall  readily,  or  may  be  removed 
painlessly  by  slight  traction.  If  the  case  be  ne- 
glected, the  follicles  are  destroyed  as  hair-bearing 
organs,  so  that  the  lost  cilia  are  no  longer  repro- 
duced ;  and  the  new  tissue  which  constitutes  the 
subcutaneous  swelling  of  the  lid-margin  begins  to 
undergo  contraction,  and  in  this  way  gradually 
everts  the  cartilage.  The  edges  of  the  lids  become 
red,  swollen,  and  unsightly  ;  the  lachrj'mal  puncta 
are  so  displaced  outwards  that  they  no  longer  take 
up  the  tears ;  the  eyes  have  lost  the  protection 
of  the  lashes,  and  are  exposed  to  irritation  from 
atmospheric  particles  and  other  causes,  so  as  to  be 
especially  prone  to  conjunctival  and  corneal  inflam- 
mations ;  and  these  results  are  almost  incurable.  It 
is  therefore  very  important  that  blepharitis  should 
be  effectually  treated  in  its  early  stages,  when,  if 
only  due  care  be  taken  in  the  selection  and  use  of 
remedies,  it  is  but  a  trivial  affection. 

Treatment. — The  most  essential  part  of  the 
treatment  is  to  remember  that  the  secretion  which 
forms  the  crust  is  of  such  a  nature  that  it  is  not  very 
easy  of  removal,  and  that,  while  it  remains  in  situ, 
no  remedies,  however  judiciously  chosen,  can  obtain 
access  to  the  parts  really  affected  by  the  disease. 
The  crust  is  composed  partly  of  the  already  men- 
tioned secretion  from  the  inflamed  surfaces,  partly 
of  the  greasy  secretion  of  the  Meibomian  glands  ; 
and  it  is  the  admixture  of  the  latter  which  renders 
the  crusts  difficult  of  removal  by  water  alone.  A 
solution  of  bicarbonate  of  sodium  of  five  grains  to 
the  ounce  of  warm  water  will  remove  them  readily  : 
and  this  solution  should  be  applied  in  such  a  manner 
as  to  soak  into  the  crusts  and  loosen  them  thoroughly 
iiefore  any  attempt  is  made  to  detach  them.  As 
soon  as  they  are  detached,  the  surface  beneath  should 
be  gently  dried,  and  an  astringent  should  be  applied 
immediately,  so  that  it  may  find  its  way  down  into 
the  depths  of  the  hair-follicles,  and  may  reach  the  seat 
of  the  malady.  The  best  astringent  is  generally  the 
ointment  of  the  precipitated  yellow  oxide  of  mercury, 
already  recommended  for  the  cure  of  ulcers  of  the 
cornea  ;  and  this  may  be  applied  to  the  affected 
part  by  the  tip  of  a  finger.  If  amendment  does  not 
speedily  follow,  it  may  be  suspected  that  the  crusts 
have  been  imperfectly  removed,  or  the  applications 
iiuperfectly  made,  and  it  will  be  well  for  the  practi- 
tioner personally  to  superintend  the  process.  When 
this  has  been  done,  if  the  affection  continues  obsti- 


nate, some  other  astringent  should  be  tried,  and  the 
nitrate  of  silver  is  among  the  best  for  this  purpose. 
Amendment  of  the  lid-margin  may  generally  be 
quickly  produced  ;  but  the  disease  will  for  a  long 
time  lurk  in  the  depths  of  the  follicles,  and  the 
treatment  must  be  continued  until  all  subcutaneous 
swelling  has  disappeared  from  the  lid-margins.  Un- 
less this  be  done,  speedy  relapse  is  inevitable,  the 
inflammation  soon  creeping  out  of  the  follicles  again 
and  recovering  the  ground  of  which  it  had  been  de- 
prived. Such  a  result  is  constantly  seen  in  hospital 
out-patients,  in  spite  of  all  efforts  to  guard  against  it, 
and,  in  prescribing  for  blepharitis,  it  is  always 
desirable  to  warn  patients  of  the  perseverance  which 
will  be  required,  and  of  the  great  importance  of 
obtaining  a  radical  cure.  There  can  be  no  doubt 
that  blepharitis  is  exceedingly  contagious  through 
the  medium  of  its  secretion,  conveyed  upon  sponges, 
towels,  or  fingers,  and  this  should  be  fully  recognised 
whenever  it  attacks  children  who  are  attending  a 
school.  The  name  '  tinea  tarsi '  may  perhaps  be 
taken  as  the  expression  of  a  belief  that  the  disease 
is  allied  to  tinea  tonsurans,  and  that  it  is  produced 
by  the  growth  of  a  parasitic  fungus.  The  writer  is 
not  aware  of  any  sufficient  ground  for  the  adoption 
of  this  opinion. 

2.  Eiitropimii  and  Ectropiidii. — Incurvation  and 
excurvation  of  the  eyelids  may  be  looked  upon  as 
purely  surgical  maladies.  The  former  exposes  the 
eyes  to  injury  from  the  irritation  of  inturned  eye- 
lashes (trichiasis)  ;  the  latter  from  foreign  bodies  of 
various  kinds. 

Treatment. — The  remedy  for  both,  when  any  is 
practicable,  must  be  usually  sought  in  a  surgical  ope- 
ration. An  exception  depends  upon  the  fact  that  ec- 
tropium  is  sometimes  produced  by  paralysis  of  the 
facial  nerve,  which  renders  the  orbicularis  muscle 
flaccid  and  powerless,  and  permits  the  lower  lid  to  fall 
downwards  under  the  influence  of  gravity.  The 
cure  of  the  general  nerve-afi'ection  may  restore  the 
power  of  the  muscle,  and  may  in  time  lead  to  com- 
plete recovery  of  the  natural  position  of  the  lid.  In 
such  cases,  even  if  electricity  does  not  form  part  of 
the  general  treatment  of  the  paralysis,  it  may  often 
be  applied  with  benefit  to  the  orbicularis. 

3.  Blephai-ospasiinis.  —  This  term  is  employed  to 
denote  an  intermittent  closure  of  the  eyelids  by 
involuntary  action  of  the  orbicularis  in  response  to 
some  concealed  source  of  irritation  ;  and  is  thus  dis- 
tinguished from  the  spasm  which  accompanies  photo- 
phobia. 

Symptoms. — The  spasm  is  most  liable  to  occur 
in  circumstances  of  mental  excitement.  The  motor 
nerves  appear,  as  a  rule,  to  be  merely  the  passive 
conductors  of  a  reflected  impulse,  and  the  trouble 
seems  usually  to  be  dependent  upon  a  morbid  con- 
dition of  the  fifth  nerve,  or  upon  a  source  of  irritation 
in  some  peripheral  part  from  which  a  twig  of  the 
fifth  nerve  passes  to  the  centre. 

Treatment. — In  the  treatment  of  such  cases,  it 
is  sometimes  possible  to  find  the  twig  which  conveys 
the  impression  ;  that  is  to  say,  to  discover  a  point 
where  pressure,  sufficiently  firm  to  arrest  conduction, 
will  at  once  relax  the  spasm.  Such  points  should 
be  looked  for  at  the  supra-orbital  notch,  over 
the  malar  bone,  and  in  any  other  situation  suggested 
by  special  circumstances  ;  and,  if  a  point  at  which 
pressure  will  arrest  the  spasm  is  discovered,  we  learn, 
at  once  by  what  branch  of  the  fifth  nerve,  and  there- 
fore approximately  from  what  region,  the  irritation 
is  conveyed,  and  where  its  source  is  to  be  sought 
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for.  If  nothing  can  be  discovered  l)y  careful  exami- 
nation, decayed  teetli,  accumulations  of  cerumen  in 
tile  ears,  and  conjuctival  granulations  are  possible 
conditions  which  should  he  looked  for,  and  which 
should  receive  attention  if  they  are  found.  When 
all  other  treatment  has  failed,  the  spasm  has  some- 
times been  stopped  by  subcutaneous  section  of  a 
sensory  nerve  ;  and  this  may  be  practised  hopefully 
if  the  spasm  can  be  arrested  by  pressure  on  some 
definite  spot,  which  must  then  serve  for  the  guidance 
of  the  knife.  If  no  such  spot  can  be  found,  section 
of  the  supra-orbital  nerve,  and  next  of  the  sub- 
cutaneous malar,  may  be  attempted  ;  since  neither 
of  these  is  sufficiently  important  for  its  temporary 
disablement  to  be  set  against  even  the  possibility  of 
relief  from  a  very  distressing  affection.  In  some 
cases,  however,  it  would  appear  that  the  mischief 
must  be  central,  and  that  no  section  of  an  afferent 
nerve  can  be  useful.  The  division  of  the  motor 
nerves  of  the  orbicular  muscles,  if  it  could  be  success- 
fully accomplished,  would  produce  a  paralysis  even 
more  injurious  than  the  spasm  ;  and  the  cases  in 
which  the  latter  is  due  to  central  irritation  or  other 
troulde,  unless  they  can  be  relieved  by  medicine, 
and  by  the  rectification  of  whatever  may  be  mani- 
festly wrong  in  the  condition  of  the  patient,  offer 
very  small  hope  of  improvement.  Sei'  Facial 
Spasm. 

4.  Ptosis. — Ptosis  is  a  condition  of  permanent 
passive  closure  of  an  upper  eyelid  as  a  consequence 
of  paralysis  of  its  levator  muscle,  or  it  may  happen 
in  consequence  of  this  muscle  having  been  torn 
from  its  attachment  to  the  tarsal  cartilage,  so  that  it 
can  no  longer  modify  the  position  of  the  lid. 

Symptoms. — Paralytic  ptosis  may  be  either 
partial  or  complete,  according  to  the  degree  of  the 
nerve-affection  ;  and  as  the  levator  palpebra  is 
supplied  by  the  third  nerve,  which  supplies  also  the 
superior,  the  internal,  and  the  inferior  rectus,  as 
well  as  the  inferior  oblique,  the  sphincter  pupilla;, 
and  the  ciliary  muscle,  ptosis  is  usually  accompanied 
by  paralysis  of  one  or  more  of  these  muscles.  When 
they  are  all  affected,  the  eyeball  is  turned  outwards 
by  the  action  of  the  external  rectus,  and  is  im- 
movable in  other  directions  excepting  feebly  by  the 
superior  oblique.  The  pupil  is  dilated,  and  the 
power  of  adjusting  the  eye  for  near  vision  is  im- 
paired or  lost,  although,  when  the  lid  is  raised,  near 
objects  can  still  be  distinctly  seen  by  the  aid  of 
a  convex  lens.  When  all  the  muscles  supplied 
by  the  third  nerve  are  affected,  the  inference  is  that 
the  cause  of  paralysis  is  acting  upon  the  common 


FACIAL  ATROPHY.— Synon.  :  Facial  hemi- 
atrophy ;  Hciniah-ophia  facialis  progressiva. 

Definition. — A  wasting  which  is  usually  limited 
to  one  side  of  the  face  and  which  involves  all  the 
structures,  although  the  change  in  the  volume  of  the 
muscles  is  not  due  to  a  true  atrophy. 

/Etiology. — Women  are  more  commonly  affected 
than  men,  and  the  atrophy  usually  begins  before 
puberty.  In  most  cases  no  cause  can  be  as- 
signed ;  in  a  few  there  has  been  hereditary  trans- 
mission, and  in  others  the  condition  has  followed 


trunk  of  the  nerve  ;  and  such  a  cause  is  not  infre- 
quently the  presence  of  periosteal  swelling  at  the 
sphenoidal  fissure.  If  only  some  of  the  muscles  are 
affected,  the  inference  is  that  the  cause  of  the 
paralysis  is  either  limited  to  the  central  nuclei 
of  origin  of  certain  filaments,  or  else  that  it  is 
situated  anterioi'ly  to  the  division  of  the  main  trunk 
into  the  branches  which  proceed  to  different  parts  ; 
and  it  is  conceivable  that  the  limitations  of  the  para- 
lysis may  point,  with  tolerable  certainty,  to  the 
precise  locality  of  the  disorder. 

The  causes  of  ptosis,  as  of  other  paralytic  affections 
of  single  cranial  nerves,  apart  from  injuries  and  the 
pressure  of  morbid  growths,  may  almost  be  reduced 
to  syphilis  and  to  impaired  nutrition  of  the  centres, 
the  latter  usually  connected  with  hard  mental  work 
and  worry.  In  every  case,  evidence  of  syphilis 
should  be  carefully  sought  for  ;  and,  if  found,  should 
determine  the  nature  of  the  treatment,  as  also  of  the 
prognosis,  which,  in  such  instances,  may  be  generally 
favourable.  In  cases  of  the  second  class,  where 
there  is  no  evidence  of  syphilis,  and  where  the 
symptoms  point  to  general  impairment  of  nervous 
energy,  the  administration  of  iodide  of  potassium, 
in  combination  with  tonics,  will  sometimes  be 
useful  ;  but  the  main  reliance  must  be  placed  upon 
rest,  good  living,  and  external  surroundings  favour- 
able to  the  restoration  of  health. 

5.  Diplopia. — Double  vision,  although  it  haS  no 
proper  relation  to  the  subjects  treated  of  in  the 
present  section,  is  yet  so  far  allied  to  ptosis  that, 
when  occurring  suddenly,  it  is  almost  always  an  effect 
of  paralysis  or  of  paresis  either  of  the  sixth  nerve 
of  one  eye,  supplying  its  external  rectus,  or  of  the 
branch  of  the  third  nerve  which  supplies  its  interna! 
rectus.  In  the  former  case  the  affected  eye  will 
deviate  inwards,  and  will  have  limited  range  of 
movement  towards  the  outer  canthus  ;  while  in  the 
latter  case  these  conditions  will  be  reversed. 

Ai  regards  the  causes  and  treatment  of  these 
limited  forms  of  paralysis,  there  is  nothing  to  add  to 
what  has  already  been  stated  about  ptosis.  It  is 
sometimes  desirable,  while  the  diplopia  continues, 
to  exclude  the  deviating  eye  from  vision  by  a  shade, 
an  opaque  spectacle-glass,  or  other  suitable  con- 
trivance, on  account  of  the  vertigo  and  uncertainty 
of  gait  which  may  be  occasioned  by  the  double 
images. 

See  also  Exophthalmic  Goitre  ;  Lachrymal 
Apparatus,  Diseases  of;  Lagophthalmos  ; 
Orbit,  Diseases  of ;  Strabismus  ;  Stye  ;  and 
Vision,  Disorders  of. 

R.  Brudenell  Carter. 


one  of  the  specific  fevers,  abscess  in  the  region  of 
the  ear,  erysipelas  or  tonsillitis,  but  trauma  to  the 
face  is  the  most  common  exciting  cause. 

Symptoms. — A  white  or  yellowish-white  patch 
appears  on  the  cheek,  chin,  or  forehead,  and 
gradually  spreads,  the  skin  becoming  parchment- 
like and  often  '  glossy  ; '  all  secretions  are  usually 
diminished,  while  hairs,  if  present,  change  colour 
and  often  fall  off.  The  subcutaneous  tissues  waste, 
so  that  a  local  depression  is  formed,  which  is  most 
obvious  when  the  cheek  is  the  part  affected,  and 
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atrophy  of  the  orbital  fat  results  in  recession  of  the 
eyeball.  As  the  disease  progresses  the  bones  and 
cartilages  also  atrophy,  especially  in  the  cases  that 
begin  before  puberty.  The  teeth  may  be  smaller, 
decayed,  and  loose  on  the  affected  side.  There  is  no 
true  atrophy  of  the  muscles,  although  they  become 
small  in  consequence  of  disappearance  of  their 
interstitial  fat,  a  state  of  things  that  accounts  for 
hemiatrophy  of  the  tongue  which  occurs  in  some  of 
the  cases. 

The  muscles  act  voluntarily,  and  in  response  to 
electrical  stimulation.  Neuralgic  pains  may  occur, 
but  cutaneous  sensibility  is  not  blunted,  and  taste 
is  not  affected  even  when  the  tongue  is  involved. 

The  atrophy  varies  in  distribution  and  in  rate  of 
progress.  It  may  remain  limited  to  the  part  in 
which  it  commences,  or  it  may  spread  so  as  to 
involve  the  whole  of  one  side  of  the  face,  when  the 
two  halves  look  as  if  they  belong  to  two  different 
individuals.  More  rarely  the  atrophy  becomes  bi- 
lateral, and  in  a  few  cases  atrophic  areas  of  skin 
have  been  present  on  the  arm  and  back  on  the 
same  side  as  the  facial  hemiatrophy. 

Morbid  Anatomy  and  Pathology. — Inter- 
stitial neuritis  of  the  fifth  nerve  has  been  found  in 
one  case,  a  discovery  that  has  led  to  the  belief  that 
the  facial  atrophy  is  induced  by  this  change  in  the 
nerve.  There  are,  however,  objections  to  this  view, 
and  grounds  for  regarding  the  affection  as  the  result 
of  arrest  of  development. 

Diagnosis.  —The  condition  is  easily  recognised, 
but  has  to  Ije  distinguished  from  asymmetry  of  the 
face  of  congenital  origin,  that  due  to  infantile  hemi- 
plegia, the  atrophy  of  the  facial  muscles  due  to  a 
lesion  of  the  seventh  nucleus  or  nerve,  sympathetic 
paralysis  with  consequent  recession  of  the  eyeball, 
and  facial  hemi-hypertrophy  which  causes  the  un- 
affected side  of  the  face  to  appear  small. 

Prognosis. — The  atrophy  is  usually  progressive, 
and  produces  permanent  disfigurement. 

Treatment  Massage,  facial  gymnastics,  and 

galvanism  are  indicated,  as  are  tonics  such  as 
arsenic,  iron,  and  strychnine.  The  deformity  of  the 
cheek  may  be  lessened  by  a  '  plumper '  worn  inside 
the  mouth.  J.  S.  Risien  Russell. 

FACIAL  PARALYSIS.-  Synon.  :  Paralysis  of 
the  Portio  dura  ;  Bell's  Paralysis. 

Definition. — Paralysis  of  the  muscles  of  the 
face,  due  to  disease  or  injury  of  the  nucleus  or 
fibres  of  the  seventh  nerve. 

Above  the  nucleus,  the  motor  path  for  the  face 
decussates,  and  joins  that  from  the  arm  and  leg  ; 
damage,  therefore,  in  the  pons  (above  the  crossing), 
in  the  crus,  internal  capsule,  or  hemispheres,  may 
produce  facial  paralysis,  but  does  so  usually  as  a 
part  of  hemiplegia.  This  paralysis,  which  is  on  the 
same  side  as  that  in  the  limbs,  is  partial  only, 
affecting  chiefly  the  muscles  of  especially  unilateral 
use  (as  the  zygomatici)  ;  and  very  little  those  of 
solely  bilateral  use,  in  the  upper  part  of  the  face — 
e.g.  the  frontales.  In  this  article  paralysis  from 
damage  to  the  fibres  or  nucleus  of  the  nerve  itself 
will  alone  be  considered. 

^^^TiOLOGY.  —  (i)  The  most  common  causes  of 
facial  palsy  are  unilateral,  and  damage  the  nerve  as 
it  passes  through  the  narrow  canal  in  the  temporal 
bone.  There,  the  slightest  inflammatory  eft'usion 
will  cause  pressure  on  the  nerve-fibres.  Such 
neuritis  may  be  due  to  exposure  to  cold  (and  is 
then  often  called  '  rheumatic  ' )  ;  to  contiguous  bone- 


disease,  as  caries ;  and  sometimes  to  syphilis. 
Plasmorrhage  into  the  sheath  may  also  compress  the 
nerve.  Cold  is  the  most  common  cause  of  palsy, 
but  the  exposure  is  often  forgotten  ;  it  has  been 
supposed  to  act  by  paralysing  the  peripheral  nerve- 
twigs,  but  this  is  never  the  case  in  one-sided 
paralysis  ;  in  all  cases  lasting  more  than  a  few  days, 
evidence  of  changed  nutrition  may  be  detected  in 
the  nerve-trunk  as  it  emerges  from  the  stylo-mastoid 
foramen  liy  electrical  stimulation.  External  cellu- 
litis may  extend  into  the  canal.  Tumours  of  the 
bone  and  fracture  of  the  base  may  also  damage  the 
nerve  as  it  passes  through  the  bone.  (2)  Injury  to 
the  nerve  outside  the  skull  by  blows,  pressure  by 
forceps  in  instrumental  delivery,  incised  wounds 
(accidental  or  surgical),  or  parotid  and  other  tumours, 
are  occasional  causes.  (3)  Within  the  skull  the 
nerve  may  be  damaged  by  meningitis,  acute  or 
chronic,  and  especially  by  syphilitic  inflammation, 
or  by  pressure  of  neighbouring  growths.  The 
radicular  fibres  within  the  pons,  or  the  nucleus 
beneath  the  fourth  ventricle,  may  be  damaged  by 
haemorrhage,  softening,  or  by  tumours  involving  that 
part. 

Double  facial  paralysis  is  very  rare,  and  is  due 
to  damage  to  both  nerves  at  the  base  of  the  brain 
from  meningitis  or  symmetrical  syphilitic  disease  ; 
to  symmetrical  otitis  ;  or  to  an  afiection  of  the  nuclei 
by  disease  of  the  pons,  or  to  loss  of  function  of  the 
peripheral  nerve-fibres  in  various  forms  of  peripheral 
neuritis.  It  is  probably  by  the  latter  agency  that 
double  facial  paralysis  sometimes  results  from  toxic 
blood-states.  These,  with  syphilis  and  diphtheria, 
are  the  most  common  antecedents  of  double  facial 
palsy  not  due  to  demonstrable  injury  to  the  nerves. 
Disease  of  the  nuclei  affects  both  sides  most  fre- 
quently when  it  is  degenerative  in  nature  ;  it  is 
then  commoi»ly  partial,  involving  especially  the  lip- 
muscles  in  labio-glossal  paralysis,  or  the  orbicularis 
palpebrarum  in  rare  cases  of  nuclear  ophthalmo- 
plegia. Lastly,  it  may  be  mentioned  that  the  facial 
muscles  (generally  those  in  and  about  the  lips)  are 
occasionally  involved  in  one  form  of  juvenile  idio- 
pathic muscular  atrophy,  and  an  aff'ection  of  the 
nerves  may  be  thus  simulated. 

Symptoms. — The  onset  of  facial  paralysis  is 
usually  rapid,  when  due  to  its  common  causes,  in- 
cluding neuritis  within  the  canal.  It  occupies  from 
a  few  hours  to  three  or  four  daj'S  in  its  develop- 
ment. It  is  found,  for  instance,  one  morning,  in 
drinking,  that  the  fluids  run  out  of  the  side  of  the 
mouth  ;  the  face  is  noticed  to  be  a  little  unsymme- 
trical  ;  at  night  the  eye  cannot  be  completely  closed, 
and  next  morning  the  paralysis  is  found  to  be  com- 
plete. Rarely  the  onset  is  in  a  few  minutes  ;  pro- 
bably the  hfemorrhage  into  the  nerve-sheath  is  the 
cause.  When  inflammation  is  excited  by  cold,  the 
symptoms  often  commence  within  twenty-four  hours 
of  the  exposure,  and  are  rarely  delayed  for  more 
than  two  or  three  days.  They  are  usually  preceded, 
accompanied,  or  sometimes  followed,  by  some  pain 
about  the  ear  or  side  of  the  head. 

In  complete  unilateral  facial  paralysis  all  the 
muscles  on  one  side  of  the  face  are  paralysed.  At 
rest,  the  smooth  forehead  and  lowered  angle  of  the 
mouth  are  the  chief  indications,  but  on  movement 
the  difference  between  the  two  sides  becomes  very 
marked  :  the  one  half  of  the  forehead  moves  alone 
in  frowning  or  elevation  of  the  eyebrow.  The 
eyelids  cannot  be  brought  together,  and  in  the 
attempt  to  close  the  eye,  the  globe  is  rolled  upwards, 
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so  that  only  the  sclerotic  appears  between  the  gaping 
lids  ;  the  patient  then  often  fancies  that  the  eye  is 
shut.  During  sleep  the  eye  remains  open.  In 
smiling,  the  lips  may  be  displaced  towards  the 
healthy  side,  from  the  unopposed  action  of  the 
opposite  zygomatic  muscles  ;  the  nostril  of  the 
affected  side  cannot  be  dilated  ;  the  upper  lip  can- 
not be  raised  ;  the  cheek  flaps  loosely,  from  the 
relaxation  of  the  buccinator  ;  and,  from  the  same 
cause,  food  accumulates  between  the  jaws  and  the 
cheek.  Whistling  is  impossible,  from  the  paralysis 
of  half  of  the  orbicularis,  and  the  lips  cannot  be 
approximated  sufficiently  even  to  permit  a  candle 
to  be  blown  out.  When  the  lesion  is  between  the 
junction  with  the  large  petrosal  and  that  with  the 
chorda  tympani  nerves,  or  extends  to  this  part,  taste 
is  partly  or  entirely  lost  in  the  front  of  the  tongue. 
The  loss  of  power  of  recognising  acid  and  saline 
substances  is  most  marked  ;  but  bitters  and  sweets 
are  also  not  tasted  in  this  part.  Such  loss  is  com- 
mon in  neuritis  from  cold,  and  shows  that  the  in- 
flammation has  passed  some  distance  up  the  canal. 
In  rare  instances,  loss  of  taste  has  followed 
division  of  the  nerve  outside  the  skull,  probably 
always  Isecause  secondary  inflammation  has  passed 
up  the  nerve.  The  palate  is  never  paralysed  from 
disease  of  the  facial  nerve.  It  is  certain  that  the 
opposite  statement  rests  on  defective  observation  or 
interpretation.  Obliquity  of  the  uvula  is  common 
under  normal  conditions.  Defect  of  movement,  to 
be  significant,  must  follow  the  course  of  any  asso- 
ciated palsy  of  external  muscles.  The  nerve-supply 
of  the  chief  palatine  muscle  has  been  proved  to  be 
from  the  spinal  accessory. 

In  some  cases  giddiness  attends  the  onset  of 
facial  paralysis.  In  slight  forms  there  may  not  be 
complete  loss  of  power  ;  but  the  defect  is  at  first 
pretty  equally  distributed  over  all  parts  of  the  face. 

In  cases  which  recover,  some  return  of  power 
takes  place  in  from  a  week  to  two  months,  and 
improvement  is  usually  earliest  in  the  upper  part  of 
the  face  ;  the  power  of  frowning,  winking,  and 
closing  the  eye  being  soonest  regained  ;  that  of 
moving  the  lips  and  mouth  returning  last.  Even 
after  several  months  of  immobility,  recovery  may 
take  place,  but  in  these  cases  it  is  rarely  complete, 
and  a  troublesome  condition  is  apt  to  supervene  : 
some  of  the  muscles,  especially  the  zygomatici, 
lieconie  shortened  in  late  rigidity,  and  hence  at 
rest  the  naso-labial  furrow  is  deeper  on  the  paralysed 
than  on  the  healthy  side,  although  the  possible 
movement  may  be  much  slighter.  This  condition 
sometimes  comes  on  rather  rapidly  ;  there  is  gene- 
rally, in  addition,  an  associated  over-action  of  the 
upper  and  lower  facial  muscles,  whereby,  for 
instance,  the  orbicularis  palpebrarum  and  the 
zygomatic  and  other  muscles  about  the  mouth  act 
together  in  undue  degree  ;  in  smiling,  the  eye 
shuts  ;  and  on  closing  the  eye,  the  mouth  is  drawn 
upwards.  Sometimes  there  are  also  spontaneous 
clonic  contractions.  This  late  rigidity  and  over- 
action  may  prove  very  troublesome  and  constitute 
a  nuisance,  especially  to  the  young,  not  less  than  the 
original  palsy,  and  more  serious  in  that  it  is  endur- 
ing. The  writer  has  known  it  induce  a  good- 
looking  girl  to  put  an  end  to  her  life.  If  the  inter- 
ruption of  the  nerve  is  alisolute  and  permanent,  the 
muscles  remain  toneless,  and  no  contracture  super- 
venes. 

The  electrical  condition  of  the  muscles  is  very 
important.    It  is  that  always  seen  in  paralysis  from 


nerve-lesion.  The  muscles,  after  a  day  or  two  of 
slightly  increased  irritability  to  both  faradism  and 
the  slowly  interrupted  voltaic  current,  lose  gradually 
their  irritability  to  the  former,  retaining  that  to  the 
latter,  and  even  exhibiting  to  it  increased  irritability 
so  that  they  act  to  a  smaller  number  of  cells  than  do 
those  on  the  healthy  side.  The  order  of  reaction 
to  the  two  poles  is  often  but  not  always  changed, 
that  to  the  anode  being  equal  to  the  kathode  or 
even  occurring  first.  In  the  nerve,  on  the  other 
hand,  the  irritability  is  lost  to  both  forms  of  elec- 
tricity, this  loss  proceeding  pari  passu  with  the 
degeneration  which  follows  separation  of  the  nerve 
from  its  nutrient  centre.  In  slighter  and  more 
transient  forms  of  facial  paralysis,  the  change  in 
irritability  of  muscle  and  nerve  may  be  less  ;  but 
even  in  most,  which  last  only  a  few  days,  a  slight 
change  in  irritability  may  be  discovered.  In  the 
slightest  cases  (and  in  the  earliest  stage  of  more 
severe  forms)  there  may  be  an  increased  irritability 
in  the  nerve,  often  most  marked  to  the  induced 
(faradic)  '  shocks  ' — i.e.  isolated  momentary  currents. 
Considerable  change  in  irritability  is  proof  of  con- 
siderable disease  of  the  nerve,  and  is  thus  of  the 
highest  prognostic  importance,  but  it  is  not  distinct 
until  after  a  week  ;  if  aljsent  at  the  end  of  a  fortnight 
the  disease  is  slight,  and  although  the  paralysis  may 
still  be  complete,  it  will  probably  not  last  long. 

Diagnosis. — The  diagnosis  of  facial  paralysis 
(commonly  so  called — i.e.  that  due  to  disease  of  the 
nerve  or  its  nucleus)  is  easy.  It  depends  (i)  on  the 
implication  of  all  the  facial  muscles,  including  those 
of  bilateral  use  that  escape  in  hemiplegia,  because 
related  to  both  cerebral  hemispheres  ;  (2)  on  the 
indication  afforded  by  the  electrical  reactions  that 
the  nerve  or  its  nucleus  is  diseased.  The  recogni- 
tion of  the  place  of  the  lesion  is  less  easy.  When 
within  the  pons,  it  is  often  associated  with  paralysis 
of  the  sixth  nerve,  or  with  hemiplegia  of  the  opposite 
side  from  damage  to  the  motor  path  to  the  limbs. 
At  the  base  of  the  brain  the  auditory  nerve  is  usually 
aft'ected  at  the  same  time,  but  care  must  be  taken 
not  to  mistake  deafness  due  to  ear-disease  for  an 
affection  of  the  auditory  nerve  within  the  skull. 
When  there  are  no  other  paralyses,  the  disease  is 
probably  within  the  bony  canal.  Deviation  of  the 
uvula  is  of  no  significance  ;  afiection  of  taste  in  the 
front  of  the  tongue  indicates  disease  within  the 
canal.  Special  inquiry  should  be  made  for  exposure 
to  cold,  ear-disease,  syphilis,  or  a  blow.  Double 
facial  paralysis,  when  due  to  symmetrical  syphilitic 
disease,  is  usually  associated  with  palsy  of  other 
nerves,  since  its  cause  is  usually  intracranial.  When 
it  is  the  result  of  peripheral  neuritis  there  is  usually 
also  loss  of  power  in  the  limbs. 

Prognosis. — The  majority  of  cases  of  facial 
paralysis  are  due  to  disease  of  the  nerve,  and  the 
prognosis  depends  on  the  evidence  of  the  degree  of 
damage  to  the  fibres,  especially  on  the  indications 
aflbrded  by  an  electrical  examination,  and  also  on 
the  cause  of  the  lesion.  When  this  is  progressive 
in  nature,  the  interference  with  the  nerve  is  neces- 
sarily persistent  in  duration.  Thus,  in  facial  para- 
lysis due  to  a  growth  damaging  the  nerve,  the 
prognosis  must  be  grave.  In  syphilitic  disease,  on 
the  other  hand,  it  is  good,  provided  that  the  duration 
of  the  damage  to  the  nerve  is  short.  This  is  also 
the  case  in  paralysis  from  cold,  in  which,  however, 
the  evidence  afforded  by  electricity  is  of  special 
importance. 

In  double  facial  paralysis,  the  evidence  of  central 
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mischief  renders  the  prognosis  unfavourable,  but 
recovery  may  be  hoped  for  if  the  lesion  is  acute  and 
the  palsy  incomplete.  In  syphilitic  cases,  the 
prognosis  is,  on  the  whole,  good.  In  all  cases  of 
double  facial  palsy  from  peripheral  neuritis,  there 
is  a  similar  affection  of  other  parts,  and  the  prognosis 
must  be  determined  by  the  general  character  and 
course  of  the  affection,  and  especially  the  degree  to 
which  the  morbid  blood-state  is  amenable  to  treat- 
ment. 

Treatment. — The  treatment  of  facial  paralysis 
depends  on  the  probable  cause.  When  due  to  its 
common  mechanism — neuritis  from  cold,  hot  fomen- 
tations to  the  side  of  the  head  and  face  should  be 
employed  in  the  early  stage  of  the  affection,  followed 
l)y  a  blister  behind  the  ear.  A  blister  should  never 
be  applied  in  front  of  the  ear,  over  the  opening  of 
the  canal,  because  it  will  cause  some  subcutaneous 
cellulitis,  and  such  cellulitis  may  actuall}'  cause  facial 
neuritis  by  spreading  to  the  nerve-sheath  in  the 
canal.  The  side  of  the  head  should  be  protected 
from  cold.  Internal  treatment  of  neuritis  must  vary 
according  to  the  cause.  If  this  is  syphilis,  iodide 
of  potassium  in  lo-gr.  doses  may  be  given  ;  if 
exposure  to  cold,  diuretics  and  small  doses  of 
mercury  in  the  early  stage,  followed  by  tonics. 
Electricity  to  the  muscles  is  needed  if  the  damage 
to  the  nerve  is  so  severe  as  to  entail  secondary 
degeneration  and  consequent  changes  in  nutrition. 
If  there  is  no  change  in  irritability  at  the  end  of  a 
fortnight,  recovery  will  probably  occur  so  soon  as  to 
make  electrical  treatment  superfluous.  If  needed, 
the  voltaic  current  should  be  used,  slowly  interrupted 
by  a  commutator,  or  by  the  positive  or  negative  pole 
being  moved  over  the  individual  muscles  (according 
as  they  react  more  readily  to  the  one  or  the  other), 
the  opposite  pole  being  placed  over  the  nerve. 
Only  such  strength  should  be  employed  as  produces 
distinct  muscular  contraction.  Although  electricity 
probably  does  no  more,  it  keeps  up  the  nutrition  of 
the  muscular  fibres  while  the  nerve  is  recovering. 
Ultimate  recovery  is  probably  thus  rendered  more 
complete  than  without  electrical  treatment.  The 
application  can  be  made  quite  well  by  the  patient, 
one  electrode  being  kept  over  the  place  where  the 
nerve  divides,  the  other  moved  (i)  across  the  fore- 
head ;  (2)  along  the  eyebrow  ;  (3)  along  the  lowered 
upper  eyelid  ;  (4)  along  the  raised  lower  eyelid  ; 
(5)  beside  the  nose  to  the  upper  lip  ;  (6)  along  the 
upper  lip  ;  (7)  along  the  lower  lip  ;  (8)  from  the 
zygoma  to  the  angle  of  the  mouth.  In  (3)  and  (4) 
the  current  should  be  weaker  than  in  the  other 
places.  The  late  contraction  which  occurs  in  severe 
cases  is  but  little  influenced  by  treatment.  Gentle 
elongation  of  the  muscles  may  be  practised,  by  a  sort 
of  facial  massage,  the  fingers  being  drawn  along  the 
course  of  the  muscles.  Electrical  applications  should 
be  stopped,  since  the  stimulation  of  the  sensory 
nerves  may  increase  the  late  contraction  by  a  reflex 
influence  ;  its  occurrence  shows  that  a  point  has 
been  reached  when  the  influence  of  electricity  for 
good  can  be  but  small. 

In  external  mischief,  and  in  intracranial  disease, 
the  treatment  of  the  facial  paralysis  is  usually 
subordinate  to  that  of  its  cause. 

The  treatment  of  double  facial  paralysis  presents 
no  special  points  for  consideration,  except  when  it 
is  part  of  multiple  peripheral  neuritis,  the  indications 
for  which  are  described  in  a  special  article.  See 
Neuritis,  Multh'i.e. 
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FACIAL  SPASM.— SvNON.  :  Mimic  cramp; 
Fr.  Tic  convulsif.  When  affecting  the  eyelids. 
Blepharospasm  ;  Nictitation. 

Definition. — Spasm,  sometimes  tonic  but  more 
often  clonic,  or  both,  involving  some  or  all  of  the 
muscles  supplied  by  the  facial  nerve,  on  one  side  or 
on  both. 

^Etiology  and  Symptoms. — Spasm  in  the  face 
may  be  part  of  a  wider  convulsive  movement,  as  in 
epilepsy,  hysteria,  chorea,  or  torticollis,  diseases 
dependent  on  central  changes.  That  which  begins 
in,  and  is  limited  to  one  side  of  the  face,  may  be 
due  to  irritation  of  the  trunk  of  the  facial  nerve  by 
growths,  by  an  aneurysm,  or  caries  of  the  temporal 
bone,  or  to  an  actual  lesion  of  the  motor  centre  for 
the  face  in  the  cortex  of  the  brain.  Spasm  due  to 
disease  of  the  nerve  may  follow  facial  paralysis 
[see  Facial  Paralysis).  Much  more  frequent, 
however,  are  cases,  unilateral  or  bilateral,  in  which 
the  aftection  comes  on  gradually,  chiefly  in  females 
in  the  second  half  of  life,  after  depressing  emotion. 
It  is  probable  that  such  cases  are  due  to  deranged 
functional  action  of  the  cortical  motor  cells,  through 
which,  we  may  remember,  emotion  is  so  extensively 
expressed.  In  such  cases  the  affection  usually 
begins  on  one  side,  often  in  the  orbicularis  palpe- 
brarum ;  and  if  it  spreads  to  the  other  side,  this 
muscle  is  first  involved.  In  another  group  of  cases, 
aff"ections  of  the  eye  lead  to  spasmodic  closure  of 
\he.V\A'i,— blepharospasm.  In  other  cases  beginning 
in  the  eyelids,  no  local  cause  can  be  detected,  as  in 
the  local  clonic  spasm  aff"ecting  the  orbicularis- 
palpebrarum,  known  as  '  involuntary  winking  '  or 
nictitation.,  which  seems  to  be  a  pathological 
development  of  the  normal  process.  This  is  also  a 
common  seat  of  the  spasm  in  the  face  that  is  part 
of  'habit-spasm'  or  'habit-chorea,'  but  it  has  no 
connection  with  true  chorea. 

Facial  spasm  is  painless.  The  spasm  is  usually 
increased  by  emotion,  by  voluntary  movement,  and 
by  stimulation  of  the  fifth  nerve.  Slight  aural 
symptoms  have  been  observed,  referable  to  contrac- 
tion of  the  stapedius  muscle.  Usually  the  movement 
remains  limited  to  the  face  ;  sometimes  it  spreads 
to  the  muscles  of  mastication,  of  the  neck,  &c. 
The  spasm,  in  typical  cases,  is  both  tonic  and 
clonic,  clonic  paroxysms  occurring  from  time  to 
time,  and  being  fixed  by  tonic  contractions,  or 
vice  ve7-sa.    All  forms  cease  during  sleep. 

The  only  secondary  form  of  facial  spasm  (besides 
that  which  supervenes  on  a  paralysis  of  the  nerve) 
is  the  clonic  spasm  in  the  frontales  that  is  often  met 
with  in  the  form  of  '  torticollis '  to  which  the 
writer  has  given  the  name  of  '  retrocollic  spasm.' 
In  this  there  are  bilateral  contractions  in  the 
muscles  of  the  back  of  the  neck,  jerking  the  head 
backwards.  These  muscles  are  physiologically 
associated  with  the  frontales,  as  may  be  seen  when 
a  person  puts  the  head  back  to  look  up,  and  this 
association  is  reproduced  in  disease. 

Prognosis.  —  The  prognosis  of  facial  spasm  is 
seldom  good.  If  the  cause  can  be  discovered,  it 
can  rarely  be  removed,  and  the  affection  is  generally 
most  obstinate. 

Treatment. — General  tonics  and  nervine  seda- 
tives are  the  chief  agents  in  the  treatment  of  most 
forms  of  facial  spasm.  When  there  is  evidence  of 
direct  irritation  of  the  fifth  or  the  facial  nerve, 
counter-irritation  by  blisters  may  be  tried.  A 
careful  search  should  be  made  for  reflex  causes,  and 
if  possible  they  should  be  removed,  decayed  teeth 
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being  extracted,  and  neuralgia  relieved,  although 
the  result  is  generally  disappointing,  if  the  spasm 
has  long  existed.  When  there  are  tender  places  in 
the  course  of  the  fifth  nerve,  pressure  on  which 
stops  the  spasm,  the  hypodermic  injection  of  cocaine 
at  these  places  should  be  employed.  Morphine, 
used  as  a  sedative,  has  been  successful,  but  only 
after  months  of  use,  and  its  influence  makes  the 
remedy  almost  worse  than  the  disease.  Iron, 
quinine,  and  valerianate  of  zinc  are  the  best  general 
tonics.  The  writer  has  once  known  recovery  to 
follow  the  administration  of  bromide,  Indian  hemp, 
and  nux  vomica ;  the  case  was  characteristic, 
occurring  late  in  life.  The  operation  of  nerve- 
stretching  has  often  arrested  the  spasm  for  a  time, 
and,  in  a  few  cases,  permanently.  It  deserves  a 
trial  in  severe  cases,  acting,  perhaps,  by  the  effect 
on  the  centres  of  the  arrest  of  afferent  impulses 
produced  by  the  muscular  contractions,  or  by  the 
upward  influence  on  the  nucleus  which  has  been 
proved  to  follow  severe  neuritis.  Its  effect  might 
probably  be  augmented  by  the  simultaneous  use  of 
sedatives,  such  as  the  injection  of  cocaine  to  lessen 
the  influence  of  the  fifth  nerve  on  the  facial  centre. 
Where  the  affection  springs  from  an  habitual  move- 
ment, facial  gymnastics  may  be  of  service.  A  weak 
galvanic  current,  applied  from  the  ear  to  the 
muscles,  unbroken,  has  been  recommended  ;  but  it 
rarely,  if  ever,  effects  a  cure.  The  same  is  true  of 
the  application  of  galvanism  to  the  sympathetic  and 
to  the  back  of  the  head.  Sec  Eye,  and  its 
Appendages,  Diseases  of. 
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FyCCES,  Examination  of. — Sec  Stools. 

F/ECES,  Involuntary  Discharge   of. — See 

Def/ecation,  Disorders  of. 

F/ECES,  Retention  of. — .Vtr  Constipation  ; 
Def/ecation,  Disorders  of;  and  Intestinal 
Obstruction. 

FAINTING.--  A  popular  synonym  for  syncope. 
See  Syncope. 

FAINTNESS. — Faintness  signifies  a  feeling  of 
great  weakness  or  exhaustion,  as  if  the  subject  of  it 
were  about  to  faint. 

FALLING  SICKNESS.— A  popular  synonym 
for  epilepsy.    See  Epilepsy. 

FALLOPIAN  TUBES,  Diseases  of  the.— The 

following  morbid  conditions  of  the  Fallopian  tubes 
will  be  considered  here:  (l)  Abnormalities;  (2) 
Hernia  ;  (3)  Inflammation  (including  Perimetritis 
and  Pyosalpiiix)  ;  (4)  Tuberculosis  ;  (5)  Tumours. 

For  Tubal  I'regnancy,  see  Pregnancy, 
Diseases  and  Disorders  of. 

1.  Abnormalities. — Accessory  ostia and  pedun- 
culated tufts  of  fimhri?e  are  sometimes  found  near  the 
outer  end  of  the  tulx-.  In  uterine  malformations  the 
tubes  may  be  wanting,  or  imperforate,  but  with 
well-developed  ostia  and  fimbrice.  Great  elongation 
of  the  tubes  results  from  the  growth  of  parovarian 
cysts,  while  atrophy  is  produced  by  torsion  or 
pressure. 

2.  Hernia  {Salpingocele).—  'Y\\Q  tube  usually 
accompanies  an  ovarian  hernia,  occasionally  it  is 
found  alone  in  an  inguinal  or  femoral  sac.  By 
displacement  of  the  iliac  peritoneum  the  tube  may 


be  dragged  into  the  inguinal  canal  without  its  ovary. 
Acute  symptoms  of  strangulation  will  be  caused  by 
nipping  or  torsion  of  the  herniated  tuIie,  needing 
relief  by  operation. 

3.  Inflammation  [Salpingitis). — Thisiscaused 
by  (l)  Sepsis  following  abortion  or  labour — by  far 
the  most  common  cause — or  resulting  from  uterine 
operations,  sloughing  fibroids,  uterine  cancer,  and 
the  exanthemata ;  (2)  Gonorrhoea  ;  (3)  Tubercu- 
losis ;  and  (4)  Bowel-infection  in  rare  instances. 
Gonorrhoeal  salpingitis  is  frequent,  but  usually  less 
severe  than  that  due  to  septic  endometritis.  The 
inflammatory  changes  in  acute  salpingitis  are 
catarrhal  or  purulent  in  character.  The  tube 
becomes  much  swollen  and  tortuous,  its  mucosa 
acutely  inflamed,  and  the  muscular  coat  widely 
infiltrated.  Thus  the  tissues  are  rendered  so  friable 
that  the  tube  may  be  completely  divided  in  tying  a 
ligature  round  it.  In  chronic  salpingitis,  apart 
from  dilatation  of  the  tube,  its  lining  membrane  is 
found  thickened  and  warty,  or  occasionally  cystic 
from  fusion  of  ruga  ;  and  the  muscular  coat  becomes 
sclerosed  from  interstitial  fibrosis. 

The  effects  of  salpingitis  are  of  great  clinical 
importance  and  are  due  to  extension  of  inflamma- 
tion from  the  tube  to  the  peritoneum  and  ovaries, 
or  to  obstruction  and  dilatation  of  its  lumen. 

(a)  Perimetritis. — Wlien  the  peritoneum  becomes 
infected  from  the  tube,  a  rapidly  fatal  peritonitis 
may  result,  but  this  is  rare.  Usually  the  reaction 
is  limited  to  the  pelvic  peritoneum,  and  the  lesion 
is  then  termed  perimetritis.  Adhesions  are  quickly 
formed  around  the  end  of  the  tube,  uniting  it  to  the 
ovary,  broad  ligament,  and  adjacent  structures. 
Large  collections  of  pus  among  these  adhesions  con- 
stitute a  perimetric  abscess,  and  if  the  exudation  is 
serous  it  is  termed  perimetric  cystoma.  Such  col- 
lections are  generally  found  behind  the  broad  liga- 
ments between  the  tube,  ovary,  and  adjacent  bowel. 

{b)  Oophoritis. — Extension  of  inflammation  to 
the  ovary  usually  ends  in  adhesions  or  abscess. 
The  exudation  around  the  ovary  which  unites  it  to 
the  thickened  tube  and  broad  ligament  ultimately 
forms  a  tough  capsule,  which  interferes  with  the 
rupture  of  follicles  and  may  conduce  to  cystic 
changes  in  the  ovary.  When  suppuration  occurs,  a 
large  abscess  with  thick  rugose  lining  membrane  is 
formed  in  the  substance  of  the  ovary,  or  there  may- 
be multiple  foci  from  suppuration  of  pre-existing 
cysts  and  dilated  follicles.  Purulent  infection  takes 
place  through  the  apposed  wall  (rarely  the  ostium) 
of  the  inflamed  tube.  The  term  tnbo-ovarian 
abscess  is  applied  when  an  abscess  in  the  ovary  is  in 
direct  communication  with  a  dilated  tube. 

((■)  Closure  of  tube. — This  is  effected  either  by 
adhesions  of  the  ostium  to  the  adjacent  parts  (peri- 
metric closure)  or  by  retraction  of  the  fimbriae  and 
gradual  union  of  the  thickened  edges  of  the  ostium 
(salpingitic  closure).  The  uterine  end  becomes 
readily  obstructed  by  swelling  of  the  mucosa,  or 
kinking  of  the  tube.  Thus  the  secretions  are  retained 
and  cause  dilatation  of  the  ampullary  segment  into 
pyriform  cysts  known  as  pyosalpiux,  hydrosalpinx, 
or  hicinatosalpinx  according  to  the  nature  of  their 
contents. 

[d)  Adhesions. — Though  in  mild  cases  salpingitis 
may  end  in  complete  resolution,  the  process  of  cure 
generally  involves  the  production  of  permanent 
fibrous  adhesions  around  the  uterine  appendages, 
which  may  destroy  the  functions  of  the  organs  and 
induce  sterility,  or  fix  the  uterus  in  severe  retrover- 
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sion,  or  cause  painful  traction  on  the  intestines  and 
omentum. 

(e)  Pyosalpinx. —  Pyosalpinx  is  a  retort-shaped 
tumour  produced  by  distension  of  the  tube  with 
pus,  and  due  to  septic,  gonorrhoea!  or  tubercular 
salpingitis.  After  closure  of  the  abdominal  ostium 
the  dilated  ampullary  portion  sinks  behind  the  broad 
ligament,  and  arching  round  its  ovary  becomes 
adherent  to  the  uterus  and  adjacent  structures.  The 
sac  is  lined  by  granulation-tissue,  its  muscular  coat  is 
deeply  infiltrated  with  young  inflammatory  growth, 
and  the  serous  surface  is  covered  with  fibrous  adhe- 
sions from  perimetritis.  When  distension  has 
occurred  rapidly  the  pyosalpinx  may  rupture  and  set 
up  fatal  peritonitis  ;  more  often  it  excites  recurrent 
attacks  of  local  peritonitis  and  gradually  enlarges  ; 
or  it  discharges  into  the  rectum,  vagina,  or  bladder. 
The  tuberculous  pyosalpinx  is  usually  large  and 
remarkably  quiescent.  Its  serous  surface  is  often 
devoid  of  adhesions,  the  iimbrise  not  destroyed,  the 
wall  ulcerated  and  thinned  by  distension,  and  the 
cavity  filled  ■  with  caseous  pus  and  cholesterin. 
Though  histological  evidence  of  tuberculosis  may 
have  disappeared  from  the  wall  of  the  pyosalpinx, 
it  will  always  be  found  in  the  undilated  uterine 
segment. 

(/)  Hydrosalpinx. — Hydrosalpinx  resembles  pyo- 
salpinx in  general  outline,  but  differs  from  it  in  thin- 
ness of  wall  and  the  watery  nature  of  its  contents. 
The  mucosa  is  atrophied  from  distension  but  not  com- 
pletely destroyed,  and  the  peritoneal  adhesions  are 
few.  Hydrosalpinx  is  probably  due  to  catarrh  from 
mild  salpingitis,  the  ostium  being  previously  sealed  by 
local  peritonitis.  The  fluid  is  sterile  and  becomes 
absorbed  by  the  peritoneum  if  the  cyst  bursts. 

[g]  Hceinafosalpinx  may  occur  in  hsemorrhagic 
salpingitis,  especially  if  tubercular  ;  but  its  chief 
cause  is  tubal  gestation.  It  may  also  result  from 
torsion  of  the  pedicle  of  a  distended  tube,  retention 
of  menses,  &c. 

Symptoms. — The  symptoms  of  acute  salpingitis 
are  practically  those  of  its  complications.  Given  a 
septic  or  gonorrhceal  endometritis,  the  existence  of 
salpingitis  is  usually  declared  by  the  onset  of  peri- 
metritis. In  a  case  of  moderate  severity  there  will 
be  acute  pain  and  tenderness  in  the  lower  part  of  the 
abdomen  and  in  the  inguinal  regions,  indicating  local 
peritonitis.  Considerable  pyrexia,  rapid  pulse, 
vomiting,  and  constitutional  disturbance  are  also 
present.  On  vaginal  examination  apart  from  enlarge- 
ment of  the  uterus  there  is  at  first  little  to  be  detected 
beyond  fulness  and  excessive  tenderness  in  the 
lateral  fornices.  But  as  the  inflamed  appendages 
sink  into  the  lateral  fossae  and  the  exudation  increases, 
a  definite  swelling  is  felt  behind  the  uterus  in  the 
posterior  quarters  of  the  pelvis. 

When  pus  is  rapidly  formed  there  will  be  hectic 
fever,  marked  wasting,  sweating,  and  leucocytosis, 
together  with  a  tender  fluctuating  swelling  in  the 
pelvis.  But  suppuration  is  generally  slow  and  is 
indicated  by  recurrent  attacks  of  pelvic  peritonitis 
or  'inflammation  of  the  bowels,'  due  to  leakage  of 
pus  into  the  peritoneum  from  a  pyosalpinx  or  ovarian 
abscess. 

The  clinical  signs  of  chronic  salpingitis  are  usually 
pronounced.  There  is  constant  pelvic  pain  radiating 
down  the  thighs,  relieved  by  lying  down  but 
increased  by  walking,  deffecation,  and  coitus. 
Menorrhagia,  dysmenorrhoea,  and  sterility  are  also 
present.  The  menstrual  pain  usually  precedes  the 
flow  by  one  or  two  days  and  continues  throughout 


the  period  ;  sterility  results  from  obstruction  of  the 
tubes,  or  matting  of  the  appendages  by  perimetritis. 
Per  vag^inain  there  is  evidence  of  thickening  in  the 
lateral  fornices,  with  retroversion  and  fixation  of  the 
uterus,  or  a  fluctuating  pelvic  tumour  is  felt  pushing 
the  uterus  forward. 

The  diagnosis  of  salpingitis  in  general  rests  upon 
the  previous  history  of  a  septic  abortion  or  prolonged 
vaginal  discharge,  with  acute  or  chronic  attacks  of 
pelvic  peritonitis,  and  the  tangible  evidence  of  a 
bilateral  lesion  in  the  site  of  the  uterine  appendages. 
Dilated  tubes  may  frequently  be  recognised  by  their 
shape  and  position,  but  they  cannot  always  be  dis- 
tinguished from  small  ovarian  cysts  and  other  pelvic 
tumours,  nor  can  the  nature  of  their  contents  be 
always  inferred  from  the  physical  signs. 

Treatment. — The  treatment  of  acute  salpingitis 
is  that  of  the  accompanying  perimetritis,  viz.  pro- 
longed rest  in  bed,  hot  vaginal  douches,  laxatives, 
and  hot  fomentations  or  counter-irritants  to  the  lower 
part  of  the  abdomen.  It  is  hardly  possible  to  over- 
estimate the  value  of  rest  for  the  relief  of  acute 
pelvic  inflammation.  Under  its  influence  tenderness 
and  pain  subside,  and  the  inflammatory  swelling  in 
the  pelvis  gradually  gets  smaller  until  it  ceases  to 
give  trouble.  A  considerable  proportion  of  cases 
however  relapse  and  suffer  from  recurrent  attacks  of 
inflammation,  or  pass  into  the  condition  of  chronic 
salpingitis.  When  the  presence  of  pus  is  suspected, 
the  swelling  must  be  explored  and  the  abscess  drained 
either  through  the  vagina  or  by  abdominal  section. 
The  former  route  is  chosen  when  the  purulent 
collection  bulges  into  the  pouch  of  Douglas,  and  a 
large  pyosalpinx  may  thus  be  efficiently  drained.  If 
the  swelling  is  high  up  in  the  pelvis,  as  is  usual  with 
perimetric  abscess,  it  will  be  more  safely  reached 
through  the  abdomen.  Abdominal  section  will  also 
be  required  for  the  removal  of  suppurating  tubes  and 
ovaries,  but  this  operation  is  attended  with  many 
risks,  such  as  general  infection  of  peritoneum, 
hemorrhage,  laceration  of  bowel,  and  persistent 
sinus  from  infected  ligatures.  Hence  it  should  not 
be  performed  until  all  acute  inflammatory  symptoms 
have  subsided.  When  removal  of  both  appendages 
is  absolutely  necessary  on  account  of  suppuration,  it  is 
generally  better  to  include  the  uterus  by  supravaginal 
hysterectomy.  In  chronic  salpingitis  hot  douches, 
counter-irritants,  iodine,  ichthyol,  salines,  and  tonics 
usually  afford  relief ;  and  the  administration  of 
mercury  is  often  desirable.  Curetting  is  required 
for  persistent  discharge  from  endometritis,  and  in 
some  cases  of  painful  retroversion  with  matted  ap- 
pendages separation  of  adhesions  by  laparotomy  is 
justifiable. 

4.  Tuberculosis. — Tuberculosis  is  stated  to  be 
present  in  10-15  per  cent,  of  all  cases  of  inflam- 
matory disease  affecting  the  uterine  appendages. 
Infection  is  usually  conveyed  bj'  the  blood-stream 
from  tuberculous  foci  in  the  lungs  and  other  organs, 
but  the  lesion  may  be  due  to  direct  extension 
from  tubercular  peritonitis,  or  an  adherent  tuber- 
cular ulcer  of  the  intestine,  or  from  the  uterus  and 
lower  genital  tract  infected  from  without.  Though 
primary  tulierculosis  is  undoubtedly  rare,  yet  cases 
regarded  clinically  as  ordinary  salpingitis  have  not 
infrequently  proved  tubercular. 

Miliary  tuberculosis  of  the  serous  coat  of  the  tube 
and  mesosalpinx  occurs  as  part  of  a  general  tuber- 
culosis, or  as  a  direct  infection  of  the  peritoneum 
from  diseased  tubes  ;  in  the  latter  instance  the 
tubercles  will   be  most  numerous  in  the  pelvic 
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region.  In  chronic  tubercular  peritonitis  the  broad 
ligaments  and  tubes  become  plastered  to  the  front 
and  sides  of  the  pelvis  by  exudation,  yet  the  tubes 
may  show  little  or  no  disease,  and  the  fimbrire  are 
usually  not  obliterated.  In  miliary  tuberculosis  of 
the  tube  the  mucous  membrane  is  irregularly 
thickened  and  yellowish  from  the  development  of 
tubercles  in  its  rugae.  The  epithelial  covering  is 
intact  and  there  is  little  caseation  or  inflammatory 
change.  Caseous  tubercle  is  the  most  common  type, 
and  the  whole  length  of  the  tube  is  affected,  or  the 
lesion  has  a  nodular  distribution.  There  is  now 
much  thickening,  the  lumen  is  filled  with  caseous 
material,  and  the  mucosa  deeply  ulcerated  or 
replaced  by  tuberculous  granulation-tissue.  Miliary 
tubercles  are  found  to  a  varying  depth  in  the 
muscular  coat,  and  the  tube  is  surrounded  l)y  dense 
perimetric  adhesions  which  are  inflammatory  in 
origin.  In  the  fibroid  stage  there  is  an  excessive 
development  of  fibrous  tissue  which  represents  a 
curative  process.  The  tube  becomes  shrivelled  up, 
the  tubercles  disappear,  and  the  caseous  material 
slowly  undergoes  cretification.  As  in  other  organs 
the  effects  of  tubercular  salpingitis  depend  much 
upon  the  associated  inflammation.  If  the  ostium 
becomes  closed,  the  tube  may  be  gradually  converted 
into  a  large  pyosalpinx  ;  acute  tuberculosis  will  also 
produce  hrematosalpinx.  Besides  extension  to  peri- 
toneum or  endometrium,  the  disease  may  end  in 
chronic  pelvic  suppuration  which  proves  fatal  by 
prolonged  discharge,  ftecal  fistulas,  or  general 
tuberculosis. 

Symptoms. — While  there  are  no  characteristic 
symptoms  of  tubercular  salpingitis,  diagnosis  is  often 
possible  upon  general  considerations.  A  history  of 
tuberculosis  and  the  physical  signs  of  phthisis  or 
tubercular  peritonitis  are  very  important  ;  and  con- 
versely, absence  of  the  common  causes  of  salpingitis 
(sepsis  and  gonorrhoea)  is  significant.  Tubal  disease 
in  the  virgin  is  almost  invariably  tubercular. 
Menorrhagia  and  dysmenorrhcea  are  usually  present, 
but  if  the  patient  is  much  exhausted  by  phthisis 
there  will  Ije  amenorrhoea.  Locally  a  dense  nodular 
thickening  is  detected  in  the  site  of  the  uterine 
appendages,  which  differs  from  that  of  ordinary 
salpingitis  chiefly  in  its  chronicity.  The  disease 
may  occur  at  any  age,  even  in  early  childhood. 

Treatment. — Removal  of  the  diseased  appen- 
dages is  attended  with  considerable  risks,  because 
the  dense  adhesions  and  the  friability  of  the  bowel 
from  the  accompanying  tubercular  peritonitis  pre- 
dispose to  fcecal  fistula,  (jood  results,  however, 
follow  simple  abdominal  incision  and  evacuation 
of  fluid  without  removal  of  the  tubes.  If  suppura- 
tion occurs,  the  abscess  may  be  successfully  drained 
through  the  vagina,  but  the  quiescent  tuberculous 
pyosalpinx  above  described  is  best  treated  by  ab- 
dominal section.  The  uterus  should  be  removed 
together  with  the  adherent  appendages  if  the 
operation  is  thereby  simplified.  When  the  pelvic 
lesion  is  of  less  importance  than  the  condition  of  the 
lungs,  the  treatment  should  be  entirely  medical. 

5.  Tumours. — Tumours  of  the  Fallopian  tubes 
are  very  rare,  papilloma  and  primary  carcinoma 
being  the  only  forms  of  clinical  importance.  Simple 
polypi  occur  as  small  outgrowths  from  the  mucosa  ; 
they  must  be  distinguished  from  placental  polypi 
due  to  incomplete  tubal  abortion.  Lipomata  may 
develop  in  the  subserous  tissue  and  become  pedun- 
culated like  the  appendices  of  the  colon  ;  but  they 
are  not  found  in  the  wall  of  the  tube.  Under 


the  term  inyoina  several  formations  have  been 
included  ;  some  were  displaced  fibroids  of  the 
uterus,  others  were  localised  thickenings  of  the  tube 
due  to  chronic  salpingitis,  or  represented  an  im- 
perfect cornu  of  the  uterus.  True  encapsuled 
myomata  are  very  rarely  seen.  Pedunculated  cysts 
are  sometimes  found  hanging  from  the  outer  end  of 
tube,  and  the  Hydatid  of  Morgagni  may  attain  the 
size  of  a  pear.  Two  cases  of  great  distension  of  the 
tubes  with  true  hydatid  cysts  have  been  recorded. 

Papilloma  is  a  very  rare  neoplasm  which  may 
follow  long-standing  salpingitis.  The  tube  becomes 
distended  with  a  sessile  papillary  growth,  the 
secretion  from  which  may  cause  ascites,  or,  if  the 
abdominal  ostium  be  closed,  produce  intermittent 
vaginal  discharge  of  sero-sanguineous  fluid.  As  in 
the  urinary  bladder,  papilloma  of  the  tube  is  closely 
related  to  villous  carcinoma,  though  in  several  cases 
the  growth  has  not  recurred  after  removal. 

In  pi-imary  carcinoma  the  tube  is  also  distended 
with  a  villous  columnar-celled  growth  from  the 
mucous  membrane,  and  sanious  watery  or  puriform 
fluid  is  periodically  discharged  into  the  uterus.  The 
surface  of  the  growth  becomes  necrotic,  but  its 
base  invades  the  tube  and  ultimately  extends  to  the 
ovary,  peritoneum,  uterus,  and  pelvic  glands.  This 
disease  occurs  in  sterile  women  from  45  to  55,  and 
causes  attacks  of  severe  abdominal  pain  followed  by 
profuse  watery  discharge.  A  fixed  hard  nodular  or 
partly  cystic  tumour  is  felt  in  one  posterior  quarter 
of  the  pelvis  with  signs  of  ascites  and  cachexia.  In 
two-thirds  of  the  recorded  cases  death  has  resulted 
from  recurrence  within  a  3'ear  of  operation.  Exten- 
sion of  carcinoma  from  ovary  or  uterus  to  the  tube  is 
occasionally  found  in  advanced  stages  of  the  disease. 
Doubtful  cases  of  sarcoma  and  decidiioma  maligniim 
of  the  tube  are  on  record.         J.  H.  Targett. 

FALSE  MEMBRANE.— An  inflammatory  exu- 
dation of  a  fibrinous  character,  which  is  deposited 
in  layers,  chiefly  on  mucous  surfaces,  and  occa- 
sionally on  abrasions  of  the  skin.  It  is  well 
exemplified  in  diphtheria  and  plastic  bronchitis. 
See  Diphtheria. 

FARADISATION,  Uses  of.— Sec  Electricity 
IN  Medicine. 

FARCY.— ^fd-  Glanders. 

FASTING. — The  manifestation  of  vital  activity 
implies  consumption  of  material  ;  and  unless  the 
supply  of  material  in  the  form  of  food  is  equivalent 
to  the  loss  occurring,  a  progressive  wasting  of  the 
body  and  failure  of  power  must  ensue. 

Pathology. — To  Chossat  we  are  indebted  for 
showing  that  the  immediate  cause  of  death  from 
fasting  is  a  reduction  of  the  body-temperature.  At 
first  there  is  a  gradual  but  not  very  extensive  fall. 
Afterwards  a  more  rapid  decline  occurs,  until  the 
reduction  amounts  to  about  29'^  or  30°  F.  below  the 
normal  point,  when  death  ensues.  Chossat  noticed 
that  if,  while  in  the  state  of  torpor  preceding  death, 
the  temperature  of  the  animal  experimented  on  was 
raised  by  exposure  to  artificial  warmth,  a  restoration 
of  consciousness  and  muscular  power  was  induced  ; 
and  some  of  his  subjects  of  experiment  which  were 
thus  rescued  from  impending  death  afterwards 
thoroughly  revived  on  being  supplied  with  food. 

Symptoms.  —The  most  prominent  symptoms 
arising  from  fasting  are  those  due  to  the  special 
sensations  produced  by  the  absence  of  food  and  fluid, 
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and  those  attributable  to  a  decline  of  the  physical 
and  mental  powers.  In  the  first  place  there  is  great 
uneasiness  in  the  epigastrium.  This  is  followed  by 
a  sense  of  sinking  in  the  same  region,  accompanied 
by  insatiable  thirst ;  and  if  fluid  be  persistently 
withheld  as  well  as  food,  the  thirst  becomes  the 
chief  source  of  distress.  The  countenance  assumes 
a  pale  and  cadaverous  appearance,  and  a  look  of 
wildness  is  presented  about  the  eyes.  Emaciation 
becomes  more  and  more  marked,  and  with  it  there 
is  a  decline  of  the  bodily  strength.  There  is  also 
failure  of  the  mental  power.  Stupidity  may  advance 
to  imbecility,  and  a  state  of  maniacal  delirium  fre- 
quently supervenes.  Life  terminates  either  calmly 
by  gradually  increasing  torpidity,  or,  it  may  be, 
suddenly  in  a  convulsive  paroxysm. 

Duration  of  Life. — The  usual  duration  of  life 
under  complete  absence  of  food  and  drink  may  be 
said  to  be  from  eight  to  ten  days.  The  special  cir- 
cumstances existing  may,  however,  exert  a  modify- 
ing influence,  and  from  the  nature  of  these  the  period 
may  be  either  diminished  or  increased.  A  stout 
person,  as  may  be  readily  understood,  has  a  chance 
of  living  longer  than  a  thin  one,  on  account  of  the 
store  of  combustible  material  which  may  be  drawn 
upon  being  larger.  Exposure  to  cold  in  conjunction 
with  starvation  very  much  hastens  death.  The 
presence  of  moisture  in  the  atmosphere  favours  the 
prolongation  of  life,  by  diminishing  the  exhalation 
of  fluid  from  the  body.  It  may  be  assumed  to  be 
owing  to  the  existence  of  warmth  and  moisture  that 
persons  buried  in  mines  or  otherwise  similarly 
placed  have  been  known  to  live  considerably  beyond 
the  ordinary  period. 

The  duration  of  life  may  be  considerably  length- 
ened if  drinking-water  is  available.  Experiments 
on  dogs  show  that  life  can  be  maintained  in  this  way 
for  five  or  six  weeks. 

The  Welsh  fasting  girl,  whose  case  caused  so 
much  sensational  excitement  in  1869,  lived  exactly 
eight  days  from  the  time  she  was  placed  under 
systematic  inspection  to  solve  the  problem  of  whether 
she  could  exist,  as  had  been  alleged  by  her  parents, 
for  an  indefinite  period  without  food.  It  appears 
that  during  the  first  part  of  the  time  she  was  cheerful 
and  exhibited  nothing  extraordinary.  Later  on  it 
was  found  that  she  could  not  be  kept  warm,  and 
ultimately  she  sank  into  a  state  of  torpor  from  which 
she  could  not  be  roused,  and  which  speedily  termi- 
nated in  death. 

In  the  Troedyrhiw  colliery  near  Pontyprid  an 
inundation  occurred  in  1877,  which  led  to  the  im- 
prisonment of  four  men  and  a  Ijoy  in  one  of  the 
headings  of  the  mine.  The  accident  happened  on 
Wednesday  evening,  the  nth  of  April.  Efforts 
were  at  once  made,  by  means  of  a  cutting,  to  reach 
the  chamber  in  which  the  imprisoned  persons  were 
confined,  and  to  release  them.  This  was  not  ac- 
complished till  the  afternoon  of  Thursday,  the  19th, 
when  all  were  rescued  alive  and  did  well.  They 
had  been  imprisoned  in  an  atmosphere  of  compressed 
air  nearly  eight  days,  without  food  but  within  reach 
of  water. 

That  a  very  small  amount  of  food  will  suffice  for 
sustaining  life  for  a  prolonged  period  is  evidenced 
by  what  may  be  observed  in  some  cases  of  constric- 
tive disease  affecting  the  oesophagus  or  cardiac 
orifice  of  the  stomach. 

Treatment.  -  Caution  is  required  in  the  ad- 
ministration of  food  after  prolonged  fasting.  Sudden 
transitions  of  all  kinds  are  trying  to  the  body  ;  and. 


instead  of  allowing  the  rescued  sufferer  to  gratify  his 
desire  to  eat  and  drink  according  to  his  inclination 
after  several  days'  abstinence,  the  supply  of  both  food 
and  drink  should  at  first  be  limited,  and  afterwards 
gradually  increased.  There  is  reason  to  believe 
that  the  non-observance  of  this  rule  has  upon  some 
occasions  been  followed  by  disastrous  consequences, 
which  a  different  plan  might  have  averted. 

F.  W.  Pavy. 

FAT-EMBOLISM.— Embolism. 

FAT-NECROSIS.— This  term  is  applied  to  a 
peculiar  change  met  with  chiefly  in  the  subperitoneal 
adipose  tissue,  Init  also  occasionally  elsewhere. 
Among  the  normal  fat  are  seen  small  opaque  white 
masses,  the  size  of  a  hazel-nut,  or  smaller.  They 
are  sharply  defined  in  outline,  and  the  cells  are  seen 
microscopically  to  be  opaque  and  granular,  the 
contents  being  occasionally  crystalline.  The  con- 
sistency of  the  nodules  is  firm,  and  they  react  like 
fat  to  heat  and  to  osmic  acid.  The  nature  of  the 
change  which  has  taken  place  in  the  fat  is  still 
unknown.  It  has  been  referred  with  some  proba- 
bility to  the  action  of  the  pancreatic  secretion, 
since  it  is  frequently  found  associated  with  affection 
of  this  gland.  It  has  also  been  held  to  be  due  to 
the  action  of  bacterial  toxins,  or  to  a  primary 
necrosis,  the  result  of  overgrowth  of  adipose  tissue. 
Rolleston  has  suggested  that  the  condition  may  be 
a  '  trophic  '  change  due  to  disturbance  of  the  ab- 
dominal sympathetic.     W.  Cecil  Bosanquet. 

FATIGUE  (fatigo,  I  weary). — Fatigue  is  the  in- 
ability of  an  organ  or  of  an  individual  to  perform 
its  functions  normally,  due  to  partial  exhaustion 
from  overwork. 

Periods  of  functional  activity  invariably  alternate 
with  periods  of  repose,  during  which  the  waste 
caused  by  the  exercise  of  function  is  repaired. 
Fatigue  occurs  directly  we  attempt  to  prolong  the 
periods  of  tension  at  the  expense  of  the  periods  of 
relaxation,  and  when  we  find  patients  pursuing  their 
avocations  too  zealously  we  know  that,  if  such 
offence  be  persisted  in,  fatigue  will  be  followed  by 
exhaustion,  and  that  some  form  of  '  break-down ' 
will  be  the  result. 

General  Fatigue. — This  consists  in  a  disinclina- 
tion, followed,  if  rest  be  not  obtained,  by  a  disability 
to  perform  either  mental  or  physical  work,  and  this 
disability  is  first  noticed  in  work  requiring  attention 
or  sustained  effort,  and  last  in  those  acts  which  have 
become  automatic. 

Local  Fatigue.  —  Local  fatigue  is  a  term  generally 
reserved  for  the  earliest  signs  of  exhaustion  in  some 
particular  muscle  or  group  of  muscles.  Any  one  who 
has  attempted  to  hold  out  a  weight  at  arm's  length 
knows  the  impossibility  of  continuing  the  effort  for 
any  length  of  time,  and  it  is  proverbially  true  that 
standing  in  one  position  is,  to  most  people,  far  more 
tiring  than  walking,  the  reason  being  that  in  stand- 
ing the  muscles  which  support  the  body  are  subjected 
to  a  prolonged  strain,  while  in  walking  we  use  the 
muscles  on  either  side  of  the  body  alternately.  The 
great  increase  of  power  which  we  obtain  by  using 
the  muscles  on  each  side  of  the  body  alternately 
would  seem  to  be  one  of  the  chief  reasons  for  the 
bilateral  symmetry  of  the  body.  Not  only  is  sus- 
tained effort  a  far  more  potent  cause  of  fatigue  than 
repeated  effort,  but  we  find  that  as  fatigue  super- 
venes, actions  requiring  sustained  effort  are  the  first 
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to  fail  :  in  this  respect  local  fatigue  resembles 
general  fatigue.  It  is  quite  possible  to  exhaust  a 
muscle  Ijy  artificial  stimulation  ;  thus,  if  one  of  the 
small  interossei  muscles  be  continuously  faradised,  it 
will  be  found  that  in  time  its  power  of  contraction  to 
any  form  of  stimulus  is  temporarily  abolished. 

The  symptoms  of  local  fatigue  are  loss  of  power, 
tremor,  cramp-like  contraction,  and  dull,  aching  pain. 

The  treatment  of  fatigue  in  all  its  forms  is  rest, 
and  if  this  lie  properly  regulated  exhaustion  may  be 
warded  off  and  recovery  rapidly  ensue.  See  Ex- 
haustion ;  and  OCCUPATION-DISEASES. 

G.  V.  POORE. 

FATTY  DEGENERATION.— Synon.  :  Fr. 
Digeuerescence  graisseuse  ;  Ger.  Fettige  Metamor- 
phose.— Fatty  acciiiintlatioii  and  fatty  degeneration 
are  in  all  probability  due  to  distinct  pathological 
processes.  On  the  one  hand  certain  tissues 
which  normally  possess  the  power  of  storing  up 
fat,  such  as  connective  tissue  and  liver-cells, 
may  contain  an  unusual  amount  of  this  substance, 
or  the  storage  may  take  place  in  unusual  parts 
of  the  body  or  under  abnormal  circumstances — 
fatty  accumulation  or  infiltration.  On  the  other 
hand,  the  actual  protoplasm  of  cells  may  break  down 
and  give  rise  to  fat  as  a  product  of  disintegration — 
fatty  degeneration  or  metamorphosis.  Much  valu- 
able work  upon  the  latter  process  was  done  by  the 
late  Sir  Richard  Quain,  and  later  experiments  by 
Voit  appeared  to  show  that  in  starving  dogs,  whose 
livers  would  not  naturally  contain  fat,  small  doses 
of  phosphorus  produced  not  only  an  increase  in  the 
excretion  of  nitrogen,  but  the  appearance  of  fat  in 
the  liver-cells.  The  action  of  this  poison  thus 
apparently  led  to  direct  conversion  of  some  of  the 
cell-protoplasm  into  fat.  Recent  experiments  by 
Rosenfeld  tend,  however,  to  cast  some  doubt  upon 
this  cause  at  least  of  fatty  degeneration.  This 
observer  found  that  by  first  starving  dogs  till  most 
of  the  fat  in  their  bodies  had  disappeared,  and  then 
feeding  them  upon  sheep's  tallow,  he  could  cause 
this  latter  substance  to  take  the  place  of  the  normal 
fat  found  in  these  animals.  On  administering  to 
dogs  thus  treated  small  doses  of  phosphorus  he 
found  that  the  fat  so  produced  in  the  liver-cells, 
usually  regarded  as  due  to  breaking  down  of  the 
protoplasm,  was  identical  with  the  tallow  stored 
elsewhere.  He  therefore  concluded  that  the  fatty 
liver  produced  by  phosphorus-poisoning  is  due  to 
storage  of  fat,  which  has  been  set  free  to  circulate 
in  the  blood,  and  not  to  actual  degeneration. 
These  experiments  need  further  confirmation,  and 
meanwhile  the  classification  usually  adopted  will 
here  be  followed.  The  process  usually  named  fatty 
infiltration  is  lietter  called  fatty  accumulation,  since 
it  is  improbable  that  a  merely  passive  process  such 
as  is  indicated  by  the  former  expression  can  take 
place  in  a  living  cell.  The  fat  formed  in  these  cases 
is  almost  undoubtedly  taken  up  by  an  active  vital 
process. 

Fatty  accumulation  on  Infiltration. — So 

long  as  the  deposit  of  fat  is  confined  to  places  in 
which  it  is  normally  found,  it  is  impossible  to  draw 
any  distinct  line  between  normal  and  pathological 
accumulation.  Very  great  accumulation  of  fat  in 
the  omentum  or  over  the  surface  of  the  heart  is 
evidently  injurious,  but  the  exact  point  at  which  it 
becomes  so  cannot  be  determined.  When,  however, 
the  connective-tissue  cells  between  the  cardiac 
muscle-fibres  take  up  fat  it  is  certain  tliat  the  change 


must  be  regarded  as  pathological :  the  deposit  has 
taken  place  in  an  abnormal  locality.  Fatty  accu- 
mulation results  from  (i)  Excess  of  food  ;  (2) 
Diminished  wear  and  tear  of  tissues,  such  as  results 
from  lack  of  exercise  ;  (3)  Defects  in  the  aeration 
of  the  blood,  as  in  anajmia  or  chronic  disease  of  the 
lungs  :  (4)  Hereditary  tendency  to  storage  of  fat, 
certain  families  showing  a  distinct  liability  to  develop 
obesity. 

In  the  lii'cr  fatty  accumulation  occurs  in  connec- 
tion with  general  obesity,  but  it  is  also  a  result 
of  exhausting  diseases,  such  as  chronic  phthisis  or 
carcinoma,  accompanied  by  general  emaciation.  In 
the  latter  cases  it  is  due  apparently  to  diminished 
oxidation  of  fat.  The  fatty  liver  is  enlarged,  pale, 
and  flabby,  with  smooth  surface  and  somewhat 
rounded  edges  :  it  tends  to  '  pit '  on  pressure  with 
the  finger.  On  cutting  into  it  and  washing  the 
surface  of  the  knife  used,  oil-globules  may  be  seen 
floating  on  the  water.  Microscopically  the  cells  are 
found  to  contain  large  drops  of  fat  which  distend 
the  cells  and  may  push  the  nucleus  to  one  side. 
The  periphery  of  individual  lobules  is  the  part  in 
which  the  deposit  of  fat  is  most  advanced.  In  the 
iintscles  the  fat  occupies  the  cells  of  the  connective 
tissue  lying  between  the  fibres  :  the  condition  is 
frequently  met  with  in  lesions  of  the  cortico-spinal 
motor  neuron  (upper-segment  lesions),  and  in 
muscles  which  are  unused  owing  to  ankylosis  of 
joints.  In  the  heart  the  fat  lying  between  the 
muscular  elements  is  a  cause  of  embarrassment  to 
the  organ  and  constitutes  a  condition  of  considerable 
gravity.  This  is  the  common  form  of  '  fatty  heart ' 
met  with  in  obese  subjects.  It  is  prolsably  in  this 
class  of  cases  that  most  Ijenefit  may  lie  derived  from 
graduated  exercises  which  tend  to  reduce  the  fatty 
deposit  and  restore  the  heart  to  a  more  normal  con- 
dition. 

Fatty  degeneration. — In  this  case  the  fat 
found  in  the  cells  results  from  breaking  down  of  their 
protoplasm,  and  indicates  a  diseased  condition  of 
the  cells  themselves.  The  causes  which  result  in 
this  degeneration  are  ( I )  Defective  supply  of  nutri- 
ment to  the  cells  ;  (2)  Natural  defect  of  vitality  ; 
(3)  The  action  of  certain  poisons  ;  (4)  Disturbance 
of  '  trophic  '  nervous  influence. 

(i)  Defective  supply  of  nutriment  may  result 
from  occlusion  of  vessels  supplying  a  part,  as  occurs 
in  cases  of  disease  (atheroma)  of  the  coronary  arteries 
of  the  heart,  or  of  softening  of  the  brain  due  to 
cerebral  thrombosis.  A  relative  deficiency  of  food- 
supply  may  occur  if  cells  are  overworked,  meta- 
bolism Ijeing  thus  more  rapid  than  the  vessels  can 
maintain.  In  profound  anaemia  the  poverty  of  the 
Ijlood  appears  to  be  sufficient  to  cause  some 
fatty  degeneration,  but  it  is  not  impossible  that  in 
pernicious  anremia  and  allied  conditions  there  may 
be  poisons  circulating  in  the  blood  which  actually 
produce  this  effect.  (2)  In  old-age  the  gradual 
death  of  cells  is  accompanied  by  fatty  degeneration  : 
the  same  change  met  with  in  the  cells  of  rapidlv 
growing  tumours  may  be  due  either  to  natural 
deficiency  of  vitality  in  these  growths  or  to  in- 
ability of  the  vascular  channels  to  keep  up  an 
adequate  supply  of  nutriment.  (3)  Poisons  which 
appear  to  cause  fatty  degeneration  are  phosphorus, 
arsenic,  and  alcohol,  also  the  toxins  formed  by 
many  varieties  of  bacteria,  such  as  the  Bacillus 
tuberculosis  and  B.  diphtheria.  A  special  acid 
substance  secreted  by  the  tubercle-bacillus  gives 
rise  to  fatty  degeneration  and  necrosis  of  the  cells 
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ill  tubercular  foci  (see  Caseation).  The  acute 
fatty  degeneration  of  the  liver  met  with  in  acute 
Yellow  Atrophy  of  this  organ  is  very  probably 
produced  by  some  infective  organism.  (4)  As  a  mani- 
festation of  nervous  disturbance,  fatty  degeneration 
is  met  with  in  muscles  paralysed  by  lesions  of  the 
spino-muscular  neuron  (lower-segment  lesions),  as 
in  peripheral  neuritis  and  anterior  poliomyelitis. 

The  fat  first  appears  in  the  cells  as  small  particles 
which  are  stained  black  by  osmic  acid :  these 
particles  are  minute  and  do  not  coalesce  to  form 
such  large  drops  of  fat  as  are  met  with  in  fatty 
accumulation.  If  the  fat  is  dissolved  out,  the 
protoplasm  of  the  cells  appears  granular.  Cells 
which  have  undergone  extreme  fatty  degeneration 
may  appear  as  mere  collections  of  granules 
('  granular  cells  '),  the  nucleus  as  well  as  the  proto- 
plasm having  suffered  disintegration.  The  tissues 
most  frequently  affected  are  the  heart  and  voluntary 
muscles,  the  arteries  and  the  liver.  The  epithelium 
of  the  tubules  of  the  kidneys  also  undergoes  this 
change  as  the  result  of  chronic  inflammation.  In 
the  blood-vessels  fatty  degeneration  affects  most 
frequently  the  intima  of  arteries,  the  affected  patches 
appearing  of  a  pale  yellow  colour,  more  opaqvie 
than  neighbouring  parts,  distinguished  fromatheroma 
by  their  superficial  character  and  by  the  ease  with 
which  they  can  be  stripped  off,  leaving  healthy  tissues 
Ijeneath.  If  the  fatty  cells  break  down,  small 
erosions  of  the  intima  result.  The  middle  coat  of 
vessels  may  also  undergo  fatty  degeneration,  es- 
pecially in  connection  with  atheroma  :  capillaries 
may  also  be  affected.  In  the  voluntary  muscles  the 
condition  is  not  of  any  great  importance  apart  from 
the  conditions  which  give  rise  to  it,  but  in  the 
hearl  fatty  degeneration  constitutes  a  very  grave 
disorder.  The  change  may  be  either  local  or 
general.  The  local  or  circumscribed  form  results 
from  local  defects  of  nutrition  due  to  vascular  occlu- 
sion. It  is  most  frequently  due  to  atheroma 
affecting  the  smaller  branches  of  the  coronary 
arteries,  the  narrowing  or  obliteration  of  these 
vessels  affecting  the  particular  areas  of  the  heart  to 
which  they  are  distributed.  Patches  of  fatty  de- 
generation may  be  seen  scattered  as  pale  yellowish 
areas  here  and  there  throughout  the  myocardium. 
If  any  of  these  are  extensive  enough  to  involve  the 
whole  thickness  of  the  cardiac  wall,  rupture  or 
aneurysm  of  the  heart  may  result.  In  less  severe 
cases  the  fatty  cells  are  gradually  absorbed  and 
replaced  by  a  growth  of  fibrous  tissue,  constituting 
one  form  of  '  fibroid  heart '  or  '  myomalacia  cordis. ' 
In  the  general  or  diffuse  form  of  fatty  degenera- 
tion due  to  constitutional  causes  or  toxcemia,  the 
muscular  fibres  of  the  heart  are  affected  throughout 
its  whole  substance,  but  the  change  is  not  equally 
advanced  in  all  of  them.  The  myocardium  is  soft 
and  pale,  and  a  peculiar  mottled  or  striated 
appearance  may  be  seen,  especially  in  the  columnse 
carnese,  due  to  unequal  involvement  of  groups  of 
fibres.  This  appearance  has  been  compared  to  the 
marking  on  a  tabl)y  cat  or  on  a  thrush's  breast 
('  tabby-cat '  or  '  thrush-breast '  striation).  Sudden 
death  from  heart-failure  may  occur  either  in  this  or 
the  previously  described  form  of  fatty  heart.  It  is 
important  to  distinguish  the  two  conditions,  since 
active  treatment  suitable  for  the  fatty  accumulation 
would  be  very  inadvisable  in  cases  of  true  fatty  de- 
generation. The  causes  of  fatty  degeneration  of  the 
liver  have  been  already  alluded  to. 

W.  Cecil  Bosanquet. 


FATUITV  (fati/ns,  silly).— Mental  imbecility. 
See  Imbecility. 

FAUCES,  Diseases  of.  -See  Throat,  Dis- 
eases of. 

FMUS.—See  Tinea  Favosa. 

FEBRICULA  (fehruula,  slight  fever).— Synon.  : 
Fr.  Febriciile  ;  Ger.  Febricula. 

Definition.— A  febrile  attack  of  not  more  than 
a  few  days'  duration,  not  preceded  by  any  invariable 
antecedent,  and  not  attended  by  any  definite  organic 
lesion.  The  term  '  febricula  '  includes  a  number  of 
different  forms  of  evanescent  fever,  the  cause  and 
nature  of  which  are  uncertain. 

^Etiology. — Cases  of  febricula  may  be  thus 
classified  :  — 

1.  Unrecognised  modifications  of  known  diseases. 
Short  febrile  attacks  occurring  during  epidemics  of 
typhus,  typhoid,  or  relapsing  fevers,  scarlatina, 
measles,  rubeola,  and  variola,  have  been  described 
as  febricula,  although  it  is  not  improbable  that  these 
cases  were  really  instances  of  the  more  serious  epi- 
demic disease  prevalent  at  the  time.  It  is  possible 
that  mild  and  unrecognised  cases  of  tonsillitis, 
influenza,  and  rheumatic  fever  may  also  be  thus 
diagnosed,  and  commencing  endocarditis  over- 
looked. It  is  moreover  probable  that  many  cases 
diagnosed  in  young  children  as  febricula  are  due  to 
slight  septic  absorption  from  inflamed  post-nasal 
adenoids. 

2.  Febrile  attacks  probably  due  to  the  introduction 
from  without  of  bacteria  or  toxins,  not  yet  identified, 
or  to  the  action  of  chemical  poisons  formed  in  the 
tissues  {auto-intoxication). — The  toxins  of  the  many 
organisms  which  frequently  obtain  entrance  to  the 
respiratory  and  alimentary  tracts  may  readily  be 
absorbed  by  the  mucous  membrane,  and  thus  cause 
passing  symptoms.  Slight  febrile  attacks,  the  nature 
of  which  is  generally  recognised,  may  occur  in  adults 
after  prolonged  exercise.  Similar  fatigue  may  in 
children  cause  febrile  attacks  even  more  readily,  but 
the  nature  of  these  generally  passes  unnoticed.  A 
slight  febrile  attack,  accompanied  by  a  rapidly  dis- 
appearing erythematous  eruption,  sometimes  follows 
the  administration  of  rectal  enemata,  especially  of 
soap  and  water. 

Symptoms.  — Febricula  is  characterised  by  a  rise 
of  temperature,  rarely  exceeding  102 -5°  F.  The 
access  of  fever  may  be  gradual,  or  marked  by  slight 
rigors ;  and  some  or  all  of  the  common  chnical 
symptoms  of  fever  may  be  present  in  varying  propor- 
tion and  in  greater  or  less  degree,  such  as — general 
malaise  ;  dry  skin  ;  frequent  pulse,  amounting  to 
100  or  120  per  minute  ;  increased  frequency  of 
respiration  ;  furred  tongue,  thirst,  loss  of  appetite, 
and  nausea  ;  constipation  ;  scanty,  high-coloured 
urine  ;  and  headache,  intolerance  of  light,  slight 
deafness,  restlessness,  sleeplessness,  and  slight 
delirium  at  night.  An  erythematous  rash — general 
or  local  -  is  occasionally  observed. 

Diagnosis. — The  diagnosis  of  febricula  rests 
upon  the  exclusion  of  all  the  other  recognised  kinds 
of  fever.  As  a  matter  of  practical  diagnosis  at  the 
bedside,  almost  every  disease  attended  by  rise  of 
temperature  is  now  and  then,  at  its  outset,  mistaken 
for  febricula.  The  condition  now  known  as  glandular 
fever  is  readily  distinguished  by  the  accompanying 
enlargement  of  the  lymphatic  glands.  See  Glandu- 
lar Fever. 
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Prognosis. — The  prognosis  depends  upon  the 
degree  and  duration  of  the  pyrexia,  but  is  ahnost 
always  favourable. 

Treatment. — In  the  absence  of  any  special 
indication,  rest  in  bed  until  twenty-four  hours  after 
the  temperature  has  fallen  to  normal,  liquid  food 
until  the  desire  for  solids  returns,  and,  if  constipation 
be  a  marked  feature  of  the  case,  a  moderate  dose  of 
some  mild  purgative,  will  be  sufficient.  It  is,  how- 
ever, always  prudent  to  remember  that  what  seems 
to  be  febricula  may  be  the  beginning  of  some  serious 
and  perhaps  highly  infectious  disease.  Cooling 
drinks,  such  as  citrate  of  potassium  in  effervescence, 
Liquor  Ammonii  Acetatis  with  a  little  spirit  of 
nitrous  ether  ;  or  dilute  nitro-hydrochloric  acid 
(one  drachm  to  a  pint  of  water)  with  some  fresh 
lemon-juice  added,  may  be  given  according  as  the 
one  or  the  other  is  grateful  to  the  patient.  Any 
active  treatment,  except  sponging  the  skin,  is  un- 
necessary and  sometimes  dangerous. 

H.  Montague  Murray. 

FEBRIFUGES  {febris,  a  fever;  and  fugo,  I 
drive  away).  —  Synon.  :  Antipyretics. 

Definition. — External  applications  or  internal 
remedies  which  tend  to  lower  the  bodily  temperature, 
when  it  has  been  abnormally  raised  by  the  processes 
of  fever. 

Enumeration. — The  principal  febrifuges  are  : — 
Cold  Baths  ;  Cold  Affusion  ;  Wet  Pack  ;  Tepid 
Baths  ;  Alcohol  ;  Diaphoretics  ;  Salicylic  Acid  and 
its  Salts,  Quinine,  Digitalis,  Aconite  ;  Chloral 
Hydrate  ;  Guaiacol,  Thymol,  and  Benzoic  Acid  ; 
Salicin,  Phenazone,  Acetanilide,  and  Phenacetin  ; 
and  Water  and  Diluents  generally. 

Action. — Following  Professor  Binz,  we  may 
divide  febrifuges  into  two  classes  : — (l)  those  which 
withdraw  heat  directly  ;  and  (2)  those  which  lessen 
its  production. 

1.  In  the  first  division  we  must  give  the  foremost 
place  to  cold  baths,  the  cold  pack,  and  cold  sponging, 
which  powerfully  abstract  heat  from  the  surface 
of  the  body,  and  rapidly  cool  down  the  blood. 
Diaphoretics  and  alcohol  act  more  feebly  in  the  same 
direction,  by  dilating  the  cutaneous  arterioles,  and 
thus  allowing  the  mass  of  the  circulating  fluid  to  be 
effectually  exposed  to  the  chilling  influence  of  the 
air.  See  Cold,  Therapeutic  Use  of ;  and  Dia- 
phoretics. 

2.  Secondly,  we  have  to  consider  those  drugs 
which  actually  check  the  febrile  condition  itself,  by 
diminishing  the  increased  tissue-change  which  is 
taking  place.  We  explain  the  antipyretic  properties 
of  quinine  by  their  specific  influence  over  the 
haematozoa  on  which  malaria  depends  ;  and  perhaps 
the  progress  of  science  may  soon  enable  us  to  arrest 
other  febrile  processes  by  paralysing  or  destroying 
their  causes. 

The  free  use  of  water  tends  to  promote  excretion 
and  thus  to  remove  the  products  of  oxidation. 
Blisters  possibly  act  by  causing  contraction  of  the 
vessels  in  the  inflamed  part. 

Uses. — Antipyretic  treatment  is  not  much  adopted 
in  this  country  as  a  matter  of  routine,  holding  as  we 
do  that  temperatures  raised  within  certain  limits  are 
not  per  se  elements  of  danger,  and  that  even  although 
we  may  effectually  cool  down  our  patient,  the  pro- 
gress of  the  disease  may  go  on  quite  unchecked. 
But  prolonged  fever  causes  excessive  tissue-change 
and  fatty  degeneration  of  the  heart  ;  and  when  the 
thermometer  registers  105°  F.,  and  still  tends  up- 


wards, we  know  that  dangerous  limits  are  reached, 
and  that  as  a  rule  life  is  not  long  sustained  above 
107°  F.  It  then  becomes  our  duty  to  interfere  ; 
and  this  is  best  done  by  plunging  our  patient  into  a 
bath.  The  temperature  of  the  water  in  the  bath 
may  be  as  low  as  60°  or  as  high  as  80°  ;  there  is 
good  evidence  that  a  tepid  bath  of  85°  to  95°  may 
reduce  the  temperature  as  readily  as  a  colder  one, 
and  according  to  some  authorities  it  is  preferable. 
When  the  temperature  descends  to  within  4°  or  5° 
of  the  normal  we  remove  him  to  bed,  remembering 
the  dilatation  of  vessels  which  must  follow  the  con- 
tracting effect  of  cold,  and  the  consequent  cooling 
process  which  must  continue  to  go  on.  Here,  as 
in  all  febrile  conditions,  the  thermometer  is  our 
surest  guide,  and  we  must  be  directed  by  it  as  to 
when  to  resume  the  treatment,  for  frequent  repetition 
may  be  needed,  and  on  the  Continent  as  many  as 
200  baths  have  been  given  in  the  course  of  a  single 
illness.  Along  with  this  some  physicians  combine  the 
use  of  large  doses  of  quinine  ;  but,  notwithstanding 
the  marked  tolerance  of  the  drug  under  pyrexial 
conditions,  the  danger  of  perilous  depression  from 
such  free  medication  is  no  imaginary  one.  Apart  from 
ague  we  find  this  drug  most  beneficial  in  fevers 
which  owe  their  origin  to  septic  poisoning.  It  must 
not  be  forgotten  that  quinine  takes  some  hours  to 
produce  its  maximum  antipyretic  effect.  Digitalis 
is  not  a  powerful  antipyretic,  and  in  large  doses  is 
too  disturbing  to  the  heart,  and  too  apt  to  produce 
gastric  derangement,  to  inspire  much  confidence. 
The  influence  of  salicylic  acid  over  acute  rheumatism 
is  remarkable,  as  it  seldom  fails  to  reduce  tempera- 
ture and  relieve  pain  in  forty-eight  hours  ;  but  in 
other  feverish  conditions  its  beneficial  action  is  by 
no  means  so  well-marked.  Salicin  also  has  numerous 
advocates,  who  prefer  it  to  the  salicylates  as  being 
less  depressing  to  the  circulation.  Aconite  and 
diaphoretics  are  of  undoubted  service  in  aiding  the 
defervescence  of  some  of  the  minor  febrile  disorders. 

Phenazone,  Acetanilide,  and  Phenacetin  are  all 
rapidly  acting  antipyretics  :  their  action  is  accom- 
panied or  followed  by  diaphoresis  ;  the  first  is  said 
to  act  on  the  thermogenetic  centres  ;  acetanilide  and 
phenacetin  are  believed  to  act  by  lessening  heat- 
production  :  they  all  appear  to  have  an  action  on 
the  blood  itself,  and  are  injurious  in  many  pyrexial 
conditions.  Guaiacol  subcutaneously  injected  or 
taken  by  the  mouth  has  been  much  lauded  in  the 
pyrexia  of  phthisis  :  thymol  may  produce  dangerous 
collapse.    Benzoic  acid  is  a  mild  febrifuge. 

R.  Farquharson. 

Sidney  Phillips. 

FEEDING,  Forcible.— 5('(,'  Forcible  Feed- 
ing. 

FEIGNED  DISEASES.— At  any  moment,  and 
in  any  class  of  practice,  we  may  be  confronted  by 
feigned  disease,  or  by  real  disease  or  lesions  induced 
by  factitious  means ;  and  failure  to  differentiate 
the  organic  from  the  functional,  or  the  genuine  from 
the  induced  and  fraudulent,  may  entail  consequences 
both  damaging  to  our  reputation  and  often  harm- 
ful to  the  patient.  In  the  army  and  navy,  in  the 
public  service  generally,  in  insurance-practice,  in 
connection  with  benefit-clubs,  with  railway  com- 
pensation-cases, in  schools,  and  in  fact  under  any 
circumstances  where  advantages  such  as  pensions 
or  other  gain  may  accompany  disease,  there  will 
always    be  some   unprincipled   persons  to  whom 

M  M 


53°  FEIGNED 

the  motive  will  appeal.  The  greatest  field  for 
feigned  disease  is  however  found  among  criminals, 
either  awaiting  trial  for  murder  or  other  grave 
crimes,  or  after  conviction,  the  advantages  attached 
to  successful  assumption  of  irresponsibility  or  grave 
disease  being  immediate  and  great.  It  is  by  no 
means  always  incumbent  upon  us  to  reveal  either 
to  the  patient  or  his  friends  our  discovery  or  suspicion, 
but  it  is  of  the  highest  importance  that  we  should 
rapidly  recognise  the  condition  and  act  upon  our 
knowledge  with  discretion  and  probity,  a  discretion 
which  will  dictate  widely  different  action  with 
diff'ering  circumstances. 

The  following  classification  will  conduce  to 
method  in  our  study,  while  it  will  help  us  to  arrive 
at  a  correct  diagnosis  by  a  process  of  exclusion  and 
elimination. 

1.  Cases  in  which  the  patient,  under  some  morbid 
impulse,  involuntarily  feigns  disease. 

2.  Cases  of  voluntary  exaggeration  of  real  morbid 
symptoms  ;  or  of  unreal  symptoms  or  manifestations 
superadded  to  genuine  ones,  including  deficient 
powers  of  subjective  analysis. 

3.  Cases  of  deliberate  and  distinctly  planned 
deceit  and  of  factitious  disease  [malingering). 

I.  Diseases  which  are  feigned  not  by  the  direct 
action  of  the  patient's  will,  but  through  an  inability 
to  resist  the  promptings  of  an  unstable  and  excitable 
nervous  system,  are  discussed  under  the  articles 
on  Hysteria  and  Neurasthenia.  Such  cases 
are  referred  to  here  in  order  that  it  may  be  borne 
in  mind  that  what  looks  like  malingering  may 
be  Hysterical  or  '  Neuromimetic,'  which  appre- 
ciation will  greatly  affect  the  management  of  such 
a  case  and  its  development. 

It  is,  moreover,  sometimes  impossible  to  decide 
whether  the  victim  of  a  railway  accident  is  a  pure 
malingerer,  or  has  become,  through  the  fright  and 
shock  he  experienced,  a  real  neurasthenic ;  nor 
must  we  forget  that  a  small  ligamentous  sprain  of, 
or  effusion  into,  a  single  minute  joint  of  the  verte- 
bral column  may  give  no  distinct  objective  signs, 
but  may  produce  a  very  real  disablement.  Again 
the  absolute  abeyance  of  energ)'  and  active  intellec- 
tual capacity  in  a  severe  neurasthenic  case  may  look 
very  like  grave  organic  cerebral  disease  or  com- 
mencing insanity,  but  reference  to  the  cause  will 
often  reveal  the  true  nature  of  the  case.  The 
reflexes  in  neurasthenia  may  assume  very  capricious 
and  varying  characters,  which  may  suggest  organic 
nervous  lesion  ;  hence  they  must  be  observed  closely 
and  often,  and  the  very  fugitive  nature  of  these 
phenomena  will  often  relieve  us  from  undue  anxiety. 
Thus  we  must  not  diagnose  our  case  from  a  lost 
patellar  reflex  or  a  slight  ankle-clonus  until  we  have 
watched  these  manifestations  sufficiently  critically 
to  enable  us  to  verify  their  real  organic  significance 
or  to  estimate  properly  their  temporary  occurrence 
after  a  nervous  '  shock. ' 

II.  In  this  group  we  must  draw  attention  to  the 
motives  which  may  exist  for  a  patient  whose  illness 
is,  or  has  been,  real  to  extend  the  period  of  his 
supposed  incapacity  for  work  by  feigning  graver  or 
added  symptoms.  Thus  it  often  happens  that  an 
epileptic  tramp  or  beggar  will  increase  the  number 
of  his  fits  for  purposes  of  self-interest  ;  or  the  insane 
patient  will  add  feigned  hallucinations  to  his  real 
condition.  Thus  a  criminal  who  was  mentally 
affected  and  on  the  verge  of  pronounced  insanity 
discovered  that  he  was  being  specially  observed 
with  a  view  to  his  liberty  being  recommended  as  a 
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therapeutic  measure.    He  did  not  know  how  nearly 
he  approximated  to  the  suspected  diseased  state, 
and  feigned  a  condition  much  more  pronounced 
than  his  real  case  was.    His  liberation  had  the 
eff"ect  of  immediately  restoring  his  mental  balance, 
which  would   not  have   been  the  case   had  his 
graver  symptoms  been  genuine.    A  diabetic  patient 
will  sometimes  place  cane-sugar  in  his  urine  if  he 
finds  his  recovery  is  likely  to  cut  short  his  stay  in 
hospital.    Real  injuries  such  as  fractures  are  not 
seldom  purposely  delaj'ed  in  their  recovery  by  ill- 
conditioned  men  who  disturb  and  even  remove 
the  splints.    Ulcers  are  denuded  of  the  advancing 
margin  of  healing  cuticle  ;  a  conjunctivitis  is  some- 
times transformed  into  a  keratitis,  or  even  into  a 
panophthalmitis  by  intentional  irritation.    A  diar- 
rhoea may  be  enhanced  by  purposely  taking  a  pro- 
scribed diet.     A   man  receiving   weekly  wages 
during  incapacity  following  an  injury  may,  by  refus- 
ing to  exercise  his  recently  recovered  member  or 
through  indolence  by  neglecting  to  submit  himself 
to  the  prescribed  massage  and  movements,  induce 
a  rigidity  which  further  or  even  permanently  incapa- 
citates him.  Close  attention  to  the  progress  of  cases 
will  generally  prevent  our  being  misled,  especially 
if,  in  examining  a  patient  for  a  ^\.?A.<iA  subjective  pain 
of  which  we  entertain  some  suspicion,  we  pretend  to 
have  found  the  pain,  which  he  has  localised  at  one 
spot,  in  a  new  but  adjoining  locality.    Thus  a  man 
persistently  complaining  of  an  acute  but  anomalous 
pain  in  the  left  groin  was  easily  induced  by  a  special 
examination  of  the  left  iliac  crest  to  assure  his 
doctor  that  the  new  site  was  the  '  only '  seat  of  his 
trouble ;   or  a  man  refusing  to  return  to  work 
because  of  a  lumbago  will,  if  he  be  asked  to  bend 
down  and  touch  the  ground,  make  a  great  display 
of  suffering,  but  may  be  seen  to  erect  his  trunk 
rapidly  and  without  a  wince  if  he  thinks  the  exa- 
mination is  finished  and  the  doctor  acquiesces  in  the 
existence  of  this  malady.    The  locality  of  a  '  tender  ' 
vertebral  spine  will  often  shift  if  subjected  to  this 
test.    In  cases  of  '  dimness  of  vision '  following  a 
blow  on  the  head  or  a  fall,  an  ophthalmic  examina- 
tion will  often  detect  an  ametropic  condition  of  one 
eye  which  careful  enquiry  may  prove  to  have  ex- 
isted before  the  accident,  and  which  only  needs  the 
proper  lenses  for  good  vision  to  be  regained.  This 
is  important  because  '  affected  sight '  is  so  often 
pleaded  by  the  lawyers  as  a  basis  for  compensation 
after  injury  as  pointing  to  brain-lesion.    We  must 
not  forget  that  naturally  deficient  accommodation 
in  one  eye  or  single  congenital  amblyopia  is  often 
first  noticed  after  an  injury  which  has  not  produced 
it ;  nor  that  the  lowered  general  tone  following  an 
injury  may  temporarily  increase   the  deficiency. 
In  connection  with  recover)'  from  injuries  of  the 
extremities,  early  and  persistent  passive  motion  and 
massage         often  necessary  to  obviate  an  undue 
extension  of  the  period  of  convalescence,  though  the 
patient  may  strongly  object  to  the  treatment  if  he 
have  anything  to  gain  by  a  protracted  disability. 

Old-standing  rheumatism,  osteo-arthritis,  gout,  or 
Dtipiiytren^ s  Contraction  is  often  pleaded  as  due  to- 
a  recent  contusion  or  slight  injury  of  the  hand.  A 
pulseless  wrist  was  presented  to  the  writer  by  a 
patient  who  wished  to  be  thought  gravely  ill,  and 
some  alarm  was  experienced  until  a  scar  was  found, 
resulting  from  an  old  wound,  which  had  severed  the 
radial  artery — a  fact  afterwards  admitted  by  the 
patient. 

III.  This  group  comprises  all  cases  of  deliberate 


FEIGNED  DISEASES 


531 


'malingering,'  where  the  feigned  disease  is  the  ex- 
pression of  unmitigated  imposture.  In  tliese  cases 
there  is  always  a  motive,  and  the  stronger  the 
motive  the  deeper-laid  will  be  the  plan,  and  the 
more  determined  will  be  the  effort  to  carry  it  out, 
in  some  cases  actual  death  being  risked  with  a 
gamester's  courage.  No  station  of  life  is  exempt 
from  instances  of  this  form  of  deceit — if  only  the 
motive  be  strong  enough.  The  most  powerful 
motive  is  self-preservation  ;  hence  we  see  the  most 
consummately  devised  schemes  of  simulated  mad- 
ness presented  by  persons  under  trial  for  murder. 
IVIoreover,  to  evade  imprisonment  or  the  more 
arduous  and  monotonous  duties  of  military  or  naval 
life,  the  most  ingenious  devices  are  often  adopted. 
Fraud  upon  accident-insurance  offices  is  not  infre- 
quently attempted  in  this  way.  Superannuation 
from  the  public  service  is  the  motive  at  times.  The 
escape  from  responsibility  for  grave  immoral  con- 
duct has  been  the  motive  for  marvellously  simulated 
mental  disease.  Even  young  children  have  at  times 
led  practitioners  astray  by  persistently  prosecuted 
physical  simulations.  Probably  a  much  larger 
proportion  of  '  epileptic  '  seizures — as  seen  among 
prisoners  and  mendicants — are  instances  of  malinger- 
ing than  is  generally  supposed.  Paralysis,  neuritis, 
haemoptysis,  hsematemesis,  persistent  vomitings, 
contractions  of  muscles  or  of  limbs,  blindness,  deaf- 
ness, otorrhrea,  incontinence  and  retention  of  urine — 
these  and  an  infinite  variety  of  maladies  have  been 
feigned.  Small  stones  have  been  introduced  into  the 
urethra  and  sand  placed  in  the  urine-chamber  to 
simulate  calculus  ;  persistent  pharyngeal  ulceration 
has  been  caused  by  applications  of  nitric  acid,  as 
Semon  has  related  ;  numerous  small  fragments  of 
boiled  chicken-bones  have  been  removed  from  a  sinus 
in  the  hand  ;  rashes  have  been  produced  by  cantharides 
and  mustard-plasters  (jtv  Dermatitis  Venenata)  ; 
the  heart's  action  and  the  pulse  have  been  excited  by 
violent  muscular  movements ;  thermometers  have 
been  rubbed  in  order  tosimulate  a  febrile  state;  strange 
and  alarming  oedemas  have  been  produced  and  kept 
up  for  long  periods  by  ligatures,  and  extemporised 
tourniquets  have  been  used  in  attempts  to  blanch  the 
limbs,  or  to  waste  them.  An  inexplicable  chronic 
Iirawny  cedema  of  a  limb  should  always  suggest 
caution  in  making  a  diagnosis.  As  more  detailed  in- 
stances the  following  may  serve  :  A  well-educated 
man  was  sentenced  to  a  long  term  for  a  large  fraud  ; 
on  reception  in  prison  he  was  reported  to  be  acting 
strangely  and  to  have  drunk  his  urine  and  to  have 
eaten  his  ordure  ;  he  was  said  to  have  a  most 
melancholy  manner  and  to  be  given  to  muttering 
constantly  to  himself.  These  symptoms  all  com- 
menced directly  he  was  convicted.  Some  marked 
inconsistencies  were  observed  in  his  behaviour,  and 
strong  suspicions  were  aroused.  The  surgeon,  upon 
first  visiting  him  after  these  '  insane  '  manifestations, 
gave  verbal  orders  in  the  man's  hearing  that  '  as 
the  patient  had  a  preference  for  a  special  diet,  and 
was  so  very  insane,  he  should  be  so  far  humoured 
as  to  be  allowed  as  much  of  that  diet  as  he  could 
himself  produce,  and  any  more  from  other  sources 
he  might  ask  for.'  Beyond  this  he  was  apparently 
neglected.  He  did  not  again  exhibit  any  dirty 
proclivity,  and  soon  asked  for  the  ordinary  prison- 
diet,  and  offered  to  work  properly. 

A  robust-looking  man  suffered  from  repeated  con- 
vulsive seizures,  accompanied,  in  each  case,  by  the 
expulsion  of  urine.  He  was  at  first  treated  as  a 
pronounced  epileptic,  but  on  being  admitted  to 


a  new  hospital  suspicion  was  aroused  as  to  the 
genuineness  of  his  case,  especially  as  the  man 
had  no  marks  of  past  injuries  on  his  limbs.  In  the 
hearing  of  the  man  the  surgeon  in  charge  described 
in  detail  to  those  around  the  bed  certain  grotesque 
and  ridiculous  phenomena  which  should  follow  after 
a  definite  interval  if  pressure  were  exerted  on  a 
special  part  of  the  vertex.  The  appropriate  pressure 
was  made,  the  seconds  which  followed  were  gravely 
counted  by  the  watch,  and  at  the  appointed  time 
the  man  exhibited  the  precise  phenomena  that  had 
been  described,  ending  Ijy  carrying  out  his  concep- 
tion of  opisthotonos  by  travelling  over  the  floor 
of  the  ward  on  his  head  and  heels.  He  was  put 
back  to  bed,  and  little  notice  was  taken  of  him. 
No  medicine  and  but  little  food  arriving,  the  fits 
did  not  recur,  nor  did  any  unusual  discharge  of  urine 
take  place,  the  man  leaving  the  hospital  cured 
in  about  five  days. 

Possibly  hypnotism  might  be  used  to  dispel 
malingering  in  some  cases,  though,  will-power  being 
strong  in  clever  impostors,  they  are  unlikely  to 
form  good  subjects  for  this  influence. 

A  medical  student  insured  simultaneously  in 
several  accident-companies,  and  after  a  short  time 
sent  in  claims  to  all  of  them  for  compensation 
for  a  'fractured  leg.'  He  was  visited  by  various 
medical  officers,  but  it  was  not  until  a  more  than 
ordinarily  determined  surgeon  slit  open  the  plaster-of- 
Paris  casing  that  the  leg  was  found  to  be  sound  and 
to  show  no  signs  of  fracture.  The  student  had 
placed  the  casing  on  his  own  leg,  A  prisoner  was 
admitted  to  hospital  with  a  deep  and  profusely 
suppurating  sinus  extending  for  a  distance  of  eight 
inches  along  the  inner  aspect  of  the  lower  leg.  It  was 
most  offensive,  and  no  treatment  availed  anything, 
until  the  surgeon  found,  deeply  placed  in  the  under- 
mined tissues,  a  rough  '  seton  '  formed  of  dirty  lint. 
Proper  precautions  were  taken  and  a  plaster  cover- 
ing applied.  The  wound  healed  completely  in  a 
short  time. 

Though  cured  of  one  feigned  malady,  the  per- 
petrators of  these  determined  frauds  generally  at- 
tempt fresh  kinds  of  imposture,  though  not  always. 
A  curious  mimicry  of  left  humeral  dislocation  and 
torticollis  occurred  in  the  writer's  practice,  where 
a  man  so  deformed  his  deltoid  by  temporary  con- 
traction as  to  strongly  suggest  the  lesion.  But  such 
power  must  be  rare  and  peculiar. 

Suicide  is  often  feigned  in  prisons,  and  sometimes 
elsewhere.  A  notorious  burglar  of  most  violent  and 
even  homicidal  habits  was  sentenced  to  a  very  long 
term  ;  he  commenced  instantly  to  feign  melancholia, 
and  made  what  were  considered  pretended  attempts 
to  cut  his  throat  with  jagged  mutton -bones  ;  he 
also  made  a  feigned  attempt  to  hang  himself  with 
a  rope  made  of  his  sheets.  He  was  allowed  to 
perceive  that  his  behaviour  was  not  regarded  as 
indicative  of  insanity,  but  he  then  assumed  a 
profound  stuporous  condition,  refusing  all  food 
persistently  until  he  began  to  emaciate,  when  he 
was  fed  by  a  tube  with  milk,  arrowroot,  and  raw 
eggs.  This  went  on  for  fourteen  days  ;  on  the  last 
day  he  struggled  during  the  operation  of  feeding, 
and  regurgitated  a  portion  of  the  food  into  his 
pharynx,  and  then  screaming  and  drawing  a  deep 
breath,  some  of  the  semi-liquid  mixture  passed 
into  his  bronchi  ;  he  had  alarming  symptoms  and 
rapidly  sank  and  died  in  three  hours,  with  post- 
iiwiicm  signs  of  intense  bronchial  and  pulmonary 
congestion.     But  the  instant  he  had  drawn  the 
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material  into  his  air-passages,  he  recognised  his 
danger,  and  confessed  that  he  had  been  all  along 
feigning  "in  order  to  be  transferred  to  an  asylum 
as  a  lunatic  ; "  he  also  rendered  the  surgeon  and 
attendants  every  assistance  in  their  efforts  to  save 
him.  The  last  is  an  instance  of  the  desperate 
lengths  to  which  malingering  is  sometimes  carried. 
A  determined  malingerer  was  detected  in  frauds 
so  inimical  to  discipline  that  extreme  measures 
of  '  cure '  were  deemed  necessary,  and  he  was 
sentenced  to  the  'cat.'  He  received  three  strokes, 
and,  as  is  not  unusual  from  the  shock,  became  pale  ; 
but  to  this  condition  was  added  an  appearance  of 
syncope.  The  surgeon  arrested  the  flogging  and 
examined  the  man,  but  being  convinced  that  the 
syncope  was  assumed  advised  that  the  punishment 
should  proceed.  The  man  still  lay  limp  and  allowed 
his  body  to  be  passively  shaken  by  the  lash  during 
two  more  strokes,  presenting  a  ghastly  appearance 
to  the  lay  observers.  At  the  third  stroke  after  the 
recommencement  of  the  punishment,  he  suddenly 
turned  to  the  surgeon,  and  after  calling  him  by  some 
strong  epithets  bore  the  remainder  of  the  flogging 
with  a  marked  bravado.  He  never  malingered 
again,  but  became  a  well-conducted  cheerful  man, 
and  did  not  show  any  resentment  towards  the 
surgeon. 

After  falls  and  blows  '  shock  '  is  often  complained 
of  when  no  objective  symptoms  persist ;  and  being 
considered  a  useful  item  in  running  up  a  claim  after  an 
accident,  is  often  emphasised  or  assumed.  It  is  there- 
fore worth  noting  that  the  facial  expression  accom- 
panying '  shock  '  is  not  easy  to  assume.  Pallor,  fibril- 
lary muscular  tremors  of  facial  muscles,  a  lack  of  play 
in  expression,  sometimes  alterations  and  oscillations 
of  the  pupils  may  be  observed  ;  and  there  is  also 
frequently  a  loss  of,  or  an  exaggerated  condition  of, 
the  deep  reflexes.  The  hands  tremble  finely  when 
held  out  horizontally,  speech  is  usually  slow,  and  a 
peculiarly  plaintive  sadness  sometimes  takes  the 
place  of  the  ordinary  diversity  of  manner.  Palpita- 
tion too  is  a  very  common  symptom,  as  also  undue 
emotional  manifestations. 

Sauvage  has  recorded  the  case  of  a  young  woman 
who  feigned  hrematemesis  by  drinking  bullock's 
blood  in  the  slaughter-house  secretly,  and  vomiting 
it  publicly.  Instances  of  hospital  patients  drinking 
the  blood  purloined  from  a  venesection -vessel  have 
occurred.  The  gums  have  been  lacerated  and  the 
blood  thus  produced  mixed  with  salivaand  '  coughed  ' 
up  to  simulate  hjemoptysis.  Even  children  have 
soaked  dyed  rags  in  their  urine  so  as  to  produce  an 
alarming  appearance  of  hematuria. 

In  actual  suicide  by  hanging  it  is  often  most 
difficult  to  form  an  opinion  as  to  the  genuineness 
of  the  case,  for  it  is  quite  certain  that  cases  have 
occurred  of  suicide  where  the  fatal  issue  was  not 
intended.  In  prisons  it  is  found  that  the  feigned 
attempt  is  made  at  a  moment  when  the  warder's 
visit  is  expected,  and  usually  the  stool  which 
supports  the  feigner  is  kicked  away  with  an 
unnecessary  noise  which  attracts  attention,  and 
there  can  be  no  doubt  that  many  cases  have  occurred 
where  the  victim  fully  expected  to  be  cut  down  and 
saved,  thus  preserving  life  and  achieving  a  repu- 
tation for  insanity  at  the  same  time  ;  but  emo- 
tional, passionate  men  will  undoubtedly  sometimes, 
in  a  sudden  fit  of  uncontrollable  temper,  attempt 
suicide  quite  unpremeditatedly  ;  hence  it  is  hard  to 
form  a  definite  opinion  on  these  fatal  cases.  The 
genuine  and  determined  suicide,  however,  usually 


destroys  himself  furtively,  and  chooses  a  time  when 
he  is  unlikely  to  be  disturbed.  The  intensely 
melancholy  expression  of  the  true  would-be  suicide, 
who  has  failed  to  carry  out  his  terrible  scheme, 
is  usually  very  clearly  indicative  of  the  genuine 
attempt. 

In  the  detection  of  malingeriizg  ont  great  principle 
will  best  assist  us.    Induce  a  suspected  impostor  to 
overact  his  part,  and  watch  keenly  for  inconsis- 
tencies.   Preserve  a  completely  impassive  expression 
and  manner,  and  when  certain  inconsistencies  of 
signs  and  symptoms  have  been  observed,  conceal 
suspicions.    Patience  and  judicious  suggestion  will 
generally  be  rewarded  by  such  an  overacted  display 
as  will  corroborate  our  suspicions  ;  although  in  some 
cases  of  feigned  insanity  the  imposture  has  repeat- 
edly baffled  asylum-experts.     Absolutely  incom- 
patible subjective  statements  of  pain,  and  ridicu- 
lously inconsistent  nervous,  muscular,  and  mental 
exhibitions  can  generally  be  elicited  in  this  way. 
Our   next   difficulty   is   to   cure  the  malingered 
disease,  and  this  is  by  far  the  greatest  tax  on  our 
powers.    We  must  now  play  upon  the  pride,  the 
sense  of  shame,  the  honour  and  manhood  of  our 
'  patient.'    A  subtle  scorn  and  irony  of  manner  may 
do  much  ;  a  distinct  neglect  of  the  case  will  do  more  ; 
uncomfortably  frequent  tonic  treatment  by  galvanism 
or  faradism  and  by  cold  shower-baths,  accompanied 
hy  low  diet,  suits  many  cases  ;  and  even  painful  tests 
guarded  by  a  wise  discretion  in  our  own  and  the 
patient's  interests  may  be  needed.    It  is  wise  to 
induce  the  man  to  voluntarily  relinquish  his  ill-con- 
ditioned actions  rather  than  to  proclaim  our  detection 
of  his  imposture  ;  to  let  him  perceive  that  his  plan 
has  failed  ;  and  even  to  allow  him  a  golden  bridge 
for  retreat,  rather  than  to  signalise  our  victory  by 
retributive  punishment,  or  by  disgracing  him  by 
public  proclamation  of  his  misdoings.    To  establish 
his  future  good  conduct  we  need  his  own  tvill- 
power  to  aid  our  treatment.    But  each  individual 
case  must  be  treated  throughout  on  a  plan  suited  to 
its  special  features.    No  stereotyped  method  will 
avail,  but  original  and  novel  devices  through  their 
unexpectedness  will   generally  carry  success.  In 
a  word,  a  scientific  knowledge  of  the  symptoms 
and  features  of  real  disease  is  of  course  necessary  in 
dealing  with  malingerers  ;  but  of  still  more  import 
in  detecting  and  curing  them  is  a  very  close  habit  of 
observation.,  never  relaxed;  an  ever- varying  resource- 
fulness of  device,  and  a  large  modicum  of  moral 
courage  which  will  embolden  the  practitioner  to 
form  an  opinion  and  hold  by  it  in  the  face  of  great 
personal  responsibility.    The  glory  attached  to  the 
successful  management  of  these  cases  is  not  great, 
and  the  strain  upon  the  doctor  is  often  very  severe. 
Coincident  and  real  disease  or  accident  may  arise 
and  cast  suspicion  on  the  correctness  of  an  absolutely 
true  diagnosis  ;  thus  a  ridiculous  mental  impostor 
may  die  of  a  deep-seated  unsuspected  aneurysm  ; 
a  sham  suicide  may  hang  himself  by  mistaken 
calculation  of  his  chosen  time,  or  by  mishap  and  so 
forth.    It  is  well  in  the  conduct  of  difficult  cases  to 
obtain  the  added  protection  of  a  second  medical 
opinion.    Above  all,  having  found  malingering  we 
should  look  carefully  for  real  disease,  as  the  two 
are  often   co-existent.    And  when  our  carefully 
formed  diagnosis  is  doubtful,  we  should  always  give 
the  patient  the  benefit  of  the  doubt.  Finally,  having 
detected  and  cured  our  malingerer,  we  must  use 
great  discretion  in  deciding  when  to  reveal  and 
when  to  be  reticent  about  the  facts  of  the  case. 
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The  actual  revelation  of  our  positive  conviction, 
when  called  for,  will  often  be  most  wisely  made 
ihrough  a  trusted  friend  of  the  detected  impostor. 

Tennyson  Patmore. 

FEIGNED  ERUPTIONS.— Dermatitis 
\'enenata. 

FESTER. — A  superficial  suppuration,  resulting 
fii'in  inficulation  of  the  skin  with  pyogenic  organ- 
isms.   See  Abscess. 

FEVER. — Fever  is  a  general  disturbance  of 
metabolism,  giving  rise  to  several  symptoms,  the 
most  striking  of  which  is  a  rise  in  the  temperature 
of  the  body.  The  other  chief  symptoms  are  loss  of 
appetite,  thirst,  and  disturbance  of  digestion  and 
absorption,  increase  in  the  frequency  of  the  pulse 
and  respiration,  diminution  of  secretions,  nervous 
disturbances  (e.g.  headache,  excitement),  muscular 
disturbances  (e.g.  weakness),  and  general  inter- 
ference with  the  nutritive  processes  causing  degene- 
rations and  wasting.  These  symptoms  are  partly 
due  to  the  rise  in  temperature  if  high,  but  mainly  to 
the  toxic  agent  causing  the  fever. 

The  normal  tempei'ature. — See  Temperature. 

Fever  or  pyrexia. — Fever  may  be  called  slight  if 
it  does  not  exceed  about  ioi°  F. ,  moderate  about 
103°  F.,  severe  if  it  exceeds  these  limits.  If  it 
reaches  or  exceeds  107 -6°  F.  it  is  called  hyper- 
pyrexia. The  temperatures  compatible  with  life 
are  generally  placed  between  93 '2°  and  107-6°  F. 
Recovery  from  still  higher  temperatures  has  been 
observed.  Recovery  has  occurred  after  a  tempera- 
ture of  II 3 '9°  in  pneumonia,  and  in  malaria  after 
one  of  ii4'8°.  Teale  records  recovery  in  a  case  of 
severe  internal  injury  after  a  temperature  of  over 
122''^  had  been  more  than  once  reached.  High 
temperatures  from  infectious  causes  are  more 
dangerous  than  those  from  non-infectious  causes. 
Generally  speaking  recovery  does  not  occur  when 
high  temperatures  of  107°  and  108°  and  upwards 
have  lasted  long.  Fever  generally  shows  diurnal 
variations  somewhat  similar  to  those  of  health,  but 
not  so  regular  ;  the  temperature  generally  mounting 
in  the  evening  to  fall  through  the  night,  rising 
again  towards  morning  to  attain  its  maximum  anew 
in  the  evening.  A  typical  fever  runs  a  more  or  less 
characteristic  course  naturally  divisible  into  three 
stages:  I.  The  initial  stage  during  which  the 
temperature  continues  to  rise  (always  preserving  its 
diurnal  variations)  either  rapidly  or  slowly.  If  the 
rise  be  rapid  and  accompanied  by  marked  con- 
traction of  the  cutaneous  blood-vessels,  a  sensation 
iif  cold  and  a  shivering-fit  or  rigor  are  likely 
to  follow.  During  this  stage  the  surface-tempera- 
ture falls,  and  the  rigor  is  a  reflex  induced  by  the 
cold,  while  the  internal  temperature  rises.  2.  It  is 
succeeded  by  the  fastigizmi  or  acme,  during  which 
the  temperature,  subject  to  the  diurnal  variations 
and  occasional  accidental  fluctuations,  is  maintained 
at  its  highest  point.  It  may  last  for  days  or  even 
two  or  three  weeks.  The  skin  generally  feels  hot 
and  dry,  but  its  temperature  is  usually  only  a  little 
greater  than  in  health.  The  increased  internal 
temperature  does  not  usually  produce  sensible  sweat. 
3.  The  defervescence  follows.  It  is  sometimes  short, 
when  the  fever  is  said  to  end  by  crisis,  and  some- 
times protracted,  when  it  is  said  to  end  by  lysis. 
The  temperature  returns  to  normal,  quickly  and 
suddenly  in  the  former,  sometimes  falling  several 


degrees  within  an  hour,  and  gradually  in  the  latter. 
This  is  associated  with  changes  in  the  skin  more 
favouraljle  to  the  discharge  of  heat.  The  tempera- 
ture of  the  skin  rises,  and  a  more  or  less  abundant 
sweat-secretion  occurs.  There  may  be  also  free 
diuresis  or  diarrhcea.  The  increased  action  of  the 
emunctories  is  often  spoken  of  as  a  '  critical  evacua- 
tion.' It  frees  the  organism  from  waste  and  other 
products  of  the  disturbed  metabolism,  bacterial 
toxins,  &c. 

Nutritional  changes  in  Fever. — The  metabolism 
of  the  body  is  profoundly  disturbed  chiefly  through 
the  action  of  the  toxin  which  causes  the  fever. 
The  mere  increase  of  temperature  (hyperthermia) 
has  not  much  influence  unless  it  reach  a  considerable' 
degree.  It  may  even  be  absent  as  in  cholera,  where 
great  intestinal  disturbances,  similar  to  those  of 
some  fevers,  may  occur  without  any  rise  of  tempera- 
ture. The  nutritional  changes  seen  in  fever  may  be 
thus  arranged  : — 

1.  Changes  in  the  urine. — Passing  over  the  ordi- 
nary well-known  changes,  there  is  an  increase  in' 
urea,  extractives,  and  phosphoric  acid,  and  a  diminu- 
tion in  chlorides.  The  nitrogen  introduced  through 
the  food  is  reduced  to  a  minimum,  and  yet  the 
kidneys  excrete  much  more  (often  more  than  twice 
as  much)  than  they  do  on  a  similar  diet  in  health. 
However  much  the  increase  is  influenced  by  the 
rise  of  temperature,  it  is  not  caused  by  it.  It  begins 
before  it,  as  observed  in  the  hours  preceding  an 
attack  of  intermittent  fever,  and  in  the  latent  period 
of  typhoid  fever.  Albumens,  peptones,  and  albu- 
moses  may  also  appear  in  the  urine. 

2.  Changes  in  the  respiration. — The  respiratory 

exchange  is  not  materially  altered  in  fever,  the 

.     CO.,       .  .  ^ 
respiratory  quotient       remaining  the  same. 

3.  Disorders  of  secretion. — All  the  secretions  ex- 
cept the  sweat  are  diminished,  and  even  it  is  greatly 
disturbed.  The  saliva  is  scanty  ;  the  gastric  juice 
is  less  abundant  and  has  less  digestive  power,  the 
hydrochloric  acid  failing  and  later  the  pepsin  also  ; 
the  bile  is  suppressed,  and  the  intestinal  secretions 
diminished. 

4.  Degenerative  tissue-changes.  —  ((7)  The  blood  is 
generally  more  fluid  and  coagulates  more  slowly. 
Its  albumen  and  respiratory  capacity  are  diminished. 
Its  urea  and  extractives  are  increased,  the  former 
often  twice  and  the  latter  eight  times.  The  red 
blood-corpuscles  are  diminished,  and  there  is  some- 
times an  abundant  leucocytosis,  due  however  to  the 
cause  of  the  fever  and  in  no  way  dependent  on  the 
fever  itself,  (b)  The  muscles  lose  glycogen  and 
weight,  and  may  degenerate,  (c)  The  amount  of  fat 
diminishes,  ((f)  The  kidneys  are  congested  and  may 
degenerate.  They  allow  albumen  to  filter  through, 
(f)  The  liver  loses  glycogen,  and  bile-secretion  is 
diminished  or  suppressed.  Functional  troubles 
arise,  e.g.  ammonia  is  not  transformed  into  urea, 
which  is  40  times  less  toxic.  Degenerations  occur. 
(/)  The  heart  suffers  like  the  muscles.  It  loses 
energy,  and  other  changes  occur,  (g)  The  body 
loses  weight.  This  varies  in  amount  with  the 
cause  of  the  fever,  with  the  treatment,  and  with  the 
diet.  It  sometimes  begins  early  and  increases  until 
defervescence  sets  in,  sometimes  late  as  in  typhoid 
fever,  being  scarcely  noticeable  before  convalescence. 

Production  of  fever. — The  muscular  and  glandular 
degenerative  changes  are  to  be  looked  upon  as 
chiefly  due  to  the  toxins  circulating  in  the  blood. 
Simple    hyperthermia   if  pronounced   can  cause 
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granular  and  fatty  changes,  but  not  others.  De- 
struction of  tissue  is  obviously  going  on.    The  loss 
of  nitrogen  shows  that  albumen  is  being  used  up, 
not  the  free  albumen  but  the  fixed  organic  albumen 
of  the  tissues.    The  needs  of  the  body  compel  it  to 
feed  upon  its  own  proteids  and  fats,  the  nitrogen 
being  discharged  by  the  kidneys,  and  the  carbon  by 
the  lungs.    The  process  closely  resembles  that  which 
occurs  in  starvation,  and  probably  runs  parallel 
with  it  at  first,  but  later,  owing  to  the  continuance 
of  the  high  temperature  and  defective  nutrition, 
it   may  become  exaggerated,  finding  the  tissues 
now  less  stable  and  less  able  to  resist  the  demands 
made  upon  them.    This  generates  increased  pro- 
duction of  heat.    Heat-production  in  health  tends 
to  exceed  rather  than  fall  short  of  the  needs  of  the  or- 
ganism. This  excess  becomes  more  marked  in  fever, 
and  if  there  be  no  increased  loss,  the  temperature 
must  rise.    It  is  obvious  that  the  temperature  may 
rise  either  through  (l)  increased  heat-production, 
(2)  diminished  loss,  or  (3)  both  combined.  The 
first  is  under  the  control  of  the  cerebral  thermogenic 
centres,  the  second  under  that  of  a  system  of  vaso- 
motor and  secretory  nerves  connected  with  centres 
in  the  medulla.    In  health  when  an  increase  of 
heat  occurs  from  any  cause,  the  second  mechanism 
at  once  comes  into  play,  and  by  an  increased  loss 
maintains  the  equilibrium  of  temperature.    In  fever, 
on  the  other  hand,  when  a  similar  increase  occurs 
through  the  action  of  the  thermogenic  centres  or 
otherwise,  the  nerves  and  centres  which  preside 
over,  it  may  be,  both  mechanisms,  but  certainly 
over  the  second,  become  capable  of  only  partially 
responding  to  abnormal  impressions,  and  hence  are 
no  longer  able  to  discharge  their  function  efificiently. 
Thus  in  the  initial  stage  of  a  fever  which  begins 
quickly,  the  skin  often  becomes  pale  from  spasm  of 
the  cutaneous  vessels,  although  even  before  this  pallor 
is  seen  the  internal  temperature  has  been  rising,  as 
evidenced  by  the  rectal  temperature  and  the  in- 
creased excretion  of  urea  and  carbon  dioxide.  The 
temperature  continues  to  rise,  partly  owing  to  the 
increased  production  of  heat,  and  partly  owing  to 
diminished  loss  from  the  skin  causing  hotter  blood 
to  return  to  the  interior.    The  difference  between 
the  external  and  internal  temperatures  sometimes 
reaches  even  l8°F.    The  regulative  mechanism  fails 
to  act,  or  acts  only  very  imperfectly.   The  sensation 
of  cold  upon  the  skin  reflexly  stimulates  the  sensory 
nerves,  and  this,  along  with,  the  hot  internal  blood 
stimulating  the  muscular  centres,  causes  the  rigor. 
The  1  muscular  spasms  constituting  the  rigor  produce 
heat  which  warms  the  skin,  and  the  rigor  ceases.  It 
may  easily  be  provoked  anew  by  again  exposing  the 
skin  to  cold.    The  nature  of  the  poison  which  starts 
the  fever  has  much  to  do  with  the  cutaneous  vascular 
spasm,  as  it  is  more  marked  in  some  diseases,  e.g. 
malaria,  than  others.  After  a  time,  generally  when  the 
acme  is  reached,  the  increased  internal  temperature 
acts  upon  the  vaso-dilatator  centres,  causing  a  dilata- 
tion of  cutaneous  vessels  and  hence  increased  loss  ; 
but  owing  to  its  failure  to  act  on  the  sweat  centres, 
this  increase  is  not  great.  Its  effect  is  often  seen  by  the 
falls  which  follow  upon  its  being  temporarily  put  in 
action.    The  continuance  of  the  increased  heat-pro- 
duction is  due  to  the  primary  causal  toxin  circulating 
in  the  blood  and  affecting  both  the  thermogenic 
centres  and  the  metabolism  of  the  tissues.  When 
this  toxic  action  ceases,  the  increased  heat-produc- 
tion ends,  the  mechanism  regulating  loss  becomes 
re-established,  and  the  fever  ceases. 


Cdiisation  of  fever. — All  substances  capable  of 
acting  on  the  heat-producing  or  regulating  mecha- 
nism may  cause  fever.  Their  action  will  vary  with 
the  dose,  mode  of  administration,  and  the  subject. 
They  may  be  divided  into  3  groups,  the  inorganic, 
the  organic,  and  the  microbic.  The  first  group  has 
few  members,  e.g.  the  intra- venous  injection  of 
distilled  water  and  the  exhibition  of  phosphorus. 
The  second  group  has  many  members,  e.g.  strych- 
nine, eserine,  cocaine,  caffeine.  If  blood  or  serum 
or  fibrin-ferment  be  injected  into  the  circulation, 
fever  results.  Extracts  of  organs -and  the  urine, 
particularly  night-urine,  have  a  similar  effect. 
These  may  be  called  hetero-intoxications.  In 
chlorosis  there  is  often  fever  which  can  be  explained 
by  the  gradual  destruction  of  the  red  blood-cells. 
The  same  thing  is  seen  to  follow  their  rapid 
destruction  in  paroxysmal  hsematinuria.  Again, 
severe  fractures  and  contusions  are  sometimes 
followed  by  fever,  caused  by  the  absorption  of  the 
blood  effused  or  of  the  debris  of  cells,  for  it  is  possible 
that  all  cells  contain  pyrogenetic  substances.  These 
are  instances  of  auto-intoxication.  Again,  some  of 
the  albuminous  products  of  digestion,  e.g.  albumose, 
especially  deutero-albumose,  have  much  pyrogenetic 
power  ;  but  the  most  frequent  causes  of  fever  are 
imdoubtedly  the  toxins  produced  by  bacteria.  We 
need  not  stay  to  enquire  if  they  are  in  any  way 
similar  to  these  digestive  products,  but  it  may  be 
mentioned  that  a  deutero-albvmiose  has  been  ex- 
tracted from  tuberculin  upon  which  its  p}Togenetic 
property  largely  depends.  Bacterial  toxins  difi"er 
from  purely  chemical  toxins  in  generally  showing 
an  incubation-period  and  in  acting  usually  in 
infinitesimally  small  doses. 

Clinical  types  of  fever. — (l)  Continuous,  in  which 
the  fever  exists  for  some  time  at  a  fixed  level.  (2) 
Remittent,  in  which  successive  rises  are  followed 
by  falls  which  do  not  reach  the  normal.  (3)  Inter- 
mittent, in  which  the  falls  do  reach  the  normal. 
(4)  Relapsing,  in  which  the  apyrexial  periods  are 
more  prolonged.  (5)  Specific,  due  to  the  action  of 
a  special  germ.  These  terms  are  not  of  much  use. 
There  are  still  other  types  which  might  be  men- 
tioned, such  as  hysterical  and  urethral  fever,  and 
they  probably  belong  to  the  category  of  simple 
hvperthermias  rather  than  to  true  fevers  in  which 
the  pyrexia  is  caused  by  some  poison  circulating  in 
the  blood. 

The  role  of  the  increased  temperature  and  nutri- 
tive changes  in  fever. — The  rise  of  temperature  is 
the  expression  of  the  reaction  of  the  organism  to  the 
cause,  and  is  produced  by  its  exerting  its  powers  ot 
defence  against  that  cause.  If  excessive  it  is  hurtful, 
as  all  reactions  may  prove,  however  good  they  may 
be  in  themselves.  Severe  simple  hyperthermia  is 
dangerous,  and  severe  toxic  hyperthermia  is  still 
more  so  ;  but  slight  or  moderate  pyrexia  is  not  so. 
It  increases  phagocytosis  and  the  bactericidal  powers 
of  the  serum,  and  hence  favours  the  destruction  of 
microbes  and  the  elimination  of  their  toxins. 
Moderate  pyrexia  is  therefore  a  good  thing.  Need- 
less to  say,  no  hard  line  can  be  drawn.  Individual 
peculiarities  must  be  studied,  for  what  is  moderate 
in  one  may  be  severe  in  another.  The  amount  of 
general  disturbance  may  be  taken  as  a  guide,  but 
experience  will  prove  the  best  guide  of  all.  The 
nutrition  is  modified  not  only  during  the  disease, 
but  for  a  long  time  afterwards.  Weak  infants  often 
become  vigorous  after  febrile  states,  and  increased 
nutritive  power  is  often  seen  after  typhoid  fever. 
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The  fundamental  role  of  fever  is  then  probably  a  use- 
ful and  protective  one. 

The  treatment  of  fever.  — The  number  of  thera- 
peutical agents  against  fever  at  present  before  the 
profession  is  very  large.  They  may  be  divided  into 
two  great  groups  : — I.  Those  which  act  upon  the 
agents  causing  the  fever.  II.  Those  which  act 
simply  on  the  temperature.  The  first  alone  contains 
true  remedies  against  fever.  Unfortunately  it 
includes  but  a  small  number,  practically  three : 
namely  (i)  quinine  in  malaria,  (2)  salicylic  acid  in 
acute  rheumatism,  and  (3)  the  antitoxins  of  which 
the  best  known  and  most  valuable  up  to  the  present 
is  that  of  diphtheria.  There  are  both  hope  and  pro- 
spect that  this  rational  class  of  remedies  will  be 
extended  in  the  future.  The  second  great  group 
combats  the  temperature  merely,  and  should  generally 
be  employed  only  when  it  has  become  severe. 
Moderate  fevers  do  not  scientifically  require  treat- 
ment unless  the  first  group  of  remedies  is  applicable, 
for  Ijeneficial  processes  should  not  be  checked. 
Among  the  best  known  members  of  the  second  group 
of  remedies  are  antipyrine,  phenacetin,  antifebrin, 
and  thallin  [see  Antipyretics).  They  all  act  in  the 
same  way,  and  lower  the  temperature  by  increasing 
cutaneous  loss,  both  through  radiation  and  sweat- 
secretion.  Quinine  and  salicylic  acid  have  a  similar 
action,  so  have  all  quickly  diffusible  stimulants  such 
as  alcohol  and  ether,  as  well  as  all  lotions,  douches, 
cold  spongings,  the  wet  pack,  rubbing  the  skin  with 
ice,  and  baths.  The  cold  bath  is  at  once  the  most 
characteristic  and  powerful  of  the  whole  group.  It 
is  the  method  par  excellence  of  combating  the 
hyperpyrexia  of  rheumatic  fever,  and  either  it  or 
some  of  its  modifications  may  prove  very  valuable  in 
many  cases  of  pyrexia.  The  cold  bath  has  proved 
of  great  service  also  in  typhoid  fever.  It  acts  by 
first  constricting  the  cutaneous  blood-vessels  and 
increasing  the  internal  temperature  :  then  follows  re- 
action,— the  cutaneous  blood-vessels  dilate,  sweating 
occurs,  and  the  internal  temperature  falls.  Its  effects 
may  lie  continued  by  the  subsequent  administra- 
ti(5n  of  quinine,  antipyrine,  or  any  others  of  the  anti- 
thermic remedies  above  mentioned.  See  Tempera- 
ture ;  Thermometer  ;  Antipyretics  ;  Cold, 
Therapeutic  uses  of ;  Febrifuges. 

R.  F.  C.  Leith. 

FIBRILLATION,  Muscular'.  ~  A  localised 
quivering  or  flickering  of  muscular  filjres.  See 
Motility,  Disorders  of. 

FIBRINOUS  CONCRETION.  —  See  Con- 
cretions. 

FIBROID  DEGENERATION.  —  A  morljid 
change  which  consists  in  the  substitution  of  a  tissue 
somewhat  resembling  fibrous  tissue  for  other  struc- 
tural elements ;  some  pathologists  consider  this 
change  to  be  of  the  nature  of  a  degeneration.  See 
Degeneration  ;  and  Fibrosis. 

FIBROID  PHTHISIS. — A  name  given  to  certain 
cases  of  phthisis  in  which  a  considerable  development 
of  fibrous  tissue  occurs  in  the  lungs.    See  Phthisis. 

FIBROMA. — A  form  of  tumour  composed  of 
fibrous  tissue.    See  Tumours. 

FIBROSIS.  —  Synon.  :  Sclerosis,  Cirrhosis, 
Chronic  Interstitial  Inflammation. 

Definition.— Until  within  the  last  few  years  the 
Iiresence  of  an  increased  amount  of  fibrous  connective 


tissue  within  the  difl'erent  organs  of  the  body  when 
not  referred  to  as  a  chronic  '-itis '  has  been  de- 
scribed either  as  a  'sclerosis'  or  yet  more  commonly 
as  a  'cirrhosis.'  Of  these  latter  terms,  both  are 
oblique  and  therefore  unsatisfactory.  Tissues  the 
seat  of  increased  development  of  connective  tissue 
are,  it  is  true,  in  general  of  a  firmer  consistence,  but 
hardening,  or  sclerosis  (<7K\r]p6s,  hard),  may  be  due 
to  other  causes.  So  too  the  great  laying  down  of 
fibrous  tissue  in  the  liver  may  be  associated  with 
the  development  of  a  characteristic  bright  yellow 
appearance,  or  cirrhosis,  of  that  organ  {KippSs, 
yellow)  ;  but  a  similar  yellowing  rarely  accompanies 
the  increased  interstitial  deposit  of  fibrous  tissue  in 
other  organs.  With  regard  to  the  term  chronic 
interstitial  inflainination,  while  in  the  majority  of 
cases  we  recognise  that  the  undue  development  ot 
fibrous  tissue  is  brought  about  by  the  reaction  to 
irritation,  we  cannot  be  certain  that  such  inflamma- 
tion is  the  one  sole  efficient  cause  in  every  case  ;  there 
are  cases  in  which  we  must  assume  some  other  cause. 
Hence,  even  if  it  be  open  to  the  charge  of  being 
mongrel,  the  word  Fibrosis  recommends  itself  as  the 
most  direct,  unassuming,  and  self-explanatory  term  to 
indicate  and  include  all  those  conditions  in  which 
there  is  a  relative  increase  in  the  amount  of  white 
fibrous  connective-tissue  in  any  organ  or  region  of 
the  body. 

Anatomical  Characters. — Fibrosis  may  be 
either  localised  or  generalised,  either  confined  to  one 
small  portion  of  an  organ  or  affecting  an  organ  or 
tissue  throughout  its  extent  ;  it  may  take  the  place 
of  cells  of  higher  order,  and,  doing  this,  lead  to  no 
increase  in  the  bulk  of  a  tissue  {substitution-  or  re- 
placement-fibrosis),  or  there  may  be  growth  of  con- 
nective tissue  in  excess  so  that  the  bulk  of  a  tissue 
or  organ  is  increased  [productive  fibrosis).  It  is  not 
always  easy  to  distinguish  between  these  two  forms, 
for,  more  especially  where  the  new  connective 
tissue  is  developed  in  consequence  of  frank  inflamma- 
tory disturbances,  that  tissue  as  it  grows  old  under- 
goes contraction,  so  that  a  productive  fibrosis  which 
in  its  early  stages  leads  to'  increase  in  the  size  of  a 
part  may  in  later  stages,  with  this  contraction, 
bring  about  an  actual  shrinkage  of  an  organ.  In  all 
cases,  however,  we  recognise  the  presence  of  an 
increased  amount  of  connective  tissue  in  the  affected 
part. 

With  reference  to  the  origin  of  this  connective 
tissue  it  may  be  stated  as  the  general  opinion,  arrived 
at  after  many  years  of  observation  and  controversy, 
that  the  new-formed  filirous  tissue  is  developed  from 
the  fixed  tissue-cells  of  the  region  in  which  it  shows 
itself.  There  are,  it  is  true,  well-attested  observa- 
tions upon  certain  lower  vertebrates  which  appear 
to  prove  clearly  that  in  them,  at  times,  wandering 
cells  can  come  to  rest  in  inflamed  areas  and  gradually 
assume  the  characters  of  fibroblasts,  or  young  con- 
nective-tissue cells,  but  this  transformation  has  not 
been  proved  as  yet  in  man  or  the  higher  vertebrates. 
On  the  contrary  the  appearance  of  nuclear  division 
in  the  fixed  cells  at  the  boundary  of  inflamed  areas, 
and  the  fact  that  new  tissue  is  ahvays  formed  in 
immediate  connection  with  pre-existing  tissue,  prove 
clearly  that  it  is  from  this  pre-existing  tissue  and  not 
from  wandering  cells,  or  leucocytes,  that  the  new 
tissue  in  the  main  develops.  But  at  the  same  time 
we  are  forced  to  recognise  the  existence  of  Meta- 
plasia, i.e.  the  transformation,  within  certain  limits, 
of  one  form  of  tissue  into  another.  Muscle,  tendon, 
yellow  elastic-tissue,  and  the  endothelium  of  vessels 
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and  lymphatics  are  all,  like  white  fibrous  con- 
nective tissue,  of  mesoblastic  origin  ;  and  evidence  is 
accumulating  that  all  of  these  may  under  abnormal 
conditions  give  rise  to  this  last  lowest  and  simplest 
form.  If,  for  example  in  what  appears  to  be  the 
earliest  stage  of  cirrhosis  of  the  liver,  we  find  an 
abundant  accumulation  of  small  round  cells  along 
the  portal  sheaths,  and  if  in  later  stages  these  have 
given  place  to  connective  tissue,  we  must  not  con- 
clude that  there  has  been  direct  transformation  from 
the  one  into  the  other.  Experimental  studies  upon 
other  regions  have  proved  that  these  small  round 
cells  are  in  the  main  leucocytes  which  have  been 
attracted  to  the  part  during  the  earlier  stages  of  the 
inflammatory  process ;  these  at  a  later  stage  dis- 
appear, by  migration,  by  breaking  down,  or  by 
ingestion  by  the  growing  fibroblasts  of  the  region. 
The  vessels  and  framework  of  the  liver  are  of  meso- 
blastic origin,  and  it  is  from  the  mesoblastic  cells 
of  the  organ,  not  from  migrated  leucocytes,  and  not 
from  the  hypoblastic  glandular  cells  of  the  organ, 
that  the  new  cirrhotic  tissue  originates.  There  is 
still  much  to  be  learnt  concerning  the  new  formation 
and  the  regeneration  of  tissues,  and  it  is  quite 
possible  that  within  the  next  few  years  our  views 
concerning  these  matters  maybe  materially  widened. 
The  above  represents  what  can  be  advanced  with 
safety  at  the  present  time. 

The  stages  of  the  development  of  this  new  fibrous 
tissue  are  those  seen  in  granulation -tissue  in  general. 
The  cells,  at  first  round  or  oval  with  deeply  staining 
nuclei  and  relatively  abundant  protoplasm,  become 
oat-shaped,  then  spindle-shaped,  the  nucleus  assum- 
ing a  similar  elongated  form  ;  terminal  fine  processes 
are  given  off,  forming  fibres,  while  lateral  fibres 
are  elaborated  and  separated  off  from  the  body  of 
the  cell.  As  these  changes  occur  the  protoplasm  and 
the  nucleus  become  more  and  more  inconspicuous, 
until  at  last  all  that  can  be  made  out  is  a  iiattened 
elongated  cell  of  extreme  tenuity  lying  in  a  bundle 
of  wavy  fibrils.  This  process  of  fibril-formation  under 
the  governance  of  the  nucleated  cells  may  well  be 
compared  with  the  elaboration  of  the  contractile 
substance  of  the  muscle-fibre  under  the  governance 
of  the  nucleus  of  the  muscle-cell.  It  must,  how- 
ever, be  acknowledged  that  these  views  concerning 
the  development  of  connective-tissue  fibres  are  not, 
as  yet,  beyond  dispute.  Some  hold  them  to  be  of 
intercellular  origin  due  to  a  form  of  coagulation  of 
the  matrix  or  ground-substance. 

In  not  every  case  of  fibrosis  do  we  have  this  full 
development  of  white  fibrous  connective  tissue  : 
sometimes,  as  in  certain  forms  of  cirrhosis  of  the  liver, 
the  new  tissue  tends  to  be  reticulated,  or,  as  Council- 
man and  those  working  with  him  have  pointed  out 
recently,  there  may  be  a  relatively  considerable  de- 
velopment of  elastic  tissue.  Further  researches  are 
necessary  to  show  the  relationship  between  the  form 
of  connective  tissue  which  develops  in  certain 
cases  and  the  tendency  or  lack  of  tendency  to 
undergo  contracture,  as  again  the  relationship 
between  the  newly  developed  tissue  and  the  vessels. 

In  all  cases  of  inflammatory  fibrosis  there  is,  in  the 
earlier  stages  at  least,  what  for  this  low  form  of  tissue 
is  a  relatively  abundant  vascular  supply  :  where  con- 
tracture occurs,  the  vessels  become  narrowed  and  the 
blood-supply  of  the  region  materially  diminished. 
This  diminution,  as  well  as  the  contraction  of  the 
new  tissue  and  the  pressure  thereby  induced,  tells 
upon  the  higher  cells  of  the  tissue  and  leads  to  their 
atrophy.    As  they  atrophy,  their  place  is  in  part 


taken  by  new  fibrous  tissue.  There  is  thus  a  marked 
tendency,  for  interstitial  fibroses  especially,  to  assume 
a  progressive  and  vicious  character,  to  extend  even 
after  the  original  cause  ceases  to  be  in  evidence. 

^Etiology.  —  In  the  majorit)'  of  cases  fibrosis 
would  seem  to  be  the  result  of  a  chronic  inflamma- 
tory process — of  a  reaction  to  persistent  if  slight 
irritation,  whether  mechanical  or  bacterial  in  nature. 
But,  as  already  indicated,  we  cannot  in  all  cases 
recognise  that  we  have  to  deal  with  the  results  of 
inflammation  ;  stimuli  so  slight  as  to  be  within 
physiological  limits,  stimuli  which  can  scarce  be  re- 
garded as  irritants  or  noxK,  may,  it  would  seem,  lead 
to  fibrosis.  The  following  forms  of  fibrosis  may  be 
distinguished  according  to  their  causation. 

1.  Inflammatory  Fibroses. — A.  Produc- 
tive.—  I.  Localised,  {a)  Focal,  e.g.  the  focal  area 
of  new  connective-tissue  growth  induced  by  the 
presence  of  such  micro-organisms  as  produce  the 
more  chronic  forms  of  infectious  granulomata  (tuber- 
cles, gummata,  &c.).  {b)  Capsular,  forming  around 
inert  dead  or  foreign  material,  e.g.  around  old 
abscesses,  necrotic  areas,  impacted  bullets,  inhaled 
particles  of  coal  or  other  matter  (pneumo- 
conioses). In  all  these  cases  we  clearly  recognise 
the  results  of  continued  irritation  of  a  low  grade. 

2.  Serotts. — The  'productive  fibroses  affecting 
serous  surfaces  secondary  to  inflammations,  and 
whether  localised  or  generalised  tending  to  the  de- 
velopment of  organised  adhesions. 

3.  Interstitial,  Generalised. — Good  examples  ot 
this  form  are  the  interstitial  pneumonia  following 
upon  chronic  pleurisy,  and  Hanot's  (h3'pertrophic) 
cirrhosis  of  the  liver  (which  the  majority  of  observers 
regard  as  of  infectious  origin).  The  diffuse  '  cir- 
rhotic '  changes  in  the  liver,  lungs,  and  kidneys 
secondary  to,  or  accompanying,  infectious  granuloma- 
tous changes  in  these  organs,  as  again  those  seen  in 
the  lungs  in  advanced  cases  of  anthracosis  &c. ,  may 
also  be  here  included.  But,  as  already  stated,  while 
these  conditions  may  be  regarded  as  primarily  of  the 
productive  type,  there  is,  more  especially  in  the  later 
stages,  a  marked  tendency  to  coincident  replacement- 
fibrosis,  the  contraction  of  the  new  connective  tissue 
leading  to  atrophy  of  the  functional  or  nobler 
cells,  these  becoming  replaced  by  fibrous  tissue. 
And  indeed,  while  in  such  cases  the  fibrosis  is 
primarily  of  the  productive  t3'pe  and  the  organs 
undergo  primary  enlargement,  it  is  a  matter  of  con- 
troversy at  the  present  time  whether  conditions  such 
as  ordinary  progressive  cirrhosis  of  the  liver  originate 
as  the  result  of  a  primar}-  inflammation,  with  atrophy, 
of  the  parenchymatous  elements  of  the  organ,  or  of 
a  primary  perivascular  inflammation  affecting,  for 
instance,  the  portal  sheaths,  the  parench3ana  becom- 
ing secondarily  involved.  Taking  ever3^thing  into 
consideration,  it  would  appear  correct  to  classify  the 
important  conditions  of  atrophic  cirrrhosis  of  the 
liver,  chronic  parench3miatous  nephritis,  and  chronic 
indurative  pancreatitis,  as  : 

B.  Mixed  Fibroses,  in  which  the  new  tissue 
formation  is  in  part  a  replacement,  in  part  an  over- 
growth. 

C.  Replacement-Fibroses.  —  I.  Cicatricial. — 
Where  there  is  breach  of  continuity  with  destruction 
of  a  certain  number  of  cells,  in  the  absence  of  infec- 
tive agents,  the  new  reparative  connective  tissue 
maintains  a  certain  relationship  to  the  amount  of 
previous  destruction,  i.e.  does  not  exceed  it:  there 
is  replacement  by  tissue  of  a  lower  order. 

2.  Post -necrotic. — (i.)  The  same  is  true  in  cases 
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of  complete  and  sudden  necrosis  of  all  the  elements 
ot  a  tissue,  e.g.  in  the  healing  of  a  simple  infarct. 

(ii.)  An  identical  process  of  fibroid  substitution 
followed  liy  contraction  is  seen  in  the  organisation 
of  non-suppurative  thrombi  :  the  '  dead  '  blood  is 
replaced  b}'  connective  tissue. 

3.  Post-atrophic  or  Necrohioiic. — Where  there  is 
gradual  death  of  tissue-elements,  from  malnutrition 
or  from  loss  of  function,  there  is  a  similar  replace- 
ment-fibrosis.  This  is  well  seen  in  secondary  scleroses 
of  various  tracts  in  the  spinal  cord,  and  here  the  exact 
substitution  of  fibrous  tissue  for  white  matter  is 
peculiarly  well  marked.  It  is  seen  also  in  the  inter- 
stitial changes  which  result  from  arterio-sclerosis. 
Chronic  interstitial  myocarditis  and  the  so-called 
interstitial  nephritis  of  arterio-sclerosis  are  mainly 
replacement-fibroses,  secondary  to  malnutrition  and 
atrophy  of  the  higher  elements  of  the  affected 
tissues  :  i.e.  the  changes  in  these  higher  elements  are 
primarily  degenerative,  the  fibrosis  (which  as  tend- 
ing to  be  reparative  may  rightly  be  regarded  as  of 
inflammatory  origin)  is  a  secondary  phenomenon. 

In  addition  to  these  we  have  to  recognise  two 
other  orders  of  fibrosis,  which  may  be  termed  the 
non-inflammatory  or  functional,  and  the  neoplastic. 

II.  Non-inflammatory  or  Functional 
•  Fibroses.  — Of  these  the  best  marked  examples  are 

ti>  be  seen  in  cases  of  lymphatic  obstrucfioii  followed 
by  elephantiasis.  The  later  stages  of  myxcedema 
with  the  resultant  subcutaneous  fibrous  hyperplasia 
may  possibly  belong  to  the  same  category.  In 
either  case  the  overgrowth  of  the  connective  tissue 
cannot  be  regarded  as  inflammatory  in  origin  ;  it  is 
not  in  any  sense  a  reaction  to  injury.  Nor  again 
can  it  be  regarded  as  purely  due  to  increased  nutri- 
tion, due  to  increased  bathing  of  the  parts  with 
lymph,  for  so  far  as  experiments  can  teach,  we 
find  that  increased  nutrition  alone  does  not  lead  to 
tissue-overgrowth.  But  by  the  increased  amount  of 
lymph  in  the  affected  parts  undoubtedly  the  connec- 
tive tissues  are  subjected  to  an  increased  strain  ;  and 
it  may  well  be  that,  just  as  with  muscular  activity 
there  is  increased  growth  of  so  dense  a  tissue  as 
bone,  particularly  at  the  regions  of  muscular  origin 
and  insertion,  so,  here,  increased  pull  upon  or  dis- 
tensile  force  acting  upon  the  connective  tissues, 
when  associated  with  adequate  nutrition,  acts  as  the 
effective  cause  in  inducing  hyperplasia  of  these 
tissues.  The  fibrosis  (rarely  extreme)  which  in  the 
liver  and  elsewhere  accompanies  moderate  grades  of 
venous  congestion  (not  being  seen  in  extreme  grades) 
is  apparently  of  the  same  class,  as  possibly  is  the 
thickening  of  the  arterial  intima  in  ordinary 
arterio-sclerosis.  In  this  last  disease  it  is  now 
generally  admitted  that  the  primary  disturbance  is 
a  local  weakening  of  the  middle  coat  (^t'f  Arteries, 
Diseases  of).  As  a  result  of  the  weakening  and  of 
the  pressure  within  the  artery,  the  wall  tends  to 
bulge  outwards  ;  in  other  words,  with  the  bulging  a 
strain  is  exerted  upon  the  endothelium  and  intima 
in  general,  and  now  follows  a  proliferation  of  the 
intima  with  consequent  localised  fibroid  thickening, 
which  differs  from  ordinary  granulation-tissue  in 
bring  originally  devoid  of  blood-vessels. 

III.  Neoplastic  Fibroses.— jS'/fow^i^/a.— As 
these  tumours  are  localised  fibroses  they  have  to  be 
included  in  our  consideration  of  this  subject.  The 
boundary-line  between  these  and  the  products  of 
inflammation  is  very  obscure,  or  more  truly  would  not 
seem  to  exist.  Certain  forms  of  localised  fibromata, 
as,  for  instance,  the  true  chetoids,  owe  their  origin 


to  irritation  or  injury.  We  must  admit  that  irritation 
is  not  here  the  only  factor.  Associated  with  it  there 
is  what,  in  the  absence  of  fuller  knowledge,  we  must 
describe  as  an  idiosyncrasy  on  the  part  of  the  connec- 
tive tissues  of  certain  individuals  to  proliferate 
beyond  physiological  limits.  In  other  tumours,  the 
true  fibromata,  we  have  not  as  yet  recognised  the 
existence  of  a  primary  noxa.  They  may  originate 
from  simple  connective  tissue,  or,  as  a  study  of 
uterine  fibromata  and  fibroniyomata  seems  clearly 
to  indicate,  certain  forms  originate  from  modified 
mesoblastic  cells  of  higher  order,  which  in  the 
course  of  excessive  proliferation  revert  to  a  simpler 
type.  J.  G.  Adam  I. 

FICUS  UNGUIUM  [ficiis,  a  fig  ;  unguis,  a  nail). 
A  disease  of  the  posterior  wall  of  the  nail.  See 
Nails,  Diseases  of. 

Fl  DERIS,  in  Switzerland. — Chalybeate  waters. 
Sec  Mineral  Waters. 

FIFTH  NERVE,  Diseases  of.— The  fifth  or 
trifacial  nerve  {tiervits  trigeminus),  the  largest  of 
the  cranial  nerves,  arises  by  three  roots :  (a)  an 
ascending  sensory  root  whose  fibres  can  be  traced 
as  far  down  as  the  upper  cervical  region  ;  {b)  a  motor 
root  situated  in  the  pons  Varolii,  and  (c)  a  descending 
root,  arising  from  cells  in  the  Sylvian  grey  matter  at 
the  level  of  the  anterior  corpora  quadrigemina,  which 
also  contains  motor  fibres.  The  nerve  reaches  the 
surface  of  the  brain  by  passing  through  the  middle 
cerebellar  peduncle,  and  there  consists  of  a  sensory 
and  motor  portion,  the  sensory  fibres  passing  through 
the  Gasserian  ganglion,  and  being  distributed  to  the 
face  and  a  portion  of  the  head.  The  motor  portion, 
much  the  smaller,  is  physiologically  independent  of 
the  ganglion,  and  supplies  the  pterygoid,  masscter, 
buccinator,  temporal  and  probably  the  tensor 
tympani,  tensor  palati,  anterior  belly  of  digastric, 
and  mylohyoid  muscles.  The  two  first  divisions — 
the  ophthalmic  and  superior  maxillary — are  entirely 
sensory,  and  proceed  from  the  ganglion.  The  third 
or  inferior  maxillary  division  proceeds  also  from  the 
ganglion,  and  is  joined  by  the  motor  portion  after 
its  emergence.  Lesions  of  this  nerve  cause  disorders 
of  sensation,  motion,  and  nutrition  or  secretion, 
according  to  the  anatomical  position  and  extent  of 
the  injury. 

The  aff"ections  of  the  fifth  nerve  may  be  considered 
in  the  following  order  :  — 

1.  Trifacial  Neuralgia. — Neuralgia  may  affect 
one  or  all  of  the  three  divisions  of  the  nerve.  It  is 
fully  described  under  the  head  of  tic-douloureux. 
See  Tic-DouLOUREi'x. 

2.  Trifacial  Anaesthesia. — Anaesthesia  of  the 
trigeminus,  usually  unilateral,  may  be  dependent 
either  upon  {a)  central  lesion  or  upon  [b)  pei-ipheral 
lesion. 

(a)  Central  lesion.  —  Hemiplegia  from  hremorrhage, 
softening  from  thrombosis,  tumour,  or  other  coarse 
affection  of  the  intracranial  nervous  system,  is  usually 
accompanied  by  some  anassthesia  in  the  district 
supplied  by  the  trigeminus,  arising  probably  from 
interference  with  the  integrity  of  the  fibres  of  origin 
of  the  nerve  in  their  central  course.  The  anaesthesia 
usually  occurs  on  the  same  side  of  the  body  as  the 
paralysis  of  motion,  and  therefore  opposite  to  the 
seat  of  lesion.  This  is  always  the  case  when  the 
lesion  occupies  a  position  above  the  pons  Varolii. 
In  disease  of  the  pons  Varolii,  however,  the  loss  of 
sensibility  may  involve  both  halves  of  the  face, 
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although  it  usually  affects  the  same  side  as  that  upon 
which  the  limbs  are  paralysed,  and  opposite  that 
upon  which  the  seventh  and  sixth  nerves  (when 
either  or  both  of  them  are  involved)  are  affected. 
In  cases  of  apoplexy,  the  anaesthesia  is  usually  very 
imperfect,  and  not  sharply  defined.  It  is  short-lived, 
lasting  from  a  few  hours  to  days  ;  but  in  certain 
cases  it  may  continue,  and  even  outlive  the  motor 
paralysis  with  which  it  is  conjoined. 

Intracranial  tumours  may  produce  more  persistent 
anresthesia,  either  by  immediate  destruction  of 
sensory  fibres  or,  indirectly,  by  the  cerebral  enlarge- 
ment, due  to  their  growth,  causing  compression  of 
the  fifth  nerve  as  it  traverses  the  floor  of  the  skull. 
Anaesthesia  in  the  district  of  the  fifth  nerve  is  some- 
times noticed  in  cases  of  tabes  dorsalis.  In  such 
circumstances  it  is  usually  bilateral  and  probably  of 
nuclear  origin. 

(6)  Peripheral  lesion. — Anaesthesia  dependent 
upon  lesion  of  the  trigeminus  in  its  peripheral  course 
is  a  symptom  of  serious  moment,  which  it  is  impor- 
tant to  distinguish  from  that  of  central  origin  ;  and 
this  may  be  accomplished  by  noting  the  following 
points  : — The  degree  of  peripheral  anaesthesia  far 
exceeds  that  which  obtains  in  cases  owing  their 
origin  to  a  central  cause.  It  is  much  more  complete, 
and  may  involve,  which  the  latter  does  not,  trophic 
and  vaso-motor  complications.  Its  extent  varies 
according  as  the  trunk  of  the  nerve,  including  the 
Gasserian  ganglion,  is  involved  ;  or  only  one  or  two 
of  its  branches.  Should  the  main  trunk  be  affected, 
there  is  more  or  less  complete  antesthesia  of  one  side 
of  the  face  and  part  of  the  ear,  conjunctiva,  cornea, 
nostril,  mouth,  half  the  tongue,  the  gums  of  the 
same  side,  and  a  part  of  the  palate.  If  the  con- 
junctiva be  touched  with  the  finger,  there  is  no 
reflex  contraction  of  the  eyelids.  A  glass  from 
which  the  patient  drinks  seems  to  him  as  though  it 
were  broken,  for  he  feels  the  material  on  the  sound 
side  and  not  on  the  affected  side.  The  skin  of  the 
face  is  cool,  and  may  be  somewhat  oedematous,  and 
purplish  in  tint.  After  a  few  days,  if  the  cause 
persists,  and  if  care  be  not  taken  to  prevent  injury 
to  cornea  and  conjunctiva,  the  eye  on  that  side  looks 
dry,  glazed,  and  congested  ;  the  cornea  becomes 
cloudy,  and  in  time  sloughs  and  perforates,  the 
contents  of  the  eyeball  escaping  to  a  varying  extent, 
so  that  the  organ  is  destroyed.  There  is  dryness  of 
the  nostril  on  the  affected  side,  and  irritant  substances 
applied  to  it  fail  to  produce  sneezing.  Atrophy  of 
the  mucous  membrane  may  in  course  of  time  lead  to 
loss  of  smell  on  the  affected  side.  Taste  is  lost  on 
that  side  of  the  tongue,  except  sometimes  at  the 
base,  which  is  supplied  by  fibres  which  run  in  the 
glosso-pharyngeal  nerve.  The  salivary  secretion  is 
diminished.  In  time  there  may  be  bleeding  from 
the  gums  and  ulceration  of  the  mucous  membrane. 
Should  the  lesion  exist  upon  one  of  the  three  divisions 
of  the  trigeminus,  the  anaesthesia  will  be  found 
limited  to  the  district  supplied  by  that  division. 

The  nature  of  the  lesion  must  be  determined  by 
the  examination  of  concomitant  conditions.  It 
may  consist  either  in  caries  of  the  bone,  neoplasm, 
aneurysm,  or  meningitis,  acute  or  chronic.  What- 
ever be  the  active  cause  by  which  the  nerve  is 
damaged,  the  effects  will  be  the  same  :  pressure 
upon,  and  disorganisation  of  the  nerve-fibres  will 
result  in  the  disorders  described — sensory,  motor, 
trophic,  and  vaso-motor.  In  such  circumstances, 
one  or  more  of  the  other  cranial  nerves  are  usually 
affected  coincidently.    In  tubercular  meningitis,  the 


fifth  nerve  is  shown  to  be  paralysed  (along  with 
others  traversing  the  floor  of  the  skull)  by  the  con- 
junctivitis and  keratitis  so  often  present  in  advanced 
stages  of  the  disease. 

Treatment. — Syphilitic  gummata  on  the  floor 
of  the  skull,  developed  either  in  the  membranes 
of  the  brain  or  in  the  nerve  itself,  are  so  frequently 
the  cause  of  the  disorganisation  of  the  fifth  nerve 
which  gives  rise  to  anaesthesia,  that  in  all  cases 
it  is  right — unless  some  other  explanation  is  evident 
beyond  all  doubt --to  bear  in  mind  the  possibility  of 
such  a  cause,  and  to  prescribe  accordingly  without 
delay.  From  I  o  to  20  grains,  or  more,  of  iodide  of 
potassium  should  be  administered  every  four  hours. 
Should  there  be  a  gumma  pressing  upon  the  trvmk 
of  the  nerve,  this  treatment  will  probably  have  the 
effect  of  bringing  about  a  rapid  amelioration,  and, 
in  many  cases,  supposing  it  has  been  applied  early 
enough,  a  complete  cure.  It  is  evident  that,  as 
regards  other  causes,  there  is  no  particular  indication 
for  treatment,  which  must  be  adapted  to  the  special 
circumstances  of  the  case. 

3.  Trifacial  Hyperalgesia.  —  Hyperalgesia 
may  accompany  or  precede  neuralgia  of  the  fifth 
nerve.  It  may  also  precede  facial  anaesthesia  when 
this  is  due  to  neuritis.  There  are  varieties  in  the 
degree  of  this  hyperalgesia.  It  is  sometimes  so 
severe  that  the  slightest  touch  occasions  pain.  The 
face  cannot  then  be  washed  in  the  ordinary  way, 
but  the  patient  has  to  take  a  piece  of  sponge 
or  wetted  rag  and  cautiously  dab  the  skin  with  it. 
Sometimes  it  is  described  as  a  feeling  of  soreness 
only  when  the  hand  is  passed  over  the  face.  In 
either  case  the  condition  is  accompanied  by  diminu- 
tion of  the  tactile  discrimination  in  the  part.  In 
mimetic  spasm  of  the  seventh  nerve,  there  is  often 
hyperalgesia  in  the  region  of  one  or  more  divisions 
of  the  fifth,  and  the  lesion  is  then  doubtless  con- 
nected with  the  deep  origin  of  this  nerve.  In 
blepharospasm  it  will  often  be  found,  if  the  face 
be  carefully  examined,  that  pressure  with  the  finger 
at  some  point  will  check  the  spasm.  Subcutaneous 
division  of  a  twig  of  the  fifth  (or  afterent  nerve) 
at  this  point  will  often  bring  about  a  cure  of  the 
affection.  The  supra-orbital  or  subcutaneous  malar 
are  the  nerves  most  commonly  in  fault. 

Photophobia  is  referable  to  hyperalgesia  of  the 
branches  distributed  to  the  conjunctiva. 

4.  Motor  Disorders. — Affections  of  the  motor 
root  of  the  fifth  nerve  are  either  (a)  of  a  spasmodic  ; 
or  (b)  of  a  paralytic  character. 

{a)  Spasm. — Spasm  of  the  muscles  supplied  by 
the  trigeminal  nerve  may  be  tonic  or  clonic. 
In  trismus,  or  'locked  jaw,'  the  teeth  are  clenched 
together  by  the  tonic  contraction  of  the  masticatory 
muscles,  which  can  be  felt  tense  to  the  touch. 
According  as  the  muscles  are  involved  generally,  or 
only  partially,  the  lower  jaw  will  be  fixed  in  a 
symmetrical  position,  or  be  pulled  over  to  one  side, 
or  advanced  or  receded.  Clonic  spasm  of  the  same 
muscles  is  observed  in  various  convulsive  disorders  ; 
and  slower  movements  of  a  horizontal  character 
constitute  the  grinding  of  teeth  sometimes  indicative 
of  cerebral  disease. 

Trismus  may  either  be  one  symptom  of  tetanus 
(see  TETANtis),  or  it  may  occur  by  itself,  and  then 
it  either  arises  from  cold  or  is  of  reflex  origin, 
from  irritation  of  the  sensory  portion  of  the  nerve  by 
decayed  teeth,  dentition,  or  disease  of  the  jaw-bone. 
When  its  occurrence  is  epidemic,  it  is  doubtless  of 
infective  origin.    It  may  be  due  to  the  presence  of 
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a  foreign  body,  possibly  of  very  small  size,  lodged 
in  the  cicatrix  of  a  wound  upon  the  face,  or  even 
in  some  distant  part  of  the  body.  Irritation  from 
worms  is  a  possible  cause.  It  is  still  more  commonly 
hysterical.  It  is  possible,  though  not  proved,  that 
it  may  be  due  to  a  lesion  of  the  cerebral  cortex. 

Treatment.  W — hen  the  condition  arises  from 
cold,  the  constant  current  should  be  applied  to  the 
contracted  muscles.  Any  source  of  irritation, 
whether  from  decayed  teeth,  or  otherwise,  must  be 
sought  for,  and,  if  possible,  removed  or  remedied. 

The  removal  of  a  foreign  body  will  sometimes 
bring  about  an  immediate  cure.  This  failing,  the 
hypodermic  injection  of  morphine,  in  doses  of  gr.  g-, 
may  be  employed,  and  bromide  of  potassium  given 
internally  in  doses  of  20  grains.  When  the  presence 
of  worms  is  suspected,  appropriate  treatment  must 
be  employed.  If  the  affection  be  hysterical,  some- 
what powerful  faradic  currents,  directed  to  the 
muscles  of  the  jaw,  will  scarcely  ever  fail  to  open 
the  mouth  and  cure  the  ailment.  Hysterical  trismus 
cannot  be  mistaken  for  dislocation  of  the  jaw,  if  it 
l»e  rememljered  that  in  the  latter  accident  the  jaw 
is  fixed  with  the  mouth  partly  open. 

{/?]  Paralysis.  —  Paralysis  of  the  masticatory  mus- 
cles is  not  very  common,  but  may  be  observed 
sometimes  in  cases  of  bulbar  paralysis,  or  it  may 
accompany  anaesthesia  of  the  face,  and  depend  upon 
tumour,  abscess,  aneurysm,  or  some  such  coarse 
disease  encroaching  upon  the  trunk  of  the  nerve 
within  the  cranium.  To  test  the  state  of  the 
muscles,  the  patient  should  be  asked  to  move  his 
jaw  to  and  fro  laterally,  as  well  as  in  opening  and 
shutting  the  mouth.  Any  irregularity  of  movement 
will  be  evident  to  the  eye,  and  defective  strength  or 
absence  of  contraction  in  the  affected  muscles  may 
be  felt  by  placing  a  hand  on  each  cheek,  while  the 
patient  performs  movements  of  mastication.  In 
unilateral  palsy  on  opening  the  mouth  the  point 
of  the  jaw  is  deviated  towards  the  paralysed  side. 
The  affection  is  more  often  unilateral  than  bilateral. 
Its  importance  is  bound  up  with  that  of  the  lesion 
which  gives  rise  to  it.  There  is  a  somewhat  rare 
affection  in  which  contraction  of  the  masseters, 
temporals,  and  pterygoids  is  observed  to  be  very 
feeble,  and  the  jaw  will  drop  from  inability  of  the 
muscles  to  support  it,  not  as  a  result  of  true  para- 
lysis, but  rather  from  a  rapid  exhaustibility  of 
the  muscular  system,  so  that  the  act  of  eating 
(juickly  occasions  the  appearance  of  this  symptom. 
See  Myasthenia  Gravis. 

As  in  peripheral  affections  of  the  sensory  por- 
tion of  the  nerve,  especial  attention  should  be  paid 
to  the  causation,  and  if  this  appear  to  depend  upon  a 
new-growth,  the  probability  of  its  syphilitic  character 
should  be  borne  in  mind,  and  iodide  of  potassium 
administered  in  doses  of  from  10  to  20  grains,  or 
more.  If  these  measures  fail,  the  question  of 
surgical  operation  may  have  to  be  entertained.  See 
Neuralgia  ;  Tic-Douloureux  ;  and  Nervous 
System,  Physical  Examination  of. 

T.  Buzzard. 

FILARIA  (fiht)ii,  a  thread). — A  genus  of  nema- 
tode worms,  not  very  clearly  defined,  which 
contains  a  variety  of  thread-like  parasites  whose 
bodies  are  of  uniform  thickness  throughout,  and  at 
least  fifty  times  longer  than  I)road.  Under  this  head 
are  often  included  several  human  parasites,  such  as 
the  Dracumiihis,  or  Guinea-worm  {Filaria  iiiedi- 
nciisis),  the  lung-strongylus  (F.  broinhialii),  F.  vol- 


vulus, F.  loa,  F.  Bancrofti,  in  addition  to  a  variety 
of  larval  or  sexually  immature  nematodes,  whose 
genetic  relations  are  only  very  imperfectly  under- 
stood. In  the  latter  category  may  be  placed  Bris- 
towe  and  Rainey's  entozoon  {F.  Irachealis),  and  von 
Nordmann's  eye-worm  (F.  oculi-humani  or  F. 
lentis)  ;  and  the  nematode  heematozoa.  It  may  be 
doubted  if  any  of  the  above-mentioned  parasites 
ought  to  be  included  in  the  genus  Filai-ia,  as  under- 
stood by  modern  helminthologists,  but,  practically, 
it  is  still  found  convenient  thus  to  speak  of  them. 
The  Dracunculus  will  be  found  described  under 
Entozoa  ;  while  the  microscopic  nematodes  infest- 
ing the  blood  are  considered  in  the  next  article. 
See  Filariasis.  Patrick  Manson. 

FILARIASIS. — This  term  is  applied  to  a  form  of 
helminthiasis  characterised  by  the  presence,  actual 
or  past,  of  the  embryos  of  certain  nematodes  in  the 
blood. 

The  name  Filaria  sanguinis  honiiuis  was  applied 
by  Lewis  to  the  embryo  filaria  which  he  discovered 
in  human  blood  in  1872  ;  and  so  long  as  no  other 
similar  parasite  was  found  to  have  its  habitat  in  the 
circulation,  the  name  was  appropriate.  Recently, 
however,  the  writer  has  pointed  out  that  the  blood 
in  certain  tropical  countries  is  liable  to  be  infested 
by  the  embryos  of  three  additional  species  of  filaria  ; 
it  therefore  becomes  necessary  to  modify  Lewis's 
original  name.  Observation  has  shown  that  the 
filaria  of  Lewis  appears  in  the  blood  only  at  night, 
disappearing  from  it  during  the  day  :  whereas,  of 
the  recently  discovered  species,  one  of  them  appears 
in  the  blood  during  the  day  only,  disappearing  from 
it  at  night  ;  the  others,  in  those  individuals  in  whom 
they  occur,  are  present  in  the  circulation  both  during 
the  day  and  during  the  night.  Taking  these  facts 
as  a  basis  for  nomenclature,  the  writer  has  named 
the  four  species — 

Filaria  diurua,  Filaria  uocturiia,  Filaria  Per- 
sians, Filaria  Deniarqitayi  (F.  Ozzardi?). 

Methods  of  demonstrating  embryo  Jilariic  in  the 
blood. — Blood  is  obtained  in  the  usual  way  from  a 
finger-tip  ;  but  in  looking  for  filariie,  the  respective 
habits  of  the  different  species  must  be  borne  in  mind. 
Thus,  if  search  is  to  be  made  for  Filaria  diicrna, 
the  blood  should  be  drawn  between  the  hours  of 
II  A.M.  and  6  p.m.  ;  if  for  Filaria  nocturna,  be- 
tween 9  P.M.  and  6  A.M.  ;  if  for  Filaria  perstans 
or  for  Filaria  Dcmarquayi,  it  may  be  drawn  at  any 
hour  of  the  day  or  night. 

To  study  the  movements  of  the  filarite,  ordinary 
preparations  of  freshly  drawn  blood  must  be  used  ; 
but  to  warrant  a  positive  opinion  as  to  the  absence 
or  presence  of  embryos  in  the  circulation,  and  for 
purposes  of  enumeration,  a  larger  quantity  of  blood 
than  can  be  dealt  with  rapidly  in  the  ordinary  way 
must  be  searched.  The  following  is  a  good  plan. 
Spread  about  half  a  drop  of  blood  on  a  slide  in  a 
uniform  layer  over  an  area  of  one  square  inch  and 
allow  it  to  dry.  The  slide  may  be  stained  and 
examined  at  once,  or  stored  away  till  such  time  as 
may  suit  the  observer's  convenience.  All  that  is 
necessary  to  demonstrate  the  filariae  in  such  slides,  no 
matter  how  old  they  are,  is  to  immerse  them  for  an 
hour  or  so  in  a  weak  solution  of  eosin,  or  a 
weak  solution  of  fuchsin  or  other  aniline  dye  (one 
drop  of  the  saturated  alcoholic  solution  in  an  ounce 
of  water),  then  wash  and  mount  them.  So  prepared, 
the  filaria;  and  white  blood-corpuscles  are  stained, 
while  the  colour  of  the  red  blood-corpuscles  is  dis- 
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charged.  To  demonstrate  the  sheath,  shape,  and 
structure  of  the  filarice,  make  a  thin  fihii  of  blood, 
dry,  fix  in  absohite  alcohol,  and  stain  in  weak 
hsematoxylin. 

No  matter  how  prepared,  the  slides  ought  to  be 
scrutinised  in  the  first  instance  with  a  very  low  ob- 
jective— one  inch  is  sufficient — and  every  part  of  them 
examined.  A  quick-travelling  mechanical  stage  is 
of  great  assistance  in  this,  and  ensures  thoroughness. 
When  a  filaria  is  found  it  can  be  centred  and 
examined  with  a  quarter-inch  or  higher  objective  ; 


like  an  alimentary  canal,  or  any  definite  internal 
structure,  be  made  out. 

As  far  as  is  at  present  known,  the  points  of  con- 
trast in  the  species  are  as  follows  : — 

I.  Filaria  diu7-i2a(f[g.  lb). — The  free  hsematozoal 
embryo  of  a  species  of  filaria,  the  mature  form  of 
which  is  still  unknown.  Excepting  that  it  enters 
the  circulation  during  the  day,  this  blood-worm 
resembles  very  closely  in  size,  form,  and  habit  the 
now  familiar  Filaria  noctimia.  The  peculiarity  in 
periodicity  referred  to  is,  doubtless,  an  adaptation 


(«)  Filaria  nocturna  x 
300. — I.  Measures  in. 
by  g-s^iH)  i^-*  there- 
abouts. 2.  Is  provided 
with  a  coarser  sheath. 
3.  Caudal  end  tapers 
gradually  for  about  one- 
fifth  of  the  entire  length 
of  the  animal,  and  ter- 
minates in  a  sharp,  or 
nearly  sharp  point.  4. 
Cephalic  end  is  rounded 
off,  and  has  obscure  oral 
movements  of  a  pouting 
character.  5.  Tongue- 
like organ  relatively  mi- 
nute. 6.  Appears  in  the 
blood  at  night,  disap- 
pearing during  the  day. 
7.  Has  a  wriggling,  but 
no  locomotive,  move- 
ment. 8,  Most  speci- 
mens have  a  well- 
marked  granular- look- 
ing aggregation  about 
the  middle  of  the  body. 


{J})  Filaria  diurna  x  300. 

1.  Measures  in.  by 
\\hTiT\  in*)  or  thereabouts. 

2.  Is  provided  with  a 
very  delicate  sheath. 

3.  Caudal  end  tapers 
gradually  for  about  one- 
fifth  of  the  entire  length 
of  the  animal,  and  ter- 
minates in  a  sharp,  or 
nearly  sharp,  point.  4. 
Cephalic  end  is  rounded 
off,  and  has  distinct  oral 
movements  of  a  pouting 
character.  5.  Tongue- 
like organ  relatively 
minute.  6.  Appears  in 
the  blood  during  the 
day,  disappearing  dur- 
ing the  night.  7.  Has 
a  wriggling,  but  no  loco- 
motive, movement.  8. 
Most  specimens  have  a 
faintly  marked  granu- 
lar-looking aggregation 
about  the  middle  of  the 
body,  but  in  none  is  it 
very  well  marked. 


{c)  Filaria  Dcmarquayi. 
X  300. — I.  Measures 
i^in.  by  sfooi'i-'  or 
thereabouts.  2.  Has 
no  sheath.  3.  Caudal 
end  tapers  for  about 
one-fifth  of  the  entire 
length  of  the  animal 
to  a  ver^-  sharp  point.  4. 
Cephalic  end  rounded. 

5.  Tongue-like  organ 
has  not  been  observed. 

6.  Observes  no  perio- 
dicity. 7.  Has  a  loco- 
motive as  well  as  wrig- 
gling movement. 


{d)  FilaHa  Oz- 
zardi  (?)  and 
Filaria  Pc7-- 
statis  X  300. 
The  Filaria  Oz- 
zardiinslze  and 
habits  closely 
resembles  F. 
Dcmarquayi. 


{c)Fila}-ia pe7'$tans  x  300. 
I.  Measures  y^s  in. 
by  stVo  iti.,  or  there- 
abouts. 2.  Has  no 
sheath.  3.  Caudal  end 
tapers  more  gradually 
for  two-thirds  of  the 
entire  length  of  the  ani- 
mal, and  is  abruptly 
tmncated  where  it  has 
tapered  to  about  one- 
third  of  the  diameter  of 
the  thickest  part  of  the 
body.  4.  Cephalic  end 
is  either  conical  or  trun- 
cated, passing  from  one 
form  to  the  other  rapidly 
by  a  peculiar  jerking, 
extruding  and  retract- 
ing, movement.  5. 
From  time  to  time,  a 
minute  tongue-like  or- 
gan is  rapidly  protruded 
and  withdrawn  at  the 
extremitj^  of  the  cepha- 
lic end.  6.  Observes  no 
periodicity.  7.  Has  a 
locomotive  as  well  as  a 
wriggling  movement. 
8.  No  granular  appear- 
ance. 


but  it  must  not  be  forgotten  that,  in  the  first  instance, 
only  very  low  powers  are  suitable  for  searching. 

The  four  species  of  embryo  Filarise  sanguinis 
hominis  closely  resemble  each  other.  As  seen  in 
recently  drawn  blood,  they  are  long,  slender,  grace- 
fully formed,  transparent,  colourless,  snake-shaped 
organisms,  which  for  hours  continue  in  a  state  of 
great  activity,  wriggling  and  twisting  about  on  the 
slide  like  a  wounded  earthworm,  or  an  eel  on  a 
hook.  After  a  time  movement  gradually  slows 
down  ;  but  by  a  little  management  in  preventing 
drying  of  the  slide,  the  parasites  can  be  kept  alive 
for  five  or  six  days.    In  none  of  them  can  anything 


to  the  habits  of  its  intermediary  host.  There  is 
some  reason  for  supposing  that  Filaria  loa — a  para- 
site living  in  the  connective  tissues,  and  sometimes 
showing  itself  underneath  the  conjunctiva  in  negroes 
— is  the  mature  form  of  Filaria  diitrna  ;  the 
geographical  distribution  of  both,  as  far  as  our  know- 
ledge of  this  extends,  is  the  same,  and  the  undoubted 
embryo  of  Filaria  loa  resembles  Filaria  diurna  in 
shape,  and  possibly  in  size  ;  and,  moreover,  a  patient 
of  the  writer's,  who  at  one  time  had  a  Filaria  loa 
under  his  conjunctiva,  later  was  found  to  have 
Filaria  diuma  in  abundance  in  his  blood.  The 
parasite  seems  to  be  confined  to  the  tropical  zone  of 
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Africa,  more  especially  to  the  west  coast  (Southern 
Nigeria).  Future  observation  is  likely  to  show  that 
a  large  proportion  of  the  inhabitants  of  these  districts 
are  affected  with  this  worm,  and  it  is  likely  that  in 
a  proportion  of  instances  some  pathological  condition 
may  be  traced  to  them.  As  yet  our  information  on 
these  points  is  much  too  fragmentary  to  warrant 
even  speculation. 

2.  Filaria  nociiiriui  Cng.  la). — The  free  hsemato - 
zoal  embryo  of  Filaria  Baiicrofti.  We  owe  the 
first  notice  of  this  parasite  to  Demarquay,  who,  in 
1863,  found  numerous  specimens  of  what,  consider- 
ing the  circumstances  of  the  case,  must  have  been 
Filaria  noctiirua,  in  the  contents  of  a  lymphous 
tumour  of  the  thigh.  Later,  in  i86g,  Wucherer  in 
Bahia,  and,  quite  independently,  in  1870,  Lewis  in 
Calcutta,  found  the  same  parasite  in  chylous  urine. 
It  was  not,  however,  until  1872,  when  Lewis  showed 
that  the  normal  habitat  of  this  embryo  worm  was 


Fig.  2. — Filaria  noc- 
turna.  X  300.  (From  a 
micro-photograph.) 


Fig.  3. — Anterior  end  of 
mature  Filaria  noctitr- 
na,    X  100. 


the  human  blood,  that  the  discovery  excited  much 
interest. 

In  the  first  issue  of  this  Dictionary  Lewis  described 
the  Filaria  sanguinis  hominis  nocturna  as  follows  : 
'  Its  average  length  is  "  (  =  0-34  mm. )  ;  its  breadth 
jig"  (=0-007  mm.),  or  about  equal  to  the  diameter 
of  a  red  blood-corpuscle.  It  is  enclosed  in  a  trans- 
parent tubular  sac,  within  which  it  can  be  seen  to 
alternately  contract  and  elongate  itself.  This  sac  is 
extremely  delicate  and  translucent,  and  may  some- 
times, when  the  worm  has  shortened  itself  more 
than  usual,  be  seen  collapsed  and  folded  like  a 
ribbon,  and  the  next  moment  be  instantaneously 
straightened  again,  by  the  extension  of  the  filaria  to 
its  ordinary  length.  After  death  the  worm  may 
occupy  either  the  entire  length  of  the  tubular  sac, 
or  be  so  contracted  as  to  leave  the  tube  empty  at 


one  or  both  ends,  as  may  be  observed  in  the  wood- 
cut (fig.  2).' 

As  no  sign  of  growth  or  of  reproductive  organs  is 
distinguishable  in  this  the  haematozoal  stage  of  the 
parasite,  it  is  evident — and  this  was  early  recognised 
— that  these  blood-worms  are  the  immature 
young  of  parasites  which  must  exist  in  a  sexually 
mature  form  elsewhere  in  the  tissues  of  the  human 
host,  and  in  intimate  relationship  with  the  circula- 
tion. In  1877  Lewis  found  two  living  specimens — 
a  male  and  a  female — in  the  diseased  tissues  of  a 


Fig.  4. — A  portion  of  the  mature  Filaria  jiocturna^  showing 
uterine  tubules  filled  with  ova  in  various  stages  of  develop- 
ment :  also  the  intestinal  tube,     x  100. 


nsevoid  elephantiasis  of  the  scrotum.  Late  in  the 
previous  year  Bancroft,  in  Brisbane,  found  several 
mature  females  in  a  'lymphatic'  abscess  of  the  arm, 
and  also  in  'an  encysted  hydrocele  of  the  cord.' 
The  latter  were  carefully  examined  by  Cobbold,  and 
the  parasite  was  named  by  him  Filaria  Bancrofti. 
Since  that  time  the  mature  Filaria  Bancroftiha.s  been 
found  in  India,  China,  Brazil,  British  Guiana,  and, 
as  an  imported  parasite,  in  England.  It  is  a  long 
thread-like  worm,  about  the  thickness  of  a  horse- 
hair, of  a  white  colour  and  firm  consistence,  and 


Fig.  5. — Ova  and  embryos  of  Filaria  nocturna. 
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exhibits  considerable  activity,  and  a  remarkable 
tendency  to  coil.  Cobbold  described  the  female  as 
follows  :  '  Body  capillary,  smooth,  uniform  in  thick- 
ness. Head  with  a  simple  circular  mouth,  destitute 
of  papillce  (fig.  3).  Neck  narrow,  about  one  third 
of  the  width  of  the  body.  Tail  of  female  simple, 
bluntly  pointed  ;  reproductive  outlet  close  to  the 
head  ;  anus  immediately  above  the  tip  of  the  tail. 
Length  of  largest  females  3 J  in.,  breadth  In 
the  female  the  uterine  tubes  are  packed  with  ova  in 
all  stages  of  development  (figs.  4  and  5).  Lewis 
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gives  the  measurement  of  these,  in  which  the 
embryos  are  distinctly  visible,  as  j^^"  by  In 
a  fresh  specimen  of  the  filaria  examined  by  the  writer 
the  largest  ova  gave  slightly  greater  measurements, 
and  he  saw  that  towards  the  vaginal  end  of  the 
uterine  horns  the  embryos  lay  outstretched,  and  that 
in  the  vagina  they  had  very  much  the  appearance 
they  have  in  the  blood,  proving  that  under  normal 
circumstances  the  parasite  is  viviparous.  The 
dimensions  of  the  male  worm,  usually  found  in  close 
association  with  one  or  more  females,  are  consider- 
ably smaller  (length  3"S6  cm.,  breadth  0'I2  m.m.). 
The  tail  is  generally  arranged  in  a  close  spiral — like 
the  tendril  of  a  vine,  the  extreme  tip  being  sharply 
incurved.  The  anus  opens  a  short  distance  above 
the  tip  of  the  tail,  and  from  it  two  chitinous  spicules 
protrude,  one  of  them  being  long,  the  other  short. 

It  is  now  known  that  the  parent-worms  live 
together  in  the  lymphatics  ;  that  the  embryo  while 
2'n  titero,  by  dint  of  vigorous  movements,  stretches 
its  chorionic  envelope  to  form  the  long  tubular  sheath 
in  which  it  lies  extended,  as  we  see  it  in  the  blood 
and  lymph,  and  that,  after  this  stretching  of  the 
chorion  is  complete,  the  embryo  is  borne  into  the 
lymph-stream,  which  carries  it  through  the  glands, 
along  the  thoracic  duct,  and  thus  into  the  blood. 
Under  ordinary  circumstances  of  health  and  habit 
the  hsematozoon  cannot  be  found  in  the  blood  during 
the  day,  but  at  evening  it  appears  there.  At  first 
only  a  very  few  can  be  found  ;  as  night  advances 
their  numbers  gradually  increase  ;  about  midnight 
they  attain  their  maximum — in  some  cases  as  many 
as  500  may  be  found  in  a  single  drop  ;  after  this 
they  gradually  diminish  up  to  about  8  or  9  a.m., 
when  they  disappear  for  the  day.  An  attack  of  fever 
may  disturb  this  periodicity,  and  Stephen  Mackenzie 
has  shown — and  his  observations  have  been  abun- 
dantly confirmed — that  by  causing  the  subject  of 
filaria  infection  to  sleep  during  the  day  and  keep 
awake  during  the  night,  the  habit  of  the  embryo 
parasite  in  his  blood  is  correspondingly  changed  : 
it  then  appears,  contrary  to  its  normal  habit,  in  the 
blood  during  the  day,  and  disappears  from  it  at 
night. 

This  singular  periodicity  is,  apparently,  an  adapta- 
tion to  the  nocturnal  habits  of  the  female  of  par- 
ticular species  of  mosquito,  which  imbibe  with  the 
blood  the  young  filaria,  and  act  as  its  intermediary 
hosts.  Transferred  to  the  stomach  of  the  mosquito, 
the  filaria  first  casts  its  chorionic  envelope,  and  then 
bores  its  way  into  the  thorax  and  thoracic  muscles 
of  the  insect.  Here  it  undergoes  a  remarkable 
metamorphosis,  eventuating  in  its  becoming  pos- 
sessed of  an  alimentary  canal,  a  circumcaudal  circle  of 
three  papilte,  and  greatly  increased  size,  power,  and 
activity.  This  metamorphosis  takes  about  sixteen 
days  to  complete.  The  filaria  then  quits  the  thoracic 
muscles  and,  travelling  forward,  lodges  for  a  time  in 
the  head  of  the  mosquito,  finally  passing  into  the 
proboscis,  by  which  channel  it  is  to  be  presumed  it 
enters  a  human  host  when  the  insect  next  proceeds 
to  feed  on  such. 

Geographical  Distribution. — Filas-ia  noc- 
tnrna  has  been  found  in  most  tropical  and  subtropical 
countries  in  which  it  has  been  properly  looked  for. 
Its  exact  geographical  distribution  as  an  endemic 
parasite  is  doubtless  in  keeping  with  the  geographical 
distribution  of  the  particular  species  of  mosquito 
subserving  its  interests  as  intermediary  host ;  but, 
as  the  filaria  may  live  for  many  years  in  the  tissues 
of  its  human  host,  it  is   frequently  brought  by 


travellers  from  tropical  and  other  countries  to  colder 
latitudes. 

Pathological  Relations. — Chyluria,  ntevoid 
elephantiasis  or  lymph-scrotum,  chylous  dropsy  of 
the  tunica  vaginalis  (variously  termed  chylocele, 
lymphocele,  galactocele),  varicose  and  indurated 
inguinal  glands,  chylous  ascites,  recurring  orchitis, 
certain  kinds  of  abscess  occurring  in  the  limbs, 
especially  in  the  thighs  and  groins,  Ijrnphangitis, 
and  lymphatic  fever,  are  almost  invariably  accom- 
panied or  preceded  by  the  presence  of  the  filaria  in 
the  blood,  or  in  the  lymph,  or  in  both.  The  associa- 
tion is  so  constant  and  so  intimate  that  in  99 
cases  out  of  100  these  diseases  may  be  confidently 
attributed  to  the  filaria,  at  all  events  when  they  are 
of  tropical  origin. 

Tropical  elephantiasis  arabuni  is  also  attributed  to 
the  filaria,  although  the  parasite  is  by  no  means 
always  found  in  the  fully  developed  cases.  Theo- 
retically, all  elephantoid  diseases  are  produced  by 
some  mechanical  or  other  physical  influence  operat- 
ing by  obstructing  or  irritating  the  lymphatic 
vessels.  In  tropical  elephantiasis  it  is  maintained 
that  this  influence  is  the  Filaria  noctitrna  ;  and  on 
the  following  grounds : — cases  are  on  record  of 
lymph-scrotum — a  disease  certainly  attributable  to 
the  filaria — passing  into  true  elephantiasis  arabum  ; 
many  cases  of  true  elephantiasis  arabum  scroti  have 
a  history  of  antecedent  lymph-scrotum  ;  lymph- 
scrotum  has  supervened  in  flaps  left  after  removal 
of  an  elephantiasis  scroti  by  operation  ;  elephantiasis 
of  the  leg  has  followed  on  the  removal  of  a  lymph- 
scrotum  ;  lymph-scrotum  and  elephantiasis  of  the 
leg  sometimes  co-exist  in  the  same  individual  ; 
a  case  is  on  record  of  lymphorrhagia  in  an  elephan- 
toid leg  co-existing  with  varicose  inguinal  glands 
and  filariae,  and  in  which  chyluria  subsequently 
developed  ;  an  instance  is  recorded  in  which  a  son 
developed  a  lymph-scrotum,  and  the  mother — 
living  in  the  same  house — an  elephantiasis  of  the 
leg  ;  where  elephantiasis  is  endemic,  there  too 
chyluria  and  lymph-scrotum  are  found.  It  is  un- 
reasonable to  suppose  that  the  combinations  and 
concurrences  mentioned  were,  in  every  instance, 
simply  coincidences  ;  much  more  likely  the  same 
cause  produced  them  all.  This  being  proved  to  be 
the  filaria  in  chyluria,  lymph-scrotum,  and  varicose 
inguinal  glands,  it  follows  that  it  must  be  the  filaria 
also  that  produces  true  tropical  elephantiasis  arabum. 
Furthermore,  as  far  as  is  known,  the  geographical 
distribution  of  elephantiasis  is  co-extensive  with  that 
of  the  filaria. 

Because  the  filaria  is  not  always  found  in  ele- 
phantiasis, it  has  been  maintained  by  some  that  this 
parasite  cannot  be  the  cause  of  this  disease.  The 
fact  is,  the  filaria  is  mortal  and  may  die  before  its 
host  ;  nevertheless,  the  ill  it  has  wrought  may  not 
disappear  at  its  death.  It  sometimes  happens  that 
in  chyluria  and  in  lymph-scrotum  no  filaria;  can  be 
found  in  the  blood,  urine,  or  lymph,  although  at 
one  period  they  must  have  been  present  ;  some- 
times it  can  be  found  in  the  lymph  only,  and  not  in 
the  blood  ;  and  instances  are  on  record  in  which 
the  parasite  disappeared  from  the  blood  and 
escaping  lymph  while  the  cases  were  under  obser- 
vation, yet  the  characteristic  morbid  discharges 
persisted.  In  patholog)',  as  in  other  processes,  a 
transient  influence  may  produce  a  permanent  lesion. 
It  must  be  admitted,  however,  that  the  reason  of 
the  very  frequent  absence  of  the  embryos  of  the 
filaria  from  the  blood  in  developed  elephantiasis  is 
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not  definitely  known,  and  further  observations 
bearing  on  this  point  are  much  wanted. 

From  the  fact  that  in  many  comitries  where  the 
filaria  is  endemic  from  lo  to  50  per  cent,  of  the 
adult  population  harbour  it,  yet  only  a  small  pro- 
portion have  any  of  the  diseases  enumerated,  it  is 
evident  that  the  parasite  does  not  necessarily  give 
rise  to  disease.  It  would  appear  that  so  long  as 
the  parasite  is  healthy  and  normally  situated  it  is 
innocuous.  Should  it  die,  it  may  act  as  a  foreign 
body  and  cause  abscess  ;  the  dead  filaria  has  actually 
been  found  in  lymphatic  abscesses.  But  the  precise 
way  in  which  the  parasite  usually  brings  about 
pathological  obstruction  of  the  lymphatics  is,  as  yet, 
to  some  extent  a  matter  of  conjecture.  Of  two  ways 
in  which  it  so  acts  there  is  good  evidence.  (l) 
The  parent  worm  may  cause  lymphatic  stasis  by 
operating  at  a  point  high  up  the  thoracic  duct,  either 
itself  plugging  that  vessel,  or  giving  rise  to  in- 
flammatory thickening  in  or  around  its  walls,  ending 
in  stenosis.  (2)  As  mentioned,  there  are  instances 
on  record  in, which,  though  the  filaria  was  present  in 
the  chylous  urine,  or  in  the  lymph  drawn  from  a 
lymph-scrotum,  or  from  varicose  inguinal  glands — 
yet,  after  the  most  careful  and  prolonged  search,  it 
could  not  be  discovered  in  the  blood.  It  is  evident 
that  in  these  cases  there  must  have  been  complete 
obstruction  of  a  lymphatic  area,  otherwise  the 
embryo  filarite  must  have  appeared  in  the  bloijd, 
as  in  ordinary  examples  of  filarial  infection.  The 
obstruction  could  not  possibly  have  been  in  the 
thoracic  duct,  for,  if  complete  in  this  situation,  it 
must  have  speedily  brought  about  the  death  of 
the  patient.  It  is  safe,  therefore,  to  infer  that  it 
must  have  been  somewhere  on  the  distal  side  of  the 
receptaculum  chyli.  In  two  such  cases  the  ova  of 
the  parasite  have  been  found  in  the  lymph  ;  and  it 
is  believed  that  in  this  circumstance  we  have  the 
explanation  of  the  site  and  character  of  the  lym- 
phatic obstruction  in  a  large  proportion  of  cases. 
Normally,  the  parasite  is  viviparous,  and  the  long, 
slender,  active  embryo  has  no  difficulty  in  finding 
its  way  along  the  lymphatics  and  through  the  glands 
into  the  circulation.  But  should  the  embryo  be  born 
prematurely,  as  in  the  two  cases  referred  to,  before 
the  chorionic  envelope  has  undergone  the  stretching- 
process  already  described — that  is,  should  ova  (seven 
or  eight  times  the  diameter  of  the  outstretched  young) 
be  prematurely  launched  into  the  lymph-stream,  they 
act  as  emboli,  and,  being  very  numerous,  efl'ectually 
plug  the  glands  connected,  directly  or  by  anasto- 
mosis, with  the  lymphatic  vessel  in  which  the 
aborting  parent  lies.  The  location  of  the  worm  ; 
the  degree  of  obstruction,  whether  caused  by 
emI)olism,  pressure,  or  stenosis ;  pressure  by  en- 
larged glands  interfering  with  the  compensating 
drainage  of  the  affected  areas  by  the  veins  ;  traumatic 
irritation  of  the  congested  lymphatic  area  ;  the  posi- 
tion of  the  part  involved  as  regards  dependence  or 
elevation — a  most  important  factor  in  elephantiasis  ; 
the  health  of  the  patient  ;  and  other  circumstances, 
easily  understood,  will  determine  the  site  and  exact 
character  of  the  resulting  disease. 

Chyluria. — Fr.  Urine  laiteiise  ;  Ger.  Cliylurie  ; 
Milchsaftigcr  Hariiabgaiig. 

The  affection  known  as  chylous  or  chyloid  urine 
has  long  remained  a  puzzle  to  physicians,  not  only 
on  account  of  the  very  remarkable  character  assumed 
by  the  secretion,  but  also  on  account  of  the  very 
erratic  course  which  the  disease  runs.  Scarcely  any 
two  persons  affected  with  this  malady  give  a  similar 


account  of  its  mode  of  onset,  of  the  duration  of  the 
attack,  or  of  the  symptoms  and  seasons  of  its 
occurrence. 

Definition. — A  diseased  condition,  originating 
in  the  great  majority  of  cases  in  tropical  or  sub- 
tropical climates,  which  manifests  itself  usually 
by  a  more  or  less  milky  appearance  of  the  urine, 
modified  at  times  by  an  admixture  of  a  variable 
proportion  of  a  substance  resembling  blood. 

On  standing,  the  fluid  coagulates,  so  as  to  present 
the  appearance  of  size.  Filaria  nocturna  is  generally 
found  in  the  blood  and  urine  of  persons  affected 
with  the  disease. 

Geographical  Distribution.-  This  is  pecu- 
liar. The  vast  majority  of  cases  are  tropical  or 
sub-tropical  in  their  origin.  Nevertheless,  from 
time  to  time,  cases  crop  up  in  the  persons  of  in- 
dividuals who  have  never  been  out  of  the  temperate 
zones,  or  in  any  way  exposed  to  tropical  influences. 
Moreover,  the  disease  is  not  equally  distributed  over 
the  zone  in  which,  in  a  general  way,  it  may  be  said 
to  be  endemic.  In  most  tropical  countries  it  is 
of  more  or  less  frequent  occurrence,  but  there  are 
districts  in  these  same  countries  which  enjoy  an 
immunity  similar  to  that  of  temperate  climates.  The 
explanation  of  this  apparent  caprice  in  the  dis- 
tribution of  chyluria  is  afforded  by  the  peculiarity 
of  the  distribution  of  Filaria  nocturna — its  principal 
Ktiological  factor. 

Symptoms. — So  far  as  is  at  present  known,  there 
are  no  premonitory  symptoms  of  chyluria.  Some- 
times the  only  symptom  is  the  milky  condition  of 
the  urine — a  condition  which  usually  comes  on 
very  suddenly  ;  generally,  however,  the  patient 
complains  of  an  uneasiness,  scarcel)'  amounting  to 
pain,  across  the  loins,  along  the  ureters,  over  the 
bladder,  or  along  the  course  of  the  urethra — especially 
towards  the  perinceum  in  the  male.  There  is 
generally  marked  debility,  with  mental  depression. 
Occasionally  chylo-serous  discharges  take  place 
from  various  parts  of  the  body — the  axilla,  the 
surface  of  the  abdomen,  the  groin,  and  especially 
from  the  scrotum,  in  that  condition  of  it  which 
is  known  as  elephantiasis  lymphangiectodes  (Bris- 
towe),  nsevoid  elephantiasis,  varix  lymphaticus  or 
lymph-scrotum.  The  disease  is  also  sometimes  ob- 
served associated  with  true  elephantiasis  of  the 
limbs  and  scrotum.  It  occurs  at  all  ages,  from 
childhood  to  extreme  old  age,  and  in  about  equal 
proportion  between  the  sexes — perhaps  more  fre- 
quently in  the  female  than  in  the  male. 

With  regard  to  the  tirine,  it  presents,  as  already 
mentioned,  a  milky  appearance,  and  frequently 
emits  a  strong  milky  or  whey-like  odour,  which 
is  made  more  evident  by  warmth.  After  standing  a 
short  time  the  fluid  coagulates,  so  as  to  form  a  more 
or  less  semi-solid  mass  resemliling  blanc-mange. 
In  the  course  of  a  few  hours  the  clot  contracts,  and 
the  urine  is  prone  to  rapid  decomposition.  In 
some  cases  the  fluid  presents  a  pink  colour,  from 
the  admixture  of  coloured  corpuscles  like  those  of 
blood.  Commonly  the  blood-like  admixture,  when 
present,  is  seen  forming  a  shreddy  adherent  coagulum 
at  the  bottom  of  the  vessel  after  it  has  stood  for 
some  hours.  Not  infrequently  the  flow  of  urine 
is  suddenly  stopped  during  micturition  by  the  block- 
ing up  temporarily  of  the  urethra  with  clot.  The 
specific  gravity  varies  greatly — may  range  in  the 
same  individual  from  1007  to  over  1020.  Shaken 
up  with  ether,  the  urine  loses  its  milky  aspect  ; 
and  when  nitric  acid  or  heat  is  applied,  a  precipi- 


544 


FILARIASIS 


tate  almost  invariably  results.  These  characters, 
and  the  fact  of  the  coagulability  of  the  fluid,  indicate 
the  presence  of  fat,  albumen,  and  fibrin,  all  of 
which  are  to  be  considered  as  abnormal  constituents. 
The  proportion,  however,  in  which  they  exist 
in  different  individuals,  and  even  in  the  same 
individual  at  different  times,  varies  greatly.  Dr. 
Beale's  analyses  show,  that  though  a  specimen 
of  urine  may  contain  at  one  time  I  -39  per  cent,  of 
fat,  another  specimen,  obtained  a  few  hours  later, 
from  the  same  person,  may  contain  none.  In  the 
majority  of  cases  the  fatty  element  is  usually  scanty 
in  the  morning  before  meals,  and  so  are  the  other 
abnormal  elements,  unless  exercise  have  been  taken, 
or  the  circulation  otherwise  accelerated. 

Mic7-osiopical  Characters  of  the  Urine. — Filaria 
noctiirna  may  generally  be  detected  in  the  urine.  In 
making  a  search  for  the  parasite,  it  is  advisable  to 
pick  out  one  of  the  coagulated  shreds  found  in  the 
urine,  transfer  it  to  the  glass  slide  by  means  of  a 
forceps  or  pipette,  and  carefully  tease  the  fragment 
before  applying  the  cover-glass.  A  still  better  plan 
is  to  break  up  the  coagulum  in  the  urine  with  a 
glass  rod  as  soon  as  it  is  formed,  and  then  to  search 
the  sediment  which,  after  an  hour  or  two,  collects 
at  the  bottom  of  the  vessel  in  the  same  way  as  is 
customary  in  examining  for  '  casts.'  As  large  a  slide 
as  is  practicable  ought  to  be  examined,  and  a  low 
power  employed  in  the  first  instance,  as  it  often 
happens  that  the  filarise  are  present  only  in  very 
small  numbers,  and  might  be  readily  overlooked  if 
a  small  quantity  of  sediment  were  examined  or  a  high 
power  employed. 

The  periodicity  characteristic  of  the  filaria  when 
in  the  blood  is  not  observed  by  the  parasite  in 
the  urine.  It  may  be  found  in  chylous  urine  passed 
during  the  day  as  well  as  in  that  passed  during  the 
night.  In  a  certain,  though  small,  proportion  of 
cases  the  parasite  cannot  be  found  ;  but  there  is 
every  reason  to  suppose  that  at  one  time,  even 
in  these  instances,  the  filaria  has  been  present. 
Cases  are  on  record  in  which,  after  its  presence  had 
been  fully  ascertained,  the  parasite  disappeared 
from  the  urine  while  the  patient  was  under  observa- 
tion, the  chyluria  persisting.  In  the  rare  instances 
of  chyluria  originating  outside  the  endemic  area  the 
filaria  will,  of  course,  not  be  found  at  any  time.  It 
is  difficult  to  define  the  limits  of  this  area,  however, 
so  that  in  every  case  of  chyluria  the  parasite  ought 
to  be  sought  for. 

The  other  leading  microscopical  character  of  the 
urine  is  the  minutely  molecular  matter — fat  in  an 
emulsified  condition — to  which  the  fluid  owes  its 
opaline  or  milky  aspect.  There  are  also  numerous 
white  lymphoid  corpuscles,  together  with  red  cor- 
puscles, numerous  or  the  reverse  according  to  the 
degree  of  sanguinolence  of  the  urine.  Casts  of  the 
tubular  structure  of  the  kidney — indicative  of  organic 
disease  of  these  organs — are  seldom  to  be  seen. 

With  regard  to  the  microscopical  examination  of 
the  blood,  the  writer  has  not  observed  that  the  cor- 
puscles or  serum  presented  any  abnormality  indicative 
of  the  presence  of  fatty  matter  in  any  form — the 
serum  has  seemed  as  clear  and  as  free  from  mole- 
cular matter  as  normal  blood.  As  far  as  his  ex- 
perience goes,  the  only  feature  worthy  of  special  note 
in  connection  with  microscopical  examination  of  the 
blood  in  chyluria  is  the  presence  of  the  hsmatozoon 
already  referred  to.  In  consequence  of  the  perio- 
dicity observed  by  the  filaria  in  the  blood,  it  is  ob- 
solutely  necessary  that  this  examination  be  made 


during  the  late  evening,  the  night,  or  the  early 
morning:  some  time  between  9  p.m.  and  6  a.m.  is 
the  best.  Searched  for  at  this  time,  and  as  re- 
commended, the  filaria  is  usually  found  in  the  blood  ; 
if  it  is  absent  from  the  urine  it  will  not  be  found  in 
the  blood.  If  it  is  found  in  the  blood  in  chyluric 
cases  it  will  also  be  found  in  the  urine  ;  but  it  some- 
times happens  that,  though  the  filaria  is  present  in 
the  urine,  yet  the  most  careful  and  prolonged 
examination  may  fail  to  detect  it  in  the  blood. 

Anatomical  Characters. — The  fost-7iioriem 
examinations  of  persons  who  have  died  while 
affected  with  chyluria  also  testify  to  the  freedom 
of  the  kidneys  from  disease.  But,  although  no 
evidence  of  disease  of  the  parenchyma  of  the  kidneys 
has  been  discovered  in  connection  with  this  disease, 
recent  and  carefully  conducted post-morte/it  examina- 
tions have  shown  that  the  lymphatic  system  connected 
with  the  urinary  tract  may  be  seriously  deranged. 
This  is  only  what  might  have  been  expected  from 
the  frequency  with  which  chyluria  is  associated  with 
diseased  conditions  of  the  lymphatics  in  different 
parts  of  the  body — notably  of  the  scrotum  and  the 
inguinal  glands.  Stephen  Mackenzie,  Ponfick, 
Curnow,  and  the  writer  have  recorded  cases  in  which 
thickening  and  dilatation  of  the  thoracic  duct  and 
marked  varicosity  of  the  pelvic  and  other  lymphatics 
were  found. 

Multiplied  observations,  made  during  recent  years, 
have  made  it  more  than  probable  that  Carter's  view 
of  the  pathology  of  chyluria  is  the  correct  one — 
namely,  that  somewhere  in  the  urinary  tract  there  is 
a  varicose  condition  of  the  lymphatics,  similar  to 
that  found  in  elephantiasis  lymphangiectodes,  varix 
lymphaticus,  or  lymph-scrotum  ■ —  a  disease,  as 
pointed  out,  also  commonly  associated  with  the 
filaria,  and  very  frequently  with  chyluria.  Either 
the  mature  parasite  itself,  or  its  young,  or  its  pre- 
maturely expelled  ova,  or  stenotic  conditions  of  the 
lymphatic  trunks  induced  by  some  of  these,  act  as  a 
mechanical  obstruction  to  the  onward  flow  of  the 
lymph,  and  thus  induce  a  varicose  condition  of  the 
lymphatics  on  the  distal  side  of  the  seat  of  the  ob- 
struction. Rupture  of  the  varicose  vessels  will  then 
admit  the  lymph  to  the  urine  if  the  varicosity  is  any- 
where in  the  urinary  tract. 

For  diagnostic  purposes,  as  well  as  to  arrive  at  a 
correct  idea  of  the  pathology  of  chyluria,  it  is 
necessary  to  bear  in  mind  that  while  chylous  urine 
or  its  coagula,  on  the  one  hand,  may  be  clear  as  the 
purest  gelatine  or,  on  the  other  hand,  white  like 
milk — in  most  cases  from  time  to  time,  in  others 
always — they  may  have  a  blood-like  tinge,  often  of 
great  intensity.  This  latter  circumstance  is  likely  to 
lead  the  unwary  to  a  diagnosis  of  hsematuria,  and 
give  rise  to  the  idea  that  blood-vessels  as  well  as 
lymph-vessels  are  in  some  way  involved  ;  all  the 
more  so  as  genuine  hematuria  is  endemic  and  very 
prevalent  in  many  of  the  countries — Egypt,  for 
example — in  which  chyluria  is  also  endemic  (see 
Entozoa  :  Bilharzia).  Some  authors,  misled  by  a 
false  idea  of  the  pathology  of  the  disease,  describe 
these  cases  of  red  chyluria  under  the  name  of 
hsematuria,  or  hasmato-chyluria,  assuming,  and  ap- 
parently being  under  the  impression,  that  genuine 
blood  from  the  blood-vessels  is  the  cause  of  the  red 
colour  of  the  chylous  clots  in  the  urine.  It  is  quite 
possible  for  the  same  individual  to  be  the  subject  of 
chyluria  and  also  of  hematuria,  and  such  a  coin- 
cidence has  been  noted  ;  but  in  an  ordinary  case  of 
red-tinted  chylous  urine  there  is  no  reason  to  suppose 
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that  the  term  'chyluria,'  applied  to  these  cases, 
is  unscientific,  or  that  the  characteristic  pathological 
feature  is  derived  from  any  set  of  vessels  other  than 
the  lymphatics.  In  the  first  place,  it  is  very  unlikely 
that  both  sets  of  vessels — blood-vessels  and  lym- 
phatics— could  be  similarly  affected  in  the  same 
individual  and  in  the  same  organ  ;  and,  in  the  second 
place,  it  is  well  known  that  the  contents  of  the 
thoracic  duct,  and  of  some  of  the  larger  lymphatics, 
and  also  lymph  long  stagnant  in  obstructed  lym- 
phatics, acquire  a  red  tinge  from  the  normal  advance 
of  the  development  in  them  of  red  blood-corpuscles. 
Hence,  undoubtedly,  the  red  colour  so  frequently 
seen  in  the  coagula  referred  to.  In  the  same  way 
maybe  explained  the  absence,  or  gradations,  of  milki- 
ness  occasionally  encountered.  If  the  abnormal 
element  in  the  urine  be  derived  from  vessels  into 
which  no  chyle  has  regurgitated,  if  the  vessels  are 
filled  with  a  chyle  in  which  the  fatty  element  is  de- 
fective, either  from  peculiarities  of  diet  or  from  its 
relation  as  regards  time  to  the  period  of  digestion,  it 
will  be  less  milky  and  more  transparent  and  jelly- 
like. The  differences  in  the  analyses  of  chylous 
urines  admit  of  a  similar  explanation. 

Of  the  retiological  significance  of  the  presence  of  the 
filaria  in  the  circulation  there  can  be  no  doubt — more 
especially  when  the  number  of  observations  recorded 
within  the  short  period  that  has  elapsed  since 
attention  has  been  drawn  to  its  existence  therein,  is 
taken  into  consideration.  These  suggest  more  than 
a  fortuitous  connection  ;  indeed,  it  might  rather  be 
said  that  chylo-serous  effusions  may  be  considered  as 
symptomatic  of  the  parasitism. 

As  regards  those  cases  of  chyluria  apparently  un- 
associated  with  the  filaria,  we  must  bear  in  mind 
that  anything  which  could  give  rise  to  constriction 
or  blocking  of  the  lymph-channels  might  act  in  the 
same  way  as  the  filaria  does  as  regards  producing 
lymphatic  varicosity  and  rupture.  Thus  pressure  by 
a  tumour,  constriction  from  inflammatory  thickening 
in  or  about  the  walls  of  the  thoracic  duct  or  pelvic 
lymphatics,  or  stricture  following  ulceration  of  their 
walls,  might,  it  is  conceivable,  bring  about  this  state 
of  varicosity  leading  to  rupture  and  possibly  to 
chyluria. 

Prognosis. — Persons  have  been  known  to  sufifer 
off  and  on  from  this  affection  for  from  one  to  fifty 
years.  This  would  suggest  that  the  malady  usually 
runs  a  chronic  course,  which,  as  a  rule,  it  doubtless 
does ;  on  the  other  hand,  patients  apparently  in 
fair  health  otherwise  have  been  known  to  die  very 
unexpectedly  from  no  recognised  acute  disorder. 
With  regard  to  the  prospect  of  a  cure,  a  very  guarded 
opinion  should  be  given,  as  the  probability  is  that 
the  complaint  will  return  again  and  again  so  long  as 
life  lasts — even  when  the  disease  commences  at  a 
very  early  age,  and  often  after  a  complete  change  of 
climate  and  avocation. 

Treatment. — This  has  proved  extremely  un- 
satisfactory in  almost  all  the  cases  recorded  ;  in  fact 
it  cannot  be  distinctly  stated  that  the  course  of  the 
disease  has  been  materially  modified,  much  less 
cured,  by  any  known  remedy.  Iodide  of  potassium 
has  been  tried  in  large  doses,  and  in  some  cases 
appears  to  have  been  beneficial  ;  in  others  the 
tincture  of  the  perchloride  of  iron  has  seemed  to  be 
more  successful.  A  decoction  of  the  bark  of 
Rhizophora  racemosa  (mangrove)  has  a  reputation 
in  Guiana,  just  as  a  decoction  of  the  seed  of  Nigella 
sativa  (used  also  as  a  condiment  in  curries)  has  in 
India.    The    latter   remedy  has,    however,  been 


known  to  be  powerless  in  mitigating  the  malady 
even  in  cases  where  on  former  occasions  it  had  been 
resorted  to  with  apparent  success.  Perhaps  the  most 
satisfactory  results  which  have  been  published  are 
those  which  have  followed  the  administration  of  large 
doses  of  gallic  acid — one  or  two  drachms  a  day. 

Large  doses  of  benzoic  acid  given  in  glycerine 
have,  in  some  hands,  been  followed  by  a  cessation 
for  a  time  of  the  chyluria.  But  from  what  we  now 
know  about  the  pathology  of  this  disease,  it  is  evident 
that  rest  in  the  recumbent  position,  with  elevation 
of  the  pelvis,  reduction  of  fluids,  and  complete  avoid- 
ance of  food  containing  fat,  is  by  far  the  most  impor- 
tant indication  to  be  attended  to  in  the  treatment. 

'Varicose  '  Inguinal  Glands. — This  is  a 
troublesome  and  by  no  means  uncommon  result  of 
filarial  obstruction  of  the  pelvic  or  abdominal  lympha- 
tic trunks.  The  condition  is  sometimes  the  only 
clinical  evidence  of  filariasis.  Frequently  it  concurs 
with  chyluria,  or  with  lymph-scrotum,  or  with  both. 
Usually  the  glands,  femoral  and  inguinal,  of  both 
sides  are  involved  ;  more  rarely  only  one  groin,  or 
one  set  of  glands,  is  aflected.  There  is  a  doughy, 
rounded  and  perhaps  lobulated,  semi-fluctuating 
swelling  sometimes  as  large  as  the  fist  over  Scarpa's 
triangle.  The  skin  is  freely  movable  over  the  mass, 
which,  however,  is  firmly  attached  to  the  deeper 
structures.  On  lying  down  the  swelling  slowly 
subsides,  to  return  on  the  erect  position  being 
assumed.    There  is  only  slight  impulse  on  coughing. 

These  swellings  are  often  mistaken  for  hernite  ;  a 
little  care  will  enable  the  surgeon  to  arrive  at  a 
correct  diagnosis.  If  there  be  any  doubt,  an  exami- 
nation of  the  blood  at  night  will  probably  reveal 
filariie ;  the  cautious  use  of  a  fine  hypodermic 
syringe  by  permitting  abstraction  of  chylous  or 
lymphous  fluid — generally  containing  embryo  filarise, 
will  remove  all  doubt.  The  axillary  glands  are 
sometimes,  though  much  more  rarely,  similarly 
aflected. 

Treatment. — If  these  swellings  give  rise  to 
much  inconvenience,  either  from  painful  tension  or 
from  lieing  the  seat  of  frequently  recurring  attacks 
of  inflammation,  they  should  be  excised  ;  if,  on 
the  other  hand,  they  cause  no  serious  inconvenience, 
they  had  better  be  left  alone,  support  by  elastic 
bandaging  bt-ing  applied  if  deemed  necessary. 

Lymph-scrotum. — Cutaneous  lymphatic  varix 
of  filarial  origin  may  occur  in  any  region,  most 
commonly  in  the  scrotum.  Here  it  may  or  may  not 
concur  with  a  varicose  condition  of  the  lymphatics 
of  the  spermatic  cord,  with  chylous  dropsy  of  the 
tunica  vaginalis,  with  chyluria,  with  varicose  inguinal 
glands,  or  with  elephantiasis  of  the  leg.  The  surface 
of  the  scrotum  is  generally  studded  with  innumerable 
dilated  lymphatics  ;  sometimes  there  are  only  one 
or  two  points  of  disease.  Occasionally  the  varices 
become  tense  and  rupture,  either  spontaneously  or 
as  the  result  of  violence  permitting  the  escape  of 
enormous  quantities  of  chyle,  or  of  lymph.  As  a 
rule  the  scrotum  though  soft  is  increased  in  bulk 
and  pendulous.  Inflammation  of  the  parts,  often 
leading  to  abscess  and  accompanied  by  high  fever, 
is  a  common  and  in  some  cases  a  regular  periodic 
occurrence.  In  time  this  disease  is  apt  to  eventuate 
in  the  development  of  genuine  elephantiasis  scroti. 

Treatment.  — Free  excision,  leaving  no  flaps, 
is  the  only  effective  treatment. 

Elephantiasis  Arabum  {ix^tpas.  an  elephant). 
Synon.  :  Fr.  Elephantiasis  ;  Ger.  Elephantiasis. 

This  condition,  although    not   generally   in  its 

N  N 


546 


FILARIASIS 


advanced  phases  associated  with  the  presence  of 
Filaria  noctunia  in  the  circulation,  is  believed  to  be 
the  most  common  of  the  various  lesions  produced  by 
this  parasite.  It  is  characterised  by  recurrence 
of  febrile  paroxysms  attended  by  inflammation  and 
progressive  hypertrophy  of  the  integument  and 
areolar  tissue,  chiefly  of  the  extremities  and  genital 
organs,  by  swelling  of  the  lymphatic  glands,  en- 
largement and  dilatation  of  the  lymphatics,  and  in 
some  cases  by  the  co-existence  of  chyluria. 

Etiology. — Elephantiasis  is  endemic  in  India, 
the  Malayan  peninsula,  China,  Egypt,  Arabia, 
Polynesia,  Africa,  the  West  Indies,  and  parts  of 
America,  in  fact  wherever  Filaria  noctiirna  occurs. 
It  occurs  sporadically  all  over  the  globe,  but  these 
sporadic  cases,  although  induced  by  obstruction  of 
lymphatics,  are  not  necessarily  filarial  in  origin. 
Removal  from  the  endemic  area  frequently  checks 
the  disease,  while  return  there  reproduces  it. 
Elephantiasis  affects  both  sexes  and  persons  of  all 
ages  and  conditions  of  life,  but  more  men  suff"er  from 
it  than  women.  No  race  is  exempt,  but,  doubtless 
owing  to  their  habits  of  life  affecting  liability  to 
filarial  infections,  it  is  much  more  frequent  in  dark 
than  in  fair  races.  It  occurs  at  all  ages,  but  is 
most  common  in  adult  and  middle  life,  compara- 
tively rarely  beginning  in  young  children  or  in  the 
aged.  Elephantiasis  is  not  hereditary.  Although 
Richards  found  that  of  236  persons,  73  per  cent, 
had  one  or  both  parents  affected,  this  circumstance 
is  no  proof  of  heredity  and  depends  on  the  fact  that 
parents  and  children  living  under  the  same  roof  are 
equally  exposed  to  filarial  invasion.  Various  causes 
have  been  assigned  for  the  disease.  Air,  water, 
food,  and,  as  it  is  common  near  the  sea-coast,  eat- 
ing fish,  have  been  frequently  credited  with  producing 
it.  Certain  forms  of  vegetation,  and  the  geological 
formation  of  the  soil,  have  also  been  regarded  as 
predisposing  and  determining  causes.  Climate  and 
locality,  combined  with  bad  living,  hard  work,  and 
exposure  of  the  feet  and  legs  to  injury  in  fishing 
and  agricultural  and  similar  work,  are  doubtless  con- 
tributory causes. 

Anatomical  Characters. — The  hypertrophy 
of  elephantiasis  in  most  cases  appears  to  be  simply 
an  increase  in  the  natural  elements  of  the  part,  the 
blood-vessels  and  lymphatics  sharing  in  the  growth. 
In  other  cases  the  lymphatics  and  lymph-spaces  are 
most  concerned,  giving  rise  to  a  condition  that 
has  been  described  as  uicvoid  elephantiasis,  in 
which  the  appearance  is  presented  of  a  soft  and 
fluctuating  swelling,  which  when  punctured  gives 
issue  to  a  white  or  pinkish  fluid,  very  closely 
resembling  chyle.  The  lymphatic  glands  also  share 
in  the  enlargement.  In  other  respects  the  progress 
of  this  variety  is  like  that  of  the  ordinary  form 
of  the  disease. 

Although  Filaria  noctunia  is  sometimes  found  in 
great  numbers  in  the  blood  of  persons  suftering  from 
elephantiasis,  this  is  not  usual  ;  in  fact,  as  compared 
with  others  in  a  filariated  community,  recent  observa- 
tions seem  to  prove  that  the  subjects  of  elephantiasis 
show  filarise  in  the  peripheral  circulation  less  fre- 
quently than  their  neighbours.  It  would  seem  that 
in  the  development  of  solid  elephantiasis  the  filaria 
is  either  killed  or  is  cut  off'  from  the  circulation. 

Symptoms. — The  ordinary  form  in  which  ele- 
phantiasis presents  itself  is  hypertrophy  of  the 
integument  and  areolar  tissue  of  some  part  of  the 
trunk  or  limbs,  and  notably  of  the  legs  and  genital 
organs.    The  skin  becomes  enormously  thickened 


by  hypertrophy  of  all  the  fibrous  elements  of  its 
structure,  attended  by  the  deposit  of  a  quantity 
of  albuminous  fluid  in  the  interstices  of  the  areolar 
tissue.  The  papillae  are  prominent  and  much 
increased  in  size.  The  integument  is  formed  into 
hard  masses  or  folds,  with  a  rugose  condition  of 
the  surface,  not  unlike  the  appearance  of  an 
elephant's  leg.  The  feet  and  toes  are  sometimes 
almost  hidden,  and  the  scrotum  or  labia  form 
enormous  outgrowths.  The  scrotum  often  attains 
great  weight,  and  generally  includes  large  hydro- 
celes. Scrotal  tumours  have  been  removed  weighing 
upwards  of  100  lbs. 

The  onset  of  elephantiasis  is  frequently  violent 
and  attended  with  great  suffering.  There  is  high 
fever  ;  intense  pain  in  the  lumbar  region,  groin, 
spermatic  cords,  and  testes,  which  become  swollen, 
while  acute  hydroceles  form.  These  symptoms  are 
often  attended  with  sympathetic  vomiting,  nausea, 
and  rapid  erythematous  swelling  of  the  external 
parts  ;  and,  if  the  extremities  be  attacked,  the 
swelling  may  be  tense  and  painful,  accompanied  by 
much  effusion  into  the  areolar  tissue.  The  surface 
of  the  integuments  is  much  inflamed,  and  there  is 
sometimes  a  serous  discharge. 

In  some  cases  of  elephantiasis  the  integuments  are 
also  the  seat  of  a  dilated  and  turgid  condition  of  the 
lymphatic  vessels,  which  during  the  periods  of 
vascular  excitement,  when  the  febrile  attacks  occur, 
give  way  and  discharge  a  lymphous  fluid  ;  in  other 
cases  the  surface  temporarily  assumes  an  herpetic 
condition,  which  exudes  an  acrid  and  offensive 
serous  fluid. 

Elephantiasis  not  infrequently  occurs  without 
much  or  any  obvious  injury  to,  or  disturbance  of,  the 
general  health  during  the  intervals  between  the 
febrile  attacks,  which  in  some  cases  are  few  and 
slight.  Apart  from  malarial  or  other  complication, 
the  appetite,  spirits,  and  strength  are  good,  the 
functions  are  all  normally  performed,  and  the 
only  inconvenience  is  that  due  to  the  size  and  weight 
of  the  outgrowth.  Albuminuria,  as  well  as  chyluria, 
is  occasionally  present. 

In  some  cases,  after  the  outgrowth  has  attained 
a  certain  bulk,  it  ceases  to  grow  altogether,  or 
increases  slowly  and  insidiously  without  febrile  dis- 
turbance, and  in  such  cases  the  general  health 
remains  good.  But  there  is  generally  a  tendency  to 
recurrence  of  the  fever  once  or  twice  a  month,  when 
the  parts  affected  become  tense,  hot,  painful,  and 
swollen,  and  often  discharge  a  serous  or  lymph-like 
fluid,  which  may  be  acrid  and  offensive.  Some 
tumours,  on  the  other  hand,  are  very  slightly,  if  at  all, 
so  affected,  and  remain  perfectly  dry.  In  all  cases, 
however,  some  growth  goes  on  ;  and  even  when,  as 
occasionally  happens,  fever  has  ceased  to  recur,  there 
may  be  a  gradual,  but  slow  and  painless,  increase  of 
the  hypertrophy.  The  greatest  variety  and  un- 
certainty obtain  in  the  duration  and  progress  of  the 
growth  :  sometimes  it  is  very  rapid,  at  other  times 
it  is  slow,  with  intermissions  of  activity  and 
indolence  of  development.  The  disease  elsewhere 
than  in  the  genitals,  unless  it  be  accompanied 
by  exhaustion  and  debility,  causes  no  failure  in  the 
generative  powers  in  either  sex. 

Course,  Duration,  and  Terminations. — 
According  to  Richards,  the  average  duration  of  the 
disease,  as  deduced  from  the  observation  of  636 
cases,  was  i \\  years  ;  and  he  notes  that  the  earliest 
age  was  nine  years,  while  the  latest  at  which 
he  observed  it  was  eighty  years.    It  appears  from 
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this  that  the  disease  has  little  influence  in  shortening 
life. 

Treatment. — Little  has  yet  been  done  by  con- 
stitutional treatment  in  cases  of  elephantiasis. 
Remedies  useful  during  the  febrile  paroxysms  have 
little  power  in  checking  the  disease  or  in  preventing 
its  recurrence.  Iodine,  combined  with  quinine, 
arsenic,  and  iron,  has  been  found  useful.  During 
the  febrile  state  salines  and  diaphoretics  are  in- 
dicated. Opium  may  be  necessary  to  relieve  the 
intense  pain  which  often  accf)mpanies  the  onset 
of  the  stage  of  excitement.  When  the  febrile  stage 
has  passed,  quinine  is  useful,  which,  if  anaemia 
exist,  should  be  combined  with  iron.  The  local 
application  of  iodine,  in  such  forms  as  the  iodide  of 
lead  or  biniodide  of  mercury  ointment,  has  been 
thought  useful  ;  but  as  this  is  generally  comVjined  with 
elastic  bandaging  and  the  recumbent  posture,  the 
benefit  can  hardly  be  ascribed  to  the  drug.  Such 
measures,  along  with  improved  hygienic  conditions, 
may  no  doubt  control  the  progress  of  the  disease  and 
relieve  suffering.  No  remedy,  however,  is  so  potent 
as  change  of  climate,  by  removal  from  the  endemic 
site  of  the  disease.  This,  if  effected  in  the  earliest 
stages,  may  completely  arrest  the  disease,  and 
perhaps  even  disperse  any  incipient  structural 
change.  This  has  been  observed  in  the  rare  cases 
in  which  elephantiasis  occurs  in  Europeans,  who, 
on  returning  to  Europe,  have  after  a  time  lost 
the  disease,  and  almost,  or  entirely,  all  the  hyper- 
trophic changes  that  may  have  occurred.  Natives 
of  India  improve  if  they  leave  the  endemic  area 
during  the  early  stages,  and  go  and  reside  in  other 
and  drier  localities.  The  modus  ope?-aiidi  oi  change 
to  a  cooler  climate  is  not  very  apparent,  unless  it  he 
that  in  such  climates,  owing  \.o  the  parts  being 
covered  with  clothing,  and  therefore  less  exposed 
to  injuries,  and  thereby  to  secondary  bacterial 
infections,  the  erysipelatoid  attacks  are  not  so  likely 
to  be  induced.  The  influence  of  cold  on  the 
skin  and  dartos-muscle,  as  well  as  on  the  general 
health,  may  also  contriljute  to  bring  about  the 
improvement  which  is  very  generally  produced  by 
residence  in  higher  latitudes.  When  the  hyper- 
trophy is  advanced,  the  paroxysms  of  fever  are  still 
liable  to  recur,  even  when  the  climate  is  changed, 
though  with  less  violence. 

Surgical  treatment,  when  the  hypertrophy  is 
advanced,  is  often  most  successful  in  relieving  the 
sufferer,  not  only  of  the  local  trouble,  but  also 
of  the  fever.  Tumours  of  the  genital  organs,  some- 
times of  enormous  size,  are  now  removed  with 
complete  success  and  comparatively  small  mortality. 
Before  commencing  the  operation,  especially  in  the 
case  of  a  large  scrotal  tumour,  it  is  well  to  drain  it 
of  blood  by  placing  the  patient  on  his  back,  and 
elevating  the  tumour  on  the  abdomen  for  an  hour  or 
so,  during  which  time  pressure  by  a  bandage  (a 
modification  of  Esmarch's)  may  be  tried,  and  cold 
(ice)  may  be  applied.  During  the  operation,  the 
application  of  an  elastic  ligature  round  the  neck 
of  the  tumour  also  prevents  loss  of  blood. 

The  removal  of  a  scrotal  tumour  is  effected 
by  incisions  along  the  course  of  the  cords  and  the 
dorsum  penis.  The  cords,  testicles,  and  penis 
are  turned  out  by  a  few  touches  of  the  knife,  and 
then  reflected  and  held  up  on  the  abdomen,  while 
the  mass  of  the  tumour  is  rapidly  swept  away  by  a 
few  bold  incisions  in  the  perinreum.  The  numerous 
venous  and  arterial  bleeding  points  should  then 
he   arrested,  and  the  wound   dressed  with  anti- 


septic applications.  No  attempt  should  be  made  to 
preserve  flaps  of  integument  either  for  the  penis 
or  testes.  It  is  unnecessary,  and  almost  certain  to 
be  followed  by  recurrence  of  the  disease.  The 
process  of  cicatrisation  goes  on  rapidly,  and  in  from 
two  to  four  months  all  is  closed  in  by  cicatricial 
tissue,  which  gradually  perfects  itself,  and  has 
no  liability  to  become  the  seat  of  a  return  of  the 
disease. 

In  the  endemic  regions  mosquito-ljites  should  be 
carefully  guarded  against,  and  the  same  precautions 
adopted  in  this  respect  as  for  malaria  [see  Malaria). 
The  subject  of  filariasis  should  be  regarded  as  a 
danger  not  only  to  his  neighbours,  but  also,  owing 
to  liability  to  repeated  auto-infection  by  mosquitoes, 
to  himself. 

3.  Filaria  perstaus  (fig.  I,  l).  —  Hitherto  this 
hsmatozoon  has  been  found  only  in  the  blood  of 
negroes  from  the  West  Coast  of  Africa,  and  in  that 
of  the  Buck  Indians |of  British  Guiana  :  in  the  latter 
it  is  usually  associated  with  Filaria  Deinarquayi. 
Twice  it  has  been  found  in  company  with  Filaria 
diiinia. 

Attention  to  the  points  of  contrast  between  Filaria 
perstans  and  the  other  blood-worms — Filaria  diurua 
and  Filaria  iiocturiia — as  set  forth  in  the  table  in 
p.  540,  will  lead  to  its  recognition,  and  the  fact 
that  it  is  blunt-tailed  readily  distinguishes  it  from 
Filaria  Dcmarqaayi.  In  addition  to  what  has  been 
stated  in  this  table,  it  may  be  mentioned  that  the 
body  of  this  parasite  is  possessed  in  a  high  degree  of 
powers  of  elongation  and  contraction,  and  that  the 
measurements  given  in  the  table  referred  to  are  those 
of  the  animal  when  it  is  dead  or  moribund.  When 
travelling  actively  among  the  blood-corpuscles  it 
sometimes  so  extends  itself  as  to  appear  a  mere 
thread,  the  elongation  concurring  with  a  correspond- 
ing attenuation  ;  at  other  times,  and  when  not 
actively  travelling,  it  assumes  the  proportions  given. 
A  very  striking  habit  which  it  has  is  that  of  coiling 
itself  up  like  a  rope,  and  remaining  motionless  in 
this  attitude  for  a  few  seconds  before  resuming  its 
usual  movements.  Another  peculiarity  worth  men- 
tioning is  the  result,  apparently,  of  the  locomotive 
habits  of  this  parasite  :  not  infrequently  it  is  seen 
fixed  to  one  spot  on  the  slide,  vainly  endeavouring 
to  break  away,  and  constricted  by  a  delicate  rope  of 
fibrin.  It  would  seem  that  in  moving  aliout  the 
slide  it  pushes  the  strings  of  fibrin  in  front  of  it  ;  and 
at  times  becomes  entangled  in  a  rope  of  them.  The 
blunt  tail  and  absence  of  a  sheath  are  very  charac- 
teristic. 

Filaria  perstans  is  probalily  very  common  in  the 
endemic  regions  :  from  50  to  90  per  cent,  of  the 
natives  being  affected.  The  writer  has  twice  met 
with  it  in  Europeans  from  West  Africa. 

The  parental  forms,  male  and  female,  have  been 
found  both  by  Daniels  in  natives  of  British  Guiana 
and  by  the  writer  in  a  negro  from  the  Congo.  In  length 
they  closely  approximate  to  Filaria  Bancrofti  and 
the  parental  form  of  Filaria  Deinarquayi  [Filaria 
Ozzardi)  ;  in  diameter,  however,  both  the  female 
(•120  mm.)  and  the  male  (-06  mm.)  are  only  about 
half  the  corresponding  dimension  of  Filaria  Ban- 
erofti.  The  tail  in  both  sexes  terminates  in  a  dis- 
tinctive bifid  or  mitre-like  appendage.  Hitherto 
these  worms  have  been  found  only  in  subperitoneal 
and  subpericardial  connective  tissue,  the  sexes  being 
in  association. 

That  in  certain  cases  it  gives  rise  to  pathological 
conditions  is  probable,  but  what  these  are  we  arL' 
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as  yet  ignorant.  In  many  cases  thie  parasite  is  as- 
sociated with  the  peculiar  disease  called  Negro 
Lethargy  or  the  Sleeping  Sickness  of  the  Congo  ; 
on  the  other  hand  there  is  often  no  concomitant 
disease.  There  may  be  some  grounds  for  associating 
it  with  one  type  of  a  peculiar  African  disease  called 
Craw-craw,  a  kind  of  itch,  apparently  induced  by  a 
filaria-like  parasite,  and  not  the  Acanis  scabiei  ;  as 
yet  this  supposition  is  little  more  than  hypothetical. 

The  presence  of  a  beak,  the  absence  of  a  sheath, 
the  marked  locomotive  habits,  the  extensibility  and 
pliancy  of  its  body,  and  also  the  non-observance  of 
any  periodicity  in  its  entrances  and  exits  from  the 
circulation,  suggest  that  the  embryo  Filaria  Persians 
gains  its  freedom  and  enters  its  particular  inter- 
mediary host  by  dint  of  its  own  efforts,  and  that  it 
is  not,  as  is  the  case  with  Filaria  noctiirna  and 
probably  diiirna,  dependent  on  the  good  offices  of 
some  species  of  mosquito  or  other  bloodsucker. 

4.  Filaria  Demarquayi  (F.  Ozza?-di'i)  (fig.  I,  c 
and  d)  occurs  in  St.  Vincent  and  St.  Lucia,  West 
Indies,  in  British  Guiana,  and  in  New  Guinea.  In 
size,  locomotive  habit,  absence  of  sheath,  and  ab- 
sence of  periodicity  it  resembles  Filaria  perstans. 
It  is  readily  distinguished  from  the  latter,  however, 
by  the  needle-like  sharpness  of  its  tail.  Like  Filaria 
perstans,  though  occasionally  found  in  prodigious 
numbers,  it  is  usually  rather  scantily  represented  in, 
at  all  events,  the  peripheral  circulation — some  four 
or  five  specimens  occurring  in  a  drop  of  blood.  The 
female  parental  form — found  by  Daniels  in  British 
Guiana — is  hardly  distinguishable  from  Filaria 
Bancrofti,  except,  perhaps,  by  the  fact  that  the  tip 
of  the  tail  is  bulbous  in  contrast  to  the  tapering  and 
truncated  tail  of  the  latter  ;  on  the  other  hand,  the 
males  of  the  two  species  differ  markedly  in  dia- 
meter, that  of  F'ilaria  Demarquayi  being  twice  that 
of  Filaria  Bancrofti.  The  head,  too,  is  finer  and 
more  tapering  in  Filaria  Demarquayi.  Daniels 
found  the  mature  worms  in  association  in  the  sub- 
peritoneal connective  tissue  of  the  abdominal  parietes. 
So  far  we  are  unable  to  attribute  pathological  effects 
to  this  parasite. 

It  would  be  well  to  bear  in  mind  that  until  all 
the  parental  forms  of  the  various  Filaria  sanguinis 
have  been  discovered  there  is  no  assurance  that  very 
similar  embryos  may  not  belong  to  distinct  species. 

Patrick  Manson. 

FILE-CUTTERS'  DISEASE.  —  See  Occupa- 
tion -  Diseases. 

FINGERS,  Clubbing  of.  — In  this  affection  the 
terminal  phalanges  of  the  fingers  become  bulbous  or 
club-shaped,  and  in  extreme  cases  somewhat  flattened 
laterally.  The  parts  affected  are  the  finger-pads 
and  the  tissues  around  the  nail.  The  bones  and 
joints  are  not  affected.  The  nail  becomes  more 
curved  towards  the  palm,  and  the  skin  over  the  root 
of  the  nail  is  tense  and  shiny,  but  otherwise  un- 
changed. The  bulbous  fingers  are  livid  or  dusky 
when  there  is  cyanosis,  but  not  otherwise. 

The  toes  may  be  similarly  affected,  but  nearly 
always  in  a  less  degree.  Kingston  Fowler  points 
out  that  where  true  clubbing  is  present  the  hard 
margin  at  the  root  of  the  nail  can  always  be  felt 
when  the  free  edge  is  depressed,  showing  that  the 
nail  is  raised  from  its  bed. 

The  affection  is  usually  insidious,  but  may  develop 
rapidly.  It  is  generally  bilateral  and  symmetrical, 
and  may  occur  in  a  variety  of  different  diseases.  It 


is  chiefly  met  with  in  bronchiectasis,  chronic  pul- 
monary tuberculosis  with  excavation,  chronic  em- 
pyema or  pleurisy,  chronic  bronchitis  and  bronchial 
asthma,  and  congenital  morbus  cordis.  It  has  also 
been  observed  in  abscess  of  the  lung  and  aortic 
aneurysm. 

Several  cases  of  unilateral  clubbing  in  connection 
with  subclavian  aneurysm  are  on  record.  It  has 
also  been  observed  in  a  variety  of  other  diseases, 
such  as  amyloid  disease,  cirrhosis  of  the  liver,  and 
purpura,  and  in  one  case  mentioned  by  Samuel  West 
clubbing  was  well  marked  in  a  perfectly  healthy 
man. 

The  exact  nature  of  the  changes  present  is 
not  known.  Buhl  attributes  the  condition  to  a 
fibrous  thickening  of  the  rete  mucosum,  and  chronic 
venous  congestion  from  obstruction  to  venous  return 
is  commonly  given  as  the  cause.  But  although  this 
theor}'  of  causation  may  account  for  the  unilateral 
cases  it  is,  as  West  observes,  inadequate  ;  '  for  in 
the  first  place  clubbing  is  not  oedema,  it  is  hardly 
ever  met  with  in  association  with  oedema  or  in  cases 
where  cyanosis  and  central  obstruction  are  consider- 
able, as  with  heart-diseases  other  than  congenital 
affections,  with  intra-thoracic  tumours,  &c.'  More- 
over it  occurs  under  conditions  where  there  is  no 
obstruction  to  venous  return,  and  is  far  more  often 
absent  than  present  even  in  those  diseases  with 
which  it  is  most  commonly  associated.  We  must 
therefore  conclude  that  the  cause  of  the  affection  is 
at  present  unknown.  W.  Pasteur. 

FISSURE  (findo,  Icleave). — A  narrow  and  super- 
ficial crack  or  solution  of  continuity,  observed  on 
the  skin  and  mucous  membranes,  especially  near  the 
line  of  junction  of  these  structures,  as  on  the  lips 
and  within  the  anus.  See  Anus,  Diseases  of;  and 
Chaps. 

FISTULA  (fistula,  a  pipe). — A  narrow  track  or 
canal  leading  from  a  free  surface,  and  extending 
more  or  less  deeply  to  some  seat  of  local  irritation  ; 
or  it  may  be  constituting  an  abnormal  communication 
between  two  or  more  cavities,  as  in  the  case  of 
vesico-vaginal  or  recto-vaginal  fistula.  See  Abscess  ; 
and  Sinus. 

FISTULA  IN  kHO.^See  Rectum,  Diseases  of. 

FIT. — A  popular  synonym  for  a  sudden  seizure 
characterised  by  loss  or  disturbance  of  consciousness 
from  any  cause,  with  or  without  convulsions  (see 
Convulsions  ;  Epilepsy  ;  Hysteria  ;  and  Syn- 
cope). The  term  is  also  applied  to  a  sudden  or 
acute  seizure  of  certain  diseases,  such  as  gout,  asthma, 
and  ague. 

FLATULENCE.— Flatulence  is  the  presence  of 
an  excessive  amount  of  gas  in  the  alimentary  canal. 
Carbon  dioxide  is  the  gas  expelled  in  greatest  quan- 
tity ;  but  nitrogen,  oxygen,  marsh-gas,  sulphuretted 
hydrogen,  and  hydrogen  may  also  be  found. 

Source  of  Gases. — (i)  Carbon  dioxide  may  be 
formed  in  several  ways.  The  most  important  of 
these  is  the  decomposition  of  carbohydrates,  the 
digestion  of  which  is  delayed  in  the  stomach.  Small 
quantities  are  not  improbably  formed  during  the 
production  of  lactic  acid  ;  but  it  is  when  the  lactic 
acid  is  becoming  converted  into  butyric  acid  that  the 
largest  amount  of  the  gas  is  given  off ;  it  then 
acquires  the  odour  characteristic  of  butyric  acid. 
The  action  of  the  acid  gastric  juice  on  the  carbonates 
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in  the  food  and  saliva  and  on  the  alkaline  contents 
of  the  duodenum  may  give  rise  to  the  formation  of 
gases  in  either  stomach  or  intestines,  as  the  case 
may  be.  A  third  source  of  carbon  dioxide  is  from 
the  blood.  Some  writers  believe  that  large  quan- 
tities of  the  gas  may  be  given  off,  especially  in 
neurotic  persons,  by  a  process  which  constitutes  a 
kind  of  gastro-intestinal  respiration  ;  but  the  exist- 
ence of  such  a  mode  of  gaseous  secretion  is  still 
doubtful. 

(2)  Nitrogen  and  oxygen  are  generally  found  in 
small  quantities,  and  are  derived  from  atmospheric 
air  swallowed  with  the  food  and  saliva.  In  neurotic 
persons  irregular  action  of  the  pharynx  and  ceso- 
phagus  may  lead  to  the  swallowing  of  large  quantities 
of  air  which  is  subsequently  eructated. 

(3)  Marsh  gas,  sulphuretted  hydrogen,  and 
hydrogen  are  invariably  products  of  the  decomposi- 
tion of  food,  and  when  present  are  generally  formed 
in  the  intestine,  although  they  may  regurgitate  into 
the  stomach.  They  are  probably  due  to  the  putre- 
factive decomposition  of  meat,  and  to  the  action  of 
butyric  acid  on  cellulose.  In  some  cases  of  neurotic 
intestinal  flatulence,  considerable  quantities  of  these 
gases,  especially  of  sulphuretted  hydrogen,  may  be 
present.  In  many  of  the  cases  the  flatulence  is 
developed  very  rapidly  and  is  obviously  due  to  an 
emotional  cause. 

The  above  statements  may  be  thus  summarised. 
Carbohydrates  are  the  chief  source  of  flatulence, 
especially  when  the  muscular  movements  of  the 
alimentary  tract  are  deficient,  and  when  there  is  any 
permanent  dilatation  of  the  stomach  or  any  other 
part  of  the  canal.  The  composition  of  the  large 
quantities  of  gas  expelled  in  neurotic  cases  varies, 
and  the  exact  mechanism  of  its  production  is  un- 
known. 

Symptoms.  —  These  depend  upon  the  retention 
or  expulsion  of  gas  rather  than  on  its  formation.  A 
sensation  of  fulness  and  varying  degrees  of  discomfort 
may  be  experienced,  or  there  may  be  actual  disten- 
sion of  the  stomach  or  intestines,  giving  rise  to 
the  physical  signs  ordinarily  associated  with  these 
conditions.  Irregular  movements  of  the  distended 
parts  may  cause  epigastric  pain  and  tenderness  or 
abdominal  colic  and  borborygmi,  and  the  pressure 
exerted  upon  the  heart  may  lead  to  palpitation  and 
tachycardia.  The  site  of  the  discomfort  and  the 
mode  of  passage  of  the  flatus  will  in  the  majority  of 
cases  sufficiently  determine  whether  the  stomach  or 
intestine  is  primarily  at  faidt. 

Treatment. — This  can  only  be  briefly  sum- 
marised. For  details  the  articles  on  Stomach  and 
Intestines  should  be  consulted.  The  general 
principles  of  treatment  are  to  reduce  the  carbo- 
hydrates of  the  diet  to  a  minimum,  and  to  improve 
the  action  of  the  muscular  walls  of  the  stomach  and 
intestines.  In  the  majority  of  cases  more  time  and 
more  teeth  are  required  to  render  mastication 
efficient  ;  fluids,  especially  at  the  commencement  of 
a  meal,  should  be  avoided  ;  sugar  should  be  for- 
bidden ;  potatoes  and  farinaceous  foods  should  be 
taken  sparingly  ;  even  wheat,  preferably  in  the  form 
of  thin  toast  or  biscuits,  should  only  be  permitted  in 
small  quantities,  and  at  the  beginning  of  a  meal 
rather  than  at  its  close  ;  vegetables  containing  much 
cellulose  should  be  forbidden,  especially  if  they 
cannot  be  obtained  perfectly  fresh  ;  and  all  articles 
specially  productive  of  flatulence  in  the  individual 
case  must  be  carefully  ascertained  and  rigorously 
excluded.    The  so-called  gastric  and  intestinal  anti- 


septics are  sometimes  valuable  adjuvants.  Among 
these  may  be  mentioned  sulpho-carbolate  of  sodium, 
the  salts  of  bismuth — especially  the  subnitrate  and 
salicylate — creosote,  terebene,  salol,  and  perhaps 
charcoal.  Any  tendency  to  constipation  must  be 
corrected. 

When  the  presence  of  gas  is  causing  pain  or  dis- 
comfort its  expulsion  may  be  facilitated  by  gentle 
kneading  of  the  abdomen,  and  by  the  administration 
of  one  or  more  of  those  drugs  grouped  under  the 
heading  of  carminatives.  Neurotic  flatulence  is 
more  difficult  to  remove.  The  treatment  is  similar 
to  that  needed  in  other  neuroses.  See  Stomach, 
Neuroses  of.  II.  Montague  Murray. 

FLEXION  [flecto,  I  bend).- A  bending.  This 
term  is  applied  either  to  the  act  of  more  or  less 
forcible  flexion,  as  in  some  methods  of  treatment, 
for  example  in  the  cure  of  aneurysm  or  the  reduction 
of  dislocations  ;  or  to  the  condition  in  which  parts 
are  bent,  as  the  result  of  disease  or  of  disorder,  as 
when  the  limbs  or  certain  internal  organs  are  bent 
upon  themselves.    See  Uterus,  Diseases  of. 

FLEXOR  RESPONSE.— ^fcc  BABiNSKi's  Sign. 

FLINSBERG,  in  Silesia.— Chalybeate  waters. 
See  Mineral  Waters. 

FLOATING  KIDNEY.— 5ff  Kidneys,  Malposi- 
tion of. 

FLOCCITATION  {floccits,  a  lock  of  wool).— 
Picking  at  the  bed-clothes.  A  common  symptom 
in  typhoid  fever  and  delirium  tremens. 

FLOODING. — A  popular  term  for  excessive  dis- 
charge of  blood  from  the  womb.  See  Menstrua- 
tion, Disorders  of ;  and  Pregnancy,  Disorders  of. 

FLUCTUATION  (/wf/z/i,  a  wave)  A  physical 

sign  consisting  in  a  wave-like  or  undulating  sensation 
[fluid  thrill).  It  is  elicited  by  palpation  witli 
the  one  hand,  while  percussion  is  made  with  the 
fingers  of  the  other  ;  and  is  due  to  the  presence  of  a 
fluid  in  a  natural  cavity,  such  as  the  peritoneum,  or 
in  an  abnormal  closed  space,  such  as  a  cyst  (see 
Physical  Examination).  The  term  '  fluctuation  ' 
as  used  by  the  surgeon  has  a  somewhat  different 
signification,  being  applied  to  the  sensation  of  the 
presence  of  a  fluid  which  may  be  felt  when  alternate 
pressure  with  the  fingers  is  made,  as  over  the  seat  of 
an  abscess.    See  Abscess. 

FLUKE  See  Entozoa. 

FLUX. — A  flow  or  excessive  discharge  from  a 
mucous  surface,  through  any  of  the  natural  passages, 
of  serum,  blood,  mucus,  pus,  or  the  various  secretions. 
As  illustrations  of  fluxes  may  be  mentioned  saliva- 
tion, bronchorrhcea,  biliary  flux,  diarrhoea,  dysentery 
or  '  bloody  flux,'  cholera,  and  leucorrhcea  or  white 
flux  (Jluor  all'iis). 

FCETUS,  Diseases  of  the. — The  incidence  of 
morbid  causes  upon  the  fcetus  produces  morbid  con- 
ditions which  difl'er  from  the  diseases  of  childhood 
and  adult  life  only  in  degree,  while  the  embryo  when 
brought  under  similar  influences  becomes  malformed 
or  monstrous  and  shows  conditions  utterly  unlike  any 
that  arise  in  post-natal  life.  At  present  we  consider 
only  the  diseases  of  the  fcetus,  foetal  pathology. 
(For  embryonic  pathology,  see  Monstrosities.) 
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The  existence  of  the  foetus  ma\'  l)e  described  as  one 
of  protected  parasitism.  It  is  life  in  a  fluid  medium 
of  high  and  practically  constant  temperature,  in  the 
dark,  and  with  almost  complete  protection  from 
external  violence  and  from  microbic  invasion.  The 
peculiarities  of  the  environment  influence  the  de- 
velopment of  maladies  and  give  them  distinctive 
features.  Most  of  the  organs  of  the  foetus  are 
quiescent  during  intra-uterine  life,  but  the  heart 
and  the  placenta  (which  is  in  part  a  fcetal  organ 
although  extra-corporeal)  are  very  active  and  of 
supreme  importance  in  the  well-being  of  the  unborn 
infant.  It  is  through  the  placenta  that  fcetal  parasi- 
tism is  established  and  maintained  ;  consequently 
placental  lesions  are  lethal  or  disease-producing  in 
their  effects  upon  the  foetus.  The  foetus  may  suffer 
(l)  from  diseases  and  toxicological  states  trans- 
mitted to  it  from  the  parents,  (2)  from  idiopathic 
maladies,  (3)  from  the  effects  of  traumatism,  (4)  from 
tumours,  or  {5)  it  may  die  in  utero  (foetal  death). 

I.  Transmitted  Diseases. — Many  diseases 
from  which  the  mother  is  suffering  at  the  time  of 
pregnancy  may  be  transmitted  to  her  foetus  in  utero. 
The  route  is  in  most  instances  by  the  placenta, 
but  in  a  few  cases  it  is  possible  that  the  infection 
may  pass  into  the  liquor  amnii,  and  thence,  by 
the  alimentary  canal,  into  the  fcetal  organism. 
The  mechanism  of  the  transmission  of  infection 
through  the  placenta  is  not  yet  fully  understood, 
although  much  has  been  learned  lately  regarding 
the  passage  of  microbes.  It  might  be  anticipated 
that  the  normal  placenta  would  act  as  a  barrier  to 
bacteria  and  their  toxins,  and  that  some  lesion  of  its 
structure  would  be  necessary  before  their  transmission 
became  possible  ;  but  cases  are  on  record  in  which 
the  most  careful  scrutiny  of  the  placenta  showed 
no  lesion  either  macroscopic  or  microscopic,  and 
in  which  germs  were  nevertheless  found  in  large 
numbers  in  the  fa;tus.  Possibly  chemical  changes 
in  the  blood  or  in  the  placental  tissue  may  explain 
these  results.  When  the  placental  barrier  has  been 
passed  the  infection  will  travel  to  the  foetus  by  way 
of  the  umbilicus  and  so  reach  the  liver  and  the 
right  side  of  the  heart  before  the  other  viscera  ;  in 
this  way  may  be  explained  the  frequency  of  hepatic 
and  cardiac  lesions  in  the  foetus.  It  may  be 
mentioned  here  incidentally  that  there  is  some 
evidence  to  show  that  the  current  of  infection  through 
the  placenta  may  be  occasionally  reversed,  and  that 
morbid  conditions  in  the  foetus  may  pass  to  the 
mother. 

Among  the  diseases  which  may  pass  from  mother 
to  foetus  the  infectious  fevers  occup}'  an  important 
place.  Small-pox  is  a  case  in  point.  When  a 
pregnant  woman  takes  variola  it  would  appear  that 
various  consequences  to  her  fcetus  may  follow  :  it 
may  take  small-pox  and  be  born  alive  or  dead  with 
manifest  signs  of  the  disease  (in  any  stage)  upon  it, 
or  it  may  apparently  be  infected  and  pass  through 
the  various  stages  of  the  fever  in  utero,  recovering 
perfectly,  and  be  born,  later  with  the  cicatrices  upon 
it,  or  with  scarcely  any  trace  of  them  at  all,  for  the 
presence  of  the  liquor  amnii  prevents  much  pitting. 
In  yet  other  cases  the  only  indication  that  the  foetus 
has  suffered  with  the  mother  may  be  immunity  to 
vaccinia  exhibited  when  the  infant  comes  to  be  vac- 
cinated. Some  curious  occurrences  have  been  re- 
ported, such  as  infection  of  one  fcetus  in  the  case  of 
twins,  and  the  birth  of  a  foetus  affected  with  small-pox 
when  the  mother  herself  has  not  taken  the  disease  but 
has  been  exposed  to  the  infection.    In  the  latter  case 


it  must  be  supposed  that  the  mother  had  either  a 
natural  or  an  acquired  immunity  to  variola,  and  that 
the  infection  passed  through  her  blood  to  her  un- 
protected fcetus.  \'accination  of  the  pregnant  woman 
does  not  alwaj-s  give  immunity  to  the  infant  in  utero, 
but  it  does  so  often  enough  to  make  it  the  right 
treatment  to  adopt  in  the  case  of  all  pregnant  women 
during  the  prevalence  of  an  epidemic  of  small-pox. 
Besides  variola,  other  fevers  may  be  transmitted 
from  mother  to  foetus.  Measles  and  scarlet  fever 
have  both  been  observed,  although  with  comparative 
rarity,  for  measles  is  uncommon  during  reproductive 
life,  and  scarlet  fever  does  not  often  immediately 
precede  the  puerperium.  Typhoid  fever  in  the 
fcetus  has  only  recently  been  recognised  ;  it  differs 
from  the  same  disease  in  the  adult  in  that  intestinal 
and  splenic  lesions  are  rare,  but  it  agrees  in  the 
presence  of  Eberth's  typhoid-bacillus  in  the  liver  and 
blood,  in  the  possibility  of  obtaining  pure  cultures 
from  the  organs,  and  in  the  presence  of  the  agglu- 
tinating reaction  of  the  blood-serum.  Varicella, 
yellow  fever,  and  even  epidemic  cerebro-spinal 
meningitis  have  all  been  recorded  in  the  unborn 
infant.  It  would  seem  also  that  the  hamatozoon  of 
malaria  can  at  times  pass  the  placenta,  for  foetal 
malaria  has  been  observed  ;  and  the  foetus  may  have 
malaria  of  the  same  or  of  a  different  tj'pe  from  that 
of  the  mother.  Foetal  rheumatism  has  been  noted. 
Other  diseases  than  the  fevers  may  pass  to  the  foetus. 
Fcetal  syphilis  is  the  best  known  of  the  transmitted 
foetal  maladies.  It  may  pass  from  the  mother  to  the 
foetus,  either  by  the  placenta  or  perhaps  directly 
through  the  ovum  ;  and  it  may  come  from  the  father 
by  the  spermatozoon.  It  shows  itself  by  osteochon- 
dritic  changes  in  the  lorig  bones  at  the  junction  of 
the  diaphysis  with  the  epiphysis,  in  small-celled 
infiltration  of  various  organs,  especially  the  liver  and 
spleen,  and  sometimes  in  pemphigus  and  other 
affections  of  the  skin.  Fcetal  tuberculosis  is  rare  ; 
it  must  be  very  far  advanced  and  generalised  in  the 
mother  before  it  can  affect  the  foetus,  but  when  the 
bacilli  have  reached  the  fcetal  tissues  the)'  multiply 
there  with  great  freedom.  Owing  to  peculiarities 
in  the  foetal  environment  and  to  the  fact  that  the 
infection  reaches  the  fcetus  through  the  umbilicus,  it 
may  not  be  easy  always  to  recognise  that  the  fcetal 
malady  is  derived  from  the  maternal.  Thus  in  a 
case  of  maternal  erysipelas,  the  foetus  was  found  to 
have  died  from  streptococcic  endocarditis  ;  evidently 
the  microbes  had  passed  from  the  mother's  skin  into 
her  vascular  system,  and  through  her  placenta  to  the 
fcetal  heart,  and  become  active  on  the  cardiac  valves. 
The  occurrence  of  foetal  diabetes  in  cases  of  maternal 
diabetes  has  been  suspected  from  the  discovery  of 
sugar  in  the  liquor  amnii ;  but  it  is  doubtful  whether 
the  conclusion  is  warranted. 

Toxicological  conditions  as  well  as  diseases  may 
pass  from  mother  to  foetus.  It  has  recently  been 
shown  that  alcohol  introduced  into  the  stomach  of 
the  pregnant  woman  or  animal  soon  finds  its  way  in 
large  amount  into  the  foetal  blood  and  tissues  ;  and 
it  is  well  known  that  foetal  death  and  prematurity 
of  birth  as  well  as  congenital  debility  are  common 
in  the  progeny  of  the  female  inebriate.  Other 
poisons,  such  as  lead  and  arsenic,  may  pass  the 
placental  barriers  and  may  produce  evil  effects  upon 
the  unborn  infant. 

2.  Idiopathic  Diseases. — A  large  number  of 
morbid  fretal  states  must  still  be  grouped  under 
the  unsatisfactory  title  of  idiopathic.  Prominent 
among  them  are  the  foetal  diseases  of  the  skin. 
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Fcetal  iih/kyosis  may  lit-  met  with  in  twi)  foruis,  a 
grave  type  and  a  comparatively  mild  or  benign 
type.    The  former  is  a  most  deforming  hyperkera- 
tosis and  is  practically  never  compatible  with  an 
extra-uterine  life  of  more  than  a  few  days.  Through 
an  enormous  proliferation  of  the  epidermic  layer  of 
the  skin  the  whole  body  of  the  foetus  is  covered 
with  numerous  thick  scales  separated  from  each 
other  by  fissures  and  furrows,  and  the  resulting  con- 
dition has  been  compared  to  the  skin  of  the  alligator 
or  to  the  dress  of  the  harlequin.    The  mouth,  eyes, 
and  anus  are  in  a  state  of  ectropion  on  account  of 
the  surrounding  hyperkeratosis.    The  mild  or  benign 
type  is  characterised  by  the  presence  of  a  more  or 
less  continuous  coat  of  a  collodion-like  substance 
over  the  body,  which  soon  after  birth  separates  in 
the  form  of  flakes  like  tissue-paper  ;  sometimes  it 
also  is  accompanied  by  some  ectropion  of  the  body- 
orifices.     It  is  not  fatal  to  life,  and  individuals 
suft'ering  from  it  have  been  known  to  reach  old  age. 
It  may  be  kept  in  check  by  means  of  alkaline  baths 
and  friction   with  glycerin  or   lanolin.    A  fcetal 
condition  to  which  the  name  of  ichthyosis  linearis 
iiiiiropatliica  has  sometimes  been  given  is  better 
described  as  neurotic  papilloma  or  as  a  variety  of 
niTjvus  than  as  a  form  of  ichthyosis.    It  is  character- 
ised by  the  presence  of  papillary  growths  more  or 
less  localised  and  limited  to  the  area  of  distribution 
of  one  or  more  of  the  cutaneous  nerves.    It  generally 
affects  one  side  of  the  l)ody  only.     Tylosis  palmtc 
ct  planhe  is  another  form  of  epidermic  hypertrophy 
met  with  at  birth  ;  it  is  limited  to  the  skin  of  the 
palms  and  soles,  and  is  often  very  clearly  hereditary. 
It  has  shown  improvement  under  painting  with  a 
solution  of  salicylic  acid  in  ether  (five  per  cent.). 
Sometimes   a   fo?tus   is   Ijorn   alive    with  active 
desquamation  of  the  cuticle,  resembling  the  changes 
in  the  epidermis  in  maceration  of  the  dead  fcetus  ; 
this  fcetal  keratolysis  may  be  due  to  post-maturity, 
to  such  fevers  as  measles  or  scarlet  fever,  to  a  mild 
degree  of  ichthyosis  or  sepsis,  or  to  syphilis.     It  is 
to  be  distinguished  alike  from  the  physiological 
desquamation  of  the  new-born  and  from  the  con- 
dition known  as  Ritter's  disease,  or  dermatitis  ex- 
foliativa  neonatorum.    Little    is    known    of  the 
condition  at  birth  of  the  individuals  called  hairy 
men,    '  hommes-chiens,'   &c.    They    suffer  from 
generalised  hypertrichosis,  but  whether  the  hair 
present  is  a  persistent  lanugo  or  a  new  formation 
after  birth  is  not  certain.    The  condition  has  in 
some  cases  been  transmitted  from  father  to  son. 
The  opposite  condition,  hypotrichosis  congenita,  is 
also  met  with  ;  and  both  hairiness  and  congenital 
alopecia  may  be  associated  with  dental  defects. 
The  various  forms  of  iiuviis  (pigmentary  and  vascular) 
are  well-known  congenital  anomalies  of  the  skin, 
and  when   small    may  occasionally  be  cured  by 
vaccination  on  the  aftected  region.    Absence  of  the 
skin  in  localised  areas,  sometimes  symmetrical,  has 
been  seen  at  birth  ;  it  is  a  real  absence  of  the 
layers  of  the  skin,  and  is  now  generally  believed  to 
be  due  to  pressure  of  the  amnion  or  to  adhesion  and 
subsequent  tearing  away  of  bands  of  the  amnion 
which  have  formed  between  the  skin  of  the  foetus 
and  the  innermost  of  the  fcetal  membranes.    It  is 
well  to  remember  that  pemphigus  of  a  non-syphilitic 
nature  may  be  met  with  in  the  fcetus  at  birth  ;  this 
bullous  formation  may  be  due  to  sepsis  or  possibly 
to  an  hereditarily  transmitted  tendency  to  separation 
of  the  cuticle. 

Morbid  conditions  of  the  svibcutaneous  tissue  as 


well  as  of  the  skin  may  occur  in  the  foetus.  Of 
these  the  liest  known  is  general  fcetal  anasarca  or 
dropsy.     In  it  the  subcutaneous  tissue  all  over  the 
body  is  dropsical,  and  to  such  a  degree  that  the 
ffetus  becomes  trul)-  monstrous  in  appearance  ;  the 
body-cavities  also,  and  especially  the  thorax  and 
abdomen,  are  full  of  fluid,  and  the  placenta  is 
oedematous.    The    mother    is    not  uncommonly 
dropsical  also,  and  may  suffer  during  pregnane}' 
from  renal  disease,  from  antemia,  or  from  hepatic  or 
cardiac  trouble.    Hydramnios  is  frequent,  and  the 
condition  may  aft'ect  several  children  of  the  same 
parents  ( family  prevalence).    General  fatal  drops}' 
is  probably  a  symptom  of  various  morbid  states 
rather  than  a  distinct  disease  in  itself ;  it  may  ap- 
parently be  due  to  premature  closure  of  the  foramen 
ovale,  absence  of  the  thoracic  duct,  cystic  kidneys, 
or  fcetal  leuchjemia  ;  in  other  instances  the  maternal 
condition  is  regarded  as  a  sufficient  explanation,  the 
effect  of  backward  pressure  from  the  mother's  vascular 
system  causing  dropsy  first  of  the  placenta  and  then  of 
the  fcetal  tissues.    It  is  specially  common  to  meet 
with  fcetal  dropsy  in  the  malformed  twin,  and  particu- 
larly in  the  acardiac  parasitic  fcetus.  Congenital 
cystic  elephantiasis  is  a  condition  closely  resembling 
general  frjstal  dropsy,  especially  that  which  occurs 
in  the  monstrous  twin.     In  the  subcutaneous  tissue 
are  numerous  cysts  with  serous  or  curd-like  con- 
tents.   The  whole  body  or  only  a  special  region 
(e.g.   the  head  and  neck)  may  be  affected  ;  the 
condition  is  due  to  a  dilatation,  or  to  a  dilatation 
and  occlusion  of  the  lymphatic  spaces  and  vessels. 
Both    general    fcetal   dropsy   and    general  cystic 
elephantiasis  are  incompatible  with  prolonged  extra- 
uterine  life.    To  other  morbid  states  the  name 
foetal  or  congenital  elephantiasis  has  been  given. 
These  are  less  fatal  to  life  after  birth.    Among  them 
is  the  firm  thickening  of  the  subcutaneous  tissue  and 
skin  of  one  region  of  the  body,  such  as  the  leg  or 
arm,    which    sometimes   is   associated    with  the 
presence  of  amniotic  liands,  and  sometimes  with  the 
occurrence  of  maternal  lymphangitis  and  the  passage 
of  streptococci  through  the  placenta.    It  may  be 
accompanied  by  subcutaneous  fibromata  or  by  areas 
of  ncevus-like  vascularity  ;  and  it  may  occasionally 
be  exactly  limited  to  one  side  of  the  body  (congenital 
heiuihypertrophy).    It  has  been  treated,  sometimes 
with  success,  by  elastic  pressure,  electricity,  massage, 
and  iodide  of  potassium. 

Several  diseases  of  the  alimentary  system  have 
been  met  with  in  the  foetus.  There  may,  for  instance, 
be  congenital  ascites,  a  morbid  state  which  has  con- 
siderable obstetrical  importance  as  a  cause  of  great 
delay  in  labour,  a  delay  which  is  sometimes  so  great 
as  to  necessitate  the  puncturing  of  the  foetal  abdomen 
(justifiable  foeticide).  Hydramnios  and  malforma- 
tions of  the  genito-urinary  organs  are  fairly  frequent 
concomitants.  Unlike  ascites  in  later  life  it  is  rarely 
due  to  obstruction  in  the  portal  circulation,  and 
most  commonly  to  pre-existent  peritonitis.  Fatal 
peritonitis,  however,  is  not  always  accompanied  by 
effusion  ;  when  it  is  of  the  '  dry  '  type  it  is  supposed 
to  lead  to  malformations  and  delayed  developments 
of  the  genital  organs,  and  to  the  formation  of  adhe- 
sions between  them  and  the  intestines,  thus  pre- 
disposing to  disturbances  in  later  life  (postponed 
effect  of  antenatal  morbid  states).  The  co-existence 
of  fcetal  peritonitis  and  distension  of  the  fatal  bladder 
has  been  noticed  several  times  ;  sometimes  a  valve 
or  an  occlusion  has  then  been  found  in  the  course 
of  the  urethra,  but  as  often  no  such  obstruction  has 
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been  discovered.  Congenital  ohliteraiion  of  the  bile- 
ducts  is  another  morbid  state  which  has  been  ascribed 
to  foetal  peritonitis  ;  it  leads  to  jaundice  of  the 
new-born  infant,  and  is  probably  always  fatal  a  week 
or  a  fortnight  after  birth  ;  it  may  show  family  pre- 
valence. Distension  of  the  fatal  ureters  and  hydi-o- 
nephrosis  occurs  sometimes  in  association  with 
distended  bladder  and  sometimes  quite  apart  from 
it  ;  it  may  be  traced  to  kinks  or  to  valves  in  the 
ureters.  Congenital  hypertrophy  of  the  pylorus  may 
exist,  and  may  lead  to  complete  stenosis  and  death 
after  birth  with  the  symptoms  of  intestinal  obstruc- 
tion ;  but  some  of  the  less  severe  grades  of  hyper- 
trophy may  apparently  be  recovered  from.  A  con- 
genital hypertrophy  of  the  colon  and  especially  of  the 
sigmoid  flexure  has  been  described,  and  to  it  has 
been  ascribed  one  form  at  least  of  congenital  con- 
stipation ;  but  it  seems  more  probable  that  the 
constipation  has  originated  in  some  malformation 
or  malposition  of  the  bowel,  and  that  the  hypertrophy 
of  the  walls  is  secondary. 

Idiopathic  fcetal  maladies  of  the  respiratory  organs 
are  very  uncommon  ;  but  septic  pneumonia  has  been 
met  with  at  birth.  It  may  have  arisen  from  the 
transmission  of  streptococci  through  the  placenta 
from  the  mother  (then  falling  into  the  group  of  the 
transmitted  maladies)  ;  or  it  may  have  been  due  to 
a  sucking  into  the  lungs  of  infected  material  while 
the  fcetus  was  on  its  way  through  the  maternal 
passages  during  birth  (intranatal  infection). 

It  is  difficult  to  separate  the  foetal  cardiac  diseases 
from  the  malformations,  for  it  is  common  to  find 
perforations  of  the  inter-ventricular  and  inter- 
auricular  septa  and  patent  foramen  ovale  in  associa- 
tion with  the  results  of  fcetal  endocarditis  ;  indeed 
some  regard  the  malformations  as  the  consequences 
of  the  endocarditis.  At  the  same  time  there  can  be 
separated  the  cases  in  which  the  heart  is  normally 
constituted  but  shows  lesions  of  the  lining  membrane 
and  valves  resembling  those  which  are  commonly 
acquired  in  later  life.  To  this  group  belong  pul- 
monary and  aortic  stenosis  and  obliteration,  with  or 
without  cardiac  hypertrophy  and  dilatation  ;  the 
right  side  being  most  affected.  Foetal  cardiac 
diseases  and  malformations  are  among  the  few 
antenatal  maladies  which  have  been  diagnosed  before 
the  birth  of  the  infant  suffering  from  them.  A 
fcetal  heart  murmur  has  been  detected  by  the  careful 
auscultation  of  the  maternal  abdomen,  and  the 
diagnosis  has  been  confirmed  after  birth.  It  has 
sometimes  occurred  that  the  murmur  disappeared 
about  ten  days  after  birth,  and  it  has  been  concluded 
that  the  lesion  affected  the  ductus  arteriosus  or  the 
foramen  ovale  and  that  the  closing  of  these  openings 
caused  the  disappearance  of  the  murmur. 

Fcetal  bone-diseases  are  very  little  understood, 
although  a  vast  amount  of  investigation  has  taken 
place.  Under  the  names  foetal  rickets,  osteogenesis 
imperfecta,  chondrodystrophia,  and  achondroplasia, 
conditions  have  been  described  in  which  there  are 
commonly  friability  of  the  bones,  generally  of  the 
long,  but  also  sometimes  of  the  flat,  and  either 
excessive  or  defective  production  of  bone  in  the 
diaphysis  or  epiphyses.  That  the  condition  pro- 
duced is  rickets  is  more  than  doubtful,  but  true 
rickets  is  occasionally  met  with  at  birth.  In  what 
has  been  called  achondroplasia  the  bones  of  the 
head  and  trunk  are  normal  or  nearly  so,  while  those 
of  the  limbs  are  much  stunted,  giving  rise  to  a  form 
of  dwarfism  ;  this  malady  is  not  necessarily  fatal  to 
extra-uterine  life— in  fact  an  achondroplastic  mother 


has  been  known  to  give  birth  to  an  achondroplastic 
infant.    See  Achondroplasia. 

3.  Results  of  traumatism. — It  may  be  safely 
concluded  that  the  fcetus  does  not  often  suffer  from 
traumatism  apart  from  the  act  of  birth.  Intranatal 
injuries  from  instruments,  from  the  hands  of  the 
accoucheur,  and  even  from  the  mother's  pelvis  are 
not  uncommon,  but  these  are  not  truly  fcetal. 
Fractures  occur  before  birth,  but  are  generally  the 
result  of  unnatural  friability  of  the  bones,  and  the 
so-called  congenital  dislocations  of  the  hip  and  knee, 
&c.  are  either  produced  in  parturition  or  are  due  to 
some  malformation.  With  regard  to  what  have 
been  called  spontaneous  fatal  a?nputations,  trauma- 
tism can  only  be  invoked  if  we  understand  by  it  the 
slow  influence  upon  the  limb  of  a  band  of  amnion 
or  other  constricting  agency  ;  these  defects  are  more 
correctly  looked  upon  as  teratological  or  at  any  rate 
as  on  the  borderland  between  the  diseases  and  the 
malformations.  At  the  same  time  it  occasionally 
happens  that  gross  maternal  abdominal  traumatism 
may  determine  fcetal  injuries,  and  cases  have  been 
reported  in  which  a  revolver  bullet  has  penetrated 
the  uterus  and  lodged  in  the  fceta'l  tissues. 

4.  New-growths. — The  foetus  has  been  known 
to  suffer  from  practically  every  kind  of  neoplasm 
which  may  effect  the  adult,  but  well-authenticated 
cases  of  epithelioma  are  extremely  rare.  As  might 
be  expected,  the  tumours  which  are  due  to  cyst-forma- 
tion in  embryonic  ducts,  which  ought  normally  to 
disappear  before  birth,  are  commonly  met  with  ; 
under  this  heading  come  the  various  branchial,  sacral, 
and  coccygeal  cysts,  which  are  sometimes  so  large 
as  seriously  to  impede  labour.  Teratomata  or 
teratoid  growths,  such  as  the  dermoids,  are  probably 
due  to  the  inclusion  of  a  twin  embryo  or  to  the 
displacement  inwards  of  part  of  the  epiblastic 
layer  during  the  shutting  in  of  the  pleuro-peritoneal 
cavity  ;  they  are  peculiar  in  that  they  contain  an 
assortment  of  various  tissues  and  even  the  recog- 
nisable rudiments  of  some  organs.  They  are  some- 
times found  attached  to  the  sacral  region  or  to  the 
back  higher  up,  and  sometimes  they  are  intra- 
abdominal (ovarian  dermoids  and  fa  tiis  in  fatu). 
Sarcomata  of  the  kidney  and  rhabdomyomata  of  the 
vagina,  heart,  and  sciatic  nerve  have  been  recorded 
among  the  foetal  tumours.  Small  growths  met 
with  in  front  of  the  external  ear  are  generally  of  the 
nature  of  fibro-chondromata,  and  are  supposed  to 
be  connected  with  the  rudiments  of  the  branchial 
arches. 

5.  Fcetal  death. — The  foetus  may  die  utero, 
and  the  causes  of  intra-titerijie  death  are.  probably 
very  numerous.  They  may  be  of  the  nature  of 
maternal  morbid  states,  such  as  acute  febrile  diseases 
(pneumonia,  &c. ),  infectious  fevers  (variola,  &c.), 
cardiac  disease,  nephritis,  injuries,  accidents,  and 
syphilis  ;  or  they  may  be  truly  foetal  maladies  such 
as  syphilis  and  fevers  ;  or  yet  again  they  may  be  of 
the  nature  of  paternal  morbid  states,  of  which  little 
is  known,  but  among  which  must  be  reckoned 
albuminuria,  lead-poisoning,  and  syphilis.  Diseases 
of  the  placenta  are  probably  especially  lethal  to  the 
unborn  infant  ;  they  are  often  associated  with  pre- 
existing maternal  endometritis  and  renal  disease. 
Habitual  death  of  the  foetus  has  been  described  and 
may  be  associated  with  almost  any  of  the  above- 
named  causes,  but  is  doubtless  specially  connected 
with  syphilis,  alcoholism,  renal  disease,  uterine 
displacements,  and  endometritis.  If  the  foetus  die 
between  the  third  and  fifth  months  of  intra-uterine 
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life,  tliL-  commonest  post-iiiortein  change  is  a  drying 
up  and  shrivelling  of  the  tissues  without  putrefaction 
{inumniification),  and  if  the  dead  fcetus  be  one  of 
twins  and  the  other  keep  on  growing,  then  there  is 
a  flattening  of  the  mummified  one  which  is  called  in 
consecjuence  the  fatiis  lOinpressus  or  papyraceits. 
Maceration  is  the  commonest  result  of  foetal  death 
after  the  fifth  month  ;  it  is  a  non-putrefactive  soften- 
ing and  liquefaction  of  all  the  fcetal  tissues  ;  and  it 
is  acconxpanied  by  desquamation  of  the  cuticle,  by 
the  formation  of  bulla;  containing  blood-stained  serum 
on  the  skin,  and  l)y  the  presence  of  sanguinolent 
serum  in  all  the  body  cavities,  especially  in  the  peri- 
toneal and  pleural  sacs.  True  piilrefactioii  is  rare 
ill  ii/ero,  and  probal)ly  is  always  due  to  rupture  of  the 
memliranes  and  the  entrance  of  germs  into  the 
uterus  ;  it  is  accompanied  by  the  formation  of  gases 
in  the  uterus  {pliysomctra),  and  by  the  signs  of 
general  blood-poisoning.  Calcification  of  the  dead 
fcetus  apart  from  cases  of  tubal  pregnancy  is  extremely 
rare,  but  has  been  noted.  The  diagnosis  of  intra- 
uterine death  is  a  very  difficult  problem,  for  it  must 
be  based  largely  upon  negative  symptoms  and  signs, 
such  as  the  al)sence  of  fwtal  movements,  of  the 
foetal  heart-beat,  and  of  continued  increase  in  the 
size  of  the  maternal  alidomen.  Other  circumstances 
which  may  aid  in  diagnosis  are  retrogressive  changes 
in  the  mammary  glands,  history  of  the  previous 
occurrence  of  foetal  death  in  the  patient,  the  presence 
of  some  grave  or  acute  maternal  disease,  the  dis- 
appearance of  the  purple  discolouration  of  the  vulva 
and  vagina,  a  feeling  of  weight  and  cold  in  the  pelvis, 
and  possilily  the  supervention  of  maternal  acetonuria, 
or  the  passing  off  of  albuminuria  when  it  has 
previously  existed.  The  birth  of  a  dead  foetus  is 
not  specially  delayed  or  dangerous,  possibly  because 
the  tissues  are  softened,  and  because  the  involution 
of  the  uterus  and  the  shrivelling  up  of  the  placenta 
have  already  occurred,  and  so  shut  off  the  ordinary 
route  by  which  septic  infection  reaches  the  mother. 

Since  it  is  a  difficult  matter  to  diagnose  the  death 
of  the  fcetus,  it  follows  that  it  is  still  more  difficult 
to  ascertain  the  existence  of  foetal  diseases  while  the 
subject  of  them  is  still  in  ittero.  The  occurrence 
of  diseases,  and  especially  of  transmissible  diseases, 
in  the  mother  ought  to  make  the  medical  man  suspect 
their  possible  presence  in  the  foetus  ;  the  existence 
of  hydramnios  (which  can  be  diagnosed)  nearly 
always  indicates  a  fcetal  disease  or  a  monstrosity, 
but  it  is  not  possible  to  determine  which  ;  and  the 
previous  occurrence  of  disease  in  earlier  pregnancies 
in  the  same  mother  should  make  their  recurrence  a 
thing  to  be  looked  for,  since  many  foetal  maladies 
show  a  tendency  to  repetition  in  subsequent  preg- 
nancies. J.  W.  Ballantyne. 

FOLIE  A  DEUX. — Synon.:  Communicated 
Insanity.  —  It  is  rare  for  the  sane  to  become  affected 
with  mental  disorder  as  a  result  of  contact  with  the 
insane.  Nurses  and  attendants  in  asylums  are  not 
specially  liable  to  become  insane.  Under  certain 
conditions,  however,  constant  association  with  an 
insane  person  seems  to  lead  to  the  development  of  in- 
sanity in  one  previously  sane.  The  person  who  is 
secondarily  affected  is  usually  of  neurotic  or  insane 
inheritance,  or  somewhat  feeble-minded.  Women 
are  more  easily  affected  than  men,  so  that  most 
commonly  a  daughter  is  found  to  adopt  the  delusions 
of  her  mother,  or  a  wife  those  of  her  husband,  though 
occasionally  the  reverse  is  the  case.  The  older 
patient  usually  affects  the  younger,  and  the  stronger 


in  will  the  weaker,  the  second  patient  having  gene- 
rally been  for  a  long  time  intimately  associated  with 
and  under  the  influence  of  the  first.  Delusions  of 
persecution  are  those  most  frequently  thus  conveyed, 
particularly  delusions  of  conspiracy  to  deprive  the 
patients  of  fancied  rights,  of  poisoning,  or  of  plots 
to  injure  in  various  ways,  especially  if  there  appears 
to  be  some  slight  ground  for  the  suspicion,  and 
where  the  conduct  and  ideas  of  the  first  patient 
are  not  at  first  sight  markedly  insane.  Occasionally 
delusions  of  demoniacal  possession  or  of  poverty  are 
transmitted  in  this  way.  One  patient  may  persuade 
the  other  to  commit  suicide  simultaneously.  The 
insanity  of  the  second  patient  is  usually  of  less 
intensity  and  more  curable  than  that  of  the  first, 
though  similar  in  other  respects.  Although  most 
commonly  there  is  only  one  person  secondarily 
affected,  yet  instances  are  recorded  of  three  or  four 
or  a  whole  family  adopting  the  delusions  of  the  first 
patient. 

The  more  acute  forms  of  mental  disorder  such  as 
acute  mania  or  acute  melancholia  are  not  as  a  rule 
transmitted  from  one  person  to  another,  though  it  is 
not  uncommon  for  an  individual  to  break  down 
mentally  while  nursing  an  insane  relative  in  an 
acute  attack  and  thus  suffering  from  intense  anxiety 
in  addition  to  physical  exhaustion.  Instances  of  a 
number  of  people  becoming  insane  from  the  same 
cause  are  seen  in  epidemics  of  insanity,  of  which  many 
have  been  recorded.  Occasionally  a  patient  in  an 
asylum  induces  another  to  adopt  his  delusion,  though 
this  is  rare.  Twins  sometimes  become  insane  at  the 
same  time,  but  not  necessarily  as  the  result  of  com- 
munication. The  practical  application  of  these  facts 
is  that  it  is  dangerous  for  people  to  nurse  their  in- 
sane relatives,  and  that  if  one  person  becomes  insane 
from  association  with  another  who  is  already  insane 
they  must  be  separately  treated. 

R.  Percy  Smith. 

FOLIE  CIRCULAIRE  (Fr.).~This  term  is  ap- 
plied by  the  French  psychological  physicians  to 
a  variety  of  insanity  characterised  by  alternations 
of  excitement  and  depression.  The  patient  passes 
through  an  attack  of  mania  of  perhaps  an  ordinary 
character,  but  when  he  appears  to  have  recovered 
he  sinks  into  melancholia,  and  thence  emerges  again 
to  become  maniacal  and  excited.  The  duration  of 
each  stage  may  vary  from  weeks  to  months.  Some- 
times one  state  will  follow  the  other  immediately  : 
in  other  cases  a  period  of  convalescence  will  inter- 
vene, during  which  the  patient  appears  well,  and 
can  hardly  be  considered  insane.  Yet  the  prognosis 
is  extremely  unfavourable  in  all  such  cases  ;  and  it 
is  of  great  importance,  in  estimating  the  extent  of 
recovery  of  a  patient,  that  it  should  be  clearly  ascer- 
tained that  the  attack  is  not  one  of  a  series  following 
one  another  in  the  manner  mentioned. 

G.  F.  Blandford. 

FOMENTATION  [  fovea,  I  keep  warm).  — 
Synon.  :  Fr.  Fomentation  ;  Ger.  Bdhitng. 

Definition. — Fomentation  is  the  application,  to 
the  surface  of  the  body,  of  flannels,  cloths,  or  sponges 
moistened  with  hot  water,  either  pure,  or  containing 
some  medicinal  substance  in  solution. 

Action. — The  action  of  a  simple  fomentation  is 
the  same  as  that  of  a  poultice.  By  its  warmth  and 
moisture  it  tends  to  relax  the  muscular  fibres  of  the 
skin  and  soften  the  cuticle,  thus  relieving  tension, 
and  diminishing  pain  and  irritation.    In  the  early 
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stages  of  inflammation  it  favours  resolution,  by 
maintaining  the  temperature,  and  promoting  active 
circulation  through  the  area  which  has  suffered 
from  the  injurious  influence,  which  has  started  the 
process.  In  the  later  stages  it  promotes  and  hastens 
suppuration,  by  causing  dilatation  of  the  vessels,  and 
encouraging  exudation.  A  fomentation  is  superior 
to  a  poultice  in  lightness  and  cleanliness,  but  unless 
care  be  taken  it  loses  its  heat  more  quickly.  This 
disadvantage  may  be  overcome  by  covering  the 
fomentation  with  a  thick  layer  of  cotton-wool. 

Application  and  Uses. — A  fomentation  is  thus 
applied  :  A  stout  piece  of  towelling,  known  as  a 
'wringer,'  with  a  stick  attached  to  each  end,  is  put 
into  a  basin.  A  piece  of  coarse  flannel,  sufficiently 
large  to  cover  the  affected  part  when  folded  into 
four  layers,  is  placed  on  the  wringer,  and  boiling 
water  is  poured  upon  it.  It  is  then  lifted  from  the 
basin  by  means  of  the  sticks,  which  are  twisted 
rapidly  in  opposite  directions,  as  much  water  as 
possible  being  squeezed  out  of  the  flannel. 

This  is  then  placed  on  the  affected  part  and 
covered  with  a  large  piece  of  oiled  silk  or  indiarubber 
sheeting,  overlapping  the  flannel  by  at  least  one 
inch  on  each  side.  Over  this  may  be  placed  a  thick 
layer  of  cotton-wool,  and  a  bandage.  If  the  flannel 
be  not  squeezed  sufficiently  dry  it  will  wet  the  bed 
or  clothing.  If  not  sufficiently  covered  with  oiled 
silk  and  wool  it  soon  becomes  cold.  Whatever 
means  may  be  taken  to  retain  the  heat  of  a  fomenta- 
tion, it  can  be  kept  above  the  temperature  of  the 
body  only  for  a  few  minutes.  If,  therefore,  the  full 
eftect  of  fomentation  is  desired  to  be  obtained,  the 
flannels  must  be  changed  every  twenty  minutes.  In 
many  parts  a  sponge,  or  a  piece  of  spongio-piline, 
wrung  out  of  boiling  water,  forms  a  most  convenient 
form  of  fomentation.  When  the  fore-arm  or  hand 
is  affected,  a  bath  of  hot  water  may  be  substituted 
for  fomentations.  The  temperature  of  the  water 
must  be  maintained  by  the  repeated  addition  of 
small  quantities  of  boiling  water. 

Fomentations  are  especially  useful  in  all  cases  of 
erysipelas  and  diffuse  cellulitis,  and  in  boils.  In 
peritonitis  they  are  borne  more  easily  than  poultices, 
on  account  of  their  greater  lightness.  Whenever 
they  can  be  employed  they  are  superior  to  poultices, 
on  account  of  their  cleanliness.  When  used  to  cover 
discharging  wounds  or  abscesses,  a  small  dressing  of 
fjoric  lint  or  antiseptic  gauze  should  be  wrung  out 
in  hot  water  and  placed  over  the  wound  to  absorb 
the  discharge,  and  changed  frequently  when  the 
outer  fomenting  flannel  or  lint  is  renewed.  In  many 
cases  it  is  advisable  to  make  the  entire  fomentation 
of  boric  lint.  In  this  way  medicated  fomentations 
may  be  applied  with  great  relief  to  inflamed  or  sup- 
purating wounds  without  fouling  the  cloths  or 
flannels.  Should  they  become  contaminated  they 
may  be  boiled  in  tlie  water  before  using. 

Varieties. — If  it  is  desired  to  add  some  slight 
counter-irritation  to  the  warmth  and  moisture,  the 
fomentation  may  be  sprinkled  with  turpentine  before 
it  is  applied.  This  forms  the  ordinary  turpentine 
stupe.  The  sedative  action  of  the  fomentation  may 
be  increased  by  sprinkling  it  with  laudanum.  The 
ordinary  poppy-fomentation  is  often  used  with  the 
same  intention.  It  is  thus  prepared  :  Half  a  pound 
of  poppy-heads  with  the  seeds  taken  out  is  boiled 
for  ten  minutes  in  four  pints  of  water,  and  the 
liquid  then  strained  oft".  The  decoction  is  kept 
warm  over  a  fire,  and  the  flannels  dipped  in  it  and 
applied  as  before  described  about  every  half-hour. 


The  term  '  dry  fomentation  '  is  sometimes  applied 
to  bags  of  hot  salt,  bran,  or  chamomile-flowers  ;  or 
pieces  of  flannel  toasted  before  a  fire  and  laid  on 
hot.  These  often  give  relief  in  cases  of  intestinal, 
renal,  or  biliary  colic.  Marcus  Beck. 

C.  J.  Bond. 

FO MITES  (fames,  touchwood,  tinder).— Sub- 
stances capable  of  retaining  contagium-particles,  and 
thus  of  being  the  means  of  propagating  any  infectious 
disease.  The  most  important  fomites  are  bed- 
clothes, bedding,  woollen  garments,  carpets,  curtains, 
and  letters.    See  Infection. 

FOOD. — See  Aliment  ;  and  Diet. 

FOOD,  POISONOUS  Under  certain  con- 
ditions, various  articles  of  diet  may  become  possessed 
of  poisonous  properties.  This  may  arise  from  a 
variety  of  causes,  in  addition  to  the  introduction  of 
known  and  specific  poisons.  Articles  of  food  may 
become  more  or  less  poisonous  from  the  following 
causes : — 

1.  Flesh  may  contain  some  poisonous  substance 
administered  as  a  drug  or  eaten  as  a  food. 

2.  Poisonous  substances  may  be  derived  from  the 
vessels  in  which  the  food  has  been  kept :  for  example, 
tinned  provisions  may  become  contaminated  with 
tin  derived  from  the  vessel  or  solder  ;  beer  and 
cider  which  have  stood  in  leaden  pipes  may  become 
contaminated  with  lead. 

3.  Poisonous  substances  may  be  added  by  way  of 
adulteration,  as  in  the  case  of  the  colouring  of 
preserved  peas  and  olives  with  copper-salts. 

4.  Certain  kinds  of  foods  may  develop  poisons 
even  in  the  fresh  state  :  for  example,  meat  and  some 
kinds  of  fish,  as  mussels,  salmon,  and  sardines. 

5.  Food  may  become  poisonous  from  the  develop- 
ment of  poisons  (such  as  ptomaines  or  alkaloidal 
poisons,  and  toxalbumoses  or  proteid  poisons)  as 
the  result  of  fermentative  or  putrefactive  changes  in 
the  albuminous  constituents,  produced  by  the  agency 
of  ferments. 

6.  Food  may  be  poisonous  from  the  presence  of 
the  germs  or  spores  of  certain  specific  or  parasitic 
diseases,  namely,  enteric  fever,  diphtheria,  and 
scarlet  fever,  tuberculosis,  trichinosis,  actino- 
mycosis, hydatid-disease,  and  anthrax.  Disease 
may  be  conveyed  to  man  in  this  way,  or  the  germs 
or  spores  of  diseases  ma)-  obtain  access  to  food 
from  exposure  to  sewer-air.    See  Entozoa. 

7.  The  flesh  of  animals  may  be  poisonous  from 
the  animals  having  fed  on  noxious  or  poisonous 
plants ;  and  under  this  head  may  be  classed 
poisonous  honey  which  bees  have  gathered  from 
poisonous  plants. 

Sound  and  unsound  meat. — The  obvious  charac- 
teristics of  good  sound  fresh  meat  are  that  its 
colour  is  red  ;  it  is  marbled  in  appearance  ;  firm 
and  elastic  to  the  touch  ;  possessing  a  slight  but  not 
unpleasant  odour,  which  is  especiallv  detected  when 
a  clean  knife  is  thrust  into  the  meat  and  withdrawn  ; 
and  when  exposed  to  the  air  for  a  day  or  two,  it 
should  neither  become  dry  on  the  surface,  nor  wet, 
nor  sodden.  Sound  meat  is  slightly  acid  to  litmus 
paper  ;  unsound  meat  may  be  neutral  or  alkaline. 
With  commencing  putrefaction  the  colour  of  the 
meat  becomes  pale,  and  the  smell  disagreeable,  and 
later  the  meat  softens  in  parts  and  turns  green. 

Poisonous  Meat. — Cases  of  meat-poisoning 
have  occurred  from  the  ingestion  of  the  following 
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foods  :  boiled  ham,  baked  pork,  boiled  and  salted 
pork,  sausages,  tinned  pigs'  tongues,  roast  beef, 
brawn,  veal-pie,  pork-pie,  beef-pie,  American  ham, 
tinned  ox-tongue,  chicken-broth. 

The  symptoms  exhibited  are  those  of  more  or  less 
severe  gastro-intestinal  disturbance,  with  those 
indicating  various  degrees  of  disturbance  of  the 
nervous  system.  The  first  symptoms  of  illness 
usually  set  in  somewhat  suddenly,  at  a  varying 
period  after  the  eating  of  the  poisonous  food  ;  they 
consist  of  nausea,  vomiting,  abdominal  pain,  and 
diarrhoea  (the  stools  being  generally  of  a  very 
offensive  character),  accompanied  with  a  sense  of 
faintness,  muscular  weakness,  and  feeling  of  pro- 
stration, which  is  sometimes  very  severe.  Rigors 
may  or  may  not  occur.  These  symptoms  are 
generally  followed  by  fever  and  headache  (which  is 
often  intense),  and  great  thirst. 

If  the  illness  progresses,  however,  other  nervous 
disturfjances  may  be  observed,  such  as  cramps, 
muscular  twitchings,  disturbances  of  vision,  dilata- 
tion of  the  pupils,  drowsiness,  and  occasional  coma. 
The  appearances  observed  in  the  organs  of  the  body 
after  death  occurs  are  inflammatory,  hjemorrhagic, 
or  destructive  changes  in  the  stomach  and  intestines  ; 
engorgement  of  the  lung-tissues  with  blood  ;  and 
inflammatory  or  destructive  changes  in  the  liver 
and  kidneys.  These  phenomena  must  be  regarded 
not  merely  as  the  result  of  local  irritation,  but  of  a 
general  disease  resemfjling  in  some  of  its  effects  the 
ordinary  specific  fevers. 

This  point  was  insisted  on  by  the  late  George 
Buchanan  in  one  of  his  Reports  to  the  Local 
Government  Board,  in  which  he  says  '  that  the 
phenomena  which  were  spoken  of  as  food  poisoning 
are  claiming  on  ever-growing  evidence  to  be  re- 
garded as  true  infective  diseases,  as  much  so  as  was 
scarlet  fever  or  tuberculosis  ;  that  they  have  not 
been  generally  admitted  into  this  rank  arises,  first, 
from  the  circumstance  that  some  of  them  have 
seemed  to  be  wanting  in  the  incubation  period,  and, 
secondly,  because  they  are  rarely  recognised  as  being 
transmissible  from  person  to  person  ;  while  in  the 
Middlesborough  epidemic  of  1888  we  found  sug- 
gestion of  disease  bacteria  operating  alternately 
through  the  atmosphere  and  through  infection  of  food 
material  by  them. ' 

The  Middlesborough  epidemic  that  prevailed 
during  the  early  part  of  1888,  and  which  resulted  in 
490  deaths  during  the  year,  in  a  population  of  98,000, 
was  an  epidemic  of  pleuro-pneumonia  due,  at  all 
events  in  part,  to  the  consumption  of  American 
bacon,  made  by  soaking  in  water,  and  then  only 
slightly  drying,  salted  pork  imported  from  America. 
In  this  bacon  there  was  discovered  a  bacillus  which 
was  capable  of  producing  a  specific  general  fever, 
the  special  characteristic  of  which  was  a  pleuro- 
pneumonia. 

From  investigations  of  the  cases  of  food-poisoning 
that  have  occurred  with  the  various  kinds  of  meat 
mentioned  above,  the  following  inferences  may  be 
drawn,  viz.  :  — 

1.  In  food  rendered  poisonous  by  keeping  we 
find  one  or  both  of  two  things,  namely,  a  living 
microscopic  organism,  and  an  organic  chemical 
poison  (ptomaine,  toxalbumose,  or  toxin). 

2.  The  material  that  is  in  all  probability  imme- 
diately operative  in  the  production  of  morbid  pheno- 
mena is  the  chemical  poison,  which  is  probably  a 
product  of  the  action  of  the  micro-organism  on  the 
albuminous  constituents  of  the  food. 


3.  The  micro-organism,  provided  its  surroundings 
are  favourable  to  its  growth  and  activity,  may 
produce  its  own  special  chemical  poison  from  the 
material  which  affords  its  nourishment  either  outside 
the  body  or  within  it. 

4.  Both  the  micro-organism  that  produces  the 
chemical  poison  in  an  infected  food,  and  the 
chemical  poison  itself,  may  be  evanescent  ;  as  on 
the  one  hand  the  micro-organism  may  be  killed  by 
its  own  products,  and  on  the  other  the  chemical 
poison  may  undergo  destructive  changes,  so  that 
the  infected  food,  poisonous  when  eaten  at  one 
time,  may  fail  to  be  poisonous  when  eaten  at  a  later 
period. 

5.  In  many  cases  of  food-poisoning  the  incubation- 
period  has  been  traced  ;  in  others  it  has  been  less 
olndous,  and  in  some  there  is  practically  none. 
The  symptoms  which  arise  after  the  incubation- 
period  are  probably  due  to  the  operation  within  the 
body  of  the  micro-organism, and  the  symptoms  pro- 
duced without  an  incubation-period  (i.e.  from  half  an 
hour  to  a  few  hours  after  taking  the  food)  may 
probably  be  due  to  the  operation  of  the  organic 
chemical  poison  previously  produced  in  the  food. 
This  inference  is  a  fair  one,  since  the  micro-organism 
would  require  time,  as  in  the  other  specific  infections, 
for  its  growth  and  cultivation  in  the  body,  and  for 
the  formation  of  its  poisonous  chemical  product  ; 
whereas  the  chenucal  poison  previously  produced  in 
the  article  of  food  would  operate  more  speedily,  the 
rapidity  of  its  operation  being  in  proportion  to  its 
toxic  nature,  the  amount  taken,  and  the  individual 
peculiarities  of  the  recipient. 

6.  Of  some  of  the  animal  foods  mentioned  as  pro- 
ducing poisonous  effects,  Ballard  has  tabulated 
thirteen  instances,  in  which  the  food  was,  or  con- 
sisted largely  of — 

Pig's  meat  of  one  kind  or  another  in  9  instances 
Butcher's  meat  (kind  not  stated)  ,,2 

Veal  1,1  instance 

Beef  ,,  I 

Total       ,       .  13 

This  is  probably  a  fair  representation  of  the 
relative  frequency  with  which  swine's  flesh  gives 
rise  to  specific  diseases  of  the  kinds  referred  to,  as 
compared  with  animal  food  from  other  sources.  In 
connection  with  these  forms  of  food-poisoning,  the 
poisonous  eft'ect  is  not  necessarily  always  due  to  pto- 
maines or  toxalbumoses  or  toxins  produced  by  a 
putrefactive  decomposition  of  the  article  of  food  con- 
sumed. In  some  cases  the  symptoms  and  death  are 
due  to  a  true  infection,  extremely  virulent  bacilli 
having  been  found  in  articles  of  food,  and  also  in 
the  viscera  of  individuals  who  have  died  from  eating 
such  articles. 

Some  of  these  bacilli,  as  Klein  showed  in  the 
Portsmouth  pie-poisoning  case,  may  not  be  patho- 
genic on  inoculation,  though  when  taken  by  the 
mouth  or  in  cultures  they  may  produce  a  chemical 
poison,  which,  received  into  the  alimentary  canal, 
produces  illness  and  death,  if  in  sufficient  quantity. 

The  toxicogenic  powers  of  these  bacteria  are 
largely  influenced  by  the  conditions  under  which 
they  develop.  The  most  important  of  these  con- 
ditions are — 

(n)  The  nature  of  the  food  infecting  the  body  ; 
(/))  the  temperature  ;  (<)  the  amount  of  oxygen 
supplied  ;  {d)  the  time  which  elapses  between  the 
infection  and  the  consumption  of  the  food. 

The  poisonous  properties  of  some  kinds  of  meat 
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and  fish  are  due  in  some  instances  to  the  fact  that 
the  germs  which  they  contain  grow  practically  with- 
out any  air-supply  (as  was  in  all  probability  the  case 
in  connection  with  the  tinned-salmon  poisoning  case 
investigated  in  1 89 1  by  the  writer,  and  the  tinned- 
sardine  poisoning  case  investigated  in  1892  by 
Stevenson).  In  such  cases,  in  all  probability,  the 
contents  of  the  tin  were  not  sterilised,  and,  after 
sealing,  the  germs  within  the  tin  continued  to  grow 
anaerobically  and  elaborated  a  chemical  poison. 

On  the  other  hand,  several  cases  have  been  re- 
corded in  which  canned  meats  were  not  poisonous 
when  first  opened,  but  soon  became  so  on  exposure 
of  their  contents  Co  the  air.  In  such  cases,  the  meat 
in  all  probability  becomes  first  infected  after  the 
opening  of  the  can. 

With  regard  to  the  nature  of  the  chemical  poisons 
formed  in  articles  of  food  as  a  result  of  infection 
with  pathogenic  bacteria,  three  classes  may  be  de- 
scribed : — 

1.  The  ptomaines,  or  putrefactive  animal  alka- 
loids.   See  Ptomaines. 

2.  The  toxalbumoses  or  poisonous  proteids,  pro- 
duced by  bacterial  agency.    See  Albumoses. 

3.  The  toxins  or  poisons  of  uncertain  composition, 
also  doubtless  produced  by  bacterial  agency. 

Preventive  and  Curative  Measures.— 
Good  cooking,  namely,  exposure  to  a  sufficiently 
high  temperature  for  a  sufficiently  long  time,  is 
undoubtedly  the  best  treatment — short  of  absolute 
destruction— of  unsound  and  diseased  meat.  Smok- 
ing meat  is  less  effective  than  cooking  ;  salting,  as 
a  rule,  is  more  effective  than  smoking,  but  there  is 
evidence  to  show  that  smoking  may  merely  hold  the 
life  of  micro-organisms  in  suspense  ;  for  instance  in 
the  conversion  of  American  salted  pork  into  American 
hams,  a  specific  germ  (a  bacillus)  has  been  known 
to  retain  its  harmful  properties.  The  best  precau- 
tion of  all  is  cleanliness.  Factories  where  articles 
of  meat  are  prepared  and  tinned  should  be  well 
ventilated,  well  lighted  and  clean  ;  and  the  incursions 
of  ground-air,  sewer-air,  or  putrid  emanations  of 
any  kind  should  be  rigidly  prevented.  Kitchens 
and  pantries  should  also  be  similarly  cared  for. 

With  regard  to  the  curative  measures  for  the 
results  of  eating  poisonous  food,  these  must  be  guided 
by  general  principles.  The  gastro-intestinal  and 
nervous  symptoms  are  to  be  treated,  and  the  powers 
of  the  patient  sustained  until  the  poisonous  matter 
is  removed  by  excretion. 

In  many  cases  of  meat-  and  fish-poisoning  the 
following  prescription  for  adults  is  a  useful  one, 
administered  every  three  or  four  hours  until  the 
effects  of  the  poison  have  passed  away  :  Solution  of 
the  perchloride  of  mercury  in,  xx  ;  iodide  of  potas- 
sium gr.  V  ;  chloral  hydrate  gr.  v  ;  carbolic  acid 
gr.  j  ;  aromatic  spirit  of  ammonia  ri  xx  ;  .chloroform 
water  ad  J  j  ;  one  dose. 

In  addition  to  the  different  forms  of  meat  already 
described  as  producing  poisonous  symptoms,  the 
following  articles  of  food  have  also  been  known  to 
produce  toxic  effects  occasionally. 

(a)  Tinned  articles  of  food. — Salmon,  sardines, 
anchovies,  ox-tongue,  pigs'  tongues,  meat,  cherries, 
apples,  and  peas. 

Tinned  cherries  and  apples  have  been  known  to 
produce  poisonous  effects  from  soluble  tin-salts 
contained  in  them,  produced  in  all  probability  by 
the  malic  acid  present  in  the  juice  exerting  a  gal- 
vanic action  upon  the  solder  of  the  tins,  carrying 
some  of  the  tin  into  solution  as  a  malate  of  tin  (see 


four  cases  of  tinned-cherry  poisoning  investigated  by 
the  writer:  Brit.  Med.  Jo  urn.,  April  12,  1890). 
Tinned  and  bottled  peas  sometimes  contain  copper- 
salts  which  have  been  added  for  the  purpose  of 
colouring  them. 

(/')  Fish. — Cases  of  poisoning  by  fish,  Crustacea, 
and  the  various  shell-fish  of  our  islands  are  not  in- 
frequently met  with.  Generally  it  is  the  ingestion 
of  crabs,  lobsters,  and  mussels  which  produces  such 
results.  Symptoms  of  gastro-intestinal  disturbance 
and  nettle-rash  are  usual,  but  occasionally  fatal  re- 
sults ensue  from  the  ingestion  of  mussels.  In  the  case 
of  poisonous  mussels,  Brieger  has  shown  the  toxic 
effects  to  be  due  to  a  ptomaine  which  he  has  named 
mytilotoxine,  and  which  is  doubtless  produced  within 
the  mussels  by  bacterial  agency,  the  bacteria  most 
probably  gaining  access  to  the  mussels  through  the 
medium  of  sewage-polluted  water — since  it  has  been 
found  that  mussels  gathered  on  shores  polluted  by 
sewage  are  not  infrequently  poisonous  in  their  effects, 
and  contain  the  toxic  ptomaine  ;  whereas,  if  laid  for 
a  few  months  in  the  open  sea,  they  soon  cease  to 
contain  it  and  lose  their  poisonous  properties. 

(e)  Milk. — This  important  article  of  diet  may 
produce  symptoms  of  poisoning  or  disease  in  many 
ways  :  ( l )  If  acid  from  lactic  acid  fermentation  (due 
to  the  presence  of  the  Bacillus  acidi  lactici),  it  is 
frequently  productive  of  flatulence,  sickness,  and 
diarrhoea  in  children.  (2)  Milk  may  contain  the 
germs  of  typhoid  fever,  scarlet  fever,  diphtheria, 
and  cholera.  The  germs  of  typhoid  fever  may  gain 
access  to  the  milk,  either  in  water  polluted  by  typhoid 
stools  having  been  added  to  the  milk  or  used  to 
cleanse  the  milk  cans,  or  by  exposure  of  the  milk  to 
sewer-air.  The  germs  of  scarlet  fever  may  be  con- 
veyed into  the  milk  from  the  hands  of  a  milker 
suffering  from  scarlet  fever,  or  from  cows  suffering 
from  a  disease  identical  with,  or  closely  resembling, 
human  scarlet  fever.  Diphtheria  is  possibly  con- 
veyed from  the  cows  themselves,  and  cholera  through 
the  medium  of  contaminated  water.  (3)  Tubercle- 
bacilli  may  gain  access  to  the  milk  from  the  tuberculous 
udders  of  cows,  and  if  the  milk  is  unboiled  it  is  in 
this  way  easy  to  account  for  the  high  mortality  of 
young  children  from  tubercular  ulceration  of  the 
intestines  and  tabes  mesenterica.  (4)  Milk  may  be 
contaminated  from  the  animal  suffering  from  foot-and- 
mouth  disease  (so-called  vesicular  eczema  of  the 
mouth  and  interdigital  spaces  of  the  feet)  ;  if  there 
are  vesicles  on  the  teats  of  cows  suffering  from  this 
disease  the  virus  may  get  into  the  milk,  and  a  person 
consuming  that  milk  may  be  attacked  with  fever, 
vesicular  eruption  on  the  throat  and  lips,  and  swell- 
ing of  the  lymphatic  glands  of  the  neck. 

(d)  Cheese.  — In  cheese  that  has  undergone  a  pecu- 
liar fermentation  a  poison  has  been  discovered  by 
Vaughan,  which  is  a  ptomaine  named  tyrotoxicon 
(diazo-benzene  butyrate).  This  ptomaine  is  intensely 
poisonous,  producing  nausea,  dryness  of  the  mouth 
and  fauces,  a  sense  of  constriction  in  the  throat, 
vomiting,  diarrhrea,  and  great  nervous  prostration. 
The  symptoms  usually  pass  off  after  the  lapse  of  a 
few  hours,  but  may  end  in  death  from  collapse. 
Cheese  containing  this  poison  is  not  necessarily 
altered  in  appearance  or  taste.  Butter  and  cream, 
as  well  as  cheese,  have  given  rise  to  ptomaine- 
poisoning. 

(e)  Vegetables. — Vegetables  may  become  poisonous 
either  from  the  development  of  poisonous  matter 
produced  by  putrefactive  changes,  or  from  the  addi- 
tion of  poisons,  as  in  the  colouring  of  peas  with 
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copper,  or  from  the  growth  within  them  of  fungi. 
For  instance,  actinomycosis,  a  disease  which  occa- 
sionally occurs  in  cattle  and  man,  is  now  regarded 
as  due  to  eating  raw  barley  or  other  cereals  upon 
which  the  ray-fungus  has  grown.  See  Actinomy- 
cosis ;  Ergotism  ;  and  Mushrooms,  Poisoning 

(/)  IVater. — Drinkmg- water  may  produce  poi- 
sonous effects,  either  from  the  presence  of  specific 
micro-organisms  (generally  from  pollution  of  the 
water  with  sewage),  or  from  contamination  of  the 
water  with  metallic  poisons,  such  as  lead  and  copper. 

(g)  Beer. — Beer  may  be  rendered  poisonous  by 
the  presence  of  arsenic,  as  in  the  widespread 
epidemic  of  arsenical  poisoning  that  occurred  in 
Manchester,  Liverpool,  and  other  Midland  towns 
in  1900.  The  arsenic  in  the  beer  was  derived  from 
impure  sulphuric  acid,  which  had  been  used,  by  one 
particular  firm,  in  the  manufacture  of  the  brewing- 
sugar.  Akihur  p.  Luff. 

FORAMEN    OVALE,    Patency     of.  -  See 

Heart,  Malformations  of. 

FORCIBLE  FEEDING.— Forcible  feeding  is 
frecjuently  resorted  to  when  a  patient  from  some 
cause  or  other  does  not  take  food,  and  is  commonly 
used  in  the  treatment  of  insanity. 

Melancholia  is  the  most  common  type  of  mental 
disorder  in  which  food  is  refused.  The  maniac 
may  have  also  to  be  fed  in  this  way.  In  cases  of 
delirium  it  is  most  important  not  to  put  off  forcible 
feeding  too  long,  as  fatal  exhaustion  may  rapidly 
supervene.  Sordes  about  the  lips  and  mouth,  and  a 
dry  furred  tongue  with  mental  disorder  in  no  way 
contra-indicate  liberal  diet,  and  are  often  the  warn- 
ing note  that  forcible  feeding  must  be  resorted  to  if 
a  patient  is  refusing  food. 

Methods. — The  various  means  of  artificial  feed- 
ing at  our  disposal  are  :  (l)  Feeding-cup  ;  (2)  nurse 
feeding  patient  by  means  of  a  spoon,  as  with  a 
child  ;  (3)  nasal  tube  with  funnel  attached  ;  (4) 
large  oesophageal  tube  with  funnel  attached  ;  (5) 
rectal  feeding.  We  need  not  refer  to  the  first  two 
forms,  and  rectal  feeding  is  of  little  value  in  the 
treatment  of  the  insane. 

Feeding  by  nasal  tube  is  done  by  passing  a  long 
soft  red  rubber  tube  (size  No.  11-12),  well  lubricated 
with  oil,  through  the  nose  into  the  oesophagus.  It 
will  usually  be  found  that  one  side  of  the  nose  allows 
a  passage  more  readily  than  the  other  owing  to 
deflection  of  the  nasal  septum.  The  advantages  of 
nasal  feeding  are  that  fewer  nurses  ai'e  required  to 
hold  the  patient,  and  that  no  gag  is  wanted,  there- 
fore the  risk  of  injury  to  teeth  is  avoided.  Regurgita- 
tion or  vomiting  is  more  difficult  to  effect,  and  less 
liable  to  occur  spontaneously  than  when  the  tube  is 
introduced  through  the  mouth.  The  disadvantages 
are  more  numerous,  but  none  are  of  a  serious  cha- 
racter. Nasal  feeding  takes  a  longer  time  than  oeso- 
phageal feeding.  The  tube  being  smaller  is  easily 
blocked  up  liy  mucus  or  thick  food.  If  a  patient 
is  shouting  during  the  passing  of  the  tube  it  readily 
goes  into  the  mouth  or  larynx:  in  the  latter  case  the 
accident  is  quickly  recognised  by  the  stridor  which 
it  causes.  Nasal  feeding,  if  long  continued,  may  lead 
to  ulceration  of  the  mucous  membrane  of  the  nose. 

Feeding  by  the  esophageal  tube. — With  this 
method  a  gag  is  required,  unless  a  patient  has  lost 
all  his  teeth.  The  serrated  surface  of  the  gag  must 
be  protected  by  means  of  rubber  tubing.    If  there 


is  any  difficulty  in  inserting  the  gag,  the  handle  of  a 
spoon  may  be  used  to  separate  the  teeth.  In  using 
a  gag  great  care  must  be  exercised  not  to  force  the 
mouth  open  too  rapidly  against  the  powerful  muscles 
of  the  jaw,  otherwise  the  jaw  may  be  dislocated  or 
even  fractured.  The  tube  (No.  24-28)  is  then 
ilipped  into  the  food  to  lubricate  it,  and  passed  to 
the  back  of  the  pharynx  ;  when  the  patient  swallows, 
the  tube  is  carried  down  into  the  oesophagus,  and  is 
then  easily  pushed  into  the  stomach.  The  advantages 
of  this  metho)d  of  feeding  are,  the  rapidity  with 
which  the  meal  is  given,  and  the  readiness  with 
which  drugs  like  sulphonal  can  be  administered. 
The  disadvantages  are  that  more  assistance  is 
reqidred  than  with  nasal  feeding  ;  that  a  gag  must 
be  used  ;  that  a  patient  with  a  small  pharynx  may 
become  very  cyanosed  during  the  feeding,  and  that 
regurgitation  can  lie  easily  effected  by  the  patient. 
If  a  patient  vomits  fluids  into  the  mouth,  by  the 
side  of  the  tulje,  the  tube  and  gag  must  be  at  once 
withdrawn  to  allow  of  the  mouth  Vjeing  emptied, 
otherwise  the  food  may  be  drawn  into  the  air- 
passages  and  asphyxia  result.  When  the  requisite 
food  has  been  given,  the  tube  should  be  withdrawn 
during  inspiration,  as  it  is  then  less  likely  to  produce 
vomiting.  In  the  majority  of  cases  nasal  feeding 
should  be  recommended  as  the  easiest  and  safest 
method. 

Procedure. — The  recumbent  position  upon  a 
mattress  is  the  one  commonly  used,  provided  there 
are  sufficient  attendants  to  overcome  easily  any 
resistance,  as  violent  struggling  is  a  fruitful  source 
of  bruises,  and  even  of  broken  bones.  The  head 
must  be  held  firmly,  care  being  exercised  not  to 
injure  the  ears.  If  an  oesophageal  tube  is  being 
used  the  nurse  holding  the  head  can  also  hold  the 
gag  in  position.  On  no  account  must  any  attendant 
be  allowed  to  kneel  upon  any  part  of  the  patient. 
The  legs  can  be  fixed  by  a  long  towel  placed  above 
the  knees,  the  ends  of  the  towel  can  be  knelt  on,  or 
otherwise  held  firmly.  Some  authorities  prefer  to 
seat  the  patient  in  an  arm-chair  and  fix  his  limbs  to 
the  arms  and  legs  of  the  chair. 

The  food  must  be  of  a  more  or  less  fluid  form  and 
should  consist  of  milk  (3  pints  daily),  eggs  (4  to  6 
daily),  soups,  vegetable  extracts,  stimulants  and 
salt.  Peptonised  foods  are  often  useful.  Each 
meal  should  be  usually  rather  more  than  a  pint  in 
quantity.  Patients  should  be  fed  three  or  four 
times  a  day,  and  if  in  a  very  weak  state  as  often  as 
every  four  hours.  Maurice  Craig. 

FOREIGN  BODIES.— Concretions. 

FORMICATION  (formica,  an  ant).— An  ab- 
normal subjective  sensation  referred  to  the  skin, 
which  is  described  as  of  a  '  creeping  '  character,  and 
as  resembling  the  crawling  of  ants  upon  the  surface. 
See  Sensation,  Disorders  of. 

FOURTH  NERVE,  DIseasesof.— Morbid  states 
of  the  fourth  nerve  are  shown  by  spasm  or  paralysis 
of  the  superior  oblique  muscle,  which  it  supplies. 

Spasm. — Little  is  known  of  over-action  of  this 
muscle,  except  that  through  it  is  produced  rotatory 
nystagmus  when  the  quick  movement  of  the  upper 
end  of  the  vertical  axis  is  inwards.  Rut  it  is  then 
only  the  channel  through  which  central  disturbance 
is  manifested. 

Paralysis. — Paralysis  is  not  uncommon.  Its  usual 
causes  are  inflammation  of  the  nerve-sheath  from 
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cold  ;  hEemorrhage  into  the  nerve  ;  syphilitic  affec- 
tions of  the  nerve  or  of  its  sheath ;  cerebral 
tumours,  &c.,  pressing  on  or  injuring  the  nerve  at  its 
origin  from  the  valve  of  Vieussens,  or  in  its  course  ; 
aneurysm  ;  exostoses  or  growths  in  the  orbit  ;  and 
degeneration  of  the  nucleus,  in  common  with  the 
nuclei  of  the  other  nerves  of  the  ocular  muscles,  from 
which  it  is  occasionally  paralysed  in  tabes  dorsalis,  in 
'progressive  external  ophthalmoplegia,'  in  the  rare 
acute  inflammation  of  the  nuclei,  and  in  sudden 
lesions  in  this  part  of  the  mid-brain.  It  has  also 
been  known  to  be  involved  in  the  rare  affection  of 
the  muscles  of  the  eyeball  in  diphtheritic  paralysis. 

Symptoms. — Even  in  complete  paralysis  of  the 
superior  oblique  muscle  there  is  little  obvious  devia- 
tion of  the  affected  eye.  Movement  downwards  is, 
however,  defective,  and  therefore  diplopia  exists 
when  the  eye  is  moved  below  a  line  which  runs 
obliquely  downwards  from  the  healthy  to  the 
paralysed  side,  through  the  point  of  mid-fixation. 
The  uncertainty  which  results  from  '  defective  pro- 
jection '  of  the  image  formed  by  the  affected  eye 
occurs  chiefly  in  looking  down,  and  in  the  correspond- 
ing downward  position  of  the  head.  It  is  common 
for  the  first  discovery  of  the  defect  to  be  that  the 
patient  becomes  giddy  when  he  goes  downstairs,  and 
sees  two  flights  of  stairs  before  him  instead  of  one. 
The  chief  visible  defect  in  inovement  of  the  affected 
eye  (examined  alone)  is  downwards  and  inwards, 
because  it  is  when  the  eyeball  is  moved  in  this 
direction  that  the  superior  oblique  has  most  influence 
on  the  vertical  position  of  the  eyeball.  In  the 
direct  downward  movement  there  is  slight  convergent 
strabismus,  because  the  inferior  rectus  lacks  the 
counteraction  to  its  inward  traction,  so  that  its 
tendency  to  rotate  the  globe  (lower  end  of  vertical 
axis  inwards)  is  also  unopposed  and  perceptible. 
The  diplopia  which  exists  when  both  eyes  look  down 
is  homonymous — that  is,  the  image  formed  by  the 
affected  eye  is  on  the  same  side  as  that  eye.  The 
left  eye  (if  affected)  being  higher  than  the  right,  its 
image  (the  left)  appears  lower  than  the  right  image. 
The  action  of  the  superior  oblique  being  to  move 
the  upper  end  of  the  vertical  axis  of  the  eye  inwards, 
there  is,  in  its  paralysis,  an  abnormal  divergence  of 
the  upper  ends  of  the  vertical  axes,  and  the  double 
images  (being  always  inverted)  will  converge  ;  their 
upper  ends  being  nearer  together  than  the  lower. 
This  is  due  to  the  obliquity  of  the  false  image  (e.g. 
the  left),  and  this  obliquity  is  greatest  when  the  eye- 
ball is  moved  to  the  left  and  downwards,  because  in 
this  position  the  rotatory  power  of  the  superior 
oblique  is  greater,  and  the  obliquity  is  least  in  looking 
inwards  and  downwards.  Thus  the  convergence  of 
the  images  is  greatest  when  the  difference  in  height 
is  least,  and  -c'ice  versa.  When  the  paralysis  of  the 
superior  oblique  has  existed  for  some  time,  a  secon- 
dary contraction  of  the  inferior  oblique  may  cause 
crossed  diplopia  on  looking  upwards. 

Treatment. — The  treatment  of  paralysis  of  the 
fourth  nerve  is  in  the  main  that  of  its  cause.  When 
due,  as  it  very  commonly  is,  to  syphilis,  iodide  of 
potassium  in  full  doses,  with  or  without  mercury,  is 
necessary.  Small  doses  of  mercury,  with  quinine, 
salicin,  or  iodide  of  iron,  are  also  useful  for  rheumatic 
paralysis.  Blisters  to  the  temple  are  beneficial  in 
the  early  stages.  A  little  good,  but  not  much,  has 
been  said  to  be  produced  by  applying  the  constant 
current  from  the  eyelid  to  the  forehead,  a  few  cells 
only  being  used.  The  direct  stimulation  of  the 
muscle  is  impracticable.  W.  R.  Gowers. 


FRAGILITAS  OSSIUM.— A  diseased  condition 
of  the  bones,  in  which  they  are  extremely  fragile,  so 
that  they  are  liable  to  fracture  from  very  slight 
causes.    See  BoNE,  Diseases  of. 

FRAMBCESIA,   or   GRANULOMA  TROPI- 

CUM.—Synon.  :  (Africa  and  West  Indies)  Yaws 
Fr.  and  Ger.  Pian  ;  Span,  and  Portug.  Bt(bas. 

Definition. — A  specific  infectious  chronic 
disease  of  various  tropical  countries,  communicated 
by  contact  of  the  virus  with  a  breach  of  the  surface 
of  the  skin,  and  characterised  by  an  eruption  of 
squamous  patches  developing  through  a  papular 
stage  into  diagnostic  3'ellow  encrusted  granulation- 
tumours,  which  usually  terminate  in  resolution 
without  destruction  of  tissue. 

Geographical  Distribution. — The  disease  is 
endemic  in  tropical  Africa  and  America  and  in 
certain  of  the  Polynesian  islands,  and  it  is  asserted 
to  be  prevalent  in  Ceylon,  Malaya,  and  other  parts 
of  the  Eastern  tropics.  A  great  deal  of  confusion 
has  been  created  by  assuming  the  identity  of  the 
disease  with  syphilis,  tuberculosis  of  the  skin, 
'  oriental  sores,'  and  other  similar  ulcerative  maladies 
that  occur  in  the  tropics.  Frambcesia,  however,  is 
essentially  a  non-ulcerative  malady,  the  ulcerations 
sometimes  seen  iri  affected  persons  being  the  result 
of  concomitant  disease.  In  places  where  yaws  is 
endemic  it  occasionally  becomes  epidemic.  In 
several  of  the  West  Indian  islands  it  has  been 
necessary  to  establish  special  yaws-hospitals  and  to 
enact  repressive  laws  to  stay  the  ravages  of  the 
disease. 

/Etiology. — In  most  instances  yaws  is  spread  by 
the  direct  contact  of  the  healthy  with  the  diseased  ; 
but  the  contagion  may  be  carried  by  flies  and  other 
insects,  and  it  moreover  clings  to  huts  in  which 
affected  persons  have  lived  in  poverty  and  squalor. 
The  disease  is  inoculable,  and  certain  of  the  African 
and  Polynesian  races  inoculate  their  children  so  as 
to  secure  immunity  in  adult  age.  The  contagium 
is  undoubtedly  a  microbe,  and  there  is  reason  to 
believe  that  it  is  a  micrococcus — having  definite 
characteristics  under  culture — which  is  invariably 
found  in  the  affected  tissues.  There  is  no  racial 
immunity,  the  fact  that  most  cases  are  seen  among 
the  dark-skinned  races  being  due  to  their  economic 
and  hygienic  conditions.  Diet  has  no  influence  in 
the  origination  or  spread  of  the  disease — which 
cannot  be  transmitted  by  the  parent  to  the  offspring. 
No  age  exempts  from  the  operation  of  the  contagion, 
but  the  great  majority  of  cases  occur  in  children 
between  five  and  fifteen  years,  the  disease  being 
hardly  ever  seen  in  early  infancy.  From  an  analysis 
of  over  3,000  cases  of  yaws  admitted  into  the  special 
West  Indian  hospitals  it  was  found  that  males  and 
females  were  attacked  in  the  proportion  of  three  to 
two. 

Pathology. — The  raised  squamre  and  the  papulse 
are  simply  earlier  and  undeveloped  forms  of  the 
granuloma,  their  bulk  being  composed  chiefly  of 
granulation-cells  usually  surrounding  colonies  of 
micrococci.  On  examining  a  section  of  a  small 
granuloma  under  a  low  magnifying  power  it  is  seen 
that  the  papillae  increase  in  size  from  the  circum- 
ference to  the  centre,  and  that  they  and  all  the 
deeper  layers  of  the  skin  are  infiltrated  with  masses 
of  granulation-cells.  At  the  summit  of  the  tumour, 
the  epidermis  is  absent,  its  place  being  taken  by  a 
thick  crust  of  inspissated  yellow  secretion  which  dips 
down  between  the  greatly  enlarged  papillze.  No 
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suppuration  is  found  except  in  those  cases  in  which 
the  tumours  have  been  subjected  to  much  irritation. 
When  the  disease  pursues  its  normal  course  to  a  cure 
the  granulation-cells  and  the  microbes  gradually  dis- 
appear, the  papillx  decrease  in  size,  and  the  skin — 
which  for  a  time  is  maculated --resumes  its  natural 
appearance,  no  cicatrix  lieing  left  to  indicate  the  site 
of  the  tumour.  During  the  height  of  the  disease 
micrococci  may  be  found  in  the  absorbent  glands 
and  in  the  fibrous  structures  of  the  body.  It  would 
appear  that  the  granulation-cells  which  form  the 
bulk  of  the  cutaneous  tumours  are  simply  barriers 
to  cut  off  the  microbes  and  to  prevent  the  diffusion 
of  their  toxins. 

Symptoms. — The  period  of  inculiation  is  usually 
from  ten  to  fifteen  days,  Init  it  may  be  prolonged  to 
six  weeks.    Frequently  the  onset  of  the  eruption  is 
marked  by  no  apparent  ill-health  ;  but  malaise, 
itching,  pains  of  a  rheumatic  character,  and  fever 
may  precede  the  eruption  and  last  for  a  week  or  more 
— the  pains  persisting   or   recurring  at  intervals 
throughout  the  attack.    The  skin  becomes  harsh 
and  dry,  and  round  whitish  raised  patches  of  fur- 
furaceous  desquamation  are  seen  about  the  body  and 
limbs.    These  patches  may  appear  as  a  general  erup- 
tion, or  they  may  be  small  and  few,  or  by  coalescence 
they  may  involve  very  large  areas.    Later  on  papulre 
will   form   in  some  of  the  squamas  ;  and  after  a 
time,  depressed  yellowish  spots  of  inspissated  secre- 
tion will  be  seen  at  the  summits  of  the  papules. 
The  papule  increases  in  size  in  all  directions  and 
then  forms  the  granuloma  or  so-called  '  tubercle' — 
which  appears  as  a  tumour  growing  out  of  the  skin 
and  covered  at  its  flat  or  rounded  summit  with  a 
cheesy-looking  crust  which  at  first  is  moist  and  bright 
■yellow,  but  later  on  becomes  dry  and  brownish  like 
the  soiled  rind  of  cheese.    The  tumours  vary  in  size 
from  an  eighth  of  an  inch  to  several  inches  in 
diameter,  and  they  are  usually  round  or  ovoid  in 
shape.    Rarely  the  crusts  are  absent,  and  then  a 
pinkish  tuberculated  mass  is  seen.    The  granulomata 
spring  from  the  true  skin,  but  they  may  extend  to 
mucous   membrane,   when  they  form   about  the 
nostrils,   mouth,  or  anus.    The  last  two  orifices, 
by  auto-inoculation,  may  become  encircled  with 
coalesced  tumours  which  are  devoid  of  crusts  in 
consequence  of  the  constant  moisture  and  friction  to 
which  they  are  subjected.    The  granulomata  in  mild 
cases  may  be  solitary,  or  they  may  appear  in  suc- 
cessive crops  all  over  the  surface  of  the  skin.  The 
eruption  is  often  symmetrical  and  is  oftenest  seen  on 
the  exposed  portions  of  the  body.    An  examination 
of  100  successive  hospital  patients  showed  that  it 
appeared  on  the  face  and  head  in  49  cases,  on  the 
trunk  in  20  cases,  on  the  genitals  in  16  cases,  on 
the  perinajum  in  20  cases,  on  the  upper  extremities 
in  29  cases,  and  on  the  lower  extremities  in  70 
cases.     Although   the   squama   and    papula  are 
earlier  stages  of  the  fully  firmed  eruption,  many 
of  them  may  persist   throughout  the  attack,  or 
appear  and  remain  in  their  aborted  forms  at  any 
time  during  its  progress.    Ordinarily  in  from  a  few 
weeks  to  two  or  three  months  the  tumours  shrink  in 
size  and  the  crusts  become  drier  and  thinner,  until 
finally  they  fall  off  and  disclose  a  whitish  macula 
which  rapidly  becomes  dark  brown  or  black  and 
persists  for  a  considerable  time.    No  cicatrix  or 
puckering  of  the  skin  is  left,  and  when  the  macule 
fades  away  there  is  nothing  whatever  to  indicate  the 
former  site  of  the  tumour.    The  duration  of  the 
disease  is  variable  ;  the  tumours  may  disappear  under 


appropriate  treatment  in  from  two  to  four  months, 
but  they  may  last  for  many  months  or  even  longer. 
Successive  crops  of  the  eruption  may  be  evolved 
during  the  course  of  the  disease,  its  relapsing 
nature  being  at  times  most  marked.  The  lymphatic 
glands  are  frequently  enlarged  and  tender,  and  the 
femoral  glands  may  become  enormously  increased 
in  size.  Relapses  occur  in  about  5  per  cent,  of  the 
cases,  and  they  usually  take  place  within  a  period  of 
six  months  after  apparent  cure.  One  attack  usually 
produces  immunity  from  a  subsequent  one  ;  but,  in 
a  small  proportion  of  cases,  the  immunity  is  lost 
and  the  manifestations  of  the  second  attack  differ  in 
no  way  from  the  first,  no  matter  what  time  may 
have  passed  between  them.  In  cachectic  persons 
and  in  those  suffering  from  malarial  disease,  ankylo- 
stomiasis, leprosy,  syphilis,  and  tuberculosis,  the 
granulomata  often  break  down  into  intractable  ulcere 
which  at  first  may  be  covered  with  yaws-crusts. 
When  the  disease  is  concomitant  with  tuberculosis 
or  tertiary  syphilis,  the  ulceration  at  times  spreads 
and  attacks  the  deeper  structures,  so  that  all  the 
tissues  down  to  bone  may  be  successively  destroyed. 
Such  cases  are  often  seen  in  the  West  Indies  ;  and, 
until  recently,  the  ulceration  was  invariably  ascribed 
to  yaws.  Should,  however,  ulceration  supervene 
on  yaws,  it  is  due  to  intercurrent  disease  ;  and, 
therefore,  its  cause  must  lie  sought  for  and  dealt 
with. 

Treatment. — Vaws  tends  to  spontaneous  cure 
when  the  patients  are  placed  under  proper  hygienic 
conditions,  and  many  persons  recover  who  bathe 
frequently  in  the  sea  and  even  drink  sea-water. 
Indeed  any  interference  with  the  course  of  the 
disease  is  likely  to  do  more  harm  than  good,  and 
the  chief  aim  of  the  medical  man  should  be  10 
strengthen  the  constitution.  In  the  early  stages 
remedies  are  recommended  that  will  maintain  a 
vigorous  circulation  in  the  skin,  so  as  to  favour  the 
efflorescence  of  the  eruption.  When  the  full  erup- 
tion has  lasted  several  weeks,  medicines  may  be 
given  to  cause  the  absorption  of  the  cutaneous 
tumours  ;  and  iodide  of  potassium,  arsenic,  or 
perchloride  of  mercury  may  be  administered  with 
benefit.  .Should  mercury  be  given,  however,  the 
utmost  care  must  be  taken  not  to  produce  salivation 
— which  would  probably  result  in  disastrous  con- 
sequences. Should  there  be  any  intercurrent  disease, 
its  cure  should  be  essayed  before  the  yaws  is  treated, 
otherwise  the  case  may  become  an  incurable  one. 
As  yaws  is  highly  contagious,  every  effort  should  be 
made  to  isolate  affected  persons  ;  and  houses,  clothes, 
bedding  cS:c.  used  by  the  sick  should  be  destroyed 
or  thoroughly  disinfected  afterwards.  It  has  beai 
found  that  the  infection  often  clings  to  the  wretched 
huts  of  the  native  races  most  subject  to  attacks  o( 
the  disease,  and  at  times  it  may  be  necessary  to 
demolish"  these  hovels  in  order  to  safeguard  the 
public  health. 

H.  A.  Alforh  Jsicholls. 

FRANCE,  South  of.— The  eastern  pari  (Medi- 
terranean coast)  is  dry  and  bracing,  with  a  very 
clear  atmosphere.  The  chief  resorts  in  it  are 
Cannes,  Mentone,  HvfeRES,  and  Nice.  The 
western  part  is  moist  and  mild  but  variable,  the 
principal  places  in  it  being  Arcachon,  Biarkit/,, 
and  Pau.    Stv  Cf.imate,  Treatment  of  Disease  by. 

FRANZENSBAD,  in  Austria.  Alkaline  ^ul- 
phated  waters.    See  Minerat_  Waters. 
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FRECKLES. — Synon.  :  Lentigines  ;  lenticiihe  ; 
Fr.  Ephelides  ;  Ger.  Sommersprossen,  Sommer- 
flecken. — A  freckle  is  an  acquired  increased 
pigmentary  discolouration  of  a  susceptible  skin, 
involving  a  definite  circumscribed  roundish  or 
irregular  area  of  the  rete  Malpighii,  in  which 
melanin  is  deposited.  It  has  received  its  Latin 
name  from  a  resemblance  in  colour,  figure,  and 
size  to  a  lentil.  It  varies  in  tint  from  yellow  to 
olive  ;  and  is  met  with  on  the  exposed  parts  of  the 
skin,  particularly  the  root  of  the  nose,  cheeks,  neck, 
and  dorsum  of  hands,  and  occasionally  on  the 
covered  parts  of  the  body  ('cold  freckles  '),  as  the 
chest,  back,  and  inner  aspects  of  thighs.  It  is  usually 
found  in  children  and  women  in  whom  the  skin  is 
sensitive  and  delicate,  and  has  obtained  its  German 
synonyms  from  its  greater  frequency  in  the  summer 
season,  when  the  affected  areas  are  exposed  to  the 
chemical  influence  of  the  solar  actinic  rays. 

Freckles  are  usually  seen  after  the  first  decade 
(not  in  infants  and  seldom  under  the  age  of  eight). 
They  have  been  seen  in  mulattoes.  Both  sexes  are 
equally  liable,  and  freckles  are  specially  common 
in  those  of  fair  complexion  and  with  red  hair. 
The  lesions  may  be  few  or  numerous,  they  some- 
times coalesce,  often  persist  through  life,  and  are 
unaccompanied  by  subjective  sensations. 

The  treatment  of  freckles  is  that  of  other  cutaneous 
pigmentary  affections.  A  favourite  lotion  is  one  of 
one  grain  of  perchloride  of  mercury  added  to  one 
ounce  of  Almond-mixture.  Citric  acid  is  sometimes 
useful.  Meddlesome  interference  is  the  worst  form 
of  treatment.  5«£Skin,  Pigmentary  Diseases  of  ; 
Xeroderma  Pigmentosum  ;  and  Chloasma. 

John  Harold. 

FREMISSEMENT  CATAIRE  (fn'missement, 
purring  ;  catairc,  connected  with  a  cat). — A  physical 
sign  felt  on  applying  the  hand  over  the  region  of 
the  heart  or  great  vessels  in  certain  morbid  condi- 
tions, and  compared  to  the  sensation  conveyed  to 
the  hand  by  the  purring  of  a  cat.  This  sign  is  more 
commonly  known  as  'thrill'  or  'purring  tremor.' 
See  Physical  Examination. 

FREMITUS  {fremitus,  a  low  noise). — A  group 
of  physical  signs  elicited  by  placing  the  hand  over 
the  respiratory  organs  while  the  patient  speaks  [vocal 
fremitus),  or  coughs  [tussive fremitus)  ;  or  in  certain 
morbid  conditions  when  the  patient  simply  breathes 
[rhoncha!  2l\iA  friction-fremitus).  A  fremitus  may 
sometimes  also  be  felt  over  the  cardiac  region  in 
connection  with  the  movements  of  the  heart,  when 
the  surfaces  of  the  pericardium  are  much  roughened. 
Another  form  of  fremitus  is  a  peculiar  sensation  called 
hydatid freiniius,  which  may  be  elicited  by  a  special 
mode  of  percussion  over  hydatid  tumours  in  some 
cases.    See  Physical  Examination. 

FRICTION.— Synon.  :  Rubbing  ;  Fr.  Friction  ; 
Ger.  Reihii7ig. 

Definition.  —  By  friction  we  mean  surface- 
rubbing,  as  distinguished  from  shatnpooing,  medical 
rubbing,  or  massage,  a  process  of  manipulation  by 
which  deep  pressure  is  made  upon  the  muscles. 

Friction  is  employed  over  the  surface  of  a  limb,  or 
over  the  trunk,  for  a  variety  of  purposes.  It  is  espe- 
cially useful  when  the  circulation  is  enfeebled,  either 
by  the  external  application  of  cold,  amounting,  when 
in  a  severe  degree,  to  frostbite,  or  in  cases  of  paralysis. 
The  effect  is  still  further  increased  by  the  use  of 


various  stimulating  liniments,  especially  when  it  is 
desirable  to  excite  counter-irritation  over  a  large 
cutaneous  surface,  for  the  relief  of  congestion  or  in- 
flammation of  internal  organs. 

Friction  is  also  employed  in  medicine  to  facilitate 
the  absorption,  and  introduction  into  the  system  of 
various  remedial  agents  applied  externally.  See 
Endermic  Medication  ;  and  Inunction. 

FRICTION-FREMITUS.— The  form  of  fremitus 
produced  by  the  rubbing  together  of  surfaces 
roughened  by  various  morbid  conditions,  as  of  the 
pleura  in  breathing,  or  of  the  pericardium  from  the 
movements  of  the  heart.  See  Fremitus  ;  and 
Physical  Examination. 

FRICTION -SO UNO. —A  physical  sign,  heard 
on  auscultation,  and  due  to  the  rubbing  against  each 
other  of  serous  surfaces  that  have  lost  their  natural 
smoothness  and  moistness  from  any  cause.  See 
Physical  Examination. 

FRIEDREICH'S  ATAXIA.  —  Synon.  :  Heredi- 
tary Family  Ataxy  ;  Postero-lateral  Sclerosis  of  the 
Spinal  Cord  ;  Diffuse  Sclerosis  of  the  Spinal  Cord 
and  Bulb. 

This  is  a  disease  apt  to  show  itself  in  several 
members  of  the  same  family,  at  periods  varying 
between  early  childhood  and  the  twenty-fifth 
year.  It  is  about  equally  common  in  males  and  in 
females.  It  is  not  usually  an  hereditary  disease  in 
the  strict  sense  of  the  term  ;  it  is  rather  a  '  family 
disease,'  showing  itself  in  several  children  of  the 
same  parents,  although  neither  they  nor  their  parents 
may  have  had  the  disease.  It  is  true  that  in  rare 
cases  one  or  more  members  of  consecutive  genera- 
tions have  been  affected,  but  this  is  altogether  ex- 
ceptional, as  owing  to  the  early  development  of  the 
disease  marriage  has  rarely  been  possible  either  for 
male  or  female  so  affected. 

Nature  and  Pathology.— When  first  re- 
cognised, this  disease  was  regarded  as  a  form  of 
locomotor  ataxy  ;  but,  as  Charcot  and  Bourneville 
pointed  out,  some  of  the  cases  at  least  are  more 
closely  related  to  'disseminated  sclerosis.'  Fried- 
reich's disease  is,  in  fact,  a  malady,  as  it  were, 
intermediate  between  these  two  affections,  having 
important  alliances  with  each,  though,  for  the  most 
part,  the  clinical  alliance  is  closer  between  it  and 
disseminated  sclerosis  than  between  it  and  loco- 
motor ataxy. 

The  disease  is  dependent  upon  the  development  of 
areas  of  sclerosis  in  the  posterior  and  in  the  antero- 
lateral columns  of  the  cord,  as  well  as  in  some  parts 
of  the  grey  matter,  more  especially  in  the  '  posterior 
vesicular  tract '  of  Clarke  ;  together  with  an  ex- 
tension of  such  morbid  processes  to  the  bulb,  so  as 
to  implicate  the  cells  of  the  post-pyramidal  nuclei, 
of  the  hypoglossal  nuclei,  and  other  parts.  The  dis- 
ease has,  therefore,  likewise  been  named  '  Diffuse 
sclerosis  of  the  spinal  cord  and  bulb. '  The  posterior 
columns  are  most  extensively  involved  from  the 
lumbar  region  upwards,  the  crossed  pyramidal  tract 
and  the  direct  cerebellar  tract  are  also  often  very 
completely  degenerated,  while  portions  of  the  an- 
terior columns  and  other  portions  of  the  lateral 
columns  are  more  variously  affected  in  different  cases. 
The  posterior  nerve-roots  are  little  if  at  all  affected. 
The  sclerosis  is  said  to  begin  by  an  over-growth  of 
neuroglia  as  a  primary  event  rather  than  with 
primary  atrophy  of  the  nervous  fibres  themselves- 
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followed  by  overgrowth  of  the  neuroglia.  Whether 
this  be  so  or  not,  it  is  undoubtedly  true  that  in  some 
cases  an  altogether  excessive  amount  of  well- 
developed  connective  tissue  has  been  met  with  in 
the  affected  regions  of  the  cord  in  this  disease. 

Symptoms  AND  Course.  —  Generally  commencing 
without  any  special  exciting  cause,  and  mostly  during 
childhood  or  adolescence,  though  occasionally  later, 
up  to  the  twenty-fifth  year  (and  only  very  rarely 
later  than  this),  the  malady  shows  itself  first  by  the 
occurrence  of  a  gradually  progressive  weakness  in  one 
or  both  lower  extremities,  together  with  an  unsteady 
or  uncertain  rather  than  a  distinctly  ataxic  gait.  The 
legs  are  often  placed  wide  apart,  and  the  walk  is  not 
unlike  that  of  a  drunken  man  or  a  patient  with  some 
form  of  cerebellar  disease.  By  slow  degrees  the 
weakness  increases,  till  standing  becomes  very 
difficult  even  with  assistance,  and  at  last  impossible. 
The  weakness  and  uncertainty  soon  extend  to  the 
upper  extremities,  which  also  become  uncertain  and 
tremulous  during  the  execution  of  movements,  as  in 
touching  the  tip  of  the  nose  with  the  forefinger,  or 
in  picking  up  small  objects.  Occasionally  this  in- 
co-ordination  is  not  exaggerated  by  closure  of  the  eyes. 
The  uncertainty  of  movement  is  not  nearly  so  exag- 
gerated as  that  met  with  in  the  '  intentional  tremor  ' 
of  a  well-marked  case  of  disseminated  sclerosis. 

Later  on,  the  trunk  and  the  head  become  the  seat 
of  oscillations,  which  are  exaggerated  when  the 
patient  sits  up  or  executes  any  movement,  but,  on 
the  other  hand,  cease  when  he  is  completely  at  rest 
in  the  recumbent  position. 

The  knee-jerks  are  usually  soon  lost,  though  in 
rare  cases  they  have  been  rather  exaggerated  and 
associated  with  ankle-clonus.  The  plantar  reflex 
persists,  and  is  accompanied  by  well-marked  dorsi- 
flexion  of  the  toes.  In  a  case  now  under  the 
writer's  care,  of  three  years'  duration,  the  plantar 
reflex  is  very  notably  exaggerated,  the  slightest  touch 
on  the  sole  sufficing  to  produce  rapid  and  well- 
marked  dorsiflexion  of  the  foot  and  toes. 

As  the  disease  becomes  developed,  sooner  or  later 
in  difterent  cases,  two  very  important  changes  show 
themselves  with  considerable  constancy,  which  are 
of  great  value  from  the  point  of  view  of  diagnosis. 
The  earlier  of  these  to  appear  is  a  peculiar  de- 
formity of  the  foot  (pes  cavits),  which  seems  to  be- 
shortened  and  bent  antero-posteriorly,  the  instep 
being  much  hollowed,  while  the  toes  are  extended 
at  the  metatarso-phalangeal  articulations  (with  pro- 
minence of  the  extensor  tendons)  and  flexed  distally. 

The  other  change,  of  almost  equal  significance,  is 
the  development  of  a  well-marked  lateral  curvature 
of  the  spine. 

In  males  a  condition  of  impotence  supervenes  ; 
and  in  females  the  menstruation  becomes  exceedingly 
irregular.  These  signs  are  not  long  in  showing 
themselves  when  we  have  to  do  with  patients  past 
the  age  of  puberty. 

After  some  years  the  tongue  partakes  in  the 
tremljling,  and  speech  becomes  hesitating,  thick,  and 
at  last  scarcely  intelligible.  Ultimately  the  tongue 
may  become  completely  paralysed  and  motionless. 

Nystagmus  of  a  slow  horizontal  character  is  apt  to 
show  itself,  on  the  occasion  of  voluntary  movements 
of  the  eyeballs,  though  this  is  generally  not  of  so 
well  marked  a  type  as  that  met  with  in  disseminated 
sclerosis.  There  is  no  actual  paralysis  of  ocular 
muscles.  The  pupils  react  to  light  and  accommoda- 
tion, and  sight  is  usually  good. 

During  the  final  stages  of  the  disease  there  is  often 


more  or  less  complete  paralysis  of  all  the  limbs — 
usually  associated  with  a  generalised  muscular  wast- 
ing. At  this  period,  also,  the  limbs  are  occasionally 
aftected  with  cramps  or  transitory  contractures. 

Again,  it  is  only  during  the  later  or  final  stages 
of  the  disease  that  affections  of  sensibility  are  prone 
to  show  themselves— and  that,  principally,  in  the 
form  of  anaesthesia  of  the  lower  extremities,  some- 
times so  complete  as  to  involve  the  joints  and  muscles 
as  well  as  the  skin.  In  the  early  stages  there  is 
little  or  no  affection  of  sensibility  of  any  kind. 
Rarely,  pains  are  complained  of,  but  they  are  usually 
slight  and  not  of  the  lightning-like  or  lancinating 
type.  The  special  senses  and  the  intellect  usually 
remain  unaltered.  The  sphincters  are  not  affected  ; 
and  there  is  no  tendency  for  bed-sores  to  occur. 

Sudden  attacks  of  vertigo  are  apt  to  supervene 
(and  that  quite  irrespective  of  the  position  of  the 
patient  at  the  time)  ;  or  towards  the  close  of  the  dis- 
ease actual  apoplectiform  attacks  may  occur,  to  one 
of  which  the  patient  may  succumb.  Such  an  attack 
is  said  to  be  of  the  following  type  :  '  It  is  character- 
ised by  a  rapid  but  incomplete  loss  of  consciousness, 
by  resolution  of  all  the  limbs  and  a  generalised 
anaesthesia,  by  a  considerably  impeded  respiration 
which  is  of  a  jerking  and  noisy  type,  by  a  tumultuous 
action  of  the  heart  and  great  frequency  of  pulse  (130), 
together  with  a  notable  elevation  of  temperature ' 
(Brousse). 

The  development  of  the  disease  is  often  extremely 
slow,  but  always  fatally  progressive.  It  may  last 
from  five  to  thirty  years. 

Diagnosis. — As  already  indicated,  the  disease 
has  to  be  distinguished  from  disseminated  sclerosis, 
and  from  locomotor  ataxy.  Such  difficulties  of  dia- 
gnosis must,  however,  present  themselves  principally 
in  regard  to  the  first  case  of  Friedreich's  disease  that 
happens  to  show  itself  in  a  family.  If  the  medical 
attendant  knows  that  already  one  or  more'  of  the 
patient's  brothers  and  sisters  have  become  afl'ected  in 
a  similar  manner,  more  than  half  the  difficulty  of 
diagnosis  is  at  once  got  rid  of ;  since  several  cases 
of  ordinary  locomotor  ataxy  or  of  disseminated 
sclerosis  in  the  same  family  must  be  regarded  as 
events  of  extreme  rarity. 

It  should,  however,  be  borne  in  mind  that  in 
Friedreich's  disease  (as  well  as  in  locomotor  ataxy, 
and  disseminated  sclerosis)  much  variation  exists  in 
different  cases,  in  the  rapidity  and  in  the  order  of 
development  of  the  several  signs  and  symptoms.  A 
similar  variability  exists  in  regard  to  the  relative 
development  of  these  several  signs  in  different  cases 
— the  result  being  that  only  a  generic  similarity  is 
likely  to  exist  between  any  two  or  three  consecutive 
cases  of  this  disease  that  may  chance  to  present 
themselves  to  the  same  observer. 

Supposing,  however,  that  we  have  to  do  with  a 
solitary  case  of  disease,  then  the  question  of  age 
becomes  of  first  importance.  If  the  patient  should 
be  under  twenty  years  of  age,  the  chances  would  be 
decidedly  against  locomotor  ataxy,  and  in  favour  of 
the  case  being  one  either  of  Friedreich's  disease  or 
of  disseminated  sclerosis  ;  while  the  indications  would 
be  still  further  against  locomotor  ataxy,  if  there 
should  Ije  an  absence  of  the  peculiar  pains  character- 
ising this  latter  disease,  or  of  other  affections  of 
sensibility. 

The  points,  in  detail,  which  must  be  taken  into 
consideration  for  the  diagnosis  of  these  three  dis- 
eases from  one  another  will  now  be  given  in  parallel 
columns. 
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FRIEDREICH'S  ATAXIA 


Locomotor  Ataxy.  |       Disseminated  Sclerosis. 


Rarely  before  twentieth  year. 

Affections  of  sensibility  early  and 
constant.  Lancinating  pains.  Sight 
and  hearing  often  affected. 

Double  vision,  and  Argyll-Robert- 
son pupil  present. 

No  nystagmus. 


No  oscillations  of  head  and 
trunk. 

Knee-jerk  absent ;  no  ankle- 
clonus.    No  rigidities. 


No  speech-defects. 

Simple  inco-ordination  in  arms 
common. 


Gait  ataxic. 


Mental  disturbance  rare. 

No  deformity  of  feet  or  spinal 
curvature. 


Often  before  twentieth  year. 

Affections  of  sensibility  often 
absent.  No  pains.  Sight  and 
hearing  sometimes  affected. 

Double  vision  frequent,  and 
Argyll-Robertson  pupil  absent. 

Nystagmus  very  common  ;  often 
early  and  well  marked. 

Oscillations  of  head  and  trunk 
frequent. 

Knee-jerk  commonly  exagge- 
rated, and  clonus  present.  Rigidi- 
ties common. 

Difficulties  in  speech. 

Tremors  of  arms,  on  movement, 
gradually  becoming  choreic  in 
range. 

Gait  spastic. 

Mental  disturbance  frequent. 

No  deformity  of  feet  or  spinal 
curvature. 


Friedreich's  Disease. 

Commonly  before  twentieth  year. 

Affections  of  sensibility  generally 
absent.    No  pains. 


Double  vision,  and  Argyll-Robert- 
son pupil  absent. 

Nystagmus  frequent  ;  often  late 
and  slight. 

Oscillations  of  head  and  trunk 
very  common. 

Knee-jerk  usually  absent,  and  no 
clonus.    Rigidities  rare. 


Difficulties  in  speech. 

Tremors  of  arms  exaggerated  by 
movement. 


Gait  reeling  and  unsteady,  of 
cerebellar  type. 

No  mental  disturbance. 

Pes  cavus  and  lateral  curvature  of 
spine. 


Prognosis  and  Treatment. — The  disease  is 
not  amenable  to  any  special  line  of  treatment.  On 
the  other  hand,  it  is  one  which  is  comparatively 
little  dangerous  to  life,  even  though  the  sufferers 
may  be  helpless  and  bed-ridden  for  many  years. 
Patients  so  affected  may  live  for  prolonged  periods, 
if  due'  care  be  taken  to  maintain  their  general 
liealth.  H.  Charlton  Bastian. 

FRIEDRICHSHALL,  in  Germany.— Sul- 
phated  waters.    See  Mineral  Waters. 

FRONTAL  SINUSES.— 5£d;  Nose,  Diseases  of. 

FROSTBITE.  —Definition. — The  result,  vary- 
ing in  severity  from  temporary  local  anremia  up  to 
gangrene,  of  exposure  of  a  part  to  great  cold. 

Etiology. — The  parts  most  liable  to  frostbite 
are  the  toes,  feet,  fingers,  hands,  nose,  and  ears  — 
all  because  of  their  position,  which  involves  special 
exposure,  and  a  blood-supply  readily  affected  by  ex- 
ternal influences.  Most  cases  occur  among  men  in 
the  prime  of  life  :  firstly  because  their  occupations 
involve  special  exposure  ;  next  because  a  drunken 
sleep  is  often  the  cause  of  prolonged  exposure  ;  and 
lastly,  because  in  weakly  individuals  the  general 
effects  of  exposure  to  cold  are  more  often  directly 
fatal. 

General  Effects. — These  vary  with  the  in- 
tensity of  the  cold,  the  protection  of  the  part, 
the  general  .state  of  the  patient,  and  other 
conditions.  Tissues  may  be  frozen  to  insensi- 
tiveness  and  yet  recover  perfectty ;  but  if  kept 
frozen,  death  of  the  affected  part  supervenes — more 
rapidly  than  when  it  is  simply  deprived  of  its  blood- 
supply.  If  the  part  be  frozen  until  it  is  absolutely 
dead,  subsequent  thawing  will  not  be  followed  by 
the  re-entry  of  blood  ;  and  the  part  will  gradually 
undergo  the  changes  characteristic  of  dry  gangrene. 


If  actual  death  of  the  part  has  not  occurred,  the 
blood  re-enters,  and  an  inflammation — at  first 
aseptic  —  ensues.  Free  exudation  rapidly  takes 
place,  the  part  swells  and  shows  all  the  signs  of 
impaired  circulation,  vesicles  with  red  or  purple 
contents  rise,  and  finally,  if  the  part  be  seriously 
damaged,  circulation  completely  ceases  and  moist 
gangrene  is  established — either  limited  and  super- 
ficial, or  involving  a  considerable  part  of  a  limb. 
In  these  cases  the  inflammation  generally  becomes 
septic  from  the  growth  of  organisms  from  the  skin 
into  the  damaged  parts,  and  much  tissue  that  might 
otherwise  have  been  saved  is  destroyed.  General 
infection  may  ensue. 

Signs  and  Symi'TOMS. — Usually  the  first  sign 
is  redness  of  a  part  coupled  with  some  pain  ;  this  is 
followed,  more  or  less  quickly,  by  purplish  lividity 
with  diminished  sensibility.  Next,  congelation 
takes  place,  and  the  part  becomes  white,  hard,  and 
absolutely  insensitive.  Then  the  freezing  extends 
to  the  deeper  parts  until  the  part  is  literally  '  frozen 
to  death.'  Signs  of  returning  circulation,  however 
slow,  are  the  first  signs  of  recovery  ;  swelling,  and 
often  vesication,  follow.  Persistent  pallor  or  a 
red  or  purple  colour,  which  is  not  discharged  by  pres- 
sure, is  a  sign  of  ill-omen.  A  part  which  becomes 
cherry-red  is  said  by  von  Bergmann  to  be  doomed  : 
the  only  doubt  is  how  deep  the  moist  gangrene 
which  it  precedes  will  extend. 

In  parts  which  do  not  die  after  frostbite,  chronic 
ulceration  and  other  trophic  lesions  are  common  for 
a  long  time  after  the  injury.  Thawing  of  a  frozen 
part  is  acutely  painful. 

Treatment. — This  needs  exceptional  patience 
and  judgment :  safe  progress  is  always  slow.  For 
the  general  treatment  of  the  frostbitten  see  Cold, 
Effects  of. 

The  patient  must  be  kept  lying  in  a  cold  room  of 
which  the  temperature  is  very  slowly  raised.  The 
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affected  part  should  be  somewhat  elevated  and  gentl)' 
rubbed  with  snow  or  bathed  with  cold  water.  Next 
friction  with  vaselined  hands  may  be  used  ;  and, 
finally,  the  part  should  be  wrapped  in  cotton-wool, 
the  rubbing  being  practised  more  or  less  frequently 
over  an  area  much  greater  than  that  of  the  part 
apparently  affected.  Should  swelling  appear  as  the 
circulation  is  resumed,  elevation  must  be  increased 
until  the  vertical  position  is  reached.  Should 
vesicles  be  formed  and  the  onset  of  moist  gangrene 
be  threatened,  the  part  should  be  thoroughly 
cleansed,  as  if  for  an  operation,  wrapped  in  cotton- 
wool, and  well  raised. 

Limited  sloughing  or  intercurrent  cellulitis  should 
be  treated  in  the  usual  way  (see  Cellulitis). 
Should  the  gangrene  be  so  extensive  as  to  necessi- 
tate amputation,  this  should  be  performed,  with  the 
most  careful  asepsis,  as  soon  as  the  line  of  demarca- 
tion is  evident.  A  septic  inflammation  of  the  stump 
so  often  led  to  fresh  sloughing  that  surgeons  used  to 
postpone  amputation  until  the  dead  part  was  almost 
separated. 

Impaired  circulation  and  its  results  persisting  after 
frostbite  should  be  treated  by  attention  to  the  general 
health  and  especially  to  the  heart  ;  by  exercise, 
massage,  and  warm  clothing. 

Arthur  E.  Durham. 
Stanley  Boyd. 

FUMIGATION  (  fumigo,  I  smoke).— Synon.  : 
Fr.  Fiiiiiigation  ;  Ger.  Berducheriuig. 

Definition.  —  A  mode  of  employing  certain 
medicinal  agents,  capable  of  being  volatilised  by 
heat,  the  vapour  being  allowed  to  escape  into  an 
apartment,  or  to  come  into  contact  with  articles  of 
clothing  and  other  objects,  for  purposes  of  disinfec- 
tion ;  or  being  allowed  to  act  upon  the  surface  of 
the  body  for  therapeutic  purposes.  The  chief  agents 
which  are  thus  used  are  sulphur  and  mercury. 

Mode  of  Application  and  Uses. — Sulphur. 
The  mode  of  using  sulphur  as  a  disinfectant  is  ex- 
plained in  the  article  Disinfection. 

Mej'cury. — Mercurial  fumigation,  general  or  local, 
has  long  been  employed  in  the  treatment  of  syphilis, 
and  many  different  preparations  of  mercury  have 
been  used  in  this  way. 

General  mercurial  fumigation  is  now  usually 
effected  by  exposing  the  body  to  the  fumes  of  calomel 
mixed  with  steam,  the  steam  being  added  with  the 
twofold  object  of  inducing  gentle  perspiration,  and 
of  rendering  the  mercurial  fumes  less  irritating  to 
the  respiratory  passages.  In  the  form  of  mercurial 
vapour-bath  recommended  by  the  late  Henry  Lee, 
the  apparatus  consists  of  a  spirit-lamp  which  is  en- 
closed in  a  case  of  wire-gauze,  on  the  top  of  which 
is  a  small  plate  surrounded  by  a  porcelain  trough. 
One  ounce  of  water  is  poured  into  the  trough,  and 
the  lamp  is  then  lighted.  When  the  water  begins 
to  boil,  from  20  to  60  grains  of  resublimed  calomel 
are  spread  on  the  plate,  and  the  apparatus  is  placed 


between  the  patient's  legs  as  he  sits  on  a  chair  un- 
dressed, but  surrounded  by  a  blanket,  or  Ijetter  by 
a  moleskin  cloak  long  enough  to  reach  the  ground. 
The  cloak  is  tied  round  the  neck, 'but  kept  away 
from  the  rest  of  the  body  by  a  cane  hoop.  If  it  be 
thought  desirable  that  the  vapour  should  be  inhaled, 
the  slit  of  the  cloak  may  be  opened  slightly  from 
time  to  time.  The  duration  of  each  bath  should 
not  be  longer  than  from  fifteen  to  twenty  minutes. 
The  patient  should  not  be  left  alone  during  the 
Ijath,  as  it  sometimes  causes  faintness.  When  the 
calomel  is  exhausted,  he  goes  to  licd  wear- 
ing the  cloak  as  a  nightdress.  When  any  of  the 
various  bath-boxes  or  cabinets  is  used  for  fumigation 
the  cloak  of  course  is  not  required.  The  bath  may 
be  repeated  every  night,  or  less  often,  according  to 
the  case  and  the  effect  produced.  The  state  of  the 
gums  must  be  closely  watched,  and  the  dose  of 
calomel  regulated  according  to  circumstances. 

General  mercurial  fumigation  has  been  employed 
in  all  stages  of  syphilis,  and  it  ma)'  be  tried  when- 
ever mercury  is  not  well  borne  by  the  stomach.  But 
in  the  writer's  opinion  it  is  chiefly  indicated  in 
certain  cases  of  wide-spread  eruption  which  res'st 
ordinary  methods  of  treatment.    Sec  Syphilis. 

ZfAz/ mercurial  fumigation  has  been  found  service- 
able in  treating  obstinate  affections  of  the  skin  and 
mucous  membrane,  in  the  later  as  well  as  in  the 
earlier  stages  of  syphilis.  From  3  to  5  grains  o\ 
calomel  is  the  usual  quantity  for  each  fumigation. 

Arthur  Cooper. 

FUNCTIONALDIS  EASES.  —A  class  of  diseases 
in  which  no  anatomical  or  structural  change  can  be 
detected  to  account  for  their  presence. 

FUNGI,  Diseases  due  to. — See  Parasites, 
Vegetable;  Mushrooms,  Poisoning  by;  and 
Bacteria. 

FUNGOID  (fungus,  a  mushroom). — A  term 
applied  to  superficial  granulations  and  morbid 
growths,  especially  those  of  a  malignant  nature, 
when  they  sprout  rapidly  and  assume  an  appearance 
somewhat  like  a  mushroom.  Sec  Cancer  ;  and 
Ulcer  and  Ulcerai  ion. 

FUNGUS-DISEASE  OF  INDIA.— &v  Myce- 
toma. 

FURFUR  ) 

\  (furfnr,     bran).  —  The 
FURFURACEOUS  \        J    '  ' 

term  furfuraceous  is  applied  to  conditions  in  which 

the  epidermis  is  shed  in  the  form  of  bran-like  scales. 

It  is  especially  applicable  to  such  cutaneous  diseases 

as  pityriasis,  psoriasis,  and  ichthyosis.    Scurf  and 

dandruff  may  be  regarded  as  synonyms  of  furfur. 

FURUNCULUS  (Lat.  a  little  rascal,  dimin.  of 
fur,  a  thief).  — A  synonym  for  boil.    See  BoiL. 
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GADFLY. — The  popular  name  for  a  genus  of 
insects  whose  larvte  infest  man  and  the  lower 
animals.    See  QiSTRUS. 

GAIT. — See  Equilibrium. 

GALACTAGOGUES  {■ya.Xa,  milk;  and  070,  I 
move). 

Definition. — Agencies  which  increase  the 
secretion  of  the  mammary  gland. 

Enumeration. — The  most  common  galacta- 
gogues  are  :  Mental  Emotions ;  Local  Nervous 
Stimulation  ;  Warmth ;  good  Food  ;  Alcohol  : 
Jaborandi  ;  the  fresh  leaves  of  the  Castor-Oil  plant  ; 
and  Tonics. 

Action. — The  maternal  feelings,  as  well  as  the 
reflex  stimulation  of  the  infant's  lips,  act  in  deve- 
loping the  functions  of  the  breast.  Warmth  and 
good  diet  also  play  their  part  in  the  process. 
Alcohol  in  the  form  of  malt-liquors,  and  malt- 
extract,  are  useful  adjuncts  ;  and  so  are  such  tonics 
as  iron,  which  counteract  in  some  measure  the 
severe  drain  on  the  constitutional  resources.  Jabo- 
randi is  a  galactagogue  of  doubtful  utility.  A 
poultice  made  of  the  fresh  leaves  of  the  castor-oil 
plant,  aided  by  teaspoonful  doses  of  a  fluid  extract 
prepared  from  the  same,  is  said  to  have  a  stimu- 
lating influence  on  the  mammary  secretion.  The 
administration  of  the  phosphates  internally  improves 
the  quality  of  the  milk  in  nursing  women. 

Robert  Farquharson. 
Sidney  Phillips. 

GALACTHIDROSIS  (yi-Xa,  milk;  and  I'SpciSj, 
perspiration). — A  term  signifying  milky  perspiration. 
See  Sudoriparous  Glands,  Disorders  of. 

GALACTORRHCEA  (7££Aa,  milk;  and  ^e'a>,  I 
flow). — An  excessive  flow  of  milk.  See  Lacta- 
tion, Disorders  of. 

GALL-BLADDER  AND  GALL-DUCTS,  Dis- 
eases of. — A.  Bile-Passages. — 

I.  Simple  Catarrh. — This  common  disorder  is 
marked  by  an  increase  of  the  mucus  in  the  bile-pas- 
sages, and  as  the  bile  is  secreted  at  a  very  low  pressure 
the  result  is  to  retard  and,  if  the  catarrh  be  sufficiently 
great,  to  obstruct  the  flow  of  bile.  Retardation 
in  the  flow  of  bile  thus  brought  about  is  the  cause  of 
the  condition  termed  '  biliousness,'  evidenced  by 
slight  yellowness  of  the  conjunctivae  ;  obstruction, 
more  or  less  complete,  is  the  cause  of  the  com- 
monest form  of  jaundice — '  catarrhal  jaundice.' 

The  catarrh  may  affect  any  of  the  bile-ducts  from 
their  commencement  down  to  the  opening  of  the 
common  bile-duct  into  the  duodenum.  Its  origin 
is  referred  by  most  observers  to  an  extension  of 
catarrh  from  the  duodenum  upwards  into  the  com- 
mon duct  ('duodenal  catarrh')  ;  but  a  more  common 
origin,  in  the  writer's  opinion,  is  extension  from  the 
intra-hepatic  Ijile-ducts  downwards  ('  excretory 
catarrh  ').  However  produced,  its  commonest  cause 
is  the  same,  namely,  irritation  of  the  lining 
membrane  of  either  duodenum  or  bile-ducts  by  the 
products  of  disordered  digestion. 

Symptoms. — The  symptoms  are  mainly  those 
of  the  accompanying  digestive  disturbances,  with 


uneasiness  over  the  liver  or  stomach,  to  which  is 
superadded  a  yellowish  discolouration  of  conjunc- 
tiv£e  and  skin,  with  pale  stools  and  presence  of  bile 
in  the  urine. 

Catarrh  of  the  bile-ducts — in  many  cases  to  a 
much  higher  degree — is  also  a  common  accom- 
paniment of  certain  infective  disorders:  e.g.  typhoid 
fever,  pneumonia,  malaria,  and  sporadic  forms  of 
enteric  catarrh. 

The  S}'mptoms  in  such  cases  are  the  same  as  the 
above,  with,  in  addition,  more  general  constitu- 
tional disturbance — including  always  some  degree  of 
fever.  Even  the  simplest  forms  of  biliary  catarrh 
(' catarrhal  jaundice ')  are  often  marked  at  the  outset 
by  some  slight  rise  of  temperature — a  fact  which 
suggests  that  even  in  their  case  infective  influences 
in  addition  to  those  connected  with  digestive  dis- 
turbances are  not  improbably  at  work. 

There  are  no  constant  changes  observable  in  the 
liver  during  life.  In  general,  it  is  slightly  enlarged. 
The  duration  of  the  symptoms  is  very  variable,  but 
averages  from  four  to  six  weeks. 

Diagnosis. — The  chief  difficulty  is  in  determining 
to  what  cause  the  catarrh  is  due,  whether  to  some 
temporary  disturbance  of  digestion,  or  temporary 
toxic  influences  (e.g.  drain-poisons,  as  in  butchers, 
sewermen,  «S:c.),  or  to  a  more  permanent  cause,  e.g. 
the  presence  of  organic  disease  or  of  gall-stones. 
The  antecedent  history  of  the  case,  the  age  of  the 
patient,  the  absence  of  emaciation,  will  help  in 
distinguishing  the  simpler  forms  from  those  connected 
with  cancer,  while  the  freedom  from  pain  and  the 
absence  of  any  history  of  gall-stones  will  help  in 
excluding  gall-stones.  In  many  cases  the  diagnosis 
is  only  made  clear  by  the  subsequent  progress  of  the 
case.  If  due  to  simple  irritation  from  digestive  or 
toxic  disturbances,  the  catarrh  passes  off'  completely  ; 
if  due  to  organic  disease,  or  if  it  be  connected 
with  the  presence  of  bile-sand  or  gall-stones,  it  will 
persist  or  soon  recur. 

Treatment. — The  chief  indications  are  (i)  to 
allay  or  remove  any  gastric  catarrh  ;  (2)  to  promote 
healthy  conditions  in  the  intestinal  canal ;  and  (3)  to 
promote  an  increased  flow  of  bile,  with  the  object 
of  flushing  out  the  biliary  system. 

The  first  indication  is  met  by  removing  all  causes 
of  gastric  catarrh,  and  by  appropriate  use  of  alkalis 
(bicarbonate  of  sodium)  or  acids  (nitro-hydrochloric) ; 
the  second,  by  the  administration  of  mercurial  anti- 
septics (calomel.  Blue  Pill,  or  perchloride  of 
mercury)  with  or  without  salines  ;  and  the  third  by 
allowing  the  patient  to  drink  freely  of  mineral 
waters,  of  which  the  best  are  Vichy  and  Carlsbad, 
or  simple  water  between  meals  or  shortly  before. 
These  measures  are  always  successful  in  cases  of 
sub-acute  catarrh,  the  result  of  indigestion.  The 
task  of  treatment  is  more  difficult  when  the  catarrh 
is  chronic,  depending  upon  long-standing  habits  as 
regards  eating,  drinking,  and  insufficient  exercise. 
It  is  the  more  important  to  remove  this  chronic 
catarrh,  inasmuch  as  its  long  persistence  is  liable  to 
favour  the  formation  of  bile-sand  and  eventually  of 
gall-stones.    See  Jaundice. 

2.  Infective  Catarrh  (Cholangitis).  —  This 
affection  is  more  serious  than  that  just  considered.  It 
is  the  result  of  actual  infection  of  the  bile-passages 
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with  micro-organism?,  the  chief  being  the  BaciUus 
coH  communis  and  the  ordinary  pyogenic  organisms. 
It  is  an  affection  liable  to  complicate  all  septic 
processes  occurring  in  the  liver  or  in  the  portal 
veins,  and  it  is  specially  liable  to  occur  as  a  com- 
plication of  gall-stones,  whether  these  be  situated 
in  the  gall-bladder  or  in  the  lower  portion  of  the 
common  bile-duct. 

Morbid  Anatomy. — The  changes  induced  are 
in  the  first  instance  those  of  catarrh,  with  accom- 
panying lymphangitis  ;  in  severe  cases  the  infection 
not  only  spreads  along  the  lumen  of  the  bile-ducts, 
causing  desquamation  of  the  epithelium,  but  also 
involves  their  walls  and  the  neighbouring  tissues. 
On  section  of  the  liver  the  bile-ducts  present  the 
appearance  of  small  abscess-cavities.  Not  infre- 
quently, the  neighbouring  branches  of  the  portal 
veins  are  also  involved  by  extension  of  the  infective 
process  with  resulting  pylephlebitis. 

Symptoms.  —  The  chief  symptom  is  fever, 
generally  accompanied  by  rigors.  In  severe  cases 
the  fever  assumes  an  intermittent  character,  the 
temperature  frequently  ranging  as  high  as  104°  to 
105°  F.  The  whole  character  of  the  attack  closely 
resembles  that  of  an  attack  of  ague.  These  attacks 
may  occur  off  and  on  over  a  period  of  years  ;  they 
are  always  accompanied  by  more  or  less  marked 
jaundice,  which  generally  disappears  between  the 
attacks.  In  the  first  instance,  they  are  probably  the 
result  of  lymphangitis,  but  when  they  become 
severe  and  continuous,  they  denote  the  supervention 
of  suppuration  in  the  bile-passages — a  very  dan- 
gerous condition,  causing  death  by  acute  toxeemia 
and  exhaustion. 

Diagnosis. — The  disease  rarely  occurs  as  an 
independent  condition,  but  is  usually  preceded  i)y 
a  history  of  gall-stones  or  of  long-standing  biliary 
obstruction,  the  result  of  malignant  disease.  The 
supervention  of  fever  of  a  remittent  type  in  the 
course  of  these  affections  is  always  suggestive  of 
suppuration. 

Treatment. — The  most  urgent  indication  is  to 
remove  the  cause,  and  as  this  in  the  great  majority 
of  cases  is  the  presence  of  gall-stones,  the  risk  of 
infective  cholangitis  is  an  urgent  indication  for 
surgical  operation.  In  the  early  stages  this  may  be 
carried  out  with  every  prospect  of  success,  but  when 
suppuration  has  ensued  the  chances  are  much  less 
favourable.  The  gall-bladder  should  be  opened 
and  its  contents  removed  ;  while  free  drainage 
should  be  established  and  maintained  until  the  bile 
passes  freely  into  the  duodenum  and  the  patient  is 
free  from  fever. 

3.  Cancer. — Cancer  of  the  bile-ducts,  like  cancer 
of  the  gall-bladder,  is  an  occasional  complication  of 
gall-stones.  It  is  generally  of  the  cylindrical-celled 
variety.  The  most  common  site  is  the  common 
bile-duct,  either  at  its  termination  or  at  its  point  of 
junction  with  the  cystic  duct.  The  symptoms  are 
those  of  slowly  developing  and  persistent  jaundice. 
The  diagnosis  cannot  be  made  with  certainty  during 
life. 

4.  Stenosis  of  the  Common  Bile-duct. — 
This  is  a  condition  which  may  result  from  disease 
of  the  bile-duct  itself,  such  as  cancer,  gall-stones,  or 
cicatricial  contraction  resulting  from  the  passage  of 
gall-stones  ;  or  it  may  result  from  pressure  of  new- 
growths  in  the  liver,  glands,  and,  most  commonly  of 
all,  in  the  head  of  the  pancreas.  The  result  is 
chronic  and  persistent  jaundice  with  great  dilatation 
of  the  bile-ducts. 


B.  Diseases  of  Gall-Bladder. — The  affec- 
tions of  the  gall-bladder  resemble  in  their  mode 
of  causation  and  general  character  those  of  the 
bile-ducts  just  considered — with,  however,  two 
differences  :  ( i )  that  all  the  effects  are  greatly 
intensified,  and  (2)  that  they  do  not  cause  jaundice 
except  by  secondary  implication  of  the  ducts. 

r.  Catarrh.  -This  condition  is  very  common, 
and  always  accompanies  catarrh  of  the  bile-ducts, 
although  it  may  also  exist  as  an  independent 
condition.  The  temporary  sojourn  of  the  Inle  in 
the  gall-bladder  intensifies  the  irritant  action  of  any 
toxic  products  it  may  contain  ;  and  when  infection 
occurs,  it  also  affords  a  favourable  opportunity  for 
the  micro-organisms  to  develop  their  pathogenic 
properties.  The  degree  of  catarrh  varies  from 
slight  congestion  with  an  increased  flow  of  mucus, 
to  an  cedematous  and  swollen  condition  of  the  wall 
of  the  gall-bladder. 

Causes. — These  are  of  three  kinds  :  (i)  couges- 
tive,  such  as  are  so  frequently  met  with  in  the 
passive  congestion  of  heart-disease  ;  (2)  digestive, 
including  the  various  conditions  due  to  disturbances 
of  gastro-intestinal  digestion — the  commonest  causes 
of  catarrh  of  the  gall-bladder  ;  and  (3)  toxic,  the 
last  comprising  the  various  effects  on  the  wall  of  the 
gall-bladder  exerted  by  the  products  of  infective 
diseases,  such  as  typhoid  fever,  pneumonia,  diph- 
theria, influenza,  and  septic  diseases  generally. 

Symptoms. — The  effects  of  the  catarrh  so  pro- 
duced are  in  all  cases :  an  increase  of  mucus 
especially  rich  in  cholesterin  ;  increased  desqua- 
mation of  epithelium  ;  and  the  tendency  to  the 
formation  of  small  calculi,  from  precipitation  of 
bile-pigment  in  an  insoluble  form  (bilirubin- 
calcium).  These  generally  form  the  nuclei  around 
which  the  cholesterin  in  the  mucus  collects,  and 
ultimately  precipitates  to  form  gall-stones.  The 
conditions  described  may  exist  for  many  years  with- 
out giving  rise  to  any  symptoms,  or  at  most  only  to 
a  sense  of  discomfort  in  the  region  of  the  gall- 
bladder in  connection  with  the  attacks  of  indigestion 
which  so  commonly  mark  the  history  of  these  cases. 
They  only  become  marked  when  gall-stones  are 
actually  formed.    See  Gall-Stones. 

Treatment. — This  is  similar  to  that  already 
referred  to  in  the  case  of  simple  catarrh  of  the 
bile-passages. 

2.  Infective  Catarrh. — This  is  a  more  im- 
portant condition  than  the  one  just  described,  and 
commoner  than  was  formerly  supposed.  Normal 
bile  has  no  direct  antiseptic  properties  ;  but  in 
health  it  is  quite  sterile.  When,  however,  catarrh 
of  the  bile-passages  is  present,  micro-organisms  may 
readily  enter,  either  from'  the  blood  or  from  the  duo- 
denum, and  the  bile  thus  become  infected.  This 
is  of  little  consequence  in  the  case  of  the  common 
bile-duct,  since  this  is  periodically  flushed  with  bile. 
The  matter  is  different,  however,  with  the  gall- 
bladder, where  the  bile  stagnates  for  a  time,  and  in 
which  organisms  may  remain,  as  observations  show, 
for  long  periods.  Infective  catarrh  so  produced  is 
one  of  the  commonest  causes  of  gall-stones.  If  the 
conditions  be  favourable,  e.g.  the  temporary 
blockage  of  the  cystic  duct  by  tenacious  ropy  mucus 
or  by  small  gall-stones,  suppuration  may  occur 
{suppurative  cliolccystitis  and  empyema  of  the 
gall-bladder). 

Symptoms. — These  are  in  the  first  instance 
as  indefinite  as  those  of  simple  catarrh  ;  but  unlike 
the  latter  they  always  tend  to  liecome  more  and 
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more  marked.  They  include  pain,  slight  fever, 
uneasy  feelings  over  the  region  of  the  gall-bladder, 
varied  from  time  to  time  by  more  painful  attacks 
almost  resembling  those  of  biliary  colic.  These 
.attacks  are  due  to  painful  contractions  of  the  wall 
of  the  gall-bladder. 

Treatment. — Whenever  the  infective  nature  of 
catarrh  of  the  gall-bladder  is  recognised,  an  early 
operation  is  advisable,  in  order  to  save  patients 
from  all  the  pain  and  dangers  connected  with  the 
subsequent  formation  of  gall-stones.  On  operating 
in  such  cases,  nothing  may  be  found  in  the  gall- 
bladder but  thick  ropy  mucus ;  but  removal  of 
this  and  of  the  underlying  condition  causing  it 
completely  frees  the  patient  from  his  attacks. 

The  medical  treatment  of  such  attacks  should  be 
the  administration  of  sedatives,  the  application  of 
counter-irritation,  free  drinking  of  hot  water  ;  sub- 
sequently to  the  actual  attack,  the  removal  of  all 
causes,  and  the  correction  of  all  habits,  as  to  eating, 
drinking,  and  exercise,  which  favour  gastric  dis- 
turbance and  stagnation  of  bile  in  the  gall-bladder. 
These  measures  undoubtedly  serve  in  many  cases 
to  arrest  the  catarrh  at  least  for  a  time  ;  probably, 
in  not  a  few  cases,  to  arrest  it  permanently.  But 
there  is  always  the  liability  that  even  if  arrested  the 
catarrh  has  led  to  the  formation  of  one  or  more 
gall-stones  which  remain  a  permanent  legacy,  and 
become  a  cause  of  future  trouble.  See  Gall- 
Stones. 

3.  Suppuration  of  the   Gall-Bladder. — 

This  condition  is  a  result  of  the  infective  catarrh 
of  the  gall-bladder  above  referred  to.  Its  occurrence 
is  usually  determined  by  the  combination  of  (l) 
obstruction  of  the  cystic  duct  by  thick  mucus, 
bile-sand,  or  gall-stone  ;  and  (2)  the  inclusion  with- 
in the  gall-bladder  of  a  large  number,  or  virulent 
strain  of  organisms.  As  in  the  case  of  other  suppura- 
tive conditions,  the  effects  vary  according  to  the  dose 
and  the  resistance.  When  the  contents  of  the  gall- 
liladder  are  muco-pus  rather  than  pus,  the  con- 
dition is  termed  a  stippurative  catarrh  ;  when  pus 
is  present  the  term  '  empyeiiia  of  the  gall-bladder ' 
is  used.  When  in  a  third,  and  fortunately  rarer 
group,  the  infection  has  a  fulminating  character 
almost  from  the  very  outset,  causing  acute  ulceration, 
gangrene,  and  rapidly  spreading  peritonitis,  it  is 
known  as  phlegmonous  cliolecystitis.  In  the  last 
the  walls  of  the  gall-bladder  become  infiltrated 
with  pus. 

Symptoms. — The  symptoms  are  those  of  a  septic 
infection,  localised  to  the  region  of  the  gall-bladder. 
They  include  high  fever,  constitutional  disturbance, 
local  tenderness  over  the  region  of  the  gall-bladder, 
with  enlargement  and  tenderness  of  the  liver  ;  and 
in  cases  of  suppurative  catarrh  and  empyema,  the 
development  of  a  distinct  tumour. 

Treatment. — This  consists  in  opening  the  gall- 
bladder, evacuating  the  contents,  and  establishing 
free  drainage  externally  until  the  bile  passes  freely 
into  the  duodenum. 

4.  Cancer  of  the  Gall-bladder. — This  is 
either  secojidary  to  cancer  of  the  liver,  or  occurs  as 
a  primary  growth.  The  latter  is  usually  of  the 
columnar-celled  variety.  In  the  great  majority  of 
cases  it  is  associated  with  the  presence  of  gall-stones. 
According  to  Schroder,  as  many  as  14  per  cent,  of 
all  cases  of  gall-stones  suffer  at  the  same  time  from 
cancer  of  the  biliary  passage.  The  association  of 
the  two  should  always  be  borne  in  mind  in  cases  of 
long-standing  qfall-stones.     It  furnishes  one  of  the 


reasons  why  gall-stones  in  middle-aged  and  elderly 
people  should,  whenever  possible,  be  removed  by 
surgical  means.  William  Hunter. 

GALL-STONES.—Synon.  :  Hepatic  Calculi  ; 
Cholelithiasis;  Fr.  Calculs  biliaires ;  Ger.  Gallen- 
steine. 

Mode  of  Origin. — This  condition  is  the  result 
of  catarrh  of  the  bile-passages,  and  of  two  changes 
in  the  bile  thereby  produced  :  ( i )  increase  of  choles- 
terin  at  first  contained  in  the  mucus  and  after- 
wards precipitated  in  solid  amorphous  or  crystalline 
form  ;  and  (2)  the  precipitation  of  pigment  of  the  bile 
in  an  insoluble  form  combined  with  calcium.  These 
changes  may  occur  in  any  portion  of  the  bile- 
passages  ;  but  they  are  specially  liable  to  occur  in 
any  part  where  time  is  given  for  mucus  to  collect. 
Hence  the  commonest  site  of  gall-stone  formation  is 
the  gall-bladder.  The  pressure  at  which  the  bile  is 
secreted  is  so  low  that  the  rapidity  with  which  it  flows 
is  greatly  influenced  by  (l)  the  amount  of  resistance 
it  meets  in  the  long  line  of  narrow  passages  through 
which  it  flows,  so  that  an  increase  of  mucus  hardly  ap- 
preciable in  itself  may  nevertheless  considerably 
retard  the  flow  of  bile,  and  (2)  the  freedom  of  move- 
ment of  the  diaphragm.  Free  movement  of  the  dia- 
phragm by  compressing  the  liver  is  probably  one  of 
the  most  important  factors  in  promoting  expulsion 
of  bile  from  the  gall-bladder,  and  any  cause  which 
interferes  with  such  movement,  such  as  tight  lacing, 
pregnancy,  and  sedentary  habits,  correspondingly 
tends  to  interfere  with  the  proper  emptying  of  the 
gall-bladder,  and  favours  the  occurrence  of  catarrh. 

/Etiology. — Age. — Gall-stones  are  exceedingly 
rare  in  infancy  and  childhood,  but  become  more  and 
more  common  as  age  advances.  Sex. — Women  are 
five  times  more  subject  than  men.  This  greater 
liability  of  women  is  connected  with  pregnancy,  tight 
lacing,  laxity  of  abdominal  walls,  and  diminished 
movements  of  diaphragm.  Sedentary  habits.  — These 
are  a  factor  generally  associated  with  advancing  age, 
and  seen  in  the  case  of  inmates  of  lunatic  asylums. 
Heredity  and  goiit  are  regarded  as  factors  by  some 
observers.  From  all  these  considerations  it  is  clear 
that  anything  favouring  stagnation  of  bile  in  the  gall- 
bladder predisposes  to  the  formation  of  gall-stones. 
But  mere  stagnation  of  bile  alone  without  other 
factors  will  not  induce  the  precipitation  of  cholesterin 
and  bile-pigment.  To  give  rise  to  this,  a  diseased 
condition  of  the  mucous  membrane  is  necessary.  The 
cholesterin  of  gall-stones  is  a  product  of  the  secretion 
of  the  mucous  membrane  and  glands  of  the  gall- 
bladder and  of  the  larger  bile-ducts,  or  of  the  disin- 
tegration of  their  epithelium.  Its  formation  in  the 
form  of  viscous  masses  by  the  mucous  membrane  of  the 
gall-bladder  can  be  actually  observed.  The  other 
chief  constituent  of  gall-stones  is  biliriibin-calciuin, 
also  a  product  of  catarrhal  conditions  of  the  mucous 
membi'ane  of  the  bile-passages,  its  precipitation 
being  determined  by  the  presence  of  albumen  derived 
from  degenerating  epithelium  or  inflammation  of  the 
gall-bladder.  The  conditions  leading  to  the  presence 
of  these  two  chief  constituents  of  gall-stones  are  thus 
essentially  the  same,  and  such  as  specially  prevail 
in  catarrhal  conditions  of  the  bile-passages  and 
gall-bladder.  Hence  it  is  that  the  formation  of 
gall-stones  is  liable  to  complicate  nearly  all  affections 
of  these  passages  marked  by  catarrh.    See  Gall- 

DUCTS. 

Causes  of  Catarrh. — Three  chief  factors  are  to 
be  recognised  : — (l)  Passive  Congestion. — This  is 
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Ijest  seen  in  chronic  heart-disease.  (2)  Chfonic 
Iiidigesliou.  —  The  catarrh  caused  by  the  excretion  of 
irritant  substances  with  the  bile  affects  in  the  first 
instance  the  smaller  ducts,  but  always  extends  to 
the  gall-bladder.  It  leads  to  the  formation  of  the 
small  bilirubin-calcium  concretions,  or  so-called  bile- 
sand  not  infrequently  found  in  the  bile-ducts  and 
gall-bladder.  These  concretions  constitute  the  nuclei 
of  most  gall-stones.  (3)  Jnfcctioit  of  the  gall- 
bladder.— This  is  by  far  the  most  potent  cause,  and 
is  favoured  by  temporary  stagnation  of  bile.  The 
most  common  organisms  found  are  the  pyogenic 
organisms,  the  Bacillus  coli  communis  and  the 
Bacillus  typhosus.  The  infection  usually  occurs 
through  the  bile-ducts  ;  but,  in  the  case  of  infec- 
tive diseases,  it  probably  also  occurs  through  the 
blood.  This  has  been  shown  with  certainty  to 
be  the  case  with  the  B.  typhosus  ;  and  a  fact  of 
great  importance  is  that  the  infection  may  persist 
in  the  gall-bladder  for  periods  of  months  or  even 
of  years  after  it  has  disappeared  from  every  other 
organ  of  the  body.  Evidence  as  to  the  importance 
of  typhoid-infection  as  a  cause  of  gall-stones  is 
steadily  increasing  year  by  year.  In  no  fewer  than 
nineteen  out  of  twenty-two  cases  of  enteric  fever,  the 
B.  typhosus  was  found  in  the  contents  of  the  gall- 
bladder— in  fifteen  of  these  cases  in  pure  culture 
(Chiari).  In  a  considerable  number  of  cases  the 
first  attack  of  gall-stones  has  followed  shortly  after 
an  attack  of  enteric  fever.  A  temporary  infection 
of  this  kind  may,  without  causing  any  symptoms, 
e.xcite  a  catarrhal  condition  of  the  gall-bladder 
sufficient  to  produce  one  or  more  gall-stones  ;  and 
even  when  it  passes  off,  the  latter  are  left  as  the 
legacy  of  the  infection.  In  such  a  case,  the  stones 
may  remain  quiescent  for  years  without  causing  any 
symptoms  ;  but  they  are  liable  to  excite  trouble  at 
any  time,  their  mere  presence  serving  to  keep  up  a 
certain  degree  of  catarrh  in  the  gall-bladder. 

A  still  more  important  danger  is  that,  in  the  event 
of  any  subsequent  infection,  the  conditions  are  more 
favourable  to  its  action.  The  catarrh  induced  is  of 
a  more  severe  character,  more  gall-stones  are  formed  ; 
and  irregular  spasms  of  the  gall-bladder  (the  cause  of 
the  severe  pain  in  such  cases)  are  induced.  Some 
of  the  stones  may  be  forced  into  the  cystic  duct 
(causing  biliary  colic)  and  J;hence  into  the  common 
duct  (causing  the  jaundice  following  the  biliary  colic). 
Independently  of  such  changes,  the  inflammatory 
catarrh  excites  inflammation  in  and  around  the  walls 
of  the  gall-bladder  ;  or  it  may  cause  the  various 
suppurative  conditions  in  the  gall-bladder  already 
described  (suppurative  catarrh,  empyema  of  the  gall- 
bladder, suppurative  and  phlegmonous  cholecystitis). 

Characters  ov  Gall-Stones.  —  Gall-stones 
vary  in  size  from  fine  gravel  to  masses  4  or  5 
inches  in  diameter,  and  in  number  from  one  to 
many  hundreds  ;  in  the  case  of  those  found  in  the 
gall-bladder,  they  present  a  characteristic  facetted 
appearance  from  mutual  pressure.  On  section, 
they  usually  present  a  dark  central  portion — the 
so-called  nucleus  of  bilirubin-calcium,  around  which 
is  the  body  of  the  stone  consistmg  chiefly  of 
cholesterin.  In  most  cases  this  cholesterin  is 
amorphous,  in  certain  cases  it  is  crystalline.  The 
stones  are  generally  more  or  less  bile-stained  ;  but 
if  formed  in  a  gall-bladder  or  any  other  cul-de-sac 
cut  off  from  the  bile,  their  colour  is  pearly  white. 
The  stones  formed  in  different  portions  of  the 
biliary  system  have  certain  distinguishing  features  ; 
those  formed  within  the  liver  are  small  and  dark,  con- 


sisting of  pure  bilirubin-calcium  ;  those  within  the 
gall-bladder  are  usually  numerous,  facetted,  and 
of  mixed  character,  consisting  chiefly  of  cholesterin  ; 
while  those  found  within  the  common  duct  are 
usually  large,  round,  or  oval,  and  either  single  or  in 
groups  of  two  or  three,  consisting  largely  of  bilirubin- 
calcium. 

Symptoms. — The  symptoms  associated  with  gall- 
stones may  be  described  under  three  headings  : — 
(I)  those  connected  with  their  formation  ;  (2)  those 
connected  with  their  passage  through  the  cystic 
duct  (  '  gall-stone  colic  '  ),  or  through  the  common 
bile-duct  ('gall-stone  jaundice');  and'  (3)  those 
connected  with  various  complications  resulting  from 
the  presence  or  passage  of  gall-stones  (  cholangitis, 
suppurative  cholecystitis,  empyema  of  gall-bladder, 
formation  of  biliary  fistuhi;  betwixt  the  gall-bladder 
and  adjacent  parts — duodenum,  stomach,  colon, 
abdominal  walls — and  intestinal  obstruction). 

1.  The  symptoms  connected  with  the  formation 
of  gall-stones  are  always  vague  and  often  absent. 
They  include  a  sense  of  discomfort  in  the  right 
hypochondrium  experienced  from  time  to  time 
in  connection  with  attacks  of  indigestion,  and 
generally  referred  to  such  attacks.  The  associated 
catarrh  of  the  bile-ducts  is  generally  manifested  by 
more  or  less  'biliousness.'  So  that  the  early 
history  is  usually  one  of  recurrent  attacks  of 
indigestion.  When  these  become  marked,  the  local 
discomfort  becomes  more  intense  ;  and  the  patient 
has  attacks  of  spasmodic  pain  and  distress  due  to 
painful  contractions  of  the  wall  of  the  gall-bladder. 
.Such  attacks  probably  mark  the  passage  of  tough 
mucus  or  bile-sand  through  the  cystic  duct.  They 
may  last  oft'  and  on  over  a  period  of  many  years. 

2.  The  most  characteristic  symptoms  are  those 
connected  with  the  passage  of  gall-stones,  viz. 
biliary  colic.  The  attack — which  may  be  preceded 
by  more  or  less  dull  pain  in  the  region  of  the 
liver — usually  sets  in  suddenly  with  agonising  pam 
in  the  right  hypochondrium  and  epigastrium, 
shooting  up  to  the  right  shoulder,  so  intense  in 
character  that  the  patient  rolls  about  in  agony. 
The  pain  is  generally  accompanied  by  rigors, 
vomiting,  profuse  sweating,  and  great  feebleness 
of  pulse.  The  region  of  the  liver  is  tender,  and 
the  muscles  over  it  rigid.  The  attack  varies  in 
duration,  sometimes  lasting  only  for  a  few  hours, 
sometimes  for  several  days.  It  ceases  when  the 
stone  escapes  from  the  cystic  duct  into  the  common 
bile-duct.  Its  onset  is  generally  followed  in  the 
course  of  24  hours  by  more  or  less  jaundice — some- 
times intense  if  the  stone  is  large  and  becomes 
impacted  in  the  duodenal  end  of  the  common 
bile-duct  ;  but  generally  slight  and  transient.  The 
gall-stones  may  subsequently  be  found  in  the  stools 
on  breaking  up  these  in  water  and  then  filtering  them 
through  a  fine  sieve.  Similar  attacks  may  occur 
from  time  to  time,  so  long  as  gall-stones  continue 
to  pass. 

3.  The  effects  of  biliary  colic  do  not  always  pass 
ofl'  in  the  way  above  described.  The  stone,  instead 
of  passing,  may  become  impacted  :  either  in  the 
cystic  duct :  or  if  it  escape  from  the  latter,  in  the 
common  bile-duct  : — 

( I )  Impaclion  in  the  Cystic  Duct.  — The  eflects  are 
{a)  a  dilatation  oj  the  gall-bladder  by  fluid  of  a  clear 
mucoid  character  {hydrops  of  gall-bladder),  the 
dilatation  sometimes  giving  rise  to  a  large  tumour 
projecting  downwards  from  the  under  surface  of  the 
liver  ;  {b)  suppurative  cholecystitis,  or  empjema  of 
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gall-bladder  with  all  its  symptoms ;  {c)  chronic 
iiiflaiii Illation  and  cicatricial  induration  of  parts 
around  gall-bladder,  and  cystic  duct ;  occasioning 
local  discomfort  and  pain. 

(2)  Impactioii  in  the  Common  Duct. — The 
stone  is  usually  arrested  just  at  the  orifice  of  the 
common  duct,  and  may  thus  give  rise  to  [a]  more  or 
less  complete  jaundice,  according  to  the  complete- 
ness of  the  obstruction.  If  the  stone  remains 
movable,  the  jaundice  may  be  slight  or  even 
absent.  Intense  jaundice  in  such  cases  is  due  to 
obstruction  from  catarrhal  swelling  around  the  stone. 
[b)  Cholangitis. — The  catarrh  may  in  the  first 
instance  be  non-infective  ;  but  is  very  liable  to 
become  infective  from  the  entrance  of  organisms 
into  the  common  duct.  A  condition  of  infective 
cholangitis  is  then  set  up,  characterised  by  ague- 
like paroxysms,  chills,  fevers,  sweatings,  jaundice 
of  varying  intensity,  and  recurrent  attacks  of  pain. 
These  symptoms  may  continue  off  and  on  for  years, 
but  they  are  always  dangerous  ;  since  the  condition 
is  liable  to  give  rise  to  suppurative  cholangitis  with 
septiccemia.    See  Gall-DUCTS. 

(3)  Biliary  fistiihv  are  not  uncommon.  See 
Biliary  Fistula. 

(4)  Obstruction  of  the  botuel  is  a  rarer  com- 
plication of  gall-stones.  See  Intestinal  Ob- 
struction. 

Treatment. — (a)  During  the  attack  of  biliary 
colic,  the  patient  should  be  kept  under  morphine 
administered  hypodermically,  in  doses  of  a  quarter 
of  a  grain  ;  or,  if  the  attack  be  very  severe,  should 
be  placed  under  chloroform.  Great  relief  is  given 
by  a  hot  bath,  or  by  hot  fomentations  over  the 
liver.  Milder  attacks  are  relieved  by  small  doses 
of  Tinctura  chloroformi  et  morphinEe  composita  or 
by  preparations  of  opium — as  the  liquid  extract — by 
the  mouth.  The  patient  should  drink  freely  of 
warm  water. 

{b)  Between  the  attacks,  careful  dieting  and  regular 
exercise  are  of  the  utmost  importance.  Laxatives, 
and  the  use  of  mineral  waters,  especially  those  of 
Vichy  and  Carlsbad,  should  be  enjoined. 

The  object  of  the  treatment  is  {a)  to  remove  all 
causes  of  catarrh  of  the  stomach  and  of  the  bile- 
ducts  ;  and  {b)  to  flush  the  biliary  system  as  freely  as 
possible. 

In  the  removal  of  catarrh,  great  advantage  Kan  be 
obtained  from  use  of  alkalis,  salts  of  bismuth,  and 
bitter  tonics,  especially  nitro-hydrochloric  acid. 
To  promote  a  free  flow  of  bile,  water  should  be 
drunk  freely — not  with  food,  but  between  meals. 
By  active  exercise,  assisted  by  home  gymnastics, 
or  massage  of  the  abdomen,  free  movements  of  the 
diaphragm  may  be  stimulated.  As  regards  drugs, 
the  most  valuable  are  salicylate  of  sodium  (15  grain 
doses),  sulphate  of  sodium,  and  phosphate  of 
sodium  (I  to  2  drachms  daily),  with  occasional 
small  doses  of  a  mercurial  pill. 

A  great  number  of  remedies  for  gall-stones  have 
been  proposed  with  the  idea  of  dissolving  the 
stones,  but  none  of  them  are  efficacious.  The  best 
known  is  Durande's — which  consists  of  three  parts  of 
ether  and  two  parts  of  turpentine — 10  to  20  minims 
enclosed  in  capsules  three  times  a  day.  Olive  oil 
has  also  been  recommended  for  the  same  purpose. 

Surgical  Treatment.  —  The  operation  of 
opening  the  gall-bladder  and  removing  stones  is 
attended  with  remarkable  success  ;  and  in  the  early 
stages,  before  complications  have  set  in,  is  unatten- 
ded by  any  difficulties. 


The  following  are  the  indications  for  operative 
treatment,  given  by  Mayo  Robson  : — ( I )  Frequently 
recurring  biliary  colic  without  jaundice,  with  or 
without  enlargement  of  the  gall-bladder.  (2)  En- 
largement of  the  gall-bladder  without  jaundice, 
even  if  unaccompanied  by  great  pain.  (3)  Per- 
sistent jaundice  ushered  in  by  pain,  and  where 
recurring  pains,  with  or  without  ague-like 
paroxysms,  render  it  probable  that  the  cause  is 
a  gall-stone  in  the  common  duct.  (4)  Empyema 
of  the  gall-bladder.  (5)  Peritonitis  starting  in  the 
right  hypochondrium.  (6)  Abscess  around  the 
gall-bladder  or  bile-ducts,  whether  in  the  liver, 
or  under,  or  over  it.  (7)  Some  cases  where, 
although  the  gall-stones  may  have  passed,  ad- 
hesions remain  and  prove  a  source  of  trouble.  (8) 
A  mucous  or  biliary  fistula.  (9)  Certain  cases  of 
jaundice  with  distended  gall-bladder  dependent  on 
some  obstruction  in  the  common  duct ;  but  in  such 
cases  the  increased  risk  must  be  borne  in  mind,  as 
malignant  disease  may  be  the  cause  of  the  ob- 
struction. William  Hunter. 

GALLOPING  CONSUMPTION.— A  popular 
name  for  pulmonary  tuberculosis  when  it  runs  an 
acute  course.    See  Phthisis. 

GALVANISM,  Uses  of.— Electricity  in 
Medicine. 

GANGLION  ( 7077X10 1',  a  hard  swelling).  —  The 
term  has  been  applied  to  three  somewhat  different 
affections  :  namely  (l)  the  simple  ganglion  or  cystic 
tumour  found  in  connection  with  the  sheath  of  a 
tendon  ;  (2)  the  compound  ox  diffuse  ganglion,  which 
consists  of  a  chronic  efl'usion  into  the  common  sheath 
of  a  group  of  tendons,  giving  rise  to  a  fluctuating 
swelling  which  may  contain  melon-seed  bodies ; 
and  (3)  enlargements  of  the  bursfe  mucosae  which 
may  or  may  not  communicate  with  the  synovial 
cavity  of  a  neighbouring  joint.  See  BURS.«, 
Diseases  of. 

I.  Simple  Ganglion. — The  simple  ganglion 
forms  a  rounded  tumour  occasionally  lobulated,  in 
the  immediate  neighbourhood  of  some  tendon.  The 
most  common  situation  is  the  dorsum  of  the  hand 
or  wrist,  but  the  swelling  may  also  be  found  on  the 
dorsum  of  the  foot,  the  palm  of  the  hand  at  the  root 
of  a  finger,  and  behind  the  outer  and  inner  malleoli. 
The  tumour  varies  in  size  from  a  pea  to  a  pigeon's 
egg.  It  may  fluctuate  distinctly  or  be  so  tense  as  to 
seem  solid.  It  is  not  adherent  to  the  skin  or  to  the 
tendon  to  the  sheath  of  which  it  is  attached.  It  is 
painless,  but  may  give  rise  to  a  sense  of  weakness 
in  the  affected  part.  The  wall  is  composed  of  a 
more  or  less  delicate  fibrous  tissue,  lined  by  an 
imperfect  layer  of  endothelial  cells.  Its  contents 
are  usually  semi-solid,  like  clear  jelly,  but  are 
sometimes  fluid.  The  fluid  resembles  that  secreted 
by  the  synovial  membrane  of  the  sheath  of  the 
tendon.  The  tumour  probably  arises  in  most  cases 
by  a  hernial  protrusion  from  the  sheath  of  a  tendon, 
the  neck  of  which  gradually  contracts  and  finally 
closes,  and  this  gives  rise  to  a  cyst  in  connection  with 
the  sheath.  It  is  also  said  that  a  ganglion  may 
originate  in  the  dilatation  of  pre-existing  small 
follicles  or  sub-synovial  crypts,  and  also  that  it  may 
occasionally  arise  as  a  cyst  of  entirely  new  formation. 

Treatment. — Painting  with  iodine  or  counter- 
irritants  is  uncertain  in  result,  and  generally  use- 
less. Forcible  rupture  of  the  cyst-wall  by  a  blow, 
or  by  steady   pressure,    with  the  accompanying 
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subcutaneous  diffusion  of  the  contents,  sometimes 
efTects  a  cure.  The  best  treatment  is  to  puncture 
the  cyst  with  a  sterilised  needle  or  tenotomy-knife, 
lightly  scarifying  the  interior  of  the  sac,  and 
squeezing  out  the  contents  ;  pressure  should  then  be 
applied.  If  this  method  should  fail,  the  ganglion 
may  be  treated  by  open  incision,  and  the  cyst-wall 
dissected  away  from  the  tendon  and  its  sheath. 

2.  The  Compound  Ganglion. — This  disease 
is  nearly  always  found  in  connection  with  the  sheath 
of  either  the  common  flexors  or  extensors  of  the 
fingers.  It  may  consist  of  a  simple  effusion  into  the 
sheath,  forming  an  hour-glass-shaped  swelling,  the 
constriction  being  caused  by  the  annular  ligament. 
The  tumour  may  contain  melon-seed  bodies.  It  is 
the  presence  of  these  little  bodies  which  gives  rise  to 
the  sense  of  crackling  experienced  in  manipulation 
of  the  swelling.  They  are  smooth  and  oval  in  shape, 
and  of  a  pearly  white  colour  ;  are  almost  cartilaginous 
in  consistence  ;  and  are  composed  of  imperfectly 
developed  fibrous  tissue  with  an  appearance  of 
concentric  lamination.  Their  origin  is  somewhat 
uncertain.  They  have  been  supposed  to  arise  from 
the  hypertrophy,  and  subsequent  detachment  by  the 
movements  of  the  tendons,  of  the  fringes  found  in 
synovial  membranes  with  possibly  subsequent 
fibrinous  deposit  from  the  contained  fluid.  It  should, 
however,  be  remembered  that  such  bodies  are  not 
peculiar  to  the  compound  ganglion.  They  are  also 
found  in  distended  bursze,  especially  that  over  the 
patella,  where  no  movement  of  tendons  can  occur 
and  where  the  lining  membrane  is  not  a  fully 
developed  synovial  structure.  In  this  case  they 
probably  arise  from  small  accidental  hemorrhages 
and  owe  their  characteristic  shape  and  consistence 
to  the  friction  of  the  opposing  surfaces  of  the  sac  in 
which  they  lie. 

.^Etiology. — It  is  now  well  known  that  the 
disease  known  as  compound  ganglion  of  the  wrist 
is  tubercular  in  origin,  and  is  really  a  chronic  tuber- 
cular teno-synovitis.  In  advanced  cases  the  tendons 
themselves  are  invaded  by  the  advancing  tubercular 
jelly-like  tissue,  which  resembles  that  found  in 
similar  affections  of  the  synovial  membranes  of  joints. 
In  some  cases  the  condition  is  associated  with  tuber- 
cular disease  of  the  carpus. 

Treatment. — The  treatment  must  follow  the 
lines  of  the  treatment  of  tubercular  disease  of 
synovial  membranes  elsewhere.  Injections  of  iodo- 
form-emulsion  in  glycerine  may  be  tried,  but  early 
radical  operation  is  probably  the  best. 

Under  strict  aseptic  conditions,  the  skin  over  the 
swelling  should  be  incised  and  the  flaps  reflected, 
thoroughly  exposing  the  whole  of  the  cyst  :  this 
should  then  be  carefully  laid  open  from  end  to  end 
and  the  contents  evacuated.  Any  tendons  that  are 
implicated  in  the  cyst-wall,  or  are  invaded  by  the 
tuberculous  tissue,  are  freed  and  carefully  cleaned  hy 
dissection  ;  and  the  whole  of  the  walls  of  the  sac 
with  all  tuberculous  tissue  are  cut  away.  The 
resulting  wound  is  carefully  closed,  firm  pressure 
applied,  and  the  limb  immobilised  on  a  splint. 

The  results  of  such  treatment,  as  regards  the 
movements  of  the  tendons  and  usefulness  of  the 
limb,  are  good,  if  aseptic  primary  union  take  place, 
and  if  passive  movements  of  the  fingers  are  early 
carried  out.  Many  of  these  patients,  however, 
eventually  develop  other  manifestations  of  tubercu- 
lar disease. 

Marcus  Beck. 
C.  J.  Bond. 


GANGRENE  (ypatvu,  I  gnaw  or  corrode). — 
Synon.  :  Mortification  ;  Fr.  Gang7-enc  ;  Ger.  ckr 
Brand. 

Definition  of  Terms. — Gangrene  is  a  clinical 
term  implying  death  of  a  considerable  mass  ;  it 
implies  '  molar '  death  of  the  tissues,  as  opposed  to 
the  '  molecular '  deal  A  which  characterises  ulceration. 
Necrosis  also  means  death  of  tissue,  and  patholo- 
gically is  applied  equally  to  a  cell  and  to  a  limb  : 
clinically  its  use  is  limited  to  death  of  hard  tissues 
(bone  and  cartilage),  and  the  dead  part  is  called  a 
'  sequestrum. '  When  death  is  confined  to  soft  parts 
the  term  '  sloughing  '  is  used,  and  the  product  is 
called  a  'slough.'  'Mortification'  and  '  Sphacela- 
tion '  are  applied  equally  to  death  of  all  tissues, 
hard  or  soft. 

Classification. — Cliuiially  cases  of  gangrene 
are  usually  classified  according  to  their  cause  (so  far 
as  this  is  known),  e.g.  inflammatory,  thrombotic,  or 
embolic  gangrene  ;  or  according  to  some  striking 
factor  in  the  aetiology,  e.g.  diabetic  gangrene.  But 
a  practically  important  division — into  '  dry  '  and 
'moist'  gangrene —  is  based  upon  the  dryness  of 
the  dead  part — a  matter  much  influenced  by  acci- 
dental circumstances. 

^Etiology.  —  l.  General  Causes. — These  are,  as 
a  rule,  pre-disposing.  They  embrace  all  depressing 
circumstances  and  especially  such  as  induce  weak 
action  of  the  heart.  Among  them  may  be  mentioned 
insufficient  andbadfOod  ;  exposure,  exhaustion,  loss 
of  blood  ;  cardiac  disease  ;  extreme  anremia.  Gly- 
cosuria and  albuminuria  seem  to  render  the  tissues 
more  liable  to  pyogenic  infection  and  its  results. 

2.  Local  and  Exciting  Causes. — These  destroy 
cell-life  either  directly,  e.g.  heat  ;  or  indirectly  by 
cutting  off  nourishment.  The  same  cause  may  act 
either  directly  or  indirectly.  The  exact  mode  of 
action  of  some  causes  is  unknown,  e.g.  injury  to  the 
central  nervous  system. 

1.  Injury.  — Mechanical  Violence  —  cutting, 
crushing,  tearing — may  directly  destroy  the  life  of  a 
part  ;  or  it  may  injure  the  vessels  of  a  limb,  causing 
such  an  immediate  obstruction  to  the  circulation,  or 
such  an  extensive  extravasation  into  the  tissues,  or 
later  on  thrombosis  of  such  important  trunks,  that 
indirect  gangrene  of  more  or  less  of  the  part  beyond 
results.  Ligature  of  an  artery  in  its  continuity  may 
cause  gangrene,  if  the  collateral  circulation  canpot 
be  established.  Circular  constriction  may  at  once 
stop  all  circulation,  as  in  a  tightly  strangulated  hernia 
or  the  ligature  of  a  pedicle  ;  or  it  may  cause  only 
venous  obstruction  at  first,  great  swelling  and  possibly 
sloughing  occurring  later  on — as  in  ordinary  para- 
phimosis or  slightly  strangulated  hernia.  Constant 
pressure,  rendering  a  part  anremic  and  interfering 
with  the  activity  of  its  cells,  is  a  chief  factor  in  the 
causation  of  bedsores,  &c.  The  direct  effect  of 
caustic  chemicals  and  of  heat  and  cold  need  only  be 
referred  to  here.    See  Heat  ;  and  Cold. 

2.  Inflammation. — All  inflammations  resulting 
in  gangrene  are  infective,  and  pyococci  are  the  usual 
cause.  They  induce  gangrene  primarily  by  the  irri- 
tant action  of  the  micro-organisms  on  the  tissues  ; 
secondarily  Ijy  circulatory  disturliance  and  oedema. 
A  slight  cellulitis  in  a  strongly  predisposed  patient 
— e.g.  of  the  leg  in  a  patient  with  dropsy — may  lead 
to  extensive  sloughing.  The  more  intense  the 
cellulitis,  the  less  need  for  predisposition.  Passing 
up  the  scale  of  intensity  we  reach  the  '  acute 
spreading,'  'fulminating,'  or  'emphysematous' 
gangrene,  due  to  the  B.  oedematis  aerobius,  the  B. 
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emphysematosus  or  the  B.  cedematis  maligni,  which 
may  destroy  a  limb  in  three  or  four  days.  There 
is  also  a  group  of  cases  characterised  by  rapidly 
spreading  ulceration  with  the  formation  of  membrane 
upon  the  surface,  viz.  true  diphtheria  of  wounds, 
phagedenic  ulceration,  and  hospital  gangrene,  in 
the  last  two  of  which  only  cocci  have  been 
recognised.    See  Cancrum  Oris. 

3.  Vascular  Obstruction.  (a)  Arterial. — 
Spreading  arterial  thrombosis,  excited  usually  by 
the  changes  in  atheromatous  vessels,  is  a  very 
common  cause  of  gangrene  in  old  people  and  in 
those  whose  vessels  degenerate  prematurely.  The 
term  '  senile  gangrene '  was  synonymous  with 
thrombotic  gangrene  from  degenerate  vessels  ;  but  it 
has  lost  all  exactness  of  meaning  since  it  has  been 
shown  that  many  cases  of  dry  gangrene  in  the  old 
are  inflammatory,  being  doubtless  favoured  by  the 
presence  of  degenerate  and  especially  of  thrombosed 
vessels. 

In  Endarteritis  obliterans,  described  by  Felix  v. 
Winiwarter,  the  thickening  of  the  intima  leads  to 
great  diminution  and  even  obliteration  of  the  lumen 
of  the  arteries  of  a  part.  No  cause  is  discoverable, 
the  typical  patients  being  young  and  free  from 
syphilis.    The  disease  is  rare. 

Embolism  not  uncommonly  obstructs  arteries  and 
may  thus  give  rise  to  gangrene.    See  Embolism. 

(i^)  Venous. — So  free  is  the  anastomosis  of  veins 
that  it  is  extremely  rare  to  meet  with  gangrene  as  a 
result  of  venous  thrombosis,  however  extensive. 

4.  Nervous  Lesions. — Motor  paralysis,  as  in 
anterior  poliomyelitis,  leads  to  malnutrition,  and 
this  predisposes  the  part  to  ulceration  from  irrita- 
tion, and  to  sloughing  from  pressure.  But  the 
strongest  evidence  of  the  influence  exercised  by  the 
nervous  system  in  favouring  gangrene  is  afforded  by 
cases  of  sudden  crushes,  ha;morrhages  into  or  in- 
flammation of  the  spinal  cord,  or  of  some  wounds  and 
other  acute  lesions  of  a  cerebral  hemisphere,  in 
which  large  bedsores  develop  with  great  rapidity, 
and  in  spite  of  all  precautions.  In  paraplegia  the 
slough  is  sacral,  in  hemiplegia  retro-trochanteric  - 
i.e.  not  in  a  part  specially  exposed  to  pressure. 
The  sloughing  is  the  result  of  an  inflammation,  and 
the  'share  in  its  production  to  be  attributed  to  the 
nerve-lesion  is  uncertain. 

In  Symmetrical  Gangrene  or  Raynaud's  Disease 
the  most  commonly  accepted  view  of  the  setiology 
is  that  spasm  of  the  arterioles  leads  to  gangrene 
of  the  aflected  parts ;  and  that  the  spasm  is  of 
nervous  origin.  The  stimulus  inducing  it  and  its 
mode  of  action  are  unknown.  See  Raynaud's 
Disease. 

5.  Drugs. — Ergot  when  taken  in  bread  made 
from  rye  infected  with  the  Claviceps  purpurea, 
which  sometimes  constitutes  one  tenth  of  the  meal, 
gives  rise  to  gangrene  of  toes,  feet,  fingers,  nose,  and 
ears.  Its  action  is  probably  complex,  as  is  the  con- 
stitution of  the  drug.  By  one  or  other  of  its 
constituents,  it  slows  the  heart  and  somewhat 
weakens  the  pulse,  causes  contraction  and  even 
occlusion  by  thrombosis  of  arterioles  together  with 
a  hyaline  degeneration  of  the  intima,  produces 
violent  cramps  and  the  usual  symptoms  of  irritant 
poisoning.  Gangrene  from  this  cause  is  far  more 
common  in  men  than  in  women  for  some  un- 
explained reason — perhaps,  because  they  take  more 
than  their  share  of  the  bread.  The  worst  epidemics 
occurred  when  famine  forced  the  people  to  eat  the 
diseased  rye  so  soon  as  it  was  garnered,  and  there- 


fore when  the  ergot  was  fresh.  It  is  somewhat 
astonishing  that  gangrene  from  the  clinical  use  of 
ergot  should  be  almost  unknown,  considering  the 
freedom  with  which  it  is  prescribed,  and  the  periods 
during  which  it  is  exhibited  {see  Ergotism).  Carbolic 
acid  applied  as  a  lotion  has  in  rare  instances  caused 
gangrene  of  a  finger  or  other  small  part.  Mercury 
sometimes  excites  a  sloughing  stomatitis. 

The  fetiology  of  gangrene  is  often  mixed.  Thus, 
rarely,  gangrene  of  a  limb  occurs  during  or  just 
after  an  acute  fever — especially  typhoid — either 
from  thrombosis  or  from  embolism.  It  is  obvious 
that  the  cardiac  weakness  and  general  depression 
induced  by  the  illness  must  play  an  important  part 
in  determining  the  gangrene.  Again  '  diabetic 
gangrene '  is  often  spoken  of.  In  this  disease, 
gangrene  and  inflammatory  complications  do  not 
occur  before  early  middle  age,  and  they  are  not  met 
with  in  acute  or  '  malignant '  cases.  The  presence 
of  excess  of  sugar  in  the  fluids  of  the  body  ap- 
parently favours  the  growth  of  pyococci,  i.  e.  favours 
infection  ;  on  the  other  hand  the  nutrition  and 
resistance  of  the  tissues  are  probably  prejudicially 
affected  thereby.  Certain  it  is  that  an  arterial 
fibrosis  and  endarteritis  deformans  may  be  found 
in  young  subjects,  and  that  glycosuria  often  induces 
a  chronic  peripheral  neuritis.  Gangrene  in  diabetes 
is  usually  inflammatory,  excited  by  injury ;  it  is 
sometimes  fairly  rapid  and  painful,  and  it  then 
depends  chiefly  on  arterial  degeneration  ;  some- 
times it  is  slow  and  painless,  when  it  depends 
chiefly  upon  the  peripheral  neuritis  (Godlee). 

SiGNSOF  Gangrene. — For  a  few  hours andsome- 
times  for  much  longer  it  may  be  impossible  to  be  sure 
whether  a  part  is  going  to  live  or  die.  The  signs  of 
death  are  :  i.  Change  of  colour — to  waxy  pallor, 
red  and  white  mottling — and  finally  lividity  :  all 
these  may  be  seen  in  Raynaud's  disease,  and  main- 
tained for  considerable  periods,  recovery  occurring 
ultimately.  2.  Cessation  of  all  function,  in- 
cluding warmth,  sensation,  motion,  pulsation,  and 
secretion.  Warmth  may,  however,  be  artificially 
maintained — although  the  part  is  dead ;  and  even 
movement  may  be  produced  through  the  action  of 
long  tendons,  as  in  the  case  of  a  dead  toe.  3. 
Drying  and  shrivelling  of  a  part — '  mummifica- 
tion ' — or  putrefaction  of  it  are  positive  signs  of 
death. 

Mummification  is  favoured  :  by  gradiial  arterial 
obstruction,  the  venous  path  being  open  ;  by 
elevation  ;  by  slow  progress,  loss  of  epidermis, 
exposure  to  cool  dry  air,  and  by  the  absence  of  fat, 
muscle,  and  fluid  effusions  in  the  part  aflected. 

Moistness  and  putrefaction  are  favoured  :  by 
sudden  arterial  obstruction  (e.g.  embolism),  the 
heart  being  able  to  drive  blood  into  the  anaemic 
area,  but  unable  to  secure  its  return  by  the  veins  ; 
by  venous  obstruction  ;  by  rapid  progress  ;  by 
warmth,  poulticing,  and  other  obstacles  to  evapora- 
tion ;  by  much  fat,  muscle,  or  effusion  of  fluid. 

By  mummification,  sepsis  and  the  absorption  ot 
irritant  and  toxic  bodies  are  reduced  to  a  mini- 
mum ;  all  occur  very  freely  in  moist  gangrene.  The 
promotion  of  drying  is  therefore  very  important. 
Sepsis  is  not  a  necessary  consequence  of  gangrene, 
as  is  shown  by  the  result  of  non-infective  embolism 
of  an  end-artery  in  a  viscus  :  but  it  is  usually  diffi- 
cult to  sterilise  and  protect  from  infection  a  large 
portion  of  a  limb. 

Whether  a  dead  part  dries  or  remains  moist 
depends  upon  accidental  circumstances  to  a  suffi- 
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cient  extent  to  prevent  the  constant  association  of  a 
given  cause  with  either  the  moist  or  the  dry  form. 
Moreover  all  grades  between  the  two  extremes  are 
seen.  It  may  nevertheless  be  said  that  injuries  of 
all  kinds,  inflammations,  sudden  arterial  obstruc- 
tions, and  venous  obstructions,  usually  cause  moist 
gangrene  ;  and  that  gradual  obstruction  of  arteries 
is  the  great  cause  of  dry  gangrene  {thrombosis, 
endarteritis  obliterans). 

ArPE.'\RANCE  OF  Part. — (l)  In  djy gangrene. — 
A  dull  red  or  purple  patch  appears,  usually  upon  a 
toe,  without  marked  swelling  ;  it  slowly  spreads, 
the  skin  becoming  dry,  wrinkled,  brown  or  black, 
and  opaque.  A  toe  in  this  condition  has  been  some- 
what aptly  compared  to  a  'sucked-out  grape  skin.' 
Throughout  the  progress  of  the  case  it  is  fairly  clear 
where  dead  and  living  tissues  meet,  the  living  show- 
ing a  band  of  redness  of  moderate  intensity  due  to 
absorption  of  irritants  from  the  dead  (and  moist) 
layer  in  contact  with  them.  A  more  or  less  offensive 
odour  is  usually  present. 

(2)  In  moist  gangrene  the  appearances  vary 
much  more  than  in  dry.  Usually  the  part  is 
markedly  swollen  as  the  result  of  effusion  from  in- 
flammation, from  venous  obstruction,  or  from  mere 
lagging  of  blood.  Even  if  at  first  bright  red  from  acute 
inflammation,  the  part  becomes  blue  and  livid  from 
retarded  circulation  as  gangrene  approaches.  The 
epidermis  is  often  raised  by  sero-sanguineous  effusion 
either  in  bullre  or  over  wide  areas.  When  the 
epidermis  is  brushed  off,  the  derma  appears  moist, 
dull  red,  black,  greenish  or  ashy  grey — the  latter 
colours  being  associated  with  more  or  less  advanced 
putrefaction,  which  is  further  evidenced  by  a  highly 
offensive  odour  and  emphysematous  crackling. 
This  may  not  be  discoverable  in  tense  parts  ;  and  is 
most  marked  when  due  to  one  of  the  bacilli 
casually  concerned  in  emphysematous  gangrene. 
The  spread  of  moist  gangrene  is  usually  more  rapid 
than  that  of  dry,  and  it  is  often  impossible  to  be 
certain  where  dead  and  living  tissues  meet  :  this, 
however,  soon  becomes  evident  if  spread  ceases  by 
the  development  of  a  'line  of  demarcation,'  i.e. 
of  inflammation  in  the  living  tissues  in  contact  with 
the  dead. 

The  appearances  of  parts  destroyed  by  mechanical 
violence,  by  heat,  by  cold,  or  by  various  chemicals, 
vary  much  with  the  physical  effects  of  these  causes, 
e.g.  crushing,  charring,  or  straining  a  part. 

General  Symptoms. — These  are  complex,  being 
made  up  of  symptoms  connected  with  the  particular 
part  affected,  of  others  due  to  the  cause  of  the  gan- 
grene, and  of  others  again  arising  from  changes  in 
the  gangrenous  part. 

The  mere  aseptic  death  of  many  parts  hardly 
affects  the  general  well-being  ;  but  death  of  any 
part  of  course  implies  cessation  of  the  functions  of 
that  part — be  they  of  great  or  little  importance. 
Some  causes  of  gangrene  are  painful  and  produce 
shock  when  the  pain  is  sudden  and  severe,  exhaus- 
tion when  it  is  long-continued.  Gangrene  from 
slowly  spreading  thrombosis  ('  senile  ')  or  from  endar- 
teritis obliterans  is  often  accompanied  by  constant 
and  great  pain,  and  is  usually  preceded  by  signs 
of  impaired  circulation — coldness,  numbness,  formi- 
cation and  painful  cramps — warnings  which  should 
never  be  neglected  in  old  people.  The  moist  gan- 
grenes are  more  acute,  and  pain  as  a  rule  is  not 
great  ;  embolism  is  perhaps  the  most  painful  cause. 

Next  to  the  part  affected  and  its  mass,  its  infection 
with  septic  or  other  germs  is  the  point  of  chief  im- 


portance. There  is  a  great  difierence  under  this 
heading  between  dry  and  moist  forms.  In  the 
latter  all  the  symptoms  of  acute  or  chronic  septic 
absorption  are,  as  a  rule,  marked,  and  they  often 
lead  to  a  fatal  issue  ;  in  the  former  they  are  slight 
and  often  local  only,  so  that  health  is  preserved  for 
long  periods. 

Arrest  of  Gangrene.  — Many  forms,  e.g.  from 
injury,  do  not  tend  to  spread.  Inflammatory 
gangrene  is  the  type  of  spreading  gangrenes  :  it 
may  supervene  upon  other  forms  when  the  gan- 
grenous parts  become  septic.  Thrombotic  gangrene 
and  other  forms  due  to  progressive  obliteration  of 
arteries  also  tend  to  spread.  When  the  causes 
cease  to  act  and  the  gangrene  is  checked  a  '  line  of 
demarcation '  becomes  evident  between  the  dead 
tissues  (moist  or  dry,  septic  or  aseptic),  on  the  one 
hand,  and  the  more  or  less  inflamed  living  tissues, 
on  the  other.  The  irritation  of  the  living  by  the 
dead  leads  to  the  formation  of  granulation-tissue 
which  absorbs  the  connections  between  the  living 
and  the  dead  until — after  weeks,  months,  or  even 
years — the  dead  part  is  freed  and  comes  away.  It 
is  then  found  that  the  deeper  structures  of  a  limb 
have  retained  their  vitality  to  a  greater  distance 
from  the  centre  than  the  more  superficial  ;  so,  should 
healing  occur,  it  is  with  the  formation  of  a  typical 
'conical  stump.'  In  septic  cases  the  eroding 
granulation-tissue  is  confined  to  the  living  tissues  ; 
but  an  aseptic  slough  may  be  completely  infiltrated 
and  absorbed  ;  or,  if  too  large  lor  this,  cast  off  with- 
out suppuration.  During  the  process  of  sepai'ation 
of  septic  parts,  hemorrhage  may  occur  ;  it  is 
specially  frequent  in  phagedenic  ulceration  and 
hospital  gangrene. 

Prognosis. — The  general  condition,  the  situation 
and  extent  of  the  gangrene,  its  tendency  to  spread, 
and  the  point  at  which  amputation  must  be  done  to 
remove  the  dead  part,  must  be  considered. 

Treatment.  —  Genc7-al. — In  depressed  patients 
the  importance  of  careful  feeding,  stimulants  in 
moderation,  and  warmth  is  obvious.  Pain  must  be 
met  by  anodynes  ;  and  in  chronic  thrombotic 
gangrene  a  good  deal  depends  upon  whether  opium 
is  or  is  not  well  borne  in  cases  in  which  amputation 
is  not  allowable.  Bed-sores  must  always  be  care- 
fully guarded  against.  If  diabetes  is  present,  suitable 
dietetic  and  other  treatment  should  at  once  be 
instituted. 

Local. — Something  in  the  way  of  prevention  may 
often  be  effected  by  removal  of  pressure,  division  of 
constricting  bands,  or  incisions  to  evacuate  eflusions 
containing  irritants  and  causing  tension. 

It  may  be  stated,  generally,  that  in  cases  of  gan- 
grene due  to  injuries,  so  soon  as  it  is  evident  how  much 
is  gangrenous,  amputation  should  be  done  ;  so, also  in 
gangrene  from  embolism.  These  cases  do  not  tend 
to  spread,  but  do  tend  to  putrefy  :  and  every  pre- 
caution against  this  must  be  taken. 

In  acute  spreading  gangrene  (inflammatory)  with 
no  tendency  to  arrest,  early  and  high  amputation 
affords  the  only  chance  of  life,  but  is  only  too  often 
unsuccessful,  owing  to  local  recurrence. 

In  chronic,  slowly  spreading,  thrombotic  cases, 
often  starting  afresh  after  apparent  arrest,  the  patient 
may  be  saved  much  prolonged  suffering  by  ampu- 
tation well  above  the  gangrenous  part.  It  was 
advised  that  in  gangrene  reaching  to  the  middle  of 
the  foot  amputation  should  be  done  at  the  knee  ; 
but  the  tendency  of  late  has  been  to  amputate 
through  the  leg.    With  regard  to  the  height  at 
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which  amputation  should  be  done  :  in  cases  of  simple 
injury,  it  is  necessary  to  see  that  the  tissues  of  the 
flaps  are  sufficiently  supplied  with  vessels  to  be 
viable.  Where  the  gangrenous  part  is  septic  it  is  at 
least  equally  important  to  avoid  infected  tissues  in 
the  flaps  ;  for  any  inflammation  endangers  the 
vitality  of  injured  tissues.  In  virulent  spreading 
inflammations  leading  to  gangrene,  the  micro- 
organisms are  carried  up  the  limb  for  long  distances 
by  the  lymphatics  ;  so,  to  avoid  recurrence  of  gan- 
grene in  the  flaps,  it  is  desirable  to  avoid  the 
presence  in  them  of  any  oedema,  though  success  may 
follow  an  amputation  with  cedematous  flaps.  In 
chronic  thrombotic  cases,  recurrence  of  gangrene 
may  be  due  to  the  use  in  the  flaps  of  tissues  too 
poorly  supplied  with  blood  to  live  :  this  is  a  valid 
reason  for  operating  high  up.  But,  too  often,  fresh 
gangrene  is  the  result  of  an  inflammation  due  to 
infection  at  the  operation.  Given  efficient  asepsis, 
therefore,  the  circulation  in  the  tissues,  determined 
by  eye  and  touch,  must  fix  the  height  at  which  an 
amputation  will  be  safe.  In  Raynaud's  disease, 
early  amputation  should  never  be  done,  such  sur- 
prising recoveries  occur  ;  in  ergotism,  too,  a  line  of 
demarcation  should  be  allowed  to  form. 

While  waiting  to  learn  the  extent  of  a  gangrene, 
or  in  limited  cases  in  which  there  is  no  question  of 
amputation,  the  suspected  part,  and  even  that  beyond 
it,  should  be  cleaned  as  for  operation  and  dressed 
with  gauze  and  wool,  as  alter  operation,  to  prevent 
putrefaction. 

If  putrefaction  of  a  dead  part  has  set  in,  and  it 
cannot  be  completely  removed,  an  endeavour  to 
control  the  putrefaction,  to  combat  local  irritation 
and  general  sepsis,  and  to  promote  speedy  separa- 
tion of  the  part,  must  be  made.  Remove  as  much 
dead  tissue  as  possible  :  score  dead  parts  freely  to 
allow  fluid  to  escape  :  fill  the  cuts  and  cover  moist 
surfaces  with  boric  acid,  acetate  of  aluminium,  aristol 
or  other  powder  ;  apply  a  dressing  of  cyanide  gauze 
and  wool,  and  leave  the  part  exposed  to  the  air.  On 
no  account  use  poultices.  Boric  or  mercuric  fomen- 
tations well  wrung  out  will  often  keep  sloughs  fairly 
dry  and  sweet,  and  they  quicken  granulation. 
They  must  be  often  changed,  the  materials  being 
washed  and  boiled  before  use  again. 

In  cases  of  gangrene  associated  with  diabetes, 
amputation  should  be  done  in  painful  cases  spreading 
quickly  in  spite  of  diet  and  codeine  (e.g.  a  quarter 
of  an  inch  per  dic?n).  These  cases  are  dependent 
chiefly  on  arterial  degeneration.  In  slow  painless 
cases  there  is  no  need  to  hurry,  or  to  operate 
high  up,  trimming  up  being  often  sufficient.  A 
tendenc}'  to  coma  is  a  reason  for  amputating  rather 
than  a  contra-indication.  Actually  comatose  patients 
have  recovered  after  amputation  and  lived  for  years 
(Konig).  Stanley  Boyd. 

GARGLE  (7ap7api'f£o,  I  wash  the  throat). — 
Synon.  :  Fr.  Gargaris?iie  ;  Ger.  Gurgelinittel. 

Definition. — Gargles  are  liquids  employed  for 
the  production  of  local  effects  on  the  throat  and 
pharynx. 

Mode  of  Gargling. — Gargling  consists  in 
taking  about  a  tablespoonful  of  the  gargle  into  the 
mouth,  throwing  back  the  head,  and  agitating  the 
liquid  by  the  air  expelled  through  the  larynx.  With 
some  persons  the  gargle  goes  little  beyond  the  uvula 
and  base  of  the  tongue  ;  but  if  the  head  be  thrown 
well  back,  the  fluid  can  be  made  to  pass  into  the 
cavity  of  the  pharynx,  and  may  even  reach  the 


larynx  and  vocal  cords.  The  tension  of  the  muscles, 
in  thus  throwing  back  the  head,  is  apt  to  provoke 
efforts  at  deglutition,  so  that  sometimes  small 
portions  of  the  gargle  may  be  swallowed  ;  and 
occasionally  the  effort  terminates  abruptly  in  the 
patient  jerking  his  head  forwards,  and  expelling  the 
gargle  forcibly  through  the  nose. 

Guinier,  of  Cauterets,  has  demonstrated  a  method 
of  gargling  the  laryngeal  cavity.  His  instructions 
are  as  follows  :  ( i )  to  raise  the  head  slightly  ;  (2)  to 
open  the  mouth  moderately  ;  (3)  to  protrude  the  chin 
and  lower  jaw  ;  (4)  to  emit  the  sound  of  the  double 
vowel  as.  These  four  movements  open  largely  the 
back  of  the  mouth,  lift  the  velum  palati  and  uvula, 
separate  the  base  of  the  tongue  from  the  posterior 
wall,  and  allow  the  liquid  used  for  gargling  to 
gravitate  into  the  cavity  of  the  larynx.  One  ex- 
piratory act  is  the  only  respiratory  movement  that  is 
now  possible,  deglutition  is  vmder  control,  and  the 
gargle  bathes  the  pharynx  and  supraglottic  portion 
of  the  larynx.  When  it  is  desirable  to  gargle  the 
back  of  the  pharynx  and  posterior  nares,  the  patient 
must  take  a  mouthful  of  the  gargle,  and  use  it  as  he 
lies  flat  on  his  back  with  his  tongue  drawn  forward. 

Uses  and  Composition. — The  use  of  gargles 
is  contra-indicated  in  parenchymatous  inflammations 
of  the  tonsils,  and  in  all  cases  where  movement  of 
the  fauces  causes  severe  pain  ;  and  where,  as  in 
some  persons,  an  inability  exists  to  retain  liquid 
beyond  the  anterior  pillars  of  the  fauces  :  for  these 
it  is  more  convenient  to  apply  the  fluid  to  the  fauces 
and  pharynx,  either  by  injection,  or  in  the  form  of  a 
medicated  spray,  or  else  by  aid  of  a  brush  or  sponge. 

Gargles  vary  in  composition  according  to  their 
object.  If  prescribed  with  the  view  of  exercising 
the  muscles  of  the  soft  palate  and  pharynx,  and 
thereby  increasing  their  tone,  cold  or  iced  water  is 
generally  sufficient.  If  with  the  view  of  reducing 
and  allaying  local  inflammatory  conditions  of  the 
throat,  solutions  of  chlorate  or  nitrate  of  potassium 
or  of  borax  or  sodium  bicarbonate  (two  drachms  to 
eight  ounces),  or  of  solution  of  acetate  of  ammonium 
(one  part  in  four),  combined  with  infusion  of  linseed, 
thin  gruel,  or  water,  and  used  warm,  are  the  best. 
When  it  is  desirable  to  excite  the  mucous  membrane 
and  neighbouring  glands  to  further  secretion  and  thus 
reduce  local  congestion,  stimulant  gargles  are  useful, 
such  as  the  tinctures  of  capsicum  (half  a  drachm 
to  eight  ounces),  arnica,  myrrh,  pyrethrum,  and 
Eucalyptus  rostrata  (two  drachms  to  eight  ounces)  ; 
this  class  of  gargles  often  relieving  the  deafness 
caused  by  obstruction  of  the  Eustachian  tubes,  by 
increasing  the  pharyngeal  secretion.  To  check  ex- 
cessive secretion,  astringents  are  advisable  in  the 
form  of  the  salts  of  iron  and  zinc,  iron-alum  or  alum 
(forty  grains  to  eight  ounces),  tannin  (half  a  drachm 
to  eight  ounces),  or  infusion  of  rhatany.  This 
infusion-  with  addition  of  rose-water  forms  a 
valuable  astringent  gargle  and  has  no  deleterious 
action  on  the  teeth.  If  we  require  to  check 
ulceration,  or  to  dilute  and  purify  foul  or  putrid 
secretions  from  the  throat  and  tonsils,  antiseptic 
gargles  will  answer  the  purpose,  composed  of  one 
or  two  drachms  of  liquor  potassii  permanganatis 
to  a  pint  of  water,  or  one  drachm  of  solution  of 
chlorinated  soda  to  half  a  pint  of  water,  or  sulphurous 
acid  one  part  to  four,  or  glycerin  of  carbolic  acid 
(half  an  ounce  to  eight  ounces).  In  cases  of 
syphilitic  sore-throat,  a  gargle  of  perchloride  of 
mercury  (three  grains  to  eight  ounces)  has  been 
recommended.      In  many  cases  combinations  of 
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different  kinds  of  gargles  are  beneficial.  Water, 
barley-water,  rose  or  orange-flower  water  sweetened 
with  a  little  honey,  glycerin,  or  syrup,  constitute  the 
bases  of  most  gargles. 

John  C.  Thorowgood. 

GASTEIN,  in  the  Austrian  Alps.— Simple 
thermal  waters.         Mineral  Waters. 

GASTRALGIA  (yaa-ritp,  the  stomach  ;  and  &\yos, 
pain). — Synon.  :  Gastrodynia  ;  Fr.  Gastralgie^  \ 
Ger.  Gastralgie  ;  Magenschinerz.  —Paroxysmal  pain 
connected  with  the  stomach,  and  usually  of  a 
neuralgic  type.    Sec  Stomach,  Neuroses  of. 

GASTRECTASIS  (iKTaeris,  stretching).— 6>t' 
Stomach,  Dilatation  of. 

GASTRIC  FEVER.— A  popular  name  for  any 
febrile  condition  attended  with  prominent  abdominal 
symptoms  ;  as  well  as  fjr  typhoid  fever.  See 
Typhoid  Fever. 

GASTRIC  ULCER.— .S'^«  Stomach,  Ulceration 

of. 

GASTRITIS. — Inflammation  of  the  Stomach. 
See  Stomach,  Inflammation  of. 

GASTRODYNIA  (oSwt;,  pam).— Pain  connected 
with  the  stomach.  As  generally  used  the  term  is 
synonymous  with  ^(Z^/ra/.^w.  See  Stomach,  Neu- 
roses of. 

GASTRO-ENTERIC  {ivTipov,  the  intestine).— 
This  term  is  applied  to  those  morbid  states  in  which 
the  stomach  and  intestines  are  simultaneously 
affected.    Sec  Stomach  ;  and  Intestines. 

GASTROPTOSIS      (tttwo-is,  Ifalling).— 
Stomach,  Displacement  of. 

GASTRORRHCEA  (^e'o,  I  flow).— A  vague 
term  used  to  denote  any  excessive  secretion  of  fluid 
by  the  mucous  membrane  of  the  stomach. 

GENERAL  PARALYSIS  OF  THE  INSANE. 

•  Synon.  :  General  Paresis ;  Paretic  Dementia  ; 
Dementia  Paralytica  ;  Fr.  Paralysie  gcnerale  dcs 
alienes  ;  Ger.  Allgeineine  Paralyse. 

Definition. — A  disease  of  the  nervous  system 
especially  affecting  the  brain  ;  characterised  clinically 
l)y  progressive  generalised  loss  of  power  and  sensa- 
tion, associated  with  general  failure  of  nutrition 
and  progressive  mental  deterioration  ending  in 
dementia  ;  though  usually  presenting  for  a  time  on 
the  one  hand  exaltation  and  expansive  ideas,  or  on 
the  other  depression  with  hypochondriacal  or 
melancholic  ideas  ;  almost  invariably  fatal  and  pre- 
senting post-mortem  evidence  of  organic  changes  in 
the  brain  and  spinal  cord  and  their  membranes. 

Causes.  —  (i)  Sex  The  male  sex  is  more  fre- 
quently affected  than  the  female  in  the  proportion  of 
about  4  to  I.  Below  the  age  of  twenty-five,  how- 
ever, the  influence  of  sex  is  not  so  marked,  and  in 
general  paralysis  occurring  in  children  the  two 
sexes  are  equally  affected.  (2)  Age. — The  disease 
is  most  common  between  the  ages  of  thirty  and  fifty- 
five  years,  though  well-marked  instances  of  it  are 
met  with  in  childhood  and  also  in  advanced  age. 
(3)  Heredity. — Insane  inheritance  is  less  frequently 
found  than  in  other  forms  of  insanity.  Direct 
inheritance  of  general  paralysis  is  found  in  some 


cases  ;  and  of  especial  importance  is  the  fact  that 
a  history  of  both  parental  syphilis  and  general 
paralysis  is  often  obtained  in  juvenile  cases,  with 
evidence  of  inherited  syphilis  in  the  patient  or  other 
members  of  the  family.  The  same  association  may 
also  be  found  in  cases  where  the  patient  is  no  longer 
'juvenile,'  but  breaks  down  in  young  adult  life, 
sometimes  with  no  other  apparent  cause  than  an 
inheritance  of  syphilis  and  general  paralysis.  A 
parental  history  of  alcoholism,  epilepsy,  '  softening 
of  the  brain,' hemiplegia,  or  'paralysis'  is  not  in- 
frequent. (4)  Marriage. — The  greater  number  of 
general  paralytics  are  married.  (5)  occupations 
of  general  paralytics  are  those  involving  much  strain, 
emotional  excitement,  exposure,  and  overworl-:  with 
insufficient  rest  for  repair.  The  lower  classes  are 
more  liable  to  general  paralysis  than  the  upper. 
Pecuniary  difficulties  and  adverse  circumstances  are 
frequently  the  immediate  cause  of  the  disease,  but 
are  generally  associated  with  such  predisposing 
causes  as  heredity,  syphilis,  or  alcoholic  excess.  A 
previous  history  of  mental  disorder  is  rare.  (6) 
Hccui-injuries. — There  may  be  a  history  of  head- 
injury  many  years  before,  followed  by  alteration  of 
character  or  by  alcoholism  or  syphilis.  In  some 
cases  there  is  a  history  of  a  recent  head-injury,  but 
on  investigation  it  is  generally  found  that  symptoms 
of  general  paralysis  have  preceded  the  injury,  or  that 
the  latter  has  been  due  to  a  fall  resulting  from  a 
slight  seizure,  and  that  there  are  other  causes  which 
might  lead  to  the  development  of  general  paralysis. 
(7)  Dwellers  i)i  towns.,  especially  where  syphilis  and 
alcoholism  are  rife,  are  more  liable  to  be  aftected 
than  those  living  in  the  country.  The  Celtic  races, 
as  long  as  they  avoid  towns,  syphilis,  and  alcoholism, 
seem  to  be  free  from  the  disease.  (8)  Syphilis.  — The 
aetiological  importance  of  syphilis  in  general  paralysis 
is  now  generally  recognised,  though  observers  are 
not  yet  agreed  as  to  its  frequency  or  as  to  whether 
general  paralysis  invariably  implies  syphilitic  infec- 
tion either  congenital  or  acquired.  The  more 
closely  the.history  of  cases  is  enquired  into,  the  more 
frequently  can  a  history  of  syphilis  be  obtained  ; 
and  in  the  'juvenile  '  cases  there  is  always,  and  in 
adults  occasionally,  to  be  found  evidence  of  con- 
genital syphilis  either  in  the  patient  or  other 
members  of  the  family.  Syphilis  appears  to  act  in 
the  great  majority  of  cases  as  a  predisposing  rather 
than  an  exciting  cause,  the  nutrition  of  the  cortex 
being  altered  so  that  degenerative  changes  readily 
take  placefrom  other  poisons  or  from  mental  or  physi- 
cal stress.  (9)  Alcoholic  Excess. — A  history  of  alco- 
holism is  found  very  frequently  in  general  paralysis, 
and  is  considered  by  some  observers  to  be  a  more 
important  cause  than  syphilis.  Alcoholic  excess  is 
sometimes  a  symptom  of  the  onset  of  the  disease, 
(lo)  Sexual  Excess. — General  paralysis  occurs  most 
commonly  in  those  who  have  led  fast  and  irregular 
lives  and  in  whom  sexual  excess  has  been  combined 
with  the  two  preceding  causes.  In  other  cases,  as 
for  example  in  the  case  of  old  men  marrying  a 
second  time  to  partners  much  younger  than  them- 
selves,this  appears  to  be  immediately  responsible  for 
the  disease  where  no  other  cause  can  be  traced. 
Sexual  excess  in  the  early  stage  may  be  mistaken  for 
the  cause  of  the  disease,  (ii)  Sunstroke  is  often 
credited  with  the  production  of  general  paralysis, 
but  in  most  cases  an  early  seizure  has  been  mis- 
taken for  a  sunstroke,  and  even  in  those  cases 
where  there  has  really  been  '  coup  de  soleil '  there 
will  be  found  to  be  other  causes  likely  to  produce 
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general  paralysis.  {12)  Lead-poisonijig  in  some 
cases  gives  rise  to  symptoms  closely  resembling 
general  paralysis,  but  it  is  doubtful  if  it  can  produce 
the  disease  apart  from  other  causes  such  as  syphilis 
and  alcohol.  It  is  rare  to  find  only  one  cause  unless 
it  be  in  the  cases  occurring  early  in  life,  where 
there  is  nothing  else  than  congenital  syphilis  to 
account  for  the  disease.  The  most  common  com- 
bination is  the  male  sex,  the  prime  of  life,  a  previous 
history  of  syphilis,  and  either  alcoholism,  sexual 
excess,  or  great  physical  or  mental  stress. 

Symptoms. — The  disease  is  usually  described  as 
occurring  in  '  stages,'  but  these  divisions  are  arbitrary 
and  useful  only  for  purposes  of  description,  there 
being  often  no  dividing  line  between  one  stage  and 
another. 

The  essence  of  the  disease  from  the  mental  side 
is  a  progressive  dementia,  and  from  the  physical 
side  a  gradually  increasing  paralysis,  at  first  affecting 
the  finer  movements  of  speech  and  handwriting,  ihe 
pupillary  reactions  and  co-ordinate  movements,  and 
later  involving  general  loss  of  power  in  the  limbs 
and  loss  of  control  over  the  bladder  and  rectum. 

First  Stage. — This  may  be  held  to  include  the 
period  from  the  first  appearance  of  some  mental  or 
physical  disorder  up  to  the  establishment  of  chronic 
.  mental  failure.  Alteration  of  character  is  very 
common  before  there  is  noticeable  intellectual  or 
bodily  failure.  Thus  the  earliest  indications  of  loss 
of  control  and  of  impending  intellectual  ruin  maybe 
some  act  which  brings  the  patient  into  conflict  with 
the  law.  Theft,  sexual  crimes,  drunkenness,  incen- 
diarism, exposure  of  the  person,  may  occur  thus  in 
those  who  have  previously  been  well-conducted. 
Failure  of  memory  and  of  intellectual  power  and 
business-capacity  appears  early,  the  highest  acquire- 
ments being  affected,  especially  if  they  are  of  a 
nature  requiring  skill  and  dexterity.  The  emotional 
state  is  one  of  instability,  varying  from  one  of  de- 
pression with  sense  of  impending  illness  and  tendency 
to  weep  at  trifles,  to  a  gay  hilarious  condition  with 
sense  of  well-being  and  reckless  benevolence.  Out- 
bursts of  violent  passion  may  occur,  passing  off 
quickly  or  leading  to  sudden  violence.  Fortunes 
may  be  squandered,  or  reckless  speculation  indulged 
in  by  those  without  means.  The  patient  is  ever 
changing  his  wishes  and  intentions,  and  there  may 
be  confusion  of  thought  or  '  absence  of  mind  '  passing 
into  stupor  and  silence.  Severe  frontal  or  vertical 
headache,  fulness  or  singing  noises  in  the  head,  and 
vertigo  are  common.  There  may  be  insomnia  with 
nocturnal  restlessness,  or,  on  the  contrary,  excessive 
drowsiness  during  the  day. 

Sooner  or  later  definite  mental  alienation  appears, 
and  may  occur  in  various  forms,  (i)  A  great  many 
cases  simply  show  from  the  first  a  progressively  in- 
creasing dementia,  with  slightly  marked  or  transient 
■depression  or  excitement.  The  memory  for  recent 
events  fails,  as  also  do  the  business-capacity,  judg- 
ment, and  power  of  abstract  thought.  The  will 
becomes  weakened  and  the  patient  becomes  childish. 
With  this  is  loss  of  cleanliness  and  of  tidiness  in 
dress.  Tire  patient,  though  manifestly  failing,  ex- 
presses himself  as  being  'quite  well,'  or  'all  right,' 
but  without  necessarily  any  exuberant  exaltation.  In 
other  cases  there  is  torpor  and  silence  with  resist- 
ance, sluggish  circulation,  and  loss  of  facial  expression. 
Control  over  bladder  and  rectum  is  lost  early,  and 
general  enfeeblement  develops  rapidly.  (2)  The 
next  group  contains  those  cases  marked  by  expan- 
sive delirium  or  maniacal  excitement.    The  exalted 


self-feeling  which  may  exist  in  the  earliest  stage 
becomes  more  marked,  and  develops  into  boundless 
exuberance  of  spirits  with  general  excitement,  reck- 
less expenditure,  and  extravagant  delusions  as  to 
wealth,  power,  and  position,  changing  from  day  to 
day  and  hour  to  hour.  With  this  may  be  great 
violence  or  homicidal  attacks,  absurd  self-decoration, 
noisiness,  sleeplessness,  destructiveness,  and  loss  of 
flesh.  In  some  cases  the  amount  of  exaltation 
is  great  but  the  general  excitement  moderate,  while 
i  1  others  maniacal  excitement  preponderates,  with 
the  enunciation  of  exalted  delusions  from  time  to 
time.  In  the  latter  group  the  excitement  is  often 
extreme  and  marked  by  extreme  destructiveness, 
filthy  habits,  refusal  of  food,  and  profound  exhaus- 
tion, from  which  it  appears  that  the  patient  cannot 
possibly  recover.  Incoherence  becomes  extreme, 
and  the  condition  may  pass  into  chattering  delirium 
with  fragmentary  references  to  exalted  ideas. 
In  other  cases  the  state  is  one  of  silent  excitement. 
(3)  Cases  marked  chiefly  by  depression.  In  some 
patients  depression  exists  throughout  the  disease 
without  any  development  of  excitement  or  exalta- 
tion ;  in  others  it  exists  as  an  early  stage,  and  after 
a  time  is  replaced  by  these.  The  depression 
may  be  marked  by  delusions  of  wickedness,  perdi- 
tion, ruin  or  conspiracy,  or  hypochondriacal 
delusions  as  to  the  state  of  the  viscera,  or  by  stupor. 
In  some  cases  delusions  of  persecution  are  found, 
resembling  at  first  sight  the  organised  delusions  met 
with  in  chronic  delusional  insanity.  Depression  in 
general  paralysis  may  be  accompanied  by  refusal  of 
food  and  suicidal  attempts,  as  in  functional  melan- 
cholia, but  there  is  more  evidence  of  dementia. 
Loss  of  memory  is  frequent,  and  there  may  be 
isolated  extravagant  ideas  associated  with  the  de- 
pression. Occasionally  micromania  (delusion  of 
belittlement)  and  '  necromimesis '  (simulation  of 
death)  are  met  with.  (4)  In  another  group  the  mental 
disorder  is  characterised  by  alternating  excitement 
and  depression — general  paralysisof  the  double  form. 

Whatever  be  the  mode  of  onset,  dementia  is 
the  goal  to  which  the  disease  leads,  and  some  evi- 
dence of  it  is  found  in  all  varieties. 

The  physical  signs  of  the  disease  are  of  the  utmost 
importance  in  forming  a  diagnosis,  and  should ' 
always  be  carefully  sought  for.  They  may  occur 
very  early  and  before  the  mental  disorder  is  obvious, 
or  may  not  be  marked  till  later,  and  in  some  cases 
they  are  masked  by  the  mental  condition  at  first. 

The  facial  movements,  especially  if  there  be  ex- 
citement, are  apt  to  be  excessive  and  inco-ordinate. 
The  act  of  speaking  or  showing  the  teeth  is  accom- 
panied by  twitchings  or  tremors  of  the  lips  and 
cheek-muscles  or  elevation  of  the  eyebrows.  The 
expression  may  be  one  of  gaiety  or  of  depression  or  of 
stolid  indifference,  but  as  the  disease  progresses  ex- 
pression is  lost.  Sucking,  or  smacking,  or  chewing 
movements  of  the  lips  and  jaw  are  frequent.  Occa- 
sionally facial  paralysis  is  found. 

The  oculo-motor  signs  are  of  great  importance. 
Occasionally  ptosis  or  strabismus  is  met  with,  but 
chiefly  in  the  early  stages.  The  pupils  are  commonly 
unequal  and  irregular  in  outline,  and  the  light-reflex 
is  lost  or  sluggish,  especially  in  the  larger  pupil, 
while  the  reaction  to  accommodation  still  persists, 
to  be  lost  later  on  in  the  disease.  In  other  cases, 
especially  those  beginning  with  tabetic  symptoms, 
there  is  minute  contraction  of  the  pupils,  with  loss 
of  light-reflex  and  loss  of  dilatation  on  shading  or 
on  peripheral  stimulation.    Failure  of  consensual 
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action  of  the  pupils  and  of  dilatation  on  peripheral 
stimulation  is  often  a  very  early  sign.    The  tongue 
shows  fine  tremor  and  coarse  jerky  movements  on 
protrusion,  and  is  often  pressed  tightly  on  the  lower 
lip,  as  if  for  support.    Affection  of  speech  may  be 
an  early  symptom  or  may  not  be  marked  till  the 
disease  has  made  some  progress.     It  is  characterised 
by  tremor,  increased  eflbrt,  slowness,  and  stammer- 
ing or  stumbling  over  long  or  difficult  words.  It 
becomes  more  noticeable  with  fatigue,  and  often 
resembles  in  its  slurred  and  slovenly  nature  the 
speech  of  a  drunken  man.    Occasionally  there  is 
aphasia.     The  handwriting  may  be  affected  quite 
early,  or  later,  as  in  the  case  of  speech.     It  exhibits 
tremor,  slowness,  reversion  to  the  childish  type, 
separation  of  letters,  omission  of  terminal  letters  or 
syllables  or  of  entire  words,  or  sometimes  their 
repetition,  and  a  general  untidiness.    It  may  be 
quite  illegible.    The  hands  show  clumsiness  in  other 
movements  requiring  dexterity  and  delicate  co-ordi- 
nation, and  tremor  when  they  are  held  out  with  the 
fingers  separated.    The  gait  is  commonly  free  and 
active  in  the  earliest  stages,  and  some  of  these 
patients  are  at  first  constantly  walking.    Sooner  or 
later  there  is,  however,  clumsiness  and  unsteadiness, 
with  a  tendency  to  trip  over  obstacles  and  inability 
to  walk  along  a  straight  line.     In  a  certain  propor- 
tion of  cases  there  is  ataxic  gait  with  other  sym- 
ptoms of  tabes  dorsalis  for  some  years  before  the 
onset  of  mental  disorder.    Temporary  loss  of  power 
in  one  or  other  leg  may  appear  early  as  the  result 
of  a  seizure.    The  knee-jerks  may  be  normal,  but 
in  a  large  proportion  of  cases  are  exaggerated.  In 
others  they  may  be  absent  either  with  or  without 
ataxic  gait,  while  occasionally  one  knee-jerk  is  lost 
and  the  other  exaggerated.    There  may  be  defective 
colour-vision  or  defect  of  sight,  sometimes  associ- 
ated with  atrophy  of  the  optic  discs,  defect  of  smell 
and  diminution  of  cutaneous  sensiljility  ;  but  these 
are  more  common  in  the  later  stages  of  the  disease. 
Occasionally  a  convulsive  seizure,  or  a  series  of 
them,  marks  the  onset  of  the  disease,  though  these 
are  much  more  frequent  later  on.    Sexual  power 
may  be  excessive  at  first,  but  more  commonly  sexual 
desire  is  increased  but  sexual  power  lost.    At  the 
end  of  the  first  stage  there  may  be  a  complete  re- 
mission of  the  mental  symptoms,  especially  if  the 
onset  has  been  marked  by  excitement  or  depression, 
and  to  a  less  degree  of  the  physical  signs.  Remis- 
sions may  last  for  some  months  and  may  be  of  vary- 
ing degrees  of  completeness. 

Second  stage. — The  second  stage  may  follow  a 
remission  or  may  be  inseparable  from  the  first, 
being  merely  marked  by  confirmed  chronic  mental 
failure.  Dementia  is  now  a  marked  feature,  the 
memory  for  remote  as  well  as  recent  events  becomes 
unreliable  or  is  lost.  Thought  and  reasoning-power 
are  much  enfeebled  :  the  patient  lives  in  a  world  of 
his  own,  is  wrapt  up  in  his  delusive  ideas,  and 
occupies  himself  in  childish  ways.  In  other  cases 
there  may  be  persistent  unreasoning  excitement 
with  destructiveness  and  dirty  habits  ;  or  hypo- 
chondriacal depression  may  replace  the  former  ex- 
altation. The  emotional  state  becomes  more  uni- 
form and  apathetic,  volition  is  enfeebled,  and  the 
patient  is  commonly  placid,  easily  led,  and  spending 
a  great  deal  of  his  time  sitting  unoccupied  in  an 
arm-chair.  The  special  senses  become  more 
blunted,  and  analgesia  may  lead  to  injuries  being 
overlooked.  Bruises  form  easily  and  may  suppurate  : 
hfematoma  auris  is  often  met  with. 


The  physical  signs  previously  referred  to  become 
more  marked,  the  appetite  may  be  voracious  and 
the  manner  of  eating  gluttonous,  so  that  the  food 
may  be  bolted,  and  as  a  result  of  this  and  of 
diminished  pharyngeal  sensitiveness  portions  of  it 
may  pass  into  the  larynx.  Incontinence  of  urine 
(sometimes  due  to  the  overflow  from  a  distended 
bladder)  is  more  common  than  at  first,  and  the  patient 
needs  constant  attention  to  keep  him  clean.  The 
general  nutrition  fails,  so  that  whereas  there  was 
undue  fatness  at  the  end  of  the  first  stage  or  during 
remission  there  is  now  gradual  loss  of  flesh  and 
wasting  of  muscles.  The  temperature  is  slightly 
above  normal.  The  skin  becomes  coarse  and  greasy, 
and  there  may  be  herpetic  eruptions.  Seizures  of 
various  kinds  are  now  more  apt  to  appear,  and  these 
may  be  epileptiform,  apoplectiform,  paralytic,  or 
quasi-syncopal  in  nature.  Paralyses  following 
seizures  may  be  temporary  or  permanent,  and  the 
dementia  is  always  more  marked  afterwards.  Life 
may  be  cut  short  by  a  seiztire  in  this  stage. 

Third  Stage. — The  third  stage  is  marked  by 
the  extreme  of  mental  and  physical  ruin.  The 
patient  is  confined  to  bed  and  leads  a  purely  vegeta- 
tive existence,  having  to  be  fed,  washed,  and  attended 
to,  in  every  way.  The  mind  is  a  blank,  relatives 
are  not  recognised,  and  no  attention  is  paid  to 
surroundings.  Speech  is  lost  or  reduced  to  meaning- 
less noises.  Sensation,  emotion,  and  volition  dis- 
appear. There  is  complete  paralysis,  the  muscles 
waste,  and  contraction  of  limbs  appears  and  often 
becomes  extreme.  Unless  great  care  be  taken  as 
to  cleanliness,  bed-sores  may  form,  and  the  bones 
become  extremely  brittle.  Constant  grinding  of  the 
teeth,  even  to  erosion  of  the  jaws,  is  a  common 
feature.  Finally  death  supervenes,  from  failure  of 
the  heart,  from  gradually  increasing  coma,  from  a 
convulsive  seizure,  or  from  some  pulmonary,  vesical, 
or  intestinal  complication. 

Duration. — The  average  duration  of  life  from 
the  onset  of  symptoms  is  two  years,  but  some  cases 
are  cut  short  in  a  few  weeks  or  months,  while  others 
live  ten  years  or  longer. 

Prognosis. — This  disease  is  almost  invariably 
fatal,  but  cases  have  been  recorded  in  which  the  sym- 
ptoms have  become  arrested,  the  patient  remaining 
demented  but  the  physical  signs  becoming  stationary. 
Recovery  has  been  reported  in  a  very  few  cases,  but 
generally  such  cases  are  examples  of  a  long  remission 
of  symptoms. 

Diagnosis. — In  the  early  stages  the  disease  is 
frequently  overlooked,  care  not  being  taken  to 
examine  into  the  physical  as  well  as  the  mental 
state  ;  and  in  many  cases  time  alone  will  show  the 
real  nature  of  the  disease.  Alteration  of  character 
and  failure  of  capacity  for  business  in  a  man  of  adult 
life,  especially  where  there  is  a  history  of  syphilis, 
should  lead  to  a  careful  ph3'sical  examination.  From 
ordinary  acute  mania  or  melancholia  or  other  func- 
tional disorders  the  diagnosis  is  made  by  the  physical 
signs.  The  occurrence  of  a  fit  early  in  the  disease 
is  a  very  significant  sign.  Epilepsy  is  not  followed 
by  the  development  of  general  paralysis,  but,  as  the 
latter  sometimes  begins  with  a  series  of  epileptic 
seizures,  there  may  be  a  wrong  diagnosis  :  the 
occurrence  of  the  physical  signs  and  the  progress  of 
the  case  will  clear  up  the  doubt.  In  senile  cases 
there  may  be  a  difficulty  in  deciding  between  general 
paralysis  and  ordinary  senile  dementia.  In  both 
there  may  be  tremor,  general  weakness,  excitement, 
eroticism,  loss  of  memory,  convulsive  seizures,  ancl 


576 


GENERAL  PARALYSIS  OF  THE  INSANE 


progressive  decay  of  body  and  mind.    In  senile 
dementia,  although  aphasia  is  not  uncommon,  there 
is  not  the  characteristic  affection  of  speech  and 
handwriting  of  general  paralysis,  the  pupils  usually 
still  react  to  light  and  are  not  unequal,  and  there 
is  a  greater  liability  to  localised  paralyses  or  hemi- 
plegia, the  result  of  thrombosis  or  cerebral  haemor- 
rhage.   Intra-cranial  tumours  sometimes  give  rise 
to  symptoms  resembling  the   demented  form  of 
general  paralysis.    The  speech  is,  however,  not 
characteristic,  and  the  occurrence  of  vomiting  and 
optic  neuritis  with  local  convulsive  attacks  and 
paralyses  should  clear  up  the  diagnosis.  Acute 
mania  from  alcoholic  excess  is  often  associated  with 
great  exaltation,  but  there  is  less  liability  to  affection 
of  the  pupils,  knee-jerks,  and  speech.  Tremor, 
though  common,  is  finer,  and  there  is  less  inco-ordi- 
nation  than  in  general  paralysis.    There  is  more 
difficulty  in  cases  of  chronic  alcoholism  where  there 
are  persistent  tremor  and  enfeeblement  of  mind  with 
perhaps  inequality  of  pupils.    In  such  cases  the 
disease  does  not  progress  during  efficient  treatment 
as  does  general  paralysis.    Hallucinations  and  delu- 
sions of  persecution  are  more  common,  and  there 
are  often  other  evidences  of  chronic  alcoholism,  while 
the  speech  is  not  characteristically  affected.  Bromide 
of  potassium  and  chloral  hydrate  if  taken  for  long 
periods  may  give  rise  to  delirium  with  much  tremor, 
passing  off  with  the  cessation  of  the  drug.  Syphilitic 
disease  of  the  brain  or  meninges  may  simulate 
general  paralysis,  but  there  is  a  greater  likelihood  of 
headache,  optic  neuritis,  and  local  paralyses,  while 
expansive  delirium  is  as  a  rule  absent.  Antisyphilitic 
remedies  may  rapidly  lead  to  recovery,  whereas 
general  paralysis  seems  to  be  unaffected  by  them. 
Although  locomotor  ataxy  may  precede  the  develop- 
ment of  general  paralysis,  ataxy  may  in  other  cases 
be  associated  merely  with  functional  mental  disorder 
without  development  of  affection  of  speech  and 
handwriting  and  without   dementia.     The  term 
'  pseudo-general  paralysis '  has  been  applied  to  cases 
of  alcoholic  or  syphilitic  origin  in  which  there  are 
tremors,  inequality  of  pupils,  local  paralyses,  and 
mental  disorder.    In  some  of  these  cases  the  disease 
eventually  assumes  the  characteristics  of  general 
paralysis,  namely  progressive  dementia  and  pro- 
gressive paralysis,  while  in  others  there  is  recovery 
or  arrest.    In  deciding  as  to  the  nature  of  any  given 
case  the  whole  of  the  mental  and  physical  symptoms 
and  the  course  of  the  disease  must  be  taken  into 
account. 

Pathology. — The  skull-cap  is  usually  thickened, 
and  the  diploe  obliterated.  The  dura  mater  is 
thickened  and  adherent  to  the  bone,  and  may  show 
hemorrhagic  pachymeningitis  either  on  its  inner  or 
outer  surface.  The  deposit  may  vary  from  a  thin 
rust-coloured  fibrinous  layer  to  a  large  clot  or  a  cyst 
contained  in  a  fibrinous  membrane  covering  one  or 
both  hemispheres.  The  pia-arachnoid  is  thickened, 
sodden,  and  gelatinous,  and  shows  milky  patches, 
especially  over  the  frontal  and  parietal  regions. 
Subarachnoid  fluid  is  found  in  excess,  where  there 
is  wasting  of  the  convolutions.  The  pia-mater  is 
unduly  vascular,  and  is  generally  adherent  in 
patches  to  the  summits  of  the  convolutions  in  the 
parietal  and  frontal  regions,  which  become  torn 
in  the  attempt  to  strip  it.  Sometimes  the  adhesion 
is  so  intimate  that  it  is  impossible  to  remove  the 
pia-mater. 

The  brain  generally  is  wasted,  more  especially 
in  the  frontal  and  parietal  regions,  and  the  substance 


is  soft  and  sodden.  There  may  be  localised  soften- 
.ings  or  small  hasmorrhages  in  the  grey  or  white 
matter.  The  grey  matter  shows  irregular  vascularity 
or  anxmia.  The  ventricles  are  dilated  with  excess 
of  fluid,  and  the  lining  membrane  is  granular  in 
appearance. 

The  spinal  membranes  may  show  similar  changes 
to  the  cerebral.  The  substance  of  the  cord  is  soft, 
and  the  cord  as  a  whole  frequently  wasted.  On 
section  there  may  be  evidence  of  degenerative 
changes  in  the  lateral  or  posterior  columns. 

Miiroscopically,  degenerative  changes  are  met 
with  in  the  cortical  neurons,  especially  in  the  large 
pyramidal  ones.  The  changes  are  met  with  in  all 
degrees  from  commencing  chromatolysis  to  complete 
destruction  of  the  cell-body,  separation  from  its 
processes,  and  granular  disintegration. 

The  tangential  and  radial  fibres  of  the  cortex 
disappear.  The  small  arteries  are  dilated  and  often 
distended  with  blood,  their  coats  thickened,  and  the 
perivascular  sheath  full  of  exuded  leucocytes. 
Syphilitic  arteritis,  and  fatty  and  hyaline  changes 
in  the  vessel-walls  may  be  found.  Ford  Robertson 
considers  proliferation  of  the  cellular  elements  of  the 
capillaries,  or  hyaline  and  granular  changes  in  their 
walls,  to  be  an  essential  change  in  general  para- 
lysis. 

The  neuroglia  is  increased,  and  especially  in  the 
outer  layer  of  the  cortex  there  is  a  diffuse  matting 
of  the  processes  of  'spider-cells.'  The  latter  are 
also  found  scattered  through  the  cortex  in  con- 
nection with  the  sheaths  of  vessels,  or  in  contact 
with  shrunken  and  degenerate  nerve-cells.  In  the 
cord  similar  degenerative  changes  are  found  in  the 
cells  of  the  anterior  cornua,  and  sclerotic  changes 
in  the  lateral  or  posterior  columns.  Much  con- 
troversy has  raged  in  the  past  over  the  question  as  to 
whether  the  changes  found  in  the  central  nervous 
system  are  evidence  of  a  primary  inflammatory 
process  (meningo-encephalitis)  with  secondary  de- 
generative changes,  or  a  primary  degeneration  of 
the  nervous  tissues  with  secondary  changes  in  the 
vascular  fibrous  and  neuroglial  structures.  Mott 
advocates  the  view  that  the  disease  is  essentially 
a  primary  degeneration  of  the  cortical  neurons 
with  secondary  changes  due  to  the  irritation  of 
the  products  of  degeneration.  This  theory  of  a 
primary  degenerative  change  is  more  generally 
received  than  that  of  a  primary  inflammation. 
Another  theory  is  that  some  toxin,  either  from 
syphilitic  infection  or  some  other  poison,  or  arising 
from  stress  of  the  nervous  system,  leads  to  changes 
in  the  cerebral  capillaries,  and  subsequent  degenera- 
tion of  the  nerve-cells. 

Some  of  the  symptoms,  such  as  the  convulsive 
seizures,  the  fluctuating  conditions  of  excitement  and 
depression,  the  remissions,  fatty  changes  in  muscle, 
and  profound  affection  of  general  nutrition,  suggest 
an  intoxication  ;  and  Mott  holds  that  these  symptoms 
in  the  advanced  stages  of  the  disease  are  due  to 
such  toxins  as  choline  and  neurine  resulting  from 
nervous  degeneration  and  circulating  in  the  blood. 
The  condition  at  the  commencement  of  the  disease 
is  however  uncertain.  General  paralysis  does  not 
appear  to  be  a  tertiary  syphilitic  disease,  as  the 
effects  of  antisyphilitic  treatment  are  nil,  and 
although  a  history  of  syphilis  is  found  in  a  majority 
of  the  cases,  there  are  still  examples  in  which 
the  degenerative  change  appears  to  be  entirely  due 
to  other  causes  of  nervous  decay.  Sue  Insanity, 
Pathology  of ;  and  Pachymeningitis. 


ant.  ant. 


The  opaque  and  thickened  pia-arachnoid  of  General  Paralysis,  illustrated  in  Fig.  2,  is  usually  present  over  the 
fronto-parietal  region  of  the  brain,  but  maybe  almost  universal.  The  worm-eaten  cortex  of  General  P.aralysis 
after  removal  of  the  pia,  shown  in  Fig.  3,  is  usually  most  marked  where  pia-arachnoid  is  in  contact  with  pia- 
arachnoid,  namely,  in  the  mid-line  below  the  level  of  the  falx  cerebri.  In  this  region  the  adjacent  portions  of  the 
pia  become  granular  and  finally  adhere,  and  decortication  may  occur  here  alone  in  early  cases.  In  Fig.  3  the 
erosions  are  limited  to  the  summits  of  the  convolutions,  where  the  pia  mater  is  most  adherent :  they  are  of  course 
artefacts.  Possibly  the  normal  movements  of  the  cerebrum,  together  with  the  st.agnation  of  the  abnormal  cerebro- 
spinal fluid,  which  probably  occurs  here,  may  be  largely  responsible  for  this.  In  more  advanced  cases  decortica- 
tion may  be  wide-spread,  but  is  especially  prone  to  occur  from  fost-moytim  changes. 


Fig.  4.-- Suii-DUKAL  DKrosir.    PACi-n'MENiM.iTis  H J'-moi^kiialila. 

Hereditary  delusional  insanity  with  dementia,  of  10  years' duration.  Age  59  years.  A  week  before  death  patient 
gradually  became  semi-comatose,  and  continued  so  till  8  hotirs  before  death.  During  the  week  his  habits  were 
defective  and  he  spoke  only  twice.  No  convulsions  and  no  paralysis.  S  hours  before  death  he  became  comatose. 
Right  pupil  i'5  mm.,  left  6  mm.  Temperature  rose  rapidly  to  io5'8^.  At  autopsy  dura  mater  was  natural  but 
tightly  stretched.  On  right  hemisphere  was  the  old  hajmorrhagic  cyst  shown  in  figure,  which  contained  partly 
organised  blood-clot,  and  was  re.adily  separable  from  dura  a]id  pia.  On  the  left  side  a  similar  condition  existed, 
but  a  recent  haemorrhage  had  occurred  in  the  deposit,  amounting  to  half  a  pound  of  recent  clot  and  blood.  The 
left  hemisphere  was  extremely  compressed.    St'c  p.  985. 

J.  S.  lioi/niN. 
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Treatment. — At  present  there  is  no  curative 
treatment  for  general  paralysis.  In  the  large 
majority  of  cases  the  patient  can  be  properly  cared 
for  only  in  an  institution  for  mental  diseases.  In 
a  few  of  the  cases  characterised  by  progressive 
dementia  with  no  excitement  or  depression  the 
patient  can  be  treated  in  a  private  house  or  a  hos- 
pital, but  even  in  such  cases  there  is  the  possibility 
of  the  sudden  onset  of  e.xcitement  or  of  symptoms 
which  need  the  arrangements  of  an  asylum.  In  the 
very  earliest  stage,  when  perhaps  there  would  be  a 
possibility  of  arresting  the  disease,  the  patient  will 
not  as  a  rule  submit  to  any  treatment,  and  his  mental 
condition  is  not  so  disordered  as  to  justify  his  deten- 
tion legally.  In  cases  which  come  under  notice 
very  early,  complete  bodily  and  mental  rest  with 
abstinence  from  alcohol  and  from  sexual  or  other 
excitement  should  be  enforced.  Where  there  is  a 
history  of  syphilis,  or  when  the  disease  begins  with 
local  paralyses,  anti-syphilitic  treatment  should 
be  pursued,  but  the  results  are  most  disappointing. 
General  paralytics  in  all  stages  need  most  careful 
supervision  to  prevent  injury  to  themselves  or  others, 
and  to  guard  against  the  accidents  which  may  arise 
from  convulsive  seizures,  the  passage  of  food  into  the 
larynx,  or  distension  of  the  bladder.  In  consequence 
of  brittleness  of  the  bones,  great  care  must  be  taken 
in  handling  the  patients,  especially  if  there  be  excite- 
ment. Alcohol  should  as  a  rule  be  avoided,  and  the 
bowels  should  never  be  allowed  to  become  confined. 
Fits  should  be  treated  on  the  principles  of  general 
medicine.  Trephining  of  the  skull  and  drainage  of 
the  subarachnoid  fluid  has  been  resorted  to  under 
the  idea  that  the  symptoms  are  due  to  pressure  on 
the  brain  resulting  from  its  accumulation.  In  some 
cases  a  remission  of  symptoms  has  followed  this 
treatment,  but  the  disease  has  not  been  arrested. 
There  seems  no  doubt  that  the  increase  of  subarach- 
noid fluid  is  secondary  to  brain-wasting  and  not  its 
cause.  The  treatment  of  excitement  or  depression 
must  be  conducted  as  in  other  maniacal  or  melan- 
cholic conditions.  In  the  advanced  stages  the  most 
scrupulous  attention  must  be  paid  to  cleanliness,  or 
bed-sores  may  rapidly  form. 

R.  Percy  Smith. 

GERMAN  MEASLES.— ^'cf;  Rubella. 

GERMS. — See  Bacteria  ;  and  Infection. 

GEYSERS,  The,  (i)  in  Sonoma  County,  Cali- 
fornia, U.S.A.  Hot  springs,  with  alum,  iron,  and 
sulphur;  {2)  in  Wyoming  Territory, U.S. A.  Ther- 
mal waters.    See  Mineral  Waters. 

GIDDINESS  (Sax.  gidig,  turning  round). —A 
synonym  for  vertigo.    See  Vertigo. 

GIESSHUBEL,  in  Bohemia.— Acidulous  alka- 
line table  water.    See  Mineral  Waters. 

GINGIVITIS  {gingiva,  the  gums). — Inflamma- 
tion of  the  gums.    See  Mouth,  Diseases  of. 

GLANDERS  (glans,  an  acorn).  —  Synon.  : 
Equinia ;  Fr.  Morve  ;  Ger.  Rotz.  Its  associated 
condition  is  named  Farcy ;  Fr.  Farcin  ;  Ger. 
IVurm  ■  Hautwurm. 

Definition.— A  contagious  febrile  disease 
(associated  with  the  presence  of  a  specific  micro- 
organism, the  Bacillus  mallei)  ;  occurring  primarily 


in  the  horse,  ass,  and  mule  ;  but  transmissible  from 
them  to  man  (generally  by  inoculation  of  an 
abraded  surface  of  the  skin) ;  characterised  by  in- 
flammatory lesions  of  the  nasal  and  respiratory 
mucous  membranes,  and  of  the  lymphatic  vessels 
and  glands,  with  general  pyrexia,  pains  in  the 
joints  and  muscles,  and  great  prostration,  usually 
accompanied  by  a  pustular  cutaneous  eruption. 

The  local  manifestations  vary  in  their  order  of 
appearance  and  comparative  severity.  In  cases 
where  the  nasal  and  respiratory  mucous  membranes 
are  earliest  or  most  severely  affected,  the  disease  is 
designated  '  glanders  ;  '  but  when  the  lymphatic 
system  first  and  especially  suffers,  the  term  '  farcy  ' 
is  used.  But  the  two  sets  of  symptoms  are  usually 
associated  ;  and  whichever  may  appear  first,  the 
other,  as  a  rule,  follows.  Moreover,  it  has  been 
shown  that  the  same  virus  may  give  rise  to  either 
set  of  symptoms,  or  to  both  ;  and  it  would  seem 
that  the  order  of  their  appearance  is  determined  in 
great  measure  by  the  mode  of  infection  and  also  by 
the  condition  and  constitution  of  the  recipient. 

^Etiology. — Glanders  is  a  disease  dependent 
upon  a  specific  micro-organism — the  Bacillus  mallei 
— which  was  discovered  by  Schutz  and  Loeffler  in 
1882.  The  causal  relationship  of  this  bacillus  to 
the  disease  was  firmly  established  by  means  of  ex- 
perimental inoculations  on  horses  and  other  animals  ; 
and  in  1885  Weichselbaum  succeeded  in  isolating 
the  bacillus  from  a  pustule  in  an  acute  case  of 
human  glanders. 

The  natural  disease  is  fairly  common  among 
horses,  asses,  and  mules.  Some  carnivorous 
animals  such  as  lions  and  tigers  are  stated  to  have 
contracted  the  disease  as  a  result  of  feeding  upon  in- 
fected flesh.  Oxen  and  swine,  however,  are  immune. 
Among  the  smaller  animals,  dogs,  cats,  guinea- 
pigs,  ferrets,  moles,  and  field-mice  easily  succumb 
to  experimental  inoculation  with  the  specific  micro- 
organism, the  last  named  in  about  three  days  ; 
rabbits  are  only  slightly  susceptible  ;  rats  and  white 
mice  are  immune. 

Glanders  in  the  human  subject  is  a  comparatively 
rare  disease  and  is  usually  met  with  in  males  who 
are  more  or  less  constantly  employed  among  horses, 
and  who  are  therefore  liable  from  time  to  time  to 
come  in  contact  with  diseased  animals  or  the  mor- 
bid discharges  from  them,  e.g.  ostlers,  grooms,  and 
knackers. 

Bacteriology.— The  Bacillus  mallei  is  a  facul- 
tative anaerobic,  non-liquefying,  non-motile,  non- 
sporing  bacillus,  measuring  from  0-2  to  O'^jx  in 
breadth,  by  1-5  to  3|U  in  length  ;  usually  single,  but 
sometimes  united  in  pairs  or  growing  out  into  long 
filaments.  Individual  bacilli,  when  stained,  often 
have  a  characteristic  beaded  appearance  due  to 
small  aggregations  of  protoplasm  having  retained 
more  of  the  dye  than  the  intervening  portions.  It 
stains  well  with  the  usual  aniline  dyes  if  the  pre- 
parations are  made  from  young  cultures  ;  but  with 
difficulty  if  the  preparation  is  derived  from  the 
morbid  tissues  or  fluids,  or  if  old  cultures  are  used. 
It  is  decolourised  when  treated  by  Gram's  method. 

Upon  artificial  media  it  grows  best  when  culti- 
vated at  the  body-temperature  (gelatine-cultures 
incubated  at  20°  C.  yielding  but  a  scanty  brownish 
growth).  On  glycerine-agar,  small  whitish  trans- 
parent colonies  develop  within  twenty-four  hours  ; 
these  after  a  few  days  become  opaque,  cream- 
coloured,  or  brownish,  and  may  attain  a  diameter 
of  7  mm.     On  blood-serum,  a  yellowish-brown 
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opaque  slimy  growth  forms.  In  bouillon,  its 
growth  is  rapid,  the  medium  showing  at  first  a 
uniform  turbidity,  but  later  on  a  sticky  ropy 
deposit  is  noticed.  Usually  from  the  third  day 
onwards  the  indol-reaction  can  be  obtained  in  broth- 
cultivations.  In  litmus-milk,  its  growth  is  accom- 
panied by  the  formation  of  acid,  while  the  medium 
may  or  may  not  be  coagulated.  The  most  charac- 
teristic growth,  however,  takes  place  upon  the 
surface  of  potato.  Upon  this  medium  a  moist, 
slimy,  yellowish  opaque  growth  appears  in  from 
36  to  72  hours,  resembling  honey  in  appearance  ; 
after  a  time  this  becomes  deeper  in  colour,  and  at 
the  end  of  about  a  week  is  reddish-brown,  and  the 
substance  of  the  potato  has  acquired  a  slate-coloured 
or  greenish  hue. 

The  resistance  of  the  Bacillus  mallei  to  antiseptics, 
heat,  desiccation,  and  direct  sunlight  is  but  slight 
when  tested  under  laboratory  conditions  ;  still  great 
care  is  needed  in  disinfecting  stables  &c.,  as  in  such 
situations  the  virus  may  remain  active  for  some 
months. 

Mallein. — Mallein  isafluid  extract  of  such  of  the 
soluble  products  of  the  growth  of  the  Bacillus  mallei 
as  are  unaffected  by  heat,  and  is  an  extremely  valu- 
able aid  in  the  diagnosis  of  equine  glanders.  The 
mode  of  its  preparation  is  somewhat  similar  to  that 
of  tuberculin. 

A  virulent  strain  of  the  glanders-bacillus  is  grown 
in  glycerine-veal-broth  in  flat  shallow  flasks — in 
order  to  insure  sufficient  supply  of  oxygen — at  a 
temperature  of  37°  C.  for  about  four  weeks.  The 
cultures  are  then  killed,  either  by  exposure  to 
streaming  steam  (100°  C.)  for  a  period  of  twenty 
minutes  on  each  of  three  successive  days,  or  by 
one  exposure  to  steam  under  pressure  (115°  C.) 
in  the  autoclave.  The  turbid  broth  is  next  filtered 
through  a  porcelain  filter — a  process  which  removes 
all  the  dead  bodies  of  the  bacilli  and  yields  a  clear 
brownish  filtrate,  containing  only  the  soluble  portions 
of  the  organisms  and  the  products  of  their  growth. 
The  filtrate  is  evaporated  to  about  half  its  bulk,  in 
vacuo  at  a  low  temperature,  and  0'5  per  cent,  phenol 
added  as  a  preservative.  If  the  filtrate  be  still 
further  reduced  in  bulk,  and  then  thrown  into  a 
large  excess  of  alcohol,  a  precipitate  is  formed  which 
contains  the  active  principle  of  mallein.  This,  after 
careful  drying  over  calcium  chloride,  &c.,  is  known 
as  '  dry  '  mallein. 

The  use  of  mallein  as  a  means  of  diagnosis  is 
restricted  to  animals,  and  here  its  value  has  been 
amply  demonstrated.  The  method  of  its  employ- 
ment may  be  summed  up  as  follows  :  The  tempera- 
ture of  the  suspected  animal  is  taken  and  noted, 
then  I  c.  c.  of  mallein,  or  0  05  gram,  of  the  dry 
preparation  (previously  dissolved  in  a  small  quantity 
of  sterile  water)  is  injected  subcutaneously  in  the 
neck,  strict  aseptic  precautions  being  observed.  In 
the  case  of  a  glandered  animal  the  injection  will  be 
followed  by  (a)  a  local  reaction,  and  (/;)  a  general 
reaction  evidenced  by  a  rise  of  temperature,  [a]  A 
large,  hot,  tense,  painful  cedematous  swelling  ap- 
pears at  the  seat  of  injection  in  the  course  of  a  few 
hours.  This  gradually  increases  in  size,  reaches 
its  maximum  in  about  twenty-four  hours,  when  it 
measures  at  least  four  inches  in  diameter,  persists 
for  several  days,  and  does  not  entirely  disappear 
for  eight  or  ten  days,  (h)  The  temperature,  which 
should  be  observed  at  four-hourly  intervals,  begins 
to  rise  about  four  hours  after  injection,  and 
usually  reaches  its  maximum  in  from  twelve  to 


fifteen  hours.  The  elevation  amounts  to  I  -5°,  2°,  3°, 
or  even  4°  C.  above  the  mean  normal  temperature. 
(In  the  horse  the  average  normal  temperature  is 
37-9°  C. )  On  the  other  hand,  if  the  animal  is  not 
suffering  from  glanders,  the  local  oedema  which 
appears  some  hours  after  injection  is  slight  in 
amount,  soon  subsides,  and  has  entirely  disappeared 
within  twenty-four  hours  ;  and  the  rise  of  tempera- 
ture rarely  exceeds  0-5°  C,  although  it  may  reach 
1°  C. 

Mode  of  Infection. — Glanders  in  man  is  practi- 
cally always  contracted  by  direct  inoculation  of 
virus  from  a  diseased  animal.  Cases  have  been  re- 
corded of  transmission  of  the  disease  from  man  to 
man,  but  these  are  extremely  rare. 

The  infective  material  is  present  in  the  secretions 
from  the  nose,  in  the  pus  of  the  glanders-nodules, 
and  rarely  in  the  circulating  blood.  The  Bacillus 
mallei  is  sometimes  eliminated  by  the  kidneys  and 
appears  in  the  urine.  The  disease  may  result  from 
the  bite  of  a  glandered  animal,  but  usually  the  virus 
is  derived  from  the  secretion  of  its  nasal  mucous 
membrane,  through  some  pre-existing  cut  or  abrasion 
of  the  skin  or  mucous  membrane.  Accidental  inocu- 
lation of  the  cultivated  bacilli  has  also  been  recorded 
among  laboratory  workers.  Experiments  by  Babes 
and  Nocard  have  proved  conclusively  that  infection 
may  take  place  through  sound  skin,  or  the  uninjured 
mucous  membrane  of  the  eye,  nose,  or  mouth  ; 
while  the  sad  death  of  von  Hofman  from  acute 
glanders  proves  that  absorption  may  take  place 
through  the  mucous  membrane  of  the  respiratory 
tract  as  the  result  of  inhalation  of  the  virus. 

Inciihation-period. — The  period  of  incubation 
varies  from  one  to  eight  days,  but  in  exceptional 
cases  three  weeks  or  even  more  may  elapse  before 
the  constitutional  symptoms  manifest  themselves. 
The  duration  of  the  disease,  as  well  as  the  order  of 
development  of  the  local  affections,  varies  greatly 
in  different  cases.  Hence  the  classification,  on  the 
one  hand,  into  acute,  subacute,  and  chronic 
glanders  ;  and,  on  the  other,  into  acitte  and 
chrotiic  glanders,  and  acute  and  chronic  farcy,  but 
no  sharp  lines  of  distinction  can  be  drawn  between 
any  of  these  classes. 

Symptoms.  —  i.  General. — The  earliest  sym- 
ptoms are  a  sense  of  general  discomfort,  fatigue, 
prostration,  and  chilliness,  with  headache,  and 
obscure  pains  in  the  muscles  and  joints.  As  the  dis- 
ease advances, these  pains  become  more  severe,  and 
simulate  those  of  rheumatism.  Pyrexia,  at  first 
but  slight,  rapidly  becomes  established.  The  pulse 
is  quickened  and  sometimes  full,  the  skin  hot  and 
dry,  the  tongue  foul,  the  urine  scanty  and  high- 
coloured  ;  and  the  patient  suffers  much  from  rest- 
lessness, sleeplessness,  and  loss  of  appetite,  often 
with  obstinate  constipation.  Sometimes  the  feverish- 
ness  is  intermittent,  but  more  frequently  continued, 
or  intermittent  at  very  irregular  intervals.  Still 
later,  rigors  occur — more  severe  than  those  which 
may  have  occurred  at  an  earlier  period — followed 
by  profuse  sour  perspirations  and  clamminess  of  the 
skin  ;  the  pulse  becomes  very  rapid,  weak,  and 
compressible  ;  diarrhoea,  with  foetid  stools,  succeeds 
the  constipation  ;  the  thirst  is  excessive  ;  respiration 
becomes  more  and  more  difficult  and  laboured  ;  low 
delirium,  with  tremors,  is  followed  by  coma  ;  and 
death  ensues  from  exhaustion.  In  the  acute  form, 
the  disease  runs  its  course  in  an  average  period  of 
about  sixteen  days  ;  some  cases  have  terminated 
fatally  within  a  week,  others  have  been  prolonged 
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for  four  weeks.  In  the  less  acute  form  the  duration 
may  be  from  six  weeks  to  two  months.  In  the 
chronic  form,  in  which  all  the  symptoms  are  less 
severe,  the  duration  may  extend  over  several  months, 
and  in  some  cases  recovery  ultimately  takes  place. 

2.  Local. — Local  lesions,  varying  somewhat  in 
different  cases,  present  themselves  in  association 
with  the  constitutional  symptoms. 

The  wound  or  aljrasion  through  which  the  virus 
has  been  introduced,  or  the  spot  at  which  it  has 
been  applied  (for  the  wound  may  have  healed), 
becomes  inflamed,  tense,  painful,  and  surrounded 
by  spreading  redness.  An  ulcer  appears,  enlarges, 
assumes  an  unhealthy  corroded,  chancroid  aspect, 
and  discharges  dirty,  sanious,  and  often  offensive 
matters.  The  lymphatic  vessels  of  the  part  become 
inflamed,  and  present  a  knotted,  cord-like,  and 
subsequently  an  irregularly  nodulated  condition — 
the  farcy-buds. 

The  glands  are  infiltrated  and  enlarged,  and 
the  whole  part  is  swollen  and  oedematous.  The 
lymphatic  glands  and  vessels  of  other  parts  sub- 
sequently become  affected,  but  not  perhaps  to  the 
same  extent  as  in  the  horse.  Resolution  and 
absorption  sometimes  take  place  to  a  greater  or 
less  extent  ;  but  much  more  frequently  suppuration 
of  low  type  follows,  accompanied  by  abscess-forma- 
tion, and  the  production  of  foul  ulcerating  cavities, 
with  hard  irregular  edges,  and  fistulse. 

At  a  variable  period  in  the  course  of  the  disease — 
from  within  forty-eight  hours  to  the  end  of  three  or 
four  weeks — a  characteristic  eruption  appears  on  the 
skin,  especially  of  the  face,  chest,  and  abdomen. 
This  first  shows  itself  as  irregularly  scattered  collec- 
tions of  red  spots,  '  which  are  very  small  and 
resemble  flea-bites,  but  soon  acquire  a  papular 
elevation,  subsequently  rising  above  the  level  of 
the  surface,  like  small  shot,  and  assuming  a 
yellowish  colour.  They  lie  each  in  a  kind  of  hole 
in  the  corium,  as  if  the  latter  had  been  punched 
out'  (Virchow).  They  appear  to  be  due  to  the 
deposit  of  some  neoplastic  material,  which  sub- 
sequently softens  and  breaks  down.  By-and-by 
they  become  vesicular  (some  say  they  are  vesicular 
from  the  first),  and  then  rapidly  sero-purulent,  with 
inflamed  livid  bases.  The  surrounding  skin  is  red 
and  swollen,  as  in  erysipelas.  When  close  together, 
these  pustules  become  confluent,  and  give  rise  to 
irregular  ulcerated  surfaces,  with  soft  brownish 
sloughy  coating.  Large  collections  of  similar  de- 
posit in  the  subcutaneous  tissue  give  rise  to  hard 
painful  boil-like  formations,  which  break  down, 
and  lead  to  extensive  sloughing  of  the  skin  and 
deeper  structures,  with  thick  dirty  white  or 
sanguineous  offensive  discharge. 

The  first  mucous  membranes  involved — especially 
that  of  the  nose — are  sooner  or  later  affected  by 
specific  inflammation  and  ulceration.  When  the 
nose  is  affected  (as  is  always  the  case  in  that  form 
of  the  disease  called  glanders,  either  primarily  or 
secondarily),  there  is  a  discharge  of  comparatively 
thin  colourless  '  catarrhal  '  mucus.  This  soon 
becomes  thicker  and  coloured  ;  and  there  is  con- 
siderable pain,  heat,  redness,  and  oedematous 
swelling  about  the  nose  itself,  and  the  adjacent 
parts  of  the  face.  Ultimately  the  discharge  becomes 
thick,  sticky,  tenacious,  and  semi-purulent,  of 
a  dirty  yellowish  or  brownish  colour,  and  often 
stained  with  blood.  In  all  cases  proliably  there 
IS  ulceration  of  the  mucous  membrane,  following 
tubercle-like  deposits  in  it ;  and    the  ulceration 


sometimes  extends  so  deeply  as  to  lead  to  perfora- 
tion of  the  septum,  or  partial  destruction  of  the 
turbinated  or  palatine  bones.  The  ulceration  is 
often  limited  to  the  upper  part  of  the  nose  ;  and  the 
mucous  membrane  of  the  frontal  and  other  sinuses 
is  liable  to  be  similarly  affected. 

Bronchial  catarrh,  with  rlionchi  heard  all  over 
the  chest,  accompanied  by  severe  cough  with  pro- 
fuse expectoration,  indicates  the  implication  of  other 
parts  of  the  respiratory  mucous  membrane.  The 
conjunctiva  and  the  mucous  membrane  of  the 
mouth,  gums,  fauces,  and  especially  the  tonsils,  are 
often  affected  to  a  serious  extent  ;  so  also  is  the 
larynx — hoarseness,  pain,  and  difficulty  in  speaking 
resulting  therefrom.  When  the  lymphatic  and 
cutaneous  systems  suffer  first  and  most  severely,  the 
nasal  mucous  membrane  is  not  affected  until  towards 
the  termination  of  the  case  ;  and  in  some  instances 
death  has  occurred  before  the  affection  of  the  nose 
has  appeared. 

Anatomical  Characters. — The  pathological 
lesions  found  on  post-mortem  examination  are  such 
as  might  be  anticipated  from  the  signs  and  sym- 
ptoms manifested  during  life.  To  these,  however, 
may  be  added  fluidity  of  the  blood  ;  softness  and 
rottenness  of  the  muscles,  with  ha-morrhagic 
abscesses  in  them  (considered  by  Billroth  as  charac- 
teristic) ;  patches  of  grey  hepatisation  in  the  lungs, 
or  lobular  pneumonia  ;  abscesses  in  the  parotid, 
submaxillary,  and  cervical  glands  ;  and  nodules, 
hard  or  softening  down,  in  the  liver,  spleen,  and 
membranes  of  the  brain. 

The  Bacillus  mallei  may  be  found  in  the  nodules 
(especially  in  such  as  are  comparatively  recent),  in 
the  mucous  membranes,  skin,  liver,  spleen.  It  has 
also  been  found  in  the  lilood  and  various  morbid 
secretions. 

Diagnosis. — The  diagnosis  of  glanders  in  man 
may  be  difficult  in  the  early  stage,  particularly 
if  the  history  is  defective  and  no  external  wound 
appears.  But  when  the  disease  is  fully  developed, 
the  signs  and  symptoms,  taken  in  conjunction  with 
the  occupation  and  history  of  the  sufferer,  are 
sufficiently  characteristic.  In  some  rare  instances, 
however,  in  which  the  constitutional  symptoms 
have  been  slight,  an-l  the  local  manifestations  have 
developed  slowly,  great  difficulty  has  arisen,  and 
the  true  nature  of  the  disease  has  not  been  recog- 
nised until  after  death.  Rheumatism,  typhoid 
fever,  and  pyaemia,  and,  in  the  more  chronic  cases, 
syphilis  and  tuberculosis,  are  the  diseases  with 
which  it  is  said  that  glanders  may  possibly  be 
confounded.  The  demonstration  of  the  charac- 
teristic bacilli  may  be  regarded  as  conclusive  ;  they 
should  therefore  always  be  sought  for  in  the  morbid 
secretions  and  discharges. 

The  serum-diagnosis  of  glanders,  upon  lines 
similar  to  those  which  have  given  such  excellent 
results  in  enteric  fever,  has  been  attempted,  but  the 
results  obtained  have  been  too  inconsistent  to  be  of 
any  real  value. 

In  doubtful  cases  some  of  the  mnteries  iiiorbi  may 
be  injected  into  the  peritoneal  cavity  of  a  male 
guinea-pig.  If  the  material  contains  the  Bacillus 
mallei,  the  scrotum  becomes  tense,  red,  and  shining, 
and  purulent  inflammation  of  the  tunica  vaginalis 
testis  occurs  ;  and  if  the  animal  is  killed  at  about 
the  fourth  day  after  inoculation,  the  bacillus  can  be 
easily  demonstrated  in  the  pus  present  between  the 
layers  of  this  membrane. 

Prognosis,  —  The   prognosis   in   glanders  is 
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always  extremely  grave.  On  examining  the  re- 
cords of  245  cases  (including  both  the  acute  and 
chronic  forms)  of  glanders  occurring  in  the  human 
subject,  one  finds  that  no  fewer  than  208  have 
terminated  fatally — that  is,  a  mortality  of  prac- 
tically 85  per  cent.  Qf  the  acute  cases,  only  two 
or  three  recoveries  have  been  noted  ;  but  on  the 
other  hand,  Bollinger  collected  a  series  of  34 
chronic  cases,  which  showed  a  mortality  of  only 
50  per  cent. 

It  would  appear  that  the  more  slowly  the 
symptoms  develop,  and  the  less  their  general 
severity,  the  greater  is  the  chance  of  ultimate 
recovery — a  chance  which  increases  with  every  day 
the  patient  survives. 

Treatment. — Locally  any  suspicious  wound 
should  be  freely  cauterised  or  excised,  as  soon  as 
attention  is  directed  to  it.  All  abscesses  and  col- 
lections of  morbid  secretions  should,  as  far  as  pos- 
sible, be  freely  incised,  and  their  contents  thoroughly 
evacuated.  The  resulting  cavities  and  fistute 
should  be  frequently  and  thoroughly  washed  out 
with  germicide  and  disinfectant  solutions — per- 
chloride  of  mercury,  chloride  of  zinc,  sulphate  of 
copper,  or  carbolic  acid  in  safe  dilution  ;  and  anti- 
septic dressings  should  be  applied.  The  operator 
and  those  who  dress  the  wounds  should  wear  india- 
rubber  gloves.  Inhalations  of  iodine,  or  carbolic- 
acid  vapours  or  sprays,  should  be  frequently  used, 
and  the  nasal  passages  and  cavities  should  be 
thoroughly  syringed  from  time  to  time  with  dis- 
infectant solutions,  such  as  dilute  carbolic  acid 
(l  in  40)  or  perchloride  of  mercury  (i  in  1000). 

The  constitutional  treatment  should  be  support- 
ing, stimulating,  and  soothing,  and  varied  from 
time  to  time  according  to  the  indications.  Quinine 
in  large  doses,  and  perchloride  of  iron  with  or 
without  perchloride  of  mercury,  maybe  useful.  But 
at  present,  although  many  drugs  have  been  tried, 
none  has  lieen  found  having  any  marked  specific 
effect  on  the  course  of  the  disease,  unless  indeed 
exception  be  made  in  favour  of  mercury.  Gold 
reports  a  case  successfully  treated  by  prolonged 
mercurial  inunction.  John  W.  H.  Eyre. 

GLANDULAR  FEVER.  — Glandular  fever  is  an 
acute  infectious  disease,  without  any  rash,  charac- 
terised by  acute  adenitis  affecting  especially  the 
cervical,  but  also  other  groups  of  lymphatic  glands 
without  any  constant  lesion  of  the  mucous  or 
cutaneous  areas  from  which  the  lymphatics  are 
derived. 

y^lTIOLOGY. — The  disease  occurs  usually  in  small 
epidemics  affecting  the  children  of  a  single  house- 
hold, rarely  in  wider  epidemics  among  the  children 
of  a  large  district.  Infants  occasionally  suffer, 
adults  seldom.  It  is,  however,  probable  that  few 
children  between  the  ages  of  two  and  fourteen 
years,  if  exposed  to  the  infection,  escape.  The 
lymphatic  glands  most  often  and  earliest  affected 
are  those  beneath  and  to  the  front  of  the  sterno- 
mastoid  muscle.  The  infection  is  believed  to 
find  entrance  (l)  through  the  tonsils  and  pharynx 
either  without  producing  any  local  lesion,  or  at 
most  some  slight  redness ;  or  (2)  through  the 
intestines.  Koplik  has  suggested  that  the  accept- 
ance of  this  latter  alternative  might  afford  an  ex- 
planation of  the  fact  that  the  cervical  glands  on  the 
left  side  are  those  first,  most  severely,  and  most 
constantly  affected,  since  the  infective  agent  might 
spread  to  them  by  continuity  from  the  thoracic 


duct.  The  posterior  cervical,  the  inguinal,  and  the 
mesenteric  groups  of  glands  may  also  be  affected. 

Symptoms. — After  a  period  of  incubation  varying 
from  five  to,  perhaps,  fifteen  days,  but  usually  of 
six  or  seven  days,  the  child  suddenly  becomes  ill, 
and  is  noticed  to  hold  its  head  stiffly.  The  tem- 
perature is  found  to  be  raised  (ioi°-io3° 
there  is  nausea,  perhaps  vomiting  and  constipation  ; 
and  the  tongue  is  furred.  There  is  pain  on  swallow- 
ing at  about  the  level  of  the  cricoid  cartilage,  but  no 
condition  of  pharynx  or  tonsils  to  account  for  the 
dysphagia.  On  palpation  of  the  neck  some  tender- 
ness will  almost  always  be  elicited  in  the  anterior 
triangle,  usually  on  the  left  side,  and  movement  of 
the  head  causes  pain,  often  very  acute.  On  the 
second  or  third  day  the  enlargement  of  the  cervical 
glands  becomes  conspicuous,  fonningan  oval  swelling 
beneath  and  to  the  front  of  the  sterno-mastoid  muscle, 
usually  on  the  left  side,  uniform  to  the  eye  but 
commonly  resolved  on  palpation  into  two  or  three 
masses.  The  glands  are  tender,  often  extremely 
tender,  so  that  the  pressure  even  of  the  bedclothes 
is  dreaded.  The  fever  about  this  time  reaches  its 
maximum,  which  may  be  104°  F.  or  even  more. 
The  pain  and  tenderness  in  the  glands  first  affected 
diminish  rather  rapidly,  but  the  decrease  in  bulk 
is  much  slower.  The  glands  on  the  opposite  side  of 
the  neck  may  then  be  similarly  affected,  and  later 
the  inguinal  glands,  the  affection  of  each  succeeding 
group  being  as  a  rule  attended  by  a  fresh  rise  of 
temperature.  The  mesenteric  glands  are  affected  in 
one  third  or  one  half  of  the  cases  ;  and  the  media- 
stinal probably  in  some,  causing  paroxysmal  cough. 
The  spleen  is  enlarged  in  about  half  the  cases. 
Except  in  the  mildest  attacks  there  is  obstinate  consti- 
pation, which,  when  convalescence  sets  in,  gives  way 
to  diarrhoea  of  green  mucous  material.  The  duration 
of  the  fever  is  uncertain,  depending  to  a  great  extent 
on  the  number  of  the  groups  of  glands  affected  ; 
the  average  may  be  taken  to  be  about  sixteen  days. 
Convalescence  is  often  prolonged,  the  child  being 
left,  on  the  subsidence  of  the  acute  symptoms, 
anremic  and  debilitated.  Nepliritis,  sometimes 
with  hematuria,  is  the  most  serious,  but  a  rare 
complication.  Epistaxis  may  occur  and  be  trouble- 
some, and  transient  synovitis  has  been  observed. 
Severe  mucous  diarrhoea  occurring  about  the  time  of 
defervescence  and  continuing  during  the  early  part 
of  convalescence  is  the  commonest  complication. 

Diagnosis. — Except  in  the  presence  of  a  definite 
epidemic,  this  can  only  be  made  by  excluding 
tonsillitis,  pharyngitis,  and  other  local  lesions. 
In  severe  cases,  with  marked  abdominal  pain 
and  tenderness  and  high  temperature,  dusky 
face,  and  mental  dulness,  the  symptoms  resemble 
those  of  the  early  stage  of  typhoid  fever,  but  t!ie 
appearance  of  swelling  of  the  cervical  glands  will 
usually  clear  up  the  diagnosis  on  the  second  or 
third  day  of  illness.  The  situation  of  the  swelling 
will  serve  to  distinguish  the  disease  from  mumps,  the 
term  usually  applied  to  it  by  the  laity.  In  presence 
of  epidemic  plague  it  would  seem  that  a  diagnosis 
must  depend  on  the  result  of  bacteriological  ex- 
amination. 

Prognosis. — This  is  good  except  in  the  rare 
cases  in  which  nephritis  occurs,  when  its  gravity 
will  depend  on  the  severity  of  that  complication. 
The  glands  seldom  or  never  suppurate. 

Treatment. — Treatment  does  not  cut  short  the 
disease.  Fomentations  with  or  without  belladonna 
ease  the  local  pain  without  preventing  the  afl^ection 
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of  other  groups  of  glands.  Antipyrine  or,  in  young 
children  preferably,  quinine  may  be  given  to  reduce 
the  temperature  and  relieve  the  malaise  during  the 
first  few  days.  A  dose  of  castor  oil  may  be  given  at 
the  onset,  but  drastic  purgatives  should  be  avoided. 
Small  doses  of  calomel  to  ^  grain)  twice  or  thrice 
a  day  for  five  or  six  days  appear  to  be  useful.  The 
child  should  be  kept  in  bed  and  given  a  light  diet. 
During  convalescence,  iron  and  cod-liver  oil  should 
be  prescribed  so  soon  as  the  diarrhoea  has  subsided, 
and  after  the  first  fortnight  change  of  air  is  to  be  re- 
commended, but  the  child  should  be  warmly 
clothed,  especially  about  the  abdomen. 

Dawson  Williams. 

GLASS-WORKERS.— 5t'6'  Occupation-Dis- 
eases. 

GLAUCOMA  {yXavKSs,  sea-green). — In  its 
modern  acceptation,  this  word  is  used  to  include  all 
the  conditions,  whether  acute  or  chronic,  primary 
or  secondary,  which  are  produced  l)y  heightened 
tension  or  increased  fluid-pressure  within  the  eye- 
ball. The  word  was  originally  applied  only  to 
those  cases  of  heightened  tension  in  which  there  is 
a  greenish  opaque  appearance  behind  the  pupil. 
See  Eye,  and  its  Appendages,  Diseases  of. 

GLEET. — Synon.:  Fr.  Goiitle  inilitaire  ;  Ger. 
Nachtripper. 

Definition. — A  urethral  discharge,  milky  and 
viscid,  or  clear  and  waterlike,  appearing  as  a  drop 
at  the  meatus  urinarius  or  as  shreds  floating  in  the 
urine,  composed  of  leucocytes,  epithelial  cells 
of  various  forms,  and  crystals  of  phosphates  and 
urates. 

Etiology. — In  most  cases  of  gleet,  though 
some  chronic  urethral  discharges  arise  from  mas- 
turbation and  excessive  venery,  a  clap  has  preceded 
the  discharge  by  some  months  or  years.  In  some 
10  per  cent,  of  the  cases,  microscopical  examina- 
tion or  cultivation-experiments  will  reveal  the 
presence  of  the  gonococcus  ;  in  the  remainder  only 
staphylococci  or  streptococci  may  be  found. 

Symptoms. — In  many  cases  the  discharge  may 
escape  notice  for  a  time  without  really  disappearing 
altogether,  and  again  become  plentiful  without 
obvious  cause.  Pain  is  either  absent,  or  a  slight 
tickling  or  smarting  at  the  parts  inflamed  is  felt 
during  micturition  or  at  other  times.  But  these 
symptoms  vary  so  greatly  in  different  patients  that 
little  reliance  can  be  placed  on  them  for  indicat- 
ing the  seat  of  the  inflammation.  Nevertheless, 
when  pain  is  described  as  felt  in  the  loins, 
thighs,  or  anus,  the  prostatic  portion  is  generally 
affected.  If  the  urine  is  voided  in  three  portions, 
and  the  first  portion  is  stocked  with  floating  shreds, 
while  the  second  and  third  portions  are  clear,  the 
discharge  is  probably  formed  in  front  of  the  pro- 
state. If  there  be  a  clear  second  portion,  and  a 
few  shreds  appear  in  the  third  portion,  that  being 
also  fairly  clear,  some  of  the  discharge  is  prostatic. 
If  the  third  portion  is  turbid,  the  uvula  of  the 
bladder  is  inflamed. 

Physical  sigtis. — When  seeking  for  the  cause  and 
locality  of  a  gleet,  the  first  thing  is  to  palpate  the 
urethra  from  the  meatus  to  the  perinasum  to  exclude 
lacunar  and  perineal  abscesses,  hard  chancre  and 
gumma  of  the  urethra  ;  then  it  is  well  to  divide  the 
examination  of  the  urethra  into  two  parts  :  the  pen- 
dulous and  bulbous  portions  being  examined  first, 
the  membranous  and  prostatic  portions  afterwards. 


The  precise  situations  of  the  lesions  in  the  penile 
portion  are  ascertained  by  passing  along  the  urethra 
a  bullet-sound  or  bougie  (No.  25  or  26  of  the  French 
scale),  or  Otis's  urethrameter,  if  the  meatus  be  too 
small  to  admit  a  bullet  large  enough  to  expand  the 
passage  to  its  full  extent.  As  the  bullet  reaches  an 
inflamed  spot  a  slight  resistance  is  noted,  and  the 
patient  feels  pain  when  the  instrument  passes  over 
the  inflamed  or  rigid  area.  Both  resistance  and 
pain  cease  when  the  area  is  left  behind.  Should 
the  inflammation  have  existed  long  enough  to  pro- 
duce fibrous  bands,  the  onward  passage  of  the 
bullet-sound  is  impeded,  or  arrested  if  the  bands  be 
too  short  to  permit  the  bullet  to  slip  past.  A  smaller 
bullet  must  be  taken,  or  the  bulb  of  the  urethra- 
meter  must  be  contracted  until  the  obstruction  can 
be  passed.  By  this  means  the  amount  to  which 
the  normal  capacity  of  the  urethra  has  been 
lessened  is  learned.  The  bullet-bougie  is  not 
usually  passed  farther  than  the  bulb,  though  it  may 
he  pushed  to  the  bladder  by  a  little  manoeuvring. 
A  tolerably  accurate  diagnosis  can  thus  be  made, 
though  it  is  always  advantageous,  and  sometimes 
indispensable,  to  complete  the  examination  by 
ocular  inspection.  This  is  done  by  the  endoscope  ; 
by  its  means  the  condition  of  the  obstructing 
patches  may  be  more  precisely  ascertained,  and, 
also,  the  absence  or  presence  of  inflammation  of 
the  glands  of  Littre  and  lacuna;  of  Morgagni,  or  of 
the  numerous  ducts  which  open  into  the  membranous 
portions  of  the  canal.  See  Bladder,  Examination 
of. 

The  conditions  causing  gleet  are:  (i)  Chronic 
inflammation  of  areas  of  the  mucous  membrane  ; 
(2)  Granular  patches  ;  (3)  Warts;  (4)  Ulcers;  (5) 
Inflammation  of  glands  and  sinuses  ;  (6)  Chronic 
catarrh  of  the  mucous  surface  and  ducts  of  the 
prostate  ;  (7)  Chronic  prostatitis. 

1.  Chronic  inflammation  of  the  mucous 
membrane. — In  this,  the  most  common  form  of 
gleet,  the  interior  of  the  urethra,  naturally  rosy- 
pink  when  not  inflamed,  is  dull  red  or  purplish-red 
in  patches  or  streaks.  It  must  not  be  forgotten 
that  the  mucous  membrane  of  the  urethra,  especially 
of  the  penile  portion,  after  several  attacks  of  in- 
flammation, may  assume  a  greyish  or  slatey-red 
hue,  or  a  brownish  stain  from  absorbed  pigment, 
when  the  colouring  matter  of  the  blood  has  escaped 
into  the  tissues.  Here  and  there  viscid  grey  flocculi 
of  muco-pus  adhere  to  the  inflamed  surfaces.  The 
red  areas  are  less  elastic  than  the  unaffected  parts, 
and  in  course  of  time  may  develop  into  bands  of 
stricture-tissue,  which  more  or  less  diminish  the 
expansile  power  of  the  urethra.  Common  positions 
for  these  inflamed  areas  are  the  pars  cavernosa  at 
two  or  three  inches  from  the  meatus,  or  at  four  to 
six  inches  from  it — i.e.  in  the  bulbous  portion  of 
the  urethra.  But  the  membranous  and  prostatic 
portions  are  also  the  seats  of  chronic  inflammation 
in  gleet.  In  long-standing  cases  white  unyielding 
areas  are  disposed  among  the  patches  of  inflammation. 
These  may  remain  or  disappear.  When  they  are  left, 
some  obstruction  is  caused  to  the  expansion  of  the 
urethra— that  is,  more  or  less  stricture.  Usually 
several  months  are  needed  for  the  patches  of  in- 
flammation to  develop  into  fibrous  bands. 

2.  Granular  patches. —These  are  excessively 
common  in  any  part  of  the  penile  and  bulbous 
portions  of  the  urethra,  while  they  are  not  rare  in 
the  membranous  and  prostatic  portions.  They 
develop  on  the  areas   of  chronic  inflammation, 
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especially  if  these  patches  have  been  excoriated  or 
ulcerated  ;  and  it  is  rare  not  to  find  them  in  a  case 
of  six  months'  duration  on  the  third  and  fourth 
inches  from  the  meatus.  The  bullet-bougie  reveals 
their  presence  by  a  slight  resistance  to  the  passage 
of  the  sound,  and  by  a  smarting  pain  felt  while  the 
bullet  passes  over  them.  When  the  sound  is  with- 
drawn, it  is  often  marked  with  a  little  bloody  muco- 
pus.  If  the  endoscope  is  then  inserted,  the  granular 
patches  appear  as  bright  carmine-red  areas  of  uneven 
or  velvety  aspect,  readily  bleeding  if  the  instrument 
be  roughly  pushed  over  them.  Here  and  there  they 
are  flecked  with  little  dots  of  greyish  mucus,  which 
is  very  adherent,  and  which  protects  the  granula- 
tion from  the  action  of  astringents.  In  course  of 
time  the  granulations  may  form  white  fibrous 
scars,  or  may  subside  and  leave  the  membrane  pale 
and  smooth,  but  supple  as  before.  Their  duration 
is  very  long  and  uncertain,  and  their  cure  is  tedious. 

3.  Warts. — Warts,  which  are  most  commonly 
situated  just  within  the  meatus,  may  stud  the  whole 
length  of  the  urethra.  Near  the  meatus  they  are 
arboriform  ;  lower  down,  sessile,  or  only  slightly 
pedunculated.  They  are  also  frequent  in  the 
membranous  and  prostatic  portions.  Sometimes 
a  single  sessile  wart  in  this  position  will  be  the  sole 
cause  of  a  gleet  which  is  troublesome  to  the  patient 
through  its  obstinacy,  otherwise  most  harmless. 

4.  Ulcers. — Ulcers  are  not  uncommon  in  the 
early  stages  of  chronic  urethritis.  They  appear  at 
any  part  of  the  canal,  and  are  indicated  by  smarting 
felt  at  a  particular  point  of  the  passage  during  mic- 
turition, or  when  the  bullet-sound  passes  over  them. 
They  can  be  diagnosed  with  certainty  only  by  the 
endoscope  {see  Bladder,  Examination  of).  When 
seen,  they  appear  as  minute,  round,  shallow  e.xcoria- 
tions,  with  sharply  defined  edges  and  yellow  floor. 
If  left  untreated,  these  shallow  erosions  may  heal  and 
contract  into  thin  and  somewhat  prominent  layers  of 
scar-tissue,  disposed  sometimes  longitudinally,  more 
often  obliquely  or  transversely  across  the  urethra. 
When  fully  matured  they  constitute  the  '  bridle 
stricture.' 

In  persons  who  have  tough  well-formed  scars  of 
stricture-tissue,  ulceration  of  some  parts  of  this  scar- 
tissue  is  not  uncommon.  These  ulcers  form  again 
and  again,  and  are  best  treated  by  thorough  dila- 
tation of  the  strictures,  and  washing  with  mild 
astringent  injections. 

5.  Follicular  sinuses.-  These  sinuses,  inflamed 
during  acute  gonorrhoea,  often  secrete  discharge 
long  after  the  gonorrhoea  has  ended.  In  the  anterior 
urethra  generally  only  a  few  such  crypts  are  chroni- 
cally inflamed,  but  in  the  prostatic  portion  many 
of  them  secrete  a  thin  turbid  fluid.  This  form  of 
discharge  may  be  considered  to  be  caused  by  chronic 
prostatitis,  and  it  will  be  described  farther  on.  In 
cases  of  hypospadias,  at  the  extreme  end  of  the 
urethra,  close  to  the  margin  of  the  meatus  in  the 
glans  penis,  there  is  in  many  persons  on  each  side 
of  the  orifice  a  crypt  three-quarters  of  an  inch  long. 
These  crypts  often  continue  to  discharge  pus  long 
after  the  gonorrhoea  has  subsided  elsewhere.  Other 
but  shorter  sinuses  open  into  the  interior  of 
the  normal  urethra.  These  follicular  sinuses  do  not 
form  indurated  patches  in  the  substance  of  the 
urethra:  hence  they  never  cause  stricture.  Tempo- 
rary narrowing  may,  however,  result  from  the  dis- 
tension of  an  inflamed  and  suppurating  sub-mucous 
follicle,  which  before  the  evacuation  of  its  contents 
may  project  on  the  wall  of  the  urethra.    The  dis- 


charge from  such  a  cavity  is  much  more  copious 
than  from  a  simple  follicle,  and  subsides  very  slowly, 
though  this  end  is  usually  reached  if  there  be  no 
stricture  in  front  of  the  suppurating  follicle  to  impede 
the  easy  flow  of  the  urine  past  the  follicle.  Usually 
the  bulbous  and  membranous  parts  of  the  urethra 
are  the  slowest  to  recover.  One  of  the  commonest 
causes  of  discharge  is  the  presence  of  a  lacunar  or 
follicular  abscess  in  the  floor  of  the  urethra  within 
an  inch  of  the  meatus  :  this  abscess  generally  dis- 
charges into  the  urethra,  but  it  often  discharges 
externally  as  well ;  it  is  the  so-called  '  frsenal  abscess,', 
and  may  be  so  small  and  so  obscured  by  the  firmness 
of  the  frrenum  as  to  be  overlooked  by  casual  ob- 
servers. 

6.  Chronic  catarrh. — In  chronic  catarrh  of 
the  prostatic  urethra,  with  a  history  of  preceding 
gonorrhoea,  there  may  be  a  scanty  milky-white  dis- 
charge seen  at  the  meatus  when  several  hours  have 
elapsed  after  micturition,  or  the  orifice  may  be 
sealed  by  the  dry  discharge,  or  there  may  be  only 
shreds  or  flocculi  in  the  urine.  In  addition  to  the 
slight  discharge,  the  patient  may  complain  of  occa- 
sional great  increase  of  it  after  hard  riding,  or 
dancing,  or  free  indulgence  in  wine,  but  this  does 
not  always  happen.  The  shreds  consist  mainly  of 
pus-cells  held  together  by  mucus  ;  there  are  also 
present  cells  of  pavement-epithelium  and  transitional 
forms,  granular  cells,  crystals  of  urates,  &c.  They 
have  no  characteristic  value,  as  similarly  formed 
shreds  are  washed  from  granular  patches  placed  in 
the  anterior  urethra.  P'ine  filamentous  shreds  are 
formed  in  the  folds  of  the  mucous  membrane  while 
the  urethra  is  at  rest.  They  are  also  formed  as 
casts  of  the  prostatic  ducts  when  inflammation  has 
extended  into  the  body  of  the  prostate.  These  casts 
are  generally  built  up  more  of  epithelial  and  granular 
cells,  and  less  of  pus-cells,  than  those  formed  in  the 
urethra.  The  prostatic  origin  of  these  shreds  is 
shown  by  the  fact  that  urine  drawn  through  a 
catheter  from  the  bladder  is  bright,  clear,  and  free 
from  shreds.  When  the  mucous  membrane  of  the 
prostate  is  exclusively,  or  principally,  aff'ected,  the 
symptoms  are  very  indefinite,  and  are  often  limited 
to  the  scanty  viscid  discharge.  Hence  no  diagnosis 
can  be  positive  without  an  examination  of  the 
urethra  throughout  its  length. 

To  examine  the  urethra  with  a  sound,  a  No.  25 
or  26  of  the  French  scale  should  be  used.  If  a  sound 
of  this  calibre  will  not  enter  the  meatus,  it  is  better 
to  cocainise  the  mucous  membrane  within  the  meatus 
and  nick  the  orifice  at  once  to  a  sufficient  size  ;  for 
while  the  meatus  is  contracted,  the  cure  of  prostatic 
gleet  is  almost  hopeless.  The  sound  is  then  passed 
slowly  and  gently  along  the  urethra.  No  pain  is 
felt  until  the  prostate  is  reached,  when  a  hot  or  scald- 
ing pain  is  felt,  which  ceases  directly  the  instru- 
ment is  withdrawn.  The  pain  is  the  same  whether 
a  curved  sound  or  flexible  bougie  be  used.  When 
the  prostate  is  swollen  there  is  more  resistance, 
but  the  pain  is  less  scalding  to  the  patient. 

If  the  urethra  between  the  triangular  ligament 
and  the  orifice  into  the  bladder  be  inspected,  several 
changes  from  healthy  conditions  may  be  found. 
The  mucous  membrane  in  health  is  pale  pink,  or 
bluish-pink  in  colour,  faintly  marked  with  longi- 
tudinal carmine  lines,  which  of  course  seem  to 
radiate  from  the  centre  of  the  lumen,  owing  to  the 
funnel-shaped  contraction  of  that  part  of  the  urethra 
which  is  exposed  to  view  by  the  endoscope. 

AVhen  there  is  chronic  inflammation,  and  the 
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surface  has  not  become  indurated,  it  is  of  deep 
carmine  hue,  closely  beset  with  small  eminences 
which  give  it  a  strawberry-like  appearance,  a 
resemblance  often  enhanced  by  the  minute  flocculi 
of  pus  which  adhere  to  the  surface  among  the 
prominent  granulations,  and  simulate  the  yellowish 
seeds  of  the  ripe  strawberry.  These  \  ascular  ex- 
crescences are  at  first  general  over  the  mucous 
membrane  ;  but,  as  time  goes  on,  they  subside, 
and  are  represented  by  a  few  papillary  tufts  or  ex- 
coriations, which  become  permanent  if  not  treated. 
The  congested  surface  bleeds  readily,  so  it  must  be 
well  mopped,  using  tincture  of  hamamelis,  if  the 
bleeding  is  obstinate,  before  inspecting  it  or  apply- 
ing other  astringents  to  the  surface.  Most  com- 
monly, in  chronic  catarrh  of  the  urethra  there  are 
excoriations,  sometimes  granulations,  and,  rarely, 
pedunculated  warts.  If  the  inflammation  has 
lasted  several  months,  the  veru  montanum  is  often 
shrunken  and  white,  and  the  orifices  of  the  ejacu- 
latory  ducts  are  invisible  or  show  as  dark  gre}'ish 
dots. 

7.  Chronic  prostatitis. — If  there  be  general 
congestion  of  the  organ,  and  not  merely  superficial 
catarrh,  the  symptoms  are  more  pronounced.  In 
such  cases  there  is  usually  some  pain,  which  is 
variously  described.  Sometimes  it  consists  of  a 
sensation  of  heat  extending  along  the  whole  urethra, 
often  radiating  to  the  buttocks,  but  felt  most  after 
micturition.  In  other  persons  there  is  often  dull 
pain  in  the  perinasum,  a  sense  of  weight  or  fulness 
of  the  rectum,  rather  worse  by  night  than  by  day  ; 
aching  above  the  pubes  is  often  complained  of. 
Micturition  is  called  for  twice  or  more  by  night. 
By  day  it  is  not  increased  in  frequency.  When 
micturition  is  attempted,  the  urine  is  often  slow  to 
come,  and  usually  a  few  drops  dribble  off  after  the 
stream  ceases.  Walking  fatigues  easily,  and  brings 
on  the  sense  of  fulness  in  the  rectum.  The  finger 
in  the  rectum  generally  finds  some  swelling  and 
slight  tenderness  of  the  prostate.  A  sound 
traverses  the  urethra  without  causing  pain  till  the 
bulbo-membranous  portion  is  reached  :  the  instru- 
ment is  then  grasped  for  a  few  seconds,  to  pass  on 
again  to  the  neck  of  the  bladder  :  here  again  pain 
is  felt,  and  resistance  is  encountered,' but  this  ceases 
suddenly  as  the  sound  enters  the  bladder,  though 
the  pain,  of  a  pressing  or  squeezing  character,  still 
remains.  As  the  instrument  is  withdrawn,  it  is  ex- 
pelled rapidly  until  it  is  beyond  the  bulb,  where  it 
lies  quietly  enough  and  all  pain  ceases.  When, 
however,  the  prostatic  mucous  membrane  is  also 
much  congested,  the  pain  attending  the  passage  of 
a  sound  is,  as  already  mentioned,  hot  or  burning. 

Treatment. — i.  Inflamed  areas. — When  the 
pain  caused  by  the  passage  of  the  exploring  sound 
is  acute,  the  resistance  small,  and  the  discharge 
white  and  thick,  the  condition  is  mainly  one  of 
congestion,  which  is  benefited  by  instillations  at  the 
places  where  the  pain  is  felt.  A  suitable  solution 
is  one  of  ten  to  twenty  grains  of  nitrate  of  silver  to 
the  ounce  of  water,  injected  by  means  of  a  Guyon's 
bullet-catheter  and  syringe.  This  may  be  repeated 
every  three  or  four  days,  while  an  astringent  in- 
jection of  alum  and  sulphate  of  zinc  is  used  in  the 
intervals.  If  there  be  grip  or  hitch  as  the  bullet 
passes  along  the  urethra,  the  use  of  a  No.  25  or 
No.  26  (millimetric  scale)  steel  sound,  or  even  a 
larger  one,  twice  weekly  is  requisite.  When  no 
grip  exists,  the  last  remains  of  the  discharge  can 
sometimes  be  dried  up  by  using  soluble  bougies  at 


night  containing  chloride  or  sulphate  of  zinc  in  sus- 
pension (•  porte-reniedc  Kcynar)  for  ten  or  fourteen 
nights.  Much  may  be  done  with  injections  by  the 
patient  himself  when  the  inflammation  is  limited  to 
that  part  of  the  urethra  which  extends  in  front  of 
the  triangular  ligament.  When  the  disease  has  ex- 
tended behind  that  limit,  very  few  patients  can 
apply  an  injection  to  that  portion,  and  the  treat- 
ment must  be  carried  out  wholly  by  the  surgeon. 
The  injections  ordinarily  used  for  gonorrhoea  are 
not  sufficiently  strong  to  afi'ect  the  deeper  parts  of  the 
mucous  membrane,  and  solutions  having  a  strength 
of  four  or  five  grains  of  alum,  as  much  of  sulphate 
of  zinc,  and  of  one  fourth  or  one  half  grain  of  sul- 
phate of  copper  to  the  ounce  of  water,  are  needful 
in  this  chronic  inflammation  of  small  areas. 

When  congestion  has  produced  induration,  or 
even  contraction  which  does  not  yield  to  gradual 
dilatation,  the  fibrous  band  should  be  divided  by  a 
urethrotome  of  suitable  shape,  until  the  urethra- 
meter,  expanded  to  the  largest  size  in  which  it 
moves  freely  along  the  unaffected  parts,  travels 
without  hitch  or  grip  past  the  contracted  patches. 
Valuable  aid  can  be  obtained  by  means  of  the 
endoscope,  through  which  the  inflamed  patches  can 
be  attacked  with  mops,  used  under  the  control  of 
the  eyesight,  soaked  in  aqueous  solutions  of  the 
nitrate  of  silver  containing  10  to  20  per  cent,  of  the 
salt.  Indeed,  many  otherwise  intractable  affections 
of  the  urethra  are  easily  managed  if  treated  endo- 
scopically.  See  Urethra,  Diseases  of. 

2.  Gramilar  patehes. — The  treatment  of  granular 
patches  is  tedious  and  uncertain  without  the  endo- 
scope. Something  may  be  done  by  instillations  of 
solutions  of  nitrate  of  silver  of  fifteen  or  twenty 
grains  to  the  ounce  of  water,  while  the  patient 
employs  a  strong  injection  between  the  sittings. 
But  the  precise  application  of  stronger  caustics 
through  the  endoscope  is  far  more  sure  and  satisfac- 
tory. Brushing  the  granulations  with  a  20-per-cent. 
solution  of  nitrate  of  silver,  or  with  a  i-per-cent. 
solution  of  perchloride  of  mercury  in  alcohol,  after 
scraping  their  surfaces  with  a  curette,  causes  these 
granulations  to  disappear  after  four  or  five  applica- 
tions, and  to  leave  no  trace  of  their  presence.  The 
pain  of  this  method  is  inconsiderable,  and  need  not 
interfere  with  the  patient's  ordinary  avocations. 
Careful  dilatation  of  the  contractions  is  also  most 
necessary  during  the  application  of  the  caustics.  In 
treating  granular  patches,  the  writers  have  aban- 
doned the  use  of  soluble  bougies  and  medicated 
bougies  of  all  kinds,  on  account  of  their  feeble  and 
uncertain  action. 

3.  War/s  yield  only  to  topical  treatment.  When 
very  small,  they  may  be  destroyed  by  pressing  a 
pencil  of  cupric  sulphate  against  them.  They  may 
be  nipped  off  with  scissors  through  the  endoscopic 
tube.  If  arboriform  and  pedunculated,  the  galvanic 
cautery  is  the  most  effective  treatment.  It  is  well 
to  cocainise  the  urethra  by  injecting  into  it  ten  minims 
ofa  lo-per-cent.  solution  of  hydrochlorate  of  cocaine, 
and  allowing  five  minutes  to  elapse  for  absorption, 
before  passing  the  tube  of  the  endoscope  through 
which  the  topical  application  is  made. 

4.  Ulcers  are  usually  cured  by  light  touches  of 
the  copper-sulphate  pencil,  and  by  dilating  any 
stricture  which  may  be  present. 

5.  Follicular  sinuses. — These  often  continue  to 
secrete  pus,  which,  escaping  into  the  urethra,  forms 
shreds,  which  appear  in  the  urine.  The  best  treat- 
ment is  mopping  with  an  astringent  solution  (10  per 
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cent,  solution  of  silver  nitrate),  or  pressing  into  the 
follicle  a  fine  point  of  cupric  sulphate.  After  this 
application,  the  patient  should  use  a  strong  injection 
to  wash  the  sinus  freely  for  some  days.  In  time  the 
sinuses  cease  to  secrete  discharge  even  if  not  treated. 
But  before  this  cessation  takes  place,  the  sinus  may 
become  distended  and  break  again,  commonly  into 
the  urethra  as  before  ;  rarely  the  collection  of  matter 
may  penetrate  into  the  erectile  tissue  and  through 
the  fibrous  tissue  to  the  skin,  and  so  reach  the  sur- 
face of  the  body.  When  this  threatens,  the  abscess 
should  be  promptly  incised  ;  it  usually  closes  after 
evacuation  without  further  trouble. 

6.  Chronic  catarrh  of  the  prostatic  urethra  is 
little  benefited  by  general  treatment  or  by  drugs. 
Abstinence  from  stimulants,  violent  exercise,  and 
sexual  excitement  is  requisite ;  and  when  the 
secretion  of  pus  is  abundant,  the  specifics  for  catarrh, 
such  as  copaiba,  cubebs,  and  buchu,  are  beneficial. 
But  when  there  is  little  more  than  a  shreddy  dis- 
charge in  the  urine  the  proper  treatment  is  topical. 
The  remedies  are  local  instillations,  by  an  Ulzmann's 
curved  catheter-syringe,  of  solutions  of  ten,  fifteen, 
or  twenty  grains  of  nitrate  of  silver  to  the  ounce  of 
distilled  water  directly  on  to  the  inflamed  surfaces, 
made  at  intervals  of  five  or  seven  days,  the  length 
of  time  being  decided  by  the  amount  of  reaction 
caused  by  the  instillation.  All  soreness  and  increase 
of  discharge  which  follows  the  caustic  application 
should  subside  before  another  is  applied.  Usually 
several  such  instillations,  with  solutions  increasing 
in  strength,  must  be  made  to  obtain  a  cure. 

The  use  of  the  endoscope  renders  the  treatment 
more  certain  and  expeditious,  as  in  treating  similar 
patches  in  the  anterior  portion  of  the  urethra.  By 
this  means  the  inflamed  areas  can  be  distinctly  seen, 
and  the  remedy  applied  directly  to  them.  Useful 
astringents  in  which  to  dip  the  mops  are  tincture  of 
iodine,  solution  of  perchloride  of  iron  of  the  British 
Pharmacopoeia,  of  mercuric  chloride  ( I  per  cent,  in 
spirit),  or  of  silver  nitrate  (lo  or  20  per  cent,  in 
water).  These  applications  must  be  repeated,  like 
the  instillations,  at  intervals  of  a  week  or  more, 
according  to  the  amount  of  irritation  they  set  up. 
Often,  under  most  favourable  conditions,  the  cure 
is  slow  and  tedious,  but  it  is  not  the  less  certain, 
and  may  always  be  attained  with  patience. 

7.  For  chronic  prostatitis,  when  accompanying 
catarrh  of  the  prostatic  urethra,  the  treatment 
required  is  that  needful  for  prostatitis.  The  general 
treatment  is  here  of  great  value,  including  moderate 
exercise  without  fatigue,  careful  restriction  of  the  diet 
to  unstimulating  food,  tonics  if  required,  removal  of 
constipation,  regular  bathing  in  tepid  or  cold  baths, 
occupation  for  the  mind  without  lascivious  or  erotic 
excitement,  and,  when  all  congestion  has  been  thus 
removed,  cold  injections  into  the  rectum.  Also  at 
this  stage  the  passage  of  full-sized  steel  sounds,  and 
instillations  of  solutions  of  silver  nitrate  into  the 
previously  cocainised  prostatic  urethra,  are  among  the 
most  effective  remedies  for  this  troublesome  ailment. 
Before  caustic  injections  are  used  it  is  well  to  empty 
the  bladder  of  urine,  and  to  inject  eight  or  ten  ounces 
of  some  bland  fluid,  such  as  cold  boiled  water,  or 
cold  saturated  aqueous  solution  of  boric  acid,  with 
which  the  patient  may  flush  out  the  urethra  after  the 
caustic  solution  has  taken  effect.  This  precaution 
prevents  much  of  the  soreness  which  invariably 
follows  the  use  of  strong  astringents  in  this  region. 
The  patient  should  also  keep  his  bed,  or  at  least  his 
room,  for  a  couple  of  days  after  each  cauterisation, 


to  lessen  the  probability  of  an  acute  inflammation  of 
the  prostate  or  of  the  uvula  vesicse  following  the  in- 
jection, of  which  there  is  always  some  risk. 

Charles  Stonham. 

Charles  Gibbs. 

GLEICHENBERG,  in  Austria.— Muriated 
alkaline  waters.     See  Mineral  Waters. 

GLENARD'S  DISEASE.— Enteroptosis. 

GLIOSIS. — See  Syringomyelia. 

GLOBULINURIA.— Albuminous  urines  almost 
always  contain  both  serum-albumen  and  paraglobulin. 
The  relative  amounts  of  these  two  proteids  vary 
widely  in  different  urines,  but  only  very  exception- 
ally is  one  or  other  of  them  practically  wanting.  In 
some  cases  examined  by  Czatary  the  proportion  of 
paraglobulin  to  serum-albumen  was  found  to  be 
lower  in  the  urine  than  in  the  blood  and  serous 
effusions  of  the  same  patients.  This  relatively  small 
excretion  of  globulin  is  very  probably  due,  as  Halli- 
burton has  suggested,  to  the  larger  size  of  its  mole- 
cules, which  opposes  an  obstacle  to  their  passage  into 
the  urine.  If  this  be  so,  a  high  proportion  of  globulin 
should  indicate  a  more  severe  renal  lesion. 

The  clinical  significance  of  variations  observed  is 
not  yet  fully  made  out,  but  it  would  appear  that  in 
cases  in  which  the  kidneys  are  the  seats  of  lardaceous 
disease  the  proportion  of  paraglobulin  tends  to  be 
unusually  high,  whereas  Czatary  found  the  lowest 
relative  amount  in  cases  of  granular  kidney,  and  of 
the  passive  renal  congestion  of  cardiac  disease. 
Fibrinogen,  which  is  also  a  member  of  the  globulin- 
family,  is  probably  an  occasional  constituent  of  urine, 
and  in  a  remarkable  case  recorded  by  Byrom  Bram- 
well  and  Noel  Paton  a  globulin  was  abundantly 
present  which  was  deposited  in  crystalline  form 
when  the  urine  was  allowed  to  stand. 

A  rough  notion  of  the  amount  of  globulin  present 
may  be  obtained  by  noting  the  degree  of  turbidity 
produced  when  the  urine  is  allowed  to  fall,  drop  by 
drop,  into  distilled  water,  but  for  more  accurate 
determinations  advantage  is  taken  of  the  precipita- 
tion of  globulin  by  saturation  with  magnesium 
sulphate,  after  the  urine  has  been  rendered  neutral 
or  faintly  alkaline.  A.  E.  Garrod. 

GLOBUS  HYSTERICUS  [globus,  a  ball  ; 
connected  with  hysteria). — Synon.  :  Fr. 
Globe  hysteriqite ;  Ger.  Hysterischc  Kiigel.  — A 
subjective  sensation  experienced  by  hysterical 
patients,  as  of  choking,  or  of  a  ball  rising  in  the 
throat.    See  Hysteria. 

GLOSSALGIA  (7Xtt)0' era,  the  tongue  ;  and  SA70S, 
pain).  —  Pain  in  the  tongue.  See  Tongue,  Diseases 
of. 

GLOSSITIS  (yXuiaaa,  the  tongue). — Inflamma- 
tion of  the  tongue.    See  Tongue,  Diseases  of. 

GLOSSO-PHARYNGEAL  NERVE,  Diseases 

of. — The  glosso-pharyngeal  nerve  is  distributed  to 
the  back  of  the  tongue  and  the  soft  palate,  the  upper 
portion  of  the  pharynx,  the  Eustachian  tube,  and 
the  tympanum  ;  and  also  to  the  stylo-pharyngeus,  the 
middle  constrictor  of  the  pharynx,  the  levator  palati, 
and  the  azygos  uvula;  muscles.  But  the  nerve  is 
connected  with  the  fifth,  facial,  and  pneumogastric 
nerves,  and  with  the  pharyngeal  plexus  ;    it  is 
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certain  that  many  of  its  terminal  branches  merely 
distribute  fibres  from  these  other  nerves  ;  and  the 
early  ideas  of  the  function  of  the  glosso-pharyngeal, 
founded  on  its  terminal  distribution,  are  widely 
erroneous.  Although  its  twigs  go  to  the  structures 
that  subserve  taste  on  the  liack  of  the  tongue,  it  is 
certain  that  these,  with  those  for  common  sensation 
in  the  same  part  and  in  the  fauces,  come  from  the 
fifth  nerve  ;  and  that  the  fibres  that  innervate  the 
palatine  muscles  are  derived  from  the  spinal 
accessory. 

Paralysis. — Very  little  is  known  of  the  precise 
effects  of  paralysis  limited  to  the  glosso-pharyngeal 
nerve,  since  it  is  rarely  paralysed  alone.  The  middle 
constrictor  of  the  pharynx  is,  however,  paralysed, 
and  the  mucous  membrane  of  the  pharynx  is  ren- 
dered insensitive.  From  their  position,  the  fibres  of 
origin  are  commonly  damaged  in  conjunction  with 
fibres  of  the  hypoglossal,  spinal  accessory,  and  pneu- 
mogastric  nerves.  The  common  causes  of  disease 
in  this  situation  are  meningitis,  syphilitic  and  other 
growths,  and  bone-diseases.  The  nerve  may  also  be 
paralysed  from  disease  of  its  nucleus  of  origin  in  the 
medulla  oblongata,  and  then  commonly  suffers  in 
association  with  the  nerves  to  the  larynx,  the  tongue, 
and  often  the  lips  {see  Labio-glosso-laryngeal 
Paralysis).  The  sensory  part  of  the  nerve  may 
then  escape,  and  only  the  motor  part  be  paralysed, 
the  chief  effect  of  which  is  paralysis  of  the  pharynx. 
The  causes  of  paralysis  from  disease  of  the  nucleus 
are  slow  degeneration,  softening,  hemorrhage,  and 
the  effects  of  diphtheria. 

Spasm. — Nothing  is  known  of  separate  spasm  in 
the  muscles  supplied  by  the  glosso-pharyngeal  nerve. 
In  conjunction  with  the  other  motor  and  sensory 
nerves  to  the  pharynx,  it  takes  part  in  the  produc- 
tion of  the  spasm  of  hydrophobia,  and  in  some  hys- 
terical phenomena. 

Treatment. —  The  treatment  of  disorders  of  the 
glosso-pharyngeal  nerve  is  never  special,  but  always 
that  of  the  cause,  and  is  sufticiently  described  in  the 
several  articles  which  deal  with  the  above-mentioned 
aetiological  conditions.  W.  R.  Gowers. 

GLOSSO-PHARYNGEAL  PARALYSIS.  —  A 

synonym  for  labio-glosso-laryngeal  paralysis.  See 
Laiuo-gi.osso-i.aryngeal  Paralysis. 

GLOSSY  SKIN.— ^fd' Neuritis,  Multiple. 

GLOTTIS,  Diseases  of.  —  See  Larynx, 
Diseases  of. 

GLYCOSURIA  {yAuKvs,  sweet;  and  olpov, 
urine). — A  condition  of  urine  in  which  sugar  is 
present ;  generally  used  as  a  synonym  for  diabetes 
mellitus.    See  Diabetes  Mellitus. 

GLYCURONIC  ACID.— Glycuronic  acid  is  a 
substance  allied  to  the  carbohydrates,  and  repre- 
sented by  theformula  C^H.^O^LCOH— (CH.OH),— 
COOH].  It  occurs  as  an  abnormal  constituent  of 
urine,  as  the  result  of  ingestion  of  certain  chemical 
substances,  chief  among  which  are  camphor,  chloral 
hydrate,  butyl  chloral  hydrate,  morphine-salts, 
nitro-benzol,  and  some  of  the  quinine-derivatives. 
After  angesthesia  from  chloroform  (but  not  ether) 
its  presence  can  be  detected  in  the  urine  of  the 
patient. 

Glycuronic  acid  in  urine  is  liable  to  be  mistaken 
for  grape-sugar  (dextrose),  since  it  is  capable  of 
reducing  alkaline  copper-solutions  (Fehling's  test) 


(see  Diabetes  Mellitus  ;  and  Life-Assurance). 
Dextrose  can,  however,  be  readily  distinguished 
from  glycuronic  acid  by  its  behaviour  with  yeast, 
glycuronic  acid  yielding  a  negative  result  when  so 
treated.  When  pure  it  is  not  crystalline.  It  is 
readily  soluble  in  water,  much  less  so  in  absolute 
alcohol,  and  very  sparingly  in  ether.  Its  pure  solu- 
tions are  dextro-rotatory,  but  less  so  than  dextrose. 

John  Harold. 

GOITRE. — Synon.  :  Bronchocele;  Thyreocele  ; 
Derbyshire  Neck  ;  Fr.  Goitre  ;  Ger.  Kropf; 
Strntna. 

Definition. — A  term  in  general  use  for  enlarge- 
ment of  the  thyroid  gland.  Here  we  shall  only 
consider  simple  hypertrophy  or  parenchymatous 
enlargement,  adenoma,  cysts,  and  the  various  com- 
binations of  these,  with  or  without  fibrosis,  which 
are  commonly  included  under  the  name  of  goitre. 
Other  enlargements  will  be  considered  elsewhere. 
See  Exophthalmic  Goitre  ;  Thyroid  Gland, 
Diseases  of. 

Etiology.— (<7)  General. — The  x'tiology  of 
goitre  varies  according  to  the  nature  of  the  enlarge- 
ment. Simple  hypertrophy  occurs  not  infrequently 
in  both  anremic  and  pregnant  women,  and  about 
the  time  of  puberty  in  both  sexes.  In  such  cases 
the  enlargement  probably  occurs  in  the  first 
instance  in  response  to  a  demand  for  an  increased 
supply  of  the  secretion  of  the  gland.  Of  the 
exciting  cause  of  adenomatous  and  cystic  goitre,  we 
know  nothing  ;  the  cause  of  endemic  goitre  will  be 
considered  later. 

(/')  Sex. — Women  in  this  country  are  much  more 
liable  than  men  to  suffer  from  all  forms  of  goitre, 
just  as  they  are  more  prone  to  develop  other  dis- 
eases of  the  thyroid  gland.  The  proportion 
between  the  two  sexes  varies  in  different  parts  of 
England  from  seven  up  to  forty-four  to  one.  It 
has  been  suggested  that  this  is  on  account  of 
women  being  more  frequently  water-drinkers,  for 
in  India  it  has  been  noticed  that  both  sexes  suffer 
alike.  Besides  there  appears  to  be  some  associa- 
tion between  the  enlarged  gland  and  the  uterine 
functions. 

(c  )  ^-/^t;.- -Congenital  goitre  occurs  but  rarely. 
During  the  time  of  puberty  the  disease  frequently 
first  attracts  attention,  although  it  may  occur  at  any 
time  of  life  up  to  fifty  years  of  age. 

[d)  Heredity.  —  In  some  families  goitre  is  here- 
ditary ;  in  others,  it  is  only  apparently  so  owing 
to  different  members  of  the  family  living  in  a 
district  where  goitre  is  endemic. 

(f)  Locality  Endemic    goitre,  a  special  form 

of  parenchymatous  enlargement  which  is  liable 
to  undergo  cystic  degeneration,  occurs  in  certain 
districts,  and  is  evidently  due  to  some  locahsed 
cause.  Most  frequently  these  districts  are  moun- 
tainous regions  with  deep  valleys  in  which  goitre  is 
prevalent.  In  England  goitre  is  endemic  in  the 
upper  valleys  of  the  Pennine  Range,  as  far  south  as 
the  Peak  in  Derbyshire — hence  the  name  Derby- 
shire Neck — and  also  in  the  Cotswold  Hills. 
Among  the  continental  countries  in  which  it  pre- 
vails are  France,  mostly  in  Savoy  ;  Germany, 
mostly  in  the  Black  P'orest  ;  Austria,  mostly  in 
Styria  ;  Northern  Italy,  mostly  about  the  Alps,  as 
at  Aosta.  In  Switzerland  goitre  is  very  prevalent, 
in  some  parts  of  the  Cantons  of  Friburg  and  Berne 
Bircher  has  found  as  many  as  So  per  cent,  of  the 
recruits  to  be  goitrous.     In  Asia  goiue  is  endemic 
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in  the  Himalayas,  in  the  Altai  Mountains  in 
Siberia,  and  in  the  hilly  districts  of  China.  Goitre 
is,  however,  not  only  indigenous  to  mountainous 
districts,  but  occurs  also  in  open  country  as  in  the 
plains  of  Lombardy,  and  in  the  Indian  Punjaub. 

(/)  Water-supply.  —  Of  the  various  local  condi- 
tions present  in  goitrous  districts  it  is  now  evident 
that  goitre  is  due  in  a  large  number  of  the  cases  to 
an  impurity  in  the  drinking-water.  Snow-water  was 
formerly  considered  to  be  the  cause,  but  this  opinion 
is  met  by  the  statement  that  goitre  does  not  exist 
in  Greenland  or  Lapland,  and  that  it  is  prevalent 
in  Sumatra  where  there  is  never  any  snow.  The 
influence  of  drinking-water,  or  more  strictly  speak- 
ing of  some  impurity  in  the  water,  in  producing 
goitre  is  shown  by  the  following  facts.  The 
migration  of  a  healthy  family  into  a  goitrous  district 
has  been  followed  by  the  development  of  the  disease 
in  several  members  of  it  ;  whereas  removal  from  such 
a  district  has  prevented  the  further  development  of  the 
disease  in  a  family  already  affected.  A  change  in  the 
water-supply  has  been  followed  by  a  rapid  diminution 
in  the  number  of  cases  of  goitre.  Thus  in  Bozel  in 
Savoy  out  of  a  population  of  1,472  in  the  year  1848 
no  less  than  900  were  goitrous  and  109  cretins.  A 
fresh  supply  of  water  was  then  obtained,  in  conse- 
quence of  which  both  goitre  and  cretinism  diminished 
so  rapidly  that  in  1864  there  were  only  39  cases  of 
goitre  and  58  cretins.  On  the  other  hand  an  actual 
epidemic  of  goitre  has  followed  the  introduction  of 
a  new  supply  of  '  infected  '  water  into  a  village  pre- 
viously free  from  the  disease,  and  has  also  occurred 
in  a  regiment  of  young  soldiers  when  moved  into  a 
goitrous  district.  Drinking  the  water  of  certain 
wells  on  the  Continent  is  well  known  to  produce 
goitre  and  is  intentionally  and  successfully  taken  for 
this  purpose  by  men  who  wish  to  escape  military 
service. 

This  peculiar  property  of  certain  waters  has  been 
attributed  to  iron  pyrites,  copper  pyrites,  sulphate 
or  carbonate  of  calcium  or  carbonate  of  magnesium 
in  the  water  according  to  the  geological  formation 
of  the  district.  There  is,  however,  no  positive 
evidence  to  show  that  any  of  them  can  produce 
goitre.  Whatever  the  active  agent  may  be,  its 
activity  is  destroyed  by  heat,  as  the  water  is  rendered 
harmless  by  boiling.  This  important  fact  renders 
it  probable  that  some  living  micro-organism  pre- 
sent in  the  water  may  be  the  actual  cause  of  endemic 
goitre.  Further  than  this  we  cannot  at  present  go, 
as  no  such  micro-organism  has  yet  been  isolated. 

Anatomical  Characters. — In  simple  hyper- 
trophy of  the  thyroid  gland,  the  enlargement  is 
uniform,  retaining  the  shape  and  consistence  of  the 
normal  gland.  In  endemic  goitre  there  is  at  first 
general  uniform  enlargement.  At  a  later  stage 
multiple  cysts  may  develop,  formed  from  the 
normal  follicles  of  the  gland  by  their  distension  with 
colloid  material,  the  epithelial  lining  degenerating 
as  the  cysts  increase  in  size.  Adjacent  follicles  may 
become  fused,  and  so  some  of  the  cysts  may  reach 
a  considerable  size.  The  cyst-walls  are  formed  by 
the  inter-lobular  septa  and  the  capsule  of  the  gland. 
There  may  be  a  great  increase  of  fibrous  tissue  in 
some  cases,  so  that  goitres  of  great  size  occur  com- 
posed of  gland-tissue,  fibrous  tissue,  and  cysts — 
fibro-cystic  goitres.  Apart  from  simple  hypertrophy 
the  great  majority  of  goitres  which  occur  in  this 
country  are  due  to  the  growth  of  adenomata  in  the 
gland.  An  adenoma  of  the  thyroid  may  be  single 
or  multiple.    Its  structure  is  similar  to  that  of  the 


gland  itself,  and  it  is  provided  with  a  distinct  capsule. 
Confined  at  first  to  one  part  of  the  gland,  it  may 
gradually  extend  into  other  parts  till  the  enlarge- 
ment which  was  localised  at  first  may  in  its  later 
clinical  features  closely  resemble  a  general  paren- 
chymatous enlargement.  Such  adenomata  often 
become  cystic,  and  in  this  way  the  single  cysts  of 
the  thyroid  gland  which  are  of  frequent  occurrence 
are  formed.  Like  the  adenomata  from  which  they 
have  developed,  these  cysts  can  be  separated  from 
the  gland  and  shelled  out  complete.  Their  walls 
may  be  thick,  and  the  contents  are  brownish  in 
colour,  and  as  Victor  Horsley  points  out  they  have 
a  tendency  to  contract  adhesions  to  surrounding 
parts.  Haemorrhages  into  the  substance  of  an 
adenoma,  and  especially  into  a  cystic  adenoma,  are 
not  uncommon. 

Symptoms  and  Complications. — In  slight 
cases  a  swelling  in  the  thyroidal  region  which 
moves  upward  during  deglutition,  and  a  sense  of 
fulness  in  the  neck,  are  the  only  symptoms  present. 
The  character  of  the  swelling  varies  according  to 
the  nature  of  the  goitre.  In  simple  hypertrophy 
there  is  a  smooth  firm  enlargement  of  the  whole 
gland,  which  retains  its  original  shape.  If  such  a 
parenchymatous  goitre  becomes  cystic  or  fibrous, 
the  shape  and  consistency  become  irregular  and 
vary  according  to  the  size  and  situation  of  the  cysts 
and  the  amount  of  fibrous  tissue  which  is  developed. 
An  adenoma  forms  a  smooth  well-defined  firm 
tumour,  which  may  be  accompanied  by  some 
general  enlargement  of  the  gland  as  well.  A  cyst 
forms  a  smooth  globular  swelling,  in  which  fluctua- 
tion may  be  felt.  In  order  to  detect  this  sign  it  is 
most  important  to  palpate  the  tumour  with  four 
fingers'  at  once,  as  advised  by  Horsley,  so  as  to 
steady  it  from  every  direction  ;  even  then  it  is  some- 
times difficult  to  distinguish  between  an  adenoma 
and  a  cyst.  In  such  cases  an  exploratory  puncture 
may  be  made  in  order  to  ascertain  if  a  cyst  is 
present.  The  superficial  veins  in  the  front  of  the 
neck  are  often  enlarged  and  prominent  over  a  goitre, 
and  an  adenoma  or  cyst  of  one  lobe  may  cause  con- 
siderable displacement  of  the  larynx,  trachea,  and 
blood-vessels  in  the  neck.  Various  secondary 
symptoms  may  be  caused  by  a  goitre  by  pressure 
on  surrounding  parts.  Added  to  a  sense  of  fulness 
there  may  be  a  feeling  of  dragging  or  constriction 
about  the  throat.  More  serious  symptoms  than 
these  are,  however,  sometimes  present,  namely 
dysphagia  and  dyspnoea.  The  former  rarely  occurs 
except  when  the  tumour  has  reached  an  immense 
size  or  when  it  presses  on  the  cesophagus,  as  happens 
when  the  lateral  lobes  meet  behind  the  gullet. 
Dyspncea  is  a  more  common  symptom  which  occurs 
in  both  a  persistent  and  paroxysmal  form.  A 
dyspnoea  of  gradual  onset  is  the  more  common, 
and  may  be  caused  by  the  pressure  of  a  goitre  on 
the  front  or  side  of  the  trachea.  The  trachea  may 
also  be  compressed  by  an  extension  of  the  goitre 
behind  it  or  by  an  adenoma  extending  down  into 
the  mediastinum  and  forming  a  substernal  goitre. 
Dyspnoea  may  be  due  even  to  pressure  on  the 
recurrent  laryngeal  nerves  causing  paralysis  of  the 
abductors  of  the  vocal  cords.  All  goitres  are  liable 
to  temporary  enlargement,  especially  during  men- 
struation and  pregnancy,  such  enlargement  being 
accompanied  by  an  increase  in  any  pre-existing 
dyspnoea.  In  addition  to  this  persistent  dyspnoea, 
severe  parox3'smal  attacks  occur  in  cases  of  large 
goitre.    These  attacks  come  on   suddenly,  most 
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frequently  during  the  night,  causing  great  distress, 
and  lasting  from  five  to  fifteen  or  even  thirty 
minutes,  after  which  they  pass  off.  Death  may, 
however,  occur  suddenly  during  the  attack.  The 
voice  in  cases  of  large  goitre  of  long  duration  is 
often  hoarse  and  toneless.  Some  cases  of  endemic 
goitre  are  associated  with  cretinism,  which  so  fre- 
quently develops  in  the  children  of  goitrous  parents. 
The  association  of  cretinism  with  a  goitre  indicates 
that  an  advanced  stage  of  goitrous  degeneration  of 
the  thyroid  gland  has  been  reached,  in  consequence 
of  which  it  can  no  longer  supply  an  adequate 
amount  of  its  secretion  (see  Cretinism).  In  some 
cases  of  goitre  symptoms  of  exophthalmic  goitre 
supervene  [see  Exophthalmic  Goitre).  Haemor- 
rhage takes  place,  not  uncommonly  into  a  cyst  or 
even  into  the  substance  of  an  adenoma,  causing 
a  rapid  enlargement  of  the  goitre  with  pain  from 
the  increased  tension.  Absorption  of  the  blood 
gradually  takes  place,  and  the  goitre  diminishes 
again  in  size.  A  goitre  may  become  acutely  in- 
flamed during  the  course  of  an  acute  disease  or  as 
the  result  of  an  injury.  It  then  becomes  swollen 
and  tender,  and  there  is  pain  in  the  neck  with  fever. 
If  the  goitre  is  already  large,  there  may  be  great 
dyspnoea  and  cyanosis.  The  attack  may  terminate 
by  resolution,  or  by  suppuration,  and  the  formation 
of  one  or  more  abscesses. 

Diagnosis. — A  simple  hypertrophy  of  the  thy- 
roid gland  can  be  recognised  by  its  situation,  shape, 
uniform  consistence,  and  upward  movement  when 
the  patient  swallows  ;  an  adenoma  by  the  localised 
swelling,  and  its  smooth,  rounded,  and  well- 
defined  outline.  The  presence  of  a  cystic  goitre 
can  be  ascertained  by  the  fluctuation  within  its 
walls,  care  being  taken  to  fix  the  tumour  during 
palpation,  as  already  described.  Any  doubt  can  be 
cleared  up  by  passing  a  hollow  needle  into  it. 
The  fluid  thus  withdrawn  may  be  mixed  with  blood, 
and  when  a  cyst  has  been  emptied  it  often  happens 
that  blood  will  flow  freely  from  the  .walls  of  the 
cyst  till  it  is  filled. 

The  diseases  which  simulate  goitre  are  malig- 
nant disease  of  the  thyroid  gland  ;  calculus  em- 
bedded in  its  substance  :  13'mphadenoma  ;  aneu- 
rysm ;  and  fatty  and  other  tumours  of  the  neck. 
A  leading  point  in  making  a  diagnosis  is  to  ascer- 
tain, by  directing  the  patient  to  swallow,  whether 
the  swelling  is  attached  to  the  trachea.  In  cases 
of  malignant  disease  and  lymphadenoma,  the  his- 
tory and  general  condition  of  the  patient  will  give 
an  important  clue.  It  must  be  remembered  that 
malignant  disease  may  develop  in  a  previously 
simple  goitre.  When  a  goitre  closely  overlies  the 
carotid  artery,  it  may  simulate  an  aneurysm,  owing 
to  the  forcible  pulsation  conveyed  through  its  sub- 
stance. 

Prognosis. — The  prognosis  in  goitre  is  favour- 
able. The  occurrence  of  death  from  suffocation, 
due  solely  to  the  effects  of  a  goitrous  enlargement, 
is  rare.  It  occurs  in  those  countries  where  little 
treatment  is  tried,  and  where  the  goitres  attain 
an  immense  size.  The  disease  is  more  likely  to 
endanger  life  when  the  goitre  passes  behind  the 
trachea  or  behind  the  sternum.  Simple  hypertro- 
phy of  the  gland  in  young  adults  is  most  amenable 
to  medical  treatment,  while  adenomatous  and 
cystic  goitres  can,  as  a  rule,  be  easily  removed  by 
an  operation.  Goitres  have  been  known  to  dis- 
appear without  any  treatment.  This  result  may  be 
due  to  the  removal  of  the  aflfected  person  from 


en(temic  influences  ;  or  it  may  happen  when  the 
enlargement  has  arisen  during  pregnancy. 

Treatment. — In  the  treatment  of  endemic 
goitre  the  general  rules  requiring  attention  are  re- 
moval of  the  patient  from  the  goitrous  district,  or 
complete  abstinence  from  the  drinking-water,  unless 
it  has  been  previously  boiled  ;  also  from  wearing 
anything  tight  round  the  neck,  carrying  weights, 
and  ascending  hills. 

As  simple  hypertrophy  of  the  thyroid  gland  in 
adolescents  generally  occurs  in  response  to  a  phy- 
siological demand  for  an  increased  supply  of  its 
secretion,  a  marked  diminution  in  size  can  be 
brought  about  by  supplying  the  secretion  from  an 
external  source.  In  other  forms  of  parenchymatous 
goitre  this  line  of  treatment  is  also  useful. 

This  treatment  is  readily  carried  out  by  giving 
extract  of  thyroid.  Dry  thyroid  sutjstance  (Thy- 
roideum  Siccum,  B.P. )  may  be  given  in  one  to  three 
grain  doses  in  a  powder,  pill,  or  tablet,  or  liquid  ex- 
tract of  thyroid  (Liquor  Thy roidei,  B.  P. )  in  doses  of 
five,  ten,  or  fifteen  minims  in  water  twice  or  thrice 
daily.  The  frequency  of  the  pulse  should  be  re- 
corded daily,  so  that  the  dose  may  be  diminished 
if  any  undue  acceleration  beyond  ten  or  twenty 
beats  a  minute  should  occur.  By  this  method  of 
treatment  the  circumference  of  the  neck  in  one  case 
was  reduced  from  l6i  in.  to  13I  in.  in  three  weeks. 
When  the  full  advantage  of  the  treatment  has  been 
obtained,  it  is  advisable  to  continue  a  single  daily 
dose  of  the  remedy  for  several  weeks  or  even  a 
couple  of  months,  to  prevent  a  return  of  the  former 
enlargement.  Iodine  has  long  been  used  both 
internally  and  externally  in  the  treatment  of  goitre, 
its  efiiciency  being  greatest  in  simple  hypertrophy 
and  in  the  earlier  stages  of  endemic  goitre.  It  has 
been  shown  by  Baumann  that  thyroidal  secretion 
contains  iodine  in  an  organic  combination,  thyn-oi- 
i/iit,  so  that  the  action  of  iodine  or  its  com- 
binations in  the  treatment  of  goitre  may  be  to  a  cer- 
tain extent  supplemental  and  so  analogous  to  that  of 
thyroid  extract.  Five  to  ten  grains  of  potassium 
iodide  in  solution,  or  five  minims  of  tincture  of 
iodine  in  water,  or  from  one  half  to  two  grains  of 
iodoform  in  a  pill  may  be  given  three  times  a  day. 
In  simple  hypertrophy  blistering  with  liquor  epi- 
spasticus,  painting  the  surface  with  tincture  of  iodine, 
and  inunction  of  iodine  ointment,  or  of  a  mixture 
of  one  part  of  it  with  two  or  three  of  potassium 
iodide  ointment,  are  useful  methods  of  local  treat- 
ment. Biniodide  of  mercury  ointment  smeared 
over  the  enlargement,  the  patient  being  then  made 
to  sit  with  his  neck  exposed  to  the  rays  of  the  sun 
for  many  hours,  has  proved  an  effectual  remedy  in 
India  ;  this  treatment  is  useful  in  this  country  even 
without  the  assistance  of  the  rays  of  a  tropical  sun. 
Formerly,  injections  of  iodine  were  not  infrequently 
employed  in  the  treatment  of  parenchymatous  goitre, 
and  in  some  cases  with  beneficial  results.  Twenty 
or  thirty  minims  of  a  i-in-12  solution  of  iodine  in 
absolute  alcohol  were  slowly  injected,  under  local 
anassthesia,  twice  a  week  into  the  substance  of  the 
goitre,  care  being  taken  to  avoid  transfixing  the 
trachea  or  any  blood-vessel  with  the  needle  of  the 
hypodermic  syringe  which  was  usually  employed. 
This  treatment  is  not  free  from  danger,  as  no  less 
than  sixteen  cases  in  which  death  occurred  as  a 
result  of  the  injections  have  been  collected  by 
Heymann.  Victor  Ilorsley  has  shown  experimen- 
tally that  death  in  such  cases  is  due  to  the  passage 
of  the  injection-fluid  directly  into  a  large  blood- 
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vessel.  This  treatment  often  fails,  and  is  therefore 
not  to  be  recommended. 

An  adenoma,  if  it  is  small,  and  causes  no  incon- 
venience, may  require  no  treatment,  unless  the 
patient  wishes  to  be  rid  of  it.  If  it  is  increasing  in 
size,  or  causes  inconvenience  by  pressure  on  the  sur- 
rounding parts,  or  dyspnoea  by  compression  of  the 
trachea,  it  should  be  removed.  If  a  cystic  adenoma 
has  been  distended  once  or  twice  by  hsemorrhages, 
removal  is  usually  advisable.  An  adenoma  can  be 
readily  removed  by  shelling  the  tumour  out  of  the 
gland,  which  is  thus  left  behind  entire.  The  opera- 
tion is  a  straightforward  one,  and  the  wound  heals 
in  a  week. 

In  cystic  goitre  surgical  treatment  is  also  re- 
quired. In  cystic  degeneration  of  a  parenchymatous 
goitre  the  cysts  are  usually  multiple,  so  that  it  is 
necessary  to  remove  one  lobe  of  the  gland,  and  in 
some  cases  even  the  whole  gland.  As,  however, 
total  thyroidectomy  is  followed  by  the  development 
of  secondary  myxoedema,  this  operation  should, 
except  in  the  case  of  malignant  goitre,  be  avoided, 
if  possible.  When  total  extirpation  is  really  neces- 
sary, the  onset  of  myxcedema  can  now  be  prevented 
by  giving  thyroid  extract,  say,  ten  minims  of  liquor 
thyroidei,  each  night  for  the  rest  of  the  patient's 
life.  In  the  case  of  a  single  cyst  or  cystic  adenoma, 
the  cyst  should  be  enucleated  just  in  the  same  way 
as  an  adenoma,  from  which  it  has  developed.  The 
older  methods  of  treating  thyroidal  cysts  by  tapping, 
by  incision  and  drainage,  or  by  injections  of  per- 
chloride  of  iron,  should  be  no  longer  employed,  as 
they  are  both  risky  and  inefficient. 

PuGiN  Thornton. 

George  R.  Murray. 

GONAGRA  {ySvv,  the  knee  ;  a.nd&ypa,  a  seizure). 
An  attack  of  gout  in  the  knee.    See  GotJT. 

GONARTHRITIS  (yoVu,  the  knee;  and  &pepov, 
a  joint). — Inflammation  of  the  knee-joint.  See 
Joints,  Diseases  of. 

GONORRHCEA  (70^7;,  seed  ;  and  ^e'oi,  I  flow). 
Synon.  :  Clap  ;  Blenorrhagia  ;  Fr.  Chaiidepisse  ; 
Ger.  Tripper. 

Definition. — A  contagious  purulent  inflamma- 
tion, affecting  primarily,  in  men,  the  urethral,  and 
in  women  the  lower  vaginal  and  vulvar  mucous 
membrane.  Occasionally  the  conjunctival  and 
rectal  mucous  membranes,  to  which  tlie  nasal  has 
been  added  on  doubtful  evidence,  are  attacked  by 
gonorrhoea.  Certain  joint-affections,  endocarditis 
and  other  lesions,  to  be  subsequently  mentioned, 
may  also  complicate  the  disease.  See  GoNOR- 
RHCEAL  Arthritis. 

^Etiology. — True  gonorrhoeal  inflammation  is 
due  to  inoculation  of  a  specific  coccus,  the  Gono- 
coceiis  of  Neisser,  usually  by  direct  contagion  from  a 
surface  already  the  seat  of  gonorrhoea.  Membranes 
covered  by  pavement-epithelium,  and  possessing  a 
rich  lymphatic  supply,  are  the  most  readily  affected  ; 
those  covered  by  columnar  epithelium,  e.g.  the 
rectum,  are  not  so  liable  to  become  diseased  ;  while 
the  mucous  membrane  of  the  mouth,  stomach,  and 
air-passages  appears  to  be  exempt.  Healthy 
mucous  membranes  are  as  liable  to  contract  the 
disease  as  are  those  the  seat  of  some  morbid  change. 

In  women  the  arrangement  of  the  genital  mucous 
membrane  favours  the  retention  of  secretions 
coming  in  contact  with  it.  Among  other  causes 
favouring  the  development  of  gonorrhoea  may  be 


mentioned  the  presence  of  gleet,  alcoholic  excess, 
and  previous  attacks.  Men  with  long  or  moist 
foreskins,  in  first  attempts  at  copulation,  and  with 
slight  hypospadias,  are  specially  liable  to  contract 
gonorrhoea. 

Incubation  Period. — The  symptoms  of  gonor- 
rhoea are  not  usually  manifested  until  four  or  five 
days  after  infection  :  presumably  the  contagion  needs 
this  time  for  multiplication  and  development  before 
it  is  capable  of  exciting  inflammation.  According 
to  circumstances,  the  incubative  stage  may  be 
shortened  or  prolonged,  ranging  from  two  to  eight 
or  ten  days.  As  a  general  rule,  the  shorter  the 
incubation-stage  the  more  severe  is  the  disease. 
The  period  of  incubation  in  the  case  of  gonorrhoeal 
conjunctivitis  is  shorter  than  that  of  urethritis, 
varying  from  six  to  seventy-two  hours,  the  average 
time  being  about  forty-eight  hours. 

Morphology. — Gonococci  are  ovoid  in  shape, 
and  average  07  ju-  in  the  long  diameter  by  0-5  in 
the  short  ;  they  are  arranged  as  diplococci  and 
tetrads,  i.e.  in  pairs,  and  groups  of  four  ;  contiguous 
cocci  having  their  adjacent  sides  flattened  or  even 
slightly  concave,  each  element  then  resembling  a 


Micrococci  of  Gonorrhcea  in  the  discharge  from  a  case  of 
acute  gonorrhoea.  The  cocci  are  seen  mostly  as  pairs  or 
groups  of  four,  and  are  mainly  in  the  protoplasm  of  the 
pus-cells.     X  850. 


coffee-bean  or  kidney  in  shape.  Some  observers 
have  described  a  capsule  surrounding  the  gonococcus, 
but  none  have  yet  succeeded  in  demonstrating  this 
structure  in  preparations  made  from  the  pus. 

In  gonorrhceal  pus,  the  cocci  usually  form  colonies 
within  the  substance  of  the  pus-cells  and  are 
arranged  in  pairs,  fours,  and  their  multiples  ;  their 
presence  has  also  been  noted  within  the  cell-nuclei ; 
sometimes,  and  especially  in  severe  cases,  the  gono- 
coccus multiplies  freely  in  the  liquor  puris. 

Staining  Reactions. — The  gonococcus  stains 
readily  with  all  the  usual  aniline  dyes,  especially 
with  gentian-violet  and  fuchsin,  and  is  as  readily  de- 
colourised ;  it  does  not  retain  the  stain  when 
treated  by  Gram's  method,  this  feature  at  once 
diff'erentiating  it  from  the  ordinary  pyogenic  cocci. 

Biology. — The  gonococcus  is  a  non -motile, 
facultative  anaerobic,  highly  parasitic  coccus,  re- 
producing itself  by  fission  only,  the  lines  of  fission 
lying  at  right  angles  to  those  of  the  parent-cocci. 
It  can  be  cultivated  upon  artificial  media  outside 
the  body,  but  it  is  essential  that  human  serum 
(blood-serum,  pleuritic  eff'usion,  &c. )  should  enter 
into  the  composition  of  the  medium,  no  growth 
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whatever  taking  place  when  cultivations  are  made 
upon  the  ordinary  media  of  the  laboratory. 

Development  of  the  gonococcus  only  takes  place 
within  a  small  range  of  temperature,  growth  ceasing 
below  25°  C.  and  above  40°  C. — the  optimum 
temperature  being  undoubtedly  37°  C.  Its  thermal 
death-point  is  45°  C. 

The  resistance  of  the  gonococcus  to  the  action  of 
weak  germicidal  fluids,  direct  sunlight,  and  desicca- 
tion (when  spread  in  thin  layers)  is  extremely  slight  ; 
the  specific  properties  of  gonorrhoeal  pus  being 
destroyed  by  exposure  to  a  temperature  of  60''  C.  for 
ten  minutes.  In  like  manner  its  vitality  in  artificial 
cultures  is  small,  and  it  is  necessary  to  transplant  at 
intervals  of  not  more  than  a  week,  in  order  to  ensure 
vigorous  growth.  On  the  other  hand,  the  virulence, 
or  rather  the  pathogenic  properties  of  the  gonococcus 
do  not  appear  to  be  affected  by  these  frequent  trans- 
plantings,  for  Wertheimer  has  produced  a  typical 
gonorrhoea  by  inoculating  gonococci  of  the  thirtieth 
generation. 

Cultural  Reactions. — The  media  employed 
for  the  cultivation  of  the  gonococcus  are  (a)  equal 
parts  of  human  blood-serum,  and  2  per  cent, 
peptone-agar  (Wertheimer),  or  {/>)  a  mixture  of 
hydrocele-fluid — or  pleuritic  fluid — and  2  per  cent, 
peptone-glucose-agar,  in  the  proportion  of  1:2 
(Heiman). 

De  Christmas  has  recently  advocated  the  use 
of  rabbit's  blood-serum,  but  this  does  not  give  such 
good  results  as  the  above-mentioned  media.  To 
isolate  the  gonococcus  the  method  suggested  by 
Abel  is  reliable  and  convenient,  and  may  be  thus 
briefly  described.  Three  plates  (Petri  dishes)  are 
poured  with  ordinary  2  per  cent,  peptone-agar,  and 
as  soon  as  set,  but  while  still  hot,  a  drop  of  blood 
taken  with  all  aseptic  precautions  from  the  finger  or 
lobe  of  the  ear  is  deposited  by  means  of  a  sterile 
pipette  on  the  centre  of  the  agar-surface  of  each 
plate.  By  means  of  a  sterile  brush  or  platinum 
loop,  a  minute  quantity  of  gonorrhoeal  pus  is  mixed 
with  the  drop  of  blood  on  the  first  plate  and  then 
smeared  all  over  the  surface  of  the  agar.  The 
moistened  loop  or  brush  is  transferred  quickly 
to  the  second  plate,  and  the  process  repeated,  and 
finally  the  third  plate  is  inoculated  in  like  manner. 
After  incubation  at  37°  C.  for  twenty-four  to  thirty- 
six  hours,  colonies  of  the  gonococcus  may  be  picked 
off  the  second  or  third  plate,  and  subcultivated 
upon  one  or  other  of  the  serum-agars. 

Seriim-agar  ^  Plate''  or  '  Slant  ^  Cultures. — 
Growth  of  the  gonococcus  appears  at  twenty-four 
hours  as  discrete,  raised,  translucent  colonies, 
resembling  minute  drops  of  water  ;  these  gradually 
increase  in  size  during  the  next  two  or  three  days, 
attaining  a  diameter  of  perhaps  I  to  2  mm.  The 
colonies  then  show  irregular  scalloped  edges,  and 
finely  granular  shining  surface,  and  are  greyish 
white  or  faint  buff  in  colour. 

Colonies  in  the  depths  of  the  medium  are 
spherical  or  oval  when  young,  but  later  on  become 
irregular  in  outline,  and  sometimes  throw  out  short 
processes. 

Microscopical  preparations  from  growths  upon 
artificial  media  show  cocci  similar  to  those  observed 
in  gonorrheal  pus,  but  the  tetrad  form  is  distinctly 
more  common,  and  if  the  growth  is  more  than 
two  days  old,  involution-forms  are  the  rule  rather 
than  the  exception. 

Pathogenesis.  —  The  ordinary  laboratory 
animals  are  immune  to  experimental  infection  with 


the  gonococcus,  whether  inoculated  into  the  urethra, 
vagina,  conjunctiva,  or  elsewhere;  occasionally,  how- 
ever, a  purulent  non-fatal  peritonitis  is  produced 
in  mice  and  guinea-pigs,  as  the  result  of  intra- 
peritoneal injection  of  serum-agar  cultures  of  the 
gonococcus.  De  Christmas,  too,  states  that  he  has 
obtained  a  toxin  from  cultures  of  this  organism, 
which  proves  fatal  when  large  doses  are  injected 
intravenously  into  the  rabbit. 

Inoculations  of  the  gonococcus  into  the  healthy 
human  urethra,  on  the  other  hand,  almost  invariably 
yield  positive  results. 

Mode  of  znvasiojt. — The  gonococcus  penetrates 
and  multiplies  in  the  epithelial  cells,  and  advances 
into  the  underlying  lymphatic  spaces.  Here  it 
rapidly  proliferates,  exciting  inflammation  and 
exudation,  the  migrated  leucocytes  containing  the 
microbes.  The  process  advancing,  serous  effusion 
passes  into  the  substance  of  the  corpus  spongiosum, 
to  the  glands  and  lacunae  of  the  urethra,  to  the 
erectile  tissue  of  the  corpora  cavernosa,  &c. ,  and 
lights  up  inflammatory  mischief  in  the  parts  affected. 
The  facility  with  which  the  gonococci  pass  along 
the  lymphatics  explains  why  certain  portions  of  the 
urogenital  canal,  e.g.  the  navicular  fossa,  bulb, 
neck  of  the  bladder,  and  epididymis,  are  the  parts 
most  commonly  affected.  Moreover,  the  microbes, 
aggregated  into  masses,  may  be  carried  away  in  the 
lymphatic  and  blood-currents  as  infective  emboli  ; 
this  would  explain  the  occurrence  of  gonorrhoeal 
rheumatism,  endocarditis,  &c. 

Adopting  the  theory  of  phagocytosis,  it  may 
be  supposed  that  the  white  cells,  and  others  acting 
as  phagocytes,  are  hostile  to  the  development  of  the 
gonococcus,  and  this  may  serve,  in  some  measure, 
perhaps,  to  explain  the  fact  that  different  persons 
and  organs  are  not  equally  affected  by  the  gonor- 
rhoeal poison  ;  in  certain  persons  or  organs  their 
innate  strength  of  resistance  to  infective  poisons 
may  be  sufficient  to  destroy  the  microbes  or  arrest 
their  development.  When  the  proliferation  of  the 
poison  takes  place  mainly  in  the  pus-cells,  the 
microbe  has  but  little  power,  and  consequently 
the  course  of  the  disease  is  mild  ;  but  if  the 
organisms  develop  freely  in  the  liquor  puris  the 
course  is  usually  severe,  and  specially  marked  by 
involvement  of  lymphatic  structures,  giving  rise 
to  lymphangitis  and  bubo. 

Still  there  are  certain  predisposing  causes  which 
may  exert  an  influence  on  the  development  of 
the  poison,  and  so  augment  or  modify  the  severity 
of  the  disease. 

First,  there  is  no  doubt  that  the  urethral  mucous 
memVjrane  differs  greatly  in  its  susceptibility  to  in- 
flammation in  different  individuals.  It  is,  moreover, 
asserted  that  both  sexes  grow  accustomed  to  the 
contagious  secretions  of  the  same  individual,  so  that 
they  neither  infect  nor  are  infected  by  their  usual 
companions,  while  they  readily  receive  diseas;  from, 
or  impart  it  to,  strangers. 

Gonorrhoea  diff'ers  so  considerably  in  the  two 
sexes,  owing  to  the  difference  in  the  seat  of  the 
affection,  that  it  will  be  advisable  to  describe  it  in 
the  male  and  female  separately. 

(a)  Gonorrhoea  in  the  Male. — Anatomical 
Characters. — The  fossa  navicularis,  rich  in 
follicles  and  their  ducts,  is  the  primary  seat  of 
gonorrhoea  in  the  male.  The  organism  passing  into 
the  ducts  I'emains  in  security  during  the  period  of 
its  development  and  multiplication,  and  penetrates 
into  the  deeper  tissues  and  lymphatic  network.  As 
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the  disease  progresses  it  gradually  passes  backwards 
by  direct  extension,  but  often  pauses  at  the  bulb  or 
membranous  part  of  the  urethra.  In  more  severe 
cases  the  disease  may  extend  to  the  submucous  tis- 
sue, the  prostatic  urethra  and  prostate,  neck  of  the 
bladder,  epididymis,  bladder,  and  kidneys.  Pyelitis 
and  nephritis  are  less  often  the  result  of  direct 
extension  of  the  inflammatory  process  ;  more  com- 
monly they  are  the  result  of  sympathetic  irritation, 
especially  in  cases  where  the  neck  of  the  bladder  is 
involved. 

In  the  acute  stage  of  gonorrhoea,  the  mucous 
membrane,  where  inflamed,  will  be  deeply  con- 
gested and  of  a  bright  red  colour  ;  it  is  swollen, 
and  the  epithelium  on  the  surface  proliferates  and 
desquamates.  A  thick,  creamy,  purulent  discharge 
soon  makes  its  appearance.  The  dorsal  lymphatics 
are  often  found  enlarged  and  tender,  and  the 
inguinal  glands  are  not  infrequently  involved  and 
m.ay  suppurate.  The  glands  are  more  likely  to 
suppurate  in  cases  in  which  the  foreskin  and  glans 
are  involved  in  the  inflammation.  As  the  disease 
subsides,  the  inflammation  dies  away  first  in  those 
parts  first  attacked  ;  the  redness  will  then  be  less 
marked,  and  is  often  punctiform  and  patchy.  When 
the  disease  subsides,  the  products  of  inflammation 
are  absorbed  by  the  lymphatics. 

In  more  severe  cases  the  surface-epithelium  mav 
be  destroyed,  and  small  ulcers  and  erosions  formed  ; 
these  may  subsequently  form  granular  patches  (see 
Gleet),  and  may  ultimately  give  rise  to  stricture. 
This  necrosis  of  tissue  very  rarely  extends  beyond 
the  submucous  tissue.  The  ulcers  may  heal  without 
producing  any  ill  effects.  If,  however,  they  become 
chronic,  fibrous  tissue  develops  in  their  bases  and 
gradually  tends  to  contract;  in  other  cases  granula- 
tions spring  up,  and  may  develop  into  warty 
growths,  similar  to  those  seen  round  the  corona. 

The  existence  of  different  varieties  of  intensity  of 
the  inflammation  has  given  rise  to  the  use  of  distinc- 
tive names  ;  thus  :  ( i )  In  some  cases  several  layers 
of  epithelial  cells  are  raised  into  small  eminences 
by  serous  effusion  ;  these  burst  and  leave  small 
erosions — phlyctetinlai- gonorrhaa.  (2)  The  inflam- 
matory lymph,  entangUng  leucocytes  in  its  meshes, 
may  form  a  continuous,  more  or  less  tough,  mem- 
brane on  the  surface,  which  can  be  peeled  off  in 
Pi'ikes— diphtheritic  gonorrhoea.  (3)  If  the  dis- 
charge is  copious,  and  mixed  with  much  serum 
and  mucus,  the  case  is  sometimes  spoken  of  as 
catarrhal. 

Symptoms.  Clinically,  gonorrhcea  may  be  con- 
veniently divided  into  three  stages  corresponding 
with  the  development,  period  of  vital  activity,  and 
destruction  of  the  poison. 

During  the  first  or  incubative  stage  there  is  some 
tickling  and  itching  at  the  meatus  and  tip  of  the 
penis,  and  slight  scalding  on  micturition.  A  feeling 
of  heat,  tension,  and  weight  in  the  testicles  and  peri- 
nteum  is  often  complained  of.  Nocturnal  erections 
and  emissions  are  not  uncommon,  and  the  sexual 
appetite  is  increased.  Micturition  is  more  frequent 
than  usual.  These  symptoms  may  be  so  slight  as  to 
be  unnoticed  by  the  patient,  and  only  come  on  during 
the  latter  half  of  the  incubative  stage. 

In  the  second  or  acute  inflarnmatory  stage  the 
signs  are  pronounced.  The  lips  of  the  meatus  are 
swollen  and  red,  the  urethra  is  tender  to  the  touch, 
and  the  corpus  spongiosum  is  swollen  and  engorged. 
The  discharge  soon  makes  its  appearance  ;  at  first 
it  is  sero-purulent  and  scanty,  but  in  a  very  short 


time  it  becomes  greenish-yellow,  thick,  creamy,  and 
copious.  Micturition  is  frequent  and  painful  ;  in 
consequence  of  the  swelling  of  the  urethral  walls,  the 
stream  of  urine  is  diminished  in  size,  or  it  may  escape 
in  drops.  The  pain  and  scalding  are  often  severe, 
especially  if  raw  patches  are  present  in  the  passage, 
or  if  the  urine  is  concentrated  and  highly  acid. 
Swelling  and  tenderness  of  the  dorsal  lymphatics 
are  common,  with  enlargement  of  the  inguinal  glands 
(sometimes  but  not  usually  going  on  to  suppuration). 
In  more  severe  cases  the  whole  penis  becomes  tender 
and  swollen,  and  the  subcutaneous  veins  engorged. 
As  the  disease  spreads  to  the  erectile  tissue  of  the 
corpus  spongiosum,  it  becomes  infiltrated  with  in- 
flammatory exudation,  and  the  affected  parts  are  no 
longer  able  to  be  distended  with  blood.  Conse- 
quently, erections,  which  are  very  troublesome  at 
night,  are  only  partial,  and  the  straining  and  tighten- 
ing of  the  inflamed  parts,  by  the  distension  of  the 
uninflamed,  produces  severe  pain,  and  alteration  of 
the  shape  of  the  erect  penis — chordee.  In  some 
cases  copious  hfemorrhage  occurs  from  the  distended 
parts.  Small  quantities  of  blood,  giving  a  red  tinge 
to  the  discharge,  may  also  come  from  ulcerated  and 
eroded  areas  of  the  inflamed  mucous  surface. 

The  effect  of  the  disease  on  the  patient's  general 
health  is  marked  in  serious  cases  ;  he  becomes  pale, 
weak,  and  thin. 

Peri-urethral  swellings,  giving  the  urethra  a 
beaded  feeling,  are  by  no  means  uncommon,  espe- 
cially at  the  fossa  navicularis  and  bulb.  They  are 
due  to  follicular  inflammation,  and  to  exudation 
into  the  spongy  tissue  round  the  urethra.  If  this 
be  very  acute,  peri-urethral  abscess  may  result. 

When  the  disease  spreads  to  the  membrano-pro- 
static  urethra  and  neck  of  the  bladder,  there  is 
almost  constant  desire  to  micturate,  with  great  pain 
and  spasm  following  the  act ;  there  is  also  pain  on 
defajcation  and  in  sitting  down.  Towards  the  end 
of  micturition  a  few  drops  of  pus  and  blood  may 
escape.  The  discharge  is  less  copious,  and  the 
urine  often  turbid  from  admixture  with  muco-pus, 
which  forms  a  plentiful  deposit.  From  inflam- 
matory congestion  of  the  passage  micturition  may 
be  difficult,  the  urine  dribbling  away.  In  other 
cases  the  irritation  in  the  passage  excites  spasm  of 
the  compressor  urethra  muscle,  resulting  in  com- 
plete retention.  When  the  disease  has  extended  so 
far  back  there  is  distinct  heat  and  pain  in  the 
perineum  ;  if  the  patient  have  an  emission  of  semen, 
which  is  likely  on  account  of  the  inflammatory  irri- 
tation of  the  veru  montanum  and  ejaculatory  ducts, 
the  act  will  be  painful,  as  if  something  had  been 
torn  in  the  perineum.  The  semen,  instead  of  es- 
caping in  jets,  gradually  trickles  away,  and  is  often 
mixed  with  and  followed  by  a  few  drops  of  blood. 
In  cases  of  gonorrhoea,  fever  may  or  may  not  be 
present  ;  it  is  usually  slight  and  transient,  unless 
the  disease  be  complicated.  The  duration  of  this 
second  stage  varies  according  to  the  severity  of  the 
disease,  the  treatment  adopted,  and  the  care  of  the 
patient  himself  Usually  the  acute  stage  passes  off 
gradually  in  from  three  to  six  weeks.  The  sym- 
ptoms are,  cceteris  paribus,  more  severe  in  a  first 
attack,  but  subsequent  ones  are  more  likely  to 
become  chronic. 

After  a  varying  time  the  acute  inflammatory 
stage  of  gonorrhoea  passes  into  the  third.  The 
symptoms  may  gradually  abate,  the  pain  and  dis- 
charge disappearing,  and  the  disease  terminate.  In 
other  cases  the  discharge  becomes  less  in  quantity. 
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more  watery,  and  of  a  sero-purulent  nature,  the 
other  symptoms  disappearing.  Lastly,  all  the  signs 
may  subside  with  the  exception  of  a  thin  whitish 
discharge,  especially  noticeable  in  the  morning.  In 
such  cases  the  disease  persists  in  the  patchy  form, 
and  constitutes  gleet.    See  Gleet. 

During  the  third  stage  the  acute  symptoms  may 
at  any  time  be  lighted  up  again  if  the  treatment  be 
abandoned,  or  in  consequence  of  injudicious  con- 
duct on  the  part  of  the  patient. 

Diagnosis. — Acute  urethritis  is  not  invariably 
gonorrhoeal  ;  and  it  may  be  of  great  importance, 
especially  in  cases  likely  to  lead  to  legal  proceed- 
ings, to  determine  whether  the  urethral  mischief  be 
gonorrhoeal  or  not.  Much  credence  must  not  be 
placed  on  the  patient's  statements.  Certain  com- 
plications are  said  only  to  follow  gonorrhoea,  and 
no  other  form  of  urethritis  ;  but  this  is  not  so  clearly 
established  as  to  be  of  certain  diagnostic  value.  In 
cases  where  a  definite  opinion  as  to  the  venereal 
nature  of  the  case  is  necessary,  the  pus  should  be 
examined  for  the  gonococcus. 

For  this  purpose  cover-slip  films  of  the  pus  should 
be  prepared  in  the  usual  way  and  fixed  by  passing 
three  times  through  the  flame  of  a  Bunsen's  burner. 
One  preparation  should  be  stained  with  methylene 
blue,  and  a  second  by  Gram's  method,  and  counter- 
stained  with  fuchsin  (weak  aqueous  solution).  A 
jV-inch  oil-immersion  lens  is  necessary  for  the 
microscopical  examination. 

The  determination  of  the  identity  of  the  gono- 
coccus should  be  based  upon  the  three  leading 
characteristics  of  the  organism,  viz.  (i)  the 
presence  of  colonies  (made  up  of  varying  numbers 
of  diplococci  and  tetrads)  within  the  substance  of 
the  pus-cells  ;  (2)  the  peculiar  coffee-bean  or 
reniform  shape  of  the  individual  elements  ;  (3)  the 
inability  of  these  cocci  to  retain  the  stain  when 
treated  by  Gram's  method  ;  and  only  such  cocci  as 
conform  exactly  and  completely  to  these  criteria 
should  be  identified  as  gonococci. 

The  two  first  points  can  usually  be  best  demon- 
strated in  the  methylene-blue  preparation.  In  the 
counterstained  Gram,  the  gonococci  will  be  seen  to 
have  yielded  up  the  blue-black  colour  resulting  from 
the  combination  of  the  gentian  violet  and  iodine, 
and  to  have  taken  the  fuchsin  counterstain. 

In  cases  of  importance,  whether  medico-legal  or 
otherwise,  it  is  necessary  to  confirm  the  diagnosis 
by  cultivating  the  gonococcus  upon  serum-agar,  and 
also  by  demonstrating  the  inability  of  the  suspected 
organism  to  grow  upon  the  ordinary  laboratory- 
media. 

Urethritis  may  be  easily  distinguished  from 
urethral  chancre  ;  but  it  must  be  remembered  that 
both  conditions  may  be  present.  Urethral  chancre 
is  nearly  always  situated  just  within  the  meatus,  never 
more  than  one  inch  from  it  ;  the  ulcerated  surface 
can  be  seen  if  the  lips  of  the  urethra  be  separated, 
and  a  short  aural  speculum  introduced. 

The  discharge  from  a  chancre  is  not  creamy,  but 
shreddy,  and  the  pain  during  micturition  is  stinging 
and  limited  to  the  raw  surface.  Occasionally  a 
slight  muco-purulent  discharge,  without  pain  or 
much  swelling,  is  present  during  the  initial  stage  of 
syphilis,  but  it  subsides  spontaneously  in  one  or  two 
weeks,  and  is  accompanied  by  the  indurated  sore, 
and  succeeded  by  secondary  symptoms. 

In  balanoposthitis  (which  may  or  may  not  be 
venereal  in  origin)  there  need  be  no  urethral 
discharge.    This  can  be  ascertained  by  thoroughly 


syringing  away  all  the  pus  from  under  the  prepuce, 
and  then  squeezing  the  penis  to  see  if  pus  escapes 
at  the  meatus.    See  Balanitis. 

Prostatic  perineal  (and  lacunar)  abscesses  may 
discharge  into  the  urethra.  The  commonest  of  these 
is  the  so-called  frasnal  lacunar  abscess.  In  such 
conditions  the  discharge,  profuse  on  one  occasion,  at 
once  subsides  to  a  scanty  gleet.  These  abscesses  may 
be  diagnosed  by  the  history  of  the  case,  and  a  careful 
examination  of  the  patient,  but  it  must  be  borne  in 
mind  that  they  occasionally  complicate  gonorrhoea. 

Prognosis. — The  prognosis  of  gonorrhoea  is 
usually  favourable  if  proper  precautions  be  taken 
early.  But  in  spite  of  attention  and  care,  the 
disease  is  sometimes  very  severe,  especially  in  young 
lads  of  lymphatic  temperament,  or  in  men  of  nervous 
irritable  constitution.  Gonorrhoea  is  said  also  to  be 
liable  to  run  a  severe  course  in  persons  who  suffer 
from  acne.  It  is  more  likely  to  become  chronic 
after  repeated  attacks,  and  in  those  who  sutTer  from 
stricture  or  have  a  narrow  meatus. 

Various  complications,  to  be  afterwards  referred 
to,  may  arise  in  the  course  of  the  disease,  and 
certain  sequelae  follow  it.  In  rare  cases  gonorrhoea 
terminates  fatally  by  general  pyaemia,  or  more 
frequently  may  lead  to  joint-affections  of  more  or 
less  severity. 

Treatment. — The  so-called  abortive  treatment 
of  gonorrhcea  has,  on  account  of  its  non-success  and 
attendant  risks,  been  practically  abandoned,  and 
calls  for  very  short  notice  here.  It  consists  in  the 
internal  administration  of  large  doses  of  copaiba  or 
cubebs,  or  of  injections  of  strong  antiseptics  :  the 
former  cause  marked  constitutional  disturbance,  the 
latter  aggravate  the  disease,  and  both  very  seldom 
do  any  good  at  all.  Another  method  of  rapid 
cure  may  be  mentioned.  If  the  case  can  be  treated 
in  the  first  day  or  two  after  incubation  there  is  a 
slight  hope  of  reducing  the  length  and  severity  of 
the  inflammation  by  washing  out  the  urethra  by  the 
following  method  :  the  bladder  is  filled  with  warm 
boric-acid  solution  through  a  catheter  ;  then  the 
patient  micturates  slowly,  and  as  he  does  so  he 
distends  the  urethra  by  squeezing  the  meatus. 
Another  method  is  to  pass  a  small  catheter  and  fill 
the  bladder  :  the  patient  then  evacuates  the  bladder 
along  the  urethra  external  to  the  catheter,  producing 
a  continuous  stream  of  boric-acid  solution. 

It  is  necessary  that  the  patient  should  remain  in 
bed  under  this  treatment,  the  injection  being  ad- 
ministered twice  daily.  It  must,  however,  be  re- 
membered that  this  treatment  is  liable  to  produce 
complications,  such  as  inflammation  of  the  bladder 
or  of  the  testes,  and  is  often  unsuccessful.  There- 
fore, the  writers  regard  this  treatment  as  justifiable 
only  in  exceptional  cases,  and  then  oiilv  under  the 
strictest  antiseptic  precautions.  In  the  early  stages 
of  acute  gonorrhoea,  rest,  if  the  patient  can  take  it,  is 
important.  The  bowels  should  be  opened  and  kept 
acting  by  the  use  of  saline  aperients,  and  the  diet 
should  be  low  and  of  a  non-irritating  description. 
All  alcohol,  especially  malt-liquors,  highly  seasoned 
dishes,  great  exercise,  and  sexual  excitement  should 
be  rigorously  avoided.  Warm  baths  and  strict 
cleanliness  of  the  parts,  with  support  of  the  penis 
and  testes,  are  useful. 

All  discharges  should  be  allowed  to  drip  into  a 
bag  with  cotton-wool  at  the  bottom :  warn  the 
patient  not  to  infect  his  eyes  and  not  to  squeeze  the 
urethra.  The  diuretic  salts  of  potassium,  with  tinc- 
ture of  hyoscyamus,  are  also  useful,  to  diminish  the 
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acidity  of  the  urine,  and  allay  the  smarting  and  pain 
during  micturition  ;  the  same  may,  if  excessive,  be 
relieved  by  immersing  the  penis  in  iced  water  during 
micturition.  In  extreme  cases,  cocaine  may  be  in- 
jected before  micturition.  As  long  as  there  is  much 
smarting  and  signs  of  acute  inflammatory  conges- 
tion, strong  astringent  injections  should  be  avoided, 
but  relief  is  obtained  by  washing  out  the  urethra 
with  tepid  water  after  micturition.  An  eighth  of  a 
grain  of  permanganate  of  zinc  to  one  fluid  ounce  of 
distilled  water  forms  an  injection  which  may  generally 
be  employed  in  the  earliest  stage.  When  the  acute 
stage  has  passed,  the  continuance  of  the  congestion 
is  shortened  by  astringent  and  antiseptic  injections, 
and  the  internal  administration  of  copaiba,  sandal 
oil,  or  cubebs.  Injections  should  not  be  strong  at 
first — 2  grs.  of  sulphate  of  zinc  to  the  ounce  being 
sufficient.  The  patient  should  be  directed  to  pass 
his  water,  and  then  wash  out  the  passage  with  a 
little  tepid  water  ;  after  that  the  injection  should  be 
used,  and  kept  in  the  urethra  for  two  minutes. 
Many  substances  are  used  as  injections,  and  it  is 
difficult  to  say  in  a  given  case  which  will  suit  best. 
Sulphate  of  zinc,  grs.  2  to  §j,  or  mixed  with  acetate 
of  lead  ;  chloride  of  zinc,  gr.  j-gr.  I  to  Jj  ;  sulpho- 
carbolate  of  zinc,  grs.  2  to  jj  ;  permanganate  of  zinc, 
gr.  ^  to  ^^j,  are  all  useful.  Protargol,  alum,  acetate 
of  lead,  hydrastis,  and  extract  of  belladonna  may 
also  be  used.  Extract  of  belladonna  should  not 
be  used  with  permanganates,  as  they  form  an 
explosive  mixture.  The  mercuric  chloride  in  solu- 
tions of  various  weakness,  I  :  3000  or  I  :  2000  is 
used  on  theoretical  grounds  by  some  ;  but  in  the 
writers'  experience  they  are  most  uncertain,  and 
more  often  excite  than  allay  irritation  in  the 
urethra. 

Whatever  injection  is  chosen,  it  must  be  used 
judiciously,  and  care  taken  that  it  does  not  aggra- 
vate the  condition  it  is  intended  to  benefit.  As  a 
rule,  the  injection  should  be  made  at  least  three 
times  a  day  by  the  patient ;  if  the  membrano- 
prostatic  urethra  be  involved  it  may  be  necessary 
for  the  surgeon  to  apply  astringents  himself  {see 
Gleet).  Bougies  of  iodoform  and  eucalyptus  are 
highly  thought  of  by  some  ;  they  should  be  intro- 
duced at  night.  The  writers  have  not  seen  any 
great  benefit  follow  their  use.  If  the  injections  in- 
crease the  discharge,  or  heighten  the  soreness,  they 
should  be  abandoned,  and  soothing  internal  remedies 
alone  given.  The  chief  internal  specifics  are 
copaiba,  sandal  oil,  and  cubebs  ;  infusion  of  uva 
ursi,  Gurjun  balsam,  tolu,  turpentine,  benzoic  acid, 
and  salol.  They  are  often  beneficial,  but  are  apt  to 
cause  dyspepsia  ;  and,  in  the  case  of  copaiba,  sandal 
wood  oil,  and  Gurjun  balsam,  congestion  of  the 
kidneys,  especially  in  the  later  stages  of  the  disease. 
These  remedies  should  be  given  thrice  daily  for 
several  weeks.  In  the  later  stages  the  preparations 
of  iron  in  combination  with  quinine  are  often  useful. 

Chordee  is  frequently  a  very  troublesome  sym- 
ptom, for,  in  addition  to  the  pain  it  causes,  the 
patient's  rest  is  broken,  and  consequently  his  health 
weakened.  Perhaps  the  most  useful  remedy  is  a 
suppository  at  night  of  opium  or  belladonna  in  com- 
bination with  camphor  (i  gr.  and  3  grs. )  ;  bromides, 
chloral  hydrate,  cannabis  indica,  and  lupulin  are 
also  useful  ;  while  the  erection  can  be  immediately 
stopped  by  the  application  of  cold  water.  In  some 
cases  a  hot  bath  just  before  going  to  bed,  with  the 
use  of  the  suppository  mentioned,  will  prevent 
chordee.    When  gonorrhoea  becomes  chronic,  ac- 


companied by  a  gleety  discharge,  further  treatment 
may  be  necessary.    See  Gleet  ;  and  Chordee. 

Complications  and  Sequel.*:. — Various  com- 
plications may  arise  during  the  progress  of  gonor- 
rhosal  urethritis  ;  many  of  these  are  referred  to  in 
special  articles,  to  which  the  reader  is  referred  for 
information. 

1.  Balanitis  and  Balanoposthitis. — See  Balani- 
tis. 

2.  Phimosis  and  Paraphimosis. — See  Penis, 
Diseases  of. 

3.  Retention  of  urine  may  occur  in  consequence 
of  swelling  of  the  mucous  membrane,  and  muscular 
spasm  closing  the  passage  at  the  membrano-prostatic 
portion  ;  this  is  specially  likely  to  occur  if  there  is 
inflammation  of  the  neck  of  the  bladder.  Under 
the  influence  of  warm  baths,  saline  aperients,  rest, 
and  morphine  suppositories,  the  congestion  is  les- 
sened, and  the  temporary  retention  is  usually  re- 
lieved. It  causes  great  pain  and  anxiety  when 
present.  Gonorrhoea  affecting  a  patient  who  is  the 
subject  of  stricture  may,  by  causing  acute  congestion 
of  the  narrowed  portion  ol^  the  urethra,  temporarily 
occlude  the  passage  and  cause  retention.  The 
treatment  is  the  same  as  given  above  ;  in  both 
cases  it  may  be  necessary  to  pass  a  fine  soft  instru- 
ment in  order  to  afford  immediate  relief.  In  the 
case  of  stricture  further  treatment  will  be  necessary 
when  the  gonorrhoea  is  cured.  See  Micturition, 
Disorders  of. 

4.  Lympliangitis  and  Bubo. — See  Bubo  ;  and 
Lymphatic  System,  Diseases  of. 

5.  Hinmorrhage  from  the  urethra,  if  profuse  and 
continuous,  is  probably  due  to  rupture  of  the 
corpus  spongiosum  during  erection.  A  few  drops 
of  blood  may  come  away  with  the  discharge  or 
after  micturition  ;  this  may  be  due  to  rupture  of 
the  congested  vessels,  or  to  the  presence  of  a 
granular  patch,  and  needs  no  special  treatment. 
If  hcemorrhage  is  continuous,  ice  will  be  service- 
able in  arresting  it,  and  hamamelis  may  be  in- 
jected. In  some  cases  a  catheter  may  be  passed, 
and  the  penis  compressed  by  a  bandage.  See 
H/emorrhage,  p.  621. 

6.  Lacunar  abscesses  may  occur  anywhere  in  the 
urethra  from  inflammation  of  the  lacunae  or 
follicles  :  the  commonest  is  in  the  floor  of  the  fossa 
navicularis,  forming  the  '  so-called  '  frjenal  abscess. 
Peri-urethral  abscess  in  gonorrhoea  is  produced  by 
the  extension  of  a  lacunar  abscess  or  by  inflamma- 
tion of  Cowper's  gland.  These  abscesses  may  cause 
acute  symptoms,  but  are  often  chronic  in  their  pro- 
gress. The  pus  may  escape  into  the  urethra,  externally 
through  the  skin,  or  both  ways  ;  in  the  latter  case 
a  urinary  fistula  is  formed,  which  will,  however, 
usually  heal  in  time.  When  peri-urethral  abscess 
is  diagnosed,  it  should  be  freely  opened  ;  if  the 
abscess  has  originated  in  a  distended  follicle,  and 
has  burst  into  the  urethra,  it  may  be  treated  suc- 
cessfully by  laying  it  open,  through  the  endoscopic 
tube,  with  a  canaliculus-knife. 

7.  Inflammatioji  of  the  neck  of  the  bladder,  often 
erroneously  spoken  of  as  cystitis,  is  due  to  ex- 
tension of  the  disease  to  the  membrano-prostatic 
urethra.  Cystitis  itself  is  a  rare  complication. 
This  complication  does  not  usually  come  on  until 
the  second  or  third  week  ;  it  causes  much  pain  and 
spasm,  and  has  a  very  depressing  effect  on  the 
patient's  general  health. 

Inflammation  of  the  neck  of  the  bladder  causes 
great  frequency  of  micturition,  with  pain  during. 
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and  scalding  at  the  end  of,  the  act,  caused  by 
muscular  spasm.  A  few  drops  of  blood  usually 
escape  after  the  urine,  with  a  little  muco-pus.  The 
usual  gonorrhoeal  discharge  ceases  almost  entirely 
during  the  attack,  but  usually  returns  when  the 
inflammation  of  the  neck  of  the  bladder  subsides. 
Relapses  are  common. 

Low  diet,  warm  baths,  rest,  and  anodynes  will 
prove  of  great  value  in  this  complication. 

When  the  bladder  itself  is  affected,  the  disease 
usually  attacks  the  base,  and  may  spread  to  the 
kidneys.  The  inflammation  may  be  acute  or  chronic, 
and  may  attack  the  mucous  membrane  only,  or  the 
whole  thickness  of  the  wall  (parenchymatous  cystitis). 
See  Bladder,  Diseases  of. 

8.  Prostatitis  and  prostatic  abscess. — Prostatitis 
is  a  severe  complication  of  gonorrhoea.  It  is  due 
to  the  spread  of  the  disease  to  the  uvula  vesica;, 
and  along  the  prostatic  ducts  to  the  body  of  the 
gland.  It  may  be  excited  by  injudicious  treatment, 
wet  and  cold,  or  venereal  excitement  during  gonor- 
rhoea. This  disease  may  run  on  to  suppuration,  or 
may  become  chronic. 

In  the  acute  form  the  gland  is  svvollen  and 
tender,  causing  painful  and  difficult  micturition, 
and  sometimes  retention.  There  is  a  sense  of 
weight,  heat,  and  fulness  in  the  perineum  and 
above  the  pubes,  with  rectal  irritation  and  pain  on 
defsecation. 

Should  suppuration  occur,  the  local  and  constitu- 
tional symptoms  increase.  Eventually  the  abscess 
bursts,  commonly  into  the  urethra,  more  rarely  into 
the  rectum  or  bladder  or  on  to  the  perineum.  The 
treatment  is  the  same  as  that  described  for  inflam- 
mation of  the  neck  of  the  bladder,  combined  with 
the  passage  of  a  catheter  if  retention  should  occur, 
and  the  evacuation  of  pus  as  soon  as  it  has  been 
diagnosed.  Such  abscesses  are  best  opened  through 
the  perineum  ;  should  they  burst  into  the  urethra 
they  will  usually  heal  spontaneously  ;  if  not,  a 
perineal  opening  must  be  made.  See  Prostate, 
Diseases  of. 

9.  Epididymitis  and  Orchitis. — Inflammation  of 
the  epididymis  is  the  most  frequent  complication  of 
gonorrhoea.  The  disease  is  usually  unilateral,  but 
in  a  small  proportion  (3-5  per  cent. )  of  cases  both 
sides  are  affected.  The  spread  of  gonorrhoea  to  the 
epididymis  is  much  more  commonly  seen  among 
hospital  out-patients  than  among  private  patients, 
doubtless  because  the  latter  take  more  care  of  them- 
selves. The  epididymis  is  not  affected  until  the 
urethritis  has  spread  backwards  to  the  membrano- 
prostatic  portion — i.e.  towards  the  end  of  the  third 
week.    See  Testes,  Diseases  of. 

10.  Inflammation  of  the  rectal  mucous  membrane 
occasionally  occurs,  more  especially  in  women.  It 
is  due  to  direct  inoculation  of  the  discharge.  There 
is  smarting  and  burning  pain,  much  increased  on 
defajcation.  The  mucous  surface  is  bright  red,  and 
may  be  granular  and  ulcerated.  A  yellowish 
discharge  escapes pera>ti(m.  Thorough  cleanliness, 
with  the  use  of  astringent  lotions,  will  effect  a  cure. 

11.  Gonorrheal  conjunctivitis  is  a  very  grave 
complication,  especially  if  not  seen  early,  as  it  may 
destroy  the  whole  eye.  The  patient  should  be 
warned  that  no  discharge  from  the  urethra  must  be 
allowed  to  get  near  the  eye.  See  Eye,  and  its 
Appendages,  Diseases  of. 

12.  Sclerotitis  and  iritis  occasionally  occur  in  the 
course  of  gonorrhoea,  but  are  very  rare.  See  Eye, 
and  its  Appendages,  Diseases  of 


13.  Inflammatio7i  of  the  joints,  fascias,  and 
great  nerves,  &c.    See  GoNORRHUiAL  Arthritis. 

14.  Stricture  may  occur  as  a  sequela.  It  usually 
follows  granular  urethritis,  resulting  from  gonor- 
rhoea. Some  months  or  even  years  elapse  before 
the  stricture  is  established.  See  Urethra,  Diseases 
of ;  and  Gleet. 

15.  Warts  may  occur  on  the  glans  penis  or  in 
the  urethra.  See  Gleet  ;  Penis,  Diseases  of ; 
Warts. 

16.  Endocarditis  may  also  occur,  and  probably 
future  observations  will  show  that  this  complication 
is  less  rare  than  is  at  present  imagined. 

{/')  Gonorrhoea  in  the  Female  —Vaginitis. 
Morbid  Anatomy. — In  the  female,  gonorrhoea 
first  attacks  the  lower  part  of  the  vagina,  and  may 
spread  to  the  vulva  and  urethra,  or  upwards  to  the 
upper  part  of  the  vagina  and  the  uterus  ;  and,  by 
continuous  extension,  to  the  Fallopian  tubes,  peri- 
toneum, and  ovaries  in  one  direction,  and  to  the 
bladder,  ureters,  and  pelves  of  the  kidneys  in  another 
direction,  besides  attacking  the  joints,  fasciie,  and 
eyes,  as  in  the  male  subject.  The  disease  may 
become  chronic,  and  be  accompanied  by  complica- 
tions to  be  afterwards  mentioned. 

In  the  first  stage  the  mucous  membrane  is  con- 
gested, swollen,  and  tender;  the  parts  are  drier 
than  natural,  in  consequence  of  a  diminution  of  the 
natural  secretions  ;  hut  in  a  few  hours  there  is  a 
thin  transparent  mucous  discharge,  which  quickly 
becomes  sero-purulent,  creamy,  and  copious.  The 
discharge  when  fully  established  has  often  a  greenish 
tinge,  and  is  offensive  and  highly  irritating.  The 
affected  mucous  membrane  is  often  studded  with 
little  eminences  due  to  enlargement  of  the  papilla; 
(vaginitis  granulosa).  In  more  severe  cases  patches 
of  erosion  may  be  seen,  especially  if  the  disease 
spreads  to  the  os  uteri.  Owing  to  the  irritating 
nature  of  the  vaginal  discharge  the  vulva  becomes 
inflamed,  swollen,  and  excoriated.  The  glands  of 
Bartholin  not  infrequently  become  involved,  and 
suppurate.  The  inflammation  becomes  chronic  in 
from  six  to  ten  or  twelve  days,  the  pain,  swelling, 
and  congestion  subsiding,  and  the  discharge,  now 
muco-purulent,  remaining  plentiful.  In  the  chronic 
form,  the  upper  part  of  the  vagina,  the  ctil  de  sac, 
and  the  neck  of  the  uterus  are  the  parts  specially 
involved.  They  are  of  a  brighter  colour  than  the 
rest  of  the  mucous  membrane,  and  secrete  the  dis- 
charge. Not  infrequently,  when  the  inflammation 
has  ceased  in  the  vagina,  pus  can  still  be  squeezed 
from  the  meatus  urinarius  or  some  of  the  crypts 
opening  round  that  orifice,  if  the  finger  be  drawn 
forwards  along  the  under-surface  of  the  urethra. 

Symptoms. — In  the  acute  stage  there  are  heat, 
itching,  and  swelling  of  the  parts,  smarting  on 
making  water,  aching  pains  in  the  back  and  loins, 
with  great  tenderness  on  examination.  The  bright 
red  colour  of  the  congested  mucous  membrane, 
together  with  the  offensive  greenish  purulent  dis- 
charge from  the  surface,  is  sufficient  evidence  of 
vaginitis,  but  is  not  sufficient  to  determine  its 
specific  origin.  As  the  disease  becomes  more 
chronic  the  acute  symptoms  pass  away,  but  there 
is  still  a  plentiful  discharge. 

Diagnosis. — The  diagnosis  of  vaginitis  and 
vulvitis  is  easy,  but  it  is  sometimes  impossible  to 
speak  with  certainty  as  to  its  gonorrhoeal  origin. 
The  actual  source  of  the  discharge  should  be  ascer- 
tained, since  copious  yellow  irritating  discharge  may 
come  from  the  cervix  uteri,  independently  of  any 
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pre-existing  vaginitis.  If  a  positive  opinion  as  to 
the  gonorrhoea!  nature  of  the  case  is  required,  the 
gonococcus  must  be  sought  for  in  the  discharge. 
If  there  is  purulent  urethritis,  the  contagious  nature 
of  the  case  is  satisfactorily  determined,  as  irritating 
uterine  discharges  do  not  affect  the  urethra. 

Prognosis. — If  assiduously  treated,  so  that  ex- 
tension to  the  vaginal  ad  de  sac  and  cervix  uteri  is 
prevented,  the  disease  has  a  duration  of  about  three 
weeks.  If  neglected,  it  may  become  chronic  and 
prove  very  intractable,  lasting  sometimes  for  many 
months  ;  this  is  especially  likely  to  be  so  if  the 
disease  has  spread  to  the  cervix  uteri  and  endome- 
trium, or  to  the  urethra.  Although  many  compli- 
cations may  arise  during  the  progress  of  the  disease, 
but  few  are  commonly  of  immediate  danger.  The 
length  of  time  that  the  discharge  remains  contagious 
is  most  uncertain.  Probably  any  discharge,  how- 
ever scanty  and  serous  it  may  have  become,  may 
cause  disease  if  increased  by  accidental  irritation. 

Treatment. — In  the  aaite  stages  of  vaginitis 
the  treatment  consists  in  allaying  irritation  by  rest 
in  bed  ;  warm  baths  ;  frequent  injections  of  warm 
water,  solution  of  boric  acid,  or  weak  astringents — 
such  as  weak  solutions  of  acetate  of  lead,  of  alum, 
&c.  ;  and  the  administration  of  saline  aperients. 
If  the  pain  be  great,  a  little  laudanum  may  be 
added  to  the  warm-water  injections.  The  diet 
should  be  low,  all  sources  of  irritation  should  be 
removed,  and  the  habits  and  health  of  the  patient 
regulated.  When  the  acute  stage  has  subsided, 
astringent  injections  should  be  used  somewhat 
stronger  than  those  employed  at  first.  The  vulva 
should  be  protected  from  contact  with  the  discharge 
by  vaseline,  and  the  labia  should  be  separated  by 
a  piece  of  lint  wetted  with  lead-lotion. 

In  the  chronic  forms  of  the  disease  the  strength 
of  the  astringent  injections  must  be  increased. 
The  most  useful  are  perchloride  of  mercury,  the 
sulphate,  chloride,  and  sulpho-carbolate  of  zinc, 
tannic  acid,  and  liquor  carbonis  detergens.  In  the 
intervals  between  the  injections,  tampons  saturated 
with  the  astringent  lotions  may  be  introduced  into 
the  vagina,  and  alum  or  tannin  may  be  applied  to 
the  deeper  parts  of  the  canal  by  means  of  the 
speculum.  The  injections  must  be  efficiently  done, 
after  washing  away  the  discharge  with  warm  water, 
so  that  the  whole  mucous  surface  of  the  vagina, 
especially  that  of  the  cid  de  sac,  is  thoroughly  laved. 
Astringent  vaginal  suppositories  are  also  useful. 
If  in  chronic  cases  there  are  patches  of  erosion, 
similar  to  those  met  with  in  cases  of  gleet  in  the 
male,  they  should  be  mopped  with  a  20-per-cent. 
solution  of  silver  nitrate. 

Internal  remedies  are  useless  unless  the  urethra  is 
affected,  when  they  have  a  certain  value. 

Complications. —  Vulvitis  is  one  of  the  earliest 
and  commonest  complications  of  gonorrhceal  vagi- 
nitis. The  labia,  nymphs,  and  clitoris  are  red  and 
swollen,  and  secrete  a  copious  yellow  fcetid  discharge. 
The  nymphre  often  project  between  the  swollen 
labia,  and  the  parts  may  be  excoriated  in  consequence 
of  destruction  of  the  surface  epithelium,  and  some- 
times from  ulceration  of  the  mucous  follicles.  There 
is  considerable  pruritus.  Usually,  if  the  parts  are 
kept  clean  and  free  from  irritation,  the  inflammation 
subsides  in  a  few  days.  Warm  baths  and  sedative 
lotions  are  useful  to  allay  the  irritation,  and  the 
labia  should  be  separated  by  a  piece  of  lint  kept 
moist  with  lead-and-opium  lotion. 

Urethritis  is  the  most  constant  accompaniment 


of  gonorrhffia  ;  rarely  so  acute  as  to  cause  much 
irritation,  it  may  produce  severe  suffering.  It  begins 
with  itching  and  smarting  at  the  meatus,  which  is 
red  and  swollen.  A  purulent  or  muco-purulent  dis- 
charge oozes  from  the  passage  unless  the  patient  has 
just  micturated  ;  even  then  a  little  discharge  can  be 
found  in  the  mouths  of  the  follicles  which  open  close 
to  the  meatus.  This  discharge  is  very  persistent,  and 
is  probably  a  source  of  contagion  long  after  the  dis- 
ease is  cured  elsewhere.  The  treatment  of  urethritis 
consists  of  frequent  warm  baths,  astringent  injections, 
and  copaiba  internally.  Obstinate  chronic  dis- 
charges may  be  arrested  by  caustic  solutions,  care- 
fully applied. 

Abscess  of  the  glands  of  Bartholin  is  not  un- 
common in  gonorrhoea.  There  is  a  painful  swelling, 
which  may  attain  the  size  and  somewhat  the  shape 
of  a  bantam's  egg,  lying  in  the  labium  majus,  in 
which  fluctuation  can  be  detected  early.  The  abscess 
may  not  empty  itself  through  the  duct,  but  into  the 
cellular  tissue  of  the  labium,  where  a  large  collection 
may  form  before  it  opens  superficially.  The  treat- 
ment consists  in  free  incision  as  soon  as  fluctuation 
is  felt.  Often  a  troublesome  fistula  is  left,  which, 
alternately  closing  and  opening,  causes  fresh  accu- 
mulation and  fresh  discharge  of  pus  from  time  to 
time.  This  is  best  treated  by  free  incision  and 
drainage. 

Bubo  is  rare  in  the  female,  but  may  occur  when 
the  urethra  is  involved. 

Acute  inflammation  of  the  cervix  and  os  uteri  is 
a  frequent  consequence  of  gonorrhoea.  The  neck 
of  the  uterus  is  swollen,  red,  and  often  excoriated 
about  the  os,  whence  a  copious  discharge  issues,  at 
first  clear  and  viscid,  then  purulent.  This  sub- 
sides to  a  thin  muco-pus,  and  either  soon  ceases  or 
more  commonly  passes  into  chronic  catarrhal  dis- 
charge from  the  glands  of  the  cervix,  which  lasts  an 
indefinite  time  and  long  retains  its  contagious  quality. 
Chronic  cervical  and  corporeal  endometritis,  asso- 
ciated with  a  thick  viscid  discharge  in  the  former  and 
a  thinner  discharge  in  the  latter,  may  result  from 
gonorrhceal  infection.  In  the  acute  forms,  complete 
rest,  warm  baths,  with  astringent  applications  and 
saline  aperients,  may  arrest  the  disease.  In  the 
chronic  stage  the  treatment  is  that  of  uterine  catarrh. 
See  Uterus,  Diseases  of. 

Among  the  rarer  and  more  dangerous  complica- 
tions of  gonorrhoea  in  the  female  may  be  mentioned 
metritis,  perimetritis,  salpingitis,  pyosalpinx,  hydro- 
salpinx, ovaritis,  and  peritonitis.  Pysemic  infection 
may  occur  through  the  vaginal  veins. 

Certain  complications,  more  general  in  their 
nature,  may  also  occur  as  in  the  male  sex.  Gonor- 
rhceal arthritis  is  less  common  in  women  than  in 
men.  Charles  Stonham. 

Charles  Gibbs. 

GONORRHCEAL  ARTHRITIS.  —  Synon.  : 
Gonorrhojal  Rheumatism,  Urethral  Arthritis  ;  Fr. 
Arthrite  Blennorrhagiqzie;  Ger.  Ty-ippei-rheumatis- 
mus. 

Definition. — An  infective  inflammation  of  the 
joints  and  associated  structures,  occurring  in  the 
subjects  of  inflammatory  discharge  from  the  genito- 
urinary mucous  membranes. 

^Etiology. — This  disease,  as  its  name  implies, 
is  generally  referable  to  the  presence  of  gonorrhoea. 
Occasionally  it  appears  to  originate  in  other  kinds 
of  inflammatory  discharge  connected  with  the 
urethra,  such  as  gouty  or  traumatic  urethritis  or 
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gleet  ;  while,  on  the  other  hand,  it  has  been 
observed  as  a  complication  of  gonorrhoeal  ophthalmia 
without  urethritis.  It  is  much  more  common  in 
men  than  in  women,  apparently  from  the  more 
thorough  cleansing  of  the  female  urethra  during 
urination.  An  affection  of  the  joints  which  strongly 
resembles  it  is  found  in  connection  with  chronic 
uterine  disease,  and  in  the  puerperal  state  ;  but  so- 
called  '  chronic  uterine  disease  '  in  women  is  un- 
questionably very  often  gonorrhceal.  Either  a 
rheumatic  or  a  gouty  history  is  frequently  to  be 
traced  in  the  patient.  Previous  attacks  powerfully 
predispose  to  the  return  of  the  disease  on  the  recur- 
rence of  urethritis,  even  in  a  mild  form.  The 
observation  has  also  been  made  that  persons  who 
have  suffered  from  the  disease  are  frequently  found 
to  be,  and  to  have  been,  peculiarly  susceptible  to 
urethral  inflammation  ;  excessive  sexual  intercourse 
being  regularly  followed  by  discharge  in  such 
individuals.  It  is  practically  certain,  however, 
that  these  excesses,  this  predisposition,  and  this 
'  susceptibility  '  are  all  to  be  accounted  for  by  the 
actual  presence  of  persistent  gleet.  In  other  in- 
stances the  husband  is  re-infected  by  the  wife  ;  and 
successive  attacks  of  urethritis  and  gonorrhceal 
arthritis  in  the  husband,  along  with  leucorrhfea, 
chronic  uterine  disease,  and  tubal,  ovarian,  and 
peritoneal  disease  in  the  wife,  may  be  referable  to 
a  single  remote  infection.    See  Gonorrhika. 

Among  exciting  circumstances,  the  most  important 
appear  to  be  injury  of  a  joint,  such  as  a  sprain  ;  a 
drinking-bout ;  and  chill  during  the  course  of  gonor- 
rhoea. 

Anatomical  Characters. — In  recent  cases  of 
this  disease  the  structures  connected  with  one  or 
more  of  the  articulations  are  acutely  inflamed.  The 
cavity  contains  a  variable  amount  of  serous  effusion 
according  to  its  form  and  size ;  the  knee,  for  ex- 
ample, being  considerably  distended,  while  the  digi- 
tal joints  are  more  moderately  enlarged.  The  vari- 
ous component  parts  are  hypersmicand  swollen  ;  and 
the  peri-articular  structures  full  or  even  cedematous. 
In  more  advanced  cases  the  joints  are  found  to  con- 
tain either  sero-purulent  or  purulent  material  ;  the 
cartilages  may  be  eroded  ;  and  finally  the  articu- 
lations may  become  completely  disorganised  or 
ankylosed.  The  gonococcus  has  been  found  in  the 
intra-articular  <»ffusion.  The  cardiac  structures  are 
very  rarely  affected.  The  eye  may  present  the 
ordinary  appearances  of  catarrhal  (not  gonorrhceal) 
conjunctivitis. 

Symptoms. — The  disease,  as  ordinarily  observed, 
commences  at  any  period  in  the  course  of  gonor- 
rhoea— very  frequently  within  a  week  of  its  appear- 
ance, but  possibly  not  until  it  has  degenerated  into  a 
slight  gleet,  or  apparently  disappeared.  The  pa- 
tient is  probably  first  aware  of  pain  in  the  loins,  or 
of  sweUing  and  pain  in  the  soles  of  the  feet,  and 
very  shortly  these  symptoms  involve  the  ankles.  In 
other  instances  the  knees  or  wrist-joints  suddenly 
become  painful,  tender,  and  swollen — possibly 
after  strain  or  exertion.  At  the  same  time  the  patient 
is  feverish,  suffering  from  malaise  and  anorexia  ; 
the  tongue  becomes  foul  ;  and  the  pain,  broken 
sleep,  helplessness,  gonorrhoea,  and  general  illness 
give  rise  to  restlessness  and  depression.  Along 
with,  perhaps  even  before,  the  articular  symptoms, 
conjunctivitis  sets  in,  affecting  one  or  both  eyes  ; 
although  of  a  well-marked  catarrhal  kind,  it  usually 
passes  off  in  a  few  days  with  little  or  no  treatment. 

The  physical  signs  connected  with  the  joints  are 


generally  well  marked,  the  parts  being  hyperxmic 
and  much  swollen,  both  from  intra-articular  effusion 
and  from  exudation  around.  The  amount  of  oedema 
of  the  dorsum  of  the  hand  or  foot  when  the  neigh- 
bouring joints  are  involved  by  gonorrhoeal  arthritis, 
and  of  the  upper  part  of  the  subcutaneous  surface  of 
the  tibia  when  the  knee-joint  is  affected,  is  often 
remarkable.  The  severity  of  the  pain  varies  much. 
At  times  it  is  great,  preventing  sleep,  especially  as 
it  is  usually  aggravated  at  night  ;  in  other  instances 
it  is  extremely  slight,  and  the  condition  is  then 
more  chronic  in  character.  The  pain  is  '  gnawing' 
or  '  aching  ; '  according  to  some  patients,  it  is 
more  severe  before  the  swelling  appears,  according 
to  others  it  is  aggravated  by  the  swelling.  An 
important  feature  of  the  pains  in  gonorrhceal 
arthritis  is  that  in  some  cases  they  are  not  limited 
to  the  joints,  ljut  involve  the  fibrous  structures, 
especially  of  the  loins,  the  plantar  and  palmar 
fasciK,  the  tendo  Achillis,  and  the  sheaths  of  nerves 
such  as  the  great  sciatic.  The  muscles,  or  their 
aponeuroses,  also  appear  to  suffer  ;  the  fleshy  parts 
of  the  arm,  forearm,  neck  and  thigh,  as  well  as  the 
loins,  suffering  especially.  Frequently,  indeed, 
the  patient  declares  that  the  pains  are  universal. 
Stiflhess  is  also  felt,  particularly  when  a  joint  or 
limb  has  been  kept  long  in  one  position.  Tender- 
ness varies  much,  like  the  other  phenomena,  being 
exquisite  in  some  instances  and  entirely  absent  in 
others.  Portions  of"  the  tendon-sheaths  may  be 
found  swollen  and  tender. 

The  heart  and  pericardium  are  very  rarely  in- 
volved. See  Heart,  Infl  immation  uf :  2.  Ulcera- 
tive Endocarditis. 

Such  are  the  usual  characters  presented  by  a  case 
of  gonorrhceal  arthritis  within  the  first  week  of  its 
appearance.  Under  favourable  circumstances  the 
symptoms  may  decline  ;  but  in  the  majority  of 
instances  one  joint  after  another  is  invaded  by  the 
morbid  process,  while  those  already  attacked  either 
slowly  recover  or  continue  affected,  the  disease 
becoming  more  extensive  and  protracted  for  several 
weeks  or  even  months.  Cases  are  met  with  in 
which  all  the  joints  of  one  or  more  limbs  are  simul- 
taneously affected,  and  have  been  so  affected  for  ten 
to  sixteen  weeks  ;  certain  of  the  articulations  being 
but  recently  invaded,  while  others  are  slowly  re- 
covering from  the  attack  with  which  the  disease  com- 
menced. In  this  manner  every  joint  in  the  body  may 
be  invaded,  including  the  temporo-maxillary,  the 
sterno-clavicular  articulation,  and  the  spinal  column. 
The  second  toe  is  a  favourite  seat  of  the  disease. 

The  class  of  case  just  described  constitutes  the 
most  severe  form  of  gonorrhceal  arthritis.  Happily, 
in  most  instances  the  disease  is  much  milder,  only 
one  or  two  joints  being  affected,  and  the  process 
either  ending  with  a  sharp  painful  burst  of  acute 
synovitis,  or  lapsing  into  a  state  of  chronic  intra- 
articular effusion,  with  neither  tenderness  nor  pain. 

When  the  disease  is  protracted,  either  in  one  or 
in  many  joints,  the  constitutional  symptoms  lose 
their  acute  character.  There  is  little  or  no  pyrexia  ; 
the  appetite  is  fair ;  and  the  patient  may  even 
go  about  his  work.  But  the  health  is  gradually 
impaired,  the  patient  being  debilitated  and  de- 
pressed ;  in  the  most  severe  cases  he  may  be 
completely  crippled,  unable  to  stand,  write,  or  feed 
himself,  and  reduced  to  a  condition  of  general 
helplessness  and  wretchedness. 

Course,  Duration,  and  Terminations. — 
The  variable  course  of  gonorrhoeal  arthritis  has 
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been  already  sufficiently  indicated.  The  duration 
of  the  disease  is  quite  indefinite,  varying  from  a  few 
days  to  many  months.  The  most  unfavourable 
termination  of  the  disease  is  ankylosis  of  the  joints, 
with  hopeless  crippling  ;  but  this  is  rare.  It  never 
proves  fatal  directly.  The  disease,  as  already 
stated,  is  very  liable  to  return.  The  urethritis 
is  contagious,  and  the  writer  has  seen  husband  and 
wife  suffering  together  from  the  disease. 

Pathology. — Opinion  is  still  divided  upon  the 
essential  nature  of  gonorrhceal  arthritis.  Three 
leading  views  may  be  mentioned.  (l)  It  is  believed 
by  some  pathologists  that  '  gonorrhceal  rheumatism  ' 
is  nothing  more  than  acute  or  subacute  rheumatism, 
associated  with  gonorrhoea  or  other  similar  dis- 
charge. (2)  Most  authorities  now  regard  the 
disease  as  one  of  several  results  which  may  arise  from 
absorption  of  the  products  of  the  gonococcus,  the 
seat  of  the  primary  infection  being  usually  the 
urethra  (see  Gonorrhea).  (3)  The  third  view 
is  perhaps  not  inconsistent  with  either  of  the 
other  two.  It  represents  gonorrhceal  arthritis  as 
a  trophic  or  nutritive  disorder,  due  to  reflex  dis- 
turbance ;  the  products  of  the  urethral  inflamma- 
tion affecting  primarily  certain  centres  in  the  spinal 
cord  and  brain,  and  the  altered  condition  of  these 
giving  rise  to  the  articular  changes. 

According  to  both  the  pysemic  and  tlie  trophic  or 
reflex  theories  of  gonorrhceal  arthritis,  the  joint- 
affection  may  originate  in  a  purulent  discharge 
from  any  mucous  surface,  the  urethra  included. 
Thus  joint-disease  has  occasionally  been  observed 
in  association  with  dysentery,  and  with  chronic 
bronchitis.  It  is  beside  the  purpose  of  the 
present  article  to  enter  into  a  discussion  of  these 
theories. 

Diagnosis. — The  diagnosis  of  this  disease  turns 
upon  the  existence  of  a  urethral  discharge  in 
association  with  articular  inflammation.  The  occur- 
rence of  the  latter  in  young  male  subjects  should 
always  arouse  the  suspicions  of  the  practitioner  as  to 
the  presence  of  gonorrhoea  ;  and  he  ought  at  once 
to  ascertain,  by  careful  inspection,  the  state  of  the 
urethra,  never  accepting  the  patient's  statement  on 
the  subject.  In  some  instances  there  may  be  but  a 
trace  of  gleet  ;  or  the  history  of  a  recent  gonorrhoea 
alone  may  remain.  In  doubtful  cases  the  urine  must 
be  examined  with  particular  care.  It  should  be 
passed  in  the  presence  of  the  practitioner,  and  the 
first  fluid  ounce  of  it  collected  in  a  separate  vessel 
and  examined  for  products  of  urethritis  that  may  be 
washed  out,  including  muco-purulent  threads  from 
the  follicles.  A  history  of  one  or  more  similar 
attacks  in  connection  with  gonorrhoea  will  confirm 
the  diagnosis.  Ophthalmia  in  association  with  sub- 
acute articular  symptoms  ought  immediately  to 
suggest  gonorrhceal  arthritis.  .Suspicion  of  the  in- 
fective nature  of  the  arthritis  is  sometimes  first 
roused  by  the  failure  of  salicylates  to  give  relief. 

Prognosis.  — The  prognosis  is  generally  favour- 
able. In  young  healthy  subjects,  under  careful 
treatment,  the  disease  will  probably  subside  shortly. 
It  will,  however,  prove  protracted  and  obstinate 
under  the  opposite  circumstances.  Further,  unless 
cure  be  complete,  the  future  is  likely  to  prove  a 
history  of  recurrences  and  accumulating  miseries. 
Gonorrhceal  arthriris  increases  in  severity  in  sub- 
sequent attacks,  and  the  prognosis  is  correspond- 
ingly more  unfavourable.  Another  point  which 
should  be  seriously  impressed  upon  the  patient,  by 
way  of  warning,  is  that  the  risk  of  the  recurrence 


of  arthritis  also  increases  with  each  exposure  to 
gonorrhceal  infection. 

Treatment. — The  treatment  of  gonorrhceal 
arthritis  is  still  unsatisfactory.  Wiile  some  prac- 
titioners endeavour  to  check  the  urethral  inflam- 
mation as  speedily  as  possible,  others  strive  to 
encourage  the  discharge.  The  former  plan 
is  unquestionably  the  more  rational  and  the  more 
successful.  The  treatment  of  the  gonorrhoea  or  gleet 
must  be  commenced  at  once  and  persevered  with 
assiduously.    See  Gonorrhcea  ;  and  Gleet. 

At  the  same  time,  the  attention  of  the  practitioner 
will  be  anxiously  directed  to  the  joints.  If  the  local 
symptoms  be  severe,  absolute  rest  is  necessary,  the 
patient  being  confined  to  bed,  and  the  affected  limb 
protected  with  a  splint  in  such  a  way  that  applica- 
tions can  be  made  to  the  joints.  Anodynes  may  be 
called  for  at  first,  such  as  poultices,  fomentations — 
simple  or  opiated — or  an  application  composed  of 
equal  parts  of  extract  of  belladonna  and  glycerine. 
In  some  instances  leeches  may  be  tried  ;  blisters  in 
others,  where  there  is  either  great  pain,  unrelieved 
by  anodynes,  or  persistent  effusion.  In  some  acute 
cases  with  little  pain  or  general  disturbance,  strap- 
ping may  be  sufficient — particularly  with  'Scott's 
Dressing  ; '  and  in  a  more  chronic  form  of  the  disease 
friction  of  the  joint  and  associated  parts,  and 
moderate  passive  and  active  exercise,  may  effect  a 
cure. 

Internal  treatment  must  be  pursued  simultaneously. 
In  acute  cases  free  purgation  should  be  insured  at 
first,  and  this  should  be  followed  by  a  course  of 
alkaline  salts,  either  alone  or  in  comlaination  with 
quinine.  Treatment  specifically  directed  to  the 
gonorrhcea  is  often  required.  If  the  disease  persist, 
potassium  iodide  should  be  given,  combined  with 
alkalis  or  with  iron,  according  to  circumstances  ; 
iron  alone  suits  other  patients  well.  Phenacetin 
and  salicylates  appear  to  be  beneficial  in  some 
instances.  In  other  cases  mercurials  effect  a  cure, 
especially  if  there  be  a  syphilitic  taint,  which  is  not 
uncommonly  the  case.  The  diet  must  be  carefully- 
regulated  in  the  different  stages  :  at  first  '  low  '  and 
without  stimulants,  afterwards  generous.  In  very 
chronic  cases  of  gonorrhceal  arthritis  with  threatening 
ankylosis,  the  patient  should  be  sent,  if  possible,  to- 
a  warm  watering-place,  and  be  subjected  to  a 
thorough  course  of  treatment  both  externally  and  in- 
ternally. Sea-voyages  very  successfully  fulfil  the 
different  indications  for  treatment  in  obstinate  cases. 
See  Rheujl\toid  Arthritis. 

J.  Mitchell  Bruce. 

GONORRHCEAL  RHEUMATISM. Go- 
norrheal Arthritis. 

GOOSE-SKIN.— A  condition  of  the  skin  in 
which  this  structure  is  rough  and  wrinkled,  like 
that  of  the  plucked  goose.  It  is  of  a  transient 
character,  being  due  to  contraction  of  the  muscular 
fibres  of  the  skin,  producing  wrinkling  of  the  in- 
teguments, and  prominence  of  the  hair-follicles — 
horripilation  ;  and  is  observed  as  the  result  of  the 
direct  application  of  cold,  or  of  a  shock,  and  in  the 
early  stages  of  fevers. 

GOUNDOU.  — Anakhre. 

GOUT  (guita,  a  drop).— Synon.  :  Podagra,. 
Chiragra,  Gonagra  (when  the  disease  affects  the 
foot,  hand,  or  knee  respectively)  ;  Fr.  Goutte ;  Ger, 
Gicht.    The  na.m& gout  is  supposed  to  have  originated! 
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in  the  idea  of  the  dropping  of  a  morbid  fluid  into 
the  joints,  and  is  of  very  ancient  date. 

Definition. — Gout  has  been  usually  regarded 
as  a  general  or  constitutional  disease,  associated 
with  uric  acid,  the  complaint  being  commonly 
looked  upon  as  a  manifestation  of  the  so-called 
nric-acid  diathesis.  Gout  is  characterised  ordi- 
narily by  a  peculiar  inflammation  of  the  joints — arti- 
cular  or  regular  gout,  attended  hy  the  deposit  of 
urate  of  sodium  in  their  structures,  affecting  espe- 
cially the  smaller  joints,  and  at  first  more  particularly 
the  metatarso-phalangeal  articulation  of  the  great 
toe,  but  afterwards  extending  to  other  joints. 
Similar  deposits  of  urate  may  occur  in  other  tissues 
— tophaceous  gout ;  and  certain  organs  of  the  body 
are  liable  to  become  the  seat  of  functional  disorders, 
or  of  pathological  changes,  during  the  progress  of 
the  disease — non-articular  or  irregular  gout ;  while 
it  is  also  usually  attended  with  general  symptoms. 
Gout  in  the  early  part  of  its  course  is  in  the  large 
majority  of  cases  an  acute  affection,  occurring  in 
periodic  attacks  ;  but  subsequently  it  tends  to  be- 
come more  or  less  chronic  and  permanent,  though 
even  then  generally  presenting  exacerbations  from 
time  to  time. 

Etiology. — i.  Cases  of  gout  are  practically 
due  to  one  or  more  of  three  morbid  influences — {a) 
hereditary  transmission  ;  (/')  certain  errors  in  regard 
to  food  and  drink,  often  associated  with  deficient 
exercise  ;  and  [c]  impregnation  of  the  system  with 
lead. 

{a)  Hereditary  transmission. — Gout,  once  esta- 
blished, may  be  transmitted  through  several  gene- 
rations, even  when  every  endeavour  is  made  to 
eradicate  it  ;  and  if  the  malady  is  intensified  by 
pernicious  habits,  it  is  likely  to  become  a  permanent 
legacy.  In  more  than  half  the  cases  an  hereditary 
taint  can  be  distinctly  traced.  Gout  appears  to  be 
more  readily  transmitted  by  the  female  than  the 
male  line.  According  to  Hutchinson,  the  diathesis 
becomes  stronger  in  the  parent  with  advancing 
years,  and  consequently  the  disease  shows  itself 
with  greater  frequency,  and  in  more  marked  form, 
in  the  younger  than  in  the  older  members  of  a  gouty 
family  ;  and  should  gout  have  arisen  de  novo  in  the 
parent,  children  born  before  the  first  attack  may 
be  free  from  the  disease.  Hereditary  influence 
may  be  so  powerful  that  the  complaint  arises  with- 
out any  other  obvious  cause  ;  but  most  commonly 
it  is  aided  by  more  or  less  indulgence  in  certain 
injurious  habits  to  be  presently  mentioned.  Gout 
sometimes  misses  a  generation  (atavism).  This  is 
usually  due  to  the  fact  that,  in  the  generation  free 
from  the  complaint,  every  precaution  is  taken  to 
avoid  causes  which  tend  to  originate  a  gouty 
paroxysm.  The  disease  may  be  transmitted  from 
a  gouty  grandfather  through  a  healthy  daughter  to 
her  son.  The  hereditary  nature  of  gout  is  shown 
in  the  age  at  which  the  disease  reveals  itself. 
Should  the  predisposition  be  powerful,  the  com- 
plaint may  appear  in  very  early  life ;  and  the 
younger  the  subject  who  is  attacked,  the  more 
likely  is  there  to  be  an  hereditary  taint.  Hutchinson 
is  of  opinion  that  many  obscure  joint-affections  in 
young  persons  are  due  to  hereditary  gout. 

(/))  Errors  relating  to  food,  drink,  and  exe/rise. — 
Gout  is  originated  de  tiovo,  in  consequence  of  certain 
errors  affecting  the  diet  and  habits  ;  or  an  inherited 
tendency  to  the  disease  is  thus  considerably  aggra- 
vated. In  general  terms  these  errors  may  be 
summed  up  as  excessive  eating,  especially  of  parti- 


cular articles  of  food  ;  undue  indulgence  in  alcoho- 
lic drinks  ;  and  indolent  habits,  with  deficient 
exercise. 

The  gouty  diathesis  is  chiefly  promoted  by  foods 
which  are  rich  in  nitrogenous  elements,  and  espe- 
cially lean  meat.  Beef  is  believed  by  many  to  be 
particularly  baneful.  Undue  consumption  of  sugar 
and  starchy  foods  has  also  been  regarded  as  aiding 
materially  in  the  development  of  gout. 

The  relation  of  alcoholism  to  the  gouty  diathesis 
is  aljundantly  proved  by  everyday  experience.  The 
more  potent  wines  have  the  greatest  influence,  and 
port  wine  has  proverbially  been  regarded  as  the 
most  injurious  of  all.  Champagne,  burgundy, 
madeira,  sherry,  and  marsala  are  also  undoubtedly 
capable  of  developing  or  aggravating  gout.  Hock, 
sauterne,  moselle,  and  light  claret  seem  to  be  least 
injurious  ;  but  even  these,  if  indulged  in  to  excess, 
may  in  course  of  time  set  up,  or  at  any  rate 
intensify,  the  gouty  diathesis.  Strong  malt-liquors 
stand  next  to  wines  as  originators  of  gout.  Spirits 
are  comparatively  feeble  in  their  power  of  producing 
the  disease,  and  this  is  the  explanation  usually 
given  of  its  infrequency  in  those  countries  or  districts 
where  drinks  of  this  class  are  chiefly  used,  such  as 
Scotland  and  Newcastle-on-Tyne,  where  whisky  is 
the  common  beverage.  Rum  is  said  to  form  an 
exception  to  this  statement.  Cider  and  perry  may 
unquestionably  set  up  gout,  especially  when  sweet 
and  not  properly  fermented.  Excessive  indulgence 
in  a  mixture  of  alcoholic  drinks  is  probably  more 
deleterious  than  if  one  is  adhered  to.  The  quality 
of  wines  has  much  to  do  with  their  tendency  to 
induce  gout.  Factitious  wines,  and  others  of  inferior 
quality,  as  well  as  those  which  are  very  sweet,  or 
which  contain  much  tannin,  are  most  liable  to  pro- 
duce this  complaint.  Drinks  which  cause  a  marked 
diuretic  action  are  less  injurious  than  those  which 
have  but  little  action  of  this  kind. 

Deficient  exercise  undouljtedly  promotes  the 
development  of  gout  in  many  cases.  Persons  who 
follow  sedentary  occupations,  or  who  live  indolent 
lives,  are  most  liable  to  the  disease  ;  and  not  a  few 
become  gouty  because  improvement  in  their  circum- 
stances enables  them  to  'keep  a  carriage,'  and 
they  are  thus  deprived  of  the  exercise  which  they 
were  previously  accustomed  to  take. 

(i  )  Another  group  of  cases  of  gout  are  those 
which  occur  in  connection  with  impregnation  of  the 
system  with  lead.  Garrod  found  that,  among  his 
hospital-patients,  33  per  cent,  of  those  suffering 
from  gout  had  been  subjected  to  the  influence 
of  lead  in  their  various  occupations  ;  and  the 
association  is  now  generally  acknowledged.  This 
metal  does  not  appear,  however,  to  originate  he 
gouty  diathesis,  unless  aided  by  indulgence  in 
alcoholic  drinks,  though  the  amount  of  the  latter 
consumed  is  usually  far  less  than  would  alone 
account  for  the  condition.  Gouty  persons  are 
remarkably  susceptible  to  the  influence  of  lead  ; 
and  when  this  metal  is  given  to  such  subjects  for 
medicinal  purposes,  it  is  very  liable  to  bring  on  a 
severe  attack  of  acute  gout.  This  intimate  relation 
between  gout  and  saturnine  poisoning  is  not  always 
seen.  '  Workmen  from  the  south  develop  it  in  the 
north  of  England.  The  natives  of  the  north,  though 
equally  exposed,  seldom  become  gouty  even  when 
the  kidneys  are  aft'ected  '  (Oliver).  The  reason  for 
this  difference  is  unknown. 

2.  Predisposing  causes.  —  (<z)  Age.  —  Distinct 
gouty  attacks  in  a  large  majority  of  cases  make 
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their  first  appearance  in  persons  between  thirty  and 
thirty-five  or  forty  years  old.  Those  which  occur 
under  thirty  are,  with  few  exceptions,  more  or  less 
hereditary.  Well-marked  gout  is  exceedingly  rare 
under  twenty.  Lorimer  found  that  saturnine  gout 
appears  at  an  earlier  age  than  non-saturnine.  The 
complaint  is  usually  declared  before  fifty,  and 
first  atacks  are  progressively  less  frequent  after  this 
period  of  life.  It  is  quite  exceptional  for  gout  to 
commence  after  sixty-five,  but  it  may  begin  even  in 
extreme  old  age. 

{b)  Sex. — Males  are  far  more  commonly  the 
subjects  of  well-marked  gout  than  females.  This 
is  mainly  accounted  for  by  the  difference  in  the 
habits  of  the  two  sexes.  In  some  measure  it  may 
depend  on  the  occurrence  of  menstruation  in  females, 
which  is  supposed  to  act  as  a  safety-valve.  In 
women  gout  is  more  likely  to  appear  after  the 
cessation  of  this  function.  When  strongly  heredi- 
tary, gout  may,  however,  develop  even  in  young 
females. 

((")  Bodily  coufor7)iation  and  teinperanicnt  have 
been  credited  with  a  predisposing  influence  in 
relation  to  gout,  persons  of  a  corpulent  plethoric 
habit  of  body  being  supposed  to  be  most  subject  to 
this  disease.  These  conditions  are  often  produced 
by  the  very  habits  which  originate  gout,  and  many 
persons  who  are  gouty  by  inheritance  do  not  present 
any  of  these  characteristics.  Gout  is  not  uncommon 
in  individuals  of  a  nervous  temperament,  thin  and 
wiiy  in  frame  ;  and  these  are  said  to  be  more 
subject  to  the  irregular  and  asthenic  forms  of  the 
disease. 

{d)  Social  position  and  occiipalion  influence  the 
occurrence  of  gout,  although  generally  indirectly. 
Formerly  the  complaint  was  met  with  almost 
entirely  among  the  aristocracy.  Now,  however,  it 
is  common  enough  among  the  middle  classes, 
chiefly  those  who  are  in  affluent  circumstances ; 
while  it  is  very  prevalent  among  butlers,  coach- 
men, butchers,  publicans  and  barmen,  coal-heavers, 
porters,  haircutters,  and  painters.  Conditions  of 
life  which  involve  excessive  mental  fatigue  or 
prolonged  anxiety  seem  to  predispose  to  gout. 
Duckworth  is  of  opinion  that  sexual  indulgence 
in  early  life  is  a  potent  cause. 

{e)  Climates  which  are  cold  or  temperate,  and 
especially  at  the  same  time  damp  and  changeable, 
present  by  far  the  greatest  number  of  cases  of  gout, 
and  in  most  tropical  countries  this  complaint  is  un- 
known. In  the  south  of  Europe  it  is  far  less  frequent 
than  in  this  country.  Gout  is  much  more  prevalent 
in  England  than  in  Scotland  or  Ireland  ;  it  is  un- 
common in  the  north  of  England. 

3.  Causes  of  a  goitly  attack. — An  acute  paroxysm 
of  gout  may  come  on  without  any  evident  exciting 
cause  whatever,  especially  if  the  disease  is  strongly 
hereditary,  or  has  been  long  established.  Under 
these  circumstances  outbreaks  of  the  complaint 
seem  to  become  habitual  at  certain  seasons,  or  to 
arise  from  very  slight  causes,  which  are  less  and 
less  obvious  as  the  case  progresses.  Often,  however, 
some  distinct  exciting  cause  can  be  made  out. 
The  most  important  are  eating  or  drinking  too  much, 
either  on  some  particular  occasion,  or  habitually  for 
a  longer  or  shorter  period,  until  at  last  a  fit  of  gout 
terminates  the  indulgence  ;  indigestible  articles  of 
food  ;  constipation  ;  undue  physical  work  or  exer- 
tion ;  exposure  to  cold  or  wet,  or  sudden  suppression 
of  perspiration  ;  excessive  mental  work,  worry,  or 
anxiety  ;  emotional  causes,  sudden,  powerful,  or 


depressing,  such  as  joy,  rage,  fright,  or  grief ; 
sexual  indulgence  ;  hpemorrhage,  acute  illness,  or 
other  like  debilitating  causes  ;  and  injury.  The 
injudicious  use  of  certain  medicines,  such  as  prepa- 
rations of  lead  or  iron,  may  excite  a  gouty  paroxysm. 
The  implication  of  a  particular  joint  may  be  due  to 
a  strain  or  injuiy,  which  may  be  very  slight,  such  as 
the  pressure  of  a  tight  boot,  or  the  toe  being  trodden 
upon.  Injur)'  to  the  knee  has  caused  that  articula- 
tion to  be  first  affected.  As  predisposing  causes  of 
acute  gouty  attacks,  climate  and  season  are  highly 
important.  Undoubtedly  gouty  paroxysms  may 
often  be  averted  by  residence  in  a  warm  climate, 
either  permanently  or  during  the  colder  seasons  of 
the, year.  Early  attacks  are  most  frequent  in  late 
winter  or  spring,  and  the  first  parox-ysm  occurs 
especially  towards  the  end  of  January  or  beginning 
of  February.  Later  on,  a  fit  of  gout  may  take 
place  also  in  the  autumn  ;  and  subsequently  the 
intervals  become  shorter  and  more  irregular.  The 
occupation  of  an  individual  may  predispose  to  the 
occurrence  of  gout  in  particular  joints  ;  thus  butlers 
have  it  in  the  feet,  coachmen  and  washerwomen  in 
the  hands. 

Pathology. — The  pathology  of  gout  is  im- 
perfectly known.  Many  diverse  views  concerning 
its  nature  are  held  :  the  most  important  of  these 
will  now  be  indicated. 

I.  Gout  is  by  the  large  majority  of  writers 
regarded  as  a  constitutional  disease,  and  it  is  custom- 
ary to  speak  of  the  gouty  diathesis,  of  which  the 
local  changes  are  but  a  manifestation.  Further,  it 
is  believed  by  most  authorities  that  a  person  may  be 
gouty,  and  yet  be  free  from  any  of  the  special  lesions 
usually  associated  with  the  condition. 

It  is  generally  assumed  that  gout  has  an  intimate 
relation  with  the  presence  in  the  system  of  jiric  acid, 
which  is  regarded  as  the  morbific  agent.  As  Duck- 
worth expresses  it — '  No  uric  acid,  no  gout.'  In  its 
pronounced  form  gout  is  characterised  by  the 
deposit  of  biurate  of  sodium  in  connection  with  the 
joints  and  other  structures,  which  distinguishes  it 
from  all  other  complaints.  As  to  the  exact  relation- 
ship between  gout  and  uric  acid,  there  is  much 
diversity  of  opinion.  Many  attribute  the  disorder 
to  excess  of  this  acid  in  the  blood  and  tissues. 
Others  pay  more  regard  to  the  exact  conditions 
under  which  it  exists,  and  to  its  solubility.  Gout 
is  often  spoken  of  as  a  mere  manifestation  of  the 
uric-acid  diatliesis.  WilUam  Roberts  drew  attention 
to  the  fact  that  an  excess  of  uric  acid  in  the  blood 
(lit/ucinia),  though  only  an  exaggeration  of  a  normal 
condition,  is  always  pathological.  He  was  of  opinion 
that  there  are  different  causes  for  such  excess,  and 
believed  that  the  gouty  diathesis  and  plumbism  are 
radically  distinct,  differing  in  all  respects  except  in 
their  tendency  to  uratic  deposits.  He  further  con- 
sidered it  quite  possible  that  precipitation  of  the 
crystalline  urates  may  occur  not  only  in  the  form  of 
coarse  masses,  but  also  in  the  form  of  minute  stars 
or  detached  crystals,  which  can  only  be  detected 
with  the  microscope  ;  and  that  these  microscopic 
deposits,  either  in  the  substance  of  organs  or  in  the 
blood  itself,  may  account  for  the  visceral  neuroses, 
thrombosis  and  embolism,  and  the  occasional  sudden 
death,  which  are  encountered  in  gout,  and  may 
explain  some  very  obscure  incidents  in  its  history. 

In  all  probability  uric  acid  exists  in  the  blood 
and  in  the  intercellular  fluid  mainly  as  a  quadri- 
urate  of  sodium.  This  salt  is  soluble  in  blood- 
serum  and  has  no  toxic  action,  but  is  a  very  unstable 
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body,  and  is  soon  converted  into  the  biurate,  which 
is  very  sparingly  soluble  in  that  medivnn,  and  is 
readily  deposited  from  it  in  a  crystalline  form.  Luff 
describes  two  forms  of  biurate,  the  gelatinous  and 
the  crystalline,  the  former  being  first  produced 
from  the  quadriurate.  It  is  five  times  more  soluble 
in  blood-serum  than  the  crystalline  variety,  and  is 
therefore  not  precipitated.  The  gelatinous  modi- 
fication is  afterwards  converted,  either  slowly  or 
rapidly,  according  to  various  conditions,  into  the 
crystalline  compound.  Uric  acid  is  being  constantly 
formed  in  the  system,  but  under  ordinary  circum- 
stances is  either  destroyed  or  is  eliminated  by  the 
kidneys. 

The  main  views  held  to  explain  the  lilh^emic 
condition  and  the  presence  of  urates  in  the  tissues 
may  be  summarised  as  follows  :  — 

{a)  Excessive  formatioji. — It  appears  reasonable 
to  suppose  that  certain  of  the  recognised  causes  of 
gout  must  lead  to  an  absolute  increase  in  the 
amount  of  uric  acid  formed  in  the  system.  Ebstein 
is  of  opinion  that  in  the  gouty  this  acid  forms  in 
perverse  localities,  as  in  muscles  and  the  marrow  of 
bones.  Haig  is  opposed  to  the  view  of  exces- 
sive formation,  and  attributes  any  excess  of  uric  acid 
present  in  the  body  simply  to  its  introduction  in 
the  food. 

{b)  Undue  retention. — According  to  Garrod,  such 
retention  is  due  to  defective  action  of  the  kidneys, 
either  temporary  or  permanent,  and  when  these 
organs  are  in  a  state  of  advanced  organic  disease, 
their  excretory  functions  must  obviously  be  interfered 
with  considerably.  William  Roberts  thought  it 
probable  that  the  defective  power  of  the  kidneys  to 
eliminate  uric  acid  is  due  to  diminished  alkalinity 
of  the  blood,  rendering  it  less  soluble.  Haig 
supports  the  view  that  the  retention  of  uric  acid  in 
the  blood  is  the  result  of  deficient  alkalinity  of  the 
blood,  which  leads  to  gradual  accumulation  of  the 
acid  in  certain  parts.  According  to  Garrod  it 
appears  that  uric  acid  is  attracted  in  different 
degrees  by  different  structures,  and  tends  to  be  held 
back  by,  and  accumulate  in,  the  liver  and  spleen, 
and  in  fibrous  tissues,  especially  those  of  the  joints, 
probably  because  these  structures  are  acid,  or  less 
alkaline  than  the  rest  of  the  tissues  and  fluids  of  the 
body.  Luff  believes  that  under  normal  conditions 
uric  acid  is  formed  in  the  kidneys  alone,  and  he 
ascribes  accumulation  of  urate  in  the  blood  to 
deficient  secretion  by  these  organs,  and  consequent 
absorption  from  them.  He  affirms  from  his 
experiments  that  the  solubility  of  uric  acid  in  the 
blood  is  not  affected  by  diminished  alkalinity  due 
to  the  addition  of  an  organic  acid,  nor  does  it  hasten 
deposition  of  l)iurate  or  diminish  its  solubility. 

(c)  Special  vieivs. — Latham  advocates  the  hepatic 
origin  of  gout,  but  considers  that  '  imperfect  meta- 
bolism of  glycocine  is  the  primary  and  essential 
defect.'  According  to  Ebstein,  the  primary  factor 
in  gout  is  nutritive  tissue-disturbance,  a  necrotic 
change  taking  place  in  the  affected  structures,  which 
is  followed  by  deposit  of  urates. 

The  relation  of  the  nervous  system  to  gout 
deserves  special  notice.  Various  writers  on  the 
subject  have  maintained  that  such  a  connection 
exists.  Dyce  Duckworth  has  brought  forward  evi- 
dence in  favour  of  the  view  that  gout  is  a  '  neuro- 
humoral '  disease.  He  maintains  that  there  is  a 
functional  disorder  of  a  definite  tract  of  the  nervous 
system,  which  he  is  inclined  to  localise  in  some 
part  of  the  medulla  oblongata. 


While  the  pathological  relation  between  uric 
acid  and  gout  is  acknowledged  by  most  authorities, 
there  are  some  who  altogether  dispute  the  connection, 
and  maintain  that  this  acid  is  an  inert  innocuous 
substance.  One  view  which  has  been  advocated 
during  recent  years  demands  special  notice,  namely, 
that  which  refers  gouty  phenomena  to  the  effects  of 
the  alloxur-bases  (xanthin,  hypoxanthin,  &c. )  which 
are  regarded  as  the  materia  peccans.  Experiments 
have  been  made  which  are  said  to  show  the  injurious 
effect  of  these  bases  on  the  kidneys.  AUoxuric 
substances  (uric  acid  and  bases)  are  believed  by 
many,  adopting  the  theory  of  Horbaczewsky,  to  be 
derived  from  nuclein,  being  the  ultimate  products 
of  the  breaking  down  of  the  material  in  the  body 
which  is  contained  in  tissues  and  cells,  and  probably 
mainly  from  that  in  leucocytes.  According  to  Kolisch, 
as  long  as  the  uric-acid-forming  organs  are  intact, 
especially  the  kidneys,  the  bulk  of  the  products  of 
nuclein-metabolism  are  excreted  as  uric  acid.  If 
these  organs  are  diseased  less  acid  is  formed,  and 
there  is  a  corresponding  increase  in  the  production 
of  xanthin-bases.  He  believes  that  in  gout  a  con- 
stitutional tendency  to  the  breaking  down  of  the 
nuclein  is  inherited,  but  it  is  only  when  the  renal 
functions  become  impaired  from  any  cause  that  grave 
manifestations  of  the  diathesis  make  their  appear- 
ance. Croftan  is  of  opinion  that  normally  all  the 
nuclein  is  converted  into  uric  acid,  which  is  inno- 
cuous and  non-toxic,  and  that  a  perversion  of  the 
normal  function  leads  to  the  formation  of  alloxur- 
Ijases,  which  are  toxic.  He  considers  that  in  a 
uratic  subject  there  is  a  tendency  to  disintegrate  a 
quantity  of  nuclein  far  in  excess  of  the  quantity 
normally  disintegrated — in  short,  that  nuclein- 
metabolism  is  excessive. 

With  regard  to  the  local  manifestations  of  gout, 
the  joints  on  which  most  stress  falls  are  generally 
affected  first.  Indeed,  as  already  stated,  Ebstein 
maintains  that  a  nutritive  disturbance  of  the  affected 
tissue  is  the  primary  change,  leading  ultimately  to 
its  necrosis,  and  that  uratic  crystallisation  is  second- 
ary, not  occurring  before  complete  death  of  the 
damaged  texture.  He  looks  upon  sodium  urate  as 
a  directly  poisonous  irritant  wherever  deposited,  the 
injurious  effects  varying  according  to  the  quantity 
and  concentration  of  the  deposit,  and  the  vulnera- 
bility of  the  special  tissue  involved,  firm  textures 
resisting  better  than  those  of  looser  character. 

Klemperer  considers  that  the  deposition  of  urates 
in  the  tissues  is  due  to  a  special  chemical  affinity  of 
necrotic  areas  for  uric  acid,  the  necrosis  being  due 
to  an  unknown  cause.  Mordhorst,  in  discussing 
the  deposition  of  urates  in  the  tissues  of  gouty 
patients,  dissents  entirely  from  Ebstein's  view.  He 
states  that  in  a  saturated  solution  a  urate  is  thrown 
down  in  the  form  of  minute  spherules  which  grow 
by  accretion.  He  holds  that  under  unfavourable 
conditions  the  fluids  of  the  tissues  liable  to  gouty 
inflammation  may  l;ecome  neutral  or  even  acid  in 
reaction,  and  the  granular  urate,  which  is  always 
first  deposited,  or  even  sodium  biurate  itself,  may 
consequently  undergo  decomposition  with  the 
formation  of  crystals  of  free  uric  acid,  which  may 
block  even  the  larger  lymphatics  of  the  part,  and 
so  set  up  an  acute  gouty  inflammation.  Since, 
however,  the  acidity  of  the  affected  tissues  can  only 
be  temporary,  the  free  uric  acid  will  be  reconverted 
into  granular  urate  when  alkalinity  is  restored,  and 
ultimately  into  sodium  biurate.  According  to  this 
view  the  inflammatory  process  may  be  regarded  as 
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curative,  since  it  causes  an  increased  flow  of  alka- 
line blood  through  the  part,  and  encourages 
osmotic  interchange  between  the  focus  of  inflamma- 
tion and  the  neighbouring  capillaries. 

While  acute  articular  gout  is  almost  invariably 
regarded  as  inflammatory,  George  Balfour  has 
advanced  an  altogether  different  view,  and  affirms 
that  from  beginning  to  end  of  a  gouty  paroxysm 
there  is  neither  sign  nor  s)'mptom  of  inflammation. 
He  maintains  that  its  phenomena  are  readily  and 
only  explicable  on  the  supposition  of  a  stasis  (or 
block)  in  the  capillaries  of  the  affected  joint.  This 
is  accompanied  by  the  formation  of  an  anjemic  area 
in  and  around  the  joint,  and  naturally  the  veins 
connected  with  this  area  of  negative  pressure  get 
filled  by  reflux  from  the  contiguous  valveless  veins. 
Plasma  slowly  accumulates  within  this  area,  the 
corpuscular  elements  also  escape  by  diapedesis  into 
the  tissue-interspaces,  and  the  red  corpuscles  readily 
part  with  their  colouring  matter.  The  blood- 
plasma  contains  urates,  which  are  not  very  soluble, 
and  when  it  accumulates  within  the  ansmic  area 
surrounding  a  gouty  joint,  the  salts  slowly  crystallise 
out  and  get  left  behind  when  the  serous  part  of  the 
fluid  is  reabsorbed.  Another  view  which  has  been 
brought  forward  as  to  the  nature  of  an  acute  attack 
of  gout  is  that  the  inflammation  is  not  in  the  articu- 
lation at  all,  but  that  there  is  a  neuritis  in  the  sur- 
rounding tissues. 

Anatomical  Characters.  —  The  results  of 
post-mortem  examinations  show  that  even  in  the 
very  earliest  period  a  deposit  of  urates  takes  place 
in  the  tissues  of  the  joint ;  and  as  the  attacks  are 
repeated  again  and  again,  the  deposit  increases, 
until  at  last  it  may  form  considerable  masses,  and 
infiltrate  extensively  all  the  structures  entering  into 
the  formation  of  the  joint.  The  articulation  then 
becomes  permanently  enlarged  and  distorted,  while 
the  ligaments  are  thickened  and  more  or  less  stiff 
or  even  quite  rigid,  until  ultimately  complete 
ankylosis  may  be  produced.  The  deposit  seems  to 
commence  in  the  substance  of  the  cartilage  covering 
the  ends  of  the  bones,  starling  near  its  superficial  or 
free  surface,  and  gradually  extending  more  deeply, 
though  for  a  time  a  thin  layer  of  cartilage  lies 
between  it  and  the  cavity  of  the  joint.  This 
deposit  at  first  forms  a  whitish  opacity,  but  as  it 
becomes  more  abundant  it  encrusts  the  cartilages, 
and  also  the  inner  surface  of  the  ligaments,  and  the 
surfaces  of  fibro-cartilages  where  these  exist.  More 
or  less  extensive  spots  or  patches  become  in  time 
distinctly  visible,  and  even  the  entire  surfaces  of  the 
bones  forming  a  joint  may  be  covered  with  a 
chalky-looking  substance.  '  The  appearance  of 
articular  cartilage  in  which  simple  deposit  of  urates 
has  taken  place  exactly  resembles  that  which  would 
result  from  smearing  or  splashing  the  surface  with 
fresh  white  paint'  (Duckworth).  The  synovial 
membrane  may  also  present  white  points,  but  the 
synovial  fringes  at  their  margins  seem  to  escape,  on 
account  of  their  vascularity.  In  the  larger  articu- 
lations synovial  fluid  may  be  thickened,  and  may 
even  contain  separate  crystals  or  tufts  of  the  urate. 
Subsequently  the  ligaments  and  adjoining  structures 
are  infiltrated,  and  it  is  to  this  cause  that  the  stiff- 
ness or  rigidity  of  gouty  joints  is  mainly  due. 
Distinct  masses  of  deposit  may,  however,  form, 
which  also  interfere  with  movement.  They  are 
known  as  tophi  or  chalk-stones.  In  course  of  time 
the  tissues  covering  a  gouty  joint  may  be  destroyed, 
including  the  skin,  the  chalky-looking  substance 


being  thus  exposed,  and  unhealthy  suppuration  and 
ulceration  set  up,  or  even  gangrene.  Very  rarely 
suppuration  takes  place  in  a  gouty  joint  itself,  or 
h£emorrhage  may  occur. 

The  opaque  white  substance  characteristic  of 
articular  gout  consists  of  fine  crystals,  in  the  form 
of  needles  or  prisms.  They  are  chiefly  arranged  in 
minute  clusters,  radiating  from  a  centre  ;  and  in 
the  cartilages  they  form  a  more  or  less  compact  net- 
work. Chemical  examination  shows  that  they  are 
chiefly  composed  of  biurate  of  sodium. 

The  metatarso-phalangeal  articulation  of  the  great 
toe  is  the  one  primarily  attacked  in  the  large 
majority  of  cases  of  gout  ;  and  this  joint,  on  one  or 
both  sides,  may  alone  present  any  change.  As 
usually  seen,  however,  the  disease  has  progressively 
involved  many  joints.  In  the  feet  it  may  implicate 
all  the  articulations,  but  it  is  a  curious  fact  that  the 
tarso-metatarsal  and  the  phalangeal  joints  of  the 
great  toe  generally  escape,  or  are  but  little  affected. 
Similarly,  all  the  joints  of  the  hands  and  fingers 
are  often  involved,  but  the  metacarpo-phalangeal 
joint  of  the  forefinger  is  one  of  the  most  commonly 
attacked.  The  gouty  change  not  uncommonly 
extends  to  the  larger  joints,  more  especially  those 
of  the  leg,  but  the  shoulder  and  hip-joints  are  very 
rarely  implicated.  In  exceptional  cases  other 
articulations  are  found  involved,  such  as  the 
temporo-maxillary,  those  of  the  spinal  column,  of 
the  pelvis,  or  even  of  the  larynx  in  rare  instances. 
According  to  some  writers  fibrillation  and  erosion 
of  the  cartilages  take  place  before  the  biurate  of 
sodium  is  deposited. 

Coming  now  to  other  structures,  deposits  of  urate 
may  occur  in  various  parts  of  the  body,  sometimes 
abundant  and  widely  spread,  in  connection  with 
bursse,  tendons  and  aponeuroses,  sheaths  or  the 
substance  of  muscles,  the  sclerotic  coat  of  the  eye, 
the  cartilages  of  the  external  ear,  eyelids,  nose,  or 
larynx,  under  the  skin,  or  rarely  in  the  cerebral  and 
spinal  meninges.  Urates  have  also  been  found  in 
concretions  on  the  aortic  and  mitral  valves,  and  in 
plates  upon  the  arch  of  the  aorta.  More  or  less 
serous  effusion  may  be  present  in  bursre  which  are 
the  seat  of  uratic  deposits.  The  exact  composition 
of  these  tophi  varies,  and  they  may  contain  calcium 
urate,  oxalate,  or  phosphate,  as  well  as  sodium 
chloride  and  organic  matter,  in  addition  to  sodium 
urate. 

As  regards  bone,  the  periosteum  is  often  affected, 
and  some  writers  have  described  a  deposit  of  urate 
in  bone  itself ;  but  Garrod  has  not  found  evidence 
of  its  having  originated  in  this  tissue.  He  con- 
siders that  the  periosteal  formations  sometimes 
acquire  sufficient  size  to  press  on  the  osseous  tissue, 
and  to  cause  its  absorption. 

The  kidneys  may  be  affected  at  a  very  early 
period,  even  when  there  have  been  little  or  no 
external  manifestations  of  the  complaint.  In  the 
first  instance  a  deposit  of  sodium  bi- urate  takes 
place,  probably  within  the  renal  tubuli,  which  after- 
wards involves  their  walls  and  penetrates  to  the 
intertubular  tissue.  This  is  seen  in  the  form  of 
white  streaks  in  the  course  of  the  tubuli,  and  of 
white  points  at  the  extremities  of  the  papilte.  The 
deposit  goes  on  increasing,  and  a  chronic  inflam- 
matory process  is  set  up,  ending  ultimately  in  the 
production  of  a  variety  of  '  granular  contracted 
kidney,'  known  as  the  '  gouty  kidney  '  {see  Kidney, 
Diseases  of).  Other  morbid  states  in  connection 
with  the  urinary  organs  observed  in  some  cases  of 
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gout  arc  the  presence  of  gravel  or  calculi  consisting 
of  uric  acid,  urates,  or  oxalate  of  calcium  ;  pyelitis  ; 
chronic  cystitis  ;  and  urethritis. 

In  the  course  of  gout  other  morbid  changes  often 
arise.  Among  these  are  :  changes  in  the  pharyngeal 
structures  ;  congestion,  catarrh,  or  more  serious 
inflammation  of  some  part  of  the  alimentary  canal ; 
affections  of  the  teeth];  congestion  or  catarrh  of  the 
air-passages,  chronic  bronchitis,  or  dry  bronchial 
catarrh,  emphysema,  and,  some  think,  pneumonia  ; 
congestion  of  the  liver,  fatty  disease,  perhaps 
cirrhosis,  and  gall-stones  ;  meningitis,  neuritis, 
perineuritis,  cerebral  haemorrhage  ;  cardiac  changes, 
including  chronic  valvulitis  and  degeneration  of  the 
valves,  and  hypertrophy,  followed  by  degeneration 
of  the  cardiac  walls,  or  primary  degeneration 
associated  with  disease  of  the  coronary  arteries  ; 
atheromatous  changes  in  the  vessels,  hypertrophy 
of  the  muscular  coat  of  the  small  arteries,  or  arterio- 
capillary  fibrosis  ;  various  diseases  of  the  skin,  such 
as  erythema,  urticaria,  eczema,  psoriasis,  a  peculiar 
macular  eruption,  as  well  as  changes  in  the  nails  ; 
iritis,  hasmorrhagic  retinitis,  and  other  conditions  of 
the  eyes  ;  and  affections  of  the  ear.  How  far  some 
of  these  conditions  can  be  directly  attributed  to  the 
gouty  diathesis,  or  are  merely  the  result  of  the  same 
causes  which  have  induced  this  diathesis,  may  be 
fairly  disputed.  It  is  worthy  of  remark  that  acute 
inflammation  in  connection  with  the  heart  is  not 
met  with  in  cases  of  gout,  and  this  has  been 
attributed  to  the  great  vascularity  of  the  cardiac 
tissues. 

The  principal  change  in  the  blood  is  the  excess 
of  uric  acid,  which  can  be  found  especially  during 
the  acute  paroxysms.  The  other  changes  are 
unimportant.    See  Blood,  Morbid  Conditions  of 

Uric  acid  has  been  obtained  from  the  fluid  con- 
tained in  the  blebs  produced  by  Ijlisters  ;  from 
inflammatory  serous  effusions  ;  from  synovial  fluid  ; 
from  dropsical  accumulations,  such  as  ascites  ;  and 
from  the  subarachnoid  fluid. 

Clinical  History  and  Symptoms.  —  The 
clinical  history  of  gout  is  a  very  varied  one,  and  the 
symptoms  observed  in  different  cases  which  are 
regarded  as  of  a  gouty  nature  are  exceedingly 
numerous  and  diverse.  The  custom  of  looking 
upon  every  acute  illness,  particularly  inflammation 
of  organs,  occurring  in  gouty  subjects,  as  being  due 
to  the  gouty  condition  is  unjustifiable,  though  it 
may  be  acknowledged  that  gout  does  often  modify 
their  clinical  history. 

I.  Premonitory  Symptoms.  —  Suspicious 
twinges  or  uncomfortable  sensations  about  the  toes 
or  fingers  are  commonly  noticed  from  time  to  time 
before  the  first  actual  fit  of  gout  occurs.  In  a  large 
number  of  cases,  however,  no  definite  premonitory 
symptoms  immediately  precede  the  first  gouty 
paroxysm  ;  but  in  connection  with  subsequent 
paroxysms  prodromata  are  usually  marked,  so  that 
confirmed  gouty  patients  can  predict  when  an  attack 
is  imminent.  The  most  obvious  of  these  are  diges- 
tive and  hepatic  disorders,  attended  with  abundant 
flatulence  and  eructations,  heartburn,  acidity,  and 
constipation  or  diarrhoea,  with  unhealthy  stools,  the 
tongue  being  often  large,  flabby,  and  much  furred  ; 
palpitation  or  uncomfortable  sensations  about  the 
heart  ;  catarrh  of  the  throat  and  respiratory 
passages,  tonsillitis,  violent  fits  of  sneezing,  or 
asthmatic  attacks  ;  derangements  of  the  nervous 
and  muscular  systems,  indicated  by  a  liability  to 
headache,  giddiness,  attacks  of  megrim,  noises  in 


the  ears,  disorders  of  vision,  irritability  of  temper 
and  fretfulness  or  lowness  of  spirits,  languor, 
impairment  of  mental  vigour  and  intellectual 
heljetude,  heaviness  or  drowsiness,  sleep,  however, 
being  restless,  disturbed,  and  attended  with  un- 
pleasant dreams,  peculiar  grinding  of  the  teeth, 
sometimes  associated  with  somnambulism,  numbness 
or  tingling  in  the  limbs,  especially  in  the  fingers  or 
toes,  neuralgia  or  neuritis  in  various  parts,  twitch- 
ings,  starlings  in  the  limbs,  muscular  cramps, 
especially  in  the  calves  of  the  legs,  or  possibly  even 
convulsions,  lumbago  and  other  forms  of  muscular 
rheumatism  ;  profuse  perspirations  ;  certain  skin- 
affections  ;  and  changes  in  the  urine.  This  excre- 
tion usually  tends  to  become  high-coloured  and 
deficient  in  quantity,  and  to  deposit  urates  abun- 
dantly, or  even  crystals  of  uric  acid.  In  advanced 
cases  of  gout,  however,  the  urine  may  be  pale, 
watery,  and  clear  immediately  before  an  acute 
attack  supervenes.  Some  patients  are  warned  of 
the  approach  of  a  gouty  fit  by  feeling  unusually  well, 
both  physically  and  mentally. 

2.  Acute  Articular  Gout. — The  first  acute 
fit  of  gout  comes  on  as  a  rule  during  the  night, 
usually  between  2  and  5  a.m.  The  patient  is 
aroused  from  sleep  by  uneasiness  or  pain,  generally 
referred  to  the  ball  of  the  great  toe  on  one  side, 
.and  the  joint  is  found  to  be  inflamed,  the  inflam- 
mation increasing  in  intensity,  until  it  usually  be- 
comes extremely  severe.  In  some  instances  the 
corresponding  joints  on  both  sides  are  attacked 
simultaneously,  in  rapid  succession,  or  alternately. 
It  must  not  be  forgotten  that  gout  may  start  in  any 
of  the  smaller  joints  of  the  foot  or  hand,  or  even 
in  the  middle-sized  joints,  especially  the  knee  or 
ankle.  It  has  been  affirmed  that,  next  to  the  great 
toe,  the  metacarpo-phalangeal  joint  of  the  index- 
finger  is  most  liable  to  be  first  attacked.  Ex- 
ceptional cases  have  come  under  the  writer's 
notice,  in  which  the  disease  implicated  several 
joints  at  a  very  early  period  of  its  course,  the  feet, 
however,  Ijcing  free. 

Severity  of  the  pain  is  certainly  a  striking  feature 
in  the  majority  of  cases  of  acute  gout,  especially  in 
early  attacks.  Directly  the  foot  is  affected,  any 
attempt  to  stand  causes  much  suffering,  and  the 
pain  speedily  increases,  until  it  becomes  very 
intense,  or  almost  unbearable.  It  is  described 
in  dift'erent  cases  as  burning,  throbbing,  aching, 
tearing,  plunging,  boring,  or  piercing.  The  pain 
prevents  sleep  during  the  night,  but  towards 
morning  it  tends  to  diminish,  and  during  the  day 
there  is  usually  comparative  ease,  an  exacerbation 
again  taking  place  as  evening  approaches,  which 
goes  on  increasing  towards  night.  Tenderness  is 
very  marked,  and  is  often  so  exquisite  that  the 
patient  dreads  to  be  touched,  and  cannot  bear  the 
least  movement  or  jarring  of  the  affected  part, 
or  sometimes  even  the  weight  of  the  bedclothes,  or 
the  slightest  shaking  of  the  room.  The  objective 
signs  of  inflammation  in  connection  with  a  gouty 
joint  also  soon  become  very  prominent  as  a  rule. 
These  are  marked  redness,  which  may  be  very  deep 
and  sometimes  tends  to  duskiness  or  lividity, 
while  the  veins  are  enlarged  and  turgid  ;  con- 
siderable local  heat,  as  revealed  to  the  touch  and 
the  clinical  thermometer  ;  and  much  swelling,  the 
skin  covering  the  part  assuming  a  tense  and  shin- 
ing appearance.  When  several  joints  in  the  foot  or 
hand  are  affected,  diffused  redness  and  swelling  are 
noticed.    The  tumefaction  is  due  to  effusion  not 
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only  into  the  interior  of  the  articulation,  but  also  into 
the  surrounding  tissues,  subcutaneous  oedema  being 
a  mariced  feature  in  connection  with  gouty  inflam- 
mation. This  can  be  better  appreciated  when  the 
acute  symptoms  subside,  so  that  pressure  can 
be  borne,  which  shows  the  pitting  charac- 
teristic of  oedema,  and  this  may  hold  on  for  some 
time.  However  intense  the  objective  signs  of 
inflammation  may  be,  it  is  an  extremely  rare  event 
for  acute  gout  to  end  in  suppuration.  As  they  sub- 
side, marked  desquamation  of  the  skin  usually 
takes  place.  As  the  swelling  increases,  the  sub- 
jective sensations  generally  diminish  in  severity ; 
but  during  the  progress  towards  recovery,  intense 
itching  is  apt  to  supervene. 

An  acute  attack  of  gout  is  almost  always  attended 
with  more  or  less  general  symptoms  ;  but  it  is  an 
important  fact  that  their  severity  depends  upon  the 
extent  and  intensity  of  the  local  manifestations  of 
the  disease,  and  upon  the  accompanying  symptoms. 
Chills  or  even  actual  rigors  may  be  felt  at  the  outset, 
followed  by  febrile  phenomena,  sometimes  slight, 
in  other  cases  marked,  the  pyrexia  being  as  a  rule 
strictly  secondary  or  symptomatic.  The  skin  feels 
hot,  and  usually  perspires,  but  not  profusely  ;  the 
temperature  is  moderately  raised,  presenting  no 
definite  variations,  though  marked  remissions  are 
generally  observed  towards  morning  ;  the  pulse  is 
increased  in  frequency ;  and  the  digestive  organs 
are  much  disordered,  as  evidenced  by  anorexia,  thirst, 
thickly  furred  tongue,  offensive  breath,  and  constipa- 
tion. The  urine  is  generally  deficient  in  quantity, 
and  may  be  very  scanty,  high-coloured,  and  concen- 
trated ;  its  acidity  is  increased  ;  and  on  standing,  an 
abundant  deposit  of  amorphous  urates  often  forms, 
varying  in  colour  according  to  circumstances,  being 
pale-buff,  yellowish-red,  dark  or  brick-red,  or  in- 
tense pink  if  the  fever  is  high.  According  to  the 
most  recent  researches  the  excretion  of  uric  acid  is 
increased  during  the  course  of  an  attack  of  acute 
gout,  especially  towards  its  close  ;  and  there  is  also 
said  to  be  an  excess  of  the  alloxur-bases.  The  patient 
is  usually  exceedingly  restless,  and  cannot  lie  with 
comfort  in  any  position  ;  sleep  is  much  disturbed  or 
altogether  prevented  ;  and  cramps  of  the  calves  of 
the  legs  or  of  other  muscles  may  still  further  aggra- 
vate the  suffering.  All  these  symptoms  tend  to 
increase  the  constitutional  disorder.  The  temper  is 
generally  very  irritable,  and  may  even  be  violent. 

The  duration  of  the  first  fit  of  gout  varies.  It 
usually  ranges  from  four  or  five  days  to  a  week  or 
ten  days,  but  may  last  two  or  three  weeks  or  more, 
there  being  then  commonly  intermissions  or  remis- 
sions, and  several  joints  being  involved  in  succes- 
sion. The  termination  of  the  gouty  paroxysm  may 
be  attended  with  critical  phenomena,  such  as  free 
perspiration,  diarrhcea,  or  a  very  abundant  discharge 
of  urates.  After  the  attack  the  patient  may  not  re- 
cover his  previous  health  for  some  time  ;  but  not 
uncommonly  he  feels  better  than  before.  As  a  rule, 
the  affected  joints  are  apparently  quite  restored  after 
early  attacks  of  gout  ;  but  more  or  less  stiffness  or 
even  deformity  may  remain.  Qidema  may  also  per- 
sist for  a  considerable  time,  especially  if  the  inflam- 
matory condition  has  been  prolonged. 

One  of  the  characteristic  features  of  gout  is  the 
tendency  which  the  paroxysms  exhibit  to  recurrence 
with  increasing  frequency.  In  not  a  few  instances 
the  second  fit  does  not  occur  until  an  interval  of  two 
or  three  years  or  more  has  elapsed,  but  in  most  this 
is  not  prolonged  beyond  a  year.    The  same  interval 


may  be  noticed  between  the  next  few  paroxysms, 
but  as  the  disease  progresses  they  return  twice  a 
year,  then  more  frequently,  and  at  last  become  more 
or  less  constant.  At  the  same  time  the  mischief 
extends  as  regards  the  joints.  It  may  be  limited  to 
the  great  toe  for  some  time,  but  in  successive  fits 
spreads  to  the  other  articulations  of  the  foot,  to  the 
hands,  the  ankles  and  knees,  the  wrists  and  elbows, 
very  rarely  to  the  hips  and  shoulders.  In  short, 
gout  tends  in  time  to  involve  nearly  all  the  joints 
indiscriminately,  and  several  may  be  implicated 
during  a  fit.  Moreover,  those  articulations  which 
are  repeatedly  attacked  become  more  and  more 
disabled  and  deformed.  The  symptoms  in  connec- 
tion with  a  particular  joint  tend  to  diminish  in  inten- 
sity the  more  often  it  is  affected.  As  additional 
articulations  become  involved,  however,  the  general 
symptoms  often  increase  in  severity,  and  the  patient 
does  not  recover  in  the  intervals.  The  duration  of 
the  attacks  becomes  longer  as  their  frequency  in- 
creases. The  rapidity  of  the  progress  of  gout  is 
very  different  in  different  cases  ;  and  the  time  taken 
to  produce  permanent  mischief  in  the  joints  varies 
considerably. 

In  feeble  persons  the  subjective  and  objective 
symptoms  of  a  gouty  paroxysm  may  be  compara- 
tively slight,  but  the  ultimate  effects  upon  the  joints 
are  often  much  worse.  In  some  instances  articular 
gout  develops  very  insidiously,  without  any  acute 
attacks.  The  pain  in  connection  with  a  particular 
joint  depends  considerably  on  its  structure,  being 
usually  much  more  marked  if  its  ligaments,  or  the 
parts  around,  are  rigid  and  unyielding.  Previous 
injury  or  disease  affecting  a  joint  may  likewise 
modify  the  symptoms. 

3.  Chronic  Articulan  Gout.— In  course 
of  time  more  and  more  of  the  joints  become  per- 
manently and  obviously  affected,  a  condition  of 
chronic  articular  gout  being  established.  The  per- 
manent changes  are  indicated  by  the  articulations 
becoming  enlarged,  deformed,  and  irregular  in  shape, 
often  presenting  nodulations  or  bulgings,  which  may 
attain  a  large  size.  They  are  also  stift"  and  crippled 
in  their  movements,  at  last  becoming  quite  im- 
movable and  rigid  ;  and  being  either  permanently 
flexed,  extended,  or  sometimes  even  bent  backwards. 
The  interference  with  movement  and  the  deformity 
do  not  bear  any  necessary  proportion  to  each  other, 
the  one  or  the  other  predominating  according  to  the 
mode  in  which  the  uratic  deposit  has  taken  place. 
The  more  this  infiltrates  the  ligaments  and  surround- 
ing tendons,  the  greater  becomes  the  impediment  to 
movement.  The  fingers  are  particularly  liable  to 
be  much  altered  in  chronic  gout.  Tophaceous  nodules 
are  often  formed  in  connection  with  the  joints  known 
as  '  Heberden's  nodes.'  A  common  condition  is 
said  to  be  stift'  flexion  of  the  metacarpo-phalangeal 
and  second  phalangeal  joints  of  a  finger,  with 
over-extension  of  the  first  pnalangeal  joint,  so  that 
its  knuckle  presents  a  deep  hollow.  Deflexion  of 
the  fingers  to  the  ulnar  side  of  the  fore-arm  is 
observed  in  some  gouty  cases.  The  toes  are  also 
sometimes  distorted  towards  the  outer  side  of  the 
foot. 

Gouty  concretions  in  connection  with  joints,  by 
their  mere  mechanical  and  irritative  effects,  are 
liable  to  cause  damage  to  the  adjoining  structures. 
They  may  be  seen  stretching  or  shining  through  the 
skin,  and  causing  it  to  assume  a  bloodless  appear- 
ance, or,  on  the  other  hand,  rendering  it  congested 
and  bluish,  the  veins  also  being  enlarged.  Ulti- 
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mately  the  entrance  of  pyogenic  cocci  may  produce 
an  abscess  around  a  concretion  ;  or  more  frequently 
the  skin  may  merely  give  way  from  the  continued 
pressure.  Thus  the  so-called  clialk-stones  are  ex- 
posed, and  may  come  away  either  in  a  liquid  form 
or  as  solid  particles  or  masses  ;  occasionally  there 
is  a  free  discharge  of  pus  as  well.  Ulcers  are  left, 
of  an  unhealthy  and  atonic  character,  and  usually 
presenting  no  disposition  to  heal.  There  may  be  a 
number  of  these  ulcers  in  the  same  individual,  on 
the  hands  and  feet. 

When  bursa;  are  involved,  much  deformity  is 
produced.  The)'  are  easily  felt,  usually  presenting 
a  combination  of  hardness  and  fluctuation,  due  to 
the  presence  of  both  concretions  and  fluid  in  the 
bursal  cavity.  These  signs  are  chiefly  noticed  in 
the  bursa  over  the  olecranon.  Abscesses  ma)' 
also  form  in  connection  with  these  deposits,  and  the 
latter  may  thus  be  completely  got  rid  of,  the  abscess 
subsequently  healing  rapidly. 

In  cases  of  chronic  articular  gout  the  general 
system  tends  to  become  permanently  affected. 
The  patients  are  generally  more  or  less  feeble  ;  they 
may  be  thin  and  pale  or  sallow-looking ;  or  ple- 
thoric, but  with  flabby  tissues,  and  presenting  signs 
of  languid  circulation,  with  enlarged  capillaries 
about  the  face.  They  often  suffer  from  disorders  of 
digestion  and  other  symptoms  already  described  ; 
but  not  uncommonly,  as  gout  assumes  a  more 
chronic  form,  patients  feel  better,  becoming  habitu- 
ated to  their  condition.  It  is  remarkable  that  those 
suffering  from  numerous  gouty  abscesses  often 
exhibit  but  little  constitutional  disturbance. 

The  urine  in  chronic  gout  generally  becomes 
abundant,  watery  and  pale,  of  low  specific  gravity, 
and  deficient  in  solid  ingredients.  Very  different 
statements  are  made  as  to  the  amount  of  uric  acid 
and  alloxur-bases  discharged.  Some  writers 
affirm  that  they  are  increased  ;  others  that  they  are 
diminished  ;  and  still  others  that  there  is  no  constant 
relation,  either  as  regards  the  total  amount,  or  in  the 
proportion  between  uric  acid  and  xanthin-bases. 
This  last  view  is  probably  correct.  Deposits  of  urates 
in  urine  are  not  often  observed  in  cases  of  advanced 
chronic  gout,  except  before  an  acute  exacerbation. 
Glycosuria  is  not  uncommon  in  gouty  persons,  and 
there  may  be  distinct  diabetes  mellitus.  Oxaluria 
is  also  frequent. 

4.  Irregular  Gout. — The  clinical  phenomena 
which  are  recognised  as  irregular  manifestations  of 
gout  may  assume  either  an  acute  or  clironic  form. 
They  may  be  observed  in  persons  who  are  distinctly 
subject  to  articular  gout  ;  or  in  those  in  whom  the 
disease  is  not  so  obviously  revealed.  Moreover, 
their  intensity  is  often  in  an  inverse  ratio  to  that  of 
the  joint-affection,  and  the  two  classes  of  symptoms 
may  exhiVjit  a  remarkable  tendency  to  alternation, 
when  the  articular  symptoms  are  prominent  those 
connected  with  other  parts  being  slight  or  absent, 
and  vice  versA.  Acute  symptoms  are  particularly 
liable  to  arise  when,  from  any  cause,  during  the 
progress  of  a  gouty  fit  the  joint-inflammation  is 
checked  suddenly  or  rapidly — i-etrocedent  gout.  At 
other  times  internal  symptoms  seem  to  be  due  to  a 
want  of  development  of  the  external  phenomena — 
suppressed  gout ;  and  when  the  latter  appear,  the 
former  subside. 

It  must  suffice  to  indicate  here  the  general  nature 
of  the  symptoms  of  irregular  gout.  The  acute  sym- 
ptoms are  mainly  associated  with  the  digestive 
apparatus,  the  circulatory  system,  the  respiratory 


organs,  or  the  nervous  system.  In  connection  with 
the  digestive  apparatus,  acute  dysphagia  may  occur, 
attended  with  spasm  of  the  pharynx  and  oesophagus. 
Acute  inflammation  of  the  salivary  glands  is  of  rare 
occurrence.  The  most  important  symptoms  belonging 
to  this  group  are  those  due  to  gastric  disturbance. 
This  may  be  of  the  nature  of  severe  cramp  or  gas- 
tralgia,  characterised  by  a  sudden,  intense,  spas- 
modic pain  in  the  epigastrium,  relieved  by  pressure, 
and  accompanied  l_)y  a  sense  of  great  weight  and 
oppression  ;  the  patient  presenting  an  aspect  of 
much  suffering,  distress,  and  anxiety  ;  or  being 
even  more  or  less  collapsed  and  prostrated.  In 
other  cases  the  symptoms  are  those  of  acute  gas- 
tritis, bilious  vomiting  being  prominent.  Intestinal 
colic,  or  even  muco-enteritis,  may  also  occur  in  con- 
nection with  gout.  Hepatic  disorder  is  common. 
The  circulatory  system  is  not  uncommonly  impli- 
cated. The  heart  is  liable  to  be  disturljed  in  its 
action  during  the  attacks  of  gastralgia,  but  this  dis- 
turbance may  also  be  observed  independently.  There 
may  be  severe  palpitation,  the  action  of  the  heart 
being  very  rapid,  irregular,  or  even  intermittent, 
accompanied  by  most  unpleasant  sensations  over 
the  cardiac  region,  prsecordial  anxiety,  often  a  feel- 
ing of  oppression  or  constriction,  dyspncea  or  a  sense 
of  suffocation,  and  much  distress,  anxiety,  and  dread 
of  death  ;  the  pulse  tends  to  be  weak  and  small,  or 
may  be  irregular  ;  and  sometimes  the  attacks  are 
attended  by  signs  of  collapse.  In  other  instances 
the  cardiac  disorder  is  evidenced  by  very  feeble  or 
slow  action,  with  a  tendency  to  syncope.  Again, 
there  may  be  all  the  phenomena  of  a  severe  anginal 
attack  [see  Angina  Pectoris).  Sansom,  in  dis- 
cussing the  effect  of  influenza  on  the  gouty  con- 
dition, expresses  the  opinion  that  the  most  important 
association  of  the  post-influenzal  irregular  heart  is 
with  gout.  Irregular  gout  affecting  the  respiratory 
system  is  mainly  indicated  by  asthmatic  paroxysms. 
In  some  cases  there  is  a  marked  liability  to  acute 
catarrh  of  the  air-passages,  and  crystals  of  uric 
acid  have  been  found  in  the  expectoration.  Bron- 
chitis is  more  obstinate  in  gouty  subjects.  Pul- 
monary congestion  is  also  supposed  to  be  a  mani- 
festation of  retrocedent  gout  in  some  cases  ;  and 
gouty  pneumonia  has  been  described.  In  con- 
nection with  the  nen'ous  system  gout  may  give  rise 
to  attacks  of  severe  headache  or  vertigo  ;  delirium 
or  even  acute  mania  [see  Insanity  in  Special 
Diseases)  ;  epileptiform  or  convulsive  fits  ;  cerebral 
or  spinal  meningitis ;  acute  neuralgia,  either  ex- 
ternal or  internal,  and  especially  sciatica,  probably 
due  to  neuritis  ;  or  severe  muscular  cramps.  Apo- 
plexy from  cerebral  hemorrhage  has  Ijeen  attributed 
to  suppressed  or  retrocedent  gi.iut,  but  this  can  only 
occur  if  the  vessels  of  the  brain  are  diseased.  Cere- 
bral congestion  might  give  rise  to-  a  temporary 
apoplectic  attack.  Among  the  acute  manifestations 
of  irregular  gout  may  be  further  mentioned  certain 
skin-affections,  as  eczema,  erythema,  or  urticaria  ; 
affections  of  mucous  membranes,  such  as  the  con- 
junctiva; and  lachrymal  passages  ;  functional  renal 
disorder,  with  albuminuria,  or  irritability  of  the 
bladder  ;  and  external  local  signs  of  inflammation, 
associated  with  uratic  deposit. 

Many  of  the  more  chronic  symptoms  associated 
with  gout  have  already  been  pointed  out,  when 
speaking  of  its  premonitory  symptoms,  and  only 
certain  special  phenomena  need  be  alluded  to 
here.  Chronic  skin-diseases  are  of  frequent  occur- 
rence, namely,  psoriasis,  chronic  eczema,  pruritus — 
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either  local  or  general — and  acne.  These  may 
alternate  very  distinctly  with  articular  gout.  The 
nails  are  sometimes  peculiar,  being  coarse  and 
fibrous,  striated  and  fluted,  or  lined  vertically. 
Their  substance  may  grow  thick  and  brittle.  In 
some  gouty  subjects  daily  paroxysms  of  heat  and 
redness  of  the  nose,  attended  with  severe  itching 
and  irritation,  cause  considerable  annoyance  or 
distress.  Violent  sneezing  fits  are  common.  Many 
of  these  individuals  are  also  liable  to  chronic 
catarrh,  affecting  the  throat  and  the  air-passages  ; 
and  special  appearances  of  the  throat,  tongue, 
and  teeth  have  been  described.  In  course  of  time 
gouty  patients  often  become  permanently  asthmatic, 
the  lungs  being  emphysematous,  and  dry  bronchial 
catarrh  being  established.  Gravel  or  urinary  cal- 
culus may  give  rise  to  symptoms  ;  or  those  indica- 
tive of  chronic  urethritis  or  cystitis  may  be  present, 
especially  in  persons  advanced  in  years.  Perma- 
nent disorders  of  sensation,  or  slight  local  paralysis, 
may  result  from  chronic  changes  involving  particu- 
lar nerves.  Gouty  persons  are  usually  very  sensitive 
to  pain.  Certain  affections  of  the  eyes  have  been 
attributed  to  gout,  and  among  them  a  form  of 
gouty  iritis,  described  by  Hutchinson  as  coming  on 
insidiously,  and  almost  painlessly,  and  ending  in 
destruction  of  the  eye.  Changes  in  the  external 
auditory  meatus  may  also  be  associated  with  this 
complaint. 

With  regard  to  tophi^  these  can  be  seen  or  felt, 
provided  they  are  superficial.  Those  connected 
with  the  helix  of  the  external  ear  are  most  common  ; 
but  they  may  also  be  looked  for  in  the  sclerotic  or 
eyelids,  in  the  nose,  and  under  the  skin,  in  the 
region  of  tendinous  aponeuroses,  especially  in  the 
leg  or  thigh.  Tophi  are  originally  liquid,  and  if 
one  is  punctured  at  an  early  period,  an  opalescent 
or  milky  fluid  escapes,  which  on  microscopical 
examination  is  found  to  contain  an  abundance  of 
delicate  acicular  crystals  ;  subsequently  they  become 
more  consistent,  and  ultimately  quite  solid  and  hard, 
being  then  made  up  entirely  of  these  crystals,  which 
are  closely  aggregated  together  and  interlaced. 
Taking  the  ear  as  an  illustration,  at  first  a  small 
elevation  appears  under  the  skin  of  the  helix,  like  a 
vesicle,  having  a  soft  feel.  This  gradually  hardens 
until  finally  a  little  bead-like  or  pearl-like  body  is 
formed,  presenting  a  whitish  colour  as  seen  through 
the  skin.  In  course  of  time  the  cutaneous  covering 
may  be  destroyed,  leaving  the  little  concretion  ex- 
posed ;  or  this  may  even  become  detached  and  re- 
moved, so  that  only  a  small  depression  is  left. 

5.  Symptoms  due  to  Chronic  Organic 
Diseases. — In  addition  to  what  has  been  stated 
under  the  preceding  heading,  it  is  only  necessary 
to  refer  here  to  the  renal  and  cardio-vascular 
changes  which  are  associated  with  gout.  Disease 
of  the  kidneys  is  indicated  mainly  by  the  changes 
in  the  urine,  other  symptoms  of  chronic  Bright's 
disease  being  often  very  obscure.  The  cardiac 
lesions  are  revealed  by  their  respective  physical 
signs  ;  and  there  may  be  symptoms,  first  of  ex- 
cessive cardiac  action  from  hypertrophy,  and  sub- 
sequently of  cardiac  failure,  as  well  as  those  of 
particular  valvular  lesions.  The  vascular  changes 
are  discovered  on  examination  of  the  arteries  ;  and 
by  their  effects  upon  the  circulation.  It  is  impos- 
sible to  describe  within  the  limits  of  this  article  the 
numerous  symptoms  resulting  from  the  various 
chronic  organic  diseases  which  may  develop  during 
the  progress  of  gout,  and  which  in  many  cases  ulti- 


mately produce  a  very  complicated  clinical  picture. 
See  Heart  ;  Arteries  ;  and  Kidneys. 

Diagnosis  A  distinct  gouty  diathesis  or  tend- 
ency may  be  present,  which  it  is  important  to  recog- 
nise, while  the  joints  are  quite  free  from  any 
apparent  mischief.  In  most  cases,  however,  the 
diagnosis  has  to  deal  with  the  nature  of  an  articular 
affection,  and  to  determine  whether  this  is  gouty  or 
not.  The  chief  diseases  from  which  gout  has  thus 
to  be  distinguished  are  acute  or  chronic  rheumatism, 
rheumatoid  arthritis,  and  possibly  gonorrhoeal 
synovitis.  The  data  upon  which  a  conclusion  has 
usually  to  be  formed  with  regard  to  a  first  attack 
are  the  presence  or  absence  of  an  hereditary  tend- 
ency to  gout,  as  well  as  its  intensity  ;  the  age  and 
sex  of  the  patient  ;  the  social  position,  occupation, 
and  previous  habits  ;  the  presence  or  absence  of  any 
obvious  cause  for  the  attack,  or  of  premonitory 
symptoms  ;  the  localisation  and  characters  of  the 
joint-affection  ;  the  general  symptoms  ;the  character 
of  the  urine  ;  the  duration  of  the  illness  ;  and  the 
absence  of  any  cardiac  complication. 

The  diagnosis  in  subsequent  attacks  is  generally 
easier.  If  the  metatarso-phalangeal  joint  of  the 
great  toe  is  alone  inflamed  several  times  in  succes- 
sion, or  even  if  only  the  smaller  joints  of  the  feet 
and  hands  are  implicated,  the  diagnosis  of  gout  is 
tolerably  certain.  Then  the  presence  of  the  perma- 
nent articular  changes  induced  by  gout,  and  of  tophi  in 
other  parts,  is  of  material  assistance.  Moreover,  the 
urine  may  give  evidence  of  renal  mischief.  In  very 
doubtful  cases  it  might  be  desirable  to  raise  a 
blister,  or  even  to  take  a  little  blood  from  the  pa- 
tient, and  endeavour  to  obtain  crystals  of  uric  acid 
from  the  serum.  The  Rontgen  rays  may  afford 
decided  help,  tophi  being  more  transparent  than 
the  bony  outgrowths  found, in  rheumatoid  arthritis. 

In  distinguishing  gout  from  acute  rheumatism, 
the  absence  of  any  hereditary  tendency  to  gout  and 
the  existence  of  a  family  predisposition  to  rheuma- 
tism are  important  facts.  Moreover  rheumatism 
occurs  most  frequently  for  the  first  time  in  early  life, 
and  is  not  uncommon  even  in  young  children. 
Though  more  common  among  males,  it  often  at- 
tacks females.  It  is  not  favoured  by  the  habits 
which  generate  or  promote  gout,  and  affects  all 
classes  of  persons,  but  especially  those  who  from 
their  occupation  are  liable  to  be  exposed  to  cold 
and  wet.  The  joints  involved  are  the  middle-sized 
or  the  larger  ones,  several  of  which  are  generally 
implicated  in  succession  during  the  illness,  the 
rheumatic  inflammation  exhibiting  an  erratic 
character  ;  the  local  symptoms  tend  to  be  less 
severe  than  in  gout  ;  there  is  less  marked  cedema 
about  the  joints,  and  no  enlargement  of  the  veins, 
or  subsequent  desquamation.  It  must  not  be  over- 
looked, however,  that  gout  may  attack  the  middle- 
sized  joints.  Pyrexia  is  high  as  a  rule  in  acute 
rheumatism,  and  is  often  quite  out  of  proportion 
to  the  extent  of  the  articular  affection  ;  while  pro- 
fuse acid  perspiration  is  almost  always  a  prominent 
phenomenon.  In  addition  to  other  differences, 
chronic  rheumatism  is  at  once  distinguished  from 
gout  by  the  entire  absence  of  uratic  deposits. 

Rheumatoid  arthritis  is  usually  met  with  in 
females  between  twenty  and  forty  years  old.  There 
is  neither  hereditary  taint,  nor  a  history  of  such 
habits  as  generate  gout,  but,  on  the  contrary,  the 
patients  are  generally  poor,  hard-worked,  and  badly 
fed ;  all  joints  seem  to  be  equally  liable  to  be 
affected,  both  large  and  small,  and  the  local  sym- 
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ptoms  are  not  of  a  very  acute  character,  though  the 
pain  may  be  very  severe,  but  they  tend  to  continue 
for  a  long  period.  The  general  symptoms  are 
those  of  debility  and  antemia  ;  and  Spender  has 
drawn  attention  to  certain  early  symptoms,  espe- 
cially cold  hands  and  feet,  constant  dampness  of  the 
hands,  pigmentation  of  the  skin,  and  a  rapid  and 
compressible  pulse.  Rheumatoid  arthritis  is  a 
disease  which  tends  to  progress,  involving  joint  after 
joint,  but  it  presents  no  periodicity  in  its  attacks, 
and  often  advances  without  any  intermission,  as 
a  subacute  or  chronic  disease.  Ultimately  it  often 
causes  much  deformity  and  crippling  of  the  articu- 
lations, which  creak  and  grate  on  movement,  but  this 
results  from  a  very  different  pathological  change  from 
that  which  takes  place  in  gout,  for  there  is  not  the 
slightest  deposit  of  urates,  either  in  the  joints  or 
elsewhere  ;  nor  can  any  uric  acid  be  obtained  from 
the  serum,  even  in  the  most  extreme  cases.  The 
urine  presents  no  special  characters ;  and  the 
kidneys  are  not  diseased. 

Gonorrhoeal  arthritis  is  distinguished  from  gout 
by  the  age  of  the  patient  ;  the  distribution  of  the 
joint-affection  ;  the  absence  of  any  tendency  to 
recurrence,  except  in  association  with  a  fresh  ure- 
thral discharge  ;  and  the  different  nature  of  the 
morbid  changes,  tophi  never  being  formed. 

As  exceptional  points  bearing  upon  the  diagnosis 
of  articular  gout,  the  following  may  be  mentioned. 
It  has  happened  that  pycemia  beginning  in  the  great 
toe  has  been  mistaken  for  gout,  but  the  progress 
of  the  case  would  soon  clear  up  any  doubt  under 
such  circumstances.  Again,  articular  inflanmiation 
from  injury  might  resemble  gout  ;  and,  moreover, 
it  must  be  borne  in  mind  that  such  an  injury  may 
really  set  up  gouty  inflammation  for  the  first  time, 
so  that  the  joint  may  not  recover  properly.  In 
some  individuals  the  ends  of  the  phalanges  of  the 
fingers  are  enlarged,  especially  the  terminal  ones, 
and  cause  nodulations — nodi  digitormn — which  re- 
semble those  of  gout,  and  are  by  some  regarded  as 
being  of  a  gouty  nature. 

In  any  gouty  case  the  detection  of  the  organic 
diseases  liable  to  be  set  up  in  its  course  is  of  great 
moment  in  diagnosis,  especially  renal  and  cardio- 
vascular changes  ;  and  also  the  association  with 
their  proper  cause  of  catarrhal  affections,  skin- 
diseases,  and  other  complaints,  when  these  are 
really  of  a  gouty  nature. 

Prognosis. — The  first  point  relating  to  the 
prognosis  of  gout  which  calls  for  notice  refers  to 
the  immediate  dangers  in  any  particular  case.  A 
simple  acute  attack  of  articular  gout  rarely,  if  ever, 
kills  the  patient.  When,  however,  internal  organs 
are  implicated,  the  matter  becomes  much  more 
serious,  and  a  fatal  result  may  occur,  so  that  the 
prognosis  must  be  a  guarded  one  under  such  circum- 
stances. The  danger  becomes  much  greater  if  the 
complaint  has  been  long  established,  and  if  the 
kidneys  or  other  important  organs  have  become 
structurally  diseased.  Indeed,  these  diseases  of 
organs  are  often  themselves  immediately  dangerous. 
Again,  any  acute  inflammation  occurring  in  a  con- 
firmed gouty  subject  is  the  more  serious  on  this 
account  ;  and  the  same  remark  applies  to  injuries 
and  shocks  of  all  kinds. 

In  the  next  place,  the  future  of  a  gouty  patient 
has  to  be  considered,  as  regards  the  prevention  of 
subsequent  attacks.  It  must  always  be  recognised 
that  gout  is  a  recurrent  aft'ection,  and  complete 
immunity  can  never  be  guaranteed,  when  once  the 


complaint  has  declared  itself.  At  the  same  time 
not  a  few  cases  have  occurred  in  which  there  has 
been  but  one  attack.  In  giving  an  opinion  on  this 
point,  the  prognosis  in  any  individual  case  will 
depend  upon  : — i.  The  degree  of  hereditary  ten- 
dency to  gout.  2.  The  age  of  the  patient  ;  for  the 
earlier  the  period  at  which  the  disease  begins,  the 
less  hopeful,  is  the  prospect  of  a  cure.  3.  The 
time  the  complaint  has  lasted  from  its  commence- 
ment, and  the  frequency  and  duration  of  the 
gouty  fits.  If  gout  has  become  established,  and 
especially  if  distinct  tophi  have  formed,  it  is  quite 
impossible  to  eradicate  it.  4.  The  habits,  mode 
of  living,  and  occupation  of  the  patient.  It  is  only 
when  the  patient  is  prepared  to  adhere  strictly  to 
proper  rules  of  living  that  a  cure  can  be  hoped  for. 
Those  who  in  their  occupation  are  tempted  to 
drink  much,  or  who  are  exposed  to  cold  or  wet, 
are  much  less  likely  to  be  cured.  It  may  be  re- 
marked here  that  gouty  subjects  are  less  able  than 
others  to  resist  exposure. 

Another  point  bearing  upon  prognosis  refers  to 
the  duration  of  life  in  gouty  persons.  If  the  disease 
comes  on  late  in  life,  and  the  paroxysms  occur  only 
at  long  intervals,  while  the  organs  are  free  from 
any  organic  mischief,  gout  may  not  appreciably 
shorten  life,  and  the  patients  may  even  enjoy  good 
health  up  to  an  extreme  old  age,  provided  they  are 
sufficiently  careful  in  their  mode  of  living,  and  no 
accidental  complications  arise.  Chronic  gout  does, 
however,  unquestionably  tend  to  shorten  the  dura- 
tion of  life,  to  a  greater  or  less  degree  in  proportion 
to  its  severity,  and  more  especially  to  the  indica- 
tions present  that  the  kidneys,  heart,  arteries,  or 
other  important  structures  are  organically  diseased. 
This  tendency  is  important  in  relation  to  life-in- 
surance. 

It  has  been  affirmed  that  gout  is  a  protection 
against  certain  other  diseases,  such  as  phthisis  and 
diabetes  mellitus,  but  this  statement  does  not  rest 
on  any  scientific  data. 

Treatment. — Although  there  are  certain  well- 
defined  principles  applicable  to  the  treatment  of 
gout  in  its  various  phases,  every  case  must  be 
considered  on  its  own  merits.  It  will  be  con- 
venient to  discuss  this  part  of  the  subject  under 
certain  general  headings,  premising  that  the  ad- 
ministration of  medicines  is  often  the  least  impor- 
tant part  of  the  treatment,  and  that  the  habits  of 
life  of  the  patient  always  need  thorough  supervision 
in  all  their  details. 

I.  Preventive  and  Curative  Treatment. 
Individuals  who  have  a  marked  hereditary  prediS' 
position  to  the  complaint  may,  by  careful  attention 
to  their  mode  of  living,  do  much  to  diminish  the 
severity  of  the  disease  in  later  life  and  to  prevent 
even  its  appearance.  In  all  cases  the  willing  co- 
operation of  the  patient  is  essential  to  success. 

(a)  Diet.  —  Moderation  in  the  quantity  of  food  is 
the  first  point  to  be  attended  to  in  the  treatment  01 
the  gouty  diathesis.  It  is  not  necessary  or  desirable 
to  restrict  persons  who  are  gouty  to  a  very  low  diet, 
especially  if  they  are  in  any  way  weak,  but  an 
amount  suflicient  for  proper  nourishment  in  each 
individual  case  may  be  allowed,  and  at  no  meal 
should  the  stomach  be  uncomfortably  filled.  The 
meals  must  be  taken  at  regular  times,  and  not 
hurriedly.  Very  late  dmners,  as  well  as  suppers, 
should  be  prohibited,  but  it  suits  many  persons 
better  to  dine  at  half-past  six  or  seven  o'clock  than 
at  midday.     The  nature  of  the  food  is  highly 
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important.  It  is  quite  unnecessary,  as  some  re- 
commend, to  restrict  the  patient  absolutely  to  a 
vegetable  diet,  but  a  due  proportion  of  animal  and 
vegetable  aliments  should  be  allowed.  At  the 
same  time,  in  persons  who  have  any  tendency  to 
gout,  an  essential  part  of  the  treatment  often  con- 
sists in  diminishing  the  amount  of  meat  which  they 
consume,  and  they  should  not  take  it  more  than 
once  a  day.  Indeed,  the  aim  must  be  to  reduce  all 
kinds  of  proteid  food,  whether  animal  or  vegetable, 
to  such  an  amount  as  the  system  can  satisfactorily 
dispose  of,  with  due  regard  to  the  proper  nutrition 
and  strength  of  the  body.  As  regards  the  kinds  of 
animal  food  which  are  suitable  for  gouty  subjects, 
white  fish,  chicken  or  fowl,  game,  tripe,  and 
mutton  are  the  best  forms.  Sweetbread  is  gene- 
rally recommended,  but  it  has  been  recently  laid 
down  that  sweetbread  and  similar  tissues  rich  in 
nuclein  should  be  rigorously  excluded.  Soups  had 
better  be  avoided,  or  should  only  be  taken  in  very 
small  quantity.  Tender  and  underdone  beef  may 
be  taken  in  moderation  from  time  to  time,  if  it  is 
readily  digested.  Pork  or  veal,  dried  and  salted 
meats,  and  rich  dishes  of  all  kinds,  should  be 
avoided.  Lightly  boiled  or  poached  eggs  may  be 
permitted.  Some  authorities  regard  fats  and  milk 
as  important  elements  in  the  diet  of  gouty  patients, 
but  this  is  a  matter  of  personal  experience.  Vege- 
tables which  contain  much  woody  fibre,  or  which 
create  flatulence,  must  be  eschewed  ;  and  certain 
articles  such  as  rhubarb,  tomatoes,  especially  when 
cooked,  asparagus,  and  sorrel,  are  often  injurious  to 
the  gouty.  Those  who  are  subject  to  gout  should 
either  alostain  altogether  from,  or  only  take  a  very 
limited  quantity  of,  sugar  and  saccharine  articles  of 
diet.  Hence,  although  digestible  fruits  may  often 
be  taken  with  advantage  in  moderation,  those 
which  are  very  sweet  must  be  used  with  particular 
caution.  Stewed  and  baked  fruits  often  agree  well, 
but  fruit-tarts,  and,  indeed,  pastry  of  all  kinds, 
should  be  interdicted.  The  juice  of  oranges  or 
lemons  is  considered  beneficial  for  gouty  persons. 
Starchy  foods  are  permissible  in  moderation.  It 
may  be  laid  down  as  a  rule  to  be  invariably 
followed,  that  gouty  patients  should  limit  them- 
selves to  simple  meals,  and  not  indulge  in  a  number 
of  '  courses  ; '  and  that  they  should  avoid  con- 
diments and  salt,  as  well  as  everything  which  is  in 
their  case  indigestible. 

(b)  Drink. — No  rules  can  be  laid  down  appli- 
cable to  all  cases,  but  there  are  certain  broad 
principles  which  have  to  be  borne  in  mind.  An 
abundance  of  good  and  pure  drinking-water  is  to  be 
commended,  but  it  should  be  taken  mainly  apart 
from  meals.  It  is  a  good  plan  for  the  subjects  of 
gout  to  take  a  tumblerful  of  either  cold  or  hot 
water  before  retiring  to  rest  at  night.  Effervescing 
potass-  or  lithia-water  may  be  substituted  for 
ordinary  water  with  advantage,  but  not  soda- 
water.  One  or  other  of  the  natural  '  table-waters  ' 
may  also  be  allowed  if  desired.  Tea  and  coffee 
may  be  taken  in  moderation,  provided  they  do  not 
disagree.  With  reference  to  alcoholic  drinks,  in  a 
considerable  number  of  instances  one  of  the  first 
objects  in  the  treatment  of  the  gouty  diathesis 
should  be  the  regulation  of  the  use  of  this  class  of 
beverages.  This  indication  is  obvious  enough 
when  the  condition  is  evidently  due  mainly  to 
intemperance  ;  but  even  when  the  patient  is  tem- 
perate, it  may  be  that  in  his  case  the  amount 
consumed  needs  to  be  reduced,  or  total  abstinence 


enforced,  especially  if  there  should  be  a  strong 
hereditary  predisposition  to  gout,  or  if  the  com- 
plaint appears  in  early  life.  Some  patients  are 
undoubtedly  better  if  they  abstain  entirely  from 
stimulants  ;  others,  however,  can  take  those  of  a 
proper  kind,  and  of  good  quality,  in  strict  modera- 
tion, with  advantage.  It  may  be  laid  down  as  a 
general  rule  that  malt-liquors  and  all  stronger  wines 
are  injurious,  and  should  be  interdicted.  Those 
which  are  most  suitable  are  sound  light  claret,  hock, 
moselle,  chablis,  or  sauterne.  A  small  quantity  of 
good  dry  sherry  suits  some  gouty  patients  very  well. 
A  little  brandy,  well  diluted,  often  agrees  better 
than  any  other  kind  of  alcoholic  liquor  ;  in  other 
cases  whisky  or  gin  answers  best.  Whatever  stimu- 
lant is  selected,  it  should  only  be  taken  at  meal- 
times. Persons  who  are  distinctly  gouty  should 
avoid  excess  on  every  occasion  ;  and  even  if  they  do 
not  invariably  abstain  from  alcohol,  they  may  find 
it  beneficial  to  do  so  for  limited  periods,  especially 
if  there  is  a  tendency  to  the  development  of  gouty 
symptoms.  It  may  be  mentioned  here  that  the 
treatment  of  selected  cases  of  gout  by  an  exclusive 
meat-diet,  with  an  abundance  of  hot  water,  has  been 
advocated. 

(<  )  General  hygiene. — Sedentary  habits  must  be 
combated,  whether  due  to  occupation  or  indolence  ; 
and  it  must  be  insisted  upon  that  a  due  amount 
of  outdoor  exercise  is  taken  daily,  although  pro- 
longed exertion,  tending  to  cause  fatigue  and  ex- 
haustion, must  be  avoided.  Walking  and  horse- 
exercise  are  highly  beneficial,  especially  in  the  case 
of  those  who  live  rather  too  freely.  Even  carriage 
exercise  is  useful,  so  that  the  patient  may  have  the 
benefit  of  the  fresh  air.  For  those  who  cannot 
have  much  regular  exercise,  cycling,  lawn-tennis, 
fencing  or  single-stick,  golf,  and  the  like  may  be 
serviceable.  As  bearing  upon  the  prevention  of  an 
acute  fit  of  gout,  it  is  an  undoubted  fact  that  some 
individuals  who  are  subject  to  the  disease  seem  to 
be  able  to  ward  it  off  by  walking,  riding,  or  adopting 
some  other  form  of  prolonged  and  violent  exercise 
on  the  first  intimation  of  a  threatened  attack.  Gouty 
persons  should  rise  early  in  the  morning  and  avoid 
late  hours.  They  should  be  relieved  from  excessive 
mental  labour,  or  any  great  strain  upon  the  mental 
faculties,  but  especially  from  worry  and  anxiety  of 
all  kinds.  Attention  must  be  paid  to  the  cutaneous 
functions,  the  surface  of  the  body  being  also  pro- 
tected from  the  injurious  effects  of  cold.  Warm 
clothing  should  be  worn,  in  keeping  with  the 
weather,  and  those  who  can  bear  it  should  wear 
flannel  next  the  skin.  With  regard  to  baths,  many 
gouty  persons  are  decidedly  the  better  for  using  a 
cold  or  tepid  bath  every  morning,  followed  by 
energetic  friction  ;  in  other  cases  the  employment 
of  the  warm  bath  at  intervals,  or  of  the  Turkish 
bath,  answers  best.  A  course  of  treatment  in  a 
hydropathic  establishment  from  time  to  time,  under 
due  medical  supervision,  is  sometimes  decidedly 
beneficial.  Climate  demands  attention,  whenever 
the  circumstances  of  the  patient  allow  a  choice  to 
be  made.  It  may  be  advisable  for  gouty  subjects 
to  reside  permanently  in  some  warm  and  equable 
climate,  or  at  any  rate  during  the  winter  and  early 
spring.  In  this  way  attacks  may  often  be  warded 
off,  and  the  disease  thus  prevented  from  making 
progress.  Those  who  are  obliged  to  remain  in 
England  during  the  inclement  seasons  should  avoid 
exposure  to  wet  and  cold,  as  well  as  sudden  changes 
of  temperature,  and  night-air.    The  bedroom  should 
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be  warm  and  well  ventilated  ;  and  in  cold  weather 
it  is  desirable  to  keep  a  fire  burning  during  the 
night.  Unduly  heated  and  badly  ventilated  rooms, 
as  well  as  crowded  places  ot  public  resort,  must  be 
avoided. 

(d)  Medicinal  treatment.  — There  can  be  no  doubt 
but  that  the  judicious  use  of  certain  medicines  may 
assist  materially  in  warding  off  or  mitigating  the 
gouty  condition,  and  in  preventing  the  occurrence 
of  acute  paroxysms.  The  digestive  functions 
demand  particular  attention,  and  medicines  which 
help  these  functions  are  often  of  the  greatest  service, 
if  required.  A  course  of  alkalis  or  acids,  according 
to  the  indications  in  each  case,  may  prove  most 
serviceable,  combined  with  some  simple  bitter  in- 
fusion or  tincture,  but  acids  must  be  employed  with 
caution.  Salts  of  potassium  and  lithium  are  used  for 
special  purposes  in  gout,  but  how  they  act  is  a  matter 
of  controversy,  and  cannot  be  discussed  here.  The 
bicarbonate  of  potassium,  carbonate  of  lithium,  or  the 
citrates  are  the  best  salts  to  administer.  They  should 
be  taken  well  diluted,  and  on  an  empty  stomach. 
Magnesia  or  its  carbonate  may  be  given  with  advan- 
tage if  there  is  much  acidity,  and  if  the  bowels  are 
habitually  constipated.  Saline  aperients  are  often 
of  great  service,  and  they  may  be  usefully  adminis- 
tered in  small  doses,  freely  diluted,  and  regularly 
repeated,  in  order  that  they  may  act  on  the  kidneys. 
In  many  cases  other  aperients  may  be  employed 
at  intervals  with  advantage,  but  strong  purgatives 
must  be  used  with  particular  caution.  An  occasional 
dose  of  blue-pill,  calomel,  or  other  cholagogues 
may  be  decidedly  beneficial. 

(«)  Mineral  waters  and  batlis. — Certain  mineral 
waters  are  of  great  value  in  the  treatment  of  the  gouty 
diathesis,  when  employed  under  proper  medical 
supervision,  and  patients  will  often  use  them  when 
they  will  not  undergo  a  course  of  regular  medicinal 
treatment  ;  while  the  water  thus  taken  internally  is 
itself  of  service.  Space  will  not  permit  any  lengthy 
discussion  of  this  subject  here,  and  it  must  suffice 
to  mention  that  the  kind  of  mineral  water  that 
suits  one  patient  may  be  highly  injurious  to  another. 
These  waters  are  employed  both  internally  and  in 
the  form  of  baths.  Those  chiefly  used  in  gouty 
conditions  are  the  waters  of  Bath,  Bu.xton,  Chelten- 
ham, Clifton,  Harrogate,  Leamington,  Malvern, 
Woodhall  Spa,  and  Droitwich,  in  England  ; 
Strathpeffer  and  Moffat  in  Scotland  ;  Llandrindod, 
Llangammarch,  and  Llanwrtyd  in  Wales  ;  Lisdoon- 
varna  and  Lucan  in  Ireland  ;  and  Carlsbad,  Marien- 
bad,  Vichy,  Wiesbaden,  Baden-Baden,  Ems,  Royat, 
Aix-la-Chapelle,  Aix-les-Bains,  Evian-les- Bains, 
Contrexeville,  Dax,  La  Bourboule,  I^uchon, 
ivreu/nach,  Nauheim,  Ischl,  Friedrichshall,  Ilun- 
yadi  Janos,  Pullna,  Schlangenbad,  Teplitz,  Seidlitz, 
Homburg,  Kissingen,  Rubinat,  Wildbad,  Ragat/., 
Gastein,  Elster,  Tarasp,  Apollinaris,  and  other 
continental  waters.  Some  of  these  may  be  taken 
regularly  or  at  intervals,  for  the  purposes  which 
they  respectively  fulfil  ;  or,  if  circumstances  permit, 
a  systematic  course  of  treatment  from  time  to  time, 
at  certain  of  the  places  mentioned,  may  be  recom- 
mended.   See  Mineral  Waters. 

2.  Treatment  of  Acute  Gout. —When  a  fit 
of  acute  articular  gout  sets  in,  our  oljjects  should  be 
to  shorten  the  attack  ;  to  restore  the  affected  parts 
as  nearly  as  possible  to  their  normal  condition  ;  and 
to  relieve  symptoms.  In  the  first  place,  particular 
attention  must  be  paid  to  the  diet.  The  aim  should 
be  to  make  this  as  low  as  is  compatible  with  tlie 


condition  of  the  patient,  especially  if  the  fit  is  of  a 
very  acute  type.  In  young  and  strong  patients  the 
diet  should  at  first  consist  of  milk,  farinaceous 
articles,  and  abundance  of  water,  barley-water, 
or  toast-and-water.  Those  who  are  advanced  in 
years,  weak,  or  broken-down  in  health,  or  who  have 
long  suffered  from  gout,  require  a  more  nutritious 
diet,  but  it  should  be  easily  digestible,  consisting  of 
beef-tea  and  good  soups,  milk,  and  eggs  beaten  up, 
the  quantities  being  regulated  by  the  requirements 
of  each  case.  As  the  symptoms  subside,  the  food 
should  be  gradually  improved,  white  fish,  fowl,  and 
meat  being  allowed  in  succession,  but  in  strict 
moderation.  If  possible  all  kinds  01  alcoholic 
stimulants  should  be  interdicted,  but  it  may  not  be 
judicious  to  cut  them  oft"  entirely  in  some  cases, 
either  on  account  of  the  previous  habits  or  present 
condition  of  the  patient,  and  then  it  is  best  to  give 
a  definite  quantity  of  brandy  or  whisky,  well  diluted, 
with  the  food.  For  those  who  cannot  take  spirits, 
a  little  good  hock  or  sauterne  answers  well. 
Under  exceptional  circumstances  the  writer  has 
given  a  moderate  quantity  of  good  champagne  even 
in  acute  gout  with  decided  advantage. 

As  regards  medicinal  agents,  colchicum  has  long 
held  a  most  prominent  place  in  the  treatment  of 
acute  gout,  and  is  commonly  regarded  as  a  specific. 
There  can  be  no  doubt  as  to  the  inlluence  of  this 
drug  in  relieving  the  symptoms  and  shortening  the 
paroxysm  of  gout.  Its  effects  must  be  watched, 
however,  for  it  does  not  agree  in  every  case.  It  has 
been  alleged  that  colchicum  renders  the  patient 
more  liable  to  subsequent  attacks  of  gout,  but  for 
this  notion  there  does  not  seem  to  be  any  real 
foundation.  The  tincture  or  wine  of  colchicum 
may  be  given  in  doses  of  ten  to  twenty  or  even 
twenty-five  minims  every  four  or  six  hours,  and 
either  of  these  preparations  may  be  combined  with 
the  citrate  or  bicarbonate  of  potassium  or  with  a  salt 
of  lithium.  Garrod  considers  that  guaiacum,  though 
less  potent  than  colchicum,  has  considerable  power 
in  relieving  gouty  inflammation  and  may  be  given 
when  fever  is  absent. 

Salicylates,  especially  salicylate  of  sodium,  have 
been  much  recommended  in  the  treatment  of  acute 
gout,  and  may  sometimes  be  advantageously  combined 
with  the  agents  just  mentioned.  Thev  certainly  have 
proved  useful  in  the  writer's  experience.  Another 
class  of  drugs  employed  are  phenazone,  acetanilide, 
and  allied  agents,  but  they  are  not  to  be  recom- 
mended. A  group  of  remedies,  much  advocated  of 
recent  years  on  account  of  their  remarkable  solvent 
powers  over  uric  acid  outside  the  body,  consists  of 
piperazine,  lysidine,  lycetol,  and  allied  agents.  They 
have,  however,  by  no  means  fulfilled  the  expectations 
formed  with  regard  to  them  in  the  treatment  of 
gout,  and  in  the  writer's  experience,  as  well  as  in 
that  of  many  other  observers,  have  signally  failed. 
Among  special  treatments  inhalation  of  oxygen  has 
been  advocated  in  the  treatment  of  acute  gout. 

It  is  necessary  to  keep  the  bowels  acting  freely 
by  means  of  suitable  aperients,  and  saline  purgatives 
are  of  considerable  value  for  this  purpose.  Other 
aperients,  such  as  compound  rhubarb  pill,  colo- 
cynth,  resin  or  tincture  of  podophyllum,  calomel  or 
blue-pill,  may  be  employed  in  appropriate  cases. 
Diluents  may  be  given  freely,  in  order  to  promote 
the  action  of  the  kidneys  ;  and  if  the  cutaneous 
functions  appear  to  be  defective,  some  mild  dia- 
phoretic may  be  administered,  or  it  may  even 
be  desirable  to  employ  the  hot-air  or  vapour-bath. 
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Medicines  may  be  needed  for  the  relief  of  symptoms, 
especially  pain  and  sleeplessness,  for  which  Dover's 
powder  or  other  preparations  of  opium,  belladonna, 
chloral  hydrate,  sulphonal,  or  bromides  may  be 
indicated,  but  they  must  be  used  with  discretion. 
In  very  severe  cases  the  hypodermic  injection  of 
morphine  is  of  much  service. 

Local  treatment. — The  affected  parts  in  acute 
gout  should  be  kept  entirely  at  rest,  and  placed  in 
a  comfortable  position,  supported  by  pillows,  and 
either  horizontal  or  elevated,  according  to  the  feel- 
ings of  the  patient.  In  ordinary  cases  it  is  sufficient 
to  wrap  up  the  joints  in  flannel,  or  to  surround 
them  with  cotton-wool  completely  covered  with 
oil-silk  or  gutta-percha  sheeting,  according  to 
Garrod's  method.  If  the  pain  is  considerable, 
other  local  applications  might  be  used,  of  which 
most  efficient  are  warm  fomentations,  to  which  tinc- 
ture of  opium  or  belladonna  rnay  be  added,  poppy- 
fomentations,  lead-and-opium  lotion,  localised 
steaming,  belladonna  liniment,  tincture  of  aconite, 
or  a  solution  containing  morphine  and  atropine. 
Some  practitioners  prefer  evaporating  lotions  con- 
taining alcohol,  ether,  or  chloroform  ;  others 
warm-water  compresses.  A  blister  in  the  neigh- 
bourhood of  a  gouty  joint  may  be  of  service,  if  the 
attack  be  asthenic,  and  also  should  effusion  or  much 
stiffness  persist.  During  recovery,  benefit  may  be 
derived  from  careful  friction  with  some  stimulating 
liniment,  application  of  iodine,  shampooing,  gentle 
passive  movements,  douching  with  salt  and  water, 
or  the  application  of  a  light  bandage  or  elastic 
support,  should  there  be  a  tendency  to  permanent 
thickening  and  stiffness,  or  to  oedema  and  enlarge- 
ment of  the  veins. 

Cases  of  acute  articular  gout  have  been  success- 
fully treated  by  the  Tallerman  hot-air  baths,  and 
these  are  certainly  worthy  of  more  extensive  trial. 
It  is  affirmed  that  subacute  gout  has  been  treated 
successfully  by  massage  and  galvanism  combined. 

The  acute  forms  of  irregular  gout  must  be  treated 
according  to  their  nature,  and  here  it  must  suffice  to 
offer  a  few  general  remarks  on  the  subject.  If 
serious  internal  symptoms  arise,  which  are  distinctly 
of  a  gouty  nature,  and  especially  if  they  occur 
as  retrocedent  phenomena,  it  is  important  to  try  to 
excite  inflammation  in  the  joints,  by  means  of  local 
heat,  friction,  and  sinapisms.  Colchicum  may  be 
of  service  in  the  non-articular,  as  well  as  in  the 
articular  form  of  gout.  In  painful  afleclions  opium 
or  other  anodynes  are  called  for  ;  and  frequently 
the  administration  of  alcohol  and  other  stimulants 
is  indicated,  with  antispasmodics,  such  as  ammonia, 
ethers,  camphor,  musk,  or  belladonna,  especially 
when  the  stomach  or  heart  is  affected.  In  con- 
ditions attended  with  signs  of  much  depression 
or  collapse,  external  heat  may  be  applied  over 
the  body,  or  sinapisms  to  the  limbs  and  over  the 
cardiac  region.  In  the  treatment  of  inflammatory 
diseases  associated  with  gout  much  care  is  required, 
especially  in  resorting  to  depletory  measures. 

3.  Treatment  of  Chronic  Gout. — When 
gout  becomes  an  established  chronic  disease,  the 
same  general  rules  of  treatment  are  to  be  observed 
as  in  the  prevention  or  attempted  cure  of  the  com- 
plaint. Similar  medicinal  remedies  are  also  in- 
dicated, lithium-salts  being  particularly  valuable, 
and  they  may  even  aid  in  removing  gouty  deposits  ; 
but  others  may  be  added  to  the  list,  which  are 
suitable  in  different  cases.  Colchicum  is  often  of 
much  service,  taken  habitually  or  from  time  to 


time,  in  the  form  of  the  extract  at  night,  or  a  few 
minims  of  the  tincture  or  wine  two  or  three  times 
a  day,  combined  with  other  medicines.  Among 
the  many  therapeutic  agents  recommended  in  the 
treatment  of  chronic  gout  under  different  circimi- 
stances  may  be  mentioned  benzoic  acid  or  benzoate 
of  ammonium,  phosphate  of  ammonium  or  of  sodium, 
iodide  of  potassium,  bromide  of  potassium,  carbonate 
of  aluminium,  lime-juice,  guaiacum,  ammoniacum, 
and  tonics,  especially  quinine,  tincture  or  infusion 
of  cinchona,  ferruginous  preparations,  and  arsenic. 
Undoubtedly  most  of  these  are  of  use  in  appropriate 
cases  of  chronic  gout,  to  serve  their  special  purposes, 
but  they  must  be  used  judiciously,  especially  iron. 
Garrod  strongly  advocates  the  administration  of 
guaiacum  in  chronic  gout,  and  for  the  purpose 
of  averting  acute  attacks.  If  it  causes  intestinal 
irritation,  he  gives  serpentary  as  a  substitute. 
Symptoms  connected  with  various  organs  frequently 
call  for  attention,  and  must  be  treated  by  appro- 
priate remedies.  Should  diarrhoea  set  in,  it  must 
not  be  hastily  arrested,  as  this  may  be  a  mode 
of  relief  to  the  system.  With  regard  to  the  local 
conditions  in  chronic  gout,  the  prolonged  use  of 
some  of  the  mineral  waters  previously  mentioned, 
both  internally  and  in  the  form  of  baths,  such 
as  those  of  Aix-la-Chapelle,  Aix-les-Bains,  Hom- 
burg,  and  Baden-Baden,  or  definite  treatment 
in  various  spas,  not  forgetting  Droitwich  in  this 
country,  may  succeed  in  removing  to  some  extent 
deposits  of  urates,  and  in  diminishing  stiffness  and 
thickening  of  joints.  For  these  purposes  local 
measures  may  also  be  of  service  provided  the 
morbid  changes  are  not  too  far  advanced,  namely, 
occasional  blistering  or  application  of  iodine  ;  the 
prolonged  use  of  wet  bandages  ;  friction  with  lini- 
ments ;  shampooing  and  passive  movements  ;  or 
systematic  compression  by  means  of  some  non- 
irritating  plaster.  Solutions  of  alkalis  or  alkaline- 
carbonates,  and  especially  of  carbonate  of  lithium, 
have  been  kept  applied  to  gouty  joints  and  other 
parts  for  a  long  time,  under  the  belief  that  deposits 
of  urates  may  be  thus  dissolved.  Massage,  elec- 
tricity, and  the  modern  hot-air  treatment  have 
their  advocates.  Superficial  uratic  deposits  should' 
not  be  interfered  with  unless  they  become 
troublesome,  when  it  may  be  desirable  to 
puncture  the  skin  and  let  the  contents  out.  The 
propriety  of  removing  large  masses  by  operation 
may  come  up  for  consideration,  but  this  should' 
only  be  attempted  if  there  is  every  probability  that 
they  can  be  entirely  removed  without  any  serious- 
difficulty,  and  if  the  patient  is  in  a  fit  state  for  the- 
operation.  When  abscesses  or  ulcers  form,  they 
come  under  the  treatment  of  the  surgeon  ;  but  it 
may  be  observed  that  simple  aseptic  dressings 
usually  answer  best  in  these  cases,  and  they  may 
sometimes  be  advantageously  dressed  with  a  solution 
of  carbonate  of  potassium  or  lithium.  Under  any 
treatment  it  is  by  no  means  an  easy  matter  to 
induce  lesions  of  this  kind  to  heal  in  cases  of 
chronic  gout. 

The  treatment  of  the  various  chronic  organic 
diseases  which  are  liable  to  arise  in  the  course 
of  gout  must  always  be  kept  in  mind,  but  the  reader- 
is  referred  to  other  appropriate  articles  for  a 
consideration  of  this  part  of  the  subject. 

Frederick  T.  Roberts. 

GRAIN-POISONING.— Actinomycosis  ;. 
Ergotism  ;  and  Pellagra. 
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GRAM'S  STAIN  for  BACTERIA.— 5,v  Bac- 
teria, p.  132. 

GRAND  MAL  (Fr. )— A  term  appliecUo  epilepsy 
when  it  assumes  the  form  of  a  severe  convulsive 
attack.    See  Epilepsy. 

GRANULAR  DEGENERATION.— .SV^  Dege- 
neration. 

GRANULAR  KIDNEY.— A  morbid  condition  of 
the  kidney,  in  which  this  organ  is  the  seat  of  fibroid 
change,  and  as  a  result  becomes  contracted,  hard, 
and  granular.    See  Kidneys. 

GRANULATION  [granuhun,  a  little  grain).— 
The  term  '  granulations  '  is  applied  to  small  vascular 
prominences,  consisting  of  embryonic  tissue,  grow- 
ing on  the  surface  of  wounds  or  healing  ulcers,  by 
which  the  reparative  process  is  carried  on — whence 
the  expression  '  healing  by  granulation.'  See 
Wounds,  Healing  of. 

GRAVEL. — Definition. — The  deposit  in  and 
escape  from  the  urinai-y  passages  of  gritty  particles. 

Varieties. — Gravel  may  be  composed  of  (i)  uric 
acid  and  its  compounds ;  (2)  oxalate  of  lime ; 
(3)  phosphate  of  lime  ;  or  (4)  the  triple  phosphate  of 
ammonium  and  magnesium.  By  far  the  most  common 
form  of  gravel  is  uric  acid.  This,  owing  chiefly  to 
its  great  insolubility,  is  frequently  deposited  in  the 
kidney  and  bladder,  and  is  seen  in  the  newly  passed 
urine  in  the  form  of  the  well-known  reddish-brown 
crystals,  often  described  as  resemliling  grains  of 
cayenne-pepper.  The  supernatant  urine  is  generally 
clear,  rather  dark  in  colour,  and  of  a  distinctly  acid 
reaction.  See  Oxalic-Acid  Diathesis  ;  Phos- 
PHATic  Diathesis  ;  and  Uric-Acid  Diathesis. 

Symptoms. — The  passage  of  uric-acid  crystals  or 
gravel  frequently  causes  no  subjective  symptoms,  and 
is  consistent  with  perfect  health.  Sometimes,  how- 
ever, it  gives  rise  to,  or  is  accompanied  by,  both 
general  and  local  disturbance  of  function.  The 
general  symptoms  are  those  of  dyspepsia.  Locally, 
there  is  dull  aching  in  the  lumbar  region,  not  in- 
creased by  movement  ;  frequent  micturition  ;  a  sense 
of  heat  and  irritation  at  the  neck  of  the  bladder  and 
along  the  urethra,  especially  during  and  after  void- 
ing water  ;  and  sometimes  the  appearance  of  a  faint 
cloud  of  mucus  or  a  slight  tinge  of  blood  in  the 
urine. 

Treatment. — From  what  has  been  said,  it 
follows  that  the  most  important  points  in  the  treat- 
ment of  gravel  are  strict  limitation  as  to  the  quantity 


of  food  ;  the  avoidance  of  highly  seasoned,  very  rich, 
or  sweet  dishes  ;  the  preference  for  vegetable  rather 
than  for  animal  food  ;  abundant  exercise  in  country 
air  ;  and  abstention  from  or  the  very  sparing  use  of 
alcoholic  liquors.  Medicinally  there  may  be  given 
diuretics  to  increase  the  quantity  of  the  urine,  and 
facilitate  the  escape  of  gravel  ;  pure  water,  alkalis, 
and  alkaline  waters  freely  diluted,  to  prevent  the 
precipitation  of  uric  acid  ;  and  saline  aperients  and 
saline  waters,  to  promote  digestion,  and  assist  in 
ensuring  the  free  action  of  the  liver  and  alimentary 
canal.    See  Concretions.  VV.  Cadge. 

GRAVESS  DISEASE. Exophthalmic 
Goitre. 

GREEN  SICKNESS.— yV  popular  synonym  for 
chlorosis,  applied  on  account  of  the  greenish  colour 
of  the  skin  sometimes  present  in  that  disease.  See 
Chlorosis. 

GRINDERS'  ^OT.—See  Pneumoconiosis. 

GRIPPE  (Fr. )  A  French  synonym  for  influenza. 

See  Influenza. 

GROWTH,  Disorders  of.See  Atrophy  ; 
Hypertrophy;  and  Monstrosities. 

GRUTUM.— Milium. 

GUINEA-WORM.— .S'«  Entozoa. 

GUMBOIL.— .S'f*?  Mouth,  Diseases  of. 

GUMMA  (Lat.,  gum). — A  growth  occurring  in 
syphilis,  so  named  on  account  of  its  supposed  resem- 
blance to  gum.    See  Syphilis. 

GUMS,  Diseases  of. — Mouth,  Diseases  of. 

GURGLING. — A  physical  sign  heard  tin  auscul- 
tation of  the  chest  or  abdomen  in  certain  conditions, 
due  to  the  movement  of  gas  and  fluid  within  a  cavity, 
whether  normal  or  abnormal.  A  gurgling  sensation 
may  also  be  felt  at  times  in  the  intestines,  as  over 
the  crecum  in  typhoid  fever.  See  Physical  Exami- 
nation. 

GUTTA  ROSEA  [^utta,  a  drop  ;  rosea,  rosy).— 
A  synonym  for  acne  rosacea.    See  ACNE  Uos.acea. 

G YMNASTICS(7v^cJs,  naked).— -SVt' Exercise. 

GYNAECOLOGY  (7UC7'),  a  woman  ;  and  Ki-yo%,  a 
word). — This  term  signifies  the  study  of  the  diseases 
peculiar  to  women.  See  Uterus  ;  Ovaries  ; 
Fallopian  Tubes  ;  Menses  ;  &c. 
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HABITS. —Synon.  :  Drug-habits. —  Defini- 
tion. — The  conditions  produced  by  the  continuous 
self-administration  of  certain  drugs  on  account  of 
the  pleasurable  sensations  at  first  produced  by  them. 
After  a  time  the  drug  is  continued  not  so  much  in 
order  to  obtain  its  pleasurable  effects,  which  become 
less  and  less  marked,  as  to  avoid  the  depression 
and  unpleasant  sense  of  want  which  follow  its 
discontinuance. 


The  following  '  habits  '  will  be  considered  : 
Arsenic  ;  Cannabis  Indica  ;  Chloral  Hydrate  ;  Chlo- 
roform ;  Cocaine  ;  Ether  ;  Morphine  ;  and  Paralde- 
hyde. For  Sulphonal,  Trional,  and  Antipyrine  see 
Sulphonalism. 

Arsenic-habit.-  -Excepting  in  the  arsenic  mines 
of  Cornwall  the  drug  is  not  often  taken  in  this 
country  as  a  habit.  In  other  cases  the  habit  gene- 
rally originates  during  the  treatment  of  some  skin- 
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affection  or  other  chronic  disorder.  In  Styria  whole 
families  take  arsenic  to  counteract  the  fatigue  of 
mountain-climbing. 

Habitues  will  take  four  to  eight  grains  or  more  for  a 
■dose  without  ill-effects,  while  these  are  brought  on  by 
minute  doses  in  other  persons.  Among  those  who 
can  take  the  drug  with  impunity  the  effects  pro- 
duced are  exhilaration  without  intoxication,  a  sallow, 
waxlike  complexion,  and  some  depression  in  the 
interval  between  the  doses.  For  the  symptoms  of 
chronic  arsenical  poisoning  see  p.  99. 

Treatment. — In  mild  cases,  and  when  the  drug 
,  has  not  been  taken  for  any  length  of  time,  it  should 
be  at  once  withdrawn  ;  but  in  old-standing  cases 
the  dose  should  be  gradually  reduced  ;  for  a  fatal 
issue  has  followed  the  sudden  discontinuance  of  the 
drug. 

Cannabis  Indica-habit.  — This  drug  is  largely 
used  in  India,  Egypt,  and  other  Eastern  countries. 
It  is  chewed,  smoked,  and  taken  with  alcoholic 
liquors.  The  preparations  of  the  drug  used  are 
Bhang,  Haschisch,  and  Ganji. 

When  symptoms  arise  they  take  the  form  of 
dyspeptic  troubles,  anaemia,  wasting,  and  mental 
enfeeblement,  and  may  terminate  in  chronic  insanity 
and  death. 

The  treatmeni  is  conducted  on  the  same  principles 
as  in  the  case  of  the  Morphine-habit  (p.  611). 

Chloral-Hydrate  habit. — This  is  commenced 
almost  invariably  on  account  of  insomnia,  and 
continued  in  order  that  sleep  may  be  obtained  and 
the  physical  distress  caused  by  the  discontinuance 
of  the  drug  avoided.  The  dose  is  a  matter  of 
idiosyncrasy.  Some  can  take  forty  grains  or  more 
nightly  without  ill-effect ;  others  are  highly  sus- 
ceptible to  the  action  of  the  drug.  The  amount 
taken  is  not  as  a  rule  continually  progressive.  The 
largest  recorded  daily  dose  was  300  grains. 

Symptoms. — There  is  produced  a  dull,  apathetic, 
listless  condition,  with  intellectual  fogginess,  feeble 
will-power,  and  a  muddled  mental  state,  some- 
times with  hallucinations.  The  heart's  action  be- 
comes feeble  ;  the  pulse  rapid,  weak,  and  soft  ; 
and  the  extremities  cold.  Digestive  troubles  and 
dyspnoea  are  complained  of.  There  is  muscular 
weakness,  chiefly  affecting  the  lower  extremities, 
which  may  proceed  to  such  an  extreme  degree  that 
a  condition  resembling  paraplegia  maybe  produced. 
As  a  result  of  the  vasomotor  disturbance  the  skin  is 
liable  to  urticaria,  diffuse  inflammatory  erythema, 
and  bullous  eruptions  ;  ulceration  of  the  nails  may 
occur.  Albuminuria  and  a  spurious  glycosuria  may 
be  found  (see  Glycuronic  Acid).  If  the  drug  be 
suddenly  discontinued  there  is  not  the  same  amount 
of  depression  as  is  produced  by  a  sudden  cessation 
of  the  Cocaine-  or  the  Morphine-habit  ;  but  in  a 
case  with  well-marked  symptoms  the  sufferings 
endured  from  sudden  inhibition  of  the  drug  are 
severe. 

The  Prognosis  is  more  favourable  than  in  the 
Cocaine-  or  the  Morphine-habit. 

Treatment. — The  patient  should  be  placed  in 
bed  in  a  warm  room.  The  drug  should  be  reduced 
rapidly,  and  altogether  abandoned  in  less  than  a 
week.  In  a  mild  case  immediate  withdrawal  can 
be  practised.  If  cardiac  tonics  are  needed,  strych- 
nine, digitalis,  or  sparteine  may  be  given  in  ordinary 
doses.  Alcohol  should  not  be  employed ;  for, 
although  it  is  usually  taken  by  those  who  have  the 
chloral-hydrate  habit,  it  is  not  well  borne,  and  may 
produce  dangerous  depression.    Hot  coffee  should 


be  given  freely  ;  and  caffeine,  with  or  with- 
out phenacetin  or  antipyrine,  will  be  found  of  ser- 
vice for  the  headaches,  neuralgias,  and  flushes  that 
may  distress  the  patient.  Massage  and  the  hot 
pack  will  assist  in  combating  insomnia,  and  a  change 
of  scene  and  air  will  be  beneficial. 

Chloroform-habit. — Chloroform  may  be  in- 
haled for  pain  or  out  of  curiosity.  The  dose  is 
generally  unknown,  the  amount  being  rarely  mea- 
sured. A  pint  a  day  has  been  used.  Fatal  termi- 
nation from  an  overdose  is  not  uncommon. 

Symptoms. — The  effects  produced  by  the  drug 
are  at  first  everything  that  is  delightful.  A  series 
of  briUiant  images  and  gorgeous  pictures  fill  the 
imagination,  each  vision  more  beautiful  than  the  last. 
After  a  time  the  pleasurable  sensations  fail  to  appear, 
and  the  victim  experiences  nothing  but  terrible 
nightmares.  The  general  symptoms  are  nausea, 
flatulence,  diarrhoea,  enfeeblement  of  the  heart, 
coldness  of  the  extremities,  and  other  conditions  due 
to  sluggish  circulation  and  lowered  vitality,  together 
with  mental  anxiety  and  nervous  depression. 

Treatment. — This  should  be  similar  to  that 
adopted  for  the  chloral-hydrate  habit  ;  but  the 
chloroform  should  be  stopped  at  once. 

Cocaine-habit. — Cocaine  is  taken  as  snuft",  in 
wine,  hypodermically,  or  by  mouth  to  ease  pain 
and  distress,  and  to  allay  hunger  and  fatigue  ;  the 
drug  is  continued  at  first  for  pleasure,  and  later 
because  the  unappeased  desire  causes  suffering. 
Among  the  cases  which  have  come  under  the  notice 
of  the  writer  the  daily  dose  ranged  from  5  to  50 
grains.    A  daily  dose  of  90  gr.  has  been  recorded. 

Symptoms. — At  first  the  effects  are  wholly  agree- 
able. They  consist  of  a  rapid  relief  from  pain  and 
worries,  a  sense  of  elation,  new  life,  vigour,  and 
increased  mental  power  ;  but  the  mental  and  bodily 
collapse  supervenes  far  more  speedily  than  in 
addiction  to  morphine. 

A  little  later,  the  main  symptoms  are  loss  of 
weight,  dyspepsia,  anorexia — though  occasionally 
the  appetite  is  ravenous — constipation,  restlessness, 
a  peculiar  inability  to  attend  for  more  than  a  few 
minutes  at  a  time  to  any  one  occupation,  and  talka- 
tiveness, which,  together  with  dilatation,  and  in- 
sensitiveness  of  the  pupils,  follows  on  a  full  dose. 
Sleeplessness  and  intense  depression  occur  if  the 
accustomed  dose  is  not  obtainable. 

Later  on,  after  a  full  dose,  there  will  still  be 
intellectual  exaltation,  brilliancy  of  discourse,  and 
a  loss  of  the  sense  of  time,  followed  shortly  by  a 
dull,  moody,  dissatisfied,  and  limp  mental  condi- 
tion— symptoms  indicating  the  evanescent  character 
of  the  intoxication.  To  escape  the  recurrence  of  the 
depression  the  drug  is  taken  more  frequently  ;  and 
in  a  few  months  symptoms  of  profound  degenera- 
tion and  debility  will  appear.  The  face  becomes 
cadaveric,  the  eyes  sunken,  the  body  wasted  ;  there 
is  trembling,  nervousness,  and  insomnia  ;  the 
memory  is  deficient,  and  there  may  be  distressing 
attacks  of  dyspnoea  and  palpitation,  noises  in  the 
ears,  hallucinations,  muscular  twitchings,  tonic  or 
clonic  spasms,  or  even  epileptiform  convulsions  which 
may  prove  fatal.  Impotence  is  the  rule,  but  it  may 
be  accompanied  by  easily  roused  sexual  excitement. 
Albuminuria  may  be  present.  There  is  itching  of 
the  skin,  and  the  sufferer  may  lacerate  his  skin  not 
only  on  account  of  the  irritation,  but  to  try  to  rid 
himself  of  insects  (the  '  Cocaine  bug,'  as  it  is 
termed  in  America)  which  he  fancies  are  crawling 
about  his  skin.    A  stage  is  sometimes  reached  when 
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there  is  a  fear  of  being  alone,  yet  a  distrust  of  all 
companions  ;  and  a  melancholic  or  maniacal  con- 
dition may  arise,  which  may  continue  for  some 
time  after  the  drug  has  been  abandoned. 

When  the  cocaine-habit  is  suspected,  the  Ijody 
should  be  examined  for  needle-marks  and  abscess- 
scars,  which  are  similar  to  those  found  in  morphine- 
habitues.  A  stage  of  want  can  be  produced  in  a 
few  hours,  as  advised  under  the  morphine-habit, 
and  the  urine  can  be  analysed  for  cocaine. 

Prognosis. — Cocaine,  being  the  more  attractive 
drug,  is  not  so  readily  given  up  as  morphine,  but 
the  conditions  affecting  the  prognosis  are  identical. 

Treatajent. — The  reduction  of  the  daily  dose 
should  be  spread  over  2  to  20  days,  according  to 
the  symptoms  and  the  severity  of  the  case.  Bromides 
may  be  given  on  lines  laid  down  under  '  Morphine- 
habit.'  Strychnine  should  be  given:  as  hypnotics, 
morphine  and  paraldehyde  are  useful.  For  de- 
tailed treatment,  the  restlessness,  neuralgias,  and 
•other  symptoms,  see  '  Morphine-habit.' 

Ether-habit. — Ether  prepared  from  methylated 
spirit  is  generally  used.  The  habit  is  met  with  in 
the  north  of  Ireland.  A  dose  I  to  4  drachms  or 
more  is  taken  neat,  preceded  and  followed  by  a 
draught  of  water.  * 

Symptoms. — Intoxication  of  a  quarrelsome  type 
rapidly  appears  ;  coma  and  subsequent  sobriety 
follow,  all  in  a  period  of  about  2  hours.  The  pro- 
cess can  be,  and  often  is,  repeated  several  times 
during  one  day.  As  a  rule  there  are  no  ill-eflects. 
In  chronic  cases  the  symptoms  are  similar  to  those 
produced  by  chronic  alcoholism. 

The  treatment  is  the  same  as  that  for  Alcoholism 
(see  p.  42). 

Morphine-habit. — Synon.  :  Morphinomania  ; 
Opium-habit  ;  Fr.  Moyphiiioinaiiie  ;  (ier.  I\Ior- 
phiiimsiicht. 

The  habit  of  taking  morphine  or  opium  is  usually 
commenced  for  the  relief  of  pain  or  insomnia. 
Opium-smoking  is  due  to  curiosity  or  the  example  of 
others.  Laudanum-drinking  is  sometimes  resorted 
to  as  an  antidote  to  ague  or  rheumatism.  The 
dose  of  morphine  partaken  of  varies  from  i  to 
.100  grains  daily  ;  of  solid  opium  to  over  100  grains 
daily.  One  pint  of  laudanum  has  Ijeen  known  to 
be  taken  daily. 

Symptoms. — The  symptoms  vary  according  to 
idiosyncrasy  :  no  apparent  ill-effects  occur  in  some 
persons  who  take  large  doses  for  a  length  of  time  ; 
in  others,  pronounced  effects  arise  in  a  few  weeks  or 
months. 

The  face  becomes  pale  or  sallow  ;  there  is  a 
peculiar  aged  appearance  and  greyness  ;  the  features 
are  pinched  and  the  figure  bent  ;  while  emaciation 
and  general  aspect  suggest  malignant  cachexia. 
The  pupils  are  contracted  after  a  dose  :  in  the  stage 
of  want  they  may  appear  normal,  dilated,  or  un- 
equal, with  defective  accommodation.  The  con- 
junctivas are  at  times  congested,  and  the  eyes  sunken 
.and  glassy,  with  a  dreamy,  '  far-away  '  expression. 
After  a  large  dose  there  may  be  huskiness  of  voice. 
The  teeth  become  loose  and  decayed.  The  hair 
becomes  grey  and  falls  off.  Although  at  first,  and 
especially  after  a  dose,  there  is  increased  mental 
activity  and  intellectual  brilliancy,  the  memory 
becomes  impaired,  particularly  for  recent  events. 
The  appetite  is  at  one  time  insatiable,  at  another 
absent.  Constipation  is  the  rule,  but  diarrhoea  and 
a  chronic  dysenteric  condition  may  arise,  especially 
in  the  stage  of  want.     Sexual  desire  is  at  first  in- 


creased, later  absent.  In  females  there  is  amenor- 
rhoea  :  the  pregnant  woman  is  liable  to  abort.  The 
virile  power  and  the  menstrual  flow  usually  reappear 
shortly  after  the  drug  has  been  discontinued.  Al- 
buminuria may  be  present  and  may  continue  many 
weeks  after  the  drug  has  been  discontinued. 

Sleep  is  fitful  and  uncertain.     Lassitude  and  rest- 
lessness alternate  with  wakefulness  and  activity. 
Neuralgias  occur,  and  a  condition  resembling  ague 
may  be  experienced.      Moral  as  well  as  physical 
degeneration  ensues.      The  truthful,  upright  man 
may  become  unreliable  and  utterly  untruthful.  In- 
deed, the  untruthfulness  of  drug-inebriates  generally 
is  proverbial.    There  may  be  hallucinations  and  de- 
lusions, and  a  state  resembling  petit  iiial  may  arise, 
during  which  criminal   acts   may  be  performed. 
Apart  from  this  condition,  it  is  not  unusual  for  resort 
to  be  had  to  lying,  cheating,  and  stealing,  if  the 
drug  be  otherwise  unobtainable.     As  an  aid  to 
diagnosis  the  body  should  be  examined  for  needle- 
marks  (indurated  and  often  discoloured  patches, 
mostly  circular),  which,  in  old-standing  cases  of 
hypodermic  injection,  will  cover  the  body.  Scars 
of  abscesses  of  various  shapes  will  probably  be  found 
in  chronic  cases.    These  latter  are  not  nearly  so 
frequently  found  among  patients  who  employ  mor- 
phine in  some  form  which  requires  warming  before 
use.     If  this  examination  be  not  permitted,  a  stage 
of  want  may  perhaps  be  brought  about  by  keeping 
watch  on  the  patient's  movements  for  a  few  hours, 
and  by  stopping  all  possible  channels  of  supply  ; 
but  the  watcher  must  be  acutely  observant,  as  the 
majority  of  drug-takers  resort  to  innumerable  de- 
vices to  keep  their  habit  secret  and  to  guard  against 
deprivation.    The  urine  may  be  examined  by  the 
iodic-acid  test.     Morphine  may  be  found  in  the 
urine  5  to  S  days  after  the  drug  has  been  discon- 
tinued ;  if  found  after  this  time  it  is  certain  that  the 
patient  is  still  taking  the  drug.     iNIorphine  may  also 
be  found  in  the  freces.    In  cases  where  the  drug 
is  not  being  taken  by  the  mouth  or  hypodermi- 
cally  it  ma}'  lie  smoked  in  an  ordinary  tobacco- 
pipe  or  mixed  up  with  toljacco  in  a  cigarette,  or 
introduced  per  rcetiim.     Sec  Urine,  morbid  condi- 
tions of 

The  syniptODis  of  sudden  withdrawal  indicate  the 
intensity  of  the  suffering.  A  stage  of  want  is 
evinced  by  extreme  restlessness,  neuralgia  and  in- 
somnia. If  the  withdrawal  Vje  continued,  the 
secreting  glands  become  abnormally  active  as  shown 
by  running  at  the  eyes  and  nose,  gastritis,  diarrha;'a, 
vomiting,  cramps,  and  excruciating  pains. 

In  6  to  12  hours  a  condition  resembling  delirium 
tremens  with  hallucinations  may  arise,  or  even  an 
acutely  maniacal  state  which  may  persist  for  48 
hour's.  Sudden  collapse  and  death  have  been  known 
to  occur. 

Prognosis. — The  longer  the  drug-habit  has 
lasted  the  more  likelihood  is  there  of  a  relapse. 
The  daily  amount  of  drug  taken  does  not  affect  the 
ultimate  result  ;  the  habit  of  short  duration  and  large 
dose  is  more  curable  than  that  of  long  duration  and 
small  dose. 

If  the  cause  of  the  original  habit  be  not  removed, 
or  if  it  subsequently  return,  it  is  probable  that  the 
habit  will  also  be  resumed. 

Treatment. — The  aim  of  treatment  should  be 
to  reduce  the  drug  rapidly  and  with  as  little  suffering 
to  the  patient  as  possible.  As  immediate  with- 
drawal entails  violent  suffering,  some  danger,  a 
tedious  convalescence,  and  results  no  more  satis- 
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factory  than  those  obtained  by  less  heroic  methods, 
this  plan  should  only  be  employed  for  mild  cases,  in 
the  young  and  strong,  where  the  daily  amount  (if 
injected)  is  less  than  5  grains. 

Rapid  withdrawal  is  advocated  by  Mattison  of 
New  York,  and  is  an  excellent  procedure.  Briefly, 
it  is  carried  out  as  follows  :  with  or  without  previous 
administration  of  bromides,  reduce  the  morphine  at 
once  to  J  or  g  of  the  usual  daily  allowance,  and  in 
every  case  administer  the  drug  by  the  mouth. 
Give  broniide  of  sodium  (30  grains)  twice  daily. 
Each  day  increase  the  daily  doses  of  bromide  by 
20  grains,  until  on  the  ninth  day  two  doses  of 
100  grains  each  are  given.  Gradually  lessen  the 
opiate  till  on  the  eighth  to  the  tenth  day  it  is  en- 
tirely abandoned.  On  the  day  its  regular  use  is 
discontinued,  give  at  night  ^  of  former  (i.e.  before 
treatment  commenced)  entire  dail}'  amount  of 
morphine,  on  the  next  night  \  of  this  dose,  and  on 
the  following  night  }^  of  the  first  night's  dose.  With 
each  of  these  doses  give  a  maximum  dose  of  bromide. 
Twenty-four  hours  after  the  last  dose  of  opiate,  put 
patient  in  bed  and  keep  him  there  two  to  four  days. 
Any  other  symptoms  must  be  treated  as  they  arise. 
A  subsequent  dose  or  two  of  morphine  (by  the 
mouth)  may  be  required  for  insomnia  if  other  re- 
medies fail.  The  treatment  must  to  some  extent 
vary  with  each  case.  The  writer  has  sometimes 
employed  far  larger  doses  of  bromide  with  advan- 
tage. 

The  sloiti  mdJiod,  extending  over  weeks  or  months, 
aiay  be  employed  if,  owing  to  organic  disease,  rapid 
reduction  of  the  opiate  is  considered  unsuitable. 
Oscar  Jennings  of  Paris  has  demonstrated  with  the 
aid  of  sphygmographic  pulse-tracings  that  digitalis, 
sparteine,  and  trinitrin  have  a  very  similar  effect  on 
the  pulse  of  a  morphine-habitue  to  that  brought 
about  by  a  dose  of  morphine.  At  the  commence- 
ment of  the  treatment  he  reduces  morphine  by 
about  \  of  the  customary  daily  quantity,  and  then 
by  I  grain  or  less  each  day.  He  gives  digitalis  as 
soon  as  the  heart  becomes  sluggish.  When  a  daily 
dose  of  about  2  grains  of  morphine  is  reached,  for 
every  sixth  of  a  grain  reduced  (in  the  case  of  syringe- 
users),  double  that  quantity  is  given  by  the  mouth 
or  rectum.  By  this  means  the  syringe  is  shortly 
abandoned.  The  internal  doses  are  then  graduall)' 
reduced  to  zero. 

Whatever  method  is  adopted,  it  will  be  found 
almost  impossible  to  keep  satisfactory  control  over 
a  patient  in  his  own  house,  and  if  this  be  attempted, 
the  result  is  generally  discouraging  to  the  medical 
attendant,  the  patient,  and  the  friends.  Wherever 
the  treatment  be  carried  out,  the  attendants  must  be 
ever  on  the  alert  against  deception. 

Every  patient  who  wishes  to  be  cured  of  his  habit 
must  be  prepared  to  endure  some  suffering.  Hare 
truly  says,  '  When  a  patient  goes  through  the  with- 
drawal without  suffering,  you  need  not  flatter  your- 
self that  it  is  on  account  of  )'our  treatment  ;  it  is 
because  he  has  a  secret  supply  of  his  drug.'  We 
must  therefore  expect  to  be  called  on  to  minister 
to  a  variety  of  ailments,  the  chief  among  which  will 
be  restlessness,  insomnia,  neuralgias,  and  digestive 
troubles.  For  restlessness  the  hammock,  as  first 
recommended  by  Jennings,  is  useful  ;  for  the  in- 
somnia and  neuralgias  various  remedies  are  required. 
Both  in  the  morphine-  and  the  cocaine-habit,  in  the 
early  stages  of  treatment,  chloral-hydrate  is  apt  to 
produce  excitement  instead  of  repose.  It  can  be 
used  in  the  later  stages.    Hot-air  baths,  massage, 


and  electricity  will  be  at  times  beneficial  for  all  the 
above  symptoms.  For  digestive  troubles  soda  and 
bismuth,  rhubarb  and  soda,  capsicum,  hot-water 
enemata,  hot  fomentations,  and  especially  milk- 
diet  will  be  found  of  service.  If  stimulants  are 
required,  caffeine,  kola,  and  ammonia  should  be 
employed — not  alcohol.  The  writer  has  never 
found  it  necessary  to  administer  alcohol  to  any  case 
of  drug-habit.  Too  often  the  drug-inebriate  has 
been  an  alcohol-inebriate,  and  in  any  case  he  is 
readily  converted  into  one.  Every  drug-patient 
should  be  warned  against  the  use  of  alcohol. 
Tonics,  especially  strychnine,  quinine,  and  iron,  will 
be  required.  A  sea-voyage  under  supervision,  and 
perhaps  a  prolonged  rest  from  all  work,  may  be  in- 
dicated when  active  treatment  is  suspended. 

Paraldehyde-habit. — Employed  for  insomnia 
and  continued  on  account  of  the  sleeplessness  and 
depression  which  may  follow  the  disuse  of  the 
drug.  The  dose  taken  after  several  months'  habit 
varies  from  one  to  six  ounces  daih'. 

Symptoms. — The  principal  symptoms  are  loss 
of  flesh,  digestive  troubles,  the  odour  of  the  drug  in 
the  breath,  palpitation  and  irregularity  of  heart, 
muscular  tremors  and  inco-ordination,  and  in- 
somnia. A  condition  resembling  delirium  tremens 
may  be  present. 

Treatment. — This  consists  in  the  immediate 
withdrawal  of  the  drug.  Sleep  must,  however,  be 
secured.  For  this  purpose,  bromide  of  potassium 
should  be  given  freely.  Five  drachms  or  more 
may  be  required  before  bed-time.  At  bed-time 
chloral  hydrate  should  be  given  in  a  20-  to  25-grain 
dose,  followed,  if  required,  by  a  smaller  dose  three 
hours  later  with  a  drachm  of  bromide  of  potassium. 
Sp.  Amnion.  Aromat.  in  2-drachm  doses  should 
be  given  with  each  large  dose  of  bromide,  and 
two  or  three  times  during  the  night  if  the  patient 
wakes  and  requires  a  stimulant.  On  the  following 
day  bromide  of  potassium  may  be  required  in  10- 
to  20-grain  doses  with  Sp.  Ammon.  Aromat.  5SS. 
every  two  hours  ;  and  perhaps  Pot.  Brom.  5i-5ij. 
with  chloral  hydrate  at  night.  Later  a  tonic  treat- 
ment of  strychnine  and  quinine  will  be  required. 
Alcohol  should  not  be  given. 

Sitlphoital,  Trioiial,  Antipyriue. — With  any  of 
these  drugs,  '  habit '  may  arise,  and  the  symptoms 
produced  are  verv  similar.    See  Sulphonalism. 

F.  S.  D.  Hogg. 

HABITS,  Personal. — See  Personal  Health. 

HABIT-SPASM.— ^t,?  Occupation-Diseases. 

Hy€MACYTOMETER.— Blood,  Examina- 
tion of  (p.  150). 

H/EMATEMESIS  (alita,  blood;  and  eVea,  I 
vomit). — Synon.  :  Fr.  Hciiiatcmese  ;  Ger.  Blut- 
brechen.  Vomiting  of  blood.  See  HAEMOR- 
RHAGE. 

H/EMATHIDROSIS  {aXii.a,  blood  ;  and  llpm, 
sweat).  —  Blood-stained  Sweat.  See  Sudori- 
parous Glands,  Disorders  of. 

H/EMATIN  (C,,,H,,„N,FeOJ.— Hcematin  may  be 
obtained  from  red  blood-corpuscles  by  treatment 
with  acids  or  with  strong  alkalis. 

It  is  an  amorphous  dark-brown  powder,  insoluble 
in  water,  alcohol,  or  ether,  but  readily  soluble  in 
caustic  alkalis,  in  sulphuric  or  acetic  acids,  and  in 
chloroform.    The  acid  and  alkaline  solutions  each 
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give  a  characteristic  spectrum.  A  solution  gives 
a  characteristic  absorption-band  in  the  spectrum, 
different  from  those  produced  by  hxmoglobin.  It 
forms  a  green  solution  when  boiled  with  caustic 
potash.    Sir  Spectroscope  in  Medicine. 

H/EMATINURIA.— &e  H/EMOGLObinuki a. 

H/EMATOBIUM  {alfia,  blood;  /3i'os,  life).— 
Living  in  the  blood.  See  Entozoa  ;  and  Malaria. 

H/€IVlATOCELE  (al^a,  blood  ;  and  /crjA?;,  a 
tumour).— Synon.  :  Fr.  Hematocele;  Ger.  Bhit- 
gescJnvtihf. 

Definition. — A  swelling  occasioned  by  effusion 
of  blood  into  the  sac  of  the  tunica  vaginalis,  or  into 
a  cyst  connected  with  the  testicle. 

/Etiology  and  Symptoms. — The  extravasation 
of  blood  in  hematocele  may  take  place  in  a  healthy 
state  of  the  parts,  or  it  may  succeed  or  be  combined 
with  hydrocele.  In  both  cases  it  may  be  occasioned 
by  a  blow,  or  by  violent  efforts  madfe  in  straining, 
especially  in  old  persons,  or  when  the  blood-vessels 
are  diseased.  It  may  happen  also  from  the  acci- 
dental wound  of  a  vessel  in  tapping  a  hydrocele  ; 
or,  without  any  such  wound,  a  hematocele  may  super- 
vene if  the  walls  of  the  sac  are  very  vascular,  and  a 
vessel,  lacking  the  pressure  of  the  hydrocele-fluid, 
gives  way.  The  blood  effused,  if  small  in  quantity, 
mixes  with  the  fluid  of  the  hydrocele,  and  occasions 
slight  enlargement  without  disturbance.  If  it  be 
large  in  quantity,  coagulaare  formed  ;  inflammation 
is  excited  in  the  tunica  vaginalis  ;  and  plastic  exuda- 
tion occurs  on  its  inner  surface,  sometimes  forming 
layers,  and  rendering  the  sac  extremely  dense  and 
firm. 

The  testicle  preserves  the  same  relation  to  the 
remainder  of  the  tumour  as  in  hydrocele,  being 
situated  at  its  posterior  part.  Its  position,  however, 
is  liable  to  the  same  alterations  which  occur  in  hydro- 
cele, but  they  are  very  difficult  of  detection,  (nving 
to  the  great  thickening  of  the  parts. 

Diagnosis.  —  A  hematocele  may  Ije  distin- 
guished from  a  hydrocele  by  the  absence  of  trans- 
parency ;  the  obscure  character  of  the  fluctuation  ; 
the  heavy  feel  of  the  tumour  when  balanced  in  the 
hand  ;  the  sudden  and  accidental  mode  of  its  occur- 
rence, and  the  discolouration  of  the  scrotum  by 
infiltration  with  blood.  In  old  chronic  cases  in 
which  the  tunica  vaginalis  and  its  envelopes  have 
become  much  thickened  and  indurated,  the  tumour 
possesses  so  firm  a  character,  and  feels  so  heavy 
and  solid,  that  it  is  very  liable  to  be  mistaken  for  a 
chronic  enlargement  of  the  testicle  ;  and,  more  espe- 
cially, for  a  malignant  tumour,  with  which  it  is 
sometimes  associated.  The  diagnosis  is  at  all  times 
difficult,  and  in  some  instances  cannot  be  satisfac- 
torily made  out  by  the  most  experienced  hands  until 
an  incision  has  been  made.  The  records  of  surgery 
furnish  many  cases  in  which  castration  has  been 
performed  owing  to  a  mistaken  diagnosis.  In  all 
doubtful  cases  a  trocar  should  be  introduced,  or, 
better  still,  an  incision  should  be  made  before 
any  serious  operation,  such  as  castration,  is  under- 
taken. 

Treatment  When  a  hematocele  succeeds  a 

hydrocele,  the  tinged  fluid  may  be  removed  by 
tapping,  but  a  radical  cure  of  the  hydrocele  is  now 
so  easily  effected,  that  few  patients  decline  the 
slight  risk  the  operation  involves  [sec  Hydrocele). 
Even  when  inflammation  arises,  if  the  sac  be  tapped 


and  tension  removed,  and  the  patient  be  kept  at 
rest,  with  ice  applied  to  the  part,  the  inflammation 
may  subside.  When,  however,  the  blood  effused  is 
large  in  quantity,  and  when  the  inflammation  is  acute 
and  threatens  suppuration,  the  tumour  should  at  once 
be  freely  laid  open  by  incision,  its  contents  evacu- 
ated, and  the  tunica  vaginalis  reflexa  cut  away. 
This  must  be  done  with  care,  so  as  to  avoid  wound- 
ing the  testicle.  Chronic  hematocele  with  a  very 
thickened  sac  must  be  treated  in  the  same  way. 
The  practitioner  must  bear  in  mind  that  the  testicle 
is  sometimes  situated  in  front,  as  in  cases  of  inver- 
.sion,  and  is  then  very  liable  to  injury  in  the 
operation  of  incisii>n,  and  even  in  tapping. 

Encysted  Hsematocele. — Encysted  hemato- 
cele implies  an  effusion  of  blood  in  the  sac  of  an 
encysted  hydrocele.  The  treatment  is  the  same  as 
that  required  for  ordinary  hematocele. 

Haematocele  of  the  Cord. — Blood  may  also 
be  effused  into  the  areolar  tissue  of  the  spermatic 
cord,  constituting  diffused  hematocele  of  the  cord  : 
or  into  a  cyst  in  the  cord,  constituting  encysted  hema- 
tocele of  the  cord.    Such  cases  are  very  rare. 

In  diffused  hematocele  of  the  cord  which  persists 
or  threatens  to  suppurate,  incision  and  drainage  may 
be  required.  An  encysted  hematocele  should  be 
dissected  out  and,  if  necessary,  the  inguinal  canal 
repaired  with  buried  sutures. 

T.  B.  CuKLiN(i.         C.  B.  Lockwood. 

H/CMATOCELE,    Parenchymatous.— This 

term  has  been  used  to  designate  an  effusion  of 
blood  into  the  testicular  substance.  It  is  nearly 
always  caused  by  an  injury,  and  is  attended  by 
acute  pain.  The  withdrawal  of  the  blood  by 
means  of  an  aspirator,  or  trocar  and  cannula, 
gives  relief.  The  blood-extravasation  may  also 
take  place  into  the  epididymis. 

C.  B.  Lockwood. 

H/EMATOCELE,  Pelvic— 5tv  Pelvic  H.i,- 
morrhace. 

H/EMATO  -  CHYLURIA.  —  See  Filariasis, 
P-  544- 

H/EMATOCOLPOS.— &r  Pelvic  Haemor- 
rhage. 

H/EMATOIDIN.— This  substance  is  one  of  the 
forms  of  iron-free  he^matin  :  it  occurs  naturally  as 
rhombic  prisms  or  needles  of  a  red  or  greenish-red 
colour — a  fact  which  shows  that  the  colour  of  he- 
moglobin is  not  dependent  on  the  iron.  It  is  of 
considerable  pathological  interest,  being  frequently 
found  in  old  clots,  and  in  the  cavities  of  ruptured 
Graafian  follicles.  It  is  the  cause  also  of  the 
staining  so  often  seen  in  the  neighbourhood  of 
extravasations  of  blood,  varying  from  lemon-yellow 
to  reddish-black. 

H/EMATOMA  (aiVaroo),  I  fill  with  blood). — A 
collection  (jf  extravasated  blood  forming  a  definite 
swelling.  The  contained  blood  may  have  under- 
gone certain  changes.    See  Cephalh.+.MATOMA  ; 

PI.tiMATOMA     AURIS;     PELVIC     H.^MORRHAGE  ; 

and  Tumours. 

H/EMATOMA  AURIS  [aiixaTU,  I  fill  with 
blood  ;  aiiris,  of  the  ear). — SvNON.  :  The  Insane 
Ear  ;  Fr.  Othematoiiic  ;  Heiiiatoine  dc  P  Oreille  des 
Aliencs  ;  Ger.  Otltaiiiatoiita  ;  O/irhlii/x^esclmuilst  von 
Gcisteskranketi. 

Definition. — An    affection    of    the  auricle. 
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which  occurs  almost  if  not  quite  exclusively  in 
the  insane,  and  consists  in  the  effusion  of  blood  or 
bloody  serum  between  the  cartilage  and  its  peri- 
chondrium, to  such  an  extent  as  to  form  a  distinct 
tumour. 

^-Etiology. — In  most  of  the  few  cases  of  hema- 
toma auris  which  have  been  published  to  show  that 
this  disease  may  occur  in  the  sane,  the  description 
given  of  the  patients  rather  points  to  their  insanity 
than  otherwise.  It  is  most  common  in  cases  of  general 
paralysis  and  mania  (acute  and  chronic),  but  also 
occurs  in  melancholia,  dementia,  and  idiocy.  It  is 
about  four  times  as  frequent  in  men  as  in  women  ; 
and  more  often  affects  the  left  ear  than  the  right. 
Sometimes  both  ears  are  affected,  but  seldom  at  the 
same  time.  There  would  seem  to  be,  in  many  or 
all  of  the  insane,  a  morbid  condition  of  the  vessels 
or  other  tissues  of  the  auricle,  which  predisposes  to 
the  occurrence  of  hrematoma.  If  this  condition  be 
present  to  a  sufficient  degree,  the  disease  may 
arise  spontaneously  ;  in  other  cases  a  very  slight 
injury  may  be  sufficient  to  cause  it ;  while  in  others 
very  considerable  violence  is  necessary  for  its  pro- 
duction. 

Symptoms   and   Course. — The  disease  first 
makes  itself  evident  by  the  appearance  of  a  swell- 
ing of  about  the  size  of  a  horse-bean ;    this  is 
almost  always  upon  the  anterior  surface  of  the 
pinna,  and  usually  in  the  neighbourhood  of  the 
fossa  of  the  antihelix.    The  skin  over  the  tumour 
is  generally  of  a  reddish  or  bluish-red  colour,  but 
may  be  unaltered  at  first ;  the  temperature  of  the 
ear  is  sensibly  raised  ;  the  swelling  is  very  painful 
and  tender  ;  there  is  no  extravasation  of  blood  from 
the  cutaneous  vessels  ;   and    the  tumour  is  not 
cedematous.    At  this  stage,  the  effusion  which  has 
taken  place  between  the  cartilage  and  its  perichon- 
drium consists  of  dark-red  fluid  blood.    In  rare 
cases  the  swelling  does  not  increase  further  ;  the 
inflammatory  symptoms  subside  after  about  a  week  ; 
absorption   gvcdually  takes    place  ;   and    only  a 
slight   thickening   remains.      More    usually  the 
tumour  increases  and  may  attain  the  size  of  a  hen's 
egg  ;  it  becomes  tense,  elastic,  distinctly  fluctua- 
ting, and  is  often  hot  and  of  a  bright  red  colour. 
Its  prominent  anterior  wall,  consisting  of  skin, 
cellular   tissue,  and  perichondrium,  is  felt  to  be 
thinner  and  less  resisting  than  the  posterior,  which 
contains  the  ear-cartilage.    In  certain  cases,  how- 
ever, owing  to  the  brittle  cartilage  having  split  up 
and  portions  of  it  having  adhered  to  either  wall, 
both  walls  present  irregularly  alternating  characters. 
The  time  which   hrematoma   takes  to  attain  its 
largest  size  varies  from  a  week  to  a  month  ;  it  then 
generally  involves  the  whole  of  the  concha,  oc- 
cluding the  external  auditory  meatus  ;  the  folds  of 
the  auricle  are  lost,  with  the  exception  of  the  helix 
(which  appears  as  a  band  running  round  the  tumour) 
and  the  dependent  lobule.    The  weight  of  the 
tumour  causes  the  whole  ear  to  fall  somewhat  for- 
wards and  outwards.    Sometimes,  especially  in  the 
presence   of  constant    or  repeated  irritation,  the 
inflammatory  stage  ma}'  last  many  weeks,  and  the 
deformity  which  always  results  from  the  aftection  is 
thereby  greatly  inci'eased.      Unless  subjected  to 
violence,  it  ver}'  rarely  happens  that  the  tumour 
opens  spontaneously,  although  its  tense  and  in- 
flamed appearance  often  seems  to  indicate  that  such 
an  occurrence  is  imminent.    If  rupture  does  take 
place,    suppuration  ensues ;  portions  of  cartilage 
come  away  ;  the  cavity  closes  very  slowly  ;  a.nd 


great  deformity  results.  The  most  common  course 
is  for  the  inflammatory  symptoms  gradually  to  sub- 
side. The  anterior  wall  becomes  firmer  owing  to 
a  new  deposit  of  cartilage  upon  its  inner  surface 
the  sense  of  fluctuation  is  gradually  lost  ;  and  the 
tumour  slowly  diminishes  in  size,  often  yielding  a 
somewhat  doughy  sensation  to  the  touch.  Occa- 
sionally, at  this  stage,  some  gaseous  contents  have 
been  observed  in  the  cavity.  The  colour  of  the 
skin  over  the  tumour  becomes  gradually  more 
dusky  ;  it  then  passes  into  yellow  and,  later  on, 
into  an  unnatural  pallor.  As  the  fluid  contents 
become  absorbed,  the  tumour  becomes  harder  and 
smaller  ;  folds  again  appear  in  the  auricle,  but  do 
not  correspond  to  the  original  ones  ;  and  the  pinna 
remains  permanently  thickened,  puckered,  and 
often  nodular. 

Anatomical  Characters. — Many  of  these 
have  been  given  above  in  explanation  of  symptoms, 
and  do  not  require  to  be  repeated.  A  shrivelled 
auricle,  which  has  previously  been  affected  by 
hrematoma,  presents,  on  section,  two  distinct  layers 
of  cartilage  :  these  are  of  varying  thickness,  and 
separated  from  each  other  by  vascular  fibrous 
tissue,  which  often  contains  within  it  other  small 
isolated  plates  of  cartilage  and  sometimes  also> 
small  portions  of  bone.  The  two  layers  of  cartilage 
have  been  developed  upon  the  inner  surfaces  of  the 
perichondrium.  The  loose  portions  of  cartilage 
and  bone  which  are  occasionally  seen  are  developed 
from  the  fibrous  tissue.  It  used  to  be  supposed 
that  the  bone  (which  is  soft,  vascular,  and  contains 
well-developed  Haversian  systems)  resulted  from 
ossification  of  the  ear-cartilage  ;  but  the  writer  has 
shown  that  this  is  not  the  case. 

Prognosis. — The  local  affection  is  in  no  way 
dangerous,  but  it  always  leaves  behind  it  a  perma- 
nent characteristic  deformity  of  the  auricle.  The 
sense  of  hearing  is  only  affected  by  the  occlusion  of 
the  auditory  meatus  ;  but  this  condition  very  rarely 
persists  after  the  acute  stage.  The  occurrence  of 
hrematoma  auris  influences  the  prognosis  of  the 
mental  disease  unfavourably,  but  does  not  neces- 
sarily indicate  the  approach  of  a  fatal  termination  to 
the  case. 

Treatment.— Protection  of  the  part  from 
injury  is  usually  all  that  is  necessary.  Cooling 
applications  are  useful  when  the  inflammation  is 
excessive.  The  tumour  should  not  be  opened  ; 
nor  should  a  portion  of  the  anterior  wall  be  re- 
moved, as  has  been  recommended  ;  these  pro- 
cedures almost  certainly  lead  to  suppuration,  owing 
to  the  extreme  difficulty  of  keeping  the  wound 
aseptic  in  an  insane  patient.  It  is  useless  to  empty 
the  cavity  by  aspiration,  as  it  fills  again  with  great 
rapidity.  Treatment  by  pressure  is  so  painful  that 
the  patient  will  not  submit  to  it. 

C.  Spencer  Cobbold. 

H/EMATOMETRA.— 5t'6-    Pelvic  H.«mor- 

RHAGE. 

H/EMATOMYELIA.— Hremorrhage  into  the 
spinal  cord.    Sc'e  Spinal  Cord,  Diseases  of. 

H/EMATO-MYELO-PORUS.  —  A  form  of 
hremorrhage  into  the  spinal  cord  described  by  van 
Gieson.    See  Spinal  Cord,  Diseases  of. 

H/CMATOPORPHYRINURIA.  —  Hrematopor- 
phyrin  {C^^U.J^.P.,)  is  an  iron-free  derivative  of 
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hiemalin,  isomeric  with  bilirubin.  It  is  present 
in  minute  amount  in  normal  urine,  and  in  larger, 
but  still  small,  quantities  in  many  morbid  urines, 
which  nevertheless  show  no  striking  peculiarity  of 
tint.  In  the  condition  usually  known  as  hoemato- 
porphyrinuria,  the  urine  contains  this  pigment  in 
considerably  larger  amount  and  has  a  dark  port- 
wine  colour.  This  colour  is  only  in  very  small 
measure  due  to  the  htematoporphyrin  present,  and 
mainly  to  other  abnormal  pigments  of  which  very 
little  is  as  yet  known.  The  condition  usually  forms 
one  of  a  group  of  toxic  symptoms,  which  follow 
the  taking  of  sulphonal,  or  even  trional,  for  longer 
or  shorter  periods.  Occasionally,  but  rarely,  similar 
urine  is  passed  by  patients  who  have  not  taken  these 
drugs. 

In  normal  and  even  in  ordinary  morbid  urines  it 
is  seldom  possible  to  detect  hsematoporphyrin  with- 
out the  employment  of  one  of  the  several  methods 
of  extraction,  but  in  the  dark  red  urines  some  of 
the  bands  of  the  so-called  '  alkaline  '  spectrum  or 
of  the  '  metallic  '  spectrum  can  usually  be  more  or 
less  clearly  seen  on  direct  spectroscopic  examina- 
tion. Only  when  a  Jiiineral  acid  is  added  does  the 
'acid  '  spectrum  appear. — Sc-e  SPECTROSCOrE  in 
iVI  E 1 1 1 C I  .N'  E  :  Colon  red  plate. 

The  occurrence  of  hasmatoporphyrinuria  in 
patients  taking  sulphonal  is  of  serious  import,  and 
calls  for  the  immediate  discontinuance  of  the  drug. 
The  administration  of  alkalis  in  such  cases  has 
been  recommended,  and  should  be  tried.  In  cases 
in  which  no  sulphonal  has  been  taken  hnsmatopor- 
phyrinuria  is  not  usually  a  grave  symptom. 

A.  E.  Garrod. 

H/EMATORRHACHIS.— Hemorrhage  into  the 
spinal  canal  on  either  side  of  the  dura  mater.  Sec 
Meninges,  Spinal. 
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H/€MATOTHORAX  (aiixa,  blood;  and  flwpa|, 
the  chest). — An  extravasation  of  blood  into  the 
pleural  cavity.    Sec  Pleura,  Diseases  of. 

Hi€MATOZOA  (alixa,  blood;  and  Cwou,  an 
animal). — This  term  is  applied  to  all  kinds  of 
animal  parasites  dwelling  in  the  blood  and  blood- 
vessels. Entozoa  ;  ^"ilariasis;  Malarial 
Disease. 

H/EMATURIA  (ai/xa,  blood  ;  and,  oSpo;',  urine). 
Synon.  :  Er.  Hhiiatnrie  ;  Ger.  Blutharnen. 
Blood  in  the  urine.    See  H,EM0RRHAGE. 

H>€MIC  MURMUR.— Y\.  murmur  connected 
with  an  abnormal  condition  of  the  blood,  as  in 
anemia.  See  An.-emia  ;  Heart,  Eunctional 
Diseases  of;  and  Physical  Examination. 

H/EMIN  (C3oH,„N,Fe03HCl).--Ha;min,  which 
may  be  prepared  from  dried  haemoglobin  by  treat- 
ment with  glacial  acetic  acid,  in  the  presence  of  an 
alkaline  chloride,  is  a  hydrochloride  of  hxmatin. 
It  crystallises  tolerably  readily  in  needle-shaped 
prisms  or  rhombic  plates,  and  thus  becomes  an  easy 
means  of  detecting  the  presence  of  blood  in  stains 
of  a  doubtful  nature.  The  crystals  are  insoluble  in 
water,  alcohol,  chloroform,  and  ether,  and  soluble 
in  caustic  alkalis  and  boiling  hydrochloric  and 
acetic  acids.    Sec  H.emorriiage  (Hematuria). 


H/CMOGLOBIN  (aXixa.,  blood;  and  globus,  a 
liall). — The  colouring  matter  of  the  blood.  See 

H.EMATIN  ;  H^EMATOIDIN  ;  H.EMATOPORPHYRIN- 

uria  ;  H.EMIN  ;  and  PI.-emosiderin. 


H/€MOGLOBINOMETER. 

Examination  of,  p.  152. 


Sec  Blood, 


H/EMOGLOBINURIA  (Hemoglobin  ;  andoSpoz', 
the  urine). — SVNON.  :  Hematinuria. 

DeI'Tnition. — A  morbid  condition  of  the  urine 
resulting  from  disintegration  of  blood-corpuscles, 
characterised  by  change  of  colour  of  the  excretion, 
in  consequence  of  the  presence  of  hemoglobin  and 
debris  of  red  corpuscles  ;  sometimes  paroxysmal  ; 
sometimes  a  result  of  the  action  of  poisons  ;  and 
sometimes  associated  with  other  more  dangerous 
symptoms,  and  tending  to  a  fatal  result. 

^Etiology. — Hemoglobinuria  is  not  referable  to 
any  structural  change  in  the  kidneys.  It  is  a 
result  of  morbid  action  in  the  blood,  consisting 
essentially  in  the  disintegration  of  the  red  corpuscles 
whereby  the  hemoglobin  is  set  free.  It  has  been 
observed  in  the  course  of  fevers,  particularly  ague 
and  scarlatina,  also  as  a  result  of  insolation,  and,  in 
the  paroxysmal  cases,  as  a  result  of  exposure  to  cold, 
and  occasionally  after  muscular  exertion.  Hemo- 
globinuria has  also  been  described  as  a  conspicuous 
symptom  of  a  disease  attacking  newly  born  infants. 
In  the  outbreak  described  by  Winckel  of  Dresden,  in 
1879,  twenty-three  cases  occurred  in  quick  succes- 
sion, and  of  these  nineteen  proved  fatal.  This  was 
evidently  due  to  the  action  of  a  specific  poison 
existing  in  the  Maternity  Hospital  at  the  time. 
Cohnheim  also  showed  that  hemoglobinuria  may 
occur  as  a  result  of  severe,  but  not  speedily  fatal, 
burns.  Transfusion  of  the  blood  of  one  kind  of 
animal  into  the  veins  of  another  suffices  to  produce 
it.  Moreover,  many  poisons  have  been  found  to 
induce  the  condition.  By  far  the  most  important  of 
these  is  chlorate  of  potassium.  In  the  case  of 
children,  one  to  two  drachms  in  the  twenty-four 
hours  is  a  dangerous  quantity  ;  in  the  adult,  three 
drachms  or  upwards.  Next  to  it,  but  at  a  long 
interval,  rank  carbolic,  hydrochloric,  sulphuric,  and 
pyrogallic  acids,  and  the  inhalation  of  arseniuretted 
hydrogen  gas.  In  what  way  we  are  to  explain  the 
action  of  these  various  substances  upon  the  blood- 
discs  is  as  yet  far  from  clear,  ljut  the  fact  that  they 
do  so  act  is  fully  established. 

Morbid  Anatomy. — The  kidneys  are  of  a  deep 
chocolate  colour  throughout,  with  radiating  strie  of 
a  darker  tint.  The  sections  show  under  a  low 
power  dark  lines  corresponding  to  the  tubules,  and 
spots  marking  the  Malpighian  bodies.  With  a 
higher  power  one  makes  out  that  the  tubules  are 
blocked  with  granular  pigment,  and  that  this  is  dis- 
charge from  the  Malpighian  tufts.  There  are  some- 
times alterations  in  the  spleen  and  in  the  bones, 
and  hemorrhages  into  various  tissues. 

Symptoms. — The  chief  clinical  features  of  hemo- 
globinuria are  those  referable  to  the  urine.  It  is 
dark  like  porter,  or  like  the  sediment  of  port  wine  ; 
sometimes  brown  like  coffee,  or  almost  black.  This 
colour  is  due  mainly  to  blood-pigment,  and  usually 
few,  if  any,  blood-corpuscles  are  present.  Pig- 
mented tube-casts  and  oxalate-of-lime  crystals  are 
often  present  in  large  numbers.    The  urine  yields 
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a  coagulum  on  healing,  or  on  the  addition  of  nitric 
acid.  Examined  spectroscopically,  it  shows  the 
characteristic  absorption-bands  of  oxyhemoglobin 
and  methremoglobin.  Otherwise  the  patient  shows 
tokens  of  general  discomfort :  gastro-intestinal  dis- 
turbance ;  jaundice  more  or  less  pronounced  ;  some- 
times enlargement  of  the  spleen,  and  subcutaneous 
hcemorrhages  ;  weakness  of  the  heart  ;  and  tendency 
to  hypostatic  congestion  in  cases  of  a  bad  type,  with 
other  symptoms  of  depression  or  even  collapse. 

Diagnosis. — The  different  forms  of  hemoglobin- 
uria have  to  be  diagnosed  from  each  other,  and 
from  certain  diseases  which  resemble  the  paroxysmal 
forms.  See  H.^moglobinuria,  Paroxysmal  ;  and 
Blackvvater  Fever. 

Prognosis. — Cases  of  this  kind  rarely  termi- 
nate unfavourably  except  when  hEemoglobinuria  is 
merely  one  of  many  symptoms  in  connection  with 
blood-poisoning.         T.  Grainger  Stewart. 

A.  E.  Garrod. 

H/EMOGLOBINURIA,      PAROXYSMAL  — 

Synon.  :  Paroxysmal  Plematinuria. 

Definition. — A  paroxysmal  affection  of  the 
system  ;  manifesting  itself  by  changes  in  the  urine, 
and  particularly  the  discharge  of  hoemoglobin  ; 
caused  sometimes  by  syphilis  or  malaria,  and  some- 
times by  other  conditions  not  yet  determined  ;  un- 
associated  with  any  anatomical  change  as  yet  recog- 
nised ;  and  characterised  by  the  occasional  occur- 
rence of  constitutional  disturbance,  with  discharge 
of  dark,  blood-stained  urine. 

Etiology. — The  more  recent  researches  point 
to  syphilis  as  the  most  important  of  the  extrinsic 
causes  of  the  disease,  and  assign  to  malaria  a  less 
important  share  in  its  causation  than  it  was  at  one 
time  supposed  to  have.  By  far  the  most  important 
cause  of  the  paroxysm  is  exposure  to  cold  :  in  a  few 
instances  the  attacks  have  followed  exertion. 
Among  intrinsic  causes,  sex  is  evidently  important, 
for  the  disease  is  almost  confined  to  males.  It  may 
occur  in  children,  and  is  apt  to  persist  during  a 
period  of  years. 

As  in  other  forms  of  hemoglobinuria,  the  sym- 
ptom is  traceable  to  disintegration  of  red  corpuscles 
within  the  circulating  fluid,  but  the  manner  in  which 
this  is  brought  about  still  remains  very  obscure. 
That  such  disintegration  may  occur  locally  has  been 
proved  experimentally  by  Ehrlich.  He  tied  a  liga- 
ture round  the  finger  of  a  patient  who  was  liable  to 
the  disease,  and  then  chilled  the  congested  part  by 
immersing  it  for  a  quarter  of  an  hour  in  ice-cold 
water,  afterwards  transferring  it  for  a  like  period  to 
tepid  water.  In  this  patient  it  was  found  that 
many  corpuscles  were  broken  down,  while  no  such 
effect  was  produced  elsewhere  in  the  body  or  in 
healthy  people.  Chvostek  has  shown  that  the  liga- 
ture alone  suffices  to  bring  about  this  result,  and  also 
that  cold  alone  does  not  cause  an  undue  hsemolysis 
in  the  blood  of  such  patients  outside  the  body.  On 
the  other  hand  their  blood  is  disintegrated  with 
undue  ease  by  mechanical  influences  such  as  shaking 
in  a  test-tube  and  also  by  the  action  of  carbon 
dioxid.e.  Murri  and  others  regard  the  vaso-motor 
disturbances  which  accompany  the  attack  as  playing 
an  equally  important  part  with  the  abnormal  blood- 
condition  in  causing  the  hemoglobinuria. 

The  attack  is  attended  by  a  conspicuous  fall  in  the 
number  of  red  corpuscles,  but  the  loss  is  quickly 
repaired.  The  morphological  blood-changes  are 
not  very  characteristic  ;  there  is  an  absence  of  the 


tendency  to  rouleaux-formation,  and  some  observers 
lay  stress  upon  the  presence  of  decolourised  red 
corpuscles  (Bbdschatteii)  which  they  regard  as  a 
characteristic  feature.  During  the  attack  the 
serum  contains  free  hemoglobin  and  may  have  a 
pink  tint.  The  few  recorded  post-!iio?ie?it  examina- 
tions have  not  revealed  any  very  striking  changes, 
but  the  presence  of  some  interstitial  change  in  the 
kidneys  suggests  that  the  undue  calls  upon  these 
organs  during  the  paroxysms  may  not  be  quite  free 
from  ill  effects  upon  them. 

Symptoms. — This  form  of  hemoglobinuria  is 
paroxysmal,  but  not  periodic.  It  may  commence 
in  childhood  or  during  adult  life.  The  recurrence 
of  the  attacks  is  determined  by  exposure  to  the 
exciting  cause.  The  paroxysm  may  commence 
abruptly  without  any  premonitory  symptom,  but  is 
more  commonly  ushered  in  by  a  feeling  of  un- 
easiness in  the  loins  and  limbs,  by  shivering,  and 
general  chilliness.  Sometimes  it  is  preceded  by 
furred  tongue,  and  other  symptoms  of  gastric 
catarrh  ;  and  sometimes  albuminuria  precedes  by  a 
few  hours  the  occurrence  of  hemoglobinuria.  Some 
degree  of  vaso-motor  disturbance,  evidenced  by 
coldness  of  the  extremities  and  often  by  '  deadness  ' 
and  pallor  of  the  fingers,  usually  accompanies 
the  paroxysm,  and  the  attack  may  be  followed 
by  a  slight  degree  of  jaundice.  The  more  abrupt 
attacks  frequently  terminate  by  the  discharge  of 
the  peculiar  urine,  the  uneasy  feelings  having 
subsided  before  it  occurs  ;  and  the  next  urine  is 
normal,  or  nearly  so.  In  some  cases  albuminuria 
precedes  or  lingers  for  a  time  after  the  discolouration 
has  passed  off,  and  sometimes  it  replaces  the  he- 
moglobinuria. After  an  initial  fall  during  the  ex- 
posure the  temperature  rapidly  rises  to  loi°  or 
103°  F.  and  as  rapidly  falls  to  normal  again  when 
the  attack  subsides. 

The  characters  of  the  urine  are  very  peculiar. 
Its  colour  is  like  porter,  or  like  that  of  muddy  port- 
wine  ;  its  specific  gravity  ranges  from  1015  to  1035  ; 
it  is  acid,  or  faintly  alkaline ;  it  is  highly  albu- 
minous ;  sometimes  it  contains  excess  of  urea.  It 
throws  down  a  copious  sediment,  which  contains 
very  few  or  no  blood-corpuscles,  but  an  immense 
amount  of  granular  blood-pigment,  with  numerous 
tube-casts — hyaline  or  epithelial,  often  loaded  or 
coated  with  amorphous  granular  matter,  and  with 
minute  crystals  of  oxalate  of  lime.  The  colour  is 
not  due  to  blood -corpuscles,  nor  to  hematin,  but  as 
a  rule  to  a  mixture  of  oxy-  and  methemoglobin. 
The  absorption-band  in  red  of  methemoglobin  is 
usually  clearly  visible  when  the  urine  is  examined 
with  the  spectroscope  (see  Spectroscope  in 
Medicine  :  Coloured  plate).  In  some  cases  the 
urine  is  less  affected,  being  merely  albuminous,  and 
not  depositing  pigment. 

A  very  interesting  point  in  the  clinical  history  of 
hemoglobinuria  is  its  relationship  to  Raynaud's 
disease.  The  relationship  is  neither  constant  nor 
exclusive,  and  the  precise  link  which  connects  them 
is  as  yet  not  clearly  determined.  Still  the  clinical 
fact  remains,  that  when  the  one  disease  exists  the 
other  is  not  infrequently  present,  and,  as  has  been 
already  mentioned,  some  vaso-motor  spasm  is  pre- 
sent during  most  paroxysms  of  hemoglobinuria. 

Diagnosis. —The  only  diseases  with  which  inter- 
mittent hemoglobinuria  is  likely  to  be  confounded 
are  hematuria,  and  renal  calculus  or  gravel.  From 
the  former  it  is  distinguished  by  the  abundance  of 
the  blood-pigment  and  the  extreme  rarity  of  blood- 
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corpuscles  ;  from  the  latter,  by  the  short  duration 
of  the  attacks,  the  presence  of  the  characteristic 
deposit,  with  the  fact  that  the  pains  affect  both 
loins,  not  merely  one.  It  is  sometimes  important 
to  distinguish  the  milder  forms,  in  which  merely 
albuminuria  occurs,  from  congestion  or  from  com- 
mencing inflammatory  Bright's  disease.  It  is  not 
always  possible  to  distinguish  these  during  the  early 
hours  of  the  attack  ;  but  the  amount  of  general  dis- 
turbance, the  state  of  the  tongue,  the  slight  jaundice, 
the  suddenness  of  the  onset,  and  the  absence  of 
dropsy,  generally  suffice  to  make  the  diagnosis 
clear. 

Prognosis. — The  prognosis  is  good  in  paroxys- 
mal hsemoglobinuria,  as  to  the  individual  paroxysm. 
The  tendency  to  the  disease  is  also  not  infrequently 
got  rid  of.    It  has  not  proved  fatal  in  any  case. 

Treatment. — With  a  view  to  preventing  the 
attacks,  individuals  who  are  subject  to  paroxysmal 
hcemoglobinuria  should  carefully  avoid  exposure  to 
cold  and  over-fatigue  of  every  kind.  They  should 
take  abundance  of  good  and  easily  digested  food, 
should  avoid  free  use  of  alcohol,  and  should  clothe 
warmly.  As  the  paroxysm  is  spontaneously  re- 
covered from,  little  need  be  done,  excepting  with 
the  view  of  alleviating  the  discomfort  of  the  patient. 
Chvostek  found  that  nitrite  of  amyl  administered 
at  an  early  stage  tended  to  cut  short  or  avert  the 
paroxysm,  but  Mannaberg  and  Donath  failed  to 
obtain  this  result.  The  patient  should  go  to  bed  and 
be  kept  warm,  and  have  abundance  of  warm  drinks. 
In  respect  of  diminishing  or  removing  the  tendency 
to  the  malady,  various  remedies  have  been  found 
useful,  among  which  may  be  mentioned  quinine, 
tincture  of  cinchona,  iron,  arsenic,  and  chloride  of 
ammonium.  Antisyphilitic  treatment  by  means  of 
mercury  has  also  been  found  useful,  and  has  even 
brought  about  a  cure  in  some  cases. 

T.  Grainger  Stewart. 
A.  E.  Garrod. 

H/EMOGLOBINURIC  FEVER. -6-<'6'  Black- 
water  Fever. 

H/EMO-PERICARDIUM  (or;ua,  blood;  Tr€p(, 
about  ;  and  napSia,  the  heart). — An  extravasation 
of  blood  into  the  sac  of  the  pericardium.  .SVc 
Pericardium,  Diseases  of. 

H/EMOPHILIA  {ai/jLa,  blood  ;  and  (piXia,  pre- 
disposition for).  —  Synon.  :  Hfemorrhagic  Dia- 
thesis ;  Bleeders ;  Fr.  Heniophilic ;  Ger.  Blnfer- 
kraiikheit . 

Definition. — A  congenital  disease,  often  heredi- 
tary, characterised  by  a  tendency  to  immoderate 
bleedings,  whether  spontaneous  or  traumatic,  and 
to  obstinate  swellings  of  the  joints. 

/Etiology.  —  Men  are  far  more  liable  than  women 
to  this  disease,  the  proportion  being  about  eleven 
to  one.  Women  who  suffer  from  hKmophilia  show 
much  less  typical  specimens  of  the  disease  than  men, 
and  rarely  die  from  haemorrhage,  although  floodings 
and  profuse  menstruation  are  common. 

The  best-ascertained  cause  of  haemophilia  is 
hereditary  predisposition.  No  other  cause  is  known 
with  anything  like  certainty.  The  origin  of  the 
disease  dc  novo  has  not  been  definitely  proved.  In 
a  family  of  bleeders,  the  disease  descends  asaruleto 
the  boys  through  the  mothers,  the  women  remaining 
quite  healthy  and  apparently  free  from  all  disease. 
In  this  way  it  may  persist  through  seven  generations. 


as  in  the  Appleton-.Swayne  family.  The  fathers  do 
not  seem  to  transmit  the  disease  to  their  sons  :  at 
least,  instances  of  this  are  rare.  The  women  of 
bleeder  families  are  remarkably  fertile.  Some  have 
thought  hxmophilia  to  be  more  common  in  Germany, 
but  this  is  probably  owing  to  the  greater  attention 
paid  to  the  disease  in  that  country.  Cases  have 
been  met  with  in  the  Indian  Archipelago,  North 
America,  the  Scandinavian  kingdoms,  and  elsewhere. 
The  disease  is  not  limited  to  the  Aryan  races,  as 
the  Jews,  a  Semitic  people,  are  singularly  liable 
to  it. 

Anatomical  Characters. — No  morlnd  ap- 
pearances have  yet  been  found  after  death  with  any 
constancy.  The  blood-vessels  are  apparently  un- 
altered. The  condition  of  the  blood  has  not  yet 
been  properly  investigated.  The  statement  that 
the  l)lood-plate!ets  are  diminished  in  number  or 
altogether  absent  also  lacks  confirmation.  It  has 
been  suggested  that  there  is  a  marked  increase  in 
the  mass  of  the  blood,  and  it  has  been  repeatedly 
found  that  there  is  an  increase  in  the  number  of  red 
lilood-corpuscles.  It  would  be  important  to  ascer- 
tain whether  the  number  of  white  corpuscles  is  in- 
creased or  diminished,  and  whether  they  are  altered 
in  character.  The  swellings  of  the  joints  appear  in 
some  cases  to  be  due  to  the  extravasation  of  blood 
within  the  articulation.  At  other  times  it  may 
apparently  represent  an  irritation  of  the  bone- 
marrow. 

Symptoms. — The  first  signs  of  hremophilia  are 
commonly  seen  during  the  first  year  of  life  ;  but 
sometimes  they  are  delayed  until  the  beginning  (jf 
the  second  dentition.  Cases  on  record  of  a  much 
later  appearance  of  the  first  symptoms  are  not  trust- 
worthy. It  is  very  rare  for  bleedings  to  be  noticed 
at  birth.  There  is  nothing  about  the  subjects  of 
haemophilia,  when  not  suffering  from  Ijleeding,  to 
distinguish  them  from  ordinary  persons.  They  look 
well  ;  and  nothing  amiss  can  be  discovered  by 
physical  examination  in  the  chest  or  abdomen. 

There  are  three  well-marked  degrees  of  haemo- 
philia. The  first  is  the  most  typical  and  charac- 
teristic, in  which  there  is  a  tendency  to  every  kind 
of  hoimorrhage,  traumatic  or  spontaneous,  inter- 
stitial or  superficial.  The  swelling  of  the  joints  is 
well-marked.  This  degree  is  scarcely  ever  seen 
in  women  ;  but  it  is  the  most  common  among 
men.  In  the  second  degree,  spontaneous  haemor- 
rhages from  the  mucous  membranes  only  are  present. 
The  third  degree,  in  which  the  tendency  is  little 
marked,  is  seen  only  among  the  women  of  bleeder- 
families  ;  and  shows  itself  only  by  spontaneous 
ecchymoses. 

Hicniorrhagc. — Spontaneous  bleedings  are  some- 
times preceded  by  symptoms  of  unusual  fulness  and 
plethora.  The  mucous  membranes  supply  the  blood 
in  this  case  ;  in  childhood  bleeding  from  the  nose  is 
the  most  common,  and  also  the  most  fatal,  although 
bleedings  from  the  bowel,  mouth,  or  chest  may 
also  occur.  There  has  been  only  one  known  instance 
of  death  from  hx-maturia.  The  traumatic  bleedings 
vary  much  in  intensity,  even  in  the  same  individual. 
Death  has  followed  division  of  the  frsenum  of  the 
tongue,  vaccination,  leeching,  and  the  extraction  of 
a  tooth.  This  last  is  a  very  common  cause  of  death. 
If  abscesses  be  opened,  furious  bleeding  commonly 
takes  place  ;  and  the  same  occurs  if  a  blood-tumour 
or  extravasation  of  blood  be  interfered  with. 

The  bleeding  is  nearly  always  capillary,  and 
may  kill  in  a  few  hours  or  after  some  weeks.  The 
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quantity  of  blood  lost  is  sometimes  enormous. 
After  the  bleeding  the  patients  are  extremely 
anremic  ;  and  this  state  may  last  for  months. 

Besides  superficial  bleedings,  interstitial  htemor- 
rhages,  ecchymoses,  and  blood-tumours  may  be 
observed,  whether  spontaneous  or  traumatic.  A 
bruise  which  a  healthy  person  would  not  feel  may 
fill  the  connective  tissue  of  a  limb  with  blood  ;  or 
the  bleeding  may  be  circumscribed,  and  form  a 
tumour  instead. 

Swelling  of  the  joints. — This  chiefly  affects  the 
larger  joints,  the  knee  being  most  commonly 
attacked.  The  pain  may  pass  from  one  joint  to 
another  and  finally  settle  in  the  knee.  The  joint, 
most  commonly  after  some  injury,  becomes  swollen 
and  painful,  and  apparently  filled  with  fluid  ;  there 
is  fever  ;  and  this  state  may  last  for  many  weeks. 
Relapses  are  very  apt  to  occur  during  comvalescence. 

A  case  of  haemophilia  of  one  kidney  has  been 
reported,  and  the  removal  of  the  affected  organ  led 
to  cure  (Senator).  As  a  rule  the  disease  lasts 
throughout  life,  but  may  become  less  marked  with 
advancing  years.  Some  bleeders  may  reach  old  age 
and  ultimately  die  of  disease  unconnected  with  their 
hemorrhagic  diathesis. 

Diagnosis. — The  diagnosis  of  hemophilia  is 
often  easy.  If  from  early  infancy  a  boy  have 
suffered  repeatedly  from  abundant  bleeding — espe- 
cially traumatic — and  from  joint-affections,  there 
can  be  no  doubt  of  the  diagnosis.  It  is  made  more 
certain  by  the  existence  of  hereditary  predisposition. 
In  women  the  diagnosis  must  be  made  with  more 
care,  as  they  are  subject  to  hemorrhagic  disorder 
which  first  appears  about  puberty,  but  which  is  not 
hereditary.    See  Menses,  Disorders  of. 

Prognosis. — The  prognosis  is  not  so  serious  with 
respect  to  life  as  was  formerly  thought. 

Treatment. — The  treatment  of  hemophilia 
includes  almost  the  whole  subject  of  the  treatment 
of  hemorrhage.  Surgical  interference  in  the  way  of 
the  ligature  of  arteries  is,  however,  contra-indicated 
in  connection  with  hemophilia,  as  the  hemorrhage 
in  such  cases  is  almost  exclusively  capillary.  For 
the  same  reason,  the  administration  of  ergot,  with  a 
view  to  bringing  about  a  contraction  of  the  arterioles, 
would  not  be  likely  to  prove  .of  service.  Treatment 
ought  to  be  directed  entirely  to  bringing  about  an 
increase  (a)  in  the  rapidity  of  coagulation,  and  (/') 
in  the  firmness  of  the  resulting  clot.  In  our  pre- 
sent ignorance  on  the  subject  of  the  pathology  of 
hemophilia,  treatment  must  take  cognisance  of  every 
factor  which  is  known  to  influence  the  coagulability 
of  the  blood.  The  facts  that  have  been  ascertained 
in  connection  with  this  subject  are  as  follows  :  A 
defect  in  coagulability  may  depend  on  one  or  other 
of  the  following  conditions  : — 

A  Deject  in  the  Inorganic  Siibstratiiin  of  Fibrin. — 
This  may  consist  in  a  diminution  of  the  amount  of 
available  calcium-salts  in  the  blood.  Defective 
coagulation  arising  from  this  cause  is  to  be  met  by 
the  administration  of  lime-salts,  preferably  calcium 
chloride  (grs.  x-xx).  Owing  to  the  disagreeable 
taste  and  deliquescent  nature  of  the  salt,  it  is  best 
administered  in  the  form  of  a  varnished  pill  or 
an  enema.  A  one-per-cent.  solution  of  calcium 
chloride  may  also  be  applied  as  a  local  styptic. 
Stronger  solutions  are  not  to  be  recommended, 
as  coagulation  is  retarded  after  a  certain  percentage 
of  calcium  has  been  exceeded.  In  view  of  the 
fact  that  the  action  of  the  lime-salt  is  not  instan- 
taneous, the  solution  must  be  applied  on  a  tampon 


in  such  a  manner  as  to  hinder  the  flowing  away 
of  the  blood  with  which  it  comes  in  contact.  In. 
all  cases  the  clots  obtained  by  the  addition  of  lime 
to  the  blood  are  characterised  by  an  extraordinary 
firmness.  The  coagulative  efficacy  of  a  solution  of 
lime-salts  can  be  increased  by  the  addition  of  fibrin- 
ferment.  This  last  can  be  obtained  by  extracting 
washed  fibrin  with  water. 

A  Defect  in  the  Organic  Substratiiin  of  Fibrin. — 
There  is  little  doubt  that  the  coagulation  of  the 
blood  is  brought  about  by  the  combination  of  an 
element  of  plasma-fibrinogen  witli  a  fibrinoplastic 
element  derived  from  the  breaking  down  of  the 
white  corpuscles.  This  fibrinoplastic  element  con- 
sists of  the  substance  which  is  known  as  Wool- 
dridge's  tissue-  or  cell-fibrinogen.  A  diminution  of 
the  available  tissue-fibrinogen  in  the  blood  leads 
to  a  condition  of  diminished  coagulability.  Its 
addition  to  the  blood  in  all  cases  is  followed  by  an 
immediate  increase  of  coagulability,  and  an  increased 
formation  of  fibrin.  In  view  of  this  fact  a  local 
application  of  tissue-fibrinogen  would  appear  to  be 
indicated  when  hemorrhage  in  hemophilia  does 
not  yield  to  the  application  of  lime,  or  lime  and 
fibrin-ferment.  Tissue-fibrinogen  may  be  obtained 
in  the  following  manner  :  Procure  the  thymus  gland 
(the  (-/^(^^/-sweetbread)  or  testicle  of  a  calf,  lamb,  or 
other  animal.  Mince  it  fine  in  a  mincing-machine, 
and  extract  with,  say,  twenty  times  its  volume 
of  water  for  ten  minutes  to  twenty-four  hours. 
Strain  through  fine  muslin  or  through  flannel,  and- 
add  to  each  pint  of  the  strained  infusion  I  ounce 
of  diluted  or  I  fluid  drachm  of  strong  acetic  acid 
(B.P. ).  A  precipitate  of  tissue-fibrinogen  forms 
almost  immediately.  Allow  it  to  settle,  and  get 
rid  of  the  supernatant  fluid  by  decantation,  or, 
better,  collect  the  precipitate  on  a  filter-paper. 
In  either  case  dissolve  the  tissue-fibrinogen  thus 
obtained  by  the  addition  of  a  few  drops  of  alkali- 
(dilute  carbonate  or  bicarbonate  of  sodium).  Apply 
the  somewhat  viscid  solution  on  a  tampon  of  cotton- 
wool to  the  bleeding  point.  Escharotics  such  as 
ferric  chloride  are  seldom  found  to  be  of  any  service 
in  bleeding  in  hemophilia. 

In  cases  of  severe  hemorrhage,  transfusion  may 
be  necessary,         Saline  Solution,  Infusion 

OF  ;  and  TRANSFUSION. 

General  Treatment  of  the  Morbid  Con- 
dition.— It  is  impossible  in  our  present  ignorance 
of  the  pathology  of  hemophilia  to  lay  down  a 
scientific  method  of  treatment.  It  will,  however, 
be  evident  that  any  treatment  directed  towards 
rendering  the  blood  more  coagulable  would  be 
indicated.  Thus  the  administration  of  lime-salts 
might  prove  useful.  Further,  the  means  which  are  - 
at  our  disposal  for  increasing  the  number  of  white 
corpuscles  in  the  blood  might  be  employed,  with  a 
view  of  increasing  the  amount  of  the  fibrinoplastic  ■ 
element,  for  we  have  seen  that  tissue-  or  cell- 
fibrinogen  is  contained  in  the  white  corpuscles. 
While  awaiting  further  information  on  this  subject, 
the  following  therapeutic  agents  might  be  brought 
into  requisition  :  (a)  The  administration  of  aromatic 
substances,  such  as  camphor  and  turpentine.  The 
administration  of  these  substances  increases  the 
number  of  white  corpuscles  in  the  blood  (Binz),  and 
they  are  employed  apparently  with  success  in  the 
treatment  of  internal  hemorrhages.  {b)  The 
administration  of  pilocarpine  (Horbaczewski),  which 
increases  the  number  of  circulating  white  corpuscles. 
(c)  The  administration  of  nuclein  (Horbaczewski),, 
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or  nuclein-containing  substances  such  as  tissue- 
tibrinogen  (Wright),  for  these  substances  increase 
the  number  of  white  corpuscles  in  the  blood.  They 
are  available  in  the  form  of  yeast,  sweetbreads, 
lamb's  fry,  and  kidneys.  It  has,  however,  not 
yet  been  ascertained  whether  these  cell-substances 
lose  their  efficacy  on  boiling.  The  subcutaneous 
inoculation  of  100-200  cubic  centimetres  of  a 
sterilised  i-2|-per-cent.  solution  of  gelatine  (of  the 
equality  used  for  Ijacleriological  purposes)  has 
recently  been  favouraljly  reported  on. 

A.  E.  Wkigh'j-. 

William  Bulloch. 

H/EMOPTYSIS  (alfxa,  blood  ;  and  tttvw,  I 
spit). — Synon.  :  Fr.  Hcinoptysic  ;  Ger.  Bluthustcii. 
Hcemorrhage  from  the  larynx,  trachea  or  lungs. 

See  n.F.MORRHAGE. 


blood  ;  and  pj^yuu/xi, 
r.  Ileihorrhagie  ;  Ger. 


an)' 


H/EMORRHAGE  (af^a, 
I  burst  forth). — Synon.  :  F 
Bhttfluss. 

Definition.— The  escape  of  blood  from 
part  usually  containing  it. 

This  article  will  deal  generally  with  those  cases  of 
hajmorrhage  which  result  in  the  expulsion  of  blood 
from  one  of  the  natural  passages  opening  on  the  out- 
side of  the  body,  viz.  (l)  Nose  (see  Epistaxis), 

(2)  Mouth    (Hcemoptysis    and  HKmatemesis), 

(3)  Ear  (Otorrhagia),  (4)  Anus  (sec  Intestines, 
H/EMORRHAGE  from  ;  and  Mel.^Na),  (5)  Urethra 
(Hsematuria),  (6)  Vagina  (see  Metrorrhagia). 
Hremoptysis,  Hrematemesis,  and  Hematuria  are 
considered  in  detail  at  the  end  of  the  present  article. 

/Etiology. — The  causes  of  hemorrhage  thus 
defined  maybe  placed  in  three  groups.  —  I.  General 
causes. — a.  Uniformly  distributed  disease  of  the 
vessels  or  defects  in  the  composition  of  the  blood 
may  lead  to  haemorrhage.  This  group  includes  len- 
cocythivmia,  per7iicioiis  anieaiia,  hicinopliilia,  scurvy, 
and  puipura.  These  diseases  may  give  rise  to 
hosmorrhage  from  any  of  the  sites  just  mentionedf. 
To  these  may  be  added  ycHoiv  fever  and  acute  yellow 
atrophy  of  the  liver,  which  may  cause  hxmorrhage 
into  the  cavity  of  the  stomach  and  consequently 
hDsmatemesis. 

/>.  Sudden  and  e.xtreme  increase  in  the  venous 
pressure  may  cause  rupture  of  indifferently  supported 
vessels.  In  this  way  epistaxis  or  otorrhagia  may  be 
caused  by  a  paroxysm  of  zvlwoping  cough. 

2.  Local  causes. — a.  Injury  of  the  vessel  or 
vessels  from  which  the  haemorrhage  occurs  is  often 
the  responsible  cause.  Thus,  a  broken  rib  may 
give  rise  to  hx-moptysis  from  damage  to  the  vessels 
of  the  subjacent  lung  ;  a  calculus  in  the  pelvis  of 
the  kidney  may  cause  hiematuria  ;  and  a  szuallowed 
fish-bone  or  corrosive  poison  may  produce  haemate- 
mesis. 

b.  Disease  of  the  vessel-wall  may  so  weaken  it 
that  it  gives  way  under  the  ordinary  blood-pressure. 
Among  the  diseases  weakening  the  walls  of  the  ves- 
sels, tubercular  arteritis  stands  first  as  the  principal 
cause  of  hiemoptysis  in  phthisis.  Necrosis  of  tissue 
depending  on  the  direct  action  of  other  bacterial 
products,  or  on  vascular  occlusion — conditions  oc- 
curring in  suppuration,  syphilis,  and  enteric  fever — 
may  also  lead  to  destruction  of  part  of  a  vessel-wall 
before  the  lumen  is  closed  by  thrombosis.  Local 
arie}-io- scleras  is  may  lead  to  rupture  of  the  aorta,  and 
the  invasion  of  the  lung  by  a  ueiv-growth  may  cause 
hfemoptysis  from  rupture  of   the  vessels  of  the 


tumour.  <■.  Increased  local  intra-vascular  pressure 
may  lead  to  the  rupture  of  the  affected  vessel. 
Thus,  the  increased  pressure  in  the  portal  vein  in 
cases  of  portal  cirrhosis  of  the  liver  may  cause 
copious  ha;morrhage  from  oesophageal  varices,  them- 
selves a  result  of  the  earlier  stages  of  the  disease, 
and  so  give  rise  to  hsematemesis.  The  engorgement 
of  the  pulmonary  \'essels  in  mitral  stenosis  is 
frequently  attended  by  haemoptysis. 

3.  AJisccllaneous  causes. — It  is  necessary  to  men- 
tion the  possibilities  of  feigned  lueinorrliage  as  well 
as  the  so-called  vicarious  hieiiiorrhage  believed  by 
some  to  take  the  place  of  arrested  menstruation. 
Moreover,  blood  may  be  subsequently  mixed  with, 
a  discharge  and  give  rise  to  erroneous  conclusions, 
as  in  the  case  of  hoematuria  due  to  admixture  with 
blood  from  the  vagina.    See  Life  Assurance. 

Characters. — The  appearance  of  the  Vjlood 
will  vary  w  ith  the  amount  and  source  of  the  haemor- 
rhage, with  the  time  which  has  elapsed  since  its 
escape  from  the  vessels,  with  the  place  in  which  it 
may  have  been  retained,  and  with  the  substances 
intermixed  with  it.  In  general  terms,  blood  from, 
an  arter)'  is  bright,  and  blood  from  a  vein  dark  ; 
but  this  distinction  is  often  of  little  value,  since 
blood  exposed  to  air  w  ill  soon  become  bright  red, 
whatever  its  source.  A  copious  haemorrhage  from  a 
small  aneurysm  in  a  tuberculous  lung  will  present 
precisely  the  same  appearance  as  a  similar  amount 
of  blood  from  the  dilated  veins  at  the  lower  end  of 
the  oesophagus  in  a  case  of  cirrhosis  of  the  liver. 
The  blood  from  a  small  haemorrhage  is  more  likely 
to  be  retained  within  the  cavities  of  the  body,  and 
therefore  to  show  signs  of  decomposition  when 
expelled.  Consequently,  large  haemorrhages  present 
the  greatest  difficulties  in  diagnosis,  so  far  as  the 
appearance  of  the  blood  is  concerned  ;  and  blood 
altered  so  as  almost  to  resemble  coffee-grounds  is 
generally  derived  from  some  part  in  which  it  can  be 
easily  retained,  and  in  which  chemical  changes 
readily  occur,  e.g.  from  the  stomach  rather  than 
from  the  lung.  For  similar  reasons  a  small  amount 
of  bright  blood  passed  per  auuiii  is  generally  derived 
from  the  lower  end  of  the  rectum,  and  a  large 
amount  of  dark  tarry  blood  from  the  stomach  or 
duodenum.  The  substances  intermingled  with  the 
Ijlood  will  often  afford  assistance  in  the  diagnosis 
of  its  origin.  Recognisable  particles  of  food  are 
generally  derived  from  the  stomach,  though  if  a 
meal  have  been  taken  a  short  time  previously,  a  few 
fragments  might  have  collected  in,  and  be  ejected 
from,  the  mouth.  Bronchitic  or  phthisical  sputa 
mixed  with  blood  expectorated  the  day  after  a 
haemorrhage  afford  certain  evidence  of  its  origin. 

Diagnosis. — The  diagnosis  of  the  exact  site  of 
the  haemorrhage  depends  upon  the  consideration  of 
four  items  of  evidence.  I.  The  history  of  the 
patient. — This  may  reveal  the  occurrence  of  injury 
or  the  existence  of  disease  sufficient  to  give  rise  to 
the  haemorrhage.  2.  The  phenomena  attending  the 
expulsion  of  the  —Coughing  or  vomiting  will 
at  once  suggest  the  origin  of  the  haemorrhage,  though 
vomited  blood,  unless  in  large  quantity,  may  have 
been  previously  swallowed.  3.  The  characters  of 
the  blood. — These  have  already  been  considered. 
4.  The  physical  examination  of  the  patient. — This 
is  only  permissible  to  a  very  limited  extent,  but  mere 
observation,  palpation,  and  auscultation  may  suffice 
to  discover  a  thoracic  aneurysm,  a  tuberculous  lung, 
or  a  cirrhosed  liver. 

Effec  ts. — A  small  haemorrhage  from  the  nose. 
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from  the  rectum,  or  even  from  the  lung  may  be 
followed  by  a  sense  of  relief  and  give  rise  to  no  un- 
pleasant effects.  The  rapid  loss  of  a  large  quantity 
of  blood  is  attended  by  pallor,  sudden  fall  of  tem- 
perature, collapse,  rapid  breathing,  syncope,  and, 
just  before  death,  convulsions.  A  second  large 
haemorrhage  within  twenty-four  hours  is  generally 
fatal.  At  the  end  of  this  time  regeneration  of  the 
blood  proceeds  rapidly,  and  the  danger,  therefore, 
speedily  diminishes.  Repealed  hemorrhages  may 
lead  to  persistent  ancemia.  See  Blood,  Morbid 
Conditions  of. 

If  the  hajmorrhage  depend  on  any  of  the  general 
causes,  on  local  increase  of  the  blood-pressure,  or 
on  injuries,  it  will  tend  to  cease  gradually  as  the 
intravascular  pressure  diminishes.  If,  however,  it 
liepend  on  the  rupture  of  a  softened  part  of  an 
arterial  wall,  or  on  an  ulcerated  opening  in  a  vein, 
it  will  often  increase,  continue,  or  recur  at  short 
intervals. 

Treatment. — Healing  takes  place  primarily  by 
thrombosis,  and  later  on  by  proliferative  inflamma- 
tion of  the  affected  vessel.  To  produce  this,  absolute 
rest — physical,  emotional,  and  mental — and  a  low 
bluod-pressiire  are  essential.  The  faintness  follow- 
ing a  hemorrhage  is  itself  beneficial,  and  stimulants 
should  never  be  given  with  a  view  to  removing  it, 
although  the  patient  may  thereby  be  temporarily 
gratified.  The  posture  to  be  recommended  will 
vary  with  the  seat  of  the  hemorrhage,  but  the  ad- 
ministration of  morphine  is  a  safe  procedure  in 
nearly  all  cases  of  severe  hemorrhage.  Styptics 
may  be  employed  if  there  is  any  probability  of  the 
drug  reaching  the  affected  part.  Ergot  and  its 
derivatives  should  never  be  given  if  the  hemorrhage 
is  due,  as  it  usually  is,  to  diseased  vessels  or  in- 
creased intravascular  pressure,  but  may  be  useful 
in  capillary  hemorrhage  or  when  a  muscular  organ, 
like  the  uterus,  is  the  seat  of  the  hemorrhage.  It 
is  sometimes  necessary  to  adopt  measures  calculated 
to  increase  the  coagulability  of  the  blood.  See 

H.EMOPHILIA. 

Haematemesis. — Sources.  —  Vomited  blood 
may  be  derived  from  vessels  in  the  oesophagus, 
stomach,  or  duodenum  ;  or  from  the  rupture  of  an 
aneurysm  through  the  wall  of  one  of  these  organs. 

.Etioi-OOY.  I.  General. — Any  of  the  hienior- 
rhagic  diseases  of  the  blood  enumerated  above  may 
give  rise  to  hematemesis,  copious  or  slight,  but  no 
general  increase  in  the  venous  pressure,  however 
sudden,  is  likely  to  cause  it. 

2.  Local. — Injury  of  the  vessels  may  be  due  to 
penetrating  wounds  from  the  outside  or  inside  (fish- 
bone), or  corrosive  fluids.  Blood  derived  from 
these  sources  is  small  in  amount  and  dark  in  colour. 
Prolonged  retching  may  cause  rupture  of  a  small 
vessel  and  give  rise  to  the  vomiting  of  a  small 
amount  of  bright  blood.  An  aneiaysm  of  the 
abdominal  aorta  or  of  one  of  its  upper  branches 
may  occasionally  rupture  into  the  stomach,  and  if 
this  occur  the  vomited  blood  will  be  abundant  and 
bright.  Among  the  diseases  of  the  vessel-walls, 
acnte  ulceration  of  stomach  or  duodenum  must  be 
placed  first.  A  branch  of  the  splenic,  coronary,  or 
superior  pyloric  artery  may  be  opened,  and  the 
resulting  hemorrhage  be  proportionately  severe  ; 
in  such  case  the  blood  is  bright  and  sometimes  frothy. 
Occasionally  in  acute  ulceration  and  almost  in- 
variably in  chronic  ulceration  or  in  the  ulceration  of 
a  malignant  growth  only  small  vessels  are  affected 


and  but  little  blood  is  effused,  and  this  is  not  ejected 
until  it  has  undergone  considerable  change  and 
become  of  coffee-ground  appearance.  The  hemate- 
mesis so  frequently  complicating  portal  cirrhosis  of 
the  liver  is  generally  copious,  and  the  blood  bright, 
though  derived  from  the  ulceration  and  rupture 
of  the  dilated  venous  anastomoses  at  the  lower  end 
of  the  oesophagus,  and  often  passing  into  the 
stomach  before  being  expelled  from  the  mouth. 
If  blood,  escaping  into  the  oesophagus,  either  from 
ruptured  varicose  veins  or  from  an  aneurysm  of 
the  descending  thoracic  aorta,  be  expelled  at  once, 
it  is  voided  easily  without  cough  or  vomiting. 

3.  Accidental. — Blood  derived  from  the  nose, 
gums,  larynx,  lungs,  and  elsewhere  may  be  swallowed 
and  subsequently  vomited.  It  is  then  more  or  less 
discoloured  and  rarely  exceeds  a  few  ounces. 

Diagnosis. — When  the  blood  is  much  altered  by 
the  action  of  the  other  gastric  contents,  the  ap- 
pearance it  presents  may  be  closely  simulated  by  food, 
bile,  medicines  containing  iron,  and  red  wine,  if 
these  have  been  detained  in  the  stomach  for  a  few 
hours.  In  doubtful  cases  a  filtered  solution  of  the 
vomit  in  caustic  potash  should  be  prepared  and 
examined  by  means  of  a  pocket-spectroscope  [see 
Spectroscope  in  Medicine)  ;  or  the  htcmin-test 
may  be  employed  (p.  622).  The  history  of  the  case 
and  the  reddish-brown  colour  of  the  vomit  are, 
however,  in  most  cases,  a  sufficient  guide.  Cough 
may  accompany  hematemesis. 

Prognosis. — First  attacks  of  hematemesis  are 
not  generally  fatal  unless  due  to  rupture  of  an 
aneurysm,  or  to  implication  of  the  aorta  or  of  any 
large  arterial  trunks  supplying  the  stomach.  As 
the  exact  local  condition  in  ulceration  can  never  be 
ascertained  no  definite  prognosis  can  ever  be  given. 
The  recurrence  of  hemorrhage  very  seriously  affects 
the  prognosis. 

Treatment.— If  the  hemorrhage  is  severe,  halt 
a  grain  of  morphine  should  be  given  by  hypodermic 
injection  ;  and  absolute  rest  in  the  recumbent  pos- 
ture be  maintained  for  six  hours,  no  movement  of 
any  kind  being  permitted.  At  the  end  of  that 
time  rectal  feeding,  by  suppositories,  may  be  com- 
menced, but  nothing,  not  even  ice,  must  be  given 
by  the  mouth  ;  although,  to  allay  thirst,  the  tongue 
may  be  painted  with  lemon-juice  and  a  little  gly- 
cerine, and  a  few  ounces  of  warm  water  may  be  in- 
jected into  the  rectum.  If  the  collapse  is  serious, 
ammonia  may  be  gently  sniffed  as  a  stimulant,  or 
half  an  ounce  of  brandy  given  per  rectum.  Styptics 
are  of  doubtful  benefit.  Fifteen-grain  doses  of 
gallic  acid  or  4  grains  of  the  Pilula  Plumbi  c.  Opio 
may  be  given  by  the  mouth.  When  the  hemorrhage 
clearly  depends  on  cirrhosis  of  the  liver,  styptics 
are  of  most  use,  while  morphine  is  often  un- 
necessary. In  these  cases  calomel  followed  by  a 
saline  purge  should  be  given  after  an  interval  of 
two  days.  Cautious  feeding  by  the  mouth  may  be 
recommenced  at  the  end  of  three  days,  except  in 
acute  ulceration,  when  it  should  be  deferred  until 
ten  days  have  elapsed. 

Haemoptysis.  — Sources.  —  The  laryngeal, 
bronchial,  and  pulmonary  blood-vessels,  or  an 
aneurysm  bursting  into  the  air-passages  from  with- 
out. 

Causes.  —  l.  General. — Hemoptysis  from  blood- 
diseases  is  usually  slight,  the  blood  being  generally 
derived  from  the  mucous  membrane  of  the  larynx, 
trachea,  or  bronchial  tubes. 
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2.  Local.  — Blood  escaping  from  the  lungs  is 
chiefly  due  to  local  changes.  Injury.,  such  as  a 
broken  rib  pushed  inwards,  may  damage  the  vessels 
of  the  lung  and  give  rise  to  hremoptysis  without 
producing  pneumothorax  or  hemothorax.  Inhaled 
foreign  bodies,  especially  if  provided  with  sharp 
edges  or  points,  may  damage  the  mucous  membrane 
of  the  air-passages  and  cause  ha-moptysis.  An  an- 
eurysm of  the  transverse  or  descending  aorta  may 
burst  into  the  air-passages  and  cause  fatal  hemor- 
rhage, often  preceded  by  slight  hemoptysis  for  a 
few  days. 

Disease  of  the  vessels  leading  to  rupture  is  usually 
tubercular.  (l)  Tubercular  arteritis  may  affect  the 
smaller  branches  of  the  bronchial  or  pulmonary 
arteries  and  cause  such  weakening  of  the  walls  that 
the  ordinary  pressure,  especially  during  coughing, 
suffices  to  cause  rupture  of  the  diseased  vessel.  The 
lumen  of  the  vessel  is  often  much  diminished  before 
rupture  occurs,  thrombosis  readily  follows  the  local 
fall  in  blood-pressure,  and  consequently  the  hemor- 
rhage is  often  slight.  This  is  the  chief  cause  of  hemor- 
rhage in  early  phthisis.  (2)  In  the  necrosis  and 
caseation  of  tissue  which  leads  to  the  formation  of  a 
tubercular  cavity,  two  changes  leading  to  hemor- 
rhage may  affect  the  principal  vessels  traversing 
the  affected  area,  {a)  The  cavity  may  arise  in  the 
immediate  neighbourhood  of  an  arterial  branch  of 
medium  size,  and  the  wall  may  Ije  inflamed  and 
wealcened  at  the  outset,  dilating  under  the  intra- 
vascular pressure  so  as  to  form  an  aneurysm,  the 
walls  of  which  are  in  immediate  contact  with  those 
of  the  cavity,  which  it  fills.  Sooner  or  later,  as 
the  cavity  enlarges,  the  wall  of  the  aneurysm  will 
give  way,  and  the  blood  be  ultimately  discharged 
through  any  connection  that  may  exist  between  the 
cavity  and  the  air-passages.  This  is  the  principal 
cause  of  severe  hemoptysis  in  late  phthisis,  (h)  In  a 
few  cases  the  walls  of  large  arterial  trunks  traversing 
a  large  chronic  cavity  may  undergo  ulceration  and 
rupture  before  their  lumen  is  entirely  obliterated. 
In  such  cases  severe  hemorrhage  may  follow. 
Laryngeal  hemorrhage  is  generally  due  to  ulceration 
— acute  or  malignant.  lu  both  cases  it  may  lie 
slight  or  severe.  Hemorrhage  is  very  rare  in 
tubercular  ulceration  of  the  larynx.  In  this  group 
must  be  placed  the  hemoptysis — slight  in  the  early 
stages,  severe  and  often  fatal  in  the  later — of  malig- 
nant growths  arising  in  or  invading  the  lung  ;  also 
the  hemorrhage  due  to  the  presence  of  a  hydatid 
cyst,  the  Distoma  Ringeri,  bronchiectatic  ulcera- 
tion, and  gangrene  ;  for  although  hemoptysis  may  be 
the  first  sign  of  gangrene,  it  generally  occurs  during 
the  later  stages  and  is  then  not  infrequently  fatal. 

Increased  intra  vascular  pressure. — This  may 
co-exist  with  any  of  the  preceding  conditions  and 
facilitate  rupture  of  the  affected  vessels.  In  most 
cases,  however,  it  acts  upon  vessels  uninjured  save 
by  the  interference  with  their  nutrition  dependent 
upon  passive  congestion.  This  is  the  prijicipal 
cause  of  the  slight  hemoptysis  which  may  follow 
severe  coughing  in  bronchitis,  and  of  the  attacks  of 
more  severe  bleeding  that  rarely  complicate  asthma  ; 
but  it  is  best  illustrated  by  the  more  copious  hemor- 
rhage liable  to  occur  in  mitral  stenosis.  In  this 
disease  the  vessels  of  the  lungs  are  not  infrequently 
permanently  over-distended  and  the  circulation 
slowed,  so  that  thrombosis  and  infarction  are  com- 
mon occurrences  [see  Lung,  Hemorrhage  into). 
Local  variations  in  blood-pressure  are  thus  easily 
induced,  rupture  of  vessels  is  frequent,  and  hemo- 


ptysis results.  In  hemoptysis  of  moderate  severity 
in  young  persons  the  diagnosis  generally  lies  between 
tubercular  arteritis  and  the  increased  intra-venous 
pressure  of  mitral  stenosis. 

Effects. — The  immediate  effects  will  vary  with 
the  extent  and  recurrence  of  the  hemorrhage  (p.  619). 
Suffocation  may  result  from  hemorrhage  into  the 
air-passages  :  and  even  if  this  be  averted  inhalation 
of  the  blood  may  be  followed  by  a  fatal  attack  of 
acute  pneumonia,  or  possibly  by  a  spread  of  tuber- 
culosis. 

Diagnosis  and  Prognosis.  —  These  depend 
mainly  upon  considerations  already  mentioned 
(p.  619).  The  onset  of  fever  in  hemoptysis  adds 
much  to  the  gravity  of  the  prognosis. 

Treatment. — If  the  hemorrhage  be  small  in 
amount,  merely  tinging  the  expectoration,  a  few 
days'  rest  should  be  enjoined,  a  light  diet  be 
ordered,  and  a  mild  aperient  lie  given.  As  soon  as 
the  disease  causing  the  hemorrhage  has  been  ascer- 
tained, measures  for  its  relief  must  be  undertaken. 
If  a  tubercular  origin  be  suspected,  though  without 
clear  evidence,  open-air  life  in  a  dry  sunny  climate 
suited  to  the  taste,  physique,  and  means  of  the 
patient  should  be  insisted  upon,  until,  at  any  rate, 
the  possible  development  of  tubercular  changes  can 
be  excluded. 

If  the  hemorrhage  be  sufficiently  severe  to  give 
rise  to  symptoms,  the  patient  must  be  kept  abso- 
lutely still  in  bed  with  the  shoulders  well  raised, 
and  the  body  efficiently  and  comfortably  supported. 
No  movement  should  be  permitted,  and  no  con- 
versation allowed.  The  patient  should  be  reassured, 
but  the  visits  of  friends  must  be  reduced  to  a 
minimum.  Hot-bottles  should  be  applied  to  the 
extremities,  and  a  hypodermic  injection  of  morphine 
(gr.  J)  should  be  given  to  aid  the  completeness  of 
the  rest  and  to  prevent  cough.  A  saline  aperient 
should  be  given.  For  three  to  six  hours  no  food 
should  be  allowed,  although  small  pieces  of  ice  may 
be  placed  in  the  mouth.  Subsequently  cold  fluid 
food  may  be  administered  in  small  quantities  every 
two  hours.  In  the  large  majority  of  cases  this  is 
all  the  treatment  that  is  necessaiy  or  indeed  useful. 
If  syncope  be  feared,  the  inhalation  of  ammonia  is 
often  beneficial,  provided  it  does  not  excite  cough  ; 
stimulants  in  small  quantity  may  be  needed. 
Styptics  are  useless,  and  ergot  is  harmful  as  it 
increases  the  blood-pressure  without  contracting  the 
diseased  vessel  which  is  too  damaged  to  react  to  its 
influence.  The  inhalation  of  turpentine  and  tlie 
application  of  an  ice-bag  over  the  chest  are  pro- 
cedures sanctioned  by  usage  but  of  no  certain 
benefit  ;  indeed  the  ice-bag  is  probably  prejudicial, 
since  it  causes  contraction  of  the  uninjured  parts  of 
the  lung.  When  the  danger  of  recurring  hemor- 
rhage has  ceased  the  secondary  anemia  and  the 
original  disorder  must  be  carefully  treated. 

Haematupia. — The  term  hematuria  is  used 
wlienever  red  blood-corpuscles  are  found  in  the 
urine  ;  if  only  hemoglobin  be  present  the  term  is 
not  applicable.    See  H-emoglobinuria. 

Sources. — Blood  in  the  urine  may  be  derived 
from  the  kidney  or  its  pelvis,  from  the  ureter, 
bladder,  prostate,  or  urethra,  or.  in  the  case  of  the 
female,  it  may  be  due  to  the  admixture  of  blood  with 
the  urine  after  the  latter  has  left  the  urethra.  Blood 
may  also  be  mixed  with  the  urine  fraudulently. 

I.  General  Causes. — The  hemorrhagic  diseases 
previously  mentioned  only  rarely  cause  hematuria. 
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When  this  does  occur  the  blood  is  probably 
derived  from  the  pelvis  of  the  kidney  or  from  the 
bladder.  The  toxic  or  malignant  forms  of  the  acute 
specific  fevers  may  also  give  rise  to  a  similar  con- 
dition of  the  urine. 

2.  Local  Causes. — Renal  Hcc?natnria. — When 
the  blood  is  derived  from  the  kidney  it  is  intimately 
mixed  with  the  urine.  If  the  hemorrhage  is  a 
large  one  the  resulting  blood  may  be  indistinguish- 
able from  pure  blood  ;  if  it  is  slight  a  dirty  smoky 
tint  is  imparted  to  the  urine,  and  in  some  instances 
a  reddish-brown  precipitate  is  deposited  on  stand- 
ing. Blood-casts  are  most  readily  found  when  the 
hasmorrhage  is  slight,  {a)  Slight  transitory  renal 
hematuria  may  follow  the  administration  of  can- 
tharides,  turpentine,  cubebs,  copaiba,  potassium 
nitrate,  quinine,  phenol,  and  hydrochloric  acid,  if 
these  are  given  in  toxic  doses.  (/')  In  acute  in- 
flammatory diseases  of  the  kidney  a  moderate 
amount  of  blood  and  numerous  blood-casts  are 
generally  found  at  some  stage  of  the  disease.  When 
the  acute  condition  supervenes  upon  chronic 
Bright's  disease  other  forms  of  casts  will  be  found. 
((•)  In  cases  of  renal  tumour  and  of  tumour  or 
calculus  in  the  pelvis  of  the  kidney,  ruptured  vessels 
may  cause  large  amounts  of  blood  to  appear  at 
irregular  intervals,  especially  after  slight  injury. 
(d)  In  renal  embolism  sudden  hasmaturiais  common, 
but  the  quantity  of  blood  is  small  and  the  con- 
dition soon  disappears,  (e)  In  renal  tuberculosis 
there  may  be  sufficient  blood  to  produce  smoky 
urine,  but  in  the  majority  of  cases  it  exists  only  as 
a  microscopical  deposit.  (_/)  Parasites,  such  as  the 
cystic  stage  of  the  Taenia  ecchinococcus  (hydatid), 
hydronephrosis,  and  traumatism  are  occasionally 
causes  of  renal  hematuria,  (g)  Passive  congestion 
from  pressure  on  the  renal  veins  is  a  rare  but 
possible  cause  of  hrematuria. 

Vesical  Hcematuria. — Blood  derived  from  the 
mucous  membrane  of  the  bladder  is  less  immedi- 
ately mixed  with  the  urine  and  is  generally  passed 
in  largest  quantity  towards  the  end  of  micturition. 
Not  infrequently  it  is  passed  as  blood-clots.  The 
commonest  causes  of  vesical  hiematuria  are  villous 
tumours  and  calculus.  In  both  these  conditions 
the  haemorrhage  is  due  to  the  mechanical  rupture  of 
small  vessels.  Rupture  of  varicose  veins  is  a  less 
frequent  cause.  Slighter  degrees  of  bleeding  may 
be  due  to  acute  cystitis,  passive  congestion,  tuber- 
cular ulceration,  or  the  presence  of  the  Bilharzia 
hrematobia.  In  the  latter  case,  ova  with  lateral  or 
terminal  spike  will  be  readily  found  in  the  deposit 
obtained  from  the  urine.  Sec  Bladder,  Diseases 
of ;  and  Entozoa. 

Urethral  hamatw-ia. — When  the  blood  is  derived 
from  the  urethra  it  is  always  expelled  at  the  begin- 
ning and  occasionally  also  at  the  end  of  the  act 
of  micturition,  is  often  clotted,  and  is  never  inti- 
mately mixed  with  the  urine.  Its  chief  causes  are 
inflammation  and  ulceration,  direct  injury,  or  the 
effects  of  the  passage  of  a  calculus.  See  Urethra, 
Diseases  of. 

Accidental  hcematuria. — This  may  occur  during 
menstruation  or  from  the  admixture  of  any  uterine 
■or  vaginal  discharge  containing  blood.  The  blood  is 
rarely  intimately  mixed  with  the  urine,  and  when  it 
is,  is  generally  of  a  brighter  colour,  which  arouses 
suspicion  as  to  its  origin.  If  malingering  is  sus- 
pected the  urine  should  be  passed  under  observation 
or  withdrawn  by  a  catheter. 

Recognition. — Whenever  the  urine  contains  a 


large  amount  of  blood,  the  appearance  is  sufficiently 
characteristic,  but  when  the  amount  is  only  sufficient 
to  impart  a  smoky  tint  to  the  urine,  microscopical 
and  chemical  examination  is  essential. 

I.  The  microscope  furnishes  the  most  satisfactory 
test,  as  it  is  the  only  means  by  which  the  presence 
of  blood-corpuscles  can  be  ascertained.  The  urine 
should  be  allowed  to  stand  for  some  hours,  or  the 
deposit  be  obtained  by  means  of  a  centrifuge.  The 
corpuscles  will  be  globular  or  crenated  according 
to  the  specific  gravity  of  the  urine  ;  but  their  colour 
is  often  so  pale  that  it  fails  to  characterise  them. 
They  may  be  distinguished  from  pus-corpuscles, 
vegetable  spores,  and  fragments  of  dumb-bell  crystals 
by  characters  which  can  readily  be  seen  in  the 
Plates  illustrating  the  article  on  Urinary  Deposits. 

The  chemical  examination  comprises  three  tests, 
of  which  the  first,  which  is  most  generally  employed, 
is  least  reliable. 

II.  This  is  known  as  Almen"s  or  the  Guaiaciuii- 
tcst.  Two  or  three  drops  of  a  freshly  prepared 
simple  tincture  of  guaiacum  are  added  to  about  a 
drachm  of  urine,  and  the  mixture  shaken.  Upon 
this  is  then  poured  about  half  the  quantity  of  a  15- 
per-cent.  solution  of  peroxide  of  hydrogen  in  ether 
(ozonic  ether).  If  blood  l)e  present,  the  lower  por- 
tion of  the  ozonic  ether  gradually  becomes  blue. 
This  reaction  is  given  by  saliva,  iodide  of  potassium, 
and  other  substances,  and  is  not  therefore  wholly 
trustworthy. 

III.  The  Hiemin-test  is  more  reliable.  The 
urine  should  be  rendered  alkaline  by  the  addition 
of  liquor  potassEe  and  then  boiled.  A  portion  of 
the  reddish-brown  deposit  which  forms  [Hellei-^s 
Test)  is  placed  on  a  glass  slide  and  dried.  A  drop 
of  glacial  acetic  acid  and  a  small  crystal  of  common 
salt  are  then  added ;  the  slide  is  next  briskly 
warmed  over  a  spirit  lamp,  and  then  set  aside  to 
cool.  On  microscopical  examination  haemin-crystals 
may  be  found. 

IV.  A  pocket-spectroscope  furnishes  a  readier  and 
no  less  reliable  test.  The  reddish-brown  precipitate 
described  in  the  last  test  is  placed  in  a  test-tube,  and 
shaken  up  in  a  little  warm  water.  On  placing  the 
tube  between  the  prism  and  the  daylight,  the 
characteristic  absorption-bands  will  be  seen.  See 
Spectroscope  in  Medicine. 

Diagnosis. — This  rarely  depends  upon  the  cha- 
racter of  the  urine,  although  the  microscopical 
examination  of  the  deposit  may  reveal  important  evi- 
dence. The  quantity  of  blood  contained  in  the  urine, 
the  degree  of  admixture,  and  the  microscopical 
examination  of  the  deposit  may  be  sufficient  to 
suggest  the  cause,  but  a  consideration  of  the  sym- 
ptoms and  a  careful  examination  of  the  patient  are 
essential  in  forming  a  reliable  diagnosis. 

Treatment. — In  the  majority  of  cases  the  hsema- 
turia  needs  no  treatment,  and  in  those  cases  in  which 
a  large  amount  of  blood  is  lost,  absolute  rest  in  bed 
and  the  administration  of  aperients  are  the  only 
measures  to  be  resorted  to  apart  from  the  treatment 
of  the  diseases  primarily  responsible.  For  the  treat;; 
ment  of  these  see  the  various  articles  on  the  Kidney, 
Bladder,  and  Urethra. 

n.  Montague  Murray. 

H/CMORRHAGIC  (ai^ta,  blood;  and  ^riyvvfii,  I 
burst  forth). — Associated  with  hemorrhage.  The 
word  is  applied  to  certain  inflammatory  products  or  to 
effusions  when  they  contain  blood,  as  in  hemorrhagic 
peritonitis  ;  and  to  varieties  of  certain  diseases  in 
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which  extravasations  or  hi-emorrhages  from  free  sur- 
faces occur,  for  example  hemorrhagic  small-pox, 
hamorrhagic  measles,  and  hiemorrhagic  purpura. 

H/EMORRHAGIC  DIATHESIS.— 5a-  H.iiMO- 

PHILIA. 

H/EMORRHOIDS  (ai.ua,  l.lood  ;  and  plui,  I 
!lo\v).  —  SvN'ON.  :  Piles;  Fr.  Hemorrho'idcs  ;  Ger. 
Hicmorrhoiden. 

Description. — The  hemorrhoidal  vessels,  and 
especially  the  veins  distributed  to  the  lower  part  of 
the  rectum,  are  very  liable  to  become  dilated  and 
varicose,  giving  rise  to  a  disease  termed  hicinorrhoids 
or  piles.  When  the  plexus  beneath  the  mucous 
membrane  within  the  external  sphincter  is  thus 
affected,  the  hasmorrhoids  are  said  to  be  tntenial. 
When  the  veins  beneath  the  integuments  outside  the 
muscle  are  enlarged,  the  hjemorrhoids  are  called 
external.  Internal  and  external  hemorrhoids  very 
frequently  co-exist. 

External  Heemorrhoids.  — We  may  distinguish  two 
kinds  of  external  piles — (i)  the  venous;  and  (2) 
the  cutaneous. 

(1)  The  venous  tumour  consists  of  a  softish  eleva- 
tion of  the  skin  near  the  margin  of  the  anus,  of  a 
rounded  form,  and  a  livid  or  slightly  blue  tinge. 
On  cutting  into  it,  we  find  it  is  formed  by  a  dilated 
vein  or  veins,  which  after  inflammation  will  be  occu- 
pied by  a  dark-coloured  coagulum. 

(2)  The  cutaneous  excrescence  cowiviXi,  of  a  flattened 
prolongation  of  skin,  due  to  hypertrophy  of  the 
cutaneous  layers,  and  is  commonly  pedunculated. 
It  is  generally  the  result  of  the  first  form — a  project- 
ing skin- tag  left  after  absorption  of  the  coagulum 
having  undergone  some  hypertrophy.  Often  there 
is  only  a  single  broad  flat  excrescence  at  the  side  of 
the  anus,  but  sometimes  there  are  two — one  on  each 
side  ;  and  occasionally  there  are  several  encircling 
the  anus.  They  are  apt  to  become  inflamed  and 
oedematous.  Similar  excrescences  occur  as  the 
result  of  irritating  discharges  from  the  bowel,  and 
are  common  in  stricture  and  chronic  ulceration  of  the 
rectum. 

Internal  Hicmorrhoids. — Internal  piles  may  be 
divided  into  three  classes — (l)  the  venous  ;  (2)  the 
columnar  ;  (3)  the  mcvoid. 

( 1 )  The  venous  pile  resembles  the  external  venous 
pile,  except  that  it  is  covered  by  mucous  membrane 
and  is  within  the  sphincter. 

(2)  The  columnar  pile  consists  essentially  of  hyper- 
trophy of  the  folds  of  mucous  membrane  which  sur- 
round the  anal  opening — the  pillars  of  Glisson. 
They  have  a  red,  almost  vermilion,  colour,  an  elon- 
gated form,  and  contain  within  them  one  of  the  de- 
scending parallel  branches  of  the  superior  hemor- 
rhoidal artery  (Hamilton).  This  pile  is  very  vas- 
cular, bleeds  copiously,  and  is  made  up  of  hypertro- 
phied  submucous  tissue  with  many  dilated  arteries 
and  veins. 

(3)  The  iiicvoid  pile  is  bright  red,  spongy  and 
villous,  and  has  been  well  compared  in  aspect  to 
a  strawberry.  In  structure  it  resembles  a  capillary 
nevus.    It  may  bleed  almost  continuously. 

Internal  piles  seldom  attract  attention  until  they 
have  become  so  developed  as  to  protrude  at  the  anus 
in  defecation.  They  then  exhibit  a  remarkable 
diversity  of  appearance,  according  to  their  number, 
size,  and  condition.  The  protrusion  may  consist  of 
only  one  large  pile,  found  usually  toward  the  peri- 
neum, especially  in  women.    More  commonly  there 


are  three  distinct  prominent  growths,  dilTering  in  size, 
one  at  each  side  of  the  anus,  and  a  third  in  front — 
the  last,  the  perineal,  being  the  largest.  In  old 
cases  they  may  be  more  numerous — as  many  as  four 
or  five.  The  distinction  between  them  is  commonly 
well-marked,  but  not  always,  for  the  piles  sometimes 
merge  into  each  other,  so  that  the  protrusion  forms 
nearly  a  circular  prominence.  The  aspect  of  extru- 
ded piles  depends  much  upon  their  condition,  whether 
congested,  inflamed,  or  constricted  by  the  sphincter. 
In  an  inactive  state,  and  in  a  relaxed  condition  of 
the  sphincter,  they  form  softish  tumours  of  a  granular 
appearance,  presenting  just  at  the  orifice  of  the  anus  ; 
but  when  protruded  and  congested,  they  constitute 
large  tense  tumid  swellings,  of  a  deep  red  colour  and 
smooth  surface,  which  readily  bleed.  When  hemor- 
rhoids are  of  large  size,  the  integuments  at  the 
margin  of  the  anus  become  everted,  and  form  a 
broad  band  girding  the  base  of  the  tumours.  The 
skin  thus  everted  is  liable  to  be  mistaken  for  external 
piles,  and  to  be  excised  in  operations — an  error  very 
likely  to  be  followed  by  serious  contraction  of  the 
anus. 

/Etiology.  —  Hemorrhoids  are  a  disease  of 
middle  and  advanced  age.  They  rarely  occur 
before  puberty  ;  but  very  few  persons  in  after-life 
altogether  escape  them.  All  circumstances  which 
determine  blood  to  the  rectum,  or  which  impede  its 
return  from  the  pelvis,  tend  to  produce  this  disease. 
There  is  in  many  persons  a  natural  predisposition  to 
the  com|3laint,  which  may  be  hereditary.  But  a  pre- 
disposition is  most  frequently  acquired  by  sedentary 
habits,  indulgences  at  table,  and  neglect  of  the 
bowels.  Hemorrhoids,  though  a  common  disease 
in  both  sexes,  occur  more  frequently  in  males  than  in 
females.  Few  women  bear  children  without  becom- 
ing in  some  degree  affected  by  them  ;  but  the  urinary 
and  genital  disorders  of  the  other  sex,  combined 
with  freer  habits  of  living,  leading  to  congestion  of 
the  liver,  are  still  more  fertile  sources  of  piles.  It 
must  be  remembered  that  piles 'may  be  merely  a  sym- 
ptom in  certain  cardiac,  hepatic,  or  uterine  diseases. 

Symptoms. — The  symptoms  produced  lioth  by 
external  and  internal  piles  vary  greatly  in  different 
subjects  and  in  diff"erent  stages  of  the  complaint. 

External  piles  cause  a  feeling  of  heat  and  tingling 
at  the  anus.  A  costive  motion  is  followed  by  a 
burning  sensation,  and  the  excrescence  becomes 
swollen  and  tender  on  pressure,  so  as  to  render 
sitting  uneasy.  This  congested  state  of  the  pile  may 
pass  ofi^ ;  or  it  may  lead  to  inflammation  accom- 
panied with  considerable  enlargement  of  the  hemor- 
rhoid, forming  an  oval  tumour,  red,  tense,  and 
extremely  tender.  In  such  case  phlebitis  has 
ensued,  and  the  pile-cavity  is  occupied  by  a  coagu- 
lum. The  inflammation  may  subside  or  go  on  to 
suppuration.  When  the  matter  is  discharged,  the 
clot  of  blood  escapes  with  it,  the  abscess  closes, 
and  the  dilated  vein  is  usually  obliterated,  the  pile 
being  reduced  to  a  small  flap  of  integument.  Ex- 
ternal piles  rarely  give  rise  to  bleeding. 

Internal  piles,  when  slight,  may  exist  for  years, 
causing  little  inconvenience  besides  slight  bleeding 
after  a  costive  motion  ;  with  occasionally  a  feeling 
of  fulness,  heat,  and  itching  just  within  the  anus. 
If  only  small,  they  protrude  slightly  with  the  mucous 
membrane  in  defecation,  returning  afterwards  with- 
in the  sphincter.  When  of  large  size,  the  piles 
always  protrude  at  stool,  and  require  to  be  replaced, 
the  patient  usually  pushing  them  up  with  his  fingers. 
In  a  lax  state  of  the  sphincters,  and  in  a  loose 
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hypertrophied  condition  of  the  mucous  membrane 
from  whicli  they  spring,  hemorrhoids  come  down, 
even  when  the  patient  stands  or  walks  about,  so  as 
to  prove  exceedingly  troublesome,  and  to  interfere 
with  his  taking  walking  exercise.  In  consequence 
of  the  irritation  from  pressure  and  friction  to  which 
the  protruding  piles  are  liable,  their  mucous  surface 
becomes  tumid  and  abraded,  and  furnishes  a  free 
mucous  discharge  tinged  with  blood,  which  soils  the 
linen.  They  are  often  so  sore  that  the  patient  is 
obliged  to  keep  the  recumbent  posture,  the  pressure 
in  sitting  causing  more  or  less  uneasiness. 

Persons  subject  to  piles  frequently  suffer  no  in- 
convenience from  them  until  irritated  by  an  unusually 
costive  motion,  or  by  a  smart  purgative  ;  or  when, 
under  the  excitement  of  alcohol,  the  growths  be- 
come congested  and  inflamed,  and  cause  spasm  of 
the  sphincter  muscle.  Then  they  have  what  is 
termed  an  'attack  of  piles' — that  is  to  say,  they 
experience  a  sensation  of  heat,  weight,  and  fulness 
just  within  the  rectum,  followed  by  considerable 
pain  at  stool,  and  sometimes  irritation  about  the 
bladder.  These  symptoms,  which  are  often  at- 
tended with  febrile  disturbance,  arise  from  inflam- 
mation and  swelling  of  the  piles,  which  afterwards 
subside,  but  seldom  without  leaving  some  enlarge- 
ment of  the  growths.  Anajmia  may  follow  upon 
continued  bleeding  ;  and  reflex  pains  in  the  back, 
groin,  and  genitals  are  often  complained  of. 

Strangulation. — When  internal  piles  of  some  size 
protrude  at  the  anus  and  are  not  returned,  they  are 
liable  to  be  constricted  and  strangulated  by  the  ex- 
ternal sphincter.  The  contracted  muscle  impedes 
the  return  of  blood,  and  occasions  inflammatory 
swelling  of  the  piles,  which  may  become  strangu- 
lated and  gangrenous.  In  this  way  hemorrhoids  of 
large  size  have  been  known  to  slough  off,  the 
patient  being  relieved  of  the  annoying  complaint  by 
a  sort  of  natural  process.  An  occurrence  of  this 
kind  is  attended  with  a  good  deal  of  pain  and  suffer- 
ing, but  is  free  from  danger.  In  general,  the 
extremities  only  of  one  or  two  of  the  larger  growths 
perish,  and  the  patients,  though  experiencing  relief, 
are  by  no  means  cured  of  the  disease. 

Hismorrhage. — One  of  the  most  common  sym- 
ptoms of  internal  hfemorrhoids — indeed  that  from 
which  the  name  of  the  complaint  is  derived — is 
hemorrhage,  which  occurs  when  the  bowels  are 
evacuated.  The  bleeding  varies  greatly  in  amount. 
Sometimes  the  motions  are  merely  tinged  with  a  few 
drops  of  blood  ;  in  other  instances  the  quantity  lost 
is  considerable,  several  ounces  being  voided  at  stool. 
The  bleeding  may  be  irregular,  occurring  only  after 
costive  motions,  or  in  certain  states  of  health  ;  or  it 
may  take  place  daily,  going  on  even  within  the 
bowel,  and  producing  the  usual  symptoms  of  de- 
rangement from  continued  losses  of  blood.  The 
character  of  the  bleeding  also  varies  with  the  struc- 
tural character  of  the  pile,  being,  however,  usually 
venous.  There  are  persons  who  are  liable  to  dis- 
charges of  blood  from  the  hemorrhoidal  veins, 
either  at  regular  periods,  or  when,  from  good  living 
or  want  of  exercise,  some  plethora  is  induced.  In 
these  cases  from  three  to  six  ounces  of  blood,  or 
even  more,  pass  away  at  stool,  following  the 
evacuation  ;  and  the  blood  which  is  voided  is  of  a 
dark  colour  and  evidently  venous.  Such  discharges 
must  not  be  rashly  interfered  with.  They  relieve 
congestion  of  the  liver  and  kidneys,  help  to  ward 
off  attacks  of  gout,  and  prevent  fits  of  apoplexy  ;  so 
that  in  certain  of  these  plethoric  persons  they  are 


rightly  regarded  as  "safety-valves.  The  bleeding 
from  internal  piles  is  undoubtedly  in  some  cases 
arterial.  Sometimes  the  blood  may  be  observed  to 
escape  from  the  pile  in  jets.  This  is  not  evidence 
that  it  is  arterial,  but  may  be  due  to  a  regurgitant 
stream  of  blood  forced  through  a  rent  in  a  vein  by 
the  pressure  of  the  abdominal  muscles.  That 
bleeding  from  piles  is  always  good  for  the  health  is 
quite  a  mistaken  notion  ;  and  it  is  important  that 
the  practitioner  should  distinguish  the  bleeding 
taking  place  as  a  consequence  of  local  disease,  from 
that  which  arises  from  plethora,  congestion  of  in- 
ternal organs,  or  such  a  disease  as  cirrhosis  of  the 
liver. 

Treatment. — When  piles  are  small  and  cause 
but  little  inconvenience,  the  treatment  is  very  simple. 
Persons  with  this  complaint  should  take  stimulants 
in  great  moderation,  if  at  all  ;  and  in  most  instances 
they  would  do  well  to  abstain  entirely  from  alcohol. 
Many  individuals  never  suffer  from  piles  except 
after  taking  a  glass  of  spirit-and-water,  or  a  few 
glasses  of  wine.  Such  persons  should  become 
water-drinkers.  Active  exercise  in  the  open  air 
should  be  taken  daily ;  and  the  patient  should 
avoid  sitting  too  long  at  the  desk,  because  it  is  by 
prolonged  sedentary  occupation  and  the  neglect  of 
the  rules  of  health  that  hemorrhoidal  complaints 
are  encouraged.  Chairs  with  cane  seats  are  to  be 
recommended.  The  bowels  must  be  carefully  re- 
gulated, so  as  to  avoid  hard  and  costive  motions,  as 
well  as  too  frequent  action.  Irritating  the  rectum 
by  active  and  repeated  purging  is  more  hurtful  even 
than  constipation.  In  regulating  the  bowels,  a 
simple  enema  of  half  a  pint  of  cold  water,  injected 
after  breakfast,  answers  most  admirably,  and  is 
more  efficacious  than  purgatives.  If  aperients  be 
needed,  preference  may  be  given  to  confection  of 
senna,  cascara,  or  the  compound  liquorice  powder. 
Carlsbad  salts,  or  the  foreign  mineral  waters — the 
PuUna,  the  Friedrichshall,  or  the  Hunyadi  Janos — 
taken  in  the  morning  fasting,  answer  well  with 
many  persons,  and  ensure  a  comfortable  relief.  The 
diet  must  be  simple  and  moderate,  and  the  habits 
of  the  patient  regular.  The  relief  afforded  by  this 
palliative  treatment  is  often  remarkable. 

Ordinary  bleeding  may  be  met  by  injections  of 
cold  water,  or  by  some  astringent  injection  or  oint- 
ment ;  among  these  may  be  named  a  solution  of 
s\dphate  of  iron  (lo  grs.  to  gj),  or  preparations  of 
tannic  acid  or  rhatany.  When  the  bleeding  is 
copious,  injections  are  not  so  successful,  and  opera- 
tive treatment  often  becomes  necessary.  As  useful 
local  applications  may  be  mentioned,  the  ointment 
of  galls  and  opium,  a  combination  of  morphine  and 
tannic  acid,  an  ointment  containing  menthol,  and 
injections  of  hazeline,  or  the  local  apphcation  of 
hazeline  after  each  motion. 

External  piles  when  large  and  troublesome,  and 
internal  piles  when  they  protrude  at  stool,  and  are 
not  easily  reduced,  or  are  subject  to  inflammation, 
ulceration,  and  frequent  bleeding,  can  be  removed 
only  by  operation.  It  is  seldom  desirable  to  operate 
upon  piles  developed  during  pregnancy,  or  upon 
hemorrhoids  occurring  in  the  course  of  organic 
disease  of  the  liver. 

T.  B.  Curling.    Frederick  Treves. 

HyCMOSIDERIN    [aXfia,  blood;    and  (rlSnpo;:, 

iron)  A  generic  name  including  all  iron-containing 

pigments  derived  from  hemoglobin  in  the  tissues. 
Hemosiderin  gives  the  ordinary  reactions  of  iron, 
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and  is  found  in  any  part  where  excessive  destruc- 
tion of  blood-corpuscles  has  taken  place.  Like 
hcematoidin,  with  which  it  is  frequently  mixed,  it 
may  exist  in  both  granular  and  crystalline  forms. 
See  An/emia,  Pernicious. 

H/CMOSTATICS  (af^a,  blood  ;  and  (TTards, 
stopped). 

Definition. — Internal  remedies  and  local  ap- 
plications which  arrest  hcemorrhage. 

Enumeration. — The  chief  hasmostatics  are: 
Ligature  ;  Pressure  ;  Rest  ;  Cold  ;  Hot  Water  ;  the 
Actual  Cautery  ;  Astringents  ;  the  whole  class  of 
Styptic  drugs  ;  and  Calcium  Chloride  and  Nuclein. 
which  have  been  shown  to  increase  the  coagulability 
of  the  blood.    See  H/EMOPhilia. 

Actions  and  Uses. —When  taken  in  their  widest 
sense,  it  is  evident  that  hemostatics  must  include 
all  the  various  means  which  have  been  devised  to 
stop  bleeding.  Externally  we  must  vary  our  plan 
of  treatment  according  to  circumstances.  No  sur- 
gical principles  are  better  founded  than  those  which 
enjoin  us  to  tie  a  wounded  artery,  and  to  apply 
pressure  to  a  vein  ;  and  for  the  absolute  arrest  of 
hcemorrhage  from  any  readily  accessible  part  a  most 
powerful  aid  has  been  provided  in  Esmarch's  elastic 
bandage.  When  the  bleeding  depends  on  general 
capillary  oozing,  the  application  of  ice  may  often 
prove  effectual ;  and  where  this  fails,  recourse  must 
be  had  to  some  of  the  numerous  articles  of  the 
Pharmacopoeia,  already  referred  to,  which  possess 
styptic  properties  (see  Styptics).  An  example  of 
the  successful  application  of  a  haemostatic  is  the 
arrest  of  uterine  hemorrhage  by  means  of  injections 
of  perchloride  of  iron,  of  hot  water,  or  of  ice-cold 
water.  In  the  case  of  undue  hemorrhage  from  a 
leech-bite,  if  milder  remedies,  such  as  pressure,  do 
not  succeed,  we  may  apply  the  solid  nitrate  of 
silver,  or  include  the  bleeding  point  in  a  loop  of 
twisted  suture. 

Absolute  rest  is  essential  for  the  successful  treat- 
ment of  hemorrhage  ;  and  the  regulation  of  the 
diet  and  of  the  bowels  is  equally  to  be  attended  to. 
For  the  details  of  treatment  in  each  particular  form 
of  hemorrhage,  the  reader  is  referred  to  H/EMOR- 
RHAGE  ;  PI/RMOPHILIA  ;  MEL.ENA  ;  and  the  diseases 
in  which  these  conditions  occur. 

Robert  Farquharson. 
Sidney  Phillips. 

H/CMOTHORAX.— ^-ffi  Pleura,  Diseases  of. 

HAIR. — The  diseases  to  which  the  hair  is  liable 
may  be  divided  into  two  chief  groups  :  those  of 
nutrition  and  growth,  including  atrophic,  hyper- 
trophic, and  pigmentary  changes  ;  and  those  asso- 
ciated with  inflammation  of  the  follicles,  and  the 
presence  of  parasites.  The  diseases  comprised  in 
the  latter  group  will  be  found  described  under  their 
respective  heads,  so  that  in  this  place  we  have  to 
deal  only  with  the  first  group. 

Diseases  involving  the  Nutrition  and 
Growth  of  the  Hair.  —Most  of  the  alterations 
in  the  growth  and  colour  of  the  hair  are  atrophic 
m  their  nature.  The  more  common  forms  of 
atrophy  produce  various  kinds  of  baldness  ;  and  in 
addition  we  have  greyness  or  loss  of  the  natural 
colour  of  the  hair,  and  certain  structural  alterations, 
such  as  those  met  with  in  trichorrhexis  nodosa  ; 
these  latter  alterations,  though  not  simple  atrophies, 
yet  belong  to  the  atrophic  group. 


Alopecia  op  Baldness. — Baldness  is  of  two 
kinds — congenital  and  acquired.  Congenita!  alo- 
pecia is  very  rare  ;  it  is  a  malformation  rather  than 
a  disease,  and  is  generally  associated  with  a  defec- 
tive development  of  the  teeth.  This  condition  is 
permanent. 

Acquired  baldness  arises  from  many  different 
causes.  It  may  result  (i)  from  various  forms  of 
disease  ;  (2)  from  simple  defective  nutj-ition  and 
growth  ;  or  (3)  from  atrophic  senile  changes. 

(1)  Baldness  from  various  forms  of  disease. — 
Different  diseases  produce  baldness  in  different 
ways,  and  they  may  be  conveniently  divided  into 
four  groups  :  acute  febrile  diseases  ;  follicular  in- 
flammations ;  nervous  affections  of  the  skin  ;  and 
parasitic  diseases. 

The  baldness  which  fgllows  fevers  is  always 
temporary,  though  often  extreme.  There  is  appa- 
rently an  almost  sudden  death  of  the  hair  at  the 
time  of  the  fever,  especially  when  there  is  long- 
continued  high  temperature,  and  this  is  followed  by 
its  falling  off  some  two  or  three  months  afterwards. 
Parturition  and  some  other  illnesses  besides  fevers 
produce  a  similar  result,  though  generally  more 
slowly  and  persistently.  The  falling  off  of  the  hair 
which  accompanies  secondary  syphilis  often  occurs 
without  any  visible  eruption  on  the  scalp. 

Folliculitis,  or  inflammation  of  the  hair-follicles, 
is  one  of  the  commonest  causes  of  baldness.  We 
meet  with  it  in  seborrhoea  capitis,  in  sycosis,  and 
in  various  pustular  eruptions  involving  the  hair- 
follicles.  When  produced  in  this  way,  alopecia 
may  be  temporary  or  permanent,  according  to  the 
nature  or  the  severity  of  the  disease.  All  diseases 
of  the  skin  which  leave  scars  or  obliterate  the 
follicles  lead  to  permanent  alopecia  of  the  parts 
affected.  Erythematous  lupus,  sclerodermia,  and 
some  forms  of  syphilis,  are  examples.  It  is  espe- 
cially the  forms  of  alopecia  resulting  from  folli- 
culitis which  are  so  much  aggravated  by  the  stimu- 
lating applications  almost  universally  recommended 
by  hairdressers,  without  regard  to  the  cause  of  the 
malady. 

The  changes  in  the  nei-vons  system  which  pro- 
duce baldness  may  be  general,  as  in  some  cases  of 
shock  ;  or  local,  as  in  alopecia  areata.  Falling  of 
the  hair,  which  sometimes  follows  a  blow  or  other 
injury  to  the  nerves,  belongs  to  this  class.  See 
Alopecia  areata. 

The  parasitic  diseases  which  lead  to  partial  bald- 
ness are  tinea  tonsurans  and  favus,  which  are  fully 
described  under  their  proper  headings. 

(2)  Baldness  from  defective  nuti-ition.  —  Pre- 
mature baldness  from  defective  nutrition  differs 
little  from  senile  alopecia,  and  is  often  hereditary. 
The  thinning  of  the  hair  in  myxoedema  is  an 
example  of  this  variety. 

(3)  Senile  Baldness. — This  differs  from  the  pre- 
ceding variety  in  degree  only. 

The  treatment  of  this  kind  of  alopecia,  as  might 
be  expected,  is  not  very  satisfactory.  Some  good, 
however,  may  be  done  in  the  early  stages  by  stimu- 
lating remedies.  One  of  the  best  is  a  lotion  con- 
sisting of  vinegar  of  cantharides,  5vj.  ;  glycerin,  5j.: 
spirit  of  rosemary,  §ij.  ;  rectified  spirit,  ^v.  This 
should  be  dabbed  on  the  scalp  daily  with  a  small 
sponge.  Frequent  and  excessive  sweating  is  cer- 
tainly an  exciting  cause  of  premature  baldness  in 
those  predisposed  to  the  malady  ;  hence  its  fre- 
quent occurrence  in  Europeans  who  live  in  tropical 
climates.    See  Baldness. 
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Pigmentary  Changes. — Canities,  orgreyness, 
results  from  the  deficient  development  of  the  natural 
pigment  of  the  hair.  It  may  be  congenital  or 
acquired.  The  extreme  form  of  congenital  canities 
is  met  with  in  albinos,  in  whom  there  is  an  absence 
of  pigment  in  the  skin  and  choroid  as  well  as  in 
the  hair.  In  an  irregular  form  it  sometimes  exists 
as  a  congenital  white  lock  on  the  scalp  or  face,  the 
surrounding  hair  being  of  a  normal  colour. 

As  an  acquired  alteration  in  the  hair,  canities  is 
well  known  as  a  simple  senile  change.  Premature 
greyness,  not  differing  essentially  from  the  senile 
change,  is  often  met  with  in  those  suffering  from 
any  chronic  disease,  such  as  phthisis  ;  it  is  also 
more  or  less  hereditary.  In  all  these  cases  the 
greyness  is  symmetrical.  In  an  asymmetrical  form  it 
is  met  with  in  several  diseases  of  the  skin,  espe- 
cially in  area,  leucodermia,  and  chronic  neuralgia 
of  the  scalp.  The  distribution  of  the  grey  hair  and 
the  history  of  the  case  will  serve  as  a  means  of 
differential  diagnosis. 

In  many  cases  of  canities  treatment  is  obviously 
useless.  In  those  cases  which  admit  of  rational 
treatment,  cantharides  is  by  far  the  best  local 
stimulant,  as  it  has  a  tendency  to  excite  the  natural 
development  of  colouring  matter,  as  may  be  often 
seen  in  the  skin  where  a  blister  has  been  applied. 
Arsenic  is  usually  the  best  form  of  tonic  for  the 
same  reason. 

Excessive  growtll. — Uowny  and  almost  in- 
visible hairs  may  grow  into  strong  and  visible  ones, 
but  there  is  never  any  increase  in  their  number  ;  the 
great  increase  in  their  size  sometimes  leads  to  the 
erroneous  belief  that  the  actual  number  is  greater 
than  before.  Sometimes  the  old  hair  is  held  in  the 
follicle  after  the  new  hair  has  grown  up,  but  this  is 
not  a  true  increase  of  numbers.  An  excessive  growth 
of  hair  is  not  uncommon,  and  is  a  source  of  annoy- 
ance when  it  occurs  on  the  face  in  women.  See 
Depilatories. 

Structural  clianges.  —  Trichoclasis,  ox  trichor- 
rhexis nodosa,  is  the  most  important  and  best-known 
change  in  the  structure  of  the  hair.  To  the  naked 
eye  the  hairs  appear  to  be  marked  with  two,  three, 
or  more  small  bulging  spots,  somewhat  resembling 
nits.  The  hairs  very  easily  break  at  these  points, 
which,  examined  under  the  microscope,  seem  to 
consist  of  spindle-shaped  swellings  of  the  shaft  of  the 
hair.  In  a  more  advanced  stage  this  swelling  par- 
tially bursts  near  its  most  distended  part,  and  finally 
the  hair  breaks  with  a  ragged  fracture,  so  that  the 
divided  hair  has  the  appearance  of  two  brushes,  the 
bristles  of  which  are  interlocked.  When  the  sepa- 
ration is  complete,  a  stumpy  hair  is  left  with  a 
frayed  or  brush-like  free  extremity.  A  variety  of 
this  disease  is  sometimes  met  with  in  which  a  smooth 
fracture  takes  place,  not  at  the  spindle-shaped 
swellings,  but  in  the  intermediate  parts  of  the  hair. 
Trichorrhexis  is  chiefly  met  with  in  the  hairs  of  the 
face,  especially  those  of  the  chin. 

Lepothrix. — Although  this  curious  affection  is  a 
concretion  rather  than  a  structural  change  of  the 
hair,  yet  it  has  that  appearance  to  the  naked  eye, 
and  may  be  conveniently  referred  to  under  this  head. 
The  hairs  affected  with  this  disease  are  those  of  the 
axillae  and  the  scrotum.  The  concretions,  seen  under 
the  microscope,  have  usually  a  rounded  and  nodu- 
lated form  apparently  surrounding  the  shaft  of  the 
hair,  but  not  symmetrically.  Sometimes  the  con- 
cretion extends  continuously  for  some  distance  along 
the  shaft  of  the  hair,  giving  it  a  feather-like  appear- 


ance. The  hairs  themselves  are  abnormally  brittle. 
These  curious  concretions  are  associated  with  the 
presence  of  a  short  bacillus  which  penetrates,  and 
grows  beneath,  the  cortical  scales  of  the  hair-shaft. 
The  disease  is  very  difficult  to  eradicate.  Shaving 
and  antiseptic  applications  are  the  two  therapeutic 
agents  generally  employed. 

Robert  Liveing. 

HAIR-BALLS.— 5««  Concretions. 

HALL,  in  Austria.— Common  salt  waters,  with 
iodine.    Sec  Mineral  Waters. 

HALLUCINATION  (halliiciiwr,  I  blunder).— A 
false  perception  of  an  organ  of  sense,  for  which  there 
is  no  external  cause  or  origin  (see  Illusion)  ;  as 
when  a  man  in  total  darkness  thinks  he  sees  an 
object.  Hallucinations  of  all  the  senses  occur,  the 
most  frequent  being  those  of  sight  and  hearing. 
They  may  be  found  in  persons  not  insane,  but  indi- 
cate a  disordered  state  of  brain. 

HAMMAM-MELOUAN,  in  Algiers.— Thermal 

muriated  saline  waters.    Sec  Mineral  Waters. 

HAMMAM-MESKOUTINE,  in  Algiers  (the 
Aqua  Tibilitins  of  the  Romans). — Highly  thermal 
saline  springs,  weakly  mineralised.  Sec  Mineral 
Waters. 

HAMMAM-R'HIRA,  in  Algiers. — A  winter  re- 
sort for  invalids.  Highly  thermal  waters.  See 
Mineral  Waters. 

HAMMERMAN'S  PALSY.— Occupation- 
Diseases. 

HANGING,  Death  by.— Hanging  is  the  effect 
of  suspension  of  the  body  by  the  neck  by  means  of 
a  ligature  or  noose,  the  constricting  force  being  the 
weight  of  the  body,  wholly  or  in  part,  or  the  weight 
multiplied  by  the  distance  through  which  the  body 
falls.  The  mode  of  death  varies  according  to  these 
circumstances.  With  a  long  drop,  the  method  now 
usually  employed  in  judicial  hanging,  and  particu- 
larly if  the  knot  is  under  the  chin,  death  is  not 
infrequently  due  to  fracture,  or  displacement,  of  the 
cervical  vertebrfe,  and  injury  to  the  medulla  oblon- 
gata. Death  may  also  occur,  without  such  anato- 
mical lesion  of  the  cervical  vertebras,  from  shock  or 
syncope,  or,  as  it  is  termed  by  Casper,  neuro- 
paralysis. 

When  death  does  not  occur  in  either  of  these  ways, 
it  is  the  result  of  asphyxia  from  occlusion  of  the  air- 
passages,  or  rather  of  asphyxia  in  combination  with 
coma,  caused  by  compression  of  the  cerebral  blood- 
vessels. Though  compression  of  the  carotid  arteries 
and  jugular  veins  may  be  maintained  for  a  consider- 
aVjle  time  without  a  fatal  result,  if  the  trachea  is 
open  below  the  point  of  constriction — whereas  death 
speedily  ensues  if  the  air-passages  are  also  occluded 
— yet  death  may  result  from  the  disturbance  of  the 
cerebral  circulation  alone  ;  and  the  two  causes 
operate  conjointly  in  every  case,  in  varying  propor- 
tions. 

Phenomena. — When  death  is  not  instantaneous, 
as  in  cases  of  injury  to  the  medulla,  or  from  neuro- 
paralysis, convulsive  movements  of  the  type  seen  in 
asphyxia  may  continue  for  some  minutes  after  sus- 
pension, and  the  heart  may  continue  to  beat  for  a 
considerable  period  after  all  other  vital  movements 
have  ceased. 
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Subjects  who  have  been  partially  hanged  have  de- 
scribed various  sensations,  more  or  less  pleasurable, 
similar  to  those  of  cerebral  congestion  and  narcotic 
stupor. 

Post-mortem  Api'EARANCES.  —The  appearances 
found  after  death  by  hanging  are  not  uniform  or 
constant  ;  and  there  is  no  single  sign  invariably  pre- 
sent diagnostic  of  this  mode  of  death.  Indicative  of 
suspension,  but  not  necessarily  of  death  so  caused, 
is  the  mark  of  the  cord  on  the  neck.  Usually  it  is 
above  the  hyoid,  passing  obliquely  upwards  behind 
the  ears,  and  losing  itself  in  the  occiput.  But  the 
position  may  vary  according  to  the  tightness  of  the 
nonse  before  suspension,  or  the  position  of  the  head 
and  direction  of  the  pressure.  It  is  generally  single, 
l)ut  if  the  cord  should  have  been  twisted  twice  round 
the  neck,  two  marks  may  be  found,  one  circular  and 
the  other  oblique.  The  characters  of  the  mark 
differ  somewhat  according  to  the  texture  and  thick- 
ness of  the  ligature.  Usually  it  is  a  shallow  groove 
or  furrow,  of  a  whitish  or  brownish  hue  and  parch- 
menty  consistence,  occasionally  abraded,  rarely 
ecchymosed  ;  but  it  may  have  livid  edges  or  a 
chocolate  tint.  The  appearances  may  vary  in 
different  parts  of  the  same  mark.  The  subcutaneous 
cellular  tissue  is  compressed  and  silvery.  Occasion- 
ally minute  extravasations  are  seen  in  the  deeper 
layers  of  the  skin.  The  middle  and  internal  coats 
■of  the  carotids  are  sometimes  lacerated  ;  and  where 
the  momentum  has  been  great,  lacerations  of  the 
'Cervical  muscles,  haemorrhage  in  their  vicinity,  frac- 
ture of  the  larynx,  rupture  of  the  thyro-hyoid  liga- 
ments and  fracture  of  the  hyoid  bone,  and  fracture 
or  dislocation  of  the  cervical  vertebra?,  with  injury 
to  the  medulla  and  effusion  into  the  spinal  canal, 
have  been  found.  All  the  appearances  usually  found 
in  the  neck  in  cases  of  hanging  may  be  produced  by 
suspension  of  the  dead  body,  especially  if  the  legs 
are  pulled  forcibly  downward. 

The  face  is  sometimes,  but  not  commonly,  dis- 
torted and  expressive  of  suffering.  Usually  it  is 
placid  and  pale,  though  if  the  body  have  hung  for 
some  time,  it  becomes  very  livid.  The  eyes  are 
sometimes  very  prominent,  and  the  pupils  are 
usually  dilated.  Frothy  mucus  may  be  found  at  the 
mouth  and  nostrils.  The  tongue  is  pressed  against 
the  teeth  and  indented,  or  it  may  be  clenched  be- 
tween the  jaws.  The  base  of  the  tongue  is  injected. 
The  hands  are  often  tightly  clenched,  the  nails  even 
being  driven  into  the  palms.  Erection,  or  semi- 
erection,  of  the  penis  in  men,  with  expulsion  of 
semen  or  prostatic  fluid,  and  vascular  turgescence  of 
the  genitals  in  females,  with  sanguinolent  effusion, 
are  occasionally  observed.  Expulsion  of  the  con- 
tents of  the  bladder  and  rectum  is  likewise  common. 
The  condition  of  the  brain  varies.  Congestion  of 
the  meninges  is  sometimes  pronounced,  at  other 
times  not  very  marked.  The  mucous  membrane  of 
the  larynx  and  trachea  is  congested,  and  mucous 
froth  is  present.  The  lungs  are  at  times  pale  and 
distended  ;  at  other  times  collapsed.  The  condition 
of  the  heart  and  venous  system  characteristic  of 
asphyxia  is  common.  Marked  redness  of  the 
mucous  membrane  of  the  stomach,  simulating  irri- 
tant poisoning,  has  been  occasionally  noted.  The 
determination  of  the  fact  of  death  by  hanging  de- 
pends on  a  consideration  of  these  various  pheno- 
mena, and  the  absence  of  other  causes  of  death. 

Accident,  Suicide,  or  Homicide  ?— Hanging 
is  rarely  homicidal.  It  signifies  great  disproportion 
of  strength  between  the  assailant  and  the  victim  ; 


and  therefore,  in  the  absence  of  this  condition,  there 
will  be  injuries  indicative  of  a  struggle.  Apart 
from  collateral  circumstances,  homicide  can  only  be 
argued  from  the  presence  of  such  injuries  as  could 
not  have  been  self-inflicted  or  caused  accidentally 
during  the  act  of  suspension.  Occasionally  hanging 
is  accidental,  as  in  foolish  expei^iments  and  insane 
imitation.  It  is  not  necessary  that  the  body  should 
be  entirely  off  the  ground  to  cause  death  by  hang- 
ing. Many  instances  are  recorded  of  suicide  by 
hanging  in  most  extraordinary  positions  calculated 
to  throw  the  greater  part  of  the  body-weight  on  the 
noose. 

Treatment. — This  is  rarely  called  for,  except 
in  accidents  or  attempted  suicide.  The  body  must 
be  cut  down,  and  artificial  respiration  employed. 
Venesection  may  be  had  recourse  to  for  relieving 
cerebral  congestion.  See  Artificial  Respira- 
tion ;  and  Resuscitation.         D.  Ferrier. 

HANOT'S  DISEASE.— ^a'  Liver,  Cirrhosis 
of  (Hypertrophic  Biliary  Cirrhosis). 

HARROGATE,  in  Yorkshire.— Saline,  chaly- 
beate, and  sulphur  waters.    See  Mineral  Waters. 

HASTINGS,  on  the  South-East  Coast  of 
Sussex. — A  mild  climate.  Mean  winter-tempera- 
ture, 40°  F.  Exposed  to  the  east,  but  sheltered 
from  the  north.  See  Climate,  Treatment  of 
Disease  by. 

HAT-MAKER  S  DISEASE.— 5«6' Occupation- 
Diseases. 

HAUT  MAL  (Fr. ). — A  synonym  for  epilepsia 
gravior.     See  EPILEPSY. 

HAY-FEVER.— Synon.  :  Catarrhus  tcstiviis  ; 
Bostock's  Catarrh  ;  Hay  Asthma  ;  Fr.  Aslhme  d'cte  ; 
Ger.  Fyiilisoin III er catarrh. 

Definition.  —  A  catarrhal  affection  of  the 
mucous  membraneof  the  eyes,  nose,  mouth,  pharynx, 
larynx,  and  bronchi,  accompanied  by  dyspncea  ;  in- 
duced in  persons  predisposed  to  it  by  the  action  of 
the  pollen  of  various  plants,  chiefly  of  the  Gramina- 
ceK  ;  prevalent  during  the  hay-season,  but  subsid- 
ing at  its  close  ;  and  varying  in  severity  according 
to  certain  atmospheric  conditions,  and  the  amount 
of  pollen  present  in  the  air. 

/Etiology. — Hay-fever  exists  in  Europe  and 
North  America,  and  it  is  especially  common  in 
England,  where  the  number  of  cases  is  annually 
double  that  of  any  other  country.  The  Anglo-Saxon 
race  appears  more  liable  to  it  than  other  races.  It 
prevails  more  among  men  than  women,  probably 
because  the  former  are  most  exposed  to  the  atmo- 
sphere ;  and  inhabitants  of  towns  visiting  the  country 
are  more  liable  to  attack  than  the  country-people 
themselves.  J.  N.  Mackenzie  of  Baltimore  assigns 
hay-fever  to  an  exalted  condition  of  the  nasal  erec- 
tile tissue,  and  especially  the  portion  covering  the 
posterior  end  of  the  inferior  turbinated  bone  and 
the  septum  immediately  opposite,  rendering  it  more 
sensitive  to  the  action  of  pollen  and  other  irritants  ; 
and  he  maintains  that  destruction  of  this  erectile 
tissue  by  the  galvano-caulery  cures  the  disease. 
Turbinectomy  has  been  followed  by  complete  relief 
(Lockard). 

The  disorder  has  been  ascribed  Ijy  some  writers 
to  the  sun's  heat  in  the  summer  months,  also  to 
certain  odours,  vegetable  and  animal  ;  but  the  ex- 
periments of  Blackley  show  it  to  be  due  to  the 
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specific  influence  on  certain  mucous  membranes  of 
the  pollen-grains  of  the  following  natural  orders  of 
plants  :  Ranunculaceje,  Papaveracea;,  Fumariaceas, 
Cruciferae,  Violacece,  CaryophyllaceK,  Geraniacere, 
Leguminosn;,UmbelliferfE,  Rosacea,  LiliaceEe,  Com- 
positae,  Graminacese,  and  others,  both  exotic  and 
native.  Different  kinds  of  pollen  were  applied  to 
the  mucous  membrane  of  (i)  the  nares,  (2)  larynx, 
trachea,  bronchial  tubes  (by  inhalation),  (3)  con- 
junctivas, (4)  tongue,  lips,  and  fauces  ;  and  in  all 
these  cases  it  produced  the  symptoms  of  hay-fever, 
the  pollen  of  grasses  being  most  potent.  Among 
these,  Secale  cereale,  or  rye,  exercised  most  marked 
effects,  though  greater  influence  is  generally  attribu- 
ted to  Anthoxanthum  odoratum. 

It  has  been  found  that  large  quantities  of  pollen 
float  in  the  air  during  the  summer  months  ;  and  that 
the  number  of  cases  of  hay-fever  depends  on  the 
amount  present,  which  increases  in  warm,  damp 
weather,  decreases  when  it  is  very  dry  and  hot,  and 
often  nearly  disappears  after  heavy  rain.  Cold 
weather  reduces  the  number  of  sufferers  by  checking 
the  inflorescence  of  plants.  The  higher  strata  of 
the  atmosphere  appear  to  contain  more  than  that 
immediately  overlying  the  soil  ;  and  Blackley  found 
the  greatest  number  of  pollen-particles  at  between 
1,000  and  1,500  feet  above  the  earth's  surface, 
whither  they  are  probably  carried  by  aerial  currents. 
The  number  of  pollen-grains  present  reaches  its 
maximum  in  June,  when  Blackley  collected  880  in 
a  day  on  a  square  centimetre  of  glass.  The  size 
and  forms  of  the  pollen-grains  vary  greatly  in  the 
different  species,  but  this  does  not  seem  to  influence 
their  action,  which  appears  to  depend  on  the  pollen- 
sac  absorbing  moisture  from  the  contiguous  mucous 
membrane  and  bursting,  when  the  minute  granules 
it  contains  are  thus  extruded,  and  cause  irritation. 

Symptoms. — An  attack  of  hay-fever  generally 
occurs  without  any  premonitory  disturbance,  imme- 
diately on  the  application  of  the  pollen  to  the  mucous 
surfaces — for  instance,  when  the  person  enters  a 
hay-field.  The  first  symptoms  are  itching  of  the 
parts  with  which  the  particles  come  in  contact,  be- 
ginning with  the  hard  palate  and  fauces,  and  then 
extending  to  the  nostrils,  eyes,  and  face,  though, 
if  the  wind  be  strong,  the  eyes  may  be  first  attacked. 
The  catarrhal  stage  follows,  marked  by  violent  fits 
of  sneezing,  and  running  from  the  eyes  and  nose, 
with  occasional  pains  in  the  head  and  in  the  frontal 
sinuses  ;  then  the  submucous  tissue  of  the  nares 
swells  ;  and  in  a  short  time  both  nostrils  become 
blocked  and  impervious  to  air.  A  change  to  the 
recumbent  position,  however,  if  the  patient  lies  on 
one  side,  will  often  re-open  the  uppermost  nostril, 
while  the  other,  as  the  result  of  gravity,  becomes 
still  more  occluded.  The  sneezing  will  continue 
without  fresh  application  of  pollen,  as  at  night,  when 
the  subsidence  of  the  swelling  restores,  or  even 
exaggerates,  the  sensibility  of  the  Schneiderian 
membrane.  The  al?e  nasi  become  red  and  inflamed, 
and  occasionally  bleed.  The  discharge  after  this 
becomes  less  in  quantity,  inspissated  and  puriform, 
and  finally  subsides.  In  the  eyes,  the  swelling  of 
the  submucous  tissue  causes  closure  of  the,  lacrymal 
canals  and  nasal  ducts  ;  and  considerable  injection 
of  the  conjunctival  capillaries  is  apparent.  Some- 
times, but  rarely,  oedema  of  the  eyelids  follows. 
Similar  to  the  nose-symptoms  are  those  occurring 
in  the  throat,  some  swelling  taking  place  in  the 
pharynx,  which  gives  rise  to  partial  closure  of  the 
Eustachian  tubes,  and  hence  to  a  certain  degree  of 


deafness.  Slight  feverishness  is  occasionally  present, 
the  pulse  quickening  to  100,  and  the  temperature 
slightly  rising  ;  but  in  a  large  number  of  cases 
pyrexia  is  entirely  absent.  The  changes  which  take 
place  in  the  mucous  membrane  of  the  air-passages 
give  rise  to  asthmatic  symptoms,  such  as  tightness 
of  the  chest,  difficult  and  wheezy  breathing,  with 
prolonged  expiration,  and  some  dry  cough,  followed, 
at  the  close  of  the  attack,  by  expectoration. 

The  catarrhal  symptoms  are,  however,  more 
characteristic  than  the  asthmatic,  which  are  not  in- 
variably present. 

The  liability  to  attack  lasts  generally  from  three 
to  four  weeks  in  summer,  but  its  duration  depends 
on  the  presence  of  the  exciting  cause,  which,  if  not 
removed,  may  cause  the  malady  to  last  for  months. 
A  fall  of  rain  will  diminish  the  disorder  by  clearing 
the  air  of  pollen  ;  exercise,  which  increases  the 
number  of  respirations  and,  therefore,  of  pollen- 
grains  inspired,  will  render  it  more  severe  ;  while 
each  attack  makes  the  individual  more  susceptible 
to  this  subtle  influence,  and  consequently  augments 
the  probability  of  other  seizures.  As  a  rule,  hay- 
fever  has  no  complications,  and  passes  away  com- 
pletely on  the  removal  of  the  exciting  cause.  Con- 
stant recurrence  of  the  attacks  has  been  noticed  to 
lead  to  deafness,  owing  to  catarrh  of  the  Eustachian 
tubes. 

Diagnosis. — The  diagnosis  of  hay-fever  from 
other  affections  is  easy,  as  the  fact  of  the  catarrhal 
symptoms  occurring  only  in  summer  separates  it 
from  an  ordinary  '  cold  in  the  head  ; '  while  their 
combination  with  dyspnoea  in  hay-fever  prevents  it 
being  mistaken  for  spasmodic  asthma  arising  from 
other  causes,  in  which  there  is  usually  no  catarrh. 

Prognosis. — The  prognosis  is  favourable  if  the 
patient  be  removed  from  the  exciting  cause,  as  the 
asthmatic  symptoms  seldom,  if  ever,  lead  to  pul- 
monary emphysema,  or  to  any  permanent  change 
in  the  bronchi. 

Treatment. — The  most  obvious  course  in  the 
treatment  of  hay-fever,  but  not  always  the  most 
easy  one,  is  to  avoid  exposure  to  pollen.  Blackley 
notices  that  a  small  amount  of  this  material  might 
exist  without  giving  rise  to  hay-fever,  but  if  ten 
particles  of  pollen  were  detected  on  the  glass  slide 
exposed  to  the  air  for  twenty-four  hours,  symptoms 
were  sure  to  appear  in  persons  liable  to  it.  Sufferers 
from  this  complaint  should  avoid  hay-fields,  hay- 
ricks, and  much  exposure  and  exertion  in  the  coun- 
try during  the  hay-season,  and  should  remain  to  a 
great  extent  within  doors  ;  but,  where  circumstances 
admit,  change  to  the  seaside  is  highly  desirable,  and 
it  frequently  effects  a  speedy  cure.  Even  on  the 
coast  some  care  must  be  taken  to  select  a  locality 
free  from  vegetation  ;  for  if  the  wind  blows  from 
the  land,  and  hay-grass  be  flowering  at  the  time, 
an  attack  may  be  induced.  Choice  should  be  made 
of  a  seaside  place  backed  by  high  cliffs,  and  where 
the  prevailing  winds  are  from  the  sea.  Another 
method  of  avoiding  attacks  is  by  sea-voyages  or 
short  yachting  cruises,  undertaken  during  the  hay- 
season,  and  many  sufferers  enjoy  complete  exemp- 
tion in  this  way.  Of  other  localities,  high  moun- 
tain stations,  where  there  is  more  grazing  than  hay- 
growing,  and  closely  inhabited  cities  with  few  parks 
or  grassy  squares,  are  to  be  preferred.  Carbolised 
cotton-wool  and  other  available  respirators  are 
sometimes  used  with  advantage. 

The  medicinal  treatment  consists,  first,  in  com- 
bating the  general  predisposition  to  the  complaint 
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l:)y  tonic  measures  ;  and,  secondly,  in  allaying  the 
local  irritation. 

The  first  object  is  best  achieved  by  shower-baths, 
and  by  such  tonics  as  iron,  quinine,  nux  vomica, 
sulphate  of  zinc,  and  arsenic.  Lotions  of  sub- 
acetate  of  lead  or  sulphate  of  zinc  applied  to  the 
eyes  and  inner  surface  of  the  nostrils  give  some 
relief  ;  but  the  writer  has  found  the  most  successful 
results  from  brushing  the  interior  of  the  nostrils  and 
pharynx  with  a  solution  of  hydrochlorate  of  cocaine 
(20  per  cent. )  with  a  curved  brush.  Various  sprays 
are  exceedingly  useful,  such  as  those  of  solutions  of 
carbolic  acid  (eight  grains  to  an  ounce),  sulphurous 
acid  (equal  parts  with  water),  sulphate  of  quinine 
(two  grains,  with  acid,  to  an  ounce),  and  tannic 
acid  (four  grains  to  an  ounce)  ;  but  the  best  of  all 
is  a  solution  of  cocaine  (8  to  10  per  cent.)  which 
reduces  the  sensibility  of  the  parts  affected.  The 
spray  may  be  applied,  with  proper  precautions,  to 
all  the  irritated  surfaces — eyes,  nose,  throat,  and 
larynx — with  great  relief. 

C.  Theodore  Williams. 

HEADACHE.  —  Synon.  :  Cephalalgia;  Fr. 
Doiikur  de  tctc  ;  Ger.  Kopfschiiiei-z. — Pain  or  un- 
easiness in  the  head  is  very  variable  in  its  nature, 
and  is  produced  by  a  great  number  of  causes.  It 
is  present  at  some  period  or  other  in  the  course  of 
most  acute,  and  many  chronic  diseases;  and  may 
be  associated  or  not  with  organic  change  in  the 
brain,  or  in  other  organs  of  the  body.  See  Pain  in 
Visceral  Disease. 

Symptoms. — Headache  presents  many  varieties. 
It  may  be  slight  or  most  intense  ;  superficial  or 
deep-seated.  It  may  be  more  or  less  confined  to 
particular  parts,  as  the  forehead,  the  temples,  the 
occiput,  or  vertex.  Sometimes  the  pain  is  limited 
to  one  spot,  producing  the  sensation  as  if  a  nail 
were  being  driven  into  the  head,  when  it  is  called 
<:laz'HS.  It  may  extend  over  one  side  of  the  head, 
as  in  hemicrania,  or  megrim  ;  or  be  generally  dif- 
fused. Headache  presents  every  variety  of  charac- 
ter— dull,  sharp,  cutting,  i&c.  Its  accession  may  be 
sudden  or  gradual ;  and  the  paroxysms  may  be 
of  the  shortest  possible  duration,  or  may  extend 
over  hours,  days,  or  months.  The  pain  may  be 
simple,  or  associated  with  various  perverted  sensa- 
tions, such  as  giddiness,  tingling  in  the  limbs,  dis- 
ordered hearing,  or  disturbances  of  vision. 

Varieties.  —  For  practical  purposes  headaches 
may  be  arranged  in  the  following  order  : — 

1.  Structural  headache,  or  headache  dependent 
upon  disease  within  the  cranium. 

2.  Congestive  headache. 

3.  Nenmus  or  sick  headache — hemicrania  or  me- 
grim. 

4.  Toxccniic  headache. 

I.  Structural  headache. — This  may  be  due  to 
any  of  the  many  forms  of  disease  of  the  brain,  or  of 
its  membranes,  such  as  meningitis,  cerebral  soften- 
ing, abscess  of  the  brain,  and  cerebral  tumour  ;  or 
it  may  be  premonitory  of  cerebral  softening.  It  is 
nevertheless  often  wanting  in  these  disorders,  and 
the  locality  of  the  pain,  when  present,  by  no  means 
corresponds  with  that  of  the  lesion.  As  a  rule,  the 
pain  of  organic  disease  is  fixed  and  habitual,  though 
sometimes,  as  in  abscess  or  cancerous  tumour,  it 
may  be  of  an  intermittent  character.  If  there  be 
sickness  associated  with  it,  the  sickness  occurs  with- 
out any  apparent  gastric  disorder,  and  the  pain  con- 
tinues after  the  sickness  ceases.    Stooping,  and 


even  the  recumbent  posture,  aggravate  the  pain, 
while  it  is  lessened  Ijy  elevating  the  head.  If 
organic  disease  lie  suspected,  the  collateral  sym- 
ptoms must  be  carefully  scrutinised  and  weighed. 
It  rarely  happens  that  organic  disease  needs  to  be 
inferred  from  pain  alone. 

2.  Congestive  headache. — Many  forms  of  lieadache 
depend  upon  a  greater  or  less  degree  of  congestion 
of  the  vessels  of  the  brain  ;  the  congestion  Ijeing 
either  active  or  passive. 

Active  congestion  may  be  caused  l.)y  hypertrophy 
of  the  left  ventricle  of  the  heart,  general  plethora, 
catamenial  irregularities,  mental  or  emotional  ex- 
citement, and  other  conditions.  The  pain  in  such 
cases  is  of  an  obtuse  character,  affecting  the  whole 
or  a  part  of  the  head,  particularly  the  forehead  and 
occiput.  It  is  accompanied  by  a  sense  of  pulsa- 
tion in  the  ears,  flushed  face,  glittering  eyes,  and 
giddiness  on  stooping. 

Passive  congestion  may  be  produced  by  dyspnoea, 
by  asthma,  by  valvular  disease  of  the  heart,  or  by 
disordered  action  of  the  liver,  bowels,  and  skin  ;  it 
may  be  an  after-effect  of  drunkenness  ;  or  may 
result  from  any  cause  which  can  produce  a  state  of 
debility  in  the  vessels  of  the  brain,  such  as  general 
ancemia,  exhaustion  from  fatigue,  loss  of  blood, 
leucorrhcea,  or  that  following  over-excitement, 
mental  exertion,  or  bodily  fatigue — causes  which 
all  favour  congestion.  When  the  headache  is  in- 
duced by  anremia,  del>ility,  or  indigestion,  the  pain 
occurs  generally  across  the  forehead  or  at  the  top 
of  the  head. 

3.  Nenwus  or  sici;  headache,  hemicrania  or  me- 
grim.— This  disorder  is  discussed  in  a  separate 
article.    See  Megrim. 

4.  Toxamic  headache.-  Tiie  headache  which 
attends  all  fevers  and  inflammatory  disorders, 
though  due  in  some  measure  to  cerebral  congestion, 
is  chiefly  caused  by  the  action  of  the  blood,  altered 
in  character  and  elevated  in  temperature,  on  the 
nervous  elements  of  the  brain.  In  ureemia  likewise 
the  headache,  which  frequently  precedes  or  accom- 
panies the  other  symptoms  pointing  to  the  existence 
of  renal  disease,  results  from  the  morbid  condition 
of  the  blood.  So  also,  in  some  persons,  breathing 
the  impure  air  of  a  crowded  room,  or  the  products  of 
the  combustion  of  coal-gas,  will,  by  the  imperfect 
decarbonisation  of  the  blood,  speedily  produce  a 
headache. 

Diagnosis. — Besides  the  above  varieties  of 
headache,  pain  about  the  head  external  to  the 
brain  may  be  produced  by  rheumatic  affections  of 
the  scalp,  with  tenderness  of  the  skin  and  rheu- 
matism in  other  parts  ;  by  syphilitic  affections  of 
the  periosteum  or  bone  ;  by  inflammation  of  the 
scalp,  commencing  erysipelas,  &c.  ;  and  by  tri- 
geminal and  other  varieties  of  neuralgia.  Head- 
ache may  be  discriminated  from  neuralgia  by  its 
mode  of  accession  ;  by  the  generally  longer  duration 
of  the  attack  ;  and  by  the  more  complete  inter- 
missions. 

Treatment. — The  treatment  of  headache  must 
necessarily  depend  upon  the  peculiarities  of  each 
individual  case.  In  organic  or  toxemic  headache, 
the  disease  with  which  it  is  associated,  and  not  the 
syinptom  itself,  will  of  course  be  the  object  of  con- 
sideration, and  the  treatment  will  be  found  discussed 
in  connection  with  these  special  morbid  states.  The 
same  remark  applies  to  many  forms  of  congestive 
headache,  such  as  those  produced  by  disease  of  the 
heart,  asthma,  i.\:c.     If  catamenial  irregularities  or 
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uterine  disorders  are  the  exciting  cause,  tlrese  must 
be  treated  by  appropriate  measures.  If  aneemia  or 
debility  be  present,  then,  in  the  intervals  between 
the  paroxysms,  iron  in  some  form,  either  alone  or 
in  combination  with  quinine  or  some  vegetable 
bitter,  must  be  given.  During  the  paroxysms  a 
little  sal  volatile,  a  cup  of  soup  or  strong  tea  or 
coffee,  or  some  weak  alcoholic  stimulant,  may  be  of 
service.  Where  anpemia  is  not  a  prominent  sym- 
ptom, or  when  the  disorder  assumes  a  periodical  or 
intermittent  character,  quinine  alone,  in  doses  of 
two  or  three  grains  twice  or  three  times  a  day,  may 
be  given  ;  and  if  this  fails  to  afford  relief,  arsenic 
is  often  of  signal  service.  Great  benefit  is  fre- 
quently afforded  in  the  latter  cases  by  the  careful 
administration  of  alcohol  or  other  alcoholic  stimu- 
lant during  the  paroxysm.  Except  when  the  head- 
ache is  associated  with  general  plethora  or  active 
congestion,  strong  purgatives  are  to  be  avoided, 
and  the  bowels  are  to  be  regulated  by  the  mildest 
aperient  which  will  answer  the  purpose.  The 
patient's  habits  and  mode  of  life  must  also  be 
strictly  regulated  ;  and  care  must  be  enjoined  as  to 
diet,  sleep,  clothing,  and  exercise,  especially  if  the 
headache  be  associated  with  dyspepsia.  If  dyspeptic 
symptoms  are  prominent,  or  if  the  pain  be  connected 
with  a  gouty  diathesis,  then  these  disorders  must  be 
treated  with  their  appropriate  remedies. 

If  during  the  paroxysms  the  head  be  hot  and  the 
face  flushed,  warm  or  cold  lotions,  iced  water,  or 
eau-de-Cologne  may  be  applied  ;  a  warm  douching 
may  be  useful  in  some  cases.  Occasionally  in  severe 
attacks  a  few  leeches  may  be  placed  on  the  temples 
or  behind  the  ears  with  advantage,  or  a  blister  to 
the  nape  of  the  neck,  but  never  if  the  face  be  pale 
and  the  pulse  feeble.  Compression  of  the  temporal 
arteries  with  a  pad,  sustained  pressure  around  the 
head,  or  holding  the  arms  high  above  the  head,  will 
sometimes  relieve  severe  congestive  headache. 

The  treatment  of  sick  headache  is  discussed  under 
the  article  Megrim.  P.  W.  Latham. 

HEAD-NODDING  OF  INFANTS.— Descrip- 
tion.—  Head-nodding,  or  Spasmus  Nutans,  is  a 
functional  disorder  of  infancy,  characterised  by 
rhythmical  movements  of  the  head,  which  are 
usually  associated  with  nystagmus. 

Etiology. — It  begins  almost  always  during  the 
latter  half  of  the  first  year ;  two  cases  have  been 
recorded  in  which  it  began  as  early  as  the  sixth 
week,  and  it  has  begun  as  late  as  the  twentieth 
month.  Girls  are  affected  rather  more  often  than 
boys.  A  very  striking  seasonal  relation  is  notice- 
able :  of  seventy-six  published  cases  seventy  began 
in  the  six  months  from  October  to  March,  and  of 
these  no  less  than  forty-seven  began  in  December 
or  January.  It  occurs  much  more  frequently  in 
town  than  in  the  country,  and  in  the  poor  than  in 
the  rich. 

The  causation  of  this  disorder  is  obscure. 
Rickets  is  present  in  many  cases,  but  often  only  in 
very  slight  degree,  and  it  may  be  entirely  absent. 
Debilitating  diseases,  such  as  measles,  whooping- 
cough,  or  gastro-enteritis,  have  preceded  the  onset 
in  some  cases,  and  have  been  followed  by  relapses 
in  others.  In  at  least  9  per  cent,  of  the  cases  head- 
nodding  has  followed  shortly  after  a  blow  on  the 
head  from  a  fall.  Dentition  has  certainly  aggra- 
vated the  movements  in  some  cases,  and  in  others 
they  have  subsided  after  the  eruption  of  a  trouble- 
some tooth  ;   but  the  condition  may  be  present 


before  the  period  of  dentition.  Many  of  the  infants 
thus  affected  live  in  dark  rooms,  and  it  has  been 
suggested  that,  as  in  miner's  nystagmus,  which  is 
also  occasionally  associated  with  nodding  movements 
of  the  head,  deficiency  of  light  may  be  an  important 
factor. 

Symptoms. — The  first  symptom  is  usually  the 
curious  movement  of  the  head,  which  may  be  rotary 
as  in  negation,  nodding  as  in  assent,  or  lateral. 
The  rotary  movement  is  the  most  common,  but  is 
often  combined  with  some  nodding  or  lateral  move- 
ment ;  nodding  alone  is  rare.  The  movement  is 
rhythmical  and  monotonous,  varying  in  rate  from 
about  30  to  120  per  minute.  As  long  as  the  infant 
is  in  the  erect  position  it  may  be  continuous,  or  may 
occur  only  at  short  intervals  ;  it  ceases  in  the  re- 
cumbent position,  and  when  the  infant's  attention 
is  attracted  ;  covering  the  eyes  also  stops  it.  The 
movement  is  perfectly  easy,  not  jerky,  and  seems  to 
cause  the  infant  no  discomfort. 

Generally  within  a  few  days  after  the  onset  of  the 
head-movement,  sometimes  before  it,  nystagmus  in 
one  or  both  eyes  appears  ;  this  may  be  vertical, 
horizontal,  or  rotary,  and  may  even  have  a  different 
direction  in  the  two  eyes.  If  not  limited  to  one 
eye,  it  is  usually  more  marked  in  one  than  in  the 
other.  When  horizontal  in  both  eyes  it  is  often 
convergent  not  conjugate.  It  is  always  a  very 
fine,  rapid  nystagmus  (3-4  per  second)  ;  it  may  be 
continuous  or  may  occur  only  when  the  child  looks 
in  certain  directions.  It  is  increased,  or  indeed 
may  only  be  elicited,  by  fixing  the  head  or  by 
attracting  the  child's  gaze  to  some  object.  Hippus 
and  convergent  strabismus  have  occasionally  been 
observed.  In  looking  at  objects  these  infants  often 
put  the  head  on  one  side,  or  throw  it  back,  or  look 
out  of  the  corners  of  their  eyes  in  an  odd  fashion. 

In  several  cases  transient  attacks  of  unconscious- 
ness, like  petit  i/ial,  have  been  noticed. 

Prognosis. — After  a  few  weeks  or  months  the 
head-movements  gradually  disappear,  and  shortly 
afterwards  the  nystagmus  also  ceases.  The  sym- 
ptoms rarely  persist  beyond  the  age  of  eighteen 
months.  There  seems  to  be  no  tendency  to  epilepsy 
afterwards,  nor  is  the  intellect  impaired. 

Diagnosis. — Mentally  deficient  children  some- 
times show  irregular  movements  of  the  head  which 
may  be  distinguished  by  their  occurrence  at  a  later 
age,  and  sometimes  by  their  less  rhythmical  cha- 
racter. A  to-and-fro  swaying  of  the  trunk  is 
occasionally  seen  in  the  second  and  later  years  ;  in 
some  cases  it  is  a  harmless  habit,  in  others  it  is  a 
form  of  masturbation,  while  in  others  again  it 
appears  to  be  epileptic  (eclampsia  nutans).  The 
age,  the  involvement  of  the  whole  trunk,  and  in 
some  cases  its  more  purposive  character,  or  the 
association  of  epileptic  manifestations,  may  serve  to 
distinguish  it.  Congenital  head-nodding  and  nys- 
tagmus, which  may  be  hereditary  and  persist  through 
life,  can  only  be  distinguished  by  the  history  and 
subsequent  course. 

Pathology. — It  seems  certain  that  the  condition 
is  functional,  but  nothing  further  is  known  of  its 
pathology.  There  are  points  which  suggest  that  it 
is  cortical  in  origin,  and  it  may  well  be  that  the 
imperfect  education  of  the  cortical  centres  at  this 
age  favours  such  a  disturbance. 

Treatment. — Bromides  seem  to  have  some 
slight  effect  in  diminishing  the  movements  ;  phena- 
zone  has  also  seemed  useful  ;  but  it  is  doubtful 
whether  recovery  is  hastened  by  the  use  of  drugs. 
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The  infanl  should  hvc  in  a  well-lighted  room,  and 
any  predisposing  cause,  such  as  rickets,  must  be 
treated  with  appropriate  remedies. 

G.  F.  Still. 

HEALING  SPRINGS,  in  Bath  County,  Vir- 
ginia,  U.S.A.— Thermal  waters.     See  Mineral 

Wa  I  KKS. 

HEALTH. — See  Tersonal  Health;  and 
Public  Health. 

HEALTH-RESORTS.— 5««  Climate;  Cli- 
mate, Treatment  of  Disease  by  ;  and  Baths. 

HEARING,  Disorders  of. — These  disorders 
may  be  grouped  under  three  classes,  namely  : 
(a)  Partial  or  complete  loss  of  hearing,  or  deafness  ; 
(h)  Exalted  liearing  (so  called)  ;  {c)  Perverted  hear- 
ing or  tinnitus.  They  may  be  due  to  various 
conditions  quite  independent  of  any  actual  disease 
of  the  auditory  apparatus,  and  only  such  causes  of 
disordered  hearing  will  be  considered  in  the  present 
article  as  are  not  due  to  changes  in  the  conducting 
portion  of  the  ear,  which  can  be  demonstrated  by 
the  different  methods  of  examination,  or  to  recog- 
nised affections  of  the  nervous  apparatus  connected 
with  hearing.  These  will  be  found  discussed  under 
the  article  Ear,  Diseases  of. 

(a)  Partial  or  complete  loss  of  hearing.  —  Perhaps 
the  deafness  due  to  accumulations  of  cerumen,  which 
so  frecjuently  interfere  for  a  time  with  the  hearing 
of  persons  whose  ears  are  free  from  disease,  should 
be  regarded  as  disordered  hearing,  rather  than  as  a 
symptom  of  a  pathological  condition.  As  nothing 
more  energetic  than  careful  syringing  is  required  to 
remove  such  obstructions,  it  will  be  sufficient  to 
observe  that  in  this  proceeding  the  nozzle  of  the 
syringe  should  be  directed  along  the  roof  of  the  ex- 
ternal canal.  Among  a  very  large  number  of 
people  with  the  organs  of  hearing  in  an  apparently 
healthy  state,  some  few  will  be  found  upon  whom, 
throughout  their  lives,  certain  notes  produce  no 
response.  They  will  not,  for  example,  be  able  to 
hear  the  sounds  made  by  grasshoppers,  or  the 
singing  of  some  birds — the  call  of  a  partridge,  for 
instance,  and  in  most  persons,  as  age  advances,  the 
very  high  notes  are  lost.  To  prove  this,  it  is  only 
necessary  to  blow  one  of  Galton's  whistles  in  a 
room  full  of  people,  when  a  considerable  proportion 
of  the  assembly  will  fail  to  catch  the  high  notes, 
which  are  distinctly  heard  by  the  rest ;  and  although 
this  failure  is  also  noticeable  in  many  nervous  affec- 
tions, all  other  sounds  will  perhaps  be  heard  quite 
normally  Ijy  these  individuals.  Emotional  influences 
play  a  very  large  part  in  the  destruction  or  suspen- 
sion of  hearing,  and  this  is  especially  observable  in 
the  case  of  women.  The  unexpected  sight  of  a  dead 
husband,  hearing  of  the  death  of  a  dear  friend,  the 
proposal  of  a  severe  surgical  operation  on  a  relative, 
a  quarrel,  an  alarm  of  thieves,  and  witnessing  a 
carriage-accident,  have  each  within  the  knowledge 
of  the  writer  been  followed  by  intense  and  sudden 
deafness,  which  has  only  been  partially  recovered 
from.  The  same  effect  has  been  noticed  in  men 
who  have  been  subjected  to  prolonged  mental  strain, 
in  connection  with  literary  work,  or  during  com- 
mercial crises.  Complete  loss  of  hearing,  extending 
over  several  months,  was  on  one  occasion  followed 
by  perfect  hearing  in  a  girl  of  fifteen,  on  the  first 
appearance  of  menstruation.  The  temporary  effect 
of  quinine  and  salicylic  acid  on  the  hearing  is  well 


known,  but  when  quinine  has  been  administered  in 
large  doses,  and  for  a  long  period,  this  special  sense 
is  not  unusually  injured  permanently.  Among 
the  diseases  which  often  induce  a  lasting  deafness, 
without  any  perceptible  local  change  in  the  con- 
ducting portion  of  the  ear,  may  be  included  mumps, 
diphtheria,  and  many  other  infective  diseases  ;  for 
although  in  many  instances  the  middle  ear  often 
suffers,  this  is  not  always  the  case,  and  the  immediate 
cause  of  the  deafness  must  be  sought  in  the  products 
of  inflammation  which  have  been  left  within  the 
cranium.  The  same  explanation  is  probably  also 
the  correct  one  in  those  instances  where  children 
lose  for  ever  all  hearing  power  after  cerebral  ex- 
citement or  congestion.  Habitual  and  obstinate 
constipation  is  sometimes  attended  with  loss  of 
hearing,  which  returns  after  the  action  of  purgative 
medicine.  A  clot  of  blood  within  the  cranium, 
while  causing  hemiplegia  of  the  opposite  side,  may 
destroy  the  hearing  on  the  same  side  as  the  effusion  ; 
and  a  case  is  on  record  in  which  closure  of  the 
cerebro-spinal  foramen  gave  rise  to  this  symptom. 

(/')  Exalted  hearing. — What  is  termed  '  exalted 
hearing  '  will  generally,  on  careful  examination,  be 
found  to  be  not  so  much  a  definite  change  in  the 
capacity  of  the  hearing  apparatus  to  receive  impres- 
sions, as  an  inability  on  the  part  of  the  patient  to 
receive  such  impressions  without  an  undue  effect  on 
the  nervous  centres  being  produced.  Thus  in  man} 
inflammatory  states  of  the  brain  or  its  membranes 
this  symptom  is  often  a  prominent  one.  It  is  also 
not  uncommonly  met  with  in  hysterical  and  nervous 
persons. 

(c)  Perverted  hearijig. — Attendant  on  most  of  the 
above  examples,  and  closely  allied  to  deafness,  is 
the  often  persistent  tinnitus  ;  but  there  are  condi- 
tions in  which  this  distressing  symptom  is  the  chief 
and  solitary  trouble.  Thus  tinnitus,  with  a  feeling 
of  pulsation  in  the  ear,  is  occasionally  the  first 
warning  of  an  intracranial  aneurysm  ;  while  a 
furious  tinnitus  and  the  hearing  of  strange  noises 
sometimes  precede  an  attack  of  acute  mania. 
Patients  who  have  been  the  subjects  of  malarial 
fevers  and  sunstroke  often  coinplain  of  tinnitus  ;  and 
as  in  all  cases  of  disease  of  the  ears,  when  present, 
it  is  the  most  intractable  of  symptoms,  so  it  is  when 
the  ears  have  not  been  the  seat  of  any  malady  or 
injury. 

Treatment. — Since  all  the  above  states  of  dis- 
ordered hearing  may  strictly  be  said  to  be  due  to 
causes  which  are  in  themselves  abnormalities  of  one 
part  or  another  of  the  organism,  it  is  to  these  that 
the  treatment  will  naturally  be  directed  rather  than 
to  alterations  in  hearing  which  in  truth  are  merely 
symptoms.    See  Ear,  Diseases  of ;  and  Tinnitus. 

W.  B.  Dalby. 

HEART,  Diseases  of. — The  diseases  of  the 
heart  are  arranged  as  follows  : 

Abscess  in  walls  of.  Sec  Inflammation  of  walls, 
p.  665. 

Aneurysm  of  walls,  p.  632  ;  of  valves,  p.  663. 

Atrophy,  p.  633. 

Dilatation,  p.  633. 

Displacement,  p.  636. 

Endocarditis,  p.  650. 

Failure.    See  Dilatation. 

Fatty  accumulation,  p.  639. 

Fatty  degeneration,  p.  639. 

Fibroid  disease,  p.  641. 

Functional  disorders,  p.  642. 
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Granular  degeneration,  p.  645. 

Haemorrhage  into  walls,  p.  645. 

Hydatid  disease,  p.  645. 

Hypertrophy  of,  p.  646. 

Inflammation  of  lining  membrane,  p.  650. 

Inflammation  of  walls,  p.  655. 

Malformations,  p.  656. 

Morbid  growths,  p.  660. 

Orifices,  diseases  of,  p.  663. 

Palpitation  of,  p.  642. 

Passive  congestion  of,  p.  660. 

Rupture,  p.  661. 

Syphilis,  p.  661. 

Thrombosis,  p.  662. 

Tuberculosis,  p.  663. 

Valves,  diseases  of,  p.  663. 

Wounds,  p.  672. 

The  following  articles  appear  in  their  alphabetical 
position  in  other  parts  of  the  book  :  Circulation, 
Disorders  of;  Insanity  in  Special  Diseases; 
Myomalacia  ;  Pericardium,  Diseases  of ;  and 
Pain  in  Visceral  Disease. 

HEART,  Abscess  of. — See  Heart,  Inflamma- 
tion of  Walls  of. 

HEART,   Aneurysm   of.  —  Definition. — A 

simple  depression  or  a  sacculus  formed  in  the  walls 
of  the  heart  and  communicating  by  an  orifice,  vary- 
ing in  size,  with  one  or  more  of  its  cavities. 

Etiology  and  Pathology. — Sacs  connected 
with  the  cavities  of  the  heart  have  occasionally  been 
found  at  birth.  They  must  be  regarded  as  congenital 
malformations.  The  essential  condition  which  leads 
to  acquired  aneurysm  of  the  heart  is  a  change  in  a 
portion  of  the  myocardium,  by  which  the  resisting- 
power  of  the  affected  part  against  the  pressure  of  the 
blood  within  the  cavity  is  diminished.  Under  such 
circumstances  a  simple  depression,  corresponding 
to  the  weakened  spot,  may  be  first  formed  on  the 
inner  surface  of  the  heart.  This  gradually  extends 
through  the  cardiac  wall  towards  the  external  sur- 
face, where  the  resistance  becomes  less,  and  where 
a  pouch  or  sac  is  then  formed,  communicating  with 
the  cavity  of  the  heart,  by  a  wide  or  narrow  neck. 
Weakening  of  the  heart's  wall  may  be  due  either 
to  inflammatory  processes,  including  syphilis  and 
tuberculosis,  or  to  necrosis  of  the  muscular  elements, 
following  upon  obstruction  of  the  blood-supply. 

(a)  Inflammation  affecting  the  endocardium  may 
extend  to  the  substance  of  the  heart  and  lead  to 
softening  or  ulceration  :  both  conditions  have  been 
found  in  connection  with  aneurysm.  In  pyaemic 
states  abscesses  may  form  in  the  walls  of  the  heart, 
and  softening  of  tubercular  masses  may  also  occur 
there  ;  cases  are  recorded  in  which,  the  contents  of 
the  sac  thus  formed  having  been  discharged  into  the 
circulation,  the  cavity  became  converted  into  an 
aneurysmal  pouch.  Syphilitic  deposits  in  the  myo- 
cardium may  result  in  the  formation  of  patches  of 
fibrous  tissue  which  are  liable  to  yield  before  the 
pressure  of  blood  and  form  aneurysms. 

(b)  Degenerative  changes  in  the  muscle-fibres,  due 
to  blocking  of  small  branches  of  the  coronary  arteries, 
are  also  the  cause  of  fibrosis  affecting  portions  of 
the  myocardium.  The  muscle-fibres  undergo  fatty 
changes  and  are  absorbed,  their  place  being  taken 
by  a  new  growth  of  scar-tissue.  Stretching  of  this 
fibrous  tissue  may  give  rise  to  aneurysm. 

Cardiac  aneurysm  occurs  with  much  greater  fre- 
quency among  males  than  among  females  (45  :  17. 


Quain).  It  may  occur  at  any  period  of  life,  acute 
inflammation  being  more  often  the  cause  in  younger 
persons,  degenerative  changes  in  older  subjects. 

Morbid  Anatomy. — On  laying  open  the  peri- 
cardium in  cases  in  which  aneurysm  of  the  heart 
exists,  adhesions  which  are  more  or  less  universal, 
or  which  may  be  limited  to  the  seat  of  the  disease, 
are  very  frequently  found.  The  heart  itself  is 
generally  enlarged  ;  and  where  the  aneurysm  pro- 
jects externally  it  is  altered  in  shape — so  much  so  in 
some  instances  that  the  organ  looks  like  a  double 
heart.  The  sac  may  project  from  the  walls  as  a 
rounded  or  conical  tumour ;  or  may  assume  the 
appearance  of  an  elongated  sac  winding  round  the 
base  of  the  aorta.  Again,  nothing  abnormal  may 
be  observed  until  the  heart  is  laid  open,  when  a 
depression  or  an  opening  may  be  discovered  in  the 
walls  of  the  ventricle,  or  in  the  septum.  In  rare 
instances  more  than  a  single  pouch  is  formed  :  there 
may  be  several,  each  communicating  with  the  cavity 
of  the  heart  by  a  separate  opening,  or  all  by  a  com- 
mon neck.  The  size  of  the  tumour  may  vary  from 
that  of  a  bean  to  that  of  an  average-sized  cocoa-nut. 
The  opening  leading  into  the  pouch  may  be  the 
widest  part  of  the  sac,  the  aneurysm  being  a  mere 
depression  like  a  watch-glass  or  half  an  egg,  or  there 
may  exist  a  constricted  or  defined  neck,  leading  to 
a  tumour  bulging  from  the  walls.  The  size  of  the 
opening  may  vary  from  a  couple  of  inches  across,  to 
one  capable  of  admitting  only  a  probe.  The  neck  is, 
in  a  few  cases,  described  as  hard  and  cartilaginous  ; 
in  others,  as  being  smooth  and  regular,  or  jagged  and 
irregular.  The  wall  of  the  aneurysm  may  consist  of 
practically  unaltered  heart-substance  or  of  fibrous 
tissue  without  any  trace  of  muscular  elements.  All 
transition-stages  between  these  extremes  may  be 
met  with.  The  thickness  of  the  wall  varies  from 
that  of  a  sheet  of  paper  to  a  quarter  of  an  inch  or 
even  more.  The  two  layers  of  pericardium  are  fre- 
quently adherent  over  the  aneurysm,  thus  tending 
to  strengthen  the  sac.  The  aneurysmal  cavity  in 
the  majority  of  cases  is  lined  by  smooth  membrane  ; 
but  in  a  few  instances,  apparently  of  acute  forma- 
tion, the  walls  may  consist  of  muscular  fibres,  torn 
and  separated  by  the  blood  which  has  been  extrava- 
sated  among  them.  The  contents  of  the  sac  are 
generally  in  the  form  of  blood-clots  or  laminated 
fibrin,  the  outermost  layers  of  which  may  be  more 
or  less  organised  and  adherent  to  the  wall. 

Seat.  — In  the  great  majority  of  cases  the  left 
ventricle  is  the  part  affected  (52  out  of  56  cases. 
Quain).  Aneurysms  of  the  ventricular  septum 
affecting  the  '  undefended  space  '  stand  on  a  some- 
what different  footing  from  others,  as  they  are  pro- 
bably due  partly  to  developmental  defect  and  partly 
to  endocarditis. 

Symptoms. — Usually  cardiac  aneurysms  are  only 
discovered  after  death,  having  given  rise  to  no  de- 
finite symptoms  during  life.  In  a  few  cases  sym- 
ptoms, such  as  pain,  dyspnoea,  cyanosis,  palpitation, 
and  irregularity  of  the  pulse,  may  be  present,  and 
may  be  accompanied  by  a  murmur.  It  it  thus  evi- 
dent that  the  symptoms  of  aneurysm  are  such  as  may 
exist  in  other  lesions  of  the  heart ;  and  it  is  ex- 
tremely doubtful  whether  we  have  at  our  command 
the  means  of  diagnosing  the  existence  of  this  condi- 
tion. 

Terminations. — Death  may  result  from  the  dis- 
turbance of  the  heart's  action,  induced  by  the 
presence  and  the  extent  of  the  disease  ;  from  the 
aneurysm  opening  into  the  pericardium  ;  or  from  its 
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burrowing  in  the  wall  of  the  heart,  and  opening  into 
a  cavity  of  the  organ  other  than  that  from  which  it 
originated.  Lastly,  one  or  two  cases  are  recorded 
in  which  the  progress  of  the  disease  had  apparently 
been  arrested  by  the  walls  of  the  sac  becoming  indu- 
rated or  calcified. 

Diagnosis,  Prognosis,  and  Treatment. — 
Since  it  is  probably  impossible  with  our  present 
means  of  diagnosis  to  ascertain  the  existence  of  a 
cardiac  aneurysm,  the  question  of  prognosis  does  not 
arise  practically,  nor  is  treatment  possible.  It  is 
well,  however,  to  bear  in  mind  that  in  cases  of 
heart-disease  in  which  the  influence  of  syphilis 
cannot  be  excluded  it  may  often  be  advisable  to  try 
the  effect  of  full  doses  of  iodide  of  potassium.  The 
benefit  of  this  salt  is  proved  in  other  forms  of  aneu- 
rysm, and  it  might  also  prove  serviceable  in  the 
cardiac  variety.  Apart  from  this,  treatment  could 
only  be  directed  in  individual  cases  to  reducing 
arterial  resistance,  combating  any  signs  of  cardiac 
failure  which  may  be  present,  and  mitigating  pain 
and  distress.  R.  Quain. 

W.  Cecil  Bosanouet. 

HEART,  Apoplexy  of.— ^ct  Heart,  Hemor- 
rhage into  the  Walls  of. 

HEART,  Atrophy  of. 

Definition. — Diminution  in  the  size  and  weight 
of  the  heart,  without  any  quahtative  change  in  its 
structure. 

^Etiology. — Atrophy  of  the  heart  occurs  as  part 
of  general  wasting,  provided  that  the  wasting  is  not 
the  result  of  any  disease  which  throws  additional 
work  upon  that  organ.  The  most  marked  cases  of 
cardiac  atrophy  are  met  with  in  slowly  growing 
carcinomata.  In  one  case  of  cancer  of  the  pylorus, 
the  heart  weighed  only  3^,  ozs.  In  chronic  pul- 
monary tuberculosis  the  diminution  in  the  weight 
of  the  heart  is  less  marked,  and  in  nearly  half  the 
cases  the  heart  is  the  normal,  or  more  than  the 
normal,  size.  This  result  may  be  due  to  the  obstruc- 
tion to  the  circulation  through  the  lungs.  The 
heart  also  atrophies  when  the  demands  upon  it  are 
diminished.  Thus  amputation  at  the  hip-joint  in  a 
young  subject  is  followed  by  appreciable  diminution 
in  the  size  of  the  organ. 

Morbid  Anatomy. — The  heart  is  uniformly 
diminished  in  size  as  regards  both  its  walls  and  its 
cavities.  The  muscular  tissue  generally  wastes  more 
than  the  fibrous  tissue,  and  the  pericardium  may 
therefore  present  an  opaque  and  slightly  puckered 
appearance.  For  the  same  reason  the  consistence  of 
the  walls  is  often  slightly  increased  and  the  section 
darker  than  normal.  The  muscular  fibres  are  small 
and  contain  an  excess  of  pigment.  Fatty  degenera- 
tion frequently  accompanies  atrophy.  The  co- 
existence of  this  change  will  modify  the  appearances. 
See  Heart,  Fatty  Degeneration  of 

Symptoms.— Since  the  size  of  the  heart  is  pro- 
portionate to  the  demands  made  upon  it  there  will 
be  no  symptoms  of  cardiac  failure  unless  fatty  de- 
generation he  also  present.  The  physical  signs  are 
a  shghtly  diminished  precordial  dulness,  a  feeble 
but  not  diffused  impulse,  an  apex-beat  slightly 
within  and  above  the  usual  situation,  and  possibly  a 
diminished  area  over  which  the  sounds  are  audible. 

Diagnosis. — From  a  consideration  of  thesetiology 
of  the  condition  it  will  be  seen  that  this  is  a  matter 
of  no  importance.  It  depends  upon  the  existence 
of  a  lessened  necessity  for  work,  and  upon  the  re- 


cognition of  the  physical  signs  just  given.  Emphy- 
sema and  other  causes  of  diminished  cardiac  dulness 
and  weakened  cardiac  impulse  must  be  excluded. 

Treatment. — The  treatment  of  atrophy  of  the 
heart  is  the  treatment  of  the  disease  upon  which  it 
depends.  H.  Montague  Murray. 

HEART,  Calciflcation  of.—See  Heart,  De- 
generations of. 

HEART,  Cancer  of.—See  Heart,  Morbid 
Growths  in. 

HEART,    Dilatation    of. — Definition.— In 

dilatation  of  the  heart  there  is  uniform  enlargement 
of  one  or  more  of  the  heart's  cavities.  Dilatation 
is  usually  associated  with  hypertrophy. 

Etiology. — The  occurrence  of  dilatation  im- 
plies that  the  walls  of  the  heart  which  yield  are  too 
weak  to  resist  successfully  the  internal  pressure  to 
which  they  are  exposed.  This  defective  relation 
may  be  due  either  to  actual  enfeeblement  of  the 
walls  of  the  heart  ;  or  to  excessive  blood-pressure, 
which  even  the  healthily  constituted  walls  are  un- 
able to  withstand.  The  enfeeblement  of  the  walls 
may  be  a  consequence  of  acute  or  chronic  degene- 
ration, or  may  be  inherent  but  unconnected  with 
visible  textural  disease.  The  excessive  blood- 
pressure  may  be  dependent  on  actual  obstruction  to 
the  circulation  ;  on  overfilling;  or  on  undue  rapidity 
of  action,  which  (other  things  being  equal)  implies 
an  unwonted  expenditure  of  force.  As  a  matter 
of  fact,  however,  dilatation  and  hypertrophy  are 
generally  if  not  always  associated  ;  and  the  pro- 
cesses by  which  these  combined  conditions  are 
attainecl  are  more  complicated  than  the  foregoing 
statement  might  lead  one  to  suppose.  It  will  be 
convenient,  therefore,  to  consider  certain  cases 
seriati/u. 

1.  In  obstructive  disease  at  the  aortic  orifice  ; 
in  general  stricture  of  the  minute  systemic  arteries, 
such  as  occurs  in  connection  with  contracted  gra- 
nular kidneys  ;  and  indeed  in  all  cases  in  which 
resistance  is  offered  to  the  free  discharge  of  blood 
from  the  left  ventricle,  progressive  hypertrophy  of 
the  walls  of  that  ventricle  takes  place.  But  the 
hypertrophy  may  be  complicated  even  from  the 
beginning  with  dilatation.  The  hypertrophy,  at 
any  rate  at  first,  is  compensatory,  and  may  be 
taken  as  a  measure  of  the  excess  of  resistance 
which  the  heart  is  called  upon  to  overcome.  The 
dilatation,  however,  is  not  strictly  compensatory, 
and  is  probably  to  be  regarded  as  a  measure  of  the 
inability  of  the  walls  to  cope  fully  with  the  extra 
work  required  of  them.  It  is,  moreover,  obvious 
that  the  occurrence  of  dilatation,  by  increasing  the 
area  of  resistance  to  the  intra-ventricular  blood- 
pressure,  increases  pro  iaitto  the  muscular  effort 
requisite  for  the  propulsion  of  the  blood  into  the 
aorta  ;  and  by  enlarging  the  capacity  of  the  ventri- 
cular cavity  and  consequently  the  amount  of  blood 
to  be  discharged  from  it,  on  that  account  also 
throws  additional  labour  on  the  muscular  walls  of 
the  ventricle.  Thus  hypertrophy  and  dilatation 
react  on  one  another  ;  and  hypertrophy,  which  pro- 
Ijably  at  first  compensates  for  the  mechanical  obstacle 
to  the  discharge  of  the  normal  contents  of  the  ven- 
tricle, tends,  later  on,  to  compensate  not  only  for 
this  but  for  the  virtual  disability  of  the  heart  which 
associated  dilatation  entails. 

2.  In  regurgitant  disease  at  the  aortic  orifice, 
hypertrophy  and  dilatation  of  the  left  ventricle  also 
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take  place.  But  in  this  case,  while  the  hypertrophy 
probably  reaches  a  higher  degree  of  development 
than  in  simple  obstruction,  dilatation  preponderates 
from  first  to  last  ;  and  the  ventricle  attains  larger 
dimensions  than  in  perhaps  any  other  form  of 
disease.  In  this  case  there  is  no  impediment  to 
the  escape  of  blood  through  the  aortic  orifice,  and 
therefore  pi-iind  facie  no  need  for  compensatory 
hypertrophy.  There  is  no  doubt  that  here  hyper- 
trophy follows  dilatation.  The  immediate  effects 
of  regurgitation  are,  that  during  diastole  the  ven- 
tricle becomes  more  rapidly  and  completely  filled 
with  blood  than  it  does  under  other  circumstances  ; 
that  hence  the  subsequent  contraction  of  the  auricle 
tends  to  distend  it  unnaturally  with  blood — dila- 
tation from  overfilling ;  and  that  during  the  whole 
of  this  period  the  walls  have  also  to  sustain  the 
backward  pressure  of  the  systemic  arterial  blood. 
The  result  is  that,  on  the  principles  above  enun- 
ciated, the  walls  of  the  ventricle  have  to  encounter 
a  larger  area  of  pressure,  and  to  expel  a  larger 
amount  of  blood,  than  natural,  and  hence  are  called 
upon  to  make  excessive  effort,  and  hypertrophy 
ensues.  Thus  dilatation  from  overfilling  causes 
hypertrophy  ;  and  both,  acting  continuously,  pro- 
mote the  progressive  increase  in  the  capacity  of  the 
ventricular  cavity  and  in  the  thickness  of  the  ven- 
tricular walls. 

In  both  cases,  but  more  especially  in  the  latter 
of  them,  the  ventricle  ere  long  fails  to  discharge  its 
contents  sufficiently  into  the  aorta  at  each  contrac- 
tion, and  the  retention  of  this  residual  blood  be- 
comes an  important  factor  in  promoting  dilatation 
— dilatation  with  failure  :  residual  dilatation. 

3.  The  effects  of  continued  violent  action  of  the 
heart,  whether  caused  by  nervous  influence  or  by 
muscular  effort,  are  much  the  same  as  those  of  ob- 
structive disease.  For  both  increased  rapidity  of 
contraction  and  increased  amount  of  blood  pouring 
into  the  heart,  to  be  expelled  at  each  beat  (other 
things  being  equal),  imply  increased  expenditure  of 
force  ;  and  the  persistence  of  either  or  both  of  these 
conditions  causes,  therefore,  the  supervention  of 
hypertrophy  and  dilatation. 

4.  The  above  discussion  relates  especially  to 
dilatation  and  hypertrophy  of  the  left  ventricle. 
But,  mutatis  mutandis,  it  applies  with  equal  force 
to  dilatation  and  hypertrophy  of  the  other  sections 
of  the  heart.  Thus,  in  mitral  valve-disease,  the  left 
auricle  undergoes  hypertrophy  and  dilatation — 
dilatation  from  overfilling  preponderating  in  regur- 
gitant disease  of  the  valve,  hypertrophy  prepon- 
derating in  obstructive  disease. 

5.  In  pulmonary  valve-disease  the  right  ventricle 
becomes  hypertrophied  and  dilated — the  dilatation 
being  greatest  where  there  is  pulmonary  regurgita- 
tion, the  hypertrophy  being  greatest  where  the 
disease  is  obstructive. 

6.  In  tricuspid  valve -disease  the  right  auricle 
suffers,  becoming  chiefly  dilated  in  the  presence  of 
tricuspid  regurgitation,  chiefly  hypertrophied  when 
there  is  obstruction.  And  thus,  also,  just  as  when 
the  systemic  circulation  is  impeded  the  left  side  of 
the  heart  suffers,  so  when  the  pulmonary  circulation 
is  obstructed,  the  right  side  of  the  heart  undergoes 
enlargement. 

In  all  these  cases,  therefore,  hypertrophy  and 
dilatation  seem  to  result  concurrently  ;  but  whether 
the  one  or  the  other  condition  preponderates,  de- 
pends partly  on  the  particular  nature  of  the  cause 
to  which  the  hypertrophy  and  dilatation  are  due, 


partly  on  the  inherent  strength  or  weakness  of  the 
cardiac  walls.  In  all  cases,  too,  the  other  cavities 
of  the  heart,  besides  that  primarily  and  directly 
implicated,  suffer,  according  to  their  position,  from 
the  effects  of  the  greater  or  less  work  which  sooner 
or  later  is  cast  upon  them.  It  may  be  particularly 
pointed  out  that  cavities  situated  behind  the  one 
primarily  implicated  tend  sooner  or  later  to  share  in 
its  hypertrophy  and  dilatation  ;  that  in  cases  of  in- 
competence of  either  of  the  auriculo-ventricular 
orifices  the  corresponding  ventricle,  in  consequence 
of  receiving  more  than  its  due  amount  of  blood, 
and  of  thus  having  more  work  thrown  upon  it, 
undergoes  dilatation  and  hypertrophy  ;  and  that  in 
obstructive  disease  of  these  orifices  the  ventricles 
tend  to  become  atrophied  from  having  less  work 
to  do. 

Acute  dilatation  which  occurs  temporarily  in  acute 
febrile  disorders,  such  as  typhus,  is  due  mainly  to 
enfeeblement  of  the  cardiac  walls,  but  in  scarlet 
fever  is  partly  referable  to  high  arterial  tension. 
See  Scarlet  Fever  ;  and  Rheumatism,  Acute. 

Anatomical  Characters. — In  pure  dilatation 
of  the  heart,  the  cardiac  walls  must  be  thinner  than 
natural.  It  is  a  question,  however,  whether,  ex- 
cepting in  the  cases  of  partial  dilatation  or  aneu- 
rysm and  acute  failure,  dilatation  ever  takes  place 
independently  of  hypertrophy  ;  for  even  as  regards 
the  auricles,  where  dilatation  with  attenuation  is 
chiefly  observed,  there  is  reason  to  believe  that  the 
attenuation  is  not  commensurate  with  the  extension 
which  accompanies  it,  and  consequently  that  the 
total  bulk  of  muscular  tissue  is  increased.  When 
dilatation  is  associated  with  no  apparent  change  in 
the  thickness  of  the  walls,  hypertrophy  is  of  course 
present. 

It  must  be  mentioned,  however,  that  it  is  often 
very  difficult  to  determine  on  post-mortem  examina- 
tion the  true  relation  between  the  thickness  of  the 
cardiac  walls  and  the  capacity  of  the  cardiac  cavi- 
ties ;  for  their  apparent  relation  is  largely  depend- 
dent  on  the  condition  of  the  cavities  as  to  systole  or 
diastole  at  the  moment  of  death  ;  and  on  the  state 
of  the  heart  as  to  cadaveric  changes  at  the  time  of 
post-mortem  examination. 

The  form  which  the  heart  assumes  in  dilatation 
is  the  same  as  that  which  it  assumes  in  hypertrophy  ; 
and  indeed,  as  the  two  conditions  are  probably 
always  associated,  it  is  needless  to  endeavour  to 
establish  any  distinction  between  them  in  this  re- 
spect. If  the  dilatation  be  general,  the  form  of  the 
heart  remains  unchanged,  but  its  size  is  uniformly 
augmented.  If  the  left  ventricle  be  mainly  affected, 
the  heart  appears  not  only  enlarged  but  elongated, 
the  left  ventricle  taking  more  than  its  due  share  in 
the  formation  of  the  cardiac  apex.  If  the  right 
ventricle  be  specially  implicated,  the  heart  becomes 
enlarged  in  its  transverse  diameter ;  it  is  more 
rounded  in  its  contour  as  seen  from  the  front  than 
it  should  be  ;  and  its  apex  is  obtuse,  and  either 
bifid,  from  the  fact  that  the  apices  of  both  ventricles 
take  an  equal  share  in  the  formation  of  the  cardiac 
apex,  or  formed  wholly  by  the  right  ventricle.  If 
the  auricles  be  dilated,  they  constitute  large  masses 
on  both  sides  of  the  root  of  the  aorta  and  pulmonary 
artery. 

The  walls  of  the  dilated  heart  vary  not  only  in 
thickness,  but  also  in  quality.  Thus  they  may  be 
preternaturally  firm  or  preternaturally  soft ;  they  may 
be  healthy  in  structure,  or  may  present  more  or  less 
degenerative  change. 
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Consequences  of  Dilatation. — Dilatation 
of  the  ventricles,  especially  if  it  be  considerable,  is 
apt  to  disarrange  the  mechanism  of  the  auriculo- 
ventricular  valves.  Even  in  mere  temporary  disten- 
sion of  the  right  ventricle  a  kind  of  safety-valve 
action  of  the  tricuspid  valve  takes  place,  in  conse- 
quence of  which  regurgitation  of  blood  occurs  from 
the  ventricle  into  the  auricle.  Moreover,  established 
dilatation  of  the  right  or  left  ventricle  is  liable  to 
be  attended  by  persistent  regurgitation  of  blood 
through  the  corresponding  auriculo- ventricular  orifice. 
The  defaulting  valve  under  these  circumstances  has 
a  natural  aspect  ;  but  careful  examination  shows 
either  that  the  orifice  has  undergone  dilatation  in 
company  with  the  ventricle — the  valve  itself  pre- 
senting no  corresponding  increase  ;  or  that  there  is 
a  want  of  relation  between  the  size  of  the  mus- 
culi  papillares  and  chorda;  tendinese  on  the  one 
hand,  and  the  capacity  of  the  ventricle  on  the 
other,  which  interferes  with  the  due  closure  of  the 
valve. 

It  is  obvious  that  if  regurgitation  becomes  esta- 
blished, the  usual  consequences  of  regurgitation  will 
presently  ensue — namely,  in  connection  with  affec- 
tion of  the  left  side  of  the  heart,  dilatation  and 
hypertrophy  of  the  left  auricle,  and  subsequently 
congestion  of  the  lungs  and  pulmonary  apoplexy  ; 
and  in  connection  with  affection  of  the  right  side  of 
the  heart,  dilatation  and  hypertrophy  of  the  right 
auricle,  fulness  of  the  systemic  veins,  anasarca, 
nutmeg  liver,  and  congested,  indurated  kidneys. 
It  is  also  obvious  that,  even  if  no  regurgitant  con- 
dition be  developed,  dilatation  of  the  heart,  which 
implies  feebleness  of  heart  and  imperfect  circulation, 
must  ultimately  induce  the  ordinary  remote  conse- 
quences of  heart-disease.  A  further  consequence 
of  dilatation  and  other  cardiac  affections  attended 
by  feeble  circulation  is  the  formation  of  thrombi 
during  life,  both  in  the  heart  itself  and  in  other 
parts  of  the  vascular  system.  Dilatation  of  the  left 
auricle  may  cause  compression  of  the  left  bronchus. 

Symptoms. — Since  dilatation  of  the  heart  rarely, 
if  ever,  exists  alont,  but  is  associated  with  hyper- 
trophy, valve-disease,  degenerations,  and  other 
conditions,  it  is  almost  impossible  to  make  any- 
definite  statement  with  regard  to  the  signs  and 
symptoms  by  which  its  presence  may  be  recognised. 
Still,  there  is  no  doubt  that  dilatation  is  one  of  the 
most  important  factors  of  heart-disease,  clinically 
considered ;  and  that  its  supervention  materially 
affects  the  patient's  condition  and  prospect  of  life. 
Dilatation,  as  a  rule,  implies  weakness,  and  over- 
distension of  the  implicated  cavities  with  blood, 
which  probably  never  becomes  sufficiently  expelled. 

The  physical  signs  of  dilatation  are  necessarily 
in  many  respects  the  same  as  those  of  hypertrophy. 
The  precordial  dulness  is  increased  in  area — the 
extent  and  form  of  this  area,  and  the  situation  of 
the  apex-beat,  being  determined  by  the  general 
size  of  the  heart,  and  the  relative  dimensions  of  its 
component  parts.  In  proportion,  however,  as 
residual  dilatation  preponderates  over  hypertrophy, 
the  impulse  "f  the  heart  becomes  weak,  and  possibly 
to  some  extent  diffused.  In  extreme  dilatation,  as 
in  extreme  weakness  from  other  causes,  the  sounds 
of  the  heart,  and  especially  the  first  sound,  are 
enfeebled.  And  it  may  be  asserted  that  generally 
the  tendency  of  dilatation  is  to  shorten  the  first 
sound,  and  to  give  it  the  characters  of  the  second 
sound.  It  has,  nevertheless,  been  observed  over 
and  over  again  that  it  is  in  the  concurrence  of 


hypertrophy  and  dilatation  that  the  cardiac  sounds 
attain  their  greatest  intensity.  The  feebleness  of 
the  heart's  action  in  residual  dilatation  is  generally 
attended  before  long  by  more  or  less  irregularity  ; 
and  even  in  the  ahisence  of  valve-disease,  a  mitral 
or  tricuspid  systolic  murmur,  implying  regurgitation, 
is  apt  to  be  established. 

The  symptoms  of  dilatation  are  to  a  large  extent 
those  of  cardiac  obstruction,  and  more  especially  of 
mitral  disease.  The  patient  complains  of  weight, 
oppression,  or  uneasiness  in  the  cardiac  region, 
with  probably  a  sense  of  fluttering  there,  and  of  a 
tendency  to  sighing  respiration.  He  becomes  short- 
breathed,  and  may  have  extreme  dyspncea.  His 
face  is  apt  to  become  livid  ;  his  extremities  cold 
and  blue  ;  and  his  pulse  weak  and  irregular.  Dila- 
tation of  the  systemic  veins  arises  sooner  or  later  ; 
and  subsequently  general  anasarca,  commencing  in 
dependent  parts,  serous  effusions,  epigastric  pulsa- 
tion, pulsation  of  the  veins  in  the  neck,  and  of  the 
liver,  together  with  the  other  usual  consequences  of 
cardiac  failure.  The  chief  of  these  are — congestion 
of  the  lungs,  with  pulmonary  apoplexy,  cough,  and 
expectoration  of  blood  ;  congestion,  enlargement 
and  tenderness  of  the  liver,  with  jaundice  ;  and  con- 
gestion of  the  kidneys,  attended  by  the  discharge  of 
scanty,  high-coloured,  heavy  urine,  containing  albu- 
men and  possibly  blood.  Other  symptoms,  refer- 
able to  the  nervous  and  digestive  organs,  which 
need  not  be  enumerated  here,  are  also  liable  to 
supervene. 

The  symptoms  will  vary,  of  course,  according  as 
the  left  or  the  right  ventricle  is  mainly  affected. 
In  the  former  case  we  are  liable  to  have  at  first 
irregularity  and  feebleness  of  pulse  with  tendency 
to  faint  ;  then  pulmonary  complications  ;  and  at  a 
later  period,  symptoms  referable  to  the  systemic 
venous  circulation.  The  latter  case  is  one  of  con- 
siderable interest  ;  because  in  a  large  number  of 
instances  it  is,  in  its  most  marked  form,  a  conse- 
quence of  emphysema  of  the  lungs,  or  of  other 
analogous  conditions,  and  moreover  is  apt  to  come 
on  very  rapidly.  Under  these  circumstances,  there 
is  necessarily  much  dyspnoea,  but  the  systemic 
venous  and  capillary  systems  speedily  become  over- 
loaded ;  extreme  cyanosis  often  develops  rapidly  ; 
and,  before  long,  all  the  other  symptoms  referable 
to  disease  of  the  right  side  of  the  heart  become 
established  :  namely,  pulsation  of  the  veins  in  the 
neck,  and  of  the  liver  ;  epigastric  pulsation,  gene- 
ral anasarca,  dropsy  of  the  serous  cavities,  with 
perhaps  petechial  extravasations,  jaundice  from 
nutmeg  liver,  and  albuminuria  from  congestion  of 
the  kidneys. 

Prognosis. — There  is  no  doubt  that  some  de- 
gree of  dilatation  of  the  heart,  and  more  especially 
of  the  right  ventricle,  may  arise  either  from  over- 
exertion, or  from  functional  disturbances,  and  in 
connection  with  pulmonary  disorders.  But  such 
dilatation  is  for  the  most  part  temporary  or  reme- 
diable ;  and  only  by  continuance  of  its  cause  does 
it  Ijecome  established  and  a  matter  of  serious  im- 
portance. Dilatation  from  over-filling,  as  of  the 
left  ventricle  in  aortic  incompetence,  is  a  perma- 
nent condition  and  not  necessarily  of  evil  omen.  In 
the  same  way  there  is  no  doubt  that  the  residual 
dilatation  which  comes  on  in  the  course  of  structural 
disease  of  the  heart  or  lungs,  or  of  other  structural 
diseases  which  influence  the  action  of  the  heart,  is 
remediable  within  certain  limits  by  due  attention  to 
the  conditions  under  which  it  arises.  Nevertheless 


636      HEART,  DILATATION  OF 


HEART,  DISPLACEMENTS  OF 


it  is  certain  that  the  presence  of  dilatation  with 
failure  of  the  heart  in  connection  with  other 
diseases,  more  especially  those  of  the  heart  itself, 
lungs,  or  kidneys,  is  a  grave  source  of  danger  ;  and 
that  in  the  great  majority  of  cases  it  is  of  fatal 
omen,  aggravating  the  patient's  distress,  and  hasten- 
ing his  death. 

Treatment. — The  treatment  01  dilatation  of 
the  heart  merges  in  that  of  the  other  cardiac  con- 
ditions with  which  it  is  associated,  and  in  that  of 
other  diseases  in  the  course  of  which  it  may  have 
supervened.  It  may  be  stated,  generally,  however, 
that  the  treatment  is  that  of  cardiac  debility,  and 
of  distension  of  the  heart  with  blood.  See  Heart, 
Valves  of,  Diseases  of. 

The  chief  indications,  therefore,  are  rest  of 
mind  and  body  ;  avoidance  of  exposure  to  cold 
and  wet  ;  the  exhibition  of  ample,  nutritious,  and 
readily  digestible  solid  food  ;  due  attention  to  the 
action  of  the  bowels,  kidneys,  and  skin  ;  and  the 
employment  of  medicines  likely  to  regulate  and 
strengthen  the  action  of  the  heart.  For  the  last 
purpose  digitalis  in  sufficient  doses  at  short  intervals 
is  universally  acknowledged  to  be  of  great  value. 
It  is  desirable  to  combine  the  digitalis  with  other 
diuretics,  such  as  potassium  acetate  and  scoparium, 
until  the  anasarca  has  been  removed,  and  after- 
wards with  iron  or  some  vegetable  tonic.  Ammonia 
and  other  diffusible  stimulants  are  often  called  for 
to  relieve  urgent  distress,  and  are  of  great  service. 
In  cases  where  there  is  much  lividity,  and  evidence 
of  stagnation  of  blood  in  the  right  side  of  the 
heart,  removal  of  blood  by  venesection  or  leeching 
will  often  prove  of  great  service. 

When  the  dilatation  is  due  to  pulmonary  disease, 
this  of  course  requires  primary  and  especial  treat- 
ment. J.  S.  Bristowe. 

J.  Mitchell  Bruce. 

HEART,  Displacements  of.— Besides  the  dis- 
placements of  the  heart  that  occur  as  the  result  of 
developmental  errors  or  of  disease,  there  are  certain 
changes  of  position  which  this  organ  undergoes  in 
health.  The  most  important  of  these  physiological 
displacements  of  the  heart  are — first,  its  vertical 
movements  in  respiration ;  and,  second,  the  altera- 
tions in  its  situation  corresponding  with  changes  in 
the  bodily  posture.  The  present  article,  however, 
will  deal  only  with  abnormal  displacements  of  the 
heart. 

I.  Congenital  Displacements. — Such  mis- 
placements may  be  either  within  the  cavity  of  the 
thorax,  or  external  to  it. 

I.  Of  the  internal  malpositions — ectopia  cordis 
intrathoracica  or  ectocardia  intratkoracica — the  most 
common  is  that  to  which  the  term  dexiocardia  has 
been  applied.  In  this  the  heart  is  in  a  very  similar 
position  on  the  right  side  of  the  chest  to  that  which 
it  should  occupy  on  the  left.  This  condition  may 
co-exist  with  transposition  of  the  other  viscera  of  the 
body,  or  it  may  occur  alone.  When  the  heart  is 
misplaced,  the  aorta  generally  follows  an  irregular 
course,  crossing  the  right  bronchus  and  passing 
down  to  the  right  side  of  the  bodies  of  the  vertebras  ; 
and  the  right  carotid  and  subclavian  arteries  are 
given  off  as  separate  vessels,  while  the  brachio- 
cephalic trunk  is  situated  on  the  left  side.  In  some 
instances,  however,  the  vessels  at  the  arch  are  not 
transposed  ;  while  in  others  the  aorta,  after  passing 
over  the  right  bronchus,  crosses  the  spine  and  follows 
its  usual  course  to  the  left  of  the  bodies  of  the  ver- 


tebrae. In  cases  of  transposition  the  heart  itself  may 
be  well  formed  ;  or  it  may  be  very  imperfectly  de- 
veloped. 

In  another  kind  of  misplacement,  /nesocardia,  the 
heart  is  situated  more  in  the  median  line  than 
natural — a  position  which  it  occupies  in  the  foetus  at 
the  earlier  periods.  Cases  have  also  been  recorded 
in  which  the  organ  occupied  a  transverse  and  an 
antero-posterior  direction. 

2.  Of  the  external  misplacements,  those  in  which 
the  heart  is  situated  externally  to  the  thoracic  cavity 
— ectopia  or  ectocardia  extrathoracica — -the  most 
common  is  that  in  which,  from  deficiency  of  some 
part  of  the  sternum,  the  organ  lies  in  front  of  the 
chest — ectopia  cordis  or  ectocardia  pectoralis.  In 
other  cases,  from  deficiency  in  some  portion  of  the 
diaphragm,  the  heart  is  placed  in  the  abdomen, 
either  lying  in  the  peritoneal  cavity,  or,  if  the 
integuments  are  partially  defective,  in  a  sac  in  the 
prsecordia  —ectopia  cordis  or  ectocardia  abdo7ninalis. 
In  a  third  form  the  heart  lies  at  the  root  of  the 
neck — ectopia  cordis  or  ectocardia  cephalica. 

Symptoms,  Duration,  and  Terminations. — 
When  the  heart  is  well  formed,  its  malposition  within 
the  thorax  does  not  necessarily  cause  such  inter- 
ference with  its  functions  as  to  be  productive  of 
symptoms,  or  materially  to  curtail  the  duration  of 
life.  Indeed,  cases  are  on  record  in  which  the  heart 
and  other  viscera  have  been  transposed  in  persons 
who  had  never  presented  any  signs  of  disorder  of  the 
circulation,  and  who  lived  to  very  advanced  ages. 
When,  however,  the  organ  is  also  defective,  and 
especially  when  the  displacement  is  external  to  the 
thoracic  cavity,  life  is  usually  only  of  short  duration — 
though  some  remarkable  cases  of  external  displace- 
ments are  on  record,  in  which  the  patients  sur\dved 
to  advanced  ages. 

II.  Acquired  Displacements. — ■ /Etiology. 
The  causes  of  acquired  displacement  of  the  heart 
may  be  arranged  in  two  classes — namely  (i)  condi- 
tions that  exert  pressure,  and  (2)  conditions  that 
exercise  traction,  upon  the  heart. 

1.  The  heart pressed  or  pushed  out  of  position 
by  effusions  of  fluid — inflammatory,  dropsical,  or 
bloody — into  either  pleural  cavity ;  by  pneumo- 
thorax of  either  side ;  by  intrathoracic  tumours 
— whether  mediastinal  (including  aneurysm  and 
abscess),  pulmonary,  or  parietal  ;  by  hypertrophic 
emphysema,  or  other  causes  of  enlargement  of  the 
lungs  ;  by  extensive  pneumonic  consolidation  ;  or 
by  abundant  pericardial  effusion  of  any  kind.  Cer- 
tain conditions  of  the  abdominal  contents  produce  a 
similar  effect — for  example  :  gaseous  distension  of 
the  stomach  and  intestines  ;  enlargement  of  the  liver 
and  other  solid  organs  ;  abdominal  tumours  of  all 
kinds  ;  the  pregnant  uterus  ;  and  ascites,  when  con- 
siderable. Hernia  of  the  abdominal  viscera  through 
the  diaphragm,  and  abscesses  in  relation  with  the 
diaphragm,  also  cause  displacement  of  the  heart. 

2.  The  heart  suffers  traction,  or  is  drawn  out  of 
position,  during  absorption  of  pleuritic  effusion  with 
imperfect  expansion  of  the  lung,  on  either  side  ;  by 
the  contraction  of  pleuro-pericardial  adhesions,  of 
pulmonary  cirrhosis,  or  of  cavities  in  phthisis  ;  in 
collapse  of  either  lung  from  pressure  on  the  main 
bronchus  ;  and  in  some  forms  of  deformity  of  the 
chest  from  curvature  of  the  spine. 

Mechanism  of  Displacement. — When  the 
displacing  force  belongs  to  the  first  or  pressure-class, 
it  acts  against  the  surface  of  the  pericardium  and 
heart  that  is  opposed  to  it,  and  presses  or  pushes  it 
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a  tergo,  away  from  its  own  seat,  in  tlie  direction 
of  least  resistance.  Thus  the  heart  is,  speaking 
broadly,  pushed  towards  the  left  by  effusion  into  the 
right  pleural  cavity ;  towards  the  right  by  similar 
disease  on  the  left  side  ;  downwards  by  tumours  in 
the  region  of  the  base  ;  and  upwards  by  gaseous 
distension  of  the  stomach. 

On  the  other  hand,  when  the  displacing  force  is 
of  the  nature  of  traction,  the  heart  is  drawn  a  fronte, 
that  is,  towards  the  seat  of  the  force.  Thus,  when 
a  cavity  in  a  tuberculous  lung  is  contracting,  the 
pericardium  and  heart,  as  well  as  the  walls  of 
the  chest,  are  displaced  towards  the  healing  area. 
It  must  be  observed,  however,  that  in  this  class  of 
cases,  actual  traction,  in  the  strict  sense,  is  rare,  and 
that  the  ordinary  displacing  force  is,  in  reality,  the 
atmospheric  pressure  ;  the  heart  and  the  other  organs 
being  '  sucked  '  towards  the  potential  vacuum,  in  the 
same  way  as  water  is  '  drawn  '  into  a  syringe.  Still, 
in  a  very  small  number  of  cases,  the  pericardium  does 
actually  become  involved  in  a  healing  process  in  the 
lungs  ;  and  it  and  the  heart  are  dragged  towards  the 
cicatrix. 

Besides  the  displacing  fijrce,  there  are  at  work  in 
dislocation  of  the  heart  certain  other  agencies,  which 
contribute  to  the  result,  whether  their  effect  be  to 
increase  or  to  diminish  that  of  the  chief  cause  :  — 

[a)  The  weight  of  the  heart  manifestly  favours 
displacement  in  different  directions,  according  to 
the  posture.  Thus,  in  the  erect  posture,  it  favours 
downward  and  limits  upward  displacement.  How- 
ever, the  effect  of  the  weight  of  the  heart  is  com- 
paratively insignificant,  and  may  be  practically  dis- 
regarded. 

(h)  The  resistance,  positive  or  negative,  of  neigh- 
bouring parts  must  be  taken  into  account.  The 
heart  when  disturbed  from  its  position  will  move  in 
the  direction  of  least  resistance.  Thus  it  cannot  be 
displaced  to  any  extent  either  forwards  or  back- 
wards, but  is  moved  with  comparative  ease  towards 
either  pleural  cavity.  The  resistance  inferiorly  is 
greater  under  the  right  half  of  the  diaphragm  than 
under  the  left.  On  the  other  hand,  the  resistance 
around  may  become  negative  ;  for  example,  in  left 
pleural  effusion  the  corresponding  half  of  the  dia- 
phragm is  pushed  downwards,  and  the  accompanying 
downward  displacement  of  the  cardiac  apex  is  thus 
increased. 

{c)  The  heart  is  attached  at  its  root  ;  and,  speaking 
broadly,  this  is  a  fixed  point,  at  the  right  and  upper 
extremity  of  the  long  cardiac  axis.  This  attachment 
will  limit  and  otherwise  modify  displacements  of  the 
heart  in  all  directions,  especially  downwards.  Round 
this  point  as  a  centre,  and  with  the  long  axis  as  the 
radius,  the  apex  of  the  heart  would  describe  an  arc 
of  a  circle,  cutting  the  surface  of  the  chest  in  the  left 
axilla,  the  left  submammary  region  and  the  epigas- 
trium. 

(d)  The  tendency  that  the  heart  has  to  rotate  or 
roll  on  one  or  other  of  its  axes  is  also  affected  by  its 
attachment  at  the  root.  If  the  heart  lay  free  in  the 
pericardial  cavity,  there  would  be  no  limit  to  such 
rotation  under  the  influence  of  pressure  or  of  trac- 
tion. The  base  being  fixed,  rotation  isgreatly  limited, 
and  does  not  occur  to  any  extent  except  around 
the  longitudinal  axis  ;  the  left  ventricle,  for  example, 
being  rotated  more  forwards  or  more  backwards,  as 
the  case  may  be.  Rotation  round  the  transverse- 
horizontal  and  the  antero-posterior-horizontal  axes  is 
very  limited. 

Anatomical  Characters  and  Effects.  -  The 


only  essential  change  that  the  heart  is  found  to  have 
undergone  in  displacement  is  an  alteration  of  its  re- 
lations to  the  surrounding  parts.  The  softer  parts 
of  the  cardiac  wall,  however,  such  as  the  auricles, 
are  sometimes  compressed  to  a  moderate  degree. 
The  pericardium  is  partly  dislocated  and  partly 
stretched.  The  great  vessels  at  the  base  of  the  heart  and 
at  the  root  of  the  neck  may  be  elongated,  shortened, 
twisted  or  bent,  according  to  the  particular  form 
of  displacement  ;  and  the  circulation  within  them 
impeded.  The  neighbouring  organs  are  variously 
displaced  and  compressed.  One  of  the  effects  often 
seen  after  displacement  is  permanent  fixation  of  the 
pericardium  and  heart  in  their  new  position,  for  ex- 
ample, in  the  pleura!  cavity,  on  the  disappearance  of 
the  original  cause. 

The  effects  of  displacement  of  the  heart  upon  its^ 
functions  differ  greatly  in  the  two  classes  of  disloca- 
tion to  which  we  have  referred  : — 

In  displacement  due  to  pressure,  the  heart  is  com- 
pressed between  the  displacing  force  and  the  resis- 
tance in  other  directions,  and  the  dislocation  is 
generally  rapid.  Fortunately,  in  most  cases  of  such 
displacement  the  resistance  is  slight  ;  and  the  heart, 
if  healthy,  suffers  little  or  no  real  compression  of  its 
substance  or  cavities  between  the  two  forces,  the 
mobile  and  compressible  lung  especially  yielding  be- 
fore it.  But  if  the  heart  be  diseased — and  especially 
if  its  walls  be  weak,  degenerated  or  dilated — mode- 
rate compression,  as  in  flatulence,  may  cause  em- 
barrassment of  the  cardiac  action  and  even  fatal 
paraly.sis  ;  and  the  rapidity  or  even  suddenness  with 
which  displacement  generally  occurs  when  due  to 
pressure — for  example,  in  pneumothorax — is  another 
and  perhaps  the  principal  cause  of  such  embarrass- 
ment. 

On  the  other  hand,  when  the  heart  is  drawn  out 
of  its  normal  situation  towards  a  tubercular  cavity, 
or  towards  either  pleural  cavity  from  which  an  in- 
flammatory effusion  is  being  absorbed,  the  displace- 
ment occurs,  not  because  there  is  want  of  space,  but 
because  there  is  excess  of  space,  within  the  thorax. 
The  process  is  also  very  gradual.  The  effects,  there- 
fore, upon  the  functional  activity  of  the  heart  may 
be  said  to  be  few,  though  the  unusual  pulsation  may 
be  a  source  of  inconvenience,  and  even  of  anxiety, 
to  the  patient.  In  very  rare  cases,  the  heart  and 
pericardium,  when  thus  displaced,  may  be  involved 
in  the  fibrotic  process  going  on  in  the  lung  or  pleura, 
and  the  adhesions  thus  established  may  ultimately 
interfere  with  the  cardiac  action. 

Symptoms. — In  displacement  of  the  heart,  special 
symptoms  are  frequently  slight  or  altogether  want- 
ing ;  or  they  are  inseparable  from  the  symptoms  of 
the  original  cause.  This  may  be  said  to  be  almost 
invariably  the  case  when  the  displacement  is  due  to 
gradual  traction,  as  in  phthisis.  In  the  pressure 
class  of  cases,  on  the  contrary,  there  are  frequently 
developed,  and  that  rapidly  or  suddenly,  symptoms 
due  to  compression  of  the  heart,  such  as  a  sense  of 
distress,  stifling,  and  pain  over  the  praecordia  or  at 
the  epigastrium,  or  even  true  angina  ;  dyspncea, 
perhaps  amounting  to  orthopnoea ;  palpitation  ; 
blueness  of  the  surface  ;  and  irregularity  and  feeble- 
ness of  the  pulse.  When  the  displacement  is  due 
to  upward  pressure  from  gaseous  distension  of  the 
stomach  and  intestines,  the  above  symptoms  may 
be  associated  with  flatulence  or  '  spasms,'  and  are 
relieved  by  the  erect  posture,  eructation,  vomiting, 
and  the  administration  of  carminative  and  absorbent 
remedies.    If  this  condition  be  not  removed  within 
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a  short  time,  it  may  become  aggravated,  pass  into  a 
state  of  collapse,  and  end  in  death. 

Varieties  and  Physical  Signs. — The  varie- 
ties of  cardiac  displacement,  according  to  the  direc- 
tion in  which  the  dislocation  occurs,  may,  for 
clinical  purposes,  be  said  to  be  as  follows  :  towards 
the  left,  towards  the  right,  dowtiwards ,  upwards, 
backwards,  and  forwards.  It  must  be  observed, 
however,  that  this  is  only  a  broad  general  classifica- 
tion, and  that  the  heart  is  very  rarely  displaced  in 
an  absolutely  horizontal,  or  in  an  absolutely  vertical 
plane.  The  exact  direction  taken  in  each  variety 
will  now  be  described,  as  well  as  its  special  causes, 
and  the  physical  signs  by  which  it  may  be  recog- 
nised. 

1.  Displacement  towards  the  Left. — This, 
the  commonest  variety  of  marked  cardiac  disloca- 
tion, is  most  frequently  caused  by  contraction  of  the 
left  lung  from  any  of  the  conditions  already  enume- 
rated, and  by  effusions  into  the  right  pleural  cavity. 
Right  pneumothorax,  and  tumours  connected  with 
the  right  side  of  the  chest,  with  the  mediastinum,  or 
with  the  right  lobe  of  the  liver,  are  less  common 
conditions  leading  to  the  same  result.  The  distance 
towards  the  left  to  which  the  heart  is  dislocated 
varies,  the  extreme  limit  being  probably  the  anterior 
axillary  line.  During  its  progress  towards  the  left, 
the  heart  is  rotated  around  its  longitudinal  axis,  so 
that  the  right  ventricle  is  more  exposed  anteriorly  ; 
and  the  apex  is  moved,  at  first  somewhat  downwards, 
and  afterwards  upwards. 

The  visible  and  palpable  impulse  is  found  to  the 
left  of  its  normal  situation,  and  either  lower  or 
higher  than  it,  or  on  the  same  level  with  it,  accord- 
ing to  the  degree  of  displacement.  In  some  cases 
due  to  contraction  of  the  left  lung,  the  impulse  may 
be  found  in  any  one  or  in  all  of  the  left  intercostal 
spaces  from  the  base  to  the  apex  of  the  heart,  and 
of  different  rhythm  in  the  different  spaces.  If  the 
displaced  heart  be  the  seat  of  valvular  disease,  a  thrill 
may  be  felt  in  an  unusual  situation,  for  example,  in 
the  left  axilla.  The  area  of  percussion-dulness  is 
altered  in  outline,  being  invaded  on  the  right  side 
either  by  the  dulness  due  to  effusion  there,  or  by 
resonance  due  to  pneumothorax  or  to  encroach- 
ment of  the  right  lung-border  ;  while  it  is  either 
transposed  towards  the  left  axilla,  or  blended  with 
unnatural  dulness  over  the  left  lung.  The  cardiac 
sounds  are  reduced  in  loudness  over  the  normal  prre- 
cordia,  while  they  are  unnaturally  loud  towards  the 
left  axilla.  Structural  murmurs  if  present  are  simi- 
larly affected,  as  regards  the  seat  of  their  greatest 
intensity  and  the  lines  of  their  conduction.  A 
systolic  murmur  may  be  developed  at  the  base  of 
the  heart  from  distortion  of  the  great  vessels. 

2.  Displacement  towards  the  Right.— This 
form  of  dislocation  of  the  heart  is  the  result  of  effu- 
sion into  the  left  pleural  cavity  ;  of  contracting  pro- 
cesses connected  with  the  right  lung  or  pleura  ;  of 
left  pneumothorax  ;  and  of  tumours  of  the  left  side 
of  the  chest  or  in  the  mediasthium.  The  heart  may 
be  displaced  towards  the  right  side  until  an  impulse 
is  found  in  the  axillary  region,  but  the  true  apex  at 
the  same  time  is  transferred  only  as  far  as  the  epi- 
gastrium. During  its  lateral  movement,  the  heart 
is  rotated  on  its  longitudinal  axis  in  such  a  manner 
that  the  left  ventricle  is  more  exposed. 

The  physical  signs  correspond  closely  with  those 
enumerated  under  left  displacement— the  two  sides 
being,  of  course,  exactly  reversed.  The  cardiac  im- 
pulse is  most  frequently  transferred  to  the  epigas- 


trium. New  areas  of  pulsation  are  developed  in  the 
region  of  the  right  nipple,  and  in  the  second  and 
third  right  interspaces,  close  to  the  sternum  ;  they 
indicate  the  displaced  position  of  the  right  auricle, 
if  prsesystolic,  or  of  the  aorta,  if  systolic  and  followed 
by  palpaljle  shock  in  diastole.  The  description  of 
the  auscultatory  phenomena,  as  regards  both  sounds 
and  murmurs,  does  not  require  to  be  repeated. 

3.  Displacement  Downwards. —This  is  an 
exceedingly  common  form  of  cardiac  displacement, 
though  seldom  extreme  in  degree.  It  is  the  con- 
stant result  of  hypertrophic  emphysema  of  the 
lungs  ;  and  may  also  be  caused  by  the  downward 
pressure  of  tumours  at  the  base  of  the  heart,  such 
as  aneurysm,  and  by  collapse  of  the  stomach  and 
intestines.  Displacement  of  the  heart  downwards 
is  limited  by  the  diaphragm,  and  by  the  attachment 
of  the  pericardium  and  great  vessels  at  the  root  of 
the  heart.  At  the  same  time  the  apex  may  either 
move  somewhat  towards  the  left  in  its  descent  if 
the  downward  pressure  be  uniform,  as  in  emphy- 
sema ;  or  it  may  ascend  somewhat  towards  the  left 
if  the  pressure  be  exerted  chiefly  upon  the  base. 

The  ordinary  apex-beat  is  generally  quite  imper- 
ceptible in  this  form  of  displacement,  on  account  of 
enlargement  of  the  lungs  ;  or  it  is  greatly  weakened, 
and  situated  in  the  sixth  left  space,  or  lower,  to  the 
left  of  its  normal  position.  A  new  area  of  systolic 
pulsation  is  perceptible  in  the  epigastrium,  generally 
well  marked,  and  connected  with  the  right  ventricle. 
The  praecordial  dulness  is  usually  completely  re- 
placed by  pulmonary  resonance  ;  or,  more  rarely, 
confused  by  the  dulness  of  some  form  of  media- 
stinal tumour.  The  cardiac  sounds  are  feeble,  or 
absent,  over  their  usual  seat ;  and  are  heard,  instead, 
over  the  epigastric  triangle  and  the  lower  left  car- 
tilages. 

4.  Displacement  Upwards. — The  many 
abdominal  causes  of  this  form  have  been  already 
mentioned  ;  so  have  the  symptoms  due  to  compres- 
sion of  the  heart  which  characterise  it  when  so  pro- 
duced. The  heart,  as  a  whole,  is  moved  upwards 
in  the  chest,  and  at  the  same  time  the  apex  passes 
more  or  less  towards  the  left,  and  the  right  ventricle 
may  become  somewhat  more  exposed  anteriorly. 

The  cardiac  impulse  is  elevated  until  it  is  found 
on  the  nipple-level,  or  even  higher  ;  or  it  is  lost, 
along  with  the  area  of  percussion-dulness,  behind 
the  inferior  border  of  the  left  lung.  The  sounds  of 
the  heart  are  transposed  upwards,  and  weakened. 
The  displacement  of  the  cardiac  apex  towards  the 
left  axilla  in  pericardial  effusion  is  described  else- 
where.   See  Pericardium,  Diseases  of. 

5.  Displacement  Backwards.— This  variety 
of  displacement  of  the  heart  is  very  uncommon  ; 
and  when  it  does  occur,  is  generally  referable  either 
to  abundant  pericardial  effusion,  or  to  backward 
curvature  of  the  spine  (kyphosis)  in  the  dorsal  re- 
gion. A  certain  amount  of  backward  displacement 
is,  however,  not  very  rare  in  extensive  excavation  of 
the  left  lung,  in  association  with  other  forms  of 
dislocation.  The  base  of  the  heart  is  then  the  part 
most  transposed  into  the  left  paraspinal  groove,  and 
the  apex  is  tilted  somewhat  forwards  as  well  as 
elevated. 

The  physical  signs  of  backward  displacement  are 
those  of  the  cause  of  the  malposition  rather  than 
any  that  can  be  referred  to  the  condition  itself. 

6.  Displacement  Forwards. — Displacement 
forwards  is  also  very  rare,  although  it  is  frequently 
simulated  by  bulging  of  the  proecordia  in  enlarge- 
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ment  of  the  heart.  The  chief  cause  of  it  is  the  pre- 
sence of  a  tumour  in  the  mediastinum — especially 
aneurysm  of  the  descending  aorta,  or  enlargement 
of  the  bronchial  glands.  The  amount  of  actual 
transposition  is  necessarily  exceedingly  small,  the 
anterior  border  of  the  lungs  being  compressed  or 
pushed  aside,  but  the  further  progress  of  the  heart 
forwards  arrested  by  the  anterior  wall  of  the  chest. 

The  physical  signs  are,  therefore,  increase  of  the 
area  and  strength  of  pulsation  and  of  percussion- 
dulness  over  the  prcecordia,  bulging  of  the  .same  in 
young  subjects,  and  increased  loudness  of  the  cardiac 
sounds  in  that  situation. 

7.  Complex  Displacements. — It  has  already 
been  indicated  that  displacements  of  the  heart, 
strictly  speaking,  occur  almost  without  exception  in 
more  than  one  of  the  directions  described  ;  and  they 
may  all,  therefore,  be  said  to  be  generally  more  or 
less  complex.  Dislocation  at  once  upwards  and 
towards  either  side  is  especially  common,  as  the 
result  of  contracting  processes  in  the  apex  of  the 
lung. 

Diagnosis. — After  the  full  account  that  has  been 
given  of  the  several  forms  of  displacement  of  the 
heart,  there  ought  to  be  no  great  difficulty  in  dia- 
gnosing them  from  each  other,  as  well  as  from  the 
conditions  which  simulate  them.  The.se  must  be 
carefully  remembered.     The  chief  of  them  are  : 

( 1 )  physiological  displacements,  already  referred  to  ; 

(2)  cardiac  enlargement,  especially  when  attended 
with  bulging  of  the  prajcordia  ;  (3)  pulsating  tumours 
of  the  chest  and  abdomen,  particularly  aneurysm  of 
the  aorta ;  (4)  adhesion  of  the  pericardium  ;  and 
(5)  atrophy  of  the  lungs  from  any  cause. 

Treatment. — The  rational  treatment  of  displace- 
ment of  the  heart  would  be  to  remove  its  cause  ; 
but  when  the  cause  is  of  the  nature  of  traction, 
treatment  is  very  rarely  called  for,  even  if  it  were 
possible.  In  displacement  due  to  pressure,  on  the 
contrary,  treatment  is  often  urgently  indicated,  per- 
fectly practicable,  and  highly  successful  by  attention 
to  the  cause.  The  unpleasant  sensation  of  pulsa- 
tion complained  of  in  some  instances  of  displace- 
ment— for  example,  in  phthisis — is  frequently 
relieved  by  an  assurance  on  the  part  of  the  physician 
that  the  palpitation  is  of  no  import  ;  and  by  the 
application  of  a  simple  plaster,  containing  iron, 
belladonna,  or  opium.       J.  Mitchell  Bruce. 

HEART,  Embolism  of.  -  See  Embolism  ; 
Heart,  Thrombosis  of ;  and  Pulmonary  Artery, 
Embolism  of. 

HEART,  Failure  of.— See  Heart,  Dilatation 

of. 

HEART,  Fatty  Accumulation  on.— Synon.  : 
Fr.  Hypertrophic  graisseitse  die  Ca-iir  ;  Ger.  Fettige 
Iiifilf ration  des  Herzens. 

Definition.— The  growth  of  fat  on  the  surface 
and  in  the  substance  of  the  heart,  in  quantity  suffi- 
cient to  interfere  with  its  functions,  and  thus  to 
constitute  a  disease. 

/Etiology. — Whenever  excessivequantities  of  fat 
are  deposited  in  the  subcutaneous  tissue  and  other 
usual  sites,  the  sub-epicardial  tissue  is  also  likely  to 
become  the  seat  of  an  excessive  accumulation  (sec 
Obesity).  It  is  therefore  a  disease  of  late  middle 
life,  the  majority  of  cases  being  over  fifty  years  of 
age. 

Morbid  Anatomy. —The  accunmlation  is  always 
most  markefl  in  the  places  where  fat  is  normally 


present — i.e.  the  track  of  the  coronary  arteries  and 
their  branches  ;  thence  it  spreads  until,  in  extreme 
cases,  the  muscular  walls  of  the  right  ventricle  may 
be  entirely  concealed  by  a  thick  layer  of  fat,  though 
the  left  ventricle  is  rarely,  if  ever,  completely 
covered.  When  the  fat  has  accumulated  to  this 
extent  the  walls  of  the  heart  lose  all  appearance  of 
muscular  structure,  looking  like  a  thick  layer  of 
adipose  tissue.  Near  the  surface,  on  microscopical 
examination,  but  few  muscular  filjres  can  be  seen, 
and  the  very  wide  intervals  between  them  are  occu- 
pied by  fat-cells  (see  fig.  i).  Proceeding  inwards, 
the  fat -cells  become  fewer,  and  finally  disappear 
liefore  the  endocardium  is  reached.  It  is  worthy 
of  note  that  the  fibres,  though  surrounded  by  fat, 
may  still  retain  their  normal  structure.  Fatty  de- 
generation, however,  often  co-exists  with  fatty 
accumulation. 


Fig.  I.  —  Fatly  grywtn  in  tne  suDst.ince  of  tne  Heart. 
X  400  diam. 

Symi'TOMS. — The  fat  accumulated  on  the  heart 
and  in  its  substance  has  no  action  unless  present  in 
sufficient  quantity  to  affect  the  nutrition  and  there- 
fore the  contraction  of  the  muscular  fibres  among 
which  it  lies.  The  feeble  circulation  and  easily 
induced  dyspnoea  often  found  in  obese  persons  are 
perhaps  occasionally  attributable  to  the  presence  of 
the  fat  over  the  heart  ;  but  in  the  majority  of  cases 
the  presence  of  the  fat  is  an  indication  of  the 
diminished  functional  activity  of  the  heart  rather 
than  the  cause  of  it.  A  heart  affected  in  this  way 
is  more  prone  to  rupture- 

The  presence  of  fatty  accumulation  on  the  heart 
may  be  suspected  in  an  obese  person  when  the  pulse 
is  small  and  weak,  when  the  first  sound  of  the  heart 
is  feeble  and  the  impulse  weak,  and  when  the  extent 
of  dulness  on  percussion  is  increased.  It  is  pro- 
bable, however,  that  in  many  of  these  cases  fatty 
degeneration  of  the  muscular  fibres  is  also  present- 

Treatment. — The  treatment  of  fatty  accumula- 
tion on  the  heart  is  identical  with  that  of  its  cause, 
obesity.    See  Obesity. 

If  the  symptoms  above  mentioned  are  present, 
especial  care  must  be  taken  not  to  put  any  excessive 
work  upon  the  heart,  but  by  tonics,  passive  move- 
ments, massage,  and  the  prom.otion  of  free  excretion 
to  aid  in  the  restoration  of  the  normal  strength  of 
the  organ.  II.  Montague  Murray. 

HEART,  Fatty  Degeneration  of -Synon.  : 

Fr.  Dcgcin'resiciicc graisscHse  dii  Civtir  ;  Gtr.  Fettige 
Metamorphose  des  Herzens. 
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Definition. — A  pathological  process  in  which 
the  muscular  fibres  of  the  heart  are  converted  into 
a  granular  fatty  matter. 

Etiology  and  Pathology. — The  process  by 
which  this  change  takes  place,  as  well  as  the  cir- 
cumstances under  which  it  occurs,  is  discussed 
under  the  head  of  Fatty  Degeneration. 

This  change  is  best  seen  in  cases  in  which  the 
orifices  of  the  coronary  arteries  are  contracted  or 
where  there  is  thickening  or  calcification  of  one  of 
the  trunks  or  of  the  branches  of  these  vessels  as  a 
result  of  syphilis,  strain,  chronic  nephritis  and,  other 
causes  of  arterial  degeneration  {see  Arterio- 
sclerosis). The  fatty  change  is  found  to  occur  in 
the  more  diffused  or  general  form  in  those  diseases 
in  which  the  vital  powers  are  lowered,  as  in  chronic 
cachectic  disease,  pernicious  anaemia,  poisoning  by 
phosphorus  and  chronic  alcoholism,  and  after  loss 
of  blood.  In  the  acute  specific  fevers  and  septic 
diseases  the  tissue  of  the  heart  also  undergoes  this 
change.  A  more  or  less  diffused  form  of  fatty  de- 
generation takes  place  in  cases  of  enlarged  heart, 
since  these  enlarged  hearts  require  a  larger  supply 
of  the  materials  for  nutrition  than  can  be  furnished 
to  them  by  the  coronary  arteries,  which  in  such 
cases  are  frequently  themselves  diseased,  both  at 
their  origin  and  in  their  course.  The  disease  also 
occurs  after  delivery  in  some  instances,  the  heart 
having  been  enlarged  during  pregnancy  ;  and  cer- 
tain cases  of  sudden  death  after  parturition  are  thus 
explained.  The  disease  is  more  frequent  in  males, 
in  the  proportion  of  nearly  two  to  one. 

Anatomical  Characters. — In  fatty  degenera- 
tion the  heart  is  enlarged  in  about  two-thirds  of  the 
cases.  Not  infrequently  it  is  simply  dilated  ;  but 
it  may  be  of  average  size,  or  even  below  the  normal. 
The  colour  of  the  heart's  substance  is  pale ;  generally 
it  is  of  a  yellowish- brown  or  bufif,  or  muddy  pink 
colour.  This  discolouration  is  seen  in  spots  or 
patches  ;  and  though  the  whole  heart  may  be  pale, 
the  spots,  being  still  paler  when  seen  beneath  the 
endocardium,  give  the  tissue  a  mottled  look.  The 
same  appearance  may  be  observed  beneath  the  peri- 
cardium, and  in  the  substance  of  the  heart.  With 
the  progress  of  disease  the  spots  run  together, 
giving  portions  of  the  walls  a  uniform  buff-coloured 
character,  while  the  rest  of  the  organ  retains  its 
ordinary  aspect.  The  consistence  varies  from  that  of 
mere  flabbiness  or  softness,  to  such  a  condition  as 
permits  of  the  tissue  being  torn  like  wet  brown- 
paper.  The  organ  then  feels  like  a  piece  of  wet 
chamois-leather,  or  a  wet  glove.  In  other  cases  the 
heart  retains  in  appearance  much  of  its  ordinary 
colour,  but  the  tissue  breaks  down  on  pressure,  as 
does  a  lung  consolidated  by  pneumonia.  This  is  a 
state  which  occurs  more  frequently  in  hearts  which 
are  hypertrophied. 

All  parts  of  the  heart  are  subject  to  fatty  de- 
generation, but  not  equally  so.  It  is  most  fre- 
quently found  in  the  left  ventricle  ;  next  in  the  right 
ventricle  ;  then  in  the  righi  auricle  ;  and  least 
frequently  in  the  left  auricle.  It  is  generally  more 
evident  in  the  columns  carnefe,  and  in  the  inner 
layers  of  the  muscular  walls,  than  elsewhere. 

The  microscopical  characters  of  this  disease  are 
described  in  the  article  on  Fatty  Degeneration. 
The  effects  on  the  heart  of  fatty  degeneration  in- 
clude ruptzire  (in  twenty-five  out  of  sixty-eight 
cases)  ;  and  partial  rupture,  leading  to  effusion  of 
blood  into  the  walls  ('  cardiac  apoplexy''),  cyst-forma- 
tion, and  false  aneurysm  of  the  heart.     The  last 


may  also  form  by  simple  yielding  of  a  portion  of 
the  softened  cardiac  wall.  The  involvement  of  the 
columnse  carneas  sometimes  leads  to  imperfect  action 
of  the  valves  ;  but  valvular  disease  itself  is  not 
often  present  in  this  connection,  and  when  the 
valves  are  affected  it  is  chiefly  the  aortic  valves 
that  are  involved. 

Symptoms  and  Diagnosis. — There  is  no  doubt 
that  many  cases  occur  in  which  fatty  degeneration 
is  found  in  the  heart  after  death,  without  its  presence 
during  life  having  been  suspected,  particularly  in 
exhausting  disease  of  which  it  simply  forms  a  part. 
In  such  cases  the  requirements  of  the  system  may 
not  be  out  of  proportion  to  the  powers  of  the  heart ; 
death  then  comes  on  slowl)'  and  insidiously  with- 
out attention  being  attracted  to  the  state  of  this 
organ.  On  the  other  hand,  when  the  heart  suffers 
from  some  local  cause,  such  as  disease  of  the  coro- 
nary arteries,  while  the  system  generally  maintains 
its  powers  more  or  less  fully,  the  balance  between 
it  and  the  heart  is  lost,  and  evidence  of  the  change 
that  has  occurred  in  the  central  organ  of  circulation 
can  be  traced  without  difficulty.  Among  the  sym- 
ptoms of  the  disease  we  then  observe  faintness  and 
syncope,  disordered  respiration,  pain  in  the  region 
of  the  heart,  disturbed  pulsation,  drowsiness,  and 
coma.  The  patient  complains  in  the  earlier  stages 
of  being  easily  exhausted,  particularly  by  mounting 
ascents  ;  he  says  he  feels  faint  on  reaching  the  top 
of  a  flight  of  stairs  ;  though  not  giddy,  he  feels  he 
must  fall  ;  though  not  breathless  or  fainting,  he 
sighs  deeply  and  seeks  the  air.  Any  unusual  ex- 
citement, or  a  heated  or  close  atmosphere,  produces 
the  like  effects.  At  the  same  time  there  is  often 
experienced  an  uncomfortable  sensation  of  choking 
or  fulness  in  the  chest.  In  the  intervals  the  patient 
may  be  fairly  well. 

Of  the  effects  of  fatty  degeneration  upon  the 
functions  of  the  heart,  the  most  prominent  are  those 
which  exhibit  the  weakness  of  the  organ.  Coma, 
preceded  or  not  by  giddiness,  is  a  striking  symptom. 
Adams  of  Dublin  mentioned  as  many  as  twenty 
attacks  in  one  of  his  cases  of  fatty  heart  ;  and  Quain 
noticed  the  occurrence  of  even  more  frequent 
seizures.  The  term  '  cardiac  syncope  '  may  be  well 
applied  to  the  condition  of  faintness  which  is  fre- 
quently found  in  connection  with  fatty  heart.  In 
some  cases  the  feeling  of  syncope  amounts  to  little 
more  than  a  simple  sense  of  faintness — that  the 
patient  must  fall  if  he  do  not  lay  hold  of  something. 
In  other  instances  it  is  accompanied  by  a  feeling  of 
impending  death  ;  and  such  patients  do  frequently 
die.  Death  may  result  in  such  cases  from  cardiac 
failure,  as  indicated  after  death  by  a  flabby  heart 
containing  blood  in  the  left  ventricle  ;  or,  where 
there  is  a  less  amount  of  degeneration,  death  may 
result  from  irregular  action  or  spasm,  and  the  ventri- 
cles may  be  found  empty. 

Pnecordial pain  is  also  an  eft'ect  of  fatty  degenera- 
tion. It  may  occur  independently  of  syncope  ;  its 
association  with  syncope  constitutes  what  is  called 
syncope  anginosa.    See  Angina  Pectoris. 

The  respiration  is  always  affected  in  cases  of 
fatty  degeneration,  the  result  being  either  simple 
breathlessness,  even  on  slight  exertion,  or  Cheyne- 
Stokes  respiration.  In  some  instances  the  disturb- 
ance is  represented  as  a  sense  of  choking  or  suffoca- 
tion ;  the  person  feels  as  if  he  were  breathing  through  . 
a  sponge.  In  some  instances  it  is  so  slight  as 
scarcely  to  be  regarded  ;  in  others  so  severe  that 
the  smallest  effort,  particularly  in  mounting  ascents. 
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is  most  painful.  In  Cheyne-Stokes  respiration 
there  is  usually  no  change  in  the  heart's  action  ;  but 
during  the  phase  of  dyspncea,  the  heart's  action  has 
been  observed  to  become  remarkably  irregular. 

As  the  disease  advances,  the  attacks,  of  whatever 
kind,  become  more  frequent  and  severe,  and  often 
disturb  and  distress  the  patient  at  night.  The 
temper  becomes  irritable  ;  the  expression  frequently 
appears  anxious,  and  the  countenance  sallow. 
Copious  perspiration  from  very  slight  causes,  cold- 
ness of  the  extremities  and  swelling  of  the  ankles, 
are  among  the  further  incidents  of  the  disease. 
The  pulse  is  generally  affected  ;  but  its  characters 
depend  upon  the  part  of  the  heart  affected,  and  on 
the  extent  and  degree  of  the  disease.  Intermittence 
and  irregularity  are  the  more  frequent  alterations  ; 
weakness  is  another  ;  and  infrequency — often  re- 
markable— is  a  third.  liapid  pulse,  more  especially 
when  it  increases  with  age,  is  a  symptom  deserving 
attention  in  the  diagnosis  of  fatty  degeneration. 
The  irregularity  may  be  constant,  or  it  may  appear 
and  disappear  :  it  will  be  present  during  the  slight 
disturbances  above  described,  disappear  altogether 
when  the  patient  is  in  tolerable  health,  and  return 
as  the  effect  of  any  depressing  cause — a  striking 
oliservation,  because  the  cause  is  insufificient  to 
afiect  a  sound  heart.  Still,  the  frequency  with 
which  the  pulse  is  affected  in  cases  of  simple  dys- 
pepsia, more  especially  along  with  the  gouty  dia- 
thesis, should  not  be  overlooked  in  the  diagnosis  of 
fatty  heart. 

It  was  formerly  thought  that  the  presence  of 
arcus  senilis  was  characteristic  of  this  disease,  but 
this  view  is  now  generally  discarded.  See  Arcus 
Senilis. 

As  the  disease  progresses  the  symptoms  become 
more  marked  ;  the  various  effects  of  feeble  and  lan- 
guid circulation  further  show  themselves  ;  angina 
may  perhaps  become  fully  developed  ;  or  the  patient 
may  be  cut  off  suddenly  by  one  or  other  of  the  effects 
connected  either  immediately  or  remotely  with  the 
lesion  itself.  Of  83  cases  of  '  fatty  disease '  of  the 
heart  collected  by  Quain,  68  had  died  suddenly. 

The  physical  signs  that  characterise  fatty  disease 
are  neither  many  nor  marked.  They  are — a  feeble 
prsecordial  impulse,  proportionate  to  the  extent 
and  the  degree  of  the  disease  ;  a  feeble  muffled  first 
sound,  under  like  conditions,  sometimes  scarcely 
audible.  When  the  heart  is  enlarged,  the  im- 
pulse, though  weak,  will  be  found  extended, 
and  so  likewise  will  be  the  dulness  on  percussion. 
A  murmur  may  be  present,  from  degeneration  of 
the  columns  carnere,  as  suggested  by  Rokitansky. 
The  second  sound  is  often  distinct  and  clearly  ac- 
centuated, as  compared  with  the  first. 

Diagnosis  When  the  heart  is  hypertrophied 

or  dilated  only,  the  presence  of  fatty  degeneration 
is  more  difficult  of  diagnosis  by  its  physical  signs. 
We  must  then  seek  to  trace  how  far  the  usually 
well-marked  signs  of  hypertrophy  of  the  organ  are 
modified  by  those  we  have  described  as  being  pre- 
sent in,  and  characteristic  of,  fatty  degeneration. 
The  same  observations  will  apply  to  dilatation. 
The  symptoms  and  signs  of  fatty  degeneration 
might  be  confused  with  like  phenomena  originating 
in  disordered  state  of  other  organs,  such  as  the  lungs 
or  liver. 

Progress,  Duration,  and  Terminations. — 
It  is  impossible  to  determine  the  duration  of  a 
disease  the  date  of  origin  of  which  is  in  most 
cases  very  obscure.    Still  there  are  grounds  for 


l:>elieving  that  persons  with  a  certain  amount  of 
degenerated  tissue  in  their  hearts  have  lived  for 
many  years.  On  the  other  hand,  death  has  oc- 
curred from  fatty  degeneration  of  the  heart,  deter- 
mined post  mortem,  in  which  the  entire  absence  of 
symptoms  until  a  few  months  before  the  fatal  event 
justified  the  opinion  that  the  duration  of  the  disease 
had  not  much  exceeded  that  period.  When  fatty 
degeneration  occurs  as  the  result  of  phosphorus- 
poisoning  or  of  certain  exhausting  diseases,  the 
progress  of  the  change,  which  can  then  be  deter- 
mined, is  rapid.  In  such  cases,  the  morbid  process 
is  not  confined  to  the  heart  alone,  and  therefore 
death,  when  it  occurs,  cannot  well  be  attributed 
solely  to  the  condition  of  this  organ. 

Death  is  frequently  sudden,  the  proportion  being 
as  five  to  one  compared  with  other  modes  of  death 
from  fatty  disease  of  the  heart.  The  immediate 
modes  of  death  in  these  cases  are  those  already 
alluded  to,  namely,  by  syncope,  angina,  coma,  and 
rupture  of  the  heart  ;  the  first  and  last  of  these  con- 
tributing nearly  the  whole  number  of  those  who 
die  suddenly. 

Prognosis.  —  In  cases  where  the  disease  depends 
on  toxic  causes,  as  in  phosphorus-poisoning,  and 
in  cases  where  it  is  of  the  nature  of  involution — 
for  example,  after  parturition — there  is  good  ground 
for  believing  that,  the  cause  being  removed,  the 
effect  will  cease,  and  a  fairly  healthy  condition  of 
the  organ  be  restored.  On  the  other  hand,  when 
the  coronary  arteries  are  obstructed,  or  when 
nutrition  generally  is  impaired,  the  prognosis  must 
be  in  the  highest  degree  unfavouraljle,  more  espe- 
cially so  if  in  the  latter  case  the  patient  cannot  be 
placed  in  a  condition  Vjy  which  this  degenerative 
tendency  may  be  counteracted. 

Treatment  The  treatment  consists  in  the 

adoption  of  all  the  measures  calculated  to  improve 
the  general  health — such  as  pure  fresh  air,  whole- 
some food  and  temperance,  together  with  moderate 
exercise  (either  chiving,  riding,  or  walking),  if  it 
can  be  accomplished  without  causing  pain  or 
breathlessness.  Everything  which  might  tend  to 
lay  stress  on  the  heart's  action,  such  as  walking  up- 
hill or  making  efforts,  or  any  mental  excitement, 
should  be  avoided.  W^ith  reference  to  drugs,  such 
tonics  as  can  best  be  tolerated  by  the  patient 
should  be  given,  especially  iron  and  strychnine. 
Special  attention  must  be  paid  to  the  condition  of 
the  excretory  organs,  such  as  the  kidneys  and  liver, 
which  are  liable  to  become  congested  when  the 
cardiac  action  is  feeble.  In  cases  of  actual  syncope, 
in  addition  to  the  administration  of  the  usual  stimu- 
lants, galvanism  applied  from  the  nape  to  the  pras- 
cordia  by  the  interrupted  current  has  in  a  few 
instances  been  useful. 

It  must  also  be  rememliered,  with  reference  to 
the  administration  of  anKSthetics,  that  chloroform 
has  an  especially  depressing  effect  on  the  action 
of  the  heart  ;  and  that  when  its  power  is  enfeebled 
by  fatty  degeneration,  a  very  small  quantity  of 
this  ancesthetic,  which  would  ha\  e  little  or  no  effect 
on  a  healthy  heart,  may  prove  fatal. 

Richard  Quain. 
J.  Mitchell  Bruce. 

HEART,  Fibroid  Disease  of. — Synon.  : 
Chronic  Myocarditis. 

Definition. — A  morbid  condition  in  which 
some  of  the  muscular  fibres  of  the  walls  of  the  heart 
are  replaced  by  fibrous  tissue. 

T  T 


642  HEART,  FIBROID  DISEASE  OF 


HEART,  FUNCTIONAL  DISORDERS 


/Etiology. — Fibroid  disease  of  the  heart  is  met 
with  most  frequently  in  middle-aged  male  subjects. 
The  disease  is  supposed  to  be  occasionally  nothing 
more  than  an  extension  between  the  muscular 
bundles  of  a  chronic  process  that  has  commenced 
as  endocarditis  or  pericarditis.  The  cause  of  this, 
which  is  generally  rheumatism,  is  then  regarded 
as  the  cause  of  the  fibroid  growth  ;  but  more  pro- 
bably the  serous  inflammation  is  the  result  of  the 
fibroid  change.  Fibrosis  is  sometimes  the  conse- 
quence of  acute  interstitial  myocarditis.  In  a  con- 
siderable number  of  cases  of  fibroid  disease,  the 
change  is  syphilitic.  In  other  instances  it  is  asso- 
ciated with  degenerative  changes  in  the  vessels, 
myomalacia  cordis,  or  infarction.  A  general  in- 
crease of  fibrous  tissue  in  the  myocardium  may  also 
be  the  result  of  prolonged  congestion  of  the  coro- 
nary veins  {see  Heart,  Congestion  of).  Very  fre- 
quently no  cause  can  be  discovered. 

Anatomical  Characters. — Fibroid  disease  of 
the  heart  occurs  most  frequently  in  the  walls  of  the 
ventricles.  In  rare  instances  there  is  a  uniform 
increase  of  fibrous  tissue  between  the  muscular 
fibres  throughout  the  organ.  In  other  cases  the 
disease  appears  as  a  local  thickening  of  the  connec- 
tive tissue  underneath  an  opacity  of  the  endocardium 
or  of  the  pericardium,  whence  septa  run  outwards 
or  inwards  between  the  muscular  bundles.  Most 
frequently,  however,  it  presents  the  appearance  of 
a  fibrous  patch,  generally  situated  near  the  apex  of 
the  heart,  replacing  the  muscular  substance  through- 
out its  whole  thickness,  and,  in  some  cases,  even 
involving  a  considerable  portion  of  one  ventricle. 
Smaller  patches,  nodules,  scars,  and  streaks  may  be 
found  in  the  deeper  parts  of  the  myocardium.  The 
apices  of  the  papillary  muscles,  again,  may  become 
fibroid,  especially  in  chronic  valvular  disease. 
Polypoid  fu?no!irs,  composed  of  fibrous  tissue,  have 
been  met  with  on  the  endocardial  surface  of  the 
heart,  more  especially  projecting  from  the  wall  of 
the  left  auricle.  Possibly  the  detachment  of  such 
a  polypus  may  be  one  mode  of  origin  of  the 
'  fibrinous  balls  '  or  '  concretions  '  occasionally 
found  lying  free  in  the  auricular  cavities.  Fibroid 
formations  due  to  syphilis  are  described  in  the 
article  on  Heart,  Syphilis  of. 

Microscopically  the  appearances  are  seen  to  be 
-due  to  the  presence  of  dense  fibrous  tissue.  See 
Fibrosis. 

If  a  large  portion  of  the  wall  of  one  cavity  is 
fibrotic,  irregular  patchy  dilatation  of  the  chamber 
ensues.  Localised  fibrosis,  especially  if  it  com- 
mence beneath  the  endocardium,  gives  rise  to 
chronic  aneurysm  of  the  heart,  by  the  yielding  of 
the  diseased  area  to  the  intra-ventricular  pressure 
(see  Heart,  Aneurysm  of).  Deeper  or  more 
limited  patches  or  lines  of  cirrhosis  cause  irregu- 
larity or  puckering  of  the  cardiac  walls  ;  and  valvu- 
lar insufficiency  may  result  from  this,  or  from 
fibrosis  and  functional  disturbance  of  the  papillary 
muscles.  Lastly,  fibroid  disease  occasionally  in- 
volves the  conus  arteriosus  in  an  annular  form, 
giving  rise  to  constriction  and  the  formation  of  so- 
called  '  cardiac  stenosis.' 

Symptoms. — The  symptoms  of  fibroid  disease  of 
the  heart  vary  greatly.  When  the  fibrosis  is  very 
limited,  few  symptoms  are  present.  In  a  majority 
of  the  cases  in  which  a  considerable  portion  of  the 
cardiac  wall  has  been  found  diseased,  the  symptoms 
were  described  as  those  of  failure  or  dilatation 
of  the  heart,  namely,  dyspnoea  on  exertion  ;  pre- 


cordial pain  or  distress  ;  occasional  palpitation  ;  a 
small,  weak,  or  irregular  pulse  ;  dropsy  ;  and  vis- 
ceral complications.  As  a  rule,  no  endocardial 
murmur  had  been  present  ;  but  fibrosis  of  the 
papillary  muscles  had  sometimes  given  rise  to  signs 
of  incompetence  of  the  auriculo-ventricular  valves. 
See  also  Heart,  Aneurysm  of ;  and  Heart, 
Syphilis  of. 

Course  and  Terminations. — The  course  of 
fibroid  disease  of  the  heart  is  generally  chronic, 
although  urgent  symptoms  may  be  observed  a  short 
time  before  death.  Attacks  of  pain,  palpitation, 
and  dyspnoea  may  occur  and  subside  long  before 
the  fatal  illness.  The  development  of  cardiac 
aneurysm,  and  its  possible  terminations,  will  modify 
the  course  of  the  disease.  Sudden  death  may 
occur,  with  or  without  previous  cardiac  symptoms, 
and  must  be  regarded  as  a  special  mode  of  termi- 
nation of  fibroid  disease  of  the  heart.  Otherwise 
the  cases  generally  end  by  pulmonary  complications, 
dropsy,  and  exhaustion. 

Diagnosis. — Fibroid  disease  of  the  myocardium 
has  to  be  diagnosed  fiom  chronic  valvular  disease  ; 
from  enlargements  due  to  extracardiac  causes,  such 
as  renal  disease,  gout,  or  emphysema  ;  and  from 
fatty  degeneration.  ■  Its  existence  is  suggested  by  a 
history  or  other  evidence  of  syphilis.  Under  all 
circumstances,  an  accurate  diagnosis  is  extremely 
difficult,  if  not  impossible.  The  presence  of  a 
murmur  does  not  exclude  fibrosis,  as  the  valves 
may  become  secondarily  involved  ;  and  valvular 
disease  is  not  always  attended  by  a  murmur.  The 
other  cardiac  lesions  mentioned  must  be  excluded 
in  the  ordinary  way. 

Prognosis. — When  fibroid  disease  of  the  heart 
is  accompanied  by  symptoms  sufficient  to  establish 
a  diagnosis,  the  prognosis  is  unfavourable,  although 
it  is  not  necessarily  rapidly  fatal. 

Treatment. — This  consists  in  relieving  and 
supporting  the  heart  by  every  possible  means,  espe- 
cially rest  and  cardiac  stimulants,  such  as  alcohol 
and  ether.  Potassium  iodide  may  be  given  with 
benefit  in  some  cases,  particularly  if  there  be  a 
history  of  syphilis.  Digitalis  will  have  to  be  ad- 
ministered with  great  circumspection. 

J.  Mitchell  Bruce. 

HEART,  Functional  Disorders  of. — Defini- 
tion.— A  disturbance  in  the  functions  of  the  heart, 
with  or  without  pain,  having  origin  in  causes  other 
than  inflammation  or  organic  diseases  of  the  heart 
itself. 

Functional  disorders  may  co-exist  with  organic 
disease,  but  only  functional  disorder,  uncomplicated 
with  organic  lesion,  will  be  considered  in  this  article. 

TiTlOLOGY. — To  estimate  the  immediate  or 
proximate  cause  of  functional  disturbance  of  the  heart, 
regard  must  be  had  to  its  structure,  innervation,  and 
blood-supply.  Weak  muscular  fibre,  apart  from 
degenerations  by  disease,  becomes  a  predisposing 
cause  of  feeble  and  irregular  action.  Interference 
with  the  functions  of  the  cardiac  ganglia,  the  vagus 
nerve,  and  the  nerves  and  ganglia  of  the  sympathetic 
system  may  so  modify  the  action  of  the  heart  as  to 
cause  deficiencies  of  power  of  every  variety  and 
extent.  Any  abnormal  condition  of  the  blood-sup- 
ply, whether  in  quantity  or  quality,  shows  itself  by 
disturbance  in  the  functions  of  the  heart.  The 
causes  of  functional  disorder  maybe  classified  thus  : 
( I )  Those  conditions  acting  through  or  upon  the 
nervous  system,  such  as  the  general  exhaustion  of 
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the  nervous  system  ;  all  forms  of  reflex  irritation 
arising  from  dyspepsia  or  diseases  of  lungs,  liver, 
kidneys,  uterus,  and  other  viscera ;  venereal  excesses  ; 
mental  excitement,  shock,  or  distress  ;  protracted, 
violent,  and  unusual  physical  exertion,  especially 
cycling,  running,  and  rowing  ;  acute  fevers  ;  chronic 
diarrhcea  ;  various  articles  of  diet,  as  tea  and  coffee  ; 
alcohol  and  tobacco  in  excess  ;  many  medicines,  as 
aconite,  belladonna,  and  digitalis  ;  fasting  and  pro- 
longed exposure  to  cold;  and  injuries,  notably  blows 
on  the  epigastrium.  (2)  Those  conditions  acting 
upon  the  general  blood-supply  of  the  body,  and  con- 
sequently affecting  the  special  blood-supply  of  the 
heart,  such  as  the  turgid  and  plethoric  states  of  gross 
feeders,  depraved  states  caused  by  bad  and  deficient 
diet,  and  all  forms  of  blood-disorder,  as  anemia, 
gout,  and  scurvy. 

Females  are  on  the  whole  more  subject  to  func- 
tional disorders  of  the  heart  than  males.  These 
disorders  most  usually  occur  between  puberty  and 
the  age  of  thirty,  but  they  may  be  met  with  at  any 
period  of  life. 

Symptoms.  —  In  the  simplest  form  of  functional 
•disorder  there  is  a  morbid  consciousness  of  the  heart's 
action.  The  patient  complains  of  throbbing,  flut- 
tering and  palpitation,  to  which  in  some  cases  may 
be  added  throbbing  of  the  vessels  in  the  neck,  noises 
in  the  ears,  and  flushing  of  the  face.  In  some  of 
these  cases  examination  may  show  a  healthy  and 
normally  acting  heart.  In  other  cases,  there  is 
rapidity  of  action  with  or  without  irregularity,  and 
to  the  symptoms  mentioned  may  be  added  heat 
and  pain  in  the  head,  with  a  sensation  of  a  whizzing, 
or  rushing  upwards  of  the  sounds  of  the  heart  ; 
■dimness  of  vision,  with  photophobia  ;  and  a  tendency 
to  syncope,  and  to  clammy  perspirations,  with  cold 
shivering ;  and  after  the  attack  a  large  amount  of  pale 
urine  may  be  voided.  In  some  rau^  cases  the  volun- 
tary muscles,  more  especially  of  the  lower  extremi- 
ties, may  refuse  to  act,  so  that  the  gait  becomes 
tottering,  or  the  patient  grasps  adjacent  oVjjects  to 
steady  himself,  yet  there  is  neither  paralysis  nor 
vertigo.  The  irregular  form  of  nervous  palpitating 
heart  is  often  associated  with  anremia  or  that  general 
enfeeblement  of  the  body-powers  denoted  by  the 
term  neurasthenia. 

Sometimes  the  principal  symptoms  are  anxiety 
and  lowness  of  spirits,  with  mental  and  bodily  in- 
capacity for  exertion  ;  flatulent  dyspepsia,  with  cold 
clammy  extremities  ;  anorexia,  or  perverted  appe- 
tite;  exhaustion,  with  tendency  to  faintness  ;  and 
there  may  be  a  sensation  of  precordial  pain.  Males 
are  more  subject  to  this  form  of  functional  disorder 
than  females,  and  it  chiefly  occurs  in  persons  having 
an  abnormally  small  and  feeble  heart,  or  in  whom  a 
state  of  general  nervous  debility  is  superimposed. 

When  the  distinctive  feature  of  functional  disorder 
is  rhythmical  error,  and  this  is  appreciable  to  the 
patient,  the  special  symptom  is  that  of  extreme 
anxiety,  even  to  the  fear  of  impending  death.  Such 
forms  of  disorder  occur  in  those  having  weak  hearts 
without  other  evidence  of  disease  ;  in  the  dyspeptic  ; 
in  those  subject  to  gout,  especially  if  an  attack  is 
impending  ;  and  in  those  whose  habits  and  occu- 
pations involve  exhaustion  of  the  nervous  system. 

Functional  disorders  of  the  heart  are  not  infre- 
quently associated  with  pain.  This  may  be  confined 
to  the  prcecordia,  especially  the  apex  region  or 
right  border  of  sternum,  but,  like  the  pain  of  true 
angina  pectoris,  it  often  radiates  over  the  left  side  or 
to  the  neck,  axilla,  and  down  the  left  arm.     It  may 


be  more  or  less  paroxysmal,  sharp,  or  ciUting,  or 
persistent,  dull,  and  heavy.  The  pain  is  very  fre- 
quently associated  with  flatulence,  and  is  relieved  in 
such  cases  by  the  remedies  appropriate  to  this  con- 
dition. Pain  is  not  proportional  to  the  intensity  of 
the  other  symptoms.  It  may  be  absent  altogether 
when  palpitation  is  extreme,  and  may  be  persistent 
while  other  symptoms  are  in  abeyance.  In  some 
rare  cases,  pain  may  be  the  indication  of  urgent,  or 
even  of  fatal,  disorder  ;  this  is  evidenced  by  the  well- 
known  effects  of  a  severe  blow  in  the  epigastrium, 
or  of  sudden  mental  shock.  These  are  illustrations 
of  purely  functional  angina  pectoris  ;  but  for  the 
most  part  this  symptom  has  its  origin  in  structural 
lesion  vf  the  heart  itself.    See  Angina  Pectoris. 

Physical  Signs. — The  physical  signs  referable 
to  the  cardiac  action  may  be  conveniently  separated 
into  the  following  groups,  although  in  practice  they 
will  be  found  associated  with  each  other:  (l)  /«- 
o-eased  or  diminished  inipiihe  \  (2)  rhythmical  dis- 
turhaiice,  with  intermissions  ;  (3)  increased  or 
diminished  frequency,  the  rhythm  and  force  being 
normal  ;  (4)  licemic  miinniirs. 

1.  An  increased  impnhe  may  be  the  only  evi- 
dence of  disiu'der,  or,  more  frequently,  it  may  be 
complicated  by  some  rhythmical  disturbance. 

On  palpation  the  impulse  is  felt  in  two,  three, 
or  more  interspaces,  and  to  the  untutored  hand  may 
suggest  the  existence  of  a  true  fremitus.  On 
auscultation,  the  sounds  are  more  difficult  of  appre- 
ciation than  in  simple  palpitation  ;  they  are  loud 
and  clear,  and  sometimes  so  exaggerated  and  pro- 
nounced as  to  be  audible  both  in  the  mammary  and 
epigastric  regions.  When  there  is  an  unusual 
amount  of  irregular  functional  excitement  in  systole, 
there  may  be  occasionally  heard,  as  a  passing,  but 
not  persistent  occurrence,  a  reduplication  of  the 
second  sound. 

In  cases  where  the  impulse  is  diminished,  the 
special  characters  are  somewhat  negative  ;  the  sounds 
being  feeble,  but  otherwise  normal,  except  in  those 
cases  in  which  some  irregularity  of  action,  or 
sharpness  of  the  sounds,  is  present. 

2.  Errors  in  rhytlimical  action  may  be  classified 
under  the  heads  of  irregularity  and  intermittence. 
The  irregularity  may  be  in  the  force  or  in  the 
frequency  of  the  beats.  Every  variety  of  irregular 
frequency  may  occur.  Sometimes  there  appears  to 
be  a  kind  of  order  in  rhythmical  disorders— that  is, 
short  series  of  varying  irregularities  may  regularly 
succeed  each  other.  True  intermittence  is  not  so 
frequent  as  irregularity  ;  but  when  intermittence 
does  occur,  it  is  generally  associated  with  irregu- 
larity. These  disturbances  may  be  only  momentary 
or  of  long  duration,  slight  or  considerable  ;  but, 
however  this  may  be,  their  character  is  determined 
by  the  irregularity  in  the  recurrence  of  the  systole, 
and  the  consequent  prolongation  or  retardation  of 
the  period  of  intermission  in  the  systole. 

The  physical  examination  reveals  the  nature  of 
the  irregularity.  The  sounds  generally  are  intensi- 
fied, the  first  sound  being  sometimes  heightened  to 
the  extent  of  a  sharp  knock  ;  while  the  second, 
save  in  intensity,  is  not  materially  altered. 

Occasionally  there  is  met  with  an  appreciable 
rhythmical  disturbance  in  the  pulse,  which  is  not 
found  to  exist  in  the  heart— /<7/_f<?  intermittence. 
The  heart  only  indicates  irregularity  of  power  ;  and 
as  there  is  occasional  failure  of  force  in  the  already 
weak  systolic  contractions,  the  impulse  is  not  com- 
nmnicated  to  the  artery  at  the  wrist.    These  false 
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intermissions  accompanying  irregularity  most  fre- 
quently occur  when  the  heart  is  oppressed  by  flatus 
in  the  neighbouring  viscera,  or  is  excited  by  the 
injudicious  use  of  tea  or  tobacco.  The  sensation 
communicated  to  the  patient  is  that  of  a  disagreeable 
flutter  or  '  tumbling  over  '  of  the  heart. 

Rhythmical  irregularity  occasionally  appears  as  a 
normal  condition,  having  a  lifelong  existence.  Some 
cases  are  marked  by  an  extension  of  the  pause, 
with  unsteadiness  of  the  systolic  impulse  ;  others 
by  its  apparent  extinction,  so  that  there  exists  a 
rapidity  of  beats  defying  all  analysis — tachycardia  ; 
but  tachycardia  also  occurs  either  as  an  habitual 
state,  or  in  paroxysms.    See  Tachycardia. 

3.  Functional  disorder  occasionally  assumes  the 
form  of  either  inc7-eased  or  diminished  frequency, 
while  the  force  and  rhythm  remain  normal.  Each 
of  these  conditions  may  be  congenital  and  proper 
to  the  individual,  or  may  be  the  result  of  abnormal 
influences.  The  functionally  fast  beat  is  generally 
induced  by  other  diseases,  as  fever,  diabetes,  tuber- 
culosis, and  is  indicative  of  injury  to  normal 
innervation.  The  slow  and  drawling  beat  is 
generally  met  with  where  the  nerve-power  is 
healthy,  but  the  heart  itself  is  weak  or  fatty  ;  or 
there  is  a  perverted  innervation  under  the  influence 
of  digitalis,  aconite,  or  injury  to  the  ganglionic 
system — a  blow  in  the  epigastrium  offering  a  familiar 
example.    See  Bradycardia. 

4.  Inorganic  munnurs  are  frequently  heard  in 
functional  disorders  of  the  heart,  but  especially  in 
those  cases  of  hamic  disorder  where  the  systolic 
impulse  is  increased,  and  there  is  rhythmical  irregu- 
larity. These  heemic  murmurs  have  the  special 
characters  usually  attached  to  such  sounds.  They 
are  systolic,  basic,  loudest  in  the  second  left  inter- 
costal space,  and  are  not  conducted  in  the  course 
of  the  great  vessels.  There  is,  as  a  rule,  no  apex- 
murmur  ;  but  at  the  apex,  synchronously  with  the 
basic  murmur,  the  first  sound  is  clearly  defined, 
with  a  loud  ringing  second  sound.  The  murmurs 
vary  in  character  :  sometimes  they  are  hard  and 
rough,  sometimes  soft  and  blowing.  The  seat  is  in 
the  pulmonary  artery,  and,  as  a  rule,  they  are 
accompanied  with  palpitation  :  this  palpitation  may 
be  persistent,  though  the  murmurs  are  not.  The 
murmurs  are  generally  associated  with  the  venous 
hum  to  be  heard  in  the  jugular  veins.  Sometimes 
in  heemic  cases  a  peculiar  scratchy  sound  is  present 
to  the  left  of  the  sternum  simulating  pericardial 
friction,  and  giving  rise  to  the  erroneous  diagnosis 
of  pericarditis.    'See  Pericardium,  Diseases  of. 

In  other  cases,  functional  murmurs  are  of  exo- 
cardial  origin,  and  to  some  of  these  the  term 
cardio-pulinonary  has  been  applied.  Cardio-pul- 
monary  murmurs  are  generally  short,  whiffing, 
systolic  murmurs,  audible  only  at  or  near  the  apex 
when  the  heart's  action  is  excited.  They  are 
usually  more  marked  at  the  etid  of  inspiration 
when  the  lung  is  distended,  and  are  weaker  or 
disappear  during  expiration.  They  are  probably 
due  to  the  sudden  compression  of  the  lung  by  the 
forcible  cardiac  impulse.  Their  limited  and 
localised  position,  their  association  with  excited 
cardiac  action,  and  their  varying  intensity  with  the 
phases  of  respiration  are  important  points  in  their 
diagnosis.  Apical  systolic  murmurs  are  also  met 
with  when  the  heart  is  displaced  by  pleural  effusion, 
by  pulmonary  disease,  or  by  thoracic  deformities. 
The  exact  mode  of  production  of  these  murmurs, 
which  may  be  called  displacement  murmurs,  is 


uncertain.  Systolic  murmurs  of  peculiar  cavernous 
qualit}'  may  be  audible  over  pulmonary  cavities 
when  these  are  in  close  anatomical  relation  with 
the  heart. 

Complications  and  Sequel.*. — The  several 
functional  disorders  of  the  heart  are  often  compli- 
cated with  other  diseases — many  external  to  the 
heart,  and  some  of  the  heart  itself.  The  more 
prominent  of  the  former  are  disorders  of  the  nervous 
system  and  of  the  blood.  The  diseases  of  the  heart 
with  which  functional  disorder  may  be  complicated 
are  mainly  degenerations  of  the  walls  and  valvular 
lesions.  In  all  these  cases  the  amount  and  urgenc)- 
of  the  functional  disturbance  are  no  indication  of 
the  urgency  of  the  disease  witli  which  it  may  be 
complicated. 

Diagnosis. — In  order  to  make  a  correct  dia- 
gnosis, the  first  consideration  is  to  ascertain  the 
entire  absence  of  structural  disease  ;  or,  should  it 
be  pi^esent,  whether  it  be  adequate  to  cause  the  full 
amount  of  the  symptoms  exhibited.  If  the  heart 
have  its  normal  position  and  dimensions,  and  if  the 
sounds,  though  weak,  be  natural  in  tone  and  quality, 
it  may  be  concluded  that  the  cause  is  functional 
only,  in  the  absence  of  any  abnormal  physical 
disease.  The  same  may  be  said  of  rhythmical 
irregularities,  except  when  arising  for  the  first  time 
in  an  old  person.  When  the  symptoms  are  asso- 
ciated with  hasmic  murmurs,  the  character  of  the 
murmur,  its  seat,  and  its  persistency  must  be  con- 
sidered in  connection  with  the  absence  or  the 
presence  of  blood-disease.  It  must  be  always 
borne  in  mind  that  the  absence  of  the  physical 
signs  of  disease  is  not  always  conclusive  of  there 
being  no  structural  lesion,  for  lesions  do  not  always 
yield  evidence  of  their  existence.  In  doubtful 
cases,  repeated  examination  will  generally  lead 
the  experienced^bserver  to  a  correct  diagnosis. 

Prognosis. — The  prognosis  of  functional  dis- 
orders of  the  heart,  for  the  most  part,  is  favourable. 
Functional  rhythmical  irregularity,  as  a  rule,  does 
not  indicate  danger,  but  it  may  do  so  if  associated 
with  some  obscure  structural  lesion.  Nevertheless, 
cases  of  simple  functional  disorder,  so  severe  as 
apparently  to  indicate  an  immediately  fatal  termi- 
nation, prove,  for  the  most  part,  manageable,  and 
result  in  a  restoration  to  health.  The  freedom  of 
the  heart  from  all  agitation  and  other  indications  of 
disease,  before  and  after  an  attack,  is  due  to  its 
being  a  normal  and  uninjured  organ  ;  and  though 
liable  during  an  attack  to  the  morbid  influences  of 
spasms  and  congestive  loading,  it  still  may  be  a 
healthy  organ.  This  holds  whether  the  periods  of 
disorder  be  short  or  prolonged,  occurring  rarely  or 
frequently  recurring.  They  are  distressing  but  not 
dangerous.  Irregular  action  may  persist  for  years, 
and,  in  some  cases,  has  lasted  from  early  life  to  ex- 
treme old  age. 

Treatment. — The  treatment  of  functional  dis- 
orders of  the  heart  should  have  reference  primarily 
to  the  removal  or  cure  of  the  exciting  causes  and, 
secondly,  to  the  mitigation  of  the  symptoms. 

Treatment  during  the  paroxysms. — In  cases  of 
simple  palpitation  the  remedies  which  usually  prove 
most  successful  are  antispasmodics  and  carmina- 
tives. Among  these  may  be  mentioned  sal  volatile, 
spirit  of  ether,  foetid  spirit  of  ammonia,  compound 
tincture  of  lavender,  compound  spirit  of  horse-radish, 
tincture  of  sumbul,  and  peppermint.  Digitalis  is 
recommended  by  many  authorities  for  the  relief  not 
only  of  ordinary  palpitation,  but  also  of  paroxysmal 
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tachycardia.  In  many  cases  of  functional  rapidity 
or  irregularity  it  proves  useless.  Belladonna  will 
sometimes  relieve  when  digitalis  fails,  especially  in 
cases  of  rapid  and  intermitting  cardiac  action.  It 
may  either  Ijc  used  internally  in  ten-minim  doses  of 
the  tincture,  or  applied  externally  to  the  precordial 
region  in  the  form  of  plaster,  or  liniment  sprinkled 
on  impermeable  piline.  In  cases  where  sleepless- 
ness and  distress  accompany  the  rapid  action,  opium 
sometimes  proves  more  useful  than  any  other 
remedy  ;  but  it  is  a  drug  which  must  be  used  with 
caution.  Where  there  are  signs  of  failing  heart, 
strychnine  and  cafteine  may  be  given  either  l)y  the 
mouth  or  hypodermically.  In  cases  where  the 
functional  disorder  arises  from  indiscretions  in  food 
and  drink,  a  dose  of  calomel  or  blue-pill  followed 
by  a  saline  aperient  is  indicated.  It  is  hardly  neces- 
sary to  say  that  in  the  more  severe  cases  the  patient 
must  be  kept  in  bed  at  rest  in  the  horizontal  posi- 
tion. Alcohol,  although  useful  in  exceptional  cases, 
is  a  dangerous  remedy.  If  it  relieves,  the  patient 
is  apt  to  fly  to  it  on  the  appearance  of  the  slightest 
signs  of  heart-disorder  ;  and  we  have  met  with 
cases  where  the  effects  of  alcoholism  had  become 
far  more  serious  than  the  original  disorder  for  which 
the  stimulant  had  been  prescribed. 

Treatment  between  the  paroxysms.  — The  paroxysm 
being  allayed,  it  is  then  well  to  correct  any  dis- 
ordered condition  which  may  probably  have  been 
its  exciting  cause.  Dyspepsia  is  to  be  relieved,  the 
liver  is  to  be  set  right,  the  uterine  functions  are  to 
be  restored  to  regularity,  loaded  bowels  emptied, 
plethora  subdued,  anremia  cured,  exhaustion  com- 
pensated for,  and  debility  counteracted.  The  over- 
worked must  seek  renovation  in  travel  and  cheerful 
recreation.  In  persons  prone  to  these  disorders 
many  precautions  should  be  observed.  The  food 
should  be  moderate  in  quantity  and  unstimulating 
in  quality  ;  tea,  coffee,  alcohol,  and  tolaacco  should 
be  eschewed  ;  and  exercise  should  be  unfatiguing, 
and  chiefly  taken  in  the  open  air.  Hot,  crowded, 
and  ill-ventilated  rooms,  and  the  postponement  of 
sleep  by  late  hours,  should  be  especially  avoided. 
A  careful  mental  discipline  should  be  observed  ;  and 
this  must  be  sought  in  a  healthy  exercise  of  the 
brain.  As  all  the  varieties  of  functional  disorder  of 
the  heart  are  peculiarly  under  the  influence  of  a 
morbid  will,  it  is  important  that  the  medical 
attendant  should  generally  encourage  and  cheer  ; 
and  as  soon  as  careful  investigation  has  satisfied  the 
requirements  of  a  just  prognosis,  further  investiga- 
tions by  the  stethoscope  should  be  avoided. 

Thomas  Shapter. 

Hector  Mackenzie. 

HEART,    Gr-anulap    Degener-ation    of. — 

Synon.  :  Parenchymatous  Degeneration  ;  Cloudy 
Swelling. 

/■E'ilOLOGY  AND  MORBID  ANATOMY.  —  See  DE- 
GENERATION. 

Symptoms. — Inasmuch  as  parenchymatous  de- 
generation of  the  heart  is  usually  but  a  compHca- 
lion  of  some  acute  specific  disease,  the  condition  of 
the  patient  is  one  of  great  febrile  prostration  with 
cardiac  asthenia.  The  physical  signs,  which  are 
regarded  as  more  distinct  evidence  than  the  sym- 
ptoms of  the  condition  of  the  heart,  include  feeble- 
ness, advancing  to  complete  absence,  of  the  apical 
impulse,  or  more  rarely  palpitation  ;  and  progressive 
weakening,  and  finally  loss,  of  the  first  sound. 
The  pulse  corresponds  with  the  feeble  condition  of 


the  heart  ;  indeed,  in  some  cases  it  is  imperceptible 
although  associated  with  cardiac  palpitation. 

I^ROGNOSIS. — The  existence  of  granular  degene- 
ration of  the  heart  adds  seriously  to  the  gravity  of 
a  case  of  fever.  The  danger  increases  with  the 
rate  and  weakness  of  the  pulse,  and  with  the 
feebleness  of  the  cardiac  impulse  and  first  sound. 
The  re-appearance  of  the  first  sound  under  observa- 
tion justifies  a  favourable  prognosis. 

Treatment. — The  existence  of  this  condition 
is  to  be  regarded  as  an  important  indication  for  the 
use  of  alcoholic  and  other  cardiac  stimulants. 

J.  Mitchell  Bruce. 

HEART,  Haemorrhage  into  the  Walls  of. — 
.SvNON.  :  Cardiac  Apoplexy. 

-Etiology  and  Pathology. —Rupture  of  the 
heart  is  the  most  frequent  origin  of  ha?morrhage 
into  the  walls  of  the  organ.  The  blood  in  these 
cases  may  be  derived  either  from  the  cavity  of  the 
ventricle,  or,  more  rarely,  from  a  coronary  vessel 
('cardiac  apoplexy').  In  both  classes  fatty  de- 
generation of  the  muscular  fibres  is  generally 
present.  The  coronary  arteries  are  also  a  source 
of  hfemorrhage  in  rupture  of  a  coronary  aneurysm, 
in  ulceration  of  their  walls,  and  in  embolism  or 
thrombosis  leading  to  infarction.  The  formation 
of  acute  aneurysm  of  the  heart  is  necessarily 
attended  by  hemorrhage  {see  Heart,  Aneurysm 
of).  Ecchymoses  in  the  walls  of  the  heart  are  met 
with  in  granular  degeneration  of  the  heart  ;  in  fatty 
degeneration  due  to  poisoning  by  phosphorus  or 
arsenic,  in  the  so-called  '  haemorrhagic  '  diseases, 
such  as  purpura  and  scurvy,  and  especially  in 
cardiac  and  pulmonary  disease. 

In  non-fatal  hemorrhage  into  the  walls  of  the 
heart,  the  blood  undergoes  the  changes  usual  in 
extravasations,  and  gives  rise  to  collections  of  pig- 
ment-particles between  the  muscular  fibres,  to 
blood-cysts,  or  to  collections  of  puriform  matter. 
See  Extravasation. 

Hrcmoi'rhage  into  the  myocardium  possesses  no 
special  clinical  relations. 

J.  Mitchell  Bruce. 

HEART,  Hydatid  disease  of. — This  is  a  rare 
disease  ;  yet,  according  to  Cobbold,  3-5  per  cent, 
of  all  cases  of  hydatids  in  man  occur  in  the  heart. 

Anatomical  Characters.  —  Hydatid  cysts  of 
the  heart  are  either  simple  or  multiple,  the  latter 
lieing  the  more  common.  They  are  situated  in  the 
myocardium  of  either  side  of  the  heart,  and  project 
into  the  pericardial  sac  or  one  of  the  cavities  in  the 
form  of  a  cyst.  In  other  cases  the  parasite  under- 
goes degeneration  and  remainsqniescent,  its  existence 
being  unsuspected.  Hydatids  may  rupture  or  be 
dislodged  from  their  seat  in  the  cardiac  wall — either 
inwards  or  outwards  or  in  both  directions  at  once. 
In  the  first  event,  the  parasite  or  its  contents  or 
fragments  become  impacted  in  the  cardiac  cavities 
or  orifices,  or  give  rise  to  embolism  of  the  great 
vessels  or  of  a  distant  artery.  Rupture  into  the 
pericardial  sac  causes  pericarditis  ;  rupture  both 
internally  and  externally  has  given  rise  to  heniato- 
pericardium. 

Hydatids  of  the  heart  are  frequently  associated 
with  the  same  disease  in  other  viscera.  See 
Entozoa. 

Symptoms. — In  several  cases  of  this  disease,  the 
sulijects  have  died  suddenly.  These  persons,  were 
not  known  to  have  suffered  previously  from  sym- 
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ptoms  referable  to  the  heart.  In  other  instances  the 
ordinary  phenomena  of  chronic  cardiac  disease  were 
present,  including  endocardial  murmurs  ;  but  it  is 
not  certain  that  these  were  in  every  case  due  to  the 
presence  of  the  hydatids  in  the  heart.  A  sudden 
fatal  termination  will  result  from  internal  rupture 
and  embolism,  or  from  hajmato-pericardium.  The 
disease  does  not  appear  ever  to  have  been  suspected 
during  life.  Cardiac  symptoms  and  signs,  or  sudden 
death,  occurring  in  an  individual  known  to  be 
suffering  from  hydatids  of  other  viscera,  would  sug- 
gest that  the  heart  was  possibly  also  afl'ected. 

The  disease  cannot  be  said  to  have  any  special 
interest  therapeutically. 

J.  Mitchell  Bruce. 

HEART,    Hypeptrophy   of. — Synon.  :  Fr. 

Hypertrophic  dii   Caur;    Ger.    Hypertrophic  dcs 
Her::ens. 

Definition. — An  excessive  uniform  growth  of 
the  tissues  of  which  the  heart  is  composed,  the  re- 
sult of  which  is  an  abnormal  increase  in  the  weight 
and  bulk  of  the  organ. 

Anatomical  Characters. — The  most  impor- 
tant anatomical  change  in  cardiac  hypertrophy  is 
an  increase  of  the  proper  muscular  tissue  of  the 
heart.  There  may  be  hypertrophy  of  only  one  part 
of  the  cardiac  walls,  abnormal  thinning  being  found 
in  other  parts.  The  organ  may  be  greatly  enlarged 
from  general  dilatation,  without  any  notable  thick- 
ening of  the  walls  ;  but  the  capacity  of  the  chambers, 
and  especially  the  gross  weight  of  the  organ,  should 
always  be  carefully  noted  in  estimating  the  degree 
of  hypertrophy,  as  there  may  be  a  greatly  augmented 
extent  of  wall,  although  its  actual  thickness  seems 
normal.  Simple  hypertrophy  is  very  frequently  the 
first  condition,  preceding  hypertrophy  with  dilata- 
tion.   See  Heart,  Dilatation  of. 

The  increase  of  weight  and  bulk  may  be  due  to 
(l)  augmentation  of  the  size  of  the  muscular  fibrilte, 
which  may  become  more  than  double  that  of  the 
normal  ;  {2)  the  formation  of  new  muscular  fibres  ; 
(3)  increased  development  of  blood-vessels  ;  (4)  aug- 
mentation of  connective  tissue  ;  and  (5)  fatty 
accumulation.  In  the  course  of  time  the  hyper- 
trophied  tissue  may  unduly  press  upon  the  blood- 
vessels and  contribute  to  induce  degeneration,  while 
the  continuance  or  increase  of  the  primary  cause  of 
obstruction  may  lead  to  dilatation  of  the  cavity 
(auricle  or  ventricle),  the  work  of  which  is  ob- 
structed. 

General  Considerations. — The  weight  of  the 
heart  of  the  infant  at  birth  becomes  more  than 
doubled  at  the  age  of  two  years.  Between  seven 
and  fourteen  years  of  age  it  is  about  eight  times  the 
weight  at  birth  ;  from  fourteen  to  twenty  the  in- 
crease is  such  that  the  weight  is  again  nearly 
doubled.  There  is,  speaking  generally,  progressive 
augmentation  even  to  old  age,  due  more  to  the 
augmentation  in  the  weight  of  the  great  vessels 
within  the  pericardium  than  to  that  of  the  heart- 
substance  itself. 

The  average  weight  of  the  female  being  less 
than  that  of  the  male,  the  heart  of  the  former  is  of 
course  less.  It  will  be  readily  seen  that,  as  the 
weight  of  the  heart  varies  with  that  of  the  individual, 
one  cannot  express  with  exactitude  any  figure  as  the 
normal  weight.  We  may  roughly  say  that  the  heart 
of  the  adult  should  weigh  about  10  oz.  One  that 
weighs  12  oz.  is  hypertrophied.  The  weight  of  an 
hypertropliied  heart  may  vary  between  this  and  the 


enormous  figure  of  60  oz. ,  which  has  been  recorded  ;. 
not  uncommonly  it  reaches  27  to  30  oz. 

Varieties  OF  Hypertrophy. — Bertin  in  1811 
described  three  forms,  which  most  succeeding  writers 
have  referred  to,  namely  :  (i)  simple  hypertrophy , 
in  which  the  parietes  of  the  compartments  are 
thickened,  the  cavities  retaining  their  natural  di- 
mensions'; [2)hypci-trophy  with  dilatation  (eccentric 
liypertrophy),  in  which  the  cavities  are  increased  in 
capacity,  while  the  parietes  are  either  of  natural  or. 
of  augmented  thickness  ;  {3)  the  so-called  concentric 
hypertropliy,  or  hypertrophy  witli  diminished  cavities, 
in  which  new  material  was  supposed  to  be  added, 
chiefly  in  the  interior  of  ithe  ventricular  walls.  It 
is,  however,  now  generally  agreed  that  concentric 
hypertrophy  of  the  ventricles  has  no  real  existence. 
The  appearances  which  have  given  origin  to  the 
term  are  due,  in  the  great  majority  of  instances,  to 
the  occurrence  of  rigor  mortis  in  the  muscle  of  the 
ventricle,  which  has  caused  firm  contraction,  and 
thus  diminution,  to  almost  obliteration,  of  the  cavity.- 
If  a  heart  presenting  such  signs  be  soaked  for  some 
hours  in  warm  water  a  gentle  dilatation  with  the 
finger  will  restore  the  ventricle  to  its  normal  dimen- 
sions. The  left  ventricle  may  simulate  concentric 
hypertrophy  in  some  cases  of  mitral  stenosis  when 
the  disease  has  developed  in  early  childhood.  The 
ventricle  has  not  received  its  normal  blood-contents, 
and  development  has  proceeded  disproportionately 
in  the  right  chambers  and  the  left  auricle.  The 
cavity  of  the  left  ventricle  has  thus  been  left  rela- 
tively small  till  the  time  of  death.  In  like  manner, 
in  congenital  stenosis  of  the  pulmonary  artery  the 
right  ventricle,  hypertrophied  in  intra-uterine  life, 
may  so  continue,  and  its  cavity  never  become  dilated 
to  the  normal  extent.  The  ventricles  are  much 
more  frequently  hypertrophied  than  the  auricles,  and; 
the  left  ventricle  more  frequently  than  the  right. 

I.  Hypertrophy  of  the  left  ventricle. — 
Anatomical  Characters. — The  whole  heart  ap- 
pears to  be  elongated,  and  the  apex-portion  of  the  left 
ventricle  especially  prolonged.  The  walls  of  the 
left  ventricle  and  the  inter-ventricular  septum  are 
thicker  and  firmer  than  in  the  normal  :  the  septum 
may  bulge  into  the  right  ventricle,  diminishing  its 
capacity  and  even  producing  actual  obstruction  of 
its  conus  (Coats).  In  transverse  section  the  thicken- 
ing and  bulging  of  the  septum  are  very  manifest,, 
the  right  ventricular  cavity  presenting  the  appear- 
ance of  a  crescentic  appendage  to  the  left  chamber. 

/Etiology  and  Pathology. — Hypertrophy  of 
the  left  ventricle  occurs  under  many  different  con- 
ditions. 

1.  Quain  attached  considerable  importance  to 
such  nervous  causes  as  prolonged  mental  excitement 
or  strain,  and  those  emotional  conditions  which 
produce  frequent  palpitation  [see  Heart,  Functional 
Disorders  of).  It  is,  however,  only  in  a  small  pro- 
portion of  cases  that  a  heart  which  beats  for  long 
periods  at  an  abnormal  rate  of  rapidity  becomes 
hypertrophied.  The  correct  view  seems  to  be  that 
for  the  production  of  hypertrophy  of  the  left  ventricle 
in  cases  of  nervous  excitation  there  must  be  an  addi- 
tional factor  besides  rapidity — either  a  thickening  of 
the  arteries,  or  a  vaso-motor  irritation  causing  con- 
traction of  their  muscular  walls,  whereby  the  intra- 
arterial tension  is  increased.  If  the  blood- pressure 
be  at  or  below  the  normal,  the  rapidly  beating  heart 
does  not  tend  to  hypertrophy. 

2.  Among  meclianical  or  physical  causes  are  all 
those  obstructive  conditions  to  be  specially  examined. 
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presently.  Violent  and  long-continued  athletic  or 
(ilher  exercises,  which  notably  accelerate  the  con- 
tractions of  the  heart,  or  produce  excessive  blood- 
pressure,  may  be  mentioned  here.  It  has  been 
pointed  out  that  great  muscular  exertion  with  the 
arms  is  specially  prone  to  cause  hypertrophy,  as  in 
the  case  of  hammer-men.  Prolonged  working  in  a 
bent  or  constrained  position  is  also  mentioned  as  a 
cause. 

In  some  callings  and  conditions  in  which  muscular 
effort  is  severe,  hypertrophy  of  the  left  ventricle  is 
prone  to  occur — e.g.  dwellers  in  hilly  regions,  espe- 
cially those  accustomed  to  carry  heavy  loads  (Mlin- 
zinger,  Allbutt),  stonemasons,  slaughterers  (Leyden). 
In  many  cases  it  is  probable  that  the  two  factors 
just  mentioned — nervous  excitation  and  muscular 
overstrain  —  combine  to  produce  the  hypertrophy. 
So  may  be  best  explained  the  signs  and  symptoms 
in  the  cases  of  '  irritable  heart  '  of  soldiers  during 
the  American  Civil  War  (Da  Costa),  those  in  our 
own  Foot  Guards  who  carried  heavy  accoutrements 
(Myers),  and  those  in  the  Franco-German  war 
(Fraentzel)  (see  Exercise).  The  excitement  of  a 
soldier's  life  co-operates  as  a  cause  with  the  muscular 
effort  which  may  be  excessive  and  either  prolonged 
or  violent  and  fitful.  It  is  a  significant  observa- 
tion of  Hirsch  that  there  has  been  a  notable  increase 
in  the  proportion  of  heart-diseases  in  a  community 
at  limes  of  great  political  and  social  excitement. 

3.  Diseases  0/  the  valvnlai-  apparatus — aortic  and 
mitral — induce  hypertrophy  of  the  left  ventricle  by 
causing  an  obstruction  to  the  outflow  of  blood,  or 
an  abnormal  blood-pressure  within  the  cavity  from 
regurgitation,  {a)  Stenosis  of  the  aortic  orifice 
common  cause  of  hypertrophy  of  the  left  ventricle. 
The  opening  is  not  only  narrowed,  but  is  also 
rendered  more  rigid,  and  thus  increased  force  is 
necessary  to  propel  the  blood.  Along  with  the 
valvular  lesion  there  may  also  be,  especially  in 
advanced  life,  a  loss  of  elasticity  and  a  roughening 
of  the  inner  coat  of  the  aorta  from  degenerative 
changes — conditions  which  increase  the  mechanical 
strain  upon  the  left  ventricle.  (/')  Aortic  regurgitation 
often  induces  so  great  enlargement  of  the  left 
ventricle,  from  hypertrophy  and  dilatation,  that  the 
heart  in  such  cases  merits  the  name  cor  hoviniiiii.  The 
back-flow  of  blood  increases  the  intra-ventricular 
pressure,  tends  to  dilate  the  cavity,  and  calls  forth 
augmented  efforts  of  ventricular  contraction.  In 
some  cases  of  injury  and  rupture  of  the  aortic  valves 
it  has  been  possible  approximately  to  estimate  the 
rate  of  hypertroph)'.  In  two  cases,  related  by 
Stone,  of  injury  to  these  valves  by  blows  upon  the 
chest,  assuming  that  the  heart  was  healthy  previous 
to  the  injury,  there  must  have  been  an  increase  in 
weight  of  nearly  an  ounce  a  week  during  the  four 
or  five  weeks  that  elapsed  before  death,  (c)  Mitral 
regitrgitation.  Insufliciency  of  the  valve  at  the 
left  auriculo-ventricular  orifice  of  necessity  causes 
the  left  ventricle  to  be  subject  to  abnormal  pressure, 
with  the  result  that  it  becomes  hypertrophied  as 
well  as  dilated.  In  pure  Mitral  Stenosis,  on  the 
other  hand,  the  left  ventricle  is  of  normal  dimensions 
or  is  smaller  than  the  normal.  If  the  left  ventricle 
at  any  post-mortem  examination  in  cases  of  this 
disease  be  seen  to  be  hypertrophied,  there  is  some 
superadded  cause  for  such  hypertrophy— e.g.  arterio- 
sclerosis, or  pericardial  adhesions. 

^  4.  A  neitrysni  of  the  aorta.  — There  has  been  much 
difference  of  opinion  on  the  question  whether 
aneurysm  of  the  thoracic  aorta  is  a  cause  of  hyper- 


trophy of  the  left  ventricle.  The  divergence  is 
capable  of  explanation.  When  the  situation  of  the 
aneurysm  is  at  the  commencement  of  the  aorta, 
where  it  involves  the  semilunar  valves,  hypertrophy 
is  the  rule.  When  the  aneurysm  is  so  situated  as 
not  to  involve  the  valves,  hypertrophy  is  a  rare 
exception.  This  is  proved  to  demonstration  by  the 
following  figures,  deduced  from  the  records  of  the 
London  Hospital.  Of  forty-one  cases  of  aneurysm 
of  the  thoracic  aorta  in  which  the  valves  were  not 
implicated,  enlargement  of  the  left  ventricle  was 
evidenced  in  only  nine  instances,  and  in  three  of 
these  the  hypertrophy  was  recorded  as  only  slight. 
In  forty-one  cases  in  which  \}s\tv2\vQ^%vere  involved, 
hypertrophy  and  dilatation  were  manifested  in 
thirty-five.  The  writer  has  seen  post  mortem  many 
cases  in  which,  though  a  huge  aneurysmal  sac  was 
observed  on  the  thoracic  aorta  well  above  the 
valves,  the  heart  was  small. 

5.  Renal  disease.  —  Hypertrophy  of  the  left 
ventricle  may  occur  in  several  forms  of  renal  disease. 
Of  these  the  '  granular  contracted  kidney  '  is  a  very 
important  cause,  the  hypertrophy  being  often  of 
the  purest  type,  without  dilatation.  This  change  is 
the  result  of  the  great  increase  of  blood-tension 
produced  by  the  resistance  offered  to  the  blood  in 
the  small  arteries — probably  also  in  the  capillaries 
— throughout  the  whole  body,  as  well  as  in  the 
kidneys. 

6.  Pregnancy. — It  has  been  shown  by  many 
observers  that  the  left  ventricle  tends  to  become 
hypertrophied  and  the  arterial  tension  augmented 
during  pregnancy.  The  hypertrophy  may  ccjntinue 
for  a  considerable  portion  of  the  period  of  suckling, 
and  then  the  heart,  like  the  uterus,  may  undergo  a 
process  of  involution.  According  to  Duroziez,  the 
ventricle  tends,  after  many  pregnancies,  to  remain 
hypertrophied. 

Physical  Signs  of  PIypertrophy  of  the 
Left  Ventricle. — In  simple  hypertrophy  (e.g. 
when  occurring  in  athletic  persons,  or  in  relation 
with  chronic  renal  disease  in  the  earlier  periods) 
the  wall  of  the  chest  on  inspection  may  be  observed 
in  the  neighbourhood  of  the  apex  to  be  raised  with 
each  ventricular  systole.  Pulsation,  also,  of  the 
carotid  arteries  in  the  neck  may  be  observed,  such 
pulsation  being  rather  prolonged,  and  not  sudden 
(as  in  aortic  regurgitation),  unless  there  be  concur- 
rent fever.  On  palpation  the  fingers  are  lifted  by 
the  apex,  the  impulse  of  which  is  prolonged  and 
heaving.  The  duration  of  the  heaving  impulse  is 
in  proportion  to  the  degree  of  hypertrophy.  The 
impulse  is  often  strong  enough  to  move  the  bed- 
clothes visibly,  and  even  to  raise  the  head  of  the  aus- 
cultator  by  the  impact  against  the  stethoscope.  Of 
course  a  larger  portion  than  usual  of  the  heart's 
surface  impinges  against  the  chest-wall.  The  out- 
line of  the  apex-portion  of  the  heart,  as  obtained 
by  percussion,  is  acutely  triangular,  its  acute  angle 
pointing  downwards  and  to  the  left.  This  becomes 
broader  and  more  rounded  as  dilatation  prepon- 
derates over  hypertrophy.  In  simple  hypertrophy 
the  heaving  apex  may  be  in  the  sixth  or  seventh, 
rarely  in  the  eighth,  left  intercostal  space  ;  but  in 
dilatation  with  hypertrophy  the  area  downwards 
and  towards  the  left  axilla  is  greatly  increased. 
On  auscultation  the  first  sound  at  the  apex  is  found 
to  be  dull  and  prolonged.  It  is  the  sound  of  mus- 
cular contraction  that  the  ear  in  the  greatest  degree 
appreciates,  the  element  of  valve-tension  being 
muffled  by  the  thick  wall  of  the  ventricle.  Over 
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the  second  right  costal  cartilage  the  second  sound 
is  loud,  and  may  have  a  ringing  character ;  it  may 
sometimes  be  the  only  one  of  the  two  normal  sounds 
audible.  In  this  situation  it  is  much  louder  than 
over  the  second  left  interspace  (the  commencement 
of  the  pulmonary  artery)  unless  the  ventricular 
hypertrophy  is  accompanied  by  mitral  insufficiency. 
If,  with  evidence  of  powerful  left  ventricle  and  firm 
arteries,  the  aortic  second  sound  is  not  loud,  but 
dull  and  ill-pronounced,  there  is  strong  probability 
that  the  aortic  cusps  are  swollen  or  thickened  from 
disease.  In  later  stages  of  hypertrophy,  when  the 
muscular  tone  of  the  left  ventricle  is  impaired,  the 
sounds  of  the  heart  may  have  a  triple  rhythm,  re- 
sembling the  cantering  of  a  horse — the  bruit  de galop. 
This  is  especially  observed  in  the  hypertrophy 
associated  with  renal  disease,  and  in  the  hyper- 
trophy with  dilatation  accompanying  gastro-hepatic 
derangement. 

The  radial  pulse  is  felt  to  be  prolonged  ;  the 
artery  is  firm  and  resisting,  and  its  coats  may  be 
thickened.  In  the  hypertrophy  resulting  from 
muscular  overstrain  the  pulse  is  large  and  full,  the 
first  wave  is  prolonged,  and  there  is  no  dicrotism. 
In  chronic  renal  disease,  as  the  arterial  coats  be- 
come thickened  the  amplitude  of  the  pulse  is  mani- 
fested in  less  degree,  the  vessel  being  felt  hard, 
resisting,  and  full  between  the  beats.  In  some 
cases  the  fullest  force  exerted  by  the  finger  may  fail 
to  obliterate  the  pulse  entirely,  and  on  the  distal 
side  of  the  point  compressed  the  wall  of  the  artery 
may  be  felt  cylindrical  and  firm.  In  the  hyper- 
trophy associated  with  aortic  stenosis  the  pulse  is 
somewhat  small  and  gradual  both  in  its  rise  and 
fall.  In  that  manifested  with  aortic  incompetency 
it  is  sudden  and  powerful  in  its  impact  against  the 
finger,  but  rapidly  receding,  so  that  the  artery  seems 
empty  between  the  beats — it  is  the  collapsing  or 
'  water-hammer '  pulse. 

Symi'toms  of  Cardiac  Hypertrophy.— It 
must  not  be  forgotten  that  simple  hypertrophy  may 
exist  without  producing  symptoms  which  attract  the 
attention  of  the  patient,  and  that  there  is  a  natural 
tendency  to  some  degree  of  cardiac  hypertrophy 
with  the  advance  of  age.  Dyspiixa. — In  moderate 
hypertrophy  without  complication,  there  is  usually 
easy  and  natural  breathing  when  the  patient's  body 
and  mind  are  at  rest.  But  mental  excitement  or 
bodily  effort  at  once  induces  more  or  less  of  tempo- 
rary dyspnoea.  In  some  cases  the  due  expansion 
of  the  lungs  may  be  mechanically  impeded  by  the 
increased  volume  of  the  heart.  In  eccentric  hyper- 
trophy with  dilatation,  more  especially  when  the 
right  cavities  are  thus  affected,  pulmonary  congestion 
and  cedema  are  usually  present,  and  then  marked 
dyspncea  is  a  prominent  and  distressing  symptom. 
Cough. — In  simple  hypertrophy  there  may  be  an 
occasional  dry,  irritating  cough,  and  in  young 
plethoric  women  a  wheezing  cough  may  be  com- 
plained of.  In  right-side  enlargements,  when  pul- 
monary obstruction  and  dropsical  effusions  supervene, 
cough  is,  in  most  cases,  a  very  frequent  and  painful 
addition  to  the  other  sources  of  discomfort  to  the 
patient.  Hemoptysis  and  other  hamorrhages. — 
Haemoptysis  from  capillary  engorgement  is  common, 
being  generally  active  and  sudden.  In  hypertrophy 
of  the  left  ventricle  there  is  often  active  distension, 
and  sometimes  rupture,  of  the  branches  of  the 
bronchial  arteries.  The  cerebral  arteries  are  also 
specially  liable  to  give  way.  Epistaxis  may  also  be 
due  to  cardiac   enlargement.     Palpitation   is  a 


common  symptom  in  all  organic  diseases  of  the 
heart,  and  is  often  very  marked  in  cardiac  enlarge- 
ments. The  least  excitement,  bodily  or  mental, 
may  induce  a  greater  or  less  degree  of  this  symptom. 
Especially  in  hypertrophy  with  dilatation,  most 
distressing  paroxysms  of  palpitation  are  apt  to  occur 
from  time  to  time.  Besides  bodily  and  mental 
excitement,  other  conditions,  such  as  indigestion, 
flatulence,  or  an  overloaded  stomach,  readily  call 
forth  this  symptom.  When  there  is  much  dilatation, 
the  palpitation  may  be  irregular  and  intermittent, 
and  is  then  more  particularly  a  very  alarming 
symptom.  It  must  be  remembered,  however,  that 
palpitation  of  the  heart  often  occurs  in  the  absence 
of  any  structural  heart-disease. 

The  renal  and  urinary  derangements  are  very 
important.  In  the  hypertrophy  of  the  left  ventricle, 
associated  with  chronic  Bright's  disease,  there  will 
be  found  the  copious  excretion  of  a  pale  urine  of 
low  specific  gravity.  Albumen  may  be  found  in 
small  quantity,  and  may  sometimes  be  absent.  In 
the  hypertrophy  associated  with  gastro-hepatic  dis- 
turbance, the  urine  will  be  scanty,  of  high  specific 
gravity,  often  thick  with  urates,  containing  much 
urea,  and  dark  with  the  colouring-matter  of  the 
urine,  of  the  bile,  or  of  both. 

'Certain  cerebral  symptoms  ought  to  be  mentioned 
in  connection  with  the  other  more  direct  signs  of 
cardiac  hypertrophy.  A  feeling  of  fulness,  or  per- 
haps of  throbbing,  may  be  felt  in  the  head  after 
great  muscular  exertion  or  mental  excitement.  In 
many  cases  there  ma)'  be  headache,  ringing  in  the 
ears,  vertigo,  muscK  volitantes,  and  disturbing 
dreams. 

II.  Hypertrophy  of  the  right  ventricle.— 

The  capacity  of  the  right  ventricle  is  generally 
greater  than  that  of  the  left — according  to  recent 
researches  in  the  proportions  of  about  seven  to  six. 
The  walls  are  from  one  third  to  one  half  the  thick- 
ness of  those  of  the  left. 

In  the  great  majority  of  cases  the  right  ventricle 
becomes  hypertrophied  only  in  association  with  a 
morbid  change  in  the  left,  and  when  such  hyper- 
trophy occurs  it  is  nearly  always  accompanied  by 
dilatation. 

The  right  ventricular  wall  may  be  thickened  to 
the  extent  of  half  an  inch  or  even  an  inch,  instead 
of  the  normal  eighth  of  an  inch  ;  its  greatest  thick- 
ness is  at  its  base.  Thus  the  wall  of  the  hyper- 
trophied right  ventricle  may  be  as  thick  as  that  of 
the  normal  left  ventricle.  The  columnae  carnete 
of  the  right  ventricle  are  even  more  liable  to 
hypertrophy  than  the  wall.  In  dilatation  with 
hypertrophy  the  columnfe  carnese  become  stretched 
and  attenuated.  The  substance  of  the  hypertrophied 
left  ventricle  can  generally  be  torn  with  ease,  while 
that  of  the  hypertrophied  right  ventricle  is  usually 
tough  and  leathery. 

^.TIOLOGY  AND  PATHOLOGY. — The  right  ven- 
tricle may  be  observed  in  a  state  of  simple  hyper- 
trophy in — 

1.  Congenital  anomalies  of  the  heart. — Chief  of 
these  is  stenosis  of  the  pulmonary  artery,  which  in 
the  majority  of  cases  results  from  foetal  endocar- 
ditis. The  obstruction  may  be  below  the  valves, 
the  conus  of  the  right  ventricle  being  narrowed. 
In  each  case  the  right  ventricle  becomes  hyper- 
trophied in  consequence  of  the  obstruction  in  front, 
and  there  is  no  dilatation  of  the  cavity.  See  Heart, 
Malformations  of. 

2.  In  emphysema,  fibrosis,  and  consolidated  or 
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compressed  conditions  of  the  imigs,  the  impediment 
to  the  puhnonary  circulation  induces  hypertrophy 
with  dilatation  of  the  right  ventricle. 

3.  In  the  subjects  of  curvature  of  the  spine  the 
capacity  of  the  thorax  is  nearly  always  diminished  ; 
the  lungs  are  emphysematous,  and  often  suffer 
other  pathological  changes.  The  two  branches  of 
the  pulmonary  artery  may  be  unequal,  owing  to  the 
differences  of  development  of  the  two  lungs.  The 
right  ventricle  is  dilated  as  well  as  hypertrophied. 

4.  Endocarditis  affecting  the  tricuspid  val-'e. — 
It  is  rarely  that  endocarditis  attacks  the  valvular 
apparatus  of  the  right  side  of  the  heart  without 
that  of  the  left  side  participating  in  still  greater 
degree,  except  in  intra-uterine  life.  In  some  cases 
(and  these  not  very  infrequent)  the  result  of  endo- 
carditis is  stenosis  of  the  tricuspid  orifice,  in  which 
case  the  right  ventricle  tends  to  hypertrophy, 
probably  on  account  of  the  co-existing  mitral 
stenosis,  while  the  right  auricle  becomes  greatly 
■dilated. 

5.  The  most  common  cause  of  hypertrophy  with 
dilatation  of  the  right  ventricle  is  valvular  disease 
of  the  left  side  of  the  heart.  Whether  there  be 
mitral  stenosis  or  regurgitation,  the  consequences 
are  hypertrophy  of  the  right  ventricle  and  dilatation 
on  account  of  the  persistent  overstrain. 

Signs  and  Symptoms  of  Hypertrophy  of 
THE  Right  Ventricle. — In  enlargements  of  this 
ventricle,  inspection  may  reveal  a  rounded  smooth- 
ness of  the  epigastrium,  with  perhaps  some  bulging 
of  the  ensiform  and  lower  left  costal  cartilages.  The 
precordial  impulse  may  be  seen  to  be  veiy  diffused, 
extending  towards  the  tip  of  the  ensiform  cartilage. 
Facial  lividity  is  frequently  seen  ;  and  jugular  pul- 
sation may  be  observed  when  there  is  tricuspid 
regurgitation.  Palpation  over  the  lower  part  of  the 
sternum  detects  an  impulse,  which  feels  as  if  imme- 
diately under  the  hand,  and  usually  lacks  the  heav- 
ing character  of  the  impulse  of  an  hypertrophied  left 
ventricle.  Epigastric  pulsation  is  often  very  pro- 
nounced. The  liver-pulsation  in  such  cases  may 
result  either  from  venous  regurgitation  or  from  right 
systolic  action  exerted  through  the  diaphragm.  On 
percussion,  the  inferior  line  of  dulness  is  found  to 
extend  lower  down  and  farther  towards  the  right 
than  normal,  sometimes  reaching  an  inch  or  more 
beyond  the  right  sternal  edge.  On  aicsciiltation, 
the  second  sound  over  the  pulmonary  valves  is  found 
to  be  louder  than  over  the  aortic.  The  accentua- 
tion of  the  pulmonary  second  sound,  however,  is  not 
so  marked  as  in  cases  of  well-compensated  stenosis 
or  insufficiency  at  the  mitral  orifice.  The  aortic 
second  sound  is  weak,  and  though  palpation  may 
detect  a  forcible  impulse  at  the  apex  of  the  heart, 
the  radial  pulse  may  be  felt  small  and  contracted. 
In  some  cases  a  triple  sound  —  the  bruit  de  galop — 
may  be  heard  over  the  right  ventricle. 

The  radial  pulse  in  hypertrophy  of  the  right  ven- 
tricle is  usually  small  and  resistent.  There  is  a 
difficulty  in  the  passage  of  blood  through  the  pul- 
monary circuit,  and  the  supply  to  the  left  chambers 
is  reduced  in  amount  ;  moreover,  the  blood  is  im- 
perfectly oxygenated  and,  containing  an  undue  pr<3- 
portion  of  carbon  dioxide,  it  stimulates  the  vaso- 
motor centre  and  augments  the  intra-arterial 
tension. 

III.  Hypertrophy  of  both   ventricles. — 

Complications  and  Sequel.-e.  — Simple  hyper- 
trophy of  the  heart  may  go  on  quietly  for  a  long 
time,  just  balancing  the  obstructive  influence,  and 


giving  rise  to  no  other  form  of  disease.  But  when 
dilatation  co-exists  with  hypertrophy,  palpitation, 
dyspnoea,  venous  congestion,  and  serous  effusions 
are  the  ordinary  results.  Diseased  conditions  of 
the  arteries  may  occur  simultaneously,  or  may  be 
induced  by  the  long-continued  additional  strain  put 
upon  them  by  an  hypertrophied  heart.  Cerebral 
hsemorrhage  often  occurs  in  connection  with  an 
hypertrophied  left  ventricle,  as  in  Bright's  disease  ; 
although  there  are  always  perhaps  other  factors, 
besides  the  mere  excessive  propulsive  power  of  the 
heart,  in  the  production  of  apoplexy.  Pulmonary 
and  general  congestion  and  o;dema  are  the  usual 
attendants  of  mitral  lesions  with  right-side  enlarge- 
ments. Pulmonary  ha;morrhagic  infarction  (the  so- 
called  '  pulmonary  apoplexy  ')  generally  results  from 
greatly  lowered  pressure,  due  to  plugging  or  other 
cause,  in  some  branch  of  the  pulmonary  artery,  and 
takes  place  in  connection  with  right-heart  enlarge- 
ment. Sanguineous  exudation  in  the  tract  of  the 
bronchial  mucous  membrane  may  occur  in  left-heart 
hypertrophy.  Persons  suffering  from  cardiac  hyper- 
trophy are  apt  to  be  gravely  affected  by  acute  febrile 
diseases,  because  the  resultant  acceleration  of  the 
heart's  action  increases  the  embarrassment  of  the 
organ.  Hypertrophied  cardiac  walls  are  peculiarly 
liable  to  the  fatty  degenerative  changes  described 
elsewhere.    Sec  Heart,  Fatty  Degeneration  of 

IV.  Hypertrophy  of  the  auricles.  —  Hyper- 
trophy of  the  right  auricle  is  scarcely  ever  met  with 
except  in  association  with  dilatation  of  the  cavity. 
Simple  hypertrophy  is  only  possible  in  the  case  of 
tricuspid  stenosis  occurring  in  infant  life.  Flyper- 
trophy  and  dilatation  are  marked  in  cases  of  mitral 
disease,  both  regurgitant  and  obstructive.  The 
hypertrophy  is  in  greater  degree  in  the  obstructive 
lesion.  In  both,  but  especially  the  latter,  the 
auricle  may  be  sufficiently  powerful  to  cause  a  back- 
flow  into  the  venous  channels  by  its  systole,  and 
thus  a  venous  pulsation,  presystolic  in  time,  in  the 
veins  of  the  neck.  Hypertrophy  of  the  left  auricle 
occurs  in  greatest  degree  in  mitral  stenosis.  The 
writer  found,  in  a  boy  of  nine,  a  left  auricle  varying 
in  thickness  from  one  eighth  to  one  quarter  of  an 
inch — i.e.  the  thickness  in  some  parts  being  nearly 
that  of  the  right  ventricle  of  an  adult.  In  some 
cases — in  children — the  hypertrophied  auricle  may 
be  observed  to  cause  a  distinct  presystolic  pulsation 
in  the  third  left  intercostal  space  at  the  outer  portion 
of  the  cardiac  dulness.  It  has  been  considered  by 
many  observers  that  the  earliest  and  most  character- 
istic change  in  the  left  auricle  in  mitral  stenosis  is 
dilatation.  Samway,  from  a  review  of  the  post- 
uiortein  records  of  70  cases  at  Guy's  Hospital,  found 
that  in  pronounced  mitral  stenosis  the  characteristic 
modification  of  the  left  auricle  is  not  dilatation 
but  hyjiertrophy.  In  the  later  stages  of  the  disease 
dilatation  occurs,  and  the  muscular  wall  becomes 
thin.  An  increase  of  dulness  to  the  left  over  the 
situation*  of  the  left  auricle  is  often  manifested  on 
percussion  in  cases  of  mitral  stenosis. 

V.  Hypertrophy  of  the  whole  heart. — This 
is  manifested  in  the  highest  degree  in  cases  of  com- 
bined aortic  and  mitral  disease  ;  either  when  a  rheu- 
matic lesion  has  induced  mitral  and  aortic  regur- 
gitation coincidently,  or  when  the  initial  lesion 
has  been  aortic  regurgitation,  and  mitral  inadequacy 
has  resulted  from  the  abnormal  intra-ventricular 
pressure.  In  mitral  disease,  however,  when  the 
aortic  valves  are  intact,  the  hypertrophy  and  dilata- 
tion of  both  ventricles  may  be  very  consideraVjle. 
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Differences  of  opinion  have  been  expressed  as  to 
the  influence  oi pericardial adhesions'wv  determining 
hypertrophy  of  the  heart.  Pericarditis  is  a  potent 
cause  of  rapid  hypertrophy  during  the  period  of 
childliood.  A  lieart  presenting  signs  of  almost  uni- 
versal pericardial  adhesion  will  be  often  found  to 
evidence  a  far  greater  degree  of  hypertrophy  than 
could  be  ascribed  to  any  co-existing  valvular  imper- 
fection. When  the  period  of  heart-growth  has 
ceased,  in  fully  adult  life,  the  enlargement  is  less 
marked. 

Pathology. — True  muscular  hypertrophy  of  the 
heart  is  compensatory  or  conservative.  The  heart 
obeys  the  law  that  muscle  tends  to  increase  in  force 
and  in  development  when  an  obstacle  is  imposed  to 
its  normal  working  (i-^d;  Hypertrophy;  and  Heart, 
Valves  and  Orifices  of,  Diseases  of).  We  have  just 
seen  what  the  obstacles  are  in  hypertrophy  of  the 
different  parts  of  the  heart.  Some  obstacles  are 
direct,  such  as  stenoses  ;  and  by  hypertrophy 
the  heart  is  enabled  to  overcome  deficient  valvular 
action  or  obstruction  to  the  blood-current,  the  in- 
creased peripheral  resistance  of  Bright's  disease  and 
of  emphysema.  Other  lesions  are  indirect  or  rela- 
tive obstacles,  particularly  valvular  incompetence, 
which  permits  over-filling  of  the  cavities,  and 
demands  a  corresponding  increase  of  vigour  in  the 
systolic  discharge,  which  leads  to  hypertrophy. 

Diagnosis. — An  extended  area  of  dulness,  dis- 
placement of  the  apex-beat  downwards  and  to  the 
left,  and  a  comparatively  slow,  heaving  systolic 
action,  with  augmented  force  of  impulse,  are  the 
chief  diagnostic  physical  signs  of  cardiac  hyper- 
trophy. \x\  yoiuig  and  thin  people  Xhe.  last  of  these 
signs  may  seem  to  be  present,  but  the  accompanying 
conditions  readily  exclude  hypertrophy,  especially 
the  non-extension  of  the  cardiac  dulness.  An 
einphyseniaioits  left  lung  may  mask  hypertrophy  ; 
and  contraction  of  the  lung  might  suggest  its  pre- 
sence to  a  superficial  observer.  In  pericardial 
effusion  the  triangular  shape  of  the  area  of  dulness, 
with  the  apex  of  the  triangle  upwards,  is  a  distinc- 
tive feature  ;  there  might  also  be  the  history  of  an 
acute  disease,  with  lancinating  pain,  dyspnoea  or 
suffocative  sensations,  and  other  symptoms  not  found 
in  mere  enlai'gement  of  the  heart.  Pleuritic  effusion 
or  aneu?ys7ii  would  be  still  more  readily  discrimi- 
nated. The  differential  diagnosis  between  left-heart 
and  right-heart  enlargements  has  been  sufficiently 
discussed  in  speaking  of  the  symptoms  and  signs. 
Dilatation,  as  distinguished  from  hypertrophy,  is 
characterised  by  the  feebleness  and  diffuseness  of  the 
precordial  impulse,  which  may  even  be  quite  im- 
perceptible ;  and  by  the  general  signs  and  symptoms 
of  a  feeble  circulation. 

Prognosis.  —  Simple,  uncomplicated  hyper- 
trophy, as  in  the  young  and  in  athletes,  is  not  in- 
compatible with  long  life,  if  the  cause  be  removed 
in  time.  According  to  the  extent  and  degree  of 
complication,  whether  in  the  form  of  valvular  lesions 
or  co-existent  pulmonary  disease,  the  prognosis  will 
be  unfavourable.  When  the  cardiac  change  is  itself 
producing  secondary  lesions,  as  degeneration  of  the 
arterial  coats,  when  dilatation  is  advancing,  and 
when  there  is  Bright's  disease,  the  prognosis  be- 
comes very  unfavourable. 

Treatment.  —  Hypertrophy  being  in  itself  a 
•conservative  change,  protective  from  worse  results, 
the  primary  object  is  to  remove,  if  possible,  the 
cause  of  the  hypertrophy.  To  aim  merely  at  re- 
ducing the  hypertrophy,  irrespectively  of  its  cause, 


as  by  lowering  the  nutrition,  would  favour  the  more 
serious  evil  of  dilatation.  All  mental  and  bodily 
exertion  which  excites  the  circulation  must  be 
scrupulously  avoided.  Alcoholic  stimulants  should 
be  taken  sparingly,  and  no  more  wine  allowed  than 
such  as  may  seem  to  benefit  digestion.  The  diet 
should  be  carefully  selected,  nitrogenous  food  being 
generally  necessary,  though  great  care  must  be  ex- 
ercised to  avoid  excess  in  this  direction.  The  diges- 
tive organs  must  be  sedulously  looked  after,  not  only 
because  good  nutrition  is  very  important,  but  also 
because  flatulence  and  dyspepsia  directly  embarrass 
the  heart's  action.  Mild  saline  and  aloetic  aperients 
with  alteratives  should  be  given.  Diuretics  will  be 
necessary  if  there  is  a  tendency  to  dropsy,  and  in  all 
cases  great  attention  must  be  paid  to  the  removal  of 
congestion  when  it  affects  important  organs,  and  the 
restoration  of  their  functions  when  affected,  more 
especially  of  the  liver  and  the  kidneys.  When  there 
is  great  excess  of  cardiac  action,  direct  cardiac  seda- 
tives, as  aconite,  diluted  hydrocyanic  acid,  conium, 
and  perhaps  the  local  application  of  ice,  may  be 
called  for.  When  there  is  dilatation  or  feebleness 
of  the  muscular  substance  along  with  the  hyper- 
trophy, iron  and  digitalis  are  the  chief  remedial 
drugs.  A.  E.  Sansom. 

HEART,  Inflammation  of  Lining  Mem- 
brane of. — Synon.  :  Endocarditis  ;  Fr.  Endo- 
cardite  ;  Ger.  Endocarditis. 

Three  forms  of  endocarditis  are  commonly  de- 
scribed :  ( I)  Simple  endocarditis  ;  (2)  Ulcerative,, 
or  malignant,  endocarditis  ;  and  (3)  Chronic  endo- 
carditis. Only  the  first  two  will  be  discussed  here. 
Chronic  endocarditis  is  referred  to  under  the  head, 
of  Heart,  Valves  and  Orifices  of,  Diseases  of,, 
p.  663. 

Simple  Endocarditis. — yfiTiOLOGY. — Endo- 
carditis generally  occurs  in  association  with  acute 
rheumatism  and  chorea  ;  less  frequently  with  other 
acute  specific  febrile  diseases,  such  as  scarlet  fever, 
pyxmia,  and  septicemia — including  puerperal  fever  ; 
more  rarely  with  typhoid  fever,  variola,  measles,, 
and  tonsillitis.  It  may  be  observed  in  the  course  of 
pregnancy,  and  after  parturition,  in  acute  and 
chronic  Bright's  disease,  and  in  syphilis.  Injuries 
of  the  heart,  such  as  strain  or  rupture  of  the  valves,, 
may  also  lead  to  it  ;  and  local  endocarditis  is  fre- 
quently the  result  of  friction  of  one  part  of  the 
endocardium  on  another  during  the  cardiac  revolu- 
tion, as,  for  example,  by  growths  from  the  walls  or 
valves. 

The  cause  of  endocarditis  is  an  irritant  circulating 
in  the  blood.  In  many  cases  this  is  known  to  be 
an  organism  ;  in  others  it  is  probably  a  toxin  or 
some  other  chemical  irritant.    See  p.  652. 

Age  is  an  ivnportant  predisposing  factor  in  the 
£Etiology  of  acute  endocarditis,  the  occurrence  of 
which  as  a  complication  of  acute  rheumatism  is  cer- 
tainly most  frequent  in  young  subjects,  and  declines 
as  age  advances.  Women  are  more  subject  to 
rheumatic  endocarditis  than  men. 

The  localisation  of  the  endocardial  inflammation 
appears  to  be  determined  chiefly  by  pressure  and 
tension,  rather  than  by  any  peculiarity  of  the  mem- 
brane itself,  or  of  the  blood  in  contact  with  it. 
Thus  the  left  ventricle  is  almost  the  sole  seat  of  the 
disease  in  the  adult,  and  the  right  ventricle  in  the 
foetus  ;  while  endocarditis  is  rarely  seen  beyond  the 
boundaries  of  the  valves,  that  is,  the  parts  most 
subjected  to  strain.    In  the  same  way,  chronic  endo- 
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carditis  is  usually  due  to  increased  pressure  within 
the  heart,  as  in  chronic  Bright's  disease,  and  in  con- 
ditions that  entail  prolonged  severe  strain  upon  the 
valves  during  exertion.  A  similar  cause  is  at  work 
in  pregnancy. 

Anatomical  Characters. — Inflammation  of 
the  endocardium  affects  chiefly  the  valves  and  tlie 
chordae  tendinea:,  and  especially  the  lines  of  contact 
or  the  surfaces  of  the  valves  exposed  to  the  force  of 
the  blood-current.  The  lines  or  points  of  contact 
of  the  valves  present  smooth,  soft,  warty  projections, 
known  as  '  vegetations,'  due  to  the  formation  of 
smooth  thrombi  upon  small,  necrosed,  and  generally 
swollen,  areas  of  the  endocardium.  As  the  process 
advances,  the  affected  areas  become  more  opaque 
and  firm,  as  well  as  larger.  When  the  endocarditis 
has  gone  thus  far,  resolution  is  probably  rare.  The 
most  common  result  is  what  is  known  as  '  chronic 
valvular  disease. '  The  affected  parts  are  left  opaque, 
puckered,  and  thickened  by  growth  of  connective 
tissue.  As  a  consequence  of  these  changes,  the 
valves  may  become  much  altered  in  size  and  shape, 
and  the  ostia  contracted  and  irregular,  so  that  the 
mutual  adaptation  of  the  parts  is  greatly  disturbed. 
Other  results  of  endocarditis  are  not  uncommon, 
such  as  adhesions  between  the  neighbouring  struc- 
tures, and  ossification  or  calcification  of  the  new 
connective  tissue.  Laceration  of  the  valves,  rupture 
of  the  chordae  tendineae,  ulceration,  suppuration, 
the  detachment  of  vegetations,  and  the  formation  of 
aneurysm  are  rare  events  in  this  variety  of  the 
disease. 

Microscopically,  the  formation  of  laminated 
thrombi  is  the  most  prominent  change.  These  are 
formed  on  small  areas  of  endocardium  believed  to 
have  undergone  necrosis,  as  their  nuclei  fail  to  stain. 
In  some  cases  slight  exudation  may  lead  to  swelling 
of  the  endocardium,  and  to  the  appearance  of  poly- 
morphonuclear leucocytes  at  the  margin  of  the 
affected  areas. 

The  ultimate  eftects  of  these  changes  upon  the 
functions  of  the  valves  and  their  appendages  are 
described  in  the  article  Heart,  Valves  and  Orifices 
of,  Diseases  of. 

Symptoms. — The  symptoms  of  endocarditis  are 
inseparable  from  the  symptoms  of  the  disease  with 
which  it  is  associated,  and  the  diagnosis  of  it  is 
made  almost  entirel)'  from  the  presence  of  ph)'sical 
signs.  Thus  fever  probably  precedes  the  advent  of 
endocarditis  in  every  case  ;  and  it  cannot  be  said 
that  the  simple  uncomplicated  disease  in  any  respect 
affects  either  tlie  pyrexia  or  any  other  element  of 
the  same.  Local  symptoms  are  almost  equally  rare, 
unless  the  endocarditis  leads  to  serious  lesion  of  the 
cardiac  valves.  As  long  as  these  remain  sound,  and 
the  disease  is  acute  and  does  not  involve  deeper 
structures,  pain  in  the  heart,  prrecordial  distress, 
syncope,  shortness  of  breath,  and  other  symptoms  of 
heart-disease  cannot  be  said  to  occur  at  all  frequently 
in  endocarditis.  The  cardiac  contractions  are  neces- 
sarily increased  in  frequency  ;  and  palpitation  and 
dyspncea  may  occur  on  movement.  It  is  otherwise 
when  the  inflammation  has  lasted  so  long  as  to  render 
the  valves  incompetent,  or  to  obstruct  the  orifices  ; 
or  when  the  myocardium  is  attacked  and  dilatation 
ensues.  The  symptoms  just  enumerated  then  make 
their  appearance.  In  children,  rheumatic  endo- 
carditis is  peculiarly  latent,  while  dangerously  pro- 
gressive or  recurrent.    See  Rheumatism,  Acute. 

Physical  Signs. — The  physical  signs  of  acute  en- 
docarditis are—  increased  extent  and  frequency,  with 


variable  strength,  of  the  visible  and  palpable  impulse  ; 
moderate  increase  in  the  area  of  precordial  dulness, 
and  various  alterations  in  the  cardiac  sounds.  At 
the  beginning  of  endocarditis,  the  first  sound  at  the 
(left)  apex  is  frequently  heard  prolonged  and  hollow 
or  muflfed  ;  and,  as  the  process  advances,  this  altera- 
tion of  character  may  gradually  pass  into  a  murmur, 
which  is  at  first  indistinct  but  afterwards  well-formed. 
If  the  aortic  valves  are  affected,  the  second  sound 
may  similarly  lose  its  characters,  become  dull,  and 
finally  be  converted  into,  or  be  complicated  with,  a 
murmur.  The  most  frequent  murmur  in  acute  endo- 
carditis is  mitral  systolic  :  aortic  murmurs  are  de- 
cidedly less  common  ;  and  mitral  presystolic  mur- 
mur is  very  rare.  Various  murmurs,  inorganic  or 
organic,  may  also  appear  and  disappear  during  the 
course  of  the  disease. 

Complications.— Endocarditis  is  itself  always  a 
complication  of  the  diseases  previously  mentioned. 
Myocarditis  and  pericarditis  may  be  correctly  re- 
garded as  complications  of  endocarditis  when  the 
inflammation  begins  in  the  lining  membrane  of  the 
heart.  According  to  some  authorities,  clots  may 
form  in  the  heart  in  endocarditis,  and  give  rise  to 
very  urgent  symptoms  [sec  Heart,  Thromljosis  of). 
Embolism  may  arise  from  detachment  of  fragments 
of  coagula  or  vegetations.  Congestion  or  inflam- 
mation of  the  lungs  and  pleuraj  frequentl)'  occurs  in 
association  with  endocarditis,  and  so  may  albumin- 
uria. 

Course,  Terminations  and  Sequel/E.  — The 
course  of  simple  endocarditis  varies  with  tlie  course 
of  the  original  disease  with  which  it  is  associated,  as 
well  as  with  tlie  complications.  If  acute  rheumatism 
be  quickly  checked,  inflammation  of  the  endocar- 
dium will  be  also  arrested  ;  but  the  two  diseases 
may  recur  together.  In  a  considerable  number  of 
cases,  however,  endocarditis  results  in  permanent 
valvular  lesions. 

Simple  endocarditis  is  very  rarely  immediately 
fatal,  but,  being  by  far  the  most  common  cause  of 
valvular  disease  of  the  heart,  it  leads  indirectly  to 
much  suffering,  and  in  such  cases  ultimately  to 
death. 

Diagnosis. — The  diagnosis  of  endocarditis  de- 
pends upon  the  discovery  of  the  development  of  an 
endocardial  bruit.,  due  to  structural  changes,  during 
the  course  of  one  of  the  diseases  already  named. 
From  functional  murmurs  the  bruits  of  valvular 
inflammation  may  be  diagnosed — first,  by  their 
locality,  which  is  most  frequently  the  mitral  area  ; 
secondly,  by  their  time,  diastolic  or  prresystolic  mur- 
murs being  always  structural  ;  and,  thirdly,  by  their 
association  with  pericardial  friction.  The  special 
characters  of  functional  murmurs  are  described  else- 
where {sec  Heart,  Functional  Disorders  oQ- 
Chronic  valvular  disease  may  be  diagnosed  from 
acute  endocarditis  by  the  presence  of  cardiac  en- 
largement ;  of  cardiac  failure — especially  of  pain 
and  dyspncea  ;  of  some  special  forms  of  valvular 
disease— mitral  stenosis,  for  instance,  being  very 
rarely  an  acute  lesion  ;  and  of  visceral  complica- 
tions. Much  more  difficult  of  diagnosis  is  acute 
endocarditis  occurring  in  the  course  of  chronic 
valvular  disease.  Change  in  the  character  of  the 
murmur,  if  this  have  been  previously  known,  may 
lead  to  the  suspicion  of  fresh  inflammation,  but  can- 
not positively  establish  the  diagnosis  of  its  existence. 
Acute  endocarditis  is  most  frequently  overlooked 
when  the  primary  disease  is  '  latent ' — particularly 
rheumatism  in  children. 
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Prognosis. — The  immediate  prognosis  of  acute 
endocarditis  is  generally  favourable,  and  may  be 
estimated  by  the  absence  of  local  symptoms.  The 
remote  prognosis,  on  the  other  hand,  as  regards  both 
life  and  health,  is  bad,  inasmuch  as  endocarditis 
so  frequently  ends  in  chronic  valvular  disease.  A 
feeble,  soft,  and  smooth  murmur  is  more  likely  to 
disappear  than  a  loud,  well-defined  bruit.  The  pro- 
bability of  the  disappearance  of  diastolic  basic  mur- 
murs is  very  small  ;  it  may  be  best  estimated  by  the 
absence  of  the  effects  produced  by  aortic  incom- 
petence upon  the  heart  and  vessels.  Murmurs  re- 
ferable to  endocarditis  disappear  more  often  in  young 
subjects  than  in  adults. 

_  Treatment.  —The  treatment  of  acute  endocar- 
ditis has  to  be  discussed  under  three  heads — pre- 
ventive, immediate,  and  subsequent. 

Preventive  treatment. — When  a  patient  is  suffer- 
ing from  any  disease  which  may  become  complicated 
with  endocarditis,  every  means  must  be  adopted  to 
prevent  its  occurrence.  Thus,  in  acute  rheumatism 
it  is  all-important  to  check  at  once  the  intensity  of 
the  disease  by  recourse  to  one  or  other  of  the  salicyl- 
compounds  or  other  means;  for  experience  shows 
that  endocarditis,  when  it  does  occur  in  acute  rheu- 
matism, generally  makes  its  appearance  within  the 
first  week.  Again,  the  duration  of  the  primary 
disease  must  be  curtailed  if  possible,  inasmuch  as 
endocarditis,  although  it  generally  appears  early, 
may  possibly  occur  at  any  period  of  the  disease. 
Another  point  of  equal  importance  in  the  prevention 
of  endocarditis  is  diminution  of  the  cardiac  activity. 
We  have  seen  that  the  pressure  within  the  heart  is 
an  important  factor  in  the  causation  of  endocarditis  ; 
and  this  pressure  must  be  reduced  by  diminishing 
the  work  to  be  done  by  the  heart  without  lowering 
the  cardiac  power.  Rest  in  the  recumbent  posture 
must  therefore  be  enforced— an  end  which,  except 
in  children,  is  usually  already  secured  by  the  pre- 
sence of  acute  rheumatism  of  the  joints.  Excite- 
ment of  every  kind  has  to  be  strictly  interdicted. 
The  personal  comfort  of  the  patient  must  be  zea- 
lously attended  to,  and  pain  relieved,  so  that 
restlessness  and  irritability  may  be  avoided  ;  and 
for  this  purpose  carefully  selected  anodynes  may  be 
necessary.  Stimulants  must,  if  possible,  be  avoided  ; 
the  bowels  be  regularly  and  fully  moved  ;  and  the 
skin  be  kept  moist. 

Treatment  during  an  attack. — When  endocarditis 
has  actually  made  its  appearance,  the  various  means 
just  insisted  upon  must  be  in  no  way  relaxed.  Rest, 
mental  as  well  as  physical,  is  still  of  the  first  impor- 
tance. The  meclicinal  treatment  of  the  original 
disease — especially  of  acute  rheumatism — must  be 
persevered  in.  Local  applications  to  the  prsecordia, 
such  as  poultices  or  leeching  in  cases  of  sthenic 
inflammation,  are  often  of  great  service.  The  ad- 
ministration of  stimulants  will  require  the  greatest 
care  ;  excitement  of  the  heart,  on  the  one  hand, 
being  avoided,  and,  on  the  other  hand,  digitalis, 
ammonia,  or  alcohol  being  employed  if  symptoms 
of  cardiac  distress  supervene. 

Treatment  after  an  attack. — When  the  primary 
disease  has  subsided,  and  convalescence  has  com- 
menced, the  physician  must  not  forget  the  state  of 
the  endocardium  which  is  still  the  seat  of  active 
changes  directed  to  the  repair  of  the  damaged 
valves.  Instead  of  urging  the  patient  to  sit  up  and 
walk  about  we  must  recommend  a  very  gradual  re- 
turn to  exercise,  and  the  most  jealous  avoidance  of 
actual  exertion.    There  can  be  no  question  that,  at 


this  stage,  rest  for  several  weeks  is  of  more  impor- 
tance than  medicinal  treatment.  At  the  same  time 
various  tonic  and  other  remedies  should  be  em- 
ployed. 

Ulcerative  Endocarditis. — Synon.  :  Malig- 
nant Endocarditis  ;  Diphtheritic  Endocarditis  ;  Fr. 
Endocardite  Ulcereuse ;  Ger.  Infectiose,  Maligne 
Endocarditis.  This  form  of  endocarditis  is  invari- 
ably due  to  infection  by  pathogenic  bacteria. 

.'Etiology.- — Ulcerative  endocarditis  occurs  most 
frequently  between  the  ages  of  twenty  and  forty, 
but  is  not  uncommon  in  children.  It  is  more  often 
observed  in  females  than  in  males.  Previous  val- 
vular disease  predisposes  to  it,  and  consequently 
the  left  side  of  the  heart  is  more  frequently  affected 
than  the  right. 

The  primary  lesion,  through  which  the  micro- 
organisms enter  the  blood-stream,  may  be  so  slight 
as  to  escape  observation  ;  it  may  be  situated  in  any 
portion  of  the  alimentary,  respiratory,  or  genito- 
urinary tracts,  or  may  be  a  wound  of  the  skin. 

In  many  instances  the  endocarditis  is  but  one 
feature  of  a  general  septic  or  pyremic  condition,  and 
may  then  be  associated  with  and  dependent  upon 
puerperal  thrombosis,  appendicitis,  pylephlebitis, 
acute  osteomyelitis,  otitis  media,  meningitis,  gonor- 
rhoea, lobar  pneumonia,  or  other  acute  specific 
disease. 

Bacteriology. — It  is  only  reasonable  to  sup- 
pose that  any  of  the  pathogenic  bacteria  are  capable 
of  producing  this  disease,  and  in  point  of  fact  no 
less  than  twelve  different  micro-organisms  have 
been  recorded  as  associated  causally  with  cases  of 
infective  endocarditis.  An  analysis  of  cases,  how- 
ever, shows  that  the  most  important  in  point  of 
frequency  are  the  Streptococcus  pyogenes  longus, 
the  Staphylococcus  aureus,  the  IDiplococcus  pneu- 
nionife,  and  the  Gonococcus  ;  while  the  Bacillus 
tuberculosis,  Pneumo-bacillus,  Bacillus  pyocyaneus, 
and  Bacillus  typhosus  are  also  occasionally  the 
responsible  agents. 

Pathology. —  In  infective,  as  in  simple,  endo- 
carditis the  pathological  changes  are  limited  at 
first  to  the  endocardium  on  the  margins  of  the 
valves  at  the  seats  of  maximum  contact  during 
closure.  The  endothelial  and  subendothelial  layers 
at  these  points  are  invaded  by  micro-organisms, 
which  may  be  derived  from  the  blood  in  the  cardiac 
cavities  themselves,  or  from  the  small  blood-vessels 
of  a  pre-existing  valvular  lesion.  The  affected  cells 
undergo  necrotic  changes,  and  over  the  necrosed 
area  a  thrombus  is  deposited,  consisting  primarily 
of  a  layer  of  blood-platelets,  but  soon  converted 
into  a  'vegetation,'  by  the  addition  of  leucocytes 
and  fibrin.  Active  proliferation  of  the  cells  of  the 
subendothelial  la3'er  now  takes  place,  leucocytes 
from  adjacent  blood-vessels  infiltrate  both  necrosed 
tissue  and  thrombus,  and  if  the  effort  at  repair  is 
effective  the  vegetation  is  gradually  replaced  by 
granulation-tissue,  and  finally  converted  into  fibrous 
tissue.  On  the  other  hand,  this  cellular  infiltration 
may  result  in  the  'formation  of  minute  abscesses  in 
the  substance  of  the  vegetation,  or,  if  the  necrosis 
is  the  more  active  process,  erosion  and  ulceration 
ensue,  followed  by  perforation  or  complete  disinte- 
gration of  portions  of  the  valve  ;  and  the  resulting 
■fragments  of  degenerated  tissue,  perhaps  conveying 
micro-organisms,  are  thrown  into  the  blood-stream 
to  give  rise  to  multiple  emboli  in  distant  parts  of 
the  body. 

Anatomical  Characters. — The  appearances 
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in  malignant  endocarditis  are  so  far  variable  as  to 
suggest  their  grouping  into  two  types  of  the  disease 
— the  tikei-ative  and  the  vege/ative. 

In  the  ulcerative  form,  the  endocardium  presents 
small  areas  where  the  proper  tissue  has  disappeared, 
leaving  behind  it  shallow  ragged  erosions.  This 
change  occurs  most  frequently  in  connection  with 
tlie  mitral  valves  and  opening,  including  the  auricu- 
lar aspect  of  the  curtains  and  the  line  of  attachment 
of  the  valves — particularly  the  two  commissures  of 
the  segments  and  the  anterior  aspect  of  the  anterior 
segment  ;  also  the  aortic  cusps  ;  parts  of  the  septum 
and  general  endocardial  surface  ;  and  the  papillary 
muscles  and  chordre  tendineas.  The  endocardium 
of  the  right  ventricle  is  relatively  more  frequently 
involved  in  malignant  than  in  simple  endocarditis. 

The  earliest  stage  of  the  morbid  process  may 
sometimes  be  observed  as  small  yellowish  opacities 
of  the  endocardium.  But  as  a  rule  the  surface  is 
found  already  eroded,  presenting  a  small,  irregular, 
oval,  circular,  or  linear  ulcer  ;  its  ragged  grey  base 
covered  with  a  loose  friable  thrombus  ;  its  edges 
fringed  with  vegetations,  swollen,  indurated,  and 
undermined.  Such  an  ulcer  increases  l)ut  slowly  in 
area,  but  it  readily  advances  into  the  depth  of  the 
tissue.  A  variety  of  secondary  changes  may  then 
occur — acute  valvular  aneurysm,  complete  perfora- 
tion of  the  valves,  abundant  vegetative  or  fungating 
growths,  and  suppuration,  which  ends  in  acute  car- 
diac aneurysm  or  in  complete  perforation  of  the 
parietes. 

The  vegetative  form  of  malignant  endocarditis  is 
readily  recognised  post  mortem  by  a  prominent  and 
possibly  extensive  growth  of  polypoidal  vegetations, 
in  connection  usually  with  the  auriculo-ventricular 
opening,  the  neighbouring  surface  of  the  left  auricle, 
and  the  auricular  aspect  of  the  mitral  segments. 
Less  frequently  the  aortic  valves  are  involved.  In 
either  situation  the  vegetations  form  a  large  mass  of 
soft  growth,  almost  choking  the  mitral  or  aortic 
opening,  while  portions  of  it  must  have  floated  and 
waved  in  the  blood-current,  and  by  their  contact  or 
impact  during  the  cardiac  movements  have  injured 
the  neighbouring  or  opposed  surfaces  of  the  endocar- 
dium, there  setting  up  fresh  disease  of  the  same 
kind.  The  surfaces  of  these  vegetations  are  some- 
times calcified. 

In  both  forms  of  malignant  endocarditis  it  is 
obvious  that  during  life  portions  of  the  diseased  en- 
docardium and  thrombi,  as  well  as  their  fluid  pro- 
ducts, whether  on  a  small  or  on  a  large  scale,  must 
have  been  readily  detached  or  washed  off,  and  carried 
as  emboli  into  other  parts  of  the  circulation. 

In  addition  to  the  lesions  just  described,  the  heart 
may  present  a  variety  of  morbid  changes.  It  is  in 
at  least  75  per  cent,  of  cases  (Sansom)  the  seat  of 
chronic  valvular  disease  and  associated  enlargement, 
sometimes  of  congenital  malformation.  The  myo- 
cardium may  be  swollen  and  in  a  state  of  granular 
degeneration  like  other  visceral  structures ;  or  it 
presents  a  number  of  small  embolic,  hcemorrhagic, 
inflamed,  or  fattily  degenerated  area.s.  Pericarditis 
is  sometimes  associated. 

Embolism  is  one  of  the  essential  accompaniments 
of  ulcerative  endocarditis.  It  occurs  most  often 
in  the  spleen,  kidneys,  and  heart,  but  may  be  almost 
universal.  In  the  vegetative  form  of  the  disease 
the  emboli  may  be  so  large  as  to  be  arrested  even  in 
the  abdominal  aorta  ;  the  tibial,  brachial,  and  other 
vessels  of  the  limbs  are  often  occluded,  as  well  as 
the   splenic,    renal,    mesenteric,  cerebral,  and  a 


variety  of  arteries  in  other  parts  of  the  body.  In 
the  purely  ulcerative  type  of  the  disease  the  emboli 
are  much  smaller,  and  their  eftects  are  only  recog- 
nised post  mortem  by  infarcts  in  various  conditions 
of  change.  These  secondary  foci  often  proceed  to 
abscess-formation — suppurative  meningitis  is  fairly 
common.  The  skin  and  mucous  membranes,  the 
serous  membranes,  the  vessel-walls,  and  the  retina 
are  also  favourite  seats  of  minute  embolism  and 
hfemorrhage.  The  lungs  are  specially  affected  in 
some  cases  :  pulmonary  embolism  and  infarction  ac- 
company ulcerative  endocarditis  of  the  right  cham- 
bers ;  in  other  instances  acute  pneumonia  appears 
to  Ije  the  primary  lesion,  in  which  the  endocarditis 
of  the  left  chambers  of  the  heart  has  originated. 
The  local  effects  of  infective  embolism  occur  very 
extensively  in  ulcerative  endocarditis,  namely, 
haemorrhage,  softening,  and  acute  aneurysm  ending 
in  fatal  rupture.    See  Embolism. 

Symptoms. — In  its  clinical  characters  malignant 
endocarditis  is  either  (a)  an  acute,  severe,  and  fatal 
malady  with  markedly  typhoidal  features  ;  or  ([>)  a 
disease  of  sub-acute,  possibly  cJirouic,  course,  pyasmic 
in  character,  occasionally  ending  in  recovery.  These 
two  forms  call  for  separate  description. 

[a)  Acute  Typhoidal  Malignant  Endocar- 
ditis.— In  this  variety  of  the  disease,  the  patient  is 
seized  with  a  rigor  when  apparently  in  gcjod  health, 
or  during  convalescence  from  an  acute  illness — par- 
ticularly rheumatism  ;  in  other  instances  the  invasion 
is  more  gradual.  Pyrexia  and  the  other  phenomena 
of  severe  fever  are  quickly  developed,  and  the 
patient  complains  of  malaise,  debility,  and  cardiac 
distress  ;  but  for  the  first  two  days  the  medical  at- 
tendant probably  fails  to  make  a  complete  diagnosis. 
By  the  end  of  this  time,  the  patient's  condition 
having  become  steadily  worse,  the  cardiac  sounds  are 
found  to  be  impure  ;  they  shortly  become  mur- 
murish  ;  and  probably  on  the  next  day  an  endo- 
cardial murmur  is  developed,  s3'stolic  or  diastolic,, 
still  changeful  in  its  characters.  The  general  S3'm- 
ptoms  now  begin  to  assume  a  typhoid  type.  The 
patient  lies  helplessly  on  his  back  ;  the  temperature 
rises  to  104°  ;  the  tongue,  at  first  furred,  becomes 
dry  and  brown ;  sordes  form  ;  the  respiration  be- 
comes hurried,  possibly  with  thoracic  pains  and 
hcemorrhagic  sputa  ;  and  somnolence  sets  in,  broken 
by  low  muttering  delirium,  jactitation,  and  sub- 
sultus.  The  spleen  is  enlarged  and  tender,  suggest- 
ing infarction.  The  bowels  may  be  relaxed.  The 
skin  is  visited  by  heavy  sweats,  and  may  become 
covered  with  a  peculiar  petechial  eruption.  The 
urine,  passed  naturally  or  incontinently,  or  with- 
drawn with  the  catheter,  is  found  to  contain  blood, 
albumen,  and  occasionalh"  micro-organisms.  The 
ophthalmoscope  reveals  retinal  and  other  intra-ocular 
htEmorrhages.  Bleeding  takes  place  from  the  bowel. 
Less  frequent  symptoms  are  parotitis,  arthritis,  peri- 
carditis, and  jaundice.  Meningitis,  associated  with 
headache  and  delirium,  and  ending  in  coma,  is  more 
common,  and  gives  a  new  or  different  aspect  to  the 
case. 

Malignant  endocarditis  of  this  severe  t3'pe  may  be 
said  always  to  terminate  in  death  after  a  duration  of 
less  than  fourteen  days  ;  it  has  been  known  to  end 
fatally  in  two  days.  The  course  which  the  disease 
pursues  is  one  of  steadily  increasing  gravity,  broken 
only  by  equally  ominous  complications  in  the  form 
of  meningitis,  haemorrhages,  or  sudden  paralysis  re- 
ferable to  cerebral  hcemorrhage.  Very  rarely  the 
disease  passes  into  the  subacute  or  chronic  form. 
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The  pyrexia  belongs  to  the  continued  type,  the 
maximum  rise  being  104°  or  105°  F. ,  with  a  daily 
remission  of  about  one  degree.  In  some  instances 
it  may  not  exceed  101°,  or  may  even  keep  close  to 
normal.  With  the  fever  may  be  associated  repeated 
rigors,  followed  by  increased  prostration  and  stupor. 
The  physical  signs  connected  with  the  heart  have 
already  been  referred  to.  The  endocardial  murmur 
is  usually  systolic  and  mitral.  It  develops  under 
observation,  changes  in  loudness  and  quality  day 
by  day,  and  may  be  reinforced  by  a  second  murmur 
over  another  part  of  the  prsecordia.  If  traced  to  the 
right  side  of  the  heart,  it  is  of  special  significance. 
Occasionally  the  murmur  is  absent,  suggesting  a 
parietal  lesion.  The  radial  pulse  presents  all  the 
characters  of  the  typhoid  state  with  increasing 
prostration,  rather  than  those  of  any  particular  form 
of  valvular  disease.  The  so-called  cutaneous  '  erup- 
tion '  consists  of  fine  reddish  spots,  each  with  a 
paler  centre  representing  the  seat  of  a  minute  em- 
bolus. The  signs  of  pleurisy,  pulmonary  infarction 
or  gangrene,  or  even  of  pyo-pneumothorax,  are 
sometimes  to  be  determined. 

(b)  Subacute  and  Chronic  Malignant  En- 
docarditis.— This  variety  of  the  disease  bears  but 
little  superficial  resemblance  in  its  clinical  characters 
to  the  severe  form  just  described.  Its  general 
features  are  those  of  subacute  or  chronic  cardiac  dis- 
ease accompanied  by  pyrexia  and  multiple  em- 
bolism. Heart-disease  is  the  central  fact,  to  which 
■are  superadded  the  phenomena  of  general  infection. 
There  is  no  prostration  until  the  last  ;  no  typhoidal 
aspect.  The  patient  is  ansemic,  sallow,  poorly,  and 
he  wastes  steadily  ;  but  he  sits  up  in  bed,  reads,  en- 
gages in  conversation  intelligently  and  cheerfully, 
and  may  even  resent  strict  treatment.  The  physical 
signs  connected  with  the  heart  consist  mainly  of  a 
well-developed  endocardial  murmur,  possibly  refer- 
able to  a  previous  valvular  lesion,  but  changing  its 
characters  from  time  to  time  under  observation.  It 
is  usually  systolic  and  mitral  ;  occasionally  aortic 
systolic  or  diastolic,  or  mitral  preesystolic  ;  and  it 
may  be  suddenly  altered  or  complicated  by  the 
development  of  a  fresh  lesion  in  the  heart,  such  as 
rupture  or  perforation.    The  pulse  varies  greatly. 

The  type  of  pyrexia  in  fully  developed  cases  of 
malignant  endocarditis  of  subacute  course  is  markedly 
remittent,  or  even  intermittent.  Three,  four,  or 
even  six  degrees  F.  of  a  rise  and  fall  (between  98° 
and  102°  to  104°)  may  be  recorded  daily  for  weeks 
on  end.  In  other  instances  the  disturbance  of  tem- 
perature takes  the  form  of  irregular  bouts  of  pyrexia 
complicating  the  downward  course  of  a  severe  case 
of  valvular  disease.  Some  patients  suffer  from 
repeated  rigors,  imexpected  and  irregular,  followed 
by  profuse  sweats  and  prostration. 

The  other  phenomena  of  general  infection  are 
mainly  significant  of  embolism — pain  and  the  proper 
physical  signs  of  infarction  of  the  spleen  and  lungs, 
blood  in  the  urine,  loss  of  pulsation  in  the  arteries 
of  the  limbs,  the  development  of  acute  aneurysm 
with  subsequent  rupture,  and  even  gangrene  of  the 
extremities.  This  element  of  the  disease  gives  it  a 
peculiarly  uncertain  and  protean  character,  its  course 
being,  for  instance,  suddenly  interrupted  by  the 
development  of  severe  hemorrhage  into  the  peri- 
toneal cavity,  or  possibly  into  the  brain,  with  para- 
lysis and  coma  ending  in  rapid  death. 

The  duration  of  this  disease  is  almost  indefinite. 
It  has  extended  from  six  or  eight  to  twelve  or 
sixteen  weeks — in  one  case  eighteen  months.  The 


progress  is  very  striking.  The  patient  steadily 
l3ut  almost  imperceptibly  loses  strength,  flesh,  and 
colour.  With  very  few  exceptions,  the  disease 
terminates  in  death,  and  such  patients  as  have 
recovered  have  been  left  with  permanent  heart- 
disease. 

Di.\GNOSis. — The  acute  form  has  to  be  diagnosed 
from  typhoid  fever,  acute  tuberculosis,  and  other 
infective  diseases  belonging  to  the  same  type.  The 
diagnosis  usually  turns  on  its  association  with  some 
primary  disease,  and  on  the  result  of  a  physical 
examination  of  the  heart  and  the  correct  interpreta- 
tion of  any  murmur  that  may  be  discovered.  When 
no  murmur  is  developed,  ulcerative  endocarditis 
may  escape  recognition.  Repeated  rigors,  the  type 
of  pyrexia,  the  character  of  the  spots,  and  the 
occurrence  of  retinal  hcemorrhages  will  further  serve 
to  exclude  typhoid  fever  and  tuberculosis.  When 
delirium  and  other  cerebral  symptoms  are  urgent, 
ulcerative  endocarditis  has  been  mistaken  for  '  cere- 
bral rheumatism  '  and  simple  meningitis. 

The  subacute  and  chronic  forms  are  specially 
liable  to  be  confounded  with  a  number  of  diseases 
which  present  a  similar  type  of  pyrexia,  particularly 
the  many  pathological  conditions  which  underlie 
obscure  persistent  pyrexia,  such  as  latent  tubercu- 
losis ;  lymphadenoma ;  chronic  suppuration  in  con- 
nection with  the  liver,  prostate,  bowel,  kidney,  in- 
ternal ear,  lymphatic  glands,  and  connective  tissues  ; 
and  also  syphilis.  The  existence  and  changeful 
character  of  the  murmur,  the  sudden  embolisms,  and 
the  absence  of  other  local  signs,  all  indicate  the 
cardiac  seat  of  the  disease.  From  malaria  it  can 
be  distinguished  by  the  history,  by  the  absence  of 
periodicity  in  the  rigors  and  fever,  as  well  as  by  the 
cardiac  murmur. 

Some  of  the  gravest  complications  of  this  form 
may,  for  a  moment,  be  misleading,  such  as  violent 
headache  ending  in  coma,  referable  to  the  develop- 
ment and  rupture  of  embolic  intracranial  aneurysm. 
Experience  teaches  us  to  he  prepared  for  every 
possible  variety  of  symptom  in  a  disease  of  which  a 
striking  feature  is  visceral  embolism. 

The  examination  of  blood  taken  during  life  is 
frequently  of  assistance  in  diagnosis,  by  showing  the 
presence  of  micro-organisms.  Great  care  must  be 
exercised  in  sterilising  the  skin,  instruments,  &c. , 
and  as  the  bacteria  are  never  present  in  large 
numbers  in  the  peripheral  circulation,  several  cubic 
centimetres  of  blood  should  be  collected  and  many 
cultivations  prepared.  It  may  be  necessary  to  with- 
draw the  blood  from  a  vein  by  means  of  a  sterile 
syringe,  especially  in  cases  of  suspected  gonococcic 
infection,  when  the  blood  should  be  mixed  with 
melted  agar-agar  (cooled  down  to  about  40°  C.) 
and  plate-preparations  poured  from  the  mixture, 
before  leaving  the  bedside. 

Prognosis. — The  prognosis  was  formerly  hope- 
less. Almost  the  only  chance  of  recovery  lies  in 
the  efficacy  of  the  anti-toxin  treatment  described 
below. 

Treatment. — The  gravity  of  acute  ulcerative 
endocarditis  impresses  on  us  the  importance  of  pre- 
ventive treatment.  Dr.  Sansom  urges  the  necessity 
of  protecting  the  subjects  of  chronic  valvular  lesions 
against  zymotic  diseases,  and  of  attending  to  the 
treatment  of  suppuration  with  special  care.  In 
some  instances  the  primary  disease  or  source  of 
infection  can  be  dealt  with  remedially,  and  the 
attempt  should  always  be  made  to  do  so.  The 
mouth,  for  example,  should  be  cleansed  several 
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times  daily  ;  and  it  is  an  absolute  rule  of  practice  to 
secure  at  least  one  complete  evacuation  of  the 
bowels  in  twenty-four  hours. 

The  most  useful  and  by  far  the  most  promising 
method  of  treatment  for  ulcerative  endocarditis 
consists  in  serum-injections  (see  Antitoxins;  and 
Serum-Therapeutics).  A  serum  indicated  by 
the  results  of  bacteriological  investigation  of  the 
blood  should  be  administered  freely  until  its  anti- 
toxic action  has  been  proved  or  disproved  ;  and  in 
the  latter  event  other  serums,  or  even  other  Ijrands 
of  the  same  serum,  should  be  tried. 

Many  drugs  have  been  given  in  this  disease, 
unhappily  with  little  benefit,  including  mercurials, 
quinine  and  other  antipyretics,  and  the  essential 
oils  of  eucalyptus,  turpentine,  and  their  allies.  In 
a  few  instances  of  the  acute  form  success  appears  to 
have  followed  the  use  of  sodium  sulphocarbolate 
(30-grain  doses  four  times  a  day),  and  quinine 
(15-grain  doses  three  times  a  day  with  a  free 
allowance  of  alcohol). 

The  case  must  be  managed  on  the  general  prin- 
ciples applicable  to  all  acute  specific  fevers.  The 
test  possible  nursing,  abundance  of  food,  and  a 
sufficient  supply  of  stimulants  will  be  provided. 
Fresh  air  is  essential.  If  the  disease  be  traced  to 
defective  sanitation,  it  may  be  advisable  to  take  the 
risk  involved  in  changing  the  room,  or  even  the 
liouse,  in  which  the  patient  is  lying.  Indeed,  in 
€very  case  it  is  advisable  to  move  the  patient  from 
the  room  in  which  he  has  been  ill  for  some  time. 

J.  Mitchell  Bruce. 

HEART,   Inflammation   of  Walls    of.  — 

Synon.  :  Myocarditis  ;  Carditis  ;  Fr.  Myocarditc ; 
Ger.  Alyocarditis. 

This  disease  may  be  either  acute  or  chronic  ;  but 
the  latter  form,  which  is  attended  by  the  formation 
of  fibrous  tissue  in  the  myocardium,  is  described 
under  the  liead  of  Heart,  Fibroid  Disease  of. 

Suppurative  Inflammation. — Abscess  of  the 
heart  has  been  most  frequently  observed  in  cases  of 
pysemia  following  acute  necrosis  of  bone  or  diffuse 
periostitis  ;  less  frequently  after  phlebitis,  chronic 
or  acute  arthritis,  urethral  stricture,  chronic  abscess, 
and  cancerous  ulceration.  It  occurs  most  frequently 
in  cases  following  injury  to  a  bone  or  a  joint  in  boys. 
In  older  subjects  it  has  generally  been  associated 
with  pytemia  secondary  to  one  or  ether  of  the  diseases 
just  mentioned.  The  pyogenic  organisms  may 
reach  the  myocardium  by  way  of  the  coronary  ves- 
sels or  directly  from  an  infective  ulcer  in  the  endo- 
cardium. 

Anatomical  Characters. — The  left  ventricle — 
towards  the  base  and  in  the  papillary  muscles — is 
most  commonly  affected.  Pericarditis  co-exists  in 
the  great  majority  of  cases,  and  very  frequently 
endocardial  inflammation  as  well.  Pycemic  foci  are 
generally  multiple,  and  vary  in  size  from  a  pea  to  a 
pin's  head.  They  appear  at  first  as  small,  slightly 
elevated,  yellowish  or  buff-coloured  softened  patches, 
projecting  either  on  the  external  or  on  the  internal 
surface  of  the  heart,  and  covered  with  inflammatory 
deposit.  On  section,  these  patches  either  present 
an  appearance  of  diffused  yellowish  softening,  or 
contain  one  or  more  collections  of  dark  dirty  puri- 
form  matter,  with  ragged  ill-defined  boundaries,  as 
if  formed  by  destruction  of  the  discoloured  tissue 
around.  When  due  to  extension  from  an  endi-v 
cardial  ulcer  there  may  be  a  single  abscess,  often  of 
larger  size  than  those  just  described. 


Microscopically  examined,  the  yellowish  patches 
prove  to  be  portions  of  the  myocardium  which  are 
infiltrated  with  pus  and  consist  of  necrosed  or  de- 
generated muscular  tissue  and  various  bacteria.  The 
several  stages  of  the  pyremic  process  have  been  found 
side  by  side  in  some  cases ;  and  infective  emboli  have 
been  discovered  in  the  branches  of  the  coronary 
arteries,  where  they  served  as  the  foci  of  the  abs- 
cesses. The  walls  of  the  heart  are  sometimes  in  a 
condition  of  softening  throughout.  Abscess  of  the 
heart  occasionally  bursts  ;  and  the  contents  make 
their  way  either  into  the  left  ventricle — producing 
cardiac  thrombosis  and  aneurysm,  and  perhaps 
giving  rise  to  further  embolism  and  pyaemic  disease 
— or  into  the  pericardial  sac. 

Symptoms. — Whatever  the  symptoms  of  pyemic 
abscess  of  the  heart  may  be,  they  are  obscured  by 
the  general  symptoms  of  the  primary  disease,  and 
by  the  local  symptoms  and  signs  of  pericarditis. 
Thus,  the  patients  are  described  as  presenting  a 
febrile,  typhoid,  or  pyremic  appearance,  an  anxious 
look,  dyspnoea,  and  praecordial  pains ;  and  peri- 
cardial friction  has  generally  been  discovered  over  the 
heart.  Rigors  have  been  observed  in  some  cases  ; 
and  a  peculiar  pustular  eruption  on  the  skin  in  other 
cases.  Delirium  probably  occurs  more  frequently 
than  in  ordinary  cases  of  pyremia,  Imt  may  be  re- 
ferable to  the  accompanying  pericarditis.  The  phy- 
sical signs,  found  in  these  cases  are  chiefly  those  of 
acute  pericarditis.  Sometimes  an  endocardial  Ijel- 
lows-murmur  may  be  heard,  due  either  to  valvular 
lesion,  or  to  the  formation  of  an  acute  aneurysm  of 
the  cardiac  wall. 

The  majority  of  cases  of  abscess  of  the  heart  prove 
fatal  by  asthenia  ;  but  the  other  terminations  of 
abscess  mentioned  above  will  be  attended  by  their 
respective  symptoms,  and  the  possibility  of  sudden 
death  is  especially  to  be  noted. 

Parenchymatous  Inflammation.  —  This 
term  is  used  to  designate  a  form  of  acute  myocardi- 
tis associated  with  acute  endocarditis  and  pericardi- 
tis, and  depending  upon  the  same  causes,  the  most 
frequent  being  acute  rheumatism.  In  a  small  pro- 
portion of  cases,  rheumatic  myocarditis  appears  to 
occur  independently  of  inflammation  of  the  lining  or 
of  the  covering  membrane.  It  has  been  observed 
most  frequently  in  males,  and  before  the  twenty- 
fifth  year  of  life.  Exposure  to  cold,  severe  exertion, 
and  local  injury  are  mentioned  among  exciting 
causes,  but  with  questionable  correctness. 

Anatomical  Characters. — The  ordinary  form 
of  the  disease  is  characterised  by  the  appearance  of 
leucocytes  between  the  muscular  fibres  of  the  heart. 
In  one  class  of  cases  the  inflammation  is  moderate 
in  intensity  and  confined  to  one  or  more  layers  of 
muscle  underlying  the  endocardium  or  the  pericar- 
dium, which  is  also  inflamed  ;  in  another  class  of 
cases  the  inflammation  is  more  difluse,  affecting  the 
muscular  walls  generally. 

The  myocardium,  as  it  is  seen  through  its  inflamed 
covering,  appears  of  a  mottled  opaque  buffy  colour, 
and  is  somewhat  swollen  and  softened.  The  micro- 
scopical characters  consist  chiefly  in  the  appearance 
of  micro-organisms,  leucocytes,  and  inflammatory 
efi'usion  in  the  peri-vascular  intermuscular  connective 
tissue  ;  swelling,  opacity,  coagulation-necrosis,  rup- 
ture and  fatty  degeneration  of  the  muscular  fibres  ; 
and  the  ordinary  inflammatory  changes  of  the  vessels 
of  the  part.  Beyond  this  stage,  unless  the  case 
prove  fatal,  the  diffused  form  of  myocarditis  passes 
into  a  chronic  condition  ;  and  it  ends  either  in 
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fibroid  disease  with  a  moderate  amount  of  atrophy, 
by  development  of  the  inflammatory  products  and 
compression  of  the  affected  fibres  ;  in  fatty  degen- 
eration ;  in  calcification  ;  or  in  cardiac  aneurysm. 

In  all  forms  of  interstitial  myocarditis  the  left 
ventricle  is  most  frequently  the  seat  of  inflamma- 
tion. 

Symptoms. — The  principal  symptoms  of  acute 
rheumatic  myocarditis  are  restlessness  and  urgent 
dyspnoea  ;  severe  pain  and  distress  referred  to  the 
prjEcordia  ;  and  palpitation,  which  gradually  passes 
into  irregularity  and  greatty  increased  frequency, 
and  finally  into  complete  cardiac  failure.  The  pulse 
corresponds.  The  countenance  is  anxious,  and 
either  pale  or  cyanosed.  The  mind  is  fearful  and 
distressed  at  first  ;  and  delirium  frequently  super- 
venes before  death,  especially  in  young  subjects. 
Vomiting  is  not  uncommon.  The  physical  signs  are 
generally  associated  with  those  of  endo-  and  peri- 
carditis. When  uncomplicated,  they  may  be  de- 
scribed as  consisting  of  violence  of  the  cardiac 
impulse  at  first,  which  rapidly  loses  in  strength  and 
regularity  while  it  increases  in  frequency  ;  increased 
area  of  precordial  dulness  ;  and  short  sharp  sounds, 
afterwards  becoming  duller  and  more  feeble.  When 
these  symptoms  and  signs  make  their  appearance, 
they  generally  run  their  course  rapidly,  and  end  in 
death.  In  a  small  number  of  cases  they  as  rapidly 
disappear. 

Complications. — The  complications  of  acute 
myocarditis  have  already  been  sufficiently  indicated, 
including,  first,  retiologically,  pericarditis,  endocar- 
ditis, acute  rheumatism,  and  other  causes  of  these 
forms  of  inflammation  ;  and  secondly,  pathologically, 
rupture  of  the  cardiac  walls  or  valves,  acute  cardiac 
thrombosis,  aneurysm,  hsemato-pericardium,  embo- 
lism, and  septicaemia. 

Course  and  Terminations. — The  course  of 
acute  interstitial  myocarditis,  as  already  stated,  is 
generally  rapid,  extending  from  a  few  hours  to  eight 
days  in  different  cases.  Death  occurs,  in  the  great 
majority  of  cases,  from  the  effects  of  cardiac  failure, 
if  the  inflammation  be  extensive  or  proceed  to  sup- 
puration. The  formation  of  acute  aneurysm  by  in- 
ternal rupture,  the  production  of  pericarditis  by 
external  rupture,  and  other  complications  will 
variously  modify  the  progress  and  termination  of 
cardiac  abscess.  Simultaneous  rupture  both  exter- 
nally and  internally  causes  sudden  death. 

Diagnosis. — The  diagnosis  of  acute  myocarditis 
is  extremely  difficult.  Occurring  in  connection  with 
acute  rheumatism,  it  has  to  be  distinguished  from 
endo-  and  peri-carditis.  The  absence  of  murmur 
and  of  the  characteristic  signs  of  pericarditis,  along 
with  symptoms  of  cardiac  failure  and  severe  local 
phenomena,  such  as  pain,  distress,  dyspnoea,  and 
finally  collapse,  should  generally  serve  to  establish 
the  diagnosis  of  inflammation  of  the  walls  of  the 
heart.  It  cannot  be  said  that  cardiac  abscess  has 
ever  yet  been  diagnosed  ;  but  the  careful  considera- 
tion of  all  the  points  in  the  case,  including  the  sud- 
den development  of  a  murmur  indicative  of  rupture 
of  a  portion  of  the  wall,  or  of  a  valve,  may  hereafter 
ensure  greater  success.  In  the  event  of  the  develop- 
ment of  the  last-named  sign,  and  of  septictemia  or 
embolism,  cardiac  suppuration  would  have  to  be 
carefvilly  diagnosed  from  ulcerative  endocarditis, 
with  which  it  is  often  associated.  In  children,  the 
delirium  of  acute  myocarditis  has  to  be  distinguished 
from  that  of  acute  meningeal  inflammation,  an  object 
which  may  be  effected  by  the  careful  observation 


of  the  signs  and  symptoms  connected  with  the 
heart. 

The  diagnosis  of  p}'Kmic  abscess  must  largely 
depend  on  the  discovery  of  some  source  of  infec- 
tion. 

Prognosis.  — The  prognosis  of  nij-ocarditis,  when 
it  is  either  so  extensive  or  so  intense  as  to  give  rise 
to  unequivocal  symptoms,  is  extremely  unfavourable. 

Treatment. — The  two  principal  indications  of 
treatment  in  acute  inflammation  of  the  substance  of 
the  heart  are  to  rest  and  sustain  that  organ,  and  to 
relieve  the  pain  and  distress.  Local  anodynes, 
especially  in  the  form  of  the  preparations  of  bella- 
donna and  poultices,  and  stimulating  counter-irri- 
tants, such  as  mustard  poultices,  will  conduce  to 
fulfil  the  second  indication.  Such  relief  is  essential, 
if  rest  is  to  be  secured.  The  patient  must  be  spared 
the  very  smallest  exertion.  Food  must  be  given  in 
small  quantities,  and  be  easily  digestible  and  highly 
nutritious  ;  the  bowels  must  be  kept  open  ;  and  the 
flow  of  urine  should  be  as  free  as  possible.  Alcoholic 
stimulants  will  be  urgently  called  for,  but  must  be 
employed  with  great  discrimination  ;  and  palpita- 
tion, as  much  as  weakness  of  the  impulse,  is  to  be 
regarded  as  an  indication  of  the  necessity  for  these. 
At  the  same  time,  digitalis,  ammonia,  and  other 
cardiac  stimulants  should  be  given  cautiously,  so  as 
to  sustain  the  cardiac  action. 

J.  Mitchell  Bruce. 

HEART,  Malformations  of.— Synon.  :  Con- 
genital heart-disease  ;  Morbus  Casruleus  ;  Fr.  Affec- 
tions congenitales  du  Caiir ;  Ger.  Missbildunge7t 
dcs  Herzcns  ;  Angcborenen  Herzkrankheiten. 

Definition. — Defects  in  the  structure  of  the 
heart  due  to  arrest  or  perversion  of  the  normal  pro- 
cess of  development. 

Development  of  the  Heart.  —  The  heart 
develops  from  a  single  tube,  formed  by  the  fusion 
of  the  two  original  symmetrically  placed  blood- 
vessels, found  in  the  early  developing  embr3'0. 
This  tube  receives  at  its  hinder  end  the  two  large 
omphalo-meseraic  veins,  and  terminates  anteriorly 
in  the  aortic  bulb,  which  divides  into  two  branches, 
the  two  primitive  aorta;.  The  originally  straight 
tube  soon  becomes  bent  upon  itself  in  the  form  of  a 
U,  so  that  the  portion  into  which  the  veins  enter  is 
brought  into  apposition  to  the  origin  of  the  aortK. 
Constrictions  appear  in  the  tube,  partially  dividing 
it  into  four  compartments — the  hindmost,  into  which 
the  veins  enter,  being  the  sinus  venosus,  the  next 
the  auricular  portion,  the  third  the  ventricular 
cavity,  and  the  fourth  the  aortic  bulb.  The  auricular 
and  ventricular  portions  enlarge,  but  are  not  in  their 
early  stages  complete  cavities,  the  interior  being 
occupied  by  a  sponge-work  of  muscular  fibres,  some 
of  which  ultimately  disappear,  while  others  take  part 
in  the  formation  of  the  septa  or  persist  as  columnse 
carnere  and  musculi  papillares.  In  order  that  the 
double  circulation  of  mammalian  animals  may  be 
established,  it  is  necessary-  that  the  single  tube  should 
be  divided  longitudinally  into  a  double  series  of 
chambers.  The  process  by  which  this  is  brought 
about  is  somewhat  complicated.  The  orifice  leading 
from  the  auricular  into  the  ventricular  cavity  be- 
comes elongated  into  the  form  of  a  slit :  two  out- 
growths from  the  heart-wall  appear,  situated  one  on 
each  side  of  this  slit  about  the  middle  of  its  length, 
and  these  meet  and  fuse  with  one  another,  thus 
dividing  the  orifice  into  two  separate  channels.  A 
similar  out-growth  takes  place  from  the  hinder 
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(upper*)  part  of  the  auricular  cavity;  and  this, 
growing  forwards  (downwards)  as  a  septum,  meets 
the  partition  formed  in  the  auriculo-ventricular 
orifice  and  fuses  with  it.  In  the  same  way  a  parti- 
tion grows  backwards  (upwards)  from  the  apex  of 
the  ventricular  cavity  and  coalesces  with  the  others 
near  their  point  of  fusion.  In  like  manner,  by 
means  of  longitudinal  ridges  which  arise  along  the 
walls  and  ultimately  fuse  together,  the  single  aortic 
bulb  is  divided  into  two  vessels,  the  aorta  and  the 
pulmonary  artery,  the  line  of  division  becoming,  by 
torsion  of  the  tube,  somewhat  spiral,  so  that  the 
pulmonary  artery  which  is  connected  with  the  right 
ventricle  below  crosses  the  aorta  to  lie  on  its  left 
side  above.  This  last  septum  coalesces  with  the 
others  at  its  hinder  (lower)  end,  sending  a  short 
prolongation  forwards  (downwards)  to  meet  and 
complete  the  ventricular  partition.  The  formation 
of  the  foramen  ovale  in  the  auricular  septum  is  a 
secondary  process  :  a  number  of  small  holes  appear 
in  the  septum  and  coalesce  so  as  to  form  a  single 
channel.  An  endocardial  fold  grows  over  this  aper- 
ture and  at  first  acts  as  a  valve  :  subsequently  it 
becomes  attached  along  the  margin  of  the  foramen 
and  entirely  closes  it  after  the  birth  of  the  child. 
The  ductus  arteriosus — the  communication  between 
the  aorta  and  the  pulmonary  artery — becomes  obli- 
terated before  the  end  of  the  third  week  of  extra- 
uterine life. 

Varieties  of  Malformation. — Defects  may 
occur  in  the  formation  of  any  of  the  septa  above 
mentioned,  or  in  the  development  of  the  valves  at 
the  orifices  of  the  great  vessels.  These  vessels  are 
occasionally  transposed,  so  that  each  communicates 
with  the  opposite  ventricle  to  that  with  which  it  is 
normally  connected.  The  foetal  channels — the  fora- 
men ovale  and  the  ductus  arteriosus — may  also  fail 
to  close,  as  they  normally  do,  after  birth.  It  is  to 
be  remarked  that  this  last  class  of  defects  cannot 
rightly  be  described  as  congenital,  since  the  failure 
in  development  occurs  after  the  child  is  born.  In 
the  majority  of  cases  several  malformations  co-exist 
in  affected  hearts,  one  abnormality  counteracting 
to  some  extent  the  disturbance  in  the  circulation 
brought  about  by  the  other. 

A.  Defects  in  the  Primary  Septa  : 

1.  In  rare  cases  absence  of  all  the  sepia  is  met 
with,  and  the  heart  remains  a  single  tube  divided 
into  auricle,  ventricle,  and  aortic  bulb.  The  con- 
dition produced  is  similar  to  that  normally  existing 
in  fishes. 

2.  Absence  or  Defect  of  the  Ventricular  Septum. 
Complete  absence  of  the  septum  between  the 
ventricles  is  occasionally  found,  the  heart  possessing 
two  auricles  and  one  ventricle,  as  in  the  frog.  Par- 
tial absence  of  this  septum  is  not  uncommon,  the 
most  usual  seat  of  the  defect  being  the  portion  sepa- 
rating the  upper  parts  of  the  ventricles  —the  so-called 
'  undefended  space.'  In  the  hearts  of  children,  and 
less  easily  in  those  of  adults,  it  may  be  seen  that 
this  portion  of  the  septum  is  thin  and  membranous, 
not  being  strengthened  by  muscular  fibres,  as  is  the 
rest  of  the  partition.  Occasionally  the  weakness  of 
this  part  of  the  septum  is  shown  by  the  formation  of 
an  'aneurysm  of  the  undefended  space,'  projecting 
into  the  cavity  of  one  of  the  ventricles.  Rarely 
other  parts  of  the  septum  may  be  absent,  allowing 

*  The  expressions  '  forwards  '  and  '  backwards  '  reftr  to  the 
position  of  the  original  cardiac  tube  which  lies  longitudinally 
in  the  ernbryo  :  the  words  in  brackets  express  the  relations 
existing  in  the  fully  formed  heart  in  the  upright  po-ition. 


communication  between  the  two  ventricles.  If  the 
extreme  upper  portion  of  this  septum  be  wanting,  a 
passage  may  even  be  left  open  between  the  origins 
of  the  aorta  and  the  pulmonary  artery. 

3.  Defects  in  ike  Auricular  Septum  (apart  from 
patency  of  the  foramen  ovale)  are  occasionally  met 
with.  The  commonest  situation  of  such  defect  is 
the  anterior  (lower)  portion  of  the  septum,  which  is 
formed  last,  and  normally  fuses  with  the  septum  of 
the  auriculo-ventricular  orifice. 

4.  Defects  in  the  Septum  of  tlie  Aortic  Bulb. — 
Complete  absence  of  the  arterial  septum  may  be 
found  in  connection  with  defect  in  the  ventricular 
partition.  The  more  common  malformations  are 
caused  by  irregularities  in  its  position.  Thus  the 
lumen  of  the  pulmonary  artery  may  be  so  far  en- 
croached upon  as  to  leave  this  vessel  very  narrow 
(stenosis)  or  quite  impervious  (atresia),  the  aorta 
being  consequently  much  larger  than  usual,  and 
connected  in  many  cases  with  both  ventricles. 
Conversely,  but  much  more  rarely,  the  aorta  may  be 
narrow  or  obliterated  and  the  pulmonary  artery 
unusually  large.  Another  defect  that  is  occasionally 
found  is  the  connection  of  the  aorta  with  the  right 
ventricle,  and  of  the  pulmonary  artery  with  the  left 
(transposition  of  vessels). 

B.  Defects  in  the  Valves  at  the  orifices  of  the 
great  vessels  are  not  infrequently  found.  Thus,  in- 
stead of  three  semikmar  valves  only  two  may  be 
present,  or  a  single  membrane  with  a  central 
perforation  may  represent  the  valves.  Such  fusion 
is  probably  the  result  of  fcetal  endocarditis.  In 
other  cases  additional  valves  are  formed,  so  that  four 
or  even  five  pockets  exist,  but  the  additional  seg- 
ments generally  remain  rudimentary.  Small  con- 
genital perforations  of  the  valves  are  not  very 
uncommon. 

C.  (I)  Patency  of  the  foramen  ovale. — It  is  not 
very  rare  to  find  post  mortem,  even  in  individuals 
who  have  shown  no  symptoms  of  cardiac  disease,  a 
small  aperture,  corresponding  to  part  of  the  foramen 
ovale,  by  which  communication  between  the  two 
auricles  is  produced.  Larger  defects,  permitting 
free  interchange  of  blood  between  the  right  and 
left  hearts,  are  generally  accompanied  by  the  usual 
signs  of  congenital  malformation,  and  are  often 
associated  with  other  cardiac  deformities. 

(2)  Patency  of  the  ductus  arteriosus  is  also  most 
frequently  found  in  connection  with  other  varieties 
of  congenital  defect. 

D.  Formation  of  additional  septa  is  not  a  common 
abnormality.  The  appearance  of  an  imperfect 
second  septum  in  the  right  ventricle  has  been  de- 
scribed, the  aorta  also  arising  partly  from  this 
ventricle.  The  condition  resembles  that  normally 
found  in  the  turtle,  in  which  animal  there  are  two 
aortic  ventricles  and  one  pulmonary. 

E.  Fissure  of  apex.  — The  slight  depression  some- 
times found  corresponding  to  the  division  between 
the  two  ventricles  at  the  apex  of  the  heart  may  be 
exaggerated,  so  that  the  apex  of  the  organ  appears 
bifid  or  mitre-shaped.  A  similar  condition  is  said 
to  occur  normally  in  the  dugong. 

F.  Complete  absence  of  the  heart  (acardia)  is  met 
with  in  fcetal  monstrosities.  It  is,  of  course,  in- 
compatible with  extra-uterine  life. 

Combinations  ok  Defects. —Stenosis  of  the 
pulmonary  artery,  one  of  the  commonest  malforma- 
tions, affords  a  good  instance  of  the  interdependence 
of  cardiac  anomalies.  Since  the  blood  cannot  reach 
the  lungs  in  sufficient  quantity  through  the  narrow 
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trunk,  an  additional  supply  must  be  brought  from 
elsewhere.  For  this  purpose  the  ductus  arteriosus 
generally  remains  patent,  so  that  the  aorta  may 
supply  the  defect.  At  the  same  time  the  pressure 
existing  in  the  right  heart,  owing  to  the  narrowness 
of  its  arterial  outlet,  needs  relief,  which  is  afforded 
either  by  continued  patency  of  the  foramen  ovale, 
or  by  a  defect  in  the  ventricular  septum,  situated 
generally  at  the  undefended  space.  Stricture  of  the 
trunk  of  the  aorta,  either  at  its  origin  or,  as  more 
frequently  happens,  close  to  its  junction  with  the 
ductus  arteriosus,  is  similarly  remedied  by  the 
patency  of  this  latter  vessel.  In  the  event  of  total 
atresia  of  either  great  vessel  occurring,  the  ventricle 
from  which  it  arises  atrophies  to  a  great  extent  from 
want  of  use.  In  cases  of  stenosis,  on  the  other 
hand,  the  ventricle  hypertrophies  and  dilates  behind 
the  obstruction.  In  many  hearts  in  which  the  pul- 
monary artery  is  stenosed,  the  aorta  is  correspond- 
ingly enlarged  and  communicates  with  both  ven- 
tricles, thus  receiving  an  additional  quantity  of  blood 
and  relieving  the  pressure  in  the  right  heart. 

.Etiology. — Two  distinct,  or  partially  distinct, 
causes  appear  to  be  at  work  in  the  production  of 
cardiac  malformation.  It  may  be  due,  on  the  one 
hand,  to  some  defect  in  the  developmental  energy 
of  the  embryonic  cells,  similar  to  that  whereby 
defects  are  produced  in  other  parts  ;  the  nature  of 
this  failure  of  energy  is  not  clearly  understood. 
On  the  •  other  hand,  endocarditis,  identical  with 
that  occurring  in  post-natal  life,  may  affect  the  heart 
of  the  foetus  while  still  unborn,  and  may  cause 
perversion  of  the  process  of  development.  Thus 
inflammation  of  the  endocardium  within  the  trunk, 
or  at  the  orifice,  of  the  pulmonary  artery  may  cause 
stenosis  or  obliteration  of  this  vessel  ;  while  endo- 
carditis affecting  the  undefended  space  may  cause 
weakening  of  this  part  and  lead  either  to  the  forma- 
tion of  an  aneurysm  or  to  actual  defect  in  the  septum 
at  this  point.  It  must  be  admitted,  however,  that 
the  rheumatic  poison,  circulating  in  the  blood  of 
the  mother,  may  not  only  cause  endocarditis  in  the 
foetus,  but  may  be  not  altogether  unconnected  with 
certain  cases  which  appear  to  be  due  to  unexplained 
errors  of  development.  It  has  been  found  in  ex- 
periments upon  fertilised  eggs,  that  not  only  such 
external  interference  as  incubating  them  in  abnormal 
positions  or  varnishing  parts  of  the  exterior  may 
produce  defects  in  the  development  of  the  chicks  ; 
but  that  the  injection  of  poisons,  such  as  the  toxins 
of  bacteria,  may  have  the  same  result.  It  is  there- 
fore highly  probable  that  many  congenital  abnor- 
malities may  really  be  due  to  toxins  in  the  mother's 
blood,  which  have  poisoned  the  growing  cells  of  the 
embryo  and  caused  them  to  develop  irregularly  or 
defectively.  The  rheumatic  poison  is  a  very  pro- 
bable agent  of  this  nature,  as  are  also  the  poisons  of 
the  acute  specific  fevers  and  other  diseases.  It  is 
known  indeed  that  many  of  these  may  cause  death 
of  the  foetus  and  consequent  abortion  ;  a  smaller 
dose  may  act  only  on  individual  cells  and  impair 
their  subsequent  development.  The  '  selective ' 
action  of  certain  toxins  upon  particular  tissues 
would  conceivably  hold  good  in  the  embryonic 
stage  of  these  tissues,  and  the  rheumatic  poison 
which  affects  the  endocardium  in  extra-uterine  life 
might  act  on  the  same  tissue  before  birth.  When 
once  any  primary  defect  has  been  produced,  the  re- 
s\ilting  disturbance  in  the  blood-pressure  within  the 
cavities  of  the  heart  will  tend  to  cause  secondary 
malformations,  such  as  patency  of  the  foramen  ovale 


or  defect  in  the  ventricular  septum,  by  which  some 
degree  of  compensation  is  effected. 

Clinical  Phenomena  The  subjects  of  con- 
genital defects  of  the  heart  are,  as  a  rule,  weak  and 
sickly.  They  are  handicapped  in  the  race  of  life 
and  succumb  readily  to  adverse  conditions.  Thus 
they  are  very  susceptible  to  cold,  and  prone  to 
develop  bronchitis  and  tuberculosis  of  the  lungs. 
Many  infants  suffering  from  this  fomi  of  malady 
perish  from  convulsions.  The  disturbance  produced 
in  the  circulation  of  the  blood  by  the  various  lesions 
results  in  the  appearance  of  murmurs,  which  pre- 
sent sometimes  very  characteristic  features.  They 
are  generally  systolic  in  time,  but  may  be  diastolic, 
or  may  not  correspond  exactly  with  either  sound  in 
the  ordinary  cardiac  cycle.  They  are  generally  loud 
and  harsh  in  quality,  and  are  audible  over  a  great 
part  of  the  prascordium,  or  even  over  the  whole  chest. 

Three  special  phenomena  are  associated  with 
cardiac  malformations — cyanosis,  clubbing  of  the 
fingers,  and  concentration  of  the  blood.  Cyanosis, 
or  blueness  of  the  face  and  extremities,  is  in  many 
cases  a  very  marked  feature.  It  may  exist  from 
the  moment  of  birth,  the  term  '  morbus  cseruleus  ' 
being  applied  to  the  condition  presented  by  infants 
so  affected.  In  other  cases  it  is  slight  and  may 
be  only  manifested  on  exertion.  The  nose,  ears, 
and  lips  in  severe  cases  are  of  a  deep  blue,  or 
almost  black,  colour,  while  the  rest  of  the  face  and 
the  hands  and  feet  are  livid  and  dusky.  The  cir- 
culation in  the  parts  appears  slow  and  defective. 
No  entirely  satisfactory  explanation  has  been  given 
of  this  phenomenon.  It  has  been  held  (l)  that  it  is 
due  to  mixture  of  venous  and  arterial  blood  ;  but 
this  explanation  cannot  be  maintained  in  face  of  the 
facts  that  cyanosis  may  be  present  in  cases  in  which 
no  communication  between  the  right  and  left  hearts 
is  found,  and  absent  in  others  where  free  admixture 
of  blood  exists.  {2)  Deficient  aeration  of  the  blood 
owing  to  defective  circulation  through  the  lungs  is 
possibly  a  factor  in  some  cases,  but  cannot  suffi- 
ciently explain  all.  (3)  Venous  congestion,  owing 
to  defective  action  of  the  heart  and  consequent 
over-filling  of  the  veins,  is  also  a  probable  cause  of 
some  at  least  of  these  cases,  while  in  addition  to 
this  (4)  the  concentrated  condition  of  the  blood 
causes  any  defect  of  oxygenation,  and  any  tendency 
to  stagnation  in  superficial  parts,  to  be  manifested 
by  a  deeper  colour  than  would  be  produced  under 
normal  conditions. 

Clubbing  of  t  lie  fingers  and  toes  is  usually  present 
along  with  cyanosis,  and  absent  when  this  is  not 
found.  The  cause  of  its  appearance  is  also  doubtful, 
but  it  is  probably  due  to  congestion  of  the  ex- 
tremities, arising  from  defective  circulation  and 
leading  to  increased  formation  of  connective  tissue. 
The  nose  in  some  cases  is  also  bulbous.    See  p.  548. 

Coneentration  of  the  blood  may  reach  a  very  con- 
siderable degree.  Thus  the  specific  gravity  may 
rise  to  1070  or  1080,  and  the  number  of  red  cor- 
puscles may  be  augmented  to  over  eight  millions 
in  each  cubic  millimetre,  the  hajmoglobin  being 
increased  by  as  much  as  one  tenth  of  the  normal 
amount  (no  percent.).  It  has  been  suggested  that 
this  increased  richness  of  the  blood  is  due  to 
diminished  wear  and  tear  of  the  corpuscles,  owing 
to  defective  circulation,  especially  through  the  lungs. 
Little  is  known,  however,  at  present  of  the  life- 
history  of  the  blood-corpuscles  under  normal  con- 
ditions, and  the  whole  subject  awaits  further  eluci- 
dation. 
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In  many  cases  of  congenital  heart-disease  none 
of  these  characteristic  phenomena  are  present. 

Diagnosis. — Two  points  have  to  be  determined 
in  relation  to  congenital  deformity  of  the  heart  : 
(l)  the  existence  of  a  malformation,  and  (2)  the 
nature  of  the  lesion.  With  regard  to  the  former 
point,  it  necessarily  happens,  owing  to  the  tendency 
of  these  conditions  to  shorten  life,  that  the  patients 
in  whom  the  diagnosis  has  to  be  made  are  generally 
children.  If  the  typical  signs — cyanosis,  clubbing, 
and  cardiac  murmurs— are  present,  the  diagnosis 
of  congenital  malformation  is  easily  made.  If, 
however,  these  are  absent,  great  difficulty  may 
arise.  The  presence  of  a  cardiac  murmur  in  a  very 
young  infant  is  very  suggestive  of  congenital  defect. 
In  rather  older  children  the  co-existence  of  a  loud 
murmur  with  a  precordial  impulse  which  is  either 
feeble  or  normal  in  strength  usually  points  to  the 
existence  of  malformation,  since  the  various  forms 
of  acquired  disease  rapidly  produce  in  children 
hypertrophy  of  the  heart,  and  consequently  an  in- 
creased force  of  contraction.  The  increase  in  the 
size  of  the  heart,  due  to  post-natal  endocarditis, 
generally  results  also  in  some  bulging  of  the  pre- 
cordial region,  which  is  absent  in  congenital  cases. 
Congenital  stenosis  of  the  aorta — a  rare  condition  — 
may,  however,  give  rise  to  hypertrophy  of  the  left 
ventricle,  and  narrowing  of  the  pulmonary  artery 
is  accompanied  by  enlargement  of  the  right  side  of 
the  heart.  The  murmurs  caused  by  congenital 
disease  of  the  heart  are  more  frequently  basic  than 
apical,  and  in  the  majority  of  cases  are  systolic  in 
time  ;  they  are  frequently  very  loud  ancl  harsh  — 
out  of  proportion  to  the  enlargement  of  the  heart 
and  force  of  the  impulse — and  may  be  audible  all 
over  the  prrecordia  and,  indeed,  all  over  the  thorax. 
It  must  be  borne  in  mind,  however,  that  in  auEemic 
children  hjemic  murmurs  at  the  base  of  the  heart 
are  not  at  all  uncommon  ;  these,  however,  are  not 
accompanied  by  a  thrill,  which  may,  or  may  not, 
be  present  in  cases  of  malformation.  A  weak  pul- 
monary closure-sound  along  with  an  apical  murmur 
is  suggestive  of  cardiac  deformity,  the  pulmonary 
sound  in  cliildren  being  normally  accentuated. 

In  the  majority  of  cases  it  is  not  possible  to 
determine  the  exact  nature  of  the  deformity  pre- 
sent. As  already  mentioned  the  commonest  mal- 
formation of  the  heart  consists  in  a  narroiving  of 
the  trunk  of  tlic  pit lnw)!aiy  artery,  generally  com- 
bined with  a  compensatory  enlargement  of  the  aorta 
and  patency  of  the  foramen  ovale.  This  condition 
is  typically  accompanied  by  cyanosis  and  by  a  loud 
systolic  murmur,  audible  over  a  wide  region,  and 
having  its  point  of  maximum  intensity  in  the 
second  left  intercostal  space  near  to  the  border  of 
the  sternum.  Signs  of  enlargement  of  the  right 
side  of  the  heart  may  be  present,  but  the  pulmonary 
closure  sound  is  not  accentuated,  and  may  be  un- 
duly weak.  Patency  of  the  foramen  ovale  may  give 
rise  to  no  )ihysical  signs  whatever  in  slight  cases  : 
in  others  it  may  be  accompanied  by  cyanosis  and 
by  the  presence  of  a  murmur,  which  is  generally 
systolic  in  time,  but  may  occupy  any  position  in  the 
cardiac  cycle.  Defects  in  the  ventricular  septum 
are  said  to  give  rise  to  loud  systolic  murmurs  with- 
out any  accompanying  thrill.  A  basic  murmur 
going  along  with  a  well-marked  thrill,  in  a  heart 
which  shows  no  sign  of  hypertrophy,  may  be  indi- 
cative of  persistency  of  the  ductus  arteriosus.  The 
thrill  is  often  very  prolonged  in  these  cases,  lasting 
well  into  the  diastolic  period.    The  murmur  may 


be  found  to  begin  distinctly  after  the  systolic  im- 
pulse. Cyanosis  and  clubbing  of  the  fingers  are 
often  absent  in  cases  of  this  deformity.  Congenital 
stenosis  of  the  aorta  is  marked  by  similar  signs  to 
those  which  accompany  the  condition  when  it  re- 
sults from  post-natal  disease.  The  left  ventricle  is 
hypertrophied  and  a  systolic  murmur,  well  con- 
ducted into  the  vessels  of  the  neck,  is  audible.  A 
thrill  may  or  may  not  be  present.  In  those  cases 
in  which  obliteration  of  the  vessel  takes  place  near 
to  its  junction  with  the  ductus  arteriosus — a  condi- 
tion generally  treated  as  a  cardiac  malformation — 
signs  of  the  formation  of  a  collateral  circulation  may 
be  evidenced  by  the  presence  of  dilated  subcu- 
taneous arterial  trunks.  In  cases  of  transposition 
of  the  aorta  and  pulmonary  artery  no  murmur  is 
likely  to  be  audible,  ljut  the  second  sound  of  the 
heart  is  much  exaggerated  in  the  pulmonary  re- 
gion, and  cyanosis  is  generally  well  marked. 

Prognosis  Speaking  generally  the  outlook  in 

all  cases  of  congenital  heart-disease  is  bad,  the 
great  majority  of  patients  thus  affected  failing  to 
reach  adult  life.  In  particular  instances  any  fore- 
cast of  the  probable  course  of  the  case  must  be 
guided  rather  by  the  general  features  manifested 
than  by  any  reliance  upon  a  power  of  ascertaining 
the  exact  nature  of  the  lesion  :  the  degree  of  cyanosis 
of  the  face  and  extremities,  the  amount  of  dyspnoea 
occurring  on  any  exertion,  and  the  presence  or 
absence  of  associated  pulmonary  disease  constitute 
the  main  guides  available  for  forming  an  opinion. 
The  circumstances  of  the  patient  must  also  be  taken 
into  account,  since  the  subjects  of  cardiac  malfor- 
mations need  most  careful  attention  and  the  most 
favourable  surroundings  to  enable  them  to  survive. 
With  regard  to  the  different  varieties  of  defect,  it 
appears  that  patency  of  the  foramen  ovale  is  the 
least  serious,  since  small  degrees  of  this  malforma- 
tion are  compatible  with  the  attainment  of  advanced 
age.  Defects  in  the  ventricular  septum  come  next 
in  order  of  severity,  life  being  occasionally  pro- 
longed to  the  adult  period.  Cases  of  pulmonary 
stenosis  may  also  rarely  reach  adult  age,  but  the 
majority  die  in  childhood.  Patients  suffering  from 
total  atresia  of  this  arter)',  or  from  transposition  of 
the  aorta  and  pulmonary  artery,  seldom  live  many- 
months.  Foetuses,  the  subjects  of  atresia  of  the 
aorta,  are  seldom  viable,  and  stenosis  of  this  artery, 
if  congenital  and  affecting  the  orifice  of  the  vessel, 
is  generally  rapidly  fatal.  Stenosis  occurring  at  the 
junction  of  the  ductus  arteriosus  is  less  unfavour- 
able, and  is  even  compatible  with  the  attainment  of 
adult  life.  Rupture  of  the  aorta  may  be  the  ulti- 
mate cause  of  death  in  such  cases.  Tuberculosis 
occurring  in  patients  suffering  from  cardiac  de- 
formity is  likely  to  progress  rapidly  to  a  fatal  issue. 

Treatment.-  Present  knowledge  of  the  causa- 
tion of  congenital  deformities  is  not  sufficient  to 
indicate  any  definite  prophylactic  measures  to  be 
taken  by  the  pregnant  woman.  It  is  necessary  to 
guard  carefully  against  infectious  diseases,  and  to 
have  immediate  recourse  to  treatment  should  any 
symptoms  of  rheumatism  be  manifested.  The 
importance  of  observing  with  additional  care  during 
pregnancy  all  the  ordinary  rules  of  personal  hygiene 
should  be  impressed  upon  the  future  mother.  In 
children  who  are  the  subjects  of  congenital  heart- 
disease  nothing  can  be  done  to  remedy  the  defor- 
mity. Treatment  must  be  directed  to  making  the 
surroundings  of  the  patient  as  favourable  as  possible. 
Cold  is  particularly  to  be  guarded  against.  Cloth- 
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ing  should  be  warm  and  suited  to  the  season  of  the 
year.  It  may  be  advisable  to  spend  the  winter  in 
some  warm  climate.  Unnecessary  exertion  of  all 
kinds  is  to  be  avoided,  the  occurrence  of  dyspnoea 
giving  warning  in  individual  cases  of  the  attainment 
in  this  respect  of  the  limit  which  should  not  be 
overstepped.  The  risk  of  tuberculosis  should  be 
minimised  as  far  as  possible  by  maintaining  a  con- 
tinual supply  of  fresh  air — without  chilling  the 
patient — and  by  seeing  that  the  food  is  plentiful 
and  digestible.  Residence  should,  if  possible,  be 
in  a  warm  dry  locality,  upon  a  gravelly  soil.  The 
existence  of  a  family  tendency  to  rheumatism  makes 
all  the  above  precautions  even  more  urgently  neces- 
sary. Failure  of  the  heart,  when  it  occurs,  must 
be  treated  on  ordinary  lines  :  there  is  no  contra- 
indication to  the  use  of  digitalis  and  the  other 
cardiac  stimulants  in  these  cases.  The  slightest 
symptoms  of  bronchitis  must  be  at  once  recognised 
and  the  condition  treated.  It  is  scarcely  neces- 
sary to  insist  that  the  subjects  of  congenital  defor- 
mity of  the  heart  should  be  advised  not  to  marry. 
The  slighter  degrees  of  malformation  are  not  neces- 
sarily incompatible  with  occupations  involving  no 
muscular  exertion  and  no  special  liability  to  expo- 
sure to  cold  and  wet.     W.  Cecil  Bosanquet. 

HEART,  Morbid  Growths  in.— The  morbid 
growths  that  have  been  met  with  in  the  heart  may 
be  thus  enumerated  in  the  order  of  their  frequency : 

(1)  Secondary    tumours,    especially    carcinoma  ; 

(2)  Primary  sarcoma  and  lympho-sarcoma  ;  (3)  Non- 
malignant  tumours  ;  and  (4)  Cysts. 

Malignant  Disease.  —  Malignant  disease  of 
he  heart  is  very  rare,  and  is  generally  secondary. 
Occasionally  the  heart  becomes  involved  by  con- 
tinuity, the  lungs  and  mediastinum  having  been 
primarily  affected.  Cases  have  occurred  at  all 
periods  of  life,  from  infancy  to  old  age ;  but  at 
least  one  half  of  the  subjects  have  been  in  the 
middle  period  of  life.  The  disease  is  most  frequent 
in  males. 

Anatomical  Characters. — Carcinoma,  epi- 
thelioma, and  sarcoma  have  all  been  found  in  the 
heart  in  different  instances.  The  right  side  appears 
to  be  the  more  frequently  invaded  ;  but  the  disease 
is  generally  multiple.  The  morbid  growth  more 
often  presents  itself  upon  either  of  the  surfaces  of 
the  heart,  rather  than  in  its  substance.  Encepha- 
loid  is  the  most  common  ;  epithelioma  by  far  the 
most  rare.  The  extent  of  cardiac  wall  involved  by 
the  growth  is  sometimes  great.  When  the  nodules 
project  externally,  they  are  associated  with  peri- 
carditis, either  local  or  general.  Similarly,  promi- 
nent nodules  in  the  interior  of  the  heart  may  cause 
local  endocarditis  and  thrombosis  ;  in  other  instances 
the  valvular  structures  are  so  involved  that  incom- 
petence results.  In  very  rare  cases  the  degeneration 
and  softening  of  the  new  tissue  may  lead  to  rupture 
of  the  heart. 

Symptoms. — In  the  great  majority  of  cases  of 
malignant  disease  of  the  heart  no  symptoms  are 
present.  Very  rarely  the  subject  of  the  disease 
suffers  from  severe  prcEcordial  pain,  possibly  anginal, 
dyspnoea,  palpitation,  and  vomiting  ;  and  death  may 
occur  suddenly.  In  cancer  of  the  heart  spreading 
from  the  mediastinum  or  lungs,  dyspnoea,  cough, 
and  pain  are  necessarily  frequent  symptoms.  Ten- 
derness on  percussion  over  the  prajcordia  (in  associa- 
tion with  local  pain),  pericardial  friction,  and  endo- 
cardial murmurs  due  to  involvement  of  the  valvular 


apparatus  in  the  new-growth  are  the  only  physical 
signs  that  have  been  specially  observed. 

The  disease  naturally  ends  in  death,  perhaps 
suddenly. 

Malignant  disease  of  the  heart  has  probably  never 
been  diagnosed.  The  appearance  of  true  cardiac 
pain,  or  of  any  of  the  physical  signs  just  mentioned, 
in  the  course  of  a  case  of  cancer,  would  suggest 
that  the  heart  might  be  involved  secondarily. 

Treatm  ent.  — The  treatment  of  malignant  disease 
of  the  heart  is  limited  to  the  relief  of  distress. 

Non-Malignant  Tumours. — These  are  among 
the  very  rarest  of  morbid  appearances  in  connection 
with  the  heart.  Myoinata  have  been  recorded  as 
instances  of  this  class  of  diseases.  Lipomala, 
myxo/naia,  and  fibromata  have  been  described. 

Cysts. — The  occurrence  of  true  cysts  in  the 
myocardium  (hydatids,  abscesses,  hasmatomata,  and 
softening  gummata  being  excluded)  is  doubtful. 

Actinomycosis  is  very  rare,  and  may  simulate 
malignant  tumours.  It  is  generally  secondary  to 
primary  infection  of  the  lung. 

J.  Mitchell  Bruce. 

HEART,  Palpitation  of.— Synon.  :  Fr.  Pal- 
pitation dii  Cixitr ;  Ger.  Herzklopfe7i. 

Definition. — Abnormal  movement  of  the  heart, 
without  appreciable  structural  lesion  ;  the  movement, 
frequent  or  tumultuous,  varying  in  tone  and  force. 
See  Heart,  Functional  Disorders  of. 

HEART,    Passive   Congestion    of. — The 

coronary  veins,  like  the  veins  of  other  parts,  are 
subject  to  engorgement  when  the  flow  of  the  blood 
from  them  into  the  right  auricle  is  interrupted. 
The  most  common  cause  of  this  interruption  is 
dilatation  with  distension  of  the  cavities  of  the 
right  side  of  the  heart,  which  conditions  are  them- 
selves usually  due  either  to  emphysema  or  to  val- 
vular disease  of  the  heart.  Disease  of  the  trunks 
of  the  coronary  veins  and  pressure  upon  them  may 
be  regarded  as  less  frequent  causes  of  cardiac  con- 
gestion. 

Post  mortem,  congestion  of  the  heart  is  recognised, 
when  recent,  by  fulness  of  the  veins  on  the  surface 
of  the  organ  ;  by  oedema  of  the  loose  connective 
tissue  at  the  base  ;  and  ecchymosis  of  the  peri- 
cardium and  endocardium.  The  pericardial  sac 
contains  some  serous  or  sero-sanguinolent  effusion  ; 
and  the  mouth  of  the  coronary  sinus  may  be  found 
to  be  dilated.  When  the  congestion  is  slight,  gra- 
dually developed,  and  of  long  standing,  the  venous 
fulness  gives  rise  to  an  increased  formation  of  con- 
nective tissue  in  the  walls  of  the  heart,  which 
become,  in  consequence,  tough  and  indurated ; 
while  the  dilatation  of  the  cavities,  with  which  the 
congestion  is  associated,  is  rendered  permanent  by 
the  same  cause.  When  divided  with  the  knife,  the 
cardiac  walls  do  not  ^fall  inwards  ;  their  substance 
feels  like  a  piece  of  leather  ;  and  the  section  has  a 
smooth  homogeneous  appearance.  Microscopically, 
the  connective  tissue  seems  to  be  increased  in  quan- 
tity ;  and  the  muscular  fibres  are  in  a  condition  of 
granular,  fatty,  and  pigmentary  degeneration. 

Congestion  of  the  heart  should  never  be  over- 
looked in  estimating  the  effects  on  the  circulation 
of  passive  congestion,  which  must  impair  the  func- 
tional activity  of  the  heart  in  the  same  way  as  it 
impairs  that  of  the  liver,  stomach,  and  kidneys. 

J.  Mitchell  Bruce. 
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HEART,  Rupture  of.— The  heart  is  liable  to 
rupture  from  external  injuries,  and  from  causes  act- 
ing from  within.  The  latter  are  called  spontaneous 
ruptures,  and  these  only  will  be  considered  here. 

^Etiology. — Intrinsic  rupture  of  the  heart  may 
be  said  never  to  occur  spontaneously  when  the  walls 
are  healthy.  The  following  are  the  diseased  condi- 
tions of  the  heart's  walls  that  predispose  to  rupture  : — 
Myomalacia  cordis ;  hydatids,  new-growths,  and 
heemorrhage  in  the  walls  ;  abscess,  ulceration,  and 
fatty  degeneration.  Of  loo  recorded  cases  of  rup- 
ture, Quain  found  the  heart  fatty  in  77.  Of  the 
same  100  cases  63  were  over  sixty  years  of  age  ;  and 
of  98  cases  54  were  males.  The  exciting  cause  of 
rupture  of  the  heart  is  usually  excitement  or  effort  ; 
but  it  may  occur  during  rest  or  the  ordinary  avoca- 
tions of  life. 

Anatomical  Characters. — In  76  per  cent,  of 
cases  the  left  ventricle  was  the  seat  of  the  rupture  ; 
in  43  per  cent,  the  anterior  wall ;  the  right  ventricle 
was  ruptured  in  13  per  cent.;  the  right  auricle  in 
7  per  cent.  ;  the  left  auricle  in  2  per  cent.  ;  the  sep- 
tum in  4  per  cent. 

In  rupture  of  the  heart  the  torn  part  presents 
various  characters.  In  complete  rupture  the  opening 
may  hardly  admit  a  probe,  or  it  may  be  several 
inches  in  length  ;  it  may  be  longer  externally  or  in- 
ternally ;  single  or  multiple.  In  incomplete  xw^Awk 
the  injury  may  be  confined  to  the  internal  surface, 
or  to  the  external  surface,  or  it  may  occur  in  the 
substance  of  the  walls.  The  edges  of  the  rent  are 
ragged,  irregular,  from  tearing  or  splitting  of  the 
muscular  fibres,  and  sometimes  ecchymosed  ;  or  the 
parts  may  appear  ulcerated  or  perforated.  The 
pericardium  generally  contains  blood-clot  and  serum. 

Mechanism. — When  the  walls  of  the  heart  are 
softened  by  degeneration,  or  are  very  thin,  as  is 
sometimes  the  case  in  the  auricles  or  the  right 
ventricle,  they  may  give  way  before  the  pressure  to 
which  they  are  exposed  during  muscular  efforts  or 
strains,  or  even  in  the  ordinary  action  of  the  organ. 
A  part  of  the  wall  of  the  heart  is  then  torn  across  by 
the  contraction  of  the  healthy  fibres  among  which  the 
tear  occurs.  Or  again,  when  the  walls  of  the  heart 
are  thick,  lit  may  be  that  the  outer  surface,  being 
strained  over  the  contents  of  a  distended  ventricle, 
as  would  be  the  outer  surface  of  an  overbent  hoop, 
gives  way,  tears,  and  the  opening  gradually  extends 
from  without  inwards.  Thus  rupture  is  more  fre- 
quent in  the  left  than  in  the  right  ventricle,  and  its  ex- 
planation is  to  be  found  in  the  fact  that  it  is  also  more 
frequently  the  seat  of  fatty  degeneration.  Further, 
if  hiemorrhage  takes  place  into  a  softened  spot  in  the 
substance  of  the  heart,  the  hfemorrhagic  area  may 
yield  either  externally  or  internally,  and  give  rise  to 
rupture. 

Symptoms. — The  symptoms  of  rupture  of  the 
heart  may  be  described  as  ( I )  premonitory,  and 
(2)  immediate.  The  former  indicate  a  diseased  con- 
dition of  the  organ — breathlessness  on  exertion,  palpi- 
tation, more  or  less  irregularity  of  pulse  and  faintness. 
These  symptoms  may  be  so  slight  as  hardly  to  attract 
attention  ;  or  so  severe  as  to  cause  intense  suffering. 
In  the  majority  of  cases  no  mention  is  made  of  pre- 
ceding symptoms,  and  death  is  sudden. 

The  occurrence  of  the  lesion  itself,  when  the 
patient  lives  long  enough  to  describe  his  sensations, 
is  always  marked  by  intense  praecordial  pain,  distress 
in  breathing,  restlessness,  rapid  and  irregular  pulse, 
faintness,  pallor,  coldness  of  the  skin,  sometimes 
vomiting,  and  loss  of  consciousness  and  convulsions. 


If  life  be  prolongedibeyond  a  few  minutes,  there  may 
be  slight  intermission  in  the  progress  of  these 
symptoms.  The  duration  of  the  attack  itself  varies 
remarkably.  In  71  out  of  100  cases,  death  occurred 
within  one  or  two  minutes.  One  patient,  however, 
lived  eight  days,  I  six  days,  I  three  days,  5  two 
days,  3  nearly  twenty-four  hours,  and  19  various 
times  between  five  minutes  and  twelve  hours. 

The  physical  signs,  so  far  as  they  can  be  ascer- 
tained, are  diminished  impulse  ;  muffled,  distant,  or 
imperfectly  developed  sounds  ;  and  a  weak  and  in- 
termittent pulse. 

Course  and  Terminations. — The  progress  of 
the  fatal  malady  depends  much  upon  the  seat  of  the 
rupture,  the  size  of  the  opening,  and  the  rapidity 
with  which  the  extension  of  the  laceration  takes 
place.  When  the  septum  is  torn,  there  is  no  ex- 
ternal haemorrhage,  and  life  is  prolonged  until  the 
patient  dies  from  disturbance  in  the  functions  of  such 
an  important  organ  as  the  heart.  The  pi'ogress  of 
the  symptoms  is  also  influenced  by  the  direction  and 
course  of  the  rupture.  If  the  torn  fibres  overlap 
from  the  inside  or  from  the  outside,  the  injury  pene- 
trates slowly  through  the  cardiac  wall,  and  the  fatal 
progress  is  also  slow. 

Prognosis. — As  far  as  is  known,  rupture  of  the 
heart  is  always  fatal.  Still  it  is  possible  that  such 
an  accident,  owing  to  the  small  size  of  the  opening, 
its  incomplete  character,  and  its  occlusion  by  a 
coagulum,  might  not  end  in  death. 

Treatment. — Little  can  be  done  in  the  way  of 
treatment  of  rupture  of  the  heart.  The  patient's 
sufferings  must  be  relieved  by  a  hypodermic  injec- 
tion of  morphine,  or  by  the  use  of  sedatives  or 
antispasmodics.  Perfect  rest  should  be  maintained 
if  possible.  Richard  Quain. 

J.  Mitchell  Bruce. 

HEART,  Syphilis  of— Syphilitic  disease  of 
the  walls  of  the  heart  is  comparatively  rare.  The 
congenital  as  well  as  the  acquired  form  of  the 
disease  has  been  met  with. 

Anatomical  Characters. — This  morbid  con- 
dition presents  two  leading  forms.  Gnnnnata  of  the 
heart  appear  as  pale  yellow  patches  in  the  cardiac 
wall,  or  are  found  on  section  as  yellowish  nodules. 
They  present  a  variety  of  appearances,  according  to 
their  age.  When  young,  they  are  firm  or  even 
fibrous,  elastic  and  homogeneous  ;  creak  on  sec- 
tion ;  and  are  very  slightly  succulent  :  when  older, 
they  become  soft  and  cheesy.  In  either  form  the 
masses  are  not  isolated,  but  pass  continuously  into 
the  myocardium,  either  directly  or  through  the 
medium  of  soft  vascular  connective  tissue,  so  that 
they  were  originally  described  in  this  country  as 
'infiltrations'  or  '  fibrinous  deposits.'  The  super- 
jacent endocardium  or  pericardium  is  vascularised 
and  dull  in  the  early  stage  of  the  nodules  ;  opaque 
and  thickened  in  the  more  advanced  stage.  The 
masses  or  nodules  occur  in  various  numbers  in  dif- 
ferent instances,  but  are  generally  multiple.  They 
may  be  found  in  any  part  of  the  heart.  Gummata 
most  frequently  become  caseous  in  the  centre,  as 
described  ;  and  they  may  then  soften  more  com- 
pletely and  discharge  inwards,  leading  to  acute 
cardiac  aneurysm  and  ulcer  of  the  wall  ;  but  more 
frequently  the  cheesy  products  are  in  a  great  mea- 
sure absorbed,  leaving  a  puckered  fibroid  patch 
behind. 

The  second  form  of  syphilitic  disease  of  the  myo- 
cardium is  the  fibroid  itatch.    This  is  sometimes 
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well-defined  and  localised,  and  in  such  instances  it 
represents  the  stage  of  full  development  of  an  area 
of  ordinary  syphilitic  interstitial  inflammation.  In 
other  specimens  the  fibroid  patches  appear  as  irregu- 
lar masses  of  indurated  fibrous  tissue,  occupying 
part  of  the  wall  of  the  heart,  and  sending  septa  into 
the  depth  of  the  myocardium,  while  the  endocardium 
and  pericardium  that  correspond  to  them  are  opaque, 
thickened,  and  puckered.  The  syphilitic  nature  of 
such  patches  may  be  determined  by  the  presence  of 
specific  lesions  in  other  viscera  ;  and  doubtless  they 
may  originate  in  incomplete  local  or  temporary 
invasion  of  the  coronary  branches  by  syphilitic 
arteritis. 

An  intermediate  form  of  the  disease  is  one  in 
which  the  outer  zone  of  the  gumma  has  undergone 
development  into  fibrous  tissue,  and  the  caseous  centre 
remains. 

The  microscopical  characters  of  syphilitic  growths 
do  not  require  to  be  described  here.  In  the  heart, 
the  primary  seat  of  the  disease  is  the  intermuscular 
tissue.  The  muscular  fibres  lying  imbedded  in  the 
gummatous  products  or  in  the  fibroid  growth  are 
either  healthy  in  appearance,  or  fattily  degenerated 
and  broken  up. 

Syphilitic  endarteritis  also  affects  the  coronary 
vessels  or  their  branches,  and  may  give  rise  to  in- 
farction of  the  walls  of  the  heart,  softening,  or 
fibrosis  as  described  above. 

Among  the  occasional  effects  of  syphilitic  disease 
of  the  myocardium  are  chronic  aneurysm  of  the 
walls  ;  distortion  of  the  orifices  and  of  the  valves 
and  their  appendages  ;  and,  more  frequently,  adhe- 
sion of  the  pericardial  surfaces.  Some  of  the  other 
viscera  present,  as  a  rule,  evidence  of  syphilis. 

Symptoms. — The  suljjects  of  syphiHs  of  the 
walls  of  the  heart  may,  from  a  clinical  point  of  view, 
be  divided  into  three  classes.  The  first  class  of 
patients  suffer  from  some  one  or  other  of  the  ordi- 
nary symptoms  of  chronic  cardiac  disease,  such  as 
dyspnoea,  cardiac  distress,  palpitation,  pulmonary 
complications,  and  general  dropsy  ;  while  the  phy- 
sical signs  are  those  of  cardiac  enlargement,  and 
possibly  of  valvular  incompetence.  Praecordial  un- 
easiness, syncopal  attacks,  and  remarkable  infre- 
quency  of  the  pulse  have  been  prominent  features 
in  several  recorded  cases. 

The  second  class  of  subjects  of  this  disease  die 
suddenly,  after  few  if  any  complaints  referable  to 
the  heart. 

The  third  class  die  of  syphilitic  marasmus,  and 
may  or  may  not  present  some  evidence — by  physical 
signs  or  otherwise — that  the  heart  is  not  sound. 

In  many  of  the  cases  other  symptoms  of  visceral 
syphilis  have  been  prominent,  for  example,  pheno- 
mena connected  with  the  nervous  system. 

Diagnosis. — Well-defined  symptoms  and  phy- 
sical signs  connected  with  the  heart,  particularly 
those  just  mentioned,  occurring  in  a  syphilitic  sub- 
ject at  a  comparatively  early  age  for  degenerative 
lesions,  would  furnish  considerable  grounds  for  the 
diagnosis  of  specific  cardiac  disease,  in  the  absence 
of  other  more  probable  causes — such  as  a  history  of 
endocarditis,  strain,  or  Bright's  disease.  Success  of 
specific  treatment  supports  the  diagnosis. 

Prognosis. — If  such  a  diagnosis  were  positively 
made,  the  prognosis  would  be  by  no  means  favour- 
able in  spite  of  the  hope  that  the  condition  might  be 
successfully  controlled  by  specific  treatment,  the 
coronary  arteries  being  frequently  involved  and  the 
nutrition  of  the  myocardium  seriously  threatened. 


The  liability  to  sudden  death  must  not  be  over- 
looked. 

Treatment. — Anti-syphilitic  remedies,  espe- 
cially potassium  iodide,  should  be  freely  tried,  along 
with  other  cardiac  measures  indicated  on  general 
principles.  See  also  Heart,  Valves  and  Orifices  of. 
Diseases  of.  J.  Mitchell  Bruce. 

HEART,  Thrombosis  of. — Synon.  :  Ileart- 
clotting  ;  Fr.  Thrombose  Cardiaqtte ;  Ger.  Gerin- 
7iiingen  im  Herzen  ;  Herzpolypen. 

Definition. — Coagulation  of  the  blood  within 
the  cavities  of  the  heart  during  life. 

/Etiology. — Thrombosis  of  the  heart  is  princi- 
pally determined  by  local  arrest  of  the  movements 
of  the  blood  within  its  cavities.  The  peculiar  sac- 
cular condition  of  the  extremities  of  the  auricular 
appendages,  and  the  trabecular  arrangement  of  the 
columns  earner  of  the  ventricles,  as  well  as  the 
distance  of  the  same  parts  from  the  main  blood- 
currents,  determine  the  favourite  localisation  of  the 
thrombosis.  Roughening  of  the  endocardium  and 
the  presence  of  micro-organisms  are  also  causes  of 
cardiac  thrombosis,  which  might  be  considered  less 
common  than  those  already  mentioned,  unless  vege- 
tations, the  fibrinous  coagula  of  endocarditis,  be 
regarded  as  thrombi,  which,  in  the  strict  sense  of 
the  term,  they  are.  Certain  conditions  of  the 
blood  contribute  to  the  occurrence  of  cardiac 
thrombosis.  Finally,  thrombi  once  formed  tend  to 
promote  the  further  progress  of  the  condition.  See 
Thrombosis. 

Anatomical  Characters. — Coagula  found 
within  the  heart  are  of  two  kinds,  which  have  been 
termed  active  and  passive,  according  as  they  are 
formed  during  life,  or  at  or  after  death,  respectively  ; 
and  the  characters  of  the  former,  with  which  alone 
we  are  here  concerned,  cannot  be  understood  until 
those  of  the  latter  have  been  briefly  described. 

Passive  coagula  are  found  in  the  heart  in  most 
necropsies,  occupying  the  track  of  the  principal 
blood-currents.  Frequently  they  appear  as  black  or 
red  blood-clots,  occupying  the  auricles  principally,' 
and  moulded  in  their  cavities.  In  other  cases  they 
take  the  form  of  masses  of  firm  whitish  fibrin, 
cleaving  with  some  tenacity  to  the  endocardium,  but 
not  truly  adherent  ;  matted  with  the  chordae  ten- 
dinese  and  columnas  carneae  ;  and  projecting  some 
distance  into  the  pulmonary  artery.  Or,  again, 
passive  coagula  may  be  a  combination  of  the  two 
previous  forms,  the  upper  part  (according  to  the 
position  of  the  body)  being  decolourised  or  fibrinous, 
the  deeper  part  resembling  more  an  ordinary  blood- 
clot.  In  certain  cases  these  passive  clots  are  pecu- 
liar. In  phthisis  and  other  diseases  proving  fatal 
by  very  slow  exhaustion,  they  are  remarkably  firnt 
and  fibrinous,  and  closely  matted  among  the  chordae 
tendineae — appearances  which  seem  to  indicate  that 
coagulation  was  slowly  proceeding  for  some  time 
before  the  heart  finally  ceased  to  beat.  In  anaemia 
they  are  jelly-like  and  translucent.  In  leuchjemia 
they  are  soft  and  creamy  in  appearance,  and  yield, 
when  broken  up,  a  puriform  fluid.  In  the  acute 
exanthemata  these  passive  clots  are  soft  and  friable  ; 
and  in  many  cases  of  these  and  of  other  forms  of  acute 
disease  and  of  sudden  death,  no  coagula  are  found 
in  the  heart,  which  contains  only  fluid  blood. 

Active  coagula — the  result  of  thrombosis  of  the 
heart — are,  on  the  contrary,  situated  in  the  saccular 
appendages  of  the  auricles,  at  the  apices  of  the 
ventricles,  and  in  the  recesses  behind  and  betweert 
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the  columnaj  carneje — in  other  words,  as  far  as  pos- 
sible from  the  track  of  active  blood-currents.  In 
these  situations  they  may  be  seen  projecting  in  the 
form  of  fleshy  knobs  or  globes,  with  their  free  surface 
smooth  and  rounded.  Their  deep  surface  is  adhe- 
rent to  the  endocardium,  from  which,  however,  it 
can  generally  be  separated  without  much  difficulty, 
leaving  behind  it  a  discoloured  mark.  If  the 
thrombus  be  incised,  it  will  be  found  to  be  lami- 
nated in  structure,  somewhat  after  the  fashion  of  an 
onion,  the  colour  of  the  section  being  greyish-brown 
or  yellowish,  with  irregular  patches  of  red  and 
black.  In  most  instances  the  centre  is  less  firm 
than  the  periphery  ;  it  usually  consists  of  a  sanious 
puriform  fluid. 

If  the  process  of  thrombosis  have  been  proceeding 
for  some  time,  these  formations  may  extend  in  all 
directions,  embrace  the  columnje  carnese,  coalesce 
in  front  of  them,  and  finally  may  fill  up  a  consider- 
able portion  of  one,  or  even  of  more  than  one, 
cavity.  The  thrombi  are  generally  friable  ;  but 
sometimes  they  gain  in  firmness  by  the  deposit  of 
lime-salts  within  them  ;  and  at  other  times  it  is 
possible  that  they  become  detached  and  form  into 
the  '  fibrinous  balls  '  which  have  been  found  lying 
free  in  the  cavities  of  the  auricles.  Cardiac  thrombi 
may,  in  part  at  least,  be  reabsorbed.  They  frequently 
give  way  during  life  ;  and  portions  of  them,  as  well 
as  of  their  puriform  contents,  are  conveyed  into  the 
circulation,  causing  embolism  and  pysemia. 

Symptoms. — The  clinical  phenomena  associated 
with  cardiac  thrombosis  may  be  described  as  those 
of  the  last  stage  of  chronic  disease  of  the  heart. 
Precordial  distress  and  restlessness  ;  irregularity 
and  feebleness  of  the  pulse  ;  oedema  and  coldness  of 
the  extremities ;  pulmonary  congestion,  infarction 
and  oedema ;  dulness  of  expression,  and  sopor, 
broken  by  low  weak  delirium  ;  with  other  symp- 
toms, as  well  as  with  the  signs  of  cardiac  failure  and 
insufficient  emptying  of  the  cavities  in  systole — all 
these  phenomena  are  associated  with  the  process  of 
active  coagulation  within  the  heart.  These  pheno- 
mena are  not  directly  referable  to  the  thrombosis. 
All  that  can  be  said  is,  that  in  such  a  case  throm- 
bosis is  probably  going  on  and  increasing  the  em- 
barrassment and  the  gravity  of  the  condition.  An 
unusual  degree  of  progressive  cyanosis  appears  in 
some  instances.  The  symptoms  of  arterial  embolism 
may  suddenly  make  their  appearance  from  detach- 
ment of  particles  of  the  clots  ;  and,  if  the  puriform 
contents  find  their  way  into  the  circulation,  septi- 
caemia may  result. 

Cardiac  embolism. — The  dislodgment  en  masse 
of  a  large  venous  thrombus,  and  the  impaction  of 
the  same,  or  of  a  '  fibrinous  ball,'  in  one  of  the 
orifices  of  the  heart  have  frequently  caused  rapid 
death.    See  Pulmonary  Vessels,  Diseases  of 

Diagnosis. — In  the  presence  of  the  very  serious 
conditions  with  which  cardiac  thrombosis  is  usually 
associated,  the  question  of  its  existence  is  not  a 
point  of  great  importance. 

Treatment. — The  treatment  of  cardiac  throm- 
bosis consists  in  the  treatment  of  its  cause  ;  and 
nothing  is  demanded  or  can  be  done  for  the  former 
which  is  not  indicated  for  the  relief  of  the  latter. 

The  treatment  of  embolism  of  the  pulmonary 
artery  is  described  separately. 

J.  Mitchell  Bruce. 

HEART,  Tuberculosis  of.— Independently  of 
the  pericardium,  the  heart  itself  is  believed  to  be 


rarely  the  seat  of  tuberculosis.  Grey  miliary  tu- 
bercles have  been  found  in  the  connective  tissue  of 
the  wall  of  the  heart  in  acute  general  tuberculosis. 
Tubercle-bacilli  occasionally  occur  on  endocardial 
ulcers.  In  other  instances  the  '  tubercle  '  has  been 
of  the  yellow  or  cheesy  kind,  in  the  form  of  small 
nodules  lying  at  various  depths  in  the  muscular 
tissue  beneath  the  pericardium  ;  the  latter  also  being 
frequently  affected,  as  well  as  the  lungs,  intestines, 
and  other  organs. 

There  appears  to  be  no  evidence  that  tuberculosis 
of  the  myocardium  gives  rise  to  definite  symptoms, 
or  that  it  can  be  recognised  during  life. 

J.  Mitchell  Bruce. 

HEART,  Valves  of,  Aneurysm  of.— De- 
finition. -A  valvular  aneurysm  is  a  circum- 
scribed pouching  or  sacculation  of  one  of  the  valve- 
segments. 

Description. — Two  forms  of  aneurysm  of  the 
valves  of  the  heart  are  met  with.  In  the  one,  the 
whole  thickness  of  the  valve  is  dilated  by  the  blood- 
pressure  so  as  to  form  a  pouch  ;  in  the  other,  one 
of  the  lamellae  being  ulcerated  by  endocarditis,  the 
blood  pushes  the  remaining  lamella  before  it  to 
form  a  sac.  The  second  form,  which  is  sometimes 
called  'acute  valvular  aneurysm,'  occurs  most  com- 
monly in  ulcerative  endocarditis.  Valvular  aneurysms 
vary  in  size  from  a  pea  up  to  a  pigeon's  egg.  The 
orifice  is  almost  invariably  towards  the  side  of 
greatest  blood-pressure — those  on  the  mitral  valve 
opening  towards  the  left  ventricle,  those  on  the 
aortic  valves  towards  the  aorta.  They  are  usually 
rounded  in  shape,  but  may  have  irregular  prolonga- 
tions between  the  lamellse  of  the  valves.  Valvular 
aneurysms  are  sometimes  multiple.  The  valves  of 
the  right  side  of  the  heart  are  seldom  affected.  The 
mitral  valves  are  the  seat  of  the  larger  aneurysms, 
and  are  twice  as  often  aneurysmal  as  the  aortic 
valves. 

Valvular  aneurysms  terminate  commonly  by  early 
rupture,  giving  rise  to  perforation  and  consequent 
insufficiency  of  the  valve,  and  often  leading  to  con- 
siderable laceration.  Rupture  occurs  more  rapidly 
in  aneurysm  of  the  aortic  valves.  Mitral  aneurysms 
occasionally  become  chronic,  and  filled  with  solid 
blood-clot ;  and  aneurysms  of  the  aortic  valves  may 
more  rarely  be  found  in  this  condition. 

Symptoms. — When  seated  on  the  mitral  valve, 
aneurysms  usually  give  rise  to  no  signs  until  the  per- 
foration and  laceration  of  the  valve  suddenly  develop 
the  murmur  of  mitral  insufficiency.  An  aneurysm 
of  one  of  the  aortic  segments  may  cause  a  soft 
systolic  murmur  over  the  valves,  which  one  day,  as 
the  sac  ruptures,  is  supplemented  by  a  diastolic 
murmur,  and  accompanied  by  the  symptoms  of  aortic 
regurgitation.  The  phenomena  of  this  accident  are 
similar  to  those  of  sudden  rupture  of  an  aortic  valve. 

B.  Walter  Foster. 

HEART,  Valves  and  Orifices  of.  Diseases 

of. — Classification. — Two  different  forms  of  dis- 
order of  the  circulation — obstruction  and  regurgita- 
tion— may  result  mechanically  from  disease  of  the 
valves  and  orifices  of  the  heart.  Valvular  disease, 
on  the  one  hand,  is  said  to  be  obstructive  when 
narrowing  of  an  orifice  (stenosis)  presents  an  ob- 
stacle to  the  passage  of  the  blood-current.  On  the 
other  hand,  when  the  blood  regurgitates  or  flows 
Ijack  through  an  orifice,  in  consequence  of  imperfect 
closure  (insufficiency)  of  the  valves,  due  either  to 
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valvular  changes  or  to  widening  of  the  orifice,  the 
condition  is  called  regtirgitation. 

Aneurysm  of  the  valves  of  the  heart  is  discussed 
separately.    See  Heart,  Valves  of,  Aneurysm  of. 

^Etiology. — Each  of  the  orifices  of  the  heart 
may  be  affected  with  one  or  both  forms  of  disease, 
but  the  frequency  with  which  they  are  severally 
attacked  varies.  The  results  of  organic  disease 
are  chiefly  met  with  in  the  left  side  of  the  heart, 
and  are  due  to  local  inflammation  (endocarditis)  and 
its  consequences,  or  to  chronic  degenerative  changes, 
such  as  atheroma.  In  adult  life  the  valves  of  the 
left  side  are  more  frequently  affected  than  those  of 
the  right,  because  they  have  to  bear  a  much  greater 
pressure  ;  but  in  foetal  life,  when  the  pressure  is  re- 
versed, the  right  valves  suffer  more.  Endocarditis 
is  commonly  of  rheumatic  origin,  and  attacks  the 
mitral  more  frequently  than  the  aortic  valves  ;  the 
former  having  to  sustain  the  full  force  of  the  ventri- 
cular systole,  while  the  latter  only  bear  the  force  of 
the  aortic  recoil.  In  addition  to  rheumatic  fever, 
the  chief  diseases  which  tend  to  develop  endocar- 
ditis are  pyaemia,  septicaemia,  and  the  acute  infective 
fevers.  Valvular  disease  may  be  met  with  in  chorea, 
but  in  this  connection  is  probably  of  rheumatic 
origin.  Gonorrhoeal  infection  is  occasionally  fol- 
lowed by  endocarditis.  The  aortic  valves  and 
orifice  are  more  commonly  affected  than  the  mitral 
by  chronic  endarteritis  extending  from  the  aorta,  the 
chief  causes  of  which  are  gout,  old  age,  syphilis, 
chronic  renal  disease,  strain,  and  the  abuse  of 
alcohol.  These  facts  explain  why  mitral  affections 
(commonly  rheumatic)  occur  mostly  in  early  life,  and 
aortic  affections  in  later  life.  Valvular  lesions  are 
more  common  in  men  than  in  women,  owing  to  their 
more  laborious  occupations.  Direct  rupture  of  a 
valve  owing  to  a  sudden  strain  may  occur.  This  is 
most  frequently  met  with  in  the  aortic  valves,  but 
similar  accidents  may  occur  to  the  mitral  valve  and 
its  tendinous  cords.  Valvular  defects  are  also  due 
in  some  cases  to  congenital  malformations.  See 
Heart,  Malformations  of. 

Anatomical  Characters. — The  pathological 
changes  in  the  valves  and  orifices  of  the  heart, 
which  cause  valvular  defects,  are  mostly  the  results 
of  acute  or  chronic  endocarditis.  In  the  acute  form, 
the  valvular  lesion  is  caused  by  the  growth  of  vege- 
tations which  interfere  with  the  action  of  the  valve- 
segments  ;  or  by  softening  and  ulceration  of  the 
valve-structure,  which  lead  to  valvular  aneurysm 
and  perforation,  or  to  loss  of  substance  and  conse- 
quent insufficiency.  The  more  chronic  forms  of 
inflammation  produce  thickening  of  the  valves  from 
overgrowth  of  the  connective  tissue,  with  subsequent 
retraction  from  shrinking  of  the  newly  formed  fibrous 
elements  ;  or  adhesion  of  the  valve-segments  causing 
stenosis. 

Aortic  stenosis,  when  not  due  to  congenital  mal- 
formation, is  generally  the  result  of  thickening  and 
calcareous  degeneration  of  the  valves,  or  of  deformity 
of  the  valves  from  vegetative  growths  which  obstruct 
the  free  passage  of  the  blood  from  the  ventricle. 
Sometimes  it  is  due  to  adhesion  of  the  valves  pre- 
venting their  elevation,  and  causing  them  to  form 
a  diaphragm  with  a  narrow  central  aperture.  More 
rarely  it  is  caused  by  thickening  and  contraction  of 
the  fibrous  ring  of  the  aortic  orifice,  gradually  in- 
volving the  valves  ;  or  by  endocardial  thickening 
producing  contraction  immediately  beneath  the 
aortic  ring. 

Mitral  stenosis   results  most   frequently  from 


thickening  and  rigidity  of  the  valves,  which  contract 
all  round  the  mitral  orifice,  so  as  to  narrow  the  out- 
let, and  form  a  diaphragm  between  the  auricle  and 
the  ventricle.  This  diaphragm  is  in  some  cases 
funnel-shaped,  while  in  others  the  mitral  orifice  is 
transformed  into  a  button-hole  aperture,  or  nar- 
rowed to  the  size  of  a  goose-quill.  The  tendinous 
cords  of  the  valve  are  shortened,  and  their  muscles 
thickened.  In  some  cases  the  valves  are  smooth 
and  thin  ;  in  others  they  are  thickened,  studded  with 
vegetations,  rough  and  calcareous.  This  latter  state 
may  cause  stenosis,  without  any  funnel-formation, 
as  may  also  fibrinous  clots  or  polypi  obstructing  the 
orifice.  In  many  cases  of  mitral  stenosis  the  valves 
are  also  insufficient.  Mitral  stenosis  is  mostly  ob- 
served in  young  females,  as  a  result  of  mild  rheu- 
matic attacks  or  chorea.  It  is  sometimes  called 
congenital  in  cases  in  which  it  can  be  referred  to 
no  acute  illness. 

Aortic  insufficiency  sometimes  depends  on  dilata- 
tion of  the  aortic  orifice,  due  to  softening  of  the 
aortic  coats,  with  little  or  no  change  in  the  valves, 
which  are  incapable  of  closing  the  enlarged  orifice. 
This  may  be  called  relative  insufficiency.  \'^egeta- 
tions,  thickening,  retraction,  calcareous  degenera- 
tion, adhesions,  perforations,  loss  of  substance,  and 
rupture  of  the  valve-segments  by  effort  are  all 
causes  of  aortic  insufficiency.  In  rupture  of  the 
valves,  a  full  description  of  which  was  first  given 
by  Sir  Richard  Quain  [Edin.  Mojtthly  Joiirn.  1846), 
the  valve-segment  is  torn  from  its  angle  of  attach- 
ment, and  its  free  edge  retroverted  towards  the 
ventricle.  This  accident  happens  most  frequently 
in  cases  where  the  valves  were  previously  diseased 
by  chronic  inflammatory  changes  connected  with 
the  strain  of  very  laborious  occupations,  and  in 
such  cases  further  laceration  may  subsequently  occur. 

Mitral  inszifficiency  is  due  to  thickening,  retrac- 
tion, or  deformity  from  vegetations,  of  the  valve- 
curtains  ;  adhesion  of  the  curtains  to  each  other  or 
to  the  ventricular  wall ;  and  calcareous  degenera- 
tion. In  some  instances  one  of  the  valves  is 
perforated  or  torn  ;  and  sometimes  the  tendinous 
cords  are  shortened  and  thickened,  or  ruptured  as 
the  result  of  degeneration,  preventing  the  normal 
action  of  the  valve-curtains.  In  rarer  cases  asso^ 
ciated  with  dilated  ventricle,  the  papillary  muscles 
are  so  weakened  by  degeneration  that  they  can  no 
longer  aid  in  the  closure  of  the  orifice.  Dilatation 
of  the  left  auriculo-ventricular  orifice  is  also  a  cause 
of  relative  mitral  insufficiency.  This  form  is  un- 
connected with  structural  valve-changes,  and  is  due 
to  defective  muscular  contraction,  such  as  occurs  in 
anaemia,  typhoid  fever,  and  the  failing  systole  of  the 
later  stages  of  aortic  insufficiency. 

Valvular  defects  on  the  right  side  of  the  heart  are 
due  to  similar  changes.  They  arise  chiefly  during 
foetal  life,  when  the  right  cavities  have  to  bear 
greater  pressure.  In  adult  life  these  defects  are 
generally  associated  with  diseases  of  the  lungs, 
which  cause  increased  tension  in  the  right  cavities, 
and  lead  to  their  dilatation. 

Combined  valvular  lesions  are  not  infrequent. 
The  most  common  are  stenosis  and  insufficiency  of 
the  aortic  valves,  along  with  the  same  morbid 
changes  of  the  mitral  valves.  Endocarditis  of  the 
mitral  orifice  may  spread  directly  to  the  aortic  valves 
by  way  of  the  intervening  surface  of  endocardium. 
In  the  last  stages  of  both  forms  of  aortic  valve- 
disease,  the  mitral  valve  becomes  insufficient,  either 
from  chronic  endocarditis,  or  from  dilatation  of  the 
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ventricle  and  of  ihe  auriculo-ventriciilar  orifice. 
Mitral  stenosis  is  not  infrequently  associated  with 
aortic  insufficiency,  but  is  more  commonly  con- 
nected with  some  degree  of  narrowing  at  the  aortic 
orifice.  Tricuspid  insufficiency  is  usually  met  with 
in  the  last  stages  of  diseases  of  the  left  heart  and  of 
some  forms  of  pulmonary  affection  ;  and  tricuspid 
stenosis  as  a  congenital  malformation  is  met  with 
in  connection  with  a  similar  narrowing  of  the  mitral 
orifice. 

Effects. — Valvular  diseases  of  the  heart  pro- 
duce a  series  of  morbid  phenomena,  which  are 
connected  together  by  a  necessary  sequence.  Each 
and  every  form  of  valvular  defect  impairs  the 
perfection  of  the  heart  as  a  pumping  machine,  and 
disturbs  the  normal  relations  between  the  contents 
of  the  arteries  and  of  the  veins.  In  front  of  the 
lesion  there  is  less  blood  ;  behind  it  there  is  more. 
In  aortic  valvular  diseases,  the  first  effects  are 
increase  of  the  blood-pressure  in  the  left  ventricle, 
and  lessened  blood-pressure  in  the  aorta ;  next, 
from  the  difficulty  which  the  left  auricle  has  in 
emptying  all  its  contents  into  an  over-full  ventricle, 
there  is  produced  increased  pressure  in  the  left 
auricle  and  pulmonary  veins.  Lesions  of  the  mitral 
valve  cause  similar  results  :  first,  increased  pressure 
in  the  left  auricle,  less  pressure  in  the  left  ventricle, 
and  consequently  lessened  pressure  in  the  aorta, 
with  a  gradual  increase  of  pressure  extending  from 
the  left  auricle  to  the  pulmonary  veins.  Aortic 
affections  thus  act  first  on  the  arterial,  and  secondly 
on  the  pulmonary  circulation  ;  while  mitral  lesions 
affect  the  pulmonary  vessels  more  immediately. 
The  final  results  of  the  two  forms  are,  however, 
identical,  and  may  be  stated  in  the  form  of  a  law — 
nainely,  that  all  valvular  diseases  of  the  heart  tend 
to  lessen  the  quantity  of  hlood  in  the  arterial  system, 
and  to  produce  increased  fulness  and  stasis  in  the 
veins.  From  the  action  of  this  law,  various  asso- 
ciated visceral  disorders  follow  as  consequences. 
These  disorders,  however,  vary  greatly  in  the  period 
of  their  occurrence,  and  in  the  intensity  of  their 
manifestations.  This  variation  is  due  to  the  more 
or  less  -  perfect  way  in  which  the  original  valvular 
defect  has  been  compensated  for,  by  changes  in  the 
power  of  the  cardiac  muscle  and  in  the  capacity  of 
the  cardiac  cavities.  These  changes  often  suffice 
to  maintain  fairly  the  normal  balance  between  the 
arterial  and  venous  contents,  thus  compensating  for 
the  valve  lesion  ;  and  the  process  by  which  this  is 
effected  demands  careful  consideration. 

Compensation. — Compensation  is  effected  dif- 
ferently, according  to  the  form  of  disease.  It  may 
be  stated  generally,  that  it  consists  in  hypertrophy 
of  the  cavity  immediately  behind  the  defect.  Now 
hypertrophy  means  increased  contractile  power,  and 
consequently  better  filling  of  the  arteries,  and 
increased  arterial  tension.  Thus  it  makes  up  for 
the  valvular  incompetency,  which  tends  to  lessen 
arterial  tension.  When  the  increased  power  of  the 
ventricle  exactly  balances  the  effects  of  the  valvular 
mischief,  the  compensation  is  complete. 

In  aortic  stenosis,  hypertrophy  of  the  left  ventricle 
is  the  mode  in  which  compensation  is  effected  ;  the 
obstacle  to  the  blood-current  is  overcome  by  the  in- 
creased muscular  power. 

In  aortic  insufficiency  there  is  some  dilatation  of 
the  ventricle  as  the  primary  result  of  the  lesion, 
accompanied  by  hypertrophy  of  the  muscular  wall. 
A  sufficient  excess  of  blood  is  thrown  into  the  aorta 
at  each  systole  to  allow  for  the  regurgitation  during 


each  diastole  ;  and  thus  the  balance  is  maintained, 
though  not  always  equably. 

In  mitral  lesions  the  left  auricle  is  dilated  as  the 
primary  consequence  of  the  condition  of  the  valves  ; 
hypertrophy  follows,  but  is  generally  insufficient  to 
prevent  increased  fulness  of  the  pulmonary  veins. 
This  impedes  the  circulation  in  the  lungs  ;  and  in- 
creased tension  in  the  pulmonary  artery  soon  begets 
the  necessary  hypertrophy  of  the  right  ventricle.  It 
is  by  means  of  this  increased  power  of  the  right 
ventricle  that  the  blood  is  driven  through  the  lungs 
in  spite  of  the  defect  in  the  left  heart,  and  pulmo- 
nary stasis  is  prevented  ;  and  the  blood  entering  the 
left  auricle  under  greater  vis  ii  tergo,  the  compensa- 
tion of  the  valvular  defect  is  effected.  The  com- 
pensation, from  the  nature  of  the  means  on  which 
it  depends,  is  manifestly  less  perfect  than  in  aortic 
lesions. 

On  the  right  side  of  the  heart  similar  modes  of 
compensation  are  observed. 

The  basis  of  the  salutary  changes  just  described  is 
increased  cardiac  nutrition  ;  and,  consequently,  a 
free  coronary  circulation  is  a  necessity.  Conditions 
which  interfere  with  this  prevent  compensation,  and 
so  diminish  the  duration  of  life.  Of  the  causes  of 
failure  of  compensation  in  cases  in  which  this  condi- 
tion has  once  been  established,  the  most  important 
is  over-exertion,  causing  strain  upon  the  heart. 
Affections  of  the  lungs  such  as  bronchitis,  by  throw- 
ing extra  work  upon  the  right  ventricle,  may  have  a 
similar  effect.  Acute  diseases  or  starvation,  by  inter- 
fering with  the  general  nutrition,  may  also  cause  a 
damaged  heart  to  fail.  Wherever  the  compensa- 
tion begins  to  fail,  dilatation  of  the  cavities  and 
vessels  behind  the  lesion  commences.  This  may, 
however,  be  checked,  and  the  power  of  the  heart 
restored  for  a  time.  Sooner  or  later,  however, 
changes  in  the  nutrition  of  the  cardiac  muscle,  in 
the  vessels,  and  in  the  general  nutrition,  bring  on 
failure  of  compensation.  The  cardinal  symptom  in 
such  cases  is  weakened  contractile  power  of  the 
heart  (asystolie,  Beau).  In  this  state,  the  cavity 
chiefly  affected  has  no  longer  power  to  expel  its 
contents  fully  into  the  vessels,  and  consequently  be- 
comes gradually  and  increasingly  distended.  Failing 
compensation  in  aortic  valve-disease  manifests  itself 
by  dilatation  of  the  left  ventricle,  and  the  develop- 
ment of  secondary  mitral  insufficiency.  Similar 
retro-dilatation  marks  the  failure  in  mitral  cases, 
only  here  it  is  the  right  ventricle  which  dilates,  and 
tricuspid  insufficiency  and  general  venous  stasis  are 
added  to  the  pre-existing  pulmonary  engorgement. 

Visceral  complications.  —  The  most  important  of 
the  associated  disorders  of  chronic  valvular  disease, 
depending  on  defective  contraction  of  the  heart,  are 
the  visceral  congestions. 

In  the  lungs,  the  habitual  engorgement  of  mitral 
disease  produces  a  hyper-secretion  of  mucus  and  a 
state  of  chronic  catarrh.  The  blood-vessels  also 
undergo  changes  from  the  excessive  intravascular 
pressure,  and  become  dilated,  varicose,  and  athero- 
matous ;  hence  oedema  and  haemorrhage  arise.  In 
mitral  stenosis  especially,  grave  and  frequent  attacks 
of  haemorrhage,  with  laceration  of  the  pulmonary 
substance,  are  liable  to  occur,  as  well  as  other 
chronic  changes.  See  LUNGS,  Hyperremia  of ; 
Brown  Induration  of  ;  and  Haemorrhage  into. 

In  the  lizier,  venous  stasis  results  from  the  obstruc- 
tion to  the  passage  of  blood  from  the  hepatic  veins 
into  the  inferior  vena  cava.  Passive  congestion 
ensues,  and  '  nutmeg  liver '  results  (see  Liver, 
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Nutmeg).  The  passive  congestion  in  the  liver, 
as  in  the  lung,  causes  catarrh  of  the  tubes,  and  may 
thus  be  productive  of  slight  jaundice.  Among  other 
symptoms  associated  with  the  hepatic  congestion  may 
be  mentioned  hgemorrhoids  and  epistaxis. 

The  spleen  is  a  very  easily  distended  organ,  and 
suffers  like  the  liver,  but  frequently  before  it ;  and 
this  may  partly  account  for  the  pain  in  the  early 
stages,  which  is  complained  of  beneath  the  left  ribs. 
In  long-standing  cases  the  spleen  becomes  tougher, 
and  the  capsule  opaque  and  thickened  ;  while 
hemorrhagic  infarcts  are  common. 

From  the  hepatic  congestion  there  naturally  fol- 
lows distension  of  all  the  other  radicles  of  the  portal 
vein  ;  hence  the  congestion  and  chronic  catarrh  of 
the  stomach  and  intestines,  which  impede  digestion 
and  assimilation,  and  so  reinforce  the  other  causes 
producing  the  cachexia  of  chronic  valvular  disease. 

The  function  of  the  kidneys  is  more  or  less  dis- 
ordered. The  first  stage  of  general  circulatory 
trouble  is  lessened  arterial  tension  ;  this  makes  itself 
felt  in  lessened  pressure  in  the  Malpighian  tufts,  and 
is  manifested  by  scanty,  dense,  high-coloured  urine. 
Later  on  the  venous  stasis  in  the  kidney  leads  to  the 
transudation  of  serum,  and  consequently  albumen 
appears  in  the  urine.  Long-continued  venous  con- 
gestion ends  in  structural  changes,  which,  as  else- 
where, consist  in  connective-tissue  hyperplasia  and 
degenerative  (rarely  fatty)  changes  in  the  tubules. 
These  renal  changes  sometimes  add  uraemia  to  the 
patient's  ailments. 

In  the  brain  decided  alterations  are  not  found, 
except  when  a  detached  vegetation  produces  embolism 
and  its  special  phenomena.  The  brain-substance  is, 
however,  generally  oedematous,  and  the  membranes 
are  thickened.  Delirium  is  an  occasional  symptom 
in  heart-disease,  and  when  present  to  any  great 
degree  is  of  evil  import.  The  blood-vessels  of  the 
general  circulation  are  frequently  affected  with 
atheroma  in  hypertrophy  of  the  left  ventricle,  and  it 
is  these  degenerative  changes,  as  well  as  embolic 
aneurysm,  which  favour  the  occurrence  of  apoplexy. 

General  dropsy. — The  mechanical  impediments 
to  the  circulation  which  produce  these  several  vis- 
ceral congestions,  also  manifest  themselves  in  the 
general  dropsy  which  is  common  in  the  last  stages 
of  heart-disease.  The  dropsy  begins  as  a  puffiness 
of  the  ankles,  especially  the  left,  at  bedtime.  The 
general  venous  stasis,  thus  first  indicated,  advances 
slowly  and  surely,  if  not  checked,  to  general  anasarca, 
and  even  to  dropsy  of  the  serous  cavities.  The 
increased  venous  tension,  and  the  hydrjemia  of  blood- 
deterioration,  are  the  causes  of  this  serous  transu- 
dation, which  shows  itself  first  in  the  feet,  the  most 
dependent  portions  of  the  body,  where  the  pressure 
of  the  blood-column  is  naturally  greatest.  The 
horizontal  posture,  by  distributing  the  pressure,  is 
sufficient  at  first  to  disperse  the  oedema  of  the  ankles. 
General  anasarca  is  much  more  frequent  in  mitral 
disease,  especially  the  regurgitant  form,  than  in 
aortic  lesions. 

In  some  cases  a  solid  form  of  oedema  is  observed. 
This  occurs  mostly  in  the  last  stages  of  valvular 
affections,  and  is  due  to  thrombosis  of  venous  trunks, 
in  which,  the  circulation  being  much  impeded, 
coagulation  easily  takes  place.  The  termination  of 
the  external  jugular  veins  is  a  common  site  for  such 
thrombosis  ;  and  the  left  innominate  vein,  from  its 
transverse  position,  and  from  its  emptying  into  the 
superior  vena  cava,  almost  at  right  angles  to  the 
current,  is,  in  the  writer's  experience,  more  com- 


monly obstructed  than  the  right.  Solid  oedema  is 
consequently  seen  more  frequently  on  the  left  side 
of  the  head  and  neck  and  in  the  left  arm,  than  on 
the  right  side. 

Symptoms. — The  earliest  symptoms  of  faihng 
compensation  are  breath  lessness  and  palpitation  on 
slight  exertion,  and  in  mitral  cases  frequently  the 
appearance  of  slight  oedema  about  the  feet  and 
ankles. 

Palpitation  is  intimately  related  to  the  state  of 
cardiac  nutrition  and  innervation,  and  has  no  special 
connection  with  any  form  of  valvular  disease. 
Cardiac  pain,  varying  in  intensity  from  mere  uneasi- 
ness to  the  agony  of  angina,  is  most  common  in 
aortic  cases,  and  is  associated  with  endarteritis,  par- 
ticularly at  the  root  of  the  aorta,  or  with  dilatation 
of  the  left  ventricle,  or  is  a  neuralgia  of  the  cardiac 
plexus.  In  mitral  affections,  pain  arises  from  over- 
distension of  the  left  auricle,  and  its  pressure  on 
neighbouring  parts,  and  later  on  from  dilatation  of 
the  right  ventricle.  Dyspnoea  may  be  present  in 
any  form  of  valvular  disease,  but  it  is  often  absent 
from  the  earlier  history  of  aortic  cases,  while  some 
dyspncea  is  always  present  with  mitral  lesions.  This 
difference  is  due  to  the  absence  of  pulmonary  con- 
gestion in  aortic  disease,  while  it  is  more  or  less 
present  from  the  first  in  mitral  affections.  The 
dyspncea  is  a  breathlessness  rather  than  a  difficulty 
of  breathing.  It  is  panting  and  gasping  in  its 
character,  with  acceleration  of  the  rate.  It  is 
aggravated  by  any  movement,  and  often  compels 
the  patient  to  sit  upright  (orthopnoea).  Headache, 
vertigo,  night-terrors,  and  sleeplessness  are  other 
symptoms,  which  depend  on  disordered  cerebral 
circulation.  Sleeplessness  is  one  of  the  most  dis- 
tressing of  all  symptoms,  and  can  only  be  relieved 
when  the  dyspncea  is  lessened.  Other  more  special 
symptoms  will  be  found  in  certain  cases,  and  will 
be  traceable  to  the  disturbances  in  the  circulation, 
which  the  particular  form  of  valvular  disease  has 
engendered. 

Physical  signs. — The  physical  signs  associated 
with  valvular  affections  may  be  said  to  be — firstly, 
those  of  alteration  in  the  size  of  the  heart ;  and, 
secondly,  those  of  mechanical  disorders  of  the 
circulation  ;  together  with  one  or  more  endocardial 
murmurs.  The  persistence  of  a  murmur  is  the 
cardinal  sign,  and  if  the  murmur  be  either  diastolic 
or  prsesystolic  in  its  rhythm,  it  is  of  absolute  value. 
A  systolic  murmur,  especially  at  the  base  of  the  heart, 
may  be  associated  with  anasmia  (haemic  murmur), 
but  in  such  a  case  there  is  no  cardiac  hypertrophy, 
as  indicated  by  increased  cardiac  dulness,  though 
there  is  often  nervous  over-action  of  the  heart. 
There  is  also  no  accentuation  of  the  pulmonary 
second  sound,  inasmuch  as  there  is  no  extra-fulness 
of  the  pulmonary  blood-vessels  from  obstructed 
circulation.  The  pulse  in  anaemia  is  generally 
quick,  ample,  and  compressible,  but,  withal,  jerky  ; 
while  with  an  organic  systolic  murmur  it  is  generally 
slow,  rising  gradually  under  the  finger,  and  not 
very  compressible  (aortic  stenosis),  or  small,  irregu- 
lar, and  unequal  (mitral  insufficiency).  The  clinical 
methods  of  investigating  valvular  lesions  are  mainly 
inspection,  palpation,  percussion,  and  auscultation. 
The  signs  of  each  form  of  valve-disease  are  stated 
below  ;  and  on  these  the  special  diagnosis  rests. 

Diagnosis. — In  Aortic  stenosis  there  is  often 
some  prominence  of  the  prtecordial  region,  and  a 
steady  forcible  impulse  is  perceived  below  and  to 
the  left  of  its  normal  position.    A  thrill,  systolic 
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in  time,  may  often  he  felt  at  the  base  of  the  heart. 
On  auscultation,  a  loud,  frequently  rough,  rasping, 
sometimes  musical,  murmur  is  heard  with  the  first 
sound  at  mid-sternum,  and  also  at  the  second  right 
intercostal  space.  The  murmur,  commencing  with 
the  first  sound,  extends  to  the  succeeding  second 
sound,  which  is  often  not  very  distinct.  In  relative 
stenosis  with  a  dilated  aorta,  the  murmur  is  softer, 
and  the  second  sound  sometimes  louder  than  normal. 
The  murmur  of  aortic  stenosis  is  audible  all  over 
the  upper  part  of  the  thorax,  especially  on.  the 
right  side  ;  is  conducted  along  the  great  vessels  to 
the  left  vertebral  groove,  and  it  may  be  even  to  the 
lower  dorsal  vertebrre  ;  and  is  occasionally  heard  at 
the  apex  of  the  heart.  The  pulse  is  regular,  slow, 
retarded  by  the  narrowing  of  the  aortic  orifice,  and 
slowly  developed  under  the  finger.  The  sphj'gmo- 
gram  (see  fig.  i)  shows  the  line  of  ascent  to  be 
oblique  or  broken,  instead  of  nearly  vertical  ;  the 
summit  is  generally  blunt  ;  and  the  line  of  descent 

shows  small  or  no  secondary 
^HR^HJ^^H  waves,  and  ill-developed  dicro- 
HHMHHHH  tism.  Aortic  stenosis  when  mo- 
HBHB^|BH  derate,  requiring  only  hypertrophy 

of  the  left  ventricle  for  its  com- 
.    ~  I^'ii'^t--    pensation,  is  often  very  perfectly 
c?""«  remedied  bv  this  change,  and  pro- 

duces  little  or  no  disorder  01  the 
circulation.  This  is  also  true  of  cases  in  which 
roughness  of  the  valves  or  vegetations  are  the  cause 
of  even  a  loud  murmur.  The  amount  of  hyper- 
trophy of  the  left  ventricle  is  the  surest  guide  to 
the  gravity  of  the  condition.  When  the  stenosis 
is  very  great,  epileptiform  and  syncopal  attacks 
may  occur,  and  lead  to  sudden  death.  When  the 
compensation  fails,  the  mitral  valve  often  yields 
from  dilatation  of  the  left  ventricle  and  degenera- 
tion of  the  papillary  muscles.  Then  the  pulmonary 
second  sound  becomes  accentuated  ;  the  pulmonary 
circulation  is  embarrassed  ;  and  dyspnoea,  bronchial 
catarrh,  pulmonary  hemorrhage,  oedema,  and  cya- 
nosis supervene. 

In  Aortic  insufficiency,  inspection  discovers  a 
forcible  and  diffused  impulse,  the  apex-beat  being 
lower  than  natural,  sometimes  as  low  as  the  seventh 
intercostal  space,  and  outside  the  nipple-line.  The 
prascordial  region  may  be  bvilging  from  the  enlarge- 
ment of  the  heart  ;  pulsation  may  be  seen  in  the 
upper  intercostal  spaces  at  the  right  edge  of  the 
sternum  ;  and  a  thrill  may  sometimes  be  felt  there, 
and  occasionally  as  low  down  as  the  heart's  apex. 
The  great  vessels  of  the  neck  pulsate  visibly.  The 
area  of  cardiac  dulness  is  increased  in  all  directions, 
Vjut  mainly  vertically.  On  auscultation,  a  murmur 
is  heard,  replacing  and  following  the  second  sound, 
of  a  blowing  or  hissing  character,  rarely  rough, 
and.  lessening  in  loudness  towards  its  end.  It  is 
usually  loudest  at  mid-sternum  and  in  the  second 
right  intercostal  space  ;  and  it  is  conducted  upwards 
to  the  right  clavicle,  but  mainly  downwards  to  the 
xiphoid  cartilage.  It  is  not  heard  at  the  back  of 
the  chest.  It  may  be  conducted  to  the  apex  of  the 
heart  rather  than  to  the  ensiform  cartilage  ;  and 
this  occurs,  in  the  writer's  opinion,  when  the 
posterior  or  mitral  segment  of  the  aortic  valves  is 
the  incompetent  one,  as  the  regurgitant  current 
then  falls  on  the  mitral  valve,  and  the  murmur  is 
thus  conducted  to  the  apex.  The  second  sound 
may  be  wholly  lost  at  the  base  of  the  heart,  being 
replaced  by  the  murmur  ;  Init  in  some  cases  it  is 
audible — this  being  due  either  to  normal  closure  of 


one  or  two  aortic  segments,  or  to  the  propagated 
pulmonary  second  sound.  If  audible  in  the  carotids, 
the  second  sound  is  aortic,  and  is  of  some  value  as 
indicating  an  incomplete  defect  of  the  valves.  The 
second  sound  is  often  audible  at  the  apex.  The 
first  sound  at  the  base  is  almost  always  modified, 
being  generally  murmurish  and  often  obscured  by  a 
systolic  murmur,  due  to  slight  obstruction  from 
thickening  of  the  valve-segments,  or  to  relative 
stenosis  and  the  vigour  of  the  ventricular  systole. 
In  some  cases  there  is  no  distinct  first  sound  audible 
at  base  or  apex  ;  its  absence  being  possibly  due  to 
noiseless  closure  of  the  mitral  valve  by  the  intra- 
ventricular blood-pressure  before  the  systole  occurs. 
Thus  in  cases  of  free  regurgitation,  both  first  and 
second  sound  may  be  absent  over  the  left  heart  ; 
but  on  listening  over  the  femoral  artery  with  a 
binaural  stethoscope  lightly  applied,  the  two  sounds 
of  the  heart  can  sometimes  be  heard.  In  the 
majority  of  cases  the  insufficiency  is  no  doubt  asso- 


FiG.  2.  —  Pulse-tracing  in  Aortic  In'^ufficiencj^ 

ciated  with  some  stenosis,  and  the  murmur  is 
double — a  short  rough  systolic  portion,  with  a  softer, 
longer,  and  more  hissing  diastolic  portion.  This 
double  murmur  might  be  well  called  the  up-and- 
down  murmur  of  aortic  valve-disease :  the  two 
descriptive  words  indicating  the  length,  and,  to 
some  extent,  the  characters  of  its  component  parts. 

The  signs  connected  with  the  pulse  in  aortic  in- 
sufficiency are  very  significant.  As  the  pulsations 
of  the  aorta  are  visible  to  the  right  of  the  sternum, 
so  the  arteries  often  beat  visibly  all  over  the  body, 
even  to  the  radial,  temporal,  and  dorsal  arteries  of 
the  foot.  The  ophthalmoscope  has  shown  the  same 
phenomenon  in  the  central  artery  of  the  fundus  oculi. 
This  remarkable  movement  of  the  arteries  is  due  to 
two  causes — firstly,  to  the  hypertrophy  and  dilata- 
tion of  the  left  ventricle,  which  throws  an  excessive 
quantity  of  blood  into  the  vessels  at  each  systole  ; 
and,  secondly,  to  the  sudden  collapse  of  the  arteries, 
due  to  the  aortic  regurgitation.  The  arterial  recoil 
during  the  ventricular  diastole  is  not  opposed,  as  in 
health,  by  the  resistance  of  the  perfectly  closed 
aortic  valves,  and,  consequently,  the  blood-column 
is  not  sustained,  and  the  arteries  collapse.  These 
'  locomotive '  features  in  the  pulse  are  generally  in- 
creased by  elevating  the  arm.  The  pulse  is  sudden, 
short,  large,  regular,  rapidly  collapsing,  and  vibra- 
tory. The  sphygmographic  tracing  brings  out  these 
characters  :  the  line  of  ascent  is  vertical  and  lofty  ; 
the  summit  is  sharp  and  pointed  ;  the  line  of  descent 
falls  rapidly,  and  is  broken  by  a  series  of  secondary 
waves  due  to  vibratory  conditions,  but  has  an  ill- 
developed  dicrotism.  The  post-dicrotic  portion  of 
the  tracing  falls  rapidly,  from  the  absence  of  a  sus- 
tained blood-column.  The  longer  and  more  oblique 
this  portion  of  the  tracing,  cieteris  paribus,  the  Less 
copious  the  regurgitation  (see  fig.  2). 

Aortic  insufficiency  often  lasts  for  many  years 
without  producing  any  obvious  disturbance  of  the 
systemic  and  pulmonary  circulations ;  hence  the 
absence  of  dyspna'a  and  cedema.  The  hypertrophy 
and  dilatation  of  the  left  ventricle,  which  form  the 
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compensation,  suffice  to  prevent  ill  effects.  At  each 
systole  the  dilated  ventricle  throws  sufficient  blood 
into  the  aorta  to  allow  for  the  reflux,  and  to  main- 
tain a  fair  arterial  tension.  Thus  the  compensation 
is  perfect.  In  many  cases,  however,  if  the  reflux  is 
free,  the  coronary  arteries,  which  are  partly  filled  by 
the  arterial  recoil,  are  deprived  of  the  full  force 
of  the  blood-wave,  and  the  nutrition  of  the  heart 
consequently  suffers.  This  is  the  great  source 
of  failing  compensation,  and  the  malnutrition  of 
the  cardiac  muscle  soon  leads  to  dilatation  of 
the  ventricle,  secondary  mitral  insufficiency,  and 
atrophy. 

When  the  hypertrophy  is  excessive  (over-compen- 
sation), as  it  is  in  some  cases,  there  are  flushings  of 
the  head  and  face,  headache,  vertigo,  and  violent 
arterial  action  all  over  the  body. 

In  Mitral  stenosis  there  is  rarely  any  prominence 
of  the  praecordial  region  ;  and  in  its  earlier  stages 
neither  increase  of  the  cardiac  dulness,  nor  altera- 
tion in  the  position  of  the  impulse.  The  impulse, 
when  regular,  is  fairly  distinct,  but  it  is  often  very 
irregular,  and  is  associated  with  a  thrill,  which  pre- 
cedes, runs  up  to,  and  terminates  in  the  impulse. 
In  advanced  cases,  the  area  of  cardiac  dulness  is 
increased  laterally  ;  the  impulse  is  diffused,  and  may 
be  seen  in  the  epigastrium  ;  this  indicates  hyper- 
trophy of  the  right  ventricle,  which  sometimes 
obscures  the  left  ventricular  impulse  and  gives  rise 
to  epigastric  and  hepatic  pulsation.  The  left 
auricular  systole  may  occasionally  be  noticed,  if  the 
chest  be  thin,  in  the  third  left  intercostal  space. 
The  sounds  heard  on  auscultation  in  this  lesion  vary. 
The  pathognomonic  sign  is  a  murmur  preceding  the 
systole,  and  ending  with  its  commencement.  This 
is  best  called  the  presystolic  murmur  (also  '  auricular 
systolic');  and  is  produced  when  the  contracting 
auricle  forces  blood  under  high  pressure  through  a 
narrowed  orifice  into  the  ventricle.  The  first  portion 
of  the  blood  passes  from  the  auricle  into  the  ventricle 
noiselessly  ;  and  it  is  only  when  a  stream  of  higher 
tension  is  forced  into  it  by  the  true  auricular  systole 
that  the  murmur  is  developed.  The  murmur  is, 
therefore,  short  in  most  instances,  occupying  the 
last  part  of  the  diastole  ;  it  runs  up  to  the  first 
sound,  and  ends  abruptly  in  it.  The  position  in 
which  the  murmur  is  best  heard  in  its  typical  prae- 
systolic  form  is  at  the  apex-beat  of  the  heart  or  at  a 
point  between  this  and  the  left  border  of  the  sternum. 
It  is  strictly  localised  and  not  conducted  in  any 
direction. 

This  murmur  is  soft  and  puffing,  but  may  be 
harsh.  It  commonly  fills  only  the  last  part  of  the 
diastolic  period.  In  some  cases,  with  greater 
roughening  and  deformity  of  the  valves,  the  murmur 
is  longer,  rougher,  more  rolling  or  grinding,  and 
ends  abruptly  with  the  first  sound,  which  is  very 
flapping  in  tone,  and  might  easily  be  mistaken  for 
the  second  sound  conducted.  The  careful  observa- 
tion of  the  impulse  or  of  the  carotid  pulse  with  the 
finger,  while  auscultating,  is  necessary  in  order  to 
avoid  the  error.  Mitral  stenosis  develops  three 
murmurs  under  different  conditions  of  the  valves  : 
(l)  A  short  softish  puff  (sounding  like  voot)  imme- 
diately preceding  the  first  sound  ;  (2)  a  short  rough 
grinding  murmur  (rrri) ;  and  (3)  a  long  murmur 
filling  nearly  all  the  diastole,  often  rough,  but  vary- 
ing in  tone  in  some  cases.  These  several  murmurs 
increase  in  intensity  up  to,  and  end  abruptly  with, 
the  first  sound.  The  soft,  hissing,  diastolic  murmur, 
occasionally  heard  at  the  apex,  which  lessens  in  in- 


tensity, and  ends  before  the  first  sound,  is  a  con- 
ducted aortic  (or  pulmonary)  murmur. 

A  special  peculiarity  of  the  prsesystolic  murmur  is 
its  variability  :  it  is  the  only  organic  murmur  which 
disappears  and  reappears  as  the  cardiac  conditions 
change.  For  instance,  a  murmur,  inaudible  while 
the  patient  is  at  rest,  is  developed  by  a  little  exer- 
cise ;  or,  again,  an  irregular  tumultuous  action  of 
the  heart  masks  all  murmur,  which  becomes  distinct 
as  the  heart  steadies  down  under  the  action  of  digi- 
talis. In  other  cases  there  is  no  distinct  murmur, 
but  only  a  slightly  prolonged  and  rough  or  grinding 
first  sound,  while  the  murmur  is  often  lost  as  the 
heart-failure  advances.  In  cases  of  mitral  stenosis 
there  is  accentuation  of  the  pulmonary  second  sound, 
from  the  greatly  increased  tension  in  the  lesser  circu- 
lation ;  there  may  also  be  a  doubhng  or  reduplica- 
tion of  the  second  sound  at  the  base.  This  redupli- 
cation is  a  sign  of  great  value  in  cases  in  which  the 
prolonged  or  grinding  first  sound  is  the  only  sign. 
The  reduplication  of  the  second  sound  is  due  to  a 
want  of  synchronous  closure  of  the  pulmonary  and 
aortic  valves,  from  their  altered  relative  tension. 
A  doubling  of  the  first  sound  is  sometimes  noticed, 
probably  due  to  retarded  closure  of  the  mitral 
valve,  from  lessened  fulness  of  the  left  ventricle. 

The  rhythm  of  the  heart  is  frequently  greatly  dis- 
ordered in  mitral  stenosis,  and  also  in  mitral  insuffi- 
ciency. A  few  beats  occur  regularly,  or  nearly  so, 
and  then  a  series  of  very  small  hurried  contractions 
follows,  to  be  again  succeeded  by  stronger  and 
better  pulsations.  These  irregularities  are  referable 
to  the  varying  charges  of  blood  on  which  the  ventri- 
cle contracts.  The  over-distended  right  cavities 
and  the  left  auricle  contract  rapidly  to  expel  their 
contents,  but  the  narrowed  mitral  orifice  does  not 
allow  a  full  charge  to  pass  into  the  ventricle  ;  the 
diastole  is  too  short  for  this  purpose  ;  and  the  wave 
of  contraction  passes  on  to  the  ventricle  from  the 
auricle,  producing  a  series  of  small  ineffective  pulse- 
beats,  each  representing  a  small  charge  sent  into 
the  aorta.  When  the  series  of  ineffective  contrac- 
tions ceases,  the  next  diastole  is  longer  ;  and  the 
succeeding  systole  sends,  as  the  sphygmograph 
shows,  a  fuller  charge  into  the  arteries.  During 
the  small  irregular  beats  the  prsesystolic  murmur  is 
often  indistinguishable,  but  it  is  again  heard  with 
the  succeeding  slower  and  more  effective  beats. 
This  irregularity  in  the  heart's  rhythm,  however,  is 
not  present  in  all  cases  of  mitral  stenosis.    In  some 


Fig.  3.— Pulse-tracing  in  Mitral  Stenosis. 


instances  the  heart's  action  and  the  pulse  are  regu- 
lar. The  sphygmograph  in  such  cases  records  a 
small  pulse  of  low  tension,  with  a  little  inequality 
in  the  volume  of  the  beats ;  this  inequality  is  often 
increased  by  exercise.  In  other  cases  the  pulse- 
tracing  is  small,  irregular,  and  unequal  in  its  pulsa- 
tions, and  marked  by  true  and  false  intermissions 
(see  fig.  3). 

In  the  earlier  stages  of  mitral  stenosis  the  face 
may  be  pale,  and  the  congestive  symptoms  which 
mark  mitral  insufficiency  are  absent  till  the  later 
stages.    This  form  of  valvular  lesion  gives  rise  more 
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commonly  than  mitral  insufficiency  to  hsemorrhagic 
infarction  in  the  lungs  ;  but  in  other  respects  the 
pulmonary  and  systemic  circulations  suffer  in  the 
same  way  as  described  in  the  other  form  of  mitral 
disease.  The  subjects  of  this  defect  are  often  lU- 
developed  and  stunted  in  growth. 

In  Mitral  insufficiency  inspection  discovers  some 
slight  prominence  of  the  prrecordial  region,  with 
increased  impulse,  the  apex  often  beating  to  the  left 
of  the  nipple  line.  The  area  of  cardiac  dulness  is 
augmented  mainly  in  a  lateral  direction,  from  the 
hypertrophy  of  the  right  ventricle.  On  auscultation, 
a  murmur  is  heard  along  with  or,  more  often,  re- 
placing the  first  sound,  and  following  it  ;  loudest  at 
the  apex  ;  loud  along  the  left  edge  of  the  heart  ; 
but  absent  or  not  so  distinct  over  the  right  heart  and 
at  the  base.  The  murmur  is  propagated  towards 
the  left  axilla,  and  is  audible  in  most  cases  in  the 
left  vertebral  groove  near  to  the  angle  of  the  scapula. 
If  not  audible  posteriorly  the  murmur  signifies  re- 
gurgitation through  a  narrowed  but  patent  mitral 
orifice,  and  may  indicate  mitral  stenosis,  in  the 
absence  of  either  a  presystolic  or  diastolic  murmur. 
The  mitral  systolic  murmur  associated  with  dilated 
left  ventricle  or  enfeebled  muscle  is  not  usually 
heard  posteriorly.  The  murmur  is  usually  loud, 
blowing,  and  distinct  in  its  character,  keeping  the 
same  tone  throughout.  The  true  first  sound  is 
generally  obscured  by  it,  but  in  some  cases  may  be 
heard  through  it,  and  is  then  due  to  the  partial 
closure  of  the  mitral,  or  to  the  action  of  the  right 
auriculo-ventricular  valves.  The  pulmonary  second 
sound  is  commonly  accentuated.  The  pulmonary 
first  sound  has  in  some  cases  a  murniurish  character, 
probably  due  to  hypertrophy  and  dilatation  of  the 
right  ventricle,  and  relative  stenosis  of  the  pulmo- 
nary orifice. 

The  radial  pulse  in  cases  of  fairly  perfect  com- 
pensation is  regular,  but  quick,  small,  weak,  and 
easily  compressible  ;  and  the  sphygmograph  shows 
low  tension,  and  an  inequality  in  the  size  of  the 
pulsations.     In  cases  of  less  perfect  compensation. 


Fig.  4. — Pulse-tracing  in  Mitral  Insufficiency. 

it  becomes  irregular  and  intermittent.  In  all  cases 
the  pulse-beat  is  weak  in  comparison  with  the  vigour 
of  the  ventricular  systole  (see  fig.  4). 

There  is  no  unusual  fulness  of  the  superficial 
veins  in  the  earlier  stages  of  mitral  insufficiency. 
Later,  when  the  right  cavities  become  over-distended, 
the  veins  of  the  neck  become  full  and  may  even 
pulsate.  This  is  very  distinct  when  the  tricuspid 
valve  gives  way.  In  all  cases  slight  exertion  is 
sufficient  to  induce  dyspnoea  ;  and  there  is  an  ever- 
present  tendency  to  bronchial  catarrh,  from  the 
congested  state  of  the  lungs.  When  compensation 
fails,  the  murmur  becomes  less  distinct  ;  the  heart's 
action  is  rapid,  irregular,  and  tumultuous  ;  the 
accentuation  of  the  pulmonary  second  sound  is  lost  ; 
dyspncfa  becomes  orthopncca ;  and  cyanosis,  oedema, 
and  haemorrhagic  infarction  of  the  lungs,  with 
general  and  visceral  dropsy,  close  the  case. 

Many  cases  of  mitral  regurgitation  obtain  fairly 
perfect  compensation  ;  but  the  disease,  like  mitral 
stenosis,  of  necessity  entails  some  dyspnoea  on  exer- 


tion, and  keeps  up  constantly  an  engorged  state  of 
the  pulmonary  vessels. 

Valvular  affections  of  the  right  heart,  arising  hom 
disease,  are  uncommon.  Those  of  the  pulmonary 
valves  are  rare  ;  cases  are  on  record,  however,  of 
pulmonary  stenosis,  and  a  few  of  pulmonary  insuffi- 
ciency. In  the  first  case  the  systolic  murmur  is 
loud  and  superficial,  and  is  heard  loudest  at  the  third 
left  costal  cartilage  close  to  the  sternum,  and  in  the 
second  left  intercostal  space  ;  it  is  not  usually  con- 
ducted across  the  sternum,  nor  upwards  to  the  right 
clavicle,  as  is  an  aortic  murmur.  A  diastolic  pul- 
monary murmur  is  soft  and  blowing  ;  and  is  heard 
loudest  in  the  same  situations,  and  downwards  to- 
wards the  ensiform  cartilage. 

The  tricuspid  valves  are  more  frequently  affected. 
Tricuspid  insufficiency  is  indeed  a  common  sequel 
of  disease  of  the  left  side  of  the  heart.  .Structural 
changes  in  these  valves  are,  however,  rare.  Tri- 
cuspid insufficiency  does  not  always  produce  a 
murmur  ;  when  present  this  is  soft  and  short,  and 
is  heard  nearer  the  middle  line  than  a  mitral  mur- 
mur, at  the  base  of  the  ensiform  cartilage.  The 
pulsations  of  the  cervical  veins  may  indicate  the 
lesion  when  the  murmur  is  absent. 

Tricuspid  stenosis  causes  a  prfesystolic  murmur, 
harsh  in  character,  loudest  at  the  base  of  the  ensi- 
form cartilage  and  towards  the  left  edge  of  the 
sternum,  not  propagated  towards  the  left  heart,  and 
not  audible  at  the  back  of  the  chest,  though  faintly 
conducted  along  the  sternum  to  the  base  of  the 
heart.  A  prfesystolic  thrill  may  be  present.  Mitral 
stenosis  has  been  observed  in  association  with  this 
lesion,  and  two  prsesystolic  murmurs  may  be  made 
out  in  such  cases. 

The  physical  signs  and  the  diagnosis  of  combined 
valve-lesions  remain  to  be  described.  The  mitral 
and  aortic  valves  may  each  be  affected  with  stenosis 
and  insufficiency,  from  a  single  attack  of  endocar- 
ditis, or  from  one  lesion  arising  as  a  consequence  of 
the  other.  The  double  aortic  murmur,  already  de- 
scribed, indicates  the  aortic  combination  ;  but  it 
must  be  always  remembered  that  the  systolic  mur- 
mur in  these  cases  may  exist  with  little  or  no  actual 
stenosis. 

In  the  double  form  of  mitral  disease,  either  defect 
may  exist  alone  at  first,  and  afterwards  be  associated 
with  the  signs  of  the  second.  In  some  cases  the 
presystolic  murmur  may  fail  to  be  heard,  and  a  sys- 
tolic murmur  may  alone  be  audible  ;  in  other  cases, 
there  is  a  prolonged  apex-murmur  which  slightly 
changes  tone  ;  in  other  cases,  again,  a  short  grind- 
ing prfesystolic  murmur  is  followed,  occasionally  at 
an  interval,  by  a  soft,  blowing,  systolic  one.  The 
combination  of  aortic  with  mitral  disease  may  be 
recognised  by  the  presence  of  their  special  mur- 
murs. 

Prognosis. — It  is  very  difficult  to  state  general 
rules  of  prognosis  in  valvular  affections  of  the  heart, 
as  so  much  depends  on  the  peculiarities  of  each 
case.  There  are,  nevertheless,  certain  broad  rules. 
As  regards  origin,  rheumatic  inflammation  is  less 
serious  than  degenerative  change,  which  occurs  later 
in  life,  and  is  necessarily  progressive.  Accidental 
rupture  is  the  gravest  form  of  origin.  The  valve 
affected  is  also  a  prognostic  element ;  but  any 
attempt  to  arrange  cases  in  order,  according  to  the 
seat  of  the  valvular  defect,  must  be  open  to  so  many 
exceptions  that  it  must  not  be  too  much  trusted. 
.Speaking  generally,  however,  aortic  regurgitation 
constitutes  the  gravest  form  of  lesion  owing  to  the 
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liability  of  the  patient  to  the  occurrence  of  sudden 
death.  Pure  aortic  stenosis  with  good  ventricular 
hypertrophy  is  perhaps  the  least  unfavourable  form 
of  valvular  defect.  Mitral  regurgitation  is  also  com- 
patible with  the  attainment  of  advanced  age,  but 
stenosis  of  this  valve  is  usually  progressive,  and  the 
outlook  in  such  cases  is  grave.  For  purposes  of 
life-insurance  the  presence  of  any  valvular  defect 
prevents  the  subject  of  it  from  being  accounted  a 
'good  life.'  It  is  probable,  however,  that  some 
adults  with  compensated  mitral  regurgitation  might 
safely  be  accepted  at  increased  rates. 

Aortic  cases  are  often  free  for  years  from  any 
grave  symptoms.  The  presence  of  the  second  sound 
over  the  carotids  is  favourable.  The  pulse-tracing 
also  affords  valuable  aid  in  prognosis,  as  it  gives, 
by  the  size  of  the  dicrotic  wave  and  the  obliquity  of 
the  line  of  descent,  a  rough  measure  of  the  amount 
of  insufficiency.  There  is  much  more  risk  of  sudden 
death  in  aortic  cases  than  in  mitral. 

In  mitral  lesions  the  dangers  arise  from  the  pul- 
monary complications  ;  embolism  is  more  common 
than  in  aortic  affections.  Mitral  cases  can  be 
rescued  from  asystole  more  frequently,  and  die  of 
advanced  cardiac  cachexia,  generally  with  dropsy. 
Under  favourable  conditions  of  life,  requiring  little 
physical  exertion  and  causing  no  emotional  excite- 
ment, both  forms  of  mitral  disease  are  compatible 
with  many  years  of  life.  When  they  are  conjoined, 
the  prognosis  is  more  unfavourable.  In  cases  of 
sudden  insufficiency,  produced  by  rupture  of  the 
valve-curtains  or  of  the  tendinous  cords,  death  may 
occur  very  rapidly  from  the  disturbance  of  the 
circulation. 

The  whole  question  of  prognosis  turns  principally 
on  the  state  of  the  myocardium.  So  long  as  this 
is  sound,  compensation  may  be  maintained  ;  the 
moment  degeneration  sets  in,  cardiac  failure  and 
all  its  evil  train  of  symptoms  come  on.  Such 
failure  coming  on  gradually,  without  any  previous 
overstrain  of  the  heart,  is  always  most  grave.  Each 
successive  attack  becomes  graver,  and  the  visceral 
congestions  which  accompany  it  more  stubborn. 
Albuminuria  is  a  marked  index  of  the  gravity  of  the 
congestion,  and  is  serious  in  proportion  to  the  fre- 
quency with  which  it  has  occurred.  In  some  cases 
a  copious  flow  of  limpid  urine  is  a  very  grave 
symptom.  Dropsy  of  the  extremities,  and  more 
especially  of  the  cavities,  is  bad,  as  indicating 
failure  in  the  peripheral  circulation.  Next  to  the 
cardiac  muscle,  the  state  of  the  peripheral  vessels 
is  most  important  ;  thus,  petechias  are  bad  signs  ; 
while  atheroma  and  other  conditions,  such  as  febrile 
attacks,  add  to  the  danger  by  interfering  with  the 
circulation.  The  general  nutrition  of  the  patient 
suffering  from  valvular  disease  also  enters  into  the 
prognostic  problem.  There  is  a  '  cachexia '  proper 
to  the  end  of  heart-cases,  which  is  due  to  the  gradual 
deterioration  of  the  nutritive  fluids  by  the  long- 
continued  visceral  congestions  which  hinder  assimi- 
lation and  excretion.  Blood  is  less  perfectly  made 
and  less  perfectly  purified  ;  hence  the  steady  dete- 
rioration of  the  general  condition,  which  is  always 
of  evil  import  as  regards  duration  of  life.  In  the 
poor,  the  prognosis,  as  to  duration,  is  not  favourable 
owing  to  the  difficulty  of 'obtaining  the  needful 
amount  of  rest  and  of  nourishing  food  ;  but  in  the 
well-to-do,  all  observers  see  many  cases  extending 
over  a  great  number  of  years. 

Treatment. — Valvular  affections  of  the  heart, 
whether  the  result  of  rheumatic  inflammation  or  of 


degenerative  change,  are,  as  a  rule,  incurable. 
Some  few  cases  of  rheumatic  origin  lose  the  signs  of 
valvular  disease,  and  are  practically  restored  by  the 
after-processes  (for  example,  contraction)  in  the 
inflamed  valve  ;  and  some  few  cases  also  of  mitral 
insufficiency,  associated  with  dilated  left  ventricle 
and  softened  muscle,  are  cured  by  treatment.  These 
exceptions  are,  however,  few  ;  and  as  we  cannot 
repair  the  valve-mischief,  in  the  vast  majority  of 
cases  our  treatment  must  be  directed  to  aid  the 
compensatory  hypertrophy,  and  to  check  the  de- 
velopment of  the  consequences  of  the  defect.  The 
maintenance  of  the  nutrition  of  the  substance  of  the 
heart  is,  therefore,  the  main  object  of  treatment  ; 
just  as  the  state  of  the  nutrition  of  the  heart  is  the 
key  to  the  prognosis.  On  this  account  the  general 
regimen  of  heart-cases  is  very  important.  In  cases 
in  which  good  compensation  is  present,  no  treat- 
ment directed  to  the  cardiac  condition  alone  is 
necessary. 

Prophylaxis. — Since  valvular  disease  is  generally 
the  result  of  rheumatism  occurring  in  childhood,  it 
is  important  to  watch  carefully  for  indications  of  this 
disease  and  to  treat  it  effectually.  Slight  pains  in 
the  limbs — frequently  muscular — should  not  be 
neglected  :  such  so-called  '  growing  pains  '  neces- 
sitate a  careful  examination  of  the  heart,  and  if  the 
slightest  murmur  be  detected  complete  rest  in  bed 
should  be  insisted  upon.  Salicylate  of  sodium 
should  be  given  in  all  cases  of  rheumatic  pains  in 
children.    See  Rheumatism. 

General  regimen. — The  diet  should  in  all  cases  of 
valvular  disease  of  the  heart  be  unstimulating  but 
sustaining,  consisting  of  a  good  proportion  of  albu- 
minous food  (meat,  eggs,  poultry,  and  fish),  with 
wine  in  moderate  quantity,  and  some  chalybeate 
water.  There  should  be  no  unnecessary  excitement 
of  the  heart,  either  by  exercise  or  emotion.  All  ath- 
letics and  violent  efforts  should  be  avoided.  In  boys, 
football  and  all  forms  of  racing  must  be  forbidden. 
Cricket  and  gentler  outdoor  games  may  be  permitted 
in  well-compensated  cases,  and  gentle  horse-exercise 
is  often  beneficial.  Bicycling  upon  level  ground 
is  admissible,  but  up-hill  this  form  of  exercise  is 
carefully  to  be  avoided.  In  aortic  cases,  steady- 
exercise  without  strain  is  beneficial.  The  residence 
should  be  so  situated  as  to  avoid  the  necessity  of 
exertion,  sudden  changes  of  temperature,  cold,  and 
damp.  The  chief  object  of  the  regimen  should  be 
to  prevent  anaemia ;  hence  plenty  of  fresh  air  is 
essential.  Tobacco  is  injurious.  In  early  life  over- 
exertion and  exposure  to  cold — in  adult  life,  emo- 
tional, sexual,  and  dietetic  excesses  are  the  chief 
dangers.  The  propriety  of  marriage  must  be  con- 
sidered in  each  case  on  its  merits.  Women,  as  a 
rule,  should  not  marry  ;  when  affected  with  mitral 
disease  they  are  often  barren.  To  men  marriage  is- 
more  generally  permissible. 

Medicinal  treatment. — The  therapeutical  treat- 
ment varies  according  to  the  stage  of  the  cardiac 
disease.  The  mechanical  defect  of  a  valve  first 
makes  itself  felt  by  shortness  of  breath,  sometimes 
by  palpitation  and  precordial  pain  ;  these  symptoms 
pass  away  when  compensation  is  effected,  but  till 
then  require  treatment.  In  cases  of  mitral  disease, 
tincture  of  digitalis  (ni  v  doses)  relieves  the  palpita- 
tion ;  spirits  of  chloroform  is  also  a  useful  adjunct. 
In  aortic  cases,  ether  and  other  diffusible  stimulants,, 
small  doses  of  opium  and  belladonna,  with  the  local 
application  of  belladonna  to  the  prsecordial  region, 
are  valuable  remedies. 
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The  prfecoidial  pain,  mostly  relro-sternal,  may, 
when  severe,  require  a  few  leeches  or  cupping,  but 
generally  yields  to  mild  counter-irritants,  such  as 
turpentine,  iodine,  or  mustard.  Internally  the 
bromides  are  useful  ;  when  the  pain  occurs  paroxys- 
mally,  ethereal  preparations  and  ammonia  act  well. 

When  the  compensatory  changes  in  the  heart  are 
effected,  the  palpitation  and  pain  decline,  and  the 
chief  indication  is  to  keep  up  the  nutrition  of  the 
heart  by  the  hygienic  rules  aljove  given,  and  by  the 
administration  of  preparations  of  iron,  combined 
with  arsenic,  strychnine,  quinine,  and  mineral  acids. 
Chalybeate  waters  are  also  useful  adjuncts.  The 
syrup,  infusion,  and  tincture  of  the  Prunus  virginica 
are  preparations  of  value  in  some  cases  after  the  use 
of  digitalis.  The  secretions  should  be  carefully 
watched,  and  the  bowels  opened  freely  every  day, 
so  as  to  avoid  straining,  and  to  relieve  the  portal 
circulation.  The  quantity  of  urine  should  be  daily 
noted,  as  it  is  a  capital  index  of  the  state  of  arterial 
tension.  Patients  in  whom  the  most  perfect  com- 
pensation exists  are,  nevertheless,  in  a  state  of 
unstable  equilibrium,  for  an  exaggeration  of  a  phy- 
siological act  or  emotion  may  disturb  the  balance  of 
the  circulation.  In  most  cases  the  compensation 
breaks  down  sooner  or  later.  The  pulmonary  con- 
gestion soon  manifests  itself  by  bronchial  catarrh, 
which  requires  expectorants  in  various  combinations, 
while  friction,  poultices,  and  counter-irritation  are 
applied  to  the  chest-walls. 

For  the  general  visceral  congestions  our  chief 
remedies  are,  firstly,  diuretics  ;  and,  failing  these, 
hydragogue  cathartics.  Of  diuretics,  the  salts  of 
potassium,  digitalis,  squill,  broom,  chiniaphila, 
spirit  of  nitrous  ether,  and  juniper  are  the  most 
useful.  The  hydragogue  cathartics,  which  relieve 
the  over-distended  portal  vessels  primarily,  and  the 
general  circulation  secondarily,  are  also  most  valu- 
able :  of  these  the  compound  powders  of  scammony 
and  jalap  in  20-  to  40-grain  doses ;  bitartrate  of 
potassium  in  electuary,  one  or  two  drachms,  every 
morning  ;  sulphate  of  magnesium  ;  and  senna  are 
the  most  trustworthy.  By  the  judicious  use  of  an 
occasional  purgative,  and  the  administration  of  a 
suitable  diuretic,  aided  by  cupping,  poultices,  and 
sometimes  a  small  blister  over  the  loins,  combined 
with  rest  and  stimulants,  the  worst  cases  of  dropsy 
from  cardiac  failure  are  often  saved. 

For  the  dyspnoea  and  the  insomnia,  two  of  the 
worst  symptoms,  we  have  a  remedy  of  great  power 
in  the  subcutaneous  injection  of  morphine  in  doses 
of  one-sixth  of  a  grain  upwards.  This  remedy  acts 
often  like  a  charm,  and  may  Ije  used  even  in  the 
worst  cases  of  both  mitral  and  aortic  disease,  but 
always  with  caution.  Albumen  in  the  urine  does 
not  necessarily  contra-indicate  its  use.  In  some 
cases  chloral  hydrate  and  bromide  of  potassium, 
alone  or  in  combination,  are  valuable  remedies  for 
the  insomnia  ;  and  chloralamide  in  doses  of  20-40 
grs.  is  a  safe  drug  which  does  not  cause  cardiac 
depression.  Sulphonal  and  paraldehyde  are  also 
useful ;  but  they  should  be  given  cautiously.  The 
bromides  may  be  prescribed  with  other  sedatives, 
such  as  nitroglycerin,  for  the  dyspncea.  The  com- 
pressed-air bath  also  relieves  the  last  symptom. 

Dropsy,  like  the  visceral  congestions  with  which 
it  is  associated,  requires  the  use  of  diuretics  and 
hydragogue  cathartics.  When  these  fail,  the  swollen 
limbs  may  be  |iunctured  with  benefit.  Continued 
friction  of  the  limbs,  by  stimulating  the  vessels,  will 
often  cause  considerable  anasarca  to  disappear.  The 


drug  on  which  main  reliance  must  be  placed  when 
general  dropsy  supervenes  is  digitalis.  It  is  par 
excellence  the  cardiac  tonic.  Convallaria,  strophan- 
thus,  casca,  caffeine,  and  Adonis  vernalis  are  other 
drugs  having  similar  action — strengthening,  but 
slowing,  the  heart-beat.  They  are  all  less  trust- 
worthy than  digitalis.  Caffeine  is  a  good  diuretic, 
and  so  occasionally  is  convallaria,  even  when  digi- 
talis has  failed.  Strophanthus  is  generally  the  most 
useful. 

Digitalis  has  so  great  a  share  in  the  therapeutics 
of  heart-disease,  and  a  knowledge  of  its  action  is  so 
important,  that  it  must  be  discussed  separately  and 
last.  Whatever  views  may  be  held  as  to  its  physio- 
logical action,  its  greatest  triumphs  are  seen  clinically 
in  the  treatment  of  valvular  disease,  when  cyanosis, 
distended  jugular  veins,  dyspnoea,  congested  viscera, 
dropsical  limbs,  scanty  urine,  tumultuous  heart- 
action,  and  a  frequent,  irregular  pulse,  indicate 
failing  compensation.  This  assemblage  of  sym- 
ptoms is  mostly  seen  in  mitral  cases,  and  it  is  pre- 
cisely in  this  class  that  the  drug  is  most  valuable. 
Under  its  use  '  the  pulse  grows  in  force,  fulness, 
and  regularity  ;  the  arterial  tension  rises  ;  the  pul- 
monary congestion  diminishes  ;  the  kidneys,  before 
inactive,  wake  up  to  their  work  ;  and  the  advancing 
dropsy  recognises  its  master  and  beats  a  sullen  re- 
treat. '  In  mitral  stenosis  these  good  results  are  due 
not  only  to  the  increased  vigour  given  by  the  drug 
to  the  contractile  power  of  the  heart,  but  also  to  the 
fact  that  by  its  slowing  action  the  diastolic  period  of 
each  revolution  is  lengthened,  and  the  time  thus 
increased  during  which  the  distended  auricle  can 
force  its  contents  through  the  narrowed  mitral  ori- 
fice into  the  left  ventricle.  Digitalis  here  not  only 
obtains  a  better  filling  of  the  ventricle,  but  a  more 
effective  discharge  of  its  contents  when  filled  :  and 
thus,  under  its  use,  beat  by  Ijeat,  the  general  and 
pulmonary  venous  congestion  is  relieved.  In  mitral 
insufficiency  it  is  almost  equally  potent.  In  both 
forms  certain  of  its  good  effects  would  seem  to  be 
due  to  some  influence,  ]3robably  through  the  pneu- 
mogastric  nerves,  in  producing  contraction  of  the 
pulmonary  blood-vessels.  It  is  perhaps  this  pro- 
perty which  makes  it  valuable  in  pulmonary  hasmor- 
rhages,  independent  of  heart-disease. 

In  aortic  valvular  diseases  digitalis  is  not  so 
valuable  a  remedy.  In  these  cases  the  assemblage 
of  symptoms  mentioned  above  is  not  met  with,  ex- 
cept sometimes  in  the  later  stages,  when  the  mitral 
valve  is  secondarily  affected,  and  the  case  is  not  one 
of  pure  aortic  disease.  In  these  compound  cases 
the  drug  is  valuable,  especially  in  combination  with 
ether  and  ammonia.  In  aortic  insufficiency  alone, 
the  slowing  action  of  the  digitalis  produces  evil  by 
increasing  the  length  of  the  diastolic  period  of  each 
revolution,  during  which  the  regurgitation  takes 
place.  The  force  it  may  give  to  the  systole  is  no  gain 
in  the  face  of  this  slowing  action,  inasmuch  as  the 
aortic  recoil  gains  in  the  same  proportion  as  the  ven- 
tricular systole,  and  thus  forces  Ijlood  back  into  the 
ventricle  with  increased  vigour  during  the  lengthened 
diastole.  It  is  important  in  aortic  insufficiency  to 
maintain  the  frequency  of  the  cardiac  action  ;  hence 
these  cases  are  so  constantly  the  better  for  carefully 
regulated  bodily  activity  ;  and  so,  when  the  toning 
efl'ects  of  digitalis  are  required,  it  should  always  be 
given  in  combination  with  ether  and  ammonia,  to 
keep  up  quick  action  of  the  heart,  and  to  prevent 
the  vertigo  and  syncope  which  may  otherwise  occur. 
When  there  is  excessive  hypertrophy  in  cases  of 
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aortic  insufficiency,  digitalis  is  useful  sometimes  in 
quieting  palpitation,  reducing  excessive  frequency, 
and  lessening  headache  and  vascular  excitement. 
Caffeine  given  with  senega,  aconite  in  small  doses, 
and  Veratrum  viride  also  relieve  these  symptoms  ; 
but  a  few  drops  of  nitrite  of  amyl  inhaled  from 
cotton-wool,  or  nitroglycerin  tablets,  are  more 
rapidly  and  surely  beneficial.  In  many  cases  of 
aortic  disease  potassium  iodide  in  doses  of  3  to  5 
grains  is  a  valuable  remedy.  In  aortic  stenosis 
digitalis  is  rarely  required.  The  simple  mode  of 
compensation  makes  these  cases  require  little  treat- 
ment. Digitalis  is  sometimes  useful  in  combination 
with  stimulants  to  give  vigour  to  the  myocardium, 
and  check  the  tendency  to  dilatation.  If  it  slows 
the  action  of  the  heart  notably,  its  effect  becomes 
hurtful.    Nux  vomica  often  prevents  this. 

In  combined  valvular  lesions,  the  predominant 
lesion  must  be  the  guide  in  the  use  of  digitalis  ;  but 
it  may  be  given  advantageously  whenever  the  general 
signs  of  venous  stasis  are  present.  The  diuretic 
power  of  the  drug  is  one  of  the  best  tests  of  its 
beneficial  action.  Relying  on  this  test,  the  writer 
often  gives  digitalis  for  weeks,  nay,  months  at  a 
time,  and  obtains  improvement  in  the  nutrition  of 
the  heart  which  lasts  long  after  its  discontinuance. 
Digitalis  effects  this  improvement  by  increasing  the 
vigour  of  the  coronary  circulation,  and  thus  builds 
up  new  heart-muscle  to  compensate  a  valvular  de- 
fect. In  aortic  cases  the  nutrition  of  the  muscle 
must  be  kept  up  by  iron,  arsenic,  quinine,  strych- 
nine, and  stimulants. 

The  preparations  of  digitalis  which  may  be  used 
are,  the  powder  in  |  to  i  grain ;  the  tincture  in 
in.v  to  XV  ;  and  the  infusion  in  5]  to  5vj  doses.  As 
a  diuretic  in  cases  of  dropsy,  the  old  combination  of 
squill,  digitalis,  and  blue-pill  is  invaluable. 

B.  Walter  Foster. 

HEART,  Wounds  of.— Synon.  :  Fr.  Blessures 
(in  Ccfiir- ;  Ger.  Herzzvunden. 

Etiology  and  Anatomical  Characters. — 
Wounds  of  the  heart  may  be  punctured,  incised,  or 
lacerated  ;  and  inflicted  with  a  variety  of  weapons 
or  other  sharp  bodies,  as  well  as  with  projectiles, 
especially  bullets.  Traumatic  ruptures  and  con- 
tusions form  another  considerable  class  of  injuries 
of  the  heart,  which  chiefly  result  from  falls,  crushing 
accidents  (for  example,  being  '  run  over '),  kicks 
and  blows.  Injuries  of  the  heart  due  to  the  en- 
trance of  foreign  bodies,  such  as  a  needle  or  a  bone, 
have  been  inflicted  in  some  rare  cases  from  the 
interior  of  the  oesophagus  or  stomach  ;  the  most 
remarkable  case  of  this  kind  being  one  of  a  wound 
of  the  pericardium  from  behind  by  the  point  of  a 
sword  which  a  juggler  had  attempted  to  '  swallow.' 

Post  mortem,  the  chest-wall  generally  presents 
evidence  of  the  wound  that  has  been  inflicted.  The 
pericardium  rarely  escapes  injury.  Its  sac  is  found 
to  contain  blood  in  recent  cases,  or  effused  lymph 
or  pus  when  life  has  been  preserved  for  a  few  days 
or  more.  The  walls  of  the  heart  at  the  seat  of 
injury  present  different  appearances,  according  to 
the  precise  nature  of  the  lesion.  Punctured  and  in- 
cised wounds  may  be  of  all  sizes  ;  may  take  either 
a  direct  or  an  oblique  directicfti  through  the  muscular 
fibres ;  and  are  generally  penetrating.  Bullet- 
wounds  cut  away  a  portion  of  the  heart,  whether  at 
the  borders  or  from  the  thickness  of  the  organ. 
Traumatic  ruptures  present  special  characters  [see 
Heart,  Rupture  of).    In  all  the  varieties  of  injury 


of  the  heart,  the  wound  is  found  plugged  with  blood- 
clot,  the  edges  being  either  infiltrated  or  ecchymosed 
and  torn.  In  cases  that  do  not  prove  rapidly  fatal, 
the  usual  signs  of  inflammation,  or  healing,  and 
even  cicatrisation,  are  found  in  the  heart  ;  or 
aneurysm  of  the  cardiac  walls  may  be  developed  as 
a  result  of  the  latter.  The  valves  and  their  appen- 
dages are  frequently  incised  or  otherwise  injured. 
In  some  cases  a  portion  of  the  weapon,  projectile, 
or  foreign  body  may  be  found  in  the  heart.  The 
ventricles — and  especially  the  right  ventricle — are 
the  parts  of  the  heart  most  commonly  injured.  The 
great  vessels,  lungs,  and  the  arteries  of  the  chest- 
wall  may  also  be  wounded  in  different  instances. 

It  must  be  observed  that  a  blow  over  the  heart 
has  proved  instantly  fatal  without  leaving  any 
lesion  discoverable  post  mortem. 

From  these  results  it  is  evident  that  wounds  of  the 
heart  may  prove  rapidly  fatal  by  loss  of  blood,  by 
compression  of  the  heart  resulting  from  haemorrhage 
into  the  pericardium,  or  by  shock  ;  while,  at  a  later 
stage,  pericarditis,  myocarditis,  and  secondary 
haemorrhage  may  be  expected  to  supervene. 

Symptoms,  Course,  and  Terminations. — In 
about  one  third  of  recorded  cases  of  injury  of  the 
heart,  either  death  is  immediate — fainting,  convul- 
sions, and  the  other  symptoms  of  syncope,  as  well 
as  those  of  shock,  being  the  prominent  phenomena, 
along  with  external  haemorrhage  ;  or  the  patient 
drops  dead  after  a  few  moments,  during  which  time 
he  may  have  undergone  considerable  exertion.  In  a 
second  class  of  cases,  the  symptoms  of  syncope  or 
of  shock  occur  immediately,  but  death  does  not 
ensue  at  once.  The  patient  then  lies  in  a  state 
either  of  unconsciousness  or  of  complete  prostration. 
In  the  latter  event  he  complains  of  a  sense  of  great 
debility,  precordial  oppression,  dyspnoea,  and  suffo- 
cation ;  the  surface  is  cold,  pallid,  and  trembling  ; 
vomiting  may  occur  ;  and  there  is  usually  haemor- 
rhage from  the  region  of  the  heart.  Death  occurs 
after  minutes  or  hours,  either  from  exhaustion,  due 
chiefly  to  continued  or  repeated  loss  of  blood,  or 
from  compression  of  the  heart.  In  a  third  series  of 
cases  the  course  is  more  protracted.  The  patient, 
after  suffering  from  the  symptoms  just  enumerated, 
but  in  a  less  degree,  passes  through  the  various 
phases  of  constitutional  disturbance  commonly  ob- 
served in  severe  wounds,  complicated,  however, 
with  pericarditis,  myocarditis,  and  repeated  haemor- 
rhage ;  and  dies  of  exhaustion  after  an  illness  of 
weeks  or  months.  Lastly,  in  a  small  proportion  of 
cases,  the  patient  survives  the  various  accidents 
and  complications  just  described,  and  the  wound  of 
the  heart  heals ;  but  it  sometimes  happens  that 
signs  of  aneurysm  of  the  cardiac  walls,  or  of  incom- 
petence of  the  valvular  apparatus,  are  developed  as 
the  result  of  the  lesion. 

Diagnosis. — Wounds  of  the  heart  can  usually 
be  diagnosed  without  difficulty  by  the  situation  of 
the  external  injury  and  the  severity  of  the  sym- 
ptoms. Similar  symptoms  may,  however,  follow 
injuries  of  the  great  vessels  in  the  neighbourhood 
of  the  heart,  or  of  the  arteries  of  the  walls  of  the 
chest,  if  the  htemorrhage  be  profuse.  Still,  unless 
there  be  almost  complete  certainty  that  a  vessel 
within  reach  is  the  only  seat  of  the  bleeding,  the 
diagnosis  should  be  left  undecided,  and  all  dangerous 
interference  avoided. 

Prognosis  Injury  of  the  heart  is  generally  to 

be  regarded  as  certain  to  end  in  death  ;  but  it 
should  not  be  forgotten  that  as  many  as  1 2  per  cent. 
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of  recorded  cases  are  said  to  have  recovered.  Some 
very  remarkable  instances  have  occurred  of  recovery 
after  very  severe  injury  to  this  organ.  The  pro- 
gnosis may  be  broadly  estimated  by  the  severity  of 
the  immediate  symptoms.  Traumatic  rupture  of 
the  heart  is  said  to  have  invariaVjly  proved  fatal. 

Treatment.  —In  wounds  of  the  heart,  the 
hemorrhage  must  be  at  once  arrested  by  the  usual 
surgical  means  ;  immediate  death  must  be  pre- 
vented by  cautious  stimulation  ;  and  the  patient 
must  be  kept  in  such  a  condition  that,  while  life  is 
preserved,  the  danger  of  inflammatory  reaction  in 
the  region  of  the  heart,  and  of  fresh  ha.morrhage, 
is  reduced  to  a  minimum.  It  is  on  this  account 
that  restorative  measures  are  to  be  guardedly  em- 
ployed at  first,  and  stimulants  resorted  to  in  the 
further  progress  of  the  case  only  when  urgently 
indicated.  Absolute  rest  of  body  and  mind  is 
indispensable.  Nervine  and  cardiac  sedatives,  such 
as  morphine,  potassium  bromide,  chloral  hydrate, 
and  belladonna,  may  be  of  great  service  when  used 
with  judgment.  J.  Mitchell  Bri'ce. 

HEARTBURN.— Synon.  :  Cardialgia.— Heart- 
burn is  a  hot  or  scalding  sensation,  usually  referred 
to  the  cardiac  orifice  of  the  stomach,  but  in  some 
cases  diffused  over  the  whole  abdomen.  It  is  a 
marked  symptom  of  many  forms  of  indigestion, 
and  is  frequently  accompanied  by  eructations  of  a 
very  acid  character :  the  fluid  rejected  from  the 
stomach  produces  a  sensation  of  scalding  in  the 
throat  and  ciesophagus.  See  Digestion,  Disorders 
of ;  Flatulence  ;  and  Stomach,  Diseases  of. 

HEAT,  Effects  of  Severe  or  Extreme.— 
{A)  Constitutional  Effects  of  Severe  Heat 
acting  generally. — The  constitutional  or  general 
eft'ects  of  exposure  of  the  whole  body  to  high  tem- 
peratures vary  with  the  source  and  degree  of  heat, 
the  slowness  or  rapidity  of  transition  from  lower 
temperatures,  and  the  length  of  exposure,  as  well  as 
with  the  age,  constitution,  habit,  and  health  of  the 
body  ;  and  they  are  liable  to  be  more  or  less  modi- 
fied or  obscured  by  various  concomitant  circum- 
stances and  conditions,  such  as  the  hygrometric 
state,  and  the  purity  or  impurity  of  the  atmosphere. 

The  range  of  temperature  within  the  limits  of 
which  life  can  be  maintained  appears  to  be  greatei 
in  the  case  of  man  than  in  that  of  most  of  the  lower 
animals,  in  virtue  of  greater  power  of  accommoda- 
tion to  external  influences,  without  undue  elevation 
or  lowering  of  the  temperature  of  the  body.  But 
in  every  case  any  such  combination  of  external  cir- 
cumstances as  causes  the  temperature  of  the  body  to 
rise  10°  to  15°  above  the  normal  standard  speedily 
proves  fatal. 

I.  Artificial  heat.  —  Numerous  oljservations 
and  experiments  show  that  in  dry  air  exposure  to 
very  high  temperatures  can  be  borne,  during  periods 
varying  with  circumstances,  without  danger  or  even 
serious  inconvenience,  the  temperature  of  the  body 
being  kept  down  within  safe  limits  by  evaporation 
from  the  surface  and  from  the  lungs.  Glass-workers, 
metal-founders,  gas-stokers,  engineers  in  steamboats 
—especially  in  the  tropics — bakers'  oven-builders, 
and  others  constantly  carry  on  their  work  in  tem- 
peratures of  from  120°  to  160°  F.  or  even  higher — 
to  say  nothing  of  the  blasts  of  radiant  heat  to  which 
some  are  from  time  to  time  exposed.  In  iiioisl  air, 
evaporation  from  the  surface  and  its  cooling  influence 
being  diminished  or  prevented,  much  lower  tem- 


peratures speedily  become  insupportable.  Berger 
was  unable  to  remain  in  a  vapour-bath  the  tempera- 
ture of  which  had  risen  from  106°  to  120° F.,  although 
he  had  easily  borne  a  temperature  of  230°  F.  in  dry 
air  for  five  minutes.  When  the  natural  loss  of  heat 
is  prevented  by  the  moisture  of  a  hot  atmosphere  — 
as  in  a  vapour-bath,  or  by  immersion  in  a  hot-water 
bath,  or  otherwise —  the  temperature  of  the  body 
rises.  It  has  been  found,  taken  in  the  rectum,  to 
rise  as  high  as  103"  in  eight  minutes  in  a  vapour- 
bath  of  127°  ;  and  in  a  hot- water  bath  of  104°  to 
111°  the  temperature  tal<en  in  the  mouth  has  been 
found  to  rise  to  loi  -6 

Fleming  found  that  exposure  in  the  Turkish  bath 
during  an  hour  to  a  temperature  commencing  at; 
170°  F.  and  gradually  lowered  to  about  130°  F. 
caused  the  temperature  of  his  body  (taken  by  a 
specially  devised  thermometer  in  the  mouth)  to  rise 
rapidly  during  the  first  ten  minutes  from  a  normal 
average  of  97 '65°  to  99-2°  F.  (a  rise  of  i"55°  F. )  ; 
and  then  more  slowly  until  the  end  of  fifty  minutes, 
when  the  highest  point,  loi  -3°  F.  (a  rise  of  3"65°  F. ), 
was  reached.     His  pulse  rose  during  the  first  ten 
minutes  from  78  to  91  beats  in  the  minute,  and  like 
the  temperature  attained  its  maximum,  115,  at  the 
end  of  fifty  minutes.    His  breathing  first  diminished 
in  rapidity  from  22-5  to  20'8,  and  then  increased  to 
25-4  in  actual  rapidity,  but  maintained  a  diminished 
ratio  to  the  pulse.    The  arterial  tension  seemed  to 
be  increased  by  the  greater  rapidity  of  the  heart's 
action,  comljined  with  the  engorged  state  of  the 
capillary  circulation.     The   quantity  of  material 
eliminated  during  the  hour  amounted  to  forty-four 
ounces.    The  proportion  of  chlorides  in  the  urine 
passed  after  the  bath  (3'65  in  the  1,000)  was  little 
more  than  half  that  in  the  sweat  (5"05)  collected 
during  the  bath,  and  much  less  than  in  the  urine 
previously  passed  (5  ■68).    The  proportion  of  urea 
in  the  urine  was  slightly  increased,  and  the  sweat 
contained  1-55  in  the  1,000. 

The  effects  felt  by  those  exposed  to  great  heat 
vary  with  the  temperature,  the  length  of  exposure, 
and  collateral  circumstances,  such  as  an  impure 
atmosphere  and  physical  exertion,  &c.  A  sensation 
of  warmth,  at  first  agreeable,  is  succeeded  by  one 
of  oppressive  and  then  painful  heat,  until  this  is 
again  relieved  by  the  establishment  of  copious 
evaporation  from  the  surface.  Pleasant  stimulation, 
and  some  degree  of  excitement  of  the  nervous  and 
muscular  systems,  are  quickly  followed  by  languor, 
lassitude,  listlessness,  feelings  of  exhaustion,  indis- 
position to  mental  effort  or  muscular  exertion, 
dizziness,  tendency  to  sleep,  faintness,  and  uncon- 
sciousness, sometimes  accompanied  or  preceded  by 
convulsions.  If  relief  is  not  afforded  death  ensues. 
If  timely  relief  is  afforded,  more  or  less  speedy  and 
complete  recovery  may  be  brought  about. 

If  the  symptoms  have  been  severe  and  persistent, 
or  if  the  sufferer  has  been  exposed  to  repeated 
attacks,  permanent  damage  to  the  health,  and 
especially  to  the  nervous  system,  almost  certainly 
results,  in  spite  of  apparent  temporary  recovery. 
In  many  cases  general  debility  and  deterioration,, 
in  some  cardiac  troubles,  and  in  others  insanit}', 
have  been  recorded  as  .the  persistent  after-effects. 
Symptoms  and  conditions  closely  or  exactly  re- 
sembling those  of  sunstroke  may  be  produced  by 
exposure  to  an  artificially  heated  atmosphere,  or  to 
blasts  of  radiant  heat  from  fires  or  furnaces.  See 
Sunstroke. 

Bernard,  Delaroche,  and  others  have  shown  that 
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animals  exposed  to  temperatures  of  from  130°  or 
lower  to  1 50°  F.  and  upwards  quickly  die. 

The  post-mortem  examination  of  animals  so  killed 
showed  that  the  heart  had  entirely  ceased  to  beat  a 
few  seconds  after  death,  and  that  neither  it  nor  the 
muscular  coat  of  the  intestines  could  by  any  means 
be  stimulated  to  contract  again.  The  muscular 
fibres  of  the  heart  examined  microscopically  ap- 
peared rigid  and  coagulated  (Kiihne  and  Ranvier). 
Further,  the  blood  in  both  arteries  and  veins  was 
dark-coloured.  Rigor  mortis  set  in  almost  directly 
after  death,  and  general  decomposition  very  speedily 
commenced.  Apart  from  these  changes  no  lesions 
sufficient  to  explain  the  cause  of  death  can  be  seen. 
The  proteids  of  the  nervous  and  muscular  systems 
begin  to  undergo  coagulation  at  Il6'6°  F.  (47°  C. ), 
or  even  at  a  considerably  lower  temperature,  if  the 
exposure  is  prolonged.  Such  a  coagulation  in  the 
nerve-cells  and  muscle-fibres  would  cause  chemical 
and  physical  changes  incompatible  with  life. 

Anatomical  Characters. — The  post-mortem 
appearances  met  with  in  the  human  subject  in  cases 
in  which  death  has  been  attributed  to  the  general 
effects  of  heat  have  not  been  uniform,  probably 
because  there  has  been  in  most  cases  simultaneous 
exposure  to  other  deleterious  influences.  It  is 
probable  that  the  changes  leading  to  the  fatal  issue 
are  microscopic,  and  are  to  be  found  chiefly  in  the 
nervous  system.  Recent  observations  by  Gold- 
scheider  and  Flateau,  Marinesco,  and  Mott  have 
shown  that  changes  can  be  seen  in  the  structure  of 
the  nerve-cells  of  animals  and  men  who  have  died 
with  hyperpyrexia.  Nissl-bodies,  composed  of  a 
nucleo-albimien,  are  not  visible  in  such  cases. 

Treatment. — The  immediate  treatment  to  be 
adopted  in  the  case  of  those  suffering  from  exposure 
of  the  whole  body  to  heat  consists  essentially  in 
removal  into  a  cooler  and  purer  atmosphere  ;  quiet 
\rest  in  the  recumbent  position  ;  fanning  ;  cool  or 
•even  cold  affusions  or  sponging,  especially  over  the 
head  and  spine — the  effect,  however,  being  carefully 
watched  ;  and  the  administration  of  cool  or  luke- 
warm fluid  in  small  quantity  at  a  time,  with  some 
stimulant.  Copious  draughts  of  cold  water  in  a 
highly  heated  state  of  body  are  liable  to  give  rise 
to  dangerous  or  even  fatal  results.  Bleeding  is  not 
to  be  recommended. 

The  after-treatment  must  be  conducted  on  general 
principles,  and  determined  by  the  condition  of  the 
patient,  and  the  indications  afforded  in  the  particular 
case. 

2.  Climatic  and  Solar  Heat. — The  effects  of 
climatic  heat  experienced  on  transition  from  tem- 
perate to  tropical  regions  are  as  follows  :  ist.  The 
average  temperature  of  the  body  rises  '5°  to  1°  F. 
according  to  Davy  and  Crombie,  or  to  a  somewhat 
greater  extent  according  to  others.  The  daily 
fluctuations  of  bodily  temperature  in  health  in 
India  correspond  to  those  in  England.  The  normal 
temperature  of  native  Indians  is  about  half  a 
degree  higher  than  that  of  Europeans  (Crombie). 
2nd.  The  pulse  is  quickened  according  to  most 
observers,  but  Rattray  says  this  is  incorrect. 
3rd.  The  breathing  becomes  slower  and  less  deep, 
falling  from  about  sixteen  to  about  twelve  or  thirteen 
per  minute.  Less  carbonic  acid  and  less  water  are 
exhaled.  4th.  The  skin  acts  much  more  freely,  its 
excretion  being  increased  by  about  24  per  cent. 
( Rattray).  The  continued  hypereemia  and  over- 
action  of  the  skin,  however,  are  liable  to  be  fol- 
lowed by  congestion  and  obstruction  of  the  sweat- 


ducts,  giving  rise  to  'prickly  heat.'  5th.  The 
urine  is  lessened  in  quantity,  and  the  urea  and 
chlorides  are  diminished  proportionately  to  the 
temperature  as  the  latter  rises  from  70°  F.  to  90°  F. 
6th.  The  appetite,  especially  for  animal  food,  is 
diminished,  and  the  digestive  powers  seem  lowered. 
7th.  Indisposition  to  exertion  and  a  sense  of  ex- 
haustion of  mind  and  body  are  experienced  in 
degrees  varying  with  circumstances  ;  the  depressing 
effects  being  most  felt  when  the  heat  is  not  only 
great  but  continuous  day  and  night,  and  when  the 
atmosphere  is  moist. 

The  effects  of  the  radiant  heat  of  the  sun,  as 
distinguished  from  those  of  atmospheric  heat,  are 
discussed  in  the  article  on  Sunburn. 

Exposure  to  the  direct  rays  of  the  sun,  or  to 
great  or  continued  heat  in  the  shade,  especially 
under  unfavourable  atmospheric  and  general  con- 
ditions, may  give  rise  to  heat-fever,  heat-apoplexy, 
or  one  or  other  of  the  forms  of  sunstroke.  See 
Sunstroke. 

[B)  Local  Effects  of  Severe  Artificial  Heat: 
Burns  and  Scalds. — The  local  effects  of  heat 
vary  with  the  degree,  the  length  of  exposure,  the 
medium  of  application,  and  the  part  acted  upon. 
Burns  result  from  '  dry,'  Scalds  from  '  moist '  heat. 

Signs  and  Symptoms. — (i)  A  comparatively 
slight  degree  of  heat  causes  redness,  tingling,  pain, 
and  tenderness,  which  soon  subside.  Desquama- 
tion of  the  epidermis  may  follow,  but  no  permanent 
trace  of  injury  is  left.  (2)  A  higher  degree  causes 
severe  burning  pain,  and  great  redness  of  surface, 
followed  by  effusion  of  serum  beneath  the  cuticle 
(vesication).  Complete  restoration  without  scar  is 
usually  effected.  (3)  Still  higher  degrees  of  heat 
or  longer  exposure  cause  intense  pain,  and  imme- 
diate destruction  of  the  true  skin  to  a  greater  or 
less  depth.  Permanent  scarring  results.  (4)  Violent 
heat  and  prolonged  exposure  cause  death  and 
charring  of  the  skin  and  structures  beneath  it  down 
even  to  the  bone.  Loss  of  parts  and  more  or  less 
serious  deformity  and  scarring  necessarily  result. 

Only  too  frequently,  in  spite  of  such  precautions 
as  it  is  possible  to  take,  the  sloughs  of  burns 
become  infected,  pus  forms,  and  sometimes  wide- 
spread and  destructive  cellulitis  develops.  But 
suppuration  is  no  necessary  result  of  a  burn. 

The  separation  of  sloughs,  and  the  processes  of 
repair  after  severe  burns,  take  place  slowly  ;  and 
as  a  rule  the  patient  suffers  much  more  acutely,  and 
during  a  much  longer  period,  than  after  other  forms 
of  injury  involving  equally  extensive  destruction  of 
tissue. 

The  constitutional  symptoms  and  effects  associated 
with  burns  and  scalds  vary  with  the  superficial 
extent  and  situation,  rather  than  with  the  depth  of 
the  injury.  Thus  an  extensive  burn  or  scald  over 
the  abdomen  affecting  only  the  skin  is  much  more 
likely  to  prove  fatal  than  charring  part  of  an  ex- 
tremity ;  and  burns  over  the  front  of  the  abdomen 
or  chest  are  more  likely  to  prove  fatal  than  those 
of  similar  extent  on  the  back.  If  half  the  surface 
of  the  body  is  even  superficially  affected  the  sufferer 
rarely  recovers.  Children  suffer  more  than  adults, 
and  old  age  is  unfavourable. 

In  severe  cases  death  may  result  from  shock, 
either  immediately  on  receipt  of  the  injury,  or  after 
a  period  of  from  two  or  three  to  forty-eight  hours 
or  more.  During  such  time  the  sufferer  remains  in 
a  state  of  collapse  or  prostration,  with  pale  face, 
low  temperature  (due  chiefly  to  decreased  produc- 
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tion,  partly  to  increased  loss,  of  heat  when  epi- 
dermis has  been  widely  removed),  cool  breath, 
small  frequent  pulse,  dry  tongue,  and  scanty  urine  ; 
sometimes  the  patient  is  apathetic,  at  other  times 
excitable  and  restless  ;  thirst  is  common,  vomiting 
occasional,  convulsions  or  delirium  rare.  Hemo- 
globinuria may  be  found.  Post-mortem  examination 
shows  congestion  of  the  viscera,  especially  the 
Ijrain.  The  kidneys  may  have  a  reddish-brown 
colour,  largely  due  to  blood-pigment  in  the  tubules. 
During  life  red  corpuscles  altered  in  form  and  even 
broken  up  have  been  seen  ;  and  after  death  the 
blood  has  often  been  described  as  thick,  and  throm- 
bosis of  vessels  in  many  organs  has  been  found. 

More  than  fifty  per  cent,  of  the  fatal  cases  occur 
within  forty-eight  hours,  and  the  majority  seem  to 
be  rightly  attributed  to  shock.  But  there  may  be 
many  contributory  causes  of  greater  or  less  im- 
portance. Thus  Sonnenburg  thinks  some  almost 
immediate  deaths  may  be  due  to  over-heating  of 
blood  and  consequent  paralysis  of  the  heart.  Other 
possible  factors  are:  carbon  dioxide;  destruction 
of  red  corpuscles  and  accumulation  of  solution  of 
hemoglobin,  forming  a  fluid  which  is  destructive  of 
leucocytes,  thus  setting  free  fibrin-ferment  (leading 
to  thrombosis)  and  other  less-known  toxic  sub- 
stances ;  and  the  accumulation  in  the  blood  of  toxic 
materials  which  should  lie  removed  by  kidneys  and 
skin. 

In  about  forty-eight  hours,  more  or  less,  the 
stage  of  reaction  sets  in.  The  patient  revives,  and 
some  degree  of  general  pyrexia  becomes  manifest. 
Too  often  it  is  of  septic  type,  and  is  accompanied 
by  inflannnation  and  suppuration  of  the  burnt  part. 
An  acute  septicemia  with  erythematous  or  scarla- 
tiniform  rashes  is  not  uncommon  in  children.  The 
tendency  to  congestion  of  the  abdominal  and 
thoracic  viscera  persists,  and  sometimes  runs  on  to 
actual  inflammation  (septic  or  toxic  ?).  But  the 
most  singular  lesion  of  this  period  is  ulceration  of 
the  duodenum  between  the  pylorus  and  the  papilla 
of  Vater.  The  presence  of  such  an  ulcer  may  be 
indicated  by  epigastric  pain  after  food,  and  perhaps 
hasmatemesis  or  melfena.  Often  perforation  into  the 
peritoneum  or  fatal  bleeding  from  an  eroded  artery 
occurs  without  warning.  The  complication  is  rare 
and  not  necessarily  fatal.  Embolism  of  a  small 
artery  and  autodigestion  is  a  suggested  explanation 
of  the  occurrence,  but  not  of  the  localisation  of  the 
ulcer.  William  Hunter  produced  similar  ulcers  in 
dogs  by  the  intra-venous  injection  of  toluylene- 
diamine,  and  suggests  that  in  ljurns  the  cause  may 
be  a  toxin  eliminated  with  the  bile.  During  this 
period,  and  from  the  causes  indicated,  death  occurs 
in  about  30  per  cent,  of  the  fatal  cases. 

In  a  fortnight  or  so,  as  a  rule,  acute  sepsis  will 
have  subsided,  many  sloughs  will  have  separated, 
granulation  and  suppuration  will  have  become  esta- 
blished, and  healing  will  gradually  take  place.  But 
large  sloughs  take  weeks  to  separate,  and  where  the 
deep  fascia  is  opened  serious  cellulitis  may  cause 
much  trouble  and  chronic  fever  ;  or  the  patient  may 
sink,  worn  out  by  suffering,  and  exhausted  by  the 
profuse  discharge  from  the  suppurating  surface,  or 
by  persistent  diarrhcea,  accompanied  or  not  by 
blood  in  the  motions.  Sometimes  the  kidneys  are 
affected,  and  blood  and  blood-casts  may  be  found 
in  the  urine.  Pyemia,  erysipelas,  or  tetanus  may 
occur  and  cause  death  ;  but  there  would  not  appear 
to  be  any  special  liability  to  these  diseases  after 
burns  or  scalds. 


Tkeatmenj'.  —  I.  The  Relief  of  Pain. — It  is  said 
that  the  pain  of  slight  burns  may  be  relieved  by 
plunging  the  part  into  cold  wafer,  or  into  hot  water, 
or  by  holding  it  in  front  of  a  fire.  Elevation  of  the 
part,  gentle  compression  with  some  soft  material, 
and  uniform  warm  temperature  act  best.  In  more 
serious  cases  suffering  should  be  relieved  by  morphine 
hypodermically. 

2.  P/ie  Dressi)ig. — When  hyperEemia  only  is  in- 
duced protection  of  the  part  by  a  bandage  over  a 
thin  layer  of  wool  or  gauze  is  sufficient.  Wlien 
vesicles  rise,  they  should  be  somewhat  freely  opened 
and  their  contents  evacuated  ;  but  the  epidermis 
should  not  be  removed,  as  it  forms  the  best  protec- 
tion to  the  subjacent  rete.  Careful  handling  is 
necessary  to  avoid  denudation  of  raw  surfaces. 
Clothes  should  be  cut  rather  than  pulled  oft",  and  in 
bad  cases  their  charred  remains  are  best  floated  oft 
in  a  hot  bath. 

When  once  vesication  has  been  caused,  the 
possibility  of  infection  arises.  The  first  object  oi 
the  dressing  is  to  prevent  this :  it  must  absorb 
any  discharge,  prevent  its  decomposition,  and  be 
comfortable.  Some  recommend  that  the  burnt  area 
shall  be  gently  washed  with  a  feeble  antiseptic, 
such  as  boric  acid  or  dilute  carbolic  lotion.  If  the 
parts  have  not  been  sterilised  by  heat,  they  will 
not  be  by  such  applications.  In  limited  cases, 
some  attention  may  be  paid  to  the  cleansing  of  skin 
around  the  injured  area. 

The  early  dressings,  especially  of  burns  destroying 
only  the  surface  of  the  skin,  are  often  excessively 
painful,  so  that  anesthesia  is  necessary  in  children 
and  may  be  so  in  adults.  The  less  frequent  the 
dressing,  therefore,  the  lietter.  Ointments  and  oily 
preparations  absorf)  nothing,  do  not  mix  with  dis- 
charges, and  do  not  prevent  their  decomposition. 
Such  dressings  only  cover  the  burns,  protect  them 
from  mechanical  irritation,  and  peel  off  more  or 
less  easily. 

The  choice  of  dressing  lies  really  between  a  '  dry  ' 
dressing  and  one  kept  moist  by  a  covering  of  water- 
proof tissue.  The  former  is  the  better  if  it  can  Ije 
successfully  worked.  It  should  consist  either  of 
simple  sterilised  gauze  or  of  double  cyanide  gauze 
wrung  as  dry  as  possible  out  of  i  :  2000  perchloride 
of  mercury  lotion.  Either  should  be  applied  several 
layers  thick,  and  should  be  covered  with  a  good 
layer  of  salicylic  or  other  wool  and  fixed  with  a 
bandage.  Such  a  dressing  absorl)s  discharges  and 
prevents  decomposition  of  them  chiefly  by  dryness 
due  to  ready  evaporation.  If  the  discharge  is  at  all 
free  it  is  as  well  to  place  deep  in  the  gauze  a  layer 
of  some  powder,  such  as  aristol,  or  equal  parts  of 
powdered  boric  acid,  zinc  oxide,  and  kaolin.  Under 
this  treatment  thin  superficial  sloughs  are  dried  and 
gradually  cast  off,  granulation  and  healing  taking 
place  beneath  them.  So  long  as  the  patient  is  com- 
fortable and  the  temperature  normal,  such  a  dressing 
may  be  left.  When  it  is  necessary  to  change  it,  the 
wool  and  as  much  gauze  as  can  be  removed  without 
pain  is  taken  off :  the  rest  is  thoroughly  soaked  with 
warm  sterile  saline  solution  from  a  syringe  or  in  a 
bath. 

Another  good  form  of  dry  dressing  is  the  follow- 
ing. In  cases  in  which  the  whole  thickness  of  the 
skin  is  not  destroyed,  lint  soaked  in  a  saturated 
solution  of  picric  acid  may  be  uniformly  applied  to 
the  Vjurnt  surface,  after  opening  all  vesicles,  and 
allowed  to  dry  on  under  a  layer  of  cotton  wool. 

Sometimes,  however,  infection  of  the  sloughs 
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occurs,  pus  accumulates  beneath  them  and  does  not 
escape  readily  into  the  dry  dressing,  but  accumulates 
in  contact  with  the  living  tissues.  Pain  and  fever 
result.  If  removal  or  partial  removal  of  the  slough 
is  practicable,  it  may  yet  be  possible  to  use  a  dry 
dressing,  or  to  revert  to  it  after  short  employment  of 
a  moist  dressing. 

The  moist  dressing  consists  either  of  several 
layers  of  gauze  or  of  two  or  three  of  boric  lint  wrung 
very  dry  out  of  boric  lotion  or  a  dilute  mercury 
lotion.  This  is  covered  by  a  layer  of  oiled  silk  pro- 
jecting half  an  inch  beyond  the  lint  in  all  directions : 
over  this  are  placed  a  layer  of  wool  and  a  bandage. 
This  dressing  quickens  the  separation  of  sloughs, 
facilitates  the  escape  of  discharges,  and  prevents  their 
decomposition  ;  but  to  accomplish  these  results  the 
dressing  must  be  changed  once,  twice,  or  more  fre- 
quently during  the  twenty-four  hours,  and  this  may 
be  a  painful  process. 

3.  Keinoval  of  Dead  Parts. — Parts  of  limbs  which 
have  Ijeen  completely  charred,  or  which  have  lost  so 
much  skin  that  recovery  with  usefulness  is  impossible, 
should  be  removed  by  amputation  as  soon  as  shock 
permits.  But  when  there  is  doubt  as  to  the  com- 
pleteness of  destruction  of  the  skin,  as  is  often  the 
case  in  both  burns  and  scalds,  an  antiseptic  dressing 
must  be  applied  until  the  evidence  on  this  point  is 
clear.  Sloughs  should  be  removed  if  discharge  is 
bagging  beneath  them. 

4.  The  Prevention  of  Defortitity. — The  more 
slowly  a  granulating  sore  heals,  the  more  deeply 
does  the  granulation-tissue  penetrate,  and  the  greater 
is  the  resulting  contraction.  Speedy  healing  should, 
therefore,  be  aimed  at  in  all  cases  of  wide  destruction 
of  the  epidermis  by  Thiersch's  method  of  skin-graft- 
ing. An  affected  limb  must  be  kept  upon  a  splint 
until  healing  is  complete,  occasional  opportunities 
for  performing  the  movements  of  the  fixed  joints 
being  allowed.  It  is  said  that  the  permanent  warm 
bath  diminishes  contraction.  For  the  remedying  of 
deformities  due  to  burns,  plastic  operations  are  often 
necessary. 

5.  The  Treatment  of  Shock. — In  extensive  burns, 
even  though  superficial,  the  immediate  danger  to 
life  is  great.  It  must  be  met  by  keeping  the  patient 
in  a  bath  at  about  105°  F. ,  by  the  free  infusion  of 
saline  solution  into  veins  or  subcutaneous  tissue,  the 
hypodermic  injection  of  strychnine,  and  the  ad- 
ministration of  hot  milk  and  coffee  or  of  hot  brandy 
and  water.    See  Saline  Solutions,  Infusion  of. 

(C)  Local  Effects  of  Severe  Solar  Heat: 
Sunburn.    See  Sunburn. 

M.  S.  Pembrey.    Stanley  Boyd. 

HEAT,  Therapeutic  Use  of. — Heat  is  em- 
ployed in  the  treatment  of  disease  as  a  general  or 
local  stimulant,  a  caustic,  or  a  counter-irritant  ;  and 
that  in  the  form  either  of  dry  or  of  moist  heat. 
See  Baths  ;  Collapse  ;  Cholera  ;  Colic  ;  Coun- 
ter-Irritants  ;  Fomentations;  Poultices; 
and  Resuscitation. 

HEAT-STROKE. — A  synonym  for  sunstroke. 
See  Sunstroke. 

HECTIC  FEVER.  See  Fever  ;  and  Tempera- 
ture. 

HELMINTHIASIS  (fV^w,  a  worm).  — Disease 
characterised  by  the  presence  of  worms. 

HELMINTHS  (eVifs,  a  worm).— i'dv  Ektozoa. 


HELOUAN,  near  Cairo,  Egypt. —Thermal 
sulphurous  muriated  saline  waters.  See  Mineral 
Waters. 

HEMERALOPIA.— Definition.  —  Day-blind- 
ness :  a  disorder  of  vision  in  which  objects  cannot 
be  seen  well  or  comfortably  in  ordinary  daylight  or 
by  strong  artificial  light,  but  are  seen  more  clearly 
or  more  comfortably  in  shade  or  in  twilight. 

Most  modern  authors  use  the  term  in  the  opposite 
sense  of  «/^/i/-blindness,  regarding  it  as  derived 
from  ^/ie'pa,  the  day,  and  S>^,  the  eye  or  sight.  In 
this  work  it  has,  from  the  first,  been  used  in  the  sense 
given  above,  the  al  being  regarded  as  representing 
alpha privativum,  or  as  a  contraction  of  a.Xa6s,  blind. 
This  meaning  has  since  been  adopted  in  the  Nomen- 
clature of  Diseases  of  the  Royal  College  of  Physi- 
cians. It  has  long  been  used  as  the  antonym  of 
Nyctalopia.    See  Nyctalopia. 

Causes. — Day  blindness  is  a  symptom  rather  than 
an  idiopathic  affection,  and  is  sometimes  the  effect 
of  mere  intolerance  of  light  (photophobia),  depen- 
dent upon  irritation  or  inflammation  of  the  cornea, 
cSic.  The  various  causes  may  be  grouped  as  fol- 
lows : — 

I.  Opacity  in  some  of  the  refractive  media,  such 
as  central  nebula  or  leucoma  of  the  cornea,  or  cir- 
cumscribed opacities  occupying  the  pupillaiy  region 
of  the  lens  or  the  vitreous.  In  such  cases,  vision  is 
obscured  when  the  pupil  is  contracted,  but  becomes 
clearer  when  the  pupil  dilates  in  shade.  2.  Irrita- 
tion or  inflammation  of  the  parts  of  the  eye  inner- 
vated by  the  sensory  fibres  of  the  fifth  nerve — the 
lids,  the  conjunctiva,  the  cornea,  or  the  iris  ;  neuro- 
pathic aftections  of  these  structures  ;  and  reflex  irri- 
tation from  nose,  teeth,  uterus,  &c.  3.  Hyper- 
sesthesia  of  the  retina,  which  may  be  due  to  reflex 
irritation,  or  (rarely)  to  inflammation  of  the  retina, 
the  optic  nerve,  or  the  choroid,  to  insufficient  pig- 
mentation of  the  ocular  fundus  as  in  albinism,  to 
dazzling  from  coloboma  of  the  iris  or  preter- 
natural dilatation  of  the  iris  from  any  cause,  to  ex- 
posure to  bright  lights  or  glare  of  any  kind,  to  pro- 
longed seclusion  in  darkness  or  dimly  lighted  places. 
A  transient  ph)'siological  form  of  hemeralopia  occurs 
whenever  the  eyes  suddenly  pass  from  darkness  into 
bright  light. 

Treatment.  —  The  treatment  of  hemeralopia 
should  follow  the  special  indications.  Impairment 
of  sight  due  to  central  opacity  in  any  of  the  refrac- 
tive media  may  often  be  relieved  by  dilatation  of  the 
pupil  with  a  weak  solution  (gr.  Jg  to  gr.  \  to  an 
ounce)  of  atropine  or  other  mydriatic,  or  by  making 
an  artificial  pupil.  Inflammations  of  the  various 
structures  of  the  eye  and  reflex  irritations  are  to  be 
treated  by  appropriate  means.  The  eyes  should  be 
protected  by  a  shade  or  by  neutral-tinted  glasses. 
The  general  treatment  must  be  adapted  to  the  asso- 
ciated local  and  constitutional  conditions. 

John  Tweedy. 

HEMIAN/ESTHESIA(^^i-,  half;  o,  priv.  ;  and 

aXaSavofxai,  I  feel).  —  Paralysis  of  sensation,  affecting 
one  side  of  the  body.  See  Sensation,  Disorders 
of. 

HEM  I  ANALGESIA  (^/.i-,  half;  a,  priv.;  and 
^A.7os,  pain). — Insensibility  to  painful  impressions, 
affecting  one  side  of  the  body.  See  Sensation,. 
Disorders  of 

HEMIANOPIA  (^/ii-,  half;  a,  priv.  ;  and  &if, 
sight). — The  term    '  hemiopia  '  is  now  generally 
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taken  to  mean  loss  of  perceptive  power  in  one  lateral 
or  vertical  half  of  the  retina  ;  while  by  hemianopia 
is  understood  obscuration  of  vision  on  one  lateral  or 
vertical  half  of  the  visual  field.  Thus,  owing  to  the 
fact  that  rays  of  light  cross  within  the  eye,  right 
lateral  hemianopia  is  produced  where  left  lateral 
hemiopia  exists,  as  a  result  of  intracranial  disease  of 
one  or  other  kind.  Sec  Nervous  System,  Ex- 
amination of. 

It  is  well  known  that  in  the  lower  vertebrate 
animals  the  optic  nerves  undergo  a  complete  decus- 
sation at  the  optic  chiasma,  so  that  all  impressions 
from  each  eye  go  to  the  opposite  optic  lobe.  Some 
authorities  believe  that  a  similarly  complete  decus- 
sation of  the  optic  nerve-fibres  takes  place  at  the 
chiasma  in  man  ;  but  the  majority  adopt  the  view 
that  at  the  optic  chiasma  there  occurs  a  semi-decus- 
sation  only.  It  seems  quite  possible  that  these 
discrepancies  in  doctrine  may  be  in  part  dependent 
upon  the  fact  that  the  course  of  the  optic  fibres  is 
not  the  same  in  all  cases.  There  may,  in  fact,  be 
variations  in  the  degree  of  completeness  of  the 
decussation  of  the  optic  nerve-fibres  at  the  chiasma, 
just  as,  from  the  researches  of  Flechsig,  we  now 
know  that  not  infrequently  considerable  variations 
occur  in  the  amount  of  decussation  of  motor  fibres 
in  the  anterior  pyramids  of  the  medulla. 

The  effects  resulting  from  congenital  or  early 
blindness  of  one  eye  supply  us  with  some  informa- 
tion bearing  upon  this  point.  Where  a  semi-decus- 
sation  exists,  the  effects  of  the  atrophy  of  the  optic 
fibres  proceeding  from  the  affected  eye  should, 
beyond  the  chiasma,  be  pretty  equally  distributed, 
so  that,  though  in  such  a  case  the  two  optic  nerves 
will  be  very  dissimilar  in  size,  the  optic  tracts  ought 
to  be  of  equal  bulk  ;  and  this  is  what  is  most  com- 
monly met  with.  On  the  other  hand,  it  is  un- 
doubtedly the  fact  that  in  some  of  such  cases  the 
optic  tract  on  the  opposite  side  is  found  to  be  notably 
atrophied,  while  that  on  the  same  side  as  the  atro- 
phied optic  nerve  presents  a  healthy  appearance — 
signs  which  betoken  a  pretty  complete  decussation 
of  the  optic  fibres  at  the  chiasma. 

Different  forms  of  Hemianopia  andtheir  causes. — 
In  the  cases  where  the  common  arrangement  obtains 
— that  is,  the  semi-decussation — it  seems  to  be  the 
inner  fibres  that  cross  one  another,  while  the  outer 
fibres  of  each  nerve  are  continued  on  into  the  outer 
part  of  the  corresponding  optic  tract.  The  result 
of  this  arrangement  would  be  that  the  fibres  from 
the  right  half  of  each  retina  would  proceed  to  the 
right  optic  tract,  while  those  from  the  left  side  of 
each  retina  would  go  to  the  left  optic  tract  ;  so  that 
if  the  image  of  any  object  should  fall  simultaneously 
either  on  the  right  side  of  the  two  retinre,  or  on  the 
left  side  of  the  two  retince,  the  impressions  in  either 
case  will  lie  transmitted  along  one  and  the  same 
tractus  opticus — the  right  or  the  left,  as  the  case 
may  be.  Therefore  it  seems  clear  that,  in  all  cases 
in  which  the  semi-decussation  of  the  optic  fibres 
obtains,  any  intracranial  lesion  which  either  destroys, 
seriously  presses  upon,  or  disturbs  the  nutrition  of 
the  optic  tract  on  one  side,  will  give  rise  to  an 
opposite  lateral  hemianopia.  If  the  decussation  had 
chanced  to  be  total,  there  would,  on  the  contrary, 
have  been  produced  a  '  crossed  amblyopia. ' 

The  optic  tract  is  apt  to  be  involved  in  some  part 
of  its  course  between  the  chiasma  and  the  geniculate 
bodies  by  different  kinds  of  lesions.  Thus,  we  may 
bave  tumours  originating  in  parts  of  the  tract  itself ; 
or  the  tract  may  become  involved  secondarily,  or 


pressed  upon,  by  some  tumour  or  haemorrhage 
occurring  in  the  crus  cerebri  or  in  the  posterior 
tubercle  (pulvinar)  of  the  thalamus,  or  by  a  tumour 
originating  in  the  inner  and  under  part  of  the  tem- 
poral lobe,  or  from  the  bone  itself  in  the  middle 
fossa  of  the  skull. 

Two  other,  mucli  rarer,  fi.irms  of  hemianopia 
require  to  be  mentioned,  which  are  produced  by 
lesions  affecting  different  parts  of  the  chiasma.  One 
of  these  is  douljle  temporal  licmianofa,  which  may 
be  produced  by  a  lesion  pressing  upon  the  anterior 
median  portion  of  the  chiasma.  Any  lesion  capable 
of  doing  this  would  probably  be  a  timiour,  and  it 
would  produce  the  same  effects  whether  there  is  a 
total  or  a  semi-decussation  in  the  chiasma.  The 
lesion  would  involve  the  decussating  fibres  that  come 
from  the  inner  half  of  the  retina  on  the  two  sides, 
and  thus  would  lead  to  double  temporal  hemianopia. 
The  other  form  is  known  as  nasal  liemianopia,  and 
where  semi-decussation  of  the  optic  fibres  exists  it 
would  be  produced  by  a  tumour  or  an  aneurysm 
causing  an  injurious  amount  of  pressure  upon  either 
outer  angle  of  the  chiasma,  since  there  would  then  , 
l  ie  paralysis  of  the  fibres  emanating  from  the  outer 
part  of  the  retina,  and  consequently  the  suppression 
of  the  inner  part  of  the  visual  field  of  the  corre- 
sponding eye.  It  is  only  with  extreme  rarity  that 
this  form  of  hemianopia  is  double. 

We  have  now  to  turn  to  another  side  of  the  ques- 
tion. It  is  natural  to  ask  whether  the  lateral  hemia- 
nopia that  develops  as  a  consequence  of  disease  of 
the  optic  tract  will  also  result  from  a  lesion  vjliich 
involves  the  optic  fibres  beyond  the  corpora geniciilata 
— that  is,  in  their  deep  intracerebral  course.  This 
was  the  view  put  forward  by  von  Graefe  in  i860,  and 
one  which  was  very  commonly  accepted  till  it  was 
challenged  by  Charcot  some  few  years  since.  Rely- 
ing apparently  upon  the  paucity  of  cases  on  record 
in  which  lateral  hemianopia  had  resulted  from  lesions 
of  the  cerebral  hemispheres  themselves,  and  upon 
the  many  cases  that  had  come  under  his  own  obser- 
vation in  which  '  crossed  amblyopia '  had  been  pro- 
duced by  functional  or  structural  lesions  involving 
the  posterior  or  sensoiy  segment  of  the  internal 
capsule,  he  came  to  the  theoretical  conclusion  that 
all  the  optic  nerve-fibres  from  each  eye  went  to  the 
opposite  cerebral  hemisphere,  owing  to  the  supposed 
fact  that  those  fibres  which  had  not  decussated  at 
the  chiasma  did  decussate  somewhere  in  the  corpora 
quadrigemina.  These  views  he  embodied  in  a  well- 
known  diagram.  The  subsequent  progress  of  know- 
ledge has,  however,  not  been  compatible  with  this 
theory.  Thus  Munk's  original  statement  has  been 
confirmed  by  Schafer  and  S.  Brown,  to  the  effect 
that  removal  of  one  occipital  lobe  in  the  monkey 
produces,  not  crossed  amblyopia,  but  opposite  lateral 
hemianopia.  Again,  Seguin  has  shown  that  oppo- 
site lateral  hemianopia  is  more  especially  produced 
fiy  lesions  in  that  inner  portion  of  the  occipital  lobe 
known  as  the  '  cuneus,'  a  region  supplied  by  a  rather 
large  branch  of  the  posterior  cerebral  artery  which 
passes  along  the  calcarine  fissure.  Still  it  would 
appear  that  lesions  anywhere  in  the  posterior  parietal, 
temporal,  or  occipital  region  of  the  hemisphere, 
when  they  implicate  the  '  optic  radiations  '  of 
Gratiolet  (i.e.  fibres  passing  backwards  from  the 
corpora  quadrigemina  and  geniculata  to  the  occipital 
cortex),  are  also  capable  of  producing  an  opposite 
hemianopia  in  man  of  a  permanent  character.  In 
the  lower  animals  (monkey,  dog,  &c.),  for  the  pro- 
duction of  a  similar  defect  the  removal  of  the  occi- 
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pital  lobe  must  be  complete,  and  even  then  the 
defect  is  of  a  comparatively  brief  duration—  two  or 
three  weeks  at  most. 

There  is  at  present  an  apparent  contradiction  be- 
tween these  well-attested  facts,  as  to  the  production 
of  lateral  hemianopia  from  disease  of  the  occipital 
lobe  (implying  as  they  do  that  the  semi-decussation 
persists  even  to  the  cortical  termini  of  the  optic 
fibres),  and  the  fact  of  the  existence  of  a  '  crossed 
amblyopia'  in  association  with  functional  or  struc- 
tural disease  of  the  hinder  portion  of  the  internal 
capsule.  A  solution  of  this  difficulty  cannot  as  yet 
be  readily  found.  Ferrier  still  maintains  that 
crossed  amblyopia  is  produced  by  destruction  of 
one  angular  gyrus.  He  asserts,  indeed,  that  '  the 
angular  gyri  are  more  particularly  the  centres  for 
clear  vision,  each  mainly  for  the  eye  of  the  opposite 
side.' 

Diagnosis.  —  Under  this  head  reference  has  to 
be  made  to  different  sides  of  the  problem.  The 
first  point  to  be  considered  is  the  mode  of  recogni- 
tion of  the  different  varieties  of  hemianopia.  In 
some  cases,  where  the  defect  is  well  marked,  and 
the  patient  is  intelligent,  he  will  himself  call  the 
observer's  attention  to  it  ;  very  frequently,  however, 
such  defects  are  only  discovered  by  being  specially 
looked  for.  This  subject  will  be  referred  to  under 
Vision,  Defects  of.  Here  it  must  suffice  to  say 
that  for  all  accurate  observation  an  instrument 
named  a  '  perimeter '  is  required,  by  the  aid  of 
which  the  exact  nature  and  extent  of  the  limitation 
of  the  visual  field  can  be  discovered  ;  but,  for  a 
first  rough  examination,  the  following  simple  method 
will  suffice  for  the  detection  of  any  great  narrowing 
of  the  visual  field  in  particular  directions.  The 
patient  stands  with  his  back  to  the  light,  and, 
covering  one  eye,  looks  steadily  from  a  distance  of 
eighteen  inches  at  the  nose  or  eye  of  the  observer, 
who  then  moves  his  forefinger  about  in  different 
parts  of  the  fifeld  of  vision,  and  notes  any  part 
where  the  patient  says  it  is  invisible  or  badly  seen. 
Anything  like  a  hemianopic  defect,  of  either  variety, 
may  be  easily  appreciated  in  this  manner. 

The  fact  of  the  existence  of  hemianopia  having 
thus  been  established,  we  must  next  seek  to  deter- 
mine the  site  of  the  lesion  by  which  it  has  been 
caused.  The  problems  of  regional  and  of  patho- 
logical diagnosis  are  in  these  cases  often  intimately 
related  to  one  another.  With  respect  to  the  latter 
problem  some  hints  have  already  been  given. 

For  purposes  of  regional  diagnosis  the  first  thing 
is  to  determine  whether  the  case  before  us  belongs 
to  one  or  the  other  of  two  main  categories  into 
which  cases  of  hemianopia  are  divisible — that  is, 
whether  it  is  a  case  of '  tract '  or  o{ central  hemianopia  ; 
and  this  may  be  determined  by  a  delicate  test  first 
used  by  Wernicke.  This  test  is  based  upon  the 
fact  that,  in  the  case  of  lesions  in  the  primary  optic 
centres  of  one  side  (the  corpus  geniculatum  and  one 
anterior  quadrigeminal  body),  or  of  their  afferent 
fibres,  there  is  an  interference  not  only  with  visual 
impressions,  but  also  with  the  path  for  impressions 
that  excite  pupillary  contractions  through  these 
oculo- motor  centres  ;  whereas  in  the  case  of  deeper 
lesions,  situated  in  parts  of  the  cerebral  hemisphere 
involving  either  the  optic  radiations  or  the  occipital 
cortex,  the  pupillary  reflex  would  not  be  at  all  inter- 
fered with.  Thus  in  cases  of  '  tract  hemianopia ' 
there  exists  what  has  been  termed  hemiopic  pupil- 
lary inaction  ;  while  in  cases  of  '  central  hemi- 
anopia '  this  sign  does  not  exist.    The  sign  itself  is 


searched  for  by  throwing  a  pencil  of  light  obliquely 
(at  an  angle  of  40°-6o'),  by  means  of  an  ophthal- 
moscope mirror,  on  to  the  blind  side  of  the  retinre, 
so  as  to  see  whether  contraction  of  the  pupil  is,  or 
is  not,  produced.  If  carefully  performed,  no  reac- 
tion of  the  pupil  occurs  in  cases  of  tract  hemianopia 
—  that  is,  where  the  defect  is  due  either  to  disease 
of  the  afferent  fibres,  or  of  the  primary  optic  centre 
itself.  But  where  the  hemianopia  is  caused  by 
disease  in  the  cerebral  hemisphere  itself  [central 
variety)  the  contraction  of  the  pupil  occurs  equally 
well  whether  the  light  be  thrown  upon  the  blind  or 
upon  the  unaffected  half  of  the  retina. 

From  the  point  of  view  of  a  regional  diagnosis, 
we  may  enumerate  four  fairly  marked  types  of  cen- 
tral hemianopia. 

1.  There  are  cases  in  which  hemianopia  exists 
alone,  or  as  the  most  prominent  symptom,  or  in 
association  with  certain  general  signs  indicative  of 
the  existence  of  tumor  cerebri.  Such  are  the 
cases  where  the  occipital  lobe  is  affected  in  or  about 
the  region  of  the  cuneus. 

2.  Cases  in  which  hemianopia  co-exists  with 
hemianresthesia  and  choreiform  or  ataxic  move- 
ments of  one  half  of  the  bod}',  without  marked 
hemiplegia.  These  are  probably  due  to  a  lesion  of 
the  caudo-lateral  part  of  the  thalamus,  or  of  the 
caudal  division  of  the  internal  capsule,  on  the  side 
of  the  brain  opposite  to  the  dark  half-fields  and  the 
hemianesthesia. 

3.  Cases  of  hemianopia  with  complete  hemiplegia 
and  hemiansesthesia  are  probably  caused  by  an  ex- 
tensive lesion  of  the  internal  capsule  in  its  knee  and 
caudal  part. 

4.  Cases  of  hemianopia  with  aphasia  and  hemi- 
plegia, with  or  without  hemianesthesia,  are  pro- 
bably due  to  an  extensive  superficial  lesion  of  the 
area  supplied  by  the  left  middle  cerebral  artery,  such 
as  may  be  brought  about  by  its  plugging  either  from 
thrombosis  or  embolism. 

In  all  these  cases  the  pupillary  reaction  would  not 
be  interfered  with,  and  there  would  be  no  atrophy 
of  the  optic  nerves  unless  as  a  sequence  of  choked 
disc.  In  addition  to  these  forms,  five  types  of  tract- 
heiiiianopia  may  be  enumerated. 

1.  The  first  type  of  tract-hemianopia  would  be 
caused  by  lesions  in  the  primary  optic  centres  on 
one  side  (the  corpus  geniculatum  and  one  anterior 
quadrigeminal  body).  Little  or  nothing  is  known 
of  lesions  thus  limited,  which  are  excessively  rare. 
Still,  such  parts  may  be  involved  primarily  or  secon- 
darily, by  a  tumour  ;  when  among  a  varying  group 
of  symptoms  we  might  have,  as  results  of  the  lesion 
in  the  parts  specified,  lateral  hemianopia,  hemiopic 
pupillary  inaction,  together  with  early  atrophy  of 
the  optic  nerves. 

2.  In  other  cases  where  disease  involves  the 
optic  tract  and  the  crus  cerebri,  we  may  have 
hemianopia  co-existing  with  some  form  of  cross- 
paralysis.  A  probable  combination  would  be 
paralysis  of  the  third,  fourth,  and  sixth  cranial 
nerves  on  the  side  of  the  lesion  (some  one  or  all  ot 
these  nerves),  together  with  partial  hemiplegia 
(without  anaesthesia),  and  hemianopia  on  the  oppo- 
site side.  In  some  cases  choked  discs  would  appear 
early,  without  interfering  with  the  hemiopic  sym- 
ptoms until  optic  atrophy  with  complete  blindness 
had  become  established. 

3.  In  cases  where  the  optic  tract  is  involved 
more  anteriorly,  other  symptoms  co-existing  with 
the  hemianopia  may  be  very  vague  and  uncertain  ; 


HEMIANOPIA 


HEREDITY 


679 


\)ut  the  hemiopic  pupillary  inaction  should  l)e 
marked,  and  there  should  be  early  partial  atrophy 
of  the  optic  nerves.  These  latter  signs  suffice  to 
distinguish  this  group  of  cases  from  those  belonging 
to  the  first  category  of  'central  hemianopia,' with 
which  otherwise  they  might  be  confounded. 

4.  Cases  of  bitemporal  hemianopia  due  to  lesions 
pressing  upon  the  anterior  part  of  the  chiasma. 

5.  Cases  of  nasal  hemianopia,  mostly  single,  due 
to  a  lesion  involving  the  outer  part  of  the  chiasma. 

The  only  other  forms  of  monocular  hemianopia 
are  also  very  rare,  and  are  due  to  lesions  of  the  optic 
nerve  itself  in  front  of  the  chiasma. 

Other  very  rare  forms  of  hemianopia  affect  the 
superior  or  inferior,  rather  than  the  lateral,  seg- 
ments of  the  field  of  vision.  As  Seguin  points  out, 
when  these  forms  exist  with  a  very  irregular  demar- 
cation-line, they  are  probably  still  more  peripheral 
in  their  origin  and  due  to  embolism  or  thrombosis 
of  the  central  artery  of  the  retina. 

In  another  class  of  cases,  instead  of  a  definite 
hemiopic  defect  of  sight,  we  meet  with  partial, 
quadrant-  or  sector-like  defects  in  the  upper  or 
lower  halves  of  the  visual  fields.  Little  or  nothing 
is  known  as  to  the  causation  of  such  defects.  They 
might  conceivably  be  caused  by  disease  in  certain 
limited  portions  of  the  occipital  cortex,  or  of  some 
only  of  the  fibres  constituting  the  optic  radiations. 
Again,  they  might  be  due  to  a  localised  damage  to 
some  of  the  fibres  of  one  crus  or  one  optic  nerve  ; 
or  to  degeneration  of  the  retina  caused  by  the  plug- 
ging of  some  one  branch  of  its  central  artery. 

Prognosis  and  Treatment. — Nothing  special 
can  be  said  under  these  heads  concerning  the  hemi- 
an(3pia  itself.  Both  the  prognosis  and  the  treat- 
ment of  this  defect  are  absolutely  dependent  upon 
the  causative  conditions,  and  the  nature  and  severity 
of  the  collateral  symptoms  with  which  it  is  asso- 
ciated. It  may  in  some  cases  not  be  dependent 
upon  an  actual  organic  lesion,  but  be  one  among 
other  indications  of  mere  functional  defect.  We 
must,  in  fact,  always  seek  to  mitigate  or  remove 
the  underlying  causal  conditions,  and  upon  our 
chance  of  being  able  to  do  this  the  prognosis  in  any 
given  case  entirely  depends. 

H.  Charlton  Bastian. 

HEMICRANIA  (v^^t-,  half;  and  Kpaviov,  the 
head). — Pain  limited  to  one  side  of  the  head.  The 
term  is,  however,  generally  used  as  synonymous 
with  megrim.    See  Megkim. 

HEMIOPIA     1,        ,  ,^ 

HEMIOPSIA  J  ^"'^  '"'f''  s'ght)-  — 

A  loss  of  perceptive  power  in  one  lateral  or  vertical 
half  of  the  retina.  5(V  Hemianopia  ;  and  Vision, 
Disorders  of. 

HEMIPLEGIA  (rif^i-,  half;  and  w^aaw,  I 
strike). — Paralysis  of  motion  of  one  side  of  the 
body  ;  sometimes  applied  to  loss  both  of  motion 
and  of  sensation.  See  Paralysis  ;  Brain,  Htemor- 
rhage  in  the  ;  Brain,  Softening  of ;  Brain,  Tu- 
mours of,  &c. 

HEPATALGIA  (rj-n-ap,  the  liver  ;  and  &\yos, 
pain).  —  Strictly  ihis  word  signilies  pain  in  connec- 
tion with  the  liver.  It  has,  however,  been  specially 
applied  to  a  supposed  neuralgic  pain  referred  to 
this  organ,  coming  on  in  paroxysms,  and  said  to  be 
of  a  severe  character  in  some  instances,  so  as  to 
simulate  hepatic  colic.     Whether  there  is  any  such 


affection  is  exceedingly  doubtful  ;  and  probably  in 
cases  of  supposed  hepatalgia  the  neuralgia  is  either 
superficial,  or  there  is  some  tangible  but  undis- 
covered cause  for  the  pain,  connected  with  the 
hepatic  apparatus  or  some  neighbouring  structure. 
See  Pain  in  Visceral  Disease:  Coloured  Plates. 

Frederick  T.  Roberts. 

HEPATISATION  (fjrrap,  the  liver).— A  term 
applied  to  the  condition  produced  by  acute  inflam- 
mation of  the  lung,  in  which  the  pulmonary  sub- 
stance becomes  solid  and  friable,  somewhat  resem- 
bling the  liver  in  its  physical  characters.  See 
Lungs,  Inflammation  of. 

HEPATITIS  {^TTop,  the  liver).  Inflammation  of 
the  liver.    See  Liver,  Inflammation  of. 

HEPATOCELE  (7)ffap,  the  liver;  and  KriX-q,  a 
tumour).  Hernia  of  the  liver.  See  Liver,  Dis- 
placements of. 

HEPATOPTOSIS.  — 6Vf  Liver,  Malformations 

of. 

HERCULESBAD  (HERGULES-FURDO),  In 
Hungary. — Thermal  sulphur  and  muriated  saline 
waters.    See  Mineral  Waters. 

HEREDITARY  ATAXIA.— Hereditary  Cere- 
bellar Ataxia.    See  Friedreich's  Disease. 

HEREDITY.  —  By  heredity  is  meant  that  special 
property  through  which  the  characters  and  qualities 
of  organisms  are  transmitted  to  their  descendants 
throughout  successive  generations,  so  that  the  off- 
spring in  their  main  features  resemble  their  parents. 
The  transmission  of  parental  characters  to  offspring 
is  a  subject  for  scientific  inquiry.  It  has  long  been 
known  that  a  young  organism  is  derived  from  an 
ovum,  formed  witnm  the  body  of  the  female  parent, 
so  that  a  descent  from  the  mother  and  a  direct 
continuity  through  the  egg  with  her  structure  was 
apparent.  But  it  is  within  a  comparatively  recent 
period  that  the  direct  participation  of  the  male 
parent  in  the  production  of  the  offspring  has  Ijeen 
traced.  The  older  writers  thought  that  the  semen 
evolved  a  vapour  or  spirit,  which  influenced  the 
ovum,  or  that  the  fluid  part  of  the  semen  penetrated 
the  vitelline  membrane,  and  induced  germinative 
changes,  which  resulted  in  the  production  of  a 
young  organism,  without  the  male  contributing  any 
definite  structure  in  the  process.  The  discovery,  in 
1842,  by  Martin  Barry,  of  the  penetration  of  the 
vitelline  membrane  by  the  spermatozoon  put  the 
subject  on  a  more  definite  basis,  and  the  researches 
of  Butschli,  Auerbach,  Fol,  Strasburger,  Flem- 
ming,  Flertwig,  E.  van  Beneden,  and  others,  have 
given  greater  precision  and  completeness  to  our 
conceptions  of  the  process  of  impregnation.  It  has 
now  been  demonstrated  that  the  young  organism 
arises  within  the  egg  by  the  incorporation,  or  con- 
jugation, of  an  extremely  minute  particle  derived 
from  the  male  parent  wilh  an  almost  equally  minute 
particle  derived  from  the  female  parent.  The  particle 
derived  from  the  male  is  the  head  of  the  sperma- 
tozoon, which,  after  it  has  penetrated  within  the 
ovum,  is  called  the  male  pronucleus.  The  particle 
derived  from  the  female  is  a  portion  of  the  germinal 
vesicle,  which  has  remained  included  within  the  egg, 
and  is  called  the  female  pronucleus.  The  male  and 
female  pronuclei  gradually  approximate,  touch,  and 
then  become  incorporated  with  each  other,  and 
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form  what  is  called  the  segmentation-nucleus. 
The  segmentation-nucleus  consists  of  chromatin- 
fibres  and  nucleoplasm,  which  are  derived  both 
from  the  nucleus  of  a  male  sperm-cell,  i.e.  the 
head  of  a  spermatozoon,  and  from  the  nucleus  of  a 
female  germ-cell,  i.e.  the  germinal  vesicle.  The 
segmentation-nucleus  is  therefore  a  composite  or 
hermaphrodite  nucleus,  and  consists  of  matter 
derived  from  both  parents.  This  composite  nucleus 
then  rapidly  divides  and  subdivides  within  the  ovum, 
so  as  to  produce  daughter-nuclei,  and  the  proto- 
plasm of  the  yelk  undergoes  a  corresponding  process 
of  division.  Each  of  the  daughter-nuclei  becomes 
surrounded  by  a  layer  of  protoplasm,  and  numerous 
new  cells  are  produced.  The  nucleus  of  each  of 
these  new  cells  contains  chromatin-fibres  derived 
from  the  segmentation-nucleus,  and  through  it  from 
the  corresponding  fibres  of  the  nucleus  of  the  male 
sperm-cell  and  of  the  female  germ-cell.  It  is 
believed  that  the  male  and  female  chromatin-fibres 
enter  in  equal  proportions  into  the  structure  of  the 
nuclei  derived  by  division  from  the  segmentation- 
nucleus,  so  that  each  of  the  nuclei  of  the  new  cells, 
like  the  segm^entation-nucleus,  is  composite  or 
hermaphrodite,  i.e.  represents  both  parents.  The 
cells  produced  by  the  division  of  the  segmentation- 
nucleus  and  its  envelope  of  yelk-protoplasm  form 
the  blastodermic  membrane.  In  man  and  the 
higher  organisms  this  membrane  consists  of  three 
layers  of  cells,  named  epiblast,  mesoblast,  and 
hypoblast.  From  these  layers,  by  a  continuous 
process  of  division  and  subdivision  of  the  nuclei  of 
their  constituent  cells,  accompanied  by  a  differen- 
tiation of  the  protoplasm,  all  the  tissues  and  organs 
of  the  body  are  descended.  As  the  nuclei  of  all  the 
cells  in  the  body  are  derived  by  continuous  descent 
from  the  nucleated  cells  of  the  blastoderm,  and  as 
these  again  are  the  descendants  of  the  segmentation- 
nucleus,  one  may  infer  that  the  nucleus  of  each  cell 
is  composite  or  hermaphrodite  and  represents  both 
parents. 

The  changes  which  take  place  in  a  nucleus  during 
its  division  constitute  the  process  of  karyokinesis 
or  kaiyomitosis.  They  consist  at  first  in  an  enlarge- 
ment and  rearrangement  of  the  chromatin-fibres  of 
the  nucleus,  and  then  in  a  splitting  of  each  fibre 
into  two  daughter-threads,  so  that  each  daughter- 
thread  divides  itself  equally  between  the  two 
daughter-nuclei  which  are  formed  by  the  splitting 
of  the  parent-nucleus.  As  this  process  goes  on 
throughout  the  whole  period  of  cell-multiplication, 
there  is  an  actual  transmission  of  structure  from  the 
segmentation-nucleus  to  the  nuclei  of  all  the  cells 
derived  both  directly  and  indirectly  from  it.  Now, 
as  this  descent  in  structure  is  in  all  probability 
associated  with  a  power  of  transmitting  properties, 
and  as  the  segmentation-nucleus  consists  of  material 
derived  from  both  parents,  a  structural  medium  is 
provided  for  the  transmission  of  the  characters  of 
the  parents  to  their  offspring,  and  the  phenomena 
of  heredity  may  be  said  to  rest  on  a  physical  basis. 

The  material  which  forms  the  structure  of  the 
male  and  female  pronuclei  and  the  segmentation- 
nucleus  has  been  termed  by  Weismann  the  germ- 
plasm.  He  believes  that  in  each  individual  pro- 
duced by  sexual  generation,  a  portion  of  the  germ- 
plasm  derived  from  both  parents  is  not  employed  in 
the  construction  of  the  nuclei  of  the  cells  and  tissues 
of  the  soma  or  personal  structure  of  the  individual, 
but  is  set  aside  unchanged  for  the  formation  of  the 
germ -cells  of  the  succeeding  generation.  According 


to  this  theory  there  is  a  direct  continuity  of  germ- 
plasm  from  one  generation  to  another,  which  acts 
as  the  conveyer  of  hereditary  characters.  Weismann 
maintains  that  the  germ-plasm  is  not  modified  by 
the  habits  and  mode  of  life  of  the  individual,  and 
he  conceives  it  to  be  transmitted  from  one  genera- 
tion to  another  uninfluenced  by  the  conditions  of 
life  in  which  the  individual  is  placed.  He  assumes 
that  the  reproductive  cells  which  contain  the  germ- 
plasm  are  not  acted  on  by  the  organs  and  tissues  of 
the  body  in  which  they  are  situated,  except  in  so 
far  as  they  may  be  affected  by  general  conditions 
of  growth  and  nutrition.  Hence,  he  concludes 
that  characters  acquired  by  individuals  during  their 
lifetime  from  any  external  cause,  which  modify  the 
persona  or  soma,  cannot  be  transmitted  to  their 
offspring. 

Several  arguments  may,  however,  be  advanced 
in  opposition  to  Weismann's  conclusion,  which 
seems  to  require  for  its  confirmation  that  the  germ- 
plasm  of  the  reproductive  cells  should,  from  the 
commencement  of  the  development  of  the  embryo, 
be  isolated  from  the  cells  from  which  the  other 
organs  of  the  body  are  derived.  But  both  repro- 
ductive cells  and  somatic  cells  are  formed  in  the 
fertilised  ovum  by  the  segmentation  of  the  nucleus, 
and  the  reproductive  cells  in  man  and  other  verte- 
brates do  not  appear  as  isolated  organs  until  after 
the  rudiments  of  all  the  great  organic  systems  have 
been  mapped  out.  Hence,  before  they  are  set  aside 
as  germ-cells  or  sperm-cells,  the  germ-plasm  has 
apparently  been  in  a  stage  of  diffusion,  and  under 
precisely  the  same  influences  as  those  which  in  the 
embryo  affect  the  formative  cells  of  the  body 
generally,  so  that  the  conditions  which  would  secure 
the  germ-plasm  and  the  somatic  cells  from  mutual 
interaction  are  not  complied  with. 

Further,  there  is  experimental  evidence  to  show 
that  in  placental  mammals  an  interchange  of  material 
takes  place  during  gestation  in  opposite  directions 
from  foetus  to  mother,  as  well  as  from  mother  to 
foetus.  A  character  derived  by  a  fcetus  by  descent 
from  its  male  parent  may  thus  be  acquired  by  the 
mother  from  the  foetus,  and  influence  the  germ- 
plasm  of  her  reproductive  cells  so  as  to  be  trans- 
mitted to  her  future  offspring,  even  though  they 
may  not  have  the  same  male  parent.  Hence,  it  is 
an  axiom  with  those  engaged  in  the  breeding  of 
particular  kinds  of  stock,  that,  if  they  wish  to  keep 
the  strain  pure,  the  mother  must  not  at  any  time 
be  allowed  to  beget  offspring  by  sires  of  another 
blood. 

The  hereditary  transmission  of  characters  from 
parents  to  offspring  is  not  limited  to  such  as  are 
normal  and  physiological,  and  of  service  in  the  per- 
petuation of  the  species  and  of  the  race.  Characters 
which  are  of  no  service,  and,  indeed,  are  detrimental 
to  the  individuals  in  whom  they  occur,  may  also  be 
transmitted,  and  it  is  from  this  point  of  view  that 
the  subject  of  Heredity  requires  to  be  considered  in 
this  place.  The  study  of  those  modifications  in  the 
structure  of  the  body,  which  pathologists  group  to- 
gether under  the  name  of  Congenital  Malformations, 
has  furnished  numerous  illustrations  of  the  descent 
in  families  of  variations  from  the  normal  structure. 
Familiar  examples  are  furnished  in  the  presence  of 
supernumerary  digits  on  the  hands  or  feet  in  some 
families,  or  a  diminution  in  their  number  in  others. 
But  modifications  or  variations  in  structure  that 
can  be  transmitted  from  parents  to  offspring  are  by 
no  means  limited  lo  changes  which  can  be  recog- 
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nised  by  the  naked  eye.  They  are  sometimes  so 
minute  as  to  be  determined  rather  by  the  modifica- 
tions which  they  occasion  in  the  fvmctions  of  an  organ 
than  by  the  ready  recognition  of  structural  varia- 
tions. One  might  adduce  as  an  example  Daltonism, 
or  colour-blindness,  which  has  distinctly  been  shown 
to  be  hereditary,  and  which  is  due  apparently  to  a 
minute  structural  defect  in  the  development  of  the 
retina,  or  the  optic  nerve,  or  the  brain  itself, 
Dccurring  in  particular  families. 

But  there  are  certain  diseases  which  occur  in  some 
families  more  than  in  others,  and  which  are  regarded 
as  hereditary.  Thus  there  is  a  strong  tendency  to 
the  production  of  cataract  in  successive  generations, 
and  in  other  families  an  equally  strong  predisposi- 
tion to  the  hsemorrhagic  diathesis.  When  we  speak 
of  tendencies,  susceptibilities,  proclivities,  or  pre- 
disposition to  the  transmission  of  characters, 
whether  they  be  those  of  health  or  of  disease,  we 
employ  terms  which  undoubtedly  have  a  certain 
vagueness.  We  are  quite  unable  to  recognise,  even 
with  the  highest  powers  of  the  microscope,  any 
structural  difference  in  the  germ-plasm  in  different 
persons  which  would  enable  us  to  say  that  in  one 
family  a  particular  feature  should  have  one  form, 
in  another  family  a  different  form  ;  or  that  in  one 
family  there  should  be  a  tendency  or  susceptibility 
to  one  kind  of  disease,  while  another  family  should 
display  a  special  capacity  for  transmitting  another 
form  of  disease.  We  can  only  deterniine  that  such 
a  sequence  will  take  place  by  tracing  the  life-history 
of  the  individuals  belonging  to  these  families. 
Though,  as  we  have  said,  these  terms  have  a  certain 
vagueness,  and  are  wanting  in  scientific  precision, 
yet  it  is  not  the  less  true  that  they  express  a  some- 
thing of  the  importance  of  which  we  are  all  con- 
scious, though  we  may  not  be  able  to  formulate  it 
in  a  precise  definition.  Wili^iam  Turner. 

HERMAPHRODITE  ('Ep/i^jj,  Mercury;  and, 
'A<ppoS'iTri,  Venus). — A  term  applied  to  an  individual 
in  whom  the  formation  of  the  sexual  organs  is  such 
as  to  give  rise  to  the  impression  that  both  the  male 
and  the  female  organs  are  present.  See  Mon- 
strosities. 

HERNIA  {hcniia,  a  rupture). — Svnon.  :  Fr. 
Htrnie  ;  Ger.  Briich. 

Definition.  — By  a  hernia  is  meant  the  protru- 
sion of  an  organ  from  the  cavity  in  which  it  is 
normally  confined.  The  intestine  is  the  part  which 
most  commonly  suffers  from  this  form  of  displace- 
ment, and  consequently  the  term  '  hernia,'  without 
any  qualifying  epithet,  usually  means  protrusion  of 
some  part  of  the  gut  from  the  abdominal  cavity,  and 
IS  equivalent  to  the  popular  expression  '  a  rupture.' 
Other  organs  to  which  the  term  is  applied  are  the 
brain  {hernia  cerebri),  the  lung  {lieriiia  piiliiwnis), 
and  the  testicle  (hernia  testis).  All  the  abdominal 
organs,  with  the  exception  of  the  pancreas,  have  at 
one  time  or  another  been  found  among  the  contents 
of  hernial  protrusions.  In  the  present  article  the 
forms  of  hernia  to  which  the  abdominal  viscera  are 
liable  are  alone  considered. 

CAtJSATlON. — In  order  to  establish  the  treatment 
of  hernia  on  a  scientific  basis,  it  is  necessary  to 
■study  the  mechanical  factors  that  are  responsible  for 
its  production.  The  form  of  the  abdomen  remains 
normal  only  so  long  as  there  is  a  proper  relation- 
ship between  the  intra-abdominal  tension  and  the 
resistance  offered  by  the  abdominal  wall.    If  the 


intra-abdominal  tension  be  increased  to  an  extent 
beyond  that  which  can  be  borne  by  the  muscular 
and  tendinous  surroundings,  a  protrusion  of  a  por- 
tion of  the  contents  results  in  the  situation  of  least 
resistance.  For  instance,  in  infancy  the  intra- 
abdominal tension  may  be  rendered  excessive  by  the 
presence  of  gas  in  the  intestines  resulting  from  in- 
digestion. In  addition  to  the  gas  there  is  often 
present  a  variable  quantity  of  fluid  in  the  peritoneal 
cavity  resulting  from  the  same  cause.  This  pro- 
duces in  the  young  infant  a  general  distension  of 
the  abdominal  wall,  and  a  progressive  yielding  of 
the  recently  cicatrised  umbilicus,  forming  an  umbi- 
lical hernia.  Fluid  and  bowel  may  be  forced  singly 
or  together  into  the  inguinal  canal  forming  inguinal 
hernia  or  hydrocele  in  the  male  or  female.  A  dis- 
tinct ventral  hernia  may  occasionally  result  from  the 
same  cause,  the  fibrous  tissues  between  the  recti 
muscles  yielding  under  great  strain.  Later,  in 
vigorous  life,  the  intra-abdominal  tension  may  be 
raised  to  such  a  pitch  by  the  violent  contraction  (5f 
the  abdominal  wall  that  some  of  the  viscera  may  be 
driven  along  the  inguinal  canal,  the  escaping  struc- 
tures gradually  acquiring  a  peritoneal  covering  or 
occupying  a  still  unobliterated  process  of  peri- 
toneum. This  may  occur  suddenly,  as  in  lifting  a 
heavy  weight,  or  in  a  violent  effort  of  coughing,  or 
straining  to  expel  faeces  ;  or  it  may  result  gradually 
from  a  succession  of  such  efforts.  On  this  account 
certain  occupations  render  the  labourer  particularly 
liable  to  this  accident.  Later  in  life  the  intra- 
abdominal tension  may  be  greatly  increased  by  the 
abundant  formation  of  fat  in  and  about  the  viscera, 
while  the  resisting-capacity  of  the  wall  is  diminished 
in  a  corresponding  manner  by  its  deposit  in  and 
between  the  muscular  planes. 

In  the  female  intra-al)doniinal  tension  is  increased 
very  rapidly  by  the  pregnant  uterus  or  by  tumours 
in  connection  with  the  ovary  and  uterus.  In  this 
sex  the  inguinal  canal  is  much  more  secure  than  in 
the  male,  while  the  femoral  canal  is  much  less  so. 

The  resisting  power  of  a  portion  of  the  abdominal 
wall  may  be  reduced  by  some  injury  to  it,  such  as 
an  incision,  and  the  resulting  cicatrix  may  yield 
under  the  strain  to  which  it  is  habitually  exposed. 

In  considering  the  treatment  of  any  variety  of 
hernia  the  surgeon  must  therefore  consider  how  he 
can  best  reduce  the  intra-abdominal  tension,  and 
how  he  can  most  effectually  restore  to  the  abdominal 
wall  its  original  integrity  and  resisting-power.  A 
hernia  may  have  existed  for  so  long  that,  to  effect 
a  cure,  recourse  must  be  had  to  operative  inter- 
ference in  order  to  restore  to  the  defective  portion 
of  the  abdominal  wall  its  normal  structure  and 
formation.  Even  after  this  has  been  effected  satis- 
factorily the  surgeon  must  see  that  the  same 
mechanical  conditions  which  originally  produced 
the  rupture  do  not  continue  to  exist  after  his 
operation  ;  or  if  they  must  still  do  so,  as  in  the 
labourer,  chronic  bronchitic,  <S:c. ,  he  should  supple- 
ment the  resisting-capacity  of  the  abdominal  wall 
by  means  of  an  efficient  support  or  truss. 

In  the  case  of  a  hernia  the  contents  of  which 
can  be  reduced  within  the  alxlominal  cavity,  it  is 
necessary  not  only  to  adopt  such  measures  as  will 
tend  to  reduce  the  intra-abdominal  tension  and 
increase  the  resisting-power  of  the  abdominal  walls, 
but  also  to  maintain  such  constant  pressure  upon 
the  aperture  of  exit  from  the  abdomen,  or  to  place 
opposite  it  such  a  rigid  resistance,  as  will  effectually 
prevent  any  subsequent  escape  of  the  abdominal 
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contents  through  it.  The  sac  and  its  coverings 
exist  only  as  long  as  the  pressure  which  the  intes- 
tines exert  upon  them  continues  in  action.  On 
removing  this  pressure  by  preventing  the  escape  of 
the  intra-abdominal  contents,  the  sac  gradually 
shrinks  up  and  disappears.  'It  is  usually  supposed 
that  such  a  change  only  takes  place  during  early 
life,  and  few  surgeons  expect  to  effect  what  is  called 
the  'cure'  of  a  hernia  in  an  adult  ;  indeed,  it  is  usual 
to  order  that  the  truss  be  removed  at  night  when 
the  patient  adopts  the  recumbent  posture,  and  that 
it  be  replaced  before  the  erect  posture  is  resumed. 
This  is  wrong  both  in  principle  and  in  fact.  The 
great  difficulty  that  the  surgeon  experiences  in  the 
treatment  of  hernia  is  in  obtaining  a  properly  fitting 
and  efficient  truss.  The  time  and  skill  required  for 
the  manufacture  and  perfect  fitting  of  a  truss  are 
considerable,  and  the  latter  is  particularly  difficult 
to  obtain.  Again,  the  circumstances  and  sur- 
roundings of  the  patient  are  frequently  such  that  it 
is  impossible  to  count  on  the  bowel  being  retained 
permanently  within  the  abdomen,  and  in  such  cases 
a  so-called  '  radical  cure '  should  be  performed. 
In  the  case  of  umbilical  and  femoral  hernia  excision 
of  the  sac  or  more  or  less  complete  closure  of  the 
aperture  of  communication  is  effected.  No  cure  of 
an  inguinal  hernia  in  the  male  can  be  properly 
called  '  radical,'  since  a  channel  which  is  occupied 
by  the  spermatic  cord  must  of  necessity  be  left. 
The  only  real  form  of  radical  cure  of  inguinal 
hernia  is  that  associated  with  the  removal  of  the 
testicle  and  the  complete  closure  of  the  external 
abdominal  ring. 

Classification. — The  most  practical  classification 
of  hernial  protrusions  is  based  upon  the  usual 
division  of  the  abdomen  into  three  regions,  namely, 
the  epigastrium,  mesogastrium,  and  hypogastrium. 

1.  Protrusions  in  the  epigastric  region  are  very 
rare.  They  are  (a)  diapliraginatic  and  {b)  epigas- 
tric. 

(a)  Diaphragmatic  hernia  is  due  either  to  relaxa- 
tion or  to  laceration  of  the  muscular  tissue  of  the 
diaphragm.  In  some  cases  congenital  deficiency  of 
the  muscle  is  the  primary  cause  ;  in  others  the 
natural  openings  in  it  become  dilated.  Signs  of 
this  hernia  are  very  obscure,  but  when  the  protrusion 
depends  upon  the  laceration  of  the  muscle,  the 
occurrence  of  a  recent  injury  may  excite  suspicion, 
if  associated  with  abnormal  physical  signs  in  the 
thorax. 

{b)  Epigastric  hernia  escapes  at  the  region 
bounded  by  the  cartilages  of  the  false  ribs  on  either 
side  of  the  linea  alba.  It  is  very  rare,  and,  as  the 
abdominal  orifice  of  the  sac  is  usually  large,  the 
hernia  is  easily  reduced. 

2.  The  hernias  in  the  mesogastrium  are  {a)  ventral, 
(d)  umbilical,  and  (<)  bunbar. 

(a)  The  term  ventral  is  given  to  any  hernial 
protrusions  escaping  through  abnormal  openings  in 
the  walls  of  the  abdomen  to  which  no  special  name 
is  given.  They  are  seen  in  the  region  of  the  linea 
alba,  either  above  the  umbilicus,  or,  more  fre- 
quently, below  it  ;  in  the  line  of  the  linea  semi- 
lunaris ;  and  even  over  the  muscular  portions  of 
the  walls.  Commonly  of  traumatic  origin,  their 
nature  is  clearly  shown  by  the  ready  manner  in 
which  the  protruded  viscus  can  be  pressed  back 
into  the  abdomen.  They  sometimes  ensue  upon 
the  weakening  of  the  walls  after  distension,  or 
upon  the  loss  of  tissue  following  an  abscess. 

(h)  Umbilical  hernia  is  met  with  at  all  ages  and 


in  both  sexes.  It  forms  a  tumour  at  the  site  of  the 
umbilicus  in  the  first  instance,  and  gradually  descends 
over  the  linea  alba  as  its  bulk  increases.  Very 
soon  after  birth  this  variety  of  hernia  appears. 
The  protrusion  takes  place  at  the  umbilical  ring, 
and  as  it  pushes  the  peritoneum  before  it,  an 
acquired  hernial  sac  is  formed.  To  prevent,  there- 
fore, the  development  of  the  sac  in  infancy,  and  to 
assist  the  closure  of  the  ring  in  the  linea  alba,  a 
slightly  convex  disc  of  cork,  enclosed  in  washleather, 
should  be  strapped  over  the  umbilical  aperture. 
The  prognosis  of  infantile  umbilical  hernia  is 
favourable,  for  the  aperture  closes  with  age,  and 
the  tissues  continue  firm. 

In  adult  life  this  kind  of  hernia  is  frequent  in  fat 
individuals.  The  tumour  often  acquires  enormous 
proportions.  Its  contents  consist  of  small  intestine 
and  omentum,  with  not  uncommonly  a  portion  of 
the  transverse  colon.  Accumulations  of  frecal 
matter  therein  often  give  rise  to  obstruction,  and 
the  symptoms  arising  in  consequence  of  this  state 
more  or  less  resemble  those  of  strangulated  small 
intestine.  A  correct  diagnosis  of  the  condition 
may  usually,  however,  be  arrived  at  from  the 
history  of  the  attack,  the  comparative  mildness  of 
the  malady,  and  the  prompt  alleviation  of  the 
symptoms  produced  by  exciting  an  action  of  the 
bowels.  The  contents  of  this  form  of  hernia,  when 
of  long  standing,  often  become  adherent  or  bound 
by  bands  to  the  sac,  in  which  state  they  remain, 
permanently  irreducible. 

When  the  protruded  viscus  can  be  entirely  re- 
duced within  the  abdominal  cavity,  a  suitable  vyell- 
fitting  truss  should  be  worn  constantly ;  if  irreducible,, 
one  adapted  to  the  circumstances  of  the  case  must 
be  used. 

(f)  Lumbar  hernia  takes  place  in  the  loins.  It 
is  a  very  rare  variety,  and  usually  occurs  as  the 
result  of  an  injury. 

3.  The  hernia;  in  the  hypogastrium  are  the  most 
numerous  and  the  most  common.  They  include  : 
(a)  inguino-scrotal ox inguino-labial ,  above  Poupart's 
ligament  ;  {b)  femoral,  below  Poupart's  ligament ; 
(<r)  protrusions  through  the  apertures  of  the  pelvis 
in  front,  beneath  the  horizontal  ramus  of  the  pubes — 
obturator;  [d]  beneath  the  arch  of  the  pubes— 
perineal, pudendal,  vaginal;  and  («)  behind,  through, 
the  ischiatic  notch  —ischiatic. 

{a)  Inguinal  hernia  is  seen  at  all  ages  and  in 
both  sexes.    The  following  varieties  are  described  : 
the  oblique  or  external ;  and  the  direct  or  internal. 
In  the  first,  the  orifice  of  the  sac  is  external  to 
the   course  of    the    internal    epigastric   artery  ; 
in  the  second  it  is  internal  to  this  vessel.  When 
the  protrusion  forming  an  inguinal  hernia  does  not 
descend  below  the  inguinal  canal  it  is  termed  a 
bubonocele  ;  but  when  it  occupies  the  scrotum  or 
labium  it  forms  an  inguino-scrotal  or  inguino-labial 
hernia.  The  essential  difference  between  the  inguinal 
hernia  of  youth  and  that  of  middle  age  lies  in  the 
constitution  of  the  sac  which  encloses  the  protru-  i 
sion.    From  infancy  to  early  adult  life,  protruding  I 
viscera  escape  from  the  abdomen  into  a  serous  |l 
sheath  continuous  with  the  parietal  peritoneum,  \, 
namely,  the  vaginal  process  of  that  membrane  \yhich  | 
extends  into  the  scrotum  or  labium.    In  middle  } 
life   and  afterwards,  the    parietal  peritoneum  is 
thrust  through  apertures  or  weak  points  in  the 
abdominal  walls  by  the  protruding  viscus.    In  this 
way  two  distinct  kinds  of  hernial  sac  are  formed,  j. 
the  first  being  due  to  a  congenital  defect,  the  second  1; 
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lo  a  mechanical  and  acquired  cause.  In  practice, 
it  is  ver)'  important  to  bear  these  distinctions  in 
mind.  In  the  first  kind  a  truss  is  applied  to  prevent 
the  passage  of  the  viscus  into  the  sheath,  in  the  hope 
that  by  this  means  its  walls  may  unite  and  its  orifice 
contract — in  fact,  to  assist  nature  in  accomplishing 
that  condition,  the  failure  of  which  permits  the  pro- 
trusion to  take  place.  But,  in  the  second,  a  truss 
is  used  to  prevent  the  protruding  viscus  pushing 
the  peritoneum  before  it,  and  so  forming  for  itself  a 
sac  ;  if  the  development  of  the  sac  be  thus  arrested, 
there  can  be  no  hernial  protrusion. 

Inguinal  hernire  occupy  the  inguinal  canal,  and 
are  therefore  in  relation  with  the  spermatic  cord  in 
the  male,  and  the  round  ligament  in  the  female. 
They  escape  from  the  canal  through  the  external 
abdominal  ring  into  the  scrotum  or  labium.  The 
neck  of  the  tumour  is,  therefore,  alwa3'S  above 
Poupart's  ligament,  and  to  the  inner  side  of  the 
external  pillar  of  the  external  abdominal  ring.  This 
anatomical  fact  constitutes  the  main  distinction  be- 
tween inguinal  and  femoral  hernia. 

{/>)  Femoral  hernia  forms  a  tumour  at  the  inner 
and  upper  part  of  the  thigh,  immediately  below  the 
pubic  attachments  of  Poupart's  ligament.  These 
structures  are  in  immediate  relation  with  the  neck 
of  the  sac.  The  protrusion  escapes  at  the  femoral 
aperture,  the  site  of  the  entrance  of  the  lymphatic 
vessels  of  the  thigh  into  the  abdominal  cavity.  The 
neck  of  the  sac  is,  therefore,  to  the  inner  side  of 
the  sheath  of  the  femoral  vessels  ;  although,  in  pro- 
portion to  the  bulk  of  the  tumour,  its  body  may 
overlie  it,  and  even  extend  upwards  above  Poupart's 
ligament,  and  outwards  towards  the  crest  of  the 
ilium.  The  sac  of  a  femoral  hernia  is  always  an 
acquired  formation  :  hence  arises  the  importance  of 
wearing  a  truss  after  observing  the  slightest  indica- 
tion of  a  femoral  protrusion  ;  for  if  the  yielding, 
relaxed  parietal  peritoneum  be  supported  at  the 
crural  aperture  by  a  well-adjusted  pad,  a  visceral 
hernia  must  be  avoided,  as  there  will  be  no  sac  into 
which  it  can  escape.  In  other  words,  arrest  the 
development  of  the  sac  and  there  can  be  no  hernia. 

To  discriminate  between  a  femoral  and  an  inguinal 
hernia,  place  the  index-finger  upon  the  spinous  pro- 
cess of  the  pubes  ;  if  the  neck  of  the  tumour  is  to  its 
outer  side,  and  the  whole  length  of  Poupart's  liga- 
ment can  be  traced  above  it,  a  femoral  hernia  exists  ; 
should  precisely  the  reverse  conditions  be  ascer- 
tained, the  tumour  will  be  due  to  an  inguinal  pro- 
trusion. Another  method  of  diagnosis  is  the  direct 
and  careful  examination  of  the  site  of  the  femoral 
aperture  :  if  it  is  clearly  and  distinctly  tangible  and 
well-defined,  it  cannot  be  occupied  by  a  hernial 
protrusion. 

Femoral  hernia  is  most  common  in  the  adult 
female.  It  has  been  developed  before  ten  years  of 
age  ;  is  rare  between  that  age  and  twenty  ;  but  is 
very  frequent  in  persons  between  twenty  and  forty 
years  old.  Prolific  women  are  more  frequently  the 
subjects  of  this  hernia  than  the  single  and  sterile. 

(<r)  Obtzimtof  hernia  escapes  from  the  pelvis 
through  the  thyroid  foramen,  and  traverses  the 
canal  normally  occupied  by  the  obturator  nerve  and 
vessels.  It  is  rarely  met  with.  A  fulness,  rather 
than  a  tumour,  is  produced  at  the  inner  or  pubic 
region  of  the  thigh,  beneath  the  pectineus  muscle, 
accompanied  by  a  peculiar  numbness  and  pain, 
which  may  be  traced  to  the  distribution  of  the  fila- 
ments of  the  oljturator  nerve.  The  lives  of  patients 
have  been  lost  in  consequence  of  overlooking  these 


herniw,  the  cause  of  death  being  only  ascertained 
post  mortem. 

{d)  Perineal,  pudendal,  vaginal,  and  {e)  ischiatic 
herni^e  are  very  rarely  seen.  The  name  assigned 
to  each  indicates  the  locality  in  which  the  tumour 
is  formed  ;  and  for  a  special  description  of  them  the 
reader  must  be  referred  to  monographs  on  the  sub- 
ject of  this  article. 

Results  and  Treatment.— We  must  next,  as 
briefly  as  possible,  describe  generally  the  various 
morbid  conditions  which  the  hernia  itself  may  under- 
go, and  the  means  by  which  serious  consequences 
arising  from  such  conditions  may  be  averted. 

All  hernial  protrusions  are  either  rediieihlc  or 
irreducible — that  is,  they  can  either  be  restored  to 
their  normal  situation,  or  they  are  permanentl}' 
confined  to  the  region  in  which  they  are  protruded. 
The  treatment  of  all  reducible  hernire  consists  in 
the  employment  of  means  to  prevent  the  escape  of 
the  protrusion.  To  effect  this  object  various  kinds 
of  bandages  or  trusses  have  been  devised.  Each 
kind  of  hernia  requires  its  special  form  of  truss, 
and  every  individual  should,  as  far  as  practicable, 
obtain  a  truss  well  fitted  to  his  or  her  configuration. 
The  essentials  of  a  good  truss  consist  in  the  spring 
having  sufficient  power  to  support  the  hernia  and 
prevent  its  escape,  while  it  should  not  be  so  strong 
as  to  injui-e  the  structures  about  the  abdominal 
rings.  The  pad  should  be  firm,  of  a  shape  suitable 
to  the  case,  and  of  a  size  not  inconvenient  to  the 
wearer.  In  ordering  a  truss  the  practitioner  should 
bear  in  mind  that  it  is  necessary  to  state  the  circum- 
ference of  the  body  two  inches  below  the  iliac  crests, 
with  the  measuring  tape  so  arranged  that  it  lies 
over  the  seat  of  the  hernia.  Details  as  to  whether 
tlie  hernia  is  right,  left,  or  double,  and  an  accurate 
description  of  the  size  of  the  tumour  should  be  sup- 
plied. Further,  it  should  be  stated  whether  it  is 
of  the  femoral,  scrotal,  or  inguinal  variety,  and  in- 
structions should  be  sent  specifying  whether  strong, 
medium,  or  weak  pressure  is  required. 

The  irreducibility  of  a  hernia  depends  on  its 
bulk,  adhesions,  and  special  anatomical  conditions. 
Under  such  circumstances  special  Vjandages  must 
be  employed. 

But  other  much  more  important  morbid  states  of 
the  protruded  viscus  than  the  above  cause  impedi- 
ments to  the  reduction  of  a  hernia,  namely  :  (I)  con- 
strictioi!  by  the  tissues  around  the  orifice  of  the  sac  ; 
(2)  accumulation  of  faecal  matter  in  the  protruded 
viscus  ;  (3)  injlamjiialion  of  the  hernia  ;  and  (4) 
strangulation,  when  a  part  of  the  alimentary  canal 
forms  the  hernia. 

1.  Those  herniie,  for  example  the  inguinal,  which 
pass  through  openings  in  the  muscular  walls  of  the 
abdomen,  are  liable  to  constriction  from  contraction 
of  the  muscular  tissue.  Inguinal  hernia;  of  long 
standing  and  more  than  ordinary  bulk  are  very 
prone  to  become  irreducible  in  consequence  of  mus- 
cular contraction.  If  the  patient  be  placed  under 
the  full  influence  of  chloroform,  the  abdominal  mus- 
cles bec(.>me  relaxed,  and  the  hernia  is  quickly 
reduced. 

2.  Hernial  protrusions  formed  of  large  intestine, 
such  as  occur  at  the  umbilicus,  frequently  become 
irreducible  from  ficcal  accumulations.  In  these 
cases  enemata,  and  even  purgative  medicines  cau- 
tiously prescribed,  frequently  relieve  the  symptoms. 

3.  Inflammation  excited  in  an  omental  protrusion 
may  cause  temporary  and  even  permanent  irreduci- 
bility.     Local  and  constitutional  symptoms  of  a 
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rather  severe  type  sometimes  attend  such  cases. 
The  usual  methods  adopted  to  induce  resolution 
must  be  employed. 

4.  A  hernia  is  described  as  strangulated  when 
subject  to  a  constriction  which  at  first  impedes,  and 
sooner  or  later  arrests,  the  circulation  of  the  blood 
in  its  capillary  vessels.  The  passage  of  the  intes- 
tinal contents  is  necessarily  stopped.  A  patient 
the  subject  of  this  state  remains  in  the  greatest  dan- 
ger to  life  so  long  as  the  exciting  cause,  the  con- 
striction of  the  bowel,  exists.  Hour  by  hour  that 
danger  increases  ;  and,  although  rare  instances  of 
recovery  might  be  quoted  after  the  continuance  of 
strangulation  for  many  hours,  the  majority  of 
patients  die  because  the  intestine  was  not  liberated 
early  enough.  The  local  and  constitutional  sym- 
ptoms are  strikingly  characteristic.  Very  frequently 
the  first  symptom  is  vomiting,  unaccompanied  by 
any  alvine  evacuation.  The  vomiting  continues, 
and  is  excited  by  ingesta.  This  state  is  probably 
due  to  mere  obstruction  of  the  alimentary  canal, 
but  it  ought  always  to  excite  the  anxious  solicitude 
of  the  medical  attendant  to  ascertain  whether  the 
patient  has  any  outward  signs  of  a  hernial  tumour. 
He  must  examine  those  regions  at  which  protrusions 
commonly  occur,  and  never  rest  content  with  the 
statements  of  the  sufferer.  At  first  the  pulse  is  not 
affected  in  a  very  marked  way,  but  as  vomiting  con- 
tinues the  heart  beats  more  rapidly,  while  the  pulse 
becomes  weaker  and  contracted.  The  surface, 
especially  that  of  the  extremities,  becomes  cold  ;  the 
countenance  aged  and  anxious  ;  the  visage,  lips,  and 
hands  shrivelled  and  bluish  ;  the  prostration  extreme. 
The  tumour  is  painful  when  touched,  and  it  may 
have  increased  in  size  and  become  tense.  All  these 
facts  indicate  progressive  morbid  changes  in  the 
tissues  of  the  strangulated  bowel,  as  well  as  in  that 
part  of  the  alimentary  canal  above  the  hernia.  Be- 
sides the  mere  act  of  vomiting  all  ingesta,  the  cha- 
racters of  the  fluid  vomited  must  be  carefully  noted. 
Usually,  at  first,  it  is  the  food  last  swallowed,  more 
or  less  digested  and  mingled  with  bile ;  in  the 
second  stage  it  becomes  yellowish  or  greenish,  and 
at  last  it  is  stercoraceous — that  is,  offensive  to  smell, 
of  a  brownish  colour  and  frothy,  and  often  in  great 
quantity. 

To  understand  the  pathological  phenomena  which 
may  occur  in  strangulated  hernia,  it  must  be  remem- 
bered that  a  hernia  may  be  developed  on  a  single 
occasion,  and  this  is  especially  the  case  when  bowel 
is  driven  into  an  unobliterated  vaginal  process. 
But  more  commonly  the  production  of  a  '  rupture ' 
is  a  gradual  one,  the  bowel  entering  the  canal  and 
proceeding  along  it,  and  finally  passing  out  through 
the  external  abdominal  ring  into  the  scrotum.  In 
either  of  these  circumstances  the  contents  of  the 
hernia,  whether  bowel  or  omentum  or  both,  are 
liable  to  become  strangulated,  and  the  mode  in 
which  the  bowel  reacts  to  the  strangulation  varies 
in  a  marked  manner  in  the  two  conditions.  The 
variation  depends  on  the  character  of  the  constric- 
tion. In  a  hernia  into  the  unobliterated  peritoneal 
process,  the  constriction  results  from  the  presence  of 
a  sharp  hard  diaphragm,  which  corresponds  to  the 
position  of  the  internal  abdominal  ring,  and  repre- 
sents the  mode  in  which  the  vaginal  process  of  peri- 
toneum is  being  normally  obliterated  at  this  point. 
In  the  slowly  acquired  variety,  the  constricting 
medium  usually  corresponds  to  the  junction  of  the 
sac  with  the  abdominal  cavity,  called  the  neck  of 
the  sac,  and  is  broad  and  smooth.    In  the  case  of 


the  sharp  constriction,  the  period  of  congestion  of 
the  strangulated  knuckle  consequent  on  the  inter- 
ference with  the  backflow  of  blood  from  it  is  brief, 
for  the  reason  that  the  mucous  and  muscular  coats 
of  the  bowel  become  thinned  by  the  pressure  of  the 
sharp  peritoneal  edge  upon  them,  and  in  this  way  a 
space  is  provided  which  allows  the  passage  of  blood 
along  the  veins.  The  mucous  and  muscular  coats 
ulcerate  rapidly  along  the  line  of  compression,  and 
nothing  but  the  peritoneal  coat  which  readily  per- 
forates may  remain,  while  the  appearance  of  the 
loop  of  bowel  enclosed  in  the  sac  may  present  no 
abnormal  degree  of  congestion.  In  such  cases  the 
operator  should  be  careful  to  withdraw  the  bowel 
from  the  abdomen  for  a  sufficient  distance  to  enable 
him  to  examine  the  line  of  constriction,  and  if  he 
finds  the  muscular  and  mucous  coats  destroyed  to  a 
dangerous  extent  he  can  invaginate  the  line  of 
ulceration  by  a  series  of  Lembert's  sutures.  On  the 
other  hand,  when  the  constriction  is  broad  the 
obstacle  to  the  backflow  of  blood  not  only  does  not 
diminish,  but  is  steadily  increased,  owing  to  the 
engorgement  and  inflammation  of  the  strangulated 
portion.  Such  a  loop  presents  quite  a  different  ap- 
pearance from  the  former,  being  swollen,  thick,  and 
leathery,  and  most  livid  at  the  portion  furthest  from 
the  constriction.  The  bowel  at  the  seat  of  strangu- 
lation presents  no  such  ulcerative  changes  as  those 
just  described,  but  looks  fairly  normal,  its  nutrition 
being  hardly  if  at  all  impaired  by  the  pressure  it  has 
been  subjected  to.  In  this  condition,  if  the  engorge- 
ment be  excessive,  the  whole  loop  must  be  excised, 
and  continuity  of  the  bowel  above  and  below  the 
constriction  established  by  whatever  means  the 
operator  prefers.  The  only  treatment  of  these  urgent 
symptoms  consists  in  the  liberation  of  the  bowel  by 
surgical  means.  In  the  meantime  palliatives  may 
be  employed,  opium  administered  by  the  mouth, 
enemata  injected,  local  applications  of  ice  used,  and 
gentle  taxis  applied. 

The  surgical  treatment  of  strangulated  hernia  re- 
solves itself  into  two  methods — taxis  and  operation. 
Taxis  is  the  term  applied  to  the  judicious  applica- 
tion of  external  pressure  to  the  contents  of  the  her- 
nial sac  for  the  purpose  of  returning  the  tumour  into 
the  abdomen.  Taxis  undoubtedly  may  obviate 
operation,  and  therefore  should  be  considered  as  a 
first  method  of  treatment  in  these  cases  ;  the  prac- 
titioner, however,  should  always  remember  that  an 
essential  condition  in  the  performance  of  taxis  is 
that  it  should  be  done  with  the  utmost  gentleness, 
otherwise  there  is  a  very  serious  danger  of  the  wall 
of  the  bowel  being  injured  and  bruised  with  subse- 
quent inflammation.  It  has  been  advised  that  the 
following  positions  should  be  observed  in  performing 
taxis.  The  pelvis  should  be  elevated  and  the  thighs 
flexed  in  inguinal  hernia  ;  the  thighs  should  be 
flexed  and  slightly  rotated  inward  in  femoral  hernia  ; 
and  in  umbilical  hernia  the  legs  should  be  drawn  up 
for  the  purpose  of  relaxing  the  muscles  of  the  abdo- 
minal wall.  Some  success  has  been  achieved  by 
applying  one  teaspoonful  of  ether  over  the  hernia! 
tumour  every  twenty  minutes,  covering  with  com- 
presses during  the  interval ;  after  about  three  appli- 
cations or  even  less,  the  tumour  loses  its  tightness, 
diminishes  in  size,  and  may  slip  spontaneously  into 
the  abdominal  cavity.  It  is  important  that  the 
parts  around  the  tumour  should  be  well  protected 
by  copious  smearing  with  olive  oil.  Taxis  should 
not  be  undertaken  if  there  are  any  signs  of  inflamma- 
tion of  the  superficial  tissue  ;  where  taxis  has  been 
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attempted  before ;  where  the  condition  has  lasted  for 
many  hours  ;  or  where,  it  is  possible  that  intestinal 
gangrene  has  been  set  up.  In  those  cases  in  which 
reduction  of  the  tumour  has  been  successfully 
accomplished  by  means  of  taxis,  but  no  alleviation 
of  the  symptoms  has  been  produced,  then  among 
other  possibilities  the  question  whether  what  is 
called  '  reduction  en  masse  '  has  occurred  must  be 
taken  into  consideration.  Three  chief  forms  of  this 
accident  have  been  described  :  (i)  where  rupture  of 
the  sac  has  occurred  through  which  the  contents 
have  been  forced  ;  (2)  where  the  strangulated  bowel 
has  been  reduced  into  a  loculus  of  a  bilocular  sac  ; 
(3)  where  the  sac  itself  with  the  contained  strangu- 
lated bowel  has  been  returned  into  the  abdominal 
cavity.  The  only  safe  means  of  arriving  at  a  definite 
conclusion  under  these  circumstances  is  an  explora- 
tory operation. 

The  desirability  or  otherwise  of  giving  a  general 
ancesthetic  in  the  treatment  of  strangulated  hernia 
by  taxis  must  be  decided  after  consideration  of  the 
facts  in  each  individual  case,  but  it  should  be  clearly 
arranged  before  the  patient  is  rendered  unconscious 
that  operative  interference  should  be  undertaken  in 
case  the  effort  to  return  the  strangulated  bowel  into 
the  abdominal  cavity  is  ineffectual. 

W.  Arbuthno'i  Lane. 

HERNIA  CEREBRI.— 5<?6'  Sicuix,  Diseases  and 
Deformities  of. 

HERPES  FACIALIS.— Synon.:  Ilerpesfeluilis; 
Herpes  labialis. 

The  term  herpes  facialis  is  applied  to  a  small  group, 
or  groups,  of  vesicles  on  a  red  base.  The  eruption  is 
associated  with  some  swelling  of  the  skin  or  mucous 
membrane,  and  with  a  sensation  of  very  slight  pain 
and  stiffness  of  the  part  affected.  It  is  most  com- 
monly met  with  on  the  lips,  but  occasionally  on  the 
al£e  of  the  nose,  the  ear,  or  the  cheek.  It  is  also 
not  uncommon  on  the  buccal  mucous  membrane, 
and  on  that  of  the  soft  palate  and  uvula.  It  is 
generally,  but  by  no  means  always,  confined  to  one 
side,  and  this  is  more  observable  on  the  face  or  ear 
than  on  the  lips,  where  it  often  extends  to  both  sides 
of  the  middle  line.  The  eruption  is  frequently  asso- 
ciated w'ith  catarrh  of  the  air-passages,  and,  though 
quite  unimportant,  is  apt  to  recur.  No  treatment  is 
required,  as  the  eruption  disappears  in  a  few  days. 

ROBEICT  LiVEING. 

HERPES  PROGENITALIS.  —  This  disease 
differs  but  little  from  herpes  facialis  except  in  the 
part  affected  ;  it  is,  however,  very  apt  to  be  trouble- 
some, especially  when  irritated  by  rubbing  or  in- 
judicious treatment.  The  eruption  is  met  with  in 
both  sexes,  but  is  more  common  in  the  male  than  in 
the  female.  In  men  it  appears  on  the  prepuce  or 
glans  penis  ;  in  women  on  the  labia  or  adjacent 
mucous  membrane.  When  irritated,  it  is  apt  to  form 
small  ulcers,  which  are  difficult  to  heal,  and  which 
lead  to  enlargement  of  the  inguinal  glands.  Under 
these  circumstances  herpes  has  often  been  mistaken 
for  syphilis. 

Treatment. — This  should  be  always  of  the  most 
soothing  kind,  such  as  the  application  of  water 
dressing  or  a  very  weak  boric  acid  or  lead  lotion, 
with  mild  aperients.  Robert  Liveing. 

HERPES  ZOSTER  (cpiro,  I  creep;  (uitrrrip,  a 
girdle).  Synon.  :  Zona;  Shingles;  Fr.  Bar/re; 
der.  Herpes  ;  Blaschenflcihte. 


DeI'TNITION.  —  An  acute  vesicular  eruption 
running  round  one  half  of  the  bod}',  following  a 
course  determined  by  the  structure  of  the  nervous 
system  and  not  by  that  of  the  skin. 

yETIOLOGY. — Both  sexes  are  equally  liable  to  the 
disease.  It  most  commonly  occurs  between  the 
ages  of  three  and  twenty,  with  a  greater  proneness  to 
appear  between  four  and  thirteen.  Children  below 
one  year  of  age  are  not  commonly  attacked,  but  a 
case  has  been  recorded  in  an  infant  four  days  old. 
The  aged  are  usualjy  supposed  to  be  more  liable  to 
the  disease,  but  this  belief  probably  arises  from  the 
extreme  severity  of  the  disease  in  old  and  debilitated 
persons,  and  the  intensity  of  the  pain  which  it  fre- 
quently leaves  behind  it. 

In  the  majority  of  cases  zoster  arises  without 
known  cause.  Cold  is  sometimes  invoked  to  explain 
its  origin.  Like  other  acute  specific  diseases  it  be- 
gins suddenly  with  more  or  less  fever,  and  after  a 
variable  period  the  characteristic  lesion  appears.  It 
runs  a  definite  course,  lends  to  occur  in  epidemics, 
and  second  attacks  are  rare.  Although  persons  ap- 
parently in  perfect  health  are  frequently  attacked, 
those  whose  resistance  is  weakened  by  some  inter- 
current disease  are  more  prone  to  suffer  from  zoster. 
Thus  many  of  the  children  attacked  have  recently 
suffered  from  whooping-cough,  measles,  diarrhoea, 
or  some  similar  ailment.  Pregnant  women  are 
especially  susceptible,  and  zoster  may  follow  opera- 
tions on  the  pelvic  organs.  Phthisis  is  also  a  well- 
marked  predisposing  factor.  Patients  who  are 
taking  arsenic  also  seem  to  be  more  prone  to  herpes. 
Attacks  of  zoster  are  frequently  attributed  to  men- 
tal causes,  such  as  fear  or  sorrow  ;  but  these  influ- 
ences would  appear  to  act,  if  they  act  at  all,  only 
by  rendering  the  patient  more  prone  to  attack. 

Diseases  of  the  nervous  system  undoubtedly  ren- 
der the  patient  more  liable  to  herpes  zoster.  Thus 
it  is  extremely  common  in  general  paralysis  of  the 
insane.  But  in  some  nervous  diseases  zoster  is- 
apparently  a  direct  symptom  of  the  pathological 
changes  that  underlie  the  disease.  This  is  the  case 
in  myelitis,  spinal  caries,  pachymeningitis,  cerebro- 
spinal meningitis,  and  tabes  dorsalis.  In  all  these 
affections  zoster  may  arise  in  consequence  of  impli- 
cation of  the  posterior  root-ganglion  in  the  morbid 
process.  In  such  cases  the  eruption  is  best  spoken 
of  as  '  symptomatic,' as  opposed  to  'spontaneous' 
zoster. 

Morbid  Anatomy. — A  vesicle  of  zoster  at  its 
height  is  a  unilocular  cavity,  the  floor  of  which  con- 
sists of  naked  papillae.  Incomplete  partitions  are 
formed  by  altered  epithelial  cells  which  retain  their 
attachment  to  the  roof  of  the  vesicle.  The  cavity 
is  filled  with  swollen  epithelial  cells  of  all  ages 
which  have  lost  their  prickles,  and  with  leucocytes  ;. 
occasionally  certain  protozoa-like  bodies  are  seen, 
which  have  been  shown  to  be  formed  from  altered 
epithelial  cells.  The  papillse  beneath  the  vesicle 
are  filled  with  small  round  inflammatory  cells,  and 
their  vessels  are  engorged.  If  death  takes  place  in 
the  acute  stage,  one  of  the  posterior  root-ganglia 
will  be  found  to  be  intensely  inflamed.  The  vessels 
will  be  engorged,  and  hcemorrhage  will  probably 
have  occurred  into  the  substance  of  the  ganglion  at 
one  or  more  spots.  Should  the  lesion  be  severe  and 
death  take  place  at  a  later  stage,  the  affected  area 
in  the  ganglion  is  found  to  be  converted  into  dense 
fibrous  tissue,  in  which  neither  nerve-cells  nor 
nerve-fibres  can  be  seen. 

Symptoms.  — The  onset  of  the  rash  is  frequently 
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preceded  by  slight  malaise,  especially  in  children. 
The  child  lies  about  by  day  and  tosses  restlessly  at 
night.  It  may  vomit  or  refuse  food.  Adults  may 
suffer  from  shivering  similar  to  that  which  accom- 
panies the  onset  of  acute  lobar  pneumonia,  but  of 
less  intensity.  During  this  period  the  temperature 
is  generally  raised  somewhat ;  in  adults  as  a  rule 
it  does  not  exceed  loo°F. ,  but  in  children  it  may 
occasionally  reach  I02°F.  Pain  is  usually  present 
from  the  first :  it  is  shooting  in  character,  and  worse 
at  night.  It  occupies  the  area  subsequently  covered 
by  the  eruption.  With  the  appearance  of  the  rash 
the  temperature  usually  falls,  while  the  pain  remains  ; 
but  this  is  by  no  means  always  the  case.  Thus,  the 
rise  of  temperature  lasts  from  three  to  five  days,  and 
this  period  may  be  considered  the  duration  of  the 
acute  disease.  The  rash,  on  the  other  hand,  may 
either  begin  to  make  its  appearance  a  few  hours 
after  the  onset  of  the  attack  or  may  be  delayed 
until  the  acute  general  symptoms  are  past.  Most 
commonly  it  begins  to  appear  about  the  third  or 
fourth  day  of  the  illness.  If  it  comes  out  early  it 
does  not  usually  reach  its  full  extent  for  two  or  three 
days,  whereas  if  it  is  delayed  it  may  attain  its  full 
development  in  twelve  hours. 

It  occupies  areas  on  the  trunk  and  limbs  which 
represent  the  distribution  of  nerve-fibres  that  enter 
a  single  posterior  root-ganglion.  These  areas  are 
approximately  shown  in  the  figures  illustrating  the 
article  on  Pain  in  Visceral  Disease. 

From  the  time  when  the  rash  first  makes  its 
appearance  it  spreads  with  varying  rapidity.  In 
each  affected  area  three  spots  usually  exist  at  which 
the  branches  of  the  nerve  come  to  the  surface  (the 
posterior  primary,  and  the  lateral  and  anterior 
branches  of  the  anterior  primary  division).  It  is 
with  these  points  as  centres  that  the  eruption  first 
makes  its  appearance  :  from  these  it  spreads  along 
the  distribution  of  the  main  branches,  and  may 
invade  the  territory  supplied  by  even  the  finest 
nerve-twigs,  until  the  whole  area  is  occupied  by 
vesicles  or  raised  erythema.  The  most  severe 
incidence  of  the  eruption  always  falls  on  the  skin 
in  the  neighbourhood  of  the  central  points,  and  it  is 
over  these  that,  in  the  severest  cases,  huge  bullse 
or  small  gangrenous  patches  may  appear.  But  the 
large  majority  of  cases  do  not  run  so  severe  a 
course,  and  in  some  the  whole  eruption  consists 
only  of  a  few  vesicles  scattered  around  one  or  more 
of  the  maximum  spots.  On  the  palm  and  on  the 
sole  of  the  foot  vesicles  are  rare,  and,  when  pre- 
sent, tend  to  be  of  small  size,  very  little  raised 
and  not  surrounded  by  erythema.  Vesicles  on  the 
fingers,  the  back  of  the  hand,  the  toes,  and  the 
•dorsum  of  the  foot  are  not  usually  severe. 

The  rash  may  consist,  from  the  first,  of  vesicles, 
containing  clear  fluid,  surrounded  by  more  or  less 
erythema  ;  but  more  commonly  it  first  shows  itself 
as  an  erythema  upon  which  vesicles  rapidly  arise. 
In  very  severe  cases  the  vesicles  may  contain 
blood-stained  fluid.  Sometimes  these  rapidly  break 
down,  giving  place  to  shallow  ulcers.  In  all  such 
cases  subsequent  scarring  is  profound  and  much 
after-pain  is  likely  to  result.  In  most  cases  the 
contents  of  the  clear  vesicles  become  turbid,  and, 
possibly  in  connection  with  this  pus-formation,  the 
lymphatic  glands  that  drain  the  affected  area  of 
skin  are  usually  enlarged  and  frequently  somewhat 
tender.  About  the  fifth  to  the  tenth  day  after 
their  first  appearance  the  vesicles  begin  to  dry  up 
and  form  scabs.     Under  these  scabs  the  eruption 


heals,  and  at  the  end  of  six  weeks  nothing  is  to  be 
seen  beyond  some  freshly  healed  scars.  If  the 
eruption  has  been  severe  the  scars  may  be  large, 
irregular,  and  white,  closely  resembling  those  of  a 
superficial  burn. 

During  the  period  when  the  rash  is  fully  out,  the  , 
pain  becomes  more  local.  It  may  be  little  more 
than  a  painful  itching  or  it  may  become  of  an 
agonising  burning  character.  Usually  the  pain 
dies  away  when  the  rash  begins  to  heal,  but  in 
elderly  patients  it  ma)'  last  for  weeks,  months,  or 
even  years  after  the  scars  are  formed.  This  severe 
after- pain  is  relatively  more  common  where  zoster 
has  affected  the  ophthalmic  division  of  the  tri- 
geminal nerve,  and  is  always  associated  with  con- 
siderable scarring. 

Second  attacks  are  extremely  rare,  and  in  no 
recorded  case  has  a  second  attack  coincided  in  dis- 
tribution with  the  first.  Two  simultaneous  erup- 
tions at  different  levels  have  been  known  to  occur. 

Zoster  of  the  Head  and  Neck. — Within  the  terri- 
tory of  the  first  or  ophthalmic  division  of  the 
trigeminal  nerve,  zoster,  exactly  resembling  in 
course  that  seen  on  the  body,  is  a  fairly  common 
occurrence.  The  area  occupied  by  the  eruption 
may  extend  over  the  whole  or  part  of  the  ophthalmic 
division  of  the  nerve,  and  may  involve  the  side  of 
the  nose  as  far  as  the  upper  border  of  the 
ala  nasi.  This  '  implication  of  the  side  of  the 
nose  is  of  great  importance,  for  it  is  in  these  cases 
that  the  eye  is  affected.  The  conjunctiva  becomes 
red  and  injected,  and  ulcers  may  appear  on  the 
cornea.  Iritis  may  also  occur,  and  it  is  therefore 
always  wise  in  these  cases  to  keep  the  pupil  well 
under  the  influence  of  atropine;  Panophthalmitis 
resulting  in  loss  of  the  eye  has  also  been  described. 

Herpetic  eruptions  about  the  lips  and  nose  or  on 
the  cheeks  are  common  in  febrile  states,  but  such 
eruptions  bear  no  relation  to  herpes  zoster.  They 
are  usually  bilateral,  notoriously  prone  to  recur, 
are  not  preceded  or  accompanied  by  neuralgic 
pain,  and  do  not  follow  any  definite  nerve-course. 
But  true  zoster  of  the  face  occurs,  and  may  be 
distributed  over  either  the  second  or  third  division 
of  the  trigeminal  nerve. 

The  tongue  may  also  be  the  site  of  an  herpetic 
eruption,  but  the  vesicles  rapidly  break  and  give 
rise  to  shallow  ulcers.  These  ulcers  are  usually 
found  on  the  upper  surface  and  tip  of  the  tongue. 
This  form  of  eruption  is  probably  more  frequently 
a  form  of  herpes  febrilis  than  of  true  zoster. 

Complications. —  CutaueoKS. — The  rash  usually 
heals  and  leaves  scars  within  a  few  weeks  ;  but 
occasionally  gangrenous  sores  may  appear  and  last 
for  many  weeks  or  even  months.  The  eruption 
seems  to  be  quite  uninfluenced  by  the  simultaneous 
existence  of  other  cutaneous  lesions.  Thus  it  is 
not  uncommon  in  patients  suffering  from  psoriasis,  ^ 
owing  probably  to  the  almost  universal  exhibition 
of  arsenic  in  this  disease,  and  in  such  cases  it  shows 
no  deviation  from  its  usual  course  and  distribution. 

Motor. — Occasionally,  though  rarely,  zoster  is 
accompanied  by  motor  paralysis.  Thus  zoster  of 
the  areas  of  the  arm  may  be  associated  with  tem- 
porary weakness  of  the  whole  arm  or  of  the  hand, 
and  that  of  the  cervical  areas  may  be  accompanied 
by  facial  paralysis  of  the  usual  peripheral  type. 
Ptosis  and  ophthalmoplegia  externa  and  interna 
may  be  associated  symptoms  of  zoster  appearing 
in  the  distribution  of  the  ophthalmic  division  of 
the  trigeminal  nerve. 
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Treatment.  —  No  treatment  is  effectual  in 
aborting  the  eruption,  but  when  the  rash  has  ap- 
peared it  may  be  dusted  with  a  powder  consisting 
of  starch  (jij),  oxide  of  zinc  (jj),  and  camphor- 
powder  (gr.  15  to  45)  ;  to  these  may  be  added,  if 
there  is  much  pain,  gr.  15  of  powdered  opium. 
If  preferred,  anointment  may  be  applied  consisting 
of  boric-acid  ointment  (jj)  and  cocaine  (gr.  5). 

For  the  after-pain  no  treatment  but  morphine  is 
really  effectual.  It  is,  however,  always  well  to  try 
phena^onc  in  lo-grain  doses  three  times  a  day. 
General  Imiics,  such  as  arsenic  and  quinine,  are  in- 
dicated ;  for  patients  who  suffer  severely  from  this 
after-pain  are  always  debilitated. 

IIen'ry  Head. 

HETEROLOGOUS  {'d-repos,  other;  and  Koyos, 
nature).- A  word  used  to  characterise  any  morljid 
product,  whether  fluid  or  solid,  which  is  different 
in  composition  or  structure  from  the  normal  fluids 
or  solids  nf  tlu-  budy. 

HETEROMORPHOUS  (fr^pos,  other  ;  and 
fj-opcp-q,  form). — Applied  to  new-formations  which 
are  different  in  form  and  structure  from  the  nor- 
mal tissues. 

HETEROTOPOUS  (eVepos,  other;  and  tottoj,  a 
place).  Misplaced.  A  term  applied  to  the  appear- 
ance either  of  a  normal  tissue  in  an  unnatural  situa- 
tion— for  example,  of  hairs  on  mucous  surfaces  ; 
or  of  morbid  growths  in  unusual  places — for  in- 
stance, of  epithelioma  in  nervous  tissue. 

HICCUP  or  HICCOUGH. —Synon.  :  S//i- 
gultus  ;  Fr.  Iloqiiet  ;  Ger.  der  Sclihickcn. 

Description. — Hiccup,  according  to  physiolo- 
gists, is  a  sudden  spasmodic  descent  of  the  dia- 
phragm accompanied  by  a  spasmodic  closure  of  the 
glottis,  the  characteristic  noise  being  caused  by  the 
incoming  column  of  air  striking  against  the  par- 
tially closed  glottis.  The  assumption  of  a  spas- 
modic closure  of  the  glottis  in  hiccup  seems  scarcely 
warrantable.  Normally  the  descent  of  the  diaphragm 
in  each  respiratory  act  is  accompanied  by  a  con- 
traction of  the  posterior  crico-arytcenoid  muscles, 
which  causes  an  outward  rotation  of  the  arytajnoid 
cartilages,  and  a  dilatation  of  the  glottic  aperture. 
The  diaphragmatic  and  the  laryngeal  acts  keep  time 
together,  and  in  health  the  rhythm  of  sixteen  or 
eighteen  to  the  minute  is  maintained.  If,  however, 
the  diaphragm  give  a  sudden  descending  jerk  irre- 
spective of  any  respiratory  need,  as  is  the  case  in 
hiccup,  and  this  jerk  occur  at  a  time  when  the 
ililators  of  the  glottis  are  not  acting,  a  noise  will  be 
produced  by  the  rush  of  air  through  the  insufficiently 
widened  glottic  aperture.  It  seems  certainly  pos- 
sible to  account  for  the  noise  of  hiccup  by  the  mere 
fact  of  the  descent  of  the  diaphragm  occurring  when 
the  glottis  is  not  properly  open.  The  noise  is  not 
a  constant  phenomenon,  and  during  an  attack  of 
hiccup  it  never  occurs  during  ordinary  inspiration, 
'ir  without  the  spasmodic  action  of  the  diaphragm, 
although  the  latter  phenomenon  may  occur  without 
the  former. 

-Etiology  and  Diagnosis. — Hiccup  may  be 
produced  by  any  irritation  of  the  phrenic  nerve — 
its  origin,  its  course,  or  the  ultimate  twigs  which 
are  distributed  to  the  under-surface  of  the  dia- 
lAragm.  Undue  distension  of  the  stomach,  by 
being  overfilled  with  food  or  drink,  or  by  an  accu- 
mulation of  wind  due  to  faulty  digestion,  is  the 
most  common  cause  of  hiccup.   Its  occurrence  from 


this  cause  is  far  more  common  in  children  than  in 
adults.  Convulsions  and  muscular  spasms  generally 
are  more  easily  caused  in  the  young,  and  hiccup  in 
this  respect  follows  the  ordinary  rule.  Hiccup  is 
produced  by  direct  or  by  reflex  irritation,  With 
many  persons  the  introduction  of  hot  spiced  or 
peppery  foods  into  the  stomach  immediately  pro- 
duces hiccup,  and  the  writer  knows  one  or  two  per- 
sons in  whom  hiccup  is  produced  by  the  passage  of 
hot  fluids  through  the  pharynx.  It  is  a  frequent 
symptom  in  peritonitis  when  the  peritoneal  covering 
of  the  diaphragm  becomes  affected.  It  sometimes 
occurs  in  cases  of  cancer  of  the  stomach  ;  occasion- 
ally, perhaps,  from  over-distension  of  the  organ,  but 
more  often  from  an  extension  of  the  cancerous  dis- 
ease to  the  peritoneal  surface  of  the  stomach.  It  is 
occasionally  a  troublesome  symptom  during  con- 
valescence in  cholera,  and  is  often  accompanied  by 
eructations  of  wind,  and  sometimes  by  vomiting.  If 
hiccup  occur  with  any  persistency  in  the  course  of 
typhoid  fever,  it  is  often  an  indication  of  perfora- 
tion and  the  onset  of  general  peritonitis.  Although 
most  frequently  a  symptom  of  gastric  or  abdominal 
disturbance,  hiccup  occasionally  occurs  as  a  true 
neurosis.  It  may  accompany  hydrocephalus  or 
meningitis,  and  is  then  due  prcfljaljly  to  an  implica- 
tion of  the  cerebral  origin  of  the  phrenic  nerve. 
It  also  occurs  in  uraemia  and  acute  gout.  Cases  of 
obstinate  hiccuping  in  hysterical  subjects  have  been 
recorded,  and  certain  cases  of  paroxysmal  hiccup 
have  been  regarded  as  instances  of  modified  epilepsy. 

Treatment. — The  treatment  of  hiccup  will  de- 
pend upon  the  cause.  An  emetic  to  empty  the 
stomach,  or  a  stimulant  to  increase  its  natural  peri- 
staltic action,  will  often  give  relief.  If  we  can 
manage  to  produce  a  forcible  action  of  the  dia- 
phragm, we  may  often  succeed  in  curing  it,  as  it 
were,  of  the  trick  of  spasmodic  action.  Attempts  to 
count  a  hundred  without  drawing  breath,  or  to  hold 
the  breath  for  a  minute,  are  familiar  remedies  for 
hiccup  ;  and,  by  producing  a  feeling  of  suffocation, 
and  necessitating  a  violent  descent  of  the  diaphragm, 
they  are  often  successful.  Warm  applications  or 
counter-irritation  applied  to  the  diaphragmatic 
region  or  over  the  cervical  spine,  may  occasionally 
give  relief.  Pressure  upon  the  trunk  of  the  phrenic 
nerve,  by  means  of  the  finger  applied  over  the 
scalenus  anticus  muscle,  is  said  also  to  have  given 
relief  occasionally  in  obstinate  cases.  Among  the 
drugs  which  have  been  recommended  for  the  relief  of 
hiccup  are  chloroform  (administered  internally), 
either  alone  or  combined  witli  opium  ;  camphor  in 
the  form  of  a  spirit  solution,  in  doses  of  twenty  drops 
and  upwards  ;  valerianate  of  zinc,  belladonna,  bro- 
mide of  potassium,  trinitrin,  musk,  or  antacids  ; 
and,  in  very  severe  cases,  morphine  administered 
hypodermically.  G.  V.  Poore. 

HIDRADENITIS.  —  Sec  .SuDORirAROUs 
Glands. 

HIDROCYSTOMA.  —  Sec  Sudoriparous 
Glands. 

HIPPURIA  (iTTTroj,  a  horse  ;  and  ovpoy,  urine). — 
The  condition  of  the  urine  in  which  it  contains 
hippuric  acid  in  excess.  See  Urine,  Morbid  Con- 
ditions of. 

HIPPUS  (i'TTTros,  a  horse). — Rapid  spasmodic 
variation  in  the  size  of  the  pupils  apart  from  the 
action  of  light  or  of  accommodation.    See  p.  630. 
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HISTRIONIC  SPASM  (histno,  an  actor).— A 
synonym  for  facial  spasm,  so  called  on  account  of 
the  contortions  of  the  face  to  which  this  affection 
gives  rise.    See  Facial  Spasm. 

HOARSENESS  (Sax.  has,  having  a  rough 
voice). — Roughness  of  the  voice,  due  to  disease  or 
disorder  connected  with  the  larynx.  See  Voice, 
Disorders  of. 

HOBNAIL  LIVER. — A  name  given  to  a  cirrhotic 
liver,  when  it  presents  small  prominences  on  its 
surface,  somewhat  resembling  hobnails.  See  Liver, 
Cirrhosis  of. 

HODG  KIN'S  DISEASE.— A  synonym  for  lymph- 
adenoma.     See  LympHADENOMA. 

HOMBURG,  in  Germany. — Common  salt 
waters.    See  Mineral  Waters. 

HOMICIDAL  INSANITY.— 5««  Crime,  Irre- 
sponsibility for  ;  and  Insanity,  Impulsive. 

HOMOLOGOUS  (&ti.6s,  like;  and  \6yos,  rela- 
tion).— In  pathology  this  term  is  applied  to  new- 
growths  presenting  the  same  structure  as  normal 
tissues,  such  as  fatty  or  fibrous  tumours. 

HOOPING-COUGH.— 5a'  Whooping-cough. 

HORDEOLUM  {hordewn,  a  barleycorn).— A 
synonym  for  stye.    See  STYE. 

HORNS. — Synon.  :  Cornu  Cutaneum  ;  Fr. 
Come  de  la  peau  ;  Ger.  Haufhorn. 

Definition. — Horns  are  circumscribed  painless 
epidermic  formations  of  irregular  masses  of  kera- 
tin. 

Description. — Horns  are  usually  single,  and 
rarely  grow  before  the  age  of  forty,  though  they 
have  been  met  with  in  infancy.  They  vary  in 
shape  and  size,  being  elongated,  conical,  curved,  or 
twisted.  They  may  grow  on  any  part  of  the  body, 
but  are  most  commonly  met  with  on  the  scalp, 
forehead,  temples,  and  nose.  Their  surface  is 
rugose,  and  they  vary  in  colour,  being  either  grey, 
brown,  yellow,  or  black.  In  many  instances  horns 
arise  from  sebaceous  cysts  ;  they  sometimes  arise  in 
warts  (a  horn  may  be  regarded  as  an  overgrown 
wart)  and  they  may  be  the  starting-point  of 
a  malignant  growth.  Unna  regards  them  as 
papillary  and  medullated  keratomata. 

Treatment. — Radical  treatment  consists  of  ex- 
cision of  the  horn  including  its  base,  so  as  to  guard 
against  its  reproduction.  If  thought  desirable,  the 
latter  may  be  dabbed  with  a  solution  of  chloride  of 
zinc.  John  Harold. 

HOT  AIR,  Treatment  by.— Baths  ; 
Gout  ;  Rheumatism,  Chronic  ;  and  Rheuma- 
toid Arthritis. 

HOT  SPRINGS,  in  Bath  County,  Virginia, 
U.S.A.— Thermal  waters.        Mineral  Waters. 

HOT  SPRINGS,  in  Garland  County, 
Arkansas,  U.S.A. — Thermal  waters.  See  Mine- 
ral Waters. 

HUM,  VENOUS. — A  continuous  murmur  heard 
in  the  veins,  generally  observed  in  cases  of  anaemia. 
See  An.€;mia  ;  and  Physical  Examination. 


HUNTINGDON'S  CHOREA.— 5««  Chorea. 

HUNYADI  JANOS,  In  Hungary— Sulphated 
waters.    See  Mineral  Waters. 

HUTCHINSON'S    TEETH.  —  See  Teeth, 

Diseases  of. 

HYALINE  DEGENERATION.— 5cf  Degene- 
rations. 

HYDATIDS.— Entozoa. 

HYDATIDS,  UTERINE.— .SV^  Mole  ;  Molar 

PRE(iNANCY. 

HYDRy€MIA  (u5wp,  water  ;  and  of/ta,  the  blood). 
A  watery  condition  of  the  blood.  See  An.'EMIA  ; 
and  Blood,  Morbid  Conditions  of. 

HYDRAGOGUES  (uSap,  water;  and  Sya,  I 
drive). — Synon.  :  Fr.  Hydragogues  ;  Ger.  Wasser- 
treibende  Mitt  el. 

Definition. — Purgative  medicines  which  cause 
a  copious  watery  discharge. 

Enumeration. — Hydragogue  purgatives  in- 
clude:—  Bitartrate  of  Potassium,  Buckthorn,  Col- 
chicum,  Colocynth,  Croton  Oil,  Elaterin,  Gamboge, 
Hellebore,  Jalap,  Podophyllum  Resin,  and  Scam- 
mony.  The  two  most  important  are  Compound 
Jalap  Powder  and  Elaterin. 

Action. — It  has  been  supposed  by  some  writers 
that  the  action  of  the  drugs  included  in  the  present 
class  is  due  only  to  the  increased  peristaltic  action 
which  they  produce.  This,  however,  is  not  the 
case,  as  certainly  some,  if  not  all,  of  those  just 
enumerated  induce  a  free  secretion  of  fluid  by  the 
intestinal  mucous  membrane,  while  at  the  same 
time  they  stimulate  the  peristaltic  action  of  the 
bowel,  and  cause  the  evacuation  of  this  watery 
fluid. 

Uses. — Hydragogues  are  chiefly  employed  for 
the  removal  of  fluid  from  the  body,  in  cases  either 
of  general  anasarca  or  of  dropsical  effusion  in  serous 
cavities.  They  may  be  employed  to  assist  the  action 
of  the  kidneys  when  this  is  insufficient  ;  and  it  has 
been  observed  not  infrequently,  when  the  secretion 
of  urine  has  previously  been  deficient,  that  it  be- 
comes greatly  increased  after  a  free  discharge  of 
fluid  has  taken  place  from  the  bowels,  in  conse- 
quence of  the  administration  of  a  hydragogue 
cathartic.    See  Purgatives. 

T.  Lauder  Brunton. 

HYDRARGYRIASIS  (hydrargyrum,  mercury). 
The  state  produced  by  the  introduction  of  mercury 
into  the  system.    See  Mercury,  Poisoning  by. 

HYDRARTHROSIS  (viaip,  water;  and  6.pepov, 
a  joint). — Effusion  of  serous  fluid  into  a  joint.  See 
Joints,  Diseases  of. 

HYDROA. — Synon.  :  Dermatitis  Herpetiformis ; 
Pemphigus pruriginostts  ;  Herpes gestationis ;  Herpes 
circinatus  biillosiis. — This  disease  is  characterised  by 
a  peculiarly  polymorphic  eruption.  The  type  is 
erythemato-bullous,  the  vesicles,  bullae,  or  more 
rarely  pustules  tending  to  group,  or  be  marginal, 
on  the  reddened  area.  Successive  crops  appear 
at  irregular  intervals  for  an  indefinite  period,  the 
appearance  of  each  being  ushered  in  by  an  aggra- 
vation of  the  itching,  a  symptom  always  present  to  a 
certain  degree,  but  diminishing  on  their  full  evolu- 
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tion.  In  (listribiuion,  partiality  is  evinced  {or  the 
neighljourhood  of  the  artirulations,  for  the  sacral 
region,  and  for  covered  parts  generally,  though  the 
disease  is  not  restricted  to  such.  The  herpetiform 
arrangement  does  not  always  prevail  in  the  case 
of  children,  in  whom  the  lesions  may  assume  an 
isolated  disposition. 

Course. — Though  occasionally  acute  in  its  in- 
ception, it  runs  an  essentially  chronic  course  as  a 
rule,  continual  relapses  taking  place,  or  recurrences 
after  a  period  of  complete  immunity.  It  is  remark- 
able how  well  the  health  is  maintained,  when  the 
extent  of  blistered  and  inflamed  surface,  and  the 
restlessness  due  to  the  pruritus,  are  considered.  The 
lesions  are  sticceeded  by  crusts,  which  are  hard  and 
angular,  and  by  .stains  and  pigmentation  ;  but  per- 
manent scars  are  rare.  It  may  occur  at  all  ages, 
may  last  many  years,  and  while  it  usually  termi- 
nates spontaneously,  it  may  end  fatally.  The  term 
Herpes  s^cstationis  has  been  given  to  it  when,  as 
sometimes  happens,  it  appears  during  pregnancy  or 
after  delivery.  Once  having  appeared,  it  is  apt  to 
reassert  itself  in  subsequent  pregnancies,  though  the 
sequence  may  not  always  lie  continuous.  The 
vesicles  are  loculated  and  form  in  the  suljstance  of 
the  rete  mucosum,  which  is  cedematous.  They  are 
firm  and  tense,  arising  between  the  cells,  not 
within  them,  by  ballooning,  and  the  clear  fluid  with 
which  they  are  filled  contains  a  large  percentage  of 
eosin<.iphile  globules.  No  well-defined  pathogenic 
microbe  has  Ijeen  isolated  by  any  method  of  culture 
hitherto  tried.  Peripheral  parenchymatous  neuritis 
has  been  observed. 

l'.\i  HOi.OGY. — As  to  its  pathology,  the  view  is 
pretty  widely  held  that  the  phenomena  are  due  to 
toxins  derived  from  absorption  into  the  blood  of 
excrementitious  matters,  or  bodies  arising  from  im- 
perfect metabolism.  These  determine  the  cutaneous 
manifestations  either  directly  or  through  the  medium 
of  the  nervous  system.  There  is  often  diminished 
excretion  of  urea  preceding  an  outburst  of  the  erup- 
tion, and  it  is  believed  that  some  toxic  substance, 
normally  eliminated  in  the  urine,  is  retained  in  the 
blood.  Though  the  toxin  has  not  yet  been  identi- 
fied, there  are  circumstances  which  go  to  support 
this  view.  Thus  the  administration  of  iodide  of 
potassium  at  once  intensifies  the  eruption,  or  induces 
an  attack  if  latent.  It  is  accepted  that  a  bullous 
fcjrm  of  iodine-eruption,  which  much  resembles  if, 
is  specially  apt  to  appear  when  that  drug  is  given 
in  nephritis,  or  whenever  the  kidneys  act  inefficiently. 
A  highly  nitrogenous  diet  has  seemed  to  accentuate 
the  disease  in  some  instances. 

Diagnosis. — To  a  superficial  observer  it  most 
resembles  scabies,  but  it  exhibits  no  contagious  pro- 
perties ;  there  are  no  Isurrows  ;  the  localisation  is 
difl'ereiit  ;  and  the  itching  is  not  markedly  worse 
at  night.  From  pemphigus  vulgaris,  however,  the 
distinction  is  not  in  all  cases  easy.  Still  in  pemphi- 
gus there  is  hardly  polymorphism,  the  bulla;  are 
distributed  irregularly,  itchiness  is  only  occasionally 
aggressive,  while  the  constitutional  symptoms  are 
much  more  grave.  Most  instances  of  so-called 
urticaria  bullosa,  if  not  a  mere  accidental  occurrence 
on  some  wheals,  ought  rightly  to  be  regarded  as 
dermatitis  herpetiformis.  ErytJuiiia  niultiforiiie 
is  limited  in  duration,  seldom  itches,  and  bulloe  are 
casual  features.  Impetigo  herpetiformis,  if  not  of 
pyajmic  origin,  may  be  a  severe  pustular  eruption. 

TRE.vr.MENT. — Arsenic  exerts  in  most  cases, 
though  not  invariably,  a  distinct  controlling  effect. 


and  (luring  its  administration  the  attacks  are  often 
abortive  or  less  annoying.  It  should  be  pushed  to 
the  limits  of  tolerance,  and  persevered  in  for  pro- 
longed periods.  Phenacetin  has  been  suggested 
should  arsenic  fail.  Pricking  the  blebs  relieves  the 
pruritus  probably  ijy  diminishing  tension.  Painting 
the  affected  areas  with  a  solution  of  ichthyol  in. 
water  or  calamine  lotion  in  the  proportion  of  one- 
sixth  to  one-fourth  is  most  generally  useful.  In- 
unction with  sulphur-ointment  has  also  proved 
beneficial.  Baths  of  permanganate  of  potassium 
are  soothing,  if  not  directly  curative.  The  diet 
ought  to  include  vegetables,  farinaceous  matter,  and 
fish,  but  only  a  small  (|uantily  of  meat.  The  action 
of  the  kidneys  should  be  promoted  by  diluents  or 
mild  diuretics.  W.  Allan  Jamieson. 

HYDROCELE  (SSoip,  water  ;  and  wrjA?;,  a 
tumour).  -  .Synon.  :  Fr.  Hydroeile  ;  Ger.  IVasscr- 
briich. 

Definition. — A  swelling  produced  by  a  collec- 
tion of  fluid  in  connection  with  (A)  the  testicle,  or 
(B)  the  spermatic  cord. 

A.  IIydrocelk  OK  J'HE  Testicle. — The  prin- 
cipal forms  of  hydrocele  of  the  testicle  are  (i)  vagi- 
nal, (2)  congenital,  and  (3)  the  encysted ;  (4)  chylous, 
(5)  hilohular,  and  (6)  (//i'(7  //(7//(Zr  hydrocele  will  also 
be  noticed. 

I.  Vaginal  Hydrocele. — Description. — This 
is  a  chnmic  dropsical  elfusion  into  the  sac  of  the 
tunica  vaginalis.  The  fluid  is  a  pale-yellowish 
serum,  which  in  old  cases  is  often  loaded  with 
cholesterin.  The  quantity  varies,  but  seldom  ex- 
ceeds twenty  ounces.  As  many  as  six  quarts  have 
been  evacuated.  The  testicle  is  usually  situated  at 
the  back  part  and  rather  below  the  centre  of  the 
sac  ;  but  its  position  may  be  altered  by  adhesions  ; 
and,  in  cases  of  congenital  inversion,  the  testicle  is 
in  front  of  the  sac.  In  old  hydroceles  the  sac  is 
often  greatly  thickened  by  deposition  of  lymph  on 
the  tunica  vaginalis,  and  its  conversion  into  fibrous 
tissue,  which  is  sometimes  the  seat  of  calcareous 
deposits.  Vaginal  hydrocele  is  generally  single,  but 
often  occurs  on  both  sides.  It  forms  an  oval  or 
pyriform  swelling,  which  fluctuates  ;  has  a  smooth, 
even  surface  ;  and  commences  at  the  lower  part  of 
the  scrotum,  very  gradually  and  without  pain. 
When  examined  Ijy  transmitted  light  it  is  found  to 
be  translucent,  except  at  the  back  part,  where  the 
testicle  is  situated.  Owing  to  the  tunica  vaginalis 
remaining  unobliterated  for  some  distance  along  the 
cord,  the  swelling  occasionally  assumes  an  elongated 
form,  and  extends  up  towards  the  inguinal  canal. 
It  is  then  known  as  infantile  hydrocele.  A  hydro- 
cele sometimes  varies  in  size,  becoming  larger  and 
more  tense  during  the  day  than  when  the  patient 
first  rises  in  the  morning. 

.Etiology.  —  Hydrocele  is  a  common  disease, 
especially  in  warm  climates  ;  and  occurs  at  all 
periods  of  life,  but  is  most  common  in  middle  age. 

Diagnosis. — The  circumstances — that  the  swell- 
ing commences  below  ;  that  the  spermatic  cord 
can  be  detected  above  the  tumour  ;  that  the  testicle 
cannot  be  felt  :  and  that  the  tumour  receives  no 
impulse  on  coughing,  and  does  not  vary  in  size  on 
pressure — are  signs  distinguishing  a  hydrocele  from 
an  inguinal  rupture.  When  the  sac  is  much 
thickened,  so  as  to  obscure  fluctuation,  and  prevent 
the  passage  of  rays  of  light,  the  tumour  may  be 
mistaken  for  a  hematocele,  or  disease  of  the  testicle, 
and  the  diagnosis  is  difficult. 
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Treatment. — In  I?!faii/s,  vaginal  hydrocele 
generally  disappears  under  the  application  of  weak 
tincture  of  iodine  or,  as  this  may  irritate  the  skin, 
of  some  evaporating  lotion.  Acupuncture,  causing 
the  fluid  to  escape  into  the  areolar  tissue  of  the 
scrotum,  is  the  only  operation  that  is  required. 

In  the  adult  external  remedies  are  of  no  use.  It 
is  usual  to  resort  at  once  to  operative  treatment, 
palliative  or  radical.  The  palliative  operation  con- 
sists in  puncturing  the  tumour  with  a  trocar  and 
cannula,  and  evacuating  the  fiuid  accumulated  in  the 
tunica  vaginalis.  The  hydrocele  usually  returns  in 
the  course  of  two  or  three  months,  and  then  the 
operation  must  be  repeated,  or  the  patient  must 
undergo  radical  treatment.  This  may  be  effected 
Ijy  incision  or  excision  of  the  sac  ;  or  by  injection  of 
the  sac  with  a  stimulating  fluid.  The  last  is  the 
plan  most  commonly  resorted  to,  though  an  in- 
creasing number  of  surgeons  now  advocate  primary 
excision  on  account  of  the  liability  to  recurrence 
after  iodine-injections. 

The  fluids  which  have  been  found  most  useful 
are:  (l)  the  Edinburgh  tincture  of  iodine;  (2) 
a  solution  of  perchloride  of  mercury — I  grain  to  an 
ounce  of  water  ;  and  (3)  carbolic  acid  and  glycerin 
in  varying  proportions. 

When  iodine  is  to  be  used  the  patient  should  be 
placed  in  the  recumbent  posture,  as  faintness  is  not 
infrequent,  and  a  sickening  pain  running  up  into  the 
groin  and  lumbar  regions  is  usually  complained  of. 
This  may  be  avoided  by  injecting  10  v,\  of  a  four- 
per-cent.  solution  of  cocaine  as  soon  as  the  hydro- 
cele-fluid  has  been  evacuated.  A  few  minutes  after 
the  injection  of  the  cocaine  about  a  drachm  of  the 
solution  of  iodine  is  injected  into  the  sac  and  there 
retained. 

The  injection  of  carbolic  acid  was  introduced  by 
Levis  of  Philadelphia,  and  is  preferred  by  many  sur- 
geons, as  being  less  painful  and  more  efficient  than 
iodine.  Levis  injects  about  a  drachm  of  a  solution 
composed  of  5j  of  carbolic-acid  crystals,  with  the 
addition  of  5  per  cent,  of  glycerine  or  water.  A 
sense  of  warmth  is  produced  by  the  injection,  which 
is  quickly  followed  by  a  decided  numbness,  and  the 
patient  is  at  once  able  to  walk  about  and  to  attend 
to  his  ordinary  duties.  No  rest  is  necessary  until 
inflammatory  action  sets  in,  which  is  usually  after 
the  lapse  of  twenty-four  hours.  It  is  said  to  be 
more  certain  in  producing  the  necessary  amount  of 
inflammation  for  effecting  a  cure  than  iodine,  and  it 
appears  to  be  less  painful.  One  of  the  writers  pre- 
fers the  injection  of  a  corrosive-sublimate  solution, 
I  in  500,  as  being  more  certain  and  less  painful 
even  than  the  carbolic  acid.  After  the  fluid  in  the 
sac  has  been  withdrawn,  an  ounce  or  two  of  the 
solution  is  injected,  and  care  is  taken  to  ensure  that 
it  is  brought  into  contact  with  every  part  of  the  serous 
sac  before  it  is  allowed  to  escape.  To  make  quite 
sure  that  this  is  the  case,  the  injection  may  be  re- 
peated. It  will  be  noticed  that  when  mercury  is 
used  it  is  simply  as  a  wash,  and  is  not  left  in,  as 
is  the  case  with  both  iodine  and  carbolic  acid. 

When  employing  the  injection-treatment  one 
precaution  is  especially  necessary — the  surgeon 
should  see  that  the  cannula  has  been  passed  well  into 
the  sac,  or  some  of  the  fluid  used  as  an  injection 
may  find  its  way  into  the  areolar  tissue  through  the 
slit  (about  half  an  inch  long)  in  the  side  of  the 
cannula.  This  accident  was  followed,  in  one  in- 
stance of  corrosive-sublimate  injection,  by  salivation. 

As  a  rule,  after  this  method  of  treatment,  no  con- 


finement to  bed  is  necessary ;  but  a  suspensory 
bandage  is  advisable.  A  slight  inflammation  is  set 
up  in  the  sac,  causing  a  rapid  return  of  the  swelling, 
which,  however,  gradually  subsides  until  the  patient 
is  cured. 

Sacs  with  thick  walls  are  not  suitable  cases  for 
the  injection-treatment.  Here  excision  is  the  proper 
treatment,  though  it  must  not  be  forgotten  that  even 
after  the  removal  of  the  whole  of  the  parietal  layer 
of  the  serous  membrane  recurrence  of  the  hydrocele 
has  been  recorded. 

2.  Congenital  Hydrocele. — In  children,  the 
original  communication  between  the  cavities  of  the 
peritoneum  and  of  the  tunica  vaginalis  sometimes 
fails  to  be  obliterated  ;  and  fluid  accumulated  in  the 
sac  constitutes  the  variety  termed  congenital  hydro- 
cele.   The  communication  is  usually  small  in  size. 

Diagnosis. — Congenital  hydrocele  is  easily  dis- 
tinguished from  ordinary  hydrocele  by  the  absence 
of  a  defined  boundary  on  the  upper  part  of  the 
tumour  ;  by  the  impulse  received  on  coughing  ;  and 
by  pressure  causing  the  disappearance  of  the  swelling, 
and  ;rendering  the  testicle  perceptible.  It  is  dis- 
tinguished from  a  reducible  hernia  by  the  fluctuation 
and  transparency  of  the  swelling  ;  by  the  absence  of 
gurgling  accompanying  its  disappearance  on  pres- 
sure ;  and  by  the  slow  return  of  the  swelling  on  the 
patient  assuming  the  erect  posture. 

Treatment.— Congenital  hydrocele  is  usually 
cured  by  the  gentle  pressure  of  a  truss  on  the  .in- 
guinal canal,  so  as  to  occasion  obliteration  of  the 
neck  of  the  sac,  after  which  the  fluid  usually  be- 
comes absorbed.  Should  this  fail,  excision  with 
ligature  of  the  neck  of  the  sac  must  be  carried  out. 

3.  Encysted  Hydrocele. — In  this  form  of 
hydrocele  fluid  is  effused  into  an  adventitious  cyst 
distinct  from  the  vaginal  sac,  developed  in  the 
areolar  tissue  beneath  the  visceral  portion  of  the 
tunica  vaginalis  investing  the  head  of  the  epididymis. 
There  may  be  two  or  even  more  such  cysts.  As  the- 
cyst  enlarges,  the  epididymis  becomes  flattened  and 
displaced  to  one  side,  while  the  testicle  is  found 
either  in  front  or  at  the  bottom  of  the  cyst.  The 
fluid  contained  in  the  sac  differs  from  that  of  vaginal 
hydrocele  in  being  less  in  quantity,  perfectly  limpid 
and  colourless,  and  nearly  free  from  albumen.  The 
fluid  sometimes  contains  spermatozoa  in  great  abun- 
dance, rendering  it  opaque  and  milky-looking. 
Their  presence  may  be  owing  to  the  rupture  of  one 
of  the  tubes  of  the  epididymis,  and  the  escape  of 
semen  into  the  sac  of  the  hydrocele.  More  pro- 
bably, the  spermatozoa-containing  cysts  are  due  to 
dilatation  of  one  or  more  of  the  vasa  efferentia  in 
consequence  of  stricture  ;  and  those  that  contain 
limpid  fluid  may  be  developed  from  the  organ  of 
Giraldes. 

Diagnosis. — An  encysted  hydrocele  is  distin- 
guished from  vaginal  hydrocele  by  the  position  of 
the  testicle  at  the  bottom  of  the  tumour  ;  and 
generally  by  the  colourless  character  of  the  fluid 
evacuated. 

Treatment. — When  large  in  size,  so  as  to  be- 
inconvenient,  encysted  hydrocele  may  be  treated  in 
the  same  way  as  vaginal  hydrocele,  and  injection  is 
attended  with  the  same  success. 

4.  Chylous  Hydrocele. — Synon.  :  Chylocele; 
Galactocele  ;  Liparocele  ;  Fr.  Hydrocile  laileuse  oit 
graissense. 

Description.  —  Chylous  hydrocele  may  be 
bilateral  or  unilateral.  It  is  not  translucent,  but  it 
otherwise  resembles  an  ordinary  hydrocele.  The 
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disease  is  one  of  the  manifestations  of  the  presence 
of  the  Filaria  sanguinis  hominis.    See  Filariasis. 

Treatment. — Tapping  is  merely  palliative,  as 
the  fluid  soon  re-accumulates.  In  one  case,  at  the 
third  tapping  the  fluid  was  of  the  ordinary  serous 
nature,  but  this  result  appears  to  be  unique.  Injec- 
tion with  solution  of  iodine  is  usually  successful. 
If  it  fail,  incision,  with  drainage,  or  excision  of  the 
sac  may  be  performed. 

5.  Bilobular  Hydrocele.— Synon.  :  Hydro- 
die  en  bissac  (French  surgeons). 

Description. — This  disease  may  be  altogether 
outside,  or  partly  inside  and  partly  outside,  the 
abdomen.  The  formation  of  the  former  variety  is 
easily  explicable.  The  processus  vaginalis  may  be 
closed  completely  at  the  internal  alxlominal  ring, 
and  partially  at  its  connection  with  the  tunica  vagi- 
nalis propria,  the  intervening  part  remaining  open. 
If  in  such  a  condition  a  hydrocele  develop,  it  will 
form  two  sacs,  continuous  internally,  and  marked 
at  their  junction  externally  by  a  constriction,  the 
depth  of  which  will  vary  inversely  with  the  size 
of  the  opening  between  the  sacs.  It  will  be  a 
combination  of  a  funicular  and  a  vaginal  hydro- 
cele, with  a  communication  between  the  sacs.  The 
diagnosis  cannot  present  any  difficulty,  and  the 
symptoms,  possible  results,  and  treatment  will  not 
differ  from  those  of  an  ordinary  hydrocele  of  the 
tunica  vaginalis  propria. 

For  the  formation  of  the  other  variety,  where  one 
sac  is  inside  and  the  other  outside  the  abdomen, 
two  hypotheses  are  possible.  It  may  result  from 
some  congenital  malformation  of  the  processus 
vaijinalis,  or  this  process  may  be  closed  at  the 
internal  abdominal  ring,  and,  if  a  hydrocele  subse- 
quently develop,  a  diverticulum  may  be  formed  at 
the  upper  part  of  the  process,  and  experience  less 
resistance  to  its  extension  in  the  subperitoneal  tissue 
than  in  the  inguinal  canal  or  the  tunica  vaginalis 
communis. 

This  form  of  bilobular  hydrocele  has  been  observed 
at  birth,  and  the  great  majority  of  recorded  cases 
have  been  in  patients  under  forty  years  of  age  ;  but 
it  may  develop  or  become  manifest  at  a  later  period. 
.Some  cases  have  been  complicated  with  retention 
of  the  testicle  within  the  abdomen  or  in  the  inguinal 
canal,  but  in  others  the  gland  has  been  in  its  normal 
position.  The  intra-abdominal  sac  may  vary  greatly 
in  size.  In  one  case  it  was  not  larger  than  a  hazel- 
nut ;  in  another  it  extended  above  the  level  of  the 
umbilicus  and  beyond  the  median  line  of  the  abdo- 
men. It  is  usually  situated  between  the  peritoneum 
and  the  iliac  fascia,  but  in  one  case  it  was  between 
the  peritoneum  and  the  fascia  transversalis.  The 
external  sac  may  also  vary  in  size.  Sometimes  it  is 
small,  and  limited  to  the  processus  vaginalis  ;  but 
\\  hen  the  tunica  vaginalis  propria  is  also  involved, 
the  sac  may  be  very  large.  When  the  contents  of 
the  sac  are  serous,  the  patient  does  not  experience 
any  greater  inconvenience  than  with  an  ordinary 
hydrocele.  But  there  appears  to  be  in  these  cases 
a  great  tendency  to  the  formation  of  a  hsematocele, 
and  the  intimate  relation  of  the  internal  sac  with 
the  peritoneum  may  then  become  veiy  important. 

Diagnosis. — When  the  intra-abdominal  sac  is 
large  and  causes  a  projection  of  the  abdominal  wall, 
attention  cannot  fail  to  be  directed  to  it,  and  pres- 
sure over  the  abdominal  swelling  will  produce  in- 
creased tension  of  the  external  sac,  and  vice  versa. 
Hut  if  the  intra-abdominal  sac  be  small,  or  lodged 
deeply  in  the  iliac  fossa,  or  extend  into  the  pelvis, 


it  may  escape  notice  ;  but  the  reducibility,  partial 
or  complete,  of  the  contents  of  the  external  sac  and 
the  iniincdiate  re-appearance  of  the  swelling  when 
the  pressure  has  been  removed,  ought  to  suggest  the 
possibility  of  an  intra-abdominal  sac.  Careful  pal- 
pation, when  the  patient  has  been  anaesthetised,  will 
detect  some  fulness  in  the  iliac  fossa  ;  and  if  the  sac 
has  extended  into  the  pelvis,  digital  exploration 
through  the  rectum  will  aid  the  diagnosis. 

Treatment. — The  treatment  will  depend  upon 
the  size  of  the  communication  between  the  sacs,  the 
nature  of  their  contents,  and  their  walls.  If  the 
communication  be  free,  the  contents  serous,  and  the 
walls  thin,  tapping  the  external  sac  will  empt}'  the 
internal  sac  also,  and  the  injection-treatment  will 
probably  effect  a  cure.  But  if  the  communication 
be  very  narrow,  tortuous,  or  valvular,  if  extravasa- 
tion of  blood  has  occurred,  or  if  the  walls  of  the 
sacs  be  thick,  operative  treatment  varying  with  the 
nature  of  the  case  will  lie  requisite. 

6.  Diverticular  Hydrocele. — This  variety  of 
hydrocele  is  also  bilobular,  but  is  altogether  scrotal. 
It  was  first  described  by  Beraud  in  1856,  who' 
showed  by  dissection  that  the  tunica  vaginalis  pro- 
pria sometimes  has  very  small  diverticula.  If  a 
hydrocele  form,  one  of  these  diverticula  may  become 
larger  and  protrude  through  some  accidental  rupture 
or  inherently  weak  part  of  the  tunicavaginalis  com- 
munis. This  protrusion  might  subsequently  become 
so  distended  as  to  form  the  chief  part  of  the  swell- 
ing. 

The  diagnosis  of  this  condition  during  life  nuist 
be  very  uncertain.  The  form  might  be  unusual, 
and  the  coverings  would  be  very  thin,  so  that  trans- 
lucency  would  be  very  marked.  If  the  hydrocele 
be  not  tense,  it  is  said  that  pressure  will  convey  to 
the  hand  of  the  observer  a  sensation  of  fluid  passing 
from  the  diverticulum  into  the  parent  sac.  It  is 
practically  unimportant,  for  the  treatment  is  similar 
to  that  of  ordinary  hydrocele. 

B.  Hydrocele  of  the  Cord.  —  Hydrocele 
occurs  in  the  spermatic  cord  in  two  forms — disused 
and  encysted. 

The  diffused,  which  is  very  rare,  is  simply  an 
oedema  of  the  areolar  tissue  of  the  cord.  When 
inconvenient,  owing  to  its  size,  antiseptic  incision 
and  drainage  should  be  undertaken. 

Encysted  hydrocele  of  the  cord  arises  from  a 
collection  of  fluid  in  the  unobliterated  funicular  pro- 
cess of  peritoneum,  which  is  carried  down  in  the 
natural  transition  of  the  testicle.  It  produces  a 
small  swelling  in  the  cord,  of  an  oval  form,  above 
and  distinct  from  the  testicle,  more  or  less  trans- 
parent, and  quite  movable.  The  swelling,  when 
small,  is  of  no  importance  ;  and  it  seldom  requires 
treatment.  When  large  it  may  be  treated  as  though 
it  were  an  ordinary  hydrocele.  See  Testes,  Diseases 
of. 

C.  Hydrocele  of  a  Hernial  Sac  is  sometimes 
classed  with  hydrocele  of  the  cord. 

Where  no  definite  history  of  a  rupture  is  to  be 
obtained,  it  may  be  difficult  to  distinguish  this  form 
from  an  encysted  hydrocele  of  the  cord,  especially 
if  the  hernial  sac  is  closed  at  its  neck  by  adhesions 
or  by  a  piece  of  omentum.  An  exploratory  incision 
will  probably  clear  up  the  diagnosis,  when  should 
it_prove  to  be  a  hernial  sac  it  should  be  ligatured  at 
its  neck  and  excised  as  in  a  radical  operation  for 
hernia. 

Jeremiah  McCarthy. 
F.  SwiNFORD  Edwards. 
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HYDROCEPHALUS,  Acute  (i/'Sup,  water;  and 
Ke(paLXTi,  the  .  head). — A  synonym  for  tubercular 
meningitis.  See  Meninges,  Cerebral,  Diseases 
of. 

HYDROCEPHALUS,  Chronic.  —  Synon.  : 
Water  on  the  Brain  ;  Hydrops  Capitis  ;  Fr.  Hydro- 
cephale  ;  Hydropisie  dii  Cerveau  ;  Ger.  Der  Wasser- 
kopf ;  Hirnwassersiicht. 

Definition. — A  gradual  accumulation  of  serous 
fluid  within  the  lateral  and  third  ventricles  of  the 
brain,  causing  them  to  become  more  or  less  dis- 
tended, and  the  head  enlarged  ;  occurring  princi- 
pally in  infants  or  very  young  children  ;  and  leading 
to  restlessness,  irritability,  or  convulsions,  followed 
by  dulness,  drowsiness,  motor  weakness,  or  actual 
paralysis,  together  with  failure  of  mind  and  of  the 
special  senses. 

The  essential  condition  in  this  malady  is  the 
intra-ventricular  effusion.  The  cases  in  which  the 
fluid  has  been  found  outside  the  brain  and  within 
the  arachnoid  sac  are,  in  all  probability,  merely 
examples  of  the  disease  in  which,  intra-ventricular 
•effusion  having  previously  been  well  marked,  the 
■distended  corpus  callosum,  or,  it  may  be,  the  floor 
of  the  third  ventricle,  has  given  way,  and  allowed 
the  fluid  to  pass  beneath  the  arachnoid.  The  so- 
called  extra-ventricular  form  of  the  disease  is  there- 
fore, in  the  majority  of  cases,  merely  a  secondary 
and  altogether  accidental  condition. 

j\.s  a  sequel  of  a  large  arachnoid  htemorrhage, 
serous  fluid  may  also  be  found  within  the  arachnoid 
cavity  ;  this,  however,  is  a  condition  which  has  no 
real  title  to  be  mentioned  under  the  head  of  chronic 
hydrocephalus,  as  some  writers  have  done.  And 
ihe  same  remark  applies  to  those  accumulations  of 
serous  fluid  which  take  place  beneath  the  arachnoid, 
as  a  sequel  of  wasting  or  atrophy  of  the  cerebral 
hemispheres,  one  or  both.  The  collection  of  fluid 
in  such  cases  is  to  be  regarded  as  a  simple  sequel 
■of  the  atrophy,  and  is  of  itself  unproductive  of 
morbid  symptoms. 

.-Etiology. — Two  principal  groups  of  causes  are 
described.  In  certain  cases,  formerly  known  as 
'  essential,'  the  affection  is  believed  to  be  due  to 
inflammation  of  the  lining  membrane  of  the  ven- 
tricles. In  other  patients,  however,  this  affection  is 
■distinctly  secondary  or  syniptoinatic,  and  then  may 
be  caused  by  one  or  other  of  two  principal  sets 
■of  conditions.  Thus  (l)  it  is  often  occasioned, 
as  writers  of  the  last  century  pointed  out,  by  the 
pressure  of  scrofulous  or  other  tumours  upon  the 
'  straight  sinus,'  producing  mechanical  congestion  of 
the  great  veins  of  Galen  as  well  as  of  their  radicles 
on  the  walls  of  the  lateral  ventricles,  and,  as  a 
consequence,  an  increasing  dropsical  condition  of 
the  ventricles  themselves.  Or  else  it  may  result 
from  another  mechanical  cause,  namely,  closure  of 
the  foramen  of  Majendie  and  other  minute  apertures 
in  the  membranes  closing  in  the  fourth  ventricle  as 
a  sequel  of  some  form  of  meningitis.  {2)  Much 
more  rarely  it  is  said  to  be  produced  as  a  sequel 
■of  an  attack  of  acute  hydrocephalus.  This  latter 
mode  of  origin  is  admitted  by  some  authors,  and 
denied  by  others.  It  is  at  least  a  possible  mode 
■of  origin,  although  one  which  it  is  diflicult  to 
establish  with  certainty.  By  far  the  largest  per- 
centage of  cases  probably  belong  to  the  first  set  of 
the  '  symptomatic  '  category. 

The  disease  is  sometimes  congenital,  and  may 
be  so  far  developed  during  uterine  life  as  to  cause 


great  difficulties  in  parturition — frequently  neces- 
sitating the  sacrifice  of  the  life  of  the  child.  At 
other  times  the  enlargement  of  the  head  begins  to 
show  itself  soon  after  birth,  or  at  some  period 
before  the  end  of  the  first  or  second  year.  Or  it 
may  reveal  itself  later  still  in  childhood  ;  much  more 
rarely  during  adolescence  ;  and  more  rarely  still  in 
adult  life. 

Congenital  'microcephaly'  must  not  be  con- 
founded with  hydrocephalus.  It  is  true  that  in 
certain  small-headed  infants,  having  the  cranium 
malformed  and  the  sutures  ossified,  an  excess  of 
fluid  may  be  found  within  the  head  ;  but  the  fluid 
in  these  cases  is  situated  outside  the  atrophied  brain, 
and  not  within  the  ventricles.  The  two  conditions 
are,  in  fact,  totally  opposite  in  nature. 

Anatomical  Characters. — Three  different 
states,  in  regard  to  size  of  head,  have  been  described 
as  existing  in  this  affection — (l)  where  the  head  is 
smaller  than  natural  ;  (2)  where  the  head  is  of 
natural  size  ;  and  (3)  where  the  head  is  more  or  less 
considerably  enlarged. 

Those  of  the  first  category  ought  not  to  be  in- 
ckided  at  all.  They  are  the  cases  of  '  micro- 
cephalism '  above  referred  to.  Those  of  the  second 
category  could  never  be  diagnosed  with  any  degree 
of  positiveness  during  life  ;  and  it  may,  indeed,  be 
questioned  whether  such  cases  exist  to  any  large 
extent,  except  as  more  or  less  transitory  stages  of 
instances  of  the  disease  pertaining  to  the  third  of 
the  above  categories. 

Even  the  cases  in  which  the  head  is  distinctly 
enlarged  differ  among  themselves,  since  in  some 
of  them  (a)  both  sutures  and  fontanelles  are  widely 
open  ;  while  in  others  (b)  the  sutures,  and  perhaps 
the  fontanelles,  are  completely  closed.  It  seems 
probable  that  the  latter  may  represent  conditions 
into  which  some  of  the  former  pass,  when  the 
disease  lapses  into  a  chronic  and  stationary  condi- 
tion. 

Owing  to  the  separation  of  the  cranial  bones  in 
young  infants,  this  disease,  when  it  occurs  in  them, 
soon  becomes  associated  with  an  actual  enlarge- 
ment of  the  head,  which  increases  rapidly.  In  con- 
sequence of  the  distending  pressure  from  within, 
caused  by  the  increasing  size  and  fulness  of  the 
ventricles,  the  bones  entering  into  the  formation  of 
the  vault  of  the  cranium  become  separated  from  one 
another,  though  the  bones  of  the  face  remain 
unaltered.  The  frontal,  parietal,  the  superior  part 
of  the  occipital,  and  a  small  part  of  the  squamous 
portion  of  the  temporal  bones  become  expanded  and 
thinner  than  natural,  at  the  same  time  that  they 
are  separated  from  one  another — especially  in  the 
regions  of  the  anterior  and  posterior  fontanelles,  and 
of  the  sagittal  suture. 

The  cranial  bones  are  often  very  thin,  but  occa- 
sionally they  may  be  unusually  thick  throughout  — 
even  in  young  children. 

The  circumference  of  the  head,  even  of  a  young 
child,  may  in  hydrocephalus  easily  reach  24  to  30 
inches,  or  more.  The  size  attained  by  the  head 
in  certain  cases  has  been  comparatively  enormous  ; 
thus,  in  an  altogether  exceptional  case,  recorded 
by  Cruikshank,  it  is  said  to  have  measured,  in  a  child 
sixteen  months  old,  no  less  than  52  inches  in  circum- 
ference, and  the  amount  of  fluid  contained  within 
the  cranium  was  found  to  weigh  as  much  as  twenty- 
seven  pounds. 

The  fluid  is  generally  slightly  albuminous  ;  pos- 
sesses some  saline  constituents ;  and  has  a  specific 
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tjravity  ranging  from  ICX)6  to  1014.  Its  coinpositinn 
agrees  pretty  closely  with  that  of  dropsical  fluids 
generally. 

In  the  great  majority  of  cases,  as  already  stated, 
the  fluid  is  contained  within  the  more  or  less  dis- 
tended lateral  and  third  ventricles  of  the  brain. 
The  upper  and  lateral  parts  of  the  cereliral  hemi- 
spheres, as  well  as  the  corpus  callosum,  become 
Ihinned  and  distended,  so  as  to  resemble  a  mere 
liag,  the  walls  of  which  are  represented  externally 
by  pale  unfolded  and  much-flattened  convolutional 
matter,  and  internally — next  the  fluid  itself — by  the 
lining  membrane  of  the  ventricles.  This  latter  has 
become  much  thicker  and  tougher  than  natural  ;  it 
may  also  be  more  or  less  granular  on  the  surface  ; 
and  often  shows  an  increased  number  of  distended 
vessels.  These  appearances  are,  however,  not  to 
be  taken  as  an  indication  of  the  inflammatory  origin 
of  the  malady,  as  some  observers  seem  to  suppose. 
They  may  be  found,  as  the  writer  has  seen,  well 
masked,  in  cases  where  the  effusion  and  distension 
have  been  the  result  of  a  mere  mechanical  con- 
gestion, produced  by  pressure  upon  the  commence- 
ment of  the  straight  sinus,  owing  to  a  tumour  in 
the  middle  lobe  of  the  cerebellum.  On  the  other 
hand  the  writer  has  examined  a  case,  in  which  the 
most  careful  search  revealed  nothing  that  could 
have  produced  mechanical  congestion,  and  in  which 
there  was,  moreover,  no  sign  of  anything  like  an 
inflammatory  condition  of  the  walls  of  the  greatly 
distended  lateral  ventricles. 

The  shape  of  the  ventricles  and  of  the  compressed 
ganglia  about  the  base  is,  of  course,  greatly  altered. 
The  foramen  of  Munro  may  be  half  an  inch  or 
more  in  diameter.  The  optic  and  olfactory  tracts 
and  lolies  are  also  often  much  altered  by  pressure. 

The  brain-substance  may  be  even  tougher  than 
natural,  because  the  long-continued  mechanical 
congestion,  which  exists  in  so  many  cases,  favours 
the  overgrowth  of  the  neuroglia.  The  brain  of 
a  hydrocephalic  child,  after  the  fluid  has  been 
evacuated,  commonly  weighs  more  than  the  brain 
of  a  healthy  child  of  the  same  age. 

In  those  cases  in  which  during  life  the  fluid  has 
escaped  from  the  ventricles  through  a  rupture  in 
the  corpus  callosum,  the  brain  has  been  found  more 
or  less  flattened  and  collapsed  in  the  lower  part  of 
the  enlarged  cranium,  while  the  escaped  fluid 
occupies  the  arachnoid  cavity  above  it. 

Symptoms. — Chronic  hydrocephalus  begins  to 
manifest  itself  in  various  ways,  and  also,  as  above 
stated,  at  various  ages.  The  great  bulk  of  the 
cases  are  either  congenital,  or  commence  before  the 
hfth  month.  But,  in  certain  rare  instances,  the  head 
may  begin  to  enlarge  long  after  the  union  of  the 
sutures,  in  early  adult  life,  or  even  beyond  middle 
age. 

As  to  modes  of  commencement,  at  least  four, 
pretty  distinct  from  one  another,  may  be  encoun- 
tered, (i)  The  disease  may  be  ushered  in  by  a 
period  of  fretfulness  and  irritability,  with  or  without 
ihe  occurrence  of  convulsions  and  strabismus,  before 
any  enlargement  of  the  head  is  detected.  Or 
(2)  slow  enlargement  of  the  head  may  be  noticed 
as  the  first  event.  In  some  cases,  this  enlargement 
not  only  sets  in,  but  may  continue  for  months,  till 
notable  increase  in  size  has  taken  place,  and  yet 
the  child  may  exhiljit  no  morbid  symptom  what- 
ever. The  writer  has  seen  a  well-marked  instance 
of  this  in  a  child  whose  head  had  been  enlarging 
I'U-  eighteen  months  (the  process  beginning  when 
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it  was  a  year  old),  and  in  whom,  though  the  head 
was  twenty-four  inches  in  circumference,  no  other 
morbid  signs  or  symptoms  presented  themselves. 
(3)  Chronic  hydrocephalus  may  supervene  in  a  child 
after  a  fall,  through  the  intermediation  of  cere- 
bellar disease.  The  writer  had  under  his  care  a 
little  girl  four  years  old,  who,  after  falling  from  a 
table  and  striking  the  occiput  severely,  suffered  for 
from  twelve  to  eighteen  months  from  symptoms 
indicative  of  cerebellar  disease,  after  which  the  head 
began  to  enlarge,  and  hydrocephalus  became  the 
apparently  dominant  condition.  Complete  blindness 
ensued,  then  convulsions  set  in,  and  in  the  midst  of 
one  of  these  the  patient  died.  A  tumour  of  the 
middle  lobe  of  the  cereljellum  was  found,  plus  all 
the  signs  of  a  well-marked  hydrocephalus.  (4)  The 
disease  may  occur  as  a  sequel  of  an  attack  resembling 
acute  hydrocephalus  (tubercular  meningitis)  ;  that 
is  to  say,  a  child  appears  to  suffer  for  a  time  from 
what  is  regarded  as  tubercular  meningitis;  the  sym- 
ptoms then  undergo  some  mitigation  ;  they  become 
more  or  less  chronic  ;  and  ultimately  the  head  begins 
to  enlarge,  as  in  chronic  hydrocephalus.  There  is 
some  doubt  about  the  real  nature  of  these  cases. 
The  initial  symptoms  may  not  in  reality  have  been 
those  of  tubercular  meningitis.  The  chronic  disease 
and  its  symptoms  may  occasionally  be  initiated  in 
an  acute  manner.  See  Meningiiis,  Posterior 
Basic. 

It  may  be  easily  imagined  that  the  subsequent 
course  of  the  symptoms  in  persons  suffering  from 
chronic  hydrocephalus,  beginning  in  these  various 
ways,  may  also  be  subject  to  great  variations. 

As  the  head  enlarges,  or  as  the  pressure  within 
increases,  sensations  of  weight  or  pain  may  be 
experienced.  The  child  may  show  increased  fret- 
fulness  and  irritability  ;  or  its  manner  may  become 
more  dull  and  heavy  than  natural.  At  other  times 
there  is  no  noticeable  change  in  these  respects. 

In  the  '  symptomatic '  forms  associated  with 
tumours,  there  is  apt  to  be  vomiting  of  a  very 
obstinate  and  paroxysmal  character,  together  with 
continuous  pain,  marked  by  exacerbations.  Con- 
vulsions, either  unilateral  or  general,  may  also 
occur,  as  well  as  paralj'sis  of  one  or  other  of  the 
ocular  muscles.  In  such  cases,  too,  in  compara- 
tivel)'  early  stages,  ophthalmoscopic  examination 
will  frequently  reveal  optic  neuritis,  which  has  a 
tendency  to  go  on  to  white  atrophy,  with  the  pro- 
duction of  more  or  less  complete  blindness. 

In  later  stages  of  the  disease  mental  action 
becomes  increasingly  impaired  ;  there  is  loss  of 
memory,  dulness,  and  a  great  tendency  to  sleep 
during  the  day.  There  may  be  marked  weakness 
or  actual  paralysis  of  limbs.  Children  aflected  to 
this  extent  often  keep  to  the  recumbent  position, 
having  at  last  no  power  of  sitting  up,  or  even  of 
raising  their  head  from  the  pillow.  Where  the 
enlargement  becomes  extreme  the  weight  of  the 
head  is  so  great  that  it  cannot  be  maintained  in  the 
upright  position.  It  has  to  be  supported  by  the 
hand  or  some  artificial  prop  ;  or  else  the  child  does 
not  attempt  to  rise  from  the  recumbent  position. 
A  sense  of  fluctuation  is  often  recognisable.  The 
forehead  becomes  prominent  and  overhanging,  while 
the  eyeballs  are  depressed  ;  and  as  the  face  remains 
unaltered  or  even  becomes  emaciated,  it  seems 
altogether  unnaturally  small,  and  thus  contributes 
to  produce  a  most  characteristic  appearance  ('  facies 
hydrocephalica  '),  which  is  often  intensified  by  the 
old-looking,  and  more  or  less  blank,  expressionless 
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aspect  of  the  face.  The  appetite  sometimes  remains 
good  ;  at  other  times  it  becomes  much  impaired, 
and  a  gradual  emaciation  ensues.  Blindness,  more 
rarely  deafness,  loss  of  smell,  and  impairment  of 
other  senses  tend  gradually  to  reveal  themselves 
after  a  time. 

Complications. — In  all  cases  where  the  hydro- 
cephalus is  itself  symptomatic  of  some  primary 
intracranial  disease,  interfering  with  the  proper 
return  of  blood  from  the  ventricles  and  central 
portions  of  the  brain,  the  symptoms  resulting  from 
this  latter  state  of  things  are  necessarily  complicated 
with  others  immediately  produced  by  the  original 
morbid  condition.  Hence  the  very  great  variations 
encountered  in  the  grouping  of  symptoms  in  different 
cases. 

Diagnosis. — Where  the  head  becomes  distinctly 
enlarged,  with  widely  separated  sutures  and  open 
fontanelles,  there  can  be  scarcely  any  room  for 
doubt  about  the  diagnosis.  But  before  the  head  is 
distinctly  enlarged,  the  diagnosis  of  chronic  hydro- 
cephalus with  any  degree  of  certainty  is  impossible. 
In  many  cases  also  where  the  head  is  only  slightly 
enlarged,  and  the  sutures  are  not  opened,  it  may  be 
very  difficult,  for  a  time,  to  pronounce  an  opinion 
as  to  whether  or  not  an  infant  or  young  child  is 
hydrocephalic.  Natural  variations  in  the  size  of 
the  head  are  considerable  ;  and  it  may  also  be  en- 
larged from  rickets,  or  from  that  very  rare  condition 
known  as  '  hypertrophy  of  the  brain.'  Even  great 
thickenings  of  the  bones  of  the  head  have  occa- 
sionally given  rise  to  uncertainties  in  regard  to 
diagnosis.  But  in  all  these  cases,  in  order  to  enable 
the  practitioner  to  arrive  at  a  trustworthy  opinion, 
the  particular  form  of  the  head  has  to  be  considered, 
together  with  the  sum  total  of  the  various  symptoms 
which  may  have  preceded  or  accompanied  its  in- 
crease. 

Whether  we  have  to  do  with  an  instance  of 
'  essential '  or  of  '  symptomatic  '  hydrocephalus  in 
any  particular  case  often  cannot  be  settled  ;  but  in 
others  it  can  be  decided  by  the  existence  of  sym- 
ptoms distinctly  pointing  to  the  presence  of  an 
intracranial  new-growth. 

Course  and  Terminations. — Hydrocephalus 
often  proves  fatal  in  the  course  of  a  few  months  ; 
or  it  may  be  less  rapid,  entailing  death  only  after 
a  year  or  two.  Its  progress  is  variable,  however. 
Remissions  and  stationary  conditions  are  apt  to 
occur,  with  occasionally  distinct  exacerbations  of 
all  the  symptoms. 

Occasionally  one  of  these  stationary  conditions 
becomes  prolonged,  and  the  individual  may  live 
for  years.  Some  hydrocephalic  subjects  have  sub- 
sequently lived  on  to  the  age  of  twenty,  thirty,  or 
even  forty  years.  In  a  few  exceptional  cases  a  cure 
seems  to  have  been  effected,  either  naturally  or  under 
the  influence  of  remedial  agencies. 

Death  may  take  place  in  convulsions  ;  from  slow 
exhaustion  with  emaciation  ;  or  from  intercurrent 
pneumonia  or  some  other  acute  disease. 

Treatment. — Very  little,  unfortunately,  can  be 
done,  in  the  majority  of  cases,  to  produce  decided 
or  lasting  improvement.  This  is  especially  so  in 
those  instances — only  too  numerous — in  which  the 
hydrocephalus  is  due  to  some  scrofulous  or  other 
tumour  interfering  with  the  return  of  blood  from 
the  ventricles. 

Blistering  the  scalp,  with  mercurial  inunctions, 
formerly  much  lauded,  may  do  a  great  deal  more 
harm  than  good  ;  and  the  same  may  be  said  in 


reference  to  pressure  of  the  enlarged  head  by 
strapping  or  bandages.  This  latter  is  a  barbarously 
coarse  method  of  treatment,  which  has  happily 
fallen  into  disuse.  Blistering  may  do  good  in  some 
cases,  but  it  should  be  cautiously  employed. 

The  general  health  of  the  child  must  be  main- 
tained as  much  as  possible,  by  the  aid,  if  necessary, 
of  tonics  and  cod-liver  oil.  Purgation  and  diuretics 
may  also  be  had  recourse  to.  Iodide  of  potassium 
may  be  given  internally  in  gradually  increasing 
doses,  as  even  young  children  bear  this  remedy  well. 
Bromide  of  potassium  will  also  help,  perhaps,  to 
mitigate  vomiting  and  convulsions,  when  these  are 
urgent  symptoms. 

It  may  be  worth  while  in  suitable  cases  to  try 
the  effect  of  greatly  diminishing  the  amount  of 
fluids  taken,  so  as  to  reduce  the  fulness  of  the 
vascular  system.  The  writer  has  had  reason  to 
believe  that  this  method  is  well  worthy  of  being 
tried,  where  other  means  have  failed,  and  where 
there  is  any  chance  of  being  able  to  carry  it  out. 

Puncture  of  the  head  and  withdrawal  of  small 
quantities  of  the  fluid  with  various  precautions  has 
been  occasionally  practised,  but  with  no  satisfactory 
results.  Attempts  have  recently  been  made  to  se- 
cure drainage  of  the  lateral  ventricles  in  cases  of 
hydrocephalus  by  establishing  a  permanent  channel 
between  these  cavities  and  the  subarachnoid  space. 
The  pressure  of  fluid  within  the  latter  is  found  to  be 
constantly  equal  to  that  within  the  cerebral  veins, 
this  equality  being  due  to  the  even  balance  of  secre- 
tion and  absorption.  If,  therefore,  such  a  channel 
could  be  kept  open,  a  constant  equable  drainage  of 
the  ventricle  would  theoretically  result.  For  this 
purpose  bundles  of  strands  of  catgut  and  metal 
tubes  have  been  introduced  and  left  in  situ,  one 
end  communicating  with  the  ventricle,  the  other  lying 
in  the  subarachnoid  space,  so  that  fluid  could  pass 
freely  along  them.  The  results  obtained,  however, 
have  so  far  been  disappointing.  Surprising  diminu- 
tion has  indeed  occurred  at  times  in  the  size  of  the 
head,  but  no  permanent  cure  has  been  effected,  and 
death  has  occurred  in  spite  of  some  temporary 
amelioration  of  symptoms.  This  is  probably  due  to 
two  causes  :  on  the  one  hand  the  softness  of  the 
cerebral  substance  tends  sooner  or  later  to  block 
any  channel  made,  and  thus  to  prevent  drainage  ; 
on  the  other,  these  cases  are  generally  treated  at  so 
late  a  period  that  fatal  mischief  to  the  brain  has 
probably  resulted  before  relief  has  been  afforded. 

H.  Charlton  Bastian. 

HYDROMETRA  (ySoip,  water;  and  |ur)Tpo,  the 
womb). — Dropsy  of  the  womb.  See  Uterus, 
Diseases  of. 

HYDRONEPHROSIS  ({!5wp,  water  ;  and  v^i^fios, 
the  kidney). 

Definition. — A  disease  (usually  chronic)  of  the 
kidney,  generally  produced  by  obstruction  of  the 
ureter.  The  obstruction  leads  to  dilatation  of  the 
renal  pelvis,  and  frequently  of  the  ureter  itself, 
the  condition  of  the  latter  depending  on  the  site  of 
the  obstruction.  The  dilatation  and  distension  not 
only  involves  the  pelvis  and  the  calices  of  the 
kidney,  but  also  the  renal  substance  which  is 
stretched  out  in  the  form  of  a  layer  of  varying 
thickness.  In  the  extreme  forms  of  the  disease 
one  kidney  only  is  affected,  in  the  milder  forms 
both  may  Ise  involved.  In  some  varieties  of  hydro- 
nephrosis the  distension  of  the  organ  is  intermittent, 
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and  in  rare  instances  the  intermittence  is,  in  women, 
associated  with  the  menstrual  period.  The  distension 
of  the  kidney  frequently  causes  the  appearance  of  a 
tumour  of  considerable  size,  and  in  the  inter- 
mittent varieties  of  the  disease  the  partial  or  com- 
plete disappearance  of  this  tumour  may  occur  from 
time  to  time.  The  fluid  distending  the  tumour  is 
not  normal  urine,  as  the  percentage  of  solids  and 
of  urea  in  it  is  very  low  ;  albumen  in  small  quantity 
is  often  present,  and  in  some  cases  blood. 

.Etiology. — Hydronephrosis  is  most  frequently 
dependent  on  obstruction  of  the  ureter  produced  by 
the  impaction  of  calculi  or  as  a  result  of  pressure 
caused  by  uterine,  ovarian,  and  other  pelvic  growths, 
but  especially  by  carcinoma  of  the  uterus.  Obstruc- 
tion by  calculi  may  be  due  to  their  impaction  either 
at  the  junction  of  the  pelvis  of  the  kidney  with  the 
ureter  or  at  the  opening  of  the  ureter  into  the 
bladder.  Impaction  of  a  calculus  does  not  always 
lead  to  hydronephrosis  ;  in  some  cases  it  may  cause 
complete  suppressi(5n  of  urine.  Chronic  peritonitis, 
pelvic  peritonitis,  and  cellulitis  may  also  produce 
obstruction  of  the  ureter  and  hydronephrosis.  Con- 
genital anomalies,  such  as  preternatural  narrowness 
of  the  ureter  or  the  implantation  of  the  ureter  at 
an  acute  angle  into  the  pelvis  of  the  kidney,  not 
infrequently  cause  hydronephrosis.  Movable  kid- 
ney in  its  more  extreme  forms  may  also  give  rise  to 
this  condition,  especially  where  great  mobility  of 
the  organ  is  associated  with  congenital  narrowing 
of  the  ureter.  In  rare  instances  anomalies  of  the 
renal  artery  may  cause  hydronephrosis  on  account 
of  the  pressure  exerted  by  the  anomalous  artery  on 
the  ureter.  Intermittent  hydronephrosis  is  more 
especially  associated  with  calculus,  movaljle  kidney, 
and  pelvic  peritonitis.  Hydronephrosis  recurring 
with  the  menstrual  period  is  sometimes  seen  as  a 
sequel  of  pelvic  peritonitis  or  of  calculous  obstruc- 
tion, and  is  apparently  due  to  the  catamenial 
turgescence  of  the  pelvic  organs  aggravating,  to  a 
sufficient  extent  to  cause  hydri:>nephrosis,  some 
slight  obstruction  due  to  one  or  other  of  these  pre- 
existent  causes.  In  rare  instances  a  slight  degree 
of  hydronephrosis  may  be  dependent  on  such  a 
remote  cause  as  the  obstruction  due  to  phimosis. 

Hydronephrosis  is  sometimes  congenital  and 
dependent  on  atresia  of  the  ureters  produced  during 
fcetal  life  ;  such  congenital  hydronephrosis  may 
produce  so  great  an  enlargement  of  the  kidney  as 
to  cause  difficulty  in  labour. 

Morbid  Anatomy. — In  the  slighter  forms  there 
is  dilatation  of  the  pelvis  and  calices  of  the  kidney 
with  some  flattening  of  the  papilln;.  In  the  more 
extreme  forms  the  kidney  presents  the  appearance 
of  a  bag,  the  interior  of  which  is  imperfectly 
divided  by  a  number  of  septa  which  owe  their 
origin  to  the  tibrous  wails  of  the  calices.  The 
renal  tissue  is  stretched  out  as  a  layer  of  varying 
thickness,  at  times  no  more  than  an  eighth  of  an 
inch.  In  some  cases  the  pelvis  of  the  kidney  is 
distended  to  the  size  of  an  orange  ;  in  others  the 
distension  of  the  pelvis  and  the  ureter  is  more 
uniform.  In  the  slighter  forms  the  principal 
alteration  in  the  histology  of  the  kidney  is  that  the 
cells  lining  the  tubules  become  hyaline  and  glass- 
like, losing  their  characteristic  granular  structure. 
In  the  more  severe  forms  considerable  desquamation 
of  the  epithelium  occurs,  and  the  interstitial  tissue 
between  the  tubules  becomes  increased  in  amount. 
In  old-standing  cases  the  wall  of  the  hydronephrotic 
sac  is  very  largely  fibrous. 


Symptoms.  —  Where  the  disease  is  partial  and 
double,  e.g.  where  it  occurs  as  a  complication  of 
carcinoma  uteri,  it  may  be  entirely  overlooked 
unless  special  attention  is  directed  to  the  proba- 
bility of  its  occurrence.  Frequently  its  presence  is 
only  suspected  owing  to  the  secretion  of  a  dilute 
urine,  and  then  palpation  in  the  loins  may  reveal 
the  presence  of  enlarged  kidneys.  In  other  forms, 
where  the  hydronephrosis  is  more  complete  but 
unilateral,  the  patient  may  come  under  observa- 
tion owing  to  the  presence  of  a  swelling  in  the  loin, 
which  presents  usually  the  typical  characters  of  a 
renal  tumour.  In  many  such  cases  no  other  sym- 
ptoms are  presented  even  where  the  tumour  is  of 
large  size.  In  others  pain  is  a  prominent  symptom, 
and  this  is  more  especially  the  case  in  the  inter- 
mittent varieties  associated  with  movable  kidney, 
calculus,  &c.  The  pain  is  usually  lumbar  and 
abdominal,  and  does  not  radiate  into  the  groin  or 
down  the  thigh  ;  it  is  often  accompanied  by  nausea, 
vomiting,  faintness,  and  in  some  cases,  even  where 
suppuration  of  the  contents  of  the  sac  does  not 
occur,  by  considerable  fever.  The  sudden  disap- 
pearance of  the  pain  and  subsidence  of  the  tumour, 
accompanied  by  an  increased  flow  of  urine,  are  most 
characteristic  symptoms  of  the  intermittent  form  of 
the  disease.  The  renal  tumour  produced  by  hydro- 
nephrosis has  rounded  outlines,  and  is  sometimes 
said  to  be  lobulated.  Fluctuation  can  often  be 
detected  by  palpation  in  the  al)domen  and  the  loin. 

Hydronephrosis  when  double  causes  death  from 
urremia,  and  this  occurs  even  when  the  obstruction 
is  partial  so  as  to  produce  only  moderate  distension 
of  the  kidneys.  Unilateral  hydronephrosis  may 
cause  serious  symptoms  from  pressure  on  other 
organs,  as,  for  instance,  the  bowel. 

Diagnosis. —The  differential  diagnosis  of  uni- 
lateral hydronephrosis  has  to  be  made  from  splenic, 
ovarian,  and  hepatic  tumours,  from  pancreatic  cysts, 
and  from  hydatids  of  the  liver  and  of  the  peri- 
toneum. Where  the  hydronephrosis  is  of  large 
size  it  may  be  confounded  with  localised  ascites. 
The  distinction  between  hydronephrosis  and  pyo- 
nephrosis is  sometimes  difficult,  as  fever  is  not  an 
invariable  accompaniment  of  the  latter,  and  may  be 
present  in  the  former. 

Prognosis. — Prognosis  depends  essentially  on 
the  cause  of  the  hydronephrosis.  Where  the  con- 
dition is  a  bilateral  one,  as  in  uterine  carcinoma, 
prognosis  is  most  serious.  Where  the  disease  is 
unilateral,  the  prognosis  depends  on  the  condition 
of  the  opposite  kidney  ;  and  provided  the  hydro- 
nephrosis does  not  cause  severe  pain,  and  the 
opposite  kidney  is  sound,  the  disease  may  cause 
comparatively  little  "inconvenience.  In  some  cases, 
however,  severe  pain  is  present  owing  to  great  or 
rapid  distension  of  the  kidney. 

Treatment.  — In  cases  of  unilateral  hydro- 
nephrosis surgical  treatment  is  generally  required. 
Drainage  of  the  kidney  is  usually  resorted  to,  but 
in  many  cases  nephrectomy  is  ultimately  required, 
as  the  obstruction  to  the  ureter  may  be  such  that  it 
cannot  be  relieved,  and  thus  a  sinus  discharging 
urine  is  left  as  a  result  of  a  draining  operation. 
Where  the  hydronephrosis  results  from  calculous 
obstruction  surgical  interference  may  be  successful 
in  removing  the  obstruction.  In  bilateral  hydro- 
nephrosis little  can  be  done,  and  the  condition  is  a 
most  serious  complication  of  the  primary  disease 
causing  it. 

John  Rose  Bradford. 
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HYDROPATHY  (v5wp,  water  ;  and  trdeos,  a 
disease).-  A  synonym  for  hydrotherapeutics.  See 

HYDROTHERAPEU  TICS. 

HYDROPERICARDIUM  (SSwp,  water;  Trepi', 
about  ;  and  KapSia,  the  heart). — An  accumulation 
of  dropsical  fluid  in  the  pericardium.  See  Peri- 
cardium, Diseases  of. 

HYDROPHOBIA  [SSwp,  water  ;  and  <p60os,  fear). 
Synon.  :  Rabies ;  Fr.  Lyssa ;  la  Rage  ;  Ger. 
Hiindswiitk  ;  IVasserscheii. 

Description. — Hydrophobia  is  an  acute  infective 
malady  of  the  central  nervous  system.  The  specific 
virus,  the  exact  nature  of  which  is  undetermined, 
is  found  abundant!}'  in  the  central  nervous  system 
and  more  especialty  in  the  medulla. 

The  disease  is  one  common  to  man  and  many  of 
the  lower  animals,  and  it  is  customaiy  to  restrict 
the  term  hydrophobia  to  the  disease  in  man,  and 
rabies  to  that  in  animals.  The  term  '  hydrophobia ' 
is,  however,  not  strictly  accurate,  as  there  is  not 
necessarily  any  fear  of  water  during  the  height  of 
the  disease,  but  only  great  difticulty  in  swallowing 
liquids  ;  the  attempts  to  swallow  bring  about  attacks 
of  convulsions,  and  not  uncom.monly  the  mere  sight  of 
the  water  or  other  substance  provokes  similar  attacks. 

/Etiology. — The  disease  is  never  spontaneous, 
but  is  usually  communicated  through  the  bite  of  a 
rabid  animal  and  the  consequent  inoculation  with 
the  virus  that  is  present  in  the  saliva.    In  the  great 
majority  of  cases  the  disease  is  communicated  to 
man  by  the  bites  of  rabid  dogs,  occasionally  of  cats, 
and  in  rare  instances  of  foxes  and  wolves.  The 
prevalence  of  rabies  in  Russia  is  due  largely  to  the 
frequency  of  wolf-bites.     Hydrophobia  is  more  apt 
to  follow  bites  on  exposed  parts  of  the  body  such  as 
the  face  and  hands.    Instances  are  on  record  where 
the  disease  has  occurred  as  the  result  of  the  hand 
being  licked  by  a  rabid  animal,  and  then  the  infec- 
tion must  be  dependent  upon  the  presence  of  some 
abrasion.     Deep  lacerated  wounds  are  more  liable 
to  be  followed  by  the  disease  than  superficial  bites 
involving  only  the  skin  and  subcutaneous  tissue. 
The  bites  from  rabid  cats  are  more  dangerous  than 
those  from  dogs,  owing  to  the  tendency  of  the  cat  to 
'  fly  '  at  and  bite  exposed  surfaces  such  as  the  face 
and  hands.     Wolf-bites  are  dangerous  owing  to 
their  severe  and  lacerated  nature.    It  has  been 
asserted  that  the  disease  may  arise  from  the  bite  of 
a  healthy  dog,  but  this  is  not  the  case  ;  the  mistake 
has  arisen  from  the  fact  that  a  dog  may  com- 
municate the  disease  while  suffering  from  the  initial 
manifestations  of  the  illness,  and  before  the  charac- 
teristic symptoms  have  been  developed  [see  Rabies). 
A  considerable  proportion  of  persons  who  are  bitten 
b)'  rabid  dogs  do  not  develop  hydrophobia,  and  it 
has  been  estimated  that  only  from  16  to  25  per 
cent,  of  persons  so  bitten  develop  the  disease. 
Other  authorities  state  that  when  no  preventive 
measures  are  adopted  half  or  even  two-thirds  of 
those  bitten  escape.    There  's  great  difficulty  in 
determining  this  question  with  accuracy  owing  to 
the  difficulty  of  obtaining  evidence  that  the  dog  or 
other  animal  reputed  to  be  rabid  was  really  so. 
The  virus  of  rabies  is  not  only  present  in  the  fresh 
.saliva,  but  the  latter  when  dried  retains  its  virulence 
for  some  days  {see  Rabies).    Hydrophobia  has  in 
rare  instances  been  acquired  through  a  wound  re- 
ceived during  the  post-mortem  dissection  of  a  rabid 
animal. 


The  incuhation-period  of  hydrophobia  in  man  is 
usually  six  weeks  ;  it  has  been  asserted  that  it  may 
be  as  short  as  three  weeks,  and  in  exceptional  in- 
stances incubation-periods  of  twelve  or  even  of 
eighteen  months  have  been  described.  It  is  more 
than  probable  that  in  the  latter  instances  some 
fallacy  was  introduced  :  either  that  the  disease 
developed  was  not  hydrophobia,  or  else  that  a  fresh 
inoculation  has  occurred  without  the  patient's  cog- 
nisance. It  is  quite  possible  for  hydrophobia  to  be 
communicated  to  the  human  subject  by  the  lick  of  a 
dog  suffering  from  the  disease  as  mentioned  above, 
or  even,  as  in  a  case  mentioned  by  Gowers,  by  the 
unloosening  with  the  teeth  of  a  knot  on  a  rope  with 
which  a  rabid  dog  had  been  tied.  Such  modes  of 
infection  as  this  make  it  probable  that  in  the  cases 
with  long  incubation-period  there  has  been  really  a 
fresh  infection. 

jNloRBiD  Anatomy. —The  most  characteristic 
naked-eye  features  in  post-moiiem  examination  are 
congestion  in  the  fauces,  larynx,  trachea,  and  stomach, 
and  fluidity  of  the  blood.  The  salivary  glands 
sometimes  show  obvious,  signs  of  congestion,  and 
in  some  cases  congestion  of  the  central  nervous 
system,  and  more  especially  of  the  medulla,  is  visi- 
ble to  the  naked  eye.  A  number  of  observers,  more 
especially  Clifford  Allbutt  and  Gowers,  have  de- 
scribed an  accumulation  of  leucocytes  around  the 
vessels  and  the  infiltration  of  the  adjacent  tissue  of 
the  bulb  with  similar  cells.  This  change  has  a 
special  distribution,  as  it  is  most  marked  in  the  region 
of  the  medulla,  more  especially  in  the  lower  part  of 
the  fourth  ventricle  in  the  vicinity  of  the  respiratory 
centre.  Gowers  described  the  change  as  most 
intense  in  the  hypoglossal,  glosso-pharyngeal,  and 
vagal  nuclei.  Similar  conditions  are  present  in  the 
cerebral  convolutions  and  also  in  the  spinal  cord. 
There  is  little  or  no  affection  of  the  upper  part  of 
the  medulla,  cerebellum,  or  basal  ganglia.  In 
addition  to  the  above  changes  minute  extravasations 
of  blood  may  occur,  and  the  ganglion-cells  of  the 
parts  affected  have  been  described  as  undergoing 
granular  degeneration.  Babes  also  describes  h3  aline 
degeneration  of  the  vessels  of  the  spinal  cord  and 
brain  ;  he  states  that  in  some  cases  actual  oblitera- 
tion of  the  vessels  may  thus  be  produced.  The 
salivary  glands  may  also  show  evidence  of  inflam- 
mation on  microscopical  examination. 

Symptoms. — During  the  incubation-period  thei'e 
are  usually  no  symptoms,  and  the  wound  heals  with- 
out producing  any  signs  of  general  disturbance. 
Towards  the  end  of  the  period  of  incubation,  the 
site  of  the  wound  may  become  irritable,  and  tin- 
gling and  itching  often  occur.  Doubtless  in  some 
instances  this  is  dependent  on  the  fact  that  the 
patient's  attention  is  directed  to  the  bite,  but  in 
other  cases  these  sensory  symptoms  may  be  very 
marked  and  too  pronounced  to  be  thus  explained. 
During  the  latter  part  of  the  incubation-period  the 
patient's  mental  condition  may  also  become  altered, 
and  depression,  restlessness,  and  nervousness  become 
marked.  These  latter  symptoms,  however,  are 
perhaps  more  accurately  described  as  the  initial 
symptoms  of  the  actual  malady.  In  most  instances 
the  outbreak  of  the  disease  is  not  accompanied  by 
any  local  phenomena  in  the  wound  ;  in  others  the 
sensory  symptoms  described  above  become  more 
marked  so  that  actual  pain  is  experienced,  and  it 
has  been  stated  that  the  wound  may  break  open. 
The  in\-asion  in  man  is  usually  accompanied  by 
considerable  mental  depression  along  with  some 
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tiglilncss  or  other  unpleasant  sensation  about  the 
throat,  and  sleep  becomes  disturbed.  There  is 
often  marked  pallor,  slight  and  intermittent  delirium 
ma)'  be  present  ;  and  the  patient  complains  greatly 
of  thirst.  Very  soon,  however,  there  is  distinct 
difficulty  in  swallowing,  especially  of  liquids,  and 
the  attempt  to  swallow  causes  spasmodic  contraction 
of  the  muscles  of  the  throat  so  that  the  fluid  maybe 
expelled  from  the  moutli.  Very  soon  the  spasm  is 
not  confined  to  the  muscles  of  deglutition  but  in- 
volves also  those  of  respiration,  occasioning  what 
has  been  called  a  'catch  in  the  breath.'  The 
violence  of  the  respiratory  spasm  rapidly  increases 
so  that  in  a  very  few  hours  what  v\  as  merely  a  catch 
in  the  breath  becomes  a  violent  inspiratory  effort. 
Later  still  the  spasm  is  no  longer  limited  to  the 
muscles  of  respiration  but  beccjmes  more  widely 
spread,  so  that  general  convulsive  attacks  recur  at 
every  attempt  to  swallow. 

During  the  initial  stage  of  the  disease,  while  the 
spasms  are  still  limited,  the  mental  anxiety  and 
dread  of  the  patient  increase,  although  conscious- 
ness is  retained,  and  the  patient  mav  l)e  quite 
rational  and  able  to  talk,  the  interference  with 
respiration  being  only  slight,  and  causing  a  mere 
temporary  interruption  of  his  speech.  The  restless- 
ness and  agitation,  however,  rapidly  increase  and 
produce  a  condition  of  extreme  dread  and  fearful- 
ness,  which  is  one  of  the  most  characteristic  features 
of  hydrophobia.  The  extreme  dread  may  only 
exist  intermittently,  but  more  usually  it  continues 
and  undergoes  an  increase  during  the  paroxysmal 
seizures.  It  is  stated  that  during  the  paroxysm  the 
frenzy  of  the  patient  is  such  tliat  he  may  attempt  to 
bite  those  round  about  him,  but  in  the  few  cases  of 
hydrophobia  that  the  writer  has  seen  this  has  never 
occurred.  Consciousness  is  usually  retained  in  the 
intervals  between  the  paroxysms.  The  convulsive 
attacks  in  the  fully  established  disease  are  not  only 
produced  by  attempts  to  swallow,  but  may  be 
excited  by  the  mere  sight  of  water  or  food,  or  even 
by  any  other  slight  visual  or  auditory  stimulus,  such 
as  the  light  falling  on  the  bed  or  a  person  entering 
the  sick  i-oom.  Vomiting  ma\-  occur,  and  is  some- 
times an  early  symptom.  There  is  usually  some 
pyrexia  at  the  onset  of  the  disease,  the  temperature 
being  raised  two  or  three  degrees.  In  exceptional 
instances  it  may  rise  as  high  as  105°  F.  Albumen 
and  sugar  may  be  present  in  the  urine,  and  priapism 
is  occasionally  a  marked  symptom.  The  saliva 
frequently  accumulates  about  the  mouth,  and  the 
difficulty  of  getting  rid  of  the  accumulated  mucus, 
iiwing  to  the  partial  palsy  of  the  respiratory  and 
<ilher  muscles,  leads  to  a  peculiar  cough,  which  is 
liie  ground  for  the  statement  that  the  patient  may 
'  l>ark  like  a  dog.'  Similarly  the  frothing  at  the 
mouth  is  dependent  on  the  saliva  and  stringy  mucus 
adhering  to  the  lips.  The  duration  of  the  disease 
in  man  after  the  onset  of  symptoms  is  usuall)-  four 
days  or  less.  Cases  lasting  six,  eight,  and  even  ten 
(lays  have  been  described.  Death  commonly  occurs 
from  exhaustion  or  from  asphyxia,  due  to  palsy  of 
the  respiratory  mechanism.  Some  cases  are  said  to 
die  from  cardiac  failure,  and  exceptionally  general 
paralysis  like  that  seen  in  rabies  occurs. 

\'arieties.— Although  the  above  description 
applies  to  the  great  majority  of  cases,  in  some  the 
mental  symptoms,  such  as  restlessness  and  furious 
excitement,  may  occur  early  in  the  course  of  the 
disease,  before  the  characteristic  features  oi"  the 
malady  can  be  detected,  and  may  thus  produce  a 


clinical  picture  resembling  acute  mania.  In  others, 
but  more  rarely,  a  condition  similar  to  paralytic 
rabies  (sec  Rabies)  is  produced,  that  is  to  say,  an 
ascending  paralysis  involving  first  the  extremities 
and  finally  the  muscles  of  respiration.  It  is 
probable  that  paralytic  ral)ies  has  occurred  in  man, 
and  most  frequenti)-  as  the  result  of  the  bite  of  a 
rabid  cat.  In  ordinary  hydrophobia  death  occurs 
prior  to  the  onset  of  marked  paralysis,  but  in  these 
paralytic  cases  the  condition  is  not  preceded  by  any 
of  the  ordinar)-  convulsive  symptoms. 

Pathology. — The  virus  of  rabies  is  probably 
dependent  upon  the  activity  of  some  micro-organism, 
although  the  existence  of  such  an  organism  has  not 
been  clearl)-  established.  The  disease  exhibits  some 
resemljlances  to  tetanus,  in  which  it  has  been  shown 
that  the  principal  phenomena  of  the  malady  are 
produced  by  the  toxic  substances  elaborated  by  the 
specific  bacillus.  The  most  remarkable  fact  about 
the  virus  of  rabies  is  the  power  that  it  possesses  of 
increasing  in  the  nervous  system.  In  the  earlier 
stages  of  the  malady  the  virus  is  present  most 
abundantly  in  the  medulla,  but  before  death  it  is 
found  throughout  the  nervous  system.  It  is,  however, 
not  limited  to  this,  but  is  also  found  in  the  saliva 
(especially,  it  is  said,  in  the  parotid  saliva)  and 
also  in  the  secreti(jns  of  the  lacrymal,  mammary, 
and  pancreatic  glands.  Most  observers  are  agreed 
that  it  is  not  present  in  the  blood  or  in  the  tissues 
of  the  body  generall)-,  nor  in  an}-  of  the  excretions 
or  secretions  except  those  mentioned.  The  virus  is 
also  found  in  the  peripheral  nerves,  and  may  be 
present  in  the  supra-renal  bodies.  There  is  some 
evidence  tending  to  show  that  the  virus  inoculated 
by  a  bite  reaches  the  central  nervous  system  through 
the  nerves,  and  it  is  perhaps  for  this  reason  that 
lacerated  wounds  involving  nerves  are  more  liable 
to  be  followed  by  the  disease.  It  is  possible  that 
the  virus  ma)-  be  conve)'ed  from  the  peripheral 
nerves  to  the  central  nervous  system  through  the 
lymphatics.  The  action  of  the  virus  is  of  such  a 
character  as  first  of  all  to  increase  the  functional 
activity  of  certain  of  the  bulbar  centres,  and  more 
especially  to  exaggerate  their  reflex  excitability,  in 
a  manner  soi-newhat  analogous  to  the  action  of 
strychnine.  This  is  especially  seen  in  the  fact  that 
the  spasm  produced  first  of  all  by  attempts  at 
swallowing  may,  instead  of  being  localised  to  the 
muscles  of  deglutition,  spread  to  other  groups,  and 
so  produce  a  general  convulsive  seizure.  Further, 
the  reflex  excitability  is  so  increased  that  these  con- 
vulsions may  be  brought  about  by  other  and  slighter 
causes,  such  as  visual  and  auditory  stimuli.  In 
this  respect  the  action  of  the  virus  of  rallies  pos- 
sesses a  certain  resemblance  to  that  of  strychnine, 
though  in  the  case  of  the  latter  substance  the  main 
effects  are  exerted  on  the  reflex  functions  of  the 
cord,  whereas  in  the  case  of  the  former  the  primary 
effect  is  exerted  on  the  bulbar  centres.  The  ex- 
citatory effect  produced  by  the  virus  of  rabies  is, 
however,  an  initial  one,  and  is  followed  by  a  con- 
dition of  depressed  activity  of  these  centres  and  of 
those  in  the  spinal  cord,  resulting  in  palsy.  The 
action  of  the  virus  of  raljies,  however,  is  not 
limited  to  the  bulbar  and  spinal  centres,  since  it 
produces  excitatory  effects  also  on  the  cortical 
centres,  in  this  way  causing  mental  excitement, 
delirium,  and  even  mania. 

Diagnosis.  —  The  clinical  diagnosis  of  hydro- 
phobia does  not  usually  present  very  great  diffi- 
culties, owing  to  the  peculiar  character  of  the 
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respiratory  spasm.  Further  the  mental  phenomena, 
and  especially  the  great  dread  that  is  so  character- 
istic of  the  malady,  afford  useful  aids,  and  in  a 
number  of  cases  the  history  of  a  bite  can  be 
obtained.  Hystero-epilepsy,  mania,  and  tetanus 
are  the  diseases  which  are  most  liable  to  be  con- 
founded with  the  ordinary  form  of  hydrophobia  in 
man.  From  tetanus  it  can  usually  be  distinguished 
not  only  by  the  characteristic  respiratory  spasm, 
but  also  by  its  long  incubation-period,  and  by  the 
absence  of  trismus  and  of  that  persistent  rigidity 
which  is  seen  in  tetanus.  A  mistake  is  only  liable 
to  arise  if  too  much  stress  is  laid  on  convulsive 
seizures,  since  these  are  often  very  well  marked  in 
cases  of  hydrophobia.  In  some  cases  considerable 
difficulty  may  be  experienced  in  distinguishing 
between  hydrophobia  and  acute  mania,  and  here 
again  stress  must  be  laid  on  the  presence  of  the 
respiratory  spasm  and  the  history  of  a  bite.  In 
some  cases,  perhaps,  clinical  differentiation  between 
the  two  diseases  is  impossible,  and  in  rare  instances 
it  has  been  only  by  experimental  inoculation  after 
death  that  cases  of  supposed  mania  have  been 
proved  to  be  cases  of  hydrophobia.  The  difficulty 
perhaps  that  presents  itself  most  often  is  to  dis- 
tinguish between  h3'drophobia  and  functional  dis- 
turbance of  the  nature  of  hystero-epilepsy,  to  which 
the  term  '  lyssophobia  '  has  been  applied.  This  is 
a  condition  which  is  apt  to  arise  in  persons  who 
have  been  bitten  by  a  dog  and  who  have  a  great 
dread  of  hydrophobia.  In  lyssophobia  difficulty  of 
swallowing  may  be  present,  hut  it  is  of  the  nature 
of  globus  hystericus,  and  is  accompanied  by  hys- 
terical convulsions  ;  true  respiratory  spasm,  such 
as  is  seen  in  hydrophobia,  is  not  present.  It  is 
probable  that  hydrophobia  is  more  often  mistaken 
for  mere  functional  disturbance  than  vice  versd. 
In  the  spurious  form  the  symptoms  soon  subside 
with  the  application  of  ordinary  remedies  directed 
to  soothing  the  patient's  mental  excitement.  It  is 
stated  that  difficulties  in  differentiating  between 
hydrophobia  and  certain  organic  brain-diseases 
accompanied  hy  convulsions  and  delirium  may 
sometimes  arise. 

Prognosis.  —  Hydrophobia  is  looked  upon  as  an 
almost  invariably  fatal  disease,  although  it  is  stated 
that  recovery  has,  in  very  exceptional  instances, 
occurred  in  man.  There  must,  however,  always 
remain  a  certain  amount  of  doubt  as  to  the  exact 
nature  of  these  cases.  When  the  symptoms  of  the 
disease  are  once  fully  established,  the  patient  usually 
dies  within  four  days. 

Treatment. — The  most  essential  point  is  un- 
questionably the  prevention  of  hydrophobia  by 
adequate  measures  directed  to  prevent  the  occurrence 
of  rabies.    See  R.\bies. 

When  the  patient  has  been  bitten  by  an  animal 
suspected  of  being  rabid,  the  animal  should  be 
isolated  with  efficient  precautions  to  prevent  danger 
to  others,  since  observation  of  the  phenomena 
exhibited  by  the  animal  will  in  a  very  few  days 
determine  with  certainty  the  question  whether  it  is 
or  is  not  rabid.  If  the  suspected  animal  be 
immediately  killed,  as  is  often  the  custom,  this 
may  involve  the  delay  of  three  weeks  or  more  in 
determining  with  certainty  the  existence  or  non- 
existence of  rabies.  The  circulation  should  be 
temporaril)'  arrested  in  the  part  bitten  by  compres- 
sion above  the  seat  of  the  bite,  and  the  wound 
should  be  thoroughly  washed  as  soon  as  possible, 
and  efficiently  cauterised  with  strong  nitric  acid 


or  with  a  strong  antiseptic  such  as  carbolic  acid. 
Nitrate  of  silver  may  be  used  for  the  purpose,  but 
is  not  such  an  efficient  caustic  as  nitric  acid.  The 
actual  cautery  may  also  be  used,  and  it  is  probable 
that  excision  of  the  part  bitten  is  beneficial. 
Cauterisation  without  arrest  of  the  circulation  is 
not  very  efficient.  The  wound  may  be  sucked  if 
there  are  no  wounds  or  abrasions  on  the  lips  or  in 
the  mouth  of  the  person  performing  this  act ;  the 
mouth  should  at  once  be  thoroughly  washed  out 
with  some  efficient  antiseptic.  It  is  usually  stated 
that  the  disease  does  not  ensue  if  efficient  cauterisa- 
tion with  temporary  arrest  of  the  circulation  be 
immediately  carried  out  after  the  bite,  and  if  the 
wound  is  a  simple  one.  If  the  animal  that  has 
inflicted  the  bite  is  definitely  known  to  be  suffering 
from  rabies,  the  patient  should  undergo  the  prophy- 
lactic treatment  of  Pasteur  with  as  little  delay  as 
possible.  It  is  very  unwise  for  the  treatment  to  be 
delayed  until  experimental  evidence  is  obtained  of 
the  existence  of  rabies  in  the  animal,  as  this  may 
involve  a  delay  of  three  weeks,  and  the  Pasteur 
treatment  requires  a  fortnight  for  its  performance. 

In  the  Pasteni-  treatiiient  an  emulsion  prepared 
from  the  desiccated  spinal  cord  of  a  rabid  rabbit  is 
injected  subcutaneously,  and  the  treatment  is  based 
on  the  fact  that  desiccation  causes  a  progressive 
diminution  in  the  activity  of  the  virus  present  in 
the  central  nervous  system.  On  the  first  day  of  the 
treatment  an  emulsion  of  the  spinal  cord  that  has 
been  desiccated  for  fourteen  days  is  employed  ;  on 
the  second  day  a  similar  emulsion  prepared  from  a 
cord  desiccated  for  twelve  days  is  given,  and  so  on, 
until  on  the  fifteenth  day  of  the  treatment  an 
emulsion  of  a  spinal  cord  that  has  only  been 
desiccated  for  three  days  is  injected.  A  large  body 
of  facts  have  been  published  in  the  '  Annales  de 
rinstitut  Pasteur,'  showing  that  by  this  mode  of 
treatment  the  number  of  cases  of  hydrophobia 
occurring  in  man  from  the  bites  of  rabid  animals 
has  been  diminished  to  less  than  one  per  cent.  The 
treatment  to  be  efficacious  should  be  begun  within 
a  week  of  the  infliction  of  the  bite. 

Various  attempts  have  been  made  to  prepare  an 
antitoxic  serum  by  injecting  the  attenuated  virus  of 
rabies  into  animals,  and  there  is  a  considerable 
amount  of  evidence  that  under  these  circumstances 
the  blood  of  sheep  and  other  animals  develops  an 
antitoxic  substance,  and  that  a  protective  serum 
may  in  this  manner  be  prepared.  Although  this 
has  been  shown  to  possess  valuable  properties,  it 
has  not  been  used  in  the  prophylactic  treatment  to 
the  same  extent  as  the  Pasteur  method. 

When  the  disease  has  declared  itself  in  the 
human  subject  little  can  be  done  except  to  relieve 
the  more  distressing  symptoms.  A  large  number 
of  remedies  have  been  vaunted  as  capable  of  curing 
the  disease,  the  most  notorious  of  these  being  the 
well  known  vapour-bath  treatment.  This  has  been 
shown  to  be  entirely  useless  in  the  genuine  disease, 
the  reported  cures  being  in  all  probability  cases  of 
so-called  lyssophobia.  Chloroform,  morphine, 
bromide  of  potassium,  and  chloral  hydrate  may  all 
be  used  to  diminish  the  violence  of  the  convulsions 
and  to  allay  the  sufferings  of  the  patient.  Curare 
has  also  been  employed  in  this  disease,  and  it  has 
apparently  been  successful  in  a  small  number  of 
instances.  This  drug  is  tolerated  in  large  quantities 
in  this  disease,  and  may  be  given  in  doses  of  from 
one  sixteenth  to  one  third  of  a  grain,  repeated 
every  quarter  or  half  hour,  until  the  severity  of  the 
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paroxysms  is  lessened  (Gowers).  There  is  con- 
siderable risk  of  producing  in  this  way  such  a 
degree  of  muscular  palsy  as  to  necessitate  recourse 
to  artificial  respiration.  The  patient  should  be 
placed  in  a  darkened  room  and  absolute  quiet 
maintained,  since  sudden  noises,  the  presence  of 
strangers,  or  light,  may  all  produce  convulsions. 
As  much  nourishment  as  possible  should  be  given, 
and  owing  to  the  difficulty  in  swallowing  it  should 
be  administered  per  rectum.  Tracheotomy  is  pro- 
bably useless.  Those  in  contact  with  the  patient 
should  take  care  that  in  his  struggles  and  furious 
excitement  they  are  not  bitten,  and  should  disinfect 
the  face  or  hands  from  any  contamination  by  the 
saliva.  A  bite  inflicted  by  a  person  suffering  from 
hydrophobia  should  be  treated  in  the  same  manner 
as  one  from  a  rabid  animal.  The  danger,  however, 
is  small,  as  there  is  no  record  of  the  disease  having 
been  communicated  from  one  human  being  to 
another.  John  Rose  Bradford. 

HYDROPS  (y'So!/),  water).— A  collection  of  drop- 
sical fluid  in  any  part  of  the  body.    See  Dropsy. 

HYDRORRHACHIS  (eScop,  water;  and  poxis, 
the  spine).  —  A  collection  of  fluid  in  the  spinal 
canal.  The  term  is  commonly  used  as  a  synonj'ni 
for  spina  bifida.    See  Spina  BiifiDA. 

HYDROSALPINX  ({-Soip,  water;  and  crctATriy^, 

a  tube). — A  local  collection  of  serous  fluid  in  a 
Fallopian  tul)e.    See  Fallopian  Tuhes. 

HYDROTHERAPEUTICS  (CScop,  water;  and 
efpaireucu,  I  treat).  —  Synon.  :  Water-cure  ;  Hydro- 
pathy ;  Fr.  Hydrotherapeutiqiie  ;  Ger.  JFasser- 
heilkunde. 

This  article  contains  (l)  notes  on  the  internal  use 
of  water,  and  on  the  more  common  hydrothera- 
peutic  procedures  ;  and  (2)  a  consideration  of  the 
morbid  conditions  suitable  for  h\-(lrotherapeutic 
treatment. 

Interrial  Therapeutic  Use  of  Water,  and 
the  more  Common  External  Hydrothera- 
peutic  Procedures.— The  dietetic  necessity  of 
water  is  well  known  ;  life  cannot  exist  without  it  ; 
all  our  tissues  contain  an  indispensable  proportion 
of  water  ;  we  constantly  lose  a  large  amount  by  re- 
spiration, and  by  all  excretions  ;  all  the  internal 
functions  of  tissue-change  are  dependent  on  a  cer- 
tain quantity  of  water.  This  want  is  supplied  by 
the  solid  and  fluid  food  which  we  take,  water  in- 
cluded ;  while  temporary  excess  of  supply  leads  to 
increased  discharge  by  the  excretions,  and  tempo- 
rary deficiency  to  a  diminution  of  the  water  of  the 
excretions.  An  increased  ingestion  of  water  further 
leads,  for  a  time  at  least,  to  an  increased  removal 
of  the  products  of  retrogressive  tissue-change  ;  the 
tissues  and  the  blood  itself  are,  so  to  speak,  washed 
out  by  it  ;  and,  as  the  consequence  of  the  increased 
removal  of  the  used-up  material,  the  body  is  enabled 
to  take  in  a  larger  amount  of  new  substance,  and 
hence  we  observe  not  rarely  increase  of  weight  as 
the  effect  of  plentiful  water-drinking,  if  not  carried 
to  excess  as  regards  quantity  and  time  ;  the  secre- 
tions of  the  urine,  bile,  saliva,  and  pancreatic  juice 
appear  to  be  increased  by  the  abundant  internal 
use  of  water,  as  well  as  the  perspiration  ;  though 
the  latter  to  some  degree  requires  the  concomitant 
influence  of  high  external  temperature  or  bodily 
exercise. 

Water  has  also  an  important  share  in  all  internal 


courses  of  mineral  waters.  Used  by  itself,  it  can 
exercise  some  good  influence  in  cases  of  gout  and 
gravel,  in  hemorrhoidal  complaints,  imperfect  secre- 
tion of  bile,  and  constipation  from  sluggish  peri- 
staltic action.  As,  however,  excessive  water- 
drinking,  according  to  Priessnitz's  original  plan,  is 
apt  to  cause  dyspeptic  troubles,  water  is  now,  in 
general,  used  internally  only  either  for  dietetic  pur- 
poses, or  to  assist  in  other  courses  of  treatment. 

The  external  use  of  cold  water  admits  of  a  very 
great  variety  of  applications,  and  a  corresponding 
variety  of  effects  on  the  body.  The  two  main 
effects  of  the  different  forms  of  cold  baths  are 
abstraction  of  heat,  with  its  further  influences  on  the 
functions  of  the  body ;  and  stimulation  of  the 
cutaneous  nerves,  and  through  these  of  the  nerve- 
centres.  The  two  effects  are  usually  combined,  but 
in  some  forms  of  bath  the  stimulation  or  the  t'-vrt//;/^ 
effect  preponderates  ;  in  others  the  abstraction  of 
heat,  with  its  calming  or  depressing  influence. 
Hence  the  different  forms  of  baths,  or  rather 
hydrotherapeutic  procedures,  may  be  divided  into 
stimulating  and  calming,  but  it  is  to  be  borne  in 
mind  that  there  is  no  strict  line  of  distinction. 
With  this  limitation  we  may  regard  as  stimulating 
— the  /////  cold  bath  of  short  duration,  the  stimu- 
lating action  of  which  is  increased  by  motion  of  the 
water,  be  it  natural  or  artificially  imparted  ;  the 
rapid  wash-down,  either  by  means  of  a  large  sponge, 
or  a  wet  sheet,  with  or  without  friction  ;  the  spout- 
ing of  the  back,  and  the  pail-douche  ;  the  needle- 
l)alh  or  circular  shower-bath  ;  the  different  forms  of 
the  rain-bath,  and  the  usual  shower-bath  ;  the  great 
variety  of  other  douches  ;  and  the  running  or  flow- 
ing sitz-bath.  The  immediate  effects  of  these 
stimulating  forms,  in  a  constitution  endowed  with 
a  certain  amount  of  reactive  power,  are  exhilaration, 
increased  activity  of  circulation  and  muscular  force, 
and  improved  appetite  and  digestive  power.  By 
altering  the  duration  of  the  bath  and  the  tempera- 
ture of  the  water,  the  effects  may  be  considerably 
modified,  and  thus  adapted  to  different  condi- 
tions. In  adult  as  well  as  young  persons,  most 
beneficial  effects  are  often  produced  by  the  com- 
bination of  warm  baths  with  cold  douches  on  the 
spine. 

The  more  calming  forms  are — the  wet  sheet- 
envelope,  entire  or  partial  ;  the  impermeable  wet 
compresses  ;  the  fidl  cold  bath  of  long  duration  and 
without  motion  ;  the  sitz-,  the  shallow,  and  foot- 
baths without  motion  ;  and  the  full  bath  of  higher 
temperature.  Depression  through  abstraction  of 
heat  exceeds  the  stimulation  in  these  forms  :  diminu- 
tion of  nervous  irritability,  of  sensation  and  mental 
activity,  and  of  the  frequency  of  the  pulse  and 
energy  of  circulation  ;  a  feeling  of  lassitude  ;  and  a 
tendency  to  sleep,  are  the  principal  effects.  These 
forms  can,  however,  be  modified,  and  the  effects 
vary  in  proportion.  Thus  the  wet  sheet-envelope 
allows  ample  variation  by  using  warm  or  cold 
water,  by  using  the  sheet  dripping  or  wrung  out, 
by  making  it  fit  tightly  round  the  neck,  by  moving 
it  to  and  fro,  Ijy  frequently  changing  it,  >.\:c.  The 
calming  and  stimulating  form  may  be  further  com- 
bined Ijy  using,  first,  the  wet  sheet-envelope,  or  the 
woollen  blanket-envelope,  for  a  sufficient  period 
to  produce  perspiration  ;  and  then  a  more  or  less 
cold  bath  or  shower-bath  of  short  duration.  The 
physician  has,  indeed,  infinite  varieties  of  appli- 
cation at  his  disposal,  to  be  used  according  to 
necessity. 


700 


HYDROTHERAPEUTICS 


Powerful  and  most  important  hydrotherapeulic 
helps  are  the  different  vapour-  and  hot-air  baths 
(Russian,  Roman,  Turkish),  combined  with  douches 
and  baths  of  various  temperatures.  These  kinds  of 
baths  are,  however,  treated  of  in  another  article. 
See  Baths. 

A  plain  nourishing  diet,  without  or  with  only  a 
limited  amount  of  stimulants  ;  outdoor  exercise  in 
proportion  to  the  strength  of  the  individual  ;  and  in 
some  cases  massage,  in  others  active  or  passive 
gymnastics,  are  likewise  to  be  regarded  as  valuable 
adjuvants  in  the  hydrotherapeutic  treatment  of 
chronic  diseases  ;  for  massage  and  muscular  exer- 
cise mean  not  only  increased  action,  oxidation,  ex- 
cretion, and  development  of  muscle,  but  also 
increased  general  circulation  and  respiration,  in- 
creased inhalation  of  oxygen,  and  increased  produc- 
tion of  heat,  so  necessary  in  the  cold  water-cure. 
There  is  also  no  reason  whatever  why  suitable 
pharmaceutical  remedies  should  not  be  combined 
with  the  water-cure  treatment — a  method  which,  as 
already  mentioned,  is  frequently  adopted  in  the  best 
establishments. 

Therapeutic  Effects,  and  Morbid  Condi 
tions  suitable  for  Hydrotherapeutic  Treat- 
ment.—  The  principal  results  of  well-adapted 
courses  of  cold-water  treatment  are :  improved 
nutrition  and  action  of  the  skin  ;  increased  tone  of 
the  nerve-centres  ;  regulation  of  the  circulation  ; 
amelioration  of  the  sanguification  and  nutrition  ; 
and  acceleration  of  the  retrogressive  tissue-changes. 
It  is  essential  for  such  successful  results  that  the 
organism  be  able  to  stand  a  certain  amount  of 
abstraction  of  heat  ;  that  it  be  capable  of  more  or 
less  energetic  reaction  ;  and  that  the  digestive  and 
assimilative  organs  be  able  to  take  up  a  fair  amount 
of  nourishing  material,  which  is  required  by  the  in- 
creased demand  on  the  body. 

Acute  febrile  diseases. — Among  the  oldest  thera- 
peutic uses  of  the  cold  bath,  though  it  has  only 
lately  been  more  extensively  revived,  is  the  em- 
ployment of  different  forms  of  cold  baths  in  acute 
febrile  diseases,  attended  by  a  high  degree  of 
pyrexia.  The  moderately  cold,  or  the  cooled-down 
bath,  is  the  form  principally  employed  ;  but  cold 
effusions,  the  shower-bath,  the  wet  envelope  fre- 
quently changed,  cold  compresses,  the  application 
of  ice,  washing  with  iced  water,  and  iced  enemata, 
are  likewise  applicable  ;  and  the  liberal  internal 
allowance  of  cold  water  forms  an  important  part 
of  the  dietetic  management  of  this  class  of  diseases. 
See  Febrifuges. 

Typhoid  fever. — Typhoid  fever  is  the  disease  in 
which  this  treatment,  with  numerous  modifications, 
has  been  most  generally  adopted.  As  soon  as  the 
temperature  of  the  patient  reaches  I02'2°  to  103°  F., 
he  is  placed  in  a  bath  of  about  go°  F. ,  and  the 
temperature  is  gradually  cooled  down,  by  the  addi- 
tion of  cold  water,  to  80°  or  60°  F. ,  according  to 
the  patient's  power  of  reaction.  The  patient  is  kept 
in  the  bath  generally  from  10  to  15  or  20  minutes, 
when  slight  shivering  often  manifests  itself.  The 
patient's  temperature,  measured  in  the  rectum,  is 
usually  reduced  by  this  procedure  about  1^°  to  5°  F., 
not  immediately,  but  within  the  first  hour  after  the 
bath.  As  often  as  the  temperature  may  again  reach 
102-2°  to  103°,  the  patient  is  again  placed  in  the 
bath.  Thus,  during  the  height  of  the  pyrexia  three 
to  five  baths  may  be  required  in  twenty-four  hours, 
while  later  on  about  two  are  usually  sufficient,  and 
often  only  one.    Instead  of  the  bath  gradually 


cooled  down,  a  bath  of  a  temperature  between  60° 
and  90°  F.  may  be  given,  according  to  the  condi- 
tion of  the  individual  patient.  The  frequent  and 
caixful  use  of  the  thermometer  is  an  essential  ele- 
ment in  this  method  of  treatment,  which  may  be, 
as  it  often  is,  advantageously  combined  with  the 
administration  of  alcohol,  quinine,  and  other  re- 
medies. The  earlier  the  baths  are  commenced,  the 
greater  seems  to  be  their  influence  in  mitigating  the 
severity  of  the  disease  and  its  sequelae,  and  in 
shortening  its  duration.  It  is  claimed  that  the 
mortality  is  considerably  less  with  this  than  with 
tlie  expectant  or  any  of  the  other  usual  modes  of 
treatment. 

Hyperpyrexia. — A  still  bolder  use  may  be  made 
of  the  cold-water  treatment  in  those  rarer  cases  of 
hyperpyrexia  occasionally  occurring  in  the  course  of 
rheumatic  fever,  when  the  temperature  rises  to 
loS°  F.  and  more  ;  and  where  very  cold  and  pro- 
longed baths,  the  application  of  ice-bags,  &c. , 
appear  to  be  the  only  means  of  saving  life.  The 
same  treatment  is  likely  to  be  useful  in  some  forms 
of  sunstroke  ;  and  also  in  some  cases  of  hyperpyrexia 
arising  from  other  acute  disease  than  rheumatic 
fever. 

Scarlet  fever. — In  scarlet  fever  the  writer  has 
found  warmer  baths  (80°  to  98°  F. )  more  generally 
applicable  than  quite  cold  or  cooled-down  baths, 
though  in  cases  attended  by  a  high  degree  of 
pyrexia  and  brain-symptoms  these  are  preferable. 

Hectic  fever. — In  hectic  fever,  connected  with 
various  chronic  diseases,  the  effect  of  hydrothera- 
peutic treatment  is  less  decided,  and  not  yet  suffi- 
ciently tested. 

Digestive  derangements  oi  the  most  different  kind, 
associated  with  sluggish  venous  circulation  in  the 
abdominal  organs — conditions  which  may  be  grouped 
together  under  the  term  abdominal  7'enosity,  ten- 
dency to  hasmorrhoids,  to  hypochondriasis,  &c. — are 
often  the  objects  of  the  water-cure,  which  may  be 
useful  by  stimulating  the  physical  and  psychical 
energy  of  the  nervous  system,  as  well  as  the  nutrition 
and  tissue-change,  by  invigorating  the  skin.  Habi- 
tual constipation  from  this  cause  is  often  relieved 
by  the  hydrotherapeutic  belt.  In  this  class  of  cases 
the  common  salt  waters  and  the  alkaline  sulphated 
waters  are  more  frequently  used,  and  are  oflen  pre- 
ferable ;  they  may,  however,  be  advantageously 
combined  with  judicious  hydrotherapeutic  treat- 
ment. 

Chronic  metallic  poisoning  may  be  treated  in 
some  cases  with  equal  benefit,  if  there  is  sufficient 
reactive  power,  at  cold-water  establishments,  as  at 
the  thermal  sulphur  and  simple  thermal  spas.  The 
external  hydrotherapeutic  procedures,  aiming  at  in- 
creased perspiration  and  tissue-change,  are  in  this 
class  aided  by  the  abundant  internal  use  of  water, 
in  order  to  wash  out  the  tissues,  and  especially  the 
liver. 

Skin-weakness  or  atony  of  the  skin  is  often  the 
cause  of  frequently  recurring  attacks  of  diarrhoea 
with  neuralgic  pains,  of  tendency  to  catarrh  of  the 
respiratory  mucous  membrane,  and  of  rheumatism. 
Gently  stimulating  hydrotherapeutic  appliances, 
with  gradually  increasing  energy,  are  here  mostly 
'useful,  unless,  as  in  impeded  convalescence,  the  re- 
active power  is  so  reduced  that  the  gaseous  thermal 
salt-baths  and  mountain-air  are  preferable,  while  in 
other  cases  sea-air  and  sea-baths  are  successful  com- 
petitors of  the  water-cure.  See  Sea-Air  ;  Sea- 
Baths  ;  and  Sea-Voyages. 
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Hysteria. — In  hysteria  and  hysterical  affections 
the  water-cure  has  obtained  many  good  results,  not 
by  the  internal  use  of  water,  but  by  the  milder 
forms  of  baths.  Functional  hyperresthesia  and 
aniesthesia,  hemicrania,  spinal  irritation,  intercostal 
neuralgia,  and  other  forms  of  neuralgia  depending 
on  imperfect  nutrition  and  tissue-change,  are  like- 
wise often  benefited. 

Organic  diseases  of  tlie  nerve-centres  are  not  suit- 
able for  treatment  in  cold-water  establishments, 
excepting  occasionally  for  palliative  purposes. 

Rheiiinatisin  and  gout . — In  muscular  rheiiinatisin 
the  original  supporters  of  the  water-cure  considered 
their  plan  as  infallible,  but  this  is  by  no  means  the 
case.  The  diaphoretic  methods,  namely,  the 
woollen  blanket-pack  and  the  wet  sheet-envelope, 
often  prove  useful  ;  but  we  know  also  of  many 
failures  even  in  good  establishments.  The  exposure 
to  all  weathers  during  the  cure  ought  certainly  not 
to  be  imitated  by  such  invalids,  and  the  access  of 
cold  air  to  the  wet  body  should  be  more  carefully 
avoided  than  is  often  the  case.  The  course  must 
not  be  prolonged  too  much  at  one  time,  l)ut  may 
be  repeated  after  an  interval  of  months,  which 
may  be  spent  with  advantage  at  sheltered  seaside 
localities,  at  moderate  elevations,  with  the  help  of 
pine-leaf  baths,  or  at  one  of  the  gaseous  thermal 
saline  spas. 

Rheumatic  and  gouty  szt'c/iings  of  joints  require 
great  care  in  their  management.  The  enfeebled 
invalid  is  rarely  a  fit  object  for  the  ordinary  water- 
cure  ;  but  the  stimulating  local  compress,  more  or 
less  impermeable,  is  a  useful  element  in  the  treat- 
ment of  such  cases. 

Milder  cases  of  gout  may  expect  benefit  from  the 
usual  hydrotherapeutic  treatment,  in  so  far  as  it 
aims  at  increased  retrogressive  tissue-change,  and 
invigoration  of  the  nervous  system,  especially  if  this 
treatment  is  associated  with  great  moderation  in  the 
use  of  stimulants,  and  also  of  food  in  general  ;  but 
local  packing  not  rarely  causes  fits  of  gout.  The 
more  serious  forms  of  gout  are  too  much  compli- 
cated with  various  defects  of  constitution  to  en- 
courage us  in  recommending  cold-water  treatment. 

Clironic  affections  of  tlie  sl;in. —  In  some  diseases 
of  this  kind,  such  as  prurigo,  urticaria,  eczema,  and 
local  perspirations,  a  more  or  less  modified  hydro- 
therapeutic  treatment  is  an  important  adjuvant. 

Sypliilis. — The  favourable  results  obtained  in 
syphilis  have  greatly  contributed  to  the  reputation  of 
the  water-cure  ;  but  the  latter  is  only  an  excellent 
adjuvant  to  medicinal  treatment  in  these  cases,  in 
the  same  way  as  the  sulphur-waters  are  ;  and  many 
of  the  cures  of  so-called  lues  may  be  regarded  as 
cures  of  merciirialism. 

Catainenial  irregularities  are  not  rarely  treated 
at  hydrotherapeutic  establishments.  Profuse  men- 
struation is  often  checked  by  the  regular  use  of  the 
cold  hip-bath  of  short  duration,  namely,  three  to 
five  minutes  ;  in  insufiicient  menses,  on  the  other 
hand,  warm  hip-baths  of  ten  to  fifteen  minutes' 
duration  arc  frequently  useful,  combined  in  some 
cases  with  the  wet  sheet-envelope  ;  and  dysmenor- 
rhoea  is  likewise  occasionally  treated  with  advantage 
by  the  partial  wet  sheet-envelope. 

This  list  of  morbid  conditions  which  may  be  more 
or  less  benefited  might  easily  Ije  increased.  This  is 
not  astonishing  if  it  is  considered  that  hydr(3thera- 
peutic  treatment  can  be  infinitely  modified  and 
adapted  to  the  powers  of  the  constitution  ;  and  that 
it  may  be  assisted  by  varying  hj'gienic,  climatic, 


dietetic,  and  medicinal  influences.  For  we  must 
reiterate  that  there  does  not  exist  any  antagonism 
Ijetween  hydrotherapeutic  and  other  rational  treat- 
ment, the  former  being,  in  fact,  only  part  of  the 
latter.  Hence,  however,  it  is  also  evident  that  the 
treatment  in  well-arranged  hydrotherapeutic  esta- 
blishments ought  to  be  under  the  guidance  of  the 
most  intelligent  physicians,  just  as  is  the  case  at  all 
the  best  spas.  Indeed  the  physician  to  such  an 
establishment  ought  to  be  of  a  high  class,  possessing 
in  a  more  than  usual  degree  the  gift  of  recognising 
all  the  individual  peculiarities  of  the  constitution, 
especially  the  amount  of  reacting  power,  adapting 
the  principal  remedy  to  every  individual  case,  and 
combining  other  elements  of  treatment  with  hydro- 
therapeutic management  wherever  this  is  necessary. 
In  the  same  way  as  we  demand  in  suitable  cases 
the  administration  of  other  remedies  together  with 
water-treatment  in  hydrotherapeutic  establishments, 
so  we  must  also  express  a  wish  that,  apart  from  such 
establishments,  hydrotherapeutic  elements  should  be 
more  generally  combined  with  the  usual  medical 
treatment.  For  this  purpose  it  is  to  be  desired  that 
well-conducted  establishments  should  be  in  or  near 
large  towns,  in  order  that  persons  following  their 
usual  occupations  might  undergo  certain  kinds  of 
treatment  at  such  establishments,  or  that  attendants 
from  such  establishments  might  be  sent  to  the 
houses  of  invalids.  HERMANN  WlCHEK. 

HYDROTHORAX  («Swp,  water  ;  and  flulpal,  the 
chest).  —  Dropsy  of  the  pleura.  Sec  Pl.liURA, 
Diseases  of. 

HYERES,  France. — Town  three  miles  from  the 
sea.  Mean  winter  temperature,  55°  F.  Well 
sheltered;  little  rainfall.  Climate,  Treatment 
of  Disease  l)y. 

HYGIENE  {h-^itio.,  health).— The  science  and  art 
which  relate  to  the  preservation  of  health.  See 
I'lCKSONAL  Heai.th  ;  and  Public  Healih. 

HYGROMA,  CYSTIC.— 6-c'« Cystic  IIvGRO^L\. 

HYMEN,  IMPERFORATE.— Menstrua- 
I  ION,  Disorders  of. 

HYP/ESTHESIA  (wTrci,  under  ;  and  aU&-t]<ris, 
sensation). — Diminished  sensibility  of  a  part.  Sec 
.Sensation,  Disorders  of. 

HYPER/EMIA  (iirep,  over  or  excessive  ;  and  afua, 
blood). — Excess  of  blood  in  a  part.  See  Circula- 
tion, Disorders  of. 

HYPER/ESTHESIA  (uTre'p,  over  ;  and  aMriaiS, 
sensation). —Increased  sensibility  of  a  part.  Sec 
.Sensation,  Disorders  of. 

HYPERALGESIA  (uTre'p,  over  ;  and  aA-yos, 
pain).  —  Undue  sensibility  of  a  part  to  painful  im- 
pressions.   See  Sensation,  Disorders  of. 

HYPERIDROSIS  (uirep,  excessive;  and  ISpiis, 
sweat). — Excessive  perspiration  ;  also  termed  hidro- 
sis,  ephidrosis,  and  sudatoria.  See  SUDORII'AROUS 
Glands,  Diseases  of. 

HYPERINOSIS  (Cire'p,  over ;  and  is,  iVo's,  flesh). 
Excess  t>f  filirin  in  the  blood.  Sec  Blood,  Morbid 
Conditions  of. 
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HYPERMETROPIA  (vTvipixfrpos,  beyond  mea- 
sure ;  and  dSiif,  sight). — A  congenital  or  acquired 
error  of  refraction  of  the  eye,  in  which,  owing  to 
low  refractive  power  of  the  dioptric  media,  or  too 
little  convexity  of  the  refracting  surfaces,  or  un- 
natural shortness  of  the  antero-posterior  axis  of  the 
eyeball,  parallel  rays  of  light  do  not,  while  the 
accommodation  is  in  repose,  converge  to  a  focus 
on  the  layer  of  rods  and  cones  of  the  retina,  as  in 
the  normal  or  emmetropic  eye,  but  to  an  iiriaginary 
point  somewhere  behind.  It  is  the  opposite  of 
myopia,  and  is  sometimes  called  hyperopia  or  hyper- 
presbyopia.    See  Vision,  Disorders  of. 

HYPEROPIA  (uTrep,  above  ;  and  Si>^,  sight).— 

See  HYPERMETROPIA. 

HYPERPLASIA  (virip,  over;  and  -irXdaaai,  I 
mould  or  form). — An  excessive  growth  of  normal 
tissue-elements,  which  may  lead  to  hypertrophy,  or 
to  the  formation  of  distinct  tumours.  See  Hyper- 
trophy ;  and  Tumours. 

HYPERPRESBYOPIA  {(nvep,  above  ;  irpia^vs, 
old  ;  and       sight). — See  Hypermetropia. 

HYPERPYREXIA  (vnip,  excessive  ;  and  irvpe^ia, 
fever). — Excessive  pyrexia.  See  Fever  ;  Tem- 
perature ;  and  Hydrotherapeutics. 

HYPERTRICHOSIS.— 56?6'  Hair. 

HYPERTROPHY  (hivip,  over;  and  rpoiprt, 
nourishment). 

Definition. — The  word  '  hypertrophy  '  signifies 
excessive  nourishment,  but  is  in  practice  used  to 
designate  the  result  of  excessive  nourishment — that 
is,  excessive  growth.  It  must  be  carefully  distin- 
guished from  mere  enlargement,  and  only  spoken  of 
where  there  is  a  real  increase  in  a  part,  or,  at  least, 
in  a  tissue,  without  alteration  of  quality.  Hyper- 
trophy may  hs  general  ox  par/ial. 

I.  General  Hypertrophy.  —  General  hyper- 
trophy, though  a  remarkable  condition,  is  of  little 
practical  importance.  It  is  known  only  in  those 
individuals  of  enormous  size  who  are  called  '  giants.' 
The  production  of  giants  depends  on  causes  entirely 
unknown,  since  it  is  noticeable  that  this  condition 
commonly  affects  only  one  in  a  family,  and  is  in  its 
most  conspicuous  forms  not  hereditary.  Giants  are 
usually  of  feeble  constitution,  and  deficient  in  pro- 
creative  power.  The  name  iiiacrosoiiiatia  has  been 
given  to  a  condition  equally  unexplained,  in  which 
the  whole  body  becomes  enlarged  in  a  monstrous 
degree.  This  condition  has  been  observed  to  be  in 
some  instances  congenital,  or,  at  least,  to  begin  in 
very  early  life.  True  general  hypertrophy  does  not 
appear  to  be  capable  of  being  produced  by  any 
artificial  means,  since  excessive  feeding  either  pro- 
duces hypertrophy  almost  confined  to  one  tissue — 
namely,  fat — or  else  fails  to  produce  any  enlarge- 
ment at  all. 

II.  Partial  Hypertrophy. — By  this  is  meant 
(a)  excessive  increase  of  any  part  or  tissue  of  the 
body  during  the  period  of  natural  growth,  either  in 
intra-uterine  or  extra-uterine  life  ;  or  (/')  increase  of 
a  part  or  tissue  already  completely  formed.  Accord- 
ing to  this  distinction  hypertrophy  may  be  classified 
as  either  (i)  conge)iital  or  (2)  acquired. 

I.  Congenital  Hypertrophy. — Congenital 
hypertrophy  is  that  condition  in  which  some  part  of 
the  body  begins  from  the  first  to  grow  so  rapidly  as 


to  attain  a  size  far  beyond  the  normal.  This  condi- 
tion has  been  seen  to  affect  one  side  of  the  body,  or 
one  limb  only,  which  thus  becomes  much  larger  than 
its  fellow  on  the  other  side.  Such  a  condition 
might  be  in  theory  difficult  to  distinguish  from 
atrophy  of  the  opposite  side,  or  of  the  other  limb — 
that  is,  from  hemiatrophy  {see  Atrophy)  ;  but  in 
general  the  hypertrophic  side  is  so  far  beyond  the 
normal  size  as  to  prevent  ambiguity.  One  remark- 
able case  is  on  record  in  which  one  leg  and  arm 
assumed  the  proportions  of  those  of  a  giant,  while 
the  other  remained  unaltered.  Sometimes  a  con- 
genital hypertrophy  occurs  without  this  unilateral 
character,  as  in  the  case  reported  by  Curling  of  a 
girl  aged  fifteen,  who  had  several  fingers  of  both 
hands  enlarged  in  an  extraordinary  degree  without 
any  assignable  cause,  the  equality  of  the  two  sides 
being  nevertheless  preserved.  The  whole  head,  or 
one  side  of  the  head,  may  become  abnonnally  en- 
larged. Such  instances,  although  unexplained, 
must,  it  would  seem,  be  put  into  the  same  class  as 
the  gigantic  growth  of  the  whole  of  the  body. 
Hypertrophy  of  special  tissues  is  also  sometimes 
congenital,  as  of  the  skin  in  Ichth3-osis.  Congenital 
hypertrophy  of  the  hairs  is  known  as  Hypertricho- 
sis ;  that  of  the  nails  as  Hyperonychia.  Congenital 
overgrowth  of  bones  is  also  observed,  forming  con- 
genital Hyperostosis,  or,  as  affecting  the  face,  Leon- 
tiasis  ossea.  Hypertrophies  similar  to  those  here 
called  congenital  may  occur,  though  rarely,  in  adult 
life.  The  enlarged  part  is  found  to  be  highly  vas- 
cular, to  have  an  increased  temperature,  and  to 
preserve  its  normal  proportions.  The  cause  is  in 
these  cases  equally  unknown. 

2.  Acquired  Hypertrophy. — Acquired  hyper- 
trophies may  be  classified  as  follows  : — 

(a)  Recuperative,  consequent  on  increased  work. 

{h)  Defensive,  arising  from  pressure  or  inflamma- 
tion. 

(r)  Nutritive,  from  increased  supplies  of  food. 

[d]  Apparently  spontaneous  or  of  unknown  cause. 

(a)  Recuperative. — Some  organs  and  tissues  are 
so  constructed  that  increased  functional  activity 
causes  hypertrophy.  This  is  especially  the  case 
with  the  muscles.  It  is  a  matter  of  familiar  obser- 
vation that  voluntary  muscles  increase  in  size  when 
much  employed,  as  is  seen  in  the  often-mentioned 
arm  of  the  blacksmith  or  the  leg  of  the  ballet-dancer. 
In  order  to  produce  this  increase,  the  exercise  must 
be  of  a  certain  degree  of  intensity,  but  not  excessive. 
It  must  be  frequently  repeated,  with  intervals  of 
rest  ;  and  at  the  same  time  the  nutrition  of  the 
whole  body  must  be  good.  In  the  absence  of  these 
conditions,  exercise  is  more  likely  to  produce  wast- 
ing. The  explanation  of  this  familiar  process  is 
still  obscure. 

Hypertrophy  of  the  heart  occurs  in  cases  where 
that  organ  is  made  to  work  at  a  higher  tension  than 
the  normal,  and  this  higher  tension  can  only  result 
from  increased  resistance  to  the  flow  of  blood,  either 
at  one  of  the  orifices  of  the  heart,  or  in  the  peri- 
pheral vessels.  Hence  the  conditions  most  com- 
monly giving  rise  to  it  are  valvular  disease,  especially 
stftiosis  ;  and  obstruction  of  the  arteries,  either  by 
the  thickening  of  their  walls,  or  by  contraction  of 
their  muscular  coats.  The  right  side  of  the  heart 
will  also  become  hypertrophied  when  any  condition 
whatever  hinders  the  passage  of  blood  through  the 
lungs.  Disease  of  the  kidneys  is  a  frequent  cause 
of  hypertrophy  of  the  left  ventricle  of  the  heart, 
though  in  what  way  is  still  a  matter  of  discussion. 
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It  is  only  quite  clear  thai  the  kidney-disease  in  some 
way  increases  the  resistance  in  the  smaller  arteries 
and  capillaries  of  the  body  generally. 

Hypertrophy  of  the  smooth  or  involuntary  mus- 
cular fibres  also  occurs  whenever  that  tissue  has  to 
contract  for  a  long  period  under  a  higher  tension 
than  the  normal.  Thus  the  walls  of  the  bladder 
become  thickened  in  cases  where,  from  obstruction 
of  tlie  passages,  the  evacuation  of  urine  is  effected 
with  more  difficulty,  and  under  a  higher  pressure, 
than  usual.  In  the  same  way  the  walls  of  the 
stomach,  the  oesophagus,  and  the  intestines  become 
h)  pertrophied  in  cases  of  obstruction  to  the  passage 
of  food  through  the  alimentary  canal. 

The  explanation  cominonly  given  of  these  cases 
of  hypertrophy  in  the  contractile  organs  is  a  teleo- 
logical  one,  that  in  consequence  of  obstruction  the 
organ  has  to  contract  with  greater  force  than  usual, 
and  thus  becomes  hypertrophied  in  the  same  manner 
as  a  voluntary  muscle  which  is  frequently  exercised. 
It  is,  however,  clear  that  this  so-called  explanation 
does  not  account  for  the  connection  between 
obstruction  and  more  powerful  contraction.  The 
only  explanation  that  can  be  given  is  that  in  these 
cases  pressure  or  tension  on  the  organ  itself  is  the 
stimulus  to  contraction,  and  that  the  force  of  con- 
traction appears  to  depend  roughly  upon  the  strength 
of  the  tension  which  produces  it. 

There  is  less  evidence  that  nervous  or  glandular 
structures  undergo  hypertrophy  in  consequence  of 
their  increased  use  ;  but  if  one  kidney  be  destroyed 
the  other  is  generally  found  enlarged  ;  and  some 
authorities  believe  in  an  increase  in  the  size  of  the 
brain  from  mental  activity. 

(/')  Defensive  hypertrophy  is  the  natural  reaction 
of  certain  tissues  against  slight  injury  or  irritation, 
whereby  they  become  increased  and  serve  the  pur- 
pose of  protection.  But  if  the  injury  Ije  excessive, 
atrophy  or  destruction  of  tissue  results. 

Pressure,  which  is  a  mild  form  of  irritation, 
produces,  when  moderate  and  intermittent,  hyper- 
trophy of  the  external  integument  ;  but  some  regions 
of  the  skin  are  much  more  affected  by  this  cause 
than  others.  It  is  difficult  to  draw  the  line  between 
this  and  inflammation. 

Inflammation  does  not  cause  hypertrophy  of 
organs  generally,  but  only  of  the  connective  tissues. 
In  most  tissues,  e.g.  muscular,  nervous,  glandular, 
the  only  result  of  inflammation  is  atrophy  or  destruc- 
tion, with  loss  of  functional  power.  But  it  seems  to 
be  a  general  law  that  moderate  inflammation,  chronic 
r>r  intermittent,  causes  connective  tissue  to  increase. 
I'urely  fibrous  structures,  such  as  serous  meni- 
l>ranes,  liecome  thickened  by  chronic  or  repeated 
inflammation  of  moderate  intensity,  especially  if 
suppuration  lie  not  produced,  but  this  increase  is 
not  always  permanent.  In  periostitis  the  formation 
of  new  bony  tissue  causes  the  increase  to  be  per- 
manent, and  thus  hypertrophy  of  bone  is  a  frequent 
consequence  of  inflammation.  The  increase  of  con- 
nective tissue  from  irritation  is  obviously  a  conser- 
vative or  defensive  process,  placing  a  barrier  to  the 
extension  of  injurious  agents,  and  forming  a  cap- 
sule round  foreign  bodies. 

Increase  of  connective  tissue  is  also  constantly 
|>resent  in  chronic  interstitial  inflammation  of  solid 
organs,  where  indeed  it  is  often  impossible  to  draw 
the  line  between  inflammation  and  fibrous  over- 
growth, and  the  term  Inflammatory  Hypertrophy 
has  been  used.  These  changes  are  produced  by 
>'<ime  irritation  or  injury,  or  result  from  wasting  of 


the  other  (parenchymatous)  elements  of  the  organ. 
In  consequence  of  this  atrophy  of  the  other  tissues 
there  is  likely  to  be  rather  a  diminution  than  an 
increase  in  the  size  of  the  organ  or  part  generally. 

((■)  Nutritive  hypertropliy. — It  must  be  regarded 
as  doubtful  whether  increased  nourishment  alone  is 
capable  of  producing  enlargement  of  any  part  of 
the  body.  It  certainly  does  not  necessarily  do  so, 
as  is  shown  by  the  case  of  experimental  hypera^mia, 
produced,  for  instance,  by  section  of  the  cervical 
sympathetic  nerve,  in  one  side  of  the  face  and  head 
of  an  animal,  when  hypertrophy  is  only  a  rare  and 
occasional  consequence.  When,  however,  the  in- 
creased supply  of  nutrition  in  the  form  of  blood  is 
combined  with  some  irritation  or  functional  stimu- 
lus, we  often  find  hypertrophy  result.  Thus,  for 
instance,  reflex  hypen-emia  of  the  skin  of  the  face, 
or  blushing,  which  is  produced  by  numerous  internal 
causes,  such  as  gastric  or  uterine  derangement,  may 
subsist  for  years  and  reach  a  very  high  degree  with- 
out altering  the  nutrition  of  the  part.  But  if  there 
should  be  in  addition  some  disturbance  or  inflam- 
mation of  the  glands  of  the  skin,  we  have  the 
condition  called  acne  rosacea,  in  which  hyper- 
trophy is  an  important  element.  Almost  the  only 
instance  that  can  be  quoted  of  hypertrophy  from 
increase  of  blood-supply  alone  is  that  of  the  corpus 
luteum  during  pregnancy,  when  the  ovary  partici- 
pates in  the  functional  hypersemia  of  the  uterus. 
The  well-known  experiment  of  Hunter  should  also 
not  be  forgotten,  in  which  he  transplanted  the  spur 
of  a  cock  from  its  foot  to  its  head,  and  found  it  to 
increase  in  size. 

Special  nutrition. — It  is  well  known  that  abun- 
dant supplies  of  amylaceous  and  fatty  food,  espe- 
cially with  a  full  allowance  of  water,  cause  in- 
crease of  the  adipose  tissue.  It  is  also  said  that 
small  doses  of  phosphorus  favour  the  growth  of  bone 
in  young  animals.  But  there  is  no  other  instance 
in  which  it  is  known  that  any  special  food  causes 
hypertrophy  of  any  special  tissue. 

((/)  .  ipparently  sponta)ieous  or  physiological  hy per- 
il ophy. — Physiological  hypertrophies  form  an  im- 
portant class.  One  of  the  best  instances  is  that  of 
the  enlargement  of  the  uterus  during  pregnancy. 
This  enlargement  is  clearly  not  the  consequence  of 
hypersemia  alone,  nor  of  increase  of  the  functional 
activity  in  the  muscular  walls,  though  both  these 
conditions  are  present  ;  but  must  proceed  from  some 
direct  physiological  stimulus  like  that  which  deter- 
mines the  growth  of  the  embryo  itself  The  hyper- 
trophy affects  all  parts  of  the  organ — its  mucous 
and  serous  coats,  as  well  as  the  muscular  walls. 
Enlargement  of  the  mamniEe  appears  to  arise  from 
similar  causes  ;  and  it  is  even  probable  that  swelling 
of  the  thyroid  gland  may,  through  some  obscure  con- 
nection with  the  sexual  organs,  be  caused  in  the 
same  way.  Some  instances  of  hypertrophy  we 
cannot  in  any  way  explain,  such  as  the  apparently 
spontaneous  enlargements  of  the  tonsils,  spleen, 
and  thymus  gland  which  are  sometimes  observed. 
Acromegaly  is  a  form  of  partial  hypertrophy.  A 
peculiar  hypertrophy,  with  deformity  of  the  extre- 
mities, associated  with  pulmonary  disease,  has  been 
called  by  Marie  '  pulmonary  hypertrophic  osteo- 
arthropathy.'   See  Acromegaly. 

Process  of  Hypertrophy. — It  has  been  a 
question  whether  hypertrophy  depends  upon  the 
increase  in  the  size  of  the  minute  elements  of  an 
organ,  or  only  on  increase  of  their  number.  There 
can  be  no  doubt  that  the  former  change  often 
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occurs.  Thus,  in  the  pregnant  uterus  the  muscular 
fibres  have  been  found  from  seven  to  eleven  times 
as  long  as  natural,  and  from  twice  to  seven  times 
as  wide.  In  a  remarkable  case  of  enlargement  of 
the  nerves,  described  by  the  late  Dr.  Moxon,  the 
nerve-fibres  were  found  to  be  on  an  average  three 
times  and  some  of  them  even  forty  times  as  large 
as  normal.  When  enlargement  of  one  kidney  takes 
place  as  a  consequence  of  destruction  of  the  other, 
the  tubules  and  Malpighian  tufts  are  found  greatly 
increased  in  size.  In  hypertrophy  of  the  heart,  the 
muscular  bundles  are  found  to  be  thickened,  though 
the  fibrillcC  are  unchanged  ;  but  in  most  cases 
multiplication  of  the  tissue-elements  is  the  chief 
cause  of  the  increase  in  size.  To  this  latter  process 
Virchow  gives  the  name  of  hyperplasia,  and  it  is 
important  to  remember  that,  though  constantly 
occurring  in  hypertrophy  of  organs,  it  does  not 
necessarily  lead  to  the  latter  change. 

'  False'  Hypertrophy. — The  term  /(zfe hyper- 
trophy is  sometimes  used  for  a  process  in  which  an 
organ  becomes  outwardly  increased  in  size,  owing 
to  the  deposition  within  it  of  some  foreign  material, 
or  to  mere  distension,  as  in  a  fatty  liver,  an  emphy- 
sematous lung,  or  a  hydrocephalic  brain.  The  dis- 
ease called  '  Duchenne's  pseudo-hypertrophic  para- 
lysis '  is  another  instance.  But  the  term  is  hardly 
needed,  except  as  a  caution. 

Treatment. — It  is  obvious  that  no  general 
rules  can  be  laid  down  for  the  treatment  of  hyper- 
trophy. When  it  is  connected  with  increased 
functional  activity,  it  is  usually  a  favourable  rather 
than  a  hurtful  condition,  though  in  some  cases  it 
may  appear  that  the  hypertrophy  more  than  com- 
pensates the  deficiency  or  irregularity  by  which  it 
is  produced.  But  even  if  this  be  so,  the  cure  of 
excessive  hypertrophy  is  not  within  our  powers. 
The  utmost  that  can  be  done  is  to  endeavour,  if 
possible,  to  check  the  process  by  which  the  hyper- 
trophy is  produced.  Functional  hypertrophy,  how- 
ever, which  has  resulted  from  some  obstacle  or 
undue  resistance,  may  entirely  subside  when  that 
resistance  is  removed.  Thus  if  the  uterus  have 
enlarged  around  a  fibrous  tumour,  it  may  regain  its 
normal  bulk  when  the  tumour  is  removed  ;  and  we 
sometimes  see  a  sensible  diminution  in  the  size  of 
anhypertrophied  heart  when  the  derangements  which 
produced  it  no  longer  act.  Moreover,  hypertrophy 
may  be  completely  reduced  by  a  general  lowering 
of  the  nutrition  of  the  body.  Thus,  in  early  stages 
of  pulmonary  phthisis,  the  heart  may  be  hyper- 
trophied  ;  but  when  death  occurs  in  a  late  period 
of  the  disease,  the  organ  is  rarely  found  enlarged, 
and  is  even  wasted  ;  though  according  to  Peacock's 
tables,  less  so  than  in  other  wasting  diseases. 

J.  F.  Payne. 

HYPINOSIS  (uTTo,  under;  and  Is,  lv6s,  flesh).— 
Deficiency  of  fibrin  in  the  blood.  See  Blood, 
Morbid  Conditions  of. 

HYPNOTICS(  viruos,  sleep).  —  Measures  or  agents 
employed  to  induce  sleep.    See  Narcotics. 

HYPNOTISM  (I'/TTcos,  sleep). — A  synonym  for 
Braidism.    .S'<  t  Kraiijism  ;  and  Mesmerism. 

HYPOCHON  DRIASIS  {6n6,  under;  and  x^^^pos, 
a  cartilage). — Synon.  :  Fr.  Hypochoiidi-ie  ;  Ger. 
Hypochondrie. 

Description. —The  term  'hypochondriasis'  is 
derived  from  an  ancient  hypothesis  that  the  .sym- 


ptoms of  this  disorder  were  due  lo  perturbations  of 
natural  force  generated  in  the  liver  and  pylorus,  to 
which  idea  the  frequent  prevalence  of  flatulence 
probably  conduced.  The  condition  thus  called  is 
really  a  disease  of  the  nervous  system.  It  is  a 
form  of  mental  un.soundness  closely  allied  to  melan- 
cholia, of  which,  indeed,  it  often  forms  the  initial 
stage.  It  is  characterised  by  a  morbid  anxiety, 
either  without  any,  or  having  only  very  slight, 
foundations,  relative  to  the  state  of  physical  health. 
The  patient  thinks  about  his  health  unduly,  ob- 
serving himself  with  restless  care,  examining 
especially  the  characteristics  of  his  secretions,  trans- 
lating into  evidence  of  progressive  organic  mischief 
every  trivial  departure  from  perfect  action  of  his 
organs,  and  becoming  more  and  more  absorbed  in 
precautions  against  the  malady  with  which  he 
believes  himself  affected.  Nothing  that  happens 
tends  to  the  side  of  reassurance.  If  his  sleep  be 
disturbed,  the  symptom  may  be  portentous,  he 
thinks,  of  brain-softening  ;  if  it  be  sound,  the 
patient,  instead  of  being  comforted,  fears  apoplexy. 
Constipation  of  the  bowels  signifies  obstruction  ; 
a  slight  diarrhoea  implies  coming  exhaustion.  Every- 
thing which  he  reads  or  hears  in  reference  to  disease 
the  patient  applies  to  his  own  case,  examining  him- 
self on  every  point  thus  presented  to  his  mind,  and 
rarely  failing  to  find  something  which  dovetails 
with  symptoms  of  his  own.  For  he  recognises 
only  the  points  of  resemblance  ;  the  features  of 
difference  are  unconsciously  ignored.  In  some 
cases  the  patient  is  constant  in  referring  his  troubles 
to  one  particular  organ.  Year  after  year  his  story 
is  the  same  :  it  is  his  stomach,  liver,  brain,  or  some 
other  organ,  which  is  in  fault  ;  but  always  the  same. 
In  other  instances  there  is  a  vacillation  quite  as 
remarkable.  Routed,  perhaps,  by  the  convincing 
arguments  of  his  adviser,  he  is  forced  to  yield  the 
position  which  he  had  assumed,  but  only  to  take 
an  equally  strong  one  in  reference  to  some  other 
part  of  his  frame.  These  diversities  strongly  recall 
the  fixed  and  shifting  delusions  of  insanity.  The 
patient  is  prone  to  wander  from  one  doctor  to 
another,  often  carrying  with  him  a  bundle  of  pre- 
scriptions and  a  long  written  list  of  questions, 
which  must  receive  categorical  answers.  Ap- 
parently satisfied  at  the  time,  he  speedilv  recollects 
some  point  upon  which  he  has  not  received  assurance, 
and  this,  he  conceives,  vitiates  the  whole  of  the 
explanation  and  advice  which  have  been  given  to 
him,  and  he  is  plunged  again  into  his  previous 
state  of  anxiety  and  doubt.  Where  circumstances 
do  not  involve  forced  labour  for  existence,  the 
patient  passes  his  time  in  chasing  his  health,  which 
is  always  contriving  to  elude  his  grasp.  If  he  holds 
an  appointment,  he  will  resign  it  in  order  to  have 
full  opportunity  for  studying  himself :  and,  his 
occupation  once  gone,  he  finds  too  late  that  it  was 
his  best  friend,  and  he  then  ascribes  to  his  forced 
idleness  all  the  ills  which  had  induced  him  to  seek 
retirement. 

In  many  cases  the  most  careful  examination  can 
discover  no  signs  of  disease,  and  the  patient  wears 
the  aspect  of  health  ;  or  there  may  be  a  worn, 
anxious  look.  In  others  there  may  be,  especially 
in  the  digestive  organs,  .slight  deviations  from  per- 
fect integrity,  which  explain  some  of  the  symptoms, 
but  not  the  exaggerated  apprehensions  to  which 
they  give  rise. 

Hypochondriasis  is  a  chronic  disorder.  It  may 
continue,  and  this  perhaps  most  frequently,  as  a 


HYPOCHONDRIASIS 


HYPODERMIC  MEDICATION  705 


harmless  peculiarity  attached  to  a  life  which  is  not 
perceptibly  shortened  in  length,  though  often  sadly 
diminished  in  utility  and  happiness,  by  its  sym- 
ptoms. Or  there  may  be  an  improvement  practi- 
cally amounting  to  a  cure,  which  will  endure  for  a 
longer  or  shorter  period.  In  the  decline  of  life, 
however,  there  is  very  apt  to  be  a  return  of  sym- 
ptoms, which  are  often  then  much  exacerbated.  Or 
hypochondriasis  may  pass  into  true  melancholia, 
and  then  the  bodily  health,  previously  the  constant 
object  of  solicitude,  improves  wonderfully.  Indeed, 
nothing  more  is  heard  about  it. 

/Etiology. — Hypochondriasis  is  very  much  more 
common  in  the  male  than  in  the  female  sex.  The 
period  of  life  most  prone  to  it  is  Irom  201040  years 
of  age.  It  is  apt  to  occur  in  those  who  inherit  a 
tendency  to  insanity,  and  the  disease  in  its  own 
peculiar  form  is  often  hereditary.  Excesses  of 
various  kinds,  especially  on  the  side  of  the  sexual 
system,  will  precipitate  the  appearance  and  intensify 
the  symptoms  of  the  affection,  but  it  is  doubtful 
whether  they  can  altogether  originate  it.  The 
same  may  be  said  of  gout,  which  is  apt  to  be  asso- 
ciated with  the  condition,  and  to  complicate  its 
symptoms.  Depressing  moral  circumstances  also 
are  not  without  influence  in  determining  an  onset 
of  hypochondriasis  in  those  predisposed  to  it.  This 
is  especially  true  of  mental  strain.  The  frequent 
occurrence  of  some  deviation  from  healthy  condition 
in  the  liver,  stomach,  or  bowels,  which  is  noted  in 
these  cases,  would  suggest  that,  probably  through 
an  interruption  to  the  perfect  nutrition  of  the  body, 
diseases  of  these  viscera  bear  their  part  in  the 
causation  of  hypochondriasis.  The  intercurrence 
of  internal  hasmorrhoids  with  bleeding  is  very 
common,  and  this  would  manifestly  tend  to  keep 
up,  if  it  did  not  originate,  the  disease.  Stricture 
and  chronic  ulcer  of  the  intestines  are  occasionally 
associations  which  probably  also  influence  the  ap- 
pearance of  hypochondriasis. 

Anatomical  Characters. — There  are  no  ana- 
tomical characters  peculiar  to  the  disease. 

Diagnosis.  —  When  careful  examination,  which 
must  never  be  omitted,  has  disproved,  so  far  as  is 
possible,  the  existence  of  organic  disease  tending 
to  produce  the  symptoms  described  by  the  patient, 
it  sometimes  becomes  a  question  whether  the  case 
is  one  of  hypochondriasis  or  of  melancholia. 

In  the  former  there  is  no  tendency  to  suicide  ;  on 
the  contrary,  a  strong  desire  to  live  pervades  the 
sufferer's  mind,  and  impels  him  to  endless  search 
for  the  cure  of  his  ailments.  He  delights  in  con- 
sulting medical  men  and  entering  into  the  minutest 
details  which  he  thinks  can  aid  them  in  helping 
him.  Up  to  a  certain  point  his  story  is  frequently 
characterised  by  a  logical  accuracy,  which  fails  him, 
however,  in  some  point  of  great  importance,  by 
which  the  conclusions  are  invalidated.  The  melan- 
cholic patient,  on  the  other  hand,  is  often  suicidal 
and  always  despairs  of  any  relief  to  his  condition, 
the  description  of  which,  as  given  by  him,  is  con- 
fused, frequently  incoherent,  and  unintelligible.  6'c<? 
iMelancholia. 

Prognosis.  —  Early  and  marked  hypochondriasis 
occurring  in  a  person  with  a  strong  hereditary  taint 
of  insanity,  without  any  definite  cause  of  mental 
depression,  is  of  ill  omen.  Such  a  case  very  often 
drifts  into  pronounced  melancholia. 

The  prognosis  is  more  favourable,  perhaps,  the 
less  strongly  marked  the  hereditary  predisposition 
and  the  more  evident  and  adequate  the  immediate 


causes  to  which  the  patient  has  been  exposed,  the 
most  potent  of  which  are  sexual  or  alcoholic  excesses, 
mental  strain  or  shock,  or  the  sudden  change  from 
a  life  of  activity  to  one  of  forced,  and,  as  the  sequel 
shows,  uncongenial  leisure. 

Treatment. — Moral  treatment  alone  is  of  any 
influence  in  a  large  majority  of  cases.  When  there 
is,  however,  manifest  anajmia,  a  history  of  syphilis, 
evidences  of  gouty  mal-assimilation,  accumulation 
of  fxces,  catarrh  of  the  intestinal  canal,  or  haemor- 
rhoids, the  therapeutics  proper  to  these  conditions 
should  be  employed.  Alcoholic  stimulants  should 
be  avoided.  Travel,  especially  under  judicious  com- 
panionship, and  the  encouragement  of  regular, 
definite,  and  useful  employment  for  the  attention 
and  the  physical  powers,  are  the  most  potent  means 
of  treatment,  by  which  the  disease  may  be  often 
much  ameliorated,  and  sometimes  cured.  Ridicule 
of  the  patient's  sufferings  will  rarely  or  never  be  of 
service,  but  at  the  same  time  a  habit  of  prescribing 
for  all  the  symptoms  as  they  arise  must  be  avoided. 

T.  Buzzard. 

HYPODERMIC  MEDICATION  {{mo,  under; 
Sfpfia,  the  skin). — Synon.  :  Fr.  La  inethade  Iiypo- 
deri?iit]iie ;  Ger.  Hypoder)iiatischc  Injection  der 
Arziieitiiittel. 

Definition. — The  introduction,  by  means  of  a 
sharp-pointed  hollow  needle,  of  various  drugs  into 
the  subcutaneous  cellular  tissue. 

Method  of  Applica  iton. — The  needle,  which 
must  be  sharp  and  smooth  at  its  point,  should  always 
be  sterilised  either  by  holding  it  in  the  flame  of  a 
spirit-lamp  for  a  few  seconds,  or  by  immersing  it 
in  boiling  water.  It  is  a  good  plan  both  before  and 
after  use  to  fill  and  empty  the  syringe  several  times 
with  a  hot  solution  of  one  in  twenty  carbolic  acid. 
If  a  hypodermic  tablet  is  used,  it  should  be  dis- 
solved in  a  syringeful  of  sterilised  water  ;  if,  on  the 
other  hand,  a  ready-made  solution  of  the  drug  is 
used,  the  dose  to  be  administered  should  be  accu- 
rately gauged  by  moving  down  the  button  to  the 
required  mark  on  the  piston.  Both  methods  guard 
against  the  possibility  of  overdosage.  A  fold  of 
skin  is  pinched  up,  or  otherwise  stretched,  between 
the  left  thumb  and  index-finger,  the  needle  is  pushed 
firmly  and  sharply  into  the  cellular  tissue,  and,  the 
liarrel  of  the  syringe  being  steadied  between  the 
right  index  and  middle  fingers,  the  fluid  is  slowly 
injected  by  pressure  with  the  right  thumb  on  the 
end  of  the  piston.  This  method  is  generally  pain- 
less or  nearly  so.  The  proceeding  is  modified  in 
certain  cases.  Thus,  ergotinin  should  be  injected 
deeply  into  the  muscular  tissue  ;  and,  in  some  in- 
stances, cocaine  is  injected  into  the  cutis  vera  (see 
Anaesthesia,  Local).  Local  ill-effects,  such  as 
pain,  abscess,  bleeding,  and  ecchymosis,  are  almost 
always  avoidable  with  proper  precautions.  Except 
in  some  rare  instances,  only  parts  with  abundant 
subjacent  cellular  tissue  should  be  selected.  Such 
parts  as  the  face,  forehead,  and  ears,  as  well  as  the 
neighbourhood  of  large  vessels,  are  to  be  avoided. 
General  ill-effects  may  arise  from  injections,  espe- 
cially of  narcotics,  in  diabetics,  alcoholics,  and  the 
subjects  of  renal  disease.  Solutions  should  be  made 
with  vehicles  which  fulfil  the  following  conditions  : 
(I)  They  should  have  a  high  solvent  power.  (Some 
drugs,  however,  can  only  be  administered  in  a  state 
of  suspension.)  (2)  They  should  be  permanent,  not 
deteriorating  by  keeping.  (3)  They  should  be  un- 
irritating.    Carbolic  acid  or  boric  acid  may  often 
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be  added  to  the  solution  with  advantage.  Paroleine 
is  the  best  vehicle  for  the  injection  of  carbolic  acid, 
eucalyptol,  iodoform,  and  turpentine.  Solutions 
should  be  kept  in  glass-stoppered  bottles,  or  her- 
metically sealed  glass  capsules.  Soluble  tablets  are 
both  convenient  and  portable. 

Instruments.  —  For  general  purposes  a  simply 
constructed  and  accurately  graduated  syringe  with 
a  capacity  of  twenty  minims  should  be  used  It 
should  be  adapted  to  an  aseptic  metal  case  with  two 
or  more  needles,  and  a  supply  of  silver  wires  to  keep 
their  canals  clear.  The  needles,  which  should  be 
sharp  and  smooth  at  the  point,  may  be  made  of 
nickled  steel  or  gilded  platinum.  The  weakest 
part  of  the  needle  is  just  at  the  shoulder,  and  this 
should  always  ,  be  carefully  examined  before  use. 
By  an  ingenious  contrivance  the  needle  may  be 
passed  through  the  shoulder  before  the  latter  is 
screwed  on  to  the  nozzle  of  the  syringe,  and  any 
defect  is  thus  quickly  and  easily  remedied.  Drying 
and  consequent  shrinking  of  the  piston-packing  may 
be  obviated  by  a  metal  cap  which  is  applied  to  the 
nozzle  after  using  the  syringe.  An  instrument  not 
in  frequent  use  may  easily  be  kept  in  good  condi- 
tion by  occasionally  washing  it  out  with  hot  car- 
bolised  water.  Where  the  barrel  consists  of  glass, 
the  metal  parts  should  never  be  attached  by  cement. 
Some  makers  manufacture  the  syringe  entirely  of 
metal.  The  mimins  are  best  marked  on  the  piston, 
which  should  have  a  screw-thread  on  which  a  button 
runs.  In  this  way  the  dose  can  be  accurately 
gauged  and  fixed  before  the  injection  is  made.  The 
piston,  which  should  have  a  simple  sliding,  not  a 
screw-action,  is  terminated  at  the  top  by  a  flat  knob 
which  is  pressed  by  the  thumb  when  the  injection  is 
made.  In  some  cases,  as  in  the  injection  of  alcohol, 
ether  and  saline  solutions,  syringes  of  larger  capacity 
may  be  used  to  avoid  multiple  injections.  From 
time  to  time  the  instrument  should  be  boiled. 

Advantages.  —  These  are  obvious,  but  the 
method  has  its  limitations.  The  hypodermic  injec- 
tion of  such  drugs  as  morphine  and  cocaine  should 
always  be  under  the  direct  control  of  the  practi- 
tioner, and  ought  never  to  be  entrusted  to  the  patient 
or  the  friends.  As  compared  with  other  modes  of 
drug-administration,  the  advantages  of  the  hypo- 
dermic may  be  briefly  summed  up  as  follows  : 
( I )  Greater  rapidity  of  absorption  and  more  speedy 
effect  as  in  the  relief  of  pain,  and  the  production 
of  vomiting,  or  rapid  stimulation  ;  (2)  a  strictly 
local  effect  as  in  the  injection  of  cocaine  or  /3-eucaine 
(see  An.esthesia,  Local)  ;  (3)  an  efficient  method 
of  administration  when  other  methods  are  impos- 
sible—e.g.  cases  of  vomiting,  nausea,  and  other 
conditions  due  to  an  irritable  or  diseased  stomach, 
cases  of  dysphagia,  and  certain  cases  of  delirium, 
mania,  or  coma  ;  and  (4)  less  risk  of  a  cumulative 
effect  (Eulenburg). 

Remedies  used  Hypodermically,  and 
Diseases  for  which  they  are  employed  : — 

Acidum  Benzoicum. — Benzoic  acid,  10  grains  ; 
alcohol,  to  112  minims.  Dose,  from  8  to  16  minims. 
(The  solution  should  be  slightly  warmed  before 
use.)  Used  zs,  a  respiratory  stimulant  in  the  col- 
lapse of  acute  fevers,  and  in  urjemia. 

Acidum  Carbolicwn.  —  Pure  carbolic  acid,  I  or  2 
grains  ;  paroleine,  or  water,  to  112  minims.  Dose, 
8,  16,  or  24  minims.  Used  in  erysipelas,  malignant 
pustule,  and  other  infective  diseases. 

Acoiiiiina. — The  B.  P.  preparation  should  be  em- 
ployed.   Aconitine,  l  grain  ;  dilute  sulphuric  acid, 
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q.s.  ;  distilled  water,  to  |  ounce.  (Martindale.) 
Dose,  I  or  2  minims.  The  first  dose  should  not  ex- 
ceed r,J,7  grain.  It  has  been  used  in  various  forms 
of  neuralgia,  especially  of  the  trigeminal,  and  in 
various  other  diseases,  but  in  most  cases  the  use  of 
the  Tinct.  Aconiti  per  os  is  preferable. 

ySf/ier. — Sulphuric  ether  is  the  best  form  for 
hypodermic  use.  It  may  be  employed  alone,  i:i 
combination  with  alcohol,  or  with  camphor  ( i  in  10). 
Used  in  cases  of  collapse,  whether  arising  from  in- 
jury or  disease. 

Alcohol,  in  doses  of  30  to  60  minims,  in  the  form 
of  whisky  or  brandy,  may  be  used  for  the  same  pur- 
poses as  ether,  by  deep  injection. 

Ammonice,  Liquor. — Dose,  2  to  5  minims  hypo- 
dermically or  intravenously.  Of  great  value  in 
syncope  from  any  cause,  and  in  threatened  death 
from  embolism.    See  Saline  Solutions. 

Aiuyl  Nitris. — Nitrite  of  am  yl,  I  part;  alcohol, 
9  parts.  Z'<jj'e,  8  to  1 2  minims,  i/i'erfin  threatened 
death  during  chloroform  anesthesia,  in  strychnine- 
poisoning,  and,  especially,  in  angina  pectoris. 

Antipyrine,  in  doses  of  from  4  to  5  grains, 
cautiously  increased,  in  fresh  aqueous  solution. 
Used  in  various  neuralgias  and  to  relieve  the  pains 
of  tabes  dorsalis.  It  should  be  injected  along  the 
course  of  the  hyper-sensitive  nerve.  The  first  effect 
is  painful,  but  the  resulting  anaesthesia  often  lasts 
for  several  days. 

Apoiiiorphiun  Hydrocliloriduiii. — Dose,  5  to  10 
minims  of  the  freshly  prepared  B.P.  solution,  or 
tablets  ~  to  ~  grain.  An  over-dose  may  kill  by 
causing  profuse  bronchial  secretion  (Lauder  Brun- 
ton).     Used  as  a  prompt  emetic. 

Aijiia. — Iced  water  has  been  used  hypodermically 
with  some  success  for  the  relief  of  pain  (e.g.  scia- 
tica) and  to  reduce  pyrexia.  Hot  water  has  been 
also  used  for  localised  pain  over  a  limited  area. 
But  the  most  important  method  is  that  which  is 
known  as  Hypodermoclysis — the  '  injections  mas- 
sives'  of  French  authors.  Sterilised  water  con- 
taining some  saline,  or  salines,  in  weak  solution  is 
employed  at  a  temperature  of  100°  F.  The  follow- 
ing is  a  useful  formula  :  Sodium  chloride,  I  drachm  ; 
boiled  water,  I  pint.  One  to  three  pints  of  this 
solution  may  be  injected  3  or  4  times  daily.  The 
apparatus  required  consists  of  a  glass  receiver  from 
the  lower  end  of  which  a  tube  leads  to  a  fine  trocar. 
The  skin  at  the  point  of  puncture  (the  lumbar, 
gluteal,  scapular,  or  submammary  region)  having 
been  sterilised,  and  the  apparatus  also  rendered 
aseptic,  the  needle  is  pushed  steadily  and  quickly 
into  the  cellular  tissue,  and  the  fluid  is  allowed  to 
flow  in  slowly  and  evenly,  the  rate  of  influx  being 
regulated  by  the  height  at  which  the  receiver  is 
placed.  Diff'usion  and  absorption  may  be  facilitated 
by  occasional  gentle  massage.  When  the  needle 
is  withdrawn  collodion  is  applied  to  the  puncture. 
Direct  injection  into  the  veins  has  been  recom- 
mended and  practised  (see  Saline  Solutions), 
but,  as  a  general  rule,  the  hypodermic  method  is 
preferable  on  account  of  its  absolute  safety. 

Hypodermoclysis  is  invaluable  in  various  forms 
of  hemorrhage,  in  shock,  and  in  septic  conditions 
of  the  blood.  It  is  thus  used  in  uraemia,  septicamia, 
and  diabetic  coma  ;  also  in  the  collapse  of  cholera 
and  in  peritonitis.  In  cases  of  urgency,  when  the 
apparatus  is  not  at  hand,  rectal  saline  injections 
may  be  used  in  the  first  instance.  Intraperitoneal 
saline  injections  have  also  been  used  successfully. 

Arsenium  and  its  preparations.- — Great  care  is 
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necessary  to  prevent  local  irritation.  Fowler's  so- 
lution, I  part  ;  distilled  water,  2  parts,  may  be 
employed.  Used  in  various  nervous  and  cutaneous 
diseases  and  in  septic  conditions.  Recommended 
by  Jaccoud  and  others  in  tubercular  affections.  See 
.SoDll  Cacodylas,  under  this  article. 

Atropina. — Neutral  sulphate  of  atropine,  i  grain; 
distilled  water,  to  2  ounces  160  minims.  Dose, 
8  minims  {yX<\  g""^'")-  The  solution  must  be  freshly 
])repared.  Tablets  .j-ij,  yi,-,,  grain,  dissolved  in 
hot  water,  are  useful.  Used  as  an  antisudorific  and 
antisialogogue  ;  also  as  an  analgesic,  especially  in 
combination  with  morphine. 

Aicri  CIiloridiDii. — Dose,  grain  in  20  minims 
of  distilled  water.  Used  in  some  syphilitic  affec- 
tions, also  to  cure  (??)  the  alcohol-habit. 

Caffeina. — Caffeine,  20  grains;  sodium  salicy- 
late, 175  grains  ;  distilled  water,  to  I  drachm 
(3  minims  =  I  grain).  Dose,  i  to  6  minims  (Mar- 
tindale  and  Westcott).  Used  in  various  nerve- 
pains,  chronic  alcoholism,  cardiac  dropsy,  and  in 
poisoning  by  alcohol,  opium,  and  cocaine. 

Calabarina,  Physosligmatis  Extractuin.  Cala- 
barine.  Extract  of  Calabar  Bean. — The  latter  is 
best  adapted  for  hypodermic  use.  Extract  of  Cala- 
bar bean,  10  grains ;  rectified  spirit,  10  minims  ; 
rub  together  till  smooth,  and  add  gum  acacia, 
10  grains  ;  mix,  and  add  gradually  distilled  water 
to  half  an  ounce.  Dose,  3  to  12  minims.  Eserine 
salicylate,  —  grain,  may  also  be  employed.  Used 
in  tetanus,  strychnine-poisoning,  and  enuresis. 

Chloroforinuiu. — Dose,  10  to  20  minims.  Rarely 
used  as  a  substitute  for  morphine  in  various  painful 
affections. 

Cocaina. — Dose,  2  to  5  minims  of  the  B.  P. 
solution,  or  tabloids  of  i,  \,  or  J  grain.  Chiefly 
used  to  produce  local  ansesthesia,  either  alone  or  in 
combination  with  morphine  according  to  Schleich's 
method  (see  An.'ESTHESIa,  Local).  Cocaine  has 
also  been  used  for  the  relief  of  megrim,  hemicrania, 
and  other  nervous  affections,  as  well  as  to  overcome 
the  craving  for  morphine  and  alcohol.  It  must  be 
used  with  caution.    See  Habits. 

Coda'iia. — The  phosphate  may  be  used  in  doses 
of  ^  to  |-  grain  in  20  minims  of  distilled  water. 
Used  mostly  in  diabetes  mellitus. 

Conina. — The  hydrobromate  in  doses  of  rr„  to  i 
grain  has  rarely  been  used  in  various  spasmodic 
nervous  affections. 

Curara. — Best  administered  hypodermically  and 
in  doses  of  grain.  Used  in  tetanus  and  hydro- 
phobia. 

Dii:;italiuuiii . — Dose,  ji-j  grain  in  20  minims  of 
distilled  water.  Used  very  exceptionally  hypo- 
dermically. 

Erf^otiin'ua.  —  Ergotinine  citrate  in  doses  of  ~^  to 
luu  grain  in  hot  aqueous  solulion  may  be  used,  or 
3  to  10  minims  of  the  Injectio  ErgotK  Hypodermica, 
B.  P. ,  may  be  given.  Used  in  uterine  ha;morrhage, 
hemoptysis,  and  other  hemorrhages.  It  should  be 
injected  deeply. 

^-Eucaine  Hydrochloride. — A  synthetic  substance 
closely  allied  to  cocaine,  is  soluble  I  in  20  of  water. 
It  is  less  toxic  than  cocaine,  and  does  not  affect  the 
pupils.  Used  to  produce  local  anesthesia.  See 
An.'ESTHESIa,  Local. 

Ferri  Aminonio-citras. — Dose,  2  grains  and  up- 
wards.   Rarely  tised  in  anx-mia. 

Gclatinuiii.  —Has  been  used  with  success  in  some 
cases  of  aneurysm  and  hemijphilia.  Its  use  is 
dangerous  when  there  is  kidney  trouble.  Dose, 


six  to  eight  ounces  of  a  sterilised  solution  injected 
into  the  gluteal  region  twice  or  thrice  weekly.  See 
Aneurysm. 

Hydrari^yrniii.  — Mercury  and  its  salts.  Mercury 
should  only  be  used  hypodermically  in  very  excep- 
tional cases,  e.g.  in  grave  and  rapidly  progressive 
syphilitic  visceral  lesions,  and  to  overcome  obstinate 
local  syphilitic  affections.  It  must  always  be 
avoided  in  dyscrasic  conditions,  as  well  as  in  renal 
disease,  diabetes  mellitus,  and  atheroma.  Bacelli's 
method  may  be  used  of  injecting  20  minims  of  a 
I  per  cent,  solution  of  the  cyanide  every  day  or 
every  other  day  till  the  desired  effect  is  produced, 
or  the  plan  of  Lang  of  Vienna,  which  is  claimed  to 
be  unirritating,  may  be  adopted.  Lang  uses  a 
50  per  cent,  mixture  of  metallic  mercury  with  fat 
and  oil,  which  he  calls  'grey  oil.'  The  mixture  is 
warmed  to  a  temperature  of  23°  or  24°  C.  before 
use,  and  0"05  c.c.  (=  0^04  gramme  of  mercury)  is 
injected  twice  weekly  till  improvement  sets  in,  and 
then  every  5  or  8  days  until  there  is  apparent  cure. 
After  this,  two  injections  at  intervals  of  10  to  14 
days  are  given  as  supplementary  treatment.  Eight 
to  twelve  injections  in  all  generally  suffice. 

Hyoscina  and  its  salts. — The  hydrobromide  in 
doses  of  T,5j;  to  or  ^  grain  in  aqueous  solution 
should  be  employed.  Used  to  quiet  excitement  and 
induce  sleep,  especially  in  maniacal  cases,  in 
puerperal  mania,  and  in  the  insomnia  due  to  worry. 
It  is  only  temporarily  useful  in  paralysis  agitans. 
It  may  be  used  as  an  antisialogogue  and  antisudorific. 
It  is  not  an  analgesic. 

Morphime  Tartras. — Other  salts  may  be  used, 
but  this  is  the  least  irritating.  Dose  of  the  Injectio 
Morphine  Hypodermica,  B.P.,  2  to  5  minims. 
Morphine  may  be  combined  with  cocaine  [see 
An,*;sthesia,  Local)  or  with  atropine.  It  is  used 
for  the  relief  of  pain,  to  induce  sleep,  to  arrest 
nervous  vomiting,  and  in  the  treatment  of  some 
forms  of  diabetes  mellitus.  It  is  unsafe  in  structural 
disease  of  the  kidneys.  Great  care  must  be  taken 
to  avoid  inducing  the  morphine-habit.  See  Mor- 
phine-Habit, p.  611. 

Aluscarina  is  similar  in  its  action  and  uses  to 
pilocarpine,  over  which  it  possesses  no  advantage. 

Nitroglyceriuuin  or  Trinitrin.  —  Tablets  of 
~;  grain  dissolved  in  distilled  water  ;  to  be  injected 
deeply.  Of  great  value  in  anginal  attacks,  especially 
when  these  are  due  to  double  aortic  disease.  In 
these  cases  where  there  is  insomnia  and  feeble 
cardiac  action  a  combination  of  trinitrin  ^ri^  grain, 
morphine  \  grain,  and  strychnine  jij  grain,  affords 
great  relief  Trinitrin  is  also  used  in  some  forms 
of  asthma  and  in  sea-sickness. 

Pilocarpi  Hie  Nitras. — Dose,  up  to  \  grain. 
Used  as  a  powerful  diaphoretic. 

Quinina. — The  hydrobromide  or  the  hydro- 
chloride may  be  used  in  doses  of  5  to  I  grain 
dissolved  in  hot  water  20  minims. 

Sodii  Cacodylas.  —TYvvi  is  obtained  from  Cacodyl, 
one  of  the  series  of  compounds  formed  by  arsenic 
with  alcohol-radicles.  (^acodylate  of  sodium, 
which  contains  55  per  cent,  of  arsenious  acid,  is 
best  administered  hypodermically,  and  in  this  way 
it  has  a  much  wider  range  of  action  than  arsenic. 
Further,  its  use  is  not  attended  with  pain,  and  it  is 
less  likely  to  disturb  the  system.  Gauthier  recom- 
mends the  following  formula  :  Sodium  cacodylate, 
6"40  granmies  ;  carbolised  alcohol,  10  drops  ;  and 
distilled  water,  100  drachms.  This  mixture  should 
be  boiled  for  a  few  moments,  and  then  made  up  to 
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100  drachms  with  distilled  water.  Each  cubic 
centimetre  (i6  minims)  contains  5  centigrammes 
(I  grain)  of  cacodylic  acid.  One  dose  is  given 
every  day  for  8  or  10  days,  and  then  an  interval  of 
8  or  10  days  is  allowed.  The  drug  is  very  ttseful 
in  tubercular  diseases,  in  some  cases  of  diabetes 
mellitus,  in  exophthalmic  goitre,  and  even  in 
leuch3smia.  It  is  useful  also  as  a  palliative  in 
cancer  of  the  stomach.  It  must  not  be  used  where 
here  is  hcemorrhage. 

Sparteine  Sulphate. — Dose,  ^  to  ^  grain.  A 
useful  substitute  for  digitalis  as  a  cardiac  tonic. 

Strophauthiti  is  very  rarely  used  as  a  cardiac 
stimulant  and  tonic. 

Strychnina. — The  hydrochloride  in  doses  ranging 
from  to  ^  grain  in  aqueous  solution  is  in  more 
or  less  constant  hypodermic  use.  It  is  an  invaluable 
respiratory  and  vaso-motor  stimulant.  Hence  it  is 
of  great  value  in  threatened  cardiac  failure,  espe- 
cially when  due  to  acute  pulmonary  disease.  It  is 
useful  in  failing  respiratory  action  due  to  opium- 
poisoning.  It  is  of  great  value  in  various  forms  of 
paralysis. 

Stypticiii  or  Cotarnine  Hydrochloride  is  obtained 
by  the  oxidation  of  narcotine.  It  is  useful  in 
various  forms  of  uterine  haemorrhage,  but  it  has  no 
influence  on  bleeding  due  to  neoplasms.  The  dose 
is  three  grains  deeply  injected  into  the  gluteal  mus- 
cles, to  obtain  an  immediate  effect. 

Water.  —  See  Aqua,  p.  706. 

Andrew  S.  Currie. 

HYPODERMOCLYSIS  ;  Sip/xa  ;  K^iats,  a 
drenching). — Synon.  :  Fr.  Injections  massives. — 
The  hypodermic  injection  of  artificial  serum  or  saline 
solutions.  See  Hypodermic  Medication  :  Aqua. 
See  also  Saline  Solutions. 

HYPOGLOSSAL  NERVE,  Disorders  of.— 

The  hypoglossal  nerve  is  the  motor  nerve  for  the 
tongue,  and  for  most  of  the  other  muscles  which 
are  attached  to  the  hyoid  bone,  the  exceptions 
being  the  stylo-hyoid,  the  mylo-hyoid,  and  the 
middle  constrictor  of  the  pharynx.  It  also  supplies 
the  sterno-thyroid  muscle. 

I.  Paralysis. — Paralysis  of  this  nerve  is  shown 
chiefly  by  the  resulting  interference  with  the  move- 
ment of  the  tongue — '  glossoplegia.' 

^^LTlOLOGY. — The  hypoglossal  nerve  may  be 
damaged  in  any  part  of  its  course  by  the  growth  of 
tumours,  even  outside  the  skull  ;  but  is  most  com- 
monly affected  at  its  origin  from  the  medulla,  by 
pressure,  meningitis,  syphilitic  processes,  or  by 
caries  of  the  upper  cervical  vertebrae.  The  tongue 
is  also  paralysed  by  disease  of  the  nucleus  of  origin 
of  the  hypoglossal  fibres,  but  its  paralysis  is  then 
associated  with  that  of  the  lips,  and  commonly  also 
of  the  palate,  pharynx,  and  glottis  (see  L.VBIO- 
Glosso-Laryngeal  Paralysis).  Such  paralysis 
may  be  sudden,  from  local  softening,  or  gradual, 
from  nuclear  degeneration.  The  latter  form  is 
often  part  of  progressive  muscular  atrophy,  due  to 
a  similar  affection  of  the  motor  structures  in  the 
spinal  cord.  Disease  of  the  motor  tract  above  the 
nucleus  also  causes  paralysis  of  the  tongue,  together 
with  the  face,  arm,  and  leg  of  the  same  side.  The 
tongue  then  deviates  towards  the  paralysed  side. 
In  disease  of  the  left  hemisphere,  with  aphasia, 
there  is  a  curious  inability  to  protrude  the  tongue  : 
this  is  absent  in  disease  of  the  right  hemisphere. 
Bilateral  glossoplegia  commonly  results  from  dis- 
ease of  the  nucleus  or  its  neighbourhood,  rarely 


from  symmetrical  disease  of  the  lower  part  of  the 
motor  region  of  the  cortex  in  what  has  been  termed 
'  pseudo-bulbar  paralysis. '  Unilateral  paralysis, 
when  isolated,  is  generally  due  to  disease  of  the 
fibres  of  the  nerve  within  or  outside  the  medulla. 

Sy'mptoms. — In  unilateral  paralysis,  the  tongue 
at  rest  is  in  its  normal  position  in  the  mouth,  but 
its  root  is  higher  up  on  the  paralysed  than  on  the 
normal  side,  in  consequence  of  the  loss  of  the  tonic, 
or  voluntary,  contraction  of  the  posterior  fibres  of 
the  hyo-glossus.  Within  the  mouth,  the  tongue  is 
moved  freely  to  the  healthy  side,  but  is  not  moved 
to  the  paralysed  side.  When  protruded,  it  deviates 
towards  the  paralysed  side,  because  the  protrvision 
is  the  result  of  the  action  of  the  fibres  of  the  genio- 
glossus,  and  the  tongue  is  pushed  over  towards  the 
weaker  side.  In  bilateral  paralysis  the  tongue  lies 
in  the  mouth  behind  the  teeth,  and  cannot  be  pro- 
truded. If  the  loss  of  power  is  complete,  the 
tongue  cannot  be  projected  over  the  lower  teeth. 
It  is  broad  and  flabby,  if  there  is  no  atrophy,  and 
sometimes  when  atroph)'  is  associated  with  fatty 
overgrowth.  When  there  is  wasting,  as  is  gene- 
rally the  case  when  the  nerve  or  nucleus  is  diseased, 
the  tongue  is  shrunken  and  its  surface  is  wrinkled, 
on  one  side  or  both.  The  faradic  irritability  of  the 
muscular  fibres  is  then  lost.  In  unilateral  paralysis, 
articulation  and  deglutition  are  little  impaired. 
The  pronunciation  of  labials  and  the  production  of 
falsetto  notes  may,  however,  be  difficiilt.  In  bila- 
teral paralysis,  articulation  is  much  impaired. 
Phonation,  however,  is  perfect,  unless  the  lar}'nx  is 
also  paralysed.  Mastication  is  interfered  with,  be- 
cause the  food  cannot  be  moved  about  in  the 
mouth.  Deglutition  is  also  impaired,  because  the 
food  cannot  be  rolled  into  the  fauces ;  and  soft 
foods,  when  they  reach  the  pharynx,  may  be  driven 
again  into  the  mouth,  in  consequence  of  the  absence 
of  the  natural  supporting  movement  of  the  tongue. 
Taste  is  not  primarily  affected,  but  may  be  some- 
what dulled,  because  the  patient  is  unable  to  move 
sapid  substances  over  the  surface  of  the  tongue. 

Diagnosis. — The  position  of  the  lesion  is  indi- 
cated by  the  associations  of  the  paralysis.  If  the 
disease  is  in  the  motor  tract  above  the  nucleus 
(pons,  crus,  or  hemisphere),  there  is  hemiplegic 
weakness,  partial  or  complete,  on  the  side  of  the 
paralysis  of  the  tongue.  In  disease  of  the  nucleus 
the  paralysis  is  commonly  bilateral,  is  associated 
with  paralysis  of  the  lips  and  throat,  and  there  is 
usually  wasting.  Disease  of  the  fibres  of  origin 
within  the  medulla  from  a  small  area  of  softening 
may  be  associated  with  paralysis  of  the  opposite 
limbs,  so  that  the  tongue  deviates  from  the  para- 
lysed side  instead  of  towards  it.  \^^^en  the  disease 
is  at  the  surface  of  the  medulla,  the  paralysis  is 
commonly  associated  with  that  of  the  corresponding 
half  of  the  palate  and  vocal  cord,  from  disease  of  the 
adjacent  spinal  accessory  nerve.  In  all  these  cases 
there  is  commonly  wasting,  but  it  may  be  slight. 
The  diagnosis  of  the  pathological  cause  of  the 
paralysis  rests  on  the  course  of  the  affection,  and  on 
the  presence  of  any  causal  and  associated  condition. 
The  chief  sources  of  error  in  diagnosis  arise  from 
the  fact  that  in  hysteria  the  tongue  is  often  volun- 
tarily but  persistently  protruded  towards  one  side  ; 
the  nature  of  the  deviation  is  recognised  by  its 
extreme  degree  and  by  the  freedom  of  movement 
within  the  mouth.  In  facial  paralysis,  with  lateral 
deviation  of  the  orifice  of  the  mouth,  the  tongue 
may  be  protruded,  consensually,  in  the  middle  of 
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this,  and  therefore  to  one  side  of  the  middle  line 
of  the  face,  and  thus  may  seem  to  deviate.  A 
knowledge  of  the  fact  will  prevent  error. 

Prognosis. — This  is  usually  unfavourable,  on 
account  of  the  gravity  of  the  disease  which  damages 
the  nerve  or  centre.  Even  in  syphilitic  cases, 
recovery  is  often  incomplete  unless  early  and  ener- 
getic treatment  can  be  adopted. 

Treatment. — The  treatment  of  paralysis  of  the 
hypoglossal  nerve  is  that  of  the  causal  disease. 
Tonics,  counter-irritation,  iodide  of  potassium  and 
mercury,  with  the  application  of  electricity  to  the 
tongue  if  there  is  reason  to  anticipate  recovery  of 
some  nerve-fibres,  are  the  most  important  remedies 
to  be  employed,  according  to  the  petiological  indi- 
cation. The  most  convenient  method  of  applying 
electricity  is  by  means  of  a  tongue-depressor  in  a 
wooden  handle,  the  blade  being  insulated  by  a 
coating  of  sealing-wax  where  it  comes  in  contact 
with  the  lips. 

2.  Spasm. — Spasm  in  the  parts  supplied  by  the 
hypoglossal  nerve  is  rare.  The  tongue  participates 
in  the  convulsive  movements  in  epilepsy,  is  jerked 
between  the  champing  jaws,  and  thus  becomes 
bitten.  It  is  sometimes  the  seat  of  persistent  tonic 
spasm  in  hysteria.  Cases  have  been  met  with  in 
which  the  tongue  is  affected  with  a  '  functional 
spasm  '  in  speaking,  analogous  to  '  writer's  cramp,' 
but  these  are  so  rare  as  scarcely  to  need  detailed 
description.  W.  R.  Gowers. 

HYPOSPADIAS  (6Tr6,  under  ;  and  .nraa.,  I  draw, 
or  tear). — A  malformation  of  the  penis  in  which 
the  orifice  of  the  urethra  is  underneath  or  behind 
the  glans.    See  Penis,  Diseases  of. 

HYPOSTASIS  {vTr6,  under;  and  o-Taais,  stand- 
ing, settlement).- -This  term  is  applied  to  that 
condition  of  the  veins  of  a  part  which  consists  in 
an  overfulness,  with  a  diminution  in  the  rate  of 
flow  of  the  contained  fluid,  caused  by  a  failure  in 
the  propelling  forces  of  the  circulation. 

HYPOTONUS.— Nervous  System,  Ex- 
amination of. 

HYSTERIA  (uo-Te'po,  the  womb). — Synon.  :  Fr. 
Hysteric;  Ger.  Hysteric. 

Introduction.—'  Hysteria  '  is  a  term  the  ety- 
mology of  which  is  misleading,  and  had  best,  there- 
fore, be  disregarded.  It  is  often  improperly  applied 
to  cases  of  simple  malingering,  and  others  which  do 
not  admit  of  ready  explanation.  Its  use  is  best  re- 
stricted to  a  condition  of  the  nervous  system  fairly 
defined,  but  the  intimate  pathology  of  which  is  not 
known,  characterised  by  the  occurrence  of  convul- 
sive seizures,  and  by  departures  from  normal  function 
of  various  organs,  leading  to  very  numerous  and 
often  perplexing  symptoms.  These  are  apt  to 
simulate  those  commonly  arising  from  definite 
alterations  of  structure,  but  differ  from  the  latter  in 
the  fact  that  they  may  often,  even  when  at  their 
worst,  be  removed  instantaneously,  usually  under 
the  influence  of  strong  emotion.  It  would  seem 
that  there  is;  a  disturbed  or  congenitally  defective 
condition  of  the  cerebral  substance,  involving  in  all 
cases  the  highest  nervous  centres,  and  in  various 
examples  extending  more  or  less  also  to  some  of 
those  which  preside  over  automatic  phenomena. 
Partial  or  complete  suspension  of  inhibitory  in- 
fluence would  appear  to  be  the  most  patent  result 
of  the  condition,  whatever  it  be  ;  and  this  is  re- 


cognised as  well  in  regard  to  the  mental  as  to  the 
more  evidently  physical  processes  belonging  to  cere- 
bral function.  A  laugh  which  cannot  be  checked, 
but  continues  until  tears  flow  or  the  limbs  become 
convulsed,  is  a  typical  example  of  such  a  suspension 
of  control,  and,  if  studied,  throws  light  upon  the 
nature  of  a  considerable  portion  of  the  phenomena 
of  hysteria.  The  jerking  expirations  of  laughter 
arise  from  excitation  of  the  respiratory  centre  ;  and 
when  this  excitation,  uncontrolled  by  higher  centres, 
acquires  an  abnormal  strength,  it  extends  to  other 
parts  of  the  medulla  oblongata  and  spinal  cord,  and 
produces  general  convulsions.  It  overflows,  as  it 
were,  into  other  nervous  centres,  which  in  health 
would  receive  none  of  the  exciting  impulse.  Be- 
tween the  lowest  (automatic)  functions  of  the  cere- 
bro-spinal  nervous  system  and  the  highest  (psychical) 
there  is  an  ever-increasingly  complex  system  of 
excito-motor  processes,  which  may  be  in  part  or 
wholly  under  the  pathological  influence,  whatever  it 
be.  Hence  the  bizarre  character  of  the  hysterical 
phenomena,  and  the  circumstance  that  the  sym- 
ptoms always  include  modifications  of  those  pro- 
cesses which  underlie  the  mental  faculties.  The 
suspension  of  the  power  of  control  possessed  by  the 
higher  centres  explains  the  irregular  movements, 
spasms,  and  convulsions.  In  hysteria,  hyperfesthesia 
and  pain  would  appear  to  be  dependent  upon  such 
a  molecular  change  being  initiated  in  the  sensory 
ganglionic  centres  as  is  ordinarily  propagated  from 
the  periphery.  Hysterical  paralysis,  on  the  other 
hand,  signifies  that  the  power  of  the  higher  centres 
in  liberating  movements  is  in  abeyance.  In  hyste- 
rical anaesthesia  it  is  probably  feeling  or  sensory 
perception,  and  not  the  function  of  the  more  imme- 
diate sensory  apparatus,  which  is  in  abeyance,  while 
the  reflex  actions  which  result  from  excitation  of  sen- 
sory nerves  may  be  performed  in  an  orderly  manner. 
A  patient  may  work  a  needle  with  fingers  which 
can  be  touched  or  pricked  without  the  act  being 
felt.  Tactile  impressions  are  conveyed  to  the  gan- 
glionic centres  by  the  afferent  nerves,  and  excite 
the  action  of  efferent  nerves  so  that  the  muscles  are 
contracted.  What  is  wanting  is  the  participation 
of  those  higher  centres  in  which  consciousness  runs 
parallel  to  this  physiological  action. 

jEtiology.  — Predisposiugcaiises.  —  It  is  probable 
that  a  state  of  more  or  less  imperfect  development 
of  the  higher  nervous  centres,  of  congenital  origin, 
very  frequently,  if  not  always,  underlies  the  various 
circumstances  which  apparently  conduce  to  the  hys- 
terical condition. 

The  female  sex  is  much  more  prone  than  the  male 
to  the  affection,  which  usually  occurs  between  the 
ages  of  fifteen  and  thirty,  and  most  frequently  of  all 
between  fifteen  and  twenty.  Luxury  ;  ill-directed 
education,  and  unhappy  surroundings  ;  celibacy 
where  not  of  choice,  but  enforced  by  circumstances  ; 
unfortunate  marriages  ;  alcoholism  ;  premature  ces- 
sation of  ovulation  ;  and  long-continued  trouble — 
all  predispose  to  hysteria.  A  somewhat  frequent 
antecedent  is  a  long  and  wearisome  nursing  of  a  sick 
relation,  with  much  broken  rest.  The  disorder  is 
only  exceptionally  found  in  women  suffering  from 
diseases  of  the  genital  organs,  and  its  relation  to 
uterine  and  ovarian  disturbance  is  probably  neither 
more  nor  less  than  that  which  obtains  in  other 
neuroses.  Exception  must  be  made  in  the  case  of 
prostitutes  affected  with  venereal  disorders,  who  are 
very  prone  to  hysteria.  In  this  class,  however,  the 
condition  is  complicated  by  the  physical  and  moral 
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influences  to  which  their  life  subjects  them,  and 
aiTiong  these  alcohol  frequently  occupies  a  very  im- 
portant place.  Like  epilepsy,  megrim,  and  some 
forms  of  insanity,  hysteria  is  prone  to  be  intensified 
at  the  catamenial  period. 

The  occurrence  of  hysteria  (although  compara- 
tively rarely)  in  males  is  sufficient  of  itself  to  disprove 
the  uterine  theory  of  causation. 

Determining  causes. — These  include  painful  im- 
pressions ;  long  fasting  ;  strong  emotions  ;  imita- 
tion ;  and  shock  to  the  nervous  system,  physical  or 
moral. 

Symptoms  and  Diagnosis. — In  the  limited 
space  in  which  it  is  necessary  that  the  subject  of 
hysteria  should  be  treated,  it  will  be  best  to  de- 
scribe together  some  of  the  most  frequent  forms 
which  the  neurosis  takes,  and  the  principles  upon 
which  a  diagnosis  can  be  made,  Hysteria  produces 
symptoms  which  may  be  referred  to  every  function 
of  the  body.  For  consideration  they  may  be 
roughly  classed  in  the  following  groups,  it  being 
understood  that  all  may  occur  either  coincidently  or 
in  succession  :  ( l )  Alental ;  ( 2)  Sensory  ;  (3)  Motor  ; 
(4)  Circulatory  ;  and  (5)  Visceral. 

1.  Mental. — The  intelligence  may  be  apparently 
of  good  quality,  the  patient  evincing  sometimes  re- 
markable quickness  of  apprehension  ;  but,  carefully 
tested,  it  is  found  to  be  wanting  in  the  essentials  of 
the  highest  class  of  mental  power.  The  memory 
may  be  good,  but  judgment  is  weak,  and  the  ability 
10  concentrate  the  attention  for  any  length  of  time 
upon  a  subject  is  absent.  So  also  regard  for  accu- 
racy, and  the  energy  necessary  to  ensure  it  in  any 
work  that  is  undertaken,  are  deficient.  The  emo- 
tions are  excited  with  undue  readiness,  and  when 
aroused  are  incapable  of  control.  Tears  are  occa- 
sioned not  only  by  pathetic  ideas  but  by  ridiculous 
subjects,  and  peals  of  laughter  may  incongruously 
greet  some  tragic  announcement.  Or  the  converse 
may  take  place  :  the  ordinary  signs  of  emotion  may 
be  absent,  and  replaced  by  an  attack  of  syncope, 
convulsion,  pain,  or  paralysis.  Perhaps  more  con- 
stant than  other  phenomena  in  hysteria  is  a  pro- 
nounced desire  for  the  sympathy  and  interest  of 
others.  This  is  evidently  only  one  of  the  most 
characteristic  qualities  of  femininity,  uncontrolled 
by  the  action  of  the  higher  nervous  centres,  which 
in  a  healthy  state  keep  it  in  subjection.  There  is  very 
frequently  not  only  a  deficient  regard  for  truthful- 
ness, but  a  proneness  to  active  deception  and  dis- 
honesty. So  common  is  this,  that  the  various 
phases  of  hysteria  are  often  assumed  to  be  simple 
examples  of  voluntary  simulation,  and  the  title  of 
disease  refused  to  the  condition.  But  it  seems  more 
reasonable  to  refer  the  symptom  to  impairment  of 
the  highly  complex  nervous  processes  which  form 
the  physiological  side  of  the  moral  faculties. 

2.  Sensory. — Pain,  hyperesthesia,  and  anaesthesia 
occur  with  perhaps  equal  frequency.  The  diagnosis 
of  the  hysterical  origin  of  such  alterations  of  sensi- 
bility is  effected  partly  by  excluding,  so  far  as  is 
possible,  the  presence  of  other  causes,  and  partly 
by  consideration  of  any  accompanying  or  antecedent 
peculiarities  of  manner  and  conduct.  Hysterical 
pain,  where  it  is  associated  with  some  evident  local 
change,  is  found  to  be  greatly  in  excess  of  that 
which  would  ordinarily  accompany  the  observed 
cause.  Where  pain  or  hyper^esthesia  is  complained 
of  in  situations  and  of  a  character  which  would 
commonly  point  to  some  existing  inflammation,  it  is 
necessary,  by  examination  of  the  pulse  and  tempera- 


ture, to  exclude  such  a  condition.  Hysterical  pain 
is  apt  to  cease  suddenly  when  the  attention  is 
diverted,  and  to  be  increased  by  inquiry  and  sym- 
pathy. Some  of  the  most  common  seats  of  pain 
and  tenderness  are  the  following  : — 

{a)  The  lower  part  of  the  side  of  the  chest  (usually 
the  left)  simulating  intercostal  neuralgia,  but  dis- 
tinguished from  it  by  the  tenderness  being  wide- 
spread, superficial,  and  not  confined  to  certain 
points.  Pressure  here  will  sometimes  occasion  dis- 
turbances of  respiration  and  circulation. 

(It)  Some  of  the  vertebral  spines,  usually  in  the 
cervical  and  upper  dorsal  region.  From  the  error 
of  mistaking  this  for  commencing  disease  of  the 
vertebrae  numbers  of  young  women  have  been  con- 
fined to  a  couch  for  months  and  years,  and  their 
health  permanently  damaged.  The  points  of  dia- 
gnosis are  the  patient's  antecedents  :  there  is  often  a 
history  of  aphonia,  or  paralysis,  or  hysterical  fits. 
Or  it  may  happen  that,  long  after  the  pain  has  been 
first  complained  of,  the  patient  has  been  seen  to  take  a 
prodigious  amount  of  exercise  o)i  some  one  occasion 
without  complaint.  A  very  much  slighter  pressure, 
too,  causes  pain  than  is  at  all  usual  in  vertebral 
caries.  It  has  to  be  carefully  remembered,  how- 
ever, that  a  patient  affected  with  vertebral  disease 
may  also  be  hysterical. 

(c)  Acute  pain  in  a  joint,  occurring  usuall)'  some 
little  time  after  a  slight  injury  and  giving  rise  to 
suspicion  of  inflammation,  but  distinguished  from 
this  by  the  fact  that  after  a  few  days  of  great  pain 
the  joint  does  not  feel  hot  to  the  touch,  and  is  not 
swollen,  and  that  the  thermometer  shows  no  rise  of 
temperature.  The  pain  is  more  easily  excited,  too, 
by  touching  the  skin  than  by  pressing  the  articula- 
tory  surfaces  against  each  other.  See  Joints, 
Diseases  of ;  and  Pain  IN  Visceral  Disease. 

It  is  necessary  to  remember  that  in  locomotor 
ataxy  there  may  be  exquisite  pains  (of  a  shooting 
character)  having  their  seat  in  a  joint  or  its  neigh- 
bourhood, and  accompanied  by  some  localised  hy- 
peresthesia of  the  skin.  The  disease  rarely  affects 
young  females,  but  it  may  do  so,  and  the  condition 
is  then  liable  to  be  mistaken  for  hysteria.  See  Tabes 
Dorsalis. 

(d)  Tenderness  of  the  mamma  or  darting  pains 
through  its  substance,  recalling  those  of  scirrhus. 
The  absence  of  any  lump,  and  the  effect  of  engaging 
attention,  will  serve  to  ensure  the  distinction. 

(e)  Pain  in  the  head  of  very  severe  character, 
'  like  a  nail  being  driven  into  the  skull '  (''^''J'"-*')- 
This  is  probably  neuralgic,  and  is  by  no  means  con- 
fined to  the  hysterical.  There  is  also  a  more  dif- 
fused pain,  described  as  of  great  violence  and 
exceedingly  obstinate.  This  pain  is  sometimes 
suggestive  of  cerebral  tumour,  from  which,  how- 
ever, it  may  often  be  distinguished  by  the  fact  that 
the  ophthalmoscope  shows  no  optic  neuritis,  that 
there  is  no  vomiting,  and  that  localised  paralysis  is 
absent.  But  very  great  caution  is  necessar)'  in 
coming  to  a  conclusion  that  severe  and  long-con- 
tinued pain  in  the  head  is  hysterical.  Errors  of 
diagnosis  in  this  direction  are  very  common  indeed. 
And  here  it  may  be  well  to  say  that  in  an  accurate 
knowledge  of  the  characteristics  of  the  disease  sup- 
posed to  be  simulated  lies  the  only  safety  as  regards 
the  diagnosis  of  hysteria.  Nor  must  it  be  forgotten 
that  persons  with  serious  organic  disease  are  fre- 
quently aftected  also  with  hysterical  symptoms. 

(/)  Epigastric  tenderness.  Careful  pressure  will 
often  show  that  the  tenderness  is  at  the  origin  of  the 
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recti  abdominis  muscles,  and  not  in  the  stomach. 
But  there  is  sometimes  pain  in  the  stomach  itself, 
and  this  may  be  associated  with  disgust  for  food  or 
depraved  appetite. 

(^)  Tenderness  in  one  or  other  iliac  region,  deep 
pressure  upon  which  will  sometimes  evolve  hysteri- 
cal symptoms,  and  also  in  some  cases  of  hysterical 
convulsions  will  check  the  paroxysm. 

Aiiicsthesia  and  analgesia  are  apt  to  be  found 
sometimes  on  both  sides,  but  much  more  frequently 
in  one  half  of  the  patient's  body,  parted  off  from 
the  other  by  the  median  line,  and  thus  involving 
apparently  half  the  head,  face,  and  trunk,  as  well 
as  the  upper  and  lower  extremities,  though  it  may 
be  in  different  degrees  of  intensity.  It  not  seldom 
happens  that  the  patient  is  herself  unaware  of  the 
existence  of  this  insensibility  until  examination  has 
disclosed  it.  The  loss  of  sensibility  sometimes 
affects  also  the  special  senses  ;  and  smell,  taste, 
hearing,  sight,  and  the  perception  of  colour,  may 
each  or  all  be  lost  on  one  side.  It  is  frequently 
associated  with  tenderness  in  the  iliac  region  of  the 
same  side  ;  or  it  may  be  limited  to  a  small  patch. 
The  sense  of  touch  often  remains  while  painful  im- 
pressions and  those  of  temperature  cannot  be  per- 
ceived. The  anaesthesia  may  be  confined  to  the 
surface,  or  involve  as  well  the  deeper  structures, 
into  which  pins  may  be  stuck  without  evoking  signs 
of  pain.  Accompanying  the  analgesia  it  is  often 
seen  that  the  pin-prick  employed  to  test  the  condi- 
tion fails  to  draw  blood  on  the  affected  side,  while 
readily  doing  so  in  the  opposite  limb.  The  left 
conjunctiva  is  often  the  seat  of  anesthesia,  so  that 
it  may  be  touched  or  even  rubbed  without  any  reflex 
movements  of  the  eyelids  being  excited.  So  also 
the  pharynx  may  be  tickled  without  exciting  the 
ordinary  spasmodic  contraction,  and  the  epiglottis 
touched  by  the  finger  without  inconvenience.  A 
very  frequent  symptom  is  loss  of  reflex  contraction 
when  the  sole  of  the  foot  is  tickled  with  a  feather 
or  pointed  instrument.  This  is  sometimes  com- 
plete ;  in  other  cases  prolonged  titillation  will  evoke 
a  plantar  reilex  of  greater  or  less  extent.  Where 
this  absence  of  (or  extremely  lowered)  plantar  reflex 
occurs  in  a  person  who  has  previously  been  highly 
susceptible  to  tickling  of  the  foot-sole,  and  common 
sensation  is  still  preserved,  it  is  a  very  important 
symptom  of  hysteria.  Such  affections  of  cutaneous 
sensibility  or  of  reflex  action  may  have  to  be  looked 
for,  as  they  are  often  unsuspected  by  the  patient 
herself.  As  regards  diagnosis,  the  existence  of 
peripheral  nerve-lesions  may  be  excluded  Ijy  the 
absence  of  trophic  disturbance  or  change  in  the 
electrical  reaction  of  the  muscles.  The  condition 
is  not  likely  to  be  confounded  with  hemiplegia,  un- 
less perhaps  when  it  has  immediately  followed  a 
convulsive  attack,  and  is  accompanied  by  apparent 
loss  of  power  in  the  limbs.  Examination  of  the 
patient  and  her  history  will  suffice  for  the  diagnosis. 

The  other  special  senses  also  may  be  disordered 
in  hysteria.  There  may  be  intolerance  of  light, 
subjective  sense  of  taste  or  smell,  roaring  noises  in 
the  ears  ;  or,  conversely,  loss  of  sight  (either  in  half 
of  both  eyes,  or  in  one  eye),  loss  of  smell,  or  taste, 
or  hearing.  Or  there  may  be  feelings  as  of  a  limb 
or  other  part  being  enormously  enlarged,  of  the 
body  being  confined  in  a  stiff"  case,  of  the  feet  being 
drawn  up  by  strings  under  them,  of  '  pins  and 
needles'  around  the  waist,  or  of  numbness  and 
coldness  in  one  half  of  the  body  (commonly  the  left). 
It  may  be  said  generally  of  the  disorders  of  sensa- 


tion that  they  are  capricious  in  their  appearance, 
coming  and  going  as  they  would  not  did  they  depend 
upon  organic  disease  (this  recurrence  is  especially 
significant)  ;  that  they  are  very  apt  to  ensue  upon 
some  moral  shock  or  convulsive  seizure  ;  and  that 
careful  examination  will  prove  them  to  be  unac- 
companied by  such  other  symptoms  as  would  be 
likely  to  be  present  did  they  depend  upon  the 
organic  alteration  which  they  simulate. 

3.  Motor. — The  principal  motor  symptoms  in 
hysteria  are  local  spasm,  more  or  less  general  con- 
vulsion, and  paralysis.  A  common  symptom  of 
hysteria  is  the  globus  hystericus.  A  lump  like  an 
egg  appears  to  the  patient  to  arise  from  the  epigas- 
trium, and,  travelling  upwards  to  the  throat,  causes 
a  sensation  of  choking,  and  is  often  accompanied  by 
an  outburst  of  tears. 

Spasm  affecting  some  of  the  various  muscles  con- 
cerned in  the  'respiratory  acts  gives  rise  to  a  great 
variety  of  symptoms  highly  characteristic  of  hysteria. 
There  may  be  cough  of  a  peculiarly  sharp,  ringing 
character,  constant  except  during  sleep,  unaccom- 
panied by  expectoration,  strongly  influenced  by 
moral  causes.  A  little  observation  will  show  that 
the  cough  does  not  occur  when  the  patient  is  quite 
alone  and  apparently  no  one  within  earshot  ;  but, 
on  the  other  hand,  is  greatly  intensified  by  inquiry 
and  solicitude.  It  ceases  during  sleep.  Ausculta- 
tion of  the  chest  shows  no  departure  from  the  normal 
state.  Sometimes,  instead  of  cough,  a  loud  expi- 
ratory sound  is  produced,  of  most  discordant 
character,  resembling,  perhaps,  a  railway  whistle, 
the  quacking  of  a  duck,  or  the  barking  of  a  dog  ; 
and  this  may  take  place  irregularly,  or  may  be 
marked  by  a  curiously  distinct  periodicity.  Or 
there  may  be  rapid,  deep  whooping  inspirations, 
with  signs  of  suffocation.  Occasionally  with  the 
hysterical  cough  there  is  a  hypersecretion  of  mucus  ; 
and  if,  as  often  happens,  there  is  also  disturbance  of 
digestive  functions  and  consequent  tendency  to 
emaciation,  and  at  the  same  time  such  constriction 
of  the  air-passages  as  gives  rise  to  sibilant  rales,  a 
priiud  facie  resemblance  to  phthisis  is  presented, 
which  can  only  be  distinguished  by  prolonged  ob- 
servation, aided  by  the  stethoscope  and  thermo- 
meter. Laughing  and  crying  are  very  frequent 
forms  of  expiratory  spasm.  Yawning,  hiccough, 
and  sneezing  are  also  met  with.  Clonic  spasm  of 
muscles,  especially  of  those  moving  the  head  and 
shoulders,  or  back,  is  not  uncommon  ;  or  one  of 
the  muscles  of  the  thigh  may  be  so  affected,  and  the 
apparent  pulsation  caused  by  the  rhythmical  con- 
tractions give  rise  to  a  suspicion  of  aneurysm. 

Tonic  spasm  of  one  or  more  muscles  of  a  limb  is 
still  more  frequent.  It  is  often  very  obstinate,  and 
after  enduring  for  months  or  j'ears  may  suddenly 
resolve  without  any  permanent  alteration  being  left 
behind. 

Contracture  of  a  limb  thus  produced  may  con- 
tinue during  sleep,  and  even  resist  the  influence  of 
chloroform  inhalation,  unless  this  is  pushed  to  its 
full  extent.  Should  one  of  the  abdominal  muscles 
be  thus  affected,  an  abdominal  tumour  is  produced, 
which  may  be  mistaken  for  some  growth  in  the 
cavity  ;  and  if  the  pulsations  of  the  aorta  should  be 
communicated  to  it,  a  strong  priind  facie  resem- 
blance to  abdominal  aneurysm  is  caused.  The  best 
mode  of  diagnosis  is  by  faradisation,  which,  if  per- 
severed in  for  several  minutes,  will  exhaust  the  mus- 
cular contractility  and  cure  the  ailment  if  it  be  of 
this  kind.    If  it  is  not  a  '  phantom  tumour '  of  this 


712 


HYSTERIA 


description,  but  a  genuine  growth,  the  muscle  will 
be  contracted  by  the  current,  and  it  may  then  be 
possible  to  feel  the  tumour  as  something  evidently 
distinct  from  the  muscle. 

Convulsive  seizures  are  of  common  occurrence, 
and  are  usually  preceded  by  a  sense  of  suffocation, 
difficulty  of  swallowing,  pain  in  the  belly  or  stomach, 
headache,  vertigo,  or  some  indescribable  sensation 
in  one  of  the  extremities.  There  is  often  a  cry  as 
of  one  being  choked,  unlike  the  peculiar  wailing 
shriek  which  may  usher  in  the  epileptic  seizure. 
Usually  there  is  not  the  extreme  suddenness  of 
attack  which  characterises  epilepsy,  but  the  patient 
may  be  manifestly  struggling  against  the  seizure  for 
a  small  but  appreciable  interval.  When  at  last  she 
falls,  she  does  not  usually  do  so  with  violence  enough 
to  receive  severe  injury,  and  positions  of  danger  are 
generally  avoided.  The  epileptic  not  infrequently 
falls  into  the  fire,  the  hysterical  patient  never.  The 
spasms  of  muscles  which  succeed  are  often  tetanic 
in  character,  and  sometimes  wear  an  aspect  of 
design — the  patient  grips  articles  with  her  hands  or 
teeth.  The  face  may  be  more  or  less  red.  In 
epilepsy  it  is  usually  first  pale  and  then  livid. 

There  is  often  more  or  less  complete  opisthotonos, 
which  is  usually  absent  in  epilepsy.  It  has  been 
doubted  whether  consciousness  is  ever  completely 
lost  in  an  hysterical  fit ;  but  though  for  the  most 
part  perhaps  it  is  retained  during  the  attack,  there 
are  certainly  cases  in  which  it  is  to  a  great  extent 
in  abeyance.  It  is  characteristic  of  hysteria  that, 
however  rapid  and  violent  the  contortions,  the 
patient  usually  avoids  inflicting  any  serious  injury 
upon  herself.  During  the  attack  gesticulations  and 
language  are  apt  to  be  used  which  may  be  reproach- 
ful, or  marked  by  an  amatory  character  as  regards 
some  bystander,  such  as  is  calculated  to  cause  him 
considerable  embarrassment.  There  may  be  a  single 
convulsive  seizure,  terminated  by  a  fit  of  weeping 
and  the  passage  of  a  large  quantity  of  almost  colour- 
less urine  of  low  specific  gravity.  Or  there  may  be 
a  succession  of  attacks  extending  sometimes  over 
several  hours.  The  tongue  is  not  bitten.  As  a  rule, 
the  hysterical  patient  rapidly  returns  to  her  ordinary 
condition  after  the  outburst  is  completed,  and  fails 
to  show  the  heaviness  and  tendency  to  deep  sleep 
which  is  characteristic  of  epilepsy.  Where  there  is 
during  many  hours  a  long-continued  succession  of 
fits  with  brief  intervals  of  immunity,  considerable 
doubt  may  arise  as  to  the  nature  of  the  attacks, 
because  a  very  similar,  numerous,  and  rapid  recur- 
rence of  fits  sometimes  takes  place  in  true  epilepsy. 
We  are  indebted  to  Charcot  for  the  observation  that 
while  in  the  case  of  the  epileptic  seizures  of  this 
kind  the  temperature  is  observed  to  rise  greatly 
(attaining,  for  instance,  a  height  of  105°  F.),  no 
such  great  increase  is  noted  when  the  fits  are  of 
hvsterical  origin — a  slight  elevation  only  occurring. 
The  variety  seen  in  the  character  of  hysterical  con- 
vulsions suggests  that  the  pathological  influence 
involves  the  nervous  centres,  sometimes  more  and 
sometimes  less  extensively  ;  giving  rise  to  various 
kinds  and  degrees  of  muscular  movements,  from 
those  of  a  highly  co-ordinated  or  quasi-voluntary 
kind,  down  to  those  of  a  simply  tetanic  form.  These 
latter  would  appear  to  indicate  either  that  control 
of  the  reflex  function  of  the  spinal  cord  is  tempo- 
rarily suspended,  or  that  the  cerebellar  influence,  as 
Hughlings  Jackson  suggests,  is  being  allowed  to 
have  full  play,  owing  to  some  peculiar  condition  of 
the  cerebrum  interfering  for  a  time  with  its  normal 


power  of  antagonism.  But  it  must  be  borne  in 
mind  that  the  hysterical  patient  ma)',  like  others, 
become  epileptic,  and  that  there  is  nothing  on  the 
other  hand  to  prevent  the  chronic  epileptic  from 
betraying  symptoms  of  hysteria.  Indeed  this  is  not 
at  all  infrequent  in  the  female  epileptic.  Such 
mixed  cases  are  often  difficult  of  diagnosis,  and  it  is 
usually  only  a  prolonged  observation  which  succeeds 
in  distinguishing  the  nature  of  the  condition.  Move- 
ments which  somewhat  resemble  those  of  chorea 
are  occasionally  met  with,  but  their  character  and 
the  surrounding  circumstances  usually  make  it  easy 
to  distinguish  them. 

Paralysis  may  affect  any  of  the  limbs  in  hysteria, 
but  paraplegia  is  the  more  usual  form.  Hemiplegia 
is  comparatively  rare.  The  muscles  retain  their 
nutrition.  Where  the  condition  has  existed  for  a 
considerable  period  there  is  often  at  first  a  slight 
loss  of  irritability  to  induced  currents,  but  after  a 
very  few  applications  this  becomes  normal.  At 
first,  too,  considerable  electro-cutaneousand electro- 
muscular  insensibility  may  be  present.  If  the  form 
of  paralysis  be  hemiplegic,  the  face  is  not  affected  ; 
if  paraplegic,  the  sphincters  are  not  paralysed,  and 
although  an  apparent  incontinence  of  urine  some- 
times occurs,  there  is  no  cystitis,  and  the  urine  does 
not  become  ammoniacal.  There  is  never  anj'  bed- 
sore. If  the  arm  be  the  limb  affected,  and  the  ex- 
aminer, after  flexing  it  slightly  at  the  elbow-joint, 
leaves  go,  it  will  sometimes  remain  in  the  flexed 
position,  which  it  would  not  do  in  a  flaccid  organic 
hemiplegia.  It  is  noteworthy  that,  in  half  the  cases 
of  hysterical  paralysis,  there  is  no  history  of  ante- 
cedent convulsions.  Cutaneous  anaesthesia  of  the 
extremities  will  give  rise  sometimes  to  a  pseudo- 
paralysis, and  muscular  anaesthesia  may  cause  sym- 
ptoms of  an  ataxic  character.  These  may  be  dis- 
tinguished from  the  result  of  organic  change  by 
careful  examination.  Hysterical  speechlessness  may 
be  distinguished  from  aphasia  by  the  patient  being 
able  to  write  down  with  great  facility  the  wishes  she 
is  unable  to  express  in  speech  ;  and  from  localised 
paralysis  of  the  tongue,  by  her  being  perfectly  able 
to  protrude  the  organ  and  to  swallow. 

4.  Circulatory. — There  may  be  syncope  which 
will  simulate  dying.  After  an  indescribable  sensa- 
tion at  the  heart — a  fulness,  or  stifling  feeling — the 
pulse  becomes  almost  imperceptible,  the  patient  is 
speechless,  and,  for  periods  varying  in  length,  is 
apparently  in  a  most  precarious  condition,  recovery 
taking  place  after  prolonged  sighing.  Or  there  may 
be  tumultuous  action  of  the  heart.  The  abdominal 
aorta  (and  sometimes  also  other  arteries)  is  occa- 
sionally the  seat  of  powerful  pulsations,  which  are 
visible  in  their  effects  upon  the  abdominal  wall  and 
strongly  suggest  the  existence  of  aneurysm.  The 
capillary  circulation  may  be  deranged  in  the  two 
directions  of  hyperemia  and  ischcemia.  In  the 
former  there  is  a  patch  of  redness  of  the  skin,  accom- 
panied by  a  feeling  of  burning  and  tenderness  ;  in 
the  latter,  which  is  especially  seen  in  conjunction 
with  analgesia,  the  skin  is  pale  and  no  bleeding 
follows  the  pricks  of  a  pin.  In  a  recorded  case, 
pressure  upon  a  tender  spinous  process  checked  the 
radial  pulse  for  a  time. 

5.  Visceral.  —  Vomiting  is  sometimes  a  very 
obstinate  symptom,  all  food  taken  being  speedily 
ejected,  the  condition  lasting  a  surprisingly  long 
time,  often  for  many  months,  sometimes  for  years, 
usually  without  so  much  prostration  as  might  be 
expected,  but  nevertheless  with  great  loss  of  weight. 
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Or  there  may  be  such  an  active  aversion  from  food 
as  renders  it  very  difficult  to  support  nutrition  ;  or 
a  depraved  appetite  may  cause  substances  to  be 
swallowed  which  have  no  nutritious  property.  In 
the  belly  there  is  frequently  a  hyper-secretion  of  gas 
with  spasm  of  the  bowels,  causing  borborygmi  and 
noisy  eructations.  Intestinal  gas  may  be  imprisoned 
between  two  points  of  spasmodic  contraction  of  the 
intestine,  giving  origin  to  a  tumour  capable  of  being 
moved  about  in  the  abdominal  cavity,  and  of  sudden 
resolution.  These  '  balloons,'  as  they  have  been 
called,  are  probably  sometimes  mistaken  for  tumours 
of  the  spleen,  kidney,  or  other  organ.  It  is  not 
uncommon  to  have  retention  of  urine,  the  bladder 
becoming  greatly  distended,  but  contracting  at  once 
and  expelling  its  contents  if  the  patient  be  placed 
in  a  hip-bath,  and  a  bucket  of  cold  water  thrown 
over  the  pelvis.  In  other  cases  there  is  an  unduly 
frequent  desire  to  empty  the  bladder,  and  there  may 
be  some  apparent  incontinence.  The  secretion  of 
urine  may  be  suppressed  almost  entirely  (but  this  is 
very  rare),  the  little  urine  that  is  passed  containing 
an  unusual  proportion  of  urea,  which  is  also  found 
in  the  vomiting  accompanying  this  condition. 

There  is  sometimes  very  obstinate  constipation, 
extending  over  weeks  or  even  months,  and  giving 
rise  to  enormous  impaction  of  faces — occasionally 
also  there  is  diarrhoea. 

Cases  occur  in  which  symptoms  of  cerebro-spinal 
sclerosis  of  the  insular  or  disseminated  form,  espe- 
cially paresis  of  one  or  other  limb  in  turn,  after 
persisting  perhaps  for  many  months  in  a  young 
woman,  rapidly  or  even  suddenly  disappear.  This 
circumstance  is  often  supposed  to  show  that  the  case 
was  one  of  hysteria.  It  is  probable,  however,  that 
the  view  still  generally  held  that  a  shifting  of  loss 
of  power  from  one  limb  to  another  is  really  charac- 
teristic of  hysteria  is  quite  an  error.  The  hysterical 
woman  who  has  lost  all  power  in  her  legs  will,  it  is 
true,  very  often  later  on  (while  still  paraplegic)  lose 
the  power  of  one  arm  (usually  the  left),  but  in  the 
writer's  experience  she  is  not  prone  to  lose  the 
power  in  a  limb,  then  recover  it,  and  then  lose  it  in 
another.  The  idea  of  this  shifting  of  powerlessness 
being  strongly  suggestive  of  hysteria  has  probably 
arisen  from  the  mistakes  in  diagnosing  as  hysteria 
cases  of  insular  sclerosis,  which  must  have  been  con- 
tinually occurring  before  the  latter  disease  had  been 
differentiated.  So  in  regard  to  vision.  The  hysteri- 
cal patient  will  become  quite  blind  of  one  eye, 
while  the  patient  affected  with  insular  sclerosis  will 
only  describe  obscurity  of  vision  in  one  eye  which 
gradually  becomes  more  pronounced.  It  is  doubt- 
ful if  the  sight  is  ever  entirely  lost.  The  writer 
cannot  call  to  mind,  since  he  has  been  better 
acquainted  with  insular  sclerosis,  any  case  of  simple 
hysteria  in  which  first  one  eye  lost  some  amount  of 
vision  for  a  time,  and  recovered,  and  afterwards  the 
other  eye  behaved  in  a  similar  fashion.  This  is  not 
at  all  uncommon  (is  indeed  frequently  the  case)  in 
the  course  of  insular  sclerosis.  The  marked  and 
almost  constant  occurrence  of  hysterical  symptoms 
in  the  earlier  stages  of  insular  sclerosis  often  tends 
to  obscure  the  diagnosis,  and  a  very  guarded  progno- 
sis becomes  necessary.  It  has  been  common  to 
class  such  cases  with  those  of  hysterical  paralysis  ; 
but  it  is  probable  that  they  are  examples  of  insular 
sclerosis  recovering  only  for  a  time,  as  is  charac- 
teristic of  the  disease.  Many  cases  of  insular  cere- 
bro-spinal sclerosis  are  still  erroneously  diagnosed 
as  hy  steria.    See  MULTIPLE  Sclerosis. 


SEQUEL/^•;. — Hysterical  symptoms  sometimes  pass 
into  those  of  mania,  melancholia,  and  occasionally 
also  of  dementia. 

Prognosis. — This  is  favourable  as  regards  life, 
death  from  hysteria  being  very  rare.  Recovery  for 
a  time  is  common  enough,  but  too  often  there  is  a 
return  of  the  disease,  the  symptoms  being  usually 
of  a  different  kind.  Some  patients  will  run  through 
almost  every  conceivable  phase  of  the  disorder  in 
turn.  As  a  rule  there  is  a  tendency  to  cessation  of 
the  disease  after  the  climacteric  period.  It  occa- 
sionally happens,  however,  that  the  disease  is  con- 
tinued into  an  advanced  period  of  life. 

Treatment.  —  If  Medicine  were  in  a  position  to 
regulate  the  mode  of  life,  food,  education,  and 
especially  the  selection  for  propagation  of  the 
species,  it  is  probable  that  in  succeeding  generations 
hysteria  would  become  more  and  more  rare  in  the 
race.  In  many  cases  it  can  do  ljut  little  for  the 
individual.  Intercurrent  maladies  must  of  course 
receive  the  treatment  proper  to  them.  Where 
anajmia  is  present,  much  good  may  often  be  done 
by  iron  and  arsenic.  States  of  malnutrition  tend 
to  precipitate  and  intensify  hysterical  symptoms  ; 
and  to  remedy  these  is  often  to  do  much  for  the 
concomitant  nervous  disorder. 

But  probably  the  greatest  amount  of  benefit 
which  can  be  brought  to  bear  upon  the  hysterical 
patient  is  through  her  surroundings.  A  girl  who 
has  not  spoken  above  a  whisper  for  months  while 
at  home,  will  often  recover  her  natural  tone  of 
voice  in  a  week  if  placed  under  the  judicious 
discipline  of  strangers.  This  is  a  well-known  cir- 
cumstance, and  the  fact  has  tended  very  much  to 
the  belief  that  hysteria  is  simply  vicious  simulation. 
Such  an  inference  is  unjust. 

That  an  altered  relation  of  the  ganglionic  nerve- 
cells  to  the  blood-supply  forms  at  least  a  part  of 
the  pathology  of  hysteria  appears  probable  from 
the  effects  of  fasting  in  provoking  hysterical  out- 
bursts, and  the  influence  of  food  and  stimulants  in 
postponing  them.  Ammonia  inhaled  by  the  nostrils 
is  a  well-known  and  valuable  agent  for  the  purpose. 
Alcohol  should  be  avoided  altogether,  as  there  is 
great  danger  of  excess. 

It  is  through  the  sensory  nerves  that  the  most 
rapid  influence  is  brought  to  bear  upon  the  hysterical 
condition.  Thus  cutaneous  anresthesia  and  hyper- 
festhesia  may  often  be  rapidly  cured  by  the  applica- 
tion of  strong  induced  currents  to  the  affected 
portion  of  skin  ;  aphonia  by  acting  in  a  similar 
way  upon  the  skin  covering  the  larynx.  Paralysis 
of  the  limbs  is  in  many  cases  quickly  cured  by  the 
same  means. 

Hysterical  convulsions  may  almost  always  be  cut 
short  by  douching  the  patient  very  freely  indeed 
with  cold  water.  This  should  be  poured  from  a 
height  upon  the  face.  For  a  few  seconds  there  is 
no  perceptible  effect,  then  the  breathing  becomes 
gasping,  and  the  patient  seeks  by  moving  away  to 
avoid  any  further  application.  It  often  happens 
that  the  remembrance  of  this  treatment  serves  to 
prevent  a  repetition  of  convulsions,  but  it  would 
be  wrong  to  conclude  from  this  that  the  proceedings 
of  the  patient  had  been  voluntary.  The  effect  of  the 
cold  douche  is  to  create,  through  the  medium  of 
the  cutaneous  nerves,  a  sudden  change  in  the 
character  of  the  blood-circulation,  which  may  well 
influence  the  state  of  the  ganglionic  nerve-centres. 
The  supposition  seems  fair  that  to  remember  the 
shock  is  to  have  a  weak  excitement  of  the  nerve- 
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centres  which  were  strongly  excited  by  the  applica- 
tion. 

Bromide  of  potassium,  which  is  of  such  value  in 
the  grand  inal  of  epilepsy,  has  no  influence  in 
preventing  hysterical  convulsions.  In  a  doubtful 
case  the  exhibition  of  this  drug  is  therefore  useful 
for  purposes  of  diagnosis.  Valerian  (the  powder 
or  tincture)  has  an  unquestionable  effect  in  the 
convulsive  and  spasmodic  symptoms  of  hysteria, 
little  or  none  probably  upon  the  paralytic  phases. 
Asafetida  by  enema  is  useful  in  tympanites  and 
colic  of  hysterical  origin.  Small  doses  of  strychnine 
and  opium  are  useful  in  relieving  some  of  the  dis- 
tressing feelings  complained  of  by  hysterical  patients. 

Dr.  Weir  Mitchell,  of  Philadelphia,  has  intro- 
duced a  mode  of  systematic  treatment  of  hysteria 
and  nerve-prostration,  which  has  lent  important 
aid  to  our  means  of  dealing  with  cases  of  this  kind. 
The  treatment  essentially  consists  in  the  complete 
isolation  of  the  patient,  who  lies  in  bed  and  is  fed 
and  attended  by  an  intelligent  nurse.  Under,  the 
influence  of  massage  of  the  muscles  of  the  trunk 
and  extremities,  conducted  twice  a  day  for  an  hour 
or  more,  the  patient  becomes  able  to  take  large 
quantities  of  milk  (from  60  to  100  oz.  in  twenty- 
four  hours),  besides  three  full  meals  of  highly 
nutritious  food.  By  these  means  the  nutrition  of 
the  body  undergoes  a  remarkable  improvement, 
one  or  two  stone  of  weight  being  often  added  ;  the 
muscles  become  firm,  the  skin  soft  and  elastic  ; 
the  complexion  assumes  the  hue  of  health  ;  the 
patient  regains  natural  sleep  if  this  has  been  lost  ; 
while  various  morbid  symptoms — pains,  local  ten- 
derness, contracture,  loss  of  power  in  the  limbs — 
disappear.  It  is  especially  in  cases  where  signs  of 
emaciation  have  been  present  that  this  mode  of 
treatment  may  achieve  extraordinary  success. 

It  is  often  a  question  whether  the  hysterical 
should  marry.  Where  the  disorder  is  slight  and 
the  general  health  is  good,  marriage  may  be  ad- 
vised, supposing  that  the  prospects  of  a  happy 
union  are  favourable.  But  in  very  severe  cases, 
and  especially  when  there  is  also  a  strong  neurotic 
history  in  the  family,  it  should  be  discountenanced. 
Nothing  but  harm  can  be  expected  from  the  strain 
of  domestic  cares  upon  a  congenitally  defective 
nervous  system.  T.  Buzzard. 

HYSTERIA,  TOXIC— Lead,  Poisoning  by. 


HYSTERICAL  INSANITY.  —  Almost  every 
variety  of  insanity  may  present  in  certain  patients 
features  which  are  commonly  known  and  termed 
'  hysterical.'  Melancholic  individuals  will  be 
afflicted  with  hysterical  paraplegia  or  other  para- 
lyses. Some  will  become  cataleptic  or  apparently 
unconscious.  Others  will  display  all  the  phenomena 
of  hystero-epilepsy.  Not  infrequently  do  we  see  a 
violent  outburst  of  acute  mania  culminating  and 
subsiding  in  a  brief  period  of  time,  resembling  in 
this  an  ordinary  attack  of  '  hysterics. '  It  may  be 
doubtful,  however,  whether  hysterical  insanity 
should  be  looked  upon  as  a  special  variety  of  the 
malady.  It  seems  more  correct  to  look  upon  it  as 
insanity  occurring  in  hysterical  patients,  and  cha- 
racterised by  the  phenomena  peculiar  to  them.  We 
may  expect  sudden  changes  of  symptoms,  sudden 
improvements,  and  sudden  relapses. 

Prognosis. — The  prognosis  is  unfavourable,  as 
this  form  of  insanity  is  found  in  patients  of  an 
unstable  nervous  organisation,  prone  to  frequent 
derangement.  Even  if  recovery  takes  place,  attacks 
are  not  unlikely  to  occur  subsequently. 

Treatment. — Such  persons  above  all  others 
require  moral  treatment.  Medical  treatment  should 
be  directed  towards  the  improvement  of  the  general 
health  rather  than  the  removal  of  special  symptoms. 

G.  F.  Blandford. 

HYSTERO-EPILEPSY.— ^Synon.  :  Fr.  Hys- 
tero-epilepsie  ;  Hysteric  Epileptiforme  ;  La  Grande 
Hysteric  ;  Ger.  Hystero-epilepsie. 

Definition. — This  term  has  been  so  loosely 
applied  that  it  is  incapable  of  strict  definition.  It 
is  to  the  French  school,  and  especially  to  the  late 
Professor  Charcot  of  Paris,  that  we  owe  its  applica- 
tion to  cases  of  the  convulsive  form  of  hysteria  dis- 
playing an  amount  of  severity  such  as  is  rarely 
witnessed  in  this  country.  The  term  is  sometimes 
allowed  to  cover  any  or  all  of  the  more  marked 
symptoms  of  hysteria,  whether  sensory,  motor,  or 
visceral.  In  England  its  etymology  has  led  to  its 
being  applied  to  a  class  of  cases,  essentially  epileptic 
in  origin,  but  characterised  by  convulsions  and  other 
motor  phenomena  of  a  '  purposive  '  aspect.  Under 
these  circumstances  it  is  only  necessary  to  refer  to 
the  articles  on  Epilepsy  and  Hysteria  for  further 
information. 

T.  Buzzard. 


ICE,  Therapeutic  use  of. — See  Cold,  Thera- 
peutic use  of. 

ICHTHYOSIS  (IxBU,  a  fish-scale).— Synon.  : 
Fish-skin  Disease  ;  Fr.  Ichthyose  ;  Ger.  Fischschup- 
penausschlag. 

Definition. — A  disease  which  has  obtained  its 
name  from  the  division  of  the  cuticle  into  polygonal 
plates  somewhat  like  the  scales  of  the  fish,  although 
no  overlapping  exists.  The  skin  is  dry,  rigid, 
rough,  and  greyish-green,  often  of  the  hue  of  the 
upper  surface  of  the  turbot  ;  and  the  cuticle  ex- 
foliates, in  some  places  as  dust,  in  others  as  thin 
shining  laminje  like  mica  or  bran. 


^Etiology. — Ichthyosis  may  be  regarded  as  a 
defective  development  of  the  skin,  usually,  however, 
appearing  some  months  after  birth.  In  rare  in- 
stances it  has  arisen  in  adults.  Males  are  affected 
twenty  times  as  often  as  females.  Heredity  some- 
times obtains.  The  degree  of  its  manifestation  may 
depend  on  various  circumstances,  especially  those 
relating  to  scanty  food  and  want  of  cleanliness.  It 
may  be  regarded  as  endemic  in  the  Molucca 
Islands. 

Anatomical  Characters. — The  cuticle  is  ab- 
normally copious  ;  the  fibrous  tissue  of  the  derma 
is  condensed  ;  the  papillae  are  enlarged  and 
lengthened,  and  are  sometimes  apt  to  bleed  on 
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slight  injury  ;  the  areolar  layer  is  lax  and  fatless, 
and  the  whole  integument  wants  succulence  and 
elasticity.  Further,  the  cuticle  is  hard  and  brittle, 
— the  inorganic  matter,  mainly  phosphates  and 
silica,  being  increased  fourfold — and  cracks  along 
the  lines  of  motion  or  wrinkles  of  the  skin.  The 
fragments  are  powdery  upon  the  neck,  the  front  of 
the  trunk,  and  the  flexures  of  the  joints,  angular 
and  prominent  on  their  extensor  aspects,  and  smooth 
and  polyhedral  on  the  rest  of  the  limbs.  The  follicles 
are  filled  with  dry  epithelium  and  sebum,  which  in 
places  may  concrete  and  add  to  the  thickness  of  the 
crust.  The  skin  as  a  whole  forms  coarse  wrinkles, 
and,  from  the  laxness  of  the  subcutaneous  areolar 
tissue,  moves  freely  over  the  fascia.  The  oily,  and 
sometimes  the  aqueous,  secretions  are  scanty  ;  an 
unpleasant  odour  is  often  exhaled  ;  and  the  trans- 
parency and  lustre  of  the  healthy  skin  are  wanting. 
The  hair  is  coarse  and  brittle.  The  health  of  the 
patient  is  usually  good,  but  cardiac  hypertrophy  and 
asthma  have  been  noted.  The  cold  of  winter  is 
felt  severely,  and  death  often  results  from  pulmonary 
complaints. 

Modifications  Ichthyosis  varies  according  to 

site.  On  the  limbs  it  is  most  symmetrical,  and  the 
scales  are  largest ;  on  the  hands  and  feet  the  cuticle 
is  horny,  and  there  are  deep  wrinkles  ;  and  on  the 
face  the  detached  edges  of  the  plates  cause  great 
roughness,  and  the  complexion  is  altered  to  a  brick- 
red.  Varieties  are  also  produced  by  the  amount  of 
sebum,  which  may  form  either  thick  scales  or  pro- 
jecting spines.  Such  modified  forms  have  suggested 
several  synonyms.  Thus,  when  dryness  of  the  skin 
is  conspicuous  it  has  been  termed  xerodermia — but 
this  may  progress  to  a*  more  severe  form.  When 
the  network  of  lines  bounding  the  scales  is  regular 
and  widely  stretched,  from  the  tightness  of  the 
whole  integument,  the  name  '  harlequin  skin  '  has 
been  applied,  such  instances  being  usually  congenital 
and  the  birth  premature.  When  the  smooth  surface 
has  a  mother-of-pearl  polish  it  has  been  called 
ichthyosis  nacrea.  When  the  concreted  epidermic 
and  sebaceous  substances  resemble  the  scales  of 
reptiles,  the  term  ichthyosis  serpentina  is  applied, 
although  the  monitor  is  the  reptile  whose  skin  it  is 
most  like  ;  and  finally,  the  variety  in  which  long 
spines  appear  is  designated  ichthyosis  hystrix,  the 
'  porcupine  disease.'  Malformations  of  the  eyelids, 
ears,  and  fingers  have  been  frequently  found  in 
ichthyotic  subjects.  The  disease  has  been  known 
to  disappear  fifter  eruptive  fevers,  and  after  mercu- 
rial salivation.  Palmar  and  plantar  keratosis  is 
closely  allied,  but  it  has  no  relation  to  Darier'sdisease, 
which  has  been  proved  to  be  microbic.    See  p.  362. 

Treatmp;nt. — The  principles  of  treatment  are 
as  follows  :  First,  we  must  promote  an  improved 
nutrition  of  the  body  by  the  use  of  a  generous  diet, 
including  fresh  fruits,  and  excluding  oatmeal  and 
wholemeal.  Cod-liver  oil,  arsenic,  iron,  or  other 
tonics  are  indicated.  Secondly,  it  is  necessary  to 
remove  the  excess  of  epidermic  matter  and  sordes, 
which  is  best  effected,  when  the  disease  is  limited, 
by  resorcin  or  salicylic  acid  ;  the  mixture  of  sali- 
cylic acid,  tincture  of  Indian  hemp,  and  flexible 
collodion  sold  as  '  corn-solvent  '  is  useful.  When 
the  disease  is  extensive,  ablutions  with  soft  water 
and  soft  soap,  and  especially  the  Turkish  bath  and 
shampooing,  are  beneficial.  Thirdly,  we  have  to 
stimulate  the  circulation  and  innervation  of  the  skin 
hy  friction  and  inunction  with  such  substances  as 
lanoline,  cod-liver  oil,  or  cacao-butter  mixed  with 


glycerine.  The  salve-mulls  and  super-fatted  soaps, 
as  used  by  Unna,  give  great  relief  in  localised  cases. 
Injection  of  pilocarpine  has  been  used  to  increase 
sweating  and  thus  soften  the  cuticle. 

E.  D.  Mapoi'her. 

ICTERUS  (iffCTis,  a  weasel  ;  with  yellow  eyes). 
A  synonym  for  jaundice.    See  Jaundice. 

ICTUS  SOLIS  [ictus,  a  stroke;  sol,  the  sun). 
A  synonym  for  sunstroke.    Sec  Sunstroke. 

IDAHO  HOT  SPRINGS,  in  Clear  Creek 
County,  Colorado,  U.S.A. — Thermal  waters. 
See  Mineral  Waters. 

IDIOCY  (iSiwTTjj,  a  private  individual,  a  person 
holding  no  public  position  ;  hence  a  layman  or  un- 
skilled person,  an  ignorant  clumsy  fellow).  — 
Synon.  :  Imbecility,  Feeble-mindedness  ;  Fr. 
Idiotic,  Jdiotisme,  Deinencc  innee  ;  Ger.  Blodsinn, 
Idiotic,  Idiotismns,  A^arrhcit. 

Definition.— Mental  deficiency  occurring  dur- 
ing infancy  and  the  early  periods  of  life  and  de- 
pendent upon  imperfect  development  of  the  brain, 
whether  due  to  transmitted  qualities,  injury,  mal- 
nutrition, or  disease. 

Nomenclature. — Popular  usage  associates  the 
name  '  idiot '  with  the  pronounced  and  more  de- 
graded types,  while  the  term  '  imbecile  '  has  come 
to  be  used  of  those  cases  above  the  lowest  grade, 
and  '  feeble-minded '  of  a  higher  level  still,  though 
each  of  these  terms  has  been  and  is  still  used  by 
some,  and  especially  by  American  writers,  of  the 
whole  group.  Legally,  idiot  and  imbecile  are  used 
as  synonymous  terms  in  the  Idiots  Act  18B6,  as 
opposed  to  lunatic,  though  they  are  included  under 
the  term  '  lunatic  "  in  the  Lunacy  Act  1890. 

The  term  'feeble-minded'  does  not  appear  on 
the  Statute  Book,  but  the  Elementary  Education 
(Defective  and  Epileptic  Children)  Act  1899  pro- 
vides for  children  who,  not  being  imbecile  and  not 
being  merely  dull  or  backward,  are  defective,  that 
is  to  say,  children  who,  by  reason  of  mental  or  phy- 
sical defect,  are  incapable  of  receiving  proper  benefit 
from  the  instruction  in  the  ordinary  public  elemen- 
tary schools,  but  not  in  special  classes  or  schools  for 
such  children.  The  mentally  dull  and  backward 
children  owe  their  condition  to  a  vicious  environ- 
ment after  birth  in  respect  to  nutrition  (short  of 
disease),  home  care,  and  education,  and  do  not  come 
under  our  definition. 

Description. — It  maybe  premised  that  we  have 
to  deal  with  a  great  variety  of  cases  traceable  to 
many  causes,  one  outcome  of  which  has  been  that 
the  centres  in  the  brain  which  form  the  substratum 
of  mind  have  sufl'ered  during  their  development. 
Hence  arises  a  defect  in  mental  capacity,  ranging 
in  extent  from  a  slight  departure  from  the  normal  to 
that  condition  of  profound  amentia,  in  which  only 
the  organic  functions  persist  and  the  unfortunate 
subject  perceives  nothing,  knows  nothing,  does 
nothing. 

The  cardinal  symptom  is  the  mental  condition  ; 
as  a  rule  the  whole  range  of  conscious  states  is  im- 
paired, but  in  some  cases  the  intellectual  power,  in 
others  the  moral  sense,  is  more  particularly  affected. 
Owing,  however,  to  the  intimate  relation  of  the 
nerve-centres  to  each  other  and  t"ne  close  dependence 
of  the  body  on  the  nervous  system,  both  as  regards 
function  and  nutrition,  we  find  that  the  mental  de- 
fect is  commonly  accompanied  by  profound  physical 
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alterations.  As  it  is  impossible  to  construct  a  type 
that  shall  satisfactorily  represent  such  varied  condi- 
tions, the  following  statement  of  the  more  striking 
abnormalities  found  in  different  cases,  either  singly 
or  combined,  will  serve  for  a  general  description. 

The  height  and  weight  of  mentally  defective  chil- 
dren are  less  than  normal,  but  the  difference  is  less 
on  the  average  in  girls  than  in  boys.  The  skin  is 
often  coarse,  deficient  in  elasticity  and  tone,  and 
shows  thickening  of  the  subcutaneous  tissue.  In 
some  cases  it  is  dry  and  branny,  in  others  very 
greasy  from  excessive  secretion  of  sebum ;  in 
others,  again,  perspiration  is  excessive  at  the  expense 
of  the  secretion  of  urine.  Molluscous  appendages 
are  very  common,  and  extreme  obesity  is  occasionally 
seen.  A  general  and  striking  character  is  met  with 
in  the  teeth,  which  are  often  incomplete  in  number, 
poorly  developed,  much  coated  with  tartar,  and 
loose,  very  often  crowded  and  irregular.  The 
eruption  of  the  teeth  is  much  delayed,  and  the  gums 
frequently  call  for  attention.  The  muscular  sys- 
tem, in  addition  to  the  paralyses  and  contractures  due 
to  specific  nerve-lesions,  commonly  shows  a  general 
lack  of  tone  due  to  deficient  cerebral  activity, 
though  the  reverse  condition  is  sometimes  seen 
owing  to  general  loss  of  control.  The  record  written 
in  the  bones  is  permanent  and  more  explicit,  and  is 
often  a  clue  to  the  period  of  onset  and  the  nature  of 
the  case.  They  are  sometimes  very  brittle,  and  the 
osseous  deformities  are  very  striking.  Those  of  the 
head  have  naturally  attracted  most  attention.  It  is 
now  generally  agreed  that  the  natural  growth  of  the 
skull  depends  upon  the  healthy  development  of  the 
brain,  and  that  cerebral  conditions  are  more  likely 
to  cause  than  be  caused  by  the  malformations  seen 
in  the  skull.  Among  these  are  heads  too  small,  too 
large,  or  asymmetrical  ;  skulls  short  from  back  to 
front,  round  and  high  ;  with  overhanging  or  retreat- 
ing forehead,  or  very  small  in  the  occipital  region. 
Frequent  and  significant  among  the  anomalies  are 
strongly  marked  ridges  in  the  lines  of  the  sutures — 
especially  in  the  interfrontal,  which  produces  a 
'  prow-shaped  '  cranium  ;  and  in  the  sagittal  when 
the  skull  is  called  '  scaphocephalic '  from  the 
likeness  of  the  ridge  to  a  boat's  keel  ;  this  is 
specially  marked  when,  as  sometimes  happens,  the 
head  is  also  flattened  on  either  side  of  the  ridge.  A 
similar  ridge  is  also  found  over  the  coronal  suture. 
This  condition  appears  to  depend  on  delayed  ossifi- 
cation ;  while  the  occasional  obliteration  of  the 
sutures  points  to  its  premature  completion.  On  the 
other  hand  the  lines  of  the  sutures  may  be  marked 
by  shallow  furrows,  while  the  centres  of  ossifica- 
tion are  the  site  of  pronounced  bosses.  In  cases 
with  hydrocephalus  the  usual  cranial  conditions  are 
found  (see  Hydrocephalus).  A  general  enlarge- 
ment of  the  cranium,  especially  in  the  vertical 
direction,  is  associated  with  hypertrophy  of  the 
brain,  and  the  extreme  cases  of  microcephaly,  with 
receding  forehead  and  a  circumference  of  17  inches 
or  less,  usually  present  a  brain  cortex  of  extreme 
simplicity  as  regards  convolutions,  or  a  porencepha- 
lous  condition. 

Side  by  side  with  these  cranial  anomalies  we  find 
malformations  of  the  bones  of  the  face,  and  more 
especially  of  the  jaws.  These  so-called  '  develop- 
mental neuroses '  appear  to  depend  upon  errors  of 
brain-development  occurring  early  in  intra-uterine 
life.  The  chief  points  are  general  smallness  of  the 
face,  narrow  and  high  palate,  V-shaped  or  saddle- 
shaped  dental  arch,  enlarged  alveolar  processes, 


receding  lower  jaw,  orbits  very  close  together  or 
very  wide  apart,  and  facial  asymmetry. 

The  circulation  is  generally  feeble,  rendering  the 
patient  liable  to  chilblains,  and  the  processes  of 
repair  slow.  The  temperature  of  the  body  is  com- 
monly subnormal.  The  digestive  system  is  very 
liable  to  be  deranged  by  defective  mastication,  and 
great  care  is  necessary  in  the  preparation  of  the  food 
and  in  the  exclusion  of  unsuitable  articles  of  diet. 
Constipation  readily  occurs  from  defective  innerva- 
tion, and  changes  of  temperature  and  errors  of 
diet  readily  produce  diarrhoea.  Congenital  hernia 
is  common.  The  respiratory  movements  are  want- 
ing in  vigour  and  are  often  not  under  voluntary  con- 
trol ;  hence  the  assistance  they  afford  to  the  circu- 
lation is  very  feeble,  and  these  subjects  are  very 
liable  to  succumb  to  pulmonary  affections  ;  further 
their  low  resisting  powers  render  them  very  prone 
to  contract  tuberculosis  if  placed  in  unfavourable 
circumstances,  as  on  clay-soil,  or  in  ill-ventilated 
rooms.  Obstruction  to  respiration  is  sometimes 
caused  by  nasopharyngeal  adenoids,  which  produce 
characteristic  changes  in  the  face  and  chest,  and  by 
disturbing  the  cerebral  circulation  or  causing  deaf- 
ness further  hamper  the  intelligence. 

The  sexual  organs  are  often  imperfectly  developed, 
phimosis,  undescended  testis,  and  undeveloped 
ovary  being  common  ;  puberty  is  generally  delayed. 
The  ears  are  often  defective  in  their  conformation, 
and  their  situation  abnormal  or  asymmetrical. 

While  the  presence  of  one  or  other  of  these 
morphological  faults  is  commonly  found,  this  is  not 
always  the  case  ;  on  the  other  hand,  many  of  them 
are  met  with  in  mentally  normal  individuals. 

Turning  now  to  the  nervous  system,  we  find  that 
examples  of  disordered  function  are  very  common 
and  highly  significant.  Generally  speaking,  there 
is  a  want  of  tone  and  vigour,  as  seen  in  the  inability 
to  retain  the  saliva  and  in  the  difficulty  some 
patients  have  in  standing.  All  reactions  tend  to  be 
slow  and  movements  slovenly,  and  there  is  often 
some  inco-ordination  with  a  loss  of  finer  movements. 
Thus  those  who  are  able  to  write  rarely  hold  the 
pen  in  a  facile  manner ;  walking  is  generally 
acquired  late,  and  there  is  difficulty  in  following 
objects  by  moving  the  eyes  only.  The  art  of 
cutting  up  and  conveying  food  to  the  mouth  is 
learnt  slowly  and  with  difficulty  ;  this  is  also  true 
of  putting  on  and  fastening  the  clothes,  and  per- 
forming ablutions. 

In  some  patients  movement  is  almost  wanting, 
in  others  it  is  continual  and  sometimes  rapid. 
Prominent  among  the  abnormal  movements  are 
those  due  to  epilepsy,  and  the  ataxia,  tremor,  and 
athetosis  associated  with  cerebro-spinal  degenera- 
tions. 

In  addition  to  these  a  number  of  striking  auto- 
matic and  impulsive  movements  are  met  with,  such 
as  swaying  to  and  fro,  spinning  round  and  round, 
walking  on  the  toes,  twiddling  the  fingers  in  front 
of  and  near  the  eyes,  grinding  the  teeth,  beating 
the  head  and  face,  and  making  grimaces  and 
rhythmic  noises.  These  are  characteristic  of  low- 
grade  cases.  Right-handedness  is  far  less  universal 
than  among  normal  persons.  The  name  '  micro- 
kinesis  '  has  been  applied  to  small  slow  rhythmic 
movements  often  seen  in  fingers.  The  control  of 
bladder  and  rectum  is  often  defective,  the  fault 
lying,  as  a  rule,  with  the  higher  centres  in  the 
brain. 

Speech  is  very  commonly  affected,  and  is  often 
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absent  or  nearly  so.  The  most  usual  defects  are  a 
dysarthria  and  a  lack  of  musical  quality  and  proper 
pitch,  with  perhaps  a  '  sing-song  '  rhythm.  It  is 
far  more  usual  for  these  conditions  to  depend  upon 
mal-development  of  the  higher  brain-centres  repre- 
senting the  speech-organs  than  upon  any  malformation 
of  the  organs  themselves,  which,  unless  very  marked, 
rarely  causes  trouble  in  cases  where  the  higher 
centres  are  healthy.  In  some  instances  the  absence 
of  speech  probably  depends  upon  a  condition  of  the 
highest  centres  which  precludes  the  formation  of 
ideas,  and  so  the  need  for  language  ;  even  gestures 
may  then  be  wanting.  Speech  is  usually  acquired 
very  late,  and  often  remains  infantile  in  character 
or  merely  automatic  or  echolalic.  At  the  sudden 
mental  breakdown  which  marks  the  onset  of  some 
cases  speech  may  be  lost  completely  or  nearly  so, 
and  when  the  mental  impairment  is  severe  the 
power  of  speech  is  rarely  re-acquired.  Stuttering 
and  stammering  occur  in  all  their  usual  forms  among 
the  higher  grades  of  idiocy,  rarely  in  the  lower. 
The  presence  or  absence  of  speech  cannot  be  taken 
as  a  measure  of  the  intelligence.  Its  absence  is  a 
serious  bar  to  progress  ;  and  this  is  especially  the 
case  when  the  difficulty  lies  in  the  central  processes 
by  which  words  are  perceived  as  having  meaning. 
A  high  degree  of  intelligence  is  compatible  with 
simple  motor  or  sensory  aphasia.  Deaf-mutism  is 
rarely  found  combined  with  idiocy,  and  when  so 
found  cannot  be  dealt  with  by  the  oral  method  of 
teaching.    Sec  Dumbness. 

Vision  is  very  often  impaired  by  such  defects  of 
the  eye  as  hypermetropia,  irregular  astigmatism, 
congenital  cataract,  strabismus,  and  nystagmus ;  and 
visual  perception  also  seems  to  be  blunted  in  many 
by  reason  of  central  nervous  defects.  A  large  pro- 
portion are  born  blind,  a  few  become  so  in  the 
course  of  development.  The  sense  of  taste  is  often 
defective,  sometimes  perverted  so  that  repulsive 
things  are  eaten.  Medicines  are  as  a  rule  readily 
administered.  Smell  is  in  a  few  cases  extremely 
acute,  though  usually  it  is  below  normal.  Hearing, 
when  affected,  is  generally  so  from  central  causes, 
as  seen  in  cases  combined  with  athetosis,  or  from 
naso-pharyngeal  obstruction.  General  tactile  sen- 
sibility seems  to  be  obtuse,  or  to  be  acute  in  unusual 
places  only,  as  the  head  or  tongue.  This  accounts 
for  the  tendency  to  utilise  the  tips  of  the  fingers 
much  less  than  the  normal  child  does,  and  the  clumsy 
)nanner  of  holding  a  pen  or  a  needle.  Some  delight 
in  gentle  stimuli,  others  in  head-beating.  Pain  is 
often  borne  with  wonderful  callousness  or  is  not 
felt  as  pain.  Thus  one  sees  analgesia  to  the  knife 
in  opening  an  abscess  or  to  a  burn  ;  in  other  cases 
there  is  hyperesthesia,  or  extreme  irritability,  so 
that  gravel  may  be  rubbed  on  the  skin  to  give  relief 
till  it  is  quite  raw.  Even  the  organic  reflexes  seem 
to  he  sluggish,  as  shown  by  the  frequent  absence  of 
cough  in  phthisis,  and  its  general  ineffectiveness  in 
pulmonary  affections.  The  vaso-motor  system  also 
reacts  slowly  to  external  changes,  rendering  the 
patient  liable  to  take  cold  readily. 

Whatever  the  accompanying  anomalies  of  struc- 
ture, nutrition,  or  sensori-motor  reaction,  the 
essential  factor  is  the  mental  condition  as  directly 
expressed  in  language,  habits,  instincts,  conduct, 
attention,  volition,  and  the  emotions.  It  is  by  the 
meaning  rather  than  the  manner  of  the  movements 
liy  which  the  mind  expresses  itself  that  any  case 
must  be  ultimately  gauged.  Some  of  these  points 
will  now  be  considered. 


Perhaps  the  best  index  to  the  general  mental 
aptitude  is  the  intensity  and  persistence  of  the 
attention,  and  for  educational  purposes  this  forms 
the  most  useful  basis  of  classification.  Where 
sense-impressions  fail  to  arouse  percepts  or  even 
reflexes,  attention  is  extremely  low  or  absent,  and 
instruction  is  impossible  ;  where  perception  is 
present  but  unaccompanied  by  intelligent  interest 
and  pleasure  it  is  still  low,  and  renders  training 
slow  and  difficult.  A  well-developed  voluntary 
attention  to  either  external  conditions  or  existing 
ideas  is  hardly  ever  found.  On  the  other  hand, 
the  attention  may  be  preoccupied  with  organic 
sensations,  or  concentrated  on  a  narrow  intellectual 
avenue  at  the  expense  of  all  others.  The  rousing 
of  a  healthy  attention  by  repeated  stimuli  likely  to 
interest  is  the  basis  of  training  {see  Children, 
Training  of).  It  is  owing  to  inefficient  attention 
that  spontaneous  play  is  so  rarely  found  ;  this  trait 
leads  the  normal  child  to  leave  the  idiotic  severely 
alone,  and  the  theoretical  advantage  claimed  to  be 
derived  from  association  with  ordinary  children  is 
generally  found  in  practice  to  be  non-existent  or 
even  a  negative  quantity.  Imitation  is  common  in 
its  lower  reflex  forms,  less  so  as  a  spontaneous  well- 
directed  function.  Memory  is  proportionate  to  the 
strength  and  duration  of  sense-impressions  and  the 
attention  to  them.  Where  special  interest  is  aroused 
and  attention  developed  special  memory-aptitudes 
are  acquired,  often  greatly  in  excess  of  the  general 
level  of  mental  capacity.  A  similar  one-sided  skill 
may  be  acquired  for  manual  work,  drawing,  music, 
or  calculation,  and  extreme  acuteness  of  vision  has 
been  cultivated  liy  the  habit  of  looking  for  and 
picking  up  every  shining  particle  seen  on  the  floor. 

Pleasure  is  very  generally  aroused  in  these  cases 
by  music  ;  this  does  not  as  a  rule  indicate  any 
special  aesthetic  sense  ;  it  is  sounds  and  rhythm 
which  attract,  even  though  discordant,  jarring,  and 
monotonous.  Simple  airs  are  readily  learnt  and 
reproduced  by  many,  and  sometimes  there  is  excep- 
tional power  in  this  direction.  Some  defective 
children  take  a  delight  in  long  and  uncommon 
words  and  great  precision  of  language,  others  are 
extremely  loquacious  ;  but  as  a  rule  the  vocabulary 
is  limited  to  emotional  expressions  and  the  most 
ordinary  requirements  of  concrete  daily  life.  The 
practice  of  speaking  of  the  'self  in  the  third 
instead  of  the  first  person  is  very  usual.  Excessive 
eating  is  common,  though  some  would  starve  if 
the  food  were  not  placed  in  their  mouths.  The 
sexual  instinct  is  feel)le,  sometimes  wanting,  per- 
verted, or  exaggerated. 

Owing  to  the  rudimentary  nature  of  the  ideas  of 
which  they  are  capable,  the  mentally  deficient,  with 
few  exceptions,  live  entirely  in  the  present,  have  no 
ambitions,  regrets,  or  anxieties,  suffer  little  pain  at 
the  loss  of  near  relatives,  and  are  untroubled  by 
their  own  condition  if  they  recognise  it.  They  have, 
as  a  rule,  no  true  religious  sentiment,  and  their  ideas 
about  the  unseen  world  are  of  the  most  primitive 
and  crude  nature.  They  are  easily  led,  and  tend  to 
lean  upon  others,  and  they  readily  make  themselves 
at  home  in  fresh  surroundings.  They  have  few 
social  bonds  among  themselves.  They  are,  as  a 
rule,  frank,  docile,  affectionate,  and  timid,  but  in  a 
few  cases  sullen,  spiteful,  deceitful,  obstinate,  or 
passionate. 

Classification. — In  the  classification  of  a  sympto- 
matic group  such  as  this,  it  is  difficult  to  escape  a 
cross-division.    Thus  classes  have  been  made  Ijased 
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partly  on  anatomical  conditions,  partly  on  the  sup- 
posed cause,  mode  of  onset,  and  leading  symptom  ; 
the  whole  group  has  been  divided  into  apathetic 
and  excitable  idiots  from  the  point  of  view  of  the 
emotions  or  temperament,  and  the  powers  of  atten- 
tion and  speech  have  been  suggested  as  a  basis  for 
grouping  the  various  grades.  The  most  generally 
useful  plan  is  to  take  a  biological  basis  for  the  main 
divisions  and  to  group  the  cases  under  these  in 
accordance  with  such  jetiological  and  pathological 
factors  as  we  are  able  to  ascertain.  All  cases  may 
be  regarded  as  originating  either  in  a  transmitted 
tendency  already  present  in  the  fertilised  ovum  or 
in  a  defect  acquired  by  it  subsequent  to  fertilisation. 
The  transmitted  tendency  may  fje  realised  or  the 
defect  acquired  either  before  the  onset  of  labour 
when  the  case  is  congenital,  or  later  when  it  may  be 
called  developmental.  Of  the  acquired  cases  some 
are  accidental,  that  is,  due  to  conditions  of  an  adven- 
titious nature  occurring  somewhat  suddenly  ;  the 
rest  may  be  described  broadly  as  nutritional,  that 
is,  dependent  on  causes  of  a  more  intrinsic  nature 
and  affecting  the  nervous  functions  in  a  more  gradual 
manner. 

For  convenience  of  description,  the  following 
types  have  been  distinguished  :  Microcephalic ; 
Hydrocephalic  ;  Hypertrophic  ;  Paralytic  ;  Epilep- 
tic ;  Eclamptic  ;  Toxic  ;  Traumatic  ;  Post-Febrile 
or  Inflammatory  ;  Syphilitic  ;  Athetotic  ;  Mongo- 
lian ;  Cretinous  [a)  Sporadic,  (/')  Endemic. 

The  majority  of  cases  are  congenital,  and  as  a 
rule  present  some  of  the  physical  stigmata  already 
described  ;  the  developmental  minority  may  mani- 
fest an  average  intelligence  through  infancy,  and 
even  up  to  puberty,  but  break  down  mentally  gene- 
rally during  one  of  the  critical  developmental  epochs, 
birth,  first  and  second  dentition,  and  puberty. 
Speech  may  be  lost  for  a  time  or  permanently,  and 
there  is  definite  retrogression  in  mental  power. 
They  may  possess  the  crested  skull,  deformed 
palate,  &c.  The  accidental  cases  are  the  fewest  in 
number  :  these  individuals  may  be  quite  free  from 
physical  defect  and  brilliant  mentally,  and  then  the 
intellectual  functions  may  be  suddenly  completely 
destroyed  without  hope  of  recovery,  as,  for  example, 
by  an  attack  of  meningitis  or  other  injury  to  the 
brain. 

The  Mongolian  Type  forms  so  well-marked  and 
distinct  a  variety  that  it  deserves  special  description. 
The  growth  is  always  stunted,  the  head  and  face 
round  and  small,  with  a  small  retreating  lower  jaw 
and  an  absence  of  prominent  features  ;  the  skin  is 
dry,  coarse,  and  readily  irritated  ;  the  hair  is  sparse 
and  straight,  and  is  liable  to  alopecia.  The  ears 
are  small  and  closely  set,  the  hands  short,  broad  and 
spade-like,  the  nails  and  teeth  ill-nourished,  the 
opening  for  the  eyes  too  small  and  obliquely  set 
downwards  and  inwards,  giving  the  almond-eyed 
appearance.  It  is  further  diminished  by  a  fold  of 
skin  over  the  internal  canthus,  the  epicanthic  fold. 
The  tongue  is  long  and  fissured  transversely,  and  the 
lips  also  are  fissured.  The  children  tend  to  adopt 
the  tailor's  posture  w-hen  sitting.  Speech  is  defec- 
tive, stuttering  and  indistinct.  They  are  mimics, 
obstinate  and  fairly  educable,  but  show  widely  differ- 
ing degrees  of  intelligence.  They  are  often  the  late- 
born  children  in  a  family  or  come  of  phthisical  stock, 
and  have  Ijeen  described  as  '  unfinished  children.' 
They  do  not  respond  to  thyroid-feeding  as  cretins 
do. 

Cretinism  is  m)'xoedema  occurring  in  early  life  and 


dependent  on  absence  of  the  thyroid  gland.  The 
mental  condition  is  thus  secondary.  Cretins  show 
great  stunting  and  deformity,  marked  myxoedema- 
tous  thickening  of  the  subcutaneous  tissue,  a  pendu- 
lous abdomen,  supraclavicular  tumours,  anda  muddy 
complexion.  They  respond  rapidly  to  thyroid- 
extract  both  mentally  and  physically.  Sporadic 
cretins  are  very  rare  as  compared  with  Mongols, 
and  do  not  amount  to  one  per  cent,  of  all  cases. 

.Etiology.  —  In  the  production  of  idiocy  two  or 
more  factors  may  be  working  together  to  the  same 
end,  either  of  which  alone  might  have  been  insuffi- 
cient. It  thus  becomes  difficult  sometimes  to  deter- 
mine the  principal  or  even  any  cause.  In  few 
families  is  the  history  quite  free  from  suspicion  of 
taint,  and  so  attention  may  be  directed  to  this  where 
the  influence  of  maternal  or  other  conditions,  such 
as  masturbation,  is  more  directly  responsible.  On 
the  other  hand  an  unstable  nervous  inheritance  may 
not  be  recognised  and  the  blame  ascribed  to  a 
harmless  fall. 

The  following  are  the  most  important  conditions 
responsible  for  mental  defect : 

A.  Transmitted  :  Phthisis  ;  Insanity  (including 
Feeble-Mindedness) ;  Epilepsy  ;  Neuroses  such  as 
Asthma,  Deafness,  Chorea,  Nervousness,  &c.  ;  Con- 
stitutional Debility. 

B.  Ac<^uiRED  :  (a)  A'''«/;7'//o«a/.  — Maternal  Ill- 
health,  e.g.  Vomiting,  Uterine  Hemorrhage,  &c.  ; 
Maternal  Nervous  Shock  or  Strong  Mental  Impres- 
sion ;  Maternal  Intellectual  Overstrain  ;  Maternal 
Accident;  Maternal  Intemperance  ;  Maternal  Syphi- 
lis (unimportant)  ;  Premature  Birth  ;  Sporadic  and 
Endemic  Cretinism. 

(;3)  Accidental. — Prolonged  Labour  with  Sus- 
pended Animation  ;  Injury  during  Parturition  ; 
Eclampsia  ;  Insolation  ;  Cranial  Injury  (rare)  ; 
Severe  Mental  Shock  ;  Cerebral  Htemorrhage  and 
Sclerosis  ;  Hydrocephalus ;  Inflammation  of  Brain 
or  Meninges  ;  Specific  Fevers  ;  Drugs  (rare). 

Epilepsy  is  present  in  about  20  per  cent,  of  the 
cases.  The  Mongolian  type  accounts  for  about 
ID  per  cent.,  and  these  children  are  rarely  epileptic. 
From  5  per  cent,  to  10  per  cent,  are  probably  to  be 
ascribed  to  one  of  the  causes  classed  as  accidental. 
Of  the  remainder  the  great  majorit)'  are  congenital, 
and  include  a  considerable  number  of  children  born 
prematurely.  Syphilis  is  of  little  importance  as  a 
cause,  and  far  more  cases  are  produced  by  prolonged 
pressure  during  delivery  with  suspended  animation 
than  by  injury  from  the  use  of  the  forceps,  which, 
on  the  contrary,  helps  to  prevent  these  conditions. 
Twenty-five  per  cent,  of  mentally  defective  children 
are  first-born,  and  this  does  not  seem  to  be  due  to 
the  smallness  of  the  families.  The  children  born  at 
the  end  of  a  long  family  also  seem  to  be  frequently 
affected,  but  twins  are  not  specially  liable. 

As  regards  the  influence  of  the  intermarriage  of 
blood-relations  there  is  nothing  to  show  that  in- 
breeding is  in  itself  harmful  ;  it  is  so  only  when  the 
stock  shows  a  taint  which  would  be  accentuated  by 
in-breeding,  and  perhaps  eradicated  by  crossing 
with  another  and  healthy  strain.  Even  crossed 
unions  are  exposed  to  similar  risks,  and  idiocy  will 
appear  in  the  progeny  of  apparently  the  most  un- 
blemished families.  The  number  of  cases  which 
are  the  offspring  of  consanguineous  marriages  is 
about  7  per  cent. 

From  this  review  it  would  appear  that  the  pre- 
vention of  idiocy  must  depend  very  largely  upon 
guarding  as  far  as  possible  against  all  conditions 
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likely  to  affect  injuriously  the  nutrition  of  the 
embryo  and  child,  upon  precluding  absolutely  the 
direct  transmission  of  mental  defects  by  idiots  be- 
coming parents,  and  upon  the  avoidance  of  mar- 
riages where  there  are  neuroses  on  both  sides  likely 
to  lead  to  a  degenerate  offspring. 

Prognosis.  —  Broadly  speaking  the  develop- 
mental cases  are  more  disappointing  than  the 
congenital,  while  the  accidental  cases  are  the  most 
unsatisfactory  of  all.  This  largely  depends  on  the 
natural  tendency  to  expect  more  progress  where  the 
child  presents  regular  features,  a  fine  complexion, 
and  a  well-developed  frame  ;  whereas  many  of  the 
congenital  cases,  though  ungainly  in  movements  and 
of  unattractive  appearance,  are  far  more  susceptible 
of  improvement.  The  damage  to  the  brain  in  the 
accidental  group  may  leave  total  mental  shipwreck 
in  a  body  possessed  of  fine  physical  endowments. 
Epilepsy  is  a  great  bar  to  educational  progress,  and 
the  paralysed  cases  are  often  very  hopeless.  The 
prospect  of  life  is  less  than  in  normal  children, 
especially  in  the  epileptic  and  Mongolian  groups. 
In  the  congenital  cases  the  actual  mental  capacity 
must  be  our  guide  as  to  the  future,  especially  the 
power  and  extent  of  speech  and  the  character  of  the 
attention.  Great  and  lasting  improvement,  both 
physical  and  mental,  can  be  looked  for  in  Cretinism 
so  long  as  thyroid-feeding  is  maintained. 

Pathology. — The  following  are  some  of  the 
pathological  conditions  found  in  the  brain  :  (l)  hyper- 
trophy ;  (2)  excessive  firmness  of  the  brain-sub- 
stance ;  (3)  hydrocephalus  ;  (4)  porencephaly  ; 
(5)  sclerosis  following  hemorrhage  ;  (6)  abnormal 
simplicity  of  the  convolutions  ;  (7)  absence  of  im- 
portant parts ;  (8)  old  inflammatory  conditions ; 
and  (9)  absence  or  degeneration  of  the  nerve-cells 
and  fibres. 

Treatment. — The  treatment  of  idiocy  consists 
of  a  judicious  combination  of  medical,  physical,  in- 
tellectual, and  moral  agencies.  It  is  necessary  to 
remember  that  underlying  the  mental  processes  is 
the  brain-action  on  which  they  depend.  The 
function  of  the  brain  is  closely  dependent  on  the 
proper  performance  of  the  nutritive  processes,  which 
must  therefore  be  given  as  free  pla)'  as  possible. 
This  means  that  the  patient  must  be  kept  in  the 
highest  possible  state  of  health  by  avoiding  errors  of 
hygiene,  such  as  cold,  ill-ventiUited  rooms,  clay- 
soil  ;  and  by  care  that  the  dietary  is  liberal,  nutri- 
tious, simple,  and  easily  digested,  the  meals  being 
at  suitable  intervals.  Regular  habits  of  life  should  be 
cultivated,  and  any  disorders  which  may  occur  should 
be  corrected  by  appropriate  medical  remedies. 
Thus,  circumcision  is  often  desirable,  and  adenoid 
vegetations  obstructing  the  naso-pharynx  may  need 
removal.  The  teeth  and  eyes  call  for  special  atten- 
tion. Sporaiic  cretinism  is  rapidly  improved  by 
the  continued  administration  of  thyroid-prepara- 
tions ;  once  a  week  will  often  suffice  in  the  later 
stages.  Epilepsy  demands  treatment  by  special 
attention  to  the  food  and  its  digestion,  by  keeping 
the  bowels  regular  (the  use  of  an  enema  being  some- 
times necessary  and  most  valuable),  by  medicinal 
treatment  which  is  found  suitable  to  the  case  (the 
bromides  being  as  a  rule  most  useful,  though  at 
times  harmful),  and  by  general  measures  for  safe- 
guarding the  subject  during  the  fits,  such  as  a  readily 
opened  shirt,  pillows  stuffed  with  a  material  giving 
easy  access  to  the  air,  &c.  A  regular  and  full  allow- 
ance of  sleep,  and  as  much  open-air  life  as  possible, 
must  be  secured.    Care  should  be  taken  that  damp 


shoes  and  clothes  are  promptly  changed.  The  early 
signs  of  illness  must  be  quickly  observed,  such  as 
loss  of  appetite  and  abnormal  body-temperature. 
Tonics  are  occasionally  rec|uired,  and  the  syrup  of 
the  hypophosphites  is  useful  for  this  purpose. 
Alcohol  is  as  a  rule  undesirable  ;  milk  .should  be 
freely  used. 

Medicines  should  not  be  given  in  food.  Cleanli- 
ness should  be  scrupulously  attended  to,  and  daily 
baths  are  often  desirable  ;  they  can  rarely  be  given 
quite  cold.  Night-socks  are  often  necessary  in 
winter.  In  some  cases  regular  general  massage, 
frequent  feeding,  and  rest  in  bed  are  necessary  to 
promote  nutrition  which  is  suffering  from  rest- 
lessness and  excitement.  Massage  is  often  of  value 
in  cultivating  the  usefulness  of  muscles  which  are 
too  little  employed.  Orthopaedic  instruments  are 
needed  in  many  cases  of  deformity,  surgical  pro- 
cedures being  used  with  caution  owing  to  the  diffi- 
culties of  the  after-treatment.  Suitable  exercises  and 
a  mid-day  rest  on  a  backboard  should  be  recom- 
mended when  there  is  tendency  to  curvature  of  the 
spine,  and  a  poroplastic  jacket  may  also  be  necessary. 
Operative  measures  on  the  skull  in  the  hope  of  re- 
lieving pressure  on  the  brain  are  not  to  be  recom- 
mended, as  experience  shows  that  they  are  of  no 
use. 

Having  secured  as  far  as  possible  the  general  well- 
being  of  the  body,  we  have  to  devote  our  attention 
to  the  functions  of  the  nervous  system,  the  higher 
levels  of  which  form  the  substratum  of  mental 
action.  We  proceed  from  the  purely  physical  sensori- 
motor reactions  upwards,  from  simple  sense-stimuli 
to  compounded  sensations  ;  from  simple  reflex  auto- 
matic and  rhythmic  movements  to  co-ordinated, 
varied,  and  adapted  movements  ;  from  large,  coarse 
reactions  to  smaller  and  more  delicate.  This  is 
done  by  choosing  simple  stimuli,  and  by  their  fre- 
quent repetition,  such  as  those  of  touch,  colour, 
shape,  weight,  or  heat,  hy  graduated  movement- 
exercises  and  by  simple  forms  of  play.  In'this  way 
it  is  sought  to  rouse  the  attention  and  fix  it  by  inte- 
rest. Thus  by  slow  stages  the  pupil  may  be  taught 
as  a  lesson  to  dress  and  undress  himself,  to  use 
spoon,  knife,  and  fork,  to  tie  and  button  his  clothes. 
It  may  be  necessary  to  teach  walking  with  a  '  go- 
cart.'  By  degrees  impressions  from  being  merely 
felt  come  to  be  perceived,  and  perceptions  become 
united  to  form  ideas.  Here,  again,  the  progress  is 
from  simple  to  complex,  from  concrete  to  abstract. 
At  this  stage  the  methods  of  the  Kindergarten  be- 
come useful.  Ideas  of  number  and  arithmetic  are 
a  great  stumbling-block,  though  reading  and  writing 
are  frequently  acquired.  Imitative  drawing  can  be 
taught,  but  drawing  as  a  mode  of  expression  or  as 
an  art  is  almost  unknown.  Even  in  a  low  state 
of  intelligence  simple  moral  appreciations  or  habits 
are  formed,  and  wise  guidance  is  here  very  impor- 
tant, especially  in  the  early  periods.  The  child  must 
not  be  spoiled,  but  should  be  disciplined  to  obey, 
and  wrong-doing  should  always  lead  to  some  loss  of 
pleasure.  Physical  punishment  is  unnecessary  and 
useless  ;  the  love  and  approval  of  the  teacher  is  the 
greatest  reward,  and  its  withdrawal  the  most  effec- 
tual punishment.  Punishments  should  not  be  such 
as  to  interfere  with  hygiene,  and  the  appropriate 
methods  can  only  be  learned  from  the  study  of  the 
individual  child. 

Among  the  materiel  and  occupations  useful  in 
school  at  different  stages  are  the  following  : — Bean- 
bags  ;   balls ;  bricks  ;  hammer  and  nails  ;  tying- 
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blocks,  buttoning-sleeves  ;  beads  ;  groups  of  simple 
objects  in  which  colour,  number,  form,  and  quality 
are  illustrated  and  associated  ;  paper  for  folding, 
cutting,  and  plaiting  ;  sand  and  clay  for  moulding  ; 
dolls  for  dressing  ;  paints  and  brushes  ;  coloured 
chalks  and  chequered  books  ;  scales  and  weights  ; 
model  money  and  materials  for  the  shop-lesson  ; 
string  for  winding,  knotting,  netting ;  woolwork 
and  needlework  ;  rush-plaiting,  basket-making ; 
slojd  ;  fretwork  ;  carpentering  ;  simple  gardening  ; 
simple  painting  and  printing  ;  bagatelle,  croquet, 
and  other  simple  games  ;  drill  with  music,  bar-bells, 
and  dumb-bells  ;  singing,  piano,  dancing,  and 
theatricals. 

The  educative  treatment  of  the  mentally  deficient 
should  be  begun  at  the  earliest  possible  moment. 
Experience  does  not  show  that  rapid  and  marked 
improvement  is  to  be  looked  for  at  special  periods 
such  as  the  seventh  and  fourteenth  years,  as  is  some- 
times stated  ;  rather  are  these  to  be  regarded  as 
periods  of  danger  to  the  developing  mind.  Speak- 
ing generally,  the  chief  desiderata  are  to  recognise 
the  presence  of  abnormal  defect  as  early  as  possible, 
to  rescue  the  subject  from  the  isolation  in  which  his 
difference  from  normal  children  tends  to  place  him  ; 
to  provide,  if  possible,  the  society  of  other  children 
on  the  same  mental  plane,  by  whom  he  may  be  re- 
garded as  one  of  themselves,  and  among  whom  life 
may  seem  less  difficult  and  hopeless,  and  success 
within  his  reach.  The  life  should  be  ordered,  but 
varied,  providing  at  once  manifold  impressions  and 
incentives  to  activity,  and  the  restraints  of  organised 
society  ;  in  this  way  such  self-dependence  and  self- 
respect  as  is  possible  will  be  fostered,  and  the 
highest  standard  of  life  compatible  with  the  mental 
and  physical  conditions  maintained. 

R.  Langdon-Down. 

IDIOPATHIC  (iSios,  peculiar;  and  iraflos,  a 
disease). — A  term  sometimes  applied  to  a  morbid 
condition  when  the  antecedents  giving  rise  to  it  are 
entirely  unknown. 

IDIOPATHIC  MUSCULAR  ATROPHY.— ^^^g 
Myopathy. 

IDIOSYNCRASY  (i'Sioj,  peculiar;  (TvyKpatris, 
mixture  or  constitution). — In  medical  language  this 
term  denotes  a  peculiarity  of  reaction,  exhibited  by 
an  individual,  towards  certain  mental  or  physical 
conditions. 

Mental  or  nervous  idiosyncrasies  may  be  seen  in 
response  to  many  varieties  of  stimuli.  For  example, 
vision  may  be  the  channel  of  affection.  Syncope  is 
produced  in  some  persons  by  the  sight  of  blood  ; 
or,  as  is  related  by  Prochaska,  swooning  may  in- 
variably occur  on  the  sight  of  beetroot.  As  regards 
the  sense  of  smell,  some  people  are  distressfully 
affected,  in  both  bodily  and  mental  ways,  by  the 
exhalations  from  certain  animals,  the  cat  in  parti- 
cular ;  in  others,  horror  and  fainting  are  induced  by 
the  odour  of  roses  or  of  apples.  And  so  on  through 
the  rest  of  the  senses. 

In  another  group  of  idiosyncrasies  the  higher 
nervous  centres  play  no  part,  the  phenomena  being 
of  reflex  production  through  the  spinal  centres,  or 
being  due  to  direct  poisoning  of  the  system  or  of 
organs.  Among  foods  or  drugs  swallowed,  among 
gases  or  dusts  inhaled,  among  substances  brought 
into  contact  with  the  skin,  many,  harmless  to  the 
majority  of  men,  are  for  this  or  that  individual  irri- 
tants or  poisons.    For  instance,  eggs,  honey,  sugar, 


or  fish  ma)-  produce  in  certain  persons  gastric  pain, 
nausea,  or  vomiting  ;  strawberries  may  act  as  a  most 
virulent  poison,  producing  symptoms  of  intense 
nervous  shock  ;  convulsive  spasms  may  be  excited 
by  the  smell  of  musk  or  civet ;  asthma  by  the  inha- 
lation of  the  powder  of  ipecacuanha  ;  urticaria  by 
the  eating  of  shell-fish,  or  even  by  the  application 
of  the  yolk  of  egg  to  the  skin. 

Idiosyncrasies  exhibited  with  regard  to  particular 
drugs  have  a  special  interest  for  the  medical  man. 
They  may  be  of  a  qualitative  nature,  as  in  the  pro- 
duction of  unusual  symptoms  with  dangerous  or 
fatal  results  by  anresthetics,  or  in  iodism  ;  or  of  a 
quantitative  nature,  as  in  the  case  of  opium  and 
belladonna,  minute  doses  of  which  will  poison  some 
persons,  while  doses  of  them,  large  enough  to 
destroy  a  dozen  average  individuals,  may  be  taken 
by  one  here  and  there  with  impunity. 

Idiosyncrasies  may  be  set  up  or  modified  by  vary- 
ing conditions  of  life  and  health.  Transient  oddities 
of  susceptibility  may  arise  in  pregnancy,  hysteria, 
and  madness.  These  only  differ  in  their  transitory 
character  from  other  idiosyncrasies,  and  indicate 
temporar}'  modifications  of  reactive  sensibility.  In- 
tolerance of  opium  may  arise  in  some  morbid  states 
the  nature  of  which  is  fairl}'  known,  for  example, 
in  renal  disease,  which  causes  defective  elimination 
of  this  poison  ;  tolerance  of,  or  comparative  indif- 
ference to,  the  same  drug  may  be  attained  by  its 
constant  use.  Age,  habits,  and  state  of  body  may 
each  and  all  modify  the  reaction  of  any  individual 
towards  his  surroundings,  and  may  change  his  be- 
haviour under  the  influence  of  drugs. 

Ii)iagi>ia>y  idiosyncrasies. — Persons  are  not  infre- 
quently met  with  who  declare  that  particular  foods 
and  medicines  disagree  with  them.  It  may  often 
be  found,  on  investigation,  that  the  assertion  is  in- 
correct. The  obstacles  offered  to  effective  treat- 
ment by  such  fancies  are  sometimes  considerable, 
but  when  the  idea  of  their  existence  has  been  proved 
in  any  case  to  be  unfounded,  it  is  generally  possible 
to  evade  them  by  tact,  or  to  dissipate  them  by  firm- 
ness. William  M.  Ord. 

IKOTA.— 5t;tf  Ecstasy. 

ILEUM,  Diseases  of. — ^^t?  Intestines,  Dis- 
eases of. 

ILEUS  (eiAe'o),  I  twist). — A  synonym  for  an 
intestinal  obstruction.  See  Intestinal  Obstruc- 
tion. 

ILLUSION. — A  false  or  mistaken  perception  of 
one  of  the  senses,  as  when  a  person  sees  or  hears 
something,  and  takes  it  to  be  something  else. 
Illusions  may  occur  in  the  sane  as  well  as  in  the 
insane.    See  Hallucination. 

IMBECILITY. Dementia;  and  Idiocy. 

IMMUNITY  (iiniiinnis,  exempt). 

Definition. — Immunity  to  disease  may  be  de- 
fined as  a  condition  of  the  animal  body,  natural  or 
acquired,  which  renders  it  resistent  to  the  invasion 
of  one  or  more  infective  disorders. 

General  Considerations. — An  animal  or 
man  in  such  a  condition  is  said  to  be  protected 
against  the  particular  disease  from  which  it  is 
immune.  All  the  disorders  in  which  the  question 
of  immunity  occurs  are  infective,  that  is,  are 
capable  of  being  transmitted  from  one  animal  to 
another  by  means  of  a  contagium  vivum,  virus,  or 
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primary  infective  agent.  The  question  of  immu- 
nity is  closely  bound  up  with  the  study  of  this 
primary  infective  agent,  with  its  morphology,  its 
physiological  life-processes,  and  the  modes  Ijy 
which  it  produces  its  pathological  efiects.  Sec 
Bacteria. 

The  infective  agent  is  known  in  the  following 
infective  disorders  occurring  in  man  :  Tulaerculosis, 
anthrax,  diphtheria,  glanders,  tetanus,  relapsing 
fever,  erysipelas,  pus-infection,  pneumonia,  in- 
fluenza, actinomycosis,  typhoid  fever,  cholera, 
gonorrhoea,  plague,  Malta-fever,  and  malaria  ;  and 
it  is  in  connection  with  some  of  these  disorders 
that  the  cjuestion  of  innnunity  has  been  worked 
out  experimentally. 

In  other  infective  disorders,  such  as  scarlet 
fever,  measles,  small-pox,  syphilis,  and  typhus, 
the  infective  agent  is  unknown,  so  that  the  nature 
of  immunity  to  them  is  at  present  unsolved. 

The  physiological  life -processes  of  the  patho- 
genic micro-organisms  are  important  to  the  ques- 
tion of  immunity  under  two  headings.  For  their 
development  and  growth  these  infective  agents 
require  a  suitable  medium,  which,  in  any  individual 
disease,  is  formed  for  them  or  by  them  from  the 
fluids  of  the  body.  In  the  inlerstitial  fluids  of  the 
tissues,  and  in  fibrin  and  proteids  exuded  from  the 
blood  in  pathological  effusions,  these  infective 
agents  find  suitable  media  for  rapid  development 
and  growth,  and  in  such  media  they  produce 
poisonous  chemical  substances,  which,  circulating 
in  the  body,  are  the  cause  of  the  symptoms,  both 
general  and  specific,  of  infective  disorders. 

The  poisonous  products  which  pathogenic  micro- 
organisms form  are  divisible  into  two  classes.  In 
<ine  the  poison  is  the  result  of  the  breaking  up 
of  the  proteid  substances  dissolved  in  the  medium 
in  which  the  micro-organism  lives,  resulting  in  the 
formation  of  albumoses,  and,  in  some  cases,  of 
non-proteid  substances  containing  nitrogen.  The 
other  class  includes  substances  present  either  in 
the  bodies  of  the  bacillus,  or  excreted  by  them 
into  the  surrounding  medium.  These  bodies  are 
frequently  referred  to  as  the  /oxins.  The  toxins 
vary  greatly  las  regards  their  physiological  action, 
and  their  sensitiveness  to  external  conditions.  See 
Toxins. 

In  connection  with  immunity  two  points  have  to 
be    considered   regarding    the    infective    agent  : 

(1)  Its  degree  of  virulence  or  attenuation;  and 

(2)  the  localities  in  which  it  grows  in  the  body  in 
natural  disease  ;  and  with  these  are  associated  its 
mode  of  distribution,  and  its  effect  in  an  animal 
after  experimental  inoculation  into  the  circulation, 
under  the  skin,  or  into  one  of  the  cavities  of  the 
body. 

I.  Degree  oj  Virulence  or  Attenuation  of  the 
Infective  Agent. — Artificial  cultures  of  pathogenic 
bacteria  tend  to  lose  their  virulence  in  the  majority 
of  instances,  so  that  a  culture,  even  if  it  has  once 
lieen  virulent,  will,  after  keeping,  fail  to  kill  an 
animal  in  a  short  time,  taking  three  or  four  more 
days  to  produce  a  fatal  result  ;  and  this  attenuation 
occurs,  even  though  the  bacterium  preserves  its 
cultural  characteristics.  During  the  process  of  loss 
of  virulence  some  bacteria  undergo  partial  degene- 
ration, as,  for  example,  those  of  cholera  and 
diphtheria.  A  virulent  bacterium  may  also  be 
attenuated  by  various  methods,  as,  for  example, 
keeping  it  at  a  temperature  of  45°  C.  to  50°  C.  for 
several  hours.     In  some  cases  attenuation  results 


from  the  passage  of  a  continuous  current  of  air 
through  the  liquid  in  which  the  bacterium  is  grow- 
ing, and  in  others,  by  the  addition  of  antiseptics  to 
a  medium  ;  both  carbolic  acid  and  trichloride  of 
iodine  have  been  used  for  this  purpose.  A  weak 
virus  may,  in  some  instances,  be  intensified  or 
made  virulent  again.  The  chief  method  by  which 
this  is  done  is  that  of  passing  the  bacterium  through 
a  series  of  susceptible  animals,  one  animal  being 
inoculated  from  the  one  just  dead.  After  a  series 
has  been  done,  an  extraordinary  degree  of  viru- 
lence of  the  micro-organism  may  be  obtained,  as, 
for  example,  in  the  cases  of  the  vibrio  of  cholera, 
of  the  typhoid-ljacillus,  the  Bacillus  coli  communis, 
and  thepneumococcus.  Another  method  istoinject, 
at  the  same  time  as  the  l)acterium,  the  chemical 
products  of  another  micro-organism.  Thus  the 
typhoid-bacillus  has  been  intensified  by  injecting  a 
weak  culture  into  the  peritoneal  cavity,  and  at  the 
same  time,  subcutaneously,  the  chemical  products 
of  the  streptococcus  or  the  Bacillus  prodigiosus.  In 
this  case  it  may  be  said  that  these  chemical  pro- 
ducts lower  the  resistance  of  the  body,  and  s<.> 
enable  the  typhoid-bacillus  to  grow.  The  infective 
agent  which  produces  individual  cases  of  disease 
may,  in  some  instances,  he.  weak,  and  in  others 
virulent,  and  it  seems  probable  that,  for  maintaining 
the  virulence  of  a  pathogenic  micro-organism,  the 
living  body  is  essential. 

2.  Localities  in  which  the  Infective  Agent  occurs 
in  the  Body.  — Three  classes  may  be  distinguished  : 
[a)  In  one  the  infective  agent  distributes  itself 
throughout  the  tissues  of  the  body.  Anthrax  is  a 
type  of  this  class  :  as,  wherever  inoculated,  the 
bacillus  passes  into  the  fluids  and  tissues  of  the 
liody,  and  is  there  found  at  death.  Glanders  is 
another  example,  [h)  In  a  second  class  the  infective 
agent  becomes  limited  to  the  seat  of  inoculation, 
or,  when  it  enters  the  body,  its  growth  results  in 
the  formation  of  different  lesions  in  the  tissues. 
Examples  of  this  are  diphtheria  and  tetanus,  tuber- 
culosis and  pus-infection,  [c]  In  a  third  class  the 
infective  agent  is  chiefly  found  in  the  formed 
elements  of  the  body.  Thus,  in  leprosy,  the  bacillus 
is  confined  almost  entirely  to  the  interior  of  the  cells 
of  the  leprous  nodule  ;  in  malaria,  the  Plasmodium 
is  found  inside  the  red  blood-corpuscle. 

Immunity  may  be  :  (l)  Natural  ;  or  (2)  Acquired. 

I.  Natural  iiiiiniinity. — Natural  immunity  in- 
cludes those  cases  in  which  man  or  any  animal 
does  not  contract  in  the  ordinary  course  of  events 
a  particular  infective  disorder,  as  well  as  those 
cases  (some  of  which  are  now  well  known)  in  which 
it  is  found  difficult,  and,  in  fact,  impossible,  to 
infect  an  animal  with  a  particular  disease.  Such 
cases  as  these  are  the  best  examples  of  natural 
immunity.  The  injection,  for  example,  of  a  viru- 
lent infective  agent  into  one  animal  will  not  kill  it, 
while  a  similar  or  even  smaller  dose  into  an  animal 
of  another  species  will  with  certainty  be  fatal. 
Warm-blooded  animals,  therefore,  including  man, 
may,  from  this  point  of  view,  be  divided  into  two 
classes — those  which  are  susceptible  to  a  particular 
infective  disorder,  and  those  which  are  refractory. 

The  discussion  of  natural  immunity  in  man  in- 
cludes many  other  factors  besides  the  condition  of 
health  of  tljp  tissues  of  the  body,  such  as  exposure  to 
infection,  susceptibility  to  disease  according  to  race, 
sex,  and  age,  and  the  influence  of  climate  and  tem- 
perature. Man  is  subject  to  certain  infective  diseases 
(e.g.  tyjili(.)id  fever,  cholera,  scarlet  fever,  measles, 
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diphtheria,  &c.)  which  are  not  prevalent  in  animals. 
Animals  (domestic  and  farm)  are  subject  to  certain 
diseases  (e.g.  swine-plague,  contagious  pleuro- 
pneumonia, distemper,  black  leg,  &c.)  which  do 
not  affect  mankind.  Lastly,  there  are  certain 
infective  diseases  from  which  both  mankind  and 
animals  suffer,  viz.  tuberculosis,  anthrax,  hydro- 
phobia, glanders  and  farcy,  pyaemia  and  pus-infec- 
tion, tetanus  and  plague.  In  many  of  these  diseases 
the  primary  infective  agent  is  unknown  ;  the  ques- 
tion of  immunity  in  them  must  therefore  remain 
practically  open.  In  others,  however,  the  virus  is 
known,  and  in  some  well  studied.  Special  interest 
attaches  to  the  question  of  immunity  in  those  dis- 
eases which  are  natural  in  both  man  and  animals, 
or  which  are  natural  in  man  and  which  are  infective 
to  animals  by  means  of  inoculation  of  the  virus, 
although  these  may  not  suffer  from  them  in  the 
natural  course  of  events.  We  have  in  such  diseases 
opportunities  for  experimentally  testing  the  condi- 
tions producing  immunity.  TiibeiTiilosis,  of  which 
the  primary  infective  agent  is  the  Bacillus  tuber- 
culosis, is  a  natural  disease  in  man,  cattle,  and  pigs. 
Goats,  sheep,  horses,  and  dogs  are  relatively 
immune  to  it.  It  is  difficult,  although  not  impos- 
sible, to  produce  tuberculosis  in  dogs  by  the  injec- 
tion of  the  tubercular  virus  :  positive  results  are 
obtained  with  very  large  doses  injected  into  the 
peritoneal  cavity.  Anthrax,  a  natural  disease  in 
oxen,  sheep,  and  in  man,  is  observed  also  in  pigs, 
goats,  and  horses  ;  but  experiment  has  shown  that 
adult  white  rats,  Algerian  sheep,  dogs,  and  pigeons 
are  difficult  to  infect,  and  are  in  fact  refractory  to 
the  disease.  To  diphtheria — a  natural  disease  in 
man — rabbits,  guinea-pigs,  dogs,  cats,  monkeys, 
and  cows  are  susceptible  ;  while  rats  and  mice  are 
refractory,  being  naturally  immune  to  the  Bacillus 
diphtheriae.  To  cliolera  no  animal  can  be  said  to 
be  susceptible,  although  the  intensified  Vibrio 
choleros  asiaticse  (Koch)  is  fatal  to  dogs  and  guinea- 
pigs,  but  is  not  so  active  in  rabbits.  In  many 
instances  this  natural  immunity,  as  tested  by  inocu- 
lation, is  not  an  absolute  quantity  :  it  is,  in  fact, 
a  quality  possessed  in  varying  degree  by  the  several 
animals  called  refractory  to  a  disease.  Thus  dogs 
may  be  regarded  as  practically  immune  to  the 
Bacillus  tuberculosis,  even  large  doses  inoculated 
subcutaneously  producing  no  effect.  To  the  Bacillus 
tetani  they  are  immune  to  a  less  degree  :  a  large 
dose  subcutaneously  will  be  fatal,  while  a  small 
dose  will  produce  a  mild  illness  ending  in  complete 
recovery.  Adult  white  rats  are  refractory  to  the 
Bacillus  anthracis  only  in  a  minor  degree.  If  a 
large  number  be  inoculated  with  a  virulent  virus, 
less  than  half  will  die  of  the  disease,  the  remainder 
showing  only  a  passing  illness  or  no  illness  at  all. 
Pigeons,  too,  can  be  killed  with  the  bacillus, 
although  many  survive  and  show  a  lesion  at  the 
site  of  inoculation.  It  is  asked.  What  is  the  reason 
of  this  immunity — what  physiological  difference  is 
there  between  the  cow  and  the  dog,  that  the  former 
is  very  susceptible  to  tuberculosis,  the  latter  emi- 
nently refractory?  or  between  the  French,  Russian, 
or  English  sheep  and  the  Algerian,  or  between  the 
young  rat  and  the  adult  white  rat,  that  the  former 
acquire  anthrax  and  the  latter  not  ?  or  that  a  well- 
bred  pig  is  susceptible  to  swine-erysipelas  and  a 
mongrel  refractory  ?  The  investigation  of  these 
facts  is  the  point  of  the  question  under  discussion, 
and  has  led  to  the  discovery  of  important  facts 
bearing  on  immunity  to  disease. 


2.  Acquired  iinmtinity. — In  man  there  is 
evidence  to  show  that  one  attack  of  an  infective 
disorder  protects  the  individual  against  subsequent 
attacks  ;  but  the  truth  in  the  matter  is  difficult  to 
ascertain.  There  is  no  doubt  that  an  attack  of 
small-pox  is  protective,  as  the  results  of  the  now 
obsolete  inoculation  showed.  It  is,  however,  an 
assumption  that  one  attack  in  every  case  of  an 
individual  disease  confers  immunity.  There  is, 
indeed,  some  evidence  to  show  that  an  attack  of 
erysipelas  or  of  tuberculosis  not  only  does  not  confer 
immunity,  but  actually  predisposes  to  subsequent 
attacks.  But  this  point  of  view  of  the  subject  is 
so  hedged  by  difficulties  that  little  good  would  come 
from  a  discussion  of  it.  It  will  be  best,  therefore, 
to  pass  on  to  the  question  of  immunity  acquired 
experimentally.  The  basis  of  most  of  the  experi- 
ments performed  is  that  an  attack  of  a  disease 
protects  against  a  subsequent  attack,  and  that, 
although  the  first  attack  may  be  mild,  it  must  not 
be  too  mild,  or  no  protection  is  afforded.  It  will 
not  be  too  much  to  say  that  all  recent  experiments 
in  immunity  have  been  based  on  the  idea  of  the 
protection  afforded  by  vaccination  against  small- 
pox.   See  Small-pox  ;  and  Vaccination. 

The  factors  in  immunity  and  in  infection  are  three 
in  number:  (i)  the  degree  of  virulence  of  the  in- 
fective agent  ;  (2)  the  dose  of  the  poison  ;  and  (3) 
the  degree  of  resistance  of  the  body  to  the  invasion 
of  the  infective  agent.  The  body  has  natural 
defences  against  the  invasion  of  micro-organisms, 
but  these  means  of  defence  are  not  effective  against 
a  certain  (large)  dose  of  the  poison,  nor  with  very 
virulent  bacteria.  The  natural  defences  of  the  body 
are  :  ( i )  an  unabraded  and  healthy  skin  and  mucous 
membrane  ;  (2)  the  presence  of  hydrochloric  acid  in 
the  gastric  juice,  which  inhibits  the  growth  of  bac- 
teria in  the  stomach,  and  is  inimical  to  the  growth 
of  some  pathogenic  organisms,  for  example,  the 
cholera-vibrio  ;  (3)  the  natural  antagonistic  action 
of  certain  substances  present  in  the  liquids  and  cells 
of  the  body. 

The  natural  resistance  of  the  body  may  be  in- 
creased by  the  production  of  artificial  immunity, 
which  may  be  brought  about  in  three  different  ways  : 
by  using  an  attenuated  living  virus  ;  by  treatment 
with  the  chemical  products  of  the  virus ;  or  by  the 
injection  of  the  blood-serum  of  animals  made  immune 
by  one  or  other  of  the  first  two  methods.  The  first 
two  methods  are  practically  the  same,  inasmuch  as 
the  bacterium  acts  by  means  of  its  chemical  pro- 
ducts, and  these  two  methods  are  frequently  referred 
to  as  preventive  inoculation. 

Preventive  Inoculation. — i.  Immunity  may 
be  conferred  by  the  injection  of  an  attenuated  virus, 
as  was  shown  by  Pasteur  in  the  case  of  anthrax. 
The  bacillus  was  attenuated,  and  two  kinds  of 
vaccine  were  made.  The  preinier  vaccin  is  the 
weaker,  and  is  injected  subcutaneously  in  sheep, 
being  followed,  after  an  interval,  by  the  injection 
of  the  more  powerful  deuxieine  vaccin.  After  a 
time  the  animal  is  found  immune  against  anthrax  ; 
that  is,  the  inoculation  of  a  virulent  culture  of  the 
bacillus  produces  no  disease.  Similar  results  were 
obtained  with  the  bacillus  of  fowl-cholera  and  with 
the  attenuated  cultures  of  the  bacilli  of  tetanus  and 
of  diphtheria. 

2.  Inununity  conferred  by  the  Chemical  Products 
of  the  Virus. — The  production  of  immunity  by  the 
attenuated  living  virus  is  now  mainly  of  academic 
interest,  since  it  is  found  that  the  results  can  be 
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better  gauged  if  the  chemical  products  of  the  bac- 
terium are  used  instead.  Thus  it  has  been  found 
[hat  the  chemical  products  of  the  anthrax-bacillus 
and  of  the  Bacillus  pyocyaneus  can  confer  immunity 
when  injected  into  an  animal.  In  the  case  of  the 
cholera-vibrio  and  the  typhoid-bacillus  the  bodies 
of  the  micro-organism  are  used  for  injection,  as  in 
these  cases  the  poison  exists  chiefly  in  the  bacterium 
itself.  A  similar  procedure  is  pursued  with  plague. 
In  the  case  of  the  bacilli  of  diphtheria  and  tetanus 
the  toxin  is  excreted  into  the  culture-medium,  and 
may  be  obtained  of  a  high  degree  of  virulence. 
Gradually  increasing  doses  injected  into  the  horse 
produce  a  high  degree  of  immunity.  Similar  results 
have  been  obtained  with  certain  non-bacterial 
poisons,  namely,  snake-venom  and  two  vegetable 
poisons,  abrin  and  ricin,  obtained  respectively  from 
the  seeds  of  the  Ahriis  precatorius  and  of  the  castor- 
oil  plant.  The  repeated  injection  of  very  small 
doses  of  these  poisons  into  animals  results  in  the 
production  of  a  very  high  degree  of  immunity 
against  the  poisqn. 

The  Blood  and  Tissues  in  Intiiiiinity.  — The  study 
of  artificial  immunity  produced  in  the  manner  just 
described  has  brought  to  light  two  facts:  (l)  The 
immunity  is  specific,  that  is,  an  animal  rendered 
immune  against  diphtheria  is  not  immune  against 
tetanus,  and  vice  versa.  So  with  the  other  diseases, 
and  even  with  the  closely  allied  poisons,  abrin  and 
ricin  ;  an  animal  immune  against  the  former  is  not 
immune  against  the  latter.  (2)  There  exist,  in  the 
blood  and  tissues  of  these  artificially  immune 
animals,  substances  which  are  antagonistic  to  the 
infective  agent  or  its  poison.  These  are  the  immu- 
nising substances,  and  may  be  found  in  large  quanti- 
ties in  the  blood-serum  and  certain  of  the  excretions 
of  the  body.  These  immunising  bodies  may  be 
referred  to  as  anti-siibs/aiu-es  or  anli-bodies,  and  are 
of  different  natures. 

The  chief  groups  of  these  bodies  are:  (l)  Anti- 
toxins and  antiferments ;  (2)  Antimicrobic  sub- 
stances;  {3)  Agglutinins;  (4)  Bacteriolysins. 

The  antitoxins  are  substances  which  completely 
counteract  the  effect  of  the  toxins.  Thus,  the  anti- 
toxin of  diphtheria,  when  mixed  with  the  toxin  out- 
side the  body,  prevents  its  physiological  action, 
indeed,  actually  combines  with  it.  Injected  into 
the  body  after  the  toxin,  antitoxin  will  counteract 
its  effect,  if  the  interval  between  the  injections  is 
not  too  long.  A  previous  injection  of  antitoxin 
will  confer  immunity  against  both  the  toxin  and  the 
bacillus.  The  antimicrobic  substances  protect  only 
against  the  living  infective  agent,  and  not  against 
its  poison.  The  agglutinins  are  substances  which 
cause  the  clumping  together  of  the  bacilli  when 
these  are  mixed  with  it,  and  the  bacteriolysins  are 
i)odies  which  cause  the  dissolution  of  the  bacteria. 
■SV«  Antitoxins. 

These  substances  are  produced  in  the  body  as  the 
result  of  the  reaction  of  the  tissues  to  the  chemical 
products  of  the  bacterium.  They  are  all  specific 
substances,  and  have  an  action  only  on  the  special 
liacterium  concerned,  or  its  poison.  The  existence 
of  these  bodies  in  the  blood  and  tissues  of  animals 
rendered  artificially  immune  throws  great  light  on 
the  process  of  immunity,  which,  from  this  point  of 
view,  must  be  considered  to  be  due  to  the  presence 
in  the  body  of  substances  which  are  antagonistic 
lioth  to  the  bacterium  and  its  poison.  Whether 
natural  immunity  to  disease  is  due  to  the  presence 
of  such  antibacterial  substances  is  a  question  which 


is  not  yet  settled,  and  the  idiosyncrasies  which  are 
shown  in  the  invasion  of  infective  disease  in  various 
classes  of  animals  have  not  been  completely  ex- 
plained by  the  researches  as  yet  performed.  In 
some  cases,  where  disease  occurs  naturally  in  animals 
and  not  in  man,  or  vice  versa,  there  is  only  a  partial 
immunity.  Although  no  animal  suffers  naturally 
from  cholera,  yet  the  intensified  vibrio  of  cholera  is 
fatal  to  dogs  and  guinea-pigs  ;  thus,  there  may  be 
immunity  against  the  natural  disease,  and  not  an 
immunity  against  inoculation.  There  are,  however, 
instances  of  natural  inoculation-immunity.  Thus 
dogs  are  highly  refractory  to  the  inoculation  of 
tuberculosis,  pigeons  also  are  immune  to  the  in- 
oculation of  anthrax,  and  mice  are  refractory  to 
the  diphtheria-toxin.  It  may,  in  the  future,  be 
found  that  specific  antibacterial  substances  are  pre- 
sent in  sucli  conditions,  but  account  must  be  taken 
of  the  existence  of  phagocytosis,  and  though  this 
cannot  be  held,  as  it  was  formerly,  completely  to 
explain  the  phenomenon  of  naturally  acquired 
immunity,  yet  the  fact  that  certain  living  cells  of 
the  body  do  ingest  living  bacteria,  and  may  destroy 
them,  is  an  important  one  in  considering  immunity. 
See  Phagocytosis. 

Immunity  and  Cure  of  Disease. — The 
question  of  immunity  is  closely  connected  with  that 
of  the  cure  of  infective  disease.  Immunity  is  the 
successful  resistance  of  the  body  against  the  invasion 
of  an  infective  disease  ;  cure  is  the  prevention  of 
further  progress  of  the  disease  after  the  symptoms 
have  already  appeared.  Many  cases  of  infective 
disease  get  well,  even  if  no  specific  treatment  is 
employed,  and  the  natural  subsidence  of  an  infective 
disease  may,  as  the  result  of  modern  research,  be  rea- 
sonably ascribed  to  the  production  of  immunity,  and 
more  particularly  to  the  formation  of  antibacterial 
substances,  as  the  result  of  the  reaction  of  the  body 
against  the  action  of  the  bacterial  poison.  That  such 
substances  are  formed  in  the  body  during  the  course 
of  a  disease  is  shown  by  the  presence  of  agglutinins 
in  the  blood  of  patients  suffering  from  cholera  or  ty- 
phoid fever.  Moreover,  the  injection  of  antitoxins 
after  the  disease  has  begun  in  some  instances  leads 
to  a  cure  of  the  disease,  that  is,  to  a  cessation  of  the 
growth  of  the  bacterium.  Thus,  in  diphtheria,  more 
particularly  in  the  early  stage,  the  injection  of  the 
antitoxic  serum  stops  the  spread  of  the  membrane, 
and  so  relieves  the  symptoms  of  the  disease.  It, 
moreover,  neutralises  in  the  body  any  of  the  bacte- 
rial toxin  which  has  not  yet  combined  with  the 
tissues.  In  tetanus  a  similar  i-esult  may  be  obtained, 
although  the  effect  is  not  so  marked.  Whether,  in 
cases  of  diphtheria  treated  by  antitoxin,  the  patient 
survives  or  not,  depends  on  the  amount  of  toxin 
which  has  combined  with  the  tissues  previously  to 
the  injection  of  the  antitoxin.  If  a  fatal  dose  is 
already  in  combination  with  the  tissues,  no  treat- 
ment by  antitoxin  can  prevent  a  fatal  result,  although 
it  hinders  the  further  progress  of  the  active  disease. 
Cases  of  tetanus  are  not  so  amenable  to  treatment 
by  the  antitoxin,  owing  to  the  firm  combination  of 
the  toxin  with  the  tissues,  and  to  the  usually  late 
period  at  which  the  patient  comes  under  treatment. 

Sidney  Martin. 

IMPERATIVE  IDEAS.— Insanity. 

IMPETIGINODES.  —  Impetiginous  ;  that  is, 
having  the  character  of  impetigo  ;  hence,  eczema 
impetiginodes.    See  Impetigo. 
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IMPETIGO. — Two  diseases  are  described  under 
this  title  :  Impetigo  contagiosa  and  Impetigo  her- 
petiformis ;  but  the  term  is  generally  limited  to 
the  first  of  these. 

Impetigo  Contagiosa. — Clinical  Features. 
The  disease  appears  as  slightl}'  erythematous  raised 
points  on  the  skin,  which  rapidly  become  vesicular. 
These  lesions  may  remain  small  in  size,  or  by 
coalescence  produce  bullse.  The  vesicles  and  bullae 
are  very  superficial,  often  imperfect  and  covered 
by  the  upper  layers  of  epithelium  only.  They 
at  first  contain  almost  clear  serum,  but  rapidly 
become  sero-purulent  and  rupture,  and  the  col- 
lapsed roof  of  the  vesicle,  along  with  coagulated 
exudation,  pus,  and  desquamated  epithelium,  give 
rise  to  the  crust  whicli  is  the  characteristic  feature  of 
the  disease.  The  crusts  are  irregular  in  shape, 
though  more  or  less  rounded  in  outline,  and,  unless 
subject  to  undue  irritation,  are  surrounded  by  no 
more  than  the  faintest  margin  of  erythema.  In  the 
ordinary  course  of  the  lesion  the  crust  dries  in  a  few 
days,  falls  off,  and  leaves  a  reddened  surface,  which 
rapidly  loses  its  pigmentation,  and  heals  without  the 
formation  of  any  scar.  The  discharge  from  each 
patch  is  contagious,  so  that  the  disease  tends  to 
spread  at  the  margin,  and  to  give  rise  to  new  foci  in 
the  neighbourhood,  until  large  areas  of  the  skin  ma)' 
become  infected.  Neighbouring  lymphatic  glands 
readily  enlarge  and,  unless  care  is  taken,  suppurate. 
The  onset  of  the  disease  may  be  marked  by  febrile 
phenomena,  especially  in  the  debilitated,  and  in 
cases  of  extensive  and  rapid  infection.  As  a  rule, 
however,  the  general  symptoms  are  very  slight. 

The  disease  is  most  prevalent  in  children,  but  is 
frequently  seen  in  adults,  especially  those  in  charge 
of  affected  children.  It  appears  most  commonly  on 
the  parts  of  the  body  most  exposed  to  contagion, 
especially  the  face  and  the  scalp,  but  is  also  common 
on  the  fingers,  hands,  arms,  and  legs.  From  these 
situations  the  virus  may  be  conveyed  by  the  fingers 
or  clothing  to  any  part  of  the  body.  Epidemic  out- 
breaks of  the  disease  occasionally  occur  in  crowded 
localities  and  schools.  The  disease  usually  runs  a 
mild  course,  but  in  debilitated  children  symptoms 
of  septic  absorption  may  arise,  and  the  individual 
lesions  assume  an  ulcerated  and  gangrenous  type. 
These  cases  may  end  fatally. 

Another  form,  showing  itself  as  primary  pustules 
situated  around  the  follicles  of  the  skin,  is  known  as 
the  '  Impetigo  of  Bockhart.'  This  form  of  the  dis- 
ease is  supposed  to  have  a  follicular  origin,  and  to 
be  characterised  by  a  greater  tendency  to  destruc- 
tion of  the  skin. 

Pathology. — The  disease  may  be  considered  as 
the  characteristic  example  of  the  effects  of  the 
inoculation  of  pyogenic  organisms  on  a  susceptible 
skin.  In  the  lesions  of  the  disease  many  forms  of 
bacteria  have  been  discovered,  but  the  most  impor- 
tant are  the  cocci  of  suppuration,  namely  the 
Staphylococcus  pj'ogenes  aureus,  the  S.  pyogenes 
albus,  and  the  Streptococcus  pyogenes  (see  Pyo- 
genic Bacteria).  Usually  more  than  one  of  these 
species  of  bacteria  are  present,  but  the  organisms 
most  commonly  found  are  the  staphylococci,  and 
especially  the  Staphylococcus  aureus.  In  addition 
to  these,  white  cocci  with  mildly  virulent  characters 
of  the  type  of  the  Staphylococcus  epidermidis  albus 
(S.  cutis  communis)  are  usually  present,  but  this 
organism  cannot  yet  be  definitely  distinguished  from 
the  Staphylococcus  pyogenes  albus.  The  Bacillus 
pyocyaneus  and  the  B.  coli  communis  have  also 


been  isolated.  Sabouraud  and  some  other  observers 
state  that  in  the  vesicular  stage  of  impetigo,  while 
the  contained  serum  is  clear,  the  Streptococcus 
pyogenes  is  invariably  present,  and  no  other  or- 
ganism ;  that  secondary  infection  of  the  lesions  by 
staphylococci  occurs  at  an  early  stage  ;  and  that  these 
staphylococci  grow  rapidly  and  obscure  the  strepto- 
cocci present.  The  same  investigators  hold  that 
the  primary  pustular  lesions  in  the  type  of  impetigo 
described  by  Bockhart  contain  staphylococci  from 
the  commencement,  especially  the  Staphylococcus 
aureus.  The  results  of  these  investigations  are  held 
to  support  the  hypothesis  that  the  ordinary  type  of 
impetigo  is  the  immediate  result  of  the  inoculation 
of  the  Streptococcus  pyogenes,  the  disease  being 
subsequently  complicated  by  secondary  infection 
with  staphylococci  ;  whereas  impetigo  with  primary 
pustular  lesions  (Bockhart)  is  due  to  the  primary 
inoculation  of  staphylococci,  especially  the  Staphy- 
lococcus pyogenes  aureus. 

In  this  way  epidemics  of  the  disease  may  be 
easily  explained  as  well  as  varieties  such  as  that 
known  as  '  Football  Impetigo.'  It  is  still  uncertain 
whether  these  lesions  can  arise  by  the  direct  inocu- 
lation of  organisms  from  the  outside,  whether  they 
must  be  derived  from  individuals  similarly  affected, 
or  whether  the  bacteria  already  existing  in  the  skin 
may  under  certain  conditions  acquire  sufficient 
virulence  to  produce  the  disease. 

Treatment.  —The  purulent  crusts  must  first  of 
all  be  removed.  This  is  best  done  by  softening 
them  with  warm  antiseptic  washes  or  fomentations. 
In  the  case  of  the  scalp,  if  necessary,  the  hair  must 
be  cut  short.  Any  pediculi  present  on  the  body  or 
in  the  clothing  must  be  destroyed.  Careful  washing 
with  soap  and  water  may  be  employed,  followed  by 
the  use  of  boric  acid  in  the  form  of  lotions  or  of 
fomentations.  After  removal  of  the  crusts,  dressings 
must  be  used  so  as  to  render  the  skin  as  aseptic  as 
possible.  One  of  the  most  efficient  methods  is  by 
the  use  of  mercurial  ointments,  and  of  these  the 
Ung.  Hydrarg.  Nitrat.  Dilut.  is  probably  the  best. 
The  ointment  should  be  used  in  the  first  instance 
spread  on  lint  and  applied  to  the  surface  ;  subse- 
quently, as  the  lesions  begin  to  heal,  it  may  be 
gently  rubbed  into  the  skin.  The  dressings  should 
be  renewed  twice  a  day,  or  as  often  as  may  be 
necessary  to  prevent  the  crust  re-forming. 

Many  other  forms  of  treatment  by  means  of 
antiseptic  remedies  may  be  devised,  such  as  by 
carbolic  acid,  perchloride  of  mercury,  ammoniated 
mercury,  and  ;8-naphthol.  In  the  case  of  debili- 
tated patients,  care  must  be  taken  to  improve  the 
general  health  by  cleanliness,  good  hygienic  con- 
ditions, and  a  generous  diet. 

Impetigo  herpetiformis. — This  name  has 
been  applied  by  Hebra  and  Kaposi  to  a  condition 
in  which  groups  of  pustules  appear  on  the  skin,  in 
recurrent  outbreaks,  attended  by  severe  constitutional 
symptoms,  such  as  rigors  and  high  fever.  Its  course 
seems  to  be  invariably  fatal,  but  its  pathology  and 
aetiology  are  unknown.  By  some  observers  the 
disease  is  considered  to  be  of  virulently  septic 
origin,  while  others  have  included  it  in  the  category 
of  dermatitis  herpetiformis  {see  Hydroa).  This 
form  of  disease  does  not  seem  to  have  been  ob- 
served by  British  dermatologists. 

James  Galloway. 

IMPOTENCY  (i?!,  not  ;  and potens,  capable).— 
Synon.  :  Fr.  Imptiissance  ;  Ger.  Impoienz. 
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Definition. — Impotency  may  be  defined  as  in- 
capacity in  the  male  for  copulation,  and  is  to  be 
distinguished  from  sterility,  that  is,  incapacity  for 
procreation.  Cases  of  impregnation  without  pene- 
tration have  been  recorded,  but,  as  a  rule,  impotency 
involves  sterility.  A  man  may  be  sterile  without 
being  impotent. 

Impotency  may  be  complete  or  partial,  perma- 
nent or  temporary. 

Causes. — Deformity,  congenital  or  acquired,  of 
the  external  genitals  may  produce  impotency.  Ex- 
treme degrees  of  epispadias  or  hypospadias,  or  a 
permanent  rudimentary  condition  of  the  penis,  may 
cause  it.  Elephantiasis  of  the  penis  or  scrotum,  a 
large  hydrocele  of  the  tunica  vaginalis,  a  large 
irreducible  scrotal  hernia,  or  tumours,  benign  or 
malignant,  of  the  penis  may  mechanically  hinder 
penetration.  Cicatrices,  resulting  from  wounds  or 
disease  of  the  penis,  a  rigidly  contracted  frenum 
prceputii,  or  even  a  permanently  adherent  prepuce 
may  cause  such  distortion  of  the  organ  during 
erection  as  to  render  copulation  impossible. 

Usually,  however,  impotency  is  of  nervous  origin, 
but  may  be  classified  as  psychical,  irritable,  and 
paralytic. 

Psychical  impotency  results  from  the  undue  pre- 
dominance of  the  cerebral  inhibiting  centres.  In 
newly  married  men,  who  have  previously  led  chaste 
lives,  it  may  be  induced  by  want  of  self-confidence. 
In  such  cases  a  tonic  may  be  prescribed,  and  the 
patient  be  directed  to  abstain  from  all  attempts  at 
intercourse  while  under  treatment,  but  encouraging 
assurances  will  do  more  in  effecting  a  cure  than  any 
sort  of  medical  treatment.  In  cases  where  exces- 
sive venery  or  masturbation  has  been  practised, 
there  may  be  diminished  excitability  of  the  lumbar 
centre  ;  but  this  condition  is  usually  of  very  brief 
duration.  Impotency  may  be  experienced  in 
attempted  intercourse  with  one  person  and  not  with 
others. 

Irritable  impotency  is  the  result  of  undue  ex- 
citability of  the  nervous  centres.  It  occurs  after 
habitual  masturbation  or  excessive  venery.  The 
semen  is  ejaculated  before  penetration  has  been 
effected,  and  the  erection  speedily  subsides. 

Paralytic  impotency  may  be  due  to  injury  or 
disease  of  the  nervous  system.  Diseases  and  in- 
juries of  the  spinal  cord,  producing  paraplegia, 
necessarily  prevent  active  copulation  ;  but  if  the 
spinal  lesion  be  above  the  erection-centre,  erection 
and  connection  might  be  possible,  the  man  being  a 
passive  agent.  Cases  are  reported  where  even  im- 
pregnation has  occurred  in  such  conditions. 

Some  drugs  are  credited  with  producing  impo- 
tence. Arsenic,  w  hen  taken  for  a  long  time,  has, 
in  some  instances,  produced  this  effect,  but  virility 
is  regained  when  the  drug  is  discontinued.  Opium- 
eating  and  excessive  indulgence  in  tobacco  have 
been  accredited  with  similar  effects.  Diuretics,  as 
the  nitrate  of  potassium  and  bicarbonate  of  sodium, 
are  well  known  to  act  as  anaphrodisiacs. 

Virility  is  more  or  less  affected  by  constitutional 
diseases.  Few  complaints  have  greater  influence 
in  impairing  the  generative  functions  than  those  of 
the  kidney.  In  irritative  dyspepsia,  with  deposits 
in  the  urine  of  earthy  phosphates  or  oxalate  of 
lime,  there  is  generally  some  inaliility.  In  diabetes, 
gout,  and  chronic  hepatic  diseases  the  reproductive 
organs  are  weak  and  often  quite  inactive,  but  may 
recover  tone  as  health  is  restored. 

Impotency  sometimes  occurs  in  middle  life  with- 


out any  obvious  cause.  Such  persons  have  been 
observed  to  grow  sleek  and  corpulent,  to  have  a 
scanty  beard,  and  to  be  indisposed  to  active  muscu- 
lar exertion.  In  general  they  evince  no  unhappiness 
at  their  altered  condition.  In  atonic  impotency, 
the  external  organs  afford  indications  of  the  want 
of  power.  Not  only  are  the  testicles  soft  and 
flaccid,  from  the  absence  of  blood  in  the  vessels 
and  sperm  in  the  tubes,  but  the  penis  is  small  and 
shrivelled,  and  the  glans  relaxed. 

Treatment. — In  an  atonic  state  of  the  organs, 
in  which  the  erections  are  feeble,  unstable,  and 
insufficient,  ten  to  fifteen  minims  of  the  tincture  of 
cantharides  may  be  given  every  three  or  four  hours 
for  a  short  time  before  the  occasion  arises  for  the 
exercise  of  the  sexual  functions.  Diluted  phosphoric 
acid,  phosphate  of  iron,  strychnine,  and  ergot  of 
rye  are  remedies  wliich  may  be  given  in  impotency. 
The  conditions  to  which  these  aphrodisiac  reniedies 
are  chiefly  applicable  is  when  the  intromittent  organ 
is  but  feebly  excited,  and  does  not  maintain  the 
physical  state  necessary  for  penetration,  during  the 
period  of  congress.  Such  torpidity  may  exist  in 
persons  in  whom  desires  are  at  times  strongly  felt, 
and  the  functions  of  the  testicles  properly  performed. 
In  these  cases,  also  in  timid  persons,  and  in  others 
whose  organs  are  inexcitable  from  long  disuse, 
stimulating  treatment  may  conduce  to  success,  and 
insure  confidence  for  the  future.  But  these  reme- 
dies exert  no  influence  in  a  constitutional  apathy  of 
the  sexual  functions.  They  have  rarely,  also,  more 
than  a  temporary  effect  ;  and  in  persons  advanced 
in  life,  when  the  parts,  having  fulfilled  their  office, 
are  experiencing  their  natural  decline,  they  operate 
injuriously,  and  tend  to  produce  congestion  of  the 
prostate  and  local  disease.  In  those  cases  in  which 
the  sexual  organs  are  weakened  or  prematurely 
exhausted  by  excess,  they  are  likewise  hurtful,  as 
well  as  fruitless.  After  such  abuses  a  period  of 
repose  is  required  ;  and  by  the  avoidance  of  all 
sources  of  excitement,  and  by  diet  and  remedies 
adapted  to  invigorate  the  body,  such  as  the  pre- 
parations of  iron,  a  gradual  restoration  of  the  pro- 
creative  functions  may  be  hoped  for.  Electricity  is 
a  remedy  sometimes  employed  in  impotency,  but  is 
rarely  of  much  service.  See  Sterility  in  the 
Male. 

IMPULSE  (iiiipcllo,  I  thrust  forwards).— A  sen- 
sation of  a  stroke  communicated  to  the  hand,  for 
example,  by  the  action  of  the  heart  or  by  the  pulsa- 
tion of  an  aneurysm  ;  or  by  the  sudden  movement 
of  a  fluid  when  agitated  in  any  way  (see  Physical 
Examination).  The  term  is  also  employed  in 
connection  with  a  mental  condition  in  insanity. 
See  Insanity,  Varieties  of. 

IMPULSIVE  INSANITY.— 5tY  Insanity, 
Varieties  of. 

INCARCERATION  (?//,  in;  and  ^(r;v-(7,  a  pri- 
son).— That  condition  of  hernia  in  which  it  cannot 
be  reduced,  on  account  of  obstruction  at  the  neck 
of  the  sac  or  from  some  other  cause.    See  Hernia. 

INCOHERENCE  (/«,  not;  cou,  together;  and 
hivreo,  I  stick). — Inconsecutive  or  'wandering' 
thought,  as  expressed  in  speech.  See  Conscious- 
ness, Disorders  of. 

INCOMPETENCE  (in,  not;  and  competo,  I 
meet  accurately). — In  its  general  sense  this  term 
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signifies  inability  of  a  part  to  perform  its  functions. 
It  is  mainly  applied  to  imperfection  in  the  closing 
apparatus  of  an  orifice,  such  as  the  valves  of  the 
heart  (insufficiency)  or  the  pylorus.  See  Heart, 
Valves  and  Orifices  of,  Diseases  of. 

INCOMPRESSIBLE.— Incapable  of  perceptibly 
yielding  to  pressure.  Usually  applied  to  the  pulse. 
See  Pulse. 

INCONTINENCE  [in,  not;  and  contineo,  I 
hold). — In  medical  language  incontinence  signifies 
inability  to  retain  the  urine  or  faces,  so  that  they 
are  discharged  involuntarily.  See  Def.bcation, 
Disorders  of  ;  and  Micturition,  Disorders  of. 

INCRUSTATIONS.— Concretions. 

INCUBATION  {biciiho,  I  hatch).— The periodof 
incubation  is  the  stage  which  intervenes  betvi^een 
the  reception  of  an  infection  into  the  organism  and 
the  first  manifestation  of  the  disease.  Such  an 
interval  must  occur  in  every  infectious  disorder, 
but  the  term  is  not  usually  employed  except  in 
relation  to  the  acute  specific  diseases  in  which  a 
more  or  less  well  defined  period  of  incubation  is 
observed. 

A  knowledge  of  the  ordinary  duration  and  of  the 
extreme  limits  of  the  period  of  incubation  may  be 
of  some  assistance  in  diagnosis  when  the  facts  as  to 
exposure  are  known,  but  its  chief  importance  lies  in 
the  power  which  it  confers  of  preventing  the  spread 
of  disease  in  a  community.  For  example,  in  a 
well- managed  boarding  school,  the  medical  officer 
has  information  as  to  the  infectious  diseases  from 
which  each  pupil  has  previously  suffered  ;  and,  on 
the  occurrence  of  a  case  of  such  a  disease,  he  can 
ascertain  with  approximate  accuracy  the  pupils  with 
whom  the  patient  has  been  in  close  relation,  and, 
among  these,  those  who  have  not  suffered  from  the 
disease  in  question.  Such  information,  though  not 
absolutely  trustworthy,  is  of  value  as  indicating  the 
zone  of  danger.  Such  '  contacts '  should  be  kept 
under  observation  for  the  period  of  incubation  of 
the  disease,  since  the  immediate  recognition  of  the 
earliest  symptoms  of  an  attack  may  enable  the 
medical  officer  to  prevent  new  cases  from  becoming 
fresh  foci  of  infection.  The  medical  officer  should 
also  know  when  the  disease  begins  to  be  infectious, 
whether,  that  is  to  say,  its  infection  is  easily  con- 
veyed during  the  period  of  incubation,  and  in  the 
very  earliest  stages  or  development  of  the  symptoms. 
For  example,  in  the  case  of  measles,  which  is  a 
typical  example  of  a  specific  disease  infectious  at 
the  very  earliest  stage,  the  first  case  will  probably  not 
be  recognised  and  isolated  until  the  patient,  in  an 
infectious  state,  has  been  in  contact  with  his  school- 
fellows for  at  least  twenty-four  hours,  and  not 
improbably  for  a  good  deal  longer.  The  number 
of  '  contacts  '  will  therefore  in  the  ordinary  course 
of  school-life  be  considerable,  and  some  of  them 
will  already  be  in  the  first,  the  second,  or  even  the 
third  day  of  incubation  when  the  first  case  is  dis- 
covered. On  the  other  hand,  in  a  disease  such  as 
scarlet  fever,  which  is  less  infectious  in  the  early 
stage,  and  in  which,  moreover,  the  sudden  onset 
usually  leads  at  once  to  a  complaint  of  illness  and 
incapacity  for  exertion,  isolation  can  generally  be 
effected  at  an  early  date,  and  the  number  of  '  con- 
tacts '  is  less.  The  system  of  isolating  '  contacts  ' 
Jias  been  carried  out  on  a  large  scale  in  dealing 


with  plague  in  India,  and  has  apparently  been 
among  the  most  effective  of  the  preventive  measures 
taken.  When  the  patient  is  convalescent  it  becomes 
the  duty  of  the  medical  adviser  to  determine  when 
the  risk  of  infection  has  ceased,  and  when  therefore 
the  convalescent  person  may  be  released  from  iso- 
lation. The  answer  to  this  question  is  very  much 
complicated  by  the  fact  that  infection  may  be  re- 
tained in  clothes  and  furniture,  and  that  the  dis- 
infection of  these  is  only  effectual  when  skilfully 
carried  out  with  suitable  apparatus  {see  Disinfec- 
tion). The  pathological  processes  which  occur  in 
the  body  during  the  period  of  incubation  are  dis- 
cussed in  the  articles  on  Bacteria;  Immunity; 
and  Infection. 

The  duration  of  the  incubation-period  is  not 
constant,  although  in  some  diseases,  as  in  small- 
pox, the  variations  are  within  very  narrow  limits. 
The  circumstances  which  may  account  for  these 
differences  between  individuals  are  variations  in 
the  resistance  of  the  individual,  the  virulence  of  the 
virus,  and  the  dose  of  the  virus,  (i.)  There  is  little 
evidence  that  any  idiosyncrasy  of  the  individual 
influences  the  period  of  incubation  ;  the  general 
condition  of  health  appears  to  determine  the  result 
of  the  conflict  between  the  infective  agent  and  the 
germicidal  powers  of  the  organism,  but  not,  to  any 
constant  or  considerable  extent,  the  duration  of 
that  struggle.  When  an  infective  agent  is  once 
admitted,  one  of  two  things  usually  happens  :  either 
it  is  destroyed  by  the  cells  and  fluids  of  the  body, 
or  it  increases  and  produces  an  attack  of  the  dis- 
ease. There  is  some  evidence,  however,  showing 
that  the  infective  agent  may  occasionally  remain 
latent  for  considerable  periods,  inhibited  in  its 
growth,  but  not  destroyed  ;  in  such  cases  the  incu- 
bation-period will  be  proportionately  prolonged. 
Any  circumstance  which  causes  a  lowering,  local 
or  general,  of  the  resistance  of  the  tissues  may 
subsequently  permit  the  growth  of  the  infective 
agent.  The  onset  of  diphtheria  may  in  this  way  be 
determined  by  a  common  cold,  that  of  pneumonia 
by  a  blow,  and,  according  to  Broadbent,  that  of 
typhoid  fever  by  a  preceding  influenza,  (ii.)  There 
is  very  little  direct  evidence  concerning  the  effect 
of  variations  in  the  virulence  of  the  virus.  On  the 
whole  it  seems  probable  in  the  case  of  typhoid  fever, 
scarlet  fever,  and  diphtheria  that  the  more  virulent 
the  type  of  the  disease  the  shorter  will  be  the  period 
of  incubation,  (iii.)  The  importance  of  the  dose 
of  the  virus  varies  a  good  deal  in  different  diseases, 
and  is  greatest  in  typhoid  fever  and  diphtheria. 

The  further  question  whether  some  of  the  sequela; 
of  certain  of  these  diseases,  as,  for  instance,  the  dis- 
charge from  the  nose  or  ears  after  scarlatina  or 
diphtheria  complicated  by  rhinitis  or  otitis,  may  not 
continue  to  be  infective  long  after  the  acute  stage  of 
the  disease  itself  is  past,  is  one  that  cannot  be 
answered  with  confidence  at  the  present  time.  In 
the  case  of  scarlet  fever,  Simpson  has  suggested 
that  these  discharges,  though  not  themselves  due  to 
a  specific  cause,  may  become  the  vehicle  for  the  in- 
fective agent  if  the  patient  be  retained  in  hospital 
in  association  with  persons  suffering  from  the  disease 
in  its  acute  stage.  It  is  impossible  to  lay  down  any 
hard  and  fast  rule  as  to  the  duration  of  the  infection. 
Every  case  must  be  judged  on  its  merits,  having  re- 
gard to  all  the  surrounding  circumstances.  All  that 
can  be  done  is  to  indicate  in  a  general  way  a  mini- 
mum period  during  which  a  patient  must  be  con- 
sidered to  remain  a  source  of  danger  to  susceptible 
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persons.  This  period  may  certainly  be  very  much 
exceeded  in  some  cases. 

As  a  general  rule  the  patient  presents  no  sym- 
ptoms during  the  period  of  incubation,  and  considers 
himself  to  be  in  his  usual  health.  Some  feeling  of 
indisposition  or  fatigue  may  be  experienced  in  cer- 


tain instances,  and  is  perhaps  the  rule  in  typhoid 
fever,  but  in  diseases  characterised  by  a  sudden 
onset,  of  which  scarlet  fever  is  a  good  example,  the 
patient  may  feel  and  seem  perfectly  well  until  seized 
with  the  headache,  vomiting,  or  other  symptom 
which  is  the  first  manifestation  of  the  disease. 


l-^enoQ  01  Ub- 

Disease. 

Incubation  Period. 

Period  of  Isolation  of  Patient  (Minimum). 

servation  of 

*  Contacts.' 

Usual. 

Minimum. 

Maximum. 

  . 

Cholera 

4  to  5  days 

a  few  hours 

6  days 

Until  evacuations  are  free  from  the  specific  microbe 

7  days 

Dengue 
Diphtheria 

4  days 

a  few  hours 

5  days 

— 

I  week 

2  days 

— 

7  days 

For  4  weeks  at  least,  or  until  sore  throat  (of  any 

12  days 

kind)  or  mucous  discharge  have  ceased  and  the 
B.  diphtheria;  is  proved  to  be  ab-^ent  '  not  less 
than  3  days  after  the  discontinuance  of  local 
antiseptic  applications* 

Enteric  fever 

10  to  14  days 

3  days 

23  days 

To  end  of  2nd  week  of  convalescence.  Urine 
must  not  contain  b.  typhosus 

3  to  4  weeks 

Influenza  . 

3  days 

1  day 

5  days 

Until  convalescence  is  complete,  about  10  days  . 

6  days 

Measles 

14  days 

7  days 

iS  days 

Until  desquamation  and  cough  have  ceased,  or 

18  days  if  free 

3  weeks  at  least  after  rash 

from  coryza 

Mumps 

21  days 

14  days 

25  days 

Until  all  swelling  has  subsided,  4  weeks  at  least 

25  days 

Plague 

3  to  5  days 

12  hours 

10  days 

One  month,  or  until  faeces  and  urine  and  dis- 

14 days 

charges,  if  any,  are  free  from  b.  pestis 

Pneumonia 

?  2  days 

a  few  hours 

6  days 

I  week 

Rubella  . 

14  days 

5  days 

21  days 

Until  desquamation  has  ceased,  2  to  3  weeks  alto- 

3 weeks 

gether 

Scarlet  fever 

2  days 

I  day 

7  days 

Until  desquamation  has  ceased  and  throat  is  well, 

2  weeks 

6  to  8  weeks 

Typhus  fever 

12  days 

2  weeks 

Varicella  . 

14  days 

1 5  days 

19  days 

Until  all  scabs  have  fallen  off  .... 

18  days 

Variola 

12  days 

8  days 

15  days 

Until  desquamation  has  ceased  and  all  scabs  have 
fallen  off 

18  days 

Whooping-cough 

8  days 

2  days 

12  days 

Five  weeks  from  beginning  of  whooping,  or  until 
spasmodic  cough  and  whoop  have  ceased,  for 
2  weeks 

2  to  3  weeks 

Yellow  fever 

3  to  4  days 

Less  than 
24  hours 

7  days 

8  days 



Dawson  Williams. 


INDIARUBBER-IVIAKERS.—6'^«  Occupation- 
Diseases. 

INDICANURIA.— Two  precursors  of  indigo  are 
met  with  in  urine,  viz.  indoxyl-sulphuric  and  in- 
doxyl-glycuronic  acids.  The  so-called  urinary 
indican  is  an  idoxyl-sulphate,  and  must  be  dis- 
tinguished from  the  indican  of  plants,  which  is  a 
glucoside.  Indoxyl-glycuronic  acid  is  a  less  stable 
substance,  and  by  its  decomposition  indigo-blue  is 
sometimes  spontaneously  formed,  especially  in 
alkaline  urines,  and  is  deposited  as  an  amorphous 
or  crystalline  sediment  or  floats  as  a  scuin.  In  rare 
instances  it  has  been  met  with  as  a  constituent  of 
calculi. 

In  normal  human  urine  the  amount  of  indican 
present  is  very  small,  but  in  morljid  conditions  the 
quantity  is  often  conspicuously  increased.  Urines 
rich  in  indican  sometimes  have  a  deep-brown 
colour,  which  has  been  ascribed  to  higher  oxidation- 
products  of  indoxyl.  Suspended  indigo-blue  may 
give  to  the  urine  a  bluish  tint. 

When  the  urine  is  boiled  with  hydrochloric  acid 
and  an  oxidising  agent,  such  as  a  few  drops  of  a 
solution  of  bleaching-powder,  indigo-blue  is  formed 
and  varying  amounts  of  indigo-red  ;  these  pigments 
are  readily  extracted  by  chloroform,  which  acquires 
a  blue  or  purple  colour  and  shows  a  characteristic 
spectrum. 

Indoxyl  is  formed  by  the  oxidation  of  indol,  and 
the  urinary  indoxyl-compounds  have  their  origin  in 
the  decomposition  of  proteids  by  the  intestinal 
bacteria.    When  such  proteid  decomposition  is  in- 


creased, or  when  the  conditions  are  unusually 
favourable  to  the  absorption  of  its  products,  as  when 
there  is  obstruction,  especially  of  the  small  intes- 
tine, the  excretion  of  indican  is  increased.  On 
the  other  hand,  indican  has  been  found  to  be 
absent  from  the  urine  of  new-born  infants  in  the 
earliest  days  of  life,  before  the  intestines  have  be- 
come the  seat  of  bacterial  activity. 

Clinically,  gastric  dilatation,  ulcer  and  new- 
growths,  peritonitis,  intestinal  obstruction,  wasting 
diseases,  such  as  tuberculosis,  and  enteric  and  some 
other  fevers,  are  among  the  morbid  conditions 
which  are  most  apt  to  be  attended  by  an  increased 
excretion  of  indoxyl-compounds  in  the  urine. 

A.  E.  Gar  ROD. 

INDIGESTION.— Difficulty  in  digestion.  S'ge 
DiGES'i  ION,  Disorders  of. 

INEBRIATES,  Detention  of.—Scc  Dipso- 
mania. 

INFANTILE  CONVULSIONS.— 5«  Convul- 
sions IN  Children. 

INFANTILE  PARALYSIS.— .Sa  Paralysis, 
Infantile. 

INFANTILE  SPASTIC    PARAPLEGIA. — See 

Cerebral  Diplegia. 

INFANTS,  Diseases  of.— There  are  few  dis- 
orders which  can  be  said  to  be  peculiar  to  infancy 
and  childhood.  The  diseases  to  which  children  are 
liable  are,  as  a  rule,  those  which  attack  older  per- 
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sons,  and  present  the  same  pathological  characters. 
But  disease  as  it  occurs  in  children  does  3"et  require 
especial  study,  for  the  symptoms  by  which  it  is 
accompanied  often  differ  widely  from  those  met 
with  in  adults. 

General  Characters.  —The  most  striking 
peculiarity  of  childhood  is  the  marked  excitability 
of  the  nervous  system.  A  fragment  of  indigestible 
food,  for  example,  may  produce  high  fever,  or 
alarming  agitation,  and  even  throw  the  child  into 
convulsions  ;  a  slight  irritation  of  the  larynx  may 
produce  severe  spasm,  and  simulate  for  the  time  the 
;  s)'mptoms  of  diphtheria.  The  beginning  of  acute 
;  disease  is  almost  invariably  accompanied  by  pro- 
i  found  general  disturbance  ;  but  disturbance  as  pro- 
found may  be  excited  by  the  simplest  functional 
disorder,  so  that  the  severity  of  the  symptoms  is  no 
;  guide  at  all  to  the  severity  of  the  lesion  with 
which  we  have  to  deal.  In  all  cases,  therefore,  it 
is  of  importance  if  possible,  to  pick  out  the  local 
symptoms — those,  namely,  which  point  to  mischief 
of  any  special  organ — and  separate  them  from 
others  w'hich  are  expressive  merely  of  the  general 
distress.  Such  local  symptoms  are  the  cough,  rapid 
breathing,  and  active  nares  which  point  to  acute 
lung-disease  ;  the  squinting  and  immobility  of  pupils 
which  are  so  characteristic  of  cerebral  affections  ; 
and  the  peculiar  jerking  movement  of  the  legs, 
which,  combined  with  hardness  of  the  abdominal 
muscles,  betrays  the  existence  of  colic.  Such  local 
symptoms  are  not,  however,  always  to  be  dis- 
covered, and  even  if  present  may  not  furnish  trust- 
worthy indications  ;  for  so  close  is  the  connection 
in  the  young  child  of  distant  organs  with  one 
another  that  the  organ  from  which  the  more  definite 
symptoms  appear  to  arise  may  not  be  the  organ 
which  is  actually  the  seat  of  disease.  The  two 
organs  which  are  most  frequently  found  to  present 
-these  deceptive  manifestations  are  the  stomach  and 
'  the  brain.  Vomiting  is  a  common  symptom  at  the 
beginning  of  every  acute  disease,  and  in  many 
children  any  casual  disturbance  is  apt  to  be  attended 
by  it.  In  some  cases  of  pneumonia,  again,  notably 
those  in  which  the  inflammation  is  seated  at  the 
apex  of  the  lung,  headache,  vertigo,  delirium,  and 
stupor  may  be  so  marked  that  the  ordinary  sym- 
ptoms of  the  disease  are  completely  obscured,  and 
the  case  is  mistaken  for  one  of  meningitis.  Again, 
the  violent  nocturnal  delirium  so  often  excited  by 
the  irritation  of  worms  in  the  alimentary  canal 
must  be  within  the  experience  of  all. 

The  nervous  excitability  of  children,  and  its  in- 
fluence upon  the  system  generally,  are  well  illustrated 
by  the  high  temperature  noticed  in  many  children 
on  the  first  evening  after  admission  into  the  wards 
of  a  hospital.  The  elevation  varies  in  degree  in 
.  different  subjects  ;  but  if  the  patient  be  not  a  mere 
infant,  it  is  usually  over  loo°,  although  the  com- 
plaint be  one  not  ordinarily  attended  by  pyrexia. 

Perhaps,  however,  the  most  familiar  instance  of 
the  impressibility  of  the  nervous  system  is  seen  in 
the  case  of  convulsions.  A  '  fit  '  in  the  child  has  a 
very  different  meaning  from  a  similar  attack  in  the 
adult.  In  the  latter  it  is  usually  evidence  of  a 
grave  centric  lesion,  and  its  occurrence  occasions 
the  greatest  anxiety.  In  the  child,  on  the  contrary, 
it  is  a  common  expression  of  the  perturbation  of  the 
nervous  system,  set  up  in  response  to  some  excentric 
irritation,  and  often,  as  in  the  case  of  the  onset  of 
acute  disease,  is  analogous  to  the  rigor  which  ushers 
in  an  acute  attack  in  older  persons.  Sometimes,  it  is 


true,  convulsions  are  produced  in  the  child,  as  in  the 
adult,  by  severe  cerebral  disease  ;  but  in  such  cases 
the  fits  are  frequently  repeated,  and  are  succeeded 
by  rigidity,  paralysis,  and  other  signs  of  centric 
irritation.    See  Convulsions  in  Children. 

The  impressibility  of  the  nervous  system  is  in- 
creased by  causes  which  produce  a  sudden  depres- 
sion of  strength,  such  as  a  bad  attack  of  diarrhoea, 
or  loss  of  blood  ;  and  in  one  chronic  disease — rickets 
— the  nervous  irritability  is  very  great.  The  effect 
of  chronic  wasting  upon  the  child  is,  however, 
usually  to  produce  an  opposite  reYult ;  and  under 
the  long-continued  influence  of  enfeebling  disease 
the  excitability  of  the  nervous  system  becomes  gra- 
dually less  and  less  manifest,  until  it  finally  dis- 
appears almost  entirely.  It  is  of  importance  to  the 
practitioner  to  bear  this  fact  in  mind,  for  in  a  child 
much  reduced  by  chronic  illness,  the  presence  of  an 
intercurrent  acute  complication — such  as  inflamma- 
tion of  the  lung — may  be  indicated  by  very  few 
symptovns,  the  system  having  become  almost  insen- 
sible to  nervous  impressions. 

Another  peculiarity  which  strikes  the  attention  of 
any  one  accustomed  only  to  disease  as  it  occurs  in 
the  adult  is  the  vast  preponderance  in  infantile  dis- 
orders of  mere  disturbance  of  function,  and  the 
disastrous  consequences  which  may  ensue  from  such 
derangements.  Infants  rapidly  part  with  their  heat, 
and  are  easily  chilled.  They  are  therefore  exces- 
sively sensitive  to  changes  of  temperature.  A 
catarrh  is  a  common  ailment  in  the  young  child, 
and  is  attended  by  various  dangers  according  to  the 
part  of  the  mucous  tract  which  is  affected  by  it. 
Gastric  catarrh  with  violent  and  repeated  vomiting., 
and  intestinal  catarrh  with  uncontrollable  diarrhcea, 
are  answerable  for  a  large  proportion  of  the  deaths 
among  young  children  during  the  warmer  months. 
In  less  severe  cases  the  gradual  failure  in  nutrition 
which  results  is  a  common  cause  of  wasting  ;  such 
cases  may  end  fatally.  In  the  autumn  and  winter 
the  bronchial  mucous  membrane  is  more  frequently 
attacked.  However  apparently  slight  may  be  the 
catarrh,  a  weakly  infant  is  always  exposed  to  the 
danger  of  collapse  of  a  considerable  portion  of  the 
lung  ;  and  such  an  interference  with  the  respiratory 
function  is  often  a  cause  of  sudden  death. 

It  is  in  consequence  of  this  frequency  of  functional 
derangements,  and  their  dangerous  character,  that 
post-mortem  examinations  in  infants  so  often  fail  to 
show  any  appearances  explanatory  of  the  cause  of 
death. 

Clinical  Examination.— The  clinical  exami- 
nation of  young  children  requires  tact  and  patience. 
The  patient  cannot  himself  describe  his  symptoms, 
but  all  necessary  information  can  be  gained  from  the 
parents.  Mothers  are,  as  a  rule,  good  observers, 
and  allowing  for  their  natural  anxiety  and  a  slight 
tendency  to  exaggeration,  their  statements  can 
usually  be  relied  upon.  We  can  thus  learn  the 
previous  state  of  the  child,  the  exact  date  at  which 
his  symptoms  began,  and  the  order  in  which  they 
appeared.  Infants  should  be  always  stripped  for 
examination,  so  that  the  whole  body  may  be  ex- 
posed to  view.  Before,  however,  ordering  the  re- 
moval of  the  clothes,  we  should  be  careful  to  satisfy 
ourselves  upon  certain  points  which  can  onh-  be 
properly  observed  while  the  child  is  in  repose. 
Thus,  in  order  to  count  the  pulse  and  respiration, 
perfect  quiet  is  indispensable,  for  the  least  move- 
ment quickens  the  heart's  action,  and  alters  the 
rapidity  of  the  breathing.    At  the  same  time  the 
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LempeiaUuL-  can  be  taken  by  the  thermometer  in 
the  rectum.  The  whole  body  should  then  be  exa- 
mined for  spots  or  swellings  ;  the  condition  of  the 
skin  noted — whether  dry  or  moist  ;  the  fontanelles 
examined  ;  and  the  state  of  the  abdomen  ascertained, 
including  the  size  of  the  liver  and  spleen.  If  the 
child  cry  at  the  time,  we  mark  the  character  of  the 
voice,  for  hoarseness  is  an  early  sign  of  congenital 
s)philis. 

In  the  physical  examination  of  the  chest  in  a 
child,  it  is  important  :  to  percuss  the  two  sides  at 
the  same  period  of  the  respiratory  movement,  that 
is,  during  expiration  or  during  inspiration  ;  to  strike 
gently  with  two  fingers,  for  by  this  means  a  larger 
volume  of  sound  is  brought  out,  and  slight  dulnessis 
more  easily  detected  ;  to  use  a  stethoscope  instead  of 
the  unassisted  ear,  in  order  to  limit  the  area  listened 
to  ;  and  to  manage  so  that  the  child's  mouth  be 
open  during  auscultation,  so  as  to  hinder  the  trans- 
mission of  sounds  from  the  throat.  In  an  infant 
the  back  is  best  examined  by  placing  the  child  on 
the  nurse's  left  shoulder,  witli  his  left  arm  round 
her  neck.  If  the  chin  be  now  depressed  by  the 
nurse's  hand  on  the  child's  head,  the  muscles  of 
both  shoulders  are  relaxed.  The  front  and  sides  of 
the  chest  can  be  examined  as  the  infant  lies  on  his 
back.  We  must  remember  that  the  breath-sounds, 
especially  that  of  inspiration,  are  of  a  more  blowing 
quality  in  the  child  than  they  are  in  the  adult  ;  and 
that  there  is  naturally  less  resonance  at  the  right 
base,  on  account  of  the  proportionately  greater  size 
of  the  liver. 

At  the  end  of  the  examination  the  mouth  should 
be  looked  at  for  signs  of  aphthie  or  thrush  ;  and 
the  condition  of  the  gums  and  naso-pharynx  should 
be  ascertained.  Lastly,  the  throat  is  to  be  inspected 
— depressing  the  tongue  with  the  handle  of  a  spoon. 
If  there  be  disorder  of  the  digestive  apparatus,  such 
as  sickness,  constipation,  or  diarrhcjea,  it  must  not 
be  forgotten  to  examine  the  discharges  carefully. 
The  urine  should  not  be  overlooked. 

Treatment.— In  all  cases,  especially  if  the 
patient  be  an  infant,  it  is  important  to  inquire  into 
the  hygienic  and  dietetic  arrangements  to  which  the 
child  is  subjected.  Children,  as  a  rule,  respond 
well  to  treatment.  This  may  be  explained  partly 
by  the  large  proportion  of  mere  functional  derange- 
ments in  the  illnesses  to  which  they  are  subject, 
and  partly  by  the  state  of  constant  change  through 
which  the  body  is  passing  ;  growth  and  develop- 
ment are  active  in  organs,  and  the  tendency  is  to 
repair.  Tlie  term  '  treatment,'  however,  includes 
far  more  than  the  mere  giving  of  physic.  A  com- 
plete change  in  all  the  influences  acting  upon  the 
patient — a  reconstruction  of  the  dietary,  and  a 
reformation  in  the  hygienic  arrangements,  especially 
with  regard  to  air,  light,  and  clothing — will  often 
prove  of  immense  service,  and  be  of  far  more  value 
than  actual  drug-giving  in  furthering  the  recovery 
of  the  child. 

In  the  treatment  of  acute  illness  we  must  remem- 
ber that  young  children  cannot  bear  lowering  mea- 
sures ;  but  we  must  not  therefore  rush  to  the  oppo- 
site extreme,  for  unless  suffering  from  temporarv 
exhaustion,  they  are  far  from  being  benefited  by 
profuse  stimulation.  In  the  beginning  of  acute  in- 
flammatory diseases  stimulants  are  injurious.  Even 
in  chronic  ailments,  such  as  ricl^ets,  where  a  certain 
amount  of  alcohol  is  often  of  service,  wine  should 
1  le  given  with  caution,  and  its  effects  upon  the  diges- 
lion  carefully  watched  ;  it  can  only  be  given  with 


advantage  so  long  as  it  improves  the  appetite,  and 
increases  the  digestive  power. 

With  regard  to  medicines  little  need  be  said  in 
this  place.  It  may  be  remarked  that,  on  account 
of  the  tendency  to  acid  dyspepsia  in  all  children, 
allvalis  are  of  especial  service  ;  and  that  the}'  should 
be  always  combined  with  an  aromatic,  on  account 
of  the  value  of  the  latter  in  stimulating  the  alimen- 
tary mucous  membrane,  and  relieving  the  flatulence 
and  other  painful  consequences  of  indigestion.  It 
is  important  also  to  remember  that  children  are 
wonderfully  tolerant  of  certain  drugs,  while  the}- 
bear  others  very  badly.  Belladonna  may  be  given 
to  infants  and  children  in  comparatively  large  doses. 
They  are  also  more  tolerant  of  arsenic  than  their 
elders.  To  the  action  of  opium,  however,  they  are 
excessively  susceptible,  and  the  drug  should  lie 
given — to  infants  especially — with  extreme  caution. 

Eustace  .Smith. 

INFANTS,  Feeding  of. —  Sec  Diet;  and 
Atrophy. 

INFARCT  (iiifairio,  I  cram  in). — An  infarct  is 
a  firm  wedge-shaped  patch  of  tissue,  found  in  certain 
organs  as  the  effect  of  arterial  embolism,  or  a  marked 
diminution  (more  than  75  per  cent.)  of  the  pressure 
in  the  supplying  artery.    See  Embolism. 

INFECTION.  — Before  the  nature  of  infective 
processes  was  understood  and  when,  owing  to  the 
difference  in  the  length  of  incubation-periods  and 
the  different  results  of  infection,  there  appeared  to 
be  some  difference  in  the  method  of  transmission 
of  infective  disease  from  patient  to  patient,  it  was 
natural  that  an  attempt  should  be  made  to  distin- 
guish between  those  diseases  in  which  there  was 
direct  transmission  from  patient  to  patient  and  those 
in  which  the  transmission  was  indirect.  Again, 
direct  transmission  was  supposed  to  be  either  by 
direct  contact,  in  which  case  the  disease  was  spoken 
of  as  being  '  contagious,'  or  through  the  atmosphere, 
when  it  was  said  to  lie  '  infectious.'  But  since  it  is 
now  known  that,  in  all  infective  diseases,  there  is 
an  infective  element  which  can  multiply,  sometimes 
outside  the  body,  and  usually  inside,  it  is  better  to 
include  all  these  diseases  in  one  great  group  in 
which  the  Jiiaieries  moi-bi  can  be  transmitted  b)' 
'  contagion,'  the  principal  factor  being  the  multi- 
plying iiiateries  iiiorbi  which,  transmitted,  directly 
or  indirectly,  from  patient  to  patient  and  finding 
suitable  conditions  for  its  development,  is  capable 
of  growing  and  of  setting  up  a  specific  infective 
disease.  It  must  be  insisted  on  at  the  outset  that 
although  most  of  the  infective  diseases  are  transmis- 
sible from  one  individual  to  another — and  this  group 
is  gradually  absorbing  all  the  infective  diseases — 
there  are  a  few  which  up  to  the  present  have  not 
Ijeen  demonstrated  as  being  transmissible,  or  as 
being  transmissible  only  through  an  intermediate 
host.  For  example,  malaria  and  relapsing  fever 
are  sometimes  said  to  be  non -transmissible.  That 
they  do  not  pass  directly  from  patient  to  patient 
may  be  readily  enough  accepted,  but  it  is  now  re- 
cognised in  the  case  of  malaria,  and  it  is  possible 
that  a  similar  statement  holds  good  also  of  relapsing 
fever,  that  on  the  parasite  being  introduced  into  the 
blood  directly  from  individual  to  individual,  or  being 
first  taken  by  the  mosquito  into  its  digestive  cavity, 
and  later,  after  certain  developmental  changes, 
being  injected  through  the  proboscis  into  the  blood 
of  the  human  subject,  the  disease  is  again  induced; 
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thus  is  furnished  an  instance  of  a  supposed  non- 
transmissible  disease  affording  an  example  of  a 
typically  transmissible  one. 

In  the  article  '  Bacteria  '  it  is  stated  that  the 
infective  agent  in  disease  is  almost  invariably  a 
lowly  developed  micro-organism,  a  vegetable  or  an 
animal  blood-parasite.  For  the  present  we  may 
leave  out  of  account  the  larger  animal  parasites, 
which,  however,  in  so  far  as  they  multiply  and  give 
rise  to  certain  lesions,  may  be  looked  upon  as  infec- 
tive agents.  Some  of  these  disease-producing  bac- 
teria grow  readily  outside  the  body,  flourish  at  a 
temperature  considerably  below  that  of  the  human 
blood,  subsist  on  nutrient  media  outside  the  body, 
and  retain  their  vitahty  under  conditions  varying  in 
some  cases  widely  from  those  met  with  in  the 
animal  organism.  Such  bacteria,  after  making 
their  way  from  the  patient,  may  remain  alive  for 
considerable  periods  lying  in  wait  ready  to  invade 
another  patient  and  so  set  up  an  attack  of  the 
disease  with  which  they  are  causally  associated. 
On  the  other  hand  certain  disease-producing  or- 
ganisms are  endowed  merely  with  the  power  of  exist- 
ing and  multiplying  in  the  fluids  and  tissues  of  the 
living  body.  They  can  scarcely  exist  at  any  other 
than  the  blood-temperature,  and  may  be  so  con- 
stituted that  they  are  either  unable  to  obtain  nutri- 
ment from  dead  tissues,  or  are  rapidly  killed  off  by 
other  organisms  with  which  they  have  to  compete. 
Here  the  viateries  inorbi  must  be  passed  on  directly 
from  patient  to  patient  if  it  is  to  remain  alive  and 
active.  Once  this  process  is  set  a-going  the  infec- 
tive organism  appears  to  become  more  and  more 
distinctly  parasitic,  and  so  more  and  more  capable 
of  invading  the  higher  organism,  of  multiplying 
therein,  and  of  setting  up  the  special  fermentative 
and  disease- producing  processes  with  which  they 
are  associated.  An  organism  that  can  live  outside 
the  body  may  of  course  give  rise  to  a  transmissible 
disease  either  directly  or  indirectly,  the  inateries 
inorbi  remaining  outside — sometimes  for  very  con- 
siderable periods — but  where  this  disease-producing 
organism  is  strictly  parasitic  and  cannot  live  outside 
the  body,  indirect  transmissibility,  though  not  un- 
known, is  comparatively  rare.  The  more  sapro- 
phytic a  disease-producing  organism  is,  that  is,  the 
more  it  is  able  to  live  outside  the  body,  the  more 
important  becomes  indirect  transmission  ;  while  in 
the  case  of  the  strictly  parasitic  organisms,  indirect 
transmissibility  plays  a  comparatively  unimportant 
part.  The  facultative  saprophytes  (those  bacteria 
that  can  live  outside  the  body)  which  produce  disease 
vary  enormously  as  regards  resistance  to  external 
agencies,  a  variation  that  may  be  noticed  even  in 
organisms  of  the  same  species.  For  example,  the 
Bacillus  anthracis,  when  placed  under  specially 
favourable  conditions,  multiplies  very  rapidly. 
When  inoculated  into  the  tissues  of  an  animal  and 
thence  into  the  blood,  it  undergoes  rapid  multipli- 
cation by  a  process  of  fission,  and  in  a  very  short 
time  invades  the  whole  of  the  fluids  of  the  body. 
It  will  be  found,  however,  that  in  this  stage  the 
bacillus  is  very  easily  killed.  If  a  drop  of  the  blood 
of  the  affected  animal  be  transferred  to  another 
animal,  the  disease  is  reproduced  with  great  cer- 
tainty and  rapidity.  If,  however,  the  animal  after 
it  succumbs  be  buried  at  once,  these  bacteria  die 
out  and  are  no  longer  a  source  of  danger,  since 
the  bacteria  kept  within  the  body  do  not  develop 
spores  and  are  comparatively  easily  killed.  If, 
however,  the  blood  from  an  animal  affected  with 


anthrax  be  allowed  to  escape  and  come  in  contact 
with  the  air,  especially  on  a  porous  surface  kept 
fairly  moist,  as  on  the  surface  of  damp  ground,  the 
contained  bacilli  rapidly  undergo  such  change  that 
it  is  with  the  utmost  difiiculty  they  are  destroyed, 
for  resisting  spores  are  formed  which  may  be  dried, 
heated,  and  even  treated  with  certain  antiseptics 
with  impunity,  and  still  remain  alive,  ready  to 
develop  into  active  bacilli  as  soon  as  the  conditions 
for  their  growth  again  become  favourable.  They 
are  not  killed  when  they  are  buried,  and,  for  long 
periods,  remain  capable  of  setting  up  an  infection. 
In  the  one  case  the  transmissibility  must  be  direct, 
in  the  other  case  it  must  necessarily  be  indirect. 
The  old  term  of  '  contagion  '  then  may  be  discarded 
with  advantage. 

One  of  the  essential  features  of  an  infective  agent 
is  that  it  must  be  capable  of  multiplication  in  the 
fluids  and  tissues  of  the  animal  body,  and  the  more 
this  propert}'  is  developed,  the  more  dangerous  be- 
comes the  organism  as  an  infective  agent.  It  is 
evident  that  in  infection  we  are  dealing  with  a 
process  of  insemination,  but  all  the  seed  that  is 
sown  does  not  necessarily  bear  fruit ;  several  factors 
must  be  favourable  before  a  disease  can  be  set  up 
even  by  a  disease-producing  organism.  Among 
these  factors  may  be  considered  the  following  : —  The 
number  of  organisms  introdtued.  It  has  been 
found,  for  example,  that  a  certain  number  of  even 
virulent  anthrax-bacilli  may  be  introduced  directly 
into  the  circulation  of  an  animal  without  setting  up 
any  specific  infective  disease,  the  bactericidal  power 
of  healthy  blood  appearing  to  be  quite  sufficient  to 
destroy  a  small  number  of  bacteria,  with  the  result 
that  no  infection  takes  place.  The  virulence  of  the 
organism  also  plays  a  part  in  determining  this 
infection  ;  a  much  smaller  number  of  a  virulent 
organism  being  sufficient  to  bring  about  what  only  a 
much  larger  number  of  less  virulent  organisms  can 
achieve.  In  the  case  of  the  poison-producing 
organisms,  such  as  the  bacilli  of  tetanus  and  diph- 
theria, the  poison  pla3's  a  most  important  part  in 
determining  whether  infection  takes  place  or  not. 
The  micro-organisms  introduced  alone  may  be  able 
to  make  no  headway  in  the  tissues  ;  they  are  unable 
to  multiply,  and  are  readily  destroyed,  and  no  in- 
fective process  results.  If,  however,  along  with 
the  micro-organisms  a  certain  amount  of  their 
specific  toxin  be  introduced,  the  tissues  or  the 
fluids  of  the  body  with  their  bactericidal  powers 
may  be  so  reduced  or  interfered  with  that  they 
are  unable  to  repel  the  invasion  of  the  bacteria, 
and  an  infective  process  is  set  up.  Impaired  tissue- 
vitality,  brought  about  through  whatever  agency 
— want  of  nutrition,  impaired  excretion,  impaired 
vitality  of  any  kind  through  mechanical  injury,  cold, 
heat,  toxins,  or  chemical  irritants,  whether  general 
or  local — is  also  of  importance  as  predisposing  to 
infective  diseases  from  the  fact  that  fewer  and  less 
virulent  organisms  can  make  good  their  position  in 
the  tissues  under  these  conditions  than  when  the 
vitality  of  the  tissues  is  unimpaired  (^see  Bacteria, 
p.  133).  In  this  connection  must  be  considered  the 
effect  of  the  invasion  of  the  tissues  by  two  or  more 
organisms.  Alixed  infections  are  in  most  instances 
far  more  serious  in  their  results  than  are  simple 
infections,  and  a  disease,  which  under  ordinary 
circumstances  might  run  a  comparatively  mild 
course,  may  in  the  presence  of  the  effects  of  a 
superadded  organism  become  most  dangerous.  For 
example,  in  '  pre-antitoxin  days  '  it  was  recognised 
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that  if  diphtheria  was  superadded  to  a  case  of  scarlet 
fever,  of  however  mild  a  type,  it  very  frequently 
ended  fatally,  the  mortality  among  such  cases  being 
very  high  indeed.  That  this  was  due,  in  great 
measure,  to  the  mixed  infection  is  evident  from  the 
fact  that  the  mortality  among  such  cases  was  very 
much  higher  than  the  mortality  among  cases  either 
of  simple  scarlet  fever  or  of  diphtheria  in  the  same 
epidemic.  We  have  further  evidence  of  the  impor- 
tance of  this  cumulative  action  in  the  success  of 
the  treatment  of  such  cases  with  antitoxic  serum,  in 
which  the  diphtheria-factor  is  practically  eliminated, 
the  anti-toxin  neutralising  the  diphtheria-toxin. 
As  such  cases  come  under  observation  at  an  early 
period,  the  treatment  can  be  thoroughly  carried  out, 
and  the  mortality  falls  to  a  fraction  of  what  it  was 
in  the  '  pre-antitoxin  period.'  This  is  not  an  iso- 
lated instance.  When  the  Streptococcus  erysipelatis 
of  a  comparatively  mild  type  is  inoculated  along 
with  the  Bacillus  prodigiosus,  wliich  by  itself  is 
almost  innocuous,  a  most  virulent  type  of  erysipelas 
may  be  induced  ;  again,  it  is  a  matter  of  common 
observation  that  the  Bacillus  tetani,  when  reinforced 
by  certain  innocuous  chemical  substances  or  by 
certain  non-pathogenetic  organisms,  may  set  up  a 
most  virulent  form  of  tetanus. 

Of  other  predispositions  to  infecticjn  may  be 
mentioned  iiiflamiiiatory  conditiojis  which  appear 
to  act  in  a  very  interesting  fashion.  During  an 
epidemic  of  cholera,  only  those  patients  contract 
the  disease  who  first  suffer  from  some  slight  dis- 
turbance of  the  alimentary  tract  ;  even  when  the 
cholera-bacilli  are  present  in  the  lower  part  of  the 
alimentary  canal,  there  may  be  no  attack  of  cholera 
unless  some  inflammation  with  its  accompanying 
serous  exudation  be  set  up.  Hueppe  and  Wood 
have  pointed  out  that,  for  the  production  of  con- 
siderable quantities  of  the  cholera-poison,  the 
bacillus  requires  a  certain  proportion  of  what  may 
be  termed  crude  albuminous  material.  This  may 
be  supplied  in  the  form  of  egg-albumen  or  in  the 
serous  constituents  of  the  blood.  How  does  this 
bear  on  cholera  ?  The  cholera -bacillus  in  the  ali- 
mentary canal  may  remain  latent,  as  it  were,  for  a 
considerable  period,  producing  a  comparatively 
small  amount  of  poison  ;  it  has  been  so  weakened 
by  its  passage  through  the  stomach,  and  the  medium 
on  which  it  can  grow  is  so  little  favourable,  that 
the  toxin  is  formed  in  insufficient  quantities  to  do 
the  patient  much  harm.  When,  however,  from  any 
cause  there  is  irritation  of  the  gastro-intestinal  tract, 
interference  with  the  secretion  of  acid  by  the 
stomach,  or  the  pouring  out  of  serous  fluid  as  the 
result  of  an  inflammatory  process,  the  conditions 
immediately  favour  the  production  of  toxin,  and  an 
attack  of  cholera  is  the  result.  There  is  good 
reason  to  assume  that  in  the  case  both  of  the 
typhoid-bacillus  and  of  the  cholera-bacillus,  the 
more  virulent  it  is  the  more  nearly  it  approaches 
the  obligate  parasitic  condition,  i.e.  although  it 
grows  readily  and  produces  a  large  quantity  of 
poison  within  the  body,  it  is  much  more  easily 
killed  outside  the  body  ;  while,  on  the  other  hand, 
the  more  saprophytic  in  character  it  becomes,  that 
is,  the  more  it  resists  external  influences  and  the 
more  it  becomes  modified  so  that  it  can  lead  an 
existence  outside  the  body,  the  less  virulent  are  its 
characters  as  a  parasite  and  an  infective  agent. 
The  diphtheria-bacillus  also  may  remain  inactive 
for  very  considerable  periods  in  the  healthy  throat ; 
it  is  only  when,  as  the  result  of  inflammation,  there 


is  an  exudation  of  serous  fluid  that  it  is  capable  of 
multiplying  rapidly,  of  producing  large  quantities 
of  toxin  fnjm  the  crude  albumen,  and  so  of  setting 
up  a  characteristic  diphtherial  infection  and  intoxi- 
cation. 

This  question  of  predisposition  to  infection  crops 
up  in  connection  with  almost  every  one  of  the  in- 
fective diseases.  The  tissue-parasites,  such  as  the 
bacilli  of  tuberculosis  and  leprosy,  and  the  strepto- 
cocci and  staphylococci  appear  to  be  controlled  by 
the  tissues,  the  general  nutrition  rather  than  any 
special  tissue-insusceptibility  apparently  being  the 
most  important  factor.  In  the  case  of  the  exanthe- 
mata, however,  this  general  nutrition,  though,  no 
d(jubt,  playing  a  part,  is  comparatively  unimportant 
as  compared  with  special  immunity  or  special  pre- 
disposition.   See  Immunity. 

It  must  be  borne  in  mind  that  even  after  bacteria 
— taking  them  as  an  example — have  gained  a  foot- 
ing in  the  tissues,  a  considerable  period  may  ensue 
before  they  have  multiplied  sufficiently  and  have 
produced  their  toxin  in  sufficient  quantities  to  pro- 
duce any  local  or  constitutional  eflects  in  the 
patient  {see  Incubation).  It  must  be  remembered 
that  disease-producing  organisms  within  certain 
limits  always  breed  true,  though  they  may  vary 
greatly  in  virulence,  in  powers  of  growth,  and  in 
power  of  producing  toxins  ;  on  the  other  hand,  they 
may  give  rise  to  somewhat  different  results  accord- 
ing to  the  tissues  in  which  they  grow  and  the  paths 
by  which  they  enter  the  body.  As  an  example  of 
this  may  be  taken  the  different  forms  of  tuberculosis, 
all  of  them  produced  by  the  tubercle-bacillus,  but 
varying  enormously  in  their  course  and  results.  In 
one  patient  the  tubercle-bacillus  by  its  presence  may 
give  rise  to  the  formation,  first,  of  comparatively 
normal  granulation-tissue,  this  gradually  developing 
into  fibrous  tissue,  as  in  chronic  fibroid  phthisis  ; 
the  bacilli  in  this  instance  appearing  to  invade  the 
tissues  by  the  lymphatics.  In  another  case  bacilli  in 
exactly  the  same  position  may  give  rise  to  granula- 
tion-tissue much  more  rapid  and  luxuriant  in  its 
growth,  ultimately  undergoing  caseous  degenera- 
tion. Again,  the  tuljercular  processes  resulting  from 
the  invasion  of  an  epithelial  surface,  as  in  tubercular 
catarrhal  pneumonia,  may  be  essentially  different, 
as  regards  naked-eye  appearances,  from  chronic 
fHiroid  tuberculosis  ;  and  when  the  tubercle-bacilli 
make  their  way  into  the  blood-vascular  system, 
miliary  tubercles  scattered  through  the  whole  of  the 
organs  of  the  body — tuVjercles,  which  at  first  sight 
appear  to  have  little  in  common  with  the  large 
caseous  tubercular  masses  found  in  the  lung,  liver, 
or  lymphatic  glands — result.  In  certain  forms  of 
infection  the  multiplication  of  the  Diateries  morbi 
takes  place  not  so  much  in  the  tissues  as  in  certain 
cavities,  ducts,  or  channels,  or  in  superficial  wounds. 
It  is  only  when  the  bacteria  in  these  positions  can 
produce  toxins  that  they  can  play  any  important  part 
as  infective  agenls.  Indeed  it  would  perhaps  be 
better  to  speak  of  them  as  toxin-producing  agents. 
This  has  already  been  referred  to  in  connection  with 
cholera  and  diphtheria,  and  the  same  statements  are 
true  of  the  tetanus-bacillus.  The  diphtheria-bacillus 
may,  in  very  severe  cases,  make  its  way  from  the 
lesion  of  the  throat  into  distant  parts  of  the  body,  but 
in  the  case  of  cholera  the  bacillus  appears  up  to  the 
time  of  death  of  the  patient  to  remain  in  or  near  the 
alimentary  tract  or,  in  the  case  of  tetanus,  in  the 
superficial  wound. 

Even  disease-producing  organisms  may,  as  we 
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have  seen  in  the  case  of  the  cholera-baciihis,  lead  a 
saprophytic  existence  in  the  cavities  of  the  body. 
The  pneumococcus  is  often  found  in  the  secretions 
of  the  buccal  and  respiratory  mucous  membranes  of 
patients  who  are  suffering  from  none  of  the  toxic  or 
infective  effects  usually  associated  with  this  organism 
as  a  parasite,  while  it  is  well  known  that  certain  of 
the  pus-producing  organisms  are  regularly  present 
in  the  tonsils  and  in  the  appendages  of  the  skin. 

The  alimentary  canal  being  a  cavity  in  commu- 
nication with  the  outer  world  may  contain  in  one  or 
other  of  its  divisions  almost  any  organisms  usually 
found  outside  the  body.  They  may  remain  simply 
as  saprophytic  organisms,  though,  by  the  aid  of  their 
toxins,  or  through  the  weakening  of  the  protective 
epithelium,  they  may  gradually  make  their  way  into 
the  tissues,  there  becoming  parasitic  and  infective  in 
the  true  sense  of  the  word  ;  in  this  they  are  invariably 
aided  by  the  pouring  out  of  serous  fluids  in  which 
they  become  more  and  more  parasitic  and  are  enabled 
to  produce  their  specific  poisons. 

Infection,  therefore,  may  commence  with  in- 
toxication, and  it  also  results  in  intoxication.  An 
-infection  may  be  local,  in  which  case,  as  in  tetanus 
and  diphtheria,  we  have  the  infective  agent  multi- 
plying at  the  point  of  invasion  of  the  organism  and 
sending  out  toxins  to  various  parts  of  the  body, 
giving  rise  to  special  changes  in  the  central  nerve- 
cells  as  in  tetanus,  or  in  the  muscles  and  nerves  as  in 
diphtheria  ;  while  in  both  cases  the  poison,  if  pre- 
sent in  large  quantities,  may  act  directly  upon  the 
secretory  cells  of  the  liver,  kidney,  &c.  In  other 
cases  the  infective  agent  spreads  along  the  lym- 
phatics as  in  erysipelas,  the  streptococcus  found  in 
this  disease  gradually  passing  from  point  to  point, 
being  rapidly  destroyed,  however,  by  the  tissues 
which  react  to  the  stimulation  set  up  by  the  ad- 
vancing micro-organism.  Or,  again,  the  infective 
material  may  be  carried  to  distant  parts  of  the  body 
by  the  blood-  or  lymph-streams  as  in  abscess-forma- 
tion, the  infective  agent  becoming  impacted  in  a 
capillary,  and  setting  up  a  metastatic  abscess. 

As  the  local  results  of  infection  we  may  have 
inflammation,  as  seen  in  the  dilatation  of  the  blood- 
vessels, the  accumulation  of  leucocytes,  and  prolife- 
ration of  the  connective-tissue  cells,  or,  if  the  process 
be  more  acute,  fibrinous  exudation  or  death  of  the 
tissue  resulting  from  the  action  of  the  poisonous  sub- 
stances plus  the  altered  circulatory  and  mechanical 
conditions ;  in  abscess-formation  peptonising  enzymes 
aid  materially  in  bringing  about  the  destruction  of 
the  tissues. 

In  addition  to  these  special  changes  are  certain 
general  changes,  some  already  mentioned,  which 
result  from  the  action  of  bacterial  poisons,  and 
appear  to  be  due  to  the  action  of  some  substance, 
common  to  bacteria,  described  by  Buchner,  Cen- 
tanni,  and  others  as  a  protein,  and  found,  for 
example,  in  pyogenic  bacteria,  and  in  the  Ijaciili  of 
anthrax,  typhoid  fever,  and  tetanus.  When  injected 
it  is  capable  of  setting  up  fever,  diarrhoea, 
leucocytosis,  and  nutritive,  respiratory,  and  vascular 
changes.  These  general  changes  then  are  induced 
by  a  non-specific  bacterial  substance  similar  in 
certain  respects  to  those  initiating  local  changes. 

An  infective  disease  may  be  endemic,  in  which 
case  it  may  be  taken  for  granted  that  the  infective 
organism  is  distinctly  saprophytic.  In  such  cases 
the  conditions  must  be  exceedingly  favourable  to 
the  continued  existence  of  the  bacillus  outside  the 
human  or  animal  body;  but  in  most  instances  it 


appears  to  be  essential  that  there  should  be  a  host 
to  whom,  now  and  again,  the  parasite  may  resort 
in  order  that  it  may  retain  its  parasitic  habit. 
There  cannot,  of  course,  be  any  evidence  to  ^how 
that  there  is  any  persistence  of  a  disease-producing 
organism  in  a  purely  saprophytic  form,  without  its 
coming  at  some  time  or  other  to  inhabit  a  higher 
animal  organism. 

In  the  case  of  epidemics  it  may  be  assumed  that 
transmissibility  is  practically  direct  from  individual 
to  individual,  especially  where  no  special  predis- 
position appears  to  be  necessary.  Epidemics  may 
result  from  the  rapid  distribution  of  the  materies 
morbi  from  a  centre  in  which  it  is  endemic.  This 
is  especially  the  case  in  water-borne  diseases  and 
when,  through  starvation  or  fatigue,  large  bodies  of 
people,  as  in  times  of  warfare,  are  peculiarly  sus- 
ceptible to  infection  ;  or,  finally,  there  may  be 
epidemics  of  diseases  from  cases  of  which  the  virus 
is  readily  transmitted  indirectly,  especially  where 
hygienic  and  nutritive  conditions  are  bad,  as  in  an 
outbreak  of  plague. 

In  order  to  deal  efficiently  with  disease  a  know- 
ledge of  the  method  of  infection  and  the  nature  of 
the  disease-producing  organism  must  be  obtained  at 
the  very  outset.  In  glanders,  tuberculosis,  diph- 
theria, plague,  and  the  pyogenic  affections,  as  well 
possibly  as  measles,  variola,  scarlatina,  and  leprosy, 
the  exciting  organisms  can  probably  live  for  a  time 
outside  the  body,  that  is,  they  may  be  saprophytic 
organisms.  Here  then  it  is  necessary  to  prevent 
not  only  direct  infection,  but  also  the  possibility  of 
these  organisms  returning  to  their  saprophytic  exis- 
tence. In  the  case  of  small-pox  and  scarlet  fever, 
this  can  be  fairly  readily  carried  out,  as  in  these 
direct  transmission  plays  a  much  more  important 
part  than  indirect.  If  the  patients  are  kept  isolated 
during  the  period  when  the  infective  organisms  are 
given  oft",  and  if  disinfection  is  carefully  carried  out, 
there  is  little  danger  of  the  infective  agent  being 
passed  on  to  other  patients.  In  tuberculosis, 
diphtheria,  plague,  and,  to  a  less  degree,  glanders, 
something  more  than  mere  isolation  is  necessary. 
Building  up  of  the  tissues,  air,  light,  and  improve- 
ment of  the  general  hygienic  conditions,  all  play  a 
great  part  in  preventing  infection  ;  and  this  is  spe- 
cially the  case  in  diseases  in  which  predisposition 
is  an  important  factor. 

Those  diseases  which  result  from  the  invasion  of 
such  facultative  parasites  as  the  bacilli  of  typhoid 
fever,  cholera,  anthrax,  &c. ,  are  not  to  be  stamped 
out  by  isolation  merely.  The  supply  of  the  infective 
agent  must  be  cut  off,  and  this  must  be  done  while 
the  organism  can  be  readily  destroyed,  that  is, 
immediately  it  comes  from  the  patient.  But,  beyond 
this,  the  primary  or  common  source  of  infection 
should  be  found,  and  measures  taken  to  eradi- 
cate it. 

As  regards  those  fermentation-processes  set  up  in 
the  alimentary  canal — say,  by  saprophytic  organisms 
which  have  the  power  of  producing  irritant  or  toxic 
substances,  but  which  have  no  power  of  invading 
the  tissues — little  need  here  be  said,  except  to  point 
out  that  under  certain  conditions  these  may  prepare 
the  ground  for  the  action  of  such  disease-producing 
germs  as  the  cholera-  or  typhoid-bacillus. 

It  has  been  proved  experimentally  that  the  chan- 
nels by  which  the  infective  agents  enter  the  system 
vary  very  considerably  in  different  cases,  and  that 
an  organism  which  inhaled  might  give  rise  to  a  very 
severe  attack  of  a  disease  would,  as  in  the  case  of 


INFECTION 


INFLAMMATION 


small-pox,  when  introduced  subcutaneously  set  up 
a  comparatively  mild  attack.  There  are  numerous 
similar  infective  agents.  For  example,  the  bacillus 
of  Quarter-Ill,  when  injected  into  the  subcutaneous 
tissue,  gives  rise  to  an  attack  of  the  disease,  while, 
injected  into  the  blood-vessels,  it  produces  little  or 
no  effect.  Further,  a  much  larger  dose  of  Bacillus 
pyocyaneus  can  be  given  subcutaneously  than  either 
intra-peritoneally  or  intra-venously.  The  typhoid- 
bacillus,  on  the  other  hand,  is  better  borne  when 
injected  intra-venously  than  intra-peritoneally,  while 
an  animal  will  bear  an  intra-peritoneal  injection  of 
a  larger  quantity  of  the  diphtheria-bacillus  than  it 
will  bear  subcutaneously. 

As  regards  the  protective  action  of  the  gastric 
juice,  it  may  be  mentioned  that  the  acid  contained 
therein  affords  very  efficient  protection  against  the 
invasion  of  the  lower  regions  of  the  alimentary  tract 
by  the  tubercle-bacillus  or  the  cholera-bacillus. 
Tuberculosis  of  the  intestinal  tract,  where  the  gastric 
secretion  remains  normal,  appears  to  be  almost  un- 
known ;  while  Koch  found  that  it  was  necessary  to 
neutralise  this  acid  in  the  stomach  of  the  guinea-pig 
before  there  was  any  possibility  of  the  cholera- 
bacillus  passing  through  the  stomach  into  the  intes- 
tinal canal.  Even  when  it  passed  this  portal,  it  met 
another  of  the  protective  agencies,  the  peristaltic 
action  of  the  intestine,  which,  keeping  the  contents 
of  the  intestine  with  the  contained  cholera-bacilli 
constantly  in  motion,  prevented  the  development  of 
the  toxins,  with  the  result  that  no  cholera  was  pro- 
duced. There  was  no  multiplication  of  the  cholera- 
bacillus  unless  this  movement  was  paralysed  by  the 
exhibition  of  morphine. 

German  Sims  Woodheau. 

INFILTRATION  into;  mdjilfro,  I  strain 
through  felt). — Sec  DEGENERATION  ;  and  Con- 
cretions. 

INFLAMMATION  {iujlanimo,  I  set  on  iire).— 
Synon.  :  Fr.  Injlaniniation  ;  Ger.  Entziinditng. 

Definition. — Very  numerous  definitions  fiave 
been  given  of  inflammation.  The  most  generally 
received  has  been  that  attrilnited  to  Celsus,  which 
gives  the  four  marks  of  inflammation  as  rubor,  tumor, 
calor,  dolor  ;  but  this  appears  to  have  been  really 
due  to  Erasistratus,  who,  according  to  Galen,  first 
gave  precision  to  the  conception  of  simple  burning, 
as  understood  by  the  older  Greek  physicians,  and 
applied  the  name  <p\eynoirr)  (previously  synonymous 
with  0\6yui(Tis)  to  a  swelling,  which  had  also  the 
characters  of  heat,  pain,  throbbing,  and  resistance. 
The  definition  was  thus  based  upon  the  notion  of 
swelling,  and  would  hardly  have  taken  this  particular 
form  had  it  been  derived  from  superficial  inflamma- 
tions. Although  the  four  '  cardinal '  signs  may  still 
be  recognised  in  what  we  call  inflammation,  this 
definition  is  now  inadequate.  Many  attempts  have 
been  made  to  arrive  at  one  which  shall  be  more 
complete  ;  and  at  the  present  day  very  various  defi- 
nitions are  given  by  different  pathologists. 

The  most  popular  definition  is  based  upon  the 
cause,  viz.  that  inflammation  is  a  series  of  changes 
produced  in  a  part  by  injury  which  may  be  me- 
chanical, physical,  chemical,  or  due  to  living 
organisms  ;  provided  the  damage  produced  does 
not  entirely  destroy  the  vitality  of  the  part.  This 
is  a  definition  of  the  cause  rather  than  of  the 
process,  and  is  logically  defective  since  it  ex- 
cludes certain  consequences  of  injury  such  as 
hemorrhage  and  the  results  of  simple  section  of 


vessels,  nerves,  &c.  Some  (as  Adami)  limit  the 
definition  to  the  'local  attempt  at  repair  of  injury,' 
which  others  object  to  as  involving  the  teleological 
idea  of  purpose  or  intention.  Others  would  in- 
clude only  injuries  produced  by  micro-organisms 
which  are  the  chief  causes  of  the  diseases  called  in- 
flammations in  the  human  body.  Some  exclude 
the  process  of  repair  from  inflammation  proper  ; 
others  (as  Ziegler)  would  define  the  process  as  local 
tissue-degeneration  produced  by  injury,  combined 
with  exudation  and  followed  sooner  or  later  by  re- 
generation.  It  would  be  really  more  correct  to 
speak  of  inflammations  than  of  inflammation  :  since 
the  changes  produced  by  different  specific  injuries 
differ  so  much  that  it  is  difficult  to  define  any  one 
form  which  can  be  called  simple  inflammation.  In  the 
face  of  these  conflicting  definitions,  Thoma  (with 
whom  the  present  writer  agrees)  has  proposed  to  drop 
the  term  '  inflammation  '  altogether,  as  involving 
merely  a  traditional  conception,  and  to  speak  only 
of  injury  and  the  reaction  produced  by  it  ;  the 
process  of  repair  being  considered  separately.  As, 
however,  the  term  '  inflammation  'is  certainl)-  likely 
to  be  still  used,  it  cannot  be  at  once  dropped,  but 
we  may  understand  that  it  means  nothing  more  than 
certain  consequences  of  injury.  These  consequences 
appear  to  be  :  (i)  damage  of  cells  or  tissues  ;  (2)  a 
defensive  reaction  on  the  part  of  the  organism  which 
has  the  effect  of  removing  the  injurious  agent,  or  of 
neutralising  wholly  or  completely  its  effects  ;  and 
(3)  the  process  of  repair  which  may  or  may  not  be 
regarded  as  actually  a  part  of  the  same  process. 
These  three  factors  will  have  to  be  considered  sepa- 
rately. 

I.  Da/iiage  or  injury. — Admitting  that  an  injury 
of  some  kind  is  always  the  starting-point  of  the 
processes  called  inflammation,  we  must  regard  the 
other  changes  as  secondary  to  this.  In  all  animals 
with  a  complete  blood-circulation,  injury  to  any 
vascular  part  sets  up  disturbances  of  the  nervous 
and  vascular  mechanism,  resulting  in  hyperoemia, 
which  in  slight  injuries  may  be  the  only  visible 
effect.  In  severer  injuries  they  always  accompany 
the  other  changes,  and  hence  are  an  integral  part  of 
the  process.  Bearing  this  in  mind,  a  gradation  may 
be  traced  in  the  effects  of  injury.  A  very  slight 
injury  to  the  skin,  for  instance,  by  friction,  heat,  or 
a  chemical  irritant,  produces  transitory  hyperemia  ; 
a  more  severe  or  more  lasting  injury  sets  up  inflam- 
mation (blister  or  eczema)  ;  one  still  more  intense, 
necrosis  or  sloughing.  The  same  gradation  maybe 
seen  in  the  after-effects  of  cold,  which,  according 
to  its  duration  or  intensity,  may  lead  to  mere  heat 
and  throbbing,  or  to  inflammation  (chilblains  or 
mild  frostbite),  or  to  actual  gangrene.  Even  in 
apparently  spontaneous  inflammations  a  cause  of 
injury  may  always  be  traced,  such,  for  instance,  as 
a  diffusible  virus,  or  the  presence  of  micro-organisms 
and  their  products.  Again,  disturbances  of  circu- 
lation and  innervation,  as  in  the  secondary  inflam- 
mations of  circulatory  and  nervous  diseases,  or  a 
mere  lowered  state  of  nutrition,  as  in  various  chronic 
cachexias,  are  regarded  as  causes  of  inflammation  ; 
but  in  such  cases  there  is  generally  a  combination 
of  injuries,  the  presence  of  some  noxious  substance 
coinciding  with  nervous,  vascular,  or  nutritional 
disturbance.  Frequently  it  appears  that  the  lowered 
state  of  nutrition  thus  induced  permits  micro- 
organisms to  exert  their  pathogenic  effects,  which 
the  resistance  of  healthy  tissues  would  otherwise 
inhibit. 
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Damage  of  cells  or  tissues  shows  various  degrees 
up  to  and  including  total  necrosis.  In  cells  the 
chief  signs  are  cloudiness,  or  cloudy  swelling  of  the 
protoplasm  ;  and  indistinctness  of  the  nuclei  which 
are  imperfectly  coloured  by  staining  reagents.  • 

Fibres  of  connective-tissue  swell  up  and  lose  their 
elasticity  ;  muscle-fibres  lose  their  striation  and  the 
nuclei  become  indistinct ;  nerve-fibres  pass  into 
fatty  degeneration.  These  changes  were  called  by 
Virchow  '  parenchymatous  inflammation,'  but  are 
not  now  regarded  as  constituting  inflammation 
unless  accompanied  by  other  changes. 

2.  The  defensive  reaction  includes  (at  least  in  the 
higher  animals)  hyperemia  and  exudation.  The 
exudate  not  only  acts  mechanically,  but  by  its 
chemical  constituents  has  an  inhibitory  action  on 
micro-organisms  ;  and  it  also  assists  nutrition  in  the 
process  of  repair.  Some,  with  Metschnikofif,  attri- 
bute a  special  defensive  function  to  certain  leuco- 
cytes. The  new  formation  of  connective  tissue  is 
also  a  defensive  reaction,  forming  a  barrier  against 
the  penetration  of  foreign  substances  into  the  orga- 
nism, or  surrounding  them  so  as  to  render  them 
inert. 

3.  The  process  of  repair  consists  in  the  new 
formation  of  tissue-elements  to  replace  those  de- 
stroyed. It  is  seen  in  epithelial,  muscular,  and 
nervous  elements,  but  most  conspicuously  in  con- 
nective-tissue. The  newly  formed  connective-tissue 
not  only  constitutes  a  defensive  barrier,  but  replaces 
other  tissues  which  have  less  power  of  repair,  thus 
forming  a  scar. 

Since  animals  are  so  constructed  that  injuries 
short  of  death  always  call  forth  some  attempt  at 
repair,  we  find  that  along  with  damage  there  is 
always  some  sign  of  restoration.  The  combination 
of  these  two  factors  constitutes  inflammation,  dis- 
tinguishing it  from  necrosis  on  the  one  hand,  and 
simple  hyperplasia  on  the  other.  Accordingly  a 
part  of  the  inflammatory  process  may  be  regarded 
as  conservative,  tending  to  compensate  the  dis- 
turbance produced  by  injury..  Hence  inflammation 
often  accompanies  repair,  but  can  hardly  be  con- 
sidered as  a  necessary  part  of  the  latter  process. 
The  truth  appears  to  be  that  in  '  clean  '  or  aseptic 
wounds,  however  extensive,  there  is  little  damage 
to  the  tissues.  Damage  is  caused  by  the  secondary 
injuries  resulting  from  the  entrance  of  bacteria  or 
irritating  substances,  and  when  this  occurs  there  is 
inflammation.  In  this  case  the  delayed  healing 
which  follows  cannot  be  attributed  to  the  original 
injury,  nor,  strictly  speaking,  to  inflammation,  but 
to  the  secondary  complications  which  produce  the 
inflammation,  and  which  this  process  actually  tends 
to  compensate  and  remove. 

These  secondary  processes  may  be  seen  in  opera- 
tion simultaneously  in  any  inflamed — that  is  injured 
— part ;  but  the  damage  to  the  tissue  is  evidently  the 
primary  change,  which  calls  forth  the  other  pro- 
cesses. In  studying  the  effects  of  injury  in  their 
simplest  form,  that  is,  in  the  lower  animals  without 
a  blood-circulation,  it  is  evidently  right  to  begin 
with  the  tissue-changes ;  but  since  in  the  higher 
animals  the  vascular  changes  are  indissolubly  asso- 
ciated with  these,  and  are  the  most  conspicuous,  it 
will  be  more  convenient  to  begin  with  them.  We 
shall,  therefore,  consider  separately:  (i)  the  vascu- 
lar processes — hyperfemia  and  exudation  ;  (2)  the 
changes  in  the  tissues. 

I.  Direct  Observation  of  the  Vascular 
Processes  in  Inflammation. — When  the  mesen- 


tery or  tongue  of  a  frog  is  drawn  out  and  placed 
under  the  microscope,  the  contact  of  the  air  soon 
determines  inflammation.  The  earliest  change 
seen  in  the  vessels  of  a  part  thus  exposed  is  dilata- 
tion, first  of  the  arteries,  then  of  the  veins,  the 
capillaries  being  little  affected.  The  dilatation  of 
the  vessels  is  accompanied  at  first  by  acceleration 
of  the  blood-stream,  most  noticeable  in  the  arteries  ; 
but  the  acceleration  does  not  last  more  than  half  an 
hour  or  an  hour,  and  it  then  gives  place  to  retarda- 
tion, which  continues  as  long  as  the  inflammation 
lasts.  The  '  primary  acceleration '  is,  however, 
sometimes  absent  or  too  short  in  its  duration  to  be 
noticeable.  So  far,  the  process  is  doubtless  the 
same  as  in  active  hypertemia  produced  by  local 
irritation.  Wliether  the  first  dilatation  is  due  to 
direct  paralysis  of  the  muscular  walls  of  the  arteries, 
or  to  a  reflex  action  passing  through  the  spinal 
cord,  or  to  an  inhibitory  action  passing  through 
nerve-ganglia  in  the  arterial  walls,  is  uncertain. 
There  is,  however,  no  necessary  connection  with 
the  spinal  cord,  since  dilatation  may  take  place 
when  the  part  is  disconnected  from  the  great  nerve- 
centres. 

From  this  point  begin  the  phenomena  peculiar 
to  inflammation.  The  dilatation  of  arteries  may  go 
on  increasing  for  ten  or  twelve  hours,  till  they  have 
twice  their  original  diameter,  and  pulsation  be- 
comes very  prominent  in  them.  The  capillaries 
look  as  if  gorged  with  corpuscles,  forming  a  quasi- 
solid  mass.  The  blood-current  in  all  the  vessels 
becomes  slower  and  slower,  till  it  is  almost  stagnant. 
This  condition  has  been  called  stasis ;  but  it  is 
better  to  reserve  this  name  for  an  absolute  stagna- 
tion, which  is  no  necessary  part  of  inflammation, 
but  is  produced  in  experimental  inflammations  by 
local  causes,  chiefly,  probably,  by  drying  up  of  the 
tissues.  In  true  inflammation  the  amount  of  blood 
passing  through  the  part  is  always  greatly  increased, 
as  may  be  seen  by  the  fuller  current  in  the  veins 
leading  from  it.  At  the  same  time  certain  pecu- 
liarities are  observed  in  the  behaviour  of  the  red 
corpuscles  and  leucocytes  in  the  veins.  In  ordinary 
conditions  of  the  circulation,  the  central  part  only 
of  the  vein  (as  of  the  artery)  is  occupied  by  the  cor- 
puscles, which  move  on  mingled  together.  But 
during  retardation  the  corpuscles,  especially  the 
leucocytes,  spread  over  the  marginal  portion  of  the 
vein  usually  free  from  them,  and  the  leucocytes 
begin  to  drag  along  the  walls  of  the  vein,  as  if 
adherent,  till  at  length  they  form  a  layer  lining  the 
wall  of  the  vessel,  while  the  red  corpuscles  are 
carried  on  by  the  current.  In  the  capillaries,  this 
marginal  layer  is  never  perfectly  established,  though 
leucocytes  may  be  seen  momentarily  adhering  to, 
or  moving  slowly  along,  the  walls.  In  the  arteries, 
no  such  process  is  observed,  except  (according  to 
Cohnheim)  for  a  moment  during  the  diastole  of  the 
pulse.  This  marginal  position  of  corpuscles  is  a 
purely  physical  phenomenon,  depending  upon  re- 
tarded motion.  It  has  even  been  imitated  experi- 
mentally in  the  case  of  particles  moving  in  a  fluid 
where  the  particles  have  a  lower  specific  gravity 
than  the  fluid  (Hamilton).  When  this  marginal 
position  of  leucocytes  is  established,  begins  the  pro- 
cess vi'hich,  observed  long  ago  by  Waller,  and  less 
clearly  though  earlier  by  William  Addison,  was  re- 
observed  and  brought  into  notice  by  Cohnheim. 
In  the  words  of  the  last-named  observer  :  '  On  the 
outer  contour  of  the  wall  of  a  vessel,  usually  a  vein, 
in  which  the  marginal  layer  of  leucocytes  is  well 
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developed,  sometimes  first  in  a  capillary,  is  seen  a 
small  projection  which  enlarges  in  length  and 
breadth,  and  becomes  a  roundish  colourless  lump. 
This  again  enlarges,  puts  out  new  pointed  projec- 
tions, and  graduall}-  withdraws  itself  from  the  wall 
of  the  vessel,  till  it  is  attached  to  it  only  by  a  long 
narrow  stem.  Finally  this  attachment  also  is 
broken,  and  we  see  a  colourless  contractile  body 
with  one  long  process  and  several  shorter,  with  one 
or  several  nuclei — in  fact,  a  leucocyte.''  The  same 
process  is  going  on  meanwhile  at  other  points  of  the 
veins  and  capillaries,  till  at  length,  either  quickly  or 
slowly,  the  outer  surface  of  all  the  visible  veins  be- 
comes covered  with  several  rows  of  leucocytes,  while 
their  interior  shows  the  same  appearance  as  before. 
That  the  leucocytes  seen  outside  were  formerly  in- 
side the  veins,  having  simply  passed  through  the 
walls,  admits  of  no  reasonable  doubt,  though  it  is 
often  difficult  for  the  eye  to  seize  the  precise  moment 
of  passage.  In  the  arteries  nothing  of  the  kind  is 
seen.  In  the  capillaries  the  emigration  of  leucocytes 
is  very  evident,  and  accompanied  by  the  passage  of 
red  corpuscles  also  through  the  walls,  which  does 
not  take  place  in  the  veins  proper.  It  is  also  clear 
that  the  passage  of  corpuscles  takes  place  at  the 
lines  of  junction  of  the  cells  constituting  the  capil- 
lary wall.  It  has  been  shown  that  the  blood- 
plaques  or  platelets  emigrate  from  the  vessels 
under  the  same  circumstances. 

Accompanying  the  extravasation  of  the  blood- 
corpuscles  there  is  always  a  copious  exudation  of 
fluid,  which  goes  far  beyond  physiological  limits. 
The  fluid  also  differs  from  the  ordinary  physiological 
transudation  and  more  resembles  blood-plasma. 
Aided  by  this  and  by  their  own  spontaneous  move- 
ments, the  leucocytes  are  carried  far  and  wide  into 
the  tissues,  till  the  whole  field,  that  is,  the  whole 
mesentery,  is  so  crowded  with  them  that  nothing 
else  can  be  seen.  The  red  corpuscles,  on  the  other 
hand,  remain  more  closely  in  the  neighbourhood  of 
the  vessels.  When  the  exudation,  carrying  with  it 
the  corpuscles,  and  containing,  as  it  does,  coagu- 
lable  material,  reaches  a  surface,  it  forms  the  layer  of 
inflammatory  lymph  or  'false  membrane,' seen  in 
inflammations  of  serous  surfaces.  The  tissue,  at 
the  same  time,  becomes  more  or  less  infiltrated 
with  lymphoid  corpuscles,  producing  the  condition 
known  as  'small-celled  infiltration.' 

Cause  of  retardation  and  cell-eiiiigration  The 

processes  just  described  mark  inflammation  off 
sharply  from  simple  hyperaemia.  There  is  little 
doubt  that  the  essential  factor  in  their  production  is 
a  change  in  the  constitution  of  the  vascular  wall, 
though  it  is  possible  that  this  may  be  connected 
with  a  change  in  the  tissues  outside,  especially  with 
a  loss  of  elasticity,  which  may  be  traced  in  all  in- 
jured tissues— as  may  be  seen,  for  instance,  in  the 
production  of  a  '  wheal '  by  a  blow  on  the  skin. 
The  same  change,  while  it  retards  the  passage  of 
blood,  makes  the  vascular  wall  permeable  to  the 
corpuscles,  and  favours  exudation.  What  the 
change  is  we  cannot  say,  but  it  seems  probable  that 
It  is  the  same  as  that  which  the  walls  of  vessels  un- 
dergo when  inadequately  nourished.  Two  classes 
of  experiments  throw  light  on  this  point.  It  has 
been  found  by  liyneck  that  fluids  other  than  blood, 
such  as  milk,  pass  with  greater  difliculty  than  usual 
through  the  vessels  of  an  irritated  part  ;  and  that 
stagnation  can  be  produced  in  the  vessels  of  a  frog, 
which  is  kept  alive  by  the  circulation  of  salt-solu- 
tion instead  of  blood  in  its  vessels.    Cohnheim  has 


also  shown  that  a  state  of  the  vascular  walls  similar 
to  that  which  may  be  presumed  to  exist  in  inflam- 
mation may  be  produced  by  shutting  off  the  blood 
from  the  vessels  for  a  certain  time.  He  put  a 
ligature  round  the  tongue  of  a  frog,  and  observed 
the  vessels  after  the  ligature  was  cut.  If  the  blood 
had  been  excluded  for  twelve  to  twenty-four  hours 
only,  the  vessels  on  the  return  of  the  blood  passed 
into  a  condition  of  simple  hyperemia  ;  but  if  longer, 
stagnation,  marginal  position  of  leucocytes,  and  ex- 
travasation of  corpuscles  were  observed,  and  these 
phenomena  were  more  marked  the  longer  the  liga- 
ture had  remained,  provided  it  was  not  long  enough 
entirely  to  destroy  the  vitality  of  the  part.  From 
these  experiments  we  must  conclude  that  the  cause 
of  the  stagnation  and  its  attendant  phenomena  is 
not  in  the  blood  or  the  cells,  but  in  the  walls  of  the 
vessels,  and  that  the  change  in  these  is  of  the  nature 
of  degeneration. 

2.  Changes  of  the  tissue-elements. — Tis- 
sue-changes in  non-vascular  parts.  —  If  the  centre  of 
a  frog's  cornea  be  touched  w  ith  a  solution  of  chloride 
of  zinc,  the  nearest  corneal  corpuscles  are  destroyed. 
No  naked-eye  change  follows,  but  in  three  days 
karyokinetic  changes  may  be  observed  in  the  sur- 
rounding corpuscles.  By  this  process  repair  is 
completed.  If,  however,  the  anterior  corneal 
lamina  be  destroyed,  or  if  a  considerable  area  of  the 
cornea  be  damaged,  the  cornea  becomes  turbid  from 
the  presence  of  large  numbers  of  migratory  leuco- 
cytes brought  to  the  spot  by  the  lymphatics.  Some 
of  these  migrated  cells  may,  perhaps,  assist  in 
forming  the  repair-tissue. 

Tissue-changes  in  vascular  parts.  -In  the  omen- 
tum of  mammalia,  changes  occur  during  inflamma- 
tion in  which  unbiassed  observation  can  see  nothing 
else  than  cell-division,  growth,  and  germination. 
There  is  indeed  reason  to  believe  that  such  appear- 
ances are  found  normally,  as  evidence  merely  of 
growth,  but  the  inflammatory  changes  are  distin- 
guished from  the  normal  by  their  greater  rapidity 
and  luxuriance.  In  fibrous  connective  tissue  similar 
processes  have  long  been  observed,  and,  since  atten- 
tion was  drawn  to  them  by  Virchow,  have  been 
regarded  till  lately  as  showing,  in  the  clearest  man- 
ner, that  the  fixed  cells  of  the  tissue  germinate  and 
produce  new  elements.  This  '  proliferation  of  con- 
nective tissue  '  is  an  obvious  fact,  but  its  importance 
is  chiefly,  if  not  entirely,  in  relation  to  tissue-forma- 
tion, and  not  in  the  production  of  lymphoid  or  pus- 
cells,  often  ascribed  to  it.  Around  inflamed  parts 
the  connective  tissue  is  often  found  infiltrated  with 
lymphoid  cells,  the  origin  of  which  was  formerly  set 
down  to  proliferation,  but  which  are  chiefly  leuco- 
cytes derived  from  the  veins  and  capillaries  of  the 
inflamed  part.  The  possibility,  however,  of  the 
production  of  some  lymphoid  cells  by  proliferation 
of  the  fixed  elements  cannot  be  denied. 

There  is  also  reason  to  believe  that  the  leucocytes 
emigrated  from  the  vessels  may  further  divide  and 
'  proliferate. '  Strieker  and  Klein  have  both  observed 
actual  cell-division  take  place  under  the  microscope  ; 
so  that  some  of  the  new  cells  may  be  regarded  as 
the  descendants  of  emigrated  corpuscles.  We  ma}' 
then  compare  the  small  or  lymphoid  cells  of  inflamed 
parts  to  the  population  of  a  colony,  where  most  are 
emigrants,  or  the  descendants  of  emigrants,  but 
some  few  trace  their  descent  from  the  aboriginal 
inhabitants. 

Activity  of  the  Corpuscles  otitside  the  Vessels — 
Phagocytosis. — The  lymphoid    corpuscles  derived 


736 


INFLAMMATION 


from  the  blood-vessels  show  great  activity  and  pro- 
bably discharge  important  functions  after  they  have 
left  the  vessels.  They  certainly  bear  a  part  in  the 
mechanism  of  defence.  One  evident  function  which 
they  perform  is  that  of  absorbing  and  removing  in- 
jurious foreign  particles  from  the  seat  of  inflamma- 
tion. Molecules  of  fat  and  pigment,  and  fragments 
of  dead  cells  and  tissues  are  taken  up  by  them. 
When  charged  with  fatty  molecules  they  are  the 
granular  corpuscles  once  considered  a  special  sign 
of  inflammation.  They  also  absorb  bacteria,  both 
dead  and  living.  According  to  Metschnikoff  there 
is  a  perpetual  combat  between  the  cells  and  the 
bacteria,  and  the  name  '  Phagocytes '  has  been 
given  to  those  which  have  this  power  of  absorption 
and  destruction  ;  the  whole  process  being  called 
'  Phagocytosis.'    See  Phagocytosis. 

Chetniotaxis. — The  movements  of  these  cells  have 
been  shown  to  be  remarkably  influenced  by  chemical 
substances  dissolved  in  the  serum  which  surrounds 
them,  as  well  as  by  solid  particles.  Finely  powdered 
copper  and  mercury  attract  the  migratory  cells, 
while  gold  and  silver  are  inactive  ;  but  the  most 
powerful  attraction  is  exerted  by  chemical  products 
derived  from  bacteria,  or  bacterial  proteins.  The 
protein  from  B.  pyocyaneus,  according  to  Buchner, 
acts  even  in  a  dilution  of  I  in  3,000.  Casein,  gela- 
tin, and  certain  albuminates  act  in  the  same  way. 
This  attractive  power  is  called  positive  chemiotaxis. 
On  the  other  hand  ammonia,  urea,  leucin,  and  other 
substances  are  found  to  repel  the  wandering  cells, 
exerting  a  negative  chemiotaxis.  Some  of  these 
facts  explain  the  attraction  of  migratory  corpuscles 
to  an  injured — i.e.  inflamed — part,  and  also  the 
action  of  these  corpuscles  in  antagonising  the  effects 
■of  injury. 

The  importance  of  the  processes  of  phagocytosis 
and  chemiotaxis  is  that  they  indicate  a  direct  action 
•of  the  cells — chiefly  blood-  and  lymph-corpuscles, 
but  also  some  mesoblastic  tissue-cells— against  the 
injuries  which  constitute  inflammation. 

As  it  is  chiefly  bacteria  and  bacterial  products 
which  call  forth  these  activities,  we  may  conclude  that 
their  function  is  chiefly  in  relation  to  these  organisms. 
The  utility  of  these  processes  appears  to  be  as  a 
means  of  defence  against  the  invasion  of  bacteria, 
and  against  the  resulting  infection.    See  Immunity. 

Changes  in  the  tissue-elements. — These  always 
show  the  combination  of  retrograde  or  degenerative 
with  progressive  or  germinative  changes,  charac- 
teristic of  inflammation,  sometimes  the  one,  some- 
times the  other,  predominating,  according  to  the 
severity  of  the  injury  and  the  nature  of  the  tissue. 

In  connective  tissue  the  retrograde  changes  con- 
sist in  swelling  and  softening  of  the  fibres,  which 
may  end  in  liquefaction,  especially  when  there  is 
suppuration.  The  progressive  changes  consist  in 
proliferation  and  formation  of  new  cells  for  the 
purpose  of  repair.  Special  histological  methods 
generally  permit  us  to  distinguish  these  elements 
from  migratory  lymphoid  corpuscles.  Nuclear 
changes  (karyokinesis)  may  often  be  traced  in 
inflamed  parts  by  proper  methods,  and  are  the 
most  certain  evidence  of  cell-proliferation,  Vjut  are 
by  no  means  peculiar  to  inflammation  {see  Cell). 
Tissue-repair  begins  with  the  formation  of  so-called 
epithelioid  cells  or  fibroblasts,  which  sometimes 
enlarge  into  giant-cells.  The  nuclei  of  these  cells 
become  the  nuclei  of  the  new  tissue-elements,  the 
fibres  of  which  are  probably  formed  by  splitting  up 
of  the  protoplasm  of  the  cells.    Outgrowths  from 


the  surrounding  blood-vessels  run  into  the  new 
tissue  and  vascularise  it.  The  whole  process  is 
thus  one  of  continuous  growth,  quite  independent 
of  the  migratory  lymphoid  cells,  and  of  the  hyper- 
emia and  exudation,  except  in  so  far  that  the  latter 
help  by  affording  a  more  abundant  supply  of  nourish- 
ment. The  relation  of  the  lymphoid  cells  to  repair 
is  thus  very  obscure. 

Muscular  tissue  becomes  granular  and  loses  its 
striation  under  the  influence  of  inflammation,  and 
sometimes  undergoes  another  peculiar  form  of 
degeneration.  But  at  the  same  time  the  muscle- 
nuclei  (unless  the  tissue  be  absolutely  killed)  show 
signs  of  growth  and  proliferation,  by  which  in  the 
end  new  fibres  are  produced  and  the  tissue  regene- 
rated. 

Nei~ve-fibrcs  undergo  rapid  disintegration  when 
inflamed  ;  but  the  nuclei  preserve  their  vitality,  and 
are  capable  of  producing  new  nerve-tubes,  as  is 
seen  after  section  of  nerves. 

Ganglionic  nervous  tissue  never  shows  any  signs 
of  regeneration  after  being  inflamed,  and  is  probably 
killed  by  comparatively  slight  and  transient  in- 
flammations, though  this  tissue  is  very  rarely  thus 
affected. 

Epithelium  on  mucous  surfaces  shows  very  cha- 
racteristic changes.  A  large  number  of  elements 
die  and  are  shed  off,  so  that  the  desquamation  of 
epithelium  is  far  more  rapid  than  under  normal 
conditions.  Many  cells  show  excessive  mucous 
transformation  and — in  chronic  inflammations — 
much  fatty  degeneration.  There  is  also  a  copious 
formation  of  new  epithelial  cells,  produced,  as  in 
normal  conditions,  apparently  from  the  basement 
membrane. 

Glandular  epithelium,  when  inflamed,  shows  the 
characteristic  change  called  granular  degeneration 
or  cloudy  swelling  (see  Degeneration),  which  has 
been  also  called  parenchymatous  inflammation,  and 
is  evidence  of  the  simplest  kind  of  injury  to  the 
cells.  Severer  injuries  cause  fatty  degeneration  and 
breaking  down,  as  seen  in  various  kinds  of  poison- 
ing. There  is  probably  always  a  regeneration  of 
gland-cells,  but  this  is  often  traced  with  great 
difficulty. 

The  above  are  the  tissue-changes  usually  met 
with  in  ordinary  inflammations.  When  the  inflam- 
mation takes  the  form  of  suppuration,  destruction 
of  tissue  is  far  more  complete,  and  repair  is  pre- 
vented, at  least  temporarily. 

Products  and  Results. — All  inflammatory 
products  result  either  from  exudation  or  from  new- 
growth.  The  exudative  products  are  serum,  mucus, 
and  fibrin,  the  latter  of  which,  in  combination 
with  leucocytes,  forms  the  so-called  'inflammatory 
lymph.'  New-growth  takes  place  from  the  vessels  in 
the  form  of  vascular  connective  tissue,  of  which 
granulations  are  a  special  form.  With  regard  to 
exudations,  no  clear  line  can  be  drawn,  at  any 
stage  of  the  process,  between  serous  and  fibrinous 
exudation  or  inflammatory  lymph.  But  the  pro- 
duction of  pus  seems  to  require  some  special  irritant 
or  morbid  factor. 

E.xudations.  — Serous  and  mucous  exudations  can 
only  be  regarded  as  products  of  inflammation  when 
excessive.  The  fluids  formed  in  inflammations  of 
serous  cavities  differ  from  those  produced  in  passive 
exudations  (or  dropsies),  in  containing  more  fibrin 
and  more  albumen.  But  inflammatory  exudations 
vary  in  this  respect,  and  are  sometimes  scarcely  to 
be  distinguished  from  simple  serous  effusions.  The 
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fluids  poured  out  on  serous  surfaces  in  acute  inflam- 
mation always  coagulate,  and  even  in  chronic  cases 
can  often  be  shown  to  be  capable  of  coagulation. 
On  mucous  surfaces,  on  the  contrary,  the  exudation 
does  not  as  a  rule  coagulate.  That  this  is  owing 
in  some  way  to  the  action  of  the  epithelium  seems 
most  probable,  whether  it  is  that  filtration  through 
epithelium  alters  the  composition  of  the  fluid,  or 
whether  the  living  epithelium  prevents  coagulation 
in  the  same  way  as  the  endothelium  of  the  vessels 
prevents  coagulation  of  the  circulating  blood.  When, 
however,  the  epithelium  is  removed,  a  fibrinous 
layer  may  be  produced  on  the  exposed  sub-mucous 
surface  ;  and  the  same  result  seems  to  follow  the  ap- 
plication of  very  powerful  irritants,  as  in  croupous 
inflammations.  Mucous  exudations  contain  mucin, 
as  well  as  serum-albumen,  in  variable  proportions. 

Fibrinous  exudations,  in  coagulating,  entangle 
whatever  leucocytes  may  be  either  extruded  with 
the  exudation  or  present  in  the  tissues.  The  pro- 
perties of  the  coagulated  mass  differ  according  to 
the  proportion  of  corpuscles.  These  differences  do 
not  necessarily  show  any  corresponding  differences 
in  the  composition  of  the  blood,  but  depend  upon 
the  facility  with  which  the  corpuscles  leave  the 
vessels,  and  probably  on  the  state  of  nutrition  of 
the  latter.  The  product  called  infla?ntiiatory  lyDipIi 
consists  of  coagulated  fibrin  entangling  leucocytes, 
the  two  constituents  being  in  varying  proportions. 
The  fibrin  does  not  differ  from  that  of  blood-clot  ; 
and  may  therefore  be  formed  in  the  same  way  by  a 
reaction  between  the  exuded  constituents  of  blood. 
But  it  is  not  a  constant  product  of  inflammation, 
and  hence  has  been  thought  to  owe  its  production 
to  local  causes — that  is,  to  reaction  between  the 
tissues  and  the  exudation.  Thus  fibrin'  is  formed 
on  serous  surfaces  where  one  of  the  fibrin-con- 
stituents is  normally  found,  and  in  fibrous  tissue 
where  there  are  similar  chemical  constituents  ;  but, 
as  stated  above,  not  generally  on  inflamed  mucous 
surfaces,  or  in  epithelial  structures.  But  since  it  is 
possible  that  in  these  cases  the  exudation  becomes 
altered  by  filtration  through  the  tissues,  there  is  no 
reason  to  doubt  that  fibrin,  or  both  its  chemical 
constituents,  may  be  exuded  from  the  vessels.  The 
inflammatory  fibrin  itself  is  never  organised,  but 
often  becomes  replaced  by  a  vascular  connective 
tissue  which  grows  into  it,  and  causes  its  absorption. 
This  is  the  process  formerly  spoken  of  as  '  organisa- 
tion of  lymph.' 

Pus. — Pus  is  inflammatory  exudation  in  which 
the  corpu.scles  greatly  predominate,  and  the  inter- 
mediate substance  is  liquid.  It  is  thus  difticult  to 
draw  a  line  between  pus  and  some  forms  of  inflam- 
matory lymph,  but  the  former  does  not  contain 
fibrin,  nor  does  it  coagulate  spontaneously.  For 
the  characters  of  pus  and  the  exciting  causes  of 
suppuration  reference  may  be  made  to  the  articles 
upon  Abscess  and  I'voGEXic  Organisms. 

Granulation-Tissue.— When  a  part  has  been 
destroyed  by  inflammation,  the  lost  tissue  is  re- 
placed by  the  preliminary  formation  of  a  peculiar 
structure,  consisting  of  a  highly  vascular  connec- 
tive-tissue framework,  containing  an  excessive  num- 
ber of  leucocytes,  and  also  epithelioid  or  formative 
cells,  with  occasional  giant-cells.  See  Wounds, 
Healing  of. 

Varieties. — The  most  striking  differences  be- 
tween different  kinds  of  inflammation  are  those 
depending  upon  the  differences  of  tissues,  and  of 
the  situations  in  which  it  occurs. 


1.  Catarrhal. — On  mucous  membranes  the  exu- 
dation is  mucous,  does  not  coagulate,  and  contains 
only  detached  epithelial  cells,  with  scattered  leuco- 
cytes ;  the  process  tends  to  become  chronic  ;  but 
the  effect  on  the  body  as  a  whole  is  less  marked 
than  in  other  forms.  The  term  catarrhal  inflam- 
mation is  with  less  propriety  transferred  to  inflam- 
mations of  the  skin,  the  lung,  and  some  glandular 
organs,  in  which  desquamation  of  epithelial  cells  is 
a  prominent  feature. 

If  catarrhal  inflammation  is  very  severe  it  be- 
comes purulent,  and  the  exudation  consists  chiefly 
of  pus,  little  or  no  mucus  being  produced.  This 
purulent  catarrh  is  especially  characteristic  of 
specific  inflammations  of  the  mucous  surfaces,  such 
as  virulent  conjunctivitis  or  gonorrhoea. 

2.  Croupous  or  fihi'inoiis. —  Croupous  inflamma- 
tion is  that  form  in  which  a  coagulable  exudation 
is  formed  upon  a  mucous  surface.  In  diphtheritic 
inflammation  there  is,  besides  a  membranous  exuda- 
tion, some  necrosis  of  the  mucous  membrane.  In 
these  forms  the  tendency  is  to  acute,  not  chronic, 
disease  ;  and  the  general  symptoms  are  strongly 
marked.  The  name  '  croupous '  has  also  been 
transferred  to  certain  inflammations  of  the  lung 
('croupous  pneumonia')  and  of  the  kidney,  but  (in 
the  latter  case  especially)  with  doubtful  propriety. 

The  fibrinous  form  may  be  regarded  as  the  normal 
or  usual  form  of  inflammation  of  serous  membranes 
and  fibrous  connective  tissue. 

On  serous  surfaces  the  lowest  degree  of  inflamma- 
tion is  seen  in  a  serous  exudation,  hardly  to  be  dis- 
tinguished from  simple  dropsy ;  but  there  is  no  clear 
line  between  this  and  a  coagulable  exudation,  or 
fibrinous  inflammation.  This  too,  if  still  more 
severe,  may  become  purulent  ;  and,  as  we  see  in 
the  pericardium  or  pleura,  a  purulent  may  succeed 
to  a  fibrinous  inflammation.  Finally,  vascular 
connective  tissue,  forming  adhesions,  is  generally 
produced.  In  areolar  connective  tissue,  and  in 
the  interstitial  tissue  of  various  organs,  the  same 
stages  may  be  distinguished,  known  as  infiaiiiina- 
tory  a'deiiia,  which  occurs  near  a  focus  of  acute 
inflammation  ;  iuflaminatory  hardening,  such  as 
precedes  the  formation  of  an  abscess  ;  and, 
finally,  either  abscess  itself  or  purulent  infiltration 
— the  two  forms  of  suppuration  in  connective 
tissue. 

3.  Parouhyniatoiis.  —  The  name  '  parenchy- 
matous inflammation  '  has  been  given  to  the  changes 
occurring  in  the  special  tissues  of  organs  independent 
of  their  connective-tissue  framework.  In  contra- 
distinction to  this,  inflammation  of  the  connective- 
tissue  framework  is  termed  interstitial  iiiflainina- 
tion. 

4.  /-'///tywt>;w«.f.— Phlegmonous  inflammation  is 
the  same  as  acute  interstitial  infiainmaiion,  ending 
in  the  formation  of  abscess. 

5.  Indurative. — Indurative  inflammation  is  that 
in  which  new  connective  tissue  is  produced  in  the 
Interior  of  organs.  This  is  chronic  interstitial  in- 
jlainination. 

6.  Scrofulous.  —  Scrofulous  inflammation  has  been 
described  as  that  type  which  occurs  in  cachectic  per- 
sons, whose  tissues  are  easily  injured  and  heal 
slowly.  But  there  can  be  little  doubt  that  all 
scrofulous  inflammations  are  really  tubercular. 
Strumous  is  a  word  better  forgotten,  being  synony- 
mous with  scrofulous,  and  liable  to  be  misunder- 
stood. 

7.  Infective.  —  Infective  inflammations  are  those 
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produced  by  the  passage  into  the  blood  of  infective 
organisms,  derived  from  some  previously  existing 
inflammation.  Pyaemia  and  inflammations  asso- 
ciated with  the  puerperal  state  are  instances. 

8.  Chronic. — Most  inflammations  have  at  first  a 
typical  course,  reaching  their  acme  and  then  de- 
clining. If  the  decline  is  not  followed  by  resolution 
they  become  chronic.  Others,  again,  show  from  the 
first  the  character  they  all  along  maintain.  Chronic 
inflammations  are  usually  distinguished  by  the  per- 
sistence of  that  condition  of  the  vessels  which  per- 
mits exudation  and  cell-emigration,  with  less 
hyperaemia  and  general  fever  than  in  the  acute  form. 
On  mucous  surfaces  the  chronic  form  differs  little 
from  the  acute,  except  in  these  two  respects.  In 
serous  membranes  chronic  inflammation  produces 
fibrous  adhesions,  with  little  or  no  liquid  exudation. 
In  the  interstitial  tissue  of  solid  organs  a  large 
amount  of  new  connective  tissue  is  produced  by 
chronic  inflammation,  which  first  compresses  the 
-special  elements,  causing  them  to  waste,  and  then 
contracts  in  bulk,  so  that  the  organ  becomes  atro- 
phied, and  usually  harder  and  more  fibrous.  This 
is  the  process  called  '  fibroid  degeneration,'  as  in 
■cirrhosis  of  the  liver.  '  Chronic  parenchymatous 
inflammations  '  are  simple  degenerations,  as  seen  in 
the  kidney. 

Terminations. — The  most  favourable  termina- 
tion of  inflammation  is  what  is  called  resolution,  in 
which  the  vascular  phenomena  and  tissue-changes 
decline  together,  and  pass  away  without  leaving  any 
tangible  material  result.  Even  in  the  apparently 
most  perfect  cases  of  resolution,  there  is  little  doubt 
that  products  of  exudation  remain  when  the  vascular 
changes  have  subsided,  and  are  slowly  removed  by 
the  lymphatics.  Other  so-called  terminations  are 
necrosis,  or  total  death  of  the  part  ;  and  partial 
destruction  by  suppuration  or  tdceraiion.  But  if 
any  loss  of  substance  occurs,  the  inflammatory  pro- 
cess cannot  be  regarded  as  at  an  end  till  the  loss 
is  wholly  or  partially  restored  by  newly  formed 
connective  tissue.  Where  there  is  no  destruction  of 
tissue,  but  only  masses  of  liquid  or  solid  exudation, 
the  inflammation  is  not,  strictly  speaking,  resolved 
till  these  are  removed.  Very  frequently  an  acute 
passes  into  a  chronic  inflammation. 

Consequences.  —  I.  Local  consequences. — If  an 
inflamed  part  does  not  simply  return  to  its  original 
state,  atrophy  is  the  most  common  consequence. 
Hypertrophy  can  hardly  be  said  to  occur  in  the  part 
actually  inflamed,  though  it  may  in  adjoining  parts, 
as  we  see  in  enlargement  of  bone  from  periostitis. 
False  hypertrophy  from  new  formation  of  connective 
tissue  is  common  ;  but,  as  such  tissue  contracts,  the 
final  result  is  atrophy.  The  hardness  of  this  tissue 
causes  induj-ation  to  be  put  down  among  the  con- 
sequences of  inflammation. 

2.  General  consequences. — The  effect  of  inflam- 
mation on  the  whole  body  is  to  produce  the  condition 
oi fever,  which  is  discussed  in  another  part  of  this 
work  (see  Fever).  It  is  most  probable  that  some 
fever-producing  or  pyro^enic  substance  passes  into 
the  blood  from  every  inflamed  part,  and  causes  in- 
creased tissue-change,  with  consequent  increased 
production  of  heat  through  the  whole  body  ;  or 
else  exerts  a  special  action  on  the  heat-centres. 
Several  substances  having  a  pyrogenic  property 
have  been  isolated.  They  are  either  animal  fer- 
ments (enzymes)  or  albumoses,  produced  by  the 
action  of  bacteria  on  proteid  substances.  The 
degree  in  which  local  inflammations  cause  fever 


varies,  and  does  not  appear  to  depend  wholly  on 
the  mass  or  the  intensity  of  the  inflammation, 
though  both  these  conditions  are  partly  concerned. 
Acute  inflammations  produce  more  fever  than 
chronic  ;  those  of  connective-tissue  more  than  those 
of  mucous  surfaces  ;  and,  most  of  all,  those  which 
end  in  suppuration.  In  infective  inflammations  the 
fever  is  generally  high,  but  not  to  be  attributed 
to  the  local  inflammation,  being  a  concurrent 
effect  of  the  same  cause — the  infective  poison. 
Besides  general  fever,  the  special  conditions  called 
pyamia  and  septiccemia  may  be  consequences  of 
primary  inflammation  ;  but  only  when  certain 
special  causes  are  at  work.  See  Fever  ;  and 
Py.^mia. 

Etiology. — All  inflammations  are  caused  by 
some  injury — either  mechanical,  as  by  actual  vio- 
lence ;  or  physical,  as  changes  of  temperature  ;  or 
chemical,  by  powerfully  acting  substances,  as  acids, 
alkalis,  and  many  more  ;  or  by  micro-organisms.  A 
most  important  secondary  factor  is  the  condition  of 
the  body,  whether  under-  or  over-nourished,  or  in 
some  other  way  wrong  ;  and  this  may  probably  be 
still  more  closely  defined  as  the  condition  of  the 
blood-vessels.  Many  parts  of  the  body,  as  the 
skin  and  the  stomach,  are  constantly  exposed  to 
injury,  but  do  not  become  inflamed  except  from 
some  internal  cause  ;  and,  therefore,  a  change  of 
nutrition  may  be  the  apparent  or  immediate  cause. 
It  is  also  clear  that  certain  inflammations,  as  herpes 
zoster,  are  determined  by  disturbance  of  the  nerves  ; 
and  it  is  very  probable  that  similar  nervous  dis- 
turbances cause  other  local  inflammations.  Besides 
these,  there  are  certain  specific  causes,  namely, 
infective  or  specific  poisons,  which,  when  introduced 
into  the  blood,  produce  local  inflammations.  Many 
local  inflammations,  external  and  internal,  appear 
to  arise  spontaneously,  neither  irritation  nor  fault  of 
nutrition  being  easily  traced.  But  in  these,  as  in 
others,  it  is  probable  that  some  infective  cause  is 
at  work,  or  else  that  there'is  a  gradual  accumulation 
in  the  blood  of  some  irritant  substance,  the  effects 
of  which  are  only  seen  when  the  nutrition  of  the 
part  is  lowered.  Such,  for  instance,  are  the 
secondary  inflammations  which  occur  in  chronic 
diseases  (see  Bright's  Disease).  It  is  also  pro- 
bable, and  in  some  cases  proved,  that  other  inflam- 
mations which  were  at  one  time  thought  spon- 
taneous, are  really  secondary,  depending  upon  some 
previous  local  inflammation,  even  without  what  is 
called  actual  pysemia.  Thus  the  number  of  such 
apparently  spontaneous  inflammations  is  gradually 
lessening. 

Treatment. — Doubtless  the  most  satisfactory 
method  of  treating  inflammation  is  by  removing  its 
cause.  This  cause  being  in  so  many  cases  the 
action  of  bacteria,  antiseptic  or  bactericidal  sub- 
stances are  often  the  most  powerful  agencies  which 
can  be  used  in  treating  inflammations,  if  they  can 
be  brought  in  contact  with  the  pathogenic  organ- 
isms. Many  of  the  agents  used  in  the  treatment  of 
local  inflammations  really  act  as  bactericides.  The 
treatment  of  gonorrhoea  is  a  familiar  instance.  But 
these  methods  of  treatment  are  specific,  and  cannot 
be  brought  under  general  rules  ;  and  are  not  here 
discussed.  Treatment  of  inflammation  proper  is 
only  called  for  when  the  inflammatory  or  defensive 
reaction  is  so  much  in  excess  as  itself  to  constitute 
an  injury.  We  shall  divide  this  subject  into  the 
treatment  of  directly  accessible  (chiefly  external)  in- 
flammations ;   and    that    of    indirectly  accessible 
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(internal)  inflammations.  Treatment  will  also  differ 
according  as  the  inflammation  is  acute  or  chronic  ; 
and  also  according  to  the  constitution  of  the 
patient. 

{a)  Directly  accessible. — Directly  accessible  in- 
flammation in  an  early  stage  may  be  treated  Vjy 
local  blood-letting,  and  by  astringents.  The  benefit 
of  local  blood-letting  in  an  early  stage  is  undoubted, 
and  it  is  probably  due  to  its  relieving  the  condition 
of  stagnation,  and  permitting  freer  circulation  of 
blood  in  the  part.  Of  astringents  the  type  is  cold. 
When  the  vascular  disturbance,  that  is,  hyperremia, 
is  great,  and  the  general  fever  high,  cold,  produced 
either  by  ice  or  evaporation,  is  generally  the  best 
treatment.  In  the  case  of  mechanical  injuries,  for 
instance,  it  may  be  regarded  as  an  ascertained  fact 
that  if  any  injured  part  be  kept  cold  during  the 
period  of  reaction,  the  inflammation  is  less 
severe.  When  the  condition  of  inflammatory 
exudation  is  set  up,  the  effect  of  cold  is  less 
marked  ;  and  if  a  temporary  benefit  is  produced, 
the  condition  after  the  application  of  cold  is  stopped 
may  be  as  bad  as  ever,  or  perhaps  worse.  Cold  is 
also  a  powerful  nervous  sedative,  and  reduces  the 
nervous  irritability  of  inflamed  parts.  An  effect 
like  that  of  cold  is  produced  by  solutions  of  certain 
metallic  salts,  especially  those  of  lead,  zinc,  silver, 
and  bismuth.  These  salts  furnish  the  most  certain 
and  direct  means  of  treating  an  inflammation  in 
parts  actually  accessible  to  their  action.  Hence 
they  are  used  in  superficial  inflammations  of  the 
mucous  membranes,  such  as  the  digestive  mucous 
membrane  and  the  conjunctiva,  and  of  the  skin. 
These  mineral  (and  also  vegetable)  astringents  act 
more  potently  on  the  exudative  processes  of  inflam- 
mation than  on  the  vascular  disturbance.  Hence 
their  activity  is  most  valuable  when  that  of  cold 
ends  ;  and  they  have  a  striking  effect  on  chronic 
inflammations  which  are  unaffected  by  cold.  Even 
pressure  may  be  useful  as  an  astringent,  as  we  see 
in  strapping  a  testicle  or  an  inflamed  joint. 

In  the  treatment  of  even  acute  inflammations,  the 
precisely  opposite  application,  that  of  heat,  is 
sometimes  valuable.  There  are  instances  (such  as 
the  cure  of  a  whitlow  by  plunging  the  finger  into 
very  hot  water)  where  the  sudden  application  of 
heat  seems  to  cut  an  inflammation  short.  Probably 
this  is  only  when  the  cause  is  some  infective  micro- 
organism. Short  of  this,  heat  doubtless  increases 
the  activity  of  most  inflanunatory  processes.  But 
heat  combined  with  moisture  is  the  type  of  an 
emollient,  by  which  the  substance  of  inflamed  tissues 
is  relaxed,  the  blood-vessels  dilated,  the  sense  of 
tension  and  nervous  irritation  removed  ;  and  though 
exudative  processes  are  probably  encouraged,  the 
mechanical  condition  of  inflammatory  stagnation  is 
relieved,  and  resolution  is  thus  hastened.  When 
pus  is  forming,  there  is  little  doubt  that  heat  and 
moisture  (in  the  form  of  poultices  and  fomentations) 
hasten  the  process,  and  increase  the  amount  of  pus 
formed  ;  but  since  the  increased  production  of  pus 
is  of  no  consequence,  and  it  is  more  important  to 
hasten  the  process,  this  may  be  the  right  treatment 
for  suppuration.  When  pus  is  once  formed,  the 
■same  treatment  is  useful  in  guiding  it  in  the  direc- 
tion in  which  it  is  least  hurtful.  Finally,  it  may 
he^  beneficial  to  apply  heat  and  moisture  super- 
ficially, to  relieve  deep-seated  organs,  by  stimulating 
the  vascular  and  lymphatic  circulation  through  the 
skin.  Thus,  in  applying  poultices  for  pneumonia 
we  do  not  make  the  lung  or  even  the  pleura  hotter, 


but  relieve  the  overloaded  blood-vessels  and 
lymphatics. 

Further,  in  treating  all  superficial  inflammations 
we  must  guard  against  anything  which  increases 
the  injury.  Thus,  in  some  skin-diseases,  as  herpes 
zoster,  secondary  inflammation  is  prevented  by  an 
artificial  covering  of  collodion.  The  benefits  of 
mechanical  rest  in  treating  injuries  of  the  limbs 
need  not  be  more  than  mentioned  ;  nor  that  of 
physiological  rest,  wherever  it  can  be  obtained,  in 
threatened  or  existing  inflammation  of  any  active 
organ  whatever — for  example,  the  brain,  the 
stomach,  or  the  kidney. 

Did  is  also  of  great  importance.  There  is  little 
doubt  that  the  intensity  of  all  inflammations  is 
lessened  by  greatly  diminishing  the  food  taken.  In 
some  acute  inflammations,  especially  fevers,  we  may 
pursue  a  different  system,  with  the  view  of  saving 
the  patient's  strength  ;  but  it  is  possible  that  in  the 
reaction  against  the  starving  process,  '  the  feeding 
of  fevers  '  may  be  in  the  present  day  sometimes 
carried  too  far. 

In  the  treatment  of  chronic  inflainination  in 
accessible  parts,  the  first  aim  will  be  to  bring  the 
tissues  and  vascular  walls  into  a  healthy  state. 
Here  we  find  that  metallic  and  vegetable  astringents 
are  most  useful.  But  it  may,  with  the  same  object, 
be  well  to  draw  more  blood  into  the  part,  in  order 
that  the  vascular  wall  may  be  better  nourished. 
This  is  effected  by  stiintilants,  which  are  of  well- 
known  efficacy  in  chronic  inflammation.  Some  of 
these  agents  are  the  same  as  astringents,  but  in  a 
more  concentrated  form — nitrate  of  silver,  sulphate 
of  copper,  &c.  ;  others,  like  iodine  and  cantharides, 
are  irritants.  The  local  action  of  certain  suljstances 
which  may  be  called  aromatics  in  healing  some 
kinds  of  chronic  inflammation  is  most  remarkable. 
Thus,  tar,  either  from  wood  or  from  coal,  and 
similar  bodies  are  used  in  chronic  inflammations 
of  the  skin;  copaiba,  cubebs,  sandal-wood,  &c. , 
when  excreted  by  the  urine,  act  beneficially  in 
chronic  cystitis  and  urethritis.  Benzoin,  the  tars, 
copaiba,  tolu,  and  man)' other  aromatic  and  resinous 
compounds,  when  excreted  by  the  lungs,  act  in  the 
same  way  on  chronic  bronchitis.  The  rationale  of 
the  action  of  these  drugs  is  difficult  to  understand, 
but  they  are  all  oxidisable  substances  which  undergo 
slow  oxidation  in  the  air,  often  accompanied  by  an 
ozonising  action.  They  are  also  in  varying  degrees 
antiseptic  or  parasiticide.  Again,  it  may  happen 
that  it  is  best  to  sweep  the  old  tissue  away,  and 
allow  new  vessels  to  Ije  formed,  which  will  probably 
have  healthier  walls.  This  is  effected  by  destructive 
caustics,  as  nitrate  of  silver,  potassa  fusa,  chloride 
of  zinc,  or  even  the  actual  cautery. 

(/;)  Indirectly  accessible. — The  treatment  of  indi- 
rectly accessible  inflammations,  or,  what  amounts 
to  the  same  thing,  the  treatment  by  internal  (gene- 
ral) methods  even  of  directly  accessible  inflamma- 
tions, is  much  less  satisfactory  than  the  local. 

The  first  indication  is  to  give  the  part  actual  rest, 
mechanical  or  physiological.  The  next  is  to  con- 
sider if  there  is  any  way  of  reducing  the  intensity 
either  of  the  local  reaction,  or  of  the  fever.  Of 
such  means  the  chief  are  general  blood-letting  ;  the 
general  application  of  cold  ;  and  certain  particular 
drugs,  such  as  mercurials,  antimonials,  purgatives, 
digitalis,  aconite,  quinine,  and  a  number  more. 
For  the  treatment  of  inflammations  of  special  parts, 
the  articles  on  these  subjects  must  be  consulted,  as 
well  as  the  articles  on  BLOOD,  Abstraction  of  ; 
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Counter-irritants  ;  and  Heat,  Therapeutic 
Use  of. 

The  general  treatment  of  chronic  inflammation 
is  based  upon  the  principle  that  chronic  inflamma- 
tion is,  in  other  words,  imperfect  -repair.  It  is  in 
cachectic  persons,  or  persons  with  an  inherited  pro- 
clivity (perhaps  not  yet  manifest)  to  cachectic 
diseases,  that  inflammations  most  tend  to  become 
chronic.  Hence,  the  first  rule  is  to  improve  the 
nutrition.  Many  patients  with  chronic  inflamma- 
tions get  well  at  once  when  placed  in  good  quarters, 
and  on  good  food,  provided  that  the  digestive  func- 
tions are  first  attended  to.  Next  in  importance 
come  nutrient  tonics,  of  which  cod-liver  oil  is  the 
chief.  There  are  few  chronic  inflammations  in 
which  it  does  not  do  good.  Iron  is  very  often 
valuable  ;  and,  if  it  fails  or  is  contra-indicated, 
arsenic  may  be  employed.  In  chronic  inflamma- 
tions of  fibrous  tissues,  iodide  of  potassium  has  a 
real  value,  not  easily  explained. 

Finally,  a  most  important  means  of  treating  in- 
directly accessible  inflammations  must  be  mentioned, 
namely,  that  by  counter-irritants,  or  setting  up  a 
rival  inflammation.  In  order  to  relieve  an  inflam- 
mation, for  instance,  of  the  knee-joint,  we  produce 
a  superficial  inflammation  of  the  skin.  This  is  most 
used  in  chronic,  but  applies  to  some  acute  inflam- 
mations also.  Various  explanations  have  been 
given  of  the  undoubted  efficacy  of  this  treatment. 
Some  believe  the  action  is  transmitted  through  the 
nerves  ;  others  that  blood  is  drawn  away  ;  others 
that  the  lymphatics  are  stimulated.  The  writer's 
belief  is  that  in  the  most  marked  cases  of  benefit 
from  counter-irritation  there  is  a  continuity  of  the 
tissue  between  the  inflamed  organ  and  the  part 
where  the  counter-irritant  is  applied,  and  that  the 
action  may  sometimes  consist  in  drawing  away 
blood  ;  but  more  generally  the  benefit  results  from 
setting  up  currents  of  plasma  through  the  lymphatics 
and  the  connective-tissue  spaces.  It  should  be 
noted  that  in  some  inflammations  where  cedema  is 
a  marked  feature  (e.g.  epididymitis),  simple  punc- 
ture has  an  unquestionable  efficacy  which  may 
perhaps  be  explained  in  the  same  way.  The  sub- 
stances used  for  counter-irritation  are  either  vesi- 
cants or  rubefacients,  such  as  cantharides,  ammonia, 
mustard,  or  iodine.  Dry  heat  at  different  tempe- 
ratures may  produce  the  effect  of  either  of  these 
classes.  When  redness  is  produced  on  the  skin,  it 
does  not  follow  that  hyperasmia  alone  results.  In 
fact,  the  desquamation  often  shows  that  a  low  form 
of  inflammation  has  been  established. 

J.  F.  Payne. 

INFLATION  [inflo,  I  blow  into).— A  term  ap- 
plied, therapeutically,  to  the  method  of  blowing  air 
or  gas  into  any  hollow  space.  It  is  employed  par- 
ticularly in  connection  with  the  lungs  in  the  process 
of  artificial  respiration  [see  Artificial  Respira- 
tion). It  is  also  used  for  the  purpose  of  dilating 
the  bowel  in  cases  of  obstruction,  and  for  purposes 
of  diagnosis  in  doubtful  renal  tumours.  See  Intes- 
tinal Obstruction. 

INFLUENZA.— Synon.  :  Fr.  La  Grippe;  Ger. 
Influenza. 

Influenza  is  an  acute  specific  infectious  disease  cha- 
racterised by  fever,  catarrhal  affections  of  the  respi- 
ratory and  digestive  systems,  and  nervous  disorder 
of  various  types. 

Occurrence. — Numerous  pandemics  appear  to 


have  occurred  in  the  eighteenth  century,  and  three 
at  least  in  the  nineteenth,  beginning  in  1837,  1847, 
and  1889  respectively.  A  pandemic  is  generally 
succeeded  by  epidemics,  and  by  endemic  prevalence 
in  some  areas.  The  disease  is  said  to  be  endemic 
in  China  and  in  the  eastern  parts  of  the  Russian 
Empire,  and  the  pandemic  of  1889  would  seem  to 
have  had  its  origin  in  Central  Asia  (Bokhara). 

^^Itiology. — The  history  of  the  pandemic  of 
1889  has  proved  that  influenza  is  an  infectious  dis- 
order disseminated  by  human  intercourse.  A  specific 
bacillus  was  discovered  by  Pfeififer  in  1892  in  the 
bronchial  secretions,  in  the  peribronchial  tissues, 
and  in  the  pleura.  It  has  occasionally  been  found 
in  the  blood  during  the  febrile  stage,  and,  after 
death,  in  many  organs,  as,  for  instance,  in  the  lungs 
in  pneumonia,  in  the  brain  and  meninges  in  menin- 
gitis and  encephalo-meningitis,  in  the  secretions  of 
the  tonsils  in  pharyngo-tonsillitis,  in  the  accessory 
cavities  of  the  nose,  in  the  middle  ear,  &c. 

Many  of  the  symptoms  and  some  of  the  sequelae, 
including  peripheral  neuritis,  are  in  all  probability 
due  to  toxins  produced  by  the  bacillus  in  the  body. 
The  first  symptoms  of  the  disease  usually  develop 
from  two  to  four  days  after  exposure  to  infection, 
and  the  patient  is  capable  of  disseminating  the 
disease  throughout  the  whole  course  of  his  attack 
from  the  time  of  onset  of  the  earliest  symptoms, 
until  convalescence  has  been  sufficiently  established 
to  enable  him  to  resume  his  ordinary  avocations,  it 
may  be,  even  in  mild  cases,  a  week  or  ten  days 
after  the  commencement  of  his  illness.  An  attack 
of  influenza  does  not  confer  any  appreciable  immu- 
nity, but  it  is  a  mistake  to  assert  that  one  attack 
predisposes  to  another.  The  fact  appears  to  be 
that  the  immunity  is  of  short  duration. 

Bacteriology. — The  Bacillus  i}tjluenzije  is  a 
minute  rod,  l  •5U  in  length  by  D'3|it  in  breadth,  and 
occurs  principally  in  the  sputum,  arranged  in  pairs, 
or  more  rarel}',  in  short  chains  of  three  or  four  ele- 
ments. The  bacillus  does  not  stain  readily  with  the 
usual  dyes  ;  and  is  completely  decolourised  when 
treated  by  Gram's  method.  Prolonged  staining 
(12  to  24  hours)  in  very  dilute  carbolic  fuchsin  gives 
the  best  results.  The  organism  stains  most  deeply 
at  the  poles,  and  thereby  often  resembles  a  diplo- 
coccus.  The  B.  influenzfe  is  a  non-motile,  non- 
sporing,  obligate  aerobe,  and  requires  for  its  successful 
cultivation  the  presence  of  serum,  blood,  or  solutions 
of  hremoglobin,  in  its  nutrient  media.  It  can  only 
be  grown  at  or  near  the  body-temperature  (30°  C.  to 
43°  C.  ;  Optimum,  37°  C.  ;  Thermal  Death-point, 
60°  C. ).  The  duration  of  life  of  the  bacillus  in 
artificial  cultures  is  limited  to  three  or  four  days  : 
dried  cultures  are  dead  within  24  hours.  The  B. 
influenzae  is  readily  killed  by  desiccation  or  exposure 
to  direct  sunlight.  The  toxin  of  the  bacillus  has  not 
yet  been  separated. 

Cultural  Cliaracters. — Upon  '  Blood-agar,'  small 
discrete,  transparent,  raised  colonies,  resembling 
drops  of  water,  appear  at  18  to  24  hours  ;  they  do 
not  increase  in  size  with  age,  although  the  centres 
sometimes  become  yellowish-brown  in  colour.  In 
serum-broth  small  whitish  flakes  appear  on  the  sur- 
face in  24  hours,  but  soon  sink  to  the  bottom  of  the 
tube,  and  form  a  flocculent  deposit,  leaving  the 
supernatant  fluid  clear.  The  bacillus  is  pathogenic 
for  the  monkey,  and  probably  for  the  rabbit  also. 

Morbid  Anatomy. — The  morbid  changes  found 
after  death  fiom  influenza  are  of  a  very  varied  cha- 
racter, and  are  in  the  main  to  be  attributed  to  the 
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visceral  lesions  by  which  death  has  been  brought 
about.  Those  due  to  the  generalised  disease  are  of 
a  character  common  to  all  forms  of  acute  infective 
disease — namely,  parenchymatous  degeneration  of 
the  liver,  kidneys,  and  spleen,  of  the  muscular  sub- 
stance of  the  heart,  and  of  the  minute  vessels. 
The  last-named  may  lead  to  capillary  haemorrhages 
into  the  viscera  or  nervous  centres.  The  spleen 
may  be  much  enlarged  and  almost  diffluent.  In 
the  pneumonia  of  influenza  the  influenza-bacillus 
may  be  present  alone  or  associated  with  the  Strepto- 
coccus pyogenes  longus,  but  the  Diplococcus  pneu- 
monia is  present  in  the  majority  of  cases.  In  the 
bronchial  sputum  these  two  microbes  have  also  been 
found,  while  in  the  secretion  of  the  nasal  cavities  the 
Staphylococcus  aureus  and  albus  and  the  Bacillus 
capsulatus  of  Friedliinder  have  also  been  detected. 

Morbidity  and  Mortality- — The  proportion  of  a 
population  which  suffers  from  the  disease  at  the 
beginning  of  a  pandemic  is  high.  In  18S9-90  it 
was  estimated  that  in  .St.  Petersburg  two-thirds, 
in  Berlin  one-third,  in  London  nearly  one-seventh 
of  the  population  was  attacked.  Smee  estimated 
that  in  the  years  mentioned  8  per  cent,  of  the  total 
population  of  Europe  suffered  an  attack  of  the 
disease,  and  a  very  large  proportion  of  those  who 
escaped  then  have  suffered  during  epidemics  which 
have  occurred  subsequently.  The  mortality  attri- 
buted directly  to  influenza  is  low,  and  has  been 
stated  to  range  from  0-25  to  i  per  cent,  of  persons 
attacked,  but  epidemic  prevalence  of  influenza  is 
always  attended  by  a  great  rise  in  the  general  death- 
rate,  which  may  be  thrice  the  average.  On  analy- 
sis this  rise  is  found  to  be  due  to  an  increase  in  the 
number  of  deaths  attributed  to  lironchitis,  broncho- 
pneumonia, pneumonia,  and  other  respiratory 
diseases,  to  diseases  of  the  circulatory  system,  and 
to  an  unusual  number  of  deaths  among  old  people. 
It  may  be  added  here  that  influenza  unquestionably 
tends  to  diminish  the  birth-rate.  This  influence 
may  be  in  part  due  to  its  causing  abortion. 

Symptoms. — The  symptoms  produced  by  influ- 
enza, the  complications  which  may  occur  during  its 
course,  and  the  disorders  by  which  it  may  be  fol- 
lowed vary  so  greatly  in  individual  cases  that  it  is 
impossible  to  give  any  single  picture  of  the  disease. 
Three  main  types  are  usually  recognised  :  the  respi- 
ratory, the  gastro-intestinal,  and  the  nervous,  to 
which  ought,  perhaps,  to  be  added  the  febrile 
(Osier).  This  classification  is  not  only  convenient 
for  purposes  of  description,  but  also  corresponds  to 
a  natural  character  of  the  disease,  as  is  shown  by 
the  occurrence  of  epidemics  in  which  the  majority 
of  the  cases  are  of  one  or  other  type.  But  it  must 
at  the  same  time  be  recognised  that  this  rule  is  far 
from  being  absolute,  that  cases  of  any  type  may 
occur  during  any  epidemic,  that  the  several  types 
may  be  represented  in  the  same  household  at  the 
same  time,  and  that  the  same  patient  may  suffer 
from  a  combination  of  them,  though  this  is  not 
usual.  It  may,  indeed,  be  said  with  truth  that  there 
IS  no  organ  or  tissue  of  the  Ijody  which  may  not 
suffer  during  an  attack  of  influenza,  though  as  a 
rule  the  brunt  falls  upon  one  system — respiratory, 
digestive,  or  nervous. 

Respiratory  Type. —The  mildest  form  of  this 
type,  'simple  catarrhal  fever'  (Peacock),  may  be 
considered  to  be  the  most  characteristic  form  of  the 
disease  ;  the  symptoms  to  be  described  are  seldom 
wanting  at  the  beginning  of  an  attack  of  any  form 
of  the  disease,  and  those  observed  in  other  types 


might,  with  much  justice,  be  described  as  compli- 
cations or  sequelre  of  the  simple  catarrhal  type. 
This  is  true  at  least  of  first  attacks  ;  in  subsequent 
attacks  these  early  catarrhal  symptoms  may  be  little 
marked,  though  they  are  seldom  together  absent. 
The  onset  is  usually  sudden.  The  patient  feels 
chilly,  perhaps  shivers ;  the  surface  is  pale,  and 
there  is  a  general  feeling  of  discomfort  with,  per- 
haps, headache,  and  ill-defined  pains  in  the  limbs. 
The  mouth  and  nose  are  dry,  and  there  is  some  op- 
pression of  breathing  and  a  short  dry  cough.  These 
symptoms  are  soon  succeeded,  generally  in  a  few 
hours,  by  febrile  reaction  ;  the  temperature  rises  to 
101°,  102°,  or  even  104°  F. ,  the  pulse  is  rapid  and 
soft,  the  respiration  is  hurried,  the  skin  is  hot,  dry, 
and  flushed.  The  flush  may  amount  to  erythema, 
and  be  followed  by  desquamation.  This  is  especially 
to  be  observed  on  the  face,  chest,  and  upper  extremi- 
ties. Within  twenty-four  hours,  as  a  rule,  the  con- 
junctiv;^  become  injected,  the  throat  red  and  sore, 
and  a  thin  watery  discharge  begins  shortly  to  run 
from  the  eyes,  and  to  be  expelled  by  the  cough 
which  continues  frequent  ;  it  often  recurs  in  parox- 
ysms which  in  children  may  suggest  the  onset  of 
whooping  cough.  The  respiration  is  more  or  less 
hurried,  but  physical  examination  of  the  chest  reveals 
nothing  beyond  some  harshness  of  respiration,  with 
perhaps  a  fewsibili  or  rhonchi  on  forced  inspiration. 
The  tongue  has  a  white  fur  usually  confined  to  the 
central  parts,  leaving  the  tip  and  edges  red  and 
irritable  ;  there  is  thirst,  almost  complete  loss  of 
appetite,  and,  as  a  rule,  constipation.  The  urine 
is  scanty  and  high-coloured.  The  patient  is  rest- 
less and  may  be  mildly  delirious  at  night.  During 
the  day  some  patients  are  restless  and  excited, 
eager  to  do  their  usual  work,  if  of  an  intellectual 
kind  ;  others  are  listless  and  depressed  ;  and  all 
are  very  quickly  fatigued.  Epistaxis  is  not  uncom- 
mon. After  an  interval  of  one  or  two  days  the 
temperature  declines,  the  skin  becomes  moist,  the 
conjunctival  injection  passes  away,  the  secretion 
from  the  respiratory  passages  becomes  opacjue  or 
muco-purulent,  the  tongue  becomes  clean,  the  appe- 
tite returns,  and  the  patient  is  convalescent.  The 
duration  of  the  whole  attack  is  on  an  average  three 
to  five  days,  but  it  may  be  extended  to  seven  or  ten 
days.  The  symptoms,  then,  of  this  form  do  not 
differ  in  any  characteristic  way  from  those  of  severe 
coryza  or  '  common  cold,'  and  bacteriological  in- 
vestigations appear  to  confirm  the  opinion  that 
during  epidemic  or  endemic  prevalence  of  influenza, 
some  illnesses  are  attributed  to  it,  which  are  in  fact 
due  to  pyogenic  infection  (streptococci).  As  a 
rule,  however,  the  frontal  headache  and  the  pain 
in  the  eyes  and  limbs  are  more  marked  in  influenza 
that  in  coi-yza,  and  as  a  rule,  also,  the  degree  of 
physical  and  mental  depression  left  after  the  fever 
has  passed  is  much  greater.  Some  patients  are 
liable  for  weeks  or  months  to  profuse  perspirations 
on  slight  exertion  or  at  night,  and  others  only  very 
slowly  regain  their  appetite  and  strength,  so  that 
the  standard  of  general  health  remains  '  below  par  ' 
for  a  long  period. 

In  more  severe  cases  of  this  type  symptoms  and 
physical  signs  of  bronchitis  or  pneumonia  become 
prominent  from  an  early  stage,  and  the  duration 
and  course  of  the  disease  are  determined  by  the 
progress  of  these  complications.  There  is  nothing 
characteristic  about  the  bronchitis,  unless  it  be  that 
in  some  cases  the  expectoration  is  very  copious,  at 
first  thin  and  clear,  but  containing  later  purulent 
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masses  ;  Pfeiffer  considers  greenish -yellow  nummu- 
lar expectoration  as  characteristic,  but  it  cannot  be 
very  common.  In  many  cases,  probably  in  a 
majority,  the  bronchitis  is  not  specific,  the  catarrh 
produced  by  the  specific  infection  opening  the  way 
to  the  ordinary  infection  of  bronchitis.  The 
severity  of  the  bronchitis  differs  very  greatly  ;  there 
is  seldom  any  danger  except  in  old  persons,  or  the 
subjects  of  chronic  bronchitis.  Pneumonia,  of  one 
or  other  form,  is  the  most  common  of  the  serious 
complications  of  influenza,  and  is  the  main  cause 
of  the  large  mortality  directly  attributable  to  the 
disease.  Very  different  opinions  have  been  ex- 
pressed as  to  the  true  nature  of  this  complication. 
The  fact  appears  to  be  that  its  pathology  differs 
essentially  in  different  cases.  In  some  cases  the 
inflammation  of  the  lung  is  due  to  the  specific 
infection  ;  in  others  influenza  is  merely  the  deter- 
mining cause  of  croupous  or  catarrhal  pneumonia 
produced  by  the  ordinary  infective  agents  of  those 
disorders.  True  specific  influenzal  pneumonia  is 
lobular,  and  produced,  as  some  think,  by  extension 
from  the  bronchi,  but  this  sequence  of  events  is  not 
always  to  be  discerned.  It  may,  especially  in  the 
old,  creep  about  from  one  part  of  the  lung  to 
another,  or  from  one  lung  to  the  other,  so  that  the 
physical  signs  vary  in  extent  and  situation  almost 
from  day  to  day.  The  duration  of  such  cases  is 
indefinite:  apparent  recovery  may  be  followed  again 
and  again  by  relapse,  and  the  patient's  strength 
may  thus  be  exhausted  rather  by  the  duration  than 
by  the  extent  or  the  severity  of  the  pulmonary 
inflammation.  Such  cases  may  be  seen  also  in 
young  children  ;  but  in  adolescents  and  adults  the 
type  is  usually  sthenic,  and  a  whole  lobe  may  be 
rapidly  involved.  Even  in  such  cases  the  course 
is  usually  prolonged  and  irregular,  and  there  is 
seldom  any  distinct  crisis.  The  symptoms  are  not 
characteristic,  the  sputum  is  only  rarely  rusty  or 
blood-stained,  and  usually  becomes  muco-purulent 
at  an  early  stage.  In  favourable  cases,  after  some 
ten  or  twelve  days,  the  lung  begins  to  resolve,  the 
expectoration  becomes  more  copious  and  purulent, 
and  the  patient  is  left  in  a  depressed  state  to  a  long 
convalescence.  In  some  cases  the  prominent  sym- 
ptoms are  those  of  pleurisy,  but  as  a  rule  in  such 
cases  they  are  succeeded  by  or  combined  with  those 
of  localised  pneumonia,  and  much  effusion  into  the 
pleural  cavity  is  unusual.  Lastly,  influenza  is  very 
apt  to  become  complicated  by  acute  croupous  pneu- 
monia, the  symptoms  of  the  initial  disorder  running 
on  into  those  of  the  latter.  See  LUNGS,  Inflam- 
mation of. 

Gastro-intestinal  Type. — This  type  has  been 
observed  frequently  during  some  of  the  epidemics 
which  have  occurred  since  1889,  but  on  the  whole 
less  often  than  the  respiratory  or  the  nervous.  The 
onset  is  usually  sudden,  and  to  the  symptoms 
observed  in  the  milder  cases  of  the  respiratory  type 
are  added  pain  in  the  epigastrium,  tenderness  in 
various  parts  of  the  abdomen,  nausea  or  vomiting, 
a  coated  tongue,  and  great  depression,  with  often  a 
dusky  flushing  of  the  face  and  chest.  Epistaxis  is 
not  uncommon  ;  enlargement  of  the  spleen  occurs 
in  many  cases,  and  is  in  proportion  to  the  intensity 
of  the  fever.  The  tongue  presents  at  first  a 
uniform  white  fur,  which  often  has  a  characteristic 
'  porcelain  '  appearance.  This  clears  in  patches  on 
the  second  or  third  day,  leaving  the  tongue  red  and 
irritable,  or  it  is  succeeded  by  a  thin  irregular 
brown  coating  accompanied  by  dryness.  Mean- 


while, diarrhoea  has  usuallj'  commenced.  It  is 
often  accompanied  by  much  painful  cohc,  and  the 
stools  are  loose  and  contain  much  mucus.  The 
duration  of  such  attacks  is  very  various.  In  some 
cases  the  symptoms,  with  care  and  suitable  diet, 
pass  away  in  a  few  days  ;  in  others  the  temperature 
remains  a  degree  or  two  above  the  normal,  ano- 
rexia is  complete,  and  thirst  becomes  troublesome. 
The  patient  complains  much  of  abdominal  pain, 
often  of  headache,  and  is  sometimes  mildly  de- 
lirious at  night,  so  that  the  condition  simulates 
enteric  fever.  The  conjunctiva;  are  injected,  and 
along  with  the  skin  present  a  sub-icteric  tint ;  in 
some  epidemics  well-marked  jaundice  has  been 
common.  In  other  cases,  again,  the  fever  subsides 
after  two  or  three  days,  and  appetite  returns  to 
some  extent,  but  the  digestive  powers  are  much 
enfeebled,  the  stools  continue  loose  and  light- 
coloured,  or  if  formed  are  pale  and  offensive,  and 
of  low  specific  gravity.  This  condition  may  con- 
tinue for  weeks,  and  the  least  indiscretion  in  diet 
may  cause  a  relapse  after  apparent  recovery.  Cases 
are  sometimes  met  with  in  which  the  most  promi- 
nent symptoms  at  the  onset  are  fever,  bilious 
vomiting,  constipation,  and  pain  in  the  right  iliac 
fossa,  so  that  the  case  presents  a  great  resemblance 
to  appendicitis.  It  is,  indeed,  possible  that  the 
appendix  is  actually  involved,  and  some  would 
explain  the  increased  frequency  of  appendicitis  at 
the  present  time  by  the  theory  that  it  is  a  complica- 
tion or  sequela  of  influenza. 

Nervous  Type. — This  type  was  exceedingly 
common  during  the  last  pandemic,  and  is  frequently 
encountered  in  the  epidemics  which  have  succeeded 
it.  Individual  cases  vary  very  much  in  severity, 
but  in  an  average  example  the  patient  after  a  slight 
chill  is  seized  with  pain  in  the  eyeballs,  frontal 
headache,  and  pains  in  the  back  and  limbs  ;  the 
backache  is  in  many  cases  very  severe,  and  has 
been  compared  by  women  who  have  borne  children 
to  that  experienced  during  childbirth.  The  tem- 
perature rises  rapidly,  reaching  its  maximum,  in  a 
large  proportion  of  cases,  within  twenty-four  hours  ; 
the  rise  is  generally  limited  to  2°  or  3°,  but  tem- 
peratures of  104°  F. ,  and  even  higher,  have  been 
noted.  As  the  temperature  rises  the  pulse  becomes 
more  frequent.  It  is  soft,  often  feeble,  and  some  cya- 
nosis is  not  uncommon  during  the  febrile  period.  As 
this  passes  away  various  disturbances  of  the  cardiac 
rhythm,  due  apparently  to  affection  of  the  nervous 
apparatus  of  the  heart,  may  be  observed.  The 
most  characteristic  is  a  remarkably  slow  rate  (50  or 
less).  In  other  cases  the  heart  becomes  irregular 
or  intermittent,  and  there  may  be  attacks  of 
palpitation,  which  cause  the  patient  much  alarm 
and  distress.  In  cases  presenting  either  form  of 
disturbance  of  cardiac  rhythm  syncope  may  occur, 
and  may  be  fatal.  Attacks  resembling  angina 
pectoris  have  also  been  observed,  and  sudden  death 
may  be  brought  about  by  myocardial  degeneration. 
The  duration  of  the  febrile  period  varies  from  one 
to  nine  or  ten  days,  but  is  usually  three,  four,  or  five 
days.  The  maximum  is,  as  a  rule,  only  maintained 
for  a  few  hours.  The  fall  is  sometimes  rapid  :  a 
distinct  crisis,  accompanied  by  profuse  sweating, 
occurs,  and  the  temperature  declines  to  the  normal, 
or  even  lower,  in  twelve  hours.  In  other  cases 
the  fever  has  a  remittent  character,  with  regular 
daily  fluctuations  by  which  the  temperature  returns 
to  the  normal  in  two  or  three  days. 

Though  it  is  usual  to  observe  a  well-marked  rise 
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of  temperature,  it  is  important  to  recognise  that  no 
increase  in  thie  temperature  may  ever  be  detected, 
although  the  other  symptoms  of  the  attack  may  be 
fairly  well  marked  and  the  sequelae  serious.  During 
the  acute  stage  the  patient  experiences  great  de- 
pression and  lassitude — symptoms  which  persist 
after  the  pain  and  pyrexia  have  disappeared,  and 
are  often  aggravated  by  insomnia  ;  in  some  cases 
convalescence  is  prolonged  for  weeks,  or  even 
months,  and  occasionally  well-defined  melancholia 
develops.  The  prostration  is  accompanied  by 
anaemia. 

Among  the  more  severe  cases  of  this  type  two 
clinical  forms  may  be  distinguished,  the  comatose 
and  the  delirious  (Judson  Bury).  In  the  former 
the  patient,  with  or  without  recognised  symptoms 
characteristic  of  the  onset  of  influenza,  gradually 
becomes  drowsy  and  apathetic  ;  he  answers  ques- 
tions with  difficulty,  and  in  a  few  days  becomes 
comatose.  Recovery  may  occur,  but  a  fatal  termi- 
nation is,  according  to  Bury,  more  common.  Ex- 
amination of  the  brain,  post  mortem,  may  reveal 
nothing  abnormal,  or  there  may  be  congestion  of 
its  surface,  or  a  purulent  meningitis,  with  or  with- 
out encephalitis,  which  is  usually  hKmorrhagic. 
In  cases  that  recover,  and  in  those  in  which  no 
morbid  changes  are  found  post  mortem,  it  must  be 
assumed  that  the  symptoms  were  produced  by  cere- 
bral toxxmia,  or  that  any  definite  lesions  which 
existed  were  slight  or  temporary.  The  meningitis 
may  be  secondary  to  suppuration  in  the  middle  ear, 
or  nasal  cavities,  but  may  occur  independently. 
Cerebral  abscess,  when  it  occurs  as  a  complication 
of  influenza,  would  appear  to  be  almost  invariably 
secondary  to  otitis.  In  the  other  severe  form,  the 
delirious  restlessness,  irritability,  delirium,  and  even 
mania  are  the  essential  features,  or  delirium  may 
alternate  with  a  melancholic  condition.  Spinal 
meningitis  may  accompany  the  cerebral  meningitis, 
but  has  been  known  to  occur  alone  also. 

Of  the  nervous  disorders  which  may  occur  after 
an  attack  of  influenza,  but  are  perhaps  particularly 
prone  to  ensue  on  the  nervous  type,  it  can  only  be 
said  that  they  include  inflammation,  degeneration, 
or  functional  derangement  of  every  part  of  the  ner- 
vous system.  Thus  in  relation  with  the  brain  we 
may  have  cerebral  haemorrhage,  embolism,  and 
thrombosis  of  arteries,  veins  or  sinuses,  meningitis, 
or  encephalitis,  dementia,  mania,  melancholia, 
hysteria,  epilepsy,  catelepsy,  and  neurasthenia.  In 
relation  to  the  spinal  cord  we  may  find  myelitis  or 
degeneration  of  any  of  its  various  tracts,  and  dis- 
seminated hemorrhagic  myelitis  has  also  been  re- 
corded. Finally,  to  quote  Bury  again,  '  we  may 
have  neuralgia  or  neuritis  in  the  territory  of  nearly 
every  cerebral  or  spinal  nerve  as  well  as  the  dif- 
ferent forms  of  multiple  neuritis.'  Peripheral  neu- 
ritis may  come  on  days,  or  even  weeks,  after  the 
acute  symptoms  of  the  febrile  stage  have  ceased. 
There  is  pain  in  the  affected  limbs,  with  weakness 
of  certain  muscles,  dysresthresia,  with  reflexes  at  first 
increased  but  afterwards  diminished,  though  never, 
it  is  said,  abolished.  All  four  limbs  may  be  in- 
volved, or  two  on  the  same  side,  or  one  only.  The 
muscles  most  often  afiected  are,  in  the  upper  limb 
the  scapulo-humeral,  in  the  lower  the  anterior 
muscles  of  the  leg  and  the  flexors  of  the  knee.  In 
severe  cases  the  muscles  waste  rapidly,  and  may 
present  the  reaction  of  degeneration.  In  other 
cases  symptoms  of  disorder  of  the  bulbar  nuclei  or 
of  their  nerves  occur  with  or  without  derangement 


of  spinal  nerves.  The  symptoms  resemble  those 
due  to  diphtheria,  but  are  much  less  regular  in 
their  distribution.  Paralysis  of  any  of  the  external 
ocular  muscles  may  occur  either  alone  or  in  various 
combinations.  Paralysis  of  accommodation  or  tran- 
sitory dilatation  of  one  pupil  may  be  observed  either 
as  an  isolated  phenomenon  or  as  a  part  of  a  more 
wide-spread  affection.  Affections  of  the  optic  nerve 
are  rare  ;  the  most  frequent  is  retro-bulbar  neuritis, 
but  papillitis  and  neuro-retinitis  have  been  observed. 
Pharyngeal  and  laryngeal  palsies  have  also  occurred, 
but  are  uncommon.  Loss  of  the  sense  of  smell  and 
impairment  of  taste  are  not  uncommon  sequelae, 
and  may  persist  for  long  periods.  The  prognosis 
in  post-influenzal  neuritis  is  good  on  the  whole,  even 
in  cases  in  which  the  paralytic  symptoms  are  exten- 
sive, and  the  atrophy  well-marked  ;  but  recovery 
may  be  very  tedious. 

Febrile  Type. — Afebrile  type  may  conveniently 
be  recognised  to  contain  those  cases  in  which  the 
patient  suffers  from  a  febrile  paroxysm  or  from  re- 
mittent or  continued  fever  with  the  usual  concomi- 
tant symptoms,  but  without  catarrh  or  localised 
nervous  symptoms.  In  one  form  of  this  type,  which 
is  perhaps  more  common  in  children  than  in  adults, 
the  patient  complains  of  malaise,  and  the  tempera- 
ture is  found  to  be  loi°  or  102°  ;  the  thermometer 
rises  rapidly  to  103°,  104°,  or  even  105°,  and  the 
patient  sufters  from  headache  and  is  drowsy.  In 
severe  cases  the  drowsiness  may  deepen  to  stupor. 
As  a  rule  the  temperature  falls  as  rapidly  as  it  rose, 
and  the  whole  attack  may  be  over  in  twenty-four 
hours,  leaving  perhaps  some  depression  for  a  few 
days.  In  other  cases  the  temperature,  without 
attaining  so  high  a  point,  remains  for  many  days  or 
some  weeks  either  of  the  continuous  or  remittent 
type.  Cases  of  the  former  kind  may  simulate  enteric 
fever,  and  it  is  important  to  remember  that  influenza 
may  be  immediately  succeeded,  without  deferves- 
cence, by  enteric  fever,  the  disturbance  produced 
by  the  former  having  so  diminished  the  resisting 
power  that  the  infective  agent  of  the  latter,  pre- 
viously present  in  the  body  or  in  the  environment, 
is  enabled  to  develop. 

Complications  and  Sequel/e. — Many  of  the 
systemic  disorders  already  described  might  be  re- 
regarded  as  complications  of  the  primary  fever,  but 
bacteriological  evidence  appears  to  confirm  the  view, 
founded  on  clinical  observation,  that  they  are  more 
justly  considered  to  l)e  symptoms  of  the  disease  and 
produced  directly  by  the  specific  virus.  At  the 
same  time  it  must  be  recognised  that  an  attack  of 
influenza  may  have  a  most  injurious  effect  upon 
chronic  maladies,  so  that  pulmonary  tuberculosis, 
for  instance,  which  had  become  quiescent,  may 
again  become  active,  or  that  the  way  may  be  opened 
to  secondary  infections  producing  for  instance  otitis, 
suppurative  rhinitis  or  pharyngitis,  or  greatly  aggra- 
vating a  tendency  to  chronic  bronchitis.  The  list 
might  be  indefinitely  extended.  Attention  will 
only  be  directed  to  a  few  of  the  more  serious  and 
frequent  complications  and  sequela;  to  which  refer- 
ence has  not  already  been  made. 

Insanity  is  said  to  be  a  frequent  sequela  of  influ- 
enza.   See  Insanity  in  Special  Diseases. 

Alhiminuria  is  observed  in  a  considerable  num- 
ber of  cases.  It  may  come  on  during  the  acute 
attack,  and  endure  for  several  weeks  or  months. 
There  may  be  merely  a  trace  of  albumen  at  an  early 
stage,  with  a  microscopical  amount  of  blood,  and 
hyaline  casts  containing  afew  blood-cells  or  granules, 
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or  small  granular  casts,  in  the  centrifuge-deposit. 
In  other  cases  acute  degeneration  of  the  kidney, 
acute  nephritis  with  in  some  instances  involvement 
of  the  glomeruli,  or  acute  hemorrhagic  nephritis 
occurs.  Chronic  diffuse  nephritis  is  occasionally  a 
sequel  of  influenza,  and  cases  of  so-called  functional 
albuminuria  are  aggravated. 

Arthritic  pains  are  common  during  the  acute 
attack,  and  may  be  accompanied  by  tenderness  and 
swellings.  These  affections  are  commonly  spoken 
of  as  rheumatic,  but  it  may  be  doubted  whether  they 
have  any  relation  to  rheumatism,  though  pericardi- 
tis and  endocarditis  have  been  noted  as  occasional 
complications  of  influenza.  Phlebitis,  especially  of 
the  smaller  veins  of  the  foot  and  leg,  is  not  rare  as 
a  sequel  of  influenza,  and  occurs  perhaps  especially 
in  persons  of  a  gouty  diathesis. 

The  cutaneous  lesions  which  have  been  attributed 
to  influenza  are  numerous.  Reference  has  already 
been  made  to  the  erythematous  rash  sometimes 
observed  at  the  onset  ;  occasionally  a  fine  papular 
rash  has  been  seen  at  the  same  period.  Herpetic 
eruptions  affecting  the  lips  or  other  regions  occur 
with  considerable  frequency.  Purpura  has  also  been 
observed.  The  erythematous  and  papular  rashes 
are  usually  succeeded  by  fine  desquamation,  but 
occasionally  a  remarkable  desquamation  in  large 
sheets  has  been  observed. 

Stomatitis  may  complicate  the  respiratory  or 
gastro-intestinal  form  and  cause  a  great  deal  of  dis- 
tress. It  is  usually  of  the  so-called  follicular  variety, 
the  primary  lesion  being  quickly  followed  by  ulcera- 
ation  which  may  extend  until  large  areas  are  con- 
tinuously involved. 

Relapses  and  Repeated  Attacks. — It  has 
been  estimated  that  a  relapse  occurs  in  lo  per  cent, 
of  all  cases  ;  it  is  at  least  very  common.  After 
four  to  six  days  of  freedom  from  fever  the  tem- 
perature again  rises  and  all  the  symptoms  recur.  As 
many  as  three  such  relapses  have  occurred.  Second 
attacks  are  very  common,  and  it  is  certain  that  the 
immunity  produced  by  an  attack  lasts  only  a  short 
time.  It  has  sometimes  been  observed  that  a  per- 
son who  has  suffered  from  one  type  of  this  disease 
during  one  epidemic  suffers  from  another  during 
the  next,  even  though  the  prevalent  form  may  be 
of  a  different  type  ;  but  no  rule  can  be  stated. 

Diagnosis. — Except  during  the  prevalence  of  a 
well-marked  epidemic  the  diagnosis  of  influenza 
may  be  exceedingly  difficult,  and  must  usually  be 
reached  by  a  process  of  exclusion.  A  slight  attack, 
particularly  if  of  the  respiratory  type,  may  pass 
almost  unobserved,  the  symptoms  being  attributed 
to  '  a  common  cold,'  but  its  true  nature  may  be 
made  apparent  by  the  mental  and  nervous  depres- 
sion which  succeeds. 

In  the  early  stage  of  an  attack  of  the  catarrhal 
type,  the  coryza,  headache,  and  fever  may, 
especially  if  there  be  discrete  erythema  of  the  face 
and  chest,  lead  to  a  suspicion  of  measles  ;  in  other 
cases  where  pharyngitis  is  a  prominent  symptom 
and  erythema  is  extensive,  the  case  may  for  a  short 
time  present  a  considerable  resemblance  to  scarlet 
fever,  but  in  either  a  few  hours'  observation  will 
usually  make  clear  the  diagnosis  from  measles  or 
scarlet  fever.  Occasionally  pharyngitis  due  to  in- 
fluenza is  attended  by  false  membrane  on  the 
tonsils.  This  is  usually  limited  to  the  mouths  of 
the  follicles,  at  least  at  first,  and  is  then  semitrans- 
parent  and  easily  detached.  Bacteriological  ex- 
amination showing  the  absence  of  the  Klebs-Loffler 


bacillus  will  confirm  the  diagnosis.  The  resemblance 
which  cases  of  the  gastro-intestinal  type  may  pre- 
sent to  enteric  fever  has  already  been  noted.  The 
absence  of  characteristic  stools,  of  the  enteric 
exanthem,  and  later  on  of  Widal's  reaction,  will 
usually  allow  a  diagnosis  to  be  made. 

Prognosis. — The  prognosis  in  childhood  and 
maturity  of  cases  uncomplicated  by  pneumonia  is 
always  good.  In  aged  persons,  in  those  prematurely 
old,  especially  if  the  subjects  of  emphysema  and 
chronic  bronchitis  or  alcoholism,  the  prognosis  is 
more  serious,  as  in  them  complications,  in  the  one 
instance  great  aggravation  of  the  bronchitis,  in  the 
other  cardiac  failure,  are  apt  to  develop.  In  any 
case  the  prognosis  must  depend  to  a  very  great 
extent  upon  the  early  enforcement  of  suitable  treat- 
ment. 

Treatment. — The  most  important  point  in  the 
treatment  of  influenza  is  to  induce  the  patient  to 
recognise  that  the  affection  may  easily  become 
serious,  and  to  persuade  him  to  remain  in  bed 
during  the  acute  stage  ;  to  this  some  would  add 
two  days  in  bed  after  the  temperature  has  become 
normal,  and  the  precaution  is  a  wise  one,  at  least 
in  persons  who  are  past  middle  life  or  prone  to 
bronchitis.  It  is  often  diflicult  to  induce  a  vigorous 
adult  to  give  up  work  early  enough,  as  at  the  onset 
there  is  commonly  a  good  deal  of  excitement  and 
restlessness.  The  advice  should,  however,  be 
strongly  enforced,  for  a  patient  who  fights  against 
the  disease  in  its  early  stage  is  more  likely  to  suffer 
from  severe  pulmonary  complications,  while  a  too 
early  return  to  work  after  the  subsidence  of  acute 
symptoms  or  neglect  of  precautions  against  cold 
and  over-exertion  during  convalescence  may  lead  to 
relapse  or  to  various  pulmonary  or  nervous  sequebe. 

The  best  routine  remedy  for  the  relief  of  the 
muscular  and  joint-pains  and  backache,  with  which 
the  disease  so  commonly  commences,  is  probably 
sodium  salicylate,  though  phenazone  or  phenacetin 
is  useful,  and  perhaps  preferable  when  headache 
is  severe.  If  there  is  nausea  the  drug  selected 
should  be  given  in  an  effervescent  mixture.  Quinine 
may  also  be  prescribed  with  advantage  in  this 
stage,  as  well  as  later  on  in  cases  in  which  the 
temperature  becomes  or  continues  elevated  or  of  in- 
termittent type.  In  attacks  of  moderate  severity 
the  pains  in  the  back  and  limbs  diminish,  or  dis- 
appear after  the  patient  has  grown  warm  in  bed, 
and  reaction  may  be  encouraged  by  hot  drinks. 
When  restlessness  or  insomnia  persists  after  relief  of 
pain,  bromides  may  be  prescribed,  and  in  weakly 
individuals  ammonium  bromide  should  be  selected. 
In  such  persons  and  in  children  depressing  remedies 
should  be  avoided.  A  great  number  of  other  drugs 
have  been  highly  praised  from  time  to  time,  among 
which  sodium  benzoate  and  carbonate,  cinnamon, 
carbolic  acid,  and  phenocoU  hydrochlorate  may  be 
mentioned,  but  none  appear  to  have  come  into 
general  use. 

It  is  inadvisable  to  give  a  purgative  in  all  cases  at 
the  commencement  of  treatment,  though  there  need 
be  no  hesitation  in  doing  so  if  there  be  constipation. 
Calomel  followed  by  a  saline  draught,  and  in  weakly 
persons  and  3'oung  children  castor  oil,  are  the  best 
drugslto  use  for  this  purpose.  Where  thesymptoms 
point  to  an  attack  of  the  gastro-intestinal  form  it  is 
wiser  as  a  rule  to  eschew  purgatives  and  lo  pre- 
scribe a  simple  enema  or  at  most  a  moderate  dose 
of  castor  oil.  The  diarrhoea  characteristic  of  this 
form  is  often  very  difficult  to  treat,  and  for  some 
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weeks  any  solid  food  taken  into  the  stomach  is 
followed  by  painful  intestinal  peristalsis  and  an 
evacuation,  even  though  the  appetite  may  have  been 
in  great  measure  regained.  The  administration  of 
digestive  ferments,  of  acids  and  alkalis,  of  bismuth, 
or  of  sedatives  commonly  has  little  effect,  and  the 
only  effective  treatment  is  to  direct  the  abdomen 
and  thighs  to  be  warmly  covered  and  to  reduce  the 
diet  to  broths,  soups,  and  milk  thickened  with 
corn-flour  or  fine  oatmeal  and  spiced.  As  soon  as 
these  can  be  taken  without  subsequent  discomfort, 
additions  may  carefully  be  made  to  the  diet,  the 
patient's  sensations  being  the  best  guide. 

When  convalescence  is  established  tonics  should 
be  given,  of  which  the  best  is  strychnine,  and  when 
depression  is  marked  the  amount  prescribed  should 
be  increased  until  a  full  dose  is  taken.  The  diet 
should  be  simple  and  nutritious,  and  when  the 
weather  and  social  conditions  are  favourable  change 
of  air  should  be  recommended,  but  not  otherwise, 
as  rest,  quiet,  warmth,  and  ease  are  among  the 
chief  necessities. 

It  is  not  proposed  to  discuss  here  the  treatment 
of  the  pulmonary  and  nervous  affections  accom- 
panying or  following  influenza,  as  this  may  be  best 
considered  in  the  articles  on  Bronchitis;  Lungs, 
Inflammation  of;  Neuritis,  &c. 

The  prophylaxis  of  influenza  when  the  disease 
has  become  thoroughly  established  in  a  community 
is  difficult.  If  the  first  case  in  a  household  can,  in 
the  earliest  stage,  be  isolated  by  being  confined  to 
a  room  with  a  nurse  in  attendance,  the  dissemina- 
tion of  the  infection  to  other  members  of  the  house- 
hold will  probably  be  prevented  ;  and  if  this  system 
could  be  applied  generally  throughout  a  community 
much  might  be  done  to  prevent  the  development  of 
an  epidemic.  But  in  practice  the  earliest  cases  are 
rarely  isolated,  either  because  the  patients  consider 
that  they  are  suffering  from  '  a  common  cold  '  or 
because  they  refuse  to  remain  in  bed,  or  even  to 
refrain  from  going  about  their  ordinary  business. 
Much  may  however  be  done  to  protect  old  and 
delicate  persons  from  risk  of  exposure  to  infection. 

Dawson  Williams. 

INFUSION.  —  Saline  Soluiton,  Infu- 
sion of. 

INHALATIONS,  Therapeutic  Uses  of  (in- 
lialo,  I  l)reathe  in).  —  Inhalation  is  a  method  of 
applying  remedial  agents  to  the  respiratory  tract, 
whereby  these  substances  in  a  gaseous  or  atomised 
form  are  brought  into  contact  with  the  mucous 
membrane  of  the  nose,  mouth,  pharynx,  larynx, 
and  bronchi,  and  may  even  penetrate  to  the  epithe- 
lium of  the  air-cells.  The  examination  of  the  lungs 
of  colliers,  grinders,  and  others  engaged  in  dusty 
occupations  has  shown  that  the  inhaled  dust  can  be 
detected  in  the  lung-tissue,  where  it  induces  chronic 
pneumonia.  The  experiments  at  the  y\cademie  de 
Medecine  proved  that  medical  sprays  are  equally 
penetrating. 

Methods. — The  modes  of  inhalation  vary  with 
the  drug  used,  depending  mainly  on  the  temperature 
at  which  it  volatilises,  and  also  on  the  medicinal 
effects  aimed  at. 

Chloroform,  ether,  bichloride  of  methylene,  and 
nitrite  of  amyl  evaporate  at  ordinary  temperatures, 
and  only  need  to  be  diluted  with  air  to  be  safely 
inhaled.  Calomel  and  sulphur  are  sublimed  at  high 
temperatures  in  special  apparatus  ;  but  the  majority 
of  drugs  are  best  vaporised  through  the  medium  of 


hot  water  or  steam,  or  reduced  to  fine  spray  by 
passing  compressed  air  through  their  solutions. 

Many  forms  of  inhaler  are  in  use,  but  in  selecting 
one  for  warm  inhalations  the  requisites  are — (l)  that 
it  can  be  used  without  difficulty  by  the  patient  ; 
(2)  that  a  temperature  of  130°  to  150°  F.  can  be 
steadily  maintained  ;  (3)  that  the  steam  be  tho- 
roughly impregnated  with  the  medicament  ;  and 
(4)  that  the  inhaling-tube  be  fitted  to  the  nostrils  as 
well  as  to  the  mouth,  so  as  to  ensure  a  sufficient 
supply  of  the  inhaled  vapour.  Lee's  steam-draught 
inhaler  is  especially  useful  for  projecting  a  full  cur- 
rent of  steam  into  the  throat  and  air-passages.  The 
force  and  temperature  are  alike  controlled  by  the 
sliding  valve  on  the  inhaling-pipe.  When  no  in- 
haler is  at  hand,  a  jug  with  a  wide  mouth,  and  half 
filled  with  hot  water,  may  be  used,  a  towel  being 
placed  round  between  the  mouth  and  nose  of  the 
patient  and  the  opening  of  the  jug,  to  prevent  the 
escape  of  the  vapour  into  the  air. 

Varieties  and  Uses. — Inhalations  are  em- 
ployed chiefly  in  diseases  of  the  pharynx,  larynx, 
and  air-passages,  and  may  be  classed  as  sedative, 
stimulant,  and  antiseptic. 

Sedative. — Steam  is  soothing  to  the  throat,  when 
this  part  is  dry,  inflamed,  or  irritable.  In  incipient 
laryngitis  and  croup,  as  well  as  in  irritable  lironchitis, 
the  inspiration  of  steam  from  specially  arranged 
kettles  is  very  grateful,  the  moist  vapour  promoting 
secretion  and  expectoration. 

Jets  of  steam  are  used  in  hospitals  and  bathing 
establishments  as  vehicles  for  the  inhaled  drugs,  and 
are  directed  into  the  patient's  mouth. 

A  sedative  inhalation  made  of  one  part  of  chloro- 
form and  two  or  three  of  rectified  spirit — of  which 
one  teaspoonful  may  be  added  to  a  pint  of  water, 
at  60°  to  100°  F. — is  much  commended  in  hay-fever 
and  laryngeal  spasm.  It  must  be  remembered  that 
chloroform  is  very  powerful  when  given  with  steam 
as  an  inhalation.  One  drop  of  chloroform  in  a  pint 
of  water  at  150°  may  produce  giddiness. 

Stimulant. — Stimulating  moist  inhalations  can  be 
prepared  with  various  volatile  oils.  Oils  of  pine 
and  of  cubebs  are  useful  stimulants  in  cases  where 
there  is  much  secretion  from  the  throat  and  air- 
tubes.  Thus  2  drachms  of  oil  of  pine  or  oil  of 
cubebs  may  be  mixed  with  60  grains  of  light  car- 
bonate of  magnesium  in  3  ounces  of  water  ;  and  of 
this  mixture  I  drachm  may  be  used  in  a  pint  of  water 
at  each  inhalation.  One  drachm  of  the  compound 
tincture  of  benzoin,  in  half  a  pint  of  hot  water,  is 
often  useful  in  chronic  bronchitis  and  laryngitis. 
Oil  of  turpentine  or  the  Vapor  Olei  Pini  Sylvestris 
of  the  Pharmacopceia  makes  an  excellent  stimulant 
inhalation  in  cases  of  dilated  bronchi. 

Antiseptic. — Antiseptic  inhalations  are  used  where 
the  object  is  to  correct  a  fetid  secretion,  as  well  as 
to  stimulate  the  secreting  membrane  to  fresh  action. 
In  fetid  bronchorrhcea,  in  gangrene  of  the  lung,  in 
fetid  abscess,  and  in  pyo-pneumothorax,  benefit  is 
derived  from  a  vapour  of  creosote  or  of  iodine,  or 
from  glycerine  of  carbolic  acid  (2  to  3  drachms  to 
a  pint  of  boiling  water),  or  again  from  oil  of 
thymol,  prepared  like  the  other  essential-oil  vapours, 
with  light  magnesia  (60  grains  to  3  ounces  of  hot 
water).  Carbolic-acid  vapour  can  be  well  diff^used 
in  a  room  by  mixing  the  acid  with  water  in  Lee's 
steam-draught  inhaler,  or  by  dropping  the  acid  on 
a  hot  metallic  plate.  Creosote  or  eucalyptus  oil, 
mixed  with  an  equal  quantity  of  ethylic  alcohol,  is 
often  employed  in  the  form  of  drops  (10  to  20  drops 
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at  a  time)  on  a  small  sponge  placed  in  a  perforated 
zinc  respirator.  The  respirator  thus  charged  is 
worn  by  the  patient  for  one  hour  morning  and 
evening,  with  a  view  to  improving  the  state  of  the 
lungs.  After  a  free  morning  expectoration  the  re- 
spirator-inhaler should  be  used,  and  instruction 
given  to  inspire  deeply  by  the  mouth  and  expire 
through  the  nostrils  with  the  mouth  closed. 

Antispasmodic. — The  fumes  of  burning  nitre- 
paper  are  employed  as  inhalations  in  cases  of  pure 
spasmodic  asthma  uncomplicated  with  bronchitis. 
The  paper — prepared  by  soaking  white  blotting- 
paper  in  solution  of  nitrate  of  potassium  (30  to  40 
grains  in  an  ounce  of  water)  — is  sometimes  washed 
over  with  tincture  of  benzoin,  and  this,  in  certain 
cases,  may  be  an  improvement  ;  but  in  ordinary 
forms  of  asthma  the  nitre-paper,  burnt  till  the 
patient  is  enveloped  in  smoke,  will  usually  relieve 
the  asthmatic  paroxysm.  The  fume  of  a  grain  of 
powdered  opium  volatilised  on  hot  metal  has  been 
praised  as  a  remedy  to  cut  short  nasal  catarrh  ;  as 
well  as  smoking  solid  opium  in  the  Chinese  fashion 
through  a  pipe,  in  spasmodic  asthma.  Cigarettes, 
pastilles,  and  powders  containing  stramonium, 
belladonna,  and  other  antispasmodics,  are  well 
known  as  remedies  in  spasmodic  asthma. 

hihalatioiis  of  atomised  spray  have  of  late  years 
come  into  deserved  repute  as  valuable  aids  to  the 
treatment  of  chronic  diseases  of  the  throat  and 
lungs.    The  principle  of  the  hand-ball  and  steam- 
spray  atomisers  is  that,  if  two  capillary  tubes  are 
placed  at  a  certain  angle  to  each  other,  one  dipping 
into  a  fluid,  while  through  the  other  a  stream  of  air 
is  driven  by  heat  or  compression,  a  vacuum  is 
formed  in  the  first,  causing  the  liquid  to  pass  out  in 
the  form  of  fine  spray.    In  using  these  instruments, 
the  operator  should  seek  to  blow  the  spray  into  the 
patient's  throat  at  the  time  when  an  inspiration  is 
Iseing  taken,  as  thus  the  spray  will  obtain  a  free 
entrance  through  the  larynx  into  the  trachea.    It  is 
doubtful  if  much  spray  enters  the  air-tubes  ;  some 
certainly  does,  as  has  been  stated  above,  but  the 
cold  sprays  do  not  appear  to  afford  so  much  relief 
to  affections  of  the  lungs  as  the  warm  inhalations. 
In  cases  of  tumidity  of  the  larynx,  a  spray  contain- 
ing 10  grains  of  alum  to  i  ounce  of  distilled  water 
may  be  used.    In  place  of  alum,  2  grains  of  sul- 
phate of  iron,   5  grains  of  sulphate  of  zinc,  or 
5  grains  of  dry  perchloride  of  iron,  in  I  ounce  of 
water,  may  be  employed.    For  antiseptic  purposes, 
5  minims  of  sulphurous  acid,  or  i  minim  of  carbolic 
acid,  to  I  ounce  of  water,  or  a  like  quantity  of 
solution  of  iodine,  may  be  used.    In  putrid  sore- 
throat  and  diphtheria  the  writer  has  seen  excellent 
results  from  iodine,  either  inhaled  in  vapour  or 
applied  in  solution.    As  a  styptic  and  hemostatic 
spray  50  to  200  grains  of  tannic  acid  are  employed, 
dissolved  in  10  ounces  of  water,  but  for  relaxed 
throat  a  weaker  solution  is  useful.    For  sedative 
purposes  a  solution  of  bromide  of  ammonium,  or 
one  containing  half  a  grain  of  acetate  of  morphine 
to  I  ounce  of  water,  may  be  employed.  Diluted 
ipecacuanha-wine  spray  is  said  to  be  very  efficacious 
in  relieving  the  dyspnoea  of  chronic  bronchitis  and 
emphysema.    This  spray  in  a  few  instances  may 
induce  vomiting,  but  this  accident  may  be  obviated 
liy  diluting  the  wine  with  a  considerable  proportion 
of  water.     All  these   spray-solutions   should  be 
filtered  through  paper,  otherwise  they  may  contain 
small   particles  which  clog  the  aperture  of  the 
atomiser.    At  the  Continental  spas  it  is  usual  to 


medicate  large  chambers  by  means  of  sprays  and 
vapours,  in  which  patients  can  sit  for  hours  breath- 
ing the  artificial  atmospheres  ;  and  in  this  way 
various  mineral  waters,  such  as  those  of  La  Bour- 
boule,  Aix-le-Bains,  and  Cauterets,  are  locally 
applied. 

An  inhaler  should  give  a  cloud  of  fine  spray.  This 
can  be  ensured  by  driving  the  spray  against  the  sides 
of  a  strong  glass  globe  with  such  violence  that  it  is 
broken  into  very  fine  particles,  and  these  can  be 
deeply  inhaled  through  the  mouthpiece  without 
causing  irritation,  and  often  w-ith  very  great  comfort 
to  the  patient. 

Insufflation  is  a  method  of  applying  powders  to 
the  larynx.  A  vulcanite  tube  curved  at  a  suitable 
angle  is  carried  over  the  tongue  to  the  laryngeal 
aperture,  and  then  the  powder  which  has  been  in- 
troduced through  a  small  opening  covered  by  a 
slide  in  the  tube,  is  blown  into  the  larynx  and 
trachea.  The  blowing  is  effected  sometimes  by  an 
elastic  ball  at  the  end  of  the  tube,  at  other  times  by 
the  mouth  of  the  operator.  In  laryngeal  phthisis 
to  |-  of  a  grain  of  hydrochlorate  of  morphine, 
mixed  with  sugar  of  milk,  may  thus  be  blown  into 
the  larynx,  and  often  with  great  comfort  to  the 
patient.  A  grain  of  iodoform  and  a  grain  of  boric 
acid  are  often  added  to  the  morphine  powder. 

John  C.  Thorowgood. 

INOCULATION  (/«,  into  ;  and  oculus,  a  bud,  a 
graft). — As  a  medical  term,  inoculation  is  either  an 
operative  procedure  or  an  accidental  occurrence,  by 
means  of  which  infective  materials  are  brought  into 
direct  contact  with  the  minute  vessels  of  the  skin 
or  of  a  mucous  membrane,  or  with  those  of  the 
subcutaneous  or  submucous  tissue,  so  that  they  are 
readily  and  speedily  absorbed.  See  INFECTION  ; 
Immunity;  Vaccination;  Hydrophobia; 
Plague  ;  and  Typhoid  Fever. 

INSANITY.— Synon.  :  Fr.  Folie ;  Gar.  Geistes- 

krankheit  ;  Geistesst  'orung. 

The  articles  arranged  under  this  heading  comprise 
the  following  : 

I.  General  Considerations  regarding  aetiology, 
symptoms,  diagnosis,  prognosis,  and  treatment, 
P-  747- 

II.  Pathology  and  Morbid  Anatomy  of  Insanity, 
P-  751- 

III.  Developmental  Insanity,  p.  757- 

IV.  Insanity  of  Pregnancy,  the  Puerperal  Period, 
and  Lactation,  p.  7 58. 

V.  Senile  Insanity,  p.  761. 

VI.  Delusional  Insanity,  including  Paranoia  and 
Monomania,  p.  763. 

VII.  Imperative  Ideas,  p.  765. 

VIII.  Impulsive  Insanity,  p.  765. 

IX.  Mental  Stupor  and  Catatonia,  766. 

X.  Moral  Insanity,  p.  767. 

XI.  Insanity  in  Special  Diseases,  that  is,  Insanity 
occurring  in  the  course  of  ordinary  Medical  Dis- 
eases, p.  768. 

The  following  is  a  list  ot  articles  relating  to  this 
subject  arranged  under  their  respective  headings  in 
other  parts  of  the  Dictionary :  Alcoholism  ; 
Catalepsy  ;  Children,  Training  of  ;  Civil 
Incapacity  ;  Climacteric  Insanity  ;  Con- 
sciousness, Disorders  of ;  Cretinism  ;  Crime, 
Irresponsibility  for  ;  Dementia  ;  Dipsoma- 
nia ;  Epileptic  Insanity  ;  Feigned  Diseases  ; 
FoLiE  Circulaire  ;  Folie  A  Deux  ;  Forcible 
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Feeding  ;  General  Paralysis  of  the  Insane  ; 
Hysterical  Insanity  ;  Idiocy  ;  Lucid  Inter- 
vals; Lunacy,  Law  of;  Mania;  Melan- 
cholia. 

I.  General  Considerations.— For  the  healthy 
function  of  the  brain  it  is  necessary  that  all  the 
component  portions  shall  be  in  a  sound  condition 
working  harmoniously  as  a  perfect  whole.  The 
grey  and  the  white  matter,  the  blood-vessels,  lym- 
phatics, and  neuroglia. all  play  important  parts,  and 
must  be  free  from  defect.  They  must  not  be  stunted 
or  arrested  in  development,  the  blood  must  be  of 
healthy  quality,  not  too  much  or  too  little,  not  con- 
taminated by  alcohol  or  other  poisons.  The  brain- 
cells  must  not  be  overworked  or  damaged  by  blows, 
heat,  or  organic  lesions.  For  the  saiia  mens  there 
must  be  the  saiiiuii  cerehi-niii. 

Etiology. — i.  Predisposing  causes. — 
Heredity. — The  one  great  predisposing  cause  of 
insanity  is  an  inherited  tendency  to  neurotic  dis- 
order. Though  all  writers  recognise  this  tendency, 
they  vary  much  with  regard  to  the  importance  to  be 
attached  to  it  and  in  the  statistics  they  give,  one 
observer  attributing  ten  per  cent,  of  cases  to  this 
cause,  another  no  less  than  ninety.  The  discrepancy 
arises  from  the  fact  that  some  take  into  account  in- 
sanity only  and  not  other  neurotic  disease  such  as 
epilepsy  or  dipsomania  :  one  man  reckons  only  those 
whose  in.sanity  is  inherited  in  the  direct  line  from 
father  or  mother,  while  another  looks  not  only  to 
the  direct  hne,  but  also  to  the  collateral  branches. 
The  difficulties  of  the  investigation  are  enormous 
when  we  go  back  even  to  three  generations.  The 
history  of  two  grandfathers  and  two  grandmothers 
is  hard  to  ascertain  with  anything  like  exactness, 
but  to  go  further  back  and  examine  the  records 
of  four  great-grandfathers  and  four  great-grand- 
mothers is  well-nigh  hopeless.  No  accurate  in- 
formation can  be  got  by  questioning,  for  such 
questions  are  evaded,  or  a  direct  negative  is 
given,  whatever.be  the  facts.  Only  from  our  own 
observation  can  we  form  conclusions,  and  this  is 
limited  to  a  few  generations.  In  fiimilies  where 
insanity  is  known  to  exist,  many  of  the  members 
are  sane  and  remain  sane  all  their  lives.  We  re- 
quire to  know  why  some  escape  and  others  break 
down,  not  only  in  insanity  but  in  epilepsy,  hysteria, 
hypochondria,  neuralgia,  dipsomania,  or  other 
neurosis.  The  tendency  is  not  eliminated  by  those 
who  themselves  escape  insanity,  for  by  reason  of 
atavism  or  latency  it  may  reappear  in  the  children 
of  parents  who  have  shown  no  sjnnptoms.  This 
has  a  grave  bearing  on  the  marriage  of  cousins  or 
other  persons  in  whose  family  insanity  has  deve- 
loped. It  is  essential  that  all  the  predisposed 
should  marry  healthy  partners  whose  family  history 
is  good,  and  who  themselves  are  free  from  neurotic 
disorder  or  threatenings  tliereof. 

In  many  persons  the  inherited  predisposition  or 
tendency  is  manifested  not  by  insanity  but  by  eccen- 
tricity of  various  kinds,  so  that  they  differ  from 
ordinary  members  of  society  and  are  badly  adjusted 
to  their  environment,  not  so  completely  out  of 
harmony  as  to  require  restraint,  but  always  on  the 
verge  of  becoming  so.  They  may  go  through  life 
in  this  condition  or  break  down,  eccentricity  mer- 
ging into  insanity.  They  form  the  large  class  of 
borderland  cases,  and  are  often  extremely  difficult 
to  deal  with.  Many  drink,  and  their  mental  state 
IS  ascribed  to  drink  ;  but  frequently  the  drinking- 
habit  is  an  inherited  neurosis.    They  all  display 


the  predominance  of  the  egoistic  or  subject-con- 
sciousness which  is  such  a  marked  feature  both  in 
the  insane  and  those  in  the  borderland.  Some 
evince  an  intense  selfishness  shown  in  penurious 
habits,  a  desire  to  amass  wealth  for  which  they 
stint  themselves  and  families.  If  anything  goes 
wrong  with  their  affairs  and  they  experience  a  loss 
however  trifling,  they  deplore  their  misfortunes, 
say  they  are  ruined,  and  become  melancholic. 
Others  live  in  a  state  of  constant  suspicion,  sus- 
pect everything  and  every  one,  their  medical  man, 
their  clergyman,  or  lawyer.  They  think  their 
tradesmen  are  trying  to  cheat  them,  and  will  listen 
to  all  the  gossip  of  servants  or  the  like.  A  third 
group  make  life  miserable  l)y  intense  jealousy  ; 
even  the  young  will  display  this  egoism,  and  are 
jealous  of  any  one  who  comes  between  them  and 
their  friends.  In  married  life  incredible  jealousy 
is  found  in  those  who  pass  as  sane.  Men  and 
women  make  their  lives  intolerable  without  the 
faintest  ground.  Other  people  live  in  a  state  of 
perpetual  fear  and  apprehension,  take  a  gloomy 
view  of  everything,  and  continually  think  that 
something  amiss  is  going  to  happen.  Others  are 
hypochondriacs,  spending  their  lives  in  the  vain 
search  for  remedies  for  imaginary  ailments,  neg- 
lecting their  business,  family,  and  friends. 

Some  of  these  eccentrics  drift  into  insanity, 
but  many  persons  develop  symptoms  of  the  disorder 
without  any  previous  peculiarity  or  warning.  The 
time  of  life  is  held  to  be  accountable  for  it  in  certain 
cases,  and  there  has  been  described  an  insanity  of 
puberty  and  adolescencewh\ch  aljove  all  is  due  to  here- 
ditary taint  Insanity,  Developmental).  The 
period  between  20  and  30  is  far  more  productive  of 
insanity  than  that  preceding,  but  between  30  and 
40  the  liability  is  greatest,  for  this  is  the  time  of 
the  highest  development  and  specialisation  of  the 
brain-centres,  a  time  when  an  inherited  weakness 
may  assert  itself,  and  when  also  an  acquired  insanity 
may  arise  from  overstrain,  alcohol,  or  syphilis, 
which  at  an  earlier  age  do  not  play  so  important  a 
part.  Yet  the  insanity  of  this  period  has  received  no 
name.  As  age  advances  the  insane  cases  are  less 
frequent,  but  the  climacteric  is  a  time  of  danger  [see 
Climacteric  Insanity).  Old  age  has  also  much 
to  do  with  the  causation  of  insanity,  but  if  we 
eliminate  the  cases  of  mere  mental  decay  and  degene- 
ration, we  shall  find  that  heredity  is  often  the  chief 
cause,  and  in  many  has  produced  previous  attacks 
(see  Insanity',  Senile).  Heredity  is  a  veiy  im- 
portant factor  in  the  production  of  insanity  during 
pregnancy,  the  puerperal  period,  and  lactation. 
See  Insanity  of  Pregnancy,  the  Puerperal 
Period,  and  Lactation. 

Sex. — That  females  preponderate  in  our  asylums 
is  certainly  owing  to  the  lesser  mortality,  for  they 
are  much  less  liable  to  fatal  brain-disease.  Proba- 
bly the  difference  in  the  number  of  the  two  sexes 
who  become  insane  is  not  very  material,  but  statis- 
tics help  us  little,  as  only  those  of  new  cases  can 
determine  the  question. 

Age. — The  time  of  life  at  which  most  insanity 
occurs  is  that  of  maternity,  between  thirty  and  forty 
years  of  age  ;  it  then  decreases  with  each  decennial 
period.  The  time  of  the  highest  development  of 
the  brain-centres  is  that  in  which  they  are  most 
prone  to  disorder,  the  time  when  an  inherited 
weakness  is  most  likely  to  manifest  itself,  and  when 
the  last  and  least  organised  structures  are  most 
liable  to  disturbance  and  loss  of  equilibrium. 
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II.  Exciting  Causes. — These  have  been  divided 
into  physical  and  moral,  and  by  moral  is  meant 
mental.  The  physical  are,  in  the  opinion  of  many, 
toxins  either  derived  from  without  or  generated 
within  the  body.  Such  toxins  as  those  of  rheuma- 
tism or  gout  are  easily  recognisable,  and  the  rela- 
tionship between  them  and  insanity  is  unquestion- 
able. Disease  of  the  kidneys  is  known  to  be  con- 
nected with  brain-disorder  and  causes  ursemic 
convulsions  and  uraemic  coma  ;  diabetes  may  end  in 
coma,  and  disturbance  of  the  liver  may  permit  toxins 
from  the  intestinal  canal  to  reach  and  affect  the 
brain.  So  also  the  toxins  of  fevers,  of  typhoid  fever 
or  scarlatina,  of  influenza  or  pneumonia  may  light 
up  insanity  in  some,  and  ordinary  delirium  in  others. 
What  the  connection  may  be  between  the  uterus 
and  the  brain  is  a  disputed  point,  and  it  may  be 
doubted  whether  puerperal  insanity  is  always  due 
to  sepsis  as  some  hold,  while  other  toxins  depending 
on  disease  or  disorder  of  bodily  organs  have  yet  to 
be  defined.  Besides  these  autotoxins  from  within 
there  is  a  large  mass  of  insanity  caused  by  poisons 
from  without  which  is  due  to  the  vices  of  civilisation 
and  is  preventable. 

Alcohol. — Alcoholism  probably  plays  a  larger 
part  in  the  causation  of  insanity  and  an  insane 
inheritance  than  any  other  factor,  and  this  is  the 
reason  why  cerebral  disorders  increase  among  the 
lower  rather  than  the  upper  classes.  See  Al- 
coholism. 

Syphilis. — Among  the  preventable  causes  of  in- 
sanity syphilis  holds  a  prominent  place,  and  its 
importance  is  emphasised  daily  by  the  researches  of 
pathologists.  General  paralysis  of  the  insane  is 
mainly  due  to  syphilis,  acquired  or  inherited.  Many 
other  brain-disorders  and  lesions  of  the  cerebral 
vessels  have  their  origin  in  syphilitic  disease. 

Lead,  bhang,  opiutii,  cocaine,  &-=<". — Among  the 
preventable  causes  of  insanity  must  be  ranked  lead- 
poisoning,  such  cases  occurring  principally  in  manu- 
facturing districts  {see  Lead-Poisoning).  Many 
recover,  but  some  drift  into  dementia,  having  gone 
through  various  stages  of  mania  or  melancholia. 
In  the  East  or  wherever  Orientals  are  gathered  to- 
gether bhang,  haschish,  or  Indian  hemp  is  a  fertile 
source  of  insanity.  The  Superintendent  of  the 
asylum  at  Cairo  reports  that  in  41  per  cent,  of  his 
male  patients  bhang  alone  or  combined  with  alcohol 
caused  the  disease.  Drugs  like  opium,  morphine, 
cocaine,  chloral  hydrate,  and  other  hypnotics  may 
bring  about  a  habit  which  amounts  to  a  disease,  but 
if  the  poison  is  removed  actual  insanity  is  rarely 
found. 

In  the  search  after  toxins  we  must  not  forget  that 
there  are  other  and  equally  potent  causes.  These 
have  been  called  moral,  but  a  better  name  for  them 
is  mejital  causes.  They  bring  about  insanity,  not 
by  toxins  but  by  disturbance  of  the  brain-circulation 
and  vessels,  by  alteration  of  the  blood-supply,  not 
in  the  quality  but  in  the  quantity.  We  know  that 
mental  excitement,  even  when  pleasurable,  prevents 
sleep  by  producing  hyperemia.  In  health  this 
quickly  subsides,  but  if  long-continued  worry  and 
overstrain  render  this  sleeplessness  constant,  chemi- 
cal changes  are  set  up  and  the  brain-cells  are 
damaged  by  fatigue  as  those  of  the  spinal  cord  are 
by  overwork  and  strain.  We  cannot  disregard  the 
importance  of  such  hyperemia  leading  to  congestion 
and  the  accumulation  of  the  products  of  waste. 

Sudden  fright  or  shock  may  bring  about  rapidly 
the  changes  which  are  slowly  caused  by  long-con- 


tinued strain.  How  the  circulation  is  affected  by 
such  events  is  shown  by  the  fact  that  occasionally 
sudden  shock  will  produce  cerebral  haemorrhage. 

Sunstroke  and  traumatism. — Many  break  down  in 
India  and  are  said  to  have  had  sunstroke.  A  better 
name  is  heatstroke,  for  the  cause  of  the  insanity  is 
exposure  to  the  heat  of  the  hot  season,  night  and 
day,  and  consequent  pneumonia.  Traumatic  in- 
sanity may  be  due  to  a  blow  causing  organic  change, 
or  to  shock.  In  the  latter  case  hereditary  predis- 
position is  almost  certain  to  be  found. 

Epilepsy. — A  considerable  amount  of  insanity  is 
due  to  epilepsy.    See  Epileptic  Insanity. 

Symptoms. — The  first  symptom  of  insanity  is 
an  alteration  in  the  feelings  or  conduct  of  the  indi- 
vidual. He  feels  that  something  is  amiss,  as  in 
truth  there  is.  There  is  a  defective  condition  of 
his  nerve-force  and  a  reduction  of  the  highest  men- 
tal centres,  but  this  he  does  not  realise,  and  pro- 
ceeds to  account  for  his  feelings  by  external  causes. 
He  imagines  that  something  has  been  put  in  his  food, 
or,  feeling  himself  to  be  changed,  thinks  that  every 
one  is  looking  at  him  or  conspiring  against  him. 
The  stage  of  alteration  may  be  long  or  short,  and 
during  it  his  conduct  and  feeling  may  be  changed, 
but  in  the  great  majority  of  cases  it  does  not  last 
long  without  delusions  which  arise  out  of,  and  re- 
present, the  feeling  experienced.  Delusions  are  not 
the  first  symptom  of  insanity  ;  they  are  preceded  by 
the  altered  feelings,  so  that  when  we  find  delusions 
it  IS  probable  that  the  disorder  has  lasted  for  some 
time,  and  on  inquiry  we  hear  that  he  has  complained 
of  his  head,  that  his  nights  have  been  sleepless,  his 
appetite  impaired,  and  his  digestive  apparatus  dis- 
ordered. The  first  stage  of  insanity  in  most  patients 
is  one  of  depression.  This  at  first  may  be  slight, 
and  may  pass  off  with  rest  and  treatment,  or  it  may 
increase  till  it  becomes  a  grave  melancholia  with 
suicidal  tendency  requiring  active  measures.  In  a 
certain  number  the  depression  is  succeeded  by  exal- 
tation and  excitement.  This  may-point  to  serious 
cerebral  mischief  and  commencing  general  paralysis. 
The  reduction  here  is  to  a  greater  depth  than  in  the 
melancholic,  and  the  prognosis  is  less  favourable, 
even  if  there  be  no  symptoms  of  general  paralysis. 

Generally  speaking,  then,  we  find  delusions  pre- 
sent in  insane  persons  ;  and  it  is  to  be  remembered 
that  delusions  always  concern  the  patient  personally. 
Mistaken  beliefs,  beliefs  in  mesmerism,  spiritualism, 
or  ghosts,  mistaken  beliefs  or  popular  fallacies  about 
health,  these  are  not  insane  delusions  unless  the 
person  who  holds  them  believes  that  the)'  concern 
him,  and  make  him  act  in  some  insane  wa)'.  Those 
most  commonly  found  are  delusions  that  there  is 
something  amiss  with  the  patient.  Either  he  has 
some  loathsome  disease,  as  leprosy  or  syphilis,  or 
he  is  poisoned  by  something  put  in  his  food  or  drink, 
or  he  is  very  wicked  and  going  to  be  tried  and 
punished  or  tormented  or  burnt.  Many,  especially 
women,  are  troubled  by  fears  that  they  have  been 
so  wicked  as  to  destroy  their  hope  of  salvation  in 
the  life  to  come,  and  many  think  not  that  they  are 
wicked  but  that  others  are  plotting  and  conspiring 
to  ruin  them,  to  rob  them  of  money  and  character, 
and  to  accuse  them  of  every  kind  of  possible  crime. 
This  is  the  well-known  monomania  of  persecution. 
On  the  other  hand  where  there  is  exaltation  of  ideas 
and  excitement  and  hyperemia  of  brain,  the  patient 
will  think  himself  immensely  rich,  strong,  and  of 
high  rank.  He  will  invent  machines  or  paint  pic- 
tures to  bring  him  unbounded  wealth.    He  will  be 
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restless,  incessantly  moving  aI;out  to  carry  out  his 
projects,  and  requiring  legal  restraint  to  keep  him 
quiet.  These  exalted  ideas  are  common  in  general 
paralysis,  but  they  are  also  found  in  ordinary  mania. 

Hallucinations  of  the  senses  are  also  frequently 
found  in  the  insane,  especially  those  of  sight  and 
hearing.  The  former  occur  in  the  acute  rather 
than  in  the  chronic  stages  of  insanity,  and  pass 
away  with  the  acute  period,  as  in  delirium  tremens. 
But  hallucinations  of  hearing  '  voices '  are  met  with 
in  both  the  acute  and  chronic  insane,  and  may  re- 
main when  all  other  symptoms  have  subsided,  or  if 
they  vanish  they  are  apt  to  reappear  at  any  time. 
Such  patients  are  a  dangerous  class,  often  incurable, 
and  under  the  influence  or  command  of  the  voices 
may  commit  crimes  or  suicide. 

Insane  acts. — Although  in  the  great  majority  of 
insane  patients  delusions  are  found,  yet  the  insanity 
of  some  is  shown  by  insane  conduct  without  apparent 
delusion.  This  class  often  presents  great  difficul- 
ties when  restraint  is  needed,  for  it  may  be  alleged 
that  the  act  proceeds  not  from  insanity  but  from  vice. 
There  may  be  such  acts  as  indecent  exposure,  fan- 
tastic dress,  solitary  living  or  peculiar  habits,  dipso- 
mania, homicide  or  suicide,  self-mutilation,  wasting 
or  squandering  of  property  or  stealing.  This  will 
be  discussed  under  Moral  Insanity  and  Impul- 
sive Insanity.  The  patients  who  commit  insane 
acts  do  them  chiefly  under  the  influence  of  delusions, 
or  they  may  not  have  arrived  at  the  stage  of  delu- 
sion. Stealing,  for  example,  is  common  at  a  very 
early  period  in  general  paralysis.  Others  may  have 
lost  their  delusions  but  not  wholly  recovered,  while 
patients  may  show  the  first  signs  of  dementia,  senile 
or  epileptic,  by  foolish  and  insane  conduct. 

Diagnosis. — A  great  number  of  patients  who 
come  before  the  physician  for  treatment  present  no 
difficulties  of  diagnosis.  A  man  in  acute  mania  or 
acute  melancholia  may  be  difficult  to  treat,  but 
diagnosis  is  easy  ;  and  in  cases  of  suspected  general 
paralysis  there  may  be  no  doubt  about  the  insanity, 
although  there  may  be  as  to  the  precise  nature  of 
the  disease.  Diagnosis  is  difftcult  in  cases  of 
so-called  partial  insanity  where  a  patient  with 
perhaps  fixed  delusions  is  able  to  conceal  or  deny 
them,  and  to  talk  rationally  on  ordinary  topics. 
Information  has  to  be  gained  from  friends,  and 
according  to  their  views  and  inclination  they  will 
magnify  or  minimise  the  symptoms  they  have  to 
describe,  and  frequently  obstruct  rather  than  aid 
the  inquiry.  The  patient  is  said  to  have  delu- 
sions ;  it  is  important  to  ascertain  accurately  whether 
that  which  is  alleged  is  a  delusion  or  a  fact.  If 
it  is  a  delusion,  is  it  an  insane  delusion  and  one 
which  justifies  the  signing  of  a  certificate  ?  Also, 
does  the  patient  hold  the  delusion  at  the  time  of 
the  examination  ?  Frequently  we  hear  of  a  delusion 
held  perhaps  a  month  previously  which  has  after- 
wards passed  away.  Where  delusions  concerning 
conspiracy  or  poison  prevail,  inquiry  concerning 
the  patient's  heallh  will  often  elicit  them,  and 
questions  about  the  family  or  friends  may  bring  to 
light  delusions  of  conspiracy  and  persecution. 
Where  there  is  exaltation  and  reckless  expenditure 
it  is  often  difficult  to  come  to  a  decision.  The 
alleged  lunatic  may  spend  more  than  he  ought,  yet 
not  so  much  as  to  make  it  an  undoubtedly  insane 
act,  and  we  may  not  be  able  to  get  at  any  clelusion. 
Here  a  decided  change  may  be  noticed,  a  change 
in  habits  and  feelings,  which  very  often  is  the 
surest  mark  of  insanity.     The  difficulties  of  dia- 


gnosis arise  chiefly  in  cases  where  the  unsoundness 
of  mind  is  of  a  negative  rather  than  a  positive 
character,  an  insufficiency  of  mental  power  rather 
than  an  aberration.  Medical  men  are  frequently 
called  upon  to  say  whether  a  person  of  weak  mind, 
who  is  not  a  lunatic  in  the  ordinary  sense  of  the 
word,  is  or  is  not  capable  of  taking  care  of  himself 
and  his  affairs.  Such  questions  often  arise  in 
forensic  contests,  and  counsel  argue  that  because 
there  are  no  delusions  nor  the  symptoms  of  ordinary 
insanity,  therefore  the  alleged  lunatic  cannot  be 
held  to  be  of  unsound  mind.  One  class  of  these 
persons  is  that  of  the  weak-minded  or  imbecile 
who  have  been  deficient  from  birth  ox  childhood. 
Here  the  difficulty  is  to  determine  the  degree  of 
the  defect.  They  are  not  idiots,  but  something 
perhaps  not  far  removed.  They  are  often  wicked 
and  vicious,  and  it  may  be  necessary  to  protect 
their  persons  as  well  as  their  property.  They 
constitute  a  portion  of  the  moi-ally  insane,  may 
have  a  certain  amount  of  education,  an  excellent 
memory,  and  are  sharp  and  cunning  in  many  ways. 
But  they,  notwithstanding,  may  have  no  idea  of 
the  value  of  money  beyond  that  of  half  a  crown, 
and  know  nothing  of  capital,  interest,  or  income, 
being  obviously  at  the  mercy  of  any  designing  man 
or  woman.  There  are  others  whose  imbecility  does 
not  date  from  childhood,  but  has  been  caused  by 
attacks  of  insanity,  apoplexy,  epilepsy,  or  drink. 
Here  the  difficulty  is  lessened,  inasmuch  as  we  have 
a  standard  of  comparison  in  the  patient's  former 
condition  which  we  have  not  in  the  congenital 
imbecile.  A  marked  symptom  is  loss  of  memory, 
a  common  result  of  epilepsy  and  drink.  But  this 
also  is  a  question  of  degree  ;  and  many  can  tell  us 
all  about  their  childhood  and  school-days  who  know 
nothing  of  what  happened  yesterday,  and  if  they 
have  made  a  will  are  not  certain  of  it,  and  can  tell 
us  nothing  of  its  purport.  There  is  also  the 
dementia  of  old  age,  often  very  painful  to  deal  with 
if  it  takes  the  form  of  vicious  or  extravagant  habits. 
Here  we  must  compare  the  former  life  of  the 
patient  with  his  present,  and  we  shall  proljably  recog- 
nise the  change  which  is  so  often  the  best  proof  of 
insanity.  The  difficulty  in  all  these  classes  is 
greater  if  we  have  not  known  the  individual 
previously.  Then  our  comparison  is  with  a  former 
condition,  only  known  by  hearsay,  which  will  be 
influenced  by  the  friends  according  to  the  direction 
they  wish  our  opinion  to  take.  This  unsoundness 
of  mind  is  observed  in  persons  whose  insanity  is 
not  marked  by  delusions  but  by  conduct,  and  much 
of  it  depends  on  hearsay,  for  many  insane  acts, 
even  attempts  at  suicide  and  homicide,  are  not  wit- 
nessed by  the  medical  attendant  but  narrated  to 
him.  The  alleged  lunatic  must  be  questioned  upon 
them,  and  if  he  justifies  them  in  an  insane  manner, 
the  diagnosis  is  easy.  If  he  denies  tliem,  further 
inquiry  may  be  necessary'.  Perhaps  the  most  diffi- 
cult of  all  are  cases  of  dipsomania.  There  is  no 
law  which  enables  us  to  subject  inebriates  to  com- 
pulsory restraint.  They  cannot  be  placed  under 
certificates  unless  there  is  evidence  of  insanity. 
In  delirium  tremens  there  often  is  such  evidence, 
but  it  is  not  wise  to  send  such  patients  to  an 
asylum,  as  in  a  week  or  less  the  disorder  will  come 
to  a  favourable  or  unfavourable  conclusion. 

Prognosis. — The  first  question  asked  by  the 
friends  of  a  patient  is,  will  he  get  well?  If  the 
malady  is  recent  and  acute  and  is  not  General 
Paralysis,  the  answer  will  be  favourable,  alwajs 
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provided  that  proper  treatment  be  adopted.  An 
asylum  may  be  an  obvious  necessity,  but  often  this 
is  violently  resisted,  and  it  is  certain  that  many 
curable  cases  are  converted  into  chronic  by  improper 
treatment.  If  adequate  measures  are  employed,  a 
large  proportion  of  recent  cases  will  recover,  even 
when  very  acute.  No  insanity  is  more  acute  than 
the  delirious  mania  of  puerperal  women,  yet  the 
recoveries  from  this  in  asylums  are  80  per  cent. 
The  percentage  of  recoveries  from  acute  delirious 
mania  in  males  is  not  so  high,  but  the  majority  get 
well  at  any  rate  in  the  first  attack.  The  prognosis 
here  is  whether  the  patient  will  live  or  die.  If  he 
lives  he  will  almost  certainly  recover.  The  principal 
points  to  be  observed  are  the  pulse,  the  tongue, 
and  the  temperature.  A  rapid  pulse,  a  tongue 
brown  or  black  and  dry,  and  a  high  temperature  are 
unfavourable.  Acute  delirious  melancholia  with 
obstinate  refusal  of  food  is  a  very  formidable  dis- 
order, and,  as  it  frequently  occurs  in  patients  whose 
health  is  already  broken,  the  prognosis  is  bad. 
But  melancholia  of  a  less  acute  type  is  curable 
beyond  any  other  form  of  insanity,  and  this  after 
a  long  period  of  depression.  Such  patients  may 
have  the  most  torturing  delusions,  the  most  suici- 
dal tendencies,  may  continue  in  this  condition  for 
years,  and  then  get  quite  well.  And  this  is  to  be 
borne  in  mind  if  legal  provisions  have  to  be  made. 
We  are  constantly  asked  whether  a  family  history 
of  insanity  will  prevent  a  patient's  recovery.  It 
certainly  does  not  in  the  first  attack,  as  is  shown 
by  the  large  percentage  of  recoveries  in  puerperal 
insanity,  where  hereditary  predisposition  is  gene- 
rally the  cause.  The  insanity  of  young  persons 
is  mainly  due  to  this,  but  a  large  number  recover. 
Such,  however,  are  apt  to  have  subsequent  attacks, 
and  many  become  chronic  lunatics  later  in  life. 
With  the  exception  of  the  melancholic  an  un- 
favourable prognosis  must  be  given  in  all  cases 
where  the  duration  of  the  disorder  is  at  all  pro- 
longed. All  writers  are  agreed  that  early  recogni- 
tion and  early  treatment  conduce  to  recovery.  If 
we  are  consulted  about  patients  whose  insanity  has 
lasted  a  twelvemonth  or  longer,  the  prognosis  is 
bad,  especially  where  the  symptoms  at  first  slight 
have  grown  by  degrees  till  they  have  become  severe 
and  formidable  ;  those  who  have  hallucinations  of 
hearing  of  a  twelvemonth's  duration  are  unlikely 
to  lose  them.  Epileptic  insanity  is  unfavourable, 
because  the  epilepsy  must  have  been  frequent  to 
cause  the  mental  disturbance,  and  is  not  likely  to 
cease.  Alcoholic  insanity  may  or  may  not  be  cured 
according  to  its  nature  and  degree.  Acute  insanity 
following  a  bout  of  drinking  may  pass  off,  and  as  in 
delirium  tremens  the  patient  will  recover  entirely, 
but  the  dementia  from  long-continued  inebriety 
depending  upon  changes  in  the  brain-cells  and 
centres  is  most  unfavourable,  as  are  any  organic 
changes  produced  by  syphilis.  All  recurrence, 
whether  after  long  or  short  intervals,  is  bad.  Some 
patients  have  alternate  days,  others  alternating 
attacks  of  mania  and  melancholia,  with  perhaps  a 
short  interval  of  sanity  between.  Many  have 
recurring  attacks  of  the  same  kind.  The  prognosis 
is  unfavourable  in  all  such  cases. 

Treatment. — There  are  two  classes  of  the  in- 
sane requiring  treatment :  those  who  suffer  from 
acute  and  curable  insanity,  and  those  whose  malady 
is  chronic  and  incurable,  who  must  be  kept  under 
more  or  less  restraint  for  the  term  of  their  lives. 
We  are  not  now  concerned  with  the  latter.  When 


dealing  with  the  former,  the  first  question  is,  where 
and  by  whom  is  the  patient  to  be  treated  ?  It  may 
be  laid  down  as  a  rule  to  which  there  are  but  few 
exceptions  that  an  insane  person  cannot  be  properly 
treated  at  home.  If  the  insanity  is  not  a  mere 
transitory  outburst  but  a  prolonged  attack  with 
delusions  and  excitement,  maniacal  or  melancholic, 
home  is  the  worst  place.  Removal  to  fresh  sur- 
roundings is  an  imperative  necessity,  and  the  sight 
of  near  relatives  is,  generally  speaking,  as  prejudicial 
as  that  of  the  home.  Many  must  be  removed  to 
an  asylum,  some  because  their  means  admit  of  no 
other  course,  others  because  they  are  too  dangerous 
to  be  kept  in  an  ordinary  house.  But  there  are 
patients  who  can  be  treated  successfully  out  of  an 
institution,  and  if  they  are  young  or  are  earning 
their  livelihood  in  a  profession  or  post  of  responsi- 
.bility,  it  is  much  to  their  advantage  to  escape  the 
stigma  of  a  lunatic  asylum.    Among  these  are  : — 

{a)  Cases  of  acute  delirious  mania,  puerperal  or 
other,  which  often  run  a  short  and  regular  course, 
and  may  be  treated  in  a  private  house  if  suitable 
rooms  can  be  provided — cool,  airy,  and  quiet,  with 
windows  and  fire  guarded,  under  the  care  of  experi- 
enced and  sufficient  attendants.  If  any  relatives 
are  in  the  house,  the  patient  should  see  them  rarely 
or  not  at  all. 

{d)  Melancholic  patients  whose  malady  is  not 
acute,  who  take  their  food,  are  clean  and  orderly, 
and  able  to  take  outdoor  exercise,  may  be  treated 
in  private  houses  other  than  their  own.  A  friend 
or  relative  may  be  of  the  party,  but  strangers  are 
a  valuable  adjunct.  Most  melancholies  are  suicidal, 
yet  adequate  vigilance  should  prevent  this.  Many 
are  able  even  to  travel,  and  derive  great  benefit  from 
constant  change  of  scene. 

(c)  Young  patients  suffering  from  '  acute  dementia' 
or,  as  it  has  been  called,  stupor  with  dementia  (see 
Dementia),  need  not  be  sent  to  an  asylum,  and 
may  even  be  treated  at  home  under  an  experienced 
and  judicious  attendant  who  will  carry  out  the 
directions  of  the  medical  man. 

There  are  some,  however,  who  have  a  much 
better  chance  of  recovery  in  an  as^'lum,  and  whose 
malady  is  likely  to  become  chronic  if  this  treatment 
is  not  adopted. 

(</)  The  melancholia  of  many  patients  is  too  acute 
for  residence  in  a  private  house.  They  are  on  the 
look-out  all  day  and  all  night  for  opportunity  of 
suicide  by  windows,  stairs,  or  other  means  ;  they 
require  forcible  feeding,  strip  off  their  clothes,  and 
will  not  lie  on  a  bed.  All  such  demand  the  appli- 
ances and  safeguards  of  an  asylum. 

(<:)  There  are  patients  suffering  from  acute  mania, 
not  acute  delirium,  but  conscious  mania,  who, 
knowing  well  what  they  are  about,  are  noisy  and 
violent,  even  homicidal,  mischievous  and  quarrel- 
some, always  complaining  of  the  attendants,  wilfully 
wet  and  dirty.  This  form  of  insanity  is  generall)'  of 
some  duration,  the  patients  require  much  exercise, 
but  are  not  fit  to  walk  beyond  asylum-grounds,  and 
demand  the  authority  and  supervision  of  an  asylum- 
superintendent,  for  they  cannot  be  left  to  attendants 
only. 

(/)  Very  few  general  paralytics  can  be  treated 
out  of  an  asylum.  If  dementia  commences  very 
early  and  the  patients  are  quiet  and  tractable,  some 
may  be  managed  in  a  private  house  if  the  friends 
greatly  desire  it,  but  the  grandiose  exaltation  of 
the  majority,  the  impatience  of  control  and  reck- 
less violence,  make  an  asylum  necessary.  Once 
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there,  they  are  the  happiest  members  oi  the  com- 
munity. 

(^')  There  are  some  whose  malady,  not  being  very 
acute,  has  been  called  partial  insanity  or  mono- 
mania. Sometimes  it  is  a  form  of  melancholia 
marked  by  suspicion,  aversion,  delusions  of  perse- 
cution, and  general  alteration  of  feeling  and  con- 
duct. Above  all,  it  is  characterised  by  the  most 
intense  egoism.  This  is  the  condition  of  many  of 
the  chronic  insane,  but  occasionally  the  disorder 
though  similar  in  many  respects  is  recent  and 
curable,  and  for  this  an  asylum  is  the  most  effectual 
remedy.  Because  he  is  not  acutely  insane  or 
dangerous  the  friends  shrink  from  such  a  step,  but 
placed  in  a  family  or  private  house,  a  patient  of  this 
kind  becomes  the  centre  and  focus  of  the  whole  of 
his  surroundings,  and  his  egoistic  ideas  are  fos- 
tered accordingly.  If  he  is  melancholic,  never  was 
man  so  unhappy,  so  God-forsaken,  so  tormented  ; 
those  about  him  must  assure  him  fifty  times  a  day 
that  it  is  not  so,  and  be  for  ever  encouraging  his 
luxury  of  woe.  If  he  is  not  melancholic,  but  the 
opposite,  he  never  ceases  to  accuse  and  revile  those 
about  him,  and  strives  to  make  their  lives  as  un- 
comfortable as  he  can.  Place  one  of  these  in  an 
asylum,  where,  instead  of  being  the  one  important 
unit,  he  becomes,  say,  the  hundredth  part  of  the 
whole  community,  occupying  not  the  entire  atten- 
tion of  those  who  have  charge  of  him,  but  only  a 
very  small  part,  his  self-importance  is  greatly 
chilled,  especially  as  his  ideas  and  complaints  are 
totally  disregarded  by  the  other  ninety-nine  inmates. 
Many  thus  recover,  often  without  medical  treatment 
of  any  kind.  The  asylum  carries  with  it  a  moral 
treatment  not  to  be  found  elsewhere. 

With  regard  to  medicinal  treatment  little  need 
here  be  said.  The  medicines  appropriate  to  each 
form  of  insanity  will  be  mentioned  under  the 
dilTcrent  heads.  The  chief  medicines  required  are 
tonics  and  sedatives,  and  among  the  former  the 
most  valuable  are  the  preparations  of  iron,  either 
alone  or  in  combination  with  arsenic  or  strychnine. 
Constipation,  which  is  almost  always  a  trouble  in 
melancholia,  must  be  combated  by  such  drugs  as 
cascara,  given  at  regular  intervals,  with  or  without 
enemata,  while  massage  of  the  abdomen  is  often 
useful.  Of  sedatives  and  hypnotics  there  is  a  long 
series.  Besides  opium  and  the  bromides  there  are 
chloral  hydrate  and  chloralamide,  sulphonal  and 
trional,  hyoscine  and  hyoscyamine,  and  paralde- 
hyde, probably  the  safest  of  all.  Opium  is  espe- 
cially beneficial  in  melancholia,  while  the  bromides 
are  more  suited  to  excited  and  exalted  patients. 
Chloralamide  is  preferable  to  chloral  hydrate,  trional 
to  sulphonal  ;  hyoscine  and  hyoscyamine  are  dan- 
gerous medicines,  and  are  rapidly  going  out  of  favour. 
The  objection  to  paraldehyde  is  its  nauseous  taste, 
but  it  is  a  safe  narcotic  with  little  unpleasant  after- 
result,  and  may  be  administered  without  risk  in  the 
majority  of  cases.  The  treatment  of  insanity  by  the 
administration  of  animal  extracts,  lately  so  much 
advocated,  has  been  very  carefully  carried  out  at  the 
Royal  Asylum,  Morningside.  Easterbrook  has  pub- 
lished a  detailed  account  of  the  patients  there  treated 
by  various  extracts,  especially  thyroid,  and  came  to 
the  conclusion  that  these  substances  produce  a  gene- 
ral tonic  eftect  upon  cell-metabolism.  A  certain  num- 
ber of  patients  recovered  under  large  doses  of  thy- 
roid where  previous  treatment  had  been  well  tried 
but  failed,  yet  no  one  recovered  from  ordinary  in- 
tractable insanity  under  small  or  moderate  doses. 


In  a  hundred  cases  of  insanity  which  were  not 
hopeless  there  were  twelve  recoveries. 

Good  and  abundant  food  is  most  necessary  in  the 
treatment  of  the  insane.  A  large  number,  espe- 
cially the  melancholic,  refuse  food,  but  must  not  be 
allowed  to  remain  long  without  it.  Either  by  the 
nose  or  by  the  mouth,  they  must  be  fed  ;  it  is  use- 
less to  wait  in  the  hope  that  hunger  will  induce 
them  to  eat,  for  starvation  does  not  cause  hunger  in 
such  persons,  but  on  the  contrary,  adds  to  their 
weakness,  bodily  and  mental.  When  they  find  out 
that  they  will  be  fed  by  force,  they  frequently  give 
in  and  take  their  food.         G.  E.  Blandford. 

11.  Insanity,  Pathology  of.  -  During  the  last 
six  years  the  pathology  of  insanity  has  made  very 
rapid  and  remarkable  advances,  which  have  been 
coincident  with,  and  in  a  large  measure  dependent 
upon,  corresponding  advances  in  our  knowledge  of 
the  normal  structure  and  physiology  of  the  nervous 
system.  It  has  also  been  very  greatly  assisted  in 
its  progress  by  the  precise  knowledge  that  has  been 
gained  regarding  the  behaviour  of  the  nerve-cell 
under  pathological  conditions,  through  the  brilliant 
series  of  experimental  researches  carried  out  by 
Lugaro,  Marinesco,  van  Gehuchten  and  others. 
During  this  period,  moreover,  the  modern  doctrine 
of  the  toxic  basis  of  insanity  has  taken  definite  shape 
and  steadily  grown  in  importance.  The  very  nume- 
rous structural  alterations  that  can  be  demonstrated 
by  modern  methods  of  investigation  in  the  brains 
of  persons  who  have  died  insane  are  to-day  recog- 
nised to  be,  with  few  exceptions,  the  result  of  the 
action  of  various  toxins,  some  of  which  are  intro- 
duced from  without,  but  most  of  which  are  gene- 
rated within  the  body  itself,  either  in  consequence 
of  perverted  functional  activity  of  various  organs 
and  tissues,  or  by  micro-organisms. 

We  shall  not  here  attempt  to  frame  any  classifi- 
cation of  the  pathological  varieties  of  insanity,  since 
the  present  position  of  knowledge  does  not  permit 
of  this  being  done  with  accuracy.  The  ultimate 
classification  will  be  one  in  which  the  so-called 
mental  diseases  are  simply  placed  in  their  proper 
relationship  to  other  diseases  of  the  nervous  system  ; 
they  certainly  will  not  collectively  form  a  special 
subdivision. 

zEtiology  and  Pathogenesis. — It  is  now  very 
generally  recognised  that  there  are  two  great  factors 
in  the  pathogenesis  of  a  very  large  majority  of  cases 
of  insanity — (l)  an  inherent  weakness  of  individual 
organisation,  and  (2)  certain  exciting  or  determining 
causes.  The  essential  nature  of  the  inherent  weak- 
ness of  individual  organisation  which  predisposes  to 
the  occurrence  of  insanity  is  as  yet  very  imperfectly 
understood.  That  such  a  predisposition  does,  how- 
ever, exist  in  many  individuals,  and  that  it  tends  to 
be  transmitted  from  generation  to  generation,  are 
facts  too  clearly  proved  to  admit  of  dispute  at  the 
present  day.  There  is  conclusive  experimental  evi- 
dence that  the  nerve-cells  of  lower  animals  vary 
within  considerable  limits  in  different  individuals  of 
the  same  species  in  regard  to  their  vulnerability  to 
certain  toxic  agents.  Extensive  lesions  of  essen- 
tially the  same  character  as  those  produced  by  such 
toxic  agents  in  lower  animals  can  be  demonstrated 
in  the  brains  of  persons  who  have  died  during  an 
attack  of  acute  insanity,  in  the  pathogenesis  of 
which  it  is  now  certain  that  toxins  play  an  essen- 
tial part.  On  the  other  hand,  there  are  the  strongest 
grounds  for  believing  that  the  same  toxins  may  act 
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upon  the  nerve-cells  of  other  persons  without  pro- 
ducing either  similar  lesions  or  corresponding  sym- 
ptoms. There  is,  therefore,  reason  to  regard  pre- 
disposition to  insanity  as  determined  by  a  compara- 
tively feeble  resisting  power  of  the  brain-cells  to 
the  action  of  certain  toxins,  or  by  an  instability  of 
cerebral  tissue. 

The  exciting  or  determining  causes  of  insanity 
are  very  variously  enumerated  and  classified.  But, 
with  very  few  possible  exceptions,  they  are  all 
capable  of  being  regarded  as  consisting  in  the  action 
of  toxic  substances  upon  the  cerebral  tissues.  These 
toxic  substances  may  conveniently  be  classified  as 
follows  : — 

(1)  Those  that  are  introduced  from  without,  such 
as  alcohol,  morphine,  lead-salts,  cocaine,  &c.  This 
form  of  toxic  action  is  often  distinguished  by  the 
term  hetero-intoxication . 

(2)  Those  that  are  generated  in  the  tissues  of 
the  body  itself,  in  the  course,  or  as  a  remote  result, 
of  various  infective  and  non-infective  diseases,  such 
as  syphilis,  influenza,  rheumatism,  &c.  ;  or  in  con- 
sequence of  perverted  functional  activity  of  various 
organs  such  as  the  liver,  kidneys,  thyroid  gland, 
&c.  ;  or  in  association  with  other  disorders  of  meta- 
bolism, such  as  those  determined  by  living  in  bad 
hygienic  conditions,  and  by  various  forms  of  mental 
shock  and  over-strain.  To  such  toxic  action  the 
term  auto-intoxication  is  commonly  applied. 

(3)  Those  that  arise  in  the  contents  of  the  ali- 
mentary tract  in  consequence  of  functional  derange- 
ments of  the  digestive  organs,  and  are  absorbed  into 
the  system,  producing  the  condition  generally  re- 
ferred to  as  auto-intoxication  from  the  gastro-intes- 
tinal  canal. 

(4)  Those  that  are  developed  by  the  action  of 
micro-organisms  which  have  gained  admission 
through  the  alimentary  tract  into  the  blood-stream, 
producing  the  condition  known  as  auto-infection. 

It  has  long  been  generally  recognised  that  certain 
forms  of  insanity  are  determined  by  hetero-intoxica- 
tion. Perhaps  the  most  obvious  example  of  the 
kind  is  alcoholic  insanity.  It  is  only  comparatively 
recently,  however,  that  the  vast  importance  of  auto- 
intoxication as  a  cause  of  insanity  has  been  ade- 
quately realised.  As  above  indicated  auto-intoxica- 
tion has  numerous  different  forms.  In  many  instances 
it  is  initiated  by  the  action  of  micro-organisms,  that 
is  to  say,  by  infection,  but  the  primary  action  of  the 
specific  toxins  is  soon  reinforced,  and  indeed  often 
entirely  replaced  by  various  secondary  intoxications. 
Other  forms  of  auto-intoxication  have  no  special  re- 
lationship to  organismal  infection,  but  arise  merely 
from  the  disordered  functional  action  of  various 
glandular  organs  and  tissues. 

The  all-important  role  of  intoxications  and  infec- 
tions in  the  pathogenesis  of  nervous  diseases  will, 
perhaps,  be  better  understood  from  the  following 
conclusions  recently  formulated  by  D'Abundo  and 
Agostini,  whose  views  may  fairly  be  regarded  as 
representing  the  consensus  of  the  modern  authori- 
tative opinion  upon  the  subject  : — 

(1)  In  the  pathogenesis  of  nervous  diseases  in 
general,  infections  and  intoxications  are  the  most 
frequent,  conspicuous,  and  active  element,  and  this 
at  all  periods  of  life,  intra-  and  extra-uterine. 

(2)  An  infective-toxic  heredity  (e.g.  syphilis, 
alcoholism,  &c. )  favours  in  the  descendants  the 
development  of  infective-toxic  nervous  diseases  with 
typical  lesions. 

(3)  Infections  and  intoxications  in  the  parents. 


or  in  the  mother  during  gestation,  very  often  pro- 
duce in  the  foetus  a  most  marked  retardation  in  the 
process  of  myelinisation  in  the  different  systems  of 
nervous  connection. 

(4)  Some  of  the  degenerative  neuroses  are  to  be 
regarded  as  due  to  defective  cerebral  and  spinal 
organisation,  arising  from  intra-uterine  toxic  patho- 
logical processes  that  have  been  cured. 

(5)  Infections  and  intoxications  of  the  nervous 
system  favour  the  development  of  secondary  intoxi- 
cations which  feed,  reinforce,  and  complicate  the 
clinical  phenomena,  and  together  produce  the  forms 
of  disease  due  to  poly-intoxication. 

(6)  The  action  of  infective-toxic  agents  can  dis- 
play itself  in  any  part  of  the  nervous  system,  lead- 
ing to  peripheral  or  central,  systemic  or  dissemi- 
nated localisation,  and  resulting  in  the  acute  or 
chronic  neuro-psychoses. 

(7)  Mental  confusion  is  merely  the  most  frequent 
clinical  type  of  infective-toxic  action  ;  other  psycho- 
pathic types  may  also  have  a  toxic  origin. 

(8)  Acute  delirium  may  be  regarded  as  a  clinical 
manifestation  caused  by  various  infective-toxic 
agents. 

(9)  Recent  researches  upon  the  ajtiology  of  gene- 
ral paralysis  of  the  insane  greatly  strengthen  the 
theory  of  its  infective-toxic  origin. 

(10)  The  clinical  manifestations  of  infections  and 
intoxications  of  the  nervous  system  are  the  resultant 
of  more  or  less  profound  nutritive  disturbances, 
which  at  certain  stages  are  capable  of  arrest,  even 
when  the  symptomatology  is  such  as  to  make  us 
doubt  the  possibility  of  recovery. 

We  shall  briefly  indicate  the  probable  relation- 
ship of  these  various  forms  of  intoxication  to  some 
of  the  more  important  clinical  varieties  of  insanity. 

There  are  undoubtedly  certain  cases  of  acute  in- 
sanity that  are  brought  on  by  over-exertion  of  brain- 
function  (idiopathic  insanity).  It  seems  very  im- 
probable that  the  cerebral  disorder  in  these  cases  is 
the  direct  result  of  the  excessive  functional  activity 
of  the  cortical  neurons,  because  it  is  certain  not 
only  that  these  elements  have  great  powers  of  re- 
cuperation after  fatigue,  but  also  that  their  func- 
tional activity  becomes  practically  suspended  long 
before  an  irreparable  state  of  exhaustion  is  reached. 
The  morbid  cerebral  changes  which  develop  in  con- 
sequence of  such  over-exertion  of  function  are  pro- 
bably to  be  explained  by  certain  secondary  changes. 
The  continuous  or  frequently  recurring  excitation 
or  irritation  of  the  nerve-cells  induces  cerebral 
hypercEmia,  which  from  various  causes  tends  to  be 
maintained  for  an  indefinite  time  ;  it  is  possible 
that  the  function  of  the  vaso-motor  nerves  becomes 
overstrained.  A  chronic  sub-inflammatory  condi- 
tion is  produced  ;  the  metabolism  of  the  nerve-cells 
becomes  disordered  ;  and  waste  products,  abnormal 
in  kind  or  in  quality,  are  discharged  into  the 
cerebral  lymph-channels.  Hence  the  tissues  form- 
ing the  walls  of  these  channels  undergo  pro- 
liferative and  degenerative  changes  and  at  the  same 
time  tend  to  become  slightly  infiltrated  by  leu- 
cocytes. More  or  less  serious  obstruction  to  the 
passage  of  the  lymph  naturally  results.  The  con- 
tinuations of  these  channels  in  the  Pacchionian  villi 
and  dura  mater  (the  whole  extent  of  which  is  now 
known  to  transmit  cerebro-spinal  fluid  to  the  neigh- 
bouring veins)  likewise  tend  to  become  in  some  de- 
gree obstructed  through  irritation  and  consequent 
proliferation  and  degeneration  of  the  tissues  forming 
their  walls.    The  outflow  of  cerebral  lymph  is  thus 
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seriously  interfered  with,  and  the  nerve-cells  are 
bathed  by  a  fluid  which  is  in  a  morbid  condition, 
being  loaded  with  the  products  of  waste.  Hence, 
especially  if  hyperieinia  is  long  maintained,  the 
nervous  disorder  tends  to  become  intensified  and 
may  progress  even  to  a  fatal  issue.  In  other  cases 
the  morbid  processes  gradually  subside,  and  repair 
takes  place. 

There  can  Ije  little  doubt  that  such  hypeneniia 
and  secondary  local  auto-intoxication  are  important 
factors  in  the  pathogenesis  of  all  cases  of  acute  in- 
sanity, and  also  in  that  of  most  forms  of  chronic  in- 
sanity. But  there  are  probably  many  cases  of  acute 
insanity  in  which  the  primary  cause  is  itself  of  a 
purely  toxic  character.  Numerous  observations 
have  been  recorded  of  the  occurrence  of  various 
micro-organisms  in  the  blood  of  persons  suffering 
from  acute  delirious  mania.  For  the  most  part, 
however,  these  organisms  have  been  simply  the 
common  pathogenic  bacteria  associated  with  sup- 
puration, and  it  is  doubtful  if  their  presence  in  the 
blood  can  be  regarded  as  representing  more  than  a 
secondary  auto-infection.  This  at  least  is  the  view 
maintained  by  Ceni  and  Ferrari,  who  have  very 
carefully  investigated  the  whole  question.  There  is 
much  greater  reason  for  the  belief  that  the  special 
bacillus  isolated  by  Bianchi  and  Piccinino  is  the 
determining  cause  of  one  form  of  acute  delirium, 
although  absolute  proof  is  still  wanting.  The 
remarkable  cures  that  have  been  obtained  by 
Marro  and  others  by  washing  out  the  stomachs  of 
patients  suffering  from  acute  mania,  as  well  as 
other  evidence  bearing  upon  the  question,  would 
seem  to  indicate  that  many  cases  of  this  disease 
are  determined  by  auto-intoxicationifrom  the  gastro- 
intestinal canal.  It  is  also  maintained  by  some 
authorities  that  certain  cases  are  the  result  of 
conditions  of  simple  auto-intoxication,  arising  in 
ways  not  as  yet  understood.  The  delirium  fre- 
quently associated  with  many  severe  febrile  diseases 
is  plainly  of  toxic  origin,  although  in  such  cases 
there  is  doubtless  at  the  same  time  diminished 
resisting  power  on  the  part  of  the  cortical  nerve- 
cells. 

Acute  alcolK-ilic  insanity  is  clearly  determined 
chiefly  by  the  direct  action  of  alcohol  upon  the 
cortical  nerve-cells.  In  chronic  alcoholic  insanity 
we  have  to  recognise,  in  addition  to  the  same 
factor,  a  progressive  secondary  intoxication  result- 
ing from  organic  changes  in  various  organs,  more 
especially  the  kidneys,  liver,  and  stomach.  Although 
ihe  precise  nature  of  normal  senile  involution  is  at 
present  in  dispute,  there  can  be  no  doubt  that,  in 
its  later  stages  at  least,  senile  insanity  is  essentially 
the  result  of  auto-intoxication  dependent  chiefly 
upon  organic  changes  in  the  abdominal  and  thoracic 
jrgans. 

General  paralysis  of  the  insane  is  now  clearly 
recognised  to  be  a  toxic  disease.  See  General 
1'aralysis  of  the  Insane. 

The  relation  of  disorders  of  the  cerebral  circula- 
tion to  the  different  forms  of  insanity  is  certainly  as 
yet  in  many  respects  very  obscure.  We  are  inclined 
to  believe,  however,  that  such  disorders  have  much 
L^reater  importance  than  is  at  present  generally 
attributed  to  them,  at  least  by  neurologists  in  Great 
Britain.  The  comparative  disregard  in  which  they 
are  now  held  as  factors  in  the  pathogenesis  of  insanity 
isdoubtless  largelydue  to  the  influenceof  the  writings 
'>f  Leonard  Hill,  who  on  the  ground  of  numerous 
•-xperiniental  observations  has  formulated  certain 


conclusions  with  which  much  of  the  lAdex  teaching, 
founded  mainly  upon  clinical  observation,  is  clearly 
incompatiljle.  Hill  maintains  that  the  quantity  of 
blood  within  the  cranium  is  practically  invariable 
(the  Monro- Kellie  doctrine),  and  that  therefore 
cerebral  arterial  hyperemia  can  only  imply  an  in- 
creased flow  of  blood  through  the  brain,  not  a 
greater  distension  of  vessels  ;  and  that  cerebral 
venous  congestion  necessarily  implies  compression 
of  arterioles  and  capillaries,  and  therefore  arterial 
anasmia.  He  also  maintains  that  there  is  no  local 
mechanism  Ijy  which  the  blood-supply  to  the  brain 
is  regulated,  and  that  '  the  cerebral  circulation  is 
controlled  by  the  vaso-motor  centre  acting  on  the 
splanchnic  area.' 

With  regard  to  the  flrst  of  these  conclusions,  it 
seems  to  us  that  Hill  has  been  led  into  error  by 
neglecting  to  take  into  account  the  displaceable 
lymph  within  the  substance  of  the  brain  itself,  and 
by  failing  to  recognise  the  elasticity  of  the  vessels 
and  other  cerebral  tissues.  When  these  factors  are 
taken  into  consideration,  it  becomes  evident  thai 
the  quantity  of  blood  within  the  brain  is  capable  of 
undergoing  important  variations  through  inverse 
variations  in  the  quantity  of  the  lymph  within  the 
brain  ;  and  that  vascular  distension  is  not  limited, 
as  Hill  maintains,  by  the  rigid  walls  of  the  skull 
and  the  '  incompressible  brain-substance,'  but  by 
the  contractile  and  elastic  coats  of  the  vessels  them- 
selves. 

With  regard  to  the  second  conclusion,  we  main- 
tain that  Hill's  experiments  are  by  no  means 
decisive,  and  that  there  is  strong  evidence  in  sup- 
port of  the  existence  of  a  local  mechanism  for  the 
regulation  of  the  cerebral  blood-supply.  Vaso- 
motor nerves  in  the  pial  arterioles  have  now  been 
clearly  demonstrated,  and  it  is  impossible  to  believe 
that  they  can  have  no  functional  importance. 
Moreover,  prior  to  publication  of  Hill's  work, 
Cavazzani,  using  methods  certainly  no  less  trust- 
worthy, obtained  experimental  evidence  of  vaso- 
motor action  upon  the  cerebral  vessels,  and  more 
recently  Spina  has  recorded  similar  observations. 
Lately,  also,  Acquistcs  and  I'usateri,  and  D'Abundo 
have  demonstrated  at  least  the  anatomical  basis 
for  a  dural  reflex,  concerned  with  the  regulation  of 
the  calibre  of  the  pial  arterioles. 

Hence  we  maintain  that  both  active  and  passive 
congestions,  essentially  similar  in  their  nature  and 
eftects  to  those  that  occur  in  other  organs,  do  occur 
in  the  brain,  and  that,  although  the  subject  is  still 
invested  with  much  obscurity,  there  are  the  strongest 
grounds  for  believing  that  there  is  a  local  me- 
chanism for  the  regulation  of  the  cerebral  blood- 
supply,  disorder  of  which  is  often  an  important 
factor  in  the  pathogenesis  of  the  various  forms  of 
insanity. 

Normal  mental  action  has  clearly  been  proved  tu 
be  accompanied  by  cerebral  hypenemia.  We 
maintain  that  this  is  a  true  (juantitative  hyperemia, 
and  that  it  does  not  consist  merely  in  an  increased 
rate  of  l)lood-flow.  As  already  indicated,  functional 
cerebral  hypersemia  is  apt  to  pass  into  pathological 
hyperremia,  if  the  excitation  or  emotion  that  brings 
it  about  is  unduly  prolonged,  and  it  is  probable 
that  idiopathic  insanity  (or  the  insanity  which  fol- 
lows on  the  action  of  so-called  '  moral  causes,'  such 
as  grief,  worry,  anxiety,  and  prolonged  study)  is 
initiated  in  this  way.  In  other  forms  of  acute  in- 
sanity, there  is  certainly  as  a  rule,  and  probably 
always,  similar  active  congestion.   In  senile  mania, 
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active  hyperemia  appears  to  affect  certain  areas 
specially,  its  incidence  and  distribution  being  in 
large  part  determined  by  organic  changes  in  the 
vessel-walls.  In  general  paralysis,  there  is  con- 
stantly well-marked  active  congestion  of  the  brain, 
which  probably  specially  affects  the  cortex.  The 
view,  which  has  recently  gained  much  credence, 
that  in  this  disease  there  is  a  condition  of  cerebral 
anaemia,  consequent  upon  venous  congestion,  is,  we 
believe,  entirely  erroneous.  True  cerebral  ana;mia, 
consisting  in  a  diminution  in  the  quantity  of  blood 
within  the  brain,  and  not  merely  in  retardation  of 
the  blood-flow,  is  probably  an  important  factor  in 
the  pathogenesis  of  many  cases  of  chronic  melan- 
cholia. It  has  now  been  clearly  established  that 
states  of  mental  excitement  are  in  general  associated 
with  low  arterial  tension,  and  that,  on  the  other 
hand,  states  of  acute  mental  depression  are  very 
commonly  accompanied  by  the  opposite  condition 
of  high  tension. 

Pathological  Anatomy. — Congenital  Abnor- 
malities of  the  Brain. — Slight  structural  abnor- 
malities of  the  brain  are  unquestionably  far  more 
common  in  the  insane  than  in  the  mentally  sound. 
They  are  especially  frequent  in  cases  of  idiocy,  con- 
genital imbecility,  and  epileptic  insanity.  Some 
of  the  more  gross  congenital  defects  are  quite  in- 
compatible with  normal  intellectual  development, 
while  many  others  have  only  rarely  been  observed 
in  persons  who  were  mentally  sound.  Some  of  the 
more  important  abnormalities  that  maybe  observed 
are  the  following  :  atypical  arrangement  of  con- 
volutions and  sulci,  microgyria,  absence  of  the 
corpus  callosum,  imperfect  separation  of  the  cere- 
bral hemispheres,  heterotopia  of  the  grey  substance, 
porencephaly  and  microcephaly. 

Focal  Lesions  of  the  Brain.  —  Localised  gross 
lesions  of  the  brain  are  certainly  of  very  consider- 
able importance  in  the  pathogenesis  of  insanity. 
They  are  present  in  from  25  to  30  per  cent,  of 
cases  examined  after  death.  They  consist  chiefly 
of  softenings  of  vascular  origin,  among  which  are 
to  be  included  recent  and  old  hsemorrhagic,  embolic, 
and  atrophic  softenings.  The  last,  which  are  by 
far  the  most  common,  result  from  gradual  occlusion 
of  arterial  branches  and  capillaries,  owing  to  mor- 
bid changes  in  their  walls,  more  especially  endarte- 
ritis deformans  and  hyaline-fibroid  degeneration. 
They  occur  especially  in  senile  insanity  and  are 
generally  multiple.  They  affect  the  cortex  chiefly. 
Other  gross  lesions  that  may  not  infrequently  be 
observed  in  the  brains  of  the  insane  include  primary 
and  secondary  tumours,  tubercular  and  gummatous 
nodules,  and  sclerotic  areas. 

Morbid  Conditions  of  the  Skull. — These  are 
essentially  of  two  classes,  nainely  (i)  variations  in 
form  and  size  overstepping  the  limits  of  the  normal, 
and  (2)  changes  in  the  structure  of  the  bones,  evi- 
denced especially  by  abnormalities  in  thickness, 
consistence,  and  histological  characters. 

The  skulls  of  the  insane  in  this  country  have  not 
yet  been  sufficiently  studied  by  strict  craniological 
methods  to  permit  of  precise  conclusions  being 
formed  regarding  the  frequency  and  significance  of 
the  slighter  morbid  conditions  of  the  former  class. 

Changes  in  the  thickness,  texture,  &c. ,  of  the  bones 
of  the  skull  are  extremely  common  in  the  insane. 
The  calvarium,  as  a  rule,  suffers  more  than  the 
base.  General  or  local  thickening  is  exceedingly 
common.  Statistics  compiled  by  different  observers 
show  the  condition  to  be  present  in  from  25  to 


50  per  cent,  of  all  cases.  It  is  sometimes  accom- 
panied by  the  development  of  large  irregular 
bosses,  or  of  more  or  less  numerous  small  excres- 
cences on  the  inner  aspect.  The  bone  is  usually 
at  the  same  time  condensed,  but  in  some  instances 
it  is  softened.  The  highest  degrees  of  thickening 
occur  in  senile  insanity,  but  the  largest  proportion 
of  thickened  crania  is  found  in  cases  of  general 
paralysis.  Atrophic  thinning  is  comparatively  rare. 
It  is  observed  mostly  in  cases  of  senile  insanity. 
Osteosclerosis,  or  condensation  of  the  bone,  which 
is  usually  accompanied  by  thickening,  is  seen  in 
about  30  per  cent,  of  cases.  The  condition  is 
practically  a  constant  one  in  general  paralysis. 
Osteoporosis,  or  general  softening  of  the  bone, 
occurs  in  about  5  per  cent,  of  cases.  It  is  mostl}' 
observed  in  the  senile  insane.  The  weight  of  the 
cranial  bones  is  greatly  increased  in  most  cases  of 
general  paralysis,  and  also  in  many  of  epilepsy. 

Morbid  Conditions  of  the  Dura  Mater. — One  of 
the  most  common  morbid  conditions  of  the  dura 
in  cases  of  insanity  is  an  undue  degree  of  adhesion 
to  the  calvarium.  It  is  present,  according  to  the 
statistics  of  different  observers,  in  from  15  to  40  per 
cent,  of  cases.  Senile  insanity,  epileptic  insanity, 
and  general  paralysis  furnish  the  largest  proportion 
of  examples.  Morbid  adhesion  to  the  pia-arachnoid 
is  comparatively  rare.  Thickening  of  the  dura  is 
exceedingly  common,  but  is  generally  slight  in 
degree  and  somewhat  difficult  to  recognise.  Atrophic 
thinning  is  occasionally  to  be  observed.  Bony  for- 
mations, most  commonly  situated  in  the  falx  cerebri, 
but  sometimes  near  the  outer  aspect  of  the  mem- 
brane, occur  with  considerable  frequency.  In  all 
cases  of  long-standing  insanity,  the  dura  mater  also 
undergoes  other  chronic  alterations  which,  for  the 
most  part,  are  recognisable  only  on  microscopical 
examination.  They  consist  in  general  or  local 
proliferation  and  degeneration  of  the  endothelial 
cells  of  the  inner  surface  and  of  the  walls  of  the 
perivascular  canals.  As  already  stated,  such 
changes  cause  obstruction  to  the  outflow  of  cerebro- 
spinal fluid.  They  also,  however,  in  chronic  forms 
of  insanity,  have  another  important  consequence, 
namely,  obliteration  of  large  numbers  of  the  super- 
ficial dural  capillaries  by  compression.  Following 
upon  the  obliteration  of  these  original  vessels,  new 
capillaries  shoot  out  upon  the  surface  of  the  dura. 
They  tend  to  give  way  before  the  normal  blood- 
pressure  during  the  last  few  days  of  life,  owing  to 
iatty  and  other  changes  in  their  walls.  It  is  in 
this  way  that  most  of  the  subdural  '  false  mem- 
branes,' so  common  in  the  insane,  are  developed. 
They  consist  essentially  of  blood-clot  which,  how- 
ever, is  very  commonly  in  process  of  vascularisa- 
tion.  Other  subdural  false  membranes  are  formed 
from  blood  which  has  escaped  from  a  cerebral 
arteriole  or  vein.  See  Meningitis  (Pachymenin- 
gitis H/EMORRHAGICA  INTERNA). 

Morbid  Conditions  of  the  Pia-arachnoid. — The 
most  important  morbid  change  to  which  the  pia- 
arachnoid  is  subject  in  insanity  is  one  which  mani- 
fests itself  as  thickening,  milkiness,  and  opacity, 
accompanied  generally  by  granularity  of  the  sur- 
face. It  is  a  constant  condition  in  all  cases  of  long 
standing.  It  is  seen  in  its  most  extreme  degrees 
in  general  paralysis  and  senile  insanity.  The  cor- 
responding tissue-changes  consist  of  general  hyper- 
plasia of  the  connective  tissues  and  proliferation 
and  degeneration  of  the  endothelial  cells  lining  the 
lymph-spaces.     The  granulations  on  the  surface 
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are  composed  of  proliferated  endothelial  cells.  In 
advanced  general  paralysis,  there  is  usually,  in 
addition,  well-marked  infiltration  of  the  tissues 
with  the  leucocytes,  indicating  an  acute  inflam- 
matory process.  Whether  or  not,  apart  from  such 
leucocytic  infiltration,  we  regard  the  condition  as 
inflammatory  will  depend  upon  what  we  mean  by 
inflammation  {see  Inflammation).  We  have 
already  insisted  upon  the  great  importance  of  con- 
ditions of  general  toxremia  in  the  causation  of 
insanity,  and  have  explained  how  secondary  local 
auto-intoxication  is  set  up  by  morbid  metabolism 
in  the  cerebral  tissues.  We  believe  that  both  of 
these  conditions  contribute  to  the  production  of 
the  structural  alterations  that  occur  in  the  pia- 
arachnoid,  dura  mater,  and  skull.  The  toxins, 
which  are  added  to  the  lymph  in  consequence  of 
the  altered  metabolism  in  the  brain  itself,  are  pro- 
bably, however,  more  important  in  this  connec- 
tion. The  tissues  of  the  pia-arachnoid,  dura  mater, 
and  skull  are  bathed  by  a  lymph  which  is  in  varying 
degrees  unsuitable  for  their  healthy  nutrition. 
Hence  they  undergo  the  morbid  alterations  which 
we  have  briefly  described. 

Morbid  Condition  of  the  Cereht  al  Vessels. — The 
morbid  changes  that  affect  the  cerebral  vessels  in 
insanity  are  of  great  importance,  but  are  of  so  nume- 
rous and  complicated  a  nature  that  we  can  do  little 
more  than  name  them  here  {sec  Brain,  Vessels  of. 
Diseases  of).  Two  forms  of  granular  yellow  pig- 
mentary deposit  are  very  commonly  to  be  observed 
in  great  aliundance  in  the  adventitia  of  the  intra- 
cerebral vessels.  One  represents  a  pathological 
increase  in  the  quantity  of  a  normal  constituent.  It 
is  generally  of  a  light-yellow  colour.  The  other, 
which  has  a  reddish-yellow  tint,  consists  of  hanna- 
toidin,  and  is  always  indicative  of  antecedent 
hremorrhage.  Hyaline  degeneration  chiefly  aftects 
I  he  adventitia.  It  occasionally  occurs  as  an  acute 
condition,  ljut  is  more  common  in  its  chronic  form 
of  the  hyaline-fibroid  degeneration  of  Gull  and 
Sutton.  This  change  is  very  often  a  well-marked 
one  in  various  forms  of  chronic  insanity.  It  spe- 
cially tends  to  implicate  the  capillaries  of  the  first 
layer  of  cortex.  Endarteritis  deformans  or  athe- 
roma occurs  in  its  most  severe  form  in  some  cases  of 
senile  insanity.  Acute  periarteritis  occurs  in  the 
advanced  stages  of  general  paralysis.  Colloid  de- 
generation and  calcification  have  been  described, 
liut  are  certainly  very  rare.  The  condition  known 
as  '■  ttat  cribli',^  consisting  in  the  development  of 
spaces  at  the  side  of  the  larger  vessels  in  the  white 
substance,  is  common  in  all  atrophied  brains,  espe- 
cially in  those  of  the  senile  insane. 

1\  forbid  Conditions  of  the  Neuroglia  and  Mesoglia. 
In  all  forms  of  insanity  in  which  there  is  chronic 
irritation  in  the  brain,  or  dead  tissue  to  be  replaced, 
the  neuroglia-cells  undergo  hyperplasia.  This 
condition  is  especially  common  in  the  outermost 
layer  of  the  cortex,  and  in  the  white  matter.  It  is 
generally  present  throughout  extensive  areas  of  the 
cortex  in  general  paralysis.  Localised  areas  of 
sclerosis  are  exceedingly  common  in  the  aged  insane 
and  in  chronic  alcoholic  insanity.  Ventricular 
granulations,  which  are  almost  constantly  present 
m  general  paralysis  and  senile  insanity,  are  essen- 
tially localised  overgrowths  of  neuroglia. 

Morbid  Conditions  of  the  Nci~L<e-cells. — Although 
many  points  regarding  the  normal  structure  of  the 
ncrvc-ccU  are  still  in  dispute  or  undecided,  the 
following  brief  description,  which  applies  specially 


to  the  larger  cortical  nerve-cells,  probably  fairly 
represents  the  consensus  of  opinion  upon  the  sub- 
ject among  the  best  authorities  at  the  present  day. 
The  nucleus  is  generally  placed  about  the  centre  of 
the  cell-body.  It  has  a  distinct  limiting  membrane 
and  contains  a  reticulum  and  granules,  and  a 
rounded  nucleolus,  generally  centrally  situated.  All 
of  these  constituents  are  acidophile  in  reaction, 
excepting  from  two  to  four  small  particles  adhering  to 
the  nucleolus,  which  are  basiphile  :  these  represent 
the  whole  of  the  chromatin  in  the  nerve-cell.  The 
cell-body  has  various  shapes,  liut  is  commonly 
pyramidal.  It  extends  on  the  one  hand  into  three 
or  four  long  dendritic  processes,  the  protoplasmic 
processes  or  dendrites,  which,  except  close  to  the 
cell-body,  are  clothed  with  numerous  short  filiform 
or  pyriform  processes,  the  gerimiulEe  ;  and  on  the 
other  into  a  single  delicate  smooth  process,  the 
axis-cylinder  process  or  axon,  which  at  some  little 
distance  from  the  cell-body  begins  to  give  oft"  at 
right  angles  some  finer  branches,  termed  collaterals. 
The  main  fibre  may  become  the  axis-cylinder  of  a 
meduUated  fibre,  or  run  a  comparatively  short 
course  as  a  non-medullated  fibre.  It  terminates  in 
close  relationship  to  another  nerve-cell,  either  as  a 
peri-dendritic  or  a  peri-cellular  arborisation.  The 
basis  of  the  cell-protoplasm  consists  of  minute 
fibres,  which  for  the  most  part  course  independently 
in  the  processes,  ljut  form  a  true  reticulum  round 
the  nucleus.  The  fibrils  of  the  axis-cylinder  process 
arise  from  this  peri-nuclear  reticulum.  In  the  cell- 
body  the  spaces  of  the  reticulum  are  filled  up  by  a 
homogeneous  or  faintly  granular  substance  which 
has  a  strong  affinity  for  certain  dyes,  such  as 
toluidin  blue,  and  which  in  preparations  by  cer- 
tain methods  appears  in  the  form  of  minute  aggre- 
gations, the  Nissl-bodies,  or  chromophile  elements 
of  the  nerve-cell.  The  bodies  of  the  larger  cells 
contain  numerous  minute  channels  which  open  on 
the  one  hand  into  a  peri-nuclear  space  (bridged, 
however,  by  the  fibrils,  which  are  attached  to  the 
nucleus),  and  on  the  other  upon  the  surface.  Near 
the  base  of  the  cell,  there  is  generally  in  the  adult 
a  small  collection  of  a  pale-yellow  substance,  the 
nerve-cell  pigment.  Various  forms  of  reticula  at 
the  surface  of  the  cell  have  been  described  by  dif- 
ferent observers,  but  their  significance  is  still 
somewhat  doubtful. 

Although  the  neuron-theory,  according  to  which 
each  nerve-cell,  together  with  its  processes,  forms 
an  anatomically  and  physiologically  separate  ele- 
ment, has  in  recent  years  been  boldly  attacked,  it 
is  still  maintained  and  defended  by  the  great 
majority  of  authorities.  It  is  now  very  generally 
believed  that  the  nervous  impulses  are  received  by 
the  dendrites  (in  some  instances  by  the  cell-body) 
and  discharged  by  way  of  the  axon  {law  of  dynamic 
polarisatioit).  It  has  been  clearly  established  by 
recent  observations  that  the  chromophile  substance 
is  utilised  during  the  functional  activity  of  the  cell. 
It  has  been  maintained  by  some  that  the  proto- 
plasmic processes  exhibit  amceboid  movements, 
which  have  an  important  action  in  the  breaking  and 
making  of  connections  wdth  other  cells,  and  that 
during  sleep  these  processes  are  retracted.  This 
theory  has  been  strongly  opposed  by  Lugaro,  who, 
on  the  basis  of  a  series  of  experimental  observations 
of  his  own,  has  advanced  another  hypothesis,  which 
seems  to  us  to  be  much  more  credible.  He  main- 
tains that  only  the  gemmula'  exhibit  contractility, 
and  that  not  retraction  but  general  expansion  of 
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these  appendages,  implying  multiplication  of  con- 
tacts and  wide  diffusion  and  consequent  weakening 
of  stimuli,  is  their  characteristic  attitude  during 
sleep.  In  conditions  of  fatigue  their  contractility 
is  greatly  diminished  ;  after  rest  their  capacity  to 
contract  is  fully  restored.  During  psychical  activity 
the  gemmulce  undergo  continuous  movements  of 
retraction  and  expansion,  whereby  contacts  with 
the  terminations  of  the  axis-cylinder  processes  of 
other  cells  are  broken  and  made. 

Lugaro,  who  has  undoubtedly  done  more  than 
any  other  observer  to  advance  our  knowledge  of 
the  nerve-cell  in  normal  and  pathological  conditions, 
has  recently  put  forward  another  hypothesis  which 
is  of  special  interest  in  relation  to  the  pathology  of 
insanity.  He  states  this  hypothesis  as  follows : 
Two  distinct  elaborations  of  external  impressions 
occur  in  the  nervous  centres,  one  inter-neuronic,  at 
the  terminations  of  the  afferent  fibres,  and  the  other 
intra-neuronic,  between  the  wave  conveyed  by  the 
dendrites  and  the  dynamical  processes  that  develop 
in  the  interior  of  the  cell-body  ;  the  first  corresponds 
to  the  phenomena  of  consciousness  or  perception 
{fenomoii  di  conoscoiza),  the  second  to  the  affective 
states.  Flechsig  has  lately  divided  the  brain  into 
sensori-motor  and  associative  or  intellectual  areas, 
and  has  attributed  certain  special  functional  values 
to  various  portions  of  the  latter.  If  his  views  upon 
this  subject  could  be  accepted  as  thoroughly  esta- 
Ijlished,  they  would  form  a  highly  important  phy- 
siological basis  for  the  explanation  of  many  morbid 
phenomena  exhibited  by  the  insane.  But  it 
happens  that  at  the  present  moment  they  are  being 
attacked  in  their  very  foundations  by  several  other 
high  authorities,  and  therefore  it  is  necessary  for  us 
to  await  the  issue  of  the  controversy  before  deciding 
whether  they  can  be  utilised  in  pathology  or  not. 

The  experimental  pathology  of  the  nerve-cell  is 
now  an  extremely  rich  and  elaborate  department  of 
neurological  science.  It  may  be  said  that  two 
separate  types  of  morbid  change  have  been  dis- 
tinguished, namely,  primary  and  secondary  de- 
generation. The  former  results  from  the  direct 
action  of  a  toxin  upon  the  cell,  or  from  an  equiva- 
lent disturbance  of  nutrition  ;  the  latter  follows 
injury  to  the  axon.  The  characters  of  primary 
degeneration  differ  greatly  according  to  the  toxin 
employed  and  the  intensity  and  duration  of  its 
action.  But  in  general  the  alteration  consists  first 
in  disintegration  and  dissolution  of  the  chromophile 
bodies  (ckroinalolysis),  then  in  disintegration  of  the 
achromatic  fibrils,  displacement  and  disintegration 
of  the  nucleus,  and  death  of  the  whole  element.  If 
the  toxic  action  ceases  before  the  first  stage  is 
passed,  recovery  may  take  place.  In  secondary 
degeneration  the  changes  represent  a  definite  reac- 
tion which  runs  its  course  and  terminates  either  in 
recovery  or  in  the  death  of  the  cell.  Chromatolysis 
begins  around  the  cone  of  origin  of  the  axis-cylinder 
process  and  gradually  spreads  to  the  rest  of  the  cell  ; 
the  fibrils  and  nucleus  may  subsequently  be  involved 
as  in  primary  degeneration.  There  is  considerable 
difference  of  opinion  as  to  the  conditions  which 
influence  the  intensity  of  the  reaction  and  determine 
death  or  recovery  of  the  cell.  Experimental  patho- 
logy has  further  taught  us  that  many  of  the  cellular 
alterations  which  can  be  recognised  in  the  human 
brain  after  death  are  really  the  result  of  terminal 
auto-intoxications  and  other  conditions  arising 
shortly  before  or  even  after  death,  and  that  we 
must,  as  far  as  possible,  look  behind  such  alterations 


in  order  to  see  the  true  pathological  picture  of  the 
disease  from  which  the  patient  has  suffered.  Thus 
it  has  been  demonstrated  that  hyperpyrexia  of  short 
duration,  and  long-continued  pyrexia,  can  produce 
a  general,  more  or  less  complete  chromatolysis  of 
the  cortical  and  spinal  nerve-cells.  It  has  also 
been  shown  that  slight  chromatolytic  changes  are 
produced  by  inanition,  which,  however,  are  pro- 
bably chiefly  of  auto-toxic  origin.  Ansmia  and 
prolonged  insomnia  have  also  been  demonstrated 
to  be  possible  causes  of  chromatolytic  and  other 
changes  in  the  cells.  Experimental  observations 
have  further  shown  the  necessity  of  caution  in  cor- 
relating various  deformities  of  the  protoplasmic 
prolongations  and  their  gemmulas  with  morbid 
phenomena  in  the  human  subject.  There  can  be 
no  question  that  pathological  alterations  in  these 
appendages  of  the  cortical  nerve-cells  have  great 
importance  in  various  forms  of  insanit)',  but  the 
histological  methods  at  present  available  do  not 
serve  to  distinguish  them  clearly  from  other  altera- 
tions which  simulate  them,  and  which,  it  has  been 
clearly  proved,  may  be  caused  by  terminal  auto- 
intoxication, post-mortem  change,  the  fixing  fluids 
themselves,  as  well  as  by  other  still  obscure  causes. 
Lastly,  it  has  been  shown  that  the  nerve-cells  are 
very  rapidly  affected  by  certain  post-mortem  altera- 
tions, which  it  is  therefore  absolutely  necessary  to 
understand  and  to  be  able  to  discount,  in  all  studies 
in  neuro-histology  upon  the  human  subject. 

Primary  and  secondary  degeneration  are  the  only 
diseases  of  the  fully  developed  nerve-cell  as  yet 
clearly  distinguished.  The  various  types  of  morbid 
change  that  may  be  observed  may  occur  in  either 
of  these  forms  of  disease.  We  can  only  enumerate 
the  more  important  of  them  here,  namely,  chroma- 
tolysis, achromatolysis,  intense  colourability  of  the 
achromatic  substance,  pigmentary  degeneration, 
fatty  degeneration,  vacuolation,  varicose  atrophy, 
varicose  hypertrophy  of  the  axis-cylinder  process, 
displacement  of  the  nucleus  and  homogeneous  de- 
generation of  the  nucleus.  The  one  disease  of  the 
nerve-cell  which  does  not  clearly  fall  within  the 
groups  of  primary  and  secondary  degeneration  is 
developmental  arrest.  Various  degrees  of  this 
condition  can  be  recognised  in  the  cerebral  cortex 
in  many  cases  of  idiocy  and  congenital  imbecility. 

When  we  endeavour  to  apply  this  knowledge  in 
the  study  of  the  morbid  alterations  in  the  nerve- 
cells  of  the  human  brain  in  cases  of  insanity,  we  are 
met  by  endless  difficulties.  We  recognise  at  once 
that  most  of  the  changes  which  up  to  a  few  years 
ago  were  regarded  as  the  basis  of  the  morbid 
mental  phenomena  have  little  to  do  with  these 
phenomena,  being  for  the  most  part  initiated  during 
the  last  few  days  of  life  or  after  death.  Even  yet 
the  definite  facts  that  can  be  said  to  be  established 
are  very  few  in  number.  We  have  in  addition, 
however,  a  number  of  '  working  hypotheses  '  which 
greatly  help  us  to  visualise  what  is  going  on  in  the 
cortical  nerve-cells  in  various  forms  of  insanity. 
We  shall  conclude  by  briefly  indicating  some  of  the 
more  important  of  these  facts  and  hypotheses. 

The  special  phenomena  of  the  various  forms  of 
insanity  depend  not  upon  different  forms  of  nerve- 
cell  lesion,  but  upon  the  nature  and  intensity  of  the 
toxic  or  other  condition  causing  the  primary  or 
secondary  degeneration,  the  localisation  of  the 
morbid  action  and  the  special  reactive  qualities  of 
the  individual  nervous  system.  In  cases  of  acute 
mania  and  acute  melancholia  dying  in  the  course  of 
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the  disease,  from  25  to  50  per  cent,  of  the  cortical 
nerve-cells  show  distinct  degeneration  of  primary 
type.  This  percentage  is  much  in  excess  of  that  to 
be  found  in  other  toxic  diseases  in  which  there  have 
not  been  corresponding  cerebral  symptoms.  More- 
over, the  lesions  are  much  more  severe,  and  it  can 
be  satisfactorily  proved  that  large  numbers  of  the 
cells  have  disintegrated  and  disappeared.  In  cases 
of  dementia,  secondary  to  attacks  of  acute  insanity, 
it  can  be  shown  that  a  considerable  proportion,  in 
some  instances  fully  50  per  cent.,  of  the  cortical 
nerve-cells  has  entirel}'  disappeared.  In  senile  in- 
sanity there  is  a  slow  degeneration  of  the  cerebral 
nerve-cells,  for  the  most  part  of  a  primary  charac- 
ter ;  its  severity  far  exceeds  that  of  the  similar 
changes  associated  with  normal  senile  involution. 
The  lesion  is  essentially  diffuse  in  its  distribution, 
but  at  the  same  time  it  is  generally  more  advanced 
in  some  areas  than  in  others.  Extensive  complete 
destruction  of  cells  takes  place,  both  in  association 
with  and  apart  from  their  involvement  in  local 
softenings  of  vascular  origin.  In  general  paralysis 
there  is  also  a  diffuse  degenerative  change  in  the 
nerve-cells  of  the  brain,  chiefly  of  primary  type. 
The  morbid  process  is,  as  a  rule,  much  more  acute 
than  in  senile  insanity,  and  the  destruction  of  cells 
is  greater.  In  chronic  alcoholic  insanity  there  is 
always  a  very  considerable  loss  of  nerve-cells,  while 
many  of  those  that  remain  present  changes  of  a 
primary  or  secondary  character.  In  polyneuritic 
psychosis  and  other  conditions  of  '  primary  mental 
confusion,'  Ballet  and  Faure,  as  well  as  other  later 
observers,  have  found  secondary  degenerative 
changes  in  the  giant  and  large  pyramidal  nerve-cells 
of  the  cortex,  comparable  to  those  that  occur  in  the 
cells  of  the  anterior  horn  of  the  spinal  cord  in  peri- 
pheral neuritis.  In  all  of  these  forms  of  insanity 
there  are,  in  association  with  the  degenerative 
changes  in  the  cell-bodies,  extensive  lesions  of  their 
prolongations,  that  is  to  say,  of  the  medullated 
nerve-fibres  of  the  brain.  Severe  change  in  the 
one  necessarily  implies  corresponding  alteration  in 
the  other  ;  the  two  being  merely  parts  of  the  same 
tissue-element. 

If  we  accept  Lugaro's  theory  of  the  functional 
contractility  of  the  genimulre,  we  may  regard  the 
insomnia  so  commonlv  associated  with  insanity  as 
dependent  upon  an  irritable  condition  of  the  cortical 
neurons,  in  consequence  of  which  these  minute 
appendages  of  the  protoplasmic  processes  continue 
to  contract  in  response  to  the  slightest  stimulus, 
instead  of  remaining  in  their  position  of  rest.  On 
the  other  hand  we  may  conceive  of  stupor  as  de- 
pendent upon  an  abnormal  condition  of  the  neurons, 
in  consequence  of  which  the  contractility  of  the 
gemmulre  is  more  or  less  completely  abolished. 
The  hypothesis  of  the  distinctive  functional  values 
of  the  inter-neuronic  and  intra-neuronic  elabora- 
tions, the  first  portion  of  which,  it  seems  to  us,  may 
now  be  accepted  as  a  postulate,  chiefly  serves  to 
emphasise  what  we  have  long  insisted  upon,  namely, 
the  paramount  importance  of  the  nervous  connec- 
tions, or  the  established  relations  of  one  neuron  w  ith 
another.  It  is  in  virtue  of  such  connections,  ela- 
liorated  throughout  the  years  of  growth  and  educa- 
lion,  that  the  marvellous  machinery  of  the  organ  of 
the  mind  is  gradually  put  together,  and  it  is  by  their 
dissolution  that  this  machine  breaks  down,  in  other 
words,  that  the  mental  powers  become  disorganised. 
In  accordance  with  the  second  portion  of  this  hypo- 
thesis, we  may  conceive  of  states  of  simple  mania 


and  melancholia  as  dependent  upon  abnormal  meta- 
bolism within  the  substance  of  the  nerve-cells,  and 
can  understand  how  they  are  compatible  with 
unimpaired  action  of  some  of  the  purely  intellectual 
faculties,  the  integrity  of  which  is  dependent  upon 
the  maintenance  of  the  mutual  relations  of  groups 
of  neurons.  J.  Batty  Tuke. 

W.  Ford  Robertson. 

III.  Developmental  Insanity,  strictly  speak- 
ing, should  include  idiocy,  congenital  imljecilit}-, 
and  the  greater  part  of  epileptic  insanity.  But 
those  conditions  will  be  dealt  with  in  separate 
articles. 

Symptoms. — The  most  typical  and  the  most 
common  developmental  psychosis  is  unquestionably 
that  which  is  liable  to  occur  from  puberty  up  to  the 
age  of  twenty-five,  and  in  72  per  cent,  of  the  cases 
it  takes  the  form  of  an  attack  of  mania  of  a  sharp 
and  relapsing  character,  though  in  some  cases  it 
assumes  a  melancholic  form.  Only  32  per  cent,  of 
the  cases  occur  between  puberty  and  twenty-one, 
the  remaining  68  per  cent,  occurring  in  the  four 
years  from  twenty-one  to  twenty-five.  Contrary  to 
the  common  opinion,  puberty  and  the  three  years 
following  it,  that  is,  the  fourteenth,  fifteenth,  six- 
teenth, and  seventeenth  years,  produce  only  10  per 
cent,  of  the  pubescent  and  adolescent  insanity.  A 
typical  case  of  adolescent  mania,  once  seen,  is  not 
soon  forgotten.  A  young  woman  with  a  markedly- 
insane  heredity  grows  up  till  she  is  twenty-three 
without  any  neuroses,  except  that  she  remains  long 
girlish  and  undeveloped  in  form.  She  then,  with- 
out any  sufiicient  exciting  cause,  exhibits  for  a  few 
weeks  a  slight  lowness  of  spirits,  inattention  and 
want  of  interest  in  her  work  and  surroundings. 
This  gradually  passes  off,  and  within  another  few 
weeks  there  appears  a  precisely  opposite  mental 
and  emotional  condition  of  liveliness  and  buoyanc)' 
of  spirits.  With  this  there  is  an  unsettledness  of 
conduct,  a  want  of  moral  balance,  a  change  of 
likings,  a  disregard  of  conventionalities  and  manyun- 
maidenly  ways  exhibited  before  friends  or  strangers 
of  the  opposite  sex.  Sleep  gets  shortened,  and  a 
change  of  expression  in  face  and  eye  is  seen.  This 
mild  exaltation  of  cortical  action  soon  passes  into  a 
moremarked  mania.  The  patienttalks  continuously 
and  with  little  coherence  of  ideas  ;  she  sings  loudly, 
dresses  grotesquely,  and  becomes  '  cheeky  '  to  an 
outrageous  degree,  setting  at  naught  parental  and 
scholastic  authority.  She  is  boastful,  offensively 
forward,  immodest,  impossible  to  please,  and  very 
perverse.  She  turns  night  into  day,  is  irregular  in 
her  eating  and  in  all  her  habits,  is  quarrelsome, 
blaming  her  guardians  and  companions  for  all  her 
peculiarities  of  conduct,  and  is  unable  to  get  on  with 
any  one  for  more  than  a  few  hours  at  a  time.  Then 
comes  a  time  when  this  '  simple  mania  '  becomes 
really  '  acute '  in  its  character,  and  the  patient 
screams,  becomes  incoherent  in  speech,  tears  her 
clothes,  fights,  and  neglects  the  common  decencies. 
She  is  then  flushed  in  the  face,  and  further  altered 
in  expression  ;  her  eyes  are  brilliant  and  fierce  in 
look  ;  and  she  cannot  take  care  of  herself  in  any 
way  as  to  food  or  natural  functions.  During  this 
time  her  temperature  rises  to  99 '5°  or  even  higher, 
her  perspiration  is  offensive,  and  menstruation  is 
temporarily  suspended.  She  loses  weight  rapidly 
and  soon  looks  haggard  and  exhausted.  In  a  few 
weeks  this  acutely  maniacal  condition  begins  to 
abate,    and  is  succeeded  by  what  seems  a  near 


758 


INSANITY 


approach  to  recovery  of  mental  power  and  control, 
but  with  some  confusion  that  may  go  on  to  stupor. 
Every  one  about  her  is  hopeful  and  is  intensely 
relieved  to  think  the  end  of  the  attack  is  come. 
But  this  turns  out  not  to  be  so,  for  about  the  time 
the  next  menstrual  period  is  due  the  patient  becomes 
mentally  excited  again,  and  goes  through  much  the 
same  sequence  of  symptoms  as  have  been  described. 
These  periodic  recurrences  occur  again  and  again 
until  either  a  real  and  final  recovery  takes  place 
after  a  year  or  so,  or  she  sinks  into  secondary 
dementia — that  most  terrible  of  all  mental  states, 
where  the  hopes  and  fears  of  life,  its  joys  and 
sorrows,  its  duties,  capacities,  and  aspirations  have 
disappeared  for  ever,  and  mind  in  the  higher  sense 
has  died,  while  the  bodily  life  may  go  on  for  many 
years.  About  60  per  cent,  of  the  cases  of  adoles- 
cent mania  recover,  and  30  per  cent,  sink  into  de- 
mentia. 

Periodicity. — The  explanation  of  the  remis- 
sional  periodic  character  of  the  symptoms  is  that  it 
is  a  morbid  expression  of  the  great  law  of  genera- 
tive and  sexual  periodicity.  In  the  excited  period 
there  is  always  a  strong  sexual  factor  in  the  emotions, 
ideas,  and  speech,  and  the  practice  of  masturbation 
is  very  common.  Bouts  of  excessive  sexual  inter- 
course are  sometimes  indulged  in,  unsuitable  mar- 
riages contracted,  and  sexual  crimes  committed 
during  the  early  part  of  the  exalted  phase. 

Stupor  and  Melancholia. — The  symptoms 
in  every  individual  case  are  of  course  not  precisely 
on  the  clinical  lines  just  sketched.  We  have  in 
some  cases  delusions  of  suspicion  and  irritability, 
taking  the  place  of  the  simple  mania.  In  others  the 
condition  of  confusion  or  complete  stupor,  or  tem- 
porary mental  obliteration,  the  'acute  dementia,' 
'primary  dementia,'  'dementia  attonita,'  of  other 
writers,  occurs  as  a  developmental  insanity,  the 
patient  becoming  absolutely  devoid  of  volition, 
standing  still,  not  being  able  to  speak  or  act,  and 
looking  as  if  the  facial  muscles  were  all  thrown  out 
of  action,  while  the  heart's  action  becomes  very 
feeble.  The  pulse  is  weak  and  thready,  the  ex- 
tremities cold  and  blue,  chilblains  forming  on  the 
hands  and  feet.  In  some  cases  ordinary  melan- 
cholia occurs  often  with  suicidal  symptoms,  and  a 
tendency  to  periodicity  in  its  incidence  like  the 
mania.  In  a  very  few  cases  a  gradual  weakness  of 
mind  occurs  {dementia  precox). 

Lesser  Developmental  Psychoses. — There 
are  a  series  of  lesser  mental,  volitional,  moral,  and 
'  conduct '  changes,  short  of  technical  insanity,  that 
are  liable  to  occur  in  adolescents  of  both  sexes 
derived  from  neurotic  and  insane  stocks.  These 
changes  are  often  as  distressing  to  deal  with  and 
more  difficult  to  treat,  while  they  are  far  more 
liable  to  be  misunderstood  than  ordinary  insanity. 
The  chief  of  such  conditions  are  stupidity  or 
lethargy,  asocial  or  anti-social  state,  causeless 
aversion  to  relatives  or  unreasonable  defiance  of 
authority,  morbid  egotism  or  delusional  anti- 
pathies, visionary  schemings  or  frothy  religionism, 
and  adolescent  criminal  acts,  sexual  perversions 
being  common,  as  might  have  been  expected. 
'  Mad '  adventures,  insane  idealisms,  and  unhealthy 
attempts  to  produce  original  forms  of  literature  or 
poetry  are  common  enough  among  educated  neuro- 
tics at  this  age.  The  absence  of  balance,  common 
sense,  practical  or  possible  aims  in  life,  and 
sobriety  of  conduct  or  thought  generally  is 
characteristic  of  such  people,  many  of  whom  thus 


show  that  they  are  true  'degenerates.'  The  writer 
regards  all  such  as  examples  of  the  evolution  of 
the  impulse  of  reproduction — that  organic  instinct 
which  is  only  second  to  the  love  of  life  in  import- 
ance— upsetting  the  cortical  condition  and  working 
of  brains  strongly  predisposed  to  insanity  or  to  the 
higher  neuroses  through  heredity. 

Treatment. — The  most  successful  treatment  is 
founded  on  physiological  considerations.  Feed 
well  with  all  sorts  of  non-stimulating  diet,  such  as 
eggs,  farinaceous  and  fatty  diet,  and  fruits.  Give 
custards  made  of  milk  and  eggs  in  large  quantities. 
Exercise,  work  and  amusements  in  the  fresh  air, 
and  cold  bathing  are  essential.  The  writer  has  no 
sort  of  belief  in  the  treatment  by  confinement  to  bed 
lately  recommended  by  some  authors  for  such  dis- 
orders. Cod-liver  oil,  maltine,  and  the  hypophos- 
phites  are  most  useful.  If  sedatives  are  used  a 
judicious  mixture  of  the  bromides  and  sulphonal 
(Potas.  Bromid.  gr.  xv.  and  Sulphonal  gr.  x.  three 
times  a  day)  will  be  found  useful.  When  patients 
begin  to  gain  weight  they  are  commonly  safe — except 
those  who  are  getting  demented.  About  60  per 
cent,  recover.  Recovery  is  accompanied,  in  addi- 
tion to  a  gain  in  weight  and  fatness,  by  an  expansion 
of  the  form  and  of  the  mammse  in  women,  and  by 
the  usual  signs  of  completed  physiological  manhood 
in  the  other  sex,  such  as  the  full  growth  of  the  sexual 
hair  and  beard.  Many  of  the  cases  of  adolescent 
mania  relapse  afterwards  through  child-bearing, 
moral  upsets,  alcohol,  or  senility. 

f.  S.  Clouston. 

IV.  Insanity  of  Pregnancy,  the  Puerperal 
Period,  and  Lactation. 

I.  Insanity  of  Pregnancy. — Insanity  of  preg- 
nancy is  rare,  and  accounts  for  about  I  per  cent,  of 
women  admitted  to  asylums.  The  cases  may  be 
considered  in  two  groups  :  (l)  those  occurring  in 
the  early  months,  associated  with  general  disturb- 
ance of  the  circulation  and  nutrition,  and  {2)  those 
occurring  during  the  later  months,  associated  with 
the  increasing  worry  and  discomforts  of  advancing 
pregnancy.  In  the  first  group  the  disorder  may 
pass  off  with  gradual  adaptation  of  the  nervous  sys- 
tem to  the  altered  conditions  ;  while  in  the  second 
the  insanity  is  likely  to  continue  after  confinement 
as  a  puerperal  insanity. 

CAtJSES. — (l)  Inheritance  of  neuroses  or  insanity  ; 
(2)  previous  attacks  of  mental  disorder,  either  before 
marriage  or  in  connection  with  some  previous 
pregnancy  or  confinement ;  (3)  a  first  pregnancy, 
especially  if  associated  with  much  vomiting,  neu- 
ralgia, or  sleeplessness;  (4)  moral  causes,  such  as 
illegitimacy  or  desertion  by  the  husband  ;  (5)  car- 
diac, renal,  or  other  organic  disease  ;  (6)  alcoholism 
or  other  toxic  state  ;  (7)  early  general  paralysis  of 
the  insane. 

Form  of  Mental  Disorder. — Most  commonly 
the  disorder  is  of  the  melancholic  or  stuporous  type, 
but  maniacal  excitement  is  not  rare.  In  the  melan- 
cholic forms  there  may  be  apathy,  loss  of  energy, 
and  inability  to  fulfil  ordinary  duties,  with  self- 
accusation  and  suicidal  desire,  on  the  one  hand,  or 
agitation  with  hypochondriacal  misinterpretation  of 
the  discomforts  of  pregnancy  on  the  other.  Hallu- 
cinations may  be  present,  and  suspicions  of  poison- 
ing may  lead  to  refusal  of  food.  Aversion  to  the 
husband  or  to  others  may  lead  to  violent  assaults. 
Maniacal  excitement  may  be  of  the  delirious,  the 
hysterical,  or  the  ordinary  acute  maniacal  type. 
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Occasionally  chronic  delusional  insanity  arises  dur- 
ing pregnancy,  and  in  a  few  cases  the  patient  be- 
comes weak-minded  without  any  marked  acute 
psychosis,  and  remains  demented  even  in  a  first 
pregnancy. 

I'ROi^NOSls. — This  is,  on  the  whole,  good,  espe- 
cially in  the  early  months,  if  the  patient  be  removed 
from  home  and  treated  by  rest  till  the  nervous  sys- 
tem has  adapted  itself  to  the  new  conditions.  In 
cases  occurring  in  the  later  months  recovery  does 
not  take  place  till  after  confinement.  The  progno- 
sis as  to  the  mental  life  of  the  child  is  no:  a  favour- 
able one,  and  congenital  mental  defect  or  nervous 
instability  is  likely  to  result. 

Treatment. — In  mild  cases  rest  under  skilled 
nursing,  with  liberal  feeding,  removal  from  all 
household  worries,  attention  to  the  bowels  and 
sleep,  and  administration  of  tonics  may  effect  re- 
covery. In  severe  cases  treatment  in  an  asylum  is 
necessary.  In  the  administration  of  drugs  regard 
must  be  had  to  the  possible  effect  on  the  nervous 
system  of  the  child.  Induction  of  premature  labour 
does  not  seem  justifiable  in  the  early  months,  as  the 
disorder  may  pass  off  quickly ;  and  as  in  cases 
occurring  later  delivery  at  the  natural  term  does  not 
cut  the  disorder  short,  there  is  no  reason  to  suppose 
its  artificial  production  would  be  beneficial,  while 
it  would  add  an  additional  risk  to  life. 

2.  Puerper-al  Insanity.— Insanity  following 
childbirth  is  found  in  between  5  and  6  per  cent,  of 
the  women  admitted  to  asylums.  Many  of  the 
milder  and  shorter  cases  of  this  nature  never  reach 
the  wards  of  an  asylum,  but  are  successfully  treated 
elsewhere. 

Causes. — (i)  An  inheritance  of  neuroses  or  in- 
sanity. Some  observers  place  this  as  high  as 
50  per  cent.  In  many  cases  puerperal  insanity  is 
the  expression  of  the  presence  of  the  neuropathic 
diathesis,  and  its  subjects  are  '  degenerates  '  whose 
nervous  system  gives  way  first  at  the  puerperal 
epoch.  Occasionally  a  mother  and  her  daughter 
may  each  suffer  from  puerperal  insanity.  (2)  A 
first  confinement,  especially  towards  the  end  of  the 
reproductive  period,  when  the  pelvis  and  soft  parts 
have  become  unyielding.  (3)  Some  complication 
attending  labour,  such  as  the  use  of  forceps  or 
anaesthetics,  delayed  labour,  posl-partiiin  ha;mor- 
rhage,  ruptured  perinasum,  or  any  cause  leading  to 
septic  poisoning.  The  latter  may  be  slight  or 
severe.  In  some  cases  no  doubt  the  mental  dis- 
order is  of  the  nature  of  a  toxic  delirium,  while  in 
others  it  precedes  or  is  merely  concurrent  with 
septic  absorption,  and  might  have  occurred  inde- 
pendently of  it.  Although  primiparre  are  more 
likely  than  others  to  sustain  injuries  during  parturi- 
tion, the  cases  of  puerperal  insanity  in  which  there 
was  the  most  severe  septicemia  were,  in  my  expe- 
rience, not  primiparas.  (4)  Moral  causes.  These 
may  be  present  in  many  cases,  even  where  there  is 
no  inheritance  of  insanity  and  no  evidence  of  septic 
complications.  Any  great  strain  or  anxiety  or  emo- 
tional shock  may  upset  the  balance  at  a  time  when 
the  nervous  system  has  passed  through  the  stress  of 
delivery,  and  should  have  the  opportunity  for  rest 
and  recuperation.  The  birth  of  an  illegitimate 
child,  the  death  of  a  near  relative,  of  the  husband, 
or  of  the  child,  sudden  fright,  the  apprehension  of 
the  pains  and  perils  of  confinement,  excitement 
from  officious  and  gossiping  visitors,  desertion  or 
ill-treatment  by  a  brutal  husband,  or  the  worry  of 
an  inefficient  nurse  may,  for  example,  act  in  this 


way.  (5)  Previous  attacks  of  insanity  either  before 
marriage,  or  after  former  confinements.  (6)  Con- 
ditions leading  to  maternal  ill -health  during  preg- 
nancy, defective  general  nutrition,  nervous  ex- 
haustion from  frequent  child-bearing  or  prolonged 
lactation,  organic  diseases,  or  alcoholism. 

Onset. — In  some  cases  insanity  has  existed 
before  confinement,  and  continues  subsequently. 
In  other  cases  it  may  begin  immediately  after  de- 
livery, and  in  a  still  larger  proportion  during  some 
part  of  the  first  week.  Other  cases  begin  at  vary- 
ing periods  up  to  six  weeks  or  two  months  after 
parturition.  The  line  drawn  between  the  later 
puerperal  insanity  and  the  insanity  of  lactation  is 
quite  an  arbitrary  one,  and  there  are  many  cases 
to  which  the  term  '  puerpero-lactational  '  might  be 
applied. 

Forms  of  Mental  Disorder.  —In  the  main 
the  cases  fall  within  tlie  two  great  groups  of  mania- 
cal excitement  and  melancholic  depression.  Of 
those  occurring  within  the  first  fortnight  after  de- 
livery, the  great  majority  are  delirious  or  maniacal, 
while  those  occurring  later  are  chiefly,  but  not  ex- 
clusively, melancholic.  A  transient  frenzy  of  excite- 
ment or  delirium  may  occur  during  delivery,  or 
immediately  after,  and  may  pass  off  very  quickly. 
The  mental  disorder  at  this  period  is  marked  by  its 
sudden  onset,  its  extreme  uncontrollable  violence, 
its  transitoriness,  and  the  profound  affection  of  con- 
sciousness which  may  be  associated  with  an  impul- 
sive homicidal  or  suicidal  act.  Again,  within  the 
first  few  days  after  delivery  a  short,  but  very  acute, 
delirium  with  rise  of  temperature,  great  restlessness 
and  violence,  hallucinations,  rambling  incoherence, 
and  profound  affection  of  consciousness  may  occur. 
Memory  of  the  attack  may  be  entirely  lost.  Tran- 
sitory cases  of  this  nature  do  not  necessarily  find 
their  way  into  asylums. 

0{  cases  of  longer  duration  there  are  several 
varieties.  Puerperal  Mania  is  the  commonest  form. 
Within  a  few  days  after  delivery  there  is  sleepless- 
ness, slight  depression,  loss  of  interest  in  the  child, 
(juerulousness,  and  dislike  to  the  husband  and  nurse. 
Alaniacal  excitement  then  rapidly  supervenes.  The 
cheeks  become  flushed,  the  eyes  bright,  the  pupils 
dilated,  the  tongue  dry,  the  pulse  rapid  and*soft, 
and  the  temperature  slightly  raised.  The  excite- 
ment increases  with  noisiness,  shouting,  singing, 
and  incoherent  conversation  which  is  often  obscene. 
There  is  constant  restlessness  with  struggling,  fight- 
ing, and  a  tendency  to  strip  off  clothes,  to  impul- 
sively strike  those  about  her  or  the  child,  or  even  to 
injure  herself.  Relatives  may  not  be  identified,  the 
attention  cannot  be  arrested,  and  consciousness  is 
profoundly  affected.  Hallucinations  and  delusions 
are  frequent,  and  judgment  is  entirely  at  fault.  Food 
is  commonly  refused,  and  there  is  loss  of  control 
over  the  bladder  and  rectum.  Sleep  is  either  en- 
tirely absent,  or  comes  in  short  snatches  from  which 
the  patient  wakes  to  continue  her  ravings.  The 
urine  may  be  temporarily  albuminous,  or  may  in 
some  cases  contain  sugar.  The  milk  may  be  sup- 
pressed or  may  l>e  secreted  so  plentifully  that  the 
breasts  become  tense  and  painful,  abscess  ultimately 
forming.  The  lochial  discharge  may  be  normal, 
absent,  or  offensive.  The  excitement  may  last  a  few 
days,  weeks,  or  months,  and  is  apt  to  recur  periodi- 
cally. After  a  time  it  may  be  replaced  by  depression 
with  agitation,  delusions  of  perdition,  self-accusa- 
tion, and  suicidal  attempts  ;  or  by  stupor,  silence, 
and  apathy,  but  with  eventual  recovery,  as  the  phy- 
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sical  health  is  re-established.  Menstruation  is  absent 
during  the  attack,  and  there  may  be  a  long  period  of 
delayed  convalescence  with  amenorrhoea,  eroticism, 
and  impulsiveness. 

A  second  variety  is  the  Acute  Delirious  type.  In 
such  cases  the  confusion  and  loss  of  orientation  may 
become  extreme,  and  there  is  constant  delirious 
chatter  with  sleeplessness,  dry  brown  tongue,  rapid 
and  feeble  pulse,  and  tendency  to  pass  into  the 
typhoid  state  with  fatal  result.  In  these  cases  the 
temperature  is  irregularly  raised,  not  infrequently 
with  rigors,  offensive  lochia,  pelvic  inflammation, 
abscess  in  the  breast,  pulmonary  congestion  or 
consolidation.  In  a  third  group  the  excitement  is 
more  of  the  Hysterical  type  with  eroticism  and  less 
profound  loss  of  consciousness.  The  fourth  variety 
is  acute  Confusional  Insanity,  occurring  chiefly  in 
patients  who  have  been  much  exhausted  at  confine- 
ment or  have  been  in  a  low  state  of  health  pre- 
viously. There  is  dreamy  confusion,  inability  to 
answer  questions  or  to  grasp  the  environment,  hal- 
lucinations, restlessness  without  excitement,  aimless 
wandering  about,  refusal  of  food  from  inability  to 
grasp  its  nature,  and  general  resistance.  Delusions 
are  not  as  a  rule  marked.  There  is  loss  of  control 
over  the  emunctories.  These  cases  improve  rapidly 
with  treatment,  but  if  neglected  may  pass,  on  the 
one  hand,  into  a  low  delirious  state,  or  into  stupor 
and  dementia. 

Puerperal  Melancholia  may  begin  almost  imme- 
diately after  delivery,  but  most  commonly  more 
than  a  fortnight  after.  The  depression  may  be  of 
the  religious  type,  with  self-accusation  of  crimes  or 
wickedness  and  delusions  of  perdition.  Complaint 
of  being  '  unworthy,'  or  of  having  lost  natural 
affection,  or  of  having  brought  ruin  on  the  family, 
is  common.  Occasionally  the  depression  is  hypo- 
chondriacal in  type,  with  delusions  about  the 
pelvic  viscera  of  being  '  unnatural '  or  of  being  '  not 
human.'  In  another  group  there  is  terror  at 
imaginar}'  impending  harm,  dread  of  arrest,  or  fear 
lest  the  child  be  starved  or  injured.  Delusions  as 
to  the  child's  health,  such  as  that  it  is  deformed  or 
black,  may  lead  to  intense  disgust  with  it  and  infan- 
ticide. In  other  cases  there  is  great  depression 
with  'apathy,  loss  of  interest,  and  stupor.  There 
may  be  either  silence  and  downcast  expression  with 
loss  of  energy,  or,  on  the  other  hand,  restless  agi- 
tation with  constant  noisy  bewailing.  In  all  these 
cases  there  is  great  risk  of  suicide,  and  frequent 
attempts  are  made.  Sleeplessness,  refusal  of  food, 
and  personal  neglect  are  constant,  as  are  also 
amenorrhea  and  cessation  of  the  secretion  of  milk. 

Chronic  delusional  insanity  with  organised  ideas 
of  persecution  may  originate  in  the  puerperal  state, 
the  prognosis  being  then  very  unfavourable.  In 
rare  cases  General  Paralysis  begins  at  this  period. 

Prognosis. — About  80  per  cent,  of  cases  recover. 
Acute  cases  often  recover  quickly,  and  most  of  the 
maniacal  cases  are  convalescent  within  3  or  6 
months.  Patients  suffering  from  melancholia  are 
not  placed  under  care  as  early  as  those  with  excite- 
ment, unless  suicidal  or  homicidal  symptoms  appear 
early,  and  therefore  take  longer  to  recover.  The 
prognosis  is  favourable  so  long  as  there  is  amenor- 
rhoea and  imperfect  restoration  of  the  general  health, 
but  bad  when  menstruation  has  been  re-established 
and  the  general  health  restored  without  correspond- 
ing mental  improvement.  Death  may  occur  in 
septic  or  acutely  delirious  cases  or  where  prolonged 
maniacal  excitement  has  led  to  exhaustion  ;  although 


some  of  the  most  severe  cases  with  septic  complica- 
tions recover  perfectly  if  treatment  is  undertaken 
promptly.  The  prognosis  in  the  event  of  further 
confinements  is  commonly  unfavourable,  some 
women  becoming  insane  after  each  labour. 

Treatment.  —  Rest  in  bed  during  the  earl) 
stages  is  of  the  utmost  importance.  Perfect  quiet 
and  freedom  from  all  suggestion  of  home-worries 
are  essential.  The  patient  must  be  removed  from 
home  ;  or,  if  this  is  not  feasible,  the  husband  and 
child  must  be  removed,  and  the  patient  herself 
efficiently  nursed.  The  child  should  be  at  once 
weaned,  and  never,  on  any  consideration,  be  left  in 
the  patient's  care.  She  may  neglect  it  so  that  it 
dies,  or  may  kill  it  accidentally  in  excitement,  or 
as  the  result  of  delusions  or  hallucinations,  or  in  a 
sudden  impulse.  If  left  alone  she  may  even  destro}' 
herself  during  maniacal  excitement,  without  any 
previous  indication  of  suicidal  tendency.  The 
physical  state  must  be  carefully  ascertained,  espe- 
cially the  condition  of  the  uterus,  the  lochia,  the 
breasts,  and  the  temperature  ;  for  the  possibility  of 
septic  absorption  must  not  be  overlooked.  In  the 
cases  beginning  early  after  confinement  the  uterus  or 
vagina  should  be  washed  out,  but  in  the  later  cases 
this  is  not  necessary  unless  there  is  evidence  of  local 
disease.  The  patient  must  be  fed  liberally.  If 
solid  food  is  refused  or  inadvisable,  abundant  liquid 
food  must  be  administered — if  necessary,  by  the 
nasal  or  oesophageal  tube  {see  Forcible  Feeding). 
The  bowels  must  be  regulated  ;  a  brisk  purge  at 
the  onset  is  often  beneficial.  In  cases  of  profound 
exhaustion  or  delirious  excitement  stimulants  are 
needed.  Sleeplessness  must  be  treated  as  in  other 
cases  of  acute  mental  disorder,  but  food  is  more 
important  than  narcotics.  The  milder  and  transi- 
tory cases  may  be  treated  out  of  an  asylum,  but  in  all 
severe  cases  such  care  is  necessary,  and  the  earlier 
the  patient  is  put  under  control,  the  earlier  is  re- 
covery likely  to  follow.  During  convalescence 
tonics  and  emmenagogues  are  useful.  The  amenor- 
rhoea, however,  usually  passes  off  as  the  general 
health  improves.  After  recovery  a  period  of  com- 
plete rest  is  needed,  and  the  risk  of  pregnane)' 
should  be  avoided. 

3.  Insanity  of  Lactation. — It  has  been  pointed 
out  (see  Puerperal  Insanity)  that  the  border- 
line between  puerperal  and  lactational  insanity  is 
an  artificial  one,  and  is  usually  fixed  at  six  weeks 
or  two  months  after  confinement.  It  is,  however, 
impossible  to  say  that  mental  disorder,  becoming 
evident  three  months  after  delivery  and  when  lac- 
tation has  become  established,  is  not  due  in  some 
measure  to  the  remote  effects  of  child-birth.  In 
cases  occurring  in  the  earlier  months  of  lactation 
both  factors  have  to  be  borne  in  mind,  while  in 
those  occurring  later  the  exhausting  effect  of  pro- 
longed lactation  is  the  principal  exciting  cause. 

Causes. — (i)  Inheritance  of  neuroses  or  of  in- 
sanity ;  (2)  Previous  attacks  of  mental  disorder, 
especially  puerperal  or  lactational  ;  (3)  Defective 
general  nutrition,  as  in  women  of  the  poorer  classes, 
exhausted  by  frequent  child-bearing  and  prolonged 
suckling. 

Forms  of  Mental  Disorder. — The  onset  is 
generally  gradual.  At  the  beginning  there  is 
neurasthenia  with  vertical  headache,  sense  of 
fatigue,  loss  of  flesh,  loss  of  energy,  sleeplessness, 
anaemia,  and  constipation.  Mental  depression 
supervenes  and  soon  passes  into  well-marked  melan- 
cholia.   In  the  experience  of  the  writer,  this  is  the 
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predominant  form  of  disorder ;  but  in  many  cases 
the  depression  is  followed  by  maniacal  excitement. 
This  sequence  is  partly  a  matter  of  idiosyncrasy,  and 
partly  dependent  on  the  amount  of  bodily  exhaustion 
which  is  always  present  in  these  cases. 

Melancholia  from  lactation  is  commonly  marked 
by  self-accusation  of  wickedness  or  neglect,  dread 
of  being  '  lost '  or  ruined,  and  strong  determination 
to  commit  suicide.  The  mother  who  dreads  a 
horrible  future  may  kill  her  child  and  herself  to 
escape  from  its  possibilities.  One  patient  of  the 
writer's  heard  voices,  saying  to  her  'Why don't  you 
kill  the  baby  and  your  husband  ? "  Hallucinations 
of  the  senses,  especially  of  hearing,  are  common, 
and  may  influence  the  conduct.  In  some  cases 
there  is  stupor  with  absolute  refusal  of  food  and 
impulsive  suicidal  attempts  ;  in  others,  agitation  and 
resistance  to  all  attention. 

Maniacal  excitement  is  of  the  ordinary  acute 
maniacal  type  with  violence,  destructiveness,  con- 
fusion of  thought,  and  incoherence.  The  acute 
delirious  type  is  uncommon,  and  there  is  rarely  a 
rise  of  temperature. 

In  a  small  proportion  of  cases  chronic  delusional 
insanity  begins  during  lactation,  and  dementia  may 
result,  especially  where  there  has  been  a  long  period 
of  treatment  at  home,  or  the  child  has  still  been 
nursed  long  after  exhaustion  has  set  in. 

The  milk  may  cease  to  be  secreted  before  or  at 
the  time  of  the  onset  of  depression.  Amenorrhoea 
is  common  in  lactational  insanity,  and  is  dependent 
on  the  co-existing  anremia. 

Prognosis.  —  Recovery  takes  place  in  75  to  80 
per  cent,  of  cases.  There  is  much  less  danger  to 
life  than  in  puerperal  cases,  but  the  possibility  of 
suicide  must  not  be  overlooked. 

Treatment. — Anajmia  and  malnutrition  being 
constant  symptoms,  tonics  are  needed  in  most 
cases  as  well  as  abundant  feeding.  In  cases  of 
melancholia  especial  attention  must  be  directed  to 
the  bowels.  Narcotics  should,  if  possible,  be  avoided, 
and  chloral  hydrate  and  sulphonal  should  rarely  be 
used.  Sleep  is  more  likely  to  follow  gentle  exer- 
cise, feeding  at  night,  and  the  judicious  use  of 
stimulants.  The  immediate  cessation  of  the  ex- 
hausting drain  of  lactation  is  imperative,  and  the 
patient  must  be  separated  from  her  husband  and 
child  lest  she  kill  them.  The  extremely  suicidal 
nature  of  the  melancholic  cases  renders  treatment 
in  an  asylum  almost  always  necessary ;  and  this 
procedure  is  equally  advisable  in  maniacal  cases,  as 
the  form  of  the  disorder  never  disappears  rapidly, 
as  happens  in  some  puerperal  cases. 

R.  Percy  Smith. 

V.  Senile  Insanity.— Senile  mental  decay  is 
most  likely  to  occur  in  persons  of  neurotic  or  insane 
stock,  and  to  be  accelerated  in  its  onset  by  constant 
undue  stress  of  work,  or  by  the  effects  of  alcohol, 
syphilis,  or  head-injury.  In  the  great  majority  of 
cases  the  period  from  60  to  65  years  is  that  in 
which  it  first  appears.  In  women  the  mental  dis- 
orders of  the  climacteric,  sometimes  ending  in 
dementia,  mark  the  period  of  involution  as  occurring 
somewhat  earlier  than  in  men. 

Insanity  may  occur  in  old  age,  and  yet  not  be 
true  senile  insanity.  Recurrent  insanity  dating 
from  the  period  of  adolescence  may  continue  to 
recur  in  old  age  with  intervals  of  comparative 
health,  and  recovery  from  such  attacks  may  occur 
even  in  old  age.    In  other  cases  senile  decay  may 


be  the  immediate  cause  of  mental  disorder  in 
patients  who  have  suffered  from  insanity  at  other 
epochs  or  crises,  as,  for  example,  after  parturition 
or  at  the  climacteric.  Previous  mental  disorder 
may  have  occurred  in  this  way  as  much  as  thirty  or 
fort}'  years  before,  the  patient  having  recovered  and 
remained  well  till  the  onset  of  senility.  Mental 
disorder  is  also  met  with  in  old  age  in  association 
with  cerebral  lesions  due  to  occlusion  or  rupture  of 
blood-vessels,  or  in  urremia  and  other  toxic  states. 
It  is  impossible  to  distinguish  from  senile  insanity 
all  those  cases  due  to  some  organic  cerebral  change, 
since  the  essential  feature  in  senile  decay  is  gradual 
failure  of  brain-nutrition  with  wasting  and  degene- 
ration of  its  substance  in  association  with  rigidity 
of  arteries  and  impoverished  cerebral  blood-supply. 
The  term  '  senile  insanity '  should,  however,  be  limited 
as  far  as  possible  to  mental  disorders  occurring  for 
the  first  time  in  old  age  apart  from  gross  cerebral 
lesions.  Dementia  is  not  Iiy  any  means  the  only 
form  of  disorder  met  with  at  this  epoch.  Senile 
insanity  is  often  erroneously  spoken  of  as  due  to 
'  softening  of  the  brain '  and  as  being  always  in- 
curable. There  are,  however,  functional  mental 
disorders  in  old  age  from  which  the  patient  may 
recover,  as  well  as  others  dependent  on  permanent 
atrophic  changes  which  end  in  dementia.  The 
various  forms  will  now  be  considered. 

I.  Melancholia. — Mental  depression  in  old  age 
may  be  the  precursor  of  dementia,  the  initial  stage 
of  a  maniacal  attack,  or  the  commencement  of  a 
definite  melancholia.  The  earliest  symptoms  are 
generally  those  of  fatigue  or  exhaustion.  Loss  of 
vigour  and  lack  of  application  to  the  usual  occupa- 
tion is  experienced,  everything  becomes  a  burden, 
thought  is  attended  by  painful  effort,  and  attention 
cannot  be  concentrated  or  sustained.  Sleeplessness 
and  continuous  anxiety  concerning  the  trivial  de- 
tails of  daily  life  follow,  accompanied  by  loss  of 
appetite,  distaste  for  food,  d3'spepsia,  constipation, 
and  loss  of  flesh.  The  patient  becomes  irritable, 
especially  in  the  home-circle,  and,  though  needing 
rest,  is  unable  or  unwilling  to  cease  from  work. 
He  accuses  himself  of  being  lazy,  and  tries  to  force 
himself  to  do  more.  Injudicious  friends  tell  him 
it  is  'nothing,'  and  advise  him  not  to  give  way. 
He  has  noises  in  the  head  or  headache,  dreads 
impending  evil,  doubts  his  conduct  or  motives,  and 
shows  indecision  and  forgelfulness,  loss  of  interest, 
increasing  gloominess,  and  thinks  of  suicide.  The 
disorder  may  remain  as  a  '  simple  melancholia,' 
passing  off  with  rest,  removal  of  the  causes  of 
stress,  and  treatment  directed  to  the  restoration  of 
general  health.  In  more  severe  cases  delusions 
of  wickedness,  of  being  an  unpardoned  sinner  or 
murderer,  "or  of  having  caused  disaster  to  his  rela- 
tives or  the  whole  world,  are  present.  Long  past 
sins,  errors,  or  sexual  irregularities  are  dwelt  on, 
and  their  importance  exaggerated.  The  attention 
fails,  no  work  is  possible,  and  either  there  is  silence 
and  complete  lack  of  energy,  or  agitation  and  loud 
lamentations  as  to  his  state.  Delusions  of  possession 
by  the  devil,  and  hallucinations  of  hearing  and  of 
other  senses  are  common.  The  memory  may  not 
be  markedly  affected,  but  as  a  result  of  loss  of 
attention  recent  events  are  not  recorded  as  in 
health.  Such  patients  may  be  able  to  give  a  clear 
account  of  their  financial  or  domestic  relationships 
though  unable  to  direct  their  affairs.  Sleep  is 
always  much  disturbed,  and  the  depression  and 
agitation  are  worse  at  night  or  in  the  early  morning. 
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Suicidal  desire  and  attempts  are  very  common,  food 
is  often  refused,  and  there  is  neglect  of  personal 
cleanliness  or  of  tidiness  in  dress.  The  patient 
wastes,  his  tongue  is  foul,  his  bowels  confined,  and 
his  pulse  hard  and  tense.  In  other  cases,  the 
delusions  concern  mainly  the  patient's  financial  and 
social  position  rather  than  his  moral  condition. 
He  believes  he  is  ruined  and  has  dragged  all  his 
family  with  him,  that  he  owes  money  which  he  can 
never  repay,  that  he  is  a  fraudulent  bankrupt,  that 
he  has  '  no  money  and  no  clothes '  in  spite  of 
ocular  demonstration  to  the  contrary.  Desire  for 
death  is  common,  and  sometimes  there  is  a  wish  to 
kill  those  dependent  on  him  in  order  to  relieve 
them  of  the  impending  ruin.  Food  is  refused  be- 
cause it  cannot  be  paid  for. 

Hypochondriacal  melancholia  is  also  common  in 
old  age.  The  patient  may  believe  he  is  decompos- 
ing and  giving  rise  to  offensive  vapours,  or  that  he 
is  dying  or  dead  ;  or  his  complaints  may  be  limited 
to  the  state  of  his  brain,  his  viscera,  or  his  sexual 
organs.  He  may  feel  that  his  brain  is  split  or 
separated  from  the  cord,  that  it  is  '  sobbing  and 
moaning '  or  that  there  is  a  '  roaring  pain '  in  it. 
There  may  be  a  feeling  of  suffocation  or  delusion 
that  the  heart  has  '  gone.'  The  abdominal  viscera 
may  seem  diseased,  the  food  '  will  not  pass,'  there 
is  '  no  inside,'  the  bowels  are  '  lost '  or  '  completely 
obstructed.'  Patients  with  delusions  of  intestinal 
obstruction  are  extreinely  suicidal  and  obstinately 
refuse  food.  The  diminution  of  sexual  power  and 
desire  associated  with  old  age  may  be  looked  upon 
as  a  '  terrible  disaster  ; '  and  there  may  be  delusions 
as  to  the  size,  structure,  and  form  of  his  penis,  testes, 
urethra,  or  bladder.  Such  patients  are  often  ex- 
tremely suicidal  and  prefer  death  to  the  thought 
that  they  may  have  lost  sexual  power.  Hypochon- 
driacal melancholia  is  much  less  curable  in  old  age 
than  the  before-mentioned  form.  In  some  cases 
the  grouping  of  ideas  of  depression  is  not  strictly 
limited  to  one  variety,  but,  for  example,  hypochon- 
driacal ideas  are  combined  with  delusions  of  perdi- 
tion or  ruin.  In  other  cases  depression  is  associated 
with  suspicion  of  the  motives  of  others,  delusions  of 
unfaithfulness,  irritability,  querulousness,  and  hos- 
tility. Such  patients  are  likely  to  develop  fixed 
delusions  of  persecution. 

2.  Delusional  Insanity  (Senile  Paranoia).— 
This  may  occur  primarily  in  old  age  and  may  exist 
in  the  depressed  or  exalted  form,  the  latter  being 
the  less  common.  Delusions  of  persecution  may 
develop  slowly  without  marked  depression,  with  ill- 
defined  dread  of  injury  to  prospects,  position,  family 
or  life,  commonly  with  hallucinations  of  hearing. 
In  old  women  delusions  of  sexual  persecution  may 
arise  in  association  with  vulvar  or  vaginal  irritation. 
There  maybe  belief  that  rape  is  attempted  at  night, 
or  that  plots  are  laid  against  the  patient's  chastity. 
With  this  there  may  be  delusions  of  being  drugged 
or  chloroformed,  of  being  watched  through  holes  in 
the  wall  or  through  floors,  of  being  X-rayed  or  of 
having  electric  shocks.  The  prognosis  in  these 
cases  is  very  unfavourable. 

3.  Mania. — Mania  may  occur  in  old  age  as  a 
functional  disorder  and  be  recovered  from,  or  it 
may  be  the  forerunner  of  senile  dementia,  or  be 
associated  with  organic  disease  of  the  brain.  Usually 
there  is  a  short  period  of  depression  with  sleepless- 
ness and  then  gradually  increasing  irritability,  out- 
bursts of  violent  temper,  resentment  of  opposition, 
eroticism,  exalted  self-feeling,  and  moral  perversion. 


In  this  state  there  may  be  sexual  crimes  subjecting 
the  patient  to  criminal  prosecution,  or  merely 
lasciviousness,  obscene  conversation  and  acts. 
Offers  of  marriage  may  be  made  to  young  girls  or 
to  designing  women.  The  exaltation  may  show 
itself  in  impossible  schemes  for  making  money,  and 
as  a  result  of  opposition  to  unreasonable  schemes  or 
expenditure.  The  patient  may  alter  his  will  and 
leave  his  property  to  those  who  have  no  claim  to  it. 
There  is  vacillation,  indecision,  impulsive  violence, 
confusion  of  thought,  and  lapses  of  memory.  There 
is  often  great  difficulty  in  treating  a  patient  in  this 
state,  as  the  disorder  may  remain  as  '  simple  mania,' 
and  it  may  be  very  difficult  to  certify  him  as  insane. 
With  enforced  rest  and  care,  however,  this  condi- 
tion may  pass  off,  or  it  may  recur,  or  pass  into  more 
definite  '  acute  mania '  with  excitement,  noisiness, 
violence,  destructiveness,  incoherence,  exalted  de- 
lusions as  to  wealth,  strength,  and  prospects,  and 
dirty  habits.  Occasionally  the  disorder  is  of  the  con- 
fusional  type,  and  in  others  extreme  delirious  ex- 
citement with  complete  loss  of  orientation,  rise  of 
temperature,  and  profound  exhaustion  ends  rapidly 
in  death.  In  all  cases  of  senile  mania  the  memory 
is  more  or  less  affected,  in  some  only  as  a  loss  for 
the  events  of  the  attack,  in  others,  especially  those 
in  whom  the  disease  comes  on  in  later  years,  it  is 
permanently  affected  for  both  recent  and  remote 
events.  There  is  far  more  risk  to  life,  and  danger 
of  permanent  damage  to  mind,  in  senile  mania  than 
in  senile  melancholia,  especially  in  cases  with  marked 
arterial  or  cardiac  degeneration,  chronic  renal 
disease,  or  gross  cerebral  disease.  Senile  mania 
may  be  recovered  from,  but  there  is  almost  always 
inability  to  resume  business,  and  if  there  be  not  loss 
or  weakening  of  memory  there  may  be  emotional 
instability,  irritability,  and  perhaps  loss  of  moral 
sense. 

4.  Dementia. — Dementia  may  arise  primarily 
or  be  preceded  by  functional  mental  disorder.  Its 
development  may  be  spread  over  many  years,  mind 
and  body  failing  together,  or,  in  the  course  of  a  few 
weeks,  it  may  end  in  profound  decay  of  mind,  general 
weakness,  failure  of  nutrition,  and  death  either  from 
general  asthenia  or  some  local  complication  such  as 
cerebral  hsemorrhage  or  thrombosis,  pulmonary 
hypostasis  and  pneumonia,  cardiac  failure,  cystitis, 
or  diarrhoea.  In  some  the  memory  fails  gradually, 
the  patient  passing  comfortably  into  dotage,  needing 
constant  care  but  giving  no  trouble  ;  while  in  others 
there  is  so  much  disturbance  of  conduct  that  constant 
restlessness,  childishness,  loss  of  sense  of  decency, 
impatience  of  control,  and  attempts  to  transact 
business  for  which  there  is  no  mental  power,  render 
care  in  an  asylum  not  only  advisable  but  necessary. 
The  emotions  are  blunted,  or  if  there  is  a  momen- 
tary disturbance  the  effect  passes  away  as  the  cause 
is  forgotten.  Hallucinations  are  rare  in  uncompli- 
cated senile  dementia. 

The  greatest  failure  is  shown  in  the  intellectual 
faculties.  The  memory  for  recent  events  is  espe- 
cially affected.  Daily  events  make  no  impression, 
or  are  forgotten  in  a  few  hours  or  days.  Localities 
or  individuals  make  no  impression,  the  patient 
sometimes  not  recognising  his  own  family  or  house, 
nor  even  remembering  his  name,  the  names  or 
number  of  his  children,  the  extent  of  his  means, 
and  the  people  who  ought  to  benefit  by  his  will. 
All  conception  of  time  is  lost,  and  those  long  dead 
are  spoken  of  as  if  alive.  Habits  of  cleanliness 
disappear,  the  patient  perhaps  exposing  himself 
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almost  unconsciously,  or  passing  urine  or  fteces  in 
his  clothes  or  in  public,  or  indulging,  apparently 
intentionally,  in  filthy  habits.  He  may  be  easily 
led,  and  give  away  his  money  or  sign  documents  at 
the  instance  of  unscrupulous  people,  or  may,  on  the 
ccjntrary,  be  querulous,  obstinate,  and  self-willed. 
Sleep  is  often  disturbed  by  nocturnal  restlessness  or 
talking,  and  by  a  desire  to  get  up.  The  appetite  is 
usually  good,  the  patient  taking  childish  pleasure 
in  his  food.  The  handwriting  may  merely  show 
senile  tremor,  or  be  absolutely  unintelligible  ;  it 
often  gives  evidence  of  the  great  loss  of  memory. 
Although  sexual  power  is  much  diminished  or  lost, 
there  is  often  in  the  early  stage  increased  sexual 
desire. 

The  progressive  nervous  degeneration  is  shown 
by  tremulousness,  feebleness  of  grasp,  and  unsteadi- 
ness of  gait,  with  eventual  loss  of  power  of  walking 
even  without  definite  paralysis.  Eventually  the 
patient  becomes  bedridden,  his  sphincters  cease  to 
act,  swallowing  becomes  more  difficult,  general 
wasting  is  marked,  the  heart  becomes  feeble,  and 
convulsive  seizures  may  occur  and  close  the 
scene. 

In  some  cases  the  symptoms  simulate  general 
paralysis,  but  there  is  less  tendency  to  loss  of  pupil- 
lary light-reflex,  less  characteristic  affection  of 
speech  and  handwriting,  and  greater  liability  to 
liemiplegia,  than  in  that  disease.  True  general 
jiaralysis  may,  however,  occur  in  old  age. 

I'ATHOLOGY. — There  is  general  wasting  of  the 
lirain-substance  with  increase  of  subarachnoid  fluid 
compensatory  to  the  wasting.  To  the  naked  eye 
the  cortex  appears  thin,  pale  or  yellowish,  and 
has  lost  its  characteristic  striation.  Arterial  changes 
are  always  marked.  Extreme  atheroma  of  the 
larger  cerebral  vessels,  as  also  miliary  aneurysms,  are 
often  found,  as  well  as  hfemorrhages  and  throm- 
bosis. Microscopically  there  is  seen  to  be  extensive 
arterio-sclerosis  or  hyaline-fibroid  degeneration. 
The  neurons  show  degenerative  changes  of  the 
primary  type  very  widely  spread,  and  in  advanced 
cases  some  of  them  may  have  disappeared.  There 
is  also  hypertrophy  of  the  neuroglia  throughout 
the  cortex,  and  especially  in  the  neighbourhood  of 
the  degenerated  nerve-cells.  Even  if  there  be  no 
previous  evidence  of  a  large  ha.-niorrhage  or  patch 
of  softening,  the  microscope  will  often  reveal  small 
extravasations  and  minute  areas  of  softening.  The 
dura-mater  is  often  adherent  to  the  calvarium  and 
may  show  hctmatoma  (see  Pachymeningitis 
H.i'MORRHAGlCA)  on  its  inner  surface.  The  pia- 
arachnoid  is  thick,  milky,  and  opaque  in  patches, 
but  strips  readily  from  the  convolutions.  Dege- 
nerative changes  are  commonly  found  in  other 
organs,  especially  the  heart  and  kidneys. 

Treatment.— Many  of  the  milder  cases  of 
senile  dementia  can  of  course  be  treated  at  h(jme  if 
the  means  permit.  The  patient  should  at  first  be 
kept  in  bed  so  as  to  secure  as  much  rest  as  possible 
and  avoid  further  exhaustion  of  strength,  and  to 
relieve  arterial  tension  and  permit  of  the  treatment 
oi  any  loC:d  or  general  disease.  Treatment  must 
be  directed  to  the  elimination  of  any  toxins,  such, 
for  example,  as  are  associated  with  constipation, 
uresmia,  excess  in  nitrogenous  diet,  or  in  alcohol, 
and  to  the  complete  cessation  of  mental  work.  The 
diet  must  be  light,  but  nourishing  and  abundant. 
Regard  must  always  be  had  to  the  question  of 
testamentary  capacity. 

R.  Percy  SxMith. 


VI.  Delusional  Insanity. — Synon.  :  Mono- 
mania, Paranoia. — The  terms  at  the  head  of  this 
section  comprehend  abnormal  mental  conditions 
which  have  puzzled  every  student  of  mental  medi- 
cine. It  is  not  every  insane  person  suffering  from 
delusions  that  can  be  described  as  suftering  from 
delusional  insanity.  Persons  so  affected  are  either 
those  who  have  sense-perceptions  different  from 
the  sane,  and  most  varied  in  their  manifestations  ; 
or  those  who  have  fixed  ideas  which  are  not  removed 
by  argument,  and  which  generally  have  some  direct 
relationship  to  the  preservation  of  the  individual 
himself,  or  his  environmental  existence  in  society. 
Essentially  the  condition  is  chronic,  and  restricted 
to  a  fixed  delusion  upon  one  subject,  but  it  is 
erroneous  to  think  that  the  victim  is  of  sound  judg- 
ment and  healthy  feeling  on  all  others.  If  there 
be  one  symptom  which  is  characteristic  of  this 
condition,  it  is  the  presence  of  hallucinations — 
sense-impressions  not  excited  by  external  stimuli — 
and  mostly  those  of  hearing.  Together  with  sense- 
impressions  wrongly  interpreted  (illusions)  they 
combine  to  develop  and  form  all  possible  varieties  of 
delusions,  and  although  delusions  connote  an  im- 
pairment of  the  highest  faculty  of  reason,  in  these 
cases  there  is  generally  no  marked  mental  weak- 
ness. On  the  contrary  there  is  much  shrewdness 
and  pertinacity,  volition  is  strong,  and  the  emotions 
are  well  under  control,  but  during  a  considerable 
part  of  the  progress  of  the  disease,  the  patient  is 
necessarily  a  source  of  considerable  danger  to  him- 
self and  others.  Much  of  the  violence  and  homi- 
cide which  is  perpetrated  by  the  insane  before 
legal  restraint  is  imposed  is  caused  by  this  class, 
an  important  factor  from  the  medico-legal  point  of 
view. 

We  prefer  the  title  Delusional  Insanity  to  its 
synonyms,  since  it  gives  us  the  most  important 
characteristic  fact  established  by  actual  observation. 
Monomania  was  the  term  applied  to  this  form  of 
mental  aberration  by  Esquirol,  who  considered  it  to 
be  in  the  main  an  exaltation  ;  when  the  fixed  de- 
lusion was  accompanied  with  depression,  he  gave  it 
the  title  of  '  lypemania,'  thus  confusing  it  with  some 
forms  of  melancholia.  English  alienists  have  mostly 
preferred  Delusional  Insanity,  while  Paranoia 
(wapd,  beyond  ;  and  voew,  to  understand)  has  been 
accepted  by  continental  authorities  in  Europe  and 
America.  The  term  Paranoia  has  been  applied 
generally  to  all  chronic  cases  of  insanity,  whether 
primary  or  secondary  ;  and  it  has  been  made  to 
include  all  borderland  cases,  eccentrics,  cranks, 
grumblers,  letter-writers,  and  crazy  persons  of  all 
sorts,  more  especially  those  who  avow  their  belief 
in  symbolism  and  allegorical  expressions  and 
figures.  Persons  evincing  unfounded  and  unreason- 
able credulity,  those  who  believe  in  fetichism  and 
who  embrace  mystic  and  occult  dogmas  have  been 
brought  into  the  same  class,  the  reason  being  that 
an  anachronism  is  looked  upon  as  a  morbid  cha- 
racter ;  that  a  belief  in  alchemy,  or  in  the  power 
of  magnetism  and  electricity,  which  was  compatible 
with  high  intellectual  ability  several  centuries  back, 
is  now  a  sign  of  atavic  degeneracy  ;  that  the  acts 
of  chronic  lunatics  are  reversions  to  earlier  condi- 
tions of  the  human  race  ;  and  that  the  delusions  of 
persecution  so  frequent  in  this  class  are  a  survival 
of  struggles  for  existence  which  were  necessary  in 
ancestral  days  and  lawless  times,  but  which  are 
now  only  an  indication  of  perversion  and  degene- 
ration.   The  real  nature  of  the  conditions  included 
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in  the  term  '  paranoia  '  is  much  disputed.  Mickle 
states  that  all  cases  do  not  belong  to  the  great 
group  of  hereditary  neuroses.  He  describes  the 
following  divisions  of  paranoia :  A,  Depressed — 
(a)  persecutory,  {&)  hypochondriacal,  (c)  querulous ; 
B,  Expansive — (a)  ambitious,  [/>)  religious,  (f) 
erotic.  Our  own  opinion  is  that  this  form — for 
which  the  term  '  paranoia  '  should  not  be  used — is  of 
all  others  that  in  which  heredity  plays  the  chief 
part,  having  a  tendency  to  make  the  disease  apparent 
during  one  or  other  of  the  somatic  crises  through 
which  the  life  of  an  individual  proceeds,  e.  g. 
childhood,  puberty,  adolescence,  the  puerperal, 
climacteric,  or  senile  epoch,  there  being  a  constitu- 
tional tendency  to  mental  disorder  of  a  delusional 
type.  Although  there  is  less  emotional  disturbance 
in  this  form  than  in  any  other  variety  of  insanity, 
it  is  incorrect  to  state  that  there  is  none  ;  for  every 
action  and  every  thought  has  a  distinct  fundamental 
feeling-tone  of  pleasure  or  pain,  and  the  egoistic 
feelings  which  so  predominate  in  these  cases  obtain 
such  an  ascendency  over  the  intellectual  life  that 
the  personality  becomes  completely  changed. 

Having  advocated  the  term  Delusional  Insanity, 
we  include  in  this  class  all  those  who  suffer  from  a 
chronic  form  of  insanity,  whether  hereditary  or 
acquired,  whose  delusions — dominating  the  whole 
mind — appear  to  be  fixed  and  systematised,  and  in 
whom  there  is  not  the  characteristic  emotional  ex- 
altation of  mania  nor  the  self-depreciation  of  melan- 
cholia. 

In  the  hereditary  form,  the  delusions  may  occur 
at  an  early  age,  or  at  any  period  of  life,  and  may 
evolve  into  a  transformation  of  the  intellect,  the  will, 
or  the  emotions  and  sensations.  It  is  this  group 
which  gives  rise  to  the  so-called  monomanias  of  the 
various  faculties,  impulses,  and  obsessions.  Not 
infrequently  there  is  among  this  class  considerable 
eccentricity  or  ability  amounting  even  to  genius,  or 
there  may  be  flagrant  moral  depravity  and  a  total 
lack  of  ethical  feeling.  In  these  cases  the  delu- 
sions may  be  polymorphic,  but  there  is,  as  a  rule,  a 
freedom  from  hallucinations,  and  many  make  tem- 
porary recoveries. 

In  the  acquired  form,  which  is  less  common, 
the  disease  manifests  itself  during  the  best  period  of 
adult  life  (35-45).  The  manifestation  is  preceded 
by  a  period  of  incubation,  lasting  possibly  for  years, 
during  which  there  is  a  morbid  timidity,  hesitancy, 
and  uncertainty,  and  the  onset  is  rarely  abrupt  ;  for 
there  are  no  psychical  or  physical  stigmata,  and 
usually  no  impulses  or  obsessions.  The  delusions 
are  systematised  and  the  consciousness  is  confused 
and  obscured  through  the  multiplicity  of  the  hallu- 
cinations, the  patient  explaining  these  as  due  to 
external  intervention.  The  disease  is  chronic  and 
progressive,  but  there  may  be  lucid  intervals,  during 
which  the  person  may  infect  his  friends,  or,  not 
infrequently  in  asylums,  those  about  him,  upon 
whom  he  is  able  to  impose  his  personality — delire 
double.  The  termination  is  generally  a  slightly 
marked  dementia. 

The  varieties  of  delusional  insanity  are  charac- 
terised in  the  main  by  either:  (i)  exaltation,  or 
(2)  ideas  of  persecution,  and  the  delusions  are  based 
upon  hallucinations  or  illusions  of  the  senses.  The 
hallucinations  have  been  regarded  as  having  their 
situation  in  the  cortical  centres,  and  are  possibly  due 
to  an  abnormal  erethism  of  the  cortex,  and  automatic 
excitation  under  unnatural  conditions  giving  rise  to 
a  nervous  discharge  as  if  provoked  by  a  peripheral 


impression.  The  senses  affected  are  usually  the 
auditory,  not  infrequently  also  the  visual  and  tactile 
— those  upon  which  the  mo^  highly  differentiated 
experiences  depend,  being  the  most  used  and  most 
markedly  evolved  of  the  senses.  This  excitation 
reacts  upon  the  higher  psychical  centres  with  all 
the  reality  of  normal  sensation,  giving  rise  to  pain- 
ful delusions.  Occasionally  also  the  converse  is 
true,  and  the  hallucination  is  awakened  in  the  per- 
ception-centre through  the  influence  of  a  higher 
psychical  region,  so  that  the  idea  or  a  thought  may 
awaken  in  a  sensory  centre  a  representative  S}-mbol, 
such,  for  example,  as  an  auditory  verbal  image, 
followed  afterwards  by  hallucinations  of  hearing. 
It  frequently  happens  that  patients  will  complain  of 
humming,  buzzing,  or  complex  sounds,  before  the 
actual  words  develop,  and  one  of  the  most  common 
explanations  offered  by  those  aflected  when  project- 
ing these  sensations  outwardly,  is  that  '  they '  speak 
so  low,  or  make  sounds  which  are  indistinct,  coming 
from  above  or  below,  by  day  or  by  night.  An 
'  echo '  is  often  complained  of  by  patients,  '  their 
thoughts  are  being  read  and  reverberated  like  an 
echo  ; '  and  acts  committed  by  them  are  believed  to 
be  auditorily  described  and  reproduced.  A  patient 
informs  me  that  it  is  useless  his  writing  to  me,  as 
what  he  writes  is  immediately  repeated  by  '  them  ' 
and  precipitated  into  my  presence  before  his  own 
statement  is  finished.  While  reading  the  newspaper 
one  patient  is  accosted  by  unfriendly  voices,  and  a 
duologue  results  between  the  voices  (auditory  lobe, 
lower  centre)  and  herself  (frontal  lobe,  higher 
centre).  Sometimes  the  sensations  may  appear  as 
internal  voices,  excitation  of  the  auditory  centre 
being  propagated  to  the  motor  word-centre  in 
physiological  connection  with  it,  giving  rise  to  motor 
verbal  or  psychic  halhiciuations,  the  patient  feeling 
the  words  being  uttered  in  her  own  throat  and 
mouth. 

Sensory  disturbances  are  not  uncommon,  and 
patients  may  be  seen  with  weary  persistence  almost 
the  whole  day  brushing  off  imaginary  filth,  fanning 
themselves  from  chemicals,  or  covering  different 
parts  of  their  bodies  from  powders,  or  objectionable 
liquids  which  are  being  thrown,  blown,  or  flicked 
at  and  over  them,  to  their  intense  annoyance  and 
disgust,  and  always,  so  far  as  they  know,  without 
cause.  Olfactory  and  gustatory  hallucinations  are 
infrequent.  The  unusual  experience  and  secret 
character  of  these  all-powerful  and  unceasing  annoy- 
ances cause  theip  to  be  explained  by  the  immediate 
power  of  great  natural  forces,  such  as  magnetism, 
electricity,  waves  of  matter,  hypnotism,  telephones, 
and  microbes,  and  to  be  carried  out  by  powerful 
unrecognised  agencies,  such  as  devils,  anarchists, 
murderers,  witches,  freemasons,  &c.  The  patient 
(whose  personality  becomes  completely  altered, 
owing  to  these  newly  recurring  sensory  troubles  and 
false  ideas,  contributed  by  the  different  morbid 
senses  to  consciousness)  changes  from  passive  self- 
defence,  during  which  he  endured  his  tormentors  in 
silence,  to  active  hostility  (persecuted  persecutors). 
It  is  at  this  period,  and  probably  before  legal  re- 
straint has  been  enforced,  that  the  sufferer  carries 
about  his  person  lethal  weapons,  which  he  may  use 
criminally  against  inoffensive  persons  ;  and  it  is  at 
this  stage  that  the  reason,  led  by  the  influence  of 
hallucinations  of  the  senses,  deduces  both  sensible 
and  improbable  conclusions  side  by  side  (partial  in- 
sanity). It  is  not  surprising  that  irritation  from  an 
unceasing  round  of  imaginary  outrages  should  cause 
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these  unhappy  persons  frequently  to  change  their  en- 
vironment (migrating  mania  of  P'oville),  to  write  to 
conspicuous  personages,  or  commit  crimes  to  '  in- 
voke justice.'  Not  surprising  is  it  either  that  the 
victims  of  this  form  of  insanity  should  occasionally 
end  their  miserable  lives  by  suicide.  A  patient,  a 
literary  man  under  the  delusion  of  continuous  per- 
secution, moved  to  a  solitary  spot  on  the  bank  of 
the  Medway,  vvihence  again  he  moved  to  London, 
and  in  the  middle  of  the  night  clambered  along  the 
parapet  of  his  hotel,  entering  an  adjoining  house, 
where,  anticipating  a  safe  retreat,  he  was  overtaken 
by  the  police,  and  brought  up  on  a  charge  of 
burglary. 

After  an  interval  of  unceasing  annoyance  for 
varying  periods,  and  having  been  the  imaginary 
target  for  every  conceivable  form  of  active  hostility, 
the  patient  begins  to  look  upon  himself  as  the  hero 
of  an  unjustifiable  and  irrepressible  persecution — 
always  suffering  and  never  escaping — and  he  be- 
comes by  slow  gradations  a  self-exalted  martyr.  In 
this  transition  stage  from  persecution  to  exaltation, 
during  which  his  insanity  appears  to  be  recast,  he 
appeals  to  mystic  explanations  to  describe  the  great 
things  that  happen  to  him,  he  coins  new  words  to 
express  his  sensations,  he  invents  weird  signs  to  free 
himself  from  the  persecution  of  unseen  agencies,  and 
he  draws  symbols  of  compasses,  skulls,  books,  stars, 
angles,  diamonds,  &c.,  to  exorcise  spirits  or  remove 
witchcraft  and  sorcery.  Then  follows  a  worn-out 
neurasthenic  stage  of  exhaustion,  when  there  may 
be  mental  torpor,  which  he  explains  by  accusing 
unknown  persons  of  stealing  his  brains  or  subjecting 
his  thoughts  and  torturing  his  body. 

This  type  of  insanity,  composed  of  several  analo- 
gous forms  of  psychosis,  is  not  very  common  in 
asylums,  for  out  of  2500  cases  (1450  females,  1050 
males)  in  Claybury,  delusions  of  persecution  were 
only  markedly  present  in  less  than  20  per  cent,  of 
the  females  and  16  per  cent,  of  the  males,  and 
exaltation  with  systematised  delusions  in  9  per  cent, 
of  the  women  and  6  per  cent,  of  the  men. 

KoKERT  Jones. 

VII.  Imperative  Ideas. — Synon.  :  Fr.  Obses- 
sions incntalc:  ;  Ger.  Zivatii^vorstclluugc^i. 

Definition. — A  pathological  state  in  which  the 
mind  is  dominated  by  one  idea,  compelling  the 
patient  to  do  something  or  avoid  something. 

Mental  besetments  or  obsessions  are  very  signi- 
ficant symptoms,  occurring,  as  they  always  do,  in 
neurotic  subjects.  They  vary  greatly  in  character, 
and  though  apparently  trivial  at  first  may  subse- 
quently assume  great  importance.  Many  are  of  a 
simple  character :  one  person  is  obliged  to  count 
the  gas-lamps  or  the  numbers  of  the  houses  ; 
another  must  tread  the  pavement  carefully,  avoid- 
ing the  joints  or  stepping  on  them  ;  another  must 
touch  certain  things,  like  E)r.  Johnson,  who  touched 
the  posts  as  he  walked  the  streets.  Some  must 
spell  the  names  over  shops  and  go  back  to  see  if 
they  have  spelled  them  right.  Others  are  domi- 
nated by  various  fears :  they  cannot  look  down 
from  a  window,  a  cliff,  or  other  high  place  without 
a  desire  to  throw  themselves  down  ;  or  cannot  sit  in 
a  crowded  room  unless  they  are  close  to  a  door  ;  or 
are  in  constant  dread  of  touching  or  having  touched 
something  dirty  or  infectious,  and  spend  their  lives 
in  washing  their  clothes  or  hands.  This  is  often 
carried  to  extremes,  the  sufferer  fearing  not  merely 
dirt  but  disease,  such  as  syphilis,  or  defilement  of 


his  food,  so  that  he  will  eat  nothing  except  what  he 
cooks  himself.  Such  ideas  overwhelming  a  man's 
whole  life,  though  perhaps  aljsurd  at  first,  render 
him  quite  incapable  of  taking  care  of  himself  or  his 
affairs. 

Though  these  besetments  vary  greatly,  they  may 
roughly  be  divided  into  those  characterised  by  a 
desire  or  impulse  to  do  something  absurd  or  foolish  ; 
and  those  arising  from  a  dread  or  doubt — a  doubt  as 
to  whether  the  patient  has  done  right,  a  desire  to  do 
it  over  again,  or  a  dread  that  something  is  going  to 
befall  him.  The  most  trivial  matters  assume  the 
greatest  importance  and  render  life  not  worth  living. 
If  we  look  for  the  very  beginnings  of  such  obses- 
sions we  find  them  in  the  tricks  which  some 
display — tricks  with  the  hands,  tricks  with  the  feet, 
tricks  of  gesture,  walk,  or  dress  ;  or  in  tear  of  the 
dark,  fear  of  robbers,  ghosts,  and  the  like.  All 
such  persons,  whether  adults  or  children,  are 
neurotic,  many  displaying  an  insane  diathesis 
which  fully  explains  the  phenomena.  No  such  ob- 
sessions, however  slight  or  absurd,  should  be 
neglected.  At  the  outset  they  may  be  overcome  ; 
later  they  gain  the  mastery.  All  tricks  in  chil- 
dren should  be  sternly  repressed,  and  their  fears 
should  be  judiciously  treated,  not  by  ridicule  but  l)y 
example  and  encouragement.  The  bringing  up  of 
such  children  is  of  great  importance,  and  no  pains 
should  be  spared  to  repair  their  degenerated  con- 
stitution. If  the  tricks  and  besetments  do  not  begin 
until  adult  life,  they  equally  demand  attention. 
At  first  a  patient  may  overcome  them,  and  should 
be  urged  in  every  way  to  resist  the  impulse  and  to 
put  aside  the  fear  ;  and,  according  to  the  material  to 
be  worked  on,  we  may  succeed  or  not.  Sometimes 
the  idea  may  change,  and  in  place  of  one  fear 
another  may  arise,  and  unfortunately  in  many  cases 
there  is  an  advance  from  slight  to  graver  forms,  and 
the  patient  is  possessed  by  impulses  of  a  violent 
kind,  or  fears  which  render  him  dangerous  to  him- 
self or  others. 

Mickle  points  out  that  the  best  description  of 
some  forms  of  obsession  is  to  be  found  in  the  pages 
of  Lavengro,  by  George  Borrow,  who,  he  believes, 
under  the  guise  of  different  personages  in  the 
romance  described  his  own  case. 

Not  long  ago  a  lady  from  the  fear  of  contamina- 
tion would  take  no  food  but  what  she  ate  outside 
the  house  or  cooked  herself ;  and  washed  her  arms 
and  hands  with  carbolic  acid  till  they  were  a  mass 
of  sores.  Clouston  narrates  the  case  of  a  medical 
man  who  placed  himself  under  restraint  because  he 
was  haunted  by  an  impulse  to  commit  murder  or 
suicide.  All  such  should  be  carefully  observed  aind 
recorded,  as  they  throw  great  light  on  criminal 
cases  and  on  the  evidence  to  be  given  in  courts  of 
law.    See  Impulsive  Insanity. 

G.  F.  Blandfokd. 

VIII.  Impulsive  Insanity. — Violent  acts  are 
committed  under  an  insane  impulse  by  many 
patients  whose  insanity  is  plain  and  acknowledged. 
They  may  be  done  under  the  influence  of  delusions 
or  hallucinations  ;  but  the  term  inipidsive  insanity 
is  commonly  applied  to  a  disorder  manifested,  not 
by  delusions  and  similar  symptoms,  but  by  acts  of 
violence  to  which  a  patient  is  driven  by  blind,  un- 
controllable, and  morbid  impulse,  wherebv  the  will 
and  the  reason  are  overpowered  for  a  'lon<Ter  or 
shorter  time.  These  are  for  the  most  part  acts  of 
suicide  or  homicide  ;  and  in  connection  with  the 
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latter,  great  controversy  has  arisen  as  to  the  re- 
sponsibility of  persons  committing  them.  Here,  as 
in  moral  insanity,  there  are  no  delusions ;  frequently 
no  change  will  have  been  detected  in  the  individual 
prior  to  the  act,  nor  will  there  be  observers  of  it. 
And  it  is  a  fact  that  the  impulse  may  be  satisfied 
and  exploded  in  the  act,  and  having  thus  found  a 
vent  may  be  felt  no  longer,  at  any  rate  for  a  time. 

Impulsive  acts  of  violence  are  committed  con- 
tinually in  asylums,  and  many  patients  on  recovery 
have  related  the  history  of  the  impulsive  feeling  and 
their  difficulty  or,  it  may  be,  their  failure  to  control 
it.  A  medical  man  placed  himself  in  Morningside 
Asylum,  being  haunted  by  a  constant  impulse  to 
commit  homicide  or  suicide  which  he  feared  he 
could  no  longer  resist.  He  had  been  overworked, 
but  with  rest  and  treatment  recovered,  returned  to 
his  hard  practice,  and  relapsed.  A  youth  nearly 
murdered  his  mother  from  homicidal  impulse  which 
he  vainly  tried  to  resist.  He  had  been  peculiar 
from  twelve  years  of  age,  and  noticed  as  such  by 
his  fellow  clerks.  Such  insane  impulses  may  exist 
without  apparent  symptoms,  and  without  dis- 
coverable delusion  or  hallucination.  They  are  akin 
to  the  imperative  ideas  or  obsessions  which  beset 
some  people  {see  Imperative  Ideas).  Such  tricks 
in  the  neurotic  may  develop  till  the  obsession  be- 
comes a  possession  and  rules  the  whole  life.  Thus 
may  these  persons  advance  to  insanity,  their  higher 
centres  losing  control  more  and  more,  and  these 
absurd  and  harmless  but  imperative  ideas  becoming 
delusions  or  leading  to  insane  acts. 

Many  acts  of  violence  are  committed  through  de- 
lusion or  hallucination,  though  this  may  not  be 
recognisable  without  much  searching,  or  not  till 
after  a  long  time.  Orange  mentions  a  woman  who 
murdered  her  child  and  was  acquitted  as  insane,  the 
act  being  looked  upon  as  one  of  sudden  uncon- 
trollable iiTipulse.  But  at  Broadmoor  she  confessed 
that  she  did  not  want  to  live  and  remembered  that 
she  thought  it  would  be  the  right  thing  to  kill  the 
children  before  she  killed  herself.  The  act  was 
committed  under  a  delusion.  A  large  number  of 
insane  and  apparently  impulsive  acts  arise  from 
hallucinations  of  hearing,  '  voices '  as  they  are 
called.  Many  a  murder  has  been  committed,  the 
victims  being  perfect  strangers,  because  the  lunatic 
has  heard  a  '  voice  '  calling  him  filthy  names  or 
commanding  him  to  kill.  These  '  voices  '  become 
a  terrible  persecution  and  cause  intense  anger 
against  the  unknown  persecutors.  And  if  on  some 
occasion  the  patient  fancies  that  he  hears  them 
from  a  chance  bystander,  he  may  murder  him  not 
from  an  uncontrollable  impulse,  but  from  the  delu- 
sion. Yet  the  hearing  of  such  voices  is  often  care- 
fully concealed  and  may  require  close  search. 

The  medical  witness  will  in  the  case  of  homicide 
carefully  examine  and  pay  special  attention  to  the 
following  points  :  — 

(a)  The  nature  and  character  of  the  act  must  be 
noted.  The  presence  or  absence  of  motive  may 
often  assist  us.  When  the  victim  is  near  of  kin  and 
dearly  loved,  suspicion  of  insanity  will  at  once 
arise.  When,  on  the  other  hand,  it  is  a  perfect 
stranger,  never  before  seen,  where  there  has  been 
no  previous  meeting  or  quarrel,  the  same  suspicion 
will  arise.  The  method  of  the  act  may  guide  us 
somewhat,  but  not  much.  There  may  be  pre- 
meditation, though  generally  there  is  not. 

(b)  The  demeanour  of  the  prisoner  after  the  act 
may  assist  us.     Were  there,  or  were  there  not. 


attempts  to  conceal  it,  or  to  escape  detection  and 
arrest,  and,  if  so,  what  was  the  nature  of  them? 
What  was  said  in  explanation  ?  It  sometimes  hap- 
pens that  there  is  complete  unconsciousness  or  for- 
getfulness  of  what  has  occurred,  and  we  may  then 
strongly  suspect  the  presence  of  epilepsy. 

(e)  We  must  closely  inquire  into  the  family  his- 
tory, and  shall  often  find  that,  in  cases  of  impulsive 
homicide,  the  family  of  the  accused  has  suffered 
with  insanity.  And  where  this  is  so,  we  may  also 
find  that  from  youth  the  accused  has  been  deficient 
and  weak  in  intellect,  or  odd  and  eccentric.  The 
weak-minded,  in  fact,  may  be  grouped  in  a  special 
class  of  homicides.  As  there  is  a  weak-minded 
moral  insanity,  so  there  is  a  weak-minded  impulsive 
homicidal  insanity,  the  sufferers  from  which  have 
not  infrequently  been  hanged,  their  insanity  not 
having  been  sufficiently  marked  to  absolve  them 
from  legal  responsibility.  Fits  in  childhood  may 
contribute  to  this  state.  And  throughout,  at  the 
age  of  puberty,  or  in  adult  life,  there  may  be  slight 
but  sure  indications  of  the  insanity  that  has  been 
inherited,  which  are  displayed  in  an  impulse  to 
mischief,  homicide  or  suicide,  even  as  in  others 
the  tendency  is  shown  in  ordinary  attacks  of  in- 
sanity. 

(d)  We  must  look  very  closely  for  symptoms  or 
a  history  of  epilepsy.  Such  indications  as  nocturnal 
micturition  or  a  bitten  tongue  may  guide  us  to  the 
truth  ;  while  in  acknowledged  epileptics  it  may 
happen  that  the  homicidal  attack  takes  the  place  of 
the  ordinary  convulsion,  and  without  the  occurrence 
of  the  latter  there  may  be  a  period  of  unconscious- 
ness and  unconscious  action  lasting,  perhaps,  for 
days.    See  Epileptic  Insanity. 

The  occurrence  of  one  homicidal  attack  of  a 
strange  or  anomalous  character  may  make  us  fear 
its  recurrence  ;  and  when  we  have  to  examine  a 
criminal  who  has  committed  one  act  of  this  kind,  it 
is  important  to  inquire  whether  he  has  ever  at  any 
former  time  done  any  sudden  act  of  violence  of  a 
similar  description.  For  this  reason  such  patients 
should  not  be  released  from  an  asylum,  except 
under  special  precautions. 

G.  F.  Blandford. 

IX.  Mental  Stupor  and  Catatonia  (Kara, 
down  ;  t6vos,  tension). — Stupor  is  a  state  in  which 
the  outward  signs  of  mentation  are  in  abeyance. 

/Etiology. — This  is  the  same  as  in  other  forms 
of  insanity.  Among  the  stresses  most  likely  to 
produce  this  condition  are  mental  or  moral  shock, 
and  sexual  excess  in  an  unstable  individual. 

Classification. — There  are  three  forms  of 
stupor  recognisable:  (l)  Anergic  Stupor;  (2)  De- 
lusional Stupor,  or  Melancholia  Attonita  ;  and  (3) 
Secondary  Stupor.  The  terms  '  primary  dementia' 
and  '  acute  dementia  '  are  sometimes  used  for  certain 
cases  of  anergic  stupor.  These  terms  are  mis- 
leading because  they  erroneously  bring  these  curable 
conditions  into  the  category  of  true  dementia  which 
is  permanent  weakmindedness  and  an  incurable 
condition. 

Symptoms. — For  brevity  and  convenience  we 
shall  take  the  symptoms  of  anergic  stupor  and 
delusional  stupor  together,  merely  pointing  out  the 
distinction  between  them,  for  not  uncommonly  the 
two  forms  are  observed  to  interchange  in  the  same 
patient.  The  mental  symptoms  are  to  a  large 
extent  negative  in  character.  The  patient  stands 
or  sits  unoccupied  with  a  vacant  expression,  and  he 
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takes  no  apparent  heed  of  his  surroundings.  There 
is  marked  mutism,  and  saliva  not  uncommonly 
dribbles  from  the  mouth.  The  pupils  are  dilated. 
Food  is  refused,  and  when  placed  in  the  patient's 
mouth  may  remain  there  for  a  long  time  unmasti- 
cated.  The  extremities  are  cold  and  blue  and  fre- 
quently fedematous.  The  pulse  is  feeble,  and 
respiration  is  slow  and  shallow.  The  evacuations 
are  passed  involuntarily,  and  the  patient  usually 
suffers  from  constipation.  Nutrition  fails  rapidly  as 
in  many  other  forms  of  acute  mental  disorder.  The 
hair  and  nails  become  brittle,  pustules  and  small 
superficial  abscesses  may  occur,  indicating  nutritional 
change  in  the  skin.  There  is  amenorrhcea  in  the 
female.  At  night  the  patient  may  remain  quietly 
in  bed,  but  sleep  is  usually  very  deficient.  The 
memory  is  said  to  vary  in  the  two  conditions.  In 
the  anei'gic  form  the  memory  is  almost  absent,  so 
that  on  recovery  the  patient  remembers  little  or 
nothing  of  his  illness  ;  on  the  other  hand  with  the 
delusional  type  memory  may  be  fairly  accurate. 
Delusions  may  or  may  not  be  present  in  the  anergic 
form,  but  they  form  an  important  symptom  in 
melancholic  stupor.  Probably  the  condition  of  the 
patient  is  one  in  which  his  mind  is  preoccupied  and 
dominated  by  some  delusion  which  causes  him  to 
look  upon  those  about  him  as  his  enemies  and  per- 
secutors. In  anergic  stupor  the  patient,  though 
dependent  on  others  to  look  after  him,  is  unresistive 
and  apathetic  ;  he  can  be  dressed,  fed,  and  attended 
to  without  difficulty  :  on  the  other  hand  a  case  of 
melancholic  stupor  will  usually  resist  everything 
that  is  done  for  him. 

In  secondary  stitpor  or  post-maniacal  stupor  the 
symptoms  closely  resemble  those  already  described, 
but  differ  in  that  the  stuporose  condition  is  more 
transitory  and  usually  less  severe.  In  these  cases 
the  patient  can  usually  be  aroused,  and  often  be 
persuaded  to  speak  ;  in  fact  in  its  milder  form  the 
condition  is  purely  one  of  lethargy  and  apathy. 

Stoddart  supports  the  above  classification  of 
stupor,  which  is  based  on  mental  symptoms,  by  his 
observation  of  certain  physical  signs  in  these  con- 
ditions. Delusional  stupor  (R-Ielancholia  attonita) 
in  common  with  other  forms  of  melancholia  is 
characterised  by  a  form  of  rigidity  which  mostly 
affects  the  muscles  of  the  trunk  and  larger  joints. 
Cases  of  post-maniacal  stupor  or  secondary  stupor 
show  a  form  of  anaesthesia  which  alTects  the  limbs, 
especially  at  their  peripheral  parts.  In  anergic 
stupor  the  above-mentioned  rigidity  is  wanting,  but 
in  its  stead  we  find  either  the  cataleptic  condition 
known  as  fiexibilitas  cerea  or  complete  flaccidity. 
Similarly  the  anresthesia  described  above  is  wanting 
in  anergic  stupor  ;  these  patients  do  not  react  to 
painful  stimuli,  but  this  is  not  due  to  true  analgesia, 
since  the  patients  on  their  recovery  recall  vividly 
the  details  of  the  investigation. 

Catatonia. — This  disorder  was  first  described 
by  Kahlbaum  in  1874.  It  is  a  form  of  insanity  by 
no  means  common  in  Great  Britain.  It  is  divided 
into  stages.  During  the  first  few  weeks  the  con- 
dition is  one  of  ordinary  depression,  followed 
sooner  or  later  by  excitement.  This  exxitement  is 
shown  either  by  a  period  of  acute  mania  or  by  a 
state  of  agitated  melancholia.  The  second  stage  is 
ultimately  followed  by  a  condition  which  is  marked 
by  immobility  with  rigidity  (attonita)  ;  this  is  the 
characteristic  stage  of  the  disorder.  There  is  now 
absence  of  all  spontaneous  movement,  and  with 
this  more  or  less  complete  immobility.  Passive 


movements  are  met  by  a  powerful  resistance  (nega- 
tivism). This  rigid  immobility  not  infrequently  is 
from  time  to  time  interrupted  by  movements  in- 
cessantly repeated  in  an  automatic  manner  (stereo- 
typed movements].  Throughout  this  stage  mutism 
is  a  characteristic  symptom,  but  this  mutism  may 
be  broken  by  periods  during  which  the  patient 
repeats  words  or  phrases  in  a  monotonous  and  auto- 
matic manner  (verlngcration).  The  other  symptoms 
of  catatonia  resemble  those  found  in  ordinary  stupor. 
Vaso-motor  disturbances  are  common,  respiration  is 
usually  shallow  and  slow.  There  is  not  infrequently 
refusal  of  food.  If  the  patient  does  not  recover  he 
generally  passes  on  into  a  condition  of  ordinary 
secondary  dementia,  but  in  addition  the  symptoms 
of  stereotyped  movement  and  verbigeration  as  a 
rule  persist. 

Prognosis. — The  prognosis  of  anergic  stupor  is 
fairly  good,  although  in  a  limited  number  of  cases 
the  recovery  is  delayed  for  as  long  as  three  years. 
In  the  delusional  type  of  the  disorder  and  catatonia, 
the  chances  of  recovery  are  not  so  hopeful.  The 
peculiar  liability  to  phthisis  must  never  be  lost  sight 
of  in  dealing  with  all  forms  of  stupor.  Cases  of 
secondary  stupor  usually  get  well  ;  in  fact  this  con- 
dition is  commonly  a  stage  on  the  road  to  recovery. 

Treatment  The  treatment  of  all  forms  of 

stupor  must,  during  the  early  stages,  be  stimulating 
and  supporting.  Food  must  be  generous  and  plen- 
tiful ;  and  if  nourishment  is  refused  artificial  feeding 
must  be  resorted  to  without  delay.  Constipation 
must  be  relieved,  and  the  bov/els  regulated.  In 
some  cases  massage  and  passive  exercises  have 
proved  beneficial :  in  others  cold  or  tepid  shower- 
baths  may  be  used  with  advantage,  but  these  must 
not  be  persisted  in  if  there  is  no  good  reaction  fol- 
lowing the  bath.  Turkish  baths  of  .short  duration 
may  be  also  tried.  General  tonics  should  be  pre- 
scribed, and,  if  necessary,  stimulants.  Maltine  and 
cod-liver  oil  should  be  given  once  or  twice  a  day  if 
there  is  loss  of  weight.  Maurice  Craig. 

X.  Moral  Insanity.  —  Synon.  :  Fr.  Alanie 
sans  Del  ire;  Folie  Kaisonuante;  Monojuanie  Affec- 
tive ;  Ger.  Gemiitlisumiinsiun. 

Under  the  names  of  moral  insanity,  emotional 
insanity,  impulsive  insanity,  affective  insanity,  has 
been  described  the  disorder  of  certain  patients, 
which  is  manifested  by  insane  actions  and  conduct 
rather  than  by  insane  ideas,  delusions,  or  hallucina- 
tions. Such  persons  are  sometimes  said  to  be  of 
whole  and  perfect  intellect,  though  unsound  in  the 
moral  and  emotional  part  of  their  brain.  They 
come  under  the  notice  of  medical  men  not  so  much 
for  purposes  of  treatment  as  for  diagnosis.  Their 
conduct  being  chiefly  displayed  in  foolish  or  violent 
acts,  they  require  to  be  restrained,  and  the  question 
arises,  Is  this  conduct  badness  or  madness  ?  Are 
they  responsible  for  it  or  not  ? 

Objections  have  been  made  to  the  term  moral 
insanity,  and  it  has  been  proposed  to  call  it  insanity 
without  delusion,  inasmuch  as  it  does  not  constitute 
a  defined  and  well-marked  disease,  like  acute 
delirium  or  general  paralysis.  Every  patient  may 
at  one  time  or  other  be  '  morally  insane  ' — that  is, 
may  not  have  reached  the  stage  of  delusions,  or 
may  have  recovered  from  it,  and  every  patient  may 
commit  'impulsive'  acts  of  violence,  whether  his 
insanity  is  displayed  in  other  ways  or  not. 

B}-  moral  insanity  is  to  be  understood  a  disorder 
of  mind  shown  by  an  entire  change  of  character 
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and  habits  ;  by  extraordinary  acts  and  conduct — 
extravagance  or  parsimony  ;  false  assertions  and 
false  views  concerning  those  nearest  and  dearest — 
but  without  absolute  delusion.  Such  a  change  may 
be  noticed  following  any  of  the  ordinary  causes  of 
insanity.  It  may  follow  epileptic  or  apoplectic 
seizures,  or  may  be  seen  after  a  period  of  drinking. 
Its  approach  is  gradual,  as  a  rule,  rather  than 
sudden  ;  and  the  extraordinary  character  of  the  acts 
may  not  at  first  be  so  marked  as  subsequently. 
Friends  wonder  that  a  man  should  say  this  or  that, 
or  should  do  things  so  foreign  to  his  nature  and 
habits,  but  some  time  may  elapse  before  they  can 
convince  themselves  that  such  conduct  is  the  result 
of  disease  ;  and  the  acts  may  be  such  that  many 
will  look  upon  them  even  to  the  last  as  signs  merely 
of  depravity.  Such  insanity,  of  course,  varies  in 
degree.  When  it  is  well  marked,  and  the  conduct 
is  outrageous,  there  will  be  no  difficulty  in  the 
diagnosis.  But  it  may  be  less  marked,  and  may 
consist  of  false  and  malevolent  assertions  concerning 
people,  even  the  nearest ;  or  of  little  plots  and  traps 
to  annoy  others,  in  which  great  ingenuity  and 
cunning  may  be  displayed.  And  there  will  be  the 
greatest  plausibility  in  the  story  by  which  all  such 
acts  and  all  other  acts  will  be  explained  away  and 
excused.  It  would  seem  sometimes  as  if  a  universal 
badness  had  taken  possession  of  the  individual,  yet 
a  badness  so  inexplicable  that  it  can  only  be  looked 
upon  as  madness.  Where  we  can  ascertain  that 
this  condition  of  things  is  something  which  has 
come  over  the  patient,  being  formerly  absent,  and 
that  he  is  altogether  changed,  we  may  suspect 
insanity.  But  much  examination  and  opportunity 
for  examination  may  be  needful  before  we  can  sign 
a  certificate,  for  such  people  are  often  very  acute, 
and  quite  on  the  alert.  They  have  no  scruples 
about  falsehood,  and  will  deny  or  justify  everything 
with  which  they  are  taxed  ;  and  where  the  insanity 
is  manifested  in  conduct,  the  medical  man  may 
never  be  a  witness  of  it,  and  is  obliged  to  receive 
on  hearsay  that  which  the  patient  strenuously 
denies.  Careful  inquiry,  however,  will  probably 
reveal  the  origin  and  cause  of  the  change.  There 
may  have  been  a  period,  though  short,  of  acute 
insanity — as  acute  mania  or  melancholia — which 
passed  away  and  left  this  as  a  permanent  condition  ; 
or  it  may  be  the  precursor  of  a  more  advanced 
stage  of  the  disorder,  one  marked  by  the  ordinary 
symptoms,  as  delusions  and  hallucinations.  If  the 
change  has  been  rapid  and  progressive,  if  the 
sufl'erer  has  become  more  and  more  outrageous  and 
eccentric,  it  is  likely  that  in  a  short  time  unmis- 
takable insanity  will  be  displayed  ;  but  some  cases 
progress  slowly,  and  steps  for  restraint  have  to  be 
taken  before  anything  like  delusion  is  to  be  found. 
It  may  be  necessary  to  prevent  a  man  from 
squandering  all  his  property — a  common  symptom 
in  this  variety — or  from  wandering  from  home  and 
absenting  himself  no  one  knows  where,  or  keeping 
low  company.  And  when  a  man  previously  quite 
sober  suddenly  takes  to  drinking,  the  question  may 
arise  whether  this  is  not  the  effect  of  insanity. 
Great  difficulty  may  be  found  in  proving  the  latter, 
but  unquestionably  it  is  often  the  case.  Here, 
however,  if  the  habit  is  indulged  in,  the  patient 
will  most  likely  get  rapidly  worse,  and  then  restraint 
will  be  more  easily  enforced.  An  alteration  in 
habits  and  conduct  is  not  infrequently  found  in  the 
aged,  and  may  be  manifested  by  drinking  or 
deljauchery  or  general  emotional  change.    Here  a 


comparison  with  the  former  life  of  the  individual 
may  assist  the  diagnosis.    See  Senile  Insanity. 

Moral  insanity  may  be  the  precursor  of  general 
paralysis  ;  it  may  also  be  the  sequel  and  result  of 
a  more  severe  insanity  ;  it  may  be  the  outcome  of 
apoplexy,  or  of  a  blow  or  other  damage  to  the 
brain.  It  may  be  one  of  the  alternating  states  of 
the  so-called  folic  circidaire.  Here  a  period  of 
depression  alternates  with  one  of  excitement,  gaiety, 
self-glorification,  or  irascibility,  and  the  latter  may 
be  one  closely  resembling  that  usually  called  moral 
insanity,  and  evidenced  by  exaggerated  conduct 
and  absurd  acts.  It  may  follow  a  simple  attack  of 
epilepsy,  or  may  be  the  precursor  of  such  attacks, 
being  a  part  of  that  epileptic  condition  known  as 
masked  epilepsy.    See  Epileptic  Insanity. 

The  one  constant  and  marked  feature  of  this 
insanity  is  the  absence  of  delusion  ;  but  we  are  not 
on  this  account  to  argue  that  the  intellect  is  sound. 
There  is  often  great  acuteness  and  cunning  dis- 
played by  such  patients,  yet  along  with  the  cunning 
there  may  be  the  most  silly  and  foolish  conduct. 
Often  there  is  great  acuteness  shown  by  those  who 
have  delusions,  but  because  of  the  latter  we  say 
their  intellect  is  disordered.  Yet  it  is  proof  of 
disorder  of  the  intellect  if  a  patient  spends  his 
capital  as  though  it  were  income,  defends  and 
justifies  the  most  outrageous  acts,  and  cannot  be 
made  to  see  that  they  are  outrageous.  Close 
examination  will  probably  reveal  the  fact  that  there 
is  very  considerable  intellectual  lesion  in  these 
cases.  There  is  a  want  of  the  power  of  attention 
and  concentration  of  ideas  on  a  subject.  A  patient 
commences  a  story  of  his  grievances,  and  in  two 
minutes  is  far  away  from  his  theme,  and  is  boasting 
of  his  virtues  or  conduct,  and  no  amount  of  bringing 
back  will  enable  him  to  give  a  definite  and  succinct 
account  of  what  he  has  to  complain  of.  Such 
rambling  is  a  marked  symptom  of  this  insanity,  and 
a  strong  indication  of  a  weakened  intellect. 

There  is  one  moije  form  of  moral  insanity  which 
is,  perhaps,  the  hardest  of  all  to  diagnose  and 
estimate.  It  is  the  congenital  moral  defect  oc- 
casionally met  with  in  persons  who  have  been 
from  birth  odd  and  peculiar,  and  incapable  of 
acting  and  behaving  like  other  people.  They  can 
hardly  be  called  idiots  or  imbeciles,  for  they  may 
exhibit  a  considerable  amount  of  intellect  and  even 
genius  in  certain  special  directions.  We  shall 
generally  find  that  they  are  the  offspring  of  parents 
strongly  tainted  with  insanity,  epilepsy,  or  alcoho- 
lism, and  many  in  childhood  are  the  subjects  of 
fits,  chorea,  or  other  neuroses.  They  are  in- 
capable of  being  instructed  like  other  boys  and 
girls  ;  are  often  frightfully  cruel  towards  animals,  or 
their  brothers  and  sisters  ;  and  seem  utterly  in- 
capable of  telling  the  truth  or  understanding  why 
they  should  do  so.  The  offspring  of  intemperance 
and  poverty,  and  often  lacking  the  special  training 
which  is  essential,  they  become  the  chronic  inmates 
of  prisons,  and  it  is  most  difficult  both  for  medical 
and  other  prison  officials  to  say  how  far  they  are 
responsible,  and  how  far  not.    See  Idiocy. 

G.  F.  Blandford. 

XI.  Insanity  In  special  Diseases. 

Brain,  Tumours  of  the. — Brain-tumours  in 
some  cases  affect  the  mind  to  a  considerable  extent. 
The  symptoms  depend  on  the  parts  of  the  brain 
involved.  Generally  with  advancing  pressure  due 
to  growths  within  the  skull,  sluggishness,  indolence, 
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loss  of  will-power,  and  general  disregard  of  the 
surroundings  and  of  conventional  duties  are  noticed, 
along  with  somnolence,  disregard  of  cleanliness, 
and  irritability.  It  has  been  noted  by  Wilks  that 
patients  with  brain-tumours  and  coarse  brain- 
disease  often  have  their  hands  placed  over  the 
genitalia.  Optic  neuritis  and  implication  of  cranial 
nerves  assist  diagnosis.    See  Brain,  Tumours  oI'". 

Cholera. — Few  cases  are  admitted  into  asylums 
during  epidemics  of  cholera,  but  there  are  many 
cases  of  acute  mental  disorder  associated  with  the 
disease.  Acute  mania  may  arise  or  simple  melan- 
cholia, often  of  the  stuporose  or  hypochondriacal 
type.  Delusional  insanity  with  ideas  of  persecution 
has  also  been  described,  and  permanent  mental 
weakness  has  been  seen  by  the  writer  following  an 
attack  of  cholera.  In  most  cases  where  the  disease 
itself  has  passed  the  patient  recovers  from  the  mental 
sequela;. 

Chorea. — Chorea  has  been  shown  by  Gowers 
to  occur  more  in  neurotic  families  than  in  others. 
In  nearly  all  cases  there  is  more  or  less  marked  mental 
weakness,  which  depends  on  the  duration  of  the 
disease,  the  severity  of  the  movements,  and  the 
physical  health  of  the  subject.  Age  too  has  a  dis- 
tinct influence  :  the  younger  the  child  the  greater 
the  danger  of  permanent  mental  defect.  The  best 
treatment  is  time  and  healthy  surroundings,  with 
organised  gymnastics  ;  sea-air  and  simple  diet  are  also 
useful.  In  some  of  the  older  cases  of  chorea  a  delirious 
state  may  arise,  and  this  may  pass  into  true  de- 
lirious mania  of  the  most  dangerous  type.  Death 
generally  occurs  in  such  cases  ;  the  only  hope  lies 
in  the  administration  of  abundant  fluid  food  with 
stimulants.  As  an  after-effect  of  the  delirium  there 
is  great  tendency  to  some  mental  weakness  which 
is  allied  to  the  weakness  of  neurasthenia,  and  needs 
rather  rest  than  stimulation. 

Diabetes. — Diabetes  is  common  in  neurotic 
families  ;  thus  insane  or  highly  neurotic  parents 
often  have  diabetic  offspring,  and  diabetic  parentage 
may  lead  to  neurosis  in  the  next  generation.  With 
diabetes  there  may  be  acute  mania,  but  it  is  more 
common  to  meet  with  mental  weakness  and  melan- 
cholia of  a  hypochondriacal  type.  In  some  diabetics, 
when  mental  disorder  appears,  the  sugar  disappears 
from  the  urine,  at  least  for  a  time.  Diabetes  not 
infrequently  occurs  in  general  paralytics.  In  these 
the  sugar  may  disappear  for  a  time,  but  returns 
when  the  patient  passes  into  dementia.  In  insanity 
associated  with  diabetes  treatment  must  be  directed 
to  the  latter  disease. 

Disseminated  sclerosis  may  give  rise  to 
symptoms  of  mental  disorder  resembling  in  many 
ways  the  symptoms  of  general  paralysis  of  the  in- 
sane, especially  that  form  which  has  been  called 
'  adolescent '  or  '  developmental  general  paralysis.' 
The  chief  characteristics  which  distinguish  dissemi- 
nated sclerosis  are  the  absence  of  syphilitic  history, 
the  peculiar  staccato  speech,  the  rhythmic  tremor 
'il  the  upper  extremities,  and  the  irregular  paralysis 
(if  certain  groups  of  muscles. 

Exophthalmic  Goitre. — The  true  relationship 
I  if  this  disease  to  insanity  is  not  fully  understood, 
but  we  recognise  first  the  occurrence  of  Graves's 
disease  in  neurotic  families ;  next,  that  it  may 
definitely  affect  the  nature  of  the  symptoms  ;  and 
linally,  that  there  are  a  few  cases  in  which  the 
mental  and  bodily  disorders  are  directly  connected. 
It  is  noteworthy  that  only  one  or  two  of  the  charac- 
teristic symptoms  of  exophthalmic  goitre  may  be 


present  along  with  mental  disorder,  as  in  some 
cases  of  general  paralysis  ;  and  also  that  the  mental 
and  bodily  symptoms  may  be  present  together  in 
recurring  mental  illnesses.  Owing  to  the  peculiar 
aspect  produced,  young  people  may  think  that  they 
are  noticed  and  spoken  about  by  others.  This  may 
lead  to  melancholia  or  to  delusional  insanity.  In 
some  cases  acute  enlargement  of  the  thyroid  gland, 
with  accelerated  pulse  and  prominent  eyeballs,  is 
associated  with  restless,  sleepless  activity,  which 
passes  into  acute  mania  of  either  the  hysterical  or 
the  delirious  type.  Such  cases  not  infrequently  die 
of  some  intercurrent  trouble,  such  as  diarrhoea. 
The  treatment  must  depend  on  the  symptoms  of  the 
general  disease  :  feeding,  rest,  and  sedatives,  such 
as  belladonna  and  hyoscine,  seem  to  act  best. 

Gout. — In  many  cases  associated  with  the  onset 
of  acute  attacks  of  gout  there  is  some  marked  in- 
tellectual change.  In  some  there  is  depression, 
while  in  others  there  is  unusual  intelligence  and 
brilliancy.  Suicidal  tendencies  develop  in  some 
persons  before  the  attack.  In  many  cases  of  so- 
called  '  suppressed  gout '  there  is  a  considerable 
amount  of  mental  depression,  generally  of  a  hypo- 
chondriacal type.  Some  patients  believe  they  are 
dying,  or  that  they  have  cancer  or  some  certain 
cause  of  death.  Others  have  vague  but  most  serious 
mental  depression  ;  and  in  some  of  the  most  deter- 
mined suicidal  cases  suppressed  gout  is  the  exciting 
cause.  Patients  may  be  relieved  from  mental  de- 
pression immediately  on  the  appearance  of  articular 
gout.  In  such  cases  purgatives  and  free  use  of 
Turkish  baths  are  the  best  methods  of  treatment. 
Occasionally  during  gout  acute  mania,  often  of 
the  delirious  type,  may  arise.  This  is  what  used  to 
be  called  'Metastasis  of  gout  to  the  brain.'  In 
these  cases  the  prognosis  is  very  grave,  and  the 
treatment  must  be  the  free  administration  of  stimu- 
lants and  chloral  hydrate. 

Heart-disease. — Intellectual  capacity  is  related 
both  to  the  brain  and  to  the  circulation  ;  and,  as 
might  be  expected,  irregularities  of  blood-supply 
may  be  associated  with  irregularity  of  cerebral 
function.  There  is,  however,  no  deiinite  connec- 
tion traceable  between  forms  of  heart-disease  and 
mental  disorders.  It  appears  to  be  true  that  with 
mitral  insufficiency  there  is  commonly  a  tendency  to 
mental  depression  (Dickson).  The  writer  has  fre- 
quently met  with  a  true  melancholia  with  suicidal 
tendencies  in  patients  with  valvular  incompetence. 
Restlessness,  with  mental  exaltation,  may  be  found 
in  cases  with  aortic  trouble,  and  great  hypertrophy 
of  the  left  ventricle.  Temporary  rapidity  of  the 
heart's  action  is  met  with  in  some  patients  with 
mania,  and  the  pulse  is  generally  slow  in  stuporose 
states. 

Influenza  and  other  Febrile  diseases. — 

Soon  after  the  first  of  the  recent  epidemics  the  writer 
described  influenza  as  a  frequent  exciting  cause  of 
mental  disorder,  and  this  has  been  confirmed  by 
general  experience.  Influenza  may  set  up  various 
forms  of  insanity  which  may  occur  at  various  periods 
of  life  ;  there  is  no  specific  form  deserving  the  name 
of  influenzal  insanity.  Influenza  may  be  the  predis- 
posing or  the  exciting  cause  of  an  attack.  It  acts 
most  prejudicially  in  those  of  neurotic  stock,  those 
who  are  already  degenerating,  and  those  who  have 
suflered  from  previous  nervous  illnesses  ;  hence  it 
specially  aftects  the  intemperate.  Probably  the  in- 
fluenzal poison  acts  directly  on  the  brain  ;  thus  it 
may  relieve  existing  insanity  or  modify  the  attack. 
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It  produces  mental  depression,  and  the  various  forms 
of  melancholia  more  frequently  than  mania  ;  it  may, 
however,  start  acute  delirious  mania,  and  there  is 
serious  danger  of  this  developing  when  the  attack 
of  influenza  is  associated  with  childbirth.  Greater 
danger  to  the  nervous  system  apparently  arises  from 
frequently  repeated  attacks  than  from  the  existence 
of  a  high  degree  of  fever.  This  form  of  disease  fre- 
quently leads  to  suicide  ;  it  may  start  delusional 
insanity,  with  ideas  of  persecution  in  the  organically 
neurotic  and  in  the  drunken,  and  may  thus  lead  to 
crimes  depending  on  the  delusions.  Its  treatment 
should  be  chiefly  expectant,  and  the  patient  should 
be  placed  in  healthy  and  invigorating  surroundings. 
Sea-air  is  very  useful,  as  is  also  cold  fresh  air  in 
mountains  during  the  summer.  Free  administration 
of  alcoholic  stimulants  is  beneficial,  and  for  the 
sleeplessness  which  is  one  of  the  prominent  sym- 
ptoms alcohol,  chloral  hydrate,  and  paraldehyde  are 
among  the  most  useful  remedies. 

What  has  been  said  of  influenza  holds  good  almost 
exactly  of  the  disorders  of  mind  following  other 
fevers.  They  affect  chiefly  those  who  are  of  neurotic 
or  of  degenerating  stock,  or  who  by  alcoholic  or 
other  excesses  have  induced  in  themselves  a  condi- 
tion of  instability.  Any  fever  accompanied  by  de- 
lirium may  start  delirious  mania,  or  in  predisposed 
subjects  may  set  up  any  other  form  of  insanity  to 
which  the  patient  is  liable.  The  height  of  the  fever 
has  some  influence,  but  this  too  depends  on  the 
neurotic  tendency  of  the  patient.  Prolonged  high 
temperature  leads  in  these  cases  to  more  or  less 
complete  and  enduring  dementia.  Such  attacks  may 
occur  with  measles,  and  several  have  been  described 
as  following  mumps.  Pneumonia  may  start  neuroses, 
and,  in  the  writer's  experience,  scarlet  fever  is  par- 
ticularly dangerous  in  this  relationship.  Small-pox 
is  also  dangerous  during  the  acute  stage,  and  later 
the  disfigurement  may  lead  to  a  morbid  self-con- 
sciousness which  tends  to  develop  ideas  of  suspicion, 
ending  in  delusional  insanity.  Typhus,  with  its 
acute  onset  and  high  fever  occurring  in  young  per- 
sons, has  a  very  powerful  effect  in  upsetting  the 
mental  balance.  In  very  many  cases  the  disorder  is 
slight  and  temporary,  so  that  the  only  evidence  of 
it  is  loss  of  recent  memory,  general  irritability, 
slight  tendency  to  hallucinations  and  emotional 
weakness.  Fevers  occurring  in  the  acutely  insane 
modify  the  symptoms  for  a  time,  but  do  not  as  a 
rule  check  them.  In  cases  of  subacute  mental 
disorder,  or  where  the  acute  stage  has  passed,  fevers 
may  lead  to  complete  cure  ;  in  chronic  cases  the 
fever  may  produce  temporary  relief  ;  but  as  a  rule, 
when  the  fever  has  subsided  the  mental  symptoms 
recur.  In  patients  subject  to  recurring  mania  the 
fever  may  start  an  outbreak. 

Malar'ia. — There  are  several  conditions  under 
which  insanity  occurs  with  malarial  symptoms. 
With  the  febrile  stage  there  may  be  restlessness, 
sleeplessness,  depression,  and  later  acute  mania  of 
the  most  dangerous  delirious  type.  The  acute  sym- 
ptoms may  recur  at  regular  intervals  associated  with 
the  febrile  stage  of  the  disorder  ;  in  these  cases  the 
headache,  the  full  arteries,  and  the  congested  face 
mark  a  difference  from  simple  mania;  The  mania 
may  suddenly  break  out  in  malarial  patients,  but  in 
such  cases  alcohol,  syphilis,  or  exhaustion  may  have 
been  an  associated  condition.  After  the  passing  off 
of  the  acute  symptoms  of  malaria  there  may  appear 
mental  disorder  of  various  forms.  These  cases  as  a 
rule  belong  to  the  unstable  or  neurotic  class,  and 


among  them  stupor  is  more  frequent  than  mania. 
In  some  patients  malaria  leaves  behind  it  some 
mental  disorder  or  nervous  disease  ;  thus  sleepless- 
ness or  neuralgia  may  occur,  or  definite  delusions  of 
a  limited  nature,  which  may  or  may  not  be  asso- 
ciated with  hallucinations.  Though  quinine  may 
be  tried  in  all  these  cases  it  is  common  to  find  that 
it  fails  to  do  good  ;  and  prolonged  courses  of  arsenic 
with  baths  and  general  hygienic  treatment  will  have 
to  be  tried. 

MyxcEdema. — It  is  noteworthy  that  with  defect 
or  disease  of  the  thyroid  gland  mental  deficiency  is 
noticed  in  certain  cretinoid  idiots,  who  assume  an 
aspect  like  that  of  the  myxcedematous  adult.  In 
the  latter,  with  the  increase  of  the  symptoms  of 
myxcedema,  there  may  be  dulled  perception,  slow 
reaction,  and  consequent  mental  confusion.  Patients 
thus  misunderstand  what  is  said  and  what  is  taking 
place  near  them,  and  may  believe  that  things  are 
done  to  annoy  them.  Hence  ideas  of  plots,  conspira- 
cies, and  the  like  arise.  In  some  cases  this  may  be 
followed  by  or  associated  with  exaltation  of  ideas, 
the  patient  believing  himself  to  be  royal  or  great. 
There  is  slow  progressive  loss  of  will-power  and  of 
control,  but  most  of  all  progressive  loss  of  memory 
and  of  power  of  taking  interest  in  surroundings  ; 
this  leads  on  to  dementia,  in  which  state  the  patient 
may  live  long.  The  writer  has  met  with  a  fairly 
large  number  of  elderly  women  who,  with  pro- 
gressive loss  of  mental  power  and  with  the  presence 
of  some  delusions,  have  many  of  the  symptoms  of 
myxcedema,  though  in  a  modified  degree — a  myx- 
cedematous degeneration  rather  than  myxcedema. 
In  all  cases  with  any  of  the  symptoms  of  this  disease 
it  is  well  to  try  the  effect  of  thyroid-treatment  ;  but 
this  must  be  done  with  care,  for  some  of  these 
patients,  though  apparently  tolerant  of  large  doses, 
yet  after  its  continued  use  fail  in  general  health  and 
appetite.  After  administering  the  drug  for  a  fort- 
night it  is  well  to  discontinue  it  for  a  few  days,  or 
even  for  a  week  or  more,  before  giving  it  again, 
thus  allowing  short  intervals  between  the  periods  of 
treatment. 

Pellagra. — This  disease  is  rarely  met  with  in 
England,  and  is  supposed  to  occur  from  eating 
diseased  maize.  It  rarely  runs  its  course  without 
the  appearance  of  some  mental  symptoms,  and  is 
often  the  starting-point  of  one  or  other  form  of 
mental  disorder.  It  causes  marked  melancholic 
symptoms,  with  general  sluggishness  of  thought, 
feeling,  and  reaction.  It  leads  in  some  cases  to 
delusional  insanity,  with  hallucinations  of  the  senses, 
but  more  often  passes  into  temporary  stupor  or 
partial  dementia.  Suicide  is  common  in  these 
cases,  and  it  has  been  said  there  is  special  tendency 
towards  death  by  drowning,  In  some  cases  the 
disease  has  much  the  aspect  of  general  paralysis  of 
the  insane,  but  there  is  little  or  no  affection  ot 
speech,  and  the  patients  rarely  show  any  exaltation 
of  ideas.  Change  of  diet  and  of  surroundings  leads 
to  recovery  in  most  of  the  cases,  but  in  some  per- 
manent mental  weakness  arises. 

Phthisis. — Clouston  was  one  of  the  earliest  to 
point  out  the  special  connection  of  phthisis  with 
insanity.  It  had  long  been  recognised  that  an 
undue  number  of  deaths  from  phthisis  occurred  in 
asylums.  This  is  probably  due  chiefly  to  direct 
contagion,  but  it  appears  that  the  neurotic  afford  a 
specially  suitable  nidus  for  the  development  of  this 
disease.  In  phthisical  insanity  the  whole  aspect  of 
the  pulmonary  disease  changes.    The  patients  com- 
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plain  litlle  of  cough,  expectoration,  and  tlie  usual 
troubles  ;  instead  of  being  buoyant  they  are  gene- 
rally disagreeable  and  complaining,  readily  believ- 
ing that  persons  about  them  annoy,  worry,  or 
interfere  with  them.  They  often  refuse  their  food, 
and  say  poison  is  in  it.  It  is  still  doubtful  at  what 
stage  of  phthisis  the  mental  disorder  generally 
occurs.  Some  think  that  it  is  most  common  in  the 
earlier  stage  —that  of  consolidation  of  the  lung, 
and  it  certainly  is  true  that  often  with  the  develop- 
ment of  active  bodily  signs  of  phthisis  the  mental 
disorder  passes  off.  There  is  a  form  of  alternation, 
the  mind  being  better  when  the  lung-disease  is 
making  progress,  and  worse  when  the  pulmonary 
symptoms  are  dormant.  The  new  modes  of  treat- 
ment seem  to  be  the  best  for  patients  who  are  both 
insane  and  phthisical — change,  healthy  surround- 
ings, fresh  air,  and  simple  living.  The  hotter  cli- 
mates do  not  suit  these  patients  so  well  as  colder 
regions. 

Sunstroke. — Great  difference  of  opinion  has 
arisen  as  to  the  part  played  by  insolation  in  pro- 
ducing insanity,  but  it  appears  that  though  a  great 
deal  of  mental  disorder  really  depending  on  alcohol, 
syphilis,  or  other  causes  of  degeneration  has  been 
attributed  to  sunstroke,  yet  a  certain  number  of 
cases  of  insanity  actuidly  depend  on  this  cause. 
Langdon  Down  believed  that  a  number  of  children 
of  Europeans  who  were  born  or  passed  some  time 
in  the  tropics  became  idiots  or  imbeciles  as  the 
direct  result  of  heat  or  sunstroke ;  such  patients 
frequently  had  fits  and  became  restless,  troublesome, 
and  without  moral  sense.  Hyslop  thinks  that  a 
certain  number  of  the  insane  l.>ecome  so  as  a  direct 
result  of  the  sun.  The  difficulty  is  to  decide  be- 
tween general  paralysis,  alcoholic  insanity,  certain 
forms  of  dementia  and  syphilitic  brain-disease,  and 
effects  of  the  sun.  In  true  insanity  depending  on 
insolation  the  symptoms  are  generally  those  of 
progressive  dementia,  resembling  general  paralysis  ; 
but  instead  of  developing,  these  symptoms  remain 
stationary  for  years  or  even  pass  off  more  or  less 
completely.  It  is  possible  that  many  cases  of 
cured  general  paralysis  have  really  been  of  the  type 
described.  In  some  of  the  cases  due  to  insolation 
the  mind  remains  feeble,  but  efficient,  for  many 
years.  No  special  treatment  can  be  followed  :  rest, 
freedom  from  alcohol,  and  avoidance  of  the  sun's 
rays  and  of  heat  are  tlie  chief  indications. 

G.  H.  Savage. 

INSENSIBILITY  (/«,  not;  and  smtio,  I  per- 
ceive).— This  word  signifies  either  loss  of  conscious- 
ness, or  merely  loss  of  sensation  in  a  particular  part 
of  the  body.  See  Consciousness,  Disorders  of ; 
and  Sensation,  Disorders  of. 

INSOMNIA  (///,  not;  and  soiiintis,  sleep).— 
Want  of  sleep,  or  sleeplessness.  See  Sleep,  Dis- 
orders of. 

INSPECTION  (inspkio,  I  look  upon).— &6- 
Physicai,  h;xAMiNATioN  ;  and  Necropsy. 

INSTILLATION  (//,,  into  ;  and  .sV/ZA;,  a  drop).— 
The  method  of  applying  remedies  to  a  part  in  the 
form  of  drops.  Instillation  is  chiefly  employed  in 
connection  with  the  eye. 

INSUFFLATION  into:     and    sirf/lo,  I 

lilow).— This  term  is  applied  to  a  method  of'apply- 
mg  remedies  in  the  form  of  powder  to  the  throat 


and  respiratory  passages,  by  bhjwing  them  through 
a  tube  into  these  parts.  See  Inhalations,  Thera- 
peutic Uses  of. 

INTEGUMENTS,  Diseases  of.— See  Skin, 

Diseases  cif. 

INTEMPERANCE,    Effects  of.— See  Aixo- 

liOLISiM. 

INTERCOSTAL   NEURALGIA.— Any  of  the 

dorsal  nerves  may  be  the  seat  of  neuralgia,  not 
differing  materially  in  its  symptoms  from  neuralgia 
aflecting  other  mixed  nerves,  but  especially  im- 
portant from  a  diagnostic  point  of  view.  The  pains 
are  paroxysmal  ;  usually  affect  the  region  of  distri- 
bution of  the  anterior  division  of  one  or  two  of  the 
dorsal  nerves  ;  and  are  confined  to  one  side,  most 
frequently  the  left. 

.Etiology. — The  female  sex,  neurotic  heritage, 
and  weak  general  health  predispose  to  intercostal 
neuralgia.  As  determining  causes  may  be  men- 
tioned blows  ;  the  action  of  cold  ;  local  injury  to 
the  nerves  from  the  growth  of  thoracic  aneurysm  or 
tumour  ;  ,  and  disease  of  the  vertebrx.  Exhaustion 
from  over-suckling,  menorrhagia,  or  leucorrhcea  ; 
irritation  from  cracked  nipples  ;  and  pregnancy,  are 
all  occasional  but  important  causes  of  this  form  of 
neuralgia.  The  pain  met  with  in  the  chest  in  early 
cases  of  phthisis  is  not  infrequently  due  to  inter- 
costal neuralgia.  It  is  probable  that,  in  a  large 
proportion  of  cases,  the  neuralgic  pain  is  due  to 
neuritis  of  one  or  more  intercostal  nerves. 

Symptoms. — Pain  is  complained  of  at  some  part 
of  one  side  of  the  thorax  or  abdomen,  most  often  in 
the  region  innervated  by  the  sixth,  seventh,  eighth, 
and  ninth  intercostal  nerves,  and  much  more  fre- 
quently in  the  front  or  side  than  behind.  It  is 
occasionally  found  in  the  axilla  and  inner  side  of 
the  arm.  The  pain  may  be  intermittent,  occurring 
in  paroxysms,  varying  in  number  from  a  recurrence 
every  few  minutes  to  only  two  or  three  such  during 
the  twenty-four  hours  ;  or  there  may  be  persistent 
pain  of  a  dull  character,  interrupted  at  varying 
intervals  by  darts  of  a  very  sharp  kind,  which  may 
sometimes  be  referred  with  precision  to  the  course 
of  the  neighbouring  nerve.  The  pain  is  described 
as  '  tearing,'  or  resembling  such  injuries  as  a  '  stab 
of  a  knife,'  or  'boring  with  a  red-hot  iron.'  The 
acts  of  coughing  and  sneezing,  as  well  as  any  rapid 
movements  of  the  body,  are  apt  to  increase  the  dis- 
tress, but  the  pain  is  also  independent  of  these 
disturbances,  and  will  attack  without  any  such  pro- 
vocation. The  pain  is  sometimes  more  of  a  wearing 
than  acute  character,  and  the  rest  will  often  be 
destroyed  by  it.  Painful  points  are  sometimes  to 
be  discovered  in  the  following  situations  :  i.  Over 
a  spinous  process  corresponding  to  the  emergence  of 
the  afi'ected  dorsal  nerve  from  the  intervertebral 
foramen.  2.  At  the  side  of  the  chest  or  abdomen, 
where  the  lateral  branch  Ijecomes  subcutaneous. 
3.  Near  the  sternum  or  at  the  margin  of  the  rectus 
abdominalis  muscle,  at  any  part  down  to  the  pubes, 
where  the  termination  of  the  nerve  supplies  the  skin. 
The  skin  in  the  neighbourhood  of  the  tender  points 
is  sometimes  so  hyperKsthetic  that  the  pressure  of 
the  clothes  is  painful.  In  epileptics  and  other 
highly  neurotic  patients,  intercostal  neuralgia  is 
often  associated  with  palpitation  of  the  heart,  and 
the  pain  is  usually  referred  in  a  vague  manner  to 
that  organ.  Close  examination  will  show  that  it  is 
in  the  chest-Vall,  and  tender  points  may  generally 
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be  discovered.  The  affection  is  not  accompanied 
by  fever.  The  paroxysms  of  pain  may  produce 
fainting  and  vomiting.  They  often  cause  dyspnoea, 
with  an  anxious  expression  of  face,  from  the  inability 
to  draw  a  full  breath  without  starting  the  pain. 

Complications. — Intercostal  neuralgia  is  some- 
times accompanied  by  herpes  zoster.  The  pain 
usually  precedes  the  appearance  of  the  eruption, 
but  it  is  occasionally  coincident  only,  and  sometimes 
comes  after  it ;  more  often  than  not  it  outlasts  the 
eruption,  possibly  for  a  long  period.  In  certain 
cases  actual  pain  lasts  but  a  few  days,  but  is  suc- 
ceeded by  an  intolerable  itching,  which  is  described 
as  being  under,  not  in,  the  skin.  This  sensation  is 
said  to  be  felt  less  in  walking  than  when  at  rest. 

Not  infrequently  neuralgia  of  some  other  nerves, 
either  at  a  distance,  as  the  fifth,  or  anatomically 
near,  as  the  brachial  plexus,  occurs  as  a  complica- 
tion of  intercostal  neuralgia.  This  is  especially 
likely  in  cases  happening  in  the  period  of  bodily 
decay.  It  is  then,  too,  that  the  affection  may 
occasionally  be  accompanied  by  attacks  of  angina 
pectoris. 

Diagnosis. — Absence  of  pyrexia,  as  shown  by 
the  use  of  the  thermometer  ;  the  intermittence  of 
pain,  and  its  occurrence  irrespective  of  respiratory 
movements,  although  liable  to  be  precipitated  by 
them  ;  and  the  results  of  physical  examination, 
serve  to  distinguish  intercostal  neuralgia  from 
pleurisy,  a  condition  with  which  it  is  very  apt  to 
be  confounded,  on  account  of  resemblance  in  the 
stabbing  character  of  the  pain.  It  should  be  re- 
membered, however,  that  exceptionally  no  rise  in 
temperature  may  accompany  the  painful  stage  of 
pleurisy. 

From  muscular  rheumatism  it  may  be  discrimi- 
nated by  the  presence  of  the  small  and  characteristic 
tender  points  ;  by  tenderness  of  the  spinous  pro- 
cesses on  pressure  ;  and  by  the  pain  being  found 
not  to  be  dependent  upon  movements.  The  same 
features  serve  to  distinguish  it  from  myalgia, 
especially  that  form  which  often  comes  from  long- 
continued  use  in  an  unaccustomed  manner  of  some 
muscle  attached  to  the  ribs,  as  when  a  person  un- 
used to  carpentering  handles  the  saw  energetically 
for  a  long  time. 

Physical  examination  and  the  presence  of  pyrexia 
will  preserve  from  the  error  of  confounding  the  dull 
pain  often  noted  in  pneumonia  with  that  of  inter- 
costal neuralgia. 

Pains  of  a  stabbing,  plunging,  or  electric-shock- 
like character  are  often  experienced  in  the  inter- 
costal spaces  in  the  course  of  tabes,  and  it  is  im- 
portant not  to  confound  this  disease  with  a  simple 
attack  of  intercostal  neuralgia.  The  distinguishing 
points  are  the  occurrence  of  similar  pains  coincidently 
or  alternately  in  other  parts  of  the  body,  especially 
in  the  lower  extremities  ;  the  absence  of  patellar 
tendon-reflex  ;  and  the  characteristic  gait  (if  present) 
— all  of  which  mark  tabes.    See  Tabes  Dorsalis. 

Prognosis. — As  in  the  case  of  other  forms  of 
neuralgia,  that  of  the  intercostal  nerves  can  hardly 
be  said  to  be  attended  by  danger,  though  it  must 
be  allowed  that  in  some  very  rare  instances  the 
severity  of  the  pain  appears  to  have  actually  de- 
stroyed life.  It  is  apt,  however,  to  be  of  trouble- 
some duration,  dependent  on  the  cause,  lasting  for 
periods  of  weeks  or  months,  and  liable  to  recurrence. 

Treatment. — Search  should  be  made  in  other 
branches  of  the  same  nerve,  and  in  the  distribution 
of  neighbouring  nerves,  for  any  source  of  irritation 


which  it  is  possible  to  remove.  Constipation 
should  be  treated  by  three  grains  of  Blue  Pill, 
followed  by  some  Friedrichshall  or  Hunyadi  Janos 
water,  repeated  on  two  or  three  occasions.  Quinine 
should  be  given  in  doses  of  from  five  to  ten  grains 
twice  a  day  ;  and  if  there  should  be  a  state  of  anaemia, 
iron  should  be  added.  Fhenazone  in  doses  of  from 
ten  to  twenty  grains  may  be  given  two  or  three 
times  a  day,  if  necessary.  Exposure  to  cold  and 
damp  must  be  avoided  ;  while  the  surroundings 
generally  should  be  favourable  to  improving  the 
nutrition  and  tone.  If  the  pain  be  very  acute,  and 
sleep  prevented,  morphine  may  be  injected  hypo- 
dermically  in  the  neighbourhood  of  the  affected 
nerve,  commencing  with  a  dose  of  a  twelfth  of  a 
grain,  and  increasing  this,  if  necessary,  to  a  quarter 
of  a  grain  in  the  twenty-four  hours.  This  dose 
should  not  be  repeated,  however  ;  and  it  is  better  to 
be  satisfied  with  a  repetition  of  the  smaller  dose,  if 
required.  Small  blisters  (size  of  half  a  crown)  may 
be  applied  to  the  neighbourhood  of  the  spinal 
column,  near  the  point  of  emergence  of  the  affected 
nerve,  one  succeeding  another  as  it  heals.  The 
continuous  voltaic  current,  from  about  ten  to  twenty 
cells,  Leclanche  or  Stohrer,  may  be  applied,  one; 
sponge  on  the  spine  and  the  other  upon  the  painful 
points  in  turn.  See  Neuralgia  ;  and  PIerpes 
Zoster.  T.  Buzzard. 

INTERLOBULAR  (inter,  between  ;  and  &^«//«, 
a  little  lobe). — Situated  in  the  tissue  between  the 
lobules  of  any  organ.  A  good  illustration  is  inter- 
lobular  empliysenia,  in  which  air  occupies  the  tissues 
between  the  lobules  of  the  lungs. 

INTERNAL  CAPSULE.— The  internal  capsule 
and  adjacent  ganglia — optic  thalamus  and  corpus 
striatum — are  especially  liable  to  lesion  from  throm- 
bosis and  rupture  of  their  blood-vessels.  These 
are  furnished  principally  by  the  middle  cerebral 
artery,  which  in  the  first  part  of  its  course  sends  off 
nvimerous  straight  twigs,  which  sink  into  the  anterior 
perforated  space,  and  supply  the  corpus  striatum 
and  the  adjacent  part  of  the  optic  thalamus.  Owing 
to  their  position,  and  direction  as  regards  the  main 
current,  they  are  easily  ruptured  or  blocked  up, 
and  owing  to  their  being  of  the  nature  of  '  end 
arteries,'  and  almost  destitute  of  anastomoses  with 
other  cerebral  arteries,  thrombosis  rapidly  leads  to 
softening  of  the  regions  which  they  nourish. 

Symptoms. — The  symptoms  of  lesion  of  the 
internal  capsule  may  be  divided  into  three  groups 
or  stages. 

First  stage. — To  this  stage  belong  the  symptoms 
usually  accompanying  an  apoplectic  seizure  (apo- 
plexy), as  also  the  loss  or  diminution  of  sensation 
on  the  opposite  side  of  the  body,  which  sometimes 
occurs  in  consequence  of  pressure  on,  or  functional 
interference  with,  the  sensory  tracts  of  the  internal 
capsule.  There  is  also  to  be  observed  complete 
paralysis  of  voluntary  movement  on  the  opposite 
side  of  the  body,  occasionally  varied  by  convulsive 
spasms  of  the  paralysed  side,  and  conjugate  deviation 
of  the  head  and  eyes  towards  the  sound  side.  This 
last  symptom  is  due  to  the  centres  for  the  head 
and  eyes  of  the  opposite  hemisphere  suddenly 
losing  their  antagonists.  The  temperature  of  the 
paralysed  side  is,  as  a  rule,  higher  than  that  of  the 
sound  side.  The  total  paralysis  and  flaccidity  of 
the  opposite  side  of  the  body,  and  conjugate  devia- 
tion of  the  head  and  eyes,  are  transient  symptoms,, 
lasting  from  a  few  hours  to  a  da}'  or  two. 
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Secojid  stage. — This  stage  includes  those  sym- 
ptoms which  continue  for  a  variable  period,  after 
those  depending  on  the  suddenness  and  disturbing 
eftect  of  the  lesion  have  passed  off.  They  consti- 
tute the  common  type  of  hemiplegia  or  paralysis 
of  voluntary  motion  on  the  side  opposite  the  lesion. 
The  face,  arm,  and  leg,  and  to  a  certain  extent  the 
thoracic  and  abdominal  muscles  on  one  side  of  the 
body,  are  affected.  The  paralysis  does  not  affect 
all  these  parts  ec|ually.  As  a  general  rule  it  may 
be  stated  that  those  movements  are  most  affected 
which  are  most  independent  of  those  of  the  opposite 
side,  and  which  are  most  complex  and  delicate. 
Hence  the  movements  of  the  hand  and  arm  are 
more  affected  than  those  of  the  face  or  leg,  owing 
to  the  fact  that  these  are  more  commonly  exercised 
in  associated  or  alternating  action  with  those  of  the 
other  side.  The  facial  paralysis  is  most  marked  in 
the  lower  facial  region.  The  orbicularis  palpe- 
brarum is  more  or  less  paretic,  but  never  paralysed 
to  the  extent  which  occurs  in  Bell's  or  peripheral 
facial  paralysis,  depending  on  lesion  of  the  seventh 
nerve.  The  angle  of  the  mouth  on  the  paralysed 
side  hangs  lower,  and  the  tongue  deviates  slightly 
to  the  paralysed  side.  The  weakness  of  the  facial 
muscles  is  best  brought  out  when  the  patient  smiles 
or  tries  to  whistle.  The  face  then  becomes  drawn 
to  the  sound  side.  While  some  volitional  control 
may  have  been  acquired  over  the  leg,  the  hand  and 
arm  remain  perfectly  motionless. 

In  the  process  of  resolution  the  leg  recovers 
before  the  arm,^nd  as  a  rule  the  recovery  proceeds 
from  the  proximal  to  the  distal  end  of  the  limb, 
the  movements  of  the  shoulder  and  hip  being  re- 
gained before  those  of  the  hand  or  foot.  The  flexors 
regain  their  power  before  the  extensors. 

The  reflexes  upon  the  paralysed  side  are  altered  : 
thus  the  knee-jerk  and  other  tendon-reflexes  are 
increased,  an  ankle-clonus  is  obtained,  and  the 
plantar  reflex  is  of  the  extensor  type. 

The  faradic  contractility  of  the  muscles  is  unim- 
paired ;  occasionally  it  is  increased  rather  than 
diminished.  The  muscles  do  not  undergo  atrophy 
except  by  disuse.  The  temperature  of  the  paralysed 
limbs,  which  at  first  is  usually  increased,  is  generally 
found  to  be  lower  than  that  of  the  sound  side,  to 
the  extent  of  a  degree,  more  or  less. 

Recovery  may  take  place  from  all  the  symptoms 
of  this  stage,  within  a  period  varying  from  weeks 
to  months,  or  the  patient  may  pass  into  the  third 
stage. 

Third  stage. — The  special  symptoms  of  this 
stage  are  the  occurrence  of  what  is  termed  '  late 
rigidity '  in  the  paralysed  limbs,  a  condition  of  evil 
import.  This  rigidity  shows  itself  most  frequently 
in  the  arm,  but  it  is  common  enough  in  both  limbs. 
The  rigidity  affects  the  flexors  more  particularly, 
and  causes  the  limb  to  assume  a  position  in  which 
flexion  predominates.  It  is  variable  in  degree, 
and  at  the  commencement  is  capable  of  being  over- 
come. At  first,  also,  it  is  remittent,  tending  to  give 
way  when  the  patient  abstains  from  volitional 
efforts  or  from  excitement,  and  seems  almost  gone 
on  waking  from  sleep  or  when  the  patient  yawns 
or  stretches  himself.  Gradually  it  assumes  a  more 
intense  form,  and  the  limb  becomes  permanently 
fixed  and  rigid. 

After  death,  this  condition  is  found  to  coincide 
with  descending  sclerosis  of  the  motor  tracts  of  the 
brain  and  spinal  cord.  The  degeneration  proceeds 
from  the  seat  of  lesion  downwards  through  the 


crus,  pons,  and  pyramid  of  the  same  side,  and  then 
across  to  the  posterior  part  of  the  lateral  column  of 
tlie  spinal  cord  on  the  paralysed  side.  Frequently, 
also,  a  similar  track  of  degeneration  is  found  on 
the  inner  aspect  of  the  anterior  column  of  the  spinal 
cord,  and  occasionally  also  in  the  lateral  column  on 
the  same  side  as  the  brain-lesion. 

Even  during  the  rigid  stage  there  is,  as  a  rule, 
no  trophic  degeneration  of  the  muscles  or  annihila- 
tion of  faradic  contractility,  though  the  muscles 
waste  from  disuse  unless  artificially  stimulated. 
But  in  some  rare  instances,  as  Charcot  has  shown, 
the  secondary  degeneration  invades  the  anterior 
cornua  of  the  spinal  cord,  in  which  case  amyotrophy 
or  trophic  degeneration  of  the  muscles  ensues. 

There  is  no  recovery  from  this  condition. 

Variations  and  complications. — Though  hemi- 
plegia of  the  opposite  side,  without  aftection  of 
sensation,  is  the  type  of  disease  of  the  internal 
capsule,  certain  variations  from  the  above  type  are 
not  uncommonly  observed. 

When  sensation  is  permanently  affected  along 
with  voluntary  motion,  we  have  reason  to  regard 
the  lesion  as  implicating  the  posterior  part  of  the 
internal  capsule  and  the  optic  thalamus,  an  occur- 
rence by  no  means  rare.  Co-existing  with  hemi- 
anesthesia is  usually  homonymous  hemianopsia 
from  interference  with  the  adjacent  optic  radiations. 
When,  however,  the  lesion  causes  rupture  of  the 
fibres  forming  the  anterior  two-thirds  of  the  posterior 
limb  of  the  internal  capsule,  the  hemiplegia  is  most 
marked  and  most  enduring.  It  is  this  lesion  only 
which  gives  rise  to  secondary  degeneration  of  the 
motor  tracts  and  permanent  rigidity. 

Cases  are  on  record  in  which  lesions  of  the 
internal  capsule  have  given  rise,  not  to  complete 
hemiplegia  of  the  opposite  side,  but  to  monoplegia, 
such  as  paralysis  of  the  face  or  of  one  or  other 
limb.  These  monoplegia;  are  due  to  limited  lesions 
of  the  internal  capsule,  which  the  researches  of 
Franck  and  Pitres,  Beevor  and  Horsley,  and  others 
have  demonstrated,  contains  the  motor  tracts  corre- 
sponding to  the  differentiated  centres  of  the  cortex. 

The  arrangement  of  the  tracts  in  the  internal 
capsule  is  briefly  as  follows.  In  the  fore  part  of 
the  anterior  limb  are  the  corticifugal  and  corticipetal 
fibres  of  the  frontal  lobe.  In  order  from  before 
backwards  there  come  the  fibres  for  the  conjugate 
movement  of  the  eyes,  the  mouth  and  tongue,  then 
the  face,  the  upper  limb,  and  the  lower  limb. 
Posteriorly  is  the  combined  sensory  tract  extending 
as  far  as  the  hind  end  of  the  lenticular  nucleus. 

D.  Ferriek. 
W.  A.  Turner. 

INTERNAL  EAR,  Diseases  o^.—Scc  Ear, 
Diseases  of. 

INTERSTITIAL  {inter,  between;  and  sto,  I 
stand).— Relating  to  the  interstices  of  an  organ. 
The  term  is  applied  to  the  tissue  which  exists  be- 
tween the  characteristic  elements  of  any  organ, 
namely,  to  some  form  of  connective  tissue. 

INTERTRIGO  [inter,  between  ;  and  tcro,  I 
rub).  —  Synon.  :  Erythema  intertrigo  ;  Eczema 
intertrigo. — Definition. — A  slight  erythematous 
inflammation  of  the  skin  occurring  in  the  hollows 
or  folds  of  the  integument,  where  two  surfaces  lie  in 
apposition. 

^^iTlOLOGY. — The  cause  of  intertrigo  is  not,  as 
might  be  implied  by  its  name,  friction  alone  ;  but 
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rather  moisture  and  heat  associated  with  contact 
and  pressure,  acting  on  a  sensitive  skin.  In  certain 
situations  the  amount  of  inflammation  is  liable  to 
be  aggravated  by  the  addition  of  irritant  discharges, 
such  as  excessive  perspiration,  decomposed  urine, 
and  fa;cal  matter. 

Intertrigo  is  common  in  corpulent  persons,  in 
those  in  whom  there  is  free  activity  of  the  sudori- 
parous glands,  and  in  infants  from  inattention  to 
the  napkins.  In  infants  it  is  seen  in  the  perinseum, 
extending  from  the  anal  fossa  behind  to  the  groins 
in  front,  and  likewise  in  any  other  of  the  deep  folds 
of  the  integument,  as  the  folds  of  the  neck.  xVmong 
adults,  in  addition  to  these  situations  it  occurs  in 
the  axilla;,  in  the  groove  beneath  the  mammne,  be- 
tween the  thighs,  in  the  genital  regions,  scroto- 
and  labio-femoral  clefts,  the  cleft  between  the 
nates,  and  in  the  flexures  of  joints  ;  between  the 
glans  and  the  prepuce ;  at  the  vulva,  and  in  obese 
women  over  the  iliac  crests.  It  is  well  to  keep  in 
mind  the  possibility  of  inherited  syphilis. 

The  term  intertrigo  points  to  a  rubbing  together 
or  chafing,  fretting  or  galling  of  the  skin  by  friction, 
and  no  doubt  friction  may  have  some  share  in  pro- 
ducing the  inflammation  ;  but  it  is  also  certain  that 
intertrigo  results  most  frequently  from  irritation 
caused  by  the  heat  and  moisture  of  the  part. 

Descrii'TION. — Intertrigo  very  rarely  remains  at 
the  erythematous  stage,  having  a  natural  tendency 
to  run  on  to  exudation,  and  to  be  further  complicated 
with  excoriations  and  chaps.  In  this  condition  it 
becomes  an  eczema  (eczema  intertrigo),  and  is  very 
properly  treated  as  such.  Many  cases  beginning  as 
a  simple  intertrigo  drift  into  a  distressing  pruri- 
ginous  eczema,  and  not  infrequently  a  mild  phase 
of  eczema  seborrhoicum  is  the  starting-point.  Heat, 
tenderness,  and  frequently  pruritus  are  the  usual 
sensations. 

Treatment. — The  removal  of  the  cause  is  the 
first  indication  to  be  attended  to  in  the  treatment 
of  intertrigo.  This  may  be  effected  by  keeping  the 
folds  of  skin  apart  by  thin  folds  of  absoibent  borated 
gauze  or  silk.  The  parts  should  be  kept  scrupu- 
lously clean,  dry,  and  as  cool  as  possible,  and  dusted 
with  any  impalpable  unirritating  desiccative  pow- 
der, as  fuller's  earth,  French  chalk,  kaolin,  starch, 
zinc  oleate,  zinc  oxide,  boric  acid,  or  lycopodium. 
Various  combinations  of  these  may  be  tried,  and  a 
little  powdered  camphor  may  be  added  for  its  anti- 
pruritic effect.  The  '  caking  '  of  starch-containing 
powders  is  a  great  objection  to  their  use.  Pruritus 
must  be  combated  by  appropriate  measures,  and 
decomposition  of  secretion  guarded  against.  Where 
powder  is  unsuitable,  a  lotion  of  lime-water  thickened 
with  oxide  of  zinc  will  be  found  useful  ;  or  a  weak 
lactate  of  lead  lotion  may  be  tried  ;  or  zinc  ointment 
should  be  kept  constantly  applied.  Where  there  is 
much  exudation,  it  is  desirable,  as  in  eczema,  to 
avoid  ablution  and  ring  the  changes  with  powders, 
stiff  ointments,  or  zinc-gelatine  paste  or  creamy 
lotions  according  to  the  changing  conditions  of  the 
affection.  J6hn  Harold. 

INTESTINAL  OBSTRUCTION.  —  Synon.  : 
Ileus  ;  Fr.  Occlusion  Intestinale  ;  Ger.  Darin- 
versch  Hess  uug. 

Definition. — Under  this  term  are  included  all 
those  cases  in  which  the  contents  of  the  intestinal 
canal  are  obstructed  in  their  onward  passage,  by 
conditions  occurring  within  the  abdomen  or  pelvis. 
Cases  in  which  obstruction  is  due  to  conditions 


affecting  bowel  protruding  through  one  of  the 
external  openings  are  included  under  the  head  of 
Hernia. 

The  subject  of  intestinal  obstruction  will  be  best 
treated  by  first  discussing  the  condition  in  general, 
and  afterwards  its  different  varieties  in  detail. 

/Etiology  and  Pathology. — The  causes  of 
intestinal  obstruction  may  be  enumerated  as  follows, 
arranged  as  nearly  as  possible  according  to  the 
acuteness  and  urgency  of  the  symptoms  and  the 
imminence  of  danger  to  life  to  which  they  give 
rise.  The  relative  frequency  with  which  they 
occur  may  be  approximately  estimated  by  the 
numbers  appended,  representing  the  results  of  an 
analysis  of  1,839  fatal  cases. 

1.  Strangulation  by  Bands  or  in  Apertures  (440). 
{(7)  B)'  peritoneal  bands,  the  results  of  previous 
inflammatory  mischief,  either  under  such  bands,  or 
by  loops  or  knots,  or  in  buttonhole-like  slits,  or 
by  kinking  caused  by  traction,  or  by  the  margins  of 
slits  and  rings  produced  by  the  adhesion  of  organs 
to  one  another,  or  to  some  part  of  the  parietes 
(219).  {b)  By  the  omentum  or  mesentery  forming 
bands  or  slits,  (r)  By  diverticula  or  diverticular 
cords,  due  to  the  persistence  of  the  vitelline  duct 
(Meckel's)  or  of  the  omphalo-mesenteric  vessels, 
free  or  attached  (75).  {d)  By  the  appendix  vermi- 
formis  (42).  A  Fallopian  tube  adherent  to  the 
neighbouring  peritoneum  is  another  cause  of  strangu- 
lation by  a  normal  structure  abnormally  attached, 
(f)  By  the  margins  of  peritoneal  ^pouches  (retro- 
peritoneal hernia,  hernia  through  the  foramen  of 
Winslow,  and  other  forms  of  internal  hernia)  (39). 
(/)  By  bands  resulting  from  inflammation  about 
the  necks  of  old  hernia.  Another  instance  which 
must  be  remembered  is  the  band  which  may  be 
formed  by  the  pedicle  of  an  ovarian  cyst. 

2.  Volvulus. — In  some  cases  the  intestine  is  ob- 
structed by  being  twisted  on  its  mesenteric  axis  or 
even  on  its  own  axis.  In  others,  the  lumen  of  the 
sigmoid  flexure  may  be  closed  by  its  being  twined 
round  a  loop  of  ileum  (106). 

3.  Intitssusception  or  Invagination  (537)- 

4.  Impaction  of  Gall-stones  (51). 

5.  Contractions. — Under  this  term — the  'con- 
traction '  of  Fagge,  the  '  compression  and  traction  ^ 
of  Bristowe — are  included  those  cases  in  which  the 
bowel  is  gradually  obstructed  by  matting  together 
of  its  coils.  This  may  be  due  to  knitting  together 
of  one  or  more  coils  by  peritonitis,  originating,  for 
example,  in  inflammation  of  the  mesenteric  glands. 
Other  conditions  are  given  below. 

6.  Stricture. — (a)  Cicatricial,  from  injury  or 
ulceration  ;  (b)  new-growths  (373). 

7.  Compression.  —  By  new-growths,  hydatids, 
&c.,  outside  the  bowel  (66). 

8.  Impaction  of  Foreign  Bodies,  or  Intestinal 
Concretions  (78). 

9.  Impaction  of  Ficces.     Confirmed  Constipation 

10.  Congenital  Malformations. 

Seats. — Some  parts  of  the  intestinal  tract  are  very 
much  more  frequently  affected  by  certain  particular 
causes.  Thus,  acute  obstruction  by  bands  most  fre- 
quently affects  the  small  intestine  ;  volvulus,  the 
sigmoid  flexure.  Intussusception  most  frequently 
involves  the  caecum  and  colon,  and,  next,  the 
ileum.  Constrictions  due  to  new-growths  are  most 
common  in  the  large  intestine,  especially  in  its 
lower  portion.  Impaction  of  gall-stones,  with  very 
few  exceptions,  occurs  in  the  lower  part  of  the 
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ileum.  Contractions  and  traction  affect  the  small 
intestine  more  frequently  than  the  large. 

Symi^toms  and  Signs. — The  symptoms  and 
physical  signs  of  intestinal  obstruction  are,  as  a 
rule,  sufficiently  constant  and  characteristic  to 
establish  the  general  diagnosis.  But  it  is  usually 
very  difficult,  and  often  impossible,  to  determine 
without  exploration  the  differential  diagnosis. 

The  symptoms  and  signs  common  to  intestinal 
obstruction  will  be  first  given,  and  then,  more 
luiefly,  those  specially  characteristic  of  each  form. 

I.  Pain. — Cases  of  acute  obstruction  by  a  band, 
volvulus,  many  intussusceptions,  or  impaction  of  a 
gall-stone,  are  usually  signalised  by  acute  pain,  often 
'  doubling  the  patient  up,'  and  sometimes  produ- 
cing faintness  and  collapse.  Where  there  has  been 
a  period  of  incarceration,  as  in  some  cases  of  ob- 
struction by  bands  or  in  slits,  pain  supervenes  some- 
what more  gradually,  though  later  it  becomes 
equally  severe.  In  stricture  of  the  large  intestine 
there  is,  in  the  earlier  stages,  comparatively  little 
pain.  Again,  in  obstruction  of  the  large  intestine 
by  impaction  of  freces,  the  patient  complains  merely 
of  fulness,  weight,  and  discomfort. 

At  the  onset  the  pain  is  doubtless  due  to  the 
injury  immediately  inflicted  on  the  serous  and 
mucous  coats,  and  is  very  speedily  increased  and 
maintained  by  the  effects  of  the  congestion  of  the 
blood-vessels  on  the  nerves.  This  pain  will  obviously 
be  more  severe  when  the  small  intestine,  with  its  more 
intimate  association  with  the  nerve-centres  and  its 
larger  vascular  supply,  is  aftected.  But  it  must  always 
be  remembered  that  the  severity  of  the  pain  depends 
on  the  abruptness  and  completeness  of  the  obstruc- 
tion, and  the  extent  to  which  the  intestine  is 
involved,  rather  than  upon  the  variety  and  cause  of 
the  obstruction.  Somewhat  later  conies  the  pain 
associated  with  distension  of  the  bowel  itself ;  this 
is  increased  at  intervals  by  paroxysmal  exacer- 
bations of  acute  suffering,  which  accompany  the 
futile  peristaltic  efforts  of  the  intestine.  Instances 
of  this  pain  are  only  too  well  seen  in  patients  with 
thin  abdomens,  in  whom  attacks  of  peristalsis, 
especially  when  the  muscular  coat  has  become 
hypertrophied,  recur  after  the  taking  of  food, 
examination  of  the  abdomen,  the  administration  of 
an  enema,  &c.  Other  causes  of  pain  are  traction 
upon  inflamed  parts,  especially  when  ulceration  is 
beginning  to  set  in  ;  and,  at  a  later  stage,  enteritis 
and  peritonitis. 

With  regard  to  the  constant  or  spasmodic  nature 
of  the  pain — when  the  obstruction  is  complete  the 
pain  is  constant,  with  periodic  exacerbations  ;  but 
with  an  incomplete  obstruction  it  is  likely  to  be 
intermittent.  An  important  point  to  consider  is 
how  far  the  pain  affords  any  guide  as  to  the  situa- 
tion of  the  obstruction.  In  the  great  majority  of 
cases  of  acute  intestinal  obstruction,  wherever  may 
be  the  seat  of  the  mischief,  the  pain  is  referred  to 
the  neighbourhood  of  the  umbilicus  {see  Pain  in 
Visceral  Disease).  Thus,  in  a  large  number  of 
cases  the  site  of  the  pain  is  of  little  value  as  a  guide. 
But  there  are  certainly  some  cases,  especially  those 
of  acute  obstruction  by  bands,  or  sudden  strangu- 
lation in  a  slit,  in  which  the  pain  is  referred  to  a 
region  other  than  the  umbilical.  Where  the  pain 
is  accompanied  by  the  occasional  uprising  of  a  coil 
of  intestine  anywhere,  this  spot  will  very  likely  be 
a  guide  to  the  seat  of  the  mischief.  The  readiness 
with  which  pain  may  be  masked  by  preparations  of 
opium,  and  the  dangerously  fallacious  appearance 


of  improvement  which  may  follow  ;  the  way  in 
which  the  distinct  localised  suffering  of  obstruction 
may  be  merged  and  lost  in  the  more  general  and 
diffused  pain  of  peritonitis  ;  and,  finally,  the  cessa- 
tion of  pain  which  may  occur  at  the  close,  when  the 
nervous  system  is  dulled  by  impending  death — need 
only  be  alluded  to  here. 

2.  Tenderness. — Both  in  acute  and  chronic  ob- 
struction, tenderness  is  usually  absent  until  peri- 
tonitis has  supervened. 

3.  Vomiting. — This  is  a  very  constant  symptom 
of  intestinal  obstruction.  It  may  commence  almost 
simultaneously  with  the  occurrence  of  the  obstruc- 
tion, in  which  case  it  is  due  to  the  shock  of  the 
injury  inflicted.  This  vomiting,  and  its  characteristic 
features— first  the  contents  of  the  stomach,  then 
bilious  fluid,  and  lastly,  liquid  more  or  less  fecu- 
lent—have  been  differently  explained.  It  is  unde- 
cided how  far  the  obstruction  causes  the  usual 
peristalsis  to  be  reversed  (anti-peristalsis),  or  how 
far,  aided  by  the  distension  of  the  bowel  above  and 
the  glandular  secretion  poured  out,  it  converts  the 
usual  passage  of  intestinal  contents  into  two  currents 
—  one,  peripheral,  in  the  natural  direction  up  to  the 
point  of  obstruction,  and  the  other  central  or  axial, 
which  pours  the  intestinal  contents  into  the  stomach. 
As  a  general  rule,  the  higher  the  seat  of  obstruc- 
tion, and  the  more  acute  the  cause,  the  more  severe 
is  the  sickness,  and  the  more  frequently  does  it 
recur.  When  the  obstruction  is  high  up  in  the 
small  intestine,  the  vomit  is  usually  bilious  and 
ofl"ensively  sour,  but  without  the  fcetor  of  freces. 
When  vomit  has  been  retained  for  any  time,  as  wlien 
the  patient  is  under  the  influence  of  opiates,  it  may 
have  had  time  to  decompose  and  to  acquire  a 
freculent  odour  (Treves).  Again,  true  stercoraceous 
vomit  may  come  from  the  lower  ileum  as  well  as 
from  the  colon,  for  the  contents  of  the  lower  ileum 
may,  in  the  natural  state,  have  all  the  characters 
of  feces.  Moreover,  great  distension  of  the  intestine 
may  render  the  ileo-csecal  valve  inefficient  to  prevent 
regurgitation  from  the  large  into  the  small  intestine. 

4.  Constipation. — This  may  be  absolute  from  the 
first,  even  to  the  passage  of  flatus,  in  acute  complete 
intestinal  obstruction,  as  in  that  due  to  bands, 
apertures,  volvulus,  or  gall-stone. 

In  other  cases,  where  the  strangulation  is  less 
abrupt  and  severe,  or  where  the  intestine  by  some 
peristaltic  movements  frees  itself  for  a  time,  frecal 
evacuations  may  be  passed  for  a  while ;  and  a  careful 
inspection  of  these,  especially  as  to  presence  of  bile, 
consistency,  fteculent  odour,  &c.,  may  give  valuable 
information  as  to  the  degree  and  seat  of  the  obstruc- 
tion. In  intussusceptions,  especially  in  the  more 
chronic  cases,  the  bowel  is  rarely  altogether  imper- 
meable at  first,  though  later  it  becomes  so  from 
the  eff"ect  of  inflammatory  swelling.  In  such  cases 
there  is  a  period  in  which  small  quantities  of  fa;cal 
matter  mixed  with  blood  and  mucus  are  passed, 
frequently  with  much  tenesmus  ;  later  on  blood  and 
mucus  only  are  passed.  In  strictures  of  the  bowel, 
constipation  comes  about  comparatively  slowly, 
being  here  replaced  by  irregular  actions,  diarrhoea 
alternating  with  constipation,  the  motions  being 
sometimes  altered  in  shape  and  size,  with  passage 
of  blood,  &c.  Later  on,  constipation  may  be 
rendered  absolute  by  impaction  of  some  undigested 
article  of  diet,  or  by  a  twist  or  kink  of  the  bowel 
above  the  obstruction. 

First  among  the  causes  of  constipation  comes 
occlusion  of  the  bowel.    Another  very  important 
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one  is  reflex  nerve-action.  Tlius,  in  cases  of  acute 
strangulation,  the  constipation  is  often  absolute  from 
the  very  commencement,  although  the  obstruction 
may  be  in  the  small  intestine,  and  much  fsecal  matter 
may  still  be  lodged  below  the  point  of  occlusion. 
Again,  constipation  is  very  usual  in  those  cases  of 
partial  obstruction  of  the  bowel  where  a  segment  is 
suddenly  and  severely  nipped.  This  is  well  ob- 
served, as  a  rule,  in  Littre's  hernia,  where  only  a 
part  of  the  circumference  of  the  bowel  is  involved 
in  the  strangulation.  Another  cause  of  constipation 
which  must  be  remembered  is  paralysis  and  ex- 
haustion of  the  intestinal  wall. 

The  following  fallacies  must  be  borne  in  mind. 
Even  after  complete  occlusion  has  occurred  there 
may  remain  in  the  bowel,  below  the  seat  of  ob- 
struction, some  portion  of  its  contents  ;  and  the 
secretions  of  the  mucous  membrane  being  added, 
the  evacuation  of  these  by  natural  effort,  aided  by 
enemata,  may  give  rise  to  the  false  idea  that  the 
occlusion  is  not  complete,  or  that  relief  has  been 
obtained.  Again,  the  bubbling  away  of  an  enema 
must  not  be  mistaken  for  the  passage  of  flatus. 
Finally,  false  hopes  are  sometimes  raised  by  the 
passage  of  a  stool  shortly  before  death.  If  this  has 
come  from  above  the  obstruction,  it  may  be  due  to 
some  sloughing  which  has  taken  place  or  relaxation 
of  spasm. 

5.  Aspect  and  condition  of  the  abdomen  :  Dis- 
tension, swelling;  meteorism. — The  degree  of  dis- 
tension and  its  rate  of  onset  vary  with  the  cause 
and  site  of  the  obstruction,  the  amount  of  vomiting, 
the  food  taken,  &c.  Thus,  in  acute  obstruction  of 
the  lower  part  of  the  ileum,  distension  comes  on 
rapidly  and  severely  ;  but  an  even  more  rapid  and 
a  severer  distension  is  seen  to  follow  on  one  form  of 
obstruction  of  the  large  intestine,  namely,  volvulus. 
In  obstruction  high  up  in  the  ileum  or  jejunum,  the 
epigastric  and  upper  regions  appear  distended,  and 
the  lower  ones  sunk.  But  in  trying  to  diagnose 
the  site  of  the  obstruction  from  the  distension  the 
greatest  caution  must  be  maintained.  '  There  is  a 
difference  in  the  shape  of  the  abdomen  when  dis- 
tended, according  as  the  arch  of  the  colon  is  below 
or  above  the  seat  of  obstruction.  In  the  former 
case  the  belly  is  rounded,  projecting  well  forwards, 
but  with  comparatively  little  fulness  of  the  lateral 
and  lumbar  region.  In  the  latter  case  it  is  more 
broad,  and,  if  the  hand  be  placed  on  the  patient's 
loins  as  he  lies  in  bed,  a  feeling  of  resistance  is  ex- 
perienced which  is  wanting  when  the  small  intestine 
is  alone  distended '  (Fagge).  But  the  same  writer 
gives  us  the  following  cautions  in  interpreting  signs. 
Absence  of  fulness  in  the  course  of  the  colon  is  no 
absolute  proof  that  the  disease  is  high  up  in  the 
intestine.  Again,  the  presence  of  fulness  in  the 
course  of  the  colon  is  no  proof  that  the  seat  of  the 
obstruction  is  in  the  large  intestine.  For  in  more 
than  one  instance  a  prominence  of  the  epigastrium 
and  the  appearance  of  a  large  horizontal  coil  have 
been  due,  not  to  the  transverse  colon,  but  to  the 
ileum,  dilated  until  it  rivalled  the  colon  itself.  The 
presence  of  meteorism  is,  when  rapid  and  severe, 
most  dangerous  and  distressing. 

Apart  from  the  above  distension  from  accumula- 
tion of  intestinal  contents,  certain  localised  swellings 
in  the  abdomen  may  be  occasionally  recognised. 
Thus,  intussusception  commonly  gives  rise  to  an 
elongated  sausage-shaped  swelling  lying  in  the 
course  of  the  large  intestine.  Stricture  of  the  sig- 
moid flexure  may  sometimes  be  felt  in  a  patient 


with  a  thin,  relaxed  abdominal  wall,  as  an  indistinct 
localised  thickening.  Other  instances  of  tumour 
are  very  rarely  met  with.  The  fat-loaded  abdominal 
wall  usually  present  in  a  sufferer  from  impacted  gall- 
stone often  prevents  this  cause  of  obstruction  being 
felt  by  palpation.  A  localised  swelling  will  be  of 
more  value  as  a  guide  if  pain  has  also  been  referred 
definitely  to  this  same  particular  spot.  A  number 
of  coils  of  small  intestine,  matted  together  by  ad- 
hesion, may  form  a  kind  of  tumour,  and  localised 
dulness  on  percussion  has  been  caused  by  collapsed 
coils  of  small  intestine  grouped  together  below  an 
obstruction  (Treves). 

6.  Peristalsis. — The  fact  that  the  movements  of 
the  intestine  can  be  clearly  recognised  in  some  cases 
may  be  of  much  help  in  the  diagnosis.  One  coil 
may  be  seen  rising  up  and  becoming  prominent, 
and  then  sinking  down  and  giving  place  to  another, 
and  sometimes  waves  of  action,  as  it  were,  seem  to 
pass  along  a  considerable  length  of  bowel.  Such 
movements  recur  at  irregular  intervals,  and  are 
accompanied  by  gurgling  noises  (borborygmi)  and 
sensations,  and  by  exacerbation  of  suffering.  This 
peristalsis,  as  Fagge  pointed  out,  is  characteristic 
of  the  chronic  varieties  of  obstruction,  in  which  the 
coats  of  the  bowel  have  undergone  hypertrophy. 
It  also  indicates  an  absence  of  peritonitis.  While 
peristaltic  movements  are  much  more  often  seen  in 
the  small  than  in  the  large  intestine,  they  may 
sometimes  be  observed  in  the  latter.  Fagge  also 
pointed  out,  as  worthy  of  especial  note,  that 
the  large  intestine,  when  distended,  does  not  con- 
tinue to  lie  horizontally  across  the  upper  part  of  the 
abdomen,  but  bends  downwards,  and  ma}'  form  a 
broad  loop,  lying  vertically  and  (with  the  dilated 
ascending  and  descending  colon)  filling  the  whole 
front  of  the  abdomen.  On  the  other  hand,  the  coils 
of  the  ileum  are,  under  similar  circumstances, 
generally  arranged  transversely  ;  and,  as  these  coils 
are  often  quite  as  broad  as  the  transverse  colon,  the 
uppermost  one,  lying  horizontally  just  below  the 
ribs,  may  easily  be  mistaken  for  that  part  of  the 
large  intestine. 

7.  Dimiimtion  of  Urine. — In  acute  obstruction 
the  urine  is  diminished  in  quantity.  This  fact  has 
been  differently  explained.  Some  writers  consider 
that  it  points  to  a  site  of  obstruction  high  up  in  the 
jejunum,  the  area  for  the  absorption  of  fluid  being 
thus  much  diminished.  Others  attribute  it  to  the 
urgency  of  the  vomiting  which  occurs  in  acute 
obstruction  high  up.  Others  again  argue  that  this 
symptom  is  merely  one  of  the  phenomena  of  collapse, 
and  will  occur  in  all  forms  of  intestinal  obstruction, 
whatever  their  seat,  in  which  collapse  is  present ; 
and  as  collapse  is  often  present  in  obstruction  of  the 
small  intestine,  while  it  seldom  occurs  in  that  of  the 
large  bowel,  suppression  or  diminution  of  urine  is 
common  in  the  former,  and  rare  in  the  latter,  con- 
dition. 

8.  Gejieral  Aspect  and  Symptoms. — In  cases  of 
acute  obstruction,  often  from  the  first,  and  in  the 
later  stages  of  both  acute  and  chronic  obstruction, 
the  general  aspect  of  the  patient  is  more  or  less 
characteristic.  A  condition  of  collapse  frequently 
occurs  ;  and  when  this  appears  early  it  is  due  to  the 
shock  of  the  injury,  and  is  usually  proportionate  to 
the  nerves  and  the  amount  of  intestine  involved, 
being  more  marked  in  the  case  of  the  small  than  of 
the  large  intestine  ;  and,  above  all,  to  the  abrupt- 
ness and  severity  of  the  obstruction.  The  counte- 
nance is  expressive  of  anxiety  and  distress  ;  the  eyes 
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are  sunk,  often  with  dark  circles  round  them,  the 
nose  pinched,  the  cheeks  hollow,  the  lips  pale  or 
purplish,  and  the  complexion  faintly  livid  ;  the 
general  surface  is  cool  or  cold  (the  ears,  forehead, 
nose,  and  feet  first  becoming  cold),  and  often 
covered  with  a  clammy  perspiration.  Although  the 
mental  faculties  are  as  a  rule  undisturbed,  there  is  a 
disposition  to  torpor,  from  which  the  sufferer  is 
from  time  to  time  aroused  lay  exacerbations  of  pain, 
or  recurrence  of  vomiting.  The  pulse  is  frequent 
and  small,  and  towards  the  end  becomes  thready. 
The  temperature  is  rarely  above  normal  unless  peri- 
tonitis sets  in  ;  usually  it  is  normal  or  subnormal, 
sometimes  falling  to  a  marked  extent.  Sometimes 
there  is  more  or  less  dyspnoea,  which  may  be  ex- 
plained in  part  by  pressure  upwards  of  the  diaphragm 
by  the  distended  bowel  lielow,  and  the  latter  cause 
often  gives  rise  to  distressing  hiccough.  The  voice 
varies,  being  feeble  and  whispering,  or  strong  and 
full  quite  up  to  the  end.  The  tongue  becomes  red, 
and  later  dry  and  brown.  Towards  the  close  there 
is  often  a  combined  odour  of  offensive  sweetness  and 
decomposition  in  the  breath.  The  patient  suffers 
from  severe  and  constant  thirst,  which  often  he  fears 
to  assuage  lest  vomiting  should  be  provoked. 

In  most  cases  the  course  is  one  of  progressive 
emaciation,  weakness,  and  exhaustion,  the  end  being 
often  preceded  by  peritonitis. 

Course,  Complications,  and  Terminations. 
In  the  acute  forms  of  intestinal  obstruction  the 
prospect  of  recovery  is  extremely  slight ;  perhaps, 
in  the  large  majority  of  cases,  it  would  be  just 
to  say  that  there  is  none  at  all.  And  here  a 
word  must  be  said  as  to  those  extremely  rare  in- 
stances of  spontaneous  recovery  which  have  occurred 
from  time  to  time  under  every  form  of  acute  obstruc- 
tion, volvulus  onl}'  excepted.  Very  much  of  the 
value  of  these  cases  has  been  lost  by  their  after- 
histories  not  being  published,  chances  thus  being 
lost  of  our  knowing  in  what  cases  of  really 
mechanical  obstruction  spontaneous  recovery  is 
really  possible.  In  the  second  place  there  is  strong 
reason  to  believe  that  in  several  of  these  cases  the 
diagnosis  has  been  at  fault,  the  real  cause  of  mischief 
lieing  peritonitis,  e.g.  starting  from  the  crecum  or 
its  appendix,  or  one  originating  in  tubercular  mis- 
chief, an  enteritis,  and  not  mechanical  obstruction. 

In  the  more  chronic  forms  of  obstruction,  with 
the  exception  of  those  depending  upon  impaction  of 
foeces,  and  some  others,  perhaps  (as  chronic  intus- 
susception), death,  though  considerably  longer  de- 
layed, ensues  sooner  or  later,  in  spite  of  temporary 
relief  afforded  by  operative  measures  or  in  other 
ways. 

In  cases  of  acute  strangulation,  in  which  the 
occlusion  has  been  sudden  and  complete  from  the 
first,  and  in  which  timely  relief  has  not  been  ob- 
tained, the  average  duration  has  been  found  to  be 
from  three  to  six  days.  In  the  cases  reported  as 
fatal  within  a  few  hours,  it  is  possible  that  the 
case  has  lieen  one  of  perforation  of  the  intestine 
or  stomach,  rather  than  one  of  obstruction  of  the 
bowels  (Fagge).  Where  the  case  is  one  of  incar- 
ceration at  first,  followed  by  actual  strangulation, 
death  may  not  occur  until  after  the  lapse  of  eight  or 
ten  days.  In  cases  of  constriction  or  compression 
in  which  complete  occlusion  has  come  about  gradu- 
ally, or  even  has  not  been  finally  established,  the 
duration  of  life  varies  greatly  according  to  the  com- 
plications which  arise,  and  it  may  be  prolonged  for 
weeks  or  even  months.    So,  too,  in  cases  of  stric- 


ture of  the  large  intestine,  where  the  patients  are  of 
average  intelligence,  when  they  avail  themselves 
regularly  of  medical  supervision,  and  are  amenable 
to  the  directions  given,  especially  in  the  matter  of 
diet,  the  end  may  be  deferred  for  one  and  a  half  or 
two  years  or  more. 

The  complications  and  accidents  that  are  liable  to 
occur  are  :  Peritonitis  starting  from  the  seat  of  the 
lesion,  and  more  or  less  rapidly  spreading  and  be- 
coming general  ;  enteritis  ;  ulceration  and  perfora- 
tion of  the  bowel  ;  sloughing  of  the  strangulated  or 
intussuscepted  portions  ;  haemorrhage  into  the  peri- 
toneal cavity  or  into  the  bowel  ;  sudden  asphyxia 
or  broncho-pneumonia,  due  to  the  entrance  ot 
vomit  into  the  air-passages  ;  absorption  of  the  pro- 
ducts of  decomposition  or  of  the  breaking  down  of 
a  growth  ;  gradual  asphyxia  from  the  interference 
with  respiration  by  abdominal  distension ;  and 
syncope  from  cardiac  depression  and  cerebral 
anaemia. 

Diagnosis. — Nowhere  does  successful  treatment 
depend  more  intimately  on  correctness  of  diagnosis  ; 
nowhere  is  a  correct  diagnosis  more  invariably  diffi- 
cult ;  nowhere  is  it  so  often  impossible.  We  can 
only  hope  to  arrive  at  it  by  careful  attention  to  the 
following  points,  and  by  striving  to  keep  before  us 
a  mental  picture  of  the  different  hidden  possibilities 
which  may  lie  at  the  root  of  the  mischief. 

The  following  questions  must  be  considered  : 
I.  Is  the  obstj-iiction  acute  or  chronic  ?  II.  Where 
is  the  obstruction  situated?  III.  What  are  the  best 
methods  of  investigation  ?  IV.  Jl'hat  are  the  dis- 
eases most  likely  to  be  mistaken  for  intestinal  obstruc- 
tion ?  V.  Is  the  case  one  favourable  or  unfavour- 
able for  operation  ?  This  last  question  will  be  con- 
sidered later  under  Treatment. 

I.  Is  the  obstruction  acute  or  chronic  ?  The  sym- 
ptoms given  as  distinctive  of  the  two  groups  are 
often  misleading  when  apj^lied  to  individual  cases. 

(1)  Under  acute  obstruction  would  be  in- 
cluded the  following  :  (a)  Strangulation  by  bands  or 
through  apertures  ;  (/')  volvulus  of  the  colon  ; 
((■)  acute  intussusception  ;  (d)  impaction  of  a  gall- 
stone in  the  small  intestine. 

Symptoms. — Pain,  whether  agonising  or  colicky, 
sets  in  suddenly  at  a  definite  time,  being  generally 
referred  to  the  neighbourhood  of  the  umbilicus.  It 
is  usually  paroxysmal  at  first,  but  tends  to  become 
continuous.  It  may  have  followed  an  unwise  meal, 
going  to  work,  some  straining  effort,  active  purga- 
tion, or  a  blow.  Vomiting  is  early  and  severe — 
first  the  contents  of  the  stomach — then  bilious,  ex- 
cited by  any  effort  to  take  food — and  ultimately 
brownish,  foul-smelling,  or  more  completely  sterco- 
raceous.  Constipation  is  absolute,  even  to  the  pas- 
sage of  flatus,  though  small  scybalous  masses  may 
come  away  from  a  point  below  the  obstruction  after 
enemata  or  straining  efforts  of  the  patient.  The 
abdomen  soon  becomes  distended,  but  its  form  pre- 
sents little  that  is  really  distinctive  of  one  form  of 
obstruction  rather  than  another  ;  this  being  largely 
due  to  the  facility  with  which  one  or  two  distended 
coils  may  be  displaced  into  areas  where  they  conceal 
the  proper  contents,  and  simulate  their  distension. 
The  urine  is  diminished  or  suppressed.  The  collapse, 
the  state  of  the  tongue,  pulse,  and  temperature  are 
as  already  stated. 

(2)  Under  chronic  obstruction  would  come  : 
(a)  Stricture  of  the  large  intestine  ;  (b)  contractions 
or  adhesions  obstructing  the  intestine  (usually  small) 
by  bending,  dragging  on,  narrowing,  or  malting  up 
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one  or  more  coils  ;  (c)  stricture  of  the  small  intes- 
tine after  ulceration  —  traumatic,  tubercular,  or 
malignant ;  ((^)  chronic  intussusception  ;  {e)  obstruc- 
tion by  compression  of  growths  from  outside  ; 
(/")  fiscal  impaction. 

Symptoms. — In  chronic  obstruction  these  are 
characterised  by  their  slow  irregular  development. 
The  pain  comes  on  at  first  at  long  intervals,  corre- 
sponding to  troublesome  attacks  of  constipation, 
and  is  put  down  to  '  attacks  of  wind,'  colic,  or  indi- 
gestion. Even  late  in  the  case  fixed  pain  is  often 
absent ;  but  pain  occurs  in  paroxysms  which  corre- 
spond to  attacks  of  peristalsis,  showing  the  writhing 
movements  of  intestine,  with  muscular  coats  hyper- 
trophied  and  as  yet  not  stilled  by  peritonitis. 
Constipation  is  for  some  time  the  chief  trouble  :  the 
bowels  never  act  satisfactorily  without  aperients. 
Constipation  alternates  with  diarrhoea  ;  or  broken 
up  or  narrowed  bits,  unsatisfactory  alike  in  form 
and  bulk,  are  passed  with  difficulty,  accompanied 
by  much  flatus  and  some  loose  motion.  After  one 
or  more  attacks  of  obstruction  more  or  less  com- 
plete, the  contracted  lumen  of  the  bowel  may  be 
absolutely  blocked.  Vomiting  isoften  long  deferred, 
and  the  patient  may  keep  comparatively  well  (with 
clean  tongue,  sleeping  well,  and  taking  food),  even 
when  his  condition  has  become  one  of  great  danger. 

While  the  above  description  applies  to  well- 
marked  acute  and  chronic  obstruction  respectively, 
the  two  forms  do  not  always  fall  into  such  distinct 
groups.  Further,  the  above  terms  do  not  always 
correspond  to  obstruction  of  the  small  and  obstruc- 
tion of  the  large  intestine.  All  the  symptoms  of 
chronic  obstruction,  lasting  over  six  months,  may 
be  presented  by  a  case  of  obstruction  of  the  ileum 
from  cancerous  puckering  of  its  mesentery  ;  while, 
on  the  other  hand,  every  symptom  of  the  acutest 
obstruction  of  the  small,  intestine,  ending  fatally  in 
four  days,  may  be  shown  by  a  volvulus  of  the  sig- 
moid (Fagge).  Again,  the  greatest  difficulty  in 
deciding  between  acute  and  chronic  obstruction 
may  be  caused  by  a  patient,  whose  age  suggests 
malignant  stricture  of  the  large  intestine,  and  in 
whom  absolute  constipation,  a  greatly  distended 
belly,  and  evident  peristalsis  call  loudly  for  relief, 
definitely  declaring  that  the  constipation  is  merely 
a  matter  of  a  few  days,  and  denying  absolutely  any 
previous  attacks  of  constipation  or  oljstruction. 
Finally,  there  is  a  third  class  in  which  an  attack  of 
acute  obstruction  supervenes  upon  symptoms  indi- 
cating a  chronic  oljstruction.  Such  condition  most 
frequently  occurs  in  patients  with  malignant  stric- 
ture, or  with  coils  matted  together  by  adhesions, 
with  chronic  intussusception,  or  gradual  occlusion 
of  the  lumen  of  the  bowel  by  a  growth  within  or 
outside  its  walls,  the  actual  obstruction  being 
brought  about  by  some  sudden  blocking,  as  by  a 
faecal  mass,  or  by  kinking  or  bending  of  the  bowel 
above.  The  chief  help  in  the  diagnosis  is  given  by 
examination  of  the  patient's  history.  There  will 
usually  be  an  account  of  symptoms  pointing  to 
chronic  obstruction,  with  previous  less  severe 
attacks. 

II.  Where  is  the  obstruction  situated  ? — It  may 
be  said  at  once  that  a  case  of  chronic  obstruction  is 
usually  one  of  the  following  :  (a)  Stricture  in  the  rec- 
tum, sigmoid  flexure,  splenic  or  hepatic  flexure  ;  (t/) 
stricture  of  the  small  intestine  from  mischief  within 
its  lumen,  or  from  matting,  kinking,  or  dragging  on 
it  by  adhesions,  6ic. ,  outside  ;  (f)  chronic  intussus- 
ception ;  (d)  faecal  impaction.    Of  the  above,  ob- 


struction of  some  point  in  the  left  side  of  the  arch 
of  the  large  intestine  is  by  far  the  most  frequent. 

With  regard  to  acute  obstruction,  usually  in  the 
small  intestine,  it  must  be  confessed  that  it  is  very 
frequently  quite  impossible  to  go  beyond  localising 
it  in  the  small  intestine.  It  has  been  shown  that 
the  urgency  of  the  chief  symptoms  is  not  related  to 
the  seat  of  the  obstruction,  but  to  its  severity.  No 
doubt  obstruction  high  up  in  the  small  intestine 
will  in  many  cases  be  accompanied'by  earlier  vomit- 
ing, but  less  likely  to  become  feeculent.  Distension 
of  the  abdomen  will  be  less  in  a  case  like  the  above 
than  in  one  where  the  obstruction  is  low  down  in  the 
ileum.  The  numerous  fallacies  which  may  beset  us, 
depending  on  the  amount  of  food  taken,  the  in- 
fluence of  drugs,  the  erratic  manner  in  which  one  or 
two  coils  may  cause  distension  of  an  area  at  some 
distance  from  their  proper  habitat,  must  be  borne  in 
mind.  It  will  be  wiser  to  be  content  in  acute  ob- 
struction with  determining  whether  it  is  in  the  small 
intestine,  as  by  a  band  ;  in  the  large,  as  in  volvulus  ; 
or  in  both,  as  an  acute  intussusception — and  to  re- 
member that  all  beyond  may  be  blind  guesswork. 

III.  What  are  the  best  methods  of  investigation  ? 
A  correct  diagnosis  can  often  only  be  arrived  at 
by  most  careful  attention  to  the  following  points. 
Trivial  as  some  may  seem,  all  or  any  may  be  of  the 
utmost  importance  ;  and  as  cases  of  acute  obstruction 
may  vary  every  hour,  repeated  careful  examina- 
tions may  be  needful  to  throw  light  on  a  condition 
which  was  quite  obscure  a  few  hours  before. 

(a)  The  History. — The  value  of  this  is  often  nil, 
but  the  smallest  point  may  sometimes  be  of  the 
greatest  importance.  Thus  (i)  previous  peritonitis 
may  lead  to  a  suspicion  of  strangulation  by  a  band, 
or  by  multiple  adhesions.  The  history  of  pelvic  mis- 
chief, especially  in  women,  or  of  tubercular  inflam- 
mation may  be  of  the  utmost  value,  (ii)  Injury, 
such  as  a  kick  from  a  horse,  may  have  led  to  a  rup- 
ture and  subsequent  hole  in  the  omentum,  thus 
causing  later  on  a  seat  of  strangulation  ;  or  to  ob- 
struction from  cicatrisation  of  some  bruised  loop  of 
intestine,  (iii)  An  imprudent  meal  of  heavy  and 
indigestible  food  may  determine  the  occurrence  of 
obstruction,  by  the  sudden  formation  of  gas  and 
turbulent  peristalsis  in  cases  of  peritoneal  adhesions, 
or  stricture,  by  causing  twisting  or  kinking,  (iv) 
Old-standing  hernia.  Adhesions  formed  about  the 
neck  of  an  inguinal  hernia  may  strangle  a  loop  of 
small  intestine  quite  independent  of  the  hernia. 

(/))  The  Symptoms. — These  are  next  to  be  inves- 
tigated. The  symptoms  characteristic  of  acute  and 
chronic  obstruction  respectively,  and  their  fallacies, 
have  been  already  given. 

(c)  Physical  Examination.  —  The  most  careful  and 
thorough  examination  of  the  abdomen  by  palpation 
and  percussion,  and  by  exploration  of  the  rings,  the 
rectum,  and,  if  need  be,  the  vagina,  should  be  in- 
stituted at  the  earliest  practicable  period,  before 
general  abdominal  distension  or  the  supervention  of 
complications  has  obscured  the  indications  first  pre- 
sented. The  form  of  the  abdomen  is  to  be  first 
studied.  Then,  any  fulness  which  remains  localised, 
especially  if  accompanied  by  abiding  pain  in  the 
same  place,  any  limited  dulness,  any  repeated  up- 
springing  of  one  or  more  coils  at  the  same  place 
(especially  if  it  is  noticed  that  borborygmi  are  ar- 
rested here),  may  all  be  of  value  in  helping  to 
localise  the  seat  of  obstruction.  In  some  cases 
it  may  be  desirable  to  administer  an  anaesthetic,  to 
facilitate  the  examination  by  relaxing  the  abdominal 
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muscles,  and  to  save  additional  suffering.  But  this 
step  may  be  dangerous  if  vomiting  is  easily  excited. 
With  regard  to  the  rings,  the  regions  of  umbilical, 
inguinal,  femoral,  and  even  obturator  hernia  should 
be  carefully  scrutinised.  Not  only  may  the  modesty 
of  a  patient  have  led  to  the  concealment  of  an 
ordinary  hernia,  but  possibly  a  small  knuckle  may 
be  tightly  strangled  in  the  neighbourhood  of  the 
internal  ring,  or  in  the  canal,  or  the  lumen  of  a 
piece  of  intestine  may  be  partially  closed  in  a  tiny 
femoral  hernia.  As  to  the  need  of  a  rectal  examina- 
tion, it  is  onl)'  too  certain  that  even  nowadays  this 
method  of  examination  is  still  too  much  neglected, 
and  thus  intussusceptions  are  sometimes  overlooked 
until  it  is  too  late  to  reduce  them  by  insufflation  ; 
and  cases  of  malignant  stricture  are  allowed  to  go 
on,  and  treated  as  indigestion,  flatulence,  or  consti- 
pation. The  introduction  of  the  whole  hand  into 
the  rectum  has  been  rightly  given  up  of  late  years  ; 
the  information  it  gives  is  very  limited,  and  only 
obtained  at  grave  risk.  Exploration  per  vagiuain 
may  afford  additional  information. 

((/)  Use  of  Eneiiiaia  and  the  Long  Tiihc. — These 
methods  are  usually  as  useless  in  diagnosis  as  in 
treatment.  Further,  their  use  is  often  accompanied 
by  danger,  and  may  be  misleading  also.  Finally, 
they  frequently  weaken  and  distress  the  already 
sufficiently  handicapped  patient.  The  following 
dangers  and  fallacies  accompany  their  use  :  (i)  An 
obstruction  may  be  pervious  to  fluid  from  below  and 
not  from  above  (Fagge).  In  such  a  case  the  fluid 
pumped  through  may  easily  add  to  the  accumulation 
above  this  point,  (ii)  When  the  abdomen  is  dis- 
tended, the  administration  of  large  enemata  must 
add  to  the  misery  of  the  patient,  (iii)  Further,  the 
passage  of  an  enema  tube  and  the  amount  that  can 
be  injected  may  be  misleading  also.  Thus,  it  is 
well  known  that  the  tube  may  be  stopped  by  a  fold 
of  mucous  membrane  ;  or  it  may  double  on  itself, 
thus  leading  to  the  belief  that  no  obstruction  exists 
within  reach.  Again,  it  is  obvious  that  the  sources 
of  fallacy — leakage,  admission  of  air,  the  varying 
capacity  of  the  large  bowel  in  different  patients, 
&c. — are  numerous.  The  use  of  enemata  will 
again  be  alluded  to  under  Treatment,  p.  780. 

IV.  IVhai  are  the  diseases  most  likely  to  be  mis- 
taken  for  intestinal  obstrnetion  ? — Of  these,  the 
most  important  in  frecjuency  and  gravity  is  perito- 
nitis—especially that  form  due  to  mischief  in  the 
cxcum  or  the  appendix,  or  a  peritonitis  of  tubercular 
origin.  Pain,  vomiting,  constipation,  and  tender- 
ness may  all  be  present  and  lead  to  the  greatest 
difficulty  in  diagnosis.  The  points  most  likely 
to  help  are  the  following  :  (l)  The preidous  history. 
Thus,  though  the  onset  may  appear  to  be  sudden, 
there  will  very  likely  have  been  attacks  of  '  stomach- 
ache,' irregular  action  of  the  bowels,  and  tenderness 
in  the  right  iliac  region.  (2)  The  teinperatiire. 
This  is  usually  high  in  acute  peritonitis  ;  but,  unless 
the  case  is  seen  early,  it  may  be,  as  in  intestinal 
obstruction,  inclined  to  subnormal  if  prostration  or 
collapse  have  set  in.  (3)  The  vomiting  is  usually 
less  urgent  in  peritonitis,  and  more  rarely  freculent. 
(4)  lyie  constipation  is  less  absolute.  (5)  There  is 
usually  diffused  tenderness  and  distension  in  peri- 
tonitis. (6)  There  is  no  pei-istalsis.  (7)  I'lte 
abdomen  in  peritonitis  is  often  '  smooth,  firm,  and 
barrel-like  '  (Hutchinson).  Other  conditions  occa- 
sionally simulating  intestinal  obstruction  are  ente- 
ritis, e.g.  from  eating  tinned  foods,  and  ptomaine- 
poisoning  ;  acute  Invmorrhagic  pancreatitis  :  here 


the  suddenness  of  the  onset,  the  rapid  collapse,  and 
perhaps  the  presence  of  a  median  deep-seated  epi- 
gastric swelling,  may  suggest  the  cause  ;  thrombosis 
of  the  mesenteric  artery  is  another  condition  which, 
Ijy  the  abdominal  pain,  vomiting,  and  tympanites, 
simulates  obstruction,  but  here  diarrhcea  and  blood- 
tinged  stools  are  not  unlcnown  ;  lead-colic,  again, 
has  to  be  remembered  as  a  condition  bringing  about 
an  arrest  of  action  but  not  mechanical  obstruction, 
and  to  be  distinguished  by  the  history  and  progress 
of  the  case. 

Treatment. —  This  will  be  divided  into  A. 
Non-Operative,  and  B.  Operative.  But  while  the 
first  will  always  maintain  its  place  in  cases  where 
an  operation  is  refused,  where  the  condition  of  the 
patient  or  his  surroundings  and  those  of  the  medi- 
cal man  do  not  admit  of  its  performance,  it  cannot 
be  too  strongly  laid  down  that  the  only  hope  in 
acute  intestinal  obstruction  lies  in  operation,  both 
for  clearing  up  the  diagnosis,  and  for  relieving  the 
condition  which  will  otherwise  certainly  prove 
fatal.  But  while  the  adoption  of  non-operative 
treatment  in  acute  intestinal  obstruction  is  almost 
certainly  doomed  to  failure,  it  does  not  therefore 
follow  that  operative  interference  will  meet  with  a 
large  amount  of  success.  Any  candid,  reflective 
mind,  which  has  made  itself  acquainted  with  the 
facts  of  the  case,  will  admit  that  the  same  brilliant 
success  which  modern  surgery  has  obtained  in 
several  regions  of  the  abdomen  has  not  extended 
to  intestinal  obstruction,  especially  the  acute  variety. 
The  reasons  are  not  far  to  seek.  We  have  to  deal 
here  with  conditions  often  most  difficult  to  find, 
with  conditions  that  quickly  produce  irreparable 
mischief,  conditions  which  early  exhaust  the  pa- 
tient's strength,  and  in  the  exploring  and  removing 
of  which  grave  shock  is,  of  necessity,  often  pro- 
duced. The  diagnosis  of  acute  intestinal  obstruc- 
tion having  been  made,  the  practitioner  will  do 
well  to  put  both  sides  before  the  patient  and  his 
friends,  the  uselessness  of  palliative  treatment,  the 
risks  of  operative  interference,  and  the  fact  that 
these  risks  are  much  increased  by  every  hour's 
delay.  If  the  facts  of  the  case  permit  of  one  of  those 
varieties  more  favourable  for  operation  being 
diagnosed,  such  as  a  Meckel's  diverticulum,  a 
single  band,  or  an  early  intussusception,  the  prac- 
titioner will  be  justified  in  strongly  urging  operative 
interference.  When  the  case  is  more  obscure,  he 
can  only  put  both  sides  fairly,  and  leave  the  decision 
to  others. 

A.  NON-OrERATHE  TREATMENT.  —  I.  Purga- 
tives.— Asa  rule  almost  without  exception,  in  acute 
or  subacute  cases,  the  use  of  all  kinds  of  purgatives 
is  to  be  emphatically  condemned.  They  aggravate 
symptoms  ;  while  they  are  liable  to  light  up  quies- 
cent into  acute  trouble,  and  convert  chronic  mis- 
chief into  acute.  Threatening  sloughing  or  per- 
foration may  also  be  rendered  inevitable.  It  is 
only  where  all  urgent  symptoms  have  subsided,  or, 
in  more  chronic  cases,  where  there  is  no  evidence 
of  peristalsis  or  of  peritonitis,  that  mild  laxatives, 
especially  some  salines,  often  prove  of  great  value, 
but  great  caution  is  necessary  in  their  administra- 
tion. These  points,  together  with  the  use  of 
stronger  aperients  in  obstruction  from  frecal  impac- 
tion, will  be  alluded  to  later. 

2.  Sedatives. — Opium  and  belladonna  have  been 
given  far  too  much  as  a  matter  of  routine,  as  in  the 
usual  combination  of  opium  gr.  h-gv.  I,  and  green 
extract  of  belladonna  gr.  jJ-gr.  J,  every  three  or 
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four  hours.  But  it  must  be  remembered  (l)  that 
our  knowledge  of  the  action  of  these  drugs  on  the 
inhibitory  and  accelerating  nerves  of  the  intestine  is 
by  no  means  complete.  (2)  That  we  are  here  espe- 
cially in  the  dark.  Thus,  if  we  could  tell  the  nature 
of  the  obstruction,  how  the  coils  lay,  and  which  of 
them  were  capable  of  usefully  directed  peristaltic 
action,  we  might  perhaps  employ  belladonna  in 
large  doses.  In  other  cases,  where  ulceration 
might  be  threatening,  opium  alone  would  be  em- 
ployed. (3)  That  while  opium  undoubtedly  allays 
the  pain,  checks  violent  and  hurtful  peristaltic 
movements  of  the  intestines,  dulls  the  acuteness  of 
the  patient's  mind  constantly  alive  to  his  anxieties 
and  distress,  while  it  promotes  sleep  and  thus  hus- 
bands his  strength,  it  is  an  entire  mistake  to  speak 
of  opium  by  the  often-quoted  phrase  '  as  our  sheet- 
anchor  '  in  intestinal  obstruction.  It  may  danger- 
ously modify  symptoms  and  signs  ;  thus,  a  patient 
dosed  with  opium  may  be  quite  unaware  that  the 
tenderness  of  his  abdomen  is  increasing.  It  may 
apparently  so  improve  the  condition  that  an  opera- 
tion, later  on  proved  beyond  a  shadow  of  a  doubt 
to  have  been  the  patient's  only  hope,  is  put  off  till 
it  is  too  late.  In  other  words,  while  symptoms  are 
lessened,  the  condition  of  the  intestine  may  be 
hourly  getting  worse.  (4)  Adult  patients  often 
show  remarkable  susceptibility  to  belladonna  ;  and 
the  e.xcitement  which  may  follow  an  over-use  of 
this  drug  in  these  cases  may  be  most  harmful  to  the 
patient.  (5)  If  opium  and  belladonna  must  be 
given  we  should  be  content  with  the  smallest  pos- 
sible doses,  especially  of  the  former.  In  other 
words,  the  patient  must  be  judiciously  prescribed 
for,  and  not  drugged.  Later  on,  when  operation 
is  declined  or  set  aside,  it  may  be  needful  to  give 
opium  in  larger  doses,  especially  if  peritonitis  be 
present.  (6)  There  is  a  certain  class  of  adult  cases 
of  intestinal  obstruction  in  which  belladonna,  in 
much  larger  doses  than  are  usually  tried,  has  been 
most  successful.  Thus,  in  more  chronic  cases,  one 
or  two  grains  of  the  green  extract  given  every  hour, 
till  from  five  to  fourteen  grains  have  been  taken, 
have  been  followed  by  relief. 

The  subcutaneous  injection  of  morphine  and  atro- 
pine in  the  smallest  possible  doses  is  to  be  preferred 
to  the  routine  treatment  by  opium  and  belladonna. 
Their  administration  by  suppository  is  the  least 
satisfactory  of  all  methods  in  cases  of  acute  obstruc- 
tion. In  a  few  very  acute  and  painful  cases  the 
inhalation  of  an  anaesthetic  may  be  asked  for  ;  it 
must  always  be  remembered  that  this  course,  while 
temporarily  relieving  suffering,  and  perhaps  enabling 
the  case  to  be  further  cleared  up,  has  certain 
inherent  dangers  of  its  own. 

3.  Diet. — Sufficient  care  is  still  but  seldom  taken 
in  this  simple  matter,  and  the  patient  is  allowed  to 
add  needlessly  to  his  misery  and  danger.  In  acute 
obstruction,  whenever  the  diagnosis  is  suspected  or 
established,  it  is  much  best  to  cease  feeding  alto- 
gether by  the  mouth,  and  to  trust  to  nutrient 
enemata.  The  small  intestine  and  the  stomach 
itself  are  liable  to  be  gradually  filled  up  by  an 
ascending  column  of  fluid,  and  vomiting  is  thus 
constantly  impending  ;  and  when  it  has  already  set 
in,  it  is  only  made  worse  by  giving  food  by  the 
mouth.  As  a  rule,  nothing  whatever  should  be 
given  by  the  mouth  save  a  little  ice  in  small  pieces. 
Nutrient  enemata  may  be  made  on  some  such  plan 
as — milk  gij,  brandy  5ss. ,  yolk  of  one  egg,  with 
liquor  pancreaticus  (B.P. )  5j,  or  a  few  drops  of 


diluted  hydrochloric  acid  and  a  little  pepsin — the 
whole  being  gently  warmed,  but  not  cooked.  Sim- 
ple enemata  of  strong  beef-tea,  only  just  liquid, 
may  be  given  every  two,  three,  or  four  hours. 
After,  or  in  place  of  either,  a  nutrient  zyminised 
suppository  may  be  inserted.  Before  an  enema  is 
given,  it  must  be  ascertained  that  the  rectum  is 
empty.  Thirst  is  best  met  by  the  guarded  use  of 
ice,  the  frequent  moistening  of  the  patient's  lips,  or 
the  injection  of  sterilised  water  into  the  connective 
tissue  of  the  axilla;.  Large  liquid  enemata  some- 
times relieve  thirst  markedly,  but  the  objections  to 
these  have  already  been  given.  When  it  is  clear 
from  the  failing  pulse,  the  falling  temperature,  the 
cold  extremities,  the  dry  tongue,  and  most  fetid 
breath  that  trusting  to  nutrient  enemata  is  not  suffi- 
cient, limited  quantities  of  champagne,  brandy  and 
soda-water,  or  some  kind  of  meat-juice  must  be 
given  by  the  mouth. 

4.  Enemata. — In  intussusception  and  feecal  im- 
paction, and  in  cases  of  stricture  with  a  fsecal  block 
above,  large  enemata  may  be  valuable  ;  but  with 
these  exceptions,  and  especially  in  all  acute  cases  of 
obstruction,  they  are  very  rarely  useful. 

5.  Local  applications. — Material  relief  is  often 
given  by  the  assiduous  use  of  quite  hot  flannel, 
wrung  out  of  a  2  per  cent,  creolin-solution.  This, 
which  soothes  with  its  heat  and  helps  to  sterilise 
the  skin  before  operation,  should  be  regularly  re- 
newed. Poultices  are  too  heavy,  and  quickly  get 
cold.  Turpentine  is  sometimes  applied  on  hot  flan- 
nels. It  has  the  objections  of  frequently  slightly 
blistering  the  skin,  thus  rendering  it  tender  for  ex- 
amination, and  perhaps  interfering  later  on  with  the 
incision  of  an  operation.  In  a  few  cases  the  patient 
experiences  greater  relief  from  local  cold,  as  by 
cracked  ice  applied  at  frequent  intervals  between 
two  layers  of  flannel  tacked  together  with  a  few 
stitches. 

6.  Electricity. — This  is  occasionally  of  service  in 
ffecal  impaction. 

7.  Washing  oiU  the  stomach. — This  step,  recom- 
mended by  Kussmaul,  gives  much  relief  in  some 
cases  where  the  stomach  is  distended  with  fluid. 
Where,  however,  fluids  have  been  properly  restricted 
from  the  first,  it  will  not  be  required. 

B.  Operath'e  Treatment. 

SurgicalOperatio  n  s. — These  include — ( \)  Ab- 
dominal section  ;  (2)  Formation  of  an  artificial 
anus  ;  {3)  Puncture.  Colotomy  will  be  referred  to 
under  the  treatment  of  chronic  obstruction. 

I.  Abdominal  Section. — A  few  most  important 
points,  many  of  them  fallacies  still  unrecognised, 
first  call  for  attention:  (l)  Acute  and  chronic  ob- 
structions do  not  always  fall  into  distinct  groups. 
(2)  Chronic  obstruction  often  puts  on  an  acute  ap- 
pearance. (3)  The  demand  frequently  put  forward 
at  the  present  day  that  cases  of  acute  intestinal  ob- 
struction require  surgical  treatment  is  a  fair  one, 
but  for  the  reasons  given  above  it  is  a  mistake  to 
expect  a  very  large  proportion  of  successes,  even 
after  early  operations  for  intestinal  obstruction. 
(4)  Many  leading  surgeons  have  held  strongly  that 
the  chief  cause  of  the  great  mortality  after  opera- 
tions for  intestinal  obstruction  has  been  in  their 
having  been  put  off"  too  long.  While  this  is  no  doubt 
a  chief  cause,  it  is  not  the  only  one.  It  is  a  mis- 
take to  group  all  cases  of  acute  intestinal  obstruc- 
tion together  as  all  equally  suitable  for  operation. 
Post-mortem  evidence  shows  that  a  distinct  propor- 
tion are  from  the  first  hopeless  of  relief  by  opera- 
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tion,  others  becoming  hopeless  so  early  in  the  case 
as  to  render  any  operation  probably  futile.  Thus, 
with  regard  to  operative  treatment,  cases  of  acute 
intestinal  obstruction  may  be  divided  into  these 
three  groups  :  (a)  Cases  probably  hopeless  from  the 
first — e.g.  some  cases  of  severe  volvulus  of  sigmoid 
and  colon  ;  some  cases  of,  acute  intussusception  in 
infants  ;  and  cases  of  complicated  snaring  or  mat- 
ting, as  in  peritonitis  started  about  the  female  pelvic 
organs,  or  in  inflammation  around  mesenteric 
glands,  [b)  Cases  in  zvhich  there  is  hope  of  doing 
good  by  operation — e.g.  cases  of  band,  especially  the 
single  band  in  young  subjects  ;  some  cases  of  intus- 
susception, and  of  internal  hernia.  The  question 
of  benefit  from  operation  in  acute  obstruction  is 
intimateH'  bound  up  with  these  two  points  :  (i)  the 
impossiVjility  of  making  an  accurate  diagnosis  of  the 
nature  or  the  site  of  the  obstruction  in  many  cases  ; 
and  (2)  the  peculiar  structure  of  the  parts  ;  thus, 
the  intimate  association  of  the  intestine  with  the 
nervous  system,  the  weakness  and  easy  paralysis  of 
its  propelling  power,  and  the  readiness  with  which 
it  is  strangled,  &c.  Finally,  among  the  conditions 
which  handicap  the  explorer  are  {a)  the  tightness 
with  which  his  hand  is  gripped  by  the  abdominal 
wall  here,  not  stretched  as  by  a  large  ovarian 
tumour  ;  [b]  the  way  in  which  distended  coils  of 
intestine  crowd  up  and  get  in  the  way  ;  (c)  the  risk 
of  fatally  disturbing  parts  already  known  to  be 
damaged  ;  [d]  the  condition  of  the  patient.  A  skilled 
.surgeon  should  be  called  in  as  early  as  possible,  as 
it  is  only  fair  that  he  should  see  the  case  early  and 
throughout.  When  an  operation  is  decided  upon, 
the  surgeon  will  be  in  a  far  better  position  than 
when  called  in,  as  too  often  happens,  late  in  the 
case.  When  an  operation  is  to  be  performed,  the 
pulse  should  be  fair,  the  temperature  not  falling, 
the  abdomen  not  much  distended,  and  with  sufficient 
peristalsis  to  make  it  probable  that  there  is  little  or 
no  peritonitis.  On  the  other  hand,  the  operation 
should  not  be  performed,  as  it  too  often  is,  on  the 
merest  chance  of  relief,  when  the  abdomen  is  enor- 
mously tympanitic,  when  the  temperature  and  pulse 
are  falling,  and  the  patient  passing  into  irrecover- 
able collapse. 

The  Operation. — Only  the  chief  points  can  be 
noted  here.  The  bladder  being  emptied,  and  the 
abdominal  wall  sterilised,  the  patient,  with  his  ex- 
tremities warmly  clad,  is  placed  on  a  water-bed 
filled  with  hot  water.  Everything  that  can  possibly 
come  within  the  field  of  operation  must  be  scrupu- 
lously cleansed  before  the  operation,  and  kept 
aseptic.  An  ansesthetic  having  been  given,  the 
abdomen  is  cjuickly  opened  along  the  linea  alba 
below  the  umbilicus  ;  and  all  hcemorrhage  being 
arrested,  two  or  three  fingers  are  introduced,  and 
the  following  possible  sites  of  strangulation  first 
looked  to  :  (l)  the  coecum,  its  condition  of  disten- 
sion or  emptiness  telling  whether  the  obstruction  is 
below  or  alwve  it.  (2)  The  inner  aspects  of  the 
Icmoral,  inguinal,  and  obturator  apertures,  to  make 
sure  that  no  tiny  hernia  exists,  imperceptible  from 
the  outside.  (3)  The  brim  of  the  pelvis,  as  bands 
of  omentum  are  often  fixed  hereabouts,  and  also 
liecause,  in  women,  local  peritonitis,  originating  in 
llie  uterus  or  its  appendages,  is  not  infrequently  the 
source  of  the  obstruction.  If  the  above  search 
with  two  or  three  fingers  or  the  whole  hand  fails, 
and  it  often  will  when  distension  is  present,  em- 
liarrassing  the  fingers  in  their  movements  and  ob- 
scuring the  relation  of  parts,  one  or  two  loops 


which  lie  nearest  the  wound  should  be  scrutinised 
and  followed  in  the  direction  of  increasing  con- 
gestion and  distension,  thus  leading  to  the  obstruc- 
tion. If  this  prove  fruitless,  the  most  distended 
portion  of  the  intestine  must  be  drawn  out  (under 
cover  of  sterilised  towels)  bit  by  bit  from  the  upper 
part  of  the  wound  and  passed  in  again,  after  exami- 
nation, into  the  lower  angle,  in  such  a  way  that  at 
no  time  are  more  than  five  or  six  inches  of  intestine 
exposed.  After  drawing  out  and  replacing  some 
feet  of  intestine  in  this  way,  it  is  probable  that, 
owing  to  the  increasing  congestion  or  resistance, 
the  surgeon  will  reach  the  obstruction.  An  assistant 
should  hold  the  coil  from  which  the  surgeon  starts 
under  a  hot  sponge,  to  prevent  the  same  ground 
being  traversed  a  second  time.  If  after  five  to  ten 
minutes'  search  the  mischief  is  not  found,  the  sur- 
geon must  decide  between  making  an  artificial  anus 
and  closing  the  wound,  and  enlarging  the  latter  and 
allowing  all  the  coils  to  prolapse  under  hot  sterilised 
towels,  frequently  renewed.  The  decision  must 
turn  on  the  condition  of  the  patient  and  the  sur- 
roundings of  the  surgeon.  On  the  one  hand  it  is 
only  taking  this  bold  step  which  will,  in  a  large 
number  of  cases,  bring  to  light  the  cause  of  the 
obstruction.  On  the  other,  if  the  coils  be  distended, 
it  will  be  impossible  to  get  them  back  without 
draining  them  and  closing  the  opening.  The  need- 
ful manipulations  necessarily  produce  much  shock, 
and  perhaps  inflict  serious  damage.  When  the  ob- 
struction is  found,  it  must  be  dealt  with  according 
to  its  nature.  Thus  an  opening  (as  in  the  mesentery) 
must  be  stretched  with  the  finger-nail  and  the  bowel 
withdrawn  ;  omental  bands,  if  not  torn  through, 
divided  between  two  chromic-gut  ligatures  ;  any 
diverticular  band  brought  up  into  view,  and  divided 
with  similar  precautions,  or,  if  the  patient's  condi- 
tion admits  of  it,  resected  and  the  cut  ends  cleansed 
and  closed.  Resection  of  gangrenous  intestine,  and 
intestinal  anastomosis,  ma}'  have  to  be  resorted  to. 
The  best  modes  of  dealing  with  volvulus,  intussus- 
ception, and  gall-stone,  are  given  under  their  re- 
spective headings.  It  remains  to  allude  very  briefly 
to  two  most  important  steps,  the  omission  of  which, 
owing  to  the  hurry  at  the  close  of  an  operation  for 
intestinal  obstruction,  often  renders  what  has  been 
done  futile.  The  first  is  that  it  is  alisolutely  useless 
to  leave  the  abdomen  full  of  distended  intestine. 
This  will  inevitably  prove  fatal,  partly  by  intestinal 
toxnjmia,  partly  by  pressure  on  the  diaphragm,  and 
cardiac  collapse.  Its  removal  is  imperatively  needed, 
either  by  making  an  opening  in  the  intestine,  drain- 
ing this  and  then  closing  the  opening,  or  by  the 
formation  of  an  artificial  anus.  The  other  step  is 
the  thorough  cleansing  of  the  peritoneal  sac  wlien 
this  has  been  contaminated,  either  by  sponges  or  by 
flushing  with  a  hot  solution  of  boiled  water,  intro- 
duced by  an  irrigating  tube.  In  these  cases  a 
Keith's  tube  should  be  introduced  into  the  pelvis 
and  sucked  out  regularly. 

2.  Formation  of  an  Artificial  Anus  ;  Enicrotoiny. 
This  is  done  under  the  following  conditions  :  When 
the  patient's  condition  does  not  admit  of  any  search- 
ing for  the  cause  of  the  trouble,  when  the  operator 
cannot  detect  the  site  of  obstruction,  or  finds  that 
he  can  neither  deal  with  this  nor  perform  resection, 
or  intestinal  anastomosis.  The  artificial  anus  is  best 
made  by  tying  in  a  Paul's  tube  by  means  of  a  purse- 
string  stitch.  The  coil  should  first  be  brought  well 
outside  the  abdomen,  and  emptied  with  gentle 
pressure  before  the  suture  is  inserted.  Another 
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means,  when  a  Paul's  tube  is  not  forthcoming,  is 
to  bring  out  a  coil,  fix  it  by  sutures,  and  then  open 
it  by  a  trocar  and  cannula  passed  through  sterilised 
thin  indiarubber  sheeting,  so  that  liquid  feces  do  not 
flood  the  wound,  &c.  Nelaton's  operation  is  usually 
adopted.  Making  an  artificial  anus  is  merely  pallia- 
tive ;  and  should  only  be  resorted  to  when  other 
steps  fail  or  are  impracticable,  and  when  it  is  cer- 
tain that  the  obstruction  is  low  down  in  the  small 
intestine.  The  chief  drawback  to  this  method  lies 
in  the  extreme  annoyance  the  patient  suffers  after- 
wards from  the  continual  escape  of  liquid  freces, 
and  the  certainty  of  marasmus  if  the  opening  in  the 
intestine  be  high  up. 

3.  Puncture  of  a  Distended  Coil  by  Trocar  and 
Cannula. — This  step  should  be  abandoned.  While 
in  a  very  few  cases  puncture  has  apparently  proved 
efficient,  there  is  no  doubt  whatever  that  the  number 
of  cases  in  which  this  method  has  been  fruitlessly 
employed,  and  which  have  never  been  published, 
is  infinitely  greater.  The  chief  risks  are  :  {a)  Not 
hitting  the  right  coil  ;  thus  one  (though  distended) 
may  be  hit  so  far  from  the  obstruction  as  to  give  no 
real  relief.  In  not  a  few  the  bowel  below  the  obstruc- 
tion may  be  punctured  (Treves).  (A)  The  puncture 
may  give  rise  to  no  real  relief,  but  to  increased 
distress,  (r)  The  puncture  may  be  followed  by  fatal 
leakage  into  the  peritoneal  sac. 

Varieties. — I.  Strangulation  by  Bands  or 
in  Apertures. — As  some  at  least  of  these  depend 
upon  the  results  of  previous  inflammation,  it  is  im- 
portant to  inquire  minutely  into  the  early  history. 

Anatomical  Characters. — The  bands  causing 
strangulation  may  be  adhesions  resulting  from  peri- 
tonitis (omental),  a  persistent  Meckel's  diverticulum, 
or  some  normal  structure  abnormally  attached.  In 
any  case  it  is  the  small  intestine,  and  usually  the 
end  of  the  ileum,  which  is  specially  liable  to  become 
thus  strangulated.  A  band  or  bands,  sometimes 
rounded,  sometimes  flattened,  may  stretch  from  one 
part  of  the  mesentery  or  omentum  to  another,  or, 
oftener,  may  be  attached  by  one  end  to  the  omentum 
or  mesentery,  and  by  the  other  to  the  bowel  (only 
exceptionally  to  the  large  intestine),  or  to  the  abdo- 
minal wall  or  pelvis.  Much  more  rarely  are  they 
found  passing  from  one  part  of  the  bowel  to  another. 
The  broader  adhesions  sometimes  present  slits  in 
which  portions  of  bowel  may  be  caught.  Similarly, 
ruptures  or  slits  may  occur  in  the  omentum  or 
mesentery,  or  even  in  very  rare  instances  in  the 
suspensory  ligament  of  the  liver,  or  broad  ligament 
of  the  uterus.  The  lower  attachments  of  the  omen- 
tal bands  are  usually  to  the  parietes  or  viscera,  to  the 
brim  of  the  pelvis,  or  to  near  the  inner  orifice  of 
one  of  the  rings.  Of  the  diverticular  bands,  the 
most  important  is  the  one  called  'true,'  which  is 
due  to  a  persistent  or  partially  obliterated  vitelline 
duct.  This  band  is  single,  and  is  attached  at  one 
end  to  the  ileum  from  one  to  three  feet  from  its 
termination  ;  its  other  end  may  be  free  or  attached 
in  the  vicinity  of  the  umbilicus.  Its  structure  may 
be  like  the  intestine,  or  cord-like.  The  intes- 
tine may  be  strangled  beneath  it,  when  the  band  is 
adherent  at  both  extremities,  or  snared  and  knotted 
up  by  it,  in  a  much  more  complicated  way,  when  its 
distal  end  is  free.  Other  congenital  bands  may 
arise  from  the  omphalo-mesenteric  vessels.  Strangu- 
lation may,  much  more  rarely,  take  place  in  various 
forms  of  internal  hernia  (hernia  into  the  foramen  of 
Winslow,  or  into  peritoneal  pouches,  mesocolic, 
duodeno-jejunal,  or  retro-peritoneal). 


Symptoms.  — These  are  similar  to  those  already 
described  under  Acute  Obstruction.  Strangulation 
of  the  small  intestine  by  the  above-mentioned  bands 
or  apertures  is  most  commonly  met  with  in  early 
adult  life,  the  average  age  being  from  twenty  to 
forty.  One  sex  does  not  appear  more  liable  than 
the  other,  except  in  the  case  of  strangulation  by 
diverticula,  which  has  been  observed  about  twice  as 
often  in  the  male  as  in  the  female  subject.  The 
more  youthful  the  patient,  the  more  will  a  true 
diverticulum  suggest  itself.  But  strangulation  is  not 
unknown  in  much  older  patients,  as  shown  by  the 
subjects  of  hernise  and  omental  bands. 

Treatment. — The  surgeon  may  resort  to  abdo- 
minal section  with  much  hope.  As  to  the  date  of  in- 
terference, the  earlier  the  better,  before  the  patient's 
strength  is  lowered  by  vomiting,  and  the  operation 
rendered  additionally  difficult  by  distension. 

II.  Volvulus. -The  pathology  of  this  has  been 
already  given  (p.  774). 

.Symptoms. —In  addition  to  the  usual  symptoms 
of  Acute  Obstruction,  there  are  certain  special 
points  which  may  aid  in  the  diagnosis.  The  patients 
are  usually  adults  ;  and  constipation  has  most  likely 
been  of  long  standing  and  habitual.  The  occurrence 
in  insane  patients,  though  the  insanity  probably 
only  points  to  neglected  bowels,  has  been  sufficiently 
frequent  to  be  noteworthy.  The  symptoms  are 
urgent  (with  the  exception,  perhaps,  of  vomiting, 
which  may  be  less  marked  than  in  other  forms  of 
acute  obstruction),  and  may  end  rapidly  in  death. 
But  the  point  which  is  likely  to  be  distinctive  of 
volvulus  is  the  urgent  distension  of  the  abdomen, 
often  due  to  one  or  more  huge  coils  of  large  intes- 
tine. 

Treatment. — Operative  steps,  taken  early,  give 
the  only  hope  here  ;  otherwise  the  huge  distension, 
and  the  early  stage  at  which  inflammatory  changes 
set  in,  rapidly  bring  about  a  fatal  result.  The 
distended  sigmoid  should  be  exposed  and  its  con- 
tents evacuated  by  a  trocar  or  aspirator  passed 
through  sterilised  thin  indiarubber  sheeting  so  that 
liquid  fceces  do  not  contaminate  the  wound.  If 
needful,  the  bowel  must  be  incised  and  emptied, 
every  care  being  taken  not  to  infect  the  peritoneum. 
As  soon  as  the  distension  is  materially  lessened,  the 
twisted  loop  should  be  brought  outside,  the  twist 
undone,  the  opening  closed  and  the  bowel  replaced. 
If  tympanites  persist,  the  opening  should  be  made 
into  an  artificial  anus,  or  a  right-sided  colotomy 
performed,  to  relieve  the  coecum.  This  has  been 
done  as  a  primary  operation  with  complete  success 
in  a  few  cases.  But  owing  to  the  rapidity  with 
which  gangrene  attacks  a  volvulus,  the  treatment 
first  given  is  much  to  be  preferred. 

III.  Intussusception  or  Invagination. — 
This  form  of  obstruction  is  most  important,  owing 
to  its  frequency  in  early  life,  its  rapid  fatality  in 
many  cases,  and  the  number  of  brilliant  successes 
which  have  followed  insufflation  and  abdominal 
section. 

^-Etiology  Intussusception  is  the  most  com- 
mon variety  of  obstruction  to  which  children  are 
liable,  about  one-fourth  of  the  cases  on  record  having 
occurred  during  the  first  year,  and  more  than  one 
half  during  the  first  seven  years  of  life.  In  early 
life  and  childhood  it  is  more  frequent  in  males. 
Intussusception  would  appear  to  be  brought  about 
by  some  irregular  peristaltic  action  of  one  part  of 
the  intestine,  perhaps  conjoined  with  inaction  of 
another  part.    Sometimes  it  follows  severe  purging. 
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diarrhcea,  or  violent  straining,  sometimes  the  pre- 
sence of  worms,  or  a  polypoid  growth,  especially 
in  the  lower  ileum.  In  a  few  cases  it  has  followed 
movements  or  strain,  especially  during  the  dandling 
and  dancing  of  an  infant  upwards  and  downwards 
in  the  arms. 

Anatomical  Characters. — In  ordinary  cases 
a  transverse  section  will  show  three  rings  of  bowel, 
and  a  longitudinal  one  three  layers  of  bowel  on  each 
side.    The  external  of  these  three  layers  is  called 
the  intussuscipiens  or  sheath,  the  middle  the  re- 
turning layer,  and  the  innermost  the  entering  layer, 
these  last  two,  taken  together,  forming  the  iutus- 
sHsccptiiiii.    Of  these  layers,  the  outer  and  middle 
have  mucous  surfaces  in  mutual  contact,  and  the 
middle  and  inner  have  serous  coats  thus  opposed. 
The  increase  of  the  intussusception  takes  place  by 
the  entering  and  middle  layers  moving  in  together, 
and  dragging  in  the  outer  one  after  them.  Thus, 
while  the  inner  bend  between  the  entering  and  the 
middle  layers  remains  the  foremost  part  of  the  intus- 
susception, the  outer  bend  between  the  middle  and 
outer  layers  is  constantly  changing.    Between  the 
middle  and  inner  layers  the  mesentery  or  mesocolon 
or  both,  as  the  case  may  be,  are  drawn  in.  This 
fact  determines,  from  the  first,  peculiarities  in  the 
shape  of  the  intussusception  ;  and,  later  on,  the 
compression  of  the  vessels  brings  about  congestion, 
ecchymosis,  swelling,  and  sloughing.     Thus  the 
traction  on  the  mesentery,  often  considerable  as  the 
invagination  increases,  causes  a   curving  of  the 
cylinder  of  the  intussusceptum,  and  to  a  less  degree 
that  of  the  sheath,  towards  the  root  of  the  mesen- 
tery.   It  also  may  pull  the  axis  of  the  intussus- 
ceptum and  its  terminal  orifice  out  of  that  of  its 
sheath,  and  nearer  the  mesenteric  border  of  the  in- 
testine, the  orifice  of  the  end  of  the  intussusceptum 
becoming  also,  by  the  traction,  slit-like.  Intussus- 
ceptions occur  much  more  frequently  in  some  parts 
than  in  others.    Thus,  when  the  small  intestine, 
especially  the  ileum  and  lower  jejunum,  is  involved, 
it  is  spoken  of  as  the  enteric  variety  (30  per  cent.). 
In  the  ileo-CKcal  region  two  forms  are  found  :  {a) 
the  ileo-c<ccal proper,  in  which  the  ileum  and  ctecum, 
preceded  by  the  valve  which  forms  the  most  ad- 
vanced point  of  the  intussusceptum,  pass  into  the 
colon.    This  variety  forms  44  per  cent.  ;  it  may 
attain  great  size,  the  valve  reaching  as  far  as  the 
anus,  and  being  then  liable  to  be  mistaken  by  care- 
less observers  for  a  prolapsus  recti.   (/')  In  the  other, 
ileo-coHc  (8  per  cent.),  the  lower  part  of  the  ileum 
is  prolapsed  through  the  ileo-cascal  valve.  The 
colic  variety  (18  per  cent.)  may  occur  anywhere  in 
the  large  intestine,  but  is  most  frequent  in  the  de- 
scending colon  and  sigmoid  flexure. 

Symp  toms. — In  acute  intussusception  the  onset 
is  sudden  ;  pain  is  an  early  symptom,  and  of  a 
colicky,  griping  character,  but  not  as  a  rule  so 
agonising  as  that  which  may  be  produced  by  a  band. 
Like  tenderness,  it  may  here  lie  a  guide  to  the  site 
of  the  intussusception.  Vomiting  is  not  so  urgent 
as  in  strangulation  by  bands  or  other  conditions. 
.'Vnd  the  same  is  true  of  constipation  :  this  is  rarely 
absolute  ;  usually  it  is  replaced  by  a  diarrhrea,  at 
first  faecal,  then  fa;cal  mingled  with  blood-stained 
mucus,  the  admixture  of  frecal  matter  becoming  less 
or  ultimately  absent  altogether.  Severe  tenesmus 
and  straining  recur  at  frequent  intervals  :  and  these, 
with  the  absence  of  sleep,  and  the  inability  to  take 
food,  soon  exhaust  the  strength  of  the  little  patients. 
On  examination  of  the  abdomen,  the  intussusception- 


mass  can  be  distinctly  felt  as  a  firm,  cylindrical, 
sausage-like  swelling,  in  all  cases  of  ileo-ca-cal  intus- 
susception. In  these  cases  it  may  traverse  the  right 
flank,  the  upper  part  of  the  abdomen,  the  left  flank, 
and  even  be  felt  per  aniini,  or  seen  projecting. 
With  the  above  symptoms  are  present,  to  a  varying 
degree,  those  of  shock  and  peritonitis. 

Under  the  name  of  chronic  intussusception  are 
included  those  cases  of  intussusception  which  have 
a  duration  of  one  or  more  months.  These  are  rare, 
but  their  extreme  importance  is  shown  in  the  words 
of  Treves — that  no  form  of  intestinal  obstruction 
offers  so  many  difficulties  in  the  way  of  its  re- 
cognition, and  no  form  has  been  the  subject  of 
more  error  in  diagnosis.  This  form  appears  most 
frequently  in  adult  males.  Its  course  is  most  irre- 
gular. The  onset  is  sudden  only  in  about  one-third 
of  the  cases — a  point,  when  present,  of  much  value 
in  the  diagnosis  of  this  from  other  forms  of  chronic 
olistruction.  Pain,  seldom  severe,  may  be  entirely 
absent  for  long  intervals,  these  becoming  shorter  as 
the  disease  advances.  Vomiting  is  only  marked  in 
about  half  the  cases  ;  it  is  fa:culent  only  in  about 
7  per  cent.  The  action  of  the  bowels  varies  greatly. 
As  a  rule  they  are  irregular,  more  often  with  a  ten- 
dency to  diarrhcea  than  towards  constipation.  In 
about  50  per  cent,  a  bloody  discharge  from  the  anus 
occurs.  Distension  of  the  abdomen  is  slight,  and 
may  be  absent  save  during  attacks  of  temporary 
oljstruction.  A  tumour  is  to  be  felt  in  about  half 
the  cases.  The  general  condition  is  one  of  wasting 
and  anaemia,  the  patient  n(jt  infrequently  dying  of 
marasmus. 

Course  and  Progress. — (i)  Acute.  Unless 
relief  is  obtained,  the  case  will  end  fatally  from 
shock  and  exhaustion  within  three  to  five  days  in 
young  children,  or  in  infants  in  a  much  shorter 
time,  or  within  a  week  or  ten  days  in  older 
children  ;  in  adults  between  the  second  and  third 
week.  These  cases  lead  up  to  the  second  class  of 
subacute  cases,  in  which  life  may  be  prolonged  for 
three  or  four  weeks.  (2)  The  case  may  be  more  or 
less  chronic,  and  terminate  in  death  only  after  a 
period  of  several  weeks  or  months,  from  wasting 
and  exhaustion  or  peritonitis  and  enteritis,  with  or 
without  perforation.  Lastly,  recovery  may  take 
place  after  sloughing,  separation,  and  evacuation  of 
the  invaginated  bowel.  This  last  event,  of  great 
interest,  but  by  no  means  necessarily  curative,  is 
extremely  rare  in  children  under  two.  It  has 
occurred  proportionately  in  20  per  cent,  of  ileo- 
CKcal,  in  28  per  cent,  of  colic,  and  in  6  per  cent, 
of  enteric  cases.  Its  most  frequent  period  of 
occurrence  is  from  the  eleventh  day  to  the  period 
between  the  third  and  fourth  week  (Leichtenslein). 
Briefly  stated,  it  is  brought  about  by  adhesions 
forming  between  the  invaginated  and  receiving  por- 
tions of  the  bowel,  and  death  of  the  intussusceptum 
from  strangulation  of  its  blood-supply.  In  most  of 
the  recorded  cases  it  has  been  some  portion  of  the 
small  intestine  that  has  come  away  ;  in  some  the 
CMCum  and  its  appendix  with  portions  of  the  colon. 
Sometimes  the  sloughed  intestine  is  evacuated  in 
shreds,  at  other  times  in  its  entirety.  While  this 
result  is  usually  met  with  in  acute  cases,  it  may 
occur  in  chronic  ones  that  end  acutely.  The  signs 
are  great  foetor  of  the  stools,  and  gangrenous  shreds 
of  intestine  found  in  them.  It  has  been  already 
said  that  this  process  can  by  no  means  be  relied  on 
to  save  life.  The  giving  way  of  the  adhesions,  and 
faecal  extravasation,  chronic  diarrhcea,  hemorrhage, 


784 


INTESTINAL  OBSTRUCTION 


pycemia,  and,  later  on,  a  stricture,  may  prove 
fatal. 

Treatment.  — Acute  intussusception,  especially 
in  the  child  or  infant,  demands  prompt  and  active 
measures.  Opium  and  belladonna  should  be  given 
at  once  and  sufficiently  to  check  undue  peristaltic 
action  and  relieve  pain.  The  abdomen  should  be 
kept  covered  with  hot  fomentations  ;  and  the  amount 
of  nourishment  given  by  the  mouth  should  be  most 
strictly  limited.  In  young  children  especially,  owing 
to  the  rapidity  with  which  their  strength  runs  down, 
and  in  all  cases,  so  as  to  ensure  a  condition  which 
still  admits  of  replacement,  reduction  should  be 
attempted  as  early  as  possible.  Inflation  should  be 
preferred  to  injection  as  somewhat  less  risky.  The 
child  being  placed  fully  under  an  antesthetic,  and 
its  pelvis  and  lower  limbs  somewhat  raised,  the 
nozzle  of  a  Lund  s  in  Hater,  a  rectal  enema-tube,  or 
a  full-sized  catheter  well  smeared  with  vaseline, 
attached  by  tubing  to  a  bellows,  is  carefully  passed 
into  the  bowel.  The  nates  being  securely  pressed 
around  the  tube,  air  is  steadily  pumped  into  the 
colon,  while  the  surgeon  keeps  one  hand  on  the 
abdomen,  not  only  to  prevent  over-distension,  but 
also  to  watch  for  any  receding  of  the  tumour  to- 
wards the  CMcal  region.  With  regard  to  the  amount 
of  force  used,  replacement  of  the  bowel  can  usually 
be  effected  only  by  considerable  distension  of  the 
whole  colon,  and  this  requires  a  good  deal  of  rather 
forcible  pumping  to  complete  it.  This  is  especially 
the  case  with  regard  to  the  last  few  amounts  of  air 
sent  in  (Goodhart).  Inflation  failing,  if  the  condi- 
tion of  the  patient  admit  of  it,  more  powerful  means 
may  be  made  use  of  by  connecting  the  rectal  tube 
with  an  irrigator  placed  not  higher  than  three  feet 
abov€  the  bed,  a  more  equable  and  forcible  dis- 
tension being  thus  obtained  (Goodhart).  Goodhart 
points  out  that  the  last  method  entails  a  greater 
risk  of  rupture  of  the  bowel,  but  that  the  end 
justifies  the  means,  considering  the  great  danger  of 
these  cases.  If  the  above  methods  fail,  abdominal 
section  should  at  once  be  resorted  to  in  suitable 
cases.  The  following  points  are  here  important : 
(o)  The  age.  In  infants  under  a  year,  unless  reduc- 
tion is  early  tried  and  quickly  successful,  the 
prognosis  is  very  grave.  Even  at  this  early  age 
there  is  an  increasing  tendency  on  the  part  of 
hospital  surgeons  to  resort  to  operation  early.  It 
is  felt  that  too  much  importance  has  been  attached 
to  the  cases  published  in  which  inflation  has  met 
with  success  ;  that  these  cases  in  reality  bear  a  very 
small  proportion  to  those  which  have  been  treated 
in  the  same  way  unsuccessfully.  Again,  it  is  felt, 
and  rightly,  that  valuable  time  is  often  wasted  in 
repeated  attempts  at  inflation  often  unsuccessful  in 
reducing  the  intussusception  completely.  Finally, 
the  increasing  amount  of  success  which  attends 
operative  interference  shows  that,  though  the  vitality 
of  these  little  patients  is  small,  intussusception  is 
favourable  for  operation,  in  that  it  is  one  of  the  very 
few  forms  of  acute  intestinal  obstruction  in  which 
the  condition  can  be  accurately  diagnosed,  its  site 
definitely  located,  and  the  amount  of  manipulation 
and  interference  is  therefore  brief  and  slight  when 
the  surgeon  is  asked  to  operate  early.  (/3)  The 
condition  of  the  patient  as  to  collapse,  &c.  (7)  The 
duration  of  the  case.  In  the  majority,  especially  in 
children,  the  tendency  of  the  condition  is  to  strangu- 
lation and  not  simply  incarceration,  and  while  the 
rapidity  of  the  strangulation  varies  a  good  deal,  the 
chances  of  inflation  or  injection  are  small,  unless  in 


recent  cases.  (5)  It  is  thus  of  the  utmost  import- 
ance to  decide  zvhethe?-  the  bowel  is  strangulated 
or  incarcerated.  Hutchinson  points  out  that  the 
severity  of  the  symptoms  will  be  helpful  here, 
namely,  the  urgency  of  the  vomiting,  the  degree 
of  the  constipation,  the  character  of  any  stools 
passed,  and,  above  all,  as  utterly  incompatible  with 
gangrene,  advance  of  the  tumour  onwards. 

Only  the  chief  points  in  the  operation  can  be 
given  here.  The  peritoneal  cavity  being  opened  by 
a  median  incision  with  the  umbilicus  for  its  centre, 
the  intussusception  is  found.  For  a  few  minutes 
careful  pressure  should  be  made  on  this  to  diminish 
the  cedema  and  inflammatory  swelling,  before  any 
attempts  at  reduction  are  made  (Senn).  The  wound 
being  sufficiently  enlarged  so  as  to  admit  of  two 
fingers  of  each  hand,  and  the  small  intestine  packed 
away,  if  the  mass  cannot  be  hooked  up  into  the 
wound  it  must  be  reduced  in  situ.  This  can  be 
done,  if  there  are  no  adhesions,  either  by  traction 
upwards  on  the  upper  part  of  the  invagination  ;  or, 
as  thought  better  by  Hutchinson,  by  finding  the 
lower  part,  holding  the  ensheathing  part  so  that  it 
cannot  be  drawn  into  constricting  folds,  and  press- 
ing out  the  contained  bowel  by  gentle  squeezing 
movements  between  the  finger  and  thumb.  These 
movements  must  be  continued,  and  the  finger  and 
thumb  gradually  shifted  upwards  along  the  gut  till 
every  atom  of  the  mass  is  reduced  ;  this  being  often 
made  known  by  the  appearance  of  the  vermiform 
appendix.  Every  care  must  be  adopted  to  finish 
the  operation  as  speedily  as  possible,  and  every 
precaution  taken  against  shock.  The  chief  points 
in  the  after-treatment  are  the  application  of  warmth, 
and  the  administration  of  milk,  brandy,  and 
laudanum.  If  reduction  be  found  impracticable 
enterectomy  is  permissible. 

IV.  Impaction  of  Gall-stones. — Gall-stones 
large  enough  to  block  the  gut  may  enter  the  intes- 
tine after  a  process  of  inflammatory  adhesion  and 
ulceration  between  the  gall-bladder  and  the  duo- 
denum or  colon.  In  such  cases,  though  there  is 
usually  a  previous  history  of  more  or  less  suffering 
in  the  hypochondriac  region  (which  may  assist  in 
the  diagnosis),  those  paroxysms  of  pain  and  the 
jaundice  which  accompany  the  passage  of  gall- 
stones down  the  duct  may  not  have  been  experi- 
enced. Obstruction  from  this  cause  is  compara- 
tively rare.  It  is  met  with  far  more  frequently  in 
the  female  than  in  the  male,  and  with  very  few 
exceptions  after  late  middle  life.  The  patients  are 
very  often  obese.  As  a  rule  the  obstructing  gall- 
stone is  single.  The  most  common  seat  of  impac- 
tion is  the  lower  ileum,  and  next  to  this  the  jejunum. 

Symptoms. — These  are  usually  sudden  and  acute  ; 
death  from  enteritis  conjoined  with  those  of  acute 
obstruction  occurring,  as  a  rule,  in  about  five  days, 
perhaps  earlier,  as  the  result  of  shock.  Recovery 
rarely  takes  place. 

Diagnosis. — This  is  aided  by  the  sex,  age,  and 
previous  history  of  the  patient  ;  the  acuteness  of  the 
symptoms  ;  and  perhaps  by  the  recognition  of  a 
more  or  less  distinct  hard  lump  corresponding  to  the 
obstructing  gall-stone. 

Treatment. — If  a  very  short  trial  of  palliative 
treatment  is  futile,  abdominal  section  is  here  the 
patient's  only  chance  ;  though,  owing  to  the  usual 
age,  habits,  and  condition  of  the  tissues,  the  step 
must  always  be  a  very  anxious  one.  The  stone 
having  been  found,  it  maybe  dealt  with — (i)  By 
trying  to  pass  it  on  into  the  large  bowel.    (2)  By 
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intra-intcstinal  crushing,  either  between  the  fingers 
or  by  flat-bladed  forceps  guarded  witli  indiarubber 
tube.  (3)  This  may  be  facilitated  by  Tait's  sugges- 
tion of  puncturing  the  stone  with  a  needle,  passed 
obliquely.  (4)  The  loop  being  drawn  outside,  the 
stone  may  be  extracted  and  the  opening  most  care- 
fully closed.  If  the  bowel  immediately  around  the 
calculus  be  inflamed,  the  stone  should  l)e  pushed 
into  a  healthy  portion  before  extraction. 

V.  Contractions. — In  thisclassmaybeincluded 
cases  due  to  adhesions,  kinking  or  compressing  the 
gut,  or  matting  together  several  coils  ;  and  those 
where  mischief,  inflammatory  or  malignant,  has 
closed  the  lumen  In-  traction,  or  narrowed  it — as 
when  the  mesentery  puckers  from  old  tubercular 
or  malignant  mischief  These  cases  are  among  the 
gravest  and  the  most  hopeless  of  intestinal  obstruc- 
tions ;  they  affect  the  small  more  frequently  than 
the  large  intestine  ;  and  are  often  preceded  by  old 
peritonitis. 

Symptoms. — Owing  to  the  rarity  of  stricture  of 
the  small  intestine,  this  group  practically  comprises 
all  cases  of  chronic  obstruction  of  that  part  of  the 
bowel  (Fagge).  The  attacks  are  often  repeated, 
and  the  final  one  is  in  reality  acute  supervening  on 
previous  chronic  mischief  Vomiting  and  constipa- 
tion will  for  a  long  time  be  irregular  and  uncertain. 
Visible  peristalsis,  and  colicky  attacks  of  pain  with 
loud  rumblings,  will  probably  be  marked  features. 

Treatment. — For  some  time  this  must  be  pallia- 
tive with  a  view  of  preventing  obstruction.  Abdomi- 
nal section  is  here  especially  likely  to  be  disappoint- 
ing, owing  to  the  complicated  nature  of  the 
obstructing  agency,  the  fact  that  there  inay  be  more 
than  one  seat  of  obstruction,  and  the  intimac)'  with 
which  one  or  more  coils  of  intestine  are  matted  to 
each  other  or  to  adjacent  viscera.  Formation  of  an 
artificial  anus  (rvV/t,'  supra),  and  still  more  colotomy 
where  the  large  intestine  is  affected,  may  give  relief. 
When  the  opening  is  made  in  the  small  intestine,  it 
must  be  low  down,  or  marasmus  will  follow. 

VI.  Obstruction  from  Stricture. — (a)Siiiiple 
licalriiiat  stenoses.  These  may  result  from  the 
effects  of  dysenteric,  tubercular,  or  syphilitic  ulcera- 
tion of  considerable  extent.  The  dysenteric  are  most 
frequent  in  the  lower  part  of  the  large  intestine,  the 
tubercular  in  the  lower  ileum  and  about  the  ileo- 
cecal valve,  and  the  sj'philitic  in  the  rectum.  Rarer 
instances  of  stenosis  occur  after  injury,  the  sloughing 
oft"  of  an  intussusception,  the  strangulation  of  hernia, 
or  the  ulceration  produced  by  temporarily  impacted 
gall-stones,  fxcal  masses,  or  foreign  bodies. 

(/')  New-growlks. — A  more  exact  pathology  has 
practically  narrowed  down  these  to  one  kind, 
namely,  cylindrical  epithelioma.  Ver}'  rarely  inno- 
cent growths — e.g.  fibromata  or  adenomata — may 
cause  more  or  less  obstruction,  usually  by  becoming 
polypoid.  The  locality  attacked  is  in  the  very  great 
majority  of  cases  on  the  left  side.  Cases  occur  in 
about  equal  proportions  in  the  rectum  and  sigmoid 
llexure  :  then  about  half  as  frequently  in  the  left 
colon  and  splenic  flexure  ;  the  remainder  being  met 
with  in  the  ascending  colon  and  hepatic  flexure. 

Symptoms. — In  the  earlier  stages  these  are  often 
by  no  means  marked.  Disordered,  irregular,  and 
unsatisfactory  action  of  the  bowels,  and  general 
discomfort,  with  intervals  of  comparative  ease,  con- 
stitute the  earliest  indications.  At  this  time,  owing 
to  the  forgetting  or  deferring  of  an  examination,  the 
cases  are  far  too  frequently  treated  as  instances  of 
llatulence,  indigestion,  and  constipation.    Later  on, 


the  symptoms  of  oljstruLtion  l>ecome  more  pro- 
nounced. In  most  cases  abdominal  distension,  ac- 
companied Vjy  fcetid  eructations  and  pain,  comes  on, 
varying  in  degree  from  time  to  time.  The  pain  is 
usually  distinguished  by  its  paroxysmal  character, 
and  its  relation  to  unwise  feeding.  Nausea  is  an 
early  symptom  ;  but  vomiting  usually  appears  late, 
and  usually  only  becomes  fa'culent  in  the  final  attack 
of  obstruction.  The  motions  are  always  unsatis- 
factory, the  bowels  not  acting  without  aperients, 
loose  stools  often  alternating  with  scybala,  or  broken- 
up  bits  with  slime  and  mucus  coming  away.  Trouble- 
some, teasing  tenesmus,  causing  the  patient  re- 
peatedly to  seek  relief  from  the  sensations  of  an 
imperfectly  emptied  bowel,  is  often  present  when 
the  stricture  is  low  down.  Peristaltic  movements  of 
the  intestines,  accompanied  by  colicky  pain  and 
rumbling  Ijorborygmi,  become  increasingly  frequent 
and  manifest  as  the  muscular  coat  hypertrophies. 
As  the  case  progresses,  the  general  condition  of  the 
patient,  the  increasing  emaciation  and  cachexia,  and 
the  failure  of  treatment,  all  point  to  the  malignant 
nature  of  the  case. 

Course  and  Terminations. — The  course  of 
all  such  cases,  though  very  variable  in  duration,  is 
progressively  unfavourable,  and  sooner  or  later 
death  supervenes,  usually  from  peritonitis,  with  or 
vvithout  perforation,  or  from  exhaustion  by  pro- 
longed suftering  and  possibly  suppuration.  Absolute 
occlusion,  as  a  rule,  comes  about  slowly.  In  some 
cases  it  is  never  completely  established  ;  in  others, 
it  occurs  suddenly,  from  impaction  of  hardened 
fa;ces  or  undigested  food.  It  is  worthy  of  note 
that,  even  in  cases  in  which  the  seat  of  constriction 
is  in  the  sigmoid  flexure  or  rectum,  the  greatest 
evidence  of  stress  due  to  the  fascal  accumulation,  dis- 
tension, ulceration,  and  perforation,  is  often  found 
in  the  ccecum. 

Treatment. — From  the  very  first,  as  soon  as 
there  is  reason  to  suspect  the  presence  of  a  stricture, 
the  most  careful  attention  to  diet,  and  the  regular 
administration  of  such  medicines  as  will  favour  soft 
semi-solid  motions,  should  be  insisted  on.  In 
other  words,  if  the  misery  of  death  by  obstruction 
is  to  be  warded  off  the  patients  must  pay  the  strict- 
est attention  to  their  in-take  and  their  out-put.  If 
these  points  are  attended  to,  the  patients  may  be 
kept,  for  the  year  or  two  which  the  disease  takes  to 
run  its  course,  in  comparative  ease  ;  but  it  is  extra- 
ordinary how  frequently  and  at  what  cost  these 
most  obvious  precautions  are  still  neglected. 
Patients,  the  subjects  of  stricture,  should  be  warned 
that  they  are  living  on  the  brink  of  a  precipice. 
As  a  rule,  carelessness  in  diet  brings  its  own  penalty, 
and  most  patients  willingly  acknowledge  the  relief 
which  such  a  dietar)'  as  the  following  gives  :  — soups  ; 
milk,  bread  and  milk,  milk  and  oatmeal,  arrowroot  ; 
poached  or  whipped-up  eggs,  a  few  oysters,  a  little 
vegetable  (especially  those  which  leave  a  small 
residue),  breadcrumbs,  yolks  of  eggs,  with  plenty  of 
gravy,  or  well  pureed  with  milk  ;  a  little  underdone 
meat,  well  pounded  or  shredded.  In  the  early 
stages,  and  later  on  in  the  intervals  of  relief  from 
threatening  obstruction,  aperients  should  be  given 
regularly.  There  is  nothing  better  than  an  ounce 
of  castor-oil  twice  a  week,  and  some  laxative  daily, 
such  as  cascara  sagrada  tablets,  compound  liquorice 
powder,  a  pill  containing  aloes,  compound  extract 
of  colocynth  and  oil  of  juniper — one  of  these  may 
be  administered  overnight,  or  Ilunyadi  Janos,  or 
a  similar  water,  is  given  in  the  morning.  Where 
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obstruction  is  actually  threatening,  a  laxative  such 
as  castor  oil  or  sulphate  of  magnesium  may,  if 
retained,  still  give  great  relief  if  combined  with  a 
little  tincture  of  opium,  and  aided  by  enemata  of 
castor  oil.  But  where  obstruction  is  actually  pre- 
sent, the  case  must  be  treated  on  the  usual  lines,  a 
sedative  here  replacing  laxative  treatment. 

When  the  above  treatment  has  failed,  or  when 
the  case  is  seen  too  late  and  obstruction  is  present, 
lumbar  colotomy  (on  the  right  or  left  side,  according 
to  the  indications  afforded)  is,  on  the  whole,  the 
safest  operation,  and  should  not  be  too  long  deferred. 
Where  there  is  not  much  distension,  and  the  opera- 
tor has  skilled  assistance,  it  will  be  better  to  open 
the  abdomen  in  the  middle  line,  locate  the  growth, 
bring  this  outside,  and  fix  it  over  a  glass  rod  or  a 
bougie,  and  open  the  bowel  by  tying  in  a  Paul's 
tube  (vide  supra).  Later  on  the  growth  may  in 
favourable  cases  be  removed. 

VII.  Obstpuction  from  Compression  from 
without. — Various  viscera,  enlarged  and  displaced, 
especially  the  uterus  and  ovaries,  and  in  rarer 
instances  the  spleen,  the  kidney,  or  even  a  distended 
bladder  ;  tuberculous  or  cancerous  glands,  tumours 
of  the  omentum,  growths  from  one  or  other  part  of 
the  abdominal  or  pelvic  parietes,  hydatid  cysts,  &c. , 
may  so  compress  a  neighbouring  portion  of  bowel 
as  to  lead  to  obstruction. 

Diagnosis. — Careful  examination,  including  that 
per  vaginam  and  per  aniini,  together  with  the  his- 
tory of  the  case,  consideration  of  the  collateral 
signs  and  symptoms,  and  in  some  cases,  as  where 
the  swelling  is  cystic,  an  exploratory  tapping  or 
aspiration,  will  generally  suf&ce  to  establish,  ap- 
proximately at  any  rate,  the  existence  of  this  form 
of  obstruction. 

Treatment. — This  consists,  firstly,  in  the  re- 
moval of  the  cause,  if  practicable  ;  secondly,  where 
this  is  impossible,  in  relieving  the  obstruction. 
By  altering  the  position  of  the  body,  the  displaced 
viscera  may  sometimes  be  moved  so  as  no  longer  to 
compress  the  bowel  ;  tumours — ovarian,  uterine, 
renal,  or  hydatid — may  be  dealt  with  by  operation. 
Where  this  is  impossible,  manipulation  or  copious 
enemata  may  be  employed,  or  sedatives  may  be 
tried,  in  the  hope  that  the  bowel  may,  under  their 
influence,  release  itself.  But  if  none  of  these 
measures  should  be  applicable  or  successful,  and  if 
the  symptoms  of  obstruction  be  severe,  resort  to 
colotomy,  or  the  making  of  an  artificial  anus  by 
abdominal  section,  may  become  needful. 

VIM.  Obstruction  from  Impaction  of 
Foreign  Bodies,  Intestinal  Concretions 
(Enteroliths),  Sec. 

[a)  Foreign  bodies  in  bulk,  such  as  bones,  coins, 
&c. ,  occasionally  find  their  way  into  the  intestines. 
In  a  considerable  proportion  of  cases  they  are  eva- 
cuated per  amtm  without  much  inconvenience  ;  in 
some  cases  they  give  rise  to  enteritis  and  various 
other  intestinal  troubles  ;  in  some  rare  cases  they 
lead  to  more  or  less  complete  occlusion,  with  acute 
or  subacute  symptoms. 

[b]  Foreign  bodies,  as  hair,  &c.  ;  skins,  seeds, 
and  stones  of  fruit  (the  husks  of  cereals,  and  oats 
especially),  the  curds  of  milk  in  young  children, 
and  some  medicinal  substances,  as  magnesia,  chalk, 
iron  oxide,  &c. ,  taken  over  a  long  interval,  may 
accumulate  and  give  rise  to  more  or  less  complete 
obstruction.  Such  masses  constitute  the  large  pro- 
portion of  the  so-called  '  intestinal  concretions  '  in 
the  human  subject. 


(c)  Hard  concretions  (enteroliths),  consisting  for 
the  most  part  of  phosphates  of  lime  and  magnesium, 
with  organic  material,  and  having  usually  as  a  nu- 
cleus some  foreign  body  or  hardened  fasces,  have 
rarely  been  met  with. 

Intestinal  concretions  are  most  frequently  found 
in  the  crecum  or  rectum  ;  much  more  rarely  in  the 
ileum.  They  are  slowly  formed,  and  rarely  bring 
about  intestinal  obstruction.    See  Concretions. 

Treatment. — As  a  rule,  purgatives  can  only  do 
mischief.  Sedatives,  combined  with  laxatives, 
favour  the  gradual  onward  passage  of  the  foreign 
body.  If  absolute  impaction  has  clearly  taken  place, 
and  the  sym,ptoms  are  urgent,  abdominal  section 
and  extraction  may  be  imperative. 

IX.  Obstruction  from  Impaction  of  Faeces. 
Prolonged  constipation  may  lead  to  definite  ob- 
struction by  impaction  of  faecal  masses,  conjoined 
with  paralysis  and  inaction  of  the  bowel  from  dis- 
tension, and  contraction  of  the  empty  portion 
below.  Sometimes  the  occlusion  is  rendered  more 
absolute  and  irremediable  by  the  doubling  or 
dragging  down  of  the  bowel  by  the  weight  of  its 
contents.  The  seat  of  the  obstructing  fsecal  mass 
is  usually  the  sigmoid  flexure  or  the  rectum  ;  but 
great  accumulation  and  its  effects  —  distension, 
ulceration,  perforation — are  often  most  manifested 
in  the  cajcum.  This  cause  of  obstruction  is  most 
frequently  met  with  in  women  of  sedentary  habits, 
after  middle  life,  and  especially  among  hypo- 
chondriacs or  lunatics. 

Symptoms. — These  are  characterised  by  their 
chronicity  ;  complete  occlusion,  as  a  rule,  coming 
about  slowly.  There  is  little  or  no  actual  pain 
during  the  earlier  stages  ;  and  even  during  the  later 
stages,  in  the  absence  of  complications,  it  rarely 
becomes  acute.  Vomiting  is  altogether  absent  at 
first  ;  in  the  later  stages  there  may  be  much  nausea, 
accompanied  with  foul  evacuations,  and,  towards 
the  last,  foeculent  vomiting.  Absolute  constipation 
is  slowly  established,  and  then  may  last  for  two  or 
three  months.  In  a  few  cases  the  extraordinary 
periods  of  seven,  eight,  or  even  nine  months  have 
been  reached  without  relief  (Treves).  Before  the 
constipation  has  thus  become  absolute,  it  has  very 
likely  been  interrupted  by  attacks  of  diarrhoea,  due 
to  catarrh  of  the  intestine  above  the  impaction,  and 
giving  very  imperfect  relief.  The  fKcal  masses  can 
sometimes  be  felt  on  examination  of  the  abdomen, 
or  they  may  be  concealed  by  the  presence  of  fat 
or  flatulent  distension. 

Course. — In  a  considerable  proportion  of  these 
cases  relief  may  be  afforded  by  appropriate  treat- 
ment. In  some,  death  ensues  from  gradual  ex- 
haustion, from  peritonitis  after  ulceration  and 
perforation,  or  from  acute  obstruction  owing  to  the 
iDowel  becoming  suddenly  blocked  or  acutely 
kinked. 

Treatment. — For  this  see  Constitation. 

In  the  extremest  cases,  while  colotomy  is  to  be 
looked  on  as  the  very  last  resort,  the  practitioner 
should  avail  himself  of  this  rather  than  allow  his 
patient  to  die  of  over-distension  and  ulceration  of 
the  intestine.  When  relief  has  been  obtained,  the 
greatest  care  as  to  diet  and  after-management  is 
necessary,  in  order  to  prevent  that  recurrence  of 
trouble  to  which  the  patient  remains  liable.  See 
Constipation. 

X.  Obstruction  from  Congenital  Mal- 
formation.— Constriction  or  occlusion  of  this  kind 
is  very  rarely  met  with  in  the  duodenum  at  or  about 


INTESTINAL  OBSTRUCTION 


INTESTINES,  DISEASES  OF  7«7 


the  entrance  of  the  common  bile-iluct,  or  aljout  the 
junction  of  the  duodenum  with  the  jejunum  ;  and  in 
some  cases  has  appeared  to  depend  upon  valve-like 
folds  of  mucous  membrane,  resembhng  enlarged  or 
confluent  valvuln;  conniventes.  The  lower  portion 
of  the  ileum,  near  the  ileo-crecal  valve,  or  about  tlie 
junction  with  the  omphalo-mesenteric  duct,  appears 
most  likely  to  be  so  affected.  The  colon  (and 
almost  exclusively  the  sigmoid  flexure)  is  the  part  of 
the  bowel  most  frequently  constricted  by  the  effects 
of  fcetal  peritonitis,  but  instances  are  very  rare. 

All  such  cases  are  of  pathological  interest  rather 
than  of  practical  importance.  Vomiting  of  meco- 
nium, absence  of  proper  evacuation,  straining,  con- 
vulsions, and  evidence  of  more  or  less  severe 
suffering,  are  followed  by  speedy  death,  though  in 
some  rare  instances  life  has  been  prolonged  for 
weeks  or  even  months.  No  treatment  can  avail, 
and  surgical  operations  can  only  hasten  death,  or 
al  best  succeed  in  prolonging  misery. 

Very  much  more  common,  and  somewhat  more 
hopeful,  are  those  cases  in  which  there  is  con- 
genital defect  of  the  lower  part  of  the  rectum  or 
anus,  or  both.  They  may  be  divided  into — 
{a)  imperforate  anus  ;  (/;)  anus  in  the  natural  posi- 
tion, but  the  rectum  deficient. 

Treatment. —  Immediate  relief  may  often  be 
afforded  by  surgical  operations,  and  in  some  in- 
stances more  or  less  permanent  good  results  have 
liccn  i>litained,  and  by  persevering  management 
maintained  ;  but  survival  to  adolescence  or  adult 
age  has  seldom  ensued.  See  Rectum,  Diseases  of.  • 
A.  E.  Durham. 
W.  II.  A.  Jacobson. 

INTESTINAL  WORMS.^Sa-  Entozoa. 

INTESTINES,  Diseases  of.— Svnon.  :  Fr. 
Jilaladics  de  T Intestine  ;  Ger.  Kraiikheiten  des 
Darines. 

The  various  morbid  states  exhibited  by  the  in- 
testines are  attributable  to  (l)  the  effect  of  irritants 
introduced  into  the  alimentary  canal  or  developed 
therein  in  the  course  of  perverted  digestive  action  ; 

(2)  the  invasion  of  parasites,  microbic  and  other  ; 

(3)  the  influence  of  an  unsuitable  environment  such 
as  extremes  of  heat  or  cold  ;  (4)  functional  disturb- 
ances of  other  systems,  nervous,  circulatory  or  ex- 
cretory, or  the  conditions  of  general  malnutrition 
which  may  be  thereby  brought  about  ;  or  (5)  lastly, 
to  circumstances  not  as  yet  recognised.  The  influ- 
ence of  age  and  sex  in  the  production  of  intestinal 
disease  is  largely  determined  by  the  extent  to  which 
these  factors  favour  the  incidence  of  the  foregoing 
conditions.    See  Pain  in  Visceral  Disease. 

The  several  diseased  conditions  of  the  intestines 
will  be  discussed  in  the  following  alphabetical 
order  : — (i)  Abscess  in  Walls  ;  (2)  Actinomycosis  ; 
(3)  Amyloid  Disease;  (4)  Anthrax;  (5)  Atony; 
(6)  Atrophy  ;  (7)  Casts  of;  (8)  Catarrh  ;  (9)  Con- 
cretions in;  (10)  Congestion;  (11)  Contraction; 
(12)  Dilatation  ;  ( 1 3)  Gangrene  ;  ( 14)  Hxmorrhage 
from  ;  (15)  Hypertrophy  ;  (16)  Inflammation  ;  (17) 
Malformations  and  Malpositions;  (18)  Neuroses; 
( 19)  New-Growths  ;  (20)  Paralysis  ;  (21 )  Parasites  ; 
(22)  Perforation  and  Rupture  ;  (23)  Spasm  ;  (24) 
Syphilitic  Disease  ;  (25)  Tubercular  Disease  ;  (26) 
Ulceration  ;  (27)  Vascular  Changes. 

I.  Intestines,  Abscess  in  Walls  of. — See 

Inflammation  of,  p.  790. 


2.  Intestines,  Actinomycosis  of. — See  Ac- 
tinomycosis. 

3.  Intestines,  Amyloid  Disease  of. 
Anatomical   Characters.  —  ^t;  Amyloid 

Disease. 

Symptoms.  —  The  most  prominent  symptoms 
which  this  condition  gives  rise  to,  so  far  as  the 
alimentary  canal  is  concerned,  are  diarrhoea  and 
ha;morrhage.  Since  the  other  important  viscera 
are  always  simultaneously  affected,  other  symptoms 
co-exist.  The  diarrhoea  is  rather  characterised  by 
fluidity  than  undue  frequency  of  the  stools,  though 
the  latter  does  occur  ;  the  evacuations  often  contain 
altered  blood.  It  is  rare  to  find  either  pain  or 
tenderness ;  and  the  diarrhrea  when  once  esta- 
blished rarely  ceases.  Hemorrhage  from  the  surface 
of  the  mucous  membrane,  independently  of  any 
ulceration,  may  occur  from  rupture  of  the  diseased 
vessels. 

Treatment.  —  Enemata  of  starch  and  opium  are 
useful,  though  their  effect  is  but  temporary.  Re- 
covery, even  from  an  advanced  state,  may  follow  if 
the  cause,  siach  as  a  suppurating  joint,  can  be  com- 
pletely removed. 

4.  Intestines,  Anthrax  of. — See  Pustule, 
Malignant. 

5.  Intestines,  Atony  of — See  Neuroses  of, 
p.  796. 

6.  Intestines,  Atrophy  of.  -A  general  atrophy 
of  the  intestines  accompanies  a  wasting  of  the  entire 
body  from  any  serious  cause  of  malnutrition,  such 
as  starvation,  where  these  organs  are  estimated  in 
fatal  cases  to  lose  42  per  cent,  of  their  weight,  be- 
coming extremely  thin  and  transparent. 

Intestinal  catarrh  may  lead  to  atrophy  of  the 
bowels,  even  to  an  extreme  degree.  It  may  follow 
on  a  catarrh  which  is  acute — this  being  frequent  in 
children — or  on  the  subacute  or  chronic  forms. 
Certain  parts  of  the  canal  are  more  liable  to  be 
affected  than  others,  the  crecum,  ascending  colon, 
and  lower  end  of  ileum  being  the  regions  most  com- 
monly attacked.  The  change  is  almost  restricted 
to  the  mucosa,  the  villi  of  the  small  intestine  espe- 
cially suffering,  the  thickness  of  the  coat  being  re- 
duced to  one-fifth  the  normal  in  extreme  cases, 
together  with  complete  disappearance  of  Lieber- 
kuhn's  glands.  The  entire  layer  is  replaced  by 
connective  tissue  containing  a  few  round  cells,  and 
presents  a  smooth  appearance,  with  irregular 
thickenings  at  places  ;  there  is  none  of  the  pigmen- 
tation so  constantly  seen  in  the  fibroid  change  of 
chronic  catarrh  ;  the  muscular  tissue,  even  of  the 
mucosa,  and  the  lymphoid  follicles  are  unaffected. 
Nothnagel  has  also  described  areas  of  the  muscular 
coat  congenitally  atrophied. 

The  symptoms  referable  to  this  condition,  when 
the  small  intestine  is  involved,  are  those  of  general 
malnutrition  from  deficient  absorption  of  the  digested 
foods,  and  this  may  be  so  severe  as  to  prove  fatal, 
especially  in  infants  and  children.  When  the 
change  is  limited  to  the  colon,  there  may  be  nothing 
beyond  a  slight  diarrhoea,  with  bulky  pultaceous 
offensive  stools  free  from  mucus.  No  treatment  is 
specially  available  for  this  condition. 

7.  Intestines,  Casts  of. — See  Casts,  p.  254. 

8.  Intestines,  Catarrh  of — See  p.  790. 

9.  Intestines,  Concretions  in. — Synon.  : 
Entaolilhs  ;  Bezoars. — These  are  commonly  met 
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with  in  the  colon,  csecum,  and  appendix,  which 
offer  greater  facihties  of  lodgment,  and  are  liable  to 
cause  enteritis,  ulceration,  and  perforation,  or 
varying  degrees  of  obstruction.  See  Concretions  ; 
Stools  ;  and  Intestinal  Obstruction,  p.  774. 

10.  Intestines,  Congestion  of. — See  p.  804. 

11.  Intestines,  Contraction  of. — Thecalibre 
of  the  intestinal  canal  may  be  diminished  by  the 
pressure  of  tumours  ;  by  structural  changes  in  the 
walls,  such  as  cicatrices  ;  or  by  displacements  of 
portions  of  the  bowel  in  invagination,  &c.  Such 
causes  of  stricture  are  more  properly  described 
under  intestinal  obstruction.  See  Intestinal 
Obstruction. 

The  term  '  contraction  '  may  be  applied  to  that 
state  of  shrinking  which  the  gut  is  liable  to  present 
below  the  seat  of  any  permanent  stricture. 

Congenital  malformations,  producing  contraction 
of  the  canal,  even  to  complete  occlusion,  may  be 
met  with. 

12.  Intestines,  Dilatation  of. — The  normal 
diameter  of  the  small  intestine  may  be  taken  as 
1 1  inch  throughout  ;  and  that  of  the  large  intestine 
as  gradually  diminishing  from  2\  inches  at  the 
CKCum  to  1 5  inch  at  the  upper  part  of  the  rectum. 
But  the  canal  is  evidently  capable  of  distension 
much  beyond  these  limits,  as  may  be  recognised 
when  large  accumulations  of  flatus  or  faces  occur. 
Such  conditions,  however,  may  disappear  after  death, 
the  bowel  returning  to  its  proper  capacity.  These 
dilatations,  therefore,  may  be  regarded  as  tem- 
porary. 

Other  forms  of  distension  of  a  more  permanent 
nature  are  frequently  observed. 

Cases  are  sometimes  met  with  in  which  extreme 
distension  of  the  stomach,  small  intestine,  and  colon, 
either  separately  or  together,  occurs  without  any 
obvious  cause,  but  perhaps  associated  with  consti- 
pation. These  have  been  provisionally  termed 
idiopathic,  and  compared  to  similar  affections  of  the 
oesophagus  and  stomach.  The  condition  has  been 
met  with  in  children  even  at  birth,  or  within  the 
first  three  years  of  life,  complicating  diseases  uncon- 
nected w  ith  the  gastro-intestinal  canal,  such  as  bron- 
cho-pneumonia, or  posterior  basic  meningitis,  as  well 
as  in  adults,  and  usually  runs  an  acute  and  fatal 
course.  In  one  case  the  colon  was  uniformly  dis- 
tended to  a  diameter  of  6  to  8  inches  ;  and  in 
another  the  average  diameter  of  the  small  intestine 
was  twice  the  normal,  the  stomach  also  sharing  in 
the  distension ;  the  person  had  been  a  large  eater, 
and  was  extremely  fat.  The  sigmoid  flexure  ap- 
pears to  be  very  prone  to  this  distension. 

In  the  greater  number  of  cases  the  dilatation  is 
attributable  to  the  existence  of  some  stricture  in  the 
course  of  the  canal ;  and  inasmuch  as  a  persistent 
obstruction  is  usually  located  somewhere  in  the 
large  intestine,  it  is  the  colon  which  most  frequently 
suffers,  and  this  may  be  so  distended  as  practically 
to  obliterate  the  ileo-csecal  valve.  The  mere  accu- 
mulation and  retention  of  the  contents  above  the 
obstruction  is  doubtless  one  factor  in  causing  the 
jistension  ;  but  a  diminished  resisting  power  on 
the  part  of  the  gut  probably  co-exists,  brought  about 
by  malnutrition  of  its  textures.  The  muscular  coat 
of  the  dilated  portions  is  usually  hypertrophied, 
while  the  mucous  membrane  is  thinned  and  pecu- 
liarly liable  to  ulceration,  the  decomposing  con- 
tents furnishing  an  exciting  cause. 


Localised  bulgings  or  sacculations  of  the  bowel 
may  be  met  with,  sometimes  involving  all  the  coats, 
and  at  others  as  diverticula  formed  by  protrusions 
of  the  mucous  membrane  between  the  muscular 
fibres  covered  only  by  peritoneum.  These  '  false 
or  distension-diverticula  '  are  commonly  found  in 
old  people  suffering  from  chronic  constipation  or 
some  condition  causing  general  distension  of  the 
intestines  ;  they  are  single  or  multiple,  occasionally 
occurring  in  great  numbers,  and  globular  in  shape  ; 
are  most  frequent  in  the  colon,  where  they  extend 
into  the  appendices  epiploicje,  and  occur  less  often 
in  the  small  intestine  along  the  mesenteric  border. 
Inflammation  from  the  irritation  of  ftecal  or  foreign 
matter  is  liable  to  be  set  up  in  them,  leading  to 
perft)ration  into  the  peritoneum,  or  very  rarely  to 
communication  with  the  bladder. 

The  existence  of  any  extreme  dilatation  may  be 
recognised  by  inspection  or  manipulation  of  the 
abdomen,  especially  if  the  parietes  be  thin  and 
wasted,  as  they  frequently  are  in  such  cases.  Tym- 
panites is  present  to  a  variable  degree,  uniformly 
distending  the  abdomen  or  causing  asymmetrical 
swelling.  Fsecal  vomiting  may  occur  in  connection 
with  the  existence  of  a  dilated  intestine,  but  this 
is  rather  to  be  attributed  to  the  primary  obstructing 
cause,  in  the  symptoms  of  which  the  few  indications 
peculiar  to  this  condition  are  merged.  In  extreme 
cases,  the  movements  of  the  diaphragm  may  be 
interfered  with,  and  the  heart's  action  impaired  even 
fatally. 

Paralysis  or  atony  from  wasting  or  degeneration 
of  the  muscular  coats,  by  diminishing  the  resistance 
of  the  bowel,  allows  of  its  distension.  This  is  well 
exemplified  in  the  extreme  dilatation  from  flatus 
which  so  frequently  accompanies  acute  peritonitis  ; 
and  is  comparable  to  certain  cases  of  gastro-ectasis 
of  a  temporary  character.    See  Tympanites. 

13.  Intestines,  Gangrene  of. 

Etiology. — The  immediate  cause  of  the  ab- 
solute death  of  a  portion  of  the  intestine  is  the 
complete  arrest  of  the  flow  of  blood  through  the 
part  affected.  This  obstruction  may  be  produced 
by  :- 

(i.)  Embolism  of  the  superior  mesenteric  artery. 
Several  cases  of  this  condition  have  been  recorded. 

(ii.)  Thrombosis  of  the  mesenteric  veins.  The 
perfect  stasis  induced  by  this  cause  is  of  very  rare 
occurrence,  but  it  has  been  seen  to  follow  invasion 
of  the  portal  vein  by  malignant  disease,  and  asso- 
ciated with  thrombosis  of  the  femoral  vein  in  the 
puerperal  state. 

(iii.)  Detachment  of  the  mesentery  close  to  the 
intestine  will  be  followed  by  gangrene  of  the  part 
which  is  thus  deprived  of  its  blood-supply. 

(iv.)  Local  constrictions  of  the  bowel.  This  is 
by  far  the  commonest  class  of  causes  of  gangrene, 
and  is  the  probable  sequel  of  an  unreduced  strangu- 
lated hernia,  an  invagination  (intussusception)  or 
ileus.  In  these  states  the  vessels  are  pressed  upon, 
owing  to  the  altered  position  of  the  gut,  which, 
with  the  continuously  increasing  pressure  of  the 
oedema  that  follows  the  venous  obstruction,  leads  to 
complete  stasis. 

(v.)  The  more  gradual  obstruction  to  the  blood- 
flow,  from  constriction  of  the  vessels  by  diseases  of 
their  walls,  leads  to  sloughing,  and  tends  to  occur 
in  amyloid  disease  of  the  intestines. 

(vi. )  Sloughing  also  occurs  as  a  sequel  of  the  long- 
continued  pressure  of  hard  faeces,  or  of  the  inflam- 
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matory  state,  when  the  process  is  uf  such  intensity 
that  complete  cessation  of  the  circulation  takes  place 
in  localised  spots,  usually  affecting  the  mucous 
membrane  only,  though  occasionally  penetrating 
deeper,  ulcers  remaining  after  separation  of  the 
sloughs.  Owing  to  this  cause  is  the  frequently  met 
gangrene  of  the  vermiform  appendix. 

Anatomical  Characters. — From  the  nature 
of  the  intestinal  tissues,  the  gangrene  which  is  met 
with  is  of  the  moist  variety.  The  portion  of  bowel 
which  is  affected  is  at  first  of  an  intense  red  colour, 
gradually  increasing  to  purple,  and  even  to  black. 
The  extreme  congestion  of  the  vessels  leads  to  effu- 
sion of  blood  into  the  tissues,  which  are  uniformly 
coloured  ;  decomposition  rapidly  takes  place  in  the 
stagnant  blood,  and  the  products  acted  on  by  the 
sulphuretted  hydrogen  of  the  intestines  become 
black,  all  traces  of  red  colour  being  soon  lost. 
Meanwhile  the  mucous  membrane  and  muscular 
coats  are  swollen  and  sodden  by  the  serum  and 
blood  with  which  they  are  infiltrated  ;  and  a  dark, 
black  to  ash-grey,  soft,  pulpy  mass  is  finally  thrown 
off  from  the  healthy  tissue.  The  extent  of  substance 
which  may  undergo  this  necrosis  and  be  separated 
is  extremely  variable,  from  a  mere  slough  of  half  an 
inch  in  diameter  or  smaller,  to  portions  of  bowel 
several  feet  in  length. 

Symptoms.  —  The  occurrence  of  symptoms 
whereby  gangrene  of  the  bowels  can  be  dia- 
gnosed is  scarcely  to  be  expected.  The  signs  for 
the  most  part  resolve  themselves  into  those  of  the 
cause,  whether  that  be  a  plugging  of  the  mesenteric 
vessels,  or  a  localised  enteritis.  Extreme  fcetor  of 
the  stools  may  suggest  its  presence,  but  can  afford 
no  indication  of  the  extent  or  depth  of  bowel  in- 
volved, which  are  all-important  data  for  prognosis, 
and  to  some  degree  for  treatment.  It  is  not  until 
the  sphacelus  has  been  passed  per  anum,  or  until 
signs  of  ulceration  are  manifest,  that  the  positive 
existence  of  gangrene  can  be  ascertained.  A  very 
few  hours  suffice  to  produce  this  condition  when 
once  the  cause  is  established  ;  and  since  it  cannot 
be  either  arrested  or  cured,  the  separation  of  the 
slough  is  to  be  desired,  although  fatal  hremorrhage 
or  perforation  may  be  associated  with  this  process. 
Intestinal  gangrene  is  always  to  be  regarded  as 
grave,  though  recovery  not  infrequently  follows 
sloughing  of  considerable  tracts  when  confined  to 
the  mucous  membrane. 

Treatment.  —  The  circumstances  associated 
with  this  morbid  process  as  a  rule  preclude  any 
treatment  being  specially  directed  towards  it.  If 
there  be  reason  to  believe  that  the  entire  thickness 
of  the  intestine  is  gangrenous,  operative  proceed- 
ings should  be  at  once  resorted  to.  Considerable 
success  has  followed  resection  of  the  dead  part  of 
the  bowel,  and  union  of  the  segments  by  sutures 
(cnterorrhaphy). 

14.  Intestines,  Haemorrliage  from.  —  An 

escape  of  blood  from  the  intestines  is  a  sign  of 
certain  morbid  conditions  rather  than  an  actual 
disease  itself ;  hence  the  cause  of  the  hajmorrhage 
must  be  sought  for. 

Etiology.— The  causes  of  intestinal  ha;mor- 
rhage  may  be  thus  indicated  : — 

(a)  Increased  hlood-pyesstire  :  Extreme  congestion 
from  such  states  as  heart-disease,  portal  obstruction, 
embolism  or  thrombosis  of  the  mesenteric  vessels, 
intussusception,  &c. 

(;3)  Affections  of  the  intestinal  walls  :  Injuries  of 


the  bowels  :  ulceration  ;  vascular  growths ;  hemor- 
rhoids ;  amyloid  disease  of  the  walls. 

(7)  Primary  morbid  blood-states  or  deterioration 
oj  vessels  :  Purpura  haimorrhagica  ;  hxmophilia  ; 
scurvy  ;  leucocythajmia  ;  yellow  fever  and  severe 
intermittent  and  remittent  fevers. 

(5)  Occasional  causes:  Bleeding  into  the  bowel 
from  the  stomach  ;  rupture  of  an  aneurysm  into  the 
intestine. 

The  mere  enumeration  of  the  causes  must  here 
suffice.  It  is  obvious  that  the  relative  frequency  of 
these  conditions  differs  considerably,  and  in  many 
cases  the  cause  is  at  once  apparent,  while  occa- 
sionally the  source  of  the  blood  may  Ije  more 
obscure.  It  would  seem  from  statistics  that  intes- 
tinal hemorrhage  is  of  more  frequent  occurrence  in 
males,  as  gastric  hajmorrhage  is  more  common  in 
women  :  the  latter  fact  l:)eing  explained  Viy  the 
greater  liability  of  females  to  ulcer  of  the  stomach, 
as  the  former  appears  to  be  by  the  preponderance 
of  males  suffering  from  the  determining  causes  of 
hemorrhage,  such  as  liver-disease. 

Symptoms. — Associated  with  the  symptoms 
special  to  the  loss  of  blood,  which  are  in  the  main 
similar  to  bleeding  from  any  other  organ,  there  are 
the  signs  and  symptoms  of  the  causal  disease.  The 
extent  of  the  hemorrhage  will  necessarily  largely 
determine  the  symptoms,  many  bleedings  being  so 
trivial  as  to  give  rise  to  no  appreciable  effects,  and 
in  extreme  cases  the  loss  being  so  great  and  sudden 
as  to  lead  to  rapid  collapse  and  death.  Between 
these  extremes  all  degrees  of  anemia,  faintness, 
pallor,  giddiness,  and  failing  pulse  may  be  observed. 
A  sensation  as  of  a  warm  fluid  flowing  into  the 
abdomen  is  occasionally  complained  of,  but  other- 
wise hemorrhage  in  this  situation  is  seldom  possessed 
of  characteristic  features.  Abdominal  pain  may 
accompany  intestinal  hemorrhage,  and  is  specially 
severe  in  embolism  of  the  mesenteric  arteries,  but 
this  symptom  is  not  to  be  attributed  to  the  bleeding, 
both  being  associated  manifestations  of  a  common 
cause.  The  occurrence  of  the  above-mentioned  in- 
dications in  the  course  of  a  disease  liable  to  lead  to 
this  condition  would  point  to  hemorrhage,  especially 
if  there  be  a  fall  in  temperature  from  a  previous 
pyrexial  state. 

Occasionally  the  escape  of  blood  is  beneficial. 
This  is  particularly  the  case  where  the  cause  is  a 
congestion  of  the  intestinal  tract,  with  or  without 
hemorrhoids.  Thereby  the  fulness  of  the  bowels 
is  relieved,  and  a  more  equable  circulation  is 
established.  In  some  cases  of  typhoid  fever,  con- 
trary to  what  might  be  supposed,  improvement  has 
been  noticed  to  follow  a  moderate  loss  of  Ijlood 
(Trousseau). 

Except  in  such  cases  as  when  the  eftusion  of 
blood  is  so  excessive  that  death  takes  place  before 
any  escapes  from  the  bowel,  intestinal  hemorrhage 
reveals  itself  sooner  or  later  in  the  character  of  the 
evacuations.  If  the  cause  be  situated  immediately 
within  the  anus,  or  the  blood  be  sufiicient  in  amount 
to  escape  alteration,  then  the  red  colour  is  retained. 
The  hematin  is  readily  affected  by  the  sulphuretted 
hydrogen  in  the  canal,  and  converted  into  a 
blackened  material,  sulphide  of  iron  being  formed, 
which  stains  the  feces  ;  or  a  black  tarry  substance 
is  evacuated,  being  the  altered  clotted  blood  (see 
Mel.ena).  When  the  blood  has  undergone  this 
change,  the  source  of  it  is  in  the  stomach  or  first 
part  of  the  duodenum  ;  blood  from  the  colon  —  where 
it  is  usually  due  to  ulceration — being  passed  adherent 


790 


INTESTINES,  DISEASES  OF 


to  the  feces.  The  position  of  the  source,  the 
quantity,  and  the  duration  of  its  stay  in  the  canal, 
largely  determine  the  extent  of  alteration  in  the 
blood,  and  its  degree  of  admixture  with  the  freces. 

Diagnosis. — The  history  of  the  case  ;  the  con- 
dition of  the  patient ;  and  the  character  of  the 
voided  blood  (see  Mel/ENA  ;  and  Stools)  are  the 
points  upon  which  a  diagnosis  of  the  cause  of  intes- 
tinal haemorrhage  is  to  be  based. 

Prognosis. — The  amount  of  blood  evacuated  is 
not  a  sure  guide  to  forming  an  opinion  of  the  result. 
It  is  difficult  to  estimate  the  actual  quantity  lost, 
since  much  may  be  retained  in  the  bowel.  The 
general  condition  of  the  patient,  especially  the  state 
of  the  pulse,  is  of  far  more  importance  ;  while  allow- 
ance must  be  made  for  the  nature  of  the  cause,  not 
forgetting  the  occasional  favourable  import  of  a  flux. 

Treatment. — In  a  certain  number  of  cases 
bleeding  from  the  bowel  is  uncontrollable ;  in 
others  it  is  capable  of  cure  ;  while  in  a  third  group 
it  is  rather  to  be  encouraged.  When  arrest  of  the 
haemorrhage  is  desired,  rest,  both  general  and  local, 
is  essential ;  the  patient  should  be  maintained  in 
the  recumbent  position,  as  thereby  the  liability  to 
syncope  is  averted  ;  and  the  canal  is  to  be  kept  quiet 
by  abstinence  from  food,  and  the  free  use  of  opium, 
to  prevent  peristalsis. 

The  active  treatment  is  to  be  directed  to  with- 
drawing the  blood  as  much  as  possible  from  the 
affected  region,  by  means  of  heat,  sinapisms,  dry- 
cupping,  &c.  ;  and  to  the  application  of  styptics  to 
the  bleeding  surface,  or  the  administration  of  such 
remedies  as  arrest  bleeding  after  their  absorption 
into  the  blood.  The  most  effective  agents  given  by 
the  mouth  are  turpentine  in  a  full  dose  of  40  to  60 
drops,  followed  by  half-drachm  doses  every  three 
hours;  and  the  Pilula  Plumbi  cum  Opio(B.  P. )  gr.  v., 
every  four  or  six  hours.  Tannic  acid  and  the 
vegetable  astringents  are  usually  too  slow  in  their 
action  to  be  of  much  avail.  Bitartrate  of  potassium 
in  two-drachm  doses  is  of  much  benefit  in  arresting 
the  bleeding  of  piles  ;  for  which  purpose  also,  as 
well  as  for  vicarious  haemorrhage,  or  the  flux  of 
passive  congestion  from  the  lower  bowel,  the  writer 
has  found  frequently  repeated  doses  (iti  v.  to  rn.viii. ) 
of  tincture  of  hamamelis  most  efficacious.  Pro- 
bably the  most  reliable  remedy  is  the  Injectio  Ergotse 
hypodermica  in  five-minim  doses,  repeated  if  need- 
ful. Should  the  source  of  the  hemorrhage  be 
within  the  range  of  local  application  by  rectal  in- 
jections, the  most  useful  agents  for  this  purpose  are 
turpentine  one  to  three  drachms,  with  four  to  eight 
ounces  of  mucilage  of  starch  ;  equal  parts  of  tinc- 
ture of  perchloride  of  iron  and  water  ;  or  tincture  of 
hamamelis,  a  drachm  to  three  ounces  of  water,  as  an 
enema.  Such  astringents  as  tannic  acid,  opium,  or 
hamamelin  may  be  conveniently  administered  in  the 
form  of  suppositories. 

When  the  haemorrhage  is  distinctly  the  result  of 
engorged  vessels,  its  occurrence  should  not  be 
checked,  provided  it  be  not  excessive.  Sulphate  of 
magnesium  in  full  doses,  with  a  few  minims  of 
diluted  sulphuric  acid,  is  then  of  great  service. 

The  giving  of  stimulants  is  a  procedure  that 
involves  careful  judgment.  While  undoubtedly  the 
tendency  of  loss  of  blood  is  to  produce  death  by 
syncope,  it  is  also  true  that  faintness  itself  favours 
the  cessation  of  the  bleeding,  and,  so  far  as  a  gene- 
ral direction  can  be  given,  stimulants  should  be 
avoided,  unless  there  be  reason  to  fear,  from  the 
condition  of  the  patient,  character  of  the  pulse,  &c., 


that  the  syncope  is  grave.  Short  of  that,  alcohol, 
by  temporarily  increasing  the  heart's  power,  in- 
creases the  bleeding. 

Transfusion  of  blood  or  of  '  normal  saline  '  solu- 
tion should  be  resorted  to  in  extreme  cases.  See 
Saline  Solution. 

15.  Intestines,  HypePtr-ophy  of.— This  is 
always  of  local  occurrence,  a  general  hypertrophy, 
involving  the  entire  length  of  the  bowel,  being 
practically  unknown. 

In  chronic  enteritis  the  mucous,  submucous,  and 
even  muscular  coats  are  apt  to  become  much 
thickened,  and  though  this  is  partly  due  to  an  ex- 
cessive formation  of  connective  tissue,  there  is  also 
some  actual  hyperplasia  of  the  normal  structures. 

In  portions  of  the  intestines  above  an  obstruction, 
a  true  hypertrophy  of  the  gut,  particularly  of  the 
muscular  layers,  is  to  be  found  ;  and,  as  already 
said,  this  is  usually  associated  with  dilatation  of  the 
tube.  Marked  hypertrophy,  especially  of  the 
longitudinal  muscular  bands  of  the  colon,  has  been 
noticed  in  those  cases  of  so-called  idiopathic  dilata- 
tion where  no  obvious  obstruction  exists.  The 
pathogeny  of  this  condition  is  obscure,  for  it  does 
not  appear  probable  that  it  precedes  the  dilatation, 
as  in  the  heart,  but  rather  that  it  is  developed  coin- 
cidently. 

It  is  rare  for  this  condition  to  be  other  than  in- 
ferred during  life  ;  it  often  gives  rise  to  no  symptoms 
and  calls  for  no  treatment ;  and  when  established  is 
rather  of  the  nature  of  a  compensatory  state.  The 
congenital  cases  are,  however,  generally  fatal,  but 
relief  is  sometimes  afforded  by  right-sided  colotomy. 

i6.  Intestines,  Inflammation  of. — Synon.  ; 
Enteritis  ;  Fr.  Enierite ;  Ger.  Darinentziindnng. 

Under  this  term  are  included  all  those  structural 
changes  in  the  mucous  membrane  of  the  intestinal 
tract  which  primarily  follow  the  application  of  an 
abnormal  irritant,  provided  that  the  irritant  be  not 
of  sufficient  intensity  to  produce  absolute  destruc- 
tion of  tissue.  Such  changes  will  involve  more  or 
less  all  the  tissue-elements  of  the  mucous  membrane, 
and  may  extend  to  the  muscular,  or  even  the  peri- 
toneal coat.  The  inflammatory  process  may  present 
considerable  variety  in  type.  The  simplest  form, 
to  which  the  term  '  catarrh  '  may  be  applied,  passes, 
by  almost  insensible  gradations,  from  the  tissue- 
changes  met  with  in  the  course  of  normal  digestion, 
to  a  distinct  condition  of  disease.  To  this  there 
may  be  superadded  certain  specific  characters  due 
either  to  the  nature  of  the  cause,  or  to  the  predis- 
position of  the  tissue  affected,  or  to  both  {see 
Inflammation).  There  are  thus  differences  in  the 
severity  with  W'hich  enteritis  may  occur  ;  but  in  all 
cases  the  essential  characters  of  inflammation  are 
present,  which  may  be  regarded  as  the  results  of  the 
irritant  phis  the  efforts  at  repair  on  the  part  of  the 
affected  tissue. 

The  morbid  process  may  affect  the  intestine 
throughout  the  greater  part  of  its  length,  either  in 
common  with  or  independently  of  the  stomach — 
general  e)iteritis  ;  or  it  may  be  distinctly  limited  to 
certain  parts  of  the  canal — local  enteritis,  includ- 
ing duodenitis,  typhlitis,  colitis,  and  proctitis. 
As  a  rule,  the  term  enteritis  is  restricted  to  inflam- 
mation of  the  small  intestines,  while  colitis  denotes 
a  similar  affection  of  the  large  bowel. 

In  respect  to  duration  and  intensity,  enteritis  may 
be  acute  or  chronic. 

{A)  Acute  Entecitis. — Acute  enteritis  is  meant 
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to  include  all  those  cases  where  the  essential  fea- 
tures of  an  inflammation  are  present,  varying  in 
severity  from  a  simple  catarrh  or  niuco-enteritis,  to 
those  graver  forms  possessed  of  special  features, 
such  as  suppuration  and  ulceration.  The  more 
severe  cases,  especially  in  children,  are  sometimes 
called  simple  or  English  cholera,  oxchokra  iiifaiiHini. 

/Etiology.  —  Predisposing  causes.  —  (a)  Age 
especially  predisposes  to  enteritis  ;  for  although  it 
may  occur  at  any  period  of  life,  infants  and  children 
during  the  period  of  dentition  are  peculiarly  sus- 
ceptible. 

(/3)  The  season  of  the  year  appears  to  exercise  an 
influence,  for  during  the  summer  and  early  autumn 
this  disease  is  certainly  much  more  frequent  ;  and 
particularly  so  when  there  is  extreme  difference 
between  day  and  night  temperatures,  or  when  the 
heat  is  associated  with  much  drought. 

(7)  Occasionally  this  malady  would  appear  to  be 
epidemic. 

(8)  Certain  mental  and  emotional  states  un- 
doubtedly confer  a  liability  to  the  occurrence  of 
symptoms  which  are  practically  indistinguishable 
from  those  of  a  catarrhal  enteritis. 

(e)  Conditions  of  general  ill-health  and  marasmus, 
especially  in  children,  predispose  to  intestinal 
catarrh. 

Exciting  causes.  —  I.  Irritating  ingesta  of  the 
most  varied  kind,  such  as  abnormal,  ill-cooked,  or 
improperly  digested  food,  toxic  products  of  diges- 
tion, and  irritant  drugs  or  poisons,  often  cause 
enteritis,  though  not  so  frequently  as  in  the  corre- 
sponding affection  of  the  stomach.  Of  these,  im- 
proper food  is  by  far  the  most  common,  especially 
during  the  first  year  of  life.  Among  the  most 
important  of  the  causal  agents  of  this  group  are  the 
alkaloids  or  ptomaines  and  certain  albumoses  which 
result  from  the  putrefactive  decomposition  of  pro- 
teids  either  before  ingestion  or  afterwards.  These 
substances  appear  to  be  the  determining  factor  in 
certain  severe,  and  often  fatal,  forms  of  enteritis 
{see  Food-Poisoning).  Certain  irritants,  such  as 
corrosive  sublimate,  used  as  lotions  or  injections, 
have  been  known  to  produce  enteritis — even  fatal — 
without  direct  introduction  into  the  alimentary 
canal. 

Specific  forms  of  intestinal  inflammation  are  de- 
termined by  various  micro-organisms  and  their 
products,  and  to  such  causes  may  be  referred 
cholera,  dysentery,  typhoid  fever,  and  probably 
many  cases  of  '  summer  diarrhoea  '  or  cholera  in- 
fantum, all  of  which  are  primarily  varieties  of  ente- 
ritis. Some  of  the  normal  micro-organisms  of 
the  intestinal  canal  appear  under  certain  conditions 
of  their  environment  to  be  able  to  assume  patho- 
genetic powers  (see  Bacillus  Coli  Communis). 
Many  cases  of  food-poisoning  have  been  known  to 
be  due  to  the  B.  enteritidis  and  B.  botulinus,  with 
which  meat  may  be  infected  though  itself  giving 
no  evidence  of  putrefaction  or  unsoundness. 

2.  Exposure  to  cold  may  be  followed  by  inflam- 
mation of  the  intestines,  as  it  may  be  by  inflamma- 
tion of  the  lungs,  kidneys,  or  pleura.    See  Chill. 

The  occurrence  of  inflammation  and  ulceration  of 
the  duodenum  which  occasionally  follows  extensive 
superficial  burns  cannot  be  altogether  explained  by 
the  hyperemia  of  the  intestines,  which  is  said  to 
follow  the  superficial  injury  ;  but  whether  the  cause 
lie  embolic,  or  the  elimination  by  the  bile  of  some 
irritant  poison,  is  unknown. 

3.  Wounds,  new-growths,  volvulus,  intussuscep- 


tion, hernice,  impaction  of  freces,  gall-stones,  and 
parasites,  will  lead  to  enteritis. 

4.  Inflammation  of  neighbouring  parts  may  in- 
volve the  intestines  by  extension,  as  from  the 
stomach,  peritoneum,  or  bile-ducts. 

5.  An  inflammatory  state  of  the  intestinal  mucous 
membrane  occasionally  accompanies  or  follows  the 
exanthemata  ;  and  it  sometimes  complicates  septi- 
cemia, particularly  when  this  is  of  puerperal 
origin. 

Anatomical  Characters. — It  probably  never 
occurs  that  the  whole  length  of  intestine  is  the  seat 
of  inflammation,  and  it  is  not  often  that  even  the 
entire  small  intestine  is  so  affected.  It  is  far  more 
frequent  to  find  certain  tracts,  of  a  few  inches  or  a 
few  feet,  involved.  Speaking  generally,  the  colon, 
crecum,  rectum,  duodenum,  ileum,  and  jejunum  are 
attacked,  as  regards  frequency,  in  the  order  named. 
In  some  situations  special  features  are  present,  but 
the  essential  characters  of  inflammation  always 
exist,  whatever  be  the  site. 

Owing  to  the  physical  properties  of  the  intestinal 
tissues,  and  the  rapid  onset  of  softening  and  putre- 
factive changes,  the  appearances  seen  after  death 
by  no  means  necessarily  correspond  to  what  actually 
exists  during  life.  Thus,  the  hypera;mic  state  of 
the  mucous  membrane,  with  the  increased  redness, 
varying  from  a  more  intense  pink  than  normal  up 
to  a  deep  dark  red,  may  leave  but  a  trace  post 
mortem,  the  vessels  having  become  considerably 
emptied  from  the  constriction  of  the  vessels  in 
rigor  mortis.  An  increased  vascularity,  however, 
is  one  of  the  important  features  of  the  state 
under  consideration,  and  it  may  sometimes  be  so 
intense  as  to  lead  to  capillary  rupture  and  forma- 
tion of  petechice  in  the  mucous  membrane.  The 
tissue-elements  of  the  gut,  as  a  result  of  the  irritant 
causing  the  inflammation,  with  the  accompaniment 
of  an  increased  vascular  supply,  undergo  changes  in 
their  appearance  and  behaviour.  Thus  the  epithe- 
lial cells  are  in  a  state  of  cloudy  swelling,  and 
leucocytes  transude  into  the  tissues  from  the 
vessels.  Should  the  inflammation  assume  a  sup- 
purative character,  collections  of  pus  (abscess)  may 
form  in  the  thickness  of  the  intestine,  and  ulti- 
mately burst  on  the  mucous  surface  or  into  the 
peritoneal  cavity.  In  all  cases  there  is  some 
redema  of  the  intestinal  walls  from  serous 
effusion,  and  the  free  surface  of  the  membrane 
is  covered  with  a  glairy  mucus,  containing  leuco- 
cytes, and  frequently  crystals  of  triple  phosphate. 
The  epithelium  of  the  follicles  of  Lieberkiihn 
becomes  extremely  granular,  and  proliferates  ex- 
tensively, with  the  frequent  result  of  blocking  up 
the  lumen  of  the  gland,  which  thus  becomes  very 
prominent  ;  or  the  epithelium  may  loosen  and  fall 
out,  leaving  well-defined  empty  pits,  particularly  if 
the  examination  of  the  mucous  membrane  be  de- 
layed long  after  death.  The  solitary  and  agminated 
glands  are  invariably  much  swollen,  and  very  often 
the  process  of  inflammation  is  most  intense  in  their 
vicinity.  Occasionally  the  mesenteric  glands  are 
similarly  affected. 

How  this  inflammation  may  terminate  very  much 
depends  on  the  cause  and  extent  ;  it  may  subside, 
and  the  bowel  gradually  assume  its  normal  cha- 
racters with  no  impairment  of  function  ;  it  may 
lapse  into  a  chronic  state  ;  or  it  may  pass  on  into 
ulceration,  or  even  sloughing  and  gangrene. 

To  these  various  degrees  and  varieties  of  the 
inflammatory  state  different  terms  have  been  applied. 
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Catarrhal  Enteritis  {inuco-enteritis).  —  The 
essential  characters  of  this  are  an  excessive  mucous 
secretion,  with  desquamation  of  the  epithelium. 
The  submucosa  may  be  infiltrated  with  leucocytes, 
but  it  usually  remains  normal,  as  also  the  muscular 
coat,  unless  the  morbid  condition  be  prolonged. 
Complete  recovery  generally  takes  place,  but 
atrophy  with  considerable  destruction  of  villi  and 
Lieberklihn's  glands,  leaving  the  surface  smooth 
and  bare,  not  infrequently  follows,  especially  in 
children.  There  is  often  some  superficial  erosion 
or  simple  ulceration.  This  form  of  inflammation 
involves  great  lengths  of  the  canal,  and  is  more 
common  in  the  colon  or  ileum,  less  so  higher  up. 
See  Colitis. 

Suppurative. — This  term  denotes  a  more  severe 
form  of  inflammation,  in  which  there  is  a  forma- 
tion of  pus  in  the  submucosa  which  may  permeate 
all  the  coats.  This  is  a  very  rare  condition,  and 
affects  only  a  short  distance  of  the  bowel,  which  is 
deep  red  and  distended,  and  frequently  contains  a 
sanious  fluid. 

A  form  of  enteritis  to  which  the  term  '  croupous ' 
or  '  diphtheritic  '  has  been  applied  is  of  occasional 
occurrence  in  the  small  intestine,  and  rather  more 
frequently  in  the  colon.  It  is  characterised  by  the 
formation  of  membranous  patches  of  varying  extent 
which  consist  of  the  necrosed  mucous  membrane 
containing  a  fibrinous  exudation.  It  denotes  a  very 
severe  form  of  inflammation,  and  the  neighbouring 
bowel  is  swollen  and  purple,  and  tends  to  become 
gangrenous.    See  p.  321. 

The  term  dysenteric  is  indifferently  applied  to 
more  than  one  form  of  enteritis  or  colitis.  The 
writer  thinks  that  it  had  better  be  limited  to  that 
form  of  inflammation  due  to  the  specific  organism 
of  dysentery.    See  Dysentery  ;  and  Colitis. 

Symptoms. — That  a  considerable  variation  is 
met  with  in  the  kind  and  severity  of  the  symptoms 
presented  in  cases  of  enteritis,  is  only  to  be  expected 
when  the  great  difference  in  degree  and  extent  of 
morbid  change  that  is  met  with  is  remembered,  as 
well  as  the  great  variety  of  causes  ;  and  in  a  very 
large  number  of  cases  the  symptoms  are  quite  out  of 
proportion  to  the  appearances  found  post  mortem. 
Whereas  one  patient  may  suffer  from  an  attack  of 
intestinal  catarrh,  with  but  a  trifling  array  of  sym- 
ptoms, another  may  succumb  within  a  few  days. 
There  is  no  one  symptom  or  even  group  of  sym- 
-ptoms  that  is  absolutely  characteristic  of  the  disease  ; 
.even  the  general  condition  of  the  patient  is  not 
.constant.  In  the  milder  forms  of  intestinal  catarrh 
.there  may  be  slight  pyrexia,  with  thirst  and 
quickened  pulse,  but  these  symptoms  may  be 
scarcely  noticeable,  and  the  actual  existence  of  the 
condition  is  often  assumed,  without  anything  like 
proof;  while,  on  the  other  hand,  in  the  severe 
suppurative  enteritis  they  are  extreme,  and  the 
patient  is  in  a  state  of  considerable  prostration. 

The  following  symptoms,  more  or  less  marked, 
occur  in  different  cases. 

Stools. — Diarrhcea  is  in  some  respects  the  most 
-constant  symptom,  though,  when  the  affection  is 
'limited  to  the  higher  part  of  the  canal,  and  space  is 
given  for  the  re-absorption  of  the  excessive  exuda- 
tion, it  may  not  only  be  wanting,  but  there  may  be 
actual  constipation.  The  lower  down  the  bowel  is 
inflamed,  the  greater  the  liability  to  diarrhoea, 
which  hence  becomes  a  marked  character  of  colitis 
and  proctitis.  In  the  severe  forms  of  the  affection 
complete  constipation  may  be  due  to  the  paralysis 


of  the  inflamed  bowel,  arresting  the  peristalsis,  and 
allowing  of  the  accumulation  of  the  intestinal  contents 
above  the  lesion  ;  this  is  obviously  more  complete 
when  the  enteritis  is  associated  with  any  state  pro- 
ducing mechanical  obstruction,  such  as  intussuscep- 
tion or  ileus. 

The  character  of  the  evacuations  is  very  variable. 
As  a  rule  they  are  semi-fluid  when  diarrhoea  exists  ; 
or  they  may  consist  chiefly  of  an  almost  clear  liquid 
with  a  few  fteculent  flakes  ;  but,  when  time  has 
permitted  a  partial  re-absorption  of  the  fluid  por- 
tion, the  stools  become  more  consistent,  and  in 
cases  of  enteritis  which  are  chiefly  due  to  fsecal 
accumulation,  solid  hard  masses  are  passed. 

Mucus,  in  greater  or  less  quantity,  is  constantly 
present — being  especially  abundant  in  affections  of 
the  large  intestine  and  rectum,  when  it  is  often  dis- 
charged as  complete  tubular  casts  of  the  bowel.  In 
catarrhal  affections  of  the  small  intestine,  the  mucus 
may  only  occur  in  microscopic  particles,  and  when 
considerable  in  amount  and  intimately  mixed  with 
the  faeces,  generally  comes  from  the  first  part  of  the 
colon  ;  motions  consisting  of  almost  pure  mucus 
come  from  below  the  splenic  flexure. 

Blood  is  not  usual  except  in  the  severer  forms, 
imless  there  be  ulceration  or  haemorrhoids  ;  and  pus 
is  seldom  noticed  unless  the  rectum  be  inflamed. 
Quantities  of  intestinal  epithelium,  crystals  of  triple 
phosphates,  and  micro-organisms,  especially  the 
Bacillus  coli,  may  be  detected  by  the  microscope. 

Owing  to  the  imperfect  performance  of  digestion 
or  absorption,  the  motions  are  liable  to  contain 
many  abnormal  constituents — as  fat,  when  the  duo- 
denum and  upper  part  of  the  jejunum  are  involved, 
or  even  masses  of  food  scarcely  changed ;  and  the 
altered  characters  of  the  intestinal  contents,  with  the 
products  of  decomposition,  are  in  themselves  most 
effective  in  maintaining  a  diarrhcea.  Asa  rule,  the 
discharges  are  paler  than  normal,  or  may  be  even 
colourless ;  the  greenish  tint  so  often  seen  in  the 
enteritis  of  children  is  due  either  to  a  pigment 
formed  by  a  bacillus,  or  to  biliverdin  ;  in  the  latter 
case  it  is  considered  as  indicating  some  abnormal 
alkaline  change  in  the  intestine,  whereby  the  bili- 
verdin has  become  altered,  though  the  stool  itself  as 
passed  is  acid  in  reaction.  Unaltered  bile-pigment  in 
the  fteces  is  abnormal  ;  its  presence  indicates  catarrh 
high  up  in  the  small  intestine,  and  is  always  asso- 
ciated with  fluid  evacuations  from  increased  peri- 
stalsis of  the  ileum  and  colon.  The  odour  is  usually 
extremely  offensive  or  even  putrid,  especially  the 
white  or  greyish  putty-like  masses  passed  by  childrem  ; 
though  sometimes,  when  the  evacuations  are  very 
liquid  and  colourless,  smell  may  be  altogetheir 
absent.    See  Stools. 

Owing  to  a  large  production  of  gases,  discharges 
of  flatus  are  of  very  frequent  occurrence,  but  unless 
there  be  actual  obstruction,  tympanitic  distension  of 
the  abdomen  is  not  usual. 

Vomiting,  except  in  the  severe  forms,  is  not  a 
common  symptom  of  enteritis,  unless  the  stomach 
be  involved,  and  it  is  relatively  more  frequent  in 
children  than  in  adults.  Short  of  actual  vomiting, 
nausea  is  frequently  compEained  of- 

Pain  and  Tenderness.  — Pain  in  itself  is  a  most 
uncertain  symptom,  being  scarcely  noticeable  in 
the  milder  forms  of  catarrfo;  while  in  colitis,  the 
colicky,  griping  pains,  which  may  or  may  not 
be  relieved  by  pressure,  are  characteristic.  Still  more 
is  this  the  case  wheiB  the  recCum  is-  afi^ecSed,  when 
the  straining  and  tenesmus  oonstitote'  oiue  of  the 
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must  distressing  symptoms  of  the  malady.  When 
the  peritoneum  is  involved,  the  pain  and  tenderness 
are  marked  and  characteristic.  Both  may  be  gene- 
rally diffused  over  the  abdomen,  or  may  be  local  in 
character,  as  over  the  ctecum  ;  in  a  large  number 
of  cases  the  pain  is  referred  to  the  umbilical 
region. 

General  Syiiiploms. — Among  the  more  general 
symptoms,  or  those  associated  with  inflammation  of 
special  regions,  are  the  phenomena  of  the  febrile 
stale.  The  temperature  may  reach  102°  F.,  or  even 
higher  ;  or  in  some  cases  it  may  be  scarcely  elevated. 
The  appetite  may  be  unaffected,  especially  if  the 
upper  part  of  the  tract  be  free  from  the  disease  ; 
while  there  may  be  complete  anorexia  when  the 
reverse  is  the  case.  Thirst  is  of  usual  occurrence, 
and  it  becomes  very  marked  when  the  evacuations 
are  abundant  and  fluid.  The  tongue  indicates 
rather  the  general  state  of  the  patient,  and  is  a  less 
reliable  index  of  the  actual  state  of  the  intestinal 
mucous  membrane  than  in  corresponding  affec- 
tions of  the  stomach.  It  may  be  dry,  red,  irritable, 
and  glazed  ;  or  coated  with  a  thick  fur,  with  the 
edges  and  papilla;  bright  and  prominent  ;  in  milder 
cases  it  is  often  unaffected.  The  urine  may  contain 
a  large  amount  of  indican,  indicative  of  albuminous 
putrefaction  in  the  intestines.  The  character  of  the 
pulse  varies  with  the  general  state.  If  the  pyrexia 
be  extreme,  there  is  the  usual  dry  skin  and  con- 
centrated urine,  with  a  tendency  towards  the 
production  of  the  typhoid  state,  which  usually  is 
reached  in  fatal  cases.  In  many  cases  the  prostra- 
tion is  excessive,  though  the  mind  is  usually  un- 
affected to  the  end,  and  very  often  there  is  a  marked 
irritability  of  temper.  Headache  is  of  rare  occur- 
rence in  enteritis.  A  persistent  hiccough  is  met 
with  sometimes.  In  children  the  disease  rapidly 
leads  to  a  condition  of  emaciation  and  collapse. 
The  child  lies  in  a  languid,  almost  torpid,  state, 
with  the  skin  of  the  abdomen  intensely  hot  and 
dry  ;  while  the  extremities  are  cold  and  blue,  the 
face  is  pinched,  and  the  body  generally  appears 
shrunken.  Frequently  this  state  is  interrupted  by 
attacks  of  convulsions,  especially  if  dentition  be  in 
progress;  or  the  child  is  extremely  fretful,  and 
maintains  an  almost  constant,  short,  feeble  cry, 
evidently  accompanied  by  pain. 

When  the  disease  affects  the  duodenum,  jaundice, 
due  to  closure  of  the  bile-duct,  very  often  occurs. 
The  intimate  nervous  relation  between  the  rectum 
and  base  of  the  bladder  explains  the  frequency  of 
micturition  so  commonly  associated  with  proctitis. 

In  cases  of  so-called  '  ptomaine-poisoning  '  the 
symptoms  supervene  within  a  few  hours  after 
the  meal,  and  run  an  extremely  severe  course, 
frequently  terminating  in  death,  although  a  great 
variety  is  to  be  noticed  among  different  individuals 
exposed  to  the  same  cause.  In  addition  to  the 
evidences  of  a  virulent  gastro-enteritis,  such  as 
vomiting,  diarrhoea,  bloody  stools,  abdominal 
cramps,  pyrexia,  and  later,  prostration  and  collapse, 
certain  nervous  phenomena— convulsions,  tetanic 
spasms,  paralysis,  and  coma — are  frequently  present 
in  varying  degree. 

Diagnosis.  —  The  variability  and  oftentimes 
vagueness  of  the  symptoms  frequently  admit  of  a 
diagnosis  of  enteritis  being  made  only  by  a  process 
of  exclusion.  The  history  of  improper  feeding, 
whether  temporary  or  prolonged,  often  suggests 
the  nature  of  the  disease  ;  though  it  cannot  be  de- 
nied that  all  rules  of  a  rational  dietary  are  frequently 


violated  with  apparent  impunity  both  by  children 
and  adults. 

Diarrhf.ea  alone  can  by  no  means  be  taken  neces- 
sarily to  indicate  the  existence  of  intestinal  inflamma- 
tion, and  the  same  may  be  said  of  constipation,  pain, 
vomiting,  and  other  single  symptoms.  It  is  rather 
to  a  group  of  symptoms,  with  the  previous  history, 
that  the  observer  must  look.  The  character  of  the 
stools,  as  already  described,  often  indicates  the 
region  of  gut  affected  ;  and  the  existence  of  extreme 
tenderness  and  pain,  with  a  hard  quick  pulse,  and 
the  characteristic  decubitus,  point  to  the  involve- 
ment of  the  peritoneum,  which  an  exacerbation  of 
temperature  tends  to  confirm.  The  distinctive 
features  of  typhlitis,  colitis,  and  proctitis  are  else- 
where described  sufficiently  to  form  material  for 
diagnosis  in  most  cases.  To  distinguish  between 
inflammation  of  the  jejunum  and  ileum  is  usually 
impossible,  nor,  practically,  is  it  a  matter  of  impor- 
tance. The  history  of  the  case,  the  course  of  the 
temperature,  and  the  characteristic  rash  and  head- 
ache, as  well  as  Widal's  reaction,  should  serve  to 
separate  typhoid  fever  from  acute  enteritis,  which  is 
sometimes  mistaken  for  it. 

Prognosis. — A  simple  intestinal  catarrh  occur- 
ring in  a  healthy  subject  certainly  tends,  after  a  few 
days,  to  complete  recovery  ;  but  occurring,  as  it 
frequently  does,  in  persons  in  ill-health,  it  is  far  more 
liable  to  pass  into  an  obstinate  chronic  condition. 
In  children,  the  opinion  should  be  very  guarded  ;  for 
while  in  a  large  number  of  cases  perfect  recovery  fol- 
lows removal  of  cause  and  suitable  treatment,  others, 
for  no  very  apparent  reason,  will,  in  spite  gf  every- 
thing, progress  to  a  fatal  termination  ;  and  this  is,  of 
course,  more  likely  to  be  the  result  where  the  child 
is  weakly  or  the  subject  of  other  disease.  The 
mildest  diarrhoea  in  children  suffering  from  athrepsia 
quickly  becomes  serious,  killing  as  it  were  from 
rapidly  supervening  shock  ;  the  onset  of  so-called 
summer  diarrhcea  during  convalescence  from  such 
diseases  as  whooping-cough  or  pneumonia  is  also  of 
grave  import  ;  and  in  true  cholera  infantum,  hyper- 
pyrexia, great  prostration,  and  especially  uncon- 
trollable vomiting,  are  almost  surely  fatal  indica- 
tions. Enteritis  in  different  degrees  of  severity 
constitutes  one  of  the  most  important  causes,  if  not 
the  most  important  cause,  of  infantile  mortality. 

In  the  severer  forms  of  enteritis,  as  they  affect 
adults,  opinion  must  be  guided  by  the  nature  of  the 
cause,  and  the  general  state  of  the  patient.  Recog- 
nising that  the  unfavourable  tendencies  of  the  disease 
are  towards  extreme  prostration,  to  perforation  with 
fatal  collapse,  or  to  chronic  ulceration — according 
as  these  conditions  are  threatened,  so  may  the 
prognosis  be  fairly  made.  The  duration  of  extreme 
cases  rarely  extends  beyond  a  few  days,  when,  if 
death  do  not  occur  from  cardiac  failure  or  pulmonary 
complication,  the  symptoms  abate,  and  recovery, 
with  oftentimes  a  tedious  convalescence,  follows,  or 
a  chronic  condition  of  disease  is  established. 

Treatment.— Although  great  variety  exists  in 
the  degree  of  severity  of  the  symptoms  of  acute  ente- 
ritis, and  a  corresponding  difference  obtains  in  the 
treatment  to  be  pursued,  yet  certain  general  prin- 
ciples may  be  first  laid  down,  and  the  more  special 
details  adapted  to  certain  conditions  afterwards  in- 
dicated. Inasmuch  as  the  disease  is  one  where  the 
organs  concerned  with  the  preparation  of  the  food  are 
those  mainly  at  fault,  every  effort  should  be  made 
to  minimise  the  bodily  waste.  This  is  best  attained 
by  keeping  the  patient  in  bed,  which  also  offers 
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the  additional  advantage  of  providing  a  uniform 
warmth. 

As  regards  diet,  in  the  greater  number  of  cases 
of  acute  intestinal  inflammation  the  appetite  is  much 
impaired,  even  to  complete  anorexia.  Provided 
that  the  person  attacked  have  been  previously  in 
good  health,  no  harm  is  done  by  complete  abstinence 
from  food  for  twenty-four  or  even  forty-eight  hours. 
This  gives  a  much  better  chance  of  rest  to  the 
intestine,  and  a  better  opportunity  for  the  removal 
of  any  irritant  ingesta  which  may  have  been  the 
cause  of  the  inflammation.  The  thirst  during  this 
period  may  be  relieved  by  ice-cold  water,  with  or 
without  a  little  lemon-juice.  It  must  not  be  for- 
gotten that,  with  the  mucous  membrane  and  its 
glands  inflamed,  the  conditions  of  normal  digestion 
and  absorption  are  materially  interfered  with,  and 
articles  of  diet  that  ordinarily  are  most  nutritious 
and  easily  digested  may  and  do  become,  under 
these  altered  circumstances,  positively  harmful. 
The  aim  in  feeding  the  patient  should  be  to  give 
those  materials  which  require  the  least  digestion, 
and,  being  most  quickly  absorbed,  leave  the  smallest 
amount  of  indigestible  residue.  If  the  stomach  be 
implicated — and  it  is  rare  that  it  is  not  so  — meat- 
foods  are  badly  borne.  Instead  of  the  proteid  con- 
stituents being  digested,  they  undergo  putrefactive 
decomposition,  and  thus  add  fresh  irritants  to  the 
canal  lower  down.  If,  however,  the  stomach  be 
tolerably  free,  then  meat-essences,  made  thin  and 
allowed  to  stand  till  cold,  may  be  given.  The 
nausea  or  vomiting  which  is  usually  present  is  more 
easily  overcome  by  giving  the  nourishment  cold ; 
and  a  few  drops  of  lemon-juice  are  of  great  service 
if  added  to  the  beef-tea.  Milk  is  very  uncertain  in 
the  way  it  is  tolerated  by  such  patients.  Occa- 
sionally it  is  impossible  to  give  it,  the  vomiting  or 
diarrhoea  being  increased  by  it ;  but  equal  parts  of 
milk  and  soda-water  may  constitute  sufficient 
nourishment  to  last  for  several  days  in  extreme 
cases,  and  may  be  well  borne.  Lime-water  may  be 
substituted  for  the  soda-water,  but,  as  a  rule,  effer- 
vescing fluids  are  more  grateful,  koumiss  being  often 
of  great  service.  The  milk  should  be  sterilised  and 
as  free  as  possible  from  cream,  for  fats  in  all  forms 
are  to  be  avoided,  since  the  products  of  their  de- 
composition are  extremely  irritating.  Beef-tea  or 
chicken-broth  made  with  milk  in  place  of  water 
may  be  tried  with  advantage.  Farinaceous  sub- 
stances, if  given  at  all,  should  be  administered  only 
in  small  quantities  at  a  time ;  a  remark  which 
equally  applies  to  all'  other  food.  Thinly  made 
Benger's  food  or  Plasmon  is  often  most  useful. 
Nutrient  enemata  are  of  value  in  some  cases. 

A  very  great  deal  may  be  done  for  the  patient 
with  drugs,  both  in  the  relief  of  symptoms  and  in 
aiding  the  cure. 

It  is  seldom  advisable  to  check  the  diarrhoea  in 
acute  enteritis  ;  and  an  aperient  to  begin  with,  unless 
any  evidence  exist  of  peritonitis,  is  a  rational  treat- 
ment ;  thereby  the  irritant,  whatever  it  may  be,  is 
removed,  and  a  better  chance  for  recovery  is  given. 
Improper  food  is  so  commonly  the  cause,  that  the 
majority  of  cases  are  benefited  by  a  preliminary 
purgation.  Probably  the  best  aperients  in  this  case 
are  castor  oil,  and  calomel  in  doses  of  one  to  four 
grains  according  to  age,  but  it  may  be  necessary  to 
follow  up  the  latter  after  a  few  hours  with  a  quickly 
acting  saline  aperient.  If  the  inflammation  be 
confined  to  the  colon,  where,  as  already  said,  accu- 
mulations of  faeces  are  the  common  cause,  copious 


simple  enemata,  repeated  every  six  or  eight  hours, 
are  of  great  advantage  ;  and  this  plan  may  be  pur- 
sued in  conjunction  with  the  aperient  given  by  the 
mouth.  The  object  is  to  clear  out  the  alimentary 
canal  ;  and  provided  that  this  has  been  done,  abs- 
tinence from  food  for  twelve  hours,  and  some 
bismuth  in  an  effervescing  form,  are  frequently  suf- 
ficient in  milder  cases  to  put  the  sufferer  on  the  road 
to  cure.  The  writer  places  great  reliance  on  bis- 
muth, either  in  the  form  of  solution  with  an  effer- 
vescing citrate  of  potassium,  and  three  or  four 
minims  of  diluted  hydrocyanic  acid  ;  or  granular 
effervescing  lime-juice  and  bismuth.  The  nausea 
and  vomiting  are  best  relieved  by  this  treatment. 
For  the  pain,  poultices  or  poppy-head  fomentations, 
or  the  internal  administration  of  opium,  may  be 
very  effective.  Should  there  be  peritonitis,  the 
opium  must  be  increased  in  amount,  with  a  view  to 
giving  complete  rest  to  the  bowel.  Several  leeches 
applied  to  the  anus,  to  relieve  the  hypereemia  of  the 
intestinal  tract,  are  occasionally  necessary  in  extreme 
cases.  When  the  attack  is  distinctly  attributable  to 
cold,  a  profuse  sweating  induced  by  hot  baths,  and 
ten  grains  of  Dover's  powder,  is  often  of  great 
benefit.  In  those  cases  where,  from  the  duration, 
character  of  stools,  and  previous  treatment,  there  is 
reason  to  believe  that  the  irritating  causes  are  got 
rid  of,  the  diarrhoea  may  then  require  special  treat- 
ment, especially  when  the  patient  has  been  in  ill- 
health,  or  is  constitutionally  debilitated.  A  powder, 
consisting  of  Dover's  powder  5  grains,  and  car- 
bonate of  bismuth  10  grains,  given  every  six  hours, 
is  very  efficacious.  Vegetable  astringents  are  fre- 
quently used  for  the  same  purpose. 

When  the  more  acute  symptoms  have  subsided, 
the  bismuth  may  be  still  continued,  and  later  on 
given  with  a  vegetable  bitter,  such  as  calumba. 
Ten  to  fifteen  minims  of  the  diluted  hydrochloric 
acid  in  an  ounce  of  water  much  assist  recovery  of 
the  digestive  power  of  the  stomach,  for  which  pur- 
pose also  pepsin  is  valuable. 

In  consequence  of  the  great  liability  to  a  second 
attack  which  this  disease  engenders,  avoidance  of 
well-known  harmful  articles  of  diet,  and  the  use  of 
warm  clothing  or  flannel  belts,  are  demanded  as  a 
prophylaxis. 

In  infants  and  young  children  the  great  liability 
to  collapse,  often  rapidly  fatal,  must  be  borne  in 
mind.  Stimulants  in  some  form  are  almost  a  neces- 
sity. The  following  prescription  may  be  employed  : 
Liquoris  Bismuthi  et  Ammonii  Citratis  nij-iij, 
Spiritus  AmmonicS  Aromatici  ni.ij-v,  Tincturas  Car- 
damomi  Composite  in.ij-v  ;  Aqua;  5j-5ij — according 
to  age.  Brandy  in  small  quantities  is  often  the 
means  of  saving  life  in  these  cases.  When  the  col- 
lapse is  not  threatening,  one  or  two  drops  of  the 
official  solution  of  corrosive  sublimate,  with  half  a 
fluid-drachm  of  syrup,  and  a  fluid-drachm  and  a 
half  of  water,  every  two  or  three  hours,  may  be  of 
great  service.  It  is  a  more  convenient  mode  of 
giving  mercury  than  in  the  form  of  Grey  powder. 
But  in  one  form  or  another  the  writer  believes  mer- 
cury to  be  of  prime  necessity.  Corrections  of  diet 
on  the  lines  indicated  above  are  of  course  essential. 
Hot  baths  and  other  means  to  keep  the  child  warm 
must  be  employed. 

In  the  severer  cases,  which  are  lapsing  into  the 
typhoid  state,  the  general  principles  for  that  con- 
dition must  be  followed  ;  but,  except  in  such  a 
state,  alcoholic  stimulants  are  rarely  called  for. 

Inasmuch  as  there  is  good  reason  to  believe  that 
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many  cases  of  intestinal  inflammation,  especially 
those  of  an  epidemic  character,  are  due  to  the 
activity  of  micro-organisms,  the  treatment  of  the 
disease  on  antiseptic  principles  has  naturally  been 
suggested.  The  problem  has  been  to  find  a  germi- 
cide which  should  pass  to  the  ileum  and  colon 
without  itself  undergoing  decomposition  in  the 
mouth,  stomach,  or  upper  part  of  the  intestine,  and 
should  at  the  same  time  be  harmless  to  the  patient. 
Many  are  the  agents  which  have  been  proposed, 
and  with  varying  success.  Few,  if  any,  are  superior 
to  calomel  or  corrosive  sublimate,  or  the  solid  pre- 
parations of  bismuth.  Thymol  and  salol  are  occa- 
sionally useful,  but  these  latter,  like  resorcin,  sali- 
cylic acid,  salicylate  and  benzoate  of  sodium,  sali- 
cylate of  bismuth  and  cerium,  the  sulpho-carbolates 
of  sodium  or  zinc,  creosote,  naphthalin,  iodoform, 
and  peppermint,  are  far  more  efficacious  in  checking 
fermentation  in  the  stomach  and  upper  bowel. 
Whichever  remedy  be  employed,  it  should  be  given 
in  frequently  repeated  small  doses  according  to  age. 
Irrigation  of  the  colon  by  copious  enemata  of  water, 
containing  small  proportions  of  one  or  other  of  the 
above-mentioned  substances,  is  an  effective  method 
of  intestinal  antisepsis. 
(B)  Chronic  Enteritis. 

/Etioi.ogy.  —  I.  A  certain  proportion  of  the  acute 
cases  become  chronic,  the  original  cause  persisting. 

2.  Those  conditions  which  lead  to  a  chronic  state 
of  congestion  of  the  intestinal  tract  will  thereby  so 
affect  the  constitution  of  the  tissues,  with  a  conse- 
quent disturbance  of  function,  as  to  constitute  a 
chronic  inflammation.  The  most  important  of  these 
conditions  is  obstruction,  either  at  the  right  side  of 
the  heart,  or  affecting  the  portal  circulation  in  the 
liver. 

3.  Chronic  enteritis  is  the  occasional  accompani- 
ment of  some  general  chronic  disease,  such  as 
Bright's  disease,  when  deteriorated  blood  may  be 
regarded  as  leading  to  a  chronic  inflammation. 

4.  Residence  in  tropical  climates  is  a  not  infre- 
quent cause  of  lasting  inflammatory  disease  of  the 
bowels. 

Anatomical  Characters.  —  The  intestinal 
mucous  membrane,  when  it  has  been  the  seat  of 
chronic  inflammation,  is  generally  thickened,  tough, 
and  of  a  grey  colour,  from  a  deposition  of  pigment, 
due  to  the  chronic  congestion.  The  epithelial  cells 
are  cloudy  and  ill-defined,  and  there  is  a  round- 
celled  infiltration  of  the  mucous  and  submucous 
layers  passing  into  the  stage  of  connective  tissue  ; 
hence  the  thickness  and  toughness.  This  fibrous 
hyperplasia  is  often  localised  as  polypoid  elevations 
with  intervening  areas  of  atrophic  mucous  membrane. 
The  lymphoid  follicles  are  prominent  and  hard  ;  the 
intestinal  glands  are  frequently  blocked  with  cells 
and  secretion,  and  form  minute  solid  perceptible 
masses,  or  are  atrophied  or  even  cystic  ;  and  the 
villi  of  the  small  intestine  are  shrunken  and  stunted. 
The  surface  of  the  membrane  is  more  or  less  covered 
with  a  viscid  glairy  mucus,  containing  pus  and  im- 
perfectly formed  epithelial  cells  ;  not  infrequently 
such  mucus  may  be  voided  in  the  form  of  mem- 
branous-looking shreds  or  even  complete  casts  of 
the  tube,  and  this  is  particularly  the  case  in  the 
pellicular  form  of  colitis  (see  Casts).  Sometimes 
the  muscular  coat  is  thickened  from  formation  of 
connective  tissue.  As  a  rule,  therefore,  the  bowel 
is  increased  in  thickness  ;  but  in  children  it  not  in- 
frequently happens  that  a  chronic  enteritis  is  asso- 
ciated with  an  atrophy  of  all  the  coats  and  the  con- 


tained glands,  the  tulje  being  much  thinned  and 
parchment-like,  and  of  a  slaty  tint.  It  is  unusual 
for  a  chronic  inflammation  of  the  intestine  to  exist 
in  adults  without  coincident  ulceration,  whicli  is 
often  most  extensive  ;  but  in  children  the  disease 
may  proceed  to  a  fatal  termination,  and  show  no 
such  condition  after  death. 

Symptoms. — It  is  not  always  easy  to  say  exactly 
when  an  acute  case  has  lapsed  into  a  chronic  state, 
very  much  the  same  symptoms  being  continued. 
In  such  affections  of  tlie  small  intestine,  the  diar- 
rhoea may  be  wholly  wanting,  and  the  bowels  may 
be  very  confined.    This  is  due  to  the  diminished 
peristalsis,  from  impaired  irritability  of  the  mus- 
cular coat.    When,  however,  ulceration  is  extreme, 
and  especially  if  it  be  the  colon  or  rectum  that  is 
mainly  affected,  chronic  diarrhrea  is  an  invariable 
symptom.    The  remarks  made  on  the  character  of 
the  stools  in  acute  enteritis  are  equally  applicable 
to  the  chronic  state,  with  the  addition,  that  solid 
and  liquid  evacuations  frequently  alternate.  Last- 
ing as  the  disease  often  does  for  many  months  or 
even  years,  a  general  impairment  of  nutrition  re- 
sults.   The  functions  concerned  in  the  elaboration 
of  the  food,  as  well  as  that  by  which  the  digested 
products  are  absorbed,  are  necessarily  perverted. 
The  marasmus  is  speedily  noticed  in  infants  and 
children,  whose  growing  tissues  less  readily  with- 
stand malnutrition.    Apart  from  the  general  ill- 
health    produced,    the   mental   qualities  become 
affected,  so  that  the  intellect  may  become  dulled 
and  sluggish,  the  temper  irritable,  and  the  patient 
may  fall  into  a  condition  of  marked  hypocliondriasis  ; 
this  is  particularly  liable  to  be  the  case  when  the 
colon  is  the  seat  of  the  disease.    The  emaciated 
appearance  ;  the  dirty  muddy  complexion  ;  com- 
plicated often  with  a  short  dry  cough,  dependent 
on  reflex  irritation  from  the  stomach,  frequently 
lead  a  superficial  observer  to  suspect  the  existence 
of  phthisis.    See  also  Colitis. 

Prognosis. — Chronic  enteritis  almost  invariably 
tends  towards  a  fatal  termination,  though  this  may 
be  long  delayed.  The  general  nutrition  becomes 
more  and  more  deranged  ;  and  death  from  inanition 
finally  terminates  an  existence  of  prolonged  suffering 
and  discomfort. 

Treatment. — Owing  to  the  unfavourable 
tendency  of  this  disease,  the  treatment  can  be 
rarely  more  than  palliative.  The  debilitating  and 
wearying  character  of  the  malady  emphatically  calls 
for  good  feeding.  The  diet  should  be  abundant 
and  nutritious.  During  the  exacerbations  of  mem- 
branous enteritis,  the  giving  of  food  is  often  diffi- 
cult owing  to  the  vomiting  and  pain  produced  ; 
in  such  cases  koumiss  is  of  great  value.  When  the 
disease  affects  the  large  intestine,  the  ordinary 
digestive  changes  in  the  food  have  taken  place,  and 
the  contents  of  the  canal  reach  the  colon  in  the 
normal  semi-fluid  condition  ;  in  this  state  they  may 
be  passed  ;  but  owing  to  the  impaired  movements 
of  the  affected  bowel  the  fieces  are  apt  to  accumu- 
late, and  constipation  results.  This  should  be 
guarded  against  by  simple  enemata,  and  the  sooth- 
ing effect  of  injections  of  warm  water  only  is  often 
very  marked.  Distinct  benefit  has  been  known  to 
follow  hydrotherapeutic  treatment,  especially  if 
accompanied  by  free  rectal  injection.  In  those 
cases  where  the  enteritis  is  a  sequel  of  a  congestion 
of  the  intestine,  the  treatment  must  be  directed  to 
relieve  if  possible  the  cause  of  that  congestion. 
Since  this  is  usually  some  such  intractable  condition 
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as  Bright's  disease,  cardiac  dilatation,  or  cirrhosis 
of  the  liver,  attention  should  be  directed  to  the 
relief  of  these  affections. 

Tonics — such  as  quinine,  iron,  bark,  with  sea- 
air — are  of  undoubted  benefit ;  and,  so  far  as  pos- 
sible, causes  of  mental  worry  should  be  removed. 
Massage  of  the  abdomen  and  gentle  movements 
specially  directed  to  the  exercise  of  the  abdominal 
muscles  are  most  beneficial. 

17.  Intestines,  Malformations  and  Mal- 
positions of. — These  may  be  {a)  congenital;  or 
(b)  acquired. 

(<z)  Congenital. — Though  seldom  of  much  clinical 
importance,  congenital  malformations  of  the  intes- 
tines are  often  of  great  interest  from  a  developmental 
point  of  view.  The  malformation  may  be  of  the 
nature  of  an  excess.  Thus  certain  parts  of  the 
canal — duodenum,  colon,  and  appendix  vermi- 
formis — have  very  rarely  been  found  double. 
The  commonest  of  all  these  malfonnations  is  a 
diverticulum  of  the  ileum,  which  may  arise  from  the 
free  margin  of  the  ileum  from  one  to  three  feet 
above  the  ileo-coecal  valve.  The  csecal  extremity 
of  the  process  (which  is  occasionally  hammer- 
shaped)  may  be  connected  with  the  umbilicus  by  a 
thin  fibrous  cord,  showing  it  to  be  an  unobliterated 
portion  of  the  vitelline  duct,  and  is  commonly 
known  as  MeckeVs  diverticiibim.  It  varies  in 
length  from  half  an  inch  to  six  inches,  or  even 
more  ;  its  structure  is  exactly  that  of  the  ileum  ; 
and  it  has  been  found  the  seat  of  typhoid  ulceration, 
or  of  perforation  from  the  irritation  of  foreign 
bodies  that  have  become  lodged  therein.  In  very 
exceptional  cases  diverticula  of  similar  structure 
have  been  found  protruding  from  the  duodenum, 
just  above  the  opening  of  the  bile-duct,  or  from  the 
jejunum  ;  they  may  even  be  multiple,  but  they  are 
not  connected  with  the  umbilicus.  The  vermiform 
appendix  may  vary  from  half  to  twice  the  natural 
size. 

Deficieticies  of  development  may  affect  the  whole 
alimentary  canal,  or  only  certain  parts.  Andral 
records  a  case  where  only  a  straight  tube  joined  the 
rectum  and  (xsophagus.  The  ileum  may  open  upon 
an  ectopic  bladder.  The  rectum  may  end  in  a 
cloaca  common  to  the  urino-genital  organs,  or  in 
either  the  bladder,  urethra,  or  vagina.  The  bowel 
may  terminate  in  a  closed  extremity  anywhere  be- 
tween the  brim  of  the  pelvis  (the  rectum  being 
generally  represented  by  a  fibrous  cord,  though  even 
this  may  be  wanting)  and  the  anal  region  im- 
mediately beneath  the  skin  ;  the  anal  pouch,  which 
develops  from  without  inwards,  is  in  the  latter  case 
absolutely  wanting  ;  and  all  degrees  between  this 
and  a  pouch  that  has  just  failed  to  establish  a  junc- 
tion with  the  rectum  may  be  met  with,  producing 
the  lesion  known  as  imperforate  anus.  The  valvulte 
conniventes  are  sometimes  wanting,  or  very  imper- 
fect, over  varying  areas  of  the  small  intestines. 
Congenital  constrictions  of  different  parts  of  the 
canal  are  occasionally  met  with — in  the  duodenum, 
either  close  above  the  opening  of  the  common  bile- 
duct  or  at  the  junction  with  the  jejunum  ;  in  the 
lower  end  of  the  ileum,  where  some  abnormality  in 
the  closure  of  the  vitelline  duct  appears  to  be  the 
cause  ;  or  in  the  sigmoid  flexure.  Such  constric- 
tions may  be  multiple  and  of  very  short  extent,  the 
canal  being  much  dilated  above,  and  extremely 
narrowed  and  shrunken  below.  The  ileo-caecal 
orifice  has  been  seen  contracted  to  the  diameter  of  a 


small  cedar-pencil.  The  cause  ot  these  lesions  is 
very  obscure,  though  they  may  be  occasionally 
accounted  for  by  the  existence  of  prominent  valve- 
like  folds  of  the  mucous  membrane. 

Among  congenital  malpositions  may  be  men- 
tioned complete  transposition  of  the  viscera, 
the  cfecum  and  ascending  colon  being  on  the  left 
side,  and  the  sigmoid  flexure  and  descending  colon 
on  the  right,  the  liver,  spleen,  stomach,  &c. , 
sharing  in  the  change.  Certain  parts  only  of  the 
intestinal  canal  may  occupy  an  abnormal  situation, 
as  in  the  various  congenital  hernice ;  or  the  displace- 
ment may  be  due  to  unusual  length  of  the  mesen- 
teries, the  CKCum  and  sigmoid  flexure  being  the 
parts  that  present  the  most  usual  malpositions  from 
this  cause.  Thus  the  caecum  may  occupy  the  left 
hypochondrium  or  left  iliac  fossa,  or  be  found  in  the 
pelvic  cavity,  and  other  parts  of  the  canal  show 
corresponding  changes  of  place.  The  sigmoid 
flexure  has  been  seen  lying  to  the  right  side  of  the 
left  kidney,  which  was  situated  immediately  below 
the  bifurcation  of  the  aorta.  Similar  displacements 
are  referable  to  adhesions,  determined  by  intra- 
uterine peritonitis,  which  is  frequently  associated 
with  syphilis. 

(/')  Acquired. — The  acquired  malformations  in- 
clude the  dilatations  and  contractions  that  are 
associated  with  stenosis  ;  and  the  adhesions  and 
abnormal  communications  established  by  ulceration 
and  peritonitis,  elsewhere  referred  to. 

Hernial  protrusions  of  the  mucous  membrane 
through  the  other  coats,  often  very  numerous,  and 
varying  in  size  from  a  pin's  head  to  a  walnut,  have 
been  seen  in  the  colon,  and  less  often  in  the  small 
intestine,  sometimes  extending  into  the  appendices 
epiploicae.  They  are  liable  to  become  developed  in 
cases  of  long-standing  constipation. 

The  malpositions  which  the  intestines  may  come 
to  present  from  changes  set  up  after  birth  are  so 
variable  as  scarcely  to  admit  of  classification. 
Hernia,  both  external  and  internal,  volvulus,  and 
intussusception  are  among  the  well-recognised  dis- 
placements ;  but  there  is  scarcely  any  limit  to  the 
changes  in  position  which  the  traction  and  pressure 
of  tumours  and  the  effects  of  peritonitis  may  pro- 
duce. See  Intestinal  Obstruction  ;  Hernia  ; 
and  Enteroptosis. 

When  any  symptoms  are  produced  by  malforma- 
tion or  malposition  of  the  intestines  they  are  usually 
those  of  obstruction,  and  can  only  be  dealt  with 
surgically.  See  Intestinal  Obstruction  ;  and 
Anus,  Diseases  of 

18.  Intestines,  Neuroses  of. —  Disturbances 
of  the  sensory,  motor,  and  secretory  functions  of 
the  intestine  when  of  primary  nervous  causation 
constitute  the  intestinal  neuroses. 

I.  Sensory.  —  Under  normal  conditions  the 
several  activities  of  the  canal  are  performed  without 
giving  rise  to  any  conscious  sensation,  nor  does 
excitation  of  the  mucous  membrane  by  mechanical, 
thermal,  or  chemical  stimuli  give  rise  to  pain. 
Stimulation,  however,  of  the  central  end  of  a  divided 
splanchnic  nerve  does  cause  pain,  doubtless  due 
to  the  contained  myelinated  fibres  of  the  afferent 
spinal  roots.  As  compared  with  the  stomach,  the 
intestine  is  certainly  less  liable  to  be  the  seat  of 
painful  affections,  as  witness  the  difference  in  cases 
of  ulceration  of  the  respective  viscera.  Never- 
theless, severe  enteritis,  obstruction,  and  new- 
growths  are  frequently,  and  indeed  usually,  asso- 
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ciated  with  some  pain.  Further,  when  the  peri- 
toneum becomes  involved  the  liabiHty  to  pain  is 
much  increased.  The  commonest  forpi  of  intestinal 
pain  is  that  denominated  colic,  in  which  the  idea  of 
a  painful  muscular  spasm  is  involved  {see  Colic). 
Whether  any  lesion  limited  to  the  mucous  mem- 
brane is  capable  of  exciting  painful  impressions  is 
uncertain,  and  equally  obscure  is  the  existence  of  a 
true  neuralgia  of  the  intestines  (enteralgia),  although 
the  occurrence  of  pain  in  the  bowels,  often  severe, 
is  a  well-recognised  symptom  in  the  course  of 
hysteria,  neurasthenia,  hypochondriasis,  and  some- 
times also  in  such  definite  maladies  as  tabes  dorsalis. 
In  all  such  cases  the  symptoms  are  identical  with 
those  of  colic,  and  the  treatment  is  the  same. 

2.  Motor. — Paralysis  of  the  bowels.  A  paresis 
of  the  intestinal  movements  may  be  brought  about 
by  causes  acting  (l)  through  the  ne>~vous  system  ;  or 
(2)  through  imperfection  of  the  imtscular  tissue. 

(a)  Nervous.  —Cases  are  recorded  in  which  the 
intrinsic  ganglia  and  nerves  of  the  intestinal  muscu- 
lar coat  have  been  the  seat  of  degeneration,  but 
the  symptoms  dependent  thereon  are  doubtful,  be- 
yond atrophy  of  the  muscular  coat.  Certain  lesions 
of  the  brain  are  accompanied  by  symptoms  of  in- 
testinal paralysis,  but  with  no  hitherto  recognised 
regularity,  and  it  is  assumed  that  such  lesions  act 
by  interfering  with  the  function  of  the  vagi.  It  is 
doubtful  how  far  disease  of  the  spinal  cord  produces 
actual  paralysis  of  the  intestines,  though  constipa- 
tion may  result,  a  circumstance  that  may  be  ex- 
plained by  assuming  an  interference  with  the  centre 
that  controls  defecation.  See  DeF/ICA'I'ion,  Dis- 
orders of. 

(!))  Muscular. — The  irritability  of  the  muscular 
tissue  may  be  much  weakened  by  degeneration 
(cloudy,  fatty,  or  amyloid).  Inflammation  of  the 
mucous  or  serous  coat,  especially  the  latter,  is  liable 
to  determine  granular  change  in  the  muscular  fibres, 
which,  aided  by  a  co-existent  cedema,  largely  im- 
pairs the  contractile  power  of  the  tissue.  Chronic 
congestion  of  the  bowel  leads  to  the  same  result. 
The  irritability  is  also  liable  to  be  lessened  by  habitual 
constipation,  as  also  from  the  over-stimulation  of 
too  powerful  and  too  frequent  purgative  medicines 
taken  for  the  relief  thereof  ;  and  the  muscular  fibres 
of  a  much-dilated  portion  of  the  bowel  are  apt  to 
become  paralysed  from  distension  and  stretching. 
The  general  want  of  tone  that  the  muscular  and 
nervous  systems  manifest  subsequent  to  debilitating 
diseases,  or  from  want  of  food,  hysteria,  and  other 
conditions,  also  finds  expression  in  the  alimentary 
canal,  in  diminished  peristaltic  action. 

Certain  astringent  drugs  produce  their  effect 
possibly  by  diminishing  the  excitability  of  the  ner- 
vous system,  as  appears  to  be  the  case  with  opium. 
Lead,  which  would  seem  to  cause  both  paralysis 
and  spasm  of  the  muscular  coat,  may  act  on  the 
nerve-terminals  or  on  the  muscular  fibres. 

The  prominent  symptom  of  intestinal  paralysis 
is  constipation,  though  other  signs  of  obstruction, 
such  as  vomiting  and  meteorism,  may  be  super- 
added. See  Constipation  ;  and  Intestinal 
Obstruction. 

Treatment  is,  as  a  rule,  directed  to  the  primary 
cause,  but  great  benefit  has  followed  the  applica- 
tion of  electricity  to  the  abdominal  parietes. 
Massage  applied  on  systematic  principles  is  of  un- 
doubted service. 

Increased  peristalsis;  spasm. — The  irregular  and 
forcible  movements  of  the  bowels,  usually  accom- 


panied with  pain,  are  known  as  colic.  See 
Colic. 

The  specially  painful  spasm  of  the  anal  sphincters 
and  lower  portion  of  the  rectum,  termed  tenesmus, 
is  usually  associated  with  ulceration  and  other 
lesions  in  that  locality. 

An  over-excitable  condition  of  the  intestinal 
neuro-muscular  apparatus  may  show  itself  as  an 
exaggerated  peristalsis  producing  diarrhoea.  Such 
a  state  is  prone  to  occur  in  neurotic  subjects  or  in 
emotional  states.  In  some  persons  the  muscular 
irritability  is  so  much  increased  that  the  mere 
taking  of  food  is  sufficient  to  induce  an  action  of 
the  bowels.  The  intestinal  crises  of  tabes  dorsalis 
are  extreme  cases  of  this  class. 

The  bromides,  arsenic,  and  salicylate  of  bismuth 
are  the  most  useful  drugs  in  this  condition. 

(c)  Secretory. — Although  nothing  is  positively 
known  as  to  the  nervous  control  over  the  secretion 
by  the  intestine,  experiments  would  indicate  that 
under  certain  states  of  nerve-stimulation  the  flow 
may  be  much  increased  ;  and  clinically  in  most  of 
these  conditions  of  '  nervous  diarrhoea  '  there  is, 
along  with  the  exaggerated  peristalsis,  an  excessive 
amount  of  fluid  poured  out  into  the  canal,  as 
evidenced  by  the  watery  motions.  The  mucous 
discharges  from  the  bowel,  and  mucous  casts,  which 
characterise  the  so-called  '  mucous  colitis,'  are  more 
probably  of  the  nature  of  secretory  neuroses  than 
inflammatory  (catarrhal)  in  origin.  See  Colitis, 
Mucous. 

ig.  Intestines,  New  Gpowths  of. — These 
may,  for  the  present  purpose,  most  conveniently  be 
divided  into  malignant  and  non-maUg)iant  —  a 
clinical  distinction  irrespective  of  their  minute 
structure. 

(a)  Maligimnt  growths.  —  .Etiology.  —  Malig- 
nant growths  of  the  intestine,  as  in  other  situations, 
while  not  wholly  unknown  in  the  earlier  periods  of 
life,  are  rarely  met  with  before  the  age  of  forty, 
and  oftener  after  fifty.  Statistics  show  a  slight 
preponderance  of  occurrence  in  males.  From  an 
examination  of  9,000  fatal  cases  of  cancer,  the 
relative  frequency  of  intestinal  cancer  to  that  of  alt 
other  organs  was  found  to  be  as  I  to  25  (Tanchou). 

Cancer  of  the  intestine  is  nearly  always  primary, 
and  very  frequently  runs  its  course  without  any 
secondary  formations  elsewhere.  Occasionally  the 
bowels  are  affected  by  extension  from  neighbouring 
parts,  and  this  is  especially  liable  to  be  the  case  in 
the  rectum,  when  the  uterus  or  vagina  is  the  seat 
of  the  disease,  and  in  the  duodenum,  which  may 
become  involved  in  an  extension  from  the  pancreas, 
liver,  gall-bladder,  or  stomach.  Very  rarely  small 
nodules  are  found  in  the  solitary  and  agminated 
glands  secondary  to  carcinoma  existing  elsewhere. 

Anatomical  Characters. — Malignant  disease 
may  occur  at  any  spot  throughout  the  entire  length 
of  both  small  and  large  intestine,  but  is  infinitely 
more  often  to  be  met  with  at  certain  special  parts, 
notably  the  rectum,  sigmoid  flexure,  c»cum,  colon 
generally,  and  duodenum  near  the  opening  of  the 
bile-duct  ;  the  jejunum  and  ileum  being  rarely 
affected.  It  has  been  estimated  that  in  So  per  cent, 
of  the  cases  of  intestinal  cancer  the  rectum  is 
affected;  in  11 '5  the  colon;  in  4-2  the  ccecum, 
appendix,  and  ileo-cascal  valve ;  and  in  4-3  the 
small  intestine.  There  is  undoubtedly  a  predilec- 
tion for  those  spots  where  any  delay  may  occur  in 
the  passage  of  the  intestinal  contents,  such  as  the 
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flexures  of  the  large  intesline,  especially  the  sig- 
moid. 

The  greater  number  of  intestinal  growths  in- 
cluded in  the  category  of  malignant  are  of  the 
epitheliomatous  type,  especially  the  cylindrical 
variety,  which  may  undergo  colloid  change  ;  while 
the  scirrhous  and  encephaloid  are  much  rarer.  As 
a  rule,  malignant  growths  commence  in  the  mucosa 
and  submucosa,  frequently  in  Lieberklihn's  or 
Brunner's  glands,  and  then  gradually  involve  the 
other  tissues.    See  Cancer. 

The  mesenteric  glands  are  generally  affected, 
though  often  but  slightly.  Secondary  infection  is 
much  less  common  than  in  cancer  of  other  organs  ; 
when  present,  the  liver  and  peritoneum  are  the 
usual  seats.  The  inguinal  lymphatic  glands  are 
occasionally  enlarged  when  the  sigmoid  flexure  is 
the  seat  of  the  growth. 

Following  the  general  course  of  these  neoplasms 
when  found  elsewhere,  they  may  undergo  degenera- 
tion and  ulceration,  thus  sufl"ering  a  diminution  in 
bulk  at  one  spot  while  they  extend  in  other  direc- 
tions. In  the  course  of  their  development  they 
may  set  up  adhesions  between  the  bowel  and  other 
parts  ;  and  two  or  more  coils  of  intestine  may  be 
thus  involved,  and  fistulous  communications  esta- 
blished between  them.  The  colloid  form  is  the 
most  liable  to  invade  the  peritoneum,  where  large 
gelatinous  masses  may  be  developed. 

The  new-formed  tissue  may  constitute  an  irregular 
mass  of  very  variable  size  and  extent,  of  a  nodulated 
or  of  a  villous  appearance,  perhaps  partially  ulce- 
rated, and  extending  into  the  passage  of  the  canal, 
producing  an  obstruction  ;  or  it  may  develop  in  an 
annular  manner,  involving  the  whole  circumference 
of  the  bowel.  The  obstruction  produced  in  the 
latter  case  may  be  extreme,  even  to  narrowing  the 
lumen  of  the  tube  to  barely  the  size  of  a  probe. 
The  intestine  above  the  growth  may  become 
enormously  dilated  while  below  it  is  contracted. 
The  extent  of  obstruction  may  be  altered  by  partial 
destruction  of  the  new-growth  by  sloughing,  though 
the  subsequent  cicatrices  that  may  result  will  again 
constrict  the  gut. 

Symptoms.  — For  a  varying  time  before  this 
■disease  definitely  asserts  itself,  the  patient  may 
complain  of  vague  dyspeptic  symptoms ;  loss  of 
appetite  ;  a  sense  of  uneasiness  in  the  abdomen, 
not  amounting  to  pain,  and  usually  increased  after 
meals  ;  and  marked  irregularity  in  the  action  of 
the  bowels,  with  or  without  flatulent  distension. 
There  is  an  increasing  tendency  to  constipation,  for 
which  the  patient  often  takes  large  quantities  of 
aperients  of  a  drastic  and  cathartic  character,  which 
one  by  one  lose  their  effect.  The  persistence  and 
gradual  increase  of  these  symptoms,  especially  if 
there  be  any  loss  of  flesh,  is  very  significant,  and 
should  excite  suspicion.  Sooner  or  later,  according 
to  the  duration  of  the  case,  the  usual  cachexia  is 
established  ;  and  in  the  greater  number  of  cases 
the  patient  rapidly  emaciates,  especially  towards 
the  end,  though  in  cases  of  very  short  duration  the 
wasting  may  not  be  so  excessive.  The  emaciation 
depends  not  only  on  the  general  perversion  of 
nutrition  caused  by  the  development  of  the  cancer, 
but  also  on  the  direct  influence  it  exerts  on  organs 
concerned  in  the  digestion  and  absorption  of  nutri- 
ment ;  hence  the  higher  up  in  the  bowel  the  growth 
is  situated  the  sooner  is  the  loss  of  flesh  deter- 
mined. 

The  local  signs  and  symptoms  referable  to  the 


new-growth  itself  are  very  variable  in  their  occur- 
rence, and  often  are  singularly  slight  in  comparison 
with  the  gravity  of  the  cause.  Thus  pain  may  be 
completely  wanting,  and  perhaps  there  is  but  little 
tenderness  on  pressure  ;  when  present  the  pain  is 
usually  of  a  dull  character,  and  quite  localised ; 
although  it  may  attain  a  severe  degree. 

The  indications  of  the  tumour  produced  by  the 
new-growth  are  very  uncertain,  being  often  little 
more  than  an  ill-defined  fulness  in  one  region, 
scarcely  even  amounting  to  that  in  the  annular 
form  of  cancerous  stricture  ;  at  other  times  pre- 
senting a  distinct  hard  irregular  mass  of  variable 
size.  This  last  quality,  being  partly  dependent  on 
faeces,  is  very  characteristic.  Should  the  growth 
happen  to  be  situated  over  the  aorta  or  iliac  arteries, 
an  indistinct  pulsation  may  be  communicated  to  it. 
The  percussion -note  over  the  tumour  is  usually 
imperfectly  tympanitic,  from  the  existence  of  coils 
of  intestines  between  it  and  the  abdominal  wall, 
the  thickness  of  which  will  of  necessity  considerably 
modify  the  signs  of  the  existence  of  the  growth. 
The  mass  may  present  all  degrees  from  free  mobility 
to  complete  fixity,  dependent  on  the  nature  of  its 
seat,  and  also  on  the  existence  of  adhesions  to 
neighbouring  parts.  By  pressure  on  veins  or  on 
nerves,  oedema  and  pain  of  the  lower  extremities 
may  be  caused. 

Symptoms  of  intestinal  obstruction  are  rarely 
wanting,  and  may  be  the  first  for  which  the  patient 
seeks  relief.  Vomiting,  constipation  of  increasing 
severity,  with  signs  of  intestinal  distension  above 
the  lesion,  are  among  the  most  constant.  The 
character  of  the  vomit  will  largely  depend  on  the 
duration  and  situation  of  the  lesion,  and  the  actual 
degree  of  obstruction.  When  the  jejunum  or 
lower  part  of  the  duodenum  is  the  seat  of  the 
growth,  the  vomiting  is  more  copious  and  constantly 
bile-stained,  the  bowel  and  stomach  above  the 
stricture  sharing  in  the  distension.  When  the 
obstruction  is  lower  down,  in  the  large  intestine, 
the  vomiting  may  be  slight,  and  consist  of  little 
more  than  the  gastric  secretions,  with  such  food  as 
is  taken,  only  becoming  stercoraceous  when  the 
obstruction  becomes  complete.  Occasional  diar- 
rhoea, determined  by  the  chronic  enteritis  which 
exists,  may  alternate  with  the  constipation  ;  and 
rupture  of  the  intestines,  especially  the  caecum,  has 
been  met  with  as  a  result  of  the  atrophy  and  ulcera- 
tion of  the  over-distended,  chronically  inflamed 
bowel.  A  moderate  degree  of  pyrexia  is  not  infre- 
quent, due  probably  to  septic  absorption  from  the 
ulcerated  growth,  or  to  an  associated  enteritis.  As 
in  other  forms  of  intestinal  obstruction,  the  amount 
of  urine  voided  is  likely  to  be  very  much  diminished 
when  the  stricture  is  high  up,  and  the  vomiting  is 
excessive.    See  Intestinal  Obstruction. 

The  stools  may  be  characteristic  of  the  obstruc- 
tion, consisting  of  small  separate  masses,  frequently 
hard  and  round,  or  flattened  or  in  thin  cylinders 
('  pipe-stem  ')  if  the  growth  be  near  the  anus  ;  they 
may  be  mixed  with  sloughed-off  portions  of  the 
new-growth,  or  with  blood  that  has  escaped  from 
the  ulcerated  surface.  See  Intestine,  Hemor- 
rhage FROM. 

If  the  peritoneum  be  involved,  peritonitis  may 
arise  ;  and  ascites,  often  considerable,  is  usually 
developed  with  colloid  cancer.  Superadded  to 
these  symptoms  will  be  those  caused  by  the  morbid 
condition  of  any  other  organ  that  may  be  afl'ected, 
such  as  the  liver,  bladder,  or  uterus. 
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Course  and  Terminations. — Malignant  dis- 
ease of  the  intestines  in  the  majority  of  cases  pro- 
gresses continuously.  It  is  diiificult  to  state  even  an 
average  duration,  owing  to  the  insidious  onset  and 
vagueness  of  the  first  symptoms  ;  but  the  greater 
number  of  cases  do  not  go  beyond  twelve  to  eighteen 
months  from  the  time  when  the  disease  is  clearly 
established,  while  some  may  be  fatal  in  a  few 
weeks,  and  a  few  may  last  for  several  years. 

Death  may  result  as  the  direct  consequence  of 
the  cachexia  ;  or  from  complete  intestinal  obstruc- 
tion, hcemorrhage,  peritonitis,  or  other  effects  of  the 
growth. 

Diagnosis. — An  exact  diagnosis  is  often  not  to 
be  made,  and  the  nature  of  the  case  remains  through- 
out uncertain,  if  nut  actually  as  to  the  existence  of 
a  malignant  growth,  at  least  as  to  the  seat  of  it. 
The  insidious  and  ill-defined  character  of  the  earliest 
symptoms  presents  nothing  diagnostic,  though  their 
progressive  character  and  resistance  to  treatment 
would  cause  a  suspicion,  especially  in  a  person  over 
middle  age,  and  in  whom  a  gradual  even  though  slight 
loss  of  weight  is  noticed.  Even  in  the  later  stages,  the 
symptoms  are  almost  identical  with  those  of  chronic 
enteritis,  which  co-exists  with  the  new-growth  to  a 
greater  or  less  extent  ;  and  in  the  not  infrequent 
cases  in  which  a  tumour  is  not  to  be  felt,  or  is  un- 
certain in  its  indications,  the  diagnosis  becomes 
extremely  difficult. 

Supposing  that  the  existence  of  an  aljdominal 
tumour  be  clearly  ascertained,  it  is  not  always  easy 
to  determine  its  connection  with  the  intestine,  since 
the  variability  in  position,  in  mobility,  and  in  size 
(due  to  the  accumulation,  or  the  reverse,  of  fseces) 
precludes  any  diagnostic  sign,  although  this  very 
variability  is  regarded  by  some  as  almost  indicative 
of  intestinal  cancer.  In  distinguishing  between  an 
intestinal  tumour  and  one  connected  with  the  liver, 
gall-bladder,  pancreas,  kidney,  mesenteric  glands, 
uterus,  abdominal  wall,  or  the  inflammatory  thicken- 
ing following  a  perityphlitis,  an  aneurysm,  or  a 
simple  fKcal  accumulation,  the  history  of  the  case, 
age,  progressive  nature  of  the  condition,  existence 
of  tumour,  signs  of  obstruction,  and  character  of  the 
stools,  are  the  points  to  be  considered  in  forming  a 
diagnosis.  Any  one  or  even  two  of  these  points  might 
equally  indicate  other  lesions,  but,  taken  collec- 
tively, they  will  usually  justify  the  formation  of  an 
opinion.  A  rectal  cancer,  which  is  accessible  to 
the  touch  or  even  to  inspection,  need  offer  no  diffi- 
culty, but  it  is  otherwise  where  it  is  a  question  of 
distinguishing  a  duodenal  growth  from  one  strictly 
limited  to  the  pylorus.  The  vomiting  in  the  latter 
case  is  more  persistent  than  in  the  former,  and  there 
is  a  greater  liability  to  hismatemesis  ;  but  these 
are  most  uncertain  signs,  as  also  is  the  existence  of 
jaundice,  which  oftener  complicates  the  duodenal 
affection,  from  the  greater  chance  of  its  involving 
or  pressing  on  the  bile-duct.  A  firm  epigastric 
tumour,  felt  close  to  the  margin  of  the  thorax,  and 
associated  with  distinct  dyspeptic  symptoms,  may 
also  be  due  to  primary  cancer  of  the  head  of  the 
pancreas  ;  in  such  cs.se  the  symptoms  of  oljstruction 
are  less  marked  at  first,  but  the  growth  will  probably 
involve  the  bowel  in  its  progress,  and  cause  stenosis  ; 
owing  to  the  destruction  of  the  gland-tissue,  the 
pancreatic  juice  is  not  secreted,  and  undigested  fat 
maybe  found  in  the  stools.  Similar  difficulties  may 
surround  the  investigation  of  a  tumour  situated  in 
the  right  iliac  fossa.  The  importance  of  completely 
emptying  the  bowels  by  enemata,  before  finally 


forming  a  diagnosis,  cannot  be  too  emphatically  in- 
sisted on,  since  the  signs,  and  in  many  respects  the 
symptoms,  of  intestinal  cancer  may  be  simulated  by 
a  fiecal  accumulation  due  to  simple  atony  of  the 
colon.  The  anresthetisation  of  the  patient  is  also 
frequently  necessary  before  the  exact  situation,  or 
indeed  the  existence,  of  a  growth  can  be  deter- 
mined. 

Treatment. — The  extremely  rare  cases  of  re- 
puted natural  cure  of  malignant  disease  of  the  in- 
testines, brought  about  by  sloughing  of  the  growth 
and  subsequent  cicatrisation  of  its  site,  afford  no 
hope  of  our  being  able  to  imitate  the  process  arti- 
ficially, and  the  medical  treatment  remains  at  the 
best  symptomatic  and  palliative. 

The  diet  should  be  so  arranged  as  to  contain  the 
minimum  of  indigestible  residue,  and  permit  the 
chief  digestion  and  absorption  to  take  place  in  the 
stomach,  if  it  be  the  upper  part  of  the  tube  that  is 
affected.  But  in  the  majority  of  such  cases  the 
utmost  disinclination  for  food  exists,  even  apart 
from  any  vomiting  or  pain  which  its  ingestion  may 
prcjduce,  and  hence,  whatever  the  directions,  the 
patient  in  the  later  stages  practically  takes  nothing. 
The  anorexia  is  frequently  as  marked  even  when 
the  mischief  is  seated  in  the  colon,  and  the  area  for 
digestion  and  absorption  is  uninterfered  with. 

In  the  earlier  stages  it  may  be  advisable  to  insist 
upon  as  much  nutritious  food  as  possible  being 
taken,  either  by  the  mouth  or  in  the  form  of  enema 
or  suppository,  so  as  to  offer  the  most  prolonged 
resistance  to  the  inevitable  end  ;  but  at  the  same 
time  there  is  no  slight  reason  for  thinking  that  the 
same  course  favours  the  development  of  the  new- 
growth.    Preparations  of  iron  may  be  given. 

The  symptoms  dependent  upon  the  obstruction 
we  can  do  very  little  to  relieve  short  of  operation. 
Only  the  mildest  aperients  are  permissible,  to  com- 
bat the  constipation,  and  these  should  be  salines 
with  the  object  of  rendering  the  fteces  as  fluid  as 
possible  ;  while  the  vomiting  is  as  a  rule  uncon- 
trollable, and,  indeed,  is  often  a  relief. 

Hx'morrhage  may  require  special  attention,  the 
tincture  of  hamamelis  being  one  of  the  most  effective 
styptics.  The  pain  may  be  so  severe  as  to  neces- 
sitate free  administration  of  morphine  subcutaneously ; 
in  other  cases  belladonna  is  of  value  in  alleviating 
the  local  discomfort,  and  acts  favourably  by  allaying 
any  spasm. 

The  operative  treatment  of  malignant  disease  of 
the  intestine  is  described  in  the  article  Intestinal 
Obstruction. 

(b)  Noti-inalignaitt  groivths.  —  Owing  to  the 
variety  of  tissues  that  enter  into  the  formation  of 
the  intestine,  no  less  than  to  the  origin  ijJ'  these 
tissues  from  two  of  the  three  primary  layers  of  the 
blastoderm,  the  new-growths  that  may  develop  in 
connection  with  it  are  exceedingly  numerous. 

Varieties. — i.  Fibromata. — These  growths, 
which  are  developed  from  the  connective  tissue  of 
the  submucous  coat,  are  usually  of  small  size,  fre- 
quently pedunculated,  though  sometimes  appearing 
as  sessile  flattened  nodules,  of  half  the  size  of  a 
pea,  projecting  into  the  canal.  The  smaller  ones 
may  be  scattered  throughout  the  length  of  the  bowel, 
while  the  larger  ones  (up  to  the  size  of  a  walnut) 
are  fewer  in  number  or  single,  and  are  usually  found 
in  the  rectum.  They  present  the  ordinary  micro- 
scopical characters  of  fibrous  tissue. 

2.  Lipotnata. — Pedunculated  growths  of  adipose 
tissue,  springing  from  the  submucous  coat,  are  not 
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of  uncommon  occurrence  in  any  part  of  the  intes- 
tines. 

3.  Myoi/iata. — Very  rarely  small  growths  are 
met  with,  chiefly  composed  of  non-striated  muscle- 
cells,  with  a  variable  amount  of  connective  tissue. 

4.  Vascular  tiu/ioiirs. —  Augiomata. — Vascular 
growths  are  sometimes  found,  of  an  erectile  cha- 
racter, similar  to  ncevi  of  the  skin. 

5.  Mucous  growths. — It  is  to  these  growths  that 
the  term  '  polypi '  is  generally  applied.  They 
essentially  consist  of  the  tissues  of  the  mucous 
membrane,  though  differing  in  their  vascularity,  and 
also  in  their  glandular  elements.  When  these  latter 
are  excessive  in  amount,  they  are  liable  to  present 
characters  which  connect  them  with  malignant 
forms  of  new-growth,  especially  if  their  surface 
assume  a  villous  formation.  Polypi  are  not  limited 
to  any  one  part  of  the  canal,  though  undoubtedly  they 
are  most  common  in  the  rectum.  They  are  occa- 
sionally multiple,  170  have  been  seen  in  the  lower 
half  of  the  colon  in  a  single  case  ;  and  they  have 
been  met  with  at  all  ages. 

6.  Lymphoid  groivths.  —  Lyiiiphadenoiiiata.  — 
Neoplasms  corresponding  in  structure  with  the 
solitary  or  agminated  glands,  or  with  the  lymphoid 
layer  of  the  submucosa,  are  met  with  in  association 
with  these  normal  constituents  of  the  intestinal 
wall,  and  quite  independently  of  leucocythsemia. 
Nodular  formations  and  diffuse  infiltrations  of  simi- 
lar structure  have  been  met  with  throughout  the 
stomach  and  intestines  in  Hodgkins's  disease 
(lymphadenoma),  but  though  giving  rise  to  large 
masses,  they  produce  no  obstruction. 

7.  Sarcomata. — Small  nodules  of  this  type  of 
neoplasm  have  been  described  as  occurring  in  very 
rare  instances  in  the  intestine. 

8.  Cysts. — These  have  been  rarely  met  with, 
and  the  contrast  to  their  comparative  frequency  in 
the  uterine  mucous  membrane  is  remarkable. 
Several  instances  are  on  record  of  congenital  der- 
moid cysts  which  have  been  found  attached  to  the 
rectum  or  sigmoid  flexure,  probably  originating 
from  the  neurenteric  canal. 

Cystic  enlargement  of  the  vermiform  appendix, 
or  of  diverticula  of  the  intestine,  may  follow  on 
closure  of  their  communication  with  the  lumen  of 
the  bowels,  and  accurnulation  of  fluid  in  their  inte- 
rior— entej'o-cystomata. 

Effects  and  Symptoms. — As  a  rule,  the 
growths  mentioned  above  present  very  little  interest, 
unless  they  be  situated  just  within  the  rectum  and 
accessible  to  digital  examination,  for  it  is  seldom 
that  they  are  of  sufficient  size  to  form  tumours 
which  can  be  felt  in  the  abdomen.  They  cannot 
be  diagnosed,  though  they  may  give  rise  to  certain 
symptoms,  as,  for  instance,  hremorrhage  from  the 
vascular  polypi  and  erectile  tumours,  or  partial 
obstruction  if  they  attain  any  size  ;  but  such  sym- 
ptoms are  not  diagnostic.  One  of  their  most  striking 
effects  appears  to  be  the  liability  that  the  polypoid 
forms  occurring  in  the  small  intestine  have  of  in- 
ducing serious  intussusception,  from  interfering  with 
the  due  progress  of  peristalsis.  Prolapse  of  the  rectum 
is  similarly  found  to  be  occasionally  due  to  polypi. 

Treatment. — No  treatment  can  be  attempted, 
beyond  that  of  the  symptoms  which  may  arise  ;  or 
the  removal  of  growths  within  reach  of  the  anus, 
or  very  exceptionally  by  laparotomy. 

20.  Intestines,  Paralysis  of. — See  Neuroses 
of,  p.  796. 
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21.  Intestines,  Parasites  of.— The  intestinal 
canal  from  within  a  very  few  hours  after  birth,  to  judge 
from  the  fxces,  swarms  with  numerous  forms  of 
microbes,  which,  having  gained  entrance  with  the 
food  and  air,  find  in  the  canal  suitable  conditions 
for  their  development  ;  although  many,  including 
numerous  pathogenic  forms,  are  destroyed  or  ren- 
dered inert  by  the  acid  of  the  gastric  juice.  Our 
present  knowledge  would  lead  to  the  belief  that 
many  of  the  species  have  no  effect  upon  the  human 
body,  while  others  take  an  active  share  in  intestinal 
digestion,  as  effective  though  apparently  superfluous 
aids  to  the  pancreatic  secretion.  How  far  any  of 
these  saprophytes,  which  may  be  regarded  as 
normal  inhabitants  of  the  canal,  may  under  certain 
conditions  of  the  contents  or  excessive  develop- 
ment, &c. ,  become  responsible  for  symptoms  of 
disease  (pathogenic),  is  not  known  with  certainty, 
though  it  appears  most  probable  such  is  the  case. 
But  it  is  well  recognised  that  certain  specific 
diseases,  such  as  tuberculosis,  cholera,  typhoid 
fever,  &c.,  are  connected  with  specific  organisms 
which,  gaining  admission  with  the  ingesta  to  the 
alimentary  canal,  produce  the  characteristic  sym- 
ptoms of  these  several  diseases. 

Besides  these  obviously  patliogenic  organisms, 
there  are  numerous  others  which  are  more  or  less 
constantly  found  ;  of  these  Bacillus  coli  communis 
is  by  far  the  commonest  [see  p.  121).  Most  of  these 
are  anaerobic  saprophytes,  but  their  liability  to  be- 
come pathogenic  in  certain  conditions  of  their 
environment  has  been  mentioned.  Among  other 
more  commonly  met  with  forms  are  Bacillus  lactis 
aerogenes,  Brieger's  bacillus,  Bienstock's  bacillus, 
Bacillus  pyocyaneus,  Staphylococcus  pyogenes. 
Streptococci,  and  various  Vibrios  and  Spirilla. 
Some  of  these  are  frequently  met  with  in  the 
evacuations  of  patients  suffering  from  different  forms 
of  enteritis  ;  and  it  is  probable  that  the  poisonous 
substances  which  these  organisms  form  from  the 
intestinal  contents,  especially  the  albuminous,  take 
a  large  share  in  the  causation  of  the  disease,  or  at 
least  that  many  of  the  symptoms  are  to  be  referred 
to  the  ptomaines  which  are  absorbed.  But  our 
present  knowledge  does  not  enable  us  to  associate 
with  each  of  the  multiform  diarrhoeal  conditions 
which  occur  its  own  specific  causal  organism,  as  we 
can  do  in  the  case  of  cholera  or  typhoid  fever. 

Actinomycosis  has  been  met  with  in  the  intestine, 
where  it  forms  raised  whitish  patches,  setting  up 
inflammation,  and  proceeding  to  abscess,  which 
may  burst  into  the  peritoneum  or  present  at  the 
integuments.  As  the  disease  spreads,  some  healing 
may  take  place.    See  p.  22. 

The  Bacillus  anthracis  also  occurs  in  the  intes- 
tine, causing  swollen  oedematous  patches  of  the 
mucous  membrane,  which  are  intensely  congested 
and  rapidly  slough.  The  intestinal  lesion  may  be 
primary,  or  it  may  be  part  of  a  general  infection. 
See  Pustule,  Malignant. 

A  few  species  of  the  yeast-fungi  or  saccharo- 
mycetes,  such  as  torulre,  and  of  the  hyphomycetes 
or  moulds,  such  as  the  Oidium  albicans  or 
'thrush,'  occasionally  develop  in  the  intestines. 
See  Stools. 

Various  species  of  animal  parasites,  which  mostly 
obtain  their  nourishment  from  the  contents  of  the 
canal,  are  met  with  in  the  intestines.  The  majority 
of  these  organisms,  with  the  symptoms  they  give 
rise  to  and  their  treatment,  are  described  under 
Entozoa. 
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22.  Intestines,  Perfopation  and  Rup- 
ture of. — /Etiology. — The  causes  of  perforation 
or  rupture  of  the  intestines  may  be  arranged  thus  : 
(i)  External  injuries,  such  as  blows,  being  run 
over,  &c.,  which,  though  more  liable  to  rupture  the 
solid  abdominal  viscera,  frequently  cause  laceration 
of  the  intestines,  especially  the  ileum  or  jejunum. 

(2)  Corrosive  poisons,  when  swallowed  in  any 
considerable  amount,  may  destroy  not  only  the 
walls  of  the  stomach,  but  also  those  of  the  upper 
part  of  the  intestines. 

(3)  Extreme  distension  by  Jlattis  or ficces  above 
the  site  of  a  constriction  may  cause  the  bowel  to 
burst.  It  is  the  CKCum  which  usually  gives  way  in 
chronic  obstruction  in  the  colon  or  rectum. 

(4)  Ulcerations,  pre-eminently  the  so-called 
peptic  ulceration,  and  less  commonly  typhoid, 
tubercular,  and  catarrhal  ulceration,  may  lead  to 
intestinal  perforation.    See  Appendicitis. 

(5)  Perforations  may  be  produced  ab  extra,  by 
the  bursting  of  abscesses  or  aneurysms  into  the 
canal. 

Symptoms. — The  most  striking  symptoms  which 
perforations  of  the  bowel  present  are  a  sudden 
attack  of  severe  abdominal  pain,  followed  l^y  vomit- 
ing and  collapse  ;  and  it  is  a  noticeable  fact  that 
rupture  of  the  hollow  abdominal  viscera  is  more 
liable  to  induce  this  condition  than  a  similar  lesion 
of  such  organs  as  the  liver  or  spleen.  Rigors  are 
of  occasional  occurrence  at  the  onset,  and  the  pulse 
is  quickened,  with  sometimes  a  rise  in  temperature. 

Should  the  patient  live  twenty-four  hours  after 
the  establishment  of  a  perforation,  signs  of  peri- 
tonitis will  assert  themselves — severe  abdominal 
pain  and  tenderness,  pyrexia,  vomiting,  and  other 
symptoms.  Supposing  that  the  perforation  follow 
an  ulceration  in  the  course  of  a  previously  high 
temperature,  such  as  enteric  fever,  there  is  some- 
times, though  not  alwaj's,  a  sudden  and  consider- 
able fall  in  the  body-heat  ;  this,  with  the  acute  pain, 
may  be  the  first  indication  that  perforation  has 
taken  place. 

Perforation  or  rupture  of  the  intestines  usually 
proves  fatal  within  forty-eight  hours  of  its  occur- 
rence, although  cases  are  recorded  which  have 
lasted  for  weeks  ;  very  rarely  recovery  has  taken 
place.    Occasionally  a  localised  abscess  may  result. 

There  are  no  reliable  signs  whereby  rupture  of 
the  stomach  may  be  distinguished  from  that  of  the 
intestines. 

Treatment. — Rest  is  of  primary  importance, 
in  regard  both  to  the  whole  body  and  the  bowels 
themselves.  This  object  is  best  attained  by  the 
free  use  of  opium,  commencing  with  a  grain,  and 
repeating  it  in  a  few  hours  until  its  influence  is  fully 
established.  It  is  also  desirable  to  stop  all  food, 
except  an  occasional  teaspoonful  of  meat-essence  ; 
to  give  ice  to  suck  ;  to  administer  nutrient  enemata, 
and  brandy  and  ether  subcutaneously  if  the  collapse 
be  profound  ;  and  to  apply  warmth  to  the  ex- 
tremities. Resection  of  the  ruptured  portion  of 
the  bowel,  with  suturing  of  the  divided  ends,  and 
washing  out  of  the  peritoneum,  has  been  performed 
with  success,  and  should  be  attempted  in  all  cases 
seen  soon  after  perforation  has  taken  place. 

23.  Intestines,  Spasm  of  — See  p.  797. 

24.  Intestines,   Syphilitic   Disease   of. — 

The  intestinal  canal  is  rarely  the  seat  of  the  specific 
lesions  of  syphilis,  except  at  the  lower  end  of  the 
rectum,  and  margin  of  the  anus.    Small  gummata 


have  been  found  in  the  submucous  tissue  of  various 
parts  of  the  bowel,  and  sometimes  the  ulcers  to 
which  these  growths  give  rise  by  their  degeneration 
and  breaking  down  ;  radiating  fibrous  thickenings 
and  cicatrices  of  the  mucous  membrane  have  also 
been  seen  in  syphilitic  subjects,  sufficient  even  to 
cause  obstruction.  It  is  doubtful  whether  there  be 
any  specific  ulceration  of  the  intestine  which  is  not 
preceded  by  gummata,  although  small  ulcers  do 
occur  in  new-born  children,  the  subjects  of  congenital 
syphilis. 

Syphilitic  ulceration  and  stricture  of  the  rectum 
are  not  of  infrequent  occurrence,  the  former  espe- 
cially in  women.    See  Rectum,  Diseases  of. 

25.  Intestines,  Tubercular  Disease  of. — 

/Etiology. — As  a  primary  disease,  tuberculosis 
very  rarely  attacks  the  intestines  in  adults,  though  it 
is  of  very  frequent  occurrence  in  children  as  part  of  a 
general  tuberculosis,  or  possibly  from  the  consump- 
tion of  milk  from  tuberculous  cows.  In  adults,  on 
the  contrary,  tubercular  disease  of  the  intestines  is 
very  commonly  developed  secondary  to  a  similar 
affection  of  the  lungs,  due  probably  to  the  swallow- 
ing of  the  sputum. 

Anatomical  Characters. — The  submucous 
layer  and  the  peritoneal  coat  are  the  structures  in 
which  the  tubercle  originates  ;  in  the  former  situa- 
tion it  especially  favours  the  ileum  and  ca:cum, 
although  it  may  develop  throughout  the  entire 
length  of  the  tube,  while  the  peritoneal  tubercle  is 
about  equally  distributed.  The  mesenteric  glands 
are  always  considerably  involved.  The  rarity  with 
which  the  stomach  is  affected  by  tubercle  is  in 
marked  contrast  to  the  frequency  of  the  intestinal 
lesion. 

In  cases  of  acute  tuberculosis  in  children,  death 
may  take  place  before  any  changes  in  the  tuber- 
cular formations  have  taken  place,  and  countless 
grey  granulations,  from  the  size  of  a  pin's  head 
to  bodies  quite  microscopic,  are  to  be  found  in  the 
submucosa,  and  in  the  solitary  and  agminated 
glands.  Later  on,  however,  these  non-vascular 
new-growths  coalesce,  and  form  distinct  masses, 
which  from  lack  of  nutrition  undergo  caseous  de- 
generation and  break  down,  thus  forming  the  tuber- 
cular ulcers.  The  ulcers  tend  to  spread,  and  rarely 
to  heal,  and  while  they  may  be  at  first  limited  to 
the  glands,  they  invade  the  adjacent  mucous  mem- 
brane, spreading  especially  in  a  direction  round  the 
bowel,  their  extension  being  preceded  by  the  de- 
velopment of  fresh  tubercles,  chiefly  along  the 
course  of  the  main  blood-vessels.  Large  masses  of 
the  mucous  surface  may  be  thus  destroyed,  leaving 
a  ragged,  flocculent  surface,  formed  of  the  muscular 
fibres,  or  even  of  deeper  structures,  which  lesions 
rarel)'  proceed  to  perforation  into  the  peritoneal 
cavity,  adhesive  peritonitis  having  established  attach- 
ments to  adjacent  parts.  The  thickened,  congested, 
irregular  edges  of  the  ulcers,  with  miliary  tubercles 
close  to  the  margin  and  on  the  corresponding  peri- 
toneal surface,  are  very  distinctive. 

Symptoms. — Until  ulceration  be  established, 
there  will  be  no  symptoms  of  tubercular  disease 
referable  to  the  intestinal  canal  ;  and  even  when 
this  stage  is  reached,  there  are  no  special  sym- 
ptoms. 

Treatment. — Little  can  be  done  for  intestinal 
tuberculosis.  The  course  of  the  disease  is  almost 
invariably  to  a  fatal  end,  and  it  is  very  rare  for 
healing  and  cicatrisation  to  take  place.    The  neces- 
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sity  for  feeding  the  patient  is  almost  contra-indicated 
by  the  existence  of  a  destroyed  digesting  and  ab- 
sorbing surface,  whereby  the  food  becomes  a  posi- 
tive irritant.  Such  nourishment  as  is  taken  should 
therefore  be  in  the  most  digestible  and  concentrated 
form,  that  as  much  as  possible  may  be  taken  up 
from  the  stomach  and  upper  part  of  the  intestine. 
Starch  and  opium  enemata  may  do  a  little  to  check 
the  diarrhoea,  but  their  efficacy  is  soon  lost. 
Hiemorrhage,  should  it  set  in,  is  scarcely  amenable 
to  treatment,  though  astringent  enemata  may  be  of 
some  use,  combined  with  the  internal  administra- 
tion of  acetate  of  lead  and  opium.  No  treatment 
has  as  yet  been  effectual  in  arresting  the  spread  of 
intestinal  tuberculosis. 

26.  Intestines,  Ulcepation  of. — Ulceration 
of  the  intestinal  wall,  from  one  cause  or  another,  is 
of  extremely  common  occurrence.  The  morbid 
processes  involved  in  the  production  of  the  ulcers 
are  in  all  cases  essentially  the  same,  namely,  a 
molecular  death  and  disintegration  of  the  tissue, 
leaving  a  solution  in  continuity,  of  varying  extent 
and  depth. 

Varieties:  (i)  Piimaiy  infiaiuntatory  ulcers. — 
Any  enteritis,  whether  of  the  mildest  catarrhal 
character,  or  of  a  specific  type  such  as  diphtheritic, 
dysenteric,  or  typhoid,  may  lead  to  ulceration  of 
the  bowels.  As  a  rule,  the  more  severe  the  cause 
of  the  inflammation,  the  greater  the  liability  to  this 
complication  ;  and  the  same  holds  in  respect  of  any 
intestinal  catarrh,  developed  in  the  course  of  any 
serious  state,  such  as  typhus  fever  or  Bright's 
disease.  The  ulcer  may  appear  either  as  a  small 
abrasion  of  the  epithelial  layer,  which  gradually  ex- 
tends and  deepens  until  the  whole  mucosa  is  involved  ; 
or  the  first  indication  may  be  a  thin  glairy  pellicle, 
adherent  to  the  mucous  membrane  which  in  time  is 
thrown  off,  leaving  a  breach  in  the  suVjjacent  tissue. 
In  other  cases  the  destructive  process  commences  in 
the  thickness  of  the  bowel,  either  from  the  rupture 
of  small  collections  of  inflammatory  products,  re- 
sulting from  an  enteritis,  or  from  inflammation  of 
the  lymphoid  follicles.  The  escape  of  these  pro- 
ducts into  the  tube  leaves  behind  an  ulcer. 

These  lesions  may  be  found  anywhere  throughout 
the.bowels,  although  they  are  perhaps  more  frequent 
in  the  large  than  in  the  small  intestine  ;  and  one 
form  of  follicular  ulceration,  associated  with  the 
specific  poison  of  dysentery,  is  almost  limited  to  the 
former  situation.  The  colon  is  also  the  seat  of  a 
very  extensive  simple  ulcerative  colitis,  in  which  the 
mucosa  is  destroyed  over  large  areas,  but  which  does 
not  commence  in  the  follicles  {see  Colitis).  At 
those  places  where  any  delay  is  likely  to  arise  in  the 
passage  of  the  faeces — the  ctecum,  sigmoid  flexure, 
and  rectum — and  at  those  spots  which  are  most 
prominent,  such  as  the  edges  of  the  valvulee  conni- 
ventes,  and  the  saccules  of  the  colon,  where  an 
enteritis  is  most  likely  to  be  produced,  there  will  be 
the  probable  site  of  inflammatory  ulcers.  The 
specific  ulcers  of  dysentery  and  typhoid  fever  are 
described  elsewhere.  In  cholera,  ulceration  of  the 
lower  end  of  the  ileum  and  colon  is  sometimes  met  with. 

(2)  Ulcers  resiiltingfroiii  the  separation  of  necrosed 
tissue. — The  process  of  molecular  disintegration 
which  takes  place  along  the  line  between  living 
and  dead  tissue,  resulting  in  the  separation  of  a 
slough  and  the  leaving  of  an  ulcer,  takes  place  in 
the  intestines  as  elsewhere.  The  causes  leading  to 
the  death  of  circumscribed  areas  of  tissue  are  various. 


Sometimes  the  vitality  of  a  portion  of  the  mucous 
membrane  is  destroyed  by  degeneration,  such  as 
the  lardaceous,  and  an  ulcer  marks  the  spot  of  the 
removed  patch,  which  usually  occurs  in  the  ileum  or 
colon.  More  frequently,  as  in  Bright's  disease,  ob- 
structions of  the  portal  system,  or  plugging  of  the 
mesenteric  arteries,  the  local  death  is  induced  by 
capillary  hcemorrhage  or  a  cessation  of  blood-flow 
through  a  limited  area.  Under  such  circumstances 
the  solvent  power  of  the  digestive  juices  may  be 
exerted  on  the  non-living  tissues,  which  are  thus  re- 
moved, and  an  ulcer  is  left.  To  such  ulcers  the 
term  peptic  has  been  applied,  and  identical  lesions 
are  met  with  in  the  stomach.  They  almost  in- 
variably occur  in  the  first  part  of  the  duodenum,  above 
the  point  of  entrance  of  the  alkaline  bile  and  pancreatic 
juice,  although  very  rarely  they  have  been  seen  in 
the  jejunum.  Ulcers  of  this  character  appear  to  be 
occasionally  connected  with  large  superficial  burns, 
but  how  the  relationship  is  established  is  not  known. 
It  is  a  singular  fact  in  regard  to  them,  that  they  are 
three  times  more  common  in  men  than  in  women, 
which  is  quite  the  reverse  of  what  obtains  in  the 
stomach,  although  the  relative  frequency  of  gastric 
and  duodenal  ulcers  is  estimated  as  thirty  to  one. 

(3)  Ulceration  of  new-growths.  — Almost  any 
neoplasm  of  the  intestinal  wall  may  ulcerate,  though 
as  a  rule  the  more  rapidly  developed  forms  are  the 
more  liable. 

Characters. — The  appearances  presented  by 
the  various  ulcers  differ  with  the  cause  and  the 
duration. 

They  may  be  single,  as  is  generally  the  case  with 
the  duodenal  ulcers  ;  or  innumerable,  as  the  follicular 
ulcers  of  the  colon.  Typhoid  and  tubercular  ulcers 
are  as  a  rule  multiple,  and  are  most  numerous  at 
the  lower  end  of  the  ileum,  where  the  agminated 
glands  are  most  abundant.  Occasionally  large  sur- 
faces of  the  mucous  membrane  are  destroyed,  with 
here  and  there  small  isolated  spots  of  the  membrane 
left,  due  to  the  spread  and  coalescence  of  many 
separately  arising  ulcers.  In  dysentery  and  chronic 
tubercular  ulceration  this  is  especially  liable  to 
happen.  Many  of  the  catarrhal  and  follicular  ulcers 
are  extremely  small,  not  more  than  a  line  in  diameter. 

The  peptic  ulcers  are  distinguished  by  their  very 
definite,  '  clean-punched  '  appearance  ;  the  edges 
are  slightly  sloping,  and  but  very  little,  if  at  all, 
thickened  ;  while  the  mucous  membrane  immediately 
adjacent  has  a  perfectly  healthy  appearance.  In 
most  of  the  other  varieties  the  edges  are  thickened, 
irregular,  and  shaggy,  frequently  excavated  and 
undermined,  the  ulcerative  process  extending  beneath 
the  mucous  membrane,  which  gradually  dies  and 
sloughs  away  as  its  nutrition  is  cut  off.  Dependent 
upon  the  depth  and  course  of  the  ulcer  will  be  the 
nature  of  its  base,  which  may  be  formed  of  the 
muscular  coat,  of  the  peritoneum  much  thickened, 
or  of  adjacent  structures  with  which  adhesion  has 
been  established,  such  as  the  liver  or  abdominal 
wall.  The  floor  of  ulcerated  tubercular  deposits 
and  malignant  new-growths  usually  presents  small 
nodules  which  are  being  developed  coincidently 
with  the  ulceration.  The  buff  or  ash-grey  pigmented 
sloughs,  partially  separated,  give  a  characteristic 
appearance  to  the  old-standing  ulcers  of  dysentery 
and  tuberculosis.  The  tubercular  and  typhoid  ulcers 
of  Peyer's  patches  present  a  certain  difference  in  the 
direction  in  which  they  extend  :  though  at  first  both 
are  limited  to  the  patch,  the  former  tend  to  spread 
in  an  annular  manner,  whereas  the  latter  have  usually 
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their  lont;  axis  corresponding  to  the  length  of  the 
bowel.  This  difference  depends  rather  on  the  dura- 
tion of  the  ulcer  than  on  any  specific  distinction  due 
to  the  two  diseases  ;  for  the  more  acute  typhoid 
lesion  rarely  spreads  much  beyond  the  area  of  the 
patch,  which  is  in  the  long  axis  of  the  bowel,  while 
the  chronic  tubercular  ulcer  follows  the  distribution 
of  the  lymphoid  tissue  outside  the  patches,  and  par- 
ticularly along  the  course  of  the  blood-vessels  and 
lymphatics. 

Course. — The  course  of  an  intestinal  ulcer  may 
be  acute  or  chronic,  lasting  a  few  days  or  for  years. 
Some  of  the  simple  ulcers  of  an  acute  intestinal 
catarrh  belong  to  the  former  group ;  while  the 
ulceration  that  accompanies  chronic  enteritis  may 
be  of  indefinite  duration. 

The  acute  forms  may  either  heal  or  go  on  to  per- 
foration ;  in  the  former  case  their  existence  can  only 
be  inferred,  and  catarrhal  and  follicular  ulcers 
belong  to  this  category.  The  peptic  and  typhoid 
ulcers  are  those  most  lialile  to  perforate  the  bowel. 
The  peptic  duodenal  ulcers  appear  to  be  more 
prone  to  perforate  than  the  corresponding  lesion 
in  the  stomach  ;  but  the  results  of  perforation  are 
said  to  be  more  likely  to  be  localised  in  the  former 
case.  It  is  also  stated  that  the  ulcer  of  the  duode- 
num following  a  burn  less  often  perforates  than 
cicatrises,  and  thus  may  lead  to  obstruction.  Occa- 
sionally the  perforation  may  lead  to  a  communica- 
tion between  one  coil  of  intestine  and  another, 
without  any  rupture  into  the  peritoneal  cavity.  In 
chronic  ulcers,  where  no  adhesion  or  communica- 
tion takes  place,  the  base  is  thickened  by  a  new- 
formed  connective  tissue,  which  is  developed  as  fast 
as,  or  even  faster  than,  the  destructive  process  pro- 
ceeds, and  hence  the  intestinal  wall  adjacent  to  and 
involved  in  such  ulcers  is  usually  much  thickened 
and  indurated.  Short  of  actual  perforation  or  ad- 
hesion to  other  parts,  the  site  of  the  ulceration  most 
frequently  is  marked  on  the  external  surface  of  the 
bowel  by  a  subacute  peritonitis,  which  may  pro- 
duce a  partial  matting  together  of  the  intestines. 

In  the  course  of  the  healing  of  the  larger  ulcers, 
by  the  formation  of  a  contracting  cicatricial  tissue, 
the  gut  may  be  considerably  constricted,  and  a 
formidable  obstruction  established.  But  this  does 
not  necessarily  follow  even  large  ulcers,  for  stricture 
of  the  intestine  does  not  follow  the  ulceration  in 
typhoid  fever  ;  and  the  depth  of  the  destruction 
would  seem  to  influence  this  result.  When  the 
superficial  portion  of  the  mucous  membrane  only  is 
destroyed  very  little  contraction  follows,  but  when 
the  deeper  parts  of  the  wall  are  involved  the  subse- 
quently developed  cicatrix  tends  to  shrink  con- 
siderably. 

Symptoms. — The  greatest  diversity  is  met  with 
in  the  symptoms  of  intestinal  ulceration,  and  few,  if 
any,  can  be  regarded  as  characteristic.  The  lesion 
may  occur  without  producing  any  symptoms  ;  or 
those  that  do  exist  may  be  determined  by  the  course 
of,  or  by  the  conditions  associated  with,  the  ulcera- 
tion ;  or,  lastly,  the  results  of  this  condition,  such 
as  perforation,  may  entirely  obscure  the  actual 
ulceration  itself :  it  frequently  happens  therefore 
that  the  existence  of  an  ulcer  is  not  recognised. 
Nor  may  the  severity  of  the  symptoms  be  taken  as 
a  measure  of  the  extent  of  the  ulceration,  for  the 
most  marked  pain,  tenderness,  diarrhcea,  and  other 
symptoms  may  be  produced  by  an  area  of  typhoid 
ulceration  that  heals  ;  while  a  perforating  duodenal 
ulcer  may  give  scarcely  any  indication  of  its  exist- 


ence, until  within  a  few  hours  of  a  fatal  ending. 
This  course  appears  to  be  very  characteristic  of 
duodenal  ulcers.  The  writer  has  recorded  a  case  of 
a  young  man  who  was  suddenly  attacked  with  sym- 
ptoms exactly  resembling  those  of  intestinal  colic, 
after  constipation  of  a  week's  duration  ;  there  was 
no  vomiting  and  no  tenderness,  the  pain  being 
relieved  by  pressure  on  the  abdomen.  Collapse  set 
in,  and  death  resulted  in  less  than  twenty-four  hours 
from  the  commencement  of  the  attack.  The 
necropsy  showed  a  perforating  duodenal  ulcer. 
Such  a  case  is  not  singular,  and  the  fatal  event  may 
be  preceded,  as  in  this  case,  by  nothing  beyond  an 
occasional  feeling  of  discomfort  at  the  epigastrium, 
not  serious  enough  to  call  for  advice  or  treatment. 

Such  symptoms  as  diarrhcea,  vomiting,  pain,  ten- 
derness, and  pyrexia  are  as  much  dependent  on  a 
co-existent  enteritis  or  new-growth,  as  they  are 
upon  the  ulcer.  Doubtless  the  exposed  surface  of 
an  ulcer  offers  the  opportunity  for  irritation  result- 
ing in  increased  peristalsis,  but  this  is  not  of  neces- 
sity, for  constipation  may  be  present.  Where  the 
area  of  ulceration  is  extensive,  the  absorbing  surface 
is  by  so  much  diminished,  and  thus  while  the  gene- 
ral nutrition  suffers,  the  unabsorbed  products  of 
digestion  are  liable  to  decompose  and  induce 
diarrhi:ea.  Vomiting  may  arise  from  a  duodenal 
ulcer,  but  not  always,  and  when  present  it  may  be 
due  to  peritonitis  ;  icterus  may  also  complicate 
an  ulcer  in  this  situation,  by  involving  the  opening 
of  the  bile-duct,  or  by  extension  of  the  duodenal 
catarrh.  Pain  may  be  absent  or  quite  insignificant, 
unless  the  rectum  be  the  seat  of  the  disease,  when 
the  pain  and  tenesmus  are  excruciating. 

The  passage  of  blood  in  the  stools,  especially  if 
bright,  is  probably  an  indication  of  ulceration  low 
down,  but  it  does  not  always  occur,  and  it  may 
be  due  to  hemorrhoids  or  general  venous  congestion 
from  portal  obstruction.  Mucus  is  more  commonly 
present,  as  discrete  masses  of  the  size  of  a  hemp- 
seed  or  in  larger  quantities.  See  Stools  ;  and 
Mei,.-ena. 

Diagnosis. — From  what  has  been  said,  the  for- 
mation of  a  diagnosis  of  intestinal  ulceration  is 
frequently  impossible,  and  an  ulcer  is  assumed 
rather  than  proved  to  exist.  In  enteric  fever, 
ulceration  is  taken  for  granted  as  existing,  though 
no  special  symptoms  may  indicate  its  presence. 
But  if  a  severe  and  persistent  diarrhoea,  with  liquid 
evacuations  containing  perhaps  blood  and  shreds  of 
mucus,  and  much  pain  and  tenderness  over  the 
abdomen,  supervene  in  a  case  of  pulmonary  tuber- 
culosis, it  is  a  fair  inference  to  assume  ulceration  of 
the  intestines,  a  diagnosis  that  would  be  confirmed 
by  the  discovery  of  the  specific  bacillus  in  the 
stools.  In  dysentery,  as  in  enteric  fever,  the 
ulceration  is  a  specific  part  of  the  disease,  and  the 
diarrhcea,  pain,  and  characteristic  stools  are  in  this 
case  directly  dependent  upon  the  ulceration.  In 
distinguishing  between  gastric  and  duodenal  ulcer 
the  deferred  occurrence  of  pain  after  taking  food, 
even  to  three  or  four  hours  and  being  unrelieved  by 
vomiting,  is  characteristic  of  the  latter  lesion,  as 
well  as  the  site  of  the  pain  being  rather  in  the  right 
hypochondrium,  and  less  marked  at  the  xiphoid 
cartilage  and  in  the  dorsal  region,  which  are  the 
frequent  situations  of  the  pain  of  gastric  ulcer  ;  the 
digestion  is  also  much  less  disturbed  in  the  duodenal 
affection,  and  hxmatemesis  is  much  less  common, 
being  replaced  by  melrena.  The  greater  frequency 
among  males  has  been  mentioned.    It  is  not  infre- 

3  !•  2 


8o4  INTESTINES, 

quently  difficult  to  distinguish  this  condition  from 
gall-stone  colic,  the  situation  and  character  of  the 
pain  in  both  cases  being  very  similar,  but  the  dura- 
tion of  the  pain  in  the  latter  is  usually  shorter  and 
more  paroxysmal,  and  there  are  usually  signs  of 
, enlarged  liver,  distended  gall-bladder,  or  jaundice. 

Prognosis. — This  largely  depends  upon  the 
cause.  Except  through  perforation  or  fatal  hemor- 
rhage Ijy  erosion  of  vessels,  death  does  not  take  place 
from  the  ulceration  itself.  But  a  tubercular  ulcer  is 
not  to  be  expected  to  heal,  and  it  may  by  its  de- 
velopment hasten  the  end  of  a  phthisical  patient. 
The  prognosis  of  typhoid  ulceration  will  almost 
entirely  be  founded  on  the  general  state  of  the 
patient,  since  the  indications  of  the  ulceration  itself 
may  be  so  slight.  The  ulceration  of  malignant  new- 
growths  may  be  of  actual  benefit,  by  removing 
portions  of  the  mass,  and  so  diminishing  obstruc- 
tion. In  all  cases  the  liability  to  subsequent 
stenosis  must  be  remembered ;  and  the  impaired 
health  of  body  and  mind  in  chronic  ulceration  may 
continue  throughout  life. 

Treatment. — Since  ulcers  of  the  intestine  are 
inaccessible  to  direct  treatment,  little  can  be  done 
for  them  apart  from  the  general  conditions  which 
they  may  complicate,  or  the  treatment  of  the  sym- 
ptoms to  which  they  may  give  rise. 

Recognising  that  an  ulcer,  when  it  exists,  may 
lead  to  perforation,  the  object  will  be  to  avoid  all 
undue  movements  of  the  intestines,  and  hence 
aperients  are  forbidden,  and  opiates  are  indicated. 
The  astringents  that  are  likely  to  be  used  for  the 
diarrhoea  or  hemorrhage  may  exert  a  local  action 
on  the  lesion,  and  for  that  purpose  bismuth,  chalk, 
and  the  vegetable  astringents,  ergot  or  turpentine, 
are  recommended.  Intestinal  antiseptics,  such  as 
salol,  are  often  of  benefit  by  diminishing  the  putre- 
factive decompositions  which  are  likely  to  exist. 
Rest  is  probably  the  only  element  of  treatment  that 
can  aftect  the  ulcerative  process  directly ;  while 
any  improvement  of  the  general  condition  will  neces- 
sarily favour  the  healing — objects  which  can  be  best 
accomplished  by  the  use  of  diet  of  the  most  bland 
description,  or  of  nutrient  enemata. 

27.  Intestines,  Vascular  changes  in. — The 

conditions  herein  included  are  known  as  active 
hyperaniia  when  the  excess  of  blood  is  primarily 
at  least  on  the  arterial  side  of  the  capillaries  ;  and 
passive  congestion  where  the  fulness  is  caused  by 
some  obstruction  to  the  venous  flow. 

It  should  be  remembered  that  even  within  the 
limits  of  health  a  considerable  variation  is  met 
with  in  the  degree  of  vascularity  of  the  alimentary 
canal.  The  fluctuating  periods  of  activity  and  rest 
undergone  by  the  tube  are  associated  of  necessity 
with  alternations  of  comparative  hyperemia  and 
anemia,  as  during  the  digestion  of  a  meal  or  during 
fasting.  It  is  impossible,  therefore,  to  draw  any 
line  beyond  which  the  vascular  fulness  can  be  said 
to  be  abnormal  ;  as  it  is  equally  impossible  to  say 
exactly  where  hyperemia  and  normal  gland-change 
end,  and  catarrh  begins.  These  states,  on  the 
border  line  between  health  and  disease,  stop  short 
of  producing  recognisable  tissue-change,  and  are  of 
transient  duration. 

Anatomical  Characters. — The  appearances 
seen  post  iiioytein  are  far  from  being  always  indica- 
tive of  what  existed  during  life.  For  an  extreme 
arterial  fulness  may  completely  disappear  after 
death,  from  contraction  of  the  vessels  ;  while  venous 
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engorgement  more  or  less  completely  remains. 
Submucous  petechie  and  hemorrhagic  erosions  are 
commonly  to  be  met  with  in  this  condition. 

Etiology. — The  causes  of  intestinal  hyperemia 
are  as  follows  :  (a)  Mechanical  and  chemical  irri- 
tants, foreign  bodies,  and  poisonous  drugs.  Spices 
and  highly  seasoned  food  and  alcohol  may  bring 
about  an  abnormal  degree  of  hyperemia  of  the 
whole  or  part  of  the  canal.  These  causes  act  locally 
and  directly  upon  the  vessels  and  are  scarcely  dis- 
tinguished from  the  mildest  degree  of  inflamma- 
tion. 

(S)  Vaso-motor  paralysis  of  the  splanchnic  area. 
If  from  any  cause  the  normal  tone  of  the  mesenteric 
vessels  is  diminished,  by  inhibition  or  removal  of 
the  tonic  influence  excited  by  the  sympathetic,  the 
vessels  dilate  and  hyperemia  ensues.  It  is  in  this 
way  that  diarrhoea  following  certain  emotional 
states  may  be  explained.  The  intimate  relation 
which  has  been  shown  experimentally  to  exist  be- 
tween the  splanchnic  nerves  and  the  vaso-motor 
system  generally,  but  especially  with  the  cardiac 
innervation  by  means  of  the  '  depressor  nerve,' 
whereby  any  considerable  peripheral  resistance  in 
the  systemic  capillary  area  which  impedes  the  action 
of  the  heart  is  compensated  for  by  a  dilatation  of 
the  mesenteric  vessels,  renders  it  probable  that  an 
undue  hyperemia  of  the  intestines  is  of  very  frequent 
occurrence. 

(7)  Among  less  frequent  causes  of  intestinal  ple- 
thora are,  the  suppression  of  habitual  discharges — 
menstrual,  &c.  ;  and  the  removal  of  pressure,  as  of 
ascitic  fluid. 

The  causes  of  passive  congestion  are  the  following  : 
(a)  A  general  congestion  of  the  entire  intestinal 
tract  will  be  produced  by  any  of  those  causes  which 
lead  to  universal  congestion  of  the  tissues,  as  ob- 
structive heart-disease.  Pressure  by  tumours  or 
other  conditions  on  the  inferior  vena  cava  above 
the  liver,  or  on  the  portal  vein,  will  bring  about  the 
same  result.  So  also  will  any  obstruction  to  the 
portal  circulation  in  the  liver.  This  is  by  far  the 
commonest  cause  of  intestinal  congestion,  since  cir- 
rhosis of  the  liver,  however  produced,  directly  tends 
to  it. 

(b)  A  congestion  of  a  portion  of  the  tube  occurs 
when  any  obstruction  exists  to  the  venous  flow  of 
that  part,  as  is  marked  in  cases  of  invagination  and 
strangulation  of  the  bowel. 

The  rarer  conditions  of  embolism  of  branches  of 
the  mesenteric  arteries,  or  thrombosis  of  the  veins, 
will  induce  intense  congestion  of  the  region  supplied 
by  the  occluded  vessels.  The  resulting  infarction 
is  somewhat  smaller  than  the  actual  extent  fed  by  the 
vessels,  owing  to  the  free  anastomosis  at  the  peri- 
phery of  the  area.  Sloughing  and  ulceration  of  the 
mucous  membrane,  or  extensive  gangrene  of  all  the 
coats,  is  very  liable  to  follow  on  this  condition. 

Both  these  conditions  of  engorgement  are  essential 
features  of  the  vascular  changes  comprised  in  in- 
flammation. 

Symptoms  and  Effects.  —-These  conditions 
may  of  themselves  give  no  evidence  of  their  exist- 
ence, although  an  excessive  and  sudden  hyperemia 
of  the  splanchnic  area  will  cause  a  fall  in  the  general 
blood-pressure  with  symptoms  of  fainting.  Over- 
fulness,  just  as  anemia,  of  the  intestinal  vessels 
leads  to  increased  peristalsis,  probably  due  to  the 
deficiency  of  oxygen  and  excess  of  carbonic  acid 
which  attend  each  of  these  conditions. 

From  hyperemia,  there  is  an  increased  secretion 
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of  mucus  and  other  intestinal  fluids,  often  more 
watery  than  normal,  which  with  an  increased  peri- 
stalsis, induced  by  the  same  irritant  that  led  to 
hyperemia,  produces  a  diarrhoea.  Provided  this 
functional  over-activity  be  limited  to  the  production 
of  the  normal  secretions  of  the  part,  and  increased 
healthy  action  only,  the  condition  of  hypereemia  is 
not  exceeded  ;  but  the  passage  into  catarrh  is  easy, 
and  unmarked  by  any  abrupt  lines. 

Profuse  bleeding,  often  accompanied  by  severe 
abdominal  pain,  usually  follows  plugging  of  the 
mesenteric  vessels.  The  more  complete  the  obstruc- 
tion to  the  flow,  the  greater  will  be  the  pressure  in 
the  veins,  and  so  will  be  produced  first  an  oedema 
of  the  mucous  membrane  and  entire  thickness  of 
the  bowel,  and  later  an  escape  of  fluid  into  the 
canal  itself  and  into  the  peritoneal  cavity,  the  latter 
being  more  marked. 

Treatment.  — It  is  seldom  that  these  conditions 
are  such  as  call  for  treatment.  The  hyperemia  is 
usually  of  a  transient  nature  ;  and  the  cause  of  con- 
gestion is  generally  irremovable.  Aperients,  such 
as  jalap  and  gamboge,  are  sometimes  beneficial. 

The  treatment  of  haemorrhage  has  been  con- 
sidered ;  but  this  and  diarrhoea,  when  due  to  con- 
gestion, are,  unless  excessive,  often  beneficial,  and 
should  not  be  checl>:ed.  W.  H.  Allchin. 

INTRA-THORACIC  TUMOURS.— 5t;6'  Medi- 
astinum, Diseases  of;  and  THORACIC  ANEURYSM. 

INTUSSUSCEPTION  {/,!/us,  within  ;  and  sus- 
cipio,  I  receive). — A  form  of  intestinal  obstruction, 
in  which  one  portion  of  the  bowel  passes  into 
another  portion.    Slx  Intestinal  Ohstruction. 

INUNCTION  {i}!,  on  ;  and  iiugiio,  I  anoint).— 
SvNON.  :  Anointing. — This  is  a  method  of  inducing 
absorption  of  certain  substances  by  placing  them  in 
contact  with,  or  rubbing  them  into,  the  skin.  The 
local  application  of  liniments  to  cause  counter- 
irritation,  to  relieve  pain,  or  for  any  other  purpose, 
is  sometimes  included  in  the  connotation  of  this 
term. 

Mercury  is  often  administered  by  this  method 
both  for  syphilis  and  for  tubercular  peritonitis,  espe- 
cially in  children.  Half  a  drachm  of  mercurial 
ointment  should  be  smeared  upon  the  front  of  the 
abdomen,  and  the  part  covered  with  a  flannel 
binder.  Every  second  night  the  child  should  be 
washed  and  the  application  repeated.  In  the  case 
of  adults  inunction  is  but  rarely  employed  in  Eng- 
land. H.  Montague  Murray. 

INVAGINATION  (/;/,  in  ;  and  7'^r^V«,r,  a  sheath). 
A  synonym  for  intussusception.  Sec  Intussus- 
ception ;  and  Intestinal  Obstruction. 

lODISM.  Definition. — lodism  is  the  term 
within  w^hich  we  include  a  variety  of  painful  and 
inconvenient  effects,  following,  under  certain  cir- 
cumstances, the  administration  of  iodine  and  its 
salts,  but  more  especially  the  iodide  of  potassium. 

The  effects  produced  by  iodide  of  potassium  may 
be  classified  as  follows  : — 

I.  On  the  iiej-^'oits  system. — Mental  depression 
and  diminution  of  muscular  energy  are  not  infre- 
quently noted  in  patients  taking  iodide  of  potassium  ; 
while  neuralgia,  tinnitus  aurium,  and  convulsive 
movements  have  also  been  described.  It  is  possible 
that  the  potassium  is  here  the  active  agent. 


2.  On  inucmis  membranes. — Much  mucous  irri- 
tation is  occasionally  observed  ;  conjunctivitis,  lacry- 
mation,  sneezing  and  running  from  the  nose,  frontal 
headache,  and  puffy  swelling  of  the  eyelids,  closely 
simulating  coryza,  being  the  most  common  sym- 
ptoms of  iodism,  and  sometimes  following  a  single 
small  or  moderate  dose.  Pharyngeal  congestion, 
irritable  redness  of  gums  and  tongue,  and  oedema 
of  the  glottis  have  also  been  described.  These 
symptoms  are  doubtless  due  to  the  iodine. 

3.  On  the  skin. — The  eruptions  produced  by 
iodide  of  potassium  appear  under  several  forms. 
Erythema  has  been  observed  ;  and  small  round  pete- 
chial spots,  situated  between  the  knees  and  ankles. 
These  do  not  as  a  rule  cause  any  inconvenience,  and 
are  usually  accidentally  discovered  ;  but  Stephen 
Mackenzie  records  the  case  of  an  infant  of  five 
months  old,  suffering  from  hereditary  syphilis,  who 
died  of  purpura  after  taking  two  and  a  half  grains 
of  iodide  of  potassium  in  a  single  dose.  See  Drug- 
Eruptions. 

A  pustular  eruption  resembling  acne,  and  some- 
times so  profuse  as  to  simulate  smallpox,  is  not 
very  uncommon.  Large  projecting  nodules  may 
appear  on  the  face,  or  a  copious  crop  of  bulls, 
which  occasionally  burst  and  become  converted  into 
fungoid  growths,  varying  in  size  from  a  pea  to  a 
shilling.  All  these  rashes  are  more  likely  to  be 
produced  by  small  than  by  large  doses,  and  it  is 
said  that  the  frequent  use  of  soap  and  the  simul- 
taneous administration  of  arsenic  may  prevent  them. 

4.  On  the  nutritive  and  glandular  systems. — 
Patients  taking  iodide  of  potassium  sometimes  com- 
plain of  nausea,  anorexia,  and  a  bitter  taste  in  the 
mouth  ;  but  where  cachectic  symptoms  supervene, 
indicated  by  rapid  emaciation,  nervous  palpitation, 
insomnia,  and  hypochondriasis,  a  ravenous  desire 
for  food  has  been  observed.  Vomiting,  diarrhcea, 
and  diuresis  have  also  been  described.  -Salivation 
is  not  an  uncommon  symptom.  A  time-honoured 
accusation  against  iodine  is  its  supposed  tendency  to 
cause  atrophy  of  the  mamma;  and  testicles  ;  of  this, 
fortunately,  there  is  no  real  proof,  the  disappearance 
of  the  testicle,  which  occasionally  accompanies  the 
absorption  of  inflammatory  products  in  its  substance, 
being  sometimes  unjustly  attributed  to  the  treat- 
ment pursued.  There  is  no  doubt,  however,  of  the 
anaphrodisiac  effect  of  potassimn  iodide,  and  it  is 
believed  that  permanent  loss  of  sexual  power  may 
result  from  its  long-continued  use. 

Fortunately  for  the  reputation  of  one  of  our  most 
useful  drugs,  the  graver  symptoms  of  iodism  are 
decidedly  rare.  Iodine  is  often  badly  borne  where 
the  kidneys  are  diseased,  and,  as  Trousseau  pointed 
out,  in  exophthalmic  goitre. 

Pathology. — The  only  reason  for  the  occur- 
rence of  most  cases  of  iodism  seems  to  be  an  indi- 
vidual peculiarity  on  the  part  of  the  patient.  But 
now  and  then  a  more  plausible  explanation  may  be 
given,  when  we  find  cardiac  or  renal  disease  coin- 
ciding with  the  pustular  rash  of  iodide  of  potassium. 
Retarded  capillary  circulation  would  naturally 
detain  the  drug  within  the  blood  ;  while  the  block- 
ing of  its  usual  means  of  exit  from  the  system  might 
be  supposed  to  throw  the  onus  of  elimination  on  the 
glandular  structures  of  the  skin.  Hence  has  been 
derived  the  plausible  theory  that  iodine-acne  is  pro- 
duced by  direct  local  stimulation  of  the  sebaceous 
structures  ;  but,  however  true  this  may  be  in  the 
slighter  cases,  Thin's  careful  examination  of  the  skin 
of  a  patient  suffering  from  a  bullous  rash  has  shown 
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the  true  pathological  condition  to  be  one  of  rupture 
of  blood-vessels  at  certain  localised  points,  with 
blocking  by  coagula,  and  escape  of  some  of  the  con- 
stituents of  the  blood  into  the  surrounding  tissues. 
The  sebaceous  elements  and  sweat-glands  were  quite 
unaffected,  and  he  believes  the  iodic  papule,  the 
so-called  acne,  the  bulla,  and  the  purpuric  spot, 
represent  different  stages  of  vascular  injury. 

Treatment.  —  Coryza,  or  any  skin-eruption, 
suddenly  occurring  in  a  patient  taking  iodide  of 
potassium,  ought  to  be  looked  upon  with  suspicion, 
and  treated  by  the  immediate  suspension  of  the  drug. 
The  slighter  varieties  of  iodism  are  by  no  means  un- 
common, and  may  appear  after  a  single  small  dose  ; 
but  although  ammonia  has  been  confidently  vaunted 
as  a  specific  against  iodism,  experience  has  been 
unable  to  confirm  this,  and  we  should  place  more 
faith  in  encouraging  prompt  elimination  by  very 
free  dilution  of  the  remedy,  which  is  best  taken  on 
an  empty  stomach  about  half  an  hour  before  meals. 
Sulphanilic  acid  prevents  or  arrests  iodism  (Ehrlich), 
and  so  also  does  atropine  (Binz). 

Robert  Farquharson. 
Sidney  Phillips. 

I RIDOPLEGIA.— Paralysis  of  the  iris.  See 
Puitls. 

IRITIS. — Inflammation  of  the  iris.  See  Eye, 
AND  ITS  Appendages,  Diseases  of. 

IRON-WORKERS.— ^ee  Pneumoconioses. 

IRRIGATION  {irrigo,  I  water).^--A  method  of 


applying  cold  water  as  a  therapeutical  agent,  which 
consists  in  causing  it  to  fall  drop  by  drop,  or  in  a 
continuous  stream,  on  one  spot.  See  Cold,  Thera- 
peutic Use  of. 

IRRITABILITY  [irrifo,  I  provoke).— In  phy- 
siology this  word  signifies  the  power  of  responding 
to  a  stimulus,  as  exemplified  by  the  contractility  of 
muscular  tissue.  In  medicine  irritability  implies  an 
undue  excitability  of  an  organ  or  tissue,  such  as  of 
the  stomach  or  bladder. 

ISGH/EMIA  (fo-xtt),  I  restrain ;  and  aXtJia,  the 
blood). — Deficiency  of  blood  in  a  part,  short  of 
complete  cessation  of  the  circulation  :  partial 
anaemia.    See  Circulation,  Disorders  of. 

ISGHL,  in  the  Saizkammergut,  Austria. — 

A  sheltered,  bracing,  mild,  rather  moist  climate. 
Altitude,  1,560  feet.  Thermal  common  saline 
baths.  See  Climate,  Treatment  of  Disease  by  ; 
and  Mineral  Waters. 

ISCHURIA  (i'(rx«,  I  restrain;  and  oijpov,  the 
urine). — This  word  properly  signifies  the  arrest  of 
the  secretion  of  urine  (see  Urine,  Suppression  of). 
It  is  also  applied  to  mere  retention  of  urine. 

ISSUES. — See  Counter-irritants. 

ITCH. — A  popular  name  for  scabies.  See 
Scabies. 

ITCHING.--^^^  Pruritus. 


J 


JACKSONIAN  EPILEPSY.— Epileptiform  con- 
vulsions characterised  by  a  constant  local  onset  ;  a 
limited  range,  tending  gradually  to  spread  ;  a  par- 
tial or  complete  retention  of  consciousness  during 
the  earlier  attacks,  and  often  until  the  whole  of  one 
side  is  involved  ;  and  temporary  weakness  of  the 
affected  muscles  after  each  attack.  The  convul- 
sions are  due  to  irritation  of  the  motor  area  of  the 
cerebral  cortex. 

JACTITATION  (Jactatio,  a  tossing  about  of  the 
body,  or  marked  restlessness). — This  is  a  condition 
mostly  associated  with  certain  severe  febrile  diseases, 
but  also  with  some  nervous  affections,  with  severe 
pericarditis,  or  as  a  sequel  of  copious  uterine  or 
other  haemorrhages.  A  restlessness  amounting  to 
jactitation  may  likewise  be  met  with  in  some  patients, 
when  suffering  from  severe  or  long-continued  pain. 
It  must  not  be  confounded  with  certain  forms  of 
chorea,  in  which  a  somewhat  similar  tossing  about 
of  the  body  may  be  encountered.  The  absence  of 
pain  and  of  marked  febrile  disturbance,  together 
with  the  history  of  the  patient,  will  enable  the  latter 
condition  to  be  readily  distinguished. 

JAPANESE  RIVER-FEVER.— Synon.  :  Shima 
Mushi. — An  acute  disease  limited  to  the  island  of 
Nippon.  It  occurs  during  harvest,  is  confined  to 
those  engaged  in  handling  the  crops,  is  not  infec- 
tious, and  is  characterised  by  fever,  h'mphadenitis, 


cutaneous  eschars — followed  by  ulceration,  a  dark- 
red  papular  eruption,  bronchitis,  conjunctivitis,  and 
enlargement  of  the  spleen.  The  disease  lasts  about 
three  weeks,  and  is  generally  followed  by  recovery 
(85  per  cent.).  It  is  believed  to  be  due  to  a  form 
of  acarus  resembling  the  'harvest-bug.' 

JAUNDICE.— Synon.  :  Icterus;  Fr.  Ictere; 
Jaunisse ;  Ger.  Gelbsucht. 

Definition. — Jaundice  may  be  defined  as  a 
yellowness  of  the  integuments  and  conjunctive,  and 
of  the  tissues  and  the  secretions  generally,  from 
impregnation  with  bile-pigment. 

/Etiology  and  Pathology. — All  cases  of 
jaundice  may  be  referred  to  one  of  two  classes  : — 

I.  Cases  in  which  there  is  obvious  mechanical 
impediment  to  the  flow  of  bile  into  the  duodenum, 
and  where  the  bile  is  in  consequence  retained  in  the 
biliary  passages,  and  thence  absorbed  into  the  blood 
{ Obstructive  Jaundice). 

II.  Cases  in  which  there  is  no  obvious  impedi- 
ment to  the  flow  of  bile  in  the  larger  ducts,  but 
obstruction  in  the  small  intra-hepatic  bile-ducts, 
associated  with  and  dependent  upon  blood-disorder 
(Toxaiiiic  Jaundice). 

Obstructive  Jaundice. — When  there  is  any  ob- 
struction to  the  flow  of  bile  through  the  hepatic  or 
common  duct,  the  way  in  which  jaundice  arises  is 
sufficiently  clear.  The  bile-ducts  and  the  gall- 
bladder become  distended  with  bile,  which  is  ab- 
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s(jil;jed  into  the  blood  mainly  by  the  lymphatics. 
If  the  hepatic  duct  of  a  dog  be  ligatured,  and  the 
animal  killed  after  two  hours,  the  lymphatics  in  the 
walls  of  the  bile-ducts  are  seen  to  be  distended  with 
yellow  fluid  ;  the  fluid  in  the  thoracic  duct  is  also 
yellow,  and  so  likewise  are  the  intervening  lymphatic 
glands.  In  patients  also  who  die  of  obstruction  of 
the  bile-duct,  the  lymphatics  of  the  liver  are  often 
found  to  contain  bile.  On  the  other  hand,  two 
hours  after  ligature  of  the  common  duct,  the  serum 
of  blood  taken  from  the  hepatic  vein  contains  much 
more  bile-pigment  tiian  that  of  blood  taken  from 
the  jugular  vein,  which  shows  that  in  cases  of 
obstruction  of  the  bile-duct,  bile  is  also  directly 
absorbed  by  the  veins. 

To  explain  those  cases  of  jaundice  in  which  no 
obvious  obstruction  exists,  several  hypotheses  have 
been  promulgated. 

I.  Suppression  of  the  Hepatic  Functions. — It  was 
formerly  supposed  that  the  function  of  the  liver  was 
merely  to  separate  the  elements  of  Ijile  which  were 
already  formed  in  the  blood  ;  and  that  when  any- 
thing interfered  with  the  function  of  the  liver,  the 
elements  of  bile  accumulated  in  the  blood,  and  the 
result  was  jaundice  of  the  skin  and  other  tissues. 
This  view  has,  however,  no  real  basis  ;  and  all  later 
observations  show  that  the  liver,  not  the  blood,  is 
the  seat  of  formation  of  bile-pigment,  and  that 
jaundice  by  suppression,  as  thus  defined,  is  an 
impossibility. 

Suppression  of  function  ('jaundice  by  suppres- 
sion ')  is,  however,  supposed  to  be  evidenced  by 
two  other  classes  of  facts  : — (a)  Sitppvession  of  bile- 
secretion  with  the  formation  of  pigments  other  than 
bile-pigments.  There  is  no  conclusive  evidence  of 
any  such  mode  of  causation  of  jaundice.  In  certain 
conditions  pigments  other  than  bile-pigment  may 
be  formed,  and  may  in  certain  cases  produce  some 
discolouration,  but  this  is  totally  distinct  from 
jaundice.  In  many  cases  of  jaundice  evidence  of 
altered  activity  of  liver-cells  is  forthcoming,  e.g. 
diminished  secretion  of  bile  and  increased  formation 
of  bile-pigments ;  but  such  changes  cannot  be 
regarded  as  denoting  'suppression'  of  biliary  func- 
tion. On  the  contrary,  in  the  larger  number  of 
such  cases  the  most  marked  feature  is  an  increased 
formation  of  bile-pigment — evidence,  therefore,  of 
increased  activity  rather  than  of  suppression  of 
function,  [b)  Suppression  of  metabolic  fimctio)i,  as 
evidenced  by  diminished  formation  of  urea  with 
appearance  of  leucine  and  tyrosine  in  the  urine.  On 
this  point,  hitherto  greatly  relied  upon  as  denoting 
a  suppression  of  the  function  of  the  liver,  there  is, 
as  one  of  the  writers  (H. )  has  shown,  an  almost 
complete  absence  of  evidence.  Thus,  in  phos- 
phorus-poisoning the  excretion  of  urea  remains  good 
up  to  the  very  last.  In  other  words,  there  is  no 
evidence  of  suppression  of  liver-function  as  regards 
urea-formation,  any  more  than  there  is  suppression 
of  bile-formation. 

It  is  thus  exceedingly  doubtful  whether  this 
'suppression  of  function,' apart  from  actual  destruc- 
tion of  liver-cells,  plays  any  part  in  producing 
jaundice.  In  severe  toxic  conditions,  such  as  acute 
yellozv  atrophy  of  the  liver,  a  very  extensive  destruc- 
tion of  liver-cells  occurs,  with  a  corresponding  loss 
of  function  ;  but  the  jaundice  in  such  cases  is  not 
due  to  the  '  suppression  of  function,'  but  to  ante- 
cedent and  concomitant  changes  affecting  the  epi- 
thelium of  the  smaller  bile-ducts,  causing  increased 
viscidity  of  bile  and  obstruction. 


2.  Hicmatogoiotis  origin  of  bile-piginei2t{'  Hemato- 
genous Jaundice  '). — There  is  no  evidence  whatever 
to  support  this  mode  of  origin  of  jaundice.  A 
hcematogenous  origin  of  bile-pigment  sufficient  in 
degree  to  cause  jaundice  does  not  occur.  The 
liver-cell,  not  the  blood,  is  the  seat  of  formation  of 
bile-pigment  both  in  health  and  disease. 

3.  Increased  secretion  of  bile  with  excessive  ab- 
sorption from  the  intestine  ('  Jaundice  of  Poly- 
cholia  '). — Many  forms  of  jaundice,  especially  those 
produced  by  poisons,  are  marked  at  one  stage  or 
other  by  increased  flow  of  bile  and  increased 
excretion  of  bile-pigment  consequent  upon  the 
increased  destruction  of  blood  they  occasion.  There 
is  no  conclusive  evidence  that  jaundice  may  result 
in  such  cases  from  increased  absorption  of  bile 
from  the  intestine.  The  jaundice  so  often  met 
with  in  such  cases  is  the  result  of  absorption  of 
bile  from  the  bile-ducts  in  the  way  presently  to  be 
described. 

4.  Deranged  Innen>ation  ('Jaundice  of  Emo- 
tion '). — There  is  no  evidence  that  this  is  a  factor 
in  the  production  of  jaundice,  although  it  is  com- 
monly credited  with  being  an  important  one.  It 
is,  however,  possible  that  strong  mental  emotion 
may  cause  spasm  and  reversed  peristalsis  of  the 
involuntary  muscular  fibre  of  the  bile-duct  and  in- 
testine at  a  time  when  the  bile  is  flowing. 

5.  Toxic  and Hicmolytic  Factors. — All  the  evidence 
goes  to  show  that  there  are  two  important  factors- 
in  producing  those  forms  of  jaundice  unconnected 
with  obvious  obstruction,  namely  (a)  increased 
destruction  of  blood  with  increased  supply  of  hsemo- 
globin  to  the  liver,  and  (b)  action  of  poisons. 
These  factors  usually  co-operate,  for  the  most  com- 
mon cause  of  increased  destruction  of  blood  is  the 
action  of  poisons.  These  two  factors  are  not  of 
equal  importance.  The  occurrence  of  jaundice  is 
determined  more  by  the  character  of  the  poison  than 
by  the  amount  of  blood-destruction.  The  most 
intense  jaundice  may  be  produced  by  poisons  that 
cause  but  little,  or  only  a  moderate,  destruction  of 
blood,  such  as  phosphorus  or  toluylenediamin. 
Most  of  the  severe  forms  of  jaundice  met  with  in 
disease  —  'icterus   gravis,'  'malignant  jaundice,' 

'  acute  yellow  atrophy  of  liver  ' — are  of  this  charac- 
ter, and  illustrate  this  point.  On  the  other  hand, 
intense  destruction  of  blood  may  be  attended  with 
little  or  no  jaundice  :  for  example,  the  htemo- 
globinuria  induced  by  the  experimental  injection  of 
water,  glycerine,  or  arseniuretted  hydrogen,  par- 
o.xysmal  hasmoglobinuria,  and  pernicious  anaemia. 

Toxemic  jaundice  is  the  result  of  absorption, 
just  as  simple  obstructive  jaundice  is.  It  is  caused 
by  changes  in  the  epithelium  of  the  smaller  bile- 
ducts,  and  increased  viscidity  of  bile  produced 
therelsy.  The  jaundice  is  thus  in  every  sense 
hepatogenous.  The  chief  of  the  changes  referred 
to  are  :  {a)  increased  formation  of  bile-pigment,, 
with  [b)  increased  viscidity  of  bile,  consequent  on 
catarrh  of  the  smaller  bile-ducts.  The  increased 
viscidity  retards  temporarily  the  flow  of  bile  along^ 
the  bile-passages,  and  for  a  time  may  arrest  this 
flow  altogether,  causing  complete  obstruction  with 
absorption  of  bile.  The  cause  of  this  intra-hepatic 
obstruction,  as  has  been  shown  by  one  of  the  writers 
(IL),  for  the  most  notable  of  jaundice-producing 
poisons,  namely,  toluylenediamin,  is  a  catarrh  of 
the  bile-ducts  extending  from  above  downwards 
(descending  catarrh),  produced  by  the  excretion  of 
the  poison  through  the  bile  (excretory  catarrh). 
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Simple  and  Toxi-emic  Jaundice. — Instead,  then, 
of  the  two  varieties  of  jaundice  formerly  described, 
one  hepatogenous  or  obstructive,  the  other  hemato- 
genous or  non-obstructive,  it  is  necessary  now  to 
recognise  all  jaundice  as  hepatogenous  and  obstructive 
— the  result  of  absorption  of  bile — the  cause  of  the 
obstruction  being  either  simple  and  mechanical 
(Simple  Jaundice),  or  due  to  increased  viscidity  of 
bile  consequent  upon  action  of  poisons  upon  the 
blood,  and  their  excretion  through  the  liver  { Tox- 
amic  Jaundice).  The  latter  form  of  jaundice, 
although  hepatogenous  and  obstructive,  differs  from 
the  former  in  its  origin,  being  primarily  caused  by 
the  action  of  toxic  agencies,  hence  the  title  '  tox- 
semic'  This  title  at  once  emphasises  the  toxic 
origin  of  the  blood-change,  and  the  general 
toxic  character  of  the  symptoms  usually  found  in 
association  with  this  variety  of  jaundice.  That  is 
to  say,  it  occurs  in  toxic  conditions  generally,  in 
pypemia,  remittent  fever,  malaria,  yellow  fever, 
snake-poisoning,  &c.  The  jaundice  in  all  such 
cases  has  certain  pathological  characters  :  (l)  It 
appears  to  be  independent  of  any  obstruction  to  the 
flow  of  bile  in  the  larger  ducts — the  obstruction, 
as  we  have  seen,  being  in  all  cases  intrahepatic. 
(2)  It  is  associated  at  one  time  or  another  with 
the  presence  of  bile  in  the  stools,  often  with  an 
excessive  formation  of  bile  (polycholia).  (3)  The 
bile-acids  may  be  diminished  in  quantity  —  this 
feature  being  a  common  one  in  jaundice  caused  by 
poisons. 

We  may  now  proceed  to  enumerate  the  different 
causes  in  tabular  form  :  — 

A.  Jaundice  from  Mechanical  Obstruc- 
tion of  tine  Bile-duct  ('  Obstructive  Jaun- 
dice '). 

1.  Obstruction  by  foreign  bodies  within  the  duct — 
Gall-stones  and  inspissated  bile  ;  Hydatids  and  Di- 
stomata  ;  Foreign  bodies  from  the  intestines. 

2.  Obstruction  by  inflammatory  tuuiefaction  of 
the  duodenum,  or  of  the  lining  membratie  of  the 
duct,  with  exudation  into  its  interior. 

3.  Obstruction  by  stricture  or  obliteration  of  the 
duct — Congenital  deficiency  of  the  duct ;  Stricture 
from  perihepatitis ;  Closure  of  the  orifice  of  the 
duct  in  consequence  of  an  ulcer  in  the  duodenum  ; 
Stricture  from  cicatrisation  of  ulcers  in  the  bile- 
ducts  ;  Spasmodic  stricture. 

4.  Obstruction  by  tumours  closing  the  orifice  of 
the  duct,  or  growing  in  its  interior. 

5.  Obstruction  by  pressure  on  the  duct  from 
without,  by — Tumours  projecting  from  the  liver 
itself ;  Enlarged  glands  in  the  fissure  of  the  liver  ; 
Tumours  of  the  stomach,  duodenum,  pancreas, 
kidney,  or  omentum  ;  Abdominal  aneurysm  ; 
Accumulation  of  faeces  in  the  bowels  ;  Pregnant 
uterus  ;  Ovarian  and  uterine  tumours. 

B.  Jaundice  due  to  Intra-hepatic  Obstruc- 
tion of  the  Bile-ducts,  caused  by  Action  of 
Poisons  on  the  Blood  ('  Toxaemic  Jaun- 
dice '). 

1.  The  poisons  of  various  specific  diseases — Yel- 
low fever  ;  Malarial  fever ;  Relapsing  fever ;  Typhus ; 
Enteric  fever  ;  Scarlatina  ;  Icterus  gravis ;  Acute 
atrophy  of  the  liver  ;  Pyaemia. 

2.  Animal  poisons — e.g.  Snake-poison. 

3.  Mineral  poisons — e.g.  Phosphorus  ;  Mercury  ; 
Copper  ;  Antimony ;  Arsenic  ;  Chloroform  and 
Ether. 

Symptoms. — From  what  has  been  stated  in  the 
preceding  section,  it  is  obvious  that  jaundice  is  not 


a  disease,  but  is  a  symptom  of  many  different  dis- 
eases. There  are,  however,  certain  phenomena 
connected  with  jaundice,  independent  of  its  cause, 
which  deserve  to  be  mentioned. 

I.  Discolouration  of  Skin. — Next  to  the  liver 
itself,  the  skin  is  the  tissue  of  the  body  which  be- 
comes most  deeply  jaundiced  ;  but  before  it  becomes 
affected,  a  yellow  tint  is  usually  observed  in  the  con- 
junctivae. There  must  be  a  certain  concentration 
of  bile-pigment  to  produce  a  yellow  colour  of  the 
skin  ;  in  the  slighter  and  more  temporary  cases,  the 
conjunctivx  only  may  be  affected.  Jaundice  of 
both  skin  and  conjunctiva;  is  usually  observed  within 
twenty-four  hours  of  closure  of  the  duct. 

The  colour  of  the  skin  varies  from  a  pale  sulphur- 
or  lemon-yellow,  through  a  citron-yellow,  to  a  deep 
olive  or  bronzed  hue.  The  tint  varies  according  to 
the  cause  and  its  duration.  In  obstructive  jaundice 
it  is  light  at  first,  and  increases  in  depth  the  longer 
the  disease  lasts  ;  although  in  advanced  cases,  as 
already  stated,  the  colour  sometimes  becomes  pale, 
not  from  the  obstructior»  yielding,  but  from  the 
tissue  of  the  liver  becoming  destroyed  and  very 
little  bile  being  secreted.  In  obstructive  jaundice 
the  depth  of  tint  often  varies  from  day  to  day,  not 
from  any  variation  in  the  degree  of  obstruction,  but 
according  to  the  amount  of  bile  secreted  by  the 
liver,  and  the  eliminative  activity  of  the  kidneys. 
It  is  well  to  remember  that  what  is  called  '  black 
jaundice  '  may  result  from  any  cause  of  obstruction 
— from  gall-stone  as  well  as  from  cancer.  In  these 
cases  the  greenish  or  almost  black  hue  is  due  to  the 
absorbed  bile-pigment  being  vitiated  and  dark,  or 
to  the  visage  being  also  darkened  from  imperfect 
aeration  of  the  blood,  the  dark  colour  resulting 
from  a  mingling  of  the  lividity  with  the  colour  of 
bile.  In  toxtemic  jaundice  the  discolouration  is 
usually  less  intense  ;  it  is  moreover  of  a  more  tem- 
porary character,  rapidly  disappearing  if  the  cause 
be  removed,  and  is  generally  associated  with  grave 
constitutional  disturbances,  as  is  set  forth  in  the 
following  sections.  The  colour  also  varies  with  the 
age,  the  natural  complexion,  and  the  amount  of  fat 
in  the  individual.  It  is  deeper  in  the  old,  the 
wrinkled,  and  the  dark-complexioned,  than  in 
young  persons  of  fair  complexion,  and  with  plenty 
of  fat.  Lastly,  it  is  important  to  remember  that  the 
colour  often  remains  in  the  skin  for  some  time  after 
the  cause  of  the  jaundice  has  been  removed,  and 
that  then  its  departure  may  be  expedited  by 
diaphoretics  and  warm  baths. 

2.  The  secretions  are  tinged  with  bile-pigment, 
but  some  much  more  so  than  others.  This  is 
notably  the  case  with  the  urine,  by  which  the  greater 
part  of  the  bile-pigment  is  eliminated  from  the 
body,  and  which  acquires  a  saffron-yellow,  greenish- 
brown,  or  brownish-black  hue,  according  to  the 
amount  of  pigment  which  it  contains.  The  urine 
usually  becomes  yellow  before  the  skin,  or  even  the 
conjunctive  ;  and  when  the  cause  of  the  jaundice  is 
transient,  it  may  happen  that  the  whole  of  the  pig- 
ment is  eliminated  by  the  urine,  without  the  skin 
becoming  jaundiced.  On  the  other  hand,  when 
once  the  skin  has  become  yellow,  it  may  remain 
so  for  some  time  after  bile-pigment  has  nearly 
disappeared  from  the  urine. 

Other  secretions  may  contain  bile-pigment  as 
well  as  the  urine.  The  cutaneous  glands  sometimes 
eliminate  it  in  such  quantity  as  to  stain  the  linen 
yellow,  but  the  amount  discharged  in  this  way  is 
never  great.    Instances  have  been  recorded  where 
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the  secretion  of  the  mammary  glands  has  been 
tinged  with  bile-pigment,  but  they  are  not  common. 
Still  rarer  instances  have  been  noticed  where  the 
saliva  or  the  tears  have  been  tinged.  It  is  not  a 
little  remarkable  that  bile-pigment  is  not  eliminated 
in  cases  of  jaundice  by  the  mucous  membrane  of  the 
respiratory  passages  or  of  the  digestive  tube.  This 
is  a  matter  of  some  practical  importance,  for,  were 
it  otherwise,  the  stools  might  contain  bile-pigment 
even  when  there  was  complete  obstruction  of  the 
bile-duct.  Still,  when  either  of  these  mucous  mem- 
branes is  inflamed,  and  throws  off  an  albuminous 
or  fibrinous  exudation,  the  altered  secretions  may 
contain  bile-pigment.  Thus,  when  pneumonia  co- 
exists with  jaundice,  there  is  often  bile-pigment  in 
the  sputa,  which  may  be  distinguished  by  the  nitric- 
acid  test  from  the  greenish  or  yellow  colour  often 
presented  by  pneumonic  sputa  owing  to  changes  in 
the  blood-pigment  independent  of  bile.  Indeed, 
in  cases  of  jaundice  bile-pigment  may  be  detected 
in  inflammatory  exudations,  as  in  the  serum  of  a 
blister,  before  it  appears  either  in  the  skin  or  even 
in  the  urine.  It  is  probable  that  those  rare  cases 
where  the  saliva  has  been  noticed  to  be  yellow 
admit  of  a  similar  explanation  ;  in  many  of  them 
there  has  been  mercurial  salivation,  a  condition  in 
which  the  saliva  is  not  normal,  but  contains  much 
albumen. 

3.  A  hitter  taste  is  not  infrequently  complained 
of  by  persons  who  are  the  subjects  of  jaundice.  It 
may  denote  the  presence  in  the  blood  of  the  biliary 
acids,  for  taurocholic  acid  is  intensely  bitter.  It  is 
at  all  events  not  due  to  bile-pigments,  which  are 
tasteless.  Moreover,  it  is  a  common  symptom  in 
biliary  derangements  where  there  is  no  jaundice. 

4.  Derangements  of  digestion,  such  as  flatulence, 
constipation,  and  an  altered  character  of  the  motions, 
may  be  due  to  the  absence  of  bile  from  the  motions. 
Bile  is  an  antiseptic,  though  a  very  feeble  one,  and 
when  it  is  absent  the  intestinal  contents  undergo 
fermentation,  gases  accumulate  in  the  bowels,  the 
freces  become  putrid,  and  from  the  absence  of 
bile  and  the  presence  of  fat  they  present  a  pale-drab 
or  clay  colour.  Bile  is  also  the  natural  stimulant  of 
the  peristaltic  action  of  the  gut,  and  consequently, 
when  the  supply  is  cut  off,  the  bowels  are  usually 
constipated  ;  but  in  some  cases  the  putrid  faces  act 
as  an  irritant  and  excite  diarrha;a.  In  those  cases 
of  jaundice  where  there  is  no  obstruction  of  the 
common  bile-duct,  the  motions  may  be  but  little 
altered. 

When  bile  does  not  enter  the  bowel,  the  diges- 
tion of  fat  is  interfered  with.  Jaundiced  patients 
dislike  fat,  and  do  not  assimilate  it,  and  the  fatty 
matter  in  the  ingesta  may  sometimes  be  detected  in 
the  stools.  Hence,  whatever  be  the  cause  of  ob- 
struction of  the  bile-duct,  the  nutrition  of  the  body 
suffers  :  the  emaciation  may  be  slow,  but  it  is  pro- 
gressive, until  all  the  fat  disappears,  and  then  the 
weight  of  the  body  may  remain  stationary  for  many 
months.  With  the  emaciation  there  is  always  more 
or  less  muscular  debility. 

5.  Pruritus,  without  any  cutaneous  eruption,  is 
a  very  obstinate  and  distressing  symptom  in  many 
cases  of  jaundice.  It  is  usually  worse  at  night,  and, 
by  preventing  sleep,  may  wear  out  the  patient.  It 
is  chiefly  observed  in  cases  of  obstructive  jaundice. 
It  is  not  due  to  the  presence  of  bile-pigment  in  the 
lilood,  for  in  some  cases  it  precedes  the  jaundice, 
and  in  others  it  comes  and  goes  during  the  per- 
sistence  of  the  jaundice^      Moreover,  in  many 


cases  of  jaundice  it  is  aVjsent  throughout,  while  it  is 
not  uncommon  in  biliary  derangements  where  there 
is  no  jaundice. 

6.  Cutaneous  eruptions. — Urticaria,  lichen,  and 
boils  or  carbuncles  are  occasionally  observed  in  con- 
nection with  jaundice  ;  and  likewise  that  remark- 
able affection  of  the  skin  known  as  xanthoma, 
.xanthelasma,  or  vitiligoidea.     See  XANTHELASMA. 

7.  The  temperature  is  not  altered  in  jaundice, 
except  when  this  occurs  as  a  complication  of  some 
acute  febrile  disease,  or  when  there  is  inflammatory 
action  in  the  liver  itself. 

8.  Sto'tviiess  of  pulse.  — A  common  result  of  non- 
febrile  jaundice  is  retardation  of  the  heart's  action, 
and  diminution  of  arterial  tension.  The  pulse  may 
fall  to  50,  40,  or  even  20,  and  sometimes  it  is  also 
irregular.  This  slowness  of  pulse  is  particularly 
noticeable  when  the  patient  is  recumbent.  When 
there  has  been  antecedent  pyrexia,  the  pulse  usually 
falls  on  the  supervention  of  jaundice.  Slowness 
and  irregularity  of  the  pulse  are  chiefly  observed  in 
jaundice  from  obstruction  of  the  bile-duct,  and  par- 
ticularly in  those  common  cases  known  as  catarrhal 
jaundice  ;  and  accordingly  they  are  not  unfavourable 
symptoms,  as  might  have  been  supposed.  So  far 
as  the  writers'  experience  goes,  patients  with  this 
symptom  invariably  recover.  It  has  not  yet  been 
explained  why  this  condition  of  circulation  should 
be  present  in  some  cases  of  jaundice,  and  absent  in 
others.  Some  experiments  of  Rohrig  have  shown 
that  the  salts  of  the  biliary  acids  paralyse  the  heart, 
and  retard  its  action,  while  bile-pigment  has  no  such 
effect.  It  has  been  shown  by  Wickham  Legg  and 
others  that  the  slowing  of  the  heart  is  due  to  the 
action  of  cholalic  acid  on  the  cardiac  ganglia. 
Slowness  of  the  pulse,  therefore,  in  jaundice  may 
indicate  the  presence  in  the  blood  of  unchanged 
biliary  acids  ;  but  so  far  there  are  no  observations 
to  show  that  bile-acids  are  present  in  the  urine  in 
these  more  than  in  other  cases  of  jaundice.  See  p.  1 7 1 . 

9.  Hicmorrhages. — In  many  cases  of  toxfemic 
jaundice  ha.>morrhages  take  place  from  the  various 
mucous  membranes  and  into  the  substance  of  the 
skin.  They  may  also  occur  in  cases  of  obstructive 
jaundice  of  long  standing,  from  any  cause,  when 
the  secreting  tissue  of  the  liver  has  in  a  great 
measure  disappeared. 

10.  Xanthopsy  or  Yellow  vision. — In  rare  cases 
of  jaundice,  all  white  objects  appear  yellow  to  the 
patient.  The  administration  of  santonin  internally 
has  also  sometimes  been  followed  by  yellow  vision, 
which  has  ceased  as  soon  as  the  colouring-matter  has 
been  eliminated  by  the  kidneys.  This  fact,  as 
well  as  the  observation  that  in  several  cases  of 
jaundice  with  xanthopsy  the  conjunctival  vessels 
have  been  preternaturally  distended  with  blood, 
has  led  to  the  behef  that  the  symptom  is  due  to 
a  tinging  with  bile-pigment  of  the  humours  of  the 
eye.  On  the  other  hand,  the  circumstances  that 
the  xanthopsy  may  intermit,  without  any  change 
in  the  jaundice  ;  that  it  is  usually  absent  when 
there  is  intense  jaundice  of  the  cornea  and  other 
tissues  of  the  eye  ;  and  the  statement  that  it  may 
occur  in  typhus  fever,  and  in  certain  derangements 
of  vision,  such  as  night-blindness,  when  there  is  no 
jaundice,  have  led  most  authorities  to  consider  it, 
as  appears  to  have  been  proved  in  regard  to  the 
effects  of  santonin,  as  due  to  an  affection  of  the 
visual  nervous  apparatus. 

1 1 .  Cerebral  symptoms  and  the  Typlioid  state. 
Patients  with  jaundice  are  often  irritable  in  their 
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temper  and  hypochondriacal  ;  and  occasionally 
they  are  attacked  with  acute  delirium,  stupor, 
coma,  convulsions,  muscular  tremors,  subsultus, 
carphology,  paralysis  of  the  sphincters,  a  dry  and 
brown  tongue,  and  other  indications  of  the  typhoid 
state.  These  symptoms  are  most  common  in  cases 
of  toxemic  jaundice,  but  they  also  occur  in  cases  of 
obstruction,  usually  of  long  standing,  where  all  or 
the  greater  part  of  the  secreting  tissue  of  the  liver 
has  been  destroyed.  Different  opinions  are  held  as 
to  their  cause.  After  death  no  lesion  is  found  of 
the  brain  or  its  membranes,  and  they  are,  therefore, 
most  probably  due  to  some  alteration  in  the  circu- 
lating blood.  There  is  ample  proof  that  the  blood 
of  the  human  subject  may  be  saturated  with  bile  for 
months,  or  even  years,  without  any  cerebral  sym- 
ptoms resulting. 

The  cerebral  symptoms  in  jaundice  are  often 
most  severe  when  the  jaundice  is  slight,  and  they 
may  occur  in  diseases  of  the  liver  when  there  is  no 
jaundice.  They  are  best  explained  by  the  know- 
ledge which  we  now  possess  of  the  function  per- 
formed by  the  liver  in  disintegrating  albuminous 
matter  into  less  complex  substances,  such  as  urea 
and  uric  acid,  which  are  eliminated  by  the  kidneys. 
When  this  function  of  the  liver  is  arrested  or 
seriously  impaired,  as  in  acute  atrophy,  metabolism 
is  impaired  ;  leucine  and  tyrosine  and  other  toxic 
substances,  with  which  we  are  imperfectly  acquainted, 
accumulate  in  the  blood  and  tissues. 

Diagnosis. — There  is  rarely  much  difficulty  in 
the  diagnosis  of  jaundice,  but  it  is  well  to  remember 
that  certain  conditions  are  sometimes  mistaken  for 
it.  Such  are  chlorosis,  pernicious  anaemia,  hcemo- 
globinuria,  the  anremic  aspect  resulting  from  organic 
visceral  disease  (and  particularly  from  contracted 
kidneys),  from  cancer,  from  exposure  to  malaria, 
from  Addison's  disease,  or  from  lead-poisoning  ;  an 
undue  amount  of  sub-conjunctival  fat,  or  an  un- 
usually dark  colour  of  the  ordinary  urinary  pigment, 
or  the  presence  in  the  urine  of  abnormal  pigments, 
such  as  those  of  santonin,  turmeric,  rhubarb,  &c. 
In  every  case  where  there  is  the  slightest  doubt,  it 
will  be  removed  by  resorting  to  the  nitric-acid  test 
for  bile-pigment  in  the  urine.  If  this  gives  no 
result,  the  case  is  not  one  of  jaundice. 

It  is  a  more  difficult  matter  to  determine  the 
cause  of  the  jaundice,  and  yet  this  should  invariably 
be  the  aim  of  the  medical  attendant,  before  forming 
a  prognosis  or  proceeding  to  treatment. 

I.  In  the  first  place  it  is  always  well  to  deter- 
mine whether  the  jaundice  be  of  the  obstructive  or 
toxsemic  type.  In  obstructive  jaundice  the  stools 
contain  no  bile-pigment,  and  are  therefore  clay- 
coloured.  In  toxcBinic  jaundice  the  stools  almost 
invariably  contain  bile,  because  the  obstruction  is 
rarely  complete,  and  it  is  always  accompanied  by 
an  increased  destruction  of  blood  and  an  increase  of 
bile-pigments.  The  rule  is  not  without  exceptions, 
and  there  are  several  sources  of  fallacy.  The  jaundice 
usually  persists  for  some  time  after  the  duct  has 
become  pervious,  and  thus  bilious  motions  may 
co-exist  with  jaundice  which  has  resulted  from 
obstruction  ;  or,  if  the  motions  be  thin  and  watery, 
they  may  appear  to  contain  bile  from  the  admixture 
of  jaundiced  urine  ;  or,  not  infrequently,  when  the 
bile-duct  is  quite  impervious,  the  motions  are  of  a 
brownish  tinge,  owing  to  the  presence  of  altered 
blood,  which  may  closely  resemble  dark  bile.  Iron, 
bismuth,  and  charcoal  also  colour  the  motions.  A 
tumour  corresponding  to  the  region  of  the  gall- 


bladder will  favour  the  view  that  jaundice  is  due  t& 
obstruction  of  the  bile-duct.  Lastly,  jaundice  which 
persists  and  is  yet  slight  is  most  probably  inde- 
pendent of  obstruction,  for  jaundice  from  persistent 
obstruction  speedily  becomes  intense. 

2.  It  is  always  important  to  note  the  mode  of 
commencement  of  jaundice.  That  which  appears- 
suddenly  in  a  person  whose  previous  health  has 
been  good  is  most  probably  the  result  of  obstruc- 
tion of  the  duct  by  a  foreign  body,  or  it  has  a  toxic 
origin.  The  former  cause  will  be  distinguished  by 
biliary  colic,  vomiting,  and  clay-coloured  stools, 
the  latter  by  some  degree  of  fever  and  constitutional 
disturbance.  On  the  other  hand,  jaundice  coming 
on  slowly,  but  ultimately  becoming  intense,  with 
clay-coloured  stools,  points  to  pressure  on  the  duct 
from  without,  or  to  a  growth  in  its  interior. 

3.  A  history  of  previous  attacks  of  jaundice  of  a 
similar  nature  is  in  favour  of  a  catarrhal  origin,  or 
of  gall-stones.  See  Gall-Bladder  and  Bile- 
Ducts  ;  and  Gai.i.-Stones. 

4.  Pain  in  severe  paroxysms  concurring  with 
jaundice  points  generally  to  gall-stones  or  cancer  ; 
more  rarely  to  hydatids,  or  to  an  aneurysm  of  the 
hepatic  artery.  Cancer  is  distinguished  from  gall- 
stones by  there  being  usually  a  history  of  failing; 
health  and  emaciation  before  either  the  pain  or  the 
jaundice. 

5.  Jaundice  concurring  with  enlargement  of  the 
liver  is  most  probably  due  to  cancer  or  cirrhosis  ; 
more  rarely  to  pyasmic  abscesses,  or  to  amyloid 
liver  with  large  glands  in  the  portal  fissure. 

6.  Jaundice  concurring  with  ascites  points  to 
cancer  or  cirrhosis.  The  diagnosis  of  the  latter  will 
usually  be  assisted  by  the  physiognomy,  the  slight- 
ness  of  the  jaundice,  the  previous  habits,  and  a  his- 
tory of  alcoholic  dyspepsia  ;  while  in  cancer  there 
are  often  darting  pains,  and  the  jaundice  is  usually 
intense. 

7.  Jaundice  concurring  with  pyrexia  is  either 
secondary  to  some  acute  febrile  disease  ;  or  is  due 
to  suppurative  pylephlebitis,  a  suppurating  hydatid 
cyst  opening  into  a  bile-duct,  or  inflammation  of 
the  bile-ducts.  Temporary  pyrexia  may  also  occur 
during  the  passage  of  a  gall-stone. 

8.  Cerebral  symptoms  associated  with  jaundice 
suggest  acute  atrophy  of  the  liver,  poisoning  by 
phosphorus,  pneumonia,  or  some  specific  fever. 

9.  Jaundice  in  a  young  person,  preceded  by 
symptoms  of  gastric  catarrh,  is  most  probably  catar- 
rhal. 

Treatment. — There  is  no  special  treatment  for 
jaundice.  In  a  considerable  proportion  of  cases, 
however,  it  is  impossible  at  once  to  determine  the 
precise  nature  of  the  causal  disease,  and  pending  an 
exact  diagnosis  we  are  obliged  to  adopt  some  pro- 
visional treatment.  In  view  of  the  possibly  dan- 
gerous character  of  the  disease,  the  patient  should 
be  confined  to  bed  for  a  few  days.  When,  after  a 
few  days,  no  serious  symptoms  present  themselves, 
and  a  catarrhal  condition  of  the  larger  ducts  is  sus- 
pected, moderate  exercise  may  be  allowed  even  in 
the  open  air.  The  clothing  should  be  warm,  but 
light.  The  food  should  be  simple  and  nutritious. 
There  is  no  need  to  rigidly  exclude  fatty  and  sac- 
charine matter,  but  no  excess  should  be  allowed, 
and  pastry  should  be  avoided.  Alcoholic  beverages, 
especially  fermented  liquors,  should  be  withheld. 
In  some  cases  of  long-continued  jaundice  consider- 
able quantities  of  flesh  are  required,  and  are  digested, 
to  supply  the  fatty  matter  lost  to  the  system  by  the 
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absence  of  bile  in  the  intestine.  Milk  is  usually 
well  borne,  and  supplies  fat  in  an  emulsified  form. 
The  patient  should  be  encouraged  to  drink  freely 
warm  fluids  or  the  natural  alkaline  waters,  as  those 
of  Vichy,  as  the  kidneys  are  the  chief  eliminators  of 
bile.  Warm  baths  should  be  used,  and  occasionally 
the  Turkish  bath  is  of  service.  At  the  commence- 
ment of  an  attack  a  dose  of  calomel  or  blue-pill 
(gr.  ij.)  in  combination  with  colocynth  or  rhubarb 
pill,  followed  by  a  saline  aperient  draught  on  the 
following  morning,  may  be  administered.  Mercu- 
rials should  be  cautiously  used  as  long  as  an  uncer- 
tainty as  to  the  exact  nature  of  the  case  remains, 
but  the  evil  effects  of  mercury  have  been  exaggerated, 
and  it  has  been  determined  that  it  diminishes,  and 
not  increases,  the  secretion  of  bile.  An  alkaline 
and  bitter  stomachic  is  often  of  much  service,  espe- 
cially when  the  tongue  is  coated  ;  20  grains  of  bi- 
carbonate of  potassium  or  sodium,  with  20  minims 
each  of  aromatic  spirit  of  ammonia  and  spirit  of 
chloroform,  5  minims  of  tincture  of  nux  vomica,  in 
an  ounce  of  some  bitter  infusion,  as  calumba,  gen- 
tian, cascarilla,  or  chiretta,  recently  prepared,  may 
be  given  three  times  a  day  between  meals.  In  some 
cases,  when  the  tongue  is  clean,  or  has  been  cleaned 
by  an  alkali,  acids  appear  to  do  good  ;  10  to  20 
minims  of  diluted  nitro-hydrochloric  acid  in  an 
ounce  of  a  bitter  infusion  should  be  given  half  an 
hour  before  meals,  and  taraxacum  may  be  usefully 
added — 20  grains  of  the  extract,  or  a  drachm  of  the 
succus.  Aperients  are  in  many  cases  required,  and 
in  most  cases  useful.  They  have  the  effect  of  les- 
sening portal  congestion,  and  replace  the  natural 
purgative  quality  of  the  bile.  Saline  aperients  as  a 
rule  answer  best.  A  drachm  of  Carlsbad  salt  in  a 
tumblerful  of  warm  water,  or  half  a  tumblerful  of 
Carlsbad  water,  to  which  some  hot  water  has  been 
added,  should  be  taken  before  breakfast,  and  its 
efficacy  is  increased  if  it  is  sipped  instead  of  being 
taken  at  a  draught.  Another  useful  saline  aperient 
is  phosphate  of  sodium,  a  drachm  three  times  a  day 
in  a  bitter  infusion.  In  some  cases  vegetable  aperi- 
ents answer,  when  colocynth,  aloes,  rhubarb,  or 
cascara  may  be  given.  When  charrhcea  is  present, 
salicylate  of  bismuth  (gr.  x.),  or  oil  of  turpentine 
(in.x.  to  XX.)  in  capsules,  on  an  empty  stomach, 
should  be  tried.  When  jaundice  is  not  due  to  an 
insuperable  obstruction,  euonymin,  iridin,  podo- 
phyllum resin,  and  other  hepatic  stimulants,  are 
sometimes  useful  ;  and  when  there  isgastro-duodenal 
catarrh,  ipecacuanha  is  often  of  much  service.  The 
following  is  a  good  formula  :  Ijl  Euonymin  gr.  jss., 
iridin  gr.  j.,  ipecacuanha;  gr.  \,  pilukv  colocynthidis 
et  hyoscyami  gr.  ij.  ;  ft.  pil.  ;  one  to  be  taken  every 
or  every  other  night.  For  flatulence,  which  often 
is  troublesome,  carbolic  acid,  creosote,  menthol, 
and  turpentine  are  useful.  The  following  pill  may 
be  employed  :  1^  Aloin  gr.  \,  acidi  carbolici  (seu 
menthol)  gr.  j.,  extracti  taraxaci  gr.  ij.  ;  to  be  taken 
night  and  morning.  Nitrate  of  pilocarpine  is  some- 
times of  service  in  relieving  the  pruritus  often  pre- 
sent. One-sixth  of  a  grain  should  be  given  subcu- 
taneously  once  or  twice  a  day.  For  the  same  sym- 
ptom warm  baths  at  night,  followed  by  the  use  of 
a  flesh-brush,  are  sometimes  serviceable.  Bicar- 
bonate of  sodium,  with  bromide  of  potassium  or 
belladonna,  sometimes  aff'ords  relief.  The  follow- 
ing lotion  may  also  relieve  the  itching  :  Diluted 
hydrocyanic  acid  5].,  borax  5j.,  water  to  gviij. 
U  hen  these  measures  fail,  and  the  night's  rest  is 
Inoken,  an  opiate  may  be  required.    Ox-gall  is 


sometimes  useful  in  supplying  the  place  of  the 
deficient  bile.  The  Fel  IJovinum  Purificatum  (re- 
cently prepared)  may  be  given  in  five-  or  ten-grain 
doses  in  coated  pills,  three  times  a  day,  two  hours 
after  meals.  Daily  enemata  of  one  to  two  quarts 
of  water  at  60°  to  90°  F. ,  to  be  retained  as  long  as 
possible,  are  extolled  by  German  physicians,  espe- 
cially in  catarrhal  jaundice.  It  cannot  be  too 
strongly  impressed  that,  while  using  these  measures, 
the  physician's  aim  should  be  to  establish  the  exact 
nature  of  the  jaundice,  when  the  correct  treatment 
will  be  more  clearly  indicated. 

Charles  Murchison. 

William  Hunter. 

JEJUNUM,  Diseases  of. — Sec  Intestines, 
Diseases  of. 

JIGGER. — A  popular  term  employed  to  designate 
the  sand-worm  or  sand-flea.    See  Chigoe. 

JOINTS,  Diseases  of. — The  diseases  of  joints 
will  be  considered  as  follows :  I.  General  Con- 
siderations ;  II.  Local  Diseases  :  (i)  Carti- 
lages, Diseases  of;  (2)  Congenital  Dislocation  ; 
(3)  Immobility ;  (4)  Inflammation,  Acute,  of  the 
Synovial  Membrane  ;  (5)  Inflammation,  Chronic, 
of  the  same  ;  (6)  Gonorrhceal  Inflammation  ; 
(7)  Gouty  Inflammation  ;  (8)  Tubercular  Inflam- 
mation ;  (9)  Loose  Cartilages  in  Joints  ;  (10)  Ner- 
vous Affections  ;  (II)  Rheumatoid  or  Osteo-arthritis, 
Chronic;  ( 12)  Serous  Effusions  ;  and  (13)  Syphilitic 
Disease. 

I.  General  Considerations. — Diseases  of  the 
joints  are  classified  according  to  the  structure  pri- 
marily or  chiefly  involved.  They  may  commence 
in  the  synovial  membrane,  in  the  bone,  or  in  the 
cartilage.  Primary  disease  of  the  ligaments  is  rare, 
and  is  not  clinically  demonstrable.  No  form  of 
joint-disease  remains  long  confined  to  one  tissue,  so 
that  when  the  disease  is  of  some  duration  it  will  be 
found  to  implicate,  more  or  less,  every  element  of 
the  joint-apparatus.  In  this  article  the  diseases  of 
joints  will  first  be  generally  discussed  ;  and  the  indi- 
vidual diseases  will  then  be  considered  separately. 

^Etiology  and  Pathology. — The  larger  arti- 
culations, those  in  constant  use,  and  more  especially 
the  joints  of  the  lower  extremity,  are  the  most  fre- 
quently diseased.  Thus  the  knee  is  more  often  the 
seat  of  disease  than  any  other  joint ;  the  hip-joint 
comes  next  in  order ;  and  then  the  ankle  and 
elbow.  All  kinds  of  joint-diseases  are  frequent  in 
children  and  young  persons.  The  first  year  of  life 
appears,  however,  to  be  nearly  exempt  from  these 
aft'ections,  and  during  the  second  year  they  are 
comparatively  rare,  perhaps  because  movement  and 
risk  of  injury  are  at  that  period  at  a  minimum. 
Acute  arthritis,  however,  is  occasionally  witnessed 
during  the  first  year  of  life — during  even  the  first 
six  months.  It  is  unconnected  with  syphilis  or 
injury  ;  very  sudden  in  its  appearance,  and  rapid  in 
course  :  dangerous  to  life  ;  and  destructive  to  the 
articular  ends  of  the  bones  by  suppurative  disorga- 
nisation. The  causes  of  joint-disease  in  general  are 
connected  either  with  disordered  nutrition,  in  which 
case  it  usually  assumes  an  inflammatory  type  ;  or 
with  disordered  function.  The  latter  may  depend 
on  the  former,  or  be  unconnected  with  it.  Again, 
the  cause  may  be  local  in  its  origin  or  arise  from 
some  constitutional  defect.  Among  the  exciting 
causes,  injury  is  by  far  tlie  most  frequent.  This 
being  often  slight,  and  not  followed  by  any  imme- 
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diate  consequences,  the  connection  is  frequently 
overlooked.  A  blow,  or  a  fall  against  the  edge  of 
a  table  or  down  stairs,  may  readily  bruise  the 
synovial  membrane  in  such  exposed  joints  as  the 
knee  or  elbow,  without  causing  any  external  sign. 
A  slight  hcemorrhage  takes  place  into  the  synovial 
cavity  or  the  sub-synovial  areolar  tissue,  and  serous 
effusion  may  speedily  supervene  ;  in  this  manner 
a  common  variety  of  acute  or  traumatic  serous 
synovitis  is  produced.  But  although  injury  is  a 
most  fertile  cause  of  joint-disease,  the  articulations 
may  sustain  most  severe  injury  without  becoming 
inflamed.  It  is  rare  to  find  any  serious  consequences 
result  from  dislocation  ;  the  joint  usually  perfectly 
recovering  itself.  Penetrating  wounds  of  the  joints 
are  always  serious  injuries ;  they  often  occasion 
acute  synovitis,  and,  if  septic  changes  occur,  are 
followed  inevitably  by  suppuration  in  the  articula- 
tion, and  danger  both  to  the  limb  and  life  of  the 
individual.  Fractures  often  implicate  the  joint- 
surfaces,  and  prove  a  frequent  source  of  stiff-joint. 
Plastic  synovitis  may  be  thus  set  up,  causing  adhe- 
sions ;  or  suppuration  takes  place  ;  or  the  callus 
formed  for  the  repair  of  the  fracture  may  interfere 
with  the  joint-motion.  Gunshot  wounds  of  joints 
often  produce  the  severest  form  of  inflammation, 
suppuration  being  the  usual  result.  When  joint- 
disease  follows  an  injury,  it  is  usually  confined  to  one 
joint ;  but  when  joint-disease  originates  from  con- 
stitutional causes,  more  than  one  joint  is  often 
affected  ;  or  when  only  one,  the  constitutional  nature 
of  the  cause  is  manifested  in  diseased  conditions 
present  elsewhere,  or  by  traces  of  inflammation  in 
other  joints  due  to  the  same  cause.  The  develop- 
ment of  tuberculosis  in  the  synovial  membrane  and 
bone  is  a  very  frequent  cause  of  chronic  joint- 
disease. 

Joint-inflammations  are  of  common  occurrence 
in  all  kinds  of  fever  ;  and  also  as  sequelae  of  the  ex- 
anthemata. The  great  frequency  of  polyarticular 
serous  synovitis  in  acute  rheumatism  is  well  known, 
as  also  in  purpura  and  hxmophilia,  where  it  is 
complicated  with  blood-extravasations.  In  pyasmia 
the  joints  are  frequently  the  seat  of  sero-purulent 
and  purulent  effusions  ;  as  they  also  occasionally 
are  in  scarlatina.  Puerperal  synovitis  is  a  variety 
of  the  pyaemic.  In  typhus  monarticular  arthritis  is 
frequently  met  with,  and  the  hip  is  the  joint  oftenest 
affected.  Endocarditis  and  polyarthritis  are  very 
often  associated  together,  and  the  endocarditis  may 
precede  and  give  rise  to  the  joint-disorder  by  em- 
bolism. The  fact  that  multiple  joint-affections  are 
met  with  both  in  pyjemia  and  in  rheumatism  sug- 
gests a  connection,  but  what  its  nature  may  be  is 
not  clear.  Although  in  articular  rheumatism  pus- 
formation  is  rare,  we  sometimes  witness  joint-sup- 
puration in  such  cases  ;  while  pyaemia  and  meta- 
static abscess  may  originate  from  ulcerative  endo- 
carditis. In  chronic  synovitis,  affecting  two  or 
more  joints,  the  heart  should  always  be  examined, 
for  traces  of  endocarditis  will  sometimes  be  found. 
In  the  exanthemata,  typhus,  and  diphtheria,  meta- 
stases in  the  shape  of  joint-inflammations  more  or 
less  frequently  take  place.  Joint-inflammation  is 
of  frequent  occurrence  in  dysentery.  With  gonor- 
rhoea a  form  of  arthritis  is  associated  which  is  called 
'  gonorrhceal.'  Syphilis  in  the  later  stages  fre- 
quently attacks  a  joint,  the  knee  by  preference, 
syphilitic  deposits  taking  place  in  the  bone  or  the 
sub-synovial  connective  tissue,  but  synovial  effusion 
is  not  common.    A  suppurative  inflammation  of 


the  ends  of  the  bone  is  not  rare  in  children  the 
subjects  of  inherited  syphilis.  In  gout  the  joint- 
structures  are  affected  ;  as  a  rule  the  peri-synovial 
tissue  becomes  inflamed  owing  to  deposits  of  urates. 
Similar  deposits  also  occur  in  cartilages  of  encrusta- 
tion. The  great  toe  is  most  often  affected,  but  the 
other  tarsal,  digital,  and  larger  joints  are  frequently 
diseased. 

Some  ill-understood  form  of  vaso-motor  or  trophic 
irritation  appears  to  occasion  arthritis  in  locomotor 
ataxy.  Effusion  into  the  joint  is  preceded  by  pain  ; 
and  the  knee  and  shoulder  joints  are  those  generally 
affected.  In  some  cases  of  the  disease  changes 
similar  to  those  in  rheumatoid  arthritis  have  been 
observed,  and  generally  in  the  knee,  shoulder,  elbow, 
or  hip.  They  occur  early  in  the  disease  ;  arise  sud- 
denly ;  are  often  monarticular  ;  and  not  rarely  give 
rise  to  dislocation,  especially  in  the  shoulder.  These 
characters  distinguish  the  disease  from  ordinary 
rheumatoid  arthritis.  Severe  inflammation  of  the 
joints  of  the  paralysed  limbs  has  been  observed  in 
cases  of  hemiplegia.  The  occurrence  of  joint- 
disorder,  usually  synovial  inflammation,  is  frequent 
in  chronic  disease  of  the  spine  ;  and  it  also  occa- 
sionally happens  in  acute  softening  in  the  form  of 
suppurative  arthritis.  In  both  cases  the  knee  is 
most  frequently  affected. 

Anatomical  Characters. — ^Joint-disease  may 
begin  as  an  inflammation  of  the  synovial  membrane, 
of  the  bone,  or  of  the  cartilage.  Fibrous  tissue 
having  but  slight  tendency  to  inflame,  it  is  impro- 
bable that  primary  disease  affecting  the  ligaments 
can  be  otherwise  than  most  exceptional  ;  but  these 
textures  very  soon  become  secondarily  affected, 
from  their  intimate  connection  with  the  synovial 
membrane.  The  synovial  membrane  is  perhaps 
more  ready  to  inflame  than  any  other  tissue  in  the 
body,  and  in  many  joints  it  is  much  exposed  to  in- 
jury from  without,  while  excessive  joint-movement 
alone  is  sometimes  sufficient  to  excite  synovitis. 
Primary  disease  of  the  bone  comes  next  in  order  of 
frequency.  Cartilage  is  least  likely  to  take  on  pri- 
mary disease  (see  p.  251).  Each  of  these  tissues, 
however,  becomes  speedily  affected  by  disease  which 
has  invaded  or  commenced  in  the  other. 

Symptoms  and  Diagnosis.  —  The  local  sym- 
ptoms of  joint-disease  have  reference  to  impairment 
of  function  and  change  in  form ;  together  with 
pain,  both  local  and  sympathetic  ;  and  certain  p/ij/- 
sical  signs. 

Impaired  function. — Usually  this  is  great  in  pro- 
portion to  the  natural  mobility  and  importance  of 
the  joint,  and  most  evident  in  the  extremities.  The 
earliest  symptom  in  hip-joint-disease  is  a  slight  limp 
or  halt,  while  in  other  joints  mere  stiffness  occurs  ; 
the  full  range  of  movement  is  simply  curtailed, 
before  actual  pain  or  swelling  takes  place.  The 
position  of  maximum  relaxation — namely,  that  in- 
termediate between  flexion  and  extension — is  com- 
monly assumed  by  diseased  joints.  Even  in  the 
early  stages  of  disease,  the  interference  with  move- 
ment is  often  very  great,  amounting  to  a  sort  of  vital 
ankylosis,  produced  by  the  action  of  the  muscles, 
whose  tension  prevents  the  joint-surfaces  moving 
upon  each  other — an  effort  to  avert  pain.  This 
form  of  ankylosis  disappears  during  necrosis.  Mus- 
cular or  vital  ankylosis  must  be  distinguished  from 
the  rigidity  produced  by  structural  changes.  Both 
synovial  effusion  and  peri-synovial  infiltration  me- 
chanically hinder  free  joint-movement. 

Changes  ijz  form. — Changes  in  form  are  due  to 
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the  alterations  in  shape  and  texture  of  the  joint- 
structures,  and  to  effusions  within  its  cavity.  These 
changes  may  be  best  appreciated  by  careful  mea- 
surements, and  a  comparison  with  the  opposite 
joint.  The  practitioner  is  thus  better  able  to 
diagnose  the  special  character  of  the  swelling, 
whether  it  be  due  to  synovial  effusion,  and  confined 
to  the  limits  of  the  capsule,  causing  it  to  bulge  at 
the  least  protected  parts  ;  or  to  chronic  thickening 
of  the  synovial  membrane,  recognised  on  palpation 
by  its  elasticity  and  more  general  diffusion  ;  or  to 
disease  of  the  bone  and  periosteum,  when  the 
swelling  is  deep-seated  and  hard.  By  accurate 
comparison  a  fluid  collection  outside  the  joint, 
either  an  abscess  or  a  bursal  tumour,  may  be  dis- 
tinguished from  intra-articular  swelling. 

Pain. — The  character  of  the  pain  is  an  important 
symptom  in  diseases  of  the  joints.  In  acute  syno- 
vitis it  is  severe  and  lancinating.  In  bone-inflam- 
mation it  is  a  dull  aching  pain,  with  marked  local 
tenderness,  liable  to  periodic  exacerbations  of  an 
intense  kind.  Often  the  pain  is  of  a  shooting, 
starting  character,  wakening  the  sufferer  from  sleep. 
The  pain  is  of  this  character  and  most  severe  in  sub- 
articular  osteitis.  Pyasmic  suppuration  and  chronic 
synovitis  are  generally  painless. 

Physical  signs. — When  one  hand  is  laid  flat  upon 
a  diseased  joint  while  the  other  moves  it,  certain 
sensations  or  sounds  are  often  distinguishable.  A 
peculiar  soft  crepitation,  due  to  the  presence  of 
blood-clot,  must  not  be  mistaken  for  the  rougher 
sensations  which  adhesions  afford,  the  friction- 
sounds  of  movable  bodies  within  the  joint,  or  the 
grating  of  exposed  bone.  The  rubbing  of  one 
granulating-surface  upon  another  may  be  likened  to 
that  of  two  pieces  of  velvet.  Abnormal  movements, 
such  as  lateral  motion  in  a  ginglymoid  joint,  usually 
imply  extensive  joint-disorder.  Displacement  or 
partial  dislocation,  and  alteration  in  form  of  the 
joint-surfaces,  occur  as  the  disease  progresses.  A 
notable  increase  of  local  heat  may  be  felt  in  all 
inflamed  joints.  When  fistulous  tracks  exist  around 
a  diseased  joint,  they  do  not  often,  on  being  probed, 
afford  direct  evidence  of  the  condition  of  the  joint, 
but  they  generally  prove  the  existence  of  articular 
suppuration,  and  disease  of  the  bone. 

Complications  and  Secjuel.*;. — The  compli- 
cations which  occur  in  joint-disease  are  generally 
connected  v/ith  long-continued  suppuration.  Amy- 
loid degeneration  of  the  viscera  is  pretty  ceitain  to 
be  present  when  suppuration  has  existed  for  a  year 
or  more  in  young  people  ;  less  certainly  in  adults. 
Hectic  fever,  tuberculosis,  or  pyremia  may  occur  at 
any  period.  In  the  absence  or  failure  of  treat- 
ment, the  patient,  should  he  survive,  will  suffer 
from  contraction,  deformity,  and  imperfect  growth 
of  the  limb,  together  with  more  or  less  complete 
loss  of  function. 

Prognosis. — The  prognosis  in  diseases  of  the 
joints  will  depend  on  many  circumstances,  and 
must  be  considered  both  as  regards  life  and  as  regards 
function.  First,  with  respect  to  life,  the  gravity 
of  joint-diseases  increases  with  the  size  of  the  joint 
affected.  They  are  more  serious  in  the  lower  than 
in  the  upper  limb.  Pyjemia  is  comparatively  rare 
in  acute  joint-suppurations — why,  it  is  impossible 
to  say.  When  pus  escapes  from  the  interior  of  a 
joint  into  the  surrounding  tissues,  pyremia  may 
occur.  A  continuous  high  temperature,  or  a  large 
evening  increase  associated  with  hectic,  is  a  bad 
sign ;  the  exhaustion,  which  depends  on  profuse 


suppuration  with  its  attendant  hectic  fever,  amyloid 
degeneration,  and  tuberculosis,  are  the  most  fre- 
quent causes  of  death  in  joint-disease.  The  pro- 
gnosis as  regards  function  is  often  difficult  to 
determine.  After  an  attack  of  simple  acute  or  sub- 
acute serous  synovitis,  recovery  is  generally  com- 
plete. Joint-function  is  usually  absolutely  lost 
after  suppuration  of  traumatic  origin,  recovery- 
being  quite  exceptional.  When  the  suppuration  is 
of  a  pyKmic  nature  and  the  patient  survives,  the 
effusion  may  become  absorbed,  and  the  joint-motion 
be  preserved  or  ankylosis  ensue.  Chronic  synovitis 
with  thickening  of  the  sub-synovial  tissue,  due  to 
infiltration  with  granulation-material,  can  seldom 
be  cured  except  by  operation,  especially  after  sup- 
puration has  taken  place.  If  recovery  should  take 
place,  the  joint-function  is  lost,  and  deformity  is 
always  present.  Increased  mobility — 'flail'  joint 
— is  a  very  rare  sequel  of  joint-disease.  It  is  occa- 
sionally seen  in  the  shoulder,  and  in  the  knee. 

Treatment. — The  treatment  of  diseases  of  the 
joints  must  be  directed  to  preserve  the  functions  of 
the  limb.  Of  the  first  and  greatest  importance 
among  remedial  measures  is  rest,  which  is  best 
secured  by  fixation  of  the  joint  and  limb  in  an 
appropriate  apparatus.  This  is  of  cardinal  im- 
portance to  a  diseased  articulation,  just  as  motion 
is  a  necessity  for  a  healthy  one.  Immobilisation 
should  not  be  continued  longer  than  necessary  ;  it 
will  sometimes  seriously  damage  even  a  previously 
healthy  joint,  immobilised  for  instance  on  account 
of  fracture  of  the  limb  ;  and  a  continuance  of  rest 
after  all  diseased  action  has  subsided  often  exerts  a 
prejudicial  influence.  Rest,  however,  should  be 
continued  so  long  as  swelling,  pain,  and  increased 
temperature  persist. 

Position. — The  means  adopted  to  secure  immo- 
bility must  be  also  utilised  to  obtain  the  best 
availaljle  position  for  the  future  function  of  the  part, 
should  ankylosis  become  inevitable.  In  the  ankle 
the  foot  should  be  maintained  at  a  right  angle  ;  the 
hip  and  knee  must  be  kept  extended  in  the  axis  of 
the  body  ;  the  elbow  is  generally  flexed  to  a  right 
angle,  the  position  in  which  the  limb  is  most  useful. 
Splints  of  various  forms  are  used,  and  we  possess 
in  plaster-of- Paris  and  starch  ready  and  invaluable 
means  of  producing  an  apparatus  which  gives  uni- 
form and  equable  support  of  a  simple  and  very 
perfect  kind. 

Extension  exerts  a  beneficial  influence,  as  well 
by  immobilising  the  joint  as  by  its  power  to  remove 
contraction  and  deformity.  It  relieves  pain  and 
abates  the  symptoms  rather  by  keeping  the  joint  at 
rest,  and  changing  the  surfaces  of  contact,  than  by 
any  actual  separation  of  the  joint-surfaces.  A  much 
greater  weight  than  a  patient  could  tolerate  would 
have  to  be  used  before  any  such  separation  could 
occur.  Extension  often  even  increases  the  intra- 
articular pressure.  By  straightening  the  limb  it 
removes  the  joint  from  its  position  of  maximum 
relaxation,  and  puts  the  skin  and  tendons  on  the 
flexor  aspect  on  the  stretch,  and  alters  the  mutual 
accommodation  of  the  joint-surfaces. 

As  there  is  almost  invariably  an  increase  ot 
temperature  in  the  affected  joint,  the  application  of 
cold,  by  means  of  ice-bags  or  coils  of  cold-water 
tubing,  is  indicated.  Cold  acts  most  beneficially  in 
all  acute,  and  many  subacute  inflammations.  Even 
in  deep-seated  joints  like  the  hip,  it  will  often 
soothe  the  pain  and  abate  the  symptoms,  but  it  is 
more  applicable  to  the  superficial  joints.    Cold  is 
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both  anaesthetic  and  prophylactic  in  its  action.  The 
sensations  of  the  patient  in  respect  of  the  continuance 
of  cold  applications  must  be  consulted.  In  most 
cases  they  are  grateful.  In  chronic  joint-affections 
when  an  acute  attack  supervenes,  threatening  sup- 
puration, cold  should  also  be  applied.  Cold  appli- 
cations may  in  some  cases  be  continued  for  weeks 
or  months  with  advantage.  When  the  acute  sym- 
ptoms have  passed  off,  and  it  is  desirable  to 
encourage  lymphatic  activity  and  absorption,  the 
cold  must  be  discontinued,  and  compression,  to- 
gether with  friction  and  warmth,  substituted.  Cold 
is  not  applicable  to  purely  chronic  cases  without 
much  pain  or  tenderness. 

In  some  instances  of  acute  and  subacute  arthritis 
local  depletion  by  means  of  leeches  or  scarification 
is  very  useful,  and  this  may  be  combined  with  hot 
foi>ientatio7is  in  cases  where  cold  is  not  well  borne. 
In  chronic  inflammation  of  the  bone  the  actual 
cautery  sometimes  procures  immediate  abatement 
of  the  pain,  and,  after  a  time,  the  subsidence  of 
the  inflammation.  The  '  button  '  cautery  may  be 
used,  or,  still  better,  linear  cauterisation,  over  the 
most  sensitive  points.  Or  an  issue  may  be  employed 
instead. 

Compression  by  strapping,  or  with  a  thick  layer 
of  cotton-wool  and  a  tightly  applied  bandage  over 
it,  is  applicable  to  the  chronic  stages  of  joint- 
disease.  It  must  be  discontinued  if  it  occasion 
pain.  It  is  better  calculated  to  remove  fluid 
effusions  than  the  plastic  material  poured  out  into 
the  peri-synovial  tissue.  For  these  cases  the  more 
continuous  compression  of  a  properly  applied  elastic 
bandage  will  prove  more  efficient  ;  or  the  strapping 
known  as  '  Scott's  dressing.' 

Massage  is  a  most  valuable  local  means  for  the 
dispersion  of  chronic  swellings  of  joints.  It  both 
removes  the  results  of  diseased  action  in  the  joint, 
and  helps  to  restore  its  function.  It  is  well  suited 
to  disperse  serous  effusions  when  the  acute  stage  is 
over  ;  for  cases  of  plastic  synovitis  it  is  also  useful, 
but  not  for  cases  of  the  type  known  as  tumor  alhus. 
It  produces  a  diminution  of  the  sensibility  of  the 
part,  and  a  local  increase  of  temperature,  and  the 
lymphatics  are  stimulated  to  increased  activity. 
There  are  several  modes  of  employing  massage. 
The  first  is  centripetal  stroking  with  the  palm  of 
the  hand  from  the  periphery  of  the  affected  part 
towards  the  centre  of  the  body,  called  effleurage, 
one  hand  following  the  other  in  immediate  succes- 
sion. The  amount  of  pressure  varies  with  the 
circumstances  of  the  case.  This  will  readily«dis- 
perse  fluid  effusions  both  of  blood  and  serum. 
Friction-massage  is  another  useful  method,  and  is 
practised  by  pressing  the  palm  firmly  upon  the  sur- 
face, and  then  rotating  it.  This  plan  may  be  com- 
bined alternately  with  the  last  method,  massage 
proper — petrissage — which  is  done  by  raising  up 
the  soft  parts  vertically  from  the  bone  with  both 
hands,  and  compressing  them,  always  in  a  centri- 
petal direction.    See  Massage. 

Forcible  movements. — Forcible  movements,  which 
break  down  adhesions,  are  often  most  useful  in 
cases  of  stiff  joint  arising  after  protracted  immo- 
bilisation, as  after  fracture  in  the  vicinity  of  a  joint, 
or  after  a  severe  sprain.  Pain  will  be  relieved  in 
this  way,  and  mobility  restored  in  some  instances, 
in  a  degree  quite  remarkable.  They  are  less 
applicable  in  cases  of  fibrous  ankylosis. 

Constitutional  treatment. — Where  any  general 
taint  exists,  this  must  be  dealt  with  at  the  same 


time.  A  tendency  to  tuberculosis  must  be  met  by 
iron,  tonics,  good  food,  and  pure  air.  Gout, 
syphilis,  or  rheumatism  must,  when  present  as  a 
diathesis,  be  appropriately  treated. 

Operative  treatment. — Puncture  alone,  or  com- 
bined with  antiseptic  washing-out  of  the  articula- 
tion, may  often  be  performed  with  advantage,  to 
evacuate  the  fluid  in  a  distended  joint,  or  to 
diagnose  the  presence  of  pus  and  evacuate  it  when 
suppuration  has  taken  place.  Sufficiently  free  in- 
cisions, however,  and  the  insertion  of  drainage- 
tubes,  are  generally  to  be  preferred  in  cases  of 
joint-suppuration  ;  and  with  these  should  be  com- 
bined the  washing-out  the  joint-cavit}'  with  a  three- 
or  five-per-cent.  solution  of  carbolic  acid,  or  other 
effective  antiseptic.  It  has  been  proposed  to 
substitute  free  incisions  and  drainage  for  excision  of 
the  joint,  in  certain  chronic  forms  of  disease,  such 
as  white-swelling,  but  excision,  or  arthrectomy,  is 
probably  in  most  respects  preferable.  Excision  is 
practised  for  chronic  joint-disease  not  amenable  to 
other  means  ;  it  is  not  a  substitute  for  amputation, 
but  is  intended  to  obviate  its  necessity.  Sub- 
periosteal resection,  where  practicable,  possesse.s 
many  advantages,  especially  in  cases  of  traumatic 
origin.  The  attachments  of  the  muscles  and 
tendons,  and  the  cellular  interspaces  between  them, 
are  thus  left  undisturbed.  The  chances  of  peri- 
synovial  suppuration  are  diminished,  and  the 
bleeding  is  reduced  to  a  minimum.  There  is  more 
complete  bony  reproduction  of  the  joint-surfaces, 
and  in  young  persons  a  new  joint  very  similar  to 
the  normal  is  in  some  instances  formed,  while  in  all 
cases  there  is  a  probability  of  better  subsequent 
function  and  position.  The  operation  thus  per- 
formed requires  time  and  skill.  It  is  scarcely 
applicable  to  the  knee  or  even  the  hip,  and  is  un- 
suited  for  cases  of  chronic  synovial  disease,  where 
it  is  of  the  last  importance  to  excise  all  the 
diseased  granulation-material.  The  after-treatment 
of  excisions  is  of  great  importance.  Plaster-of- 
Paris  bandages  supply  one  of  the  most  useful  means 
of  immobilisation,  especially  in  those  cases  where 
ankylosis  is  sought  for,  as  in  the  knee  ;  and  the 
splint  should  be  unchanged,  if  possible,  for  four  or 
five  weeks.  In  the  elbow,  shoulder,  and  wrist,  where 
mobility  is  the  end  aimed  at,  passive  movement 
should  be  commenced  as  soon  as  the  condition  ot 
the  wound  admits  of  it — namely,  in  about  a  week 
or  ten  days.  Galvanism  must  be  used  at  a  later 
period  to  restore  the  wasted  muscular  apparatus. 
Arthrectomy  aims  at  the  removal  of  all  the  diseased 
tissue,  yet  stops  short  of  a  formal  excision  in  which 
healthy  parts  may  be  removed. 

Amputation  is  only  performed  as  a  last  resort. 
It  is  very  rarely  needed  for  joint-diseases  in  the 
upper  limb,  except  perhaps  the  wrist,  when  the 
hand  is  perm.anently  crippled.  In  the  lower  limb, 
amputation  must  be  performed  in  those  cases  in 
which  the  patient  has  lost  all  strength  and  healing 
power,  from  the  drain  of  a  long-continued  dis- 
charge. It  is  advisable  where  amyloid  degenera- 
tion or  incipient  tuberculosis  exists,  or  in  any  case, 
in  short,  in  which  the  power  of  the  patient  is  in- 
adequate to  furnish  the  amount  of  repair  required 
in  the  expectant  form  of  treatment,  or  in  case  of 
excision,  always  a  more  serious  operation  than  mere 
amputation.  Amputation  should  also  be  adopted 
in  those  cases  in  which  the  local  disease,  especially 
of  the  bone,  is  too  extensive  to  admit  of  a  good 
functional  result  after  excision.     In  the  very  young 
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formal  excision  is  undesirable,  since  the  epiphyses 
are  almost  of  necessity  sacrificed,  and  the  growth  of 
the  limb  checked.  Resection  in  some  joints  is 
practised  to  avert  ankylosis,  or  to  restore  the  lost 
function  of  the  joint,  as  in  the  shoulder,  elbow,  and 
wrist.  Various  congenital  and  other  deformities 
of  the  joints  may  be  removed  hy  osteotomy  of  the 
bones  concerned. 

1.  Joints,  Cartilages  of,  Diseases  of. — See 
Cartilage,  Diseases  nf;  ISonk,  Diseases  of; 
and  following  sections. 

2.  Joints,  Congenital  Dislocation  of. — 
Description. — This  is  a  curious  and  ill-under- 
stood affection  of  the  joints.  It  is  almost  exclusively 
confined  to  the  female  sex.  The  hip-joint  is  nearly 
always  the  one  affected,  and  the  displacement  is 
generally  double.  It  has  often  been  erroneously 
mistaken  for  morbus  coxx',  and  treated  accordingly. 

It  probalily  occurs  in  early  foetal  life  from  defec- 
tive formation  of  the  joint-surfaces.  It  is  not  dis- 
covered until  the  child  begins  to  walk,  which  it 
generally  only  commences  to  do  at  a  late  period. 
When  the  hips  are  the  joints  affected,  the  gait  is 
accompanied  by  a  most  ungainly  swaying  of  the 
body  from  side  to  side  like  the  waddling  of  a  duck. 
Great  improvement  may  be  effected  if  the  disloca- 
tion be  reduced  and  the  head  of  the  bone  kept  in 
the  socket  by  fixing  the  limb  and  pelvis  with 
plaster  in  a  suitable  position. 

3.  Joints,  Immobility  of  — Synon.  :  An- 
kylosis ;  Fr.  A  Illy  lose  ;  Gr.  Gcle  nkvertuachsiing. 

^Etiology. — This  condition  may  be  due  to 
changes  in  the  structures  of  the  articulation  con- 
stituting a  true  ankylosis  ;  or  in  those  surrounding 
the  joint,  a  false  ankylosis.  It  may  be  fibrous  and 
incomplete,  or  bony  and  complete.  False  or 
spurious  ankylosis — extra-articular — may  depend 
on  muscular  spasm  or  rigidity  ;  on  cicatricial  con- 
tractions ;  on  paralytic  or  spasmodic  affections  ;  or 
upon  prolonged  disuse  of  the  joint.  It  is  often 
difficult,  even  under  chloroform,  to  distinguish  the  ■ 
presence  of  absolute  bony  ankylosis,  as  the  fibrous 
form  may  be  so  strong  and  extensive  as  almost 
wholly  to  prevent  movement.  The  two  varieties 
are  but  degrees  of  the  same  process.  Both  may 
result  from  previous  inflammatory  changes  in  the 
joint,  either  of  the  nature  of  plastic  synovitis,  or 
of  granulations  springing  from  the  bone  and  other 
joint-tissues,  becoming  further  organised.  Fibro- 
I  cartilaginous  ankylosis  is  a  common  form  in  young 
I  persons.  In  time  it  usually  becomes  converted 
I  into  true  bony  ankylosis. 

I  The  marked  aKkylosis  which  tonic  spasm  and 
I  rigidity  of  the  muscles  produce  in  the  early  stages 
I  of  some  joint-diseases,  as  in  the  hip-joint  and  knee, 
I  may  be  called  vital  or  physiological.  It  is  induced 
I  by  an  effort  to  avert  pain  ;  it  disappears  entirely 
I  during  necrosis.  A  joint  may  become  stiff  and 
I  ankylosed  by  long  fixation  on  account  of  some  in- 
1  jury  or  disease  elsewhere,  especially  if  it  be  retained 
I  in  a  flexed  position,  as  the  muscles  of  the  flexor 
I  side  actually  shorten  when  their  points  of  origin 
1  and  insertion  permanently  approach  one  another, 
j  The  same  thing  may  also  happen  in  the  muscular 
I  atrophy  due  to  paralysis  ;  in  which  the  cartilages 
1  and  bones  atrophy  at  the  same  time. 

Treatment. — The  treatment  of  diseases  of 
joints  should,  in  all  cases  where  it  is  possible,  be 
prophylactic  against  the  occurrence  of  ankjlosis. 
When  this  has  taken  place  in  an  incomplete  degree, 
an  attempt  to  restore  the  function  of  the  limb  must 


be  made,  by  breaking  down  the  adhesions  by  for- 
cible or  gradual  extension,  by  passive  motion,  Ijy 
massage,  and  by  tenotomy  of  the  tense  tendons. 
Excision  is  indicated  to  restore  motion  in  complete 
ankylosis  of  such  joints  as  the  wrist,  the  elbow, 
and  the  shoulder.  In  other  cases  of  complete 
ankylosis,  especially  in  the  lower  limb,  surgical 
interference  should  be  confined  to  an  attempt  to 
rectify  a  faulty  position  cither  by  tenotomy,  exten- 
sion, forcible  straightening,  excision,  or  osteotomy. 
Amputation  can  only  be  needed  in  extreme  and 
otherwise  irremediable  deformity. 

4.  Joints,  Acute  Inflammation  of  the 
Synovial  Membrane  of. — Synon.  :  Acute 
.Synovitis;  Fr.  Synovitc  Aiguc- \  Ger.  Acute  Syno- 
vitis. 

This  is  one  of  the  most  common  of  all  joint- 
affections.  Probably  in  half  the  total  number  of 
chronic  joint-diseases  the  synovial  membrane  is 
first  affected.  The  synovial  membrane  is  very 
rich  in  vessels  and  cells ;  and  much  exposed 
to  injury,  and  to  the  effects  of  movement.  An 
inflammation  beginning  at  one  point  soon  spreads 
over  the  whole  synovial  sac. 

Description. — Acute  synovitis  is  a  very  common 
result  of  injury.     It  also  occurs  in  rheumatism, 
gout,  pyemia,  and  other  diseases.   It  may  be  serous, 
sero-fibrinous,  or  purulent.    Serous  synovitis  is  the 
simplest  .and  most  common  variety.    Even  a  slight 
external  injury  is  often  sufficient  to  produce  it  ;  a 
sprain  of  the  joint,  or  excessive  movement,  may 
cause  it,  as  well  as  the  constitutional  disorders 
already  mentioned.   The  knee  is  very  often  affected, 
from  its  exposed  position,  and  the  large  area  of 
the  serous  membrane  lining  it.    The  synovial  mem- 
brane becomes  injected  and  thickened,  with  effu- 
sion into  the  sub-synovial  tissue.  The  natural  secre- 
tion is  increased  in  quantity,  and  many  cells  are 
shed  into  the  joint-cavity,  the  capsule  becoming 
swollen,  tense,  fluctuating,  or  elastic.    The  least 
protected  parts  bulge,  from  the  pressure  of  the 
effused  fluid,  and  the  normal  contour  of  the  joint 
is  lost.    It  is  usually  semiflexed.    A  severe,  burn- 
ing,   cutting   pain  is  experienced  in   it.      It  is 
exceedingly  sensitive  to  pressure,  and  painful  on 
the  slightest  movement.    There  is  usually  consider- 
able fever.  When  the  inflammation  is  more  intense, 
the  synovitis  becomes  sero-fibrinous.     Flakes  of 
lymph  are  mingled  with  the  synovia ;    layers  of 
false   membrane  cover   the   synovial  membrane, 
which  is  considerably  thickened  and  dull-red  in 
colour  ;  and  the  constitutional  disturbance  is  greater. 
Finally,  it  is  but  a  short  step  from  this  to  suppura- 
tive synovitis.      If  the  irritant  cause  continue  its 
action,  the  leucocytes  filling  the  meshes  of  the 
synovial  membrane  are  shed  in  larger  quantity  ; 
the  fluid  becomes  turbid  and  puriform  ;  the  fever 
and  local  symptoms  increase  very  much  in  severity  ; 
the  external  parts  become  implicated  in  the  inflam- 
mation within  ;  and  suppuration  or  abscess  is  the 
result. 

Treatment. — The  treatment  of  the  first  two 
stages  of  synovitis  is  directed  primarily  to  check 
the  progress  of  the  inflammation  ;  and  then  to 
procure  resolution,  and  absorption  of  the  effused 
fluid.  Fortunately  the  synovial  membrane  pos- 
sesses very  active  absorbent  powers  ;  and  early  and 
efficient  treatment,  conjoined  with  removal  of  the 
source  of  irritation,  will  generally  ensure  a  cure, 
with  complete  restoration  of  function.  The  chi;f 
means  are  cold  applications ;  immobilisation  till 
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the  acute  stage  is  over  ;  and  then  compression  and 
friction,  or  in  suitable  cases  counter-irritation. 
Gout,  rheumatism,  or  other  diathesis,  must  be  ap- 
propriately treated  at  the  same  time. 

In  those  cases  in  which  the  inflammation  has 
persisted  for  some  time,  and  plastic  effusion  has 
taken  place  on  the  surface  and  in  the  substance  of 
the  synovial  tissue,  the  joint  will  remain  for  a  long 
time  stiff  and  thickened,  and  its  function  impaired, 
after  all  acute  symptoms  have  subsided  ;  while  in 
those  cases  where  the  inflammation  has  continued 
long  enough  to  invade  the  other  joint-structures,  a 
perfect  cure  may  not  be  possible. 

When  suppuration  occurs,  the  joint  must  be  dealt 
with  as  any  other  abscess-cavity.  Free  incisions 
must  be  made  into  it,  and  it  should  be  thoroughly 
washed  out  with  some  antiseptic  solution,  free  sub- 
sequent drainage  bein^^  provided  for.  In  the  more 
favourable  cases,  ankylosis  in  a  convenient  position 
will  be  obtained.  Recovery  of  function  is  very 
rare.  In  other  cases  the  suppuration  continues  ; 
the  cartilages  become  necrosed  and  detached  ;  the 
bone  becomes  exposed  and  carious ;  and  either 
excision  or  amputation  must  be  performed  to  save 
the  patient's  limb  or  life. 

5.  Joints,  Chponic  Inflammation  of  the 
Synovial  IVlembrane  of. — Synon.  :  Chronic 
Synovitis. 

Chronic  synovitis  may  arise  as  the  sequel  of  the 
acute  disease  ;  or,  as  is  more  frequent,  it  may  depend 
on  some  constitutional  dyscrasia,  or  at  least  some 
continuously  acting  irritant,  although  in  the  first 
instance  it  is  generally  excited  by  an  accidental 
injury. 

Varieties. — There  are  three  chief  varieties  of 
this  disease  which  are  often  co-existent,  namely  : 
panttus-synovitis,  gramdatio7t- synovitis ,  and  papil- 
lomatous synovitis. 

a.  Panmis-Synovitis. — In  this  variety  a  delicate 
membrane  will  be  found,  stretching  from  the  in- 
flamed and  thickened  synovial  margins  more  or  less 
over  the  surface  of  the  cartilage,  to  which  it  may  be 
in  whole  or  in  part  adherent.  This  change  may 
result  simply  from  prolonged  rest. 

b.  Gramdation-Synovitis. — The  condition  for- 
merly described  under  this  name  is,  in  the  large 
majority  of  cases,  of  tubercular  origin.  See  sec- 
tion 8. 

c.  Papillomatous  Synovitis.  —  Synon.  :  Fim- 
briated disease  of  the  synovial  membrane  ;  Papil- 
loma, or  Papillary  Fibroma  of  the  synovial  mem- 
brane ;  Ger.  Gelenkzotten. 

This  is  a  peculiar  form  of  joint-disease  dependent 
on  chronic  synovitis,  in  which  numerous  peduncu- 
lated bodies,  cylindrical  or  fusiform,  varying  in  size 
from  a  pin's  head  to  a  large  pea,  project  from  the 
membrane,  generally  near  the  margin  of  the  carti- 
lage, or  may  cover  the  entire  surface.  These  bodies 
are  identical  in  minute  structure  with  the  synovial 
fringes.  Some  become  detached,  and  fall  into  the 
cavity  of  the  joint.  There  may  be  dozens  or  hun- 
dreds of  these  bodies  present  in  one  joint.  Occa- 
sionally they  contain  cartilage-cells,  or  osseous 
particles.  The  joints  of  the  lower  limb  are  most 
often  affected. 

Treatment. — The  disease  is  scarcely  remediable 
except  by  arthrectomy  or  excision  of  the  joint, 
which  may  be  practised  in  those  cases  in  which 
there  is  serious  loss  of  function. 

6.  Joints,  Gonorr^licEal  Inflammation  of. 
See  GoNORRHCEAL  Arthritis. 


7.  Joints,  Gouty  Inflammation  of.  —  See 
Gout. 

8.  Joints,  Tubercular  Inflammation  of. — 

This  is  most  frequent  in  the  knee-  and  hip-joints. 
Almost  all  the  cases  described  as  tumor  albiis  are 
cases  of  tubercular  disease. 

Anatomical  Characters. — This  disease  gene- 
rally commences  in  the  ^synovial  membrane,  which 
becomes  thickened,  and  by  degrees  converted  into 
a  semi -gelatinous  mass  of  granulation-tissue,  yel- 
lowish-white or  pink  in  colour.  Or  the  disease  may 
originate  in  osteomyelitis  of  the  end  of  the  bone, 
the  inflammatory  process  being  essentially  chronic 
and  dependent  upon  the  presence  in  the  tissues  of 
miliary  tubercle.  After  the  disease  has  existed 
for  some  time,  it  is  difficult  to  determine  in  what 
tissue  it  may  have  originated,  and  it  is  of  little 
clinical  importance  to  do  so,  for  in  any  case  the 
later  stages  of  the  malady  present  similar  features. 
The  cartilages  are  encroached  upon  from  their 
margins  and  from  their  deep  surfaces  by  the  granu- 
lations, springing  from  the  synovial  membrane  and 
the  articular  lamella,  while  active  changes  occur 
simultaneously  in  their  substance,  similar  to  those 
already  described.  The  ligaments  soften,  and  all 
the  structures  of  the  joint  become  involved.  Fre- 
quently larger  or  smaller  masses  of  necrosed  bone 
will  be  found  in  the  cancellated  structure,  and  the 
granulations  have  a  great  tendency  to  suppurate. 
In  the  thickened  synovial  membrane,  and  also  in 
the  ends  of  the  bones,  miliary  bodies,  identical 
with  tubercles,  may  very  frequently  be  detected. 

Symptoms.— In  tubercular  inflammation  of  the 
synovial  membrane  the  joint  is  uniformly  swollen, 
tense,  elastic,  with  a  white  glistening  surface,  and 
enlarged  veins  shining  through  the  skin.  The 
patient  can  usually  move  about  until  suppuration 
has  taken  place,  as  the  pain  is  never  very  severe  in 
the  intervals  of  the  acute  attacks  of  inflammation 
which  supervene  from  time  to  time.  Enlargement 
of  the  lymphatic  glands,  or  marks  of  strumous  ulcera- 
tion elsewhere,  are  seldom  wanting  ;  while  sooner 
or  later  a  large  proportion  of  the  individuals  affected 
by  this  form  of  joint-disease  show  signs  of  general 
tuberculosis.  Sometimes  this  state  precedes,  but 
generally  it  follows,  the  local  joint-affection.  When 
the  disease  begins  in  the  bone  the  localised  tender- 
ness and  deep-seated  thickening,  conjoined  with  the 
general  symptoms,  may  reveal  the  nature  of  the 
process  before  the  more  general  invasion  of  all  the 
joint-elements. 

Treatment. — This  must  be  mainly  directed  to 
improving  the  patient's  general  condition.  Any 
local  treatment,  short  of  a  complete  removal  of  the 
diseased  structures,  is  not  of  the  least  use  when  the 
joint  has  become  disorganised,  as  before  described  ; 
and  some  form  of  excision  should  be  performed 
before  the  viscera  become  implicated.  If  other 
organs  be  involved,  or  the  local  disease  be  too  ex- 
tensive, then  amputation  becomes  imperative. 
When  not  removed,  fresh  foci  of  suppuration  form  ; 
the  patient  becomes  more  and  more  exhausted  ;  or 
some  intercurrent  disease  sets  in.  It  is  rare  for 
spontaneous  cure  to  happen. 

9.  Joints,  Loose  Cartilages  in. — Synon.  : 
Fr.  Corps  Flottants  Articulaires  ;  Ger.  Gelenk- 
manse. 

Description.  —  '  Loose  cartilages  '  in  joints  may 
originate  either  from  chronic  inflammation  or  from 
traumatic  causes.  They  may  be  single  or  multiple. 
The  knee-joint  is  most  frequently  affected,  and  in  it 
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the  most  serious  symptoms  are  produced.  These 
bodies  may  be  fibrous,  fatty,  cartilaginous,  or  partly 
ossified.  They  may  be  produced  from  polypoid 
growths  springing  from  the  synovial  membrane  in 
certain  forms  of  chronic  synovitis,  and  in  arthritis 
deformans  ;  and  they  are  then  usually  of  the  fibrous 
or  osteoid  variety.  Free  bodies  consisting  of  fat 
are  rare,  and  are  derived  from  the  subsynovial  fatty 
tissue,  being  produced  in  a  fashion  analogous  to 
the  appendices  epiploic^  of  the  great  intestine. 

The  cartilaginous  and  osteoid  formations  are  the 
largest  and  most  important  varieties  of  these  bodies  ; 
hence  the  common  term  '  loose  cartilage.'  Portions 
of  the  joint-surface  may  sometimes  become  detached, 
as  the  consequence  of  injury,  or  by  a  process  of 
quiet  necrosis.  They  thus  become  loose  in  the 
joint.  It  is  stated,  but  the  fact  is  doubtful,  that 
some  of  these  bodies  may  obtain  nourishment  from 
the  surrounding  synovial  fluid,  and  that  cartilage 
and  even  bone  can  be  developed  in  them  subse- 
quently to  their  detachment. 

Symptoms  and  Diagnosis. — The  symptoms  of 
loose  cartilages  in  a  joint  vary  very  much.  In  some 
instances  these  bodies  cause  no  inconvenience. 
In  others  they  produce  repeated  attacks  of  excru- 
ciating pain,  follovifed  by  synovitis,  laying  the 
patient  up  for  weeks  ;  while  in  the  most  severe 
cases  the  limb  may  become  almost  useless.  When 
the  knee  is  the  joint  affected,  the  patient  experiences 
great  insecurity  in  walking,  the  loose  body  from 
time  to  time  becoming  wedged  between  the  joint- 
surfaces.  The  joint  is  thus  '  locked.'  The  patient 
may  suddenly  fall,  or  faint  with  pain  ;  an  attack  of 
synovitis  follows  ;  and  with  a  frequent  repetition  of 
this  process  joint-disorganisation  may  finally  result. 
The  prognosis  as  regards  function  is  always  bad. 

Treatment. — The  treatment  of  loose  cartilages 
may  be  either  palliative  or  radical. 

The  palliative  method  consists  in  applying  sup- 
port to  the  joint  ;  limiting  its  movements ;  and 
fixing  the  loose  body  in  some  synovial  pouch  where 
it  cannot  interfere  with  the  articular  surfaces. 

The  radical  method  consists  in  excising  the  body 
— an  operation,  with  few  exceptions,  almost  exclu- 
sively practised  upon  the  knee-joint.  The  body 
may  be  removed  by  a  free  direct  incision  into  the 
joint,  and  squeezing  the  body  through  the  wound 
at  once.  Or  the  indirect  manner  of  operating  may 
be  adopted.  This  consists  in  subcutaneously  in- 
cising the  capsule  of  the  joint  with  a  long  narrow- 
bladed  knife  introduced  at  some  distance  from  the 
articulation  ;  forcing  the  body  through  this  incision 
into  the  cellular  tissue  outside  ;  and  then  closing  the 
small  external  puncture  in  the  skin.  Three  or  four 
weeks  later  the  '  cartilage  '  may  be  removed  by  a 
superficial  incision,  or  left  undisturbed,  when  it 
often  becomes  absorbed. 

In  appreciating  the  comparative  value  of  these 
two  plans,  it  may  be  said  that  the  former  has  hitherto 
proved  more  uniformly  successful  quoad  extracting 
the  body,  but  that  it  has  been  more  dangerous  to 
limb  and  life — a  danger,  however,  which  antiseptic 
precautions  reduce  to  a  minimum.  The  indirect 
method  has  been  attended  by  a  considerable  num- 
ber of  failures  in  the  extraction  of  the  loose  carti- 
lage, especially  if  it  be  pedunculated  ;  but  it  has 
hitherto  proved  a  less  dangerous  operation.  The 
extremity  should  be  immobilised  afterwards  for  two 
'ir  three  weeks. 

When  some  dozens  of  these  bodies  are  present  in 
a  joint,  many  of  them  free,  many  attached,  excision 


of  the  articulation  is  often  the  only  remedy.  This 
is  a  severe  measure,  and  not  to  be  lightly  under- 
taken, in  the  joints  of  the  lower  limlj  at  all  events. 

10.  Joints,  Nervous  Affections  of.  — 
Synon.  :  Hysterical  Joint  ;  Neuralgia  of  Joints  ; 
Arthralgia  ;  Fr.  Arthralgie  Hysteriqiie  ;  Ger.  Ge- 
leuknetirose. 

Description.  —  Hysterical  affections  present 
symptoms  simulating  real  joint-disease  so  closely 
that  the  most  energetic  therapeutic  measures  have 
often  been  resorted  to,  though  in  vain,  for  their 
cure.  Prolonged  immobilisation,  blistering,  the 
actual  cautery,  resection,  and  even  amputation, 
have  been  practised  upon  joints  in  which  there  was 
not  a  trace  of  organic  disease. 

The  existence  of  hysterical  affections  of  joints  is 
denied  by  some  ;  but  assuredly  they  do  occur  ;  and 
most  often  in  young  women,  well-to-do  in  life,  with 
disordered  catanienia.  The  same  thing  occurs,  but 
less  frequently,  in  young  men.  The  disease  is  not 
witnessed  under  the  age  of  puberty.  The  hip  and 
knee  are  the  joints  principally  complained  of — most 
frequently  the  latter.  An  all-important  feature  of  an 
hysterical  joint  is  that,  while  the  local  symptoms 
may  be  intense,  the  general  symptoms  are  either 
absent,  or  in  no  sort  of  proportion  to  the  local. 

A  special  character  of  this  disease  is  that  deep 
pressure  is  often  less  painful  than  superficial  pres- 
sure ;  and  that  the  pain  and  tenderness  are  vague, 
shift  from  one  point  to  another,  and  will  disappear 
at  a  given  spot  when  the  patient's  attention  is 
directed  elsewhere.  There  is  pain  on  movement, 
but  of  an  indefinite  character,  and  not  so  limited  or 
localised  as  in  real  disease.  Nocturnal  startings  do 
not  occur  ;  the  patient  may  enjoy  uninterrupted 
sleep  for  hours.  There  is  never  a  continuous  rise 
of  temperature,  either  general  or  local  ;  the  cor- 
relation of  the  symptoms  is  not  the  usual  one  ;  the 
function  of  the  joint  is  much  more  interfered  with 
than  the  other  features  of  disease  present  would 
appear  to  justify.  There  is  an  exaggerated  fear  of 
examination  ;  and  the  fades  hysterica  is  often  well 
marked.  There  may  be  thickening  around  the 
joint,  and  even  marked  synovial  effusion  into  it  ; 
but  these  conditions  are  passive  in  character,  and 
generally  due  to  the  treatment  employed.  The  limb 
is  wasted  and  consequently  weak,  but  never  to  the 
same  extent  as  in  real  joint-disease.  Exacerbations 
occur  at  the  menstrual  period.  A  careful  inquiry 
should  be  made  into  the  history  and  antecedents  of 
the  case.  An  examination  under  chloroform  will 
often  afford  important  evidence  ;  and  the  patient's 
symptoms  will  be  improved  afterwards  by  the  move- 
ments then  practised  on  the  joint. 

Neuralgic  pain  in  the  articulations  may  arise 
under  different  circumstances.  It  may  be  the  referred 
pain,  unattended  by  local  lesion,  which  is  so  fre- 
quent in  the  knee  in  cases  of  hip-joint  disease. 
Neuralgic  pains  in  various  joints  are  observed  in  the 
preliminary  or  early  stages  of  chronic  myelitis.  In 
the  first  stage  of  locomotor  ataxy  the  knee  may  be 
affected  by  severe  neuralgia  when  the  disease  is  low 
down  in  the  cord  ;  or  the  shoulders  when  it  is  at  a 
higher  point.  Lastly,  so-called  neuralgia  of  a  joint 
may  really  indicate  some  obscure  lesion,  as  chronic 
inflammation  of  the  bones  entering  into  the  formation 
of  the  articulation. 

Treatment. — The  methodical  exercise  of  an 
hysterical  joint  is  as  plainly  indicated  as  rest  is  im- 
perative in  a  case  of  organic  disease.  The  bowels 
should  be  regulated,  as  also  the  menstrual  flow. 
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Asafetida,  iron,  and  quinine  are  most  important 
remedies  ;  and  healthy  mental  and  moral  influences 
are  valuable  adjuncts.  '  Get  up  and  walk '  is  a 
good  prescription  in  many  such  cases.  Very  careful 
and  repeated  examination  should  always  be  made, 
to  exclude  any  possible  form  of  chronic  inflamma- 
tion, before  pronouncing  a  joint  to  be  hysterical. 
It  must  not  be  forgotten,  however,  that  after  slight 
injuries  which  produce  some  inflammatory  symptoms, 
those  of  hysterical  joint  may  supervene,  and  persist 
long  after  all  traces  of  organic  disease  have  dis- 
appeared. 

The  treatment  of  neuralgia  connected  with  a 
joint  will  necessarily  vary  with  its  cause.  See 
Neuralgia. 

II.  Joints,  Chronic  Rheumatoid  Arthritis 

of. — Synon.  :  Osteo-arthritis  ;  Fr.  Arthrite  avec 
Usiire  des  Cartilages  ;  Arthrite  Siche  ;  Ger.  Alters- 
ahschleifung. 

.Etiology  and  Pathology. — The  number  of 
names  that  have  been  applied  to  this  disease  betrays 
the  obscurity  enveloping  its  pathology.  In  nature 
it  is,  however,  essentially  a  senile  degeneration,  ac- 
companied by  chronic  inflammation  ;  and  is,  in  part, 
perhaps,  the  result  of  wear  and  tear  of  the  joint.  It 
is  most  common  in  hard-working  people,  exposed 
to  the  influence  of  wet  and  cold,  and  in  the  aged. 
One  or  many  joints  may  be  affected  ;  generally  the 
fingers,  the  toes,  the  hip,  and  the  knee.  It  may 
lie  set  up  by  injury,  such  as  a  sprain,  dislocation,  or 
fracture  ;  or  it  may  arise  without  known  cause.  It 
is  difficult  to  say  which  of  the  tissues  is  primarily  at 
fault,  but  sooner  or  later  all  become  involved.  The 
synovial  membrane  inflames  ;  papillary  outgrowths 
form  upon  it  ;  the  cartilage  swells ;  and  the  ends  of 
the  bones  enlarge.  After  a  time  the  quantity  of 
synovial  fluid  diminishes ;  the  joint-friction  increases  ; 
the  cartilages  are  rubbed  away  at  the  surfaces  of 
contact ;  and  finally  the  bone  itself,  which  becomes 
denser  by  interstitial  deposit,  disappears.  The  sur- 
face is  eburnated,  and  marked  with  strije  produced 
by  friction  ;  while  deposits  of  new  bone,  which  may 
often  be  felt  externally,  form  around  the  margins  of 
the  joints,  so  that  the  area  of  its  surfaces  becomes 
greatly  increased. 

Symptoms. — The  symptoms  of  chronic  rheumatoid 
arthritis  chiefly  consist  in  constant  pain,  of  a  dull 
aching  character,  and  worse  at  night.  Motion 
becomes  more  and  more  difficult  and  painful  as  the 
disease  advances  ;  but  ankylosis  never  occurs. 
Rough  crepitus  is  felt  both  by  the  patient  and  the 
surgeon  when  the  joint  is  moved.  See  Rheuma- 
roiD  Arthritis. 

Treatment. — The  treatment  of  osteo-arthritis 
can  only  be  palliative.  It  consists  in  the  use  of 
warm  douches  and  other  warm  applications,  and 
the  administration  of  iodide  of  potassium  internally. 
The  disease  is  incurable. 

Charcot's  Disease. — This  is  a  peculiar  form 
of  osteo-arthritis,  affecting  usually  the  larger  joints, 
such  as  the  knee,  hip,  and  shoulder,  and  occurring 
in  connection  with  tabes  dorsalis  and  syringomyelia. 

In  many  instances  the  changes  in  the  joint  are 
similar  to  those  in  osteo-arthritis,  while  in  others 
there  is  much  more  rapid  and  extensive  destruction 
of  bone.  Besides  the  destructive  changes  which 
occur  in  the  jqjnt,  there  is  often  abundant  prolifera- 


tion and  ossification  of  the  cartilage-margins,  so 
that  new  irregularly  formed  masses  of  bone  are 
found,  it  may  be  to  as  great  or  even  a  greater  extent 
than  in  osteo-arthritis. 

Symptom^. — The  malady  occurs  as  a  rule  some- 
what early  in  the  progress  of  a  case  of  tabes.  The 
onset  is  rapid,  the  synovial  effusion  greater  than  in 
osteo-arthritis,  and  the  wasting  and  wearing  away 
of  the  cartilage  and  bones  much  quicker. 

The  swelling  generally  occurs  in  the  affected 
articulation  quite  suddenly  and  without  pain  ;  there 
is  usually  no  pyrexia  or  local  evidence  of  inflam- 
mation, but  the  joint  may  be  red  and  cedematous. 
Most  commonly  the  knee  is  affected.  The  general 
symptoms  of  inco-ordination  may  be  strongly 
marked  or  altogether  absent.  It  is  well  to  carefully 
look  for  them  in  all  cases  of  extensive  chronic  en- 
largement of  a  joint  in  the  adult.  See  Tabes 
Dorsalis. 

Treatment. — The  treatment  consists  in  giving 
the  affected  joint  rest,  and  in  the  employment  of 
suitable  remedies  to  control  the  progress  of  the 
nervous  trouble.  The  prognosis  in  most  cases  is 
very  unhopeful. 

12.  Joints,  Serous  Effusion  Into. — Synon.: 
Hydrops  Artiiuli;  Hydarlhrosis ;  Yx.  Hydarthrose; 
Ger.  Gelenkwassersiicht. 

This  is  a  form  of  chronic  serous  synovitis,  in 
which  there  are  no  obvious  inflammator)'  symptoms. 
The  joint  sometimes  becomes  greatly  distended  ; 
the  ligaments  are  stretched  ;  and  in  consequence 
there  is  a  sensation  of  tension  and  feebleness  in  the 
articulation.  The  knee  and  elbow  are  most  fre- 
quently attacked ;  and  the  disease  is  often  associated 
with  a  gouty  or  rheumatic  diathesis,  or  with 
rheumatoid  arthritis.  It  is  very  difficult  to  cure. 
The  joint  may  be  punctured  and  the  fluid  drawn 
off ;  or,  still  better,  it  may  be  injected  and 
thoroughly  washed  out  with  iodine  (equal  parts  of 
the  tincture  and  water),  or  with  a  carbolic  acid  {i\ 
to  5  per  cent.)  solution.  Relapses,  however,  are 
common. 

13.  Joints,  Syphilitic  Disease  of. — This 
disease  may  originate  in  children,  in  the  form  of  a 
suppurative  osteitis  at  the  junction  ot  the  epiphysis 
and  diaphysis.  Other  signs  of  congenital  syphilis 
will  help  to  establish  the  diagnosis.  The  disease 
runs  a  rapid  course,  and  the  joint  is  frequently 
destroyed.  In  the  adult  a  chronic  plastic  synovitis, 
due  to  gummatous  infiltration  of  the  peri-synovial 
tissue,  or  of  the  bone  and  periosteum,  is  the  more 
common  form.  There  is  very  little  fluid  effiision 
within  the  joint,  but  considerable  impairment  of 
mobility  is  produced  by  the  thickening  outside  it. 
The  progress  of  the  disease  is  slow  and  painless, 
except  at  night  or  on  motion.  The  history  of  the 
case  ;  the  presence  of  traces  of  syphilis  elsewhere  ; 
and  the  effects  of  treatment,  will  help  in  establish- 
ing the  diagnosis.  The  internal  use  of  mercury  and 
iodide  of  potassium,  combined  with  local  pressure 
by  means  of  strapping  with  mercurial  plaster, 
speedily  effects  a  marked  improvement  and  cure. 

William  Mac  Cormac. 

JUGULAR  VEINS.  See  Physical  Examina- 
tion ;  Thoracic  Aneurysm  ;  Mediastinum, 
Diseases  of,  &c. 
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KALA-AZAR  (Sans.  Kala,  black  or  deadly  ; 
Assamese  (?)  Azar,  sickness). — Kala-Azar,  or  the 
black  disease  of  the  Garo  Hills,  is  epidemic  in 
Assam  and  in  the  country  between  the  Brahmaputra 
and  the  Garo  Hills.  It  takes  the  form  of  a  chronic 
and  relapsing  infective  fever,  causing  profound  and 
progressive  anremia,  wasting,  and  dropsy.  It  usually 
affects  several  members  of  the  same  household,  and 
has  a  high  mortality. 

Symptoms. — Ross  divides  the  various  manifesta- 
tions of  the  disease  into  three  stages,  viz.  :  (l)  that 
of  recurrent  attacks  of  high  fever  with  rapid  en- 
largement of  the  liver  and  spleen  ;  (2)  that  of  great 
enlargement  of  these  organs  with  constant  low  fever  ; 
and  (3)  that  of  '  cachexia.' 

1.  The  early  stages  cannot  be  distinguished  from 
ordinary  malaria.  The  fever  maybe  first  remittent, 
and  afterwards  intermittent.  Rigors  are  frequent 
or  absent.  In  many  cases  the  fever  may  cease  for 
long  intervals,  and  then  be  followed  by  relapses  ;  in 
others,  the  preliminary  febrile  attacks  are  followed 
by  slight  continuous  fever,  with  occasional  exacer- 
bations. The  subsequent  course  of  the  affection 
usually  follows  one  of  two  distinct  types  :  one  accom- 
panied by  general  wasting  with  enlargement  of  the 
spleen  and  liver,  and  the  other  by  the  same  sym- 
ptoms together  with  dropsy  of  the  legs  and  abdo- 
men ;  the  latter  is  the  rarer  variety.  Anaemia  and 
emaciation  set  in  early,  the  feet  become  cedematous, 
and  the  skin  assumes  a  leaden  hue. 

2.  During  the  second  stage  the  enlargement  and 
tenderness  of  the  liver  and  spleen  persist,  with  con- 
stant low  fever,  relieved  by  occasional  exacerba- 
tions. The  diurnal  temperature-curve  remains  con- 
stant, and  the  amplitude  is  not  great.  The  anremia 
remains  well-marked  ;  emaciation  is  not  always  ex- 
treme. Ascites  is  nearly  alwa}'s  present,  and  some- 
times dropsy  of  the  feet  and  face.  Epistaxis  is 
common.  Towards  the  end  of  this  stage,  if  the 
patient  survive,  the  continued  enlargement  of  the 
organs  ceases,  tenderness  disappears,  and  the  fever 
declines. 

3.  The  commencement  of  this  stage  marks  the 
point  after  which  recovery  is  impossible.  The  fever 
may  become  changed  into  a  subnormal  temperature. 
The  ascites  increases,  though  the  dropsy  of  the  feet 
lessens.  The  ana;mia  is  not  very  extreme.  Inter- 
current affections  of  the  lungs  or  bowels  may  end 
the  case,  or  death  may  result  from  asthenia. 

Duration. — According  to  Rogers  the  usual  dura- 
tion is  from  four  to  nine  months,  the  extremes  being 
two  months  to  three  years.  Ross  puts  the  first 
stage  at  one  to  two  months  only,  and  the  beginning 
of  the  third  stage  at  nine  months  or  a  year  from  the 
commencement  of  the  illness. 

Morbid  Anatomy.  — There  is  great  wasting  o{ 
the  extremities,  with  ascites  and  sometimes  dropsy 
•  >f  the  feet  and  legs.  The  skin  is  dark.  The  chief 
changes  are  found  in  the  lii'cr,  which  may  be  twice 
its  normal  size,  harder  than  usual,  and  showing  an 
excess  of  interlobular  tissue.  The  spleen  is  also  en- 
larged, averaging  2^  lbs.  (21  cases,  Rogers).  The 
uipra-rcnal  lapsnics  are  normal.  The  yellow  niar- 
lo-v  is  converted  into  red,  is  softer  than  usual,  and 
free  from  the  normal  small  spicuke  of  bone.  The 
heart  is  in  a  state  of  granular  and  fatty  degene- 


ration. The  small  intestine  is  thinned  and  pig- 
mented. 

.'E  tiology  and  Pathology. — There  has  been 
much  controversy  concerning  the  causation  and 
nature  of  this  disease,  but  only  two  views  need  be 
mentioned  here.  The  first  is  that  the  disease  is  a 
form  of  ankylostomiasis,  the  other  that  it  is  a  mani- 
festation of  malarial  disease.  There  is  no  doubt 
that  the  large  proportion  of  patients  affected  by 
this  disease  also  suffer  from  ankylostomiasis  ;  but 
that  this  is  the  causative  condition  is  rendered  ex- 
tremely improbable  by  the  facts  that  67  per  cent,  of 
the  presumably  healthy  inhabitants  in  affected  dis- 
tricts suffer  from  ankylostomiasis  ;  that  fever  is  un- 
common in  the  latter  disease  ;  that  the  death-rate  is 
much  lower  ;  and  that  the  amumia  differs  in  thetwn 
diseases.  In  kala-azar  the  sp.  gr.  of  the  blood  is 
but  little  reduced,  there  is  generally  leucopenia  [see 
p.  156),  and  the  colour-index  of  the  red  corpuscles  is 
about  normal. 

The  malarial  theory  of  the  disease  is  maintained 
by  Rogers,  who  believes  it  to  be  an  exceptionally 
virulent  form,  and  by  Ross,  who  regards  it  as  ordi- 
nary malaria.  The  disease  certainly  occurs  in 
malarious  districts,  and  the  symptoms  and  pigmenta- 
tion are  identical  with  those  of  malarial  fever  :  but, 
on  the  other  hand,  the  death-rate  is  high  ;  the  sym- 
ptoms are  less  constant  ;  the  disease  is  probably 
communicable  from  the  sick  to  the  healthy,  and 
quinine  is  powerless  in  its  treatment.  The  disease 
is  endemic  in  places  where  the  inhabitants  suffer 
largely  from  both  ankylostomiasis  and  malaria,  and 
it  is  possible  that  in  kala-azar  there  is  some  addi- 
tional source  of  infection  not  yet  discovered. 

Communicability. — Kala-azar  spreads  along 
the  lines  of  traffic.  People  living  in  a  house  in 
which  other  cases  are  present,  or  visiting  friends 
sick  of  the  disease,  are  especially  liable  to  contract 
the  disorder,  but  only  if  they  reside  for  some  time 
with  infected  persons.  Ross  holds  that  the  disease 
is  only  communicable  by  the  mosquito  as  in  ordinary 
malaria. 

Treatment. — In  consequence  of  the  large  num- 
ber of  cases  in  which  ankylostomiasis  exists  the  de- 
jecta of  all  patients  in  localities  where  ankylostomata 
are  present  should  be  examined  for  the  ova  of  these 
worms  as  a  routine  duty  (see  Entozoa).  If  the 
parasites  of  malaria  are  present  give  quinine  in  large 
doses,  but  when  they  have  disappeared,  only  small 
doses,  the  patient  now  requiring  tonics,  and  nourish- 
ing food,  especially  milk.  These  small  doses  of 
quinine  should  be  given  for  weeks  or  months  con- 
tinuously after  an  attack  of  malarial  fever. 

If  the  spleen  is  much  enlarged  the  continued  use 
of  quinine  and  sulphate  of  sodium  is  indicated. 

FreTentir'e  Measures.  —  Bearing  in  mind  that  the 
disease  is  probably  a  communicable  one,  Rogers 
recommended  :  (i)  that  all  newly  imported  coolies 
should  be  placed  in  fresh  huts,  and  not  allowed  to 
enter  old  infected  ones.  (2)  In  slightly  infected 
huts  all  infected  persons,  together  with  their  house- 
holds, should  be  moved  out  into  separate  segregation- 
lines,  and  the  huts  which  they  had  inhabited  should 
be  burnt  and  not  rebuilt.  (3)  In  badly  infected 
lines  all  the  healthy  people  should  be  moved  out 
during  the  dry  cold  weather,  when  infection  is  at  a 
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minimum,  and  placed  in  new  lines,  while  the  in- 
fected persons  and  their  households  should  be 
segregated,  and  the  infected  lines  abandoned. 

As  far  as  tea-gardens  are  concerned,  this  practice 
has  been  attended  with  success.  Thus  in  a  certain 
tea-garden  in  which  200  coolies  were  lost  in  the 
course  of  four  years  from  the  disease,  new  huts,  a 
quarter  of  a  mile  from  the  old  ones,  were  built,  the 
old  ones  burnt  down,  and  the  coolies  moved  into 
the  new  ones.  The  epidemic  ceased.  In  another 
case  all  the  new  coolies  were  placed  in  new  huts  and 
no  new  case  occurred,  whereas  cases  arose  among 
the  old  coolies  in  the  old  lines. 

Andrew  Duncan. 

KAPOSI'S  DISEASE.— Xerodermia  Pig- 
mentosa. 

KATATONIA  (/cara,  down  ;  t6vos,  tension). — 
See  Insanity  (Mental  Stupor). 

KELOID.— Cheloid. 

KERATINISATION.— The  name  applied  by 
Unna  to  the  process  by  which  pigmentation  occurs 
in  xerodermia  and  ichthyosis,  believed  by  him  to 
consist  of  a  partial  loss  of  water  and  oxygen,  and  a 
consequent  relative  increase  of  sulphur. 

KERATITIS  (Ktpas,  a  horn,  the  cornea).  —  In- 
flammation of  the  cornea.  See  Eye,  and  its 
Appendages,  Diseases  of. 

KERATODERMIA.— Tylosis. 

KERATO-HYALIN.— The  substance,  the  exact 
nature  of  which  is  unknown,  deposited  in  the  cells 
of  the  deep  Malpighian  layer  of  the  skin  as  they 
become  changed  into  horny  cells.    See  Keratosis. 

KERATOSIS.— The  process  by  which  the  soft 
cells  of  the  Malpighian  layer  of  the  epidermis  are 
converted  into  horny  cells,  a  process  accompanied 
by  the  deposition  of  kerato-hyalin  in  their  interior. 

KERION  (ktip'lov,  a  honeycomb). — Synon.  : 
Tinea  Ke>-io7i  ;  Kerion  Celsi. — A  term  applied  to  a 
pustular  folliculitis  of  a  scalp  affected  with  ring- 
worm. The  inflamed  area  occurs  in  the  form  of 
one  or  several  blotches  of  a  deep  red  colour,  promi- 
nent, and  dotted  over  with  yellow  spots — the  aper- 
tures of  the  empty  hair-follicles,  which  exude  a 
copious  niuco-purulent  fluid.  The  yellow  spots  are 
converted  into  tumid  hollows  of  distended  follicles 
by  the  swelling  of  the  inflamed  skin  around  them. 
Another  feature  of  the  disease  is  the  actual  destruc- 
tion of  the  hair-follicles,  and  the  subsequent  baldness 
of  the  aftected  part.  The  production  of  an  '  arti- 
ficial kerion '  by  the  application  of  croton  oil  to 
the  scalp  is  one  of  the  methods  of  treatment  of 
tinea  tonsurans.    See  Tinea  Trichophytina. 

John  Harold. 

KERNIG'S  SIGN. — A  temporary  rigidity  occur- 
ring in  the  flexors  of  the  knee  which  can  be  induced 
in  all  cases  of  spinal  meningiLis  by  flexing  the  thigh 
to  a  right  angle.  In  this  position  the  leg  cannot 
be  fully  extended  upon  the  thigh. 

KIDNEY,  Diseases  of  the.— The  diseases  of 
the  kidney  will  be  considered  in  the  following 
order  : — 

Abscess,  p.  821. 

Amyloid  Disease,  p.  821. 

Anomalies,  p.  822. 


Atrophy,  p.  823. 

Consecutive  Inflammation,  p.  823. 
Cystic  Disease,  p.  827. 
Embolism,  p.  828. 
Fatty  Disease,  p.  829. 
Granular  Kidney,  p.  829. 
Heemorrhage,  p.  831. 
Hydatid  Disease  of,  p.  831. 
Hyperaemia,  p.  832. 
Hypertrophy,  p.  833. 
Inflammation  of,  p.  833. 
Inflammation  of  Pelvis  of,  p.  834. 
Malformations,  p.  822. 
Malpositions,  p.  S35. 
Morbid  Growths,  p.  836. 
Parasites,  p.  838. 
Syphilis  of,  p.  838. 
Thrombosis  of,  p.  838. 
Tuberculosis  of,  p.  838. 

The  following  is  a  list  of  articles  on  cognate 
subjects  which  appear  in  their  alphabetical  position 
in  other  parts  of  the  Dictionary  : — Actinomycosis  j 
Albuminuria  ;  Albumosuria  ;  Bright's  Dis- 
ease ;  Concretions  ;  Chyluria  ;  Diabetes 
Mellitus;  Diuretics;  Dropsy;  H.ematuria; 
h/-emoglobinuria  ;  lithontriptics  ;  neph- 
RALGIA ;  OxALic-AciD  Diathesis  ;  Pain  in 
Visceral  Disease  ;  Perinephritis  ;  Phospha- 
TURiA;  Polyuria;  Renal  Calculus  ;  Uremia; 
Urinary  Deposits  ;  Urine,  Morbid  Conditions 
of. 

General  Considerations. — The  effects  pro- 
duced by  renal  disease  may  generally  be  classified 
under  three  heads  :  ( I )  the  local  effects  produced  in 
the  kidney  itself  ;  (2)  the  changes  produced  in  the 
composition  of  the  urine  ;  and  (3)  certain  remote 
effects  produced  on  the  body  at  large. 

1.  The  local  effects,  such  as  the  production  of  a 
tumour  or  the  development  of  cysts,  or  the  presence 
of  one  or  more  of  the  varieties  of  renal  pain,  will  be 
discussed  under  the  lieadings  of  the  individual 
diseases. 

2.  Changes  in  the  Urine. — The  urinary  changes 
produced  by  renal  diseases  will  be  discussed  in  the 
article  Urine,  Morbid  Conditions  of. 

3.  Effects  produced  by  Renal  Disease  on  the  Body 
generally. — These  may  be  classified  as  follows: 
(I)  Nutritional. — The  nutrition  of  the  body  gene- 
rally suffers  in  renal  disease,  partly  owing  to  the  in- 
terference with  digestion  and  absorption,  but  appa- 
rently also  indirectly  owing  to  an  action  of  the  renal 
tissue  on  the  metabolism  of  the  body  generally, 
inasmuch  as  the  experimental  removal  of  a  large 
amount  of  the  renal  tissue  is  followed  by  a  con- 
dition of  extreme  wasting  accompanied  by  the 
excretion  of  a  copious  urine  containing  an  increased 
quantity  of  urea.  In  renal  disease  wasting  is  often 
a  prominent  feature,  quite  out  of  proportion  to  any 
gastric  disturbance,  nausea,  vomiting,  or  diarrhoea 
produced  by  the  malady.  In  granular  kidney  and 
other  destructive  diseases  of  the  renal  substance 
wasting  is  a  prominent  feature.  F'urther  the  tem- 
perature of  the  body  is  often  subnormal  in  renal 
disease. 

(2)  Resisting  power. — The  resistance  of  the  tissues 
to  microbic  infection  in  renal  disease  is  undoubtedly 
diminished,  and  this  is  one  of  the  reasons  why  such 
patients  are  so  liable  to  secondary  inflammations. 
The  most  common  secondary  infections  in  renal 
diseases  are  pericarditis,  pleurisy,  peritonitis,  and 
pneumonia. 
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(3)  Dropsy. — Dropsy  is  a  prominent  feature  in 
some  forms  of  renal  disease,  but  is  not  present  in  all, 
being  more  especially  characteristic  of  Bright's 
disease  in  its  acute  form  and  in  one  form  of  chronic 
Bright's  disease,  the  so-called  large  white  kidney. 
It  is  less  frequently  seen  in  the  granular  kidney,  the 
contracted  white  kidney,  and  cystic  kidney.  Pa- 
tients with  renal  disease  may  suffer  not  only  from 
renal  dropsy  but  also  from  cardiac  dropsy  owing  to 
the  development  of  secondary  cardiac  complica- 
tions. Dropsy  in  renal  disease  is  invariably  accom- 
panied by  a  diminution  in  the  quantity  of  urine 
excreted ;  but  this  is  not  its  cause,  as  is  shown  by  the 
fact  that  complete  suppression  may  occur  in  a  num- 
ber of  renal  diseases  without  the  development  of 
dropsy.  Therefore  it  is  quite  possible  that,  even  in 
acute  Bright's  disease  and  chronic  Bright's  disease 
where  dropsy  is  such  a  prominent  feature,  this 
symptom  does  not  owe  its  origin  to  the  mere  diminu- 
tion in  the  quantity  of  urine  excreted.  It  is  more 
probable  that  the  scanty  excretion  of  urine  is  the 
result  of  the  dropsy  than  its  cause.  Renal  dropsy 
is  characterised  by  involving  the  subcutaneous 
tissues,  especially  the  scrotum,  the  sacrum,  and  the 
subcutaneous  tissues  of  the  face.  Where  it  is  large 
in  amount  there  is  also  dropsy  in  the  serous  cavities 
and  even  the  solid  organs,  more  especially  the 
lungs  and  the  brain.  The  dropsical  fluid  in  renal 
disease  contains  only  a  small  amount  of  proteid 
matter,  often  not  more  than  i  per  cent.,  Init  large 
quantities  of  nitrogenous  extractives,  especially 
urea. 

(4)  Cardio-vascula7-  lesions.  —  In  many  renal 
diseases  the  heart,  especially  the  left  ventricle, 
undergoes  hypertrophy,  and  the  arteries,  not  only 
of  the  kidney  but  of  the  body  generally,  are  thickened 
by  changes  in  all  their  coats.  The  sub-endothelial 
coat  presents  the  most  characteristic  changes,  owing 
to  a  very  great  increase  in  the  amount  of  elastic 
tissue  and  the  development  of  loose  fibrous  tissue 
between  the  elastic  laminae.  It  is  not  unusual  for 
the  inner  coat  to  equal  in  thickness  the  middle  and 
the  outer.  The  thickening  of  the  inner  coat  is  not 
uniform,  and  frequently  involves  only  one  portion 
of  the  circumference  of  a  vessel.  The  larger  arteries 
have  their  adventitia  increased  in  amount,"  and  the 
medium -sized  arteries,  in  addition  to  presenting  the 
changes  described  above,  may  have  a  well-marked 
increase  in  their  muscular  coat.  The  changes  in 
the  inner  coat  are  often  most  marked  in  the  vessels 
of  the  kidney  itself,  but  considerable  variations  are 
found  in  the  degree  of  the  degeneration  in  the  renal 
vessels  and  in  those  of  the  body  generally.  These 
arterial  lesions  are  limited  to  cases  of  chronic  renal 
disease,  and  are  best  marked  in  chronic  Bright's 
disease  and  in  the  granular  kidney. 

The  degree  of  development  of  cardiac  hypertrophy 
and  of  the  arterial  lesions  is  not  entirely  dependent 
on  the  diminution  in  size  of  the  kidney,  as  extreme 
forms  of  contracted  white  kidney  and  even  of  the 
granular  kidney  are  seen  where  the  cardiac  hyper- 
trophy is  small  in  amount  and  the  arterial  lesions 
less  developed  than  in  other  cases  where  the  renal 
lesion  is  less  marked. 

Speaking  generally  the  arterial  lesions  are  such 
as  may  be  correlated  with  the  high  pressure.  Some 
pathologists  have  thought  that  the  arterial  lesions 
are  primary  and  that  the  cardiac  hypertrophy  is  in- 
duced secondarily  to  them,  others  that  the  cardiac 
hypertrophy  is  primary  and  that  the  arterial  lesions 
are  such  as  would  be  produced  as  a  result  of  the 


increased  arterial  pressure.  Arterial  lesions  may 
often  be  detected  on  ophthalmoscopic  examination 
by  the  undue  rigidity  and  thickness  of  the  retinal 
arteries.  These  arterial  lesions  are  not  seen  usuailly 
in  such  destructive  diseases  as  cystic  kidney  and 
hydronephrosis,  notwithstanding  that  the  quantity 
of  renal  tissue  is  greatly  diminished.  This  affords 
a  further  reason  for  thinking  that  their  production 
is  not  entirely  dependent  on  mere  destruction  of 
renal  tissue. 

(5)  Uremia  is  the  name  given  to  the  toxic  state 
liable  to  supervene  in  almost  all  forms  of  destructive 
renal  disease,  and  is  considered  elsewhere.  See 

UR/EMIA. 

KIDNEY,  Abscess  of. — Suppuration  in  the 
svibstance  of  the  kidney  may  exist  in  the  form  of  a 
number  of  diffused  abscesses  of  small  size,  or  as  a 
single  abscess  of  larger  size.  The  former  condition 
is  most  usually  seen  in  so-called  '  surgical '  kidney 
[sec  Kidney,  Consecutive  Inflammation  of),  the 
latter  as  the  result  of  infective  embolism.  Infec- 
tive embolism  may,  however,  give  rise  to  multiple 
abscesses  of  small  size  as  in  malignant  endocarditis. 
Where  a  single  abscess  is  present  without  known 
cause,  it  is  generally  the  result  of  infection  from 
some  other  part  of  the  body.  An  abscess  in  the 
kidney  may  either  rupture  into  the  pelvis  and  so  be 
spontaneously  evacuated,  or  it  may  perforate  the 
capsule  and  form  a  perinephric  abscess.  See  Peri- 
nephritis. 

Renal  abscess  may  be  suspected  and  diagnosed  if, 
some  days  after  the  occurrence  of  a  rigor  and  renal 
pain,  a  considerable  quantity  of  pus  suddenly  ap- 
pears in  the  urine.  Cases  of  single  abscess  of  the 
kidney  which  rupture  into  the  renal  pelvis  fre- 
quently recover  completely.  Where  the  abscesses 
are  multiple  the  prognosis  is  more  serious  owing  to 
the  underlying  condition. 

KIDNEY,  Amyloid  Disease  of.— Etiology 
AND  Morbid  Anatomy. — Sec  Amyloid  Disease. 

Symptoms. — The  onset  of  the  disease  is  gradual, 
and  frequently  the  first  manifestation  of  the  disorder 
is  the  passage  of  an  increased  quantity  of  urine. 
The  urine  is  of  low  specific  gravity,  and  it  is  stated 
that  at  the  actual  onset  of  the  disease  it  is  free  from 
albumen.  Soon,  however,  albumen  is  present  in 
variable  amount,  but  usually  where  the  quantity  of 
urine  is  greatly  increased  the  percentage  amount  ot 
albumen  is  small,  although  greater  than  that  seen 
in  the  granular  kidney.  One  hundred  ounces  of 
urine  may  be  secreted  in  the  twenty-four  hours,  and 
cases  have  been  described  where  two  hundred 
ounces  have  been  passed.  In  such  cases  the 
quantity  of  urea  secreted  in  the  twenty-four  hours 
is  not  markedly  diminished  ;  the  urine  contains  but 
few  casts,  and  these  are  usually  hyaline.  In  another 
form  of  the  disease  the  clinical  picture  is  quite 
different ;  dropsy  is  a  marked  feature,  often  re- 
sembling in  its  distribution  the  cardiac  form  of 
dropsy  more  closely  than  that  seen  in  Bright's 
disease.  Cases  of  amyloid  disease,  however,  may 
be  seen  where  the  general  subcutaneous  dropsy  is 
marked  in  amount  and  very  similar  in  distribution 
to  that  of  Bright's  disease.  In  such  cases  the 
quantity  of  urine  is  diminished,  and,  although  its 
specific  gravity  may  still  remain  low  and  its  colour 
pale,  such  urine  may  contain  large  quantities  of 
albumen.  All  gradations  are  seen  between  cases 
where  a  copious  urine  containing  but  a  trace  of 
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albumen  is  secreted  and  those  in  which  the  amount 
of  urine  is  small  but  loaded  with  albumen.  In  the 
latter  form  of  the  disease  granular  and  hyaline 
casts  are  more  abundant,  and  in  some  instances 
casts  giving  the  amyloid  reaction  with  iodine  have 
been  detected.  The  duration  of  both  forms  of  the 
disease  is  uncertain,  as  it  is  so  largely  dependent 
on  the  course  of  the  original  malady  producing  it, 
but  the  latter  variety  may  last  for  as  long  as  two 
years,  and  the  more  chronic  for  six.  The  other 
symptoms  produced  may  be  largely  masked  by  those 
dependent  on  the  original  malady,  but  anaemia  and 
wasting  are  usually  marked  features,  and  uraemia  is 
by  no  means  uncommon  as  a  fatal  complication. 
The  fatal  issue  is  more  dependent  on  the  original 
disease  than  on  the  amyloid  degeneration  of  the 
kidneys  produced  by  it.  In  some  instances  changes 
in  the  fundus  oculi  similar  to  those  seen  in  chronic 
Bright's  disease  occur. 

Diagnosis. — The  condition  often  resembles  one 
of  the  various  forms  of  Bright's  disease.  The  exist- 
ence either  of  polyuria  with  slight  albuminuria,  or  of 
scanty  urine  with  marked  albuminuria  and  dropsy, 
without  any  signs  of  cardiac  enlargement  or  arterial 
thickening  or  degeneration,  is  most  suggestive  of 
amyloid  disease,  especially  if  the  spleen  and  the  liver 
be  enlarged.  In  cases  of  pyelitis  the  existence  of 
marked  albuminuria  out  of  proportion  to  the  amount 
of  pus  in  the  urine  is  very  suggestive  of  the  exist- 
ence of  this  complication.  It  is  important  to 
recognise  the  presence  of  amyloid  degeneration  in 
cases  of  pyelitis,  as  the  existence  of  this  renal  com- 
plication may  materially  influence  the  prognosis  and 
the  results  of  any  operative  interference  for  the 
relief  of  the  pyelitis.  It  is  not  uncommon  for  fatal 
uraemia  to  occur  as  a  result  of  surgical  exploration 
when  the  kidneys  are  affected  with  amyloid  disease 
as  a  complication  of  pyelitis. 

The  prognosis  depends  very  largely  on  that  of 
the  disease  causing  this  complication.  In  some 
instances  the  successful  treatment  of  the  underlying 
malady  is  followed  by  the  disappearance  of  the 
amyloid  disease,  and  in  nearly  every  case  by  its 
arrest. 

Treatment. — The  treatment  is  similar  in  most 
respects  to  that  of  Bright's  disease,  except  that, 
unless  complications  such  as  uraemia  or  dropsy 
are  present,  the  disease  requires  a  more  liberal  diet 
than  that  ordered  in  Bright's  disease,  as  it  is 
essential,  owing  to  the  existence  of  a  debilitating 
malady  such  as  suppuration  or  bone-disease,  that  a 
nourishing  diet  should  be  given.  Further,  the 
amyloid  disease,  unless  very  far  advanced,  is  not 
one  which  greatly  interferes  with  the  excretory 
powers  of  the  kidney,  and  there  is  not  therefore  the 
reason  for  diminishing  the  nitrogenous  ingesta  as  is 
so  often  necessary  in  other  renal  diseases.  See 
Amyloid  Disease. 

KIDNEY,  Anomalies  of. — Kidneys  may  pre- 
sent three  kinds  of  anomaly  :  in  number,  in  form, 
or  in  position,  although  two  or  more  of  these  are 
frequently  combined.  See  Kidneys,  Malpositions 
of. 

Anojtialies  in  Nitmber. — Both  kidneys  may  be 
absent  during  fretal  life,  but  as  this  condition  is 
incompatible  with  the  maintenance  of  life,  it  is  only 
of  developmental  interest.  One  or  more  super- 
numerary kidneys  may  be  present,  but  this  anomaly 
is  very  rare.  One  kidney  only  may  be  present. 
This  may  depend  on  the  fusion  of  two  originally 


distinct  organs,  or  on  the  absence  or  atrophy  of  the 
second.  If  one  organ  is  congenitally  absent,  no 
traces  of  the  renal  vessels  or  of  the  ureter  are  found 
on  that  side  ;  but  if  it  has  undergone  atrophy  during 
foetal  or  early  extra-uterine  life,  a  remnant  of  vary- 
ing size  is  always  present.  In  the  congenital  cases 
the  atrophied  kidney  is  frequently  found  to  have 
been  developed  in  an  anomalous  manner,  so  that  the 
glomeruli  or  the  convoluted  tubules  may  be  absent. 
When  the  atrophy  has  resulted  from  pathological 
changes  occurring  after  birth,  the  renal  artery  may 
be  found  occluded  or  the  ureter  obstructed  ;  and  the 
atrophied  kidney  will  contain  remains  of  altered 
convoluted  tubules  and  glomeruli,  together  with  a 
large  amount  of  fibrous  tissue.  Where  the  atrophy 
is  of  congenital  origin,  the  single  kidney  that  is 
present  is  often  considerably  above  the  weight  of 
two  normal  kidneys.  In  some  cases  these  single 
kidneys  may  weigh  as  much  as  a  pound.  The  pre- 
sence of  a  single  large  kidney  is  of  no  great  clinical 
importance,  except  that  it  materially  increases  the 
gravity  of  certain  renal  diseases  such  as  calculus  ; 
such  kidneys  are,  moreover,  not  uncommonly 
affected  by  Bright's  disease.  In  some  instances  the 
existence  of  a  single  large  normal  kidney  in  a  patient 
complaining  of  abdominal  symptoms  has  been 
erroneously  diagnosed  as  a  renal  tumour. 

A  single  kidney  resulting  from  the  fusion  of  two 
primary  separate  organs  will  be  considered  under 
anomalies  in  form. 

Anomalies  of  the  renal  vessels,  especially  of  the 
arteries,  are  very  common,  and  are  of  some  import- 
ance to  the  surgeon.  Thty  may  lead  to  the  pro- 
duction of  hydronephrosis,  by  causing  obstruction  to 
the  ureter.  Anomalies  of  the  ureter  may  also  lead 
to  the  production  of  hydronephrosis.  See  Hydro- 
nephrosis. 

Anomalies  in  Form. — The  commonest  malforma- 
tion of  the  kidney  is  for  the  lobulation,  which  is 
so  characteristic  of  the  fcetal  kidney,  to  be  more 
marked  in  the  adult  than  usual.  In  cases  in  which 
the  lobulation  is  extremely  well  marked  the  organ 
is  often  malformed  in  other  ways,  so  as  to  be  con- 
siderably longer  than  normal.  It  is  not  uncom- 
mon for  one  extremity  of  the  kidney,  especially  the 
lower,  to  show  marked  lobulation,  and  in  some 
instances  a  portion  of  the  lower  extremity  may  be 
partially  separated  from  the  remaining  kidne)'  sub- 
stance. The  horse-shoe  kidney  is  also  not  uncom- 
monly met  with.  In  this  condition  the  two  kidneys 
are  united  by  a  bridge  of  renal  tissue,  usually  joining 
their  two  lower  extremities.  The  kidney  generally 
is  ill-shapen,  and  lobulation  is  well  marked.  In 
cases  of  horse-shoe  kidney  the  arrangement  of 
vessels  is  anomalous,  a  number  of  arteries  entering 
the  concave  margin  of  the  kidney  and  also  the 
anterior  surface.  The  ureters  usually  pass  down 
over  the  front  of  the'kidney.  In  some  instances  the 
horse-shoe  kidney  is  really  spurious,  the  bond  of 
union  being  composed  of  fibrous  tissue. 

Other  instances  of  malformation  of  the  kidney 
are  afforded  by  the  union  of  the  two  kidneys  end  to 
end,  producing  the  so-called  '  sigmoid  kidney.'  In 
very  rare  instances  the  two  kidneys  are  fused  b)' 
their  surfaces,  forming  what  has  been  called  the 
'  disc-shaped  kidney. '  In  both  these  rare  malfor- 
mations the  two  ureters  are  found  on  one  side  of 
the  body,  but  they  are  distinguished  from  the  con- 
dition of  double  ureter  by  the  fact  that  one  crosses 
to  the  opposite  side,  and  they  both  open  in  the 
normal  positions  in  the  bladder. 
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Malformations  of  the  ureter  and  renal  pelvis  are 
not  uncommon.  A  double  ureter  may  sometimes 
exist,  but  more  often  an  apparently  double  ureter  is 
rcallyjthe  result  of  the  non-union  of  two  of  the  calices. 
The  pelvis  of  the  kidney  may  be  uncommonly  large 
and  join  a  normal  or  unnaturally  small  ureter. 
Cases  are  sometimes  seen  in  which  the  ureters  and 
the  pelvis  of  the  kidney  are  dilated  and  the  kidney- 
substance  itself  malformed,  the  appearances  being 
such  as  to  resemble  those  of  hydronephrosis.  Some 
such  instances  are  dependent  on  congenital  obstruc- 
tions in  the  lower  part  of  the  urinary  tract  and  even 
on  phimosis,  but  instances  occur  where  no  cause  for 
the  dilatation  of  the  pelvis  and  ureters  can  be  found. 

Malformations  are  of  no  great  clinical  importance 
except  in  so  far  that  certain  of  them  predispose  to 
disease,  e.g.  anomalies  of  the  pelvis  and  ureters  to 
hydronephrosis,  and  dilatation  of  the  ureter  to 
pyelo-nephritis.  The  presence  of  such  anomalies 
as  a  horse-shoe  kidney  or  single  fused  kidney  may 
lead  to  errors  of  diagnosis,  from  the  detection  of  a 
mass  which  is  erroneously  interpreted  as  a  new  for- 
mation. Further,  in  rare  instances,  a  horse-shoe 
kidney  has  exerted  sufficient  pressure  on  the  vena 
cava  to  cause  thrombosis  of  this  vessel. 

KIDNEY,  Atrophy  of.— This  term  is  best  re- 
stricted to  a  condition  where  the  diminution  in  the 
si/.e  of  the  kidney  is  the  only  morbid  process.  The 
extreme  forms  of  atrophy  of  the  kidney  involve 
only  one  organ.  In  such  cases  the  kidney  may  still 
retain  its  normal  shape,  but  may  not  be  more  than 
half  an  inch  in  its  longest  diameter.  All  intermediate 
sizes  between  this  and  the  normal  may  be  found. 

At  least  three  forms  of  atrophy  may,  therefore, 
be  recognised :  (l)  of  developmental  origin;  (2)  from 
arterial  occlusion  ;  (3)  from  obstruction  of  the 
ureter.  The  atrophy  is  often  of  congenital  origin, 
and  associated  with  some  anomaly  in  development 
(ii'e  above).  The  renal  artery  in  some  cases  is  ex- 
ceedingly narrow,  either  throughout  its  whole  course 
or  at  one  spot  only,  and  atrophy  thus  seems  to  result 
from  diminution  in  its  calibre.  Obstruction  of  the 
ureter  will  also  account  for  some  cases,  as  there  is 
experimental  evidence  to  show  that  if  the  hydro- 
nephrosis produced  by  obstruction  of  the  ureter  be 
drained,  a  very  perfect  form  of  atrophy  of  the 
kidney  results. 

The  tubules  in  cases  of  atrophy  of  the  kidney 
frequently  contain  epithelium,  which  has  under- 
gone hyaline  degeneration,  and  is  of  glass-like 
appearance.  A  similar  change  in  the  epithelium  is 
seen  when  the  atrophy  is  produced  experimentally 
by  ligature  of  the  ureter. 

If  the  term  '  atrophy  '  be  used  in  its  more  general 
sense,  atrophy  of  the  kidney  is  seen  in  hydro- 
nephrosis, in  the  granular  kidney,  in  the  contracted 
form  of  Bright's  disease,  and  occasionally  even  in 
the  amyloid  kidney.  In  all  these  conditions  the 
diminution  in  the  size  of  the  organ  is  largely  de- 
pendent on  the  contraction  and  collapse  of  great 
numbers  of  the  renal  tubules. 

Partial  atrophy  of  the  kidney  is  a  term  applied  to 
the  diminution  in  the  size  of  the  organ  which 
follows  embolism — the  absorption  of  a  necrotic 
infarct  often  causing  a  considerable  diminution  in 
the  si/.e  of  the  organ  accompanied  by  much 
scarring.  John  Rosk  Braui-orii. 

KIDNEY,  Consecutive  Inflammation  of.— 
Under  this  term  are  included  the  various  patho- 


logical conditions  which  may  affect  the  kidney  as 
the  result  of  disease  or  injury  of  the  lower  parts  of 
the  urinary  tract.  The  ver}'  inappropriate  name 
'  Surgical  Kidney '  is  very  frequently  applied  to 
that  form  of  consecutive  inflammation  of  the  kid- 
neys in  which  scattered  foci  of  suppuration  are 
found  in  one  or  both  organs. 

Pathology. — Diseases  of  the  lower  urinary- 
tract  may  react  upon  the  kidneys  in  two  important 
ways  :  ( I )  by  obstructing  the  passage  of  the  urine, 
and  so  causing  abnormal  tension  in  the  whole 
urinary  tract  above  the  obstruction,  and  (2)  by  the 
extension  of  infective  processes  to  the  kidneys  from 
the  bladder.  Further,  it  is  possible  that  certain 
phenomena  occasionally  accompanying  affections  of 
the  lower  parts  of  the  urinary  tract  may  result  from 
reflex  disturbances  of  the  renal  circulation. 

1.  Obstruction  to  the  passage  of  urine  may  occur 
in  the  ureters  from  congenital  malformation,  from 
impaction  of  a  calculus,  or  from  the  pressure  of  a 
tumour.  It  may  occur  at  the  vesical  orifice  of  the 
ureter  from  thickening  of  the  wall  of  the  bladder 
in  hypertrophy,  from  thickening  and  induration  of 
the  submucous  tissue  and  swelling  of  the  mucous 
membrane  in  chronic  cystitis,  or  from  the  growth 
of  a  tumour  around  the  orifice.  Obstruction  to 
the  passage  of  urine  from  the  ureters  into  the 
bladder  also  results  from  any  condition  in  which 
the  bladder  is  unable  completely  to  empty  itself,  as 
in  hypertrophy  of  the  prostate  and  in  certain  forms 
of  paralysis.  Stone  in  the  bladder  causes  obstruc- 
tion at  the  orifices  of  the  ureters  by  the  chronic 
cystitis  to  which  it  gives  rise,  while  stricture  of  the 
urethra  acts  in  the  same  way  and  by  occasioning 
muscular  hypertrophy  of  the  bladder-wall. 

In  the  large  majority  of  cases,  whatever  be  the 
exact  nature  of  the  obstruction,  the  valvular  orifices 
of  the  ureters  do  not  become  incompetent,  and  the 
only  force  concerned  in  the  dilatation  of  the  ureter 
and  pelvis  of  the  kidney  is  the  force  of  the  renal 
secretion.  F.xceptionally,  however,  if  the  bladder 
is  thin  and  dilated,  or  the  vesical  orifice  of  the 
ureter  is  enlarged  by  ulceration,  regurgitation  of 
urine  from  the  bladder  into  the  ureters  may  occur. 

2.  The  acute  inflammation  of  the  kidneys  which 
so  frequently  determines  the  fatal  issue  in  diseases 
and  injuries  of  the  lower  urinary  tract  is  due  to  the 
infection  of  the  kidneys  by  pathogenic  micro- 
organisms. This  renal  infection  is  in  the  large 
majority  of  cases  preceded  by  the  occurrence  of 
cystitis,  and  one  or  more  of  the  organisms  asso- 
ciated with  this  condition  are  present  in  the  urine. 
Of  these  organisms,  the  most  important,  especially 
in  so  far  as  the  secondary  renal  infection  is  con- 
cerned, is  the  Bacillus  coli  communis.  But  other 
pyogenic  organisms  may  be  present,  and  very 
frequently  the  infection  is  a  mixed  one  {see  Pyo- 
genic Bacteria).  The  pyogenic  organisms  are 
often  associated  with  others,  such  as  the  Micro- 
coccus urete,  causing  decomposition  of  urea  with 
ammoniacal  change  in  the  urine.  This  condition 
of  the  urine  is  often  present,  but  the  organisms 
which  cause  it  are  not  to  be  regarded  as  essential 
elements  in  the  secondary  infection  of  the  kidneys. 
It  is  undoubtedly  true  that  ammoniacal  urine  may 
be  found  in  the  pelvis  of  the  kidney,  but  secondary 
nephritis  may  occur  in  cases  in  which  the  urine  has 
throughout  been  acid  in  reaction. 

The  most  common  route  by  which  the  infection 
of  the  kidney  takes  place  is  the  lumen  of  the 
ureter.    From  what  has  been  said  above  it  will  be 
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seen  that  it  is  only  in  exceptional  cases  that  the 
infection  is  due  to  actual  regurgitation  of  infected 
urine  from  the  bladder  into  the  ureter  ;  in  the 
absence  of  such  regurgitation  invasion  by  micro- 
organisms is  doubtless  favoured  by  the  existence  of 
catarrhal  inflammation  of  the  pelvis  of  the  kidney 
and  of  the  ureter,  in  consequence  of  which  threads 
of  mucus  may  occupy  the  vesical  orifice  of  the 
ureter  ;  along  these  the  organisms  find  their  way 
to  the  upper  urinary  passages,  finally  extending 
into  the  substance  of  the  kidneys,  where  they  rnay 
be  demonstrated  in  the  renal  tubules. 

Secondly,  the  infection  of  the  kidneys  from  the 
lower  urinary  tract  may  occur  by  way  of  the  lym- 
phatics. Lindsay  Steven  long  ago  demonstrated 
by  injection  the  continuity  of  the  lymphatics  of  the 
bladder  with  those  of  the  ureter,  and  these  again 
with  lymphatics  in  the  superficial  part  of  the  cortex 
of  the  kidney  and  beneath  the  capsule  ;  and  in  a 
fatal  case  of  cystitis  he  demonstrated  the  presence 
of  micro-organisms  in  the  whole  length  of  this 
lymphatic  tract.  Such  a  mode  of  infection  may 
serve  to  explain  certain  cases  of  secondary  suppura- 
tive nephritis  not  accompanied  by  pyelitis. 

Thirdly,  suppuration  in  the  kidney  secondary 
to  an  infective  process  in  the  lower  urinary  tract 
may  result  from  a  blood-infection,  and  thus  be 
pyemic  in  nature.  Such  a  renal  infection  is 
in  no  way  different  from  that  which  may  follow 
infective  processes  not  occurring  primarily  in  the 
urinary  tract,  and  will  not  be  further  considered 
here. 

Certain  phenomena  occasionally  arising  as  com- 
plications of  various  injuries  and  diseases  of  the 
lower  urinary  tract  were  at  one  time  attributed  to 
reflex  disturbances  of  the  renal  circulation.  Among 
the  phenomena  especially  liable  to  occur  after  such 
procedures  as  the  passage  of  a  catheter  or  the 
dilatation  of  a  stricture,  which  have  been  explained 
in  this  way,  are  :  ( I )  fatal  suppression  of  urine 
associated  with  intense  congestion  of  the  kidneys  ; 
(2)  temporary  arrest  of  the  secretion  of  the  kidneys 
followed  by  hasmaturia  ;  and  (3)  the  occurrence  of 
rigors.  Although  the  possibility  of  the  occurrence 
of  a  reflex  disturbance  of  the  renal  circulation  in 
such  cases  has  not  been  disproved,  there  is  increasing 
evidence  in  support  of  the  view  that  these  rapidly 
developed  and  often  fatal  complications  are  the 
result  of  a  general  infection  or  toxaemia.  As  a 
striking  instance  of  such  a  rapid  infection,  may  be 
mentioned  a  case  recorded  by  Albarran.  A  young 
man,  upon  whom  internal  urethrotomy  had  been 
performed  for  stricture  of  the  urethra,  had  a  violent 
rigor  one  hour  and  a  half  after  the  operation,  the 
temperature  rising  to  104 -4°  F.  Further  rigors 
occurred,  and  the  patient  died  twelve  hours  after 
the  operation.  The  Bacillus  coli  communis  was 
found  in  the  blood,  in  the  whole  length  of  the 
urinary  tract,  and  in  the  different  organs.  The 
congested  state  of  the  kidneys  may  in  such  cases  be 
the  result  of  a  general  toxaemia,  and  not,  as  formerly 
supposed,  of  a  simple  reflex  disturbance. 

Anatomical  Characters.  —  The  consecutive 
inflammations  of  the  kidneys  are  met  with  in  four 
forms. 

I.  Chronic  interstitial  inflammation,  foUoived 
by  absoj-ption  of  the  medullary  portion,  and  later 
by  stretching  and  thinning  of  the  cortex,  without 
pyelitis. —  This  condition  is  the  uncomplicated 
effect  of  obstruction  to  the  free  flow  of  urine,  and 
of  the  consequent  increased  urinary  pressure.    It  is 


most  frequently  met  with  in  cases  of  pressure  on 
the  ureter  from  without.  In  diseases  of  the  bladder 
and  urethra  it  is  almost  always  complicated  by  an 
acute  attack  of  interstitial  inflammation,  which  is 
the  immediate  cause  of  death,  and  which  more 
or  less  conceals  the  appearances  about  to  be  de- 
scribed. In  the  early  stage  there  is  slight  dilatation 
of  the  ureter  and  pelvis  of  the  kidney.  The  kidney 
itself  is  increased  in  size ;  the  capsule  separates 
without  difficulty,  but  may  leave  the  surface  some- 
what wanting  in  its  natural  smoothness.  The 
venous  stars  on  the  surface  are  often  clearly  marked, 
the  cortical  substance  being  of  a  pale  pinkish  white  or 
sometimes  yellowish  colour.  On  section  the  cortex 
is  found  to  be  wider  than  natural.  The  medullary 
portion  is  usually  pale,  like  the  cortex,  but  the  large 
veins  at  the  cortico-meduUary  junction  are  often 
distended  with  blood.  The  kidney-substance  is 
tougher  than  natural.  The  Malpighian  bodies  can 
usually  be  clearly  seen,  sometimes  as  red  dots. 
Microscopical  examination  shows  an  overgrowth  of 
the  interstitial  connective  tissue,  which,  especially 
around  the  Malpighian  bodies,  is  richly  cellular. 
The  epithelium  shows  no  change.  The  next  stage 
observed  is  commencing  absorption  of  the  medullary 
portion  ;  the  ureter,  pelvis,  and  calices  become 
still  more  distended  ;  the  papilla;  are  first  flattened, 
and  then  the  pyramids  become  hollowed  out.  This 
is  a  process  of  pure  alisorption,  there  being  no  ulcera- 
tion. The  cavity  formed  by  the  dilated  calyx,  and 
the  hollow  left  by  the  disappearance  of  the  pyramid, 
are  lined  by  a  continuous  smooth  layer  of  opaque 
white  mucous  membrane.  In  the  final  stages  the 
cortex  in  its  turn  becomes  thinned  and  stretched, 
until  at  last  the  whole  kidney  may  be  dilated  into 
a  large  sac,  one  side  of  which  is  smooth,  being 
formed  by  the  thickened  walls  of  the  dilated  pelvis, 
the  other  deeply  sacculated,  each  sacculus  corre- 
sponding to  a  lobe  of  the  kidney.  On  this  side 
the  wall  is  formed  of  the  thinned  and  stretched 
cortex,  sometimes  no  thicker  than  a  shilling,  to 
which  the  capsule,  now  thickened  and  opaque,  is 
firmly  adherent.  In  the  later  stages  the  microscope 
shows  the  same  abundant  small-cell  infiltration, 
with  the  development  of  a  greater  or  less  amount  of 
fibroid  tissue.  The  Malpighian  bodies  show  marked 
changes.  The  capsules,  instead  of  being  delicate 
and  membranous  in  structure,  become  greatly 
thickened,  apparently  by  dense  fibroid  tissue  formed 
around  them  in  concentric  layers.  As  this  change 
progresses  the  vessels  may  become  strangulated 
and  finally  obliterated  ;  the  glomerulus  then 
shrivels,  and  is  represented  by  a  circular  body 
almost  homogeneous  in  the  centre,  but  marked  by 
a  few  curved  lines  indicating  the  situation  of  the 
obliterated  vascular  tufts.  Around  this  centre  is 
a  concentrically  laminated  layer,  formed  by  the 
thickened  capsule.  Even  in  the  most  advanced 
stages  the  epithelium  of  the  convoluted  tubules 
shows  remarkably  little  change  beyond  being  some- 
what flattened. 

If  at  any  stage  obstruction  to  the  free  flow  of  the 
urine  be  removed,  the  process  ceases.  The  new 
tissue  between  the  tubules  undergoes  development 
into  dense  fibroid  tissue,  the  process  being  accom- 
panied by  great  contraction.  The  kidney,  from 
iDeing  increased  in  size,  may  thus  become  much 
smaller  than  natural,  excessively  toughand  puckered, 
and  irregular  in  form.  If  the  distension  have 
reached  the  most  extreme  stage  before  the  primary 
disease  is  relieved,  the  kidney  may  finally  be  repre- 
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sented  merely  by  a  small  nodule  of  dense  filiroid 
tissue. 

II.  Anile  diffuse  interstitial  ncpliritis  without 
suppuration. — In  this  variety  both  kidneys  are 
usually  affected.  The  kidney  is  increased  in  size, 
and  the  surrounding  fat  is  sometimes  cedematous 
and  adherent  to  the  capsule.  When  removed,  the 
capsule  separates  without  difficulty,  but  often  leaves 
the  surface  coarse  ;  it  is  somewhat  opaque,  and 
often  marked  with  ramifying  vessels.  The  surface 
is  usually  of  a  pale,  yellowish-white  colour,  often 
mottled  with  dark  red,  or  in  some  cases  the  red 
may  greatly  predominate.  The  mottling  often 
corresponds  to  the  bases  of  the  lobules  of  the  gland, 
some  of  which  are  paler  than  others,  in  consequence 
of  the  more  advanced  condition  of  the  interstitial 
inflammation.  On  section,  the  cortex  presents  the 
same  colour  and  mottled  appearance  as  the  surface, 
and  is  evidently  swollen.  The  pyramids  may  be 
pale,  but  are  often  dark  red,  contrasting  strongly 
with  the  paler  cortex.  The  Malpighian  bodies  are 
usually  clearly  visible,  and  may  show  on  the  cut 
surface  as  red  dots.  The  consistence  of  the  kidney 
is  unnaturally  soft,  unless  previously  to  the  acute 
attack  it  has  been  indurated  by  the  chronic  process 
first  described.  The  pelvis  may  be  merely  dilated, 
and  its  mucous  membrane  opaque,  but  more  com- 
monly it  is  marked  by  ramifying  vessels,  and  pre- 
sents evidence  of  chronic  congestion,  in  the  form 
of  pigmentation,  thickening,  and  induration.  In 
other  cases  it  is  intensely  injected,  sometimes 
covered  with  a  membranous  exudation  mixed  with 
phosphatic  deposit,  and  the  urine  it  contains  may 
be  foul  and  ammoniacal.  In  consequence  of  the 
pallor  of  the  kidney  sometimes  met  with  as  a  result 
of  the  emptying  of  the  vessels  after  death,  this  form 
of  kidney  may,  without  the  microscope,  be  con- 
founded with  the  large  white  or  the  fatty  kidney. 

On  microscopical  examination  the  following  con- 
ditions are  found.  Between  the  tubules  is  a  very 
abundant  cellular  exudation,  especially  around  the 
Malpighian  corpuscles.  So  far  the  condition  is 
merely  an  intensification  of  that  described  as  re- 
sulting from  increased  urinary  pressure.  The  change 
is  not  uniform  ;  in  one  part  the  renal  structure  may 
appear  almost  normal,  and  close  by  the  new  cells 
may  be  heaped  up  to  such  an  extent  as  nearly  to 
conceal  the  tubules.  In  the  pyramidal  portion  a 
similar  condition  is  met  with.  The  renal  epithe- 
lium throughout  is  slightly  more  cloudy  than  natural, 
and  somewhat  swollen,  but  the  nuclei  of  the  cells 
are  readily  to  be  seen  in  sections  prepared  in  the 
ordinary  way.  The  adhesion  of  the  epithelium  to 
the  membrana  propria  is  somewhat  lessened,  so  that 
unless  considerable  care  be  taken  it  will  wash  out 
in  preparing  the  specimen.  Fibrinous  casts  may 
be  seen  here  and  there  in  the  tubules  ;  and  occa- 
sionally small  round  cells,  resembling  those  outside 
the  tubules,  may  be  seen  within  them. 

III.  Acute  interstitial  nephritis  with  scattered 
points  of  suppuration. — Suppjtraii-rc  nephritis  or 
pyclo-nephritis. — This  form  of  inflammation  of  the 
kidney  is  the  usual  cause  of  death  in  fatal  cases  of 
disease  of  the  bladder  or  urethra,  in  which  infection 
of  the  contents  of  the  bladder  has  occurred.  It  thus 
comes  to  be  one  of  the  most  common  fatal  com- 
plications in  cases  of  injury  or  disease  of  the  spinal 
cord,  with  paralysis  of  the  bladder.  The  naked-eye 
appearances  are  the  following  :  The  surrounding  fat 
may  be  cedematous  and  unnaturally  adherent  to  the 
capsule.    The  whole  kidney  is  considerably  swollen, 


and  its  substance  soft.  The  capsule  is  opaque  and 
thickened,  and  marked  by  fine  ramiform  injection. 
It  separates  easily,  but  tears  the  kidney-substance  in 
so  doing.  As  it  peels  off,  yellowish-white  spots, 
surrounded  by  a  red  zone,  come  into  view.  Some 
of  these  are  minute  drops  of  pus  escaping  from  the 
small  abscesses  as  the  capsule  is  stripped  off,  others 
are  on  the  point  of  breaking  down  into  pus,  but  are 
still  solid.  These  abscesses  are  grouped  together  in 
areas  corresponding  to  the  bases  of  the  lobes  of  the 
kidney.  If  the  veins  can  be  recognised,  the  abs- 
cesses will  often  be  seen  to  correspond  to  the  points 
at  which  the  interlobular  veins  appear  on  the  surface. 
On  section,  the  cortex  is  seen  to  present  much  the 
same  appearance  as  in  the  last  form  of  kidney,  but 
in  addition  yellowish  streaks  are  seen  passing  from 
the  points  of  suppuration  deeply  into  the  cortex, 
and  often  into  the  medullary  portion.  These  streaks 
correspond  to  the  course  of  the  interlobular  vessels. 
They  differ  from  embolic  infarcts  in  their  great 
length  compared  with  their  breadth.  The  pelvis  is 
usually  in  a  condition  of  most  intense  inflammation  ; 
the  mucous  membrane  is  often  covered  with  a  layer 
of  exudation  mixed  with  phosphates,  and  the  con- 
tents, composed  of  urine,  blood,  and  mucus,  are  in 
some  cases  foul  and  ammoniacal.  Cases,  however, 
do  occur  in  which  a  similar  condition  of  suppura- 
tion in  the  kidney  is  met  with  without  pyelitis.  In 
these  it  is  probable  that  the  pyogenic  organisms 
reached  the  kidney  by  the  lymphatics. 

Occasionally  the  kidney  is  surrounded  by  a  large 
abscess,  arising  from  a  perforation  of  the  pelvis. 
More  frequently  one  of  the  superficial  abscesses  in 
the  cortex  bursts  beneath  the  capsule,  and  gives 
rise  to  a  large  collection  of  pus  separating  the 
capsule  from  the  kidney. 

The  microscope  shows  the  small-cell  infiltration 
between  the  tubules  in  a  still  more  intense  form 
than  in  the  varieties  before  described.  In  the  areas 
of  suppuration  the  kidney-substance  has  entirely 
disappeared,  and  its  place  is  occupied  by  leucocytes 
packed  closely  together.  In  the  central  parts  of 
these  accumulations  of  small  round  cells  the  inter- 
cellular substance  has  softened,  and  the  formation  of 
pus  has  taken  place.  The  amount  of  general  inter- 
stitial change  varies  considerably  :  sometimes  between 
the  areas  of  suppuration  the  kidney-substance  is 
almost  healthy,  in  other  cases  there  is  a  very  marked 
general  interstitial  inflammation.  The  epithelium 
shows  the  same  changes  as  in  the  last  variety. 

The  micro-organisms  which  cause  these  acute 
inflammations  of  the  kidney  are  found  chiefly  in  the 
renal  tubules,  and  in  many  instances  form  dense 
masses  completely  plugging  the  straight  tubules  and 
even  extending  into  the  convoluted  tubes  of  the 
cortex.  The  organisms  are  also  found  in  the  lymph- 
spaces  between  the  tubules  in  the  pale  streaks 
reaching  from  the  medulla  to  the  cortex  along  the 
course  of  the  interlobular  vessels.  In  pycemia  the 
organisms  are  very  commonly  seen  plugging  the 
looping  vessels  of  the  glomeruli,  and  occasionally 
some  have  found  their  way  into  the  tubules,  but  in 
the  acute  renal  inflammations  belonging  to  the 
group  under  consideration  the  organisms  are  not 
found  in  the  blood-vessels  unless  the  direct  infection 
of  the  kidney  from  the  lumen  or  lymphatics  of  the 
ureter  is  complicated  by  an  indirect  infection  through 
the  lilood-stream. 

IV.  The  cicatricial  kidney. — This  is  the  result 
of  recovery  from  one  of  the  preceding  conditions — 
probably  only  from  one  or  both  of  the  first  two,  as, 
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if  the  disease  reach  the  stage  of  suppuration,  the 
patient  is  hardly  lil:ely  to  survive.  The  kidney 
is  shrunken,  irregular  in  form,  and  marked  by  deep 
cicatrices.  The  substance  is  excessively  tough,  and 
the  capsule  firmly  adherent.  Small  cysts  may  be 
scattered  through  its  substance,  which  are  supposed 
to  result  from  strangulation  of  the  tubules.  The 
microscope  shows  a  great  excess  of  dense  fibroid 
intertubular  substance,  and  numerous  obliterated 
glomeruli. 

The  varieties  of  kidney  her^e  described  may  be 
combined  in  various  ways,  and  the  naked-eye  and 
microscropic  appearances  are  modified  accordingly. 
It  is  in  fact  more  usual  than  not  to  find  that  the 
acute  inflammatory  affections  occur  in  a  kidney 
already  more  or  less  altered  as  the  result  of  simple 
increase  of  tension.  Thus  a  dilated  kidney  may 
suffer  from  acute  diffuse  interstitial  inflammation, 
with  or  without  suppuration  ;  or  a  cicatricial  kidney 
may,  from  a  return  of  the  primary  disease,  again 
suffer  from  an  acute  attack. 

Symptoms. — Simple  chronic  interstitial  nephri- 
tis, with  dilatation  of  the  kidney  from  increased 
urinary  pressure,  gives  rise  to  but  few  symptoms, 
and  is  very  difficult  to  recognise.  The  most  im- 
portant signs  are,  that  the  quantity  of  urine 
secreted  is  increased,  and  its  specific  gravity 
lowered.  The  whole  urine  passed  in  twenty-four 
hours  should  be  collected,  and  the  specific  gravity 
taken.  There  may  be  a  trace  of  albumen,  or  it 
may  be  entirely  absent.  A  few  hyaline  casts  may 
be  present,  but  they  are  by  no  means  constant.  The 
exact  state  of  the  urine  is  often  concealed  by  the 
mucus,  blood,  and  pus  from  the  lower  urinary 
tract.  It  is  surprising  how  much  urine  is  secreted 
by  a  kidney  which  is  reduced  to  a  mere  sac,  with 
no  pyramids  and  a  cortex  no  thicker  than  a 
shilling.  In  some  cases  the  distended  kidney  may 
be  recognised  by  palpation,  but  this  is  not  common. 
It  is  not  accompanied  by  hypertrophy  of  the  heart, 
nor  by  marked  increase  of  the  arterial  tension. 

Although  in  itself  not  productive  of  definitive 
symptoms,  this  form  of  chronic  renal  disease  is  of 
great  practical  importance  as  a  predisposing  cause 
of  such  serious  complications  as  rigors  and  suppres- 
sion of  urine  after  any  operative  interference  upon 
the  lower  urinary  tract. 

Subacute  interstitial  nephritis  gives  rise  to  more 
marked  symptoms.  It  runs  an  irregular  course, 
often  lasting  for  weeks  or  even  months,  and  ter- 
minating either  in  recovery,  or  in  a  final  acute 
attack  with  suppuration.  If  the  disease  arise  as  the 
direct  result  of  some  operation  on  the  lower  urinary 
tract,  its  commencement  is  usually  marked  by  a 
rigor  ;  in  other  cases  it  comes  on  more  gradually, 
with  frequent  chills  but  no  actual  rigor.  The  tem- 
perature is  high  at  night,  reaching  ioi°  to  102°  F., 
but  it  falls  towards  morning,  so  that  if  it  be  only 
taken  at  that  time,  the  elevation  may  be  com- 
pletely overlooked.  The  patient  becomes  weak  and 
languid,  and  emaciates  rapidly.  He  loses  appetite, 
and  there  may  be  nausea  or  occasional  vomiting. 
There  may  be  diarrhoea,  but  this  is  by  no  means 
constant.  The  mucous  membrane  of  the  mouth 
becomes  clammy,  and  the  tongue  foul,  with  a  ten- 
dency to  dryness.  In  severe  cases  the  tongue 
becomes  dry  and  brown,  and  sordes  form  on  the 
teeth  and  lips.  The  skin  is  usually  moist  and 
clammy,  and  there  is  not  the  dryness  so  frequently 
met  with  in  other  forms  of  renal  disease.  There 
is  no  oedema.    In  rare  instances  the  swollen  kidney 


may  be  felt  by  palpation  in  the  loin,  and  tenderness 
may  be  elicited  on  deep  pressure.  The  patient 
may  complain  of  pain  in  the  lumbar  region,  but 
this  symptom  is  of  little  value,  as  it  is  often  absent, 
and  may  arise  from  many  other  causes  than  renal 
disease.  The  pulse  presents  nothing  characteristic. 
The  patient  frequently  sinks  into  a  drowsy  state, 
somewhat  resembling  the  efiect  of  an  over-dose  of 
opium  ;  but  true  coma  is  rarely,  if  ever,  present,  and 
convulsions  never  occur.  The  urine  is  passed  in 
fair  quantity,  often  in  excess  of  the  normal  amount. 
The  amount  of  albumen  is  never  very  great,  but  it  is 
usually  difficult  to  estimate  accurately  how  much  is 
renal,  and  how  much  is  derived  from  blood  or  pus 
from  the  lower  urinary  tract.  Microscopical  exami- 
nation may  show  hyaline  casts,  or  occasionally  pus- 
casts  ;  renal  epithelium  is  also  frequently  met  with  ; 
but  all  microscopical  examination  is  rendered  difficult 
by  the  presence  of  mucus  and  pus  from  the  lower 
urinary  tract.  If  the  primary  disease  be  either  re- 
moved or  relieved  by  treatment,  the  symptoms 
gradually  subside ;  if  not,  they  remain  without 
much  change  till  the  patient  gradually  dies  ex- 
hausted, or  an  acute  attack,  rapidly  leading  to  sup- 
puration of  the  kidney,  puts  an  end  to  the  case. 

Acute  interstitial  nephritis  with  s2ippnration 
most  frequently  forms  the  fatal  termination  of  the 
variety  of  disease  just  described,  but  it  may  occur 
without  any  previous  symptoms.  The  invasion  is 
marked  by  a  severe  rigor,  often  occurring  within  a 
few  hours  of  some  operation  on  the  lower  urinary 
tract.  The  rigor  is  accompanied  by  great  eleva- 
tion of  temperature,  and  followed  by  profuse  per- 
spiration, during  which  the  temperature  falls, 
perhaps  Ijelow  normal  ;  but  it  soon  rises  again, 
and  remains  slightly  raised,  with  evening  exacer- 
bations. The  rigor  may  be  repeated  during  the 
progress  of  the  case  at  irregular  intervals.  The 
general  symptoms  resemble  in  every  respect  those 
just  described  as  indicative  of  subacute  interstitial 
nephritis,  but  they  are  increased  in  intensity.  The 
strength  rapidly  fails,  there  is  great  emaciation, 
the  pulse  becomes  feeble,  and  the  tongue  '  like  a 
piece  of  broiled  ham.'  There  may  be  occasional 
vomiting  and  diarrhoea.  As  the  fatal  termination 
approaches,  the  temperature  falls  often  consider- 
ably below  normal,  the  skin  becomes  cold  and 
clammy,  and  the  patient  sinks  into  a  drowsy  con- 
dition, seldom  deepening  into  actual  coma.  Al- 
though the  patient  is  often  said  to  be  dying  of 
'urtemia,'  there  are  none  of  the  ursemic  symptoms 
observed  in  acute  Bright's  disease.  There  are  no 
convulsions  or  actual  coma,  and  no  oedema.  The 
urine  is  usually  so  foul  as  to  defy  accurate  ex- 
amination, either  chemically  or  by  the  microscope. 
It  is  secreted  in  fair  quantity  to  the  end  of  the 
case.  Pus  and  blood  are  always  found  in  it,  but 
it  is  impossible  to  say  whether  they  come  from  the 
kidney  or  from  the  lower  urinary  tract.  Renal 
epithelium  and  pus-casts  are  occasionally  met  with. 

Diagnosis. — As  already  stated,  the  existence  of 
the  more  chronic  secondary  renal  inflammations  can 
be  determined  only  by  a  careful  examination  of 
the  urine.  In  the  acute  forms,  especially  when 
accompanied  by  suppuration  in  the  kidney,  the 
general  symptoms  may  in  themselves  be  indis- 
tinguishable from  those  occurring  in  many  other 
forms  of  septic  infection  or  toxajmia.  As  a  rule, 
however,  their  association  with  septic  conditions 
of  the  lower  urinary  tract  serves  to  indicate  their 
nature.     Severe   cystitis  without  renal  infection 
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may,  however,  cause  marked  general  symptoms, 
and  the  examination  of  the  urine,  except  by  the 
detection  of  pus-casts,  will  not  serve  to  show 
whether  or  not  the  kidneys  are  involved.  The 
effect  of  treatment  may,  however,  in  such  cases 
indicate  whether  the  symptoms  are  the  result  of 
the  cystitis  alone.  Catheterisation  of  the  ureters 
and  the  separate  examination  of  the  urine  secreted 
liy  each  kidney  has  been  used  as  a  means  of 
diagnosis,  but  for  many  reasons  the  practical 
utility  of  this  method  must  be  very  limited  in  cases 
of  this  nature. 

Prognosis. — This  depends,  in  the  chronic  or 
subacute  form,  entirely  upon  the  possibility  of  re- 
moving or  relieving  the  primary  disease.  After 
suppuration  has  commenced  in  the  kidney,  the 
chance  of  recovery  is  very  remote. 

Treatment. — The  most  essential  element  of  the 
treatment  is  to  remove  the  cause  if  possible,  but 
the  act  of  doing  so  is  seldom  unaccompanied  by  tlie 
danger  of  increasing  the  disease,  involving,  as  it 
often  does,  severe  operations  upon  the  urinary 
organs,  as  lithotomy,  lithotrity,  or  internal  or  ex- 
ternal urethrotomy.  These  operations  would  of 
course,  if  possible,  be  avoided  if  the  renal  symptoms 
were  at  all  marked.  The  fatal  termination  being 
in  almost  all  cases  associated  with  cystitis  and  ex- 
tension of  the  inflammatory  process  to  the  pelvis  of 
the  kidney,  it  is  needless  to  point  out  that  our  best 
hope  of  preventing  consecutive  renal  inflammation 
lies  in  the  prevention  of  cystitis  by  scrupulous  at- 
tention to  cleanliness  in  the  instruments  used.  This 
cannot  be  too  much  insisted  upon  in  the  manage- 
ment of  cases  of  paralysis  of  the  bladder  from  in- 
jury or  disease  of  the  spinal  cord.  The  catheters 
used  should,  if  possible,  be  of  soft  red  rubber,  which 
is  not  damaged  by  boiling  or  by  solutions  of  carbolic 
acid.  Paraffinum  Liquidum  is  the  best  lubricant  and 
can  be  efficiently  sterilised  by  heating  in  a  test-tube  ; 
and  before  any  instrument  is  passed  the  meatus 
should  be  cleansed  with  a  weak  mercurial  lotion. 

If  cystitis  occur  this  must  be  treated  without  de- 
lay, in  order,  if  possible,  to  restore  the  healthy 
condition  before  exhaustion  has  taken  place.  The 
most  important  element  in  the  treatment  is  the  daily 
irrigation  of  the  bladder  with  a  non-irritating  anti- 
septic, such  as  a  boiled  solution  of  boric  acid.  See 
Bladder,  Diseases  of. 

If  the  symptoms  of  subacute  interstitial  nephritis 
are  present,  the  patient  will  frequently  derive  much 
benefit  from  a  pure  milk  diet.  At  the  same  time 
small  doses  of  opium  seem  to  promote  the  action  of 
the  skin,  and  so  to  relieve  the  kidney  without  pro- 
ducing the  dangerous  eff'ects  so  much  to  be  feared 
in  Bright's  disease.  The  action  of  the  skin  may  at 
the  same  time  be  still  further  promoted  by  vapour- 
baths.  The  bowels  should  be  kept  freely  open. 
Counter-irritation,  either  by  dry-cupping  or  mus- 
tard-poultices over  the  loins,  followed  by  hot 
fomentations,  is  frequently  of  use.  When  the  sym- 
ptoms of  the  acute  form  are  well  marked,  operations 
to  relieve  the  cause  only  hasten  the  fatal  event.  By 
careful  nursing,  and  the  treatment  above  described, 
the  symptoms  may  be  so  far  reduced  in  intensity  as 
to  render  an  operation  for  the  removal  of  the  cause 
justifiable.  Marcus  Beck. 

Raymond  Johnson. 

KIDNEY,  Cystic  Disease  of.— The  presence 
of  cysts  in  the  kidney  may  co-exist  with  other 
lesions,  or  they  may  constitute  the  sole  morbid 


change.  In  the  former  case  the  cysts  are  usually 
few  in  number,  small  in  size,  and  scattered.  Where 
cystic  disease  is  the  only  morbid  change  present 
the  formation  of  cysts  may  be  so  widespread  that 
but  little  appearance  of  renal  tissue  is  left,  although 
even  in  these  cases  a  considerable  amount  exists  in 
a  compressed  form  between  the  cysts. 

I.  Scattered  single  cysts  varying  in  size  from  a 
pin's  head  upwards  are  not  uncommonly  seen  in 
the  cortex  of  an  apparently  healthy  kidney.  They 
are  much  more  abundant,  however,  in  the  granular 
kidney  and  in  the  contracted  form  of  Bright's  dis- 
ease {see  Bright's  Disease).  In  a  few  instances 
of  granular  kidney  the  formation  of  cysts  is  more 
widespread,  so  that  a  score  or  more  may  be  present 
in  a  single  kidney.  In  these  cases  the  size  of  the 
cysts  varies  considerably.  They  are  most  marked 
in  the  cortex  and  frequently  project  from  the  sur- 
face, their  walls  being  thin  and  their  contents  a 
clear,  yellowish,  albuminous  fluid,  though  in  some 
cases  this  has  undergone  a  colloid  or  gelatinous 
degeneration.  H;ismorrhage  into  the  cysts  occa- 
sionally takes  place  ;  the  contents  of  these  will  be 
discoloured  with  altered  blood.  The  cysts  present 
in  granular  kidney  may  in  exceptional  cases  be  very 
numerous.  They  are  never  arranged  with  any 
great  regularity,  and  while  a  large  number  may  be 
found  in  one  kidney,  only  a  few  may  be  present  in 
its  fellow.  These  cysts,  however  large  and  nume- 
rous, are  essentially  similar  to  the  microscopic 
cysts  found  in  granular  kidney  and  in  chronic 
Bright's  disease,  which  owe  their  origin  to  dilatation 
of  portions  of  the  renal  tubules.  The  larger  cysts 
also  owe  their  origin  to  the  dilatation  of  the  renal 
tuljules,  although  in  the  fluid  they  contain,  as  in 
that  of  a  hydronephrosis,  but  small  quantities  of 
urea  are  present.  These  cysts,  especially  when 
large,  are  lined  by  a  layer  of  cubical  or  slightly 
flattened  epithelium,  the  cells  of  which  are  usually 
hyaline.  The  presence  of  these  cysts  in  granular 
kidney  is  a  matter  of  no  clinical  importance.  Occa- 
sionally thick-walled  single  large  cysts,  the  size  of 
an  orange,  are  found.  IJsually  such  cysts  involve 
one  or  other  extremity  of  the  kidney,  and  the  renal 
tissue  is  spread  out  in  an  irregular  manner  so  that 
one  wall  of  the  cyst,  usually  the  anterior,  is  thinner 
and  contains  less  renal  substance  than  the  posterior. 
The  presence  of  these  large  single  cysts  is  not  usually 
accompanied  by  any  other  morbid  condition  of  the 
kidney  except  that  it  may  be  malformed.  These 
cysts  are  also  supposed  to  owe  their  origin  to  ob- 
struction of  the  renal  tubules,  but  it  is  possible  that 
some  cases  are  dependent  on  the  formation  of  a 
cyst  as  the  result  of  external  violence  causing  a  rup- 
ture of  the  renal  substance,  although,  speaking 
generally,  wounds  of  the  kidney  heal  readily.  These 
cysts  are  of  no  great  clinical  importance  except  that 
the  cyst  may  be  of  sufticient  size  to  be  recognised 
by  abdominal  palpation,  and  may  be  confounded 
with  an  enlarged  gall-bladder  or  with  some  other 
variety  of  renal  tumour. 

Rare  forms  of  cystic  disease  are  seen  involving 
the  medulla  of  the  kidney,  the  cysts  being  more 
irregular  in  their  shape  than  in  their  distribution, 
and  it  is  probable  that  some  of  these  cases  are 
adenomata  of  the  kidney  undergoing  cystic  degene- 
ration. 

II.  The  term  '  lystic  dhease  '  is  generally  limited 
to  a  condition  in  which  the  whole  kidney  consists  of 
a  congeries  of  cysts  of  varying  size.  Notwithstand- 
ing the  enormous  development  of  cysts  the  organ 
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retains  its  outline,  but  otherwise  presents  the  ap- 
pearance of  a  large  bunch  of  grapes.  Two  forms  of 
this  general  cystic  disease  may  at  any  rate  be 
recognised,  one  in  which  the  condition  is  congenital, 
the  other  in  which  the  morbid  process  is  only 
detected  in  adult  life  or  in  the  aged.  In  both  forms 
of  the  disease  both  kidneys  are  usually  affected, 
although  cases  have  been  described  where  the  dis- 
ease was  unilateral,  or  at  any  rate  where  it  was 
much  more  advanced  on  the  one  side  than  on  the 
other.  In  the  congenital  form  the  kidneys  are  of  very 
varied  size,  in  some  cases  not  more  than  double  or 
treble  the  normal,  in  others  the  increase  is  so  great 
as  to  produce  difficulty  in  labour.  The  congenital 
form  has  been  supposed  to  be  due  to  dilatation  of 
the  straight  tubules  as  a  result  of  inflammation 
brought  about  by  presence  of  uric  acid,  the  atresia 
of  the  straight  tubules  leading  to  the  development 
of  retention-cysts.  Another  view  of  the  disease  is 
that  the  cyst-formation  occurs  in  the  persistent  re- 
mains of  the  Wolffian  bodies.  Malformation  of  the 
kidney  and  of  the  lower  urinary  tract  is  often  asso- 
ciated with  the  presence  of  congenital  cystic  disease  ; 
and  malformations  in  other  parts  of  the  body,  such 
as  the  presence  of  supernumerary  fingers  and  toes, 
have  been  described. 

In  the  variety  of  the  disease  seen  in  adults,  the 
kidneys  are  greatly  increased  in  size,  consisting  of 
a  mass  of  C3'sts  varying  from  one-eighth  to  three- 
quarters  of  an  inch  in  diameter.  The  cysts  are 
entirely  distinct  from  one  another,  and  their  con- 
tents cannot  be  emptied  by  pressure.  The  fluid  in 
the  cysts  is  usually  amber-coloured,  containing 
traces  of  urea  and  a  variable  amount  of  proteid 
matter.  In  some  cases  the  colour  of  the  fluid  is 
altered  by  the  presence  of  extravasated  blood.  All 
distinction  between  the  cortex  and  the  medulla  is 
lost,  the  kidney  apparently  consisting  of  a  uni- 
form mass  of  cysts  of  irregular  size  ;  but  on  section 
the  renal  tissue  is  found  in  considerable  quantities 
between  the  walls  of  the  contiguous  cysts.  In  some 
cases  this  renal  tissue  is  normal  in  appearance,  in 
others  it  presents  changes  similar  to  those  seen  in 
the  granular  kidney. 

Small  cysts  may  also  be  present  in  the  mucous 
membrane  of  the  pelvis  of  the  kidney,  and  it  is  not 
uncommon  for  cysts  to  be  present  in  other  organs 
of  the  body,  especially  the  liver,  the  brain,  and 
sometimes  the  thymus. 

In  cases  of  cystic  disease  the  heart  and  the  arteries 
may  show  changes  similar  to  those  seen  in  cases  of 
granular  kidney  ;  but  this  is  not  invariably  the  case, 
and  it  is  probalile  that,  when  present,  these  vascular 
changes  are  dependent  on  the  fact  that  the  remain- 
ing renal  tissue  spread  out  between  the  cysts  has 
undergone  the  same  changes  as  those  seen  in  the 
granular  kidney. 

The  pathology  of  general  cystic  disease  in  adults 
is  obscure.  Some  have  thought  that  these  cases  are 
either  really  congenital  and  have  remained  latent 
for  a  number  of  years,  in  some  cases  throughout 
life,  or  else  that  their  mode  of  origin  is  similar. 
Others  have  thought  that  the  disease  is  of  the  nature 
of  a  growth,  more  especially  owing  to  the  fact  that 
cysts  are  found  in  other  organs  such  as  the  liver  and 
brain.  It  is  unquestionable  that  extensive  cystic 
disease  of  some  kind  may  result  from  the  presence 
of  adenomata. 

Symptoms. — In  many  cases  no  symptoms  at  all 
are  produced,  death  being  dependent  on  some  other 
morbid  process.    It  is  probable  that  the  disease 


always  runs  a  long  latent  course,  symptoms  occur- 
ring more  or  less  suddenly,  and  sometimes  only 
towards  the  end.  In  some  cases  the  first  suspicion 
of  the  presence  of  cystic  disease  is  the  occurrence 
of  acute  urfemia.  More  usually,  however,  before 
the  onset  of  urremia  other  symptoms  have  been 
present,  such  as  loss  of  strength,  emaciation,  and 
pain  in  the  back.  Hematuria,  often  profuse,  is 
not  uncommon.  These  symptoms,  together  with 
the  presence  of  bilateral  tumours  and  the  secretion 
of  an  abundant  pale  urine  containing  traces  of 
albumen,  are  the  most  characteristic  features  of  the 
disease.  In  one  case  observed  by  the  writer  the 
condition  was  diagnosed  four  years  before  the  onset 
of  fatal  urcemia.  In  some  instances  the  renal  tumour 
produces  varying  degrees  of  intestinal  obstruction, 
as  a  result  of  pressure  on  the  colon.  Cystic  kidney 
commonly  causes  death  by  producing  urremia;  this 
is  usually  of  the  acute  type,  and  epileptiform  fits 
and  coma  are  frequent.  In  some  cases,  however, 
latent  urremia  similar  to  that  seen  in  calculous  ob- 
struction is  produced,  and  in  these  cases  death 
may  occur  quite  suddenly  from  respiratory  failure. 

■Diagnosis.  — Abdominal  palpation  usually  readily 
reveals  the  existence  of  this  condition  ;  but  difficul- 
ties may  present  themselves  where  the  disease  is 
unilateral  or  more  developed  on  one  side  than  on  the 
other.  One  of  the  characteristic  features  of  the 
tumour  is  its  lobulation.  The  disease  may  be  con- 
founded with  hydatids  ;  and  in  some  cases,  owing 
to  the  presence  of  hcematuria,  malignant  disease  of 
the  kidney  may  be  diagnosed. 

Prognosis. — The  prognosis  of  the  disease  is 
very  uncertain,  and  depends  mainly  on  whether 
symptoms  are  present.  If  these  are  of  the  urasmic 
type,  life  is  not  usually  prolonged  for  more  than  a  few 
months,  and  death  may  ensue  very  rapidly. 

Treatment. — The  fully  developed  disease  is 
beyond  cure,  and  all  that  can  be  done  is  to  treat 
such  cases  hj'gienically  and  dietetically,  like  cases 
of  Bright's  disease.  Where  the  disease  is  unilateral 
the  affected  kidney  may  be  removed,  but  such  cases 
are  very  rare,  and  nephrectomy  should  not  be  per- 
formed where  there  is  evidence  of  bilateral  disease, 
firstly,  because  in  such  cases  operative  interference 
may  bring  about  fatal  uraemia,  and,  secondly,  be- 
cause the  kidney,  although  extensivel}'  diseased,  may 
still  perform  its  functions,  though  to  a  limited  extent. 

KIDNEY,  Embolism  of, — Etiology. — Infarc- 
tion of  the  kidney  may  follow  the  detachment  of 
clots  or  vegetations  from  the  interior  of  the  heart  or 
large  arteries,  or  of  fragments  of  calcareous  matter 
from  atheromatous  ulcers  in  the  aorta.  Microscopic 
emboli  may  be  due  to  the  lodgment  of  micro- 
organisms in  the  kidney.  The  arrangement  of  the 
arteries  in  the  kidney  is  such  as  to  lead  inevitably  to 
infarction  if  any  of  them  become  occluded.  Re- 
sults somewhat  similar  occasionally  follow  throm- 
bosis of  the  renal  artery.    See  p.  838. 

Renal  embolism  is  therefore  a  common  conse- 
quence of  thrombosis  in  the  left  auricular  appendix 
or  in  the  left  ventricle,  and  of  valvular  disease  of  the 
heart,  especially  when  due  to  malignant  endocar- 
ditis. In  rare  instances  the  embolus  may  consist  of 
a  piece  of  a  clot  detached  from  the  interior  of  an 
aortic  aneurysm.  Usually  one  or  more  of  the  inter- 
lobular arteries  of  the  kidney  becomes  blocked,  but 
in  some  cases  the  embolus  is  of  large  size  and 
blocks  one  of  the  main  divisions,  or  even  the  entire 
renal  artery. 
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Morbid  Anatomy. — The  results  of  renal  in- 
farction depend  chiefly  on  the  nature  of  the  embolus. 
See  Embolism. 

In  cases  of  chronic  heart-disease  extensive  and 
repeated  embolism  may  occur,  leading  to  the  for- 
mation of  a  considerable  number  of  large  infarcts 
in  the  kidney  ;  and  their  subsequent  absorption  leads 
to  great  deformity  and  puckering  of  the  organs. 

Symptoms. — These  are  frequently  so  trivial  as  to 
escape  observation.  The  most  characteristic  sym- 
ptoms are  the  sudden  occurrence  of  pain,  together 
with  albuminuria,  the  extent  of  the  latter  depending 
a  good  deal  on  the  extent  and  character  of  the 
embolism.  In  a  considerable  number  of  cases  sudden 
hematuria  occurs,  but  it  is  not  such  an  invariable 
accompaniment  as  albuminuria.  The  pain  is  usually 
(if  moderate  severity,  and  is  felt  in  the  back  and 
loin.  It  is  not  so  definite  in  its  localisation  as  that 
seen  in  renal  colic,  but  may  be  confined  definitely 
to  one  side.  The  albuminuria  and  the  htematuria 
are  both  characterised  by  their  sudden  appearance 
and  equally  sudden  disappearance,  The  hematuria 
is  usually  only  sufficient  to  impart  a  smoky  colour 
to  the  urine  ;  copious  hrematuria  is  rare. 

In  some  cases  the  occurrence  of  renal  embolism 
is  first  revealed  by  the  occurrence  of  sudden  pyuria. 
This  is  necessarily  confined  to  septic  cases.  The 
pyuria  also  is  characterised  by  its  sudden  appear- 
ance and  disappearance,  and  is  dependent  on  a  renal 
abscess  rupturing  into  the  renal  pelvis  and  being 
discharged  with  the  urine.  In  septic  cases  the 
unset  of  renal  embolism  is  marked  by  the  occur- 
rence of  rigors  and  high  fever. 

Diagnosis. — Renal  infarction  has  to  be  distin- 
guished especially  from  passive  congestion  of  the 
kidney  and  from  acute  Bright's  disease.  The  prin- 
cipal difliculties  in  diagnosis  arise  in  cardiac  cases. 
Renal  embolism  is  usually  recognised  by  the  sud- 
denness of  onset  and  transitory  duration  of  its  main 
symptoms,  and  by  the  presence  of  an  underlying 
disease  capable  of  causing  it.  Absence  of  renal 
dropsy  is  often  a  means  of  distinguishing  infarction 
from  the  onset  of  an  acute  inflammation. 

Prognosis. — The  prognosis  depends  entirely  on 
the  cause.  In  simple  morbus  cordis  it  is  not  in 
itself  a  serious  condition  ;  but  in  septic  cases  it  is 
serious,  in  that  it  affords  a  clue  to  the  existence 
of  a  graver  underlying  disease. 

Treatment. — There  is  no  special  treatment  for 
this  condition,  but  it  is  essential  to  separate  it  from 
acute  nephritis,  inasmuch  as  it  does  not  require  the 
treatment  necessary  for  that  affection. 

KIDNEY,  Fatty  Disease  of.— Fatty  disease 
of  the  kidney  consists  of  a  simple  fatty  degeneration 
of  the  epithelial  elements  of  the  kidney,  and  is  a 
condition  which  is  not  characterised  by  any  recog- 
nised symptoms.  It  is  usually  part  of  a  widespread 
fatty  degeneration  involving  also  the  heart  and  liver. 
See  Fatty  Degeneration. 

Morbid  Anatomy.  — The  kidneys  are  usually 
normal  in  size,  their  surface  is  smooth,  the  capsule 
strips  readil}'.  There  is  no  congestion.  The  surface 
of  the  organ  is  paler  than  naturally  and  has  a  greasy 
appearance,  and  on  section  the  cortex  is  also  pale 
and  yellowish.  On  microscopical  examination  the 
epithelial  cells  show  the  well-known  features  of 
fatty  degeneration.  The  Malpighian  bodies,  the 
vessels,  and  the  stroma  are  not  affected. 

Symptoms. — It  is  said  that  the  quantity  of  urine 
is  apt  to  be  diminished.    Albuminuria  is  not  usually 


present,  but  it  has  been  asserted  that  small  quan- 
tities of  fat  are  present  in  the  urine  ;  this,  however, 
may  also  be  seen  in  health. 

Diagnosis. — The  condition  can  only  be  sus- 
pected from  the  existence  of  causes  capable  of 
causing  fatty  degeneration  and  from  the  presence  of 
fatty  degeneration  in  other  organs,  and  more  espe- 
cially the  liver. 

Prognosis. — The  involvement  of  the  kidneys  is 
not  known  to  affect  materially  the  prognosis  of  the 
general  disease,  the  involvement  of  the  other  organs, 
especially  the  heart,  being  a  more  important  factor 
in  the  case. 

Treatment. — The  treatment  is  that  of  the  un- 
derlying condition. 

KIDNEY,  Granular.  — The  granular  kidney 
presents  some  resemblances  to  that  variety  of 
Bright's  disease  described  as  the  contracted  white 
kidney  (p.  217),  inasmuch  as  in  both  the  cortex  is 
greatly  diminished  in  thickness,  and  owing  to  the 
degeneration  of  the  epithelial  structures  in  the 
kidney  and  the  overgrowth  of  fibrous  tissue  the 
surface  of  the  organ  in  both  instances  is  granular. 

At  least  two  forms  of  the  true  granular  kidney 
may  be  recognised,  one  where  the  morbid  process 
is  mainly  limited  to  the  kidney  itself,  and  the  other 
where  the  renal  changes  are  accompanied  by  very 
extensive  degeneration  of  the  arterial  system  ;  but 
in  both  forms  the  renal  arteries  are  profoundly 
affected. 

/Etiology. — In  many  cases  the  aetiology  of 
granular  kidney  is  really  that  of  arterial  degenera- 
tion. In  such  cases,  alcoholism,  syphilis,  heredity, 
and  perhaps  laborious  occupations,  play  a  part.  The 
disease  aff'ects  men  more  often  than  women,  and  is 
especially  common  after  middle  life,  being  rare 
under  twenty-five,  and  uncommon  before  forty.  It 
may  also  be  produced  by  the  action  of  toxic  sub- 
stances, especially  lead  and  alcohol,  and  perhaps 
the  poison  of  gout.  The  disease  is  said  to  be 
associated  with  excessive  eating  and  also  with  pro- 
longed mental  anxiety. 

Morbid  Anatomy. — The  kidneys  are  usually 
smaller  than  normal,  but  great  variations  in  size 
are  seen  ;  in  many  cases  in  which  the  disease  is 
associated  with  extensive  arterial  degeneration,  the 
kidneys  are  not  so  shrunken  as  in  other  cases  in 
which  the  general  arterial  lesions  are  less  developed. 
The  weight  of  an  affected  kidney  may  be  reduced 
to  two  ounces,  but  usually  it  is  between  three  and 
four.  The  diminution  in  size  is  often  greater  than 
the  diminution  in  weight,  owing  to  the  great  over- 
growth of  fibrous  tissue.  The  surface  of  the  organ 
varies  considerably  in  colour  ;  in  some  cases  it  is 
of  a  uniform  red  colour,  in  others  mottled.  The 
surface  is  coarsely  granular,  and  for  this  reason  the 
term  '  raspberry  kidney  '  has  been  applied  to  it. 
The  capsule  is  adherent,  moderately  thickened,  and 
tears  the  renal  substance  as  it  is  stripped  off.  The 
cortex  is  extremely  narrow,  frequently  measuring  not 
more  than  one-sixteenth  of  an  inch.  The  medulla  is 
deeply  congested  and  the  fat  in  the  hilum  abundant. 
The  cortex  may  contain  cysts  varying  in  size  from 
a  pin's  head  to  a  cherry  ;  in  some  cases  great  num- 
bers of  these  cysts  are  found,  in  others  only  one  or 
two.  The  cysts  are  filled  with  a  yellowish  albu- 
minous fluid  containing  small  quantities  of  urea. 
On  section,  the  vessels  stand  out  prominently,  their 
walls  being  markedly  and  irregularly  thickened. 
The  vessels  in  other  parts  of  the  bod}'  show  signs 
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of  degeneration,  such  as  a  loss  of  elasticity  and 
great  thickening  of  the  inner  coat,  dependent  on  an 
overgrowth  of  fibrous  tissue  in  the  subendothelial 
layers.  Miliary  aneurysms  may  be  found  in  the 
cerebral  vessels.  On  microscopical  examination 
the  kidney  shows  a  general,  but  irregularly  dis- 
tributed, overgrowth  of  fibrous  tissue,  specially 
well  marked  round  the  glomeruli.  Many  of  the 
latter  are  atrophied,  the  capillary  tufts  having 
undergone  hyaline' degeneration  ;  in  others  there 
is  a  development  of  fibrous  tissue  in  the  capillary 
tuft  itself.  A  few  normal  glomeruli  may  be  found, 
and  others  in  which  the  capillary  tuft  shows  signs 
of  cellular  and  fibrous  overgrowth  without  any  great 
thickening  of  the  capsule.  The  circulation  in  the 
glomeruli  is  greatly  interfered  with,  partly  because 
of  the  fibrosis  of  the  glomerular  chamber  and  of  the 
tuft,  and  partly  owing  to  the  thickening  of  the  en- 
dothelial coat  of  the  arteries.  The  tubules  in  many 
areas  of  the  kidney  are  apparently  replaced  by 
fibrous  tissue,  the  epithelial  cells  having  disappeared 
and  the  walls  of  the  tubules  remaining  collapsed. 
In  many  parts  of  the  cortex  the  tubules  are  dilated, 
and  in  these  the  epithelium  consists  of  cubical 
hyaline  cells  ;  in  other  parts  the  epithelium  has 
undergone  granular  and  fatty  degeneration.  The 
tubules  of  the  medulla  are  less  affected  than  those 
of  the  cortex.  The  vessels  of  the  kidney  show  con- 
siderable changes  in  all  the  coats  ;  peri-arteritis  is 
present  to  a  considerable  extent,  but  the  inner  coat 
is  especially  thickened,  by  the  formation  of  fibrous 
and  elastic  tissue  in  the  subendothelial  layer,  so  that 
this  coat  often  equals  in  thickness  all  the  other  coats 
of  the  vessel  together.  The  middle  coat  also  may  be 
thickened  by  the  formation  of  an  excess  of  muscular 
tissue.  The  interstitial  tissue  throughout  the  kidney 
is  commonly  infiltrated  with  small  round  cells.  The 
heart  is  hypertrophied  ;  the  degree  of  hypertrophy 
varies  with,  and  is  probably  dependent  on,  the  ex- 
tent of  the  general  arterial  degeneration.  The 
amount  of  cardiac  hypertrophy  bears  no  relation  to 
the  degree  of  atrophy  of  the  kidney.  Hypertrophy 
affects  the  left  side  of  the  heart  especially,  but  in 
any  case  in  which  the  enlargement  of  the  heart  is 
at  all  considerable,  the  right  side  is  also  affected. 
The  cardiac  hypertrophy  is  in  great  part  dependent 
on  an  overgrowth  of  muscular  tissue  ;  in  some  ex- 
ceptional cases,  an  irregular  overgrowth  of  fibrous 
tissue  may  occur. 

Symptoms. — In  a  considerable  proportion  of 
cases  the  disease  is  absolutely  latent,  death  occurring 
from  some  complication,  and  is  only  revealed  at  the 
autopsy.  Thus,  in  one  case,  fatal  cerebral  haemor- 
rhage, and  in  another  ursemic  phenomena,  often  of 
extreme  violence,  may  be  the  first  indications  of  the 
existence  of  the  malady.  More  usually  the  patient 
comes  under  observation  presenting  signs  of  a 
general  failure  of  health  such  as  weakness  and 
emaciation,  together  with  some  headache  and  per- 
haps such  cardio-vascular  symptoms  as  palpitation 
and  shortness  of  breath.  Such  patients  are  found 
to  pass  eighty  or  one  hundred  ounces  of  clear,  pale 
urine  having  a  specific  gravity  of  loio,  and  contain- 
ing a  small  quantity  of  albumen.  Albumoses  may 
be  present  in  the  urine  in  addition  to  serum-albumen 
and  serum-globulin.  In  another  group  of  cases  the 
early  symptoms  are  of  a  cardiac  type,  such  as  short- 
ness of  breath,  palpitation,  prrecordial  pain,  and 
oedema  of  the  lungs  and  lower  extremities.  In  this 
way  the  disease  presents  symptoms  similar  to  those 
seen  in  mitral  regurgitation,  and  it  is  not  uncommon 


for  cases  of  granular  kidney  with  secondary  cardiac 
failure  to  be  looked  upon  clinically  as  cases  of  mitral 
regurgitation  with  renal  congestion. 

The  most  frequent  type  of  the  disease  is  that  in 
which  the  patient  presents  general  vague  symptoms 
of  ill-health  together  with  symptoms  referable  to 
the  disturbance  of  the  circulatory  system.  In  some 
instances  the  general  symptoms  of  ill-health  are  so 
vague  as  to  present  a  close  resemblance  to  those 
seen  in  neurasthenia.  The  malady  has  generally  ad- 
vanced to  a  very  considerable  extent  before  it  pro- 
duces symptoms  sufficient  to  lead  to  its  recognition. 

Hemorrhage  may  also  occur  as  an  early  symptom. 
This  most  frequently  takes  the  form  of  epistaxis. 
Cerebral  haemorrhage  is  likely  to  occur  in  cases  in 
which  the  morbid  lesions  in  the  kidney  are  less 
marked  than  those  in  the  general  arterial  system. 
Haemorrhage  into  the  retina  is  not  uncommon,  and 
may  be  the  first  symptom.  In  rare  instances 
copious  haematuria  occurs,  and  it  is  probable  that 
in  some  of  these  cases  the  haemorrhage  really  comes 
from  the  mucous  membrane  and  pelvis  of  the 
kidney,  and  is  not  due  to  acute  inflammation. 
Purpura  is  a  frequent  complication. 

The  general  wasting  seen  in  granular  kidney  is 
sometimes  as  extreme  as  that  seen  in  malignant 
disease,  and  is  far  more  obvious  than  the  emaciation 
accompanying  other  forms  of  renal  disease  where 
dropsy  is  present  and  masks  it. 

The  urine  in  cases  of  granular  kidney  is  usually 
albuminous,  though  in  most  instances  the  quantity 
of  albumen  present  is  not  more  than  a  trace.  The 
quantity  of  albumen,  however,  varies  at  different 
times,  and  at  some  stages  may  be  absent.  This  is 
most  frequently  observed  in  the  early  stages  of  the 
disease,  but  sometimes  the  urine  may  remain  free 
from  albumen  during  the  fatal  illness,  and  this  may 
be  so  even  when  the  patient  dies  from  uraemia. 

Albumoses  in  traces  are  frequently  present,  and 
a  few  instances  have  been  described  where  these 
substances  have  been  present  in  very  large  quantities. 
In  some  cases  the  albumosuria  is  dependent  on  the 
co-existence  of  bone-disease  or  of  inflammatory 
processes  in  some  other  part  of  the  body,  or  even 
of  ovarian  cysts.  There  are,  however,  cases  of 
uncomplicated  granular  kidney  in  which  large 
quantities  of  albumoses  may  be  secreted  by  the 
urine.  ■  It  has  been  supposed  that  in  these  cases 
the  alimentary  canal  is  the  source  of  the  albumoses, 
and  that  these  are  absorbed  and  remain  unchanged 
owing  to  some  anomaly  in  the  processes  of  digestion 
and  nutrition.    See  Albumosuria. 

The  heart  in  cases  of  granular  kidney  usually 
shows  distinct  signs  of  hypertrophy,  often  con- 
siderable in  amount,  and  in  not  a  few  cases  the 
hypertrophy  is  further  complicated  by  the  co- 
existence of  mitral  regurgitation  owing  to  dilata- 
tion. The  physical  signs  of  hypertrophy  may  be 
more  or  less  completely  masked  by  the  presence  of 
emphysema,  the  latter  being  a  common  complication 
of  this  form  of  renal  disease.  In  addition  to  the 
usual  physical  signs  of  cardiac  hypertrophy,  the 
heart-sounds  are  often  considerably  altered,  the  first 
sound  being  muffled,  reduplicated,  or  presenting  the 
well-known  bna't  de  galop.  The  aortic  second 
sound  is  markedly  accentuated.  The  pulse  shows 
the  characteristic  features  of  high  tension,  and  in 
many  cases  in  addition  to  this  the  arteries  yield 
evidence  of  degenerative  processes,  and  the  radial 
arteries  roll  under  the  finger  like  pieces  of  whipcord. 
Marked  structural  changes  in  the  vessels,  sufficient 
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to  be  recognised  clinically  by  the  finger,  are,  how- 
ever, by  no  means  invariable,  and  are  not  so 
characteristic  of  granular  kidney  as  the  presence  of 
a  high-tension  pulse.  The  arterial  degeneration 
may  often  be  detected  from  the  examination  of  the 
fundus  oculi  owing  to  the  rigid  and  thickened 
condition  of  the  arteries  ;  and  it  is  not  uncommon 
to  see  extreme  congestion  of  one  or  more  of  the 
retinal  veins  produced  by  the  pressure  of  a  rigid 
artery  crossing  a  vein,  l  apillitis,  retinitis,  retinal 
hemorrhages,  and  all  the  features  which  characterise 
albuminuric  retinitis,  are  frequently  present  in  this 
disease. 

Diagnosis. — When  urtemia  occurs  in  a  latent 
case,  especially  if  it  take  the  epileptiform  type,  the 
disease  may  be  confounded  with  epilepsy.  This 
can  usually  be  excluded  by  an  examination  of  the 
fundus  oculi. 

In  the  cases  in  which  vague  general  symptoms 
only  arc  present  the  disease  may  be  confounded 
with  neurasthenia  or  some  more  or  less  trivial 
gastric  affection.  Whenever  symptoms  of  this 
character  occur  in  middle-aged  men,  granular  kidney 
should  be  suspected,  and  the  state  of  the  urine,  the 
vessels,  and  the  fundus  oculi  carefully  examined. 

In  the  cardiac  type  of  the  disease  considerable 
difiiculties  present  themselves  in  the  differential 
diagnosis  between  granular  kidney  complicated  by 
a  failing  heart  and  primary  morbus  cordis  compli- 
cated by  congestion  of  the  kidney.  Although  in 
the  latter  case  the  urine  is  usually  scanty,  high- 
coloured,  and  contains  a  considerable  quantity  of 
albumen,  cases  are  sometimes  seen  in  which  the 
percentage  of  albumen  is  small,  resembling  the 
condition  present  in  granular  kidney.  Further, 
when  granular  kidney  is  complicated  with  a  failing 
heart  and  ilropsy,  the  amount  of  urine  secreted  is 
necessarily  diminished.  The  condition  of  the 
vessels,  the  degree  of  tension,  and  the  state  of  the 
fundus  oculi  furnish  the  most  reliable  evidence  in 
making  a  differential  diagnosis  between  the  two 
conditions. 

Granular  kidney  has  been  confounded  with  cere- 
bral and  cerebellar  tumour.  In  all  cases  of  sus- 
pected granular  kidney  it  is  essential  that  the  urine 
should  be  repeatedly  examined,  as  the  absence  of 
albumen  based  on  a  single  examination  is  of  little 
or  no  value  in  excluding  the  disease. 

Prognosis. — This  disease  must  be  regarded  as 
an  incurable  malady,  although  patients  suffering 
from  it  may  in  some  instances  live  for  many  years, 
and  even  suffer  comparatively  little  inconvenience. 
They  are  always,  however,  in  imminent  danger  of 
succumbing  to  some  complication,  such  as  cerebral 
hemorrhage  or  fatal  uraemia. 

In  cases  of  the  cardiac  type  the  prognosis  is 
always  very  serious,  and  also  in  those  cases  in  which 
inflammatory  complications,  such  as  pericarditis, 
pneumonia,  or  pleurisy,  are  present. 

Treatment. — The  first  essential  in  the  treat- 
ment of  granular  kidney  is  to  protect  the  patient 
as  far  as  possible  from  strain,  and  especially  from 
strain  of  his  vascular  system,  as  any  sudden  exertion 
may,  owing  to  the  serious  arterial  disease  present, 
lead  to  the  occurrence  of  cerebral  haemorrhage. 
For  this  reason,  among  others,  care  should  be  taken, 
when  prescribing  purgatives  for  these  patients,  that 
none  are  ordered  that  cause  any  severe  griping  or 
straining  at  stool,  and  it  is  probable  that  saline 
purgatives  are  the  most  efficient  and  suitable  drugs 
in  these  cases. 


The  high  tension  should,  if  possible,  be  relieved. 
Warm  baths  and  saline  purgatives  are  efficient  for 
this  purpose,  together  with  the  regulation  of  the 
diet  and  the  avoidance  of  stimulants.  The  only 
drugs  which  possess  an  efficient  action  in  lowering 
tension  are  the  nitrites  and  nitro-glycerin.  Nitrite 
of  amyl  produces  the  most  transitory  effects,  and  is 
not  very  suitable.  Nitro-glycerin  and  erythrol 
tetra-nitrate  are  more  useful,  owing  to  the  fact  that 
the  effects  produced  are  more  lasting.  Often, 
however,  owing  to  the  anatomical  changes  in  the 
blood-vessels,  these  drugs  produce  but  little  relief. 
Venesection  may  be  used  for  the  same  purpose  in 
cases  of  extreme  high  tension  associated  with 
urjemic  symptoms  or  even  with  cardiac  distress,  and 
it  is  notorious  that  a  spontaneous  haemorrhage  such 
as  epistaxis  often  relieves  these  patients  considerably. 
The  best  effects  in  the  treatment  of  the  high 
tension  are  usually  obtained  by  promoting  free 
action  of  the  skin,  free  purgation  with  salines  and 
careful  dieting.  The  diet  should  be  light,  and 
these  patients  should  be  especially  warned  against 
eating  large  quantities  of  meat  and  highly  seasoned 
foods.  Alcoholic  stimulants  are  harmful,  and  even 
such  substances  as  tea  and  coffee  should  be  taken 
in  moderation  owing  to  their  stimulant  action.  It 
is  impossiljle,  however,  in  all  cases  to  cut  off 
alcoholic  stimulants  ;  they  may  be  necessary,  for 
instance,  in  some  cases  of  the  cardiac  form  of  the 
disease.  Any  anaemia  that  may  be  present  should 
be  treated  with  iron  and  arsenic.  Whenever  cardiac 
failure  has  supervened,  and  the  patient  presents  sym- 
ptoms of  mitral  disease,  the  case  must  be  treated  on 
the  usual  lines,  although  such  drugs  as  digitalis, 
strophanthus,  strychnine,  and  cardiac  tonics  gene- 
rally, causing  increase  of  the  blood-pressure,  must 
be  used  with  caution,  since  the  heart  is  already 
failing  as  a  result  of  increased  arterial  pressure,  and 
all  these  drugs  tend  to  increase  arterial  pressure. 
At  the  same  time  it  must  be  remembered  that  their 
beneficial  action  on  the  heart  often  outweighs  their 
effects  on  the  arteries. 

Wherever  the  presence  of  dropsy  requires  incision 
or  puncture  for  its  relief,  extreme  care  must  be 
taken  to  avoid  septic  complications,  since  granular 
kidney,  like  other  renal  diseases,  leads  to  a 
diminished  resistance  on  the  part  of  the  tissues. 
Residence  in  a  warm  equable  climate  during  the 
winter  months  is  as  important  in  the  treatment  of 
granular  kidney  as  it  is  in  that  of  Bright's  disease. 

KIDNEY,    Haemorrhage    in  connection 

with. — Hremorrhage  may  occur  into  the  substance 
of  the  kidney  as  a  result  of  traumatism,  as  a  result 
of  embolism,  of  acute  inflammation,  and  from  the 
presence  of  growths. 

Submucous  hemorrhages  in  the  renal  pelvis  are 
seen  in  cases  of  purpura,  leucocythremia,  and 
granular  kidney,  and  it  is  possible  that  the  profuse 
hematuria  sometimes  seen  in  these  diseases  is  de- 
pendent on  haemorrhage  in  this  situation.  See 
p.  621. 

KIDNEY,  Hydatid  Disease  of.— Hydatid 
disease  involving  the  kidneys  is  rare,  both  liver 
and  lung  being  more  commonly  attacked.  The 
left  kidney  is  rather  more  frequently  affected  than 
the  right,  and  the  cyst  usually  arises  in  the  sub- 
stance of  the  organ.  In  enlarging  the  cyst  usually 
reaches  the  pelvis  of  the  kidney.  In  rare  instances 
it  has  enlarged  upwards  so  as  to  perforate  the  lungs. 
There  is  no  record  of  a  cyst  having  burst  into  the 
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peritoneum.  It  is  not  uncommon  for  the  cyst  to 
cease  growing.  In  other  instances  suppuration  may 
occur  as  in  other  organs.  When  a  hydatid  cyst 
ruptures  into  the  pelvis  of  the  kidney  the  hooklets 
and  daughter-cysts  are  passed  in  tlie  urine,  and  may 
give  rise  to  attacks  of  renal  colic,  but  the  cyst  may 
reach  a  very  large  size  before  it  ruptures.  The  dis- 
charge of  the  hooklets  and  daughter-cysts  in  the 
urine  usually  takes  place  paroxysmally,  and  may  go 
on  for  many  years.    See  Entozoa. 

A  tumour  simulating  a  hydronephrosis  may  be 
produced,  but  the  disease  can  scarcely  be  diagnosed 
unless  hooklets  are  found  in  the  urine  or  there  is 
clear  evidence  of  hj'datid  disease  elsewhere.  When 
hooklets  are  present  in  the  urine  the  parent  hydatid 
cyst  is  not  necessarily  in  the  kidney  ;  it  may  be  in 
the  retroperitoneal  tissue,  but  the  combination  of 
hooklets  in  the  urine  with  attacks  of  renal  colic 
is  very  suggestive  of  hydatid  of  the  kidney. 

The  prog)iosis  is  on  the  whole  favourable,  owing 
to  the  fact  that  the  great  majority  of  these  cysts,  if 
they  rupture,  rupture  into  the  pelvis  and  their  con- 
tents are  discharged. 

The  treatment  is  similar  to  that  of  hydatid 
disease  involving  other  parts. 

KIDNEY,  Hyper-semia  of.— Two  varieties  of 
congestion  of  the  kidney  are  seen  :  (i)  active  con- 
gestion ;  and  (2)  passive  congestion. 

In  congestion  of  the  kidney  the  primary  changes 
occur  in  the  blood-vessels  of  the  organ,  but  these 
may  lead  to  secondary  results  in  the  kidney, 
especially  if  long-continued  or  severe. 

Etiology. — Active  congestion  of  the  kidney  is 
closely  associated  with  nephritis,  and  is  usually 
produced  by  the  action  of  toxic  substances  on  the 
organ.  It  is  thought,  however,  that  it  may  arise 
under  other  conditions,  and  more  especially  by 
reflex  effects  produced  through  the  nervous  system. 
Many  poisons,  such  as  cantharides,  turpentine, 
carbolic  acid,  and  mineral  acids,  produce  acute  con- 
gestion of  the  kidney.  The  poisons  of  scarlet  fever 
and  of  other  acute  specific  fevers  produce  the  same 
result.  Although  many  poisons,  mineral  and  or- 
ganic, produce  acute  congestion,  their  action  is 
rarely  limited  to  the  blood-vessels.  Some  poisons, 
such  as  cantharides,  produce  marked  effects  on  the 
blood-vessels  ;  others,  such  as  heavy  metals,  pro- 
duce their  main  effects  on  the  renal  cells.  Acute 
congestion  of  toxic  origin  is  separated  with  diffi- 
culty from  nephritis  and  Bright's  disease. 

Acute  renal  congestion  produced  reflexly  through 
the  nervous  system  is  sometimes  seen  as  a  sequel 
to  irritation  of  the  lower  urinary  tract,  as  by  the 
passage  of  a  catheter.  This  rarely  occurs  where 
the  kidneys  are  perfectly  healthy,  but  it  is  liable  to 
supervene  if  advanced  renal  lesions  exist.  It  has 
been  thought  that  congestion  of  the  kidney  may 
arise  in  some  cases  of  excessive  cardiac  hyper- 
trophy, e.g.  aortic  disease. 

Passive  congestion  of  the  kidneys  may  be  seen 
whenever  the  circulation  through  the  venous  system 
is  interfered  with.  It  is  most  commonly  met  with 
in  cases  of  cardiac  or  of  pulmonary  disease,  in 
which  the  right  side  of  the  heart  is  either  primarily 
or  secondarily  involved.  It  may  also  be  due  to  the 
pressure  upon  the  vena  cava,  caused  by  diseases  of 
the  pericardium,  abdominal  tumours,  or  hepatic 
cirrhosis.  The  renal  veins  may  be  pressed  upon 
by  growths  or  aneurysms,  and  in  rare  instances 
thrombosis  of  the  renal  veins  may  occur  as  a  result 


of  marasmus  or  of  septic  processes.  Thrombosis  of 
the  renal  vein  may  occur  as  a  result  of  these  causes 
when  the  kidneys  are  healthy  ;  but  it  is  also  seen 
in  certain  renal  diseases,  especially  the  granular 
kidney  and  malignant  disease.  In  rare  instances 
the  renal  veins  become  thrombosed  as  a  result  of  a 
phlebitis  spreading  from  other  parts,  especially  the 
pelvic  veins. 

Morbid  Anatomy. — In  active  congestioji  the 
kidneys  are  generally  of  normal  size,  or  larger  than 
normal,  and  in  some  very  acute  forms  the  distension 
may  be  such  as  to  cause  rupture  of  the  capsule. 
The  capsule  strips  off  readily,  leaving  a  smooth  but 
congested  surface.  On  section  the  vessels  are  found 
engorged,  and  the  distended  glomeruli  can  fre- 
quently be  seen  as  bright  red  spots.  Streaks  of 
extravasation  may  also  be  visible  here  and  there, 
which  on  microscopical  examination  are  seen  to  be 
dependent  on  haemorrhage  into  and  between  the 
tubules.  The  changes  are  more  marked  in  the 
cortex  than  in  the  medulla.  Microscopically  de- 
generative changes  may  be  found  in  the  renal  cells, 
and  both  the  tubules  and  the  interstitial  tissue  show 
the  presence  of  extravasated  blood.  In  passive 
congestion  the  anatomical  changes  depend  very 
much  on  the  duration  of  the  disease.  In  the  acute 
forms  dependent  on  thrombosis  of  the  renal  veins 
the  congestion  of  the  kidney-tissue  is  extreme,  and 
is  especially  marked  at  the  junction  of  the  cortex 
and  the  medulla.  On  microscopical  examination 
blood  is  found  freely  extravasated  in  and  between 
the  tubules,  and  the  cells  of  the  kidney  may  have 
undergone  complete  necrosis.  In  the  more  chronic 
forms  the  kidney  is  enlarged,  red  and  often  tough, 
the  capsule  may  be  adherent,  while,  on  being 
stripped,  it  leaves  an  uneven  surface,  although  in 
the  earlier  stages  the  surface  of  the  organ  may  be 
smooth.  The  congestion  is  always  well  marked  in 
the  medullary  portion  of  the  kidney,  and  the 
Malpighian  bodies  are  not  generally  so  distended 
as  in  active  congestion.  On  microscopical  examina- 
tion the  veins  are  found  distended  with  blood,  and 
extravasations  into  the  interstitial  tissue  are  espe- 
cially marked  in  the  medullary  region.  Where  the 
congestion  is  at  all  severe  the  tubules  themselves  will 
also  contain  blood.  The  interstitial  tissue  is  in- 
creased in  amount,  and  the  basement  membrane  of 
the  tubules  is  thicker  than  normal.  In  many 
tubules  the  cells  have  lost  their  characteristic  struc- 
ture and  have  become  hyaline  and  glass-like.  In 
many  cases  it  is  difficult  to  distinguish  with  certainty 
between  the  results  produced  by  mere  passive  con- 
gestion and  those  dependent  on  the  co-existence  of 
slighter  forms  of  nephritis. 

Symptoms. — In  active  congestion  true  symptoms 
are  frequently  absent,  and  the  condition  is  only  re- 
vealed by  an  examination  of  the  urine.  In  others 
the  patient  experiences  some  pain  in  the  back,  and 
this  in  exceptional  circumstances  may  be  severe. 
The  urine  is  diminished  in  amount  and  contains 
albumen  in  variable  quantity,  large  amounts  some- 
times being  present.  Blood  is  also  frequently  pre- 
sent, usually  in  small  amount,  but  in  some  forms  of 
acute  congestion  produced  by  toxic  agencies,  such 
as  turpentine  and  cantharides,  the  amount  of  blood 
present  may  be  large.  Hyaline,  granular,  and  blood- 
casts  also  occur.  In  the  more  severe  forms  of  acute 
congestion  suppression  of  urine  may  occur,  but 
dropsy  is  absent  and  forms  one  of  the  means  of  dis- 
tinguishing between  acute  congestion  and  acute 
Bright's  disease. 
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la  /massive  cong\'ition  the  urine  is  diminislied  in 
quantity,  often  dark  in  colour,  and  contains  albu- 
men in  varying  amount,  from  a  mere  trace  to  a 
sixth  or  even  a  third  of  its  bulk.  Hyaline  and 
granular  casts  are  also  present,  and  it  is  not  uncom- 
mon for  blood  even  in  considerable  quantity  to  be 
[present  in  the  urine.  In  many  cases  of  passive 
congestion  it  is  difficult  to  exclude  other  causes, 
especially  toxic  ones,  and  this  may  account  for  some 
of  the  higher  grades  of  albuminuria  seen,  for  in- 
stance, in  pregnancy.  In  most  cases  of  passive  con- 
gestion the  amount  of  albumen  in  the  urine  is 
small. 

Diagnosis. — Active  congestion  has  to  be  sepa- 
rated from  Bright's  disease  and  from  infarction  of 
the  kidney.  It  is  sharply  marked  off  from  the 
severe  forms  of  Bright's  disease  by  the  absence  of 
dropsy  and  also  Ijy  the  rapid  manner  in  which  the 
condition  subsides  and  health  returns. 

Passive  congestion  has  also  to  be  separated  from 
Bright's  disease.  The  difficulties  that  present 
themselves  occur  mainly  in  cardiac  cases,  in  which 
it  may  be  difficult  to  determine  whether  we  have 
to  deal  with  a  primary  cardiac  case,  with 
secondary  congestion  of  the  kidney,  or  a  primary 
renal  case  with  secondary  cardiac  failure.  In 
passive  congestion  and  in  Bright's  disease  the 
urine  may  be  scanty,  but  in  passive  congestion  it 
is  usually  of  high  specific  gravity,  whereas  in 
Bright's  disease,  even  if  scanty  in  amount,  the 
specific  gravity  is  usually  low.  This  statement, 
however,  is  not  always  accurate,  and  cases  may  be 
seen  of  congested  kidney  dependent  on  heart- 
disease  where  the  urine  is  of  low  specific  gravity  ; 
these,  however,  are  exceptional.  In  passive  con- 
gestion, although  blood  may  be  present  even  in 
some  abundance,  epithelial  casts  do  not  occur,  the 
I  inly  casts  present  being  hyaline  and  granular. 

Prognosis. — Active  congestion  of  the  kidney 
frequently  subsides  even  when  dependent  on  toxic 
causes,  such  as  turpentine  and  cantharides  ;  reflex 
active  congestion  when  occurring  in  diseased  kid- 
neys is,  however,  extremely  serious.  The  prognosis 
of  passive  congestion  must  necessarily  depend  almost 
entirely  on  its  cause.  It  is  usually  a  serious  compli- 
cation of  morbus  cordis  and  a  sign  of  plethora  of 
the  venous  system,  although  extreme  anasarca  may 
occur  in  cardiac  cases  without  signs  of  marked 
congestion  of  the  kidney,  and  conversely  cases  are 
seen  where  the  renal  congestion  is  apparently 
greater  than  the  congestion  of  the  vessels  generally. 
Passive  congestion  in  cardiac  disease  affects  the 
prognosis  unfavourably,  owing  to  the  extreme  difli- 
culty  of  promoting  diuresis  in  such  cases. 

Treatment. — It  is  customary  in  active  conges- 
tion to  apply  dry  cupping  or  hot  fomentations  over 
the  loins,  and  in  this  way  the  pain  may  be  relieved. 
Measures  promoting  the  activity  of  the  skin  and  of 
the  bowels  must  be  used,  and  the  diet  must  be 
reduced  to  a  minimum  in  order  to  spare  the  kid- 
neys as  much  as  possible.  In  the  more  severe  forms 
the  malady  requires  treatment  identical  with  that 
of  acute  Bright's  disease. 

In  passive  congestion  treatment  must  be  directed 
to  the  cause  of  the  condition,  and  many  such  cases 
improve  greatly  under  the  administration  of  digi- 
talis or  caffeine,  drugs  which  increase  the  activity 
of  the  kidney.  Digitalis  is  especially  of  service 
owing  to  the  fact  that  it  produces  its  diuretic 
eflects  by  improving  the  general  circulation.  Saline 
purgatives  are  often  of  great   service,   and  the 


activity  of  the  skin  should  be  promoted  by  hot-air 
and  warm  baths. 

KIDNEY,  Hypertrophy  of.— The  term  'hyper- 
trophy of  the  kidney'  is  usually  applied  to  a  con- 
dition in  which  the  organs  are  increased  in^  size 
without  the  presence  of  any  gross  morbid  lesions. 
It  has  been  much  disputed  whether  the  increase 
in  the  dimensions  of  the  organ  is  dependent  on  an 
increase  in  the  size  of  the  normal  elements  of  the 
kidney,  or  whether  it  is  dependent  on  an  increase 
in  their  number.  Experimental  evidence  has  been 
adduced,  more  especially  by  Tufiier,  to  show  that 
after  removal  of  portions  of  the  kidney  new- 
formation  of  renal  elements  takes  place,  and  Tuffier 
considers  that  by  progressive  partial  nephrectomies 
it  is  possible  to  remove  an  amount  of  kidney  equal 
to  the  whole  of  that  normally  present,  and  yet  for 
kidney-tissue  to  be  found  post  mortem.  This  con- 
clusion, however,  has  not  been  accepted  by  other 
authorities,  and  most  observers  are  agreed  that  no 
such  formation  of  new  elements  occurs  after  the 
removal  of  portions  of  one  kidney.  The  removal 
of  one  kidney  in  animals  or  in  man  is  usually,  but 
not  invariably,  followed  by  a  great  increase  in  the 
size  of  its  fellow  ;  and  in  cases  of  congenital  atrophy 
or  want  of  development  of  one  kidney,  it  is  not 
uncommon  for  the  other  to  more  than  equal  the 
total  weight  and  size  of  two  normal  kidneys.  See 
Kidney,  Atrophy  of. 

The  removal  of  one  kidney  is  more  likely  to  be 
followed  by  an  increase  in  size  in  the  other  when 
the  organ  is  removed  in  the  young.  Unilateral 
extirpation  of  the  kidney  in  old  animals  is  not 
followed  by  any  hypertrophic  enlargement  of  its 
fellow,  and  it  is  well  known  that  in  cases  of  malig- 
nant disease  in  the  human  subject  involving  one 
kidney  the  opposite  organ  is  frequently  not  enlarged. 
Most  observers  are  agreed  that  in  cases  of  so-called 
hypertrophy  of  the  kidney  the  elements  are  some- 
what enlarged.  Hypertrophy  of  the  kidneys  in  the 
human  subject  may  involve  one  or  both  organs. 
Bilateral  hypertrophy  often  occurs  in  diabetes 
mellitus,  and,  although  in  some  cases  of  diabetes 
the  kidneys  present  evidences  of  Bright's  disease, 
it  is  not  uncommon  for  both  organs  to  be  consider- 
ably enlarged  without  the  presence  of  any  other 
morbid  lesion. 

Unilateral  hypertrophy,  however,  is  much  more 
common,  and  this  is  seen  in  cases  of  congenital 
absence  of  one  organ,  in  cases  of  unilateral  atrophy, 
and  also  as  a  result  of  unilateral  disease.  Where 
unilateral  hypertrophy  occurs  it  is  not  uncommon 
for  the  organ  to  be  more  than  double  the  size  and 
weight  of  two  kidneys.  The  main  importance  of 
hypertrophy  of  the  kidney,  apart  from  its  theo- 
retical interest,  rests  in  the  fact  that  such  a  kidney 
may  be  mistaken  for  a  renal  tumour,  and  several 
instances  are  on  record  where  an  exploratory  lapa- 
rotomy has  been  done  under  this  impression. 
Further,  although  the  presence  of  a  single  hyper- 
trophied  kidney  is  compatible  with  prolonged  life, 
many  instances  having  been  recorded  in  patients 
over  eighty  years  of  age,  yet  such  kidneys  often 
become"  involved  in  pathological  processes,  more 
especially  calculous  disease  and  Bright's  disease. 
Calculous  disease  is  especially  formidable  in  such 
cases.  Hypertrophy  of  the  kidney  as  such  pro- 
duces no  clinical  symptoms. 

KIDNEY,  Inflammation  of.— The  term  ne- 
phritis is  sometimes  applied  to  the  initial  stages  of 
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Bright's  disease  and  more  especially  to  acute  Bright's 
disease.  It  is  better,  however,  to  restrict  it  to  the 
changes  produced  as  a  result  of  the  action  of  certain 
specific  poisons  and  more  especially  those  produced 
during  the  height  of  certain  infective  diseases,  such 
as  scarlet  fever,  pneumonia,  typhoid  fever,  and 
diphtheria.  Three  groups  of  renal  poisons  may  be 
recognised.  The  first  is  represented  by  the  action 
of  cantharidin  and  probably  by  the  virus  of  scarlet 
fever.  The  second  consists  of  certain  metallic 
salts.  A  third  group  consists  of  certain  vegetable 
and  animal  toxic  substances,  such  as  abrin,  ricin, 
serpent- venom,  and  bodies  present  in  the  blood  of 
some  animals,  e.g.  the  eel.  The  first  group  pro- 
duce their  main  effects  on  the  glomeruli  and  give 
rise  to  what  has  been  spoken  of  as  a  glomerulo- 
nephritis. The  second  group  produce  a  coagulation- 
necrosis  of  the  cells  of  the  convoluted  tubules.  The 
organic  poisons  of  the  third  group  cause  degenera- 
tion of  the  epithelial  structures  of  the  kidney  differ- 
ing in  some  respects  from  a  coagulation-necrosis. 
In  many  respects  the  effects  seen  in  nephritis  are 
similar  to  changes  produced  in  some  stages  of 
Bright's  disease,  and  even  to  those  seen  in  the  more 
severe  forms  of  acute  congestion. 

Bright's  disease  is  looked  upon  by  some  as  merely 
a  more  severe  or  more  prolonged  nephritis.  The 
nephritis  seen  during  the  incidence  of  acute  diseases 
may  be  described  as  transitory,  and  is  the  cause  of 
the  so-called  febrile  albuminuria  seen  during  the 
height  of  these  diseases.  Some  maladies  that  pro- 
duce transitory  nephritis  during  their  height  may 
lead  to  the  production  of  Bright's  disease  later. 
Thus  in  pneumonia  and  scarlet  fever  transitory  ne- 
phritis is  very  common  during  the  height  of  the 
disease,  and  Bright's  disease  may  arise  during  con- 
valescence ;  but  the  two  conditions  do  not  necessarily 
merge  into  one  another. 

The  transitory  nephritis  of  these  diseases  is  charac- 
terised clinically  by  a  moderate  and  transient  albu- 
minuria unaccompanied  by  the  more  serious  effects 
of  Bright's  disease,  such  as  dropsy.  In  many  cases 
it  is  probable  that  the  lesions  present  in  the  kidney 
are  scattered  and  partial  in  their  distribution.  In 
the  more  serious  forms  of  nephritis  seen  as  the 
result  of  the  action  of  such  poisons  as  cantharides  or 
turpentine,  hematuria  and  more  or  less  complete 
suppression  of  urine  may  occur.  In  the  great 
majority  of  cases  the  condition  is  temporary  and  the 
albuminuria  soon  subsides  and  the  patient  com- 
pletely regains  health.  It  is  possible  that  in  some 
such  cases  these  forms  of  nephritis  lay  the  founda- 
tion for  permanent  renal  disease. 

In  the  slighter  forms  no  special  treatment  is  called 
for,  but  in  the  more  serious  forms  similar  measures 
to  those  adopted  in  acute  Bright's  disease  are 
required.    See  Bright's  Disease. 

KIDNEY,  Inflammation  of  Pelvis  of.— Pye- 
litis is  an  inflammation — acute  or  chronic — of  the 
pelvis  of  the  kidney.  Pyelitis  may  exist  by  itself,  or 
it  may  be  part  of  a  more  widespread  affection  of  the 
genito-urinary  tract,  such  as  cystitis  on  the  one 
hand  and  suppuration  of  the  kidney  on  the  other 
hand. 

/Etiology. — Pyelitis  may  be  caused  by  infection 
from  the  lower  urinary  tract,  or  by  the  irritation  of 
toxic  substances  excreted  by  the  kidney.  It  is 
possible  that  the  infective  agent  may  sometimes 
reach  the  pelvis  of  the  kidney  directly  from  the 
blood-stream  without  being  excreted  by  the  kidney. 


In  the  great  majority  of  instances,  however,  the  in- 
fection reaches  the  pelvis  of  the  kidney  either  from 
above  or  from  below.  Predisposing  causes  to  pye- 
litis are  afforded  not  only  by  the  stagnation  of  urine 
in  the  renal  pelvis  as  a  result  of  obstruction  caused 
by  the  presence  of  calculi,  but  also  by  dilatation  of 
the  ureter  either  of  congenital  origin  or  dependent 
on  some  former  obstruction  of  the  lower  part.  Dila- 
tation of  the  ureter  is  a  most  important  pi'edisposing 
cause  in  cases  of  pyelitis  dependent  on  infection 
from  below.  Pyelitis  may  complicate  cystitis,  as 
for  instance  in  gonorrhoea,  with  little  or  no  distension 
of  the  ureter  ;  but  it  is  in  cases  of  enlarged  prostate 
and  urethral  stricture  complicated  by  dilatation  of 
the  bladder  and  ureters  that  pyelitis  is  most  frequently 
seen  (see  Kidney,  Consecutive  Inflammation 
of).  Micro-organisms  are  also  excreted  by  the 
kidney,  and  in  their  passage  down  the  urinary  tract 
they  may  set  up  inflammatory  mischief  either  in  the 
kidney  itself  or  in  the  pelvis  ;  in  this  way  a  descend- 
ing pyelitis  may  be  produced.  There  are  a  number 
of  acute  diseases  such  as  typhoid  fever  and  acute 
pneumonia,  in  which  slight  pyelitis  may  be  present, 
and  a  number  of  poisons,  especially  turpentine  and 
cantharides,  may  cause  pyelitis.  Other  causes  of 
pyelitis  are  the  presence  of  calculi  and  tubercular 
disease  in  the  pelvis  of  the  kidney.  The  majority  of 
cases  of  pyelitis  are  the  result  of  sepsis,  calculi,  or 
tubercular  disease.  It  is  said  that  exposure  to  cold 
may  lead  to  pyelitis,  but  this  is  very  doubtful. 

Morbid  Anatomy. — The  mucous  membrane  of 
the  pelvis  of  the  kidney  is  congested,  coated  with 
mucus,  and  often  greyish  in  colour.  Numerous 
punctiform  submucous  hemorrhages  are  frequently 
present  and  may  cause  necrosis  of  the  overlying 
epithelium  and  so  produce  ulcers.  The  renal  pelvis 
may  contain  varying  quantities  of  pus.  If  the 
disease  is  of  any  duration,  the  pelvis  of  the  kidney 
will  be  dilated  and  its  walls  thickened,  and,  in 
some  cases,  covered  by  a  kind  of  false  membrane. 
In  most  cases,  both  the  kidney  and  the  ureter  present 
marked  changes,  the  latter  being  thickened  and 
often  dilated  and  its  lumen  more  or  less  obstructed, 
partly  by  the  swelling  of  the  mucous  membrane  and 
partly  by  the  accumulation  of  inflammatory  products 
and  blood.  The  changes  in  the  kidney  present 
considerable  variety.  In  simple  pyelitis  little 
or  no  change  is  observed  except  that  the  apices 
of  the  renal  pyramids  may  be  somewhat  flattened. 
The  pyelitis  is  frequently  complicated  by  the  presence 
of  pyelonephritis  or  by  pyonephrosis  ;  in  the  former 
case  areas  of  suppuration  of  varying  size  are  found 
extending  between  the  pyramids  of  the  kidney  into 
the  cortex,  and  there  are  often  numerous  small 
abscesses  in  the  cortex  beneath  the  capsule.  In 
pyonephrosis  the  kidney  undergoes  distension  similar 
to  that  seen  in  hydronephrosis,  but  the  renal  tissue 
presents  many  inflammatory  changes.  The  dis- 
tension may  be  so  great  that  the  organ  remains 
simply  as  a  bag  containing  pus.  In  other  cases 
where  the  distension  is  not  so  great,  areas  of  the 
medullary  portion  of  the  kidney,  more  or  less  con- 
siderable in  size,  show  necrotic  changes.  When 
pyonephrosis  ensues  as  a  complication  to  pyelitis, 
the  capsule  of  the  kidney  is  often  greatly  thickened, 
and  adhesions  may  be  formed  between  the  kidney 
and  surrounding  organs. 

Symptoms. — The  symptoms  produced  by  pye- 
litis depend  not  only  on  the  severity  of  the  disease, 
but  also  very  largely  on  its  cause.  In  simple  pye- 
litis, unassociated  with  the  presence  of  calculi  or 
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local  tuberculosis,  pain  nf  moderate  severity  is  felt 
in  the  loin  ;  but  in  many  cases  this  is  not  sufficiently 
severe  to  be  called  more  than  uneasiness.  Fre- 
quency of  micturition  is  often  present,  and  a  marked 
feature  even  when  there  is  no  evidence  of  the 
presence  of  cystitis.  The  urine  is  acid,  and  con- 
tains a  variable  amount  of  pus.  Ha;maturia  is  not 
generally  a  marked  feature,  unless  the  pyelitis  is 
due  to  local  irritation  (calculi  or  tuberculosis).  The 
amount  of  albumen  in  the  urine  is  small,  and  is  de- 
pendent on  the  presence  of  the  pus.  Albuminuria 
out  of  proportion  to  the  quantity  of  pus  present  is  a 
sign  of  the  involvement  of  the  kidneys  by  some  other 
morbid  process,  most  commonly  amyloid  disease. 
Fever  is  usually  present,  and  its  course  exceedingly 
irregular.  In  the  more  severe  forms  the  temperature 
may  be  high  and  rigors  may  occur  ;  while  attacks 
simulating  those  of  renal  colic  may  be  produced  by 
the  dislodgment  of  inflammatory  products  and  by 
the  passage  of  blood-clots  through  the  ureter. 
There  is  usually  tenderness  on  deep  pressure  over 
the  affected  kidney.  When  pyonephrosis  ensues  the 
urine  frequently  remains  free  from  pus,  since  the  pro- 
duction of  the  pyonephrosis  involves  the  obstruc- 
tion of  the  ureter.  Where  pyelonephritis  is  present 
as  a  complication  or  accompaniment  of  pyelitis  the 
patients  are  much  more  profoundly  ill  ;  they  become 
wasted,  and  assume  a  cachectic  appearance  and 
suffer  from  hectic  fever.  Where  pyonephrosis  de- 
velops, the  tumour  formed  by  the  distended  kidney 
may  often  be  recognised.  Pyelitis  may  be  uni- 
lateral or  bilateral.  The  former  is  seen  in  some 
cases  of  calculous  and  tubercular  pyelitis,  the  latter 
more  often  where  the  pyelitis  is  a  sequel  of  cystitis. 
In  calculous  pyelitis  pain  is  a  more  prominent  feature 
than  in  the  simple  variety,  and  such  patients  often 
present  a  history  of  the  passage  of  calculi  or 
gravel.  Ha;morrhage  is  also  often  profuse  in  cases 
due  to  calculi.  In  tubercular  pyelitis  the  discharge 
of  pus  is  usually  abundant  and  that  of  blood  scanty, 
although  cases  have  been  described  in  which  the 
onset  of  tubercular  pyelitis  was  marked  by  profuse 
hasmaturia.  In  tubercular  pyelitis  tubercle-bacilli 
may  be  found  in  the  urine,  either  by  microscopical 
examination  of  the  centrifugansed  deposit,  or  else 
by  the  inoculation  of  susceptible  animals  with  the 
suspected  urine.  The  latter  is  on  the  whole  the 
more  reliable  method,  owing  to  the  difficulties 
occasionally  experienced  in  distinguishing  between 
the  Bacillus  tuberculosis  and  the  smegma-bacillus. 

Diagnosis. — The  diagnosis  of  pyelitis  is  usually 
readily  made  in  uncomplicated  cases  by  examina- 
tion of  the  urine.  Some  difficulty  may  be  expe- 
rienced in  determining  whether  the  disease  is  uni- 
lateral or  bilateral,  and  most  frequently  this  has  to 
be  determined  by  the  situation  of  the  pain  and 
tenderness.  In  some  cases,  and  more  especially  in 
the  female,  cystoscopic  examination  of  the  bladder 
and  catheterisation  of  the  ureters  may  afford  certain 
evidence  as  to  the  situation  of  the  disease.  Diffi- 
culties sometimes  present  themselves  in  distinguish- 
ing bc-tween  cystitis  and  pyelitis,  since,  although 
the  urine  is  generally  alkaline  in  cases  of  cystitis 
and  acid  in  pyelitis,  this  is  not  invariaVile,  and  some 
forms  of  cystitis  occur  with  acid  urine,  and  pyelitis 
complicating  cystitis  may  be  accompanied  by  an  alka- 
line urine.  The  diagnosis  has  usually  to  be  based 
on  the  presence  of  renal  pain  and  tenderness.  It  is 
often  a  matter  of  great  importance  to  determine 
whether  pyelonephritis  is  present.  Where  this  is 
the  case  the  patient  is   usually  more  ill,  more 


wasted,  and  suffers  from  more  characteristic  hectic 
fever  than  where  pyelitis  alone  is  present.  The 
urine  in  pyelonephritis  is  often  abundant  and  of 
low  specific  gravity.  Calculous  is  to  be  distin- 
guished from  tubercular  pyelitis  by  the  history,  by 
the  greater  tendency  to  ha;maturia,  and  often  by  its 
longer  duration.  Calculous  pyelitis  is  a  malady 
which  may  exist  for  many  years  without  seriously 
interfering  with  the  general  health.  The  most 
reliable  means,  however,  of  distinguishing  between 
the  two  is  by  determining  the  presence  or  absence 
of-  tubercle-bacilli  in  the  urine. 

Prognosis. — The  prognosis  of  pyelitis  depends 
on  its  cause.  In  the  slighter  forms  dependent  on 
the  presence  of  gravel  this  is  not  unfavourable.  The 
trivial  pyelitis  accompanying  acute  specific  fevers  is 
also  of  no  great  importance,  except  that  it  may  lay  the 
foundation  for  subsequent  calculous  disease.  Cases 
of  septic  pyelitis  and  of  tubercular  pyelitis  are 
grave.  Pyelitis  complicating  gonorrhcea  may  even 
be  fatal  by  setting  up  py;emia  ;  but  many  of  these 
septic  varieties  of  pyelitis  can  be  successfully  treated 
by  operative  interference. 

Treatment. — Many  forms  of  pyelitis  require 
surgical  treatment,  such  as  the  removal  of  stones  or 
the  draining  of  the  distended  kidney,  or  even  in 
some  cases  the  passage  of  a  long  catheter  up  the 
ureter  and  the  washing  out  of  the  renal  pelvis. 
The  slighter  forms  associated  with  the  presence  of 
gravel  may  often  be  greatly  benefited  by  medical 
treatment.  The  diet  should  be  light,  and  all  stimu- 
lating drinks  should  be  avoided.  The  patient  should 
take  large  quantities  of  barley-water,  of  infusion  of 
buchu,  or  of  linseed-tea.  Alkalis,  such  as  car- 
bonate or  citrate  of  potassium,  often  relieve  the 
urgency  of  micturition  ;  and  uva  ursi  and  infusion 
of  buchu  have  been  recommended  for  the  same 
purpose.  Mild  counter-irritation  may  be  applied 
to  the  loins  to  relieve  the  pain. 

KIDNEY,  Malpositions  of. — Malpositions  may 
be  congenital  or  acquired.  Further,  the  kidney 
may  be  fixed  in  its  anomalous  position,  or  the  dis- 
placement may  be  accompanied  by  mobility.  The 
most  important  congenital  malpositions  of  the  kidney 
are  those  in  which  the  organ  is  situated  (i)  over 
the  sacro-iliac  synchondrosis  ;  (2)  in  the  concavity 
of  the  sacrum  ;  or  (3)  in  the  iliac  fossa.  Such  dis- 
placements usually  involve  only  one  kidney.  Mal- 
position of  the  kidney  is  often  associated  with  other 
congenital  anomalies,  especially  with  anomalies  in 
the  development  of  the  large  intestine,  and  in  its 
relation  to  the  peritoneum.  In  some  instances 
imperforate  anus  is  associated  with  malposition  of 
the  kidney.  The  most  frequent  of  the  '  fixed  '  dis- 
placements is  that  over  the  sacro-iliac  synchon- 
drosis. A  fixed  displacement  of  the  kidney  is  of 
some  cHnical  importance,  since  (l)  it  may  be  mis- 
taken for  a  tumour,  as  in  the  case  of  a  kidney 
occupying  the  concavity  of  the  sacrum  and  palpable 
per  rectitiii  ;  and  (2)  the  displaced  organ  may 
become  enlarged  and  tender,  as  a  result  of  kinking 
of  the  renal  vein.  In  this  way  considerable  pain 
may  be  produced,  and  the  condition  be  erroneously 
diagnosed  as  inflammatory,  as  in  a  case  in  which 
a  swollen  kidney,  situated  in  the  iliac  fossa,  was 
diagnosed  as  inflammation  of  the  appendix. 

Displacements  with  mobility  are  usually  known 
as  movable  kidney.  Two  varieties  of  movable 
kidney  are  generally  recognised :  one  where  the 
mobility  of  the  organ  is  slightly  greater  than  normal, 
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so  that  it  descends  more  during  the  normal  respira- 
tory movements  ;  the  other,  where  the  unnatural 
mobihty  is  far  greater,  so  that  the  organ  can  be 
moved  about  freely  in  the  abdominal  cavity  ;  to  the 
latter  variety  the  name  of  floating  kidney  has  some- 
times been  applied.  The  normal  kidneys  move 
considerably  during  respiration,  but  not  to  an  extent 
sufficient  to  allow  the  hand  to  be  inserted  above  the 
kidney.  Some  authorities  consider  that  if  more 
than  the  lower  third  can  be  felt  during  inspiration 
the  term  '  movable  kidney  '  should  be  applied  to 
the  condition.  In  the  slighter  forms  of  movable 
kidney  the  organ  maintains  its  normal  relations  to 
the  peritoneum,  but  in  the  more  severe  forms,  or 
'  floating  kidney,'  the  peritoneum  passes  behind  the 
kidney  to  a  variable  extent,  forming  a  kind  of 
mesonephros.  It  is  probable  that  the  formation  of 
this  spurious  mesonephros  is  generally  congenital, 
but  it  may  also  be  acquired  as  a  result  of  unnatural 
mobility  of  the  organ.  The  kidney  normally  is 
kept  in  its  position  partly  by  the  pressure  of  the 
adjacent  viscera  and  the  tonic  contraction  of  the 
abdominal  muscles.  In  addition  to  these  the  most 
important  factors  are  the  bands  of  fibrous  tissue 
which  pass  through  the  fatty  bed  in  which  the 
kidney  lies,  and  also  the  reflections  of  the  perito- 
neum from  the  kidney  to  the  adjacent  organs.  The 
most  important  of  the  latter  is  the  reflection  passing, 
from  the  anterior  surface  of  the  kidney  to  the  duo- 
denum. 

/Etiology. — Movable  kidney  is  more  common 
in  women  than  in  men,  and  the  right  kidney  is 
more  frequently  affected  than  the  left.  The  slighter 
forms  of  movable  kidney  are  extremely  prevalent  in 
women,  but  such  a  condition  apart  from  the  pro- 
duction of  symptoms  is  scarcely  to  be  looked  upon 
as  pathological.  Predisposing  causes  are  distension 
of  the  abdomen  and  laxity  of  the  abdominal  walls, 
arising  either  as  a  result  of  the  distension,  or  else 
due  to  impaired  nutrition.  In  some  instances  the 
condition  has  developed  as  a  result  of  tight-lacing. 
In  many  it  has  followed  traumatism,  either  direct 
injury  to  the  loin  or  more  often  displacement  of  the 
organ  resulting  from  a  shock  or  jar  produced  by 
jumping. 

Morbid  Anatomy. — The  kidney  may  be  found 
in  its  normal  situation,  but  owing  to  looseness  of 
attachments  it  may  be  more  freely  movable  behind 
the  peritoneum.  In  the  more  serious  forms  the 
spurious  mesonephros  will  allow  the  kidney  to  be 
moved  about  freely  in  the  abdominal  cavity.  The 
kidney  itself  does  not  usually  present  any  marked 
changes,  but  in  some  instances  of  extreme  mobility 
where  kinking  of  the  vein  or  of  the  ureter  has  re- 
sulted, the  results  of  these  conditions  may  be  visible 
{see  Hydronephrosis  ;  and  Kidney,  Congestion 
of ).  In  some  cases,  changes  in  other  organs  are  found, 
e.g.  dilatation  of  the  stomach,  which  apparently  is 
produced  by  the  traction  exerted  on  the  duodenum 
by  the  displaced  organ  through  the  peritoneal  re- 
flections passing  from  the  kidney  to  the  duodenum. 
The  common  bile-duct  may  also  be  dragged  upon 
and  partially  obstructed  in  this  way. 

Symptoms. — In  a  large  number  of  cases  no 
symptoms  are  produced,  and  the  condition  is  re- 
cognised accidentally  during  examination  of  the 
abdomen  for  other  purposes.  In  a  certain  number 
of  cases,  however,  the  patients  seek  advice  with 
more  or  less  characteristic  symptoms,  and  in  a 
small  proportion  of  cases  the  effects  produced  may 
be  severe.    One  of  the  most  constant  symptoms  is 


pain  in  the  abdomen  and  loin,  which  occasionall}'- 
resembles  that  of  renal  colic.  In  these  cases,  there 
may  be  nausea  and  vomiting  with  tenderness  in  the 
abdomen  and  loin.  Abdominal  distension  may 
occur,  and  intestinal  obstruction  be  simulated. 
Neurasthenic  symptoms  are  often  present  even  in 
cases  where  the  pain  and  other  effects  produced 
are  not  severe,  and  instances  occur  in  which  no 
other  signs  than  those  of  movable  kidney  are 
seen  in  patients  suffering  from  very  severe  neuras- 
thenia. In  such  cases  wasting  is  often  a  marked 
phenomenon.  In  a  small  proportion  of  cases  of 
movable  kidney,  ha:maturia  occurs,  accompanied 
by  severe  pain,  and  it  is  supposed  that  in  such 
cases  kinking  of  the  renal  vein  has  resulted  from 
the  unnatural  mobility  of  the  organ.  Transient 
jaundice  is  rarely  met  with  ;  gastric  symptoms  are 
accounted  for  by  dilatation  of  the  stomach.  In- 
termittent hydronephrosis  is  one  of  the  most  im- 
portant of  the  more  serious  effects  produced  by  this 
condition. 

Diagnosis. — The  condition  is  usually  readily  ' 
recognised  owing  to  the  fact  that  a  large  number  of 
patients  suffering  from  it  are  emaciated  and  palpa- 
tion of  the  abdomen  readily  reveals  the  extreme 
mobility  of  the  organ.  Pressure  on  the  kidney 
often  causes  nausea  and  faintness.  The  condition 
may  be  overlooked  where  the  patient  presents  only 
gastric  symptoms,  and  difficulties  may  arise  in  the 
differential  diagnosis  between  some  forms  of 
movable  kidney  and  calculus,  as  both  may  produce 
paroxysmal  pain  and  hajmaturia.  Although  neuras- 
thenia is  often  associated  with  movable  kidney,  the 
latter  is  not  often  the  sole  cause  of  the  former,  and 
the  neurasthenia  may  persist  in  all  its  severity  after 
the  successful  relief  of  the  movable  kidney. 

Prognosis. — In  the  vast  majority  of  cases  the 
condition  is  not  serious,  but  the  pain  may  be  of 
suflicient  severity  to  interfere  with  the  normal 
avocations  of  the  patient.  Where  hydronephrosis 
is  produced  more  or  less  serious  effects  may 
result. 

Treatment. — When  no  symptoms  are  present 
no  treatment  is  required.  When  symptoms  are 
present,  relief  can,  in  the  majority  of  cases,  be 
given  by  the  application  of  a  suitable  belt  or  pad, 
and  by  measures  directed  to  the  improvement  of 
the  general  health,  and  especially  the  tone  of  the 
abdominal  muscles.  Massage  and  Weir-Mitchell 
treatment  may  be  of  service,  hnl  massage  is  some- 
times harmful,  and  the  mobility  increased  by  it. 
Surgical  treatment  may  be  required  if  the  pain  be 
severe  and  constant,  especially  if  hydronephrosis 
have  resulted.  In  such  cases  nephrotomy,  nephror- 
rhaphy  or  even  nephrectomy  may  be  required. 

KIDNEY,  Morbid  Growths  of.— Both  simple 
and  malignant  growths  occur  in  the  kidney.  The 
former  are  of  no  great  clinical  importance  and 
include  adenomata,  fibromata,  lipomata,  angio- 
mata,  and  myxomata.  In  addition  to  these, 
gummata,  and  the  growths  peculiar  to  leuco- 
cythfemia  and  lymphadenoma,  are  not  uncommon. 

Adenoma  is  the  most  common  simple  growth 
affecting  the  kidney,  and  is  usually  no  larger  than  a 
split  pea.  It  maybe  found  in  healthy  kidneys,  but 
more  often  in  granular  kidneys.  In  some  instances 
it  may  reach  a  large  size  and  may  be  bilateral. 
An  isolated  fibroma  is  sometimes  seen  in  the 
medullary  portion  of  the  kidney,  and  in  rare  in- 
stances multiple  fibromata  occur  in  the  capsule 
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associated  with  fibromata  in  other  parts,  especially 
the  ovary. 

The  malignant  growths  commonly  affecting  the 
kidney  are  sarcoma,  carcinoma,  and  malignant 
adenoma.  In  addition  to  these,  columnar  epithe- 
lioma is  met  with,  and  even  squamous  epithelioma, 
occurring  as  a  primary  growth,  has  been  described. 

Renal  sarcomata  are  usually  of  the  round-  or 
spindle-celled  variety  ;  in  a  few  rare  instances 
alveolar  sarcoma  has  occurred.  Sarcomata  are  met 
with  most  frequently  in  early  life,  and  in  a  con- 
siderable number  of  the  cases  the  tumour  contains 
striated  muscle-fibres  ;  to  these  malignant  sar- 
comatous tumours  the  name  of  rhabdomyoma  has 
been  applied.  This  form  of  tumour  is  common  in 
cases  of  congenital  sarcoma,  but  is  also  met  with  in 
sarcoma  occurring  in  young  children.  Melanotic 
sarcoma  in  the  form  of  secondary  growths  also 
occurs  in  the  kidney,  and  may  be  accompanied  by 
melanuria.  See  PIGMENTATION  ;  and  Urine, 
Morbid  Conditions  of. 

In  most  cases  of  carcinomata  affecting  the  kidney 
the  growth  is  of  the  encephaloid  variety  ;  scirrhus 
is  only  rarely  met  with.  In  many  instances  the 
encephaloid  growth  undergoes  colloid  or  other  form 
of  degeneration  ;  the  growth  is  usually  exceedingly 
soft  and  friable. 

In  a  considerable  proportion  of  cases  of  malignant 
diseases  of  the  kidney  the  growth  really  begins  in 
what  is  spoken  of  as  a  suprarenal  'rest.'  These 
'  rests '  are  situated  in  the  cortex  of  the  kidney  beneath 
I  he  capsule,  and  the  growths  arising  in  them  re- 
semble in  their  structure  that  of  a  suprarenal  body, 
but,  owing  to  the  presence  of  considerable  quantities 
of  fat,  this  may  be  overlooked.  These  growths 
olten  reach  a  considerable  size,  and  they  may  either 
infiltrate  or  compress  the  neighbouring  substance  of 
the  kidney.  These  tumours  are  accompanied  by 
secondary  growths,  similar  in  structure,  in  other 
parts  of  the  body.  The  structure  of  a  growth  arising 
from  a  suprarenal  '  rest '  resembles  that  of  malignant 
adenoma  more  than  that  of  sarcoma.  In  many 
cases  its  clinical  course  is  relatively  slow. 

Villous  tumours  of  the  mucous  membrane  of  the 
calices  and  of  the  renal  pelvis  sometimes  occur, 
and  may  reach  a  very  large  size. 

In  about  half  the  cases  of  malignant  growths  in- 
volving the  kidney,  the  tumour  remains  confined 
within  the  capsule  of  the  organ,  even  when  the 
growth  has  reached  a  very  large  size  ;  and  in  this 
way  a  more  or  less  general  enlargement  of  the 
kidney  is  produced.  In  the  rest  of  the  cases  the 
growth  perforates  the  capsule.  The  growth  often 
spreads  along  the  renal  vein  and  may  produce 
thrombosis  of  this  vein  or  of  the  vena  cava. 
.Secondary  deposits  occur,  especially  in  the  lungs, 
the  liver,  and  in  the  lumbar  glands. 

Symptoms. — The  more  benign  tumours  of  the 
kidney  usually  give  rise  to  no  symptoms.  Cases  of 
adenoma  of  the  kidney  have  been  described  in 
which,  owing  to  extensive  cystic  degeneration  of  the 
growth,  effects  have  been  produced  resembling  both 
clinically  and  histologically  those  seen  in  cystic 
disease  of  the  kidney. 

Pain,  hrematuria,  and  the  presence  of  a  tumour 
form  the  characteristic  clinical  features  of  malignant 
disease  of  the  kidney.  The  pain  is  usually  felt  in 
the  loin,  and  is  liable  to  undergo  exacerbations 
simulating  those  of  renal  colic.  In  some  cases 
I  hese  attacks  of  pain  are  dependent  on  the  passage 
'if  blood-clot   or   of  fragments   of   the  growth. 


Hfematuria  occurs  in  aljout  one  half  the  cases  and 
may  be  very  profuse  ;  it  is  usually  intermittent.  In 
rare  instances  fragments  of  the  growth  have  been 
detected  in  the  urine.  In  most  cases  a  renal  tumour 
can  be  detected,  and  presents  the  usual  features. 
It  is  not  unusual  for  the  tumour  to  be  of  sufficient 
size  to  be  visible  through  the  abdominal  parietes, 
and  in  such  cases  the  superficial  veins  of  the  abdo- 
men may  be  unnaturally  distended  owing  to  the 
interference  with  the  circulation  through  the  vena 
cava.  The  tumour  presents  the  ordinary  features 
of  a  renal  tumour.  It  is  limited  to  one  side  of  the 
abdomen,  has  a  rounded  outline,  and  moves  but 
slightly  with  respiration.  The  pre.sence  of  the 
colon  crossing  the  tumour  can  often  be  determined 
either  by  palpation  or  by  percussion.  When  the 
disease  is  fully  established,  the  characteristic 
asthenia  and  cachexia  are  produced  especially  in  the 
case  of  carcinoma.  Intestinal  obstruction  may 
result  from  pressure  on  the  colon  or  from  the  growth 
invading  some  portion  of  the  intestine.  In  rare 
instances  the  disease  may  spread  and  involve  the 
vertebral  column  and  produce  paraplegia.  Throm- 
bosis of  the  vena  cava  may  lead  to  cedema  of  the 
legs.  Ascites  may  also  occur  if  the  peritoneum  be 
invaded. 

Diagnosis. — The  diagnosis  is  usually  based  on 
the  presence  of  a  renal  tumour  together  with 
hsematuria  and  in  many  cases  cachexia.  If  hasmat- 
uria  is  absent,  the  renal  tumour  may  be  mistaken 
for  a  splenic  tumour,  for  enlarged  abdominal  glands, 
for  perinephric  abscess,  or  for  certain  tumours  of 
the  liver  and  ovary.  Splenic  tumours  usually  pre- 
sent a  sharp  edge  and  notch,  and  are  more  movable 
with  respiration  than  renal  tumours  ;  and  it  is  ex- 
ceptional for  the  colon  to  pass  in  front  of  a  splenic 
tumour.  In  some  cases  a  splenic  tumour  is  vertical 
instead  of  oblique,  and  then  the  difficulty  of  dis- 
tinguishing between  the  two  is  greater.  Even 
when  both  hematuria  and  a  renal  tumour  are  pre- 
sent, errors  may  be  made,  as  in  one  instance  where 
hasmorrhage  occurred  into  the  sac  of  a  hydro- 
nephrotic  kidney,  producing  a  solid  renal  tumour 
and  hematuria.  Where  a  tumour  cannot  be  felt 
the  difficulties  are  considerably  greater,  as  profuse 
haimorrhage  like  that  seen  in  malignant  disease  may 
occur  with  renal  calculus  and  renal  tuberculosis,  and 
even  in  some  cases  of  granular  kidney.  Sec  Phy- 
sical Examination. 

Prognosis. — The  average  duration  of  carcinoma 
of  the  kidney  is  a  year,  but  in  exceptional  cases 
life  may  be  prolonged  for  several  years.  In  sar- 
coma the  course  of  the  disease  is  still  more  rapid. 

Treatment. — Medical  treatment  is  purely  pal- 
liative. Morphine  is  given  to  relieve  the  pain. 
The  bowels  require  especial  attention  owing  to  the 
constipation  resulting  from  the  pressure  on  the 
descending  colon. 

If  the  tumour  has  its  origin  in  a  suprarenal  '  rest,' 
surgical  interference  is  often  successful  ;  the  removal 
of  the  whole  kidney  is  not  always  necessary,  for,  in 
some  cases,  the  growth  can  be  shelled  out. 

In  cases  of  carcinoma  and  sarcoma  the  prospects 
of  a  cure  by  nephrectomy  are  not  so  favourable. 
The  results  of  removal  of  sarcoma  are  rather  better 
than  those  of  carcinoma,  but  recurrence  is  fre- 
quent. 

Owing  to  the  douljt  that  must  exist  in  a  large 
number  of  cases  as  to  the  actual  nature  of  the  morbid 
growth  present,  an  exploratory  laparotomy  is  gene- 
rally advisable. 
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KIDNEY,  Parasites  of.— The  parasiles  which 
have  been  described  as  existing  in  tlie  human 
kidneys  are  hydatids  (j-t-'f  p.  831).  Strongylus  gigas, 
Pentastoma  denticulatum,  Bilharzia  htematobia ; 
also  the  larval  form  of  the  Filaria  sanguinis  hominis, 
which  inhabits  the  lymphatic  vessels,  either  of  the 
kidneys  themselves,  or  of  some  lower  part  of  the 
urinary  tract. 

Treatment. —  In  the  treatment  of  patients 
affected  with  Bilharzia  haematobia,  the  internal  use 
of  oil  of  turpentine  is  recommended.  It  is  stated 
that,  when  the  bladder  is  affected,  vesical  injections 
of  iodide  of  potassium,  twenty  or  thirty  grains 
dissolved  in  tepid  water,  repeated  every  second  or 
third  day,  have  been  found  useful.  See  Entozoa  ; 
Chyluria  ;  and  Kidney,  Hydatid-Disease  of 

KIDNEY,  Syphilitic  Affections  of. —Syphilis, 
like  other  acute  specific  diseases,  may  cause  or  pre- 
dispose to  certain  affections  of  the  kidney.  Bright's 
disease  is  not  uncommon  as  a  complication  during 
the  early  stages  of  syphilis.  In  this  respect  the 
influence  of  syphilis  is  comparable  to  that  of  scarlet 
fever  and  other  acute  diseases,  since  it  may  not 
only  lead  to  the  production  of  Bright's  disease,  but 
may  also  produce  a  transient  albuminuria.  When 
Bright's  disease  ensues  as  a  sequel  to  syphilitic 
infection,  the  disease  runs  the  same  course  as  when 
due  to  other  causes.  Amyloid  degeneration  of  the 
kidney  is  a  common  result  of  syphilis,  and  is  some- 
times erroneously  diagnosed  as  Bright's  disease  {see 
Bright's  Disease).  In  rare  instances  gummata 
are  formed  in  the  kidney,  but  there  is  no  means 
of  diagnosing  their  presence. 

KIDNEY,  Thrombosis  of.— Thrombosis  of  the 
renal  vessels  is  a  rare  lesion  :  venous  thrombosis 
is  more  frequent  than  arterial.  Thrombosis  of  the 
renal  vein  may  occur  primarily  during  the  course 
of  debilitating  diseases,  e.g.  diphtheria.  It  is  more 
usual  as  a  result  of  extension  into  the  renal  veins 
of  thrombi  arising  in  the  inferior  vena  cava.  In 
such  cases  the  thrombosis  may  start  in  the  veins 
of  the  pelvis  or  of  the  lower  limb,  and  may  gra- 
dually involve  the  vena  cava  until  it  reaches  the 
point  of  entry  of  the  renal  veins.  Such  renal 
thrombosis  is  seen  in  cases  of  primary  septic  pelvic 
diseases,  after  operations  such  as  ovariotomy  or  the 
removal  of  uterine  '  fibroids,'  or  following  the  septic 
complications  of  childbirth.  In  rare  instances 
thrombosis  spreading  from  the  pelvic  veins  to  the 
vena  cava  and  renal  veins  is  seen  after  abdominal 
operations  involving  the  ligature  of  pelvic  veins 
without  any  clear  evidence  of  the  presence  of  septic 
complications.  Thrombosis  of  the  renal  veins  may 
also  complicate  certain  renal  diseases,  especially 
malignant  disease  of  the  kidney  and  granular  con- 
tracted kidney.  Thrombosis  of  the  renal  veins  leads 
to  extreme  passive  congestion  of  the  kidneys  and, 
if  bilateral,  to  complete  suppression  of  urine  ;  but 
in  many  instances  only  one  renal  vein  is  in- 
volved. 

Thrombosis  of  the  renal  artery  or  its  branches 
occurs  in  very  rare  instances  as  a  result  of  the 
presence  of  endarteritis.  In  such  cases  effects  very 
similar  to  those  seen  in  embolism  are  produced, 
more  or  less  extensive  areas  of  the  cortex  of  the 
kidney  undergoing  necrosis.  In  one  instance,  re- 
corded by  the  writer,  bilateral  thrombosis  of  the 
interlobular  arteries  occurred,  producing  complete 
necrosis  of  the  cortex  of  both  kidneys. 


KIDNEY,  Tuberculosis  of. — Renal  tubercu- 
losis exists  in  two  forms.  (l)  In  one  the  organ 
contains  scattered  miliary  tubercles,  and  the  renal 
infection  is  part  of  a  general  tuberculosis.  In  such 
cases  the  renal  lesion  does  not  develop  to  any  great 
extent,  and  the  tubercles  are  always  of  small  size. 
They  are  most  abundant  in  the  cortex  in  the  vicinity 
of  the  capsule,  and  are  usually  of  a  yellow  tint. 
A  few  scattered  tubercles  may  be  found  in  the 
medulla.  In  exceptional  instances  the  individual 
foci  may  reach  the  size  of  a  split  pea.  In  this  form 
of  the  disease  the  infecting  agent  reaches  the  kidney 
through  the  blood -stream,  and  the  bacilli  are  arrested 
in  the  capillary  tufts  and  in  the  interstitial  tissue 
between  the  tubules.  Bacilli  may  be  present  in 
the  urine  in  small  numbers.  Miliary  tuberculosis  of 
the  kidney  produces  no  symptoms,  and  is  of  no 
clinical  importance,  the  lesions  in  other  parts, 
especially  in  the  lungs  and  meninges,  overshadowing 
those  in  the  kidney. 

(2)  In  the  other  form  of  tuberculosis  of  the  kidney 
the  disease  is  more  localised,  but  the  tubercular  foci 
are  more  extensive.  One  or  both  kidneys  may  be 
involved,  and  no  other  organ  may  be  affected. 
More  frequently,  however,  the  local  tuberculosis  is 
associated  with  similar  disease  in  other  parts  of  the 
body,  especially  of  the  genito-urinary  tract.  This 
is  peculiarly  the  case  in  males  ;  the  epididymis, 
bladder,  vesiculae  seminales,  and  prostate  being 
most  frequently  involved.  It  is  to  this  form  of  the 
malady  that  the  expression  tuberculous  kidney  is 
generally  applied. 

^Etiology. — Tubercular  disease  of  the  kidney  is 
more  common  in  children  and  young  people,  but 
many  instances  are  met  with  in  the  earlier  years  of 
adult  life,  and  the  disease  is  more  common  in  men 
than  in  women.  In  tubercular  disease  of  the  genito- 
urinary tract  it  is  rare  for  the  lower  portion  of  the 
tract  to  be  alone  affected  ;  and,  for  this  among 
other  reasons,  it  is  probable  that  in  many  cases  the 
tubercular  infection  of  the  kidney  is  primary,  and 
the  involvement  of  the  lower  urinary  tract,  such  as 
the  bladder  or  prostate  or  ureter,  is  secondary.  In 
a  certain  proportion  of  cases  variously  estimated  by 
different  authorities,  the  renal  lesion  is  consecutive 
to  a  primary  focus  of  tuberculosis  in  the  prostate, 
epididymis,  or  some  other  part  of  the  genito-urinary 
tract.  In  some  instances  the  malady  spreads  by 
direct  continuity  from  the  bladder  to  the  kidney 
along  the  ureter,  the  latter  being  thickened  along 
its  whole  course,  and  its  mucous  membrane  ulcerated. 
In  other  cases  it  would  seem  that  the  infection 
reaches  the  kidney  from  the  lower  urinary  tract  in 
a  similar  manner  to  that  seen  in  pyelonephritis, 
namely  by  the  lymphatics.  All  writers  are  agreed 
that  in  a  certain  proportion  of  cases,  estimated  by 
some  to  be  as  high  as  40  per  cent.,  the  renal  lesion 
in  cases  of  tuberculosis  of  the  genito-urinary  tract  is 
the  primary  one.  F"or  these  reasons  the  co-existence 
of  tubercular  lesions  in  the  kidney  and  genito- 
urinary tract  is  frequent. 

Morbid  Anatomy. — The  renal  lesions  in  tuber- 
culous kidney  are  very  various.  In  most  instances 
extensive  areas  undergoing  caseation  are  found  in 
the  cortex  of  the  organ  involving  the  medulla  by 
direct  extension.  These  masses  are  somewhat 
conical  in  section  and  roughly  resemble  infarcts. 
The  caseation  that  the  central  parts  undergo  leads 
to  the  formation  of  cavities  with  shreddy  walls. 
The  number  and  size  of  these  areas  present  great 
variation.    Their  contents  may  undergo  calcifica- 
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tion.  In  most  instances  the  mucous  membrane  of 
the  pelvis  of  the  kidney  is  also  affected  and  contains 
tubercles.  As  a  result  of  their  caseation,  ulcers  of 
varying  size  are  formed.  The  pelvic  mucous  mem- 
brane generally  is  greatly  thickened,  and  this  may 
be  sufficient  in  amount  to  cause  obstruction  to  the 
exit  of  urine,  and  thus  lead  to  the  formation  of  a 
pyonephrosis.  The  ureter  may  also  become  blocked 
by  the  detachment  of  fragments  of  the  tuberculous 
tissue,  or  in  some  instances  by  the  thickening  pro- 
duced by  tubercular  changes  in  its  wall  at  some 
distance  from  the  pelvis  of  the  kidney.  In  this 
way  also  a  hydro-  or  pyonephrosis  may  be  produced. 
Occasionally  fibroid  changes  take  place,  leading  to 
the  atrophy  of  the  kidney  and  the  encapsulation  of 
the  tuberculous  tissue  contained  in  it.  Even  where 
the  disease  is  primary  in  the  kidney,  other  organs 
soon  become  affected,  such  as  the  abdominal  glands, 
the  lungs,  and  occasionally  the  intestines. 

Symptoms. — The  deposit  of  tubercle  in  the  kid- 
ney may  lead  to  moderate  enlargement  of  the  organ 
quite  apart  from  the  development  of  such  complica- 
tions as  pyo-  or  hydronephrosis,  and  in  such  in- 
stances a  renal  tumour  may  be  detected.  More 
often  the  enlargement  of  the  kidney  is  slight  in 
amount,  and  on  palpation  pain  and  tenderness  are 
more  frequently  detected  than  the  presence  of  any 
notable  enlargement  of  the  organ.  The  symptoms 
of  pyelitis  are  usually  present,  owing  to  the  fre- 
quency with  which  the  tubercular  changes  involve 
the  renal  pelvis.  The  symptoms  of  tubercular 
pyelitis  resemble  in  many  respects  those  of  calculous 
pyelitis  ;  but  the  frequency  of  micturition  is  often 
extreme,  and  not  so  definitely  related  to  movement. 
Thus  it  may  be  quite  as  marked  by  night  as  by  day. 
Pain  is  commonly  present,  and  is  usually  constant 
in  the  lumbar  region.  Exacerbations  may  occur 
from  time  to  time  which  may  be  due  to  the  tempo- 
rary blocking  of  the  ureter  by  fragments  of  the 
tuberculous  tissue.  Pus  in  variable  amount  is  pre- 
sent in  the  urine.  The  amount  of  albumen  is 
usually  related  to  the  quantity  of  pus  present,  but  it 
is  not  uncommon  for  amyloid  disease  of  the  kidney 
to  exist  as  a  complication,  and  in  such  cases  the 
albuminuria  is  greater.  Hjematuria  is  often  present 
during  some  period  of  the  illness,  and  is  usually 
scanty  in  amount  ;  but  it  is  not  very  exceptional 
for  profuse  hematuria  to  occur  from  time  to  time. 
The  general  effects  that  are  usually  seen  in  tuber- 
culosis of  other  organs,  such  as  emaciation,  sweat- 
ing, and  pyrexia,  are  commonly  present.  Exami- 
nation of  the  urine  will  frequently  reveal  the  presence 
of  tubercle-bacilli,  and  their  presence  may  not  only 
be  detected  by  the  ordinary  methods  of  staining, 
l)ut  also  by  the  inoculation  of  susceptible  animals 
with  the  suspected  urine.  In  cases  of  doubt  the 
latter  is  the  better  procedure,  as  difficulties  are 
sometimes  experienced  in  distinguishing  with  accu- 
racy between  the  Bacillus  tuberculosis  and  the 
Smegma-bacillus.  Death  may  be  due  to  urremia, 
or  sometimes  to  suppression  of  urine ;  but  in  a 
large  proportion  of  cases  it  is  dependent  on  the 
extension  of  the  disease  to  other  parts,  more  espe- 
cially the  lungs  and  the  intestine. 

Diagnosis.—  In  most  instances  the  disease  will 
present  itself  with  the  symptoms  of  pyelitis,  and 
the  diagnosis  may  be  made  by  the  detection  of  the 
bacilli  in  the  urine,  or  by  the  evidence  of  tubercu- 
losis of  the  genito-urinary  tract,  such  as  the  epidi- 
dymis, prostate,  and,  in  women,  the  thickening  of 
tlie  ureter.    In  cases  where  blocking  of  the  ureter 


has  led  to  distension  of  the  kidney  some  difficulty 
may  be  experienced  in  distinguishing  between 
simple  pyonephrosis  and  one  complicating  tubercular 
disease. 

Prognosis. — The  prognosis  is  very  grave,  al- 
though where  the  disease  is  strictly  unilateral  suc- 
cess has  followed  the  removal  of  the  affected  kidney. 
Catheterisation  of  the  ureters  may  afford  useful 
evidence  as  to  the  presence  of  unilateral  disease. 
Where  the  malady  is  fully  established,  life  is  not 
usually  prolonged  for  more  than  a  few  months  ;  but 
cases  have  been  known  to  live  as  long  as  three 
years  after  the  nature  of  the  disease  has  been 
recognised. 

Trea'I'ment. — Where  there  is  clear  evidence  of 
the  disease  being  limited  to  one  kidney  nephrectomy 
is  advisable,  but  in  other  cases  treatment  can  only 
be  directed  to  the  relief  of  the  pain  and  the  pro- 
motion of  the  general  health,  such  as  are  employed 
in  the  treatment  of  tuberculosis  elsewhere. 

John  Rose  Bradford. 

KIN/ESTHESIS  (Ktvew,  I  move;  and  alaOrjais, 

sensation). — The  sense  Ijy  which  we  appreciate  the 
character  and  extent  of  voluntary  movements. 

KINETOPLASMA.— The  granules  in  a  motor- 
cell  which  are  stained  by  basic  dyes,  and  often 
known  as  a  chromophile  or  chromatic  substance. 

KING'S  EVIL. — A  popular  name  for  scrofula, 
originating  in  a  belief  formerly  held  that  the  disease 
could  be  cured  by  the  king's  touch.    See  Scrofula. 

KISSINGEN,  In  Bavaria.— Common  salt 
waters.    See  Mineral  Waters. 

KLEBS-LCEFFLER  BACILLUS— A  synonym 
for  the  Bacillus  diphtherix.    See  Diphtheria. 

KLEPTOMANIA.  — Insanity  characterised  by  an 
irresistible  impulse  to  steal.  See  Insanity,  Im- 
pulsive ;  and  Crime,  Irresponsibility  for. 

KOPF-TETANUS.~A  local  manifestation  of 
tetanus  occurring  in  cases  in  which  the  face  is  injured, 
and  attended  by  trismus  and  facial  paralysis.  Later 
on  the  general  phenomena  of  the  disease  supervene. 

KOPLIK'S  SPOTS.— Small  red  spots,  with  palt 
blue  centres,  sometimes  observed  on  the  mucous- 
membrane  of  the  mouth  during  the  pre-eruptive 
stage  of  measles.    See  Measles. 

KRA-KRA. — Synon.  :  Crazu-craw. — A  word 
used  by  negroes  to  denote  any  form  of  skin-eruption 
characterised  by  much  local  inflammation,  and 
especially  by  the  presence  of  pustules. 

KRAUROSIS  (/cpaOpos,  dry). — An  atrophic  con- 
dition of  the  female  generative  organs,  accompanied 
by  intense  itching  of  the  affected  parts. 

KREUZNACH,  in  Germany.— Common  salt 
waters  containing  iodine.    See  Mineral  Waters. 

KROUOMANIA  (Kpoiico,  I  shake).— This  term 
is  sometimes  applied  to  co-ordinated  movements, 
rhythmically  repeated,  and  found  principally  in 
'  habit-spasms  '  in  feeble-minded  children. 

KYPHOSIS  (Ku(|)(is,  bent)- A  synonym  for  angular 
deformity  of  the  spine.    See  SriNE,  Diseases  of. 
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LABIO-GLOSSO-LARYNGEAL  PARALYSIS 

(labium,  a  lip  ;  yAuxraa,  the  tongue  ;  and  \dpvy^, 
the  throat). — There  are  two  forms  of  this  disease, 
which  have  to  be  considered  separately,  namely 
(.-/)  a  chronic  form  ;  and  (Z?)  a  sudden  form — 
the  latter  is  often  termed  '  acute,'  but  is,  as  a  rule, 
sudden  in  onset.  (C)  A  true  acute  (not  sudden) 
variety  is  met  with  in  rare  instances.  A  fourth 
variety,  pseudo  bulbar  paralysis,  entirely  dif- 
ferent in  seat,  needs  to  be  distinguished,  but  will  be 
afterwards  described. 

(.J)  Chronic  Labio  -  Glosso  -  Laryngeal 
Paralysis.— Synon.  :  Bulbar  Palsy  ;  Duchenne's 
Paralysis  ;  Fr.  Paralysie  Glosso-labio-lajyngee  ;  Ger. 
Progressive  Bulbarparalysie. 

Definition. — A  progressive  symmetrical  para- 
lysis of  the  lips  and  adjacent  facial  muscles,  of 
the  tongue,  pharynx,  and  sometimes  also  of  the 
larynx  ;  with  or  without  conspicuous  wasting  ;  and 
often  associated  with  muscular  atrophy  elsewhere. 

^•Etiology. — Of  the  causes  of  the  affection  little 
is  known.  It  is  a  disease  of  later  life,  being  almost 
unknown  under  forty.  Exceptional  cases  have  been 
met  with  in  early  adult  life,  and  even  in  late  child- 
hood. In  the  latter  instances  several  members  of  a 
family  have  been  known  to  suffer,  and  a  congenital 
tendency  to  early  failure  of  vitality  in  the  struc- 
tures concerned  may  reasonably  be  assumed.  In  the 
common  form,  males  are  affected  more  frequently 
than  females.  The  disease,  as  such,  does  not 
appear  to  be  inherited,  but  in  many  cases  there  is  a 
family  history  of  other  affections  of  the  central 
nervous  system.  Of  immediate  causes,  exposure  to 
cold,  mental  anxiety,  and  defective  nourishment 
have  been  supposed  to  exert  an  influence. 

Anatomical  Characters. — When,  as  is  com- 
monly the  case,  there  is  wasting  of  the  paralysed 
parts,  their  muscles  are  reduced  in  size,  and  present 
changes  similar  to  those  met  with  in  the  limbs  in 
chronic  spinal  atrophy.  Their  substance  is  pale  ; 
.atty  tissue  may  be  in  excess;  and  the  muscular 
fibres  often,  but  not  always,  present  granular  de- 
generation. They  are  frecjuently  narrowed,  and 
the  tissue  between  them  may  be  increased  in  quan- 
tity, and  may  contain  pigmentary  and  other  pro- 
ducts of  degeneration,  and  an  increased  number  of 
nuclei.  When  there  is  no  apparent  wasting,  this 
may  be  merely  because  the  interstitial  fat  is  in- 
creased so  as  to  compensate  for  the  reduction  in 
bulk  of  the  muscular  fibres.  Rarely  the  structure 
of  the  muscles  presents  little  alteration.  The 
motor  nerve-fibres  are  grey,  translucent,  and,  under 
the  microscope,  degenerated.  Their  nuclei  of  origin 
in  the  medulla  oblongata  are  also  diseased.  The 
motor  cells  are  shrunken  and  atrophied  ;  their  pro- 
cesses are  lost  ;  and  the  intermediate  tissue  is 
degenerated.  The  hypoglossal  nucleus  is  examined 
most  readily,  and  the  change  in  it  is  striking,  as 
well  as  in  the  nucleus  of  the  spinal  accessory  (palate 
and  larynx)  ;  changes  may  often  also  be  seen  in 
the  nuclei  of  the  glosso-pharyngeal,  the  vagus,  and 
the  '  nucleus  ambiguus. '  The  anatomical  alteration 
which  underlies  the  affection  of  the  lips  has  not  yet 
been  detected.  There  is  still  uncertainty  regarding 
the  precise  origin  of  this  part  of  the  facial  nerve. 
Most  of  its  fibres  diverge  from  the  middle  line,  close 


to  which  the  hypoglossal  nucleus  is  situated,  and 
some  at  least  pass  towards  the  lower  part  of  the 
column  of  cells,  which,  above,  gives  origin  to  the 
motor  fibres  of  the  fifth  nerve.  It  is  certain,  how- 
ever, that  many  fibres  of  the  facial  descend  towards 
the  level  of  the  hypoglossal  nucleus.  Further,  the 
physiological  association  of  the  movements  of  the 
tongue  and  lips  is  most  close.  We  cannot  narrow 
the  tongue  without  contracting  the  orbicularis. 
Hencfe  it  is  certain  that  the  nucleus  for  the  lower 
facial  muscles  and  the  hypoglossal  nucleus,  whether 
blended,  contiguous,  or  distant,  are  closely  con- 
nected and  are  alike  predisposed  to  disease,  so  that 
this  connected  part  of  the  facial  nerve  suffers  in  the 
same  manner  as  the  hypoglossal.  In  the  same  man- 
ner the  fibres  for  the  orbicularis  palpebrarum  suffer 
with  those  for  the  ocular  muscles.  The  fibres 
passing  to  the  nuclei  from  the  cerebral  hemispheres 
may  also  be  degenerated,  and  it  is  probable  that 
these  are  alone  affected  in  the  cases  in  which  there 
is  no  wasting  in  the  muscles.  When  there  is  mus- 
cular atrophy  in  the  limbs,  a  corresponding  degene- 
ration may  be  found  in  the  anterior  cornua  of  the 
spinal  cord,  often  conjoined  with  sclerosis  in  the 
lateral  columns,  and  in  the  anterior  pyramids  in  the 
medulla.  There  is  every  reason  to  believe  that,  in 
the  chronic  form,  the  atrophic  changes  in  the  nerve- 
elements  are  the  primary  alteration. 

In  very  rare  cases,  no  morbid  appearance  has 
been  observed  in  the  medulla.  Some  of  these  may 
have  been  cases  of  peripheral  neuritis,  local  and 
degenerative.  In  others,  in  which  even  the  nerve- 
endings  were  normal,  the  degeneration  of  cerebro- 
nuclear  fibres  may  have  escaped  observation,  or 
some  toxic  influence  may  have  abolished  function 
without  causing  destructive  degeneration. 

Symptoms. — The  symptoms  have  the  distribu- 
tion indicated  by  the  name  given  to  the  disease  by 
Trousseau,  the  affected  parts  being  the  lips,  tongue, 
throat,  and  larynx.  They  are,  so  to  speak,  arranged 
about  the  tongue  as  a  centre.  It  is  in  this  organ 
that  the  earliest  symptoms  commonly  present  them- 
selves, as  a  trifling  indistinctness  of  speech,  due  to 
an  imperfect  articulation  of  those  sounds  in  which 
the  tongue  is  most  concerned — especially  the  dental 
and  palatine  explosive  sounds,  in  which  the  tongue 
has  to  be  pressed  against  the  teeth  or  hard  palate, 
/,  d,  k,  g  (hard),  &c.  The  tongue  can  be  still  pro- 
truded, although  perhaps  not  quite  so  far  as  normal. 
The  lips  then  become  weak,  and  sounds  in  which 
the  lips  are  concerned  are  imperfectly  articulated. 
The  vowels  o  and  oo,  in  the  pronunciation  of  which 
the  orbicularis  contracts  so  as  to  protrude  the  lips, 
cannot  be  well  sounded.  The  lips  are  not  brought 
together  so  perfectly,  or  separated  so  promptly,  as 
in  health,  and  the  labial  explosives,  b  and /,  become 
f,  and  so  does  the  labial  resonant  m.  Whistling  is 
impossible.  The  lower  part  of  the  face  loses  its 
expression,  the  lips  are  habitually  separated,  and 
the  saliva  cannot  be  perfectly  retained.  The  diffi- 
culty in  articulation  is  soon  increased  by  the  weak- 
ness of  the  palate,  which  ceases  to  shut  off  the  nasal 
cavity,  so  that  a  nasal  resonance  accompanies  sounds 
from  which  it  should  be  absent.  The  paralysis  of 
the  tongue  increases  until  the  organ  can  no  longer 
be  protruded.   Deglutition  becomes  impaired,  partly 
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from  the  weakness  of  the  tongue,  but  in  part  also 
from  that  of  the  constrictors  of  the  pharynx.  The 
soft  palate  ultimately  hangs  motionless,  or,  if  it  can 
be  raised  a  little  in  an  attempt  to  phonate,  during 
the  act  of  swallowing  does  not  close  the  posterior 
nares,  so  that  liquids  regurgitate  into  the  nose. 
Food  is  apt  to  lodge  in  the  upper  part  of  the  pharynx, 
and  crumbs  or  liquid  to  get  into  the  larynx.  The 
laryngeal  muscles  subsequently  become  weak,  and 
the  glottis  cannot  be  closed.  The  vocal  cords  may 
be  eejually  affected,  or  one  may  be  paralysed  in 
greater  degree  than  the  other.  Coughing  is  neces- 
sarily imperfect  :  air  is  driven  through  the  larynx, 
but  there  is  no  sudden  opening  of  a  previously 
closed  glottis,  and  hence  no  explosive  cough.  In 
proportion  as  the  glottis  is  paralysed,  phonation  is 
interfered  with,  but  the  ability  to  produce  some 
sound  is  rarely  altogether  lost.  As  the  disease  pro- 
gresses, the  speech  becomes  almost  unintelligible, 
being  reduced  to  unarticulated  and  scarcely  modu- 
lated vocal  sound.  It  is  to  be  noted,  however,  that 
for  a  long  time  the  habitual  articulation  is  rarely  the 
best  possible.  Words  can  be  distinctly  articulated 
by  a  deliberate  effort  which  are  scarcely  at  all  arti- 
culated in  ordinary  speech.  The  saliva  can  neither 
be  swallowed  nor  retained  within  the  mouth,  and  is 
constantly  dribbling  over  the  lower  lip,  below  which 
the  patient  has  to  hold  a  handkerchief  continually. 
It  has  been  thought  that  the  quantity  of  saliva  is 
increased,  but  the  evidence  of  this  is  insufficient. 
The  condition  of  the  tongue  varies  much  in  different 
cases.  In  some  it  is  large,  broad,  flabby,  and  soft 
to  the  touch  throughout.  In  others  it  is  con- 
spicuously wasted,  and  covered  with  wrinkles  and 
furrows  from  the  shrinking.  In  some  cases  the  lips 
retain  their  normal  size  ;  in  others  they  are  dis- 
tinctly thinner  than  normal.  This  striking  contrast 
lictween  difi'erent  cases  (already  referred  to)  led 
Duchenne  to  distinguish  two  varieties,  the  atropkii 
and  the  paralytic,  but  in  some  of  the  cases  of  the 
latter  class  it  is  merely  the  increased  interstitial  fat 
that  prevents  wasting  from  being  conspicuous  during 
life.  In  the  affected  muscles  the  electrical  irrita- 
bility is  usually  little  changed  :  they  still  contract  to 
the  faradic  current,  even  when  the  atrophy  is  con- 
spicuous. Sometimes  there  is  an  indication  of  the 
reaction  of  degeneration,  in  undue  readiness  of  con- 
traction to  the  anodal  (positive)  closure,  or  this 
reaction  may  be  well  marked,  faradic  irritability 
being  much  lessened.  Other  muscles  of  the  head 
are  rarely  affected.  Those  in  the  upper  part  of  the 
face  always  escape,  and  the  zygomatic  muscles,  with 
the  elevators  of  the  upper  lip,  are  so  little  affected 
that  their  unopposed  contracture  produces  a  pecu- 
liarly deep  and  characteristic  naso-labial  furrow. 
In  many  cases  muscular  atrophy  in  the  limbs,  in 
greater  or  less  degree,  is  associated.  So,  too,  in 
cases  of  ordinary  muscular  atrophy,  commencing  in 
the  limbs,  the  lips,  tongue,  and  throat  are  often 
affected  towards  the  end  of  the  case,  in  the  same 
manner  as  in  the  primary  form,  but  in  less  degree. 

Death,  in  labio-glossal  paralysis,  is  usually  the 
result  of  asthenia,  due,  it  may  be,  in  part,  to  the 
difficulty  in  deglutition,  or  it  is  the  result  of  chronic 
lung-disease  produced  by  the  repeated  entrance  of 
panicles  of  food  into  the  air-passages.  Sometimes 
the  patient  dies  in  a  paroxysm  of  coughing,  occa- 
sioned by  an  ineffectual  attempt  to  swallow  liquids 
or  saliva. 

Diagnosis. — Before  labio-glossal  paralysis  was 
well  known,  the  difficulty  in  swallowing  was  as- 


cribed ti>  a  chronic  inflammation  of  the  fauces,  but 
this  mistake  is  now  scarcely  possible.  Yet  the 
writer  has  known  it  to  be  mistaken  for  cancer  of 
the  throat.  The  symptoms  have  to  be  distinguished 
from  those  due  to  other  diseases  of  the  medulla, 
and  to  disease  elsewhere.  Many  sudden  lesions, 
in  the  region  affected  in  this  disease,  may  cause 
similar  symptoms,  but  these  are  distinguished  by 
their  onset.  Compression  of  the  medulla  may  also 
give  rise  to  symptoms  of  similar  distribution,  but 
these  are  commonly  unilateral,  or  one  side  suffers 
before,  and  more  than,  the  other  ;  and  they  are 
often  accompanied  by  a  preponderant  affection  of  the 
muscular  part  of  the  spinal  accessory  nerve,  and  by 
great  weakness,  without  wasting,  in  the  limbs.  In 
'  pseudo-bulbar  paralysis,'  movements  of  the  tongue 
are  impaired  by  disease  of  the  cerebral  hemispheres. 
These  movements  are  represented  in  the  lower  part 
of  each  ascending  frontal  convolution.  When  this 
region  is  diseased  on  one  side,  the  loss  is  soon 
compensated  for  by  the  centre  in  the  opposite 
hemisphere,  but  a  symmetrical  bilateral  lesion  in 
this  situation  may  cause  complete  paralysis  of  the 
tongue  and  other  parts  affected  in  the  disease  now 
described.  Such  paralysis  is  acute  in  onset  so  far 
as  its  complete  degree  is  concerned,  and  therefore 
is  chiefly  liable  to  be  mistaken  for  the  sudden  form, 
presently  to  be  described. 

Prognosis. — The  prognosis  is  always  grave. 
The  chronic  disease  consists  in  a  slow  degeneration 
of  the  nerve-elements,  the  eftects  of  which  often 
lead  to  death  in  about  a  year  from  the  onset. 
Although,  in  some  cases,  a  temporary  arrest  may 
be  obtained,  and  occasionally  the  malady,  after 
causing  a  considerable  degree  of  disability,  is 
arrested  for  several  years,  it  is  doubtful  whether, 
in  any  instance  of  this  form,  definite  improvement 
has  been  produced.  The  prospect  of  prolongation 
of  the  state  of  arrest,  if  this  occurs,  depends  very 
much  on  the  amount  of  care  the  patient  can  secure. 
The  older  the  patient,  the  less  is  the  likelihood  of 
arrest. 

Treatment. — The  degenerative  tendency  which 
underlies  chronic  labio-glosso-laryngeal  paralysis  is 
usually  beyond  the  reach  of  remedies.  It  is  essen- 
tially a  senile  failure  of  nutrition,  local  and  pre- 
mature, and  as  little  amenable  as  are  other  mani- 
festations of  senile  decay.  Therapeutical  efforts 
must  be  chiefly  directed  to  the  endeavour  to  retard 
it,  by  securing  freedom  from  any  cause  that  can  be 
traced,  especially  from  depressing  emotion,  over- 
work and  the  like,  by  attention  to  hygiene,  im- 
proving the  general  health,  and  by  the  administra- 
tion of  nervine  tonics,  quinine,  strychnine,  arsenic, 
nitrate  of  silver,  and  the  like.  Strychnine  is  cer- 
tainly most  useful  when  given  hypodermically,  one 
injection  '  being  given  daily,  in  any  convenient 
place.  The  nitrate  of  strychnine  is  the  salt  for  the 
purpose  ;  gr.  may  be  gradually  increased  to  i  gr. 
It  is  less  effective  than  in  progressive  muscular 
atrophy,  probaljfy  because  the  latter  often  occurs 
earlier  in  life. 

Electricity  may  be  tried,  although  it  is  generally 
unsuccessful.  Erb  has  recommended  the  applica- 
tion of  the  voltaic  current  through  the  throat,  the 
positive  electrode  being  placed  on  the  back  of 
the  neck,  the  negative  stroked  down  the  side  of 
the  pharynx  externally,  and  such  a  strength  being 
employed  as  shall  produce  reflex  movements  of 
deglutition  ;  but  it  is  difficult  to  discern  any 
influence.    Change  of  air  is  desirable  in  the  early 
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stage,  and  rest  is  imperative.  The  patient  siiould 
be  discouraged  from  ineffectual  attempts  to  talk. 
Food  must  be  carefully  regulated,  easily  diges- 
tible varieties  being  reduced  to  a  semi-solid  con- 
dition. In  the  later  stages,  should  swallowing 
be  impossible,  nourishment  must  be  administered 
by  an  cesophageal  tube,  or,  what  is  better,  by  a 
catheter  introduced  through  the  mouth  or  nose, 
through  which  liquid  food  is  given  by  means  of  a 
funnel. 

(B)  Sudden  Labio-Glosso-Laryngeal  Para- 
lysis.— Synon.  :  Acute  or  Apoplectiform  Bulbar 
Paralysis. 

Definition. — Paralysis  of  similar  distribution 
to  that  of  the  chronic  form,  with  or  without  con- 
spicuous wasting,  of  sudden  onset.  It  is  always 
due  to  a  vascular  lesion,  usually  thrombosis. 

^Etiology. — The  causes  of  this  affection  are  for 
the  most  part  those  which  lead  to  sudden  lesions 
elsewhere  in  the  brain,  especially  degenerations  of 
vessels,  atheroma,  and  syphilitic  disease.  Very 
rarely  injuries  have  been  the  apparent  cause.  It  is 
a  disease  chiefly  of  late  life. 

Anatomical  Characters. — Little  is  known 
of  the  morbid  changes  in  cases  of  sudden  onset 
which  have  recovered  with  persistent  symptoms. 
In  cases  which  have  died  rapidly,  foci  of  softening 
in  the  medulla  have  been  found  ;  and  there  is 
reason  to  believe  that  such  softening,  from  vascular 
occlusion,  is  the  general  cause  of  the  affection. 
Usually  there  is  disease  of  one  or  both  vertebral 
arteries,  and  closure  of  one  or  more  branches  which 
come  off  from  the  diseased  part.  Sometimes  the 
diseased  vertebral  is  much  larger  than  the  other, 
and  its  branches  have  taken  the  larger  share  in  the 
blood-supply  to  the  nuclei.  Probably  a  small 
hemorrhage  may  also  give  rise  to  it,  but  an  extra- 
vasation here  is  seldom  survived.  The  frequent  sym- 
metry of  the  symptoms  in  the  sudden  form,  and 
their  limitation  to  the  parts  which  are  affected  in 
the  chronic  disease,  show  the  close  relation  of  the 
central  structures,  owing  to  which  they  are  all 
affected  by  the  one  lesion  :  this  is  probably  closure 
of  one  of  the  central  branches.  The  wasting  in  some 
of  the  cases  of  this  variety  is  very  much  less  than 
that  which  follows  an  acute  lesion  of  motor  grey 
matter  elsewhere.  It  is  possible  that  the  ascend- 
ing fibres  from  the  nuclei  concerned  pass  up  close 
to  the  middle  line,  in  a  situation  in  which  all  may 
be  damaged  by  a  single  lesion. 

Symptoms. — The  onset  is  sudden,  often  pre- 
ceded by  headache  and  giddiness,  rarely  attended 
by  loss  of  consciousness.  The  patient  suddenly 
finds  a  difficulty  in  swallowing  and  in  articulation, 
with  inability  to  protrude  the  tongue.  The  sym- 
ptoms commonly  attain  their  maximum  in  the  course 
of  a  few  hours  or  days.  Respiratory  disturbances 
may  be  present — cough,  dyspnoea,  and  hiccough. 
Convulsions  and  weakness  in  the  limbs,  sometimes 
with  tingling,  occasionally  occur  at  the  onset  of 
severe  cases.  Many,  which  present  these  sym- 
ptoms, die  in  the  course  of  a  few  hours.  In  those 
which  recover,  paralysis  of  the  tongue,  lips,  throat, 
and  larynx  may  remain,  resembling  that  which 
characterises  the  chronic  form,  and  there  may  or 
may  not  be  conspicuous  wasting.  In  many  cases, 
however,  the  symptoms  are  incomplete,  some  part 
escapes,  or  the  bilateral  symmetry  is  imperfect. 
This  we  should  expect  from  the  more  random 
character  of  the  lesion.  The  disease  differs  from 
the  chronic  form  also  in  not  being  progressive. 


Unless  a  fresh  sudden  attack  occurs,  the  patient 
may  remain  in  the  same  condition  for  a  consider- 
able time,  and  may  even  improve.  It  is  rare,  how- 
ever, for  improvement  to  be  considerable.  A 
stationary  condition  of  considerable  palsy  sometimes 
continues  for  months,  rarely  for  a  year  or  more. 
It  is  more  common  for  other  slight  attacks  to  occur 
as  other  branches  of  the  diseased  artery  become 
occluded. 

Diagnosis. — The  diagnosis  of  the  acute  form 
of  labio-glosso-laryngeal  paralysis  calls  for  little 
remark.  It  must  be  remembered  that  the  sym- 
ptoms may  deviate  from  the  type  more  than  in  the 
chronic  variety,  as  the  lesion  sometimes  produces 
irregular  effects.  It  is  chiefly  liable  to  be  con- 
founded with  the  impairment  of  movements  of  the 
palate  and  tongue  sometimes  left  after  double  hemi- 
plegia, from  which  the  history  suffices  to  distinguish 
it,  the  two  attacks  of  hemiplegia  usually  occurring 
at  different  times,  and  the  hemiplegic  symptoms 
being  pronounced.  The  rare  symmetrical  affection 
of  the  cortical  centres  for  the  tongue,  mentioned 
above,  is  also  not  simultaneous  on  the  two  sides, 
and  it  is  associated  with  at  least  transient  hemi- 
plegic weakness  much  more  obtrusive  than  that 
which  accompanies  the  bulbar  affection. 

Prognosis. — If  the  patient  recovers  from  the 
immediate  effects  of  the  lesion,  the  prognosis  of  the 
paralysis  of  the  lips,  tongue,  and  other  parts  is 
better  than  in  the  chronic  form,  inasmuch  as  re- 
covery of  slightly  damaged  structures  may  lead  to 
some  restoration  of  power.  The  prognosis  is  also 
better  if  there  is  any  reason  to  ascribe  the  mischief 
to  syphihtic  disease.  Nevertheless,  in  some  acute 
cases  the  paralysis  remains  in  its  initial  degree, 
although  even  in  these  there  is  not  the  tendency  to 
increase  which  is  seen  in  the  chronic  variety. 

Treatment. — Any  causal  indication  must  be 
carefully  sought  for  in  acute  labio-glosso-laryngeal 
paralysis,  and  treated,  especially  evidence  of 
syphilis.  In  other  conditions  the  treatment  is  that 
for  the  vascular  disease  which  is  its  cause,  and 
which  has  been  already  described.  Electrical 
treatment  has  little  influence,  nor  can  we  anticipate 
the  possible  good  from  the  hypodermic  injection  of 
strychnine  which  is  occasionally  obtained  in  the 
chronic  form.  The  remarks  regarding  diet  and 
feeding  in  the  chronic  form  are  equally  applicable  to 
the  acute  variety. 

(C)  Acute  Myelitic  Bulbar  Paralysis. — 
Synon.  :  Myelitis  Bulbi. 

In  rare  cases,  symptoms  of  bulbar  paralysis,  as 
above  described,  come  on  in  the  acute  (not  sudden) 
manner  characteristic  of  central  inflammations,  and 
depend  on  this  process  in  the  grey  nuclei  which 
are  the  seat  of  degeneration  in  the  chronic  form. 
Such  cases,  when  the  lesion  is  limited  to  this 
region,  are  too  rare  to  make  it  necessary  to  do 
more  than  mention  their  occurrence.  The  process 
is  analogous  to  spinal  polio-myelitis,  and  the  prin- 
ciples of  its  treatment  are  the  same.  It  is  more 
common  for  such  an  onset  of  bulbar  symptoms 
to  follow  those  of  an  ascending  inflammation  of  the 
cord.  They  may  also  occur  as  the  final  stage  in  the 
mysterious  disease,  '  acute  ascending  paralysis,'  in 
which  it  is  probable  that  a  toxic  agent  in  the  blood 
acts  on  certain  parts  of  the  nerve-centres  and 
abolishes  their  function. 

(D)  Pseudo-Bulbar  Paralysis. — The  fact 
has  been  already  mentioned  that  bilateral  lesions  of 
the  cerebral  hemispheres   may   cause  symptoms 
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closely  resembling  those  produced  by  disease  of  the 
nuclei  of  the  medulla.  This  effect  is  due  to  the 
fact  that  the  muscles  paralysed,  being  bilateral  in 
use,  are  represented  in  both  hemispheres,  and  can 
be  innervated  from  either  ;  hence  compensation  by 
the  other  side  prevents  serious  paralysis  from  a 
unilateral  lesion  ;  but  if  disease  afterwards  occurs  in 
the  part  affecting  the  coinpensation,  paralysis  re- 
sults such  as  is  caused  by  disease  of  the  medulla,  or 
rather  (since  there  is  no  wasting)  by  disease  of  the 
fibres  from  the  cortex  to  the  bulbar  nuclei,  homo- 
logous with  those  of  the  pyramidal  tracts.  The 
lesions  causing  pseudo-bulbar  paralysis  are  usually 
in  the  cortical  centres,  rarely  in  the  internal 
capsule,  or  in  the  outer  parts  of  the  lenticular  nuclei, 
where  they  probably  implicate  the  fibres  in  the 
white  substance  from  the  centres  in  the  lower  part 
of  the  motor  region  related  to  the  lips,  tongue,  &c. 
The  lesions  may  Ije  of  any  kind,  but  are  generally 
sudden  and  due  to  vascular  disease  causing  symme- 
trical thrombosis.  Hemiplegia  usually  attends  the 
onset,  and  constitutes  a  distinguishing  feature  of 
these  cases.  W.  R.  Gowers. 

LACRYMAL    APPARATUS,     Diseases  of 

(lacriina,  a  tear). 

The  lacrymal  apparatus  consists  of  the  gland, 
with  its  excretory  ducts  ;  and  of  the  puncta,  the 
canaliculi,  the  lacrymal  sac,  and  the  nasal  duct, 
through  which  the  secretion  is  conveyed  into  the 
nose.  The  diseases  of  this  apparatus  are  almost 
limited,  with  the  exception  of  growths  affecting 
the  gland  itself  [see  Orbit,  Diseases  of),  to  the 
excessive  secretion  of  tears,  and  to  impediments  to 
their  escape  into  the  nose.  To  excessive  secretion, 
or  to  impeded  outflow,  the  common  term  epiphora 
has  been  applied  ;  but  the  great  majority  of  cases 
of  epiphora  are  due  to  the  latter  of  the  two  causes. 

Epiphora. — Excessive  secretion  of  tears  is,  in 
some  cases,  an  affection  for  which  it  is  not  possible 
to  discover  an  adequate  cause,  and  it  may  per- 
liaps  be  sometimes  due  to  the  prolonged  operation 
of  emotional  influences.  In  most  instances,  how- 
ever, it  is  associated  with  some  kind  or  degree  of 
conjunctival  irritation,  and  is  to  be  regarded  only 
as  a  reflex  phenomenon  hence  arising.  It  is  well 
known  that  any  temporary  or  accidental  irritation, 
such  as  may  arise  from  the  intrusion  of  a  foreign 
body  into  the  conjunctival  sac,  is  apt  to  be  followed 
by  a  copious  secretion  of  tears,  which  assist  in 
dislodging  the  offender  ;  and  irritations  of  a  more 
chronic  kind,  produced  by  congestion  or-  irregu- 
larity-of  the  lining  membrane  of  the  lids,  may  have 
a  similar  effect. 

Impediments  to  the  escape  of  the  tears,  causing 
them  to  collect  in  the  conjunctival  sac,  or  even  to 
flow  over  the  cheek,  may  depend  upon  displacement 
of  the  puncta,  so  that  these  apertures  are  no  longer 
applied  to  the  conjunctival  surface,  from  which  they 
normally  remove  superabundant  moisture  by  capil- 
lary attraction.  Such  displacements  affect  chiefly 
the  punclum  of  the  lower  lid  ;  and  may  be  conse- 
quent either  upon  conjunctival  swelling,  by  which 
the  lid  is  pushed  away  from  the  eye,  or  upon  para- 
lysis or  weakness  of  the  orbicularis  muscle,  which 
allows  the  lid  to  fall  by  the  action  of  gravity.  In 
some  cases  epiphora  will  depend  upon  obliteration 
or  occlusion  of  the  puncta.  The  former  condition 
is  incurable  ;  the  latter  may  be  produced  by  plugs 
of  inspissated  mucus,  which  may  be  removed  by 
the  careful  employment  of  a  probe. 


But  the  most  ordinary  cause  of  obstruction  is 
stricture  of  the  nasal  duct,  in  which  condition  the 
tears  are  arrested  a  little  below  the  sac,  and  the  sac 
consequently  becomes  over-distended.  In  such 
cases  the  sac  can  be  seen  and  felt  as  a  small  lump 
situated  just  beneath  the  tendo  ociili.  When  pres- 
sure is  made  upon  this  lump,  a  fluid,  consisting  of 
tears  mixed  with  more  or  less  mucus  or  muco-pus, 
will  regurgitate  into  the  e3'e,  and  the  lump  itself 
will  disappear.  The  danger  in  such  cases  is  that 
the  continued  distension  of  the  sac  and  the  intrusion 
of  bacteria  will  in  time  excite  inflammation  of  the 
lining  membrane,  leading  to  the  formation  of  pus, 
and  this  to  an  opening  upon  the  cheek,  producing 
what  is  called  a  lacrymal  fistula.  Such  an  opening 
never  heals  until  the  duct  is  again  pervious,  and  it  is 
liable  to  undergo  periodic  attacks  of  unsightly  in- 
flammation. 

Treatment. — In  all  cases  of  lacrymal  hyper- 
secretion, the  first  thing  to  be  done  is  to  search  under 
the  lids  for  any  concealed  foreign  body  which  may  be 
lurking  there.  If  none  be  detected,  examination  must 
be  made  for  conditions  likely  to  be  irritating  ;  and 
they  are  to  be  treated,  if  they  exist,  by  mild  astringent 
or  other  suitable  local  applications.  There  is  pro- 
bably no  medicine  which  can  be  said  to  exert  any 
positive  effect  in  diminishing  the  amount  of  the 
lacrymal  secretion. 

If  the  displacement  of  the  lid  can  be  cured  by 
treatment  addressed  to  its  causes,  the  tears  will 
usually  return  to  their  accustomed  channel.  If  the 
displacement  be  incurable,  as  happens  in  some 
cases  of  paralysis  of  the  portio  dtira,  or  of  chronic 
ectropion,  the  patient  may  often  be  relieved  by 
slitting  open  the  canaliculus  as  far  as  the  caruncle, 
so  as  to  carry  back  the  aperture  to  the  secretion 
which  it  is  designed  to  remove. 

The  treatment  of  stricture  of  the  nasal  duct  can 
often  be  only  p.alliative.  The  patient  should  acquire 
the  habit  of  emptying  the  distended  sac  by  finger- 
pressure  many  times  a  day,  and  of  wiping  away 
the  fluid  ;  while,  to  diminish  the  irritation  of  the 
mucous  membrane,  a  drop  of  any  mild  astringent 
lotion  may  be  applied  to  I  he  inner  corner  of  the 
conjunctiva  two  or  three  times  a  day,  immediately 
after  such  pressure  has  been  made.  I'erhaps  the 
lotion  most  generally  suitable  for  this  purpose  is  a 
solution  of  acetate  of  lead  in  distilled  water,  of  a 
strength  not  exceeding  three  grains  to  the  fluid 
ounce. 

When  a  radical  cure  is  desired,  the  canaliculus 
must  be  slit  up,  and  the  patency  of  the  duct  re- 
stored by  the  passage  of  probes  through  the  stricture. 
If  fistula  has  already  formed,  or  even  if  the  sac  is 
the  seat  of  an  abscess,  no  other  plan  is  available  ; 
but  for  the  necessary  details  the  reader  is  referred 
to  works  on  ophthalmic  surgery. 

R.  Bruuenell  Carter. 

LACTATION,  Disorders  of  {tacto,  I  give 
suck). — Synox.  :  Fr.  Troubles  de  la  Lactation  ; 
Ger.  Storit>igcn  der  Milchdriisen. — The  disorders 
of  lactation  are  numerous.  Sometimes  the  quantity 
of  the  lacteal  secretion  is  excessively  small  and  quite 
inadequate  for  the  support  of  the  child.  At  other 
times  it  is  so  abundant  that  the  milk  will  flow 
from  one  nipple  as  the  infant  is  sucking  the  other  ; 
and  when  the  child  is  removed  from  the  breast,  the 
secretion  continues  from  both  sides.  The  term 
agalactia  is  applied  to  the  former,  and  galactorrhxa 
to  the  latter  condition. 
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1.  Agalactia  (a,  priv.  ;  yaXa,  milk). — Aga- 
lactia signifies  either  a  total  suppression  of  the  mam- 
mary secretion,  or  a  very  scanty  supply.  It  results 
generally  from  antemia  and  general  debility. 

The  treatment  should  be  directed  towards  im- 
proving the  health  of  the  patient  as  much  as  possi- 
ble, by  a  generous  and  judicious  diet,  and  tonics, 
particularly  those  containing  iron.  Recent  physio- 
logical observations  show  that  a  proteid  diet  has  a 
marked  effect  in  increasing  the  secretion  of  milk. 
Certain  drugs  have  been  employed  as  galactagogues, 
and,  it  has  been  said,  with  benefit.  The  leaves  of 
the  castor-oil  plant,  boiled,  have  been  used  as  a  local 
application — the  liquid  for  fomentation,  and  the 
leaves  as  a  poultice  ;  and  a  strong  decoction  of  the 
same  plant  has  been  given  as  a  drink.  It  is  doubt- 
ful, however,  whether  such  remedies  are  efficacious. 
See  Galactagogues. 

2.  GalactorrhcEa  {■yaXa.,  milk  ;  piui,  I  flow). 
This  occurs  in  two  forms.  In  the  one  the  com- 
position of  the  milk  is  normal,  but  the  quantity 
excessive  ;  in  the  other  form  the  increase  in  the 
bulk  of  the  secretion  is  due  to  a  preponderance  of 
the  watery  part  of  the  fluid. 

The  chief  remedies  employed  to  reduce  the 
amount  of  the  mammary  secretion  are  belladonna 
and  iodide  of  potassium.  Belladonna  is  employed 
as  an  outward  application,  as  well  as  administered 
internally.  The  extract  rubbed  up  with  glycerine 
may  be  spread  on  lint,  and  thus  applied  to  the  breasts, 
or  the  Emplastrum  belladonnos  may  be  used.  The 
child  should  not  be  put  to  the  breast  too  frequently. 
If  the  excessive  secretion  continue  for  any  length 
of  time,  great  emaciation  may  result  ;  and  to  this 
condition  the  term  mammary  diabetes  has  been 
applied.  Under  such  circumstances  lactation  should 
be  entirely  stopped  as  soon  as  possible.  Strapping 
the  breasts  tightly  immediately  after  they  have  been 
emptied  is  of  use.  Every  care  must  be  taken  to 
avoid  the  formation  of  a  mammary  abscess  ;  and  if 
the  breasts  get  hard  and  knotty  a  breast-pump 
should  be  employed  to  free  the  tubes. 

3.  Depressed  Nipples. — Depressed  nipples 
are  generally  produced  by  the  pressure  of  stays.  If 
this  condition  be  observed  during  pregnancy, 
periodic  attempts  should  be  made  to  draw  the 
nipples  out  by  means  of  a  glass  nipple-shield,  to 
which  an  india-rubber  tube  and  teat  is  attached. 

4.  Fissures  and  Excoriations  of  the 
Nipples. — These  often  lead  to  abscess,  and  it  is 
said  that  they  may  sometimes  end  in  malignant 
disease.  To  avoid  the  occurrence  of  these  lesions, 
astringents  should  be  applied  to  the  nipples  during 
pregnancy,  in  order  to  harden  them.  Eau-de- 
Cologne  and  water,  brandy  and  water,  or  a  weak 
solution  of  tannin,  may  be  employed  for  this  pur- 
pose. Or  the  nipple  may  be  anointed  with  pure 
vaseline,  lanoline,  or  cacao-butter,  and  gently 
manipulated  between  the  finger  and  thumb.  This 
is  highly  recommended  by  some. 

Sometimes  an  abrasion  on  the  surface  forms  an 
ulcer  or  a  crack  at  some  part  of  the  nipple,  most 
frequently  at  its  base,  which  gives  rise  to  great 
pain  during  suckling.  The  remedies  for  these  cracks 
are  astringent  applications,  such  as  tannin,  flexible 
collodion,  a  weak  solution  of  nitrate  of  silver  or  of 
carbolic  acid.  Care  should  be  taken  to  sponge 
these  away  before  the  infant  is  again  put  to  the 
breast  ;  and  a  nipple-shield  with  an  india-rubber 
teat  will  be  found  of  great  service. 

For  abscess  and  other  morbid  conditions  of  the 


mammary  gland  supervening  during  lactation,  see 
Breast,  Diseases  of;  and  Nipple,  Diseases  of. 

Clement  Godson. 

LAGOPHTHALMOS  (Aoyols,  a  hare;  and 
6(p0aAf/.65,  the  eye). — This  term  is  derived  from  an 
old  supposition  that  the  hare  sleeps  with  its  eyes 
open  ;  and  is  applied  to  a  condition  in  which  there 
is  inability  to  close  one  or  both  eyes.  Lagophthalmos 
may  be  due  to  paralysis  of  the  orbicularis  muscle, 
in  which  case  it  will  be  attended  by  falling  of  the 
lower  lid,  and  will  generally  be  associated  with 
paralysis  of  other  muscles  supplied  by  the  seventh 
nerve  (see  Facial  Paralysis)  ;  to  the  contraction  of 
cicatrices  ;  to  spasm  of  the  upper  eyelid  [see  Third 
Nerve,  Diseases  of) ;  or  possibly  to  congenital 
malformation  of  the  lids.  In  paralytic  lagoph- 
thalmos, the  treatment  is  that  of  facial  paralysis. 
Where  there  is  contraction  or  deformity,  each  case 
must  be  considered  on  its  own  merits,  with  regard 
to  the  possibility  of  obtaining  relief  from  a  surgical 
operation.  R.  Brudenell  Carter. 

LALLING. — The  term  used  to  characterise  the 
speech  of  children  before  they  have  learned  to  pro- 
nounce their  words  quite  intelligibly  and  such  de- 
fects of  speech  as  may  resemble  this  (Kussmaul). 

LANDRY'S  PARALYSIS.— 5£«  Spinal  Cord, 
Diseases  of — Acute  Ascending  Paralysis. 

LANGEN  -  SCHWALBACH,  in  Nassau.— 

Chalybeate  waters.    See  Mineral  Waters. 

LARDACEOUS  DISEASE  [lardiim,  bacon).— 
A  synonym  for  amyloid  disease,  which  is  so  called 
from  the  supposed  resemblance  of  the  cut  surface  of 
an  affected  organ  to  raw  bacon.  See  Amyloid 
Disease. 

LARYNGEAL  PHTHISIS.— A  term  applied  to 
laryngeal  tuberculosis.  See  Larynx,  Diseases  of ; 
and  Phthisis. 

LARYNGISMUS  STRIDULUS  {larynx,  the 
windpipe  ;  stridor,  a  noise). — A  form  of  obstructed 
breathing,  attended  by  a  peculiar  stridor  or  crow- 
ing sound  during  inspiration,  and  dependent  on 
spasm  of  the  muscles  of  the  glottis.  See  Larynx, 
Diseases  of. 

LARYNX,  Clinical  Examination  of  the.— 

Successful  examination  of  the  larynx  depends,  like 
all  other  objective  investigations,  upon  practice  and 
suitable  appliances.  The  first  essential  is  a  suitable 
light,  placed  upon  one  side  of  and  behind  the 
patient's  head,  so  that  it  can  be  reflected  into  the 
throat  from  aconcave  mirror  of  15"  focal  length  ad- 
justed over  the  eye  of  the  observer,  on  the  same  side 
as  the  light,  and  in  such  manner  that,  while  he  gets 
clear  vision  through  the  hole  in  the  centre,  his  eye 
is  protected  from  the  glare  of  the  lamp.  A  bull's- 
eye  lantern  with  a  black  chimney  is  generally  used 
in  this  country,  though  on  the  Continent  an  ordinary 
Argand  gas-burner  with  clear  glass  chimney  is  pre- 
ferred. But  as  the  quantity  of  light  required  is  in 
direct  proportion  to  the  illumination  of  the  room, 
it  follows  that  the  darker  the  latter  the  more  easily 
will  the  interior  of  the  larynx  be  revealed.  A 
candle  in  a  dark  room  will  often  be  more  successful 
than  the  lime-light  in  a  chamber  brilliantly  lighted. 
The  design  of  the  reflecting  mirror  is  not  of  much 
consequence,  though  most  specialists  prefer  one  or 
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other  form  of  the  spectacle  frame,  if  fitting  truly, 
as  it  is  more  quickly  placed  in  position,  wiiile  its 
pressure  is  less  irksome  than  the  kind  adjusted  with 
a  head-band.  In  any  case  the  central  orifice  must 
Ije  so  placed  directly  in  front  of  the  eye  that,  without 
any  turning  of  the  head  to  one  side,  perfect  vision 
is  obtained.  By  closing  each  eye  in  succession, 
with  the  reflector  in  position,  it  may  be  at  once 
ascertained  whether  both  eyes  are  directed  upon 
the  region  under  examination,  thus  securing  the 
advantage  of  double  vision. 

The  laryngoscope  itself  consists  in  the  small 
pharyngeal  mirror,  in  which  the  view  of  the  larynx 
is  obtained  while  the  light  is  thrown  downwards  by 
the  same  means.  The  mirror  should  be  adjusted  to 
the  stem  at  an  angle  of  about  120°  ;  but  the  stem 
should  be  sufficiently  flexible  to  enable  the  angle  to 
be  altered  at  pleasure.  Three  or  four  sizes  should 
be  in  use,  the  smaller  generally  being  preferable, 
partly  because  they  can  be  placed  further  upwards 
and  backwards  under  the  uvula,  and  partly  because, 
in  that  they  do  not  irritate  so  large  a  surface,  they 
produce  less  tendency  to  reflex  action.  The  latter 
is  the  real  difl'icuUy  in  making  an  examination,  and 
(inly  practice  will  enable  the  observer  so  to  place  his 
instrument  as  to  produce  the  minimum  amount  of 
irritation.  No  rules  will  help  the  beginner  very 
much.  Suffice  it  to  say  that,  after  drawing  the 
patient's  tongue  out  by  holding  it  between  the 
finger  and  thumb  of  the  left  hand,  and  thereby 
keeping  the  head  fixed  in  one  position,  slightly 
tilted  backwards,  the  laryngoscope  must  be  placed 
as  far  back  as  possible,  doing  so  gently  and  firmly 
and  without  touching  the  back  of  the  tongue,  tlie 
aim  being  to  lift  upwards  the  tip  of  the  uvula  witli 
the  further  edge  of  the  mirror,  so  that  the  latter 
may  be  thrust  as  far  bad;  as  possible.  The  mirror 
must  be  held  as  nearly  horizontally  as  is  consistent 
with  obtaining  the  reflection  from  its  surface,  this 
being  often  facilitated  by  tilting  the  patient's  head 
further  upwards.  In  consequence  of  the  import- 
ance of  being  able  to  alter  the  inclination  of  the 
head,  it  is  obviously  a  mistake  to  allow  the  patient 
to  hold  the  tongue  out  himself  ;  indeed  this  should 
lie  done  only  when  the  observer's  second  hand  is 
needed  for  maldng  an  application  to  the  larynx,  or 
for  inserting  an  instrument.  Occasionally  even  with 
the  utmost  skill  and  patience  it  is  impossible  to  ob- 
tain a  view  in  the  manner  described,  chiefly  in 
consequence  of  the  elevation  of  the  back  of  the 
tongue.  In  this  case  it  will  sometimes  prove  of 
great  help  to  depress  the  tongue  with  a  tongue  de- 
pressor instead  of  pulling  it  out  :  thus  a  view  may  be 
obtained  of  the  laryngeal  structures  when  the  patient 
utters  the  sound  ',/'  or  '•Ah,''  though  the  view 
thus  obtained  is  seldom  more  than  momentary.  In 
other  cases  the  difficulty  arises  from  an  exaggerated 
degree  of  irritability  of  the  pharynx,  so  that,  the 
moment  tongue  or  pharynx  is  touched,  contraction 
of  the  constrictors  takes  place,  rendering  a  view  of 
the  structures  below  impossible.  Practice  will 
often  overcome  this  difliculty,  especially  if  the 
patient  presents  himself  with  an  empty  stomach, 
lirushing  the  pharynx  with  a  5  or  10  per  cent, 
solution  of  cocaine  is  often  recommended,  although 
the  extreme  discomfort  thereby  induced  often  in- 
tensifies the  patient's  nervousness,  while  at  the 
same  time  it  lessens  the  local  sensitiveness.  Con- 
sequently a  local  ancesthetic  should  be  used  only  as 
a  last  resource.  The  most  difficult  part  of  the 
larynx  to  discover  is  the  anterior  commissure  and 


anterior  wall  of  the  trachea.  Assistance  is  gained 
by  instructing  the  patient  to  phonate  the  sound  E 
rather  than  A,  though,  with  tongue  held  out  of  the 
mouth,  a  consummation  of  the  attempt  is  not  pos- 
sible. At  any  rate  the  epiglottis  is  thereby  raised 
and  brought  forwards  and  the  glottis  more  com- 
pletely exposed.  Further  help  is  sometimes  gained 
by  increasing  the  backward  inclination  of  the  head 
and  then  making  the  plane  of  the  laryngeal  mirror 
more  horizontal  with  the  plane  of  the  glottis.  Often 
by  making  a  patient  laugh  or  cry  the  inspection  of 
the  anterior  commissure  is  facilitated. 

During  an  examination  every  structure  capable 
of  being  thus  revealed  must  be  passed  in  review, 
and  frequently,  especially  with  an  expert,  every 
point  of  importance  can  be  grasped  in  a  momentary 
examination.  The  beginner,  however,  must  expect 
to  find  several  inspections  necessary  before  he  has 
mastered  all  the  points  of  importance  ;  at  the  same 
time  he  must  remember  that  the  more  often  he 
makes  his  examination  at  the  same  sitting  the  more 
irritable  the  patient's  throat  will  become.  The 
vocal  cords  will  always  be  the  landmarks  from 
which  we  estimate  our  success  in  obtaining  a  proper 
view,  their  normal  pearly  white,  or,  in  adult  males, 
pink  colour,  malcing  them  very  conspicuous  ;  but 
where  they  are  so  greatly  swollen  and  injected  as  to 
make  their  nature  diflicult  of  recognition,  it  is  some- 
times trcaiblesome  to  find  contiguous  structures 
accurately.  Again,  the  supra-glottic  regions  may 
be  so  much  swollen  as  to  conceal  the  true  cords,  a 
condition  which  adds  to  our  difficulties.  Besides 
the  true  cords,  the  false  cords  or  ventricular  bands, 
the  arytxnoid  cartilages,  the  arytajno-epiglottic  folds, 
and  the  epiglottis  must  be  passed  in  review.  Ni.ir 
must  it  be  forgotten  that  the  base  of  the  tongue  and 
lower  portions  of  the  pharynx  are  as  fully  revealed 
by  the  laryngoscope  as  the  larynx  proper,  and  that 
their  omission  from  examination  often  betrays  the 
inexperience  of  the  laryngoscopist. 

Greville  MacDonald. 

LARYNX,  Diseases  of.— The  principal  diseases 
and  disorders  which  affect  the  larynx  may  be  con- 
viently  enumerated  and  described  in  the  following 
order  : 

1.  Disorders  of  Circulation,  p.  845. 

2.  Inflammation,  p.  S46. 

3.  Leprosy,  p.  84S. 

4.  Lupus,  p.  S4S. 

5.  Nervous  Affections,  p.  S48. 

6.  Spasm,  p.  850. 

7.  Syphilis,  p.  S50. 

8.  Tuberculosis,  p.  85 1. 

9.  Tumours,  p.  853.  See  also  Crout  ;  Dirn- 
THERIA ;  Pain  in  Visceral  Disease;  and 
Trachea,  Diseases  of 

I.  Larynx,  Disorders  of  Circulation  of. — 
AuiLinia  of  the  larynx  does  not  exist  as  a  separate 
disease.  Like  pallor  of  the  gums,  it  is  described 
as  one  of  the  symptoms  of  incipient  phthisis. 

Congestion  of  the  larynx  requires  a  passing  notice. 
Hyperemia  of  some  portion  of  the  mucous  lining  of 
the  larynx  results  from  over-exertion  of  the  voice, 
exposure  to  cold,  the  action  of  irritants,  or  any 
cause  obstructing  the  circulation  through  the  larynx  ; 
and  it  may  be  consecutive  to  laryngitis.  It  causes 
moi'e  or  less  persistent  hoarseness,  and  a  sense  of 
discomfort  in  the  throat  ;  and  it  excites  what  is 
commonly  called  a  'tickling  cough.'  Congestion  is 
clinically  inseparable  from  laryngitis. 
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Treatment. — Treatment  of  congestion  of  the 
larynx  is  unnecessary,  beyond  resting  the  voice,  if 
the  congestion  is  merely  temporary.  If  more  per- 
sistent, astringents  should  be  applied  locally,  as  in 
cases  of  chronic  laryngitis. 

2.  Larynx,  Inflammation  of. — The  varieties 
of  laryngitis  treated  of  here  will  be  considered  under 
the  following  headings  :  [a)  Acute — including 
i.  Catarrhal;  ii.  Phlegmonous,     {h)  Chronic. 

[a)  i.  Acute  Catarrhal  Laryngitis.— Synon.: 
Laryngitis  Catarrhalis  ;  Cynanche  Laryngea  ;  Fr. 
Laryngite  Aigii'e  Catarrhah;  Ger.  Kehlkopfent- 
%ihidung. 

Definition. — Acute  catarrhal  inflammation  of 
the  mucous  membrane  of  the  larynx. 

Etiology. — Laryngitis  is  more  common  among 
males  than  females,  and  among  children  than  adults. 
The  most  frequent  exciting  cause  is  exposure  to 
cold,  but  the  disease  may  often  be  attributed  to 
sudden  changes  of  temperature,  a  damp  or  irritating 
atmosphere,  the  inhalation  of  acid  vapours  or  gases, 
excessive  use  of  the  voice,  and  to  the  abuse  of 
alcohol,  hot  drinks,  and  spices.  It  may  be  due  to 
accidental  attempts  at  swallowing  boiling  water. 
The  catarrhal  process  may  be  propagated  from  the 
pharynx  or  nose.  It  occurs  also  as  a  complication 
of  exanthematous  fevers — especially  of  measles. 
Sedentary  occupations,  and  anything  that  depresses 
the  vitality  of  the  body,  may  predispose  to  laryn- 
gitis. 

Anatomical  Characters. — Acute  laryngitis  is 
characterised  by  the  changes  common  to  catarrhal 
inflammation  of  other  mucous  membranes — hyper- 
cemia,  swelling,  and  increased  secretion.  Small 
superficial  erosions  may  occasionally  occur,  espe- 
cially at  the  posterior  extremities  of  the  vocal  cords, 
but  ulceration  does  not  extend  below  the  epithelial 
layer. 

Symptoms. — A  mild  attack  of  laryngitis  com- 
mences with  hoarseness,  irritable  cough,  and  a  sense 
of  tickling  and  soreness  about  the  larynx,  without  any 
febrile  disturbance.  Subsequently  the  voice  may 
be  completely  lost.  In  severe  cases  the  patient 
becomes  restless  and  anxious  ;  experiences  a  feeling 
of  constriction  about  the  rima  ;  complains  of  sore- 
throat  in  swallowing  ;  and  points  to  the  larynx  as 
the  seat  of  pain.  The  breathing  is  altered,  having 
more  or  less  the  characteristics  of  laryngeal  obstruc- 
tion, namely,  the  long-drawn  hissing  inspiration, 
prolonged  expiration  of  the  same  character,  but 
with  less  of  the  sibilant  sound,  and  diminution 
or  complete  abolition  of  any  pause  between  succes- 
sive respiratory  efforts.  The  voice  also  is  altered, 
becoming  husky  and  uncertain,  deeper  in  tone,  and 
croaking  in  quality.  The  patient  likewise  suffers 
from  cough,  of  the  same  character  as  the  voice  ; 
from  the  imperfect  closure  of  the  vocal  cords  it 
wants  sharpness,  is  husky,  and  sometimes  is  accom- 
panied by  a  hollow,  clanging  sound,  constituting 
what  is  commonly  called  the  croupy  cough.  The 
expectoration  varies  according  as  the  inflammation 
involves  the  larynx  alone,  or  extends  to  the  trachea 
and  bronchi.  In  the  former  case  it  is  usually 
clear,  thin,  tenacious  mucus,  which  is  hawked 
rather  than  coughed  up,  mixed  with  the  saliva, 
which  is  freely  secreted  but  not  swallowed.  Some- 
times the  expectoration  contains  harder  pellets, 
secreted  in  the  ventricles  of  the  larynx  ;  while,  if 
the  trachea  and  bronchi  are  involved,  the  usual 
thick  expectoration  of  bronchitis  is  also  coughed  up. 
Deglutition  is  painful  and  difficult,  owing  to  implica- 


tion of  the  arytseno-epiglottic  folds  and  epiglottis  ;  yet 
the  pharynx,  on  inspection,  shows  only  a  little  red- 
ness, quite  inadequate  to  account  for  the  dysphagia. 
Accompanying  these  symptoms  there  is  a  rapid 
pulse,  and  slight  rise  of  temperature,  though  the 
tongue  may  be  moist,  and  other  indications  of  in- 
flammatory fever  slight. 

The  laryngoscope  reveals  congestion  of  the  larynx, 
which  varies  much  in  extent  and  degree.  In  slight 
cases  the  reddening  may  be  confined  to  special  parts, 
like  the  epiglottis  and  vocal  cords,  without  any  appre- 
ciable swelling  of  the  affected  structures.  The  cords 
usually  exhibit  changes,  which  account  sufficiently 
for  the  hoarseness.  During  attempts  at  phonation 
they  are  often  seen  to  be  imperfectly  approximated, 
being  separated  by  an  elliptical  fissure,  the  result  of 
paresis  of  their  internal  tensor  muscles,  the  thyro- 
arytaenoidei  interni.  Less  frequently  the  posterior 
part  of  the  glottis  remains  open  during  phonation, 
forming  a  triangular  space  with  the  apex  directed 
forwards,  a  condition  depending  on  paresis  of  the 
arytcenoideus  muscle.  These  pareses  of  the  cords 
are  probably  due  to  inflammatory  implication  of 
their  neuro-muscular  apparatus.  Protrusion  of  the 
swollen  inter-arytsenoid  fold  between  the  posterior 
ends  of  the  cords,  preventing  their  due  adduction, 
is  an  occasional  source  of  hoarseness.  At  other 
times  no  definite  loss  of  movement  can  be  recog- 
nised, and  here  the  hoarseness  is  to  be  ascribed  to 
alterations  in  the  tension  and  vibration  of  the  cords 
produced  by  the  catarrh.  In  the  severe  type  the 
whole  larynx  is  congested,  and  the  arytpeno-epiglottic 
folds,  epiglottis,  and  ventricular  bands  are  swollen 
so  as  to  hide  the  vocal  cords  more  or  less. 

In  most  instances  of  the  mild  form,  recovery 
ensues  in  a  few  days. 

If  the  case  progress  untowardly,  the  restlessness 
and  anxiety  increase  ;  suffocative  paroxysms  occur 
and  recur  with  increasing  frequency  ;  the  patient's 
whole  attention  appears  concentrated  on  the  effort 
of  breathing  ;  he  dreads  to  speak  or  swallow,  and 
if  obliged  to  say  anything,  he  takes  first  a  laboured 
inspiration,  and  then,  with  a  straining  effort,  brings 
out  what  little  voice  is  left.  Gradually,  as  the 
aeration  of  the  blood  becomes  more  imperfect, 
drowsiness  comes  on  ;  the  eyes,  staring  in  the  pre- 
vious stage,  are  half  closed  by  the  drooping  lids  ; 
the  face,  bathed  in  perspiration,  becomes  livid  ;  and 
death  occurs,  probably  in  a  paroxysm  of  suffocative 
dyspnoea. 

Acute  laryngitis  occurring  in  young  children, 
sometimes  termed  spasmodic  laryngitis  or  false 
croup,  differs  somewhat  from  the  description  just 
given.  These  differences  depend  on  the  small  size 
of  the  child's  larynx,  and  on  the  tendency  to  spasm 
incidental  to  this  age.  Without  any  previous  illness 
beyond,  possibly,  a  slight  cough  and  hoarseness, 
the  child  is  suddenly  seized  at  night  with  a  barking 
cough,  noisy  stridulous  inspiration,  and  more  or  less 
urgent  dyspnoea.  The  suffocative  seizure  seldom 
lasts  more  than  a  few  minutes  ;  but  it  may  recur  the 
same  night,  or  on  successive  nights,  the  child  being 
generally  free  from  all  symptoms,  except  slight 
cough  and  hoarseness,  during  the  daytime.  These 
attacks  are  mainly  due  to  spasm  of  the  sphincter 
muscles  of  the  larynx  ;  but  in  all  probability  they 
are  also  partly  the  result  of  drying  of  the  secretions 
accumulated  during  sleep,  and  consequent  narrow- 
ing of  the  glottis.  Paroxysmal  dyspnoja  of  the  same 
nature,  and  due  to  the  same  cause,  may  develop  as  a 
complication  of  the  exanthemata,  especially  measles. 
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Diagnosis. — Acute  laryngitis  is  apt  to  be  con- 
founded with  that  form  of  inflammation  which  is 
characterised  by  the  formation  of  a  false  membrane 
in  the  larynx,  namely,  croup  or  laryngeal  diphtheria. 
If  practicable,  a  laryngoscopic  examination,  showing 
the  absence  of  false  membrane,  is  the  most  certain 
means  of  diagnosing  simple  from  membranous 
laryngitis ;  but  even  where  perfect  casts  of  the 
trachea,  bronchi,  and  primary  bronchia  are  ex- 
pectorated, the  larynx  may  be  absolutely  free  from 
false  memVjrane,  and  simply  inflamed.  The  absence 
of  diphtheritic  memlirane  in  the  fauces,  of  acrid 
excoriating  discharge  from  the  nostrils,  and  of 
glandular  swellings,  as  well  as  the  mode  of  accession 
of  the  symptoms,  would  lead  us  to  regard  the  case 
as  simple  laryngitis  ;  while  the  presence  of  any  of 
these  symptoms,  or  the  prevalence  of  an  epidemic 
of  diphtheria,  would  lead  us  to  suspect  false  mem- 
brane. Even  after  due  consideration  of  these  points, 
and  of  the  character  of  the  voice,  cough,  Sec,  in 
certain  cases,  we  are  unable  to  say  whether  we  have 
to  deal  with  simple  or  with  membranous  laryngitis. 
The  acute  laryngitis  or  false  croup  of  children  is 
further  distinguished  from  membranous  croup  by  the 
sudden  accession  of  the  symptoms  at  night,  and  by 
the  progress  of  the  case — true  croup  or  diphtheria 
increasing  in  intensity,  while,  from  the  first  sudden 
onset  of  the  symptoms,  false  croup  diminishes,  un- 
less complicated  with  lobular  pneumonia  or  other 
severe  disease.  In  many  cases  bacteriological  ex- 
amination of  the  secretions  from  the  larynx  or 
fauces  will  alone  enable  us  to  exclude  diphtheria. 
From  laryngismus  stridulus,  acute  laryngitis  is  dis- 
tinguished by  the  presence  of  slight  pyrexia  and 
other  indications  of  primary  inflammatory  affection 
of  the  larynx  and  air-passages  ;  by  the  absence  of 
indications  of  any  other  affection  of  the  nervous 
system,  or  of  a  tendency  to  convulsions;  by  the 
usual  occurrence  of  the  attack  in  the  night  only  ;  by 
the  slighter  affection  of  the  breathing  ;  and  by  the 
frequent  croiipy  cough,  which  is  the  prominent 
symptom,  and  which  is  wanting  in  laryngismus. 

Prognosis. — In  mild  attacks  of  laryngitis  all  the 
symptoms  exist  only  in  a  slight  degree,  and  disappear 
in  a  few  days  under  simple  treatment.  Such  is  the 
ordinary  course  of  the  false  croup  of  children.  In 
adults  laryngitis  may  occur  in  any  degree  between 
the  mildest  form  and  that  in  which,  the  symptoms 
being  all  most  intense,  it  may  prove  fatal  in  a  day 
or  two,  or  even  in  a  few  hours.  The  danger  de- 
pends in  great  measure  on  the  amount  of  swelling 
present.  Although  mild  laryngitis  usually  terminates 
favourably  in  a  few  days,  it  is  necessary  that  every 
case  should  be  sed-ulously  watched,  as  at  any  period 
dangerous  symptoms  may  set  in  and  prove  rapidly 
fatal.  The  disease  is  most  deadly  in  the  young. 
Acute  may  pass  on  to  chronic  laryngitis. 

Treatment. — As  soon  as  the  first  indications  of 
even  slight  laryngitis  are  observed,  the  patient 
should  be  confined  to  a  warm  room,  at  a  tempera- 
ture of  65°  F. ,  a  kettle  being  kept  boiling  to 
moisten  the  atmosphere.  Talking  must  be  for- 
bidden, in  order  to  ensure  as  much  rest  to  the 
larynx  as  possible.  The  diet  should  be  chiefly 
liquid,  and  no  stimulants  are  requii^ed.  As  a  rule, 
no  further  treatment  is  necessary  ;  but,  if  the  cough 
be  troublesome,  we  may  prescribe  a  saline  dia- 
phoretic draught,  with  small  doses  of  morphine,  and 
4  or  5  minims  of  antimonial  wine  every  three  or 
four  hours.  The  cough  and  sense  of  dryness,  or 
soreness  of  the  throat,  are  generally  relieved  by  the 


inhalation  of  simple  steam,  or  by  the  vapour  of 
compound  tincture  of  benzoin,  one  drachm  being 
added  to  a  pint  of  hot  water.  In  every  case  a  regu 
lar  evacuation  of  the  bowels  is  to  be  secured.  If 
swelling  of  the  larynx  ensue,  the  patient  must  be 
directed  to  suck  ice  constantly.  Should  the  dyspnoea 
become  urgent,  tracheotomy  must  be  performed  at 
once.  With  due  care  in  the  performance  of  the 
operation  and  after-treatment  of  the  patient,  in  cases 
of  simple  laryngitis,  tracheotomy  is  almost  always 
successful,  but  it  should  not  be  resorted  to  unless 
the  case  is  urgent. 

Simple  cases  of  fake  croup  in  children  are  usually 
relieved  by  warm  poultices  to  the  throat.  An 
emetic  may  be  administered  in  the  comparatively 
rare  instances  in  which  dyspnoea  depends  on  insuffi- 
cient removal  of  secretions  from  the  larynx. 

ii.  Phlegmonous  Laryngitis.  —  Synon.  : 
CEdcina  (,'lo/t/Jis  ;  (lulema  of  the  Larynx  ;  Cl^de- 
matous  Lrftyngitis  ;  Fr.  Laryiigite  CEdiiuatcitsc  \ 
Ger.  Kchlkopfocdeiii. 

Definition. — Inflammatory  exudation  into  the 
submucous  tissue  of  the  larynx  of  serous,  sero-puru- 
lent,  or  sero-fibrinous  fluid. 

/Etiology. — Phlegmonous  laryngitis  occasion- 
ally arises  as  a  primary  disease,  and  is  then  to  be 
regarded  as  a  symptom  of  septic  infection  ;  thus  in 
rare  instances  it  seems  to  have  been  the  earliest 
manifestation  of  erysipelas. 

Mechanical  injuries,  and  the  direct  action  of 
boiling  water,  corrosive  poisons,  and  foreign  bodies 
are  less  uncommon  causes.  Phlegmonous  laryngitis 
may  also  develop  in  the  course  of  specific  fevers, 
such  as  measles,  scarlatina,  small-pox,  typhoid 
fever,  diphtheria,  pyaemia,  and  in  renal  disease. 

In  most  cases,  however,  the  laryngeal  affection  is 
the  result  of  extension  of  disease  from  neighbouring 
parts,  pharyngitis,  whether  dependent  on  erysipelas 
or  other  causes,  being  the  inost  common  antece- 
dent. 

Inflammatory  aft'ections  of  the  cervical  connective 
tissue,  and  perichondritis,  or  deep  ulceration  of  the 
larynx,  associated  with  carcinoma,  syphilis,  or 
tuberculosis,  are  also  occasional  causes  of  phleg- 
monous laryngitis. 

Anatomical  Characters. — The  mucous  sur- 
face presents  a  dull  red  or  livid  colour,  and  is  greatly 
swollen,  owing  to  infiltration  of  the  submucosa.  A 
certain  amount  of  pus  is  generally  diffused  through 
the  exudation,  but  it  is  rare  for  a  circumscribed 
abscess  to  form.  The  process  usually  attacks  first 
the  arytreno-epiglottic  folds  and  the  epiglottis,  and  it 
may  extend  thence  to  the  ventricles  and  other  parts 
of  the  larynx,  the  vocal  cords  themselves  being 
seldom  affected.  The  submucous  tissue  below  the 
vocal  cords,  lining  the  cricoid  cartilage,  may  very 
occasionally  be  the  sole  seat  of  the  disease. 

Symptoms. — The  symptoms  indicative  of  severe 
laryngitis  exist  in  an  increased  degree  in  this 
affection,  the  swelling  of  the  epiglottis  interfering 
especially  with  deglutition,  and  that  of  the  arytsno- 
epiglottic  and  ventricular  bands  causing  very  dan- 
gerous dyspnoM.  By  examination  with  the  finger 
and,  far  better,  by  the  laryngoscope,  we  observe 
further  the  physical  condition  caused  by  the  swell- 
ing. The  epiglottis  is  congested,  misshapen, 
rounded  like  a  chestnut,  or  having  its  two  sides 
swollen  so  as  to  resemble  two  mucous  bladders 
pressed  together  in  the  middle  line  ;  and,  unless 
this  hides  the  rest  of  the  larynx,  the  arytreno-epi- 
glottic  folds  will  be  recognised  as  two  long  rounded 
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swellings,  passing  from  before  back,  and  nearly 
meeting  in  the  centre,  the  ventricular  bands  being 
visible  only  when  there  is  little  swelling  above. 
The  prognosis  in  such  cases  is  extremely  grave. 

Treatment. — The  patient  should  suck  small 
pieces  of  ice,  leeches  might  be  applied  over  the 
larynx,  and  an  attempt  may  be  made  to  reduce  the 
swelling  by  scarification  with  a  curved  laryngeal 
bistoury,  but  in  most  instances  tracheotomy  is  re- 
quired. 

{/>)  Chronic  Laryngitis.  —  Definition. 
Chronic  inflammation  of  the  mucous  membrane  of 
the  larynx. 

Etiology. — Chronic  laryngitis  is  often,  but  not 
invariably,  a  sequel  of  acute  laryngitis,  and  is  due 
to  the  same  causes.  Chronic  affections  of  the  nose 
and  piiarynx  frequently  co-exist,  and  seem  in  some 
instances  to  be  the  starting-point  of  the  malady. 

Anatomical  Characters. — The  mucous  mem- 
brane of  the  larynx  is  hypersemic,  arfi  may  be 
slightly  swollen,  the  vessels  being  often  dilated  in 
patches.  The  morbid  process  may  extend  in  rare 
cases  to  the  submucosa,  producing  diffuse  connec- 
tive-tissue thickening,  or  small  warty  growths, 
especially  on  the  vocal  cords — '  chorditis  tuberosa  ' 
of  Tiirck.  Marked  enlargement  of  the  veins  on  the 
epiglottis  is  occasionally  observed,  and  is  probably 
the  result  of  the  chronic  catarrh. 

Symptoms. — The  symptoms  of  chronic  laryngitis 
are  hoarseness  or  aphonia  after  slight  exertion  of 
the  voice  ;  a  hacking  cough,  with  but  little  of  the 
brassy,  laryngeal  chai'acter  ;  either  no  expectora- 
tion, or  only  a  little  tenacious  mucus  ;  and  a  sense 
of  dryness  and  tickling,  with  slight  pain,  in  the 
throat. 

The  laryngoscope  shows  a  varying  amount  of 
congestion,  either  general  or  local,  but  the  hyperse- 
mia  is  seldom  so  pronounced  as  in  acute  laryngitis. 
The  cords  are  usually  affected,  presenting  a  pinkish, 
slightly  thickened  appearance. 

Mucous  secretion  is  often  seen  sticking  to  the 
inter-arytcenoid  fold  or  to  the  anterior  angle  of  the 
glottis.  In  a  special  variety  of  the  disease,  known 
as  '  laryngitis  sicca,'  the  secretion  is  apt  to  dry  and 
form  adherent  scales  or  crusts,  in  consequence  of 
some  modification  of  its  composition.  Epithelial 
erosions  are  not  uncommon,  but  ulceration  never 
occurs.  Pareses  of  the  vocal  cords  often  ensue,  giving 
rise  to  changes  in  the  glottis,  as  described  under 
Acute  Laryngitis. 

In  the  rare  instances  in  which  thickening  invades 
the  subglottic  region,  stenosis  commonly  ensues, 
and  obstructive  dyspncea  becomes  a  prominent  sym- 
ptom. 

Diagnosis. — In  cases  of  chronic  disease  of  the 
larynx  a  laryngoscopic  examination  is  indispensable. 
Without  the  laryngoscope  diagnosis  and  treatment 
can  be  only  guess-work  ;  with  it,  the  appearances 
described  above  are  clearly  recognised.  Where 
chronic  laryngitis  is  persistent,  the  possibility  of 
tuberculosis  must  be  kept  in  mind,  and  repeated 
examination  of  the  lungs  and  sputum  should  be 
made.  In  elderly  or  middle-aged  patients  a  localised 
swelling  and  congestion  of  one  of  the  vocal  cords, 
especially  if  associated  with  impaired  mobility,  should 
arouse  the  suspicion  of  carcinoma. 

Prognosis. — Chronic  catarrhal  laryngitis  may 
subside  spontaneously,  but  is  usually  persistent 
unless  properly  treated. 

TREAfMENT. — Any  imprudence  in  diet  or  hy- 
giene must  be  corrected,  pungent  condiments  or 


spices,  very  hot  drinks,  alcohol  in  excess,  smoky  or 
dusty  rooms,  being  avoided,  and  the  voice  rested  as 
much  as  possible.  About  every  other  day  the 
larynx  should  be  brushed  out  with  an  astringent 
lotion.  In  mild  cases  a  solution  of  chloride  of  zinc, 
30  grains  to  the  ounce,  will  suffice  ;  but  if  this  fail, 
a  more  powerful  astringent,  nitrate  of  silver  lo  to 
40  grains  to  the  ounce,  should  be  employed.  Such 
applications  should  not  be  continued  for  more  than 
two  or  three  weeks  at  a  time. 

Inhalations  of  chloride  of  ammonium,  pine-oil, 
and  creosote  are  recommended  by  some  physicians. 
In  some  obstinate  cases  the  waters  of  Ems,  Reichen- 
hall,  Marienbad,  Aix-les-Bains,  and  other  spas  are 
believed  to  yield  good  results.  Attention  must  be 
paid  to  the  general  health,  and  to  the  state  of  the 
digestive  organs. 

3.  Larynx,  Leprosy  of. — Etiology. — The 
causes  are  identical  with  those  of  leprosy  in  other 
situations.  Leprosy  of  the  larynx  may  be  asso- 
ciated with  a  similar  affection  of  the  buccal  mucous 
membrane,  the  tongue,  and  the  palate. 

Anatomical  Characters. — The  lesions  at  first 
consist  of  a  nodular  thickening  of  the  epiglottis  and 
aryt^-eno-epiglottic  folds,  which  may  be  succeeded  by 
very  chronic  ulceration  and  cicatrisation.  Ultimately 
the  disease  may  invade  other  parts,  and  cause  stenosis 
of  the  larynx. 

Symptoms,  Complications,  and  Diagnosis. 
The  symptoms  of  laryngeal  leprosy  are  those  of 
chronic  inflammation  ;  and,  if  the  nodules  ulcerate, 
the  ulceration  is  very  slow,  and  not  of  the  destructive 
character  of  syphilis.  As  leprosy  of  the  larynx 
occurs  only  when  the  disease  of  the  skin  has  been 
long  established,  its  diagnosis  is  clear.  It  usually 
exists  for  a  long  time,  even  years,  before  it  ulce- 
rates ;  and  even  after  this  it  is  very  slow  in  its 
progress,  and  not  fatal. 

Treatment. — As  in  other  forms  of  leprosy, 
treatment  is  almost  useless.  Tracheotomy  must  be 
performed  if  stenosis  occur.    See  Leprosy. 

4.  Larynx,  Lupus  of.  —  Etiology.  —  Al- 
though in  all  probability  a  form  of  tuberculosis,  this 
condition  has  characteristic  clinical  features.  The 
larynx  may  be  primarily  affected. 

Anatomical  Characters. — Small  nodules  ap- 
pear on  the  epiglottis,  and  subsequently  on  the 
arytreno-epiglottic  folds  and  other  parts  of  the  larynx, 
associated  sooner  or  later  with  thickening  and  occa- 
sionally with  ulceration  and  scarring  of  the  mucous 
membrane. 

Symptoms,  Complications,  and  Diagnosis. 
Lupus  of  the  larynx  may  give  no  definite  symptoms, 
even  when  pronounced  lesions  exist,  and  doubtless 
on  this  account  this  affection  of  the  larynx  is  often 
overlooked.  In  other  cases  the  symptoms  are  those 
of  chronic  inflammation.  Lupus  is  distinguished 
from  syphilis  and  ordinary  tuberculosis  by  its  pre- 
vailing nodular  character,  and  by  the  rarity  of  ulce- 
ration.   It  lasts  for  many  years. 

Treatment.  —  Lupus  of  the  larynx  must  be 
treated  constitutionally  in  the  same  way  as  other 
forms  of  tuberculosis,  and  locally  by  caustics  or  the 
galvanic  cautery.  Lactic  acid,  applied  as  in  other 
cases  of  laryngeal  tuberculosis,  is  of  service. 

5.  Larynx,  Nervous  Affections  of. — (i)  Sen- 
sory Disorders  of  the  Larynx.  — Hyperas- 
thesia  of  the  laryngeal  mucous  membrane  is  a  usual 
accompaniment  of  inflammation,  acute  and  chronic, 
and  is  a  not  infrequent  symptom  of  hysteria,  hypo- 
chondriasis, and  neurasthenia.    Aiuesthesia  occurs 
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in  cases  where  the  superior  laryngeal  nerve  or  its 
centi'e  is  affected,  and  especially  as  a  sequel  of 
diphtheria.  It  is  also  an  occasional  symptom  of 
bulbar  paralysis  and  hysteria,  and  is  said  to  accom- 
pany epileptic  fits.  HemianivstJiesia  may  result 
from  tumours  of  the  base  of  the  skull.  Paricsthesia, 
in  which  the  larynx  is  the  seat  of  various  perverted 
and  unaccountable  sensations,  is  not  an  uncommon 
manifestation  in  auLemic,  hysterical,  and  hypochon- 
driacal patients. 

(2)  Motor  Disorders  of  the  Larynx. — 
{a)  Spasm  is  considered  in  a  separate  section.  See 
6.  Lar\'nx,  Spasm  of. 

(/')  Paralysis  of  the  larynx  is  of  great  variety. 
It  will  be  best  discussed,  first,  under  the  head  of 
the  tieives  affected  ;  and,  secondly,  with  respect  to 
the  individual  iiiiisc/es  paralysed. 

i.  Paralysis  of  the  Ne>~ves.  —  Paralysis  of  the 
Superior  Laryngeal  Nerve. — In  this  rare  condition, 
depending  either  on  diphtheria  or  bulbar  paralysis, 
the  interior  of  the  larynx-  is  quite  insensitive  to  the 
introduction  of  a  probe  ;  the  epiglottis  lies  motion- 
less against  the  base  of  the  tongue,  owing  to  para- 
lysis of  its  depressors — the  thyro-epiglottic  and 
arytoeno-epiglottic  muscles  ;  and  the  voice  is  said  to 
be  rough  and  low-pitched,  from  palsy  of  the  crico- 
thyroid muscles.  The  glottis  is  represented  by  a 
wavy  line,  in  consequence  of  paralysis  of  the  external 
tensors.  The  immobility  of  the  epiglottis  and  the 
anresthesia  are  a  source  of  great  danger,  as  food  is 
likely  to  enter  the  larynx  and  lead  to  pulmonary 
complications.  Food  must  be  administered  by  the 
oesophageal  tube  in  such  cases.  See  Labio-Glosso- 
Larynceal  Paralysis. 

Paralysis  of  the  Jieciirreiit  Laryngeal  Nerve. — 
Complete  paralysis  is  generally  due  to  pressure  of 
an  aneurysm  of  the  aorta  or  other  intrathoracic 
tumour,  or  of  a  goitre,  on  the  nerve  after  its  origin 
from  the  vagus,  but  the  same  effect  may  follow 
degenerative  or  destructive  lesions  of  the  motor 
fibres  in  any  part  of  their  course  from  the  medulla 
oblongata  down  to  their  peripheral  termination. 
Bilateral  paralysis,  in  the  very  rare  instances  in 
which  it  has  been  observed,  was  the  result  of  carci- 
noma of  the  oesophagus,  double  aneurysm  of  the 
aorta  and  innominate  artery,  tumours  of  the  base  of 
the  brain,  extensive  pericardial  effusion,  and,  lastly, 
pressure  on  the  trunk  of  one  pneumogastric  nerve, 
for  example,  by  enlarged  bronchial  glands.  The 
symptoms  of  bilateral  paralysis  are  aphonia,  inability 
to  cough,  and  slight  stridor.  Slight  dyspnoea  may 
be  induced  by  attempts  to  speak.  The  vocal  cords 
are  seen  lying  motionless  and  relaxed,  in  a  position 
midway  between  abduction  and  adduction.  In 
unilateral  paralysis',  which  is  the  usual  form  and  is 
more  common  on  the  left  side,  one  cord  alone 
occupies  the  position  just  described,  but,  as  the 
healthy  cord  crosses  over  the  middle  line  during 
phonation  to  meet  its  palsied  fellow,  there  is  no 
aphonia,  though  the  voice  is  generally  weak  and 
uncertain. 

Hitherto  complete  paralysis  alone  has  been  con- 
sidered ;  but  paralysis  depending  on  structural 
disease  of  the  fibres  or  nuclei  of  the  recurrent 
laryngeal  nerves  is  far  more  often  incomplete.  In 
these  circumstances  the  fibres  supplying  the  abduc- 
tor muscles  are  the  first  to  suffer.  In  course  of 
time  the  adductors  may  become  affected  also,  but 
paralysis  of  these  muscles  is  seldom  complete. 
This  fact  is  attributed  to  a  greater  vulnerability  of 
the  abductor  nerve-fibres  than  of  those  supplying 


their  antagonists,  the  adductors.  Semon  believes 
that  the  abductor  muscles  themselves  are  less  re- 
sistent  than  the  adductors. 

ii.  Paralysis  of  Individual  D/iiseles. — Bilateral 
Abductor  Paralysis. — The  cause  may  be  either 
central — as  in  tabes  dorsalis,  bulbar  paralysis,  syphi- 
litic or  other  intracranial  disease  ;  or  peripheral — 
lesions  of  both  recurrent  or  pneumogastric  nerves, 
pressure  on  the  trunk  of  one  vagus,  or  degenerative 
affections  of  the  abductor  muscles,  as  described 
under  the  preceding  heading.  The  symptoms  are 
severe  inspiratory  dyspnoea  and  stridor,  and  weak- 
ness or  slight  hoarseness  of  the  voice.  With  the 
laryngoscope  the  cords  are  found  lying  close  to- 
gether, being  separated  by  a  mere  chink.  On 
phonation  they  approximate  as  usual,  but  during 
deep  inspiration  no  divergence  takes  place,  and  a 
slight  movement  of  adduction  is  generally  observed. 
This  action  is  attributed  either  to  the  effects  of 
suction,  or  to  a  perverted  innervation  of  the  unop- 
posed adductors.  Bilateral  paralysis  may  cause 
fatal  suffocative  attacks,  and,  if  persistent,  necessi- 
tates the  performance  of  tracheotomy. 

Abductor  paralysis  may  be  simulated  by  me- 
chanical fixation  from  ankylosis  or  arthritis  of  the 
crico-arytrenoid  joints,  or  by  cicatricial  or  inflamma- 
tory changes  in  their  neighbourhood.  Diagnosis  is 
often  difficult  in  such  cases,  but  in  the  latter  condi- 
tion there  is  usually  some  distortion  of  parts,  such 
as  contraction,  irregularity,  or  swelling  about  the 
arytLcnoid  cartilages,  which  is  not  the  case  in  para- 
lysis. 

Unilateral  Abductor  Paralysis. — This  condition 
is  generally  attributable  to  peripheral  causes,  and 
especially  to  compression  of  the  left  recurrent 
laryngeal  or  vagus  nerve  within  the  thorax  by  an 
aneurysm  or  other  tumour.  Palsy  of  the  right 
abductor  is  an  occasional  result  of  chronic  disease 
of  the  apex  of  the  right  lung. 

The  affected  vocal  cord  occupies  the  median  posi- 
tion ;  but  if  the  adductor  becomes  involved,  the 
cord  recedes  from  the  middle  line  and  takes  up  a 
situation  between  that  of  abduction  and  adduction. 
The  symptoms  of  unilatei^al  paralysis  are  slight 
hoarseness  and  dysphonia,  but  dyspnoea  and  stridor 
do  not  occur  except  on  exertion. 

Paralysis  of  the  Adductors. — Paralysis  of  these 
muscles  is  nearly  always  bilateral,  and  is  probably 
the  result  of  a  central  nervous  affection  of  a  func- 
tional nature,  occurring  in  hysterical,  neurotic,  or 
ancemic  subjects.  It  is  doubtful  whether  gross 
nervous  disease  ever  leads  to  isolated  paralysis  of 
the  adductors.  The  patient,  generally  a  female, 
becomes  suddenly  aphonic,  but  the  reflex  acts  of 
sneezing  and  cough  are  still  attended  by  the  usual 
sound.  Attempts  to  speak  occasion  a  slight  degree 
of  dyspnoea,  due  to  the  escape  of  breath  through 
the  widely  open  glottis.  The  laryngoscope  shows 
that  the  cords  are  abducted  normally,  but  do  not 
approach  one  another  during  efforts  to  phonate. 

Paralysis  of  the  Internal  Tensors. — The  internal 
tensors  or  thyro-arytrenoidei  interni  may  be  para- 
lysed, on  one  or  both  sides,  as  a  consequence  of 
laryngitis  or  of  hysteria.  According  as  the  affec- 
tion is  bilateral  or  unilateral,  there  is  aphonia  or 
mere  hoarseness. 

During  phonation  the  vocal  cords  are  separated 
by  an  oval  or  elliptical  space,  and  appear  to  be  very 
thin  and  narrow,  owing  in  all  probalsility  to  deficient 
tension. 

I\iralysis  of  the  External  Tensors,  the  crico- 
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thyroid  muscles,  is  unknown,  apart  from  the  results 
of  paralysis  of  the  superior  laryngeal  nerve. 

Paralysis  of  the  Aryticnoideus. — This  is  also 
commonly  a  result  of  hysteria  or  of  laryngeal  catarrh, 
and  gives  rise  to  hoarseness  or  aphonia.  During 
phonation  the  cords  meet  in  front,  but  are  separated 
posteriorly  by  a  triangular  gap. 

Treatment.  —  If  the  paralysed  condition  depend 
on  serious  disease  outside  the  larynx,  local  treat- 
ment is  of  little  avail.  When  syphilis  or  aneurysm 
is  suspected,  iodide  of  potassium  should  be  pre- 
scribed freely.  In  cases  of  adductor  paralysis, 
ancemia  and  the  hysterical  state  must  be  suitably 
treated,  and  intra-  or  extra-laryngeal  faradisation 
may  be  tried,  but  sudden  recovery  often  occurs 
without  any  treatment.  See  PneumOGASTRIC 
Nerve,  Diseases  of. 

6.  Larynx,  Spasm  of. —In  the  description  of 
other  diseases  of  the  larynx,  this  condition  has  been 
referred  to  as  a  frequent  complication.  Spasm 
causes  the  urgent  symptoms  when  the  larynx  is 
irritated  by  the  lodgment  of  a  foreign  body  or  the 
like.  It  may  result  from  pressure  on,  or  disease  of, 
the  pneumogastric  or  recurrent  laryngeal  nerve ; 
from  hysteria  ;  or  as  a  manifestation  of  a  more 
general  affection  of  the  nervous  system,  in  which 
case  it  constitutes  the  following  special  malady. 

Laiyngisnnis  Stridiihis.  —  Synon.  :  Child- 
Crowing  ;  Spasmodic  Croup ;  False  Croup :  Fr. 
Spasme  de  la  Glotte  ;  Pseiido-croiip  Ner-veiix  ;  Ger. 
Kehlkopfkrainpf. 

Definition. — Laryngismus  stridulus  is  charac- 
terised by  short  or  more  prolonged  accessions  of 
suffocation  ;  depending  on  tonic  spasm  of  the  ad- 
ductor muscles  of  the  larynx,  and  usually  of  the 
diaphragm  and  other  respiratory  muscles,  causing 
closure  of  the  glottis  and  a  sudden  arrest  of  inspi- 
ration ;  and  ending  in  a  shrill  crowing  sound,  as 
the  inspiratory  act  is  resumed  and  concluded.  It 
is  purely  a  nervous  disease  ;  is  unaccompanied  by  any 
inflammatory  affection  of  the  larynx  or  air-passages  ; 
and  is  often  associated  with  other  convulsive  affec- 
tions. 

Etiology. — Anything  causing  excessive  reflex 
irritability,  rickets,  chronic  hydrocephalus  and 
other  organic  affections  of  the  brain  or  medulla 
oblongata,  predispose  to  this  convulsive  affection. 
It  is  sometimes  associated  with  the  irritation  of 
teething.  A  sudden  fright,  irritation  of  the  larynx 
by  the  accidental  entrance  of  food,  or  some  such 
slight  agitation  as  that  caused  by  a  child  being 
tossed  in  the  air,  may  excite  the  attack. 

Symptoms. — With  or  without  premonitory  indi- 
cations of  a  tendency  to  convulsive  affection,  such 
as  drawing-in  of  the  thumbs  and  great  toes,  or 
clenching  of  the  hands  ;  often  during  sleep,  and 
with  no  evident  exciting  cause,  or  at  any  time  in 
the  day  ;  a  child  is  suddenly  attacked  with  difficult 
breathing,  inspiration  being  accompanied  by  the 
crowing  sound  characteristic  of  laryngeal  spasm. 
This  may  continue  for  some  time,  and  then  gra- 
dually subside.  The  spasm  may  be  short,  or  it  may 
be  longer  and  more  intense,  inspiration  being  pro- 
portionately difficult.  It  may  be  complete,  and 
the  act  of  inspiration  cease  entirely,  until,  just  as 
death  seems  imminent,  the  spasm  relaxes,  and  with 
a  crowing  inspiration  breathing  is  re-established. 
In  the  worst  cases,  and  sometimes  in  the  first 
attack,  death  does  actually  occur. 

Diagnosis. — The  diagnosis  of  this  disease  from 
laryngitis  is  considered  under  Acute  Laryngitis. 


The  symptoms  caused  by  a  foreign  body  lodged  in 
the  larynx  closely  simulate  laryngismus  stridulus. 
The  nature  of  the  case  is  decided  by  its  history  ; 
and,  unless  the  age  of  the  patient  precludes  it,  by  a 
laryngoscopic  examination. 

Prognosis. — The  milder  forms  of  laryngismus 
stridulus  yield  to  suitable  treatment,  and  disappear 
as  improvement  takes  place  in  the  condition 
inducing  the  attack.  Severer  forms,  if  not  fatal  in 
a  first,  may  be  so  in  a  subsequent  attack.  When 
the  spasm  depends  on  some  incurable  organic 
change  in  the  nervous  system,  the  case  is  of  course 
hopeless  from  the  first. 

Treatment. — Attention  to  the  diet  and  general 
management  of  the  child,  regular  bathing,  and  the 
administration  of  remedies  suitable  to  correct  faults 
of  digestion,  are  necessary  {see  Rickets).  The 
persevering  use  of  bromide  of  potassium  has  been 
found  beneficial ;  and  chloral  hydrate  is  of  undoubted 
value.  For  the  immediate  treatment  of  the  spas- 
modic attack,  prompt  immersion  in  a  warm  bath, 
the  administration  of  an  emetic,  or  the  use  of  an 
ancesthetic  vapour  or  amyl  nitrite  may  be  resorted 
to  ;  and  should  breathing  not  be  re-established  as 
the  spasm  ceases,  dashing  cold  water  on  the  face 
and  chest,  friction,  application  of  strong  ammonia 
or  vinegar  to  the  nostrils,  and  especially  artificial 
respiration,  must  be  adopted,  with  the  object  of 
restoring  the  respiratory  function.  Tracheotomy 
may  be  requisite,  but  the  practitioner  is,  unfor- 
tunately, seldom  present  when  the  indications  for 
the  operation  arise. 

7.  Larynx,  Syphilis  of. — Syphilis  affects  the 
larynx  differently  according  to  the  stage  of  the 
disease  at  which  the  organ  is  attacked.  Erythema- 
tous maculae,  raised  mucous  patches  or  condylomata, 
and  superficial  ulceration,  like  that  seen  in  the 
fauces  and  pharynx,  are  described  as  secondary 
lesions,  but  are  seldom  actually  observed,  as  oppor- 
tunities for  making  a  laryngoscopic  examination  are 
not  often  afforded.  Mucous  patches,  represented 
by  small  greyish  flat  elevations,  and  congestion,  are 
the  commonest  manifestations  at  this  period  of  the 
disease.  These  patches  generally  disappear  without 
leaving  any  trace  of  their  existence. 

The  larynx  is  more  seriously  affected  in  advanced 
stages  of  syphilis.  The  lesions,  consisting  of  diffuse 
infiltration,  nodular  gummatous  deposits,  or  ulcera- 
tion, are  especially  prone  to  attack  the  epiglottis 
and  vocal  cords,  and  in  a  less  degree  the  ventricular 
bands  and  posterior  wall. 

The  special  proclivity  of  the  epiglottis  to  syphi- 
litic disease  has  been  attributed  to  direct  infection 
from  the  pharynx,  it  being  an  undoubted  fact  that 
syphilis  generally  involves  the  pharynx  together 
with  the  larynx.  Syphilitic  ulceration  may  be 
superficial  or  deep.  Deep  ulcers,  which  are  often 
of  gummatous  origin,  are  sharply  cut,  and  extend 
rapidly.  As  a  result,  extensive  destruction  of  the 
epiglottis,  suppurative  perichondritis,  and  necrosis 
of  the  various  cartilages,  often  ensue.  External 
fistulse  are  occasionally  thus  produced.  Perichon- 
dritis at  times  develops  without  previous  ulceration. 
Cicatrices  are  almost  an  invariable  sequel  of  deep 
ulceration,  and  are  a  great  source  of  danger,  owing 
to  the  contraction  and  stenosis  which  they  occasion. 
Curious  puckering  of  different  parts  is  commonly 
produced,  at  times  associated  with  small  polypoid 
excrescences  of  the  mucous  membrane.  These  last, 
unlike  gummata,  show  no  tendency  to  ulcerate,  and 
may  gradually  disappear.    Adhesion  and  webbing 
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of  the  cords,  adhesion  of  the  epiglottis  to  the  walls 
of  the  pharynx,  fixation  of  the  vocal  cords  in  various 
positions,  sometimes  simulating  bilateral  abductor 
palsy,  and  depending  then  on  fibrous  changes 
around  the  crico-arytienoid  articulations — these  are 
some  of  the  many  effects  of  syphilitic  cicatrisation. 

In  hereditary  syphilis,  lesions  of  the  larynx  gene- 
rally occur  within  the  first  few  months  after  birth, 
but  occasionally  the  larynx  is  not  attacked  before 
the  age  of  puberty  is  reached.  The  early  manifes- 
tations of  the  disease  in  hereditary  cases  are  repre- 
sented by  congestion  and  mucous  patches  ;  at  a  later 
period  they  are  not  to  be  distinguished  from  those 
which  occur  in  the  advanced  stage  of  acquired 
syphilis.  Deep  ulceration  in  any  case  may  be  as- 
sociated with  extensive  cedematous  swelling,  and 
hemorrhage  from  perforation  of  large  vessels  is  an 
occasional  occurrence. 

Symptoms. — Secondary  syphilitic  affections  cause 
hoarseness  and  sometimes  loss  of  voice,  but  there 
is  usually  neither  pain,  cough,  fever,  nor  dyspncea. 
The  more  serious  tertiary  affections  may  give  rise  to 
all  the  symptoms  caused  by  tubercular  ulceration, 
but  pain  and  dysphagia  are  rarely  experienced  ex- 
cept when  the  epiglottis  is  extensively  ulcerated,  and 
even  then  these  symptoms  are  less  severe  than  in 
tubercular  cases,  and  the  constitutional  symptoms  are 
those  of  syphilis,  as  distinguished  from  consumption. 

Diagnosis. — Secondary  syphilitic  affections  of 
the  larynx  are  easily  recognised  with  the  laryngo- 
scope, and  there  are  usually  other  indications  of  the 
constitutional  taint.  The  diagnosis  of  the  disease, 
in  its  later  stages,  must  be  based  on  the  appearance 
of  the  lesions  above  mentioned,  combined  with 
manifestations  of  syphilis  in  other  parts  of  the  body, 
especially  of  the  skin  and  pharynx.  In  the  absence 
of  constitutional  symptoms,  the  diagnosis  may  pre- 
sent great  difficulties,  especially  as  regards  tuber- 
culosis. This  question  will  be  discussed  in  the  next 
section. 

It  is  sometimes  not  altogether  easy  to  distinguish 
syphilitic  from  carcinomatous  ulceration,  but  in  the 
latter  disease  the  appearance  of  a  growth  is  more 
pronounced,  ulceration  is  less  rapid,  and  pain  is 
more  often  present.  Moreover,  the  vocal  cords  and 
ventricular  bands  are  the  favourite  seats  of  malignant 
growths,  the  epiglottis  and  other  parts  being  seldom 
primarily  affected. 

The  good  results  following  the  use  of  iodide  of 
potassium  will  often  assist  in  arriving  at  a  correct 
diagnosis,  but  this  test  is  open  to  a  fallacy,  as 
carcinoma  and  syphilis  may  co-exist. 

Prognosis. — The  prognosis  in  cases  of  laryngeal 
syphilis  must  vary  according  to  its  form.  In  early 
cases,  and  where  ulceration  is  superficial,  the  pro- 
gnosis is  very  favourable,  but  in  advanced  stages 
the  prospects  of  the  patient  are  more  uncertain  ;  for, 
although  the  progress  of  ulceration  can  almost  in- 
variably be  arrested  by  treatment,  subsequent 
cicatrisation  may  cause  dangerous  stenosis.  A 
knowledge  of  the  complications  incidental  to  deep 
ulceration  should  induce  us  always  to  give  a  guarded 
opinion. 

Treatment. — Local  treatment  is  not  necessary 
for  the  secondary  syphilitic  aft'ections  of  the  larynx, 
and  we  must  trust  to  mercurial  inunction  and  other 
constitutional  remedies.  Syphilitic  ulceration  of 
the  larynx  requires  persevering  treatment  with  large 
doses  of  iodide  of  potassium  ;  and  where  it  does 
not  yield  to  this  remedy,  appropriately  combined 
with  quinine,  cod-liver  oil,  isic,  mercury  must  be 


employed,  the  best  method  being  by  mercurial 
inunction  or  the  hypodermic  injection  of  the  pcr- 
chloride.  A  combination  of  mercury  and  iodide  of 
potassium  is  often  useful.  The  local  application  of 
a  solution  consisting  of  iodine  10  grs. ,  iodide  of 
potassium  100  grs.,  glycerine  i  oz. ,  is  sometimes 
of  service  in  the  case  of  syphilitic  ulcers,  in  addition 
to  the  above  treatment.  When  the  dyspncea  is 
dangerous,  tracheotomy  must  not  be  delayed.  It 
will  usually  prove  successful,  although  the  destruc- 
tion of  tissue  and  cicatrisation  may  be  such  as  to 
necessitate  the  permanent  wearing  of  the  tube. 
Operations  for  the  division  of  cicatricial  bands  and 
adhesions  seldom  give  satisfactory  results,  owing  to 
the  tendency  of  the  parts  to  unite  again.  Systematic 
dilatation,  by  means  of  Schrritter's  hollow  vulcanite 
bougies,  may  be  tried  in  such  cases. 

8.  Larynx,  Tuberculosis  of.  —  Svnon.  : 
Laryngeal  Phthisis  ;  P"r.  Phthisic  Laryngie  ;  Ger. 
Kehlkopftubcrciilose. 

.i-ETlOLOGY.  —  Laryngeal  tuberculosis  is  almost 
invariably  secondary  to  pulmonary  phthisis,  but  in 
a  few  instances  a  necropsy  has  demonstrated  the 
existence  of  tubercular  disease  in  the  larynx  without 
any  affection  of  the  lung.  In  the  former  case  the 
larynx  is  either  directly  inoculated  with  infective 
sputum  derived  from  the  lung,  which  is  the  usual 
method,  or  the  tubercular  virus  is  conveyed  to  the 
larynx  by  the  blood.  Where  the  larynx  is  primarily 
affected,  we  may  suppose  that  the  infective  agent, 
the  tubercle-bacillus,  is  inhaled,  and  effects  a  lodg- 
ment here  without  reaching  the  lung. 

Anatomical  Characters. — In  the  larynx,  as 
in  other  mucous  membranes,  the  tubercular  process 
may  be  considered  under  two  heads — infiltration  or 
deposit,  and  ulceration  ;  but  inasmuch  as  the 
necrotic  element  predominates  over  the  fibrous  or 
indurative,  the  tendency  is  ultimately  towards 
ulceration.  The  degree  of  infiltration  varies  greatly, 
now  giving  rise  to  massive  swelling  of  parts  like  the 
epiglottis  and  arytteno-epiglottic  folds,  where  the 
submucous  tissue  is  loosely  arranged,  at  other  times 
merely  extending  to  the  subepithelial  layer.  In  the 
latter  case,  owing  to  the  early  development  of 
ulceration,  a  stage  of  infiltration  cannot  generally  be 
seen  to  precede  loss  of  substance,  though  from 
analogy  there  is  reason  to  believe  that  this  is  in- 
variably the  case.  Definite  tubercular  tumours  are 
occasionally  met  with. 

The  parts  most  prone  to  tubercular  disease  may 
be  thus  enumerated,  in  the  order  of  frequency  :  the 
vocal  cords  and  inter-arytenoid  fold  in  about  equal 
proportions,  the  arytreno-epiglottic  folds,  epiglottis, 
and,  lastly,  the  ventricular  Vjands.  Extension  of  the 
infiltration  and  ulceration  to  the  deeper  parts  may 
lead  to  suppurative  or  adhesive  perichondritis,  espe- 
cially of  the  arytcenoid  cartilages.  Suppurative 
perichondritis  causes  necrosis,  and  at  times  extru- 
sion of  the  cartilage.  CEdema  is  a  frequent  com- 
plication of  extensive  tubercular  lesions.  It  is 
unnecessary  in  the  present  article  to  describe  the 
manifold  changes  that  may  be  produced  in  different 
cases. 

Symptoms. — The  symptoms  of  this  aft'ection  are 
those  of  an  aggravated  laryngitis  :  hoarseness  or 
aphonia,  irritable  cough,  difficulty  or  pain  in  swal- 
lowing when  the  epiglottis  or  arytceno-epiglottic 
folds  are  involved,  and  inspiratory  dyspncea  and 
stridor  if  stenosis  be  present.  Pain  shooting  to  the 
ear  is  occasionally  complained  of,  and  is  probably 
referred  from  the  sensory  nerve  of  the  larynx,  the 
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superior  laryngeal,  to  the  auricular  branch  of  the 
vagus..  The  constitutional  and  local  symptoms  of 
pulmonar}'  phthisis,  which  are  present  in  varying 
degrees,  add  much  to  the  patient's  distress.  In 
early  cases  the  laryngoscope  reveals  small  shallow 
ulcers  or  pale  granulations  on  the  vocal  cords,  par- 
ticularly their  posterior  ends,  fleshy  swelling  of  one 
or  both  cords,  and  prominence  of  the  inter-arytrenoid 
fold,  often  with  an  irregular  papillary  margin.  Swell- 
ing of  one  or  both  sides  of  the  epiglottis,  arytseno- 
epiglottic  folds,  and  ventricular  bands,  and  deep 
ulceration  may  be  observed  later  on.  The  ulcers 
present  either  a  greyish-yellow  or  pinkish  granular 
base,  and  minute  yellowish  nodules  are  occasionally 
developed  in  their  neighbourhood.  In  certain  in- 
stances the  vocal  cords  are  split  longitudinally 
into  terrace-like,  reddish,  ulcerated  ridges,  so  that 
each  cord  seems  to  be  composed  of  several  indi- 
vidual segments.  Small  tubercular  tumours,  of  a 
greyish-pink  colour,  may  occasionally  be  seen 
springing  from  the  cords,  ventricles,  ventricular 
bands,  or  other  parts.  When  the  epiglottis  is  much 
swollen  or  hangs  backwards,  it  may  be  impossible 
to  obtain  a  view  of  the  rest  of  the  larynx.  A 
similar  difficulty  is  sometimes  experienced  when 
the  larynx  is  coated  with  a  copious  viscid  secretion. 
The  colour  of  the  larynx  varies  greatly  :  generally 
speaking,  a  greyish-pink  or  pale  yellowish  tint  pre- 
vails, contrasting  often  with  localised  patches  of 
congestion  in  the  vicinity  of  ulcers  or  infiltrations. 
But  this  colour,  which  is  very  characteristic,  is  not 
invariably  met  with,  and  general  congestion  may 
exist.  Impaired  mobility  of  the  cords  is  very  com- 
mon ;  it  mostly  depends  on  mechanical  fixation  of 
the  arytsenoid  cartilages  from  surrounding  infiltra- 
tion. At  times  the  vocal  cords  occupy  the  median 
position,  simulating  bilateral  abductor  paralysis,  and 
giving  rise  to  severe  stenosis.  Neuropathic  paralysis 
also  occurs.  Thus  one  cord  may  be  motionless  in 
the  cadaveric  position,  midway  between  that  of  ad- 
duction and  abduction.  On  the  right  side  this  condi- 
tion may  occasionally  be  the  result  of  implication  of 
the  recurrent  laryngeal  nerve  in  pleuritic  thickening 
of  the  apex  of  the  right  lung  ;  whereas  the  left  re- 
current may  be  compressed  by  enlarged  bronchial 
glands  as  it  winds  round  the  arch  of  the  aorta. 
Imperfect  closure  of  the  glottis  depending  on  bi- 
lateral paresis  of  the  adductors,  as  in  cases  of 
functional  or  hysterical  paralysis,  is  a  more  common 
appearance.  Lastly,  in  advanced  cases  of  phthisis, 
aphonia  may  be  unassociated  with  any  defect  of 
movement,  the  feeble  action  of  the  respiratory 
muscles  being  insufficient  to  cause  the  requisite 
vibration  of  the  cords.  In  other  instances  paralysis 
is  probably  of  myopathic  oi'igin. 

Diagnosis. — Chronic  laryngitis  is  sometimes  one 
of  the  earliest  symptoms  of  phthisis,  and  therefore 
should  always  direct  attention  to  the  state  of  the 
lungs.  The  diagnosis  of  tubercular  disease  rests 
on  the  detection  of  localised  infiltration  or  ulcera- 
tion of  certain  parts  of  the  larynx,  in  association 
with  physical  signs  of  pulmonary  tuberculosis. 
Syphilis  is  the  disease  with  which  it  is  most  likely 
to  be  confounded,  and  the  difficulty  is  increased  by 
the  fact  that  the  two  affections  may  co-exist ;  some 
authors  even  assert  that  syphilitic  ulceration  predis- 
poses to  tuberculosis.  Pronounced  pallor  of  the 
larynx,  swelling  of  the  inter-aryta;noid  folds,  with 
papillary  excrescences,  fleshy  swelling  of  one  cord, 
chronic  ulcers  of  the  cords,  and  a  pale  swollen  con- 
dition of  the  arytxno-epiglottic  folds  and  epiglottis. 


are  very  characteristic  of  tuberculosis.  On  the  other 
hand,  marked  congestion,  rapidly  extending  ulcera- 
tion of  the  cords  or  epiglottis,  and  cicatricial  con- 
traction, would  be  in  favour  of  syphilis.  Never- 
theless, in  many  cases  the  laryngoscopic  appearances 
are  quite  inconclusive  ;  and,  should  examination  of 
the  lungs  yield  a  negative  or  equivocal  result,  the 
detection  of  the  tubercle-bacillus  in  the  sputum  will 
alone  establish  the  diagnosis.  Tuberculosis  can 
seldom  be  mistaken  for  a  malignant  growth,  but 
the  diagnosis  will  be  considered  under  the  latter 
disease. 

Prognosis. — Laryngeal  tuberculosis  is  rarely 
cured,  though  spontaneous  cicatrisation  undoubtedly 
occurs  in  exceptional  cases.  The  progress  of  the 
disease  can  often  be  temporarily  checked,  and  at 
times  is  arrested  by  suitable  treatment.  As  a  rule, 
however,  the  prognosis  is  most  unfavourable.  In- 
filtration of  the  epiglottis  and  arytteno-epiglottic 
folds  has  a  most  ominous  significance,  owing  to  the 
interference  with  deglutition  thereby  entailed. 

Treatment. — The  constitutional  treatment  is 
discussed  in  the  article  on  Phthisis  ;  consequently 
the  local  treatment  alone  will  be  considered  here. 
Lactic  acid  is  the  most  efficacious  remedy  at  present 
known.  The  writer  has  seen  several  cases  where 
permanent  cicatrisation  of  tubercular  ulcers  has 
followed  the  systematic  application  of  this  remedy. 
The  larynx  must  first  be  well  brushed  out  with  a 
20-per-cent.  solution  of  cocaine  ;  and  then,  after 
an  interval  of  three  to  five  minutes,  a  50-per-cent. 
solution  of  the  acid  should  be  thoroughly  applied 
on  a  small  piece  of  cotton  wool,  fixed  to  the  screw 
of  a  laryngeal  holder.  The  strength  of  the  solution 
should  be  increased  till  saturation  is  reached,  and 
the  treatment  should  be  continued  for  ten  days  to  a 
fortnight,  the  applications  being  made  every  other 
day,  or  in  some  cases  daily.  It  is  extremely  impor- 
tant to  paint  the  larynx  thoroughly  with  cocaine 
two  or  three  times  before  using  the  acid,  otherwise 
the  application  is  very  painful.  If,  notwithstanding 
this  precaution,  pain  be  experienced,  a  weak  spray 
of  cocaine  to  the  larynx  may  be  trusted  to  give 
relief.  The  selection  of  fit  cases  is  a  matter  of 
great  moment.  Real  benefit  is  only  to  be  expected 
where  localised  ulceration  is  unassociated  with  much 
submucous  thickening.  Where  deep  infiltration 
exists,  radical  treatment  is  out  of  the  question. 

A  solution  of  menthol  in  olive  oil,  20  per  cent., 
painted  on  the  larynx,  gives  much  relief  to  pain 
and  dysphagia,  and  is  said  to  promote  healing  of 
ulcers  ;  but  in  the  last  respect  it  cannot  be  com- 
pared with  lactic  acid.  Insufflation  of  a  powder 
consisting  of  boric  acid  and  iodoform  equal  parts, 
with  cocaine  or  morphine  g-  to  j  of  a  grain,  has 
also  been  much  praised,  but  its  effects  are  only 
palliative. 

Painful  deglutition  can  generally  be  relieved  by 
spraying  the  throat,  a  few  minutes  before  food  is 
taken,  with  a  2-  to  5-per-cent.  solution  of  cocaine. 
A  lozenge,  containing  jij  to  ^  of  a  grain  of  cocaine, 
also  gives  relief  in  less  severe  cases.  Insufilation 
of  morphine,  jS-  of  a  grain,  with  a  little  starch- 
powder  or  sugar  of  milk,  produces  less  complete 
analgesia,  but  the  effect  lasts  rather  longer.  Much 
relief  may  also  be  obtained  from  insufflation  of 
'  new  orthoform. ' 

In  cases  where  liquids  enter  the  larynx  during 
drinking,  as  sometimes  happens  when  the  epiglottis 
is  destroyed,  Wolfenden  recommends  that  the 
patient  should  drink  through  a  cube,  lying  flat  on 
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his  face.  Thickened  drinks  can  often  be  taken 
better  than  ordinary  fluids  in  such  cases.  Laryngeal 
cough  may  be  mitigated  by  a  cocaine-spray,  the 
use  of  menthol  or  oil  of  peppermint  in  an  oro-nasal 
respirator,  insufflations  of  morphine,  or  by  sucking 
ice. 

Tracheotomy  is  only  to  be  performed  when 
marked  stenosis  is  produced  ;  but  this  operation  is 
seldom  required,  and  its  effects  on  the  pulmonary 
disease  are  very  unfavourable,  on  account  of  the 
difficulty  of  e.xpectoration  which  is  experienced 
when  the  action  of  the  glottis  is  abolished  by  the 
introduction  of  a  tracheal  cannula. 

9.  Larynx,  Tumours  of. — (<;)  Benign. 
Synon.  :  I'olypi,  or  (jrowths  of  the  Larynx  ;  Fr. 
Titnietirs,  Kystcs,  ct  Polypes  diL  Larynx  ;  Ger. 
Keh  Ikopfpolypen . 

Etiology. — The  invention  and  use  of  the 
laryngoscope,  leading  to  accurate  diagnosis,  has 
established  the  fact  that  tumours  of  the  larynx  are  of 
much  more  frequent  occurrence  than  was  formerly 
supposed.  They  are  most  common  in  adult  males, 
but  they  occur  in  either  sex,  and  at  any  age  from 
infancy  upwards.  Inflammatory  attacks,  syphilis, 
and  anything  leading  to  habitual  congestion  of  the 
larynx,  are  said  to  favour  their  development. 

Anatomical  Characters. — Growths  of  various 
kinds  occur  in  the  larynx,  papillomata  being  much 
the  commonest.  These  present  the  appearance  of 
a  sessile  warty  or  mulberry-like  growth,  attached 
generally  to  the  anterior  part  of  the  vocal  cords, 
though  they  may  spring  from  almost  any  part  of 
the  larynx.  Papillomata  vary  in  size  from  a  millet- 
seed  to  a  walnut,  and  may  be  single  or  multiple. 
They  sometimes  show  a  tendency  to  recur  when 
removed.  Fibromata,  the  next  commonest  form  of 
innocent  tumour,  may  be  sessile  or  pedunculated  ; 
their  surface  is  usually  smooth  or  slightly  lobulated, 
but  in  size  and  localisation  they  closely  resemble 
papillomata. 

All  other  benign  growths  are  very  rare,  and  it 
must  suftlce  to  enumerate  myxoma,  lipoma,  en- 
chondroma,  adenoma,  angioma,  and  cystic  tumour. 

Symptoms. — Benign  tumours  may  cause  little 
inconvenience  ;  but,  owing  to  the  fact  that  the 
commoner  varieties  generally  affect  the  vocal  cords, 
some  modification  of  the  voice  is  almost  a  constant 
symptom.  A  dry  spasmodic  or  croupy  cough  is 
sometimes  excited.  The  breathing  is  but  little 
affected  until  the  growth  attains  some  size,  when 
dyspniea  will  set  in,  at  first  only  on  exertion,  occa- 
sionally spasmodic ;  as  the  growth  increases  it 
becomes  constant,  and  at  last  it  may  prove  fatal  if 
the  disease  be  unrelieved.  Tumours  attached  below 
the  vocal  cords  are  rare  ;  when  they  exist,  and  are 
large  enough  to  interfere  with  the  breathing,  expira- 
tion is  as  noisy  and  difficult  as  inspiration.  These 
growths  are  usually  painless.  They  may  be  so 
situated  as  to  interfere  with  swallowing,  but  this  is 
not  usual.  In  addition  to  these  symptoms,  the 
growth  can  be  seen  with  the  aid  of  the  laryngo- 
scope, and  felt  with  the  laryngeal  probe  or  sound, 
and  sometimes  with  the  finger.  Occasionally  por- 
lions  of  a  papilloma  are  expelled  by  coughing. 

Diagnosis. — A  certain  diagnosis  can  only  be 
arrived  at  by  examination  of  the  larynx.  The 
laryngoscope  will  often,  but  not  invariably,  enable 
us  to  distinguish  a  papilloma  from  a  fibroma.  The 
diagnosis  of  a  benign  from  a  malignant  growth  is 
sometimes  no  easy  matter,  though  the  absence  of 
ulceration,  congestion,  or  infiltration,  which  cha- 


racterises an  innocent  tumour,  is  rare  in  malignant 
disease.  The  fact  that  simple  growths  hardly  ever 
originate  from  the  inter-arytKnoid  or  arytKno- 
epiglottic  folds  will  help  to  distinguish  these  from 
the  polypoid  excrescences  that  often  fringe  the 
margin  of  tubercular  or  syphilitic  ulcers  in  these 
regions. 

Prognosis. — The  importance  of  these  growths 
varies  with  their  situation  and  rate  of  increase.  A 
few  months  have  sufficed  for  the  growth  of  tumours 
from  their  origin  to  their  attaining  a  size  sufficient  to 
threaten  suffocation  ;  in  other  cases  they  may  exist 
for  years  without  giving  rise  to  any  symptom  beyond 
dysphonia  or  aphonia.  As  soon  as  a  growth  causes 
dyspnoea  it  has  become  dangerous.  The  disease 
must  practically  be  regarded  as  incurable,  except  by 
operation  or  other  local  treatment. 

Treatment. — A  small  stationary  fibroma  or 
other  tumour,  giving  rise  to  but  little  inconvenience, 
requires  no  treatment.  All  other  tumours  must  be 
removed  by  operation.  Removal  may  be  effected 
by  instruments  introduced  into  the  larynx  from  above 
with  the  aid  of  the  laryngoscope  ;  or,  where  the 
disease  is  very  extensive,  an  artificial  opening  into 
the  larynx  (thyrotomy  or  division  of  both  thyroid 
and  cricoid)  may  be  necessary,  the  growth  or  growths 
being  removed  through  this  opening.  This  is  the 
only  feasible  method  of  operation  in  the  case  of 
children.  If  the  growth  is  removed  per  vias  natu- 
ralt's,  it  may  be  crushed  through  at  its  base  by  a 
properly  constructed  ccraseur  ;  it  may  be  seized  and 
torn  off  by  forceps  ;  or  it  may  be  cut  off  by  knives 
or  scissors.  The  particular  operation,  and  the  in- 
struments to  be  used,  must  be  determined  by  the 
circumstances  of  the  case.  The  use  of  a  cocaine- 
spray  renders  such  manipulations  much  easier.  The 
statement  which  has  been  advanced,  that  the  irrita- 
tion of  endo-laryngeal  operations  may  induce  the 
transformation  of  innocent  into  malignant  growths, 
has  been  conclusively  disproved. 

Pachyderiiiia  Laryiigis.  —  In  this  affection  local 
thickening  of  the  epithelium  and  subepithelial 
tissue  gives  rise  to  the  appearance  of  small  growths. 
Pachydermia  attacks  the  vocal  cords  as  a  rule,  but 
the  inter-arytsenoid  fold  at  times  is  involved.  In 
the  former  position  the  disease  appears  as  a  flattish 
papillomatous  growth  on  the  processus  vocalis. 
When  the  change  is  symmetrical,  as  is  often  the 
case,  the  outgrowth  on  one  side  commonly  fits  into 
a  corresponding  shallow  depression  on  the  surface 
of  the  opposite  growth.  This  appearance  is  be- 
lieved to  be  the  result  of  pressure. 

Hoarseness  and  slight  alterations  of  the  voice 
may  soon  attract  the  patient's  notice,  or  there  may 
be  no  symptoms  for  some  time.  The  diagnosis  is 
generally  easy  when  the  vocal  cords  are  affected. 
Carcinoma  is  the  only  disease  that  is  likely  to 
give  trouble.  But  in  carcinoma  the  growth  is 
unilateral,  except  in  advanced  stages,  and  partial 
fixation  of  the  cord  occurs  early,  whereas  in  pachy- 
dermia the  disease  tends  to  become  symmetrical, 
and  the  movements  of  the  cords  are  seldom  im- 
paired. The  progress  of  the  two  affections  is  very 
different.  Carcinoma  is  progressive  ;  pachydermia 
is  more  or  less  stationary  and  may  completely  dis- 
appear, though  it  may  recur  subsequently. 

Pachydermia  of  the  inter-arytasnoid  fold  may 
closely  simulate  tuberculosis,  but  examination  of 
the  lungs  and  sputum  will  help  to  establish  the 
diagnosis. 

As  regards  treatment,  the  continued  administra- 
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tioii  of  iodide  of  potassium  is  believed  by  Semon 
and  others  to  give  good  results.  In  obstinate  cases 
the  cautious  use  of  the  galvanic  cautery  has  occasion- 
ally been  successful. 

(i)  Malignant. — Malignant  tumours  of  the 
larynx  may  be  primary  or  secondary.  Primary 
growths  are  far  less  rare  than  was  formerly  thought, 
carcinoma  being  much  more  often  met  with  than 
sarcoma.  Epithelioma  is  the  commonest  form  of 
carcinoma,  the  medullary  and  scirrhous  varieties 
occurring  less  frequently.  Carcinoma  develops  as 
a  '  cauliflower '  or  nodular  growth  from  the  vocal 
cords  or  ventricular  bands,  though  occasionally 
other  parts  are  first  affected.  The  tumour,  at  first 
localised,  tends  gradually  to  involve  the  whole  of 
one  side  or  more  of  the  larynx.  Owing  to  the 
infiltrating  nature  of  the  disease,  the  mobility  of 
the  corresponding  vocal  cord  is  often  interfered 
with.  Ulceration  is  a  common  occurrence,  and 
may  be  followed  by  oedema,  hemorrhage,  perichon- 
dritis, and  necrosis  of  the  cartilages.  Carcinoma 
sometimes  shows  little  tendency  to  infect  the  glands 
and  other  parts  of  the  body,  and  sarcoma  is  even 
less  liable  to  spread. 

Symptoms. — Hoarseness  or  aphonia  is  usually 
the  first  symptom,  but  dysphagia  and  dyspnoea  may 
arise  later  on.  Pain  is  more  pronounced  in  this 
than  in  any  other  affection  of  the  larynx,  and  may 
shoot  to  the  ear.  Ulceration  is  sometimes  attended 
with  great  fcetor  of  the  breath. 

Diagnosis. — The  laryngoscopic  appearances  are 
seldom  characteristic,  often  closely  resembling  those 
presented  by  innocent  growths,  especially  papillo- 
mata.  The  diagnostic  importance  of  fixation  of  the 
corresponding  vocal  cord  has  been  pointed  out  by 
Semon.  Microscopical  evidence  of  carcinoma  or 
sarcoma  may  sometimes  be  detected  in  small  por- 
tions of  the  tumour,  removed  by  the  laryngeal  for- 
ceps, and  is  then  of  course  conclusive. 

The  diagnosis  of  syphilis  from  malignant  disease 
has  been  already  discussed.  Tubercular  lesions 
seldom  present  the  appearance  of  a  localised  growth, 
and  careful  examination  of  the  lungs  and  sputum  will 
generally  decide  the  matter.  The  age  of  the  patient 
is  of  some  importance,  carcinoma  being  seldom  ob- 
served before  the  age  of  forty. 

Prognosis. — The  prognosis  is  unfavourable  in 
all  forms  of  carcinoma,  but  progress  is  least  rapid  in 
the  scirrhous  type.  Sarcoma  of  the  larynx  seems  to 
extend  still  more  slowly. 

Treatment. — Partial  resection  of  the  larynx 
has  been  successful  in  a  few  cases  of  early  localised 
malignant  disease,  and  is  the  only  radical  method 
that  seems  at  present  justifiable.  Removal  of  a 
cancerous  larynx  was  first  practised  by  Billroth,  and 
has  since  been  performed  by  several  Continental 
surgeons.  The  results  of  the  operation  have,  how- 
ever, been  so  unfavourable  that  it  cannot  be  recom- 
mended. The  obstruction  to  respiration  may  de- 
mand the  performance  of  tracheotomy  ;  and  if  the 
lower  part  of  the  trachea  is  free  from  disease,  the 
operation  will  prolong  life.  Extirpation  of  a 
malignant  growth  by  an  endo-laryngeal  operation 
should  not  be  attempted. 

Pain  and  d3'sphagia  must  be  alleviated  by  the 
application  of  cocaine  or  morphine,  as  in  cases  of 
tuberculosis.  Percy  Kidd. 

LATAU.—See  Ecstasy. 

LATERAL  SCLEROSIS.— SriNAL  CORD. 


LATH YR ISM.— A  condition  somewhat  ana- 
logous to  ergotism  and  pellagra,  believed  to  be 
due  to  a  diet  containing  the  Lathyrus  sativus  and 
Lathyrus  cicera,  two  species  of  the  chickpea,  with- 
out a  sufficiency  of  ordinary  food. 

The  symptoms  are  muscular  weakness,  stiffness, 
and  tremor,  especially  of  the  lower  extremities,  re- 
sulting in  a  peculiar  ataxic  gait  ;  sensations  of 
'  creeping '  and  various  other  parassthesise ;  ex- 
aggerated deep  reflexes,  and  occasionally  disorders 
of  the  sexual  reflex  and  of  micturition  and  of  de- 
fascation.  The  symptoms  develop  fully  in  the  course 
of  a  month,  and  disappear  gradually  if  the  cause  be 
removed. 

LAVAGE  (Fr.). — Synon.  :  Ger.  Magenaus- 
spiilimg. 

Definition. — A  method  of  washing  out  the 
stomach,  introduced  by  Kussmaul. 

Description.  —  The  following  apparatus  is 
necessary : — ( i )  A  soft  flexible  india-rubber  stomach- 
tube,  about  twenty  inches  in  length  ;  (2)  a  large- 
sized  glass  funnel  ;  (3)  a  )'ard  of  india-rubber  tubing  ;. 
and  {4)  some  suitable  lubricating  material. 

One  end  of  the  india-rubber  tubing  is  fitted  over 
the  end  of  the  glass  funnel,  and  the  other  is  at- 
tached to  the  stomach-tube  by  the  insertion  of  a 
small  piece  of  glass  tubing,  so  that  the  observer 
can  determine  when  the  irrigation  is  complete  by 
noticing  that  the  returning  fluid  is  quite  clear. 
Two  good-sized  lateral  oval  openings  should  be 
made  in  the  stomach-tube  close  to  its  rounded 
distal  end. 

Having  moistened  the  tube  with  warm  water,  the 
practitioner  introduces  it  into  the  pharynx  with 
his  right  hand,  and  gently  presses  it  down,  while 
the  patient,  who  is  preferably  in  the  sitting  posture, 
performs  the  act  of  swallowing. 

To  wash  out  the  stomach  it  is  necessaiy  to  fill  the 
receiver  with  fluid,  to  raise  it  to  the  level  of  the 
patient's  head,  and  then  to  add  more  fluid  until  the 
whole  of  the  apparatus  is  filled.  A  siphon-action 
should  now  be  established  by  depressing  the 
funnel,  and  the  stomach  is  thus  emptied.  By  re- 
peatedly filling  and  emptying  it  as  described,  it  can 
be  thoroughly  washed  out.  In  withdrawing  the 
tube  it  is  advisable  to  pinch  it  so  as  to  prevent  re- 
flux into  the  larynx.  The  repugnance  some 
patients  have  to  the  use  of  the  tube  is  generally 
soon  overcome,  and  with  a  little  practice  a  patient 
can  acquire  sufficient  manipulative  skill  to  introduce 
the  tube  and  wash  out  his  own  stomach. 

The  fluid  to  be  employed  in  lavage  may  be 
either  lukewarm  water  ;  i-per-cent.  salt-solution  ; 
3-  to  5-per-cent.  solution  of  bicarbonate  of  sodium  ; 
3-per-cent.  solution  of  either  boric  acid  or  borax; 
Vichy  Water  ;  or  any  innocuous  fluid  possessing 
antiseptic  properties. 

In  the  beginning,  lavage  may  be  resorted  to  once 
or  twice  daily,  but  less  frequently  as  the  case  im- 
proves. 

Uses. — Lavage  is  of  great  service  in  removing 
fermenting  gastric  contents,  in  cleansing  the  gastric 
mucous  membrane,  and  in  stimulating  the  activity 
of  the  gastric  glands  in  cases  of  chronic  dyspepsia, 
especially  when  associated  with  excessive  secretion 
of  mucus.  By  its  employment  we  may  also  in- 
crease peristaltic  action,  and  strengthen  the  en- 
feebled gastric  muscular  fibres  in  cases  of  insuffi- 
ciency or  atony. 

Among  the  diseases  in  which  lavage  has  been 
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successfully  employed  may  be  mentioned  gasliic 
dilatation  ;  chronic  gastritis  ;  and  intractable  cases 
of  chronic  dyspepsia.    See  Stomach,  Diseases  of. 

It  should  be  remembered  that  there  are  certain 
possible  dangers  in  connection  with  lavage.  The 
chief  of  these  is  injury  to  the  oesophagus  or  to 
the  gastric  walls,  with  hfemorrhage  or  perforation. 
In  very  rare  instances  fatal  syncope  has  attended 
its  use.  Lavage  should  never  be  resorted  to  in 
cases  of  recent  hrematemesis,  thoracic  aneurysm, 
gastric  ulcer,  or  advanced  pulmonary  and  cardio- 
vascular disease.  The  gastric  contents  should 
always  be  examined  after  they  are  withdrawn.  See 
Stomach,  Examination  of.        John  Harold. 

LEAD,  Poisoning  by. — Synon.  :  I'lumbism, 
Saturnism  ;  Fr.  Intoxication  Saturnine  ;  Ger. 
Ble  ii  'ergiftii  ng. 

/Etiology. — Pure  metallic  lead  has  probably  no 
injurious  action  on  the  system,  but  it  readily 
oxidises  and  forms  salts,  all  of  which  are  poisonous. 
The  fume  of  the  molten  metal  is  composed  of  the 
oxide  and  sulphate  of  lead,  and  is  so  destructive  to 
vegetable  and  animal  life  that  at  lead-smelting  works 
very  long  flues  and  high  chimneys  are  built  for  its  re- 
moval. The  length  of  the  flue  allows  of  the  dust 
being  deposited  and  recovered.  Cleaning  out  of 
the  flue  is  a  dangerous  process,  and  workmen  are 
only  allowed  inside  two  hours  at  a  time. 

Although  lead-salts  are  undoubtedly  poisonous, 
they  are  not  actively  so  ;  hence  acw/f  lead -poisoning 
is  extremely  rare.  A  few  cases  of  mild  irritant- 
poisoning  have  occurred  due  to  the  ingestion  of 
large  doses  of  acetate  of  lead,  and  cases  of  acute 
saturnine  encephalopathy  have  been  produced  Ijy 
diachylon  (plaster)  taken  as  an  abortifacient. 

It  is  with  the  chronic  form  of  poisoning  that  we 
have  principally  to  deal  ;  and  as  lead  is  widely  em- 
ployed in  the  arts  and  manufactures,  and  food  and 
drink  are  frequently  contaminated  by  it,  this  form 
of  poisoning,  often  very  insidious  in  its  develop- 
ment, may  arise  under  various,  and  at  times  unex- 
pected, circumstances. 

I.  Metallic  Lead.  —  In  Great  Britain  lead- 
poisoning  can  scarcely  be  said  to  occur  among 
lead-miners,  but  in  Australia  where  the  ore  exists 
largely  as  a  carbonate,  plumbism  of  even  the  worst 
type  is  not  unknown.  Men  who  smelt  the  ore  and 
convert  it  into  pig-lead,  workers  in  lead  or  its 
alloys,  such  as  plumbers,  solderers,  type-founders, 
and  compositors,  suffer.  Saturnine  poisoning  too 
occurs  among  fishmongers  from  the  metallic  coating 
on  their  counters,  in  leather-cutters  working  on  a 
leaden  slab,  and  in  file-makers.  Young  people  en- 
gaged in  placing  leaden  capsules  on  the  necks  of 
liottles  containing  spices  &c.  have  suffered.  Ill- 
defined  and  sometimes  serious  symptoms  have  fol- 
lowed the  use  of  tea  wrapped  in  leaden  foil,  of  snuff 
similarly  enveloped,  of  canned  foods  and  fruits  owing 
to  the  action  of  the  juices  upon  the  solder,  and  of 
articles  of  drink  contaminated  by  the  employment 
of  shot  for  cleaning  bottles. 

Drinking-water  is  a  frequent  source  of  lead-poi- 
soning. Several  families  in  a  town  or  district  may 
lie  affected  at  the  same  time  owing  to  the  water 
having  taken  up  lead  in  its  transit  through  leaden 
pipes  or  its  storage  in  leaden  cisterns.  Pure  water, 
even  distilled  water,  acts  upon  lead  in  the  presence 
of  air,  and  a  slightly  soluble  oxide  of  lead  is  formed. 
Carbonic  acid,  absorbed  by  the  water  from  the 
atmosphere,  precipitates  part  of  the  oxide  as  oxy- 


carbonate,  while  the  remainder  is  kept  in  solution 
by  the  free  carbonic  acid.  It  is  difficult  to  obtain 
an  absolutely  pure  drinking-water.  It  usually  con- 
tains a  trace  of  organic  impurity.  The  presence  of 
nitrates  and  nitrites  is  particularly  dangerous,  not 
only  on  account  of  their  possible  origin  from  sewage, 
but  because  their  presence  enables  the  water  to  dis- 
solve more  lead.  Sulphates,  phosphates,  carbonates, 
and  silicates  in  water  form  insoluble  compounds 
with  lead,  and  becoming  deposited  on  the  interior 
of  the  pipe  form  a  protective  covering.  Yet  even 
in  these  cases  the  presence  of  carbonic  acid  in  the 
water  may  convert  part  of  an  insoluble  lead-salt 
into  one  that  is  soluble.  Peaty  waters  have  a  strong 
'  plumbo-solvency  '  as  a  rule.  This  has  been  attri- 
buted to  the  presence  of  an  acid  arising  from  vege- 
table decomposition.  It  is  probable  that  the  action 
of  water  upon  lead  is  more  than  one  of  simple 
chemistry.  Power  attributed  the  '  plumbo-sol- 
vency '  of  peaty  waters  to  the  presence  of  two 
varieties  of  micro-organisms,  and  in  a  series  of 
investigations  on  drinking-water  carried  out  by 
Bolam,  Mack,  and  the  writer,  it  was  found  that 
while  the  solvency  of  water  upon  lead  was  in- 
fluenced by  the  weather  and  the  character  of  the 
salts  dissolved  in  the  water,  it  was  frequently 
proportional  to  the  number  of  micro-organisms 
contained  therein.  Water  capable  of  producing 
this  effect  upon  lead  will  to  a  considerable  extent 
lose  this  power  if  filtered  through  layers  of 
sand  and  magnesian  limestone.  It  is  desirable  to 
change  these  filtering  beds  frequently.  F'or  the 
conduit  of  drinking-water  into  houses  and  its  storage, 
galvanised  iron  and  glass  pipes  have  been  recom- 
mended, and  slate  cisterns.  These,  however,  are 
not  without  danger,  for  in  the  Colonies,  where  in 
consequence  of  long  periods  of  drought  the  water 
has  to  be  stored  in  galvanised  iron  cisterns,  epide- 
mics of  plumbism  have  occurred  owing  to  the  molten 
zinc  in  which  the  iron  plates  were  dipped  having 
contained  lead.  Besides,  even  when  cisterns  are 
made  of  slate  the  slabs  may  be  joined  together  by 
means  of  red  or  white  lead. 

Oxides  of  Lead. — Persons  employed  in  the  manu- 
facture of  red-lead,  those  who  handle  it  or  inhale 
the  metallic  dust  frequently  suffer.  The  writer  has 
seen  numerous  severe  cases  of  lead-poisoning  in 
workmen  engaged  in  the  manufacture  of  the  large 
galvanic  batteries  used  for  telegraph  purposes,  also 
in  coloured-glass-makers,  glass-polishers,  and  in  dip- 
pers of  cheap  earthenware. 

Salts  of  Lead. — The  most  important  is  the  car- 
bonate or  white  lead.  The  white-lead  factories 
and  the  potteries  have  supplied  the  largest  number 
of  cases  of  plumbism.  In  Great  Britain  preference 
is  shown  by  house-painters  for  lead  carbonate  made 
by  the  old  Dutch  process.  The  workpeople  who 
empty  the  white  beds  in  the  factory,  also  those  who 
wash  and  grind  the  white  lead,  frequently  suffer 
from  saturnine  poisoning,  but  the  part  of  the  Dutch 
method  of  manufacture  that  is  most  dangerous  is 
the  emptying  of  the  stoves  or  chambers  wherein 
the  washed  carbonate  of  lead  is  dried.  Although 
the  stoves  are  not  allowed  to  be  emptied  until  the 
temperature  has  fallen,  yet  the  inhalation  of  the  very 
fine  dust  that  rises  from  the  shelves  will  in  a  few 
days,  if  this  work  is  continued,  be  followed  by 
serious,  sometimes  by  fatal,  results.  This  remark 
applies  with  equal  force  to  certain  departments  of 
pottery-manufacture.  A  considerable  proportion 
of  earthenware  manufactured  in  this  country  is 
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dipped  in  a  glaze  that  contains  a  large  percentage 
of  white  lead  ;  hence  the  men  who  dip  the  ware, 
those  who  brush  it  afterwards  or  place  it  in  the 
ovens,  majolica-paintresses  and  litho-transfer- 
makers  are  especially  prone  to  suffer  from  lead- 
poisoning.  Plumbers,  colour-mixers,  and  dye- 
workers  who  use  chromate  of  lead  run  a  similar 
risk.  Women  who  wash  the  clothes  of  painters 
incur  to  some  extent  a  like  danger,  as  also  those 
persons  who  use  certain  hair-dyes  and  cosmetics. 
See  Occupation-Diseases. 

Lead  gains  an  entrance  into  the  system  by  the 
alimentary  canal,  the  respiratory  passages,  and  the 
skin.  Certain  people  exhibit  an  idiosyncrasy  to 
lead,  some  being  more  readily  affected  by  it  than 
others.  Women  are  more  rapidly  brought  under 
the  influence  of  lead  than  men,  and  are  more 
seriously  affected  by  it.  Alcoholism,  gout,  and 
poverty  predispose  to  plumbism. 

Symptoms. — Sooner  or  later  after  the  introduc- 
tion of  lead  into  the  system  the  individual  gradually 
loses  colour,  his  face  becomes  expressionless,  and 
the  skin  exhibits  a  dull  earthy  hue.  This  is  some- 
times spoken  of  as  Saturnine  cachexia.  The  patient 
complains  of  an  unpleasant  taste  in  the  mouth,  and 
his  breath  is  fetid.  On  attempting  to  show  his 
teeth,  which  are  usually  discoloured,  there  is  often 
considerable  tremor  of  the  muscles  of  the  upper 
lip  ;  the  gums  may  be  ulcerated,  and  at  their  margin 
close  to  the  teeth  there  is  usually  seen  a  bluish  or 
violet  line,  better  marked  as  a  rule  on  the  lower 
than  the  upper  gum,  and  not  present  where  the 
teeth  are  absent.  Ulceration  and  retraction  of  the 
gums  cause  the  teeth  in  front  to  look  elongated. 
This  blue  line  is  a  valuable  sign,  not  so  much  of 
active  lead-poisoning  as  of  the  existence  of  lead  in 
the  tissues.  The  line  is  due  to  a  deposition  of  par- 
ticles of  lead  sulphide  in  the  interior  of  large  phago- 
cytic cells  lying  in  the  layers  beneath  the  epithelial 
covering  of  the  gums  ;  occasionally  it  also  occurs 
in  the  epithelial  cells  themselves,  and  is  usually 
most  marked  in  the  infiltrating  cells  present  in 
large  numbers  at  those  points  where  the  ulceration 
of  the  gum  is  most  active. 

Lead  Colic. — Synon.  :  Colica  Satumina  ;  Fr. 
Colique  de  Plomh ;  Ger.  Bkikolik. — One  of  the 
earliest  symptoms  complained  of  is  pain  in  the 
abdomen,  usually  of  a  very  severe  character,  and 
referred  to  the  neighbourhood  of  the  umbilicus. 
Pain  may  develop  suddenly,  and  be  so  severe  that 
the  patient  rolls  about  in  agony.  In  most  instances 
it  is  aggravated  by  pressure  ;  in  others,  pain  is 
relieved  by  pressure.  It  is  often  unilateral,  worse 
in  one  half  of  the  abdomen  than  the  other.  Pain,  too, 
is  often  elicited  in  the  neck  by  firm  pressure  applied 
along  the  course  of  the  vagus.  This  pain  is  more 
acute  on  the  side  corresponding  to  that  on  which 
the  abdominal  pain  is  most  severe.  The  abdominal 
wall  is  usually  firm  and  retracted.  There  may  be 
vomiting  which  fails  to  bring  relief.  Usually 
during  the  attack,  and  for  some  time  previously, 
the  bowels  are  obstinately  constipated,  but  occa- 
sionally there  is  diarrhoea.  In  the  attack  the  pulse 
may  be  hard  and  firm,  showing  heightened  arterial 
tension,  but  when  the  pain  is  severe  and  continuous 
it  is  often  extremely  feeble  and  quick.  There  is 
distaste  for  food.  T?he  urine  is  extremely  scanty, 
not  more  than  six  to  eight  ounces  being  passed 
daily.  If  it  is  a  first  attack  of  colic  and  the 
patient  is  young,  the  urine  is  generally  free  from 
albumen.    Sleep  is  secured  with  difficulty.  There 


is  a  restlessness  of  body  apparently  in  excess  of 
that  caused  by  the  abdominal  pain.  In  a  few  days, 
three  to  five  under  treatment,  the  severity  of  the 
colic  subsides.  Lead  colic  has  been  mistaken  for 
appendicitis  and  vice  versa. 

Lead  Palsy.— Synon.  :  Fr.  Paralysie  Satttr- 
nine  ;  Ger.  Bleildhmung. — Following  upon  colic, 
but  sometimes  even  without  it,  there  develops 
motor  paralysis.  Wrist-drop  is  the  commonest 
form  of  loss  of  power,  and  in  this,  as  in  all  in- 
stances where  paralysis  is  due  to  toxsemia,  it  is 
double,  although  it  is  frequently  found  worse  on 
one  side  than  the  other.  Muscular  fatigue,  the 
nature  of  patient's  occupation,  and  the  amount  of 
local  exposure  determine  to  some  extent,  but  not 
absolutely,  the  localisation  of  the  loss  of  power. 
Wrist-drop  occurs  apart  from  working  in  lead,  as 
for  example  by  drinking  contaminated  water.  It  is 
symmetrical  as  well  as  bilateral.  Usually  it  develops 
slowly,  but  the  writer  has  known  it  occur  in  an 
hour  or  two.  It  is  sometimes  preceded  by  a  sense 
of  numbness  and  tingling.  The  loss  of  power  is 
usually  first  observed  in  the  common  extensors  of 
the  fingers,  and  subsequently  in  those  of  the  index, 
the  little  finger,  thumb,  the  radial  extensors  of  the 
wrist,  ulnar,  and  short  supinator.  These  muscles 
are  not  all  equally  involved,  nor  always  in  the  order 
here  mentioned.  Paralysis  of  the  extensors  of  the 
wrists,  for  example,  may  be  more  complete  than 
that  of  the  fingers.  There  may  be  too  very  pro- 
nounced paralysis  of  the  wrists  and  fingers,  and  yet 
the  patient  may  be  able  to  extend  his  index  finger. 
He  may  be  unable  to  separate  his  fingers  owing  to 
paralysis  of  the  dorsal  interossei.  The  hand  falls 
at  a  right  angle  to  the  forearm  :  it  is  flaccid  and 
cannot  be  raised  voluntarily.  Any  effort  made  to 
do  so  is  followed  by  a  considerable  amount  of 
muscular  tremor,  and  by  the  unopposed  flexor 
muscles  being  thrown  into  a  state  of  contraction 
accompanied  by  irregular  movements  of  such  fingers 
as  are  not  paralysed.  While  the  distal  phalanges 
of  the  fingers  cannot  be  extended  by  the  patient, 
he  may  succeed  in  raising  them  if  the  proximal  are 
supported  by  the  hand  of  the  examiner.  It  is 
interesting  to  note  that  in  wrist-drop  the  supinator 
longus,  although  innervated  like  the  extensors  by 
the  musculo-spiral  nerve,  is  not  paralysed.  This 
is  the  commonest  form  of  saturnine  palsy,  but  as 
other  groups  of  muscles  may  be  affected,  it  is 
customary  to  speak  of  types  of  lead -paralysis.  In 
the  brachial  or  Duchen>ie-Erb  type  the  muscles 
involved  are  the  deltoid,  biceps,  brachialis  anticus, 
and  supinator  longus.  This  form  of  paralysis 
sometimes  succeeds,  at  other  times  precedes,  and  is 
independent  of  wrist-drop.  The  arm  becomes 
flaccid,  and  hangs  powerless  by  the  side  in  a  semi- 
prone  position.  Elevation  and  rotation  of  the 
arm  outwards  are  impossible,  also  flexion  and 
supination  of  the  forearm.  In  the  Aran-Diichenne 
type  the  phenomena  resemble  those  observed  in 
progressive  muscular  atrophy.  Not  only  are  the 
thenar,  hypothenar,  and  interosseous  muscles  of  the 
hand  paralysed,  but  they  are  also  atrophied  to  a 
considerable  extent ;  the  interosseous  grooves  are 
deepened,  and  the  hand  presents  a  '  bird-claw  '  or 
a  '  main  en  g>'iffe  '  appearance.  Since  this  form  of 
paralysis  affects  principally  file-makers,  who  are  in 
the  habit  of  tightly  gripping  the  chisel  with  the 
fingers  of  the  left  hand,  it  is  thought  that  muscular 
strain  plays  a  part  in  localising  the  paralysis. 
Bernhardt  has  published  two  cases  of  this  form  of 
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paralysis  occurring  in  the  riglit  hand  uf  house- 
painters,  where  the  only  muscular  strain  was  that 
connected  with  the  use  of  the  brush.  The  muscles 
affected  in  the  Aran-Duchenne  type  of  saturnine 
paralysis  do  not  exhibit  marked  tremor  or  fiVjrilla- 
tion,  nor,  as  a  rule,  does  the  lesion  advance 
quickly  ;  in  these  respects  it  differs  from  progressive 
muscular  atrophy,  which  it  otherwise  closely 
resembles. 

In  lead-palsy  the  loss  of  muscular  power  is  not 
confined  to  the  arms  and  forearms  ;  the  muscles  of 
the  legs  and  trunk  may  become  affected.  In  some 
of  the  writer's  cases  the  muscles  of  the  thighs, 
pelvis,  and  trunk  were  paralysed,  and  yet,  despite 
this  widespread  implication  of  the  muscular  system, 
complete  recovery  took  place.  In  the  form  of  lead 
paralysis  known  as  peroneal,  which  is  usually  con- 
secutive to  loss  of  power  in  the  upper  extremity, 
the  common  e.xtensors  of  the  toes  and  big  toe  are 
affected,  while  the  muscles  higher  up  the  leg 
escape.  There  is  ankle-drop.  The  foot  falls  in  an 
inward  direction,  so  that  the  patient  tends  to  bear 
his  weight  upon  the  external  border  of  the  foot. 
It  is  seldom  that  the  muscles  of  the  face  are 
affected,  but  those  of  the  eyeball  may  be.  Sensa- 
tion, as  a  rule,  is  undisturbed,  but  the  writer  has 
observed  analgesia.  In  saturnine  paralysis  the 
affected  muscles  when  grasped  may  be  tender,  but 
the  pain  is  never  so  acute  as  in  alcoholic  paralysis. 
The  rapidity  with  which  the  palsied  muscles 
atrophy  causes  recovery  as  a  rule  to  be  slow. 
Occasionally  there  is  very  marked  tremor  as  well 
as  atrophy  of  the  affected  muscles.  The  knee-jerks 
are  often  absent.  Electrical  contractility  disappears 
in  the  paralysed  muscles.  It  may  even  precede 
the  loss  of  voluntary  power,  and  be  follc>wed  by  the 
reaction  of  degeneration. 

In  the  absence  of  a  history  of  exposure  to  lead, 
and  where  no  blue  line  is  present  in  the  gums,  the 
diagnosis  of  saturnine  paralysis  is  sometimes  diffi- 
cult. It  might  be  mistaken  for  that  caused  by 
alcohol  or  arsenic.  Saturnine  paralysis  usually  ap- 
pears first  in  the  wrists  and  hands,  while  alcoholic 
and  arsenical  affect  the  legs  below  the  knee.  The 
muscles  and  nerves,  too,  are  less  tender.  In  pro- 
gressive muscular  atrophy  the  paralysis  is  secondary 
to  the  wasting,  and  the  fibrillary  tremor  is  usually  of 
a  finer  character,  and  on  the  whole  it  is  better 
marked  in  progressive  muscular  atrophy. 

Other  rJieiioiueiia.  —  Sometimes  the  symptoms  of 
plumbism  in  female  lead-workers  assume  an  hysteri- 
cal character.  Beyond  a  few  apparently  insignificant 
nervous  symptoms,  usually  of  an  exalted  nature,  the 
patient  may  not  seem  ill,  and  yet  within  the  space 
of  two  days  she  may  be  dead.  This  form  of  toxic 
hysteria  is  often  rapidly  fatal.  Lead  has  a  particular 
selection  for  nervous  tissues.  White-lead  workers 
often  feel  ill  in  the  morning — they  have  headache 
and  feel  nervous.  Occasionally,  when  in  the  factory, 
a  worker,  who,  a  short  time  previously,  complained 
of  severe  headache,  is  observed  suddenly  to  fall  to 
the  ground  in  a  state  of  insensibility  and  is  con- 
vulsed. The  coma  continues  and  the  convulsions 
keep  recurring,  in  one  of  which  the  patient  perhaps 
dies,  never  having  regained  consciousness,  or  the 
epileptiform  seizures  pass  off  only  for  the  patient  to 
find,  when  he  has  recovered  consciousness,  that  he 
has  lost  his  eyesight.  Vision  may  thus  be  lost  tem- 
porarily or  permanently  even  at  a  very  early  age. 
The  writer  has  seen  several  young  people,  whose 
ages  varied  from  18  to  25  years,  and  who  had 


worked  only  a  few  months  in  a  white-lead  factory  or 
a  pottery,  rendered  blind  for  life.  Neuro-retinitis 
may  occur  without  previous  epileptiform  seizures. 
In  addition  to  changes  in  the  optic  disc,  ophthalmo- 
scopic examination  may  reveal  hii;morrhages  in  the 
retina.  Acute  delirium  running  on  to  mania  may 
develop.  The  symptoms  may  ' resemble  those  of 
acute  meningitis.  There  may  be  hemiplegia  and 
aphasia.  When  the  system  has  been  exposed  for  a 
lengthened  period  to  the  influence  of  lead,  albumen 
is  generally  found  in  the  urine.  Some  authors  attri- 
bute the  epileptiform  seizures  and  blindness  to  the 
diseased  condition  of  the  kidneys,  but  \v\  the  ex- 
perience of  the  writer,  while  these  are  frecjuently 
associated,  fatal  saturnine  encephalopathy  may  occur 
without  albumen  ever  being  present  in  the  urine. 
The  association  of  lead-poisoning  and  gout  is  well 
known.  The  one  predisposes  to  the  other.  Women 
who  are  the  subjects  of  lead-intoxication  often  suffer 
from  menorrhagia,  seldom  amenorrhoea,  and,  if 
pregnant,  very  frequently  miscarry.  Lead  is  a 
strong  ecbolic.  It  is  almost  impossible  for  a  preg- 
nant female  lead-worker,  who  may  even  not  have 
any  symptoms  of  plumbism,  to  continue  following 
her  occupation  without  aborting.  Miscarriages 
follow  in  rapid  succession,  and  many  female  lead- 
workers  only  succeed  in  bringing  forth  a  living  child 
at  full  term  by  withdrawing  entirely  from  their  work 
as  soon  as  they  know  they  are  pregnant. 

Anatomical  Characters. — A  patient  may  die 
in  acute  saturnine  encephalopathy,  and  the  autopsy 
reveal  very  little  naked-eye  change.  The  brain 
may  be  dry  and  shrunken,  or  its  veins  congested  ; 
the  tissue  may  be  pale  and  watery  as  in  urasraia,  or 
there  may  be  signs  of  meningitis  if  the  disease  has 
been  of  long  standing.  In  chronic  cases  of  lead- 
poisoning  the  kidneys  are  contracted,  and,  on  micro- 
scopical examination,  show  a  marked  increase  of  the 
interstitial  tissue.  This  change  has  come  to  be 
regarded  as  typical  of  all  cases  of  lead-poisoning. 
This  is  scarcely  quite  correct.  In  the  more  acute 
cases  the  epithelial  cells  of  the  tuljules  are  affected, 
and  apart  from  the  microscopical  demonstration  of 
this  circumstance,  there  is  also  the  fact  that  even  in 
chronic  lead-poisoning,  although  the  kidney  is  con- 
tracted and  its  capsule  adherent,  the  renal  tissue  is 
pale,  indicating  that  the  kidney  was  previously  en- 
larged and  pale.  Owing  to  the  intemperate  habits 
of  many  lead-workers  who  die  in  infirmaries,  it  is 
sometimes  difficult  to  say  how  much  of  the  structural 
changes  in  the  kidney  is  due  to  alcoholism  and 
how  much  to  plumbism.  Upon  the  hemoglobin  of 
the  red  blood-cells  lead  is  known  to  exercise  an 
injurious  influence.  The  action  may  be  direct  or 
indirect  through  its  operation  upon  the  marrow 
of  the  bones.  Hence  arise  the  anremia  and 
cachexia  observed  in  the  subjects  of  lead-poisoning 
— an  anfemia  which  may  be  persistent.  The  iron 
of  the  broken-up  hfemoglobin  is  eliminated  by  the 
skin  and  urine,  and,  after  death,  is  found  in  excess 
in  the  liver. 

Opinion  is  divided  as  to  whether  the  paralysis 
caused  by  lead  is  due  to  peripheral  neuritis  or  to 
changes  in  the  central  nervous  system.  While  in 
the  atrophied  muscles  the  transverse  strire  are  found 
to  have  become  diminished  and  the  connective 
tissue  increased,  the  nerves  frequently  exhibit  signs 
of  inflammation,  viz.  thickening  of  the  sheath  and 
increase  of  the  connective  tissue-elements,  alterations 
of  the  medullary  sheath,  and  atrophy  of  the  axis- 
cylinder.    In  the  subacute  cases  time  has  not  been 
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given  for  these  morbid  alterations  to  occur.  An 
animal,  for  example,  may  have  been  rather  quickly 
poisoned  by  lead  and  be  paralysed  in  its  hinder 
extremities,  and  yet  the  nerves  supplying  the  legs 
will  be  found  practically  healthy,  although  Gom- 
bault  alludes  to  a  periaxial  segmentary  neuritis. 
Since  all  parts  of  the  nervous  system  are  vulnerable 
to  lead,  it  is  more  than  likely  that  the  large  motor 
cells  in  the  anterior  cornua  of  the  spinal  cord  are, 
if  not  primarily  involved,  simultaneously  affected 
with  the  peripheral  nerves.  Structural  changes 
have  been  found  in  the  spinal  cord.  Why  the  ex- 
tensors of  the  wrists  and  fingers  should  in  saturnine 
paralysis  be  more  frequently  affected  than  other 
muscles,  and  the  supinator  longus  escape,  is  an 
interesting  pathological  problem.  Potain  attributed 
paralysis  of  these  muscles  to  their  defective  blood- 
supply,  and  the  escape  of  the  supinator  longus  to 
the  fact  that  its  blood  supply  is  the  same  as  that  of 
the  flexors.  Lepine,  on  the  other  hand,  offers  as 
an  explanation  of  the  escape  of  the  supinator  longus, 
that  the  origin  of  its  nerve  belongs  to  that  part  of 
the  spinal  cord  in  which  is  situated  the  group  of 
cells  that  innervate  the  flexors.  The  liver,  on 
microscopical  examination,  frequently  shows  signs 
of  cirrhosis,  and  on  chemical  analysis  lead  is  found 
in  several  of  the  internal  organs.  In  the  writer's 
cases,  the  liver  contained  the  largest  amount  of  lead, 
but  Heubel  is  of  opinion  that  the  largest  quantity  is 
found  in  the  bones,  and  next  to  these  the  kidneys, 
liver,  brain,  spinal  cord,  and  muscles.  During  life 
lead  is  eliminated  by  the  bile  and  fteces,  urine,  and 
perspiration. 

Treatment. — In  acute  lead-poisoning,  such  as 
might  be  caused  by  drinking  a  large  quantity  of 
acetate  of  lead  in  solution,  the  use  of  an  emetic, 
such  as  sulphate  of  zinc,  or  lavage  with  a  solution  of 
Epsom  Salt,  which  will  form  an  insoluble  sulphate 
of  lead,  is  called  for. 

In  the  case  of  chronic  lead-poiso7ting  the  cause 
must  be  sought  and  removed.  If  it  is  traced  to  con- 
taminated drinking-water,  means  should  be  taken 
by  the  proper  authorities  to  remove  or  diminish 
the  '  plumbo-solvency  '  of  the  water  by  the  addi- 
tion of  sand  and  unslaked  lime.  For  lead-works 
and  potteries  Government  regulations  of  a  preven- 
tive character  are  now  in  force,  which  insist  upon 
personal  cleanliness  and  the  wearing  of  respirators 
in  the  dusty  processes,  the  provision  of  adequate 
washing  appliances,  fans,  and  proper  ventilation, 
a  periodic  medical  inspection  of  the  workers,  and 
the  removal  of  female  labour  from  what  are  believed 
to  be  the  most  dangerous  processes.  Workers  in 
white-lead  factories  who  exhibit  signs  of  plumbism 
should  at  once  retire  from  the  factory,  and  not 
return  to  it  until  pronounced  cured  by  a  medical 
practitioner.  An  early  return  of  symptoms  after  this 
should  completely  disqualify.  Anemia,  alcoholism, 
and  malnutrition  should  also  disqualify  for  work  in 
a  lead-factory. 

Colic  must  be  treated  on  general  principles.  The 
bowels,  if  confined,  should  be  at  once  relieved  by  a 
large  enema  of  warm  water,  followed  by  the  ad- 
ministration, if  there  is  no  severe  vomiting,  of 
magnesium  sulphate  with  tincture  of  belladonna  and 
carminatives.  Sometimes  the  pain  is  so  severe  that 
it  can  only  be  relieved  by  a  hypodermic  injection  of 
morphine,  by  the  use  of  belladonna  fomentations  or 
immersion  in  a  hot  bath.  One  of  the  most  useful 
combinations  is  magnesium  sulphate  and  potassium 
iodide.    In  a  severe  case  of  plumbism  it  is  extremely 


necessary  not  to  give  large  doses  of  potassium  iodide 
at  the  outset ;  for  this  leads  to  the  conversion  of  the 
lead,  which  has  been  deposited  and  is  lying  inert  in 
the  tissues,  into  a  soluble  salt,  which  circulates  in  the 
blood  and  induces  symptoms  of  fresh  poisoning. 
Combemale  and  Weil  obtained  excellent  results  in 
the  treatment  not  only  of  colic  but  of  mild  encepha- 
lopathy by  the  internal  administration  of  olive  oil, 
in  doses  of  I  to  2  ounces  daily.  Under  the  em- 
ployment of  5-  to  lO-grain  doses  of  monosulphite  of 
sodium  given  thrice  daily,  the  writer  has  often  seen 
colic  disappear  in  two  to  three  days. 

As  recovery  from  saturnine  paralysis  is  often  slow, 
treatment  has  to  be  extended  over  a  lengthened 
period.  Massage,  the  application  of  the  galvanic 
current,  the  internal  administration  of  potassium 
iodide  and  tincture  of  nux  vomica,  or  the  subcuta- 
neous injection  of  strychnine  may  be  tried.  Lewis 
Jones  recommends  for  wrist-drop  an  electrical 
bath  made  of  stoneware  and  filled  with  warm 
water.  Into  this  the  patient  plunges  his  forearm 
and  hand,  and  an  alternating  current  is  passed 
through  the  water  and  the  limb.  Jones  found  that 
the  alternating  current  gave  the  best  results,  but  it 
may  be  necessary  to  continue  the  treatment  for 
months. 

For  acute  encephalopathy,  bleeding  and  saline 
transfusion  have  been  recommended,  but  the  writer 
has  found  inhalation  of  nitrite  of  amyl  or  the  sub- 
cutaneous injection  of  pilocarpine  give  just  as  satis- 
factory results.    See  Occupation-Diseases. 

Thomas  Oliver. 

LEAMINGTON,  in  Warwickshire.— Sul- 
phated  common  salt  water.    See  Minerai.Waters. 

LECITHIN  is  a  complex  fat  of  wide  distribu- 
tion. It  is  a  small  but  constant  constituent  of  all 
protoplasmic  structures  ;  it  is  also  found  in  egg- 
yolk,  semen,  bile,  and  milk,  but  in  animals  is  found 
principally  in  brain  and  nervous  tissues.  In  the 
grey  matter  of  the  brain  it  forms  about  17,  and  in 
white  matter  about  9  per  cent,  of  the  total  solids 
present.  In  these  tissues  it  is  probably  not  present 
as  such,  but  in  combination  with  certain  complex 
nitrogenous  glucosides  called  cerebrins.  The  com- 
pound so  formed  was  called  protagon  by  Liebreich. 
The  empirical  formula  for  protagon  isCijnHj^gNsPOj, 
(Gamgee).  The  formula  for  lecithin  is  Cj^HgoNPOj. 
On  decomposition  lecithin  yields  stearicacid,  glycero- 
phosphoric  acid,  and  a  base  named  choline,  as  is  re- 
presented in  the  following  equation  : — 

C.,4H.,„NPO,,  +  3H,0  =  2C,sH3A  +  C3Hj,PO, 

(lecithin)  (stearic  acid)  (glycero-phosphoric 

acid) 

-t-CsH.sNO^ 

(choline) 

There  are  probably  other  lecithins  which  yield 
higher  fatty  acids  other  than  stearic  acid.  There 
can  be  very  little  doubt  that  during  metabolism 
lecithin  is  broken  up  in  the  way  just  indicated  ;  and 
in  cases  where  destructive  changes  in  the  nervous 
system  are  increased,  as  in  Wallerian  degeneration, 
and  in  such  diseases  as  General  Paralysis  of  the 
Insane,  the  products  of  the  break -down  of  lecithin 
are  discoverable  both  in  the  cerebro-spinal  fluid 
and  in  the  blood.  Of  these  products  the  alkaloid 
choline  is  the  most  easily  recognised.  It  is  not  an 
intensely  toxic  substance,  and  so  it  differs  from  the 
nearly  related  alkaloids  neurine  and  muscarine. 
Choline,  however,  produces  a  fall  of  blood-pressure. 
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partly  by  its  aclion  on  the  heart,  partly  by  its 
dilating  effect  on  the  blood-vessels  of  the  splanch- 
nic area.  W.  D.  IIalijburton. 

LEECHING.— The  local  abstraction  of  blood  by 
means  of  leeches.    Scr  Blood,  Abstraction  of. 

LENK,  in  Switzerland.— Sulphur-waters  and 
climatic  health-resort.    See  Mineral  Waters. 

LENS,  Diseases  of. — Sir  Cataract. 

LENTIGO.— A  synonym  for  freckle.  See 
Freckles. 

LEONTIASIS  OSSEA.— 5«  IIypektrophy, 
pp.  169  and  702. 

LEPOTHRIX  (AeTTi's  or  AeVos,  a  scale;  and 
a  hair). — Definition. — A  term  applied  to  a  hair 
in  which  there  is  loosening  and  partial  detachment 
of  the  overlapping  edges  of  the  scales  of  its  cuticle. 

Such  hairs  are  usually  met  with  in  the  axilla  and 
scrotum;  they  are  dull,  dry,  and  lustreless.  Diffuse 
nr  nodular  masses  of  concretion  encrust  irregularly 
and  adhere  firmly  to  the  hair.  Glasgow  Patti- 
son  and  others  have  demonstrated  the  bacterial 
iirigin  of  this  incrustation.  The  concretion  on  the 
liairs  of  the  axilla  is  occasionally  of  a  red  colour 
(we  Sudoriparous  Glands,  Diseases  of).  The 
affected  part  should  be  shaved  at  frequent  intervals 
and  thoroughly  cleansed  by  soap  and  water  and 
parasiticide  preparations.  John  Harold. 

LEPROMA.— .SV^;  Leprosy. 

LEPROSY  (AcTrpJs,  scaly).— Svnon.  :  Lepra  ; 
I'-lephantiasis  Grxcorum  ;  Fr.  I.epre  ;  Ger.  Der 
A  iissatz. 

Definition.  —  A  specific  disease,  the  result  of 
infection  by  the  Bacillus  leprae,  running  a  chronic 
course  and  tending  to  a  fatal  issue.  Its  presence 
is  characterised  by  granulomatous  infiltration  of 
the  skin  and  mucous  membranes,  of  certain  nerve- 
trunks,  and  of  the  viscera,  inducing  functional 
irregularities  and  trophic  changes  in  the  affected 
parts. 

Geographical  Distribution. — It  may  be 
laid  down  as  a  general  rule  that  lepers  increase  in 
numbers  as  the  equator  is  approached  from  either 
pole.  Although  isolated  cases  may  occur  in  any 
country  of  Europe,  leprosy  is  practically  confined, 
so  far  as  that  continent  is  concerned,  to  Western 
Norway,  certain  districts  of  tlie  Baltic  littoral. 
Southern  Russia,  Greece,  and  Turkey,  and  several 
of  the  islands  of  the  Mediterranean,  more  especially 
Cyprus  and  Crete. 

Asia. — From  the  coasts  of  Syria  on  the  Mediter- 
ranean, right  across  Asia  to  the  China  Sea,  leprosy 
is  prevalent,  and  in  many  countries  amounts  to  a 
scourge.  Asia  Minor,  Persia,  Turkestan,  India, 
Burmah,  and  Southern  China  are  mostly  infected, 
the  last-mentioned  perhaps  the  most  deeply  of  all. 
In  the  more  northern  latitudes  of  Asia,  Siberia, 
Mongolia,  Manchuria,  Corea,  and  China  north  of 
the  Yangtze,  leprosy  is  rare  or  wholly  unknown. 
In  Russian  Siberia  there  are  one  or  two  leper- 
settlements,  but  no  general  infection  of  the  com- 
munity. In  Northern  China  and  in  Manchuria 
leprosy  is  not  indigenous,  and  even  in  Corea  the 
majority  of  lepers  are  Japanese.  In  India  leprosy 
widely  and  generally  prevails.  The  Annamese  are 
extensively  tainted,  the  dwellers  in  Cochin-China, 
Cambodia,  and  Siam  less  so. 


The  Islands  of  the  Pacific. — Leprosy  has  been 
known  in  Japan  from  early  times,  and  at  the  present 
day  the  disease  is  very  prevalent.  In  almost  every 
island  in  the  Pacific  infection  by  leprosy  has  fol- 
lowed the  advent  of  the  Chinese  labourers. 

Tlie  Islands  of  the  Indian  Ocean. — Ceylon  and 
the  Andaman  Islands,  Madagascar  and  Mauritius 
are  all  leprous,  infected  probably  from  India  ; 
while  Java,  .Sumatra,  and  Penang  appear  to  have 
been  infected  by  the  Chinese. 

Australasia. — The  Chinese  are  accredited  with 
introducing  leprosy  into  Australia,  and  at  the  present 
time  the  majority  of  lepers  are  Chinese.  Among 
the  Maoris  in  New  Zealand,  however,  leprosy 
would  appear  to  be  indigenous. 

Africa. — Egypt  has  from  the  earliest  recorded 
times  been  the  seat  of  leprosy,  and  throughout  the 
length  and  breadth  of  the  African  continent  no 
people  yet  met  with  has  been  found  free  from  the 
disease.  Along  the  Mediterranean  shores  of  Africa, 
in  Morocco,  in  the  Canary,  Madeira,  and  St.  Helena 
Islands,  and  wherever  Europeans  have  penetrated 
on  the  East  and  West  Coasts  of  the  Dark  Conti- 
nent, leprosy  is  found  to  prevail.  In  South  Africa 
so  wide-spread  is  leprosy  that  a  leper-asylum  has 
been  instituted  at  Robben  Island,  adjacent- to  Cape 
Town. 

America. — In  Canada,  leprosy  has  occurred 
among  Norwegian  immigrants  ever  since  they  first 
settled  in  the  country  ;  the  disease  has,  however, 
gained  no  marked  hold  on  the  inhabitants.  In  the 
United  States  the  main  seat  of  leprosy  is  among  the 
Chinese  on  the  Pacific  slope,  but  among  negroes 
and  a  few  whites,  mostly  Norwegians,  the  disease 
also  prevails.  In  Mexico  and  Central  America 
lepers  are  to  be  seen  in  all  the  principal  cities.  In 
the  West  Indian  Islands  leprosy  is  frequently  met 
with,  chiefly  among  negroes.  In  South  America, 
the  Guiana  States  show  the  maximum  of  infection  ; 
and  lepers  are  met  with  in  every  part  of  the  con- 
tinent except,  it  is  stated.  Chili  and  Bolivia. 

Leprosy  as  it  affects  Races. — At  the  present 
moment  the  Teutonic  stock,  if  we  except  the  Nor- 
wegians, seem  to  be  freer  from  leprosy  both  in 
Europe  and  North  America  than  the  Latin  races 
whether  they  reside  in  Europe  or  South  America. 
The  whole  Indo-European  family  has,  however,  at 
one  time  or  other  been  leprous,  although  at  the 
present  day  the  disease  is  atjating  to  the  westward, 
but  still  continues  rife  to  the  eastward,  especially  in 
Persia  and  India.  The  Mongolian  family  is  by  no 
means  universally  leprous,  the  disease  being  con- 
fined mostly  to  Japan,  Southern  China,  and  places 
apparently  infected  from  these  sources. 

yETlOLOGY. — Although  leprosy  can  occur  inde- 
pendently of  any  geological,  geographical,  or  climatic 
conditions,  there  can  be  no  doubt  that  a  combina- 
tion of  overcrowding,  poverty,  and  unwholesome 
food  renders  the  individual  especially  susceptible  to 
leprous  infection.  The  specific  cause,  however,  is 
in  all  probability  the  Bacillus  lepras.  Yet,  although 
the  bacillus  so  named  is  always  associated  with 
leprosy,  our  knowledge  of  the  part  it  plays  in  leprosy 
is  still' incomplete.  How  leprosy  is  communicated 
from  one  person  to  another  is  unknown,  and  the 
disease  has  never  been  communicated  to  the  lower 
animals. 

Transmission  by  contagion. — The  possibility  of 
transmission  by  contagion  is  still  in  dispute.  I71 
favour  of  such  a  mode  of  transmission  it  may  be 
urged  : — that  infected  immigrants  have  contami- 
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nated  leprosy-free  communities  ;  that  leprosy  can  be 
communicated  from  husband  to  wife,  from  wife  to 
husband,  and  from  parent  to  offspring  ;  that  leprosy 
prevails  in  communities  dwelling  together  in  the 
close  contact  engendered  by  overcrowding ;  that 
isolation  of  lepers  in  an  asylum  or  village  is  followed 
by  a  lessening,  and  it  may  be  a  disappearance,  of 
the  disease  in  the  country  in  which  such  a  step  is 
adopted  ;  and  that  leprosy  has  probably  been  com- 
municated by  both  inoculation  and  vaccination. 
Against  these  arguments  it  may  be  maintained  that 
most  of  the  above  contentions  are  open  to  some 
other  explanation,  e.g.  the  apparent  origin  of  the 
disease  among  a  reputedly  leprosy-free  people  may 
be  based  on  an  inaccurate  medical  history  of  such 
community,  while  the  cases  of  inoculation  and  of 
reputed  communication  of  the  disease  by  vaccination 
are  too  few  to  draw  a  definite  conclusion  from. 

Heredity. — It  is  'not  proven'  that  leprosy  is 
diffused  by  hereditary  transmission.  There  is  no 
leprous  physiognomy  or  physical  trait  to  be  noticed 
in  the  children  of  lepers  ;  and  when  children,  born 
of  leprous  parents,  are  brought  up  (or  suckled)  by  a 
leprous  mother,  contagion  cannot  be  excluded. 

Sexual  inteixourse. — A  single  coitus  is  accredited 
by  many  men  with  the  origin  of  their  leprous  infec- 
tion, but  the  evidence  as  to  this  method  of  acquiring 
leprosy  is  altogether  faulty. 

Food. — Jonathan  Hutchinson  maintains  that  un- 
cooked and  rotten  fish  is  the  medium  by  which 
leprosy  is  acquired.  There  is,  however,  no  direct 
proof  of  this  theory,  which  is  based  chiefly  on  the 
fact  that  leprosy  disappeared  from  England  (and 
elsewhere)  as  the  food  of  the  people  improved. 
The  scarcity  of  salt  or  of  rice,  to  which  some  autho- 
rities ascribe  leprosy,  is  probably  only  indicative  of 
a  general  lack  of  food. 

Vaccination. — Vaccination  is  not  a  factor  of  any 
great  importance.  Since  vaccination  was  introduced 
into  Canton,  leprosy  has  actually  diminished  ;  and 
where  there  were  previously  two  leper-villages,  now 
only  one  exists.  Among  Europeans  in  leprous 
countries  calf-lymph,  or  lymph  imported  from 
Europe,  is  mostly  used,  so  that  the  chance  of 
white  children  contracting  leprosy  is  infinitesimal. 
The  question  as  to  the  presence  of  the  Bacillus  lepra; 
in  vaccine-lymph  obtained  from  leprous  persons  has 
been  tested  in  Trinidad  and  in  India,  where  twenty- 
seven  and  ninety-three  observations  respectively  were 
made  on  this  subject,  and,  except  in  two  doubtful 
cases,  no  bacilli  were  found. 

The  Bacillus  Lcpiue. — The  parasite  appertaining 
to  leprosy  may  be  demonstrated  in  the  'juice'  ex- 
pressed from  a  leprous  patch,  in  the  discharge  from 
a  leprous  ulcer,  and  in  sections  of  leprous  tissue. 
To  obtain  the  '  juice,'  a  leprous  nodule  is  compressed 
between  the  blades  of  sinus-  or  nasal-forceps.  The 
surface  of  the  compressed  part  is  then  lightly 
pricked  by  multiple  punctures,  when  a  clear  lymph- 
like fluid  will  quickly  exude.  Another  plan  of 
obtaining  the  '  juice  '  is  to  apply  a  small  blister  over 
a  leprous  nodule.  A  smear  of  the  juice  on  a  cover- 
glass  when  dried  and  stained  by  Ziehl's  or  Ehrlich's 
method  is  first  decolourised  in  25  per  cent,  nitric 
acid  for  three  minutes,  then  washed  in  60  per  cent, 
alcohol,  and  afterwards  in  distilled  water.  The 
specimen  is  then  dried  and  mounted  in  xylol-balsam. 
When  sections  of  tissue  are  examined,  the  same  stains 
may  be  employed,  but  the  preparation  must  be  left 
in  the  stain  for  twenty  minutes.  After  decolouration 
the  preparation  is  dehydrated  by  absolute  alcohol, 


then  immersed  in  oil  of  cloves  and  mounted  in  xylol- 
balsam.  When  thus  prepared,  the  Bacillus  lepra; 
will  be  found  to  present  the  appearance  of  a  straight 
rod,  measuring  on  an  average  (i\x  by  3/i,  and,  if  a 
contrast  stain  of  methylene  blue  has  been  applied 
after  decolouration  by  the  acid,  exhibiting  bright  red 
points  in  a  blue  setting.  Vacuoles  or  uncoloured 
areas  are  observable  in  the  stained  bacilli  ;  this 
appearance  may,  however,  indicate  the  presence  of 
stained  '  granules '  between  unstained  protoplasmic 
material.  Spores  are  stated  by  some  observers  to 
be  present,  and  others  consider  the  parasite  motile. 
These  appearances  vary  with  the  stain  employed  ; 
an  aniline  dye  colouring  the  envelope  so  as  to  obscure 
the  contents,  whereas  with  such  reagents  as  iodine, 
borax-methylene-blue,  and  osmic  acid,  the  '  gra- 
nules '  colour  deeply  and  the  envelope  is  more 
transparent. 

The  Bacillus  lepras  closely  resembles  the  Bacillus 
tuberculosis  in  appearance  and  in  behaviour.  The 
differences  and  similarities  are  as  follows  :  (l)  The 
Bacillus  leprre  is  somewhat  shorter,  straighter,  more 
uniform,  and  stains  more  readily  than  the  Bacillus 
tuberculosis.  (2)  Cultivation  and  inoculation  ex- 
periments with  the  Bacillus  lepra;  have  all  failed. 
(3)  The  bacilli  in  leprosy  are  found  in  groups  or 
zoogloex,  whether  met  with  within  the  cells  or  in 
the  lymphatics  ;  whereas  in  tuberculosis  the  bacilli 
are  found  in  comparatively  small  numbers,  and  in 
more  scattered  positions.  (4)  Leprosy  selects  the 
skin  and  nerves  for  attack,  whereas  tuberculosis 
specially  affects  the  lungs  and  serous  membranes. 

Incubation   of  Leprosy  There  is  neither 

clinical  nor  experimental  evidence  whereby  even  an 
approximate  conclusion  can  Ije  arrived  at  concerning 
the  incubation-period  of  lepros}'.  Three  to  fifteen 
years  have  been  suggested,  but  on  quite  unsatisfac- 
tory premises.  Taking  three  years  as  the  shortest 
period,  it  would  explain  how,  disallowing  heredity, 
leprosy  is  not  met  with  in  the  children  of  lepers 
until  the  third  year.  According  to  Hoegh  as  many 
as  twenty-seven  years  have  passed  between  the  time 
of  presumed  exposure  and  the  invasion  of  the 
disease. 

Premonitory  Symptoms. — There  are  no  signs 
by  which  the  subsequent  development  of  the 
ordinary  manifestations  of  leprosy  can  be  foretold, 
although  certain  prodromata  have  been  described. 
The  principal  of  these  are  attacks  of  fever,  weakness, 
hyperidrosis,  dyspepsia  and  hepatic  derangements, 
epistaxis,  headache,  vertigo,  rheumatic  pains,  and 
various  nervous  affections  such  as  hypera;sthesia 
and  '  pins  and  needles.' 

Varieties. — .\lthough  leprosy  is  asingle  disease, 
of  a  specific  character,  it  presents  a  marked  varia- 
bility in  its  clinical  features.  So  definitely  do  these 
types  persist,  that  they  have  been  regarded  as  inde- 
pendent morbid  states.  The  types,  however,  in 
many  instances  blend,  and  what  is  termed  '  mixed  ' 
leprosy  results  :  a  condition  which  tends  to  negative 
the  idea  of  independency  of  the  so-called  nodular 
(or  tuberculated)  and  the  ana;sthetic  (or  non-tuber- 
culated)  types  of  the  disease. 

Nodular  Leprosy. — Synon.  :  Lepra  Nodosa, 
L.  Tuberculosa,  L.  Tuherculata  ;  Hypertrophic 
leprosy. 

Prodromal  phenomena  may  be  pronounced, 
slightly  marked,  or  practically  absent.  When  pre- 
sent, especially  in  children,  they  consist  of  languor, 
drowsiness,  profuse  sweatings,  a  febrile  state,  epi- 
staxis, enlarged  glands,  and  change  in  the  features 
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and  in  the  character  of  the  skin  generally.  It  is 
not,  however,  until  the  characteristic  cutaneous  or 
nervous  lesions  gradually  supervene  that  a  person 
is  known  to  be  leprous. 

The  eruption. — On  the  face  or  ears,  on  the  ex- 
tremities, and  less  frequently  on  the  trunk,  erythe- 
matous-looking  patches  of  various  sizes  appear 
during,  or  immediately  after,  a  febrile  attack.  The 
patches,  when  first  seen,  consist  of  mere  congestive 
areas,  but  the  colour  deepens  until  a  reddish, 
bronzed,  or  coppery  tint  prevails.  These  coloured 
areas  are  thickened,  slightly  raised  above  the  sur- 
rounding skin,  and  endowed  with  a  primary  hyper- 
esthesia which  gives  place,  it  may  be  speedily,  to 
a  state  of  impaired  sensation.  An  approach  at 
symmetry  in  the  patches  is  usual,  the  two  sides  of 
the  face  or  opposite  limbs  showing  simultaneous 
eruptions,  the  former  usually  anticipating  the  latter. 
These  leprous  patches  vary  in  area  from  the  size  of 
a  shilling  to  several  inches  in  diameter.  With 
the  subsidence  of  the  feverishness  the  patient's 
general  condition  improves,  the  blotches  on  the  skin 
fade  and  sometimes  completely  disappear.  Traces, 
however,  of  the  cutaneous  lesions  may  remain  in 
the  form  of  a  brownish  tint  here  and  there,  and  of  a 
hardening,  though  but  rarely  of  an  elevation,  of  the 
skin.  The  subsidence  of  the  primary  eruption  may 
be  so  complete  as  to  give  rise  to  a  hope  of  a  perma- 
nent cure,  or  to  a  belief  that  the  diagnosis  of  leprosy 
was  premature.  In  the  course  of  a  few  weeks  or 
months,  however,  there  occurs  another  febrile  attack 
associated  with  or  followed  by  a  fresh  crop  of  dis- 
coloured patches  not  necessarily  affecting  the  same 
areas  of  skin.  These  may  again  more  or  less  com- 
pletely fade  away,  or  may  leave  patches  which 
present  a  deep  pigmentation  and  a  hard  infiltrated 
base.  The  second  attack  will  be  followed  by  others 
at  irregular  intervals,  but  it  may  not  be  until  several 
such  '  leprous  storms  '  have  come  and  gone  that  a 
permanent  nodular  thickening  is  left. 

The  second  stage  of  nodular  leprosy  dates  from 
the  appearance  of  local  deposits,  which  exist  as 
raised  masses  of  infiltration  or  '  nodules.'  These 
nodular  or  tuberculated  excrescences  may  be  the 
first  intimation  that  the  illness  is  leprosy  ;  for  it 
iiccasionally  happens  that  the  febrile  attacks  and 
early  cutaneous  changes  are  unoljserved  or  but 
slightly  pronounced.  The  infiltrated  patch,  termed 
the  h-pro/na,  may  appear  on  the  site  of  a  previous 
macula  or  altogether  independent  of  it.  In  con- 
sistence the  lepromatous  crop  presents  elevations 
which  are  at  first  firm  and  somewhat  elastic.  Their 
size  varies,  an  infiltrated  patch  may  cover  an  ex- 
tensive area  of  skin,  and  the  'tubercles'  may  vary 
in  size  from  that  of  a  pea  to  a  walnut,  or  even  a 
pigeon's  or  hen's  egg  ;  the  colour  in  white  people  is 
at  first  pink,  changing  to  a  deeper  red,  and  finally 
to  a  dirty  brown  ;  in  black  races  the  leproma 
presents  at  first  clear,  rather  transparent-looking, 
papules,  which  when  pricked  do  not  exude  serum. 
The  tumours  may  be  discrete,  aggregated,  or  they 
may  coalesce.  The  skin  over  them  looks  coarse 
and  greasy,  and,  when  the  elevations  are  decided, 
devoid  of  pain.  Anesthesia  may  obtain  at  first, 
but  this  usually  gives  way  to  normal  sensation. 
Once  more  the  disease  may  apparently  subside, 
the  lepromata  becoming  practically  absorbed.  On 
the  other  hand,  several  nodules  may  remain  until 
another  febrile  attack  ensues,  when  a  fresh  deposit 
takes  place  in  the  same  or  in  previously  unaffected 
regions  of  the  skin.    As  crop  succeeds  crop  with 


recurrent  attacks  of  fever,  the  skin  of  the  face  be- 
comes permanently  affected,  and  takes  on  the 
'  leonine '  aspect  so  typical  of  nodular  leprosy,  a 
condition  due  to  cutaneous  and  subcutaneous  infiltra- 
tion. Thickened  masses  cover  the  malar  bones  ; 
the  skin  of  the  forehead  protrudes,  with  deep  lines 
between  corresponding  to  the  natural  folds  of  the 
skin  ;  the  nose  broadens  ;  the  eyelids  look  puffy  ; 
the  chin  appears  hypertrophied  ;  the  ears  enlarge, 
the  nodules  affecting  the  lobule  and  helix.  On  the 
limbs  lepromatous  nodules  appear,  especially  on  the 
backs  of  the  hands  and  wrists  and  the  outer  aspects 
of  the  forearms.  The  dorsal  aspects  of  the  feet 
are  favourite  sites,  but  in  this  region  they  are  more 
flattened  as  a  rule  than  are  the  nodules  on  the 
hands.  On  any  part  of  the  limbs  or  trunk  hyper- 
plasia of  the  surface-tissues  may  develop  with  more 
or  less  symmetry,  although  the  lepromatous  erup- 
tions on  the  back,  on  the  front  of  the  chest  and 
abdomen,  on  the  neck,  on  the  palms  and  soles,  are 
seldom  pronounced.  The  skin  over  the  shins, 
knees,  and  elbows  tends  to  become  harsh  and  scaly. 
Of  the  penile  tissues  the  prepuce  is  most  frequently 
attacked.  Even  the  male  nipple  may  become 
thickened.  Although  the  hair  of  the  scalp  seldom 
falls,  the  hair  elsewhere  drops  off,  the  eyebrows 
being  early  affected  and  lost.  Coincidently  with 
the  loss  of  hair  the  nails  are  lost  or  altered  in  ap- 
pearance, remaining  for  a  time  as  horny  stumps. 

Special  Senses. — The  eye  usually  shows  destructive 
changes.  Beginning  usually  with  the  infiltration  of 
the  conjunctiva,  the  leprous  material  may  implicate 
the  cornea,  the  iris,  the  ciliary  body,  the  choroid, 
and  the  retina,  usually  in  the  order  given.  The 
eye  may  be,  during  the  invasion,  the  seat  of  severe 
pain  for  a  time,  and  finally  the  whole  organ  may 
be  reduced  to  a  mass  of  disorganised  structures 
with  total  loss  of  sight.  In  some  cases  the  eye 
bulks  larger  than  normal,  so  that  it  is  impossible  for 
the  eyelids  to  close.  The  nose  is  early  attacked, 
the  '  stuffiness '  of  the  nasal  passages  showing  a 
hyperplasia  of  the  mucous  membrane  ;  ultimately 
the  cutaneous  tissue  thickens,  the  nose  appears 
flattened,  and  the  cartilages  give  way.  The  ex- 
ternal ear  exhibits  thickened  tissue  almost  from  the 
onset  of  the  disease,  pendulous  masses  depending 
from  the  lobule,  and  the  whole  ear  becomes  stif- 
fened and  indurated.  Hearing,  however,  although 
impaired  at  times,  usually  remains  fairly  good 
throughout  the  life  of  the  leper. 

The  mucous  metnbranes. — Deposits  occur  on  the 
insides  of  the  cheeks,  on  the  fiiuces,  in  the  epiglot- 
tidean  folds,  the  vocal  cords,  and  about  the  larynx, 
giving  rise  to  huskiness  of  voice  and  changes  in 
intonation. 

The  subsequent  development  of  the  nodules  in 
leprosy  varies  :  (i)  the  nodules  may  disappear  after 
the  subsidence  of  a  febrile  attack,  leaving  a  cuta- 
neous stain  or  deformity  ;  (2)  they  may  remain 
stationary  or  increase  but  slowly  in  size  ;  (3)  they 
may  increase  in  size  rapidly  with  each  successive 
outburst  of  fever,  the  most  recent  adding  to  their 
bulk  with  each  attack,  the  older  becoming  harder, 
denser,  and  smaller  ;  (4)  the  nodules  usually  ulcerate 
sooner  or  later.  These  ulcers  may  heal,  leaving 
cicatricial  deformities ;  or  they  may  extend  and 
coalesce,  so  that  a  large  area  of  a  limb  is  involved, 
the  granulations  on  the  ulcer  bleeding  readily. 
Occasionally  the  ulcers  become  phagedenic,  the 
parts  attacked  being  rapidly  destroyed. 

Along  with  the  local  manifestations  of  leprosy. 
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constitutional  symptoms  co-exist.  The  febrile  at- 
tacks are  the  most  pronounced  evidence  of  the 
general  effect  of  the  presence  of  the  B.  leprte.  The 
occurrence  of  fever  is  irregular  as  to  its  periods  of 
recrudescence,  the  intervals  between  attacks  varying 
from  weeks  to  many  months.  The  initial  outbursts 
are  usually  shorter  and  sharper  than  those  in  the  later 
stages,  when  the  rise  of  temperature  is  more  irre- 
gular and  continues  longer,  rigors,  sweating,  and  a 
morning  and  evening  temperature  of  about  loo°  F. 
to  103°  F.  respectively  being  usual.  During  the  apy- 
rexial  intervals  the  temperature  remains  continuously 
subnormal.  Dyspepsia  is  a  common  feature  of  the 
ailment.  The  bodily  strength  remains  for  a  time 
unimpaired,  but  gradually  the  vigour  languishes,  and 
in  the  later  stages  slight  exertion  is  followed  by 
exhaustion  and  prostration.  A  cough,  at  first  laryn- 
geal in  origin,  harasses  the  patient  when  the  disease 
obtains  a  firm  hold,  and,  finally,  pulmonary  tuber- 
<:vilosis  usually  supervenes  and  leads  to  a  fatal  issue. 
Instead  of,  or  in  addition  to,  pulmonary  lesions, 
visceral  changes,  especially  in  the  kidneys,  are 
common  features  of  the  last  stages  of  the  leper's 
life.  The  average  duration  of  life  in  nodular  leprosy 
after  the  onset  of  the  disease  is  from  four  to  eight 
years.  In  the  badly-cared-for  two  or  three  years 
may  be  the  limit ;  but  in  the  better-off  class  of 
lepers  eight  to  twelve  years  of  life  may  be  expected. 

B.  Nepve-Lepposy.  —  Synon.  :  Anajsthetic, 
Smooth,  Non-tuberculated,  Atrophic,  Mutilating,  or 
Dry  Leprosy. 

Prodromata. — Febrile  attacks  play  little  or  no 
part  in  the  precursory  stage  of  anaesthetic  leprosy, 
but  in  the  course  of  the  nerve-trunks  and  in  their 
terminations  pains  of  an  indefinite  character  pre- 
vail, which  at  this  stage  of  the  ailment  are  usually 
put  down  to  rheumatism  or  neuralgia.  Occasional 
shooting  pains  in  the  nerves,  with  tenderness  when 
the  trunk  is  pressed  upon,  and  a  hyperesthesia,  or, 
it  may  be,  a  partial  anoesthesia  of  certain  patches 
of  the  skin,  indicate  some  perversion  of  nerve- 
function.  In  the  prodromal  stage,  also,  weakness 
and  even  wasting  of  the  muscles  of  the  forearm  may 
occur  before  it  is  possible  to  recognise  leprosy  as 
the  cause. 

Eruption. — Twelve  months  of  prodromal  sym- 
ptoms may  elapse  before  cutaneous  signs  develop  ; 
and  as  the  skin-affections  and  the  changes  in  the 
nerves  and  the  general  signs  and  symptoms  alter  as 
they  progress,  it  is  convenient  to  describe  them 
under  three  stages  : 

The  first  or  eruptive  stage  is  characterised  by  the 
appearance  of  an  eruption,  by  nerve-changes,  and 
by  commencing  atrophy.  The  eruption  consists  of 
spots  or  blotchy  discolouration  in  the  skin.  So 
indefinite  is  the  alteration  in  the  colour  of  the  skin 
in  the  white  and  yellow  races,  that  it  is  only  in  a 
particularly  favourable  light,  or  sometimes  when 
viewed  at  some  little  distance  from  the  patient,  that 
the  eruption  can  be  seen  at  all.  A  pale  or  light 
yellow  tinge  in  the  fairer  races,  and  a  bright  yellow 
hue  in  the  darker  races,  appears  on  the  skin  in 
small  discrete  areas,  possessing  usually  a  circular 
outline.  The  spots  seldom  exceed  an  inch  in  dia- 
meter, they  are  only  partially,  if  at  all,  anaesthetic, 
and  are  accompanied  by  itching  or  occasionally  a 
burning  sensation,  especially  when  rubbed.  No 
elevation  attends  the  spots  of  eruption,  and  the 
margins  merge  into  the  surrounding  skin.  It  is  on 
the  back,  the  extensor  aspects  of  the  upper  or  lower 
limbs,  and  less  frequently  on  the  face,  that  the 


eruption  first  appears  ;  the  spots  are  for  the  most 
part  symmetrical,  and  they  frequently  appear  to 
develop  along  the  course  of  a  nerve-trunk.  Con- 
comitant with  the  eruption,  changes  can  be  made 
out  in  the  nerve-trunks  ;  and  if  attention  is  drawn 
to  the  nerves  prior  to  the  spots  appearing,  the  ten- 
derness and  the  increase  in  size  in  the  nerve-trunks 
are  found  to  have  preceded  the  discolouration  of  the 
skin.  Anaesthesia,  however,  is  rare  at  this  stage ; 
but  on  the  affected  skin  the  secretion  of  sweat  is 
arrested,  tactile  sensibility  is  partially  in  abeyance, 
and  the  muscular  power  is  impaired,  as  evidenced 
by  tremor,  weakness,  and  feebleness  of  grasp.  The 
first  stage  of  nerve-Iepros}'  may  last  for  one,  two,  or 
more  years. 

TJie  second  or  developing  stage. — The  aftected 
patches  of  skin  during  this  period  of  the  disease 
show  a  serpiginous  tendency,  their  edges  being 
raised  and  scaly,  and  their  surfaces  becoming 
anesthetic  and  wrinkled.  The  pallor  or  even 
whiteness  of  the  centres  of  the  patches  is  marked, 
the  hair  over  them  also  becomes  white  before 
falling,  and  the  secretion  of  sweat  is  completely 
suspended.  Anaesthesia  becomes  a  prominent  fea- 
ture ;  not  only  do  the  patches  lose  sensation,  but  the 
anesthesia  may  extend  on  the  upper  extremities  as 
high  as  the  elbows  and  arms,  and  in  the  lower 
extremities  to  the  knees  and  thighs.  So  complete 
is  the  anesthesia  that  neither  pricking  nor  pinching, 
heat  nor  cold,  elicit  any  response  ;  and  the  skin 
being  devoid  of  feeling,  accidental  burns  are  com- 
mon, causing  wide  and  deep  cicatrices  on  occasions. 
Bulle  appear  on  different  parts  of  the  body  and 
limbs  ;  they  are  usually  quite  small  in  the  first 
stage  of  the  disease,  but  later  they  may  be  of 
large  size,  several  inches  in  diameter,  appearing 
singly  and  quite  suddenly.  It  is  during  the  bullous 
eruption  that  fever  and  enlargement  of  lymphatic 
glands  are  met  with  in  this  variety  of  leprosy.  The 
bulire  rupture  a  few  days  after  formation,  dis- 
charging a  serous  material  which  crusts  and  then 
falls  off,  leaving  a  pale,  sharply  defined,  and 
anesthetic  patch.  The  coalescence  of  adjacent 
bulle  accounts  for  the  rapid  and  serpiginous  ad- 
vance of  anesthetic  patches  on  the  skin.  As  time 
advances,  the  anesthesia  becomes  deeper,  the  mus- 
cular strength  wanes,  the  finger-pulps  shrivel,  the 
flexor  tendons  of  the  fingers  (especially  the  fourth 
and  fifth)  contract,  and  the  whole  hand  becomes 
deformed.  The  stages  of  change  in  the  hand  are 
usually  as  follows  :  Diminution  of  tactile  sensi- 
bility, muscular  weakness,  contraction  of  tendons, 
wasting  of  the  hand-muscles  generally,  atrophy  of 
subcutaneous  tissues,  shrinking  of  the  skin,  absorp- 
tion of  the  phalanges  and  dwindling  of  the  hand. 
The  nails  become  hard,  contracted,  clawed  and, 
pegged  ;  the  whole  or  part  of  a  finger  may  drop  off ; 
or  a  dead  piece  of  bone  may  be  shed,  and  the  nail 
may  adhere  to  the  second  phalanx  or  to  mere 
stumps  projecting  from  the  knuckles.  Changes  in 
the  feet  may  also  run  more  or  less  concurrently 
with  those  of  the  hand,  perforating  ulcers,  cedema, 
and  '  spontaneous  amputation '  of  the  toes  by  a 
process  resembling  that  met  with  in  ainhum,  being 
common.  With  these  changes  the  leper  becomes 
weaker,  thinner,  and  more  apathetic  ;  the  nerve- 
trunks  become  thicker  ;  and  mutilation  in  the  face, 
ears,  and  limbs  proceeds  apace.  The  patient's 
temperature  is  as  a  rule  subnormal  ;  or,  while 
that  of  the  extremities  is  much  below  normal, 
the    trunk-temperature   may  be   slightly  raised. 
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The  second  stage  niny  last  for  6,  10,  or  more 
years. 

The  third  or  permanent  stage. — A  marlced  fea- 
ture of  this  stage  is  the  development  of  muscular 
paralysis.  The  third  and  seventh  cranial  nerves 
become  affected,  causing  paralysis  of  the  ocular  and 
facial  muscles  ;  the  affection  attacking  one  or  both 
sides.  The  muscles  of  the  limbs  are  likewise  para- 
lysed, a  fact  specially  noted  during  walking,  the 
feet  being  lifted  high  and  the  limbs  being  swung 
or  dragged  along.  Spontaneous  amputation  of  the 
limbs  may  extend  beyond  the  fingers  and  toes,  and 
the  wrist  or  ankle  become  the  seat  of  separation  ; 
the  part  beyond  the  line  of  demarcation  taking  on 
a  form  of  mummification  in  the  upper  extremity, 
but  more  often  a  moist  form  of  gangrene  in  the  lower 
extremity.  During  the  third  stage,  the  advance 
of  the  disease  may  be  for  a  lime  arrested  ;  and  even 
a  seeming  accession  of  strength  and  sexual  power 
may  re-appear,  and  may  continue  for  a  time.  The 
length  of  life  of  a  leper  suffering  from  anresthetic 
leprosy  is  indefinite.  Some  lepers,  if  well  cared  for, 
may  live  for  20  to  30  or  more  years  after  developing 
the  disease. 

C.  Mixed  Leprosy. — When,  in  addition  to  the 
development  of  nodules  in  the  skin  and  tissues, 
anesthesia  and  thickening  of  the  nerve-trunks 
occur,  with  some  mutilation,  the  variety  of  leprosy 
is  said  to  be  '  mixed. ' 

Anatomical  Changes  The  Bacillus  lepra;, 

although  the  determining  factor  in  leprous  changes, 
is  not  found  generally  distributed  throughout 
the  body.  The  presence  of  the  bacillus  in  the 
l)lood  has  been  both  asserted  and  denied.  In 
nerve-leprosy  the  bacilli  are  rarely  found  in  the 
anxsthetic  patches,  in  the  fluid  obtained  by  blisters 
over  these  patches,  or  in  the  pus  flowing  from  the 
ulcers. 

A  section  of  a  cutaneous  nodule  of  some  standing 
shows  the  epidermis  to  be  attenuated,  the  true  skin 
thickened  and  firmer  than  usual,  and  the  subcuta- 
neous tissues  the  seat  of  a  diffuse  infiltration.  The 
walls  of  the  blood-vessels,  the  nerve-sheaths,  and 
the  intraneural  connective  tissues  are  increased  in 
bulk  by  the  presence  of  a  semi-gelatinous  or  lar- 
daceous  substance.  The  several  glands  of  the  skin, 
the  papilla;,  and  the  hair-follicles  disappear  in 
nodules  of  long  standing.  Microscopical  examina- 
tion of  the  nodules  shows  a  marked  infiltration  of 
cells  massed  around  the  blood-vessels,  the  lym- 
phatics, and  the  nerves.  Giant-cells,  laden  with 
bacilli,  may  attain  a  size  three  or  four  times  larger 
than  a  leucocyte.  Bacilli  are,  in  addition,  often 
found  in  dense  masses  (globi)  believed  to  be  sec- 
tions of' lymphatic  vessels  stufted  with  bacilli  which 
liave  caused  the  coagulation  of  the  lymph. 

Neither  in  the  sections  of  erythematous  macula; 
nor  in  those  of  anresthetic  patches  are  the  bacilli 
usually  met  with,  a  diffuse  fibroid  degeneration 
with  incomplete  obliteration  of  the  structures  pecu- 
liar lo  the  skin  being  the  change  most  apparent  in 
the  latter.  The  nodules  of  the  mucous  membrane 
resemble  in  a  general  way  those  seen  in  the  skin  ; 
they  are,  however,  as  might  be  expected,  of  a  softer 
consistence. 

The  nerve-trunks  in  leprosy  may  attain  a  size 
tliree  or  four  times  larger  than  the  normal.  The 
swellings  on  the  course  of  a  nerve  are  not  uniform, 
and  the  enlargements  when  cut  into  may  appear 
"fa  pinkish,  grey,  or  yellowish  colour.  The  bundles 
of  nerves  are  separated  by  the  new-growth,  the 


nerve-tissue  appears  of  an  ashen-grey  colour,  and 
both  the  peri-  and  endo-neurium  are  infiltrated. 
The  neurilemma  itself  and  the  axis-cylinder  may 
degenerate,  when  the  nerve  becomes  reduced  to  a 
mere  fibrous  cord.  The  nerves  most  frequently 
attacked  are  the  ulnar,  the  median,  the  peroneal, 
the  posterior  tibial,  and  the  branches  of  the  super- 
ficial cervical  plexus.  Lesions  of  the  spinal  cord, 
such  as  sclerosis,  meningitis,  and  changes  in  the 
posterior  cornua,  have  been  recorded  in  lepers,  but 
they  would  seem  to  be  exceptional,  if  indeed  they 
are  not  altogether  independent  of  leprous  infiltra- 
tion. The  liver,  the  spleen,  the  testes,  and  other 
organs  may  show  typical  leprous  cells  in  their 
tissues,  although  there  are  no  macroscopical 
changes. 

Diagnosis. — The  eruption  or  the  development 
of  anresthetic  patches  on  the  skin  is  usually  the 
first  suspicious  feature  indicating  a  possibility  of 
the  disease  being  leprosy  ;  and  the  discovery  of  the 
Bacillus  lepra;  in  the  '  juices '  of  the  subcutaneous 
tissues  or  in  the  sheath  of  a  nerve  serves  to  clench 
the  diagnosis.  Among  a  leprosy-infected  people, 
syphilis,  tuberculosis,  ainhum,  various  forms  of 
skin-diseases  such  as  erythema,  psoriasis,  leuco- 
dermia,  keloid,  and  several  of  the  parasitic  ailments 
of  the  skin  are  the  more  common  diseases  mistaken 
for  leprosy.  In  regard  to  skin-aftections  their 
presence  is  apt  to  obscure  the  fact  that  leprosy  is 
present  ;  almost  all  the  poorer  lepers  sufter  from 
general  scabies,  and  the  macular  patches  are  apt  to 
be  overlooked  or  altogether  obscured  by  the  erup- 
tions due  to  scratching.  When,  however,  anes- 
thesia is  present,  and  the  hair  falls  off ;  when, 
after  a  hypodermic  injection  of  pilocarpine,  patches 
of  skin  are  found  not  to  perspire  ;  when  the  trunks 
of  the  nerves  are  found  tender  and  thickened,  and 
when  the  Bacillus  lepra;  is  met  with  in  the  fluid  of 
bullre,  &c.,  the  diagnosis  is  established  beyond 
doubt. 

Prognosis. — Although  cases  of  leprosy  are  re- 
corded, and  perhaps  proved,  to  have  been  '  spon- 
taneously '  cured,  leprosy  must  be  regarded  generally 
as  a  disease  from  which  recovery  is  impossible. 
The  prognosis  for  nodular  leprosy  is  highly  un- 
favourable, and  a  fatal  issue  may  be  expected 
during  any  period  from  two  to  eight  or  ten  years 
from  the  onset  of  the  disease.  An  acute  case 
may  occasionally  destroy  life  in  a  year  or  two,  but 
it  is  more  common  for  some  intercurrent  or  super- 
vening ailment  to  develop,  and  carry  off  the  patient. 
Bronchitis,  pneumonia,  pulmonary  tuberculosis,  or 
laryngeal  constriction  may  attack  the  respiratory 
passages  ;  Bright's  disease  may  hasten  the  end  ;  or 
an  intestinal  flux,  frequently  of  a  dysenteric  nature, 
may  be  the  immediate  cause  of  death. 

A  sufferer  from  nerve-leprosy  is,  however,  in 
quite  a  different  position  from  one  afflicted  with  the 
nodular  form  of  the  disease  ;  and  the  recorded  cases 
of  recovery  are  invariably  of  this  variety  of  the 
disease.  In  these  cases  the  activity  of  the  bacillus 
seems  to  subside,  and  although  the  patient  is  left 
mutilated  in  various  parts,  the  disease  may  cease  to 
progress,  and  a  long  life  of  twenty  to  thirty  or  more 
years  subsequent  to  the  outbreak  of  the  disease  may 
be  granted  to  the  patient. 

Treatment. —  Isolation. —  Although  complete 
isolation  of  the  leper  is  impossible,  yet  a  modified 
system  of  segregation  has,  especially  in  Norway, 
seemed  to  do  good.  In  India  and  China,  leper- 
villages  are  plentiful,  but  they  imply  segregation  in 
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a  very  limited  sense,  tlie  lepers  being  free  to  come 
and  go,  beg  in  the  streets,  or  sell  the  wares  they 
have  themselves  manufactured.  The  general  con- 
sensus of  opinion  is  against  lepers  being  allowed  to 
beg  or  trade ;  more  especiall}'  is  this  the  case  in  the 
ulcerative  stage  of  the  disease,  when  the  discharges 
from  their  skins,  and  it  may  be  their  respiratory 
and  digestive  tracts,  are  swarming  with  bacilli.  It 
would  seem,  therefore,  advisable  that  lepers  should 
be  isolated  in  asylums.  Children  born  of  lepers  should 
be  immediately  removed  from  their  surroundings 
and  reared  apart. 

Hygienic  and  dietetic  treatment. — A  sufficiency  of 
clothing  and  food,  and  good  hygienic  surroundings, 
serve  to  prolong  the  life  of  a  person  who  has  con- 
tracted leprosy.  Cleanliness,  avoidance  of  fatigue, 
and  an  open-air  life,  all  aid  materially  in  alleviating 
the  virulence  of  the  disease.  So  well  recognised  is 
this  fact  that  many  believe  that,  as  in  tuberculosis, 
so  in  leprosy,  open-air  treatment  and  all  the  dietetic 
and  hygienic  care  that  is  bestowed  with  marked 
good  in  that  disease  will  also  alleviate,  if  not 
actually  stay  the  progress  of  leprosy.  In  some 
hospitals  the  lepers  are  advised  to  come  to  the 
hospital  twice  yearly,  when  they  are  well  fed, 
clothed  and  housed,  and  given  cod-liver  oil,  iron, 
and  other  tonics  with  marked  benefit.  Under  such 
treatment  lepers  improve  temporarily,  and  it  would 
appear  that  life  may  be  prolonged  indefinitely. 

Medicinal. — Of  the  many  'cures'  for  leprosy 
which  have  been  introduced  none  are  in  any  sense 
specific.  '  Chaulmoogra  oil '  and  its  active  principle 
{gynocardic  acid),  taken  internally  in  doses  of  from 
lo  to  40  minims  of  the  oil  thrice  daily,  and  applied 
externally  over  the  affected  parts  of  the  skin  and 
joints,  has  some  reputation  as  a  curative  agent. 
The  oil  may  be  introduced  hypodermically.  Gurjun 
oil,  at  one  time  highly  spoken  of,  is  now  almost 
neglected.  It  is  significant  that  in  the  district  in 
which  gurjun  oil  is  produced — the  Muar  district  of 
Tohore — leprosy  prevails  widely.  Cowti  oil  has 
been  tried  in  Bombay.  What  is  known  as  the 
Beauperthuy  treatment  consists  in  supptying  good 
food  and  general  hygienic  measures,  in  applying  as 
a  caustic  the  oil  of  the  cashew  nut,  and  in  administer- 
ing mercury  and  alkalis.  Temporary  improvement 
has  followed  this  treatment.  Arsenic  in  gradually 
increasing  doses,  perchloride  of  mercury  by  the 
mouth  or  hypodermically  (i  grain  weekly,  Crocker), 
iodide  of  potassium  in  increasing  doses,  salicylate  of 
sodium,  salol,  chlorate  of  potassium  in  doses  of  from 
80  to  100  grains  daily,  have  each  and  all  been 
tried  more  or  less  extensively  witli  seemingly  good 
temporary  effects.  It  must  be  remembered,  how- 
ever, that  a  leper  under  medicinal  treatment  is 
usually  also  under  improved  dietetic  and  hygienic 
surroundings,  and  it  is  difficult  to  differentiate  be- 
tween the  beneficial  effects  of  the  purely  medicinal 
and  the  hygienic  measures.  Unna  has  employed 
what  .may  be  termed  '  reducing  '  remedies.  The 
ointment  he  recommends  for  the  body  is  :  ly  Chry- 
sarobin,  5  per  cent.  ;  salicylic  acid,  2  per  cent.  ; 
ichthyol,  per  cent.  ;  made  with  lanolin,  or  other 
vehicle,  into  an  ointment  for  the  skin  and  rubbed 
over  the  affected  part  once  or  twice  daily.  When 
the  ointment  is  intended  for  the  face  pyrogallol  is 
substituted  for  the  chrysarobin. 

Other  remedies  employed  in  leprosy  are  thyroid 
gland,  methylene  blue,  aristol,  europhen,  naphthol, 
and  resorcin,  &c.  Anti-venene  has  been  tried  in 
leprosy  with  apparent  benefit.    Leprine,  an  ex- 


tract prepared  from  leprous  tissues,  has  also  been 
employed,  with  indifferent  results ;  and  the  hot- 
bath  treatment  of  the  Japanese  has  little  to  recom- 
mend it. 

When  for  any  reason  a  surgical  operation  is 
deemed  necessary  or  expedient  in  a  person  suffering 
from  leprosy,  it  may  be  unhesitatingly  undertaken. 
Wounds  in  lepers  heal  readily.  The  removal  of 
dead  bone,  amputation,  nerve-stretching,  the 
opening  up  of  sinuses,  operations  on  the  eye,  and 
tracheotomy,  may  all  be  hopefully  undertaken  for 
the  relief  of  leper-patients  whenever  such  operations 
are  required.  Perforating  ulcers  of  the  feet,  a 
common  ailment  in  leprosy,  are  perhaps  best  dealt 
with  by  passing  a  bistoury  from  the  ulcer  in  the  sole 
right  through  to  the  dorsum  of  the  foot  and  carry- 
ing the  knife  forwards  to  emerge  at  the  cleft  between 
the  toes  ;  the  wound  thus  made  usually  granulates 
up  readily.  Robert  Liveing. 

James  Cantlie. 

LEPTOMENINGITIS  (\67rT0s,  delicate  or  thin  ; 
and  meningitis). — A  term  signifying  inflammation 
of  the  pia  mater.    See  Meninges,  Diseases  of. 

LEPTOTHRIX  (K^irToi,  delicate  or  slender; 
and  a  filament  or  hair). — Leptothrix  hiccalis 
is  a  name  assigned  by  Robin  to  certain  vegetable 
parasites  or  minute  filaments,  which  can  be  recog- 
nised, by  means  of  the  microscope,  among  the  epi- 
thelial scales  of  the  tongue  or  other  parts  of  the 
mouth  ;  and  especially  between  the  teeth,  or  in  the 
hollows  of  decayed  teeth.  They  occur  in  healthy 
persons,  as  well  as  in  the  sick,  and  have  in  this 
situation  really  no  pathological  signification. 

Dermatologists  also  employ  the  term  '  leptothrix  ' 
to  indicate  a  morbid  thinness  and  weakness  of  the 
hair. 

LESION  {Ledo,  I  hurt).— This  word  originally 
signified  a  hurt  or  an  injury  ;  but  its  use  is  now  ex- 
tended to  comprehend  all  organic  changes  of  a 
morbid  character,  affecting  an  organ  or  tissue. 

LETHARGY  {K-i\Q-r\,  oblivion  ;  and  apyia,  idle- 
ness).— A  disorder  of  consciousness,  which  consists 
of  prolonged  and  profound  sleep,  from  which  the 
patient  may  be  momentarily  aroused,  but  into  which 
he  falls  off  again  immediately.  One  form  of  it 
corresponds  with  the  final  stage  of  hypnotism. 
See  Consciousness,  Disorders  of  ;  Trance  ;  In- 
sanity (Mental  Stupor)  ;  and  Negro  Lethargy. 

LEUCINE  (\^vk6s,  white).— Synon.  :  Fr.  Leu- 
cine ;  Ger.  Leucin. 

Leucine  or  amido-caproic  acid  is  a  decomposition- 
product  of  the  complex  proteid  molecules,  when 
these  are  acted  upon  by  strong  acids  or  alkalis,  or 
when  they  are  submitted  to  the  prolonged  action 
of  the  pancreatic  ferment  trypsin.  It  is  a  product 
of  intestinal  digestion,  but  does  not  occur  normally 
in  the  freces  or  urine. 

It  is  now  regarded  as  an  antecedent  of  urea  in 
the  decomposition  of  proteids  ;  the  transformation 
in  all  probability  occurring  in  the  liver. 

Characters. — Pure  leucine  is  soluble  in  water, 
acids,  and  alkalis,  slightly  in  alcohol,  insoluble  in 
ether.    It  sublimes  without  decomposition. 

Microscopically,  leucine,  as  it  occurs  in  the  urine, 
appears  as  oil-like,  highly  refracting,  laminated, 
crystalline,  globular  masses,  obscurely  radiating ; 
but,  when  pure,  leucine  forms  white,  refractile, 
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glistening,  flat  crystals  [see  URINARY  Deposits, 
ColoHi-ed  Plate),  having  an  unctuous  feel.  The 
microscopical  test  is  not  a  thoroughly  reliable  one  ; 
hence  we  must  have  recourse  to  the  following 
method  :  Free  the  urine  of  albuminous  substances, 
and  precipitate  it  with  basic  lead  acetate  ;  filter, 
and  pass  sulphuretted  hydrogen  gas  through  the 
filtrate  to  remove  the  excess  of  lead  ;  filter,  and 
evaporate  the  filtrate  to  dryness.  Extract  the 
residue  with  boiling  alcohol  ;  filter,  and  evaporate 
the  filtrate  to  a  syrupy  consistence,  when,  if  present, 
leucine  will  crystallise  out. 

Chemically,  leucine  is  to  be  detected  by  the 
following  reaction  :  A  little  urine  mixed  with  nitric 
acid  is  carefully  evaporated  to  dryness  on  platinum 
foil  ;  a  nearly  imperceptible  colourless  residue  is 
left.  If  caustic  soda  is  added  to  this  residue,  and 
heat  applied,  the  leucine  will  be  dissolved,  and 
according  to  its  degree  of  purity  the  solution  thus 
formed  will  be  either  colourless  or  of  a  yellowish- 
brown  colour  ;  and  on  concentrating  the  fluid  by 
heat  on  platinum  foil,  an  oily  drop  is  formed, 
which  rolls  about  on  the  surface  of  the  foil  {Scherer''s 
test). 

Pathological  Significance. — Leucine  has 
been  detected  in  nearly  all  the  tissues  of  the  body, 
more  especially  in  the  glandular  tissues.  It  is 
found  in  the  liver,  kidneys,  pancreas,  the  thymus, 
thyroid,  salivary,  and  lymphatic  glands,  and  in  the 
brain.  Leucine  and  Tyrosine  have  been  detected 
in  the  urine  only  in  cases  of  acute  yellow  atrophy 
of  the  liver,  and  in  the  atrophied  hepatic  cells  in 
the  same  disease  {see  Liver,  Atrophy  of.  Acute 
Yellow).  Tyrosine  is  invariatjly  found  associated 
with  leucine.    See  TYROSINE. 

John  Harold. 

LEUCOCYTES.— 5f6'  Blood,  Morbid  Con- 
ditions of. 

LEUCOCYTH/CMIA  (K^imis,  white;  kutos,  a 
cell,  and  aXfxa,  blood). — Synon.  :  Leuihiemia 
(Virchow)  ;  Fr.  Lciicocythemie  ;  Ger.  Leitkaiiiie. 

Definition. — A  disease,  characterised  by  a 
considerable  and  persistent  increase  in  the  number 
of  white  corpuscles  in  the  blood,  associated  with  en- 
largement of  the  spleen  and  disease  of  the  medulla 
of  the  bones,  or  with  enlargement  of  the  lymphatic 
glands. 

Two  varieties  of  the  disease  are  now  recognised  : 
(l)  Sple)w-medullary  (lieno-myelogenic)  leiicoiyt- 
hcemia,  myclocythtcmia,  or  iiiyeLemia  ;  characterised 
by  enlargement  of  the  spleen,  by  changes  in  the 
medulla  of  the  bones,  and  by  the  presence  of  blood 
in  which  the  increase  of  the  white  corpuscles  is  due 
chiefly  to  the  unwonted  presence  of  myelocytes, 
and  to  enormous  numbers  of  polyniorpho-nuclear 
granular  leucocytes,  of  which  an  important  propor- 
tion are  eosinophile  ;  and  (2)  lymphatic  leucocyt- 
hicmia,  lymphocytlucmia,  or  lymph<emia  ;  charac- 
terised by  enlargement  of  the  lymphatic  glands, 
and  by  blood  in  which  the  very  numerous  leuco- 
cytes consist  almost  entirely  of  lymphocytes  (p. 
156).  It  must  be  admitted  that  the  two  groups  do 
not  stand  sharply  apart  from  one  another,  since 
there  may  occur  on  the  one  hand  cases  of  lympho- 
cythoemia  without  any  enlargement  of  the  glands, 
and  on  the  other  cases  of  enlargement  of  the  spleen 
and  glands  with  changes  in  the  bone-marrow,  and 
blood  containing  large  numbers  of  myelocytes, 
lymphocytes,  and  polymorpho-nuclear  leucocytes  ; 


but  it  is  on  the  whole  convenient  to  consider  these 
groups  separately.  The  spleno-meduUary  form  is 
very  much  more  frequent,  and  will  be  first  described. 

I.  Spleno-medullary  LeucocythEemia. — 
^Etiology. — This  variety  is  more  common  in  men 
than  in  women.  It  may  occur  at  any  period  of 
life,  being  most  frequent  between  thirty  and  forty 
years  of  age.  Deficient  hygienic  conditions,  the 
disturbances  of  pregnancy,  and  the  climacteric  in 
women  have  been  thought  to  have  some  influence. 
Gowers  found  that  in  women  it  was  most  frequent 
between  forty  and  fifty  ;  and  that  some  cases 
began  during  pregnancy,  and  others  soon  after  it. 
Malarial  fever  has  been  an  antecedent  in  many 
cases  ;  but  a  causal  connection  is  uncertain.  Race, 
heredity,  and  social  position  have  no  marked  rela- 
tion to  the  occurrence  of  the  disease. 

Anatomical  Characters. — Blood. — The  blood 
is  paler  than  normal,  and  may  be  greyish-red  in 
colour.  In  extreme  cases  coagulation  is  imperfect  ; 
a  grumous  chocolate-brown  mass  results.  After  de- 
fibrination three  layers  form  : — red  corpuscles,  white 
corpuscles,  and  serum.  Under  the  microscope  the 
white  corpuscles  are  seen  to  be  in  great  excess  ; 
instead  of  two  or  three  in  the  field,  there  may  be 
several  hundreds.  Enumeration  (p.  150)  shows 
that  not  only  are  the  leucocytes  increased,  but  the 
red  corpuscles  are  diminished  to  such  an  extent  that 
the  total  number  of  corpuscles  is  less  than  the 
normal.  Instead  of  5,000,000  per  cubic  millimetre 
there  may  be  only  2,500,000,  or  even  1,000,000. 
On  the  other  hand  the  leucocytes  may  be  in- 
creased from  the  normal  (7,000  to  10,000)  to 
600,000  per  cubic  millimetre,  though  the  number 
very  rarely  rises  over  300,000,  and  may  be  less. 
The  proportion  of  the  white  to  the  red  corpuscles  may 
be  I  :  20,  I  :  10,  or  possibly  i  :  i  ;  but  the  higher 
proportions  are  always  largely  due  to  the  marked 
diminution  of  the  red  corpuscles,  as  well  as  to  the 
increase  of  the  leucocytes.  In  recording  observa- 
tions, the  number  per  cubic  millimetre  of  both 
red  cells  and  leucocytes  should  always  be  stated 
(p.  151). 

The  further  examination  and  enumeration  of  the 
leucocytes  must  be  made  with  the  help  of  blood- 
films  (p.  153).  The  following  changes  are  then 
observed  {see  Coloured  Plate,  p.  156).  Of  the 
leucocytes  present  (i)  from  thirty  to  fifty  per  cent, 
are  so-called  myelocytes,  large  cells,  possessing  a 
single  large  nucleus  staining  faintly,  and  fine  oxy- 
phile  granules  in  the  protoplasm.  These  cells  are 
not  found  in  normal  blood,  but  are  present  in 
normal  bone-marrow.  (2)  The polymoipho-nitclcar 
finely  granular  oxyphile  cells,  forming  the  bulk  of 
the  leucocytes  (70-80  per  cent.)  in  normal  blood, 
are  enormously  increased  in  number,  although  owing 
to  the  presence  of  the  other  varieties  they  may  now 
only  form  50  per  cent.  (3)  Eosinophile  cells  are 
increased  very  nearly  in  proportion  to  the  general 
increase  of  the  leucocytes — that  is,  while  they  are 
more  numerous,  their  percentage  is  not  very  dif- 
ferent from  what  it  is  in  health.  Some  of  the 
coarsely  granular  eosinophile  cells  resemble  in  the 
shape  of  their  nucleus  the  characters  of  myelocytes. 
(4)  Sometimes  cells  whose  coarse  granules  stain 
with  basic  dyes  are  seen  [mast-cells).  (5)  The 
lymphocytes  are  relatively  diminished  from  the  15  or 
20  per  cent,  of  normal  blood  to  7  or  even  3  per 
cent.  The  red  corpuscles  may  present  slight  dif- 
ferences in  size  and  in  shape  (poikilocytosis).  In 
addition,  there   are  nearly  always  nucleated  rid 
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iorpiiscles  (normoblasts)  in  considerable  number. 
The  fall  in  haemoglobin  is  greater  than  the  fall 
in  red  corpuscles,  so  that  the  colour-index  (p.  152) 
of  each  red  corpuscle  is  less  than  normal.  The 
specific  gravity  of  the  blood  is  reduced  from  1055, 
the  mean  in  health,  to  an  average  of  1042,  the 
change  being  due  to  an  increased  proportion  of 
water,  from  790  parts  per  1000  in  health  to  840  in 
leucocythcemia.  The  fat  and  fibrin  are  increased  as 
the  iron  is  diminished.  An  interesting  fact  is  the 
great  increase  of  the  xanthin-bases,  which  are  be- 
lieved to  result  from  the  destruction  of  the  leuco- 
cytes. Lactic,  formic,  and  succinic  acids  have  also 
been  found,  and  the  alkalinity  of  the  blood  is 
slightly  reduced.  The  octahedral  Charcot-Leyden 
crystals  have  been  found  in  the  blood,  and  in  many 
organs  after  death.  They  are  not  peculiar  to  this 
disease.   See  Charcot-Leyden  Crystals,  p.  272. 

Organs. — The  spleen  is  always  enlarged.  Instead 
of  the  normal  6  to  10  ounces,  it  generally  weighs 
5  or  6  pounds  ;  sometimes  it  is  as  little  as  I  pound ; 
and  in  one  case  it  reached  18  pounds.  It  is  uni- 
formly enlarged,  and  maintains  its  normal  shape. 
The  capsule  is  thickened  in  places,  and  the  organ 
is  more  or  less  adherent  to  the  abdominal  wall, 
diaphragm,  or  adjacent  viscera.  On  section  it  often 
has  a  brownish  rather  than  a  red  colour,  and  is 
hoiTiogeneous  or  marked  with  paler  lines,  due  to 
thickened  trabeculee.  It  is  smooth,  hard,  and  dry. 
Not  infrequently  there  are  large  conical  infarcts, 
triangular  on  section,  yellow  in  colour  or  caseous  if 
old,  red  if  recent.  The  change  in  the  spleen  is 
one  of  great  increase  of  the  splenic  pulp  and  of  the 
trabecular  tissue,  the  pulp  being  densely  packed 
with  leucocytes  of  the  same  kind  as  those  found  in 
the  blood  ;  the  Malpighian  corpuscles  are  usually 
inconspicuous. 

The  bone-marrow  is  either  soft  and  yellow,  like 
pus,  or  more  commonly  firm  and  pink.  In  either 
case,  the  fat  of  the  normal  adult  marrow  is  replaced 
by  a  cellular  substance,  in  which  are  found  myelo- 
cytes, nucleated  red  corpuscles  of  various  sizes,  cells 
containing  degenerating  red  cells,  and  giant-cells. 
These  changes  may  be  found  in  all  the  bones.  It 
is  most  marked  in  those  which  possess  most  spongy 
tissue,  as  the  ribs  and  vertebras,  but  also  occurs  in 
the  long  bones.  The  compact  tissue  may  be  thinned 
and  the  bones  enlarged  or  perforated  (Mosler)  in 
consequence.  The  lymphatic  glands  are  not  com- 
monly enlarged  in  the  spleno-medullary  form  ;  and, 
if  enlargement  does  occur,  only  small  groups  of 
glands  are  involved.  In  such  cases  the  periphery 
of  the  glands  may  present  leucocytes  similar  to 
those  found  in  the  blood,  and  differing  from  the 
lymphocytes  in  the  centre  of  the  gland. 

The  liver  may  attain  a  weight  of  5  or  6  pounds. 
It  is  uniformly  enlarged,  pale  and  smooth,  pre- 
senting no  obvious  change  in  structure  to  the  naked 
eye  ;  though  on  close  examination  it  is  seen  that  the 
portal  tracts  are  wider  than  normal,  and  the  micro- 
scope shows  that  they  are  infiltrated  with  leucocytes, 
while  the  capillaries  of  the  organ  throughout  are 
distended  by  similar  cells.  Fatty  degeneration  and 
atrophy  of  the  liver-cells  are  also  common.  Hemor- 
rhage may  occur  under  the  capsule  of  the  organ. 

The  kidneys  present  very  similar  changes,  slight 
if  any  enlargement,  moderate  pallor,  more  or  less 
infiltration  with  leucocytes,  and  occasionally  haemor- 
rhage under  the  capsule,  under  the  pelvic  mucous 
membrane,  or  into  the  tubules  or  glomeruli.  The 
renal  epithelium  may  be  granular  or  fatty. 


In  the  heart  there  is  often  fatty  degeneration  of 
the  muscular  fibres,  and  both  endocarditis  and  peri- 
carditis may  be  among  the  terminal  events  of  the 
disease. 

Similarly  the  lungs  may  present  the  changes  of 
bronchitis  or  oedema  ;  and  the  pleural  cavities  fre- 
quently contain  dropsical  or  inflammatory  exuda- 
tion. 

In  the  braiji  hemorrhages  constitute  the  most 
frequent  change,  and  are  sometimes  of  sufficient 
size  to  be  the  immediate  cause  of  death.  Rarely 
diffuse  sclerotic  changes  and  scattered  areas  of 
acute  inflammation  have  been  found  in  the  brain 
and  spinal  cord.  Hcemorrhages  are  also  found  in 
the  retina,  in  the  ear,  and  under  the  skin.  The 
former  can  be  seen  during  life  by  the  ophthalmo- 
scope, and  are  accompanied  by  white  spots  and 
streaks,  due  to  accumulation  of  leucocytes  in  the 
tissues  and  along  the  lines  of  the  vessels,  as  well  as 
by  a  marked  enlargement  and  tortuosity  of  the 
retinal  veins.  The  condition  has  been  described  as 
leucocythiEiiiic  retinitis. 

Symptoms. — The  onset  of  spleno-medullary 
leucocythcemia  is  often  very  insidious.  The  patient 
suffers  quite  unaccountably  from  languor,  weakness, 
loss  of  flesh,  and  perhaps  shortness  of  breath. 
This  may  go  on  for  some  months,  until  at  last 
the  increased  size  of  the  abdomen  leads  to  an 
examination,  at  which  is  revealed  an  enlarged 
spleen,  already  perhaps  occupying  half  the  abdomen. 
The  early  symptoms  may  include  some  sense  of 
distension  or  pain  in  the  splenic  region,  slight 
swelling  of  the  feet,  and  even  decided  pallor  ;  but 
it  is  very  important  to  observe  that  the  face  often 
retains  a  good  colour — that  is,  there  is  no  obvious 
anremia  for  a  long  time  after  the  spleen  is  greatly 
enlarged,  even  when  the  blood  presents  in  a  marked 
degree  the  characteristic  changes.  In  many  re- 
corded cases  the  early  stages  of  the  changes  in  the 
blood  and  spleen  have  not  been  observed.  When 
discovered  the  spleen  is  thus  often  of  large  size, 
reaching  three  or  more  inches  below  the  umbilicus, 
and  within  two  inches  of  the  middle  line.  It  is 
distinguished  by  its  sharp  edge  and  one  or  two 
pronounced  notches.  When  larger  it  may  extend 
below  to  Poupart's  ligament,  and  even  into  the 
pelvis  so  as  to  be  perceptible  by  vaginal  examina- 
tion (Spencer  Wells)  ;  in  front  it  may  reach  and 
cross  the  middle  line,  the  lower  end  extending  for 
three  or  four  inches  obliquely  beyond  the  umbilicus. 
This  curved  position  of  the  organ  is  determined  by 
its  vascular  attachment  to  the  cceliac  axis.  The 
surface  is  smooth,  firm,  and  sometimes  slightly 
tender.  Occasionally  a  peritoneal  rub  is  felt  or 
heard  over  it,  and  rarely  a  vascular  murmur  may 
be  detected  with  the  stethoscope.  The  presence  of 
the  enlarged  spleen  causes  considerable  enlarge- 
ment of  the  abdomen,  and  often  some  pressure  on 
the  thoracic  viscera.  In  an  earlier  stage  or  in  a 
less  marked  case  the  spleen  may  only  reach  a  few 
inches  below  the  left  costal  margin.  The  edge  of 
the  liver  is  often  two  or  three  inches  below  the 
right  costal  margin  ;  it  is  smooth,  and  moderately 
firm.  The  condition  of  the  medulla  of  the  bones 
is  often  not  manifest  during  life  ;  sometimes  the 
sternum  or  the  shaft  of  a  long  bone  is  tender  to 
pressure  or  percussion. 

The  temperature  is  often,  but  not  always,  raised  ; 
and  periods  of  considerable  pyrexia  may  alternate 
with  others  in  which  there  is  little  fever.  The 
cases  in  which  there  is  most  pyrexia  are  usually  the 
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most  rapid.  The  pulse  if  little  affected  in  early 
stages  becomes  rapid  later.  The  patient  may 
remain  for  several  months,  or  even  a  year  or  two, 
with  but  little  change,  only  slowly  becoming 
weaker,  paler,  and  thinner,  with  increasing  size  of 
the  abdomen.  But  eventually,  and  in  a  few  cases 
much  more  rapidly  than  is  above  indicated,  serious 
circulatory  difficulties  supervene.  The  heart's 
action  becomes  enfeebled,  the  pulse  is  rapid  and 
weak,  palpitation  occurs,  the  impulse  may  be  dis- 
placed, and  a  systolic  murmur  is  heard  at  the 
pulmonary  cartilage,  or  even  at  the  heart's  apex. 
Dropsical  effusions  are  common,  the  feet  become 
cedematous,  and  ascites  or  pleural  effusion  is  recog- 
nised. Epistaxis  often  occurs  comparatively  early, 
but  other  hemorrhages  take  place  towards  the  end, 
from  the  bowels,  stomach,  lungs,  or  uterus,  and 
into  the  joints  and  the  connective  and  subcutaneous 
tissues.  As  already  stated,  they  are  found  post 
mortem  in  many  of  the  viscera.  The  hjemorrhagic 
tendency  is  such  that  injuries  may  give  rise  to 
serious  loss  of  blood  ;  the  extraction  of  a  tooth  or 
a  puncture  for  paracentesis  has  led  to  death  ;  and  ex- 
cision of  the  spleen  has  more  than  once  proved  quickly 
fatal  from  this  cause.  In  addition  to  the  dyspmjea, 
which  results  partly  from  the  ansemia,  partly  from 
the  enfeeblement  of  the  heart,  and  partly  from  the 
great  size  of  the  abdominal  viscera,  the  patient 
may  be  short  of  breath  from  the  occurrence  of 
bronchitis,  of  redema  of  the  lungs,  or  of  pleural 
effusion.  For  like  reasons  cough  is  of  frequent 
occurrence.  The  functions  of  the  stomach  are  in- 
terfered with  by  pressure,  and  indigestion  and 
vomiting  occur,  as  well  as  diarrhoea,  which  may  be 
accompanied  by  hemorrhage.  The  urine  is  acid, 
of  high  specific  gravity  ;  the  urea  is  not  much 
altered  in  amount,  but  there  is  an  increase  of  uric 
acid  and  of  the  xanthin-bases.  Albumen  is  not  com- 
monly present,  except  towards  the  end  of  the  disease. 
In  women  menstruation  is  often  arrested,  but 
menorrhagia  or  metrorrhagia  may  occur.  In  men 
persistent  priapism  has  sometimes  been  observed. 
The  ophthalmoscopic  appearances  of  the  fundus  of 
the  eye  have  already  been  described  ;  if  the  region 
of  the  yellow  spot  is  involved  vision  will  be  affected. 
Similarly  deafness  has  sometimes  resulted  from 
hemorrhage  into  the  structures  of  the  ear. 

The  ucivotts  system  is  not  often  much  affected 
beyond  the  production  of  languor,  weakness,  and 
perhaps  mental  depression.  Delirium  and  coma 
are  occasional  terminal  events,  and  more  rarely 
apoplexy,  paralysis  of  the  facial  or  other  cranial 
nerve,  or  sudden  deafness,  results  from  the 
hemorrhage  or  leucocytic  accumulations  already 
described. 

Duration. — Cases  of  spleno-meduUary  leuco- 
cythemia  have  a  duration  of  from  about  six  months 
to  seven  years,  the  average  of  sixty-three  cases 
collected  by  Gowers  being  two  years  ;  but  the 
difficulty  of  knowing  the  date  of  the  actual  com- 
mencement must  be  remembered. 

Cause  of  Death. — The  immediate  causes  of 
death  in  leucocythemia  are  loss  of  blood  from  the 
nose  or  bowels,  pneumonia,  pleurisy,  cedema  of  the 
lungs,  cerebral  hemorrhage,  cardiac  dilatation  and 
exhaustion. 

Pathology. — The  pathology  of  leucocythemia 
is  still  obscure.  It  is  certain  that  it  is  not  primarily 
and  solely  a  disease  of  the  spleen.  There  are  good 
reasons  for  believing  (Muir)  that  the  myelocytes 
give  origin  by  division  to  the  polymorpho-nuclear 


granular  leucocytes  ;  and  the  unusual  occurrence  of 
the  former  in  the  blood,  and  the  increase  of  the 
latter,  point  to  an  undue  proliferation  and  growth 
of  the  marrow-cells,  that  is,  to  a  disease  of  the 
marrow,  as  the  primary  cause  of  spleno-meduUary 
leucocythemia.  The  difficulty  in  this  case  is  un- 
doubtedly to  account  for  the  enormous  size  of  the 
spleen.  It  may  be  due  to  the  accumulation  of 
leucocytes  in  great  numbers,  partly  for  the  purpose 
of  their  destruction  in  the  spleen  ;  and  to  consequent 
tissue-change  of  a  hypertrophic  kind,  such  as 
thiclcening  of  trabecule  and  vascular  development. 
But  the  relations  between  the  size  of  the  spleen  and 
the  amount  of  leucocythemia,  especially  in  the 
early  stages,  have  to  be  explained.  It  may  be 
that,  where  the  spleen  is  enlarged  with  a  slight 
degree  of  leuchemia,  the  spleen  is  accommodating 
most  of  the  leucocytes  that  are  poured  into  the 
blood  ;  and  that,  as  the  spleen  becomes  more  and 
more  overloaded,  the  corpuscles  must  accumulate  in 
the  Ijlood-stream. 

There  is  absolutely  nothing  in  the  etiological 
factors  which  helps  to  explain  the  lesion  of  the 
bone-marrow.  The  relations  of  ague  to  the  spleen 
might  be  such  that  the  spleen  after  ague  was  less 
active  as  a  destroyer  of  leucocytes  ;  but  that  would 
not  account  for  the  primary  activity  of  the  cells  of  the 
bone-marrow. 

The  relation  of  the  disease  to  microbes  is  of 
course  of  the  greatest  interest,  but  remains  im- 
settled.  Fernie,  Kelsch,  and  Vaillard  found  short 
rods,  and  others  have  found  streptococci,  and 
staphylococci.  Lowit  more  recently  has  discovered 
in  the  corpuscles  organisms  of  the  nature  of  a 
sporozoon,  to  which  he  has  given  the  name  of 
Hivmamosha  leuckitmiee  magna.  He  always  finds 
it  in  the  peripheral  vessels  in  the  medullary  form  of 
leuchemia,  while  in  the  lymphatic  form  he  finds 
another  parasite  of  a  similar  character.  These  obser- 
vations appear  to  want  confirmation,  and  strong 
doubts  have  been  thrown  upon  them  by  Hirschfeld, 
Tobias,  and  Bloch. 

Diagnosis. — The  diagnosis  of  spleno-medullary 
leucocythemia  rests  on  the  enlargement  of  the 
spleen,  and  on  excess  in  the  blood  of  granular 
leucocytes  and  myelocytes.  In  all  cases  of  splenic 
enlargement  the  blood  must  be  carefully  examined 
{p.  149),  otherwise  cases  of  splenic  anecmia  may  be 
mistaken  for  leucocythemia.  If  the  leucocytes  are 
in  considerable  excess,  a  fact  which  may  be  ascer- 
tained by  simply  examining  a  drop  of  blood 
under  a  high  power,  splenic  anemia  is  highly  im- 
probable ;  but  the  true  test  of  spleno-medullary  leu- 
cocythemia is  not  so  much  the  number  of  leucocytes 
as  the  existence  of  myelocytes,  and  the  increased 
quantity  of  polymorpho-nuclear  and  eosinophile 
cells.  Myelocytes  may  be  present  in  early  stages  when 
the  number  of  leucocytes  is  no  greater  than  in  an 
ordinary  leucocytosis  (p.  156).  The  special  character 
of  the  leucocytes  assists  in  the  diagnosis  of  this  form 
of  the  disease  from  the  lymphatic  variety,  in  which 
the  lymphocytes  form  nearly  the  whole  of  the  leuco- 
cytic increase. 

It  must  be  definitely  made  out  that  the  tumour 
is  the  spleen.  It  is  remarkable  that  an  enlarged 
spleen  in  women  has  often  been  mistaken  for  an 
ovarian  tumour.  An  ovarian  tumour  large  enough 
to  reach  the  costal  margin  is  central  in  position, 
while  the  history  will  generally  show  that  it  began 
at  the  lower  part  of  the  abdomen.  It  is  also  im- 
portant to  bear  in  mind  that  leucocythemia  does 
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not  at  all  stages  produce  marked  pallor  of  the 
face  ;  the  patient  may  have  a  good  colour  when  the 
spleen  is  large,  and  leucocythsemia  pronounced. 

Prognosis. — The  prognosis  of  this  disease  is 
bad.  Improvement  not  infrequently  takes  place 
under  treatment  ;  the  spleen  may  diminish  re- 
markably in  size,  and  the  leucocytes  may  fall  in 
number  nearly  to  the  normal.  Similar  changes 
even  take  place  spontaneously,  but  they  are  gene- 
rally temporary,  and  in  every  case  a  relapse  follows 
and  eventually  death  ensues.  It  is  difficult  in  an 
early  stage  to  estimate  the  future  duration  of  the 
illness.  Neither  age,  sex,  nor  apparent  causation 
affords  any  help.  The  size  of  the  spleen  affords 
little  information  ;  but  some  idea  may  be  gained 
by  a  consideration  of  the  extent  to  which  the  leu- 
cocytes are  increased,  and  the  red  corpuscles  are 
diminished  ;  the  greater  deviation  from  the  normal 
being  the  more  serious.  Hemorrhages  are  of  grave 
augury,  but  epistaxis  less  than  other  forms.  Cardiac 
dilatation,  oedema,  and  albuminuria  indicate  an 
advanced  condition. 

Treatment. — Many  drugs  have  been  tried  in 
this  disease,  but  arsenic  is  the  only  one  which  has 
proved  serviceable  in  any  large  number  of  cases. 
Under  its  use  in  some  cases,  the  spleen  has 
diminished  in  size,  and  the  number  of  the  leucocytes 
has  fallen  to  nearly  normal  ;  but  the  benefit  is 
rarely  more  than  temporary.  The  drug  may  be 
given  in  increasing  doses,  up  to  30,  60,  or  even 
90  minims  of  the  liquor  arsenicalis  daily.  Iron, 
quinine,  iodides,  bromides,  and  mercury  are  prac- 
tically useless.  Mosler  advised  injection  of  Fowler's 
solution  into  the  spleen  ;  provided  that  the  organ 
be  firm,  dense,  and  close  to  the  abdom.inal  wall, 
that  there  be  no  hremorrhage  manifested,  and  no 
high  degree  of  cachexia.  Temporary  improvement 
has  also  been  obtained  by  the  inhalation  of  oxygen 
to  the  extent  of  30  or  more  litres  daily  ( Kirnberger)  ; 
and  under  this  treatment  combined  with  the  admi- 
nistration of  arsenic,  remarkable  improvement  took 
place  in  a  case  under  the  writer's  care  ;  but  it  has 
not  always  succeeded.  Excision  of  the  spleen  has 
been  attempted,  and  has  been  invariably  fatal — in 
most  cases  from  uncontrollable  hsemorrhage.  Further 
trial  of  it  does  not,  at  present,  seem  justifiable  ; 
and  if  it  is  not  the  primary  seat  of  the  disease 
there  is  little  reason  for  the  operation.  Similarly, 
though  quinine,  cold  affusion,  ergotin,  and  voltaic 
electricity  may  be  employed  to  reduce  the  size  of 
the  spleen,  whether  it  be  a  post-malarial  condition, 
or  a  part  of  ansmia,  or  leuchsemia,  the  course  of  the 
disease  is  little  likely  to  be  affected  thereby. 

In  all  cases  one  may  make  the  attempt  to  post- 
pone the  inevitable  end  by  reasonable  care  of  the 
patient,  by  avoidance  of  physical  and  mental  strain, 
by  judicious  diet,  by  maintaining  a  normal  action 
of  the  b'lwels,  and  by  protection  from  cold. 
Special  symptoms  may  require  treatment.  Hsemor- 
rhage  must  he  checked  by  the  usual  methods,  and 
solid  perchloride  of  iron  may  be  applied  to  acces- 
sible places.  For  splenic  pain,  counter-irritation, 
sedative  liniments,  and  hypodermic  injection  of 
morphine  may  be  used.  For  oedema  or  other 
indications  of  cardiac  weakness,  digitalis  or  liquor 
strychnines  hydrochloratis  may  be  employed. 

II.  Lymphatic  Leucocythasmia. — The  atio- 
logy  of  this  form  of  the  disease  is  even  less  obvious 
than  that  of  the  spleno-medullary  form.  The 
cases  are  more  rare,  and  present  so  many  differences 
among  themselves  that  classification  is  difficult. 


Recently  attention  has  been  drawn  (Fraenkel)  to  a 
group  of  very  acute  cases  which  appear  to  present 
distinctive  features.  As  antecedent  conditions  he 
mentions  ansemia,  pregnancy,  injury,  and  certain 
infectious  diseases,  especially  influenza.  The  ages 
of  his  patients  were  from  13  to  34  ;  but  one  of  five 
cases  recorded  by  Rose  Bradford  was  58  years  old 
and  another  7  years. 

Anatomical  Characters. — The  blood  in  the 
lymphatic  forms  is  characterised  by  the  predo- 
minance of  those  so-called  uninucleated  cells,  with  a 
non-granular  protoplasm,  which  have  gone  by  the 
name  of  lymphocytes,  and  have  hence  secured  for 
this  condition  the  name  of  lymphsemia,  or  lympho- 
cythsemia.  Ehrlich  distinguished  two  kinds  of 
these  cells  :  one  a  small  cell,  not  larger  than  a  red 
corpuscle,  with  a  large  nucleus  and  a  very  small 
amount  of  protoplasm  (lymphocyte)  ;  the  other  twa 
or  three  times  as  large  as  a  red  cell,  with  a  single 
nucleus  and  a  large  amount  of  surrounding  proto- 
plasm (large  uninuclear).  In  several  of  the  acute 
cases,  it  is  the  latter  cells  which  have  formed  the 
bulk  of  the  leucocytes.  Hayem  and  Lion  place 
no  reliance  upon  the  size  of  these  corpuscles  as  a 
means  of  distinction,  but  divide  them  into  those 
which  are  of  small  size,  opaque,  and  staining  deeply 
with  reagents  ;  and  those  which  are  translucent, 
stain  feebly,  and  vary  from  the  size  of  a  red  cor- 
puscle to  two  or  three  times  larger.  The  former 
only  are  the  true  lymphocytes  ;  and,  as  they  record 
cases  of  leuchzemia  in  which  the  latter  are  pre- 
dominant, the  justice  of  the  term  '  lymphocythsemia  ' 
is  by  them  held  to  be  doubtful.  In  any  case  we 
have  here  cells  which  have  an  undivided  round  or 
oval  nucleus,  and  do  not  contain  granules.  The 
diseased  blood  further  contains  usually  some  poly- 
morpho- nuclear  cells  (2  to  5  per  cent,  of  the  total 
leucocytes),  a  very  few  eosinophiles,  and  occa- 
sionally a  few  myelocytes.  The  red  corpuscles  are 
deficient,  falling  often  to  3,000,000,  or  less  ; 
nucleated  red  cells  are  rare.  Post  mortem,  the 
blood  may  be  of  a  brown,  cafe-au-lait  colour.  The 
glands  over  the  whole  of  the  body  may  be  en- 
larged, and  present  conditions  not  essentially  dif- 
ferent from  those  described  under  Lymphadenoma. 
The  retroperitoneal,  mesenteric,  and  intrathoracic 
glands  are  affected  as  much  as  those  readily  acces- 
sible during  life.  The  glands  are  generally  sepa- 
rate from  one  another,  but  sometimes  matted 
together.  They  are  rather  soft,  and  whitish  or 
pink  in  colour  on  section  ;  they  may  present 
hosmorrhage  in  their  substance.  The  spleen  is- 
moderately  enlarged,  but  rarely  reaches  the  size 
that  is  common  in  the  spleno-medullary  form  ;  the 
liver  is  also  enlarged.  The  medulla  of  the  bones 
presents  often  the  lymphoid  transformation  already 
described.  The  thymus  is  occasionally  enlarged, 
and  found  persistent  even  in  adults.  The  tonsils, 
the  lymphoid  follicles  of  the  pharynx,  and  the  soli- 
tary glands  of  the  stomach  and  intestine  are  en- 
larged ;  or  a  more  diffuse  infiltration  may  occur  as 
in  the  gums,  which  may  ulcerate — so-called  '  leu- 
cocythsemic  stomatitis. '  In  addition  there  may  be 
new-growths  of  lymphadenoid  structure  in  various- 
parts  of  the  body  (see  Lymphadenoma),  and,  micro- 
scopically, all  the  infiltrated  organs  contain  leuco- 
cytes of  the  uninucleated  form  ;  it  is  especially  to 
be  noted  that  in  the  affected  bone-marrow  these 
lymphoid  corpuscles  predominate. 

Symptoms. — The  chronic  form  of  the  disease 
presents   a   general   resemblance,  so   far  as  the 


LEUCOCYTHiEMIA 


LEUCORRHCEA  S69 


symptoms  are  concerned,  to  spleno-medullary 
leucocythiemia.  The  symptoms  arise  somewhat  in- 
sidiously :  the  lymphatic  glands  enlarge  in  different 
parts  of  the  body,  the  spleen  and  the  liver  undergo 
moderate  enlargement,  the  patient  becomes  anoemic, 
and  suffers  from  attacks  of  fever  ;  and  in  course  of 
time  occur  complications  of  hemorrhage,  albumi- 
nuria, passive  effusions,  and  cardiac  failure, 
similar  to  those  seen  in  the  other  variety. 

In  the  acute  cases,  to  which  reference  has  already 
been  made,  the  duration  is  from  20  days  to  8  or  9 
weeks,  or  rarely  as  long  as  16  weeks.  The  disease 
begins  insidiously  with  general  weakness  and 
malaise,  or  it  may  be  with  some  pains  in  the  spleen 
and  joints.  The  external  lymphatic  glands  may 
then  become  enlarged,  but  they  are  not  always 
very  prominent.  There  is  a  slight  or  moderate 
enlargement  of  the  spleen  and  of  the  liver,  and  the 
bones  are  sometimes  tender.  A  prominent  feature 
in  many  of  the  cases  has  been  a  severe  form  of 
stomatitis  with  sloughing  and  gangrene  of  the 
gums,  but  (in  Rose  Bradford's  cases  at  least) 
without  any  implication  of  the  subjacent  periosteum 
or  bone.  With  all  this  there  is  febrile  reaction,  a 
high  degree  of  antemia,  and  haemorrhages  from  the 
gums,  under  the  skin,  and  from  the  alimentary 
canal  in  the  form  of  melsena. 

Pathology. — The  pathology  is  still  under  dis- 
cussion. The  association  of  enlargement  of  the 
lymphatic  glands  and  of  the  other  blood-forming 
organs  with  the  new-growth  of  adenoid  tissue 
throughout  the  body  and  with  the  condition  of  the 
blood  suggests  a  process  analogous  to  that  of  new- 
growth  in  all  the  lymphatic  structures,  in  contrast 
with  the  spleno-medullary  form  in  which  the  bone- 
marrow  is  thought  to  be  primarily  at  fault.  But 
this  view  has  to  be  harmonised  with  our  know- 
ledge of  Hodgkin's  disease  or  lymphadenoma,  in 
which  there  is  growth  of  all  the  lymphatic  structures 
without  leuchixsmia.  Conversely  a  case  is  reported 
(Pappenheim)  of  lymphatic  leuchasmia,  or  at  any 
rate,  of  lymphocythaeinia,  without  any  swelling  of 
the  lymph-glands  ;  here  the  bone-marrow  was 
affected,  and  Pappenheim  is  led  to  the  suggestion 
that  even  in  the  lymphatic  forms  the  bone-marrow 
may  be  the  primary  seat  of  the  disease. 

Lowit's  discovery  of  another  organism,  H<ciiia- 
inaba  lenchaiiihcvii'ax,  in  the  blood-forming  organs 
has  not  yet  been  confirmed. 

Fraenkel  thought  from  the  inflammation  and 
sloughing  of  the  gums  that  infection  probably  took 
place  through  the  mouth,  but  in  Rose  Bradford's 
cases  the  gums  appeared  to  be  affected  late  in  the 
illness. 

Diagnosis. — As  in  the  other  form  the  diagnosis 
can  always  be  determined  by  a  careful  examination 
of  the  blood  with  an  enumeration  of  the  corpuscles. 
The  blood  should  be  examined  in  all  cases  pre- 
senting numerous  glandular  enlargements,  and 
in  acute  cases,  otherwise  unexplained,  beginning 
with  stomatitis,  gingivitis,  and  cutaneous  hemor- 
rhages. 

Prognosis. — This  is  uniformly  bad. 

Treatment. — This  can  only  be  conducted  on 
the  same  lines  as  above  mentioned  for  the  spleno- 
medullary  form.  Frederick  Taylor. 

LEUCOCYTOSIS  (Aeu/cos,  white  ;  and  kvtos,  a 
cell).—  A  condition  of  the  blood,  in  which  certain 
of  the  white  corpuscles  are  moderately  increased 
in  number.    Sec  Blood,  Morbid  Conditions  of 


LEUCODERMIA(A€uk:(Js,  white  ;  and  S/p^a,  the 
skin). — White  or  achromatous  integument.  Sec 
Pigmentary  Diseases  of  the  Skin  ;  and  Leu- 

COPATHIA. 

LEUCOMA  (\(vk6s,  white).— a  white  opacity 
of  the  cornea,  generally  the  result  of  inflammation 
or  ulceration  of  that  structure.  See  Eye,  and  its 
Appendages. 

LEUCOMAINES  (AeiWoi^a,  whiteness).— A  term 
applied  to  a  class  of  alkaloids  resulting  from  the 
normal  metabolism  of  the  animal  proteid  tissues 
without  the  intervention  of  any  bacterial  agency. 
To  the  class  of  alkaloids  resulting  from  the  putre- 
faction of  tissue  the  term  ploiiidiucs  is  given.  See 
Ptomaines. 

LEUCOPATHIA  (AeuxtSs,  white;  and  Trtieos,  a 
disease). — Synon.  :  Albinism,  Achroma,  Leuco- 
dermia,  Leucasmus.  See  Albinism  ;  and  Pigmen- 
tary Skin-Diseases. 

LEUCOPLAKIA.— Tongue,  Diseases  of 

LEUCORRHCEA  (Aey^rfs,  white;  and  pea,  I 
flow). — Synon.  :  Fr.  Leucorrhee  ;  Ger.  IVeisser 
Fliiss  ;  Lat.  Fhtor  Albus  ;  Pop.  '  The  Whites  ; ' 
'  White  Discharge. ' 

Definition. — A  non-hsemorrhagic  discharge,  of 
pale  colour,  escaping  from  the  female  genital 
fissure. 

/Etiology. — Leucorrhcea  is  a  symptom  rather 
than  a  distinct  disease  ;  and  may  result  from  any  of 
the  morbid  processes  that  lead  to  hypersecretion 
from  the  genital  mucous  surfaces,  or  from  the  glands 
opening  upon  them,  whether  the  mucous  membranes 
be  injured  or  entire.  It  is,  however,  a  source  of 
much  discomfort  and  deterioration  of  health,  and  so 
demands  special  treatment. 

Symptoms. — Leucorrhcea  presents  several  dis- 
tinct varieties  according  to  the  seat  of  its  cause  ;  and 
the  symptoms  of  each  variety  require  separate  con- 
sideration. 

1.  Vulvae  Leucorrhcea. — In  this  variety  a 
glairy  viscid  secretion  is  found  bathing  the  apposed 
surfaces  of  the  pudenda,  stiffening  into  a  crust  on 
the  surface  of  the  labia  majora  or  on  the  insides  of 
the  thighs,  and  sometimes  glueing  the  lips  more  or 
less  firmly  together  at  their  margins.  It  is  usually 
derived  from  the  muciparous  glands  covering  the 
internal  surfaces  of  thelabia  majoraand  thenympha; ; 
but  in  cases  of  special  eruptions  and  general  vulvitis 
it  may  come  from  the  vestibular  surface  ;  and  in 
still  rarer  cases  it  is  poured  out  from  the  glands  of 
Bartholin.  Vulvar  leucorrhcea  is  met  with  at  any 
period  of  life,  but  is  most  common  in  the  young, 
infantile  leueorrhira  almost  always  being  of  this 
variety.  In  cases  of  gonorrhoeal  infection  in  the 
female,  the  vulva  is  usually  the  seat  of  a  profuse 
discharge  which  is  apt  to  become  purulent,  but  it  is 
rarely  confined  to  this  .situation,  spreading  both  into 
the  urethra,  and  upwards  into  the  higher  spheres  of 
the  genital  mucosa. 

2.  Vaginal  LeucorrhCEa. — The  discharge  in 
cases  of  vaginal  leucorrhcea  is  most  frequently  white 
in  appearance,  of  acid  reaction,  and  due  to  a  secre- 
tion from  the  general  surface  of  the  vaginal  mucous 
membrane.  Its  whiteness  is  found,  on  microscopical 
examination,  to  be  owing  to  the  presence  of  quanti- 
ties of  scaly  epithelial  cells,  many  of  which  are 
crowded  with  fatty  particles,  while  others  have  been 
quite  broken  up  in  consequence  of  the  fatty  degene- 


870 


LEUCORRHCEA 


ration.  Sometimes  the  discharge  has  a  more  yel- 
lowish tint,  and  then  it  is  found  to  contain  quan- 
tities of  pus-cells  among  the  epithelial  scales.  In 
the  former  group  of  cases  we  have  to  do  with  a 
simple  catarrhal  condition  of  tlie  vaginal  mucosa  : 
in  the  latter  there  are  red  granulation-like  spots 
scattered  over  the  membrane,  which  has  here  lost 
its  epithelial  covering.  Vaginal  leucorrhoea  is  a 
complaint  to  which  women  are  specially  liable 
during  the  reproductive  period.  The  catarrhal  form 
is  extremely  common  in  young  married  females  ; 
while  the  other  form  occurs  rather  about  the  meno- 
pause, or,  if  occurring  earlier,  is  complicated  with 
some  of  the  other  varieties  of  leucorrhoea.  Apart 
from  specific  causes,  it  may  be  brought  on  by  sexual 
excesses  ;  by  the  presence  of  a  foreign  body,  such 
as  a  pessary  ;  by  a  displaced  uterus  ;  by  a  chill  ; 
or  by  any  condition  that  interferes  with  the  circu- 
lation in  the  pelvis.  In  a  large  proportion  of  cases 
it  is  secondary  to  the  next  variety  of  leucorrhoea. 

3.  Cervical  LeucorrhcBa. — The  discharge 
that  comes  from  the  canal  of  the  cervix  uteri  is 
transparent,  like  unboiled  white  of  egg,  very  tena- 
cious, and  of  alkaline  reaction.  It  may  still  present 
these  characters  as  it  escapes  from  the  pudenda  ; 
but  it  generally  becomes  somewhat  clouded  as  it 
passes  through  the  vaginal  canal,  and  gets  acted 
upon  by  the  acid  secretion  from  the  vaginal  walls. 
Independently  of  this  change  in  the  vagina,  it  is 
sometimes  found  already  more  or  less  opaque  as  it 
lies  within  the  cervical  canal,  and  may  be  seen  of  a 
yellowish  or  greenish  or  reddish  tint  in  various 
cases.  The  clear  cervical  leucorrhoea  is  seen  under 
the  microscope  to  be  made  up  of  a  viscid  magma, 
having  entangled  in  it  large  numbers  of  columnar 
epithelial  cells,  which  have  a  tendency  to  arrange 
themselves  in  rows.  These  are  easily  seen  to  be 
the  ciliated  epithelial  cells  that  cover  the  normal 
mucous  membrane,  but  deprived  for  the  most 
part  of  their  cilia.  They  are  accompanied  by 
smaller  rounded  cells  like  mucous  corpuscles  or 
wandering  cells,  partly  derived  from  the  interior  of 
the  crypts,  and  partly  shed  from  the  general  surface 
from  which  the  epithelium  has  been  removed.  In 
almost  all  cases  some  of  the  epithelial  cells  and 
mucous  corpuscles  are  charged  with  fatty  particles, 
and  surrounded  with  granules,  resulting  from  the 
breaking  down  of  some  of  their  number.  The  more 
turbid  the  fluid,  the  more  the  cells  are  found  to 
have  undergone  such  degeneration  ;  and  where  the 
discharge  is  profuse,  fluid,  and  of  yellowish  colour, 
it  has  more  the  characters  of  a  purulent  fluid  in 
which  the  relatively  few  cylindrical  cells  are  changed 
in  form,  becoming  oval  or  rounded,  and  nearly  all 
reduced  to  a  compound  granular  mass.  The  more 
deeply  tinted  discharges  owe  their  discolouration  to 
the  admixture  of  blood,  the  red  corpuscles  of  which 
can  easily  be  recognised.  Apart  from  the  leucor- 
rhoeas  of  specific  origin,  this  is  the  commonest  of  all 
the  varieties.  It  may  be  found  in  females  of  any 
age,  but  specially  affects  women  during  the  repro- 
ductive period,  and  more  especially  those  who  have 
been  mothers.  We  can  understand  the  special  lia- 
bility of  the  cervix  to  catarrhal  affections,  when  we 
remember  that  all  intra-uterine  discharges  pass 
through  and  may  irritate  it  ;  that  it  is  exposed  to 
damage  during  the  transit  of  the  foetus  in  parturition  ; 
that  vaginal  affections  easily  pass  into  it  by  con- 
tinuity of  structure  ;  and  that  it  may  readily  be  in- 
jured by  foreign  bodies  in  the  vaginal  canal,  or  even 
by  fretting  of  its  orifice  against  the  vaginal  wall  in 


cases  of  displacement  or  excessive  mobility.  It  is, 
besides,  a  favourite  site  for  the  lodgement  of  gono- 
cocci  in  cases  of  '  latent  gonorrhoea.' 

4.  Intra-uterine  Leucorrhcea. — Herealsothe 
discharge  is  transparent,  like  white  of  egg,  and  al- 
kaline in  its  reaction,  but  it  is  more  fluid  than  the 
secretion  from  the  cervical  canal,  and  may  escape 
as  a  clear  liquid  from  the  genital  fissure.  In  cases 
of  long  standing,  more  particularly  where  there 
exists  some  organic  disease  in  the  uterine  parietes, 
the  fluid  becomes  turbid,  purulent,  and  more  fre- 
quently than  in  any  other  variety  of  leucorrhoea 
tinged  with  blood,  even  alternating  with  irregular 
discharges  of  blood.  Under  the  microscope  we  see 
many  cylindrical  epithelial  cells,  not  infrequently 
ciliated,  along  with  groups  of  smaller  cells,  partly 
cylindrical,  partly  rounded,  that  have  been  dis- 
charged from  the  uterine  follicles,  all  embedded  in 
a  mucous  fluid.  Where  the  discharge  is  more  turbid, 
the  epithelial  cells  are  seen  to  be  undergoing  fatty 
degeneration,  and  to  be  accompanied  by  wander- 
ing cells,  pus-globules,  and  crowds  of  free  fatty 
particles.  This  uterine  leucorrhcea  may  be  found  at 
any  period  of  life,  but  as  an  independent  affection 
it  is  found  almost  exclusively  in  virgins  or  young 
married  women,  or  in  women  who  are  ceasing,  or 
have  ceased,  to  menstruate.  In  the  last-named 
class  of  cases  the  cervix  is  often  atrophied,  and  its 
orifices  narrowed  ;  and  the  intra-uterine  secretion 
may  accumulate  for  a  time,  and  be  expelled  with 
some  degree  of  suffering,  and  having  a  foetor  that 
may  raise  a  suspicion  of  cancer.  Most  frequently  it 
is  found  associated  with  cervical  leucorrhcea,  the 
endo-cervical  affection  having  passed  up  to  the 
endometrium,  or,  more  rarely,  vice  versa.  Perhaps 
the  most  frequent  form  of  it  is  found  in  women  who 
are  subject  to  a  leucorrhceal  discharge  before  or  after 
the  menstrual  periods  ;  and  in  the  cases  of  amenor- 
rhoea  where  a  pale  discharge  escapes  at  the  usual 
menstrual  periods,  this  has  its  source  in  the  interior 
of  the  uterus  proper. 

5.  Tubal  Leucorrhcea.  —  Doubtless  some 
small  portion  of  the  fluid  that  escapes  in  certain 
cases  of  leucorrhcea  is  furnished  by  the  Fallopian 
tubes  ;  but  despite  the  elaborate  attempts  of  Hennig 
and  others  to  establish  a  distinction  between  it  and 
the  other  varieties,  it  remains  rather  as  a  subject  of 
pathological  interest  than  of  clinical  importance, 
and  need  not  occupy  us  further  here. 

Diagnosis.  —  The  statements  of  a  patient  in 
regard  to  a  leucorrhceal  discharge  cannot  be  relied  on 
in  establishing  a  diagnosis  as  to  its  source.  If  it  be 
white  and  flaky  we  may  judge  that  it  is  vaginal ;  if 
more  transparent,  and  escaping  in  half-coagulated 
flocculi,  we  may  conclude  that  it  is  cervical ;  while 
a  clear  and  more  continuous  and  fluid  discharge 
would  be  more  justly  referred  to  the  uterus  proper. 
But  it  is  never  safe  to  trust  merely  to  the  appearance 
of  the  discharge  as  it  escapes  from  the  vulva,  for  it 
may  have  become  modified  as  it  lay  in  or  traversed 
some  part  of  the  canal,  or  may  be  compounded  of 
fluids  derived  from  different  surfaces.  The  seat  of 
the  discharge  must  therefore  be  exposed.  In  the 
vulvar  variety  it  suffices  to  separate  the  labia  and 
occasionally  to  expose  the  navicular  fossa  and  the 
orifices  of  the  Bartholinian  ducts,  by  passing  the 
finger  into  the  anus.  The  vaginal  form  of  leucor- 
rhoea requires  for  its  detection  the  use  of  a  speculum, 
duck-bill  or  tubular  ;  and  the  cervical,  one  of  these 
or  a  bivalve  speculum.  For  the  diagnosis  of  intra- 
uterine leucorrhoea  it  is  sometimes  helpful  to  remove 
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some  of  the  fluid  for  microscopical  examination  by 
means  of  a  fine  syringe.  Unless  a  clear  history  of 
infection  can  be  obtained,  or  the  presence  of  gono- 
cocci  verified  by  the  microscope  and  culture,  it  is 
almost  impossible  to  establish  a  distinction  between 
a  gonorrheal  discharge  and  the  simpler  cartarrhal 
leucorrhoea.  In  the  former  there  is  a  very  notable 
tendency  to  spread  through  all  the  contiguous 
mucous  surfaces  ;  and  while  the  vulva  is  likely  to  be 
predominantly  affected  in  acute  attacks,  in  chronic 
cases  the  germs  lodge  more  frequently  in  the  cervix 
or  in  the  Fallopian  tubes. 

Treatment. — In  instituting  our  treatment  of 
leucorrhcea  it  is  of  the  first  importance  to  have  in 
view  the  conslitnlional  condition  of  the  patient  ;  to 
use  means  to  counteract  any  diathetic  tendency — 
tubercular,  strumous,  or  syphilitic  ;  and  to  raise  as 
far  as  possible  the  general  standard  of  the  patient's 
health,  by  the  administration  of  tonics  and  the  en- 
forcement of  a  suitable  diet  and  regimen.  It  is 
partly  in  this  way  that  a  change  of  residence  is  often 
useful  ;  and  in  making  a  change,  it  is  well  for  the 
patient  to  go  to  some  of  the  spas,  such  as  Ems  or 
Kissingen,  the  waters  of  which  are  helpful  in  re- 
ducing congestions  and  catarrhs  of  the  pelvic  viscera. 
In  young  women  of  relaxed  habit  of  body,  it  may  be 
enough  to  prescribe  quinine  and  iron  or  arsenic,  and 
the  daily  use  of  a  cold  sponge  bath  ;  and  in  infantile 
leucorrhoea,  cod-liver  oil  and  iron  should  be  ad- 
ministered. 

In  the  great  majority  of  cases  of  leucorrhcea  some 
kind  of  local  treatment  becomes  an  absolute  neces- 
sity. Sometimes  it  is  enough  to  pay  strict  attention 
to  cleanliness,  washing  the  pudendal  surfaces  with  a 
soft  sponge,  or  syringing  the  vaginal  canal  with 
tepid  water  ;  and  even  when  astringent  applications 
are  to  be  made,  the  surfaces  should  first  be  subjected 
to  a  detergent  stream  of  water.  Where  there  is 
marked  congestion  of  the  uterus  it  is  best  to  make 
the  injections  with  hot  water,  and  to  keep  the 
stream  passing  through  the  vagina  for  at  least  five 
minutes  at  a  time  ;  the  immediate  relaxation  of  the 
blood-vessels  and  hyperemia  being  followed  by  con- 
traction of  their  walls,  which  favours  the  cessation 
of  the  discharge.  The  astringents  most  serviceable 
for  checking  vulvar  and  vaginal  leucorrhceas  are 
alum,  aluminated  iron,  acetate  of  lead,  sulphate  of 
copper,  sulphate  of  zinc,  borax,  and  infusions  of 
oak-bark,  matico,  and  other  vegetables  charged 
with  tannin.  They  are  best  applied  in  the  form  of 
an  injection  with  a  Iligginson's  syringe,  having  a 
vaginal  nozzle  attached  to  it  ;  or  of  a  douche  through 
a  long  india-rubber  tube,  with  a  stop-cock,  for  regu- 
lating the  flow,  fitted  close  to  a  glass  vaginal  nozzle, 
and  the  other  extremity  opening  into  a  wide  recep- 
tacle, or  fitted  to  a  filter  or  pitcher  into  which  the 
fluid  is  poured.  Where  there  is  a  difficulty  in  using 
the  injection,  and  where  it  is  desirable  to  keep  up  a 
more  prolonged  application  of  the  medicament,  it 
may  be  introduced  into  the  vagina  in  the  form  of 
pessaries  made  with  cacao-butter  or  with  gelatine. 
Topical  applications  to  the  canal  of  the  cervix  and 
cavity  of  the  uterus  ought  always  to  be  made  through 
the  speculum,  and  without  such  applications  it  is  a 
hopeless  task  to  undertake  the  cure  of  cervical 
leucorrhcea.  Here,  more  concentrated  or  more 
powerful  astringents  or  escharotics  become  neces- 
sary. Nitrate  of  silver  in  the  form  of  a  stick  of 
caustic  is  easily  applied,  but  its  repeated  application 
will  lead  to  mischief.  Zinc-alum,  dried  sulphate  of 
zinc,  sulphate  of  copper,  perchloride  of  iron,  or 


tannin  may  be  introduced,  in  the  forjii  of  rods  or 
arrows  made  with  starch  and  gum.  If  a  uterine 
sound  or  stilette  be  dipped  in  water  and  a  thin  film 
of  cotton  wadding  wrapped  round  the  point  to  the 
length  of  about  two  inches,  the  adherent  mucus 
can  be  cleared  away,  and  the  same  or  another  sound 
mounted  with  wadding  can  be  charged  with  fuming 
nitric  acid,  the  acid  nitrate  of  mercury,  strong 
carbolic  acid,  a  solution  of  perchloride  of  iron,  tinc- 
ture of  iodine,  or  iodised  phenol,  and  carried 
through  the  speculum  along  the  cervical  canal.  In 
iiitra-iiterine  leucorrhcea  it  becomes  necessary  to 
carry  the  application  right  up  in  the  same  way  to  the 
interior  of  the  uterus.  It  is  usually  best  to  begin 
with  one  of  the  stronger  liquids,  apply  it  a  few  days 
after  a  menstrual  period,  and  fjllow  it  up  with 
applications  of  iodine.  So  long  as  the  stilette  or 
sound  with  the  dry  wadding  passes  easily  through 
the  OS  internum,  it  is  usually  necessary  to  continue 
from  time  to  time  the  intra-uterine  application. 

Alexander  Russell  Simpson. 

LEUKERBAD  (LoiicHE),  in  Switzepland.— 
Thermal  earthy  waters.    Sec  Mineral  Waters. 

LEVICO,  in  the  Trientino,  Austr'ia. — Ar- 
senical sulphate  -  of -iron  waters.  See  Mineral 
Waters. 

LEYDEN  S  CRYSTALS.— Charcot-Ley- 
den's  Crystals. 

LICE,  Diseases  due  to. — See  Pediculus. 

LICHEN  — secondary   signification — an 

eruption). — This  term  was  used  by  the  old  writers 
to  signify  a  large  group  of  diseases  usually  distin- 
guished by  the  appearance  of  a  papular  eruption. 
A  more  correct  knowledge  of  their  fetiology  has, 
however,  resulted  in  the  reclassification  of  many  of 
these  diseases.  Thus,  Lichen  urticatus  is  now  rele- 
gated to  the  true  urticarial  group  ;  while  Lichen 
simplex  and  Lichen  agrius  are  known  to  be  stages 
in  the  development  of  eczematous  and  other  diseases. 
There  remains  only  the  disease  now  usually  termed 
Lichen  planus.  Two  or  three  other  conditions  in 
common  parlance  still  retain  the  name,  and  will  be 
referred  to  later. 

Lichen  planus  (Sy.\ON.  :  Lichen  ruler)  is  a 
disease  characterised  by  an  eruption  of  small  papules, 
caused  by  the  presence  of  infiltrating  cells  of  inflam- 
matory character  in  the  upper  layers  of  the  cutis, 
with  certain  changes  in  the  epidermis  and  neigh- 
bouring structures.  The  papules  develop  slowly, 
and  the  infiltrating  cells  show  no  tendency  to  rapid 
degeneration  or  to  suppuration.  In  consequence, 
the  disease  is  usually  of  long  duration,  and  is  limited 
in  distribution.  Occasionally  its  course  is  acute, 
and  the  eruption  universal.  The  papules  when  first 
seen  are  minute,  slightly  raised,  sharply  defined, 
and  separate  one  from  the  other.  As  they  increase 
in  size  (up  to  about  5  millimetres  in  diameter)  their 
angular  outline,  just  noticeable  in  the  earlier  stage, 
becomes  more  marked  ;  thus,  in  the  fully  developed 
discrete  papule,  the  shape  is  distinctly  polygonal. 
The  top  of  the  papule  as  a  rule  becomes  flat,  and 
frequently  shows  a  smooth  polished  surface,  with  a 
small  depression  corresponding  to  a  hair-follicle  or 
sweat-duct.  When  this  is  the  case  the  mouth  of 
the  hair-follicle  becomes  filled  with  a  plug  of  epi- 
thelium, which  often  projects  as  a  conical  peg  from 
the  surface  of  the  papule.    By  this  means  the 
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papule  of  the  disease  occasionally  has  an  acuminate 
shape,  and  in  certain  stages  and  certain  cases 
the  acuminate  variety  of  papule  is  common.  In 
course  of  time  the  epithelial  plug  in  the  follicle  falls 
out,  and  a  central  depression  is  left,  which  is  a  very 
characteristic  feature  of  the  plane  papule.  These 
acuminate  papules  serve  to  emphasise  the  close  re- 
lationship between  lichen  planus  and  the  rare 
disease  known  as  Pityriasis  rubra  pilaris  (Dtwexgie) 
in  this  country,  and  as  Lichen  ruber  acuminatiis  by 
German  observers. 

The  colour  may  be  scarcely  different  from  the 
surrounding  skin,  but  usually  the  papules  are  a 
characteristic  tint  of  purple  or  red,  which  varies 
with  the  acuteness  of  the  process  and  the  natural 
complexion  of  the  patient.  The  eruption  may 
appear  on  any  part  of  the  body,  but  is  often  espe- 
cially marked  on  the  flexor  surfaces  of  the  forearm 
and  vi^rist,  in  the  neighbourhood  of  the  knee,  and 
on  the  shin.  Early  and  slight  manifestations  of  the 
disease  may  be  specially  easily  identified  where  the 
skin  is  fine  and  free  of  hair.  The  cutaneous  papules 
tend  to  become  capped  with  a  fine  scale  of  de- 
squamating epithelium,  and  this  feature  of  scaliness 
becomes  more  evident  as  the  disease  becomes 
chronic,  and  as  the  papules  coalesce  to  form 
patches. 

The  eruption  is  frequently  seen  on  the  buccal 
mucous  membrane,  producing  greyish-white  points 
and  streaks  on  the  inner  surface  of  the  cheeks  and 
lips,  and  leucoplakia  of  the  tongue. 

The  subjective  symptoms  vary  widely.  The  dis- 
comfort, if  any,  is  generally  slight  ;  but  sometimes 
the  sensations  of  burning,  itching,  and  tingling  may 
be  so  severe  as  to  threaten  the  life  or  mental  condi- 
tion of  the  sufferer. 

The  disease  is  rare  before  the  age  of  twenty. 
Chronic  lesions  may  be  found  in  extreme  old  age. 
It  seems  to  affect  both  sexes  fairly  equally.  It  is 
supposed  to  show  a  special  preference  for  persons 
of  the  educated  and  leisured  classes,  and  for  those 
with  neurotic  tendencies. 

The  cause  of  lichen  planus  is  uncertain.  Some 
regard  it  as  of  toxasmic,  others  of  nervous  origin. 

Three  varieties  may  be  recognised  :  — 

1.  Actite  lichen  plajnis. — The  disease  occasio- 
nally occurs  as  an  acute  eruption,  appearing  rapidly 
over  the  whole  surface  of  the  body.  Along  with 
the  eruption  of  the  characteristic  papules  there  is  a 
considerable  amount  of  general  erythema.  The 
papules  may  coalesce  to  form  small  rounded  patches 
or  rings,  but  do  not  give  rise  to  sheets  or  thickened 
patches  of  disease.  The  erythema  soon  disappears 
and  the  papules  flatten  out  and  are  absorbed,  leav- 
ing slightly  pigmented  spots,  which  in  their  turn 
also  vanish.  The  whole  course  of  such  an  attack 
may  last  for  three  or  four  months  ;  local  patches  of 
the  eruption,  especially  on  the  extremities,  remain- 
ing for  a  little  longer.  This  type  of  the  disease 
appears  to  occur  most  commonly  in  young  persons, 
and,  in  spite  of  the  rapidity  of  appearance  and 
large-amount  of  the  eruption,  the  discomfort  may 
be  very  slight.  The  pruritus  and  irritation  of  the 
skin  depend  greatly  on  the  general  health  and 
nervous  condition  of  the  patient. 

2.  Chronic  lichen  plaints.  — -The  majority  of  the 
cases  run  a  more  chronic  course.  Certain  areas  of 
the  body  are  specially  liable  to  become  affected, 
such  as  the  forearms,  the  thighs,  the  legs,  the 
back,  and  abdomen,  but  usually,  in  addition,  a 
number  of  papules  are  disseminated  over  the  body, 


though  these  may  be  so  insignificant  as  readily  to 
escape  notice.  In  the  areas  specially  selected  by 
the  eruption  in  any  individual  case  the  lesions  tend 
to  coalesce,  and  thus  to  give  rise  to  patches  of 
eruption  sometimes  reaching  several  inches  in  dia- 
meter. In  such  cases  the  purple  or  livid  areas  of 
the  disease,  slightly  raised  above  the  surface,  tra- 
versed by  the  natural  lines  of  '  skin-cleavage '  ex- 
aggerated by  the  eruption,  and  covered  by  numerous 
fine  greyish -white  scales,  are  very  characteristic. 
In  other  cases  the  eruption  appears  in  ringed  or 
circinate  figures,  while  in  others  a  distinctly  linear 
distribution  is  observed.  The  lines  of  eruption  are 
frequently  the  lines  of  pressure  of  garments,  &c.,  or 
of  injury  to  the  skin  by  scratching. 

3.  Lichen  planus  verrucosus. — When  the  disease 
is  markedly  localised  the  coalescence  of  the  chronic 
papules,  the  thickening  of  the  cutis,  and  the  in- 
crease of  the  horny  epithelium  give  rise  to  the 
variety  of  the  disease  known  as  liypertrophic  lichen 
planus  or  lichen  planus  verrucosus.  This  form  is 
usually  found  on  the  extremities,  especially  on  the 
legs.  The  peculiarly  tinted  dry,  thickened,  and 
scaly  patches  of  eruption  are  easily  recognisable. 
There  may  be  observed  in  nearly  every  case  out- 
lying individual  papules  of  the  eruption  presenting 
the  characteristic  flat-topped  appearance ;  these 
serve  to  distinguish  the  disease  in  case  of  doubt. 

The  disease  occasionally  becomes  widely  diffused, 
and  is  then  difficult  to  distinguish  without  critical 
examination  from  severe  cases  of  general  psoriasis, 
and  shares  with  this  disease  the  unfortunate  liability 
to  degenerate  into  one  of  the  secondary  forms  of 
general  exfoliative  dermatitis.  The  disappearance 
of  the  eruption  is  followed  by  pigmentation,  some- 
times so  dense  as  to  give  rise  to  a  slate-brown  or 
sepia  discolouration  of  the  affected  part,  even  in  cases 
in  which  no  arsenic  has  been  administered.  The 
pigmentation  gradually  disappears,  but  may  remain 
for  years  after  the  lesions  have  vanished  ;  this  is  one 
of  the  most  characteristic  features  of  the  disease. 
It  is  not  very  uncommon  to  find  atrophic  points 
and  patches  as  the  sequel  of  an  erujjtion  of  hchen 
planus. 

A  form  of  disease  probably  allied  to  the  diffuse 
form  of  lichen  planus,  showing  areas  of  erythema 
differing  in  intensity  with  papular  lesions,  has  been 
described  under  the  title  of  Lichen  variegatus 
[Parakeratosis  variegata,  Unna),  and  is  under  in- 
vestigation at  the  present  time. 

Histology. — The  most  noticeable  lesion  occurs 
in  the  cutis,  and  consists  of  dense  collections  of 
mesoblastic  cells  occupying  chiefly  the  upper 
papillary  layers.  These  cells  are  about  the  size  of 
leucocytes,  and  consist  of  a  single  nucleus,  with  a 
small  surrounding  border  of  protoplasm.  They 
degenerate  and  disappear  slowly,  and  may  possibly 
be  converted  into  ordinary  connective-tissue  cells. 
Along  with  these  cells  are  others  resembling  leu- 
cocytes, showing  a  tendency  to  fragmentation  of 
nuclei  and  rapid  disintegration  of  the  cell.  The 
cellular  infiltration  is  densest  in  a  group  of  papillae 
immediately  underlying  the  centre  of  the  papule, 
and  extends  in  gradually  diminishing  lines  and 
streaks  along  the  cutaneous  vessels  into  the  sur- 
rounding cutis.  The  lymph-spaces  are  widened, 
and  there  is  a  certain  amount  of  dilatation  of  the 
blood-vessels  with  consequent  oedema.  The  changes 
in  the  epithelium  are  not  so  marked,  and  consist 
chiefly  of  a  tendency  to  overgrowth  of  the  cells  of 
the  rete  mucosum.    The  stratum  granulosum  is  as 
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well  defined  or  even  thicker  than  normal,  and  in  the 
chronic  varieties  the  horny  layers  are  also  thicker, 
producing  the  hyperkeratosis  so  characteristic  in 
lichen  planus  verrucosus.  As  a  result  of  the 
thickening  of  the  cutis,  and  the  formation  of  a  firm 
ijverlying  horny  layer  of  epithelium,  the  surface  of 
the  papule  becomes  flat,  and  develops  the  polished 
surface  of  the  typical  pajiules  of  lichen  planus. 

Prognosis. — The  prognosis  of  cases  of  lichen 
planus  is  nearly  always  good.  In  the  acute  cases 
recovery  is  often  rapid,  and  in  the  course  of  a  few 
weeks  pigmentation  only  is  left  in  the  positions  of 
lesions.  In  the  chronic  and  localised  variety  on  the 
(jther  hand,  especially  of  the  verrucose  type,  the 
duration  of  circumscrilDed  patches  is  indefinite. 

Treatment. — Local. — The  first  indication  is  to 
.allay  local  irritation.  For  this  purpose  anti- 
pruritic remedies,  such  as  carbolic  acid,  resorcin, 
t\:c. ,  as  local  applications  are  useful.  The  com- 
Ijination  of  mercury  with  anti-pruritics  of  this  class 
is  often  advisable,  as  this  drug  appears  to  promote 
the  absorption  of  the  lesions.  In  acute  forms  of 
the  disease  the  use  of  lotions  of  the  glycerine  of  the 
subacetate  of  lead,  5  per  cent,  to  10  per  cent.,  with 
I  per  cent,  to  2  per  cent,  of  added  carbolic  acid, 
are  useful  in  the  first  stage  of  treatment.  Later, 
when  the  disease  becomes  localised,  the  use  of  an 
ointment  or  paste  containing  the  remedies  indicated, 
either  as  an  inunction  or  as  a  covering  to  the 
patches  of  disease,  is  of  more  value.  For  this 
purpose  the  following  ointment  may  be  used  :  Car- 
bolic acid,  4  parts  ;  perchloride  of  mercury, 
.J— I  part  ;  zinc  ointment,  to  100  parts.  If  much 
scaliness  is  present  the  use  of  salicylic  acid  or 
resorcin  is  to  be  recommended.  Other  remedies 
of  service  are  the  liquor  picis  carbonis,  oil  of  cade, 
oleum  rusci,  the  salts  of  mercury  such  as  am- 
nioniated  mercur}',  and  sulphur.  When  the  condi- 
tion of  lichen  verrucosus  is  attained,  more  severe 
local  measures  must  be  used  to  remove  the  horn}' 
epithelium.  For  this  purpose  thorough  washing  of 
the  patches  with  a  lotion  of  soft  soap  and  alcohol,  or 
the  application  of  strong  ointments  or  plasters  of  sali- 
cylic acid,  should  be  employed.  After  the  removal  of 
the  epithelium,  milder  treatment  by  means  of  the  re- 
medies already  mentioned  maybe  adopted.  In  the 
most  chronic  and  warty  patches  much  benefit  is 
obtained  by  light  curetting  or  scarification,  or  even 
by  gentle  cauterisation  of  the  patches. 

Internal  treatment  is  often  necessary,  and  should 
in  nearly  all  cases  be  of  tonic  character.  Change 
of  air  and  relief  from  wearing  occupations  are  to  be 
advised.  Such  persons  benefit  from  the  judicious 
use  of  specially  prepared  foods,  digestive  tonics, 
cod-liver  oil,  and  iron.  Phenazone  and  other  allied 
remedies  are  of  value  in  the  treatment  of  patients 
suffering  from  nervous  excitement  and  irritaljility  of 
the  skin.  Two  drugs  have  been  much  used  on 
account  of  their  supposed  specific  effect  on  the 
disease,  namely,  arsenic  and  mercury.  Of  these, 
arsenic  is  of  little  value.  On  the  other  hand,  the 
judicious  use  of  mercury  in  the  form  of  small  and 
Irequent  doses  of  the  perchloride  seems  to  have  a 
distinct  effect,  both  in  the  cure  of  acute  cases,  and 
in  aiding  the  resolution  of  the  chronic  lesions. 

Lichen  Circumscriptus.— A  name  applied  to 
a  circinate  and  papular  eruption  occurring  on  the 
trunk.  It  is  one  of  the  forms  assumed  by  seborrhoea 
corf)oris  or  dermatitis  seborrhoica. 

Lichen  Pilaris.— The  name  apphed  to  a  pa- 
pular eruption  affecting  the  hair-follicles,  especially 


in  children,  the  lesions  of  which  are  frequently 
grouped  and  surmounted  by  horny  spines  of  con- 
siderable length.  The  term  L.  spinulosus  is  also 
applied  to  this  condition.  It  is  a  rare  disease,  and 
should  not  be  confused  with  the  slightly  inflamma- 
tory hyperkeratosis  of  hair-follicles  common  on  the 
external  surfaces  of  the  arms  and  thighs,  especially 
in  those  suffering  from  slight  xerodermia,  to  which 
the  name  has  occasionally  been  given,  and  which  is 
also  known  as  keratosis  pilaris. 

Lichen  Urticatus. — A  common  eruption  in 
childhood,  and  probably  the  result  of  urticaria. 

James  Galloway. 

Lichen  Scrofulosus.  —  Synon.  :  Lichen 
Scrofulosorum. — The  name  lichen  scrofulosus  has 
been  given  to  an  eruption  of  somewhat  infrequent 
occurrence,  characterised  by  the  evolution  of  nume- 
rous lindolent  miliary  papules,  due  to  a  folliculitis 
of  little  intensity,  disseminated  or  usually  with  a 
strong  tendency  to  group  in  clusters,  wdiich  may 
be  arranged  in  crescents  or  circles.  The  erup- 
tion may  be  copious  or  scanty,  and  then  easily 
escapes  recognition.  The  favoured  sites  are  the 
flanks  and  sides  of  the  abdomen,  but  other  parts  of 
the  trunk,  and  even  the  limbs,  may  be  involved. 
The  colour  of  the  papules  is  reddish  from  the  in- 
flammatory congestion,  but  when  the  latter  subsides 
a  tawny  hue  results,  or  some  temporary  pigmenta- 
tion or  slight  atrophy  is  left.  Well-formed  papules 
are  more  or  less  rounded  or  conical,  but  in  involu- 
tion become  flat-topped.  It  should  be  noted  also 
that,  like  other  follicular  papules,  tiny  spines  may 
project  ;  that  occasionally  the  composite  character 
of  the  patches  may  be  obscured  by  a  degree  of 
scaling  ;  and  that  some  acneiform  papules  may  be 
intermixed  with  the  simple  papules.  The  eruption 
is  somewhat  capricious,  appearing  suddenly,  and 
sometimes  disappearing  rapidly  when  the  patient  is 
placed  under  favourable  conditions.  It  is  an  affec- 
tion for  the  most  part  of  childhood. 

The  association  of  this  eruption  with  tubercular 
lesions  of  various  kinds  is  very  striking.  Histo- 
logical research  discloses  an  architecture  which  is 
extremely  suggestive  of  tuberculosis,  and  the  pre- 
sence of  tubercle-bacilli  has  been  noted.  A  local 
reaction  has  been  observed  after  tuberculin-injections, 
and  there  is  some  evidence  that  inoculation  of  the 
papules  into  animals  may  produce  tuberculosis. 
Such  evidence  has  rather  displaced  the  old  theory 
that  the  eruption  was  the  outcome  of  some  cachexia, 
which  was  suggested  by  the  multitude  of  papules, 
the  benignity  of  the  eruption,  the  absence  of  any 
local  infective  progression,  and  the  capricious 
behaviour  of  the  eruption.  There  is  still  some 
difference  of  opinion  as  to  whether  the  eruption  is 
due  to  the  presence  in  loco  of  tubercle-bacilli  of 
feeble  infective  power  or  to  the  circulation  of  toxins 
in  the  blood  from  some  tuberculous  focus. 

Diagnosis.— This  eruption  has  to  be  distin- 
guished from  the  other  minute  papular  eruptions 
developed  in  connection  with  the  follicles,  but  the 
combination  of  symptoms  set  forth  will  generally 
serve  to  make  the  distinction.  Three  eruptions 
may  be  specially  mentioned  :  (i)  a  rare  affection  of 
childhood — the  Lichen  spinulosus  of  Devergie — in 
which  a  few  symmetrical  clusters  of  follicular 
papules  are  localised  on  various  points  of  predilec- 
tion, such  as  the  hips,  shoulders,  and  back  of  the 
neck  ;  (2)  the  disseminated  follicular  papules  of 
'eczema  seborrhoicum  ; '  and  (3)  the  papular  clus- 
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tered  eruption  of  acquired  syphilis,  which  is  very 
rare  in  childhood. 

Treatment. — This  must  be  directed  to  the 
promotion  of  the  general  nutrition  of  the  patient  by 
such  dietetic,  hygienic,  and  medicinal  or  surgical 
measures  as  will  serve  to  cure  or  remove  any  tuber- 
culous foci  and  prevent  infection.  Cod-liver  oil 
internally  and  as  inunctions  has  been  especially  re- 
commended. T.  CoLCOTT  Fox. 

LIEBENSTEIN,    in     Saxe  -  Meiningen.— 

Chalybeate  waters.    See  Mineral  Waters. 

LIENTERIC  [Xiios,  smooth;  and  eurepoi,  the 
intestine). — A  form  of  diarrhoea  in  which  the  stools 
contain  much  undigested  food,  in  consequence  of 
its  having  passed  rapidly  along  the  alimentary  canal. 
See  DiARRHGiA  ;  and  Stools. 

LIFE-ASSURANCE.— The  great  extension  of  life- 
assurance  of  late  years  has  placed  the  solution  of  im- 
portant questions  involving  large  financial  operations 
within  the  range  of  the  daily  work  of  the  medical  prac- 
titioner. It  is  important,  therefore,  that  his  duties 
and  the  nature  of  the  knowledge  required  of  him 
should  be  defined.  We  shall  dwell  briefly  on  the 
nature  of  life-assurance,  and  point  out  the  rules 
which  should  guide  the  medical  adviser  of  a  life- 
assurance  office  in  forming  an  opinion.  We  shall 
then  consider  the  principal  agents  which  modify 
the  duration  of  human  life,  and  their  bearing  on  the 
questions  submitted  to  us.  Life-assurance  is  a  con- 
tract of  indemnity.  The  amount  of  the  indemnity  to 
be  paid  on  death  is  fixed  by  each  individual  accord- 
ing to  his  means  or  wishes,  and  the  company  engages 
to  pay  the  sum  when  life  fails  or  under  other  con- 
ditions, in  consideration  of  an  annual  or  other  pay- 
ment or  premium  so  long  as  the  contract  lasts. 

Irrespective  altogether  of  health,  the  risk  under- 
taken by  the  company  is  greater  or  less  according 
to  the  variation  in  two  factors:  (i)  the  age  of  the 
life  to  be  assured  ;  (2)  the  duration  of  the  term  of 
assurance.  The  premium  required  for  an  assurance 
on  a  life  aged  forty  is  greater  than  that  for  a  life 
aged  twenty  ;  and  again  the  premium  for  an  as- 
surance over  the  years  of  life  from  forty  to  sixty  is 
greater  than  that  for  an  assurance  from  forty  to  fifty 
only.  As  the  premium  is  calculated  on  the  assump- 
tion that  the  proposer  has  a  chance  of  surviving  to 
the  extreme  limit  of  life,  it  is  obvious  that  the 
company  ought  to  insure  at  the  ordinary  rate  of 
premium  such  lives  only  as  have  the  best  chance  of 
attaining  to  old  age,  or,  as  they  are  called,  Jirsi- 
class  lives.  Hence  lives  coming  under  any  of  the 
following  classes  must  be  discarded  from  the  first- 
class  standard  : — 

1.  Lives  not  possessed  of  sufficient  vital  power  to 
afford  them  the  possibility  of  attaining  old  age. 
This  will  include  persons  who  have  shown  a  tendency 
to  certain  diseases  which  will  develop  later  on  in 
life,  as  gout,  rheumatism,  &c. 

2.  Lives  whose  family  history  discloses  a  tendency 
to  early  death. 

3.  Lives  whose  place  of  residence  or  occupation 
has  a  more  than  usual  effect  on  life,  or  involves 
peculiar  hazards. 

Generally,  lives  which  fall  short  of  the  highest 
standard  in  respect  of  one  out  of  these  three  condi- 
tions may  often  be  accepted,  but  if  they  fail  of  the 
highest  level  in  more  than  one  condition,  they 
must  be  excluded.  The  ideal,  therefore,  which 
the  medical  examiner  should  set  before  himself  as 


constituting  a  first-class  life,  is  the  exclusion  of  these 
three  conditions. 

The  tables  oi  expectation  of  life  put  before  medi- 
cal examiners,  which  are  deduced  from  the  In- 
stitute of  Actuaries'  Hm  tables,  and  are  based  on 
the  mortality  of  healthy  males  whose  lives  had  been 
assured  with  twenty  British  life-offices,  are  often 
misunderstood.  Expectation  of  life  indicates  the 
average  number  of  years  which  is  lived  by  all  per- 
sons of  a  common  age,  from  that  age  up  to  the  ex- 
tremity of  life.  The  total  number  of  years  that  will 
in  the  aggregate  be  lived  by  a  group  of  persons  of 
the  same  age,  divided  by  the  number  in  the  group, 
gives  the  'expectation.' 

The  medical  examiner  is  for  the  time  being  the 
retained  adviser  of  the  office  which  employs  him. 
Any  medical  man  may  decline  to  act  for  a  company, 
but,  if  he  has  accepted  a  fee,  he  is  bound  to  con- 
sider their  interests  as  of  primary  importance,  and 
his  relations  with  his  patient  as  secondary.  He  should 
not,  therefore,  allow  himself  to  be  swayed  by  motives 
of  personal  friendship,  or  because  he  is  or  has  been 
the  ordinary  attendant  of  the  proposer.  Generally 
speaking,  it  is  not  judicious  to  employ  the  ordinary 
medical  attendant  of  a  proposer  to  report  for  an 
office,  but  it  is  often  necessary  to  obtain  his  evidence 
confidentially,  and,  unless  he  decline  to  act,  he  is 
bound  not  to  withhold  any  information  he  may  have 
regarding  the  health,  habits,  or  family  history  of 
the  life.  Every  examiner  should  be  aware  that  his 
report  and  opinion  are  necessarily  submitted  to  the 
physician  of  the  company,  and  thus  a  greater  accu- 
racy in  the  use  of  medical  terms  will  often  be 
observed. 

The  examiner  will  have  an  interview,  always 
private,  with  the  proposer,  who  should  not  be 
accompanied  by  any  one.  The  wife  may  ask  that 
her  husband  or  friend  shall  be  present,  but  this  is 
not  advisable.  Persons  of  either  sex  are  always 
more  frank  when  alone  with  their  doctor.  There 
may  indeed  be  ailments  kept  secret  even  from  a 
wife  or  husband,  or  former  events  in  life  bearing 
on  health,  which  would  not  be  revealed  in  the  pre- 
sence of  a  third  party.  It  is  scarcely  necessary  to 
advise  that  the  utmost  courtesy  and  quietness  of 
manner  should  be  observed,  and  the  proposer 
placed  at  his  ease  as  much  as  possible.  A  deterrent 
inquisitive  manner  is  apt  to  give  rise  to  prevari- 
cations or  concealment  in  the  replies  given. 

An  inquiry  into  the  functions  of  the  body  is  often 
resented  when  put  abruptly,  but  the  writer  has 
never  failed  to  obtain  all  necessary  information  by 
a  quiet  questioning.  He  is  in  favour,  however,  of 
direct  questions,  plainly  spoken  out,  especially  with 
women  ;  but  many  questions  of  the  kind  are  to  be 
avoided. 

Regarding  temperance,  it  is  generally  useless  to 
put  the  question  directly  to  a  proposer.  His  esti- 
mate of  what  constitutes  excess  may  not  be  yours. 
His  opinion  of  his  own  habits  may  be  comparative 
as  regards  his  neighbour,  and  he  may  be  a  dram- 
drinker  (the  worst  form  of  excess)  yet  never  '  get 
drunk  '  !  It  is  well  to  approach  the  subject  with 
inquiry  as  to  his  hours,  habits,  neighbourhood,  and 
society,  and  thus  elicit  both  his  favourite  drink, 
and  how  often  it  is  taken. 

The  proposer  being  placed  in  a  good  light,  the 
examiner  will  notice  his  general  build,  corpulence 
or  otherwise.  The  face  and  hands  will  especially 
occupy  him.  The  face  may  indicate  intemperance, 
sensual  habits,  or  nervous  excitability.    It  should 
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be  neither  pale  nor  flushed,  free  from  blotches,  and 
the  nose  not  unduly  red.  The  drunkard's  nose, 
protuberant,  granulated,  and  rosy  at  the  end,  is 
often  associated  with  a  blear-eyed  state  of  the 
eyelids.  There  are  some  forms  of  skin-afifection 
which  simulate  it,  but  the  practised  eye  will  dis- 
criminate the  chronic  effects  of  alcohol  which,  by 
impairing  the  elasticity  of  the  capillaries,  has  given 
rise  to  the  nose  here  indicated.  A  flushed  state  of 
the  mate  may  lead  us  to  suspect  phthisis  ;  while 
redness  of  the  cheeks  composed  of  permanently 
dilated  blood-vessels,  together  with  a  velvety 
integument  exuding  sebaceous  matters,  always 
caused  Brinton  to  suspect  kidney-disease. 

The  hand  affords  evidence  of  various  kinds,  and 
its  form,  colour,  and  nails  should  always  be  re- 
garded. We  may  thus  detect  gouty  thickening  ; 
or,  from  the  clubbed  state  of  the  fingers  and  incur- 
vated  nails,  be  enabled  to  detect  chronic  phthisis, 
or  old  pleuritic  or  pericardial  disease.  The  tongue 
should  be  examined,  not  only  as  regards  its  being 
furred,  fissured,  moist,  or  dry,  but  also  for  ulcers  or 
growths,  which,  if  present,  should  always  be  exa- 
mined by  pressure  of  the  fingers.  The  throat  may 
also  give  evidence  of  present  or  old  syphilitic  ulcera- 
tion. The  gums  may  present  the  blue  line  of  lead- 
poisoning,  or  the  dark-red  line  of  phthisis.  The 
gait,  nervousness  of  manner,  twitching  of  muscles, 
inability  to  walk  straight,  peculiarities  of  the  eye- 
balls and  facial  muscles,  or  other  symptoms,  will 
betray  some  deep-seated  affection  of  the  nerve- 
centres,  and  the  patellar  reflex  should  be  examined 
if  any  suspicions  arise.  Tremblings  or  shakiness  of 
handwriting  may  indicate  alcoholism,  or  abuse  of 
tea  or  of  smoking. 

The  teeth  may  be  deficient  or  carious,  and  their 
condition  is  often  a  good  test  of  general  health. 
The  notched  teeth  of  syphilis  should  always  be 
looked  for.  Finally,  the  whole  aspect  of  a  man 
should  be  noted,  as  conveying  that  he  is  robust, 
hearty,  and  vigorous,  well  developed  in  muscle  of 
chest  and  limbs,  or  puny  and  weak,  with  loose 
tissues  and  flabby  muscles. 

The  chief  duties  of  the  medical  examiner  are  to 
ascertain  with  precision  : — 

(i)  The  family  history  of  proposer  ;  (2)  his  pa^t 
history  ;  (3)  his  present  state  of  health  ;  and  (4)  his 
habits. 

1.  The  family  history  is  to  include  not  only  his 
parents,  brothers  and  sisters,  and  grandparents,  but 
the  health  and  ages  at  death  both  of  them  and  their 
descendants  collateral  to  proposer — that  is,  of  uncles, 
aunts,  and  first-cousins.  These  facts  need  not  all 
be  recorded  in  the  report  paper  supplied  by  the 
office,  but  their  elucidation  often  enables  the 
examiner  to  form  an  opinion  as  to  the  eligibility  of 
a  life  where  any  taint,  as  consumption,  gout,  or 
cancer,  exists  in  one  generation.  In  case  of  deceased 
parents,  brothers,  and  sisters,  the  exact  causes  of 
death  should  be  given.  If  these  are  unknown  it  is 
important  to  state  any  facts  concerning  the  sym- 
ptoms and  duration  of  the  fatal  illness  which  may 
enable  an  approximately  accurate  conclusion  to  be 
drawn. 

2.  The  past  histo'ry  of  a  proposer  will  occupy  us 
with  much  care.  He  is  bound  to  tell  us  whether  he 
has  ever  had  any  serious  ailment  ;  but,  as  memory 
is  fallacious,  the  direct  questions  which  are  found 
in  every  form  of  medical  report  issued  by  the  offices 
are  to  be  put.  It  will  be  convenient  then  to  ask  in 
detail  whether  he  has  had  symptoms  of  diseases 


affecting  the  chest,  head,  and  abdomen,  or  any 
disorder  of  a  general  kind,  as  fevers  ;  and  young 
men  should  be  asked  plainly  about  syphilis. 

Inquiry  should  be  made  as  to  former  residence  in 
an  unhealthy  climate,  or  at  any  special  place  on 
account  of  defective  health  ;  also  whether  proposer 
has  had  any  medical  attendant,  and,  if  so,  for  what. 

3.  The  present  state  of  health  is  then  to  be  ascer- 
tained, and  a  careful  examination  made  of  chest 
and  abdomen.  We  cannot  insist  too  strongly  on 
the  necessity  for  uncovering  the  chest.  Without 
this,  percussion  cannot  be  practised,  the  expansion, 
the  movements,  and  alterations  in  the  walls,  caused 
by  congenital  malformation  or  by  former  disease, 
as  pleurisy  and  phthisis,  must  escape  notice.  The 
heart-sounds  cannot  be  estimated  through  the  dress  ; 
and  we  have  known  many  instances  in  which 
morbid  conditions  were  overlooked  because  the 
proposer  was  so  examined.  There  are  heart- 
murmurs  and  lung-sounds  which  can  be  simulated 
or  disguised  by  a  well-starched  shirt.  For  the 
examination  of  the  abdomen  the  waistband  should 
be  unloosed,  and  palpation  and  percussion  prac- 
tised, by  which  the  existence  of  enlargement  of  the 
liver  or  spleen,  or  of  tumours,  may  be  ascertained  : 
for  this  purpose  the  reclining  posture  should  be 
adopted. 

4.  By  the  habits  of  the  proposer  we  understand 
his  general  mode  of  living,  and  his  opportunities 
for  exercise,  but  above  all  his  temperance  or  excess 
in  the  use  of  stimulants.  The  average  quantity  of 
stimulants  taken  daily  should  be  written  down  from 
the  reply  of  proposer  on  the  document  which  he  has 
to  sign.  The  testimony  of  friends  is  always  asked 
on  this  point,  but  the  replies  are  generally  fallacious, 
and  often  consist  in  a  '  Yes  '  or  '  No  '  to  the  queries 
sent  to  them.  In  proposals  important  as  to  amount, 
a  written  statement  as  to  the  friends'  estimate  of 
the  habits  of  a  proposer  should  be  obtained  in  the 
form  of  a  letter,  and  not  on  a  printed  form. 

5.  Age. — Different  ages  predispose  to  particular 
diseases.  Respiratory  diseases  prevail  most  from 
puberty  to  twenty-five,  and  this  is  the  age  when 
phthisis  is  most  fatal.  It  has  been  reckoned  that 
at  forty  half  the  danger  from  this  disease  is  over, 
and  three-fourths  at  fifty  years  of  age  ;  and  the  rule 
seems  a  fair  one.  An  heredity  to  the  development 
of  phthisis  at  a  somewhat  advanced  age — say  after 
forty — may,  however,  exist,  and  prove  an  actual 
danger  to  life.  The  liability  to  certain  diseases,  as 
gout,  apoplexy,  degeneration  of  organs  and  blood- 
vessels, and  also  urinary  affections,  increases  after 
forty,  and  it  is  at  and  after  middle  life  that  the 
temptation  to  excess  in  diet  and  stimulants,  with  a 
diminished  desire  for  exercise,  leads  the  way  to 
slow  organic  alterations.  Persons  who  attain  to 
great  age  are  generally  spare,  and  have  in  almost 
all  instances  been  frugal  in  their  habits,  and  active 
in  mind  and  body.  The  decay  of  muscle  and  of 
organs  is  precipitated  by  want  of  use,  and  the  due 
exercise  of  all  faculties  of  mind  or  body  is  conducive 
to  longevity.  It  is  good  to  compare  the  apparent 
with  the  actual  age  of  a  proposer.  As  a  general 
rule,  when  he  is  really  older  than  he  looks,  his  ex- 
pectation of  life  surpasses  the  average,  and  when  he 
has  aged  beyond  his  years  the  risk  is  thereby  so  far 
increased. 

6.  Occupations. — The  life  which  is  protected  from 
the  vicissitudes  of  fortune  by  a  fair  provision  for 
daily  wants,  which  has  occupation  for  both  mind 
and  body,  without  undue  strain  or  the  necessity  for 
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hurry,  and  which  has  daily  exercise  in  open  air, 
combined  with  a  moderate  amount  of  sedentary 
work — is  undoubtedly  the  best  risk.  The  clergy 
are  perhaps  the  best  lives  of  all  callings,  and  the 
statistics  of  the  clerical  offices  bear  out  this  state- 
ment. Teachers,  heads  of  schools,  lawyers,  and 
ph3'sicians  probably  come  next.  The  '  business ' 
class,  which  includes  merchants,  stockbrokers, 
bankers,  manufacturers,  directors  of  companies, 
cS;c. ,  is  fairly  healthy,  and  stands  among  the  first  on 
the  list,  but  the  examiner  will  do  well  to  remember 
the  anxieties  incident  to  all  these  callings. 

There  are  certain  classes  exposed  to  manifest 
dangers,  for  which  special  rates  are  demanded  by 
all  offices.  Thus  the  publican  is  charged  ll.  per 
cent,  extra  for  occupation,  a  sum  which  appears  to 
be  scarcely  sufficient. 

7.  Heredity. — Heredity  plays  an  important  part 
in  the  life-history  of  every  individual,  as  there  can 
be  no  doubt  that  physical,  mental,  and  moral 
characteristics  are  often  transmitted  from  ancestors. 
The  whole  constitution  may  not  be  so  communi- 
cated ;  and  parents  may  be  mere  transmitters  along 
a  chain,  their  offspring  representing  an  earlier  ances- 
tor. The  examiner  will  therefore  inquire  both 
about  parents  and  grandparents.  In  tracing  the 
effects  of  transmitted  disease  we  should  find  how  far 
others  of  the  same  generation,  as  brothers,  sisters, 
and  cousins,  may  have  been  affected  by  it.  We 
have  thus  a  gauge  of  the  intensity  of  the  transmis- 
sion. Longevity,  which  implies  the  perfection  of 
the  whole  animal  system,  is  no  doubt  hereditary  in 
some  families.  If  both  parents  have  been  the  sub- 
ject of  the  same  disease,  the  heredity  is  intensified 
in  the  offspring.  A  disposition  to  zymotic  diseases 
is  marked  in  certain  families.  The  tendency  to  in- 
sanity is  intensified  by  successive  inheritance  ;  that 
to  syphilis  is  lost  in  the  repetition  of  inheritance. 
Phthisis  and  cancer  become  intensified  by  inherit- 
ance, and  appear  earlier  in  each  generation.  Double 
inheritance  (both  parents)  induces  an  earlier  and  a 
more  rapid  form  of  disease.  Heredity  appears  to 
influence  the  sexes  equally.  Forms  of  disease  run 
in  families  :  in  some  the  consumptive  taint  is  shown 
in  acute  tuberculosis,  in  others  the  most  chronic 
form  of  fibroid  phthisis  prevails.  The  mother's 
transmitting  influence  seems  greater  than  the 
tather^s,  and  it  is  common  to  all  hereditary  diseases 
for  the  mother  to  transmit  to  sons  and  the  father  to 
daughters.  Family  phthisis  appears  at  an  earlier 
age  as  we  descend  the  genealogical  tree  ;  thus,  the 
grandfather  may  have  it  at  sixty,  his  sons  at  forty, 
and  his  grandsons  in  early  life. 

Cancer  is  hereditary  in  one-third  to  one-seventh 
of  the  cases.  It  is  most  prevalent  between  forty 
and  sixty.  Encephaloid  cancer  is  met  with  earlier  ; 
scirrhous  cancer  from  forty  to  fifty  ;  epithelial 
cancer  later.  The  risks  of  hereditary  cancer  there- 
fore increase  with  age  after  a  certain  point,  while 
those  from  phthisis  diminish.  The  rule  must  be  to 
reject  the  issue  of  two  cancerous  parents.  The 
heredity  of  rlieitmatism  and  gojit  is  incontestable. 
Hereditary  gout  appears  early,  often  at  eighteen  to 
twenty  ;  acquired  gout  appears  about  forty.  If  both 
parents,  or  even  one,  have  had  several  acute 
attacks  of  rheumatism,  there  is  great  likelihood  of 
transmission  to  the  child.  Diabetes  is  allied  to 
gout  and  rheumatism,  and  comes  after  the  latter 
in  frequency  of  heredity.  Heart-disease  claims  the 
same  heredity  as  gout  and  rheumatism  ;  and  while 
the  acute  form  in  the  parent  is  apt  to  be  repre- 


sented in  the  child,  it  is  not  to  be  forgotten  also 
that  such  parents  commonly  transmit  a  tendency 
to  slow  thickenings  of  the  valves  to  their  children, 
who  may  never  suffer  from  the  acute  form.  The 
many  instances  of  valvular  lesions  met  with  in 
practice,  where  the  individual  has  had  no  acute 
attacks,  may  often  be  thus  accounted  for.  If  one 
parent  have  had  gout  or  rheumatism  severely,  the 
proposer  being  in  perfect  health,  the  heredity  may 
be  overlooked  ;  but  if  both  parents  have  had  these 
affections  the  life  should  be  declined,  or  a  large 
addition  made  to  the  premium. 

It  has  been  found  that  asthma  was  hereditary  in 
fourteen  cases  of  thirty-five,  and  in  seven  it  was 
paternal  and  direct.  The  most  frequent  period  of 
development  was  in  youth,  and  next  in  old  age. 
If  both  parents  were  asthmatic,  an  addition  should 
be  made  to  the  premium.  Albuminuria  may  be 
regarded  as  only  transmissible  when  the  result  of 
gout  or  alcoholism  in  the  parent. 

Intemperance  must  be  considered  as  hereditary  in 
a  high  degree.  It  runs  in  families,  who  not  only 
inherit  the  nervous  constitution  which  drunken 
parents  transmit,  but  that  peculiar  temperament 
which  flies  to  stimulants  as  a  resource  on  any  emer- 
gency of  life.  The  cravingiox  drinlc,  a  want  which 
alcohol  can  alone  supply,  as  it  stops  for  a  time  the 
waste  of  nerve-power,  is  often  derived  from  the 
excesses  of  drunken  parents. 

Still  further,  the  children  of  drunkards  inherit 
various  neuroses,  such  as  hysteria,  epilepsy,  mania, 
ataxy,  and  different  forms  of  paralysis  ;  and  a  child 
begotten  during  drunkenness  early  falls  a  victim  to 
either  phthisis,  or  some  deep-seated  disease  of  the 
nervous  system.  Intemperance  is  perhaps  the 
most  formidable  enemy  to  the  safe  assurance  of  life, 
and  even  ranks  before  phthisis  in  its  deadly  effects 
on  the  system.  Organic  ailments  are  by  it  originated, 
and  organic  weakness  crystallised  into  disease. 
The  degenerations  of  age  are  anticipated  and  pre- 
cipitated by  alcohol,  and  the  dram-drinker  is  sure 
to  have  a  shortened  life.  The  man  who  carries  his 
drink  well  and  is  '  never  drunk '  is  in  the  greatest 
danger.  Small  doses  of  stimulants  throughout  the 
day,  ended  by  a  somewhat  larger  one  at  night, 
leave  the  system  always  charged  with  alcohol,  and 
the  excretory  organs  are  continuously  under  its  in- 
fluence. The  most  searching  inquiry  should  there- 
fore be  made  as  to  the  quantity  taken  each  day,  and 
the  frequency  of  the  dose.  The  medical  examiner 
must  be  thrown  on  his  own  tact  to  discover  from 
certain  well-known  indications  whether  the  pro- 
poser is  a  drinker.  Among  these  are  the  flushed 
face  and  nose,  the  tremulous  tongue  or  hand,  the 
relaxed  skin,  the  eye,  and  the  manner  over-rapid 
and  nervous,  or  subdued  and  sullen.  Of  all  classes 
of  the  intemperate  the  habitual  dram-drinker  is  the 
worst. 

Diseases  of  the  nervous  system  are  eminently 
heritable,  as  epilepsy,  general  paralysis,  and  mania. 
Of  321  epileptics,  one-third  had  epileptic  parents. 
The  children  of  such  become  diseased  early,  but  it 
may  be  considered  that  after  forty  the  liability  is 
exhausted. 

Insanity  is  commonly  hereditary  :  about  one  in 
three  or  four  has  had  a  parent  insane.  The  issue 
of  one  insane  parent  might  be  accepted  if  the  age 
be  35  or  40,  and  the  proposer  free  from  any  nervous 
affection. 

Personal  Examination. — The  medical  ex- 
aminer should  ascertain  the  condition  of  the  chief 
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organs  of  the  body,  especially  the  heart  and  great 
vessels,  the  kings,  and  the  kidneys. 

Heart. — The  size  of  tlie  heart  and  the  strength 
or  wealcness  of  its  impulse  should  be  ascertained. 

of  heart-beat  and  pulse,  if  unaccom- 
panied by  other  irregularities  of  rhythm,  may  not 
Ije  of  grave  importance.  If  it  be  only  a  loss  of  beat 
once  in  twenty  or  thirty,  it  may  be  regarded  as 
harmless,  or  referable  only  to  an  alteration  in  the 
innervation  of  the  heart.  It  may  not  be  always 
present,  may  be  indeed  absent  for  days  or  weeks, 
or  be  suspended  during  a  feverish  attack,  or  present 
only  during  some  trivial  alteration  of  digestion. 
Irregularity  of  heart-action  is  of  different  import. 
The  heart  will  repeat  a  number  of  rapid  beats, 
then  pause,  and  lose  one  or  several  successively. 
The  sounds  are  confused  in  character  and  run  into 
one  another,  the  impulse  is  diminished,  and  the  in- 
terval lost  or  irregular.  Feebleness  is  the  pre- 
dominant character.  A  heaving  and  displaced 
heart-beat  is  a  common  result  of  hypertrophy.  The 
danger  to  life  arises  from  the  consecutive  events  of 
hypertrophy,  dilatation  of  the  heart's  chambers,  and 
valvular  incompetence. 

Murmurs  may  be  audible  over  any  of  the 
valvular  regions  of  the  heart,  and  accompany  either 
the  first  or  second  sound  or  both.  The  characters 
of  a  murmur — its  softness,  flowing,  harsh  or  rasping 
sound — are  per  se  no  indications  of  its  value  or 
pathological  import :  a  harsh  or  a  loud  murmur  is 
often  of  a  less  serious  nature  than  one  more  distant 
and  less  pronounced,  as  the  power  of  the  ventricle 
behind  the  obstruction  is  generally  the  cause  of  its 
loudness,  and  a  moderate  degree  of  hypertrophy 
is  a  compensating  agent.  If  there  be  obstruction 
at  an  orifice,  all  symptoms  of  heart-disorder  may 
be  held  in  abeyance  for  years  if  only  there  is  power 
to  drive  the  blood  through  the  obstructed  valve. 
Ephemeral  murmurs  often  give  rise  to  doubts  as  to 
the  safety  of  assurance — such  as  occur  in  the  left 
subclavian  region,  when  firmly  pressed  by  the  ste- 
thoscope, or  in  certain  positions  of  the  person 
examined,  or  in  that  portion  of  heart  which  is 
covered  liy  the  lung.  They  may  be  heard  on  deep 
inspiration  only,  and  are  temporary  in  character. 
They  are  not  to  be  regarded  as  prejudicial  to  life 
(see  Heart,  Functional  Diseases  of).  The  aiiu  iiiic 
murmur,  soft,  systolic,  and  blowing,  is  heard  over 
the  first  part  of  the  aorta  or  pulmonary  artery.  It 
is  occasionally  heard  over  the  mitral  region.  It  is 
generally  associated  with  curable  conditions  ;  but  it 
is  not  to  be  forgotten  that  fatty  degeneration  of  the 
walls  of  the  heart  has  been  found  in  cases  of  pro- 
longed anxmia.  The  rule  is  to  defer  such  cases  for 
a  month  or  two. 

The  lesions  most  important  to  consider  are  those 
of  the  aortic  and  mitral  valves. 

Aortic  murmurs  may  be  single  or  double.  The 
single  murmur  is  probably  obstructive,  the  valve 
being  thickened  and  warty,  and  the  coats  of  the 
vessel  diseased. 

In  aortic  regurgitation,  recognised  by  a  diastolic 
murmur,  the  greatest  degree  of  ventricular  hyper- 
trophy occurs,  and  the  heart  attains  an  enormous 
size  in  compensatory  efforts  to  maintain  the  sys- 
temic circulation  against  gravity,  the  open  valves 
permitting  the  return  of  a  large  portion  of  the  blood 
into  the  ventricle.  The  carotids  are  seen  throbbing, 
and  the  radials  present  the  well-known  character 
caused  by  sudden  recession  of  the  blood-current 
called    the   water-hammer   pulse.    This  form  of 


disease  is  among  the  most  fatal  of  heart-affections, 
and  is  entirely  uninsurable,  the  elements  of 
durability  being  wanting. 

Mitral  murmurs. — It  is  now  a  well-ascertained 
fact  that  persons  in  great  number  having  a  marked 
mitral  murmur  may  live  to  advanced  age  without 
presenting  any  symptoms,  and  therefore  without 
the  effects  of  heart-disease  recognised  as  injurious  to 
life  ;  and  of  this  the  best  medical  authorities  have 
recorded  numerous  instances.  The  first  downward 
step  in  the  fatal  event  of  mitral  disease  is  when  the 
cavities  of  the  heart  begin  to  yield  to  the  pressure 
of  the  regurgitated  blood,  and  dilatation  follows 
(see  Heart,  Dilatation  of).  The  series  of  events 
is  mechanical ;  and  it  may  be  stated  that,  so  long 
as  the  muscular  integrity  of  the  heart's  walls  is 
maintained,  the  subject  of  the  affection  may  en- 
joy fair  health  with  ordinary  precautions.  The 
dangers  to  such  a  life  would  probably  arise  after 
middle  life,  at  the  period  when  degenerations  of 
structure  commonly  commence.  The  rule  of  as- 
surance-companies has  till  lately  been  to  reject  all 
such  lives  as  present  any  form  of  mitral  disease  : 
but  if  a  case  present  itself  with  murmur  only,  with- 
out great  enlargement  of  the  heart  ;  if  the  ventricu- 
lar contraction  be  strong  and  the  murmur  well  pro- 
nounced ;  and  if,  in  addition,  it  can  be  shown  that 
such  condition  must  have  prevailed  for  a  long 
time— say,  from  the  date  of  one  attack  of  rheumatic 
fever  years  previously  ;  if  the  proposer  has  his  other 
organs  healthy  and  does  not  exceed  thirty-five  years 
of  age,  then  it  is  safe  to  accept  such  a  life  with  a 
considerable  addition  to  the  premium  (10  to  15 
years),  or  by  securing  that  all  the  premiums  should 
be  paid  up  in  a  short  term  of  years— say,  eight  or 
ten. 

The  most  dangerous  heart-cases  are  those  indi- 
cating failure  of  muscular  power,  and  aortic  cases 
are  more  perilous  than  mitral.  The  presence  of 
albumen  in  the  urine  should  always  be  looked  for  in 
connection  with  disease  of  the  heart.    See  p.  670. 

Pulse. — The  frequency  of  the  healthy  pulse  varies 
with  the  constitution  of  the  nervous  system,  and  the 
posture,  sitting  or  standing,  of  the  individual.  Its 
healthy  beat  might  average  60  to  70  ;  but  a  large 
range  should  be  allowed  for  temperament  and  emo- 
tional causes,  the  very  fact  of  its  being  examined 
giving  rise  to  acceleration.  The  physician  will 
therefore  give  time  for  its  subsidence,  or  make  a 
fresh  examination  on  another  day.  A  sustained 
frequent  pulse  may  indicate  fever,  phthisis,  or 
exophthalmic  goitre.  The  fulness  or  incompres- 
sibility  of  a  pulse,  and  a  character  of  wiriness  under 
the  fingers,  should  be  noticed.  The  latter  may 
indicate  sclerotic  changes  in  the  vessels,  when  the 
condition  of  the  temporal  and  other  arteries  should 
also  be  examined. 

Chest. — A  careful  examination  of  the  lungs  should 
be  made  by  palpation,  percussion,  and  auscultation, 
the  dress  being  removed,  and  measurements  taken 
by  a  tape  at  the  level  of  the  sixth  rib.  These  vary 
in  different  individuals,  and  from  33  to  38  inches 
has  been  given  by  different  observers  as  the  average 
in  adult  males.  The  dift'erence  between  extreme 
inspiration  and  expiration  should  not  be  less  than 
two  inches  at  the  level  of  the  nipple.  It  may  be 
taken  that  the  mobility  of  the  chest  is  of  more 
importance  than  its  size.  Attention  should  be  paid 
to  any  undue  flattening  of  the  chest-walls,  such  as 
may  have  been  caused  by  phthisis  or  old  effusions. 

Phthisis. — According  to  the  Registrar-General, 
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one  death  in  every  eight  is  due  to  this  cause.  If 
the  physical  signs  of  phthisis  are  present  the  life 
cannot  be  considered  insurable,  except  for  very  short 
periods,  and  even  then  on  terms  which  would  be 
rarely  accepted  by  a  proposer.  However,  as  every 
condition  of  health  has  its  insurance-price  if  we 
could  appreciate  its  possible  future  with  anything 
like  accuracy,  it  is  well  to  remember  that  phthisis 
is  sometimes  very  chronic.  Of  these,  fibroid 
phthisis  and  a  well-defined  single  cavity  in  one  lung 
are  illustrations  ;  but,  if  it  were  possible  to  accept 
them  for  the  purpose  of  insurance,  their  chronicity 
should  have  been  already  shown  by  a  long  previous 
history,  and  the  actual  state  of  proposer  should  be 
without  either  fever  or  much  wasting. 

Hcemopfysis. — There  is  no  question  more  fre- 
quently before  the  medical  examiner  than  the 
influence  of  blood-spitting  on  the  value  of  life. 
We  have  met  with  the  following  varieties  : — 

[a)  After  a  run  or  strain  in  athletics,  as  rowing 
or  lifting  weights,  a  mouthful  of  fluid  blood  has  been 
brought  up,  a  few  clots  some  hours,  or  next  day, 
after  ;  and  then  a  total  cessation  of  the  symptom 
occurs,  without  any  subsequent  disorder  of  health. 

[b)  The  patient  having  had  cold  or  cough  for  a 
week  or  two,  a  '  few  streaks '  of  blood  mixed  with 
phlegm  have  been  brought  up,  or  a  spoonful  of 
red  blood  in  the  morning  on  waking,  and  the 
symptom  has  recurred  after  an  interval  of  days  or 
weeks. 

[c)  Without  acknowledged  disorder  of  health,  or 
cough,  a  robust  or,  it  may  be,  a  spare  person  may 
bring  up  a  mouthful  of  fluid  blood,  dark,  or  it  may 
be  in  clots,  for  a  day  or  two,  when  it  ceases,  with- 
out any  symptom  of  illness,  but  probably  will  re- 
turn, some  weeks  or  months  afterwards. 

{d)  A  copious  blood-spitting,  a  cupful  or  pint, 
fluid  at  first,  then  clotted,  possibly  repeated  in  a 
day  or  two,  with  or  without  any  manifest  disorder 
of  health. 

Such  are  the  most  common  descriptions  of 
blood-spitting  which  are  given  us  orally,  or  reach 
us  as  medical  reports  from  examiners.  As  we  are 
dealing  with  reports  only,  we  do  not  mention  the 
symptoms,  such  as  bodily  temperature,  which  should 
guide  us  if  we  had  the  opportunity  of  seeing  the 
patient  at  the  time. 

{a)  is  the  usual  story  of  hcemoptysis  from  strain  or 
injury,  and  may  occur  without  any  subsequent  ill- 
health.  It  is  common  among  the  young  and  robust. 
Should  an  interval  of  months  have  elapsed  since 
the  occurrence,  and  the  health  remain  good,  and 
the  absence  of  any  physical  signs  of  lung-  or  heart- 
disease  be  verified  l3y  examination,  such  lives  may 
be  accepted,  with  a  small  addition  to  the  premium, 
especially  if  the  applicant  have  passed  thirty  years 
of  age. 

[b)  is  the  characteristic  of  commencing  phthisis, 
and  grave  disorders  of  general  health,  as  well  as 
physical  signs  of  lung-disease,  will  soon  become  mani- 
fest.   The  life  is  plainly  not  insurable. 

[c]  is  probably  of  cardiac  origin,  or  due  tohasmo- 
philia.  That  from  heart-lesion  is  met  with  in  two 
very  distinct  forms.  The  more  severe  is  commonly 
due  to  mitral  disease,  especially  stenosis,  and  occurs 
late  in  the  history  of  disorders  dependent  on  that 
cause  ;  and  evidence  of  venous  congestion,  and  of 
dilated  heart-chambers,  will  have  generally  been  in 
existence  long  before  a  hremorrhage  into  the  lung 
takes  place. 

{d)  is  of  not  infrequent  occurrence.    A  person 


commonly  under  thirty-five  will  have  brought  up 
blood  from  the  mouth  on  various  occasions,  fluid, 
but  more  commonly  dark  or  clotted,  and  have  but 
little  disturbance  of  health.  There  is  commonly  no 
cough,  nor  any  expectoration,  and  only  slight 
dyspnoea  may  be  complained  of.  The  most  careful 
examination  will  detect  nothing  wrong  in  the  lungs, 
and  the  subjects  have  commonly  large  and  well- 
made  chests.  There  is  no  rise  of  temperature  at  or 
after  the  attack,  and  the  nutrition  of  the  body  is 
perfect.  The  writer  has  examined  very  many  such 
cases,  and  in  all  the  only  physical  sign  was  a  slight 
click  with  the  systole  at  the  apex  or  lower  end  of 
the  sternum.  He  has  watched  many  of  them  over 
a  series  of  years,  and  found  no  more  serious  symptom 
than  here  stated.  There  is  little  doubt  that  they 
are  chiefly  due  to  mitral  imperfection,  and,  as  they 
may  eventuate  in  serious  disease,  are  not  eligible 
for  ordinary  life-assurance.  It  might,  however,  be 
possible  to  accept  some  of  them  for  very  short 
periods  at  an  advanced  premium.  See  Haemo- 
ptysis, p.  620. 

Emphysema. — Proposers  often  present  the  physi- 
cal signs  of  emphysema,  especially  at  the  bases  of 
the  lungs.  The  proposer  may  or  may  not  be  the 
subject  of  fits  of  asthma,  but  the  breath  is  always 
short  on  exertion.  The  co-existence  of  bronchitis 
shown  by  rales  of  the  dry,  sonorous,  or  mucous 
character,  most  marked  with  expiration,  is  often 
found,  and  eventually  few  advanced  cases  remain 
unassociated  with  heart-failure.  Cases  of  this  kind, 
excepting  those  which  present  heart-symptoms,  may 
be  accepted  with  an  addition  to  the  premium,  the 
amount  of  which  will  vary  with  the  mildness  or 
severity  and  the  rarity  or  frequency  of  the  attacks, 
and  the  degree  of  loss  of  elasticity  in  the  lungs. 
The  liabilities  increase  with  age,  and  the  premiums 
should  be  paid  up  before  the  proposer  is  much 
beyond  middle  life.  A  short  occasional  attack  of 
asthma,  without  the  characteristic  physical  signs, 
may  not  materially  vitiate  a  life. 

A  liability  io  bronchial  attacks  xa2cx\{t%X'iZ.  delicacy 
of  the  air-passages,  and  is  often  observed  in  persons 
of  a  phthisical,  gouty,  or  syphilitic  family.  Chronic 
bronchitis  in  the  elderly  is  commonly  found  in 
emphysematous  cases,  and  the  gradual  supervention 
of  changes  in  the  air-vesicles  and  chambers  of  the 
heart  renders  such  lives  precarious.  They  are,  how- 
ever, occasionally  accepted  for  a  short  term,  and 
with  a  considerable  addition  to  the  premium. 

Pleural  effusions,  if  existing,  would  prevent  the 
acceptance  of  a  life,  but  neither  a  contracted  side 
from  absorption  of  a  former  eff"usion,  nor  the  marks 
of  paracentesis  for  the  evacuation  of  the  fluid,  if  the 
recovery  has  been  complete,  and  the  lung  has  de- 
scended to  nearly  its  former  level,  should  forbid  ac- 
ceptance if  the  general  health  be  good.  It  must  be 
remembered,  however,  that  many  cases  of  pleural 
effusions  are  of  tubercular  origin. 

Digestive  tract. — The  tongue  and  fauces  should  in 
all  cases  be  inspected.  The  salivary  glands  should 
be  free  from  hardness  or  enlargements.  The  fauces 
should  be  examined  for  marks  of  former  ulcerations. 
The  nostrils  should  be  free  from  obstruction,  and 
the  voice  not  nasal.  The  stomach  should  be  exa- 
mined by  palpation  and  percussion,  as  stricture  of 
the  pylorus,  or  dilatation,  may  be  present,  and  if 
found  would  justify  rejection  of  the  life.  The  liver 
should  not  come  below  the  ribs,  and  a  breadth  of 
about  four  inches  represents  the  normal  dulness 
from  the  lower  ribs  upwards.     Inequalities  on 
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the  surface  of  the  liver  may  mean  cancer  or  cirrhosis 
or  hydatids,  and  their  presence  would  justify  exclu- 
sion. Mesenteric  tumours,  fibroid,  scrofulous,  or 
malignant,  are  not  admissible.  Hardness  in  the 
right  iliac  fossa,  especially  with  a  history  of  former 
appendicitis,  is  also  inadmissible.  A  history  of  re- 
cent attacks  of  appendicitis  justifies  the  addition  of 
an  increased  premium  and  in  some  cases  the  re- 
jection of  the  life,  unless  the  appendix  has  in 
the  meanwhile  been  removed.  Any  of  the  following 
affections,  if  known  to  have  existed,  should  be  re- 
garded with  suspicion  :  Hxmatemesis,  gastralgia 
with  vomiting,  hepatic  colic,  hydatid  cysts,  obstruc- 
tion of  the  bowels,  typhlitis  or  perityphlitis,  and 
ascites.  There  are  cases  of  haiiiateiiiesis,  generally 
in  the  female,  or  the  result  of  strain  or  direct  injury, 
which  might  be  accepted,  but  only  after  years  of 
perfect  health  have  elapsed.  Jaiutdicd  of  former 
occurrence,  if  the  attacks  have  been  slight,  would 
not  forbid  acceptance.  Biliary  colic,  if  the  attacks 
have  been  severe  or  recent,  would  prohibit  accept- 
ance ;  but  a  former  attack,  with  subsequent  years  of 
good  health,  need  not  imply  rejection. 

Dysentery  which  may  have  occurred  in  a  hot 
climate,  from  which  the  proposer  has  been  absent 
for  some  years,  with  good  present  health,  need  not 
disqualify,  but  a  considerable  extra  premium  will  be 
required  if  the  proposer  returns  to  a  hot  climate. 

All  disorders  of  the  rectuiii,  except  hKmorrhoids 
of  a  simple  kind,  are  serious.  Cancer,  abscess,  or 
the  syphilomata,  may  be  suspected  if  symptoms  of 
pain  or  obstruction  can  be  elicited.  I-Itcmorrhoids 
need  not  disqualify  unless  they  be  of  a  severe  form, 
or  have  recurred  after  operation,  or  presently  call 
for  surgical  interference. 

Genito  -  iirinaiy  organs. — Disorders  of  these 
organs  are  among  the  most  important  which  affect 
the  value  of  lives.  They  are  often  very  insidious, 
as  persons  in  a  state  of  disease  may  present  the 
appearance  of  perfect  health.  It  is  notorious  that 
a  man  may  have  glycosuria  or  albuminuria,  and 
neither  know  it  himself  nor  exhibit  in  his  appear- 
ance any  evidence  of  the  disorder.  It  is  therefore 
imperatively  necessary  that  the  urine  should  be 
tested  chemically  in  every  case.  This  rule  was 
formerly  not  adhered  to,  and  many  oflices  suffered 
in  consequence  ;  but  it  has  now  become  a  general 
practice,  which  has  in  some  instances  to  be  supple- 
mented by  a  microscopical  examination. 

Hamatiiria  of  recent  occurrence  and  stone  in 
the  bladder  would  forbid  acceptance.  Dysiiria 
from  stricture  or  enlarged  prostate  is  an  unfavourable 
condition,  but  there  are  mild  cases  of  stricture 
which  may  be  accepted  with  an  addition. 

Sypliilis. — Syphilis  affects  the  duration  of  life 
considerably,  and  is  to  be  regarded  not  only  from 
the  length  of  time  which  has  elapsed  since  the  last 
attack  and  its  cure,  but  from  the  nature  and  degree 
nf  the  symptoms.  The  late  Berkeley  Hill  believed 
that  the  curable  cases  get  well  in  two  years  ;  the 
incurable  may  last  for  an  indefinite  time.  For  two 
\  cars  a  person  may  expect  a  return  of  the  eruption. 
Tertiar}'  affections  generally  appear  about  five  years 
liter  the  primary  affection.  The  rules  for  assurance 
may  be  thus  stated  :  During  the  actual  existence  of 
iny  syphilitic  disorder  the  proposal  should  be 
[lostponed.  A  man  who  has  had  syphilis  in  only 
;he  ordinary  cutaneous  and  superficial  form,  and 
has  been  properly  treated  for  it,  may  be  accepted 
■  ifter  a  year  has  elapsed  without  symptoms.  If  he 
have  had  syphilis  in  the  tertiary  forms,  he  should 


only  be  accepted  if  two  years  have  elapsed  since  the 
latest  symptom,  and  then  with  a  small  addition  to 
the  premium.  Those  who  have  had  visceral  syphilis 
affecting  the  brain,  cord,  liver,  lungs,  kidneys,  &c., 
should  be  rejected. 

Albuminuria  is  found  in  several  chronic  affec- 
tions of  the  kidney,  and  in  acute  nephritis.  It  is 
also  present  in  several  acute  inflammatory  affec- 
tions, with  which  we  are  not  now  concerned.  Its 
presence  should  always  be  looked  for.  It  is  usually 
more  copious  after  food  and  exercise,  and  its 
appearance  in  the  urine  is  often  intermittent,  being 
absent  at  times  for  hours  or  even  days.  Acute 
albuminuria  from  exposure  to  cold  and  wet,  and 
that  which  follows  scarlatina,  may  disappear  with- 
out leaving  any  organic  change  in  the  kidney,  but 
in  certain  cases  it  recurs.  If,  however,  some  years 
have  elapsed  since  its  occurrence,  and  the  proposer 
have  enjoyed  perfect  health,  the  case  may  be  ac- 
cepted. In  chronic  cases,  it  is  most  commonly  the 
result  of  some  form  of  Bright's  disease.  There  is, 
however,  no  doubt  that  albuminuria  occurs  in  many 
persons  without  any  other  symptoms  of  disordered 
health,  and  may  so  continue  for  years.  Concerning 
the  importance  of  this  there  is  much  difference  of 
opinion  (see  Albuminuria).  We  should  advise 
the  following  rules  for  practice  :  — 

Albuminuria,  formerly  existing  as  a  result  of 
acute  nephritis  or  scarlatina,  with  a  return  to 
ordinary  diet  and  an  interval  of  perfect  health  for 
years,  need  not  disqualify  a  proposer.  Cases  of 
albuminuria  existing,  and  known  to  have  existed  for 
years,  in  persons  of  otherwise  perfect  health  and 
good  family  history,  may  be  assured  for  a  short 
period — say,  of  five  years — with  an  addition  to  the 
premium,  and  may  come  up  for  examination  again 
at  the  end  of  that  period.  Cases  of  albuminuria 
with  any  of  the  symptoms  of  clironic  Drighfs 
disease,  with  any  cardiac,  gouty,  or  rheumatic  com- 
plication, or  any  suspicion  of  intemperate  habits, 
should  be  declined.  For  the  tests  for  albumen,  see 
Albuminuria.  Casts  in  the  urine  confirm  the 
diagnosis  of  organic  disease  of  the  kidneys. 

Glycosuria. — Sugar  may  be  present  in  the  urine 
apart  from  diabetes  mellitus,  of  which  all  the  sym- 
ptoms may  be  wanting.  Glycosuria  is  often  a  tem- 
porary condition,  and  may  disappear  leaving  no  ill 
effects  ;  but  it  is  always  to  be  regarded  with  sus- 
picion, and  its  presence  alone  should  forbid  the 
acceptance  of  a  life.  It  is  common  in  obese  persons, 
gross  feeders,  and  in  the  gouty  habit  ;  and  its  sub- 
jects may  have  no  suspicion  of  its  existence,  and 
feel  in  perfect  health.  The  urine  should  therefore 
be  always  examined  for  sugar.  Diabetes  mellitus 
is  a  permanent  condition,  and  the  mortality  from 
it  increases  with  age  up  to  sixty  or  seventy  years. 
Males  are  twice  as  liable  as  females.  It  is  difficult 
to  estimate  its  duration,  as  dietetic  measures  can 
much  retard  its  progress  ;  but  the  prognosis,  on 
the  whole,  is  bad,  as  the  liability  to  cerebral 
affections,  to  phthisis,  carbuncle,  and  other  fatal 
complications  is  very  great.  Its  subjects,  therefore, 
must  be  excluded  from  life-assurance.  Glycosuria 
will  forbid  the  acceptance  of  a  proposer  while  it 
exists  ;  but  if  there  be  no  gout,  and  if  all  traces 
of  sugar  have  disappeared  for  years,  a  calculated 
addition  might  be  made  to  the  premium  {see 
Glycuronic  Acid).  In  glycosuria  the  quantity 
of  urea  is  generally  increased.  A  high  specific 
gravity,  even  above  1030,  is  no  evidence  of  sugar  in 
the  urine,  unless  a  chemical   examination  have 
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proved  its  existence.  For  the  tests  for  dextrose,  or 
grape-sugar,  see  Diabetes  Mellitus. 

The  excess  of  phosphates  in  the  urine  is  gene- 
rally temporary,  and  often  due  to  anxiety  and 
waste  of  nerve-power.  It  is  recognised  by  a  cloudi- 
ness on  boiling,  which  is  entirely  cleared  by  the 
addition  of  a  drop  or  two  of  nitric  or  acetic  acid. 
It  forms  no  obstacle  to  the  acceptance  of  a  life. 

The  presence  of  alkaptonuria  implies  no  addi- 
tional risk.    See  Alkaptonuria. 

Disease  of  the  testicle,  tubercular  or  malignant, 
disqualifies  for  assurance.  Hydrocele  and  varicocele 
may  pei-  se  be  regarded  as  harmless. 

Female  organs. — Metritis,  pelvic  inflammation, 
and  ovarian  disease,  are  doubtful  cases  for  acceptance. 
Women  who  have  had  repeated  abortions,  puer- 
peral haemorrhages,  eclampsia,  or  a  necessity  for 
obstetrical  operations,  are  not  eligible  unless  the 
menopause  has  been  favourably  passed.  During  a 
first  pregnancy,  it  is  well  to  defer  assurance  till 
after  a  safe  confinement.  Lactation  is  no  bar  to 
acceptance.  The  average  duration  of  life  in  women 
is  longer  than  in  men,  and  by  latest  returns  is 
shown  to  be  increasingly  so. 

Nervous  system. — Diseases  of  this  system,  as 
cerebral  softening,  locomotor  ataxy,  hemiplegia, 
paraplegia,  and  aphasia,  disqualify  a  proposer.  Local 
paralysis  of  the  motor  muscles  of  the  eyeball,  and 
ptosis,  unless  congenital,  would  lead  to  suspicion 
of  brain-disease,  and  would  not  be  acceptable. 
Paralysis  of  the  facial  nerve  (Bell's),  when  purely 
local,  and  free  from  complications  with  disease  of 
the  ear  and  disorder  of  the  fifth  or  other  nerve, 
need  not  disqualify.  Paralysis  from  lead-poisoning 
is  always  serious,  and  the  liability  to  diabetes  and 
deep  disorders  of  the  nervous  system  should  not  be 
forgotten.  A  recognition  of  the  blue  line  on  the 
gums  would  lead  us  to  decline  the  life.  Neuralgias 
of  branches  of  the  fifth  nerve  may  not  disqualify 
unless  they  be  associated  with  cerebral  symptoms, 
or  be  the  result  of  syphilis  'or  exostosis.  Vertigo 
of  a  severe  kind,  associated  with  symptoms  of 
Me7iiere's  disease,  would  disqualify  ;  and  even  its 
more  transient  forms,  if  often  repeated  or  associated 
with  gout,  may  be  a  bar  to  acceptance.  Trembling 
of  the  hands  may  arise  from  organic  disease  or 
from  the  abuse  of  tea,  tobacco,  or  alcohol.  If  from 
the  latter  cause,  we  may  expect  the  tongue  to  be 
also  tremulous.  Although  it  may  be  temporary,  its 
presence  should  cause  grave  suspicion  as  to  habits. 

The  more  severe  forms  of  epilepsy  must  forbid 
acceptance,  unless  ten  or  fifteen  years  have  elapsed 
since  the  last  attack,  with  an  interval  of  perfect 
Iiealth,  and  even  then  an  addition  should  be  made 
to  the  premium.  There  is  a  mild  form  appearing 
in  early  life,  which  can  generally  be  traced  to  such 
causes  as  overwork  or  too  close  application  to  study, 
and  where  the  heredity  is  absent  ;  if  years  have 
elapsed  without  its  recurrence,  and  the  proposer 
has  passed  thirty  and  has  engaged  in  the  active  work 
of  life  without  symptoms  of  nervous  disorder,  and 
is  strictly  temperate,  the  life  may  be  accepted  with 
an  addition  of  five  to  seven  years. 

Height  and  weight.  — The  relative  proportion  of 
height  and  weight  is  important  in  estimating  the 
probabilities  'of  future  disease  in  a  proposer.  In 
estimating  over-fatness,  if  the  chest  and  shoulders 
be  large  and  the  abdomen  moderate  in  size,  the 
condition  is  less  important  than  if  the  abdomen 
were  large  and  pendulous.  In  stout  persons,  there- 
fore, the  circumference  of  chest,   abdomen,  and 


limbs  should  be  given,  and  flabbiness  or  firmness 
of  tissue  is  to  be  considered,  while  habits  as  regards 
exercise,  food,  and  stimulants  should  be  carefully 
inquired  after.  The  dangers  of  obesity  are  weak- 
ness of  the  heart  or  ultimate  fatty  degeneration  of  that 
organ.  In  a  large  proportion  of  these  cases,  fatty 
degeneration  has  affected  the  liver,  and  athero- 
matous alterations  take  place  in  the  coats  of  the 
arteries,  which  lead  to  their  ultimate  rupture  and 
consequent  heemorrhages.  Obese  persons  are  also 
worse  subjects  for  fevers  and  accidents  than  ave  the 
spare  and  muscular,  their  power  of  recovery  being 
lowered  from  feebleness  of  circulation.  For  these 
reasons  the  very  obese  are  scarcely  subjects  for  life 
assurance,  although  occasionally,  if  their  habits  be 
moderate,  they  may  be  accepted  with  an  addition. 
On  the  other  hand,  the  existence  of  excessive  lean- 
Jiess,  which  may  be  the  result  of  phthisis,  diabetes, 
or  various  other  wasting  disorders,  demands  a  careful 
examination.  Most  companies  have  tables  of  rela- 
tive heights  and  weights,  but  a  wide  margin  must 
be  left  for  individual  variations.  One  is  appended 
which  the  writer  has  found  sufficiently  accurate  : — 


Height  in 
incties. 

Weight. 

Height  in 
inches. 

Weight. 

63  "O 

St.  lbs. 

St.  lbs 

8  13 

70-0 

12  4 

63-5 

9  2 

70-5 

12  8 

64-0 

9  5 

71-0 

12  II 

64-5 

9  8 

71-5 

13  I 

65-0 

9  II 

72-0 

13  5 

65-5 

10  I 

72-5 

13  9 

66 -o 

10  4 

73 -o 

13  13 

66-5 

10  7 

73-5 

14  3 

67-0 

10  10 

74-0 

14  7 

67-5 

10  14 

74-5 

14  II 

68 -o 

II  3 

75-0 

IS  I 

68-s 

II  7 

75-5 

IS  s 

69-0 

1 1  10 

76-0 

15  9 

69-5 

12  0 

Claims. — On  the  death  of  an  assured  life  a 
claim  is  sent  in  to  the  office  by  the  legal  owners  of 
the  policy.  This  is  accompanied  by  a  certificate 
from  the  registrar  of  the  district  in  which  death 
occurred,  and  in  some  cases  from  the  medical 
attendant.  The  practitioner  who  has  to  certify  the 
cause  of  death  cannot  be  too  definite  in  his  state- 
ment, nor  too  careful  to  avoid  the  use  of  terms 
which  express  only  the  symptoms  and  not  the 
disease  which  proved  fatal.  Thus  dropsy  is  common 
to  diseases  of  the  heart,  liver,  kidney,  and  other 
organs,  and  should  not  be  employed  ;  and  for  the 
same  reason  hcemorrhage  and  diarrhxa,  which  are 
common  to  many  affections,  should  not  be  used. 
Gastritis,  when  certified  as  a  cause  of  death,  should 
always  excite  suspicion.  The  writer  has  known  it 
used  to  conceal  irritant  poisoning  and  intemperance. 
A  sudden  attack  of  persistent  vomiting  with  diarrhoea, 
leading  within  a  week  or  two  to  a  fatal  issue,  should 
not  be  received  without  careful  inquiries  as  to  the 
assumed  cause  of  death.  Syncope,  which  may  re- 
present the  final  stage  of  many  diseases,  should  not 
be  used.  Childbirth  is  often  used  to  cover  other 
affections,  such  as  phthisis,  and  should  be  limited  to 
incidents  proving  fatal  at  or  soon  after  a  confine- 
ment. 

We  have  also  occasionally  to  consider  whether 
the  death  of  a  proposer  has  been  due  to  diseases 
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which  must  have  existed  at  the  time  when  the  life 
was  accepted,  and  therefore  whether  the  statements 
made  in  the  proposal  as  to  the  previous  state  of 
health  and  habits  of  a  proposer  were  strictly  true. 
If  not  true,  the  claim  could  not  be  maintained. 
There  is  here  scope  for  all  the  acumen  of  the 
medical  adviser  of  an  Insurance  Office. 

It  is  believed  that  the  practising  physician  will 
find  in  this  article  sufficient  data  to  guide  him  in 
the  selection  or  rejection  of  most  lives  offered  for 
assurance.  It  is  not  possible  to  lay  down  specific 
rules  for  the  amount  of  additions  to  the  premium 
which  it  will  occasionally  become  the  duty  of  the 
medical  examiner  to  advise.  He  may  either  rate  a 
life  at  so  many  years  older,  or  adopt  some  of  the 
other  methods  by  which  the  company  may  be  secured 
against  loss — as  paying  up  all  premiums  within  a 
given  number  of  years,  or  deducting  a  portion  of 
the  sum  to  be  paid  by  the  company  if  death  occur 
within  a  certain  time,  or  making  the  sum  payable 
at  a  certain  age  (endowment).  Although  on  all 
these  questions  of  finance  the  medical  adviser  can 
only  recommend,  his  opinion  will  be  highly  useful 
to  the  company,  with  whom  the  ultimate  decision 
will  resl.  James  E.  Poli.ock. 

LIGHT,  Therapeutic  Effects  of. — Sie  Skin, 
Tuberculosis  of. 

LIGHTNING,  Effects  of  — Synon.  :  Fr.  Les 
Effcts  dc  la  Foudre  ;  Ger.  Blitzschlag. 

The  effects  produced  Ijy  lightning  differ  only  in 
degree  from  those  produced  by  the  discharge  of  static 
electricity,  generated  in  the  laboratory.  With  a 
Leyden  jar  of  sufficient  size  a  small  animal  may  be 
killed,  and  in  larger  animals  the  effects  of  shock 
and  local  injury  may  be  produced.  By  lightning  a 
person  may  be  killed  outright,  and  a  post-iiiortein 
examination  may  reveal  no  lesion  whatever.  The 
mode  of  death  in  these  cases  seems  to  be  by  the 
shock  to  the  brain  and  nervous  system  generally. 
Effects  not  distinguishable  from  ordinary  concussion 
of  the  brain  may  be  observed,  and  the  person 
struck  may  remain  insensible,  with  slow  respiration, 
scarcely  perceptible  pulse,  and  dilated  pupils,  for 
periods  varying  from  a  few  minutes  to  more  than  an 
hour.  This  may  be  followed  by  complete  recovery  ; 
or  there  may  remain  paralysis  of  the  limbs,  usually 
the  lower,  or  occasionally  derangements  of  the 
special  senses — blindness,  a  metallic  taste  in  the 
mouth,  noises  in  the  ears,  and  an  odour  in  the  nose. 
The  brain  may  be  more  or  less  permanently  affected, 
and  delirium,  mania,  and  loss  of  memory  may  occur 
as  results  of  the  lightning-stroke. 

Various  objective  phenomena  have  also  been  ob- 
served. The  electricity  on  its  way  through  the 
body  may  produce  a  number  of  mechanical  effects. 
Wounds  like  those  produced  by  a  blunt  stabbing 
instrument  may  mark  the  points  of  entry  and  of 
exit  ;  bones  have  even  been  broken,  the  membrana 
tympani  has  been  ruptured,  and  internal  viscera 
have  suffered  in  a  similar  way.  Patches  of  erythema, 
urticaria,  superficial  ecchymoses,  and  scorchings  of 
the  surface  having  a  curious  tree-like  and  branched 
arrangement,  have  all  been  described  ;  and  this 
last  phenomenon  has  apparently  given  rise  to  the 
assertion  that  delineations  of  trees  standing  in  the 
neighbourhood  of  the  accident  have  been  traced 
photographically  on  the  body  of  the  victim. 
Lightning  is  apt  to  be  attracted  by  any  metal  worn 
about  the  body.   Watch-chains  are  frequently  broken 


and  fused,  and  by  the  intense  heating  of  these  me- 
tallic conductors  the  clothing  has  been  set  on  fire. 
Watches  have  been  broken  and  partially  fused,  and 
have  forcibly  burst  through  the  pockets  in  which 
they  were  contained.  Steel  articles,  such  as  pocket- 
knives,  have  been  rendered  magnetic.  The  cloth- 
ing is  sometimes  burnt  and  torn  to  a  great  extent, 
and  strong  boots  have  been  found  burst  open,  or 
thrown  ofl'  the  feet  to  a  distance,  or  nails  in  the 
soles  have  been  driven  out  of  them. 

The  remote  effects  of  lightning  are  due  to  the 
mechanical  injuries  produced  bv  it.  Permanent 
paralyses  may  result  from  injury  to  the  nerves  ;  and 
inflammatory  action  may  be  set  up  by  the  injury 
inflicted  on  internal  or  external  parts.  One  case 
is  recorded  in  which  the  whole  of  the  hair  on  the 
head  and  body,  as  well  as  the  nails  of  both  hands, 
came  off  after  a  lightning-stroke.  It  has  been 
asserted  that  ;  igor  iiior/is  does  not  occur  in  persons 
killed  by  lightning,  and  that  the  blood  remains  fluid 
for  a  very  long  time  after  death,  but  neither  of  these 
facts  has  been  substantiated. 

Treatment.  — The  treatment  of  those  who  have 
been  struck  by  lightning  consists  in  first  rousing  and 
keeping  up  the  respiration  and  circulation.  The 
cold  douche  is  often  of  great  value  ;  and  this,  com- 
bined with  friction  of  the  limbs,  warmth  to  the 
extremities,  and  the  administration  of  stimulants, 
either  by  the  mouth  or  in  the  form  of  enemata, 
would  seem  to  be  the  measure  best  calculated  to 
restore  the  suspended  animation.  Secondly,  special 
injuries  must  be  subsequently  treated  according  to 
their  nature.    See  Resuscitation. 

G.  V.  POORE. 

LIPIK  (LIPPIK),  in  Slavonia.— Thermal  muri- 

ated  saline  waters,  with  iodine.  See  Mineral 
Waters. 

LIPOMA  (A/ti-o?,  fat). -  A  fatty  tumour.  See 

TUMOII  KS. 

LI  PPITU  DO.  — Marginal  blepharitis.  See  Eye, 
and  us  Api'emiages, 

LIPPSPRINGE  and  INSELBAD,  in  Ger- 
many.—Earthy  waters.    See  Mineral  Waters. 

LISBON,  West  Coast  of  Portugal.— Warm, 
moist  climate,  with  very  variable  temperature. 
Mean  temperature  in  winter,  54°  ¥.  Prevailing 
winds,  N.E.-S.E.  in  spring.  Climate,  Treats 
ment  of  Disease  by. 

LISDOONVARNA,  in  Ireland.  —  Sulphur- 
waters.    .S'<v  Mineral  Waters. 

LITH/€IVliA  (xiOos,  a  stone;  and  alua,  the 
blood). — See  Uric  Acid  DL'^thesis. 

LITHONTRIPTICS  (\Wos,  a  stone  ;  and  rpi'/Sc.., 
I  wear  away).  —  Synon.  :  Fr.  Lithontriptiqnei  ;  Ger. 
Ste  ina  ujl dsende  Mil  tel. 

DEFINITION.  —  Lithontriptics  are  therapeutical 
measures  used  for  the  purpose  of  dissolving  calculi 
in  the  urinary  tract. 

Enumeration. — The  chief  lithontriptics  are  : 
Water,  Potassium,  Lithium,  Borax,  Phosphate  of 
Sodium,  -Soap,  Lime-water,  Nitric  Acid,  Phos- 
phoric Acid,  Hjdrochloric  Acid,  .Sulphuric  Acid, 
Pipera/ine,  and  Mineral  Waters,  such  as  those  of 
Contrexeville  and  Wildungen. 

Action.  —  Lithontriptics  dissolve  stones  in 
various  ways.    Some  of  them  possess  a  simple  sol- 
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vent  action,  as  in  the  case  of  water.  Others  unite 
with  the  calculi  so  as  to  form  a  more  soluble  com- 
pound, as  in  the  case  of  the  union  of  potassium  or 
lithium  with  the  uric  acid  of  a  calculus,  producing 
urate  of  potassium  or  lithium,  which  is  more  soluble 
than  uric  acid  itself.  In  the  case  of  phospiiatic 
■calculi,  diluted  nitric  acid  combines  with  the  bases 
of  which  they  are  composed,  to  form  a  more  soluble 
'Compound. 

Uses.  —  Lithontriptics  maybe  employed  for  the 
purpose  oP  dissolving  calculi  either  in  the  kidney  or 
In  the  bladder.  They  may  either  be  taken  inter- 
nally, so  as  to  act  upon  the  calculi  through  the 
medium  of  the  urine  ;  or  be  injected  directly  into 
the  bladder.  This  latter  treatment  can  only  be 
adopted  in  the  case  of  a  vesical  calculus,  and  is 
inapplicable  in  the  case  of  a  renal  calculus.  The 
most  useful  of  all  lithontriptics  is  water,  especially 
distilled  water.  V/hen  this  is  taken  in  large 
quantities,  the  urine  becomes  very  dilute,  and  small 
calculi  may  be  partially  dissolved,  so  as  to  be  re- 
duced in  size  and  ejected  through  the  natural  pas- 
sages. If  the  calculus  is  composed  of  uric  acid, 
salts  of  potassium  or  lithium  are  the  best  remedies 
for  internal  administration,  the  urates  of  these  bases 
being  more  soluble  than  the  urate  of  sodium. 
Piperazine  is  a  solvent  of  uric  acid,  twelve  times  as 
powerful  as  lithium  carbonate.  It  has  been  used  as 
a  lithontriptic  both  internally  and  as  a  local  injec- 
tion into  the  bladder.  In  the  case  of  phosphatic 
calculi,  acid  remedies  are  employed  instead  of 
alkaline;  but  it  is  exceedingly  difficult  to  render  the 
urine  acid  by  means  of  acids  given  by  the  mouth, 
unless  they  are  administered  in  quantities  likely  to 
derange  the  digestion.  In  place  of  mineral  acids, 
benzoic  acid  and  benzoate  of  ammonium  have  been 
employed,  as  benzoic  acid  passes  out  of  the  body  in 
the  form  of  hippuric  acid,  giving  an  acid  reaction  to 
the  urine.  On  account  of  this  difficulty,  acids  have 
been  directly  injected  into  the  bladder,  in  order  to 
act  directly  upon  the  stone  ;  for  which  purpose 
nitric  acid,  largely  diluted,  is  the  one  which  has 
been  most  generally  employed.  This  procedure, 
however,  is  now  rarely  had  recourse  to,  as  it  is  much 
easier  to  crush  the  stone  by  mechanical  means. 
The  two  most  important  springs  for  the  treatment 
of  renal  or  vesical  calculi  are  Contrexeville  and 
Wildungen.  The  waters  of  both  of  these  places 
contain  carbonate  of  iron,  which  appears  to  aid 
their  action.  T.  Lauder  Brunton. 

LITHOP-CDION.— 54?^  Concretions. 

LITH  U  Rl  A  (\l6os,  a  stone  ;  and  oSpof,  the  urine). 
A  condition  in  which  a  deposit  of  uric  acid  or 
urates  takes  place  in  the  urine.  See  Liver,  Func- 
tional Diseases  of ;  Uric-Acid  Diathesis  and 
Uric-Acid  Calculus  ;  and  Urine,  Morbid  Con- 
ditions of. 

LITTLE'S  DISEASE. —  Cerebral  Di- 
plegia. 

LIVER,    Diseases   of. — The  diseases  of  the 
liver  will  be  considered  in  the  following  order  : 
Abscess,  p.  882. 
Acute  Yellow  Atrophy,  p.  885. 
Amyloid  Disease,  p.  886. 
Chronic  Atrophy,  p.  887. 
Cirrhosis,  p.  887. 
Cysts,  p.  890. 


Enlargements,  p.  891. 

Fatty  Disease,  p.  891. 

Functional  Disorders,  p.  892. 

Gangrene,  p.  893. 

Hydatid  Disease,  p.  893. 

Hyperemia,  Passive  (Nutmeg),  p.  895. 

Inflammation  and  Active  Hypersemia,  p.  896. 

Malformations,  p.  898. 

Malpositions,  p.  899. 

Morbid  Growths,  p.  899. 

Syphilitic  Disease,  p.  901. 

Tuberculosis,  p.  903. 

The  following  articles  will  be  found  in  their 
alphabetical  position  in  other  parts  of  the  Dic- 
tionary :  Actinomycosis  ;  Bile,  Disorders  of ; 
Biliary  Fistula  ;  Bilious  ;  Cholagogues  ; 
Cholesterin  ;  CONCRETIONS;  Gall-Bladder 
AND  Bile-Ducts,  Diseases  of ;  Gall-Stones  ; 
H.-EMORRHAGE  {including  H.'ematemesis)  ;  Pain 
in  Visceral  Disease  ;  Physical  Examina- 
tion ;  Portal  Obstruction  ;  Portal  Throm- 
bosis. 

LIVER,  Abscess  of.  —  Synon.  :  Hepatic 
Abscess  ;  Fr.  Abces  du  Foie  ;  Ger.  Leherabscess. 

Abscesses  of  the  liver  are  divisible  into  two 
classes:  (i)  tropical  abscess;  (2)  other  forms  of 
pyogenic  infection,  including  those  resulting  from 
pyemic  conditions,  especially  such  as  arise  from 
typhlitis  and  surgical  operations  or  afifections  about 
the  rectum  ;  suppurating  hydatid  cysts  and  other 
parasites;  traumatism,  especially  blows  on  the  liver  ; 
gall-stones  ;  and  pylephlebitis.  Tropical  abscess 
will  be  alone  considered  in  this  article.  Suppura- 
tion complicating  other  conditions  is  considered 
elsewhere.    See  pp.  565,  &c. 

Tropical  Abscess  of  the  Liver.  —  /Etio- 
logy.— The  association  of  abscess  of  the  liver 
with  dysentery  has  long  been  recognised,  and  the 
more  the  subject  is  investigated  the  more  constant 
is  this  association  found  to  be.  So  much  is  this  the 
case  that  some  recent  writers  incline  to  regard  the 
terms  '  tropical  abscess  '  and  '  dysenteric  abscess ' 
of  the  liver  as  synonymous.  It  may  safely  be 
asserted  that  in  75  per  cent,  of  cases  of  hepatic 
abscess  a  history  of  some  degree  of  dysentery  -  not 
necessarily  of  a  very  urgent  character — can  be 
elicited.  It  must  be  recognised,  however,  that  in 
this  association  the  order  of  events  is  not  always  the 
same  :  usually  the  dysentery  is  antecedent  to  the 
hepatitis  ;  sometimes  the  diseases  appear  to  be  co- 
incident ;  more  rarely  the  hepatitis  appears  to 
precede  the  dysentery  ;  and  in  not  a  few  cases  the 
clinical  manifestations  of  the  two  conditions  alter- 
nate. The  advocates  of  the  astiological  identity  of 
these  diseases  suggest  that  in  a  proportion  of  cases  in 
which  dysentery  is  not  a  feature  either  before, 
during,  or  after  the  occurrence  of  abscess,  the 
pathological  drama  has  not  been  played  out.  They 
argue  that,  just  as  dysentery  may  exist  without  hepa- 
titis, hepatitis  may  exist  without  dysentery.  What- 
ever may  be  the  exact  relationship  between  these 
diseases — a  relationship  succinctly  expressed  by  the 
term  '  hepatic  dysentery  ' — it  is  certainly  a  very 
intimate  one,  and  one  which  should  always  be 
borne  in  mind  in  the  diagnosis  of  hepatic  abscess, 
as  well  as  in  the  prognosis  of  dysentery  ;  and  it 
should  also  be  borne  in  mind  that  the  abscess  may 
not  develop  till  juonths  after  the  dysentery  has  been 
recovered  from,  and  the  patient  perhaps  has  left  the 
endemic  area. 
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The  most  potent  circumstance  in  predisposing 
to  hepatic  abscess  is  residence  in  a  hot  climate, 
especially  if  the  heat  is  combined  with  humidity 
and,  possibly,  malaria.  There  are  exceptions,  but, 
speaking  generally,  liability  to  this  form  of  abscess 
increases  pari  passu  with  these  conditions.  Intem- 
perance in  eating  and  drinking ;  lazy,  luxurious 
habits  ;  bad  food  ;  hardship  and  exposure,  such  as 
are  incidental  to  a  soldier's  life  in  time  of  war  ;  hot, 
close,  and  overcrowded  barracks  ;  and  insanitary 
conditions  in  general  have  a  marked  though  predis- 
posing influence.  Men  are  more  subject  to  it  than 
women,  adults  than  youths  ;  children  seem  to  enjoy 
an  almost  absoluteimmunity.  Race  has  undoubtedly 
some  influence,  but  how  it  acts — whether  in  con- 
sequence of  peculiarities  of  habit,  acclimatisation, 
or  specific  racial  idiosyncrasies — has  not  been  ade- 
quately determined.  It  is  certain  that  liver-abscess 
is  much  more  common  in  Europeans  residing  in  hot 
climates  than  in  the  ordinary  natives,  but  natives 
who  adopt  the  habits  of  Europeans  as  regards  alcohol 
and  rich  living  are  said  to  approach  the  European  in 
liability  to  the  disease. 

Among  the  circumstances  which  determine  the 
formation  of  abscess  in  persons  predisposed  are, 
above  all,  chills  of  the  surface  such  as  arise  from 
rapid  alternations  of  heat  and  cold,  from  sitting  in 
draughts  in  wet  clothes,  from  bathing  in  cold  water, 
or  sleeping  without  adequate  clothing.  A  blow  on 
the  liver,  a  bout  of  drinking,  or  a  surfeit,  is  often 
the  starting-point  of  the  disease. 

Anatomical  Characters  and  Pathology. 
Tropical  abscess  of  the  liver  may  be  single  or  mul- 
tiple, and  it  may  vary  in  size  from  a  minute  col- 
lection of  pus  to  an  enormous  sac  containing  many 
pints  of  fluid,  and  occupying  a  large  extent  of  the 
liver.  When  a  section  of  a  liver  in  a  state  of  in- 
cipient suppuration  is  made,  one  or  more  circular 
patches,  greyish-yellow  or  otherwise  altered  in 
colour,  and  surrounded  by  an  area  of  congestion, 
are  revealed.  Abscess  is  formed  by  the  breaking 
down  of  one  of  these  patches,  liquefaction  com- 
mencing in  the  centre.  Frequently  two  or  more 
neighlxjuring  patches  coalesce.  When  the  abscess 
has  attained  any  size  its  walls  are  found  to  be  very 
irregular,  their  inner  surface  being  coated  usually 
with  a  \  ellowish  tenacious  purulent  material  lying 
on  a  thin  zone  of  more  or  less  infiltrated  liver-tissue 
—the  abscess-sac  —which  in  its  turn  is  surrounded 
by  a  hyperajmic  zone  ;  beyond  this  the  liver-tissue 
may  be  fairly  healthy.  Around  and,  so  to  speak, 
in  the  walls  of  the  principal  focus  of  suppuration  a 
number  of  minute  abscesses  may  form,  and  it  is  by 
the  bursting  of  these  into  the  main  cavity,  and  the 
necrosis  of  pieces  of  intervening  tissue,  as  well  as 
by  the  slower  process  of  purulent  and  molecular 
disintegration  of  its  walls,  that  the  cavity  enlarges. 
The  contents  vary  considerably  :  usually  they  are 
of  a  chocolate-brown  colour,  and  have  a  thick 
gummy  consistence  tending  to  become  gelatinous  on 
cooling.  The  odour  too  is  peculiar.  Not  infre- 
quently lumps  of  necrosed  liver-tissue  or  clots  of 
blood  are  found  floating  in  the  fluid,  which  may 
also  be  streaked  with  blood,  bile,  or  a  yellow 
mucoid-looking  pus  of  a  paler  colour.  Occasionally 
the  pus  is  more  fluid,  and  may  have  the  appearance 
of  ordinary  pus  ;  rarely  it  is  thin,  watery,  or 
grumous.  It  frequently  contains  a  variety  of  micro- 
organisms, including  the  colon-bacillus,  but  in  not 
a  few  instances  the  bacteria  of  pus  are  absent.  It 
is  further  characterised  in  a  certain  proportion  of 


cases  by  the  presence  ot  a  protozoal  organism — the 
Aniccba  loH.    See  DYSENTERY,  p.  426. 

When  the  abscess  is  single  its  most  usual  situa- 
tion is  towards  the  back  part  of  the  right  lobe,  but 
it  may  occupy  the  left  lobe  or  any  other  part  of  the 
gland.  When  abscesses  are  numerous,  they  are 
scattered  throughout  the  liver,  especially  near  the 
peritoneal  surfaces. 

Death  may  occur  before  the  abscess  ruptures  ; 
rarely  it  becomes  encysted  or  absorbed  ;  usually  it 
makes  its  way  to  the  surface  of  the  organ  and,  after 
adhesions  have  been  formed  between  opposing 
serous  surfaces,  opens  on  the  surface  of  the  body  or 
into  some  of  the  neighbouring  viscera.  The  most 
usual  direction  in  which  rupture  occurs  is  into  the 
right  lung,  next  in  frequency  the  intestinal  tract,  less 
frequently  the  surface  of  the  body,  and  rarely  into 
the  pleural  or  peritoneal  cavities  or  into  the  peri- 
cardium, gall-bladder,  inferior  vena  cava,  or  pelvis 
of  the  right  kidney.  Rupture  into  the  pericardium 
or  inferior  vena  cava  is  necessarily  and  speedily 
fatal,  Init  recovery  has  followed  surgical  interference 
after  the  rupture  of  a  hepatic  abscess  into  the  peri- 
toneum. Recovery  may  sometimes  speedily  ensue 
after  rupture  of  the  abscess,  especially  if  it  opens 
into  the  lung  or  intestinal  canal  ;  but  in  this  event, 
in  the  majority  of  instances,  the  necrotic  process  is 
not  arrested,  and  the  patient  sinks  after  perhaps  a 
long  illness.  Recovery  after  surgical  operation, 
even  in  the  case  of  very  large  abscess,  is  often  re- 
markably rapid,  a  great  cavity  of  many  ounces 
capacity  healing  up  perhaps  in  a  week  or  two. 

Of  the  intimate  pathology  of  hepatic  abscess  little, 
if  anything,  is  known.  By  the  discovery  of  the 
Ama-ha  coli  in  connection  with  this  disease  and 
dysentery,  the  question  seems  to  have  entered  on  a 
promising  field  (see  pp.  426,  428).  It  has  been 
shown  that  the  amaba  occurs  not  only  in  the 
hepatic  discharges,  but  also  in  the  tissues  surround- 
ing hepatic  abscess.  That  it  is  not  invariably 
pathogenic  is  proved  by  its  being  sometimes  present 
in  the  normal  freces  of  apparently  healthy  indi- 
viduals. 

With  reference  to  the  association  of  dysentery 
and  hepatic  abscess,  it  ought  to  be  mentioned  that 
in  some  epidemics  of  dysentery  abscess  is  of  more 
frequent  occurrence  than  in  others  ;  and  this  has 
been  remarked,  not  only  in  epidemics  in  the  tropics, 
but  in  epidemics  occurring  in  Europe.  In  many 
of  the  latter  hepatic  abscess  is  almost  unknown, 
but  in  others  it  is  not  so  rare,  as  in  the  Dublin 
epidemic  of  1818.  Manifestly  there  is  a  specific 
element  common  to  certain  types  of  dysentery  and 
hepatic  abscess  ;  but  what  this  is,  and  how  it 
operates,  has  not  been  determined.  At  one  time 
it  was  held  that  the  abscess  was  caused  by  the  ab- 
sorption of  pus  by  the  portal  vein  from  the  dysen- 
teric ulcers,  and  from  suppurating  phlebitis  which 
was  supposed  to  be  present  in  the  intestinal 
radicles  of  that  vessel.  But  no  such  phlebitis  was 
demonstrated  ;  and,  moreover,  it  has  been  con- 
tended that  as  in  certain  instances  the  hepatitis 
may  precede  the  dysentery,  it  therefore  could 
not  be  caused  by  the  latter.  Further,  as 
hepatic  abscess  is  by  no  means  a  frequent  sequela 
of  gastric  ulcer,  of  typhoid  fever,  or  of  tubercular 
or  malignant  ulceration  of  the  intestine,  the 
ulceration  of  the  bowel  in  dysentery  cannot  per  se 
be  regarded  as  the  cause  of  tropical  abscess  of  the 
liver. 

Symptoms. — Sometimes  these  are  fairly  acute, 
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but  in  the  great  majority  of  cases  they  are  of  an 
extremely  subdued  and  insidious  character,  so  that 
sometimes  the  first 'intimation  of  the  presence  of 
abscess  in  the  Hver  is  its  rupture  into  the  lungs 
or  intestine,  and  a  discharge  of  the  peculiar  choco- 
late-coloured  pus.      Very   often    the  symptoms 
amount  to  little  more  than  feelings  of  ill-health, 
vague  uneasiness  about  the  region  of  the  liver,  and 
a  state  of  low  irregular  feverishness.  Temperature 
in  the  morning  may  be  but  slightly,  if  at  all,  above 
the  normal,  rising  during  the  day  to  101°  or  102°  ; 
or  there  may  be  spells  of  complete  apyrexia  or, 
occasionally,  of  high  fever.     Profuse  sweating, 
particularly  during  sleep,  is  generally  very  marked. 
Slight  feelings  of  chilliness  occur  from  time  to  time, 
and  in  a  few  cases  sharp  rigors  are  met  with  ;  but 
too  much  importance  must  not  be  attached  to  their 
absence.    The  complexion  may  be  muddy,  and  the 
sclerotics  slightly  yellow  ;  the  urine,  though  often 
loaded  and  dark,  is  seldom  icteric  ;  marked  jaundice 
is  rare.    The  temper  is  generally  very  irritable,  and 
the  spirits  depressed.    The  tongue  is  sometimes 
coated  ;  at  other  times  it  is  clean.    Appetite  is 
usually  poor ;  but  occasionally  it  is  fairly  good. 
Vomiting  may  occur,  especially  if  the  left  lobe  of 
the  liver  is  involved.    The  bowels  may  be  confined  ; 
generally  they  are  loose  or  irregular,  often  dysen- 
teric.   A  short  dry  cough  and  some  dyspnoea  are 
not  uncommon.    The  decubitus  is  usually  dorsal  or 
on  the  right  side.    In  some  cases  pain  of  a  cutting 
character  in  the  region  of  the  liver  is  a  distressing 
symptom,  and  is  regarded  as  evidence  of  perihepa- 
titis, and  the  formation  of  adhesions  between  the 
peritoneal  surfaces.    In  other  cases  the  pain  is  of  a 
very  subdued  type — merely  a  sense  of  weight  and 
uneasiness  ;  but  it  is  usually  intensified  by  pressure 
or  percussion  or  smart  compression,  and  it  is  often 
observed  that  percussion  over  the  lower  part  of  the 
abdomen  may  cause  pain  not  where  the  blow  falls, 
but  in  the  region  of  the  liver.    Firm  pressure  on 
the  liver  often  gives  rise  to  a  feeling  of  nausea  or 
faintness.     Fain  in  the  right  shoulder  or  scapula  is 
one  of  the  classic  symptoms  of  hepatic  abscess,  and 
is  regarded  as  an  indication  that  the  mischief  is  in 
the  neighbourhood  of  the  diaphragm.    The  abdomen 
is  generally  on  inspection  seen  to  be  motionless  and 
full.    The  liver  is  enlarged,  but  not  always  to  a 
great  extent  ;  the  enlargement  may  be  upwards,  a 
more  significant  sign  than  when  it  is  enlarged  in  a 
downward  direction.     There  may  be  a  general 
bulging  of  the  right  hypochondrium,  and  oblitera- 
tion of  some  part  of  one  or  two  intercostal  spaces, 
with  a  degree  of  oedema  or  even  redness  of  the 
integuments.    In  wasted  patients  with  normal  livers 
the  epigastrium  should  be  concave  when  they  are 
lying  down,  but  in  abscess  of  the  liver  it  is  often 
flat  or  even  bulging,  and  this  is  more  apparent  when 
the  patient  is  made  to  stand  up  ;  this  appearance, 
with  fever  and  tenderness,  is  always  a  suspicious 
symptom.    Friction  or  crepitation  may  be  heard  at 
some  part  of  the  base  of  the  right  lung  ;  the  presence 
of  these  indicates  proximity  of  the  abscess  to  the 
diaphragm  ;  and  if,  in  addition,  the  Amcuba  coli  is 
found  in  the  sputum,  rupture  of  the  abscess  into  the 
lung  is  impending.    When  this  occurs,  a  thick, 
gummy,  chocolate-brown  pus — quite  pathognomonic 
in  appearance,  and  yielding  the  reactions  of  bile 
when  tested  chemically,  and  exhibiting  granular 
and  degenerated  liver-cells  under  the  microscope — 
is  brought  up.    In  consequence  of  the  persistent 
coughing  after  the  abscess  has  opened  and  partially 


emptied,  there  may  be  much  hremorrhage  from  its 
walls,  and  a  very  bloody  sputum  ;  so  that  the 
great  bulk  of  the  expectoration  may  be  blood,  with 
here  and  there  only  a  streak  or  pellat  of  the  choco- 
late-brown pus.  This  appearance  is  very  apt  to 
deceive  the  unwary,  and  to  lead  to  a  diagnosis  of  pul- 
monary hremoptysis.  The  stethoscope  may  detect 
approximately  the  point  of  entrance  of  the  abscess 
into  the  lung,  and  occasionally  it  reveals  peculiar 
and  very  loud  bruits,  synchronous  with  the  pulse 
somewhere  about  the  upper  border  of  the  hepatic 
area,  and  sometimes  of  a  to-and-fro  character. 
These  bruits  probably  arise  from  a  to-and-fro  play 
of  air  out  of  and  into  a  partially  empty  but  uncol- 
lapsed  abscess-sac  through  a  narrow  sinus,  and  are 
produced  by  the  jog  communicated  to  the  inflated 
abscess-sac  by  the  systole  of  the  ventricles.  Should 
the  abscess  open  into  the  bowel,  there  may  be  one 
or  two  loose  stools  of  a  similar  chocolate-browrk 
character  ;  and  in  a  case  of  suspected  abscess  of  the 
liver  the  physician  ought  always  to  bear  this  in 
mind,  and  inspect  any  loose  motions  reported  to 
him.  Rupture  into  the  stomach  may  be  followed 
by  vomiting  ;  rupture  into  the  pericardium  or  perito- 
neum, by  sudden  collapse. 

Diagnosis. — This  is  often  a  matter  of  great 
difliculty,  even  to  the  most  experienced,  and  at 
times  only  to  be  settled  by  the  development  of 
events,  or  the  use  of  the  aspirator.    An  excellent 
rule   for  the  practitioner  in   countries  in  which 
hepatic  abscess  is  endemic  is  as  follows  :  Whenever 
persistent  ill-health  is  associated  with  a  low  degree 
of  fever,  and  symptoms — no  matter  how  trifling — 
— referred  to  the  abdomen,  which  cannot  be  readily 
accounted  for,  suspect  abscess  of  the  liver,  and 
examine  the  organ  daily  with  this  possibility  in  view, 
and  inquire  carefully  for  a  history  of  dysentery.  It 
must  be  borne  in  mind,  too,  that  the  dysentery  may 
have  been  very  trifling,  called  perhaps  diarrhoea, 
and  that  it  may  have  occurred  several  months  before 
the  health  began  to  break  down.    The  significance 
of  enlargement  of  the  liver,  localised  hepatic  swell- 
ing, pain,  tenderness,  a  fixed  and  motionless  abdo- 
men, rigors,  and  a  hectic  temperature  following 
dysenterv  can  hardly  be  misunderstood.    But  it  is 
seldom  that  in  the  early  and  more  hopeful  stages  of 
abscess  the  indications  are  so  unequivocal  ;  indeed 
it  may  be,  and  often  is,  entirely  overlooked,  and 
not  discovered  until  it  has  burst  into  lung  or  bowel, 
or  until  it  is  found  on  the  post-mortem  table.  The 
presence  of  pneumonic  crepitus  about  the  base  of 
the  right  lung  in  liver-cases  is  often  misinterpreted  ; 
rightly  understood,  it  is  a  most  valuable  confirma- 
tory sign,  especially  if  it  is  limited  to  a  small  patch. 
Sometimes  the  periodicity  of  the  fever,  the  severity 
of  the  rigors,  and  regular  procession  of  pyrexia  and 
diaphoresis  in  hepatic  abscess,  lead  to  a  diagnosis 
of  ague  ;  but  the  impotence  of  quinine  to  cure  the 
fever,  and  the  absence  of  the  Plasmodium  malarise 
in  the  blood,  and  of  splenic  enlargement — which  is 
nearly  always  present  when  the  liver  is  affected  in 
malarial  hepatitis,  which  rarely  ends  in  abscess — 
ought  to  awake  suspicion.    When  in  a  malarial 
subject  there  is  a  history  of  dysentery,  and  both 
liver  and  spleen  are  enlarged,  diagnosis  in  the  early 
stage  of  hepatic  abscess  is  nearly  impossible  with- 
out the  aid  of  the  aspirator.    In  any  case  where 
grave  doubt  exists,  where  fever  is  persistent,  and 
the  patient  is  manifestly  losing  ground,  exploration 
with  a  medium-sized  aspirator-needle  must  not  be 
delayed.    This  trifling  operation,  if  attended  with 
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any  risk,  is  infinitely  less  dangerous  than  procrasti- 
nation. With  proper  precautions  it  is  not  a  dan- 
gerous proceeding  ;  so  far  from  doing  harm  it  has 
often  a  markedly  curative  effect  in  cases  of  hepatitis, 
even  when  there  is  well-marked  local  bulging.  As 
an  encouragement  to  early  recourse  to  the  aspi- 
rating needle,  it  ought  to  be  borne  in  mind  that  hectic 
fever  may  occur  in  hepatitis  before  the  formation  of 
pus,  and  even  in  cases  in  which  pus  never  does  form  ; 
and  the  whole  trouble  which  otherwise  might  have 
ended  in  abscess  may  rapidly  subside  after  explora- 
tory needling.  In  exploring  the  liver  with  the 
aspirator,  in  the  absence  of  definite  localising  indi- 
cations, the  needle  ought  to  be  inserted  in  the  first 
instance  about  the  seventh  or  eighth  interspace  in 
the  anterior  axillary  line  ;  if  pus  is  not  found  here, 
a  second  and  third  puncture  should  be  made,  the 
needle  being  driven  in  to  its  full  extent  if  necessary, 
in  front  just  below  the  ribs  a  little  to  the  inside  of 
the  nipple-line,  and  again  behind  in  a  line  with  the 
angle  of  the  scapula  well  below  the  edge  of  the  lung. 
St't'  Paracentesis. 

Prognosis. --It  is  impossible  in  the  present  state 
of  medical  knowledge  to  say  how  dysenteric  hepa- 
titis will  terminate,  whether  in  resolution  or  abscess. 
Should  the  latter  form,  provided  it  is  single  and 
opened  soon  and  effectually  drained,  the  prognosis 
is  fairly  good  ;  quite  50  per  cent,  recover.  If  left 
too  long  or  allowed  to  open  of  itself,  the  prognosis 
is  bad,  though  by  no  means  hopeless.  If  two  or 
more  abscesses  are  present,  the  chances  of  recovery 
are  proportionately  diminished  ;  and  if  there  are 
many  suppurating  points  scattered  through  the  liver, 
death  is  inevitable.  If  after  operation  the  tempera- 
ture quickly  becomes  normal  and  keeps  so,  pro- 
gnosis is  favourable  ;  but  if,  on  the  other  hand, 
alter  operation  there  is  a  distinct  evening  rise  and 
a  continuance  of  the  hectic  fever,  the  worst  may  be 
apprehended. 

Treatment.  —  Hepatitis  threatening  abscess 
ought  to  be  treated  by  absolute  rest  in  bed,  low  diet, 
and,  in  the  absence  of  diarrhoea  or  dysentery,  saline 
aperients,  such  as  sodium  sulphate.  The  right  side 
ought  to  be  covered  with  a  large  hot  frequently 
renewed  poultice,  a  foot  in  breadth  and  three  feet 
in  length,  which  should  pass  from  beyond  the 
middle  line  behind  to  beyond  the  middle  line  in 
Iront.  If  there  is  dysentery,  a  thirty-grain  dose  of 
ipecacuanha  should  be  given,  and  repeated  as  in 
ordinary  dysentery  {see  Dysentery).  In  the  ab- 
sence of  intestinal  trouble,  chloride  of  ammonium  in 
twenty-grain  doses  every  six  hours  is  sometimes  ex- 
hibited with  advantage.  Quinine  is  indicated  in 
malarial  complications. 

Symptoms  not  improving,  exploration  with  the 
aspirator  must  not  be  too  long  delayed.  If  pus  is 
found  the  abscess  should  be  opened  forthwith, 
thoroughly  drained,  and  treated  on  Listerian  prin- 
ciples. It  may  be  remarked  that  in  no  surgical  aftec- 
tion  is  it  more  necessary  to  observe  the  great  surgical 
principles  of  early  opening,  free  drainage,  and  per- 
fect asepsis.  By  these  means  the  mortality  in  this 
aflection  has  of  late  years  been  enormously  reduced, 
and  a  diagnosis  of  liver-abscess  is  now  no  longer  to 
be  regarded,  as  it  was  in  former  days,  as  almost 
tantamount  to  sentence  of  death.  The  opinion  of 
the  physician  is  sometimes  asked  as  to  the  propriety 
of  making  an  external  opening  in  the  case  of  an 
abscess  discharging  through  the  lungs  or  intestinal 
canal,  or  from  an  inefficient  sinus  in  the  walls  of  the 
chest  or  abdomen.    A  good  rule  to  observe  in  such 


a  case  is  this  :  If  the  patient  is  improving,  fever 
absent,  and  discharge  lessening,  do  not  counsel 
interference ;  if,  on  the  other  hand,  hectic  fever 
persists,  the  discharge  increases  or  does  not  dimi- 
nish materially,  and  the  patient  continues  to  lose 
ground,  advise  operation.  If  there  be  doubt  about 
which  course  to  advise,  recommend  change  of 
air,  which  has  sometimes  a  wonderful  influence  in 
wavering  cases  in  inducing  healing.  Should  fever 
and  ill-health  persist  after  the  abscess  has  been 
freely  drained,  and  the  drain,  though  effective,  give 
vent  to  very  little  discharge,  suspect  the  presence  of 
a  second  abscess,  and  advise  further  exploration, 
and — if  pus  is  found — further  operation,  l^ecovery 
has  followed  after  several  aljscesses  have  been 
so  treated  in  the  same  individual.  If  the  tempera- 
ture keeps  up  after  all  abscesses  have  been  opened, 
and  discharge  from  the  drainage  tube  is  profuse,  it 
is  an  indication  that  the  necrotic  process  is  still 
going  on  in  the  liver  ;  the  prognosis  is  then  most 
unfavourable.  Gangrene  sometimes  sets  m  around 
the  operation-wound,  and  is  almost  invariably 
fatal. 

When  pus  has  formed,  the  diet  ought  to  be  fairly 
liberal  ;  but  overfeeding  and  overstimulation  are 
under  all  circumstances  to  be  carefully  avoided. 

Patrick  Manson. 

LIVER,  Acute  Yellow  Atrophy  of.— Synon.  : 

Fr.  Atfopltie  Jaunc  Aigii'c  dit  Foie  ;  Ictire  Grave  ; 
Ger.  Acute  Atrophie  der  Leber. 

Definition. — An  extremely  acute  inflammation 
of  the  liver,  due  to  some  unknown  poison. 

yETlOLOGY. — Acute  yellow  atrophy  is  a  rare 
disease.  It  may  occur  at  any  period  of  life,  but  is 
most  prevalent  between  the  ages  of  20  and  30. 
It  is  twice  as  common  among  women  as  among 
men  ;  pregnant  women  are  especially  liable  to  it 
{see  Pregnancy,  Diseases  of).  Emotional  disturb- 
ances, such  as  grief  and  trouble,  and  bad  hygienic 
conditions,  have  been  thought  by  some  to  predispose 
to  this  disease.  It  is  occasionally  preceded  by  syphilis 
and  acute  alcoholism,  and  may  supervene  upon 
cirrhosis  of  the  liver.  It  was  originally  attributed  to 
phosphorus-poisoning,  which  causes  a  closely  allied 
condition. 

Anatomical  Characters. — The  appearances 
are  those  of  an  acute  necrosis,  combined  with  slight 
reactive  inflammation.  The  liver  is  small  :  in  ex- 
treme cases  it  may  weigh  as  little  as  nineteen  or 
even  thirteen  ounces.  It  decreases  in  all  diameters, 
but  often  irregularly.  The  capsule  is  wrinkled, 
and  the  organ  is  limp  and  flabby,  not  unlike  col- 
lapsed lung  (RoUeston).  On  section  the  outlines  of 
the  lobules  are  almost,  if  not  quite,  lost,  and  the  sur- 
face is  of  a  bright  yellow-ochre  colour  broken  by 
reddened  patches.  The  yellow  represents  the  early 
and  acute  stage  of  the  disease  ;  the  red  represents 
the  later  changes,  in  which  most  of  the  liver-cells 
have  disappeared,  the  colour  being  partly  due  to 
distension  of  blood-vessels.  By  these  signs  the 
liver  may  be  readily  distinguished  from  that  in 
phosphorus-poisoning,  in  which  condition  the  liver 
is  large  and  contains  large  quantities  of  fat.  The 
liver  in  acute  yellow  atrophy  contains  very  little 
fat.  The  gall-bladder  and  bile-ducts  are  either 
empty  or  contain  a  grey  mucus.  Under  the  micro- 
scope, the  liver-cells  are  seen  to  be  shrunken, 
granular,  and  bile-stained.  Around  both  intra-  and 
interlobular  veins  are  a  number  of  round  cells, 
probably  leucocytes.    Charcot-Leyden  crystals,  as 
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well  as  crystals  of  leucine  and  tyrosine,  have  been 
found,  especially  when  the  liver  has  been  preserved 
for  some  time.  Double  parallel  rows  of  cubical 
cells,  such  as  are  seen  in  some  forms  of  cirrhosis, 
are  generally  present. 

Bacteria  have  been  observed  in  the  liver,  but 
their  pathological  significance  is  doubtful.  The 
spleen  is  enlarged  and  soft  in  the  great  majority 
of  cases.  The  stomach  and  alimentary  canal  pre- 
sent dark  red  or  tarry  contents,  the  outcome  of 
haemorrhage  ;  the  tubular  glands  of  the  stomach 
are  filled  with  fattily  degenerated  epithelium.  The 
muscular  tissue  of  the  heart  shows  likewise  granular 
or  fatty  degeneration  ;  and  the  tubules  of  the 
kidneys  are  filled  with  epithelium  in  various  stages 
of  fatty  degeneration, 

Symptoms. — Acute  yellow  atrophy  is  commonly 
preceded  for  some  days  or  weeks  by  a  simple 
jaundice,  in  which  nothing  peculiar  can  be  made 
out.  Delirium  and  convulsions  then  suddenly  set 
in,  followed  by  deep  coma,  stertorous  breathing, 
dilated  pupils,  and  increased  jaundice.  During 
the  first  part  of  the  disease  the  pulse  is  natural  or 
reduced  in  frequency,  but  with  the  appearance  of 
the  convulsions  and  delirium  it  rises  to  120  or  130, 
becoming  very  feeble.  The  urine  is  normal  in 
quantity,  allowing  for  the  vomiting,  and  bile- 
s'ained,  and  usually  contains  leucine  and  tyrosine. 
In  some  cases  it  is  necessary  to  evaporate  the  urine 
to  a  concentrated  condition  to  detect  these.  The 
amount  of  urea  excreted  is  small  (see  Leucine; 
and  Tyrosine).  There  is  almost  always  constipa- 
tion, the  stools  being  at  first  pale,  afterwards  black 
from  admixture  of  blood.  Vomiting  is  very  con- 
stantly present ;  at  the  end  of  the  disease  the  vomit 
consists  of  a  black  coffee-ground  matter.  The 
tongue  becomes  dry  and  tremulous.  The  right 
hypochondriac  and  epigastric  regions  are  painful 
and  tender.  The  liver,  at  first  tender  and  natural 
in  size,  or  even  larger  than  natural,  decreases  daily 
in  dimensions,  so  that  at  last  percussion  may  give 
no  liver-dulness  at  all— the  softened  condition  of  the 
liver  allowing  it  to  become  folded  on  itself,  and  the 
intestines  rising  up  to  take  its  place.  With  the 
decrease  of  the  liver,  the  spleen  increases  in  size. 
A  hsemorrhagic  diathesis  likewise  sets  in,  as  shown 
by  petechia;  on  the  skin,  epistaxis,  hcematemesis, 
and  melrena.  The  temperature  is  commonly  low, 
until  just  before  death. 

Diagnosis. — The  prodromal  stage  cannot  be  dis- 
tinguished from  catarrhal  jaundice.  When  the 
graver  symptoms  develop  the  possibility  of  phos- 
phorus-poisoning must  be  considered.  In  the  latter 
disease,  the  history,  the  early  onset  and  severe 
symptoms  of  gastric  irritation,  the  persistence  of 
the  enlarged  liver,  and  the  continued  excretion  of 
a  fair  quantity  of  urea  are  the  points  which  will  best 
ensure  its  recognition.  Slight  disturbances  of  tem- 
peratiire  are  not  sufficiently  characteristic  to  be  of 
any  diagnostic  importance. 

Progn'osis. — The  prognosis  is  extremely  bad  ; 
probably  no  cases  recover. 

Treatment.— The  treatment  must  be  conducted 
upon  general  principles.  Intestinal  antiseptics,  e.g. 
salol,  salicylate  ot  bismuth,  /8-naphthol,  have  been 
recommended.  The  diet  should  be  limited  to  milk, 
diluted,  if  preferred,  with  soda-water. 

H.  Montague  Murray. 

LIVER,  Amyloid  Disease  of.— Synon.  : 
Albuminoid  or  Waxy  Liver  ;  Lardaceous  Liver  ;  Fr. 


Degenerescence  A  my  hide  du  Foie  ;  Ger.  Amyloide 
Eiitartiing  der  Leber. 

yl^^^TlOLOGY. — The  ajtiology  of  amyloid  disease 
of  the  liver  is  the  same  as  that  of  amyloid  disease 
elsewhere.    See  Amyloid  Disease. 

Anatomical  Characters. — The  liver  has  its 
normal  shape  ;  is  more  or  less  enlarged,  sometimes 
to  such  an  extent  as  to  fill  the  greater  part  of  the 
abdominal  cavity  ;  it  has  a  clean  sharp  edge,  and 
is  firm,  resistent,  and  inelastic,  with  a  smooth 
glistening  surface.  The  organ  cuts  like  bacon, 
hence  the  name  'lardaceous.'  The  cut  surface  is 
a  translucent  grey,  like  gelatine  or  boiled  sago,  or, 
in  advanced  cases,  a  peculiar  subdued  red,  like  that 
of  raw  ham  ;  but  sometimes  it  is  yellowish  or 
speckled,  the  liver  being  anasmic  and  often  fatty 
also.  From  the  incised  veins  a  little  pale  blood 
usually  oozes.  The  characteristic  staining-reactions 
are  described  elsewhere  [see  Amyloid  Disease). 
The  structures  invaded  by  the  new  material  have, 
in  a  section  examined  microscopically,  a  lustrous, 
transparent,  and  somewhat  swollen  appearance. 
When  the  entire  lobule  is  affected,  the  aspect  is 
homogeneous.  The  appearance  of  an  amyloid  liver 
may  be  modified  by  the  co-existence  of  fatty  change, 
or  cirrhosis,  or  syphilitic  disease.  The  spleen  is 
generally,  the  kidneys  not  infrequently,  and  the 
intestine  and  other  structures  sometimes  implicated. 

Symptoms. — Palpation,  in  marked  cases  of 
amyloid  disease  of  the  liver,  will  readily  detect  a 
large  hard  resistent  tumour,  having  the  normal 
outlines  of  this  organ  ;  the  smoothness  of  its  sur- 
face ;  and  the  extent  to  which  it  encroaches  upon 
the  abdominal  cavity.  Pressure  does  not  elicit  any 
tenderness,  nor  is  there  usually  any  pain  ;  at  most, 
in  advanced  cases,  there  is  only  a  sense  of  tension 
and  fulness,  as  in  other  hepatic  enlargements.  The 
painless  nature  of  the  tumour  is  distinctive.  The 
disease  does  not  interfere  with  the  portal  circula- 
tion, and  does  not  therefore  directly  cause  ascites. 
When  this  occurs,  it  is  the  result  of  general  cachexia, 
induced  by  the  constitutional  malady,  and  perhaps 
by  associated  renal  complication.  The  dropsy 
generally  affects  the  legs  in  the  first  instance,  and 
afterwards  the  serous  cavities,  and  is  not  a  pro- 
minent symptom  unless  the  kidneys  are  implicated 
[see  Kidney,  Amyloid  Disease  of).  There  is  no 
jaundice  ;  or  if  this  occur — a  rare  event — it  is  from 
pressure  on  the  bile-duct  externally  by  enlarged 
lymphatic  glands.  The  evacuations  are,  however, 
frequently  of  a  pale  yellow,  and  at  times  of  a  clayey, 
colour,  which  may  be  accounted  for  by  the  extensive 
impairment  of  secreting  structure,  and  the  conse- 
quent secretion  of  a  poor  colourless  bile.  Vomiting, 
without  other  indications  of  gastric  derangement, 
and  diarrhoea,  are  symptoms  not  uncommon  in  ad- 
vanced cases,  and  are  no  doubt  due  to  the  im- 
plication in  the  disease  of  the  vessels  and  villi  of 
the  stomach  and  intestines. 

Diagnosis. — The  peculiar  features  of  the  en- 
largement, its  painless  character,  the  concurrence 
of  the  usual  etiological  factors,  especially  if  the 
spleen  and  kidneys  be  involved,  will  distinguish  an 
amyloid  liver  from  other  kinds  of  hepatic  enlarge- 
ment. If  there  be  associated  cirrhosis  or  syphilitic 
disease,  the  diagnosis  will  be  difficult. 

Prognosis  and  Duration. — The  disease  may 
run  on  for  months  or  even  years.  It  may  disappear 
if  the  process  that  caused  it  can  be  arrested,  as  is 
sometimes  the  case  with  chronic  suppuration.  But 
it  generally  proves   fatal,  either  by  intercurrent 
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affections,  or  by  aiiftmia,  general  dropsy,  and  ex- 
haustion, such  result  being  more  rapidly  determined 
when  the  kidneys  are  involved. 

Treatment. — Surgical  measures,  directed  to- 
wards the  closing  of  sinuses,  or  the  stoppage  of  any 
discharge  that  may  be  present,  are  of  the  first  im- 
portance. But  there  are  many  cases— in  advanced 
phthisis,  for  example,  where  the  position  of  the 
disease  is  a  bar  to  such  treatment,  or  in  syphilis — 
where  the  only  treatment  that  can  avail  must  be 
directed  especially  to  the  associated  cachexia. 
Whether  this  be  syphilitic  or  tubercular,  the  pre- 
parations of  iodine  are  indicated  :  the  iodide  of 
potassium,  the  tincture  of  iodine,  or,  where  the 
anoemia  is  marked,  iodine  in  combination  with  iron. 
The  syrup  of  iodide  of  iron  in  drachm-doses,  three 
times  a  day,  has  proved  useful,  if  not  in  reducing 
the  tumour,  at  least  in  improving  the  general  con- 
dition of  the  patient.  The  iodine  mineral  springs, 
as  VVoodhall  Spa,  Kreuznach,  Adelheidsquelle,  &c., 
are  indicated.  The  baths  of  Aix-la-Chapelle,  Ems, 
and  Weilbach  have  each  had  their  supporters  in  the 
treatment  of  this  malady.  Chloride  of  ammonium, 
in  ten  to  twenty  grain  doses,  three  times  a  day, 
continued  for  some  time,  has  been  found  to  be 
efficacious  in  reducing  large  hard  livers.  The  gene- 
ral therapeutical  indications  are  pure  air,  plain 
nourishing  diet,  and  adequate  protection  of  the 
skin  by  warm  clothing  and  other  measures. 

James  F.  Goodhart. 

LIVER,  Atrophy  of,  Chronic. — A  small  liver 
is  seen  in  many  wasting  diseases,  and  in  old  age. 
The  liver  shrinks,  becoming  tougher  in  consistence, 
but  rarely  granular  on  the  surface.  The  cut  surface 
is  dark  red  or  pale  brown  ;  the  acini  are  either  in- 
visible, or  else  smaller  than  natural.  The  increased 
toughness  is  due  to  the  atrophy  of  the  liver-cells, 
and  the  resulting  condensation  of  the  connective- 
tissue  of  the  organ. 

LIVER,  Cirrhosis  of.— Synon.  :  Interstitial 
Hepatitis;  Fr.  Cin-hose  dii  Foie  ;  Ger.  Chronischc 
iitturslitiellc  LcherciitziDidung. 

The  term  '  cirrhosis  '  was  originally  employed  by 
Laennec,  who  considered  that  the  liver  was  full  of  a 
yellow  (Kipp{>%)  new  growth. 

Under  this  heading  two  forms  of  cirrhosis  of  the 
liver  must  be  dealt  with  :  (i. )  Common  or  portal 
cirrhosis  and  (ii. )  Biliary  cirrhosis.  A  third  variety. 
Intercellular  cirrhosis,  is  described  under  syphilitic 
disease  of  the  liver. 

Portal  Cirrhosis.— Synon.  :  Common,  atro- 
phic, or  multilobular  cirrhosis  ;  Hobnailed  liver  ; 
Chronic  interstitial  hepatitis  ;  Gin-drinker's  liver. 

Definition. — A  chronic  disease,  characterised 
by  dyspepsia,  ha;matemesis,  ascites,  little  or  no 
jaundice,  debility,  and  a  semicomatose  state  before 
death.  The  morbid  changes  are  a  multilobular 
fibrosis  of  the  liver  and  degeneration  of  the  liver- 
cells. 

Etiology. — The  morbid  process  is  set  up  by 
poisons  reaching  the  liver,  chiefly,  though  not  en- 
tirely, by  the  channel  of  the  portal  vein.  Chronic 
alcoholism  is  such  a  common  feature  in  the  history 
of  patients  with  cirrhosis  that  it  might  at  first  sight 
appear  that  the  direct  action  of  alcohol  on  the  liver 
produced  cirrhosis.  Experiments  on  animals,  how- 
ever, wliile  proving  that  alcohol  is  a  protoplasmic 
poison  and  induces  fatty  degeneration  in  the  liver- 
cells,  do  not  support  the  view  that, se,  it  leads 


to  hepatic  fibrosis.  The  action  of  alcohol  is  pro^ 
bably  indirect.  Gastro-intestinal  catarrh  is  the  first 
step  ;  this  gives  rise  to  the  formation  of  poisons  in 
the  alimentary  tract,  which,  when  carried  to  the 
liver,  cause  cirrhosis.  Dyspeptic  cirrhosis  has  been 
described  and  referred  to  the  action  of  fatty  acids, 
such  as  acetic,  butyric,  valerianic,  and  may  be  set 
up  by  stimulating  articles  of  diet,  such  as  spices, 
curries,  and  sauces.  The  association  of  alcoholism 
with  cirrhosis  has  been  thought,  but  without  any 
convincing  evidence,  to  depend  on  bodies  other 
than  alcohol  contained  in  wine,  whisky,  &c.,  such 
as  sulphate  of  potassium  (Lancereaux)  and  amyl- 
alcohol. 

In  some  instances  cirrhosis  may  be  due  to  the 
eftects  of  poisons  generated  in  the  course  of  the 
specific  fevers — scarlet  fever,  measles,  typhoid,  &c'. 
Malaria  has  been  assigned  as  a  cause,  but  here  the 
Causal  relationship  is  very  doubtful.  It  is  probable 
that  micro-organisms  absorbed  from  the  b(3wel  may 
give  rise  to  cirrhosis  (Adami),  but  convincing  proof 
is  not  yet  forthcoming. 

The  poison  of  syphilis,  especially  in  young  chil- 
dren, may  be  looked  upon  as  so  preparing  the  soil 
that  the  factors  ordinarily  inducing  cirrhosis  work 
at  a  great  advantage,  and  a  '  parasyphilitic '  cirrhosis 
results.  It  has  recently  been  suggested  that  poisons 
manufactured  in  the  spleen  in  severe  splenic  anx-mia 
(Banti's  disease)  and  other  infections  may,  when 
carried  to  the  liver,  cause  cirrhosis. 

Sex  and  age. — It  is  commoner  in  men  than  in 
women,  in  the  proportion  of  5^  to  2.  The  average 
age  at  death  is  about  forty-eight  years  ;  it  may, 
however,  occur  in  young  children. 

Morbid  Anatomy. — The  size  of  the  liver  is 
very  variable  :  it  may  be  smaller  than  natural,  and 
justify  the  term  '  atrophic  ; '  in  such  instances  it 
may  only  weigh  thirty  ounces.  On  the  other  hand 
it  maybe  enlarged  to  twice  its  normal  size.  Some- 
times, but  by  no  means  always,  large  cirrhotic  livers 
show  extensive  fatty  change  (fa/ty  cirrhosis).  A 
large  (non-fatty)  cirrhotic  liver  is  often  associated 
with  latency  of  symptoms.  The  larger  cirrhotic 
livers  are  less  knobby  or  hobnailed  than  the  smaller 
ones.  In  some  instances  the  '  hobnails '  show  hyper- 
plasia, and  are  so  exaggerated  that  the  condition  is 
called  nodular  cirrhosis  or  cirrhosis  with  multiple 
adenoma.  A  further  change  in  the  '  adenomata  ' 
may  result  in  the  development  of  carcinoma — primary 
carcinoma  with  cirrhosis.  This  is  a  very  rare  event- 
The  surface  of  the  cirrhotic  liver  is  irregular, 
granular,  or  hobnailed  ;  the  capsule  is  somewhat 
thickened  and  opaque,  and  may  be  united  to  the 
diaphragm  by  adhesions  which  are  markedly  vascu- 
lar. The  'hobnails'  are  lobules  of  liver-cells  squeezed 
into  prominence  by  the  fibrous  tissue  contracting 
around  them,  and  are  often  yellow  from  fatty  change 
and  bile-staining,  thus  justifying  Laennec's  term 
'  cirrhosis. ' 

As  a  rule  the  liver  is  uniformly  affected,  but 
sometimes  the  left  lobe  is  in  a  more  advanced  state 
than  the  rest.  On  section  the  organ  is  much  firmer 
than  natural,  and  is  seen  to  be  divided  up  by  grey, 
slightly  gelatinous-looking  strands  of  fibrous  tissue 
into  small  compartments  of  varying  size.  Micro- 
scopically fibrous  tissue  in  various  stages  of  de- 
velopment and  containing  elastic  fibres  spreads 
out  from  the  portal  canals  to  form  meshes  of  dif- 
ferent sizes,  and  encloses  a  varying  number  of  hepa- 
tic lobules.  The  condition  is  therefore  called  mul- 
tilobular cirrhosis,  in  contrast  to  unilobular  cirrhosis 
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(vide  Biliary  Cirrhosis),  where  the  tendency  is  for 
each  lobule  to  be  separated  from  its  fellows  by  a 
distinct  fibrous  sheath.  In  the  fibrous  tissue  small 
round  cells  are  present  when  the  process  is  ad- 
vancing. Columns  of  deeply  staining  small  cubical 
cells  the  so-called  new  bile-ducts— are  frequently 
seen  in  the  fibrous  tissue.  Their  nature  has  given 
rise  to  a  good  deal  of  discussion.  The  liver-cells 
are  atrophied,  and  frequently  show  fatty  change  ; 
pigment-granules  are  sometimes  present  especially 
in  malarial  cases.  Compensatory  hyperplasia  of  the 
liver-cells  may  occur,  and  probably  plays  an  impor- 
tant part  in  nodular  cirrhosis  and  in  the  formation 
of  the  so-called  new  bile-ducts. 

The  gall-bladder  and  bile-ducts  are  usually 
healthy,  but  small  bilirubin-calcium  calculi  are  not 
infrequent  in  the  ducts.  The  branches  of  the  portal 
vein  are  compressed  inside  the  liver,  while  its  trunk 
usually  shows  some  slight  thickening.  An  important 
compensatory  mechanism,  by  which  the  blood  of 
the  portal  vein  can  get  into  the  inferior  and  superior 
venae  cavas,  is  provided  by  dilatation  of  the  normal 
anastomoses  between  the  portal  vein  and  the  general 
systemic  veins.  The  more  important  of  these  ana- 
stomoses are  {a)  the  communications  between  the 
oesophageal  and  the  gastric  veins  ;  (/')  between  the 
superior  hemorrhoidal  and  the  other  hfemorrhoidal 
veins  ;  (c)  the  veins  of  Sappey  (paromphalic)  in  the 
falciform  ligament  of  the  liver  and  the  veins  of  the 
abdominal  wall  around  the  umbilicus;  and  (d)  wide- 
spread anastomoses  between  the  veins  of  the  peri- 
toneum, duodenum,  colon,  and  those  of  the  ab- 
dominal parietes.  The  first  two  of  these  anasto- 
moses may  give  rise  to  oesophageal  varices  and  to 
hosmorrhoids  respectively. 

The  spleen  is  enlarged  in  cirrhosis,  not  from  back- 
ward pressure  alone  but  also  from  a  toxic  condition 
of  the  blood,  combined  with  passive  engorgement. 
The  stomach  and  intestines  show  signs  of  chronic 
catarrh  ;  the  heart  is  flabby,  and  may  present  fatty 
degeneration. 

Two  important  though  not  necessarily  associated 
lesions  are  tuberculosis,  especially  of  the  lungs, 
and  renal  disease. 

Clinical  Course  and  Symptoms. — The  onset 
is  often  preceded  by  long-standing  dyspepsia  and 
by  symptoms  of  chronic  alcoholism.  The  face  may 
be  muddy  and  sallow,  the  venules  dilated  to  form 
'stigmata,'  and  the  conjunctiva;  slightly  icteric; 
well-marked  jaundice  is  not  common.  The  tension 
of  the  pulse  is  low,  the  temperature,  as  a  rule, 
normal,  and  the  tongue  furred.  At  this  stage  the 
liver  will  be  found  to  be  enlarged  and  tender,  while 
the  spleen  is  palpably  enlarged.  The  urine  is  high- 
coloured,  and  is  usually  free  from  albumen.  The 
disease  may  be  divided  into  the  early  or  pre-ascitic 
stage,  and  the  late  or  ascitic  stage.  Hrematemesis 
usually  occurs  a  considerable  time  before  ascites 
develops,  and  only  exceptionally  after  ascites  has 
made  its  appearance.  It  may  come  on  suddenly  and 
without  warning,  or  be  preceded  by  malaise  or  a 
debauch.  The  amount  of  blood  vomited  is  large,  and 
though  it  may  give  rise  to  severe  anemia,  hsemat- 
emesis  is  rarely  fatal.  It  is  followed  by  melaena. 
It  may  be  due  to  ulceration  of  a  varicose  oesophageal 
vein,  and  may  then  be  repeated — this  is  the  con- 
dition found  in  most  of  those  rare  cases  where  hsemat- 
emesis  in  cirrhosis  is  fatal— to  gastritis,  or  to 
minute  erosions  or  breaches  of  surface  of  the  gastric 
mucosa.  As  a  rule,  after  recovery  from  the  haemat- 
emesis  the  patient  continues  in  much  the  same 


state  as  before  for  a  considerable  time,  and  may 
even,  if  fortunate  enough  to  change  his  habits,  regain 
good  health,  the  disease  becoming  compensated  for 
or  latent. 

In  most  cases,  however,  ascites  develops  after  a 
varying  interval  ;  its  appearance  is  often  preceded, 
and  its  onset  marked,  by  a  flatulent  condition  of  the 
abdomen.  Since  ascites  occurs  late  in  the  disease, 
the  patient  usually  is  somewhat  wasted  and  has  lost 
strength  and  vigour.  The  onset  of  ascites  is  usually 
gradual  ;  its  rapid  development  may  be  due  to  throm- 
bosis of  the  trunk  of  the  portal  vein — an  occasional 
complication  of  cirrhosis.  Ascites  may  interfere 
with  a  correct  estimate  of  the  size  of  the  liver  and 
spleen,  and  may  be  either  preceded  or  followed  by 
oedema  of  the  feet.  It  is  often  said  that  the  liver 
is  larger  in  the  early  stages,  and  subsequently  con- 
tracts and  becomes  smaller  :  variations  in  size  un- 
doubtedly occur,  but  depend  more  on  congestion  and 
its  relief  than  on  fibrosis  and  its  subsequent  cica- 
tricial contraction.  The  abdominal  wall  is  stretched, 
somewhat  thin,  and  may  show  linese  albicantes,  while 
dilated  veins  [caput  Mediisic)  around  the  umbilicus 
are  usually  present.  As  the  ascitic  effusion  increases 
the  heart  is  pushed  up,  an  apical  or  basic  systolic 
murmur  being  not  uncommon  ;  while  the  thorax 
is  encroached  upon  so  that  respiration  is  interfered 
with.  Under  these  conditions  paracentesis  should 
be  performed  without  delay.  In  cirrhosis,  uncom- 
plicated by  chronic  peritonitis,  paracentesis  is  rarely 
required  more  than  once  or  twice  :  the  ascites  may 
then  cease  to  collect  or  even  pass  away  ;  but  the 
patient  rapidly  fails,  becoming  drowsy  and  exhibiting 
toxic  symptoms  due  to  hepatic  inadequacy  or,  in 
other  words,  to  the  liver  failing  to  arrest  poisons 
derived  from  the  alimentary  canal  [see  Ascites). 
There  may  be  low  deUrium  or  semi-coma,  and  occa- 
sionally convulsions.  In  this  stage  haemorrhages 
into  the  skin  and  bleeding  from  the  gums  and  other 
mucous  membranes  may  occur  ;  epistaxis  is  not  in- 
frequent. Sometimes  death  is  due  to  diarrhoea, 
hgematemesis,  or  metena,  but  usually  it  is  preceded 
by  increasing  weakness  and  coma. 

Complications. —  Tuberculosis  is  frequently 
associated  with  cirrhosis  ;  phthisis  may  indeed  some- 
times throw  the  symptoms  of  cirrhosis  completely 
into  the  shade.  Tubercular  peritonitis  is  another 
complication  that  may  occur.  Owing  to  diminished 
resistance,  acute  infections,  such  as  erysipelas,  peri- 
carditis, infective  endocarditis,  and  peritonitis,  may 
supervene  ;  or  occasionally  an  acute  infection  may 
attack  the  liver  itself  and  give  rise  to  the  symptoms 
of  icterus  gravis.  In  very  rare  instances  primary 
carcinoma  supervenes  in  a  cirrhotic  liver — primary 
carcinoma  with  cirrhosis  ;  the  symptoms  are  the 
same  as  in  cirrhosis. 

Thrombosis  of  the  portal  vein  occurs  in  a  small 
proportion  of  cases  and  shows  itself  by  the  rapid 
development  of  ascites.  Right-sided  pleural 
effusion  is  not  uncommon,  and  may  be  due  to  the 
spread  of  inflammation,  or  possibly  infection,  from 
the  liver  ;  sometimes  the  effusion  is  blood-stained, 
and  is  then  associated  with  tuberculosis.  Marked 
cardiac  failure  may  occur  and  obscure  the  existence 
of  cirrhosis.  Some  degree  of  alcoholic  neuritis  may 
also  co-exist. 

Diagnosis. — The  history  of  alcoholism,  hsemate- 
mesis  not  manifestly  due  toother  causes  (see  p.  620), 
with  splenic  and  possibly  hepatic  enlargement,  fol- 
lowed by  ascites,  are  the  important  points  in  arriving 
at  a  diagnosis  of  cirrhosis.   The  association  of  haemat- 
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emesis  and  ascites  strongly  suggests  cinhosis.  The 
chief  conditions  from  which  a  differential  diagnosis 
is  necessary  are  syphilitic  disease  of  the  liver, 
malignant  disease,  and  perihepatitis  and  chronic  peri- 
tonitis. Signs  of  syphilis  should  always  be  looked 
for  carefully,  .and  it  is  a  good  rule  to  give  iodides 
in  cases  thought  to  be  cirrhosis,  since  in  gummatous 
disease  of  the  liver  all  external  signs  of  syphilis  may 
be  wanting.  In  carcinoma  of  the  liver  it  may  be 
impossible  to  be  certain  until  the  ascitic  fl\iid  is 
drawn  off,  and  the  liver  can  be  carefully  examined. 
In  chronic  peritonitis  and  perihepatitis  ascites  col- 
lects again  and  again  after  tapping,  which  it  does 
not  always  do  in  cirrhosis  ;  moreover,  there  may  be 
signs  of  arterio-sclerosis,  granular  kidney,  or  adherent 
pericardium,  conditions  which  may  be  responsible 
for  chronic  peritonitis.  Hcematemesis  is  rare  in  the 
conditions,  which,  by  inducing  ascites,  maybe  con- 
fused with  cirrhosis.    See  Ascites. 

Prognosis.  —  In  the  early  stage  and  when 
hismatemesis  has  occurred,  strict  obedience  to 
treatment  and  the  avoidance  of  alcohol  and  of 
stimulating  diet  may  be  followed  by  long  latency 
or  even  apparent  cure  of  the  disease.  Much  there- 
fore depends  on  the  patient's  power  of  will  ;  while 
his  state  of  nutrition  is  of  considerable  prognostic 
importance.  When  ascites  has  developed  the  out- 
look is  extremely  grave,  and  most  cases  die  within 
a  few  months  after  being  tapped  once  or  twice. 
Many  of  the  reported  cures  in  cases  at  this  stage  are 
probably  examples  of  syphilitic  disease.  The  main- 
tenance of  a  free  secretion  of  urine  and  of  a  healthy 
state  of  the  kidneys  is  in  favour  of  the  patient. 

Treatment. — In  the  early  stage  strict  abstinence 
from  alcohol  is  essential,  and  care  should  be  taken 
not  to  give  tinctures  or  spirituous  solutions  of  drugs. 
The  diet  should  be  mild  and  be  free  from  spicy  or 
stimulating  articles  of  food.  Milk,  fish,  and  simple 
puddings  should  be  taken.  The  bowels  should  be 
kept  open  and  any  tendency  to  dyspepsia  checked 
by  careful  dieting  and  appropriate  drugs,  such  as 
bismuth,  bicarbonate  of  sodium,  bitter  tonics,  dilute 
acids,  &c.,  according  to  its  character.  Exercise  and 
fresh  air  should  be  enjoined.  Benefit  will  accrue 
from  a  'course'  at  Carlsbad,  Vichy,  or  Marienbad, 
or  the  Carlsbad  waters  and  '  course  '  can  be  taken  in 
this  country.  Hcemateniesis  must  be  treated  by  rest, 
rectal  feeding,  and  opium.  Styptics  may  be  given 
by  the  mouth,  if  the  heematemesis  is  repeated.  Two 
days  after  ha;matemesis  a  saline  purge  and  a  blue-pill 
should  be  given  to  clear  the  blood  out  of  the  bowel. 
Iodide  of  potassium  combined  with  iodides  of 
sodium  and  ammonium  may  with  advantage  be  given 
both  in  the  early  and  in  the  later  stages  of  the  dis- 
ease, on  the  chance  that  the  disease  is  really  syphilitic, 
but  no  drug  can  remove  the  fully  formed  fibrous 
tissue.  The  object  ot  treatment  is  thus  to  prevent 
any  increase  in  the  morbid  change  and  to  allow  com- 
pensatory changes — hyperplasia  of  the  liver-cells, 
and  the  increased  anastomoses  between  the  portal 
vein  and  the  general  systemic  veins — to  develop. 
It  is,  therefore,  important  to  keep  up  the  patient's 
strength  and  nutrition  by  tonics. 

In  the  late  or  ascitic  stage  free,  but  not  too 
vigorous,  action  of  the  bowels  should  be  promoted 
by  salines  and  small  doses  of  blue-pill  or  calomel. 
Diuretics  are  useful,  especially  in  the  form  of  the  pill 
containing  mercury,  squills,  and  digitalis  (Addison's 
pill)  ;  citrate  of  caffeine  may  be  tried.  Copaiba  is  a 
good  diuretic,  but  care  must  be  taken  that  it  does  not 
upset  digestion.    Ascites  should  be  tapped  when  any 


embarrassment  of  respiration,  pain,  or  h;i:matemesis 
occurs,  an']  should  not  be  long  postponed  ;  .Southey's 
tubes  should  be  used,  and  the  abdomen  be  subse- 
quently compressed  by  a  binder  or  many-tailed 
bandage.  Continued  or  permanent  drainage  has 
not  proved  successful.  The  surgical  treatment  of 
promoting  vascular  adhesions  between  the  liver 
and  the  abdominal  walls  and  so  increasing  the  com- 
pensatory collateral  circulation  has  been  employed 
of  late  years  with  some  success. 

In  the  ascitic  stage  a  milk-diet  must  be  adhered 
to  ;  it  has  the  advantages  of  minimising  fermenta- 
tion and  acting  as  a  diuretic. 

When  toxic  symptoms  have  developed  diuretics 
and  purgatives  should  be  continued  ;  hcemorrhages 
should  be  met  by  chloride  of  calcium,  and  cardiac 
failure  counteracted  by  hypodermic  injections  of 
strychnine.  Considerable  benefit  follows  intra- 
venous transfusion.  The  writer  has  on  several 
occasions  seen  a  semi-comatose  patient  restored  to 
consciousness  for  some  weeks  by  this  means  (see 
Saline  Solution,  Infusion  of).  When  in  the 
last  stage  of  weakness  alcoholic  stimulants  are  often 
given  ;  gin  is  probably  the  least  harmful,  but  strych- 
nine hypodermically  should  be  given  a  trial  first. 

Bilia;"'y  Cirrhosis.  —  This  condition  will  he 
dealt  with  under  the  two  heads  of  (l)  Hypertrophic 
Biliary  Cirrhosis  ;  (2)  Obstructive  Biliary  Cirrhosis. 

I.  Hypertrophic  Biliary  Cirrhosis.  — 
Synon.  :  Hypertrophic  cirrhosis  with  chronic  jaun- 
dice ;  Hanot's  disease. 

Definition.  —  A  disease  characterised  by 
chronic  jaundice,  attacks  of  fever,  enlargement  of 
the  liver  and  spleen,  and  usually  by  its  occurrence 
in  young  persons.  There  is  no  gross  obstruction  of 
the  large  bile-ducts.  Histologically  the  cirrhosis  is 
more  unilobular  than  in  common  or  portal  cir- 
rhosis. 

Nature  of  the  Disease. — There  are  different 
types  of  this  disease,  and  transitional  forms  between 
it  and  portal  cirrhosis  occur.  Moreover  portal  cir- 
rhosis may  become  implanted  on  it  in  the  late 
stages,  and  gives  rise  to  a  mixed  cirrhosis.  Dis- 
cussion has  taken  place  as  to  whether  it  starts  as  an 
ascending  inflamiriation  of  the  bile-ducts,  the  infec- 
tion spreading  from  the  duodenum,  or  whether  it  is 
a  descending  cholangitis  due  to  a  poison  brought  to 
the  liver  by  the  hepatic  arteiy  ;  the  former  is  the 
more  probable  view. 

/liTlOLOGY.  —  Males  between  the  ages  of  20  and 
30  are  perhaps  most  often  affected,  but  children 
are  comparatively  frequently  attacked.  A  peculiar 
and  very  fatal  form  of  biliary  cirrhosis  in  Brahmin 
infants  has  been  observed  in  Calcutta.  Several 
members  of  the  same  family  may  manifest  the  dis- 
ease and  so  suggest  some  common  infective  agent. 
Among  children  the  sexes  seem  to  be  equally 
affected. 

There  is  no  proof  that  alcohol,  malaria,  or  sy- 
philis plays  any  special  part  in  its  causation  ;  it  has 
been  noted  to  follow  some  infectious  diseases  such 
as  enteric  fever  (Boisset),  and  there  is  reason  to 
believe  that  the  infection  may  be  water-borne  (Boix). 
The  presence  of  fever,  leucocytosis,  splenic  en- 
largement often  preceding  the  hepatic  change,  and 
glandular  enlargement,  not  only  in  the  portal 
fissure,  but  sometiiries  in  other  parts  of  the  body, 
make  it  probable  that  the  change  in  the  liver  is  the 
local  manifestation  of  a  general  infection.  A 
microbic  origin,  though  probatile,  has  not  yet  been 
proved. 
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Morbid  Anatomy. — The  liver  is  uniformly  and 
considerably  enlarged  and  may  weigh  from  80 
ounces  to  8  pounds  ;  except  for  adhesions,  the 
surface  is  fairly  smooth.  On  section  the  liver  is 
firm,  of  a  dark-green  colour,  and  granular.  The 
large  bile-ducts,  the  gall-bladder,  the  portal  vein, 
and  the  hepatic  artery  are  healthy. 

Microscopically,  each  individual  lobule  of  the 
liver  is  seen  to  be  surrounded  by  delicate  connec- 
tive tissue  [itnilobitlar  cirrhosis)  ;  in  places  the 
fibrillar  connective  tissue  invades  the  lobules  {inter- 
cellular cirrhosis). 

The  connective  tissue  is  much  more  fibrillar  than 
in  portal  cirrhosis,  but  is  more  intimately  related  to 
the  liver-cells  ;  it  contains  elastic  fibres,  but  not  to 
the  same  degree  as  in  portal  cirrhosis. 

In  most  cases  where  the  disease  has  existed  a 
considerable  time  there  is  in  addition  portal  cir- 
rhosis ;  this  is  a  secondary  lesion,  and  is  probably 
due  to  poisons  manufactured  in  the  spleen  reaching 
the  liver  by  the  portal  vein. 

The  small  bile-ducts  show  proliferation  and  some 
fibrosis  around  them,  while  the  bile-capillaries  often 
contain  plugs  of  inspissated  bile.  The  appearance 
known  as  new  bile-ducts  is  prominent,  but  has 
no  special  significance,  inasmuch  as  it  is  seen  in 
common  cirrhosis,  gumma,  and  other  destructive 
lesions  of  the  liver.  The  cells  of  the  liver  are  much 
better  preserved  than  in  portal  cirrhosis  :  this  is 
correlated  with  the  prolonged  course  of  the  disease. 
The  spleen  is  much  enlarged  and  weighs  from  15  to 
40  ounces,  or  even  more,  sometimes  weighing  more 
than  the  liver.  Adhesions  around  it  are  frequently 
met  with.  The  lymphatic  glands  in  the  portal 
fissure  are  enlarged,  pigmented,  and  oedematous  ; 
exceptionally  the  glands  elsewhere,  as  in  the  axilla, 
groin,  &c.,  are  also  enlarged.  The  alimentary 
canal  is,  as  a  rule,  free  from  signs  of  catarrh. 

Clinical  Features. — The  onset  is  gradual 
with  some  malaise,  but  jaundice  is  probably  the 
first  thing  noticed  ;  this  is  permanent,  and  though  it 
varies  from  time  to  time  is  progressive  on  the 
whole.  It  never  becomes  so  deep  as  the  '  black  ' 
jaundice  of  malignant  disease,  since,  as  shown  by 
the  presence  of  bile  in  the  faeces,  the  obstruction, 
which  is  due  to  cholangitis  of  the  small  intrahepatic 
bile-ducts,  is  not  absolute.  The  abdomen  enlarges 
from  the  increase  in  size  of  the  spleen  and  liver. 
The  spleen  may  be  found  to  be  enlarged  before 
the  liver,  and  is  much  bigger  than  in  portal 
cirrhosis.  It  is  more  prone  to  excessive  en- 
largement in  young  children,  probably  from  the 
fact  that  the  capsule  is  more  distensible  than  in 
later  life.  It  may  be  larger  than  the  liver 
(^Hypersplenomegalic  biliary  Cirrhosis).  The  liver 
is  very  considerably  enlarged,  smooth  and  tender. 
There  is  no  enlargement  of  the  gall-bladder.  There 
is  generally  an  absence  of  the  enlarged  subcutaneous 
veins  seen  on  the  abdomen  in  the  common 
cirrhosis  ;  and  ascites  either  does  not  occur  or  only 
shows  itself  to  a  slight  degree  late  in  the  disease, 
and  is  then  due  to  a  secondary  multilobular  cirrho- 
sis. The  urine  contains  bile,  and  is  somewhat 
diminished  in  amount.  The  blood  may  show 
leucocytosis.  There  is  a  poor  state  of  nutrition, 
growth  is  interfered  with,  and  in  long-standing 
cases  clubbing  of  the  fingers  may  occur.  The 
disease  is  very  chronic,  and  may  last  seven  or 
more  years.  From  time  to  time  exacerbations  in 
the  jaundice  together  with  abdominal  pain  are  met 
with.    Small  hemorrhages  and  epistaxis  are  seen, 


but  copious  h^matemesis  is  infrequent.  Death 
may  be  precipitated  by  acute  infections,  such  as 
erysipelas,  pneumonia,  and  icterus  gravis  ;  in  the 
last  event  the  liver  shows  the  lesions  of  acute 
atrophy  superimposed  on  the  chronic  lesion.  Death 
may  occur  from  increasing  weakness,  or  from 
toxEemia  deepening  into  coma. 

Diagnosis. — The  important  points  in  the  re- 
cognition of  the  disease  are  chronic  jaundice  with 
bile  in  the  stools,  the  enlarged  and  smooth  liver, 
the  considerable  splenic  enlargement,  and  the 
absence  of  ascites  and  enlarged  subcutaneous  veins 
on  the  abdominal  wall.  In  this  way  it  is  distin- 
guished from  portal  cirrhosis  ;  but  it  must  be  ad- 
mitted that  transitional  forms  occur,  and  that 
hypertrophic  biliary  cirrhosis  may  towards  the  end 
come  to  resemble  portal  cirrhosis.  It  differs  from 
gall-stone  obstruction  in  the  absence  of  typical 
colic,  and  in  the  considerable  enlargement  of  the 
liver  and  especially  of  the  spleen.  From  obstruc- 
tive jaundice  it  differs  in  that  bile  is  present  in  the 
fiieces.  Some,  rather  unusual,  cases  of  syphilitic 
disease  of  the  liver  resemble  it,  but  outward  signs 
of  syphilis  should  put  the  practitioner  on  his  guard. 
Between  prolonged  cases  of  infective  jaundice  and 
hypertrophic  biliary  cirrhosis  there  is  very  little 
if  any  difference  except  in  the  degree,  duration,  and 
result. 

Prognosis. — Though  the  disease  runs  a  course 
of  years,  it  is  eventually  fatal.  The  average  dura- 
tion is  about  five  years  ;  but  during  its  course  the 
patient  is  often  able  to  do  work. 

Treatment  The  patient  should  be  placed  in 

the  best  hygienic  conditions,  take  a  light  and 
simple  diet,  especially  milk,  and  abstain  from 
alcohol.  The  bowels  should  be  carefully  regulated, 
and  auto-intoxication  prevented  by  calomel,  salol, 
or  other  intestinal  antiseptics.  A  course  at  Carls- 
bad, Vichy,  or  Marienbad  should  be  tried.  In 
short  the  treatment  is  much  on  the  same  lines  as 
those  of  portal  cirrhosis,  to  which  the  reader  is  re- 
ferred. 

ii.  Obstructive  Biliary  Cirrhosis  was  de- 
scribed by  Charcot  and  Gombault  as  a  fibrosis 
spreading  out  from  the  bile-ducts  as  a  result  of  ob- 
struction to  the  outflow  of  bile.  More  recent  ex- 
periments and  observations,  however,  have  shown 
that  aseptic  biliary  obstruction  per  se  only  gives 
rise  to  local  necrosis  and  atrophy  of  the  liver-cells, 
as  in  compression  of  the  common  bile-duct  in  cancer 
of  the  pancreas  ;  though  when  infection  of  the  ducts 
is  added  to  obstruction,  as  in  some  cases  of  gall- 
stone-obstruction, pericholangitic  fibrosis  may  re 
suit. 

Cases  undoubtedly  occur  in  which  biliary  ob- 
struction is  found  to  be  associated  with  fibrosis  of 
the  liver  ;  but  it  is  undesirable  to  recognise  obstruc- 
tive biliary  cirrhosis  as  a  special  morbid  entity,  inas^ 
much  as  (I )  the  change  is  not  the  result  of  biliary  ob- 
struction pure  and  simple,  and  (2)  the  clinical  aS' 
pect  of  such  cases  is  usually  rather  that  of  obstruc- 
tion of  the  common  bile-duct  than  of  cirrhosis  of 
the  liver.  H.  D.  Rolleston. 

LIVER,  Cysts  of— Cysts  other  than  hydatid 
are  occasionally  met  with  in  the  liver,  and  may 
reach  a  large  size.  They  are  mostly  simple  and 
appear  to  be  of  the  nature  of  retention-cysts  ;  but 
there  is  a  cystic  disease  of  the  liver  in  which  small 
cysts  up  to  half  an  inch  or  an  inch  in  diameter 
are  scattered  through  the  liver  and  likely  to  be 
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associated  with  a  similar  disease  of  the  kidney,  the 
exact  nature  of  which  is  at  present  far  from  certain. 
It  is  of  pathological  rather  than  of  clinical  interest. 
Dermoid  c\'sts  are  rare. 

LIVER,  Enlargements  of. —Anatomical 
Relations. — The  normal  hepatic  dulness  extends 
upwards — in  front,  to  about  the  sixth  rib  ;  laterally, 
in  the  mid-axillary  region,  to  the  eighth  rib  ;  and  by 
the  side  of  the  spine,  to  the  eleventh  rib.  The 
lower  border  of  the  liver  corresponds  in  the  nipple 
line  to  the  lower  border  of  the  ribs  ;  and  the  dul- 
ness behind  merges  into  that  caused  by  the  right 
kidney.  The  left  lobe  of  the  liver  extends  across 
the  epigastrium  to  the  left  of  the  mesial  line  ;  the 
dull  sound  caused  by  its  upper  border  merging  in 
that  produced  by  the  heart.  The  upper  part  of  the 
convexity  of  the  liver  rises  to  a  little  more  than  an 
inch  above  the  sixth  rib,  the  lung  dipping  down  in 
front,  and  giving  rise  to  a  modified  percussion- 
sound  ;  but  for  practical  clinical  investigation  it  is 
better  to  take  the  line  of  absolute  dulness.  The 
extent  of  the  normal  hepatic  dulness  from  above 
downwards  in  the  right  mammary  line  is  nearly  four 
inches,  and  at  the  side  about  four  inches  and  a  half. 
In  the  middle  line  in  front  it  extends  from  the  base 
of  the  ensiform  cartilage  to  about  two  fingers'  breadth 
below  its  point.  It  should  be  remembered  that  the 
limits  of  the  liver  present,  compatibly  with  health, 
considerable  variation  ;  that  the  organ  is  relatively 
larger  in  early  than  in  adult  life  ;  that  it  is  depressed 
in  inspiration,  and  ascends  in  expiration  ;  that  it  is 
somewhat  lower  down  in  the  erect  than  in  the 
recumbent  position  ;  and  that  there  is  temporary 
distensitm  during  digestion.  See  Physical  E.\- 
AMINA'ITON,  I'/a/c. 

Diagnosis.  -There  are  various  sources  of  fallacy 
which  may  lead  to  an  erroneous  conclusion  as  to  the 
size  of  the  liver.  Thus,  an  intestine  distended  with 
flatus  may  get  in  front  of  the  anterior  border  of  the 
organ,  and  lead  to  the  supposition  that  there  is 
contraction,  when  the  contrary  is  the  case.  When 
there  is  ascites  to  any  extent,  it  is  difficult  to  make 
out  the  boundaries  of  the  liver.  In  this  case,  how- 
ever, by  placing  the  patient  on  the  left  side,  so  as 
to  let  the  fluid  gravitate  in  this  direction,  a  diagnosis 
may  often  be  effected  ;  also,  by  suddenly  pressing 
the  finger  down  below  the  ribs,  and  thus  displacing 
the  fluid,  one  may  sometimes  defect  the  enlarged 
organ.  A  rigid  right  rectus  muscle  is  liable  to  be 
taken  for  a  tumour  ;  to  obviate  this  source  of  fal- 
lacy the  patient  should  lie  on  his  back  with  his 
thighs  drawn  up,  and  his  attention  should  be 
diverted  by  conversation  while  the  examination  is 
being  made.  Sources  of  fallacy  may  exist  in  the 
liver  itself,  as  in  malformations  or  malpositions  of 
the  organ  ;  or  they  may  be  outside  it,  either  in  the 
abdomen  or  chest.  Malignant  disease  of  the  stomach, 
omentum,  or  pancreas  ;  a  kidney  greatly  enlarged 
or  unusually  movable  ;  or  frecal  accumulations  in 
the  colon,  may  be  mistaken  for  hepatic  enlarge- 
ment. The  following  considerations  will  assist  in 
arriving  at  a  correct  diagnosis — (a)  enlargements  of 
the  liver,  however  much  they  may  extend  beyond, 
generally  occupy  the  normal  site  of  the  organ,  and 
however  irregular  the  surface,  the  usual  outline  may 
be  traced  ;  (h)  such  enlargements  usually  follow  the 
movements  of  the  diaphragm  in  full  respiration. 
Effusion  into  the  right  pleura  may  be  mistaken  for 
enlarged  liver,  especially  as  this  organ  may  be 
depressed  by  it,  and  so  appear  to  extend  beyond 


its  limits  in  the  downward  as  well  as  in  the  upward 
direction.  In  pleuritic  effusion,  however,  the  dul- 
ness on  percussion  will  vary  with  the  position  of  the 
patient,  and  the  upper  line  of  dulness  will  in  effu- 
sion be  straight,  or  possibly  a  little  convex  down- 
wards—in hepatic  enlargement  or  subdiaphragmatic 
abscess,  convex  upwards.  Pleuritic  efiusion  and 
hepatic  enlargement  may,  however,  co-exist.  Pneu- 
mothorax, emphysema  of  the  right  lung,  thoracic 
tumours,  and  even  extreme  pericardial  effusion, 
may  depress  the  liver,  and  affect  the  diagnosis.  See 
Subdiaphragmatic    Abscess  ;    and  Entero- 

P'lOSIS. 

The  principal  enlargements  of  the  liver  are  asso- 
ciated with  the  following  diseases  of  the  organ  : 
Hyperemia  or  congestion  ;  obstruction  of  the  bile- 
ducts  ;  abscess  ;  hydatid  disease  ;  fatty  infiltration  ; 
hypertrophic  cirrhosis  ;  amyloid  disease  ;  malig- 
nant growths  ;  syphilitic  disease  ;  leucocyth,x-mia  ; 
actinomycosis  ;  and  cystic  disease.  These  morbid 
conditions  of  the  liver  will  be  found  described  under 
the  appropriate  headings.  Some  might  be  disposed 
to  treat  of  hypertrophy  of  the  liver  as  an  enlarge- 
ment of  the  organ,  but  it  hardly  comes  within  the 
range  of  practical  medicine,  for  it  but  rarely  occurs 
as  a  complementary  restitution  of  new  tissue  in  the 
left  lobe  in  response  to  destruction  of  large  tracts 
of  liver-substance  in  the  right  lobe. 

James  F.  Goodhart. 

LIVER,  Fatty  Disease  of.-  Definition. — A 
disease  attended  by  painless  enlargement  and 
diminished  consistence  of  the  liver  ;  due  to  the 
presence  of  a  large  quantity  of  fat  or  oil  in  the 
secreting  structure  ;  and  occurring  in  connection 
with  phthisis  and  other  wasting  diseases,  or  in  per- 
sons of  luxurious  and  indolent  habits,  in  whom 
there  is  usually  an  abundant  development  of  fat  in 
the  tissues  and  other  organs. 

Etiology. — Fatly  liver  may  combine  fa^^y 
degeneration  and  jatty  aciiiinnlatioii.  Fatty  de- 
generation is  met  with  in  association  with  other 
hepatic  diseases,  as  acute  atrophy,  amyloid  dis- 
ease, cancer,  and  phosphorus-poisoning.  It  is  with 
fatty  infiltration  that  we  are  here  more  particularly 
concerned.  The  fat  may  come  either  from  within 
or  from  without  the  body.  The  former  case  is 
illustrated  when  the  greater  part  of  the  fat  of  the 
tissues  and  organs  is  absorbed,  as  in  the  emaciation 
of  advanced  phthisis.  A  fatty  liver  exists  in  about 
one  third  of  the  cases  of  this  disease,  and  is  met 
with  much  more  frequently  in  females  than  in  males. 
Fatty  infiltration  of  the  liver  also  occurs  in  con- 
nection with  other  wasting  diseases,  and  is  not 
infrequent  in  patients  who  have  been  long  bed- 
ridden. When  fat  is  introduced  from  without,  the 
affection  of  the  liver  is  associated  with  development 
of  fat  in  other  organs  and  in  the  tissues  generally. 
Persons  thus  affected  are  usually  given  to  undue 
indulgence  in  eating  and  drinking  :  to  eating  not 
only  too  much  food,  but  food  rich  in  oil  and  fat, 
and  drinking  beer,  or  other  alcoholic  beverages,  to 
excess.  Want  of  exercise  of  mind  and  body,  a 
heated  atmosphere,  and  luxurious  habits,  materially 
assist  in  determining  the  affection.  In  illustration 
of  this  cause  may  be  adduced  the  oft-cited  experi- 
ments of  Magendie,  who  induced  very  fatty  livers 
in  dogs  by  feeding  them  exclusively  on  butter  ;  and 
also  the  production  of  the  foie  gras  in  geese,  by 
penning  them  up  in  a  heated  atmosphere  and 
cramming  them. 
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Anatomical  Characters. — In  fatty  disease  the 
liver  is  more  or  less  enlarged,  but  seldom  to  any 
great  extent  ;  the  surface  is  smooth  ;  the  borders 
are  rounded  ;  the  substance  pits  on  pressure  ;  and 
the  organ  is  either  of  pale  yellow  or  drab  colour,  or, 
when  parLially  att't-cted,  has  a  mottled  appearance. 
A  portion  placed  in  water  floats,  showing  a 
diminished  specific  gravity.  On  cutting  into  the 
organ  the  knife  is  greased  ;  and  a  greasy  stain  is 
imparted  to  blotting-paper  applied  to  the  cut  surface. 
Under  the  microscope  in  slighter  grades,  fat- 
granules  and  gloljules  are  seen  to  be  limited  to  the 
outer  zone  of  the  lobules  in  the  vicinity  of  the 
portal  vessels  ;  but  in  advanced  cases  every  cell  will 
be  found  to  be  filled  either  with  separate  globules, 
or  with  a  single  large  drop  of  fat.  In  less  extensive 
infiltration  the  liver  may  show  a  mottled  surface, 
the  fat  being  collected  in  the  outer  or  portal  zone, 
sometimes  in  the  intermediate  or  arterial  zone,  the 
area  of  the  hepatic  veins  being  free.  Fat  in  limited 
quantity  is  always  present  in  the  human  liver,  so 
that  the  term  '  fatty  '  can  only  be  applied  when  it  is 
in  excess. 

Symptoms. —  In  the  lesser  grades  of  fatty  liver 
there  are  no  distinctive  symptoms,  either  objective 
or  subjective.  When  the  affection  is  more  pro- 
nounced, percussion  will  indicate  more  or  less  en- 
largement, usually  in  the  downward  direction  ;  and 
palpation  may  detect  a  rounded  border  and  dimi- 
nished consistence,  and  will,  at  any  rate,  determine 
that  the  organ  is  not  unduly  hard,  has  no  irregu- 
larity of  surface,  and  does  not  differ  materially  in 
shape  from  the  healthy  liver.  There  is  seldom,  if 
ever,  any  pain — at  most,  in  marked  cases,  a  sense 
of  tension  and  of  uneasiness  on  lying  on  the  left 
side.  Jaundice  is  a  rare  event  ;  and  ascites  and 
enlargement  of  the  spleen  cannot  be  classed  as 
symptoms  of  the  disease.  In  cases  of  fatly  infiltra- 
tion, dependent  on  luxurious  habits,  as  regards  diet, 
&c. ,  there  is  usually  more  or  less  development  of 
fat  in  other  organs,  as  well  as  in  the  omentum  and 
subcutaneous  cellular  tissue.  In  cases  where  the 
liver  is  much  enlarged,  and  there  is  much  abdominal 
fat,  the  upward  pressure  may  interfere  with  the 
action  of  the  diaphragm,  and  cause,  especially  after 
meals,  embarrassment  of  breathing.  Advanced 
cases  may  be  associated  with  irregularity,  generally 
sluggishness,  of  the  bowels  ;  more  or  less  dyspepsia  ; 
and  loss  of  appetite  ;  though  these  symptoms  are 
not  characteristic  of  the  condition. 

Diagnosis. — The  enlargement  of  the  liver,  with 
preservation  of  its  normal  shape,  without  hardness 
or  irregularity ;  the  absence  of  pain,  jaundice, 
ascites,  or  enlargement  of  the  spleen  ;  and  its  asso- 
ciation either  with  the  emaciation  of  phthisis  or 
other  wasting  diseases,  or  with  the  habits  of  the 
gourmand  and  general  development  of  fat  in  the 
body,  will  usually  enable  us  to  distinguish  fatty  from 
other  hepatic  diseases. 

Prognosis. — The  prognosis  of  fatty  disease  of 
the  liver  is  affected  by  the  associated  condition  of 
the  patient,  and  will,  of  course,  be  unfavourable  in 
phthisis. 

Treatment. — The  general  therapeutical  indica- 
tions in  fatty  liver  resulting  from  luxurious  habits 
of  living,  point  to  reform  in  the  direction  of  diet, 
air,  and  exercise.  Rich,  oily,  and  fatty  articles  of 
food  are  to  be  avoided  ;  while  sugar  and  starch 
should  only  be  taken  in  small  quantities.  Beer,  in 
all  forms,  is  objectionable,  and  so  also  is  every  other 
form  of  alcohol,  except,  perhaps,  small  quantities  of 


light  Bordeaux  v/ith  meals.  Exercise,  either  on 
foot  or  horseback,  should  be  had  recourse  to  daily, 
but  must  be  regulated  according  to  the  soundness 
of  the  heart  and  circulation.  Free  exposure  to  pure 
air,  and  avoidance  of  heated  rooms,  are  desirable. 
The  functions'  of  the  skin  must  be  promoted  by 
adequate  clothing,  and  by  the  use  of  the  bath,  or  by 
sponging  with  soap  and  warm  water.  The  bowels 
must  be  attended  to,  and  dyspepsia  met  by  antacids 
and  vegetable  bitters.  The  Carlsbad  waters — the 
warm  Sprudel  especially — are  indicated,  being  sup- 
posed to  act  upon  the  redundant  fat. 

James  F.  Goodhart. 

LIVER,  Functional  Disorders  of. — Descrip- 
tion.— The  liver  being  the  largest  gland  in  the 
body  has  a  number  of  extremely  important  functions 
connected  with  the  processes  of  assimilation,  nutri- 
tion, and  metabolism. 

The  satisfactory  discharge  of  these  functions  may 
be  impeded  or  interfered  with  by  a  number  of  dif- 
ferent causes  and  with  very  various  results.  A  con- 
dition of  hepatic  inadequacy  or  insufficiency,  usually 
partial  and  not  manifesting  itself  equally  on  all  the 
functional  activities  of  the  organ,  is  thus  of  frequent 
occurrence.  The  conception  of  functional  disease 
of  the  liver  implies  (l)  that  there  is  no  structural 
change  in  the  organ,  and  (2)  that  there  is  no  cause 
for  the  disturbance  of  function  except  in  an  inherent 
want  of  energy  and  power  in  the  organ,  in  other 
words,  that  the  functional  disturliance  is  primary  in 
the  liver  and  not  secondary  to  morbid  processes 
elsewhere. 

As  far  as  our  knowledge  goes  at  present  there  is 
little  proof  that  primary  functional  disease,  as  above 
indicated,  forms  a  definite  morbid  entity.  It  is 
true  that  a  multitude  of  symptoms  and  diseases  have 
in  the  past  been  referred  to  this  cause  with  the  re- 
sult that  the  lay  mind  has  become  imbued  with  and 
attracted  by  the  vague  conception  of  functional  dis- 
orders of  the  liver  ;  it  is  undoubtedly  true  that  in 
practice  the  vast  majority  of  cases  formerly  so  de- 
scribed admit  of  more  intelligible  explanation.  The 
nature  of  the  essential  factor  may  vary  :  thus  (l)  in 
some  instances  it  is  temporary  morbid  change  in 
the  liver,  such  as  congestion,  cloudy  swelling  and 
parenchymatous  degeneration  of  the  liver-cells,  or 
transient  inflammation  ;  (2)  in  many  cases  the  liver 
suffers  from  the  action  of  toxic  bodies  manufactured 
in  the  intestines  or  elsewhere  ;  (3)  sometimes  there 
is  definite  structural  change,  as,  for  example,  in 
the  early  stages  of  cirrhosis  or  inflammation  of  the 
bile-ducts  ;  (4)  while  in  other  instances,  conditions 
either  due  to  general  perversion  of  metabolism, 
such  as  lithfemia  and  gout,  or  arising  elsewhere  as 
gastro-intestinal  dyspepsia,  have  been  regarded  as 
the  manifestations  of  a  primary  hepatic  inadequacy. 

The  consideration  of  the  subject  will  be  facilitated 
by  briefly  referring  to  the  following  important 
functions  of  the  liver. 

The  glycogenic  function  of  the  liver  may  be  con- 
sidered as  comprising  (a)  the  storing  up,  in  the  form 
of  glycogen,  of  sugar  derived  from  the  alimentary 
canal,  and  (/')  the  formation  and  supply  of  sugar 
to  the  economy.  The  liver  may  fail  in  stopping 
sugar  brought  to  it,  and  alimentary  glycosuria  will 
result,  or  the  sugar-forming  function  may  run  riot 
and  diabetes  mellitus  develop.  The  mechanism  by 
which  the  glycogenic  function  of  the  liver  is  dis- 
turbed is  a  question  of  much  interest  and  is  discussed 
elsewhere.    See  Diabetes  Mellitus. 
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In  the  metabolism  of  proteids  the  liver  plays  an 
important  r61e  in  supervising  the  formation  of  urea. 
It  has  been  generally  assumed  that  disturbance  of 
this  function  of  the  liver  results  in  the  production  of 
uric  acid  at  the  expense  of  urea  ;  Murchison  indeed 
based  his  well-known  description  of  lithjemia  [see 
Ukic-Acid  Diathesis)  on  the  supposition  that  from 
inherent  defect  in  the  liver  its  functions  are  disturbed 
by  insufficient  causes,  and  that  as  a  consequence 
uric  acid  was  poured  out  in  larger  quantities  into 
the  circulation.  That  disturbance  of  hepatic  func- 
tion may  play  some  part  in  excessive  production  of 
uric  acid  is  very  probable  ;  but  it  must  be  re- 
membered that  uric  acid  may  be  manufactured  else- 
where in  the  body  from  nuclein,  and  possibly  also  in 
the  kidney.  Urichremia  should  therefore  be  regarded 
as  the  outcome  of  a  general  perversion  of  proteid 
metabolism,  and  not  as  solely  due  to  disordered 
hepatic  activity.  Further,  disturbance  of  the 
proteid  metabolism  in  the  liver  is  in  many  instances 
s(.)  manifestly  due  to  structural  changes,  or  to 
morbid  processes,  such  as  dyspepsia  and  auto- 
intoxications elsewhere,  that  it  is  unsafe  to  assume  a 
primary  disturbance  of  this  function  as  a  common 
event. 

The  secretion  of  bile  by  the  liver  was  formerly 
thought  to  be  diminished  by  a  '  torpid  '  state  of  the 
organ  in  the  condition  known  as  biliousness. 
Diminution  of  the  flow  of  bile  into  the  intestine 
depends  in  such  cases  on  catarrhal  swelling  of  the 
mucous  membrane  of  the  bile-ducts.  In  some 
instances  there  may  be  an  incipient  catarrhal  jaun- 
dice from  the  spread  of  inflammation  from  the 
duodenum  to  the  common  bile-duct  ;  while  in  other 
cases  there  is  probably  catarrh  of  the  small  intra- 
hepatic ducts,  set  up  by  irritating  and  toxic  bodies 
absorbed  from  the  intestinal  tract,  and  often  asso- 
ciated with  congestion  of  the  liver.  It  is  quite 
in  accord  with  this  explanation  that  the  most  satis- 
factory treatment  for  this  disorder  is  directed  to  the 
intestine,  such  as  Blue-Pill  and  Mistura  Sennae 
Composita,  and  not  to  stimulation  of  the  liver.  See 
Gall-Bladder  and  Bile-ducis  ;  and  Jaundice. 

By  its  antitoxic  function  the  liver  arrests  poisons 
reaching  it  from  the  alimentary  canal,  and  prevents 
their  passage  into  the  general  circulation.  In  doing 
so  it  may  suffer  damage,  as  is  seen  in  an  extreme 
degree  in  phosphorus- poisoning  ;  and  as  a  result  this 
antitoxic  or  protective  function  fails  and  poisons 
escape  into  the  blood.  Many  of  the  symptoms 
popularly  ascribed  to  '  torpid  liver,'  such  as  head- 
ache, drowsiness,  irritability  and  depression, 
muscse  volitantes,  and  bitter  taste  in  the  mouth, 
are  due  to  the  flooding  of  the  circulation  with  toxic 
bodies.  In  well-marked  structural  change  in  the 
liver,  as  in  acute  atrophy  and  in  the  later  stages  of 
cirrhosis,  the  failure  of  the  antitoxic  function  of  the 
liver  results  in  extreme  hepatic  toxx-mia  or  cholDcmia, 
which  has  many  resemblances  to  uriemia.  See 
Jaundice. 

The  foregoing  remarks  have  shown  that  func- 
tional disorders  of  the  liver  are  practically  either 
manifestations  of  definite  structural  change  in  the 
liver  and  bile-ducts  or  secondary  to  morbid  processes 
elsewhere. 

The  symptoms  which  have,  many  of  them,  been 
already  mentioned  in  the  .sections  on  the  functions 
of  the  liver  may  now  be  briefly  summarised  as  fol- 
lows :  Distaste  for  food,  dyspepsia,  and  flatulence 
are  due  to  gastro-intestinal  disturbance,  set  up  by 
poisonous  or  unsuitable  food.    The  icteric  tint  of 


the  conjunctivae,  the  muddy  complexion,  and  the 
diminished  quantity  of  bile  in  the  stools  are  ac- 
counted for  by  slight  catarrhal  obstruction  to  the 
outflow  of  bile  from  the  liver.  Piles,  the  feeling  of 
weight  in  the  right  hypochondrium,  and  the  dis- 
ordered action  of  the  bowels  are  due  to  congestion 
of  the  liver,  Ijrought  about  by  the  advent  of  food- 
products  either  poisonous  in  quality  or  excessive  in 
quantity.  This  state  of  hepatic  congestion  is  readily 
set  up  in  patients  who  have  suffered  from  malarial 
fevers  in  hot  climates,  such  as  India.  Headache, 
giddiness,  irritability  of  temper,  malaise,  other 
nervous  symptoms,  and  the  bitter  taste  in  the  mouth 
are  due  to  poisons  absorbed  from  the  alimentary 
tract  getting  into  the  general  circulation  from  failure 
of  the  antitoxic  function  of  the  liver.  See  Bile, 
Disorders  of. 

The  treatment  of  secondary  fmictional  distitrbnnce 
is  to  discover  and  treat  the  primary  cause.  Often 
it  is  to  be  found  in  the  alimentary  canal,  and  can  be 
removed  by  blue-pill  and  senna-draught.  Mercury 
drives  out  the  bile  from  the  gall-bladder  and  ducts, 
and  by  sluicing  out  the  common  bile-duct  will  have 
a  beneficial  efiect  on  catarrh  of  that  duct.  Purga- 
tion removes  the  products  of  fermentation  and 
prevents  auto-intoxication,  while  at  the  same  time 
it  reduces  the  hepatic  congestion. 

Plenty  of  water  should  be  taken,  so  as  to  stimu- 
late the  action  of  the  kidneys,  while  a  milk -diet  free 
from  irritating  or  stimulating  ingredients  should  be 
prescribed.  Alcohol  should  be  rigidly  tabooed  while 
the  symptoms  last,  and  only  taken  sparingly  in  the 
intervals.  The  symptoms  due  to  congestion,  early 
cirrhosis,  &c.,  must  be  treated  on  the  lines  laid 
down  elsewhere.  After  the  symptoms  have  sub- 
sided fairly  active  exercise,  plenty  of  fresh  air,  and 
a  carefully  regulated  diet  should  be  enjoined.  As 
pointed  out  above,  the  rational  treatment  includes 
that  of  the  primary  cause.  See  Digestion  ; 
Stomach  ;  and  the  other  articles  on  the  Liver. 

H.  D.  Rolleston. 

LIVER,  Gangrene  of. — See  Liver,  Abscess 
of  ;  and  Inflammation,  Acute,  of. 

LIVER,  Hydatid  Disease  of. — Anatomical 
Characters. — The  liver  is  the  organ  most  fre- 
quently affected  with  hydatid  disease.  There  is 
usually  but  one  cyst,  but  there  may  be  two,  three, 
or  more  ;  and  the  size  of  the  cyst  may  vary  from 
that  of  a  pea  to  that  of  a  child's  head.  The  cysts 
may  exist  in  either  lobe  of  the  liver,  but  they  are 
more  frequent  in  the  right  ;  and  they  may  be  at- 
tached to  the  upper  or  under  surface,  or  project 
from  the  border,  or  lie  buried  in  the  substance  of 
the  gland.  This  is  more  or  less  modified  in  form, 
and  increased  in  size,  according  to  the  magnitude 
and  site  of  the  cysl.  When  the  cyst  is  small  and 
deep-seated,  there  will  be  no  appreciable  change  in 
the  liver,  and  the  disease  may  be  latent  for  years. 
When,  however,  the  cyst  is  very  large,  it,  with  the 
liver,  constitutes  a  tumour,  which  may  encroach 
upon  the  thorax,  and  also  fill  a  great  part  of  the 
abdomen.  Pressure  of  the  cyst  may  induce  atrophy 
of  a  portion  of  the  liver,  but,  at  times,  hypertrophy 
is  the  result.  The  bile-ducts  have  occasionally  been 
found  to  be  obliterated,  or  a  communication  to  have 
been  effected  between  them  and  the  cysts.  W'hen 
at  the  surface  of  the  organ,  the  cysts  as  they  en- 
large may  induce  inflammation  and  thickening  of 
the  peritoneum,  and  adhesion  to  neighbouring 
structures. 
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Symptoms. — A  hydatid  cyst,  when  sufficiently 
large  and  near  the  surface,  generally  exhibits  itself 
as  a  tumour  of  variable  size,  situated  either  in  the 
right  hypochondriuni  or  in  the  epigastric  region  ; 
evenly  globular  in  its  early  stages  ;  (irm,  resisting, 
yet  elastic,  and,  at  times,  with  a  sensation  of 
fluctuation.  Briangon  and  Piorry  noticed  a  vibra- 
tion or  trembling  — hydatid fi-emitus — which  is  some- 
times felt  when  the  surface  is  compressed  gently 
by  three  fingers  of  the  left  hand,  and  sharp  per- 
cussion made  with  the  right  hand  over  the  middle 
finger.  If  the  tumour  is  situated  behind  the  liver, 
it  will,  as  it  develops,  push  this  organ  forwards, 
flatten  it,  and  increase  the  area  of  dulness.  The 
tumour  may  last  for  a  considerable  time,  and  go  on 
increasing  to  some  extent,  and  yet  the  patient  may 
remain  free  from  constitutional  disturbance,  perform 
all  his  functions  well,  and  keep  in  good  condition 
as  regards  flesh  and  strength.  When,  however,  it 
has  attained  a  very  large  size,  it  will  give  rise  to 
various  symptoms — to  a  feeling  of  tightness  and 
distension  ;  if  it  press  upwards,  to  embarrassed 
breathing,  cough,  possibly  more  or  less  dulness,  with 
diminished  respiration,  at  the  base  of  the  right 
lung,  and  palpitation  ;  if  upon  the  abdominal 
viscera,  to  interference  with  their  functions.  Pain  is 
not  generally  present,  but  in  some  cases  there  is  a 
gnawing  pain,  either  at  the  epigastrium  or  extending 
forwards  from  the  lumbar  region.  QSdema  of  the 
lower  extremities  may  occur  when  the  tumour 
presses  upon  the  inferior  vena  cava  ;  or  ascites  may 
result  from  a  similar  effect  on  the  portal  vein. 

Diagnosis. — Hydatid  tumour  of  the  liver  is  not 
always  easily  diagnosed ;  but  the  characteristic 
features  already  noticed,  and  the  maintenance  (in 
many  cases  up  to  an  advanced  stage)  of  a  good 
state  of  health,  will  generally  point  to  its  nature. 
Abscess  of  the  liver  will  be  distinguished  by  local 
and  remote  pain  ;  rapidity  of  onset  ;  the  frequent 
antecedence  or  co-existence  of  dysentery  ;  and 
severe  constitutional  symptoms,  such  as  hectic  fever, 
rigors,  &c.  It  must,  however,  be  remembered  that 
hydatid  cysts  are  liable  to  become  inflamed  and  to 
suppurate,  when  the  diagnosis  will  not  be  so  readily 
made  ;  but  even  so,  the  suppuration  of  a  hydatid 
cyst  is  less  liitely  to  be  accompanied  by  the  acute 
paroxysmal  fever  so  characteristic,  if  present,  of 
abscess  of  the  liver.  Cancer  of  the  liver  will 
generally  be  marked  by  irregularity  of  surface,  and 
often  a  peculiar  hardness  and  heaviness ;  the 
presence  of  pain  ;  the  cachectic  aspect ;  loss  of 
flesh  ;  and  the  rapidity  of  progress.  Aneurysm  of 
the  abdominal  aorta  may  form  an  epigastric  tumour, 
of  even  spherical  shape  ;  but  the  pulsations,  fre- 
quently very  forcible,  coupled  probably  with  a  bruit, 
audible  along  the  course  of  the  vessel  before  and 
behind,  will  determine  the  diagnosis.  The  site,  the 
pyriform  shape  and  the  uniform  size,  the  greater 
mobility,  and  possibly  the  accompaniment  of  jaun- 
dice, will  distinguish  from  hydatid  disease  the 
tumour  caused  by  a  distended  gall-bladder.  Frerichs 
believed  that  hydatid  disease  of  the  liver  is  more 
frequently  confounded  with  localised  pleuritic  effu- 
sion at  the  base  of  the  chest  than  with  any  other 
affection.  He  remarks  that  the  same  signs— dul- 
ness on  percussion,  absence  of  vocal  thrill,  inter- 
costal fluctuation — would  be  present  in  both  cases. 
He  rests  the  diagnosis  on  the  fact  that  the  line  of 
dulness  would  present  a  curve  which  would  look 
upwards  in  the  one  case,  downwards  in  the  other. 
To  this  sign,  of  uncertain  presence,  may  be  added 


that  the  vocal  vibration  and  resonance,  although 
perhaps  somewhat  lessened,  are  not  usually  damped 
by  pressure  from  below  the  diaphragm  to  the  extent 
that  is  effected  by  fluid  in  the  pleura. 

Terminations  and  Prognosis. —Hydatid  tu- 
mour of  the  liver  may  last  for  years,  and  be  com- 
patible with  an  average  state  of  health  ;  or,  at  an 
early  or  advanced  period  of  its  existence,  it  may 
terminate  in  one  of  the  following  ways  :  i.  It  may, 
from  its  bulk  and  position,  press  upon  and  interfere 
with  the  functions  of  different  organs.  Pressure  on 
the  large  venous  trunks  may  induce  ascites  and 
dropsy  of  the  lower  extremities  ;  pressure  upon  the 
stomach  and  intestinal  canal  may  obstruct  functions 
connected  with  the  assimilation  of  food,  and  induce 
failure  of  flesh  and  strength,  and  ultimately  death 
from  exhaustion.  2.  The  tumour  may  contract 
adhesions  with  the  diaphragm  ;  ulcerative  action 
through  this  may  be  set  up,  and  either  (a)  discharge 
of  the  contents  of  the  sac  may  take  place  into  the 
pleura,  and  fatal  pleuritis  result  ;  or  (/;)  further  ad- 
hesions and  ulceration  may  effect  communication 
with  the  lung,  when  haemoptysis  or  pneumonic 
symptoms  ensue,  and  the  contents  of  the  sac,  mixed 
with  blood  or  the  products  of  inflammation,  are 
expectorated.  The  disease  is  sometimes  cured  by 
this  means.  3.  A  rare  result  is  adhesion  to,  and 
ulceration  into,  the  pericardium,  with  escape  of 
contents,  and  rapidly  fatal  results.  4.  Adhesion 
may  be  effected  with  some  part  of  the  alimentary 
canal,  and  the  contents  of  the  sac  be  discharged  by 
vomiting  or  by  stool.  5.  Rupture  of  the  sac  may 
be  caused  by  a  blow  or  otherwise  ;  the  contents  be 
discharged  into  the  peritoneum  ;  and  fatal  perito- 
nitis result.  6.  The  tumour  may  contract  adhesions 
with  the  parietes,  point  externally,  and  be  opened 
or  effect  an  opening  by  natural  process,  inflammation 
and  suppuration  having  been  previously  set  up  in 
the  sac.  7.  Budd  and  Frerichs  notice  a  possible 
cure  from  the  obliteration  of  the  sac  by  the  formation 
within  it  of  a  putty-like  matter,  the  combined  result 
of  degeneration  of  the  cyst  and  its  contents,  and  of 
inflammation  outside  the  parent-cyst.  These  con- 
ditions are  often  seen  post  mortem,  and  are  fre- 
quently associated  with  calcareous  changes  in  the 
cyst-wall,  as  well  as  with  the  deposition  of  brown 
or  orange  biliary  pigment.  So  generally  is  pigment 
of  this  kind  present  in  various  parts  of  these  cured 
hydatids,  that  there  is  good  ground  for  supposing 
that  the  rupture  of  minute  bile-ducts  into  the  cyst 
or  its  wall  is  no  uncommon  thing  ;  and  that,  either 
by  killing  the  parasite  or  by  effecting  slow  in- 
flammatory changes  in  the  bed  of  the  cyst,  it  leads 
to  a  spontaneous  cure  in  no  inconsiderable  number 
of  cases.  As  an  illustration,  although  a  rare  one, 
of  the  extent  to  which  the  slow  inflammatory 
changes  may  proceed  under  favouring  conditions, 
there  is  a  specimen  in  the  museum  of  Guy's  Hospital 
where  the  hydatid  is  surrounded  by,  and  had  no 
doubt  determined,  an  enormous  growth  of  gum- 
matous material.  8.  Communication  may  be  effected 
between  a  hydatid  cyst  and  one  of  the  larger  bile- 
ducts,  and  then  the  result  will  usually  be  fatal, 
although  there  are  one  or  two  cases  recorded  of 
recovery.  9.  Similar  cysts  may  be  formed  in  other 
parts  or  organs  of  the  body.  10.  As  a  possible 
rare  event  may  be  mentioned  communication  of  the 
sac  with  the  ascending  vena  cava,  escape  of  the 
contents  mto  this,  transfer  of  the  contents  to  the 
right  side  of  the  heart,  impaction  in  the  pulmonary 
artery,  and  fatal  asphyxia. 
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Treatment. — So  long  as  hydatid  tumours  pro- 
duce no  distressing  symptoms  and  do  not  affect  the 
function  of  any  organs,  there  is  no  pressing  cause 
for  interference.  But  as  some  of  the  inconvenient 
or  dangerous  symptoms  mentioned  in  the  last  para- 
graph are  likely  sooner  or  later  to  occur,  and  as, 
owing  to  the  improvements  in  modern  surgery, 
interference  with  these  cysts  is  now  far  less  dangerous 
than  it  used  to  be,  it  is  generally  recommended 
that  they  should  l)e  treated  surgically  without  much 
delay.  The  special  forms  of  inconvenience  which 
would  make  operation  necessary  are  the  size  of  the 
cyst  and  the  presence  of  adhesions  to,  or  mechanical 
interference  with,  surrounding  parts.  Any  of  these 
may  cause  disturbance  of  the  functions  of  neigh- 
bouring viscera  or  induce  ascites  from  pressure  on 
the  portal  vein.  The  symptoms  which  are  indica- 
tive of  approaching  danger  are  those  of  acute  or 
chronic  su|ipuration,  or  an  obvious  extension  of  the 
cyst  upwards,  rupture  into  tlie  pleura  being  an 
occasional  and  extremely  dangerous  complication, 
and  one  which,  if  not  actually  fatal,  is  likely  to 
leave  a  completely  collapsed  lung  and  an  incurable 
pneumothorax. 

It  was  formerly  recommended  that  hydatids  of 
the  liver  should  be  punctured  with  a  fine  trocar  and 
cannula  ;  and  the  reports  of  Australian  and  other 
surgeons  render  it  certain  that  a  number  of  cases 
may  be  cured  in  this  way.  There  are,  however, 
certain  dangers  in  connection  with  this  method  of 
treatment  which  appear  to  be  unavoidable,  espe- 
cially those  arising  from  leakage  of  the  contents  of 
the  cyst  into  the  peritoneal  cavity.  It  is  also  re- 
cognised that  by  no  means  all  the  cases  can  be  cured 
in  this  way.  It  is  therefore  usually  recommended 
in  this  country  that  the  cyst  be  drained  or  removed 
without  recourse  to  previous  tapping.  In  a  case 
where  a  cyst  of  some  size  impinges  on  the  abdominal 
wall,  the  operation  consists  in  making  an  incision 
over  the  most  prominent  part  of  the  tumour,  or,  if 
possible,  at  a  somewhat  higher  level.  The  cyst- 
wall  is  grasped  with  volsella  and  the  needle  of  an 
aspirator  is  plunged  into  it.  As  the  fluid  is  drawn 
off  the  cyst  collapses  and  its  walls  can  be  drawn  into 
the  wound.  At  this  period  the  wall  may  be  freely 
incised,  and  the  daughter-cysts  together  with  the 
endocyst  removed.  The  cyst-wall  is  then  stitched 
to  the  skin  of  the  abdominal  wall  and  a  drainage 
tube  inserted.  In  the  case  of  smaller  cysts  it  may 
be  necessary  to  perform  the  operation  in  two  stages  : 
in  the  first,  the  tumour  is  exposed  and  means  are 
adopted  to  ensure  the  presence  of  adhesions  ;  in  the 
second  the  cyst  is  opened  and  treated  as  in  the 
case  of  the  larger  cyst.  Occasionally  it  is  found 
possible  to  dissect  out  the  whole  cyst  ;  and  this  is 
especially  the  case  if  the  wall  has  become  calcified. 
Under  these  circumstances  this  is  the  only  treatment 
to  pursue,  and  it  usually  presents  no  great  difficul- 
ties. 

Treatment  by  free  incision  and  drainage  is  not 
altogether  free  from  danger.  Serious  hemorrhage 
may  occur,  but  this  is  rare.  The  greatest  risk  is  in 
connection  with  the  possible  occurrence  of  septic 
changes  after  the  operation.  If  this  should  happen 
when  the  cyst  is  large,  the  patient's  life  will  be  in 
danger.  It  is  therefore  of  the  greatest  importance 
that  throughout  the  treatment  the  strictest  attention 
should  be  paid  to  all  the  antiseptic  arrangements. 
When  operating  it  is  important  to  recollect  that 
hydatid  cysts  may  project  upwards  at  least  as  far 
as  the  second  rib  in  front  ;  and  that  cysts,  not 


necessarily  of  large  size,  may  be  found  in  the  right 
iliac  fossa  or  touching  the  spleen  in  the  left  hypo- 
chondrium. 

If  it  be  decided  to  adopt  the  method  of  simple 
puncture,  the  least  dangerous  method  is  to  employ  ' 
the  aspirator,  but  if  this  be  done  it  is  very  important 
only  to  exhaust  a  small  quantity  of  air  from  the 
bottle  before  the  needle  is  inserted,  and  afterwards 
to  work  the  pump  very  slowly,  otherwise  the 
daughter-cysts  will  be  sure  to  be  drawn  against  the 
eye  of  the  cannula,  and  the  escape  of  the  fluid 
thereby  prevented.  Such  methods  of  treatment  as 
the  injection  of  the  cyst  with  some  stimulating 
fluid,  or  the  gradual  opening  of  it  by  the  applica- 
tion of  caustics,  are  now  obsolete. 

Treatment    by  medicinal    agents  administered 
internally  has  proved  entirely  useless. 

James  F.  Goodhart. 
r.  j.  godlee. 

LIVER,  Hyperaemla  (Passive)  of.~  Synon.  : 

Passive  Congestion  of  the  Liver  ;  Nutmeg  Liver. 

Definition.  -Uniform  enlargement  of  the  liver, 
with  preservation  of  its  normal  shape  ;  caused  by 
over-distension  with  blood,  the  result  of  mechanical 
obstruction  to  the  return  of  blood  to  the  heart.  It 
may  be  attended  by  a  sense  of  fulness  and  oppression 
in  the  right  hypochondriac  and  epigastric  regions, 
and  often  by  slight  jaundice. 

Passive  con:^estion  is  due  to  interference  with  the 
return  of  blood  from  the  liver  through  the  hepatic 
vein  and  inferior  vena  cava  to  the  heart.  Such 
interference  maybe  due  immediately  to  dilatation  of 
the  right  heart,  with  affection  of  the  tricuspid  valve  ; 
to  obstruction  to  the  circulation  in  the  course  of  the 
pulmonary  artery,  caused  by  different  diseases  of 
the  lungs  ;  or,  farther  on,  in  the  line  of  the  circu- 
lation, to  disease  of  the  mitral  or  aortic  valves. 
The  affections  of  the  lungs  which  interfere  with  the 
pulmonary  circulation  are  either  acute,  as  pneumonia, 
and  then  the  hepatic  hyperremia  may  pass  off  with 
the  disease  ;  or  they  are  chronic,  as  emphysema 
and  fibroid  disease,  and  then  the  hyperxmia  will 
persist.  Passive  congestion  of  the  liver  may  result 
from  direct  obstruction  to  the  flow  of  blood  by  the 
pressure  on  the  inferior  vena  cava  of  aneurysmal  or 
other  tumours,  or  of  the  cicatricial  tissue  formed  as 
a  result  of  mediastino-pericarditis.  Mere  weakness 
of  the  heart's  action  often  keeps  up  a  certain  amount 
of  passive  congestion. 

Anatomical  Characters. — A  hyperremic  liver 
is  increased  in  size  about  equally  in  all  directions  ; 
its  resistance  is  also  increased  ;  its  peritoneal  invest- 
ment appears  distended  and  shining.  On  making 
an  incision  blood  oozes  out  freely,  and  the  cut  sur- 
face is  dark  red — either  uniformly  so,  or  spotted 
with  intervening  lighter  spaces.  The  central  vessels 
of  the  lobules —the  hepatic  veins — are  engorged; 
and  when  persistently  so,  as  in  disease  of  the  mitral 
valve,  the  cut  surface  gives  the  characteristic  appear- 
ance to  which  the  term  mitincg  liver  has  been 
applied.  The  dark  centres  contrast  with  the  pale 
circumference  of  the  lobules,  the  light  and  dark 
parts  being  clearly  defined,  but  varying  according 
to  the  section  ;  the  surface  gives  an  appearance 
which  resembles  closely  that  of  a  cut  nutmeg.  The 
central  dark  spots  result  from  distension  of  the 
hepatic  veins,  and  deposition  of  bile-pigment  in  the 
adjacent  hepatic  cells,  which  are  more  or  less  atro- 
phied by  pressure  ;  the  lighter  spaces  correspond 
to  the  circumference  of  the  lobules,  the  light  colour 
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being  emphasised,  in  some  cases,  by  the  presence  of 
fat  in  the  cells  at  the  circumference.  In  addition  to 
the  atrophy  of  the  cells  by  pressure  of  dilated  hepatic 
veins,  there  may  be  hypertrophy  of  the  interlobular 
connective  tissue,  with  lymphoid  bodies  scattered 
through  it.  The  so-called  chronic  congestion  of  the 
Anglo-Indian  is  described  on  p.  897. 

Symptoms  and  Sequel.'e. — In  slight  cases  of 
hyperemia  the  liver  does  not  extend  much  beyond 
its  normal  limits,  but  it  may  perhaps  be  felt  below 
the  borders  of  the  ribs  and  across  the  epigastrium. 
In  severe  cases,  and  especially  in  passive  hyperemia 
from  obstructed  circulation,  the  organ  often  attains 
a  considerable  size,  and  is  found,  on  percussion,  to 
extend  upwards  into  the  mammary  region,  down- 
wards nearly  to  the  umbilicus,  and  across  into  the 
left  hypochondrium.  Its  resistance  is  generally  in- 
creased, and,  in  old-standing  cases,  such  as  the 
local  condition  occurring  as  the  effect  of  tight-lacing, 
it  may  even  be  hard  enough  to  create  the  suspicion 
of  malignant  disease.  There  is  often,  especially  in 
acute  cases,  tenderness  on  pressure.  The  patients 
do  not  complain  of  pain,  but  of  a  sense  of  oppres- 
sion and  fulness  in  the  right  hypochondriac  and 
epigastric  regions,  and  of  uneasiness  from  the  pres- 
sure of  clothes,  or  on  lying  on  the  left  side.  In  the 
most  acute  cases  there  is  marked  functional  and 
general  disturbance  ;  a  furred  tongue,  nausea, 
vomiting  at  times  of  bile,  bilious  diarrhcea,  sallow- 
ness  of  complexion,  or  some  amount  of  jaundice. 
In  certain  cases  the  bile  seems  to  be  peculiarly 
acrid,  and  causes  much  griping  and  distress  as  it 
passes  downwards,  and  smarting  as  it  is  voided. 
The  urine  is  high-coloured,  and  loaded  with  urates. 
The  patients  often  complain  of  headache,  are  irri- 
table and  depressed  in  spirits,  and  feel  languid  and 
drowsy.  When  jaundice  is  present  in  any  marked 
degree,  there  is  probably  catarrh  and  transient 
obstruction  of  the  smaller  bile-ducts. 

There  are  symptoms  indicative  of  the  pulmonary 
or  cardiac  affection  on  which  it  depends.  The 
complexion  is  more  or  less  dusky,  and  there  is  a 
certain  amount  of  lividity  mixed  with  the  jaundiced 
hue.  The  liver  may  be  found  to  vary  in  size  in 
accordance  with  the  variations  in  the  conditions 
which  give  rise  to  it.  It  may  sometimes  pulsate. 
Ascites  may  now  become  a  prominent  symptom, 
while  the  general  dropsy  resulting  from  associated 
ht  art-affection  may  be  yielding  to  treatment. 

Diagnosis.  —  It  is  only  when  the  congestion  is 
chronic,  and  the  liver  hard  and  resistent,  that  an 
erroneous  diagnosis  may  be  made  ;  but  the  previous 
history  of  the  case,  the  discovery  of  a  sufficient 
cause,  and  the  associated  general  symptoms,  will 
lead  to  a  right  conclusion.  It  might  be  mistaken 
for  albuminoid  disease,  and  indeed  the  liver  may 
be  really  undergoing  this  degeneration  as  well. 

Prognosis. — This  will  depend  upon  the  cause, 
and  as  it  is  largely  due  to  disease  in  the  chest,  it 
will  be  influenced  by  the  nature  and  stage  of  such 
disease. 

Treatment. — If,  as  is  often  the  case,  the  cause 
is  irremediable,  treatment  can  only  be  palliative. 
This  should  include  rest  ;  restriction  to  a  bland 
fluid  diet  ;  and  the  free  action  of  the  bowels  by  a 
dose  of  calomel,  followed  after  a  few  hours  by  a 
saline  aperient,  either  in  the  form  of  a  draught,  or 
of  one  of  the  more  active  mineral  waters.  A  single 
sufficient  dose  of  calomel,  four  or  five  grains,  will 
often  rapidly  relieve  attendant  gastric  irritation  and 
vomiting,  and  ensure  a  free  downward  discharge 


of  bile.  Should  there  be  much  tenderness  on 
pressure  over  the  liver,  the  application  of  sinapisms 
or  turpentine  stupes,  followed  by  hot  poultices,  will 
be  beneficial.  The  portal  system  must  be  kept  re- 
lieved by  a  dose  of  PuUna  or  Friedrichshall  water, 
or  by  a  saline  draught,  every  or  every  other  morn- 
ing, preceded  the  previous  night  by  some  mercurial 
preparation,  if  the  secretion  seem  to  require  this. 
Resin  of  podophyllum  may  be  advantageously  sub- 
stituted for  mercury  in  some  cases,  but  it  is  uncertain 
in  its  action.  Its  griping  effect  is  counteracted  by 
the  addition  of  a  little  extract  of  hyoscyamus  or  half 
a  grain  of  extract  of  cannabis  indica,  and  its  action 
will  be  quickened  by  adding  a  little  compound 
colocynth  pill.  Other  remedies  too  appear  to  be 
sometimes  useful,  such  as  taraxacum  (aperient  and 
alterative)  ;  combined,  in  subjects  of  gouty  habit, 
whose  urine  is  more  or  less  charged  with  lithates, 
with  bicarbonate  of  potassium,  or,  in  other  cases, 
with  diluted  nitro-hydrochloric  acid.  This  acid, 
in  torpidity  and  chronic  enlargement  of  the  liver,  is 
one  of  our  most  effective  remedies.  It  appears  to 
act  by  altering  and  promoting  the  biliary  secretion, 
and  by  improving  the  tone  of  the  digestive  organs. 
It  may  be  used  both  internally  and  externally.  Ten 
to  twenty  drops  of  the  diluted  acid  of  the  Pharma- 
copceia  may  be  given  two  or  three  times  daily,  com- 
bined with  taraxacum,  quinine,  or  other  drug, 
according  to  indications.  The  external  use  of  the 
acid  has  been  advantageously  had  recourse  to  at  the 
Seamen's  Hospital  for  years,  either  in  the  form  of 
compress  over  the  abdomen,  or  by  sponging  the 
surface  of  the  body.  The  fluid  is  prepared  by 
adding  eight  ounces  of  the  diluted  acid  of  the 
Pharmacopeia  to  a  gallon  of  water  at  about  98'^  F. 
Earthenware  or  wooden  vessels  should  be  used  ; 
and  all  sponges  and  towels  must  be  well  washed  in 
cold  water  after  use,  or  they  will  be  destroyed  by 
the  acid.  At  times  the  external  use  of  the  acid 
causes  purging  ;  and  sometimes  severe  irritation  of 
the  skin.  Chloride  of  ammonium  and  iodide  of 
potassium  must  be  mentioned  as  drugs  that  have 
l5een  found  serviceable  in  reducing  livers  enlarged 
by  chronic  congestion. 

In  the  hyperaemia  resulting  from  disease  of  the 
mitral  or  aortic  valves,  or  from  chronic  pulmonary 
changes,  it  is  sufficient  to  remark  that  the  chest- 
symptoms  will  often  be  most  effectually  relieved  by 
treatment  directed  especially  to  the  liver. 

Much  benefit  will  result  in  many  cases  of  hyper- 
emia from  a  course  of  mineral  waters  at  one  of  the 
German  or  English  spas,  Marienbad,  the  springs 
of  Carlsbad,  Kissingen,  Cheltenham,  Harrogate, 
&c.  A  more  detailed  notice  of  the  different  spas 
and  waters  in  relation  to  hepatic  affections  will  be 
found  under  other  articles.  See  Liver,  Functional 
Disorders  of;  and  Mineral  Waters. 

James  F.  Goodhart. 

LIVER,  Inflammation  of  (including  ACTIVE 
HYPER/EMIA).-— Synon.  :  Hepatitis  ;  Acute  Con- 
gestion of  the  Liver;  Fr.  Hipatile  Aigiie  ;  Ger. 
Acute  Leberentziindung. 

In  this  article  hepatiiis  and  acute  congestion  of 
the  liver  will  be  treated  as  one  disease,  suppurative 
hepatitis  being  dealt  with  separately  [see  p.  8S2).  It 
may  be  said  that  hepatitis  is  only  an  advanced  stage 
of  acute  hyperemia  or  congestion,  and  this  is  pro- 
bably what  is  meant  when  cases  are  returned,  as 
they  often  are  in  Army  returns,  as  hepatitis. 

Active  hyperremia  of  the  liver  is  divided  into  two 
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varieties,  acute  and  chronic,  the  latter  form,  the  so- 
called  'tropical  liver,'  being  due  to  a  persistence  of 
the  causes  which  lead  to  the  acute  condition. 

/Etiolooy. — Though  far  from  unknown  in  cold 
countries,  acute  congestion  of  the  liver  is  especially 
common  among  Europeans  who  have  migrated  to 
the  tropics,  and  there  continue  their  old  habits  of 
life  under  very  different  climatic  conditions.  There 
is  also  a  form  of  hyperremia  of  the  liver  which  is 
purely  physiological,  occurring  especially  in  Euro- 
peans near  the  beginning  of  their  life  in  the  tropics. 
It  isdue  to  the  diminished  lung-metabolism,  thegreat 
heat,  the  less  active  habits  (induced  by  the  heat), 
and  the  rich  food,  for  the  appetite  is  stimulated 
rather  than  reduced  on  first  arrival  in  a  hot  country. 
This  state  of  ph3'siological  hyperosmia  may  remain 
stationary,  but  is  very  prone  to  pass  into  a  patholo- 
gical state  from  some  slight  exciting  cause,  such  as 
a  cold  bath,  a  wetting,  the  fitful  pulling  of  a  punkah 
during  sleep,  a  sudden  storm  at  night,  a  surfeit  of 
food,  an  excess  of  wine  taken  at  a  dinner-party,  or 
a  chill,  especially  after  polo  or  tennis.  Such  causes 
can  produce  a  very  acute  congestion  or  even  a  hepa- 
titis. If  such  exciting  causes  are  repeated,  or  it  a 
patient  persists  in  dietetic  or  alcoholic  excess,  or 
does  not  take  sufficient  regular  exercise,  this  state 
passes  gradually  into  that  of  chronic  engorgement. 

Another  cause  which  renders  the  affection  common 
in  warm  countries  is  the  influence  of  repeated  at- 
tacks of  malarial  fevers.  All  attacks  of  malarial 
fever  lead  to  the  congestion  of  the  internal  organs, 
especially  of  the  liver  and  spleen,  and  if  these  at- 
tacks are  frequently  repeated  and  not  properly 
treated,  they  result  in  a  well-marked  form  of  hepatic 
cirrhosis,  ultimately  followed  by  dropsy  and  all  its 
attendant  evils.    Sec  Malaria. 

The  following  figures  show  how  much  more  com- 
mon hepatitis  and  hyperemia  of  the  liver  are  among 
Europeans  in  India  than  among  the  natives,  thereljy 
also  showing  the  influence  of  the  dietetic  and  other 
climatic  conditions  as  factors  in  their  causation.  In 
ten  years  { 1889-99)  there  were  12,461  admissions 
for  hepatitis  and  congestion  of  the  liver  in  the  British 
Army  in  India,  of  which  the  average  strength  was 
68,950,  while  in  the  Native  Army  (average  strength 
127,000)  there  were  only  1,826  admissions  for  these 
complaints  ;  that  is,  while  the  British  ratio  was 
18  per  thousand,  it  was  only  I '4  among  the  native 
sepoys.  As  regards  the  influence  of  alcohol,  while 
there  is  no  doubt  that  alcoholics  suffer  largely  from 
hepatic  congestion,  moderate  drinkers  and  even 
total  abstainers  are  by  no  means  exempt  from  this 
disease. 

The  life  of  the  British  soldier  in  the  long  Indian 
day  is  in  itself  conducive  to  such  attacks — parades 
at  early  dawn,  work  over  by  9  a.m.,  confinement  in 
a  crowded  barrack,  with  the  hot  air  pouring  in 
through  the  loo  often  open  door,  the  feebly  pulled 
punkha,  the  heavy  midday  meal,  the  long  hours 
spent  lying  on  a  bed,  and  the  evening  parade,  fol- 
lowed by  great  thirst,  too  often  quenched  by  large 
draughts  of  beer.  There  can,  however,  be  no  doubt 
that  the  frequency  of  these  affections  in  India  has 
been  much  reduced  during  recent  years.  Bryden's 
statistics  for  hepatitis  and  liver-abscess  in  the  years 
1871  to  1876  gave  a  ratio  of  admissions  to  hospital 
of  55  per  thousand  ;  whereas  the  figures  for  the 
same  affections  for  the  past  ten  years  (i  890-99) 
show  a  very  much  reduced  ratio,  viz.  only  18  per 
thousand.  This  change  for  the  better  is  to  be  attri- 
buted to  the  improvements  in  the  habits  of  Euro- 


peans  in  India  during  the  past  quarter  of  a  century. 
The  Anglo-Indian  of  to-day  is,  as  a  rule,  a  tem- 
perate man,  and  probably  consumes  in  a  day  much 
less  alcohol  than  the  average  city-man  at  home. 
His  chief  drink  now  is  whisky,  well  diluted  with 
aerated  water  and  a  block  of  ice  ;  light  German 
beer,  light  French  or  Italian  wines,  very  different  in 
potency  from  the  brandy  and  heavy  ports  and 
sherries  of  a  generation  ago. 

The  same  influences  have  Ijeen  at  work  in  amend- 
ing the  surroundings  of  the  British  soldier  in  India. 
More  attention  is  paid  to  the  cooking  and  the  quality 
of  his  food  ;  the  colfee-shop  has  to  a  large  extent 
replaced  the  canteen  ;  rational  amusements  are  now 
provided  which  supply  him  with  regular  exercise  ; 
and  the  barracks  are  airy  and  better  ventilated,  and 
provided  with  punkhas.  The  Army  Temperance 
Association  has  made  great  strides  among  the  rank 
and  file.  Nearly  every  regiment  in  India  has  its 
own  '  soda-water  "  machine,  and  aerated  waters  are 
sold  to  the  soldiers  at  an  almost  nominal  cost. 
That  these  hepatic  affections  are  much  rarer  among 
women  and  children  (European)  in  India  is  no 
doubt  due  to  their  quiet  indoor  life  and  their  lesser 
indulgence  in  excess  of  food  and  alcohol. 

No  one  has  yet  given  a  satisfactory  explanation 
of  the  lesser  prevalence  of  liver-diseases  among 
Europeans  in  the  West  Indies.  The  British  civi- 
lian or  soldier  does  not  change  his  habits  when  he 
goes  to  the  West  rather  than  the  East  Indies,  yet 
there  seems  to  be  little  doubt  that  liver-affections 
are  much  less  frequent  there  than  in  the  East  Indies. 
It  may  be  that  the  oceanic  climate  of  the  West 
Indian  islands  has  some  influence  ;  the  sea-breezes 
temper  the  great  heat  ;  and  in  no  part  of  the  West 
Indies  is  the  heat  so  fierce  as  that  of  the  Punjab, 
Central  India,  or  Madras. 

In  the  Army  returns  many  cases  are  returned  as 
hepatitis  which  are  either  acute  hyperemia  or  an 
incipient  stage  of  hepatic  suppuration.  Some 
writers  of  the  French  school  who  carry  the  dysen- 
teric origin  of  liver-abscess  too  far,  and  ignore  its 
comparatively  rare  occurrence  among  natives,  among 
whom  dysentery  is  so  common,  see  a  '  congested 
state  of  the  liver  '  in  every  autopsy  on  a  case  of 
dysentery.  This  the  present  writer  cannot  admit, 
nor  can  he  agree  with  Kelsch  and  Keiner  in  tracing 
every  congestion  of  the  liver  to  either  dysentery  or 
malaria. 

Anatomical  Characters. — The  liver  is  uni- 
formly enlarged,  and  its  capsule  distended  and 
shining.  On  incision  blood,  usually  of  a  deep  red 
colour,  oozes  out  freely.  The  hypertemia  is  not 
limited  to  the  centre  of  the  lobule.  Microscopically 
the  lobules  may  show  signs  of  fatty  change. 

SvMm'OMS. — The  symptoms  vary  within  wide 
limits,  especially  with  the  degree  of  acuteness.  In 
slight  congestion  a  smart  attack  of  diarrhoea,  with 
copious  dark-coloured  stools,  is  nature's  own  method 
of  relief,  and  often  the  only  important  symptom. 
In  the  more  severe  cases  there  is  probably  pain  in 
the  side,  and  a  feeling  of  weight  or  fulness  in  the 
hepatic  region,  felt  especially  when  lying  on  the 
left  side.  The  degree  of  general  disturbance  varies 
much.  The  tongue  is  furred,  or  has  a  brown  line 
down  its  centre,  and  is  indented  at  the  edges.  A 
bitter  taste  in  the  mouth  is  often  complained  of, 
the  urine  is  scanty  and  high-coloured,  and  the 
bowels  are  constipated  or  irregular.  There  may  be 
one  or  two  degrees  of  pyrexia.  A  pain  in  the  right 
shoulder,  iieadache,  and  depression  of  spirits  are 
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common,  and  drowsiness  after  meals  is  sure  to  be 
noted.  In  the  still  more  acute  cases  {those  usually 
called  hepatitis)  all  the  symptoms  are  more  pro- 
nounced, the  temperature  rises  to  102^^  F.  or  there- 
abouts, palpitations  are  not  uncommon,  and  the 
patient  may  complain  of  having  had  bad  dreams. 

In  the  chronic  form,  the  so-called  '  tropical 
engorgement  of  the  liver,'  the  liver  is  uniformly 
enlarged  and  painful  on  pressure.  The  superficial 
epigastric  veins  are  often  dilated  (indicative  of 
portal  obstruction),  the  patient  probably  has  piles, 
and,  in  some  cases,  the  hepatic  faciesis  well  marked. 
The  patient  is  either  of  the  thin  and  sallow  type  or 
is  fat  and  flabby,  the  eyes  have  dark  rims  round 
them,  the  sclerotics  are  yellow,  the  complexion  is 
of  an  earthy  muddy  type,  and  on  the  malar  emi- 
nences and  nose  there  may  be  enlarged  and  tortuous 
veins.  The  hepatic  pain  is  persistent  and  pro- 
nounced, local  spots  of  tenderness  may  be  made 
out  at  the  costal  border,  especially  at  the  cartilages 
of  the  eighth  or  ninth  ribs.  Another  painful  spot 
may  be  found  a  few  inches  below  the  angle  of  the 
right  scapula.  The  bowels  are  costive  or  irregular, 
the  patient  is  mentally  depressed,  irritable,  or  even 
stupid,  the  tongue  is  usually  much  coated,  the 
appetite  is  capricious,  the  patient  being  seldom 
capable  of  enjoying  a  good  breakfast,  but  often 
able  to  indulge  freely  at  other  meals.  Sleep  is  fitful 
and  generally  bad.  Nausea  is  often  complained  of 
in  the  morning,  piles  are  generally  present — a  '  fit 
of  the  piles  '  often  giving  temporary  relief  to  the 
general  symptoms.  A  permanently  moist  condition 
of,  or  an  itching  at,  the  anus  is  a  very  common 
complaint.  Irregular  slight  rises  of  temperature 
may  occur  at  night.  The  circulation  is  not  good, 
and  there  may  be  chilliness  or  coldness  of  the  legs. 
Headache,  giddiness,  and  dyspeptic  symptoms  make 
up  the  clinical  picture.  The  irritability  of  the 
patient  is  proverbial. 

Diagnosis. — The  diagnosis  is  generally  easy,  the 
pain  in  the  hepatic  region,  the  enlargement  of  the 
liver,  the  intestinal  disturbance,  and  the  state  of  the 
tongue,  generally  sufficing  to  make  it  clear.  In  all 
cases  attended  with  fever  the  possibility  of  an 
abscess  of  the  liver  must  not  be  forgotten,  and  in 
some  such  cases  time  alone  will  clear  the  matter  up. 
Pneumonia  at  the  base  of  the  right  lung  and  pleurisy 
have  been  mistaken  for  acute  hypereemia  and  vice 
versd.  Intercostal  neuralgia  has  been  diagnosed  in 
some  cases  of  hepatic  congestion,  and  inflammation 
of  the  gall-bladder  has  been  mistaken  for  it.  In 
perihepatitis  there  is  usually  some  neighbouring 
organ  affected,  and  in  any  case  the  pain  in  peri- 
hepatitis is  usually  very  acute  and  localised.  The 
fever  at  first  is  often  looked  upon  as  malarial,  and 
treated  as  such.  The  possibility  of  abscess  must 
ever  be  borne  in  mind,  and  careful  inquiry  made  as 
to  a  previous  history  of  former  or  recent  dysentery. 

The  chronic  form  of  congestion  or  '  tropical  en- 
gorgement '  is  seldom  mistaken  for  anything  except 
gout,  which  may  also  be  present.  The  early  stages 
of  malignant  disease  may  be  mistaken  for  mere 
congestion. 

Prognosis. — The  prognosis  of  acute  uncompli- 
cated congestion  is  good.  Out  of  12,419  cases 
admitted  into  military  hospitals  in  India  only  42 
died,  a  case  mortality  of  only  '3  per  cent.  The 
prognosis  of  acute  attacks  depends  much  on  the 
patients  themselves,  and  their  ability  to  make  the 
necessary  changes  in  their  habits  of  life  ;  that  of 
chronic  congestion  is  not  so  good,  since,  though  few 


succumb  to  it  directly,  many  go  from  bad  to  worse 
and  die  of  some  intercurrent  disease  or  remain  per- 
manent invalids. 

Treatment,  —  The  lines  both  for  prevention  and 
treatment  are  indicated  in  the  section  on  aetiology, 
viz.  moderation  in  eating  and  drinking,  and  avoid- 
ance of  chills.  Regular  exercise  is  essential,  and 
for  middle-aged  men  no  game  is  better  than  golf, 
which  can  nearly  always  be  had  in  the  tropics.  The 
public  have  a  firm  belief  in  a  supposed  necessity  for 
violent  exercise,  to  'shake  up  the  liver,'  as  they 
say,  but  an  inflamed  liver,  like  any  other  organ 
when  inflamed,  needs  rest.  A  morning  ride  is  ex- 
cellent, but  the  same  cannot  be  said  for  a  violent 
game  of  polo  followed  by  sedentary  work  in  an 
office  for  the  rest  of  the  week. 

For  an  aciife  attack  rest  in  bed,  abstention  from 
alcohol,  and  light  diet  are  essential  ;  hot  curried 
dishes  and  excessive  tobacco-smoking  are  to  be 
avoided.  As  regards  drugs,  the  indication  is  to 
relieve  the  overloaded  portal  system  by  free  saline 
purges.  For  this  purpose  Carlsbad  Sprudel  salts, 
Apenta,  Hunyadi  Janos,  or  other  mineral  waters 
are  prescribed,  to  be  taken  in  the  early  morning  ; 
the  time-honoured  blue-pill  and  colocynth  at  night 
is  often  invaluable.  Formerly  abstraction  of  blood 
by  means  of  leeches  was  much  in  vogue,  and  was 
undoubtedly  effective.  Twenty  grains  of  chloride 
of  ammonium  is  still  frequently  prescribed.  For 
local  ti-eatmeitt  the  hepatic  region  may  be  painted 
over  with  the  tincture  of  iodine,  or  a  mustard- 
plaster  may  be  applied,  the  latter  often  giving  prompt 
relief.  In  malarial  hepatitis  treatment  must  be 
directed  to  the  liver  and  spleen.  The  so-called 
'  spleen-mixtures '  in  India  generally  contain  ape- 
rient salines  with  quinine  and  iron. 

The  chronic  condition  of  tropical  engorgement 
needs  careful  treatment.  Rigid  moderation  above 
all  is  essential.  The  diet  and  daily  supply  of 
alcohol  must  be  cut  down  with  a  rigid  hand.  For 
acute  exacerbations  the  treatment  must  be  as  is  indi- 
cated above  for  acute  attacks.  The  '  hydropathic ' 
belt  should  be  worn  for  ten  days  or  so,  or  till  the 
skin  gets  red  and  raw.  It  can  be  made  from  a  piece 
of  swansdown  cloth  one  foot  broad,  and  long  enough 
to  go  round  the  waist.  It  is  applied  round  the 
waist  over  the  hepatic  region,  covered  with  a  piece  of 
waterproof  sheeting,  and  kept  in  its  place  by  a  broad 
bandage.  Nitro-hydrochloric  acid  is  often  prescribed 
in  these  cases,  but  it  is  doubtful  if  it  is  of  use  in  cases 
associated  with  intestinal  catarrh.  Attacks  of  diar- 
rhoea are  best  treated  by  bicarbonate  of  sodium, 
and  salol,  or  small  doses  of  mercury  and  chalk. 
Bismuth  and  pepsin  are  useful,  but  astringents  are 
generally  harmful. 

Patients  suffering  from  tropical  engorgement  of 
the  liver  should  be  sent  to  Europe  as  soon  as  pos- 
sible, and  should  undoubtedly  undergo  a  course  of 
treatment  at  Carlsbad.  In  the  cold  weather  in 
India  an  artificial  course  of  Carlsbad  salts  can  be 
tried.  A  change  to  Kashmir  will  often  be  possible 
for  those  who  cannot  afibrd  to  get  to  Europe,  or 
even  the  hill-stations  in  the  dry  weather  may  be 
tried.  If  the  patient  is  a  good  sailor,  a  short  sea- 
trip  is  an  excellent  change.  If,  however,  the  chronic 
engorgement  is  of  long  standing,  every  effort  should 
be  made  by  the  patient  to  undergo  the  full  course  of 
treatment  at  Carlsbad.  W.  J.  BUCHANAN.  - 

LIVER,  Malformations  of. — Abnormalities 
in  the  form  of  the  liver  are  not  common,  and  are 
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more  often  acquired  than  congenital.  The  follow- 
ing are  some  of  the  most  frequently  observed  mal- 
formations that  are  congenital,  and  due  to  some 
original  defect :  A  more  or  less  quadrangular  liver  ; 
a  rounded  liver  ;  reduced  proportions  or  total 
absence  of  left  lobe  ;  prolongation  of  the  left  lobe 
in  the  form  of  a  narrow  tongue-like  process  towards 
the  region  of  the  spleen  ;  abnormal  grooving  of  the 
surfaces  of  the  liver  ;  extreme  depth  of  normal 
fissures.  Another  occasional  variety  of  hepatic 
malformation  consists  in  extensive  lobulation,  and 
the  existence  of  one  or  more  additional  small  lobes 
—  a  condition  met  with  in  the  livers  of  rodent 
animals.  Acquired  malformation  may  be  due  to 
compression  of  the  organ  by  tight-lacing,  straps, 
and  other  means.  In  cases  of  hepatic  malformation 
caused  by  tight-lacing,  the  upper  part  of  the  right 
lobe  may  be  traversed  from  side  to  side,  either  by 
a  smgle  very  deep  furrow,  or  by  two  or  more 
shallow  depressions  with  elevated  transverse  folds 
of  liver-tissue  between  them.  In  those  instances 
in  which  the  constriction  has  been  so  applied  as  to 
'  fold  up '  the  liver,  and  to  increase  its  convexity 
from  Ijel'ore  backwards,  a  single  deep  transverse 
furrow  is  often  formed  on  the  under  surface  of  the 
right  lobe.  The  hepatic  tissue  in  the  furrows  atro- 
phies ;  the  fibrous  tissue  is  often  increased,  especially 
just  under  the  capsule. 

A  furrowed  condition  of  the  upper  surface  of  the 
liver  is  often  observed,  in  which  elevated  folds  of 
hepatic  structure,  with  corresponding  depressions, 
take  a  tlirection  from  before  backwards.  This  fur- 
rowing occurs  m  cases  of  obstructed  respiration,  and 
is  held  to  be  due  to  the  pressure  of  the  lower  ribs 
on  the  liver,  which  organ  is  more  or  less  fixed  by 
depression  of  the  diaphragm  and  by  the  strongly 
contracted  abdominal  muscles. 

In  1SS8  Riedel  directed  attention  to  a  partial 
malformation  of  the  liver  occasionally  observed  in 
association  with  cholelithiasis  and  a  distended  gall- 
bladder. In  this  condition  the  right  lobe  of  the 
liver  is  extended  downwards  in  the  form  of  an 
attenuated  tongue-shaped  process  [floating  lobe). 

W.  Johnson  Smith. 

LIVER,  Malpositions  of. -Abnormalities  in 
the  position  of  the  liver  are  much  less  rare  than 
abnormalities  in  its  form.  The  more  frequent  forms 
of  congenital  displacement  include  —Lateral  trans- 
position, the  liver  being  found  on  the  left  instead  of 
the  right  side  of  the  abdomen  ;  eventration,  the 
organ  being  exposed  in  front  of  the  abdomen  of  a 
fceLus  ;  the  presence  of  more  or  less  of  the  liver  in 
the  chest,  through  congenital  deficiency  of  the 
diaphragm.  In  acquired  displacement  the  liver  may 
be  either  depressed  or  elevated,  some  rotation  of 
the  organ  on  its  transverse  axis  taking  place  in  an 
opposite  direction  in  each  case.  Depression  may 
be  caused  by  pressure  from  above,  as  by  effusion  in 
the  right  pleural  cavity,  and  probably  to  some  slight 
extent  by  considerable  pericardial  effusion,  or  car- 
diac hypertrophy.  Elevation  of  the  liver,  which 
takes  place  more  frequently,  may  be  due  to  preg- 
nancy, ascites,  or  the  presence  of  some  large  abdo- 
minal tumour.  Curvature  of  the  spine,  whether 
lateral  or  angular,  usually  gives  rise  to  some  change 
in  the  position  of  the  liver.  In  Pott's  disease  the^ 
organ  is  often  forced  downwards  towards  the  crest 
of  the  right  ilium. 

By  tight  lacing  both  the  position  and  the  form  of 
the  liver  may  be  altered.    The  organ  may  be  forced 


downwards,  and  at  the  same  time  so  twisted  on  its 
transverse  axis  that  its  convex  surface  looks  directly 
forwards,  and  its  concave  surface  directly  back- 
wards.   See  Liver,  Malformations  of. 

A  liver  quite  free  from  structural  disease  may, 
under  certain  conditions  of  rare  occurrence,  be 
capable  of  considerable  downward  displacement 
within  the  abdominal  cavity  [iiepatoptosis).  This 
displacement  of  the  liver  is  invariably  associated 
with  some  deformity,  the  organ,  according  to 
Treves,  being  flattened  out,  '  so  that  the  anterior 
surface  is  elongated  at  the  expense  of  the  superior 
surface,  and  the  inferior  surface  at  the  expense  of 
the  posterior.'  There  is  much  difference  of  opinion 
as  to  the  retiology  of  this  condition.  It  occurs  in 
most  instances  in  women  who  have  had  many 
children,  or  who  have  been  weakened  by  much 
hard  work,  and  is  probably  due  to  a  relaxed  state 
of  the  abdominal  walls,  associated  with  elongation 
of  the  suspensory  ligaments  of  the  liver.  See  En- 
TEROPTOsis.  W.  Johnson  Smith. 

LIVER,  Mopbid  Growths  of. — Hydatid  dis- 
ease, cysts  of  various  kinds,  actinomycosis  (p.  22), 
syphilitic  guramata,  angiomata,  adenomata,  and 
malignant  disease  in  its  various  forms  are  each  and 
all  to  lie  met  with.  Some  of  these  are  described 
under  their  own  special  headings  ;  of  the  others, 
cavernous  angioma  need  not  detain  us,  as  it  has  no 
clinical  significance.  It  is  found  post  inorton  in  the 
form  of  isolated  patches  of  spongy  nKvoid  tissue  in 
the  substance  of  the  liver.  Adenomata,  in  like 
manner,  are  small  and  rare,  and  might  perhaps  be 
better  designated  as  an  erratic  localised  lobular 
hypertrophy  of  the  liver.  They  are  of  no  practical 
importance. 

Malignant  Disease.— Cancerous  or  sarcoma- 
tous growths  may  occur  in  the  liver  either  primarily 
or  secondary  to  similar  growths  elsewhere. 

/Etiology.  —  Hepatic  cancer  is  rare  in  early  life. 
Habits  of  life  or  over-indulgence  in  the  use  of 
spirituous  liquors  do  not  seem  to  play  any  part  in 
determining  the  malady.  The  influence  of  heredi- 
tary tendency  to  cancer  must  not,  however,  be 
overlooked,  and  it  has  been  contended  of  late  years 
that  locality  has  an  influence  in  Ijringing  it  about. 
Malignant  disease  of  the  liver  and  gall-bladder  is 
primary  in  about  one  fourth  of  the  cases  ;  and  in 
about  one  half  of  the  remainder  the  primary  disease 
is  seated  in  structures  connected  with  the  portal 
system.  Of  such  as  originate  in  the  liver,  the  dis- 
ease in  the  larger  number  commences  in  the  gall- 
bladder or  the  bile-ducts,  and  is  of  the  nature  of 
cylinder-celled  cancer.  Some  few,  at  any  rate,  have 
appeared  to  be  the  direct  outcome  of  the  local  irri- 
tation of  a  gall-stone. 

Anatomical  Characters. — Malignant  disease 
of  the  liver  may  be  either  carcinoma  or  sarcoma,  the 
former  being  either  hard  or  soft  (scirrhus  or  medul- 
lary), the  latter  round-celled  and  occasionally 
melanotic.  Colloid  degeneration  is  rare.  Cancer 
may  occur  as  an  infiltration  of  the  liver-tissue,  when 
large  masses  of  the  liver  are  uniformly  affected,  and 
little  or  no  irregularity  of  surface  results.  It  usually, 
however,  occurs  in  circumscribed  masses,  smaller 
nodules  or  larger  protuberances,  varying  in  size,  to 
use  a  familiar  comparison,  from  that  of  a  pea  to  that 
of  a  child's  head.  These  masses  are  more  or  less 
numerous,  and  usually  distinct  ;  or  they  may  en- 
croach upon  one  another,  and  coalesce.  When 
near  the  surface,  they  give  rise  to  the  marked  irre- 
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gularity  which  is  very  characteristic  of  the  disease  ; 
and,  when  large  and  numerous,  cause  considerable 
increase  in  the  size  of  the  liver.  The  masses  on  the 
surface  are  sometimes  flattened,  and  have  a  central 
depression  (umliilication)  which  has  been  designated 
as  '  cancer  navel.'  The  cut  surface  is  either  white, 
or  reddish-white,  or  darker  red  when  blood  has  been 
recently  extravasated,  or  of  varying  colour  from 
altered  blood-pigment,  when  the  extravasation  of 
blood  has  been  of  longer  date.  The  portal  and 
hepatic  veins  are  sometimes  invaded  by  the  cancer. 

Symptoms. — In  the  earlier  stage  of  this  disease, 
the  symptoms  are  indefinite.  When  far  advanced, 
however,  a  prominent  irregular  swelling  may  be 
seen,  raising  the  abdominal  parietes,  and  occupying 
often  a  large  portion  of  the  abdominal  cavity. 
Lesser  grades  of  the  disease  may  be  detected  by 
palpation  and  percussion.  The  liver  will  be  found 
to  extend  more  or  less  beyond  its  normal  limits  ;  to 
be  hard  and  resisting  ;  and,  in  a  large  proportion 
of  cases,  irregular.  In  a  few  cases,  however,  when 
the  disease  is  of  an  infiltrating  form,  the  surface 
will  perhaps  be  smooth  throughout.  At  times  there 
is  no  enlargement  of  the  organ,  and  the  portion 
affected  lies  under  the  ribs,  so  that  physical  exami- 
nation does  not  help  us.  There  is  often  tenderness 
on  pressure,  especially  when  the  peritoneal  coat  is 
inflamed.  Usually,  but  not  always,  there  is  pain  in 
the  liver  itself;  sometimes  merely  a  feeling  of  tight- 
ness and  fulness  ;  at  other  times  a  gnawing,  aching 
pain  ;  and  some  patients  have  described  the  pain  as 
'  burning  '  There  is  frequently  also  pain  shooting 
back  to  the  spine,  over  the  sacrum,  or  about  the 
angle  of  the  right  scapula.  A  sensation  as  of  a  cord 
drawn  round  the  right  hypochondrium  has  been 
complained  of.  There  is  sometimes  pain  radiating 
down  to  the  lower  part  of  the  abdomen  ;  and 
occasionally  wandering  pains  in  the  extremities  and 
body  generally  are  complained  of.  When  the 
stomach  is  intact,  there  may  be  no  material  dis 
turbance  of  its  functions,  but  usually  derangement 
is  manifested  by  loss  of  appetite,  nausea,  vomiting, 
and  other  symptoms,  which  will  be  intensified  if 
the  stomach  is  implicated  in  the  disease.  The 
bowels  are,  as  a  rule,  constipated  in  the  earlier 
stage,  but  toward ;  the  close  there  is  often  more  or 
less  looseness.  Jaundice  occurs  in  nearly  one  half 
of  the  cases  of  malignant  disease  of  the  liver,  and 
is  due  to  compression  of  the  bile-ducts  by  cancerous 
masses  within  the  organ,  or  by  an  enlarged 
lymphatic  gland  in  the  portal  fissure.  When  once 
established  it  is  permanent,  and  the  colour  of  the 
patient  varies,  being  pale  yellow,  or  deep  olive- 
yellow,  or  greenish,  or  sometimes  of  the  dark  hue 
which  has  given  rise  to  the  term  '  black  jaundice. ' 
The  stools  in  such  cases  are  white  or  clayey  in 
appearance ;  and  the  urine  deep-coloured  from 
bile  pigment.  The  condition  of  the  urine,  when 
there  is  no  jaundice,  is  variable ;  in  the  earlier 
:stages  of  the  disease  it  is  generally  scanty  and 
pigmented,  and  loaded  with  urates ;  in  the  last 
stage,  copious,  pale,  and  deficient  in  urea.  This 
condition  is  due  to  the  utter  failure  of  digestive  and 
nutritive  power.  Ascites  is  present  in  more  than 
half  of  the  cases,  and  is  due  either  to  compression 
of  the  portal  vessels,  or  to  implication  of  the  peri- 
toneum. Sometimes  the  large  size  of  the  tumour, 
especially  if  ascites  be  present,  may  cause  much 
pressure  upwards,  and  give  rise  to  distressing 
chest-symptoms,  such  as  embarrassed  breathing  or 
palpitation.    Hasmorrhage  not  infrequently  occurs 


in  advanced  cases.  The  blood  may  come  from  the 
stomach  or  bowels,  and  be  due  to  portal  obstruc- 
tion ;  or  may  be  of  passive  character,  as  in  scurvy 
or  purpura  ;  or  the  bleeding  may  take  place  beneath 
the  skin.  In  the  latter  case  the  hemorrhage  is 
accompanied,  according  to  Frerichs's  experience,  by 
intense  jaundice,  and  usually  by  somnolence  and 
delirium.  The  complexion  of  patients  sufl'ering 
from  the  disease  under  consideration,  when  there  is  no 
jaundice,  is  usually  sallow,  anaemic,  earth-coloured. 
There  is,  in  a  large  majority  of  cases,  progressive 
and,  towards  the  close,  often  extreme  emaciation. 
Generally  there  is  no  fever,  but  it  may  be  even 
considerable  and  of  a  hectic  type,  when  the 
cancerous  development  goes  on  rapidly.  When 
the  disease  of  the  liver  is  secondary  to,  and  com- 
plicated with,  cancerous  affections  of  other  organs, 
as  the  stomach — which  occurs  in  a  considerable 
proportion  of  cases  — pancreas,  uterus,  or  mammary 
gland,  symptoms  may  exist  indicating  such  compli- 
cations, but  need  not  be  specially  dealt  with  here. 

Diagnosis.  -  When  hepatic  cancer  is  somewhat 
advanced,  and  the  liver  large  and  irregular  on  its 
surface,  the  diagnosis  will  be  easily  effected.  In 
the  early  stage,  on  the  contrary,  and  throughout  some 
cases  in  which  the  liver  is  not  perceptibly  enlarged, 
one  must  be  cautious  in  giving  a  hasty  or  too  de- 
cided opinion.    Inherited  tendency  to  cancer  ;  the 
age  of  the  patient  ;  in  women  the  period  of  '  change 
of  life  ;  '   a   sallow  earthy    aspect  ;  progressive 
emaciation  ;  and  pain  in  the  right  hypochondrium, 
point  with   fair  probability  to  the  disease.  But 
nearly  the  same  conditions  and  symptoms  may  be 
associated    with   aggravated   hypochondriasis,  or 
chronic  catarrh  of  bile-ducts ;  and  in  the  latter 
case  the  difficulty  of  diagnosis  is  increased,  as  gall- 
stones  are  often   present  when  there  is  cancer. 
Permanent  closure   of  the  bile-duct   from  other 
causes  gives  rise  to  persistent  jaundice  and  other 
symptoms,  as  in  the  case  of  closure  by  pressure 
from  a  cancerous  mass,  but  the  emaciation  and  loss 
of  strength  are  then  seldom  so  rapid.  Enlarge- 
ment of  the  liver  from  malignant  disease  may  be 
confounded  with  the  following  hepatic  enlargements 
and  malignant  tumours  :  I.  Albuminoid  or  larda- 
ceous  disease.      In    this  affection,  the  perfectly 
smooth  surface,  with  preservation  of  normal  shape 
of  the  liver,  and  absence  of  that  peculiar  hard- 
ness and  pain  in  the  tumour  and  of  jaundice,  will 
be  sufficiently  distinctive,  accompanied  as  it  should 
be  by  associated  indications  in  other  organs  (see 
Amyloid  Disease).  2.  In  many  cases  of  cirrhosis, 
as  also  of  malignant  disease,  the  liver  is  enlarged 
and  its  surface  uneven,  and  in  both  diseases  there 
is  great  resemblance  in  the  aspect  and  general 
cachectic  state  of  the  patient,  and  similar  distur- 
bance of  gastric  and  hepatic  function.     In  cancer, 
however,  the  ascites  is  generally  but  slight,  and  the 
liver  continues  to  increase,  and  is  marked  by  large 
hard  nodules  and  protuberances.    In  cancer  the  skin 
is  often  moist  ;  in  cirrhosis  it  is  harsh  and  dry.  In- 
temperance is  not  an  element  in  the  retiology  of 
cancer,  as  it  is  in  cirrhosis.     In  the  latter  disease,  as 
also  in  lardaceous  liver,  the  spleen  is  frequently 
enlarged.    3.  Hydatid  tumour  is  to  be  distinguished 
from  a  localised  cancerous  mass  by  the  presence 
of  more  or  less  distinct  fluctuation  ;  and  the  absence 
of  pain,  and  of  serious  functional  and  constitu- 
tional symptoms.    4.  A  tumour  caused  by  hepatic 
abscess  might  perhaps  give  evidence  of  fluctuation  ; 
at  any  rate  it  would  probably  be  associated  with  or 
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consecutive  to  dysentery  ;  and  is  often  attended  by 
rigors,  liectic  fever,  and  characteristic  shoulder-tip 
pain.  5.  Malformations  and  malpositions  of  the 
liver  have  been  mistaken  for  cancerous  enlargement, 
especially  in  females  about  the  period  of '  change  of 
life.'  6.  A  largely  distended  gall-bladder  has  been 
mistaken  for  a  cancerous  projection  from  the 
liver,  but  the  smooth  oval  swelling,  and  the  site  of 
the  enlargement,  are  for  the  most  part  distinctive. 
7.  Cancer  of  the  omentum  would  present  a  movable 
tumour,  separable,  probaljly,  from  the  liver  by  a 
slight  area  of  tympanitic  resonance.  8.  Cancerous 
deposits  in  the  left  lobe  of  the  liver  may  be  readily 
mistaken  for  cancerous  affections  of  the  stomach. 
The  following  points  will  assist  in  diagnosis : 
(iz)  Percussion  even  in  cases  of  great  thickening  of 
the  walls  of  the  stomach  gives  a  tolerably  clear 
tympanitic  sound  ;  in  cancer  of  the  left  lobe  of  the 
liver,  the  sound  is  much  more  deadened,  and  is 
only  somewhat  tympanitic  on  stronger  percussion- 
stroke  ;  (/')  careful  examination  of  the  liver,  and  of 
the  stomach,  when  full  and  when  empty,  will  also 
lead  to  a  correct  conclusion  ;  (;■)  even  when  the 
liver  and  stomach  are  both  affected,  careful  examina- 
tion may  often  make  out  the  boundaries  of  disease 
in  each.  9.  Malignant  tumour  of  the  right  lobe 
may  be  mistaken  for  enlargement  of  the  right 
kidney;  in  the  latter  case  percussion  will  generally 
reveal  a  tympanitic  zone  between  the  hepatic  dulness 
and  the  tumour,  owing  to  the  presence  of  intestine 
between  the  kidney  and  liver.  The  hepatic  tumour 
is  also  distinguished  from  this  and  other  abdominal 
tumours  by  its  following  the  movements  of  the  dia- 
phragm in  respiration.  But  when  the  renal  enlarge- 
ment is  very  great,  diagnosis  is  not  easy.  10.  Malig- 
nant disease  of  the  ascending  or  transverse  colon 
will  constitute  a  movable  and  generally  somewhat 
tympanitic  swelling  ;  and  ftecal  accumulations  in  the 
colon  may  be  removed,  but  not  always  readily,  by 
aperients  and  injections.  Percussion,  too,  will 
often  elicit  a  resonant  space  between  the  enlarged 
intestine  and  the  liver. 

pROciNOSis. — The  prognosis  is  always  un- 
favourable. Emaciation  and  loss  of  strength  are 
usually  progressive.  The  disease,  when  once  fully 
pronounced,  runs  its  course  rapidly,  the  fatal  ter- 
mination being  seldom  deferred  beyond  a  year. 
Scirrhus  has  usually  a  longer  duration  than  medul- 
lary cancer. 

Treatment.  -  This  can  be  but  palliative,  and 
directed  to  rendering  the  inevitably  fatal  course  as 
smooth  as  possible  by  relieving  distressing  sym- 
ptoms. Remedies  which  in  other  hepatic  affections 
are  valuable,  such  as  cholagogues,  or  mineral 
waters,  are  here  useless,  if  not  worse.  The  diet 
should  be  plain  and  nourishing  ;  and  the  moderate 
use  of  wine  and  alcohol  is  not  contra-indicated,  as 
in  other  disorders  of  the  liver.  Serious  gastric  and 
other  derangements  must  be  met  by  appropriate 
remedies  ;  it  being  always  Ijorne  in  mind  that  we 
have  to  soothe  the  patient,  and  not  add  to  his  dis- 
tress by  the  exhibition  of  nauseous  drugs.  The 
administration  of  ox-gall  is  sometimes  useful  in  the 
jaundice  that  is  so  common,  and  the  liquor 
pancreaticus  is  also  worth  trial  as  an  aid  to  the 
defective  digestion  of  fats.  For  the  relief  of  pain, 
the  various  preparations  of  opium  are  indicated, 
and,  as  a  rule,  morphine  acts  the  best:  it  may  be 
administered  either  internally,  or  l)y  the  hypodermic 
method,  and  must  be  repeated  when  pain  demands 
it.    Local  applications  over  the  liver,  as  poultices. 


spongiopiline,  &c. ,  with  tincture  of  opium  sprinkled 
over  the  surface,  are  useful,  especially  when  the 
peritoneal  coat  is  inflamed.  Tapping  should  not  be 
had  recourse  to  for  the  relief  of  ascites,  unless  this 
becomes  so  great  as  to  interfere  by  upward  pressure 
with  the  functions  of  the  lungs  or  heart.  The  fluid 
soon  re-accumulates,  and  the  eflect  of  the  operation 
is  to  hasten  the  fatal  termination. 

James  F.  Goodhart. 

LIVER,  Nutmeg.  — Synon.  :  Fr.  Foie  Noix  de 
Muscade ;  Ger.  Miiskatniisslcber.  —  See  Liver, 
Hyperemia  of.  Passive. 

LIVER,  Syphilis  of.— A.  Hereditary  Syphi- 
lis.— Synon.  :  Congenital  syphilis  ;  Pericellular, 
monocellular,  intercellular  cirrhosis.  —  In  infants 
affected  with  hereditary  syphilis  the  liver  is  much 
more  often  affected  than  in  the  acquired  disease  ; 
this  is  in  favour  of  the  view  that  the  poison  arrives 
from  the  placenta  by  the  umbilical  vein,  which  it 
will  be  remembered  supplies  blood  to  the  liver, 
rather  than  that  the  ovum  is  directly  infected  by  a 
syphilitic  spermatozoon. 

Morbid  Anatomy. — To  the  naked  eye  in  the 
slighter  cases  the  liver  is  little,  if  at  all,  altered  ;  in 
more  marked  instances  it  may  be  brown,  yellow,  or 
even  of  a  violet  hue.  It  is  enlarged,  and  may  show 
adhesions  on  the  surface.  Qn  section  it  is  tougher 
than  in  health,  and  marbled,  with  loss  of  the  normal 
lobulation.  Small  miliary  spots,  minute  granulo- 
mata,  are  generally  visible  ;  in  exceptional  instances 
genuine  gummata  or  localised  areas  of  fibrosis  have 
been  present.  Histologically  the  change  is  that 
characteristic  of  secondary  syphilis,  a  diffuse  small- 
celled  infiltration  between  the  liver-cells,  and  con- 
trasts with  the  localised  lesions  of  tertiary  syphilis. 
This  intercellular  small-cell  infiltration  is  accom- 
panied by  degenerative  changes  in  the  hepatic  cells, 
and  may  develop  into  varying  degrees  of  fibrous 
tissue.  The  small  spots  resembling  miliary  tubercles 
are  collections  of  small  round  cells  (syphilomata). 
Very  considerable  variations  may  occur  in  the 
lesions  actually  found  in  congenital  hepatic  syphilis  ; 
Hudela  described  as  many  as  seven  different  types. 

Clinical  Features. — Enlargement  of  the  liver 
and  spleen  in  a  child  with  other  evidences  of  here- 
ditary syphilis  justifies  the  diagnosis.  The  liver  is 
smooth,  firm,  and  tender,  while  its  size  is  a  rough 
indication  of  the  severity  of  the  disease.  Very  ex- 
ceptionally a  definite  tumour  can  be  felt.  Jaundice 
and  ascites  are  rare. 

Terminations. — When  death  occurs  in  infants 
with  congenital  syphilitic  disease  of  the  liver,  it  is 
due  to  marasmus  and  not  to  the  direct  effects  of 
the  hepatic  lesion.  Inasmuch  as  it  is  a  secondary 
lesion,  intercellular  cirrhosis  is  curable  and  reacts 
well  to  mercury,  and  in  most  cases  that  survive  the 
liver  probably  recovers  completely.  As  a  late  result 
of  untreated  hereditary  hepatic  syphilis  tertiary 
manifestations  may  develop.  This  delayed  here- 
ditary syphilitic  disease  shows  itself  about  puberty 
or  even  later.  The  liver  may  be  much  scarred  by 
cicatrices  and  deformed  by  gummata,  while  extensive 
lardaceous  disease  may  in  addition  be  present.  In 
other  words,  it  is  the  same  as  the  tertiary  lesions  of 
acquired  syphilis.  It  is  probable  that,  as  a  result  of 
intercellular  cirrhosis  that  has  undergone  resolu- 
tion, the  liver  is  left  in  a  condition  of  more  or  less 
lowered  resistance.  If  the  causes  of  ordinary  portal 
cirrhosis  then  arise,  the  liver  falls  a  more  ready  prey, 
and  what  may  be  called  parasyphilitic  cirrhosis 
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results.  Multilobular  cirrhosis  in  children,  formerly 
the  subjects  of  intercellular  cirrhosis,  is  thus  analo- 
gous to  the  parasyphilitic  lesions  of  acquired  syphilis, 
tabes  dorsalis,  and  general  paralysis  of  the  insane. 
Probably  many  of  the  cases  of  multilobular  cirrhosis 
in  young  children  are  of  this  nature. 

Treatment. — This  is  that  of  hereditary  syphilis, 
i.e.  mercury  either  by  inunction  or  by  the  mouth. 
Mercurial  ointment  should  be  rubbed  into  the  skin 
of  the  axilla  or  groin  daily  for  the  first  three  months, 
then  it  should  be  intermitted  for  a  week,  and  later 
for  two  weeks  at  a  time,  and  should  be  continued 
into  the  second  year  when  it  should  be  practised  for 
one  month  in  every  three.  Mercurial  inunction 
may  be  carried  out  by  placing  the  ointment  under 
the  child's  binder  and  letting  it  work  in,  but  this  is 
less  satisfactory  than  the  first-named  method.  In- 
unction is  more  effective  than  giving  hydrargyrum  c. 
creta  by  the  mouth,  since  the  latter  may  set  up 
diarrhoea.  To  a  child  under  two  months  of  age 
half  a  grain  should  be  given  twice  a  day  and  the 
do5e  gradually  increased.  The  treatment  of  delayed 
or  tardive  hereditary  syphilis  is  that  of  tertiary 
syphilitic  disease  of  the  liver,  while  that  of  para- 
syphilitic cirrhosis  is  the  same  as  in  portal  cirrhosis. 

B.  Acquired  Syphilis. — hi  the  secondary  stage 
jaundice  is  sometimes  seen  synchronously  with  the 
roseola  ;  it  yields  to  m^cury  and  not  to  the  ordinary 
remedies  for  catarrhal  jaundice,  and  is  therefore 
probably  directly  related  to  syphilitic  infection.  It 
has  been  referred  to  various  causes,  such  as  a  change 
in  the  mucous  membrane  of  the  ducts  analogous 
to  that  of  the  cutaneous  roseola,  to  pressure  exerted 
by  enlarged  glands  in  the  portal  fissure,  or  to  a 
general  toxic  change  in  the  liver-substance  leading 
to  catarrhal  changes  in  the  minute  bile-ducts.  The 
jaundice  is  benign  and  must  be  distinguished  from 
that  of  acute  yellow  atrophy  which  in  some  rare 
instances  has  been  known  to  attack  the  subjects  of 
secondary  syphilis.  It  appears  that  women  are  more 
disposed  to  this  benign  syphilitic  jaundice  than 
men. 

Intercellular  cirrhosis  has  generally  been  considered 
to  be  pathognomonic  of  hereditary  syphilis,  but  it 
seems  almost  certain  that  it  also  occurs  in  the 
secondary  stage  of  the  acquired  disease,  though 
opportunities  for  investigation  of  this  point  are  in- 
frequent. 

In  the  tertiary  stage  the  liver  may  showgummata 
and  cicatrices,  while  lardaceous  disease  is  a  well- 
recognised  sequela  of  syphilis.  Syphilitic  change 
in  the  liver  is  much  commoner  than  in  any  other 
internal  organ,  but  it  is  not  nearly  so  frequent  as  in 
hereditary  syphilis.  Men  are  more  often  affected 
than  women,  and  it  has  been  thought  that  local 
factors  such  as  traumatism,  alcoholism,  or  past 
affections  of  the  liver  such  as  jaundice  may  deter- 
mine syphilitic  lesions.  Gummata  are  usually  mul- 
tiple, and  are  commoner  in  the  larger  right  lobe  and 
on  the  anterior  surface.  They  are  not  uncommon 
near  the  falciform  ligament,  and  may  set  up  local 
perihepatitis  or  adhesions  to  the  diaphragm.  By 
contraction  of  cicatrices  and  gummata  the  liver  may 
becomelobulated,  deformed,  and  extensively  scarred  ; 
and  parts  of  the  organ  may  be  practically  destroyed. 
Usually  the  lesions  are  localised  and  the  intervening 
liver-tissue  is  fairly  healthy,  but  the  organ  may  be 
widely  lardaceous  or  there  may  be  localised  larda- 
ceous change  around  a  gumma.  On  section  a 
gvimma  has  a  dead-white  appearance  and  is  dry  and 
slightly  friable.    Cicatrices  depress  the  surface  of 


the  liver  and  invade  it  for  a  short  distance.  Gum- 
matous change  may  give  rise  to  very  considerable 
enlargement  of  the  liver,  especially  when  comljined 
with  lardaceous  change. 

In  its  earliest  stage  a  gumma  is  a  mass  of  pink 
granulation -tissue  ;  as  the  result  of  impaired  vitality 
the  central  part  dies  and  from  fatty  degeneration 
becomes  caseous.  Around  the  caseous  centre  giant- 
cells  are  seen,  while  further  out  the  granulation- 
tissue  organises  into  a  fibrous  capsule  ;  the  arteries 
in  this  area  show  endarteritis  obliterans.  This 
fibrous  capsule  invades  the  adjacent  lobules,  which 
are,  moreover,  occupied  by  a  small-cell  infiltration. 
In  young  gummata  the  fibrous  capsule  is  but  slightly 
developed,  while  in  old  ones  the  capsule  is  thick, 
contracts,  and  may  contain  calcareous  material. 
As  a  result  of  contraction  and  absorption  a  gumma 
may  shrivel  into  a  cicatrix  perhaps  containing  a 
central  core  of  caseous  material.  Cicatrices  may 
be  the  relics  of  gummata,  or  may  arise  from  organi- 
sation of  syphilitic  granulation-tissue  without  any 
preliminary  caseation.  Now  that  prolonged  sup- 
puration is  less  common,  syphilis  is  the  more  frequent 
cause  of  lardaceous  disease  of  the  liver.  See  Amy- 
loid Disease. 

Clinical  Features. — Gummata  and  especially 
cicatrices  not  uncominonly  are  quite  latent  and  give 
rise  to  no  symptoms.  The  clinical  manifestations 
may  be  postponed  for  many  years  after  the  primary 
infections,  though  a  fair  proportion  of  cases  give  rise 
to  trouble  within  three  years  of  infection.  Very 
considerable  variation  exists  in  the  clinical  picture 
produced  by  syphilitic  disease  of  the  liver.  In  many 
cases  portal  cirrhosis  or  chronic  peritonitis  is  imi- 
tated ;  probably  many  reputed  cures  of  cirrhosis  with 
ascites  are  of  this  nature.  Hjematemesis  is  rare  and 
digestion  is  much  less  disturbed  than  in  cirrhosis  ; 
the  subcutaneous  abdominal  veins  may  be  enlarged  ; 
and  pain,  tenderness,  and  uneasiness  in  the  right 
hypochondrium  may  depend  on  syphilitic  inflamma- 
tion of  the  capsule  of  the  liver.  In  other  instances 
gummatous  disease  of  the  liver  simulates  malignant 
disease  ;  a  definite  tumour  or  tumours  in  an  enlarged 
liver  are  found,  and  may  be  associated  with  ascites 
or  less  commonly  with  jaundice.  In  the  absence  of 
ascites  and  other  signs,  a  large  gumma  may  resemble 
a  deeply  seated  hydatid  cyst.  In  rare  instances  a 
large  gumma  is  associated  with  fever,  and  may  then 
suggest  intrahepatic  suppuration,  malaria,  or  even 
tuberculosis  or  typhoid  fever.  Exceptionally  a 
gumma  involving  the  bile-ducts  in  the  portal  fissure 
closely  simulates  gall-stones  ;  the  diagnosis  is  very 
difficult,  and  in  the  absence  of  any  evidence  of 
syphilis  impossible.  When  gummata  are  combined 
with  lardaceous  disease  their  presence  may  be  easily 
overlooked. 

The  diagnosis  depends  on  evidence  of  past  syphilis 
or  on  the  relief  of  the  symptoms  after  antisyphilitic 
treatment.  Even  in  the  entire  absence  of  any 
proof  of  syphilis,  antisyphilitic  treatment  should 
always  be  tried  in  cases  suggesting  portal  cirrhosis 
or  chronic  peritonitis,  and  in  hepatic  tumours  of 
doubtful  origin  ;  and  in  some  of  these  improvement 
will  decide  the  diagnosis.  It  must  be  remembered 
that  cicatrices  cannot  be  removed  by  treatment, 
and  that  the  failure  of  antisyphilitic  treatment  does 
not  necessarily  and  absolutely  disprove  syphilis. 
The  prognosis  of  syphilitic  disease  of  the  liver  is, 
when  treated,  fairly  good  and  far  more  hopeful 
than  in  the  conditions— cirrhosis,  chronic  peri- 
tonitis, malignant  disease — that  may  imitate  it. 
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TRfiATMENT  should  consist  in  adequate  doses  of 
iodides  combined  with  mercury.  The  iodides  of 
potassium,  sodium,  and  ammonium  should  be  given 
at  first  so  that  20  grains  of  iodide  salts  are  taken  in 
the  twenty-four  hours  ;  this  should  be  increased  until 
80  or  90  grains  are  taken  in  the  twenty-four  hours. 
Mercury  may  be  given  in  the  form  of  hydrargyrum  c. 
creta  combined  with  powdered  opium  to  prevent 
diarrhoea,  or  the  liquor  hydrargyri  perchloridi  may 
be  combined  with  the  iodides.  When  gummata 
develop  rapidly  and  early  after  infection,  intra- 
nniscular  injections  of  soluble  mercurial  salts  may  be 
employed.  Recently  large  gummata  have  been 
partially  removed  with  good  results  in  promoting 
absorption  under  medical  treatment. 

H.  D.  ROLLESTON. 

LIVER,  Tubercular  Disease  of. — Tubercu- 
losis may  affect  the  liver  (l)  as  part  of  a  general 
acute  infection  (acute  miliary  tuberculosis)  ;  (2)  as 
a  local  disease  spreading  from,  and  limited  to  the 
neighbourhood  of,  the  bile-ducts  {tubercular  cholan- 
gitis) ;  and  (3)  as  single  limited  foci  of  '  conglomerate 
tubercle.'  Only  the  second  variety  has  any  clinical 
interest.  It  may  give  rise  to  attacks  resembling 
biliary  colic  without  jaundice.  It  does  not  cause 
ascites,  and  rarely  produces  any  local  symptoms  or 
signs. 

LIVER-FLUKE.  —  A  common  name  for  the 
fascial  a.     See  EntOZOA. 

LLANDRINDOD,  in  Radnorshire,  South 
Wales. — Saline,  sulphated,  and  chalybeate  waters. 
Sec  Mineral  Waters. 

LOBULAR  globulus,  a  little  lobe).— Of  or  belong- 
ing to  a  lobule.  A  term  generally  applied  to  morbid 
conditions  affecting  individual  lobules  of  organs 
which  are  thus  constituted,  such  as  lobular  pneu- 
monia, lobular  pulmonary  collapse,  and  lobular 
hepatitis. 

LOCK-JAW. — A  popular  synonym  for  tetanus. 
See  Tetanus. 

LOCOMOTOR  ATAXY  (locus,  a  place  ;  and 
moveo,  I  move;  a,  priv. ,  and  ra^is,  order). — See 
Tabes  I^orsalis. 

LOECHE-LES-BAINS  (LEUKERBAD),  in 
Switzerland. — Thermal  calcic  waters  and  climatic 
health  resort.    See  Mineral  Waters. 

LORDOSIS  (AopSds,  bent).— A  term  appUed  to 
aljnormal  curvature  of  the  spine  forwards.  It  is 
found  chiefly  in  the  lumbar  region  as  an  increase  of 
the  natural  curvature  ;  but  it  may  also  occur  in  the 
dorsal  and  cervical  regions.  See  Spine,  Diseases 
of. 

LORETO,  in  the  Romagna  in  Italy.— Saline 
waters.     Sec  MINERAL  Waters. 

LOS  ANGELES,  the  capital  of  southern  Cali- 
lornia.  A  health-resort,  no  miles  from  the  Pacific 
coast,  in  a  well-sheltered  fertile  valley  at  an  eleva- 
tion of  371  feet.  Famous  for  its  orange  and  lemon 
groves.  Pasaderra,  a  suburb,  lies  500  feet  higher, 
and  is  well  supplied  with  hotel  accommodation. 
Climate  mild,  but  not  marked  by  the  degree  of 
equability  of  temperature  that  characterises  the 
Pacific  stations.  Mean  temperature  61'-'  F.  ;  mean 
daily  range  24°  F.  ;  and  rainfall  15  inches. 


LUCCA,  in  Tuscany. — Thermal  waters  con- 
taining sulphate  of  calcium  with  iron.  See  Mineral 
Waters. 

LUCID  INTERVALS.— No- better  definition  of 
this  state  has  been  given  than  that  of  Lord  Thur- 
low,  who  calls  it  '  an  interval  in  which  the  mind, 
having  thrown  off  the  disease,  had  recovered  its 
general  habit.'  It  must  be  regarded  as  extremely 
unlikely  that  a  perfect  restoration  to  reason  has 
taken  place  in  the  course  of  any  long-continued 
insanity,  without  full  opportunity  having  been 
afforded  of  testing  its  nature.  The  law  more  readily 
recognises  the  restoration  of  the  mind  to  a  state  of 
civil  capacity  such  as  will  render  testamentary  acts 
valid,  than  such  temporary  recovery  as  would  re- 
store responsibility  for  crime.  If  a  civil  act  be 
rationally  performed,  the  law  accepts  that  as primA 
facie  proof  of  the  capacity  of  the  agent ;  but  juries 
very  seldom  convict  the  accused  of  a  crime  if 
insanity  is  proved  to  have  existed  within  a  short 
period  of  its  commission.  John  Sibbald. 

LUHATSCHOWITZ,  in  Moravia.  — Muriated 
alkaline  waters.    See  Mineral  Waters. 

LUMBAGO  (litinbi,  the  loins).— Synon.  :  Fr. 
Lumbago  ;  Ger.  Lendenweh. — Muscular  rheumatism 
affecting  the  muscles  and  fascife  of  the  lumbar  re- 
gion.   See  Rheumatism,  Muscular. 

LUMBAR  ABSCESS.— An  abscess,  generally  of 
spinal  origin,  occupying  the  lumbar  region,  or 
pointing  in  the  loin  external  to  the  erector  spina;. 
See  Psoas  Abscess. 

LUMBAR  AN/CSTHESIA.— Professor  Bier  at 
Kiel  and  Monsieur  Tuftier  in  Paris  have  lately 
performed  many  operations  under  the  local  anal- 
gesia produced  by  injecting  I-4  centigrams  of  a 
freshly  prepared  and  sterilised  solution  of  I  in  200 
hydrochlorate  of  cocaine  into  the  lumbar  subarach- 
noid space.  The  method  has  not  been  adopted,  to 
any  great  extent,  in  England  ;  but  it  may  possibly 
prove  useful  when  the  operator  is  single-handed, 
especially  in  extraperitoneal  and  thoracic  operations. 
Vomiting  occurs  so  often  during  the  period  of  anab 
gesia  that  it  is  not  adapted  for  the  more  serious 
intraperitoneal  operations.  See  An.-esthesia, 
Local.  D'Arcy  Power. 

LUMBAR  PUNCTURE.— Description.— The 
operation  of  puncture  of  the  spinal  canal  in  cases  of 
meningitis  maybe  employed  in  adults,  but  is  usually 
performed  in  children.  It  consists  in  withdrawing 
the  cerebro-spinal  fluid  from  the  subarachnoid  space 
which  is  punctured  between  the  lamina  of  the  third 
and  fourth  lumbar  vertebrae.  A  fine  trocar  and 
cannula  are  well  boiled,  and  the  skin  of  the  patient 
is  rendered  sterile.  The  child  is  then  placed  upon 
its  right  side  with  the  thighs  so  bent  that  it  is 
curled  up  and  the  vertebral  column  is  well  bowed. 
The  spine  of  the  fourth  lumbar  vertebra  is  then 
found  either  by  counting  downwards  from  the  last 
dorsal  vertebra,  to  which  the  twelfth  rib  is  attached, 
or  by  dropping  a  perpendicular  upon  the  bed  from 
the  highest  point  of  the  crest  of  the  ilium,  since  this 
line  crosses  the  upper  border  of  the  spine  of  the 
fourth  lumbar  vertebra.  This  point  is  selected 
because  in  a  child  at  birth  the  spinal  cord  only 
reaches  as  low  as  the  third  lumbar  vertebra,  while 
in  an  adult  the  lower  limit  of  the  cord  is  level  with 
the  lower  border  of  the  first  lumbar  vertetira.  The 
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exact  point  of  puncture  may  be  marked  with  a  drop 
of  iodine,  and  local  anresthesia  may  be  produced  by 
ethyl  chloride,  but  this  is  not  often  necessary.  The 
trocar  and  cannula  are  plunged  through  the  skin 
immediately  to  one  side  of  the  spine  of  the  third 
lumbar  vertebra  and  on  a  level  with  its  lower  border. 
It  is  pushed  on  boldly  until  the  point  of  the  trocar 
strikes  the  bone — the  lower  border  of  the  lamina. 
The  handle  of  the  trocar  is  then  directed  upwards  so 
that  its  point  passes  downwards  over  the  lamina,  and 
it  is  pushed  onwards  until  a  grating  sensation  is  felt, 
caused  by  the  trocar  passing  through  the  ligamentum 
subflavura.  The  trocar  is  withdrawn  as  soon  as  the 
cannula  has  fairly  entered  the  subarachnoid  space, 
and  the  cerebro-spinal  fluid  issues  either  in  a  stream 
or  drop  by  drop.  The  quantity  of  fluid  which 
escapes  varies  greatly  :  it  is  often  only  a  few  drops, 
but  the  average  amount  is  from  4  to  12  drachms. 
It  flows  more  rapidly  when  the  patient  is  raised 
than  when  he  is  recumbent,  and  the  rate  often  varies 
synchronously  with  the  respiratory  rhythm.  The 
cannula  is  withdrawn  as  soon  as  sufficient  fluid  has 
been  collected,  the  puncture  is  sealed  with  a  film 
of  cotton-wool  soaked  in  collodion,  and  a  pad  and 
bandage  are  applied.  The  operation  is  trivial, 
and  the  writer  has  never  seen  any  harm  result  from 
it,  though  clumsy  operators  have  broken  their 
needles  against  the  iaminre,  and  a  few  cases  of 
death  within  24  hours  of  the  puncture  have  been 
recorded.  The  surgeon  at  first  is  a  little  apt  to 
under-estimate  the  thickness  of  the  erector  spinae, 
and  his  needle  thus  fails  to  penetrate  the  canal  ;  his 
labour  is  then  in  vain,  and  no  fluid  escapes. 

Uses.  —  Lumbar  puncture  is  more  or  less  useful 
for  diagnostic  purposes  in  cases  of  meningeal  haemor- 
rhage, hydrocephalus,  acute  serous,  sero-fibrinous, 
purulent,  and  tubercular  meningitis,  but  it  does  not 
seem  to  have  any  remedial  or  curative  value.  The 
cerebro-spinal  fluid  obtained  by  lumbar  puncture  in 
these  affections,  as  well  as  in  the  obscure  nervous 
disorders  secondary  to  infective  diseases  in  children, 
which  are  now  grouped  together  provisionally  under 
the  term  'meningism,'  should  always  be  examined 
histologically,  by  inoculation  into  animals,  and  by 
plate-cultivation.  Reliance  should  never  be  placed 
upon  a  single  method  or  upon  one  inoculation. 

D'Arcy  Power. 

LUMBRICUS.  —  By  many  practitioners  this  term 
is  still  employed  to  designate  the  large  round  worm 
(Ascaris  htinhricoides).  The  title  is  entirely  a  mis- 
nomer, for,  notwithstanding  its  general  resemblance 
to  ordinary  earth-worms,  its  organisation  is  totally 
different.  Occasionally,  in  practice,  patients  seek 
to  deceive  the  medical  attendant,  by  placing  one  or 
more  earth-worms  in  the  night-stool  or  chamber- 
pot.   See  Entozoa. 

LUNACY,  Law  of.— Medical  men  and  lawyers 
look  at  insanity  from  somewhat  different  points  of 
view.  A  medical  man  applies  his  mind  to  its 
study  so  as  to  ascertain  how  far  he  may  infer  from 
the  evidences  of  mental  action  the  existence  of 
morbid  conditions  which  he  may  hope  to  alle- 
viate or  remove.  It  is  therefore  his  duty  to  be 
acquainted  with  such  symptoms  as  give  the  earliest 
indication  of  the  approach  or  development  of  these 
morbid  processes.  For  it  is  during  their  initial 
stages  that  he  may  most  successfully  intervene  with 
the  resources  of  his  art,  to  check  their  progress  or 
to  ward  them  off.  He  therefore  identifies  with  the 
existence  of  disease  every  deviation  from  the  healthy 


mental  standard  which  indicates  the  necessity  for 
medical  treatment  or  advice.  A  lawyer,  on  the 
other  hand,  takes  note  of  insanity  only  in  so  far  as 
it  affects  the  safety  of  person  or  the  preservation  of 
property.  The  question  which  he  seeks  to  deter- 
mine is  whether  a  person  is  justly  responsible  for 
certain  acts  which  he  has  committed,  or  is  compe- 
tent to  perform  certain  acts  which  he  may  be  called 
upon  to  perform.  It  is  evident,  therefore,  that  the 
legal  view  of  insanity  must  naturally  be  much  more 
limited  than  the  medical.  '  A  lawyer,  when 
speaking  of  insanity,'  says  Sir  James  Stephen, 
'  means  conduct  of  a  certain  character  ;  a  physician 
means  a  certain  disease,  one  of  the  effects  of  which 
is  to  produce  such  conduct  ;  '  and  though  this  has 
been  adversely  criticised,  it  seems  to  show  correctly 
the  directions  in  which  the  two  views  diverge.  They 
might  perhaps  be  as  fairly  indicated  in  other  words 
if  we  say  that  the  lawyer  has  to  deal  with  the 
nature  or  quality  of  certain  acts,  while  the  physician 
has  to  deal  with  the  condition  of  certain  persons. 
No  satisfactory  general  definition  of  legal  insanity 
which  would  suit  all  cases  ever  has  been  given,  or 
ever  can  be  given.  In  the  earlier  ages  of  our 
legal  system  none  but  the  most  violent  or  degraded 
cases  of  insanity  were  recognised.  Bracton  in  the 
thirteenth  century  defined  a  madman  as  '  one  who 
does  not  understand  what  he  is  doing,  and,  want- 
ing mind  and  reason,  differs  little  from  brutes.'  Sir 
Edward  Coke,  though  he  recognises  different 
classes,  according  as  the  insanity  is  congenital, 
permanent,  or  temporary,  only  admits  that  a  person 
is  insane  when  he  is  noti  compos  mentis,  or  has 
wholly  lost  his  memory  and  understanding.  Sir 
Matthew  Hale,  in  the  seventeenth  century,  was 
the  first  to  recognise  the  existence  of  less  extreme 
forms  of  insanity.  '  Some  persons,'  he  said, 
'  that  have  a  competent  use  of  reason  in  respect  of 
some  subjects,  are  yet  under  a  particular  dementia 
in  respect  of  some  particular  discourses,  subjects,  or 
applications  ;  or  else  it  is  partial  in  respect  of  de- 
grees, and  does  not  excuse  persons  who  commit 
capital  acts  in  this  state.'  He  also  said  that  it 
is  '  very  difficult  to  define  the  invisible  line  that 
divides  perfect  and  partial  insanity,'  and  '  that 
most  persons  that  are  felons  of  themselves  or 
others,  are  under  a  degree  of  partial  insanity  when 
they  commit  these  offences.'  The  recognition  of 
these  gradations  reaching  even  to  the  mutual 
overlapping  of  crime  and  insanity,  indicates  as 
much  breadth  of  view  as  could  be  expected  at  a 
time  when  the  very  judge  who  recognised  them 
pissed  sentence  of  death  on  persons  convicted  of 
witchcraft.  We  cannot  doubt,  indeed,  that  at  that 
period  the  ignorance  of  the  nature  of  insanity  was 
such  that  many  lunatics  were  executed  for  this 
offence.  The  recognition  of  the  necessity  of  taking 
legal  account  of  degrees  of  insanity  less  severe  than 
'  furious  madness '  or  idiocy  may  be  said  to  have 
commenced  at  the  beginning  of  the  nineteenth-cen- 
tury. The  medical  practitioner  requires  to  be  ac- 
quainted with  the  present  legal  relations  of  insanity 
chiefly  from  three  points  of  view  :  I.  Where  a 
person  suff'ers  from  such  unsoundness  of  mind  that 
it  is  necessary  for  his  welfare,  or  the  safety  of  the 
public,  that  his  liberty  should  be  restricted  by  his 
being  placed  in  an  asylum  or  subjected  to  similar 
restraint.  2.  Where  a  person  suff'ers  from  such 
unsoundness  of  mind  that  he  is  incapable  of  mana- 
ging himself  or  his  affairs.  3.  Where  irresponsibility 
for  crime,  on  account  of  insanity,  is  pleaded  in  a 
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court  of  law.  The  subject  is  only  dealt  with  in 
this  article  from  the  first  of  these  points  of  view. 
The  other  two  aspects  of  the  subject  are  treated  in 
the  articles  on  Civil  Incapacity,  and  Crime, 
Irresponsibility  for. 

The  lunacy  statutes  differ  slightly  in  the  three 
divisions  of  the  kingdom.  It  will  therefore  be 
necessary,  after  describing  what  is  required  under 
the  law  in  England,  to  show  where  its  requirements 
differ  from  those  which  exist  in  Scotland  and 
Ireland.  The  details  to  be  given  here  will  only 
include  what  is  necessary  for  the  information  of  the 
general  practitioner.  Any  one  who  intends  to  de- 
vote himself  specially  to  the  treatment  of  the  insane, 
or  to  receive  one  or  more  persons  of  unsound  mind 
into  his  house,  will  find  the  regulations  with  which 
he  must  comply  fully  descrilied  in  works  specially 
devoted  to  the  subject.  When  a  person  living  in 
his  own  home  is  under  treatment  for  insanity,  the 
medical  attendant  is  justified  by  the  common  law 
in  adopting  any  measures  of  restraint  which  may  be 
necessary  for  safety  or  the  proper  treatment  of  the 
malady.  This  has  been  decided  by  the  courts  of 
law  in  recent  cases.  If,  however,  it  is  proposed 
to  place  the  patient  in  an  asylum,  or  under  the 
charge  of  any  person  who  is  to  derive  profit  either 
directly  or  indirectly  from  the  proceeding,  it  is 
necessary  that  certain  forms  should  be  carefully 
observed. 

In  the  case  of  a  Chancery  lunatic,  the  patient 
may  be  taken  charge  of  by  his  '  Committee  of  the 
I'erson,'  or  he  may  be  received  into  an  asylum  or 
other  institution  for  lunatics,  or  into  a  private 
house,  on  an  order  by  the  committee.  Such  an 
order  must,  however,  have  annexed  to  it  an  official 
copy  of  the  appointment  of  the  committee.  If  no 
committee  has  been  appointed,  an  order  by  a 
.Master  in  Lunacy  is  sufficient  authority  for  the 
detention  of  the  lunatic. 

In  the  case  of  oilier  private  patients,  it  is  neces- 
sary, under  the  Lunacy  Acts  of  1890  and  1 891,  to  have 
■x  ieic/>tioi!  made  by  the  'judicial  authority.' 

The  judicial  authority  under  the  Act  is  either  a 
judge  of  county  courts,  a  stipendiary  magistrate,  a 
metropolitan  police  magistrate,  or  a  Justice  of  the 
Peace  or  chairman  of  a  board  of  guardians  duly 
and.  specially  appointed  for  such  duty.  This  order 
is  obtained  by  private  application  upon  a  petition, 
accompanied  by  a  statement  of  particulars  and  by 
two  medical  certificates.  These  must  be  made  in 
the  forms  prescribed  by  statute.* 

The  I'etition. — This  document  must  be  signed, 
if  possible,  by  the  husband  or  wife,  or  by  a  relative, 
and,  if  not,  it  must  contain  the  reasons  for  its  being 
signed  by  another  person,  and  a  statement  of  the 
connection  of  that  person  with  the  patient.  The 
person  signing  the  petition  must  be  at  least  twenty- 
one  years  of  age,  and  must  have  seen  the  patient 
within  fourteen  days  of  the  date  of  presenting  the 
petition.  If  a  petition  for  a  Reception  Order  has 
been  previously  presented  in  regard  to  the  patient, 
and  has  been  dismissed,  the  facts  relating  thereto 
must  be  stated  in  the  petition  ;  and  there  must  be 
presented  along  with  it  a  copy,  to  be  obtained  from 
the  Commissioners  in  Lunacy,  of  the  statement 
received  by  the  Commissioners  of  the  reasons  for 
such  dismissal.     If  one  of  the  medical  certificates 

*  These  forms  can  be  obtained  at  any  law  stationer's  ;  but, 
as  they  are  frequently  wanted  with  the  least  possible  delay, 
we  mention  the  name  of  Messrs.  Shaw  &  Sons,  6  Fetter 
Lane,  London,  E.C.,  .as  in  the  habit  of  stipplymg  them. 


is  not  given  by  the  usual  medical  attendant  on  the 
patient,  the  reason  for  this  must  be  stated  in  the 
petition  ;  and  if  an  urgency  order  (hereafter  de- 
scribed) has  been  made  in  regard  to  the  patient,  it 
must  be  referred  to  in  the  petition.  No  member 
of  the  managing  committee  of  a  hospital  can  sign 
the  petition  for  the  reception  of  a  patient  into  that 
hospital. 

The  Medical  Certificates.  -  One  of  the 
medical  certificates  must,  whenever  practicable,  be 
by  the  usual  medical  attendant  on  the  patient. 
Each  certificate  must  be  on  a  separate  sheet  of 
paper,  and  each  person  who  signs  a  certificate 
must  have  separately  exainined  the  patient  not  more 
than  seven  clear  days  before  the  presentation  of  the 
petition,  and  must  be  a  person  registered  under  the 
Medical  Act,  185S,  and  in  actual  practice.  Certain 
persons  are  disqualified  for  signing  either  of  these 
certificates  or  the  certificate  required  in  support  of 
an  urgency  order.  These  are  :  The  petitioner,  or 
the  person  signing  the  urgency  order,  or  the  hus- 
band or  wife,  father  or  father-in-law,  mother  or 
mother-in-law,  son  or  son-in-law,  daughter  or 
daughter-in-law,  brother  or  brother-in-law,  sister 
or  sister-in-law,  partner,  or  assistant  of  such  peti- 
tioner or  person.  The  statute  also  forbids  the  fol- 
lowing persons  from  signing  certificates :  The 
manager  of  the  institution  into  which  the  patient 
is  to  be  received  ;  the  person  who  is  to  have  charge 
of  the  patient  as  a  single  patient  ;  any  person  inte- 
rested in  the  payments  on  account  of  the  patient  ; 
any  regular  medical  attendant  in  the  institution  ; 
or  the  husband  or  wife,  father  or  father-in-law, 
mother  or  mother-in-law,  son  or  son-in-law, 
daughter  or  daughter-in-law,  brother  or  brother-in- 
law,  sister  or  sister-in-law,  or  the  partner  or 
assistant  of  any  of  these  persons.  Again,  neither 
of  the  persons  signing  the  certificates  can  be  the 
father  or  father-in-law,  mother  or  mother-in-law, 
son  or  son-in-law,  daughter  or  daughter-in-law, 
brother  or  brother-in-law,  sister  or  sister-in-law,  or 
the  partner  or  assistant  of  the  other  of  them.  And 
no  member  of  the  managing  committee  of  a  hos- 
pital can  sign  a  certificate  in  the  case  of  a  patient 
to  be  received  into  that  hospital. 

The  Reception  Order. — The  judicial  au- 
thority may,  upon  the  presentation  of  the  petition 
and  certificates,  make  the  reception  order  forth- 
with ;  or,  if  the  certificates  are  not  regarded  as 
satisfactory,  or  for  any  other  reason,  he  may  ap- 
point a  time,  not  more  than  seven  days  after  the 
presentation  of  the  petition,  for  its  consideration, 
and  may,  if  he  thinks  necessary,  visit  the  patient. 
The  petition  is  then  considered  in  private,  and  no 
one  except  the  petitioner,  the  alleged  lunatic  (unless 
the  judicial  authority  otherwise  order),  any  one  ap- 
pointed l.iy  the  alleged  lunatic  for  that  purpose,  and 
the  persons  signing  the  medical  certificates — all  of 
whom  are  bound  to  keep  secret  the  matters  dis- 
closed— can,  without  leave  of  the  judicial  authority, 
be  present.  A  further  adjournment  for  not  more 
than  fourteen  days  may  then  be  made  for  further 
inquiry  if  the  judicial  authority  shall  think  lit,  after 
which  he  either  grants  the  order  or  dismisses  the 
petition.  A  reception  order  is  sufficient  authority 
for  the  person  signing  the  petition,  or  some  one 
authorised  by  him,  to  take  the  patient  and  convey 
him  to  the  place  mentioned  in  the  order  ;  but  it 
does  not  continue  in  force  unless  the  patient  is 
received  in  the  asylum  or  house  within  seven  days 
of  its  date,  except  when  the  execution  of  the  order 
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has  been  suspended  by  reason  of  a  medical  certifi- 
cate that  the  kinatic  is  not  in  a  fit  state  for  removal — 
in  which  case  the  order  continues  in  force  for  four- 
teen days,  unless  a  subsequent  certificate  is  given 
that  the  patient  is  fit  for  removal,  and  in  that  case 
the  order  remains  in  force  only  for  three  days  after 
the  date  of  that  certificate. 

The  Urgency  Order. — If  the  necessity  for 
placing  a  patient  in .  an  asylum  or.  house  is  regarded 
as  urgent,  an  order,  called  an  '  urgency  order,'  may 
be  signed  as  in  the.  case  of  the  petition  by  a  husband 
or  wife,  or  by  a  relative  ;  and,  if  signed  by  another 
person,  the  reason  for  this  must  be  stated,  and  also 
the  connection  of  that  person  with  the  patient. 
The  person  signing  must  be  at  least  twenty-one 
years  of  age,  and  must  have  seen  the  patient  within 
two  days  of  the  date  of  the  order.  This  order  must 
be  accompanied  by  a  statement  of  particulars  similar 
to  the  statement  of  particulars  which  is  required  to 
accompany  the  petition,  and  by  a  medical  certifi- 
cate stating  that  it  is  expedient  for  the  welfare. of 
the  patient,  or  for  the  public  safety,  that  the  patient 
should  be  forthwith  placed  under  care  and  treat- 
ment. The  certifier  in  this  case  must  have  seen  the 
patient  not  more  than  two  days  before  his  reception. 
An  urgency  order  is  sufficient,  authority  for  a  person, 
authorised  by  the  persons  making  the  order,  taking 
the  patient  and  conveying  him  to  the  place  men- 
tioned in  the  order,  and  it  remains  in. force  for  his 
detention  for  seven  days  from  the  date  of  the  order; 
or,  if  a  petition  has  been  presented,  it  remains  in 
force  till  the  petition  has  been  disposed  of.  An 
urgency  order  may  be  made  either  before  or  after 
a  petition  has  been  presented  ;  but,  if  made  before, 
it  must  be  referred  to  in  the  petition,  and,  if  made 
after,  a  copy  of  it  must  be  sent  forthwith  to  the 
judicial  authority  to  whom  the  petition  has  been 
presented. 

The  information  contained  in  the  foregoing  para- 
graphs indicates  sufficiently  for  the  purposes  of  the 
general  practitioner  the  steps  which  require  to  be 
taken  for  placing  a  person  of  unsound  mind  under 
care  and  treatment.  It  is  of  the  greatest  import- 
ance, however,  in  filling  up  the  several  forms,  that 
the  most  scrupulous  attention  should  be  given  to 
the  marginal  notes  which  are  attached  to  the  forms. 
Great  care  must  be  taken  to  ensure  that  the  instruc- 
tions contained  in  these  marginal  notes  are  com- 
plied with  in  every,  even  the  smallest,  detail.  For 
it  may  happen  that  what  may  appear  to  many  to  be 
a  trifling  deviation  from  the  instructions,  will  render 
the  document  invalid,  and  thus  entail  much  incon- 
venience and  distress.  In  regard  to  the  medical 
certificates,  it  should  be  kept  in  view  that  the  per- 
sons who  sign  them  must  arrive  at  opinions  in 
regard  to  two  questions  which  are  quite  distinct. 
Each  certifier  has  first  to  determine  whether  the 
patient  is  of  unsound  mind,  and,  next,  whether  it 
would  be  proper  to  place  him  under  detention.  In 
stating  the  facts,  it  must  be  borne;  in  mind  that  they 
must  be  such  as  will  appear  to  the  judicial  authority 
making  the  reception  order  sufficient  evidence  of 
insanity.  Great  care  must  be  taken  to  state  the 
facts  both  intelligently  and  accurately.  There  must 
be  sufficient  in  the  facts  observed  by  the  medical 
man  himself  to  justify  the  opinion  to  which  he 
certifies.  A  certificate  founded  solely  on  informa- 
tion obtained  from  others  is  invalid,  and  such 
information  should  be  regarded  by  the  certifier  as 
useful  merely  to  corroborate  his  opinion.  It  must 
also  be  kept  in  view  that  the  opinion,  must  be 


directly  deducible  from  examination  of  the  patient 
on  the  particular  day  and  at  the  particular  place 
specified.  The  statement  of  facts  observed  should 
therefore  contain  at  least  one  statement  of  a  fact,  or 
combination  of  facts,  which  could  not  be  made  in 
regard  to  a  person  of  sound  mind.  A  frequent 
error  is  the  stating  of  the  facts  in  sitch  an  im- 
perfect manner  that,  though  they  may  have  been 
as  a  matter  of  fact  sufficient  evidence  of  insanity, 
the  manner  in  which  they  are  recorded  makes  them 
appear  to  be  insufficient.  It  is  sometimes  stated, 
for  example,  that  a  patient  'believes  himself  to  be 
possessed  of  great  wealth  '  —  without  adding  that 
this  is  an  erroneous  belief.  Another  kind  of  failure 
to  state  the  facts  intelligently  is  illustrated  by  an 
actual  instance  where  they  were  given  thus  :  '  His 
appearance,  manner,  mode  of  speaking,  as  well  as 
his  conduct.'  These  were  probably  quite  adequate 
to  prove  to  the  certifier  that  the  patient  was  insane, 
but  it  is  obvious  that  they  afforded  no  proof  to  those 
who  merely  read  the  statement. 

If  a  lunatic,  'who  is  not  a  pauper,  and  not  wan- 
dering at  large,  is  not  under  proper  care  and  con- 
trol, or  is  cruelly  treated  or  neglected  by  any 
relative  or  other  person  having  the  care  or  charge 
of  him,  information  should  be  given  to  a  constable 
of  the  district  or  a  relieving  officer  or  overseer  of 
the  parish,  who  is  bound  within  three  days  to  take 
steps,  prescribed  by  statute,  to  have  him  placed  in 
an  institution  for  lunatics. 

The  duties  performed  by  medical  men  and  others 
in  connection  with  the  placing  of  patients  under 
care  and  treatment  have  been  frequently  the  source 
of  great  trouble  and  expense,  from  legal  proceed- 
ings taken  against  them  by  patients  or  others  who 
have  felt  themselves  aggrieved.  In  order  to  afford 
protection  against  such  action,  when  improperly 
taken,  it  is  provided  in  the  Lunacy  Act  of  1890 
that  a  petitioner  or  certifier  '  shall  not  be  liable  to 
any  civil  or  criminal  proceedings,  whether  on  the 
ground  of  want  of  jurisdiction  or  on  any  other 
ground,  if  such  person  has  acted  in  good  faith  and 
with  reasonable  care.'  If  such  proceedings  are 
taken,  they  '  may,  upon  summary  application  to  the 
High  Court  of  Justice  or  a  judge  thereof,  be  stayed 
upon  such  terms  as  to  costs  and  otherwise  as  the 
court  or  judge  may  think  fit,  if  the  court  or  judge 
is  satisfied  that  there  is  no  reasonable  ground  for 
alleging  want  of  good  faith  or  reasonable  care.' 
Even  under  the  protection  afforded  by  this  enact- 
ment, it  will  be  understood  that  both  expense  and 
trouble  may  be  occasioned  by  vexatious  proceed- 
ings, as  the  steps  necessary  to  get  proceedings 
stayed  by  the  High  Court  may  involve  considerable 
outlay. 

Any  one  who  makes  a  wilful  misstatement  of  any 
material  fact  in  any  petition,  statement  of  par- 
ticulars, or  medical  certificate,  is  guilty  of  a  mis- 
demeanour ;  but  no  prosecution  for  such  misde- 
meanour can  take  place  except  by  order  of  the 
Commissioners  in  Lunacy,  or  by  the  direction  of 
the  Attorney-General  or  the  Director  of  Public 
Prosecutions. 

A  private  patient  may  be  discharged  from  the 
asylum  or  house  in  which  he  has  been  detained  on 
the  written  authority  of  the  person  on  whose  peti- 
tion the  reception  order  was  made,  or,  if  this  person 
is  dead  or  incapable,  by  the  person  who  made  the 
last  payment  on  account  of  the  patient,  or  by  the 
husband,  or  wife,  or  next-of-kin.  If  a  patient 
should  die  while  under  detention,  it  is  necessary  to 
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give  notice  of  the  death  to  the  coroner  ;ind  to  the 
Commissioners  in  Lunacy. 

In  the  case  of  pauper  lunatics,  the  procedure  is 
somewhat  different  from  that  required  for  private 
patients.  Any  one  aware  of  the  existence  of  an 
insane  pauper  in  a  parish  ought,  if  the  case  is  a 
proper  one  for  treatment  in  an  institution  for 
lunatics,  to  give  notice  to  the  relieving  officer  or  the 
overseer.  When  a  district  medical  officer  under 
the  poor-law  becomes  aware  of  such  a  circumstance, 
it  becomes  his  statutory  duty  to  give  this  notice  in 
writing  within  three  days  after  obtaining  such  know- 
ledge. The  relieving  officer  or  overseer  may  then 
take  steps  to  have  the  patient  placed  in  an  institu- 
tion for  lunatics  upon  one  medical  certificate, 
accompanied  by  the  order  of  a  justice  of  the  peace, 
if  the  justice  is  satisfied  that  the  alleged  pauper  is 
either  in  receipt  of  relief,  or  in  such  circumstances 
as  to  require  relief  for  his  proper  care. 

In  order  to  place  either  a  private  or  a  pauper 
patient  in  an  asylum  in  Scotland,  a  petition,  accom- 
panied by  a  statement  and  two  medtcal  certificates, 
has  to  lie  presented  to  the  sheriff.  '  In  the  case  of 
a  private  pafient,  the  person  signing  the  petition 
must  state  the  degree  of  kinship  or  other  relation  in 
which  he  stands  to  the  patient.  In  the  case  of  a 
pauper,  the  petition  must  be  signed  by  the  inspector 
of  the  poor.  In  either  case,  if  there  be  reasonable 
ground  fur  so  doing,  the  patient  may  be  placed  in 
the  asylum  on  what  is  called  a  '  certificate  of  emer- 
gency,' signed  by  one  medical  man.  If,  however, 
the  order  of  the  sheriff  is  not  obtained  within  three 
days  thereafter,  the  patient  must  be  discharged.  In 
the  case  of  a  patient  placed  for  profit  in  a  private 
dwelling-house  in  Scotland,  the  fact  must  be  re- 
ported to  the  General  Board  of  Lunacy  for  Scotland, 
and  the  sanction  of  the  Board  obtained. 

The  procedure  required  for  placing  a  patient  in 
an  asylum  in  Irelaiid  resembles  that  which  is  re- 
quired m  England.  For  admission  to  a  private 
asylum,  an  order  and  two  medical  certificates  must 
be  filled  up  and  signed,  subject  to  regulations  re- 
sembling those  already  described  as  enforced  in 
England  ;  but  the  facts  indicating  insanity  do  not 
require  to  be  stated  in  the  certificates.*  Pauper 
patients  are  placed  in  district  asylums,  and  are 
admitted  to  these  institutions  on  application  being 
made  at  the  asylum  of  the  district  in  which  the 
patient  resides.  The  necessary  form  is  obtained  at 
the  asylum.  It  consists  of  (i)  a  declaration  to  be 
made  before  a  magistrate  that  the  patient  is  insane 
and  destitute,  and  has  no  friend  able  or  willing 
to  pay  for  his  board  in  an  asylum  ;  and  to  this  is 
annexed  a  statement  descriptive  of  the  patient  ; 
(2)  a  certificate  by  a  magistrate,  and  a  clergyman  or 
poor-law  guardian,  in  corroboration  of  the  declara- 
tion ;  and  (3)  a  medical  certificate  of  insanity. 
When  these  forms  have  been  filled  up,  it  is  necessary 
to  wait  until  it  is  notified  to  some  of  the  friends  o'f 
the  lunatic  that  there  is  room  for  him  at  the  asylum. 
The  procedure  specially  designed  for  the  committal 
of  dangerous  lunatics  is,  however,  frequently 
adopted  in  placing  paupers  in  asylums  ;  but  this  is  a 
course  which  ought  to  be  avoided,  and  which  the 
medical  practitioner  ought  specially  to  discourage. 
According  to  this  procedure,  the  patient  requires 
to  be  apprehended  by  the  police,  and  brought 

*  The  regular  printed  forms  for  Scotland  may  be  obtained 
from  Mcbsrs.  T.  &  A.  Constable,  ii  Thistle  Street,  Edin- 
burgh :  and  those  for  Ireland  from  Messrs.  Falconer,  53  Sack- 
vdle  Street  (O  Connell  Street),  Dublin. 


belore  two  Justices  of  the  Peace.  These  call  to  their 
aid  the  medical  officer  of  the  dispensary  district, 
and  either  discharge  the  patient  or  order  his  re- 
moval to  the  asylum.  Patients  who  are  not  desti- 
tute, but  whose  friends  are  unable  to  pay  the  rates 
of  board  charged  in  private  asylums,  are  received 
into  district  asylums  at  low  rates,  upon  application 
being  made  at  the  asylum  in  a  similar  manner  to 
that  already  described  for  paupers.  The  chief 
difference  between  the  two  forms  is  that,  in  the  case 
of  patients  not  destitute,  the  medical  certificate  re- 
quires to  be  signed  by  two  medical  men  instead  of 
only  by  one.  John  Sibbald. 

LUNATIC  [luiia.  the  moon).  — Synon.  :  Fr. 
Lunalique  ;  Ger.  Mondsiicliiig.  — A  designation 
given  to  persons  suffering  from  mental  disorder, 
because  such  subjects  were  formerly  believed  to  be 
peculiarly  affected  by  lunar  influences.  The  term 
is  used  popularly  as  synonymous  with  '  insane.'  In 
medical  literature  it  is  seldom  employed,  but  the 
legal  relations  of  the  word  are  important.  The 
adjective  'lunatic'  is  also  used  to  signify  that  tlie 
object  with  which  it  is  associated  is  connected  with 
insanity,  as  lunatic  asylum.     See  INSANITY. 

LUNGS,  Diseases  of.  — The  diseases  of  the 
lungs  will  be  dealt  with  in  the  following  order  : 
Abscess,  p.  908. 
Active  Hypera.'mia,  p.  908. 
Amyloid  Disease,  p.  909. 
Apoplexy,  p.  909. 
Atrophy,  p.  909. 
Brown  Induration,  p.  909. 
Cancer,  p.  909. 
Cirrhosis,  p.  909. 
Collapse,  p.  909. 
Compression,  p.  910. 
Congestion,  p.  911. 
Consumption,  p.  911. 
Embolism,  p.  911. 
Emphysema,  p.  911. 
Gangrene,  p.  914. 
Htemorrhage,  p.  915. 
Hydatids,  p.  916. 
Hypera-mia,  Passive,  p.  917. 
Hypertrophy,  p.  918. 
Induration,  p.  918. 
Intarction,  p.  918. 
Infiltrations,  p.  91S. 
Inliammation,  p.  918. 
Inflation,  p.  935. 
Malformations,  p.  935. 
iMalpositions,  p.  933. 
Morbid  Growths,  p.  935. 
Clidema,  p.  935. 
Perforation,  p.  936. 
Rupture,  p.  938. 
Syphilitic  Disease,  p.  938. 

The  following  articles  appear  in  their  alphabetical 
order  in  other  parts  of  the  Dictionary  :  Ac  tinomy- 
cosis ;  Cavity  ;  Ches  t,  Deformities  of  ;  Chest- 
Walls,  Morbid  conditions  of ;  Cough;  E.xpecto- 
RANTS  ;  H.EMORRHAGE  (including  Ha;moptysis) ; 
Mediastinum,  Diseases  of  ;  Pain  in  X'isceral 
Disease  ;  Phthisis  ;  I^hysical  Examination  ; 
Pleura,  Diseases  of;  Pneumoconioses;  Pul- 
monary Vessels,  Diseases  of ;  Respiration, 
Disorders  of;  Spirometer;  Sputum;  Stetho- 
graph  ;  Stethometer  ;  S  tethoscope  ;  Tuber- 
culosis. 
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LUNGS,  Abscess  of. — Definition.  Circum- 
scribed suppuration  of  the  pulmonary  tissue. 

/Etiology. — Pulmonary  suppuration  occurs  in 
many  dilTerent  conditions.  These  will  be  considered 
under  the  following  headings:  (l)  A  pneumonic 
lobe  may  disintegrate  and  become  riddled  with 
innumerable  small  pus-containing  cavities  large 
enough  to  give  rise  to  suggestive  physical  signs,  and 
yielding  a  characteristic  expectoration  ;  or  the  lobe 
may  become  gangrenous  or  break  down  at  one  or 
more  spots  into  definite  abscesses.  (2)  Pulmonary 
tuberculosis  may  in  the  same  way  result  in  one  part 
of  the  lung  becoming  riddled  with  similar  cavities  ; 
or  a  large  cavity  or  a  circumscribed  cavity  of  limited 
size  may  be  formed.  The  last  not  infrequently 
occurs  at  the  base  of  the  lung.  (3)  Chronic  non- 
tubercular  cavities  are  met  with  in  various  situations, 
the  causation  of  which  is  uncertain.  (4)  Local  ulcera- 
tion in  bronchiectasis  may  lead  to  the  formation 
of  cavities  lined  altogether  or  in  part  by  granula- 
tion-tissue ;  such  cavities  may  be  described  as  abs- 
cesses. (S)  Pulmonary  embolism,  even  if  aseptic 
in  origin,  may  result  in  an  abscess,  but  suppuration 
is  usually  an  indication  that  the  patient  is  the  subject 
of  embolic  pyemia.  Abscesses  in  pulmonary  em- 
bolism are  generally  small,  multiple,  and  situated 
on  the  surface  of  the  lung.  (6)  Injuries  of  the  lung, 
whether  resulting  from  external  injury  or  inspiration 
of  foreign  bodies,  may  give  rise  to  abscesses.  (7) 
Suppuration  of  a  hydatid  cyst  may  cause  abscess 
(see  p.  916).  (8)  Abscess  of  the  lung  may  result 
from  the  bursting  into  it  of  an  abscess  connected 
with  some  external  structure,  such  as  mediastinal 
abscess,  suppurating  bronchial  gland,  empyema, 
sub-diaphragmatic  abscess,  abscess  from  carious  rib 
or  spine,  and  secondary  suppuration  of  a  malignant 
growth  of  the  oesophagus. 

Symptoms  and  Physical  Signs. — These  vary 
with  the  origin  and  distribution  of  the  suppuration. 
Their  character  depends  primarily  upon  whether 
or  not  the  abscess  communicates  with  the  bronchus. 
In  the  former  case  there  will  be  cough  and  expec- 
toration ;  in  the  latter  there  may  be  only  such 
physical  signs  as  are  caused  by  a  localised  collection 
of  tluid  together  with  the  general  symptoms  of  sup- 
puration, but  often  the  physical  signs  are  very  slight 
or  absent. 

The  expectoration  may  vary  very  much  in  appear- 
ance. It  may  have  the  appearance  of  pure  pus,  or 
be  dark  and  chocolate-coloured.  It  may  consist  of 
pus  mixed  with  mucus  or  saliva,  which,  in  the  case 
of  bronchiectasis  and  some  other  conditions,  will, 
on  standing,  separate  into  three  layers.  It  may  be 
free  from  odour  or  have  a  faint  smell,  or  be  as  foul 
and  offensive  as  it  is  possible  to  imagine.  When 
the  abscess  is  secondary  to  suppuration  originating 
elsewhere,  the  expectoration  may  contain  evidence 
of  its  origin,  such  as  bile,  necrosed  liver-tissue,  cal- 
careous nodules,  stomach-contents,  portions  of  bone, 
&c.  It  is  therefore  of  great  importance  to  examine 
the  expectoration  very  critically. 

If  the  abscess  be  small,  and  does  not  open  into 
a  bronchus,  the  physical  signs  are  often  very  equivo- 
cal. If  it  be  large  and  has  not  opened  into  a 
bronchus,  the  physical  signs  will  appro.ximate  more 
or  less  closely  to  those  of  an  empyema,  or  still  more 
closely  to  those  of  hydatid  of  the  lung.  After  the 
abscess  has  established  a  communication  with  the 
bronchus,  the  physical  signs  of  a  cavity  should  from 
time  to  time,  if  not  permanently,  be  apparent. 

The  physical  signs  of  the  abscess  are  often  ob- 


scured by  those  of  the  morbid  condition  of  the  lung 
which  preceded  it.    See  Bronchiectasis. 

Prognosis  and  Treatment. — The  treatment 
of  bronchiectatic  abscesses  is  most  unsatisfactory. 
Even  if  a  large  cavity  be  opened,  only  partial  relief 
is  obtained,  as  the  other  cavities  continue  to  dis- 
charge. The  treatment  of  basic  tubercular  cavities 
is  on  the  whole  satisfactory.  The  most  promising 
cases  for  surgical  interference  are  the  chronic  non- 
tubercular  ones.  The  cure  of  an  abscess  may  be 
effected  by  spontaneous  expectoration  or  by  surgical 
interference.  If  the  spontaneous  discharge  he  in- 
efficient, as  shown  by  the  persistence  of  the  general 
signs  of  suppuration,  or  when  the  abscess  does  not 
communicate  with  the  air-passages,  surgical  inter- 
ference should  be  considered.  When  a  local  abs- 
cess of  the  lung  is  suspected,  exploration  should 
be  made  with  the  aspirator.  On  no  account  should 
a  simple  exploring  trocar  be  employed  unless  it  has 
been  ascertained  in  some  way  that  adhesions  are 
present.  Otherwise  a  pneumothorax  may  result 
which,  apart  frf)m  the  subsequent  and  often  fatal 
issue,  will  modify  the  physical  signs,  and  possibly 
result  in  the  displacement  of  the  abs6ess.  When 
the  presence  of  pus  has  been  ascertained  a 
portion  of  the  chest-wall  should  be  removed  by 
taking  away  two  or  three  inches  of  two  or  more 
ribs,  taking  care  not  to  injure  the  pleura.  A  circle 
of  silk  or  catgut  sutures  is  then  passed  with  a 
'  whole-curved  '  needle  deep  into  the  substance  of  the 
lung,  thus  attaching  it  to  the  parietal  pleura.  The 
parietal  pleura  and  the  abscess  are  then  to  be  in- 
cised. As  a  rule  this  is  safely  accomplished  by 
means  of  a  narrow  bistoury  and  subsequent  dilata- 
tion of  the  wound  by  means  of  dressing  forceps  ; 
but  as  there  is  a  risk  of  serious  haemorrhage  it  has 
been  recommended  to  make  the  incision  by  means 
of  the  actual  cautery,  and  this  plan  has  certain  ad- 
vantages, although  the  charring  of  the  tissues 
renders  it  difficult  to  appreciate  the  condition  of  the 
lung  with  the  finger,  and  makes  it  more  likely  that 
secondary  haemorrhage  will  occur  at  a  later  period. 
Should  the  hxmorrhage  at  the  time  of  the  operation 
be  severe,  the  wound  must  be  plugged,  but  it  will 
be  found,  as  in  the  case  of  other  vascular  viscera, 
that  the  bleeding  has  a  tendency  to  stop  spon- 
taneously. A  large  drainage-tube  is  to  be  inserted 
into  the  cavity.  Irrigation  of  the  cavity  is  not  per- 
missible. 

The  treatment  of  pulmonary  cavities  by  inha- 
lations (p.  745)  and  intralaryngeal  injections  has 
been  much  practised,  and,  in  cases  which  are  not 
amenable  to  surgical  interference,  should  be  tried  ; 
but  the  results  have  not  been  as  successful  as  it  was  at 
one  time  hoped  they  would  be.    R.  J.  Godlee. 

LUNGS,  Active  Hypersemia  of. — This  term 
is  employed  to  denote  widely  differing  conditions. 

1.  The  vessels  in  those  parts  of  the  lung  imme- 
diately surrounding  a  patch  of  acute  inflammation 
are  dilated,  and  permit  the  passage  of  a  larger 
amount  of  blood  than  under  normal  conditions, 
just  as  the  corresponding  vessels  do  in  the  case  of 
any  other  similar  foci  elsewhere.  These  circum- 
ferential areas  may  be  said  to  be  in  a  condition  of 
active  congestion.  It  is  moreover  possible  that  the 
resonance  over  them  may  be  slightly  impaired. 

2.  Over-action  of  the  right  ventricle  may  con- 
ceivably lead  to  the  presence  of  an  excess  of  blood 
in  the  lung,  though  such  a  condition  must  always  be 
temporary.    It  is,  however,  probable  that  excess 
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of  blood  in  the  vessels  of  the  lung,  when  due  to 
altered  cardiac  action,  is  always  the  result  of  de- 
fective action  of  the  left  side,  or  of  paralytic  condi- 
tions of  the  vessels,  and  is  therefore  more  correctly 
described  as  passive  or  mechanical,  as  the  case  may 
be. 

3.  The  term  '  active  hyperLiemia  '  is  also  occasion- 
ally applied  to  the  distension  of  the  bronchial  and 
pulmonary  vessels  which  follows  the  inhalation  of 
hot  air  and  other  irritants.  This  condition  cannot, 
however,  be  differentiated  from  true  inflammation. 

H.  Montague  Murray. 

LUNGS,  Amyloid  Disease  of. — In  advanced 
cases  of  amyloid  disease  the  lung-tissues  may  pre- 
sent more  or  less  of  this  morbid  change.  See 
Amyloid  Disease. 

LUNGS,  Apoplexy  of. —A  synonym  for  ex- 
travasation of  blood  into  the  lungs.  See  Lungs, 
Hxmorrhage  into. 

LUNGS,  Atrophy  of  — Synon.  :  Senile 
Emphysema  ;  Fr.  Atropine  du  Potimon  ;  Ger. 
Liinge7iat7-ophie.    See  Lungs,  Emphysema  of. 

LUNGS,     Brown     Induration     of  — See 

Lungs,  Passive  Hyperiemia  of. 

LUNGS,  Cancer  oi.^See  Lungs,  Morbid 
Growths  of. 

LUNGS,  Cirrhosis  of —A  synonym  for 
chronic  pneumonia.  See  Lungs,  Liflammation  of: 
D.  Chronic  Pneumonia. 

LUNGS,  Collapse  of. — Synon.  :  Apneu- 
matosis  ;  Fr.  Affaissemcnt  Pultnoiiaire  ;  Ger. 
Liingeiicollapsiis. 

Deeinition  Simple  diminution  in  size  of  the 

whole  or  of  a  part  of  a  lung,  with  reduction  of  the 
volume  of  the  contained  air  ;  caused  by  inter- 
ference with  its  free  entrance  in  inspiration. 

/Etiology. — The  causes  of  collapse  of  the  lung 
are  either  intrinsic  or  extrinsic  ;  and  frequently 
the  two  classes  of  causes  are  combined.  The 
intrinsic  causes  present  actual  obstruction  of  the 
respiratory  passages,  and  include  all  diseases  of 
the  larynx,  trachea,  and  bronchi  attended  by  in- 
spiratory dyspnoea,  whether  due  to  the  pressure  of 
external  tumours,  to  affections  of  the  passages 
themselves,  or  to  the  presence  of  inflammatory 
products,  blood,  or  foreign  bodies  within  them.  To 
this  class  of  causes  belongs  the  collapse  of  the 
lung  which  is  apt  to  follow  infantile  bronchitis, 
when  the  tubes  become  obstructed,  and  there  is  no 
power  to  expectorate.  All  causes  that  interfere  with 
respiratory  efficiency  favour  the  occurrence  of  the 
condition  named.  A  plug  of  mucus  may  be  drawn, 
in  inspiration,  deeper  and  deeper  into  the  bronchial 
tubes,  which  it  obstructs,  and,  acting  like  a  '  ball 
plug,'  allows  the  expulsion  of  air  in  expiration,  but 
interferes  with  inspiration  ;  the  air  not  being 
replaced,  apneumatosis  is  developed  ;  and  as  there  is 
no  air  behind  the  plug  of  mucus,  cough  is  powerless 
to  expel  it.  In  children  bronchial  inflammation  is 
exceedingly  common  ;  and,  the  smaller  tubes  being 
proportionately  smaller  in  the  child  than  in  the  adult, 
the  danger  of  collapse  is  increased.  When  chil- 
dren under  five  years  of  age  die  of  bronchitis  and 
allied  affections,  apneumatosis  is  almost  invariably 
present  ;  and  25  per  cent,  of  the  total  mortality  of 
infants  may  be  safely  set  down  to  this  cause. 
Partial  collapse  of  the  lung  may  follow  pressure 


on  the  respiratory  passages  [see  Mediastinum, 
Diseases  of).  The  extrinsic  causes  of  pulmonary 
collapse  are  certain  conditions  of  the  walls  of  the 
chest,  which  diminish  the  force  of  the  inspiratory 
act,  such  as  paralysis  or  debility  of  the  inspiratory 
muscles,  and  softness  of  their  bony  attachments. 
Muscular  paralysis  is  seen  in  injuries  to  the  spinal 
cord.  Debility  of  the  respiratory  muscles  may  often 
be  observed  before  death.  Collapse  of  the  lung, 
apart  from  pleural  effusion  and  pneumothorax,  is 
only  rarely  met  with  in  adult  life,  when  great  pro- 
stration occurs  in  the  course  of  fever,  and  respiration 
is  impeded  by  pulmonary  congestion.  Associated 
as  it  is  with  softness  and  weakness  of  the  ribs,  rickets 
is  one  of  the  most  frequent  causes  of  collapse  of  the 
lungs.  The  action  of  the  inspiratory  muscles  may  be 
still  further  interfered  with  by  abdominal  distension, 
or  by  the  bmding  up  of  the  abdomen  of  the  infant 
with  tight  bandages.  The  danger  of  collapse  is 
lessened  when  the  ribs  have  gained  firmness  and 
fixity,  and  when,  raised  by  the  respiratory  muscles, 
the  thoracic  cavity  is  enlarged,  and  the  lungs  are 
consequently  expanded.  Collapse  resulting  from 
admission  of  air  to  the  pleural  cavity  is  described 
under  Lungs,  Compression  of. 

Anatomical  Characters. — The  whole  of  one 
lung  or  of  one  lobe  may  be  affected,  but  the  condi- 
tion is  generally  limited  to  individual  lobules  or  small 
parts  of  the  lung,  the  afl"ected  lobules  being  abruptly 
separated  from  those  adjoining.  As  a  rule,  several 
patches  of  collapse  occur  in  each  lung,  having  a 
darker  colour  and  more  depressed  surface  than  the 
healthy  parts.  The  lower  margin  of  the  left  lower 
lobe  is  most  frequently  affected.  The  collapsed 
portions  of  lung  are  tough  and  leathery  in  consis- 
tence ;  they  resist  pressure,  are  non-crepitant,  are 
smooth  on  section,  and  sink  in  water.  The 
bronchi  are  filled  with  mucous  fluid  ;  there  is  an 
entire  absence  of  air  in  the  collapsed  parts.  On 
inflation,  the  affected  portion  assumes  a  natural 
appearance,  unless  considerable  congestion  exists  ; 
whereas  in  pneumonia  inflation  cannot  restore  the 
lung  to  its  natural  appearance.  In  pneumonia 
pleurisy  is  rarely  aljsent  ;  but  in  collapse  the  pleura 
is  invariably  healthy. 

Symptoms. — The  symptoms  of  collapse-  of  the 
lung  vary  greatly  with  the  cause,  rapidity,  and 
extent  of  the  morbid  condition.  In  severe  cases, 
for  example,  in  the  collapse  that  follows  bronchitis 
in  very  young  subjects,  the  symptoms  are  peculiar. 
There  are  great  prostration,  debility,  restlessness, 
and  sleeplessness.  The  tempeiature  falls  ;  the 
surface  becomes  cold,  blue,  or  dusky ;  the  eyes 
become  shrunken  ;  and  the  pulse  is  quick  and 
small.  There  is  a  constant  feeble  whining 
cry.  Respiration  is  very  quick  and  shallow,  as 
high  as  70  to  80  or  even  100  per  minute.  The 
rhythm  is  changed,  the  interval  being  between  in- 
spiration and  expiration,  instead  of  after  expiration. 
There  is  no  pain  as  in  pleurisy.  The  cough  is 
constant  and  impotent  ;  is  often  followed  by  a  cry 
of  impatience  ;  and  differs  much  from  the  suffoca- 
tive cough  of  bronchitis. 

On  examining  the  chest  the  lower  part  is  found 
retracted  and  diminished  in  diameter.  The  inter- 
costal spaces  sink  in  inspiration,  and  move  out- 
wards slightly  in  expiration.  When  the  collapse  is 
extensive,  there  are  dulness  and  resistance  on  per- 
cussion, unless  the  affected  lobules  are  interspersed 
among  the  healthy  ones.  The  respiratory  murmur  is 
lost  over  the  affected  parts  ;  though  conducted  breath- 
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sounds,  of  a  bronchial  character,  and  rhonchi  are 
generally  audible  almost  universally.  In  the 
simpler  cases  of  collapse  of  the  lungs,  such  as  occur 
in  pertussis  during  the  severe  fits  of  coughing,  some 
of  these  symptoms  and  signs  may  be  suddenly  de- 
veloped, and  again  speedily  disappear. 

Diagnosis. — Apneumatosis  may  be  distinguished 
from  croupous  pneumonia  by  the  comparative  rarity 
of  the  latter  disease  in  infancy  ;  and  by  absence  of 
the  great  heat  of  skin,  and  of  fine  crepitation  on 
auscultation.  From  extensive  miliary  tuberculosis 
it  is  diagnosed  by  the  absence  of  advancing 
S3'mptoms  of  constitutional  disorder,  though  the 
two  conditions  may  co-exist.  In  pleurisy,  the 
dulness  on  percussion,  and  the  absence  of  re- 
spiratory sounds  at  the  base,  are  much  more  marked 
than  in  apneumatosis.  Congenital  collapse,  or 
atelectaiis,  is  a  condition  which  has  to  be  distin- 
guished from  infantile  collapse  or  apneiiinatosis. 
Readily  separable  by  symptoms,  these  two  condi- 
tions may  be  indistinguishable  by  physical  signs.  In 
atelectasis  the  lung  retains,  in  whole  or  in  part,  its 
foetal  condition,  nature  having  failed  to  estalilish 
respiration  and  fit  the  child  for  its  new  mode  of 
existence.  In  apneumatosis  the  once  permeable 
lungs  cease  to  admit  air,  and  thus  death  from 
apncea  occurs  without  any  apparent  structural 
change  being  discoverable,  save  that  the  respiratory 
organs  bear  the  appearance  of  fcetal,  unexpanded 
lungs. 

Prognosis. — The  prognosis  in  collapse  of  the 
lung  is  favourable  if  the  affection  is  recent,  and 
the  child  healthy,  with  fair  muscular  power,  and 
under  favourable  hygienic  conditions.  On  the 
contrary,  the  disease  is  generally  fatal  if  it  involve 
a  considerable  extent  of  lung,  especially  if  it  super- 
vene on  atelectasis.  Death  usually  occurs  from 
slow  asphyxia,  the  effect  being  the  same  as  if  the 
size  of  the  lung  were  reduced  by  the  removal  of  the 
affected  parts.  As  much  as  half  of  the  entire  lungs 
has  been  found  involved,  thus  fully  accounting  for 
the  quickened  respiration,  the  distress,  and  the 
dyspncea,  and  for  the  bloodlessness  and  extreme 
pallor,  with  cold  blue  extremities.  The  fatality  of 
whooping-cough  in  infants  is  mainly  due  to  the 
ready  collapse  of  the  lungs,  especially  when  the 
child  is  badly  nourished  and  breathing  impure  air. 
The  natural  course  of  the  disease  is  from  bad  to 
worse  :  more  lung  is  involved  each  day  ;  and  death 
occurs  after  two  or  three  weeks  from  slow  asphyxia. 
If  collapse  follows  acute  bronchitis,  death  often  ensues 
rapidly  ;  but  if  recovery  takes  place,  the  lungs  are 
slow  to  regain  activity,  and  the  seeds  of  future  mischief 
may  remain.  After  an  attack  of  pneumonia,  com- 
plete absence  of  breath-sounds  may  exist  for  a  time, 
and  then  suddenly — after  a  blow,  shock,  or  violent 
cough— air  enters  the  collapsed  portion  of  lung, 
and  the  respiratory  sounds  assume  a  normal  cha- 
racter. 

Treatment.—  Slight  counter-irritation,  by  means 
of  stimulating  embrocations,  is  useful.  An  emetic 
of  ipecacuanha  will  help  to  remove  accumulation  if 
the  patient  is  not  too  weak.  Expectoration  may  be 
promoted  by  small  doses  of  similar  drugs  [see  Ex- 
pectorants). When  the  lungs  are  extensively 
involved,  vital  power  must  be  kept  up  by  the  help 
of  ammonia,  perchloride  or  phosphate  of  iron,  port- 
wine,  beef-tea,  and  other  stimulants  ;  and  the  food 
must  be  selected  so  as  to  be  digestible  by  the 
stomach  of  the  infant. 

E.  Symes  Thompson. 


LUNGS,  Ccinpression  of. — Synon.  :  Fr. 
Compi'essioii  dit  Poumoii  ;  Ger.  Liiugen-coinpres- 
sion. 

Definition. — Diminution  in  size  of  the  whole 
or  of  a  part  of  a  lung,  associated  with  reduction  of 
the  volume  of  the  contained  air  ;  caused  by  pressure 
on  the  pleural  surface. 

/Etiology. — Compression  of  the  lung  may  arise 
in  the  course  of  numerous  diseases  or  injuries  affect- 
ing the  chest  ;  the  compressing  influence  being 
either  gaseous,  liquid,  or  solid.  The  first  effect  of 
any  of  the  causes  is  to  permit  collapse  ;  only  when 
the  action  of  the  elastic  tissue  of  the  lung  ceases 
does  actual  coinpression  begin. 

First,  the  admission  of  air  to  the  pleura  from 
without  through  a  perforating  wound,  as  from  a 
svs  ord  or  bayonet  thrust  ;  or  from  within,  as  by 
rupture  of  an  air-cell,  or  the  extension  of  pulmonary 
ulceration  through  the  pleura,  produces  in  either 
case  compression.  If  no  previous  pleurisy  has 
existed  and  no  free  opening  is  present,  the  compres- 
sion is  complete  ;  but  if,  on  the  other  hand,  long- 
standing pleurisy  has  caused  adhesion,  compression 
cannot  take  place,  or  will  be  but  partial. 

Secondly,  compression  may  arise  from  the  pre- 
sence of  fluid,  such  as  pleuritic  effusion,  acute  or 
chronic  ;  passive  non-inflammatory  effusion,  as  in 
hydrothorax  ;  or  blood,  as  in  hsematothorax. 

Thirdly,  compression  of  the  lung  by  solids  is  seen 
in  the  case  of  various  tumours  of  the  chest,  whether 
originating  in  the  mediastinal  structures,  in  the 
lungs,  or  in  the  thoracic  parietes. 

In  the  fourth  class  of  cases  compression  of  the 
lung  is  the  result  of  the  enlargement  of  neighbour- 
ing parts,  other  than  the  thoracic  viscera  ;  and 
especially  of  the  abdomen,  as  in  ascites,  and  tumours 
of  the  liver,  spleen,  or  ovaries. 

Anatomical  Characters. — Compression  of 
the  lung  may  be  either  general  or  local,  complete 
or  partial.  A  lung  compressed  by  pleuritic  effusion 
is  found  to  be  reduced  in  volume,  non-crepitant, 
dense,  but  not  quite  insusceptible  of  inflation.  The 
blood  is  coagulated  in  the  affected  lobes,  the  clot 
being  often  decolourised  and  adherent  to  the  walls 
of  the  vessels,  many  of  which  are  impervious,  or 
altogether  obliterated  ;  while  the  pervious  vessels 
and  the  air-cells  of  the  adjacent  parts  are  distended, 
and  emphysema  is  produced.  In  other  cases  the 
compressed  lung  proves  to  be  ansemic,  tough,  and 
dry. 

In  cases  of  slow  recovery  from  chronic  empyema 
the  lung  is  often  found  bound  down  and  thickened. 
The  portion  of  the  thoracic  cavity  vacated  by  the 
shrunken  lung  is  occupied  by  the  displaced  heart, 
and  sometimes  by  the  extension  of  the  sound  lung 
across  the  middle  line. 

Symptoms  and  Physical  Signs. — The  sym- 
ptoms of  compression  of  the  lung  vary  greatly  in 
accordance  with  its  causes,  the  rapidity  of  onset, 
and  the  extent  and  degree  of  compression.  If 
pleuritic  effusion  be  very  rapid  the  dyspncea  may 
be  exceedingly  urgent.  After  perforation  of  the 
pleura  with  sudden  collapse  of  the  lung  there  also 
occur  acute  pain,  dry  cough,  and  painful  spasms 
of  the  intercostal  muscles.  The  pulse  is  frequent, 
feeble,  and  often  irregular.  Symptoms,  more  or 
less  acute,  of  inflammation  may  follow.  In  other 
instances  the  symptoms  are  those  of  hydrothorax 
or  of  intrathoracic  tumour. 

The  physical  signs  of  compression  of  the  lung  are 
chiefly  those  of  the  associated  cause,  such  as  pneu- 
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mothorax,  pleurisy,  hydrothorax,  or  intrathoracic 
tumour  ;  and  partly  certain  phenomena  character- 
istic of  the  physical  condition  of  the  lung  itself. 
The  latter  vary  considerably  with  the  degree  and 
extent  of  compression,  but  they  may  be  described 
in  general  terms  as  follows  :  Either  increased  clear- 
ness of  the  percussion-sound  over  the  area  of  com- 
pressed lung,  with  tubular  or  rarely  even  tympanitic 
quality,  especially  in  children,  or  in  extreme  cases 
of  compression  complete  loss  of  resonance  ;  inde- 
finite, weak,  but  occasionally  rather  blowing  or 
tubular  respiratory  sound,  sometimes  mixed  with 
scanty,  dry,  subcrepitant  rhonchus ;  and  exaggerated 
loudness  and  ringing  quality  of  vocal  resonance.  A 
further  description  of  these  symptoms  and  signs  will 
be  found  under  the  headings  of  the  various  causes 
of  compression  referred  to. 

Diagnosis. — The  diagnosis  of  compression  of 
the  lung  is  in  general  simply  the  diagnosis  of  the 
condition  on  which  it  depends. 

Prognosis. — The  prognosis  depends  on  the 
cause  of  the  compression.  Thus  in  pneumothorax 
it  is  unfavourable,  though  recovery  may  take  place. 
In  hydrothorax  the  ultimate  prognosis  is  unfavour- 
able, as  it  is  usually  an  evidence  of  formidable,  if 
not  incurable,  organic  disease.  In  pleurisy,  if  the 
effusion  has  been  rapid,  met  by  prompt  treatment, 
and  uncomplicated  with  tuberculosis,  complete  re- 
covery may  take  place  without  much  compression 
of  lung  or  distortion  of  chest  ;  but  pleurisy  is  too 
frequently  the  first  incident  in  the  development  of 
phthisis.  In  empyema  the  prognosis  is  more  favour- 
able than  in  pneumothorax  or  hydrothorax. 

Treatment. — Little  need  be  said  as  to  the  treat- 
ment of  lung-compression.  It  resolves  itself  into 
that  of  the  primary  or  causative  diseases.  Bearing 
in  mind  the  injury  done  to  the  lung  by  compression, 
efforts  should  be  made  to  relieve  the  lung  before  it 
has  been  irremediably  bound  down.  The  early 
adoption  of  paracentesis  thoracis  is  the  most  prac- 
tical means  of  gaining  this  end  in  pleuritic  effusion. 
Remedies  calculated  to  remove  effusion  and  thus 
relieve  the  lung  should  be  given,  remembering  that 
the  more  speedy  the  relief  given  to  the  lung  the 
more  complete  will  be  the  cure.  Suitable  move- 
ments of  the  chest  might  be  ordered  subsequently, 
with  the  view  of  promoting  expansion  of  its  walls 
and  of  the  lung.  Nor  must  a  mention  of  the  value 
of  elevated  health-resorts,  the  Engadine  for  instance, 
be  omitted  as  a  means  of  promoting  the  expansion 
of  a  lung  which  has  been  compressed. 

E.  Sy.mes  Thompson. 

LUNGS,  Congestion  of. — 6Vf?  Lungs,  Hyper- 
emia of. 

LUNGS,  Consumption  of.Sec  Phthisis. 

LUNGS,  Embolism  of.—Sc-e  Lungs,  Hemor- 
rhage into. 

LUNGS,    Empliysema    of.— Synon.  :  Fr. 

Enipliyil'ine  dii  Ponmon  \  Cier.  Ltingciieiiiphysem. 

Definition. — An  excess  of  air  in  the  lungs, 
whether  due  to  a  dilated  condition  of  the  air-sacs, 
or  to  the  presence  of  air  in  the  interlobular  tissue. 

Varieties. — There  are  two  forms  of  emphysema 
of  the  lungs,  namely  :  A.  Vesicular  Eiiipliysciua. 
B.  J  111  -rlohular  Eiiipliyscina. 

A.  Vesicular  Emphysema. — Vesicular  pul- 
monary emphysema  exists  in  three  forms,  namely, 
(l)  partial  lobular;  (2)  lobular;  and  (3)  lobar. 
The  last  form  involves  the  whole  of  a  lobe,  or  the 


whole  of  one  or  both  lungs.  The  first  form  is  rarely 
seen  alone,  but  is  generally  associated  with  the 
second  form,  which  is  very  common,  and  is  found 
in  connection  with  diseases,  such  as  bronchitis, 
which  are  attended  with  violent  or  long-standing 
cough.  The  third  form  is  by  far  the  most  impor- 
tant, and  will  be  more  especially  referred  to  in  the 
present  article.  It  more  frequently  attacks  both 
lungs  than  one,  and  the  lower  as  well  as  the  upper 
lobes.  It  is  a  serious  malady,  and  sometimes 
destroys  life  at  an  early  period.  Its  features  are 
characteristic  :  the  lung-substance  has  a  peculiar 
doughy  feel  ;  pits  on  pressure  ;  is  wanting  in  healthy 
crepitation  ;  and  has  a  pale  pink  colour  very  closely 
resembling  that  of  a  calf's  lung.  It  has  been  de- 
scribed as  'large-lunged  vesicular  emphysema.' 

/Etiology.  —  Detenniiting  causes  and  me- 
chanism.— With  reference  to  the  determining  causes 
of  emphysema,  there  are  two  theories,  namely,  the 
inspiratory  theory,  and  the  expiratory  theory.  On 
the  first  view  the  dilatation  and  rupture  of  the  air- 
sacs  are  accounted  for  by  the  over-distension  of  the 
lungs  in  inspiration.  On  the  second  view  these 
changes  are  considered  to  be  caused  by  the  strain 
to  which  the  lung-tissue  is  subjected  in  violent  ex- 
piratory efforts,  especially  the  act  of  coughing.  It 
has  been  thought  by  others  that  emphysema  must 
be  looked  upon  as  a  complemental  lesion,  arising 
in  consequence  of  the  over-distension  to  which  the 
healthy  portions  of  the  lungs  are  subjected  in  cases 
of  pulmonary  collapse.  Without  entering  into  any 
critical  examination  of  the  theories  as  to  the  me- 
chanical causes  of  emphysema,  it  may  perhaps  be 
sufficient  to  say  that  there  can  be  little,  if  any,  doubt 
that  the  lobular  forms  of  the  disease  are  mainly  pro- 
duced by  expiratory  efforts,  such  as  violent  cough, 
or  blowing  wind-instruments.  They  have  their 
seat  in  those  parts  of  the  lungs  which  become  most 
distended  by  such  acts.  With  regard  to  the  lobar 
form  of  the  disease,  however,  this  explanation  of 
its  mechanism  does  not  suffice.  In  this  affection 
the  inspiratory  power  is  that  which  distends  the 
lungs.  The  pulmonary  tissue  has  lost  a  portion  of 
its  elasticity,  it  yields  to  distension,  and  no  longer 
reacts  perfectly  when  the  distending  power  ceases. 
Further  distension  follows  ;  reaction  diminishes 
still  more  ;  until  at  length  in  some  instances  the 
lungs  become  greatly  enlarged. 

In  senile  cases  the  loss  of  elasticity  of  the  chest- 
walls  aids  in  preventing  the  pulmonary  reaction. 

ANAroMiCAL  Characters. — In  the  early  stages 
of  emphysema  there  is  simply  a  dilatation  of  the 
air-sacs  ;  an  increase  in  the  size  of  the  alveoli  ;  and 
a  diminution  in  the  extent  of  the  alveolar  walls, 
which,  yielding  with  the  distending  cavities,  become 
partially  obliterated.  As  the  disease  progresses, 
the  air-sacs  become  more  distended  and  the  walls 
of  the  alveoli  sometimes  completely  obliterated,  so 
that  the  air-sacs  are  quite  smooth,  instead  of  honey- 
combed. Then  follows  perforation  of  the  air-sacs 
— at  first  slight,  here  and  there  an  oval  opening 
being  discoverable  ;  afterwards  the  openings  become 
larger  and  more  numerous.  The  subsequent  pro- 
gress of  the  disease  is  attended  with  further  disten- 
sion of  the  air-sacs,  and  rupture  of  the  fibres  of  their 
walls.  The  openings  thus  caused  coalesce,  until  at 
length  the  walls  are  simply  represented  by  mem- 
branous shreds,  and  even  large  vesicles  may  form. 
These  changes,  varying  in  degree,  characterise  all 
the  forms  of  emphysema.  In  the  lobar  form,  how- 
ever,  perforation  takes  place  to  a  much  greater 
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extent,  relatively  to  the  amount  of  dilatation,  than 
in  the  lobular  or  partial  lobular  form. 

The  emphysematous  lung  is  anaemic ;  and  its 
blood-vessels  become  widely  separated,  and  often 
ruptured  and  atrophied.  The  bronchial  tubes  are 
sometimes  dilated,  especially  in  old-standing  cases, 
and  in  these  there  is  frequently  found  an  increased 
development  of  the  circular  muscular  fibres. 

There  is  a  form  of  lobar  emphysema  which  is  met 
with  in  old  age,  and  which  differs  in  some  respects 
from  that  already  described.  The  lungs  are  not  so 
large  ;  they  are  universally  distended,  however,  to 
a  greater  or  less  extent  ;  and  they  present  a  some- 
what atrophied  appearance.  The  alterations,  of 
which  they  are  the  seat,  are  probably  the  result  of 
those  changes  which  age  produces  in  the  chest- 
walls,  impairing  their  elasticity.  This  loss  of 
elasticity  may  also  affect  the  lung-tissue. 

Symptoms.  —  A  constant  and  gradually  increasing 
dyspnoea  is  one  of  the  most  important  and  most 
frequent  of  the  symptoms  of  emphysema.  Bron- 
chitis, and  therefore  cough,  with  expectoration,  is 
generally  present.  Hcemoptysis  is  rare,  and,  when 
it  does  occur,  is  slight.  The  patient  is  usually  free 
from  pain,  but  complains  of  a  feeling  of  oppression, 
or  a  '  smothering  in  the  chest.'  In  severe  cases  of 
lobar  emphysema  this  last  symptom  and  the  dyspnoea 
are  often  the  only  circumstances  which  attract  the 
attention  of  the  sufferer  to  his  malady.  In  other 
instances,  however,  and  especially  when  the  disease 
is  only  partial,  a  close  examination  will  elicit  the 
fact  that  there  have  been  bronchitic  symptoms. 
Few  cases  of  emphysema  exist  for  any  length  of 
time  without  the  occurrence  of  asthmatic  seizures. 
In  advanced  cases  the  aspect  is  peculiar.  The 
countenance  is  dusky,  leaden,  and  puffy.  The 
nostrils  are  dilated,  and  expand  widely  on  inspira- 
tion, while  the  angles  of  the  mouth  are  drawn 
down.  The  voice  is  feeble.  The  whole  body  has 
a  cachectic  appearance,  and  is  sometimes  much 
wasted.    General  dropsy  often  ensues. 

The  lungs  being  the  seat  of  general  expansion, 
the  thorax  is  kept  abnormally  distended.  Thus  it 
can  undergo  but  little  enlargement  at  each  inspira- 
tion. As  there  is  no  impediment  to  the  passage  of 
air  to  the  air-sacs,  inspiration  is  accomplished 
rapidly.  Not  so,  however,  with  expiration.  The 
lung-tissue  has  in  great  measure  lost  its  elasticity, 
and  reacts  slowly  after  distension  ;  and  this  results 
in  laboured,  slow,  and  ineffectual  efforts  to  expel 
the  air.  Further,  as  the  lungs  are  more  or  less 
riddled  with  perforations,  their  aerating  surface  is 
diminished,  and  this  necessarily  causes  dyspnoea 
whenever  any  increased  demand  is  made  on  the 
respiratory  function.  The  quantity  of  blood  circu- 
lating through  the  lungs,  even  from  the  earliest 
stages  of  the  affection,  is  also  diminished  ;  and  the 
destruction  of  the  capillary  vessels,  which  ensues 
when  the  disease  is  more  developed,  further  de- 
creases the  vascularity  of  the  pulmonary  tissue. 
Hence  its  pale,  anaemic  appearance  after  death,  a 
circumstance  which  serves  to  explain  how  rarely  it 
is  the  seat  of  pneumonic  inflammation. 

Physical  Signs. — Among  the  most  important 
of  the  physical  signs  of  emphysema  are  the  follow- 
ing :  The  upper  part  of  the  chest  and  the  clavicles 
are  prominent  ;  the  neck  seems  shortened  ;  the 
fossce  above  the  clavicles  are  deepened  ;  there  is 
increased  curvature  of  the  dorsal  spine  ;  and  the 
sternum  is  arched.  The  gait  is  stooping  ;  the  ribs 
are  prominent  ;  and  the  intercostal  spaces  are  de- 


pressed.   There  is  indeed  a  general  increase  in  the 
size  of  the  chest,  usually  most  marked  at  the  upper 
part.    These  are  the  features  of  the  disease  when  it 
is  extensive.    If  partial,  or  confined  to  one  lung  or 
part  of  a  lung,  the  prominence  of  the  chest  exists 
on  one  side  only,  and  the  other  symptoms  and  signs 
are  less  marked.    The  movements  of  the  chest  in 
respiration  are  peculiar.    The  breathing  is  for  the 
most  part  superior  thoracic,  but  the  chest  is  not 
much  expanded  on  inspiration,  for  the  lungs  are 
already  inordinately  distended.    The  lower  end  of 
the  sternum  and  the  lower  ribs  are  drawn  in  during 
inspiration.      In   some   cases   during  inspiration 
there  is  marked  protrusion  of  the  abdomen.  The 
respiration  presents  other  features.    The  inspira- 
tion is  short  and  quick,  and  is  followed  by  a  pro- 
longed and  often  wheezy  expiration.  Coughing 
is  performed  feebly,  and  expectoration  is  attended 
with  difficulty.    Percussion  and  auscultation  elicit 
important  diagnostic  marks  of  the  disease.  When 
it  is  general  there  is  increased,  and  in  some  in- 
stances almost  tympanitic,  resonance  over  the  whole 
of  the  chest,  most  marked  towards  the  apices  of 
the  lungs,  and  along  their  anterior  borders ;  and 
in  partial  cases  almost  confined  to  these  spots,  or 
to  one  side.    The  precordial  region  is  generally 
resonant,  owing  to  the  distended  lungs  coming  be- 
tween the  heart  and  the  wall  of  the  chest  ;  and  the 
cardiac  impulse  can  often  be  felt  beneath  the  lower 
end  of  the  sternum.    The  respiratory  murmur  is 
faint,  and  characterised  by  peculiarities  which  a 
knowledge  of  the  anatomical  condition  of  the  lungs 
and  of  the  chest-walls  enables  us  to  explain.  The 
inspiratory  murmur  is  short,  and  is  followed  by  a 
prolonged  expiratory  murmur.    This  latter  is  unlike 
the  sound  heard  in  any  other  affection,  and  is,  in 
fact,  pathognomonic  of  emphysema.    In  some  ad- 
vanced cases  the  respiratory  sounds  are  scarcely 
audible,  if  the  bronchial  tubes  are  free  from  mucus, 
and  no  spasm  exists.    A  rdle  is  often  heard  in  em- 
physema, but  it  is  not  a  'dry  n?/*?. '    It  is  probably 
produced  in  the  finest  bronchial  tubes,  and  is  a 
modification  of  the  sub-crepitant  rdle  of  bronchitis. 
Although  valuable  in  aiding  diagnosis  when  present, 
yet,  from  its  frequent  absence  and  the  difficulty  of 
distinguishing  it  from  the  ordinary  sub-crepitant 
;-(?/(',  it  loses  much  of  its  diagnostic  import. 

Complications  and  Sequel.-e.— Bronchitis  is 
one  of  the  most  frequent  of  the  diseases  associated 
with  emphysema  of  the  lungs.  It  is  rare  for  the 
latter  affection  to  exist  for  any  length  of  time  with- 
out the  supervention  of  the  former.  Bronchitis 
presents  some  peculiarities  when  it  affects  an  emphy- 
sematous lung.  It  is  rather  the  result  of  congestion 
than  of  inflammation.  It  often  attacks  the  finer 
bronchial  tubes ;  and,  when  severe,  is  attended 
with  profuse  secretion  —  a  circumstance  which, 
coupled  with  the  fact  that  expectoration  is  less 
easily  accomplished  than  when  the  lungs  are  healthy, 
seriously  complicates  the  affection,  and  increases 
the  danger  of  death  from  asphyxia.  The  inflam- 
mation sometimes  runs  on  very  rapidly,  and  copious 
purulent  or  puriform  expectoration  occurs.  Even 
when  this  is  the  case,  an  examination  of  the  tubes 
after  death  may  reveal  but  little  vascularity  of  the 
mucous  membrane.  These  severe  bronchitic  attacks 
are  very  apt  to  be  attended  by  the  formation  of 
fibrinous  clots  in  the  heart  and  the  large  vessels 
arising  therefrom.  Bronchitis,  in  a  subacute  or 
chronic  form,  is  a  very  constant  cause  of  winter 
cough  in  emphysematous  patients. 
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Asthma,  occurring  with  greater  or  less  severity, 
is  a  frequent  attendant  on  emphysema.  The  attacks 
come  on  for  the  most  part  during  the  night,  and 
may  possibly  be  due  to  the  congestion  of  the  lungs 
which  takes  place  during  sleep,  or  when  the  Ijody 
is  long  in  the  recumbent  posture.  This  congestion 
probably  sets  up  an  irritation,  which  gives  rise  to 
reflex  spasm  of  the  bronchial  muscular  fibres. 

Secondary  affections  of  the  heart  are  constantly 
met  with  in  advanced  cases  of  emphysema.  Many 
pathologists  have  believed  that  the  right  cavities 
alone  become  affected  ;  but  more  recent  observations 
have  shown  that  the  cardiac  disease  is  not  confined 
to  one  side.  There  is,  in  extensive  emphysema,  a 
general  hypertrophy  of  the  heart,  with  dilatation  of 
all  the  cavities,  especially  of  the  ventricles.  But 
hypertrophy  is  not  the  only  change  which  takes 
place —valvular  disease  is  frequently  found.  The 
deposits  and  thickening  which  occur  about  the 
valves  are  no  doubt  secondary  to  the  changes  in  the 
muscular  walls,  and  must  be  attributed  to  the 
general  malnutrition  produced  by  the  disease.  It 
is  not  difficult  to  understand  how  it  happens  that  in 
emphysema  there  is  general  cardiac  hypertrophy. 
The  impediment  which  exists  to  the  circulation  of 
the  blood  through  the  lungs  necessarily  gives  rise 
to  an  overloaded  state  of  the  right  side  of  the  heart  ; 
hence  result  increased  action  of  the  right  cavities, 
and  hypertrophy  of  their  walls.  Again,  the  over- 
loaded state  of  the  venous  system,  and  the  conse- 
quent impediment  to  the  capillary  and  arterial  cir- 
culation, call  for  increased  action  of  the  left  ventricle; 
and  this  is  followed  by  its  dilatation  and  thickening. 
There  exists  also  another  cause,  which  probably  has 
some  influence  in  producing  this  cardiac  hypertrophy, 
namely  the  altered  position  of  the  heart.  This 
organ  is  pushed  downwards,  and  its  impulse  is  often 
felt  strongly  in  the  epigastrium.  The  position  of 
the  ventricles  is  therefore  changed,  and  the  direc- 
tion of  the  axis  of  their  cavities  is  altered  with 
reference  to  that  of  their  great  vessels.  This  must 
lead  to  emliarrassment  of  the  circulation. 

As  a  consequence  of  the  changes  in  the  heart  and 
venous  system  in  emphysema,  dropsy  often  results. 
Many  cases  go  on  for  a  long  time  without  any 
dropsical  symptoms,  while  in  others  there  is  only 
slight  cedema  of  the  legs.  In  advanced  cases,  how- 
ever, there  is  frequently  general  dropsy  complicated 
with  albuminuria. 

General  emphysema  is  attended  in  its  progress 
by  symptoms  of  cachexia  and  anxmia.  In  some 
cases  there  is  much  wasting  of  the  muscular  system, 
even  before  dropsical  effusions  occur.  F"urther,  the 
patients  often  have  a  sallow  and  anaemic  appearance, 
not  unlike  that  met  with  in  renal  and  other  serious 
organic  diseases.  There  has  been  an  impression 
that  emphysema  and  phthisis  are  incompatible 
diseases,  but  recent  researches  have  shown  that  this 
view  is  not  correct.  Indeed,  in  most  cases  of  death 
from  phthisis,  patches  of  emphysema,  involving  the 
whole  or  part  of  a  lobule,  are  met  with  ;  and  doubt- 
less have  been  produced  by  the  fits  of  coughing  so 
common  in  the  disease.  But  the  great  question  is 
whether  tubercular  deposit  ever  takes  place  in  lungs 
which  are  the  seat  of  lobar  emphysema  ;  and  this 
question  must  be  answered  in  the  affirmative, 
although  the  concurrence  of  the  two  diseases  is  un- 
common. Pneumonic  consolidation  is  very  rare  in 
an  emphysematous  lung. 

Pleurisy  not  infrequently  exists  in  connection 
with  emphysema  ;  pleuritic  adhesions  being  often 


found  after  death.  The  occurrence  of  pleurisy 
must,  however,  be  considered  as  an  accidental  cir- 
cumstance. In  the  most  extensive  cases  of  emphy- 
sema pleuritic  adhesions  may  not  be  found. 

Pathology. — When  the  disease  is  partial,  and 
has  followed  or  is  attended  by  bronchitis,  or  s  ime 
other  affection  in  which  there  has  been  violent  or 
long-standing  cough,  the  emphysema  may  be  the 
result  of  mechanical  violence,  without  pre-existing 
degeneration  of  the  lung-tissue.  When,  however, 
it  is  of  the  lobar  form,  degeneration  is  probably  the 
primary  step  in  the  affection.  The  facts  which  tend 
to  confirm  this  view  are  :  (i)  the  insidious  manner 
in  which  the  disease  sometimes  comes  on,  and  the 
development  which  it  attains,  without  any  previous 
history  of  violent  or  long-standing  cough  ;  (2)  the 
frequency  with  which  it  attacks  the  whole  of  both 
lungs  ;  and  (3)  its  hereditary  character.  The 
exact  nature  of  the  degeneration  has  not  been  satis- 
factorily made  out.  Fatty  matter  has  been  found 
in  a  few  instances,  but  not  in  all  cases.  The  de- 
generation is  probably  one  primarily  involving  the 
elastic  fibres  and  other  structures  of  the  walls  of  the 
air-sacs.  Whatever  be  the  nature  of  the  degenera- 
tion, there  can  be  no  doubt  that  lobar  emphysema 
is  a  malady  resulting  from  some  form  of  malnutrition 
of  the  lung-tissue.  There  is  reason  to  believe,  too, 
that  this  form  of  emphysema  is  sometimes  asso- 
ciated with  gout. 

Treatment. — This  must  be  referred  to  under 
two  heads,  namely  (i)  the  treatment  of  the  disease  ; 
and  (2)  that  of  the  secondary  affections,  which 
follow  or  are  associated  with  it. 

I.  Treatment  of  the  Disease. — It  can  scarcely  be 
expected  that,  when  once  perforation  and  rupture 
of  the  air-sacs  have  taken  place,  the  normal  condi- 
tion of  the  lung  can  be  restored.  But,  while  we 
admit  this,  it  is  by  no  means  implied  that  the  dis- 
ease is  beyond  control.  That  condition  of  lung- 
tissue  which  precedes  the  perforations — the  simple 
distension  of  the  air-sacs— admits  of  great  ameliora- 
tion, and  further  degenerative  changes  may  be,  if 
not  prevented,  at  least  much  retarded. 

AH  measures  which  tend  to  invigorate  the  system, 
to  give  tone  to  the  heart,  and  to  improve  the  con- 
dition of  the  blood,  should  be  resorted  to.  Among 
the  remedies  for  internal  administration  the  most 
useful  is  iron.  It  should  be  given  in  small  and  con- 
tinued doses.  Quinine  is  valuable,  as  are  also  the 
various  bitters  and  other  remedies  for  dyspepsia, 
from  which  emphysematous  patients  often  suffer. 
Cod-liver  oil  is  very  useful  in  some  cases.  Strych- 
nine has  been  recommended  with  the  view  of  im- 
proving the  tone  of  the  muscular  fibres  of  the  bron- 
chial tubes.  It  has  not  been  found  useful  in  this 
respect  ;  nor  need  we  wonder  at  this,  for  the  disease 
is  one  primarily  of  the  air-sacs,  and  not  of  the 
bronchial  tubes,  and,  if  the  muscles  of  the  latter  are 
secondarily  aflected,  it  is  rather  with  spasm  than 
paralysis.  Small  doses  of  strychnine  given  for 
dyspeptic  symptoms  may  be  useful.  In  some  cases 
iodide  of  potassium  has  apparently  been  beneficial. 
Probably  these  cases  have  been  associated  with 
gout. 

Breathing  compressed  air  has  been  strongly  advo- 
cated, and  no  doubt  it  has  afforded  in  some  cases 
decided  temporary  relief,  and  good  effects  are 
said  to  have  followed  its  use.  See  Air,  Thera- 
peutic Use  of. 

The  regulation  of  the  diet,  and  the  general 
management,  are  most  important.    The  diet  should 
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be  nourishing,  and  a  moderate  amount  of  stimulants 
should  be  allowed.  The  food  should  be  easy  of 
digestion,  and  nutritious  in  proportion  to  its  bulk. 
The  stomach  should  never  be  overloaded,  as  that 
condition  will  give  rise  to  dyspnoea.  Errors  of  diet 
must  be  avoided,  and  the  functions  of  the  bowels 
should  be  carefully  regulated.  Another  point  is  to 
give  the  lungs  as  little  work  as  possible,  and  to  let 
the  patient  breathe  a  pure  air.  AH  violent  exercise, 
or  physical  exertion  of  any  kind,  must  be  strictly 
prohibited  ;  moderate  exercise  is,  however,  to  be 
recommended.  Moderate  walking,  yachting,  car- 
riage-exercise, riding  at  a  quiet  pace  and  on  an  easy 
horse,  are  important  adjuvants  in  the  general  treat- 
ment of  emphysema.  The  condition  of  the  skin 
should  be  carefully  looked  to  ;  warm  clothing  should 
be  constantly  worn  ;  and  the  greatest  care  should  be 
taken  to  ward  off  bronchial  inflammation.  Resi- 
dence during  the  winter  in  a  warm  and  dry  climate 
is  to  be  recommended. 

2.   Treatment  of  Secondary  Affections  Among 

the  most  important  of  the  affections  secondary  to 
emphysema  is  bronchitis.  No  depressing  measures 
should  be  used  in  this  disease,  but  such  as  will  pro- 
mote expectoration,  and  check  the  secretion  of  the 
bronchial  tubes,  if,  as  is  very  frequently  the  case, 
this  be  excessive.  Ammonia,  the  various  stimu- 
lating expectorants,  and  iron  are  the  most  valuable 
remedies,  together  with  moderate  counter-irritation 
[see  Bronchi,  Diseases  of).  The  dyspnoea  attendant 
on  emphysema  admits  only  of  palliative  treatment, 
but  is  often  greatly  improved  by  the  observance  of 
the  rules  laid  down  for  the  general  management  of  the 
disease.  The  dyspnoea  is  always  increased  by  the 
presence  of  bronchitis  ;  by  the  stomach  or  bowels 
being  overloaded  ;  and  by  the  general  over-disten- 
sion of  the  venous  system,  which  necessarily  ensues 
as  a  consequence  of  the  impediment  to  the  flow  of 
blood  through  the  lungs.  Care  should  be  taken  to 
prevent  any  flatulent  distension  of  the  stomach  or  in- 
testines, and  to  keep  up  a  good  action  of  the  bowels, 
liver,  and  kidneys.  For  the  relief  of  the  asthma 
which  frequently  exists  in  connection  with  emphy- 
sema, full  doses  of  iodide  of  potassium  are  often 
useful.  Stramonium  may  also  be  smoked,  and 
other  measures  beneficial  in  ordinary  spasmodic 
asthma  may  be  tried  {see  Asthma).  In  reference 
to  the  treatment  of  the  dropsical  symptoms,  which 
follow  as  a  secondary  consequence  of  emphysema, 
the  reader  is  referred  to  the  articles  Dropsy  ;  and 
Heart,  Dilatation  of. 

B.  Interlobular  Emphysema.— This  condi- 
tion, in  which  the  excess  of  air  in  the  lungs  is 
contained,  not  in  the  air-sacs  and  alveoli,  but  in  the 
connective  tissue  between  the  lobules,  is  described 
under  the  head  of  Emphysema,  Subcutaneous, 
to  which  article  the  reader  is  referred. 

A.  T.  H.  Waters. 
T.  R.  Bradshaw. 

LUNGS,  Gangrene  of.— Synon.  :  Fr.  Gan- 
grene dti  Pou?jion  ;  Ger.  Lungenbrand. 

Definition. — Death  of  a  portion  of  the  substance 
of  the  lungs. 

Gangrene  of  the  lungs  is  of  two  kinds,  namely, 
( I )  dffitsed,  in  which  the  whole  of  one  lobe  or  lung 
Is  affected  ;  and  (2)  circtimscrihed,  in  which  a  por- 
tion only  of  a  lobe  undergoes  gangrenous  change. 

yETlOLOGY.  —  Gangrene  is  sometimes  a  result  of 
acute  pneumonia,  or  of  the  local  action  of  other 
toxins.    It  has  been  known  to  follow  the  inhalation 


of  noxious  gases.  Its  occurrence  is  favoured  by 
extreme  constitutional  depression,  or  by  pressure 
interfering  with  the  circulation  and  nutrition  of  the 
lung.  An  aneurysm  or  mediastinal  growth,  pressing 
upon  the  main  arterial,  venous,  and  nervous  trunks 
at  the  root  of  the  lung,  is  perhaps  the  most  common 
antecedent  of  diffused  gangrene  ;  whereas  the  more 
circumscribed  form  of  the  disease  is  a  sequela  of 
acute  and  limited  pneumonia,  cancer,  bronchiectasis, 
or  rapid  phthisis  in  a  debilitated  subject.  In  pul- 
monary apoplexy  and  other  operations  on  the  mouth 
septic  infection  may  lead  to  gangrene,  the  gangrene 
being  limited  to  the  portion  of  lung  involved  in  the 
original  extravasation  of  blood.  I'neumonia  caused 
by  a  foreign  body  in  the  air-passages  is  apt  to  run  on 
to  gangrene.  The  diffused  gangrene  that  occurs  in 
drunkards  and  lunatics,  in  measles,  small-pox,  and 
typhus,  evidences  excessive  nerve-prostration  and 
loss  of  nutritive  power.  In  children,  gangrene  of 
the  lung  sometimes  follows  cancrum  oris,  as  well  as 
the  eruptive  fevers. 

Anatomical  Characters. — The  colour  of  a 
gangrenous  lung  is  dark,  dirty  olive,  or  greenish- 
brown.  It  is  moist  or  even  wet  ;  and  either  of  the 
consistence  of  engorged  lung,  or  softer  and  more 
diffluent.  The  odour  is  that  of  external  gangrene 
or  decomposed  flesh,  and  is  distinctive  during  life, 
rendering  the  room  in  which  the  patient  lies  horribly 
offensive.  When  scattered  patches  of  gangrene 
occur,  there  is  often  in  one  part  a  solid  mass  of 
greenish  lung-tissue,  and  in  another  a  central 
sloughy  or  gangrenous  cavity,  surrounded  by  a  broad 
rim  of  soft  infiltrated  lung.  The  seat  of  circum- 
scribed gangrene  is  usually  the  periphery  of  the 
lung  and  the  lower  lobes.  If  a  bronchus  open  into 
the  gangrenous  patch,  inflammation  of  the  bronchial 
membrane  is  set  up.  In  rare  cases  the  pleura  is  in- 
volved, and  pyo-pneumothorax  is  induced.  .Some- 
times the  pulmonary  arteries  are  found  plugged, 
and  more  often  the  bronchial  arteries.  In  those 
rare  cases  in  which  recovery  takes  place,  interstitial 
pneumonia  is  set  up,  leading  to  encapsulation  of 
the  gangrenous  spot  ;  the  sloughs  are  ejected  ;  and 
cicatrisation  follows,  as  in  pulmonary  alsscess.  See 
Lung,  Abscess  of. 

In  diffuse  gangrene  the  whole  of  one  lung  is 
sometimes  involved.  The  pulmonary  tissue  is  then 
converted  into  a  black  putrid  substance,  saturated 
with  blackish  purulent  fluid  ;  or  the  gangrenous  part 
merges  gradually  into  oedematous  or  hepatised 
tissue. 

Embolism,  arising  from  the  introduction  of  septic 
matter  into  the  veins,  and  leading  to  abscess  in 
various  organs,  may  follow  either  form  of  gangrene. 
Secondary  gangrenous  change  is  frequently  met 
with  in  other  parts  of  the  same  or  in  the  opposite 
lung. 

Symptoms. — It  is  seldom  possible  to  diagnose 
gangrene  of  the  lung  until  the  purulent  discharge 
reaches  a  bronchus  and  is  ejected.  Then  the  sputa 
are  found  to  separate  speedily  into  layers — a  super- 
ficial froth,  a  liquid  middle  layer,  and  a  lower  sedi- 
ment. The  smell  of  the  sputa  and  breath  is  ex- 
cessively foetid.  The  dyspncea  and  prostration  are 
usually  great.  The  physical  signs  are  those  of 
softening  and  excavation,  percussion  being  either 
dull  or  tympanitic,  and  loose  crepitation  being  soon 
replaced  by  gurgling  and  perhaps  amphoric  breathing. 
The  passage  of  the  circumscribed  into  the  diffused 
form  may  be  traced  by  watching  the  physical  signs. 

Diagnosis. — Suppurative  ulceration  of  the  bron- 
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chial  cartilages  gives  rise  to  great  fcetor  of  breath. 
Sometimes  a  gangrenous  odour  in  the  breath  occurs 
when  the  putrefactive  change  is  limited  to  the  secre- 
tions ;  and  it  may  be  present  also  in  pyo-pneumo- 
thorax  with  internal  fistula.  These  several  diseases 
must  be  excluded  by  a  careful  estimation  of  the 
history  and  the  physical  signs.    See  Breath,  The. 

Prognosis. — The  prognosis  of  pulmonary  gan- 
grene is  hopeless  in  the  diffused  form  ;  and  is  doubt- 
ful, even  when  the  symptoms  or  signs  point  to  a 
limitation  of  the  mischief 

Treatment. — Every  attempt  must  be  made  to 
support  the  strength  by  nourishing  food  and  stimu- 
lants ;  bark  and  ammonia,  quinine  and  acids,  iron 
and  cod-liver  oil  being  indicated.  The  inhalation 
of  creosote  or  carbolic  acid  in  spray  may  be  tried, 
or  of  turpentine  on  hot  water  (p.  745). 

When  a  gangrenous  abscess  of  the  lung  exists, 
and  it  is  evident  that  the  passage  of  foetid  matters 
through  the  bronchi  is  setting  up  dangerous  irrita- 
tion, leading  to  exhausting  discharge,  or  threatening 
to  poison  the  system,  the  question  of  draining  the 
gangrenous  cavity  should  be  entertained.  The  in- 
troduction of  a  drainage-tube  sometimes  affords  im- 
mediate relief  in  such  cases.  The  fretor  of  breath 
ceases  ;  the  offensive  secretions,  being  no  longer 
locked  up  in  the  lung,  lose  their  putrescent  cha- 
racter ;  and  the  relief  to  the  constitution  is  great. 
An  accurate  diagnosis  is  in  such  cases  essential,  the 
danger  of  the  operation  being  somewhat  enhanced 
if  the  abscess  is  at  a  distance  from  the  chest-wall, 
and  if  the  lung  is  not  adherent  to  the  costal  pleura. 
For  a  detailed  account  of  the  necessary  operation 
sec  Lung,  Abscess  of. 

Besides  the  general  treatment  which  co-existing 
disease  may  require,  special  attention  must  be  given 
to  the  removal  of  the  gangrenous  odour  from  the 
atmosphere  of  the  room,  from  the  sputa,  and  from 
the  patient,  who  is  apt  to  exhale  from  the  skin  a 
similar  odour  to  that  given  off  in  the  breath.  Sul- 
phurous acid,  carbolic  acid,  or  chlorinated  lime 
fiillils  the  first  indication  ;  Condy  s  fluid  the  second  ; 
and  the  latter  may  also,  when  diluted,  form  a  useful 
wash  or  gargle.     Si\'  INHALATIONS. 

E.  Symes  Thompson. 

LUNGS,  Haemorrhage  into.— Synon.  :  Ex- 
travasation of  Blood  into  the  Lungs  ;  Pulmonary 
Apoplexy  ;  Fr.  Hemorrhagic  du  Poiimon  ;  Ger. 
Lungcjihhitung. 

yETiOLOGY  AND  PATHOLOGY.  —  In  the  article 
IT.liMORRHAGE  will  be  found  enumerated  the  causes 
which  lead  to  pulmonary  hcemorrhage.  In  the 
present  article  only  those  extravasations  of  blood 
into  the  lungs  are  included  which  do  not  depend 
upon  direct  injury  to  the  organ,  or  upon  exposure 
and  rupture  of  vessels  in  the  course  of  destructive 
disease  affecting  it. 

Hemorrhage  into  the  substance  of  the  lungs  may 
be  diffuse,  /luncti/oriii,  or  circuuiscribed. 

(1)  Diffuse  pulmonary  apoplexy. — The  diffuse 
extravasation  of  blood  into  the  lungs  is  an  extremely 
rare  condition.  Some  cases  have  been  recorded, 
however,  in  v/hich  it  has  arisen  from  primary  disease 
of  a  branch  of  the  pulmonary  artery.  The  lung- 
tissue  is  Ijroken  down  by  the  haemorrhage  into  it  ; 
and  the  patient  soon  succumbs. 

(2)  Piincliforin  lucmorrliagc,  and  (3)  ciriiim- 
sen/ed  or  nodular  pulmonary  apoplexy,  are  not  of 
uncommon  occurrence,  and  are  attendant  upon  the 
■■ame  morljid  conditions  of  the  lung.     Mitral  disease 


—  mitral  stenosis  especially,  but  also  mitral  regurgi- 
tation —  is  the  chief  remote  cause  of  these  two  forms 
of  pulmonary  apoplexy. 

In  the  so-called  '  ha:morrhagic  diseases  of  the 
blood,'  punctiform  hjemorrhage  in  the  lungs  is  pos- 
sible ;  but  petechia  more  frequently  aftect  the 
pleural  surface  or  bronchial  mucous  membrane  (see 
II.lCMORRilAGE).  Mechanical  congestion  of  the 
lungs,  from  the  above-mentioned  forms  of  heart- 
disease,  is  by  far  the  most  common  condition  upon 
which  this  minute  and  interstitial  form  of  hemor- 
rhage supervenes,  giving  rise  to  no  additional  sym- 
ptoms, but  causing  considerable  and  peculiar  pig- 
mentation of  the  lung.  The  interstitially  thickened 
lungs  acquire  a  brownish  tint,  from  the  absorption 
of  the  blood-spots,  leaving  hcematin  behind  ;  and 
the  appearance  has  given  rise  to  the  term  broiuii 
induration  of  the  lungs.  See  Lungs,  Hyperitniia 
of. 

Nodular  or  circumscrib^-d  pulmonary  apoplexy  is 
often  associated  with  the  petechial  hremorrhage  just 
described,  and,  like  it,  mostly  supervenes  upon  the 
mechanical  congestion  of  the  lungs  arising  from 
heart-disease.  There  are  two  ways  in  which  this 
form  of  haemorrhage  may  be  produced.  The  first 
way  is  by  rupture  of  capillaries  or  small  veins 
under  the  heightened  pressure  of  the  pulmonary 
circulation.  i\n  effusion  of  blood  thus  occurs,  which 
fills  up  one  or  more  lobules,  and  coagulates  to  form 
the  dark  firm  consolidations  so  characteristic  of  the 
lesion.  Or  a  branch  of  the  pulmonary  artery  be- 
comes obstructed  by  an  embolus,  for  instance,  by  a 
fragment  of  coagulum  conveyed  from  the  right 
auricle,  or  from  one  of  the  systemic  veins  (phlebitis, 
varicose  veins)  ;  and  its  territory  becomes  at  once 
filled  with  extravasated  blood.    See  Embolism. 

Anatomical  Characters. — A  lung  that  is  the 
seat  of  this  form  of  haemorrhage  is  usually  tough- 
ened and  heavy.  Some  hard,  and  more  or  less 
square,  flat  surfaces  may  be  felt  and  seen  raised 
above  the  general  surface  of  the  lung,  which  has 
shrunk  below  their  level.  The  pleura  covering 
such  patches  is  darkened  in  colour,  and  presents 
flakes  or  granulations  of  lymph,  impairing  its  trans- 
lucency  and  smoothness.  On  making  a  vertical 
section  through  one  of  the  surfaces,  it  is  found  to 
form  the  base  of  a  more  or  less  conical  mass,  which 
has  a  firm  section  like  damson-cheese,  and  is  sharply 
defined  from  the  surrounding  tissue.  In  its  axis  is 
seen  a  branch  of  the  pulmonary  artery,  occupied  by 
partially  altered  clot.  There  is  usually  some  stain- 
ing of  the  pulmonary  tissue  immediately  surround- 
ing the  apoplectic  nodule,  from  imbibition.  Such 
hemorrhagic  nodules  vary  greatly  in  number  and 
size  ;  there  are  usually  several  in  each  lung,  of 
about  the  size  of  a  walnut ;  but  one  may  occupy  a 
whole  lobe.  They  also  vary  in  appearance  accord- 
ing to  the  date  of  their  occurrence  ;  their  colour,  at 
first  that  of  dark  blood-clot,  passes  through  pale 
chocolate  to  yellowish-red  or  pale  yellow,  as  the 
colouring  matter  becomes  gradually  absorbed.  The 
whole  extravasation  may  be  graduallyand  completely 
absorbed,  leaving  the  restored  lung  but  little 
damaged  ;  or  a  shrunken  fibrinous  deposit  or  blood- 
cyst,  with  surrounding  induration,  more  rarely  a 
calcareous  centre,  may  mark  the  site  of  former 
hemorrhage.  It  should  be  added  that  these  extra- 
vasations, although  generally  near  the  pleural  surface 
of  the  lung,  are  not  always  so,  but  may  occur  deeply 
in  its  substance  ;  they  occur  more  frequently  in  the 
right  luTig,  and  general!)'  in  the  upper  lobe. 
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Symptoms. — Amid  the  symptoms  attendant  upon 
the  conditions  leading  to  pulmonary  apoplexy,  it  is 
difficult  to  single  out  any  diagnostic  of  this  special 
lesion.  An  e,xacerl)ation  of  dyspnoea  already  terrible 
enough,  or  a  sudden  failure  of  pulse,  may  perhaps 
be  noted.  Dark  scanty  hremoptysis  is,  however, 
the  pathognomonic  sign,  the  frothy  mucous  expec- 
toration containing  some  streaks,  or  small  clots,  of 
dark  coagulated  blood.  Some  circumscribed  patches 
of  dulness,  with  bronchial  breathing  and  neighbour- 
ing crepitation,  may  perhaps  be  made  out,  especially 
in  the  mammary  and  mid-axillary  regions. 

Prognosis  and  Trea'iment. — These  lesions 
are  among  those  which  often  close  the  scene  in  the 
heart-disease  to  which  they  are  accessory  ;  and  are 
therefore  irremediable.  Sometimes  when,  from 
any  cause,  their  occurrence  appears  to  have  been 
hurried  forward  ;  when  the  lividity  is  great,  the 
dyspnoea  urgent,  and  yet  the  disease  is  not  of  long 
duration  ;  wet-cupping  or  bleeding  from  the  arm 
will  certainly  give  temporary  relief,  and  perhaps 
avert  immediate  danger. 

R.  Douglas  Powell. 

LUNGS,  Hydatids  of. -Synon.  :  Fr.  Kystes 
Hydatupies  dii  Pounion  ;  Ger.  Liingenechinococctis. 

Dep'inition. — A  disease  due  to  the  presence  of 
hydatids  in  the  lungs. 

^■Etiology. — Hydatid  cysts  in  the  lungs  rarely 
occur  in  this  country  as  a  primary  disease  of  these 
organs,  but  they  are  not  infrequently  met  with  as 
an  extension  of  disease  from  the  liver. 

In  Australia,  where  the  affection  is  very  common, 
it  is  sometimes  met  with  in  the  lung  without  any 
other  organs  being  affected.  Of  lOO  cases,  the  liver 
was  the  organ  affected  in  70,  the  lung  in  12. 

Anatomical  Characters. —  Single  sacs  or 
acephalocysts  (p.  46i)are  byfarmost  usual,  varying 
in  size  from  a  pigeon's  egg  to  a  man's  fist.  Some- 
times the  upper  and  sometimes  the  lower  lobes  are 
the  seat  of  the  cysts. 

If  the  parent-sac  be  destroyed  by  inflammation 
and  consequent  suppuration,  a  communication  is 
established  between  the  cavity  and  the  bronchi, 
through  which  the  daughter-cysts  may  be  ejected. 
Not  infrequently  the  pulmonary  sac  communicates 
■with  a  similar  sac  in  the  liver.  It  is  natural  to  infer 
an  such  cases  that  the  disease  originated  in  the  liver. 
Indeed,  it  has  been  staled  that  primary  hydatid  of 
the  lung  is  unkown. 

Symptoms  and  Physical  Signs. — Hydatids 
may  exist  in  the  lung  for  a  considerable  time  without 
giving  rise  to  any  noticeable  symptoms  ;  but  as  the 
tumour  enlarges  and  presses  upon  the  surrounding 
tissues,  hemoptysis  occurs,  as  also  bronchitis,  pneu- 
monia, or  even  gangrene.  Sometimes  the  cysts 
perforate  the  pleura  and  cause  pneumothorax. 

If  the  site  of  the  tumour  be  superficial,  altered 
breath-sounds  and  percussion-note  may  be  observed  ; 
but  if  it  be  deeply  seated,  the  physical  signs  may 
•escape  detection.  If  bronchitis  or  pneumonia  be 
set  up,  the  signs  and  symptoms  of  these  disorders 
mask  those  of  the  originating  disease.  Often  the 
symptoms  are  like  those  of  rapid  phthisis,  namely, 
cough,  muco-purulent  expectoration,  hajmoptysis, 
night-sweats,  and  emaciation.  The  meaning  of 
these  symptoms  is  apparently  confirmed  by  the 
physical  signs,  namely,  dulness  on  percussion  ; 
absence  of  breath-sounds,  or  prolonged  expiratory 
murmur  ;  and,  when  the  cysts  burst,  gurgling  and 
pectoriloquy.    Unless  the  daughter-cysts  or  hook- 


lets  are  expectorated,  there  is  nothing  to  point  un- 
mistakably to  the  nature  of  the  disease.  When  per- 
foration of  the  diaphragm  occurs,  hepatic  symptoms 
or  those  of  pleurisy  supervene.  The  patient  looks 
anxious  ;  the  features  are  collapsed  ;  the  skin  is 
clammy  and  livid  ;  the  extremities  are  cold  ;  inces- 
sant paroxysmal  cough  occurs,  with  vomiting  ;  and 
by  degrees  sallowness  and  jaundice  make  their 
appearance.  Symptoms  of  acute  pneumonia  may 
occur — of  consolidation,  followed  by  excavation  ; 
the  expectoration  being  at  first  rusty,  then  bile- 
tinged,  muco-purulent,  and  foetid,  and  containing, 
besides  shreds  of  lung-tissue,  entire  cysts  or  portions 
of  them. 

Diagnosis. — It  may  be  difficult  to  distinguish  a 
large  h3'datid  cyst  from  pleuritic  effusion,  as  the 
lung  may  be  displaced,  the  chest  bulges,  and  the 
intercostal  spaces  become  prominent  and  fluctuat- 
ing. The  rounded  outline  of  the  dull  space,  the 
absence  of  acute  symptoms,  the  history  of  gradual 
onset,  the  absence  of  Kgophony  and  of  alteration  of 
physical  signs  on  change  of  posture,  will  guide  the 
decision  ;  and  an  exploratory  puncture,  which  gives 
exit  to  a  clear  saline  non-albuminous  fluid,  con- 
taining possibly  hooklets  or  fragments  of  cysts,  will 
confirm  the  diagnosis.  The  conduction  of  the 
heart-sounds  and  impulse,  and  the  tense  unyielding 
condition  of  the  bulged  side  on  palpation,  may  lead 
to  the  suspicion  of  mediastinal  tumour  ;  but  in  the 
case  of  hyatids  there  is  seldom  any  visible  venous 
engorgement,  or  laryngeal  or  oesophageal  pressure- 
sign,  as  in  aneurysmal  or  other  mediastinal  growths. 
There  is,  moreover,  generally  a  freedom  from 
cachexia  or  constitutional  disturbance.  In  circum- 
scribed abscess  the  neighbouring  lung  is  rarely  so 
free  from  disease  as  in  hydatid. 

Prognosis. — Although  the  symptoms  may  be  so 
severe  as  to  threaten  immediate  death  from  suffoca- 
tion, recovery  occurs  in  at  least  half  the  cases  in 
which  hydatid  disease  begins  in  the  lung,  and  one 
third  of  those  in  which  it  spreads  from  the  liver. 
If  the  cyst  is  allowed  to  burst  of  itself,  recovery  takes 
place  in  from  30  to  40  per  cent,  of  cases.  But  the 
mortality  is  greatly  reduced  by  early  operation. 

Treatment. — The  surgical  treatment  of  hydatid 
of  the  lung  should  be  undertaken  as  soon  as  the 
disease  is  diagnosed  because  the  risks  involved  in 
delay  are  greater  than  those  dependent  on  surgical 
interference.  If  left  untreated  the  patient  is  liable 
to  (I)  suffocation  from  rupture  of  the  cyst  into  a 
bronchus  ;  or  (2)  a  probably  incurable  hydro-pneu- 
mothorax  from  rupture  of  the  pleura.  It  is  seldom 
permissible  to  aspirate  a  pulmonary  hydatid  which 
has  not  suppurated,  because  this  procedure  has  more 
than  once  been  followed  by  the  simultaneous  rupture 
of  the  cyst  into  a  large  bronchus,  and  the  consequent 
suffocation  of  the  patient  from  the  rapid  flow  of 
large  quantities  of  hydatid  fluid  into  the  air-pas- 
sages. The  position  of  the  cyst  having  been  local- 
ised a  free  opening  should  be  made  by  removing 
two  or  three  inches  of  two  or  possibly  three  ribs, 
great  care  being  taken  not  to  open  the  pleura. 
Fully  curved  needles  threaded  with  silk  or  catgut 
should  then  be  passed  through  the  pleura  into  the 
subjacent  lung  in  a  continuous  series  round  the 
margin  of  the  circle  of  pleura  exposed.  It  is  possible 
if  the  cyst  be  thin  that  the  sutures  may  cut  through 
and  the  fluid  may  leak  out  alongside  them,  but  this 
does  not  involve  any  serious  risk,  whereas  opening 
the  pleural  cavity  without  thus  stitching  up  the  lung 
may  result  in  the  production  of  a  pneumothorax. 
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If  the  cyst  be  old  and  thick-walled  there  is  no  chance 
of  this  happening,  nor  would  it  occur  if  lung-tissue 
intervene  between  the  hydatid  and  the  surface.  As 
soon  as  the  cyst  or  the  lung  is  fixed  to  the  parietal 
pleura  it  may  be  opened  by  a  free  incision  and 
drained  like  any  other  pulmonary  abscess.  This 
treatment  is  especially  applicable  to  those  cases  in 
which  suppuration  has  occurred.  Convalescence  is 
likely  to  be  slow.  The  operation  may,  if  desired, 
be  performed  in  two  stages. 

It  must  be  remembered  that  hydatids  of  the  lung 
are  not  infrequently  multiple,  and  that  at  least  in 
the  experience  of  one  of  the  present  writers  (R.  J.  G. ) 
it  is  not  very  unusual  for  tuberculosis  to  occur  in  a 
lung  which  has  been  operated  on  for  hydatids. 

E.  Symes  Thompson. 

R.  J.  GODLEE. 

LUNGS,  Hyperaemia  of.  Passive. — Passive 
hypenemia  of  the  lungs  may  be  conveniently  divided 
into  two  varieties  :  (i)  that  occurring  in  debilitated 
subjects  and  due  to  general  causes  (Hypostatic  Con- 
gestion) ;  and  (2)  that  resulting  from  obvious 
mechanical  obstruction,  such  as  mitral  stenosis 
(Mtclianical  Cvni^estion),  and  leading  to  Brown 
Induration. 

Hypostatic  Congestion.— ,4iTioLOGY. — Pas- 
sive or  hypostatic  congestion  of  the  lung  afiects  the 
most  dependent  parts.  Failure  of  heart-power  and 
dilatation  of  the  pulmonary  capillaries  are  the  chief 
causes  of  this  condition.  In  states  of  exhaustion 
from  low  fevers,  especially  typhus  and  typhoid  ; 
after  severe  surgical  operations  ;  in  extreme  old 
age  ;  or  towards  the  end  of  prostrating  illness,  this 
failure  of  heart-power,  and  consequent  stagna- 
tion of  blood  in  the  lower  parts  of  the  lung,  usually 
the  bases,  is  apt  to  supervene,  and  is  one  of  the 
common  modes  of  death.  An  altered  condition  of 
the  blood,  due  to  the  presence  of  toxins,  is  possibly 
a  contributing  cause  of  hypostatic  congestion.  The 
site  of  the  congestion  is  largely  influenced  by  gravi- 
tation. 

Anatomical  Characters. — Passive  hyperemia 
almost  always  affects  the  bases  of  both  lungs, 
although  often  not  in  an  equal  degree,  the  difference 
depending  mainly  upon  the  position  of  the  patient 
during  the  last  days  of  life.  The  affected  lung  is 
dark-coloured,  and  engorged  with  dark  lilood.  Its 
tissue  is  more  or  less  deeply  stained  with  blood, 
(edematous,  and  is  less  crepitant  than  natural,  tear- 
ing also  more  readily  than  natural  under  the  pres- 
sure of  the  finger.  If  thoroughly  washed,  however, 
in  a  gentle  stream  of  water,  the  lung-texture  will  be 
found  to  be  but  little  altered.  This  condition  very 
readily  passes  into  a  low  form  of  pneumonia,  and 
thus  portions  of  the  lung  may  be  found  consolidated, 
having  much  the  appearance  and  consistence  on 
section  of  a  congested  spleen  (splenification,  hypo- 
static pneumonia).  The  bronchial  tubes  and  pleura 
are  affected  by  post-moiiei/i  staining. 

Symptoms. — The  symptoms  of  this  form  of  con- 
gestion of  the  lungs  are  lividity,  especially  of  the  lips 
and  extremities  ;  and  quickened  shallow  breathing  ; 
superadded  to  those'  of  extreme  prostration.  Dul- 
ness  on  percussion,  with  enfeebled  breathing  and 
moist  crepitant  rtlte,  due  to  oedema,  are  found  over 
the  bases  of  both  lungs,  but  in  greatest  extent 
on  that  side  to  which  the  patient  has  been  in- 
clining. 

Treatment. — The  treatment  consists  in  vigor- 
ously supporting  the  patient  by  alcoholic  stimulants 


frequently  administered,  and  with  nutritious  food. 
Nutritive  enemata  are  often  of  great  value.  In  all 
exhausting  diseases  this  condition  should  be  antici- 
pated, and  warded  off  if  possible  by  timely  support 
and  stimulants,  and  by  frequently  turning  the  patient 
from  one  side  to  the  other.  Of  medicines,  ammonia, 
ether,  strychnine,  bark,  quinine,  and  oxygen-inhala- 
tions are  of  the  greatest  value. 

Mechanical  Congestion. — Etiology.  —  The 
obstruction  may  be  at  the  mitral  orifice,  as  in  mitral 
stenosis  or  regurgitation  ;  or  in  the  left  ventricle, 
when  this  cavity  is  dilated  and  imperfectly  emptied, 
as  in  the  advanced  stages  of  constrictive  or  re- 
gurgitant aortic  disease.  Whether  there  be  an 
absolute  narrowing  of  the  blood-channel  between 
the  pulmonary  and  systemic  circulations  -  that  is,  at 
the  mitral  orifice  or  at  the  commencement  of  the 
aorta  ;  or  whether,  from  enlargement  of  the  mitral 
orifice  or  from  disease  or  injury  of  its  valve,  regurgi- 
tation be  permitted,  so  that  each  contraction  of  the 
right  ventricle  is  met  and  opposed,  more  or  less,  by 
a  counter-rush  of  blood  from  the  left  ventricle  -  in 
any  case,  and  still  more  in  the  combination  of  two 
or  more  of  these  causes,  it  is  clear  that  the  pulmo- 
nary circulation  can  only  go  on  at  an  increased 
pressure  by  the  contraction  of  the  right  ventricle 
becoming  more  vigorous;  and  that  hypera;niia  must 
result  from  the  damming  back  of  the  blood  through 
the  pulmonary  veins. 

Of  the  causes  named,  mitral  constriction  is  that 
which  leads  most  readily  to  obstructive  hyperaemia 
of  the  lungs. 

Anatomicat^  Characters.  —  Obstructive  hy- 
peremia affects  the  whole  of  both  lungs.  The 
result  of  the  heightened  blood-pressure  from  in- 
creased force  of  injection  into  the  lungs,  to  over- 
come an  impediment  to  the  escape  of  blood  from 
them,  is  most  felt  in  the  pulmonary  capillaries. 
These  capillaries  gradually  become  lengthened,  tor- 
tuous, and  dilated  even  to  three  times  their  normal 
dimensions  ;  the  fibrous  tissue  is  increased  ;  the 
thickened  and  tortuous  capillaries  intrude  upon  the 
air-spaces  ;  and  the  elasticity  of  the  lungs  is 
diminished.  Sometimes  minute  haemorrhages  take 
place  into  the  parenchyma  of  the  lung  ;  sometimes 
larger  escapes  of  blood  fill  the  alveoli  of  circum- 
scribed patches  (piilinonaiy  apoplexy).  The  total 
result  of  the  intimate  changes  described  is  a  uni- 
form increase  in  the  size  and  weight  of  the  lungs, 
with  an  increased  density  and  toughness.  On  sec- 
tion, the  lungs  are  found  to  be  more  pigmented  and 
solid-looking  than  natural,  sometimes  of  a  brownish 
hue  (Itro-t'i!  induration)  ;  they  are,  however,  crepi- 
tant throughout,  except  here  and  there,  where  they 
may  present  fibrous  foci  or  firm,  dark,  damson- 
cheese-like  patches,  fading  to  brown-red,  repre- 
senting various  results  and  stages  of  haemorrhage. 
There  may  be  some  oedema  present.  The  pulmo- 
nary arteries  and  veins  are  enlarged  and  congested  ; 
and  the  bronchial  mucous  membrane  is  usually  the 
seat  of  chronic  catarrh.  Patches  of  atheroma  are 
frequently  to  be  seen  in  the  larger  branches  of  the 
pulmonary  artery. 

Symptoms.  —  Dyspnoea  and  cough,  both  brought 
on  or  increased  by  efl'ort,  with  palpitation,  and 
oppression  or  tightness,  usually  referred  to  the  epi- 
gastrium, are  the  most  constant  symptoms  of  ob- 
structive hypera'mia  of  the  lungs.  Patients  suffering 
from  this  condition  have  repeated  attacks  of  bron- 
chial catarrh,  and  hremoptysis  is  of  common  occur- 
rence.   The  hwmoptysis  may  be  considerable,  but 
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more  usually  the  expectoration  is  strealced  with 
blood  or  contains  small  dark  coagula. 

This  form  of  hyperaemia  commonly  occurs  before 
middle  life,  during  the  usual  period  of  mitral  heart- 
disease.  The  signs  of  heart-disease,  and  most  often 
of  constriction  of  the  mitral  valve,  are  present. 
The  subjects  of  this  affection  are  often  undersized 
and  badly  nourished  :  the  pigeon-breasted  type  of 
chest  being  common,  especially  in  those  cases  in 
which  the  disease  manifests  itself  early  in  life.  A 
small,  frequent  pulse  ;  more  or  less  lividity  of  lips  ; 
and  other  signs  and  symptoms  of  the  cardiac  disease, 
of  which  the  pulmonary  condition  is  the  conse- 
quence, are  to  be  observed.  A  fine  inspiratory 
crepitant  rale  over  the  lungs  may  be  heard.  During 
the  repeated  bronchial  catarrhs,  with  increased  puL- 
monary  hyperemia,  to  which  such  patients  are 
especially  prone,  all  symptoms  are  much  aggra- 
vated. 

Diagnosis.  —The  existence  of  obstructive  heart- 
disease  suggests  the  presence  of  corresponding  hy- 
pen^mia  of  the  lungs.  The  fine  crepitant  r&le  and 
the  hjemorrbagic  symptoms  and  signs  more  posi- 
tively point  in  the  same  direction. 

Prognosis.  —  The  prognosis  rests  chiefly  upon  the 
heart-condition  present.  Increasing  frequency  of 
catarrhal  complications,  and  especially  of  hemo- 
ptysis, shows  the  turning  of  the  balance  against  the 
patient.  The  condition  may  in  favourable  cases 
continue  for  years,  especially  when  dependent  upon 
simple  constriction  of  the  mitral  valve. 

Treatment. — The  treatment  is  essentially  that 
of  the  heart-disease ;  with  the  avoidance  of  all 
causes  which  quicken  respiration,  and  which  tend 
to  produce  catarrhs,  to  which  these  patients  are  so 
especially  prone.  R.  Douglas  Powell. 

LUNGS,  Hypertrophy  of.— This  term  is 
applied  to  enlargement  of  the  lungs  with  increased 
functional  power,  met  with  as  a  compensatory 
affection  of  one  lung,  or  of  a  portion  of  one  lung, 
to  make  up  for  more  or  less  loss  of  pulmonary  tissue 
by  disease. 

The  dimensions  of  the  enlarged  part  will  be 
shown  by  an  extension  of  the  normal  physical  signs. 
In  this  way  the  change  can  be  distinguished  from 
that  occurring  in  emphysema. 

LUNGS,  Induration  of. — See  Lungs,  Inflam- 
mation of;  and  Passive  Hypertemia  of. 

LUNGS,  Infarction  of. — See  Lungs,  Hasmor- 
rhage  into. 

LUNGS,  Infiltrations  of.— 6tv  Pneumo- 
coniosis. 

LUNGS,  Inflammation  of. — Synon.  :  Pneu- 
monia ;  Fr.  Pnciimoiie  ;  Ger.  Ltingenentziin- 
diing. 

Definition. — The  term  'pneumonia'  has  been 
employed  simply  to  designate  inflammation  of  the 
lung-tissue.  Inflammatory  processes  in  the  lungs, 
however,  occur  under  such  diverse  circumstances, 
and  are  accompanied  by  such  diverse  clinical  phe- 
nomena and  histological  changes,  that  '  pneumonia  ' 
used  in  this  sense  includes  widely  difl'erent  diseases. 

Varieties. — Pneumonias  are  divisible  into  the 
following  varieties:  A.  Acute  Pneumonia,  in- 
cluding secondary  pnetiDioiiia ;  B.  Broncho-, 
Catarrhal,  or  Lobular  Pneumonia;  and  C. 
Chronic  or  Interstitial  Pneumonia.    In  ad- 


dition to  these  there  are  those  pulmonary  inflam- 
mations which  lead  to  the  formation  of  abscess. 

There  are  certain  other  forms  of  lung-consolida- 
tion which  have  sometimes  been  described  as 
pneumonic,  but  which  are,  for  the  most  part, 
non-inflammatory  in  their  nature,  and  will,  there- 
fore, be  only  briefly  alluded  to  in  the  present  article. 
These  are :  ( l )  that  condition  of  collapse  and 
hyperemia,  mainly  due  to  weak  inspiratory  power, 
feeble  circulation,  and  gravitation,  which  is  so  com- 
mon in  the  more  dependent  portions  of  the  lungs  in 
many  acute  and  chronic  diseases.  (2)  Consolida- 
tions of  the  lung  resulting  from  mechanical  conges- 
tion and  embolism,  such  as  are  met  with  in  certain 
diseases  of  the  heart. 

The  several  varieties  of  pulmonary  inflammation 
must  now  be  considered  separately. 

Pulmonary  abscess  is  separately  described.  See 
Lung,  Abscess  of. 

A.  Acute  Pneumonia. — Synon.  :  Fr.  Pneu- 
monie  AigK'e  ;  Ger.  Croiipdse  Pnetimonie. — This  is 
pneumonia  par  excellence.  It  is  sometimes  termed 
croupous  pneumonia,  from  the  supposed  resemblance 
of  the  histological  process  to  that  of  croup.  It  is 
also  known  as  lobar  pneumonia,  inasmuch  as  a  large 
area  of  the  lung  is  usually  involved  in  the  inflam- 
mation. 

Definition. —  Pneumonia  may  be  described 
generally  as  an  acute  infective  disease,  characterised 
clinically  by  sudden  onset,  severe  febrile  symptoms, 
cough,  expectoration,  anddyspnrea;  by  the  physical 
signs  of  pulmonary  consolidation  ;  and  by  a  rapid 
abatement  of  the  general  symptoms  between  the 
fourth  and  tenth  days.  Anatomically  it  is  charac- 
terised by  an  acute  inflammation  of  the  lung-tissue, 
and  by  the  accumulation  of  the  inflammatory  pro- 
ducts within  the  alveoli,  which  products  consist,  in 
the  main,  of  a  fibrinous  exudation  and  leucocytes. 

i^LTlOLOGY.  —  Age. — No  age  is  exempt  from 
pneumonia.  It  is  met  with  between  the  ages  of 
one  and  five  years.  Here,  however,  it  is  .liable  to 
be  confounded  with  broncho-pneumonia  and  with 
collapse  of  the  lung,  so  that  the  results  of  statistics 
are  less  reliable  at  this  than  in  the  subsequent 
periods  of  life.  It  may  be  stated,  notwithstanding, 
that  pneumonia  is  less  common  during  infancy  than 
has  been  generally  supposed,  and  that  among  the 
pneumonias  which  are  so  frequent  during  this  period 
of  life  the  broncho-catarrhal  forms  preponderate. 
After  the  age  of  five  years  the  liability  to  pneumonia 
diminishes,  but  it  again  becomes  exceedingly  fre- 
quent between  the  ages  of  twenty  and  fifty,  during 
which  period  the  liability  to  the  disease  reaches  its 
maximum.    It  is  also  quite  common  in  old  age. 

Sex.  -  In  adults  more  males  than  females  suffer  ; 
probably  owing  to  the  former  being  more  exposed 
to  atmospheric  influences.  In  early  life  this  differ- 
ence does  not  obtain. 

Social  position,  &fc. — Pneumonia  is  more  com- 
mon among  the  poor  and  badly  fed,  and  in  those 
whose  occupation  necessitates  an  irregular  mode  ot 
life  and  great  exposure,  than  among  the  upper 
classes  of  society. 

Consiitntion  and  health. — Those  who  are  con- 
stitutionally weak,  and  those  whose  vitality  has 
been  impaired  by  intemperance,  insufficient  food, 
anxiety,  overstrain,  or  other  causes,  are  more  prone 
to  the  disease  than  the  strong  and  vigorous. 

Ciiinatic  iiiflnenccs.  —  Qox\'X\\\on%  of  weather  and 
climate  are  probably  the  most  important  of  all 
known  agencies  in  the  causation  of  pneumonia,  and 
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'  catching  cold  '  is  the  most  common  exciting  cause 
of  the  disease.  The  influence  of  cold  and  damp  in 
increasing  the  liability  to  acute  inflammatory 
diseases  of  the  chest  is  well  known.  This  influence 
is  marked  in  pneumonia,  although  to  a  less  extent 
than  in  bronchitis.  Pneumonia  is  more  common  in 
temperate  climates  than  in  those  regions  which  are 
characterised  by  great  heat  or  extreme  cold.  Cli- 
mates and  seasons  which  are  liable  to  sudden 
changes  of  temperature,  and  winds  from  the  north 
and  north-east,  appear  to  be  especially  favourable 
to  the  development  of  this  disease. 

Epidemic  influences  and  contagicn. — Pneumonia 
sometimes  prevails  epidemically  ;  it  is  occasionally 
endemic  in  a  house  ;  and  evidence  tends  to  show 
that  under  certain  circumstances,  at  present  un- 
known, it  may  be  communicated  from  one  person 
to  another.  Such  facts  point  to  a  micro-organism 
as  the  causative  factor  in  the  production  of  the 
disease. 

Septic  cattses. — Sewer-gas  emanations  appear  to 
play  some  part  in  the  causation  of  certain  cases 
of  pneumonia.  Such  cases  are  said  to  differ  some- 
what in  type  from  ordinary  pneumonia,  and  have 
been  termed  pytliogenic. 

Previous  diseases. — Pneumonia,  as  is  well  known, 
often  occurs  in  those  who  are  the  subjects  of  other 
disease.  It  is  impossible  to  speak  with  certainty 
as  to  the  relation  which  subsists  between  the  pneu- 
monia and  the  disease  in  the  course  of  which  it 
supervenes.  In  some  cases  it  may  be  merely  an 
accidental  complication  ;  while  in  others  the  pre- 
vious disease  may  exercise  more  or  less  influence 
in  the  causation  of  the  pneumonia  (see  Secondary 
Pneumonia). 

Exciting  causes. — In  many  cases  of  pneumonia 
(.  vidence  of  the  existence  of  any  exciting  cause  is 
entirely  wanting.  Of  discoverable  causes,  that 
which  is  most  common  is  a  sudden  chill,  or,  less 
frequently,  more  prolonged  exposure  to  cold  or 
damp.  Excluding  cold,  no  conditions  can  be 
mentioned  which  have  any  marked  influence  in 
determining  the  disease. 

Bacteriology. — Acute  lobar  pneumonia  is  an 
acute  specific  fever,  resulting  from  the  invasion  of 
the  lung-tissue  by  the  Diplococcus  pneumoiiitc,  and 
its  multiplication  therein.  The  organism  is  present 
in  the  exudation  filling  the  lung  alveoli,  in  the 
sputum,  and  in  the  morbid  products  of  such  other 
lesions  as  may  complicate  the  primary  disease,  e.g. 
pleurisy,  pericarditis.  It  is,  however,  but  rarely 
present  in  the  blood  of  the  general  circulation. 

Secondary  pneumonia  is  frequently  a  true  lobar 
pneumonia,  presenting  the  typical  appearances  of 
that  disease  in  its  acute  form,  and  characterised  by 
the  presence  of  the  Diplococcus  pneunionire  in  the 
exudates.  The  pneumococcus  is  present  in  the 
saliva  of  some  five  or  ten  per  cent,  of  normal  indi- 
viduals, and  it  seems  probable  that  in  many  cases 
the  primary  disease  simply  acts  by  producing  those 
conditions  requisite  to  enable  the  saprophytic 
pneumococcus  to  invade  the  lung-tissues  of  its  host 
and  initiate  its  specific  lesions. 

Other  organisms,  such  as  the  Pneumobacillus  of 
Friedliinder,  the  Streptococcus  pyogenes  longus,  the 
pyogenic  staphylococci,  &c.,  however,  act  in  many 
cases  as  the  causal  agents  in  the  production  of  the 
secondary  pneumonia,  which  is  then  often  lobular 
rather  than  lobar  in  type. 

The  pneumococcus  was  first  isolated  by  Pasteur 
in  1880  from  the  saliva  of  a  case  of  hydrophobia. 


and  afterwards  from  the  saliva  of  healthy  indi- 
viduals. Sternberg  demonstrated  its  presence  in 
the  sputa  and  exudates  of  cases  of  pneumonia, 
although  for  a  long  time  he  was  under  the  im- 
pression that  the  coccus  was  identical  with  the 
organism  Friedliinder  had  isolated  from  similar 
situations.  The  honour  of  pointing  out  the  causal 
relationship  of  the  coccus  to  pneumonia  belongs  to 
Talamon,  while  Fraenkel  in  1885  completed  the 
chain  of  evidence  necessary  to  establish  the  speci- 
ficity of  the  pneumococcus. 

The  Diplococcus  pneumonix  when  observed  in 
sputum,  exudation,  &c.,  consists  of  oval  or  lanceo- 
late-shaped bodies  arranged  in  pairs  or  short  chains, 
the  individual  elements  measuring  from  0'5  to  0'75,a 
in  length,  and  a  little  less  in  Ijreadlh.  Each 
diplococcus  or  chain  is  surrounded  by  a  clear 
hyaline  capsule,  composed  of  a  substance  closely 
allied  to  mucin,  which  can  only  be  clearly  de- 
monstrated by  special  staining  methods.  In  culti- 
vations of  the  pneumococcus  upon  artificial  media 
the  cocci  are  spherical,  and  although  favouring  the 
diplococcus-form  frequently  occur  in  chains  of  vary- 
ing length,  and  the  capsule  is  invariably  absent. 
Although  under  certain  conditions  the  pneumo- 
coccus produces  resistent  forms,  these  cannot  be 
regarded  as  true  spores. 

The  pneumococcus  is  well  stained  by  all  the  usual 
aniline  dyes,  and  also  by  Gram's  method  (p.  132). 

Cultivation. — A  really  virulent  strain  of  the 
pneumococcus  is  only  capable  of  development  when 
cultivated  at  a  temperature  approaching  that  of  the 
body— its  range  being  from  28'^  C.  to  42°  C. ,  the 
optimum  37 '5°  C.  ;  and  then  only  upon  media 
which  are  distinctly  alkaline  to  litmus.  Its  vitaUty 
is  feeble,  cultures  in  fluid  media  dying  in  a  few 
days,  those  upon  solid  media  in  from  seven  to  ten 
days  ;  upon  blood-agar — i.e.  nutrient  agar  upon  the 
slanted  surface  of  which  sterile  blood  has  been 
smeared — however,  the  coccus  will  retain  its  vitality 
for  aVjout  two  months.  The  virulence  is  quickly 
lost  when  the  organism  is  cultivated  entirely  out- 
side the  living  body. 

The  pneumococcus  grows  best  upon  artificial 
media  when  freely  supplied  with  oxygen  ;  it  is, 
however,  a  facultative  anaerobe,  and  capable  of  life 
and  growth  in  an  atmosphere  devoid  of  oxygen. 

When  cultivated  in  bouillon  the  pneumococcus 
soon  produces  a  uniform  turbidity  of  the  medium  ; 
multiplication  ceases  after  36  or  48  hours,  and  the 
medium  again  becomes  clear,  owing  to  the  sub- 
sidence of  the  cocci.  Growth  upon  the  surface  ot 
agar  appears  in  24  hours  in  the  form  of  delicate 
transparent  spherical  colonies  resembling  minute 
drops  of  liquid  upon  the  medium  ;  these  later  on 
become  more  opaque,  though  they  do  not  increase 
in  size.  A  smear-culture  upon  hlood-agar  grows  as 
a  thin  translucent  layer,  or  as  discrete  semi- 
transparent  raised  colonies,  which  subsequently 
become  opaque,  or  take  on  a  buft'-coloured  tint. 
Upon  the  surface  of  inspissated  blood-serum  the 
growth  occurs  in  the  form  of  minute  jelly-like  trans- 
parent drops,  which  in  time  tend  to  become 
greyish-white  and  opaque.  In  litmus-milk  a 
luxuriant  growth  takes  place,  accompanied  by  the 
production  of  an  acid  reaction,  and  usually  result- 
ing in  the  coagulation  of  the  casein.  No  growth 
takes  place  upon  the  surface  of  potato.  Upon 
gelatine  incubated  at  the  room-temperature  no 
growth  appears,  but  if  20  per  cent,  gelatine  is 
employed  and  incubated  at  37°  C.  small  white 
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spherical  colonies  become  visible  in  about  36 
hours  ;  these  remain  discrete,  and  do  not  liquefy 
the  medium. 

Pathogenesis.  —  Rabbits  and  mice  are  extremely 
susceptible  to  experimental  inoculation  with  the 
Diplococcus  pneumonice,  whether  introduced  sub- 
cutaneously,  intravenously,  or  into  a  serous  cavity  ; 
guinea-pigs  are  also  susceptible,  though  in  a  less 
degree.  When  highly  virulent  cultivations  are  em- 
ployed death  results  in  from  12  hours  to  4  days, 
from  acute  septicemia.  Post  iitortein,  local  reaction 
is  absent  or  but  little  marked  ;  with  the  exception 
of  splenic  hypertrophy  there  are  no  obvious  visceral 
le.sions,  but  the  blood  of  the  general  circulation, 
and  of  the  various  organs,  is  literally  crowded  with 
capsulated  pneumococci.  If  less  virulent  cultures 
are  used  the  local  reaction  is  more  marked,  and 
may  consist  of  extensive  fibrinous  infiltrations  ;  or 
pyogenic  processes  may  be  initiated,  followed, 
when  the  subcutaneous  tissue  is  the  seat  of  inocula- 
tion, by  abscess-formation.  After  the  evacuation  of 
the  contents  of  such  an  abscess  the  animal  may  re- 
cover, and  will  then  be  found  to  have  acquired  a 
more  or  less  complete  immunity  towards  the  pneu- 
mococcus. 

Cats,  rats,  sheep,  and  dogs  are  highly  resistent  to 
experimental  infection,  and  in  fatal  cases  but  few 
cocci  are  to  be  detected  in  the  blood-stream  ;  if 
intrapulmonary  injection  is  practised,  pneumonia 
and  pleurisy  are  produced,  and  the  inoculation  is 
but  rarely  attended  by  a  fatal  result.  In  so  far  as 
his  susceptibility  to  the  pneumococcus  is  concerned, 
man  must  be  placed  in  the  same  category  as  sheep 
and  dogs. 

Fowls  and  pigeons  are  immune  to  the  pneumo- 
coccus. 

Anatomical  Characters. — The  changes  oc- 
curring in  the  lungs  in  pneumonia  are  commonly 
described  as  consisting  of  three  stages  :  — 

1.  Stage  of  engoj'gement. — This  is  the  stage  of 
inflammatory  hypertemia  and  oedema,  and  it  is 
characterised  microscopically  by  overfulness  and 
slight  tortuosity  of  the  pulmonary  capillaries, 
and  by  swelling  of  the  alveolar  epithelium.  The 
lung  is  of  a  dark  red  colour  ;  it  is  heavier  and  less 
crepitant  than  natural  ;  it  pits  on  pressure  ;  and  its 
cut  surface  yields  a  reddish,  frothy,  tenacious 
liquid. 

2.  Ked  hepatisafioii.  —  Here  there  is  an  exuda- 
tion of  liquor  sanguinis  and  blood -corpuscles.  The 
exuded  liquids  coagulate  within  the  alveoli  and 
terminal  bronchioles,  the  coagulum  enclosing 
numerous  white  and  a  few  red  blood-corpuscles. 
The  alveolar  epithelium  is  swollen  and  granular. 
The  lung  is  now  much  heavier  than  in  the  preced- 
ing stage,  and  is  increased  in  size,  so  as  to  be  often 
marked  by  the  ribs.  It  is  quite  solid  ;  sinks  in 
water  ;  and  cannot  be  artificially  inflated.  It  is  re- 
markably friable,  breaking  down  with  a  soft 
granular  fracture.  The  cut  surface  has  a  markedly 
granular  appearance,  seen  especially  when  the  tissue 
is  torn,  and  due  to  the  plugs  of  coagulated 
exudation-matter  which  fill  the  alveoli.  The 
colour  is  of  a  dark  reddish-brown,  often  here  and 
there  passing  into  grey.  This  admixture  with 
grey  sometimes  gives  a  marbled  appearance.  The 
pleura  covering  the  solid  lung  always  participates 
more  or  less  in  the  inflammatory  process.  It  is 
opaque,  hypersmic,  and  coated  with  lymph. 

3.  Grey  hepatisatio7i. — This  stage  is  characterised 
by  a  continuance  of  the  process  of  inflammatory 


cell-emigration,  and  by  more  marked  changes  in 
the  epithelium.  The  white  blood-corpuscles 
continue  to  escape  from  the  vessels,  and  the 
alveolar  epithelium  becomes  more  swollen  and 
granular.  The  alveoli  thus  become  more  com- 
pletely filled  with  young  cell-forms,  so  that  the 
fibrinous  exudation  is  no  longer  visible  as  an  inde- 
pendent material.  The  fibrinous  exudation  now 
disintegrates,  and  the  young  cells  rapidly  undergo 
fatty  metamorphosis.  The  alveolar  walls  them- 
selves, with  few  exceptions,  remain  throughout 
the  process  unaltered  ;  although  very  occasionally, 
when  this  stage  is  unusually  advanced,  they  may  be 
found  here  and  there  partially  destroyed.  Owing 
to  these  changes,  the  reddish-brown  colour  of  the 
lung  becomes  altered  to  a  greyish  or  yellowish 
white.  The  granular  appearance  is  much  less 
marked  ;  the  solid  tissue  is  much  softer  and  more 
pulpy  in  consistence  ;  and  a  puriform  liquid  exudes 
from  the  cut  surface  of  the  organ.  This  stage, 
when  advanced,  has  been  termed  '  suppuration  or 
purulent  infiltration  '  of  the  lung. 

Although  these  three  stages  of  the  pneumonic  pro- 
cess have  been  described  as  succeeding  one  another 
in  orderly  succession,  it  must  be  remembered  that 
each  stage  does  not  occur  simultaneously  throughout 
the  whole  of  the  aff'ected  area  of  the  lung.  The 
changes  advance  irregularly,  so  that  while  one  por- 
tion of  the  lung  is  in  the  stage  of  red  hepatisation, 
another  may  be  in  the  grey  stage — hence  the  mottled, 
marbled  appearance  of  the  consolidation.  The 
rapidity  with  which  the  several  stages  succeed  one 
another  is  also  subjected  to  marked  variations.  In 
some  cases  the  pneumonic  consolidation  very  rapidly 
becomes  grey,  while  in  others  the  time  occupied  in 
the  transition  is  much  longer.  These  differences 
will  be  again  alluded  to  when  considering  the 
clinical  history  of  the  disease. 

Terminations. — The  natural  and  almost  invari- 
able termination  of  the  histological  process  is  in 
resolution  —  the  lung  gradually  returning  to  its 
normal  condition.  This  is  effected  by  the  fatty 
and  mucoid  degeneration,  and  consequent  liquefac- 
tion, of  the  inflammatory  products  which  have 
accumulated  within  the  alveoli.  As  the  liquefac- 
tion proceeds,  the  circulation  in  the  alveolar  walls 
is  gradually  restored  ;  the  softened  products  are 
removed  by  absorption,  and  to  a  much  less  extent 
by  expectoration  ;  and  the  lung  ultimately  regains 
its  normal  characters.  The  other  exceptional  modes 
of  termination  in  gangrene,  abscess,  and  chrome 
pneumonia  will  be  alluded  to  subsequently. 

Site.  —  The  local  lesion  in  pneumonia  is  in  the 
majority  of  cases  limited  to  one  lung.  When  double, 
one  lung  is  usually  involved  before  the  other.  The 
right  lung  is  more  commonly  affected  than  the  left. 
The  part  of  the  lung  usually  involved  is  the  lower 
lobe  (about  75  per  cent.).  The  consolidation  tends 
to  extend  upwards  and  the  whole  lung  may  be  in- 
volved. Pneumonia  of  the  upper  lobes  is  more 
frequently  double  than  basic  disease.  It  is  quite 
rare  for  the  pneumonic  process  to  commence  in  two 
different  portions  of  the  lung.  When  the  consolida- 
tion is  met  with  in  both  lungs,  or  commences  in 
the  upper  and  middle  lobes,  the  pneumonia  is  often 
a  secondary  affection,  and  has  supervened  in  one 
whose  health  has  been  previously  injured,  as  by 
alcohol  ;  and  such  distributions  of  the  local  lesion 
should  always  make  the  physician  look  carefully  for 
evidence  of  pre-existing  disease. 

Symptoms. — The  incubation-period   of  pneu- 
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monia  is  probably  very  short.  The  onset  is  in  the 
majority  of  cases  sudden,  not  being  accompanied  by 
any  premonitory  symptoms.  Much  less  frequently, 
certain  premonitory  symptoms  precede  the  more 
severe  phenomena  which  characterise  the  invasion 
of  the  disease.  These  symptoms  include  general 
malaise,  headache,  chilliness,  pains  in  the  back, 
and  loss  of  appetite. 

Invasion.  — The  invasion  in  adults  is,  in  most  cases, 
announced  by  a  rigor,  much  less  frequently  by  vomit- 
ing. This  rigor  is  more  marked  in  pneumonia 
than  in  almost  any  other  disease.  It  is  usually  single, 
and  is  rarely  repeated,  either  at  the  commencement 
or  in  the  course  of  the  illness.  In  old  subjects  the 
rigor  is  very  frequently  absent,  and  in  children  its 
place  is  often  taken  by  convulsions  or  vomiting. 
The  rigors  or  other  phenomena  marking  the  in- 
vasion of  the  disease,  together  with  the  attendant 
pyrexia,  are  usually  quickly  followed  by  symptoms 
pointing  to  the  lung-affection.  These  symptoms 
commonly  supervene  in  the  course  of  from  twelve 
to  twenty-four  hours,  although  in  exceptional  cases 
not  until  after  the  lapse  of  two  or  three  days.  The 
earliest  of  them  are  pain  in  the  side,  dyspnijea,  and 
cough.  These  more  local  symptoms,  together  wiih 
the  pyrexia,  acceleration  of  pulse,  thirst,  and  pro- 
stration, gradually  develop  up  to  the  second  day  of 
the  disease,  by  which  time  (and  sometimes  before 
this)  the  pulmonary  lesion  is  usually  sufficiently  ad- 
vanced to  yield  unequivocal  physical  signs.  The 
general  aspect  and  symptoms  of  the  patient  are  now 
tolerably  characteristic.  The  flushed  and  some- 
times dusky  face,  anxious  expression,  hurried  shallow 
breathing,  hot  skin,  rapid  pulse,  short  frequent 
cough,  and  Tiiarked  prostration,  supervening  quickly 
upon  the  well-marked  initial  rigor,  indicate  pretty 
clearly  the  nature  of  the  disease.  An  herpetic 
eruption  on  the  lip  is  very  usual  and  characteristic. 

Pain. — The  pain  in  the  side,  which  is  increased 
by  deep  inspiration  and  by  cough,  usually  corre- 
sponds in  situation  with  that  of  the  affected  lung, 
although  it  is  occasionally  experienced  in  other 
parts.  This  symptom  may  occur  coincidently  with 
the  rigor,  although  it  more  commonly  succeeds  it. 
In  quite  exceptional  cases  it  precedes  it,  being  the 
first  symptom  noticed.  The  pain  is  due  to  the  im- 
plication of  the  pleura  in  the  inflammatory  process  ; 
and  its  severity  consequently  varies  considerably 
according  to  the  extent  and  situation  of  the  pul- 
monary lesion.  When  this  is  confined  to  the  cen- 
tral portions  of  the  lung,  pain  may  be  entirely 
absent. 

Respiratory  phenomena.  —  Increased  frequency  of 
respiration,  dyspncea,  and  cough,  are  early  and  pro- 
minent symptoms.  The  respiration — usually  re- 
gular— ranges  from  30  to  50,  and  in  children  reaches 
even  to  70,  while  the  pulse  may  be  only  from  90  to 
120.  This  perversion  in  the  pulse-respiration  ratio 
is  important  in  diagnosis.  The  breathing  is  shallow  ; 
inspiration  is  abrupt  ;  and,  when  the  pain  in  the  side 
is  severe,  respiration  is  sometimes  irregular.  The 
accelerated  respiration  is  accompanied  Vjy  marked 
expansion  of  the  aLc  nasi,  and  by  more  or  less  dys- 
pncea. There  is,  however,  no  definite  relation 
between  the  last-named  symptom  and  the  frequency 
of  the  respiratory  act.  Owing  to  the  pain,  and  to  the 
frequency  and  difficulty  of  breathing,  speech  may  be 
interfered  with,  and  is  often  rendered  exceedingly 
difficult.  Cough  is  an  almost  constant  symptom, 
except  in  the  very  old.  It  is  short  and  hacking, 
rarely  paroxysmal  like  that  of  bronchitis.     It  is 


usually  in  the  early  stages  attended  by  severe  pain 
in  the  side,  so  that  the  patient  endeavours  to  repress 
it.  The  cough  is  usually  attended  by  expectoration  ; 
but  in  children  and  the  old  expectoration  is  often 
aljsent,  and  occasionally  such  is  the  case  at  other 
periods  of  life,  even  throughout  the  whole  course 
of  the  illness.  The  sputa  of  pneumonia  are  very 
characteristic.  They  are  viscid,  glairy,  and  re- 
markably tenacious,  so  that  they  cling  to  tiie 
mouth  of  the  patient,  and  adhere  closely  to  the 
sides  of  the  vessel  containing  them.  In  colour  they 
present  various  shades  of  red,  brown,  and  yellow, 
owing  to  the  admixture  of  blood.  The  appearance 
so  well  known  as  '  rusty  '  is  that  most  commonly 
met  with.  .Sometimes  they  are  much  more  diffluent, 
and  of  a  dark  purple  colour,  somewhat  resembling 
prune-juice.  The  characteristic  sputa  are  usually 
met  with  on  the  first  or  second  day  of  the  disease. 
The  amount  expectorated  is  small,  and  sometimes 
the  pneumonic  is  associated  with  a  frothy  catarrhal 
sputum.  Occasionally  a  profuse  hxmoptysis  is  an 
initial  symptom.  During  the  period  of  resolution 
the  sputa  become  less  viscid,  and  more  catarrhal  in 
character,  and  they  usually  contain  small  particles 
of  black  pigment.  The  histological  elements  met 
with  in  the  sputa  are  leucocytes,  red  blood -cells, 
pneumococci,and  altered  epithelium  from  the  alveoli 
and  air-passages  ;  and  towards  the  decline  of  the 
disease,  fat-granules,  pigment,  and  occasionally 
fibrinous  masses,  which  are  casts  of  the  alveoli  and 
terminal  bronchioles. 

Pulse. — The  pulse  in  adults  usually  ranges  from 
90  to  120,  and  may  be  even  more  frequent.  It  is 
commonly  much  more  rapid  in  children,  and  less  so 
in  the  old.  In  the  early  stage  of  the  disease  it  is 
sometimes  full  and  strong,  but  soon  becomes  smaller 
and  easily  compressible.  It  may  be  irregular,  in- 
termittent, or  dicrotic.  The  smallness  of  the 
pulse  is  probably  due  partly  to  diminished  cardiac 
power,  and  partly  to  the  diminished  amount  of 
blood  which  is  propelled  from  the  left  ventricle, 
owing  to  the  overloading  of  the  right  cardiac  cavities 
which  results  from  the  obstructed  circulation  in  the 
lungs. 

Pyrexia. — The  pyrexia  of  pneumonia  is  con- 
tinuous, with  slight  morning  remissions  and  evening 
exacerbations.  The  temperature  rises  very  suddenly, 
with  the  invasion  of  the  disease,  to  from  102°  to 
105'-  F.  ;  and  this  high  temperature  is  usually  main- 
tained until  the  period  of  crisis.  This  sudden  rise 
and  maintenance  of  a  high  temperature  are  very  cha- 
racteristic. The  amount  of  elevation  varies  in 
different  cases.  As  a  rule,  it  does  not  exceed  about 
104  '  or  105°  F.,  but  temperatures  of  107°  have 
been  known  to  terminate  favourably.  In  fatal  cases 
it  may  reach  109°  shortly  before  death.  The  maxi- 
mum temperature  is  usually  met  with  on  the  second 
or  third  day  of  the  disease,  but  it  occasionally  occurs 
inniiediately  before  the  crisis.  The  daily  variations 
are  usually  as  follows  :  The  temperature  is  lowest 
about  7  or  8  a.m.  In  the  forenoon,  or  somewhat 
later,  it  commences  to  rise,  and  attains  its  maximum 
in  the  early  evening.  It  then  falls,  but  a  slight 
exacerbation  occasionally  occurs  again  at  midnight, 
after  which  it  gradually  falls.  The  difference  between 
the  highest  and  lowest  temperatures  is  usually  not 
more  than  F.  The  pyrexia  runs,  for  the  most 
part,  a  uniform  course  until  the  period  of  crisis, 
when  the  temperature  falls  rapidly,  in  the  manner 
to  be  hereafter  described  ;  but  in  exceptional  cases 
the  course  of  the  fever  is  more  irregular. 
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Nervous  system.  —  Headache,  restlessness,  and 
sleeplessness  are  almost  always  prominent  symptoms 
in  pneumonia.  Slight  delirium  is  also  common, 
especially  towards  evening,  when  the  pyrexia  is  at 
its  maximum.  Sometimes  the  delirium  is  more 
marked  and  violent.  It  constitutes  a  more  pro- 
minent symptom  in  the  old,  and  in  the  debilitated 
and  intemperate.  In  drunkards  it  is  constantly 
present,  and  here  it  often  assumes  the  character  of 
delirium  tremens.  Convulsions  are  common  in 
children,  especially  at  the  period  of  invasion.  They 
are  rare  in  the  adult.  These  nervous  symptoms  are 
sometimes  so  prominent,  especially  in  drunkards 
and  young  children,  as  to  mask  the  nature  of  the 
disease. 

Digestive  organs.  — The  symptoms  of  pneumonia 
referable  to  the  digestive  system  are  similar  to  those 
met  with  in  other  severe  febrile  diseases.  There  is 
thirst,  with  loss  of  appetite.  The  tongue  is  more 
or  less  thickly  coated  with  a  white  fur,  and  tends 
in  severe  cases  to  become  dry  and  brown.  Herpes 
usually  makes  its  appearance  about  the  lips,  and 
sometimes  on  other  parts,  from  the  second  to  the 
fourth  day  of  the  disease.  Vomiting,  which  is  a 
common  symptom  of  invasion,  is  an  occasional  com- 
plication, as  is  also  diarrhoea  ;  constipation,  however, 
is  the  rule.    Sometimes  there  is  slight  jaundice. 

Urine. — The  quantity  of  urine  is  considerably 
diminished,  and  its  specific  gravity  increased,  so 
that  abundant  urates  are  deposited.  The  excretion 
of  urea  is  greatly  increased,  and  it  may  amount  to 
as  much  as  seventy-five  grammes  m  the  twenty-four 
hours.  The  uric  acid  is  likewise  augmented.  The 
inorganic  salts,  especially  the  chlorides,  are  much 
diminished,  and  during  the  height  of  the  disease 
the  chloride  of  sodium  may  entirely  disappear. 
This  diminution  is  probably  due  to  abundant  exu- 
dation of  salts  into  the  pneumonic  lung.  Slight 
temporary  albuminuria  is  perhaps  more  common  in 
pneumonia  than  in  almost  any  other  acute  febrile 
affection.  The  amount  is  usually  in  direct  propor- 
tion to  the  severity  of  the  disease.  Bile-pigment  is 
occasionally  met  with. 

Blood. — The  fibrin -elements  are  increased,  and 
in  most  cases  there  is  considerable  leucocytosis. 
The  leucocytes  may  be  15,000  to  50,000  per  c.  mm. 
This  leucocytosis  disappears  with  crisis. 

Physical  Signs. — The  earliest  physical  signs  of 
pneumonia  are  usually  discoverable  within  forty- 
eight  hours  of  the  invasion  of  the  disease.  They 
often  appear  within  twelve  or  twenty-four  hours  ; 
but  occasionally,  when  the  local  lesion  is  deeply 
seated,  nothing  abnormal  is  to  be  detected  until  the 
third  or  fourth  day.  It  will  be  well  to  describe 
them  in  the  order  in  which  they  commonly  make 
their  appearance.  The  time  occupied  in  their  evo- 
lution will  vary  according  to  the  rapidity  with  which 
the  several  stages  of  the  pneumonic  process  succeed 
one  another  ;  and  it  must  be  remembered  that  only 
some  of  them  are  usually  observed  in  practice.  In 
a  large  number  of  cases,  bronchial  breathing  and 
some  impaired  resonance  (the  two  signs  most  fre- 
quently met  with)  are  the  only  abnormal  signs  dis- 
coverable. 

The  earliest  abnormal  physical  signs  are  due  to 
the  pain  caused  by  the  movement  of  the  affected 
side  ;  to  the  hypersemia  of  the  pulmonary  capil- 
laries ;  and  to  the  commencing  exudation  into  the 
air-vesicles.  The  respiratory  movements  of  the 
side  are  more  or  less  impaired.  This  is  partly 
owing  to  pain,  and  partly  to  diminished  elasticity  of 


the  lung-tissue.  The  breath-sounds  are  usually 
somewhat  weak  and  harsh,  but  not  distant  ; 
although,  as  stated  by  Stokes,  they  are  occasionally 
in  the  earliest  stage  harsher  and  louder  than 
natural.  Percussion  during  this  stage  is  usually  not 
markedly  altered.  The  resonance,  however,  in  the 
upper  portions  of  the  chest  is  sometimes  appreciably 
tympanitic  in  quality.  The  vocal  fremitus  is  in- 
creased. The  most  important  sign,  however,  of 
the  congestive  stage  is  fine  crepitation.  This  rale 
consists  of  a  number  of  fine,  dry,  crackling  sounds, 
following  one  another  in  rapid  succession,  which 
were  aptly  compared  by  the  late  C.  J.  B.  Williams 
to  the  sounds  produced  by  rubbing  the  hair  between 
the  fingers  close  to  the  ear.  It  occurs  during 
the  later  period  of  this  stage,  when  the  process 
of  exudation  from  the  pulmonary  capillaries  is 
commencing  to  take  place.  This  rale  is  inspiratory  ; 
it  is  intensified  by  deep  inspiration  and  also  by 
cough,  and  it  is  sometimes  necessary  to  make  the 
patient  cough  in  order  to  elicit  it.  A  similar  rale 
is  often  heard  with  deep  inspiration  in  portions  of 
the  lung  which  have  been  imperfectly  expanded. 
Such  imperfect  expansion  is  common  in  the  pos- 
terior parts  of  the  lungs  of  patients  who  have  been 
confined  to  bed  from  acute  or  chronic  disease,  and 
in  whom,  owing  to  muscular  weakness,  inspiration 
is  incompletely  performed.  The  rale  produced 
under  these  circumstances  is  distinguished  from 
pneumonic  crepitation  inasmuch  as  it  completely 
disappears  after  a  few  deep  inspirations  ;  whereas 
the  pneumonic  rale,  when  once  established,  persists 
until  the  consolidation  of  the  lung  is  tolerably  com- 
plete. 

The  physical  signs  of  the  stage  of  hepatisation  are 
due  to  the  more  or  less  complete  consolidation  of  the 
lung.  The  fine  crepitation  which  characterised  the 
later  periods  of  the  preceding  stage  may  continue 
during  the  process  of  consolidation,  but  ceases  as 
the  filling  of  the  air-vesicles  becomes  complete  ; 
although  it  may  often  still  be  heard  at  the  confines 
of  the  more  firmly  consolidated  lung.  It  frequently 
happens,  however,  when  the  consolidation  is  rapidly 
induced,  that  no  crepitation  is  heard  throughout  the 
course  of  the  disease  until  the  period  of  resolution. 
The  situation  of  the  cardiac  impulse  is  not  altered. 
Vocal  fremitus,  when  obtainable,  is  usually  in- 
creased. To  this  general  rule,  however,  there  are 
exceptions,  and  it  not  infrequently  happens  that  it 
is  unaltered,  and  it  may  even  be  completely 
absent.  This  diminution  in  the  vocal  fremitus  is 
sometimes  due  to  the  blocking  of  the  smaller 
bronchi  with  the  inflammatory  exudation,  but  more 
frequently  it  appears  to  result  from  an  accumulation 
of  mucus.  In  the  latter  case  it  may  sometimes  be 
restored  by  cough.  Coincidently  with  the  increase 
of  vocal  fremitus  there  is  usually  increased  vocal 
resonance,  and  sometimes  whispering  pectoriloquy. 
The  percussion -sound  now  is  much  more  deficient 
in  tone,  and  there  is  also  an  increase  in  the  sense  of 
resistance,  but  neither  the  dulness  nor  the  resistance 
is  so  marked  as  in  pleural  effusion.  In  basic  disease, 
percussion  under  the  clavicle  often  yields  a  dis- 
tinctly amphoric  note,  while  the  lower  portions  of 
the  chest  may  be  almost  absolutely  dull.  The 
auscultator}'  sign  of  this  stage  is  bronchial  breathing. 
This  is  usually  remarkably  superficial,  high-pitched, 
and  metallic  in  quality  (tubular  breathing).  Some- 
times, however,  it  is  less  metallic  and  softer  (dif- 
fused blowing — Walshe).  These  respiratory  phe- 
nomena, like  the  vocal  resonance  and  fremitus, 
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may  be  absent  over  larger  or  smaller  areas  of  the 
consolidated  lung,  owing  to  the  obstruction  of  the 
bronchi  by  catarrhal  secretion.  The  slight  pleurisy 
which  constantly  accompanies  the  pneumonia  is 
rarely  susceptible  of  physical  demonstration  during 
this  stage.  This  is  probably  owing  to  the  immo- 
bility of  the  solid  lung.  During  the  period  of 
resoluti(.)n,  as  expansive  power  returns,  friction- 
sounds  are  occasionally  audible. 

Resolution  usually  commences  in  those  portions 
of  the  lung  which  were  the  last  to  become  consoli- 
dated. The  most  important  and  the  earliest  of  the 
signs  of  resolution  is  the  return  of  crepitation. 
The  crepitation,  however,  differs  from  that  met 
with  in  the  earlier  stages  of  the  disease.  It  is 
larger,  coarser,  and  more  liquid  in  character  —  rcdiix 
irepitaiiou  ;  and  its  liquid  character  gradually  in- 
creases until  it  may  become  distinctly  bubbling. 
When  resolution  is  very  rapid,  redux  crepitation 
maybe  alisent.  The  bronchial  breathing  now  loses 
its  metallic  ringing  quality  ;  the  percussion-dulness 
gradually  disappears  ;  and  the  respiration  regains 
to  a  great  extent  its  normal  characters. 

The  commencement  of  resolution  and  of  the  im- 
provement in  the  physical  signs  occasionally  takes 
place  coincidently  with  the  establishment  of  crisis  ; 
but  more  commonly  it  is  not  observed  until  from 
twenty-four  to  forty-eight  hours  after  the  tempera- 
ture has  reached  the  normal  standard.  The  time 
occupied  in  the  completion  of  resolution  varies. 
Sometimes  all  physical  signs  almost  completely  dis- 
appear in  twenty-four  hours.  Usually,  however, 
resolulioii  is  less  rapid,  and  marked  signs  of  con- 
solidation remain  for  periods  varying  from  two  or 
three  days  to  two  weeks.  A  slight  amount  of  dul- 
ness  and  some  weakness  of  respiration  often  persist 
at  the  posterior  and  inferior  portions  of  the  lung  for 
even  still  longer  periods.  This  is  especially  the 
case  if  the  pneumonia  is  complicated  with  pleurisy. 
When  marked  signs  of  consolidation  exist  after  the 
third  week,  there  always  exists  more  or  less  proba- 
bility that  the  pneumonic  process  may  Ijecome 
chronic. 

Course  and  Terminations. — The  symptoms 
which  have  been  described  continue  with  often  in- 
creasing severity  up  to  about  the  end  of  the  first 
week,  sometimes  longer,  when  there  is  usually  an 
abrupt  subsidence  of  the  pyrexia — crisis^  and  the 
disease  generally  terminates  in  recovery.  In  other 
cases  deatii  occurs  either  before  or  after  the  crisis. 
The  disease  may  also  terminate  in  gangrene  of  the 
lung  ;  in  pulm(jnary  abscess  ;  or  in  chronic  pucu- 
iiionia.  These  several  modes  of  termination  must 
be  considered  separately. 

Coniplcte  recoz'cry. — This  is  the  most  common 
termination  of  pneumonia  in  young  and  healthy 
adults,  and  the  improvement  usually  begins  with 
the  crisis.  The  time  at  which  this  crisis  takes 
place,  as  indicated  by  the  sudden  fall  of  tempera- 
lure,  varies  from  the  third  to  the  twelfth  day.  In 
the  majority  of  cases  it  is  on  the  fifth,  sixth,  or 
seventh  day  ;  occasionally  as  early  as  the  third  day  ; 
and  sometimes  it  is  prolonged  into  the  middle  of 
the  second  week. 

Crisis  is  the  most  characteristic  feature  of  pneu- 
monia. Its  supervention  is  sometimes  indicated  by 
a  change  in  the  pulse,  which  becomes  softer,  and 
somewhat  irregular  in  force  and  rhythm.  The 
most  marked  phenomenon  attending  it  is  the  abrupt 
fall  of  the  body-temperature.  'This  fall  usually 
begins  late  in  the  afternoon  or  evening;  and  the 


temperature  very  often  reaches  the  normal  standard 
in  from  sixteen  to  twenty-four  hours.  Sometimes 
the  fall  is  even  more  rapid — in  from  five  to  ten 
hours.  The  morning  remission  and  evening  exacer- 
bation occur  during  the  period  of  defervescence. 
The  temperature  not  infrequently  falls  1°  or  2°  F. 
below  normal,  and  may  remain  so  for  two  or  three 
days.  Occasionallv  a  marked  increase  in  the  pyrexia 
is  observed  innnediately  before  the  commencement 
of  defervescence. 

With  the  fall  of  temperature  all  the  symptoms 
rapidly  improve.  The  skin  becomes  moist  and 
often  jierspires  profusely.  The  amount  of  urine 
increases.  The  respiration  falls  in  frequency  ;  and, 
to  a  less  extent,  the  pulse.  The  cough  becomes 
looser,  and  the  expectoration  more  copious.  The 
sputa  gradually  lose  their  tenacity  and  rusty  colour, 
and  become  more  bronchitic  in  character  ;  they  are 
now  usually  mingled  with  more  or  less  black  pig- 
ment. An  improvement  in  the  physical  signs  is 
sometimes  observed  at  the  same  time  ;  more  com- 
monly, however,  this  does  not  take  place  till  one  or 
two  days  later.  The  patient  often  falls  into  a  deep 
sleep,  and  on  waking,  with  the  exception  of  great 
weakness,  declares  himself  pretty  well,  and  begins 
to  ask  for  food.  In  some  cases,  however,  the 
amount  of  prostration  following  the  crisis  is  so  great 
that  the  return  to  health  is  more  gradual  ;  and  a 
condition  of  collapse  may  ensue,  which  often  termi- 
nates in  death.  There  is  a  liability  to  diarrhcea  at 
this  period  which  it  is  all-important  to  bear  in 
mind. 

In  the  majority  of  cases  pneumonia  terminates 
abruptly  in  the  manner  above  described.  Sometimes, 
however,  the  temperature  falls  more  gradually — by 
lysis ;  and  recovery  is  more  protracted.  Defer- 
vescence may  not  be  complete  till  the  end  of  the 
second  week.  The  critical  fall  of  temperature  is 
occasionally  interrupted  by  more  or  less  marked 
exacerbations,  due  either  to  the  implication  of  fresh 
portions  of  the  lung,  or  to  the  supervention  of  one 
of  the  complications  to  be  hereafter  alluded  to. 

In  some  cases,  after  the  occurrence  of  crisis,  there 
is  a  slight  return  of  fever  of  a  hectic  type.  This 
irregular  fever  may  last  three  or  four  days.  Its 
persistence  should  always  suggest  a  pleural  compli- 
cation [see  Complications,  p.  924).  Lastly,  a 
distinct  relapse  may  occur  ;  but  this  is  very  rare, 
and  the  relapse  is  in  most  cases  shorter  and  less 
severe  than  the  primary  attack. 

Deatli. — When  pneumonia  terminates  fatally,  it 
usually  does  so  towards  the  end  of  the  first,  or  quite 
at  the  beginning  of  the  second  week,  and  often 
after  crisis.  The  great  fatality  of  the  disease  is 
mainly  due  to  the  attendant  toxaemia  ;  hence  cardiac 
failure  is  a  much  more  important  danger  than 
apnoea.  The  danger  from  direct  interference  with 
the  respiratory  function  increases  with  the  extent  of 
lung  involved,  and  it  is  consequently  greater  in 
double  than  in  unilateral  disease.  Failure  of  cardiac 
power  is  undoulnedly  the  most  important  element 
of  danger.  There  are  several  conditions  in  the 
disease  which  tend  to  interfere  with  the  circulation. 
First  and  foremost  of  these  is  the  toxremia.  This, 
which  at  present  we  have  no  means  of  comljating, 
is  often  intense  ;  and  the  consequent  interference 
with  metabolism  and  damage  to  tissue  is  increased 
by  the  accompanying  high  l)ody-temperatur^.  Then, 
again,  the  obstruction  to  the  circulation  in  the  lung 
by  throwing  increased  work  on  the  right  heart 
augments  the  difficulty. 
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Such  being  the  modes  by  which  pneumonia  tends 
to  destroy  life,  it  will  be  readily  understood  that 
the  earliest  and  most  important  signs  of  unfavour- 
able augury  are  on  the  side  of  the  circulation.  The 
pulse  becomes  more  frequent,  small,  irregular,  and 
often  dicrotic.  The  frequency  of  the  respiration, 
the  dyspnoea,  ,  and  the  cyanosis  increase.  The 
cough  becomes  feeble  and  ineffectual.  Owing  to 
the  engorgement  and  failure  of  power  of  the  right 
ventricle,  general  pulmonary  oedema  usually  super- 
venes, so  that  moist  i-dles  are  audible  at  both  bases. 
The  extremities  become  cold,  and  there  is  often 
profuse  perspiration.  The  mind  wanders,  and  a 
condition  of  partial  coma  supervenes  before  the 
close.  In  some  cases  a  rapid  rise  of  temperature 
takes  place  before  the  fatal  termination,  while  in 
others  there  may  be  a  considerable  fall  in  the 
thermometer.  In  those  exceptional  cases  in  which 
pneumonia  tends  to  become  more  or  less  chronic, 
death  may  occur  during  the  third  or  fourth  week. 
Death  may  also  result  from  the  complications. 

Gangrene. — This  is  quite  rare.  It  is  most  com- 
mon in  chronic  drunkards,  and  in  those  of  debili- 
tated constitution.  Its  occurrence  appears  to  be 
due  partly  to  blocking  of  vessels,  and  partly  to  the 
local  influence  of  some  special  form  of  septic  infec- 
tion. It  is  usually  limited  to  a  small  area  of  the 
pneumonic  lung  ;  and  is  either  diffuse  or  circum- 
scribed. It  commonly  supervenes  late  in  the  dis- 
ease ;  and  the  most  reliable  signs  of  its  occurrence 
are  marked  fcetor  of  the  breath  and  the  expectora- 
tion, and  great  prostration.  Portions  of  lung- tissue 
are  occasionally  found  in  the  sputa.  Gangrene  is 
almost  invariably,  but  not  necessarily,  fatal.  See 
Lungs,  Gangrene  of. 

Abscess. — This  is  also  very  rare.  See  Lungs, 
Abscess  of. 

Chronic  Pneumonia. — Acute  pneumonia  in  very 
exceptional  cases  becomes  chronic,  and  leads  to 
induration  of  the  lung.  See  Chronic  Pneumonia. 

Varieties. — The  clinical  phenomena  of  pneu- 
monia are  occasionally  somewhat  different  from 
those  which  have  been  described.  Variations  are 
met  with  resulting  from  differences  in  the  individual, 
and  in  the  a;tiological  factors  concerned  in  the  dis- 
ease. 

In  the  aged  pneumonia  sometimes  runs  a  latent 
course.  Invasion  may  be  unattended  by  rigor  or 
other  prominent  symptoms.  The  elevation  of  tem- 
perature is  much  less  than  in  adults.  Cough,  ex- 
pectoration, pain,  and  dyspnoea  may  be  completely 
wanting.  If  cough  be  present,  the  sputa  often  do 
not  present  the  rusty  tinge,  but  are  simply  trans- 
parent or  muco-purulent.  Slight  pyrexia,  with 
some  increased  frequency  of  breathing  and  prostra- 
tion, may  be  the  only  symptoms  present.  This 
latent  course  of  pneumonia  it  is  important  to  bear 
in  mind,  as  it  indicates  the  necessity  of  making  a 
most  careful  physical  examination  of  the  chest  in  all 
febrile  illnesses  of  the  aged. 

In  young  children  the  disease  more  frequently 
affects  the  upper  lobe  (apical  pneumonia)  ;  and 
nervous  symptoms  are  often  obtrusive,  simulating 
meningitis.  When  pneumonia  occurs  in  those  who 
are  debilitated  by  previous  disease,  by  the  abuse  of 
alcohol,  or  by  other  causes,  the  phenomena  of  in- 
vasion are  usually  not  pronounced,  and  symptoms  of 
intense  |5rostration  may  occur  early.  The  initial 
rigor  and  pain  in  the  side  are  often  observed  ;  but 
cough  is  slight,  and  the  expectoration,  instead  of 
the  rusty-brown  tint,  may  present  a  dirty-brown  or 


prune-juice  appearance.  Various  symptoms  of  an 
asthenic  type  soon  become  prominent  ;  the  most 
important  of  which  are  low  delirium,  alternating 
with  stupor  ;  tremors  ;  and  paralysis  of  the  sphinc- 
ters. The  tongue  is  brown  and  dry  ;  sordes  form 
on  the  teeth  ;  the  pulse  is  exceedingly  rapid  and 
feeble  ;  and  there  are  often  slight  jaundice  and 
albuminuria.  Death  usually  supervenes  some  time 
during  the  second  week  of  the  disease.  After  death 
the  lung  is  usually  found  to  be  less  firmly  con- 
solidated and  less  granular  than  in  sthenic  forms  of 
pneumonia  ;  and  the  stage  of  grey  hepatisation  in 
some  cases  is  exceedingly  advanced. 

Secondary  Pneiiinonia. — Pneumonia  occurring  in 
the  course  of  other  diseases  usually  differs  somewhat 
from  the  primary  disease.  The  changes  in  the  lung 
may  be  precisely  similar,  but  in  many  cases  the  con- 
solidation is  less  dense  and  fibrinous,  and  epithelial 
changes  constitute  a  more  or  less  prominent  feature. 
Secondary  pneumonia  occurs  chiefly  in  the  acute 
specific  fevers—  typhoid  and  influenza  ;  in  acute 
rheumatism,  Bright's  disease,  and  in  many  other 
acute  and  chronic  diseases.  It  is  a  frequent  termi- 
nal event  in  many  diseases. 

The  symptoms  are  usually  less  pronounced  than 
in  primary  pneumonia,  and  they  are  often  masked 
by  those  of  the  pre-existing  disease.  Latency  may 
be  so  marked  that  the  pneumonia  is  overlooked,  and 
its  recognition  in  most  cases  depends  upon  careful 
examination  of  the  lungs. 

Hypostatic  Pneiiiiionta.  —  AWwAon  maybe  made 
here  to  the  consolidations  so  often  met  with  at  the 
bases  and  more  dependent  portions  of  the  lungs  in 
the  course  of  both  acute  and  chronic  disease,  which 
are  due  mainly  to  mechanical  causes,  and  have  been 
termed  hypostatic  pneumonia.  They  consist,  in  the 
main,  of  collapse,  hyperEemia,  and  oedema  of  the 
lung-tissue,  resulting  from  weak  inspiratory  power, 
feeble  circulation,  and  gravitation.  The  consolida- 
tion thus  mechanically  induced  is  increased  by 
exudation  from  the  vessels  due  to  the  damage  to 
their  walls  caused  by  the  blood-stasis.  The  dia- 
gnosis between  this  consolidation  and  a  secondary 
pneumonia  is  sometimes  impossible. 

Complications. — The  complications  of  pneu- 
monia are,  for  the  most  part,  due  to  the  invasion  of 
other  tissues  than  the  lung  by  the  Diplococcus  pneu- 
monipe. 

Pleurisy. — Pleurisy  of  slight  intensity,  and  un- 
accompanied by  effusion,  is,  as  already  stated, 
almost  invariably  met  with  in  pneumonia  over  those 
portions  of  the  lung  which  are  consolidated.  This 
is  natural  to  the  disease,  and  cannot  be  regarded  as 
a  complication.  Pleurisy  of  greater  intensity,  and 
attended  by  a  sero-fibrinous  effusion,  occurs  in  from 
5  to  15  per  cent,  of  the  cases  {pleuro-pneuinonia). 
Signs  of  effusion  are  not  usually  discoverable  before 
the  third  or  fourth  day  of  the  disease.  The  amount 
of  liquid  varies  with  the  extent  of  the  lung-consoli- 
dation. When  this  is  considerable,  involving  nearly 
the  whole  lung,  there  is  but  little  room  for  effusion. 
The  supervention  of  such  pleurisy  does  not  com- 
monly materially  modify  the  course  of  the  disease. 
It  may,  however,  protract  the  period  of  deferves- 
cence. Its  influence  in  interfering  with  the  disap- 
pearance of  the  physical  signs  has  been  already 
alluded  to. 

Empyema.—  A  suppurative  pleurisy,  occurring 
usually  at  the  termination  of  the  disease,  often  after 
crisis,  is  not  infrequent ;  and  a  persistence  or  recur- 
rence of  the  pyrexia  should  always  suggest  it. 
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Bronchitis. — This  is  also  a  common  complication, 
especially  in  the  aged  and  in  young  children.  Many 
cases,  however,  which  have  been  described  as  pneu- 
monia, associated  with  bronchitis,  have  doubtless 
been  cases  of  broncho-pneumonia.  The  bronchitis 
almost  invariably  affects  both  lungs.  Its  superven- 
tion is  attendecl  by  an  increase  in  the  cough  and  in 
the  amount  of  expectoration.  When  it  involves  the 
smaller  tubes  it  constitutes  a  serious  complication. 

Pericarditis. — This  is  not  uncommon.  It  may 
result  from  the  direct  extension  of  the  inflammatory 
process  from  the  pleura.  When  extensive,  it  is  a 
grave  complication,  and  greatly  increases  the  mor- 
tality. 

Endocaiditis. — This  occasionally  occurs.  Osier 
found  it  in  10  per  cent,  of  his  cases. 

Metiing-itis.-  -ThK  is  a  rare  complication.  It 
appears  in  most  cases  to  be  caused  by  the  pneumo- 
coccus. 

Jaundice. — A  slight  yellowish  tinge  of  the  con- 
junctiva, and  even  of  the  skin,  is  not  infrequent  in 
pneumonia,  and  has  no  clinical  significance.  Much 
more  extensive  jaundice  is  also  occasionally  met  with, 
which  appears  usually  to  be  due  to  duodenal  catarrh, 
and  is  attended  by  gastric  symptoms  ;  a  non-obstruc- 
tive jaundice  sometimes  occurs. 

Relapse  in  pneumonia  is  exceedingly  rare.  Re- 
currence after  an  interval  of  months  or  years  is  more 
common  than  in  any  other  acute  disease  except 
erysipelas. 

Diagnosis. — The  diagnosis  of  pneumonia,  usually 
easy,  is  sometimes  attended  with  difficulty.  Although 
it  cannot  be  made  with  absolute  certainty  prior  to 
the  appearance  of  physical  signs  of  pulmonary  con- 
solidation, in  the  majority  of  cases  a  very  confident 
opinion  can  be  formed  as  to  the  nature  of  the  illness 
in  the  earliest  stages,  before  such  signs  are  dis- 
coverable. The  phenomena  which  are  of  the  most 
diagnostic  value  at  this  early  stage  of  the  disease  are 
the  pyrexia,  the  increased  frequency  of  respiration, 
the  altered  pulse-respiration  ratio,  the  pain  in  the 
side,  and  the  cough.  The  sudden  and  rapid  rise  of 
the  body-temperature,  which  usually  reaches  its 
maximum  in  forty-eight  hours,  is  very  characteristic ; 
such  a  rapid  attainment  and  maintenance  of  a  high 
temperature  being  more  common  in  pneumonia 
than  in  any  other  disease.  When  physical  signs  of 
pulmonary  consolidation  are  discoverable,  which 
they  usually  are  within  forty-eight  hours,  the  dia- 
gnosis becomes  certain. 

Difficulties  in  diagnosis  may  arise  in  those  cases 
in  which  the  local  process  in  its  earlier  stages  is 
■deeply  seated.  Here  characteristic  physical  signs 
may  be  wanting  for  four  or  five  days,  during  which 
time  some  doubt  may  exist  as  to  the  nature  of  the 
disease.  In  the  aged  the  disease  so  often  runs  a  latent 
course  that  its  existence  may  be  easily  overlooked 
unless  a  careful  examination  be  made  of  the  chest. 
Then,  again,  in  the  intemperate  its  nature  may  be 
masked  by  delirium  and  other  nervous  symptoms. 

In  children,  apical  pneumonia  with  cerebral  sym- 
ptoms may  simulate  meningitis ;  and  a  pleuritic 
effusion,  owing  to  the  frequent  prominence  of 
bronchial  breathing,  may  be  mistaken  for  pneu- 
monic consolidation. 

The  diagnosis  of  secondary  pneumonia  occasionally 
presents  some  difiiculty.  Owing  to  the  frequent 
absence  of  marked  symptoms  the  disease  may  be 
readily  overlooked  unless  careful  examination  is 
made  of  tlie  lungs. 

The  diagnosis  of  pneumonia  from  other  diseases 


of  the  lungs  is  rarely  difficult.  The  disease  with  which 
it  is  most  liable  to  be  confounded  is  pleurisy  ;  and 
when  a  pleural  eflusion  complicates  pneumonia,  some 
care  may  be  required  to  avoid  error.  That  some- 
what rare  variety  of  acute  pulmonary  tuberculosis, 
in  which  a  large  area  of  lung  becomes  rapidly  con- 
solidated, may  be  mistaken  for  pneumonia.  Here, 
however,  although  the  whole  lung  may  be  involved, 
the  disease  usually  commences  in  the  upper  lobes, 
so  that  the  abnormal  physical  signs  are  more  marked 
at  the  apex.  The  onset  of  the  disease  also  is 
commonly  much  less  sudden,  and  its  course  is 
more  protracted.  Examination  of  the  sputum  for 
tubercle-bacilli  may,  however,  be  necessary  to  es- 
tablish diagnosis.  It  may  be  stated  generally  that, 
in  all  acute  consolidations  of  the  lung,  a  protracted 
course  of  the  pyrexia,  and  the  occurrence  of  marked 
exacerbations  and  of  remissions  of  the  fever  at 
irregular  intervals,  afford  grounds  for  the  supposition 
that  the  consolidation  is  tubercular. 

The  diagnosis  of  pneumonia  from  broncho- 
pneumonia and  collapse  of  the  lung  will  be  con- 
sidered when  treating  of  broncho-pneumonia.  See 
Broncho-Pneumonia,  p.  930. 

Prognosis. — Pneumonia  is  one  of  the  most  fatal 
of  the  acute  diseases,  and  in  few  is  it  more  difficult 
to  make  a  reliable  forecast.  The  danger  is  due 
mainly  to  the  attendant  toxjemia,  much  less  to  the 
extent  of  lung  affected. 

Of  all  the  circumstances  which  influence  pro- 
gnosis, that  which  is  perhaps  the  most  important  is 
the  state  of  the  general  health.  In  those  whose 
vitality  has  been  damaged  by  previous  disease,  by 
the  abuse  of  alcohol,  by  privation,  or  by  mode  of  life, 
pneumonia  is  exceedingly  dangerous.  The  pro- 
gnosis is,  however,  especially  grave  in  those  injured 
by  the  long-continued  abuse  of  alcohol.  Pneu- 
monia occurring  in  those  who  are  the  subjects  of 
pre-existing  disease — secondary  pneumonia—  is  more 
dangerous  than  primary  ;  and  that  occurring  in 
chronic  Bright's  disease  is  especially  fatal. 

Of  equal  importance  is  the  age.  In  healthy 
children  the  mortality  from  pneumonia  is  com- 
paratively- small.  The  fatality  formerly  ascribed 
to  the  disease  at  this  period  of  life  was  probably 
owing  in  great  measure  to  the  inclusion  of  cases  of 
broncho-pneumonia  in  the  statistics  ;  the  latter 
disease  being  exceedingly  fatal.  Healthy  young 
adults  rarely  die  ;  after  the  age  of  thirty  the  mor- 
tality increases  considerably  ;  and  in  the  old  pneu- 
monia is  an  exceedingly  fatal  disease. 

Pneumonia  is  more  fatal  in  females  than  in 
males,  the  mortality  being  in  the  proportion  of  three 
to  two.  Pregnancy  renders  the  disease  more 
dangerous. 

The  danger  of  pneumonia  increases  somewhat 
with  the  extent  of  lung  involved.  It  is,  however, 
the  implication  of  both  lungs  which  renders  the 
prognosis  especially  grave.  With  regard  to  the 
situation  of  the  consolidation,  it  may,  perhaps,  be 
stated  generally  that  pneumonia  commencing  in  the 
upper  lobes  is  rather  more  serious  than  basic 
disease.  This  difference  does  not  obtain  in  the 
case  of  children.  The  gradual  extension  of  the 
consolidation  late  in  the  disease,  and  the  spreading 
of  the  inflammatory  process  from  one  centre  to 
another,  constitute  elements  of  gravity.  When 
resolution  is  much  protracted,  the  fact  that  the 
disease  in  very  exceptional  cases  terminates  in  an 
indurative  consolidation  of  the  lung  is  not  to  be  for- 
gotten. 
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The  mortality  of  pneumonia  is  greatly  increased 
by  the  existence  of  complications.  The  prognostic 
importance  of  these  has  already  been  considered. 

Of  symptoms,  the  most  important  are  those 
indicating  failure  of  the  circulation.  A  pulse 
which  in  the  adult  is  persistently  over  120,  and  in 
the  child  over  140,  is  of  grave  signihcance.  Marked 
irregularity  in  force  and  rhythm  is  also  unfavourable, 
especially  in  the  young.  Weakness  of  the  first 
sound  of  the  heart  is  another  indication  of  failure. 
Variations  in  the  respiration  are  of  less  import. 
Extreme  quickness  of  breathing,  inarked  dyspnoea, 
and  cyanosis  are  not  uncommon  in  cases  which 
terminate  in  recovery  ;  at  the  same  time,  such 
symptoms  must  have  more  or  less  unfavourable 
significance.  Sputa  of  a  dark  prune-juice  colour  are 
of  somewhat  evil  augury  ;  as  is  also  an  abundant 
liquid  puriform  expectoration.  The  indications 
derived  from  the  pyrexia  are  of  less  prognostic 
value  in  pneumonia  than  in  most  acute  diseases.  A 
temperature  of  105^  or  106°  F.  does  not  in  itself 
indicate  danger.  Greater  elevation  is  grave.  In 
many  fatal  cases  the  temperature  never  attains  102°. 
The  significance  of  a  protracted  defervescence  has 
already  been  alluded  to.  On  the  side  of  the  nervous 
system,  it  is  to  be  remembered  that  slight  delirium 
is  not  uncommon  ;  but  when  it  is  marked,  and 
especially  when  it  occurs  late  in  the  disease  and 
prevents  sleep,  it  is  most  grave.  It  is  of  greater 
significance  in  adults  than  in  children.  Tremors 
and  a  tendency  to  coma  are  also  unfavourable.  A 
dry,  brown  tongue  is  unfavourable,  especially  when 
associated  with  only  a  moderate  degree  of  pj'rexia. 
Gastric  catarrh  and  diarrhoea  add  to  the  danger  ; 
and  the  liability  to  diarrhoea  at  the  period  of  crisis, 
and  the  frequency  with  which  it  then  endangers  life, 
should  be  ever  remembered.  Tympanites  is  very 
unfavourable.  A  slight  amount  of  jaundice  is  not 
of  ill  omen,  but  the  appearance  of  much  albumen 
in  the  urine  early  in  the  disease  is  undoubtedly  of 
bad  import. 

Treatment. — In  considering  the  treatment  of 
pneumonia,  it  is  of  the  utmost  importance  to  bear 
in  mind  the  true  nature  of  the  disease.  All  rational 
and  successful  therapeutics  must  be  based  upon  the 
recognition  of  the  fact  that  it  is  not  simply  a  local 
affection  of  the  lung  which  we  wish  to  influence. 
The  '  heroic  '  methods  of  treatment  by  venesection, 
tartar  emetic,  &c. ,  so  much  in  vogue  in  the  past, 
had  for  their  object  the  controlling  or  cutting  short 
of  a  simple  pulmonary  inflammation.  Such  methods 
have  now  been  abandoned,  and  with  our  increasing 
knowledge  of  the  bacteriology  of  the  disease  we  are 
looking  with  confidence  to  the  discovery  of  specific 
remedies  which  may  secure  immunity  or  successfully 
combat  the  local  inflammation  and  the  attendant 
toxremia.  An  anti-pneumococcus  serum  is  already 
being  used  with  results  that  justify  further  trial. 
Washbourn  recommends  the  injection  of  20  c.c.  of 
this  serum  twice  daily.  See  Serum-Therapeutics. 

Failing  specific  remedies  our  object  must  be,  as 
in  other  specific  fevers,  to  conduct  the  disease  to  a 
favourable  termination.  If  we  cannot  arrest  its 
progress,  we  can  often  do  very  much  both  to  main- 
tain the  strength  of  the  patient,  and  to  modify 
those  elements  in  the  disease  which  tend  to  destroy 
life. 

The  modes  by  which  pneumonia  tends  to  destroy 
life  have  been  already  considered — that  damage  to, 
the  tissues  generally  which  obtains  in  all  acute 
specific  diseases  ;  and  direct  interference  with  the 


respiratory  function  due  to  the  lung-consolidation. 
Of  these,  the  former  is  the  more  important,  and 
impaired  cardiac  power  is  its  most  serious  conse- 
quence. The  natural  course  of  the  disease  is  also 
to  be  remembered.  In  the  strong  and  robust, 
pneumonia  usually  terminates  in  recovery.  It  is  in 
those  who  are  debilitated  by  age,  privation,  mode 
of  life,  abuse  of  alcohol,  or  pre-existing  disease, 
that  such  great  mortality  attends  it.  It  is  a  question 
of  the  intensity  of  the  disease  on  the  one  hand,  and 
of  the  resisting  power  of  the  individual  on  the  other. 
Such  considerations  as  these  indicate  the  importance 
not  only  of  doing  all  that  is  possible  to  husband  and 
support  the  strength  of  the  patient,  but  also  of  not 
interfering  too  actively  with  the  disease,  unless  cir- 
cumstances arise  which,  if  uninfluenced  by  treat- 
ment, would  tend  to  prove  rapidly  fatal. 

Such  being  the  general  principles  which  should 
guide  us  in  the  treatment  of  pneumonia,  the  manner 
in  which  they  are  to  be  best  carried  out  may  now  be 
indicated. 

Everything  should  be  done  to  husband  the 
strength  of  the  patient,  and  the  services  of  efficient 
nurses  are  all-important  towards  the  attainment  of 
this  object.  Perfect  rest  must  be  enjoined,  and  all 
unnecessary  speaking  be  forbidden.  The  patient 
should  be  kept  in  bed,  be  lightly  covered,  and  be 
sponged  freely  three  or  four  times  daily  with  cold 
or  tepid  water.  The  room  should  be  large  and 
airy  ;  and  the  temperature  about  60°  to  62°  F.  It 
should  be  well  ventilated  :  a  plentiful  supply  of 
fresh  air  is  most  important,  and,  although  due  care 
should  be  exercised  in  the  ventilation,  there  is  not 
the  same  necessity  to  keep  the  patient  scrupulously 
protected  from  draughts  as  in  the  treatment  of  acute 
bronchitis. 

The  diet  should  be  carefully  regulated,  nutritious 
and  easily  digestible,  consisting  of  milk,  milk  with 
egg,  beef-tea,  mutton-  or  chicken-broth,  meat- 
essences,  and  similar  articles,  given  in  varying 
quantities  and  at  varying  intervals,  according  to  the 
condition  of  the  patient.  Water  should  be  allowed 
liberally  to  relieve  thirst  and  promote  perspiration. 
With  the  object  of  stimulating  the  secretion  of 
saliva  and  promoting  the  appetite,  it  is  well  to  keep 
the  mouth  cleansed  with  glycerine  and  lemon-juice. 
Some  acid  and  bitter  drink,  as  one  made  with 
hydrochloric  acid  and  orange-peel,  may  also  be 
given. 

In  the  earliest  stage  of  the  disease  it  is  usually 
wise  to  give  a  small  dose  of  calomel,  or  of  blue  pill 
and  colocynth,  to  be  followed  in  five  or  six  hours 
by  a  saline  aperient.  The  e.xhibition  of  purgatives, 
however,  requires  great  care,  as  they  occasionally 
set  up  a  catarrhal  condition  of  the  intestine,  and 
consequent  diarrhoea,  which  may  prove  an  element 
of  danger,  especially  near  the  period  of  crisis.  It  is 
important,  therefore,  except  on  the  first  day  of  the 
illness,  to  procure  all  necessary  evacuation  of  the 
bowels,  by  a  small  dose  either  of  castor  oil,  or  of 
colocynth  and  hyoscyamus,  or  by  simple  enemata. 
With  the  object  of  promoting  elimination  by  the 
skin  and  kidneys,  some  citrate  or  acetate  of  am- 
monia with  citrate  of  potassium  should  be  given 
three  or  four  times  daily. 

On  the  first  day  of  the  disease  when  the  symptoms 
of  invasion  are  accompanied  by  much  pain,  anxiety, 
and  restlessness,  morphine  used  with  care  and  judg- 
ment is  often  of  the  utmost  value.  Morphine 
( J  grain  with,  if  necessary,  strychnine  i  grain)  may 
be  given  hypodermically. 


LUNGS,   DISEASES  OF 


927 


There  are  two  circumstances  which  often  tend 
greatly  to  interfere  with  the  satisfactory  progress  of 
pneumonia  — the  pain  in  the  side,  and  sleeplessness. 
Pain  in  the  side  is  often  troublesome  during  the  first 
two  days.  It  may  usually  be  relieved  by  the  appli- 
cation of  large  hot  linseed  poultices,  or  hot  fomenta- 
tions, or  by  the  use  of  an  ice-bag.  If  these  means 
do  not  succeed,  a  small  blister  (2  by  2  inches),  or 
three  or  four  leeches,  may  be  applied  to  the  seat  of 
the  pain,  and  the  hot  applications  then  renewed. 
In  exceptional  cases  small  doses  of  morphine  hypo- 
dermically  may  be  necessary  to  relieve  this  symptom. 
Cough  is  only  harmful  by  increasing  the  pain,  and 
rarely  calls  for  interference.  Sleeplessness  is  always 
a  more  or  less  troublesome  symptom,  and  yet  to 
secure  a  sufficient  amount  of  sleep  is  obviously  of 
primary  importance.  A  careful  nurse,  keeping  the 
room  quiet  and  darkened,  and  attending  to  the 
comfort  of  the  patient  ;  the  relief  of  pain  by  the 
measures  above  indicated  ;  and  sponging  with 
tepid  water  the  last  thing  at  night,  are  often  suffi- 
cient to  secure  some  interrupted  sleep.  Should  it 
be  necessary,  some  hypnotic  must  be  given  :  bro- 
mide of  potassium  and  hyoscyamus,  sulphonal, 
chloralamide,  Tinct.  Chloroformi  et  Morphinje  Co., 
are  all  useful,  and,  if  they  fail,  morphine  guarded 
by  atropine  and  strychnine  may  be  administered  suh 
cideni.  Chloral  hydrate  is  usually  contra-indicated, 
on  account  of  its  depressing  effect  upon  the  circu- 
lation. 

A  large  number  of  cases  of  pneumonia  terminate 
in  health  without  the  necessity  of  any  further  inter- 
ference on  the  part  of  the  ph3''sician  than  has  been 
described.  Frequently,  on  the  other  hand,  circum- 
stances arise  indicative  of  danger,  which  require  to 
be  met  by  more  active  treatment. 

Pyrexia  is  sometimes  excessive,  but  in  attempting 
to  interfere  with  it,  it  must  be  remembered  that  it 
is  natural  to  the  disease,  and  only  when  excessive 
does  it  become  harmful.  A  temperature  of  104°  is, 
in  itself,  of  no  unfavourable  import.  P'requent 
sponging  with  tepid  or  cold  water,  by  cooling  the 
patient,  and  promoting  rest  and  sleep,  is  always 
desirable.  The  frequent,  or  more  or  less  continuous, 
application  of  an  ice-bag  to  the  affected  side,  as 
recommended  by  Lees,  is  another  means  of  refrige- 
ration often  useful.  According  to  this  physician  it 
controls  not  only  the  temperature  but  also  the  lung- 
inflammation.  It  usually  relieves  pain  and  increases 
comfort.  If  the  patient  likes  it,  it  is  wise  to  make 
use  of  it.  In  children,  an  ice-poultice  is  preferable 
to  the  bag. 

Hyperpyrexia  is  occasionally  met  with.  A  tem- 
perature of  105'^  calls  for  a  more  assiduous  employ- 
ment of  the  refrigerating  treatment  already  alluded 
to  ;  and  in  those  exceptional  cases  in  which  the  tem- 
perature reaches  106°  or  107°  a  cold  bath  at  75° 
or  80°  may  be  necessary.  Antipyretic  drugs  are 
dangerous  in  pneumonia  ;  but  quinine  in  5-grain 
doses,  given  in  cachets,  is  sometimes  of  undoubted 
use,  although  it  may  not  materially  influence  the 
temperature-chart.  High  temperature  in  pneu- 
monia always  calls  for  the  free  exhibition  of  alcohol. 

Symptoms  indicative  of  danger  are  especially 
likely  to  arise  in  those  whose  vitality  is  impaired 
by  age,  habits,  or  other  causes,  and,  in  such,  special 
care  and  watchfulness  should  be  exercised  in 
anticipation  of  any  unfavourable  symptom.  The 
chief  source  of  danger,  as  already  stated,  is  failure 
of  cardiac  power,  and  consequently  all  symptoms  of 
such  failure  must  be  carefully  watched  for. 


Any  sign  of  cardiac  failure  will  in  the  first  place 
suggest  the  advisaljility  of  administering  alcohol. 
It  may  be  stated  generally  that  a  pulse  of  over  120 
calls  for  the  employment  of  stimulants.  Brandy 
appears  in  most  cases  to  answer  best.  The  amount 
administered  must  depend  upon  its  effects  ;  and 
although  in  most  cases  from  four  to  eight  ounces  in 
the  twenty-four  hours  will  be  sufficient,  if  the 
asthenia  persist  it  maybe  given  in  larger  quantities. 
The  disease  is  one  of  comparatively  short  duration, 
and  there  is  perhaps  no  other  acute  illness  in  which 
the  free  exhibition  of  alcohol,  when  indicated,  is 
more  likely  to  be  advantageous. 

The  free  inhalation  of  oxygen  is  also  desirable 
under  these  circumstances.  It  not  only  relieves  the 
embarrassed  respiration,  but  tends  to  prevent  heart- 
failure.  Oxygen  should  always  be  available  in  a 
severe  case,  and  it  should  be  used  early.  It  some- 
times also  promotes  sleep,  which  in  these  cases  is 
oljviously  of  primary  importance. 

Of  drugs,  the  most  useful  is  strychnine.  This  is 
best  given  in  full  doses  at  rather  long  intervals — 
liq.  strych.  hydrochlor.  vy  iij  to  v,  by  the  mouth  or 
hypoderniically  every  six  or  eight  hours.  Ammo- 
nium carbonate  in  full  doses  (gr.  v  to  gr.  x)  is  also 
useful.  Digitalis,  although  inilicated  by  a  rapid 
and  failing  heart,  is  of  doubtful  value. 

The  special  danger  at,  and  immediately  after, 
crisis  calls  for  the  assiduous  employment  of  the 
above  treatment  at  this  period,  and  indicates  the 
importance  of  not  relinquishing  it  too  soon  after  the 
critical  fall  of  temperature. 

Interference  with  respiration  from  extensive  con- 
solidation of  the  lung  is  too  often  an  important 
source  of  danger ;  and  the  consequent  increased 
work  thrown  on  the  right  ventricle  tends  to  increase 
the  heart-weakness.  Symptoms  of  cardiac  are  thus 
usually  associated  with  those  of  respiratory  failure  ; 
and  in  dealing  with  the  latter,  we  must  depend 
mainly  upon  the  means  already  described  as  best 
calculated  to  help  the  heart.  The  free  use  of  strych- 
nine and  oxygen,  which  stimulate  not  only  the 
heart  but  the  respiratory  centre,  may  often  avert 
death. 

Venesection  is  well  known  to  relieve  the  dyspnoea 
of  pneumonia.  It  diminishes  the  pulmonary  con- 
gestion and  unloads  the  distended  right  heart.  It 
must,  however,  be  borne  in  mind  that  the  relief  is 
merely  temporary,  and  that  the  loss  of  blood  must 
tend  more  or  less  to  weaken  the  patient,  and  hence 
to  favour  that  condition  of  asthenia  which  is  of  all 
things  the  most  to  be  feared.  Bleeding  is  certainly 
only  to  be  thought  of  when  in  the  early  stage  of  the 
illness  the  dyspnoea  is  urgent,  and  when  at  the 
same  time  the  pulse  is  strong  and  full  ;  and  it  should 
not  exceed  the  removal  of  eight  or  ten  ounces  of 
blood.    Such  cases  are  certainly  not  common. 

Of  the  complications,  delirium  sometimes  calls 
for  treatment.  Active  delirium  is  not  common  in 
pneumonia,  except  in  those  who  have  been  intem- 
perate. When  marked,  it  is  always  indicative  of 
danger.  In  its  management  the  practitioner  must 
be  guided  by  the  general  condition  of  the  patient ; 
l)ut,  speaking  generally,  it  calls  for  the  free  exhibi- 
tion of  alcohol,  and  the  external  application  of 
cold.  Cold,  applied  in  some  of  the  ways  already 
indicated,  is  of  especial  value  in  these  cases,  not 
only  reducing  the  temperature,  but  quieting  the 
patient  and  often  producing  refreshing  sleep.  The 
influence  of  an  experienced  nurse  is  all-important. 
Bromides  are  often  useful,  and  it  may  be  necessary 
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to  give  morphine  hypoderraically.  Hyoscine  (55^ 
grain)  may  be  used  with  caution  (p.  707). 

Of  the  management  of  other  complications  oc- 
curring in  the  course  of  pneumonia  there  is  nothing 
special  to  be  remarked  ;  they  must  be  treated  on 
general  principles.  The  existence  of  bronchial 
catarrh  often  requires  small  doses  of  ipecacuanha 
with  carbonate  of  ammonium  and  salines.  Diar- 
rhoea and  gastric  symptoms  are  to  be  met  by  careful 
dieting,  chalk,  bismuth,  and,  if  necessary,  other 
astringent  remedies.  In  pneumonia,  as  in  other 
acute  diseases,  the  administration  of  an  opiate 
enema  is  an  efficient  and  safe  means  of  checking 
diarrhoea.  Pericarditis  rarely  admits  of  any  special 
interference.  The  persistence  of  pyrexia  or  its  re- 
currence after  crisis  may  call  for  exploration  of  the 
pleura,  and  an  empyema  may  require  treatment. 
See  Pleura,  Diseases  of. 

Convalescence. — During  the  period  which  imme- 
diately succeeds  the  crisis,  the  utmost  care  is 
required  to  support  the  patient,  and  to  prevent  any 
serious  amount  of  prostration,  which  at  this  time  so 
often  supervenes.  Stimulants  are  usually  required 
for  some  days  after  the  temperature  has  attained  the 
normal  standard.  Convalescence  in  most  cases  is 
quickly  established.  Solid  diet  is  soon  desired,  and 
may  be  safely  given.  Tonics  -  such  as  quinine, 
iron,  and  cod-liver  oil — and  change  of  air  are  useful 
in  assisting  the  restoration  to  health. 

B.  Broncho-Pneumonia.  ^  Synon.  :  Catar- 
rhal Pneumonia  ;  Lobular  Pneumonia  ;  Fr.  Pneu- 
monic Lobiilaire  ;  Broncho-pnenmonie  ;  Ger. 
Bronchopneiimonie. 

Definition. — Broncho-,  catarrhal,  or  lobular 
pneumonia  is  inflammation  of  the  lung,  due  to  an 
irritant  entering  and  spreading  by  the  bronchi. 
The  irritant  usually  causes,  in  the  first  place,  in- 
flammation of  the  bronchial  mucous  membrane, 
which  spreads  to  the  bronchioles  and  alveoli. 
This  frequent  association  of  the  pulmonary  inflam- 
mation with  bronchial  catarrh  explains  the  terms 
broncho-  and  catarrhal.,  which  are  applied  to  this 
form  of  pneumonia.  The  pulmonary  inflammation 
is  commonly  limited  to  scattered  groups  of  air- 
vesicles  (lobular),  but  sometimes  it  causes  large 
areas  of  consolidation  (lobar).  The  inflammatory 
products  which  fill  the  alveoli  consist  principally 
of  cells,  derived  from  the  epithelium  of  the  alveoli, 
and  from  the  bronchial  mucous  membrane  ;  exu- 
dation and  emigration  play  a  much  less  prominent 
part  than  in  ordinary  pneumonia. 

/Etiology.  —  The  most  important  group  of  cases 
of  broncho-pneumonia  are  those  associated  with  a 
more  or  less  general  bronchitis,  the  bronchial 
usually  preceding  the  pulmonary  inflammation. 
Whatever  causes  inflammation  of  the  bronchial 
mucous  membrane  may  be  a  cause  of  broncho- 
pneumonia, and  when  the  inflammation  involves 
the  smallest  bronchi,  its  extension  to  some  of  the 
alveoli  is  almost  invariable. 

Simple  non-specific  bronchitis  is  frequently  fol- 
lowed by  broncho-pneumonia,  especially  in  child- 
hood and  in  old  age.  All  those  conditions  which 
favour  the  occurrence  of  such  bronchitis  must 
therefore  be  enumerated  among  the  causes  of  this 
form  of  pneumonia.  Of  these  conditions  it  will  be 
sufficient  to  mention  here  the  marked  influence  of 
cold  and  damp.  It  is,  however,  the  specific  forms 
of  bronchitis,  associated  with  measles,  whooping- 
cough,  diphtheria,  and  influenza,  which  are  the 
most  liable  to  be  followed  by  broncho-pneumonia. 


It  occurs  less  frequently  in  scarlatina,  small-pox, 
and  typhoid  fever. 

All  conditions  which  tend  to  impair  the  general 
health  and  strength  favour  the  occurrence  of 
broncho-pneumonia.  The  weakly  and  debilitated 
suff"er  most.  Bad  air,  insufficient  food,  and  rickets 
are  important  predisposing  causes. 

Broncho-pneumonia  is  most  common  during  the 
first  four  years  of  life — the  period  when  bronchial 
catarrh,  measles,  and  whooping-cough  are  so  fre- 
quent. It  is  also  common  in  old  age.  In  young 
adults  it  is  comparatively  rare.  Sex  has  no  in- 
fluence. 

Another  group  of  cases  of  broncho-pneumonia 
are  those  due  to  the  inhalation  of  more  definite 
irritants  (aspiration-pneumonia)  :  (l)  dust,  particles 
of  steel,  iron,  stone,  coal,  &c. ,  gaining  access  to  the 
air-passages  may  cause  inflammation  of  the  bronchi 
and  subsequently  of  the  alveoli  ;  (2)  irritant  gases, 
e.g.  ether-pneumonia  ;  (3)  micro-organisms.  Under 
this  head  the  bacillus  of  tuberculosis  is  the  most  im- 
portant— a  tubercular  broncho-pneumonia  being  the 
principal  lesion  in  chronic  pulmonary  tuberculosis. 
Septic  blood  and  pus  may  be  sucked  into  the  air- 
passages  in  diseases  of,  or  during  operations  on,  the 
nose,  mouth,  pharynx,  and  trachea.  The  contents 
of  an  empyema  or  of  a  bronchiectatic  cavity  may  be 
aspirated  ;  as  may  also  blood  after  a  pulmonary 
haemorrhage.  Lastly,  septic  organisms  conveyed 
with  particles  of  food  or  saliva  may  enter  the  air- 
passages  when  the  glottis  is  insensitive  or  paralysed. 
The  pneumonia  in  these  cases  is  usually  more 
localised  than  in  the  preceding  group,  and  there  is 
less  attendant  general  bronchitis.  When  the  irritant 
is  septic,  suppuration  and  even  gangrene  are  liable 
to  occur. 

Bacteriology.  —  To  enumerate  the  micro- 
organisms that  at  various  times  have  been  regarded 
as  specific  for  this  condition  would  be  to  catalogue 
the  pathogenic  bacteria,  including  pathogenic 
moulds.  In  point  of  fact  no  one  organism  has  been 
found  associated  with  broncho-pneumonia  with  suffi- 
cient constancy  to  warrant  belief  in  its  specificity, 
but,  on  the  contrary,  it  would  appear  that  the 
invasion  of  the  lung-tissue  by  any  one  or  more  of 
the  pathogenic  bacteria  may,  under  certain  condi- 
tions as  yet  but  little  understood,  result  in  the  pro- 
duction of  the  disease. 

The  organisms  most  frequently  associated  with 
this  condition  are  certainly  the  pyogenic  strepto- 
cocci and  staphylococci,  and  the  pneumobacillus. 

Anatomical  Characters. — The  appearances 
presented  by  the  lungs  after  death  from  broncho- 
pneumonia vary.  The  bronchi  always  exhibit 
signs  of  more  or  less  bronchial  catarrh.  This 
may  involve  the  whole  of  the  bronchial  mucous 
membrane,  but  it  is  usually  most  marked  in  the 
smaller  tubes.  These  are  found  containing  a  thick, 
tenacious,  and  often  puriform  secretion,  which  is 
occasionally  here  and  there  drier  or  inspissated. 
The  mucous  membrane  of  these  tubes  is  more  or 
less  softened,  swollen,  red,  and  thickened,  and 
often  presents  irregular  superlicial  erosions.  Owing 
to  this  inflammatory  swelling  the  tubes  stand  out 
prominently  on  section  of  the  lung.  Cylindrical 
dilatations  of  the  tubes  are  also  frequently  met 
with. 

The  lung-tissue  itself  exhibits,  associated  in  vari- 
ous degrees,  collapse,  congestion,  oedema,  emphy- 
sema, and  pneumonic  consolidation.  The  bluish, 
non-crepitant,  smooth,  depressed  portions  of  col- 
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lapse,  which  become  darker  and  more  friable  with 
age,  are  usually  most  abundant  in  the  lower  lobes 
and  margins  of  the  lungs.  The  collapse  sometimes 
involves  the  whole  of  one  lobe,  but  more  commonly 
it  is  limited  to  much  smaller  areas  of  the  lung. 
When  scattered  and  limited  in  its  distribution  there 
is  usually  more  or  less  emphysema  of  the  interven- 
ing portions  of  the  lung  ;  when  collapse  is  very  ex- 
tensive in  the  lower  lobes  emphysema  is  most  marl-;ed 
in  the  upper. 

Those  portions  of  the  lung  in  which  the  pneu- 
monic process  has  supervened  appear  most  com- 
monly as  scattered  patches  and  nodules  of  con- 
solidation, varying  in  size  from  a  small  pea  to  a 
hazel-nut.  These  are  usually  more  or  less  conical 
in  shape,  with  their  bases  towards  the  pleura,  which 
membrane  is  generally  unaffected  over  them,  though 
it  may  be  coated  with  lymph.  On  section  the 
patches  are  commonly  ill-defined  and  pass  in- 
sensibly into  the  surrounding  tissue,  which  is 
variously  altered  by  congestion,  collapse,  and 
emphysema.  They  are  of  a  reddish-grey  colour, 
slightly  elevated,  smooth,  or  faintly  granular,  and 
soft  and  friable  in  consistence.  As  they  increase 
in  size,  ihey  may  become  confluent,  and  thus  are 
produced  large  tracts  of  consolidation.  In  a  more 
.advanced  stage,  the  nodular  and  more  diffuse  con- 
solidation becomes  paler,  firmer,  and  drier,  and 
resembles  in  colour  the  greyish-yellow  hepatisation 
■of  acute  pneumonia.  The  cut  ends  of  dilated 
bronchi,  filled  with  pus,  are  occasionally  seen  in 
the  centres  of  the  pneumonic  nodules.  The 
pneumonic  process  often  involves  the  collapsed 
■portions  of  lung,  which  then  become  more  opaque 
.and  swollen.  In  septic  broncho-pneumonia  the 
pneumonic  patches  often  suppurate,  and  sometimes 
contain  sloughs  of  lung-tissue. 

Microscopical  characters.  —  When  examined 
microscopically,  the  pneumonic  patches  are  seen 
to  consist  of  an  accumulation  within  the  alveoli 
of  a  gelatinous  mucoid-looking  substance,  leuco- 
cytes, epithelial  elements,  and  red  blood-cor- 
puscles. The  epithelial  elements  are  swollen  and 
granular.  In  some  cases  much  of  this  accumu- 
lation is  precisely  similar  to  tliat  contained  in  the 
smaller  bronchi,  and  it  is  evidently  the  inflamma- 
tory and  richly  cellular  bronchial  secretion  whicli 
has  been  inhaled.  The  relative  proportion  of 
epithelium  and  leucocytes  varies  considerably  in 
different  cases,  the  latter  being  more  numerous  in 
acute,  and  especially  in  septic  cases. 

The  subsequent  changes  which  take  place  in  th; 
lungs  vary.  When  the  disease  does  not  end  in 
death,  resolution  is  the  most  common  termination. 
The  contents  of  the  alveoli  undergo  fatty  degenera- 
tion, and  are  removed  by  expectoration  and  absorp- 
tion, the  lung  gradually  regaining  its  normal 
characters.  This  process,  however,  is  less  readily 
effected  than  in  the  consolidation  of  acute  pneu- 
monia ;  and  it  sometimes  occupies  such  a  lengthened 
period,  that  some  thickening  of  the  bronchial  and 
alveolar  walls  and  dilatation  of  the  smaller  bronchi 
remain.  In  still  more  chronic  cases  the  fibroid 
thickening  is  much  more  marked,  and  a  con- 
siderable amount  of  irregularly  distributed,  pig- 
mented induration  and  bronchial  dilatation  may 
be  produced.  Caseation  occurs  only  in  tubercular 
cases. 

Symi'TOMs. — The  symptoms  of  broncho-pneu- 
monia vary  according  to  the  rapidity  with  which 
the  disease  is  developed,   the  extent  of  lung  in- 


volved, and  the  nature  of  the  disease  in  the  course 
of  which  it  supervenes. 

The  more  severe  and  most  common  forms  of  the 
disease  are  met  with  in  early  childhood  in  associa- 
tion   with   simple    bronchitis,    and    tlie  specific 
bronchitis  of  measles  and  whooping-cough.  In 
these  cases  the  symptoms  and  dangers  are,  in  the 
main,  those  of  the  capillary  bronchitis  which  pre- 
cedes the  pneumonic  process,  and  it  is  sometimes 
impossible  to  distinguish  between  them.  Frequent 
cough,  accelerated  respiration,  slight  action  of  the 
nares,  and  other  symptoms  of  severe  bronchitis,  with 
a  little  pyrexia,  precede  for  a  varying  length  of  time 
the  symptoms  due  to  the  implication  of  the  lung-tissue. 
The  earliest  symptoms  of  the  pneumonic  process 
are  by  no  means  well-defined,  and  consequently 
the  time  at  which  the  lung  becomes  involved  cannot 
be  fixed  with  certainty.      Rigors,  convulsion,  and 
vomiting  are  but  rarely  observed.      Usually  an  in- 
crease in  the  acceleration  of  the  respiration  or  in 
the  dyspnoea,  and  a  marked  rise  of  temperature,  are 
the  first  signs  of  the  pulmonary  implication.  The 
breathing   becomes   more   rapid,  and  commonly 
causes  much  distress,  the  child  tossing  about  and 
Ijeing  exceedingly  restless.    The  dyspnoea  is  more 
marked    at   some   times   than    at  others,  and  is 
occasionally  more  or  less  distinctly  paroxysmal. 
The  respiration   is  superficial,  inspiration  being 
short,  and  the  expansion  of  the  thorax  imperfect. 
There  is  marked  action  of  the  accessory  respiratory 
muscles,  and  the  upper  portions  of  the  thorax  are 
raised,  while  the  lower  and  the  soft  parts  are  retracted 
during  the  inspiratory   act.     The   action  of  the 
nares  is  very  pronounced. 

An  increase  in  any  pyrexia  which  attended  the 
pre-existing  bronchitis  is,  with  few  exceptions, 
observed  as  the  lungs  become  involved,  and  such 
increase  is  to  be  regarded  as  one  of  the  most 
valuable  indications  of  the  existence  of  a  pneumonic 
process.  The  maximum  temperature  of  acute 
simple  bronchitis,  even  in  the  child,  is  seldom 
higher  than  102°  F. ,  whereas  that  of  the  secondary 
pneumonic  process  is  often  104°  or  105°.  This 
increase  usually  occurs  more  or  less  gradually  ; 
there  is  rarely  the  sudden  rise  of  temperature  met 
with  in  acute  pneumonia.  Unlike  the  temperature 
of  this  disease  also,  the  fever  of  broncho-pneu- 
monia runs  no  definite  course.  It  varies  with  the 
extent  of  the  lung-implication,  and  with  the 
rapidity  with  which  this  implication  is  effected. 
There  is  no  regular  diurnal  variation  ;  the  re- 
missions and  exacerbations  are  often  considerable  : 
and  they  occur  at  irregular  times,  the  temperature 
being  sometimes  higher  in  the  morning  than  at 
night.  The  cough,  which  before  the  implication 
of  the  lung  was  paroxysmal  in  character,  gradually 
becomes  less  and  less  so,  and  it  now  often  causes 
much  pain  to  the  patient.  The  sputa,  when 
present,  are  bronchitic  in  character,  usual!)- 
tenacious,  and  occasionally  streaked  with  blood  : 
as,  however,  expectoration  rarely  occurs  in  the 
child,  they  are  not  often  seen.  The  pulse  is  much 
increased  in  frequency,  in  children  under  five  years 
often  being  150.  It  may  in  the  earliest  stage  of 
the  disease  be  moderately  full  and  strong,  but  it 
quickly  becomes  soft,  small  and  feeble.  In  addi- 
tion to  the  above,  there  are  often  .symptoms 
referaljle  to  the  digestive  organs.  Of  these 
diarrhoea  is  the  most  important.  This  is  quite 
frequent,  especially  when  the  disease  follows 
measles.    It  is  very  readily  induced  by  medicines 
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and  by  improper  feeding  ;  and  as  it  greatly  weakens 
the  patient,  it  is  important  that  this  liability  to 
diarrhoea  should  be  kept  in  mind,  ^^omiting,  as 
already  stated,  is  very  rare  as  an  initial  symptom  ; 
it  is,  however,  common  in  the  course  of  the 
disease,  especially  as  a  result  of  cough,  the  bron- 
chial secretion,  together  with  the  contents  of  the 
stomach,  often  being  expelled. 

As  the  bronchitis  and  the  implication  of  the 
lungs  increase,  the  breathing  becomes  still  more 
rapid  and  superficial  ;  the  dyspnoea  is  more  marked  ; 
the  expression  is  anxious ;  the  face  is  pale  ; 
and  symptoms  of  carbonic-acid  poisoning  become 
evident.  Strength  now  fails ;  the  face  and  lips 
become  cyanotic ;  and  the  extreme  restlessness 
gives  place  to  apathy  and  a  semi-comatose  condi- 
tion, which  is  interrupted  from  time  to  time  by 
ineffectual  efforts  to  cough.  With  the  rapid  failure 
of  strength  and  increasing  cyanosis,  cough  almost 
ceases  ;  the  pulse  becomes  exceedingly  feeble  ;  and 
the  child,  often  extremely  emaciated,  may  die  ex- 
hausted, and  in  a  condition  of  more  or  less  profound 
coma.  Sometimes  death  occurs  suddenly  during  a 
paroxysm  of  cough,  or  with  convulsions. 

In  those  cases  in  which  capillary  bronchitis  con- 
stitutes a  less  prominent  feature  of  the  illness,  the 
symptoms  are  usually  less  severe — the  pyrexia  is 
less  marked  and  its  onset  more  gradual ;  the  pneu- 
monic process  often  supervenes  later  ;  and  the 
course  of  the  disease  is  more  protracted.  A  slight 
and  markedly  irregular  pyrexia,  increasing  difficulty 
of  breathing,  with  loss  of  strength  and  flesh,  may 
continue  for  months,  and  the  child  ultimately  die, 
or  recover  with  more  or  less  damaged  lungs.  In 
these  more  chronic  forms  of  the  disease,  which  are 
perhaps  most  common  after  whooping-cough,  the 
pneumonic  process  is  often  less  disseminated,  and 
involves  larger  areas  of  the  lung — sometimes  a 
whole  lobe. 

When  broncho-pneumonia  occurs  in  adults  and 
in  the  aged,  the  symptoms  are  for  the  most  part 
much  less  pronounced  than  in  the  child.  In  strong 
adults  the  disease  is  perhaps  most  common  after 
diphtheria,  and  here  the  pulmonary  symptoms  may 
be  well-marked  ;  but  in  the  debilitated,  and  espe- 
cially in  the  old,  the  course  of  the  disease  is  more 
latent,  some  pyrexia,  slight  cough  and  dyspnoea, 
and  marked  debility  being  the  principal  symptoms 
observable. 

In  the  aged  and  feeble,  broncho-pneumonia  is 
frequently  associated  with  that  form  of  lung-con- 
solidation which  results  from  weak  inspiratory 
power,  feeble  circulation,  and  gravitation  ;  and 
which  consists  mainly  of  collapse,  hyperemia,  and 
oedema  of  the  lung-tissue  (hypostatic  pneumonia). 
This  hypostatic  consolidation  may  exist  quite  inde- 
pendently of  bronchial  catarrh  ;  but  when  such  catarrh 
occurs  in  the  aged  and  feeble,  gravitation  often 
determines  the  supervention  of  the  pneumonic  pro- 
cess, which  under  such  circumstances  is  conse- 
quently not  infrequently  unilateral. 

When  the  more  acute  varieties  of  broncho-pneu- 
monia terminate  fatally,  they  usually  do  so  from  the 
tenth  to  the  fourteenth  day  of  the  disease  ;  and  in 
infants  death  may  occur  much  earlier.  Death, 
unlike  that  from  acute  pneumonia,  is  mainly  due 
to  the  interference  with  the  respiratory  function, 
and,  to  less  extent,  to  cardiac  failure.  The  inter- 
ference with  the  respiration  is  usually  much  greater 
than  in  acute  pneumonia,  for,  in  addition  to  the 
diminution  of  the  respiratory  area,  due  to  the  pul- 


monary consolidation  and  collapse,  there  is  the  much 
more  important  cause  of  interference — namely,  the 
impediment  to  the  entrance  of  air,  caused  by  tht 
swelling  of  the  bronchial  mucous  membrane,  ami 
the  accumulation  of  secretion  in  the.  smaller  bronchi. 
Over-distension  and  failure  of  the  right  heart  occur 
here  as  in  ordinary  pneumonia.  In  the  more 
chronic  forms  of  broncho-pneumonia  death  may 
not  occur  for  some  months,  and  then  it  results  as 
much  from  general  failure  of  strength  as  from  inter- 
ference with  the  respiratory  function. 

W'hen  the  disease  does  not  terminate  in  death, 
improvement  in  the  symptoms  is  usually  gradual. 
The  temperature  falls  slowly,  several  days,  and 
occasionally  some  weeks,  being  occupied  in  the 
completion  of  defervescence  ;  and  this  gradual  de- 
cline is  often  interrupted  by  more  or  less  marked 
and  frequent  exacerbations  and  remissions  of  the 
fever.  The  cough  and  dyspnoea  diminish,  and  the 
appetite  gradually  returns  ;  but  restoration  to  health 
is  often  protracted  ;  and  the  child  remains  for  some 
time  liable  to  repetition  of  the  bronchial  symptoms. 
In  some  cases,  however,  the  disease  clears  up  much 
more  rapidly,  and  in  three  or  four  days  all  signs  of 
consolidation  may  disappear. 

.Sometimes  recovery  is  not  complete,  and  the 
disease  leads  to  some  induration  of  the  lung,  and 
dilatation  of  the  bronchi.  Emphysema  and  pul- 
monary tuberculosis  are  occasional  sequelae. 

Pliysical  signs. — The  physical  signs  of  broncho- 
pneumonia  are  in  the   main  those   of  capillar)- 
bronchitis.     Imperfect  expansion  of  the  thorax, 
elevation  of  the  upper  portions,  and  recession  of 
the  lower,  during  the  inspiratory  act  ;  rhonchi  and 
moist  rdles,    audible  over  both   sides ;   and  the 
absence  of  any  marked  alterations  in  percussion- 
resonance,  are  the  principal  signs  observable,  not 
only  in  the  earlier  stages,  but  throughout  the  whole 
course  of  the  disease.    The  recession  of  the  chest- 
walls  is  increased  by  the  collapse.    The  pulmonary- 
implication  is  indicated  rather  by  the  symptoms — 
increase  in  the  pyrexia  and  in  the  dyspnoea — than 
by  any  marked  alteration  in  the  physical  signs. 
The  difficulty  of  detecting  the  lung-consolidation 
is  due  to  its  usually  being  limited,  in  the  earlier- 
stages,  at  all  events,  to  small  areas,  which  are  sur- 
rounded by  healthy  or  emphysematous  lung,  so- 
that  resonance  on  percussion  is  but  little  impaired. 
It  is  only  when  these  small  areas  have  coalesced, 
into  larger  areas  of  consolidation,  that  any  marked 
alterations  in  percussion-resonance  are  discoverable. 
The  impaired  resonance  due  jto  collapse  is  not  to 
be  distinguished  from  that  due  to  pneumonic  con- 
solidation ;  and,  inasmuch  as  the  collapse  is  so  often 
symmetrical,  involving  both  bases  posteriorly,  the 
difficulty  of  appreciating  it  is  increased.  Much 
more  valuable  aid  in  physical  diagnosis  is  in  most 
cases  to  be  obtained  from  auscultation.    Over  those 
portions  of  the  lung  where  consolidation  has  taken 
place,  the  moist  bronchitic  rales  tend  to  assume  a 
somewhat  metallic  quality  ;  they  also  become  finer, 
though  not  so  fine  as  true  pneumonic  crepitation  : 
and  they  are  more  superficial.    The  detection  of 
these   superficial,    somewhat  metallic  fine  moist 
rdles,  heard  with  inspiration,  and  not  dispelled  by 
cough,  over  small  areas  of  the  lungs,  especially  at 
the  posterior  bases,  is  a  most  valuable  and  often  the 
only  physical  sign  of  the  pulmonary  implication. 
If  larger  areas  become  consolidated,  there  may  be- 
in  addition  some  tubular  breathing,  and  some  im- 
pairment of  resonance  on  percussion  ;  and  when  a 
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whole  lobe  is  involved  the  physical  signs  become 
increasingly  pronounced,  and  in  a  young  child  a 
bronchophonic  cry  is  often  marked  on  auscuUation. 

Complications.  —  Pleurisy  is  less  common  than 
in  acute  pneumonia.  Slight  inflammation  of  the 
pleura  is,  however,  usually  found  post  mortem  over 
those  portions  of  the  lung  which  are  consolidated. 
Pleuritic  effusion  is  rare.  Intestinal  catarrh  is  an 
important  and  common  complication.  The  liability 
10  this  in  the  child,  and  the  mechanical  congestion 
resulting  from  the  obstructed  pulmonary  circulation, 
must  be  borne  in  mind  in  explaining  its  frequency. 

Diagnosis.  —  The  diagnosis  of  broncho-pneu- 
monia is  occasionally  difficult.  This  difficulty  is 
mainly  owing  to  the  co-existence  of  capillary  bron- 
chitis. The  recognition  of  the  pulmonary  implica- 
tion in  its  earlier  stages  is  often  impossible.  The 
increased  pyrexia  and  frequency  of  respiration  are 
the  symptoms  of  the  most  diagnostic  value.  Owing 
to  the  small  areas  of  lung  involved,  any  alteration 
in  the  physical  signs  of  the  capillary  bronchitis  may 
be  entirely  wanting.  The  occurrence  of  extensive 
collapse  in  the  earlier  stages  gives  more  marked 
physical  signs  of  consolidation,  and  hence  renders 
the  diagnosis  more  easy.  It  is  almost  impossible  to 
diagnose  certainly,  either  by  symptoms  or  by  phy- 
sical signs,  between  the  collapse  and  the  pneumonic 
consolidation.  This,  however,  is  of  but  little  prac- 
tical importance,  inasmuch  as  the  collapse  is  usually- 
associated  with,  and  often  the  immediate  precursor 
of,  the  pneumonic  process. 

The  diagnosis  of  broncho-pneumonia  from  acute 
pneumonia  may  occasionally  be  difficult  in  those 
cases  of  the  former  disease  in  wdiich  an  extensive 
area  of  the  lung  has  become  consolidated.  The 
history  of  the  case,  and  especially  the  course  of  the 
pyrexia,  will  usually  suffice  to  distinguish  them. 

The  greatest  difficulty  is  in  connection  with 
tuljerculosis — to  distinguish  l)etween  a  simple  and 
a  tubercular  broncho-pneumonia  is  often  possible 
only  after  prolonged  observation.  In  the  more  pro- 
tracted cases  so  common  in  children  after  the  age  of 
infancy,  the  possibility  of  tuberculosis  must  always 
be  borne  in  mind.  A  persistence  of  the  physical 
signs  and  of  some  irregular  pyrexia  is  always  sus- 
picious. Examination  of  the  upper  lobes  for  any 
sign  of  softening  ;  and  of  the  sputum  for  tubercle- 
bacilli  and  elastic  tissue  may  help  the  diagnosis.  In 
young  children  who  do  not  expectorate  sputum  may 
sometimes  be  obtained  by  the  exhibition  of  an 
emetic. 

Prognosis. — The  two  circumstances  which  have 
an  especial  influence  upon  prognosis  in  broncho- 
pneumonia are  the  age  of  the  patient,  and  the 
general  health.  Before  puberty,  the  younger  the 
patient  the  graver  the  prognosis.  In  children  under 
five  years,  the  mortality  is  probably  about  20  per 
cent.  The  disease  is  especially  fatal  in  weakly 
children,  in  those  debilitated  by  previous  illness, 
and  when  occurring  in  measles  and  diphtheria.  The 
existence  of  rickets  materially  increases  the  gravity 
of  prognosis.  The  danger  also  increases  greatly 
with  the  extent  of  lung  involved,  much  more  so 
than  is  the  case  in  acute  pneumonia.  Of  the  value 
ol  the  several  symptoms  as  influencing  prognosis, 
after  the  description  which  has  been  given  of  the 
disease  and  of  the  modes  in  which  it  tends  to  cause 
death,  it  is  hardly  necessary  to  speak  further.  Sym- 
ptoms of  imperfect  aeration  of  blood,  lividity, 
apathy,  cessation  of  cough,  together  with  a  distended 
and  failing  right  heart,  are  those  most  to  be  feared. 


In  protracted  cases  the  possibility  of  tuberculosis 
must  be  remembered. 

Treatment  In  the  treatment  of  broncho-pneu- 
monia, it  is  important  to  bear  in  mind — first,  that 
the  disease  is  generally  associated  with  capillary 
bronchitis,  and  with  more  or  less  pulmonary  col- 
lapse ;  second,  that  its  occurrence  is  especially 
favoured  by  everything  that  weakens  the  patient  ; 
and,  third,  that  it  tends  to  destroy  life  principally 
by  interfering  with  the  function  of  respiration,  which 
interference  necessarily  increases  with  the  conse- 
quent weakening  of  the  respiratory  power.  Such 
being  the  facts,  it  is  obvious  that  the  main  object  of 
treatment  will  be,  first,  to  control  the  bronchitis, 
and  endeavour  so  to  modify  it  as  to  prevent  the 
occurrence  of  collapse  ;  and,  secondly,  to  support  as 
much  as  possible  the  strength  of  the  patient. 

It  would  be  out  of  place  in  the  present  article  to 
enter  into  a  detailed  description  of  the  management 
of  acute  bronchitis  [sec  Bronchi,  Diseases  of).  It 
will  be  sufficient  to  indicate  the  more  important 
means  of  controlling  the  disease. 

The  patient  should  be  kept  in  a  warm  room, 
about  65°  F.,  the  temperature  never  being  allowed 
to  fall  below  62°.  The  room  should  be  well  but 
carefully  ventilated  ;  and  protection  from  draughts 
is  important — much  more  so  than  in  the  treatment 
of  acute  pneumonia.  It  is  also  advisable  to  keep  the 
air  moist  by  means  of  a  steam-kettle,  as  the  exhala- 
tion of  water  from  the  lungs  is  thus  diminished,  and 
the  bronchial  secretion  consequently  rendered  less 
tenacious,  and  more  easily  removed  by  cough.  A 
little  carbolic  acid  (l  in  60)  or  tincture  of  benzoin 
may  be  added  to  the  water.  A  tent  to  enclose  the 
steam  is  sometimes  advisable,  but  as  this  tends  to 
interfere  with  the  supply  of  oxygen  and  to  weaken 
the  patient,  it  must  be  used  with  caution.  The  diet, 
which  must  be  regulated  according  to  the  age  of 
the  patient,  sliould  be  nutritious  and  easily  diges- 
tible, the  importance  of  supporting  the  strength 
being  kept  in  mind.  When  the  disease  follows 
measles,  the  liability  to  gastro-intestinal  catarrh 
must  not  be  forgotten.  The  chest  should  be 
covered  with  a  cotton-wool  jacket,  and  either  a 
lightly  made  linseed-and-mustard  poultice,  or  some 
stimylating  liniment  sprinkled  on  flannel,  be  applied 
alternately  front  and  back. 

Medicinally,  small  doses  of  ipecacuanha  with  sa- 
lines, and  carbonate  of  ammonium,  should  be  ad- 
ministered frequently.  Evidence  of  accumulation 
of  the  secretion  from  weakness  or  ineftectual  cough 
calls  for  increased  doses  of  the  ammonia  ;  and  under 
these  circumstances  small  doses  of  Apomorphine 
Hydrochlor.  may  often  be  added  with  advantage — 
for  a  child  gr.  Jj;  to  gr.  ^tt-  ^"^'i  occasional  emetic 
often  materially  relieves  the  patient  :  for  a  child, 
\\x\.  Ipecac.  5i,  for  an  adult  Amnion.  Carl),  gr.  xxx. 
given  in  hot  water  every  fifteen  minutes  until  vomit- 
ing occurs.  When  cough  is  paroxysmal  and  causes 
much  distress,  belladonna  in  full  doses  is  often  of 
great  benefit.  The  exhibition  of  opiates  obviously 
requires  great  caution,  and  in  children  they  are 
contra-indicated. 

Signs  of  heart-failure  call  for  the  exhibition  of 
brandy,  and  children  bear  stimulation  well.  An 
infant  may  begin  with  from  five  to  ten  drops  every 
two  or  three  hours.  If  with  kiilure  the  right  heart 
is  distended,  the  jugular  veins  full,  and  much 
dyspncea,  the  question  of  leeching  or  venesection 
should  be  considered.  Leeches  over  the  sternum 
are  often  useful  :  in  the  child  three  or  four  may  be 
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applied.  Strychnine  is  also  most  valuable,  stimvi- 
lating  both  the  heart  and  the  respiratory  centre.  It 
is  best  given  hypodermically  (Liq.  Strych.  Hydro- 
chlor.  iTvj),  for  a  child  every  three  or  four  hours. 
Oxygen  is  less  useful  than  in  acute  pneumonia. 

The  external  application  of  cold  is  sometimes  use- 
ful in  the  acute  forms  of  the  disease  so  common  in 
early  life.  This  not  only  reduces  the  temperature, 
but  appears  to  be  especiall)'  valualjle  in  increasing 
the  depth  and  force  of  respiration,  and  thus  in  pre- 
venting the  occurrence  of  collapse.  Its  utility  has 
been  strongly  advocated  by  both  Bartels  and  Ziems- 
sen,  who  recommend  the  frequently  renewed  appli- 
cation of  cold  wet  compresses  to  the  chest.  The 
use  of  tepid  baths,  with  cold  affusions,  is  a  more 
efficient  way  of  obtaining  the  same  result.  The  child 
is  placed  in  a  bath  of  from  85°  to  90°  F. ,  and, 
while  immersed,  the  head,  back,  and  chest  are 
quickly  sponged  with  cold  water.  This  repeated 
occasionally,  with  due  precautions,  is  often  followed 
by  reduction  of  temperature,  a  diminution  in  the 
frequency  and  an  increase  in  the  depth  of  the 
respirations,  and  other  signs  of  improvement.  The 
application  of  ice-bags  or  ice-poultices  to  the  chest 
sometimes  yields  good  results.  The  effects  produced 
by  the  cold  require  in  all  cases  to  be  carefully 
watched,  and  any  depression  caused  should  be  met 
by  the  timely  exhibition  of  stimulants. 

In  the  more  chronic  forms  of  broncho-pneumonia 
these  active  methods  of  treatment  are  but  rarely 
called  for.  Here  attention  to  strength  and  nutrition 
is  most  important,  and  small  doses  of  cod-liver  oil 
in  the  later  stages,  even  before  the  complete  dis- 
appearance o;  the  pyrexia,  are  often  useful. 
When  the  disease  leads  to  induration  of  the  lungs 
and  dilatation  of  the  bronchi,  the  treatment  resolves 
itself  into  that  of  chronic  pneumonia. 

Convalescence,  it  must  be  remembered,  is  usually 
slow,  and  there  is  a  tendency  to  relapse.  Great 
care  is  consequently  requisite  during  this  period. 
All  causes  of  catarrh  must  be  carefully  guarded 
against  ;  and  the  restoration  to  health  assisted  by 
nutritious  diet,  cod-liver  oil,  and  preparations  of 
iron.    A  change  of  air  is  especially  valuable. 

C.  Chfonic  Pneumonia. —Synon.  :  Inter- 
stitial Pneumonia  ;  Cirrhosis  of  the  Lung  ;.  Fr. 
Pneiiinonie  InterstitieUe  ;  Ger.  Lungencirrhose. 

Definition.  —  Chronic  pneumonia  is  a  com- 
paratively rare  disease,  characterised  by  a  gradual 
increase  in  the  connective  tissue  of  the  lung,  which 
leads  to  an  induration  of  the  pulmonary  texture,  and 
to  progressive  obliteration  of  the  alveolar  cavities. 
It  is  commonly  associated  with  catarrh  and  dilata- 
tion of  the  bronchi,  and  often  with  ulceration  of 
the  bronchial  walls,  and  Qxcavation  of  the  indurated 
lung.  Cough,  expectoration — often  abundant,  but 
varying  with  the  bronchial  catarrh — dyspnoea, 
gradual  impairment  of  nutrition,  and  occasional 
accessions  of  slight  pyrexia,  are  the  most  prominent 
clinical  phenomena  accompanying  the  disease, 
which  runs  an  exceedingly  chronic  course,  often 
subject  to  long  periods  of  quiescence,  but  tending  to 
terminate  fatally  in  from  five  to  fifteen  years. 

^Etiology  and  Pathology. — In  the  large 
majority  of  cases  chronic  pneumonia  is  the  result  of 
some  antecedent  inflammation  of  the  bronchi, 
alveoli,  or  pleura,  although  cases  are  sometimes 
met  with  in  which  no  history  of  any  such  antecedent 
affection  is  discoverable.  It  may  be  stated  gene- 
rally that  all  inflammatory  processes  in  the  lungs, 
as  in  other  organs,  which  become  chronic,  lead  to 


an  increase  of  the  connective-tissue  elements,  and 
consequently  to  fibroid  induration  of  the  organ. 
In  the  lungs  by  far  the  most  common  cause  of  such 
induration  is  chronic  pulmonary  tuberculosis.  In 
all  cases  of  phthisis,  excepting  those  which  are  the 
most  acute,  there  is  more  or  less  fibroid  growth  ; 
and  the  extent  of  this  growth  is,  for  the  most  part, 
in  direct  proportion  to  the  chronicity  of  the  disease. 
Those  forms  of  tuberculosis  which  are  the  most 
chronic,  and  in  which  the  fibrosis  reaches  its  maxi- 
mum, have  been  termed  '  fibroid  phthisis.'  Such 
cases,  it  must  be  admitted,  are  somewhat  closely 
allied  to  some  forms  of  chronic  pneumonia.  The 
two  diseases,  however,  differ  pathologically  in  this 
respect — that,  whereas  much  of  the  pulmonary  con- 
solidation of  tuberculosis  tends  to  undergo  molecular 
death  and  caseation,  that  of  chronic  pneumonia 
exhibits  no  such  tendency  ;  but  any  destruction  and 
excavation  of  the  indurated  lung  which  may  take 
place  is  due  to  secondary  inflammation  and  ulcera- 
tion commencing  in  the  bronchial  walls.  In  con- 
sidering the  pathology  of  chronic  pneumonia, 
therefore,  it  is  necessary  to  exclude  the  fibrosis  due 
to  chronic  pulmonary  tuberculosis. 

The  chief  causes  of  chronic  pneumonia  are  : 

(1)  Acute  pneumonia.  —  The  pulmonary  con- 
solidation of  acute  pneumonia  almost  invariably 
undergoes  complete  resolution.  This  resolution  is 
usually  effected  rapidly,  in  from  seven  to  fourteen 
days.  In  very  exceptional  cases,  however,  the  pro- 
cess is  so  protracted  as  to  lead  to  some  thickening 
of  the  walls  of  the  alveoli,  and  sometimes  to  or- 
ganisation of  their  contents.  This  indurated  hepa- 
tisation  differs  but  little  in  its  physical  characters 
from  ordinary  red  and  grey  hepatisation  ;  it  is  simply 
somewhat  firmer,  more  resistant,  and  less  granular. 
It  is  probable  that  this  small  amount  of  induration 
commencing  in  the  alveolar  walls  may  gradually 
increase,  so  as  ultimately  to  give  rise  to  that  exten- 
sive fibrosis  of  the  lung  which  constitutes  what  is 
usually  known  as  chronic  pneumonia. 

(2)  Broncho-pneitinotiia. — Broncho-pneumonia  is 
a  more  frequent  cause  of  the  disease  than  the  pre- 
ceding (Wilson  Fox).  The  greater  liability  of  this 
form  of  pneumonia  to  lead  to  pulmonary  induration 
is  to  be  accounted  for  partly  by  its  longer  duration 
and  greater  tendency  to  become  chronic,  and  partly 
by  the  existence  of  bronchial  dilatation  with  which 
it  is  so  often  associated.  The  accompanying 
collapse,  so  frequent  in  children,  is  also  an  important 
factor  in  the  causation  of  the  fibrosis.  That 
bronchial  dilatation  is  favourable  to  an  indurative 
pneumonic  process  has  been  especially  insisted  upon 
by  the  late  Wilson  Fox.  Dilatation  of  the  bronchi 
is  exceedingly  common  in  the  simple  and  specific 
bronchitis  of  childhood,  and  especially  in  that 
associated  with  whooping-cough  ;  it  is  also  a  direct 
result  of  pulmonary  fibrosis.  In  whatever  way 
originating,  its  existence  favours  the  persistence  of 
the  catarrhal  and  pneumonic  processes.  The  re- 
moval of  secretion  is  rendered  more  difficult ;  the 
retained  secretion  tends  to  increase  and  keep  up 
the  irritative  process,  both  in  the  dilated  bronchi 
and  also  in  the  pulmonary  alveoli ;  and  this  per- 
sistence of  the  bronchial  and  pulmonary  inflamma- 
tion leads  to  fibroid  thickening  of  the  bronchial  and 
alveolar  walls.  In  this  way  more  or  less  dis- 
seminated patches  of  indurative  consolidation  are 
produced,  which,  as  the  process  goes  on,  gradually 
increase,  so  that  ultimately  they  may  involve  large 
areas  of  the  lung.    The  progressive  tendency  of  the 
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process  may  be  partly  due  to  the  fact,  already 
stated,  that  puhnonary  tibrosis  is  a  cause  of  bronchial 
dilatation,  so  that  fibrosis  once  established,  by  in- 
ducing further  dilatation  of  the  bronchi,  favours  the 
extension  of  the  bronchial  and  pulmonary  induration. 

(3)  PL'itrisy.  —  Pleurisy  in  exceptional  cases  leads 
to  the  development  of  a  chronic  pneumonia.  It 
appears  to  be  in  those  cases  of  pleurisy  which  are 
more  or  less  chronic,  and  in  which  the  lung  remains 
long  collapsed  from  the  effusion,  that  such  a  result 
is  most  liable  to  occur.  The  induration  of  the  lung 
tiius  induced  is  sometimes,  however,  exceedingly 
partial,  consisting  merely  in  some  increase  of  the 
interlobular  connective  tissue  originating  and  ex- 
tending inwards  as  dense  bands  from  the  thickened 
visceral  pleura.  In  other  cases  pleurisy  gives  rise 
to  a  much  more  general  fibrosis. 

(4)  Inhalation  of  solid  irritating  particles. — This, 
which  occurs  in  miners,  potters,  stonemasons, 
grinders,  &c.,  is  the  cause  of  the  fibrosis  of  the  lungs 
so  common  among  persons  so  employed.  The  con- 
tinuous irritation  of  the  inhaled  particles  induces  a 
bronchial  and  alveolar  inflammation,  and  ultimately 
a  progressive  fibrosis,  which,  gradually  extending, 
may  involve  large  areas  or  even  the  whole  of  the 
lungs.    These  cases  often  become  tuberculous.  See 

I'NEUMOCONIOSES. 

(5)  Atelectasis. — Collapse  of  the  lung  which  has 
existed  for  some  time  may  lead  to  more  or  less 
fibrosis  of  the  affected  area. 

(6)  Syphilis. — A  diffuse  interstitial  pneumonia  is 
an  occasional  result  of  congenital  syphilis. 

Anatomical  Characters. — The  histological 
changes  met  with  in  the  lungs  in  chronic  pneumonia 
may  be  described  generally  as  consisting  in  the 
development  of  a  fibrous  tissue  from  the  walls  of 
the  alveoli,  from  those  of  the  bronchi,  and  from  the 
interlobular  connective  tissue  ;  which  new  growth, 
as  it  increases,  and  from  its  tendency  to  contract, 
gradually  replaces  and  obliterates  the  alveolar  struc- 
ture. The  character  of  these  changes,  however, 
varies  somewhat  according  to  the  inflammatory 
antecedents  in  which  they  originate.  When  the 
result  of  acute  pneumonia,  the  primary,  and  usually 
the  principal,  change  takes  place  in  the  walls  of 
the  alveoli,  although  ultimately  the  interlobular 
tissue  is  involved.  The  alveolar  walls  become 
thickened  by  the  growth  of  a  small-celled  tissue, 
which,  in  its  earlier  stages,  usually  contains  new- 
blood-vessels.  The  alveolar  cavities  which  are  not 
obliterated  are  either  empty,  or  contain  exudation - 
products  and  a  few  epithelial  cells.  In  some  cases 
the  intra-alveolar  exudation  becomes  organised. 

When  secondary  to  ordinary  broncho-pneumonia, 
or  to  that  induced  by  the  inhalation  of  solid  irri- 
tating particles,  the  new  fibroid  growth  also 
originates  ]3rincipally  from  the  alveolar  walls. 
Here,  however,  in  the  earlier  stages  it  is  less  uni- 
form, and  the  peri-bronchial  and  interlobular  con- 
nective tissues  play  a  more  prominent  part  in  the 
process.  The  new  peri-bronchial  tissue  invades  the 
walls  of  the  adjacent  alveoli,  and  materially  increases 
the  fibrosis. 

In  the  chronic  pneumonia  resulting  from  pleurisy, 
the  change,  as  already  stated,  is  usually  more 
localised,  consisting  in  the  development  of  dense 
fibrous  bands  passing  inwards  from  the  thickened 
pleura.  These  are  developed  from  the  interlobular 
tissue.    In  other  cases  the  fibrosis  is  more  general. 

In  whichever  of  the  pulmonary  structures  the  new 
fibroid  growth  originates,  all  the  connective  tissue 


of  the  lung  may  ultimately  become  involved,  and 
as  it  increases  the  alveolar  cavities  may  be  com- 
pletely obliterated. 

The  macroscopical  appearances  of  the  lung  vary 
with  the  extent  of  the  fibroid  change.  In  the 
earliest  stages  of  the  induration  resulting  from  acute 
pneumonia,  where  there  is  merely  a  slight  thicken- 
ing of  the  walls  of  the  alveoli,  the  consolidation 
very  much  resembles  that  of  red  or  grey  hepatisa- 
tion.  It  difl'ers  in  being  firmer  and  less  friable  in 
consistence,  and  is  somewhat  less  granular.  In  the 
later  stages,  and  in  all  cases  where  the  fibrosis  is 
extensive  and  general,  the  appearances  presented 
by  the  lung  are  very  characteristic.  The  organ  is 
diminished  in  size,  dense,  firm,  fibrous,  in  parts 
almost  cartilaginous  in  consistence.  The  cut  surface 
is  smooth  ;  and  the  large  amount  of  irregularly  dis- 
tributed black  pigment  usually  present  gives  to  it 
a  peculiar  grey,  marbled  appearance.  Numerous 
dilated  bronchi  traverse  it  in  all  directions. 

The  Ijronchi  are  almost  invariably  found  dilated 
in  those  portions  of  the  lung  where  the  induration 
is  advanced.  This  dilatation  is  often  very  con- 
siderable, the  dilated  tubes  forming  cavities,  which 
may  occupy  a  large  portion  of  the  indurated  lung. 
The  walls  of  the  tubes  are  much  thickened,  and  the 
mucous  membrane  is  often  ulcerated.  This  se- 
condary inflammation  and  ulceration  of  the  bronchi, 
which  occurs  especially  in  the  dilated  portions,  is 
induced  by  the  irritating  and  often  putrid  secretion 
which  they  contain.  It  may  extend  into  and  involve 
the  indurated  lung,  and  so  lead  to  more  or  less 
excavation.  The  mucous  membrane  sometimes 
sloughs,  and  the  gangrenous  process  may  involve 
the  lung.  The  cavities  so  common  in  these  lungs 
are  in  the  main,  however,  dilated  bronchi.  See 
Bronchi,  Diseases  of. 

The  pleura  of  the  affected  lung,  except  in  the 
earliest  stages  of  the  disease,  is  much  thickened  and 
adherent. 

Site. — Chronic  pneumonia  is  in  the  majority  of 
cases  unilateral.  The  whole  lung  may  be  involved 
or  only  a  portion.  In  the  latter  case  the  base  is 
much  more  commonly  aflected  than  the  apex. 
When  it  is  due  to  the  inhalation  of  irritating  solid 
particles,  both  lungs  are  usually  implicated. 

Symptoms. — In  the  earlier  stages  of  chronic 
pneumonia  the  symptoms  are  often  very  obscure, 
and  it  is  not  uncommon  to  meet  with  advanced  and 
extensive  fibrosis  in  which  the  lung-affection  must 
presumably  have  been  of  much  longer  duration  than 
the  symptoms  accompanying  it.  In  some  few  cases 
the  symptoms  are  directly  continuous  with  those  of 
some  more  acute  pulmonary  inflammation  — an  acute 
or  a  broncho-pneumonia.  Under  these  circum- 
stances, a  prolongation  of  some  of  the  phenomena 
of  the  original  disease  may  indicate  the  superven- 
tion of  the  pulmonary  fibrosis.  The  pyrexia  does 
not  entirely  disappear.  The  cough  persists,  as  does 
also  some  increase  in  the  frequency  of  the  respira- 
tion and  pulse  ;  and  the  patient,  instead  of  improv- 
ing, gradually  loses  strength  and  flesh.  At  the 
same  time  the  physical  signs  of  the  pulmonary  con- 
solidation remain,  and  may  gradually  give  place  to 
those  of  pulmonary  induration.  Where  chronic 
pneumonia  is  secondary  to  pleurisy,  a  continuous 
sequence  in  the  symptoms  is  even  less  commonly 
observed.  When  it  is  the  result  of  the  inhalation 
of  irritating  solid  particles,  the  symptoms  of  bron- 
chial catarrh  are  predominant.  Sec  Pneumoco- 
nioses. 
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When  the  fibrosis  is  fully  established  the  sym- 
ptoms are  usually  more  pronounced.  They  vary 
■considerably,  however,  with  the  extent  of  lung  in- 
volved, the  situation  of  the  consolidation,  and  espe- 
cially according  to  the  presence  or  absence  of  bron- 
chial catarrh.  When  bronchial  catarrh  is  absent, 
and  the  disease  is  quiescent,  a  considerable  area,  or 
even  the  whole  of  the  lung,  may  be  involved  with- 
out producing  any  marked  pulmonary  symptoms  ; 
and  slight  dyspnoea  and  cough,  with  some  general 
impairment  of  nutrition  and  failure  of  strength, 
may  be  almost  the  only  phenomena  present.  Such 
quiescence  and  immunity  from  symptoms,  however, 
although  common  in  the  course  of  the  disease,  are 
rarely  observed  over  lengthened  periods. 

With  the  existence  of  catarrh  of  the  bronchi, 
much  more  marked  pulmonary  symptoms  are  usually 
observable.  Inflammation  of  the  bronchi  is  espe- 
cially favoured  by  their  dilatation,  and  it  is  almost 
invariably  present,  to  a  greater  or  less  extent,  during 
the  course  of  the  disease.  With  it  is  usually  asso- 
ciated activity  of  the  indurating  process.  This  dila- 
tation of  the  bronchi,  and  secondary  inflammation 
and  ulceration  of  their  walls,  are  most  important 
factors  in  accounting  for  the  symptoms.  The  course 
of  the  disease  now  often  simulates  that  of  chronic 
filiroid  tuberculosis,  but  it  is  for  the  most  part  more 
chronic,  less  regularly  progressive,  and  more  fre- 
quently interrupted  by  periods  of  quiescence.  The 
dyspnoea  is  now  more  marked,  and  cough  becomes 
a  troublesome  symptom.  The  cough  may  be  more 
or  less  constant,  and  it  is  usually  attended  by  ex- 
pectoration. Its  characters  vary,  however,  accord- 
ing to  the  situation  and  the  extent  of  bronchi- 
ectasis. When,  as  is  most  frequent,  the  lower  lobe 
of  the  lung  is  involved,  the  secretion  accumulates, 
and  its  removal  by  expectoration  is  exceedingly 
difficult.  Under  these  circumstances  the  cough  is 
often  violent  and  paroxysmal  {see  Bronchi,  Dis- 
eases of).  The  sputum  may  be  simply  muco- 
purulent, but  when  there  is  much  bronchiectasis, 
owing  to  its  accumulation  and  retention  in  the  tubes, 
it  often  becomes  septic,  is  of  a  greyish  or  greenish- 
black  colour,  and  more  or  less  foetid.  This  putrid 
secretion  not  only  intensifies  the  inflammation  in 
the  bronchiectatic  cavities  where  it  originates,  but 
is  often  conveyed  by  aspiration  to  other  parts  ot 
the  same,  or  the  opposite  lung,  and  so  originates 
foci  of  broncho-pneumonia,  which  materially  hasten 
the  progress  of  the  disease.  Hfemoptysis  is  not 
infrequent,  but  it  is  usually  small  in  quantity,  and 
is  in  most  cases  due  to  ulceration  of  the  bronchial 
walls. 

Pyrexia  is  usually  present  to  a  greater  or  less 
extent  in  the  course  of  chronic  pneumonia.  The 
fever,  however,  is  exceedingly  irregular,  and  there 
are  often  long  periods  of  perfect  immunity.  During 
the  pyrexial  periods  the  maximum  evening  tempera- 
ture is  rarely  more  than  ioi°  or  102°  F.,  and  it 
may  be  only  100°.  The  morning  temperature  is 
often  normal.  The  pyrexia  appears  in  most  cases 
to  be  due  to  inflammation  and  ulceration  of  the 
bronchi.  It  is  not  infrequently  the  result  of  a 
supervening  tuberculosis. 

With  the  progress  of  the  disease  the  patient  gra- 
dually emaciates ;  the  fingers  become  clubbed  ; 
digestion  is  impaired,  and  diarrhoea  is  often  present. 
Dropsy  is  a  common  symptom,  although  it  is  rarely 
extensive,  and  is,  for  the  most  part,  confined  to  the 
lower  extremities.  It  appears  in  most  cases  to  be 
due  to  the  anjemia  and  impeded  pulmonary  circula- 


tion. The  pulmonary  obstruction  may  also  give 
rise  to  some  enlargement  of  the  right  side  of  the 
heart,  and  cyanosis.  Amyloid  disease  of  the  viscera 
is  occasionally  met  with.  Death  usually  results  from 
the  general  failure  of  strength,  or  from  some  inter- 
current affection  of  the  opposite  lung. 

Physical  signs. — In  the  earliest  stage  of  chronic 
pneumonia,  when  it  is  the  result  of  a  more  acute 
pneumonic  process,  the  physical  signs  are,  in  the 
main,  those  met  with  during  the  acute  consolidation. 
It  is  the  persistence  of  the  signs  of  the  pulmonary 
consolidation  that  indicates  a  supervening  fibrosis. 
Dulness  on  percussion  ;  increased  vocal  fremitus  ; 
bronchial  breathing  ;  and  the  existence  of  rAles, 
which  are  larger,  moister,  and  more  metallic  in 
quality  than  those  of  fine  crepitation,  are  observable 
during  this  stage.  When  the  induration  is  fully 
established,  the  physical  signs  are  those  of  contrac- 
tion and  consolidation  of  a  whole  or  a  portion  of 
the  lung,  with  usually  those  of  more  or  less  bronchi- 
ectasis. The  retraction  is  well  marked,  and  com- 
monly affects  the  whole  side,  although  when  the 
lung  is  not  universally  involved  it  may  be  more 
limited.  Expansion  is  deficient,  or  completely 
absent.  The  heart  is  displaced  towards  the  affected 
side  ;  the  diaphragm  and  the  abdominal  viscera  are 
drawn  up  ;  and  the  opposite  lung  may  encroach 
considerably  across  the  middle  line  in  front.  Per- 
cussion is  hard,  wooden,  and  high-pitched,  some- 
times more  or  less  amphoric.  If  there  be  much 
pleural  thickening,  vocal  fremitus  may  be  diminished 
or  absent,  but  vocal  resonance  is  always  increased. 
The  respiratory  sounds  will  vary  according  to  the 
extent  of  the  bronchial  dilatation  and  excavation, 
and  the  amount  of  secretion.  They  are  for  the 
most  part  bronchial ;  usually  large  and  loud  ;  and 
often  distinctly  cavernous.  When  there  is  much 
secretion  in  the  dilated  bronchi,  high-pitched  bub- 
bling rdles  are  heard,  which  are  often  amphoric  and 
cavernous.  These  may  be  audible  only  after  cough. 
The  opposite  lung  is  usually  enlarged  and  hyper- 
resonant,  and  the  respiratory  movement  exagge- 
rated. 

Diagnosis. — The  diagnosis  of  chronic  pneumonia 
rests  mainly  on  the  physical  signs.  The  disease 
with  which  it  is  most  liable  to  be  confounded  is 
chronic  fibroid  tuberculosis.  The  physical  condi- 
tion of  the  lungs  and  the  symptoms  of  the  two 
diseases  are  sometimes  deceptively  similar.  In  those 
quite  exceptional  cases  in  which  chronic  pneumonia 
involves  only  the  upper  lobe,  the  situation  of  the 
consolidation  is  very  greatly  in  favour  of  its  tuber- 
cular nature.  This  probability  is  infinitely  in- 
creased if  the  other  lung  be  affected^  In  unilateral 
basic  disease,  and  in  induration  of  the  whole  of  one 
lung,  the  other  lung  being  healthy,  the  tubercular 
nature  of  the  disease  is  much  less  probable  ;  although 
the  occasional  supervention  of  a  tuberculosis  in  these 
cases,  and  also  the  possibility  of  a  primary  basic 
tuberculosis,  must  be  borne  in  mind.  Repeated 
examinations  of  the  sputum  for  the  Bacillus  tuber- 
culosis is  usually  the  only  means  of  settling  the 
diagnosis. 

Prognosis. — Chronic  pneumonia,  when  it  in- 
volves a  considerable  area  of  the  lung,  usually  tends 
ultimately  to  terminate  in  death,  although  under 
favourable  circumstances  life  may  be  prolonged  for 
many  years.  When  the  disease  is  limited,  and 
remains  quiescent,  the  general  health  and  duration 
of  life  may  sometimes  be  but  little  affected.  The 
most  important  element  in  the  prognosis  is  the  con- 
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■dition  of  the  bronchi.  The  existence  of  bronchial 
dilatation,  as  evidenced  by  profuse,  and  often  foetid, 
expectoration,  is  always  unfavourable,  as  it  not  only 
vvieakens  the  patient,  but  is  usually  attended  by  ex- 
tension of  the  induration,  and  may  ultimately  lead, 
in  the  dilated  tubes,  to  ulceration  of  the  bronchial 
walls  and  surrounding  tissue,  and  occasionally  to 
gangrene.  Pyrexia,  as  another  evidence  of  inflam- 
mation of  the  bronchi  and  indurated  lung,  is  like- 
wise unfavourable,  as  is  also  hasmoptysis.  The 
latter  indicates  deep  ulceration,  and  it  may  in  ex- 
ceptional cases  endanger  life.  The  general  condi- 
tion of  the  patient  must  also  be  taken  into  account 
in  making  a  prognosis.  Failure  of  strength  and  of 
digestive  power,  diarrhoea,  and  dropsy,  are  all  of 
unfavourable  augury. 

Treatment. — In  considering  the  treatment  of 
chronic  pneumonia,  it  is  in  the  first  place  im- 
portant to  bear  in  mind  that  the  usual  origin  of 
the  disease  is  some  more  acute  pulmonary  inflam- 
mation. Hence  the  necessity  for  the  most  careful 
management  and  supervision  of  such  inflammations 
in  their  later  stages,  with  the  object  of  procuring, 
if  possible,  a  complete  resolution  of  the  pneumonic 
products. 

When  the  fibrosis  of  the  lung  is  established,  it  is 
hardly  necessary  to  remark  that  the  new  growth  is 
incapable  of  removal,  and  by  treatment  we  can  only 
hope  to  influence  the  extension  of  the  disease,  and 
control  the  bronchial  catarrh  with  which  it  is  so 
fre<iuently  associated.  The  frequency  and  gravity 
of  bronchial  catarrh  has  been  already  insisted  upon  ; 
and  its  management,  in  the  majority  of  cases,  con- 
stitutes by  far  the  most  important  element  in  the 
treatment.  Our  object  must  be  to  prevent  and 
control  it  ;  to  promote  expectoration,  and  to  pre- 
vent that  decomposition  of  the  secretion  which  is  so 
apt  to  result  from  its  retention.  Here  the  question 
of  climate  will  necessarily  present  itself,  and  very 
much  may  usually  be  done  by  residence  at  some 
.suitable  station.  One  not  subject  to  vicissitudes 
of  temperature,  and  at  the  same  time  dry  and 
moderately  bracing,  is  most  likely  to  be  bene- 
ficial. The  patient  should  be  warmly  clad,  and 
everything  should  be  done,  by  means  of  diet  and 
medicine,  to  improve  the  general  health.  Cod- 
liver  oil  and  iron  are  often  useful  for  this  pur- 
pose. If  an  attack  of  acute  bronchial  catarrh 
supervenes,  it  should  be  treated  at  once,  and  the 
importance  of  quickly  controlling  it  should  not  be 
forgotten. 

In  the  treatment  of  the  more  chronic  catarrhal 
process  which  is  so  often  associated  with  profuse 
secretion,  much  may  usually  be  gained  by  the  use 
of  stimulating  and  antiseptic  inhalations,  of  which 
creosote,  eucalyptus,  and  carljolic  acid  are,  perhaps, 
the  most  generally  useful.  These  not  only  tend  to 
diminish  the  amount  of  secretion,  and  to  prevent 
sepsis,  but  induce  coughing,  and  so  assist  in  its 
evacuation.  These  substances  maybe  administered 
internally  with  the  same  object.  Counter-irritation, 
especially  painting  with  iodine,  appears  sometimes 
to  be  serviceable.  Gastric  disturbance,  diarrhcea, 
haemoptysis,  &c.,  must  be  treated,  as  they  arise,  on 
general  principles. 

In  cases  of  localised  basic  disease,  when  other 
treatment  fails,  the  question  of  paracentesis  and 
artificial  drainage  of  a  large  bronchiectatic  cavity 
might  be  entertained. 

T.  Henry  Green. 
{Bacteriology)  John  Eyre. 


LUNGS,  Inflation  of.--This  term  is  applied 
to  two  conditions.  It  sometimes  signifies  that  con- 
dition in  which  the  lungs  are  acutely  and  temporarily 
distended  more  or  less  with  air,  as  in  some  cases  of 
bronchitis,  a  condition  which  is  usually  called 
'acute  emphysema.'  It  does  not  give  rise  to  any 
definite  symptoms ;  but  it  can  be  made  out  by 
physical  examination,  the  signs  being  those  indica- 
ting distension  of  the  lungs.  No  treatment,  other 
than  that  of  its  cause,  is  needed. 

'  Inflation  '  is  also  a  term  applied  to  intentional 
expansion  of  the  lungs  with  air,  as  carried  out  in 
certain  methods  of  artificial  respiration. 

Frederick  T.  Roberts. 

LUNGS,  Malformations  of. — There  are  no 
malformations  of  the  lungs  which  can  be  regarded 
as  of  much  importance  from  a  clinical  point  of  view. 
As  anatomical  peculiarities,  the  shape  of  these 
organs,  or  the  arrangement  of  their  lubes,  may  be 
abnormal. 

LUNGS,  Piialpositions  of. — These  are  rare. 
The  most  important  malposition  of  the  lung  is  that 
known  as  hernia,  in  which  a  portion  of  the  organ 
projects  into  the  neck,  or  through  some  part  of  the 
chest-walls,  or  through  the  diaphragm  into  the 
abdominal  cavity.  If  the  hernia  passes  towards  the 
surface  of  the  body  it  may  be  made  out  clinically, 
being  indicated  by  a  soft  and  compressible  swelling 
under  the  skin,  localised,  resonant  on  percussion, 
and  rendered  more  prominent  by  a  cough.  Pul- 
monary symptoms  are  usually  entirely  absent.  It 
is  practically  impossible  to  detect  a  hernia  of  the 
lungs  through  the  diaphragm, 

Frederick  T.  Roberts. 

LUNGS,  Morbid  Growths  in.  — Neoplastic 
growths  in  the  lung  are  so  frequently  either  secondary 
to  similar  growths  in  the  mediastinum,  or  in  the  case 
of  primary  growths,  mainly  diagnosed  on  account  of 
the  invasion  of  parts  outside  the  lung  itself,  that  it 
is  convenient  to  consider  all  forms  of  new-growth 
occurring  within  the  thorax  under  Mediastinum, 
Diseases  of. 

LUNGS,  CEclema  of.— Synox.  :  Fr.  CEdiiiic 
dii  PoiiiiLon  ;  Ger.  Limgen'ddeiii. 

Definition.  —  Infiltration  of  the  pulmonary 
tissue  with  serous  fluid. 

The  serous  fluid  is  eft'used  from  the  pulmonary 
capillaries  into  the  pulmonary  connective  tissue,  and 
into  the  alveolar  and  broncliial  spaces. 

/Etiology. — The  causes  of  this  exudation  are 
manifold,  but  of  two  sorts  : — {a)  Disordered  cir- 
culation: (I)  active  congestion,  attendant  upon 
inflammatory  conditions  of  the  lungs  and  bronchi  ; 
(2)  hypostatic  congestion  ;  (3)  mechanical  conges- 
tion— in  heart-disease,  emphysema,  or  pressure  upon 
the  pulmonary  veins  ;  (4)  want  of  tone  of  vessels 
after  inflammatory  conditions,  as  pneumonia  or  bron- 
chitis, or  pressure  upon  the  vagus  nerve  or  pulmonary 
plexus  ;  (5)  afflux  of  blood  to  the  lungs  in  croup, 
and  during  the  asthmatic  paroxysms  determined  by 
the  ineffectual  efforts  at  inspiration,  [h)  Morbid 
conditions  of  the  blood:  in  albuminuria,  and  to  a 
less  degree  in  other  diseases  in  which  the  condition 
of  the  blood  is  altered  or  impaired — for  example, 
scurvy,  purpura,  anremia,  hydrremia — the  lungs 
partaking  of  the  general  disposition  to  dropsy. 

Anatomical  Characters. — In  cases  of  cedema 
pulmonum,  the  lungs  are  usually  large,  filling  the 
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thoracic  cavity,  and  sometimes  indented  by  the  ribs. 
They  are  heavy ;  their  pleural  surfaces  are  wet  ;  and 
the  pleural  cavities  contain  an  excess  of  serum. 
Both  lungs  are  as  a  rule  affected,  their  lower  and 
most  dependent  portions  chiefly  ;  and  one  lung,  on 
the  side  to  which  the  patient  has  last  inclined,  is 
more  highly  cedematous  than  the  other.  The  higher 
the  degree  of  cedema  the  less  crepitant  the  lung,  and 
the  more  distinctly  the  surface  pits  on  pressure.  A 
portion  cut  from  a  simply  cedematous  lung  will, 
however,  almost  always  float  in  water  ;  but  at  the 
base  of  the  lung  there  is  usually  some  collapse  in 
addition  to  the  oedema,  and  .a  portion  removed 
therefrom  sinks.  On  section  the  lung  exudes 
abundant  thin  serum,  and  more  or  less  frothy  fluid, 
with  which  the  bronchial  tubes  are  also  occupied. 
On  first  making  a  section  the  succulent  tissue  will 
break  down  easily  under  the  finger  ;  but  after  the 
excess  of  fluid  has  been  squeezed  out,  the  lung  feels 
toughened.  The  fluid  is  almost  entirely  confined 
to  the  alveolar  spaces  and  parenchyma  proper,  as 
distinguished  from  the  interlobular  septa  of  the 
lung.  Qideina  may  be  found  at  any  portion  of  the 
.lung — at  the  apex,  for  instance,  determined  there 
by  the  inflammatory  process.  The  transition  be- 
tween cedema  and  inflammatory  consolidation  is 
very  gradual.  Oidema  is  also  very  apt  to  pass  into, 
or  to  be  complicated  with,  a  certain  degree  of  in- 
flammation. The  degree  of  friability,  and  of  com- 
pressibility, and  the  application  of  the  waler-test, 
are  the  readiest  methods  of  distinguishing  between 
the  two.  If  a  portion  of  cedematous  lung  be  ex- 
amined under  the  microscope  the  alveoli  are  found 
to  contain  more  or  less  numerous  large  granular 
cells,  but  these  are  never  so  numerous  as  to  occupy 
entirely  the  alveoli. 

Symptoms. — The  symptoms  of  oedema  of  the 
lungs  are — in  addition  to  those  of  the  disease  which 
has  produced  it — dyspnoea,  which  may  amount  to 
orthopnoea  ;  troublesome  '  retching '  cough  ;  and 
difficult,  yet  tolerably  abundant,  frothy,  serous 
expectoration.  The  percussion-note  is  deadened 
at  both  bases,  although  the  dulness  is  usually  more 
extensive  at  one  base  than  the  other ;  the  vocal 
fremitus  is  diminished  ;  the  respiratory  murmur  is 
enfeebled  or  lost  ;  and  a  fine  bubbling  crepitation 
is  heard. 

Diagnosis. — The  diagnosis  of  pulmonary  cedema 
is  not  usually  difficult.  The  absence  of  pleuritic 
pains  and  of  fever,  and  the  double-sidedness  of  the 
disease,  together  with  the  absence  of  any  true 
bronchial  breathing  or  aegophony,  will  exclude 
pneumonia  or  pleurisy.  The  presence  of  dulness 
will  also  distinguish  the  condition  from  simple 
capillary  bronchitis,  with  a  certain  degree  of  which, 
however,  it  is  often  combined.  The  general  con- 
dition of  the  patient,  and  the  presence  or  absence 
of  those  diseases  or  circumstances  which  are  known 
to  produce  oedema  of  the  lungs,  must  be  carefully 
taken  into  consideration.  If,  for  instance,  after  an 
asthmatic  paroxysm  we  hear  some  fine  bubbling 
rales  over  the  bases  of  the  lungs,  and  find  the 
patient  expectorating  an  unusual  quantity  of  frothy 
serous  fluid,  we  may  suspect  pulmonary  oedema  rather 
than  bronchitis. 

Prognosis. — The  prognosis  in  oedema  of  the 
lungs  depends  mainly  upon  the  general  or  local 
conditions  with  which  it  is  associated.  It  is  of  very 
grave  purport  in  chronic  Bright's  disease,  or  in 
heart-disease.  It  is  also  a  grave  complication  in 
chronic  bronchitis,  showing  failure  of  heart-power. 


It  is,  however,  often  a  transient  and  unimportant 
condition  when  it  succeeds  to  acute  chest-afifections, 
as  pneumonia  or  bronchitis,  or  to  asthma.  As  a 
complication  of  acute  chest-afifections,  it  is  rarely 
recognised  clinically. 

Treatment.— Kidney-  or  heart-disease,  if  pre- 
sent, will  mainly  determine  the  exact  treatment. 
If  there  be  failure  of  cardiac  power,  ether,  am- 
monia, and  alcoholic  stimulants  are  required  ;  and 
if  the  heart's  action  continues  hurried  or  irregular, 
digitalis  is  especially  indicated.  Hydragogue  pur- 
gatives should  be  administered,  according  to  the 
strength  of  the  patient.  Diuretics  are  useful  in 
some  cases,  especially  the  vegetable  diuretics,  such 
as  digitalis,  juniper,  and  scoparium,  as  also  spirit 
of  nitrous  ether  ;  and  the  same  is  to  be  said  of 
diaphoretics — for  example,  acetate  of  ammonium, 
warmth,  hot-air  baths.  Moderate  stimulation  and 
support  must  be  kept  up.  When  we  suspect  a  loss 
of  tone  of  vessels,  as  after  bronchitis  or  pneumonia 
and  in  anjemic  states,  perchloride  of  iron  with  some 
mineral  acid  is  to  be  recommended. 

Locally,  poultices  are  to  be  applied  to  the  chest, 
with  sufificient  mustard  to  produce  redness.  Dry- 
cupping  will  often  give  great  relief  (p.  358).  Blisters 
should  be  avoided.  In  all  cases  rest  in  bed  or  on 
a  couch  is  necessary.       R.  Douglas  Powell. 

LUNG,  Perforation  of.— Synon.  :  The  term 
pneiduothorax  is  almost  equivalent. 

Definition. — The  formation  of  an  opening 
through  the  pulmonary  pleura,  communicating  with 
the  interior  of  the  lung. 

Etiology. — Perforation  of  the  lung  may  arise  in 
many  ways.  Its  causes  may  be  classified  under  the 
four  following  headings  : 

1.  Penetrating  Wounds ;  for  example,  gun-shot 
wound,  punctured  wound,  or  laceration  by  a  broken 
rib. 

2.  Riiptzcrc  of  the  Lung ;  as  sometimes  occurs 
during  violent  expiratory  efforts,  e.g.  in  whooping- 
cough,  parturition,  &c. 

3.  Diseases  affecting  the  Pleura  or  neighhottring 
structures ;  such  as  empyema,  hepatic  abscess  or 
hydatid,  or  suppuration  of  the  bronchial  glands. 

4.  Diseases  affecting  the  Lung  itself;  for  instance, 
tuberculosis,  emphysema,  gangrene,  hydatids,  or 
cancer. 

Of  all  the  causes  of  perforation  of  the  lung, 
tuberculosis  is  infinitely  the  most  common.  It  is 
the  rule  in  phthisis  for  pleuritic  adhesions  to  form 
pari  passu  with  the  pulmonary  lesion,  and  these 
adhesions  are  usually  very  firm  and  difficult  to  break 
down.  In  neither  respect,  however,  does  this  rule 
always  hold  good.  In  some  rare  cases  in  the  earliest 
stage  of  the  disease  a  small  tubercular  nodule 
situated  immediately  under  the  pleura  softens,  and 
the  pleura  gives  way.  Again,  at  any  stage  of  the 
disease  an  outlying  tubercular  mass,  situated  below 
the  point  to  which  the  pleural  adhesions  have  ex- 
tended, may  soften  and  rupture  into  the  pleural 
cavity. 

In  the  more  acute  cases  of  phthisis  there  is  often 
a  singular  indisposition  to  the  formation  of  pleural 
adhesions.  The  pulmonary  pleura  becomes  covered 
with  a  thin,  smooth,  translucent  layer  of  lymph, 
shining  through  which  can  be  seen  at  several  points 
opaque  yellow  spots.  These  spots  are  found  to  cor- 
respond with  underlying  caseous  masses,  by  which 
the  pleura  has  been  undermined  and  deprived  of  its 
vascular  supply.  Pneumothorax  has  its  most  frequent 
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origin  in  rupture  of  the  pleura  at  one  of  these  yellow 
points. 

Finally,  sinuses  are  sometimes  found  leading  from 
old  cavities  within  the  lung  to  the  pleural  surface. 
Occasionally  these  sinuses,  the  pleura  being  adhe- 
rent, penetrate  through  the  thoracic  wall  and  point 
externally.  In  other  cases  they  may  open  into  the 
opposite  pleural  cavity. 

Anatomical  Characters.  —  In  all  cases  of 
pneumothorax,  the  affected  lung  is  collapsed.  In 
cases  of  old  standing  the  collapse  may  be  so  com- 
plete, and  the  lungs  so  covered  by  the  products  of 
exudation,  that  the  organ  can  be  found  only  with 
difficulty.  The  opening  may  have  closed,  and  is 
often  difficult  to  discern.  It  may  consist  of  a  small 
slit,  communicating  with  a  cavity  by  a  slanting 
sinus,  so  as  to  form  a  complete  valve  ;  or  it  may  be 
of  considerable  size,  and  communicate  widely  with 
a  cavity  or  bronchus.  All  degrees  of  patency  be- 
tween these  two  extremes  occur.  The  position  of 
the  opening  is  very  variable  ;  it  is  most  commonly 
situated  somewhere  on  the  lateral  or  convex  side  of 
the  lung.  The  rupture  is  almost  always  into  the 
pleural  cavity  on  the  same  side.  It  may,  however, 
take  place  into  the  opposite  pleural  cavity,  through 
the  mediastinal  fold  of  pleura.  The  pleura  is  in- 
flamed, and  covered  with  lymph  ;  and  its  cavity 
contains  air  and  a  greater  or  less  quantity  of  purulent 
fluid.  The  heart  is  displaced,  unless  in  some  rare 
cases  it  be  held  by  a  strong  adhesion.  Some  years 
ago  the  writer  tested  the  degree  of  air-pressure  pre- 
sent in  ten  cases  of  pneumothorax  by  means  of  a 
water-pressure  gauge.  In  two  cases  it  was  «?7 ;  in 
one  case  it  was  equal  to  I  -25  inch  ;  in  two  cases 
2  inches;  in  one  case  375  inches;  in  two  cases 
4  inches;  in  one  case  5'3  inches  ;  and  in  a  double 
case  it  equalled  3-5  inches  in  one  pleura,  and  2-7  in 
the  other.  The  gas  eft'used  approximates  in  com- 
jiosition  to  that  of  expired  air,  containing  from  8  to 
16  per  cent,  of  carbonic  acid.  Sometimes  sulphu- 
retted hydrogen  also  is  found  in  fcetid  cases. 

Symptoms  and  Signs. — The  symptoms  and 
signs  of  perforation  of  the  pleura  are  those  of 
pneumothorax,  followed  by  hydro-  or  pyo-pneumo- 
thorax.  At  the  moment  of  attack  sudden  acute 
pain  is  felt  in  the  chest,  at  the  seat  of  rupture,  and 
is  immediately  followed  by  great  dyspn(xa  and 
shock.  In  a  well-marked  case  the  expression  of 
face  is  peculiarly  agonised  and  terror-stricken  ;  the 
extremities  are  cold  ;  damp  sweats  break  out  ;  the 
pulse  is  quick  and  small  ;  and  the  respirations  are 
exceedingly  rapid.  The  position  of  the  patient  is 
that  of  orthopncea,  with  an  inclination  forwards, 
and  to  the  sound  side  ;  it  is,  however,  frequently 
changed  in  the  endeavour  to  gain  breath.  The 
voice  is  feeble  and  whispering.  The  urgency  of  the 
shock  and  dyspnoea  depends  upon  the  amount  of 
useful  lung  suddenly  disabled.  If  the  patient  sur- 
vive the  attack,  after  two  or  three  days  fever  of  a 
hectic  character,  with  sweats,  supervenes.  In  some 
cases,  however,  the  symptoms  of  pneumothorax 
come  on  very  insidiously. 

Physical  Signs. — The  physical  signs  are  very 
characteristic.  There  is  enlargement  of  the  side 
affected,  and  efiacement  or  bulging  of  the  inter- 
costal spaces.  The  heart  is  displaced  towards  the 
sound  side.  The  percussion-note  is  hyper-resonant 
or  tympanitic  over  the  side  aflfected,  except  where  (at 
the  apex)  the  lung  may  perhaps  be  still  adherent  ; 
and  on  auscultation  either  no  respiration  at  all  is 
audible,  or  amphoric  breathing  of  a  peculiar  charac- 


ter ma)-  be  heard  at  one  or  more  points,  sometimes 
accompanied  with  the  characteristic  metallic  tinkle. 
A  peculiar  metallic  echo  is  heard  if  the  patient 
coughs.  If,  while  the  ear  is  applied,  a  coin  placed 
on  the  diseased  side  is  struck  with  another  coin,  a 
characteristic  bell-note  is  heard.  The  vocal  fremitus- 
is  diminished  or  lost.  At  a  later  stage,  when  more 
or  less  effusion  has  taken  place,  the  signs  of  air  and 
fluid  in  the  pleural  cavity  present  themselves — 
namely,  dulness  below  and  hyper-resonance  above — 
in  varying  proportions,  and  shifting  in  relative  posi- 
tion with  the  posture  of  the  patient.  If  the  amount 
of  fluid  be  moderate,  a  splash  or  succussion-sound 
may  be  elicited.  This  sound  may  be  audible  to  the 
ear  applied  to  the  chest,  or  to  bystanders.  If  the 
fluid  effusion  be  considerable,  intercostal  fluctuation, 
may  be  felt  ;  and  this  fluctuation  gives  to  the  finger, 
on  percussion  at  the  level  of  junction  of  air  and 
fluid,  a  peculiar  sensation  of  thrill.  The  position 
usually  assumed  by  the  patient  now  is  with  the  head 
raised,  and  leaning  towards  the  diseased  side. 

Diagnosis. — The  diagnosis  of  perforation  of  the 
lung  is  to  be  made  from  other  diseases  ;  and  also' 
with  respect  to  the  probable  nature  of  the  opening, 
and  the  degree  of  pressure  present.  If  the  three 
essential  signs  of  pneumothorax  be  remembered  — 
namelv,  displacement  of  heart,  tympanitic  percus- 
sion-note, and  either  absence  of  respiration  or  am- 
phoric breathing — there  can  scarcely  be  any  difficulty 
in  making  the  diagnosis.  It  cannot  be  confounded 
with  a  bilateral  disease  like  emphysema.  The 
shifting  resonance  and  dulness,  the  succussion- 
splash,  with  perhaps  metallic  tinkle  and  amphoric 
breath-sound,  are  signs  abundantly  sufficient  to  dis- 
tinguish hydro-pneumothorax  from  ordinary  em- 
pyema. It  is  sometimes  very  difiicult  to  distinguish 
between  a  localised  pneumothorax  and  a  large  thin- 
walled  cavity  in  the  lung,  the  signs  being  almost 
identical.  Respecting  the  nature  of  the  opening, 
whether  valvular  or  free,  careful  auscultation  will 
usually  gain  the  desired  information.  If  amphoric 
breathing  be  well-marked,  it  may  be  assumed  that 
the  opening  is  a  free  and  tolerably  direct  one  ;  if,  on 
the  other  hand,  no  respiratory  sound  be  audible, 
the  communication  with  the  pleura  is  indirect  and 
more  or  less  completely  valvular.  In  the  latter 
case  the  pressure-symptoms  become  more  urgent. 

Prognosis. — Of  course  the  prognosis  in  every 
case  of  tubercular  pneumothorax  is  necessarih'  ver)' 
grave,  but  by  no  means  equally  grave  in  all  cases. 
The  following  considerations  will  guide  to  a  correct 
prognosis  :  (a)  Nature  of  opening.  If  the  commu- 
nication with  the  pleura  be  valvular,  signified  by 
the  entire  absence  of  breath-sound,  and  the  increas- 
ing urgency  of  d3'spnoea,  the  patient  will  die  in  a 
few  hours  unless  relieved  by  paracentesis.  (/')  State 
of  the  opposite  lung.  If  the  effusion  of  air  have 
occurred  on  the  side  least  affected  by  previous 
disease,  the  case  is  correspondingly  hopeless.  If, 
on  the  other  hand,  we  know  that  the  lung  now  col- 
lapsed was  previously  much  diseased,  and  if  the 
other  lung  be  but  little  affected,  the  duration  of 
life  may  not  be  greatly  shortened  by  the  accident. 
Life  is  then  gradually  extinguished  by  hectic  fever, 
and  progressive  disease  in  the  opposite  lung.  It  is 
\)\  no  means  impossible,  and  probably  happens 
more  frequently  than  is  supposed,  that  the  opening 
in  the  pleura  may  close,  the  air  become  absorbed, 
and  the  case  converted  into  one  of  simple  empyema. 
In  pneumothorax  arising  from  accidental  wound  or 
injury  to  the  lung,  the  prognosis  depends  upon  the 
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visceral  injury.  The  air  in  the  pleura  is  absorbed 
with  considerable  readiness. 

Treatment. — In  all  cases  in  which  death  is 
threatened  by  asphyxia,  in  consequence  of  air 
accumulating  in  the  pleura,  paracentesis  with  a  fine 
trocar  must  be  performed.  This  will  in  such  cases 
give  great  relief,  and  may  be  repeated  if  necessary. 
There  is  a  tendency  for  an  opening,  at  first  com- 
pletely valvular,  to  become  at  a  later  period  more 
patent,  or  possibly  to  close,  so  that  it  is  better  to 
operate  when  necessary  with  a  fine  trocar  than  to 
make  a  permanent  opening.  Rest  to  the  affected 
side  should  be  secured,  as  far  as  possible,  by  the 
application  of  a  broad  piece  of  strapping  extending 
round  the  side  to  beyond  the  middle  line  in  front 
and  behind.  The  shock  and  dyspnoea  are  best 
treated  by  opium  in  repeated  small  doses.  Stimu- 
lants may  also  be  necessary,  but  opium  is  far  more 
useful.  R.  Douglas  Po'well. 

LUNG,  Rupture  of. — Rupture  of  the  lung  is  an 
extremely  rare  occurrence.  Cases  of  so-called  rup- 
ture of  the  lung  from  external  violence  are,  for  the 
most  part,  really  produced  by  perforation  or  lacera- 
tion of  the  pleura  by  a  fractured  rib.  It  is  said  that 
rupture  of  the  lung  may  occur  in  whooping-cough. 
See  Lung,  Perforation  of. 

LUNGS,  Syphilitic  Disease  of. — Even  in  ad- 
vanced cases  of  acquired  syphilis  pulmonar}'  lesions 
are  rare.  The  lungs  are  more  often  involved  in 
congenital  svphilis. 

Anatomical  Characters.  —  Guininata  con- 
stitute the  most  certain  and  unquestionable  lesions 
of  a  syphilitic  nature  in  the  lungs,  but  they  are  rare. 
When  present,  they  vary  in  number  from  one  to 
many.  In  the  latter  case  they  are  disseminated, 
but  are  stated  to  have  a  predilection  for  the  deeper 
parts  of  the  organs.  In  size  these  growths  usually 
vary  from  that  of  a  pea  to  a  walnut,  but  may  reach 
the  dimensions  of  a  large  egg.  They  are  generally 
well-defined,  rounded  in  shape,  and  often  surrounded 
with  a  fibrous  capsule.  In  their  early  condition 
gummata  in  the  lungs  appear  on  section  greyish  or 
brownish-red,  homogeneous,  firm,  and  dryish  in 
consistence.  Subsequently  they  tend  to  degenerate, 
becoming  more  or  less  caseous,  yellow,  and  less 
consistent  ;  and  they  may  even  break  down  in  the 
centre,  so  as  to  form  cavities  ;  while  irregular  strands 
of  fibrous  tissue  may  radiate  into  the  surrounding 
tissue.  The  structure  of  these  gummata  corre- 
sponds to  that  of  similar  formations  elsewhere.  See 
Syphilis. 

There  is  some  reason  to  believe  that  a  variety  of 
chi-onic  interstitial  pneiitnonia  is  in  exceptional  in- 
stances due  to  syphilis.  The  result  is  a  fibroid  in- 
filtration of  the  pulmonary  tissue,  which  in  its 
general  and  microscopic  characters  cannot  be  dis- 
tinguished from  a  similar  condition  due  to  inter- 
stitial pneumonia  from  other  causes,  but  the  new 
tissue  is  said  to  be  more  vascular  in  its  early  stages. 
The  affected  parts  are  much  indurated  ;  and  any 
bronchi  which  are  implicated  tend  to  become  more 
or  less  dilated.  The  morbid  condition  may  be  dis- 
tributed in  various  parts  of  the  lungs,  but  appears 
to  have  a  preference  for  their  bases  and  the  vicinity 
of  their  roots.  It  frequently  originates  at  the  sur- 
face, and  penetrates  thence  into  the  interior  of  the 
lungs  in  the  form  of  fibrous  bands,  the  pleura  being 
generally  thickened  and  adherent,  and  superficial 
puckerings  and  depressions  being  visible.    In  other 


instances  the  fibrous  tissue  spreads  from  the  root  of 
the  lung.  Syphilitic  fibroid  infiltration  has  no  ten- 
dency to  caseation  ;  but  it  ma}^  become  the  seat  of 
ulceration  or  gangrene. 

In  connection  with  congenital  syphilis,  a  peculiar 
condition  has  been  described  as  affecting  the  lungs 
in  new-born  or  very  young  infants  {syphilitic  pneu- 
monia, white  pnettiiioiiia).  It  assumes  a  more  or 
less  diffuse  or  infiltrated  arrangement,  is  of  variable 
extent,  and  may  involve  one  or  both  organs.  One 
lung  may  be  affected  throughout,  while  the  other  is 
quite  free  from  disease.  The  more  obvious  cha- 
racters are  as  follows  :  The  pleura  is  usually  un- 
affected. The  lung  is  enlarged,  and  may  be  in  a 
state  of  full  expansion,  so  that  its  surface  is  marked 
by  the  ribs  ;  it  feels  remarkably  heavy  ;  and  at  the 
seat  of  the  disease  is  dense,  firm,  hard,  and  usually 
resistant,  not  breaking  down  under  pressure.  On 
section  it  presents  a  white  or  yellowish-white  colour, 
being  more  or  less  bloodless  ;  is  uniform  and  smooth  ; 
and  little  or  no  fluid  can  be  expressed  or  scraped 
from  the  cut  surface.  Careful  examination  reveals 
minute  bands  of  fibrous  tissue  running  in  all  direc- 
tions. Microscopically  the  change  seems  to  con- 
sist mainly  in  thickening  of  the  alveolar  walls  and 
minute  bronchi,  with  proliferation  and  desquama- 
tion. The  vessels  also  become  thickened  and  ulti- 
mately obliterated. 

A  syphilitic  bronchitis  and  broncho-pneumonia  is 
also  described. 

Symptoms. — In  the  majority  of  cases  syphilitic 
lesions  in  the  lungs  have  only  been  discovered  after 
death,  no  symptoms  having  occurred  during  life  to 
draw  attention  to  these  organs  ;  or  they  have  been 
obscured  by  symptoms  affecting  other  parts.  Phy- 
sical examination  might  possibly  reveal  the  presence 
of  gummata,  as  evidenced  by  localised  dulness, 
bi-onchial  breathing,  increased  vocal  fremitus  and 
resonance,  and  other  signs  of  consolidation.  The 
most  significant  signs,  however,  are  those  indi- 
cating marked  induration  of  the  lung  from  fibroid 
infiltration,  especially  if  unilateral,  and  confined  to 
the  base  or  middle  portion  of  the  organ.  In  course 
of  time  signs  of  cavities  might  become  evident,  due 
to  breaking  down  of  gummata  or  to  dilated  bronchi. 
The  general  symptoms  are  those  of  constitutional 
syphilis,  combined  with  those  of  phthisis.  There  is 
but  little  or  no  pyrexia  accompanying  the  pulmonary 
lesions  ;  and  the  progress  of  the  case  is  essentially 
chronic.  The  effects  of  treatment  may  be  of  pecu- 
liar significance  in  the  diagnosis  of  syphilitic  disease 
of  the  lungs.  The  absence  of  tubercle-bacilli  is 
considered  an  important  element  in  distinguishing 
syphilitic  disease  from  tubercular  phthisis  ;  the  latter 
may,  however,  be  grafted  on  syphilitic  lesions. 

Treatment. — Should  syphilitic  disease  of  the 
lungs  be  recognised  or  suspected,  the  appropriate 
treatment  in  most  cases  is  to  administer  iodide  of 
potassium  freely  and  continuously.  In  some  in- 
stances a  mercurial  course  of  treatment  answers 
best ;  or  perchloride  of  mercury  might  be  combined 
with  the  iodide.  It  may  be  necessary  to  employ 
internal  remedies  or  local  applications  for  the  relief 
of  pulmonary  symptoms.  Cod-liver  oil  and  tonics 
may  be  given  with  advantage  for  the  amelioration 
of  the  general  condition,  in  cases  where  such  medi- 
cines are  needed.  The  usual  measures  for  the  treat- 
ment of  phthisical  cases,  as  regards  diet,  hygiene, 
climate,  open-air,  &c. ,  must  of  course  be  duly  re- 
cognised, and  adopted  in  suitable  cases. 

Frederick  T.  Roberts. 
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LUNGS,  Tuberculosis  of. — This  may  occur 
as  part  of  a  general  infection  (see  Tuberculosis), 
or  as  a  local  afleciion  of  the  lungs.    See  Phthisis. 

LUPUS  ERYTHEMATOSUS.  —  Synon.  : 
Eiythime  centrifuge  (Biett)  ;  E.  atrophicans  (Mal- 
colm Morris)  ;  Ulcrytlieina  centrifiigiim  {oij\ri, 
cicatrix),  Unna  ;  Granuloma  erytheiuatostini  (Jadas- 
sohn). 

Descrii'TION.  —  Lupus  Erythematosus  is  a  cuta- 
neous inflammatory  eruption  of  a  special  type, 
characterised  by  the  evolution  of  more  or  less 
rounded,  often  rather  tender,  erythema-like  macules 
or  discs,  or  somewhat  raised  and  infiltrated  con- 
gestive patches,  which  tend  to  spread  excentrically 
to  a  limited  extent,  and  to  leave  a  notable  atrophy 
in  their  wake.  The  colour  will  vary  from  that  of 
active  congestion  to  cyanosis,  according  to  the  ac- 
tivity of  the  process,  the  site  of  the  lesions,  and  the 
state  of  the  circulation.  If  the  congestion  be  re- 
moved by  pressure  a  degree  of  cellular  accumulation 
is  often  disclosed,  sometimes  of  a  citron  tint  and 
varying  in  different  cases  with  the  duration  of  the 
lesion  and  the  depth  to  which  the  skin  is  in- 
volved. 

The  eruption  evolves  by  a  crop  or  crops  of  lesions, 
or  by  single  lesions  at  intervals,  and  the  tendency  to 
evolve  may  cease  at  any  time  or  be  renewed.  Ex- 
ceptionally superficial  and  transient,  especially  in 
the  acute  cases,  the  lesions,  as  a  general  rule,  tend 
to  become  permanent  and  fixed,  or  remain  quiescent 
with  periods  of  threatened  activity  under  the  in- 
fluence of  various  excitants.  The  sites  of  predilec- 
tion are  characteristic,  viz.  the  nose,  the  cheeks,  and 
■other  parts  of  the  face,  the  ears,  the  scalp,  the  backs 
of  the  hands,  less  commonly  the  forearms  and  feet, 
and  rarely  the  palms.  Any  of  these  sites  may  be 
affected  exclusively  or  in  combination.  By  exten- 
sion and  coalescence  a  large  part  of  the  so-called 
'  flush-area  '  of  the  face  may  be  covered  in  a  '  bats- 
wing  '  distribution,  which  is  sometimes  seen  in 
lupus  vulgaris.  Bilateral  distribution  and  symmetry 
are  the  rule.  A  rare  but  interesting  phenomenon 
bearing  on  the  pathogeny  is  the  occurrence  of  an 
acute  exanthematic  outburst  on  the  sites  of  predilec- 
tion or  involving  even  the  trunk,  associated  some- 
times with  high  fever  and  toxremic  symptoms,  and 
even  ending  in  death  from  pleuro-pneumonia  or 
tuberculosis. 

Various  ?iiodificatio?is  are  brought  aljout  by  the 
degree  of  congestion,  of  cellular  accumulation,  of 
scaliness,  of  atrophy,  i!\:c.  There  is  not  the  tendency 
to  ulceration  or  warty  overgrowth,  however,  seen  in 
lupus  vulgaris.  A  telangiectatic  variety  may  be  met 
with,  due  to  extreme  vascularity  and  dilatation  of 
the  vessels,  and  another  interesting  and  striking 
phase,  usually  seen  on  the  face,  is  due  to  the  special 
implication  of  the  sebaceous  apparatus,  causing  an 
orange-rind  appearance,  or  the  formation  of  a  crust, 
with  prolongations  into  the  dilated  ducts  (Z.  scbor- 
rhagiciis,  sebaceus,  acueique  ;  Herpes  cretaee,  De- 
vergie). 

/Etiology. — Lupus  erythematosus  is  not  heredi- 
tary, not  contagious,  and  not  auto-inoculable.  Very 
rarely  commencing  in  childhood,  or  even  ado- 
lescence, it  is  not  infrequent  in  the  adult— about 
thirty  years  on  an  average — and  females  are  especi- 
ally prone  to  it.  It  tends  to  die  out  in  old  people. 
The  exciting  cause  is  a  passing  one,  as  a  rule,  but 
may  be  continued  or  recurrent.  It  is  probably  not 
directly  due  to  external  excitants,  such  as  sunlight. 


heat,  and  cold,  or  to  reflex  causes,  but  a  specific 
eruption  of  internal  origin.  Possibly,  however,  the 
localisation  is  determined  by  vaso-motor  influence. 
It  is  admitted  that  the  eruption  is  prone  to  occur  in 
persons  with  a  poor  circulation,  without  much 
stamina,  and  perhaps  enfeebled  l)y  disordered  men- 
strual functions  or  otherwise,  and  in  the  subjects  of 
tuberculosis,  especially  of  the  neck-glands.  It  is 
said  to  be  more  common  in  the  colder  northern 
climates.  The  name  is  derived  from  a  certain 
clinical  similarity  of  some  cases  to  lupus  vulgaris, 
especially  on  the  face.  Most  authorities,  however, 
consider  lupus  erythematosus  and  lupus  vulgaris  dis- 
tinct affections,  and  they  point  out  the  striking 
morphological  distinctions  of  typical  cases,  the  ex- 
tension by  continuity,  the  absence  of  auto-infection, 
the  usual  multiplicity  of  patches,  the  special  regional 
distribution  with  frequency  of  scalp-implication,  the 
symmetry,  the  age-incidence,  the  different  histo- 
logy, the  infrequent  reaction  to  tuberculin,  the 
absence  of  tubercle-bacilli,  the  fruitless  inocula- 
ti(3ns,  tSic.  Some  authorities,  however,  still  affirm 
the  intimate  association  with  tuberculosis,  either 
regarding  lupus  erythematosus  as  a  special  attenu- 
ated form  of  tuberculosis,  or  as  connected  with  it  in 
some  way  as  yet  unexplained.  The  marked  fre- 
(|uency  of  a  family  history  of  tuberculosis,  of  sym- 
ptoms of  past  or  present  tuberculosis,  such  as 
enlarged  glands  or  '  tuberculides,'  and  of  ultimate 
death  from  tuberculosis  are  insisted  on  ;  although 
in  some  cases  the  autopsy  fails  to  disclose  any  trace 
of  such  lesions.  If  the  intimate  connection  with 
tuberculosis  be  admitted  the  toxinic  theory  perhaps 
aflbrds  the  most  probable  explanation,  or  the  dis- 
semination of  organisms  of  little  virulence. 

Histology. — There  is  a  chronic  inflammatory 
infiltration  commencing  about  the  blood-vessels, 
with  dilatation  of  the  lymph-channels,  often 
thrombosis,  and  a  secondary  atrophy  of  the  col- 
lagenous tissue  and  breaking  down  of  some  cells. 
The  epithelium  is,  on  the  other  hand,  dry  and 
hyperkeratotic.  The  inflammation  does  not  neces- 
sarily pick  out  specially  the  plexuses  of  the  pilo- 
sebaceous  apparatus,  though  it  may  do  so. 

Diagnosis. — Obviously  L.  erythematosus  may 
simulate  various  congestive  and  inflammatory 
patches,  especially  about  the  face,  but  the  eruption 
usually  is  more  persistent,  and  is  accoiripanied  by 
atrophy  of  the  skin.  In  the  absence  of  the  latter 
the  observer  can  only  be  suspicious  of  pei'sistent 
patches  about  the  face.  From  chilblains  it  is  dis- 
tinguished by  persistence  through  summer  and 
winter,  the  covering  white  dry  cuticle,  and  ten- 
dency to  atrophy  as  distinguished  from  scarring. 
The  diagnosis  of  an  unusually  infiltrated  L. 
erythematosus  from  an  erythematoid  L.  vulgaris  is 
sometimes  a  very  delicate  matter,  especially  if  the 
related  lymphatic  glands  are  involved.  Acute  out- 
bursts when  confluent  may  simulate  erysipelas  on 
the  head  and  face,  and,  when  disseminated  over  the 
face  and  upper  extremities,  and  perhaps  trunk, 
erythema  multiforme  for  a  time.  On  the  scalp 
deep-seated  redness  gives  place  to  markedly  bald 
atrophic  areas,  with,  for  a  time,  a  red  punctuation 
of  the  follicles. 

Prognosis. — In  view  of  the  class  of  patient  apt 
to  be  afiected  with  this  eruption,  and  of  its  possible 
association  with  tuberculosis,  the  outcome  is  not 
entirely  free  from  anxiety.  For  the  rest,  the  erup- 
tion is  one  of  the  most  intractable  with  which  we 
have  to  deal,  though  it  may  disappear  spontaneously 
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or  remain  quiescent,  or  on  occasion  be  removed  by 
treatment. 

Treatment. — There  is  no  specific  internal  or 
external  treatment,  and  the  refractory  nature  of  the 
eruption  is  evidenced  by  the  long  list  of  remedies 
and  methods  put  forward.  A  nice  handling  and 
experience  are  necessary. 

The  internal  remedies  in  vogue  may  be  classified 
as  (I)  those  directed  to  the  sustenance  and  building 
up  of  the  health  generally  ;  (2)  resolvent,  as  prepara- 
tions of  mercury  and  iodine  ;  (3)  vaso-motor,  as 
quinine  in  large  doses,  salicin,  salicylate  of  sodium, 
ichthyol,  ergot,  alkalis,  and  ammonium  carbonate  ; 
(4)  empirical,  as  arsenic  and  phosphorus. 

Local  treaiinent  is  of  prime  importance,  and  must 
vary  according  to  the  conditions  present.  All 
exposure  to  external  irritation  must  be  avoided. 
It  is  a  rule  not  to  irritate  active  patches,  but  to 
apply  soothing  and  drj'ing  remedies  :  under  such 
treatment  the  eruption  sometimes  disappears  or 
remains  quiescent  and  comparatively  inconspicuous, 
and  with  this  condition  of  affairs  some  patients  are 
content.  Among  such  remedies  may  be  men- 
tioned zinc  oxide,  calamine,  bismuth  oxychloride, 
terra  silicea,  starch,  acetate  of  lead,  &c. ,  used  in 
powder-form,  such  as  Unna's  pulvis  cuticolor  (zinci 
oxidi,  boli  rubnie,  boli  albse,  aa2'o;  magnes.  carb. 
3'0 ;  amyli  oryzae,  lO'o)  ;  calamine  lotion,  lead 
lotion,  black  wash,  Duhring's  zinc-sulphide  lotion 
(zinc  sulphate,  potassium  sulphide,  aa  gr.  xxx  ; 
alcohol,  5  iij  ;  rose-water,  §  iijss),  and  Boeck's 
liniment.  When  the  eruption  is  quiescent  or  fixed 
we  may  proceed  to  try  more  powerful  astringents 
or  resolvents  of  different  strengths,  in  the  form  of 
pigment,  plaster,  or  paste.  As  examples  may  be 
mentioned  oleate  of  mercury  (3-5  percent.),  daily 
frictions  with  flannel  dipped  in  Hebra's  spiritus 
saponatus  kalinus  (2  parts  soft  soap  in  i  of  methy- 
lated spirit),  to  which  tar  may  be  added  ;  em- 
plastrum  hydrargyri,  the  French  spamdrap  rouge  ; 
Unna's  zinc-sulphur-paste,  with  the  addition  of 
ichthyol  or  cinnabar.  The  compressing  effect  of 
collodion  is  often  useful,  and  to  it  many  drugs  may 
be  added,  as  10  per  cent,  ichthyol  or  10-20  per 
cent,  soft  soap.  Oxidised  pyrogallol  and  chrysa- 
robin  are  also  recommended  by  Unna.  A  strong 
treatment  at  night  is  often  usefully  balanced  by  a 
soothing  day-treatment. 

Should  these  means  prove  unsuccessful  and  the 
patient  demand  further  treatment,  we  are  left  with 
a  choice  of  destructive  remedies,  viz.  caustics,  such 
as  pure  carbolic  acid,  ethylate  of  sodium,  strong 
preparations  of  resorcin  and  pyrogallol,  Schutz's 
arsenical  treatm.ent,  acid  nitrate  of  mercury,  delicate 
puncturing  or  stroking  with  a  fine  cautery,  multiple 
scarification.  It  must  be  remembered,  however, 
that  these  measures  produce  scarring  in  addition  to 
the  atrophy  left  by  the  disease,  and  such  scarring 
may  be  more  disfiguring  than  the  eruption  partially 
concealed  by  appropriate  cosmetics. 

T.  COLCOTT  Fox. 

LUPUS  VULGARIS.— Skin,  Tubercu- 
losis of. 

LYMPH  {lynipha,  water,  lymph).— Physiolo- 
gically, lymph  signifies  the  fluid  which  circulates  in 
the  lymphatic  system.  Pathologically,  the  term  is 
still  occasionally  and  incorrectly  applied  to  the 
coagulable  exudation  which  escapes  from  the 
vessels  in  inflammation.  The  name  '  vaccine 
lymph,' or  'lymph,' is  also  given  to  the  fluid  con- 


tained in  the  vaccine-vesicle.  See  Inflammation  ; 
and  Vaccinia. 

LYMPH-SCR0TUM.^5<f«  Filariasis. 

LYMPHADENITIS  {lympha,  lymph  ;  and 
adejiitis,  inflammation  of  a  gland). — Inflammation 
of  lymphatic  glands.  See  Lymphatic  Glands, 
Diseases  of. 

LYMPHADENOMA.  — Synon.  :  Hodgkin'sDis- 
ease ;  Anosmia  Lymphatica  (Wilks)  ;  Fr.  Adenie 
(Trousseau)  ;  Lyinphadenie  (Ranvill)  ;  Ger.  Pseudo- 
leiikdiiiie  (Wanderlich). 

Definition. — A  disease  characterised  by  more 
or  less  widely  spread  enlargement  of  the  lymphatic 
glands,  frequerttly  accompanied  by  enlargement  of 
the  spleen,  and  progressive  anremia. 

Etiology. — Very  little  is  known  of  its  causa- 
tion. It  occurs  at  all  ages,  but  is  more  frequent  in- 
early  and  late  adult  life,  being  relatively  uncommon 
between  the  ages  of  forty  and  fifty.  Though  in- 
temperance, mental  depression,  insufficient  food, 
over-exertion,  exposure  to  cold,  parturition,  or 
febrile  diseases,  have  occasionally  been  noted  as 
antecedents,  no  one  of  these  has  occurred  sufficiently 
often  to  be  regarded  as  an  adequate  factor  in  its  causa- 
tion. The  exciting  cause  which  has  been  noted 
most  frequently  is  some  local  irritation,  as  of  a  de- 
cayed tooth,  discharge  from  the  ear,  sore  throat, 
inflammation  of  the  lachrymal  sac  or  eczema.  In 
these  cases  the  glands  nearest  the  source  of  irrita- 
tion first  enlarged,  and  then  more  distant  ones  were 
affected. 

Anatomical  Characters. — The  several  groups 
of  glands  are  affected  in  the  following  order  of  fre- 
quency, beginning  with  those  most  commonly 
diseased  :  cervical,  axillary,  inguinal,  retro-peri- 
toneal, bronchial,  mediastinal,  mesenteric.  Sub- 
sidiary adjacent  glands  are  often  enlarged  together 
with  the  chief  groups  ;  and  nodular  growths, 
similar  to  enlarged  glands,  arise  in  the  course  of  the 
lymphatics  in  places  in  which  the  existence  of  glands 
is  not  usually  recognised,  so  that  continuous  chains 
of  nodules  connect  the  various  groups.  The  size 
attained  by  the  glands  in  lymphadenoma  varies  from 
that  of  a  bean  to  that  of  a  hen's  egg.  At  first  the 
individual  glands  are  separate  and  movable  one  on 
another.  Ultimately  they  often  unite  to  form  a 
conglomerate  mass,  in  consequence,  in  most  cases, 
of  the  perforation  of  the  capsules  of  the  glands  by 
growth,  which  may  also  invade  adjacent  parts.  The 
cervical  glands  are  usually  enlarged  in  both  the 
anterior  and  posterior  triangles ;  and  the  sub- 
maxillary glands  may  encircle  the  neck  beneath  the 
lower  jaw.  They  may  press  on  the  trachea  or 
larynx,  displace  the  latter,  compress  the  internal 
jugular  vein,  and  cause  paralysis  of  the  recurrent 
laryngeal  nerve.  The  occipital  glands  are  usually 
also  enlarged.  The  axillary  glands  often  form  a  mass 
of  very  large  size,  and  prolongations  may  extend 
beneath  the  pectoral  muscle.  The  glands  in  the 
anterior  mediastinum  frequently  sufl'er,  and  the 
growth  may  extend  to  adjacent  structures,  such  as 
the  pericardium,  which  may  be  perforated.  The 
thymus  may  be  involved,  secondarily  or  primaril}', 
or  may  escape.  The  bronchial  glands  are  diseased 
more  frequently  than  the  cardiac  glands,  and  the 
trachea  and  bronchi  may  be  pressed  upon,  or  the 
lung  invaded.  The  retro-peritoneal  glands  often 
form  a  mass  of  large  size,  which  may  surround  and 
compress  the  solar  plexus,  causing  symptoms  similar 


LYMPHADENOMA 


941 


to  those  of  Addison's  disease.  Enlargement  of  the 
mesenteric  glands  is  neither  common  nor  consider- 
able. The  inguinal  group  is  frequently  diseased, 
and  the  femoral  vessels  and  crural  nerves  may  be 
thereby  compressed. 

The  consistence  of  the  enlarged  glands  may  be 
either  soft  or  very  hard.  Usually  the  longer  the 
■enlargement  has  existed,  the  firmer  are  the  glands. 
Their  section  is  more  uniform  than  in  health.  The 
■colour  is  yellowish  or  whitish-grey.  In  the  firmer 
glands  dense  tracts  of  fibrous  tissue  are  seen  to  pass 
in  different  directions.  Rarely  the  follicles  have  a 
different  appearance,  being  opaque  and  yellowish 
from  fatty  degeneration,  while  the  septa  are  white 
and  conspicuous,  from  fibroid  thiclcening.  Casea- 
tion is,  however,  rare,  and  when  it  occurs  is  com- 
monly confined  to  one  or  two  glands.  The  softer 
glancls  yield  a  juice  on  scraping  ;  the  firmer  glands 
yield  no  juice.  In  the  former,  the  only  histological 
change  is  an  enormous  increase  in  the  cellular  ele- 
ments— the  lymph-corpuscles  of  the  reticulum  ;  but 
the  relations  of  the  septa  and  follicles  often  remain 
normal.  Sometimes  the  cell-growth  invades  the 
septa,  which  become  split  up  and  disappear  ;  and  it 
may  even,  in  a  similar  manner,  perforate  the  cap- 
sule. The  firmer  glands  present  much  fibrous 
tissue,  which  may  be  confined  to  the  septa,  or  in- 
vade also  the  delicate  network  in  the  substance  of 
the  gland  ;  and  then  the  cells  gradually  disappear, 
and  the  whole  substance  of  the  gland  may  be 
transformed  into  a  fibrous  mass.  The  tracts  of 
fibrous  tissue  may  have  under  the  microscope  a 
peculiar  vitreous  aspect,  especially  around  the 
arteries. 

The  spleen  is  diseased  in  at  least  four  fifths  of  the 
cases,  usually  in  consequence  of  disseminated 
growths,  often  irregular  in  shape,  arising  from  the 
iMalpighian  corpuscles,  yellowish  or  greyish-white, 
rarely  caseating,  and  usually  corresponding  in  con- 
sistence with  the  glands  in  the  same  case  and  re- 
sembling them  in  structure.  The  splenic  pulp  may 
be  normal  in  quantity,  or  may  be  compressed  and 
atrophied.  In  some  cases  it  is  increased  in  quantity, 
and  this  increase  may  even  be  the  sole  change.  The 
size  attained,  in  the  cases  of  nodular  growths,  is  not 
great,  the  weight  being  from  ten  to  thirty  ounces. 
When  the  splenic  pulp  is  increased,  the  size  attained 
is  rather  greater.  In  the  latter  case  the  enlargement 
is  uniform,  while  it  may  be  irregular  when  there  are 
growths.  The  medulla  of  bones  has  been  found,  in 
rare  cases,  to  present  a  change  similar  to  that  met 
with  in  splenic  leucocythiiemia  and  pernicious 
anaemia.  Collections  of  adenoid  tissue  elsewhere 
■often  undergo  changes  similar  to  that  of  the 
lymphatic  glands.  The  tonsils,  the  mucous  mem- 
brane of  the  pharynx,  the  oesophagus,  the  stomach, 
and  the  large  and  small  intestines,  may  all  be  the 
seat  of  growths,  originating  in  the  follicular  glands, 
and  sometimes  ulcerating.  The  liver  is  often  the 
seat  of  scattered  lymphoid  growths,  usually  minute, 
varying  in  size  from  a  pin's  head  to  a  small  pea. 
They  occupy  the  interlobular  spaces.  Rarely  larger 
nodular  growths  are  found.  In  other  cases  the  liver 
is  simply  congested.  Similar  minute  growths  are 
often  found  in  the  kidneys,  chiefly  in  the  cortex  ; 
and  these  organs  may  also  be  the  seat  of  parenchy- 
matous degeneration.  The  peritoneum  may  be  in- 
flamed over  enlarged  glands,  or  may  be  the  seat  of 
growths.  Growths  have  also  been  found  in  the 
testicles  ;  and  frequently  in  the  lungs,  where  they 
may  break  down  and  form  cavities. 


Symptoms. — The  most  important  symptoms  of 
lymphadenoma  are  due  to  the  enlarged  glands  and 
to  the  altered  blood-state.  The  earliest  symptoms 
are  commonly  due  to  enlargement  of  external  glands, 
especially  the  cervical.  When  the  internal  glands 
are  primarily  afiected,  pain  and  pressure-signs  may 
precede  other  symptoms.  Occasionally  the  signs  of 
anx-mia  precede  those  of  the  local  change  ;  and,  in 
rare  instances,  irregular  febrile  disturbance  may 
occur  before  the  glandular  enlargement.  The 
affected  glands  are  smooth,  and  present,  at  first,  a 
peculiar  mobility,  which  may  disappear  when  they 
become  adherent,  and  constitute  an  irregular 
lobular  tumour  of  soine  size.  They  are  usually  pain- 
less, except  during  periods  of  rapid  growth.  A 
diminution  in  size  has  been  observed  before  death. 
The  enlargement  of  the  cervical  glands  may  cause 
the  neck  to  equal,  or  even  exceed,  the  head  in  cir- 
cumference. The  pressure  on  the  veins  may  cause 
symptoms  of  passive  cerebral  congestion.  The 
larynx  may  be  displaced  ;  and  the  movements  of 
the  lower  jaw  may  be  interfered  with.  Pressure  on 
the  trachea,  by  the  glands  in  the  neck  and  in  the 
posterior  mediastinum,  may  cause  dyspncea  and  even 
death  by  suffocation  ;  that  on  the  pharj-nx  and 
oesophagus  may  obstruct  deglutition,  and  cause 
death  by  starvation.  The  enlargement  of  the 
axillary  and  inguinal  glands  may  interfere  with  the 
movement  of  the  limbs,  and  impede  the  circulation. 
Various  and  serious  pressure-effects  result  from  the 
enlargement  of  the  thoracic  and  abdominal  glands, 
obstruction  in  veins,  pressure  on  nerves,  i^c.  The 
enlargement  of  the  spleen  can  usually  be  readily  felt. 
Earlier  or  later  anremia  becomes  pronounced.  The 
red  corpuscl'es  may  be  reduced  to  60,  50,  or  40  per 
cent.  ;  the  hremoglobin  is  diminished  to  a  still 
greater  extent  (chlorotic  type)  ;  and  in  severe  cases 
poikilocytes  and  nucleated  red  cells  (normoblasts) 
are  seen.  The  leucocytes  are  generally  not  in- 
creased, but  a  moderate  leucocytosis  occasionally 
occurs,  the  white  cells  being  mostly  of  the  poly- 
morphonuclear kind  (see  p.  156).  The  liver  may 
be  enlarged  from  the  disseminated  growths,  and 
from  congestion.  Jaundice  only  occurs  from  the 
pressure  of  enlarged  portal  glands  upon  the  bile- 
ducts.  Ascites  may  be  due  to  similar  pressure,  or 
to  the  blood-state,  being  then  part  of  general  dropsy. 
The  function  of  the  kidneys  is  rarely  affected. 
Stomatitis,  sometimes  ulcerating,  results  from  the 
lymphoid  growth  in  the  mucous  membrane  ;  and  a 
similar  change  in  the  stomach  causes  interference 
with  digestion  and  vomiting — symptoms  which  are 
increased  by  the  anremia.  Slight  dyspncea  results 
from  the  blood-state,  while  intense  difficulty  of 
breathing,  and  even  actual  suffocation,  may  occur 
from  the  pressure  of  enlarged  glands  on  the  trachea 
or  bronchi.  The  functions  of  the  nervous  system 
are  variously  deranged  by  the  ill-nourished  blood. 
Towards  the  end  there  rnay  be  convulsions,  de- 
lirium, and  coma.  Pyrexia  is  a  frequent,  but  not 
invariable,  symptom.  It  is  almost  always  present 
in  early  life,  much  less  common  at  advanced  ages. 
The  temperature  may  be  considerably  raised,  even 
when  the  glandular  enlargement  is  slight  ;  the  ele- 
vation varies  from  two  to  six  degrees,  and  may  be 
continuous,  or  with  daily  remissions,  or  periods  of 
considerable  elevation  may  alternate  with  periods  in 
which  it  is  only  slightly  raised. 

Complications. — The  pressure-effects  of  the 
enlarged  glands,  already  mentioned,  are  sometimes 
so  considerable  as  to  give  rise  to  complications, 
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such  as  thrombosis  in  vessels,  pleural  and  pericardial 
effusions,  and  bronzing  of  the  skin  from  disease  of 
the  solar  plexus.  Intercurrent  affections  occasional!}' 
met  with  are  Bright's  disease,  pneumonia,  fatty 
degeneration  of  the  heart  and  liver,  erysipelas, 
pemphigus  and  boils. 

Course  and  Duration.  — Lymphadenoma  may 
remain  local  for  a  long  time,  even  years,  affecting 
one  group  of  glands  only,  and  subsequently  slowly 
becoming  general.  When  the  general  enlargement 
of  glands  is  established,  the  disease  rarely  lasts 
more  than  two  years.  It  usually  terminates  fatally 
by  asthenia ;  but  not  rarely  by  some  secondary 
effect  of  the  morbid  process,  as  asphyxia,  starvation, 
or  diarrhoea  ;  or  by  a  complication,  especially  b)- 
pneuinonia. 

Pathology. — The  changes  in  the  glands  in 
lymphadenoma  resemble,  in  the  early  stage,  those 
which  result  from  simple  irritation.  The  nature  of 
the  disease  is  still  very  uncertain.  It  has  often 
been  compared  with  malignant  disease,  but  in  our 
ignorance  of  the  nature  of  the  latter  the  full  value 
of  the  comparison  is  not  obtained.  The  probability 
of  its  being  in  some  way  infective  is  very  great. 
This  view  is  supported  by  the  frequency  with  which 
the  first  appearance  of  glandular  enlargement  follows 
a  local  irritation  in  its  immediate  neighbourhood, 
and  by  the  manner  in  which  the  lesion  remains  for 
long  periods  confined  to  one  group  of  glands,  and 
afterwards  rapidly  becomes  generalised  not  only  in 
glands  but  in  all  lymphoid  structures.  Microscopical 
and  bacteriological  researches  have  not,  however, 
as  yet  yielded  any  final  results.  The  resemblance 
between  some  cases  of  lymphatic  leucocythsemia 
and  cases  of  Hodgkin's  disease  is  very  close  in 
every  point  except  the  condition  of  the  blood, 
and  some  authorities,  regarding  leucocythtemia  as 
only  an  accident  in  the  history  of  lymphadenoma, 
would  include  lymphatic  leucocyth^emia  under 
Hodgkin's  disease.  But  it  is  more  common  to 
accept,  as  the  feature  which  distinguishes  Hodgkin's 
disease  from  leucocythremia,  the  absence  of  any 
leucocytosis,  other  than  the  moderate  increase  of 
polymorphonuclear  cells,  which  occurs  in  inflamma- 
tory and  other  febrile  conditions.    See  p.  156. 

Diagnosis. — The  early  stage  of  lymphadenoma 
is  generally  the  most  difiicult  to  recognise  with 
certainty  :  that  is,  when  one  group  of  glands  is 
alone  affected,  remains  stationary  for  weeks  or 
months,  and  is  unaccompanied  by  a  sufiiciently 
pronounced  antemia.  Tubercular  enlargement  is 
generally  confined  to  a  single  group  of  glands ; 
it  occurs  in  young  people,  and  the  glands  caseate 
and  suppurate  ;  whereas  the  glands  of  lymphadenoma 
rarely  caseate,  and  then  probably  form  a  secondar)- 
tubercular  infection.  Cancer  may  resemble  lymph- 
adenoma ;  the  glands  harden  earlier  ;  and  secondary 
deposits  are  not  so  likely  to  take  place  in  other 
glands  as  in  internal  organs.  Syphilis  sometimes 
causes  a  general  enlargement  of  the  external 
glands,  which,  combined  with  some  aneemia,  may 
suggest  Hodgkin's  disease.  The  glands  are  generally 
smaller  and  the  condition  more  quickly  generalised 
in  the  former  disease. 

Prognosis. — When  lymphadenoma  is  widely 
spread,  or  the  local  growths  are  considerable  in 
size,  a  fatal  termination  is  almost  certain.  The 
younger  the  patient  and  the  better  the  preceding 
health,  the  longer  is  the  duration  of  the  disease. 
The  consistence  of  the  glands  has  little  prognostic 
value.    The  softer  they  are,  the  more  rapid  is  the 


course  of  the  disease  ;  but,  on  the  other  hand,  if  it 
is  influenced  by  remedial  agents,  the  soft  glands 
can  be  restored  to  a  better  functional  condition  than 
the  hard.  The  prognosis  is  worse  the  more  pro- 
found the  antemia.  Elevation  of  temperature  as  a 
rule  indicates  a  rapid  course,  but  to  this  there  are 
some  striking  exceptions. 

Treatment. — The  possibly  infecting  influence 
of  the  primary  glandular  enlargements  has  led  to 
their  extirpation.  Where  other  glands  have  been 
involved,  or  the  spleen  has  been  enlarged,  the 
operation  has  done  no  good  ;  and,  in  such  cases, 
surgical  interference  is  only  justified  by  impending 
death  from  local  pressure.  But  where  the  affection 
has  been  confined  to  one  group  of  glands,  the 
progress  of  the  disease  has  been  retarded  by  their 
removal,  and  in  some  cases  the  malady  has  even 
been  cured.  An  operation  should  not  be  per- 
formed if  the  proportion  of  red  corpuscles  is  less- 
than  60  per  cent,  of  the  normal.  Other  methods 
of  local  treatment  have  been  employed,  with  some 
benefit,  especially  rubbing  and  shampooing,  the 
alternate  application  of  heat  and  cold,  compression, 
and  blistering.  Of  internal  remedies  arsenic  is 
incomparably  the  most  potent.  It  should  be 
pushed  to  the  largest  doses  the  patient  can  bear, 
such  as  iTixv.  of  liquor  arsenicalis  three  times  daily. 
It  often  causes  some  pain  in  the  glands,  followed 
by  their  diminution  in  size,  and  even,  in  a  few 
recorded  cases,  by  their  complete  disappearance. 
Phosphorus  has  been  given  in  the  disease,  but  it  is 
far  less  useful  than  arsenic.  Cod-liver  oil  may  be 
used  when  there  is  any  evidence  of  a  scrofulous 
diathesis.  Iron,  useless  alone,  has  sometimes 
appeared  to  do  good  when  given  in  conjunction 
with  other  remedies.  Of  late  years  the  animal 
extracts  have  been  employed,  but  with  no  material 
success.  Bone-marrow  of  the  ox,  from  the  fact 
that  the  marrow  is  sometimes  involved  in  Hodgkin's 
disease,  and  from  its  occasional  value  in  pernicious 
anremia,  may  be  tried  in  quantities  of  one  ounce 
daily.  Some  assistance  may  be  derived  from  change 
of  air,  general  tonics,  and  careful  dieting. 

w.  r.  gowers. 
Frederick  Taylor. 

LYMPHANGIECTASIS  [lympha,  lymph;  and 
angiectasis,  vascular  dilatation).  — Lymphatic  varix, 
or  varicose  dilatation  of  lymphatic  vessels.  See 
Lymphatic  Vessels,  Diseases  of. 

LYMPHANGITIS  {lymphangeion.  a  lymphatic 
vessel). — Inflammation  of  lymphatic  vessels.  See 
Lymphatic  Vessels,  Diseases  of. 

LYMPHATIC  GLANDS,  Diseases  of.— i. 
Acute  Inflammation.  —  Synon. -.  Lymphadenitis. 

^Etiology. — Strain,  as  in  lifting  weights,  or 
overwalking,  is  sometimes  alleged  as  the  cause  of 
inguinal  lymphadenitis,  and  no  point  of  infection  is 
discoverable.  It  is  difficult  to  see  how  strain  can 
prejudicially  affect  these  glands,  and  the  effect  can 
be  only  predisposing  to  suppurative  inflammation. 
Possibly  infection  through  the  blood  may  occur. 

Deposit  of  orga?iisii!s,  usually  pyococci,  in  the 
lymph-channels  of  the  gland  is  the  commonest  cause. 
As  a  rule  the  organisms  are  arrested  in  the  peri- 
pheral spaces  into  which  the  afferent  lymphatics 
open.  An  infected  lesion  is  almost  always  dis- 
coverable in  the  lymph-area  supplying  the  gland. 
The  specific  unknown  virus  of  the  chancroid  and 
the  Bacillus  pestis  are  other  causes. 
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Morbid  Anatomy. — An  acutel\- inflamed  gland 
is  considerably  swollen  ;  its  capsule  is  tense  and 
purplish.  Its  surface  on  section  bulges,  is  of  pur- 
plish tint,  less  translucent  than  natural,  and  may 
show  hemorrhages  ;  its  substance  is  more  friable 
and  more  succulent  than  natural.  If  suppuration  is 
beginning,  one  or  more  yellowish  points  will  be 
seen,  usually  in  the  cortex  ;  these  increase  in  size, 
run  together,  and  ultimately  fill  the  capsule  which 
adheres  to  surrounding  parts.  Infection  of  the 
tissues  around  such  a  gland  may  occur  early  or  late, 
and  a  periadenitic  abscess  be  formed.  Into  the 
cavity  of  this  a  gland  may  project. 

Symptoms. — These  are  pain  and  the  rapid  swell- 
ing of  one  or  more  glands,  the  outline  of  which  soon 
becomes  indefinite  owing  to  periadenitic  infiltration 
and  possibly  suppuration.  If  pus  forms  the  skin 
thins,  reddens  and  bursts,  as  over  any  other  '  point- 
ing '  abscess. 

Diagnosis. — After  the  swollen  gland  has  ceased 
to  be  felt,  this  depends  on  the  signs  of  an  acute  in- 
flammation starting  in-  the  situation  of  a  gland. 
The  discovery  of  a  primary  focus  of  infection  affords 
additional  evidence. 

Treatment. —This  consists  in  giving  rest  and 
apph'ing  fomentations  to  the  gland,  and  in  disinfec- 
tion and  suitable  treatment  of  the  focus  whence 
infection  started.  If  pus  forms  a  free  and  early 
incision  should  be  made,  the  opening  be  lightly 
plugged  with  gauze,  and  the  fomentations  con- 
tinued. If  the  patient  is  anresthetised,  removal  of 
the  shell  of  a  suppurating  gland  will  hasten  healing. 
A  gland  in  the  centre  or  wall  of  a  periadenitic 
abscess  should  be  removed.  The  quickest  way  to 
deal  with  long  persisting  sinuses  after  glandular 
abscess  is  to  slit  up  the  channels  and  to  remove  the 
remains  of  the  glands  to  which  they  lead.  If 
densely  fibrous,  the  walls  of  the  sinuses  should  be 
dissected  out  or  cut  quite  through  in  two  or  three 
lines. 

2.  Chronic  Lymphadenitis.  —  .IvnoLOGV. — 
(l)  Sliglit  chronic  irritation,  such  as  proximit}'  to  a 
focus  of  chronic  suppuration,  renders  glands  some- 
what large,  hard  and  pigmented.  (2)  Syphilis  in 
all  its  stages  causes  glandular  enlargements — hard, 
discrete,  rarely  reaching  any  size  or  causing  trouble 
in  the  primary  or  secondary  stage  ;  but  in  the 
tertiary,  gummata  of  mediastinal  and  other  internal 
glands  may  rarely  form  masses  which  produce  serious 
pressure-symptoms  {see  Bronchial.  Glands  ;  and 
AIediastinum,  Diseases  of).  (3)  Infection  with 
tubercle-bacilli  is  the  commonest  cause  of  chronic 
lymphadenitis.  In  infancy  the  bronchial  and 
mesenteric  glands  are  most  commonly  affected,  the 
virus  usually  reaching  them  from  the  pulmonar)'  and 
intestinal  mucosre  respectively.  In  childhood  and 
later  life  the  cervical  glands  are  much  more  often 
affected  than  the  other  superficial  glands.  Carious 
teeth,  tonsils,  eczema  and  sores  about  the  scalp  and 
face  and  the  middle  ear,  are  all  suspected  as  sources 
whence  the  bacilli  have  reached  the  glands  ;  but  in 
the  great  majority  of  cases  no  history  of  any  lesion 
likely  to  Iiave  been  the  source  of  infection  can  be 
obtained.  Either  the  bacilli  enter  through  the 
mucous  membrane  without  exciting  any  local  trouble  ; 
or,  having  entered  at  some  distant  place,  are  carried 
by  the  blood  to  the  glands. 

MoRHiD  Anatomy. — Tuberculous  glands  are 
moderately  enlarged  :  one  the  size  of  a  walnut  is 
exceptional.  The  connective  tissue  round  about 
them  is  usually  dense,  and  the  connection  between 


it  and  the  capsule  of  the  gland  closer  than  normal 
[periadenitis).  On  section,  the  surface  of  some 
glands  becomes  markedly  convex,  is  of  pale  pink 
colour  and  softer  than  normal.  Microscopically 
these  glands  show  early  fatty  degeneration  of  the 
giant  and  other  cells.  To  the  naked  eye  caseation, 
in  smaller  or  larger  patches  is  usually  visible,  and 
often  the  whole  gland  right  up  to  the  capsule  is 
converted  into  a  friable,  opaque,  pale-yellow  mass. 
This  often  softens  into  a  thick  white  cream  or  a 
thin  curdy  pus  which  slowly  makes  its  way  to  the 
surface.  Calcareous  granules,  or  considerable  masses 
of  calcified  cheesy  material,  are  not  rare.  Some- 
times the  tissues  round  the  gland  become  infected 
and  a  periadenitic  abscess  results. 

Sympto.ms. — Not  uncommonly  tuberculous  glands 
swell  up  somewhat  acutely  at  the  start  and  then 
shrink,  but  do  not  disappear.  In  the  great  majority 
of  cases,  however,  the  enlargement  begins  insidiously 
and  the  glands  are  discovered  by  accident.  Their 
course  is  very  variable  and  is  much  influenced  by  the 
general  health.  Under  favourable  conditions,  many 
swollen  tuberculous  glands,  even  of  considerable 
size,  subside  and  may  disappear  ;  but  an  intercurrent 
illness  will  often  lead  to  rapid  increase.  For  years 
small,  hard,  discrete  glands  may  stud  one  or  both 
sides  of  a  neck  ;  then,  without  obvious  cause  or  in 
connection  with  some  depression  of  health,  one  or- 
more  glands  enlarge,  soften,  lose  their  outline  owing 
to  tedema  and  infiltration  of  surrounding  tissues,  and 
give  rise  to  pain.  Slowly  the  skin  reddens,  darkens 
and  thins  over  it,  and  finally  the  abscess  bursts, 
leaving  one  or  more  sinuses  surrounded  by  thin  blue 
edges.  After  months  or  years,  during  which  dense 
fibroid  thickening  of  the  surrounding  tissues  occurs, 
and  after  more  or  fewer  temporary  cessations  of  dis- 
charge and  closure  of  the  orifices,  healing  takes 
place  by  a  prominent  red  puckered  and  unsightly 
scar.  (Jnly  one  gland  may  be  affected,  and  it  may 
never  suppurate  ;  or  one  or  both  sides  of  the  neck 
may  be  deformed  by  the  rounded  lobulated  masses. 
They  may  appear  also  in  one  or  both  axillre,  and 
much  more  rarely  in  the  groins.  In  some  cases  the 
tendency  is  towards  caseation  and  drying  ;  in  others 
abscess  after  abscess  forms.  Other  manifestations 
of  tuberculosis  may  be  present  ;  but  a  considerable 
majority  of  cases  of  enlarged  glands  fail  to  produce 
pulmonary  or  general  tuberculosis. 

Diagnosis. — It  is  impossible  in  many  cases  of 
slight  chronic  enlargement  of  the  lymphatic  glands 
to  ascertain  definitely  whether  they  are  due  to 
tubercular  or  some  less  progressive  form  of  infection. 
A  history  and  other  signs  of  tuberculosis,  slow- 
course,  limitation  to  one  region,  tendency  to  soften, 
tendency  to  become  fixed  by  periadenitis,  absence  of 
marked  and  progressive  anaemia,  of  tendency  to 
lethargy,  of  wasting  and  of  fever,  are  all  in  favour 
of  tubercular  infection  as  opposed  to  lymphadenoma. 
A  somewhat  rapid  course,  a  tendency  to  spread 
from  gland  to  gland,  and  from  one  group  to 
others,  considerable  enlargement  of  glands  without 
any  signs  of  softening  or  of  fixation  by  periadenitis, 
marked  anwmia,  possibly  leucocythremia,  tendency 
to  lethargy,  loss  of  flesh,  and  evening  rise  of 
temperature,  are  in  favour  of  lymphadenoma.  But 
the  diagnosis  between  tubercular  infection  and 
lymphadenoma  is  impossible  at  first.  Microscopical 
examination  of  a  removed  gland  is  useful.  Seer 
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A  rapidly  growing  tumour  starting  in  glands, 
spreading  quickly  to  other  glands  but  not  to  other 
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groups,  soon  becoming  fixed  by  infiltration  of 
surrounding  parts,  adhesion  of  individual  glands  to 
each  other  with  rounded  lobulation  of  the  general 
surface  of  the  mass,  signs  of  great  vascularity,  the 
occurrence  of  secondary  growths,  and  rapid  failure 
of  general  health,  point  to  lymphosarcoma. 

Treatment. — In  all  cases  of  chronically  en- 
larged glands,  general  hygienic  treatment  is  of  the 
first  importance.  This  consists  in  residence  as  far 
as  possible  in  the  open  air  and  in  a  dry  climate,  and 
in  the  thorough  ventilation  of  all  rooms  both  by 
day  and  night.  As  a  rule  the  windows  should  be 
always  kept  open,  draughts  being  prevented  by 
sheets  of  perforated  zinc,  lowered  shutters,  or  some 
other  mechanical  contrivance.  Woollen  garments 
should  be  worn  next  the  skin.  All  milk  should  be 
boiled  or  efficiently  sterilised,  and  drinking-water 
filtered  through  porcelain  or  boiled.  When  the 
cervical  glands  are  affected  the  mouth  should  be 
cleansed  twice  daily  with  a  weak  solution  of  forma- 
lin (I  :  500),  boric  acid  (l  :  20),  or  chinosol 
(l:  1200).  In  tubercular  cases,  whether  operated 
upon  or  not,  it  may  be  necessary  to  keep  patients 
under  exceptionally  favourable  circumstances  for 
very  long  periods  in  order  to  overcome  the  tendency 
to  recurrence.  In  many  cases  such  general  treat- 
ment, coupled  with  attention  to  all  possible  primary 
foci,  is  sufficient.  But  when  the  best  hygienic 
■circumstances  procurable  for  a  given  patient  have 
failed  to  check  the  progress  of  the  disease,  removal 
■of  the  affected  glands  and  of  the  neighbouring 
apparently  healthy  glands  for  some  distance  around 
should  not  be  postponed.  The  skin  should  never 
be  allowed  to  redden,  much  less  to  thin  or  burst, 
over  a  gland.  Very  extensive  operations  upon  one 
•or  both  sides  of  the  neck,  in  the  course  of  which 
all  the  great  vessels  and  nerves  come  to  light,  and 
which  last  two  hours  or  even  longer,  are  well  borne, 
and  danger  to  life  is  extremely  slight.  In  a  con- 
siderable majority  of  the  cases  dealt  with  by 
thorough  operation  a  cure  seems  to  be  effected. 
In  many  cases  more  than  one  operation  is  necessary 
to  effect  this  ;  but  every  now  and  again  recurrence 
follows  recurrence,  the  freest  operating  proving  of 
no  avail.  In  all  cases  the  best  hygienic  conditions 
must  be  obtained  and  continued  for  months  or 
years.  It  is  worthy  of  note  that  incisions  placed 
in  or  parallel  to  the  creases  in  the  skin  of  the  neck 
leave  scars  which  are  much  less  prominent  than 
those  of  wounds  in  the  long  axis  of  the  neck  ;  also, 
that  it  is  possible  to  remove  glands  from  a  wide 
area  by  burrowing  from  a  small  incision.  But  in 
proportion  as  access  is  impeded  does  recurrence 
appear  more  probable.  When  sinuses  are  present 
the  incisions  should  be  planned  to  excise  the  sinuses 
themselves,  their  orifices  (including  all  thin  blue 
undermined  skin),  and  the  glands  to  which  they 
lead.  No  operation  is  likely  to  succeed  unless 
attention  is  paid  to  the  last  point.  Often  the 
<:heesy  gland  responsible  for  the  trouble  communi- 
cates by  means  of  a  small  easily  overlooked  hole 
in  the  deep  fascia  with  the  cavity  which  itself  seems 
to  be  the  whole  trouble,  and  to  be  adequately  dealt 
with  by  erasion  ;  or,  again,  sinuses  low  in  the  neck 
may  spring  from  a  suprahyoid  gland.  All  tubercular 
rgranulation-tissue  lining  the  sinus  should  be  re- 
moved ;  and  rapid  healing  is  more  likely  to  occur 
if  fibrous  sinus-walls  and  gland-capsules  are  dis- 
sected out.  When  for  any  reason  tuberculous  tissue 
cannot  be  cut  out,  the  sharp  spoon  must  be  used 
freely,  and  phenol  should  be  applied  freely  to  the 


infected  tissues  left  by  the  spoon.  In  such  cases 
plugging  the  wound  with  iodoform  gaui;e  is  the  best 
mode  of  dressing.  During  operations  such  as  these 
disfiguring  scars,  the  result  of  Nature's  cures,  can 
often  be  excised  and  replaced  by  fine  lines. 

3.  Pigmentation.— Lymphatic  glands  (e.g. 
bronchial)  may  become  black  from  deposit  of  dark 
particles  (see  Pneumoconioses).  Blood-pigment 
is  deposited  in  them  from  all  serious  contusions, 
the  granules  often  lining  the  lymph-path.  After 
tattooing  some  of  the  pigments  used  may  be  found 
in  the  nearest  glands. 

4.  Fatty  metamorphosis.  —  According  to 
Stiles  and  some  other  observers  many  glands  in  the 
axilla  become  changed  under  ordinary  conditions  to 
masses  of  fat  having  the  capsule  and  shape  of  a 
gland  with  blood-vessels  entering  at  the  hilum. 
Under  various  stimuli,  e.g.  cancer  mamma;,  the  fat 
goes  and  the  ordinary  structure  of  a  lymph-gland 
reappears. 

5.  Amyloid  disease. — This  is  occasionally  met 
with  in  lymph-glands,  rendering  them  pale,  homo- 
geneous, waxy,  and  translucent.  They  may  be  of 
normal  size  and  firm,  or  enlarged  and  softer.  Such 
glands  sometimes  press  on  structures  in  the  portal 
fissure. 

6.  Varicose  lymphatic  glands  (Manson). — 
These  are  seen  chiefly  in  the  groin  as  a  result  of 
obstruction  of  the  thoracic  duct.    See  Filariasis. 

7.  New  growths. — Occasionally  a  single  gland 
enlarges  without  marked  change  of  structure.  There 
are  no  signs  of  inflammation ;  no  other  glands 
become  affected,  and  no  general  symptoms  are  pro- 
duced. Such  a  swelling  is  sometimes  called  a 
lymphoma.  In  acute  cases  of  lymphadeuoiiia  and 
leucocytJuemia  the  glands  may  enlarge  rapidly, 
retaining  the  lymphoid  structure.  Many  glands 
may  be  affected,  and  many  groups  may  be  involved. 
Sarcomata  of  all  kinds,  including  melanotic,  are 
said  to  have  arisen  in  lymphatic  glands.  They 
pursue  their  ordinary  course  but  tend  to  infect  the 
lymphatic  glands  nearest  to  those  in  which  the 
growth  started.  Sarcomata  as  a  rule  do  not  pro- 
duce secondary  glandular  growths,  but  sarcomata  of 
the  testis,  fascia  lata  and  tonsil  are  marked  excep- 
tions to  this  rule.  All  cancers  tend  to  produce 
secondary  glandular  growths  before  spreading  by 
the  blood-stream.  Glands  so  infected  are  generally 
very  hard  and  fixed  ;  but  when  secondary  to  epi- 
theliomata  they  not  uncommonly  soften,  and  cavities 
form  containing  a  fluid  like  pus  in  which  the 
microscope  shows  plenty  of  deformed  and  obviously 
multiplying  epithelial  cells. 

Treatment. — The  only  treatment  is  removal. 
The  advisability  of  this  will  depend  upon  the  extent 
of  the  disease  and  other  considerations. 

Stanley  Bovi>. 

LYMPHATIC  VESSELS,  Diseases  of. —As 

it  is  impossible  to  dissociate  the  diseases  of  the 
primary  lymph-spaces  and  of  the  smallest  lymph- 
channels  from  those  of  the  connective  tissue  (e.g. 
erysipelas,  cellulitis)  in  which  they  lie,  only  the 
diseases  of  the  larger  lymphatic  vessels,  with  dis- 
tinct walls,  will  here  be  considered.  For  Injuries 
and  Diseases  of  the  Thoracic  Duct  see  Thoracic 
Duct. 

I.  Acute  Inflammation. — Acute  Lymphan- 
gitis.— The  manifestations  of  inflammation  are  seen 
much  less  frequently  in  the  lymphatic  vessels  than 
in  the  glands  ;  owing  to  the  inability  of  particulate 
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irritants  to  excite  inflammation  until  they  come  to 
rest,  and  to  the  much  greater  frequency  with 
which  they  are  deposited  in  the  labyrinth  of  the 
lymphatic  glands,  than  in  the  relatively  straight 
channels  of  the  vessels. 

.Etiology. — In  the  enormous  majority  of  cases 
lymphangitis  arises  in  connection  with  some 
obvious  focus  of  infection — a  wound  or  ulcer,  an 
abscess  (open  or  closed),  or  a  patch  of  erysipelas  — 
whence  micro-organisms  (usually  pyococci,  see 
Abscess  ;  and  Pyogenic  Bacteria)  have  entered 
the  lymph-channels.  Arrested  by  some  more  or 
less  accidental  circumstances,  they  soon  excite 
irritation  and  thrombosis.  Rarely,  the  source  of 
absorption  is  not  evident  ;  it  may  have  been  a  mere 
unnoticed  prick,  without  any  subsequent  local 
reaction.  This  is  specially  seen  in  dissecting  and 
post-inortcin  rooms.  The  pathogeny  of  the  lymph- 
angitis and  cellulitis  which  precede  the  develop- 
ment of  tropical  elephantiasis  is  not  yet  certain.  In 
some  cases,  after  subsidence  of  the  inflammation, 
an  indurated  patch  has  remained  in  which  a  living 
adult  female  filaria  has  been  found  ;  but  the  subsi- 
dence of  the  inflammation  may  be  held  to  show  that 
the  filaria  alone  did  not  excite  it.  Lymph-stasis  seems 
to  predispose  to  lymphangitis  ;  the  writer  has  seen  six 
attacks  of  lymphangitis  of  a  slightly  swollen  arm 
occur  within  a  few  months  of  a  thorough  clearing 
out  of  the  axilla  for  cancer.  The  filaria  may  cause 
lymph-stasis,  and  thus  facilitate  ordinary  infection. 
Lymphangitis  by  extension  from  inflamed  surround- 
ing tissues  doubtless  occurs,  but  is  not  recognis- 
able clinically. 

Symptoms. — At  first  pain  and  tenderness  are 
complained  of  along  the  course  of  the  aftected  lym- 
phatics ;  soon  a  broader  or  narrower  red  streak 
appears,  or  there  may  be  several  such  streaks, 
indicating  the  line  or  lines  of  the  inflamed  vessels. 
These  streaks  do  not  necessarily  begin  at  the  point 
of  infection.  They  are  red,  raised,  firm,  tender, 
and  irregular  in  outline  ;  and  are  due  to  perilym- 
phatic hyperemia  and  exudation.  The  glands  to 
which  they  lead  are  inflamed. 

The  temperature  rises  sharply  at  the  outset,  and 
a  rigor  is  not  uncommon.  The  fever  usually  sub- 
sides in  three  or  four  days,  but  some  cases  run  a 
prolonged  course  and,  exceptionally,  suppuration 
may  occur  at  one  or  more  points  along  the  track  of 
the  lymphatics. 

The  deep  lymphatics  are  probably  as  liable  as  the 
superficial  to  inflammation,  but  the  trouble  cannot 
be  certainly  diagnosed  from  pain,  tenderness,  fever 
and  swollen  glands — the  only  symptoms.  See 
Cellulitis. 

•  Treatment. — (i)  Whenever  possible,  the  source 
of  absorption  should  be  disinfected  with  phenol. 
Thorough  drainage  should  be  secured,  and  suitable 
local  treatment  adopted.  (2)  General  and  local  rest 
with  elevation  of  the  affected  part  must  be  obtained. 
(3)  Hot  antiseptic  fomentations  should  be  applied. 
Painting  the  streaks  with  glycerin  and  belladonna 
may  be  beneficial.  Some  surgeons  prefer  ice  to 
fomentations.  Abscesses  must  be  opened  early. 
Should  chronic  cedema  or  thickening  of  tissues  re- 
main, douching,  massage  and  liandaging  are  the 
appropriate  remedies,  though  too  often  unsuccessful. 

2.  Chronic  Lymphangitis. 

A  chronic  lymphangitis  obliterans  is  described  as 
playing  an  important  part  in  cases  of  lymphcedema 
and  elephantiasis  of  unknown  retiology  arising  in 
the  temperate  zone. 


Syphilitic  lymphangitis  is  of  little  importance. 
It  is  best  known  and  typified  by  the  thick  cord  of 
the  dorsal  lymphatics,  not  uncommonly  felt  above  a 
hard  chancre  on  the  penis. 

7 iibei-iular  lymphangitis  of  subcutaneous  vessels 
is  somewhat  rare.  Slowly,  during  months,  small 
lentil-like  nodules  form  in  the  course  of  the  lym- 
phatics above  some  tubercular  ulcer — obviously  at 
points  where  the  bacilli,  taken  up  from  the  primary 
lesion,  become  arrested.  At  first  these  nodules 
cause  no  general  symptoms  and  no  local  trouble. 
Gradually  increasing,  they  infiltrate  the  surrounding 
tissues  and  skin,  soften,  burst  and  leave  a  tuber- 
cular ulcer.  Early  in  the  case  the  glands  to  which 
the  lymphatics  lead  will  be  found  enlarged. 

Treatment. — Syphilitic  ly}jipJiangitis  needs  no 
special  treatment.  In  tubercular  lymphangitis  the 
primary  focus  must  be  excised  or  otherwise  suitably 
treated.  The  enlarged  glands  and  all  subcutaneous 
nodules  must  be  removed.  As  these  may  continue 
to  develop  for  weeks  after  removal  of  the  primary 
focus,  the  patient  requires  watching  for  some  time. 
Suitable  general  treatment  is  indicated. 

3-  Dilatation  of  Lymphatic  Vessels. — 
Synon.  :  Lymphangiectasis  ;  Lymphangioma. 

i^iTlOLOGY.  —  I.  A  lymphatic  vessel  having  more 
than  usual  to  carry  dilates.  This  frequently  happens, 
especially  in  acute  inflammations.  Lassar  showed 
that  no  swelling  of  a  dog's  foot  occurred  after 
dipping  in  hot  water,  until  the  main  lymphatics 
were  delivering  more  than  eight  times  the  normal 
quantity.  Such  dilatation  causes  no  characteristic 
signs,  and  recovery  is  as  a  rule  complete.  2.  The 
usual  cause  of  dilatation  is  obstruction,  but  so  free 
is  the  intercommunication  of  the  lymphatic  vessels 
and  of  the  lymph-spaces  in  the  tissues  that  the  ob- 
struction must  be  very  extensive,  or  affect  trunks  of 
the  first  magnitude,  to  produce  any  marked  effect. 
The  best  examples  of  lymphatic  varix  are  seen  in 
lymph-scrotum  and  other  results  of  filariasis  [sec 
Filariasis).  Often  in  the  scrotum,  more  rarely  in 
the  leg,  small  vesicles,  scattered  or  thickly  set,  occur, 
consisting  of  fluid  and  raised  epidermis  ;  these  are 
varicose  lymphatics.  When  pricked  or  ruptured 
many  ounces  of  chyle  or  lymph  may  escape  {lymphor- 
rhagia),  the  flow  lasting  hours,  or  even  days,  and 
tending  to  exhaust  the  patient.  From  such  fistul?e 
knd  slighter  abrasions  it  is  probable  that  ordinary  in- 
fections start  and  induce  the  attacks  of  lymphangitis 
and  cellulitis,  which  seem  to  convert  the  '  lymph- 
scrotum,'  or  merely  oedematous  leg,  into  a  solid 
elephantoid  mass.  But  if  we  may  judge  from  some 
of  the  elephantoid  legs  which  develop  in  this  country, 
inflammatory  attacks  do  not  seem  essential  to  this 
change,  though  they  doubtless  quicken  the  thicken- 
ing of  the  tissues,  and  produce  the  most  extreme 
degrees  of  induration.  In  elephantoid  limbs,  such 
as  occur  in  this  country,  the  inner  coats  of  both 
arteries  and  veins  are  much  thickened  and  the 
lumina  diminished  ;  many  of  the  lymphatic  trunks 
are  obliterated.  The  smaller  lymphatics  and  lymph- 
spaces  are  of  course  dilated. 

In  spite  of  the  frequency  and  freedom  with  which 
glands  are  removed  for  tubercular  and  malignant 
disease,  it  is  unusual  to  see  oedema  result :  probably 
because  a  collateral  circulation  was  opened  up  gra- 
dually as  the  glands,  subsequently  removed,  became 
blocked.  When  oedema  does  occur,  it  is  difficult  to 
eliminate  venous  thrombosis.  Removal  of  the 
femoral  glands,  and  especially  of  the  gland  and 
tissue  in  the  crural  canal,  has  seemed  to  the  writer 
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very  liable  to  produce  lymph-oedema.  In  such  cases 
varicose  lymphatics  are  rarely  seen.  Collections  of 
lymph  may  form  at  points  where  the  subcutaneous 
tissue  is  loose,  e.g.  over  the  olecranon  process, 
accompanied  by  many  of  the  signs  of  inflammation  ; 
but  an  incision  evacuates  only  an  orange  fluid,  and 
a  lymph-fistula  may  be  established.  The  connective 
tissue  of  a  part  which  is  the  seat  of  lymph-oedema 
hypertrophies  slowly,  and  the  epithelium  thickens 
and  becomes  coarse. 

The  obstruction  caused  by  even  the  most  extensive 
tubercular  affection  and  caseation  of  the  glands  of  a 
part  seems  never  to  cause  lymph-oedema.  In  ma- 
lignant disease  cedema,  e.g.  of  the  arm  in  cancer 
of  the  breast,  is  common,  but  compression  of  the 
axillary  vein  is  probably  always  the  chief  factor  in 
its  causation.  The  effect  of  plugging  the  glands 
and  the  lymphatics  of  the  skin  and  subcutaneous 
tissue  with  cancer-cells  must,  however,  be  consider- 
able, in  proportion  as  the  obstruction  is  widespread. 

In  certain  congenital  affections,  of  which  macro- 
glossia  and  macrocheilia  are  the  best  known,  the 
part  affected  is  enlarged,  and  its  connective  tissue  is 
increased.  Dilated  lymphatics  may  be  visible  to 
the  naked  eye.  In  macroglossia  the  surface  of  the 
tongue  is  coarse  and  warty  from  enlarged  papilla?  : 
microscopical  examination  will  show  them  to  be 
occupied  largely  by  dilated  lymphatics.  Proof  of 
physical  obstruction  to  the  return  of  lymph  in  these 
cases  is  usually  lacking.  By  some  pathologists  these 
and  similar  formations  are  regarded  as  tumours — 
cavernous  lympIia)igioiiiata.  In  more  than  one 
instance  macroglossia  has  been  associated  with 
cystic  hygroma  of  the  neck.  See  Cystic  Lym- 
phangioma. 

There  are  also  recorded  a  few  cases  resembling 
diffuse  hypertrophy  or  excessive  development  of  the 
subcutaneous  tissue,  always  congenital,  but  some- 
times growing  faster  than  the  rest  of  the  limb. 
On  removing  the  mass,  numerous  small  openings 
have  been  visible  in  the  fat,  and  under  the  micro- 
scope the  structure  of  a  cavernous  lymphangioma 
has  been  revealed.  These  '  tumours  '  are  vague  in 
outline,  are  not  compressible,  like  nrevi,  and  show 
none  of  the  bluish  or  purplish  tint  of  hccmangiomata  ; 
they  closely  resemble  diffuse  lipomata. 

Treatment. — In  the  slighter  forms,  elevation, 
massage,  and  bandaging  are  the  remedies  ;  in  the 
more  severe,  excision  of  parts,  with  careful  suture  both 
of  the  deep  tissues  and  of  the  skin  to  prevent  leakage 
and  promote  union,  thus  avoiding  a  subsequent 
fistula.  Asepsis  is  most  important,  as  there  is  a 
predisposition  to  infection.  In  the  most  severe 
cases  removal  of  the  part  may  be  necessary  to  rid 
the  patient  of  an  encumbrance. 

For  the  treatment  of  cystic  hygromata  see  Cy'STIc 
Lymphangiomata.  Stanley  Boyd. 

LYMPHOCYTES.— ^ft;  Blood,  Morbid  Condi- 
tions of. 

LYMPHOCYTH^EMIA.— &«Leucocyth.t;mia. 
LYMPHOMA. — See  Lymphadenoma. 

LYMPHORRHAGIA     or  LYMPHORRHCEA 

(lyiiip/ia,  lymph,  from  vvfirpri,  water;  and  piyvvixi, 
I  burst  forth,  or  pe'co,  I  flow). 

Definition. — These  terms  literally  signify  a 
flow  of  lymph,  but  they  are  used  to  indicate  an 
abnormal  discharge  from  any  part  of  the  absorbent 
system,  whether  it  be  of  lymph  or  of  chyle. 


^Etiology  and  Pathology. — Lymphorrhagia 
may  be  due  to  a  wound  affecting  either  the  thoracic 
duct,  the  larger  lymphatic  trunks,  or  the  glands.  A 
discharge  of  lymph  has  in  rare  instances  followed 
even  a  slight  wound,  particularly  in  the  neighbour- 
hood of  joints,  and  this  has  been  attributed  to  a 
constitutional  defect — a  lyiiiphorrhagic  diathesis, 
corresponding  to  the  hsemorrhagic  diathesis.  Idio- 
pathic lymphorrhcea  is  almost  always  the  result  of 
dilatation  of  one  or  more  vessels,  which  ultimately 
rupture.  They  are  often  greatly  distended  before 
they  give  way.    See  Filariasis. 

Symptoms  and  Effects. — Should  an  escape 
of  lymph  take  place  upon  any  part  of  the  surface  of 
the  body,  it  differs  inuch  in  its  quantity  and  cha- 
racters in  different  cases.  It  may  be  less  than  an 
ounce,  or  amount  to  five  and  even  ten  pounds 
within  the  twenty-four  hours  ;  while  in  the  same 
case  its  quantity  is  liable  to  variation  from  time  to 
time,  and  the  flow  has  even  been  known  to  assume 
a  periodic  character,  increasing  during  the  period  of 
digestion.  In  traumatic  cases  the  discharge  either 
presents  the  ordinary  appearance  of  lymph,  being 
clear  and  limpid,  or  it  is  mixed  more  or  less  with 
blood  or  with  inflammatory  products.  When  rup- 
ture takes  place  spontaneously  after  dilatation  of 
the  vessels,  the  fluid  is  more  like  chyle,  being  more 
or  less  milky  and  white,  from  the  presence  of 
particles  of  fat,  but  its  characters  are  liable  to  alter 
from  time  to  time.  It  contains  a  variable  quantity 
of  fibrinogenous  elements,  and  is  proportionately 
disposed  to  coagulate  spontaneously.  Internal 
lymphorrhagia  is  attended  with  different  results. 
In  the  case  of  the  intestines  and  urinary  organs  the 
fluid  is  discharged  with  the  fasces  and  urine  respec- 
tively, in  the  former  case  being  supposed  to  give 
rise  to  fatty  stools,  and  in  the  latter  to  chyluria. 
Bradley  attributed  some  cases  of  effusion  into  serous 
cavities,  such  as  certain  forms  of  hydrocele,  hydro- 
cephalus, pleuritic  effusion,  and  ascites,  to  a  lymphor- 
rhagia into  the  respective  cavities  ;  and  the  writer 
and  other  observers  have  met  with  cases  of  ascites 
which  seemed  to  support  this  view.  Fatal  peri- 
tonitis has  resulted  from  the  entrance  of  chyle  into 
the  peritoneum,  owing  to  the  rupture  of  a  dilated 
receptaculum  chyli.  The  escape  of  lymph  or  chyle 
out  of  the  system  tends  to  affect  the  general 
health,  and,  if  it  is  in  large  amount,  this  is 
likely  to  lead  to  marked  emaciation,  debility,  and 
anaemia. 

Treatment.  -  In  external  lymphorrhagia  all  that 
can  be  done  is  to  check  the  flow  of  lymph  by  pres- 
sure of  bandages  and  the  application  of  astringents. 
In  cases  where  it  takes  place  into  internal  passages, 
tincture  of  perchloride  of  iron  in  full  doses  may  be 
of  service. 

Frederick  T.  Roberts. 

LYPEMANIA  (Xvirr),  grief;  and  fiavia,  mad- 
ness).— The  name  applied  by  Esquirol  to  the  form 
of  insanity  characterised  by  mental  depression, 
usually  called  melancholy.    See  Melancholia. 

LYSIS  (Kiia,  I  dissolve). — This  word  is  now 
generally  applied  to  the  gradual  decline  of  fever. 
See  Fever. 

LYSSOPHOBIA  (\vaaa,  madness;  ip6l3os,  fear). 
A  term  applied  to  a  combination  of  symptoms  pre- 
senting superficial  resemblance  to  hydrophobia. 
See  Hydrophobia. 
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MACROCHEILIA  {naKpds,  great  ;  and  Xf'^»^> 
the  lip). — A  cdiidition,  usually  congenital,  in  which 
the  lips  are  hypertrophied. 

MACROCYTE  {iJ.aKp6s,  great  ;  and  kvtos,  a 
hollow). — A  form  of  large  red  blood-corpuscles  met 
with  in  some  kinds  of  an;"emia.  Si'e  Blood, 
Morl)id  Conditions  of. 

MACRODACTYLIA  {fxaKp6s,  great  ;  and 
SaKTuKos,  a  finger).  —  Hypertrophy  of  one  or  more 
fingers,  either  congenital  or  developing  in  child- 
hood. 

MACROGLOSSIA  (;uo/cp(is,  great  ;  and  yXciaaa, 
the  tongue). — Fr.  Macroglossie  ;  Ger.  Ztingciivor- 
fall. 

The  term  '  macroglossia  '  is  applied  to  an 
enlargement  of  the  tongue,  which  sometimes  goes 
to  the  e.xtent  of  protrusion  of  the  organ  from  the 
mouth.  This  affection  seems  to  depend  on  dilata- 
tion of  the  lymphatics,  with  lymph-stasis,  leading 
to  hyperplasia  of  the  connective  and  lymphoid 
tissues.  It  is  sometimes  associated  with  idiocy  or 
imiiecility.  The  cause  of  the  lymphangiectasis, 
which  is  probably  the  fundamental  condition,  is 
undecided.    See  aho  Tongue,  Diseases  of. 

MACROSOM  ATIA(^aifp(l!r,  great  ;  and  (xi^a,  the 
body).  -I^"r.  i\fai-i-oioiiia/ie ;  Ger.  Rieseiiuntchs. — 
A  condition  in  which  the  whole  body  becomes 
enlarged    in    a   monstrous   degree.    See  MYrHR- 

TROPHY. 

MACROSTOMIA  (,uaffOi,  great  ;  and  n-rii^a, 
the  mouth). — A  congenital  enlargement  of  the 
mouth,  due  to  imperfect  closure  of  the  mandibular 
fissure  upon  one  or  Ijoth  sides.  It  is  a  rare  deformity, 
and  is  generally  accompanied  by  malformation  of 
the  auricle,  by  an  accessory  tragus,  or  by  a  mandi- 
bular tubercle.  E.Kcessive  closure  of  the  mandibular 
fissures  may  also  occur,  leading  to  microsloina. 

MACUL/E  [macula,  a  spot  or  stain).— Synon.  : 
Fr.  j\/aeii!es  ;  Ger.  Flecke. 

Macukv  are  spots  or  small  stained  areas  due  to 
localised  pigmentation,  hemorrhage,  or  inflamma- 
tory exudation,  in  or  beneath  the  skin.  Sunburn, 
freckles,  bronzed  and  melasmic  spots,  and  the 
stains  left  on  the  skin  after  the  dispersion  of 
certain  cutaneous  eruptions,  such  as  psoriasis,  acne, 
lichen  planus,  syphilis,  and  leprosy,  are  examples 
of  macule. 

MADEIRA,  North  Atlantic  Ocean.— Moist, 
niild,  e(|ualjle  climate  ;  absence  of  dust  ;  well 
protected.  —  Mean  temperature  61°  F.  See 
Climate,  Treatment  of  Disease  by. 

MADNESS.— .Vtv  Insanity. 

MADURA-FOOT.— A  synonym  for  fungus-foot 
of  India.    See  Mycetoma. 

MAGNETISM,  ANIMAL.— This  name  was 
formerly  ap|.)lied  tu  an  imaginary  new  force  or 
principle,  supposed  to  be  akin  to  magnetism,  and 
to  be  in  operation  when  individuals  were  '  mes- 
merised.'   This  hypothetical  new  force  was  thought 


to  be  called  into  play  by  the  mesmeriser  ;  and  it 
was  deemed  to  be  by  virtue  of  its  influence  that  the 
will,  thoughts,  and  actions  of  the  '  medium,'  or 
person  mesmerised  are  capable  of  being  modified 
in  the  so-called  mesmeric  trance  or  sleep.  This 
view  as  to  the  nature  of  the  causal  conditions  is- 
now  regarded  as  altogether  erroneous  and  devoid  of 
all  foundation  in  fact,  although  certain  remarkable 
effects  may  unquestionably  be  produced  on  many 
persons  (by  so  called  'mesmeric  passes,'  by 
concentration  of  attention  associated  with  some 
strain  of  ocular  muscles,  by  attention  to  a  series  of 
weak  monotonous  sensations,  or  other  related 
means),  owing  to  the  induction  in  such  persons, 
under  physiological  conditions,  of  some  at  present 
imperfectly  understood  state  or  modification  of 
cerebral  activity  [see  Mesmerism).  This  state  is 
now  generally  spoken  of  as  the  '  hypnotic  condi- 
tion,' 'hypnotic  sleep,'  or  'hypnotism';  or  more 
rarely  as  '  induced  somnambulism.'  On  the  other 
hand,  when  such  a  state  is  induced,  as  a  therapeutic 
means  or  agency,  it  has  been  spoken  of  as 
'  Braidism  '  {see  fjRAlDiSM). 

II.  Charlton  Bastian. 

MALACOSTEON  (/iaXa/cds,  soft  ;  and  otr-riov,  a 
bone). — See  Mollities  Ossium. 

MALAGA,  in  South  of  Spain.— Dry,  mild, 
bracing,  equable  climate.  Mean  temperature  in 
winter,  55°  F.  Winds:  N.W.  {Terral),  dry  and 
dusty ;  E.  (Levaii/e),  cold  and  damp.  Drainage 
and  accommodation  defective.  See  Climate, 
Treatment  of  Disease  by. 

MALAISE  (Fr.)—SYNON.  :  Indisposition;  Ger. 
Mishefiiideu. — During  the  onset  of  acute  fevers,  in 
the  course  of  mild  digestive  disturbances,  and  in 
other  conditions,  the  patient  complains  of  a  vague 
ill-definable  feeling  of  illness,  accompanied  Ijy 
languor  and  listlessness.  This  condition  is  known 
as  Alalaise. 

MALARIAL  DISEASE  (Ital.  mala  aria,  bad 
air)  :  comprising  Malarial  Fever  and  Mala- 
rial Cachexia. — Synon.  :  Malaria;  Paludism, 
Marsh  -  Fever,  Jungle  -  P'ever,  Periodic  P'ever, 
Paroxysmal  Fever. 

Definition. — A  disease  caused  fiy  unicellular 
parasites  of  the  red  blood-corpuscles. 

Varieties:  (i)  Intermittent  Fever  or  Ague, 
comprising  Quartan  Fever  and  Mild  Tertian  Fever  ; 
and  (2)  Remittent  or  ^Estivo-Aulumnal  Fever. 

Summary. — The  malady  is  characterised  at  the 
onset  by  a  specific  rhythmical  fever  ;  by  destruction 
of  red  corpuscles  ;  and  by  deposition  of  altered 
hamioglol)in  in  certain  tissues.  Later  there  is  a 
tendency  to  frequent  relapses ;  and  to  the  esta- 
blishment of  a  specific  cachexia,  of  which  the 
principal  symptoms  are  melanosis,  anremia,  and 
enlargement  of  the  spleen. 

The  parasites  are  of  at  least  three  species,  and 
belong  to  a  group  of  Protozoa,  of  which  other 
species  are  found  in  many  vertebrates.  They  occupy 
and  destroy  the  red  corpuscles  ;  convert  the  hfemo- 
globin  into  melanin  ;  multiply  indefinitely  in  the 
blood  by  simultaneous  sporulalion,  which  occurs 
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at  regular  periods  of  one,  two,  or  three  days 
(according  to  the  species)  ;  produce  rhythmical 
accessions  of  fever  by  the  liberation  of  a  toxin  at 
the  moment  of  sporulation  ;  and  sometimes  con- 
tinue to  infect  the  patient  for  years.  On  ingestion 
by  gnats  of  the  genus  Anopheles  they  undergo 
further  development  in  the  insects  ;  from  these  their 
spores  may  pass  through  the  salivary  duct  into 
healthy  human  beings. 

Quinine  is  a  specific  remedy  at  certain  stages  of 
the  disease. 

History. — The  ancients  were  able  to  distinguish 
the  rhythmical  fevers,  and  to  recognise  their  various 
types  and  their  connection  with  the  presence  of 
stagnant  water.  Early  in  the  eighteenth  century 
Lancisi  further  emphasised  this  connection,  and 
appears  even  to  have  suspected  gnats  of  being 
associated  with  the  disease.  About  the  same  time 
the  discovery  that  cinchona  bark  cures  the  rhythmi- 
cal fevers  enabled  physicians  clearly  to  demonstrate 
the  difference  between  these  and  fevers  of  other 
types  ;  and  in  1753  Torti,  assisted  by  this  discovery, 
first  established  with  accuracy  the  symptomatology 
of  the  malarial  fevers.  Nearly  a  century  later 
Meckel  laid  the  foundations  of  our  knowledge  of 
the  pathological  anatomy  by  his  discovery  of  minute 
black  granules,  called  tnelanin  or  malarial  pig- 
ment, in  the  blood  and  spleen — a  discovery  con- 
firmed later  by  Virchow,  Heschl,  and  Frerichs. 
In  1854  Planer  suggested,  and  in  1874  Arnstein 
showed,  that  the  melanin  originates  in  the  blood 
and  is  afterwards  deposited  in  the  spleen  and  other 
tissues  ;  thus  reversing  the  theory  formerly  held. 

In  1880  Laveran  recognised  that  the  melanin  is 
produced  within  unicellular  parasites,  which  occupy 
the  corpuscles  and  convert  their  h?smoglobin  into 
this  substance  ;  and  described  all  the  various  forms 
imder  which  the  parasites  are  found  in  human 
beings.  In  1885  and  subsequently,  Golgi  esta- 
blished the  facts  that  the  organisms  multiply  by 
simultaneous  sporulation  ;  that  the  accessions  of 
fever  occur  at  the  moment  of  sporulation  ;  and  that 
different  types  of  fever  are  associated  with  dif- 
ferent varieties  of  parasites.  These  observations 
were  confirmed  by  Marchiafava  and  Celli  and 
Canalis,  who  also  made  a  careful  study  of  the 
parasite  of  remittent  fever  ;  while  a  number  of  other 
observers  repeated  and  amplified  all  these  dis- 
coveries in  many  parts  of  the  world.  The  structure 
of  the  parasites  was  carefully  studied,  and  similar 
organisms  were  found  in  various  lower  animals. 
Gerhardt  (1880),  followed  by  many  others,  pro- 
duced infection  in  healthy  persons  by  injection  of 
blood  from  diseased  subjects  ;  and  many  observers, 
especially  Laveran,  Kelsch  and  Kiener  and  Big- 
nami,  carefully  examined  the  pathological  anatomy. 

In  1883  King  elaborated  a  theory  that  malarial 
disease  is  communicated  by  the  bites  of  gnats. 
In  the  following  year  Laveran  briefly  enunciated  a 
similar  hypothesis.  In  1894  Manson  propounded 
the  induction  that  certain  forms  of  the  parasites 
(gametocytes)  are  destined  for  further  develop- 
ment in  gnats  ;  and  the  gnat-theory  was  also  ac- 
cepted by  Koch,  Bignami,  and  others,  on  various 
grounds.  In  1897  MacCallum  proved  the  sexual 
nature  of  the  gametocytes.  In  1897  and  1898  the 
writer,  following  Laveran's  and  Manson's  induc- 
tions, ascertained  the  life-history  of  this  group  of 
organisms  in  gnats,  found  the  mode  of  infection  by 
inoculating  a  number  of  healthy  birds  by  the  bite 
of  infected  gnats,  detected  two  hosts  of  the  parasite 


of  remittent  fever  in  India,  and  studied  the  habits 
of  the  insects  there.  These  observations  were 
almost  immediately  confirmed  and  amplified  by  Koch 
and  Daniels.  Bignami,  Grassi  and  Bastianelli  found 
the  parasites  in  various  species  of  anopheles  in  Italy, 
and  claimed  to  have  succeeded  in  infecting  men. 
Subsequently  Koch,  Daniels,  the  writer,  and  other 
observers  found  the  alternative  hosts,  and  studied 
their  habits  in  relation  to  malaria,  and  the  modes 
of  prevention,  in  various  parts  of  the  world. 
Daniels  and  Koch  have  also  noted  the  great  pre- 
valence of  the  disease  among  native  children  in  the 
tropics,  and  they,  Celli,  and  others  have  studied 
the  subject  of  immunity.  Manson  has  infected 
healthy  persons  in  London  by  means  of  gnats  brought 
from  Italy,  and  has  proved  experimentally  that  it  is 
possible  to  remain  free  from  the  disease  by  living  in 
a  mosquito-proof  dwelling. 

Epidemiology.  —  i.  Distribiction.  — Malarial 
Disease  is  essentially  a  malady  of  warm  climates. 
If  it  occurs  in  temperate  climates,  the  season  of 
fresh  infections  is  the  summer  or  the  autumn.  As 
a  rule  its  prevalence  increases  the  nearer  we 
approach  to  the  equator.  Broadly  speaking,  it 
exists  in  almost  all  warm  countries  ;  though,  every- 
where, some  areas  are  nuich  more  malarious  than 
others,  this  law  often  applying  even  to  localities  a 
few  miles  apart.  Tropical  Africa,  India,  the  Indian 
Archipelago,  Southern  China,  Central  America, 
and  the  shores  of  the  Mediterranean  may  be  cited 
as  being  the  most  generally  malarious  regions.  But 
the  disease  exists  to  a  small  extent  much  farther 
north.  For  example,  it  was  formerly  present  in 
Scotland,  and  still  occurs  in  Holland.  Strict 
investigation  is  now  showing  it  to  abound  among 
indigenous  populations  which  were  formerly  thought 
to  V>e  comparatively  exempt  ;  and,  in  fact,  the 
physician  may  expect  to  meet  it  wherever  'the  local 
conditions  are  favourable.  The  total  amount  of 
sickness  and  mortality  due  to  it  cannot  be  exactly 
computed,  but  must  be  enormous. 

Malarial  Disease  is  essentially  also  an  endemic 
disease  :  it  adheres  to  certain  localities.  At  the 
same  time  it  is  apt  to  increase  and  diminish  both  in 
prevalence  and  severity  within  an  endemic  area  ; 
and  also  to  travel  slowly  beyond  endemic  areas 
into  others  where  it  was  formerly  little  known. 

2.  Condilions. — Warmth,  stagnant  surface-water, 
rank  vegetation,  poor  dwellings,  and  the  proximity 
of  many  infected  persons,  are  the  conditions  under 
which  infection  is  most  likely  to  occur.  F'rom 
these  it  follows  that  level  or  depressed  ground, 
unabsorbent  soil,  rains,  forests,  marshes,  and  native 
villages  are  particularly  favourable  to  the  disease. 
These  conditions  may  be  general,  as  on  the  coasts 
of  Africa  ;  or  local,  as  in  mountain  valleys,  oases 
in  the  desert,  or  villages  in  the  hollows  of  open 
savannahs.  In  the  latter  cases,  the  slopes  of  the 
hills,  the  desert,  or  the  savannahs  themselves  may 
be  comparatively  healthy.  On  the  other  hand,  cold, 
dry  soil  and  atmosphere,  altitude,  steep  surface, 
open  country,  well-built  houses  and  cities,  and  a 
healthy  population  are  opposed  to  the  disease  ; 
while  well-contained  lakes  and  rivers,  and  cultivated 
vegetation  are  not  particularly  favourable  to  it.  It 
must  be  added,  however,  that  many  localities  where 
all  malarious  conditions  seem  to  exist  are  singularly 
free  from  the  disease. 

3.  Mode  of  dissemination. — Conclusive  micro- 
scopical and  experimental  researches  demonstrate 
that  the  parasites   complete   the  cycle  of  their 


MALARIAL  DISEASE 


949 


existence  in  gnats  of  the  genus  Anopheles,  which 
carry  them  from  diseased  to  healthy  persons  ;  and 
that  the  habits  of  the  insects — their  prevalence  in 
warm  countries,  their  tendency  to  breed  in  surface- 
pools  of  water,  and  their  predilection  for  rank 
vegetation — go  far  to  explain  the  phenomena  which 
were  formerly  attributed  (without  any  strict,  much 
less  experimental,  evidence)  to  a  telluric  influence. 

Gnats,  or  as  they  are  called  in  the  tropics  mos- 
quitoes, belong  to  a  family  of  dipterous  insects 
named  CulicidK — a  family  which  contains  about 
12  genera  and  250  species.  The  lanuc  and  pttp,e 
are  aquatic.  The  adults  possess  a  suctorial  proboscis 
and  scaled  wings.  The  commonest  genera  are 
Cule.x  and  Anopheles.  In  the  former  the  female 
has  short  palpi,  in  the  latter  long  palpi.  According 
to  many  observers  there  are  other  differences 
between  these  genera,  which,  though  they  may 
not  always  hold  good,  are  generally  very  useful  to 
the  ohiserver.  Thus  the  larva;  of  Citlex  have  a  long 
breathing-tube  at  the  tail,  by  which  they  hang 
suspended,  head  downward,  from  the  surface  of  the 
water  ;  while  those  of  Anopheles  possess  no  elongated 
breathing-tube  and  float  flat  on  the  surface.  The 
former  larva;  may  be  found  in  almost  any  stagnant 
water  in  tubs,  pots,  cisterns,  drains,  &c.  ;  while 
those  of  Anopheles  prefer  pools  on  the  ground, 
hollows  in  rocks,  sluggish  runnels  of  water,  and 
sometimes  even  ponds,  tanks,  rice-fields,  and  the 
margins  of  streams.  The  adults  of  Ciilex  generally 
have  a  thin  proboscis  and  a  clumsy  thorax,  and  rest 
on  a  wall  with  the  tail  almost  touching  it  ;  the 
adults  of  Anopheles  have  a  proboscis  which  appears 
thicker,  and  a  straight  elegant  body,  and  rest  with 
the  tail  pointed  away  from  the  wall  at  a  varying 
angle.  Anopheles,  moreover,  generally  possess 
several  dark  marks  on  the  anterior  margin  of  the 
wings,  while  the  wings  of  Ciilex  are  more  frequently 
plain.  The  males  of  both  genera  can  be  distin- 
guished by  their  feathered  antenna;.  As  a  rule, 
only  the  females  feed  on  blood.  Both  sexes  also 
feed  on  the  juices  of  fruit.  The  insects  may  live 
for  months,  haunting  houses  close  to  the  breeding- 
pools,  or  biting  cattle  and  birds,  and  laying  their 
eggs  every  few  days.  They  hibernate  in  temperate 
climates. 

In  malarious  localities  a  considerable  percentage 
of  Anopheles  caught  in  the  dark  corners  of  infected 
houses  are  found  to  contain  the  parasites.  The 
insects  seem  to  become  infected,  as  a  rule,  from 
native  children,  of  whom,  according  to  the  observa- 
tions of  Daniels,  Koch,  and  others,  sometimes  over 
50  per  cent,  may  harbour  parasites.  Stephens  and 
Christophers  observe  that  Anopheles  congregate 
round  persons  camping  in  bush  far  from  human 
habitations,  and  that  many  even  of  such  gnats  have 
blasts  in  their  salivary  glands.  In  short,  all  recent 
investigations  demonstrate  how  easily  infection  must 
take  place  in  localities  where  both  Anopheles  and 
cases  of  malaria  abound. 

It  has  not  yet  been  absolutely  demonstrated 
{a)  that  other  kinds  of  gnats  besides  Anopheles  do 
not  carry  the  human  parasites  ;  that  the  insects 
do  not  acquire  the  parasites  from  each  other,  or 
from  other  animals  as  well  as  from  man  ;  or  ((  )  that 
there  may  not  be  some  other  route  for  infection. 
Up  to  the  present,  however,  no  facts  which  will 
justify  any  of  these  hypotheses  have  been  established, 
and  the  simple  observation  that  Anopheles  carry  the 
parasites  from  diseased  to  health)-  persons  appears 
to  be  quite  sufficient  to  account  for  the  dissemination 


of  the  disease.  At  all  events,  this  seems  certainly 
to  be  by  far  the  commonest  way  by  which  infection 
is  produced. 

Parasitology. — The  parasites  of  malaria  ijelong 
to  a  group  called  the  Hremama'bida;.  This  group 
is  generally  placed  among  the  .Sporozoa,  an  order 
of  the  I'rotoioa  or  Unicellular  animals.  The 
Hiemamcebidte  contain  at  least  nine  species,  of 
which  three  are  found  in  man,  one  in  monkeys, 
three  in  bats,  and  two  in  birds.  The  writer  divides 
the  group  into  two  genera,  one  of  which  includes 
the  quartan  and  tertian  parasites  of  man  and  all 
the  parasites  of  birds,  bats,  and  monkevs ;  while 
the  other  contains  the  a;stivo-autumnal  parasite. 
The  life-history  of  the  human  parasites  is  as 
follows  : — 

The  youngest  organisms  are  found  as  small  amce- 
boid  bodies  in  or  on  the  red  blood-corpuscles.  Each 
consists  of  a  small  nucleus  (chromatosome)  and  sur- 
rounding bioplasm.  The  <7W(i'/'?//«- grow  in  size  and 
convert  the  ha;moglobin  of  the  containing  corpuscle 
into  melanin.  They  reach  maturity  in  one,  two,  or 
three  days,  according  to  the  species  ;  and  then 
become  either  {a)  sporocytes,  or  {h)  gametocytes. 
Among  those  destined  to  be  sporocytes,  the  nucleus 
divides  into  a  variable  number  of  segments — each 
segment  collecting  some  of  the  bioplasm  round  it 
and  becoming  a  spore.  When  finally  mature,  the 
organism  ruptures  the  cellular  host  and  scatters  its 
spores,  together  with  a  small  residual  mass  contain- 
ing its  melanin,  into  the  liquor  sanguinis.  The 
spores  attack  fresh  corpuscles,  and  the  melanin  is 
engulphed  by  the  phagocytes  of  the  host.  This 
constitutes  the  asexual  or  fever-p7-odiicijig  cycle  of 
the  parasites. 

The  amcebulo;  which  develop  into  gaiiictoiytes 
show  no  division  of  the  nuclei  within  man.  These 
bodies  are,  in  fact,  sexual  forms,  male  and  female, 
and  belong  to  the  sexnal  or  niosijnito-cycXe  of  the 
parasites.  They  circulate  unchanged  in  the  blood, 
awaiting  ingestion  by  the  appropriate  second  host, 
Anopheles.  As  soon  as  they  are  drawn  into  the 
stomach-cavity  of  tjiis  insect  they  undertake  their 
sexual  functions.  They  burst  from  the  enclosing 
corpuscle  and  swell  slightly.  The  male  gametocyte 
now  emits  four  or  more  active  motile  filaments, 
called  miirogametes  and  formerly  called  flagella. 
These  are,  in  fact,  spermatozoa.  They  are  gene- 
rally emitted  from  10  to  30  minutes  after  the 
blood  was  drawn  by  the  insect  (they  are  also  often 
emitted  in  an  ordinary  fresh  microscopical  speci- 
men). After  struggling  for  a  few  minutes,  one  or 
more  of  them  break  away  from  the  parent  male 
cell,  and,  after  wandering  aljout  in  the  liquor  san- 
guinis, enters  one  of  the  female  gametocytes,  ferti- 
lising it.  This  process  has  been  actually  witnessed 
by  MacCallum.  The  fertilised  female  gametocyte 
is  called  a  'zygote.  After  a  time  it  becomes  elon- 
gated and  motile,  and  commences  to  work  its  way 
through  the  mass  of  blood  in  the  insect's  stomach. 
Arrived  at  the  parietes,  it  passes  through  them  and 
fixes  itself  on  the  outer  surface  of  the  stomach. 
Here  it  commences  to  grow  rapidly,  still,  however, 
containing  its  original  granules  of  melanin.  The 
nucleus  undergoes  numerous  subdivisions.  After 
at  least  a  week,  the  zygote,  still  fixed  motionless  in 
this  position,  is  mature.  It  is  then  found  to  con- 
sist of  a  capsule  full  of  many  hundreds  of  filamentous 
spindle-shaped  bodies  called  blasts  or  (incorrectly) 
sporozoitcs.  The  capsule  now  ruptures,  pouring 
the  blasts  into  the  body-cavity  of  the  insect.  The 
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blasts  are  carried  all  through  the  tissues  by  the 
circulation,  until  they  arrive  at  the  salivary  gland, 
when  they  penetrate  into  the  salivary  cells. 
From  these  they  pass  into  the  salivary  duct.  This 
duct  practically  opens  at  the  extremity  of  the 
central  stylet  or  lancet  of  the  mosquito's  proboscis  — 
the  salivary  secretion  being  destined  to  pass  into 
the  wound  made  by  the  puncture.  With  this  secre- 
tion the  blasts  enter  into  the  circulation  of  a  fresh 
host,  and  set  up  a  malarial  infection  in  him,  as 
proved  by  numerous  experiments  made  by  the 
writer,  Daniels,  and  Koch,  on  birds,  and  by 
Bignami,  Bastianelli,  and  Manson  on  men. 

The  three  human  species  all  possess  this  life- 
history,  but  differ  in  minor  particulars,  which 
enable  us  to  distinguish  them  with  ease. 

The  Quartan  Parasite  (H(7iiiaj7mba  or  Plasino- 
diu7)i  jnalaritc — figs.  I-7)  occupies  a  small  or 
medium-sized  corpuscle.  Its  amceboid  movements 
are  rather  slow.  Its  melanin  consists  of  rather 
coarse  darl^-brown  granules.  It  produces  about 
8  spores.  Its  life-cycle  lasts  72  hours.  All  stages 
can  be  found  in  the  finger-blood.  The  gametocytes 
are  shaped  roughly  like  the  sporocytes  before  the 
spores  are  formed. 

The  Tertian  Parasite  {Hicmama-ba  or  Plasmo- 
dium vivax — figs.  8-1 3)  occupies  a  large,  some- 
times pale,  corpuscle.  Its  amceboid  movements  are 
very  active,  the  half-grown  amoeba  being  of  a  ragged 
shape,  and  often  looking  like  several  separate 
amoeba.  Its  melanin  consists  of  very  fine  granules, 
which  are  generally  of  a  light-brown  colour.  It 
produces  about  15-20  or  more  spores.  Its  life- 
cycle  lasts  48  hours.  All  stages  can  be  found  in  the 
finger-blood.  The  gametocytes  are  shaped  like  the 
sporocytes,  but  have  a  coarser  pigment. 

The  Aistivo-Auitimnal  Parasite  (Laverania  or 
Plasmodium  prcccox — figs.  14-48)  occupies  a  me- 
dium-sized corpuscle.  Its  amoeboid  movements  are 
very  active  when  it  is  young.  The  smallest  forms 
often  contain  no  melanin  at  all,  but  frequently  take 
the  appearance  of  a  little  ring  inside  the  corpuscle. 
Later,  the  amcebulre  form  two  .or  three  masses  of 
black  pigment  and  retire  to  the  internal  organs. 
The  sporoc3'tes  (which  are  seldom  found  in  the 
peripheral  blood)  are  rather  small  and  produce 
numerous  small  spores.  The  life-cycle  lasts  24 
hours  in  the  testivo-autumnal  quotidian  parasite, 
and  48  hours  in  the  tertian  variety.  Only  the 
youngest  amcebute  and  the  gametocytes  are  found 
in  the  finger-blood.  The  gametocytes  have  a 
special  shape — that  of  a  crescent  with  a  mass  of 
black  pigment-granules  in  the  centre.  In  the  male, 
the  granules  lie  separate  ;  in  the  female  they  lie 
close  together,  often  in  the  form  of  a  ring.  Shortly 
after  the  blood  is  drawn  many  of  the  crescents 
become  oval  and  then  spherical,  and  some  produce 
flagella  (spermatozoa)  in  from  10-30  minutes. 

It  should  be  noted  that  in  all  tbe  species  the 
gametocytes  are  not  invariably  present.  In  the 
quartan  and  tertian  species  they  generally  appear 
during  the  paroxysm,  remain  for  a  day  or  two,  and 
then  vanish.  In  the  ajstivo-autumnal  they  do  not 
appear  until  the  first  series  of  paroxysms  has  lasted 
about  one  week  ;  but  may  then  remain  for  several 
weeks.  In  old  cases  of  Eestivo-autumnal  fever, 
however,  or  in  cinchonised  patients,  they  may  not 
be  produced  at  all  ;  though  when  they  are  once 
produced,  quinine  does  not  much  affect  them. 

The  development  of  all  the  species  in  mosquitoes 
is  practically  the  same  (figs.  35-48)  ;  but  the  young 


tertian  zygotes  can  generally  be  distinguished  by 
their  fine,  light-brown  pigment. 

Mode  of  Infection. — Infection  is  caused  by 
the  bites  of  gnats  which  contain  blast  these  gnats 
have  hitherto  been  found  to  belong  exclusively  to 
the  genus  Anopheles.  Bignami  states  that  the  bite 
of  a  single  infected  gnat  can  infect  man.  Judging 
from  dissections  of  the  insects  it  is  probable  that  a 
few  thousands  of  the  blasts  suffice  to  produce  this 
effect. 

The  question  whether  there  may  not  be  another 
route  for  infection  has  not  yet  been  definitely  settled  ; 
but,  at  all  events,  no  other  has  actually  been  found. 

Number  OF  Parasites  required  to  roduce 
Fever.  —  It  is  a  general  experience  that  when  fever 
is  present  the  parasites  can  be  found  in  the  blood 
by  a  skilled  observer.  They  may  be  extremely 
numerous  :  it  is  certainly  not  uncommon  to  find  as 
many  as  one  parasite  to  every  fifty  corpuscles.  We 
may  roughly  estimate  that,  when  fever  is  present, 
at  least  one  corpuscle  in  100,000  contains  a  parasite. 
Physiologists  calculate  that  in  the  whole  body  of  a 
healthy  man  of  150  lbs.  weight  there  are  about 
25  billion  red  corpuscles.  If  one  in  100,000  of  these 
contains  a  parasite,  there  must  evidently  be  about 
250  million  parasites  in  the  whole  body.  This 
then  must  be  approximately  the  least  number  of 
organisms  required  to  produce  fever. 

In  this  estimate  the  gametocytes,  which  do  not 
cause  fever,  need  not  be  considered. 

Pathogenesis. — To  explain  {a)  the  fever,  and 
{b)  the  excessive  destruction  of  corpuscles,  which 
follow  the  sporulation  of  a  horde  of  parasites,  some 
observers  have  supposed  that  the  newly  produced 
spores  irritate  the  thermic  centres.  Against  this 
view  may  be  set  the  fact  that  a  large  dose  of  quinine 
given  before  the  paroxysm  will  destroy  vast  num- 
bers of  spores  (as  proved  by  subsequent  microscopi- 
cal examination),  but  may  not  modify  the  impending 
fever  in  the  smallest  degree  —  though  it  may  entirely 
avert  the  next  attack.  Again,  the  excessive  de- 
struction of  corpuscles  seems  to  exclude  the  idea 
that  the  only  action  of  the  parasites  on  the  system 
is  a  mechanical  action.  The  theory  of  a  pyrogenic 
and  hemolytic  toxin  (which  may  just  possibly  be 
connected  with  the  freshly  liberated  melanin)  appears 
to  be  the  only  theory  capable  of  explaining  the  facts 
of  the  case.  At  the  same  time  it  must  be  under- 
stood that  no  toxin  has  as  yet  been  actually  isolated 
in  malarial  blood. 

Pathological  Anatomy. — The  pathological 
anatomy  of  the  paroxysm  depends  upon  (l)  the 
deposition  of  melanin  in  certain  tissues  ;  (2)  the  de- 
position of  the  detritus  of  red  corpuscles  and  of 
hcemoglobin  ;  and  (3)  the  congregation  of  restivo- 
autumnal  parasites  in  certain  sites.  As  the  paroxysms 
succeed  each  other,  the  melanin  not  only  continues 
to  be  deposited  hut  passes  out  of  the  capillaries  and 
tends  to  be  eliminated  by  the  connective  tissue  and 
lymphatics.  At  the  same  time  another  pigment,  the 
yellozu pigment,  is  precipitated  in  the  liver,  spleen, 
bone-marrow,  and  kidneys  ;  and  the  precipitation 
of  this  pigment  continues  after  the  subsidence  of  the 
parasitic  invasion,  and  lasts  during  the  cachectic 
anremia  which  follows.  It  consists  of  granules  of  a 
pale  or  of  a  bright  yellow  colour,  very  small,  or  up 
to  about  6|U  in  diameter,  and  of  a  square  or  angular 
shape.  In  the  liver  it  occurs  in  the  hepatic  cells, 
often  round  the  central  vein,  whereas  the  black 
pigment  is  found  only  in  the  connective  tissue.  In 
the  spleen  it  is  found  in  cells  of  the  pulp  ;  in  the 
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kidneys  in  the  epithelium  of  the  tubules.  It 
blackens  with  age  (Bignami).  Though  both  me- 
lanin and  the  yellow  pigment  contain  iron,  only 
the  latter  gives  the  iron-reactions  with  potassium 
ferrocyanide  and  hydrochloric  acid,  or  with  ammo- 
nium sulphide  (p.  57).  The  black  pigment  is  soluble 
in  alkalis  (e.g.  ammonium  sulphide),  but  insoluble 
in  acids  ;  the  yellow  pigment  in  both.  Further  study 
on  all  these  points  is  required.  The3-ellow  pigment 
is  fovmd  also  in  essential  anremias  and  even  in 
ankylostomiasis  (Daniels),  and  is  reasonably  thought 
to  be  derived  from  the  detritus  or  dissolved  hasmo- 
globin  of  the  red  corpuscles.  It  is  probably 
eliminated  in  the  bile. 

Macroscopically,  we  have  during  the  parox3'sms 
pigmentation  and  sometimes  hyperxmia  of  the 
spleen,  liver,  Ijrain  and  meninges,  marrow,  and 
kidneys.  The  liver  is  reddish  brown,  enlarged  and 
softened  ;  the  spleen  enlarged,  softened,  and  almost 
black.  In  chronic  disease,  the  spleen  may  be  much 
enlarged  ;  its  colour  is  variable,  depending  upon 
the  degree  of  melanosis  ;  adhesions  are  generally 
present.  The  liver  also  may  be  much  enlarged, 
with  adhesions  ;  the  colour  depends  upon  the  rela- 
tive amounts  of  the  two  pigments  ;  the  lobules  are 
marked  by  melanosis  of  their  periphery.  As  true 
cachexia  sets  in,  melanosis  vanishes,  leaving  the 
previous  hyperplasias.  Finally  atrophy  and  amy- 
loid degeneration  are  recorded. 

Clinical  Phenomena.  —  i.  Incubation- Period. 
While  it  is  certain  from  experiment  that  the 
blasts  cause  infection  after  entry  into  the  human 
circulation,  the  immediate  changes  which  they 
undergo  at  that  moment  have  not  been  ascertained. 
It  may  reasonably  be  held,  however,  that  they 
shortly  enter  the  corpuscles  and  become  amoebuloe  ; 
and  that  these  amcebulce  next  commence  to  repro- 
duce themselves  in  the  ordinary  manner — gradually 
becoming  more  and  more  numerous  until,  after  the 
lapse  of  a  definite  interval,  they  become  numerous 
enough  to  cause  illness. 

The  actual  incubation-period  has  been  deter- 
mined [a)  by  infection-experiments  with  gnats  ; 
[h)  by  similar  experiments  with  inoculation  of  mala- 
rial blood  ;  and  (c)  Ijy  observation  of  persons  who 
have  been  taken  ill  some  time  after  spending  a 
single  night  in  a  malarious  locality.  The  period 
may  be  taken  as  being  from  about  six  to  twenty 
days. 

There  are  cases  in  which  the  progress  of  the  in- 
vasion appears  to  be  checked  for  a  long  time  after 
infection,  probably  by  the  use  of  quinine  as  a  pro- 
phylactic, or  by  a  cool  external  temperature.  In 
such  cases  the  fever  may  suddenly  fnirst  forth  when 
the  patient  abandons  the  quinine,  or  enters  a  hot 
climate.  Instances  of  fever  occurring  a  few  hours 
after  infection  are  apocryphal. 

2.  Pi'odi-omata. — When  the  number  of  parasites 
mounts  up  toward  the  number  requisite  to  cause 
fever,  certain  premonitory  symptoms  may  be  ob- 
served. These  are,  briefly,  aching  in  the  bones  ; 
dull  pains  in  the  head,  liver,  and  spleen  ;  chilliness  ; 
and  often  slight  rises  of  temperature  for  a  day  or 
two  before  the  typical  paroxysm  occurs. 

3.  The  Malarial  Paroxysm. — When  the  parasites 
have  multiplied  up  to  or  beyond  the  fever-point  the 
catastrophe  occurs.  At  this  point  the  organisms, 
occupying  the  corpuscles  in  vast  numbers,  have 
simultaneously  grown  to  their  full  dimensions,  and 
have  divided  each  into  a  number  of  spores.  Next, 
almost  simultaneously,  the  containing  corpuscles  of 


all  the  parasites  are  ruptured  ;  the  spores,  the  mela- 
nin, and  the  toxin  escape  into  the  liquor  sanguinis  ; 
and  the  paroxysm  or  ague-fit  commences.  This 
consists  of  the  three  well-known  stages — the  cold 
stage,  the  hot  stage,  and  the  sweating  stage. 

Cold  stage  or  rigor. — The  patient  experiences  a 
curious  sensation  of  chilliness.  The  fugitive  pains 
in  the  body  increase.  A  sudden  nausea  often  sets 
in.  The  chilliness  rapidly  augments  ;  and  if  the 
patient  rises,  or  if  a  breeze  blows  upon  him,  he  begins 
to  shiver,  and  then  to  shake  all  over.  He  is  obliged 
to  fling  himself  on  his  bed,  and  in  the  hottest 
weather  calls  for  bed-clothes  to  be  heaped  over  him. 
His  teeth  chatter,  he  lies  huddled  up,  his  lips  and 
nails  are  blue,  his  countenance  is  anxious,  and  fre- 
quently he  vomits  several  times.  If  we  take  his 
temperature,  however,  we  find  that,  far  from  being 
below  normal,  it  is  already  actually  some  degrees 
above  it.  The  pulse  is  small  and  a  little  quicker, 
the  respiration  hurried  ;  the  urea,  chlorides,  and 
total  amount  of  urine  increased  ;  phosphates  dimi- 
nished ;  pupils  dilated  ;  and  headache,  horripilation, 
and  vertigo  often  present.  Thayer  found  this  stage 
in  97  per  cent,  out  of  332  cases.  It  is  more  pro- 
nounced in  the  quartan  and  tertian  varieties  ;  less 
marked  and  often  entirely  absent  in  the  restivo- 
autumnal.  The  stage  lasts  from  a  few  minutes  to 
about  an  hour. 

Hot  stage. — The  temperature  of  the  blood  con- 
tinues to  rise,  and  may  reach  its  maximum  about 
two  hours  after  the  onset  of  the  ague-fit.  As  it 
rises,  the  rigor  gives  place  to  flushes  of  heat,  until 
the  patient  now  feels  as  hot  as  he  formerly  felt  cold. 
Headache,  vomiting,  vertigo  increase  ;  the  skin  is 
flushed,  the  conjunctivae  injected  ;  the  pulse  rapid 
and  full;  pains  in  the  bones,  cough,  urticaria, 
jactitation,  epistaxis,  diarrhoea,  and  even  delirium 
or  drowsiness,  and  coma  may  be  present.  The 
urine  becomes  more  scanty  and  high-coloured,  and 
frequently  contains  albumen.  The  temperature 
often  reaches  106°  F.  or  more.  Enlargement  of 
the  spleen  is  demonstrable  in  a  large  percentage  of 
even  recent  infections  ;  and  ancemia  can  be  already 
detected  on  counting  the  corpuscles.  This  stage  is 
almost  invariably  present.  It  may  last  from  one  to 
many  hours.  It  is  much  longer  in  the  aestivo- 
autumnal  infection  than  in  quartan  and  tertian. 

Sweating  stage.  —  Beads  of  perspiration  now  begin 
to  form  on  the  lips,  forehead,  and  breast.  The 
temperature  falls  rapidly.  The  pulse  becomes 
slower.  Profuse  sweating,  with  relief  from  most  of 
the  symptoms,  sets  in.  Phosphates  in  the  urine 
are  augmented,  the  excretion  of  urea  still  remaining 
above  the  normal.  The  temperature  continues  to 
fall  until  it  often  goes  several  degrees  below  normal. 
The  sweating  then  ceases,  and  the  enlargement  of 
the  spleen  rapidly  diminishes  ;  but  more  or  less 
anaemia  remains.  The  length  of  this  stage  may  be 
put  down  at  two  to  four  hours. 

The  patient  now  feels  almost  recovered.  The 
parox)'sm  has  ceased,  and  the  intermission  begins. 

The  parasites. — If  the  blood  be  examined  every 
hour  during  the  ague-fit  the  following  changes  in 
the  parasites  will  be  observed.  At  the  beginning 
of  the  rigor  a  number  of  full-grown  organisms,  each 
practically  consisting  of  a  cluster  of  spores,  can  be 
seen  ;  and  also  a  few  very  young  amcebul?e  attached 
to  the  corpuscles,  and  apparently  recently  escaped 
from  some  of  the  full-grown  parasites  just  referred 
to.  As  the  paroxysm  advances  the  mature  parasites 
rapidly  diminish  in  number  as  they  break  up  into 
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free  spores  ;  while  at  the  same  time  the  amcebulse 
become  more  numerous.  Finally,  about  the  height 
of  the  fever,  no  more  mature  parasites  are  found — 
all  of  them  having  broken  up  by  this  time  ;  but  the 
blood  now  contains  numerous  amoebulse,  each 
attached  to  or  ensconced  within  its  cellular  host. 
During  the  sweating  stage  and  all  through  the  fol- 
lowing intermission,  the  organisms  grow  in  size, 
until  they  in  their  turn  reach  maturity  and  occasion 
a  fresh  paroxysm. 

With  the  quartan  and  tertian  parasites,  all  these 
changes  can  easily  be  followed  by  examining  blood 
taken  from  the  skin  at  intervals ;  but  with  the 
aestivo-autumnal  species  this  is  not  possible,  because 
when  the  amoL'bute  reach  a  certain  stage  of  growth 
they  vanish  from  the  peripheral  circulation,  so  that 
the  sporocytes  can  only  be  found  in  blood  taken 
from  the  inner  organs,  e.g.  by  acupuncture  of  the 
spleen. 

Besides  the  sporocj'tes  and  amcebulre,  we  often 
find  gametocytes — sometimes  in  very  large  numbers. 
These,  having  no  marked  pathological  significance, 
do  not  concern  us  at  present. 

Destruction  of  parasites. — As  each  sporocyte 
produces  from  8  to  30  spores,  according  to  the 
species,  the  total  number  of  the  invading  organisms 
would  increase  indefinitely  were  it  not  for  some 
resistent  principle  in  the  host.  We  are  forced  to 
conclude  that  some  such  principle  exists,  but  we  do 
not  yet  fully  understand  the  mechanism.  If  a 
patient  be  kept  at  rest  in  bed  the  phenomenon  of 
spoutaneozis  recuperation  often  occurs  ;  the  parasites 
rapidly  decrease  in  numbers,  and  an  expected 
paroxysm  fails  to  appear.  Phagocytosis  does  not 
suffice  to  explain  such  cases,  and  it  is  more  likely 
that  the  blood  fabricates  some  chemical  agent 
inimical  to  the  invaders.  Quinine,  if  given  in 
sufficient  doses,  has  the  same  effect.  The  observer 
must  never  imagine,  however,  because  the  parasites 
have  become  too  few  for  the  moment  to  be  readily 
found,  that  they  have  disappeared  altogether. 

Disposal  op  melanin. — The  residual  masses  of 
melanin  left  after  the  dispersion  of  the  spores  are 
quickly  taken  up  by  (a)  the  wandering  phagocytes 
of  the  blood,  and  (/;)  the  fixed  phagocytes  of  the 
vascular  endothelium.  The  former  are  principally 
the  large  mononuclear  leucocytes,  and,  to  a  less 
degree,  the  polynuclear  neutrophiles.  The  fixed 
phagocytes  are  endothelial  cells  of  the  spleen, 
cerebrum,  liver,  and  bone-marrow.  Thus  every 
paroxysm  is  followed  by  the  appearance  of  melanin 
in  a  vast  number  of  cells,  especially  in  the  spleen 
and  the  splenic  vein.  Pigmented  leucocytes  begin 
to  appear  in  the  peripheral  blood  shortly  after  the 
commencement  of  the  paroxysm. 

Leucocytes  during  the  paroxysm.  —  These  are 
dimi)iished  in  number  in  ordinary  attacks.  In 
pernicious  attacks,  however,  they  may  be  largely 
increased  in  number — though  this  is  now  generally 
attributed  to  some  complication.  Relatively,  the 
mononuclear  cells  are  increased,  and  the  other 
varieties  diminished,  at  least  after  the  crisis. 

The  red  corpuscles. — A  certain  number  of  these 
are  destroyed  by  the  breaking  up  of  the  sporocytes 
which  they  contain  ;  but  counts  made  before  and 
after  the  paroxysm  show  that  a  large  number  must 
be  destroyed  by  some  other  agency  in  addition.  It 
is  therefore  supposed  that  the  toxin  liberated  by 
the  sporocytes  is  hjemolytic  as  well  as  pyrogenic. 
During  severe  paroxysms  one  or  two  million  cor- 
puscles, or  even  more,  may  disappear  in  every 


cubic  millimetre  of  blood.  This  haemolysis  is  more 
marked  in  earlier  than  in  later  attacks. 

Not  only  are  the  corpuscles  reduced  in  number, 
but  they  also  often  lose  much  of  their  hsemoglobin. 
The  total  amount  of  hsemoglobin  may  be  reduced 
by  50  per  cent,  after  several  paroxysms,  and  repara- 
tion is  slow. 

Other  blood-changes. — The  density  of  the  blood 
decreases  with  the  decrease  in  the  number  of 
corpuscles  (Viola).  The  total  quantity  of  blood  is 
diminished  (Kelsch).  The  isotonicity  of  the  cor- 
puscles is  increased  owing  to  the  destruction  of  the 
less  resistent  cells  (Viola). 

The  urine.  — The  amount  of  urine  excreted  has  not 
been  sufficiently  investigated  to  be  considered  here  in 
detail.  The  specijic  gravity  tends  to  be  increased. 
The  colour  is  usually  dark,  especially  during  the 
fever.  The  phosphates  decrease  during  the  fever 
and  increase  during  defervescence  and  during  the 
intermission.  Potassium  is  in  excess  of  sodium  ; 
both  are  more  abundantly  excreted  during  the 
paroxysm  than  after  it.  The  chlorides  are  in  excess 
during  the  first  stage  of  the  paroxysm,  and  diminish 
at  the  crisis  and  afterwards.  Iron  is  considerably 
increased,  especially  after  the  attack.  The  amount 
of  urea  is  increased  ;  it  is  greatest  during  the  first 
stage,  and  least  after  defervescence.  The  uric  acid 
seems  to  be  unaffected.  Albuminuria,  hcstnaturia, 
and  glycosuria  occur  in  some  cases.  Experiments 
on  the  toxicity  are  not  conclusive. 

Other  facts. — The  tongue  is  generally  small,  red, 
and  clean  during  the  first  paroxysm  ;  later  it  may 
become  coated,  especially  in  severe  cases.  The 
bowels  tend  to  be  constipated.  A  marked  increase 
in  the  area  of  splenic  dulness  can  generally  be 
detected,  even  after  the  first  paroxysm.  Splenic, 
hepatic,  or  epigastric  tenderness  is  often  present. 
Marked  pallor,  indicative  of  the  rapid  hemolysis, 
frequently  occurs  after  the  attack. 

Modijicaiions  in  the  paroxysm. — The  paroxysm 
as  described  above  is  subject  to  modifications  which 
may  be  divided  for  clinical  convenience  into  (a) 
normal,  and  (b)  abnormal  modifications.  The  most 
important  of  the  first  are  the  modifications  due  to 
the  species  of  parasite  concerned. 

The  quartan  paroxysm.  — This  lasts  about  9  hours. 
The  premonitory  symptoms  are  generally  slight. 
The  rigor  is  usually  severe  and  distressing,  and  is 
seldom  absent.  The  fever  is  sharp,  rising  to  105° 
or  106°  F.,  or  even  more.  The  sweating  is  profuse 
and  gives  rapid  relief. 

The  tertian  paroxysm  lasts  about  1 1  hours,  and 
is  very  like  the  quartan.  The  rigor  is  perhaps  less 
severe,  the  fever  more  so,  secondary  symptoms 
such  as  vomiting,  headache,  and  pains  in  the  bones 
being  perhaps  more  marked. 

The  astivo-autiimnal  quotidian  paroxysm  is 
generally  short,  lasting  6  to  12  hours  (Marchiafava 
and  Bignami).  Rigor  is  very  often  slight  or 
absent ;  but  the  secondary  symptoms  are  apt  to  be 
very  severe. 

The  ccstivo-autunmal  tertian  paroxysm  is  the 
gravest  and  longest  of  all.  It  lasts  from  24  to  40 
hours  (Marchiafava  and  Bignami).  The  temperature- 
curve  differs  much  from  that  of  the  other  varieties. 
There  is  a  rapid  and  high  rise,  followed  by  sustained 
fever,  and  then  by  a  temporary  fall  with  some 
amelioration  of  the  symptoms — called  the  pseudo- 
crisis.  But  the  fever  now  increases  again,  rising 
still  higher  than  before  ;  and,  lastly,  the  true  crisis 
sets  in.    The  secondary  symptoms  are  most  severe 
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in  this  variety  ;  pernicious  attacks  most  common  ; 
and,  perhaps,  rigor  most  often  absent. 

Other  nor/Hal  iiiodijiiatioiis. — It  must  always  be 
remembered  that  the  paroxysm  is  likely  to  be  most 
prolonged  and  severe  in  earlier  attacks,  to  whatever 
species  of  parasite  they  are  due.  In  such  cases 
the  prolongation  is  often  caused  by  the  fact  that  as 
a  rule  in  recent  infections  the  parasites  do  not 
sporulate  so  simultaneously  as  they  do  later.  At 
the  same  time  the  severity  of  the  symptoms  is 
greater,  probably  because  the  patient,  who  is  as 
yet  unaccustomed  to  the  disease,  is  more  sensitive 
to  the  intoxication.  Hence  it  often  happens,  even 
in  certain  cases  of  tertian  or  quartan,  that  the 
paroxysm  is  so  prolonged  that  before  it  is  well  over 
the  succeeding  paroxysm  has  already  commenced, 
giving  rise  to  a  remittent  or  sitbintrant  fever. 

On  the  other  hand,  in  old  infections  just  the 
opposite  state  of  things  prevails  :  the  parasites  tend 
to  sporulate  smartly  together ;  and  the  system, 
better  inured  to  the  toxin,  suffers  less  severely 
from  its  effects.  This  is  frequently  seen  in  natives 
of  malarious  districts,  especially  in  native  children. 
In  such  the  paroxysm  is  often  scarcely  apparent  : 
the  adult  lies  down  for  half  an  hour,  and  the  child 
continues  to  play  undisturbed. 

Other  points  to  be  remembered  are  that  the  seve- 
rity of  the  paroxysm  depends  ceteris  paribus  [a)  on 
the  number  of  sporocytes  present,  and  {b)  on  the 
species — the  asslivo-autumnal  being  the  most  viru- 
lent. 

4.  Pernicious  Paroxysms. — In  addition  to  the 
variations  of  the  paroxysm  just  given,  which  may 
be  looked  upon  as  being  more  or  less  normal  inci- 
dents of  the  disease,  certain  exceptional  forms,  ot 
great  importance  to  the  physician,  are  sometimes 
met  with.  These  forms,  which  show  considerable 
clinical  variety,  are  collectively  known  as  pernicious 
attacks.  As  their  name  implies,  they  are  dangerous 
to  the  patient  ;  but,  fortunately,  they  are  compara- 
tively rare.  They  occur  chiefly  in  very  malarious 
localities  and  seasons  ;  and  among  those  who  have 
already  suffered  from  a  few  attacks  but  have  not  yet 
become  habituated  to  the  poison,  especially  among 
those  who  have  been  exposed  to  hardships  and  have 
not  been  adequately  treated.  As  a  rule,  pernicious 
attacks  are  associated  with  very  large  numbers  of 
parasites — not  necessarily  found  in  the  peripheral 
blood,  but  present  in  the  body  as  a  whole,  or  in 
certain  organs. 

A  remarkable  fact  about  such  paroxysms  is  that 
they  are  found  almost  entirely  in  connection  with 
the  sestivo-autumnal  parasites,  especially  the  tertian 
variety.  As  already  mentioned,  these  parasites,  as 
soon  as  tliey  grow  to  any  considerable  size,  tend 
to  disappear  from  the  peripheral  circulation  and  to 
congregate  in  the  spleen,  liver,  bone-marrow,  brain, 
or  digestive  tract  (this  statement  does  not  include 
the  gametocytes  of  this  species).  Hence,  if  the 
total  number  of  organisms  is  very  large,  we  are 
apt  to  find,  in  addition  to  the  ordinary  symptoms 
of  the  paroxysm,  certain  grave  symptoms  referable 
to  the  organ  or  organs  most  attacked.  Such  cases 
are  also  known  as  coiiiitatic  or  coinplicated attacks. 

Simple  or  Hyperfiyre.xial  Pernicious  Paroxysm. — 
This  name  should  be  reserved  for  cases  in  which 
the  symptoms  are  referable  simply  to  superintoxi- 
cation  without  implication  of  any  special  organ. 
Death  is  threatened  or  occurs  as  the  result  of 
hyperpyrexia,  accompanied  by  the  usual  sym- 
ptoms. 


Cerebral  Pernicious  Attacks. — These  are  referable 
to  the  accumulation  of  immense  numbers  of  Kstivo- 
autumnal  parasites  in  the  cerebral  and  meningeal 
capillaries.  Sections  often  show  the  vessels  crowded 
with  mature  sporocytes,  leading  to  stasis  and 
hyperpemia.  The  principal  clinical  forms  pro- 
duced are  as  follows.  The  comatose  form  ;  head- 
ache and  stupor  followed  by  coma  ;  pupils  con- 
tracted ;  respiration  slow — occasionally  Cheyne- 
Stokes  breathing ;  sometimes  spasms  ;  reactions 
often  entirely  abolished.  Death  is  frequent,  and 
the  cases  are  very  apt  to  be  mistaken  for  sunstroke. 
Fever  is  not  necessarily  high.  Other  forms  are 
indicated  by  their  names — ataxic,  tetanic,  and 
delirious  forms.  Fits  are  common  in  children 
during  the  paroxysm.  Bulbar  paresis,  hemiplegia, 
paraplegia,  and  amblyopia,  are  all  known  to  occur, 
but  if  death  does  not  intervene,  all  are  completely 
or  nearly  transient.  Cerebral  and  retinal  puncti- 
form  hicmorrhages  are  not  uncommon.  Meningeal 
and  choreal  types  are  known.  In  all  a  fatal  result 
may  occur  as  a  result  of  secondary  lesions,  some 
days  after  the  parasites  have  been  reduced  by 
quinine. 

Gastro-intestinal  type. — The  capillaries  of  the 
digestive  tract  are  often  the  seat  of  a  parasitic 
stasis,  leading  to  symptoms  referable  to  this  tract. 
The  most  important  form  is  the  choleraic,  which 
closely  simulates  cholera.  The  stools,  however, 
do  not  become  entirely  choleraic,  though  death 
may  occur.  Dysenteric,  diarrhceal,  and  melcenic 
attacks  are  also  known  ;  but  the  ol)server  must  be 
on  his  guard  against  mere  concurrent  affections  in 
such  cases. 

Bilious  type. — In  this  there  is  polycholia  of  a 
htematogenous  order,  derived  from  excess  of  hemo- 
globin thrown  into  the  liquor  sanguinis  during  the 
paroxysm.  These  cases  are  characterised  by  jaun- 
dice, dark  stools  and  urine,  vomiting,  high  fever, 
rapid  blood-destruction,  death  under  coma,  or  slow 
recovery. 

Algid  type. — Though  numerous  parasites  and  all 
the  other  symptoms  of  the  paroxysm  are  present  the 
fever  may  be  almost  entirely  absent — and  this  not  as 
a  result  of  habitude.  The  pulse  may  be  almost  lost, 
and  collapse  follows.   The  pathogeny  is  not  known. 

Other  types  are  the  sndorijie  type,  in  which  the 
sweating  stage  is  followed  by  collapse  ;  the  syiuopal 
type,  in  which  fainting  occurs  ;  the  gastralgic  type, 
associated  with  sharp  epigastric  pain  and  vomiting  ; 
the  hirmorrhagic  type,  with  epistaxis,  hremoptysis, 
&c.  ;  lastly,  the  pneumonic  type,  simulating  pneu- 
monia but  consisting  of  a  concurrent  pneumonic 
attack  ;  there  is  painful  cough  and  bloody  sputum, 
with  a  moderately  dull  note  over  the  lung. 

Post-malarial  fever. — This  is  a  name  given  to  a 
continued  fever,  which  is  not  directly  due  to  the 
parasites,  but  which  sometimes  sets  in  after  a  grave 
malarial  paroxysm.  It  is  most  probably  produced 
by  secondary  lesions  caused  by  the  organisms  during 
the  paroxysm.  It  is  not  amenable  to  quinine  ; 
and  may  last  many  days.  It  is  remarkable  that 
during  its  course  the  number  of  corpuscles  may 
continue  to  fall,  and  even  death  may  occur,  though 
for  many  days  the  parasites  may  have  disappeared 
as  the  result  of  previous  cinchonisation.  Needless 
to  say,  the  observer  must  show  reserve  in  giving 
this  name  to  cases  in  which  the  organisms  are  not 
found  at  once. 

5.  Procession  of  Paroxysms. — We  have  confined 
our  attention  hitherto  to  the  single  paroxysm  and  its 
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modifications,  because  it  constitutes,  so  to  speak, 
the  pathological  unit  of  an  acute  malarial  infec- 
tion. The  sequence  of  events  consists  of  a  series 
of  these  units  disposed  in  a  more  or  less  regular 
order.  The  paroxysm  tends  to  recur  every  one, 
two,  or  three  days,  according  to  the  species  of  the 
pathogenic  organism.  But  at  the  same  time  this 
type  is  apt  to  be  modified  by  several  circumstances 
which  it  is  necessary  now  to  examine. 

Single  Infections. — A  single  infection  is  one  in 
which  each  paroxysm  is  due  to  the  progeny  of  the 
parasites  which  caused  the  previous  paroxysm. 
Thus  in  a  single  quartan  infection,  if  a  first  gene- 
ration of  parasites  caused  fever  on  the  first  day  of  a 
month,  the  next  paroxysm  would  be  caused  by  their 
progeny  on  the  fourth  day  of  the  month  ;  the  third 
paroxysm  by  the  third  generation  on  the  seventh 
day  ;  and  so  on — there  being  no  paroxysms  between 
these  dates.  Similarly  in  a  single  tertian  infection 
(whether  the  parasites  are  the  ordinary  or  the 
sestivo-autumnal  tertian  parasites)  the  paroxysms 
occur  every  other  day.  Lastly,  in  a  single  ijiioti- 
dian  infection,  one  paroxysm  occurs  every  day. 

Double  Infections.  —  Here  we  have  two  series  of 
parasites  of  the  same  species  sporulating  at  different 
times.  Thus  in  a  double  tjiiartan  infection,  while 
one  series  causes  paroxysms  on  the  first,  fourth,  and 
seventh  of  a  month,  another  series  may  be  causing 
paroxysms  on  the  second,  fifth,  and  eighth  days, 
the  third,  sixth,  and  ninth  days  being  fever-free. 
Or  perhaps  the  second  generation  may  sporulate  on 
the  third,  sixth,  and  ninth  days,  the  second,  fifth, 
and  eighth  days  now  being  fever-free.  Similarly  a 
double  tertian  shows  paroxysms  not  only  on  the 
first,  third,  and  fifth  days,  but  also  on  the  second, 
fourth,  and  sixth  days  ;  while  a  double  quotidian 
may  have  one  series  of  paroxysms  every  morning, 
and  another  every  evening. 

Lastly  a  triple  infection  is  one  in  which  there  are 
three  series  of  paroxysms  due  to  the  same  species 
of  parasite.  Thus  in  a  triple  quartan  the  patient 
has  one  series  of  attacks  on  the  first,  fourth,  and 
seventh  days  ;  a  second  series  on  the  second,  fifth, 
and  eighth  days  ;  and  a  third  on  the  third,  sixth, 
and  ninth  days. 

Hence  it  is  apparent  that  a  quotidian  fever  is  not 
necessarily  always  caused  by  the  quotidian  parasite. 
It  may  also  be  due  to  a  double  tertian  or  a  triple 
qviartan  infection.  It  is  remarkable,  however,  that 
there  is  often  a  notable  difference  between  quotidian 
fevers  due  to  the  different  species,  because,  with 
the  quartan  and  tertian  parasites  one  series  of 
paroxysms  is  stronger  than  another  ;  so  that  the 
type  is  still  visible  on  the  temperature-chart  by 
a  higher  fever  on  every  other  day  with  the  tertian 
parasite,  and  on  every  third  day  with  the  quartan 
parasite. 

Remittent,  Subintrani,  or  Subcontinuous  Fevers. 
Other  circumstances  which  influence  the  fever 
curve  are  the  normal  modifications  to  which  the 
paroxysm  is  subject.  The  most  important  of  these 
is  the  prolongation  of  the  paroxysm  due  {a)  to  in- 
fection by  the  sestivo-autumnal  tertian  parasites,  or 
{b)  to  sporulation  not  being  simultaneous,  or  (f)  to 
want  of  habituation  in  the  patient.  In  such  cases 
the  paroxysms  are  apt  to  run  into  each  other  ;  a 
second  begins  before  the  first  has  ceased  ;  and  we 
obtain  what  is  called  a  malarial  remittent  fever. 

This  point  should  be  carefully  noted.  A  re- 
mittent fever  is  not  fundamentally  different  from  an 
intermittent  fever  ;  it  is  merely  due  to  the  coales- 


cence of  attacks,  with  absence  of  the  usual  inter- 
mission. It  is  always  apt  to  occur  during  the  first 
days  of  fever  due  to  any  species  of  parasite.  It  is, 
however,  especially  liable  to  occur  in  the  aestivo- 
autumnal  tertian  infection,  because  of  the  ordinary 
length  of  the  paroxysm  in  such  cases  ;  and  also  m 
the  ajstivo-autumnal  quotidian,  because  of  the  short 
life-cycle  of  this  parasite  and  its  tendency  to  sporu- 
late irregularly.  Thus  remittent  fever  is  generally, 
though  not  always,  associated  with  the  ccstivo- 
autumnal  parasites. 

Another  source  of  variation  in  the  chart  is  the 
anticipation  or  retardation  of  sporulation  which 
sometimes  occurs. 

Lastly,  in  grave  or  complicated  cases,  post- 
malarial  or  other  secondary  fevers  obscure  the  perio- 
dicity of  the  attacks.  In  all  these  cases,  however, 
the  observer  should  remember  that  the  beginning 
of  a  fresh  paroxysm  is  generally  marked  clinically  by 
an  access  of  fever,  often  accompanied  by  chills  or 
rigors,  and  microscopically  by  the  appearance  of 
young  parasites  in  the  corpuscles. 

6.  Rallies  and  Relapses. — After  a  few  weeks  of 
fever,  even  without  treatment,  a  rally  usually  occurs. 
The  fever,  perhaps  at  first  remittent,  becomes  inter- 
mittent ;  then,  in  complex  infections,  first  one  and 
then  another  series  of  paroxysms  cease,  the  chart 
being  modified  accordingly.  Reparation  of  the 
blood  takes  place  ;  the  fever-producing  forms  of  the 
parasite  disappear  :  the  temperature  stands  below 
normal  ;  and  the  patient  thinks  himself  recovered 
and  resumes  his  avocations.  This  improvement  may  . 
last  for  days,  weeks,  or  months  ;  but  if  treatment 
has  not  been  continued,  and  especially  if  the  climate 
is  tropical,  a  relapse  is  almost  sure  to  happen.  All 
the  old  symptoms  recur,  and  the  parasites  are  found 
again.  After  this  relapse  has  lasted  some  time, 
there  is  a  second  rally,  followed  perhaps  by  a  second 
relapse  ;  and  rallies  and  relapses  alternate,  some- 
times during  years.  On  the  other  hand,  permanent 
recovery,  either  spontaneous  or  the  result  of  treat- 
ment, or  death  may  intervene  at  any  moment. 

Examination  of  the  blood  generally  shows  that 
the  fever-producing  forms  of  the  parasites  are  ab- 
sent during  the  rallies  and  present  during  the 
relapses  ;  but  the  gametocytes,  especially  of  the 
restivo-autumnal  parasites  (called  crescents)  may  be 
found  also  during  the  rallies.  It  has  been  suggested^ 
that  the  organisms  enter  upon  some  latent  phase'" 
during  the  rallies  ;  but  the  simplest  theory  (and  one 
which  is  supported  by  a  study  of  the  parasites  of 
birds)  is  that  they  only  diminish  so  much  in  number 
as  to  become  at  once  insufficient  to  cause  fever  and 
difficult  to  find  in  the  small  quantities  of  blood 
usually  examined.  We  can  readily  understand  how 
even  a  few  scores  of  parasites  may  keep  the  infec- 
tion alive  for  years  without  being  numerous  enough 
to  produce  any  symptoms  whatever. 

The  relapses  are  precipitated  by  exposure,  fatigue, 
chills,  indigestion,  and  intercurrent  affections,  by 
anything,  in  short,  which  tends  to  reduce  the  vitality 
of  the  host.  Nothing  is  commoner  in  the  tropics 
than  to  see  bands  of  native  workmen  or  soldiers 
attacked  by  epidemics  of  fever  immediately  after 
commencing  some  severe  labour.  Such  cases  are 
often  only  relapses  among  persons  already  infected. 
Owing  to  the  same  facts  even  intelligent  persons 
often  ascribe  their  fever  to  chills. 

In  malarious  localities  many  apparent  relapses 
may  really  be  due  to  reinfection  ;  and  our  present 
knowledge  shows  that,  if  Anopheles  be  present,  a  i 
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patient  may  become  reinfected  even  from  himself. 
On  the  other  hand,  true  relapses  certainly  occur  in 
persons  long  removed  from  malarious  areas.  Such 
cases  are  found  with  all  the  species  of  parasites:  the 
quartan  is  especially  obstinate. 

7.  Chronic  Malaria. — The  condition  just  de- 
scribed is  known  as  chronic  malarial  disease  ;  and 
consists  of  a  continued  infection  in  which  the  para- 
sites occasionally  become  numerous  enough  to  pro- 
duce fever,  together  with  the  development  of  certain 
important  secondary  symptoms.  As  the  disease 
progresses,  three  series  of  phenomena  manifest 
themselves  :  {a)  the  parasites  tend  to  become  less 
and  less  numerous  ;  {/')  their  toxin  produces  less  and 
less  effect  ;  and  (c)  the  acciuiiulated  effect  on  the 
system  of  successive  paroxysms  becomes  more  and 
more  marked — producing  the  secondary  symptoms. 

These  consist  principally  of  anremia,  melanosis, 
siderosis,  enlargement  of  the  spleen  and  liver,  and 
perhaps  a  secondary  fever.  The  aiticniia  is  due 
partly  to  the  blood-destruction  which  takes  place  in 
the  paroxysm,  and  in  part  probably  to  the  state  of 
the  organs.  During  the  earlier  paroxysms,  each 
attack  is  followed  by  a  sensible  reduction  of  cor- 
puscles ;  but  this  reduction  tends  to  become  less  and 
less  with  each  relapse  ;  and  finally  a  constant  oligo- 
cythfemia,  standing  at  1,000,000  corpuscles  per 
c.mm.  or  even  less,  is  arrived  at.  Grave  paroxysms 
precipitate  this  result.  The  oligocythemia  is  asso- 
ciated with  nucleated  normoblasts  and  leucopenia, 
in  which  the  large  mononuclear  cells  are  said  to  be 
relatively  above  the  normal  in  number.  True  per- 
nicious anremia  with  megaloblasts  is  certainly  found, 
especially  among  pregnant  women  and  the  aged 
(Marchiafava  and  Bignami).  The  melanosis,  due 
to  the  constant  deposition  of  black  pigment  in  the 
organs,  grows  more  intense  as  the  infection  advances, 
but  tends  to  be  eliminated  as  the  invasion  subsides. 
On  the  other  hand,  siderosis  (deposition  of  yellow 
pigment)  increases  as  the  invasion  subsides.  The 
spleen,  sensibly  enlarged  even  after  the  first 
paroxysm,  increases  with  each  relapse,  until  it  may 
reach  almost  to  the  crest  of  the  ilium  and  beyond 
the  umbilicus.  The  liver  shows  a  similar  enlarge- 
ment, extending  several  inches  below  the  costal 
margin.  Both  organs  may  be  indurated,  and  ma)' 
be  tender  on  pressure,  or  may  even  be  the  seat  of  a 
dull  aching.  In  cases  of  grave,  and  especially  of 
tender,  tumours,  the  writer  has  found  in  India  a 
condition  of  caehectie  fever  of  a  continued  type, 
oscillating  within  a  few  degrees  above  normal,  not 
accompanied  by  parasites  even  in  the  splenic  blood, 
and  not  amenable  to  quinine.  He  is  inclined  to 
attribute  it  to  the  state  of  the  organs  ;  to  which 
Kelsch  and  Kiener  refer  their  ficvre  symptoinatiqtie, 
which  is  probably  the  same  thing.  Debility,  ema- 
ciation, cardiac  Imiits,  epistaxis,  darkening  of  the 
skin,  occasional  icterus,  diarrhcea,  constipation, 
dyspepsia,  and,  later,  oedema  of  the  feet  and  face, 
and  ascites,  fill  in  the  outline. 

It  is  important  to  note,  however,  that  in  many 
cases,  especially  among  well-to-do  or  habituated 
persons,  secondary  symptoms  scarcely  appear, 
chronic  malaria  finding  expression  only  in  occa- 
sional paroxysms  occurring  at  long  intervals.  It 
also  seems  that  enlargement  of  the  liver  and  spleen 
depends  upon  local  and  racial  conditions  as  well  as 
upon  malaria.  Thus  the  writer  has  not  found  it  in 
one  or  two  severe  and  lasting  endemics.  Rogers 
gives  observations  tending  to  show  that  splenic 
tumour  may  depend  on  impurity  of  water-supply. 


Daniels  shows  that  while  a  very  large  percentage  of 
negro  and  Indian  children  possess  splenic  tumour  in 
British  Guiana,  the  former  recover  from  it  first.  It 
is  prol  iable  that  various  conditions  or  complications, 
such  as  habitude,  climate,  poverty,  food,  diarrhoea, 
dysentery,  and  helminthiasis,  modify  the  secondary 
symptoms  in  many  ways. 

8.  Malarial  Cachexia.  —  As  the  disease  progresses 
further,  the  parasites  disappear  entirely  in  many 
cases,  even  the  melanin  being  eliminated  from  the 
spleen.  This  is  shown  by  examination  of  splenic 
blood  during  life  ;  and  Daniels  (confirmed  by 
the  writer)  shows  that  a  considerable  percentage 
of  greatly  enlarged  spleens  and  livers  found  at 
autopsies  contain  no  melanin  at  all.  In  such  cases, 
however,  the  secondary  symptoms — anosmia,  splenic 
and  hepatic  tumours,  &c. — are  very  apt  to  remain 
after  the  extinction  of  the  invasion  ;  and  we  obtain 
the  final  condition  of  malarial  cachexia. 

In  earl)' cachexias  it  is  probable  that  the  secondary 
or  cachectic  fever  may  be  present  ;  but  later  on, 
especially  as  the  splenic  tumour  becomes  indurated 
and  then  decreases,  the  temperature  falls  to  sub- 
normal, and  a  state  of  extreme  debility,  with  any 
or  all  of  the  symptoms  noted  above,  remains. 
Death  may  occur  from  asthenia,  or  more  commonly 
from  complications,  especially  from  pneumonia 
during  the  cold  season,  and  diarrhoea  and  dysentery 
during  rainy  seasons.  On  the  other  hand,  complete 
recovery  may  set  in  even  at  this  stage,  especially 
in  children  and  well-fed  and  well-treated  persons. 

9.  Seqitehc. — Owing  to  the  length  of  the  chronic 
malarial  infection,  it  is  always  diificult  to  say  whether 
a  sequela  is  a  resulting  or  an  intercurrent  affection. 
Paresis,  paralysis,  aphasia,  ataxia,  and  chorea, 
sometimes  follow  grave  paroxysms.  The  pathogeny 
of  nervous  sequela  is  traced  chiefly  to  cerebral  or 
cerebellar  punctiform  hemorrhages.  Ulcerative 
enteritis,  acute  and  chronic  nephritis,  alhiiininnria, 
and  glycosuria  are  fairly  well  established  sequeke 
both  of  parasitic  and  cachectic  malaria.  Cirrhosis 
of  the  liver  is  given  by  Kelsch  but  disputed  by 
others.  Pitnctiform  hcBmorrhagcs  of  the  retina  and 
deafness  are  sometimes  found.  Rupture  of  the 
spleen  from  slight  injuries  is  far  from  uncommon. 
Most  important  sequelae,  if  they  can  be  called  so, 
are  poverty  owing  to  the  inability  to  work,  and 
perhaps  a  proneness  to  helminthiasis.  Generally 
speaking,  malarial  disease  has  no  phlegmonous  ten- 
dency.   (See  also  p.  770.) 

10.  Complications. —  The  condition  of  things 
which  has  been  called  typho- malarial  fever  should 
be  looked  upon  as  being  a  mere  concurrence  of  the 
two  diseases.  Typhoid  fever  like  other  disease 
(e.g.  gonorrhcea)  is  apt  to  bring  on  relapses  of 
malarial  fever.  A  more  important  and  very  fatal 
complication  is  that  of  pneumonia  in  malarial 
cachectics.  Dysentery  and  diarrhaa  are  almost  as 
frequent  and  fatal  associations  in  the  tropics.  The 
writer  is  of  opinion  that  ankylostomes,  roiind- 
ivoniis,  whip-worms,  amo'bic,  and  ccrcomonads,  all 
tend  to  be  more  common  in  poor  malarial  cachectics. 
Insolation,  t)  Opical  hepatitis,  and  abscess  are  often 
associated  with  all  stages  of  the  disease.  The  phy- 
sician should  remember  [a)  that  intercurrent  infec- 
tions predispose  to  malarial  relapses,  and  (/')  that 
the  reduced  vitality  due  to  chronic  malaria  seems  to 
predispose  to  intercurrent  infections. 

Dl.\GNOSls. — The  physician  may  be  required, 
not  only  to  distinguish  the  disease  at  any  stage  from 
other  affections,   but  to  determine  the  species  of 
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the  parasite,  the  severity  and  progress  of  the  inva- 
sion, or  the  presence  of  post-malarial  and  cachectic 
fevers. 

During  the  first  paroxysms  a  prompt  and  definite 
diagnosis  cannot  always  be  made  on  cHnical  grounds 
alone — at  least  in  early  cases.  In  many  instances 
the  first  paroxysms  have  a  subintrant  character  ; 
the  fever  is  remittent  and  approaches  the  continued 
type  ;  and  the  secondary  symptoms  have  not  yet 
developed.  Hence,  as  it  is  bad  treatment  to  delay 
the  exhibition  of  quinine  until  the  rhythmical 
quality  of  the  fever  declares  itself,  immediate  exa- 
mination of  the  blood  is  often  demanded.  In  the 
majority  of  cases  this  clinches  the  diagnosis  at  once 
by  revealing  the  presence  (a)  of  the  parasites,  and 
{b)  of  pigmented  leucocytes.  In  the  first  one  or 
two  paroxysms,  however,  both  parasites  and  melani- 
ferous  leucocytes  may  be  still  too  scarce  to  be  easily 
detected.  In  such  cases  we  are  often  guided  by 
the  leucopenia  and  large  number  of  mononuclear 
cells  after  the  crisis  (Christophers  and  Stephens). 
The  same  condition  may,  however,  occur  in  typhoid 
fever. 

In  somewhat  older  infections  both  parasites  and 
pigment  and  the  periodical  nature  of  the  fever  be- 
come almost  invariably  manifest.  To  find  the  first 
with  certainty,  however,  the  physician  must  be  a 
practised  observer  ;  he  must  be  al)le  to  detect  the 
small  amoebula;  of  the  sestivo-autumnal  parasites  ; 
he  should  search  the  blood  when  the  temperature  is 
rising  ;  and  may  have  to  search  it  more  than  once.  As 
regards  the  fever,  although  the  classical  curves  may 
not  be  established,  a  sudden  drop  to  below  normal 
(e.g.  to  97°  F. )  is  very  indicative  of  malarial  fever, 
if  powerful  antipyretics  have  not  been  given. 

Still  later  the  occurrence  of  relapses  and  the 
appearance  of  splenic  and  hepatic  tumours  and  of 
the  dusky  complexion  are  additional  aids  to  dia- 
gnosis. In  old  cases,  when  the  parasites  are  absent 
or  too  scanty  to  be  found,  we  must  rely  upon  the 
secondary  symptoms  and  the  character  of  the 
antemia.  Ankylostomiasis  is  very  apt  to  be  taken 
for  malarial  cachexia.  In  early  cases  of  the  former 
the  ova  of  the  worms  are  to  be  found  ;  in  those  of 
the  latter,  splenic  and  hepatic  tumours  exist. 
Advanced  cases  of  both,  however,  may  often  exhibit 
little  difference,  except  perhaps  in  the  deeper 
anaemia  of  ankylostomiasis. 

The  curative  effect  of  quinine  in  malaria  is  always 
a  valuable  aid  to  diagnosis.  Post-malarial  and 
cachectic  fevers  are  distinguished  by  their  continued 
type,  by  the  absence  of  fever-producing  parasites, 
and  by  resistance  to  quinine.  Examination  of  the 
splenic  or  hepatic  blood  is  demanded  in  some  cases. 

Detection. — The  microscope  must  have  a  one- 
twelfth  oil-immersion  lens,  and  a  sub-stage  con- 
denser. Use  the  flat  mirror.  Do  not  place  too 
near  the  window.  Employ  as  much  light  as  is  con- 
sistent with  good  definition — pigment  shows  best 
in  a  bright  light.  To  cleanse  glasses  in  water  will 
suffice.  New  cover-glasses  must  be  soaked  in  acid 
and  then  washed.  Rub  the  finger  dry  and  clean 
before  pricking.  Prick  the  insensitive  skin  above 
the  nail.  The  blood  must  come  easily.  Take  up 
on  the  cover -glass  a  drop  the  size  of  the  head  of  an 
ordinary  pin.  Wipe  the  slide.  Drop  the  charged 
cover-glass  upon  it  from  the  height  of  half  an  inch. 
Examine  fields  where  the  corpuscles  lie  fairly  sepa- 
rate but  are  not  crushed  ;  for  the  larger  parasites 
thicker  fields  will  suffice.  Do  not  waste  time  over 
bad  fields  or  specimens.    The  student  must  make 


himself  familiar  with  vacuolated  and  crenated  red 
corpuscles,  dirt  and  flaws  in  the  glass,  blood-plates, 
&c.,  by  studying  his  own  blood.  Vacuoles  have  a 
thick  refractive  margin,  appear  to  alter  in  size  with 
change  of  focus,  and  often  quiver  within  the  cor- 
puscle—  things  never  seen  with  amoebula?.  Ring- 
shaped  and  eye-shaped  vacuoles  are  sometimes  seen, 
but  these  are  seldom  quite  circular  like  amcebultC. 
If  only  small  amcebulas,  or  only  those  with  crescents, 
are  present,  the  case  is  restivo-autumnal.  If  larger 
pigmented  forms,  still  enclosed  in  corpuscles,  are 
numerous,  it  is  quartan  or  tertian.  In  this  case,  if 
the  infected  corpuscle  is  small,  we  have  a  quartan  ; 
if  large,  a  tertian  case.  Crescents  which  have  be- 
come spherical  may  be  mistaken  for  large  quartan 
and  tertian  organisms,  but  the  former  are  not  en- 
closed in  corpuscles.  Examine  at  the  beginning  of 
the  paroxysm.  A  parasite  will  generally  be  found 
in  one  in  ten  fields  ;  sometimes  several  occur  in  one 
field. 

To  dissect  mosquitoes,  kill  with  chloroform  and 
examine  fresh.  Pass  a  needle  through  the  thorax 
and  hold  down  the  insect  in  a  drop  of  water  placed 
on  a  glass  slide.  With  another  needle  separate  the 
last  two  tail-segments.  Pull  out  the  stomach,  intes- 
tine, Malpighian  tubes,  and  ovaries.  Examine  the 
stomach  for  zygotes,  first  with  low  and  then  with 
high  power.  They  will  be  seen  as  small  circles 
containing  melanin  when  young  ;  as  large  spheres 
later.  For  the  salivary  glands  use  fairly  strong  salt- 
solution  and  tease  out  the  scales  near  the  neck. 
The  blasts  will  appear  like  snips  of  thread  in  the 
body-fluid  or  in  the  cells  of  the  gland.  Insects 
gorged  with  blood  should  be  kept  alive  for  a  day  or 
two  until  the  stomach  has  emptied  itself  They 
need  water  and  bananas  to  be  kept  living  for 
long. 

Staining  is  not  necessary  for  diagnosis,  and  can- 
not be  discussed  here.  Almost  any  method  suffices 
merely  to  colour  the  parasites,  both  in  man  and  in 
the  gnat  ;  but  in  order  to  distinguish  the  nucleus 
the  Romanowsky  method  should  be  employed,  and 
the  reader  must  study  the  monographs  on  malaria. 

To  examine  splenic  or  hepatic  tissues  during  life 
insert  a  rather  large  hypodermic  needle  (without  the 
syringe),  the  patient  holding  his  breath.  Leave  z« 
sitn  for  about  60  seconds,  during  which  the  needle 
fills  with  blood.  Withdraw  and  blow  out  the  blood 
and  tissue  cells  upon  a  slide.  Parasites  and  black 
and  yellow  pigments  can  easily  be  found.  The 
writer  has  never  observed  any  real  inconvenience 
produced. 

Since  the  life  of  the  whole  group  or  horde  of  or- 
ganisms coincides  exactly  with  the  life  of  any  one 
of  the  individuals  constituting  it,  it  will  readily  be 
understood  that  in  a  single  infection  by  the  quartan 
parasite  sporulation  occurs  only  every  72  hours, 
that  is,  every  third  day  ;  in  the  tertian  it  occurs 
every  other  day  ;  in  the  restivo-autumnal  every  day 
or  every  other  day  according  to  the  variety. 

In  the  case  of  double  and  treble  infections  there 
are  two  or  three  distinct  hordes  of  parasites  of  the 
same  kind  in  the  same  host — distinct,  because  at  a 
given  moment  they  present  different  stages  of 
growth.  Thus,  when  one  horde  is  sporulating, 
another  is  still  growing,  and  will  sporulate  to- 
morrow or  the  next  day  according  to  the  species. 
Similarly  we  often  see  mixed  infections — that  is, 
cases  in  which  hordes  of  two  or  even  three  different 
kinds  of  parasites  exist  in  the  same  host.  In  all 
these  cases  each  horde  continues  to  propagate  inde- 
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pendently  of  any  others  which  may  be  present  along 
with  it. 

The  parasites  pass  the  greater  part  of  their  exist- 
ence safely  ensconced  within  the  corpuscles  and 
engaged  simply  in  growing.  Their  only  effect 
during  this  period  is  to  consume  and  destroy  the 
individual  corpuscles  in  which  they  happen  to  lie. 
But  when  the  moment  comes  for  them  to  rupture 
the  corpuscles  and  scatter  their  spores  in  the  liquor 
sanguinis,  other  and  more  important  phenomena 
assert  themselves.  Together  with  its  spores,  each 
parasite  liberates  a  few  black  granules  of  melanin — 
the  altered  haemoglobin  which  it  contains.  This  is 
ultimately  taken  up  by  the  phagocytes  of  the  blood, 
and  finally  finds  its  way  to  the  spleen  and  other 
organs,  which  in  the  course  of  time  it  renders 
melanotic.  At  the  same  moment,  moreover,  each 
parasite  liberates  a  minute  quantity  of  some  toxic 
substance.  If  the  whole  horde  of  parasites  sporu- 
lating  at  the  moment  be  a  large  one,  the  total 
amount  of  toxin  liberated  must  also  Ije  large  ;  and 
if  this  be  sufficiently  large,  it  produces  the  fever  and 
other  symptoms  which  are  characteristic  of  a  typical 
attack  of  malarial  fever.  Hence  it  follows  that  tlie 
attacks  of  malarial  fever  coincide  in  time  with  the 
sporulation  of  each  successive  horde  of  parasites  ; 
and,  since  this  occurs  at  regular  intervals  of  one, 
two,  or  three  days,  according  to  the  species  of 
parasite  concerned,  the  successive  attacks  of  fever 
must  show  a  similar  rhythmical  periodicity — which 
is,  in  fact,  the  distinctive  peculiarity  of  malarial 
fever. 

Prognosis. — This  is  much  better  in  temperate 
than  in  hot  climates  ;  and  in  those  who  take  quinine 
well,  who  can  afibrd  good  food  and  removal  from 
malarious  localities,  and  who  belong  to  habituated 
races.  Pernicious  attacks  are  certainly  much  less 
common  with  the  quartan  and  tertian  parasites  ; 
on  the  other  hand,  these  parasites  often  produce 
very  obstinate  infections  in  hot  climates.  Nearly 
all  infections  can  be  stamped  out  if  taken  in  time. 
Recovery  is  often  complete  even  from  very  severe 
cachexias.  Pernicious  attacks  are  very  fatal — espe- 
cially the  cerebral  and  choleraic  forms,  particularly 
when  occurring  after  considerable  antemia  has  been 
already  established,  or  in  old  people.  Pneumonia, 
chronic  dysentery,  and  diarrlnea  are  grave  compli- 
cations. Amyloid  degeneration  necessitates  a  bad 
prognosis.  As  a  rule  the  prognosis  is  good  in 
malarial  disease  if  the  patient  can  and  will  follow 
the  directions  of  his  medical  adviser. 

T R E ATM E N T.  —  I .  Preventive. — Persona!.  —  In 
all  malarious  localities  mosquito-curtains  should  be 
scrupulously  used  during  sleep.  They  should  be 
entirely  free  from  the  smallest  holes,  rents,  or 
apertures ;  should  be  carefully  tucked  under  the 
mattress  or  bedding  ;  and  should  be  entered  with 
precautions  to  prevent  the  simultaneous  entry  of 
gnats.  A  punkah  over  the  curtains  adds  to  the 
safety  and  comfort  of  the  sleeper;  and  punkahs 
should  be  used  in  the  days  and  evenings  as  much  as 
pcjssible.     Culicifngcs  are  not  to  be  trusted. 

Quinine  is  a  very  good  prophylactic.  The  writer 
prefers  5  to  lo  grains  daily  before  breakfast.  Others 
recommend  15  grains  or  so  twice  a  week.  It  is 
certain  that  infection  can  be  largely  postponed,  if 
not  entirely  prevented,  even  in  the  most  malarious 
districts,  by  persons  who  employ  such  measures 
with  care  and  common-sense. 

DorncstU.—  Punkahs,  fixed  wire-gauze  screens  to 
the  windows,  whitewashed  walls,  and  removal  of 


all  stagnant  water  from  tubs,  flower-pots,  and  de- 
pressions in  the  ground  are  called  for. 

Barracks,  gaols,  hosfiitals,  and  rest-houses  should 
always  be  carefully  attended  to  in  these  respects. 
Patients  suffering  from  either  acute  or  chronic 
malaria  should  be  invariably  protected  by  nets. 

Segregation. — Europeans  generally  contract  the 
disease  through  the  agency  of  Anopheles  from 
natives — especially  from  native  children  — living  in 
their  vicinity.  In  all  malarious  tropical  towns  the 
Europeans  should  live  in  a  separate  quarter.  The 
houses  should  lie  large  airy  structures,  the  rooms 
being  whitewashed  or  painted  white,  and  provided 
with  a  white  ceiling.  Surrounding  bush  should  be 
cleared  as  far  as  possible  —  though  a  few  large  trees 
may  be  left. 

Rhmicipal  measures.  —  In  all  towns  possessing 
sanitary  agencies,  the  whole  area  should,  if  pos- 
sible, Ije  gradually  drained  and  levelled  so  as  to 
remove  all  pools  where  Anopheles  may  breed. 
Agents  should  also  be  employed  to  destroy  larva 
by  oil  or  tar,  or  by  overturning  vessels  of  stagnant 
water.  In  the  writer's  opinion  these  measures  will 
be  likely  to  protect  a  larger  numljer  of  people  at 
less  cost  than  measures  of  personal  or  domestic 
hygiene  alone  can  do.  Koch  recommends  treating 
a  whole  population  with  quinine  ;  this  may  be 
practicable  in  certain  isolated  communities. 

The  best  rule  is  to  adopt  as  many  measures  as  are 
possible  under  local  conditions. 

Exemption. —  A  certain  degree  of  exemption 
is  certainly  often  acquired  by  those  who  have  passed 
through  a  long  malarial  infection.  Thus  a  large 
percentage  of  native  children  suffer  from  the  disease 
in  all  its  stages  ;  but  as  they  grow  older  they  throw 
it  off ;  and,  though  they  occasionally  suffer  later 
from  fever,  they  do  not  suffer  much.  Hence,  adult 
natives  often  seem  to  escape  where  Europeans  con- 
tract grave  infections.  No  means  of  conferring 
protective  properties  is  known. 

2.  Curative. — Quinine  is  a  specific  against  the 
propagation  of  the  parasites  within  the  blood  :  but 
it  must  be  emplo3'ed  in  a  skilful  manner.  The 
oliject  is  not  to  reduce  a  given  attack  of  fever,  but 
to  rid  the  system  of  the  parasites  entirely.  Innne- 
diately  after  a  definite  diagnosis  is  obtained,  the 
drug  must  be  given  promptly  and  in  si/Jpieient  doses, 
and  must  be  continued  for  months.  The  writer 
Considers  it  a  grave  mistake  to  withhold  it  until  the 
temperature  falls  below  normal  ;  though,  perhaps, 
excessive  doses  should  not  be  employed  when  there 
is  high  fever.  The  most  effective  time  for  ad- 
ministration is  about  an  hour  before  the  commence- 
ment of  an  expected  paroxysm  ;  but  in  the  early 
remittent  stages  quinine  should  Ije  given  thrice 
daily.  As  a  rule,  the  daily  amount  for  an  adult 
need  scarcely  exceed  30  grains,  distributed  accord- 
ing to  the  physician's  discretion.  The  amount  of 
'  singing  in  the  ears '  is  a  good  test  of  the  degree 
to  which  the  system  has  been  .saturated.  A  useful 
rule  is  just  to  maintain  a  considerable  degree  of 
singing  in  the  ears  while  the  parasites  or  pigmented 
leucocytes  are  sufficiently  numerous  to  be  detected, 
and  for  a  week  afterwards.  In  a  hot  climate  the 
parasites  appear  to  be  much  more  resistent  to 
quinine  than  in  a  temperate  one.  After  the  attack 
or  relapse  has  passed  off  for  a  week,  the  dose  may 
be  reduced  to  10  grains  daily  before  breakfast,  and 
5  grains  again  in  the  evening — to  be  continued  for 
another  two  weeks.  Then,  gradually,  further  reduc- 
tions maybe  made.  Manson  recommends  1 5  grains  in 
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three  doses  once  a  week.  The  susceptibility  of  the 
patient  must  be  a  guide.  The  drug  must  not  be 
entirely  abandoned  for  at  least  three  months  after 
an  attack. 

The  writer  always  recommends  quinine  to  be 
given  in  acid  solution  just  before  a  meal,  the  first 
mouthful  of  food  being  swallowed  just  after  the 
medicine.  This  removes  the  taste  at  once,  and 
mitigates  the  irritant  effect  on  the  stomach  ;  while 
singing  in  the  ears  often  announces  absorption 
within  half  an  hour.  Pills  and  capsules  are  apt  to 
become  insoluble  in  damp  tropical  climates.  Rectal 
or  hypodermic  administration  is  often  necessary  :  in 
the  former  case,  up  to  20  grains  or  more  thrice 
daily  ;  in  the  latter,  up  to  10  grains  thrice  daily. 
The  physician  should  always  keep  special  tabloids 
of  quinine,  and  a  good  syringe  for  hypodermic  use 
(see  Hypodermic  Medication).  If  he  possesses 
only  the  sulphate,  this  should  be  dissolved  by 
adding  half  its  weight  of  tartaric  acid  with  the 
requisite  amount  of  boiled  water.  The  syringe  and 
needle  should  also  be  boiled  ;  and  the  injection 
made  into  muscle. 

In  chroiiic  iimlaria  it  is  not  necessar}'  to  press 
quinine  unless  there  is  evidence  to  show  that  the 
parasites  are  still  present.  Small  doses  suffice  at 
this  stage  ;  but  on  the  other  hand,  close  attention 
must  be  given  to  the  secondary  symptoms.  Arsenic, 
iron,  and  sodium  sulphate  and  bicarbonate  are  un- 
doubtedly beneficial.  Starved  cachectics  require 
careful  feeding.  At  all  stages  removal  to  a  tem- 
perate climate,  sea-voyages,  or  courses  of  medicinal 
waters  are  to  be  recommended. 

Subsidiary  symptomatic  treatment  is  not  to  be 
neglected  ;  but  details  must  be  left  to  the  physician. 
Purgatives  and  also  opium  are  often  most  useful. 
Methylene  blue  has  been  rather  discredited.  War- 
burg's tincture  is  valuable  (dose  about  one  table- 
spoonful).  Antifebrin  and  phenacetin  are  much 
abused,  and  the  writer  even  thinks  that  they  may 
be  harmful  if  given  before  the  crisis,  or  too  fre- 
quently. In  hyperpyrexia  tepid  baths  are  better. 
A  full  knowledge  of  the  pathology  is  the  first 
essential  of  treatment  ;  and  the  physician  is  not 
justified  in  neglecting  the  logical  use  of  quinine  for 
popular  nostrums.  In  malarious  localities  the 
patient  must  invariably  sleep  in  well-arranged 
mosquito-curtains,  to  avoid  infecting  others  and 
reinfecting  himself.  Quinine  must  be  well  pushed 
in  pernicious  attacks.    Entozoa  should  be  expelled. 

See  also  Blackwater  Fe\'er,  p.  143. 

Ronald  Ross. 

MALFORMATIONS  (male,  amiss  ;  and  foniio, 
I  fashion). — Synon.  :  Fr.  Malformations:,  Ger. 
Missbildiingen.    See  Monstrosities. 

MALIGNANT  DISEASES.— This  term  is  ap- 
plied, first,  to  tumours  which,  without  any  natural 
limitation,  gradually  involve  the  surrounding  tis- 
sues, reproduce  themselves  in  distant  parts,  and,  if 
unremoved,  inevitably  lead  to  the  destruction  of 
life  ;  and,  secondly,  to  certain  varieties  of  fevers  and 
other  acute  affections,  such  as  typhoid  fever,  scarlet 
fever,  small-pox,  and  cholera,  which  present  pecu- 
liarly grave  and  aggravated  symptoms,  and  gene- 
rally end  in  death. 

MALIGNANT  PUSTULE.  —  PusTirLE, 
Malignant. 

MALINGERING.— 5c«  Feigned  Diseases. 


MALLEIN,— 5««  Glanders. 

MALTA. — A  warm,  moist,  and  variable  winter 
climate.    See  Climate,  Treatment  of  Disease  by. 

MALTA  FEVER.— Synon.  :  Febris  undulaiis; 
Mediterranean  Fever ;  Gastric  Remittent,  and 
Bilious  Remittent  Fever  ;  Rock-Fever  (Gibraltar)  ; 
Neapolitan  Fever,  &c. 

Definition. — An  endemic  disease  of  long  dura- 
tion, characterised  by  fever,  enlarged  spleen,  profuse 
perspiration,  constipation  ;  by  almost  invariable  re- 
lapses :  accompanied  by  pains  of  a  rheumatic  or 
neuralgic  character,  and  sometimes  swelling  of 
joints  or  orchitis  ;  and  characterised  in  fatal  cases 
by  enlargement  and  softenihg  of  the  spleen,  no 
swelling  or  ulceration  of  Peyer's  patches,  and  the 
constant  occurrence  in  various  organs  of  a  species 
of  micrococcus. 

Geographical  Distribution. — Formerly  this 
fever  was  believed  to  be  confined  to  the  shores  and 
islands  of  the  Mediterranean,  where  it  is  widely  dis- 
tributed ;  recent  investigations  tend  to  show  that  it 
occurs  in  other  places — India,  Brazil,  Cuba,  Puerto 
Rico,  Hong-Kong,  Manila,  and  even  in  England. 

Etiology.  —  Malta  fever  is  probably  due  to  the 
introduction  into  the  system  of  a  specific  micro- 
organism (Micrococcus  melitettsis).  This  assertion 
is  based  upon  the  following  facts  :  (l)  This  micro- 
coccus is  found  in  the  organs  of  every  fatal  case. 
(2)  This  bacterium  can  be  readily  cultivated  outside 
the  body.  (3)  Inoculations  of  pure  cultivations  into 
monkeys  have  caused  fever  and  death.  (4)  From 
the  organs  of  these  monkeys  the  identical  micro- 
coccus has  been  abundantly  obtained.  (5)  Inocula- 
tions of  cultures  have  been  followed  by  the  disease 
in  man.  (6)  The  serum  of  the  subjects  of  Malta 
fever,  in  high  degrees  of  dilution,  causes  agglutina- 
tion and  sedimentation  of  cultures  of  Micrococcus 
melitensis.  As  to  hew,  under  natural  conditions, 
this  micrococcus  gains  entrance  to  the  organism 
nothing  definite  is  known.  There  is  no  evidence 
that  Malta  fever  is  communicated  directly  from  indi- 
vidual to  individual.  One  attack  of  Malta  fever 
probably  confers  immunity  against  a  second. 

Age  and  Sex. — This  disease  chiefly  affects  young 
persons  between  the  ages  of  ten  and  thirty  ;  less 
frequently  under  ten,  and  from  thirty  to  fifty  ;  and 
very  rarely  above  fifty.  It  does  not  seem  to  occur 
among  infants,  or  if  it  does  it  is  not  recognised. 
Sex  has  little  influence,  but  the  complaint  is  more 
common  among  men  than  women. 

Station  in  life. — Malta  fever  attacks  the  well-to-do 
classes,  living  in  large  well-ventilated  houses,  pro- 
bably in  as  large  a  proportion  as  it  does  the  poor  in 
their  more  crowded  dwellings. 

Months  and  Seasons. — The  summer  is  the  season 
of  the  greatest  prevalence  of  the  disease,  and,  in 
the  Mediterranean  at  all  events,  most  cases  occur  in 
the  month  of  July.  A  marked  diminution  takes 
place  in  autumn,  and  it  is  rare  in  the  winter  and 
spring  months. 

Incubation. — It  is  impossible  to  say  definitely 
how  long  the  period  of  incubation  is,  but  the  writer 
would  put  it  approximately  at  ten  days. 

Clinical  Description.  —  Early  Symptoms. 
For  the  first  week  or  ten  days  sleeplessness  and 
headache  are  complained  of,  which  may  be  mild  or 
severe  ;  the  appetite  is  absent  ;  there  is  nausea, 
sometimes  vomiting,  and  a  feeling  of  weight  and 
tenderness  in  the  epigastric  region  ;  constipation  is 
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the  rule,  dianhLca  the  exception.  The  spleen  and 
liver  are  enlarged,  and  both  may  be  tender  on  pres- 
sure. Tympanites  is  uncommon,  but  may  occur,  as 
also  may  gurgling  in  the  iliac  fossa.  During  this 
time  almost  invariably  a  slight  cough  with  scanty 
expectoration  is  developed,  and  on  examination  the 
breathing  at  the  bases  is  found  to  be  unsatisfactory, 
harsh,  and  creaking  in  character,  with  now  and  then 
a  moist  crepitation.  There  is  no  eruption,  but  the 
patient  suffers  from  a  most  profuse  perspiration,  and 
a  more  or  less  abundant  crop  of  sudamina  is 
developed.  There  may  be  a  little  delirium  at  night 
during  this  time,  but  this  is  rare,  and  is  so  slight  as 
scarcely  to  call  for  remark.  Unless  there  be  head- 
ache or  severe  pain  in  the  lumbar  region,  the  patient 
for  the  first  week  or  two  usually  professes  that  he 
suffers  very  little  ;  at  the  end  of  this  period  the 
headache  and  acute  symptoms  usually  disappear, 
and  the  long  and  monotonous  period  of  the  fever 
begins,  a  period  which  seems  interminable  alike  to 
medical  attendant  and  patient.  The  patient's 
aspect  is  natural  but  listless  ;  his  tongue  is  clean ; 
he  has  a  wish  for  solid  food,  which  must  often  be 
denied  ;  and  his  bowels  require  the  stimulus  of  an 
aperient  or  enema  for  evacuation. 

Later  symptoms.  — The  profuse  perspiration  still 
continues,  and  day  after  day  the  patient  becomes 
weaker  and  loses  weight,  until  he  has  scarcely 
power  to  stagger  a  few  yards.  During  this  period 
the  temperature  often  ranges  high.  The  patient 
sleeps  moderately  well,  has  no  delirium  or  restless- 
ness, is  uncomplaining,  and  takes  without  any  ill 
effect  a  large  supply  of  fluid  food  and  stimulants. 
The  only  variation  in  his  condition  is  afforded  by 
a  rheumatic  affection  of  the  joints  ;  one  day  the 
knee  is  found  red,  swollen,  and  intensely  painful  on 
being  touched,  a  few  days  afterwards  a  wrist  or 
ankle  may  be  attacked.  Sometimes  almost  all  the 
large  joints  in  the  body  are  affected  in  this  way,  or 
there  may  be  intercostal  neuralgia,  sciatica,  or  an 
inflamed  and  swollen  testicle.  Thus  many  weeks 
may  pass,  but  at  last  the  temperature  comes  down 
to  the  normal,  and  the  patient  enters  on  a  long  and 
tedious  convalescence. 

Temperatnix. — The  chief  characteristic  in  regard 
to  the  temperature-curve  in  this  fever  is  its  irregu- 
larity. The  type  varies  from  the  continued  to  the 
intermittent  :  one  case  is  almost  continuous  through- 
out, another  almost  intermittent ;  some  cases  begin 
with  a  markedly  intermittent  type,  and  pass  into 
the  continued,  while  others  begin  as  continued  and 
pass  into  the  intermittent.  Some  severe  cases  show 
a  long  irregular  elevation  of  temperature,  only  reach- 
ing normal  limits  about  the  ninetieth  day.  The 
temperature-curve,  as  a  rule,  runs  high,  reaching 
104",  105°,  and  even  106°  F. 

Duration.  — Patients  with  Malta  fever  show  an 
average  stay  in  hospital  of  nearly  ninety  days.  The 
length  of  the  fever  may  vary  from  fifteen  days  to  as 
many  weeks  or  more. 

Diagnosis. — Apart  from  their  respective  serum- 
reactions,  a  severe  rapidly  fatal  case  of  Malta  fever 
cannot  be  distinguished  from  a  similar  case  of  typhoid 
except  by  post-mortem  examination,  when  the 
absence  or  presence  of  a  specific  anatomical  lesion 
in  the  small  intestine  at  once  separates  the  two  kinds. 
If,  as  many  hold,  these  fevers  are  caused  by  the 
entrance  into  the  body  of  specific  micro-organisms, 
then  it  is  evident  that  the  most  rational  and  scientific 
method  of  classifying  them  would  be  by  the  identifi- 
cation of  the  parasite  peculiar  to  each.     In  all  cases 


of  Malta  fever  there  is  found  a  minute  round  or  oval 
bacterium — the  specific  micrococcus  ;  whereas  in  ty- 
phoid there  is  found  a  much  larger  rod-shaped  micro- 
organism—  the  typhoid-bacillus.  Principally  through 
the  labours  of  Professor  Wright,  a  valuable  aid  in 
the  diagnosis  of  Malta  fever  has  been  discovered  in 
the  agglutinating  and  sedimenting  power  of  the 
serum  of  patients  suffering,  or  who  have  lately  suf- 
fered, from  the  disease  on  cultures  of  Micrococcus 
melitensis  (see  Serum-Reactions).  In  the  case  of 
this  bacterium  the  specific  reaction  is  obtainable  at 
an  earlier  stage  (second  or  third  day)  of  the  disease, 
and  with  much  higher  dilutions  (I  :  100  or  more) 
than  is  the  case  with  the  corresponding  test  for 
typhoid  fever.  The  specific  property  of  the  serum 
persists  for  many  months  —perhaps  years.  Ordinary- 
cases  of  -Malta  fever  can  be  distinguished  from 
typhoid  by  their  long  duration,  the  tendency  to 
constipation,  the  absence  of  a  specific  eruption,  and 
the  much  smaller  rate  of  mortality,  which  does  not 
exceed  2  per  cent. 

Treatment. — This  is  a  specific  fever,  and  no 
drug  at  present  known  has  any  power  of  modifying 
its  course.  The  sulphate  and  salicylate  of  quinine, 
Warburg's  tincture,  eucalyptus,  calomel,  salicylic 
acid  or  the  salicylates,  carbolic  acid,  and  other  drugs 
have  been  tried  again  and  again  for  this  purpose, 
but  without  any  good  result.  Medicinal  treatment 
must  therefore  be  directed  to  mitigate  severe  sym- 
ptoms. At  the  beginning  of  the  fever  phenazone 
is  often  found  useful  to  combat  severe  headache  and 
sleeplessness.  For  the  constipation  a  mild  aperient 
or  simple  enema  will  very  often  prove  necessary. 
For  the  neuralgic  and  articular  pains,  hypodermic 
injection  of  morphine,  and  the  liniments  of  aco- 
nite, opium,  and  belladonna  will  be  prescribed. 
Treatment  must  therefore  be  principally  directed  to 
keeping  up  the  patient's  strength  by  judicious  diet- 
ing, and,  when  required,  by  stimulants,  and  by 
attention  to  ordinary  hygienic  principles.  Removal 
of  the  patient  from  the  affected  area  does  not  cut 
short  the  course  of  the  fever  ;  but,  as  in  many  other 
diseases,  complete  restoration  to  health  will  cer- 
tainly be  hastened  by  change  of  climate. 

David  Bruce. 

MAMMARY  CONCRETIONS  AND  CAL- 
CULI.—5,v  Concretions. 

MAMMARY  GLAND,  Diseases  oi.—See 
Breast,  Diseases  of. 

MANIA  [ixav'ta,  fury,  madness). --Synon.  :  Fr. 
jSIanie  Snraigiie  \  Del  ire  Aigiie  ;  Fiireiir  ;  Ger. 
TohsuiJit  ;  W'lith. 

Under  the  term  '  mania '  very  distinct  disorders 
or  degrees  of  disorder  have  been  described,  which 
we  shall  speak  of  as  Acute  Delirious  Mania  ;  Acute 
Alania  ;  and  Mania. 

I.  Acute  Delipious  Mania. — An  outburst  of 
delirious  mania  may  take  place  after  very  few  and 
very  short  premonitory  symptoms.  Quite  suddenly, 
after  a  few  days  or  even  hours,  the  patient  will  dis- 
play the  most  violent  excitement,  which  may  as 
suddenly  subside,  or  run  a  well-marked  course  of  a 
few  weeks  ;  and  if  it  does  not  terminate  fatally  will 
gradually  decline,  recovery  usually  taking  place. 
Such  an  attack  may  have  its  origin  in  some  sudden 
mental  shock,  as  the  death  of  a  friend,  a  violent 
quarrel,  a  disappointment  or  suddenly  announced 
misfortune  ;  or  it  may  arise  in  the  course  or  de- 
cline of  an  acute  disease,  as  pneumonia  or  measles. 
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It  may  also  come  on  during  rheumatism,  or  after 
great  fatigue,  an  epileptic  seizure,  or  childbirth.  A 
theory  lately  propounded  that  this  disorder  is  due 
to  autotoxic  poisoning  is  not  at  present  supported 
by  any  evidence. 

We  cannot  tell  at  first  whether  the  attack  will  be 
transient  or  prolonged.  We  may  try  to  cut  it  short 
by  a  brisk  purgative,  and  by  such  medicines  as 
chloral  hydrate  and  bromide  of  potassium,  a  sub- 
cutaneous injection  of  hydrobromate  of  hyoscine,  or 
a  full  dose  of  paraldehyde  ;  and  these  not  infre- 
quently answer  the  purpose.  Sleep  is  procured, 
and  perfect  recovery  may  take  place  in  a  few  days. 
There  are  patients  whose  organisation  is  so  unstable 
that  it  is  thrown  off  its  balance  by  a  cause  perhaps 
trifling,  but  which  produces  a  tremendous  nerve- 
discharge  and  complete  disturbance  of  the  whole 
mental  functions.  But  so  transient  may  this  be, 
that  one  sleep  restores  the  normal  equilibrium,  and 
the  patient  is  cured.  This  condition  in  females  is 
often  called  hysterical — hysterical  mania.  There 
is  no  special  connection  between  it  and  the  uterine 
functions,  and  it  is  better  to  retain  the  name  '  hys- 
terical mania  '  for  a  variety  to  which  it  may  be  more 
appropriately  given. 

The  delirium,  however,  does  not  always  terminate 
quickly.  If  sleep  becomes  less  and  less,  the  mind 
more  and  more  confused,  and  quiet  and  lucid  intervals 
rarer,  we  may  be  sure  that  the  attack  will  be  serious 
and  prolonged,  and  that  careful  and  efficient  nursing 
for  some  time  will  be  necessary.  Where  a  quiet 
and  airy  room  can  be  provided,  and  a  patient's 
means  are  sufficient  to  allow  him  an  adequate  staff 
of  attendants,  an  asylum  is  not  indispensable.  He 
will  not  require  to  take  exercise  in  a  garden  ;  he  will 
not  be  dangerous,  as  some  are,  to  himself  or  others, 
though  he  may  be  violent  and  excited.  He  may  be 
noisy,  however,  and  so  not  able  to  remain  unless 
the  house  is  detached.  The  room  should  be  lofty 
and  cool,  the  windows  protected  and  darkened  ; 
all  furniture  must  be  removed,  and  the  bed  made 
on  mattresses  placed  on  the  'floor,  for  he  will  not  lie 
on  a  bedstead,  and  attempts  to  keep  him  there  will 
end  in  bruises  or  more  serious  injury.  Clothes 
will  be  torn  off ;  but  if  the  weather  is  very  hot, 
as  is  so  often  the  case  during  these  attacks,  this 
will  be  of  little  consequence.  If  it  is  cold,  a 
strong  suit  laced  up  the  back  may  be  put  on,  and 
underneath  it  the  requisite  body-clothes  ;  or  a 
blanket  may  be  placed  round  the  patient,  and 
fastened  up  the  back. 

These  patients  are  in  incessant  motion,  singing, 
shouting,  and  talking  in  a  string  of  incoherent 
utterances,  often  repeating  the  same  sentence  again 
and  again,  or  a  snatch  of  a  song  or  text,  or  a  rhyme 
of  their  own  composition.  As  a  rule  they  are  not 
violent,  and  do  not  attack  those  about  them,  though 
they  inay  resist  that  which  is  done  for  them.  They 
may  be  hilarious  and  full  of  glee  and  mischief,  which 
is  a  good  sign  ;  or  terror-stricken,  with  visions  of 
horrible  objects,  which  is  unfavourable.  They  are 
wet  and  dirty  ;  and  the  urine  will  be  high-coloured 
and  often  retained  for  a  long  period.  We  shall 
derive  valuable  information  if  we  are  able  to  take 
the  temperature  ;  but  often  that  is  a  difficult  task. 
A  high  temperature  is  a  bad  sign  ;  and  so  is  a  rapid 
pulse  if  it  continues  persistently  when  a  patient  has 
not  been  using  violent  exertion  for  some  time.  The 
tongue  will  often  become  thickly  coated,  dry,  and 
brown.  If  it  does  not,  but  remains  moist  and  com- 
paratively clean,  this  is  of  good  omen. 


Prognosis. — The  prognosis  in  these  cases  is 
upon  the  whole  favourable.  The  terminations  are 
almost  always  either  recovery  or  death.  The 
patients  are  mostly  young  persons,  who  recover 
unless  weakened  by  previous  attacks,  other  disease, 
or  childbirth.  Many  of  the  fatal  cases,  in  the 
writer's  experience,  have  been  complicated  by  tuber- 
culosis. 

Treatment. — Sleep  in  the  attacks  now  under 
consideration  is  generally  absent,  sometimes  for 
many  days.  Women  can  last  longer  without  sleep 
than  men,  and  die  much  less  frequently  in  acute 
delirium.  If  sleep  does  not  come  the  patient  dies, 
and  our  great  effort  must  be  to  promote  sleep  by 
various  methods.  The  first  question  will  be  whether 
we  are  to  give  drugs  to  accomplish  this  ;  and,  if  so, 
what  drugs.  Opium  must  not  be  given  ;  it  will 
not  procure  sleep,  whether  given  by  the  mouth  or 
subcutaneously.  It  may  produce  a  slight  narcotism 
for  half  an  hour  or  so,  and,  if  we  increase  the  dose, 
will  cause  narcotic  poisoning  and  death  ;  but  in  the 
height  of  the  attack  it  will  not  procure  sleep. 
Chloral  hydrate  we  may  try  in  combination  with 
bromide  of  potassium,  giving  half-drachm  doses  of 
each,  and  watching  the  effect.  In  most  cases  sleep 
of  longer  or  shorter  duration  will  be  caused  by 
these  drugs  ;  and  although  it  may  be  short,  it  may 
be  sufficient  to  save  the  patient's  life,  and  enable 
him  to  battle  successfully  with  the  disorder.  In 
the  writer's  experience  many  more  of  these  acutely 
delirious  patients  died  before  the  introduction  of 
chloral  hydrate  than  since.  Yet  it  must  not  be  given 
in  enormous  or  repeated  doses,  and  a  considerable 
interval  should  elapse  between  them.  It  may  be 
administered  easily  in  stout  or  ale,  and  often  in 
wine.  We  may  also  give  paraldehyde,  or  that 
powerful  but  somewhat  dangerous  drug,  hyoscine. 
Such  drugs  as  these  are  not  to  be  administered  fre- 
quently, or  at  regular  intervals.  We  wish  to  procure 
sleep  enough  to  prevent  the  patient  from  dying  by 
exhaustion  ;  but  in  this  very  acute  form  no  medicine 
is  likely  to  produce  more  than  a  short  sleep,  and  is 
more  likely  to  do  this  if  not  given  too  frequently, 
and  less  likely  to  produce  bad  effects.  Macleod  has 
recently  advocated  the  administration  of  large  doses 
of  the  bromides — two  drachms  every  two  hours 
during  the  day  till  an  ounce  is  given,  and  on  the 
second  day  a  similar  amount.  This  produces  a  deep 
sleep,  lasting  some  days,  from  which  the  patient 
must  be  roused  and  fed  at  regular  intervals. 

Next  to  sleep  the  most  important  matter  is  food. 
To  enable  the  sufferer  to  withstand  the  exhaustion, 
which  is  the  cause  of  death  when  a  case  ends  fatally, 
he  must  be  fed  frequently  and  liberally,  and,  if 
necessary,  by  force  (see  Forcible  Feeding). 
These  patients  rarely  refuse  food,  but  require  careful 
coaxing  and  feeding  ;  and  a  slcilful  attendant  will 
give  something  every  two  or  three  hours — minced 
meat  and  vegetables,  or  bread  and  milk,  beef-tea, 
eggs,  and  the  like.  Brandy  often  produces  great 
excitement  at  the  onset  and  height  of  an  attack, 
and  stout  or  ale  is  more  suitable  and  more  likely  to 
bring  about  sleep.  We  may  give  also  plenty  of 
lemonade,  barley-water,  and  such  drinks,  if  there 
be  great  heat  and  thirst. 

Although  this  unconscious  or  semi-conscious 
delirium  may  continue  for  many  days,  yet  in  almost 
every  case  the  violence  and  excitement  are  paroxys- 
mal, with  intervals  of  comparative  calm,  even  if 
there  be  no  sleep,  fudicious  attendants  will  avail 
themselves  of  these  quiet  intervals  to  administer 
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food,  and  keep  the  patient  in  the  recumbent  posture, 
thus  ensuring  rest,  instead  of  letting  him  be  con- 
tinually on  his  legs  wandering  about  the  room,  and 
so  exhausting  his  strength.  And  when  held  down 
quietly,  with  cold  cloths  applied  to  the  head,  or  his 
face  fanned  by  the  nurse,  lie  is  not  unlikely  to  drop 
off  to  sleep.  Cold  to  the  head  may  be  applied, 
because  it  is  soothing  and  grateful  to  the  sufl'erer, 
though  it  is  a  question  whether  the  circulation  in 
the  brain  is  much  affected  thereby. 

The  bowels  may  be  kept  open  by  a  dose  of 
calomel  administered  in  the  food,  or  by  half-a-grain 
of  resin  of  podophyllum.  Active  purgation  is  in- 
admissible except  at  the  very  outset,  and  enemata 
cannot  easily  be  given  in  the  violent  stages.  It 
used  to  be  the  fashion  to  apply  blisters  to  the  nape 
of  the  neck  or  calves.  This  is  most  unadvisable, 
for  such  parts  may  become  very  sore,  owing  to  the 
restlessness  of  the  patient,  and  thus  deprive  him  of 
sleep.  Neither  is  it  necessary  to  cut  all  the  hair 
off,  which  in  the  case  of  women  may  be  a  very 
grievous  matter.  If  very  long  it  may  be  shortened 
without  being  cut  close  to  the  head. 

II.  Acute  Mania. — Quite  different  from  the 
unconscious  raving  of  maniacal  delirium  is  the  con- 
scious but  violent  excitement  to  which  we  give  the 
name  of  acute  mania.  The  former  is  a  disorder 
dangerous  to  life,  running  a  rapid  course  to  death 
or  amendment  in  a  week  or  two.  The  latter  may 
go  on  for  weeks  or  months  with  little  danger  to 
life,  but  with  excitement  so  troublesome  that  the 
sufferers  require  the  restraint  and  discipline  of 
an  asylum.  Though  most  insane,  full  of  delu- 
sions and  outrageous  habits  of  every  kind,  they 
know  what  they  are  about,  and  are  all  the  more 
mischievous  in  consequence.  They  can  take  every 
advantage  of  an  opportunity,  and  know  how  to 
exasperate  those  about  them.  They  generally  eat 
well,  and  sleep  indifferently,  but  sufficiently  to  sup- 
port life  ;  and  their  bodily  health  often  remains 
wonderfully  good,  considering  what  they  go  through. 
They  will  destroy  clothes,  windows,  bedding,  and 
deny  or  justify  all  they  have  done.  The  termina- 
tion is  not  usually  fatal,  unless  the  health  gives  way 
through  some  other  disease.  The  patients  generally 
recover  gradually,  or  sink  into  chronic  mania  or 
dementia. 

Prognosis. — The  prognosis  in  cases  of  acute 
mania  will  depend  upon  circumstances.  (l)  The 
number  and  duration  of  the  attacks  are  important. 
In  a  first  attack  the  prognosis  is  favourable.  If 
recent,  we  may  have  hopes,  even  if  there  have  been 
preceding  attacks  of  a  like  character.  (2)  If  the 
patient  is  not  of  advanced  age  or  of  broken  health, 
the  prognosis  is  favourable.  (3)  If  the  mania  con- 
sists of  violent,  turbulent  conduct,  rather  than  of 
fixed  delusions,  as  is  frequently  the  case,  there  is 
more  hope.  If  the  patient  hears  voices,  the  pro- 
gnosis is  bad.  If  there  are  delusions  which  impel 
him  to  refuse  food,  and  he  does  so  persistently  and 
violently,  it  may  be  difficult  to  give  sufficient 
nourishment,  and  he  may  sink  from  exhaustion,  or 
become  a  chronic  maniac. 

Treatment. — Patients  suffering  from  this  form 
of  mania  do  not  require,  like  the  last,  to  be  kept  in 
one  room  ;  on  the  contrary,  they  should  take  plenty 
of  exercise  in  the  open  air.  This  will  promote 
sleep  more  than  drugs,  though  we  may  give  an  oc- 
casional dose  of  chloral  hydrate,  or  bromide  of 
potassium,  or  paraldehyde.  Such  medicines,  how- 
ever, should  be  given  only  to  procure  sleep,  not  to 


allay  excitement  ;  we  may  also  try  sulphonal  or 
hyoscine.  In  many  cases,  however,  sleep  procured 
by  drugs  appears  to  prolong  the  attack,  and,  where 
there  is  no  danger  to  life,  it  is  better  to  omit  them,, 
and  to  let  natural  sleep  come  after  the  fatigue  of 
exercise.  Plenty  of  food  is  required,  for  the  waste 
is  great. 

Patients  of  this  kind  are  not  to  be  cured  or  even; 
kept  without  discipline  and  moral  treatment  ;  and 
great  tact,  firmness,  and  patience  are  required  for 
their  management.  They  may  be  very  dangerous 
and  spiteful,  will  know  how  to  provoke  attendants,, 
and  how  to  take  them  unawares  if  off  their  guard. 
Moral  treatment  will  be  far  more  efficacious  than 
drugs,  but  it  can  only  be  carried  out  in  an  asylum. 
Patients  in  this  condition,  if  kept  in  private  houses, 
must  be  rendered  quiet  by  drugs  ;  Imt  there  is  great 
fear  lest  by  this  method  the  disease,  instead  of  being 
cured,  may  lie  converted  into  a  chronic  and  incur- 
able mania. 

III.  Mania.  —  A  great  variety  of  cases  are 
grouped  under  this  name,  arising  from  various 
causes,  but  alike  in  the  fact  that  they  are  marked 
by  excitement  rather  than  depression,  by  exaltation 
or  wrath,  but  not  by  gloom.  Excitement  and  noisy 
and  irrational  conduct  characterise  some,  but  most 
patients  present  delusions  coinciding  with  their 
temper  and  bodily  condition  when  in  health.  Almost 
always  this  form  of  in.sanity  is  marked  by  delusions, 
if  it  lasts  long  .enough  ;  but  sometimes  a  short 
burst  of  excitement — a  transitory  mania — may  pass 
away  without  the  stage  of  delusion  being  reached, 
or  there  may  be  throughout  outrageous  conduct  or 
extravagance  without  delusion. 

The  diagnosis  of  an  ordinary  case  of  mania  is  not 
difficult.  The  prognosis  must  depend  on  the  cause  : 
the  age  of  the  patient ;  the  character  of  the  delu- 
sions, if  there  be  any  ;  the  occurrence  or  non-occur- 
rence of  previous  attacks,  and  their  history.  Attacks 
of  mania  are  frequently  recurrent,  and  may  be  re- 
peated again  and  again  through  a  long  life  ;  recovery- 
may  take  place  on  each  occasion,  or  the  disorder 
may  at  last  turn  into  chronic  mania  or  dementia. 
The  period  of  excitement  in  many  cases  is  followed 
by  one  of  depression,  and  these  may  alternate  with 
great  regularity  for  twenty  or  thirty  years  ;  and 
even  when  the  patient  is  sunk  into  hopeless  de- 
mentia the  period  of  excitement  may  occur  as 
regularly  as  before  the  mental  powers  had  given 
way. 

Treatment. — Of  the  treatment  of  these  cases  a 
great  deal  cannot  be  said.  The  majority  will  re- 
quire the  care  and  vigilance  to  be  found  in  an 
asylum,  at  any  rate  during  the  excited  stage.  The 
intervening  or  rational  period  will  often  be  pro- 
longed advantageously  by  removal  from  the  asylum  : 
and  when  this  is  the  case  there  will  be  frequently 
found  less  reluctance  to  return  to  it  when  the  neces- 
sity arises,  and  instances  are  not  uncommon  of 
patients  even  themselves  seeking  its  shelter. 

G.  F.  Blandford. 

MANIPULATION  [matuis,  the  hand).  — The  in- 
vestigation and  the  treating  of  disease  by  the  use  of 
the  hands.  See  Physical  E.xamination  ;  Fric- 
tion ;  Massage  ;  and  Shamtooing. 

MANITOU  SPRINGS,  in  Colorado,  is  famous 
for  its  mineral  springs  and  as  a  higli -altitude  station, 
being  situate  6,370  feet  above  the  sea-level,  in  a 
sheltered  valley  of  the  Rocky  Mountains  at  the  foot 
of  Pike's  Peak.    The  climate  is  that  of  Colorado 

3  Q 


962  MANITOU  SPRINGS 


MASTICATION,  DISORDERS  OF 


Springs,  six  miles  distant  (j«t- Colorado  Springs), 
and  the  mineral  springs  consist  of:  (i)  alkaline  and 
saline,  useful  in  affections  of  the  kidney  and  liver  ; 
and  (2)  chalybeate  alkali,  of  repute  in  uterine  disease. 
The  climate  has  been  found  valuable  in  the  treat- 
ment of  chronic  phthisis.  The  neighbourhood  of 
the  great  tracts  of  Manitou  and  Estes  Parks, 
1,000  to  1,200  feet  higher  than  Manitou  Springs, 
being  available  for  camping-out,  is  an  additional 
attraction. 

MARASMUS  {i^apiivoi,  I  grow  lean). — A  syno- 
nym for  general  wasting.  See  Atrophy,  General. 

MARIENBAD,  in  Bohemia.— Alkaline  sul- 
phated  waters  and  mud-baths.  See  Mineral 
Waters. 

MARSH  FEVER.  -  See  Malarial  Disease. 

MASSAGE.— Synon.:  Medical  Rubbing;  Me- 
chanotherapy ;  Fr.  Afassage  ;  Ger.  Massiren. 

Definition. — A  series  of  mechanical  movements, 
best  executed  by  the  hands  of  the  operator,  affect- 
ing not  only  the  skin,  but  also  the  deeper  structures 
of  the  body. 

Modes  of  Action. — Massage  acts  in  the  fol- 
lowing ways  :  (a)  it  quickens  the  flow  of  the  fluids 
(blood,  lymph,  chyle,  and  others)  ;  (b)  it  increases 
secretion  and  excretion  ;  (r)  it  excites  muscular 
action. 

Methods. — The  movements  in  massage  are  of 
several  kinds  :  (i)  Stroking,  ox  effleurage  ;  (2)  Pres- 
sure, or  petrissage  ;  (3)  Percussion,  or  tapotemeni  ; 
(4)  Vibrations  ;  (5)  Passive  movements  ;  (6)  Active 
or  Swedish  movements  ;  (7)  Medical  gymnastics. 

Stroking  is  performed  by  lightly  drawing  the 
hand  in  one  direction  over  the  surface  of  the  part : 
on  the  head  from  the  vertex,  and  on  the  spine 
from  the  neck,  downwards  ;  on  the  limbs,  from  the 
■extremities  towards  the  trunk.  When  friction  is 
employed,  greater  pressure  is  made,  and  the  hand 
is  moved  to  and  fro. 

Pressure  (squeezing,  kneading,  rolling,  &c.). 
The  pressure  and  relaxation  should  be  alternate 
and  rhythmical,  simulating  natural  muscular  action. 
During  the  pressure  the  veins,  capillaries,  lymphatic 
ducts,  and  lymph-spaces  are  emptied  ;  and  the 
valves  in  the  vessels  preventing  the  return  of  the 
expelled  fluids,  room  is  made  for  a  fresh  supply. 

Percussion    (tapping,    beating,    pounding,  and 
others)  causes  muscular  contraction. 
Vibrations  act  in  a  similar  manner. 

Passive  tnovements. — All  the  normal  movements 
of  the  joints  are  fully  executed  by  the  operator,  the 
will  of  the  patient  being  in  al^eyance.  The  synovia 
is  increased,  if  scanty — absorbed,  if  in  excess  ;  de- 
posits around  the  joints  are  removed,  and  nutrition 
is  promoted. 

Active  or  Swedish  movements  are  performed  with 
the  combined  help  of  the  patient  and  operator. 
The  will  of  the  patient  is  concentrated  on  the 
muscles  under  treatment.  The  patient  is  directed 
to  cause  a  muscle  to  act,  and  the  operator  resists 
the  movement,  employing  slightly  less  force.  When 
the  muscle  has  fully  contracted,  the  operator  em- 
ploys more  force,  while  the  patient,  diminishing 
but  not  ceasing  his  resistance,  allows  the  part  to  be 
brought  back  to  its  original  position.  This  is  re- 
peated a  suitable  number  of  times,  but  never  so  as 
to  cause  muscular  exhaustion. 

Medical  gymnastics  have  for  their   object  the 


bringing  into  action  those  muscles  which  are  seldom 
employed,  or  which,  for  some  special  reason,  require 
strengthening. 

Uses. — The  maladies,  both  medical  and  surgical, 
for  which  these  therapeutic  agents  have  been  em- 
ployed with  success  are  very  numerous.  It  must 
suffice  to  mention  the  following  :  Muscular  weak- 
ness and  wasting  ;  infantile  paralysis  ;  Bell's  palsy  ; 
lead-palsy  ;  neurasthenia  ;  neuralgia  ;  sciatica  ;  peri- 
pheral neuritis  ;  anresthesia ;  hyperesthesia  ;  chorea  ; 
hysteria ;  occupation-palsies  ;  some  forms  of  arthritic 
disease,  as  rheumatoid  arthritis  and  chronic  rheu- 
matism ;  and  the  morphine-habit. 

John  Fletcher  Little. 

MASTALGIA     1     ,        ,  1,      .  a 

MASTODYNIA/     (^««-^<**'    t^e   breast;  and 

iCKyos,  or  o^vvr\,  pain). — Pain  in  the  mammary 
gland.    See  Breast,  Diseases  of. 

MASTICATION,  Disorders  of— Mastication 
is  liable  to  be  disordered  from  various  causes. 

1.  Aluscular  Paralysis. — Imperfect  performance 
of  mastication  is  frequently  the  result  of  cerebral 
lesions,  such  as  haemorrhage  or  tumours.  De- 
pendent on  the  seat  and  extent  of  these  will  be 
the  extent  of  the  paralysis,  which  may  vary  from 
an  impaired  movement  of  one  cheek,  thus  permit- 
ting the  food  to  collect  between  it  and  the  gum,  to 
almost  an  absolute  inability  to  move  the  lower  jaw 
from  side  to  side,  or  to  close  the  mouth. 

There  are  several  special  forms  of  paralysis  in 
which  the  movements  of  mastication  are  affected, 
either  alone  or  in  common  with  other  muscles  of 
the  body. 

{a)  Labio-glosso-laryngeal  paralysis  is  especially 
characterised  by  the  impairment  of  mastication  and 
deglutition,  which  progresses  from  a  mere  escape 
of  saliva,  due  to  paralysis  of  the  orbicularis  oris,  to 
complete  inability  to  perform  either  act.  Of  the 
masticatory  muscles,  it  is  those  of  the  tongue  and 
lips  which  are  mainly  affected.  As  the  disease 
progresses  to  its  invariably  fatal  end,  the  palsy 
increases  in  completeness. 

(/>)  The  loss  of  power  in  the  muscles  of  masti- 
cation associated  with  diphtlieria  is  far  less  fre- 
quent than  paralysis  of  deglutition,  and  is  usually 
limited  to  some  weakness  of  the  tongue,  and  less 
often  of  the  lips  and  cheeks. 

2.  Muscular  Spasm.  — Trismus,  or  tonic  spasm 
of  the  muscles  of  mastication  supplied  by  the  motor 
branch  of  the  fifth  nerve,  is  rarely  unilateral.  The 
jaws  are  usually  completely  locked,  and  incapable 
of  separation,  thus  rendering  mastication  impos- 
sible. The  trismus  may  be  a  part  of  a  general 
condition  of  tetanus,  or  may  be  the  sole  indication 
of  spasm  ;  and  in  the  latter  case  is  usually  reflex 
in  origin,  being  determined  by  such  causes  as  dental 
irritation,  or  facial  neuralgia,  or,  more  rarely,  by 
distant  wounds  or  intestinal  worms. 

Irregular  clonic  spasms  of  the  muscles  of  the 
jaws,  such  as  are  frequently  seen  in  chorea  and 
hysteria,  and  are  evidenced  by  chattering  and 
grinding  of  the  teeth,  will  offer  some  difficulty  to 
the  proper  performance  of  mastication. 

Spasm,  whether  tonic  or  clonic,  when  limited  to 
the  facial  muscles  supplied  by  the  seventh  pair, 
will  interfere  but  slightly  with  mastication.  By 
preventing  the  action  of  the  lips  and  cheeks,  the 
food  will  not  be  so  easily  kept  between  the  teeth, 
and  the  saliva  will  dribble  from  the  unclosed  mouth. 


MASTICATION,  DISORDERS  OF 


MEASLES 


963 


3.  Affections  of  the  Teinporo-iiiaxillaiy  Artkula- 
/!io7i. — Chronic  rheumatoid  arthritis  may  lead  to 
such  serious  disorganisation  of  the  joint  as  to  impair 
its  movements,  ankylosis  occasionally  occurring. 

4.  Morbid  Conditions  of  tJie  Mouth. — Inflam- 
mation of  the  mouth  or  tongue,  and  disorders  or 
absence  of  the  teeth,  render  mastication  difficult. 
Enlargements  of  the  salivary  or  lymphatic  glands, 
tumours  of  the  thyroid  body,  epulis,  and  new- 
growths  of  the  tongue,  as  well  as  abnormal  aper- 
tures in  the  palate,  floor  of  the  mouth,  or  cheeks, 
caused  by  ulceration  or  noma,  may  interfere  with 
mastication. 

Effects. — Portions  of  food  imperfectly  masti- 
cated may  produce  suft'ocation,  by  blocking  up  the 
entrance  of  the  glottis,  or  lodging  in  the  gullet. 
Imperfectly  masticated  food  is  a  well-recognised 
•cause  of  dyspepsia. 

Treatment. — The  treatment  of  disorders  of 
mastication  naturally  consists  in  the  removal  of  their 
cause,  when  possible.  The  reader  is  referred  to 
the  articles  in  which  the  several  conditions  are  fully 
discussed.  W.  H.  Allchtn. 

MASTURBATION  {maniis,  the  hand;  and 
stupro,  I  ravish). — Synon.  :  Fr.  Masturbation; 
Ger.  Selbstbeftcclaing. 

Definition. — The  excitement  of  the  sexual 
organs  by  unnatural  means. 

,-Etiology. —Masturbation  is  practised  under  a 
variety  of  circumstances.  First,  in  infants  and 
young  children,  local  irritation  situated  beneath  the 
prepuce  in  males,  or  within  the  vulva  in  females, 
leads  to  manipulation  of  the  parts,  and  to  conse- 
quent pleasurable  excitement,  which  is  constantly 
renewed,  with  an  entire  unconsciousness  of  the 
meaning  of  the  practice. 

The  second  class  includes  individuals  who  have 
reached  or  are  near  the  age  of  puberty,  and  have 
either  accidentally  learned,  or  been  taught,  this  per- 
nicious habit.  Balanitis  is  a  frequent  exciting 
cause.  Pruritus  vulviC,  due  to  diabetes  mellitus  or 
other  causes,  may  lead  to  it  in  the  female. 

A  third  class  of  cases  may  be  mentioned,  in 
which  the  practice  has  a  central  origin,  in  certain 
forms  of  brain-disease,  or  cerebral  deficiency,  as  is 
seen  in  some  forms  of  insanity  and  in  idiocy. 

Efffxts  and  .Symptoms. — There  is  no  doubt 
that  the  practice  of  masturbation  leads  to  the  most 
serious  constitutional  effects.  These  effects  are 
more  especially  manifested  in  the  nervous  system. 
The  mental  faculties  become  more  or  less  aftected  ; 
and  often  great  despondency,  loss  of  memory, 
irritability,  prostration  of  strength,  headache,  and 
neuralgic  pains  ensue.  The  functions  of  the  heart 
are  disturbed.  Digestion  is  disordered.  There  is 
general  loss  of  health  and  strength  ;  and  chronic 
hypochondriasis  is  set  up.  In  certain  cases  the 
urinary  organs  are  affected  ;  and  the  writer  has 
observed  in  several  instances  the  constant  presence 
of  albumen  in  the  urine,  possibly  the  result  of  some 
reflex  action  on  the  nerves  and  vessels  of  the  kidney. 
The  effects  on  the  male  genital  organs  themselves 
are  marked.  There  is  extreme  irritability  of  the 
neck  of  the  Ijladder  and  adjoining  parts,  accom- 
panied by  discharge  of  mucus  and  of  prostatic 
secretion,  often  mistaken  for  semen.  At  the  same 
lime  seminal  emissions  are  prone  to  occur  on  the 
least  sexual  excitement,  either  by  day  or  during 
-leep  ;  and  in  extreme  cases  there  is  impotence. 
Diagnosis.  —  When   carefully  concealed,  the 


practice  of  masturbation  is  diflicult  to  discover. 
When,  however,  the  symptoms  just  described  are 
present,  in  the  aVjsence  of  any  cause  to  account  for 
them  the  practitioner  may  entertain  a  reasonable 
suspicion  of  the  existence  of  this  habit,  although  it 
may  be  diflicult  in  many  cases  to  carry  his  impres- 
sion beyond  the  suspicion. 

Treatment. — In  the  first  class  of  cases  above 
mentioned — that  is,  in  young  children,  in  whom 
some  local  irritation  exists— the  source  of  this  irri- 
tation must  be  found  and  removed.  Sometimes  it 
may  be  an  elongated  prepuce,  with  irritating  matter 
beneath  it  ;  in  such  cases  circumcision  may  be 
required.  In  females  cleanliness  and  simple  lotions 
may  suffice  ;  or  irritation,  caused  by  the  wandering 
of  thread-worms,  or  the  passage  of  diabetic  urine, 
may  require  to  be  treated.  In  these  cases  attention 
to  the  general  health,  to  the  state  of  the  digestion, 
to  the  urinary  secretion,  and  to  the  bowels,  should 
not  be  neglected.  Diabetes  mellitus  must  be  treated 
if  present.  Extreme  watchfulness  by  the  nurse  is 
necessary,  and  at  night  it  may  be  even  necessary  to 
secure  the  hands  by  muffling  or  tying  them  behind 
the  back. 

In  young  adults  the  moral  sense  must  be  acted 
upon.  It  has  been  suggested,  by  way  of  prevention, 
that  judicious  and  kind  advice  may  with  advantage 
be  given  before  even  a  knowledge  of  the  habit  is 
acquired  ;  while  too  much  vigilance  cannot  be 
exercised  by  those  who  direct  and  assist  in  the 
management  of  schools. 

In  the  actual  treatment  of  the  eft'ects  established 
bv  masturbation,  it  is  of  the  highest  importance  to 
improve  the  health,  both  mentally  and  bodily. 
Early  rising,  healthful  exercise,  careful  diet,  and 
travel  if  practicable,  should  be  recommended. 
Remedies  directed  to  the  treatment  of  symptoms 
connected  with  the  nervous,  circulatory,  and  diges- 
tive systems  will  be  required.  Of  course  the  habit 
must  be  entirely  stopped,  and  all  thoughts  of  a 
libidinous  character  must  be  avoided.  The  bro- 
mides, especially  the  bromides  of  potassium  and 
ammonium,  are  very  useful  for  lessening  sexual 
excitability  in  both  sexes.  In  certain  cases  where 
these  remedies,  together  with  iron,  and  other  ap- 
propriate drugs,  have  failed  to  diminish  the  fre- 
quency of  the  seminal  emissions  which  are  common 
in  males,  caustics  may  be  applied  to  the  neck  of  the 
bladder.    See  Spermatorrhcea. 

MATCH  -  MAKERS.  —  See  Occupation- 
Diseases. 

MATLOCK,  in  Derbyshire. — Thermal  waters. 
Sec  Mineral  Wa'I'ers. 

MAW-WORMS. — A  synonym  for  thread-worms. 
Sec  IOntozoa. 

McBURNEYS  POINT.  -The  point  midway 
between  the  umbilicus  and  the  right  anterior 
superior  ihac  spine.  See  Appenimx  Vermiformis, 
Inflammation  of. 

MEASLES.  — Synon.  :  Morbilli  ;  Fr.  Rougcole  ; 
Ger.  Masei-n. 

A  specific  eruptive  fever  of  an  exceedingly  in- 
fectious nature,  in  which  the  appearance  of  the  rash  is 
preceded  by  well-marked  catarrhal  symptoms  with 
fever.  Very  few  persons  exposed  to  the  infection 
escape,  unless  protected  by  a  previous  attack  ;  a 
second  attack  before  puberty  is  almost  unknown. 

3  Q  2 
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The  period  of  inculation  lasts  from  eight  to 
twelve  days  :  it  is  not  accompanied  by  any 
symptoms. 

Etiology  and  Pathology.  —  No  specific 
micro-organism  has  been  satisfactorily  identified. 
When  introduced  into  a  country  for  the  first  time  the 
disease  is  apt  to  possess  a  quite  unwonted  degree  of 
virulence,  as  was  shown  by  the  fact  that  during  the 
epidemic  in  the  Fiji  Islands  in  1875  more  than  one- 
fourth  of  the  whole  population  died  from  its  effects, 
while  in  London  the  usual  mortality  is  about  -5  per 
1,000  ;  this  would  seem  to  show  that  a  considerable 
degree  of  protection  can  be  acquired  by  inheritance. 
A  second  attack  before  puberty  is  very  rare,  but  in 
later  life  subsequent  attacks  are  not  infrequently 
met  with,  and  even  old  age  does  not  secure  exemp- 
tion for  one  who  throughout  his  life  has  shown  a 
special  susceptibility.  On  many  occasions,  how- 
ever, when  a  person  is  said  to  have  had  two  attacks 
of  measles  a  careful  investigation  proves  that  one  of 
the  attacks  was  rubella,  and  it  would  be  safe  to 
assert  this  if  the  two  attacks  occurred  in  the  same 
year.  The  rash  is  not  present  after  death  except 
in  malignant  and  petechial  cases,  when  there  is  a 
general  lividity  of  the  surface  of  the  body  and  pro- 
bably some  swelling  of  the  face.  Judging  from 
what  has  been  proved  in  the  case  of  enteric  fever  it 
is  probable  that  the  rash  is  due  to  the  presence  of 
the  micro-organisms  in  the  skin,  and  that  its  subsi- 
dence is  due  to  their  death.  The  disease  is  most 
infectious  when  the  rash  is  out,  next  during  the 
period  of  invasion,  and  perhaps  during  the  whole 
period  of  incubation.  It  is  probably  not  infectious 
during  defervescence  after  the  catarrhal  symptoms 
have  passed  away.  A  very  short  exposure  is  all 
that  is  necessary  :  thus  the  present  writer  remembers 
a  child  suffering  from  measles  being  admitted  for 
only  half-an-hour  into  a  ward  full  of  children,  with 
the  result  that  four  children  who  occupied  neigh- 
bouring beds  subsequently  developed  measles,  the 
rash  appearing  in  all  on  the  same  day.  The  disease 
is  capable  of  being  conveyed  by  personal  contact, 
by  clothes,  toys,  &c.  Outbreaks  of  measles  are 
most  apt  to  occur  either  during  winter  or  just  when 
spring  passes  into  summer.    See  Periodicity. 

Symptoms.  —  The  period  of  invasion  may  or  may 
not  be  vishered  in  with  rigors  or  convulsions.  The 
occurrence  of  these  depends  on  the  age  of  the 
patient  and  the  severity  of  the  attack.  There  is 
always  some  fever  ;  but  catarrh  is  the  prominent 
feature.  This  is  often  highly  characteristic,  and  is 
of  great  diagnostic  value.  It  commences  in  the 
mucous  membrane  of  the  nasal  cavities,  and 
spreads  in  all  directions,  resulting  in  headache, 
sneezing,  coryza,  conjunctivitis,  lacrymation,  sore 
throat,  hoarseness,  pulmonary  catarrh,  with  a  harsh 
hard  wheezy  or  croupy  cough,  and  occasionally 
epistaxis.  On  auscultation  of  the  chest,  sibilant 
sounds  are  heard  all  over,  the  tongue  is  thickly 
coated,  and  vomiting  or  diarrhoea  or  both  are  not 
uncommon.  The  temperature  generally  runs  up  at 
the  onset  to  103°  or  104'-'  F.  or  even  higher,  but 
is  not  usually  maintained  at  quite  the  same  level 
throughout  the  period  of  invasion,  a  slight  drop 
being  more  commonly  observed.  This  stage  lasts 
from  three  to  four  days,  and  is  followed  by  th; 
period  of  eruption.  The  rash  consists  at  first  of 
minute,  roundish,  dull-red,  velvety,  very  slightly 
raised  papules,  which  disappear  under  pressure  ; 
these  quickly  multiply  and  spread,  running  together 
to  form  irregular  crescentic  blotches  with  well- 


defined  scalloped  edges.     When  thus  formed  the 
blotches  are  slightly  darker  in  colour,  of  the  tint  of 
an  unripe  mulberry  ;  they  do  not  fade  so  completely 
or  so  readily  on  pressure  ;  and  in  severe  cases  a 
slight  degree  of  ecchymosis  into  them  is  common. 
The  skin  between  these  blotches  is  normal  except 
in  very  severe  cases  when  on  the  face  the  inter- 
vening skin  may  be  somewhat  oedematous.     In  the 
most  malignant  cases  there  may  be  extravasations 
of  blood  into  the  blotches  so  that  the  eruption  be- 
comes petechial  :  this  form  is  known  as  '  black 
measles;'  it  is  excessively  rare  and  can  only  be  dis- 
tinguished from  haemorrhagic  smallpox  with  great 
difficulty.    The  eruption  may  in  rare  instances  be 
altogether  absent.    The  rash  generally  makes  its 
first  appearance  on  the  temples  close  to  the  roots  of 
the  hair,    and  behind   the  ears  just   below  the 
mastoid  bones,  and  it  is  these  regions  which  should 
be  closely  examined  when  the  rash  of  measles  is  ex- 
pected.   It  then  invades  the  oral  circle  and  spreads 
rapidly  from  the  temples  to  the  cheeks,  then  to  the 
rest  of  the  face,  the  neck,  trunk,  and  limbs,  and  is 
completely  out  in  from  twenty-four  to  forty-eight 
hours  ;  it  remains  distinct  for  about  three  days,  and 
then  declines   in   the   same   order.     The  spots- 
gradually  fade,  leaving  brown  or  yellowish  stains, 
which  in  the  course  of  a  few  days  entirely  disappear, 
but  may  be  followed  by  a  branny  desquamation 
best  seen  on  the  hands  and  face,  as  elsewhere  it  is 
masked  by  the  natural  perspiration.    Some  degree 
of  stomatitis  is  almost  invariably  present.  During 
the  period  of  invasion  even  as  early  as  the  second 
day  examination  of  the  buccal  mucous  membrane 
may  reveal  numerous  small  red  spots  with  a  more 
or  less  well-defined  blush  of  the  surrounding  parts- 
(Koplik's  spots)  ;  and  sometimes  preliminary  rashes 
may  be  observed  on  the  skin  consisting  mostly  of 
scattered  minute  papules  which  do  not  run  together 
into  blotches  but  soon  disappear,  and  are  apt  to- 
lead  the  inexperienced  practitioner,  who  may  have 
been  suspicious   of  measles,  to  declare  too  pre- 
maturely that  his  patient  is  not  suffering  from  that 
malady.    The  disorder  is  not  more  severe  because 
the  rash  is  plentiful,  or  because  it  appears  early 
nor  on  the  other  hand  does  delay  in  its  appearance 
necessarily  mean  that  there  are  or  will  be  com- 
plications.   In  young  children  the  rash  may  be 
ushered  in  with  convulsions  ;  diarrhoea  too  is  apt 
to  occur  with  the  rash.    The  temperature  which 
had  been  inclined  to  fall,  or  may  even  have  reached 
the  normal  during  the  period  of  invasion,  rises  again 
when  the  rash  appears,  probably  even  to  a  higher- 
point  than  it  reached  at  the  onset.     During  the 
height  of  the  rash  it  maintains  a  high  level,  and 
may  even  rise  on  the  fifth  or  sixth  days,  a  tempera- 
ture of  105°  at  this  period  being  not  very  un- 
common, and  not  necessarily  implying  the  onset  of 
any  complication  ;  but  should  the  fever  persist  after 
the  subsidence  of  the  rash,  some  complication  may 
be  confidently  predicted.    The  frequency  of  the 
pulse  is  generally  proportionate  to  the  height  of  the 
fever.    The  catarrhal  symptoms  gradually  increase 
with  the  appearance  of  the  rash,  and  attain  their 
height  when  the  exanthem  does,  subsiding  as  this- 
fades  ;  the  sibilant  sounds  heard  over  the  chest  are 
replaced  by  moist  rales  which  rapidly  become  less- 
abundant  ;  the  cough  loses  its  hard  character  and 
the  wheezing  disappears  ;  while  the  conjunctivitis- 
and  coryza  also  pass  off.    The  temperature  generally 
reaches  the  normal  about  the  eighth  or  ninth  day, 
and  the  catarrhal  symptoms  have  usually  subsided- 


MEASLES 


MEDIASTINUM,  DISEASES  OF  965 


-completely  by  the  fourteenth.  It  is  generally  a 
mild  affection,  ljut  all  degrees  of  severity  may  be 
met  with,  and  it  must  always  be  regarded  as  serious 
when  it  attacks  a  child  who  is  already  the  subject  of 
tuberculosis. 

Complications. — Young  children  of  neurotic 
tendency  are  very  likely  to  have  convulsions,  but 
unless  these  recur  frequently  they  need  not  cause 
alarm.  Diarrhcea  is  common  and  generally  unim- 
portant, but  may  be  so  severe  as  to  be  dangerous,  and 
this  is  especially  likely  to  be  the  case  when  the  deve- 
lopment of  the  rash  is  delayed  ;  sometimes  there 
is  a  true  colitis  {see  Colitis).  Acute  laryngitis 
is  occasionally  met  with.  Bronchitis  and  broncho- 
pneumonia are  the  most  common,  and  in  young 
children  the  most  dangerous  complications  ;  pleural 
effusions,  serous  and  more  often  purulent,  are  by  no 
means  uncommon.  Among  other  complications 
and  sequela;  the  following  may  be  mentioned  : 
ulceration  of  the  cornea  leading  to  a  permanent 
■opacity  ;  otorrhoea  ;  otitis  interna,  which  may  or 
may  not  lead  to  facial  paralysis  ;  meningitis ;  ab- 
scess of  the  brain  ;  and  thrombosis  of  the  lateral  or 
other  sinuses  of  the  brain  {see  Insanity  in  Special 
.Diseases).  Enlarged  and  caseous  mediastinal  or 
mesenteric  glands  with  subsequent  development  of 
more  or  less  generalised  tuberculosis  are  among  the 
various  ultimate  results,  while  infantile  cerebral  or 
spinal  paralysis  are  also  well  recognised  as  occasional 
sequete.  Whooping-cough  seems  peculiarly  liable 
to  follow  in  the  train  of  measles.  It  is  often  stated 
that  in  children  who  have  suffered  from  measles  or 
•scarlet  fever  at  or  before  the  age  of  three  years, 
■examination  of  the  permanent  teeth  will  reveal 
either  a  transverse  grooving  of  the  enamel  which 
may  be  shallow  or  deep,  or  one  or  more  spots 
deficient  in  enamel  arranged  transversely  ;  these 
changes  are  best  seen  in  the  incisors  and  canines, 
■and  are  also  present  in  the  first  molars  and 
■occasionally  in  the  bicuspids.  The  condition  is 
.probably  due  to  rickets. 

Prognosis. — As  already  implied,  this  is  generally 
favourable,  but  many  things  must  Ije  taken  into 
consideration,  and  notably  the  type  of  the  epidemic, 
for  the  severity  of  the  attack  and  the  liability  to 
the  different  complications  vary  greatly  in  different 
epidemics,  and  every  complication  of  course  in- 
creases the  danger.  As  a  general  rule  it  may  be 
said  that  the  outlook  is  favourable  when  the  chest- 
symptoms  are  moderate  in  degree  ;  when  the 
exanthem  is  not  ushered  in  by  any  great  rise  of 
temperature  ;  when  the  temperature  does  not  show 
much  tendency  to  rise  afterwards,  and  when  there 
is  not  much  prostration.  The  prognosis  should  be 
more  guarded  and  perhaps  unfavourable  when  the 
disease  occurs  in  very  young  subjects,  or  in 
delicate  children,  especially  if  there  is  any  well- 
marked  tendency  to  tuberculosis,  when  the  chest- 
-symptoms  are  severe,  when  the  rash  is  of  a  livid 
colour  or  becomes  petechial  ;  and  when  convulsions 
or  any  other  complications  supervene.  There  is 
additional  danger  when  measles  follows  upon 
scarlet  fever  or  diphtheria.    See  Mortality. 

Diagnosis. — Before  the  appearance  of  the  rash 
a.  positive  diagnosis  is  rarely  possible  except  during 
an  epidemic  when  the  co-existence  of  fever  with  the 
cory/,a  and  other  catarrhal  symptoms  would  be 
highly  suggestive,  and  if  supported  by  the  discovery 
of  the  characteristic  eruption  on  the  buccal  mucous 
membrane  the  suspicion  would  be  converted  into  a 
certainty.    The  rash  may  have  to  be  differentiated 


from  those  of  scarlet  fever,  variola,  and  rubella.  In 
regard  to  scarlet  fever  there  should  be  no  confusion  ; 
in  this  the  rash  is  much  finer,  punctiform,  and  more 
evenly  diffused,  producing  uniform  redness ;  and 
there  is  an  entire  absence  of  the  catarrhal  symptoms. 
In  smallpox  at  an  early  stage  the  difficulty  may  be 
very  great,  and  it  is  sometimes  necessary  to  wait  a 
few  hours  and  examine  the  patient  again  before  a 
positive  opinion  can  be  safely  reached  :  the  points  in 
favour  of  smallpox  would  be  tlie  history  of  pain  in 
the  back,  the  shotty  feel  of  the  papules,  and  the  fall 
of  temperature  with  the  development  of  the  rash. 
The  eruption  in  rubella  closely  simulates  that  of 
measles ;  the  temperature  is,  however,  as  a  rule  but 
slightly  raised,  and  prodromal  symptoms  are  slight 
or  altogether  wanting,  though  catarrhal  symptoms 
may  develop  with  the  rash,  and  the  tonsils  are 
sometimes  much  swollen  and  more  or  less  covered 
with  mucus  ;  the  superficial  lymphatic  glands  at  the 
back  of  the  neck,  beneath  the  sterno-mastoid,  in 
the  axillffi  and  in  the  groins  are  enlarged  and  hard  ; 
this  is  a  very  characteristic  sign  and  an  early  one, 
and  has  been  recognised  even  a  week  before  the 
eruption. 

Treatment. — Inacase  of  uncomplicated  measles 
good  nursing  is  alone  necessary,  the  greatest  possi- 
ble care  being  taken  to  avoid  chill.  When  there 
are  other  children  in  the  family,  the  attempt  should 
always  be  made  to  completely  isolate  the  sick  child, 
and  the  popular  theory  that  the  others  had  better 
take  the  disease  and  have  done  with  it  should  re- 
ceive no  practical  support  from  the  medical  practi- 
tioner ;  but  as  a  matter  of  fact,  inasmuch  as  the 
children  have  been  together  during  the  whole  period 
of  incubation  and  often  during  the  best  part  of  the 
period  of  invasion  as  well,  the  mischief  is  done 
before  isolation  can  be  attempted,  and  it  is  a  not 
uncommon  experience,  where  there  are  three  children 
in  the  family,  to  find  the  second  child  develop 
measles  about  twelve  days  after  the  first,  and  the 
third  after  the  expiry  of  another  similar  interval. 
The  quarantine-period  after  a  child  has  been  exposed 
to  measles  before  he  is  allowed  to  go  back  to  school 
or  mix  with  other  children  is  sixteen  days,  disinfec- 
tion of  the  child  and  his  clothes  having  been  carried 
out  immediately  after  exposure  and  again  at  the 
termination  of  the  quarantine  {see  Incubation). 
A  child  who  has  had  measles  may  go  home  or  go 
back  to  school  in  not  less  than  three  weeks  from 
the  date  of  the  appearance  of  the  rash,  provided 
that  all  catarrhal  symptoms  are  over  and  that  his 
clothes  have  been  thoroughly  disinfected — the  latter 
by  baking  or  superheated  steam  after  dipping  in 
carbolic  acid.  The  personal  disinfection  of  the 
patient  involves  being  washed  from  head  to  foot  in 
a  warm  bath  with  carbolic-acid  soap,  especial  atten- 
tion being  paid  to  the  scalp  and  hair.  See  DlsiN- 
fixtion  ;  and  Pciblic  Health. 

John  Abercrombie. 

MEAT,  Poisoning  b)/.^See  Fooii,  Poi- 
sonous. 

MECKEL'S  DIVERTICULUM.— 566'  Intes- 
tines, Diseases  of;  and  Intestinal  Obstruc- 
tion. 

MEDIASTINUM,  Diseases  of.— The  term 
mediastinum  is  applied  to  the  central  region  within 
the  thorax  which  is  bounded  by  the  mesial  folds  of 
the  pleura;.  It  thus  contains  the  heart,  pericardium 
and  great  vessels,  the  vagus,  phrenic  and  cardiac 
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nerves  and  plexuses,  the  thymus  gland  or  its 
remains,  the  trachea,  cesophagus  and  thoracic  duct, 
certain  lymphatic  glands  and  vessels,  and  the  con- 
nective tissue  in  which  these  structures  are  embedded. 
All  diseases  aftecting  these  various  structures  might 
thus  be  described  as  diseases  of  the  mediastinum, 
but  the  affections  of  the  different  organs  are  de- 
scribed elsewhere  in  the  special  articles  dealing  with 
them  respectively.  In  the  present  article  reference 
will  be  made  only  to  the  following  conditions : 
(I)  acute  and  (2)  chronic  inflamrhation  of  the 
mediastinal  connective  tissue,  and  (3)  tumours 
growing  within  the  thorax,  including  those  arising 
primarily  in  the  lung.  For  hernia  occurring  into 
the  mediastinum,  reference  may  be  made  to  pp.  386 
and  682. 

I.  Acute   Suppurative   Inflammation.  — 

Synon.  :  Abscess  of  the  Mediastinum. 

^Etiology  and  Pathology. — It  is  probable 
that  occasionally  inflammation  of  the  connective 
tissue  of  the  mediastinum  may  run  its  course  with- 
out suppuration,  but  of  this  condition  little  is 
known.  In  cases  of  death  from  pleurisy  and 
pericarditis  there  may  be  found  at  the  necropsy 
some  extension  of  the  inflammatory  process  to  the 
tissues  of  the  mediastinum,  and  it  is  probable  that, 
in  patients  who  recover,  such  an  extension  may  have 
taken  place,  the  mediastinal  inflammation  subsiding 
along  with  that  of  the  serous  cavity.  In  some  cases 
acute  mediastinitis  may  perhaps  pass  into  a  chronic 
condition,  giving  rise  to  the  mediastinal  fibrosis 
treated  of  in  the  next  section. 

The  two  commonest  causes  of  mediastinal  abscess 
are  direct  traumatism  in  the  form  of  blows  upon 
the  chest  or  penetrating  wounds,  and  acute  inflam- 
mation, septic  or  tubercular,  of  the  lymphatic 
glands  of  this  region.  Inflammation  may  spread 
from  above,  as  from  a  tracheotomy-wound,  a  retro- 
pharyngeal abscess  or  cellulitis  of  the  neck.  Disease 
of  the  sternum  may  result  in  abscess-formation  in 
the  connective  tissue  behind  this  bone,  and  disease 
of  the  vertebrae  may  similarly  involve  the  posterior 
mediastinum.  Erysipelas,  pyremia  and  acute  specific 
fevers  may  occasionally  give  rise  to  mediastinal 
abscess  ;  and  suppuration  in  the  thymus  gland  may 
occur  without  clearly  assigned  cause.  Perforation 
of  the  cesophagus  by  a  foreign  body  or  malignant 
growth,  or  rupture  of  a  diverticulum  from  this 
canal,  may  cause  suppuration  in  the  posterior  medi- 
astinum. Apart  from  these  last  cases,  the  anterior 
portion  of  the  region  is  the  most  common  seat 
of  abscess.  When  pus  has  once  formed  it  is 
liable  to  infect  the  pericardial  or  pleural  cavities  ; 
or  it  may  burst  into  the  oesophagus,  trachea,  bron- 
chus or  lung ;  or  '  point '  externally  upon  the 
thoracic  wall. 

Clinical  Phenomena. — The  presence  of  sup- 
puration in  the  mediastinum  may  not  give  rise  to 
any  very  characteristic  symptoms  or  physical  signs. 
The  general  phenomena  accompanying  suppuration 
in  any  part  of  the  body  will  be  present,  viz.  pyrexia 
of  a  hectic  character,  sweating,  and  chilliness  or 
actual  rigors.  In  some  cases  there  is  pain  referred 
to  the  region  behind  the  sternum  or  to  the  back, 
and  there  may  be  some  tenderness  on  percussion 
over  the  affected  area.  If  the  collection  be  of  any 
size  symptoms  of  pressure  may  arise,  such  as  cough, 
stridor,  and  dyspnoea  ;  the  patient  may  be  unable  to 
lie  on  one  or  other  side,  or  continuous  orthopnoea 
may  be  present.  If  the  anterior  mediastinum  be 
the  seat  of  the  abscess  there  may  be  fulness  over 


the  region  of  the  sternum,  and  dulness  upon  per- 
cussion over  this  region.  A  localised  swelling, 
with  cedema  and  redness,  may  appear  in  one  of  the 
intercostal  spaces,  and  this  may  even  pulsate  owing 
to  the  contiguity  of  the  collection  of  pus  to  the 
heart  or  aorta.  In  other  cases  '  pointing  '  of  the 
abscess  may  occur  at  the  root  of  the  neck  above  the 
manubrium  sterni. 

Diagnosis  and  Treatment. — In  presence  of 
bone-disease  or  other  cause  of  inflammation  liable 
to  extend  to  the  mediastinum  symptoms  of  pressure 
within  the  chest  may  lead  to  a  suspicion  of  this 
condition,  otherwise  the  recognition  of  mediastinal 
suppuration  is  difficult  or  impossible.  The  appear- 
ance of  a  fluctuating  swelling,  due  to  this  cause, 
upon  the  chest-wall  could  not  be  distinguished  with 
any  certainty  from  the  pointing  of  a  localised 
empyema.  The  possibility  of  confusion  of  a  pul- 
sating abscess  with  an  aneurysm  should  be  borne 
in  mind.  The  ideal  treatment  of  suppuration  in 
the  mediastinum,  as  elsewhere,  is  evacuation  of  the 
pus  by  surgical  measures.  When  the  abscess  is 
situated  in  the  anterior  mediastinum  these  should 
not  present  any  insuperable  difiiculties.  The  sternum 
might  be  trephined  if  necessary  to  secure  an  efficient 
opening.  Even  in  the  posterior  mediastinum,  if 
the  existence  of  an  abscess  were  certain  and  the 
presence  of  malignant  disease  could  be  excluded,  it 
is  probable  that  an  attempt  should  be  made  to 
evacuate  the  pus.  If  there  be  a  probability  only  of 
the  existence  of  suppuration,  without  definite  signs 
of  its  occurrence,  hot  fomentations  to  the  chest  may 
relieve  pain,  the  previous  application  of  leeches  also 
being  advantageous  as  a  temporary  measure. 

2.  Chronic  Inflammation. — Synon. :  Chronic 
mediastinitis  ;  Indurative  mediastino-pericarditis. 

^Etiology. — Of  the  causation  of  this  condition 
nothing  is  certainly  known.  A  chronic  fibrosis 
such  as  is  here  found  must  be  the  result  of  the 
presence  of  an  irritant  of  low  intensity  acting  over 
a  considerable  period  of  time.  It  is  possible  that 
in  some  cases  a  rheumatic  pericarditis  may  be  the 
starting-point  of  the  trouble,  the  inflammation 
spreading  from  the  serous  sac  to  the  surrounding 
connective  tissue.  Minor  degrees  of  such  '  internal 
and  external  pericarditis '  are  not  infrequently  met 
with,  without  any  considerable  involvement  of  the 
mediastinal  areolar  tissue.  In  other  and  more 
numerous  cases  it  seems  probable  that  the  lymphatic 
glands  of  the  mediastinum,  especially  the  bronchial 
glands,  are  the  part  first  affected,  the  periadenitis 
associated  with  the  glandular  inflammation  extend- 
ing as  a  cellulitis  to  the  surrounding  regions.  Thus 
cases  appear  to  owe  their  origin  to  measles  or 
whooping-cough,  which  are  known  to  be  associated 
with  glandular  enlargement.  To  this  cause  are 
probably  due  the  instances  in  which  the  mediastinum 
suffers  alone  without  the  pericardium,  and  it  is  not 
impossible  that  the  pericarditis  may  in  other  cases 
be  secondary  to  the  inflammation  outside  the  sac. 
A  certain  proportion  of  the  cases  are  probably 
tubercular  in  orgin.  The  possibility  of  syphilis, 
congenital  or  acquired,  as  a  causal  agent  may  be 
suggested.  Males  are  affected  far  more  frequently 
than  females.  Thus,  of  40  recorded  cases  33  were 
males  and  only  7  females.  It  is  probable  that  the 
affection  usually  originates  in  childhood,  but  that 
the  rate  of  its  progress  to  a  fatal  issue  is  very  various, 
many  of  the  cases  dying  in  childhood  or  youth, 
others  in  early  adult  life,  and  a  few  reaching  middle 
or  advanced  age. 


MEDIASTINUM,  DISEASES  OF 


967- 


Pathology. — The  lesion  consists  in  the  forma- 
tion throughout  the  mediastinum  of  a  dense  mass  of 
fibrous  tissue,  which  binds  the  contents  firmly  to 
one  another  and  to  the  walls  of  the  chest.  The 
mediastinal  affection  is  generally  associated  with 
pericarditis  {mediastino-pericayditis),  and  often 
with  pleurisy  of  one  side  or  both.  In  course  of 
time  as  the  fibrous  tissue  contracts  various  morbid 
effects  are  produced.  The  organ  most  notably 
affected  is  the  heart.  In  well-marked  cases  the 
two  layers  of  the  pericardium  are  firmly  united,  and 
the  outer  layer  is  also  adherent  to  the  back  of  the 
sternum.  The  heart  is  thus  much  hampered  in  its 
action,  while  at  the  same  time  the  tight  coat  of 
fibrous  tissue  in  which  it  is  enclosed  prevents  it 
from  undergoing  the  enlargement  necessary  to  com- 
pensate for  the  increased  work  thrown  upon  it. 
Failure  of  the  heart  consequently  results.  The 
organ  is  often  found  post  mortem  to  be  rather 
smaller  than  normal,  and  the  walls  may  have  under- 
gone fatty  or  fibrous  change.  The  veins  traversing 
the  mediastinum  are  liable  to  injurious  constriction, 
and  thrombosis  may  take  place  within  them.  The 
liver  is  much  enlarged,  partly  owing  to  failure  of 
the  heart,  partly  perhaps  to  constriction  of  the 
inferior  vena  cava  at  its  entrance  into  the  peri- 
cardium. It  is  also  frequently  the  seat  of  a  process 
of  cirrhosis,  the  cause  of  which  is  not  clear,  but 
which  may  be  in  part  due  to  the  chronic  venous 
congestion,  and  in  part  to  extension  of  inflammation 
from  the  overlying  peritoneum  (perihepatitis). 
Owing  to  these  causes  ascites  is  a  marked  feature, 
preceding  and  being  out  of  proportion  to  the 
general  cedema  which  occurs  towards  the  end.  The 
pleurce  may  be  the  seat  of  considerable  effusion, 
either  of  an  inflammatory  or  a  dropsical  character. 
Collapse  of  the  lung  may  result.  Pulmonary 
emphysema  is  not  an  infrequent  feature  in  these 
cases,  and  infarction  may  also  be  found  post  mortem. 
The  kidneys  may  be  the  seat  of  interstitial  nephritis, 
or  may  suffer  merely  from  congestion  due  to  cardiac 
failure. 

In  one  case  which  occurred  in  Charing  Cross 
Hospital  it  appeared  that  an  acute  attack  of  inflam- 
mation had  supervened  upon  the  chronic  condition. 
Thus,  in  addition  to  the  fibrosis  of  the  mediastinum 
and  obliteration  of  the  greater  part  of  the  peri- 
cardial cavity,  there  was  found  a  collection  of  pus 
in  the  remaining  pocket  of  the  pericardium,  recent 
pleurisy  and  acute  inflammation  of  the  bronchial 
glands. 

Clinical  Phenomena. — The  onset  of  the 
disease  is  insidious  and  the  condition  cannot  be 
recognised  until  the  process  of  mediastinal  fibrosis 
is  far  advanced.  Suspicion  may  first  be  aroused 
by  the  existence  in  a  child  or  young  person,  in 
whom  alcoholism  is  improbable,  of  great  enlarge- 
ment of  the  liver  and  some  degree  of  ascites  ;  or 
the  symptoms  may  consist  of  breathlessness  and 
sign:  of  heart -failure  without  signs  of  valvular 
oisease.  Examination  of  the  chest  may  reveal  an 
enlarged  area  of  precordial  dulness,  extending  up- 
wards behind  the  sternum  ;  but  this  may  be  masked 
by  the  existence  of  emphysema.  The  special  signs 
wh;chmaybe  produced  by  the  pericardial  adhesions 
are  displacement  outwards  of  the  apex-beat  without 
the  presence  of  murmurs  which  would  account  for 
cariiac  dilatation,  fixity  of  the  position  of  the  apex- 
bea  when  the  patient  changes  his  posture,  retrac- 
tionof  the  chest-wall  with  systole,  and  the  existence 
of  ^  pulse  which  remits  with  inspiration  (pulsus 


paradoxus).  Venous  fulness  and  pulsation  may  be 
seen  in  the  neck.  As  the  case  proceeds  swelling  of 
the  legs  occurs,  and  later  on  general  anasarca,  the 
face  and  chest  being  involved.  Effusion  may  occur 
into  the  pleural  cavities.  Dyspncea  and  cyanosis 
become  prominent  features,  and  death  occurs  from 
exhaustion.  The  urine  towards  the  end  is  scanty 
and  albuminous.  Life  is  not  likely  to  be  prolonged 
much  beyond  eighteen  months  after  the  signs  of  the 
condition  are  fully  developed. 

Diagnosis. — Great  enlargement  of  the  liver  in 
a  young  person  along  with  some  ascites  and  dyspncea, 
and  apart  from  obvious  causes  of  cardiac  failure  or 
hepatic  disease,  may  cause  a  suspicion  of  the  existence 
of  mediastinitis ;  the  existence  of  an  enlarged  area 
of  precordial  dulness,  if  present,  would  be  a  further 
indication  of  this  condition,  but  its  absence  does 
not  exclude  mediastinal  fibrosis.  The  signs  peculiar 
to  the  condition  of  external  and  internal  adhesion 
of  the  pericardium  should  also  be  sought  for  ;  and 
Harris  lays  stress  upon  inspiratory  filling  of  the 
veins  in  the  neck  as  of  importance  if  present.  The 
progressive  nature  of  the  symptoms  and  the  occur- 
rence of  general  dropsy  and  pleural  effusion  will 
confirm  the  diagnosis. 

Treatment. — Nothing  can  be  done  to  arrest  the 
process  of  fibrosis  in  the  mediastinum,  and  treat- 
ment must  therefore  be  directed  merely  to  the  relief  of 
symptoms.  The  patient  need  not  be  kept  in  bed, 
apart  from  the  occurrence  of  dyspncea  and  palpita- 
tion, but  care  must  be  taken  against  the  occurrence 
of  chill.  Any  bronchitis  present  must  be  treated 
on  ordinary  lines,  and  cardiac  failure  may  be  met 
by  digitalis,  nux  vomica,  and  ammonia.  The 
ascitic  and  pleural  effusions  must  be  drained  as  they 
accumulate,  and  incisions  made  in  the  legs  may 
give  considerable  temporary  relief  when  general 
cedema  is  present. 

3.  Tumours  of  the  Mediastinum,  and  oj 
other  intratlwracii  striutnrcs.  — VARIETIES. — The 
most  common  tumours  which  originate  primarily  in 
the  mediastinum  are  lymphosarcomata,  starting  in 
the  lymphatic  glands.  These  are  generally  soft 
rapidly  growing  tumours,  composed  of  small  round 
cells  with  a  scanty  intercellular  fibrous  stroma. 
They  often  reach  a  large  size,  and  at  the  time  of 
death  may  weigh  several  pounds.  In  rarer  instances 
the  connective  tissue  is  a  larger  amount,  and  the 
growths  are  firm,  tough,  and  fibrous.  Fibrosarcoma 
(spindle-celled)  may  also  occur,  and  simple  fibroma. 
Primary  carcinoma  cannot  arise  apart  from  growths 
originating  in  the  epithelium  of  the  special  organs 
contained  within  the  thorax  (oesophagus,  thymus 
gland,  bronchi,  &c.),  but  alveolar  sarcoma  maybe 
found,  indistinguishable  microscopically  from  true 
cancer.  Chondromata  may  grow  from  the  walls  of 
the  chest,  and  mixed  tumours  containing  cartilage 
may  originate  in  the  thymus  gland.  Malignant 
tumours  of  the  lung,  oesophagus,  trachea,  thymus, 
and  bones  may  spread  to  the  mediastinum  ;  and 
secondary  deposits  may  occur  there  in  cases  of 
malignant  growths  elsewhere,  especially  carcinoma 
of  the  mamma.  Sub-pleural  fibromata  and  fibro- 
sarcomata,  as  they  enlarge,  encroach  on  the  area  of 
the  mediastinum. 

Aneurysm  of  the  aorta  or  great  vessels,  hydatid 
cysts,  and  enlargements  of  the  lymphatic  glands, 
due  to  tuberculosis,  syphilis,  or  lymphadenoma,  are 
sometimes  classed  as  tumours  of  the  mediastinum, 
since  they  give  rise  to  similar  phenomena  of  pres- 
sure ;  but  these  conditions  are  not  treated  of  in  the 
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present  article.    See  AoKTA,  .Aneurysm  of  Bron- 
chial Glands,  Diseases  of. 

New -growths  Oicurriiig  in  the  Imig. — The  com- 
monest primary  growth  met  with  in  the  lung  is 
■carcinoma,  originating  in  the  epithelium  of  the 
bropchi  or  alveoli.  It  is  generally  of  the  soft 
variety,  known  as  encephaloid ;  and  secondary 
growths  occur  in  the  bronchial  glands  and  along  the 
lymphatics.  Tlie  growth  may  form  a  mass  weigh- 
ing several  pounds.  Many  of  the  connective-tissue 
tumours  may  be  found  in  the  lungs,  but  these  are 
small,  rare,  and  innocent.  Secondary  deposits  in 
the  lungs  are  most  frequently  multiple  and  bilateral. 
Sarcomata  are  the  commonest  source  of  such 
growths,  but  carcinomata  may  also  give  rise  to 
metastatic  deposits  in  these  organs,  and  the  uterine 
tumour  known  as  deciduoma  malignum  not  infre- 
quently does  so.  Htemorrhage  often  occurs  into 
such  nodules  ;  or  if  they  are  slow  in  growth  cavities 
may  form  by  breaking  down  of  their  substance. 
Endotheliomata  may  affect  the  pleura  primarily, 
giving  rise  as  a  rule  to  a  number  of  well-defined 
white  fibrous  thickenings.  Growths  which  originate 
in  the  pleura,  or  involve  it  by  extension  or  meta- 
stasis, are  generally  accompanied  by  pleural  exuda- 
tion ;  this  is  often  hemorrhagic  in  character. 
Secondary  growths  frequently  escape  observation 
when  they  start  at  the  root  of  the  lung,  and  gradually 
invade  the  organ  along  the  course  of  the  bronchial 
tubes  and  vessels. 

Effects  and  Clinical  Phenomena. — The 
most  important  effects  produced  by  tumours  growing 
within  the  mediastinum  are  due  to  the  pressure 
exerted  upon  the  important  structures  in  the  neigh- 
bourhood ;  but  the  extent  to  which  this  occurs  varies 
considerably  with  different  kinds  of  tumour.  Thus 
a  firm,  well-defined  growth,  even  if  quite  small, 
will  tend  to  produce  serious  pressure-effects,  while 
a  soft  infiltrating  neoplasm  may  reach  a  large 
size  before  such  a  result  occurs,  since  it  insinuates 
itself  between  other  structures  without  compressing 
them. 

The  large  veins  within  the  thorax  are  often  early 
affected,  and  thrombosis  may  occur  within  them  as 
a  result  of  slowing  of  the  blood-current.  Their 
walls  are  sometimes  invaded  by  malignant  tumours, 
especially  carcinomata.  CEdeina  results  in  the  parts 
drained  by  the  affected  vein,  and  is  thus  frequently 
met  with  in  one  or  other  upper  extremity,  in  the 
neck  and  face,  and  on  the  thoracic  walls.  Enlarge- 
ment of  subcutaneous  veins  may  occur  in  the  course 
of  the  establishment  of  a  collateral  circulation  ;  and 
this  is  most  evident  when  the  superior  vena  cava  is 
seriously  compressed,  the  blood  being  then  com- 
pelled to  find  its  way  to  the  heart  through  the  in- 
ferior vena  cava.  The  superior  epigastric  veins  and 
anterior  branches  of  the  lumbar  veins  become  en- 
larged and  tortuous  ;  and  by  pressure  upon  different 
parts  of  these  vessels  it  is  possible  to  ascertain  that 
the  current  of  blood  within  them  is  flowing  from 
above  downwards. 

Serious  pressure  upon  the  arteries  within  the 
thorax  is  not  very  frequently  met  with,  but  rarely 
an  artery  may  be  perforated  by  a  malignant  growth, 
and  occasionally  abnormal  bending  of  one  of  these 
vessels  may  interfere  with  the  current  of  blood 
within  it.  Alteration  in  the  size  and  force  of  one 
of  the  radial  pulses  may  thus  occur. 

The  heart  may  be  considerably  displaced  by  a 
large  new-growth,  and  serious  embarrassment  of  its 
action  may  thus  be  produced.    A  murmur  may 


sometimes  result  from  such  displacement.  The  ex- 
tent to  which  this  organ  is  displaced  is  not,  how- 
ever, necessarily  proportionate  to  the  size  of  the 
tumour.  A  small  growth,  situated  at  the  base  of 
the  lung,  may  push  the  heart  noticeably  out  of  its 
normal  position,  whereas  a  large  infiltrating  tumour 
may  cause  little  or  no  alteration  in  the  relation  of 
the  heart  to  the  chest-wall.  The  pericardium  may 
be  penetrated  by  an  advancing  tumour,  and  peri- 
cardial effusion  result  ;  even  the  walls  of  the  heart 
may  be  invaded  in  rare  instances. 

The  a-sophagus  may  be  compressed  by  a  tumour 
suitably  situated,  and  dysphagia  may  result.  This, 
however,  is  a  very  uncommon  occurrence  ;  and  if 
difficulty  in  swallowing  is  an  early  and  prominent 
symptom,  it  is  almost  certainly  due  to  the  presence 
of  primary  cancer  of  the  oesophagus.  Pressure 
upon  the  thoracic  duct  may  cause  dilatation  of  the 
receptaculum  chyli,  and  some  escape  of  chyle  from 
the  lacteals  into  the  peritoneal  cavity. 

Pressure  upon  the  trachea  or  bronchi  is  an  im- 
portant effect  of  intrathoracic  growths,  resulting  in 
shortness  of  breath,  and  frequently  in  the  occurrence 
of  noisy  respiration  (stridor).  The  latter  may  be 
either  audible  at  a  distance  from  the  patient,  or  only 
discoverable  upon  auscultation  of  the  chest.  Dys- 
pna-a,  due  to  direct  pressure  upon  the  air-passages, 
is  generally  continuous  ;  its  origin  is  gradual,  and 
toward  the  end  of  the  case  extreme  distress  may 
be  produced.  The  rate  of  respiration  is  generally 
increased.  Deficient  entry  of  air  into  some  portion 
of  the  lung,  or  collapse  of  this  area,  may  result 
from  the  pressure,  and  actual  broncho-pneumonia  may 
occur.  The  trachea  may  be  displaced  to  one  side 
by  tumours  growing  at  the  upper  part  of  the  thorax. 
Dyspncea  may  also  result  from  pressure  upon  nerves 
supplying  the  bronchi  or  from  cardiac  disturbance. 
In  such  cases  it  is  generally  paroxysmal,  the  attacks 
resembling  those  of  spasmodic  asthma.  Dyspnixa 
is  often  increased  by  the  existence  of  pleural  eftu- 
sion  and  by  displacement  of  the  heart. 

Pain  may  be  produced  by  pressure  upon  sensory 
nerves  ;  and  this  may  be  referred  to  the  thorax 
beneath  the  sternum  or  to  the  back,  or  may  radiate 
round  the  chest  and  down  the  arm.  It  is  generally 
neuralgic  in  character,  but  a  constant  boring  or 
aching  pain  may  occur  in  cases  where  erosion  of 
bone  is  taking  place.  This  is  not  frequent,  but 
may  be  met  with  in  cases  of  carcinoma.  Tender- 
ness of  the  thoracic  wall  is  not  infrequently  present. 
Of  motor  nerves,  the  recurrent  laryngeal  is  most 
often  paralysed,  resulting  in  loss  of  movement  in  one 
vocal  cord,  with  hoarseness  or  actual  aphonia,  and 
the  peculiar  ineffectual  cough  characteristic  of  laryn- 
geal paralysis.  The  phrenic  nerve  may  also  be  in- 
terfered with,  and  immobility  of  half  the  diaphragm 
may  result,  or  in  rare  cases  hiccup  due  to  irritation 
of  the  nerve.  Pressure  upon  the  sympathetic  chun 
may  cause  alteration  in  the  size  of  one  pupil ;  ind 
involvement  of  the  vagus  may  induce  attack*  of 
cardiac  disturbance,  and  also  be  associated  with 
pneumonic  changes  in  the  lungs,  considered  byiome 
authorities  to  be  of  a  '  trophic  '  nature.  Ver^^  ex- 
ceptionally a  malignant  growth  may  invade  the 
spinal  canal  and  produce  symptoms  of  pressure 
upon  the  cord. 

Cough  is  almost  invariably  present  at  some  stige 
of  the  affection,  and  often  becomes  progressively 
more  troublesome  ;  but  the  prominence  of  his 
symptom  differs  in  individual  instances.  In  cises 
of  tumours  of  the  lung,  and  in  presence  of  raach 
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co-existent  bronchitis  or  of  pressure  upon  the  air- 
passages,  cough  is  constant  throughout  ;  in  the 
last  case  it  is  often  stridulous  in  character.  If  it  be 
due  to  irritation  of  nerve-trunks  it  is  paroxysmal 
and  of  a  '  brassy  '  quality  :  it  may  be  to  some  extent 
proportionate  to  the  size  of  the  tumour.  There  Ls 
not  usually  much  expectoration,  apart  from  the  pre- 
sence of  tuberculosis  of  the  lung,  as  a  complication, 
or  of  bronchitis.  Copious  expectoration  is  sugges- 
tive of  a  primary  growth  in  the  lung.  As  the  case 
advances  cyanosis  is  usually  a  marked  symptom,  and 
this,  along  with  the  cedema  of  the  neck,  face,  and 
upper  pari  of  the  thorax,  may  give  the  patient  a 
very  characteristic  appearance.  A  peculiar  variable 
or  intermittent  temperature  is  sometimes  observed, 
attacks  of  pyrexia  occurring  either  irregularly  or  at 
more  or  less  constant  intervals  of  a  few  days. 
Fever  may,  however,  be  absent  throughout  the 
illness. 

The  phenomena  discoverable  upon  physical  ex- 
amination of  the  chest,  in  addition  to  those 
already  mentioned,  vary  with  the  size  and  position 
of  the  tumour.  Alterations  may  occur  in  some 
cases  in  the  shape  of  the  thorax,  which  may  show  a 
local  bulging  over  the  growth,  the  sternum  or  rib- 
cartilages  being  pushed  forward,  or  a  depressed  area 
due  to  collapse  of  some  portion  of  the  lung.  The 
L^rowth  may  invade  the  chest-wall  and  project 
beneath  the  skin.  In  such  circumstances  pulsation 
may  sometimes  be  observed  if  it  be  very  vascular, 
as  in  some  forms  of  sarcoma.  Dulness  on  percus- 
sion will  be  found  over  the  tumour  when  this  is 
directly  beneath  the  thoracic  wall,  and  in  the  case 
■of  tumours  growing  in  close  relation  with  the 
I  ironchi,  tubular  breathing  will  be  audible  in  the  dull 
area  ;  but  if  the  air-passages  be  occluded  there  will 
be  deficient  movement  with  absence  of  vocal  and 
respiratory  sounds  over  the  affected  portion  of  lung. 
Enlarged  glands  are  frequently  discoverable  above 
the  clavicles  in  cases  of  malignant  intrathoracic 
tumours.  The  liver  and  spleen  may  be  displaced 
downwards  into  the  abdomen  by  the  pressure  of 
very  large  growths,  and  the  movement  of  one  or 
<jther  of  these  organs  and  of  the  abdominal  walls 
in  respiration  may  be  defective  in  case  of  paralysis 
of  the  diaphragm. 

In  the  case  of  tiiiiioiirs  of  the  lung  itself,  there  is 
not  often  any  bulging  of  the  chest-wall  :  with 
-slowly  growing  tumours  there  may  even  be  retrac- 
tion of  the  chest,  especially  if  pressure  upon  the 
air-passages  has  led  to  collapse  of  part  of  the  lung. 
Respiratory  movement  is  usually  defective  over  the 
affected  area.  The  dulness  found  upon  percussion 
is  absolute  in  degree — of  the  character  often  de- 
scribed as  '  wooden  ' — and  accompanied  by  marked 
increase  in  resistance.  Its  distribution  is  irregular  : 
extension  across  the  middle  line  of  the  sternum  is  a 
valuable  diagnostic  sign  of  the  existence  of  a  tumour. 
The  co-existence  of  pleural  effusion  may  in  some 
cases  complicate  the  diagnosis.  Vocal  fremitus 
may  be  normal  or  increased  ;  if  a  large  bronchus  be 
compressed  it  may  be  entirely  absent.  Breath- 
hounds  are  frequently  absent  over  a  tumour  of  the 
lung,  but  bronchial  breathing  may  be  found.  If 
degenerative  changes  be  taking  place  in  the  growth, 
or  if  there  be  accompanying  bronchitis,  rales  may 
be  audible.  Stridor  is  not  so  likely  to  occur  as  in 
tumour  of  the  mediastinum  ;  and  dyspnoea  is  seldom 
so  intense  as  in  that  condition. 

There  is  generally  slight  continuous  pain,  ac- 
companied by  loss  of  flesh,  anoemia,  and  weak- 


ness. Cough  is  generally  present,  sometimes  from 
an  early  period  ;  and  the  sputa  may  be  hremor- 
rhagic  :  they  are  not  infrequently  of  a  consistency 
and  appearance  which  have  been  compared  to 
'  red-currant  jelly.'  Profuse  hemoptysis  some- 
times occurs. 

No  a,i^e  and  neither  sex  is  free  from  liability  to 
mediastinal  tumours,  but  they  are  more  common  in 
males  than  in  females,  and  primary  growths  are 
most  frequently  met  with  in  early  adult  life.  The 
duration  of  the  disease  varies  with  the  position  and 
rate  of  growth  of  the  tumour.  In  cases  of  '  simple  ' 
growths,  two  years  may  perhaps  be  taken  as  an 
average  duration,  but  much  longer  cases  are  re- 
corded. iNIalignant  growths  are  usually  much  more 
rapidly  fatal.  Death  occurs  either  by  increasing 
dyspnoea  and  exhaustion,  by  hemorrhage,  due  to 
perforation  of  a  vessel  or  by  implication  of  the 
heart  and  pericardium.  Secondary  growths  may 
occur  in  other  organs,  such  as  the  brain,  and  prove 
fatal  ;  in  one  case,  seen  by  the  writers,  the  sym- 
ptoms first  complained  of  were  those  of  paralysis, 
due  to  secondary  growths  in  the  brain,  the  pheno- 
mena due  to  the  primary  intrathoracic  tumour  only 
developing  later. 

Diagnosis. — It  is  necessary  not  only  to  recog- 
nise the  existence  of  a  cause  of  abnormal  pressure 
within  the  thorax,  but  also  to  distinguish  true  new- 
growths  from  aneurysms  and  glandular  swellings, 
which  may  produce  similar  effects.  By  far  the 
most  common  cause  of  intrathoracic  pressure  is 
aneurysm  of  the  aorta,  and  the  possibility  of  its 
presence  should  be  carefully  eliminated  before 
arriving  at  a  diagnosis  of  mediastinal  tumour. 
Aneurysm  is  far  commoner  in  males  than  in  females, 
and  occurs  chiefly  in  adult  life  (35-50  years),  and  in 
those  who  have  followed  laborious  occupations  :  on 
the  other  hand,  new-growths  occur  in  much  younger 
subjects,  and  the  proportion  of  women  aft'ected  is 
relatively  much  larger.  The  position  of  an  aneu- 
rysm is  necessarily  limited  to  the  course  of  the 
great  vessels,  and  the  area  of  dulness  produced  by 
it  upon  the  thoracic  wall  is  not  often  large,  whereas 
new-growths  may  occur  at  any  part  of  the  thorax, 
and  may  cause  very  extensive  impairment  of  re- 
sonance. It  is  not  often  that  tumours  cause  marked 
local  bulging  of  the  chest,  nor  do  they  frequently 
pulsate  to  an  extent  really  comparable  with  that  of 
aneurysms.  The  growth  of  a  malignant  medias- 
tinal tumour  is  much  more  rapid  than  that  of  an 
aneurysm  ;  and  the  occurrence  of  secondary  de- 
posits and  enlarged  glands  may  place  the  existence 
of  the  former  beyond  doubt.  The  pressure  pro- 
duced by  a  tumour  is  much  more  frequently  exerted 
upon  the  venous  trunks  of  the  mediastinum  than 
is  that  of  an  aneurysm,  while,  on  the  other  hand, 
the  oesophagus  is  much  less  frequently  affected. 
Affection  of  the  right  recurrent  laryngeal  nerve  and 
right  sympathetic  chain  could  hardly  be  produced 
by  an  aortic  aneurysm  ;  aneurysm  of  the  innominate 
artery  may,  however,  involve  these  structures. 
Dyspncea  is  on  the  whole  less  frequent  in  cases  of 
aneurysm  than  in  those  of  new-growths  ;  and  the 
latter  are  generally  accompanied  by  anremia  and 
general  constitutional  disturbance,  not  met  with  in 
the  vascular  disease.  Irregular  pyrexia  is  in  favour 
of  mediastinal  tumour,  but  may  be  met  with  in 
cases  of  tubercular  or  lymphadenomatous  enlarge- 
ment of  mediastinal  glands.  It  is  rare,  however, 
for  these  to  be  primarily  aflected  in  Hodgkin's  dis- 
ease, the  glands  in  the  neck,  and  often  those  in  the 
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groin  and  elsewhere,  being  enlarged  in  these 
patients.  Tuberculous  glands  are  not  likely  to  cause 
symptoms  of  pressure  except  in  young  children  (see 
Bronchial  Glands,  Diseases  of).  The  use  of 
the  X-rays  is  often  of  considerable  service  in  dia- 
gnosis. If  the  patient's  chest  be  examined  with  the 
fluorescent  screen,  a  tumour  will  produce  as  dense  a 
shadow  as  an  aneurysm,  but  the  latter  can  be  dis- 
tinguished by  its  pulsation  and  to  some  extent  by 
its  position,  and  shape.  It  is  difficult,  however,  to 
distinguish  infiltrating  growths  and  scattered  nodules 
from  tubercular  masses.  Fluid  in  the  pleural 
cavity,  and  still  more  a  thickened  pleura,  will  ob- 
struct the  X-rays,  but  never  to  so  great  an  extent  as 
a  tumour  ;  the  latter  also  has  a  more  distinct  edge 
than  any  pleural  condition  except  a  localised  em- 
pyema, which  is  not  likely  to  give  rise  to  a  difficulty 
of  diagnosis.  Rontgen-Rays. 

Tumours  originating  in  the  lung  and  giving  rise 
to  no  pressure-symptoms  have  to  be  distinguished 
from  tuberculosis.  In  addition  to  the  use  of  the 
X-rays  just  alluded  to,  there  is  generally  absence  of 
fever,  and  of  tubercle-bacilli  from  the  sputum.  The 
progress  of  the  disease  is  rapid  and  continuous,  the 
physical  signs  extend  over  a  large  area,  and  enlarge- 
ment of  superficial  lymphatic  glands  occurs.  Ph}'- 
sical  signs  resembling  pleural  effusion  but  with 
some  marked  inconsistency  and  with  absence  of 
fluid  on  exploratory  puncture  are  in  favour  of  the 
presence  of  a  new-growth.  Should  actual  pleural 
effusion  be  present  a  htemorrhagic  character  is  in 
favour  of  tumour  involving  the  pleura  :  masses  of 
large  swollen  endothelial  cells  may  be  found  in 
some  cases  upon  microscopical  examination  of  the 
fluid.  The  possibility  of  the  co-existence  of  tuber- 
cular disease  of  the  lung  with  a  tumour  of  the 
mediastinum,  as  well  as  with  aneurysm,  must  be 
borne  in  mind,  since  otherwise  the  conjunction  of 
symptoms  produced  may  be  puzzling. 

Prognosis. — The  outlook  is  probably  hopeless 
in  all  cases  in  which  it  is  possible  to  be  certain  of 
the  existence  of  a  tumour  within  the  thorax.  The 
duration  of  life  will  depend  upon  the  nature  of  the 
growth  and  its  relation  to  important  intrathoracic 
structures. 

Treatment.  —  Since  any  growth  within  the 
chest  is  beyond  the  reach  of  surgical  intervention, 
all  that  can  be  attempted  is  the  relief  of  distressing 
symptoms  as  they  arise.  Even  this  object  can,  un- 
fortunately, be  only  imperfectly  attained.  Opium 
or  morphine  may  be  administered  without  hesitation 
in  view  of  the  necessarily  fatal  termination  of  the 
disease,  and  much  relief  may  thus  be  obtained,  not 
only  of  the  pain  caused  by  the  growth,  but  also  of 
the  cough,  which  is  frequently  both  distressing  and 
ineff  ectual.  There  is  no  advantage  to  be  gained  by 
keeping  these  patients  in  bed,  at  least  in  the  earlier 
stages  of  the  disease  :  the  feelings  of  the  patient  are 
the  best  guide  to  follow.  Later,  as  dyspnoea  be- 
comes more  urgent,  rest  in  bed  will  become  com- 
pulsory, and  the  upright  position  with  a  bed-rest  or 
additional  pillows  is  generally  found  the  easiest. 
Tracheotomy  can  hardly  ever  be  advisable,  however 
urgent  the  dyspnoea,  since  the  obstruction  is  below 
any  point  which  can  be  reached  ;  in  a  very  few 
cases  associated  with  laryngeal  spasm  it  may  afford 
relief.  If  extreme  dysphagia  result  from  pressure 
upon  the  oesophagus,  the  question  of  the  perform- 
ance of  gastrostomy  will  arise.  Authorities  differ 
as  to  the  advisability  of  removing  pleural  effusion 
when   it   occurs.      In  many   cases  its  presence 


seriously  adds  to  the  difficulty  in  breathing,  and 
there  is  no  valid  reason  for  not  removing  it  by 
aspiration,  an  operation  which  may  afford  great 
temporary  relief  to  the  sufferer,  and  may  be  re- 
peated as  often  as  the  fluid  reaccumulates.  Inhala- 
tions of  oxygen  may  be  called  for  if  cyanosis  becomes 
a  prominent  symptom,  due  to  pressure  upon  the 
respiratory  apparatus.  Careful  nursing  is  requisite 
in  protracted  cases  to  avoid  the  formation  of  bed- 
sores. 

H.  Montague  Murray. 
W.  Cecil  Bosanquet. 

MEDITERRANEAN  FEVER.  —  5«e  Malta 
Fever. 

MEDITERRANEAN  SEA,  The.— A  mode- 
rately dry,  warm,  and  very  sunny  winter  climate. 
See  Algiers  ;  Cannes  ;  Hyeres  ;  Malaga  ; 
Mentone  ;  N[CE;  San  Remo,  &c.  ;  and  Cli- 
mate, Treatment  of  Disease  by. 

MEDULLA    OBLONGATA,     Lesions  of. 

Synon.  :  Fr.  Maladies  dc  la  AJoelle  AUongee  ;  Ger. 
Kratiklieiten  des  verldiigerten  Marks. 

Introduction. — The  pathology  of  the  medulla 
oblongata  is  more  than  usually  complex.  Not 
merely  is  it  liable  to  injuries,  and  diseases  such  as 
hsemorrhages,  softenings — necrobiotic  and  inflam- 
matory, tumours,  &c.,  having  their  primary  seat 
there,  as  in  other  nerve-centres  ;  but  also,  and  more 
frequently,  the  medulla  is  implicated  in  diseases  of 
the  pons  and  cerebellum,  and  affected  indirectly  by 
intracranial  diseases  in  general.  Being  the  connect- 
ing isthmus  between  the  brain  and  spinal  cord,  it 
is  subject  to  ascending  or  descending  degenerative 
processes,  secondary  to  lesions  in  the  spinal  or  cere- 
bral sensory  and  motor  tracts.  Further,  it  is  the 
seat  of  a  chronic  form  of  degeneration,  characterised 
by  a  very  definite  group  of  symptoms,  differentiated 
under  the  term  '  bulbar  or  labio-glosso-laryngeat 
paralysis. ' 

With  the  indirect  affections  of  the  medulla 
oblongata,  in  connection  with  the  various  forms  of 
intracranial  disease,  degenerations  of  the  motor  or 
sensory  tracts  secondary  to  cerebral  or  spinal 
disease,  or  the  pathology  and  symptomatology  of 
bulbar  paralysis,  this  article  does  not  profess  to  deal, 
as  these  subjects  will  be  found  fully  discussed  under 
their  respective  headings.  Attention  will  be 
directed  mainly  to  the  data  which  serve  to  establish, 
so  far  as  this  is  possible,  the  regional  diagnosis  of 
medullary  lesions. 

Summary  of  Pathological  Conditions. — ■ 
Tranniatic  lesions.  —  Injuries  of  the  medulla  ob- 
longata are  not  uncommon  in  consequence  of  fracture 
or  dislocation  of  the  atlas  and  axis,  as  in  falls, 
hanging,  twisting  of  the  neck,  or  as  the  result  of 
diseased  vertebrre.  In  such  cases  death  is  instan- 
taneous, owing  to  the  sudden  cessation  of  the  circu- 
lation and  respiration,  from  lesion  of  the  centres  for 
these  vital  functions,  which  are  situated  in  the 
medulla. 

To  commotion  or  contusion,  with  punctiform 
extravasations  in  the  medullary  centres,  Duret  attri- 
buted sudden  death  from  blows  on  the  head.  Not 
infrequently  lesions  of  the  fourth  ventricle,  the  re- 
sult of  cranial  injuries,  not  proving  fatal,  give  rise 
to  diabetes  mellitus  or  insipidus,  along  with  other 
symptoms  indicative  of  chronic  lesion  of  the  pons  or 
medulla. 

Effusions  of  blood  into   the  fourth  ventricle. 
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\\  helher  arising  from  the  medulla  itself,  the  pons, 
or  the  cerebellum,  or  gaining  access  from  the  lateral 
ventricles  by  the  aqueduct  of  Sylvius,  are,  as  a  rule, 
suddenly  fatal  from  paralysis  of  the  circulation  and 
respiration.  Death  may  occur  with  or  without 
convulsions. 

Tiiiiwiirs. — Tumours  implicating  the  medulla 
oblongata  may  have  their  seat  primarily  in  the 
medulla  ;  but  more  commonly  the  growths  are 
situated  at  the  base  of  the  skull,  in  the  cerebellum 
or  pons,  and  invade  the  medulla  in  their  growth. 
Besides  the  special  localising  symptoms  of  medullary 
disease,  there  are  general  symptoms  of  intra- 
cranial new-growth  ;  of  these  vomiting  is  usually 
pronounced,  and  optic  neuritis  rare.  Here  also, 
however,  some  remarkable  cases  have  been  put  on 
record,  in  which,  notwithstanding  the  existence  of 
tumours  actually  in  the  substance  of  the  medulla 
itself,  the  symptoms  during  life  have  presented 
nothing  striking  or  characteristic. 

Htcinofj'/iage. — Haemorrhage  into  the  substance 
of  the  medulla  oblongata,  and  limited  to  this,  is 
comparatively  rare.  More  commonly  the  pons  and 
medulla  are  affected  together.  Haemorrhages  here 
of  any  extent  are  very  rapidly  fatal.  In  some  cases 
death  is  instantaneous.  In  others  a  few  hours  may 
elapse,  death  occurring  m  profound  coma  with 
stertorous  respiration  and  occasionally  convulsions. 
Whether  the  hemorrhage  is  primarily  in  the  me- 
dulla or  in  the  pons  cannot  be  diagnosed  with 
certainty.  The  other  causes  of  sudden  death,  such 
as  affections  of  the  heart,  must  be  excluded  before 
haemorrhage  into  the  medulla  can  be  diagnosed, 
and  this  is  in  many  circumstances  obviously  im- 
possible. 

Hxmorrliage  into  the  medulla  oblongata  is  usually 
fatal,  and  rarely  gives  rise  to  chronic  stationary 
lesions.  These  are  commonly  the  result  of  throm- 
bosis or  embolism,  or,  more  rarely,  acute  myelitis. 

Tliromhosis. — Thrombosis  of  the  vertebral  ar- 
teries and  their  branches  is  the  most  common  origin 
of  softening  limited  to  the  medulla  oblongata.  The 
onset  is  frequently  sudden,  as  in  hemorrhage,  but 
the  course  is  more  slow.  The  more  chronic  nature 
of  the  affection  is  an  important  diagnostic  feature  of 
softening.  The  symptoms  of  softening  of  the 
medulla  thus  arising  are  in  many  respects  like  those 
of  progressive  bulbar  paralysis,  but  there  are  also 
important  differences.  They  are  sometimes  gene- 
ralised under  the  head  of  '  acute  '  or  '  apoplecti- 
form '  bulbar  paralysis,  in  contra-distinction  to  the 
chronic  degenerative  form  of  this  affection  descriljed 
liy   Duchenne.     Sec  Labio-Glosso-Laryngeai, 

I'ARALYSIS. 

Localising  Phenomena. — The  symptoms  met 
with  in  the  affection  just  named  are  the  most  re- 
liable clinical  data  on  which  to  found  a  regional 
diagnosis  of  lesions  of  the  medulla  oblongata.  The 
characteristic  symptoms  are  a  conjoint  affection  of 
the  extremities  and  one  or  more  of  the  bulbar 
cranial  nerves,  with  impairment  of  speech  and 
deglutition,  and  cardio-respiratory  disturbances. 
Sometimes  all  four  extremities  are  paretic  or  para- 
lysed ;  sometimes  the  lower  extremities  alone  ;  and 
occasionally  the  paralysis  is  of  the  hemiplegic  order. 
If  the  paralysis  affects  only  the  extremities,  without 
implication  of  the  bulbar  nerves,  as  sometimes 
occurs,  a  diagnosis  of  the  medullary  seat  of  the 
lesion  cannot  be  made  with  certainty. 

Of  the  cranial  nerves  the  hypoglossal  is  most 
commonly  involved.    The  symptoms  are  impaired 


mobility  of  the  tongue,  with  more  or  less  pronounced 
dysarthria  [see  Aphasia).  This  is  not  absolutely 
characteristic  of  bulbar  disease,  however,  as  a  similar 
affection  of  the  hypoglossal  may  occur  in  disease  of 
the  pons.  But  a  form  of  crossed  paralysis,  palsy 
of  the  limbs  on  one  side  and  of  the  tongue  on  the 
opposite  side,  is  probably  pathognomonic  of  coarse 
disease  within  the  medulla.  The  tongue  and  speech 
are  rarely,  if  ever,  so  affected  as  in  the  classic  or 
progressive  bulbar  paralysis,  nor  has  the  atrophy  of 
the  muscles  of  the  tongue,  with  altered  electrical 
reactions,  Ijeen  noted. 

Of  more  importance  as  a  diagnostic  mark  is 
dysphagia,  or  paralysis  of  deglutition.  This,  in  the 
absence  of  general  cerebral  symptoms,  points  to 
affection  of  the  medulla.  Paralysis  of  the  soft 
palate,  on  one  or  both  sides,  is  also  a  frequent, 
if  not  constant,  symptom.  Occasionally  also 
aphonia  occurs,  and,  taken  with  the  other  sym- 
ptoms, points  conclusively  to  affection  of  the 
medulla  oblongata. 

Irregularity  of  the  heart  ;  acceleration  or  re- 
tardation of  the  pulse  ;  and  sighing  and  laboured 
respiration,  often  amounting  to  orthopnea,  in  the 
absence  of  general  cerebral  symptoms,  are  also  im- 
portant indications  of  disease  of  the  medulla  ob- 
longata. Among  other  symptoms  have  been  noted 
coughing  and  vomiting,  explicable  by  affection  of 
the  respiratory  centres.  Trismus  has  been  men- 
tioned by  Joffroy  as  a  characteristic  symptom  of 
acute  bulbar  paralysis,  but  Nothnagel,  on  good 
grounds,  disputes  the  accuracy  of  this  statement. 

A  case  recorded  by  Glynn,  where  a  tiny  tumour 
(glioma)  was  lo\xa(\  post  mortem  in  the  middle  line 
of  the  medulla  at  the  level  of  the  calamus  scriptorius,. 
showed  many  of  the  above-mentioned  symptoms, 
the  most  prominent  being  intense  dyspnoea  with 
paralysis  of  the  diaphragm,  vomiting,  impaired 
movement  of  lips  and  tongue,  dysphagia,  loss  of  re- 
flex action  of  palate,  weakness  in  both  arms  and 
less  in  legs,  and  a  trace  of  sugar  in  the  urine. 

Albuminuria  and  glycosuria  have  also  been  ob- 
served in  connection  with  bulbar  lesions,  the  latter 
more  particularly  after  injuries  affecting  the  floor  of 
the  fourth  ventricle  ;  but  the  occurrence  of  these 
symptoms  in  connection  with  acute  bulbar  paralysis 
requires  further  investigation,  as  they  cannot  as  yet 
be  regarded  as  constant. 

An  affection  simulating  disease  of  the  medulla 
oblongata  results  from  bilateral  cortical  or  sub- 
cortical disease,  giving  rise  to  a  condition  of  double 
hemiplegia.  Such  a  bilateral  lesion  causes  paralysis 
of  articulation,  and  also  true  aphasia  if  the  lesion  is 
cortical,  along  with  a  greater  or  less  degree  of 
paralysis  of  the  limbs.  The  diagnosis  must  depend 
on  the  truly  volitional  character  of  the  paralysis  in 
such  cases,  the  reflex  mechanism  of  deglutition 
being  unimpaired.  There  will  also  be  absence  of 
affection  of  sensibility  and  of  trophic  degeneration 
of  the  muscles,  and  absence  also  of  disturbances  of 
the  cardiac  and  respiratory  rhythm.  Defective 
comprehension  of  speech,  and  obvious  aphasia — the 
movements  of  articulation  not  being  absolutely 
paralysed — and  also  agraphia — the  hand  not  being 
completely  powerless — will  differentiate  cerebral 
from  bulbar  paralysis. 

Lesions  in  the  neighbourhood  of  the  pyramidal 
decussation,  though  rare,  have  a  characteristic 
symptomatology.  This  consists  of  anaesthesia  over 
the  distribution  of  the  fifth  cranial  nerve  on  the  side 
of  the  lesion,  with  paralysis  of  the  limbs  on  the 
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same  side,  and  analgesia  of  the  body  and  limbs  on 
the  opposite  side  :  an  association  which  has  been 
•  experimentally  foimd  to  be  due  to  destruction  of  the 
tubercle  of  Rolando.  D.  Ferrier. 

W.  A.  Turner. 

MEDULLA   OF    BONES,    Diseases  of.— 

Synon.  :  Fr.  Maladies  de  la  Moelk  des  Os  ;  Ger. 
Krankheiten  des  Kitochentiiarks. — See  Blood,  Mor- 
bid Conditions  of ;  Bone,  Diseases  of ;  Leuco- 

CYTH.'EMIA  ;  MOLLITIES  OSSIUM  ;  TUMOURS,  &C. 

MEDULLA  SPINALIS,  Diseases  o^.—See 
Spinal  Cord,  Diseases  of. 

MEDULLARY    CANCER  A    synonym  for 

encephaloid  cancer.    See  Cancer. 

MEGRIM.— Synon.  :  Migraine;  Sick  Head- 
ache ;  Nervous  Headache;  Hemicrania  (r/^ii,  half; 
and  Kpaviov,  the  head)  ;  Fr.  Migraine  ;  Ger. 
Migrdne. 

Definition. — Headache  of  a  periodical  charac- 
ter ;  generally  ushered  in  by  some  premonitory 
symptoms  ;  more  or  less  unilateral  ;  and  frequently 
associated  with  nausea  and  bilious  vomiting. 

/Etiology. — The  chief  predisposing  causes  of 
attacks  of  megrim  are  hereditary  tendency ;  anae- 
mia ;  a  general  want  of  tone  in  the  system  ;  and  the 
nervous  temperament.  Among  the  exciting  causes 
may  be  included  all  those  of  a  depressing  or  ex- 
hausting nature,  whether  physical  or  mental,  such 
as  prolonged  mental  work,  mental  excitement, 
grief,  anxiety,  bodily  fatigue,  late  hours,  sexual 
excesses,  breathing  the  impure  air  of  a  crowded 
room,  and  improper  food. 

Symptoms. — This  complaint  seems  to  have  two 
more  or  less  well-defined  stages,  the  headache  being 
preceded  for  a  variable  period  by  certain  disorders 
of  sensation.  In  some  persons  the  malady  stops 
short  here,  and  is  not  followed  by  headache  ;  in 
others  the  headache  appears  to  be  developed  without 
any  premonitory  symptoms,  until  careful  inquiry 
reveals  the  contrary.  The  two  stages  therefore  are, 
first,  the  stage  of  disordered  sensation  ;  second,  the 
stage  of  headache,  with  other  symptoms. 

The  most  striking  of  the  disordered  sensations  is 
a  transient  disturbance  of  vision  which  sometimes 
takes  place.  It  commences  with  a  wavy  glimmer- 
ing near  the  outside  corner  of  the  field  of  vision, 
and  spreads  all  over  the  visual  area  with  a  zigzag 
outline,  in  a  straight-lined  angular  pattern,  and  with 
or  without  lines  of  colour  between  the  darker  lines. 
Or  it  may  commence  by  the  appearance  of  a  blind 
spot  close  to  the  centre  of  vision,  which  soon  begins 
to  spread,  showing  a  serrated  margin,  and  present- 
ing a  tremor  or  wavy  glimmering  in  its  interior. 
This  condition  is  often  associated  with  a  feeling  of 
chilliness,  coldness  of  the  hands  and  feet,  or  other 
symptoms  ;  it  may  last  from  five  to  thirty  minutes 
or  longer,  and  then  be  succeeded  by  the  stage  of 
■headache. 

On  the  other  hand,  the  headache  may  be,  and  in 
many  individuals  always  is,  developed  without  the 
■ocular  disturbance,  but  other  sensations  are  sub- 
stituted for  it.  The  patient  has  a  feeling  of  chilli- 
ness, and  the  feet  are  cold.  There  is  mental 
depression,  with  a  dread  of  impending  evil  ;  the 
patient  is  restless  and  uneasy  ;  '  cannot  quite  tell,' 
as  he  says,  '  what  he  would  be  at  ; '  and  has  what 
■is  expressively  called  '  the  fidgets. '  This  condition 
■may  continue  half  an  hour  or  more,  and  then  the 


slight  boring  piercing  pain  is  felt  in  the  head,  with 
which  the  aching  begins  ;  and  the  disorder  runs  its 
course,  as  will  be  presently  described.  In  other 
cases,  this  feeling  of  depression  or  uneasiness  lasts 
for  several  hours,  the  patient  goes  to  bed,  and  in 
the  early  morning  wakes  with  the  headache  fully 
developed. 

The  headache,  when  preceded  by  ocular  disturb- 
ance, shows  itself  as  follows  :  When  the  vibratory 
movement  is  at  its  height,  a  little  aching  is  felt  in 
the  head,  on  the  side  opposite  to  that  on  which  the 
glimmering  first  appeared  ;  it  is  slight  at  first,  but 
gradually  increases  in  intensity.  Some  persons 
have  said  that  the  sensation  was  as  though  a  point 
in  the  temple  were  being  bored  with  a  gimlet, 
and  the  gimlet  slowly  increasing  in  size.  The  pain 
gradually  spreads  from  this  point,  which  may  be 
covered  with  the  finger,  and  pressure  upon  which 
affords  relief,  first  over  one  side  of  the  head  ;  and 
then,  but  not  always,  it  extends  to  the  other.  As 
the  headache  increases,  the  ocular  disturbance 
declines  ;  nausea  is  felt,  which  increases  with  the 
headache  ;  retching  and  vomiting  occur,  the  latter 
sometimes,  though  rarely,  giving  relief;  the  head 
throbs  ;  the  slightest  movement  increases  the  pain, 
and  any  attempt  to  move  from  the  recumbent  pos- 
ture increases  the  gastric  uneasiness ;  the  mouth 
feels  clammy  ;  the  eyeballs  ache,  and  are  tender  on 
pressure,  one  more  so  than  the  other  ;  the  pupils 
are  rather  contracted,  and  generally  unequally  so  ; 
and  the  patient  lies  apparently  more  dead  than  alive, 
his  face  pale,  and  the  head  hot.  After  a  varying 
number  of  hours  he  is  somewhat  relieved  by  trou- 
bled sleep  ;  he  wakes  up  next  morning,  free  per- 
haps from  headache  ;  but  he  is  listless  ;  his  brain  is 
weary  ;  and  he  feels  as  if  he  had  undergone  a  hard 
mental  struggle.  There  may  be  now  an  interval  of 
a  few  days,  weeks,  or  years,  before  the  disorder 
again  shows  itself. 

The  headache  varies  much  in  character,  degree, 
and  duration.  In  some  persons  the  pain  is  not 
localised  in  any  particular  spot,  but  seems  generally 
diffused  over  the  head  ;  others  have  not  noticed  that 
there  is  more  pain  on  one  side  of  the  head  than  the 
other,  or  that  the  aching  radiates  from  one  painful 
spot,  until  their  attention  has  been  directed  to  the 
fact,  and  then  they  distinctly  recognise  it  ;  others, 
again,  have  neither  vomiting  nor  nausea  ;  and  lastly, 
the  duration  of  the  headache  may  be  very  short,  or 
not  extend  over  more  than  two  or  three  hours,  or 
this  symptom  may  be  entirely  absent.  The  disorder 
may  even  stop  short  at  the  vibratory  stage,  the 
vision  be  restored,  and  no  further  inconvenience 
felt. 

In  a  certain  proportion  of  cases  during  the  vibra- 
tory stage  a  tingling  is  felt  in  some  portion  of  the 
body — the  part  is  '  asleep.'  Sometimes  it  is  felt  in 
one  arm  or  in  the  side  of  the  tongue,  or  on  the  side 
of  the  face,  and  it  is  on  the  same  side  as  that  on 
which  the  glimmering  in  the  eye  begins.  Some- 
times the  hearing,  speech,  or  memory  is  affected. 

The  age  at  which  the  attacks  generally  commence 
is  from  twelve  to  twenty-five.  Females  are  more 
liable  to  them  than  males.  After  a  certain  period, 
with  advancing  age  the  attacks,  as  a  rule,  are  less 
easily  developed,  and  become  much  less  frequent. 
They  cease  generally  after  fifty  or  sixty,  and  in 
women  not  uncommonly  at  the  change  of  life. 

Pathology. — Considerable  diversity  of  opinion 
exists  as  to  the  nature  of  megrim.  Formerly  it 
was  regarde^l  as  being  dependent  upon  gastric  or 
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hepatic  derangement — a  view,  however,  which 
now  finds  few  supporters.  Some  pathologists  hold 
it  to  be  a  form  of  neuralgia  ;  but  though  it  has 
a  great  resemblance  to  neuralgia,  it  '  causes  much 
greater  disturbance  of  the  sensorium,  it  spreads 
much  more  generally  over  the  head,  and  is  not  in- 
frequently accompanied  by  nausea  and  vomiting. 
After  the  attack  there  may  be  an  intermission  of 
weeks  or  months,  and  the  attack  itself  runs  a  more 
uniform  or  continuous  course  '  (Lebert).  The  view 
which  the  writer  has  advanced  is  that  the  affection 
is  to  be  referred  to  the  sympathetic  nervous  system. 
If  by  fatigue,  anxiety,  or  other  depressing  cause,  the 
general  tone  of  the  body  be  lowered,  and  with  it  the 
regulating  or  inhibitory  power  of  the  cerebro-spinal 
over  the  sympathetic  nervous  system  impaired,  then 
uncontrolled  action  or  excitement  of  one  or  more 
portions  of  the  latter  takes  place,  causing  contrac- 
tion of  the  blood-vessels  under  the  influence  of  the 
aft'ected  portions,  and  so  producing  the  disorders  of 
sensation  which  precede  the  headache  ;  this  excite- 
ment is  followed  by  exhaustion  or  paralysis  of  the 
sympathetic,  and  is  associated  (just  as  would  be  the 
case  after  section  of  the  nerve)  with  dilatation  of  the 
vessels,  and  with  headache.  Edward  Liveing,  in  his 
classical  and  exhaustive  work  on  megrim,  combats 
this  view,  and  maintains  that  the  phenomena  are 
those  of  '  a  nerve-storm  traversing  more  or  less  of 
the  sensory  tract  from  the  optic  thalami  to  the 
ganglia  of  the  vagus,  or  else  radiating  in  the  same 
tract  from  a  focus  in  the  neighbourhood  of  the 
quadrigeminal  bodies.' 

Treatment. — By  careful  management  very  great 
relief  can  be  afforded  to  the  sufferers  from  this  malady, 
not  only  by  diminishing  the  intensity  of  the  attacks, 
but  also  by  considerably  lengthening  the  intervals 
between  them.  We  may  consider  separately  the 
remedial  measures  to  be  employed  (l)  during  the 
intervals  between  the  attacks  ;  (2)  during  the  pre- 
monitory stage,  or  stage  of  disordered  sensation  ; 
and  (3)  during  the  stage  of  headache. 

I.  During  the  intervals  hetzveeii  tlie  attacks.  —  It 
is  to  the  treatment  during  this  period  that  the 
greatest  consideration  must  be  given.  The  cause,  if 
possible,  must  be  discovered,  and  in  a  very  large 
majority  of  cases  careful  inquiry  will  reveal  the  fact 
that  a  distinct  cause  does  exist.  Overwork,  pro- 
longed anxiety,  over-fatigue,  disappointed  hopes  or 
aftections,  sexual  irregularities,  defective  eyesight, 
and  impoverished  nutrition  of  the  body,  are  among 
the  chief  causes  ;  and  while  these  are  in  operation 
medicine  will  prove  of  little  avail.  Remove  the 
cause,  and  then  endeavour  to  brace  up  the  bodily 
and  nervous  systems.  The  chief  remedies  for  this 
purpose  are  the  vegetable  bitters,  iron,  strychnine, 
and  cod-liver  oil.  But  the  success  following  their 
use  very  much  depends  upon  the  way  in  which  they 
are  administered.  For  a  day  or  two  after  a  head- 
ache the  stomach  and  bowels  may  possibly  be  dis- 
ordered, and  not  in  a  fit  state  to  tolerate  iron  or 
cod-liver  oil.  This  condition  must  be  corrected, 
and  for  this  purpose  the  simple  vegetable  bitters, 
such  as  gentian  with  small  doses  of  henbane  and 
some  aromatic,  may  be  of  service  ;  and  if  necessary 
one  or  two  grains  of  blue  pill,  with  four  or  five  of 
compound  rhubarb  pill,  may  be  given  at  night  ;  but 
strong  purgation  must  be  avoided.  Iron  may  then 
be  given,  either  in  the  form  of  the  ammonio-citrate 
alone,  or  combined  with  two  or  three  grains  of 
iodide  of  potassium  ;  and  according  to  circumstances 
fifteen  or  twenty  minims  of  tincture  of  henbane,  or 


twenty  or  thirty  minims  of  aromatic  spirit  of  ammo- 
nia, may  be  added  to  each  dose.  Or  the  iron  may 
be  given  in  the  form  of  the  Mistura  Ferri  Composita 
of  the  Pharmacopoeia  ;  the  mixture  answering  better, 
however,  in  some  cases,  without  the  myrrh.  Strych- 
nine is,  in  the  writer's  opinion,  a  very  important 
remedial  agent  in  many  forms  of  this  disorder,  and 
may  be  given  with  the  remedies  previously  men- 
tioned in  the  form  of  Liquor  Stiychninae  Hydrochlo- 
ratis  or  Tinctura  Nucis  Vomicce,  or  may  be  combined 
with  infusion  of  quassia  or  calumba.  Where  iron  is 
contra-indicated  from  any  cause,  or  when  it  is  not 
readily  borne,  the  administration  of  nux  vomica 
with  quassia  has  seemed  to  act  beneficially.  In 
females  with  a  distinct  hysterical  temperament  nux 
vomica  does  not  answer  so  well,  and  better  results 
will  be  obtained  by  giving  the  vegetable  bitters  with 
ten-grain  doses  of  bromide  of  potassium,  and  fifteen 
or  twenty  of  tincture  of  henbane,  twice  or  three 
times  a  day.  As  a  rule,  however,  the  bromide  is 
of  more  use  administered  during  the  headache  than 
in  the  intervals.  Cod-liver  oil  often  acts  beneficially, 
especially  when  there  is  much  nervous  exhaustion. 
It  may  be  given  once  a  day  immediately  after  break- 
fast, beginning  with  a  small  teaspoonful,  and  gradu- 
ally increasing  the  quantity  to  a  tablespoonful,  but 
not  beyond,  unless  in  exceptional  cases.  If  the 
bowels  are  constipated,  five  grains  or  so  of  the  soco- 
trine-aloes  pill  may  be  given  at  night  ;  or  if  the  con- 
stipation be  habitual,  five  grains  of  the  aloes-and-iron 
pill,  given  twice  a  day  before  meals,  will  generally 
induce  greater  regularity  in  the  action  of  the  bowels. 

In  some  individuals  megrim  is  associated  with  a 
strongly  marked  uric-acid  diathesis,  as  shown  by  the 
fact  that  preceding  or  succeeding  an  attack  the  urine 
is  strongly  acid  and  loaded  with  lithates.  In  these 
cases  fifteen  or  twenty  grains  of  salicylic  acid,  or 
salicylate  of  sodium,  twice  a  day,  in  conjunction 
with  other  remedies,  to  correct  or  neutralise  the 
uric-acid  formation,  will  often  be  of  signal  service. 

Other  remedies  have  been  recommended,  and  are 
sometimes  of  service,  especially  arsenic  and  quinine. 

In  persons  of  feeble  bodily  power,  rest  is  of  the 
greatest  importance,  and  it  is  often  advisable  that 
such  patients  should  remain  in  bed  at  least  twelve 
hours  out  of  the  twenty-four,  and  take  their  break- 
fast an  hour  and  a  half  or  two  hours  before  rising  in 
the  morning.  Whenever  the  headaches  recur  fre- 
quently, this  rule  should  be  enforced.  In  cases 
where  borne,  a  tumblerful  of  new  milk,  to  which 
two  teaspoonfuls  of  brandy,  rum,  or  whisky  have 
been  added,  may  be  taken  with  advantage  before 
breakfast,  directly  on  waking  in  the  morning. 

The  diet  should  be  liberal  ;  the  food  plain  and 
easily  digestible  ;  and  two  or  three  glasses  per  diejii 
of  wine,  beer,  or  porter  may  generally  be  taken  with 
benefit,  according  to  the  habits  of  the  patient.  The 
more  exercise  the  patient  can  take  in  the  open  air, 
without  fatigue,  the  better. 

2.  During  the  premonitory  stage,  or  stage  of 
disturbed  sensation.  —  In  the  forms  attended  by  dis- 
turbance of  vision,  the  longer  this  lasts  the  greater 
will  be  the  headache,  and  we  must  endeavour  there- 
fore to  shorten  this  stage  as  much  as  possible. 
Directly  the  glimmering  appears  the  patient  should 
lie  down,  with  the  head  low  ;  and  if  the  glimmer- 
ing be  on  the  right  or  left  of  the  field  of  vision,  he 
should  lie  on  the  opposite  side.  Let  him  take  at 
once  some  alcoholic  stimulant,  a  glass  of  sherry,  a 
tablespoonful  of  brandy  diluted,  or  a  glass  of  cham- 
pagne.   If  alcoholic  stimulants  be  objected  to,  or 
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if  it  be  not  advisable  to  recommend  them,  then  a 
teaspoonful  of  sal  volatile  in  water  may  be  pre- 
scribed instead.  If  the  patient  be  chilly,  or  his  feet 
cold,  the  couch  should  be  drawn  near  the  fire,  and 
a  hot  bottle  applied  to  the  feet.  By  these  means 
the  heart  is  enabled  to  drive  the  blood  with  greater 
force  to  the  brain,  and  the  duration  of  the  vibratory 
movement  is  thereby  materially  lessened.  After 
the  glimmering  has  passed  off,  the  patient  should 
lie  still  for  a  time,  so  that  it  may  not  return.  This 
injunction  will  only  be  necessary  when  the  headache 
is  slight ;  if  it  be  severe,  attended  with  much  nausea  or 
vomiting,  the  patient  will  be  little  disposed,  or  little 
able,  to  leave  the  recumbent  position. 

If,  instead  of  the  disturbance  of  vision  preceding 
the  headache,  there  be  a  feeling  of  depression  or 
irritability,  fidgets,  and  similar  phenomena,  the 
administration  of  such  cerebro-spinal  stimulants  as 
henbane,  valerian,  asafetida,  spirit  of  chloroform, 
or  ether,  will  often  cut  short  the  attack.  Fifteen 
or  twenty  drops  of  the  tincture  of  henbane,  with 
the  same  quantity  of  spirit  of  chloroform,  will  soothe 
the  nervous  irritability  in  the  slighter  forms,  and 
may  be  repeated  in  three  or  four  hours  if  necessary. 
If  there  be  great  mental  depression,  then  valerian 
or  asafetida  should  be  tried.  Half  a  drachm  to  a 
drachm  of  the  ammoniated  tincture  of  valerian,  or 
the  same  quantity  of  the  fetid  spirit  of  ammonia, 
may  be  given.  Sometimes  Indian  hemp  is  very 
useful,  a  quarter  to  half  a  grain  of  the  extract  in  a 
pill,  or  five  to  ten  drops  of  the  tincture  on  a  lump 
■of  sugar.  As  a  rule,  in  such  cases  as  these,  alcoholic 
stimulants  are  not  advisable  at  this  stage.  A  small 
•quantity  will  cause  flushing,  heaviness,  and  slight 
confusion  of  thought,  without  relieving  the  depres- 
sion ;  and  though  the  severe  headache  may  be 
averted,  alcoholic  stimulants  do  not  answer  so  well 
,as  the  remedies  previously  mentioned. 

3.  During  the  stage  of  headache. — If  the  head- 
ache be  slight,  and  the  patient  soon  able  to  sit  up, 
-there  is  little  to  be  done.  A  cup  of  coffee  or  tea, 
cheerful  conversation,  a  walk,  drive,  or  ride,  may 

•  often  help  to  remove  the  pain.  If,  however,  the 
symptoms  be  severe,  then  the  administration  of 
further  remedies  is  called  for.  The  patient  should 
•keep  perfectly  still  and  quiet,  with  the  room 
darkened  ;  for  every  sound  or  sight  causes  pain, 
and  the  slightest  movement  is  sufficient  to  produce 

•gastric  uneasiness.    Sometimes  free  evacuation  of 

■the  contents  of  the  stomach,  especially  if  it  contain 
undigested  food,  is  followed  by  relief ;  but,  as  a 
rule,  it  is  better  to  try  to  relieve  and  check  the 

-vomiting.  Iced  soda-water,  with  or  without  two 
or  three  drops  of  diluted  hydrocyanic  acid  or  spirit 

•  of  chloroform  ;  cold  tea  ;  or  the  effervescing  citrate 
of  potassium  with  diluted  hydrocyanic  acid,  may 
often  afford  marked  relief  The  headache  may  be 
lessened  by  applying  cloths  dipped  in  cold  water  or 
evaporating  lotions  to  the  head.  If  the  extremities 
be  cold,  and  the  headache  severe,  a  warm  stimu- 
lating foot-bath  can  be  tried,  as  soon  as  the  nausea 
will  allow  the  patient  to  sit  up.  If  the  attacks 
occur  in  the  early  part  of  the  day,  as  soon  as  the 
pain  has  subsided  it  is  generally  better  for  the 
patient  to  sit  up  or  move  about,  or  even  to  take 
exercise  in  the  open  air.  During  the  attack  the 
appetite  is  diminished,  even  the  idea  of  taking  food 
provoking  disgust.  Still,  after  the  nausea  has 
passed  away,  a  cup  of  soup,  or  some  easily  digested 
food,  will  often  have  a  good  effect  in  equalising  the 

•  cerebral  circulation,  and  in  relieving  the  headache. 


If  the  headache  be  severe,  bromide  of  potassium  is 
a  remedy  which  will  often  prove  of  great  service. 
It  may  be  given  in  doses  of  fifteen  or  twenty  grains, 
with  fifteen  or  twenty  minims  of  tincture  of  hen- 
bane, and  to  these  may  be  added  thirty  or  forty 
minims  of  the  aromatic  spirit  of  ammonia,  in  some 
cases  with  advantage.  If  necessary,  the  dose  may 
be  repeated  after  an  interval  of  two  hours  or  so. 
In  some  cases  phenacetin  or  phenazone  may  be 
given  with  benefit  in  doses  of  seven  to  fifteen  grains, 
with  thirty  minims  of  sal  volatile,  or  acetanilide  in 
five-grain  doses,  and  repeated  in  an  hour  if  neces- 
sary. In  other  cases,  often  of  a  gouty  character, 
chloride  of  ammonium  in  doses  of  fifteen  grains 
produces  marked  relief,  and  may  be  sometimes 
advantageously  combined  with  spirit  of  chloroform 
and  compound  tincture  of  lavender.  Guarana 
powder  is  a  remedy  which  is  used,  often  with  happy 
results.  The  sick-headaches  which  it  seems  to  re- 
lieve are  those  in  which  distinct  premonitory  sym- 
ptoms usher  in  the  attack,  and  particularly  those 
preceded  by  disturbance  of  vision.  It  may  be  given 
in  such  cases  in  doses  of  fifteen  grains,  with  the 
same  quantity  of  sugar,  and  repeated  in  from  half 
an  hour  to  two  hours.  In  those  individuals,  how- 
ever, in  whom  the  headache  is  developed  suddenly, 
where  the  attacks  come  on  without  any  or  with  very 
indefinite  premonitory  symptoms,  guarana  appears 
to  have  little  effect. 

As  a  rule,  the  use  of  purgatives  in  this  stage  is 
decidedly  objectionable,  but  occasionally  a  saline 
purgative  at  the  commencement  of  an  attack  is 
indicated,  and  is  of  service. 

Peter  W.  Latham. 

MEINBERG,  in  Lippe-Detmold,  in  Ger- 
many.— Mixed  sulphurous  saline  and  chalybeate 
waters,  and  mud-baths.    Sec  Mineral  Waters. 

IVIEL/ENA  (,ueA.as,  black). — Synon.  :  Dysenteria 
Splenica  ;  Fr.  Mi'lena  ;  Ger.  Schwarze  Ruhr. 

This  term  is  used  to  denote  black  tar-like  evacua- 
tions that  are  passed  from  the  bowel.  The  colour 
and  appearance  are  due  to  altered  blood,  and  the 
expression  is  not  pi'operly  applicable  to  simple 
hemorrhage  from  the  alimentary  canal,  when  blood 
of  a  normal  appearance  is  voided. 

In  order  that  the  blood  should  have  undergone 
the  change  which  produces  the  characteristic  evacua- 
tions, it  must  have  been  effused  high  up  in  the  canal, 
and  in  some  quantity,  as  well  as  retained  for  some 
time  in  the  bowel.  When  hasmorrhage  takes  place 
in  the  lower  part  of  the  small  intestine,  or  in  the 
colon  or  rectum,  the  blood  is  passed  in  a  scarcely 
altered  state,  or  at  most  renders  the  fasces  dark, 
without  producing  the  black  viscid  motions  now 
referred  to. 

Blood  that  is  passed  into  the  stomach,  or  the 
upper  part  of  the  small  intestine,  is  decomposed  by 
the  various  secretions  and  intestinal  contents  with 
which  it  comes  into  contact,  and  either  wholly  or  in 
part  is  finally  discharged  from  the  rectum  as  sul- 
phide of  iron.  The  tar-like  consistency  is  very 
characteristic  and  is  probably  due  to  the  admixture 
of  mucus  with  the  other  products  of  the  decomposed 
blood.  Blood  derived  from  the  stomach  is  less 
likely  to  be  mixed  with  ordinary  frecal  matter  than 
when  derived  from  the  intestine,  as  in  the  former 
case  the  cause  of  the  hjemorrhage  generally  necessi- 
tates abstinence  from  food.  The  faeces  may  be 
blackened  by  iron,  bismuth,  and  other  agents,  taken 
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as  drugs,  but  they  do  not  produce  the  viscid  matter 
like  semi-digested  blood. 

A  form  of  melfena,  with  or  without  haimatemesis, 
has  been  occasionally  noticed  in  infants  within  a 
day  or  two  after  birth.  The  cause  is  obscure,  but 
is  probably  associated  in  some  way  with  the  dis- 
turbance of  the  circulation  determined  by  tlie  liga- 
ture of  the  umbilical  cord.  Sometimes  clean- 
punched  ulcers  have  been  found  in  the  stomach  or 
duodenum  in  such  cases,  but  oftener  there  are  no 
indications  to  be  seen  post  mortem.  The  condition, 
which  is  very  fatal,  is  probably  allied  to  other 
hKmorrhagic  states  met  with  in  the  new-born,  such 
as  purpura. 

Melasna  is  the  mere  expression  of  a  condition 
brought  about  by  many  causes,  and  these  have  to  be 
sought  for  and  treated.  See  H^matemesis  ;  In- 
testines, Haemorrhage  from  ;  and  Stools. 

W.  If.  Allchin. 

M  ELAN/EMI  A  (^uf'Aoi,  black  ;  and  aF^ta,  the 
blood).  —  See  Blood,  Morbid  Conditions  of, 
p.  161. 

MELANCHOLIA  (^e\as,  black  ;  and  xo^''),  bile). 
.Synon.  :  Fr.  Lypemanie ;  MelanchoUe  ;  Ger. 
Schwermiith  ;  jMelaitclioIie. 

This  name  is  now  usually  applied  to  a  form  of 
insanity  characterised  by  great  mental  depression. 
The  sufferer  in  this  disorder  feels  his  whole  existence, 
mental  and  bodily,  overwhelmed  and  oppressed  by 
gloom,  anxiety,  and  foreboding.  At  first  it  may  be 
only  a  feeling  which  takes  no  definite  shape,  and 
there  maybe  no  delusions.  Sometimes,  though  rarely, 
there  are  none  throughout  ;  the  morbid  feeling  con- 
stitutes the  disorder,  which  in  this  form  has  been 
called  melancholia.  Its  access  is  almost  always 

gradual,  and  though  we  may  attribute  it  to  grief, 
>)verwork,  or  worry,  it  often  happens  that  no  mental 
•or  moral  cause  can  be  found,  and  we  are  obliged  to 
set  it  down  to  inherited  predisposition,  to  some  de- 
bilitating illness,  declining  strength,  or  advancing 
age.  Some  are  aware  that  there  is  no  real  ground 
for  their  sorrow  and  sadness,  and  are  able  to  look  on 
it  as  an  illness  ;  others  feel  that  there  must  be  some 
real  cause  for  the  despondency,  that  something 
terrible  is  impending,  though  they  know  not  what. 
The  majority  can  argue  and  converse  rationally  on 
subjects  unconnected  with  their  feeling  of  misery. 

The  bodily  health,  even  if  at  first  it  appears  good, 
soon  participates  in  the  disturbance.  Arterial  pres- 
sure is  high,  the  digestion  disordered,  the  urine 
loaded  with  lithates,  the  skin  dry,  the  bowels  con- 
stipated, the  pulse  slow  rather  than  quick,  the  con- 
junctiva dull  and  yellow.  The  patient  will  complain 
of  various  uneasy  feelings  in  the  precordial  or  epi- 
gastric region,  and  this,  with  the  state  of  the  excre- 
tions, will  confirm  the  notion,  so  prevalent  among 
many,  that  the  whole  mischief  is  in  the  liver.  Such 
simple  depression  may  continue  for  a  longer  or 
shorter  space  of  time.  It  may  pass  away  suddenly 
or  gradually,  or  the  individual  will  grow  worse  in 
one  of  two  ways.  The  depression  becomes  greater, 
and  delusions  of  various  kinds  present  themselves  ; 
or  it  is  replaced  by  the  excitement  of  mania. 

Melancholia  with  delusions  is  far  more  common 
than  simple  melancholia,  and  is  that  which  most 
frequently  we  are  called  upon  to  treat.  The  patient 
!"eels  utterly  changed,  which  he  attributes  to  various 
causes,  and  deduces  various  results  from  his  con- 
dition. He  has  all  manner  of  diseases — syphilis, 
leprosy,  lice  ;  his  stomach  is  gone,  and  therefore  he 


cannot  eat.  He  cannot  attend  to  business,  and 
therefore  is  ruined.  He  is  so  wretched  that  he 
must  have  committed  sins  unpardonable  in  this 
world  or  the  next.  The  bodily  symptoms,  like  the 
mental,  are  aggravated.  Sleep  is  absent  or  scanty  ; 
and  there  is  rapid  wasting.  The  bowels  are  loaded 
and  resist  strong  purgatives  ;  the  tongue  is  white 
and  furred  ;  the  breath  offensive.  The  patients  are 
for  the  most  part  elderly  ;  climacteric  insanity  is 
almost  always  melancholia.  Of  338  melancholic 
patients  admitted  into  St.  Luke's  Hospital  only  nine 
were  below  the  age  of  twenty. 

It  cannot  be  too  strongly  impressed  upon  medical 
men  that  all  melancholic  patients,  even  those  whose 
disorder  seems  simple  and  slight,  are,  especially  in 
the  early  stage,  very  apt  to  commit  suicide.  We 
read  accounts  almost  daily  in  the  newspapers  of 
suicides  committed  by  this  class  of  persons  ;  and 
most  lamentable  they  are,  for  it  is  a  class  which 
above  all  others  is  amenable  to  treatment. 

An  asylum  is  not  absolutely  requisite  for  such,  if 
their  means  allow  of  proper  companions,  house, 
and  exercise.  They  must  not  be  left  alone  by  night 
or  day  ;  must  not  be  left  to  attendants  only  ;  and 
must  have  some  amusement  or  diversion.  If  all 
this  cannot  be  provided,  to  an  asylum  they  must  go  ; 
for  if  they  are  resolutely  and  constantly  bent  on 
suicide,  it  is  most  difficult  to  guard  against  it  in  an 
ordinary  house. 

Whether  they  are  sent  to  an  asylum  or  not,  it  is 
found  to  be  almost  invariably  necessary  to  remove 
them  from  home.  We  may  think  the  case  a  slight 
one,  and  hope  that  amusement  and  cessation  from 
work,  with  medical  treatment  and  good  living, 
will  remove  the  depression.  Again  and  again  we 
are  disappointed.  The  sight  of  home  and  home 
scenes,  of  family  and  friends,  and  the  contrast 
between  past  happiness  and  present  gloom,  per- 
petuate the  melancholy  and  prevent  its  dispersion. 
After  valuable  time  is  lost,  we  are  compelled  to 
send  away  the  patient  to  an  asylum  or  quasi- 
asylum. 

Prognosis. — The  prognosis  in  cases  of  melan- 
cholia is  favourable,  and  patients  get  well  in  great 
numbers,  even  at  an  advanced  age.  It  is  also  im- 
portant to  remember  that  recovery  may  take  place 
from  this  form  of  insanity  after  considerable  periods 
of  time.  The  writer  has  recorded  cases  of  melan- 
cholia in  which  recovery  took  place  after  five,  six, 
seven,  and  nine  years  respectively.  In  dealing 
with  property  it  is  often  necessary  to  consider  the 
question  of  probable  recovery,  and  it  is  well  to 
keep  in  view  the  chance  of  it  here,  although  in 
perhaps  every  other  form  of  insanity  recovery  after 
such  periods  would  be  out  of  the  question. 

Treatment. — On  examination  of  a  melancholic 
patient,  it  is  generally  found  that  there  has  been  a 
considerable  loss  of  flesh.  This  may  be  due  to  the 
mental  care  and  sorrow,  but  is  often  caused  by  an 
insufficient  quantity  of  food,  which  has  been  scanty, 
either  because  all  appetite  has  been  lost  owing  to 
the  prevailing  wretchedness,  or  because,  from 
various  delusions,  there  has  been  an  unwillingness 
to  take  food.  Moreover,  there  is  almost  always 
considerable  disorder  of  the  digestive  apparatus,  the 
result  and  not  the  cause  of  the  depressed  nervous 
condition.  The  first  thing  to  be  done  is  to  correct 
this  disorder  ;  and  then  to  restore  the  defective 
nutrition  of  the  brain. 

One  symptom  is  obstinate  constipation.  It  may 
be  necessary  in  the  first  instance  to  relieve  the 
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loaded  and  obstructed  bowel  by  means  of  turpentine 
enemata  ;  after  which  it  will  be  of  advantage  to 
give  a  daily  dinner  pill  of  the  extracts  of  aloes  and 
nux  vomica,  or  a  daily  teaspoonful  of  castor-oil, 
following  it  up  if  necessary  by  an  enema,  but  ensur- 
ing an  action  every,  or  every  other,  day,  and  so 
habituating  the  bowels  to  act.  Many  melancholic 
patients,  especially  women,  will  be  found  to  be 
persons  who  have  been  accustomed  to  go  for  long 
periods  without  any  action  of  the  bowels,  or  who 
never  had  relief  without  medicine.  Food  must  be 
given  to  this  class  of  patients  in  large  quantities.  It 
constantly  happens  that  it  is  withheld  from  them 
under  the  impression  that  their  malady  is  essentially 
dyspepsia,  and  that  the  stomach  must  not  be  called 
upon  for  much  exertion.  Many,  as  has  been  said, 
refuse  it  for  one  reason  or  other.  In  either  case 
the  melancholia  increases,  and  the  patient  gets 
thinner  and  weaker.  Food  must  be  given  with  no 
sparing  hand — not  merely  beef-tea  and  invalid  diet, 
but  solid  food — bread,  meat,  and  eggs,  with  a 
liberal  allowance  of  wine  or  malt  liquor.  In  some 
cases  artificially  digested  food  may  be  useful.  Some 
require  forcible  feeding,  and  this  can  hardly  be 
carried  out  except  in  an  asylum  ;  but  many  by 
coaxing  or  threats  will  take  what  is  given  to  them 
with  a  spoon,  and  they  must  be  fed  frequently  till 
they  will  take  the  meals  of  their  own  accord. 
Under  this  augmented  diet  the  tongue  will  become 
clean,  the  bowels  will  act  without  physic,  and  the 
patient's  appearance  will  soon  testify  to  the  efficacy 
of  the  treatment.    See  Forcible  Feeding. 

Sleep,  though  not  entirely  absent,  will  be  in 
defect  owing  to  the  high  arterial  pressure.  To 
lower  this,  erythrol  tetranitrate  in  half-grain  doses 
has  been  recommended,  and  is  said  to  act  like  a 
charm,  in  many  cases  reducing  the  pressure  and 
inducing  sleep.  In  some,  however,  it  fails,  and 
hypnotics  are  necessary.  In  the  same  way  opium 
fails  in  some  patients,  though  in  a  large  number  of 
melancholies  it  is  most  valuable,  not  merely  procur- 
ing sleep,  but  alleviating  the  feeling  of  wretched- 
ness. It  may  be  given  either  by  the  mouth  or  by 
subcutaneous  injection  of  morphine.  It  is  of  im- 
portance that  we  do  not  give  a  preparation  which 
shall  cause  sickness  or  constipation  ;  the  ordinary 
preparations  of  morphine,  the  acetate  and  hydro- 
chloride, are  apt  to  do  this  if  given  in  full  doses, 
and  it  is  better  to  substitute  Dover's  powder, 
Battley's  solution,  or  solid  opium  if  we  can  be  sure 
that  pills  will  be  swallowed.  Chloral  hydrate 
will  procure  sleep  here  as  in  other  cases,  and 
may  be  combined  with  opium  to  bring  about 
more  speedy  action  of  the  latter,  but  has  not  such 
a  lasting  influence  on  the  malady  ;  when  its  sleep- 
producing  effect  has  passed  away  the  patient  does 
not  feel  any  benefit  from  the  medicine.  Paralde- 
hyde, also,  is  often  useful.  The  bromides  should 
on  no  account  be  given.  They  will  increase  the 
emaciation  and  depression.  When  the  secretions 
have  been  corrected,  and  digestion  is  re-established, 
tonics  may  be  useful,  especially  the  preparations  of 
iron  and  arsenic. 

Varieties. — Two  varieties  may  be  mentioned. 

I.  Acute  Melancholia. — Although  the  pro- 
gnosis in  simple  melancholia,  and  that  which 
may  be  called  sub-acute,  is  so  favourable,  there  is 
an  advanced  stage  which  truly  merits  the  name  of 
acu/e,  or  acute  delirious  melancholia,  and  generally 
terminates  fatally.  The  patients  are  not  silent, 
gloomy,  and  depressed,  but  panic-stricken  ;  and  in 


violent  frenzy  and  terror  they  try  to  escape  from 
those  about  them,  tear  off  their  clothes,  gouge 
out  their  eyes,  and  injure  themselves  in  every  wav. 
They  will  not  lie  on  a  bed  unless  forced  to  do  so, 
but  will  prefer  the  floor  or  incessantly  pace  the  room. 
Food  they  resist  with  all  their  power,  thinking  that 
it  is  poisoned  or  that  they  will  be  punished  for 
taking  it.  Such  patients  must  be  fed  by  force,  and 
fed  early,  but  it  often  happens  that  our  feeding  here 
is  of  no  avail,  and  they  sink  from  the  exhaustion 
of  this  acute  disorder.  For  it  is  constantly  found  in 
those  who  are  already  broken  and  debilitated  in 
health,  and  is  but  the  last  stage  of  a  series  of  dis- 
orders. The  incessant  agitation,  violence,  and 
sleeplessness  produce  rapid  wasting  and  sinking ; 
the  food  administered  is  not  assimilated,  and  fails 
to  restore  the  wasted  force.  This  form  of  melan- 
cholia runs  a  rapid  course,  but  nevertheless  tends 
to  recovery  in  some  cases.  We  may  administer  the 
erythrol  tetranitrate,  opium,  or  paraldehyde.  Cod- 
liver  oil  may  be  added  to  the  food.  Warmth  and 
stimulants  are  demanded  ;  and  clothes  must  be  kept 
on  by  means  of  a  strong  suit  which  cannot  be  re- 
moved by  the  patient. 

2.  M^lancolie  avec  Stupeur(Fr.)— Synon. : 
Ger.  Schwernntth  mit  Stiinipfsinn. — A  more  ex- 
treme form  of  melancholia  is  thus  named,  where 
the  patient  sits  or  stands,  speechless  and  motionless, 
and  requires  to  be  fed,  washed,  and  dressed. 
Though  such  a  one  will  not  speak  or  do  anything^ 
for  himself,  he  may  be  watching  every  opportunity 
of  committing  suicide,  and  he  will  even  strenuously 
refuse  food  with  the  same  motive.  The  vital  powers 
in  these  persons  are  greatly  depressed,  and  they 
require  an  exceptional  amount  of  nutritious  food 
and  stimulant.  This  form  of  melancholia  has  been 
confounded  by  some  with  that  variety  of  insanity 
termed  '  acute  dementia  '  {see  Dementia)  ;  but  the 
latter  occurs  only  in  young  people,  whereas  melan- 
cholia as  a  rule  occurs  in  persons  of  more  advanced 
years  ;  and  the  early  symptoms  are  quite  different, 
acute  dementia  coming  on  rapidly,  and  without  the 
depression  and  gloomy  delusions  which  mark  the 
other  complaint.    See  Mental  Stupor,  p.  766. 

G.  F.  Blandford. 

MELANIN.— 5tr  Blood,  Morbid  Conditions  ot 
(p.  161) ;  Pigmentation  ;  and  Urine,  Morbid 
Conditions  of. 

MELANOMA  (^ueAoj,  black).  — Any  morbid 
growth  in  which  the  presence  of  dark  pigment  is  a 
leading  character.    See  Tumours. 

MELANOPATHIA  (^e'Aoj,  black;  and  iraflos, 
a  disease).  —  An  excess  of  black  pigment  in  the 
skin,  due  to  abnormal  function  of  the  rete  mucosum. 
Melanopathia  is  rarely  general,  more  frequently 
partial.  In  certain  instances,  as  in  the  '  bronzed 
skin  '  of  Addison's  disease,  it  is  associated  with 
anaemia.  See  Pigmentary  Diseases  of  the 
Skin. 

MELANURIA.— Urine,  Morbid  Condi- 
tions of. 

MELASMA  (^t€Aas,  black).  — A  term  usually 
applied  to  excess  of  pigment  in  the  skin,  from 
aljnormal  function  of  the  rete  mucosum.  See 
Pigmentary  Dise.\ses  of  the  Skin. 

MELLITURIA  (melliius,  honeyed;  and  ovpov, 
urine).  —  A  synonym  for  saccharine  urine.  See 
Diabetes  Mellitus. 
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MEMBRANA    TYMPANI,  Diseases  of.  — 

See  Ear,  Diseases  of. 

MEMBRANES    OF    BRAIN    AND  CORD, 

Diseases  of.  —  Set:  Meninges,  Cerebral, 
Diseases  of;  Meninges,  Spinal,  Diseases  of. 

MENIERE'S  DISEASE.— Vertigo. 

MENINGES,  Diseases  of.— For  purposes  of 
convenience  these  will  be  grouped  under  the  head- 
ing of  ( l )  ft-rj'/'ra/ yl/t'///«;,w,  and  (2)  Spina!  Me- 
ninges, although  in  some  instances  the  cerebral  and 
spinal  meninges  may  be  simultaneously  affected,  as 
in  epidemic  cerebro-spinal  meningitis  and  occa- 
sionally in  a  sporadic  form  of  cerebro-spinal  menin- 
gitis. 

The  following  morbid  conditions  will  be  con- 
sidered under  this  heading  : 

I.  Cerebral  Meninges  : 

(1)  Simple  Idiopathic  Meningitis,  p.  977. 

(2)  Traumatic  Meningitis,  p.  979. 

(3)  Tubercular  Meningitis,  p.  979. 

(4)  Posterior  Basic  Meningitis,  p.  983. 

(5)  Pachymeningitis  Hemorrhagica,  p.  985. 

(6)  Hfemorrhage,  p.  986. 

II.  Spinal  Meninges  : 

(7)  Traumatic  and  Secondary  Meningitis,  p.  988. 

(8)  Idiopathic  and  Tubercular  Meningitis,  p.  988. 

(9)  Hcemorrhage,  p.  991. 

Syphilitic  affections  of  the  cerebral  meninges  are 
described  in  the  article  on  Brain,  Syphilis  of ;  new- 
growths,  in  Brain,  Tumours  of ;  and  septic  in- 
flammations, in  Brain  and  Meninges,  Septic 
Diseases  of.  See  also  Insanity,  Pathology  of ; 
and  General  Paralysis  of  the  Insane. 

Tumours  and  local  affections  of  the  spinal  me- 
ninges are  discussed  in  the  sections  on  Diseases  of 
the  Spinal  Cord.  See  also  Meningitis,  Epidemic 
Cerebro-spinal  ;  and  Monstrosities  and  Mal- 
formations. 

I.  Simple  Idiopathic  Meningitis. — Synon.  : 
Shnple  Idiopathic  Cerebral  Leptomeningitis  ;  Lepto- 
meningitis Infantum  (in  part)  ;  Fr.  Meningite 
Simple  ;  Ger.  Acute  Hirnhaittentziinditng. 

Definition. — A  simple  non-tubercular  inflam- 
mation of  the  cerebral  pia  mater,  which  may  be 
either  limited  to  the  convexity,  general,  or  confined 
to  the  base  of  the  brain.  It  is  associated  with  very 
variable  symptoms  in  different  cases  ;  and  is  proba- 
bly caused  in  many  difterent  ways. 

^Etiology  and  Pathology.— Our  knowledge 
of  the  Ktiology  and  pathology  of  acute  idiopathic 
cerebral  meningitis  has  of  late  years  Ijecome  more 
definite. 

It  appears  that  sex  exercises  an  influence  in  the 
production  of  idiopathic  meningitis,  and  that  the 
disease  occurs  much  more  frequently  in  males  than 
in  females.  In  regard  to  age,  it  is  met  with  almost 
as  frequently  in  individuals  from  ten  to  twenty  as 
in  those  below  the  tenth  year.  In  individuals  over 
twenty  the  disease  is  much  more  rare. 

Meningitis  is  apt  to  occur  during,  or  as  a  se- 
quel of,  many  acute  febrile  diseases,  such  as  pneu- 
monia, measles,  scarlet  fever,  small-pox,  and  rheu- 
matic fever.  Such  associations  are,  of  course,  rare, 
but  much  less  so  with  pneumonia  than  with  either 
of  the  other  diseases  named.  It  may  also  complicate 
erysipelas  of  the  head  and  face  ;  or  it  may  occur  as 
an  accompaniment  of  ulcerative  endocarditis  or 
pyemic  processes,  owing  to  these  conditions  leading 
to  minute  embolisms  of  the  vessels  of  the  pia  mater. 


In  all  these  cases  it  is  supposed  to  have  an  infective 
origin,  and  is  associated  with  the  presence  of  dif- 
ferent micro-organisms. 

Sometimes  it  is  met  with  in  extremely  cachectic 
subjects,  who  have  not  previously  been  suffering 
from  any  acute  disease.  It  has  been  known  to  follow 
prolonged  exposure  to  the  sun  ;  to  ensue  after  the 
occurrence  of  severe  moral  perturbations  ;  and  like- 
wise to  follow  a  shock  or  blow,  even  when  this  has 
not  been  complicated  with  an  external  wound,  or 
with  a  fracture  of  one  of  the  bones  of  the  skull. 

In  other  cases,  also,  a  meningitis  really  secondary 
may  appear  to  be  primary  and  idiopathic,  as  when 
{a)  it  extends  from  some  focus  of  syphilitic  disease 
of  the  meninges,  or  {b)  when  it  occurs  as  a  sequel 
of  some  unrecognised  chronic  inflammation  involv- 
ing the  middle  ear  and  portions  of  the  temporal 
bone. 

Anatomical  Characters. — Simple  idiopathic 
inflammation  of  the  cerebral  meninges  is  a  condition 
which  varies  much  in  severity  in  difterent  cases.  In 
its  earliest  or  initial  stage,  nothing  more  than  a 
minute  and  more  or  less  uniform  injection  of  small 
vessels  and  capillaries  in  certain  regions  of  the 
cortex  may  be  met  with.  But  later  on,  definite 
products  of  inflammation  are  to  be  seen  ;  these  are 
for  the  most  part  situated  beneath  the  arachnoid,  in 
the  meshes  of  the  pia  mater.  They  consist,  accord- 
ing to  the  stage  of  the  morbid  process,  either  of  a 
gelatinous  white  or  yellow  lymph-like  matter,  of 
actual  pus,  or  of  more  coherent  yellow  lymph  in  the 
form  of  membranous  layers.  In  regard  to  the  area 
involved  considerable  diff"erences  also  exist.  The 
inflammation  ( i )  may  be  limited  to  the  convexity 
and  to  the  lateral  regions  of  both  hemispheres  ; 
(2)  it  may  be  general,  that  is,  involve  the  parts 
above  mentioned,  and  also  the  base  ;  or  (3)  it  may 
be  limited  to  the  basal  regions  of  the  brain.  In  both 
the  latter  cases  the  ventricles  are  apt  to  contain 
fluid,  and  the  central  parts  of  the  brain  to  be 
softened,  as  they  are  in  tubercular  meningitis,  which 
also  affects  the  base  in  a  special  manner. 

Of  these  varieties  as  to  seat,  the  first,  in  which 
the  convexity  is  involved,  is  decidedly  the  most 
typical,  and  in  this  respect  simple  idiopathic  menin- 
gitis contrasts  in  a  salient  manner  with  tubercular 
meningitis,  in  which  the  tendency  is  no  less  marked 
to  implicate  the  base  of  the  brain.  In  the  second 
variety,  the  inflammation  beginning  above  probably 
extends  to  the  base  by  mere  continuity,  in  cases 
where  the  condition  of  the  patient,  or  the  intensity 
of  the  inflammatory  process  itself,  favours  its  spread 
from  the  original  site  ;  or,  in  certain  cases,  the  in- 
flammation may  lie  from  the  first  general  in  seat. 

In  regard  to  the  third  variety,  doubtless  many  of 
such  cases  have  been  instances  of  what  we  now 
know  as  'posterior  basic  meningitis.'  In  these 
cases  the  basal  inflammation  may  co-exist  with,  or  be 
an  extension  upwards  from  the  spinal  meninges  of 
an  inflammation  beginning  there — a  case,  in  fact, 
of  cerebro-spinal  meningitis  of  sporadic  type.  On 
the  other  hand,  we  may  have  to  do  with  one  of 
those  cases  of  tubercular  meningitis  where  the  gene- 
ral disease  manifests  itself  on  the  side  of  the  brain 
first,  and  in  which  the  patient  dies  before  the  local 
process  is  at  all  fully  developed.  In  such  a  case  the 
inflammation  may  be  really  of  the  tubercular  variety, 
and  yet  to  superficial  observation  not  recognisable 
as  such. 

In  all  these  cases  the  inflammation  may  be  limited 
to  the  meninges  themselves,  or  the  surface  of  the 
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brain  may  also  be  manifestly  involved  in  the  in- 
flammatory process,  so  that  we  then  have  to  do 
with  a  meningo-enceplialitis  of  varying  seat  and  ex- 
tent. 

Symptoms.  — In  no  disease  is  the  symptoma- 
tology more  various  than  it  is  in  acute  meningitis  — 
a  fact  partly  due  to  the  varying  intensity  of  the 
inflammatory  process,  partly  dependent  upon  the 
process  being  localised  or  more  general,  and  partly 
according  as  there  is  or  is  not  the  co-existence  of 
dropsy  of  the  ventricles  with  inflammation  of  their 
walls.  Independently  of  these  causes  of  variation 
there  is  the  fact  that  the  symptoms  of  the  meningeal 
inflammation  are,  in  the  numerous  cases  in  which  it 
occurs  as  a  secondary  affection,  apt  to  be  compli- 
cated and  more  or  less  overshadowed  by  those  of 
the  acute  disease  to  which  it  owes  its  origin. 
Sometimes  the  disease  is  almost  latent,  accom- 
panied only  by  slight  symptoms,  merging  into 
stupor  and  coma  a  day  or  two  before  death.  Or 
the  symptoms  may  be  marked  and  quite  tragic  in 
their  severity  ;  ushered  in  either  by  frightful  pains 
in  the  head,  by  well-marked  delirium,  or  by  con- 
vulsions ;  subsiding  eventually  into  a  condition  of 
stupor  or  coma ;  and  followed  by  death  within 
eight  or  ten  days,  though  this  may  be  delayed  till 
the  expiration  of  three  weeks  or  a  month.  Recovery, 
which  sometimes  occurs,  must  be  regarded  as  a  rare 
event. 

Inasmuch  as  it  is  not  practicable,  within  the 
limits  of  this  article,  to  give  a  detailed  account  of 
the  various  groupings  of  symptoms  that  may  be  met 
with  in  different  cases,  we  must  confine  ourselves  to 
an  enumeration  of  the  symptoms  themselves,  most  apt 
to  occur  (I)  in  the  early  stages  of  the  disease,  and 
(2)  in  its  later  phases. 

(1)  Cephalalgia  of  an  mtense  character,  either 
general  or  localised  in  some  particular  region  or 
regions  of  the  head,  may  be  complained  of  again 
and  again  where  the  patient  is  old  enough,  or,  if  he 
be  too  young,  is  indicated  by  cries,  by  application 
of  the  hands  to  the  head,  or  by  other  signs.  Some- 
times, however,  this  symptom  may  be  almost 
absent,  or  it  may  come  on  at  a  later  date.  Delirium, 
occasionally  furious,  at  other  times  more  quiet  and 
of  a  simply  loquacious  type,  is  another  symptom  ; 
or  there  may  be  extreme  restlessness.  Mere  in- 
somnia, too,  sometimes  exists  from  the  com- 
mencement ;  while  at  other  times  a  semi-comatose 
condition,  gradually  deepening  into  actual  coma, 
may  exist  from  the  first,  especially  in  children, 
or  it  may  succeed  a  transitory  delirious  condition. 
Nausea  and  vomiting,  and  also  convulsions,  either 
local  or  general,  may  be  met  with  in  the  early 
stages  of  the  disease,  and  sometimes  as  initial 
symptoms.  With  them  will  go  general  pyrexia 
and  sometimes  rigors ;  also  heat  of  head,  rapid 
pulse,  a  furred  and  often  thickly  coated  tongue, 
constipation,  perhaps  some  intolerance  of  light  and 
of  loud  sounds,  together  with  an  easily  obtainable 
tache  cereh'ale,  and  often  some  amount  of  hyper- 
aesthesia  of  the  skin. 

(2)  As  later  symptoms,  we  may  have  localised 
convulsions  or  spasms,  often  of  the  tonic  order, 
affecting  perhaps  the  head  and  neck  (which,  especi- 
ally when  the  posterior  part  of  the  base  is  involved, 
are  frequently  drawn  backwards)  or  one  or  both 
arms  ;  or  a  condition  of  trismus  may  exist.  The 
eyes,  too,  are  sometimes  drawn  upwards.  The 
pupils  may  be  at  first  contracted,  or,  if  not,  they 
may  be  of  medium  size,  unequal  and  insensitive ; 


while  later  on  they  are  most  frequently  widely 
dilated  and  insensitive.  The  conjunctivae  are  often 
injected.  Paralysis  of  one  arm,  or  sometimes  of 
an  arm  and  a  leg,  may  occur.  The  condition 
known  as  '  Kernig's  sign '  may  also  exist,  but  it  is 
occasional  and  fitful  only  in  its  presence,  and  the 
patient  may  not  be  in  a  condition  to  permit  of  its 
Ijeing  looked  for.  It  consists  in  the  impossibility 
of  completely  extending  the  leg  upon  the  thigh 
when  the  patient  is  in  the  sitting  position.  The 
sensibility  of  the  skin  may  be  either  exalted  or 
deadened.  The  abdomen  is  often  hollow  and  boat- 
shaped.  The  tongue  becomes  thickly  coated,  or 
dry  and  brown.  Difficulty  of  deglutition  is  fre- 
quently well  marked  towards  the  end  ;  and  there  is 
incontinence  of  fKces  and  urine  as  soon  as  the 
stupor  becomes  marked.  Sometimes  the  pulse  is 
unnaturally  slow  and  infrequent  from  the  first  ;  at 
other  times,  and  especially  towards  the  end,  it  is 
very  frequent  and  irregular.  The  respiration,  too, 
becomes  much  disturbed,  being  often  sighing  and 
of  very  irregular  rhythm,  tending  to  become 
stertorous  at  last.  The  temperature  is  frequently 
high,  but  pursues  a  markedly  irregular  course. 
Remissions  of  the  pyrexial  condition  may  take  place 
from  time  to  time.  The  skin  is  generally  hot  and 
dry,  though  occasionally  there  may  be  copious 
sweats.  Stupor  and  coma  almost  invariably  occur 
at  the  last,  if  not  present  at  an  earlier  stage. 

Prognosis. — A  large  number  of  deaths  take 
place  within  the  first  week  of  acute  meningitis ;  a 
much  smaller  number  survive  till  the  end  of  the 
second  week  ;  fewer  still  reach  the  end  of  the  third  ; 
and  only  a  very  few  survive  to  the  fourth  week. 
It  is  difficult  to  say  what  the  percentage  of  re- 
coveries may  be,  but  probably  less  than  ten  would 
survive  out  of  a  hundred  cases  of  acute  idiopathic 
cerebral  meningitis. 

Diagnosis. — The  diagnosis  of  idiopathic  menin- 
gitis involves  considerations  very  similar  to  those 
arising  in  the  diagnosis  of  tubercular  meningitis, 
and  need  not  therefore  now  be  discussed.  See 
Meninges,  Cerebral,  Inflammation  of,  Tuber- 
cular. 

The  diagnosis  of  simple  from  tubercular  menin- 
gitis must  oftentimes  be  a  matter  of  extreme  diffi- 
culty. Whether  the  condition  of  the  blood,  as 
recognised  by  the  aid  of  the  microscope,  is  the 
same  in  simple  meningitis  as  it  is  in  tubercular 
meningitis  the  writer  is  unable  to  say.  Should  il 
not  be  so,  some  help  might  be  obtained  in  this 
direction.  The  conditions  under  which  the  disease 
seems  to  develop  may  throw  some  light  upon  the 
problem.  In  regard  to  special  symptoms,  the 
possible  range  is  so  great  in  each  variety  that  it 
becomes  difficult  to  fix  upon  any  that  are  positively 
distinctive  of  the  one  or  of  the  other.  Delirium  is, 
however,  rarely  so  violent  in  tubercular  as  it  may 
be  in  simple  meningitis.  Retraction  of  the  head  is 
also  not  so  frequent  in  the  tubercular  variety.  On 
the  other  hand,  the  temperature  much  more  fre- 
quently rises  over  101°  F.  in  simple  than  it  does  in 
tubercular  meningitis.  Finally,  it  must  be  borne 
in  mind  that  the  former  is  an  extremely  rare  disease, 
the  latter  unfortunately  only  too  common  ;  and  that 
while  in  tubercular  meningitis  the  two  sexes  fall 
victims  with  about  equal  frequency,  in  the  simple 
variety  two  out  of  three  are  likely  to  be  males. 

Treatment. — In  the  early  stages  of  acute 
simple  meningitis  aperients  may  be  freely  adminis- 
tered.    A  leech  or  two  might  be  applied  to  the 
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temples,  in  cases  where  pain  is  greatly  complained 
of ;  or  under  the  same  conditions  the  head  may  be 
shaved  and  an  ice-bag  or  Leiter's  tubes  may  be 
applied,  should  such  measures  not  be  deemed  use- 
less on  account  of  the  extreme  restlessness  of  the 
patient.  The  writer  believes  that  little  or  nothing 
is  at  present  to  be  expected  from  drug-treatment 
towards  the  cure  of  this  disease,  although  some 
alleviation  of  the  more  distressing  symptoms  may 
at  times  be  brought  about  by  special  attention  to 
them.  The  patient  requires  to  be  carefully  fed,  and 
assiduously  nursed  and  kept  quiet  throughout,  in 
the  hope  that  the  end  may  be  favourable. 

H.  Charlton  Bastian. 

2.  Traumatic  Meningitis. — Suppuration  of 
the  meninges  following  injuries  to  the  head  is 
always  caused  by  the  introduction  of  pyogenic 
micro-organisms,  and  owing  to  the  intimate  relation- 
ship of  the  pia  mater  and  arachnoid  to  the  brain, 
we  always  find  that  they  are  all  three  involved  in 
the  process.  Septic  inflammation  of  the  pia  mater 
and  arachnoid  are  considered  in  the  article  on 
Brain  and  Meninges,  Septic  Diseases  of.  The 
relation  of  the  dnra  mater  to  the  brain  is  very 
different  from  that  of  the  other  two  membranes.  It 
is  intimately  connected  with  the  skull,  in  all  pro- 
bability acting  as  regards  the  cranium  like  the  peri- 
osteum of  long  bones.  The  thin  connective-tissue 
layer  on  the  outer  surface  of  the  cranium  termed  the 
pericranium  can  scarcely  be  looked  upon  as  a 
periosteum.  It  has  no  osteogenetic  function,  and 
its  vessels  supply  but  few  branches  to  the  bones  of 
the  skull.  The  meningeal  arteries  are  mainly  con- 
cerned in  the  blood-supply  of  the  skull,  only  a  very 
small  proportion  of  the  blocid  passing  through  them 
being  required  for  the  nourishment  of  the  dura 
mater. 

In  its  behaviour  to  septic  organisms  the  dura 
mater  differs  markedly  from  the  other  membranes. 
It  acts  as  a  very  efficient  barrier  in  preventing  septic 
conditions  of  the  skull-bones  from  reaching  the 
brain.  In  cases  of  compound  fractures,  whether 
■depressed  or  not,  very  free  suppuration  may  take 
place,  and,  so  long  as  there  is  free  dramage  from 
the  surface  of  the  dura  mater  through  the  scalp- 
wound,  septic  inflammation  rarely  spi'eads  in- 
wards, but  if  the  dura  mater  is  wounded  there  is 
at  once  enormous  risk  of  septic  inflammation  of  the 
brain  and  its  meninges  proper,  i.e.  leptomenin- 
gitis. Although  inflammation  of  the  dura  mater 
sufficient  to  cause  symptoms,  and  therefore  to  be  of 
clinical  rather  than  pathological  interest,  is  nearly 
always  septic  in  origin,  yet  there  are  a  few  cases  in 
which  the  inflammatory  and  reparative  processes 
that  may  follow  injury  are  of  sufficient  extent  to 
cause  symptoms,  e.g.  in  every  simple  fracture  of 
the  skull  there  is  probably  some  injury  to  the  dura 
mater  at  the  line  of  fracture,  and  some  blood 
is  poured  out  from  the  small  ruptured  vessels.  The 
ordinary  inflammatory  reaction  with  oedema  may 
cause  slight  cerebral  compression  for  a  few  days  ; 
again  in  healing  there  may  be  formed  an  amount 
of  fibrous  tissue  sufficient  to  press  upon  the  sub- 
jacent brain  and,  if  the  motor  area  be  involved, 
to  cause  traumatic  epilepsy.  After  injuries  in 
which  a  large  effusion  of  blood  forms  between  the 
dm^a  mater  and  the  bone  blood-cysts  may  develop, 
and  these  together  with  the  thickening  of  the  dura 
mater  may  cause  symptoms  of  cerebral  irritation  or 
■compression.     The  chief  affections  of  the  dura 


mater,  however,  are  septic  processes  spreading 
from  the  bone.  In  most  cases  there  is  a  wound  of 
the  scalp  and  there  may  be  fracture  of  the  skull.  In 
the  former  case  the  septic  osteitis  spreads  inwards 
to  the  dura  mater.  In  the  latter  cases  there  may 
be  a  direct  entrance  of  pyogenic  germs  to  the  dura 
mater.  This  process  takes  some  time  to  lead  to 
the  formation  of  pus,  and  the  wound  of  the  scalp  is 
very  often  healed  by  the  time  the  abscess  reveals 
its  presence.  From  the  inflamed  bone  serous 
exudation  may  spread  into  the  scalp  and  cause  a 
hjcalised  cedematous  swelling  first  described  by 
Percival  Pott,  and  termed  by  him  the  '  puffy 
tumour.'  In  some  cases  this  septic  pachymeningitis 
or  sub-cranial  abscess  may  form  without  any 
apparent  wound  of  the  scalp.  No  doubt  sometimes 
the  septic  material  enters  by  small  abrasions 
which  are  overlooked,  and  at  other  times  the  deeper 
layers  of  the  tissues  of  the  scalp  are  crushed,  and 
any  organisms  lying  in  the  hair-follicles  or  sebaceous 
glands  may  readily  gain  entrance  into  the  tissue  and 
spread  to  the  bone,  bruised  by  the  violence  of  the 
injury.  In  either  case  the  diploic  veins  become 
thrombosed.  As  soon  as  the  organisms  reach  the 
bone  a  septic  osteitis  commences  which  results  in  the 
formation  of  an  abscess  on  the  outer  surface  of  the 
dura  mater  and  a  serous  exudation  in  the  adjacent 
region  of  the  scalp — puffy  tumour.  If  the  tension 
existing  between  the  bone  and  dura  mater  is  not 
relieved  by  surgical  means  the  septic  process  will 
extend  to  the  brain.  The  resistance  of  the  dura 
mater  is  proved  by  the  long  time  that  the  septic 
inflammation  may  exist  before  spreading  to  the 
underlying  brain.  If  the  dura  mater  has  been 
wounded  at  the  time  of  injury  it  may  become  ad- 
herent to  the  subjacent  membrane  and  permit  the 
extension  of  organisms  to  the  brain  and  the  forma- 
tion of  a  sub-dural  abscess. 

The  symptoms  and  treatment  of  these  conditions 
are  the  same  as  those  in  cerebral  abscess  and  septic 
leptomeningitis  to  which  the  reader  is  referred.  See 
Brain  and  Meninges,  Septic  Inflammation  of. 

Henry  Percy  Dean. 

3.  Tubercular  Meningitis. — Synon.:  Granu- 
lar Meningitis ;  Acute  Hydrocephalus ;  Hydro- 
cephalus Iiitenius  ;  Brain-Fever  (in  part)  ;  Tuber- 
cular Leptomeningitis  ;  Fr.  Fievre  Cerchrale  ;  Me- 
ningite  Gratiideiise  ;  Rlcningite  Tiiberculeuse  ;  Ger. 
Tuberculose  Hirnhautentziindiing. 

Definition. — An  acute  and  extremely  fatal 
febrile  disease,  with  a  predominance  of  head-sym- 
ptoms ;  terminating  in  stupor  and  coma,  with  or 
without  convulsions  ;  and  characterised  after  death 
by  a  '  granular  '  meningitis  affecting  the  pia  mater 
at  the  base  of  the  brain,  with  the  frequent  accom- 
paniment of  dropsy  of  the  lateral  ventricles,  and 
softening  of  their  walls.  The  inflammation  of  the 
membranes  at  the  base  of  the  brain  is  commonly 
found  to  be  associated  with  a  more  or  less  marked 
spinal  meningitis. 

Tubercular  meningitis  is  not  an  independent  affec- 
tion ;  it  constitutes  one  important  phase  of  acute 
tuberculosis.  In  certain  rare  cases  death  takes 
place  from  meningitis,  before  the  anatomical  marks 
of  the  general  disease  have  had  time  to  develop 
within  the  chest  or  abdomen.  More  frequently, 
however,  the  manifestations  of  the  general  disease 
are  already  well  developed  in  one  or  other,  or  in 
both,  of  these  situations,  at  the  time  that  they 
reveal  themselves  also  on  the  side  of  the  brain.  In 
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the  latter,  and  by  far  the  most  common  class  of 
cases,  the  symptoms  met  with  will  be  in  part  those 
of  the  general  affection,  and  in  part  (but  in  a  pre- 
dominant degree)  those  due  to  implication  of  the 
brain  and  its  membranes.    See  Tuberculosis. 

/Etiology. — The  aetiology  of  tubercular  menin- 
gitis of  course  resolves  itself  into  the  astiology  of 
the  general  disease,  acute  tuberculosis,  of  which  it 
forms  part. 

The  affection  is  one  which  occurs  with  special 
frequency  in  young  children,  between  two  and  six 
years  old,  though  it  is  also  met  with  in  infants,  in 
older  children,  in  young  adults,  and  even  in  persons 
beyond  middle  age.  In  adults  it  is  most  apt  to 
manifest  itself  as  an  occasional  complication  in  the 
course  of  pulmonary  phthisis.  In  children  a  pro- 
clivity to  the  disease  seems  often  to  be  inherited,  so 
that  two  or  more  in  the  same  family  may  be  carried 
off  by  it.  But  in  what  proportion  of  cases  any 
such  proclivity  exists  is  unknown. 

Anatomical  Characters. — When  thecalvaria 
is  removed,  the  dura  mater  is  found  to  be  tightly 
stretched  over  the  brain  ;  unless,  as  the  writer  has 
seen,  the  subject  be  an  elderly  person,  in  whom 
some  amount  of  senile  wasting  had  previously  oc- 
curred. On  stripping  back  this  membrane,  the 
arachnoid  presents  a  dull  appearance,  and  it  is 
slightly  sticky  when  touched.  The  convolutions  of 
the  vertex  and  lateral  regions  of  the  brain  are  mostly 
seen  to  be  more  or  less  flattened  from  pressure,  and 
the  sulci  are  correspondingly  indistinct.  No  lymph 
may  be  seen  ;  or  at  most  a  small  quantity,  in  the 
lower  parietal  regions,  along  some  of  the  branches  of 
the  middle  cerebral  arteries.  When  the  brain  is  re- 
moved, however,  and  its  under  surface  is  examined, 
a  more  or  less  opaque  white  or  yellowish  lymph-like 
matter  may  be  seen,  beneath  the  arachnoid,  in  the 
meshes  of  the  pia  mater,  extending  from  the  optic 
commissure  backwards  over  the  central  portions  of 
the  base  and  onwards  over  the  pons.  In  certain 
cases  lymph  and  evidences  of  recent  inflammation 
ai'e  found  round  the  medulla,  and  even  along  the 
whole  length  of  the  spinal  cord.  More  or  less 
lymph  also  extends  on  each  side  into  the  Sylvian 
fissures.  A  minute  inspection  will  likewise  show 
that  the  tip  of  the  temporo-sphenoidal  lobe,  and 
the  orbital  surface  of  the  frontal  lobe,  are  flecked 
with  a  number  of  translucent  granulations,  as  though 
the  parts  had  been  sprinkled  with  fine  sand  ;  and 
on  opening  up  the  Sylvian  fissure  on  each  side, 
similar  granulations,  with  others  more  opaque  and 
of  larger  size,  may  be  seen  among  the  lymph  in  this 
situation.  Translucent  granulations  also  sometimes 
exist  scattered  more  sparingly  over  the  lateral 
aspects  of  the  hemispheres,  especially  along  the 
sides  of  the  vessels. 

Examination  with  the  microscope  shows  that  the 
granulations  are  composed  of  overgrowths  of  tissue- 
elements  immediately  surrounding  the  smaller  vessels, 
and  within  their  perivascular  sheaths.  Within  and 
among  these  cellular  elements  the  Bacillus  tubercu- 
losis is  to  be  met  with,  though  very  sparingly.  In 
these  situations  the  tissue-overgrowths  may  cause  a 
local  bulging  of  the  sheath,  either  all  round,  or 
merely  on  one  side  of  the  vessel  ;  and  when  such 
growths  become  opaque  from  incipient  fatty  de- 
generation, they  are  then  more  easily  visible  as 
minute  white  specks.  A  close  examination  of  the 
prolongations  of  the  pia  mater  dipping  between  the 
convolutions,  with  the  aid  of  lens  or  microscope, 
will  often  show  minute  granulations  not  otherwise 


recognisable — and  that,  too,  in  many  regions  of  the 
brain.  And  in  cases  of  incipient  tubercular  menin- 
gitis, where  the  amount  of  lymph  about  the  base  is 
extremely  slight,  the  lens  or  microscope  may  show 
the  presence  of  granulations,  not  otherwise  recog- 
nisable, in  and  around  the  lower  part  of  the  Sylvian 
fissures — that  is,  in  the  regions  where  they  are  most 
prone  first  to  manifest  themselves. 

The  pia  mater  is  generally  unduly  adherent  to 
the  surface  of  the  convolutions,  so  that  it  can  only 
be  removed  in  small  shreds,  and  then  not  without 
tearing  the  superficial  grey  matter.  This  condition 
of  things  is  the  very  opposite  of  what  may  be  met 
with  in  some  cases  of  simple  meningitis  aftecting 
the  vertex,  in  which  the  thickened  pia  mater,  with 
all  its  prolongations,  may  sometimes  be  easily 
stripped  off  from  the  greater  portion  of  a  hemi- 
sphere in  one  piece. 

The  substance  of  the  brain  is  commonly  much  more 
vascular  than  natural.  The  lateral  ventricles  are 
usually  moderately  dilated,  containing  from  two  to 
four  or  six  ounces  of  not  very  clear  serum.  The 
veins  on  their  surface  are  then  engorged,  and  the 
fornix  and  other  adjacent  parts  may  be  more  or  less 
softened,  or  actually  diffluent.  Microscopical  ex- 
amination of  such  softened  tissue  will  reveal  the 
presence  of  an  abundance  of  fatty  debris  ;  and  its 
specific  gravity,  if  estimated,  will  be  found  to  be 
diminished — both  these  characteristics  being  marks 
of  a  pathological  softening  which  has  occurred 
during  life,  and  not  of  a  softening  due  to  mere  post- 
mortem maceration.  Some  have  erroneously  sup- 
posed that  such  mere  maceration  has  been  adequate 
to  produce  the  softening. 

Sometimes  the  above-described  changes  are  more 
fully  developed  in  one  than  in  the  other  hemi- 
sphere ;  and  occasionally  also  in  some  parts  of  the 
brain  small  nodular  growths  of  a  '  tubercular ' 
nature  may  be  met  with,  varying  in  size  from  a 
small  pea  to  an  almond.  These  growths  are  most 
apt  to  occur  in  the  substance  of  some  of  the  cerebral 
convolutions,  or  near  the  surface  of  the  cerebellum, 
or  even,  as  the  writer  has  seen,  within  the  substance 
of  the  corpus  striatum.  In  many  such  cases  the 
small  nodular  tumours  will  be  found  to  be  in  inti- 
mate relations  with  the  vessels  of  the  part,  and,  ini 
fact,  to  be  composed  of  a  mere  aggregate  of  the 
smaller  '  granulations '  more  or  less  fused  into  a 
single  mass. 

Pathology. — The  granulations  begin  to  appear 
first  in  the  meninges  of  the  base  under  those  irrita- 
tive influences,  whatever  they  may  be,  which  lead 
to  the  development  of  similar  grey  granulations  in 
other  organs  of  the  body.  These  primary  changes 
excite  a  common  inflammation  of  the  membranes 
around,  and  thus  entail  the  production  of  the 
lymph,  which  covers  the  base  of  the  brain,  and  ex- 
tends on  either  side  into  the  Sylvian  fissures.  Why 
the  grey  granulations  should  tend  to  develop  first, 
and  specially  about  the  vessels  at  the  base  of  the- 
brain,  cannot  at  present  be  explained. 

This  inflammation  of  the  basal  meninges  also  ex- 
tends, by  direct  continuity  of  tissue,  over  and  around' 
the  cerebral  peduncles  to  the  velum  interpositum, 
and  to  the  connective  tissue  at  the  upper  and  an- 
terior extremity  of  the  middle  lobe  of  the  cerebel- 
lum. In  one  or  other  situation,  and  often  in  both, 
the  tissues  are  thickened  by  lymph.  The  writer  has 
seen  the  velum  interpositum  thick  and  leather-like 
in  consistence,  and  the  venae  magnae  Galeni  which 
run  through  it  blocked  by  thrombosis  ;  and  this  he 
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believes  to  be  an  additional  occasional  cause  of  the 
central  softening  and  dropsy  previously  referred  to 
as  component  parts  of  the  disease.  In  other  cases, 
where  no  such  thickening  or  thrombosis  is  to  be 
detected,  there  is  great  swelling  of  the  connective 
tissue,  from  development  of  lymph,  opposite  the 
termination  of  those  great  veins  which  return  the 
blood  from  the  surface  of  the  ventricles  and  from 
the  central  parts  of  the  brain — at  the  point,  that  is, 
where  the  veins  of  Galen  empty  themselves  into  the 
straight  sinus. 

In  this  way  the  very  common  association  of  the 
central  ventricular  changes  with  the  basal  menin- 
gitis may  be  accounted  for,  and  also  the  occasional 
absence  of  such  changes,  in  instances  where  the  in- 
flammation, apt  to  be  set  up  through  mere  continuity 
of  tissue,  does  not  attain  sufficient  proportions  to 
interfere  with  the  return  of  blood,  either  through 
the  veins  of  Galen,  or  from  them  into  the  straight 
sinus.  Undoubtedly  the  mere  dropsical  effusion 
into  the  ventricles  will  also  be  in  part  due  to  the 
frequent  closure  of  the  foramen  of  Majendie  in  the 
fourth  ventricle  ;  such  closure  preventing  the  drain- 
ing away  of  fluid  from  the  lateral  ventricles,  and 
thus  leading  to  their  dilatation.  It  is  of  course 
possible  that  the  central  softening  may  also  be 
favoured  Ijy  an  independent  affection  of  the  small 
vessels  situated  in  the  walls  of  the  ventricles,  and  a 
development  of  granulations  around  them — though 
this  has  not  hitherto  been  recognised.  It  is,  how- 
ever, well  known  that  thrombosis  is  extremely  apt 
to  occur  in  those  minute  vessels  in  various  parts  of 
the  brain  which  are  enveloped  by  granulations — a 
fact  that  goes  far  to  account  for  the  extreme  gravity 
of  the  symptoms  in  many  cases  of  tubercular 
meningitis,  in  which  naked-eye  changes  appear  to 
be  slight  and  altogether  disproportionate  in  amount. 

Symptoms. — The  symptoms  presented  in  dif- 
ferent cases  of  tubercular  meningitis  often  vary  very 
widely  from  one  another,  although  among  them  all 
there  is  an  underlying  bond  of  similarity.  The 
"variation  may  be  easily  understood  from  a  considera- 
tion of  the  fact  that  such  symptoms  form  part  of 
those  pertaining  to  a  febrile  affection  characterised 
by  other  local  manifestations,  of  varying  importance 
in  different  cases  ;  and  also  from  the  fact  of  the 
differences  constantly  met  with  in  the  relative  and 
absolute  development  of  the  different  kinds  of 
changes  encountered  within  the  cranium  itself  in 
this  disease —  especially  in  regard  to  the  amount  of 
ventricular  effusion  and  central  softening  existing  in 
conjunction  with  the  meningeal  inflammation,  which 
again  itself  varies  much  in  intensity  and  in  regard  to 
the  area  involved  in  different  cases. 

It  is,  therefore,  usual  and  most  convenient  to 
enumerate  the  possible  signs  and  symptoms  of  this 
disease  as  they  occur  in  three  stages — artificial  and 
often  ill-marked  from  one  another  as  they  are  — 
namely  (i)  those  of  the  invasion-stage  ;  {2)  those  of 
the  developed  disease  ;  and  (3)  those  of  its  closing 
phases. 

(l)  Stage  of  invasion. — Among  the  initial  sym- 
ptoms of  tubercular  meningitis  may  be  mentioned 
obstinate  and  recurrent  vomiting,  often  associated 
with  constipation  ;  coming  on  frequently  after  a 
period  of  previous  malaise  ;  and  associated  with 
fretfulness,  slight  wasting,  indisposition  to  play,  and 
disturbed  sleep.  Soon  after,  or  simultaneously, 
there  may  be  more  or  less  marked  indications  of 
cephalalgia.  Young  children  who  cannot  speak  are 
fretful  and  constantly  cry  ;  they  often  also  put  their 


hands  to  their  head.  Such  children  start  and  cry 
out  in  their  sleep.  The  temperature  may  be  as  yet 
scarcely,  if  at  all,  elevated  ;  or  there  may  be  rigors 
from  time  to  time,  with  temporary  feverishness, 
recurring  daily  about  the  same  hour.  The  child 
often  cries  out  when  touched,  and  a  more  or  less 
general  hypersesthesia  of  the  skin  seems  to  exist. 

(2)  Developed  disease. — In  the  second  stage  any 
feverishness  that  may  have  existed  often  abates. 
There  may  be  less  restlessness,  so  that  the  child 
even  sleeps  more  than  natural.  The  pupils  are 
often  insensitive  to  light,  and  unequal.  There  is 
frequently  also  some  slight  or  perhaps  marked 
strabismus.  The  pulse  is  apt  to  be  much  less  fre- 
quent than  natural  (56-70  per  minute  perhaps),  and 
decidedly  irregular.  The  hypersensitiveness  of  skin 
may  have  disappeared,  but  a  peculiar  vaso-motor 
irritability  exists,  so  that  when  the  nail  of  the  fore- 
finger is  drawn  once  across  the  skin  of  the  abdomen 
or  other  part  a  deep  red  linear  mark  comes  out 
slowly,  and  persists  a  long  time.  This  so-called 
tache  ch-ebrale,  while  also  met  with  in  other  affec- 
tions, is,  as  Trousseau  rightly  enough  insisted,  rarely 
absent  in  tubercular  meningitis.  Frequent  plain- 
tive cries  may  be  uttered,  though  the  child  is 
generally  more  quiet  and  drowsy  ;  it  is  apathetic 
also  in  regard  to  food,  not  asking  or  crying  for  it, 
but  still  taking  it,  perhaps  well,  whenever  it  is 
administered.  Convulsions  may  occur  during  this 
stage,  or  weakness  of  one  or  more  limbs  may  be 
noticed,  especially  where  larger  tubercular  nodules 
occur  in  certain  regions  of  the  brain -substance. 
Sometimes,  however,  the  paralysis  is  of  a  shifting 
and  transitory  nature,  varying  in  degree  or  even  in 
situation  in  the  course  of  a  few  days. 

(3)  Closing  p/iases. — In  the  closing  stages  of  the 
disease  the  drowsiness  may  gradually  deepen  into 
stupor  or  actual  coma  ;  though  in  conditions  short 
of  the  latter  the  child  may  still  more  or  less  fre- 
quently utter  plaintive  cries.  The  pulse,  instead  of 
being  less  frequent  than  natural,  now  becomes 
preternaturally  frequent  ;  while  the  respiration 
often  assumes  a  slow,  sighing,  and  markedly 
irregular  type.  .  The  face,  frequently  pale  and 
clammy,  flushes  at  times.  The  head  is  hot,  and  the 
temperature  generally  raised,  though  often  not  more 
than  to  100°  F. ,  and  rarely  beyond  102°,  until  quite 
to  the  close  of  the  disease.  The  fontanelle  is  raised, 
and  there  may  be  unnatural  pulsation.  The  eyes, 
when  examined  with  the  ophthalmoscope,  may  show 
evidences  of  grey  granulations  in  the  choroid,  and 
perhaps  some  amount  of  optic  neuritis.  The  pupils 
may  be  unequal,  but  are  generally  dilated  and  in- 
sensitive. Occasionally  the  writer  has  seen  a 
rhythmical  contraction  and  dilatation  go  on,  especi- 
ally on  exposing  them  to  light.  In  this  stage,  when 
the  patient  is  sufficiently  conscious,  it  may  be  found 
that  sight  is  notably  impaired  or  almost  lost. 

The  patient  may  take  the  food  which  is  given  up 
to  the  last ;  though  at  other  times  there  seems  to  be 
an  actual  inability  to  swallow  it,  even  when  it  is 
placed  in  the  mouth,  owing  to  partial  paralysis  of  the 
muscles  of  the  tongue  and  pharynx.  The  abdomen 
is  often  boat-shaped  and  retracted  ;  and  an  ob- 
stinate constipation  still  continues.  Even  in  this 
last  stage  of  the  disease  a  temporary  and  delusive 
lull  may  take  place  ;  the  child  may  seem  to  revive 
a  little,  but  only  too  soon  to  lapse  again  into  a  state 
as  bad  as,  or  even  worse  than,  before.  Frequent 
and  long-continued  convulsive  seizures  are  especially 
apt  to  occur  during  this  stage  of  the  disease  ;  and 
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death  may  take  place  during  or  immediately  after 
one  of  these  attacks.  At  other  times  the  end  is 
brought  about  more  gradually,  through  progressing 
failure  in  the  heart's  action,  combined  with  dis- 
turbance of  respiration.  In  the  latter  class  of  cases 
the  temperature  may  gradually  fall,  during  the  last 
few  hours  before  death  takes  place,  to  several 
degrees  below  the  normal  ;  though  in  other  cases 
of  tubercular  meningitis  there  is  a  slow  and  steady 
rise  of  temperature  up  to  105°  or  even  106°,  before 
the  patient  expires. 

Diagnosis. — In  the  early  stages  the  diagnosis 
of  tubercular  meningitis  may  present  extreme  diffi- 
culties. We  must  wait,  before  expressing  a  definite 
opinion  in  one  of  these  doubtful  cases,  till  the 
patient  has  been  seen  and  examined  two  or  three 
times.  The  premonitory  symptoms  and  those  of 
the  first  stage  are  often  far  from  distinctive.  They 
may,  it  is  true,  represent  the  beginning  of  tuber- 
cular meningitis,  but,  on  the  other  hand,  they  may 
also  represent  something  less  serious — for  instance, 
a  mere  failure  of  health  from  various  causes,  com- 
plicated by  dentition,  by  some  gastro-intestinal 
irritation,  or  perhaps  the  commencing  outbreak  of 
some  one  or  other  of  the  specific  fevers.  Details  as 
to  the  child's  condition  during  the  last  two  or  three 
weeks,  comprising  the  order  of  evolution  of  the 
several  symptoms,  may,  however,  throw  some  im- 
portant light  upon  the  real  nature  of  the  case  at  an 
early  stage  of  the  disease. 

A  contributory  cause  of  the  difficulties  besetting 
the  early  diagnosis  of  tubercular  meningitis  is  to  be 
found  in  the  fact  that  acute  tuberculosis  is  itself  ex- 
tremely difficult  to  recognise.  We  cannot,  there- 
fore, readily  fall  back  upon  a  diagnosis  of  the  general 
condition  in  order  to  strengthen  our  diagnosis  of 
tubercular  meningitis.  As  a  matter  of  fact,  it  is 
just  the  reverse.  Of  all  the  local  manifestations  of 
this  disease,  those  within  the  head  produce  by  far 
the  most  definite  set  of  symptoms,  so  that  we  can 
always  most  safely  infer  the  probable  existence  of 
acvite  tuberculosis  with  grey  granulations  throughout 
the  body,  from  the  presence  of  the  developed  sym- 
ptoms of  tubercular  meningitis. 

The  existence  of  a  particular  habit  or  build  of 
body  in  cases  of  acute  tuberculosis,  to  such  an 
extent  as  to  make  it  possible  to  use  the  recognition 
of  it  as  an  aid  to  diagnosis  in  a  case  otherwise 
obscure,  is  practically  unknown.  See  Tubercu- 
losis ;  and  Phthisis. 

The  symptoms  of  the  established  disease  are 
therefore  alone  distinctive,  to  any  really  trustworthy 
extent,  of  the  existence  of  tubercular  meningitis, 
and  through  it  of  the  presence  of  its  general  under- 
lying condition.  We  may  have  our  suspicions 
before,  but  these  can  only  transform  themselves 
into  certainties  as  the  disease  actually  develops, 
and  as  it  passes,  moreover,  into  the  incurable  stage. 

At  this  phasis  of  the  disease  the  alternative  con- 
ditions to  be  thought  of  are  in  the  main  either 
typhoid  fever  on  the  one  hand,  or  else  some  form 
of  intracranial  disease  other  than  tubercular  menin- 
gitis. Here,  as  in  almost  all  cases  of  brain-disease, 
we  have  to  look  not  to  any  one  or  two  signs  or 
symptoms  which  can  be  regarded  as  pathognomonic, 
but  rather  to  the  sum  total  of  symptoms,  and  to 
the  way  in  which  they  are  grouped.  With  the 
possible  existence  of  some  or  all  of  the  premonitory 
and  initial  symptoms  already  enumerated,  if  the 
patient  becomes  more  somnolent  ;  if  the  pulse  falls 
much  below  the  normal  in  frequency,  and  is  at  the 


same  time  irregular  ;  if,  with  a  condition  of  fever 
still  existing,  the  child  does  not  constantly  crave  for 
drink  ;  and  especially  if  there  is  also  the  combina- 
tion of  obstinate  constipation  and  a  retracted  abdo- 
men, together  with  an  irregular  and  sighing  form  of 
respiration — we  may  feel  more  and  more  certain 
that  we  have  not  to  do  with  even  one  of  the  most 
anomalous  forms  of  typhoid  fever  associated  with 
head-symptoms — nor,  indeed,  with  any  form  of  intra- 
cranial disease  other  than  tubercular  meningitis. 
An  examination  of  the  temperature-chart  may  con- 
siderably aid  us  in  the  same  direction,  and  so  also 
may  an  examination  of  the  blood.  See  Serum-Re- 
action ;  Blood,  Morbid  Conditions  of  (p.  157). 

The  writer  has  in  many  cases  found  distinctive 
alterations  in  the  blood  drawn  from  the  finger-tip. 
The  white  corpuscles  (more  numerous  than  natural) 
within  ten  to  fifteen  minutes  show  signs  of  great 
amoeboid  activity,  by  the  development  of  vacuoles 
within  them,  and  of  numerous  projections  from 
their  outer  surface  ;  among  the  blood-corpuscles 
groups  of  protoplasmic  particles  of  various  sizes,  as 
well  as  here  and  there  a  small  pigment  granule  or 
an  irregular  block  of  blackish-red  pigment,  are  to  be 
found.  The  red  corpuscles  form  '  clumps '  rather 
than  rouleaux. 

Lumbar  puncture  has  of  late  years  been  occa- 
sionally had  recourse  to  as  an  aid  to  diagnosis  {see 
Lumbar  Puncture).  Tubercle-bacilli  may  be 
recognisable  in  the  fluid  drawn  off,  either  by  simple 
microscopical  examination  or  by  culture-experiments. 
Widal  and  others,  by  centrifugalising  the  slightly 
turbid  fluid  thus  obtained  from  cases  of  tubercular 
meningitis,  have  found  a  considerable  number  of 
lymphocytes  and  large  mononucleated  leucocytes, 
which  are  said  to  be  found  only  in  forms  of  meningitis, 
though  not  peculiar  to  tubercular  meningitis. 

For  the  diagnosis  of  tubercular  from  the  simple 
form  of  meningitis,  and  from  '  posterior  basic 
meningitis  '  see  pp.  978  and  984. 

Prognosis. — Death  is  well-nigh  certain  within 
three  weeks,  or  at  most  a  month,  from  the  date  of 
the  invasion-symptoms  of  tubercular  meningitis. 
When  the  disease  has  arrived  at  a  stage  permitting 
of  pretty  certain  diagnosis,  hope  rather  than  rational 
expectation  may  still  hold  out  a  chance  of  recovery. 
Although  instances  of  this  have  been  said  to  occur, 
they  are  of  extreme  rarity.  If  the  course  of  the 
disease  is  to  be  modified  by  treatment,  it  must  be 
during  those  early  stages  when  we  are  capable  of 
forming  only  a  provisional  or  tentative  diagnosis. 
In  these  stages,  however,  some  good  observers 
have  hitherto  been  inclined  to  think  that  under 
judicious  treatment  the  development  of  the  disease 
may  be  arrested.  This  view  may  quite  possibly, 
and  even  probably,  be  an  erroneous  one.  Proof  of 
such  a  position,  or  of  its  opposite,  is,  from  the 
nature  of  the  case,  impossible. 

Treatment. — From  what  has  just  been  said,  it 
will  be  seen  that  anything  like  curative  treatment  is 
only  to  be  thought  of  in  regard  to  the  early  or  pre- 
monitory stage  of  the  disease,  or  of  conditions  of 
health  indistinguishable  therefrom.  Here  the  writer 
thinks  he  has  seen  decidedly  good  results  from  one 
to  six  grains  of  iodide  of  potassium,  according  to 
the  age  of  the  child,  administered  three  times 
a  day,  with  small  doses  of  cod-liver  oil  ;  at  the 
same  time  attending  to  the  state  of  the  bowels,  and 
giving  suitable  doses  of  bromide  of  potassium  at 
night,  till  the  restless  condition  with  disturbed  sleep 
has  passed  away. 
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When  the  disease  definitely  declares  itself  or  is 
further  advanced,  we  may  perhaps  be  able  to  dimi- 
nish pain  by  the  application  of  cold  to  the  head  ; 
but  we  only  aggravate  the  sufferings  of  the  patient 
by  the  use  of  blisters,  tartar-emetic  ointment,  or 
other  irritating  applications,  such  as  were  often  had 
recourse  to  by  our  predecessors.  Bromide  of  potas- 
sium may  do  something  to  keep  convulsions  in 
check,  though  at  other  times  it  seems  to  be  quite 
powerless,  and  drugs  of  this  type  should  never  be 
employed  in  later  stages  of  tubercular  meningitis, 
unless  there  is  some  strong  indication  for  their  use. 
Chloral  hydrate,  again,  is  probably  a  dangerous 
drug  for  a  patient,  the  action  of  whose  heart  is 
already  so  seriously  interfered  with  ;  though  chloro- 
form inhalations  may  be  had  recourse  to  in  an 
extreme  case  where  persistent  convulsions  cannot 
otherwise  be  checked.  Beyond  this  the  child  needs 
the  most  careful  nursing,  and  to  be  well  supported 
with  strong  beef-tea  and  milk,  and  occasionally 
with  stimulants,  by  the  mouth,  so  long  as  it  is 
capable  of  taking  food,  but  later,  if  need  be,  by 
means  of  a  nasal  tube.  Attention  must  also  be 
paid  to  the  bowels,  which  are  often  best  relieved  by 
means  of  enemata.  In  this  way,  if  the  patient's 
case  is  to  prove  one  of  those  rare  and  exceptional 
instances  in  which  recovery  is  possible,  we  at  all 
events  do  nothing  to  thwart  the  course  of  natural 
processes  which  have  a  chance,  however  small,  of 
terminating  in  recovery.  Lumbar  puncture  as  a 
means  of  cure  is  useless. 

H.  Charlton  Bastian. 

4.  Posteriop  Basic  Meningitis. — Synon.  : 
Chronic  Basilar  Meningitis. — This  disease  occurs 
most  commonly  in  infants,  and  is  characterised  chiefly 
Ijy  persistent  head-retraction  with  vomiting.  It  is  an 
infective  form  of  leptomeningitis,  distinct  both  from 
tubercular  and  from  secondary  suppurative  menin- 
gitis. It  is  probably  identical  with  the  sporadic 
cases  of  so-called  epidemic  cerebro-spinal  menin- 
gitis, but  there  are  slight  differences,  both  bacterio- 
logical and  clinical,  which  make  it  perhaps  desiraljle 
for  the  present  to  describe  the  posterior  basic  form 
as  a  separate  condition. 

.Etiology. — It  occurs  most  often  during  the 
first  nine  months  of  life  ;  it  is  very  rare  after  the 
end  of  the  second  year.  Girls  and  boys  are  equally 
liable.  The  onset  is  usually  in  winter  or  spring  ; 
more  than  half  the  cases  begin  during  the  first  four 
months  of  the  year.  It  has  occurred  in  many  large 
towns  and  cities,  but  no  evidence  of  contagion  or  of 
epidemic  spread  has  been  observed. 

Bacteriology. — The  exciting  cause  of  the  in- 
flammation in  the  pia-arachnoid  is  a  micro-organism, 
the  diplococcus  of  posterior  basic  meningitis,  which 
is  probably  identical  with  the  Diplococcus  intracel- 
lularis  of  epidemic  cerebro-spinal  meningitis.  Until 
recently  this  was  confused  with  the  pneumococcus, 
from  which  it  differs  in  many  particulars.  The 
diplococcus  has  been  found  in  the  cerel)ro-spinal 
fluid  by  lumbar  puncture  during  life,  and  /os/  mor- 
tem in  the  exudation  at  the  base  of  the  brain 
and  on  the  spinal  cord.  It  gradually  disappears, 
however,  after  a  varying  time,  so  that  in  some 
cases  three  or  four  weeks  after  the  onset  of  the 
disease  no  micro-organisms  may  be  found.  It  is 
this  tendency  to  spontaneous  disappearance  of  the 
diplococcus  which  probably  accounts  for  the  clini- 
cal fact  that  a  certain  proportion  of  the  cases 
recover. 


.Symptoms. — The  onset  is  almost  always  acute. 
An  infant  vomits,  and  is  fretful  or  drowsy.  At  the 
same  time,  or  it  may  be  a  few  days  later,  the  head 
is  noticed  to  be  drawn  back  stiffly,  and  the  child 
cries  if  any  attempt  is  made  to  push  it  forward. 
Sudden  screaming  without  apparent  cause  is  some- 
times an  early  symptom,  and  in  about  one-third  of 
the  cases  convulsions  occur  at  the  onset.  Some 
fulness  of  the  anterior  fontanelle  may  be  present  at 
this  stage  ;  at  a  later  period  the  bulging  fontanelle 
may  attract  even  the  mother's  notice.  Head-retrac- 
tion is  the  most  constant  and  characteristic  feature 
of  the  disease.  It  is  almost  always  an  early  occur- 
rence, sometimes  it  is  the  first  symptom  noticed. 
It  varies  in  degree  in  different  cases,  and  in  the 
same  case  at  different  times  ;  it  may  be  so  slight  as 
to  be  only  just  noticeable,  but  more  often  it  is  well 
marked,  and  in  some  cases  is  so  extreme  that  the 
occiput  almost  touches  the  buttocks.  The  opistho- 
tonos may  be  limited  to  the  cervical  spine,  or  may 
affect  also  the  dorsal  and  lumbar  portions.  With 
this  opisthotonos  there  is  often  some  rigidity  of  the 
limbs  ;  the  shoulders  also  may  be  strongly  retracted. 
Convulsions  may,  as  already  mentioned,  occur  at 
the  onset,  but  after  this  they  are  not  a  marked 
feature  of  the  disease,  and  in  some  cases  they  are 
absent  throughout.  The  face  often  has  a  staring 
appearance,  which  is  due  partly  to  spasmodic  re- 
traction of  the  upper  eyelids,  so  that  the  sclerotic 
is  seen  above  the  cornea,  and  partly  in  some  cases 
to  the  fact  that  the  child  is  blind.  Blindness  occurs 
in  about  one-third  of  the  cases.  It  conies  on  gra- 
dually, and  has  been  noticed  as  early  as  the  end  of 
the  first  week.  In  cases  which  have  recovered 
sight  has  returned  completely  after  several  months. 
The  loss  of  sight  does  not  correspond  with  any 
change  in  the  fundus  oculi,  and  the  light  reflex  is 
retained  in  such  cases,  although  it  is  sluggish.  It 
would  seem  therefore  that  the  blindness  is  central 
in  origin.  Optic  neuritis  very  seldom  occurs ; 
nystagmus,  usually  slight  and  transient,  is  some- 
times observed  ;  squint  is  present  in  about  half  the 
cases,  but  is  usually  very  slight,  and  may  only  Ije 
noticeable  occasionally.  Paralysis  of  any  other 
cranial  nerves,  or  of  any  of  the  limbs,  is  very  rare. 
Grinding  of  the  teeth  and  champing  movements  of 
the  lower  jaw  are  common  in  this  condition  ;  it 
seems  likely  that  they  are  due  to  cerebral  irritation. 
Tactile  sensation  seems  to  be  unaffected.  There  is 
no  evidence  of  any  general  hyperaesthesia,  such  as  is 
found  in  epidemic  cerebro-spinal  meningitis.  Deaf- 
ness was  observed  by  the  writer  only  once  in  forty- 
five  cases.  The  knee-jerks  are  usually  brisk,  and 
in  the  chronic  stage  of  the  disease  may  be  definitely 
exaggerated  with  ankle-clonus  :  the  superficial  re- 
flexes are  normal.  The  temperature  is  raised  at 
the  onset,  and  in  some  cases  remains  high  for  two 
or  three  weeks,  and  then  gradually  falls  ;  in  others 
it  falls  after  the  first  few  days,  and  then  remains 
normal.  Less  often  there  is  irregular  pyrexia 
throughout  the  illness.  When  exhaustion  becomes 
extreme  the  temperature  sometimes  becomes  sub- 
normal :  a  fatal  ending  may  be  preceded  by  sudden 
hyperpyrexia.  The  pulse  is  usually  regular,  but 
rapid.  Respiration,  especially  in  the  later  stage  of 
the  disease,  often  shows  a  cyclical  irregularity ; 
long  pauses  alternate  with  series  of  rapid  respira- 
tions, which,  however,  lack  the  rhythmical  increase 
and  decrease  in  depth  which  is  characteristic  of  the 
Cheyne-Stokes  breathing.  Vomiting  is  usually  a 
prominent  symptom  ;  it  is  more  persistent  than  in 
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tubercular  meningitis,  and  may  occur  almost  daily 
throughout  the  illness.  Constipation  is  not  so 
marked  a  feature  as  in  the  tubercular  disease  ;  in- 
deed, in  the  chronic  stage  there  is  sometimes 
troublesome  diarrhcea.  In  most  cases  the  infant 
gradually  wastes  ;  food  is  taken  badly,  and  with 
increasing  emaciation  and  exhaustion  death  occurs. 

Complications. — Themost  serious  and  the  most 
frequent  is  hydrocephalus.  Within  a  few  weeks  of 
the  onset  of  the  meningitis  measurements  will  often 
show  a  definite  increase  in  the  size  of  the  head. 
The  anterior  fontanelle  becomes  full  and  tense  ;  and 
as  the  intracranial  pressure  increases  there  may  be 
some  downward  rotation  of  the  eyeballs,  so  that  the 
cornea  is  unduly  covered  by  the  lower  eyelid.  The 
hydrocephalus  seldom  reaches  any  extreme  degree, 
such  as  is  met  with  in  congenital  cases  ;  but  it  is 
probably  one  of  the  most  important  factors  in  the 
mortality  of  posterior  basic  meningitis  ;  for  while 
the  inflammation  of  the  meninges  tends  to  subside 
spontaneously,  and  in  some  of  the  fatal  cases  has 
already  completely  disappeared,  leaving  only  fibrous 
adhesions,  the  hydrocephalus  which  results  from  the 
obstruction  produced  by  those  adhesions  tends  to  be 
steadily  progressive.  A  much  less  common  com- 
plication is  an  inflammation  about  the  joints,  one 
or  more  of  which  become  red  and  swollen.  In 
some  cases,  at  least,  the  inflammation  is  found  to  be 
entirely  outside  the  joint — it  is,  in  fact,  a  peri- 
arthritis. This  condition  has  been  shown  to  be  due 
to  the  same  diplococcus  as  is  found  in  the  meningeal 
exudation.  As  in  other  exhausting  conditions,  such 
accidental  complications  as  bronchitis  or  broncho- 
pneumonia may  supervene,  especially  towards  the 
end  of  the  illness. 

Morbid  Anatomy. — In  the  acute  stage  an 
exudation  of  yellowish  lymph  is  found  in  the  pia- 
arachnoid  at  the  base  of  the  brain  and  on  the  spinal 
cord.  It  is  situated  chiefly  in  the  posterior  fossa 
about  the  medulla  and  the  inferior  surface  of  the 
cerebellum,  particularly  in  the  reflection  of  arach- 
noid which  passes  from  the  medulla  to  the  cere- 
bellum. It  extends  forward  usually  to  the  optic 
chiasma,  and  sometimes  along  the  Sylvian  fissures  ; 
in  rare  cases  there  is  also  a  trace  of  exudation  along 
the  sulci  up  to  the  vertex.  The  fluid  in  the  ventricles 
is  often  slightly  turbid,  and  there  may  be  a  deposit 
of  lymph  at  the  bottom  of  the  cornea,  or  in  the 
third  or  fourth  ventricles.  Even  at  this  stage 
there  is  already  some  adhesion  of  the  medulla  to 
the  cerebellum,  and  the  foramina  of  Luschka  and 
Majendie  are  more  or  less  blocked  by  the  exuda- 
tion, so  that  the  ventricles  are  distended  by  excess 
of  fluid.  On  the  spinal  cord  the  exudation  is  most 
marked  in  the  lumbar  region,  and  more  on  the 
posterior  surface  than  the  anterior. 

In  the  cases  which  die  at  the  end  of  three  or  four 
months  all  exudation  may  have  already  disappeared, 
and  only  thickening  and  opacity  of  the  meninges 
remain,  with  matting  of  the  medulla  to  the  cere- 
bellum by  adhesions,  so  that  extreme  distension  of 
the  ventricles  has  resulted.  After  such  subsidence 
of  the  meningitis  a  fresh  outbreak  of  acute  inflam- 
mation may  occur.  The  post-inorteiii  appearances 
then  show  a  combination  of  past  and  recent  menin- 
gitis. This  observation  is  in  accordance  with  the 
bacteriological  evidence  that  even  where  the  men- 
ingitis has  subsided,  in  rare  cases  the  specific 
micro-organism  is  still  present  in  the  lateral  ven- 
tricles at  least  three  months  after  the  onset  of  the 
disease. 


Diagnosis.  —  Persistent  head-retraction  with 
vomiting  in  an  infant  is  strong  evidence  of  posterior 
basic  meningitis.  The  conditions  most  often  con- 
fused with  it  are  tubercular  and  suppurative  menin- 
gitis. 

(l)  Posterior  basic  is  distinguished  from  tuber- 
cular meningitis  chiefly  by  the  much  more  marked 
and  persistent  retraction  of  the  head,  but  also  by 
the  earlier  age  at  which  it  occurs — tubercular 
meningitis  is  rare  under  six  months  of  age,  and 
occurs  most  often  in  the  second  year — its  more  acute 
onset,  the  slightness  or  absence  of  ocular  paralyses, 
the  absence  of  paralysis  of  other  cranial  nerves,  the 
presence  of  blindness  without  optic  neuritis,  and 
the  much  slower  course.  (2)  From  suppurative 
meningitis  it  is  distinguished  not  only  by  the  marked 
retraction  of  the  head,  and  much  longer  duration, 
but  also  by  the  absence  of  any  obvious  focus  of  in- 
fection. Suppurative  meningitis  is  usually  fatal  in 
a  few  days,  and  is  almost  always  secondary  either 
to  some  pneumococcal  lesion,  pneumonia  or  em- 
pyema, or  to  ear-disease  or  some  general  pyaemic 
condition.  (3)  From  epidemic  cerebro-spinal  menin- 
gitis the  posterior  basic  variety  has  been  distin- 
guished by  its  special  incidence  on  the  earliest 
months  of  life,  the  absence  of  any  tendency  to  be- 
come epidemic,  the  absence  usually  of  the  herpes 
and  rashes  which  are  often  a  marked  feature  in  the 
epidemic  disease,  the  absence  also  of  the  affections 
of  eyes  and  ears,  and  lastly  the  less  acute  course. 
No  great  stress,  however,  can  be  laid  on  such  dif- 
ferences, and  in  the  writer's  opinion  there  is  little 
doubt  that  posterior  basic  meningitis  should  be 
regarded  as  a  sporadic  manifestation  of  the  same 
disease. 

Head-retraction  does  not  necessarily  indicate 
meningitis.  It  may  be  due  to  reflex  irritation  from 
ear-disease  or  from  teething.  Infants  also  with 
severe  respiratory  disease  sometimes  keep  the  head 
thrown  back,  apparently  to  assist  the  extraordinary 
muscles  of  respiration.  The  withdrawal  of  cerebro- 
spinal fluid  by  lumbar  puncture  has  been  advocated 
as  a  method  both  of  diagnosis  and  of  treatment. 
No  amount  of  care,  however,  can  render  such  a 
method  entirely  free  from  risk  ;  and  although  it 
may  occasionally  be  advisable,  it  cannot  be  recom- 
mended as  a  routine  practice. 

Prognosis. — This  form  of  meningitis  is  much 
less  hopeless  in  its  prognosis  than  tubercular  or  sup- 
purative meningitis.  Recovery  occurs  in  about 
ID  per  cent,  of  the  cases.  With  recovery,  however, 
there  may  be  mental  impairment,  which  may  or 
may  not  be  associated  with  some  degree  of  hydro- 
cephalus. A  fatal  result  may  occur  in  the  acute 
stage,  three  to  five  weeks  after  the  onset.  In 
nearly  half  the  cases,  however,  death  does  not  occur 
until  the  third  or  fourth  month  of  the  illness. 

Treatment  The  administration  of  mercury, 

either  by  mouth  or  by  inunction  at  the  back  of  the 
neck,  or  over  the  abdomen,  is  worthy  of  trial.  In 
some  of  the  cases  which  have  recovered  this  method 
of  treatment  has  been  adopted,  and  it  is  possible 
that  it  may  hasten  the  absorption  of  the  inflamma- 
tory exudation. 

Potassium  iodide  has  been  used  with  the  same 
object ;  but  as  aggravation  of  the  vomiting  has  ap- 
peared to  be  due  to  it,  this  drug  should  be  given 
with  caution. 

The  application  of  ice  to  the  back  of  the  head 
and  neck  may  have  some  effect  in  controlling  the 
inflammation,  certainly  it  seems  to  check  the  vomit- 
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ing  in  some  cases.  The  use  of  blisters  or  other 
counter-irritants  cannot  be  recommended.  They 
are  of  very  doubtful  value,  and  easily  cause  trouble- 
some ulceration  in  the  delicate  skin  of  an  infant. 
Pain  must  be  relieved  by  opiates  if  necessary.  If 
vomiting  is  persistent,  trial  may  be  made  of  dilute 
hydrocyanic  acid,  in  doses  of  quarter  to  half  a  minim 
for  an  infant  six  months  old.  Feeding  is  often  diffi- 
cult, and  it  may  be  necessary  to  feed  through  a  nasal 
or  cesophageal  tube.  Every  effort  should  be  made  to 
maintain  nutrition,  and  in  the  chronic  stage,  and 
especially  during  convalescence,  malt-extract  or 
cod-liver  oil  may  be  useful.  The  spontaneous  sub- 
sidence of  the  meningitis,  and  the  fact  that  the 
later  symptoms  appear  to  be  due  chiefly  to  me- 
chanical obstruction  of  the  cerebro-spinal  passage 
by  adhesions  causing  hydrocephalus,  have  raised 
hopes  that  it  may  be  possible  to  establish  an  artifi- 
cial drainage  of  the  ventricles  by  operation,  and  so 
to  save  life.  In  one  case,  recorded  by  Lees,  an 
apparently  permanent  cure  was  obtained  by  the 
method  of  subdural  drainage  ;  but  in  other  cases 
treated  by  this  internal  drainage,  or  by  the  earlier 
method  of  external  drainage,  the  results  have  been 
disappointing  :  in  many  of  them  a  fatal  ending, 
with  sudden  hyperpyrexia,  has  followed  within  a 
few  hours  after  the  operation. 

G.  F.  Still. 

5.  Pachymeningitis  Haemorrhagica  In- 
terna.— Synon.  :  Hfematoma  durte  matris  ;  Sub- 
dural false  membrane  ;  Arachnoid  cyst  ;  Fr.  Pachy- 
inhiingite  ;  Ger.  Pachymeningitis. 

Definition. — A  deposit  lying  between  the  dura 
mater  and  the  pia-arachnoid,  and  consisting  of  actual 
blood  or  blood-clot,  or  of  the  more  or  less  organised 
remainder  of  one  or  more  previous  hremorrhages,  or 
possibly  of  abnormal  constituents  of  the  subdural 
fluid  which  have  transuded  from  the  blood-vessels 
of  the  pia-arachnoid  or  dura  mater. 

General  Etiology. — This  deposit  is  almost 
confined  to  certain  varieties  of  insanity  associated 
with  dementia,  and  to  general  paralysis  of  the  in- 
sane. The  frequency  with  which  it  occurs  is  variously 
stated  by  different  observers.  According  to  Bevan 
Lewis,  it  exists  in  5*2  per  cent,  of  all  cases  of  in- 
sanity, while  Wiglesworth  found  it  in  8-47  per  cent, 
of  his  cases,  and  Ford  Robertson  in  25 '5  per  cent. 
From  the  records  of  the  first  1,626  autopsies  per- 
formed at  Claybury,  the  writer  has  found  a  percent- 
age of  976  of  the  males  and  5-54  of  the  females, 
or  775  of  the  whole  of  the  cases.  In  the  last  300 
cases  which  the  writer  has  himself  observed,  the 
percentage  has  been  much  higher  than  this.  A 
-subdural  deposit  rarely  occurs  in  sane  individuals, 
but  at  times  it  is  found  in  children,  usually  as  a 
result  of  injury,  and  in  advanced  age  or  after  certain 
exhausting  diseases  such  as  the  specific  fevers  and 
the  diseases  of  the  blood. 

Pathology  and  Morbid  Anatomy. — The 
occurrence  of  subdural  deposits  has  till  recently  been 
explained  on  one  of  two  hypotheses.  The  first,  that 
the  deposit  is  inflammatory  in  origin,  may  be  a  true 
explanation  of  certain  traumatic  cases  ;  the  second, 
that  it  is  due  to  an  effusion  of  blood  into  the  sub- 
dural space,  is  largely  accepted  by  alienists  in  this 
country,  and  is  supported  by  the  fact  that  injection 
of  Ijlood  into  the  subdural  space  of  animals  may 
result  in  the  formation  of  a  typical  false  membrane. 
According  to  Wiglesworth,  subdural  hiemorrhage  is 
often  compensatory,  in  association  with  wasting  of 


the  hemispheres  and  general  or  localised  congestion 
of  the  meninges.  More  recently  G.  M.  Robertson 
(1S93)  has  suggested  that  a  sudden  lowering  of  intra- 
cranial pressure  is  an  important  factor  in  causing 
rupture  of  the  dural  vessels.  Still  more  recently 
Ford  Robertson  has  minutely  described  certain  de- 
generative conditions  of  the  dura  mater  in  the  insane 
which  he  considers  to  be  important  factors  in  the 
production  of  subdural  deposits,  though  he  traces 
these  deposits  in  some  cases  to  hcemorrhage  from 
pial  veins.  It  has  been  proved  by  the  writer  that 
the  morbid  appearances  inside  the  skull-cap,  which 
occur  in  many  cases  in  ordinary  insanity,  namely, 
chronic  degeneration  of  the  dura  mater,  excess  of 
intra-cranial  fluid  and  chronic  thickening  of  the  pia- 
arachnoid,  &c.,  are  the  macroscopic  equivalents  of, 
and  vary  in  degree  with,  the  amount  of  dementia 
existing,  and  are  independent  of  the  duration  of  the 
insanity.  These  morbid  appearances  are  all  espe- 
cially evident  in  general  paralysis,  which  is  an  acute 
progressive  dementia,  and  in  which  subdural  deposits 
are  especially  prone  to  occur.  With  reference  to 
the  occurrence  of  these  deposits,  the  most  important 
factor  is  probably  the  excess  of  intra-cranial  fluid,  or 
'  hydrops  ex  vacuo,'  which  occurs  in  dementia. 
This  fluid  has  in  general  paralysis  been  shown  by 
Halliburton  and  Mott  to  contain  choline,  and  it  is 
certainly  abnormal  in  many  cases  of  ordinary  in- 
sanity, and  is  occasionally  blood-stained.  Exter- 
nally this  fluid  interferes  with  the  normal  relations 
between  the  dura  mater  and  the  pia-arachnoid. 
Especially  in  the  regions  where  stagnation  is  most 
likely  to  occur,  namely,  in  the  anterior  and  middle 
fossce,  the  former  membrane  undergoes  chronic  de- 
generation, resulting  in  roughening  of  the  surface, 
cVc.  The  pia-arachnoid,  chiefly  over  the  fronto- 
parietal region,  where  most  of  the  neuronic  degenera- 
tion has  occurred,  makes  a  hopeless  attempt  at  the 
formation  of  replacement-  or  scar-tissue.  Lastly, 
inside  the  ventricles,  a  similar  morbid  condition  to 
that  of  the  dura,  namely,  granularity  of  the  epen- 
dyma,  results,  and  this  also  occurs  chiefly  in  the 
regions  most  subject  to  stagnation  of  the  cerebro- 
spinal fluid,  as  in  the  lateral  ventricles  behind  the 
foramina  of  Munro,  and  the  lateral  sacs  and  the 
calamus  of  the  fourth  ventricle.  This  granularity  is 
probably  allied  to  the  usual  degenerative  condition 
of  the  ependyma  of  the  central  canal  of  the  spinal 
cord  in  adults,  aggravated  by  contact  with  abnormal 
cerebro-spinal  fluid. 

The  morbid  conditions  above  described  are  the 
physiological  results  of  the  loss  of  cerebral  substance 
caused  by  the  neuronic  degeneration  of  dementia 
reacting  on  the  mechanical  conditions  existing  within 
the  skull-cap.  In  the  dementia  of  general  paralysis 
the  liability  to  blood-effusions  is  increased  by  the 
epileptiform  seizures  which  are  an  almost  constant 
symptom  of  the  disease,  and  which  necessarily  cause 
considerable  alterations  in  intra-cranial  tension,  and 
the  same  remark  applies  also  to  certain  of  the  in- 
sanities associated  with  epileptiform  seizures.  Blood 
having  been  effused  inside  the  skull-cap,  between 
the  dura  and  the  pia-arachnoid,  it  will,  if  small  in 
amount  and  on  the  convexity,  be  deposited  on  the 
dura  of  the  vertex  if  this  be  roughened,  or  on  the 
basal  dura,  which  is  so  frequently  in  a  degenerate 
condition.  If  the  effusion  be  larger  in  amount,  the 
parts  on  which  it  is  deposited  will  depend  largely  on 
gravity,  and  it  is  consequently  found  to  a  greater  or 
a  less  extent  in  the  base  of  the  skull  above  the 
tentorium.     If,  finally,  the  effusion  be  sudden  and 
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large,  or  occur  in  successive  small  quantities,  the 
blood,  as  a  rule,  clots  in  situ.     This  condition 
usually  exists  at  the  vertex,  where,  owing  to  the 
arrangement  of  the  veins,  venous  congestion  is 
likely  to  occur,  and  to  result  in  rupture  of  one  or 
more  of  the  pial  veins.    The  result,  if  the  patient 
recovers  from  the  immediate  effusion,  is  a  deposi- 
tion in  the  subdural  space  of  thinner  or  thicker  brown 
films  which  usually  adhere  to  the  dura,  but  are 
readily  detachable  from  it  ;  of  semi-organised  mem- 
branes or  cakes  of  blood,  which  in  many  cases  con- 
tain semi-fluid  material  ;   or  even  of  calcareous 
masses.    In  some  cases,  on  removing  the  dura,  the 
whole  vertex  is  covered  with  a  thin  transparent 
membrane  which  may  be  ballooned  out  by  fluid,  and 
resemble  an  additional  arachnoid.     This  membrane 
may  even  line  the  whole  cavity  of  the  cranium,  and 
extravasations  of  blood  may  occur  between  it  and 
the  dura  mater,  here  arising  from  dural  vessels,  or 
between  the   membrane   and   the  pia-arachnoid, 
owing  to  rupture  of  pial  veins.    In  the  case  of  the 
thinner  transparent  films  and  membranes,  it  is  pos- 
sible that  they  arise  by  deposition,  on  the  degene- 
rated surfaces  ready  for  their  reception,  of  abnormal 
constituents  of  the  cerebro-spinal  fluid,  which  may 
be  due  to  neuronic  degeneration  or  to  simple  trans- 
udation from  the  altered  vessels  under  the  abnormal 
intra-cranial  conditions  which  exist.   The  occasional 
cases  where  no  subdural  deposit  exists,  but  in  which 
the  subdural  fluid  is  blood-stained,  and  the  nume- 
rous instances  in  which  old  or  recent  haemorrhages 
into  the  pia-arachnoid  exist  alone,  or  in  conjunction 
with  the  subdural  deposit,  are  probably  either  con- 
ditions prior  to  the  development  of  a  deposit,  or 
may  be  of  a  similar  nature  and  have  a  similar  origin. 
Under  certain  circumstances  similar  deposits  may 
occur  as  a  result  of  accidental  haemorrhages  in  the 
sane.    The  conditions  are,  however,  different,  for  if 
the  effusion  be  small,  the  dura  and  pia-arachnoid 
being  normal,  the  blood  will  mix  with  the  cerebro- 
spinal fluid  and  be  flushed  out  by  it ;  or  if  it  exist 
within  the  pia-arachnoid  it  may  form  haamatoidin  in 
this  position  without  affecting  the  dura.     If,  how- 
ever, the  effusion  be  large,  it  will  cause  symptoms 
of  intra-cranial  pressure,    owing   to   the  relative 
absence  of  cerebro-spinal  fluid  from  the  healthy 
cranium,  and  will  probably  either  kill  the  patient 
or  be  removed  by  operation.     In  dementia,  on  the 
other  hand,  extra-cerebral  effusion  of  blood  is  prone 
to  occur;  the  dura  is  in  a  degenerate  condition  which 
offers  a  surface  for  the  deposition  of  the  blood  ;  and, 
lastly,  the  excess  of  cerebro-spinal  fluid  which  is 
present  allows  space,  without  increase  of  intra- 
cranial pressure,  for  even  enormous  effusions  of 
blood.    It  is  hence  probable  that  the  chief  causes  of 
subdural  deposit  are  the  degenerative  conditions 
which  develop  inside  the  skull-cap  during  the  pro- 
gress of  dementia,  together  with  certain  factors 
which  produce  a  more  or  less  marked  condition  of 
venous  stasis,  namely,  epileptiform  seizures  and 
thrombosis  of  important  venous  channels.    This  is 
prone  to  occur  owing  to  the  anatomical  arrange- 
ment of  the  veins  entering  the  superior  longitudinal 
sinus. 

It  is  not  improbable  that  slight  injuries,  &c.,  may 
give  rise  to  a  subdural  deposit  in  many  cases,  espe- 
cially as  so  many  of  the  subjects  are  restless,  feeble, 
and  liable  to  fall  and  bruise  themselves.  The 
writer  has  recently  seen  a  case  of  general  paralysis  in 
which,  some  weeks  before  death,  the  patient,  from 
a  fall,  developed  extremely  marked  bruising  of  the 


forehead,  eyes,  and  right  temple.  At  the  autopsy,, 
a  reddish-brown  membrane  was  found  in  the  right 
middle  fossa  and  in  both  anterior  fossae  of  the  skull. 
In  another  general  paralytic,  who  died  of  extensive 
intra-cranial  liKmorrhage,  affecting  the  right  anterior 
quadrant  and  the  left  posterior  quadrant  of  the  en- 
cephalon,  marked  and  recent  bruising  of  the  right 
eye  and  the  right  temple  as  far  back  as  the  right 
parietal  eminence  existed.  In  a  third  patient, 
suffering  with  epilepsy,  who  died  of  erysipelas 
aft'ecting  the  right  eye,  the  right  temple  and  the 
neighbouring  parts,  a  recent  subdural  deposit  of 
blood  existed  in  the  region  corresponding  to  the 
external  lesion. 

The  thinner  membranes  usually  occur  in  very 
old  persons,  or  in  association  with  such  exhausting 
diseases  as  phthisis  and  asylum  dysentery. 

In  patients  not  insane,  subdural  hemorrhage  may 
result  from  injuries  during  birth,  or  it  may  develop' 
in  young  children  from  simple  strain,  as  in  whooping- 
cough,  &c.,  or  later  in  life  from  blows  or  falls.  It 
has  also  been  described  as  occurring  in  the  old  and 
feeble,  especially  when  these  patients  are  suffering 
from  exhausting  diseases. 

Symptoms. — But  little  can  be  said  concerning 
the  symptomatology  of  subdural  deposit  owing  to- 
the  rarity  with  which  it  is  diagnosed  ante  mortem. 
The  symptoms  occurring  in  a  typical  case  of  the 
disease  are  described  on  the  plate  facing  p.  576.  For 
the  symptoms  of  subdural  haemorrhage  in  the  sane, 
the  reader  is  referred  to  the  article  Meninges,  Cere- 
bral, Heemorrhage  into. 

Diagnosis. — In  cases  of  general  paralysis  the 
seizures  and  the  general  mental  condition  of  the 
patient,  as  a  rule,  completely  obscure  the  symptoms 
due  to  subdural  hremorrhage.  In  the  fairly  nume- 
rous cases  where  rupture  of  a  pial  vein  follows 
intense  venous  engorgement,  due  to  thrombosis  of 
the  superior  longitudinal  sinus,  the  great  anastomotic 
vein,  or  other  important  venous  channels,  the  gene- 
ral symptoms  due  to  the  thrombosis  would,  as  a 
rule,  obscure  those  due  to  the  haemorrhage.  In  the 
less  severe  cases,  and  also  in  those  patients  who 
suft'er  from  the  epileptiform  seizures  which  frequently 
occur  with  degeneration  of  the  cortical  arteries, 
or  result  from  old-standing  or  slowly  progressive 
lesions  of  the  cortex,  the  occurrence  of  subdural 
deposit  will  not  even  be  suspected. 

Prognosis. —  Relatively  few  patients  die  directly 
from  subdural  htemorrhage.  In  the  majority  of 
cases,  death  ensues  from  the  primary  disease  or 
from  some  intercurrent  complication. 

Treatment. — That  of  ordinary  apoplexy.  See 
also  the  following  article. 

J.  S.  Bolton. 

6.  Haemoprhage  into  Cerebral  Meninges. 

Synon.  :  Fr.  Apoplexie  Meningce  ;  Hcmorrhagie 
Aleningce  ;  Ger.  Hirnhautblutiingcn. 

Definition. — Effusion  of  blood  in  one  or  other 
of  the  following  situations  :  (i)  Between  the  bone 
and  the  dura  mater  ;  (2)  between  the  dura  mater 
and  the  arachnoid  (into  the  so-called  '  arachnoid 
sac  ')  ;  or  (3)  beneath  the  arachnoid  and  into  the 
meshes  of  the  pia  mater. 

/Etiology. — The  first  of  these  varieties  of 
meningeal  hemorrhage  has  an  almost  exclusively 
traumatic  origin  ;  being  a  result  of  falls  or  blows 
which  occasion  the  rupture  of  one  of  the  meningeal 
arteries  lying  between  the  bone  and  the  dura  mater. 
Caries  of  the  bone  may  in  very  rare  cases  lead  to 
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such  a  hremorrhage  by  causing  erosion  of  one  of  the 
meningeal  arteries. 

The  other  two  varieties  are  not  so  distinctly 
separated  from  one  another,  since  a  haemorrhage 
occurring  in  the  pia  mater,  if  large,  is  very  apt  to 
break  through  the  arachnoid,  and  thus  lead  to 
effusion  of  blood  into  the  '  arachnoid  sac  ; '  and 
this  whether  the  primary  effusion  has  been  the 
result  of  a  traumatic  injury,  or  is  a  sequela  of  some 
general  or  local  disease.  Effusion  into  the  arachnoid 
may  also  occur  as  a  result  of  rupture  of  some  vessel 
on  the  inner  surface  of  the  dura  mater  ;  this  being 
probably  a  rare  consequence  of  injury.  See  also 
Tachymeningitis  Hemorrhagica,  p.  985. 

Effusions  of  blood  are  occasionally  found  beneath 
the  arachnoid  which  have  not  originated  there,  but 
which  have  come  to  the  surface,  by  laceration  of 
brain-substance,  from  some  intracerebral  hcemor- 
rhage  ;  or  they  may  have  been  caused  by  intraven- 
tricular hremorrhages,  finding  their  way  into  the 
fourth  ventricle,  and  thence  into  the  subarachnoid 
tissue  of  the  pons  and  cerebellum. 

In  very  young  children,  whose  vessels  are  pre- 
sumably healthy,  bleeding  into  the  arachnoid  may 
occur  from  any  unusual  amount  of  strain.  This 
occasionally  takes  place  at  the  time  of  birth, 
especially  during  prolonged  labours.  Indeed,  ac- 
cording to  Cruveilhier,  arachnoid  haemorrhage  is 
the  cause  of  the  death  of  about  one-third  of  those 
infants  who  die  almost  immediately  after  birth ; 
and  is  of  extreme  frequency  in  cases  in  which  the 
labour  has  been  difficult  or  protracted  (Spencer).  A 
little  later  on  in  life,  a  similar  accident  may  occur 
during  paroxysms  of  whooping-cough,  or  during 
other  spasmodic  respiratory  conditions,  in  which 
the  return  of  venous  blood  from  the  head  is  im- 
peded. Later  still,  an  arachnoid  hsemorrhage  not 
infrequently  follows  a  fall  or  blow  upon  the  head,  or 
it  may  result  from  the  rupture  of  an  aneurysm  on 
one  of  the  larger  vessels  about  the  base  of  the  brain 
— especially  the  basilar  or  one  of  the  middle  cere- 
brals. Small  subarachnoid  hemorrhages,  often 
multiple,  are  not  infrequently  produced  by  the  oc- 
currence of  thrombosis  in  the  superior  longitudinal 
sinus.  They  may  also  occur  in  persons  suffering 
from  scurvy  or  leucocythaemia.  Lastly,  they  may 
be  met  with  as  one  out  of  the  many  forms  of  lesion 
occurring  in  patients  suffering  from  general  paralysis 
of  the  insane. 

Meningeal  haemorrhages  are  decidedly  more 
common  in  males  than  in  females — in  the  propor- 
tion of  about  three  to  one.  They  do  not,  however, 
like  cerebral  haemorrhages,  occur  with  progressive  fre- 
quency as  age  advances,  but  are  much  more  uniformly 
distributed  through  the  different  decades  of  life. 

Anatomical  Characters.— When  death  takes 
place  soon  after  blood  has  been  effused  into  the 
arachnoid  as  well  as  in  the  other  situations,  it  is 
found  in  an  easily  recognisable  condition.  This  is 
by  no  means  the  case,  however,  after  the  lapse  of 
many  months  or  even  years  ;  then,  in  the  case  of 
small  haemorrhages,  we  may  meet  with  mere 
yellowish  or  rust-coloured  stains  ;  while  where  they 
have  been  of  larger  size,  we  may  find  decolorised 
cyst-like  bodies,  either  free  or  adherent — or  else 
there  may  be  decolorised  membranous  masses,  ad- 
hering mostly  to  the  parietal  arachnoid.  Where 
the  size  of  the  clot  has  been  large,  the  surface  of 
the  brain  is  more  or  less  pressed  upon,  so  that  some 
atrophy  of  its  substance  follows.  See  also  Pachy- 
meningitis H.f.morrhagica,  p.  985. 


Symptoms.  —  The  symptoms  attendant  upon 
meningeal  haemorrhage  will  necessarily  vary  a  great 
deal  in  severity,  according  to  the  amount  and 
suddenness  of  the  effusion.  These  symptoms  are, 
moreover,  in  the  great  majority  of  the  traumatic 
cases  obscured  by  those  depending  upon  the  mere 
shock  and  concussion  of  the  brain,  which  the 
original  accident  or  blow  occasions. 

Where  subarachnoid  hsemorrhages  occur  in  the 
course  of  thrombosis  of  the  longitudinal  sinus,  no 
distinctive  symptoms  are  as  a  rule  produced  ;  and 
those  of  the  primary  affection  are  themselves  only 
too  variable  and  difficult  of  recognition.  Again, 
where  subarachnoid  haemorrhages  occur  in  the 
course  of  purpura,  leucocythaemia,  or  allied  affec- 
tions, the  amount  of  blood  effused  is  usually  too 
small  to  produce  definite  or  recognisable  symptoms. 
At  most,  the  abrupt  onset  of  pain  in  the  head, 
vertigo,  or  mental  confusion,  may  give  rise  to  a 
suspicion  tliat  such  an  event  has  occurred. 

Where  a  large  haemorrhage  takes  place  beneath 
and  into  the  arachnoid  sac,  over  one  hemisphere, 
or  over  both,  either  as  the  result  of  a  fall  or  blow, 
or  from  the  bursting  of  an  aneurysm  on  one  of  the 
large  arteries  at  the  base  of  the  brain,  a  profound 
coma  is  produced  which  may  prove  rapidly  fatal — 
that  is,  in  the  course  of  a  few  minutes  or  a  few 
hours.  Where  the  amount  of  blood  effused  is  less, 
and  where  it  is  poured  out  more  gradually  at  first, 
there  may  be  premonitory  symptoms,  in  the  form  of 
sudden  headache,  vertigo,  mental  confusion,  vomit- 
ing, or  convulsions,  rapidly  followed  by  unconscious- 
ness. At  first  there  is  generally  complete  relaxation 
of  all  the  limbs  ;  but  later — after  some  hours  or 
days — the  weakness  may  be  distinctly  unilateral, 
that  is,  of  hemiplegic  type,  though  sometimes 
with  very  slight  implication  of  the  face.  There 
may  also  be  twitchings  or  rigidity  of  the  limbs  on 
one  or  both  sides.  On  recovery  of  consciousness 
there  may  be  no  distinct  loss  of  sensibility,  onl)' 
numbness,  in  the  limbs  ;  and  the  paralysis  ma}' 
after  a  time  grow  less  up  to  a  certain  point,  or 
gradually  disappear. 

Diagnosis. — In  many  of  the  slighter  forms  of 
haemorrhage  into  the  cerebral  meninges  diagnosis  is, 
for  the  reasons  specified,  almost  impossible. 

In  the  more  severe  cases  a  sudden  apoplectic 
attack  is  produced,  agreeing  very  closely  with  that 
occasioned  by  some  of  the  most  serious  forms  of 
intracerebral  haemorrhage.  Causal  conditions,  es- 
pecially when  they  have  been  traumatic,  together 
with  the  possible  youth  of  the  patient,  may  in  some 
cases  help  us  to  diagnose  a  large  arachnoid  haemor- 
rhage from  a  copious  bleeding  into  the  lateral 
ventricles,  or  from  a  sudden  haemorrhage  into  the 
middle  of  the  pons  Varolii  ;  though  it  should  be 
borne  in  mind  that  in  the  former  of  these  two 
conditions  the  pupils  are  almost  always  widely 
dilated,  while  in  the  latter  they  are  as  constantly 
contracted  and  insensitive  ;  whereas  they  are  likely, 
so  far  as  the  writer's  observations  have  gone,  to  be 
in  a  more  intermediate  condition  in  arachnoid 
haemorrhage. 

Prognosis.  —  In  the  case  of  arachnoid  hemor- 
rhages, whether  large  or  of  only  moderate  volume, 
should  the  patient  survive  the  first  effects  of  the 
effusion  (and,  it  may  be,  of  the  injury  which  caused 
it),  danger  to  life  is  no  longer  to  be  feared.  The 
only  question  then  is  as  to  the  amount  of  paralysis, 
mental  impairment,  or  of  irritability  with  cephal- 
algia, which  may  remain  ;   or  whether  or  not  a 
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tendency  to  convulsions  may  be  set  up,  as  a  conse- 
quence of  the  original  injury  and  lesion. 

Treatment. — The  treatment  of  a  case  of  menin- 
geal haemorrhage  does  not  differ  from  that  appro- 
priate for  cerebral  haemorrhage.  Perfect  rest  in  the 
jrecumbent  position,  with  the  head  slightly  raised, 
is  essential.  Cold  to  the  head  may  be  conjoined 
with  hot  applications  and  mustard  plasters  to  the 
.lower  extremities.  For  other  indications  and  de- 
tails of  treatment  we  must  be  guided  by  the  varying 
conditions  of  the  patient.  In  some  cases  (especi- 
ally where  the  haemorrhage  has  been  between  the 
dura  mater  and  the  bone)  the  aid  of  the  surgeon 
has  been  sought,  who,  by  trephining  and  giving 
exit  to  much  of  the  extravasated  blood,  has  either 
cured  or  greatly  mitigated  the  condition  of  the 
patient.  During  convalescence,  in  the  more  favour- 
able cases,  we  must  pay  great  attention  to  the  general 
-health,  and  above  all  protect  the  patient  from  over- 
■work  or  excitement  of  any  kind. 

H.  Charlton  Bastian. 

7.  Traumatic  and  Secondary  Spinal 
Meningitis. — Etiology. — In  the  case  of  the 
■cerebral  meninges,  inflammation  as  a  result  of  trau- 
matic injuries  is  more  common  than  as  a  pheno- 
menon secondary  to  disease  of  the  bone  or  of  the 
.scalp.  The  proportional  frequency  of  these  modes 
■of  causation  is,  however,  somewhat  reversed  in  the 
case  of  the  spinal  meninges ;  partly  because  the 
head  is  more  liable  than  the  spine  to  suffer  from 
direct  injuries,  and  partly  because  disease  of  the 
spine  and  of  adjacent  parts  occurs  with  considerable 
frequency  in  such  a  manner  as  to  be  capable  of 
■exciting  a  secondary  inflammation  of  the  spinal 
meninges.  Among  the  various  efficient  traumatic 
influences  may  be  mentioned  fractures  and  disloca- 
tions of  the  vertebrae,  and  stabs  or  other  penetrating 
wounds  implicating  the  contents  of  the  spinal  canal ; 
while  among  the  most  frequent  morbid  conditions, 
in  the  course  of  which  there  may  be  a  secondary 
development  of  spinal  meningitis,  we  must  cite  the 
following  :  Caries  and  tubercular  disease  of  the 
vertebrae;  syphilitic  gummata  ;  deep  sloughing  bed- 
. sores  in  the  sacral  region  ;  cancer  of  the  vertebrae  ; 
and,  more  rarely,  inflammation  of  some  part  of  the 
■thoracic  or  abdominal  parietes  contiguous  to  the 
spinal  column,  and  capable  of  spreading  to  the 
spinal  canal  from  within. 

Anatomical  Characters. — In  all  these  cases 
the  signs  and  products  of  inflammation  may  be 
found  in  one  or  other,  or  in  both,  of  two  situations  ; 
that  is,  either  implicating  the  dura  mater,  princi- 
pally on  its  external  surface,  when  we  have  the 
condition  commonly  known  as  spinal  pachymenin- 
gitis ;  or  affecting  the  surface  of  the  arachnoid  so 
as  to  produce  a  spinal  arachnitis.  Thus  the  same 
kind  of  limitation  in  the  distribution  of  the  inflam- 
mation is  apt  to  occur,  when  it  starts  under  the 
influence  of  such  causes,  as  is  found  to  obtain  in 
regard  to  the  traumatic  or  secondary  inflammations 
■of  the  cerebral  meninges.  Perhaps  there  is  in  the 
case  of  inflammation  of  the  spinal  membranes, 
however,  a  rather  more  distinct  tendency  for  such 
inflammations  to  spread,  so  as  to  involve  the  sub- 
jacent pia  mater,  than  is  the  case  in  the  parallel  in- 
flammations of  the  cerebral  meninges. 

In  spinal  pachymeningitis  the  dura  mater  itself 
is  thickened  and  more  vascular  than  natural,  this 
being  seen  more  especially  on  its  outer  surface  ;  and 
■both  it  and  the  surrounding  connective  tissue  are 


covered  or  infiltrated  either  with  yellowish  lymph- 
like matter,  or  with  actual  pus.  The  internal  sur- 
face of  the  dura  mater  may  also  be  more  or  less 
covered  with  inflammatory  products.  The  nerve- 
roots  passing  through  the  membrane  are  likewise 
generally  affected  by  the  inflammatory  process,  and 
they  may  show  signs  of  compression  or  even  of 
atrophy.  Such  inflammation  may  be  either  limited 
to  the  region  of  two  or  three  vertebrae,  or  it  may 
affect  more  or  less  the  whole  length  of  the  spinal 
membranes. 

A  more  chronic  form  of  spinal  pachymeningitis 
has  been  observed  by  Charcot  and  others,  affecting 
principally  the  inner  layers  of  the  dura  mater  in  the 
cervical  region.  In  this  condition,  which  is  de- 
scribed by  the  author  above  named  as  pachymSnin- 
gite  cervicale  hypertrophique,  there  seems  to  be  a 
considerable  hyperplasia  of  tissue-elements  in  the 
inner  layers  of  the  dura  mater,  which  is  apt  to  de- 
velop into  an  overgrowth  of  almost  cicatricial  hard- 
ness, often  made  up  of  concentric  lamina;.  These 
are  frequently  adherent  to  the  arachnoid  and  to 
the  pia  mater,  which  also  become  more  or  less 
thickened.  In  these  latter  cases,  especially,  not 
only  are  the  spinal  nerve-roots  greatly  damaged, 
but  the  spinal  cord  is  itself  more  or  less  compressed 
and  softened,  so  that  distinct  paralytic  symptoms, 
with  muscular  rigidities  or  atrophy,  are  apt  to  be 
produced. 

Where  spinal  arachnitis  is  superadded,  or  when 
it  exists  alone,  we  find  that  pus  or  lymph  is 
situated  on  the  outer  surface  of  the  visceral  arach- 
noid, and  also  to  a  less  extent  on  that  lining  the 
dura  mater.  The  combination  of  the  two  conditions 
is  rather  more  frequent  than  the  existence  of  arach- 
nitis alone.  It  is  important  to  remember  that  all 
these  forms  of  inflammation  are  very  rarely,  if  ever, 
primary  and  idiopathic  (with  the  exception  of  the 
more  chronic  variety  described  by  Charcot),  but 
that  they  occur  as  consequences  of  injury,  or  of 
certain  forms  of  disease  adjacent  to  the  spinal  canal. 

Symptoms,  Prognosis,  and  Treatment. — As 
the  nerve-roots  are  affected  in  these  forms  of  in- 
flammation, as  well  as  in  the  idiopathic  meningitis 
which  implicates  the  pia  mater  (spinal  leptomenin- 
gitis), and  as  the  symptoms  of  both  sets  of  affec- 
tions are  in  great  part  dependent  upon  this,  and  are 
therefore  in  many  respects  similar  (and  by  no  means 
always  capable  of  being  accurately  discriminated 
from  one  another),  it  would  serve  no  useful  purpose 
to  dwell  upon  the  symptomatology  and  treatment 
of  spinal  pachymeningitis  and  arachnitis  alone. 
The  reader  is,  therefore,  referred  to  the  correspond- 
ing sections  in  the  next  article. 

H.  Charlton  Bastian. 

8.  Idiopatliic  and  Tubercular i  Spinal 
Meningitis. — Synon.  :  Simple  and  Tubercular 
Spinal  Leptomeningitis. 

Simple  spinal  meningitis  of  idiopathic  origin, 
and  tubercular  spinal  meningitis,  are  affections  so 
closely  related  to  one  another,  both  in  their  clinical 
and  pathological  aspects,  that  no  advantage  what- 
soever would  be  derived  from  considering  them 
separately.  In  each  case  we  have  to  do  with  an 
inflammation  involving  the  spinal  pia  mater,  so  that 
the  products  of  inflammation  are  situated  beneath 
the  arachnoid  membrane.  In  order  to  distinguish 
these  from  other  forms  of  meningitis,  such  as  pachy- 
meningitis and  arachnitis,  it  is  desirable  that  we 
should  use  some  special  term,  such  as  leptomenin- 
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gitis,  which  is  now  employed  as  a  distinctive  appel- 
lation for  an  inflammation  affecting  the  pia  mater, 
whether  cerebial  or  spinal. 

In  regard  to  the  extent  or  area  of  this  kind  of 
inflammation,  it  must  be  said  that  the  tubercular 
variety  always  involves  the  presence  of  a  similar 
inflammation  at  the  base  of  the  brain,  though  the 
contrary  position  is  not  true — that  is  to  say,  the 
tubercular  inflammation  may  exist  at  the  base  of  the 
brain  alone,  without  involving  the  spinal  meninges. 
Of  the  non-tubercular  forms  of  spinal  leptomenin- 
gitis there  are  two  varieties,  and  of  these  one  form 
always  involves  the  membranes  at  the  base  of  the 
brain  and  the  spinal  meninges  simultaneously  {see 
Meningitis,  Epidemic,  p.  992).  The  other  form 
may  or  may  not  simultaneously  involve  the  mem- 
branes at  the  base  of  the  brain,  so  that  we  have  in 
these  cases  either  a  '  simple  sporadic  cerebro-spinal 
meningitis,'  or  a  '  simple  spinal  meningitis.' 

Whenever  the  inflammation  has  a  '  cerebro- 
spinal '  distribution,  no  confusion  is  involved  by 
retaining  the  use  of  the  simpler  term  '  meningitis,' 
as  it  is  generally  understood  that  forms  of  inflam- 
mation having  such  a  distribution  involve  the  pia 
mater  especially.  But  in  place  of  the  name  '  spinal 
meningitis,'  if  we  mean  to  imply  that  the  inflamma- 
tion affects  the  same  tissue,  it  is  best  to  use  the 
more  special  and  distinctive  term  '  spinal  lepto- 
meningitis.' 

From  what  has  been  said  above,  it  will  be  under- 
stood that  the  symptoms  resulting  from  meningitis 
involving  the  base  of  the  brain  alone,  or  together 
with  serous  effitsion  and  softening  of  the  walls  of 
the  ventricles  (which,  as  we  have  seen,  so  frequently 
co-exists  with  inflammation  of  the  membranes  in 
this  situation),  have  been  principally  studied  in  the 
purely  cerebral  forms  of  tubercular  meningitis.  On 
the  other  hand,  the  symptoms  resulting  from  spinal 
leptomeningitis  are  best  studied  in  the  simple  forms 
of  this  disease.  It  will  also  be  evident  that  the 
simple  and  the  tubercular  forms  of  cerebro-spinal 
meningitis  are  likely  to  agree  to  some  extent  in  their 
symptomatology  with  that  of  the  disease  known  as 
'  epidemic  cerebro-spinal  meningitis.'    See  p.  992. 

yEtiology.  —  Spinal  leptomeningitis  is  inost 
prone  to  occur  in  children  and  in  young  persons  ; 
and  is  more  frequent  in  males  than  in  females. 
Persons  who  are  badly  fed,  and  live  under  very  un- 
favourable sanitary  conditions,  are  more  liable  to  be 
attacked  than  those  who  are  healthy  and  surrounded 
by  opposite  conditions. 

For  the  tubercular  form  the  exciting  causes  are  all 
such  influences  or  conditions,  whatever  they  may  be, 
as  determine  the  outbreak  of  acute  tuberculosis. 
The  affection  of  the  spinal  meninges  may  be  either 
an  extension  of  the  inflammation  originally  existing 
at  the  base  of  the  brain  alone,  or  it  may  be  another 
independent  manifestation  of  the  general  disease  de- 
veloping within  the  spinal  canal  simultaneously  with 
the  cerebral  meningitis.  See  Meninges,  Cere- 
bral, Inflammation  of.  Tubercular. 

For  the  simple  or  non-tubercular  form,  the  ex- 
citing causes  are  various,  but  the  best  established 
of  them  would  seem  to  be  these  :  Exposure  to 
cold,  or  cold  and  wet,  in  various  forms  ;  certain 
acute  diseases,  or  the  period  of  convalescence  there- 
from ;  concussion  of  the  spine,  as  from  falling  down 
stairs,  or  in  other  ways  ;  wounds  affecting  the  spinal 
cord  or  its  membranes,  as  in  stabs  of  various  kinds  ; 
or  fracture  and  dislocation  of  the  vertebrre. 

The  last  modes  of  causation  mentioned  are  simi- 


lar to  those  which  obtain  for  spinal  pachymeningitis 
and  arachnitis ;  for,  although  these  latter  condi- 
tions may  be  excited  alone  under  such  traumatic 
influences,  they  may  also  in  certain  cases,  and 
especially  arachnitis,  be  excited  in  association  with 
a  spinal  leptomeningitis.  Precisely  the  same  kind 
of  thing  has  also  to  be  said  in  regard  to  the  occa- 
sional action  of  other  causes,  such  as  caries  of  the 
vertebrce,  deep,  sloughing  bed-sores  in  cases  of  para- 
plegia, or  other  instances  of  inflammatory  processes 
contiguous  to  the  spinal  canal.  Any  of  these  latter 
conditions  may  also  set  up  a  leptomeningitis,  in 
association  with  one  of  the  other  forms  of  menin- 
geal inflammation. 

A  spinal  leptomeningitis  may  spread  so  as  to 
implicate  the  base  of  the  brain  ;  or  a  cerebral  basal 
leptomeningitis  may  subsequently  implicate  the 
spinal  membranes  ;  or,  lastly,  the  inflammation 
may  appear  in  both  regions  simultaneously,  and 
thus  be  from  the  first  cerebro-spinal  in  seat.  The 
writer  has  of  late  seen  several  cases  of  the  tubercular 
variety  lielonging  apparently  to  this  latter  category  ; 
but  until  the  spinal  canal  has  been  regularly  opened 
for  some  time  in  necropsies  of  persons  dying  from 
this  disease,  we  shall  be  unable  to  say  what  is  the 
exact  numerical  proportion  of  such  cases  as  com- 
pared with  those  which  are  simply  cerebral  in  type. 
The  bulb  may  be  comparatively  free  from  lymph, 
and  yet  an  inflammation  of  the  spinal  meninges 
may  be  well-marked.  There  must,  therefore,  be 
a  routine  opening  of  the  spinal  canal  for  the  de- 
cision of  this  question,  and  not  a  mere  casual  in- 
spection of  its  upper  extremity  through  the  foramen 
magnum. 

Anatomical  Characters. — According  to  the 
stage  of  the  disease  at  which  death  takes  place,  we 
may  meet  with  the  inflammatory  process  in  one  or 
other  of  three  difterent  stages:  (l)  that  of  greatly 
increased  vascularity  of  the  spinal  pia  mater  ;  (2)  one 
in  which,  in  addition  to  the  increased  vascularity, 
gelatinous  serum,  lymph,  or  pus  exists  in  the 
meshes  of  the  pia  mater,  often  more  marked  in 
amount  along  the  posterior  columns.  This  latter  is 
the  condition  commonly  met  with  ;  but  in  rare 
cases,  where  patients  have  survived  an  acute  attack, 
we  may  find  (3)  certain  residuary  chronic  changes 
in  the  form  of  thickenings,  opacities,  and  undue  ad- 
hesions of  the  pia  and  arachnoid  to  the  spinal  cord, 
which  perhaps  may  itself  show  a  more  or  less 
marked  condition  of  peripheral  sclerosis. 

In  the  tubercular  variety  we  frequently  have  to- 
do  with  a  mere  gelatinous  serum,  or  thin  greenish- 
yellow  lymph  (similar  to  that  met  with  at  the  base 
of  the  brain),  rather  than  with  actual  pus,  in  the 
meshes  of  the  pia  mater.  Careful  scrutiny  of  the 
vessels  in  the  anterior  fissure  and  in  other  parts  ma}^ 
also  show  the  characteristic  'granulations,'  in  the 
form  of  opalescent,  whitish,  or  yellowish-white 
specks. 

In  both  forms  of  the  disease  the  nerve-roots  are 
implicated  in  various  ways.  They  are  usually  in- 
volved in  the  inflammatory  process,  and  may  be 
much  pressed  upon  by  lymph  and  other  h3'per- 
plastic  products.  The  nutrition  of  the  cord  itself  is 
probably  profoundly  altered,  owing  to  the  existence 
of  an  inflammatory  process  affecting  the  network  of 
vessels  from  which  its  blood-supply  is  derived  ;  and, 
moreover,  the  organic  continuity  existing  between 
the  pia  mater  and  the  ofi'shoots  of  connective  tissue 
which  extend  into  it  on  all  sides,  around  the  blood- 
vessels that  penetrate  its  substance,  makes  it  easy 
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for  the  inflammatory  process  to  invade  the  substance 
of  the  cord  itself. 

Symptoms. — General  listlessness  and  a  sense  of 
chilliness  have  been  noticed  as  premonitory  sym- 
ptoms in  some  cases  of  spinal  meningitis.  At  other 
times  the  disease  has  been  observed  to  commence 
with  a  more  marked  feeling  of  chilliness,  accom- 
panied or  quickly  followed  by  some  febrile  elevation 
of  temperature,  together  with  a  full,  rapid  pulse. 
Soon  there  supervenes  a  deep-seated  boring  pain  in 
the  back,  varying  in  situation  according  to  the  de- 
gree of  intensity  of  the  inflammatory  process  at 
different  levels.  Pains  may  also  extend  round  the 
body  in  girdle  fashion,  and  likewise  into  the  limbs. 
While  the  pains  in  the  back  are  more  or  less  con- 
tinuous, though  greatly  aggravated  by  all  attempts 
at  movement,  those  felt  in  the  limbs  and  trunk  may 
be  only  experienced  when  attempts  to  move  are 
made.  Movement  excites  the  dorsal  pain  far  more 
than  pressure  upon  the  vertebral  spines,  or  light 
tapping  over  the  same  region. 

Rigidity  of  the  spine,  from  muscular  spasm, 
either  localised  or  general,  and  also  rigidity  of  the 
limbs,  or  even  of  special  muscles,  may  co-exist  with 
the  pains  in  the  back  and  limbs.  There  is  often  an 
exaltation  of  reflex  movements  in  the  early  stages 
of  the  disease,  though  this  condition  is  not  nearly 
so  well  marked  as  it  is  in  tetanus.  '  Kernig's  sign  ' 
may  also  be  present  (p.  820). 

At  the  same  time  marked  hyperaesthesia  of  the 
■skin  exists  over  considerable  regions  of  the  trunk 
and  extremities.  The  patient  cannot  bear  to  be 
touched,  however  lightly  ;  and  still  less  can  he  en- 
dure to  be  moved.  He  is  irritable  or  plaintive  if 
these  proceedings  be  attempted.  Owing  to  the 
varying  nature  and  extent  of  the  spasms,  and  the 
different  degree  of  pain  endured,  the  position  as- 
sumed by  the  patient  is  very  various  in  different 
cases. 

Difficulty  in  defcecation  and  in  micturition  often 
exists,  especially  in  the  early  stages  of  the  disease, 
and  this  is  supposed  to  be  due  to  a  spasmodic  con- 
dition of  the  sphincters.  The  respiration  and  the 
heart's  action  are  principally  interfered  with  in  cases 
■where  the  cervical  meninges  are  gravely  involved. 

The  temperature  seems  to  pursue  a  somewhat 
irregular  course,  but  concerning  this  further  informa- 
tion is  needed.  It  may  be  only  slightly  above  the 
normal  ;  and  may  not  rise  much  beyond  102°,  even 
in  fatal  cases,  till  near  the  end.  Then  it  may  rise 
considerably  in  the  course  of  a  few  hours  ;  while  in 
■other  cases  it  may  at  this  same  period  become  de- 
pressed below  the  normal. 

In  the  later  stages  of  the  disease  some  amount  of 
paresis,  or  actual  paralysis,  may  be  noted  in  one  or 
more  limbs  ;  the  pains  on  movement  and  the  cuta- 
neous hyperaesthesia  become  less,  or  may  indeed  be 
intermixed  with  tracts  in  which  actual  anaesthesia 
exists.  The  bladder  may  at  last  be  paralysed  ;  and 
respiration  may  be  most  gravely  interfered  with,  so 
that  disturbance  of  this  function,  as  well  as  of  the 
heart's  action,  may  be  the  actual  cause  of  death. 

These  symptoms  are,  in  all  probability,  as  Erb 
maintains,  due  in  very  great  part  to  the  inflamma- 
tory and  other  changes  by  which  the  anterior  and 
posterior  nerve-roots  are  implicated.  Others  may 
be  due  to  extensions  of  the  inflammatory  process  to 
the  substance  of  the  spinal  cord,  thus  leaving  a 
somewhat  uncertain  minority  of  symptoms  to  be 
■accounted  for  by  the  mere  implication  of  the  pia 
jnater  itself. 


The  grouping  of  symptoms  is  apt  to  vary  much  in 
different  cases,  according  as  there  is  or  is  not  the 
co-existence  of  a  cerebral  meningitis  ;  or,  in  the  ab- 
sence of  this  complication,  according  as  the  inflam- 
mation is  more  or  less  localised  in  different  regions 
of  the  cord,  or  general  in  its  distribution.  Much 
will  depend  also  upon  the  severity  of  the  process, 
and  upon  the  extent  to  which  the  substance  of  the 
spinal  cord  becomes  involved  in  the  course  of  the 
disease. 

Diagnosis. — Fever  ;  pains  in  the  back  and 
limbs,  greatly  aggravated  by  movement  ;  together 
with  stiffness  of  the  neck,  trunk,  or  limbs,  including 
'  Kernig's  sign  ; '  local  muscular  spasms  ;  hyper- 
esthesia of  the  skin  ;  retention  of  fasces  and  urine  ; 
dyspnoea  ;  with  a  tendency  in  the  later  stages  to  the 
supervention  of  paresis,  or  actual  paralysis  of  limbs 
— these  are  the  symptoms,  the  combination  of  which 
to  a  marked  extent  becomes  almost  typical  of  spinal 
meningitis. 

Its  complication  with  a  basal  cerebral  meningitis 
is,  among  other  signs,  chiefly  indicated  by  the  occur- 
rence of  vomiting,  headache,  retraction  of  head  and 
neck,  slight  delirium  or  stupor,  paralysis  of  ocular 
muscles,  difficulty  in  deglutition,  loss  of  speech,  or 
convulsions.  The  presence  of  many  of  such  sym- 
ptoms may,  from  their  great  importance,  tend  to 
dwarf  or  obscure  those  due  to  the  inflammation  of 
the  spinal  meninges  alone  ;  on  the  other  hand,  if 
they  are  absent  we  may  feel  assured  that  the  inflam- 
mation has  not  also  involved  the  base  of  the  brain. 

The  fact  that  a  meningitis  is  spinal  in  seat,  and 
unaccompanied  by  cerebral  symptoms,  is  of  itself 
exceedingly  good  evidence  to  prove  that  it  is  not 
the  tubercular  form  of  the  affection. 

To  settle  the  question,  which  membranes  of  the 
cord  are  inflamed  in  any  given  case,  we  must  be 
guided  chiefly  by  what  we  can  learn  concerning  the 
causal  conditions  and  the  distribution  of  the  inflam- 
mation, rather  than  by  any  at  present  known 
differences  in  the  grouping  of  symptoms.  Thus  in- 
flammations of  idiopathic  origin,  or  those  which  are 
cerebro-spinal  in  seat,  will  almost  invariably  be 
found  to  be  instances  of  leptomeningitis  ;  while 
those  set  up  as  a  result  of  caries  of  the  vertebras,  or 
as  a  sequence  of  a  sloughing  sacral  bedsore,  are  cer- 
tainly much  more  prone  to  take  the  form  of  pachy- 
meningitis, or  of  this  in  combination  with  arach- 
nitis. 

In  reference  to  the  diagnosis  of  spinal  meningitis 
from  other  affections,  it  may  be  said  that  a  very 
slight  amount  of  attention  to  the  nature  of  the  pains 
and  attendant  conditions  will  suffice  to  avoid  the 
mistake  of  supposing  them  to  be  rheumatic  in  nature. 
Similarly  the  absence  of  trismus  in  the  early  stages, 
and  of  any  extremely  well-marked  exaltation  of 
reflex  excitability,  together  with  the  presence  of 
severe  pains  in  the  back  and  limbs,  will  be  negative 
and  positive  characters  sufficient  for  distinguishing 
spinal  meningitis  from  tetanus. 

Another  disease  with  which  spinal  meningitis  is 
liable  to  be  confounded  is  acute  softening  of  the 
spinal  cord.  But  the  distinction  should  be  easy  in 
the  early  stages  ;  and  the  history  of  the  course  of 
the  affection  will  guide  us  later  on,  when  symptoms 
of  actual  paralysis  may  have  become  developed. 
Still,  in  certain  cases,  a  spinal  meningitis  may  entail 
a  softening  of  the  cord  to  a  marked  extent,  and  then 
the  symptoms  of  the  primary  affection  will  gradually 
be  merged  in  those  of  the  other  which  it  induces. 

A  very  rare  condition,  once  met  with  by  the  pre- 
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-sent  writer,  is,  he  thinks,  ahnost  impossible  to  dis- 
tinguish from  spinal  meningitis — that  is,  where  a 
sarcomatous  or  carcinomatous  new-growth  springs 
up  rapidly  throughout  the  spinal  pia  mater  in  the 
situation  usually  occupied  by  lymph  or  pus,  especially 
when,  as  in  the  instance  referred  to,  the  disease 
seems  to  be  the  direct  sequence  of  a  fall  from  a 
height  or  over  a  flight  of  steps,  and  death  takes 
place  within  a  period  of  two  or  three  months. 

Prognosis. — The  prognosis  of  spinal  meningitis 
depends  a  good  deal  upon  the  nature  of  the  primary 
or  causal  conditions  ;  upon  the  question  whether  the 
disease  shows  a  tendency  to  extend  to  the  cerebral 
meninges  ;  upon  the  severity  with  which  it  impli- 
cates the  cervical  region  of  the  cord  ;  and  also  to 
some  extent  upon  the  age  and  general  state  of  health 
of  the  person  attacked. 

Spinal  meningitis  is  a  disease  which  proves  fatal 
in  the  course  of  a  few  weeks  in  a  very  large  per- 
centage of  cases.  Complete  recovery  is  certainly  a 
rare  exception  ;  but  late  and  partial  recovery — that 
is,  after  the  disease  has  lasted  long,  and  with  the 
remainder  of  some  amount  of  muscular  atrophy  or 
incurable  paralysis — is  a  little  more  frequent.  In 
such  cases  the  disease  after  a  time  lapses  into  a 
chronic  condition,  and  the  patient  very  gradually  re- 
covers, except,  perhaps,  for  such  incurable  sequela; 
as  are  above  mentioned.  But  even  in  these  cases 
tending  towards  recovery,  a  relapse  is  most  easily 
brought  about,  owing  to  the  recommencement  of  the 
disease  in  an  acute  form. 

Where  spinal  meningitis  supervenes  upon  a 
sloughing  bed-sore  existing  in  a  case  of  paraplegia, 
the  end  is  usually  not  far  distant.  The  gravity  of 
any  case  of  spinal  meningitis  is  also  always  greatly 
enhanced  when  the  disease  spreads  to  the  cerebral 
meninges.  And,  so  far  as  the  spinal  meninges 
themselves  are  concerned,  any  great  intensity  of 
the  inflammatory  process  in  the  cervical  region  is 
always  of  the  gravest  import,  because  of  the  liability 
to  secondary  implication  of  the  cord  itself  in  these 
regions,  either  structurally  or  functionally,  and  the 
bringing  about  from  this  cause  of  serious  interference 
with  the  functions  of  respiration  and  circulation.  A 
continuously  rising  temperature  in  such  a  case — to 
105^  and  onwards — is  also  of  fatal  import. 

Treatment. — The  severity  of  spinal  meningitis 
is  apt  to  prompt  to  the  use  of  active  measures  of 
■questionable  utility  ;  among  these  may  be  cited  free 
local  blood-letting,  the  free  application  of  ice  to  the 
spine,  and  active  purgation.  It  is  difficult,  too,  to 
say  on  what  principle  it  is  thought  absolutely  neces- 
sary to  apply  cold  when  we  have  to  do  with  an  in- 
flammation within  the  spinal  canal  or  within  the 
cranium,  while  we  almost  always  apply  heat  ex- 
ternally in  the  case  of  an  inflamed  pleura,  an  inflamed 
peritoneum,  or  even  an  inflamed  area  of  skin. 
Probably  the  application  of  ice  in  such  cases  tends  to 
alleviate  pain,  so  that  where  this  is  great  its  use  may 
bring  much  relief  to  present  suffering,  when  hot 
applications  would  only  aggravate  it.  But  were  it 
not  for  the  fact  that  in  meningeal  inflammation 
(whether  spinal  or  cerebral)  increased  fulness  of 
vessels  around  sensitive  organs  shut  in  by  unyielding 
walls  almost  necessarily  leads  to  aggravation  of  pain, 
the  application  of  heat  would  probably  be  more 
beneficial  than  that  of  cold,  so  far  as  the  possible 
resolution  of  the  inflammatory  condition  itself  is 
concerned. 

The  patient  should  certainly  be  kept  in  a  cool, 
quiet  room,  and  lying  either  on  his  side,  or,  if  pos- 


sible, on  his  face,  on  a  comfortable  bed.  He  should 
be  well  supplied  with  fluid  diet  of  the  most  nourish- 
ing description,  together  with  eggs  and  a  moderate 
amount  of  stimulants,  according  to  the  indications 
presented  Ijy  his  symptoms  and  general  condition. 

Tincture  of  iodine  may  be  painted  along  each  side 
of  the  spine  in  the  aft'ected  region  every  second  or 
third  day.  Pain  should  also  be  eased  by  opium  or 
morphine  ;  in  fact,  an  opiate  treatment  may  be  re- 
sorted to  in  a  large  proportion  of  the  cases.  When 
opium  and  morphine  do  not  agree,  or  are  not  ad- 
missible, Indian  hemp  would  be  worthy  of  trial  as 
a  mere  anodyne  ;  or  we  must  fall  back  upon  bromide 
of  potassium  and  chloral  hydrate,  though  the  latter 
must  be  used  with  great  caution  where  the  heart's 
action  is  slow,  irregular,  and  seriously  interfered 
with.  Belladonna  and  ergot  have  also  been  recom- 
mended, on  somewhat  doubtful  grounds,  as  anti- 
inflammatory remedies  in  spinal  meningitis. 

We  ought,  in  fact,  to  endeavour  to  combat  the 
most  urgent  symptoms  as  much  as  possible,  even 
if  we  cannot,  by  counter-irritants  and  liy  the 
judicious  use  of  drugs,  modify  the  course  of  the  in- 
flammation. Also  by  suitable  feeding  and  judicious 
nursing  we  should  endeavour  to  tide  the  patient 
through  the  disease.  And  if,  happily,  the  activity 
of  the  inflammatory  process  subsides,  the  most  un- 
remitting attention  will  still  be  required  to  protect 
the  patient  against  a  relapse.  Should  his  condition 
otherwise  admit  of  it,  the  absorption  of  inflammatory 
products  would,  in  this  stage,  be  likely  to  be  pro- 
moted by  the  use  of  a  small  dose  of  perchloride  of 
mercury  (such  as  one-sixteenth  of  a  grain  for  an 
adult),  in  combination  with  increasing  doses  of 
iodide  of  potassium.  At  the  same  time,  every  effort 
must  be  made  to  restore  the  patient's  general  health, 
and  to  combat  the  emaciation  which  the  disease 
itself  usually  involves. 

H.  Charlton  Bastian. 

Haemorrhage  into  or  upon  Spinal  Men- 
inges.—  SVNON.  :  Uiciiia/orrhac/iis  ;  Meningeal 
Apoplexy  (Spinal). 

Efi'usions  of  blood  upon,  between,  or  beneath  the 
spinal  meninges  are  altogether  rare  events,  contrast- 
ing notably  in  this  respect  with  the  comparative 
frequency  of  parallel  conditions  on  the  side  of  the 
cerebral  meninges. 

/Etiology.  — Among  the  causes  of  meningeal 
hKmorrhages,  stabs,  blows,  or  falls  will  hold  a  first 
rank.  After  these  causes  we  should  have  to  cite 
impediments  to  the  circulation  of  blood,  occa- 
sioned by  various  respiratory  or  muscular  spasms, 
occurring  either  in  the  course  of  whooping-cough, 
or  during  some  more  than  usually  violent  convulsive 
attack — epileptic,  tetanic,  or  other.  The  lifting  of 
heavy  weights,  or  other  great  voluntary  muscular 
exertions,  may  likewise  at  times  prove  causes  of 
spinal  meningeal  hiemorrhage.  Occasionally,  how- 
ever, it  occurs  independently  of  any  such,  or  of  other 
readily  assignalile  causes. 

Anatomical  Characters. — Fluid  blood  or 
blood-clots  may  exist  in  relation  with  the  spinal 
meninges  in  three  different  situations. 

The  most  frequent  site  of  such  haemorrhage  is 
( I )  outside  the  dura  mater,  between  it  and  the 
vertebral  arches.  Here  large  clots  are  sometimes 
found,  wholly  or  more  frequently  in  part  surround- 
ing the  dura  mater  in  the  region  in  which  the 
hemorrhage  has  occurred.  Where  the  eff'usion  is 
large  the  cord  itself  may  be  distinctly  compressed, 
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but  even  smaller  effusions  may  produce  some  amount 
of  compression  of  nerve-roots.  A  clot  in  this  situa- 
tion, as  in  other  sites,  will  of  course  become  much 
modified  in  appearance  with  age. 

Clots  and  more  or  less  fluid  blood  may  also,  but 
more  rarely,  be  met  with  (2)  inside  the  dura  mater, 
within  the  so-called  arachnoid  sac.  This  occurs 
perhaps  most  frequently  as  a  mere  sequel  of  a 
similar  haemorrhage  taking  place  in  the  cerebral  me- 
ninges, the  blood  simply  gravitating  into  the  spinal 
canal.  Sometimes,  however,  especially  in  cases  of 
spinal  pachymeningitis,  blood  is  actually  effused  in 
this  situation — and  that  where  the  internal  surface 
of  the  dura  mater  is  much  more  vascular  than 
natural.  The  opening  of  a  thoracic  or  abdominal 
aneurysm  may  also  very  rarely  take  place  into  the 
spinal  canal,  and  thus  produce  sudden  and  grave 
compression  of  the  spinal  cord. 

Much  smaller  extravasations  of  blood  are  also 
met  with  (3)  beneath  the  arachnoid  and  within  the 
meshes  of  the  pia  mater,  over  areas  perhaps  small 
in  extent  longitudinally  but  more  or  less  embracing 
the  cord  in  one  or  more  regions.  The  cord  or 
nerve-roots  may,  however,  be  decidedly  compressed 
by  such  hjemorrhages,  even  when  they  are  small  in 
amount,  owing  to  the  space  into  which  the  effusion 
takes  place  being  comparatively  shallow. 

Symptoms. — The  symptoms  of  these  affections 
are  in  a  large  proportion  of  cases  vague  and  ill- 
defined.  They  may  be  much  obscured  by  the 
causal  conditions.  In  other  cases  they  will  vary 
in  distinctness  according  to  the  amount  and  abrupt- 
ness of  the  hemorrhage. 

As  a  rule  the  onset  of  symptoms  is  sudden.  Pain 
in  the  region  of  the  spine,  in  which  the  haemorrhage 
exists,  or  radiating  thence  along  the  nerves  emana- 
ting from  this  region,  may  be  the  first  symptom. 
More  rarely  muscular  twitchings  or  spasms  may 
exist,  either  alone  or  with  pains.  These  symptoms, 
dependent  upon  irritation  and  compression  of 
sensory  and  motor  nerve-roots,  are  at  other  times 
almost  wholly  absent.  There  may  then  be  as 
abiding  symptoms  mere  numbness  or  tingling  in  the 
parts  affected,  together  with  a  sense  of  weight 
and  paresis  in  the  limbs.  Actual  paralysis  is  rare  ; 
and  even  when  it  is  present  the  rectum  and  bladder 
mostly  escape. 

Where  pain  exists  there  is  often  stiffness  of  the 
spine  ;  and  these  in  combination  greatly  interfere 
with  movement.  Febrile  reaction  is  usually  absent 
or  very  slight.  The  severity  of  the  symptoms  may 
abate  after  a  day  or  two,  leaving  only  more  or  less 
paresis.  In  the  case  of  large  haemorrhages,  how- 
ever, with  extensive  compression  of  the  spinal  cord, 
death  may  be  rapid,  occurring  in  the  course  of  some 
hours  or  of  a  day  or  two. 

The  symptoms  will  vary  as  the  effused  blood 
presses  upon  the  cord  in  the  cervical,  the  dorsal,  or 
the  lumbar  region.  Where  the  effusion  is  in  the 
cervical  region  in  a  traumatic  case,  in  which  there 
is  obvious  head-injury  with  a  condition  of  stupor,  it 
is  almost  certain  not  to  be  diagnosed.  The  patient 
is  not  sensible  enough  to  complain  of  pain  ;  and  the 
irregular  respiration  and  small  disordered  pulse, 
with  slight  tremor  or  rigidity  of  one  or  both  upper 
extremities,  may  with  more  probability  be  ascribed 
to  multiple  head-lesions — as  actually  happened  in  a 
case  which  recently  came  under  the  writer's  notice. 

Diagnosis. — It  may  be  impossible  to  diagnose 
haemorrhage  into  the  spinal  meninges  in  cases  where 
it  occurs  as  a  concomitant  of  other  grave  diseases — ■ 


such  as  tetanus,  eclampsia,  or  cerebral  haemorrhage ; 
and  also  in  cases  where  it  merely  complicates  a 
traumatic  injury  of  the  spinal  cord  itself.  In  other 
cases  the  presence  of  certain  causal  conditions, 
together  with  the  abrupt  commencement  of  spinal 
symptoms  in  such  combinations  as  have  been  above 
referred  to,  is  sufficient  to  enable  us  to  diagnose  it 
from  hcemorrhage  into  the  substance  of  the  cord, 
as  well  as  from  meningitis  or  acute  softening 
{see  Spinal  Cord,  Diseases  of).  The  gradual 
onset  of  the  symptoms  arising  from  tumours  of  the 
spinal  cord,  or  of  the  spinal  meninges,  makes  it 
more  easy  to  separate  these  affections  from  meningeal 
hemorrhages. 

Prognosis. — Spinal  meningeal  haemorrhages  are 
aS'  a  class  decidedly  less  grave  than  meningeal 
tumours.  They  are  unlike  the  latter,  moreover, 
inasmuch  as  the  worst  symptoms  attendant  upon 
them  are  produced  at  once,  instead  of  being  only 
very  slowly  evolved  ;  so  that  after  a  short  time, 
unless  the  blood  effused  happen  to  have  produced  a 
certain  amount  of  compression  of  the  spinal  cord, 
the  symptoms  gradually  diminish  in  severity.  Large 
extra-meningeal  hemorrhages  compressing  the 
cervical  region  of  the  cord  are  by  far  the  most 
serious  forms  of  this  affection. 

Treatment. — In  the  treatment  of  spinal  men- 
ingeal hemorrhage  the  patient  must  of  course  be 
kept  perfectly  quiet  and  in  the  recumbent  position. 
Spoon-diet  should  be  administered  for  a  few  days ; 
and  vascular  sedatives,  such  as  aconite,  may  be 
given  with  advantage.  Some  recommend  active 
purgation  and  the  abstraction  of  blood  from  the 
neighbourhood  of  the  spinal  column  by  cupping  or 
leeches.  These  measures,  however,  are  of  ques- 
tionable utility,  and  the  former  especially  might 
easily  do  positive  harm. 

In  certain  cases,  especially  in  the  extra-meningeal 
form  of  the  disease,  a  surgical  operation  for  the 
removal  of  the  compressing  blood-clot  may  be 
advisable. 

H.  Charlton  Bastian. 

MENINGITIS,  Epidemic Cerebpo-Spinal  

Synon.  :  Cerebro-spinal  Fever  ;  the  Black  Sickness 
(popular,  Dublin)  ;  Spotted  Fever  ;  Cerebral 
Typhus. 

Definition. — An  acute  febrile  disease,  charac- 
terised by  sudden  invasion  with  extreme  nervous 
shock,  vomiting,  excessive  pain  referred  to  the  back 
of  the  neck  and  spine,  spasmodic  contraction  of 
muscles,  hyperesthesia,  and  frequently  cutaneous 
eruptions. 

Cerebro-spinal  fever  occurs  both  in  epidemic  and 
sporadic  form.  The  identity  of  the  sporadic  with 
the  epidemic  disease  has  been  firmly  established  by 
the  discovery  of  the  specific  micro-organism  which 
is  common  to  both.  It  seems  also  well-nigh  certain 
from  bacteriological  investigation  that  the  disease  of 
infants  known  as  posterior  basic  meningitis,  which 
is  by  no  means  uncommon  as  a  sporadic  manifesta- 
tion, is  identical  with  the  sporadic  cases  of  cerebro- 
spinal fever. 

Etiology. — yl^'e. — In  its  epidemic  form  cerebro- 
spinal fever  is  most  commonly  met  with  in  children 
beyond  the  age  of  infancy,  and  in  young  adults  ;  it 
seldom  occurs  after  the  age  of  thirty-five  years  and 
is  rare  after  forty.  Sporadic  cases  of  cerebro-spinal 
fever,  considered  apart  from  posterior  basic  menin- 
gitis, are  probably  most  common  in  the  later  half  of 
childhood  and  in  early  adult  life  ;  but  if  posterior 
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basic  meningitis  be  included,  then  sporadic  cerebro- 
spinal fever  is  probably  much  commoner  in  infancy 
than  at  any  other  period  of  life. 

Sex. — Among  adults  the  disease  is  much  more 
frequent  in  males  than  in  females  ;  robust  males 
between  the  ages  of  fifteen  and  thirty  are  its  chief 
victims  ;  but  among  children  it  seems  to  attack  both 
sexes  equally. 

Predisposing  Causes.  —  The  epidemic  form 
seems  specially  to  affect  young  recruits  in  the  army, 
as  was  the  case  in  the  French  epidemics.  In  Dublin 
it  was  specially  severe  among  the  recruits  of  the 
Royal  Irish  Constabulary.  Probably  this  special 
incidence  is  to  some  extent  related  to  the  conditions 
under  which  soldiers  live,  for  the  epidemic  form  of 
the  disease  has  occurred  also  in  prisons,  workhouses, 
and  other  public  institutions,  where  crowding  and 
defective  sanitation  were  probable  factors. 

Cerebro-spinal  fever  is  widely  distributed  in  the 
temperate  zone.  It  prevails  more  in  cold  than  in 
hot  weather,  and  is  far  more  frequent  in  winter  and 
spring  than  at  any  other  time  of  the  year. 

Excessive  fatigue  seems  to  increase  the  liability  to 
the  disease  ;  it  has  arisen  after  a  hard  day's  hunting, 
foot-racing,  long  walks,  dancing,  or  in  children 
exhausted  from  outdoor  play. 

Mode  of  Spread. — In  epidemics  it  occurs  in 
isolated  localities  far  apart  from  one  another  ;  it  does 
not  seem  to  extend  from  a  district  to  adjacent  dis- 
tricts. The  method  of  communication  is  uncertain  ; 
direct  contagion  is  very  rare,  if  indeed  it  occurs. 
The  specific  micro-organism  has  been  found  by 
several  observers  in  the  nasal  secretion,  and  it  is 
possible  that  dried-up  secretion  on  handkerchiefs  or 
dried-up  expectoration  may  serve  in  some  instances 
to  spread  the  disease.  The  occurrence  of  an  epi- 
demic disease  with  purpura  and  meningitis  in  horses, 
during  the  prevalence  of  epidemic  cerebro-spinal 
fever  in  some  places,  suggests  the  possibility  of  in- 
fection from  animals. 

Bacteriolo(3Y. — The  specific  micro-organism  of 
this  disease  is  the  Diplococcus  intracellularis  which 
was  first  described  by  Weichselbaum.  As  its  name 
implies,  it  is  found  chiefly  within  the  cells  of  the 
exudate.  It  stains  easily  with  methylene  blue  or 
any  of  the  ordinary  stains  ;  it  is  decolorised  by 
Gram's  method.  It  is  aerobic,  and  grows  well  on 
glycerin-agar  or  blood-serum.  In  cultures  it  seldom 
lives  more  than  two  or  three  days.  It  has,  however, 
been  observed  by  Jaeger  and  others  that  this  is  not 
invariably  the  case  :  it  occasionally  lives  two  or  three 
weeks  or  even  longer.  Until  recently  this  micro- 
organism was  confused  with  the  pneumococcus,  from 
which  it  should  be  carefully  distinguished.  As  in 
other  forms  of  meningitis  a  mixed  infection  occa- 
sionally occurs,  thus  the  pneumococcus,  staphylo- 
coccus, or  streptococcus  has  been  found  in  some  cases 
with  the  specific  micro-organism  (Councilman, 
Mallory,  and  Wright).  The  Diplococcus  intracellu- 
laris has  been  found  not  only  in  the  meningeal 
exudation  and  cerebro-spinal  fluid,  but  also  in  the 
blood  during  life  (Osier),  in  the  pus  which  occa- 
sionally forms  in  the  joints,  and  in  the  nasal  discharge 
which  is  frequent  at  the  onset  of  the  disease.  This 
last  discovery  suggests  that  the  nose  may  be  the 
channel  of  infection  in  some  cases. 

Symptoms. — The  onset  is  almost  invariably 
acute.  In  the  most  severe  cases  the  patient  when 
apparently  in  vigorous  health  is  suddenly  attacked 
by  faintncss,  vomiting,  and  intense  pain  referred 
especially  to  the  back  of  the  head  and  neck ;  the 


extremities  become  cold  ;  the  patient  becomes  in- 
sensible and  convulsed  ;  the  limbs  are  rigid. 
Maniacal  delirium  may  be  a  marked  feature  at  the 
onset,  and  in  a  later  stage  the  patient  may  fall  into 
a  dull  apathetic  condition. 

In  many  cases  some  coryza  with  nasal  discharge  is 
present  at  the  onset,  and  there  is  frequently  alsO' 
slight  conjunctivitis  at  this  stage. 

Pain  in  the  head,  back  of  neck,  and  along  the 
spine,  is  generally  severe  ;  the  head  is  drawn  back 
so  as  to  be  almost  at  a  right  angle  with  the  spine  ; 
the  whole  back  is  sometimes  arched  as  in  tetanus  ; 
the  muscles  become  rigid,  and  the  skin  extremely 
sensitive  ;  neuralgic  pains  are  also  complained  of  in 
all  parts  of  the  body. 

Paralysis  of  one  or  more  limbs  is  sometimes 
present,  usually  of  hemiplegic  distribution,  and  most 
frequently  attacking  the  arm.  Paralysis  of  cranial 
nerves  is  less  frequent  than  in  tubercular  menin- 
gitis ;  the  ocular  muscles  are  most  often  affected,  so 
that  strabismus  is  present. 

The  tendon-jerks  are  very  variable,  being  some- 
times increased,  sometimes  diminished. 

Cutaneous  eruptions  appear  in  many  cases  within 
the  first  twenty-four  hours.  Herpes  is  perhaps  the 
most  common,  and  is  sometimes  very  extensive  ;  it 
occurs  especially  on  the  face,  neck,  and  shoulders. 
Herpetic  eruptions  are  met  with  as  frequently  in 
mild  as  in  severe  cases.  A  purpuric  rash  is  present 
in  some  cases,  especially  in  the  more  severe,  and 
has  been  a  marked  feature  in  some  epidemics.  It 
usually  appears  first  on  the  legs,  anil  may  be  con- 
fined to  the  lower  extremities.  The  spots  are 
usually  black,  raised,  about  a  line  in  breadth,  and 
feel  like  a  small  shot  under  the  skin.  Sometimes 
these  raised  spots  are  surrounded  by  a  dark  purplish 
areola  ;  in  other  cases  large  purpuric  patches  many 
inches  in  extent  form  on  various  parts,  and  may 
even  coalesce  and  cover  the  entire  body.  Erythe- 
matous rashes  are  seen  in  some  cases,  and  pemphigoid 
bulte  sometimes  appear  in  the  advanced  stages  of 
the  disease. 

Vomiting  may  be  more  or  less  persistent  through- 
out the  illness  ;  the  bowels  are  usually  costive.  Ex- 
amination of  the  optic  discs  usually  reveals  nothing 
abnormal  beyond  slight  congestion  ;  optic  neuritis  is 
uncommon  :  amaurosis  without  obvious  cause,  a 
common  symptom  in  the  posterior  basic  meningitis 
of  infants,  would  seem  to  be  rare  in  the  cerebro- 
spinal fever  of  older  children  and  adults.  The 
pulse  commonly  shows  increased  frequency,  but 
only  occasionally  is  irregular.  The  blood  shows 
some  leucocytosis.  The  temperature  in  cases  where 
there  is  much  initial  prostration  may  remain  low  ; 
the  respiration  then  becomes  of  a  sighing  character, 
the  pulse  rapid  with  a  peculiar  jerky  beat,  giving  a 
sharp  upstroke  to  a  sphygmographic  tracing,  and 
after  a  day  or  two,  or  it  may  be  only  a  few  hours, 
the  patient  dies  in  a  state  of  collapse.  More  often 
the  temperature  rises  and  there  may  be  continuous 
pyrexia,  so  that  the  chart  resembles  that  of  typhoid 
fever  for  two  or  three  weeks  ;  in  other  cases  the 
temperature  is  of  a  remittent  or  intermittent  type. 

Complications  and  Sequels.  —  After  the 
acute  stage  is  past,  a  persistence  of  symptoms, 
especially  of  vomiting  and  headache,  may  be  due 
to  the  occurrence  of  hydrocephalus,  which  may  also 
produce  coma  and  convulsions  and  eventually  prove 
fatal. 

Ocular  complications  are  frequent  :  the  eye  may 
be  attacked  by  a  low  form  of  inflammation  terminating 
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in  a  purulent  infiltration  of  the  whole  or  part  of  the 
organ  :  the  cornea  is  more  frequently  involved  than 
any  other  portion;  this  sometimes  gives  way  and  the 
whole  contents  of  the  globe  escape,  causing  hopeless 
loss  of  the  eye.  The  sight  is  often  permanently  im- 
paired by  iritis  or  opacity  of  the  cornea.  In  many 
cases,  however,  the  inflammation  completely  sub- 
sides. It  is  remarkable  that  it  is  the  right  eye  which 
is  usually  attacked,  that  both  eyes  are  seldom 
affected,  and  rarely  the  left  eye  alone. 

Deafness  is  not  very  common,  but  has  been  met 
with  in  several  cases,  and  is  sometimes  permanent. 
-Acute  inflammation  of  the  larger  joints — sometimes 
an  actual  arthritis,  sometimes  a  peri-arthritis — is  a 
frequent  complication  in  some  epidemics,  and  has 
been  observed  also  in  the  sporadic  cases  ;  this  may 
lead  to  suppuration  in  the  affected  joint. 

Haemorrhages  are  frequent  in  the  more  malignant 
forms,  and  are  almost  always  present  in  cases 
where  the  purpuric  blotches  are  of  large  extent : 
these  hsemorrhages  have  occurred  from  the  nose, 
uterus,  bowels,  kidneys,  and  ears,  in  about  the 
foregoing  order  of  frequency.  Gangrene  is  occa- 
sionally met  with,  and  the  cases  in  which  it  occurs 
are  usually  fatal,  but  toes  have  been  lost,  and  yet  the 
patient  has  recovered  ;  the  purpuric  patches  have  also 
sloughed  without  serious  danger  to  the  patient's  life. 

Prognosis.  — The  prognosis  of  cerebro-spinal  fever 
depends  much  upon  the  form  the  affection  assumes, 
and  for  convenience  it  may  be  divided  into  the 
following  groups:  (l)  Cases  of  a  very  mild  form, 
terminating  in  recovery  ;  the  duration  being  usually 
from  one  to  three  weeks.  (2)  Cases  of  a  very  severe 
form,  setting  in  suddenly,  with  violent  and  well- 
marked  symptoms,  purpuric  spots  and  blotches,  a 
tendency  to  hjemorrhages,  deep  collapse  and  coma  ; 
usually  terminating  fatally  in  from  a  few  hours  to 
three  days.  (3)  Cases  of  medium  severity  where  all 
the  nervous  symptoms  set  in  with  less  suddenness 
than  in  the  cases  just  mentioned,  with  no  purpuric 
blotches  usually,  ar>d  no  haemorrhages.  These  usu- 
ally yield  to  treatment,  and  terminate  in  recovery 
in  from  two  to  six  weeks.  {4)  Cases  which  set  in 
either  in  a  mild  or  in  a  severe  form,  but  in  which 
on  the  subsidence  of  the  fever  the  strength  does  not 
return,  convalescence  is  retarded  or  arrested  alto- 
gether, and  the  patient  falls  into  a  general  atrophic 
condition  and  usually  dies  in  from  three  to  six 
months,  of  marasmus. 

By  deciding  to  which  of  the  above  groups  the 
case  belongs,  the  prognosis  will  be  to  a  great  extent 
determined.  The  chief  indication  of  danger  is  the 
early  appearance  of  purpuric  and  hemorrhagic  con- 
ditions ;  the  supervention  of  hydrocephalus  also 
makes  the  prognosis  very  grave. 

The  mortality  in  cerebro-spinal  fever  is  very 
high,  probably  about  60  per  cent.  There  are  not 
at  present  sufficient  data  to  determine  whether  there 
is  any  marked  difference  in  this  respect  between 
the  sporadic  and  the  epidemic  cases.  The  mortality 
has  varied  considerably  in  different  epidemics  :  in 
some  of  those  which  occurred  in  America,  it  is 
placed  as  high  as  75  per  cent.  ;  among  the  Irish 
Constabulary  it  reached  80  per  cent.  The  mor- 
tality is  highest  at  the  beginning  of  epidemics. 

Diagnosis.  — Cerebro-spinal  fever  is  liable  to  be 
confounded  with  typhus  fever  on  account  of  the 
petechial  rash,  but  is  distinguished  from  it  by  the 
eruption  appearing  suddenly  without  any  previous 
mottling  of  the  skin.  The  nervous  symptoms  also 
distinguish  it  from  typhus,  although  in  a  case  of 


typhus  complicated  with  meningitis  the  diagnosis 
may  be  impossible.  It  is  distinguished  from  pur- 
pura hdvnorrhagica  by  the  intensity  of  the  fever, 
and  the  localised  nervous  symptoms.  The  malignant 
cases  are  more  likely  to  be  mistaken  for  malignant 
scarlatina  than  for  any  other  disease,  and  must  be 
distinguished  therefrom  by  the  rash,  sore-throat,  and 
nervous  affections  ;  yet  in  some  cases  the  two  dis- 
eases have  been  indistinguishable  from  each  other, 
especially  where  death  occurred  within  twenty-four 
hours,  and  both  were  epidemic  at  the  time.  In 
other  cases  malignant  small-pox  has  been  mistaken 
for  this  disease. 

Lobar  pneumonia  with  cerebral  symptoms,  and 
influenza  with  headache  and  pain  in  the  back  may 
simulate  cerebro-spinal  fever,  but  in  the  former  the 
presence  of  the  characteristic  signs  in  the  lungs  or 
the  marked  rapidity  of  respiration  may  make  the 
diagnosis  clear,  while  the  latter  lacks  both  the 
rigidity  and  retraction  of  the  head  and  also  the  rashes 
which  characterise  the  meningeal  affection. 

A  sign  which  is  sometimes  of  value  in  the  dia- 
gnosis of  spinal  meningitis,  and  which  has  been  de- 
scribed especially  in  connection  with  the  diagnosis 
of  cerebro-spinal  fever,  is  the  reflex  contraction  of 
the  flexor  muscles  at  the  back  of  the  thigh  which 
occurs  when  an  attempt  is  made  to  extend  the  leg 
on  the  thigh,  with  the  thigh  at  the  same  time 
flexed  as  in  the  sitting  posture.    See  p.  820.- 

From  other  forms  of  meningitis  cerebro-spinal 
fever  is  distinguished  chiefly  by  its  sudden  onset 
and  by  the  rashes  which  frequently  accompany 
it.  Unlike  suppurative  meningitis,  cerebro-spinal 
fever  shows  no  obvious  focus  of  infection  such  as 
a  primary  lobar  pneumonia,  or  an  empyema,  or 
disease  of  the  ear,  and  it  difters  from  tubercular 
meningitis  not  only  in  its  acute  onset  and  the  pre- 
sence of  a  rash,  but  also  in  the  marked  opisthotonos, 
which  is  usually  lacking  in  the  tuberculous  disease. 

The  use  of  lumbar  puncture  for  diagnosis  has  been 
advocated  recently,  and  may  be  advisable  in  some 
cases.  The  naked-eye  appearances  alone  of  the 
fluid  withdrawn  may  be  sufficient  to  determine  the 
presence  of  meningitis,  the  nature  of  which  is  deter- 
mined by  bacteriological  examination  of  the  fluid. 
See  Lumbar  Puncture. 

Morbid  Anatomy. — The  skull  and  dura  mater 
are  often  abnormally  vascular  ;  the  cerebral  sinuses 
are  much  distended  with  blood.  All  the  membranes 
of  the  brain  are  more  or  less  congested  ;  the  arach- 
noid especially  is  vascular  and  opaque  from  inflam- 
matory exudation — this  opacity  varies  from  slight 
milkiness  to  thick  and  dense  deposits. 

The  characteristic  lesion  is  the  whitish-  or 
greenish-yellow  fibrino-purulent  deposit  found  at 
the  base  of  the  brain  ;  in  many  cases,  however,  it 
is  not  limited  to  the  base  but  extends  up  along  the 
sulci  to  the  vertex. 

This  deposit  varies  somewhat  with  the  duration 
of  the  disease  :  in  cases  which  have  lasted  a  week  or 
two,  it  is  abundant,  yellowish  or  greenish  ;  and  the 
origins  of  the  nerves  seem  to  be  buried  in  and  com- 
pressed by  the  exudation.  The  brain-substance 
itself  is  more  vascular  than  normal,  and  there  is 
some  inflammatory  infiltration  of  its  superficial 
layers.  The  ventricles  in  the  more  acute  cases 
contain  turbid  fluid,  in  the  more  prolonged  they 
may  be  much  distended  by  excess  of  clear  cerebro- 
spinal fluid. 

In  the  spinal  cord  the  lesions  are  similar  to  those 
ound  in  the  brain  and  its  membranes. 
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Purulent  infiltration  of  the  eyeball,  and  effusion 
into  the  joints  are  met  with  in  some  cases.  The 
lungs  sometimes  show  extreme  congestion  or  actual 
broncho-pneumonia  ;  the  liver  and  spleen  have  been 
found  congested  and  softened  in  many  cases. 

Tkeafment. — The  treatment  in  the  early  stage 
must  be  directed  to  recovering  the  patient  from  the 
collapse.  This  is  best  done  by  the  application  of 
heat,  the  administration  of  small  quantities  of 
stimulants  or  stimulating  enemata,  and  the  applica- 
tion of  sinapisms  over  the  chest  and  back.  In  the 
next  stage  of  the  disease  attention  must  be  almost 
altogether  directed  to  allaying  the  spinal  irritation 
and  promoting  absorption  of  the  exudation.  The 
extreme  irritation  will  be  best  diminished  by  the 
use  of  belladonna  and  bromide  of  potassium.  Ergot 
has  also  been  found  useful  for  this  purpose. 

The  pain,  which  is  extreme,  will  yield  best  to 
frequent  and  considerable  doses  of  opium  ;  indeed 
many  physicians  have  relied  altogether  on  opium  as 
the  curative  agent.  Chloral  hydrate  has  proved 
beneficial  in  conjunction  with  bromides,  in  allaying 
restlessness  and  procuring  sleep.  For  promoting 
absorption  of  the  exudation,  mercury  and  iodide  of 
potassium  have  been  chiefly  relied  upon.  In  the 
more  sthenic  cases  calomel  may  be  employed  with 
benefit  in  small  and  repeated  doses.  The  disease 
being  usually  of  an  asthenic  type  mercury  will 
seldom  be  well  borne,  and  iodide  of  potassium 
should  be  preferred. 

Leeches  applied  to  the  liack  of  the  neck,  behind 
the  ears,  or  to  the  temples  produce  great  relief  of  the 
excessive  pain  in  the  head  and  upper  part  of  the 
spine.  The  application  of  ice  to  the  head  and 
spine  temporarily  allays  pain,  but  there  is  little 
evidence  of  permanent  benefit  being  derived  there- 
from. In  prolonged  cases  blisters  applied  along 
the  spine  have  seemed  to  do  good. 

Recently  the  withdrawal  of  cerebro-spinal  fluid 
by  lumbar  puncture  has  been  used  as  a  therapeutic 
measure  ;  but  it  seems  more  than  doubtful  whether 
any  permanent  good  is  derived  from  it  :  probably 
the  most  that  can  be  said  in  its  favour  is  that  some 
temporary  improvement,  lasting  a  few  hours,  has 
occasionally  followed  its  use.  Drainage  with  lamin- 
ectomy has  also  been  tried,  and  recovery  after  the 
operation  has  been  recorded.  This  method  of 
treatment  may  be  'justifiable  in  certain  severe  cases 
in  which  the  spinal  symptoms  are  very  marked ' 
(Osier).  Local  complications  must  be  treated  as 
they  arise.  Stimulants  are  required  in  considerable 
quantity  in  a  large  number  of  the  cases  which  pre- 
sent adynamic  symptoms.  T.  VV.  Grimshaw 
G.  F.  Still. 

MENINGOCELE. -,S-,Y  Skui  l,  Diseases  and 
Deformities  of. 

MENINGO-ENCEPHALITIS.^A  name  given 
to  a  pathological  condition  in  which  inflammation  of 
the  pia  mater  implicates  the  subjacent  cortical  sub- 
stance. This  condition  probably  always  exists  to  a 
certain  extent  in  meningitis,  and  reveals  itself  on 
careful  microscopical  examination— although  the  in- 
flammatory changes  may  not  have  advanced  far 
enough  to  produce  an  easily  appreciable  amount  of 
softening. 

MENINGO-MYELITIS  is  a  term  used  to  in- 
dicate a  condition  in  which  inflammation  of  the 
■^pinal  meninges  implicates  the  surface  of  the  spinal 
cord.    See  Meningo-Encephalitis. 


MENOPAUSE  (.utji/e's,  the  menses;  and 
iraCo-j?,  a  cessation). — The  natural  cessation  of  the 
menstrual  flow,  or  '  change  of  life,'  in  the  female. 
See  Change  of  Life. 

MENORRHAGIA  {Mvis,  the  menses;  and 
f)riyvviJ.i,  I  burst  forth).  —  Over-abundant  menstrua- 
tion, whether  due  to  excessive  quantity  or  to  undue 
frequency.    See  Menstruation,  Disorders  of. 

MENSTRUATION,  Disorders  of.— Synon.  : 

Fr.  Troubles  de  la  Me/nlriialion  ;  Ger.  Storimgen 
des  Monalsjiitsses  ;  Stonuigen  der  Menstruation. 

For  the  due  performance  of  menstruation  two 
conditions  are  essential,  namely,  sound  general 
health,  and  normally  developed  organs  of  genera- 
tion. Disorders  of  the  menstrual  process  may  be 
brought  about  by  very  many  conditions.  These 
disorders  are  generally  divided  into  :  I.  Aiiienor- 
rlia'a,  where  the  discharge  is  absent,  or  deficient  in 
quantity.  II.  Dysmenorrluva,  where  the  function 
is  performed  with  difficulty  and  pain.  III.  Menor- 
rhagia^ where  the  discharge  is  profuse. 

I.  Amenorrhoea.— Synon.  :  F.  Ainenorrhee  ; 
Ger.  Atnenorrhoe. 

^Etiology  and  Symptoms. — Amenorrhoea  is 
dependent  either  on  general  states  ;  or  on  local 
pathological  conditions — that  is,  on  lesions  of  the 
uterus  and  ovaries. 

(1)  All  conditions  or  influences  which  tend  to  de- 
teriorate the  blood,  or  which  act  unfavourably  on 
nutrition,  may  be  causes  of  amenorrhcea.  The 
most  common  of  these  is  the  demand  made  on  the 
system  in  the  development  of  the  aptitude  for  con- 
ception, the  growth  and  separation  of  ova,  and  the 
performance  of  the  menstrual  function.  At  this 
time  the  breasts  develop,  the  ovaries  and  uterus  en- 
large, the  pelvis  grows,  and  the  whole  form  becomes 
altered.  Many  women  who  during  childhood 
have  enjoyed  apparently  perfect  health,  as  they 
approach  puberty  become  gradually  or  suddenly 
anaemic  or  chlorotic,  without  any  assignable  cause 
other  than  the  demand  made  on  nutrition  by  the 
process  of  development  through  which  they  at  the 
time  pass.  Nutrition  becomes  impaired,  tastes  per- 
verted, pains  of  a  neuralgic  character  are  felt  in 
various  parts  of  the  body,  the  menstrual  discharge 
does  not  appear,  or  it  may  appear  once  scantily  and 
then  at  irregular  intervals,  or  it  may  disappear 
for  months  or  even  years.  All  the  symptoms  of 
anremia  are  present,  and  the  patient  is  languid  and 
listless,  lacks  energy,  and  is  in  more  or  less  con- 
stant suffering.  The  above  course  of  events  may 
take  place  even  in  cases  where  the  surroundings  are 
favourable  to  healthy  development.  Hygienic  con- 
ditions, however,  play  a  most  important  part  in  the 
proper  development  of  the  female  functions,  and 
when  the  surroundings  are  unfavourable,  evil  is 
sure  to  follow.  Want  of  food  or  improper  food, 
want  of  fresh  air  or  impure  air,  want  of  exercise, 
foul  gases,  malaria,  are  prolific  causes  of  failure  or 
imperfection  in  the  growth  and  development  of  the 
young  girl,  and  are  common  causes  of  amenorrhoea. 
Disease  also  is  by  no  means  an  infrequent  cause  of 
the  condition  under  consideration,  such  as  phthisis, 
Bright's  disease  and  diseases  of  the  liver,  stomach, 
and  nervous  system.  Emotion,  fright,  or  grief, 
change  of  air  and  food  (as  when  girls  go  from  the 
country  to  London),  and  cold,  may  arrest  or  sus- 
pend the  monthly  discharge. 

(2)  Amenorrh(£a  may  be  due  to  local  conditions. 
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These  are  absence  or  disease  of  the  ovaries,  of  the 
uterus,  or  of  both  ;  and  imperfect  development  of 
one  or  both  organs. 

In  cases  where  the  ovaries  are  absent,  the  change 
in  form,  from  girl  to  woman,  which  normally  takes 
place  at  puberty,  does  not  occur.  The  girl  grows 
but  does  not  develop.  A  masculine  appearance 
supervenes,  the  breasts  remain  small,  the  pelvis 
narrow,  the  voice  becomes  manly  and  harsh,  a 
beard  may  grow  on  the  face,  sexual  passion  is 
absent,  and  the  health  remains  good. 

When  the  uterus  alone  is  wanting,  there  may  be 
no  indication  of  the  condition  in  the  state  of  the 
general  health  or  development,  and  local  examina- 
tion is  necessary  in  order  to  detect  the  circumstance. 
In  these  cases  the  vagina  terminates  in  a  cid  dc 
sac,  and  the  uterus  cannot  be  felt  on  examination. 
On  introducing  a  finger  into  the  rectum  and  a 
sound  into  the  bladder,  it  is  found  that  the  two 
organs  are  in  contact,  and  that  there  is  no  uterus 
between  them.  There  are,  however,  as  a  rule, 
one  or  two  small  fibrous  masses  representing  the 
uterus. 

Certain  diseases,  such  as  tuberculosis  and  atrophy, 
involving  the  whole  substance  of  the  ovaries,  and 
also  atroph}'  of  the  womb,  may  cause  amenorrhcea. 

Amcnorrhiva  from  Retention. — In  these  cases  the 
sanguineous  discharge  is  separated,  but  does  not 
appear  externally,  owing  to  atresia  of  the  genital 
canal.  The  closure  may  occur  at  any  point  between 
the  OS  uteri  and  the  vaginal  orifice.  A  membrane 
may  close  the  os  tincEe  ;  the  hymen  may  be  imper- 
forate ;  the  vagina  may  be  absent,  or  its  walls  may 
be  adherent  at  any  part  of  its  course,  or  along  the 
whole  of  it.  The  occlusion  may  be  congenital,  or 
may  arise  from  inflammation  during  childhood  or 
after  severe  labour.  In  these  cases  the  menstrual 
molimina  are  periodically  present,  but  the  cata- 
menia  do  not  appear.  The  molimina  increase  in 
severity  from  month  to  month  ;  the  patient  has  pain 
in  the  back  and  a  sense  of  weight  in  the  pelvis,  and 
becomes  pale  and  sallow  ;  the  abdomen  after  a 
time  begins  to  enlarge,  and  continues  to  increase 
at  monthly  intervals.  On  examination  a  tumour 
having  the  shape  of  the  enlarged  uterus  may  be  felt 
rising  from  the  pelvis.  It  is  smooth,  elastic,  and 
dull  on  percussion.  If  the  condition  be  not  dis- 
covered, the  distension  of  the  uterus  may  go  on  to 
rupture,  or  its  contents  may  pass  along  the  F'allopian 
tubes  into  the  abdomen,  causing  peritonitis  and 
death. 

Diagnosis. — Whenever  a  patient  suffers  from 
amenorrhcea,  pregnancy  should  be  thought  of.  If  this 
state  can  be  excluded,  the  general  condition  should 
be  investigated.  Anaemia  and  its  causes  should  be 
sought  for.  The  chest,  heart,  and  urine  should  be 
examined.  If  there  be  no  general  condition  to 
account  for  the  amenorrhcea,  the  practitioner  should 
see  whether  the  breasts  and  pelvis  are  developed, 
and  examine  the  vulva  and  vagina  for  obstruction, 
if  there  be  any  suspicion  of  such  a  condition. 
Finally,  it  may  be  necessary  to  examine  the  uterus 
and  ovaries. 

Treatment. — The  treatment  of  the  first  form  of 
amenorrhosa  is  the  treatment  of  the  general  state. 
If  there  be  want  of  constitutional  vigour,  change  of 
air,  exercise  in  the  open  air,  mental  occupation,  but 
not  severe,  and  nourishing  diet  should  be  advised. 
The  stomach  and  bowels  should  be  attended  to ; 
and  gentle  aperients  and  salines  given  if  the  tongue 
be  foul ;  then  vegetable  tonics,  iron,  iodides,  or 


other  appropriate  remedies.  No  efforts  should  be 
made  to  act  especially  upon  the  uterus,  and  this  is- 
particularly  binding  when  the  amenorrhcea  is  de- 
pendent on  phthisis,  Bright's  disease,  or  similar- 
conditions. 

The  second  form  is  often  incurable.  In  those 
cases  in  which  the  uterus  and  ovaries  are  absent 
nothing  can  be  done.  If  the  uterus  be  present,  but 
imperfectly  developed,  much  maybe  done  when  the 
cases  are  seen  early,  but  nothing  if  seen  late.  At- 
tempts have  been  made  to  promote  the  growth  and 
development  of  the  uterus  by  local  treatment,  but 
without  success.  For  this  purpose  stem-pessaries,  gal- 
vanic pessaries,  and  irritants  have  been  used,  but  with 
only  injurious  results.  In  these  cases,  whether  they 
be  seen  early  or  late,  local  treatment  is  of  no  use,, 
while  general  treatment,  directed  to  improve  the 
health  and  favour  growth,  may  prove  of  the  greatest 
value.  Plenty  of  good  plain  food,  walking-exercise 
short  of  fatigue,  and  freedom  from  school  and  hard 
mental  work,  are  the  means  which  favour  the  easy 
and  early  transition  from  girlhood  to  womanhood  : 
while  over- work,  sedentary  habits,  deficient  or  bad 
food,  and  bad  air  produce  a  rich  harvest  of  physical; 
suffering  peculiar  to  women. 

In  cases  of  retention  of  the  menses  from  atresia 
of  the  genital  canal,  an  outlet  must  be  made  for  the 
flow.  If  the  hymen  be  imperforate  it  should  be 
divided,  and  the  fluid  allowed  to  run  out.  In  cases 
of  absence  of  the  vagina,  a  canal  has  in  some  in- 
stances been  successfully  made.  This,  however, 
should  only  be  done  in  cases  in  which  the  uterus- 
and  the  ovaries  are  developed.  In  atresia  of  the 
OS  uteri  the  ofl'ending  structure  should  be  divided  by 
the  trocar  or  knife.  These  operations  are  accom- 
panied by  a  considerable  amount  of  danger.  Patients- 
not  infrequently  die  after  them  from  peritonitis  or 
shock.  It  should  not  be  forgotten,  however,  that 
it  is  imperative  to  remove  the  menstrual  fluid  re- 
tained, for  unless  this  be  accomplished  death  is- 
inevitable. 

II.  Dysmenorrhoea.  —  Synon.  :    Fr.  Dys~ 

nienorrhee  ;  Ger.  Dysinenorrhoe. 

In  dysmenorrhoea,  menstruation  is  accompanied 
by  pain — that  is,  pain  referable  to  the  genital 
organs.  This  pain  is  seated  in  the  pelvis,  andi 
radiates  to  the  sacrum,  groins,  and  thighs.  In 
some  women  the  menstrual  function  is  performed 
without  pain  or  discomfort  of  any  kind.  Asa  rule, 
however,  they  suffer  more  or  less  from  dull  aching- 
in  the  pelvis,  backache,  headache,  languor,  and 
lassitude  during  the  catamenial  flow.  When  the 
dull  aching  amounts  to  sharp  pain,  the  function  is 
performed  abnormally,  and  the  woman  is  said  to 
suffer  from  dysmenorrhoea.  This  symptom  is  fre- 
quently met  with,  and  in  association  with  many 
pathological  conditions  of  the  pelvis  ;  diseases  of  the 
uterus,  such  as  fibroids  ;  of  the  tubes,  such  as  con- 
gestion and  inflammation  ;  of  the  ovaries  ;  and  also' 
with  general  diseases,  such  as  anaemia,  gout,  and 
rheumatism. 

/Etiology  and  Symptoms.  —  Dysmenorrhoea. 
has  been  referred  to  five  different  conditions,  upon 
one  or  more  of  which  it  is  supposed  to  depend. 
Hence  five  kinds  of  dysmenorrhoea  have  been  de- 
scribed :  (l)  Mechanical  or  ohslructive  ;  (2)  Con- 
gestive or  inflat)iinatory  ;  (3)  Ovarian  ;  (4)  Mein- 
branoits  ;  and  (5)  Spasmodic  or  neuralgic. 

I.  Mechanical  or  obstructive  dysnienorrha-a. — 
This  form  of  dysmenorrhoea  was  long  thought  to- 
be  the  most  common  ;  indeed,  it  has  been  asserted; 
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that  dysmenorrhoea  cannot  be  said  to  exist  without 
obstruction  to  the  flow  of  blood  from  the  uterus. 
Opinions,  however,  differ  greatly  with  regard  to 
the  seat  of  the  obstruction.  Robert  Barnes  be- 
lieved it  to  be  seated  usually  at  the  os  tineas,  and 
to  be  frequently  accompanied  by  conical  cervix  ; 
Marion  Sims  thought  its  most  frequent  seat  was  the 
OS  internum  uteri  ;  while  Graily  Hewitt  referred 
the  obstruction  to  flexion  of  the  uterus  in  the  great 
majority  of  cases — the  obstruction  being  caused  by 
the  narrowing  of  the  uterine  canal  at  the  point  of 
flexion.  The  outer  orifice  of  the  uterus  may  be 
closed  from  birth,  or  in  consequence  of  inflamma- 
tion occurring  subsequently,  and  thus  cause  obstruc- 
tion to  the  escape  of  the  catamcnial  fluid.  There 
is  no  question  therefore  that  this  condition  is  one 
that  may  give  rise  in  some  way  to  painful  men- 
struation. Such  a  narrowing  of  the  os  externum 
as  to  give  rise  to  dysmenorrhoea  is,  however,  ex- 
tremely rare.  A  narrow,  or  so-called  pin-hole,  os 
generally  admits  the  uterine  sound,  and  women, 
subjects  of  this  condition,  frequently  menstruate 
without  pain.  Indeed,  it  has  been  abundantly 
proved  that  pin-hole  os  plays  no  part  in  the  produc- 
tion of  dysmenorrhcea.  The  same  may  be  said  of 
contraction  of  the  inner  orifice.  This  part  is  rarely 
or  never  met  with  so  small  as  to  prevent  the  passage 
of  the  sound,  and  just  as  rarely  presents  obstruction 
to  the  escape  of  the  fluid.  Wherever  the  sound 
can  be  passed  it  may  be  safely  inferred  that  there 
can  be  no  obstructive  dysmenorrhoea.  That  flexions 
of  the  uterus  can  interfere  with  the  calibre  of  the 
canal  and  obstruct  the  menstrual  flow  is  a  simple 
theory,  and  all  observations  in  the  dead  body  go  to 
show  that  it  is  fallacious,  for  the  few  flexed  uteri 
which  are  found  in  our  museums  present  patent 
canals.  The  only  instances  in  which  the  canal  is 
constricted  by  flexion  are  those  in  which  senile 
atrophy  has  taken  place — that  is,  when  the  walls  of 
the  organ  have  become  thinned  by  age  ;  but  by 
this  time  the  menopause  has  been  passed,  and 
dysmenorrhoea  become  impossible.  So-called  retro- 
flexion of  the  uterus  may,  however,  give  rise  to 
dysmenorrhcea  when  the  body  of  the  organ  sinks 
into  the  pouch  of  Douglas,  and  it,  together  with 
the  broad  ligaments,  becomes  constricted  by  the 
sacro-uterine  ligaments.  Just  as  hernia  of  the 
uterus  may  give  rise  to  congestion  and  dysmenor- 
rhcea, so  such  a  condition  would  prevent  the  return 
of  the  blood  along  the  uterine  veins,  and  lead  to 
swelling  and  congestion  of  the  body  of  the  uterus, 
and  painful  menstruation. 

2.  Congestive  or  hijiaminatory  dysmenorrhcea. — 
This  name  has  been  given  to  those  cases  of  painful 
menstruation  in  which  the  uterus  is  enlarged  and 
heavier  than  natural.  It  is  met  with  in  the  married 
and  in  the  single,  but  it  is  probable  that  it  never 
-occurs  as  a  primary  affection.  Congestion  and 
inflammation  are  frequent  accompaniments  of  dys- 
menorrhcea when  they  are  not  the  cause  of  it. 
They  are  generally  the  result  of  labour  or  abortion, 
or  of  dysmenorrhcea  itself,  of  infection  or  mischie- 
vous meddling,  more  especially  the  use  of  instru- 
ments, such  as  the  uterine  sound.  The  symptoms 
are  a  continuous  dull  aching  pain,  chiefly  in  the 
sacrum  and  thighs,  and  a  sense  of  weight  and 
fulness  in  the  pelvis.  This  form  does  not  deserve 
the  name  of  dysmenorrhoea,  for  the  pain  is  at  its 
worst  at  other  times  than  during  menstruation,  and 
is  frequently  relieved  by  the  appearance  of  the 
•menstrual  flow. 


3.  Ovarian  dysiiienorrluxa.  —  This  does  not  de- 
serve the  name  of  dysmenorrhoea,  for  it  is  not  due 
to  menstruation — that  is,  to  the  discharge  of  the 
sanguineous  fluid  from  the  uterus,  but  to  the  growth 
and  rupture  of  the  Graafian  follicles.  The  Graafian 
follicles  develop  gradually,  and  take  a  long  time  to 
arrive  at  maturity.  It  is  not  a  sudden  process. 
Towards  the  end  of  their  growth,  when  they  are 
about  to  rupture,  the  ovarian  pain  is  experienced. 
They  usually  burst  some  time  before  the  appear- 
ance of  the  menstrual  flow,  but  the  rupture  may 
happen  during  the  flow  or  after  its  cessation.  Pain 
usually  comes  on  before  the  flow — a  few  days  or  a 
week — and  may  cease  with  the  appearance  of  the 
menses,  or  several  days  before  that  event  ;  the 
suffering  may,  however,  come  on  at  any  time  during 
the  flow  or  immediately  after  it  has  ceased,  or  at 
any  time  during  the  interval.  It  is  situated  usually 
in  the  left  ovarian  region,  for  the  left  ovary  is  more 
frequently  affected  than  the  right,  the  pain  extending 
down  to  the  thighs  and  to  the  sacro-iliac  joint  of 
the  same  side.  Not  infrequently  the  corresponding 
kidney  is  tender.  Pain  may  occur  in  the  right  or 
left  side  at  alternate  periods — or  a  period  may  pass 
without  pain.  Vomiting  and  hysterical  manifesta- 
tions are  often  present.  There  is  superficial  and 
deep  tenderness  over  the  painful  part.  Patients 
often  say  that  they  have  a  swelling  in  the  side,  and, 
on  examination,  a  diffused  fulness  is  found  in  the 
ovarian  region,  which  is  tympanitic,  and  evidently 
due  to  local  distension  of  intestine  with  gas. 
Examination  per  vaginaiu  and  />er  rcetnin  will 
often  detect  a  small  body  or  swelling,  tender  and 
movable  at  first — later  on  fixed — on  the  affected 
side  and  a  little  behind  the  uterus.  Pressure  on 
the  swelling  calls  forth  severe  pain  and  a  feeling 
of  sickness.  At  a  later  period  the  uterus  becomes 
less  movable  and  drawn  to  the  aflected  side.  This 
is,  doubtless,  due  to  contraction  of  inflammatory 
products,  and  not  to  distension  of  the  broad  liga- 
ments, for  it  occurs  in  long-standing  cases  only. 
Micturition  is  frequent  and  painful.  The  patho- 
logical lesion  is  inflammation  of  the  uterine  appen- 
dages— the  tubes,  the  ovaries,  and  the  peritoneum, 
the  Graafian  follicles,  the  stroma,  or  the  surface  of 
the  ovaries,  one  or  all  may  be  aflected.  This  con- 
dition is  again  rarely  primary.  In  women  who 
have  had  children  it  is  often  due  to  parturition  and 
abortion.  In  the  unmarried,  it  is  often  the  result 
of  long-standing  dysmenorrhcea,  sometimes  of  acute 
specific  disease,  or  of  inflammatory  mischief  set  up 
by  causes  mentioned  in  the  preceding  paragraph,  or 
exposure  to  cold  during  menstruation.  Gonorrhoea 
is  also  a  cause. 

4.  Membranous  dys/nenorr/ia-a.  —  In  this  form  a 
membranous  sac,  having  the  shape  of  the  body  of 
the  uterus,  is  expelled  with  the  menses.  The  sac 
has  three  orifices  corresponding  to  the  orifices  of  the 
Fallopian  tubes  and  the  inner  orifice  of  the  uterus. 
It  has  an  internal  smooth,  punctated,  and  an  exter- 
nal flocculent  surface.  Occasionally  during  expul- 
sion the  sac  is  turned  inside  out.  It  may  be  passed 
with  every  or  every  other  menstruation,  or  only  occa- 
sionally. Instead  of  being  passed  in  the  form  of  a 
complete  sac,  the  membrane  may  be  broken  up  and 
expelled  as  shreds  of  various  sizes.  Microscopical 
examination  shows  that  the  membrane  possesses  a 
structure  identical  with  the  lining  of  the  body  of  the 
uterus.  It  contains  glands  and  blood-vessels,  and 
is,  in  fact,  the  decidua  menstrualis.  It  has  been 
said  that  this  membrane  is  always  the  result  of 
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conception,  but  ample  evidence  has  been  published 
in  refutation  of  this  statement.  Other  bodies  may  be 
expelled  from  the  uterus  during  menstruation,  such 
as  clots  of  blood,  fibrin,  masses  of  mucus  forming 
casts  of  the  uterine  canal,  casts  of  the  vagina,  and 
products  of  conception.  Several  cases  of  monthly 
abortion  have  been  recorded.  These  substances  can 
be  distinguished  from  the  decidua  menstrualis  by 
microscopical  examination  only,  and  easily,  except 
the  products  of  conception.  These  present  the 
structure  of  the  decidua  ;  but  they  also  present  some 
additional  appearances  which,  if  found,  are  charac- 
teristic, such  as  the  sac — partial  or  complete — 
formed  by  the  decidua  reflexa  and  the  large  cells 
which  are  met  with  in  the  decidua  vera  and  cho- 
rionic villi.  When  cases  of  this  disorder  come 
under  notice  the  uterus  is,  as  a  rule,  enlarged.  This, 
however,  is  not  always  the  case.  The  enlargement 
is  probably  a  condition  secondary  to  the  dysmenor- 
rhoea  or  to  previous  gestation.  There  is  commonly 
tenderness  of  the  pelvic  tissues  around  the  uterus, 
probably  of  the  peritoneum.  Ovaritis  is  frequently 
present.  These  conditions  are  probably  secondary. 
Affections  of  other  mucous  membranes  may  be  pre- 
sent, such  as  bronchial  catarrh.  Membranes  may 
be  passed  from  the  uterus  without  pain  ;  or  pain 
may  be  present,  but  varying  in  degree  from  slight 
discomfort  to  intense  suffering.  The  severest  pains, 
however,  are  not  due  to  obstruction  caused  by  the 
passage  of  the  membranes  blocking  the  os  uteri  and 
causing  retention  of  the  fluid,  but  to  spasm  of  the 
uterus.  The  passage  of  the  membrane  takes  place 
often  on  the  third  day  of  menstruation,  but  it  may 
occur  later.  Frequently  shreds  are  passed  from  the 
first  or  second  day  to  the  end  of  the  flow.  With 
the  expulsion  of  the  membrane  there  is  usually  a 
gush  of  blood,  after  which  the  flow  proceeds  nor- 
mally. The  catamenial  discharge  may  be  normal 
in  amount,  considerably  increased,  or  even  scanty. 

The  pathology  of  this  affection  is  somewhat 
obscure.  Several  views  have  been  held  with  regard 
to  it,  some  of  which  deserve  no  notice.  Inflamma- 
tion, however,  is  so  frequent  an  accompaniment, 
that  the  view  that  inflammation  is  its  cause  is  one 
which  deserves  attention.  Against  this  view  is  the 
fact  that  about  two-thirds  or  three-fourths  of  the 
cases  are  cases  of  primary  dysmenorrhoea,  in  which 
inflammation  could  not  have  been  present  ;  and  it 
is  consequently  inferred  that  the  inflammation, 
which  is  so  often  present,  is  really  a  secondary  de- 
velopment, being  the  result  of  the  dysmenorrhcea  ; 
moreover,  on  no  other  surface  of  the  body  is  inflam- 
mation known  to  give  rise  to  a  periodical  exudation 
of  this  kind,  or  to  change  the  character  of  the 
mucous  surface  in  such  a  manner  as  to  cause  it  to  be 
shed  in  the  way  the  mucous  membrane  of  the  uterus 
is  shed  in  this  disease.  The  cause  is  probably  to  be 
sought  in  malnutrition  of  the  uterus,  which  in  some 
cases  has  existed  ah  initio,  while  in  others  it  has 
succeeded  to  some  disease,  such  as  inflammation  or 
imperfect  involution  of  the  uterus  after  pregnancy. 
It  has  been  met  with  also  in  gouty  and  rheumatic 
subjects,  but  it  is  not  known  if  it  holds  any  rela- 
tion to  these  diseases.  The  pathology  of  the  affec- 
tion appears  to  be  a  failure  of  the  molecular  dis- 
integration of  the  decidua  menstrualis  which  takes 
place  during  normal  menstruation,  and  this  must  be 
due  to  the  presence  in  the  decidua  of  some  tissue 
which  resists  disintegration  more  than  the  healthy 
tissues  of  that  membrane.  The  only  tissue  which 
has  been  found  in  the  uterine  wall  which  would  offer 


such  resistance  to  disintegration  is  fibrous  tissue^ 
It  is  known  that  this  varies  somewhat  in  quantity 
in  the  wall  of  the  uterus,  according  as  it  is  diseased 
or  healthy.  In  cases  of  inflammation  of  the  uterus- 
in  which  imperfect  resolution  has  taken  place,  excess 
of  fibrous  tissue  is  found  in  the  wall.  In  cases  of 
sub-involution  a  similar  excess  is  found,  and  it  would 
be  expected  that  in  cases  of  imperfect  development 
at  puberty  a  similar  excess  would  be  found.  It  is 
known  that  the  organs  in  which  membranous  dys- 
menorrhcea is  met  with  are  imperfectly  developed 
uteri,  uteri  that  have  been  inflamed,  and  uteri  that 
have  been  pregnant  and  in  which  parturition  or  abor- 
tion has  been  followed  by  an  imperfect  return  of 
the  organ  to  its  natural  state  ;  and  it  is  maintained 
that  the  presence  of  an  excess  of  fibrous  tissue  in 
the  wall  of  such  uteri  is  the  cause  of  the  shedding 
of  the  decidua  as  a  membrane.  This  is  the  most 
probable  explanation  of  the  occurrence  of  mem- 
branous dysmenorrhoea. 

5.  Spasmodic  or  neuralgic  dysmenor7-ho:a. — This 
form  of  dysmenorrhoea  includes  the  very  great  ma- 
jority of  severe  cases.  For  a  time  spasm  or  neu- 
ralgia were  regarded  as  an  asylum  for  ignorance, 
and  other  conditions  which  formed  the  basis  of  the 
mechanical  theory  of  uterine  pathology  were  put 
forward  in  their  place.  Further  research,  however, 
has  shown  that  spasm  and  neuralgia  are  by  no  means 
conditions  of  no  importance  in  dysmenorrhcea,  that 
the  foundations  of  the  mechanical  system  were  laid 
in  error,  and  that  dysmenorrhoea  is  but  another 
name  for  vUerine  colic.  It  is  well  known  that  with 
dysmenorrhoea,  flexions  of  the  uterus,  a  narrow  ex- 
ternal orifice,  or  a  narrow  internal  orifice  may  be 
present,  and  it  is  equally  well  established  that  these 
conditions  may  be  removed  and  yet  the  dysmenor- 
rhoea remain.  The  inner  and  outer  orifices  may  be 
incised,  and  the  flexion  straightened,  without  relief. 
The  observations  of  Vedeler  and  Herman  prove  that 
the  percentage  of  virgins  who  suffer  from  dysmenor- 
rhoea is  almost  the  same  whether  the  uterus  be  straight 
or  in  a  state  of  flexion.  In  fact,  dysmenorrhcea  is 
just  as  frequent  in  the  absence  of  flexion  of  the 
uterus  as  when  flexion  is  present ;  and  every  prac- 
titioner who  has  seen  a  considerable  number  of  cases 
of  dysmenorrhoea  has  ample  proof  that  a  narrow 
external  or  internal  os  is  not  a  common  cause  of  it. 

Dysmenorrhoea  may  be  divided  into  two  cate- 
gories— the  primary  and  the  acquired.  Primary 
dysmenorrhoea  is  present  from  the  commencement 
of  menstruation,  or  soon  afterwards.  Acquired 
dysmenorrhoea  comes  on  at  a  later  period  of  hfe, 
after  menstruation  has  been  thoroughly  established, 
often  after  pregnancy,  labour,  abortion,  and  in  con- 
sequence of  chills,  inflammatory  attacks  of  the  pelvic 
organs,  acute  diseases,  anaemia,  and  exhaustion. 
The  primary  variety  forms  the  majority  of  cases,  and 
in  these  no  recognisable  disease  of  the  uterus  is 
present.  It  is  generally  believed  that  the  uterus 
undergoes  regular  contractions  during  menstruation. 
These  cannot  be  observed  in  the  healthy  organ,  but 
they  have  been  witnessed  in  cases  in  which  the 
uterus  was  enlarged  by  fibroid  tumours.  In  health 
these  contractions  are  painless.  When  they  become 
irregular  they  are  painful,  and  give  rise  to  dysmenor- 
rhoea. The  pain  is  situated  in  the  pelvis,  and  is 
referred  to  the  uterus.  It  is  of  varying  intensity  :  it 
may  be  slight  ;  or  it  may  be  extremely  severe — 
agonising.  It  radiates  to  the  groins,  sacrum,  and 
thighs.  It  is  often  said  to  be  all  round  the 
pelvis  or  lower  part  of  the  trunk,  and  is  often  com- 
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pared  with  the  pain  of  labour,  or  that  of  abortion. 
The  pain  may  come  on  a  little  before,  with,  or  a 
little  after  the  appearance  of  the  discharge.  Usually 
it  occurs  during  the  first  twelve  or  twenty-four  hours, 
and  lasts  from  four  or  five  hours  to  twenty-four,  or 
even  to  the  end  of  the  flow.  It  is  paroxysmal. 
There  is  often  tenderness  of  the  skin  of  the  hypo- 
gastrium  and  groins,  vomiting,  hiccough,  headache, 
hysteria  ;  and  even  delirium  may  be  present.  The 
menstrual  flow  may  be  scanty  or  profuse.  In  the 
former  case  it  is  often  followed  by  an  abundant 
yellow  discharge  lasting  for  a  few  days.  There  may 
be  leucorrhoea  throughout  the  inter-menstrual  inter- 
val. Micturition  is  sometimes  frequent  and  painful. 
Patients  who  sufter  in  this  way  may  enjoy  good 
liealth  during  the  inter-menstrual  interval,  but  often 
they  suffer  from  neuralgic  pains  at  other  times  than 
at  the  periods,  and  they  frequently  suffer  from 
severe  headaches  at  the  time  of  their  period. 
^'"Treatment. — Dysmenorrhcea  is  generally  ob- 
stinate under  treatment,  and  its  course  is  very 
protracted.  In  many  cases  much  may  be  done  by 
attention  to  the  general  health,  to  the  state  of  the 
stomach,  liver,  and  bowels.  During  an  attack,  if 
severe,  rest  in  bed  should  be  enjoined,  and  hot 
baths.  As  drugs,  solution  of  acetate  of  ammonium, 
antipyrine,  and  phenacetin  are  useful  ;  sometimes 
opium  and  morphine  are  called  for,  for  the  relief  of 
the  pain.  Alcohol'in  small  doses  is  useless,  and  in 
large  quantities  intoxicates.  During  the  interval 
saline  aperients,  iron,  arsenic,  bismuth,  iodide  of 
potassium,  and  ergot  are  of  service  ;  guaiacum  resin 
alone  or  in  combination  with  sulphur  is  sometimes 
of  use.  If  there  be  a  gouty  or  rheumatic  tendency, 
this  should  be  treated.  As  a  rule,  in  these  cases 
there  is  nothing  to  be  gained  by  local  treatment  of 
so-called  misplacement  and  conical  cervix.  Occa- 
sionally, however,  in  cases  of  severe  retroversion  or 
retroflexion,  where  the  fundus  of  the  uterus  is 
grasped  in  Douglas's  pouch,  a  pessary  may  be  of 
use.  Incision  of  the  external  orifice,  in  so  far  as 
the  writer  knows,  is  of  no  use.  Relief  sometimes 
follows  incision  of  the  internal  orifice.  Whether 
this  relief  is  due  to  the  enlargement  of  the  canal 
caused  by  the  incision,  or  to  the  stretching  of  the 
neck  of  the  womb,  which  is  generally  carried  out 
along  with  it,  either  by  the  introduction  of  a  plug 
of  lint  or  of  a  stem-pessary,  is  still  a  del>ated  ques- 
tion. The  idea  of  incising  the  neck  of  the  womb, 
whether  at  the  external  or  internal  orifice,  is  based 
upon  an  error  in  pathology,  namely,  that  the  pain 
is  due  to  mechanical  oVjstruction  to  the  flow  of  the 
menstrual  discharge  from  the  uterus  ;  and,  as  it  is  a 
dangerous,  and  may  be  even  a  fatal  proceeding,  it 
should  not  be  undertaken.  Dilatation  of  the  cervix, 
however,  is  the  most  efficient  means  we  have  for 
the  relief  of  severe  dysmenorrhcea  when  drugs  and 
other  treatment  fail.  The  object  of  this  procedure 
is  not  to  enlarge  the  canal  for  the  passage  of  the 
menstrual  fluid,  but  to  stretch  the  neck  of  the 
womb  in  order  to  destroy  the  tendency  to  spasm. 
Indeed,  it  is  done  on  precisely  the  same  principle 
as  dilatation  of  the  vaginal  orifice  is  done  for 
vaginismus,  and  of  the  sphincter  ani  in  cases  of 
spasm  of  that  muscle.  The  dilatation  may  be 
effected  by  the  use  of  tents  made  of  Laminaria 
digitata,  tupelo  wood,  or  sponge  ;  the  first  two  are 
preferable  to  the  last.  They  should  be  allowed  to 
remain  in  the  cervix  for  from  six  to  ten  hours,  until 
the  canal  has  been  well  dilated.  Or,  preferably,  the 
dilatation  may  be  carried  out  by  means  of  bougies  ; 


metallic  bougies  are  the  best,  graduated  according 
to  English  measurement.  The  dilatation  may  be 
carried  out  at  one  sitting,  when  the  patient  is 
antesthetised,  and  a  series  of  bougies  from  No.  6  or 
8  to  No.  i6  to  l8  passed;  or  at  several  sittings, 
when  one  or  two  bougies  should  be  passed  every 
second  or  third  day,  until  the  required  size  has  been 
reached.  Hegar's  bougies  are  often  used  for  this 
purpose,  but  the  English  metallic  bougies  are  in 
every  respect  preferable.  Dilators  have  been  used 
for  this  purpose  also,  such  as  Priestley's  or  EUinger's. 
Some  of  these  have  three  blades  and  some  have 
two.  Some  are  opened  by  a  screw  and  some  by 
hand  pressure.  There  are  many  instances  in  which 
these  instruments  have  lacerated  the  cervix  severely, 
and,  their  use  being  accompanied  by  greater  risk 
than  that  of  bougies,  they  should  be  avoided. 
Dilatation  cures  some  cases  and  relieves  others,  but 
in  a  large  number  it  proves  of  no  use  whatever. 

III.  Menorrhagia  and  Metrorrhagia. — 
Synon.  :  Vulg.  P'looding  ;  Fr.  Mcnorrhagic  ;  Me- 
trorrhasfie  ;  Ger.  Mnttcrblitt/iuss. 

Menorrhagia  is  used  to  denote  profuse  menstrua- 
tion ;  metrorrhagia,  hemorrhage  from  the  uterus 
at  any  other  time  than  the  catamenial  epoch.  The 
two  symptoms  are  frequently  met  with.  Menor- 
rhagia often  exists  alone.  When  metrorrhagia  is 
present  during  menstrual  life,  the  catamenia  are,  as 
a  rule,  also  profuse.  These  hemorrhages  may  be 
called  forth  by  many  lesions.  Indeed,  they  may 
accompany  the  majority  of  the  pathological  condi- 
tions to  which  the  pelvic  organs  are  liable.  They 
may  also  arise  from  general  states — as  scurvy,  the 
hemorrhagic  diathesis,  Bright's  disease,  phthisis, 
cirrhosis  of  the  liver,  and  the  acute  specific  diseases. 
The  most  common  cases  are,  however,  associated 
with  distinct  alterations  of  structure  in  the  pelvic 
organs,  as  sub-involution  of  the  uterus,  polypus, 
fibroid  tumour,  cancer,  displacements,  retained  por- 
tions of  placenta,  moles  (fleshy  or  vesicular),  fun- 
gous degeneration  of  the  mucous  membrane  of  the 
uterus,  mucous  polypi,  ulcerations  of  the  cervix, 
hematocele,  inversion  of  the  uterus,  and  congestion 
of  this  organ  due  to  obstruction  to  the  circulation 
through  the  heart  and  lungs  or  liver. 

Profuse  hemorrhages  of  an  irregular  character 
occur  also  in  young  girls  before  the  advent  of 
regular  menstruation.  This  form  of  uterine  hemor- 
rhage is  not  common,  but  it  is  sometimes  of  very 
serious  miport,  and  occasionally  has  proved  fatal. 
More  frequent  is  the  occurrence  of  irregular  bleeding 
from  the  uterus  at  the  menopause.  The  causes  of 
these  climacteric  hemorrhages  are  really  not  known. 
They  have  been  said  to  be  due  to  congestion,  but 
on  insufficient  evidence. 

Treatment.  — The  treatment  of  hemorrhage 
from  the  uterus  resolves  itself  into  the  immediate 
treatment  of  the  attack,  and  the  treatment  of  the 
condition  leading  to  it.  The  treatment  of  the 
attack,  or  the  means  of  arresting  the  bleeding, 
consists  in  great  part  in  securing  absolute  rest. 
The  patient  shoidd  remain  in  bed  in  the  recumbent 
position,  and  avoid  all  exertion — mentaland  physical. 
At  the  same  time,  internal  remedies  which  tend  to 
check  hemorrhage  should  be  given.  Of  these, 
those  most  commonly  used  are  ergot,  hamamelis, 
hydrastis,  gallic  acid,  the  mineral  acids,  and  acetate 
of  lead.  Mineral  acids,  in  combination  with  sul- 
phate of  magnesium  or  sodium,  often  act  well. 
Should  acetate  of  lead  be  administered,  the  patient 
should  be  carefully  watched,  as  some  persons  are 
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very  sensitive  to  the  action  of  the  drug,  and  manifest 
symptoms  of  acute  lead- poisoning  after  the  admini- 
stration of  a  small  quantity.  Should  these  means 
fail,  recourse  should  be  had  to  plugging  the  vagina 
or  uterus.  The  vagina  is  plugged  in  the  following 
manner  :  The  patient  is  placed  on  her  left  side,  a 
speculum  is  introduced,  and  the  vaginal  canal  is 
firmly  packed  with  pledgets  of  iodoform-  or  sal- 
alembroth  wool  or  gauze,  tied  on  a  string  for  con- 
venience of  removal.  This  will  arrest  the  hcemor- 
rhage  for  a  time,  but  it  can  only  prove  a  temporary 
expedient.  The  plug  is  liable  to  become  offensive, 
from  decomposition  of  blood  and  of  the  secretions 
in  the  vagina,  and  should  consequently  be  changed 
in  forty-eight  to  sixty  hours,  or  sooner.  A  more 
efficient  means  of  arresting  haemorrhage  is  plugging 
the  uterus  itself.  This  is  done  by  means  of  tents 
of  sponge  or  laminaria,  and  with  a  twofold  object. 
The  first  object  is  the  immediate  arrest  of  the 
bleeding  ;  but  the  chief  object  usually  is  to  dilate 
the  canal  of  the  uterus,  so  as  to  permit  its  explora- 
tion by  the  finger,  and  the  discovery  of  the  cause 
of  the  bleeding.  This  means  will  not  only  check 
the  bleeding  temporarily,  but  will  in  many  cases 
effect  a  permanent  cure.  Tents  should  be  rendered 
aseptic  by  immersion  for  some  days  in  a  solution  of 
corrosive  sublimate  in  absolute  alcohol  (l  in  l,ooo). 
To  facilitate  the  introduction  of  a  tent,  a  Sims's 
speculum  should  be  used,  apd  the  cervix  of  the 
uterus  should  be  fixed  by  a  sharp  hook.  In  many 
cases,  however,  tents  will  not  be  necessary.  The 
haemorrhage  will  be  controlled  by  the  other  means 
enumerated,  or  the  cause  of  the  haemorrhage  will  be 
made  out  without  the  use  of  tents.  In  all  cases, 
however,  in  which  the  hemorrhage  is  uncontrol- 
lable, or  so  profuse  as  to  threaten  life,  or  in  which 
the  cause  of  the  bleeding  is  obscure,  tents  should 
be  had  recourse  to,  both  to  check  the  flow  and 
complete  the  diagnosis.  When  the  cause  has  been 
discovered,  it  should,  if  possible,  be  removed. 
Rapid  dilatation  of  the  unimpregnated  uterus  by 
means  of  bougies,  so  as  to  allow  exploration  of  the 
cavity  with  the  finger,  is  dangerous  owing  to  the 
laceration  of  the  cervix  caused  by  them.  When, 
however,  a  tent  has  been  previously  used  dilatation 
by  bougies  is  easy  and  with  care  safe. 

But  even  after  the  uterine  canal  has  been  dilated, 
no  definite  cause  may  be  found  for  the  bleeding. 
In  these  cases,  styptics,  or  even  caustics,  may  be 
applied  to  the  inner  surface  of  the  organ.  Those 
chiefly  used  are  a  solution  of  iodine,  a  solution  of 
perchloride  of  iron,  chromic  acid,  carbolic  acid,  and 
fuming  nitric  acid.  These  are  best  applied  through 
a  uterine  speculum  of  platinum  or  vulcanite,  on  a 
probe  of  similar  material.  While  using  these  means, 
it  should  be  borne  in  mind  that  internal  uterine 
medication  is  not  free  from  grave  danger. 

The  rest  of  the  treatment  of  menorrhagia  con- 
sists in  attention  to  the  general  health. 

John  Williams. 

MENSURATION  (mensura,  a  measure).— A 
synonym  for  measurement.  See  Physical  Exami- 
nation. 

MENTAL  DISORDERS.— 5«  Insanity. 

MENTONE,  France,  on  the  extr'eme  East 
of  the  French  Riviera. — A  moderately  warm, 
bracing,  sheltered,  and  dry  winter  climate.  Mean 
temperature  in  winter  52°  F.  ;  rainfall  24  inches. 
■See  Climate,  Treatment  of  Disease  by. 


MERCURY,    Diseases    arising  from.— 

Synon.  :  Fr.  Hydrargyrie ;  Intoxication  mercti- 
rielle  ;  Ger.  Quecksilbervergiftung. 

Though  considerable  discrepancies  of  opinion 
have  existed  as  to  the  poisonous  or  innocent  pro- 
perties of  the  metal  mercury  itself  when  swallowed, 
there  can  be  no  doubt  as  to  the  poisonous  character  of 
its  soluble  and  volatile  compounds,  nor  even  as  to 
the  insidious  nature  of  the  vapours  of  metallic  mer- 
cury. Metallic  mercury  has  occasionally  been  ad- 
ministered in  enormous  quantities  without  producing 
any  decided  physiological  effects ;  while,  in  other 
instances,  salivation  and  other  specific  effects  have 
resulted.  These  differences  are  doubtless  due  to 
the  fact  that,  in  those  cases  where  effects  have  re- 
sulted from  the  administration,  oxidation  and  solu- 
tion of  a  portion  of  the  metal  had  taken  place.  See 
Occupation-Diseases. 

Mercurial  poisoning  may  be  either  (A)  acute,  or 
(B)  chronic  ;  the  former  resulting  from  the  admini- 
stration of  one  or  several  large  doses  at  short  inter- 
vals, the  latter  form  of  mercurialism  arising  from 
the  repeated  exhibition  of  small  doses  of  the  less 
active  preparations  of  the  metal.  There  is  also  a 
peculiar  form  of  mercurialism  which  is  the  effect  of 
the  inhalation  of  the  vapours  either  of  the  metal  or 
of  its  volatile  compounds,  and  is  characterised  by 
paralysis. 

A.  Acute  mercurial  poisoning. — Descrip- 
tion.— The  effects  produced  by  a  considerable  dose, 
say  60  grains,  of  one  of  the  more  soluble  compounds 
of  mercury,  such  as  corrosive  sublimate  or  the  nitrate, 
are  those  of  a  corrosive  and  irritant  poison. 
The  effects  are  immediate.  In  the  act  of  swallow- 
ing, an  intense  burning  sensation  is  experienced  in 
the  mouth  and  throat,  followed  by  excruciating  pain 
in  the  stomach,  and  extending  over  the  abdomen. 
The  local  effects  of  the  poison  are  frequently  visible, 
as  a  whitening  of  the  tongue  and  fauces.  There  is 
vomiting,  tenesmus,  and  purging,  often  of  a  bloody 
character.  Colic,  and  great  tenderness  and  swelling 
of  the  abdomen,  are  also  symptomatic.  Not  in- 
frequently there  is  suppression  of  the  urine.  The 
gustatory  sensation  is  perverted  ;  there  is  dryness  of 
the  mouth  ;  and  a  brassy  or  metallic  taste  is  gene- 
rally experienced  after  the  first  local  corrosive  action 
of  the  poison  has  somewhat  abated.  The  counten- 
ance is  anxious  ;  the  skin  is  pale,  cold,  and  clammy  ; 
and  the  pulse  is  small,  weak,  and  rapid.  The 
urine  is  blood-stained,  scanty,  or  suppressed.  Sali- 
vation may  supervene,  accompanied  by  fostor  of  the 
breath.  Should  recovery  not  take  place,  death 
may  occur  within  a  few  hours,  or  may  be  delayed 
for  one  or  more  days ;  or  the  patient  may  more 
rarely  succumb  to  some  of  the  ordinary  sequelae  of 
corrosive  poisoning.  When  death  supervenes 
speedily  after  the  administration  of  the  poison,  the 
fatal  result  is  usually  due  to  collapse. 

Most  of  the  effects  of  acute  mercurial  poisoning 
may  result  from  the  application  of  a  concentrated 
solution  of  corrosive  sublimate  or  mercuric  nitrate 
to  the  unbroken  skin. 

Anatomical  Characters. — The  post-mortem 
appearances  seen  after  acute  mercurial  poisoning  are 
inflammation  and  even  erosion  of  the  mucous  mem- 
brane of  the  stomach,  and  extravasation  of  blood 
beneath  this  membrane.  Ulceration  is  rare.  The 
intestinal  tract  also  exhibits  signs  of  extensive  in- 
flammation, and  this  has  been  noticed  especially  in 
the  large  intestine.  The  rectum  is  usually  much 
inflamed,  and  its  surface  covered  with  shreds  of 
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bloody  mucus.  A  peculiar  slaty  appearance  of  the 
mucous  membrane  of  the  stomach  and  intestines, 
where  not  highly  inflamed,  has  been  thought  to  be 
characteristic  of  poisoning  by  corrosive  sublimate. 

Diagnosis. — Though  the  symptoms  of  poisoning 
by  corrosive  sublimate,  and  other  corrosive  prepara- 
tions of  mercury,  greatly  resemble  those  produced 
by  arsenic,  the  diagnosis  is  generally  not  difficult. 
The  effects  following  almost  immediately  on  ad- 
ministration, the  metallic  taste  in  the  mouth,  and 
the  greater  frequency  of  bloody  stools  in  mercurial 
poisoning,  serve  to  differentiate  between  the  poisons. 
Where  doubt  exists,  an  analysis  of  the  secretions 
ina)'  be  made  ;  arsenic  is  most  readily  detected  in 
the  urine,  and  mercury  in  the  saliva.  The  existence 
of  salivation  and  fcetor  of  the  breath — though  not 
always  present — may  also  be  valuable  aids  in  com- 
pleting the  diagnosis. 

Treatment. —In  acute  poisoning  by  corrosive 
sublimate,  the  best  antidote  is  albumen,  or  the 
albuminoids  in  any  soluble  form.  The  white  of  one 
or  more  eggs  should  be  beaten  up  with  water,  and 
swallowed  as  quickly  as  possible.  Failing  an  egg, 
flour  made  into  a  thin  paste  may  be  administered. 
Albumen  combines  directly  with  corrosive  subli- 
mate to  form  an  insoluble  compound.  On  account 
of  the  powerful  local  action  of  the  poison  on  the 
stomach,  the  use  of  the  stomach-pump  is  not  advis- 
able ;  but  if  the  vomiting  be  not  free,  emetics  of  as 
simple  a  character  as  possible  may  be  administered. 
The  rest  of  the  treatment  consists  in  alleviating  pain 
by  means  of  opiates,  and  the  general  treatment 
applicable  for  irritant  poisons.  Thirst  must  be 
alleviated  by  demulcent  drinks.  For  this  purpose 
milk,  mixed  with  once  or  twice  its  bulk  of  lime- 
water,  is  excellent  ;  the  casein  of  the  milk  and  the 
lime  both  tending  to  render  the  mercury  insoluble, 
and  so  to  act  as  antidotes. 

B.  Chronic  mercurial  poisoning. — Synon.: 
Mercurialism. 

Description. — The  repeated  ingestion  of  small 
doses  of  the  more  soluble  and  active  preparations  of 
mercury,  such  as  the  perchloride  and  the  cyanide, 
may  give  rise  to  chronic  symptoms  ;  but  these  more 
frequently  result  from  the  administration  of  one  or 
more  doses  of  the  more  insoluble  preparations  of 
the  metal,  such  as  calomel  or  the  oxides.  When 
chronic  symptoms  follow  the  administration  of  one 
dose  of  a  mercurial  preparation,  this  is  not  altogether 
due  to  the  peculiar  idiosyncrasy  of  the  patient,  but 
is  attributable  in  no  small  degree  to  the  slowness 
with  which  mercury  is  eliminated  from  the  system. 
There  appears  also  to  be  a  remarkable  difterence, 
not  altogether  dependent  upon  their  differing  solu- 
bilities, between  mercuric  or  per-salts  and  iiicrcuroiis 
or  proto-salts,  in  respect  to  their  toxic  properties. 
Mercuric  compounds  are  greatly  more  potent  than 
mercurous  salts.  By  far  the  most  common  result 
of  the  continued  administration  of  mercury  com- 
pounds is  salivation.  This  consists  in  a  profuse 
discharge  from  the  salivary  glands  ;  swelling  and 
tenderness  of  the  gums  ;  and  foetor  of  the  breath. 
In  children,  and  more  rarely  in  adults,  salivation 
may  pass  into  sloughing  and  gangrene  of  the 
cheeks ;  and  a  fatal  result  may  ensue.  Other 
symptoms  are  nausea,  colicky  pains,  depression, 
and  those  nervous  symptoms  to  which  the  term 
'  mercurial  palsy '  has  been  applied  ;  but  this  last 
group  of  symptoms,  which  is  most  commonly  met 
with  after  inhalation  of  the  vapours  of  mercury, 
must  be  described  more  in  detail. 


Alcrcurial  Paralysis. — Workers  in  mercury,  such 
as  water-gilders,  looking-glass  makers,  and  the 
makers  of  barometers  and  thermometers,  are  apt  to 
suffer  from  a  peculiar  form  of  shaking  palsy,  known 
either  as  'the  trembles,'  mercurial  tremors  or 
metallic  tremors,  and,  by  the  French,  as  ti-einh/ement 
inetalliqiie.  This  disease  affects  those  who  handle 
the  oxides  of  the  metal,  but  more  frequently  those 
who  are  exposed  to  mercurial  fumes.  Mercury 
exhibits  a  small  vapour-tension,  and  consequently 
is  vaporisable  at  all  ordinary  temperatures,  but  the 
tension  of  its  vapour  below  60°  F.  is  very  small. 
The  metallic  tremors  may  come  on  suddenly  or 
gradually,  and  they  may  be  unaccompanied  by 
salivation.  The  upper  limbs  are  first  affected,  and 
then  by  degrees  the  whole  muscular  system.  The 
patient  is  affected  with  tremors  when  an  endeavour 
is  made  to  exercise  the  muscles,  so  that  he  is  unable 
to  guide,  for  instance,  a  glass  of  water  steadily  to 
his  lips  ;  he  cannot  put  his  feet  steadily  to  the 
ground  ;  and  when  he  tries  to  walk  he  breaks  into 
a  dancing  trot.  The  muscles  of  mastication  and  de- 
glutition are  affected  in  advanced  cases.  Delirium 
and  mania  have  occasionally  followed  the  continued 
inhalation  of  mercurial  fumes.  See  Occupation- 
Diseases. 

Diagnosis. — The  diagnosis  of  mercurial  tremors 
is  usually  not  difficult.  It  must  be  admitted,  how- 
ever, that  in  some  cases  the  tremors  produced  by 
mercury  are  in  no  way  distinguishable  from  those 
due  to  the  now  well-recognised  disease  known  as 
disseminated,  multiple,  or  insular  sclerosis.  The 
former  are  less  readily  confounded  with  ordinary 
shaking  palsy  (paralysis  agitans)  and  the  convulsive 
movements  of  chorea.  The  history  of  exposure  to 
mercury  will  seldom  be  absent.  In  paralysis  agitans 
the  tremors  are  finer,  and  occur  when  the  patient  is 
at  rest  ;  and  the  peculiar  forward  gait,  as  if  the 
patient  were  endeavouring  to  pass  from  a  walking 
to  a  running  pace,  is  characteristic.  The  metallic 
tremors  come  on  only  when  the  muscles  are  exerted, 
and  usually  they  entirely  cease  when  the  patient  is 
lying  at  rest  or  is  asleep.  The  same  may  be  said  of 
the  tremors  of  disseminated  sclerosis  ;  Isut  here  we 
have  the  peculiar  consensual  rotation  of  the  eyes 
known  as  nystagmus.  In  paralysis  agitans,  when 
told  to  raise  the  affected  hand,  or  to  protrude 
the  tongue,  the  patient  performs  both  actions 
steadily.  In  mercurial  tremors,  and  in  disseminated 
sclerosis,  the  case  is  different — the  tongue  when 
voluntarily  protruded  is  tremulous,  and  the  patient 
cannot  raise  his  hand,  when  requested  to  do  so, 
without  shaking.  In  both  mercurial  tremors  and 
the  tremors  of  insular  sclerosis  the  muscular  agita- 
tion ceases  for  the  most  part  during  sleep.  In  one 
form  of  metallic  tremors  the  movements  approach  in 
character  the  convulsive  movements  of  chorea. 

Treatment. — In  chronic  mercurial  poisoning  it 
is  obvious  that  the  patient  must  at  once  be  removed 
from  the  further  influence  of  the  metal.  Masks 
worn  over  the  mouth  are  not  of  much  use.  In 
mercurial  tremors  cessation  from  working  with  the 
metal  and  mild  tonics  of  iron  usually  suffice  for  the 
speedy  restoration  to  health  ;  but  the  tremors 
occasionally  persist  throughout  life.  For  salivation 
and  the  more  formidable  gangrene  of  the  mouth, 
besides  cessation  of  the  administration  of  the  metal, 
and  the  exhibition  of  tonics,  potassium  iodide  may 
be  given.  Astringent  gargles  and  active  local  treat- 
ment may  pjrhaps  be  necessary. 

Thomas  Stevenson. 
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MESENTERIC  CYSTS.  —  Abdominal 
Cysts. 

MESENTERIC  GLANDS,  Diseases  of— 
I.  Acute  Congestion  and  Inflammation. — 

These  glands  are  liable  to  become  congested  or 
inflamed  in  connection  with  any  inflammatory  con- 
dition affecting  the  intestinal  canal.  The  situation 
and  number  of  glands  implicated  will  correspond 
mainly  with  the  portion  of  bowel  involved.  They 
become  enlarged,  but  the  changes  are  seldom  such 
as  to  give  rise  to  any  evident  symptoms,  and  they 
subside  as  the  cause  of  the  irritation  ceases  to 
operate.  When  infected  with  pyogenic  cocci, 
suppuration  may  supervene  and  fatal  peritonitis 
follow. 

In  this  connection  allusion  may  be  made  to  the 
special  implication  of  the  glands  in  typhoid  fever 
and  dysentery.  The  nature  of  the  changes  which 
they  exhibit  is  described  in  the  articles  on  these 
diseases,  and  the  glands  affected  correspond  to  the 
portions  of  intestine  involved.  They  do  not  always 
return  subsequently  to  their  normal  condition,  but 
may  remain  permanently  atrophied  or  otherwise 
changed.  In  exceptional  instances  the  glands  in 
typhoid  fever  have  suppurated  or  sloughed  in  their 
interior,  giving  rise  to  symptoms  simulating  per- 
foration of  the  intestine,  and  they  have  even  rup- 
tured into  the  peritoneum,  thus  causing  fatal  peri- 
tonitis.   See  Dysentery  ;  and  Typhoid  Fever. 

2.  Tubercular  Disease— Tabes  Mesen- 
terica. — Tuberculosis  of  the  mesenteric  glands 
constitutes  a  most  important  disease  in  children  and 
young  persons,  and  its  occurrence  has  been  attri- 
buted specially  to  the  consumption  of  milk  obtained 
from  cows  with  tuberculous  udders.  It  may  be 
associated  with  tubercular  ulceration  of  the  intes- 
tines, to  which  it  is  then  probably  secondary,  or 
exist  independently  of  it,  especially  in  children.  It 
is  frequently  followed  by  tubercular  peritonitis. 
The  disease  may  be  accompanied  or  preceded  by 
phthisis,  although  this  is  comparatively  rare  in 
children,  and  the  lung-affection  is  often  secondary 
in  these  subjects.  In  adults,  on  the  other  hand, 
tubercular  disease  of  the  glands,  when  it  does  occur, 
is,  in  the  large  majority  of  cases,  a  complication  of 
phthisis,  intestinal  ulceration,  due  to  infection  by 
swallowed  sputum,  being  present  at  the  same 
time. 

The  changes  in  the  glands  are  similar  to  those 
characteristic  of  tuberculosis  elsewhere  in  the  lym- 
phatic glands,  namely,  an  increase  in  the  number 
of  cells,  followed  by  degeneration  and  caseation, 
and  ultimately  by  calcification  should  the  case  last 
sufficiently  long ;  and  it  is  usual  in  fatal  instances 
to  find  these  conditions  associated  in  different 
glands.  Tubercle-bacilli  are  present  in  more  or  less 
abundance.  Should  recovery  take  place  all  the 
involved  glands  may  be  converted  into  inert  chalky 
masses,  in  which  condition  they  remain  for  an 
indefinite  time.  In  other  cases  the  fibrous  reticulum 
may  be  much  increased.  A  case  came  under  the 
writer's  notice  many  years  ago  in  which,  the  patient 
having  died  from  an  independent  acute  illness,  the 
mesenteric  glands  were  found  to  be  universally 
calcified,  this  being  associated  with  scarring  of  the 
external  glands  and  other  signs  of  old  tubercular 
disease,  from  which  the  patient  had  quite  recovered. 
The  individual  glands  in  mesenteric  disease  m.ay 
attain  a  considerable  size,  and  when  they  are  agglo- 
merated into  a  mass  a  distinct  tumour  is  formed. 


Symptoms. — The  symptoms  due  to  tubercular 
disease  of  the  mesenteric  glands  are  often  combined 
with,  and  masked  by,  those  resulting  from  intestinal 
ulceration,  tubercular  peritonitis,  pulmonary  tuber- 
culosis, or  disease  of  other  structures.  The  diges- 
tive organs  are  usually  disordered,  and,  even  if  there 
should  not  be  intestinal  ulceration,  children  who 
suffer  from  mesenteric  disease  are  very  liable  to 
enteric  catarrh.  Hence  diarrhoea,  with  unhealthy 
stools,  is  a  common  symptom,  which  it  is  often  diffi- 
cult to  check  or  to  prevent.  In  other  cases  the  bowels 
are  constipated.  Tuberculous  mesenteric  glands  do 
not  seem  to  be  painful  in  themselves,  but  colicky 
pains  in  connection  with  the  bowels  are  of  frequent 
occurrence,  and  the  disease  of  the  glands  may  have 
some  influence  in  exciting  such  pains.  The  ab- 
domen is  almost  always  distended  and  prominent, 
owing  to  the  accumulation  of  flatus,  and  it  may  be 
markedly  tympanitic.  Hence,  even  when  the 
glands  are  much  enlarged  it  is  often  impossible  tO' 
feel  them,  but  they  may  sometimes  be  made  out  by 
deep  pressure  with  the  fingers  over  the  correspond- 
ing part  of  the  abdomen.  In  some  instances  this, 
region  is  retracted,  and  then  the  glands  may  be 
more  readily  felt.  Signs  of  fluid  in  the  perito- 
neum, or  of  chronic  tubercular  peritonitis,  may  be 
present. 

The  general  symptoms  in  tabes  mesenterica  are 
usually  very  prominent,  as  evidenced  by  wasting, 
which  may  reach  extreme  emaciation,  anaemia, 
debility,  and  pyrexia,  marked  hectic  fever  ulti- 
mately supervening  in  some  cases.  Cases  in  which 
mesenteric  glands  are  the  seat  of  tubercular  disease 
differ  much  in  their  severity  ;  and  the  symptoms 
may  be  so  indefinite  that  it  is  impossible  to  make 
any  positive  diagnosis  of  its  existence.  A  large 
number  of  cases  prove  fatal  ;  but  it  must  be  remem- 
bered that  even  after  severe  symptoms  recovery  may 
take  place,  the  glands  becoming  calcareous  and 
inert.  When  the  glandular  affection  is  secondary 
to  pulmonary  phthisis,  the  outlook  is  very  bad. 

Diagnosis. — Two  facts  must  be  borne  in  mind. 
In  the  first  place  enlarged  mesenteric  glands  rarely 
form  a  mass  big  enough  to  be  called  an  '  abdominal 
tumour  ; '  and  in  the  second  place,  in  the  absence 
of  small  palpable  nodules,  and  indications  of  tuber- 
culosis elsewhere,  the  diagnosis  must  always  remain 
doubtful.  Tuberculous  mesenteric  glands  without 
any  other  form  of  tuberculosis  in  thorax  or  abdo- 
men are  very  rare  ;  whereas  wasting  with  flatulent 
distension  of  the  abdomen  in  infants  and  young 
children  is  very  common  and  readily  amenable  to 
treatment. 

Treatment. — This  mainly  consists  in  the  treat- 
ment required  for  tubercular  disease  in  general,  such 
as  the  administration  of  cod-liver  oil,  preparations 
of  iron,  quinine,  and  other  tonics ;  favourable 
hygienic  conditions  and  surroundings  ;  change  of 
air,  especially  to  the  countrj'  or  to  the  seaside  ;  and 
other  appropriate  measures.  The  diet  needs  parti- 
cularly careful  attention.  It  should  be  nutritious 
and  digestible,  but  has  often  to  be  modified 
so  as  to  render  it  suitable  for  the  condition  of 
the  alimentary  canal.  Remedies  directed  to  the 
improvement  of  the  state  of  this  canal,  or  to  the 
relief  of  symptoms  connected  with  it,  are  also  often 
required.  Guaiacol  may  be  of  service  in  some 
cases.  The  application  of  Ung.  Hydrarg.  to  the  skin 
of  the  abdomen  is  sometimes  followed  by  recovery 
as  in  the  case  of  tubercular  peritonitis.  Dry  heat, 
fomentations,  or  poultices  in  connection  with  the 
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abdomen  may  be  applied,  should  occasion  call  for 
them.    See  Peritoneum,  Diseases  of. 

3.  Hypertrophy. — It  will  suffice  to  remark 
under  this  head  that  the  lacteal  glands  are  liable  to 
be  more  or  less  hypertrophied  in  cases  of  lympha- 
denoma,  and  in  the  form  of  leucocythsemia  attended 
by  glandular  enlargement.  See  Leucocyth^mia  ; 
and  Lymphapenoma. 

4.  Atrophy  and  Degeneration. — The  mes- 
enteric glands  atrophy  in  old  age,  and  they  may 
also  become  wasted  and  withered  after  previous 
disease,  such  as  typhoid  fever. 

5.  Morbid  Formations. —  Cancer  is  chiefly 
met  with  as  a  secondary  formation,  the  lacteal  glands 
iieing  particularly  liable  to  become  affected  if  the 
intestine  is  the  seat  of  malignant  disease.  A  con- 
siderable tumour  may  be  formed,  firm  and  nodu- 
lated ;  or  the  glands  may  remain  separate.  Phy- 
sical examination  may  reveal  the  presence  of  the 
disease.  Further,  localised  pain,  with  symptoms 
due  to  pressure,  should  it  exist,  together  with 
evidence  of  a  cancerous  cachexia,  and  of  the  impli- 
cation of  other  organs,  especially  of  the  intestines, 
constitute  the  clinical  phenomena  to  be  found 
associated  with  malignant  disease  of  the  lacteal 
glands.  Frederick  T.  Roberts. 

MESENTERY,  Diseases  oi.—See  Perito- 
neum, Diseases  of. 

MESMERISM,— Definition.— The  name  of 
the  process  by  which,  rather  more  than  a  century 
ago,  Anthony  Mesmer,  the  deluded  (or  at  all  events 
the  deluding)  promulgator  of  the  doctrine  of  '  animal 
magnetism,'  induced  the  so-called  mesmeric  trance 
or  sleep.    See  Magnetism,  Animal. 

This  mesmeric  trance  is  identical  with  the  con- 
dition now  known  as  '  induced  somnambulism,'  or 
still  more  commonly  as  '  hypnotism  '  or  the  '  hyp- 
notic state.' 

The  induction  of  the  hypnotic  state  or  sleep  has 
hitherto  been  possible  in  only  a  certain,  but  variable, 
percentage  of  the  persons  with  whom  trial  has  been 
made,  though  a  successful  result  has  been  much 
more  frequent  with  women  than  with  men.  Ac- 
cording to  Richet,  however,  the  operator  should  not 
be  discouraged  by  the  failure  of  his  first  attempts 
with  the  same  person  ;  as  persons  may  succumb  on 
the  fourth  or  fifth  trial,  and  subsequently  prove 
thoroughly  good  subjects  for  experimentation.  Per- 
sons who  have  once  been  hypnotised  can  in  general 
be  again  brought  with  comparative  ease  into  the 
same  condition,  and  the  facility  of  hypnotising 
such  persons  goes  on  increasing  after  each  opera- 
tion, owing  to  the  existence  of  a  predisposing 
mental  state.  A  condition  of  excited  expectancy  is 
indeed  a  decidedly  favouring  mental  state,  though 
one  which  is  not  essential,  since,  according  to 
Braid,  Heidenhain,  and  others,  even  male  adults 
who  have  heard  nothing  on  the  subject,  and  do  not 
know  for  what  purpose  they  are  being  experimented 
with,  can  often  be  hypnotised. 

In  persons  who  are  favourably  disposed  for  pass- 
ing into  the  hypnotic  state,  the  condition  is  easily 
induced  by  weak,  long-continued,  and  uniform 
stimulation  of  the  nerves  either  of  sight,  of  touch, 
or  of  hearing.  This  state  is,  on  the  contrary, 
almost  always  easily  capable  of  being  abruptly 
terminated  by  .some  strong  or  suddenly  varying 
stimulation  of  the  same  nerves. 

Many  of  the  lower  animals,  such  as  frogs  and 


fowls,  can  be  thrown  into  an  extremely  similar 
condition  as  a  result  of  certain  sudden  and  powerful 
sensorial  impressions.  Preyer  distinguishes  the 
state  into  which  they  are  thrown  by  a  different 
name,  namely,  '  cataplexy,'  because  the  mode  or 
physiological  process  by  which  it  is  induced  seems 
to  be  different  from  that  by  which  hypnotism  is 
caused. 

The  hypnotic  state  or  sleep  is  one  which  varies 
much  in  intensity  in  different  persons,  and  in  the 
same  person  at  different  times.  The  principal 
phenomena  that  are  exhibited  or  which  can  be 
detected  in  hypnotised  persons  are  the  following  : 
(i)  imitative  movements  ;  (2)  exaltations  of  special 
sense  ;  (3)  illusions  and  hallucinations  ;  (4)  anal- 
gesia, general  or  unilateral,  or  even  a  condition  ot 
hemianaesthesia,  general  and  special  ;  (5)  increased 
reflex  irritability  and  tonic  spasms  of  the  voluntary 
muscles  ;  and  (6)  other  miscellaneous  phenomena., 
such  as  spasm  of  the  accommodative  apparatus  in 
the  eye,  dilatation  of  the  pupils,  increased  rapidity 
of  respiration  and  of  the  pulse,  together  with  pro- 
fuse perspiration. 

According  to  Charcot,  v?hen  hypnotism  occurs  in 
hysterical  subjects  more  especially,  it  is  divisible 
into  three  stales,  definitely  related  to  one  another, 
though  not  always  occurring  in  the  same  order.  He 
wrote  :  '  These  different  states  which,  taken  as  a 
whole,  include  all  the  symptoms  of  hypnotism,  may 
be  referred  to  three  fundamental  types  :  first,  the 
cataleptic  state  ;  second,  the  lethargic  state  ;  and 
third,  the  state  of  artificial  somnambulism.  Each 
of  these  states,  including,  moreover,  a  certain  num- 
ber of  secondary  forms,  and  leaving  room  lor  mixed 
states,  may  be  displayed  suddenly,  originally,  and 
separately.  They  may  also,  in  the  course  of  a 
single  observation,  and  in  one  subject,  be  produced 
in  succession,  in  varying  order,  at  the  will  of  the 
observer,  by  the  employment  of  certain  methods. 
In  this  latter  case  the  dift'erent  states  mentioned 
above  may  be  said  to  represent  the  phases  or  periods 
of  a  single  process.'  The  hypnotic  state,  in  one  or 
other  of  its  stages,  seems  to  be  akin  to  that  met 
with  in  some  sleeping  persons,  as  well  as  to  the 
states  known  as  trance,  somnambulism,  and  cata- 
lepsy. Its  physiological  cause  was  presumed  by 
Heidenhain  to  be  some  inhibitory  arrest  of  activity 
of  the  ganglion-cells  of  the  cerebral  cortex,  or,  as 
the  writer  would  rather  put  it,  of  certain  tracts  of 
these  ganglion-cells,  varying  in  their  nature  or  situa- 
tion in  accordance  with  the  different  stages  ot  the 
hypnotic  condition  that  may  exist. 

The  scientific  study  of  the  phenomena  presented 
by  hypnotised  persons  is  unquestionably  of  great 
interest  and  importance  from  the  point  of  view  ot 
the  higher  cerebral  physiology.  But  whether  the 
systematic  induction  of  such  a  state  can  ever  be 
used  as  a  legitimate  or  potent  means  for  curing 
disease,  or  even  for  the  alleviation  of  certain  dis- 
tressing symptoms,  must  be  left  for  the  future  to  de- 
cide. The  investigations  that  have  been  made  in 
recent  years  are  far  from  being  decisive  in  favour  ot~ 
the  method  as  a  remedial  agent,  especially  when 
taken  in  conjunction  with  the  actual  harm  which 
may  result  from  its  induction  in  some  nervous  and 
impressionable  persons.  The  good  use  to  which  it 
was  put  by  Plsdaile  in  India,  as  a  means  of  inducing 
insensibility  during  surgical  operations  before  the 
general  introduction  of  chloroform,  ought,  how- 
ever, never  to  be  forgotten. 

H.  Charlton  Bastian. 
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METALLIC. — A  peculiar  quality  of  sound, 
which  the  name  suggests,  either  elicited  by  percus- 
sion or  heard  on  auscultation,  especially  in  connec- 
tion with  certain  adventitious  sounds  in  pulmonary 
cavities.    See  Physical  Examination. 

METAMORPHOSIS  (^tera,  a  preposition  signi- 
fying change  :  and  jxop^oai,  I  form). — In  a  patho- 
logical sense  this  word  signifies  a  form  of  degenera- 
tion, in  which  one  tissue  or  substance  becomes 
chemically  changed  into  another,  as,  for  example, 
albuminous  structures  into  fat.  5t;£!  Degeneration. 

METASTASIS    1  ,  ,    ,  ,  . 

METASTATIC  J  (^^^"^'^'"^'>  I  change  place). 

These  terms  are  supposed  to  imply  the  translation 
of  a  disease  from  one  part  of  the  body  to  another, 
such  as  seems  to  occur  occasionally  in  gout,  rheuma- 
tism, mumps,  and  certain  affections  of  the  skin  and 
mucous  membranes.  In  modern  pathology  the 
term  '  metastatic  deposits '  is  sometimes  applied  to 
secondary  new-growths. 

METEOR  ISM  (|U6T€aipi'C«,  I  raise  up). — A 
synonym  for  tympanites.    See  Tympanites. 

METRALGIA  (.u'^rpa,  the  womb;  and  aXyos, 
pain). — Pain  in  the  womb.  See  Uterus,  Diseases 
of. 

METRITIS  {ixTiTpa,  the  womb). — Inflammation 
of  the  womb.    See  Uterus,  Diseases  of. 

MIASM  {fiin'ivai,  I  pollute). — This  term  is  used 
vaguely  to  include  all  poisonous  emanations  from 
the  soil. 

MICRO-ORGANISMS.— 6'(;«Bacteria;  Ento- 
20A  ;  and  the  various  diseases  with  which  they  are 
associated. 

MICROSPORON  (iJiKp6s,  small;  and  airSpos,  a 
seed). — Microsporon  fitrfitr  the  fungus  of  Tinea 
versicolor,  and  Microsporon  minntissiinum  of 
-erythrasma.    See  Erythrasma  ;  and  TiNE/*;. 

MICTURITION,  Disorders  of— Under  this 
term  will  be  considered  those  conditions  which  in- 
terfere with  the  normal  performance  of  micturition, 
regarded  as  a  physical  act.  The  following  will  be 
treated  of  as  disorders  of  micturition  : 

1.  Undue  frequency  of  mictuj-ition. 

2.  Diminished  size  and  force  of  stream. 

3.  Retention  of  urine,  partial  and  complete. 

4.  Urine  passed  by  an  abnormal  channel. 

5.  Incoiitinence  and  overflow  of  urine  in  the 
.adult. 

6.  Incontinence  of  tirine  in  the  child. 

I.  Undue  frequency  of  micturition. — This  con- 
dition was  formerly  known  as  '  irritability  of  the 
bladder.'  In  all  maladies  of  the  bladder,  in  most 
that  affect  the  kidney,  and  in  some  diseases  of  the 
rectum,  unnaturally  frequent  micturition  is  present. 
It  may  vary  in  degree,  and  exist  alone  as  a  single 
symptom  ;  or  it  may,  as  is  much  more  usually  the 
case,  be  accompanied  by  other  symptoms,  which  aid 
the  diagnosis.  Thus  it  is  present  in  all  the  inflamma- 
tory conditions  of  the  bladder  after  the  administra- 
tion of  certain  drugs,  whenever  calculi,  foreign 
bodies,  or  tumours  exist  there,  and  in  parasitic 
affections  of  the  urinary  organs.  Also  when  the 
bladder  is  full,  and  either  habitually  does  not  empty 
itself,  or  when  absolute  retention  is  present,  in 


either  case  the  want  to  pass  water  is  frequent  and 
pressing.  It  is  often  present  in  stricture  of  the 
urethra,  and  in  inflammations  of  that  passage  ;  also 
in  chronic  pyelitis,  in  chronic  nephritis,  in  Bright 's 
disease,  in  tubercular  disease  of  the  kidney,  in 
diabetes  mellitus,  as  a  result  of  the  increased  quan- 
tity of  urine,  or  when  urine  is  morbidly  acid,  or 
alkaline.  It  is  present  likewise  during  hysterical 
states,  and  under  emotional  excitements  in  many 
persons  of  either  sex,  and  whenever  the  watery 
elements  of  the  urine  are  rapidly  and  abundantly 
secreted,  arising  either  from  dietetic  idiosyncrasy, 
the  administration  of  diuretics,  or  changes  of 
climatic  condition.  The  term  urgency  indicates 
the  inability  to  postpone  the  act  of  micturition 
when  the  desire  has  occurred.  It  is  associated 
with  frequency,  and  is  more  particularly  noticeable 
in  disease  affecting  the  bladder  and  urethra. 
Straining  is  another  not  uncommon  symptom  which 
accompanies  vesical  irritability.  It  is  the  uncon- 
trollable and  ineffectual  endeavour  to  micturate 
which  calls  into  play  not  only  the  ordinary  muscular 
mechanism  of  micturition  to  its  full  extent,  but  also 
many  other  muscles  of  the  body.  It  occurs,  even 
when  the  bladder  is  free  from  urine,  in  inflammatory 
conditions  of  the  organ  and  in  stone.  Straining  then 
usually  follows  immediately  after  the  act  of  passing 
water,  and  subsides  almost  directly.  But  the  most 
pronounced  form  is  seen  in  cases  of  retention.  The 
attack  or  spasm  commences  with  slight  desire  to 
micturate,  rapidly  increasing  in  severity  and  in- 
tensity until  at  last  almost  all  the  muscles  of  the 
body  are  brought  into  use  in  a  fruitless  endeavour 
to  expel  the  contents  of  the  bladder.  Pain  along 
the  urethra,  in  the  lower  part  of  the  abdomen,  and 
in  the  back  is  often  complained  of.  The  struggle 
may  continue  for  a  considerable  time,  but  it 
gradually  decreases  in  severity  and  finally  subsides 
altogether,  leaving  the  patient  tired  and  exhausted. 
Such  spasms  may  come  on  at  frequent  intervals,  de- 
pending to  some  extent  on  the  degree  of  distension 
of  the  bladder.  In  acute  cases  of  retention  they 
may  occur  every  quarter  of  an  hour  or  so,  but  in 
chronic  they  are  often  absent  for  a  considerable 
period,  and  are  then  only  evoked  by  movement  or 
other  stimuli  which  so  frequently  produce  the  desire 
in  health. 

2.  Diminished  size  and  force  of  stream. — These 
may  occur  either  with  or  without  organic  obstruction 
of  the  urethra.  The  size  is  always  diminished  in 
congenital  narrowing  of  the  prepuce  or  of  the  exter- 
nal meatus,  though  the  force  may  be  increased  ;  in 
organic  stricture,  in  urethral  calculus  and  growth, 
both  are  generally  diminished,  and  mostly  also  in 
enlarged  prostate,  though  loss  of  force  is  most 
marked.  They  may  occur  from  inflammation  of  the 
urethra  and  prostate  ;  and  when  the  power  of  the 
bladder  to  expel  its  contents  is  impaired  by  paralysis, 
atony,  or  by  other  causes,  the  force  is  greatly  re- 
duced but  the  size  may  remain  comparatively  full. 
Occasionally  the  channel  is  narrowed  by  irregular 
actions  of  the  surrounding  muscles,  and  thus  '  spas- 
modic stricture '  (an  objectionable  term)  is  spoken 
of  as  producing  a  diminution  of  the  stream. 

3.  Retention  of  urine.  — Retention  of  urine,  partial 
or  complete,  is  not  to  be  confounded  with  '  suppres- 
sion,' the  latter  being  of  course  defective  action  of 
the  secreting  organ,  so  that  no  urine  is  produced, 
and  the  bladder  remains  empty.  Retention  is  the 
result  in  almost  all  cases  of  mechanical  obstruction, 
such  as  enlarged  prostate  from  hypertrophy,  tumour. 
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presence  of  blood-clots  in  the  urethra  or  bladder, 
and  occasionally  from  rupture  of  that  organ.  One 
of  its  most  common  causes  is  a  narrow  stricture  of 
the  urethra,  especially  when  inflammation  follows 
the  use  of  instruments,  or  when  associated  with 
alcoholic  excess  ;  inflammation  alone  may  also  occa- 
sion retention,  as  during  an  attack  of  gonorrhcea. 
Impacted  calculus  is  not  infrequently  the  cause  ; 
sometimes  also,  but  most  rarely,  the  spasmodic 
action  referred  to  above. 

Treatment. — xVsthe  cause  is  a  purely  mechanical 
one  in  the  great  majority  of  instances,  the  remedy 
which  should  be  applied  without  delay  is  also  a 
mechanical  one,  namely,  a  catheter  of  appropriate 
size  and  kind.  If  a  suitable  instrument,  however,  is 
not  within  reach,  medicinal  agents  may  be  of  service 
until  it  can  be  obtained.  At  the  head  of  these  no 
doubt  is  opium,  which  allays  involuntary  straining, 
and  sometimes  thus  enables  the  patient  to  relieve 
himself  by  the  natural  method,  at  all  events  to  some 
extent.  It  should  be  given  in  full  doses,  for  the 
purpose  either  of  relieving  the  patient's  suffering 
and  anxiety,  or  of  acting  favourably  on  the  func- 
tion ;  and  the  error  in  practice  which  has  been 
most  common  is  to  give  doses  of  10  to  15  minims 
of  laudanum,  when  30  to  40  or  more  were  neces- 
sary, and  might  have  been  highly  useful.  Of  course 
the  form  of  opiate  may  be  varied,  according  to  the 
habits  of  the  patient  or  the  views  of  the  attendant. 
Simple  opium  is  merely  mentioned  here  as  the  type. 
Rest  in  the  recumbent  position  with  buttocks  and 
legs  raised  is  to  be  enjoined.  Local  bathing,  as  hot 
as  it  can  be  borne,  is  also  a  valuable  adjunct  ;  as, 
for  example,  a  hip-bath,  commencing  at  100°  F., 
which  may  with  advantage  Ije  carried  gradually  up 
to  110°  in  these  circumstances.  Diuretics,  often 
given,  are  for  the  most  part  injurious  ;  that  is  to  say, 
when  the  cause  is  a  mechanical  one.  As  a  general 
principle,  also,  it  is  not  to  be  forgotten  that  active 
purgation  commonly  promotes  the  expulsive  action 
of  the  bladder. 

4.  Urine  passing  by  abnormal  passages. — The 
urine  may  escape  by  abnormal  channels,  passing 
from  different  parts  of  the  urethra  to  the  surface, 
most  commonly  by  that  of  the  perinasum,  consti- 
tuting urinary  fistula.  This  condition  is  necessarily 
named  as  one  of  the  '  disorders  of  micturition,'  but 
its  treatment  belongs  exclusively  to  the  surgeon. 

5.  Incontinenie  and  overflo'LV  of  urine  in  the 
adult.  —  It  not  infrequently  happens  that  a  man  be- 
tween fifty  and  sixty  years  of  age  finds  himself  gra- 
dually compelled  to  pass  urine  oftener  than  has  been 
his  custom  hitherto,  and  that,  the  tendency  still  in- 
creasing, he  is  compelled  to  pass  it  every  hour  or 
two,  both  by  day  and  night  ;  and  sometimes  even, 
especially  if  not  relieved  by  treatment,  he  may  pass 
it  during  sleep.  During  the  earlier  stages  of  the 
affection,  it  is  by  no  means  uncommon  that  the  indi- 
vidual learns  or  believes  that  his  experience  is 
natural  to  age,  and  is  either  not  amenable  to  treat- 
ment, or  is  not  worthy  of  serious  notice.  Again, 
the  condition  described  is  often  loosely  spoken  of  as 
'  incontinence  '  of  urine  ;  of  which,  however,  it  is 
not  only  not  an  example,  ljut  indeed  indicates  the 
presence  of  a  condition  precisely  contrary.  The 
cause  of  these  symptoms  is  a  bladder  unable  to  empty 
itself,  always  therefore  partially  if  not  completely 
filled,  from  which  the  surplus  must  be  either  fre- 
quently discharged,  or  be  passed  '  incontinently.' 
The  important  point,  then,  is  never  to  lose  sight  of 
the  fact  that  frequent  mi'  turition,  and  above  all 


urine  involuntarily  passed  by  elderly  men,  in  nine- 
teen cases  out  of  twenty  indicates  retention  (re- 
quiring the  catheter),  and  not  incontinence. 

True  incontinence,  which  means  inability  to  re- 
tain, on  the  part  of  the  bladder,  is  a  very  rare 
occurrence,  and  is  present  only  in  cases  of  disease  in 
the  nervous  system  producing  paralysis  in  other  parts 
of  the  body,  as  well  as  the  bladder.  When  the 
bladder-symptoms  alone  are  present,  and  no  signs 
of  paralysis  elsewhere  exist,  it  maybe  held  as  almost 
absolutely  certain  that  the  bladder  itself  is  not  para- 
lysed. It  may  be  over-distended  with  fluid  from 
enlarged  prostate  ;  or  its  coats  may  be  thinned  and 
atonic,  and  so  unable  to  contract  on  their  contents. 

Treatment. — In  these  partial  retentions  of 
urine,  producing  its  overflow  and  involuntary  dis- 
charge, the  remedy  consists  in  the  more  or  less 
frequent  use,  according  to  circumstances,  of  a  soft 
or  flexible  catheter,  under  rigid  aseptic  precautions, 
and  the  case  is  mainly  surgical.  There  are  some 
instances  in  which  restoration  of  the  power  of  the 
bladder  may  be  attempted  by  medicinal  agents, 
such  as  strychnine  and  iron,  or  by  electricity,  but 
their  eft'ect  is  little  or  none,  apart  from  the 
habitual  emptying  of  the  organ  by  artificial  means. 
In  some  cases  perhaps  they  may  be  advantageously 
associated  with  the  surgical  treatment. 

6.  Juvenile  incontinence. — In  the  earliest  periods 
of  childhood  an  undue  frequency  of  passing  water  is 
often  to  be  observed  among  individuals  of  both 
sexes,  more  commonly  in  boys  than  in  girls.  As 
age  advances  the  infirmity  usually  lessens,  and  then 
disappears  ;  while  in  exceptional  instances  it  con- 
tinues, without  change,  to  puberty,  and  even  for 
some  years  after  that  period  has  arrived.  But  the 
peculiarity  of  the  case  is  that  the  urine  is  passed 
unconsciously  during  sleep,  and  this  forms  the  most 
serious  symptom.  In  spite  of  all  precautions,  a 
quantity  of  urine  is  discharged  every  night  during 
deep  sleep,  an  occurrence  of  which  the  child  is  quite 
unaware,  and  which  as  he  advances  in  age  he  is 
wholly  unable  to  control,  however  strong  may  be 
his  disposition  to  do  so.  On  the  Vjladder  becoming 
distended  reflex  action  of  the  vesical  muscular  coats 
takes  place,  and  the  contents  are  discharged.  The 
flow  of  urine  is  determined,  as  it  would  appear,  not 
by  inability  on  the  part  of  the  bladder  to  retain  the 
ordinary  quantity  of  urine,  for  the  patient  does 
so  by  day,  but  by  its  undue  excitability  or  readiness 
to  contract,  so  that  the  water  is  passed  while  con- 
sciousness is  lost,  during  sleep.  In  a  few  instances, 
certain  aberrations  from  a  good  standard  of  health 
seem  to  favour  the  production  of  these  phenomena, 
especially  sources  of  irritation  in  the  rectum,  which 
produce  activity  in  that  muscular  apparatus,  involv- 
ing also  the  kindred  muscles  of  the  bladder,  which 
are  so  closely  associated.  Thus  the  presence  of  as- 
carides,  thread-worms,  rectal  polypi,  fissured  anus, 
or  urethral  caruncle,  may  suffice  to  occasion  ex- 
pulsive action  in  the  bladder.  During  the  period  of 
infancy  and  early  childhood  the  nervous  system  is 
highly  impressionable,  and  the  habit  in  question 
being  accidentally  set  up,  its  persistence  may  result 
solely  from  repetition  through  the  force  of  custom, 
long  after  the  original  cause  has  disappeared. 

Sometimes  slight  malformations  of  the  male  organ 
favour  the  occurrence  of  incontinence  ;  such  as  a 
narrow  meatus,  or  a  long  prepuce  which  is  never 
retracted  and  is  consequently  in  an  unhealthy  state. 

Precocious  development  and  extreme  activity  of 
the  mental  faculties,  producing  disturbed  sleep. 
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seem  to  favour  the  occurrence  of  incontinence.  On 
the  other  hand,  it  is  sometimes  associated  with  a 
morbid  deficiency  of  intelligence.  In  many  of  the 
cases  an  hereditary  tendency  can  be  traced. 

Treatment. — The  treatment  ordinarily  neces- 
sary may  be  to  some  extent  inferred,  when  examina- 
tion of  the  patient  has  determined  the  presence  or 
absence  of  the  conditions  named.  This  done,  the 
next  indication  is  to  subdue  the  activity  of  the  ex- 
pulsive function  of  the  bladder  by  some  agent  which 
possesses  that  power.  The  most  powerful  for  this 
purpose  is  undoubtedly  belladonna.  Thus,  if 
administered  to  an  adult  whose  powers  of  expelling 
urine  are  feeble,  such,  for  example,  as  are  com- 
monly met  with  in  advancing  years,  complete  reten- 
tion of  urine  is  often  produced.  Now,  as  has 
already  been  observed,  in  not  a  few  of  the  cases  of 
so-called  'juvenile  incontinence,' its  existence  is  due 
solely  to  persisting  habit  after  the  original  occasion 
of  it  has  long  ceased  ;  and  these  are  almost  certainly 
and  sometimes  rapidly  cured  by  administering  the 
drug  in  question.  The  object  is  to  induce  a  partial 
paralysis  of  the  bladder  for  a  period  of  some  weeks, 
and,  if  the  case  is  obstinate,  even  for  two,  three,  or 
four  months,  and  by  this  means  not  only  to  destroy 
the  old  habit,  but  to  develop  a  new  one,  namely, 
a  habit  of  retention,  and  the  annoyance  disappears 
entirely  and  for  ever.  On  meeting,  therefore,  with 
a  case,  whether  in  childhood  or  youth,  the  first  in- 
dication is  to  correct  any  manifest  deviation  from 
the  ordinary  standard  of  general  health ;  and, 
secondly,  to  administer  belladonna  persistently. 
Small  doses,  suited  to  the  age  of  the  patient,  suffice 
at  first,  and  may  be  given  every  afternoon  and 
evening  only — say  from  three  to  six  minims  of  the 
tincture  on  each  occasion  during  the  first  week.  In 
the  second  and  third  weeks  of  treatment,  the  dose 
may  be  augmented  one-fourth  ;  in  the  fourth  and 
fifth  weeks  the  original  dose  is  raised  a  third  or  half  ; 
in  the  meantime  some  improvement  will  almost 
certainly  be  manifest.  Since  the  ability  to  bear 
belladonna  increases  rapidly  as  the  system  becomes 
habituated  to  it,  a  larger  dose  may  be  given  during 
a  further  term  of  three  successive  weeks,  by  which 
time  the  involuntary  discharge  of  urine  probably 
ceases.  If  not,  a  gradually  increased  dose  must 
still  be  continued.  After  this  the  dose  may  be 
gradually  diminished,  and  at  a  rate  more  rapid  than 
that  by  which  it  was  augmented.  The  habit  of  re- 
tention has  probably  been  formed  by  this  time,  and 
when  cessation  from  medicine  takes  place,  no  recur- 
rence of  the  symptoms  will  be  observed.  But  it 
must  be  confessed  that  a  troublesome  minority  is 
met  with  in  which  the  influence  of  the  belladonna 
has  not  been  permanent.  It  almost  invariably  pro- 
duces some  improvement,  however,  and  it  is  worth 
while  to  be  careful  that  the  drug  has  been  well  pre- 
pared. There  still  remain  modes  of  treatment  of  a 
local  character,  which  may  prove  successful  in  these 
cases.  These  do  not  include  blisters  on  the  sacrum  ; 
apparatus  to  prevent  the  patient  lying  on  his  back, 
when  asleep  ;  arrangements  to  arouse  him  during 
the  night  once  or  twice  to  pass  water  voluntarily, 
and  such  measures — all  of  which  are  palliative 
means,  and  do  little  towards  a  radical  cure.  The 
use  of  a  flexible  bougie,  small  of  course  for  children, 
passed  daily,  and  removed  in  the  course  of  a  minute 
or  so,  is  sometimes  successful,  especially  when  both 
nocturnal  and  diurnal  incontinence  are  associated. 
But  if  this  fails,  the  injection  of  a  solution  of  nitrate 
■of  silver  by  means  of  a  sufficiently  long  tube  into 


the  prostatic  portion  of  the  urethra  and  neck  of  the 
bladder  has  been  found  in  the  hands  of  some  surgeons 
a  valuable  remedy.  The  process  generally  known  to 
surgeons  as  'instillation,'  by  means  of  a  syringe  and 
a  flexible  tube,  is  perhaps  the  best.  For  young 
women  up  to  the  age  of  eighteen  or  twenty  in  whom 
this  unfortunate  infirmity  still  exists,  it  is  said  to  be 
almost  always  successful.  It  should  be  applied 
immediately  after  the  bladder  is  emptied,  in  quan- 
tity, say,  of  a  drachm,  and  of  a  minimum  strength 
of  ten  grains  to  the  ounce,  up  to  treble  that  strength 
if  necessary  for  subsequent  applications.  Enough 
should  be  employed  to  produce  decided  smarting, 
which  shall  continue  for  a  day  or  two.  A  week  or 
two  should  be  permitted  to  elapse  between  each 
application. 

It  would  not  be  right  to  omit  the  mention  of 
other  remedies  besides  belladonna,  which  may  be 
used  either  alone  or  in  combination  with  it.  Such 
are  the  tincture  of  the  perchloride  of  iron,  strych- 
nine, and  bromide  of  potassium.  The  last-men- 
tioned, given  at  night  only,  has  sometimes  a 
manifestly  beneficial  effect. 

Henry  Thompson. 
H.  T.  Herring. 

MIDDLE  PARK  HOT  SPRINGS,  in  Grand 
County,  Colorado,  U.S.A.— Thermal  Waters. 
See  Mineral  Waters. 

MIGRAINE. — A  synonym  for  megrim.  See 
Megrim. 

MILIARIA  {milium,  a  millet-seed).— Synon.  : 
Sudamina  ;  Miliaria  crystallina  ;  Fr.  Miliaire  ; 
Ger.  Friesel. 

DEFlNrnoN. — A  superficial  non-inflammatory 
vesicular  eruption  of  the  skin,  generally  associated 
with  profuse  sweating. 

Description. — The  proximate  causes  of  miliaria 
are  heat  and  sweating,  and  are  therefore  especially 
seen  in  acute  rheumatism,  acute  pneumonia,  and 
typhoid  fever.  The  millet-sized  vesicles — either  few 
or  very  many — are  developed  between  the  layers  of 
the  stratum  corneum,  owing  to  the  free  flow  of  the 
secretion,  together  with  occlusion  of  the  orifice  of  the 
ducts ;  are  generally  discrete  ;  and  are  dispersed 
irregularly  over  the  chest,  neck  and  abdomen,  and 
elsewhere.  They  are  thin-walled,  and  contain  at 
first  pellucid  sweat  of  faintly  acid  reaction  ;  when  the 
serum  becomes  milky  and  opaque,  the  eruption  is 
called  miliaria  alba.  When  the  retention  is  fol- 
lowed by  inflammation  the  term  miliaria  rubra  is 
applied  to  the  general  redness  of  the  skin  of  the 
affected  areas,  which  are  crowded  with  discrete 
vesicles  on  inflamed  bases.  When  left  to  them- 
selves the  vesicles  subside  and  dry  up  into  an  ex- 
tremely thin  scale.  Miliaria,  therefore,  calls  for  no 
special  treatment.  See  Sudoriparous  Glands, 
Diseases  of.  John  Harold. 

MILIARY  ANEURYSMS.  —Minute  dilatations  in 
connection  with  the  small  blood-vessels  ;  especially 
met  with  in  the  brain.  See  Brain,  Vessels  of. 
Diseases  of. 

MILIUM  {milium,  a  millet-seed). — Synon.  : 
Grutum  ;  Strophulus  albidus  (Willan). 

The  name  milium  is  applied  to  small,  firm, 
globular,  pearly-white  bodies,  few  or  numerous, 
seen  under  the  cuticle  especially  of  the  eyelids, 
cheeks,  temples,  orbits,  and  occasionally  on  the 
male  and  female  genitals.     In  size  they  vary  almost 
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as  much  as  ordinary  pins'  heads.  They  are  not  ac- 
companied by  any  sign  of  inflammation,  are  usually 
arranged  asymmetrically,  and  may  undergo  calcifi- 
cation (' cv/tewt^OTW  ca/tv/// ').  They  are  unattended 
by  subjective  sensations.  Infants  and  young  adults 
are  most  frequently  affected. 

Milia  consist  of  the  '  distended  acini '  of  seba- 
ceous glands,  the  ducts  of  which  have  been  occluded. 
According  to  Robinson,  of  New  York,  milia  origi- 
nate from  '  miscarried  embryonic  epithelium  from  a 
hair  follicle  or  from  the  rete.' 

Treatment. — Milia  maybe  opened  by  a  fine 
needle,  and  the  contents  evacuated  by  curetting  ;  or 
recourse  had  to  electrolysis. 

See  Pemphigus  ;  Colloid  Milium. 

John  Harold. 

MILK,  Poisoning  hy.—Sci:  Food,  Poison- 
ous. 

MILK-FEVER. — Synon.  :  Ephemeral  Fever; 
Fr.  Fievrc  dc  Lait  ;   Ger.  Milchfieher. 

A  term  applied  to  a  transient  rise  of  temperature 
which  sometimes  occurs  on  the  third  or  fourth  day 
after  delivery,  on  the  supposition  that  it  was  due  to 
the  onset  of  lactation.  It  is  now  generally  attri- 
buted to  constipation,  emotion,  or  septic  absorption, 
though  some  believe  it  may  occasionally  be  due  to 
unusual  tension  in  the  breasts.  Any  rise  of  tem- 
perature on  or  about  the  third  day  should  be  care- 
fully investigated,  as  it  rarely  occurs  if  antiseptics 
have  been  carefully  used  during  laljour.  See  Puer- 
peral Diseases. 

MILLAR'S  ASTHMA  See  Thymus  Gland, 

Diseases  of. 

MIMESIS  (ixcfxeofiai,  I  imitate). — A  term  applied 
L(i  the  phenomena  of  a  disease,  which  resemble  or 
imitate  those  of  another  disease. 

MIND,    Disorders   of.~See   Idiocy;  and 

I.N  SANITY. 

MINERAL  WAT ERS.  —Definition.— Mineral 
Water  is  the  name  given  to  those  waters  which,  on 
account  of  the  different  saline  or  gaseous  substances 
which  they  hold  in  solution,  or  of  their  elevated 
temperature,  are  used  in  the  treatment  of  disease, 
either  internally  or  in  the  various  forms  of  baths. 

The  science  that  treats  of  the  effects  of  mineral 
waters  and  baths  on  a  great  number  of  chronic 
maladies  is  called  Baljteotherapeiitics.  In  a  wider 
sense  this  branch  of  medicine  comprises  also  the 
use  of  sea-baths  and  of  common  water,  but  these 
subjects  are  treated  in  separate  articles.  See 
Hydrotherapeutics  ;  and  Sea-Air. 

Courses  of  mineral  waters  and  baths  are  to  be 
regarded  as  methods  of  treatment  analogous  to 
courses  of  other  remedies  ;  but  they  are  much  more 
(jomplicated,  not  only  because  many  of  the  mineral 
waters  are  in  themselves  compound  remedies  con- 
taining several  active  substances  in  combination,  but 
also  because  in  most  courses  of  waters  or  baths  the 
invalid  is  influenced  in  body  and  mind  by  several 
other  powerful  agents  :  such  as  travelling,  change 
of  social  conditions,  occupation,  scene,  diet,  and 
habits  in  general,  mostly  including  increased  exer- 
cise ;  and  by  change  of  climate.  Each  of  these 
influences  has  in  itself  a  powerful  action,  and  to 
their  combination  we  must  often  ascribe  a  great  part 
of  the  curative  effects  of  balneotherapeutic  courses  ; 
they  ought  therefore  to  be  carefully  considered  in 


every  individual  case  as  part  of  the  plan  pre- 
scribed. 

General  Composition  and  Classification. 
The  principal  constituents  of  mineral  waters  are  : 
Water,  sodium,  magnesium,  calcium,  and  iron  ; 
combined  with  hydrochloric,  sulphuric,  carbonic, 
and  hydrosulphuric  acids,  the  two  latter  existing 
also  in  some  waters  '  free,'  that  is,  uncombined  with 
bases.  Nitrogen  and  oxygen  are  likewise  present 
in  most  mineral  waters  in  various  proportions  ;  and 
in  some  there  are  also  silica,  arsenic,  bromine, 
iodine,  lithium,  manganese,  potassium,  alum,  and 
other  sul«tances  in  small  quantities. 

The  substances  dissolved  in  mineral  waters  are 
derived  from  the  surface-soil  and  the  rocky  strata 
through  which  the  water  deposited  from  the  at- 
mosphere passes.  The  dissolving  power  of  this 
water  is  much  increased  by  the  gases  which  it  ab- 
sorbs, especially  carbonic  acid  and  oxygen.  The 
constitution  of  mineral  waters,  therefore,  varies 
according  to  the  nature  of  the  strata  through  which 
they  have  passed. 

The  different  mineral  waters  may  be  grouped  in 
various  ways,  as,  for  instance,  according  to  their 
chemical  constituents,  their  temperature,  their  geo- 
logical origin  or  geographical  distribution,  or  their 
physiological  or  therapeutical  actions. 

The  cheDiical  classification,  imperfect  though  it 
is,  offers  the  advantage  that  it  directs  the  attention 
at  once  to  the  most  important  constituents  of  the 
water.  Some  of  the  classes,  however,  are  not 
named  according  to  the  substances  contained  in 
them  in  the  largest  quantity,  but  according  to  those 
considered  most  potent  ;  such  as  the  iron,  arsenic, 
and  sulphur  waters.  Another  difficulty  in  the  classi- 
fication is,  that  some  mineral  waters  contain  several 
active  substances  in  sufficiently  large  proportions  to 
allow  of  their  being  placed  in  different  classes  ; 
and,  again,  that  some  springs  are  so  deficient  in 
active  jirinciples  as  to  render  it  doubtful  where  to 
place  them.  Of  these  latter,  some  appear  to  owe 
their  virtues  to  the  water  alone,  and  its  temperature, 
aided  by  the  climate  with  which  they  are  associated. 
Beginning  with  the  latter  as  the  most  simple,  we 
may  group  the  mineral  waters  in  the  following 
principal  classes  : 

I.  Simple  Tliennal  Waters  ;  II.  Common  Salt 
or  APnriated  Saline  Waters;  III.  Alkaline  JFaters  ; 
IV.  Sulphated  Saline  Waters  ;  V.  Iron  or  Chaly- 
beate Waters  :  VI.  Arsenical  Waters ;  VII.  Sul- 
phur IFaters  ;  VIII.  Earthy  and  Calcareous 
Waters. 

Some  of  the  waters  are  chiefly  used  for  bathing, 
others  more  for  drinking,  the  majority  for  both 
purposes.  In  the  consideration  of  the  uses  of  the 
different  spas,  it  is  important  to  distinguish  between 
the  effects  produced  by  the  baths  and  those  caused 
by  the  internal  use  of  the  waters. 

The  term  '  baths  '  comprises  not  only  the  ordinary 
tub-bath,  but  also  swimming-baths,  or  piscines  ; 
partial  baths  for  the  feet,  the  hands,  and  other  parts  ; 
douches  of  great  variety  ;  vapour-baths  :  carbonic- 
acid-baths  ;  and  mud-baths.  At  many  places  also 
inhalations  of  vapour  and  pulverised  spray  form 
part  of  the  treatment. 

I.  Simple  Thermal  Waters. — The  simple 
thermal  waters  are  characterised  by  poverty  in  solid 
and  gaseous  substances,  and  therefore  by  low  specific 
gravity  ;  by  perfect  transparency  ;  by  great  soft- 
ness ;  and  by  elevated  temperature — varying  in  the 
different  spas  from  about  80°  to  over  150°  F. 
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Some  of  them  contain  nitrogen  in  larger  proportions 
than  the  gases  of  waters  usually  do,  others  more 
oxygen.  They  are  often  called  indifferent  waters, 
on  account  of  the  absence  of  special  mineralisation  ; 
and  also  wild  baths  (  Wildhader),  on  account  of  their 
being  usually  situated  in  wild  mountainous  regions. 

Action. — The  water  of  this  class  of  spas  when 
taken  internally  probably  acts  only  as  ordinary, 
pure,  warm  water.  By  the  drinking  of  warm  as 
well  as  of  cold  water,  the  stomach  is  washed  out  ; 
the  secretion  of  bile,  saliva,  pancreatic  juice,  urine, 
is  increased  ;  the  tissue-change  is  augmented, 
and  the  removal  of  effete  matters  from  the  tissues 
and  blood  promoted  ;  and  by  the  acceleration  of 
the  retrogressive  tissue-change,  the  progressive  tissue- 
change  becomes  facilitated.  As  differences  between 
warm  water  and  cold  water  for  drinking  purposes, 
we  may  mention  that  the  latter  acts  more  as  a  local 
excitant  on  the  stomach,  while  the  former  is  more 
easily  absorbed,  and  makes  less  demands  on  the 
powers  of  the  constitution,  by  not  causing  any  ex- 
penditure of  heat. 

The  simple  thermal  waters  are  much  more  used 
for  bathing  than  for  drinking-courses  ;  and  the 
baths,  as  such,  have  probably  the  effects  of  ordinary 
warm  baths,  varying  according  to  the  temperature 
of  the  baths,  and  the  time  spent  in  them. 

As  the  fundamental  effects  of  warm  baths,  which 
effects  form  part  of  the  action  of  all  kinds  of  warm 
baths,  simple  as  well  as  mineralised,  we  may  re- 
gard— 

(1)  That  they  soften  and  cleanse  the  skin  more 
rapidly  than  cold  baths,  and  prepare  it  for  perspira- 
tion. 

(2)  That  they  equalise  and  diminish  the  loss  of 
heat,  and,  according  to  the  temperature  of  the  bath, 
lessen  or  prevent  it  altogether  ;  and  that,  in  the  hot 
bath,  heat  is  even  added  to  the  body. 

(3)  That  the  flow  of  blood  to  the  surface  and  its 
circulation  in  the  skin  are  promoted. 

(4)  That  the  organic  functions  and  the  tissue- 
change  are  slightly  stimulated,  or  rather  facilitated, 
without  any  strong  reaction  on  the  part  of  the 
organism. 

(5)  That  the  nervous  system  and  muscular  irrita- 
bility are  calmed. 

(6)  That  the  absorption  of  exudations  is  pro- 
moted. 

These  effects,  as  already  mentioned,  vary  con- 
siderably with  the  degree  of  heat.  In  the  tepid 
bath  (from  80°  to  95°  F. )  the  central  nervous  system 
and  the  action  of  the  heart  are  but  slightly  influ- 
enced ;  in  the  warm  bath  (from  96°  to  102°  or  103° 
F. )  the  heart's  action  is  quickened,  but  the  respira- 
tion is  generally  only  slightly  affected  ;  in  the  hot 
bath  (from  103°  to  110°  F.)  the  central  nervous 
system  becomes  much  more  excited  ;  not  only  is  the 
heart's  action  further  accelerated,  but  the  respira- 
tion becomes  rapid,  and  sometimes  irregular  ;  and 
the  hyperemia  of  the  skin  leads  to  perspiration  on 
removal  from  the  bath.  Baths  of  a  temperature 
above  1 10°  F.  are  scarcely  ever  used,  and  only  for  a 
very  few  minutes. 

The  effects  vary  also  considerably,  according  to 
the  duration  of  the  immersion. 

Uses. — The  drinking-courses  of  these  waters 
may  assist  in  the  treatment  of  irritable  forms  of 
affections  of  the  throat,  stomach,  and  intestines, 
often  associated  with  spasmodic  cough,  cardialgia, 
constipation  from  sluggish  secretion  of  bile  and  in- 
testinal secretions  ;  they  do  so  by  diluting  these 


secretions,  by  increasing  the  tissue-change,  and  by 
removing  used-up  material  ;  in  this  way  they  are 
useful  in  chronic  rheumatism  and  gout. 

One  of  the  main  uses  of  the  simple  thermal  baths 
is  to  allay  over-excitability  and  hyper-sensibility  of 
the  nervous  system  in  its  various  spheres  ;  thus  they 
often  act  beneficially  in  cases  of  neuralgia,  hyper- 
esthesia, painful  menstruation,  and  hysterical  ten- 
dency. Their  reputation  in  painful  wounds  and 
cicatrices  is  historical.  In  these  cases,  as  well  as  in 
chronic  rheumatism  in  its  various  forms  and  sciatica, 
the  hotter  are  more  useful  than  the  tepid  baths.  In 
some  forms  of  paralysis  and  loss  of  muscular  power 
depending  on  peripheral  changes,  such  as  exudations 
into  nerve-sheaths,  good  effects  are  produced  ;  but 
if  they  are  caused  by  changes  in  the  centres  of  the 
nervous  system,  not  much  is  to  be  expected.  In 
gout  the  internal  use  of  other  mineral  waters  is 
generally  required,  but  as  second  courses  the  simple 
thermal  waters  are  often  useful  ;  in  many  delicate 
gouty  persons,  however,  the  balneotherapeutic  treat- 
ment ought  to  be  restricted  to  courses  of  tepid 
baths,  aided  by  climate  and  diet.  Most  of  these 
conditions  can  be  also  treated  with  other  waters. 

The  ordinary  thermal  bath  requires  in  many  cases 
the  assistance  of  douches  and  massage  ;  and  if 
atheroma  of  the  cerebral  vessels  be  suspected, 
douches  are  preferable  to  the  ordinary  hot  baths, 
either  alone  or  in  combination  with  massage. 

Enumeration  and  Selection. — The  choice 
of  a  simple  thermal  spa  is  to  be  guided,  not  by  the 
name  of  the  disease  alone,  but  also  by  the  state  of 
constitution,  and  many  concomitant  circumstances. 
The  simple  thermal  waters  deserve,  cceteris paribus, 
the  preference,  when  gentle  management  is  required 
— when  it  is  desirable  to  make  as  slight  demands  as 
possible  on  the  powers  of  the  constitution.  Their 
action  is  in  this  respect  greatly  assisted  by  the 
mountainous  climate  or  large  forests  in  which  they 


Name 

Country 

Elevation 
(approxi- 
mate). 
Feet 

Tempera- 
ture of 
springs. 
Fahren- 
heit 

Panticosa 

Spain  (Pyrenees) 

5000 

I.eukerbad  1 

(Loeche-les-  \ 

Switzerland 

4600 

I02°-I22° 

Bains)  ) 

Bormio 

Italy  ^ 

4300 

go°-i04'^ 

Gastein 

Austrian  Alps 

3300 

95°-ii4-8° 

Pfaffers 

Switzerland 

2115 

ioo'4° 

Johannisbad 

Bohemia 

2000 

86° 

Bagneres     de  \ 

France 

Bigorre  J 

(Pyrenees) 

1850 

go'-gs" 

Ragatz 

Switzerland 

1570 

96° 
86''-go-5° 

Badenweiler 

Baden 

1425 

Landeck 

Silesia  (Prussia) 

1400 

66°-84-2° 

Wildbad 

Wiirtemberg 

1323 

gs'-gS-e^" 

Plombieres 

France 

1310 

66°-i56° 
„  95° 

Luxeuil 

France 

1300 

Neuhaus 

Styria  (Austria) 

1 200 

Liebenzell 

Wiirtemberg 

1113 

72°- 82° 

Warmbrunn 

Silesia  (Prussia) 

1 100 

96'8°-io4° 

Tobelbad 

Tyrol 

logo 

77°-82° 

Aix-les-Bains 

Savoy,  France 

1060 

86°-i2o'> 

Buxton 

England 

]     1000  ) 
1  (nearly)  J 

82° 

Schlangenbad 

Nassau  (Prussia) 

goo 

8i-5''-86° 

N^ris 

France 

800 

Ii4°-i25° 

Romerbad  and  ) 
Tuffer  [ 

Styria  (Austria) 

700-Soo 

g3°-ico° 

Teplitz 

Bohemia 

650 

g5°-i20^ 

Lucca 

Italy 

500 

ioo°-i2g° 

Dax 

France 

130 

I27°-I40° 

Bath 

England 

100 

I00°-I20° 
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■  ire  often  situated.  The  selection  of  a  special  spa 
Ml  a  given  case  depends  on  the  nature  of  the  case  in 
I  lie  widest  sense  ;  on  the  degree  of  elevation  which 
Is  desirable  ;  on  the  means  of  treatment  obtainable 
and  customary  at  the  different  spas,  including  the 
most  important  agent — the  resident  physician  ;  on 
the  accommodation,  the  food,  manner  of  living, 
and  social  conditions;  on  the  distance  and  means  of 
1  caching  the  spa  ;  on  the  travelling  power  of  the 
patient ;  and  on  many  other  circumstances.  Infor- 
mation on  these  subjects  can  only  be  obtained  by 
!  he  study  of  larger  works,  and  by  personal  visits. 
We  give  above  only  the  names  of  the  principal 
-,pas  of  this  class  arranged  according  to  their  eleva- 
I  ion. 

Many  other  slightly  mineralised  warm  waters, 
whose  principal  action  is  to  be  referred  to  water 
and  heat,  might  be  mentioned  here,  while  several 
of  the  places  contained  in  the  list,  as  Leukerbad, 
Bormio,  Bagneres  de  Bigorre,  and  Bath,  might  find 
places  in  other  divisions. 

The  very  hot  Algerian  baths,  Hamniani-Meskoutin, 
Biskra,  and  Hammam-R'Irha,  the  last  beautifully 
situated  some  sixty  miles  from  Algiers,  belong  like- 
wise to  this  class. 

The  United  States  of  America  are  rich  in  simple 
hot  springs,  which  are  partly  already  in  use,  partly 
awaiting  development.  Sooner  or  later  they  will 
equal  and  perhaps  surpass  the  most  celebrated 
thermal  waters  of  Europe.  We  will  only  mention 
here  a  few  of  them  :  the  '  Hot  Springs  '  in  Virginia  ; 
the  'Hot  Springs'  in  Arkansas;  the  '  Calistoga 
Hot  Springs,'  California  ;  the  '  Geysers,'  California  ; 
the  '  Paso  Robles  Hot  Springs  '  in  California  ;  the 
'  Idaho  Hot  Springs '  in  Colorado ;  the  '  Warm 
Springs  '  in  North  Carolina  ;  the  '  Warm  Springs  '  in 
Georgia  ;  '  Lebanon  Springs  '  in  Columbia  county. 
New  York  ;  the  '  Warm  Springs  '  and  the  '  Healing 
Springs  '  in  Bath  county,  Virginia. 

Allied  in  their  action,  though  more  powerful  in 
their  demands  on  the  system  and  in  their  effects, 
are  the  natural  hot-vapour  baths  in  the  large  cave 
of  Monsummano  in  Upper  Italy,  and  in  the  smaller 
excavation  in  the  rocks  of  Battaglia  in  the  Euganean 
mountains. 

II.  Common -Salt  on  Murlated  Saline 
Waters. — Composition. — Common  salt,  or  chlor- 
ide of  sodium,  is  the  principal  solid  constituent  of 
the  waters  of  this  class,  but  this  substance  is  con- 
tained also  in  many  other  mineral  waters,  especially 
in  some  alkaline,  some  sulphur,  and  some  sodium- 
sulphate  waters,  and  has  a  considerable  share  in 
the  effects  of  these  waters.  Some  of  the  springs 
in  this  class  contain  also  apprecialjle  quantities  of 
chlorides  of  calcium  and  magnesium,  of  iron,  and 
of  carbonates  of  sodium,  lithium,  magnesium,  and 
lime,  by  which  their  action  is  modified. 

Action. — In  order  to  appreciate  the  action  of 
the  common-salt  waters,  we  must  bear  in  mind 
that  common  salt  forms  part  of  all  the  tissues  and 
juices  of  the  body ;  that  it  promotes  digestion  ; 
that  it  is  essential  to  the  formation  as  well  as  the 
disintegration  of  cells  and  tissues  ;  that  it  stimulates 
not  only  the  retrogressive,  but  also  the  progressive 
tissue-change  or  nutrition  of  the  body  ;  and  that  it 
is  a  great  agent  in  the  processes  of  secretion  and 
absorption.  Chloride  of  sodium  stimulates  the 
secreting  apparatus  of  the  stomach  and  intestines, 
and  hence  the  action  of  the  bowels  and  the  circula- 
tion of  the  portal  system,  and  indirectly  the  general 
circulation.     It  quickens  the  tissue-change  ;  and 


through  this,  as  well  as  the  increased  circulation,  it 
promotes  absorption  of  pathological  products,  with- 
out lowering  the  organism.  In  larger  doses,  how- 
ever, beyond  about  five  drachms  per  diem,  irritation 
of  the  mucous  membrane  of  the  stomach  and  intes- 
tines maybe  produced.  The  action  of  the  common- 
salt  waters  is  modified  by  their  accompanying 
properties,  especially  by  the  carbonic  acid  contained 
in  them,  by  their  temperature,  and  by  the  degree 
of  their  concentration. 

The  earbonie  acid  in  this  and  other  classes  of 
waters  quiets  the  sensitive  nerves  of  the  stomach  ; 
stimulates  the  secretion  and  peristaltic  action  of  the 
stomach  and  bowels.  In  large  quantities,  however, 
if  not  rapidly  ejected  by  eructation,  it  may,  by  dis- 
tending the  stomach,  interfere  with  the  action  of 
the  heart,  or  may  produce,  on  being  absorbed, 
poisonous  effects  on  the  blood  and  nervous  system. 
The  presence  of  carbonic  acid  in  salt  waters  in- 
creases the  effects  of  chloride  of  sodium  on  the 
stomach  and  intestines,  and  by  accelerating  the 
passage  of  the  waters  from  the  stomach  into  the 
intestinal  canal,  promotes  the  action  of  the  bowels. 

Elevatioit  of  the  tcnipcratitre  of  the  water  pro- 
duces more  rapid  absorption,  and  thus  diminishes 
the  local  and  increases  the  more  distant  and  consti- 
tutional effects. 

Concentration  increases  the  local  stimulation. 
As  to  the  action  of  these  waters  in  the  form  of 
baths,  the  chloride  of  sodium  and  other  chlorides 
(though  any  absorption  through  the  skin  of  these  and 
other  salts  contained  in  mineral  waters  is  doubtful, 
or,  at  all  events,  forms  only  a  small  part  of  their 
therapeutic  effects)  stimulate  the  cutaneous  ends  of 
the  nerves  and  the  capillaries,  and  promote  through 
this  the  nutrition  and  tone  of  the  skin,  and  indirectly 
the  tissue-change,  an  action  which  is  heightened  by 
the  presence  of  carbonic  acid,  as  witnessed  at  the 
gaseous  saline  baths  of  Rehme  and  Nauheim.  The 
action  of  the  salt  and  of  the  carbonic  acid  on  the 
skin  is,  however,  not  to  be  regarded  as  merely  local, 
but  as  transmissible  from  the  nerve-ends  to  the 
various  nerve-centres,  and  producing  through  these 
reflex  effects,  especially  on  the  heart  and  blood- 
vessels, but  also  on  other  organs. 

Uses. — Salt  waters  and  salt  baths  are  useful  in 
weakness  of  the  skin  ;  in  tendency  to  rheumatic  fever 
or  bronchitis  ;  in  retarded  convalescence  from  acute 
and  chronic  illness  ;  in  enlargements  of  joints  from 
preceding  inflammation  ;  in  many  forms  of  anremia 
and  chlorosis — especially  those  where  iron  alone  is 
not  borne  ;  in  numerous  cases  of  tropical  cachexia  ; 
and  in  cases  of  sluggish  circulation  in  the  portal  sys- 
tem, which  leads  to  innumerable  varieties  of  diges- 
tive troubles,  to  congestion  of  the  liver,  and  of  the 
pelvic  organs  in  women,  and  to  piles. 

Enumeration  and  Selection. — The  same 
classes  of  cases,  as  far  as  the  name  goes,  are  treated 
alike  by  muriated  alkaline  and  sulphated  waters. 
The  individual  conditions  must  guide  the  practi- 
tioner in  deciding  for  either  the  one  or  the  other 
kind  of  waters,  and  for  the  special  spa,  according 
to  the  strength  of  the  springs,  the  additional  in- 
gredients, such  as  lithium  and  arsenic  at  Baden- 
Baden,  the  amount  of  carbonic  acid,  and  the  climatic 
and  concomitant  conditions.  Spare  and  pale  per- 
sons, we  may  mention,  mostly  bear  the  common-salt 
waters  better  than  strongly  alkaline  and  sulphated 
waters.  Common-salt  waters  are  to  be  found  in 
almost  all  countries  ;  we  only  give  the  most  im- 
portant or  best  known.     In  England :  Droitwich  — 
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perhaps  the  strongest  of  all  brines,  with  good  ar- 
rangements, Nantvvich,  Asliby-de-Ia-Zouche  (Ivan- 
hoe  Baths),  Middlewich,  Woodhall,  Harrogate,  and 
Llandrindod ;  Leamington  and  Cheltenham  con- 
tain likewise  much  common  salt,  in  addition  to 
sulphate  of  sodium.  In  North  America :  St. 
Catharine's  Wells,  Michigan  Congress  Spring,  Spring 
Lake  Well,  Fruit  Port  Well,  the  celebrated  Sara- 
toga Springs,  and  the  Ballston  Spa.  In  Germany  : 
Kissingen,  Homburg,  Rehme-Oeynhausen,  Nau- 
heim,  Kreuznach,  Soden,  Pyrmont  (which  contains 
salt  as  well  as  iron  springs),  Wiesbaden,  Hall  in 
Austria,  Hall  in  the  Tyrol,  Hall  in  Wiirtemberg, 
Reichenhall,  Ischl,  Kreuth,  Diirkheim,  Kosen, 
Koenigsdorff-Jastrzemb,  Krankenheil,  Mondorf, 
Salzungen,  Canstatt,  Cronthal,  Baden-Baden,  Nie- 
derbronn  (Alsatia),  and  several  others.  In  France  : 
Bourbonne-les-Bains,  Lamotte-les-Bains,  Bourbon- 
I'ArchambaUlt,  Bourbon- Lancy,  Balaruc,  Salins, 
and  others.  In  Ifaiy  :  Ischia,  Castellamare,  Castro- 
Caro,  Monte  Cattini,  Salsomaggiore,  La  Porretta. 
In  Switzerland :  Bex  and  Rheinfelden.  In  Spain  : 
Las  Caldas  de  Besaya,  Las  Caldas  de  Estrae,  and 
Las  Caldas  de  Montbuy. 

III.  Alkaline  Waters. — Composition. — The 
alkaline  waters  contain  carbonate  of  sodizim  as  a 
prominent  constituent ;  they  are  also  more  or  less 
rich  in  carbonic  acid ;  and  some  are  distinguished 
by  so  large  a  proportion  of  chloride  of  sodium  as  to 
warrant  a  subdivision  into — (l)  simple  alkaline 
waters  ;  and  (2)  mnriated  alkaline  zvaters. 

Action. — Oxidation  and  tissue-change  seem  to 
be  greatly  influenced  by  the  presence  of  soda  ; 
various  proteid  bodies  seem  to  be  kept  in  solution 
by  it  ;  it  has  a  considerable  share  in  the  secretion  of 
saliva  and  bile,  and  in  the  digestive  processes  ;  and, 
according  to  Liebig,  it  acts  as  a  vehicle  for  the  car- 
bonic acid  from  the  blood  to  the  lungs. 

Carbonate  of  sodium  may  be  considered  as  an 
antacid,  as  a  diuretic,  as  a  promoter  of  tissue-change, 
and  as  a  solvent.  The  beneficial  effects  of  alkalis 
are  in  general  produced  only  by  a  systematic  use  of 
small  doses  :  while  large  quantities  cause  emaciation 
by  their  excessive  solvent  effect,  and  diminish  the 
tissue-change  by  their  depressing  influence  on  the 
heart's  action.  The  action  of  soda  differs  in  this 
respect  from  that  of  chloride  of  sodium,  which  even 
in  considerable  doses  increases  the  tissue-change, 
and  does  not  so  easily  exercise  an  emaciating  effect. 

Uses.  -The  conditions  in  which  alkaline  waters 
are  mostly  employed  are  certain  forms  of  dyspepsia, 
with  undue  acidity  of  the  stomach  ;  congestive  con- 
ditions of  the  liver  from  sluggish  portal  circulation 
tendency  to  gall-stones  ;  diabetes  ;  uric -acid  dia- 
thesis, and  its  results — gravel  and  lithiasis  ;  some 
forms  of  gout  ;  and  especially  chronic  catarrhal 
affections  of  the  mucous  membranes  of  the  respira- 
tory, digestive,  and  genital  organs. 

EnUiMeration  and  Selection. — Where  it  is 
necessary  to  improve  the  state  of  the  blood,  or  to 
avoid  emaciation,  the  muriated  alkaline  are  pre- 
ferable to  the  simple  alkaline  waters. 

I.  The  principal  spas  with  simple  alkaline  waters 
are — (a)  Hot :  Vichy,  Neuenahr,  Mont  Dore, 
Chaudes  Aigues,  and  Neris,  the  last  three  being 
feebly  mineralised  ;  (/))  Cold :  Vals,  Salzbrunn,  Le 
Boulou,  Evian,  Bilin,  ApoUinaris,  Gerolstein, 
Fachingen,  Geilnau,  Wilhelmsquelle,  Taunus, 
Giesshiibel,  Soulzmatt,  and  Marcols.  In  North 
America — the  Bladon  Springs  in  Alabama,  the 
Sheldon  Springs  in  Vermont. 


2.  The  chief  mnriated  alkaline  waters  are — 
{a)  Ems,  Royat,  and  La  Bourboule,  which  represent 
the  hot  springs  :  (/))  Luhatschowitz,  Selters,  Glei- 
chenberg,  Roisdorf,  Rosbach,  Vic-sur-Cere,  and 
Toennistein,  which  are  cold.  In  North  America 
the  Congress  Springs  in  California,  and  the  St. 
Louis  Spring  in  Michigan,  belong  to  this  class. 
The  so-called  California  Seltzer  Springs  are  peculiar 
in  so  far  as  they  contain  a  larger  quantity  of  car- 
bonate of  magnesium  (ID  grains  in  a  pint)  than  of 
either  carbonate  or  chloride  of  sodium.  These 
springs  seem  therefore  to  offer  advantages  in  oxa- 
luria,  and  in  some  gouty  persons. 

We  ought  to  remark  that  several  of  the  waters  in 
this  class,  especially  La  Bourboule  and  Mont  Dore, 
contain  arsenic  in  appreciable  quantities,  and  will, 
therefore,  be  mentioned  again  under  arsenical 
waters,  while  others  contain  lithium,  as  Royat. 

IV.  Sulphated  Waters.  —  Composition. 
We  include  under  this  term  those  springs  which  are 
characterised  by  a  preponderating  amount  of  the 
sulphates  of  sodium  or  magnesium,  or  both  sulphates 
together.  They  may  be  subdivided  into  (i)  simple 
S2ilphated  waters  or  hitter  waters ;  (2)  alkaline 
sulphated  waters,  which  latter  contain  also  carbonate 
and  chloride  of  sodium  ;  and  (3)  muriated  sulphated 
waters. 

Action. — The  bitter  salts  can  scarcely  be  said 
to  be  constituents  of  the  organism  ;  they  seem  to 
act  by  stimulating,  and  in  larger  doses  irritating,  the 
mucous  membrane  of  the  stomach  and  alimentary 
canal,  causing  thin  watery  secretion,  and  in  large 
doses  diarrhoea.  Sulphate  of  sodium  is  less  irritating 
than  sulphate  of  magnesium.  The  peristaltic  action 
of  the  bowels  is  likewise  increased  by  them.  Their 
continued  employment  is  apt  to  cause  emaciation. 
By  the  presence  of  carbonate  and  chloride  of  sodium, 
the  action  of  the  bitter  salts  is  modified. 

Uses. — The  bitter  waters  are  useful  in  habits  of 
constipation  with  sluggish  portal  circulation,  in 
hasmorrhoidal  tendencies,  in  congestion  and  enlarge- 
ment of  the  liver  and  spleen,  in  some  forms  of 
dyspepsia,  in  gall-stones  and  allied  affections,  in 
gouty  conditions,  lithiasis,  and  diabetes ;  and, 
cceteris  paribus,  have  in  stout  and  in  so-called 
plethoric  persons  the  preference  over  the  muriated 
saline  waters. 

Enumeration  and  Selection. — Where  pro- 
longed courses  are  required,  the  weaker  sulphated 
waters,  and  especially  the  alkaline  sulphated  waters, 
and  the  muriated-sulphated  waters,  are  to  be  pre- 
ferred ;  while  the  stronger  bitter  waters  are  more  fre- 
quently selected  for  occasional  purging  doses.  ( i )  The 
principal  simple  sulphated  or  bitter  ztiaters  are  : 
Pullna,  Saidschutz,  Sedlitz,  Birmensdorf,  yEsculap, 
Apenta,  Ivanda,  LIunyadi  Janos  and  other  springs 
near  Ofen,  Rubinat,  Las  Caldas  de  Cuntio,  .\ran- 
juez,  Friedrichshall,  and  Mergentheim,  the  two 
latter  being  also  rich  in  chlorides.  (2)  The  prin- 
cipal alkaline  sulphated  waters  are  Carlsbad, 
Marienbad,  Tarasp-Schuls,  Franzensbad,  Elster, 
and  Bertrich.  The  constitution  and  the  action  of 
the  waters  of  Carlsbad  and  Bertrich  are  modified  by 
their  thermal  nature.  North  America  possesses 
some  milder  springs  of  this  class  :  Estrill  Springs, 
Crab  Orchard  Springs,  Bedford  Springs,  Midland 
Well.  (3)  The  best  known  muriated-sulphated 
waters  are  Brides-les-Bains,  Leamington,  Chelten- 
ham, and  St.  Gervais. 

V.  Iron  or  Chalybeate  Waters.  -  Composi- 
tion.— Iron  is  contained  in  the  majority  of  mineral 
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waters  ;  but  we  regard  as  iron  waters  only  those 
\s  here  the  quantity  of  iron  is,  in  proportion  to  the 
other  constituents,  so  far  predominant  as  to  give  a 
special  therapeutic  character  to  the  springs. 

Action. — The  formation  of  blood-corpuscles,  the 
contractility  of  the  blood-vessels,  the  oxidation  and 
the  production  of  heat,  and  the  general  nutrition  of 
tissues  seem  to  be  favoured  hy  the  use  of  iron 
waters.  A  small  quantity  only  of  iron  seems  to  be 
absorbed  by  the  stomach  ;  none  through  the  skin. 
The  action  of  chalybeate  baths  seems  to  be  due  to 
the  influence  of  the  water  and  carbonic  acid  only. 

Uses. — The  conditions  most  benefited  by  chaly- 
beate waters  are  the  various  forms  of  antemia,  or 
poverty  of  blood  and  particularly  of  red  corpuscles, 
especially  when  caused  by  actual  loss  of  blood,  sup- 
puration, or  previous  acute  or  chronic  disease.  The 
liver  and  digestive  organs,  however,  must  be  in 
healthy  working  order,  while  in  cases  of  anaemia 
accompanied  by  congestion  of  the  liver  and  spleen, 
chalybeates  alone  are  rarely  useful,  but  must  be  pre- 
ceded or  modified  in  their  action  by  the  use  of 
saline  waters  or  other  aperients  ;  and  this  is  often 
the  case  not  only  in  anremia  of  Indian  and  malarial 
cachexia,  but  also  in  chlorosis.  Neuralgia,  sterility, 
impotency,  and  general  debility  are  often  benefited 
through  improvement  of  the  general  health.  Those 
iron-waters  are  most  useful  which  contain  the  iron 
in  the  form  of  the  bicarbonate  of  the  protoxide, 
kept  in  solution  by  free  carbonic  acid. 

Enumeration  and  Selection. — Iron  springs 
■Ax^  (\)  coinpai-ativdy pin-e,  that  is,  containing  only 
a  few  grains  of  other  substances  in  sixteen  ounces  of 
water  :  Schwalbach,  Spa,  Briickenau,  Schandau, 
Liebwerda,  Flinsberg,  Freienwalde,  Recoaro, 
Kcenigswarth,  Liebenstein,  Altwasser,  Tunbridge 
Wells,  and  one  of  the  springs  at  Harrogate  ;  (2) 
lompoitnd  iron-spring!;,  that  is,  which  contain,  in 
addition  to  iron  and  carbonic  acid,  a  moderate 
quantity  of  other  salts,  especially  the  carbonates  of 
sodium,  calcium,  and  magnesium,  the  sulphates  of 
sodium,  magnesium,  and  calcium,  and  common  salt  : 
Aratapak,  Orezza,  Pyrmont,  Driburg,  Rippoldsau, 
Griesbach,  Antogast,  Petersthal,  Elster,  Bocklet,  St. 
Moritz,  Reinerz,  Godesberg,  Cudowa,  Imnau,  Ijus- 
sang,  Ceresole  Reale,  and  Santa  Catarina.  In  North 
America  :  Bailey  Springs,  Staft'ord  Springs,  Green - 
castle  Springs,  Estill  Springs,  Schooley's  Mountain 
Springs,  Montvale  Springs,  Rawley  Springs.  Some- 
what different  in  their  action  and  less  easily  assimi^ 
lated  are  the  springs  containing  sulphate  of  iron. 
Representatives  of  this  class  are,  in  America — the 
Oak  Orchard  Acid  Springs,  the  Bath  Alum  Springs, 
Stribling  Springs,  Bedford  Alum  Springs,  and 
Variety  Springs.  The  best  known  in  Europe  are  : 
Flitwick  in  Bedfordshire,  Muskau  in  Silesia,  Parad 
in  Hungaria,  Alexisbad,  and  Ratzes.  Rich  in  sul- 
phate of  iron  in  combination  with  arsenic  are  the 
waters  of  Roncegno  and  of  Levico  in  the  Austrian 
Tyrol,  which  will  be  mentioned  among  arsenical 
waters  ;  they  are  very  powerful,  and  can  only  be 
taken  in  small  doses. 

yi.  Arsenical  Waters. — Arsenic  occurs  in 
sufficiently  appreciable  quantities  in  some  mineral 
waters  to  produce  an  alterative  action  in  cases  of 
ana:mia,  and  various  cachectic  conditions,  especially 
malarial  cachexia,  and  in  some  chronic  skin -diseases. 
We  have  mentioned  already  in  the  preceding  group 
(iron-waters)  two  of  the  strongest  arsenical  waters, 
viz.  :  Levico  and  Roncegno  in  the  Austrian  Tyrol. 
-Weaker  springs  of  arsenic  in  combination  with  iron 


are  :  Ceresole  Reale  in  Upper  Italy,  Val  Sinestra 
near  Tarasp  ;  Vic-sur-Cere,  Sylvanes  and  Bussang  in 
France  ;  Cudowa  and  Linda-Pausa  in  Germany  ; 
Grebernik  (Grebernicza)  in  Bosnia.  Combined 
with  alkaline  and  muriated  ingredients  we  have 
already  mentioned  La  Bourboule  and  Mont  Uore  in 
France,  and  we  may  add  Court-Saint- Etienne  in 
Belgium.  Arsenic  is  also  contained  in  some  springs 
of  Royat,  Saint-Nectaire,  Saint-Honore,  Vichy, 
Vals,  Uriage,  Lamalou,  Bath,  Baden-Baden, 
Plombieres,  Porretta,  eVc. 

VII.  Sulphur-Waters.  —  Composition.  — 
Among  sulphur-waters  we  class  those  springs  which 
contain  either  sulphuret  of  hydrogen,  or  the  sul- 
phuret  of  sodium,  calcium,  potassium,  or  magnesium 
in  an  appreciable  and  constant  proportion.  They 
are  partly  thermal,  partly  cold  ;  and  some  of  them, 
especially  Aix-la-Chapelle,  Uriage,  the  Columbia 
Springs  in  New  Vork,  and  the  Louisville  Artesian 
Well  in  Kentucky,  U.S.A.,  contain  a  considerable 
proportion  of  common  salt  and  other  solids,  which 
are  to  be  taken  into  consideration  in  the  apprecia- 
tion of  their  effects. 

Action. — It  is  difficult  to  describe  the  physio- 
logical effects  of  the  sulphur-waters,  so  far  as 
they  depend  on  such  minute  quantities  of  sulphur 
as  are  contained  in  them.  Sulphur-water  baths 
seem  to  act  in  the  same  manner  as  simple  baths.  If 
the  waters  are  taken  internally,  some  sulphuretted 
hydrogen  is  probably  absorbed,  entering  the  circu- 
lation through  the  portal  vein.  The  pure  sulphur- 
waters  exercise  a  constipating  rather  than  an 
aperient  effect.  The  faeces  become  mostly 
blackened  from  sulphuret  of  iron.  The  protracted 
use  of  these  waters  is  apt  to  lead  to  a  certain  de- 
gree of  anremia,  possibly  from  the  action  of  the 
sulphur  on  the  iron  of  the  blood-corpuscles. 

Uses. — Sulphur-waters  are  mostly  used  in  com- 
bined bathing  and  drinking  courses,  as  also  by  in- 
halation ;  in  cases  of  metallic  poisoning  ;  in  con- 
gestion of  the  liver  ;  piles  ;  bronchial,  laryngeal, 
and  pharyngeal  catarrh ;  in  numerous  cutaneous 
affections,  especially  the  herpetic  dyscrasia  of  the 
French  ;  in  rheumatism  and  gout  ;  and  in  con- 
stitutional syphilis. 

Enu-vierapion  and  Selection. — The  best 
known  tliermal  sitlpliitr-waters  are  :  Eaux  Bonnes, 
Eaux  Chaudes,  Cauterets,  Saint  Sauveur,  Bareges, 
Bagneres  de  Luchon,  Ax,  Escaldes,  Le  Vernet, 
Amelie-les-Bains,  Uriage,  AUevard,  Aix-les- Bains, 
Aix-la-Chapelle,  Baden  in  Austria,  Baden  in 
Switzerland,  Lavey,  and  Schinznach  in  Switzerland  ; 
Acqui  in  Northern  Italy  ;  Battaglia  and  Abano  in 
the  Euganean  mountains  ;  Panticosa  in  Spain  ; 
Mehadia,  and  other  springs  in  Hungary  ;  and  Hel- 
ouan  or  Helwan,  near  Cairo.  Cold  sulphur-springs 
are  :  Eilsen,  Nenndorf,  Langenbriicken,  Weilbach, 
Meinberg,  Reutlingen,  Enghien,  Challes,  Stachel- 
berg,  Heustrich,  Gurnigel,  some  Harrogate  springs, 
Llandrindod  and  Builth  in  Wales,  Moffat  and 
Strathpeffer  in  Scotland,  and  Lisdoonvarna  in  Ire- 
land. There  are  also  several  important  sulphur- 
springs  in  the  United  States  of  America. 

VIM.  Earthy  and  Calcareous  Waters. — 
Composition. — As  earthy  and  calcareous  7i>aters 
we  designate  those  springs  in  which  the  earthy 
substances,  especially  carbonate  and  sulphate  of 
calcium  and  carbonate  of  magnesium,  form  the 
prominent  constituents. 

Action. — In  the  shape  of  baths,  the  earthy 
waters  act   almost  in  the  same  way  as  ordinary 
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water  baths.  Internally  taken,  the  carbonate  of 
calcium  exercises  an  antacid  and  a  soothing  effect 
on  the  mucous  membrane  of  the  stomach  and  in- 
testines, and  together  with  the  sulphate  of  calcium 
is  slightly  astringent  and  constipating.  If  lime  is 
absorbed,  it  may  assist  in  the  formation  of  bone, 
and  may  exercise  also  a  soothing  effect  on  other 
mucous  membranes. 

Uses. — These  waters,  according  to  their  com- 
position, are  useful  in  digestive  troubles  with 
tendency  to  acidity,  diarrhoea,  and  undue  irritability 
of  the  mucous  membrane.  They  are  employed  also 
in  osteomalacia,  rachitis,  and  tuberculosis  ;  and, 
further,  in  some  skin-diseases,  especially  in  eczema, 
and  psoriasis,  where,  however,  the  long  continua- 
tion of  the  warm  bath,  that  is,  the  soaking  of  the 
skin,  is  of  more  importance  than  the  nature  of  the 
solid  constituents  contained  in  the  water.  Some  of 
these  waters  possess  a  great  reputation  in  chronic 
catarrh  of  the  bladder,  and  in  tendency  to  gravel 
and  stone  ;  but  probably  the  large  quantity  of 
water  consumed,  as,  for  instance,  at  Contrexeville, 
and  the  consequent  dilution  of  the  urine  and  the 
washing  out  of  renal  tubules,  are  here  to  be  regarded 
as  the  principal  causes  of  the  useful  effect.  Some 
of  these  waters,  especially  Contrexeville,  are  also 
often  employed  in  uric-acid  diathesis,  and  in  the 
glycosuria  of  fat  and  of  gouty  people,  and  not  less 
so  in  tendency  to  biliary  concretions.  In  all  these 
cases  the  beneficial  effect  is  principally  due  to  the 
washing  out  of  the  tissues  or  small  ducts  by  the 
drinking  of  large  quantities  of  water.  The  best 
known  earthy  or  calcareous  waters  are  :  Wildungen, 
Lippspringe,  Inselbad,  Weissenburg,  Contrexeville, 
Vittel,  Bagneres  de  Bigorre,  St.  Arnaud,  and 
Cransac  ;  and  among  the  table  waters  :  Couzan, 
St.  Galmier,  and  the  Taunus  water.  In  North 
America  the  best  known  earthy  or  calcic  springs 
are  :  Butterworth  Springs,  Eaton  Rapid  Wells,  and 
Leslie  Well  in  Michigan  ;  the  Gettysburg  Spring  in 
Pennsylvania  ;  the  Sweet  Springs  in  West  Virginia  ; 
and  the  Alleghany  Springs  in  Virginia. 

Many  of  the  waters  mentioned  in  other  classes 
might  also  be  mentioned  here,  such  as  Bormio, 
Leuk,  Bath,  and  Lucca,  named  under  the  simple 
thermal  waters  ;  and  Baden  in  Austria,  Baden  in 
Switzerland,  Schinznach,  Battaglia,  Abano,  and 
others  enumerated  under  the  sulphur-waters. 

On  prescribing  Mineral  Waters  and 
Baths. — In  every  case  we  must  first  settle  the 
question  whether  the  treatment  by  mineral  waters 
and  baths  offers  advantages  over  ordinary  treatment. 
If  the  question  is  answered  in  the  affirmative,  we  have 
to  consider  not  only  the  nature  of  the  disease,  but 
quite  as  much  the  nature  of  the  individual  to  whom 
it  occurs  ;  the  amount  of  vital  forces  in  general  ; 
the  power  of  reaction  ;  the  state  of  the  dififerent 
organs  ;  and  whether  they  are  healthy  and  vigorous 
and  can  assist  in  relieving  the  diseased  part  of  the 
organism,  or  whether  they  are  feeble  or  crippled 
and  unable  to  respond  to  any  unusual  demand  made 
on  them.  Thus  we  shall  be  enabled  to  decide 
whether  stronger  therapeutic  influences  can  be  em- 
ployed ;  whether  longer  and  rougher  journeys  are 
permitted,  and  colder  climates  and  seasons ;  or 
whether  delicate  treatment  is  essential,  comprising 
the  simple  thermal  baths,  summer  temperature, 
mountain  climates  of  moderate  elevation,  sunny 
aspects,  and  easy  journeys.  The  baths  and  waters 
are  not  to  be  selected  according  to  the  chemical 
constitution  of  their  springs  alone,  but  the  means 


and  appliances  in  use,  and  the  accustomed  methods 
of  treatment  at  certain  places,  the  qualities  of  the 
local  physician,  the  accommodation,  the  food,  the 
cooking,  and  the  social  conditions,  the  facility  of 
reaching  a  place,  the  climate  and  other  elements  of 
'change,'  are  each  and  every  one  to  be  taken  into 
consideration.  It  must  be  evident  already  from 
these  remarks  that  the  same  morbid  affection  can 
occasionally  be  treated  with  advantage  by  different 
classes  of  mineral  waters  and  at  different  spas,  and 
that  apparently  widely  different  diseases  may  be  be- 
nefited by  the  same  spa  ;  not  only  because  many 
mineral  waters  are  composed  of  different  active  ele- 
ments, but  also  because  the  internal  and  external 
administration  of  the  same  water  may  be  so  much 
varied  as  to  produce  a  great  variety  of  effects.  In 
many  instances  the  disease  itself  cannot  be  directly 
attacked,  but  our  efforts  must  be  directed  towards 
improving  the  general  constitution,  and  through  this 
influencing  the  diseased  portion  of  the  organism. 

In  most  cases  the  local  physician  is  as  important 
as  the  nature  of  the  waters,  and  in  some  even 
more  so. 

We  cannot  do  more  here  than  give  some  hints 
regarding  the  groups  of  diseased  conditions  in  which 
mineral  waters  may  be  prescribed. 

1.  Ancemia. — In  cases  of  anaemia  it  is  essential  to 
consider  whether  the  condition  is  caused,  first,  by 
direct  loss  of  blood  and  its  component  parts ; 
secondly,  indirectly  by  acute  or  chronic  disease, 
sleeplessness,  neuralgia,  and  inability  to  take  up 
food  ;  thirdly,  by  congestion  of  the  pelvic  organs,  with 
loss  of  blood  and  albuminous  juices  ;  or,  lastly,  by 
diseases  of  the  lymphatic  vessels  and  glands,  or 
visceral  affections  resulting  from  malaria  or  hot 
climates  or  from  habitual  constipation.  The  more 
the  first  cause  preponderates,  the  more  we  may 
expect  from  the  direct  use  of  iron  ;  and  we  have 
then  to  consider  whether  treatment  at  home  with 
pharmaceutical  preparations,  or  iron-waters  with  or 
without  change  of  climate,  with  or  without  baths, 
are  to  be  preferred.  In  the  indirect  forms  of 
anoemia  the  mildest  thermal  treatment,  with  moun- 
tain climates  of  moderate  elevation,  or  the  latter 
alone,  with  or  without  suitable  medicinal  treatment, 
are  often  the  only  beneficial  courses  in  delicate  con- 
stitutions ;  while  in  others  somewhat  less  feeble  ac- 
cording to  individual  conditions,  common-salt  waters 
and  baths  with  or  without  iron,  or  the  gaseous  tepid 
salt-baths  of  Nauheim  and  Rehme,  or  the  much 
stronger  influences  of  sea-air  and  of  sea-baths,  are 
useful.  In  the  third  group  the  common-salt  waters, 
with  a  certain  amount  of  iron,  and  occasionally  the 
sulphated  saline  waters,  must  generally  precede 
every  other  attempt  at  strengthening  ;  for  the  ac- 
celeration of  the  portal  circulation,  the  regular 
emptying  of  the  different  branches  of  the  portal 
vein,  and  the  increased  tissue-change  are  essential 
to  the  improvement  of  the  nutrition  and  sanguifica- 
tion ;  and  only  after  such  a  preliminary  course  the 
purer  iron  waters  and  the  higher  alpine  air  are 
likely  to  become  useful.  In  the  treatment  of  some 
forms  of  chronic  tuberculosis  muriated  saline  waters 
with  sea-air  and  sea-baths  are  of  considerable  value.  I 

2.  Sluggish  Portal  Circulation  A  sluggish  con- 
dition of  the  portal  system  forms  a  frequent  compli- 
cation, not  only  of  anaemia,  but  of  a  great  many  [ 
ailments  of  the  different  systems  of  the  body  ;  and  ji 
is  often  only  a  part  of  a  general  want  of  tone  in  the  | 
organic  muscular  fibre,  especially  of  the  right  ven-  | 
tricle  and  of  the  whole  venous  system.   It  is  difficult 
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to  find  a  name  for  these,  by  no  means  rare,  consti- 
tutional defects,  which  form  the  main  characteristics 
of  what  the  old  German  physicians  called  'abdo- 
minal plethora.'  If  we  only  know  what  we  mean 
by  the  terms,  we  may  call  these  conditions  portal 
veiiosity  general  venosity  ■^czoxian^  to  the  ex- 
tent of  the  defect.  They  form  the  principal  com- 
plications and  in  many  cases  the  main  cause  of  the 
most  varied  digestive  troubles,  as  acidity,  sickness, 
flatulency,  constipation,  and  intestinal  catarrh. 
They  are  also  at  the  root  of  congestion  of  the 
hsemorrhoidal  vessels  and  piles,  of  varicosity  of  the 
legs,  of  congestion  of  the  womb  and  ovaries  and 
menstrual  anomalies,  of  congestion  of  the  liver  and 
imperfect  secretion  of  bile,  and  of  chronic  bronchial 
catarrh,  with  dilatation  and  imperfect  contraction  of 
the  right  ventricle.  Gravel  and  gout  are  likewise 
often  associated  with  sluggish  portal  circulation. 
In  the  treatment  of  these  very  numerous  complaints, 
widely  different  though  they  appear  to  be,  we  have 
therefore  always  to  ask  how  far  they  are  complicated 
by  portal  venosity,  and  how  far  diet,  regimen, 
pharmaceutical  and  balneotherapeutic  treatment 
directed  against  this  venosity  may  relieve  the 
special  case  before  us.  If  this  portal  venosity  occur 
in  lean  and  delicate  persons,  the  common-salt 
waters  are  often  useful,  as  Kissingen,  Ilomburg, 
Soden,  Bourbonne-les-Bains,  Salsomaggiore,  the 
Saratoga  Springs,  Michigan  Congress  Spring, 
Spring  Lake  Well  in  North  America,  &c. ,  which 
increase  the  tissue-change  without  impairing  the 
nutrition,  internally  and  in  the  form  of  baths,  or 
the  simple  thermal  baths  in  sub-alpine  situations, 
assisted  by  the  internal  use  of  salt  waters.  If  the 
individual  be  stout  and  inclined  to  costiveness,  the 
sulphated  saline  waters  with  soda  and  common  salt, 
such  as  Carlsbad,  Marienbad,  Franzenstjad,  Elster, 
Brides-les-Bains,  Luhatschowitz,  and  Tarasp,  are 
the  most  effective  ;  while  again  in  others  of  this 
class  the  simple  alkaline  waters,  such  as  Vichy,  the 
Congress  Spring,  &c. ,  are  preferable.  In  all  these 
cases,  however,  the  treatment  by  waters  and  baths 
ought  to  be  assisted  by  regulation  of  diet  and 
exercise. 

3.  Gravel. — Gravel,  especially  uric-acid  gravel,  is 
usually  complicated  with  portal  venosity,  and  is  to 
be  treated  accordingly.  As  a  symptomatic  treat- 
ment, the  alkaline  mineral  waters  have  a  more  lasting 
effect  than  the  administration  of  alkaline  pharma- 
ceutical preparations  ;  but  more  effective  are  alka- 
line waters  containing  sulphates,  and  especially  the 
less  concentrated  and  hot  springs  of  Carlsbad. 
Most  useful  of  all,  especially  for  home  treatment, 
are  the  waters  of  Luhatschowitz,  with  their  peculiar 
combination  of  carljonates  and  chlorides.  The 
earthy  waters  of  Contrexeville  and  Wildbad  have 
a  historic  reputation,  and  owe  this  in  part  to  the 
large  doses  which  can  mostly  be  prescribed. 

4.  Gout. — Gout  is  likewise  often  complicated 
with  and  aggravated  by  a  defective  portal  circula- 
tion, and  we  must  always  endeavour  to  facilitate 
the  removal  of  the  products  of  the  retrogressive 
tissue-change  ;  but  gout  occurs  in  the  most  widely 
different  constitutions.  If  gout  and  its  allied  forms 
be  met  with  in  so-called  strong  constitutions,  with  a 
good  primary  digestion,  ability  to  sustain  a  long 
morning  fast,  accompanied  perhaps  by  a  tendency 
to  stoutness,  and  an  acid  urine  of  tolerably  high 
specific  gravity,  becoming  iridescent  with  nitric 
acid,  the  alkaline  sulphated  waters  of  Carlsbad,  and 
sometimes  those  of  Marienbad,  Franzensbad,  Elster, 


Tarasp,  and  the  muriated  sulpliated  waters  of 
Brides-les-Bains,  are  most  useful,  though  they  can- 
not altogether  remove  the  gouty  disposition.  If  the 
time  be  short,  and  a  long  rest  after  the  course  not 
permitted,  the  simple  alkaline  waters  of  Vichy  may 
be  selected,  and  in  more  delicate  constitutions  the 
muriated  alkaline  waters  of  Royat,  Ems,  or  Baden- 
Baden.  In  lean  and  weak  gouty  patients,  the 
common-salt  waters  of  Homburg,  Kissingen,  and 
Leamington,  the  arsenical  salt  waters  of  La  Bour- 
boule,  the  waters  of  Wiesbaden,  the  muriated  sul- 
phur-waters of  Aix-la-Chapelle,  Harrogate,  or  Llan- 
drindod,  or,  again,  weak  muriated  alkaline  waters 
like  Baden-Baden,  deserve  a  trial.  In  many  deli- 
cate persons  the  simple  thermal  waters  of  Buxton, 
Teplitz,  Schlangenbad,  Wildbad,  Ragatz,  Gastein, 
and  Bath,  and  the  sulphur- waters  of  Aix-les-Bains  and 
Bagneres  de  Luchon,  offer  great  advantages  ;  but  nu- 
merous cases  may  be  regarded  as  quite  intractable  by 
baths  and  waters,  and  in  these  diet  and  climate  and 
regulation  of  exercise  are  the  only  means  of  manage- 
ment, assisted  by  various  anti-gouty  medicines. 

5.  Chronic  rheumatism.  —  In  chronic  rheumatism, 
associated  with  exudation  round  the  joints,  the  hot 
thermal  treatment  is  the  most  useful,  either  at  the 
hotter  simple  thermal  spas,  as  Bath,  Teplitz,  Acqui, 
the  Euganean  baths,  the  hot  springs  of  North  Ame- 
rica, or  the  natural  vapour-baths  of  the  cave  of  Mon- 
summano  ;  at  the  weaker  hot  salt  waters  of  Royat, 
Wiesbaden,  and  Baden-Baden  ;  or  at  the  thermal 
sulphur-waters,  such  as  Aix-la-Chapelle,  Uriage, 
Aix-les-Bains,  Bareges,  Bagneres  de  Luchon,  and 
Eaux  Chaudes.  For  more  delicate  cases,  especially 
in  those  combined  with  weakness  of  the  muscles  of 
the  heart,  with  or  without  valvular  disease,  we  have 
the  gaseous  thermal  salt  waters  of  Rehme  and 
Nauheim.  In  the  muscular  varieties,  with  stiffness, 
the  hotter  waters  are  specially  indicated,  assisted  by 
douches  and  shampooing.  In  many  instances,  how- 
ever, the  cause  of  constantly  recurring  rheumatism 
is  weakness  of  the  skin,  and  here  the  tonic  forms  of 
the  cold  water-cure  and  sea-baths  promise  more  per- 
manent good  than  hot  baths. 

We  might  be  expected  to  give  a  few  hints  on 
diet  during  mineral-water  courses,  but  no  general 
rules  can  be  laid  down.  Every  individual  requires 
rules  for  his  own  case  ;  and  rules  which  may  be 
necessary  during  the  use  of  muriated  saline  or  sul- 
phated saline  waters,  are  not  necessary  in  other 
courses — for  instance,  of  simple  thermal  or  of  iron 
waters. 

The  resident  physician  ought  to  guide  every  in- 
valid, according  to  his  or  her  individual  condition, 
as  well  with  regard  to  diet  as  to  the  internal  or 
external  use  of  waters,  and  with  regard  to  exercise 
and  other  hygienic  and  therapeutic  aids.  The  result 
of  a  course  of  waters  often  depends  entirely  on  this 
guidance.  It  is  important,  therefore,  to  supply  the 
bath- physician  with  a  statement  as  to  the  ailments 
and  the  constitution  of  the  invalid. 

Length  of  Treatment. — It  is  a  general  belief 
that  three  or  four  weeks  is  the  term  for  a  course  of 
waters  or  baths  ;  but  it  is  impossible  to  fix  a  definite 
time.  As  courses  of  iodide  of  potassium,  of  iron,  of 
quinine,  or  of  mercury  must  be  of  different  duration 
in  different  individuals,  exactly  so  we  find  it  with 
mineral  waters  ;  and  as  two  or  three  courses  of  a 
remedy  may  have  to  be  taken  in  the  same  year,  so 
it  is  often  desirable  to  give  two  or  three  courses  of 
Vichy,  of  Carlsbad,  or  of  other  .Spa  waters,  in  one 
year,  though  not  all  of  them  need  be  taken  at  the 
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spring.  In  many  cases  preparatory  courses  are 
advisable — climatic,  medicinal,  and  balneothera- 
peutic ;  and  in  as  large  a  number  secondary  courses. 
Most  invalids  ought  not  to  return  immediately  after 
a  course  of  baths  to  their  usual  abodes  and  accus- 
tomed ways  of  living,  but  ought  to  have  what  the 
Germans  call  a  '  Nachkur,'  at  climatic  health  re- 
sorts selected  according  to  the  condition  of  each  in- 
dividual. In  many  instances,  moreover,  it  is  im- 
peratively necessary  to  abstain  from  work,  and  to 
keep  to  a  simple  diet  for  about  a  month  or  more 
after  the  course  of  waters,  and  this  is  especially  the 
case  with  the  more  powerful  waters  like  Carlsbad 
and  Marienbad.  It  must  be  clearly  understood 
that,  in  order  to  make  a  course  of  waters  permanently 
beneficial,  it  is  necessary  to  avoid  the  injurious  in- 
fluences which  have  led  to  the  morbid  condition, 
not  only  for  one  or  two  months  but  for  the  whole 
life. 

Season. — As  to  the  period  of  the  year,  there  is 
no  time  when  the  different  waters  might  not  be 
drunk,  if  it  were  necessary.  Most  spas  are  open 
only  from  May  till  October,  some  longer  ;  some  only 
from  June  till  September  ;  but  some  few  localities 
are  partially  open  also  during  the  winter,  especially 
Aix-la-Chapelle,  Aix-les-Bains,  Dax,  Amelie-les- 
Bains,  Bath,  Acqui,  Salsomaggiore,  Baden-Baden, 
and  Wiesbaden.  Many  waters  can  be  taken  at 
home,  and  at  any  time  of  the  year  ;  but  when  taken 
at  home  the  elements  of  change  are  wanting,  and 
the  strict  adherence  to  regimen  and  diet  is  often 
difficult.  During  the  summer  months  the  demands 
on  the  human  body  are  diminished  by  the  external 
warmth  and  the  greater  equability  of  the  meteoro- 
logical influences  ;  nature  is  more  exhilarating,  and 
invites  to  outdoor  life  and  exercise,  without  much 
risk  of  chills  and  their  consequences.  Delicate  per- 
sons, therefore,  ought  to  select  the  summer  months 
for  courses  at  the  spas.  The  later  parts  of  the 
spring  and  the  autumn,  however,  offer  advantages 
to  the  more  robust,  who  at  those  times  find  the 
baths  and  the  hotels  less  crowded,  and  who  can 
then  receive  more  attention  from  the  bath-physician. 
And,  besides,  those  who  are  unable  to  bear  heat 
have  in  the  earlier  and  later  parts  of  the  season  the 
benefit  of  cooler  air,  which  is  to  the  average  visitor 
a  real  advantage  at  some  of  the  hotter  localities, 
like  Aix-les-Bains,  Acqui,  Salsomaggiore,  Aix-la- 
Chapelle,  Ems,  Kreuznach,  Wiesbaden,  Soden, 
Baden-Baden,  and  Ragatz.      Hermann  Weber. 

MINER'S  LUNG.— Pneumoconioses. 

MINER'S  NYSTAGMUS.— Occupation- 
Diseases  ;  and  Nystagmus. 

MIRROR-MAKER'S  PALSY.-5ee  Occupa- 
tion-Diseases. 

MIRYACHIT  (Russ.  miriatchitje,  to  play  the 
fool). — See  Ecstasy. 

MISCARRIAGE.  —  Synon.  :  Abortion;  Fr. 
Avoi-tement ;  Fausse  Coiiche  ;  Ger.  Fehlgehurt. 

Definition. — Miscarriage  is  the  interruption  of 
gestation  before  the  foetus  has  become  viable. 

Frequency. — The  relative  frequency  of  mis- 
carriages, of  premature  labours  (between  the  seventh 
and  ninth  months),  and  of  full-time  births,  cannot 
be  very  closely  estimated.  Early  abortions  are 
often  unnoticed  oi  forgotten.  The  statement  of 
Whitehead  is  very  striking,  that  of  sixty-four  women 


who  had  lived  in  wedlock  till  the  menopause,  there 
were  only  eight  who  had  not  at  some  time  had  a 
miscarriage.  His  statistics  show  that  the  period  at 
which  abortions  most  frequently  occur  is  about  the 
third  month. 

/Etiology. — The  causes  of  abortion  may  be 
found  either :  ( i )  on  the  part  of  the  ovum  or 
foetus  ;  or  (2)  on  the  part  of  the  mother. 

1.  Fxtal. — The  causes  of  miscarriage  on  the  part 
of  the  ovum  are  :  (a)  all  the  diseases  of  the  fcetus 
itself  which  compromise  its  life,  such  as  acute 
fevers  and  chronic  diseases — chiefly  of  syphilitic 
origin  ;  and  many  of  the  morbid  changes  in  the 
foetal  appendages.  Of  the  latter  the  most  note- 
worthy are,  first,  diseases  of  the  chorion,  the  most 
familiar  of  which  is  the  hydatidiform  degeneration  ; 
secondly,  abnormal  conditions  of  the  umbilical 
cord,  such  as  excessive  torsion  with  constriction  of 
the  vessels,  convolutions  of  it  simultaneously  round 
the  neck  and  lower  extremities,  and  the  formation 
of  tight  knots  upon  it  ;  and  thirdly,  abnormal  rela- 
tions and  morbid  conditions  of  the  placenta.  Where 
the  placental  area,  for  example,  is  of  too  limited 
extent,  the  ovum  easily  becomes  detached  from  the 
uterus  ;  where  it  is  too  large,  extravasations  of 
blood  easily  take  place  in  the  lobules.  When  the 
placenta  is  planted  low  down  in  the  cavity  of  the 
uterus,  it  is  liable  to  partial  detachments  ;  and  thus 
in  a  great  many  cases  abortion  takes  place  at  an 
early  stage  in  patients  who  would  have  been  subject 
to  the  greater  dangers  of  unavoidable  hemorrhage 
had  the  pregnancy  gone  on  towards  the  usual  term. 
Again,  the  morbid  processes  which  occur  in  the 
placenta,  inflammatory,  degenerative,  or  apoplectic, 
whether  due  to  a  syphilitic  taint,  or  to  other  causes, 
lead  to  death  of  the  embryo  or  foetus,  and  thus  in 
many  instances  to  the  early  casting  of  the  ovum. 
It  is  worth  while  to  note  that  death  of  the  embryo, 
and  morbid  changes  in  its  appendages,  do  not 
necessarily  at  once  cause  abortion.  Three  or  four 
weeks  usually  elapse  after  the  death  of  the  foetus 
ere  its  expulsion  is  effected  ;  the  decidual  membrane 
having  in  the  interval  undergone  retrogressive 
changes.  It  is  only  when  such  an  extravasation  of 
blood  takes  place  as  leads  to  sudden  distension  of 
the  uterus,  or  when  the  membranes  burst  and  such 
escape  of  liquor  amnii  occurs  as  leads  to  its  sudden 
collapse,  that  the  organ  is  stimulated  to  the 
immediate  evacuation  of  its  contents.  Hence, 
while  the  ultimate  cause  of  abortion  is  often  enough 
traceable  to  the  ovum,  the  immediate  occasion  is 
more  frequently  due  to  some  maternal  condition. 

2.  Alaternal. — The  causes  of  miscarriage  on  the 
part  of  the  mother  are  either  {a)  genei-a! ;  or  {h) 
local,  [a]  Among  the  getieral  or  constitutional 
conditions  that  favour  the  occurrence  of  abortion  we 
note,  first,  all  the  causes  that  lead  to  depression  of 
a  woman's  health.  Abortions  are  frequent,  for  in- 
stance, in  times  of  famine  ;  among  women  who  yield 
themselves  to  excesses  ;  in  anaemic  women  ;  and  in 
those  tainted  with  the  syphilitic  poison.  Often 
enough,  especially  in  the  last  class,  the  cause  of  the 
abortion  can  be  traced  to  some  morbid  change  in 
the  maternal  portion  of  the  placenta  ;  but  some- 
times it  seems  to  be  due  simply  to  the  impure  or 
impoverished  condition  of  the  patient's  blood. 
Secondly,  fevers,  such  as  the  zymotic  fevers,  and 
acute  inflammations,  more  particularly  of  important 
viscera,  such  as  pneumonia,  occurring  in  gravid 
women,  very  frequently  become  complicated  by 
abortion.    Thirdly,    shock   may   bring   on  mis- 
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carriage,  whether  operating  simply  through  the 
nervous  system,  of  which  we  meet  occasional 
examples,  or,  as  is  more  frequently  the  case,  by 
producing  a  more  direct  physical  impression  upon 
the  uterus,  as  in  cases  where  the  patient  leaps  or 
steps  suddenly  down  from  a  height,  lifts  a  weight, 
stretches  her  arms  above  her  head,  or  is  exposed  to 
any  sudden  jar  or  more  protracted  jolting.  Though 
many  cases  of  abortion  are  attributed  to  such  a 
cause,  it  is  always  to  be  borne  in  mind  that  in  some 
of  these,  at  least,  the  supposed  cause  would  not 
have  led  to  the  disaster  unless  there  had  already  ex- 
isted a  predisposition  in  some  morbid  condition  of 
the  uterus  or  its  contents. 

Among  (/;)  the  local  causes  we  iind,  first,  and 
most  frequently,  diseased  conditions  of  the  deciduae. 
Commonly  in  these  cases  the  patient  had  previously 
been  the  subject  of  chronic  endometritis  ;  though  oc- 
casionally cases  are  met  with  where  there  have  been 
no  marked  symptoms  previously,  and  the  degenerative 
process  may  affect  either  the  vera  or  reflexa  or 
serotina,  separately  or  simultaneously.  Second  in 
frequency  under  this  head  we  have  the  abortions 
due  to  displacements  of  the  uterus,  these  being  com- 
monly either  descents  or  retroversions.  Thirdly, 
neoplasms  of  the  uterus,  such  as  cancers  or  fibroid 
tumours,  sometimes  permit  the  occurrence  of 
conception,  but  prevent  gestation  running  to  its 
natural  terra.  Fourthly,  the  presence  of  tumours  in 
the  neighbouring  organs,  or  inflammatory  adhesions 
among  them,  may  prevent  the  uterus  from  attaining 
its  full  growth,  and  compel  it  to  early  evacuation  of 
its  contents. 

Symptoms  and  Diagnosis. — In  dealing  with  a 
case  of  suspected  miscarriage,  we  have  to  determine 
first  that  the  patient  is  pregnant.  This  we  do  by  a 
careful  inquiry  into  the  patient's  history,  and  a  com- 
plete physical  examination.  Supposing  that,  by  the 
usual  investigation  into  the  signs  and  symptoms  of 
pregnancy,  we  are  satisfied  that  gestation  had  begun, 
we  have  next  to  ascertain  whether  miscarriage  is 
only  threatening  to  come  on,  has  fairly  set  in,  or 
has  already  been  completed. 

The  symptom  that,  in  the  great  run  of  cases,  first 
attracts  attention,  which  usually  goes  on  till  the 
process  is  completed,  and  which  continues  for  some 
hours  or  days  subsequently,  is  hremorrhage.  The 
amount  of  blood  lost  varies  indefinitely  ;  and  so  does 
the  manner  of  its  escape.  In  certain  cases  the  onset 
<jf  pelvic  pains,  with  the  regular  intermissions  that 
lietray  their  origin  in  tfie  muscular  contractions  of 
the  uterine  walls,  alarms  the  patient  and  attracts 
her  attention  before  an}'  escape  of  blood  has  taken 
place.  These  cases  are  exceptional.  Usually  the 
haemorrhage  precedes — and  it  may  be  for  days  or 
weeks — the  expulsive  action  of  the  uterus.  The 
cases,  however,  are  rare — unless  they  be  instances 
of  very  early  abortion — where  the  process  is  com- 
pleted without  the  accession  of  appreciably  painful 
contractions.  Occasionally  there  occur  discharges 
of  liquor  amnii  or  other  watery  fluid,  or  of  frag- 
ments of  the  degenerated  membranes,  or  of  the  dis- 
integrated foetus. 

These  symptoms  call  for  physical  exploration  of 
the  uterus.  If  we  find  the  uterus  gravid,  with  the 
OS  undilated  and  the  cervical  canal  above  it  unex- 
panded,  the  hemorrhage  being  slight  and  the  pains 
controllable,  we  regard  and  treat  the  case  as  one 
simply  of  threatened  abortion.  But  if  the  pains  are 
persistent,  if  the  os  uteri  opens  to  admit  the  finger, 
or  the  canal  of  the  cervix  above  it  is  becoming  ex- 


panded ;  still  more,  if  the  uterine  contents  are  being 
pressed  down  within  reach  of  the  exploring  finger, 
we  have  to  do  with  an  actual  aljortion  which  it  is 
useless  to  seek  to  avert.  The  treatment  of  actual 
abortion  is  often  enough  called  for,  even  with  quies- 
cent uterus  and  closed  canals,  when  the  hremorrhage 
is  profuse. 

In  trying  to  determine  whether  the  miscarriage  is 
completed,  we  have  first  to  examine  the  mole  or 
mass  that  has  been  expelled.  This  consists  some- 
times of  the  ovum  alone  ;  of  the  ovum  and  decidua 
reflexa  ;  or  of  the  ovum  with  all  the  uterine  deci- 
duae. Where  the  uterine  contents  escape  in  broken- 
down  fragments,  and  cannot  be  satisfactorily  pieced 
together,  it  becomes  necessary  to  examine  the  uterus, 
and  even  to  explore  the  interior  of  that  organ  with 
the  finger  ;  and  in  these  and  other  cases  where  the 
diagnosis  is  doubtful,  it  may  be  requisite  sometimes 
to  dilate  the  cervix  with  a  carbolised  sponge  or  tupelo 
tent,  or  with  Hegar's  dilators,  in  order  to  get  full 
access  to  the  uterine  cavity. 

Treatment. — The  treatment  of  miscarriage 
varies  according  as  we  have  to  do  with  a  case  of 
(I)  threatening  abortion;  or  (2)  abortion  in  actual 
progress  ;  or  (3)  incomplete  abortion. 

1 .  Treatment  oftJireateniug  abort  ion.  — The  treat- 
ment in  a  case  where  abortion  is  merely  threatening 
is  largely  expectant.  The  patient  is  put  to  bed, 
and  kept  at  rest  in  the  recumbent  position.  All 
exercise  or  excitement,  physical  or  psychical,  must 
be  forbidden.  A  light,  non-stimulating  diet,  with 
fluids  for  the  most  part  cold,  is  to  be  enjoined  ;  and 
any  tendency  either  to  constipation  or  to  diarrhoea 
is  to  be  combated.  Where  the  hremorrhage  is  con- 
tinuous and  the  uterus  atonic  or  flaccid,  small  doses 
of  ergot — twenty  drops,  every  six  or  eight  hours,  of 
the  liquid  extract — are  useful.  Diluted  sulphuric 
acid  or  gallic  acid,  either  alone  or  in  combination 
with  digitalis,  may  be  administered.  Where  there 
are  occasional  pains  accompanying  the  discharge, 
the  best  effects  are  obtained  from  the  administration 
of  opiates,  which  may  be  prescribed  in  the  form  of 
the  acetate  of  lead  and  opium  pill.  Where  the 
pains  constitute  the  more  urgent  symptom,  and  the 
haemorrhage  is  less,  it  may  be  well  to  check  the 
uterine  action  at  once  by  the  use  of  an  anaesthetic 
followed  by  opiates,  or  the  administration  of  a  dose 
of  chloral  hydrate  ;  and  the  astringent  may  then  be 
dispensed  with.  The  opiates  in  such  cases  are  best 
administered  hypodermically  or  per  rectum.  In 
many  cases  the  liquid  extract  of  Viburnum  pruni- 
folium  in  doses  of  5ss^5i  has  proved  useful  as  a 
sedative  to  the  uterus  in  threatened  abortion. 

2.  Treatment  of  actual  abortion. — Where  the 
stage  of  expectancy  is  clearly  over,  and  the  patency 
of  the  OS  internum,  the  persistence  of  the  pains,  or 
the  profusion  of  the  haemorrhage,  calls  for  active 
interference,  there  are  two  main  indications  to  be 
fulfilled— namely,  to  restrain  the  hxmorrhage  ;  and 
to  ensure  the  complete  evacuation  of  the  uterus. 

To  restrain  the  haemorrhage,  we  compel  the 
uterus  to  more  energetic  contraction,  first,  by  the 
adnninistration  of  large  repeated  doses  of  ergot.  A 
drachm  of  the  liquid  extract  may  be  given  every 
three  or  four  hours  ;  but  the  effect  of  the  drug  can 
be  most  speedily  and  safely  ensured  by  the  hypo- 
dermic injection  of  ergotin — according  to  some  such 
formula  as  this  :  Ijt  Ergotini  fjij  ;  chloral  hydratis 
5ss  ;  aquae  destillatae  5vj  — 16  drops  to  be  injected 
into  the  gluteal  muscle  (sec  Hypodermic  Medi- 
cation).   The  dialysed  solution  of  ergotin  is  said 
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to  produce  less  irritation.  Secondly,  the  genital 
canal  must  be  plugged.  Where  we  have  no  other 
means  at  command  of  checking  the  discharge,  a 
carefully  applied  vaginal  tampon  may  be  trusted  ; 
or  the  vaginal  plug  may  be  used  where  the  haemor- 
rhage is  going  on  but  there  is  still  some  hope  that 
the  abortion  may  be  arrested.  Where  the  indica- 
tion is  more  urgent,  the  introduction  of  a  sponge 
tent  into  the  cervical  canal  is  very  much  more  satis- 
factory, and  in  every  way  more  efficacious.  It 
arrests  the  hemorrhage  immediately  and  inevitably  ; 
it  excites  the  uterus  to  more  energetic  action  ;  and 
it  at  the  same  time  expands  the  cervical  canal  in  all 
its  length.  Where  the  indication  is  present  for  still 
more  rapid  dilatation  of  the  cervix,  this  may  be 
effected  by  means  of  dilators,  such  as  Hegar's. 

The  complete  evacuation  of  the  uterus  may  take 
place  by  the  unaided  efforts  of  its  muscular  walls. 
On  visiting  a  patient  in  the  morning,  who  had  a 
sponge-tent  passed  into  the  cervix  uteri  and  a  hypo- 
dermic injection  of  ergotin  over  night,  we  may  find 
sponge  and  ovum  and  all  expelled.  Where  the 
ovum  is  still  in  utero,  if  it  be  loose  and  the  cervix 
dilated,  compression  of  the  uterus  from  above  the 
pubes  may  suffice  to  make  it  expel  its  contents. 
Usually,  however,  it  becomes  necessary  to  get  at 
the  interior  of  the  uterine  cavity  with  a  finger  or 
fingers  passed  through  the  vaginal  canal.  In  most 
cases  it  greatly  facilitates  the  operation  to  anjesthetise 
the  patient,  and  in  some  cases  the  previous  admini- 
stration of  chloroform  is  absolutely  necessary.  To 
render  the  uterus  accessible  to  the  exploring  fingers, 
it  must  either  be  pushed  down  from  above  or  dragged 
down  from  below.  The  patient  lying  unconscious 
on  her  back,  the  fundus  uteri  may  be  depressed  by  the 
left  hand  pushed  firmly  and  steadily  down  through  the 
pelvic  brim.  The  depression  may  be  effected  by  an 
assistant,  but  never  so  satisfactorily  as  by  the  operator 
himself.  No  less  than  two  fingers  of  the  right  hand 
should  be  used  for  the  internal  manipulation  ;  the 
middle  finger  being  folded  in  the  fornix  vagina, 
while  the  index  passes  through  the  os  to  the  fundus 
uteri,  and  sweeps  round  the  entire  ovum,  detaching 
it  at  any  adherent  points.  Sometimes  the  middle 
finger  more  conveniently  enters  the  uterine  cavity  ; 
and  in  most  cases  of  miscarriage  in  the  fourth 
month,  the  whole  hand,  except  the  thumb,  may 
require  to  be  passed  into  the  vagina,  and  two  or 
more  fingers  into  the  uterine  cavity.  Even  where 
the  vaginal  orifice  is  not  at  first  very  wide,  if  the 
hand  be  carefully  warmed  and  soaped,  and  the  inter- 
stices of  the  fingers  filled  up  on  their  palmar  aspect 
with  a  quantity  of  half-melted  soap,  sufficient  dila- 
tation is  speedily  effected.  Occasionally  the  smaller 
left  hand  may  be  employed  for  internal  manipula- 
tion, while  the  stronger  right  is  engaged  in  making  the 
external  pressure  on  the  fundus  uteri.  Access  to  the 
interior  of  the  uterus  may  in  most  cases  be  gained 
more  easily  by  dragging  the  uterus  down  from  below. 
One  or  other  of  the  lips  of  the  uterus — usually  the 
anterior — is  seized  with  a  vulsellum,  double-  or 
triple-pronged,  and  slightly  curved.  One  of  the 
blades  grasps  the  vaginal  aspect  of  the  front  lip  of 
the  cervix  as  high  up  as  the  roof  of  the  vagina,  the 
other  at  a  corresponding  level  within  the  cervical 
canal.  The  uterus  is  capable  of  being  drawn  far 
down  without  any  injury  to  its  ligaments,  or  any 
laceration  by  the  bite  of  the  vulsellum.  It  may  be 
pulled  down  with  the  right  hand  and  kept  fixed  by 
it,  while  the  fingers  of  the  left  pass  into  the  cavity, 
and  explore  and  evacuate  it.    Or  the  vulsellum  may 


be  held  in  the  left  hand,  or  given  to  an  assistant,  to 
keep  the  uterus  depressed,  while  the  more  familiar 
right-hand  fingers  do  the  intra-uterine  work.  The 
finger  or  fingers  that  have  detached  the  ovum  com- 
monly succeed  in  extracting  it,  aided  sometimes  by 
pressure  with  the  other  hand  from  without.  If  not,, 
there  is  no  objection  to  laying  hold  of  the  loosened 
body  with  a  pair  of  long  dressing-forceps,  or  a 
Lyon's  or  polypus-forceps,  and  so  withdrawing  it  \ 
but  no  such  instrument,  even  though  it  bear  the 
name  of  abortion-forceps,  ought  to  be  trusted  to  for 
the  detachment  of  a  retained  ovum  or  fragment  of 
adherent  placenta.  The  separation  should  always 
be  effected  by  the  direct  action  of  the  living  finger. 

3.  Treatment  of  incomplete  abortion.  —  In  mis- 
managed cases  the  uterus  is  left  imperfectly  evacu- 
ated, and  the  patient  continues  to  suffer  from  menor- 
rhagia  and  metrorrhagia — it  may  be  for  months 
subsequently.  In  such  circumstances  the  use  of  the 
curette  is  invaluable.  Sometimes  a  degree  of  dila- 
tation with  tupelo  tent  or  otherwise  is  required,  but 
usually  the  cervical  canal  easily  permits  of  the  pas- 
sage of  a  curette,  with  which  the  surfaces  of  the 
uterus  can  be  scraped  and  the  entire  cavity  of  the 
organ  can  be  cleared  out.  The  curetting  should  be 
accompanied  or  immediately  followed  by  the  wash- 
ing out  of  the  cavity  with  a  stream  of  hot  water,  of 
the  temperature  of  110°  to  120°  F. ,  containing  I  in. 
5,000  of  corrosive  sublimate,  or  some  such  anti- 
septic, with  the  view  at  once  of  checking  further 
haemorrhage  and  disinfecting  the  uterine  cavity.  In 
the  cases  where  the  ovum  has  undergone  hydatidi- 
form  degeneration,  the  further  progress  of  the  patient 
should  be  watched  with  special  care.  In  a  number 
of  women  who  have  been  the  subjects  of  such  a 
'  molar  pregnancy,'  malignant  degeneration  has 
taken  place  in  the  interior  of  the  uterus,  apparently 
from  the  retention  of  some  of  the  chorionic  elements. 
This  decidiioma  maligmnn  may  give  rise  to  fatal 
haemorrhages  or  to  metastatic  processes  in  the  lungs 
and  other  organs  ;  and  the  patient's  only  chance  of 
cure  is  obtained  by  an  early  hysterectomy.  See 
Placenta,  Diseases  of. 

After-treatment. — The  uterus  having  been  com- 
pletely emptied,  the  patient  should  be  kept  at  abso- 
lute rest  in  bed,  and  subjected  to  the  same  treat- 
ment as  an  ordinary  puerperal  female. 

Alexander  Russell  Simpson. 

MITOSIS  (jui'tos,  a  thread). — Synon.  :  Karyo- 
kinesis  ;  Indirect  Cell-division. — The  process  by 
which  living  animal-cells  usually  divide  and  multiply. 
See  Cell. 

MITRAL  VALVE  AND  ORIFICE,  Diseases 

of. — See  Heart,  Valves  and  OriI'TCEs  of,. 
Diseases  of. 

MOFFAT,  in  Scotland. — Sulphur  and  also 
chalybeate  waters.    See  Mineral  Waters. 

MOGIGRAPHIA  (^>.6yis,  with  difficulty;  and 
ypacpu,  I  write). — A  synonym  for  writer's  cramp. 
See  Writer's  Cramp. 

MOLE.— MOLAR  PREGNANCY.— Defini- 
tion.— A  degenerated  mass  formed  in  the  uterus  as 
a  result  of  conception. 

There  are  two  varieties  of  mole  :  (l)  the  fleshy, 
carneous,  or  blood-mole  ;  and  (2)  the  vesicular  or 
hydatidiform  mole. 

I.  The  Carneous  or  Fleshy  Mole. — This 
is  sometimes  called  a  blood-mole  or  apoplectic  ovum 
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owing  to  its  hemorrhagic  origin.  Some  authorities 
think  that  a  carneotis  mole  is  a  later  stage  of  a 

blood-iiiok,''  altered  either  bj'  organisation  or  by 
changes  due  to  decidual  endometritis.  The  carneous 
mole  is  due  to  haemorrhage  into  the  decidua  vera  or 
serotina.  The  blood  may  find  its  way  between  the 
decidua  vera  and  reflexa,  or  between  the  chorion 
and  amnion,  or  more  rarely  may  invade  the  amniotic 
cavity  itself.  In  any  case  the  involved  chorionic 
villi  are  separated  from  the  maternal  blood-supply, 
or  rendered  useless  by  compression,  and,  if  the 
haemorrhage  be  extensive,  or  be  in  the  neighbour- 
hood of  the  insertion  of  the  cord,  the  embryo 
perishes,  and  shrinks,  and,  if  the  amniotic  cavity  is 
encroached  upon,  may  disappear  altogether.  The 
resulting  mole  is  a  thick-walled  cyst,  lined  by 
amnion,  which  is  thrown  into  irregular  bosses  by 
the  extravasated  blood.  It  is  distinguished  from 
extruded  fibroids  by  its  general  appearance  and  by 
the  presence  of  decidual  cells  and  villi,  and  by  the 
absence  of  muscle-fibres.  From  the  membrane  of 
membranous  dysmenorrhoea,  and  from  the  decidua 
of  ectopic  gestation,  it  is  distinguished  by  the  pre- 
sence of  villi  and  by  the  great  thickness  of  the  cyst- 
wall.  A  mole  of  a  similar  type  may  form  in  the 
Fallopian  tube  in  cases  of  tubal  gestation.  See 
Pregnancy,  Diseases  of. 

Sympto.ms  and  Diagnosis. — After  a  few  weeks 
of  pregnancy  the  usual  symptoms  and  physical  signs 
of  gestation  gradually  become  less  defined.  If  the 
uterus  be  examined  Isimanually  at  intervals  during 
this  period,  it  is  found  to  have  become  suddenly 
enlarged  as  a  result  of  the  hx-morrhage,  and  then 
to  have  gradually  lessened  in  size,  remaining  smaller 
and  more  incompressible  than  it  would  have  been 
in  normal  pregnancy.  The  ovum  may  at  once 
come  away,  or,  as  frequently  happens,  may  remain 
ill  iitcio  {missed  abortion)  till  the  fifth  or  sixth 
month  ;  or  even  remain,  a  fact  of  medico-legal 
importance,  till  long  after  full-term,  and  cases  are 
reported  where  menstruation  has  in  the  interval  been 
normally  re-established.  More  usually,  however, 
there  is  a  brownish  and  sometimes  offensive  dis- 
charge, with  occasional  bright  red  haemorrhage,  and 
the  diagnosis  then  has  to  be  made  (l)  from  the 
hfemorrhage  caused  by  decidual  endometritis,  when 
the  uterus  is  usually  normal  in  size  and  evidences  of 
normal  foetal  growth  are  forthcoming,  (2)  from 
hydatidiform  degeneration  of  the  chorion  to  be  pre- 
sently considered,  and  (3)  from  deciduoma  malignum 
(see  Placenta,  Diseases  of ;  and  Pregnancy, 
Diseases  of),  or  {4)  from  a  normal  pregnancy  with 
such  complications  as  epithelioma,  or  mucous  poly- 
pus of  the  cervix.  The  differential  diagnosis  will 
be  discussed  under  the  next  variety. 

Treatment. — The  treatment  is  to  empty  the 
uterus.  While  the  mole  remains  in  its  cavity,  the 
patient  is  exposed  to  the  risks  both  of  htemorrhage 
and  of  septic  infection.  The  administration  of  ergot 
may  be  sufficient  to  stimulate  the  uterus  to  expel  its 
contents  ;  but  should  this  not  occur,  the  aseptic  use 
of  the  sound  will  often  succeed.  Should  the  uterus 
still  remain  inert,  the  cervix  must  be  dilated  rapidly, 
under  ancesthesia  by  preference,  and  the  contents 
removed  by  the  finger  or  by  ovum-forceps,  aided  by 
supra-pubic  pressure  ;  and  the  cavity  washed  out 

with  some  warm  antiseptic  injection,  and  lightly 

packed  with  iodoform-gauze  for  twenty-four  hours. 
2.  The  Vesicular'  or-  Hydatidiform  Mole. 

The  term  '  hydatid  mole  '  is  misleading,  as  the  condi- 
tion has  nothing  to  do  with  the  Taiiia  echinococais. 


/Etiology. — The  aetiology  of  these  moles  is  still 
obscure.  They  are  known  to  be  secondary  to  fer- 
tilisation of  the  ovum,  though  a  few  authorities  have 
endeavoured  to  prove  that  it  may  occur  in  the  uterus 
of  a  virgin  ;  it  is  the  cause  and  not  the  result  of  the 
death  of  the  embryo  ;  it  may  occur  in  successive 
pregnancies  in  the  same  woman,  and  yet  may  in 
other  cases  be  found  in  only  one  of  twins  ;  it  may 
exist  in  cases  where  both  the  mother  and  child  have 
been  dropsical  ;  it  occurs  with  greater  relative  fre- 
quency in  woman  after  thirty  years  of  age  ;  and 
though  there  may  be  no  history  of  syphilis  in  the 
woman  herself,  it  is  not  infrequently  found  in  women 
whose  husbands  have  had  that  disease. 

Morbid  Anatomy. — The  vesicular  mole  is  the 
result  of  a  myxomatous  degeneration  of  certain  of 
the  cells  forming  the  inner  lining  of  the  chorionic 
villi.  These  cells  swell  and  gradually  fill  up  the 
cavity  of  the  villus,  giving  it  the  appearance  of  a 
vesicle,  and  causing  obliteration  by  pressure  of  the 
contained  loop  of  capillaries.  This  degeneration 
occurs  at  intervals  along  the  length  of  a  chorionic 
villus,  giving  it  a  moniliform  appearance  like  a 
series  of  vesicles  threaded  on  a  fleshy  stalk.  The 
disease  may  be  confined  to  those  villi  which  usually 
atrophy  during  the  second  and  third  month,  or  may 
affect  mainly  or  exclusively  those  engaged  in  form- 
ing the  foetal  portion  of  the  placenta.  The  depth 
to  which  the  vesicles  penetrate  into  the  uterine 
decidua  or  even  into  the  muscular  tissue  depends 
upon  the  depth  to  which  the  villi  had  already 
penetrated.  The  embryo,  in  its  compressed  or 
obliterated  amniotic  cavity,  is  rarely  discovered, 
unless  the  affected  villi  cover  only  a  small  area. 

Symptoms. — After  four  or  five  weeks  of  appa- 
rently normal  pregnancy  the  patient  notices  a  little 
haemorrhage  at  irregular  intervals,  often  induced  by 
stooping,  lifting,  coitus,  or  straining  at  stool.  The 
haemorrhage  is,  as  a  rule,  slight  and  watery.  Oc- 
casionally, if  villi  are  detached  from  the  decidua, 
hemorrhage  may  be  profuse,  and  if  vesicles  pro- 
trude through  a  dilated  cervix,  the  discharge  may 
become  brown  and  ofl'ensive.  As  a  rule  the  consti- 
tutional (reflex)  symptoms  of  pregnancy,  such  as 
morning  sickness,  are  more  marked  and  more  per- 
sistent. The  physical  signs  differ  from  those  of 
normal  pregnancy  in  that  the  size  of  the  uterus  in- 
creases at  a  greater  rate  owing  to  the  vesicular 
growth,  and  that  although  intermittent  contraction 
of  the  uterus  and  the  uterine  souffle  are  observed, 
the  evidences  of  the  presence  of  a  foetus,  such  as 
abdominal  and  vaginal  ballottenient,  foetal  move- 
ments, and  fwtal  heart-sounds,  are  absent,  except  in 
those  rare  cases  when  a  second  normal  foetus  is  also 
present. 

A  vesicular  mole  may  be  expelled  at  any  period 
of  gestation,  or  it  may  remain  and  be  expelled  at  an 
indefinite  date  after  full  term. 

Diagnosis. — The  diagnosis  has  to  be  made  from 
normal  pregnancy  by  the  haemorrhage  and  by  the 
physical  signs  as  already  stated.  It  has  also  to  be 
distinguished  from  those  cases  of  pregnancy  accom- 
panied by  haemorrhage  due  to  decidual  endome- 
tritis, or  to  such  complication  as  mucous  polypus  or 
malignant  disease  of  the  cervix  ;  as  a  rule,  the  fact 
that  in  these  conditions  the  uterus  is  not  larger  than 
the  size  expected  for  the  date  serves  to  make  the 
diagnosis.  In  case  of  fleshy  mole  the  uterus  is 
smaller  than  it  would  be  if  a  normal  pregnancy,  and 
this  at  once  distinguishes  the  case  from  that  of  a 
vesicular  mole,  when  the  uterus  is  much  larger  than 
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normal,  reaching  the  level  of  the  umbilicus  at  the 
fourth  month.  A  certain  diagnosis  can,  however, 
often  only  be  made  by  discovering  vesicles  in  the 
discharge,  or  by  dilating  the  cervix  and  exploring 
the  uterine  cavity.  This,  for  instance,  is  the  only 
way  to  differentiate  between  vesicular  mole  and 
deciduoma  malignum,  and  in  this  connection  it  must 
be  remeinbered  that  cases  have  been  recently  re- 
ported of  new-growths  of  a  similar  myxomatous 
type,  apparently  growing  from  tufts  of  myxomatous 
villi  left  in  the  uterine  wall,  with  secondary  growths 
in  the  labia  majora  and  lungs. 

Treatment. — As  soon  as  the  haemorrhage  and 
physical  signs  have  led  to  a  positive  or  tentative 
diagnosis,  the  uterus  should  be  encouraged  to  expel 
its  contents  by  drachm-doses  of  the  liquid  extract  of 
ergot  three  times  daily,  and  the  patient  should  use, 
twice  daily,  an  antiseptic  vaginal  douche. 

If  the  mole  still  remain  in  ulero,  and  hemorrhage 
persists,  the  patient  should  be  anresthetised,  the 
cervix  dilated  rapidly  with  graduated  bougies,  and 
the  uterine  contents  carefully  separated  by  the  ex- 
ploring finger  combined  by  external  manual  pres- 
sure. This  method  of  '  expressing '  the  uterine 
contents  while  the  internal  fingers  gently  separate 
and  extract  the  vesicles  as  they  come  within  reach 
is  far  the  safest  plan,  for  the  uterus  is  so  easily 
lacerated  in  these  cases  that  the  use  of  the  curette 
is  fraught  with  danger.  The  uterus  should  then  be 
irrigated  with  iodised  water  and  lightly  packed  with 
gauze,  the  patient  kept  in  bed  for  ten  days,  and 
ergot  given  to  encourage  involution.  Great  care 
should  be  taken  to  detach  all  vesicles,  otherwise 
secondary  hemorrhage  or  septiccemia  are  possible 
complications. 

It  is  important  to  remember  that  twin  pregnancies 
may  occur  in  which  vesicular  degeneration  affects 
the  chorion  of  but  one  ovum  ;  and  that  quite  possibly 
the  sound  ovum  may  proceed  to  full  development, 
as  is  said  to  have  occurred  at  the  birth  of  the  ana- 
tomist Beclard.  Amand  Routh. 

MOLES. — This  term  is  applied  to  a  circum- 
scribed pigmented  spot  or  tumour  of  the  skin,  of 
developmental  origin,  frequently  raised  above  the 
surface,  roughly  papillomatous  in  structure,  and 
often  with  an  excessive  development  of  hair.  Oc- 
casionally moles  develop  in  later  life,  but  in  such 
cases  the  lesion  is  probably  due  to  some  defect 
during  development,  which'  has  escaped  notice. 
Subsequent  increase  in  size  draws  attention  to  the 
affected  area.  Areas  of  abnormal  pigmentation 
with  overgrowth  originate  from  various  causes  in 
later  life,  and  to  such  lesions  the  word  '  mole  '  is  also 
applied,  but  they  pass,  strictly  speaking,  into  a 
different  category.  To  these  congenital  defects  the 
term  iitFvits  is  also  frequently  applied. 

Such  a  mole  or  nevus  may  consist  simply  of  an 
excess  of  melanin  deposited  in  the  lowest  layers  of 
the  stratum  mucosum  and  in  the  limiting  layer  of  the 
cutis,  and  such  pigment-spots  especially  develop  at 
any  period  of  life.  But  usually  the  abnormalities 
of  development  are  more  marked.  Thus  irregu- 
larities in  the  growth  of  the  cutis  may  produce  irre- 
gularities of  the  surface,  and  lead  to  the  formation 
of  papillomatous  excrescences  (navus  verriicosiis, 
ndvus  papillomatostis).  More  important  are  the 
apparently  isolated  inclusions  of  epithelium,  which 
lie  deep  in  the  connective  tissue.  These  epithelial 
inclusions  are  the  areas  which  probably  first  show 
the  signs  of  overgrowth  and  malignant  change,  not 


infrequently  arising  in  moles.  Hairs  are  usually 
present  on  the  surface,  and  may  be  fine  and  lanugo- 
like,  or  more  usually  numerous  and  firm  in  consis- 
tence (navits  pilosus).  The  changes  in  the  connec- 
tive tissue  consist  of  increase  in  amount,  abnormal 
development  of  blood-vessels  (atigiomata),  and  occa- 
sionally excessive  formation  of  fat-cells.  The 
amount  of  pigmentation  is  usually  great,  but  it  may 
be  only  slight,  or  even  in  some  cases  apparently 
absent  (white  moles). 

The  distribution  and  size  of  moles  vary  within 
wide  limits.  They  may  be  quite  small  or  occupy 
large  areas  of  the  surface ;  and  occasionally  the 
skin  of  a  limb  or  of  a  large  segment  of  the  body 
may  develop  the  nevous  structure.  A  linear  distri- 
bution along  the  course  of  a  limb,  or  on  the  trunk, 
may  sometimes  be  seen,  suggesting  the  distribution 
of  the  cutaneous  nerves,  but  are  probably  so 
arranged  owing  to  defects  in  the  development  of 
the  body-segments  (iiicvus  unius  lateris). 

Small  moles  give  little  trouble,  but  when  large 
and  disfiguring,  or  interfering  mechanically  by  their 
presence,  they  should  be  removed.  This  should  be 
done  thoroughly  by  excision,  and  care  should  be 
taken  to  irritate  the  affected  areas  as  little  as  pos- 
sible. In  the  case  of  small  moles  destruction  by 
electrolysis  is  possible,  and  the  electrolysis  of  the 
hairs  on  a  mole  is  occasionally  sufficient  to  destroy 
the  whole  structure.  Irritation  and  attempted  de- 
struction by  caustic  agents  are  inadvisable,  espe- 
cially in  the  case  of  adults.  Growths  originating  in 
moles  are  usually  melanotic,  and  often  of  great 
malignancy.  It  cannot  be  doubted  that  tampering 
with  moles  by  means  of  irritating  agents  is  likely  to 
stimulate  the  tendency  shown  by  these  formations 
to  become  malignant.  James  Galloway. 

MOLLITIES  OSSIUM  {Lat.).—SYNON.:  Osteo- 
malacia ;  Malacosteon  ;  Fr.  Ramollissevient  des  Os  ; 
Ger.  Knoiheiieyiveichimg. 

Definition. — A  condition  characterised  by  a 
progressive  decalcification  of  the  bones  and  re- 
placement of  the  true  bone-tissue  by  a  soft  very 
vascular  gelatinous  material,  and  leading  to  great 
deformity  of  the  skeleton. 

^Etiology  and  Pathology. — The  disease  is 
rare,  and  much  more  rare  in  Great  Britain  than  on 
the  Continent.  It  chiefly  attacks  the  poor,  and  is 
ten  times  more  frequent  in  women  than  in  men.  .  It 
is  most  often  met  with  between  the  ages  of  25  and 
35,  and  pregnancy  appears  to  exert  a  marked 
influence  in  causing  the  disease.  Thus,  among 
women,  it  is  almost  limited  to  multipart,  and  many 
of  the  patients  have  borne  children  in  rapid  succes- 
sion. The  symptoms  are  usually  first  observed 
during  pregnancy,  and  the  disease  may  be  arrested 
after  parturition  and  become  again  active  on  the 
recurrence  of  pregnancy.  The  removal  of  the 
uterine  appendages  is  said  to  have  had  a  beneficial 
eff'ect  upon  the  disease.  The  Hme-salts  of  the 
affected  bones  are  dissolved  by  lactic  acid,  and  the 
disease  has  therefore  been  attributed  to  an  excess 
of  this  acid  in  the  blood.  The  occurrence  of 
many  cases  in  certain  localities  has  led  to  the 
suggestion  that  there  may  be  some  climatic  condi- 
tion causing  the  disease,  and  that  it  may  be  endemic. 
The  vera  catisa  of  this  affection  is  at  present  un- 
known. It  is  not  an  inflammatory  disease  of  the 
bones,  nor  is  it  a  true  atrophy  such  as  occurs  from 
disuse,  or  old  age,  or  in  mental  and  malignant 
disease,  nor  can  it  be  described  as  a  neoplasm.  It 
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appears  to  have  no  connection  with  rickets,  which 
is  a  change  in  growing  bones,  whereas  mollities 
ossium  attacks  the  fully-formed  skeleton.  It  is  a 
disease  siii  generis,  commencing  in  the  medulla  of 
bone  and  gradually  extending  thence  to  the  peri- 
phery. Whether  it  is  due  to  the  presence  of  excess 
of  acid,  such  as  lactic  acid,  in  the  medulla,  or 
whether  this  is  one  of  the  effects  of  a  more  subtle 
nutritive  change  is  not  determined. 

Anatomical  Characters. — The  osseous  la- 
mellie  becorne  decalcified  progressively  from  the 
centre  towards  the  periphery  of  the  bone  ;  for  a 
short  time  after  this  the  lacunK  and  the  contained 
corpuscles  can  still  be  made  out,  but  gradually  all 
trace  of  the  bone  is  lost,  its  place  being  taken  by  a 
very  vascular  soft  gelatinous  tissue  which  has 
previously  replaced  the  true  marrow.  Into  this  soft 
fibro-cellular  tissue  hremorrhages  often  occur  ;  in 
extreme  cases  it  may  be  almost  diffluent  The 
outer  shell  of  bone  is  the  last  to  be  affected,  and  in 
advanced  stages  of  the  disease  this  may  be  perforated 
in  several  places.  There  is  no  change  in  the  peri- 
osteum, nor  any  formation  of  new  bone  beneath  it. 

As  the  result  of  this  process  the  bones  become 
very  soft  and  yield  under  the  influence  of  gravity 
and  muscular  tension,  so  that  the  most  extreme 
deformities  result.  The  change  first  affects  the 
bones  of  the  pelvis  and  the  lower  part  of  the  spine, 
and  the  disease  is  often  first  recognised  during  par- 
turition. The  deformity  produced  in  the  pelvis  is 
great  and  peculiar  ;  the  sacral  promontory  falls 
forward  under  the  weight  of  the  body,  the  pubic 
symphysis  is  forced  forwards  like  a  beak,  and  each 
acetabulum  is  pressed  in  by  the  head  of  the  femur. 
This  '  beaked  '  or  '  triphite  '  pelvis  may  be  the  cause 
of  serious  difficulty  in  parturition.  Next  to  the 
pelvis  and  spine  the  ribs  are  the  bones  most  often 
affected  ;  numerous  fractures  and  bendings  may 
occur,  and  the  most  characteristic  change  is  the 
formation  of  a  deep  vertical  groove  on  each  side  due 
to  the  pressure  of  the  arms  ;  the  ribs  are  often  broken 
at  the  front  and  back  of  this  groove.  Multiple 
fractures  as  well  as  bendings  occur  in  the  long  bones 
of  the  limbs  ;  in  the  earlier  stages  the  fractures  may 
unite,  but  when  the  disease  is  advanced  union  does 
not  occur.  Osteomalacia  attacks  fully-developed 
bones,  and  does  not  begin  in,  or  chiefly  affect,  the 
epiphysial  ends  of  long  bones.  Excess  of  lime- 
salts  is  present  in  the  urine  and  freces,  the  channels 
by  which  the  absorbed  salts  are  eliminated. 

.Symptoms. — The  onset  of  the  disease  is  very 
insidious  ;  the  patients  are  usually  thin,  aneemic, 
and  poorly  nourished.  Pain  of  a  '  rheumatic ' 
character  is  generally  experienced,  but  as  this  is 
referred  to  the  pelvis  and  lower  parts  of  the  spine, 
and  usually  accompanies  pregnancy,  it  is  often  sup- 
posed by  the  patient  and  her  friends  to  be  con- 
nected with  the  enlarging  uterus.  It  therefore 
happens  that  as  a  rule  no  special  attention  is  paid  to 
these  pains,  and  only  when  parturition  commences 
and  an  examination  is  made  are  the  grave  eftects 
of  the  disease  discovered  in  the  narrowed  distorted 
pelvis  which  gravely  interferes  with  natural  delivery. 
.Similar  rheumatic  pains  are  felt  in  other  affected 
bones,  and  the  bones  may  appear  to  be  slightly 
enlarged  :  they  are  tender  to  pressure.  But  here 
also  it  is  only  when  the  bones  are  found  to  be 
softened  so  that  they  yield  to  pressure  in  various 
directions,  or  can  be  bent  by  the  surgeon,  or 
undergo  numerous  spontaneous  fractures,  that  the 
nature  of  the  disease  is  recognised.    The  disease  is 


chronic  ;  it  is  very  rarely  arrested  altogether  ; 
sometimes  the  condition  seems  to  improve  for  a  time, 
more  generally  the  patient  slowly  becomes  more 
and  more  crippled,  deformed,  and  helpless,  and 
finally  succumbs  from  some  intercurrent  disease, 
especially  of  the  respiratory  organs,  whose  function 
is  gravely  interfered  with  by  the  softening  and  frac- 
tures of  the  ribs  and  sternum.  Many  of  the  patients 
have  lost  their  life  during  parturition  from  the 
severe  procedures  necessary  to  effect  delivery. 

Diagnosis. — The  age  of  the  patients  affected, 
the  bones  first  attacked,  and  the  extreme  softening 
that  occurs  in  them,  at  once  distinguish  this  disease 
from  rickets.  Some  authorities  have  described  a 
form  of  mollities  ossium  occurring  in  adolescents, 
but  it  is  very  doubtful  whether  this  difl'ers  essen- 
tially from  late  rickets.  The  extreme  softening  and 
bending  of  the  bones,  the  early  and  special  affec- 
tion of  the  pelvis  and  spine,  followed  by  the  wide 
extent  of  the  changes  in  the  skeleton,  and  the  age 
and  sex  of  the  patients,  are  the  points  which  serve 
to  distinguish  mollities  ossium  from  fatty  atrophy 
and  spontaneous  fracture  from  malignant  growths  or 
so-called  fragilitas  ossium. 

Treatment. — As  soon  as  the  disease  is  dis- 
covered, everything  possible  should  be  done  to 
improve  the  general  nutritive  condition  of  the 
patient.  She  should  be  removed  to  a  bracing 
locality— certainly  removed  far  from  any  district 
where  the  disease  is  endemic— and  supplied  with  a 
liberal  nourishing  diet.  Careful  gentle  massage  may 
usefully  replace  the  exercise  which  has  become  im- 
possible. If  pregnant,  abortion  should  be  induced. 
Future  pregnancy  must  be  forbidden.  Some  good 
has  been  reported  to  follow  oophorectomy.  If 
delivery  at  term  has  to  be  eft'ected  through  the 
abdominal  wall,  the  uterine  appendages  should 
certainly  be  excised  with  or  without  the  uterus. 
The  administration  of  bone-marrow  in  tablets  has 
been  followed  by  benefit,  and  appears  to  be  a  hope- 
ful method  of  treatment.      A.  Pearce  Gould. 

MOLLUSCUM    CONTAGIOSUM.— Synon.  : 

Epithelioma  contagiosum. — This  disease  is  charac- 
terised by  the  growth  of  small  contagious  tumours 
from  the  epidermis. 

Description. — The  tumours  vary  in  size  from 
the  smallest  visible  spot  to  that  of  a  pea.  Very 
rarely  larger  masses  have  been  produced  by  the 
confluence  of  smaller  ones.  They  project  from  the 
surface  of  the  skin  in  a  distinctly  hemispherical 
form  and  have  a  firm  elastic  consistence.  They  are 
often  semi-translucent  and  have  a  yellowish  or 
'  mother-of-pearl  '  tint  varying  to  some  extent  with 
the  texture  and  pigmentation  of  the  surface  which 
they  occupy.  Early  in  the  course  of  their  growth 
they  present  a  depression  on  the  summit  which,  as 
the  tumour  increases  in  size,  is  seen  to  be  the 
orifice  of  a  passage  leading  to  a  cavity  in  the  centre 
of  the  tumour  occupied  by  epithelial  debris,  due  to 
degeneration  of  the  epithelial  cells  composing  the 
tumour.  P"rom  this  orifice  the  degenerated  cells 
escape  or  can  be  expressed  as  a  greyish-white 
caseous  material.  Occasionally  more  than  one 
channel  may  lead  to  the  softened  centre  of  the 
tumour.  The  tumours  arise  on  any  part  of  the 
skin,  but  are  most  frequently  observed  on  parts 
exposed  to  contagion.  Thus  the  face,  especially  in 
the  case  of  children,  is  one  of  the  commonest  sites. 
In  adults  the  genital  organs  and  surrounding  parts 
are  not  infrequently  affected,  and  the  breasts  in  the 
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case  of  nursing  women  may  become  inoculated. 
In  rare  cases  the  tumours  may  be  scattered  over 
the  whole  surface  of  the  body.  The  tumours  in- 
crease slowly,  frequently  taking  months  to  attain 
their  full  size,  and  then  remain  without  much 
alteration  for  an  indefinite  period.  Slight  injuries 
cause  their  destruction.  They  not  infrequently 
suppurate,  and  may  then  be  a  source  of  much  pain 
and  inconvenience  ;  but  their  tendency  is  to  wither 
away  or  to  disappear  from  some  accidental  injury. 
Scars  do  not  remain  unless  suppuration  has  oc- 
curred or  they  have  been  removed  by  violence. 

Contagion. — That  the  disease  is  contagious  is 
shown  by  the  following  evidence:  (l)  Many  well- 
authenticated  instances  are  now  recorded  of  the 
disease  spreading  from  one  individual  to  another. 
One  child  after  another  in  a  family  becomes  affected, 
and  nurses  communicate  the  disease  to  children 
under  their  charge.  One  of  the  most  interesting 
examples  of  conveyance  of  the  disease  from  one 
individual  to  another  is  given  by  Neumann.  A 
group  of  cases  consisted  of  a  mother  and  twins  — 
infants  at  the  breast.  The  disease  showed  itself  in  one 
of  the  infants,  the  mother's  breast  was  then  affected, 
and,  finally,  the  other  child  showed  the  disease. 
(2)  Outbreaks  of  the  disease  in  hospitals  and  schools 
have  frequently  been  placed  on  record.  (3)  Instances 
are  recorded  of  physicians  and  others  accidentally 
inoculating  themselves  by  contact  with  cases  of  the 
disease.  Brocq  is  quoted  by  Stelwagon  as  follows  : 
'  I  inoculated  myself  involuntarily  with  molluscum 
with  my  nails,  after  having  pressed  out  with  the 
nails  of  the  two  thumbs  the  contents  of  a  lesion  of 
molluscum  in  a  patient.  Soon  afterwards  I  inad- 
vertently scratched  iny  face.  About  a  month  and  a 
half  later  several  lesions  of  molluscum  developed 
in  this  region.'  (4)  Many  attempts  have  been  made 
to  inoculate  the  disease  experimentally,  and  though 
in  the  majority  of  the  instances  the  experiment  has 
failed,  enough  successful  inoculations  have  been  re- 
corded to  establish  its  possibility.  The  exact  nature 
of  the  contagion  is  unknown.  The  incubation-period 
seems  to  vary  from  four  weeks  to  six  months,  the 
usual  period  being  from  six  weeks  to  three  months. 

It  is  worthy  of  remark  that  certain  animals, 
especially  birds,  e.g.  pigeons  and  domestic  fowls, 
suffer  from  a  disease  affecting  the  head,  beak,  and 
claws  very  similar  in  appearance  to  molluscum 
contagiosum,  which  has  been  described  as  epithe- 
lioma contagioswn  of  birds.  Cases  have  been  de- 
scribed of  persons  handling  animals  so  affected  who 
presented  lesions  resembling  those  of  molluscum 
contagiosum. 

Histology. — Recent  observations  show  that  the 
tumours  do  not  arise  from  the  sebaceous  glands,  as 
was  formerly  supposed.  The  increase  in  the  cells 
takes  place  in  the  rete  Malpighii,  at  one  point  or  at 
several  points  in  close  vicinity.  The  mass  of  new 
tissue  pressing  downwards  tends  to  flatten  the  under- 
lying papillae,  although  some  of  them  may  remain 
and  serve  to  form  the  fine  fibrous  partitions  which 
separate  the  lobules  of  the  growth  from  each  other. 
The  overlying  epithelimn  becomes  raised  and 
stretched,  and  the  pressure  thus  produced  serves  to 
retain  the  little  lobules  of  the  tumour  in  close  con- 
tact with  each  other.  As  the  tumour  increases  in 
size,  one  or  more  depressions  or  umbilications  appear 
on  the  surface,  due  .  to  falling  inward  of  the  most 
projecting  point  of  the  growth,  and  then  the  mass 
of  newly-formed  epithelium  below  appears  to  be 
in  continuity  with,  and  invaginated  from,  the  over- 


lying epithelium.  On  examining  the  interior  of  the 
growth  the  cells  of  the  rete  are  seen  to  be  large, 
but  may  seem  normal  in  other  respects,  showing 
their  '  prickle-systems  '  as  in  the  normal  skin.  The 
stratum  granulosum  is  present,  and  usually  more 
developed  than  usual.  Its  cells  retain  a  regular 
arrangement  till  degeneration  of  the  epithelium 
occurs,  when  slight  injury  readily  causes  them  to 
become  displaced.  The  keratinisation  of  the  epi- 
thelium occurs  normally  ;  but  it  is  noted  that  the 
cells  of  what  should  form  the  horny  layer  do  not 
shrivel  in  the  usual  way,  but  remain  large  and 
become  more  and  more  distended.  This  distension 
is  due  to  the  appearance  of  a  peculiar  colloid  or 
hyaline  degeneration  of  the  protoplasm  of  the  cells, 
which  may  be  noted  in  the  cells  of  the  stratum 
mucosum,  but  becomes  more  obvious  as  the  horny 
layer  is  reached.  As  the  cells  become  distended 
with  the  material,  they  produce  certain  peculiar 
microscopic  appearances,  owing  to  the  distribution 
of  the  colloid  substance  within  the  cells,  which 
have  been  recognised  for  long  as  the  '  moUuscum- 
bodies,' — the  cells  in  the  horny  layer  becoming  com- 
pletely distended,  showing  almost  no  trace  of  their 
nuclear  chromatin,  and  resembling  small  cysts. 
■Some  observers  have  affirmed  that  these  bodies 
are  intracellular  protozoa.  But  none  of  the  signs 
of  reproduction  have  been  satisfactorily  observed  in 
the  moUuscum-bodies.  They  have  not  been  grown 
externally  to  the  body  ;  and  therefore  no  successful 
inoculation  from  a  pure  culture  has  been  made.  The 
hypothesis  that  these  '  molluscum -cells  '  show  proto- 
zoal infection  can  therefore  no  longer  be  sustained. 

As  the  horny  cells  form  they  lose  their  '  prickle 
systems '  and  become  less  adherent  to  each  other. 
At  the  same  time  the  hyaline  degeneration  of  their 
protoplasm  renders  them  soft,  so  that  pressure  on 
the  tumours  causes  the  internal  degenerated  mass  to 
become  expressed  as  the  '  curdy  '  material  so  easily 
recognised.  At  or  near  the  surface  of  the  tumour, 
intermingled  with  the  moUuscum-cells,  various  bac- 
teria may  be  recognised.  Their  presence  is  acci- 
dental, but  explains  the  ease  with  which  suppuration 
may  arise. 

Treatment. — The  injury  done  to  the  tumour 
by  expressing  its  degenerated  contents  is  frequently 
sufficient  to  cause  it  to  shrivel  and  disappear.  The 
introduction  of  a  drop  of  pure  phenol,  acid-nitrate 
of  mercury,  or  of  a  sufficiently  strong  solution  of 
iodine,  by  means  of  a  glass  rod  or  a  spill  of  hard 
wood,  is,  however,  a  more  satisfactory  method  of 
destroying  the  growth.  Often  the  most  satisfactory 
method  of  treatment  is  to  split  the  small  tumours  to 
their  bases  with  a  suitable  sharp  knife,  empty  the 
contents  by  means  of  a  small  curette,  and  then 
control  the  small  amount  of  hemorrhage  likely  to 
ensue  with  a  pad  of  lint  and  bandage,  or  with  a 
collodion-gauze  dressing.  Suppuration  is  apt  to  be 
caused,  and  should  be  avoided  with  care.  Occa- 
sionally it  is  wise  to  excise  the  tumour  entire,  so  as 
to  produce  a  '  clean  cut,'  especially  when  suppuration 
must  be  rigidly  avoided,  as  in  the  neighbourhood  of 
the  orbit.  Electrolysis  is  of  considerable  service  in 
destroying  the  tumours  when  they  occur  in  situations 
rendering  an  incision  inadvisable.  In  cases  where 
small  tumours  are  present  closely  aggregated  on  the 
trunk  or  extremities,  it  may  be  advisable  to  attempt 
their  removal  by  means  of  flexile  collodion  or  plaster- 
muslin,  containing  from  2  to  10  per  cent,  of  salicylic 
acid. 

James  Galloway. 
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MOLLUSCUM  FIBROSUM.  ^  The  name  is 
applied  loosely  to  certain  forms  of  fibroma  arising 
from  tlie  connective  tissue  of  the  skin  and  sub- 
cutaneous tissue.  They  usually  make  their  appear- 
ance in  early  life,  but  become  larger,  and  apparently 
more  numerous,  later  on.  They  are  often  of  con- 
genital origin,  due  to  defective  development  of  the 
mesoblastic  elements  of  the  skin.  In  the  majority 
of  cases  only  a  few  small  tumours  rnay  be  noted  ; 
perhaps  it  may  be  said  that  there  are  fevif  persons 
who  do  not  develop  small  examples  of  molluscum 
fibrosum  at  some  period. 

The  tumours  are,  however,  frequently  numerous. 
On  palpating  the  skin  small  roundish  gaps  may  be 
elt  in  the  cutis  due  to  the  development  of  the 
peculiar  fibrous  tissue  of  the  tumour.  The  tumours 
as  they  develop  produce  hemispherical  projections 
from  the  surface,  which  may  attain  large  dimensions  ; 
and  these  often  become  pedunculated  as  their  size 
and  weight  drag  on  their  attachment.  They  are  in 
some  cases  innumerable  ;  cases  are  not  infrequent 
when,  owing  to  their  great  numbers  and  size,  they 
completely  disfigure  the  parts  affected  ;  and  when 
the  whole  body  is  affected,  as  is  occasionally  the 
case,  the  sufferer  almost  loses  human  semblance. 
These  cases  are  usually  accompanied  by  other  ano- 
malies, such  asangiomata,  pigmentation,  and  excess 
of  hair  ;  and  not  infrequently  the  sufferers  are  men- 
tally deficient.  Occasionally  large  areas  of  the  skin 
are  affected  by  overgrowths  of  similar  character, 
giving  rise  to  pendulous  folds  of  skin,  instead  of 
isolated  tumours.  To  such  cases  of  the  disease 
terms  such  as  vwUuscuiii  peiidtiliiiii,  dertnatolysis, 
and  pachydermatocele  have  been  applied. 

After  reaching  a  certain  size  the  tumours  usually 
remain  passive  for  an  indefinite  period,  though  oc- 
casionally some  of  them  may  shrink  and  disappear. 
They  do  not  develop  the  characteristics  of  malig- 
nancy. 

The  tumours  consist  of  bands  of  interlacing 
fibrous  tissue  bundles  of  differing  consistence,  but 
usually  more  or  less  oedematous.  In  many  cases, 
especially  when  the  tumours  are  numerous,  there 
can  be  little  doubt  that  they  develop  from  the  con- 
nective tissues  of  the  peripheral  nerves  (von  Reckling- 
hausen), and  are  in  reality  neiirofihromata.  Such 
cases  are  often  associated  with  multiple  fibromata  of 
the  nerve-trunks. 

Treatment.  — No  method  of  treatment  has  been 
suggested  to  prevent  the  development  of  the  tumours. 
When  they  are  in  situations  likely  to  be  injured,  or 
when  they  interfere  mechanically  on  account  of  their 
size,  they  may  be  removed  by  surgical  methods. 

James  Galloway. 

MONOMANIA.  —  Synon.  :  Fr.  Monomame  ; 
Ger.  Wahnsinn. — This  term  is  falling  into  disuse 
by  reason  of  its  vagueness,  and  because  it  has  been 
employed  by  various  writers  to  denote  different 
kinds  of  insanity.  Some  have  used  it  to  denote  an 
insanity  which  is  indicated  by  some  one  particular 
delusion,  the  mind  remaining  clear  on  every  other 
point.  Others  mean  by  it  an  insanity  without 
delusion,  an  affective  or  impulsive  insanity,  the 
essence  of  which  is  the  absence  of  delusion,  and  the 
so-called  integrity  of  the  intellectual  portion  of  the 
mind.  Esquirol  thought  it  a  disorder  of  the  facul- 
ties limited  to  a  few  subjects,  with  excitement,  and 
gay  and  expansive  passion  ;  while,  according  to 
others,  melancholia  without  delusion  would  be  an 
instance  of  affective  monomania.    We  may  take  it, 


however,  that  all  authors  are  agreed  in  using  the 
term  '  monomania '  to  indicate  a  partial  insanity, 
which  enables  the  patient  to  converse  and  act 
rationally  to  a  considerable  degree,  and  therefore 
renders  his  responsibility  a  matter  of  question.  Such 
cases  form  the  grounds  of  forensic  contention, 
whether  criminal  or  civil  ;  but  it  is  better  to  affix 
to  them  some  more  precise  term,  and  to  indicate 
symptomatologically  and  pathologically  the  exact 
nature  of  the  mental  and  bodily  condition  of  the 
alleged  lunatic.    Sec  Insanity,  Delusional,  p.  763. 

G.  F.  Blandford. 

MONSTROSITIES  AND  MALFORMA- 
TIONS.—  Under  the  heading  of  'Diseases  of  the 
Foetus'  (p.  549)  the  results  of  the  action  of  morbid 
agencies  upon  the  unborn  infant  during  the  foetal 
period  of  antenatal  life  have  been  dealt  with. 
When,  however,  the  causes  of  disease  act  upon 
the  unborn  in  the  embryonic  or  formative  period 
of  intra-uterine  existence  there  is  reason  to  believe 
that  they  produce  monstrosities  and  malformations, 
and  not  maladies.  Embryonic  physiology  is  em- 
bryology, and  embryonic  pathology  is  disordered 
embryology  or  teratology  ;  when  the  chief  function 
of  the  organism  is  to  form  organs,  the  most  striking 
result  of  disordered  function  will  be  malformed 
organs  ;  normal  embryogenesis  and  organogenesis 
become  under  pathological  influences  teratogenesis 
and  morbid  organogenesis.  If  this  theory  of  the 
causation  of  monstrosities  and  malformations  be 
accepted,  much  that  is  inexplicable  otherwise  is 
done  away  with.  Of  course  the  period  during 
which  malformations  can  originate  is  thus  narrowed 
down  to  the  earliest  weeks  of  antenatal  life  ;  at  the 
same  time  all  anomalies  of  formation  do  not  take 
origin  in  these  few  weeks,  for  some  organs  and 
some  parts  of  the  body  are  longer  in  passing 
through  the  embryonic  stage  than  others  ;  and  so 
long  as  they  are  in  the  embryonic  or  formative 
stage  they  are  liable  under  the  action  of  patho- 
logical agencies  to  teratogenesis  or  malformation. 
There  is  thus  a  difference  in  degree  only  between  the 
monstrosities  and  the  malformations,  and  the  usual 
mode  of  action  of  the  teratogenic  cause  is  to  arrest 
embryogenesis  or  organogenesis,  leaving  as  a  per- 
manent condition  what  should  normally  be  only  a 
passing  or  transitory  one.  Inasmuch,  however,  as 
in  the  formation  of  the  human  embryo  various 
scaffoldings  are  used,  reminiscent  of  the  embryo- 
genesis of  organisms  lower  down  in  the  zoological 
scale  than  man,  the  results  of  this  arresting  process 
become  very  complicated,  as  is  seen,  for  instance, 
in  the  persistence  of  various  portions  of  the  bran- 
chial arches  and  clefts.  One  at  least  of  the  means 
by  which  these  arrested  developments  are  produced 
is  defective  growth  of  the  amnion,  on  account  of 
which  the  membrane  either  remains  in  close  con- 
tact with  the  developing  part  exercising  pressure 
upon  it,  or  forms  attachments  to  the  embryo  which 
afterwards  make  traction  upon  special  regions  and 
deform  them.  In  this  way  a  great  many  of  the 
anomalies  which  used  to  be  ascribed  to  foetal 
diseases  can  be  much  more  satisfactorily  explained  ; 
it  is  not  a  fcetal  disease  setting  up  a  monstrosity, 
but  a  monstrosity  arising  primarily  ;  in  a  word,  the 
monstrosities  and  malformations  are  the  only 
diseases  which  can  be  expected  to  affect  the 
embryo  ;  they  are  the  diseases  of  the  embryo. 
The  double  monsters,  however,  and  monstrosities 
by  excess  (showing  redundancy  of  parts)  can  hardly 
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be  explained  by  the  theory  of  arrested  development 
due  to  amniotic  pressure,  &c.  For  their  origin  it 
is  necessary  to  consider  the  period  of  antenatal  life 
preceding  the  embryonic — the  germinal,  in  other 
words  ;  there  is  much  evidence  to  help  to  prove 
that  the  double  character  of  the  embryo  is  de- 
termined before  the  first  embryonic  rudiments 
appear  in  the  embryonic  area  of  the  blastodermic 
vesicle.  Possibly  polyspermia  or  the  entrance  into 
and  functional  influence  of  more  than  one  sperma- 
tozoon upon  the  ovum  may  be  one  at  least  of  the 
ways  in  which  double  monsters  or  united  twins  are 
determined.  When-  the  malformation  or  mon- 
strosity has  been  produced  in  uiero,  the  monstrous 
foetus  may  be  carried  through  the  rest  of  antenatal 
life,  for  as  a  rule  the  placenta  is  not  involved  to  a 
lethal  extent  ;  and  it  is  remarkable  to  note  to  what 
an  enormous  degree  the  foetus  may  be  deformed 
and  intra-uterine  life  still  be  possible  of  continu- 
ance. It  is  this  fact  that  has  led  some  to  conclude 
that  the  monstrosities  found  on  the  foetus  at  birth 
have  been  produced  during  the  fcetal  period  of 
antenatal  existence. 

Classification.  —No  scheme  of  classification 
yet  proposed  is  altogether  satisfactory,  for  mal- 
formations and  monstrosities  do  not  lend  themselves 
to  arrangement  in  linear  series,  but  exhibit  inter- 
mediate types  or  connecting  links  for  which  it  is 
difficult  to  find  a  place,  or  which  seem  to  be  equally 
well  placed  in  two,  or  even  three,  different  groups. 
It  will  be  sufficient  for  practical  purposes  to  make 
two  large  divisions,  in  one  of  which  are  placed  the 
malformations  and  monstrosities  characterised  by 
defect  of  formation  or  by  altered  relation  of  parts 
(monosomatous  terata),  while  in  the  other  are  those 
with  excess  of  formation  as  their  prominent  feature 
(polysoniatous  terata).  The  latter  group  will  be 
considered  first. 

Polysomatous  Terata  or  Double  (and  Triple) 
Monsters. — Under  this  heading  come  the  cases  of 
two  (or  very  rarely  three)  foetuses  united  to  each 
other  with  all  the  possible  degrees  of  fusion,  from 
those  with  a  single  body,  four  limbs,  and  a  head, 
showing  more  or  less  duplicity,  to  those  in  which 
the  foetuses  are  separate  save  as  regards  the  vessels 
of  the  umbilical  cords  which  anastomose  with  each 
other.  The  former  are  instances  of  what  are  com- 
monly called  double  monsters  or  united  twins,  and 
the  latter  are  known  as  allantoido-angiopagous 
twins. 

United  Twins. — These  may  be  of  two  kinds — 
symmetrical,  in  which  it  can  be  seen  that  two 
foetuses  of  fairly  equal  size  are  joined  usually  by 
corresponding  parts,  according  to  Saint-Hilaire's 
'  loi  d'affinite  du  soi  pour  soi  ; '  and  asymmetrical, 
in  which  one  fcetus  is  much  smaller  than  the  other, 
and  is  commonly  described  as  parasitic  upon  it.  As 
examples  of  the  first  group  may  be  mentioned  the 
thoracopagous  twins,  such  as  the  Siamese  brothers, 
in  which  there  are  two  almost  complete  bodies 
united  more  or  less  extensively  in  the  thoracic  and 
abdominal  region  ;  the  dicephalic  terata,  in  which 
the  lower  part  of  the  monstrosity  is  single  while  the 
upper  part  shows  more  or  less  complete  duplicity 
(example,  Rita-Cristina)  ;  and  the  syncephalic 
terata,  in  which  the  upper  part  of  the  bodies  is  so 
fused  as  to  appear  as  single,  while  there  are  four 
lower  limbs  and  sometimes  also  two  vertebral 
columns  in  the  lower  part.  Almost  all  the  pos- 
sible intermediate  types  have  been  recorded, 
and  the  leading  types  have  thus  been  proved  to 


overlap  and  shade  off  into  one  another.  As  in- 
stances of  the  second  group  or  parasitic  monstro- 
sities reference  may  be  made  to  the  cases  in  which 
a  more  or  less  defective  foetus  is  attached  to  the 
thorax,  or  face,  or  sacral  region  of  an  otherwise 
normal  twin  ;  the  name  autosite  is  given  to  the 
latter,  and  parasite  to  the  former. 

Placental  Parasites  or  Allantoido-Angiopagous 
Twins. — Closely  related  to  the  rudimentary  twin 
attached  to  the  umbilicus  of  the  autosite  (gastro- 
parasitus)  is  the  rudiment-twin  attached  to  the 
umbilical  cord  or  placenta  of  its  normal  brother  or 
sister  twin.  These  placental  parasites  are  often  the 
subjects  of  the  most  advanced  degrees  of  monstrosity  ; 
they  may  be  headless  (acephalic),  heartless  (acardiac), 
trunkless  (acormic),  and  even  formless  or  rather 
globular  (anidean  or  mylacephalic).  That  they 
continue  to  live  in  iitero  is  due  to  their  obtaining 
nourishment  from  the  co-twin,  for  their  vascular 
system  is  in  communication  (through  the  placental 
vessels)  with  its  heart  and  circulation.  They  do 
not  survive  birth.  Sometimes  the  placental  parasite 
may  be  one  of  triplets,  or,  very  rarely,  of  quad- 
ruplets. 

Monosomatous  Terata  or  Single  Monsters. — Far 
more  commonly  met  with  than  the  double  monsters 
are  the  cases  of  deformity  or  malformation  in  an 
infant  which  shows  no  sign  of  duplicity,  and  gives 
no  indication  that  it  has  arisen  from  two  embryos. 
Various  modes  of  arrangement  of  anomalies  in  for- 
mation have  been  proposed  ;  but  for  convenience  we 
shall  here  group  them  under  the  various  regions  of 
the  body.  At  the  same  time  it  is  a  common  occur- 
rence to  find  a  foetus  deformed  in  several  parts,  and 
in  more  than  one  region  of  the  body,  as,  for 
example,  in  the  cases  of  adhesions  of  the  amnion  to 
the  fcetus,  where  amputations  of  the  fingers  and  toes, 
hare-lip,  facial  fissure,  exomphalos,  and  spina  bifida 
may  all  co-exist. 

Cranial  Malformations. — Perhaps  the  most  com- 
mon of  the  marked  monstrosities  of  the  cranium  is 
anencephaly  (sometimes  but  incorrectly  termed 
acephaly).  In  it  there  is  more  or  less  complete 
absence  of  the  bones  of  the  cranial  vault,  along 
with  a  condition  of  open  spinal  canal.  On  the 
basis  cranii,  which  generally  is  directed  backwards 
instead  of  upwards,  a  mass  of  fibrous  tissue  and 
blood  clot  is  usually  found,  the  brain  being  absent. 
The  face  of  the  foetus  looks  upwards,  and  there  is 
no  indication  of  a  cervical  groove  anteriorly.  The 
pregnancy  which  results  in  the  birth  of  such  a 
foetus  is  often  complicated  with  hydramnios,  and 
ends  either  prematurely  or  (less  commonly)  post- 
maturely.  The  malformation  is  compatible  with 
intra-uterine,  but  not  with  extra-uterine  existence. 
Iniencephaly  is  a  state  in  which  the  cranium,  which 
is  present  but  defective  in  the  occipital  region,  is 
sharply  retroflexed  upon  the  spine  (retroflexion  of 
the  fcetus),  which  is  often  partly  open  ;  in  this  way 
the  head  and  trunk  of  the  foetus  form  together  a 
rounded  mass  with  the  limbs  as  appendages,  and 
the  cervical  part  of  the  spine  may  lie  almost  at  the 
centre  of  this  mass  ;  in  very  advanced  degrees  of 
iniencephaly  the  gluteal  muscles  may  be  attached  to 
the  occiput.  Microcephaly  or  unnatural  smallness 
of  the  head  is  commonly  associated  with  idiocy. 
Hydrocephaly,  which  is  more  probably  to  be 
reckoned  as  a  malformation  than  as  a  disease,  pro- 
duces great  enlargement  of  the  head,  but  as  the 
brain-substance  is  not  increased  but  diminished  by 
the  presence  of  the  fluid  in  the  enlarged  ventricles. 
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the  individual  may  likewise  be  an  idiot.  When 
hydrocephaly  is  marked  at  birth  it  may  cause  some 
delay  in  labour  ;  in  cases  of  spina  bifida  there  may 
be  some  degree  of  hydrocephalus  without  any 
external  indication  of  it.  Various  swellings  may 
be  met  with  on  the  head  of  the  fcetus,  —  defects  in 
the  cranial  bones  allowing  the  escape  of  part  of  the 
contents  account  for  some  of  these  ;  according  to 
their  contents  they  may  be  encephaloceles,  hydren- 
cephaloceles,  or  meningoceles  ;  and  according  to 
their  position  they  may  be  occipital,  frontal,  or 
parietal.  If  sepsis  be  avoided  these  swellings  can 
sometimes  be  successfully  removed,  but  there  is 
always  the  risk  of  the  subsequent  development  of 
hydrocephalus.  Imperfect  ossification  of  the  pari- 
etal bone  in  the  region  of  the  obelion  may  predis- 
pose to  the  occurrence  of  subpericranial  cephal- 
hematoma. 

Facial  Malfoniiaiioiis. — The  number  of  mal- 
formations which  may  affect  the  face  and  the  organs 
of  special  sense  is  very  great.  One  of  the  most 
striking  of  these  is  cyclopia  or  the  fusion  (more  or 
less  complete)  of  the  two  orbits  and  the  two  eye- 
balls into  one  central  cavity  and  contents.  Above 
this  (rarely  below  it)  is  a  projection  or  proboscis 
which  indicates  the  nose ;  there  may  be  also 
absence  of  the  lower  jaw  (hypo-agnathia).  Agnathia 
may  occur  apart  from  cyclopia,  and  may  be  asso- 
ciated with  absence  of  the  mouth  or  with  micro- 
stoma ;  it  is  a  striking  fact  that  agnathia  is  rare  in 
man  but  comparatively  common  in  fcetal  lambs. 
iMacrostoma  or  a  wide  buccal  opening  is  often  due 
to  or  combined  with  facial  fissure  (single  or  double) 
of  the  transverse  type  ;  evidently  the  anomaly  is 
due  to  the  persistence  of  the  inter-maxillary  fissure 
(>{  embryonic  life.  Another  type  of  facial  fissure 
is  the  ascending  .or  vertical  one  which  passes  up 
from  the  mouth  at  the  side  of  the  nose  towards  the 
inner  angle  of  the  orbit,  and  may  be  associated 
with  malformations  of  the  eye  or  eyelids.  Hare- 
lip is  a  common  malformation,  and  apt  to  run  in 
families  ;  bilateral  fistula  of  the  lower  lip  is  much 
less  common,  and  may  be  associated  with  hare-lip. 
The  nose  may  show  a  mesial  fissure,  and  congenital 
deviations  of  the  septum  are  not  rare  ;  perforation 
of  the  septum  also  may  occur  as  an  antenatal  anomaly. 
Anophthalmos  is  not  often  met  with,  but  cryptoph- 
thalmos  is  more  common  ;  and  there  are  many 
other  anomalies  of  the  eye,  such  as  coloboma  of 
the  iris,  aniridia,  and  corectopia.  The  external 
ear  may  be  deformed  in  various  ways  :  there  may 
be  a  fissure  in  the  lobe  or  a  fistula  in  the  upper  part 
of  the  helix  ;  and  in  front  of  it  or  attached  to  it 
may  be  found  little  fibro-chondromata  or  pre- 
auricular appendages  supposed  to  be  relics  of  the 
branchial  arches  ;  in  agnathia  the  two  ears  may  be 
approximated  under  the  face,  and  give  rise  to 
otocephaly.  Supernumerar}'  tympanic  ossicles  have 
been  recorded. 

Cervical  iMalfoniia/ioiis. — The  commonest  mal- 
formations in  the  region  of  the  neck  are  of  the 
nature  of  cysts  or  fistulae  connected  with  permanent 
rudiments  of  the  branchial  arches  and  thyreo-glossal 
duct.  The  cervical  auricles  are  generally  of  the 
nature  of  chondromata.  Sometimes  cervical  cysts 
attain  large  and  deforming  dimensions,  h3'gromata 
of  the  neck.  There  may  be  an  accessory  thyroid, 
or  absence  of  the  thyroid,  or  persistence  of  the 
thyreo-glossal  duct. 

Thoracic  Malformations.  —  The  thoracic  walls 
may  be  defective  at  various  points.    When  there  is 


a  fissure  or  defect  of  the  sternum  the  heart  may 
project  outside  the  thorax  (ectopia  cordis),  and  this 
does  not  necessarily  lead  to  death.  Cervical  ribs 
may  be  met  with,  as  also  a  congenital  displacement 
upwards  of  the  scapula.  The  pectoral  muscles 
may  be  absent,  an  anomaly  which  is  not  uncom- 
monly combined  with  absence  of  the  nipple  on  the 
same  side  and  with  malformations  of  the  hand  and 
fingers,  as  if  some  common  cause  had  interfered 
with  the  development  of  the  chest  and  arm. 
Supernumerary  mammary  glands  may  be  found  in 
the  axilla  or  below  the  normal  ones  (polymastia). 
The  oesophagus  may  be  imperforate  or  communicate 
with  the  trachea.  Cardiac  malformations,  how- 
ever, constitute  the  most  important  of  the  thoracic 
anomalies.  They  may  be  of  the  nature  of  imperfect 
closure  of  the  interventricular  or  interauricular 
septa,  of  absence  of  obliteration  of  the  ductus 
arteriosus,  of  stenosis  or  (rarely)  obliteration  of  the 
pulmonary  artery  or  (less  commonly)  of  the  aorta, 
or  of  transposition  of  the  great  vessels.  See  Heart, 
Malformations  of. 

Abdominal  Alalforiiiations. — Among  the  struc- 
tural anomalies  of  the  abdomen  and  its  contents 
are  the  various  forms  and  degrees  of  defect  of  the 
walls,  leading  to  exoniphalos  when  the  defect  is 
widespread,  and  to  umbilical  hernia  when  it  is 
small.  Exomphalos  is  often  associated  with  retro- 
flexion of  the  spine,  and  the  peritoneum  may  be 
contmuous  with  the  amnion,  no  true  umbilical  cord 
being  present.  Malposition  of  various  parts  of  the 
intestine  is  not  uncommon,  and  there  may  be 
atresia  at  various  points ;  in  the  latter  case  the 
infant  after  birth  will  pass  clay-coloured  stools  in- 
stead of  the  dark  green  meconium.  The  rectum 
may  be  absent  or  the  anus  imperforate  ;  in  the  latter 
instance  operative  means  will  usually  prove  suffi- 
cient, in  the  former  success  is  more  doubtful.  The 
lower  end  of  the  bowel  may  open  into  the  bladder 
(atresia  ani  vesicalis),  or  into  the  vagina  in  the 
female  (atresia  ani  vaginalis  or  vulvar  anus).  The 
bladder  may  be  open  to  the  front,  ectopia  vesica;, 
and  give  rise  to  urinary  incontinence,  a  condition 
which  it  has  been  found  very  difficult  to  correct  ; 
among  the  latest  suggestions  for  treatment  is  trans- 
plantation of  the  trigone  of  the  bladder  into  the 
colon.  The  two  kidneys  may  be  fused  into  one 
(horse-shoe),  and  displaced  downwards  into  the 
pelvic  brim  ;  either  of  the  ureters  may  be  double  ; 
and  there  may  be  persistence  of  the  urachus  leading 
to  abscess  or  cyst  in  the  anterior  abdominal  wall. 
Umbilical  fistula;  may  be  caused  in  the  same  way 
or  may  arise  from  the  opening  at  the  navel  of  an 
omphalo-mesenteric  duct.  Supernumerary  spleens 
occur. 

Genital  Malforinalions. — So  important  are  the 
genital  malformations  that  in  some  text-books  a 
special  sulidivision  is  set  apart  for  them  under  the 
name  of  Hermaphrodites,  and  it  is  true  that  many 
of  them  give  rise  to  doubts  as  to  the  sex  of  the 
individual  who  is  thus  malformed.  This  remark 
applies  specially  to  such  malformations  of  the 
external  genitals  as  hypospadias  (an  imperforate 
condition  of  the  penis,  the  urethra  opening  on  the 
under  surface  of  it  or  in  the  perineum)  or  epispadias 
(urethra  opening  on  the  upper  surface  of  the  penis) 
in  the  male,  and  to  imperforate  vagina  .and  vulva 
in  the  female,  especially  when  combined  with 
hypertrophy  of  the  clitoris  ;  but  these  cases  are 
better  termed  pseudo-hermaphroditism,  for  the  in- 
dividual is  not  really  anatomically  or  physiologically 
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of  double  sex,  but  is  only  of  doubtful  sex  until  the 
internal  organs  can  be  examined.  Various  forms 
of  double  uterus  and  vagina  are  met  with  which 
are  due  to  the  persistence  of  the  original  condition 
of  duplicity  of  these  organs.  The  testicles  may  be 
undescended  or  lying  in  the  inguinal  canal ;  in  both 
of  these  circumstances  it  is  doubtful  if  they  are  of 
any  use. 

Spinal  Malformations. — An  open  condition  of 
the  spinal  canal,  or  spina  bifida,  is  a  not  uncommon 
malformation  ;  it  generally  affects  the  posterior  part 
of  the  spine  in  the  lumbar  or  dorsal  region,  but  it 
is  also  met  with  in  the  cervical  region,  and  rarely 
in  the  anterior  or  lateral  part  of  the  spine. 
Through  the  opening  the  spinal  membranes  or  the 
cord  itself  may  project,  giving  rise  to  a  tumour 
which  often  ulcerates  after  birth  ;  but  there  may  be 
no  projection  (spina  bifida  occulta),  a  condition 
sometimes  associated  with  localised  hypertrichosis 
and  club  feet.  Other  spinal  malformations  are 
congenital  scoliosis  and  absence  of  vertebral  bodies  ; 
and  sometimes  there  are  supernumerary  coccygeal 
vertebrre  giving  rise  to  a  'tail.' 

iMalfoniiations  of  the  Limbs. — Many  of  the 
minor  malformations  of  the  limbs,  such  as  club-foot 
and  hand,  webbing  of  the  fingers,  &c.,  are  referred 
to  elsewhere.  Sympodia  is  a  rare  monstrosity  in 
which  the  lower  limbs  are  more  or  less  completely 
fused  into  one,  constituting  the  so-called  siren  foetus  ; 
not  only  are  the  limbs  fused,  they  are  also  rotated 
so  that  the  popliteal  spaces  face  anteriorly ;  the 
external  genitals  are  usually  quite  absent,  and  the 
lower  end  of  the  bowel  grossly  malformed.  The 
limbs  may  show  various  degrees  of  imperfect 
development  :  they  may  be  completely  absent 
(amelia),  or  shorter  than  normal  (phocomely),  or  de- 
fective in  any  of  the  segments  (ectromely).  Super- 
numerary digits  are  not  uncommon  (polydactyly), 
the  extra  digit  being  most  often  a  little  finger  or 
toe  ;  on  the  other  hand,  absence  of  one  or  more 
digits  is  met  with  (ectrodactyly).  Any  of  the  long 
bones  of  the  extremities  may  be  wanting. 

Transposition  of  the  Viscera. — Situs  inversus,  or 
Heterotaxy,  is  an  interesting  anomaly  in  which  we 
find  on  opening  the  body-cavities  that  the  organs 
all  have  the  appearance  that  they  would  present  if 
seen  in  a  mirror.  The  stomach  lies  on  the  right 
side  and  the  liver  on  the  left,  the  spleen  is  on  the 
right,  and  so  on  down  even  to  the  smallest  differ- 
ences, such  as  the  height  of  the  kidneys  and  the 
arrangement  of  the  vessels.  It  is  sometimes  but 
not  invariably  associated  with  left-handedness.  A 
condition,  which  at  first  sight  resembles  it,  is  due 
to  congenital  diaphragmatic  hernia  ;  for  in  it  the 
intrusion  of  some  of  the  abdominal  contents  into 
the  thorax  causes  a  displacement  of  the  heart  to  the 
right  side  (dextrocardia)  ;  but  the  two  conditions 
are  quite  different  in  their  origin,  although  it  is 
interesting  to  know  that  they  have  been  met  with 
associated. 

Teratogenesis  or  experimental  teratology  is  a 
product  of  recent  years  ;  it  has  been  chiefly  carried 
out  with  the  hen's  egg  in  incubation  ;  and  it  has 
been  found  that  by  disturbing  the  normal  incubation- 
conditions  (by  increasing  the  temperature  or  by 
injecting  into  the  albumen  poisons,  microbes,  and 
toxins)  various  forms  of  monstrous  development 
can  be  produced,  although  it  has  not  yet  been  made 
possible  to  foretell  what  type  of  monstrosity  will 
result  in  any  given  case. 

J.  W.  Ballantyne. 


MONSUMMANA,     Cave  of,    in  Upper 

Italy. — Natural  vapour-baths.  See  Mineral 
Waters. 

MONT  DORE,  in  France.— Simple  thermal 
water,  containing  arsenic  and  soda.  See  Mineral 
Waters. 

MONTE-CATINI,  in  Tuscany.— Thermal 
muriated  saline  waters. 

MONTMIRAIL,  in    France  (Vaucluse).— 

Sulphated  saline,  bitter  waters. 

IVIONTPELLIER,  in  the  South  of  France. 

Variable,  fairly  warm,  winter  climate.  High 
winds  from  N.E.  and  N.W.  See  Climate, 
Treatment  of  Disease  by. 

IVIORAL  INSANITY.— 5«e  Insanity. 

MORBID  {morbus,  a  disease). —This  word 
merely  signifies  diseased,  and  is  used,  in  its  several 
applications,  as  a  technical  or  scientific  term,  in 
contradistinction  to  the  term  healthy. 

MORBIDITY  (morbus,  a  disease).— This  term 
is  employed  to  denote  the  amount  of  illness  existing 
in  a  given  community  ;  and,  as  '  mortality '  ex- 
presses the  death-rate,  so  '  morbidity '  indicates 
the  sick-rate,  whether  the  diseases  be  fatal  or  not. 

Since  health  is  an  extremely  ill-defined  state, 
marked  out  by  no  absolute  boundaries,  and  since 
many  people  suffer  from  diseases  that  are  concealed 
intentionally  or  through  ignorance,  it  becomes  a 
matter  of  considerable  difficulty  to  express  with 
certainty  the  amount  of  illness  that  may  exist  at 
any  time.  Some  information  may,  however,  be 
obtained  from  the  records  of  sick  clubs  and  benefit 
societies,  on  which  statistics  may  be  based  of  the 
average  time  their  subscribers  are  ill  during  the 
year,  in  relation  to  employment,  age,  locality,  and 
other  circumstances.  From  the  statistics  of  these 
friendly  societies  it  has  been  estimated  that  nine 
days  in  the  year  per  member  are  lost  through  sick- 
ness. 

By  an  investigation  of  this  subject  the  rates  of 
mortality  come  to  possess  an  extended  significance, 
for  they  thus  indicate  not  merely  the  proportion  be- 
tween the  living  and  the  dead,  but  between  the 
latter  and  the  two  classes  of  the  living,  namely,  the 
healthy  and  the  diseased  ;  and,  as  a  branch  of  State 
Medicine,  they  must  doubtless  come  to  take  a 
prominent  place.  As  further  knowledge  provides 
accurate  facts  and  figures,  the  subject  will  have  a 
distinct  practical  bearing,  in  estimating  the  value 
of  men  for  work,  if  the  average  liability  to  disease 
and  the  total  amount  of  illness  an  individual  may 
expect  to  suffer  be  known  ;  while  it  is  reasonable  to 
believe  that  as  the  '  aptitudes  to  disease '  are 
further  conditioned,  the  means  for  prevention  may 
be  extended.  W.  H.  Allchin. 

MORBIFIC  (morbus,  disease;  and  facio,  I 
make). — This  word  is  properly  applied  to  any 
cause  that  produces  a  disease.  Such  a  cause  is 
often  spoken  of  as  a  morbific  agent. 

MORBILLI  (dim.  of  morbus,  a  disease). — A 
synonym  for  measles.    See  Measi.es. 

.  MORBUS.— This  is  the  Latin  word  {ox  disease. 
Formerly  it  was  frequently  employed,  but  is  not 
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much  in  vogue  at  the  present  day.  It  still  persists 
in  such  terms  as  morbus  cordis,  disease  of  the 
heart  ;  niorlms  cox<t,  disease  of  the  hip-joint  ; 
morbus  cerealis,  ergotism  ;  morbus  Brigkiii, 
Bright's  disease ;  Dwrbiis  ctTruleus,  blue  disease, 
congenital  heart-disease. 

MOROCCO,  in  North  Africa.— A  warm, 
healthy  winter  climate.  Tangiers  is  exposed  to 
cold,  damp  S.W.  winds  in  autumn  and  spring,  and 
to  E.  winds.  Living  is  superior  to  Malaga.  See 
Climate,  Treatment  of  Disease  by. 

IVIORPHINISIVI.  —  Synon.  :  The  Morphine- 
Habit  ;  Fr.  Alorpltiiiisjne  ;  Gr.  Rlorphiumsitcht. 
See  Habits. 

MORPHCEA.— ^t'tf  ScLEROriERMIA. 

MORTALITY.— Synon.  :  Kate  of  Mortality; 
Death-rate  ;  Fr.  Alortalite  ;  Ger.  Sterblichkeit. 

Definition.  —The  proportion  of  persons  dying 
to  those  surviving  under  given  circumstances  ;  or, 
more  usually,  the  proportion  borne  by  the  persons 
who  die  to  the  whole  number  of  those  subjected  to 
the  given  circumstances. 

Thus  we  may  have  to  do  with  the  annual  mortality 
I  if  the  population  of  a  country,  a  district,  or  a  city  ;  or 
of  a  body  of  men  similarly  circumstanced,  as  of  clergy- 
men or  of  lead-miners  ;  or  of  bodies  of  men  otherwise 
alike,  but  subjected  to  different  conditions  of  climate, 
^:c. ,  as  the  British  army;  or  of  the  population,  or 
any  section  of  the  population,  at  special  ages,  as  of 
infants  in  factory  towns. 

Or  we  may  be  concerned  with  the  proportions  of 
deaths  to  survivors,  or  to  the  whole  number  of 
entrants,  during  and  after  exposure  to  a  special 
cause  or  causes  of  death,  operating  either  speedily 
or  during  a  protracted  period.  Hereunder  come, 
for  example,  the  mortality  sustained  by  the  popula- 
tion of  Rio  Janeiro,  or  New  Orleans,  during  an 
epidemic  of  yellow  fever  ;  or  that  suffered  by  a 
number  of  persons  in  passing  through  an  attack  of 
enteric  fever  or  pneumonia. 

Estimation  of  Mortality.  —  The  annual 
mortality  of  a  population  is  reckoned,  not  on  the 
numbers  in  existence  at  the  beginning  of  a  year,  but 
on  the  average  number  in  existence  on  the  several 
days  of  the  year,  or,  what  is  nearly  the  same  thing, 
on  the  mean  population  of  the  year.  The  necessity 
of  this  becomes  evident,  when  we  consider  that  in 
our  own  country  the  large  towns  are  mostly  in- 
creasing at  a  very  rapid  rate,  while  many  agricul- 
tural parishes  and  unprosperous  places  actually  de- 
cline in  population.  In  the  towns,  therefore,  the 
death-rate,  if  reckoned  on  the  last  census,  or  even 
on  the  number  believed  or  estimated  to  exist  at  the 
beginning  of  the  given  year,  would  come  out  higher 
than  it  ought  to  be,  while  in  declining  parishes  it 
would  be  somewhat  too  low.  Similarly  the  annual 
mortality  of  bodies  of  troops  is  calculated  on  the 
mean  strength. 

Two  formulas  are  in  use  for  specifying  death- 
rates.  In  the  first  the  proportion  of  deaths  is  taken 
as  unity :  thus,  the  mortality  in  England  and 
Wales  in  1899  would  be  stated  as  I  in  54.  In 
the  second,  which  is  more  convenient  and  is  now 
generally  employed,  the  number  of  lives  at  risk  is 
taken  as  100  or  1,000  :  thus  the  mortality  of  1899 
would  come  out  18-3.  Either  formula  is  con- 
vertible into  the  other  by  simple  division  :  thus, 
i,ooo-=-46  =  2l7  :  and  1,000-^217=46. 


The  death-rates  of  large  civilised  countries  in 
which  registration  is  strictly  carried  out  give  a 
pretty  fair  representation  of  the  viability  of  the  popu- 
lation. So  much  may  be  said  for  England,  Wales, 
and  Scotland,  and  for  most  of  the  European  states, 
but  not,  unfortunately,  for  Ireland,  where  the 
weakness  of  the  registration  laws  makes  the  record 
defective. 

Mortality  of  Nations.— The  following  were 
the  death-rates  per  1,000  of  most  of  the  principal 
states  of  Europe  during  the  period  indicated — 1884 
to  1893  inclusive: — 


Norway,  16*9 
Sweden,  16*9 
Ireland,  18*1 
Denmark,  iS'g 
England    and  Wales, 

19*2 
Scotland,  i9'2 
Switzerland,  20*5 
Belgium,  20*5 
Holland,  2o'6 
Finland.  2o"8 
Japan  (y),  21  o 
Greece,  21  '7 
Bulgaria  (?),  22'i 


France,  22*4 
Portugal,  24*0 
Prussia,  24*1 
Russian  Poland,  24" 
Germany,  24*6 
Wiirtemberg,  25*2 
Italy,  26"9 
Servia,  27*0 
Saxony,  27  "3 
Bavaria,  27'6 
Roumania,  30 "o 
Spain,  31*9 
Hungary,  32*2 
Russia  (Eur.),  347 


In  Russia,  Spain,  Bavaria,  Austria,  Hungary, 
Italy,  Prussia,  Saxony,  Servia,  the  high  figures  are 
largely  due  to  the  high  mortality  under  five  years 
of  age  ;  while  Sweden,  Denmark,  Switzerland,  Ire- 
land, and  Greece  owe  their  favourable  position 
largely  to  their  small  mortality  under  that  age. 
And  in  all  of  them,  except  Russia,  Austria,  Hun- 
gary, Spain,  and  perhaps  Greece,  the  greatest 
quinquennial  mortality  after  childhood  falls  from 
70  to  75  (in  Norway  over  75),  so  that  the  force  of 
viability  does  not  differ  so  much  as  the  rate  of  mor- 
tality. In  many  of  the  British  colonies  it  is  lower 
than  even  in  Norway.  Thus  the  average  mortality 
during  the  five  years  1S82-6  was  in 


Victoria,  14*8 
Queensland,  19*7 
West  Australia,  18 
New  Zealand,  lo'i 


New  South  Wales, 
15-6 

South  Australia,  14' 
Tasmania,  15 '6 


and  in  1S95,  which,  however,  was  a  very  healthy 
year,  the  mortality  rate  was  in 


New  Zealand,  9*91 
South  Australia,  11 '20 
Queensland,  11 '38 
Tasmania,  ii'::8 


New     South  Wales 

11-87 
Victoria,  13  25 
West  Australia,  17*32 


Mortality  of  Cities. — The  mortality  of  cities 
is  in  this  country  almost  invariably  higher  than  that 
of  the  rural  districts.  But  this  rule  does  not  apply 
to  all  other  countries  ;  the  exceptions  occur  mostly 
where  endemic  fevers  are  prevalent  in  the  country. 
Thus  the  mortality-rate  in  1887  was  in  London, 
19-6,  in  Edinburgh,  I9'8,  and  in  Dublin,  30'6  ; 
and  in  28  other  large  towns  in  England  it  varied 
between  16-9  in  Brighton  and  287  in  Manchester  ; 
while  in  50  towns  of  the  second  class  the  extremes 
were  I2'4  at  Maidstone  and  I3-3  at  Burton  ;  23"8 
at  Stockport  and  24-9  at  Wigan  ;  the  average  of  the 
28  towns  being  20-8  per  1,000,  and  of  the  50  towns 
I9'0.  In  the  same  year  the  rural  districts  and  small 
towns  of  England  yielded  an  average  rate  of  17-4 
only.  There  are  a  considerable  number  of  districts, 
almost  all  rural,  which  year  after  year  fall  below  17  ; 
and  17  was  accordingly  fixed  upon  by  William  Farr 
as  a  kind  of  standard  to  be  aimed  at  by  sanitarians. 
And  there  are  districts  in  England,  and  entire  small 
counties  in  Scotland,  where  the  corrected  rate  fre- 
quently falls  below  even  15  or  14. 
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The   following   table   exhibits   the  death-rates 
experienced  in  1878,  and  again  in  1887,  in  a  num- 
ber of  foreign  and  colonial  cities  : — 
1878 

.  37*7 


Calcutta 
Madras  . 
Bombay  . 
New  York 
Brooklyn 
Philadelphia  . 
Montreal 
Alexandria 
Melbourne, 

1873  and  1875 
Rome 
Naples  . 
Turin 
Venice  . 
Trieste  . 
Geneva  . 


4i'y 
24*8 

20"I 

i8'o 

30*9 

45'4 

22*8 
29*8 

33*1 
3i'i 
28*7 
36*2 
23*6 


24  o 
40  "o 
26*0 
26*0 

23'0 

22*0 


21  O 
29*0 

26*0 

25 'O 

29*0 

21*0 


Paris 
Brussels . 
Amsterdam 
Rotterdam 
The  Hague 
Copenhagen 
Stockholm 
Christ  iania 


24  o 
28-0 
24*4 
27*3 
26 '4 

22'0 
22*4 
'^■5 


St.  Petersburg  47'!  28 


Berlin 
Hamburg 
Dresden 
Munich  . 
Breslau  . 
Vienna  , 
Budapest 


29  9 
26*9 
24*7 
34*6 
29*9 
29-6 
40*3 


1887 
23*0 
21 'o 
22*0 
21*0 
20 'o 
24*0 
21 'o 
23*0 

28'0 
22 'O 
27*0 
22'0 
30-0 
29*0 
26'0 

32*0 


1882-51 

1892-3 

Vienna  . 

1882-91 

1S92-3 

20-37 

20-79 

•  2f53 

24-09 

23-80 

21-97 

Budapest 

.  30-90 

27-60 

24'39 

21-63 

Trieste  . 

.  31-16 

29-02 

23-09 

20-42 

Rome 

.  25-88 

21-97 

24-78 

28-95 

Naples  , 

.  30*08 

29-08 

21-87 

23"36 

Milan  . 

.  28-06 

25-61 

29-22 

29-42 

Venice  . 

■  3o'89 

27-51 

The  next  table,  including  several  of  the  same, 
with  some  additional  cities,  shows  in  several  in- 
stances, though  not  in  all,  the  effect  of  perseverance 
in  sanitary  improvement :  — 

London  , 
Paris 
Brussels . 
Berlin 
Hamburg 
Dresden 
Breslau  . 

Analysis  of  Results. — These  tables  awaken, 
by  the  enormous  differences  between  the  several 
cities  and  countries,  a  curiosity  respecting  the  causes 
of  such  differences,  which,  however,  the  figures 
themselves  go  far  towards  satisfying.  It  is  at  once 
evident  that,  whatever  may  be  the  case  in  the  open 
country,  cities  suffer  to  a  considerable  extent  in  the 
ratio  of  their  ignorance  and  neglect  of  sanitary  laws, 
and  of  the  poverty  and  squalor  or  barbarism  of 
their  populations.  Mark,  for  example,  the  contrast 
between  Philadelphia  or  Geneva,  and  Alexandria, 
Budapest,  or  St.  Petersburg  !  Cities  having  a 
steadily  warm  climate,  or  a  climate  of  extremes,  are 
more  unhealthy  than  those  which  enjoy  a  temperate 
one.  By  this  consideration,  combined  with  that 
of  their  superior  civilisation,  may  be  explained  the 
favourable  position  of  the  cities  of  Western  as  com- 
pared with  those  of  Eastern  Europe.  The  short, 
hot  summers  are  very  fatal  in  the  latter  region,  and 
even  in  Southern  Germany  and  at  Stockholm ; 
while  in  Western  Europe  generally,  and  especially 
in  Scotland,  winter  and  spring  are  the  deadly  seasons. 
It  is  noteworthy  that  in  most  of  the  large  cities  of 
Italy  the  short,  sharp,  and  changeable  winter  is  not 
less  deadly  than  the  hot  summer  and  malarious 
autumn. 

In  Great  Britain  the  influence  of  climate  per  se 
on  the  annual  mortality  of  the  several  cities  and 
districts  is  not  very  great  ;  and  its  effects  are 
obscured  by  those  of  other  agencies.  But  if  we 
confine  our  attention  to  the  rural  districts,  where 
the  disturbing  factors  are  less  important,  we  shall 
find  that  the  rates  of  mortality  are  on  the  whole 
slightly  more  favourable  in  the  north  than  in  the 
south.  Of  all  the  counties  in  Great  Britain  Orkney- 
and-Shetland  stands  best,  with  an  annual  crude 
mortality,  on  an  average  of  lo  years,  of  15  "13, 
which  would  be  still  lower  if  standardised  ;  and 
Shetland,  the  more  northern  division,  stands  better 
than  Orkney.  Great  Britain  is,  therefore,  no  excep- 
tion to  the  rule  that  in  Europe  mortality  decreases 
from  south  to  north.  This  is  in  no  way  inconsistent 
with  the  fact  that  throughout  Great  Britain  winter 


is  the  deadly  season,  and  cold  is  more  fatal  than 
heat,  thoracic  than  abdominal  diseases. 

Influence  of  Seasons. — The  following  were 
the  death-rates  of  the  four  seasons  in  England  and 
Wales,  in  1868-77  :— 


Win- 
ter 

Spring 

Sum- 
mer 

^Au- 
tumn 

Year 

In  the  chief  towns  .  , 

25*8 

22*5 

23-1 

24*2 

23-7 

In  the  small  towns  and 

rural  districts    .  . 

21'7 

i9'3 

17*2 

18-5 

79-0 

In  Scotland  the  seasonal  mortality,  owing,  doubt- 
less, to  the  less  intensity  of  the  summer  heat,  follows 
pretty  nearly  the  order  of  the  English  small  towns 
and  rural  districts.  Thus,  in  1878:  winter,  25-2; 
spring,  23-2  ;  summer,  19-8  ;  autumn,  20*4  ;  year, 
22-3.  In  Ireland  (1881-90)  the  proportions  were  : 
winter,  21 -7  ;  spring,  19-1  ;  summer,  I4'7  ;  autumn, 
16-4.  Here  the  influence  of  cold  is  strongly 
marked. 

It  would  seem,  however,  that  in  London,  in  the 
early  part  of  the  seventeenth  century,  when  the 
death-rate,  owing  to  the  closeness  and  filthiness  of 
the  city,  was  fearfully  high,  the  maximum  was 
attained  in  summer,  the  figures  standing  as  follows 
in  1606-10,  during  which  years  the  plague  was 
absent.  Average  mortality  per  cent.  :  winter 
(J.  F.  M.),  1-4  ;  spring,  1-5  ;  summer,  2-7  ;  au- 
tumn, 2-0  ;  total,  7'0. 

Influence  of  Density  of  Population. — In 
accordance  with  a  principle  already  laid  down,  that 
in  communities  sufficiently  advanced  to  furnish  mor- 
tality statistics  the  death-rate  diminishes  with  the 
progress  of  civilisation,  the  mortality  of  London  has 
since  the  seventeenth  century  gradually  and  greatly 
diminished.  At  the  beginning  of  the  nineteenth 
century  it  had  sunk  to  29,  in  1840-49  it  was  25-3, 
in  1870-78,  23,  in  1881-90,  20-31,  and  in  1891-99 
only  19-6. 

The  death-rate  is  also  diminishing  in  France, 
Belgium,  the  Netherlands,  Sweden,  Germany,  and 
Italy,  in  all  of  which  countries  the  population  is  be- 
lieved to  be  advancing  in  comfort  and  general  well- 
being  ;  but  in  those  parts  of  southern  and  eastern 
Europe,  where  comparatively  little  advance  has 
taken  place  in  these  respects,  no  such  diminution 
can  be  demonstrated. 

Nor,  though  evident  in  London  and  in  several 
other  great  towns,  can  a  large  and  permanent  dimi- 
nution of  the  death-rate  be  positively  affirmed  of 
Great  Britain  generally.  In  Scotland,  indeed, 
there  was  a  decided  increase  from  1855  until  1876, 
when  a  decline,  which  may  prove  transient  only,  set 
in.  And  in  England  no  improvement  could  be 
shown  for  many  years  before  187 1,  after  which  date 
there  was  a  long  and  almost  unbroken  succession  of 
years  of  low  mortality  concurring  with  a  generally 
low  temperature  and  excessive  fall  of  rain. 

The  great  antagonistic  influence  in  Great  Britain 
may  be  found  in  Dr.  Farr's  principle,  '  That  mor- 
tality increases  with  density  of  population.'  And 
'  urbanisation '  advances  so  rapidly  in  Great  Britain, 
that  all  the  eftbrts  and  devices  of  sanitary  and  medi- 
cal science  are  scarcely  able  to  do  more  than  neu- 
tralise its  evil  effects.  The  apparent  improvement 
is  largely  due  to  the  diminution  of  phthisis  and  of 
typhoid  fever.  Contrary  to  the  general  belief,  the 
expectation  of  life  in  males  aged  over  20,  and  in 
females  over  45,  was  actually  less  in  the  period 
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1S70-S0  than  in  that  of  1S38-54,  and  less  over  45 
in  both  males  and  females  in  iS8o-go  than  in  1870- 
1880.  But  the  expectation  at  birth  has  been  very 
greatly  increased  owing  to  the  diminished  mortality 
in  childhood  and  youth. 

Sources  of  Fallacy. — It  may  be  as  well  to 
advert  to  some  of  the  principal  sources  of  fallacy, 
which  hamper  us  in  appreciating  national  and  local 
death-rates.  One  of  these  is  the  varying  number  of 
births.  The  birth-rate  ranges  in  the  Continental 
States  of  Europe  from  about  40  in  Germany  and 
Austria,  and  even  more  in  Russia  and  Hungary, 
down  to  25  in  France  ;  and  in  Britain  from  48  or 
50  in  some  coal  and  iron  districts,  down  to  22  in  the 
county  of  Sutherland,  and  1 4 '8  in  what  is  called 
the  City  of  London.  The  late  Dr.  Letheby  main- 
tained that  a  high  birth-rate  was  a  direct  cause  of  a 
high  death-rate,  owing  to  the  great  mortality  among 
infants.  This  was  an  error  ;  the  two  often  concur, 
but  the  former  is  not  a  cause  of  the  latter,  unless 
where  the  infants  perish  in  enormous  proportion,  as 
in  most  parts  of  Russia  and  in  Spain.  Thus  in  seven 
fertile  provinces  of  Central  Russia  the  birth-rate  is 
5-27  per  cent.,  and  the  death-rate  4*09,  about  half 
the  children  perishing  in  infancy.  But  the  usual 
result  in  England  of  a  large  and  especially  of  an 
increasing  birth-rate,  is  to  augment  in  tlie  commu- 
nity the  proportion  of  children  beyond  infancy,  and 
of  young  persons,  who  ordinarily  suffer  a  verj'  low 
death-rate  as  compared  with  old  or  even  middle- 
aged  persons.  The  favourable  rates  prevailing 
among  these  young  persons  overpowering  the  un- 
favourable ones  of  the  infants,  and  of  the  compara- 
tively small  number  of  old  people,  the  apparent 
death-rate  is  actually  diminished,  instead  of  being 
increased  as  Letheby  supposed.  And  this  points 
to  the  true  reason  why  the  death-rate  of  France 
is  higher  than  that  of  England,  whereas  the  ex- 
pectation of  life  in  the  two  countries  is  about 
the  same  at  most  ages,  the  birth-rate  of  France 
being  so  extremely  low  (Bertillon).  The  lower  the 
average  age  of  the  population,  the  lower  the  death- 
rate. 

A  considerable  amount  of  emigration  or  immigra- 
tion affects  the  death-rate  in  proportion  to  the  aver- 
age age  of  the  migrants.  Thus  the  mortality  of 
most  great  and  growing  towns  would  stand  far  worse 
than  it  does,  were  it  not  for  the  large  numbers  of 
young  and  healthy  persons  from  the  country  who 
settle  in  them.  Watering-places  and  residential 
towns  appear  somewhat  healthier  than  they  really 
are,  by  reason  of  the  numbers  of  young  domestic 
servants  who  form  a  large  portion  of  tlieir  popu- 
lation. Various  modes  have  been  proposed  for  ex- 
hibiting fairly  the  true  or  standardised  death-rate  of 
communities,  instead  of  the  '  crude '  one  ;  or  for 
adjusting  the  mortalities  for  differences  of  age-  and 
sex-constitution  of  population.  It  is  in  our  colonies 
that  the  effect  of  migration  on  the  death-rate  can 
best  be  studied.  The  unexampled  death-rate  of 
New  Zealand,  already  quoted,  is  the  result  of  two 
kinds  of  causes,  one  set  of  which  we  may  call  real, 
the  other  factitious  or  apparent.  The  former  are 
the  cool,  equable  climate,  and  the  orderly  and  com- 
fortable condition  of  the  population  ;  the  latter  are 
the  constant  stream  of  mostly  youthful  immigrants, 
and  the  very  high  birth-rate,  now  beginning  to 
slacken. 

Influence  of  Age  and  Sex. — The  infUience 
of  age  and  sex  on  the  mortality  in  England  and 
'Wales  may  be  best  shown  in  a  tabular  form. 


Mortality  per  1,000  at  twelve  groups  of  ages  in 
males  and  females  in  the  41  years  1838-78  : — 




All 
Ages 

0- 

5- 

10- 

15- 

20- 

=5- 

Males  . 
Females 

23-3 
21  '2 

71 

62 

8 
S 

4 
4 

6 
7 

S 
8 

9 
9 

35- 

45- 

55- 

6S- 

75- 

85- 

Males  . 
Females 

=3'3 

2I"2 

'3 
12 

18 
15 

32 
28 

67 
59 

147 
134 

3" 
2S7 

The  superiority  of  the  women  is  here  well- 
marked,  except  during  childhood  and  the  years  of 
early  married  life  and  much  child-bearing.  And 
this  difference  has  been  still  greater  during  the  later 
decades,  owing  chiefly  to  the  decreasing  vitality  of 
males  after  the  prime  of  life  ;  thus  in  1871-80  the 
death-rate  of  males  from  45  to  55  was  20,  that  of 
females  only  15. 

Mortality  per  1,000  at  eleven  groups  of  ages  in 
males  and  females  in  the  decade  1881-90 :  — 


All 

Ages 

0- 

5- 

10- 

15- 

20- 

25- 

Males  .... 

20*2 

61 

5 

3 

4 

5 

7 

Females 

18 

52 

5 

3 

4 

5 

7 

35- 

45- 

J5- 

65- 

75- 

Males  .... 

20*2 

12 

19 

34 

70 

162 

Females 

iB 

10 

15 

28 

60 

.47^ 

_ 

Influence  of  Race. — The  influence  of  race  is 
usually  difficult  to  separate  from  that  of  habits  of 
life.  In  Europe  the  Jews  offer  the  most  notable 
example.  It  may  be  sufficient  to  quote  from  Oester- 
len  Neufville's  statistics  of  Frankfort-on-the-Maine, 
which  show  that  there  the  average  age  of  Christians 
at  death  was  36 '9  years,  but  that  of  Jews  was 
48-7  ;  and  from  Hoffman,  the  death-rate  of  the  Jews 
of  Prussia,  which  was  only  21 -6  per  1,000,  against 
29-6  among  the  Christians. 

Influence  of  Station  and  Occupation. — 
The  influence  of  station  and  occupation  on  mor- 
tality is  very  great.  The  subject  has  been  care- 
fully handled  by  Dr.  Farr  in  the  Supplement  to  the 
Registrar-General  for  England's  thirty-fifth  Report, 
and  again  by  Dr.  W.  Ogle,  in  the  Supplement  to 
the  forty-fifth,  and  by  Dr.  Tatham  in  that  to  the 
fifty-fifth.  Briefly,  it  may  be  said  that  of  all  trades 
or  professions  that  can  be  isolated,  clergymen,  bar- 
risters, farmers,  agricultural  labourers,  gardeners, 
gamekeepers,  and  grocers  seem  to  stand  best  in  this 
respect.  Booksellers,  paper-makers,  shipwrights, 
wheelwrights,  and  carpenters  also  suffer  but  a  small 
mortality  ;  so  do  lace-  and  hosiery-makers.  School- 
masters and  teachers  go  on  well  up  to  fifty-five. 
Fishermen  stand  well.  Solicitors,  domestic  servants, 
watchmakers,  shoemakers,  saddlers,  bricklayers, 
and  blacksmiths  range  not  far  from  the  average 
rates  ;  so  do  liakers  (though  such  is  not  the  current 
opinion),  and  most  kinds  of  weavers  and  of  shop- 
keepers. The  workers  in  iron,  as  a  rule,  experience 
but  a  low  mortality  in  early  life,  but  a  rather  high 
(jne  as  they  grow  older  ;  the  same  may  be  said  of 
millers,  and,  somewhat  strangely,  and  no  doubt  for 
very  different  reasons,  of  Roman  Catholic  priests. 
Artists  come  out  pretty  well,  musicians  very  badly. 
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Tailors  begin  very  ill,  and  end  fairly.  Medical  men, 
alas  !  perish  frequently  in  early  life,  and  only  attain 
a  respectable  position  after  fifty-five ;  the  figures 
for  chemists,  also,  are  rather  high.  The  figures  for 
drapers,  formerly  bad,  have  improved  of  late  years, 
as  have  those  for  commercial  travellers  and  clerks. 
Those  for  miners,  naturally  enough,  are  not  very 
different  from  those  for  iron-workers,  except  the  tin 
and  copper  miners  of  Cornwall,  who  stand  badly. 
Tobacconists,  as  might  be  expected,  suffer  heavily 
until  middle  life.  Printers,  bookbinders,  coal- 
heavers,  carriers,  hairdressers,  hatters,  messengers, 
bargemen,  and  workers  in  lead  (painters,  &c.),  glass- 
manufacturers,  dock  labourers,  porters,  railway 
employes,  butchers,  cabmen,  draymen,  and  chimney- 
sweepers, all  suffer  a  very  high  mortality.  And 
about  the  worst  positions  are  occupied  by  dealers  in 
alcohol  (brewers,  innkeepers,  and  especially  hotel 
servants),  and  by  costermongers,  potters,  cutlers, 
and  filemakers.  The  chief  causes  of  a  high  death- 
rate  in  males  are  evidently  alcohol  and  the  irri- 
tation of  inhaled  dust  ;  and,  in  a  less  degree, 
foul  air  in  early  life,  and  too  violent  exertion 
later  on. 

These  facts  are  of  considerable  practical  interest 
in  relation  to  questions  of  life-assurance. 

Mortality  of  Diseases. — Some  acquaintance 
with  the  mortality  of  diseases,  and  the  extent  to 
which  it  is  influenced  by  age,  sex,  climate,  season, 
&c. ,  is  also  of  great  value  for  prognosis.  Infor- 
mation on  this  subject  will  be  found  under  the 
heads  of  the  several  diseases  ;  moreover,  the  limits 
of  this  article  are  not  sufficient  to  admit  of  much 
discussion  of  the  subject. 

A  few  facts  respecting  the  acute  infectious  diseases 
will,  however,  be  of  interest. 

1.  Typhoid  Fever. — The  average  death-rate  of 
enteric  fever  was  put  by  Murchison,  in  accordance 
with  British,  French,  and  German  hospital  sta- 
tistics, at  17-4  per  cent.  There  is  a  good  deal  of 
ground  for  putting  the  average  mortality  of  children 
and  youths  at  x  I  or  12,  but  it  is  probable  that  only 
the  worst  cases  occurring  in  children  find  their  way 
into  hospitals.  Over  fifty  years  of  age  somewhere 
near  one-half  usually  die  (Liebermeister).  The 
mortality  from  typhoid  fever  would  appear,  however, 
to  be  decreasing  at  a  more  rapid  rate  than  the  number 
of  cases  of  the  disease. 

Still,  the  mortality  in  epidemics  occurring  among 
soldiers  on  campaign  is  often  enormous.  In  the 
Nile  campaign  of  1898  it  was  28  per  cent,  on 
admissions,  in  the  Soudan  in  1884-5  39  per  cent. 
Even  in  the  British  army  in  India,  for  the  last  ten 
years,  it  has  averaged  26-17  per  cent.,  while  in 
soldiers  at  home  it  has  been  as  much  as  19-16.  In 
the  Bloemfontein  epidemic  it  is  believed  to  have 
been  about  21.  It  would  seem  that  young  adults 
have  no  advantage  over  other  subjects  in  this  re- 
spect. Some  epidemics  are  less  deadly  than  others. 
In  that  of  Maidstone  the  percentage  of  deaths  was 
7-6.  There  is  a  mass  of  evidence  showing  that 
where  the  cold -bath  treatment  is  carefully  applied 
the  mortality  is  reduced  to  a  singularly  constant 
average  of  between  7  and  8.    See  p.  136. 

2.  Measles, -'1\\<t  mortality  from  epidemics  of  this 
disease  is  often  as  low  as  2  or  3  per  cent. ,  but  it  has 
been  known  to  rise  to  30  per  cent,  under  unfavourable 
circumstances,  as  where  children,  or  even  adults, 
are  crowded  together  in  a  hospital.  It  seems  to 
be  very  deadly  in  Belgium.  Among  '  virgin  '  com- 
munities (as  in  well-known  epidemics  in  Iceland, 


Faroe,  Madagascar,  Fiji)  the  mortality  is  sometimes 
frightfully  large.  It  is  comparatively  small  in  sum- 
mer ;  and  decidedly  small  among  the  comfortable 
classes,  owing  doubtless  to  the  exercise  of  greater 
care.  It  is  beyond  comparison  greatest  in  the 
second  year  of  life,  and  by  the  tenth  has  become 
quite  trifling  ;  but  adults  may  die  of  measles. 

3.  Scarlatina. — There  is  a  prodigious  difference 
in  the  deadliness  of  different  epidemics  of  this  dis- 
ease, even  in  the  same  locality.  In  Southern 
Europe  it  is  comparatively  a  mild  disease  ;  in 
Britain,  Sweden,  Austria,  it  is  most  severe  ;  yet 
even  here  eighty  successive  cases  may  occur  with- 
out a  death.  But  a  mortality  under  10  per  cent, 
may  be  considered  moderate  (Thomas,  in  Ziemssen),- 
it  is  often  much  higher.  It  is  at  its  maximum  from 
the  second  to  the  fourth  year,  but  continues  very 
deadly  up  to  ten  or  twelve  ;  by  fifteen  it  has 
almost  reached  a  minimum,  but,  unlike  measles, 
continues  to  be  somewhat  formidable  throughout 
life,  especially  to  parturient  women.  Season  and 
station  in  life  make  little  difference  in  its  dead- 
liness. 

4.  Diphtheria. — -The  severity  varies  extremely  in 
different  epidemics.  It  is  much  more  deadly  in 
Germany  and  Austria  than  in  Great  Britain. 

5.  Small-pox. — Small-pox  did  and  does,  in  un- 
vaccinated  communities,  where  it  has  long  been  at 
home,  destroy  somewhere  about  10  per  cent,  of  the 
population  ;  and  of  persons  unprotected  by  vac- 
cination who  are  attacked,  40  per  cent,  often  perish. 
Among  '  virgin  '  communities  it  is  still  more  deadly. 
Age  makes  comparatively  Uttle  difference  in  its 
fatality. 

6.  IV hooping- Coug-h. — The  death-rate  of  this 
disease  is  very  large  in  the  first  year  of  life,  de- 
clining afterwards  like  that  of  measles,  but  rather 
more  rapidly,  and  becoming  quite  insignificant  be- 
fore the  tenth  year.  Whooping-cough  is  more  fatal 
in  winter  than  in  summer,  in  towns  than  in  the 
country,  among  the  poor  than  among  the  rich  ;  but 
these  differences,  except  the  first,  are  not  very  well- 
marked.    See  Vital  Statistics. 

John  Beddoe. 

MORTIFICATION  (mors,  death;  and  facio,  I 
make). — A  popular  name  for  gangrene.  See  Gan- 
grene. 

MORTON'S  DISEASE. ~A  term  applied  to  a 
form  of  metatarsal  neuralgia  in  which  attacks  of 
severe  pain  occur  at  the  base,  generally  of  the  fourth, 
but  occasionally  of  the  second  toe.  Ill-fitting 
boots  and  prolonged  standing  are  among  the  ac- 
credited causes  of  the  condition.  In  many  cases 
carefully  made  boots  and  other  appliances  aftbrd 
relief;  in  others  excision  of  the  head  of  the  meta- 
tarsal bone  may  be  necessary. 

MORVAN'S  DISEASE.  — An  affection  met  with 
especially  in  a  district  of  Brittany,  and  named  after 
the  physician  who  first  described  it.  The  disease 
has  strong  points  of  resemblance  to  anesthetic 
leprosy.  It  is  a  chronic  affection,  implicating  the 
upper  extremities  more  especially,  and  characterised 
by  neuralgic  pains,  cutaneous  anesthesia,  and  pain- 
less and  destructive  whitlows.  Well-marked  neu- 
ritis and  perineuritis  have  been  found  in  the  bodies 
of  those  dying  of  the  disease  ;  and  in  some  cases 
these  changes  have  been  associated  with  syringo- 
myelia. See  Spinal  Cord,  Special  Diseases  of: 
Syringomyelia. 
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MOUNTAIN  SICKNESS.— Synon.  :  Fr.  Mai 
.lies  Montagues  ;  Gcr.  Bergkrankheit. 

Definition. — This  term  has  laeen  appUed  to  a 
group  of  symptoms  comprising  lassitude,  dyspnosa, 
headache,  and  palpitation,  which  afl'ect  some  people 
climbing  mountains  of  considerable  height.  The 
lower  limit  of  altitude  at  which  this  affection  ap- 
pears cannot  be  defined,  but  most  sufferers  begin  to 
experience  discomfort  at  about  16,000  feet,  which 
usually  increases  as  the  climber  rises  higher.  The 
term  '  mountain  sickness  '  is  unfortunate,  as  nausea 
and  vomiting,  though  they  sometimes  accompany 
the  attack,  do  not  appear  to  be  essential  symptoms, 
but  rather  depend  upon  coincident  dyspepsia  from 
indigestible  food. 

Etiology  and  Anatomy. — The  physical  and 
physiological  causes  producing  this  condition  are 
most  complex,  and  it  is  difficult  to  assign  their 
relative  values.  The  following  have  been  put  for- 
ward by  various  oljservers  :  Deficiency  of  oxygen 
in  rarefied  air  ;  deficiency  of  carbonic  acid,  asso- 
ciated with  partial  paralysis  of  the  vagus  ;  diminu- 
tion in  the  amount  of  hemoglobin  with  lessened 
capacity  for  absorbing  oxygen  ;  cerebral  and  spinal 
anL^mia,  resembling  that  occurring  in  caisson- 
disease  ;  asphyxia  associated  with  cerebral  conges- 
tion.   See  Caisson-Djsease. 

Exhaustion  from  bad  food,  from  want  of  training, 
food,  and  sleep,  or  from  cold  or  excessive  heat, 
tend  to  bring  on  the  malady  or  increase  its  severity. 
Stagnation  of  the  air  in  a  mountain  hollow  has  the 
same  effect,  whereas  the  rapidly  moving  air  on  a 
ridge  or  summit  relieves  the  distress.  Prolonged 
residence  at  a  high  altitude  (10,000  to  12,000  feet) 
does  not  seem  to  protect  the  individual  when  he 
reaches  a  greater  height.  Personal  idiosyncrasy  is 
undoubtedly  a  factor. 

Sy.mpto.ms. — The  following  are  the  symptoms, 
the  more  common  ones  being  placed  first  :  Lassi- 
tude, weakness  and  dragging  of  the  legs  ;  increased 
and  irregular  respiration-rate,  inability  to  '  hold  the 
breath '  for  more  than  a  few  seconds  ;  headache, 
giddiness,  palpitation  (the  pulse  often  rising  to  120 
per  minute  and  becoming  irregular),  lividity  of  the 
face  and  hands  ;  loss  of  appetite,  nausea,  and  occa- 
sionally vomiting  ;  mental  hebetude,  sleepiness,  and 
even  unconsciousness. 

Diagnosis. — The  effects  of  ptomaine-poisoning 
(especially  from  tinned  foods),  exhaustion  from  the 
heat  of  the  sun  or  from  fatigue,  are  the  conditions 
most  likely  to  be  confused  with  mountain  sickness. 

Prognosis.  —There  is  little  danger  to  life  pro- 
vided the  sufferer  can,  if  necessary,  descend  to  a 
lower  level.  Even  if  unable  to  do  this,  the  sym- 
ptoms will  often  pass  ofi'  with  rest  and  suitable 
food,  though  liable  to  return  if  another  attempt  be 
made  to  ascend. 

Treatment. — This  consists  in  rest,  with  the 
head  low,  maintenance  of  the  body-warmth,  the 
administration  of  stimulating  and  easily  digestible 
food  or  meat  extracts,  and,  if  necessary,  descent  to 
a  lower  level.  The  use  of  oxygen  carried  in  steel 
cylinders  has  been  suggested  as  a  means  both  of 
relieving  mountain  sickness  and  enabling  climbers 
to  reach  greater  heights  when  so  affected,  but  the 
question  of  portability  is  obviously  a  serious  one. 

W.  A.  Wills. 

MOUTH,  Diseases  of. — The  principal  diseases 
of  the  mouth  may  be  thus  enumerated  :  (l)  Inflam- 
mation and   its  results,    including  {\a)  Thrush; 


(2)  Gumboil;  (3)  Ranula  ;  (4)  Lingual  Dermoids  ; 
(5)  Salivary  Calculus;  (6)  Salivary  Fistula;  and 
(7)  New-growths  and  Epulis.  Diseases  of  the 
tongue  and  the  teeth  are  treated  of  in  other  articles. 

I.  Stomatitis. — Synon.  :  Fr.  Stomatite  ;  Ger. 
Mitndschkimhaitteutzundnng. 

Definition. — Inflammation  of  the  mouth. 
Varieties. — Inflammation  of  the  mouth  may  be 
acitte  or  chronic.  According  to  the  more  striking 
lesions  found,  we  speak  of  catarrhal,  follicular, 
ulcerative,  and  gangrenous  stomatitis.  Again,  in- 
flammations of  the  buccal  mucosa  may  be  classed 
according  to  their  cause,  for  example,  syphilitic, 
scorlnitic,  or  mercurial  stomatitis. 

iETiOLOc;Y. — The  principal  causes,  predisposing 
or  exciting,  of  stomatitis  are  :  Mechanical  irritants 
such  as  a  sharp  tooth  or  a  tooth-plate  ;  the  eruption 
of  teeth  ;  chemical  irritants,  especially  alcohol  ; 
burns  and  scalds ;  hot  tobacco-smoke  ;  mercurialism  ; 
digestive  disturbances  ;  the  growth  of  parasites  in 
the  mucosa,  such  as  those  of  thrush,  cancrum  oris, 
erysipelas,  diphtheria  ;  syphilis  and  scurvy. 

Symptoms. — In  acute  catarrhal  forms  the  mouth 
is  hot  ;  and  the  mucosa  is  more  or  less  red,  swollen, 
tender,  and  unduly  sensitive  to  heat,  salt,  spices, 
and  the  like.  All  these  changes  are  least  marked 
upon  the  dense  hard  palate  and  gums.  The  secre- 
tion of  mucus  is  increased,  and  it  may  form  a  tough 
slimy  layer  upon  the  surface,  more  or  less  turbid 
from  contained  epithelial  cells  and  leucocytes.  The 
excessive  redness  and  raw  appearance  of  the  sur- 
face are  largely  due  to  the  rapid  shedding  of  the 
surface-epithelium  ;  but  in  less  intense  cases,  white 
patches  of  all  shapes  and  sizes  indicate  increased 
production  of  epithelium,  the  cells  remaining  adhe- 
rent for  some  time.  In  the  less  intense  forms, 
especially  when  of  some  duration,  the  mucous  glands 
on  the  lips,  cheeks,  and  palate  swell  and  form 
reddish-grey  nodules  or  even  small  cysts,  often  sur- 
rounded by  a  ring  of  injection.  This  is  the  form 
known  as  follicular  stomatitis.  Sometimes  the  fol- 
licles break  down  and  form  small  ulcers.  But  there 
are  certain  forms  of  stomatitis,  of  which  more  or 
less  extensive  ulceration  is  characteristic.  One  of 
these  is  especially  known  as  ulcerative  stomatitis. 

Ulcerative  stomatitis  (putrid  sore  mouth)  is  not  a 
further  development  of  the  above-described  acute 
catarrh.  It  occurs  chiefly  in  sickly  children  living 
under  faulty  hygienic  conditions.  After  a  slight 
febrile  illness  or  malaise  for  two  or  three  days,  the 
child  is  noticed  to  eat  with  some  difficulty,  to 
suffer  from  more  or  less  salivation,  and  to  have 
a  very  foul  breath.  The  cheek  is  perhaps  swollen. 
On  one  side  of  the  mouth,  sometimes  on  both, 
one  or  more  grey-based  ulcers  will  be  found  upon 
the  cheek,  gums,  and  tongue.  These  may  extend 
in  depth  till  the  alveolus  is  bare,  there  being  no 
line  between  ulcerative  stomatitis  and  cancrum  oris 
[see  Cancrum  Oris).  If  left  alone,  these  ulcers 
generally  heal  in  seven  to  fourteen  days,  but  they 
may  become  chronic.  Ulcers  are  very  prone  to 
form  in  stomatitis  resulting  from  mercurialism, 
scurvy,  or  syphilis. 

In  chronic  catarrh  of  the  mouth  the  chief  signs 
are  undue  sensitiveness  of  the  mucosa,  and  the 
presence  of  white  patches  (leucoplakia).  Smooth 
red  patches  may  also  occur.  Fissures  may  form  in 
these  patches.  This  chronic  epithelial  overgrowth 
derives  its  chief  importance  from  the  fact  that  it  is 
sometimes  the  forerunner  of  epithelioma.  The 
chief  causes  of  chronic  catarrh  appear  to  be  smoking, 
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dram-drinking,  indulgence  in  hot  spices,  and  syphilis  ; 
but  frequently  no  cause  is  evident. 

Treatment. — The  avoidance  of  irritation,  and 
the  treatment  of  any  general  disease  or  digestive 
trouble,  which  may  be  regarded  as  a  cause  of  the 
stomatitis,  arc  the  first  points  to  be  attended  to. 
Food  should  be  taken  cool,  with  little  or  no  salt, 
sugar,  or  hot  spice  ;  alcohol  and  smoking  should  be 
forbidden.  The  feeding  of  infants  at  the  breast  and, 
still  more,  of  bottle-fed  children,  should  be  in- 
quired into,  and  all  defects  remedied.  The  mouth 
should  be  wiped  out  after  each  meal  with  a  rag 
moistened  with  some  mild  antiseptic.  Borax-lotion 
or  a  little  powdered  borax,  allowed  to  melt  slowly 
in  the  mouth,  is  very  soothing.  In  acute  cases  ice  is 
grateful. 

In  ulcerative  '  stomatitis,  chlorate  of  potassium 
should  be  given  internally  with  due  care,  and  used 
also  as  a  gargle.  It  is  almost  a  specific.  Borax- 
lotions  are  useful  ;  and  it  is  well  to  begin  the  treat- 
ment by  wiping  the  ulcer  and  thoroughly  applying 
pure  phenol,  cocaine  or  chloroform  being  used. 
Finely  powdered  iodoform  should  be  dusted  on  the 
sore  once  daily.  The  hygiene  of  the  mouth  and  of 
the  whole  body  should  be  cared  for.  Change  of  air 
is  most  valuable.  Nitric  acid  or  ammonia  and  bark 
form  an  excellent  tonic  ;  and  cod-liver  oil  and  iron 
are  generally  useful  later. 

In  chrotUL  leiicoplakia,  treatment  in  syphilitic 
cases  should  include  painting  the  patches  with  a 
lotion  of  bicyanide  of  mercury  (gr.  ij-v  ad 
In  simple  cases  they  should  be  painted  with  bicar- 
bonate of  potassium  (gr.  xx  ad  jj),  or  chromic 
acid  (gr.  v-x  ad  jj),  the  latter  solution  to  be  used 
every  second  day. 

\a.  Thrush. — Synon.  :  Fr.  Miignet  ;  Ger. 
Soar ;  Schwdinmchen. 

Thrush  is  a  parasitic  stomatitis  which  occurs 
chiefly  in  young  infants,  and  usually  in  such  as  are 
depressed  in  health,  congenital  syphilis  thus  ranking 
as  a  predisposing  cause.  It  is  not,  however,  rare  to 
find  infants  in  good  health  attacked.  Adults  do  not, 
as  a  rule,  suffer  from  this  parasite,  except  towards 
the  end  of  exhausting  illnesses,  especially  phthisis  ; 
so  the  appearance  of  thrush  in  adults  is  usually  of 
evil  omen.  Rarely  a  non-parasitic  stomatitis  or 
sore-throat  depresses  the  mouth-tissues  of  adults 
sufficiently  to  allow  the  parasite  to  grow. 

The  thrush  parasite  is  the  Oidiiiin  albicans. 
Grawitz's  statement  that  this  is  identical  with  the 
Mycoderma  villi,  or  mould  of  wine,  is  generally 
received  as  correct.  It  affects  mucosse  covered  with 
stratified  epithelium,  especially  that  of  the  mouth 
and  fauces  ;  it  is  not  uncommon  in  the  pharynx 
and  oesophagus,  but  is  rarely  found  growing  lower 
in  the  alimentary  tract.  It  is  sometimes  found  in 
broncho-pneumonic  foci,  having  been  inhaled.  The 
parasite  grows  'Aw  the  middle  layers  of  stratified 
epithelial  laminae,  and  consists  of  numerous  mycelial 
threads  mixed  up  with  spores  and  fine  granular 
dibris.  The  neighbouring  epithelial  cells  are  de- 
stroyed and  ultimately  thrown  off,  leaving  what 
looks  like  an  ulcer ;  but  almost  always  the  deepest 
layer  of  epithelium  remains  covering  the  papillK. 

Symptoms. — It  is  said  that  the  first  sign  of 
thrush  is  some  general  heat  and  redness  of  the  mouth, 
together  with  the  secretion  of  a  sticky  layer  of  mucus 
of  acid  reaction,  containing  many  cells,  among 
which  spores  and  threads  are  already  recognisable. 
Then  small  white  roundish  patches  form,  and  run 
together  into  larger  ones.    The  patches  are  sur- 


rounded by  a  vascular  ring.  At  first  they  are  pretty 
firmly  adherent,  later  on  easily  detachable,  leaving 
'ulcers.'  Sucking  may  become  painful.  More  or 
less  disturbance  of  the  gastro-intestinal  functions  is 
usually  present.  Mothers  suckling  children  with 
thrush  are  very  liable  to  sore  nipples. 

If  the  above  be  taken  as  the  typical  symptoms  of 
thrush,  we  must  add  that  in  many  cases  the  parasite 
excites  no  inflammatory  phenomena  whatever, 
suggesting  a  parallel  with  tinea  tonsurans,  which 
also  may  or  may  not  cause  inflammation. 

Thrush  is  commonly  said  by  mothers  '  to  go 
through '  children.  This  means  that,  while  thrush 
is  present  in  the  mouth,  and  the  child  is  perhaps 
suffering  from  gastro-intestinal  symptoms,  redness, 
excoriation,  and  perhaps  ulceration  appear  at  the 
anus,  and  spread  more  or  less  widely  to  adjacent 
parts.  Some  think  that  in  the  child's  depressed 
condition  of  health  any  tendency  to  intertrigo  or 
eczema  would  show  itself,  and  that  acrid  evacua- 
tions would  render  the  anal  region  specially  liable  ; 
but  in  the  writer's  opinion  the  above  history  is 
very  strongly  in  favour  of  congenital  syphilis,  and 
he  finds  that  treatment  generally  supports  this 
view. 

Treatment. — Care  in  feeding  children  regularly 
at  proper  intervals,  in  the  selection  of  milk  and  pre- 
paration of  food  for  hand-fed  children,  scrupulous 
cleanliness  with  regard  to  bottles,  spoons,  &c.,  used 
in  feeding  the  child,  and  especially  the  precaution  of 
wiping  out  the  child's  mouth  thoroughly  after  each 
meal  with  rag  or  wool  wet  with  glycerine  of  borax, 
make  up  a  highly  successful  prophylaxis  against 
thrush.  When  the  trouble  is  present,  all  these  pre- 
cautions must  be  carefully  observed,  and  a  food 
suitable  to  the  patient  must  be  found.  Gastro- 
intestinal symptoms  must  be  relieved.  The  patches 
of  thrush  in  the  mouth  and  throat  should  be  fre- 
quently painted  with  theGlycerinum  Acidi  Borici,  the 
B.P.  solution  of  sulphurous  acid  (I  in  6  of  water), 
salicylic-acid  solution  (l  in  250),  sulphite-of-sodium 
solution  (5j  ad  Jj),  or  almost  any  other  non-irritant 
antiseptic.  Good  hygienic  surroundings,  change  of 
air,  and  supporting  treatment  are  often  necessary  to 
bring  about  the  recovery  of  feeble  patients,  and  are 
helpful  to  all. 

2.  Gumboil. — Synon.  :  Parulis;  Fr.  Parulic; 
Ger.  Zahnjleischgeschwilr. 

Description. — A  'gumboil'  is  a  small  abscess 
pointing  upon  the  gum.  The  term  '  alveolar  abscess  ' 
includes  all  gumboils  and  many  other  cases  ;  for, 
while  indicating  that  such  abscesses  almost  invariably 
start  in  the  alveolus  or  socket  of  a  tooth,  it  says 
nothing  as  to  their  pointing,  the  directions  in  which 
they  tend  being  very  various. 

The  cause  of  an  alveolar  abscess  is  almost  in- 
variably caries  of  the  tooth  in  connection  with  which 
the  abscess  arises.  The  irritant  is  therefore  most 
probably  some  septic  organism  which  gains  entrance 
to  the  pulp-cavity  and  excites  an  inflammation  of 
the  pulp,  which  spreads  along  a  fang.  Usually  the 
whole  tooth  dies  as  a  result.  An  abscess  may  form 
at  the  base  of  a  tooth  already  dead,  though  not 
carious,  the  irritant  probably  entering  between  the 
socket  and  the  tooth,  but  not  necessarily,  for  an 
abscess  is  rarely  found  connected  with  a  sound  living 
tooth,  and  the  pulp  of  a  sound,  though  dead,  tooth 
may  be  found  putrid.  An  abscess  occasionally 
arises  in  connection  with  a  partially  erupted  tooth, 
especially  a  wisdom-tooth  in  the  eruption  of  which 
there  is  difficulty  ;  or,  again,  a  cyst  round  a  retained. 
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tooth  may  suppurate  and  resemble  an  ordinary 
alveolar  abscess. 

In  the  ordinary  alveolar  abscess  pus  is  formed 
about  the  apex  of  the  fang  within  the  alveolus, 
whence  the  acute  early  pain.  The  bone  around 
the  apex  of  the  fang  is  rapidly  softened  ;  and  the 
outer  plate  of  the  jaw,  being  decidedly  thinner  than 
the  inner,  yields,  and  the  pus  escapes  into  the 
tissues  outside  the  jaw.  More  or  less  swelling  of 
the  face  now  occurs,  and,  coincidently,  diminution 
of  pain.  The  pus  then  forces  its  way  towards  the 
surface  in  the  direction  of  least  resistance,  and  very 
often  bursts  on  the  gum,  or  between  this  and  the 
cheek.  But  this  is  by  no  means  always  the  result, 
the  point  of  bursting  being  sometimes  so  distant 
from  the  seat  of  irritation  that  the  latter  runs  some 
risk  of  remaining  unrecognised.  The  following, 
more  or  less  unusual,  points  are  therefore  noted. 
Abscesses  from  the  upper  incisors,  especially  lateral, 
not  uncommonly  burrow  between  the  hard  palate 
and  its  coverings,  and  open  far  back  ;  rarely  they 
burst  into  the  nose,  causing  a  discharge  from  the 
nostrils  ;  and  still  more  rarely  through  the  lip.  The 
palatine  roots  of  the  upper  molars  may  also  cause  a 
palatine  abscess  ;  while  pus  starting  from  the  ex- 
ternal fangs  is  sometimes  conducted,  apparently 
along  the  buccinator  fascia,  to  the  cheek,  where  it 
bursts.  Affection  of,  and  suppuration  in,  the  antrum 
is  most  likely  to  result  from  the  first  upper  molar 
fangs  ;  but  caries  of  any  upper  tooth,  especially 
molar  or  bicuspid,  may  be  the  cause  of  continued 
suppuration.  Abscess  from  the  lower  incisors  rarely 
bursts  on  or  below  the  chin.  Abscess  from  the 
lower  molars  and  bicuspids,  more  commonly  than 
from  any  other  teeth,  bursts  upon  the  face,  just 
above  the  lower  edge  of  the  mandible.  From  the 
lower  wisdom-tooth  an  abscess  may  burst  far  back 
upon  the  fauces,  near  a  molar  or  bicuspid,  or  below 
the  jaw.  In  a  few  cases  the  pus  of  these  latter 
abscesses  has  burrowed,  from  insufficient  drainage, 
down  the  neck,  even  as  low  as  the  clavicle.  Rarely 
an  abscess  from  a  lower  molar  finds  its  way  through 
the  inner  plate  of  the  jaw. 

Symi'TOMS. — At  first  the  tooth  appears  too  long 
(from  periostitis),  and  is  the  seat  of  pain,  which  is 
relieved  by  pressure  upon  the  tooth.  Soon  it 
becomes  so  tender  that  all  pressure  is  unendurable, 
and  pain  increases  rapidly,  often  becoming  very 
severe.  After  twenty-four  to  forty-eight  hours  the 
pain  diminishes  or  disappears,  and  the  face  swells 
more  or  less.  Finally  the  abscess,  if  left  to  itself, 
bursts.  It  may  discharge  freely  through  the  open- 
ing, and  sometimes  through  and  around  the  tooth. 
Sometimes  it  undoubtedly  heals,  and  the  tooth  re- 
mains, firmly  fixed  ;  or  a  sinus  remains,  giving  little 
troulile  if  it  open  into  the  mouth,  much  disfigure- 
ment if  on  the  face  ;  or  frequent  abscesses  may 
form.  Abscess  from  a  non-erupted  or  carious 
wisdom-tooth  is  specially  likely  to  be  accompanied 
Ijy  chronic  trismus.  Grave  results,  such  as  death 
from  pyasmia,  are  very  rare. 

Treatment. — An  acute  alveolar  inflammation 
may  be  aborted  by  disinfecting  the  tooth-cavity 
with  pure  carbolic  acid,  scarifying  the  gum,  and 
applying  frequent  hot  fomentations  to  the  mouth. 
Where  the  above  treatment  fails  to  relieve  the  early 
acute  pain  (toothache),  pus  not  having  yet  made  its 
escape  from  the  alveolus,  extraction  of  the  tooth 
(discovered  by  smart  tapping  with  a  steel  instrument 
if  the  patient  cannot  clearly  indicate  which  is 
aching)  is  the  best  remedy.     When  the  tooth  is 


valuable,  Tomes  has  suggested  that  an  incision 
should  be  made  down  to  the  bone  opposite  the 
diseased  tooth,  and  the  outer  plate  of  the  jaw  drilled 
at  the  level  of  the  apex  of  the  fang — not  a  very 
painful  operation,  he  says.  When  abscess  is  present 
and  the  tooth  of  little  or  no  value,  removal  of  the 
tooth  often  provides  sufficient  drainage  ;  but  if  the 
patient  cannot  be  easily  watched,  an  incision  also 
should  be  made  into  the  abscess  between  the  cheek 
and  jaw,  especially  as,  with  cocaine,  it  adds  little 
to  the  pain.  This  incision  should  always  be  made 
immediately  when  the  abscess  is  threatening  to 
burst  through  the  skin  ;  also  when  pus  is  stripping 
up  the  soft  parts  from  the  hard  palate.  The  skin 
over  the  pus  may  then  be  painted  with  flexile 
collodion,  and  elastic  pressure  maintained  with  a 
bandage  over  cotton-wool.  Thinned  red  skin  may 
thus  often  be  preserved.  When  bursting  through 
the  skin  seems  inevitable,  it  should  always  be 
anticipated  by  a  short  incision,  through  which  a 
fine  tube  may  be  introduced.  The  result  of  this 
will  be  a  much  in -drawn  scar,  but  in  the  course  of 
months  the  depression  diminishes  till  it  may  become 
hardly  noticeable.  In  making  incisions  between 
the  jaw  and  cheek,  the  points  to  be  attended  to  are 
to  use  a  small  scalpel,  cut  close  and  parallel  to  the 
jaw,  and  direct  the  point  a  little  towards  the  bone. 
The  presence  of  pain  and  swelling  are  reasons  for 
the  immediate  performance  of  extraction,  and  not 
for  its  postponement  till  these  symptoms  shall  have 
subsided.  In  all  chronic  sinuses  of  doubtful  nature 
about  the  mouth,  lower  part  of  the  face,  or  neck — 
even  as  low  as  the  clavicle — the  teeth  should  be 
carefully  examined  and  put  in  order.  It  will  pro- 
bably be  useless  to  endeavour  to  save  a  tooth  which 
has  given  rise  to  chronic  sinus  or  to  recurrent 
abscesses.  Even  after  removal  of  the  tooth  and 
gouging  of  the  alveolus,  the  sinus  may  remain  for 
months,  but  ultimately  close.  An  opening  upon 
the  face  may  in  these  cases  close  if  a  probe  be 
passed  along  the  sinus  and  freely  cut  upon  from 
within  the  mouth.  To  preserve  a  tooth,  the  pulp- 
cavity  is  to  be  emptied  and  rendered  aseptic,  and 
then  it  and  its  prolongations  must  be  filled.  If  the 
process  is  successful,  the  tooth  heals  in  as  does  a 
clean  foreign  body  ;  if  it  fail,  fresh  abscesses  form 
and  extraction  becomes  necessary.  See  Teeth, 
Diseases  of. 

3.  Ranula. — Synon.  :  Fr.  Grenoiiillctle  ;  Ger. 
Ra>iula  ;  Frdschleingeschwuht. 

Description. — Ranula  is  a  cystic  swelling  situate 
more  or  less  upon  one  side  of  the  frtenum  lingute, 
rarely  upon  both  sides  ;  affecting  both  sexes  at  all 
ages,  but  chiefly  occurring  in  adult  life.  It  is  not 
uncommonly  referred  to  an  injury  after  which  it  has 
appeared  ;  it  increases  slowly,  rarely  becomes 
larger  than  a  chestnut,  is  painless,  and  causes  in- 
convenience only  by  its  size.  The  swelling  in  the 
mouth  is  smooth,  rounded,  tense  or  soft,  elastic  or 
fluctuating,  and  has  a  bluish  pellucid  appearance 
strongly  suggestive  of  its  cystic  nature.  The  mucosa 
is  non-adherent  and  free  from  folds  over  the  swellings 
across  which  tortuous  veins  often  wind.  Only  with 
ranulx  of  exceptional  size  is  any  swelling  per- 
ceptible below  the  jaw. 

Pathology. — This  is  doubtful,  and  several  modes 
of  origin  have  been  described.  Distension  of 
Wharton's  duct  may  certainly  occur,  but  in  the 
majority  of  cases  this  duct  is  clear,  and  a  probe 
introduced  passes  over  the  swelling.  Wound  of 
the  duct  and  extravasation  of  saliva  may  cause  the 
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appearance  of  a  cystic  swelling.  Some  believe 
that  the  sublingual  gland  and  its  principal  duct 
(Bartholin's)  are  the  chief  seats  of  ranula,  but  this 
is  unlikely.  Fleischmann's  bursa — on  each  side  of 
the  frienum,  between  the  mucosa  and  the  muscles — 
is  probably  sometimes  the  seat  of  a  pathological 
effusion.  Dilatation  of  a  mucous  gland  may  occur 
beneath  the  tongue,  especially  that  known  as  the 
Blandin-Ntihn  gland  from  the  names  of  its  de- 
scribers.  This  was  found  adherent  to  the  cyst  by 
von  Recklinghausen  and  Sonnenberg  in  one  in- 
stance, and  they  adduced  many  good  reasons  for 
thinking  that  this  gland  was,  at  least,  a  very  common 
seat  of  the  cystic  distension  known  as  ranula. 

Treatment. — A  thick  silk  seton  may  be  tied 
and  remain  in  for  three  to  seven  days,  according  to 
the  degree  of  irritation  excited  ;  this  may  be  serious, 
and  run  on  to  abscess.  Other  methods  of  treat- 
ment are  (a)  opening  the  cyst  freely,  drying  it  out, 
applying  pure  carbolic  acid,  and  packing  with  iodo- 
form gauze  ;  {/>)  cutting  a  V-shaped  flap  in  the  wall, 
and  fixing  its  apex  into  the  cavity  with  a  stitch  ; 
(r)  dissecting  out  the  whole  cyst,  or  the  superficial 
part  of  it,  upon  which  the  Blandin-NUhn  gland 
would  lie  (von  Recklinghausen).  Woakes  reports 
a  cure  from  the  injection  of  a  saturated  watery  solu- 
tion of  chromic  acid. 

4.  Lingual  Dermoids. — Description.— Lin- 
gual dermoids  occur  in  two  situations — in  the  mid- 
line between  the  genioglossi,  and  on  either  side  of 
the  tongue,  between  the  genioglossus  and  mylohyoid. 
They  are  rare,  and  are  due  to  the  inclusion  of  an 
epithelial  germ  connected  either  with  the  invagina- 
tion of  the  mouth-pit  or  stomodreum,  the  closure  of 
the  first  visceral  arch  or  of  the  first  branchial  cleft, 
or  with  the  fcetal  thyro-glossal  duct  (His),  which 
extends  from  the  foramen  CKCum  of  the  tongue  to 
the  thyroid  isthmus,  and  is  regarded  as  the  remains 
of  the  hypopharyngeal  diverticulum  or  protrusion 
from  the  foregut  to  form  the  thyroid  isthmus. 
Cysts  between  the  genioglossi  and  in  the  mid-line 
of  the  neck,  as  low  as  the  thyroid  isthmus,  are 
probably  connected  with  the  thyro-glossal  duct,  or 
with  the  union  in  the  mid-line  of  the  upper 
Ijranchial  arches  ;  cysts  on  either  side  of  the  mid- 
line with  closure  of  the  branchial  clefts  or  with  the 
junction  of  the  stomodteum  and  foregut.  The  con- 
tents vary,  being  sometimes  the  usual  cheesy,  epi- 
thelial mass,  with  or  without  pale  hairs  intermixed  ; 
sometimes  only  a  brownish  mucoid  fluid,  in  which 
float  small  masses  of  fatty  epithelium.  The  lining 
of  the  cyst  is  generally  a  delicate  layer  of  stratified 
cells  which  vary  somewhat  in  function,  as  the  con- 
tents show. 

Though  really  congenital  in  origin,  and  usually 
reaching  a  size  to  attract  notice  in  early  life,  these 
cysts  often  remain  small  for  many  years,  and  then, 
without  obvious  cause,  begin  to  enlarge.  They 
may  not  appear  until  mid-life  or  even  later.  They 
form  smooth,  round  or  oval,  tense,  elastic  and 
fluctuating,  or  doughy  swellings  beneath  the  tongue, 
in  the  mid-line  or  on  one  side  ;  they  are  usually 
firmer  to  the  touch  than  ranula;  ;  unlike  ranula; 
they  project  chiefly  towards  the  skin  and  but 
slightly  into  the  mouth,  the  mucosa  over  them 
being  normal  unless  some  dilated  veins  ramify  in 
it  ;  they  never  have  the  translucent  appearance  of 
ranulas,  but  it  is  said  that  some  have  a  yellowish 
appearance  owing  to  the  colour  of  the  sebaceous 
matter  showing  through.  They  cause  inconvenience 
in  proportion  to  their  size. 


Treatment. —  This  consists  of  complete  re- 
moval by  dissection,  when  inconvenience  or  un- 
sightliness  renders  treatment  desirable.  All  central 
and  most  lateral  cysts  should  be  removed  by  incision 
below  the  jaw  ;  the  cyst,  when  bared,  is  but  loosely 
attached  to  its  surroundings,  and  it  may,  if  neces- 
sary, be  emptied.  The  cavity  left  should  be 
obliterated  by  purse-string  stitches,  and  the  skin 
wound  closed. 

5.  Salivary  Calculus. — Synon.  :  Fr.  Ca/cu/ 
Salivaire  ;  Ger.  SpeicJiehtein. 

Description. — Friable  concretions,  composed 
chiefly  of  phosphate  of  lime,  are  not  very  uncommon 
in  the  ducts  of  the  parotid,  submaxillary,  and  sub- 
lingual glands.  They  vary  in  size  from  a  pin's  head 
to  a  filbert,  or  even  larger,  are  elongated  in  form, 
and  not  infrequently  they  form  around  some  small 
foreign  body — a  seed  or  a  bit  of  woody  fibre — which 
has  made  its  way  into  the  duct.  They  may  lie  in 
the  substance  of  the  gland,  but  are  usually  found  in 
the  duct.  They  are  easily  felt  from  the  mouth,  but 
are  rarely  complained  of  unless  they  give  rise  to  the 
following  symptoms.  Without  obvious  cause  in- 
flammation causes  complete  or  partial  obstruction 
of  the  duct  ;  the  gland  swells  and  becomes  hard, 
but  is  neither  tender  nor  painful  as  a  rule.  In  the 
case  of  the  submaxillary  duct,  the  side  of  the  tongue 
and  floor  of  the  mouth  are  red,  and  more  or  less 
swollen  ;  an  abscess  may  form  in  the  latter  situa- 
tion.   See  Concretions. 

Treatment. — If  a  concretion  can  be  felt,  either 
with  a  finger  or  with  a  probe  passed  along  the  duct, 
an  incision  should  be  made  on  to  it,  and  the  calculus 
removed  with  care,  lest  it  break  and  the  fragments 
excite  more  inflammation  than  did  the  entire  mass. 
Local  inflammation  requires  a  poultice  outside,  and 
constant  fomentation  of  the  mouth  with  hot  solution 
of  boric  acid  or  borax  ;■  if  an  abscess  form  it  should 
be  opened  and  treated  similarly. 

6.  Salivary  Fistula. — Synon.  :  Fr.  Fistnk 
Salivaire  ;  Ger.  Speiclielfistel. 

Description. — Occasionally  the  duct  of  the 
parotid  gland  (Stensen's  duct)  is  wounded  or  in- 
volved in  an  ulceration,  or  an  abscess  forms  in  its 
track  and  bursts  externally.  In  such  cases  a  salivary 
fistula  is  likely  to  be  the  result.  The  secretion  from 
the  parotid  instead  of  making  its  way  into  the 
mouth  dribbles  over  the  cheek. 

Treatment.  — Whenever  the  parotid  duct  is 
involved  in  a  wound  of  the  cheek,  an  opening 
opposite  the  wound  should  be  made  into  the  mouth  ; 
the  duct  should  be  most  carefully  sutured,  as  also 
should  be  the  tissues  superficial  to  the  duct.  When 
a  fistula  has  formed,  all  ulceration  should  have 
ceased  for  weeks  or  months  before  any  operation  is 
undertaken  for  its  closure.  Then  the  first  point  is 
to  secure  free  drainage  into  the  mouth  for  saliva  by 
puncturing  the  mucosa  of  the  cheek  in  two  places 
from  the  depth  of  the  fistula,  and  passing  a  stout  bit 
of  silver  wire  through  the  holes  and  tying  it  in  the 
mouth  as  a  ring.  The  closure  of  the  opening  in 
the  skin  has  been  efl'ected  by  light  cauterisations  ; 
by  paring  the  edges,  dissecting  up  skin-flaps  for 
some  distance  and  bringing  them  together  ;  or, 
best  of  all,  by  removing  the  edges  and  adjacent 
skin  and  twisting  in  a  flap  to  fill  the  gap.  All 
movement  of  the  cheek  should  be  avoided. 

7.  New-Growths. — Most  of  these  start  from 
the  tongue  or  jaws.  Papillomata  and  epitheliomata 
are  not  uncommon  on  the  inner  surface  of  the  cheek, 
palate,  and  floor  of  the  mouth  ;  they  present  their 
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usual  characteristics,  and  are  treated  by  removal. 
The  swollen  mucosa  round  a  sinus,  leading  to  a 
sequestrum  of  the  hard  palate,  sometimes  presents 
a  striking  resemblance  to  an  epithelioma. 

Epulis. — Synon.  :  Fr.  Epulide;  Ger.  Epulis. 

Description. — '  Epulis  '  is  a  somewhat  loosely 
used  word  applied  to  tumours  projecting  upon  the 
gum.  Without  an  adjective  indicating  the  nature 
of  the  growth,  it  really  conveys  nothing  beyond  the 
situation  of  the  mass  ;  but  custom  has  practically 
limited  its  application  to  two  common  and  often 
clinically  indistinguishaljle  pathological  varieties, 
the  fibrous  and  the  myeloid. 

These  tumours  spring  from  the  fibrous  tissues  of 
the  gum,  or  from  the  alveolar  periosteum  and  bone 
— the  myeloid  growths  always,  and  the  fibrous 
usually,  having  a  connection  with  bone.  Some- 
times small  growths  of  the  latter  nature  come  away 
attached  to  the  fang  of  an  e.xtracted  tooth,  as  if  they 
had  originated  from  the  fibrous  covering  of  the  fang. 

Epulides  are  commoner  in  connection  with  the 
lower  than  with  the  upper  jaw.  They  form  smooth, 
rounded,  or  lobulated  masses,  usually  quite  sessile, 
varying  from  pinkish-white  through  red  to  purple- 
red  in  colour,  and  firm  or  semi-elastic  to  the  touch. 
They  are  covered  at  first  by  the  epithelium  and 
mucosa  of  the  gum,  but  ultimately  they  may  ulcerate 
from  pressure  against  the  teeth  or  other  irritation. 
Most  commonly  they  present  between  two  teeth, 
■displacing  one  or  more  ;  or  they  may  project  upon 
either  the  superficial  or  the  deep  surface  of  the  alveo- 
lus— the  latter  but  rarely.  Growth  is  not  very  rapid, 
and  there  are  no  signs  of  deep  infiltration  of  the  jaw. 

Treatment. — This  consists  in  free  removal  of 
the  growth,  together  with  any  bone  in  connection 
with  it.  Sometimes  this  may  be  effected  under 
cocaine,  especially  with  growths  on  the  superficial 
surface  of  the  gum  ;  in  other  cases  an  anaesthetic  is 
necessary,  two  or  three  teeth  must  be  extracted,  and 
the  whole  thickness  of  the  alveolus  cut  away  with  a 
small  saw  and  bone-forceps.  After  such  treatment, 
recurrence  is  unusual  ;  but  myeloid  growths  some- 
times show  exceptional  malignancy,  and  require 
specially  free  handling.  Stanley  Boyd. 

MOVABLE  KIDNEY.  — 6Vd;  Kidneys,  Diseases 
of,  p.  S35. 

MOVEMENT,  Therapeutical  Uses  of.— 
Synon.:  Movement-Cure;  Kinesitherapeutics ; 
Fr.  Gyinnastique  Siicdoise  ;  Ger.  Kinesitlierapie. 

Description. — The  movements  employed  are 
of  three  classes,  namely  :  ( I )  active  niovenieuts, 
executed  by  the  patient  himself,  or  by  the  patient 
aided  by  an  assistant ;  (2)  passive  inoveuients,  per- 
formed by  the  assistant  on  the  patient  ;  and  (3)  acts 
ff  resistance  to  inoveinents,  whether  executed  by  the 
assistant  against  the  patient,  or  by  the  patient 
against  the  assistant. 

Uses. — The  several  classes  of  movements,  for 
which  mechanical  arrangements  are  also  contrived, 
when  scientifically  employed,  are  used  in  the  treat- 
ment of  paralysis,  curvatures  of  the  spine  or  limbs, 
and  injuries  and  diseases  of  the  joints.  Movements 
of  the  nature  of  friction  or  shampooing  are  also 
employed  in  the  treatment  of  certain  diseases  of  in- 
ternal organs.  See  Friction  ;  Massage  ;  and 
Shampooing. 

MUCOID  DEGENERATION.— A  form  of  de- 
generation, which  is  associated  with  the  production 
of  a  mucus-like  substance.    See  Degeneration. 


MUCOUS  PATCH.— Synon.  :  Mucous  Tuber- 
cle ;  Condyloma ;  Fr.  Plaque  Muqueuse  ;  Ger. 
Breitc  Feii^warze. 

When  the  term  '  condyloma  '  is  used,  '  syphilitic  ' 
ought  always  to  be  prefixed,  to  avoid  confusion 
with  the  simple  form  of  growth.  See  Condy- 
loma. 

Definition.— A  patch  of  syphilitic  papular 
eruption  upon  mucous  membrane  or  moist  skin. 

^Etiology. — Mucous  patches  belong  to  what 
are  commonly  known  as  the  secondary  manifesta- 
tions of  syphilis  ;  they  may  appear  early  or  late, 
both  in  the  acquired  and  in  the  inherited  disease, 
and  are  very  liable  to  return  time  after  time. 

Experimental  inoculation  of  the  discharge  of 
mucous  patches  has  proved  that  it  is  capable  of  pro- 
ducing a  hard  sore  at  the  point  of  insertion,  fol- 
lowed by  general  symptoms  ;  and  clinical  observa- 
tion shows  that  these  lesions  are  the  most  frequent 
means  of  spreading  syphilis. 

Description. — Mucous  patches  on  the  skin 
appear  as  flattened  elevations  of  a  round  or  oval 
shape,  with  a  broad  base,  of  a  reddish  colour,  and 
generally  covered  by  a  thin  grey  pellicle.  When  in 
close  proximity  they  coalesce,  and  form  a  mass  of 
irregular  shape  and  size,  which  may  be  fissured  and 
ulcerated.  When  situated  upon  a  mucous  mem- 
brane they  are  usually  less  raised,  and  whitish  in 
colour,  especially  in  the  throat,  where  they  have 
been  termed  plaques  opalines.  The  primarv  sore 
may  assume  the  appearance  of  a  mucous  patch, 
especially  in  women.  The  growths  also  sometimes 
become  warty  on  the  surface. 

Favourite  seats  of  mucous  patches  are  the  genital 
organs,  and  the  moist  skin  about  the  anus.  They 
may  also  be  found  at  the  umbilicus,  in  the  axilla;, 
auditory  meatus,  or  nose,  on  the  nipples,  and  be- 
tween the  toes  ;  in  stout  and  dirty  persons  they 
may  be  met  with  wherever  folds  of  skin  meet  and 
perspiration  collects.  They  are  very  common  about 
the  lips,  mouth,  tongue,  and  throat  ;  and  occa- 
sionally are  seen  on  the  cervix  uteri.  Want  of 
cleanliness  favours  their  development,  as  does  irri- 
tation from  any  cause,  especially  smoking  and 
chewing  tobacco. 

Treatment. — Mucous  patches,  being  highly 
infectious,  should  always  be  got  rid  of  as  soon  as 
possible.  In  the  mouth  or  throat,  pure  carbolic 
acid,  or  a  solution  of  chromic  acid  (twenty  grains  to 
the  ounce),  may  be  applied  from  time  to  time,  and 
an  astringent  mouth-wash  used  several  times  a  day. 
Mucous  patches  on  external  parts  usually  disappear 
quickly  under  strict  cleanliness  and  the  application 
of  calomel  (one  part)  and  oxide  of  zinc  (three  parts), 
care  being  taken  to  keep  opposed  surfaces  apart 
with  lint  or  wool.  If  the  growths  persist,  carbolic 
acid  or  nitrate  of  silver  or  the  acid  solution  of  nitrate 
of  mercury  should  be  applied.  General  treatment 
must  of  course  be  carried  out  at  the  same  time.  See 
Syphilis.  Arthur  Cooper. 

MUCOUS  RALE.  — An  adventitious  sound  heard 
on  auscultating  the  chest  in  certain  forms  of  disease, 
and  due  to  the  passage  of  air  through  viscid  fluid 
in  the  bronchi.    Sec  I'hysical  EXAMINATION. 

MUCOUS  TUBERCLES.  —  ^tv  Mucous 
Patch. 

MULTILOCULAR  (ww/i-w^,  many;  zxA  loculus, 
a  small  space). — A  term  applied  to  cysts  and  other 
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forms  of  growths,  and  to  pulmonary  cavities,  when 
they  consist  of  many  small  spaces  or  loculi.  See 
Cysts. 

MULTIPLE  NEURITIS.— A  synonym  for  peri- 
pheral neuritis.    See  Neuritis,  Multiple. 

MUMPS.— Synon.  :  Epidemic  Parotitis; 
Cynanche  Parotidea  ;  Fr.  Oreillom  ;  Ger.  Mumps. 

Definition.— An  acute,  febrile,  infectious  dis- 
ease ;  attended  by  swelling  of  the  salivary  glands 
—especially  of  the  parotids  ;  and  ending  in  resolu- 
tion. 

-Etiology. — This  is  an  affection  more  commonly 
seen  in  young  persons — boys,  growing  girls,  and 
young  men  ;  but  it  may  occur  in  adults  of  either 
sex  who  are  much  with  those  affected  with  the 
disease,  and  who  have  not  had  the  complaint  be- 
fore. Mumps  rarely  attacks  the  same  person  twice. 
It  may  occur  as  an  epidemic  in  institutions,  such 
as  schools  and  barracks.  It  is  usually  conveyed 
directly  from  person  to  person,  and  is  infectious 
even  before  the  glands  are  affected,  as  well  as  for 
two  or  three  weeks  afterwards-.  It  has  an  incubation- 
period  of  from  fourteen  days  to  three  weeks. 

Anatomical  Characters.  —  The  disease  is 
occasionally  limited  to  one  parotid  gland,  but 
generally  spreads  to  submaxillary  and  sublingual 
on  the  same  side,  and  not  infrequently  involves  all 
six  salivary  glands  as  well  as  some  of  the  cervical 
lymph-glands.  It  is  probable  that  the  inflamma- 
tion starts  from  the  duct.  The  surrounding  tissues 
are  swollen.  Seldom  does  there  appear  to  be  any 
fibrinous  exudation  poured  out ;  and  still  less  fre- 
quently do  the  tissues  suppurate,  although  the  in- 
flammation may  spread  to  the  middle  or  internal 
ear.  The  swelling  completely  disappears  about 
three  days  after  the  fever.  On  the  subsidence  of 
the  local  lesion  a  so-called  metastasis  to  the  testicle 
and  other  glandular  and  fibrous  structures  may 
occur ;  atrophy  of  the  affected  testicles  may  follow. 
The  sheaths  of  the  nerves  and  the  surfaces  of  the 
heart  may  be  affected,  especially  in  those  cases  in 
which  orchitis  has  occurred. 

Symptoms  and  Diagnosis.  —  Some  general 
symptoms  always  precede  the  local  manifestations 
of  mumps  ;  they  may  be  so  slight  as  almost  to 
escape  notice  ;  or  fatigue  by  day,  restlessness  at 
night,  slight  fever,  sore-throat,  and  vomiting  may 
mark  the  prodromal  stage.  After  these  symptoms 
have  persisted  for  a  few  hours  or  days  the  fever 
rises  rapidly  and  the  pain  and  swelling  in  the  parotid 
or  submaxillary  glands  begin. 

One  restless  night  follows,  either  from  pain,  or 
from  fever,  or  both.  Sometimes  the  pain  is  severe, 
and  the  temperature  only  elevated  by  one  degree  ; 
sometimes  the  fever  is  more  evident.  It  generally 
reaches  loo°  F.  or  ioi°,  and  frequently  rises  to 
103°  or  104°  ;  at  this  point  it  is  not  long  main- 
tained, but  subsides  as  the  local  lesion  is  esta- 
blished, falling  to  the  normal,  or  even  below  it,  on 
the  third  or  fourth  day  of  the  disease.  The  tem- 
perature may  be  low  while  the  swelling  is  still 
marked  and  painful ;  and  in  some  cases  appetite 
returns  before  eating  is  easy.  This  happens  when 
the  patient  is  kept  at  rest  in  bed.  Without  such 
precaution,  sudden  and  great  elevations  of  tem- 
perature may  occur  at  the  end  of  the  first  week, 
either  without  serious  local  mischief,  or  with  or- 
chitis, deafness,  tinnitus  of  one  ear,  and  albuminuria, 
not   always   transient;    rheumatism,   and  heart- 


affections,  leaving  traces  both  of  pericardial  and  of 
endocardial  inflammation,  may  also  occur. 

From  face-ache  and  enlarged  lymphatic  glands,  the 
sudden  sensation  of  pain  or  stift'ness  in  the  parotid 
or  submaxillary  gland,  following  on  the  general 
symptoms,  and  absence  of  any  such  local  trouble 
as  usually  affects  the  lymphatics,  together  with  the 
history  of  a  possible  infection,  will  generally  suffice 
for  the  diagnosis  of  mumps.  Further  evidence  is 
obtained  on  examining  the  spot,  where,  besides  the 
deeply  seated  swelling,  considerable  tumefaction  of 
the  parts  surrounding  the  gland  exists  near  the  lobe 
of  the  ear,  filling  in  the  hollow  behind  the  jaw, 
soon  increasing  to  such  an  extent  as  to  involve  more 
or  less  the  whole  of  one  side  of  the  face,  and  pass- 
ing down  on  to  the  neck.  If  the  sublingual  glands 
are  affected  the  tongue  is  raised.  Coincidently 
with  the  appearance  of  this  enlargement,  the  pyrexia 
declines  in  some  cases  ;  while  in  others  some  days 
elapse  before  the  subsidence  of  the  fever.  Pain  is 
now  complained  of,  and  the  patient  can  no  longer 
open  his  mouth  to  the  usual  extent.  Yawning  ex- 
cites severe  pain  ;  in  fact,  it  can  hardly  be  effected. 
Mastication  and  speaking  are  greatly  impaired,  and 
the  sufferer  prefers  to  fast,  and  to  remain  silent, 
rather  than  endure  the  pain  involved  in  the  effort  to 
perform  either  act.  The  saliva  may  be  largely  in- 
creased or  much  diminished  in  quantity.  Pressure 
over  the  swelling  is  painful  ;  and  the  sensation 
afforded  by  manipulation  is  that  of  an  elastic  tumour, 
with  a  slightly  softer  feeling  in  the  centre.  The 
skin  over  the  swelling  may  be  slightly  reddened  ; 
often  there  is  no  deviation  from  the  normal  colour, 
the  skin  remaining  pale,  but  glossy,  and  cedematous. 
In  many  cases  these  symptoms  are  not  nearly  so 
severe,  and  the  disproportion  between  the  amount 
of  distortion  of  the  countenance  and  the  actual  suf- 
fering is  as  astonishing  to  the  patient  as  to  the 
friends.  Most  frequently  the  affection  is  limited  to 
one  side  of  the  face  ;  but  as  the  swelling  of  the  one 
side  subsides,  the  other  may  become  involved,  when 
it  runs  through  the  same  series  of  events,  with, 
possibly,  an  interval  of  a  few  days  between  them. 
Rarely  are  the  two  sides  simultaneously  affected  ; 
but  in  such  a  case  the  uneasiness,  pain,  and  dis- 
comfort are  of  course  greatly  increased.  After  the 
continuance  of  these  symptoms  for  about  six  or 
eight  days,  they  begin  to  abate,  the  oedema  lessens, 
the  pain  is  lost,  the  stiffness  and  tension  disappear, 
and  in  a  few  days  the  face  acquires  its  usual  ap- 
pearance. A  mild  uncomplicated  case  endures  about 
a  fortnight.  Occasionally  there  is  left,  for  some 
time  after  this,  a  certain  degree  of  hardness  in  the 
neighbourhood  of  the  parotid,  which  gives  no  un- 
easiness, and  can  rarely  be  mistaken  for  tumour. 

Complications.  —In  nearly  a  third  of  the  cases 
in  adult  males  orchitis  occurs.  The  epididymis  is 
occasionally  involved.  In  females,  ovaritis,  vul- 
vitis, or  mastitis  may  be  found,  but  they  are  rare. 
Cases  are  described  in  which  the  testicle  was  affected 
while  the  salivary  glands  escaped.  Orchitis  may 
precede,  or  accompany,  but  usually  follows  the 
swelling  of  the  parotid,  at  an  interval  of  not  more 
than  three  weeks.  Increase  of  fever  and  the  usual 
local  signs  occur.  Rarely  is  the  orchitis  bilateral. 
In  the  case  of  the  girl  the  vulva  becomes  the  seat 
of  oedema,  and  on  pressure  over  the  region  of  the 
ovary  pain  is  elicited.  When  the  orchitis  abates, 
the  parotid  may  again  take  on  the  inflammatory 
condition.  Meningitis  is  to  be  feared  on  sudden 
subsidence  of  the  inflammation  of  the  parotid,  if 
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no  orchitis  follow  the  disappearance  of  the  ori- 
ginal aflection.  If  the  middle  or  internal  ear  has 
been  involved  permanent  deafness  may  supervene 
on  the  affected  side.  Delirium,  amblyopia,  con- 
junctivitis, albuminuria,  or  gastro-intestinal  dis- 
turbances are  occasional  complications. 

Prognosis. — This  is  almost  invariably  favourable 
in  mumps,  except  in  the  very  weakly  and  in  the 
tuljerculous,  or  in  the  rare  event  of  meningitis  being 
developed.  It  may  be  said  to  be  always  a  disease 
of  a  comparatively  trivial  nature,  producing  con- 
siderable pain  and  much  discomfort,  but  not  en- 
dangering the  life  of  the  sufferer.  In  very  exxep- 
tional  instances  the  inflammation  of  the  parotid 
terminates  in  abscess.  The  indications  of  such  an 
untoward  result  are  increased  pain  in  the  centre  of 
the  swelling,  hardness,  and  dark  red  appearance 
of  the  skin  over  the  spot.  In  time  the  abscess  dis- 
charges outwardly,  or  into  the  external  auditory 
meatus.  Atrophy  of  the  testis  follows  orchitis  in 
70  per  cent,  of  the  cases  (Laveran). 

Treatment. — A  patient  suffering  from  mumps 
should  be  confined  to  his  bed  during  the  febrile 
stage.  But  little  treatment,  beyond  rest  and  care 
for  the  week  or  ten  days  the  disease  lasts,  is  re- 
quired. The  bowels  may  require  relief,  but  all 
strong  purgatives  should  be  avoided.  It  may  be 
well  to  give  some  simple  saline,  as  bicarbonate  of 
potassium  with  lemon  juice,  and  diluents  during 
the  first  few  days  ;  ice  is  always  grateful.  A  dose 
of  chloral  hydrate  may  be  required  at  night  (in 
children  a  grain  for  each  year  of  the  patient's  age) 
if  there  be  any  restlessness. 

As  to  local  treatment,  not  much  is  required,  un- 
less the  pain  be  unusually  severe.  It  will  be  suffi- 
cient in  most  cases  to  protect  the  part  from  the  air 
by  means  of  cotton-wool  and  a  light  handkerchief. 
Should  more  active  interference  be  called  for,  some 
anodyne  may  be  used,  or  soothing  embrocation, 
such  as  the  opium  liniment,  belladonna  liniment,  or 
external  warmth.  If  there  be  the  slightest  tendency 
to  suppuration,  indicated  by  increase  of  fever  and 
tenderness  over  the  gland,  with  redness  of  the  over- 
lying skin,  fomentations  must  be  applied,  and  so 
soon  as  distinct  fluctuation  is  discovered  the  abscess 
must  be  opened.  The  application  of  leeches  is  use- 
less in  reducing  the  inflammation,  or  in  staying  the 
formation  of  the  abscess.  They  may  be  of  service  in 
lessening  the  pain  of  metastatic  orchitis  or  ovaritis  ; 
but  these  are  well  treated  by  the  same  gentle  means 
employed  in  the  case  of  the  parotid  itself.  Tepid 
sponging  is  of  use  during  the  course  of  the  disease, 
and  a  warm  bath  may  be  required  when  metastasis 
threatens.    Sometimes  wine  or  brandy  is  required. 

Considerable  anremia  and  much  debility  may 
persist  even  when  mumps  has  been  mild  in  its 
course,  especially  in  the  weakly  or  unhealthy,  so 
that  tonics,  with  iron  and  cod-liver  oil,  may  have 
to  be  continued  for  some  time.     C.  Muirhead. 

MUNSTER  AM  STEIN,  near  Kreuznach, 
in  Rhenish  Prussia. — Muriated  saline  waters. 
See  Mineral  Waters. 

MURMUR. — This  term,  as  used  in  auscultation, 
was  originally  applied  to  the  natural  sounds  heard 
over  the  lungs  in  respiration  ;  but  its  employment 
has  since  been  extended  to  include  a  great  variety 
of  auscultatory  sounds  connected  with  the  heart,  the 
blood-vessels,  the  placenta,  &c.  Sec  Physical 
Examination. 


MUSC/E  VOLITANTES  (mnsea,  a  fly;  voh- 
tans,  floating  about). — See  Eye,  and  its  Atpen- 
dages.  Diseases  of. 

MUSCLES,  Diseases  of.— Synon.  :  Fr.  Ma- 
ladies des  Miisilf^  ;  Ger.  Muskelkraukheiten. 

1.  Acute  Inflammation. — Synon.:  Myositis, 
(fl)  Inflammation  of  muscle,  leading  to  exudation 

and  suppuration,  arises  chiefly  as  a  result  of  injury 
or  rupture  of  a  muscle.  Sometimes,  however,  it 
appears  to  arise  spontaneously,  particularly  in  the 
tongue,  diaphragm,  and  psoas  muscle  ;  in  the  last 
situation  forming  one  variety  of  psoas  abscess.  In 
such  cases  it  is  probable  that  micro-organisms  have 
been  carried  to  the  part  by  the  blood  or  lymph. 
The  symptoms  are  pain,  tenderness  and  swelling, 
corresponding  to  the  seat  of  the  inflammation. 
Exudation  of  serum  and  of  lymph  takes  place,  and 
subsequently  an  abscess  may  form  ;  occasionally 
the  process  goes  on  to  gangrene. 

{h)  Secondary  inflammations  and  formations  of 
pus  are  of  more  frequent  occurrence  than  simple 
inflammation  and  abscess.  They  arise  in  the  course 
of  the  various  forms  of  pyemia  and  of  the  acute 
specific  fevers,  or  may  be  due  to  extension  of  in- 
flammation from  neighbouring  diseased  bone.  The 
presence  of  such  secondary  abscesses  in  muscles  is 
especially  characteristic  of  glanders  and  farcy, 
where  inflammatory  infiltrations  of  various  sizes 
appear  in  many  of  the  muscles,  especially  those  of 
the  arm.  Disintegration  takes  place  in  their  centre, 
and  a  collection  of  puriform  fluid  results. 

(<  )  Polymyosiiis  (Dermato-myositis). — This  rare 
affection  is  characterised  by  swelling  of  the  muscles 
in  different  parts  of  the  body,  with  oedema  of  the 
subcutaneous  tissues  and  an  erythematous  rash  in 
the  affected  regions.  The  disease  is  probably  toxic 
in  nature,  some  cases  having  been  definitely  con- 
nected with  the  eating  of  shell-fish.  The  onset  is 
gradual,  with  fever  and  feeling  of  weakness.  Later 
there  is  acute  pain  in  the  muscles,  generally  those 
of  the  extremities  first  ;  later  the  muscles  of  respi- 
ration and  deglutition  may  be  involved.  Death  is 
frequent  in  severe  cases.  Microscopically,  the 
affected  muscles  show  hyaline  degeneration  with 
interstitial  infiltration  of  leucocytes.  The  condition 
has  to  be  distinguished  from  trichinosis,  in  which 
there  are  digestive  disturbances  and  more  affection 
of  the  face.  The  parasites  must  be  sought  for  to 
render  diagnosis  certain  (see  p.  465).  Treat- 
ment must  be  directed  to  the  relief  of  pain  and 
maintenance  of  the  patient's  strength.  The  use  of 
hydragogue  purgatives  may  aid  in  the  elimination 
of  the  poison. 

2.  Chronic  Indurating  Inflammation  and 
Syphilitic  Disease. — In  this  form  of  inflamma- 
tion there  is  proliferation  of  cells  in  the  interstitial 
tissue,  causing  the  muscle  to  become  hard  and  pain- 
ful. The  whole  muscle  may  be  attacked,  or  the 
process  may  be  limited  to  one  or  more  portions. 
Infants  are  often  attacked  by  chronic  inflammation 
of  the  sterno-mastoid  muscle.  The  whole  muscle 
becomes  hard  and  painful,  but  rarely  suppurates. 
The  disease  usually  yields  to  soothing  external  ap- 
plications ;  but  if  it  be  of  syphilitic  origin,  the  use 
of  internal  antisyphilitic  remedies  may  be  required. 
In  adults  chronic  indurative  myositis  of  a  syphilitic 
character  may  occur  in  the  sterno-mastoid,  the 
various  muscles  of  the  leg  and  arm,  the  temporal 
and  masseter  muscles,  the  tongue,  and  other 
parts.    The  disease  may  appear  either  as  a  diffuse 
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inflammation,  with  the  usual  signs  of  pain  on  move- 
ment, tenderness  and  some  swelling — or  sometimes  a 
series  of  beaded  swellings  ;  or  as  a  circumscribed 
inflammation,  with  an  abundant  infiltration  of 
nucleated  cells.  If  the  inflammation  does  not  soon 
subside,  the  cellular  exudation  becomes  organised 
into  contracting  fibrous  tissue,  and  the  compressed 
muscular  fibres  atrophy.  In  diffuse  myositis  per- 
manent contraction  of  the  muscle  may  result  from 
this  cause  ;  in  circumscribed  syphilitic  myositis  a 
fibrous  tumour  in  the  interior  of  the  muscle  may 
result  ;  sometimes  a  gummy  tumour  is  formed. 
Syphilitic  tumours  thus  formed  in  the  muscle  bear 
a  great  resemblance  to  malignant  tumours.  In- 
deed, it  is  often  found  that  the  only  means  of  dis- 
tinguishing the  two  clinically  is  by  the  effect  of 
iodide  of  potassium  in  causing  the  disappearance  of 
the  former. 

3.  Myositis  Ossificans.  —  Ossification  of 
muscle  is  a  rare  result  of  chronic  inflammation  or 
irritation.  It  is  observed  to  occur  in  muscles  which 
are  subject  to  pressure,  as  the  deltoid  in  soldiers, 
and  the  adductors  of  the  thighs  in  riders.  In  the 
condition  known  as  Myositis  ossificans  there  takes 
place  a  slow,  gradually  advancing  fibrosis  of  the 
voluntary  muscles,  followed  in  many  places  by  the 
formation  of  some  bone.  The  disease  may  begin 
in  childhood,  and  its  onset  is  sometimes  attributed 
to  injury.  The  muscles  of  the  back,  at  first  tender, 
gradually  become  stiff,  so  that  no  flexion  is  possible : 
the  limbs  sometimes  become  rigid.  In  course  of 
many  years  the  patient  is  reduced  to  a  condition 
resembling  a  bronze  statue,  his  whole  body  being 
rigid  and  immovable.  The  cause  of  the  disease  is 
unknown.  It  appears  natural  to  regard  it  as  a 
chronic  inflammatory  process  with  subsequent  con- 
version of  the  fibrous  tissue  into  bone.  No  treat- 
ment is  known  which  will  influence  the  course  of 
the  malady.  The  diaphragm,  heart,  and  facial 
muscles  usually  escape. 

4.  Rheumatic  Inflammation. — The  morbid 
•changes  in  this  form  of  inflammation  rarely  pass 
beyond  the.  stage  of  congestion  and  serous  exuda- 
tion, though  occasionally  proliferation  of  the  inter- 
stitial tissue  may  occur,  and  callosities  may  be 
formed.    See  Rheumatism,  Muscular. 

5.  Hsemorrlnage. — Haemorrhage  takes  place  in 
muscle  not  only  from  injury,  but  frequently  in  the 
course  of  typhus  and  typhoid  fevers  and  pyaemia  ; 
also  in  leucocythsemia. 

6.  Rupture. — Violent  contraction  of  a  muscle, 
without  external  injury,  may  lead  to  partial  rupture 
■of  its  fibres — for  example,  the  gastrocnemius.  The 
violent  spasms  of  tetanus  occasionally  cause  com- 
plete rupture  of  a  muscle,  particularly  of  the  muscles 
of  the  back,  the  rectus  femoris,  and  the  psoas. 
Rupture  of  muscles  has  been  known  to  occur  in  the 
delirium  of  fever  ;  and  may  be  the  cause  of  abscess 
forming  in  muscle,  as  described  above. 

Treatment. — The  treatment  of  ruptured  muscle 
consists  mainly  in  rest  ;  in  the  support  of  the  muscle 
by  uniform  bandaging  ;  and  in  suitable  measures, 
should  abscess  form. 

7.  Lesions  of  Sensibility. — (a)  Myalgia. — 
This  term  is  given  to  a  painful  condition  of  the 
muscles  arising  in  those  who  are  in  feeble  health. 
The  pain  is  similar  to  that  which  is  present  in  a 
muscle  after  long-continued  and  fatiguing  exertion — 
for  example,  in  the  limbs  after  a  long  walk,  or  in 
the  diaphragm  and  intercostals  after  violent  laugh- 
ing.   In  persons  who  are  debilitated,  pain  may 


arise  in  the  muscles  after  very  slight  exertion,  and 
this  constitutes  myalgia.  It  is  often  accompanied 
by  cramps  at  intervals.  The  pain  is  most  com- 
monly felt  at  the  tendinous  insertion  of  the  muscle. 
The  abdominal  muscles  are  frequently  the  seat  of 
myalgia,  such  as  the  costal  origin  of  the  external 
oblique — causing,  according  to  some  authorities, 
that  pain  in  the  side  which  is  so  common  in  women 
— and  the  pubic  insertion  of  the  recti.  The  muscles 
of  the  back,  and  especially  the  trapezius,  also 
suffer  ;  the  muscles  of  the  limbs  much  less  fre- 
quently. When  situated  in  the  trunk,  myalgia  is 
often  mistaken  for  some  congestive  or  inflamma- 
tory condition  of  the  liver,  spleen,  or  other  viscus 
lying  beneath.  The  pains  of  myalgia  are  distin- 
guished by  their  hot  and  burning  character.  They 
are  increased  by  exercise  of  the  affected  muscle, 
and  disappear  when  it  is  relaxed  or  artificially  sup- 
ported. However  severe  the  pain  may  be,  the 
pulse  remains  unaffected  ;  but  it  is  usually  uniformly 
weak  and  fast. 

The  muscles  or  their  fibrous  connections  are  also 
the  seat  of  pain  in  the  condition  known  as  muscular 
rheumatism. 

Treatment. — The  muscles  should  have  rest 
and  support  by  bandaging.  Tonic  treatment  is 
required.  Friction  and  counter-irritation  do  little 
good.  Exercise  is  of  no  use,  unless  combined  with 
fresh  air  and  good  diet. 

{b)  JMnscular  amtsthesia.  —  See  Muscular 
Sense,  Disorders  of. 

8.  Spasm  or  Cramp. — This  painful  affection 
is  too  well  known  to  need  description.  It  occurs 
chiefly  in  the  muscles  of  the  calf,  often  in  persons 
who  are  quite  healthy.  It  is  most  frequent  after  exer- 
tion, and  may  then  be  due  to  an  auto-intoxication. 
Cramps  are  also  a  prominent  feature  in  cholera 
and  in  certain  forms  of  poisoning,  especially  by 
metallic  irritants.  Treatment  in  ordinary  cases  is 
by  forcibly  stretching  the  muscle  and  maintaining  it 
tiius  for  a  few  minutes.  Kneading  the  muscle  may 
aid  in  affording  relief. 

9.  Atrophy  and  Degenerations. — {a)  Simple 
atrophy. — Simple  atrophy  of  the  substance  of  mus- 
cular fibres  arises  either  from  general  defective 
nutrition,  during  the  course  of  wasting  diseases, 
such  as  phthisis,  in  cachectic  conditions,  or  after 
severe  fevers  ;  or  as  a  local  condition  from  disuse  of 
the  muscle.  The  muscles  become  pale  and  flabby. 
The  ultimate  fibres  are  reduced  in  volume,  but 
preserve  their  anatomical  characters,  still  showing 
the  longitudinal  and  transverse  striation.  The 
atrophy  is  sometimes  so  advanced  in  parts  that  the 
muscular  substance  of  the  fibre  entirely  disappears, 
and  nothing  is  left  but  the  sheath  of  the  sarcolemma, 
which  appears  in  the  form  of  fibrous  bands  between 
the  remaining  muscular  fibres. 

As  a  local  condition,  atrophy  is  most  frequently 
seen  in  muscles  in  the  neighbourhood  of  a  diseased 
joint,  or  in  a  paralysed  limb.  In  these  cases  the 
atrophy  is  usually  combined  with  more  or  less  inter- 
stitial deposit  of  fat  between  the  ultimate  fibres, 
constituting/a//j'  infiltration  of  muscle.  Occasion- 
ally the  amount  of  fat  is  so  great  as  to  cause  an 
actual  increase  in  bulk  of  the  muscle,  so  that  it 
appears  hypertrophied.  The  atrophic  and  other 
changes  arising  in  paralysed  muscles  are  considered 
in  their  appropriate  articles.  Fatty  infiltration  of 
muscles  may  also  arise  as  a  primary  condition, 
when  there  is  an  excess  of  fat  in  the  blood,  and 
atrophy  of  the  muscular  substance  results  from  it. 
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(/))  Fatty  degeneration.  —  Here  the  fat  is  deposited, 
not  between  the  ultimate  fibres,  as  in  fatty  infiltra- 
tion of  muscle,  but  in  their  interior.  Rows  of 
minute  granules  appear  in  the  longitudinal  strise, 
and  gradually  increase  until  the  whole  breadth  of 
the  fibre  is  occupied  by  them,  and  nothing  is  left  but 
the  sarcolemma.  When  the  degeneration  reaches 
this  extent,  it  is  of  course  irrecoverable.  Muscles 
affected  by  this  change  become  very  soft  and  friable. 
This  degeneration  is  met  with  much  oftener  in  the 
heart  than  in  voluntary  muscles.  It  is  sometimes 
associated  with  atrophy  of  the  fibres  in  the  muscles 
of  limbs  attacked  l)y  certain  forms  of  paralysis.  It 
is  met  with  also  in  fever  and  phosphorus-poisoning, 
granular  degeneration  being  the  first  stage.  See 
i^'ATTY  Degeneration. 

(f)  Granular  degeneration.  —  Granular  degenera- 
tion of  muscles  occurs  in  fevers  and  acute  diseases. 
The  fibres  become  swollen  and  opaque,  being  filled 
with  fine  granules.  These  clear  up  on  the  addition 
of  acetic  acid  ;  this  test  distinguishing  granular  from 
fatty  degeneration.  The  muscles  which  are  afiected 
by  it  are  soft  and  friable  and  easily  rupture.  The 
filires  no  doubt  ultimately  recover  their  natural 
appearances  ;  but  if  the  disease  be  severe  and  long- 
continued,  granular  degeneration  advances  to  fatty 
degeneration,  as  is  seen  in  cases  of  phosphorus- 
poisoning. 

[c[)  Waxy  degeneration  ;  Zenker''s  degeneration  ; 
Myositis  typhosa.  — The  affected  fibres  swell  and 
lose  their  striation  ;  and  become  of  a  homogeneous, 
translucent  aspect.  After  a  time  transverse  frac- 
tures appear  in  each  fibre,  dividing  it  into  a  series 
of  short  cylinders.  The  nuclei  of  the  sarcolemma 
also  multiply.  The  change  does  not  attack  all  the 
muscular  fil)res  of  a  part  uniformly  ;  for  healthy  and 
degenerated  fibres  are  seen  side  by  side.  It  is 
observed  chiefly  in  typhoid  fever,  cholera,  and 
other  acute  febrile  diseases,  being  often  associated 
with  the  granular  degeneration.  It  is  usually  found 
in  the  adductor  muscles  of  the  thigh,  the  abdominal 
and  pectoral  muscles,  and  the  diaphragm  ;  appear- 
ing in  patches  of  one  or  more  square  inches,  pale 
and  glassy  ;  gradually  becoming  softened  and  pulpy. 
It  is  now  considered  to  be  a  condition  of  eoagulative 
nec7-osis  of  the  muscle.  It  is  frequently  associated 
with  hsemorrhage  into  the  substance  of  the  muscle. 

(e)  Fibroid  degeneration. — Fibroid  degeneration 
of  muscle  has  already  been  referred  to  as  a  result  of 
myositis.  Chronic  or  repeated  inflammation,  of  a 
rheumatic  or  syphilitic  character,  leads  to  the  for- 
mation of  fibrous  tissue  in  muscle,  and  the  muscle 
becomes  of  a  tough,  whitish  character. 

10.  Tumours.— Muscle  is  subject  to  growths 
of  a  sarcomatous  and  cancerous  nature,  the  latter 
lieing  necessarily  secondary  to  tumours  elsewhere. 
Fatty,  cartilaginous,  vascular  and  other  tumours  are 
also  met  with  in  this  tissue,  but  rarely.  Myomala, 
or  tumours  consisting  of  muscular  tissue,  are  also 
found.    See  Tumoiirs. 

11.  Parasitic  AfTections.— The  chief  disease 
of  muscles  belonging  to  this  group  is  that  due  to  the 
presence  of  tric/iina  (see  Entozoa).  The  Cysti- 
cerctis  celliilosce  is  also  sometimes  found  in  muscles. 
See  also  Muscular  Sense,  Disorders  of ;  and 
Myopathy. 

Alexander  Davidson. 
W.  Cecil  Bosanquet. 

MUSCULAR  ATROPHY,  PROGRESSIVE- 

See  Progressive  Muscular  Atrophy. 


MUSCULAR  DYSTROPHY.— .VtY  Myopathy. 

MUSCULAR  RHEUMATISM.— A  form  of 
rheumatism  affecting  the  muscles.  Sec  Rheuma- 
tism, Muscular. 

MUSCULAR  SENSE,  Disorders  of.— By  the 
term  '  Muscular  Sense  '  is  meant  the  sensory  im- 
pressions by  which  we  are  aware  of  the  state  of  the 
muscles  during  active  or  passive  movements.  The 
degree  of  muscular  sensibility  is  estimated  by  the 
appreciation  of  the  difference  between  weights  held 
so  as  to  cause  but  little  difference  in  the  stimulation 
of  the  cutaneous  nerves  ;  and  also  by  the  perception 
of  posture,  active  or  especially  passive,  so  produced 
as  to  cause  an  equal  stimulation  of  the  cutaneous 
nerves  in  the  different  positions.  It  is  probable 
that  the  knowledge  is  due  to  impressions  from 
afterent  nerves  which  arise  in  the  connective  tissue 
between  the  fibres,  especially  in  the  muscle-spindles. 
They  seem  to  be  normallv  stimulated,  either  by  com- 
pression, as  when  the  fibres  are  widened  by  con- 
traction ;  or  by  tension,  as  when  the  muscles  are 
elongated.  It  is  only  when  such  stimulation  is 
great  that  the  impressions  so  aft'ect  consciousness 
as  to  cause  a  true  sensation,  as  in  forcible  extension 
of  a  muscle  or  very  strong  contraction.  When 
very  intense,  or  when  the  nerves  are  hypersensitive, 
actual  pain  is  felt,  as  in  a  strong  pinch,  or  cramp, 
or  extension  after  cramp.  Such  pain  may  be  pro- 
duced through  the  same  nerves,  since  we  are 
familiar  elsewhere  with  pain  as  the  result  of  irrita- 
tion of  visceral  nerves,  whose  normal  impressions  dO' 
not  directly  affect  consciousness.  The  fibres  appa- 
rently course  with  the  motor  fibres  in  the  mixed 
nerves,  but  pass  to  the  spinal  cord  in  the  posterior 
roots.  The  impulses  thus  generated  seem  to  act 
first  on  the  spinal  cord,  then  on  the  cerebellum, 
and  ultimately  on  the  motor  cortex  of  the  brain. 

Hyper.i-;sthesia.  —  Increase  of  the  common 
sensibility  of  muscles  is  not  unusual,  e.g.  after 
cramp  ;  and  the  muscles  become  extremely  tender 
in  peripheral  neuritis  such  as  is  caused  by  alcohol. 
The  tenderness  is  shown  both  to  pressure  and 
extension.  Very  little  is  known  of  simple  increase 
of  the  muscular  sense  except  in  the  form  of  pain. 
The  sensation  of  restlessness  impelling  movement 
has  been  attributed  to  muscular  hypera;sthesia,  but 
without  sufficient  reason. 

An.-Esthesia. — Diminution  of  the  muscular 
sensibility  is  occasionally  observed,  commonly  in 
consequence  of  disease  of  the  nerves,  sometimes  of 
the  nerve-centres,  and  is  usually  associated  with  a 
diminution  of  other  forms  of  sensiliility.  Loss  of 
muscular  sense,  however,  may  be  present  when 
cutaneous  sensiliility  is  unimpaired.  The  affections 
with  which  muscular  anassthesia  is  commonly  ob- 
served are  locomotor  ataxy,  some  central  diseases, 
and  hysteria.  In  tabes  it  is  probably  the  cause  of 
the  ataxy  ;  it  bears  no  necessary  relation  to  the 
change  in  cutaneous  sensibility. 

Symptoms. — In  muscular  anresthesia  the  patient 
is  unaware  of  the  degree  of  force  exerted  by  the 
contracting  muscles,  and  is  dependent  for  his  know- 
ledge of  the  position  of  his  limb,  and  of  its  move- 
ments, mainly  upon  cutaneous  impressions,  if  these 
are  preserved.  Ignorance  of  the  degree  of  con- 
traction interferes  with  muscular  co-ordination,  by 
rendering  this  dependent  on  cutaneous  and  ocular^ 
perceptions.  The  condition  of  the  muscular  sense 
is  ascertained  liy  observing  the  accuracy  of  move- 
ment with  and  without  closure  of  the  eyes,  by 
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determining  the  extent  to  which  the  patient  is 
aware  of  the  posture  of  tlie  limbs  in  passive  move- 
ments, and  especially  by  ascertaining  the  sensitive- 
ness to  movement  against  resistance  so  applied  as 
to  affect  the  cutaneous  nerves  as  little  as  possible. 
The  best  method  for  this  purpose  is  to  suspend  a 
weight,  in  a  bag  or  cloth,  to  the  limb,  and  observe 
(a)  the  minimum  which  can  be  recognised  ;  and 
{d)  the  least  increase  in  a  greater  weight  which  can 
be  distinctly  perceived.  The  sensibility  of  the  two 
limbs  may  be  conveniently  compared.  In  each  of 
these  points  the  muscular  sense  may  present  a 
deviation  from  the  normal,  and  the  change  in  the 
two  is  not  always  proportioned.  The  minimum 
recognisable,  and  the  minimum  difference  recog- 
nisable, vary  in  different  parts.  The  latter  amounts 
in  the  case  of  the  arm  in  health  to  a  difference  of 
J^th  in  a  weight  of  three  or  four  pounds.  Balls  of 
similar  size  and  appearance,  but  of  different  weights, 
have  been  employed  for  the  same  purpose. 

When  the  sensory  muscle-nerves  are  gravely  im- 
paired, as  in  tabes,  the  loss  of  sensibility  may  be  so 
great  that  no  degree  of  stimulation  will  succeed  in 
causing  pain.  In  a  case  in  which  inco-ordination 
was  much  greater  in  one  leg,  forced  extension  of 
the  calf-muscles  in  this  leg,  though  unfelt,  caused 
pain  in  the  other  leg. 

Cases  of  a  mysterious  nature  are  met  with  in 
which  with  normal  cutaneous  sensation  the  muscular 
perceptions  are  suddenly  so  much  lessened  that,  as 
■one  patient  said,  '  a  poker  and  a  feather  seem  of 
equal  weight.'  Such  cases  occur  in  subjects  likely 
to  suffer  from  functional  derangements. 

Treatment. — Muscular  ancesthesia  usually  oc- 
curs as  part  of  a  wider  affection,  as  in  tabes  and 
hysteria,  and  rarely  requires  special  treatment. 

Faradisation  of  the  muscles  is  the  local  treatment 
most  useful.  It  effects  powerful  stimulation  of  the 
afferent  muscle-nerves.  For  the  most  part  the 
treatment  needed  is  that  of  the  cause.  See  Ner- 
vous System,  Physical  Examination  of. 

W.  R.  Cowers. 

MUSCULAR  TIC— A  synonym  for  facial  spasm. 
5^1?  Facial  Spasm. 

MUSHROOMS,  Poisoning  by.— Synon.  :  Fr. 
E7npoisonnement  par  les  Champignons ;  Ger. 
Pilzvergiftung. 

Poisoning  by  mushrooms  is  not  a  very  common 
occurrence.  The  varied  toxic  symptoms  produced 
by  the  ingestion  of  mushrooms  become  more  easily 
explicable  when  we  bear  in  mind  that  only  a  few 
fungi  are  apparently  poisonous  under  all  conditions. 
They  are  Amanita  miiscaria,  the  fly-fungus,  which 
grows  not  very  plentifully  in  Great  Britain,  and  con- 
tains a  poisonous  alkaloid  (muscarine)  ;  Russiila 
Integra  seu  emetica  [Agaric iis  ititeger  seu  emeticus), 
also  not  very  common  ;  Boletus  luridus  {B.  perni- 
ciosus,  B.  boviniis) ;  and  Amanita  phalloides  [A. 
bulbosa,  A.  venenosa,  A.  viridis),  to  which  belong 
the  varieties  termed  Agaricus  citrinus  and  Agaricus 
virescens.  These  owe  their  toxic  properties  to 
phallin,  a  toxalbumen.  Other  fungi  are  poisonous 
only  under  special  conditions,  among  which  may  be 
named  idiosyncrasy,  and  the  susceptibility  of  young 
children  to  the  toxic  effects  of  mushrooms.  The 
delicious  edible  morel  even  has  been  known  to  pro- 
duce fatal  results.  It  must  not  be  forgotten  that 
gastro-intestinal  catarrh  of  a  severe  character  may 
result  from  the  ingestion  of  a  large  quantity  of  ill- 
cooked  indigestible  fungus-tissue  ;  that  the  highly 


nitrogenous  tissue  of  fungi  is  peculiarly  prone  to 
rapid  decomposition  ;  and  that  fungi  as  a  class  ab- 
sorb excretory  animal  matters,  perhaps  unchanged. 
These  circumstances  may  serve  to  explain  some  of 
the  apparent  anomalies  connected  with  mushroom- 
poisoning.  Some  kinds  of  poisonous  mushrooms 
have  their  active  principle  either  dissipated  or  de- 
stroyed by  the  prolonged  heat  employed  in  thorough 
cooking. 

Anatomical  Characters. — Evidence  of  gastro- 
intestinal catarrh,  more  prominent  in  the  stomach 
than  in  the  intestines  ;  signs  of  cardiac  paralysis,  or 
of  asphyxia  ;  occasionall)'  fatty  degeneration  of  the 
liver  and  other  viscera  ;  and  minute  sub-serous  extra- 
vasations of  blood,  have  all  been  noted  after  death 
from  mushroom-poisoning. 

Symptoms. — The  symptoms  of  mushroom-poison- 
ing are  of  a  twofold  character  :  gastro-intestinal  irri- 
tation, and  narcosis  due  to  blood-poisoning.  After  a 
meal  of  poisonous  mushrooms  has  been  taken,  colic 
sets  in,  followed  by  nausea  and  repeated  vomiting  ; 
and  diarrhcea  eventually  supervenes.  The  onset  of 
symptoms  does  not  as  a  rule  manifest  itself  till  after 
the  lapse  of  some  hours,  six  or  eight  or  more,  from 
partaking  of  the  fungi.  But  this  period  is  liable  to 
great  variation,  and  may  be  much  shorter.  Frag- 
ments of  the  fungi  may  be  recognised  in  the  fajces  ; 
and,  indeed,  were  it  not  for  this,  and  the  history  of 
the  case,  a  diagnosis  from  violent  ordinary  gastro- 
intestinal catarrh  would  often  be  impossible.  In 
severe  and  fatal  cases  the  stools  of  the  patient  may 
become  rice-watery  in  character  ;  the  patient  becomes 
algid,  collapsed,  and  cyanosed,  with  muscular  con- 
tractions ;  and  in  children  convulsions  are  not  rarely 
met  with.  The  sufferer  eventually  becomes  somno- 
lent, and  falls  into  a  state  of  sopor  ;  but  this  is 
perhaps  not  due  to  a  true  narcosis. 

When  the  Amanita  muscaria  has  been  taken, 
cerebral  symptoms  are  more  prominent.  The  patient 
appears  to  be  in  a  state  of  inebriation  ;  and  there 
frequently  appears  to  be  a  tendency  to  dash  the  head 
against  a  wall  or  other  solid  object.  These  symptoms 
are,  however,  not  exclusively  met  with  in  muscarine- 
poisoning,  but  may  be  observed  when  other  fungi 
have  been  eaten. 

Diagnosis. —The  history  of  the  case,  and  the 
detection  of  particles  of  the  fungi  in  the  faeces,  are 
usually  sufficient ;  but  in  the  absence  of  these  a  dia- 
gnosis from  natural  disease  is  perhaps  impossible. 
It  has  been  proposed  to  test  for  the  presence  of 
muscarine,  the  active  alkaloid  of  the  fly-fungus,  by 
applying  a  drop  of  the  concentrated  or  unconcen- 
trated  urine  to  the  heart  of  a  frog.  Muscarine 
causes  the  heart  of  the  animal  to  stop  in  the  state  of 
diastole.  It  paralyses  the  cardiac  muscle  and  stiiriu- 
lates  the  inhibitory  ganglia. 

Prognosis. — The  patient  cannot  be  considered 
safe  for  at  least  three  days,  unless  the  more  pro- 
minent symptoms  have  been  markedly  alleviated. 
Death  may  occur  at  any  period  between  six  and 
seventy-two  hours.    Recovery  is  frequent. 

Treatment.  —  In  poisoning  by  mushrooms 
emetics  should  be  promptly  administered,  to  evacu- 
ate the  stomach,  and  those  which  are  not  of  a  de- 
pressing nature  should  be  selected.  The  stomach- 
pump  and  tube  are  perhaps  of  little  service,  seeing 
how  persistently  the  particles  of  fungi  adhere  to  the 
walls  of  the  gastro-intestinal  canal.  Oleaginous 
purgatives,  as,  for  example,  a  tablespoonful  of 
castor  oil  in  olive  oil,  may  be  advantageously  ad- 
ministered.   Atropine  appears  to  be  a  direct  anti- 
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dote  to  muscarine  ;  and  digitalis  appears  to  be  so  in 
a  less  degree.  Atropine  should  therefore  be  given 
in  small  doses  in  cases  of  poisoning  by  Amanita 
muscaria  ;  and  failing  this  some  preparation  of 
digitalis.  Should  atropine  be  administered,  it  would 
be  well  to  avoid  the  use  of  opium  ;  but  if  atropine 
be  not  administered,  the  exhaustive  diarrhoea  may 
have  to  be  combated  by  the  use  of  opiates  combined 
with  astringents.  Thomas  Stevenson. 

MUSICIAN'S    PALSY.  —  See  Occupation- 

fJlSEASES. 

MUSKAU,  In  Silesia,  In  Germany.  — Sul- 
phate-of-iron  waters. 

MYALGIA  (/liCj,  muscle;  and  6.\yos,  pain). — A 
name  for  pain  in  a  muscle.  See  Muscles,  Diseases 
of  ;  and  RHEUMATISM,  Muscular. 

MYASTHENIA  GRAVIS  (nZs,  muscle  ; 
aaQhiia,  weakness). — Synon.  :  Asthenic  Bulbar 
Paralysis. 

Definition. — An  affection  characterised  by 
motor  weakness  and  an  abnormal  tendency  for 
fatigue  to  be  induced  by  voluntary  effort,  which 
also  temporarily  increases  the  weakness,  notably  in 
the  muscles  that  have  been  in  action. 

/EnOLOGY. — There  is  nospecial  tendency  for  the 
malady  to  occur  in  families  prone  to  diseases  of  the 
nervous  system  ;  in  no  instance  has  more  than  one 
member  of  a  family  been  attacked,  and  the  subjects 
nf  the  affection  are  not,  as  a  rule,  neurotic  or 
hysterical.  The  sexes  are  equally  affected  ;  the 
disease  usually  occurs  in  early  adult  life,  and 
women  are,  as  a  rule,  attacked  younger  than  men. 
Specific  fevers,  septic  processes,  absorption  of  intes- 
tinal products  (topnc/nia),  exhausting  diseases,  par- 
turition, the  onset  of  menstruation,  over-exertion, 
exposure  to  cold,  shock  and  emotional  disturbances 
have  been  supposed  to  be  exciting  causes. 

Morbid  Anatomy  and  Pathology. — No  mor- 
bid changes  have  been  found  in  the  majority  of  the 
cases  examined,  and  we  are  not  yet  in  a  position 
to  be  certain  of  the  significance  to  be  attached  to 
such  slight  defects  as  have  been  observed  in  a  few 
of  them.  The  condition  appears  to  be  due  to  the 
action  of  some  toxic  agent,  possibly  the  result  of 
disordered  metabolism,  and  related  to  the  ordi- 
nary phenomena  of  fatigue  which  are  induced  by 
the  products  of  decomposition  from  the  muscles 
that  have  been  in  action.  Some  observers  have 
supposed  that  the  poison  is  introduced  into  the 
system,  and  it  has  been  suggested  that  it  may  be 
the  outcome  of  microbic  action.  The  toxin  pro- 
bably acts  on  some  part  of  the  peripheral  motor 
neurons,  either  on  the  cells  in  the  anterior  horns 
of  the  spinal  cord  or  cranial  nerve-nuclei,  the  peri- 
pheral nerves,  or  the  motor  end-plates,  though 
some  believe  that  the  muscles  are  primarily  affected. 

Symptoms. — The  great  feature  of  the  malady  is 
the  readiness  with  which  fatigue  is  induced  on 
muscular  effort,  so  that  muscles  that  are  voluntarily 
put  into  action  tire  rapidly,  though  they  regain 
power  after  a  period  of  rest.  The  onset  of  the 
affection  is  usually  gradual,  but  in  a  few  cases  it  has 
been  sudden.  The  weakness  is  sometimes  first 
noticed  in  the  parts  supplied  by  some  of  the  cranial 
nerves,  in  other  cases  the  limbs  are  first  affected, 
and  in  others  the  defect  is  more  or  less  general 
from  the  outset.  Muscles  in  constant  action  are 
especially  liable  to  suffer  ;  hence  ptosis,  weakness 


of  the  external  ocular  muscles,  and  similar  weakness 
of  the  neck-muscles  are  all  common.  The  ptosis  is 
usually  partial,  but  is  quickly  increased  when  the 
patient  looks  upwards  for  a  short  time  ;  the 
frontalis  may  fail  to  wrinkle  the  forehead,  or  having 
done  so  the  skin  quickly  becomes  smooth  again. 
The  external  ocular  muscles  are  often  weak,  they 
are  readily  fatigued,  and  nystagmoid  jerkings  occur 
on  lateral  turning  of  the  eyes  to  either  side. 
Diplopia  is  often  present,  and  a  special  feature 
observed  is  that  the  two  images  change  their  re- 
lative positions  at  different  times.  The  pupils  are 
normal  and  cannot  be  fatigued.  Weakness  of  the 
muscles  of  mastication  is  common,  and  may  be  so 
pronounced  that  chewing  is  impossible.  Difficulty 
of  deglutition  is  nearly  always  a  symptom,  and 
liquids  may  regurgitate  through  the  nose  owing  to 
weakness  of  the  palate.  Both  the  upper  and 
lower  facial  muscles  are  usually  weak,  so  that  the 
eyes  can  only  be  feebly  closed,  and  pouting  the 
lips  and  whistling  are  impossible.  The  tongue  is 
imperfectly  protruded,  it  is  often  tremulous,  and 
soon  begins  to  fall  back  into  the  mouth  ;  moreover, 
the  patient  may  be  unable  to  thrust  out  either  cheek 
with  the  tongue.  The  palate  is  often  weak,  and 
ma)'  fail  to  move  at  all  after  the  letter  '  a  '  has  been 
vocalised  several  times  in  succession.  The  laryn- 
geal muscles  have  been  affected  in  a  few  cases. 
Speech  is  much  altered,  so  that  although  the  utter- 
ance may  be  clear  when  the  patients  begin,  it  soon 
becomes  indistinct  and  nasal,  and  the  voice  becomes 
gradually  weaker  until  they  have  to  stop  owing  to 
want  of  breath.  The  muscles  of  the  neck  may  be 
so  weak  as  to  be  unable  to  support  the  head,  and 
similar  weakness  is  met  with  in  the  trunk  muscles, 
so  that  the  patient  is  unable  to  rise  from  the  recum- 
bent posture  without  the  aid  of  the  arms,  and 
sitting  up  soon  induces  fatigue  in  the  muscles  of 
the  back.  The  muscles  of  respiration  may  also  be 
weak  and  the  expansion  of  the  thorax  very  poor, 
while  even  slight  exertion  induces  dyspnoea  ;  but 
apart  from  this,  serious  attacks  of  breathlessness 
are  liable  to  come  on  without  obvious  cause,  when 
the  patient  is  at  rest,  and  may  be  associated  with 
feelings  of  faintness  or  palpitation  of  the  heart. 
All  of  the  muscles  of  the  limbs  may  be  involved, 
but  it  is  especially  those  of  the  proximal  segments 
that  suffer.  The  myasthenia  may  be  readily  de- 
monstrated by  making  the  patients  raise  the  arms 
above  the  head,  for  in  a  few  seconds  they  begin  to 
fall  in  spite  of  every  effort  to  prevent  them.  After 
walking  a  short  distance  the  lower  extremities  may 
become  so  weal^  that  a  rest  is  imperative,  while,  in 
some  cases,  the  limbs  give  way  suddenly  and  the 
patient  falls. 

The  muscles  may  be  fatigued  by  a  tetanising 
faradic  current  so  that  they  cannot  be  made  to  con- 
tract again  until  the  electrodes  have  been  removed 
for  one  or  two  minutes  ;  this  is  known, as  the  '  myas- 
thenic reaction.'  All  of  the  muscles  are,  as  a 
rule,  well  nourished,  though  in  exceptional  cases 
some  of  them  have  wasted.  The  tendon-jerks  are 
usually  active,  but  in  some  cases  it  has  been  possible 
to  temporarily  abolish  the  knee-jerks  by  repeated 
blows  on  the  patellar  tendon.  The  sphincters  are 
intact,  and  there  is  no  defect  of  cutaneous  sensi- 
bility or  of  the  muscular  sense.  There  is  a  feeling 
of  fatigue  in  the  muscles  after  they  have  been  in 
action  ;  they  sometimes  feel  stiff",  and  they  may 
even  be  tender.  In  a  few  cases  pain  in  the  head, 
neck  and  back,  photophobia  and  giddiness  have 
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been  premonitory  symptoms  ;  but,  as  a  rule, 
sensory  disturbances  are  absent.  The  symptoms 
are  made  worse  by  muscular  exertion,  emotional 
excitement,  and  exposure  to  cold,  and,  in  females, 
menstruation  and  parturition  have  a  similar  in- 
fluence on  the  course  of  the  disease. 

Diagnosis  When  the  manifestations  of  myas- 
thenia are  slight  they  are  liable  to  be  mistaken  for 
the  effects  of  Neitrasihenia.  Many  of  the  symptoms 
might  be  due  to  hysteria,  but  the  sensory  and 
spasmodic  disturbances  that  are  so  common  in  this 
affection  are  absent  in  myasthenia.  In  chronic 
Bulbar  Paralysis  there  is  no  ptosis,  the  ocular 
muscles  are  not  affected,  the  tongue  atrophies  and 
its  muscles  and  those  of  the  palate  show  permanent 
changes  in  their  electrical  excitability.  Spasticity 
and  muscular  atrophy  serve  to  distinguish  cases  of 
Amyotrophic  Lateral  Sclerosis,  though  there  may 
be  some  difficulty  of  diagnosis  in  the  rare  cases  in 
which  the  muscles  atrophy  in  myasthenia  gravis. 
Atrophy  of  muscles  also  serves  to  distinguish  cases 
of  Myopathy,  in  addition  to  which  some  of  the 
muscles  may  be  enlarged,  the  knee-jerks  are 
commonly  absent,  and  bulbar  symptoms  never 
occur.  In  Chronic  Progressive  Ophihalmoplegia 
the  pupils  are  often  affected,  and  optic  atrophy  is 
frequent  ;  moreover,  the  limbs,  if  affected,  are 
either  spastic  or  ataxic,  and  the  motor  weakness  is 
not  increased  on  voluntary  effort  in  the  way  that  it 
is  in  myasthenia  gravis.  It  may  be  difficult  to  ex- 
clude acute  polioencephalitis  when  the  onset  of 
myasthenia  gravis  is  sudden  ;  but  the  more  usual 
gradual  onset,  the  variability  in  the  intensity  of  the 
symptoms,  and  the  absence  of  muscular  wasting 
are  aids  to  a  correct  diagnosis. 

Prognosis. — In  about  a  third  of  the  recorded 
cases  the  disease  has  been  fatal,  on  an  average  in 
eighteen  months,  but  mild  cases  no  doubt  pass  un- 
recognised. The  symptoms  may  persist  for  many 
years,  remissions  occur,  and  some  cases  probably 
recover.  Weakness  of  the  respiratory  muscles  and 
attacks  of  breathlessness  are  unfavourable  symptoms, 
and  any  intercurrent  pulmonary  affection  is  a  source 
of  danger. 

Treatment. — Rest  is  essential  ;  exertion  in 
any  form,  emotional  excitement,  and  cold  must  all 
be  avoided  ;  patients  must  be  warmly  clad  and  they 
ought  to  be  advised  not  to  take  cold  baths.  When 
difficulty  of  mastication  and  of  deglutition  are 
symptoms  all  solid  foods  must  be  finely  minced,  and 
it  may  even  become  necessary  to  feed  by  the 
stomach-tube,  a  procedure  that  is  not  without  risk, 
as  one  patient  died  while  the  tube  was  being  used. 
Drugs  of  all  kinds  have  been  singularly  ineffective  ; 
strychnine  is  no  exception,  and  iron  and  arsenic 
are  only  useful  as  tonics.  Mercury  and  iodide  of 
potassium  have  been  employed  without  notable  re- 
sults, as  have  thyroid  and  suprarenal  extracts. 
Massage  and  electrical  treatment  have  also  been 
unsuccessful  ;  indeed,  faradism  has  seemed  to  do 
actual  harm.  J.  S.  RisiEN  Russell. 

MYCETOMA  (/uukijs,  a  mushroom). — Synon.  : 
Madura  Disease  or  Madura  Foot ;  Fungus- Disease 
of  India. 

Definition. — A  diseased  condition  chiefly  of 
the  foot  and  lower  part  of  the  leg,  occasionally  of 
the  hand,  and  very  rarely  of  the  trunk,  characterised 
by  enlargement  and  distortion  of  the  affected  parts, 
due  to  thickening  of  the  cutaneous  tissues,  with 
caries  and  subsequent  fracture  of  the  osseous  struc- 


tures. Two  varieties  of  the  disease  have  been 
described,  the  white,  pale,  or  ochroid,  and  the 
black,  dark,  or  melanoid.  These  are  referred  to  in 
detail  below. 

Distribution. — Mycetoma  is  recognised  as  a 
distinctive  disease  of  India.  It  occurs  more  fre- 
quently in  Madras,  Bombay,  and  the  westerly  and 
north-westerly  parts  of  India  than  in  Bengal  proper. 
This,  however,  seems  to  apply  more  especially  to 
the  dark  variety  ;  so  far  as  the  foot  is  concerned, 
the  pale  form  is  apparently  the  one  most  commonly 
met  with  all  over  India.  A  few  cases  have  been 
met  with  in  Italy  and  North  Africa,  and  three 
apparently  authentic  cases  of  the  white  and  one  of 
the  black  variety  have  been  described  in  America. 

Anatomical  Characters  and  Pathology. 
On  laying  open  a  characteristic  specimen  of  the 
disease,  the  bones  are  found  to  be  extremely 
softened,  so  that  they  can  readily  be  divided  by 
means  of  a  common  knife.  The  interior  of  the 
hand  or  foot  is  occupied  by  a  series  of  sharply  de- 
fined cavities,  some  quite  isolated,  but  the  majority 
communicating  with  one  another  and  with  the  ex- 
terior by  a  series  of  complex  channels,  or  sinuses, 
containing  glairy  fluid  and  solid  concretions  in 
various  proportions.  Both  cavities  and  channels 
are  lined  by  a  dense  glistening  membrane,  com- 
posed of  white  fibrous  and  elastic  tissues.  The 
surrounding  tissues  are  generally  in  a  very  fatty 
condition,  and,  where  the  disease  is  of  long  stand- 
ing, are  more  or  less  completely  blended  into  an 
indistinguishable  mass.  So  far  a  common  descrip- 
tion is  applicable  to  both  forms  of  the  disease  ;  but 
on  proceeding  to  the  consideration  of  the  contents 
of  the  cavities,  great  differences  present  them- 
selves. 

Pale  form. — The  pale  or  ochroid  form  is  capable 
of  subdivision  into  several  varieties,  according  to 
the  nature  of  its  morbid  products.  In  the  com- 
monest and  most  characteristic  variety  the  cavities 
and  channels  contain  masses  of  spherical  bodies  like 
fish-roe,  of  a  pinkish-yellow  or  white  colour,  sur- 
rounded by  gelatinous  glairy  matter.  In  certain 
cases,  however,  the  roe-like  bodies  are  almost  or 
entirely  absent,  and  the  gelatinous  matter  and 
liquid  oil  are  generally  diffused  throughout  the 
tissues.  In  a  third  and  very  rare  variety  the  section 
looks  as  though  besprinkled  with  grains  of  red 
pepper,  from  the  presence  of  innumerable  minute 
concretions  of  a  bright  red  hue. 

Dark  form. — The  appearances  presented  in  the 
dark  form  of  the  disease  are  strikingly  different. 
Here,  in  place  of  the  roe-like  bodies  of  the  previous 
form,  the  cavities  and  channels  contain  masses  of  a 
dark-brown  or  black  colour.  These  masses  vary 
greatly  in  size,  some  not  being  larger  than  the  nor- 
mal fat-lobules  surrounding  them,  others  attaining 
to  the  size  of  a  small  orange.  The  larger  masses 
greatly  exceed  any  of  the  roe-like  masses  of  the  pale 
variety  in  size,  and  their  consistence  is  also  much 
firmer  than  that  of  the  latter.  They  are  nodu- 
lated on  the  surface,  and  closely  resemble  truffles 
in  appearance.  On  section,  they  present  a  more  or 
less  distinctly  radiating  structure,  and  the  interior 
is  generally  sOjinewhat  lighter  in  colour  than  the 
tuberculated  exterior  coating.  In  some  cases  they 
are  tightly  fitted  into  the  cavities  in  which  they 
lie,  but  in  others  they  lie  loose,  and  are  surrounded 
by  a  certain  amount  of  gelatinous  matter.  The 
amount  of  the  latter  present  is,  however,  much  less 
than  in  the  pale  form. 
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The  masses  of  morbid  material  in  both  forms  are 
primarily  situated  in  spaces  normally  abounding  in 
fat.  Long  series  of  them  are  frequently  found  lying 
among  the  loculi  in  the  subcutaneous  tissue,  be- 
tween healthy  fat-lobules  ;  others  occupy  the  in- 
terior of  the  bones  ;  and  a  third  series  are  developed 
in  the  pads  of  fat  lying  around  muscles  and  tendons. 
The  muscles  and  tendons  in  such  cases  may  fre- 
quently be  found  quite  intact,  although  surrounded 
by  masses  of  the  morbid  material.  Due  to  this 
persistence,  fracture  and  crushing  of  the  softened 
l)ones  often  occur,  and  it  is  on  this  that  the  distor- 
tion of  the  affected  part  is  in  many  cases  in  great 
measure  dependent. 

Microscopical  Characters. form. — 
The  roe-like  particles  are  composed  of  a  nucleus  of 
granular,  waxy  consistence,  surrounded  by  a  radia- 
ting fringe.  The  bright  red  particles  occurring  in 
certain  cases  of  the  ochroid  form  consist  in  great 
part  of  phosphates  and  carbonates,  and  contain  a 
considerable  proportion  of  iron.  If  sections  be 
made  through  the  diseased  tissues,  and  examined 
microscopically  with  a  low  power,  considerable 
epithelial  proliferation  will  be  observed  at  the  sur- 
face. In  the  interior,  the  vessels  are  much 
thickened,  and  scattered  throughout  the  tissues  are 
yellowish  bodies  of  variable  size,  and  irregular  or 
frequently  uniform  or  crescentic  in  shape  ;  these 
are  surrounded  by  a  radiating  zone,  and  the  whole 
lies  in  a  mass  of  round  cells,  many  iif  which  maybe 
pigmented,  enclosed  within  a  fibrous  capsule.  On 
staining  by  (iram's  method  and  counterstaining 
with  eosin  the  periphery  of  the  crescentic  bodies, 
which  is  stained  pink  with  the  eosin,  is  apparently 
structureless.  Within  the  crescentic  l)odies,  wedge- 
shaped  or  ovoid  areas  are  present  within  which  are 
masses  of  fine  filaments  stained  purple  by  Gram's 
method,  and  resembling  the  mycelial  filaments  met 
with  in  aitinoiiiycosis  hot/n'nis  and  in  some  cases  of 
ai  ti)wniycosis  hovis.  The  radiating  zone  surround- 
ing the  crescentic  bodies  shows  a  more  or  less  dis- 
tinct radial  striation,  recalling  the  rays  or  clubs  of 
actinomycosis.  Many  of  the  rays  show  a  fan -shaped 
expansion  owing  to  branching,  and  they  may  be 
very  large,  measuring  as  much  as  40-50  m  in  length. 
As  is  the  rule  in  aitiiiomycosis  homiitis  (but  the  ex- 
ception in  actinomycosis  bovis).,  the  rays  or  clubs  in 
mycetoma  do  not  stain  by  Gram's  method.  They 
seem  to  be  in  a  degenerate  condition,  but  in  a 
fortunate  specimen  undoubted  clubs  can  be  demon- 
strated by  staining  with  orange-rubin  or  with  the 
Khrlich-Biondi  triple  stain  (p.  153),  thus  proving  that 
the  radial  zone  is  composed  of  rays  or  clubs  analogous 
to  those  of  actinomycosis.  Undoubtedly  therefore 
there  are  many  resemblances  between  the  white 
variety  of  mycetoma  and  actinomycosis,  as  was  first 
pointed  out  by  Vandyke  Carter,  the  chief  differ- 
ences between  them  being  (a)  the  extremely  chronic 
character  of  mycetoma,  (/<)  the  absence  of  visceral 
infection  in  mycetoma,  (c)  the  fact  that  animals  do 
not  ever  seem  to  be  infected  with  mycetoma,  (d)  the 
very  large  size  and  frequency  of  branching  of  the 
clubs  of  mycetoma  as  compared  with  actinomycosis, 
(t)  the  inefficiency  of  treatment  with  potassium 
iodide.  As  a  matter  of  fact  a  peculiar  filamentous 
organism,  the  Strcpiothrix  madura,  has  been 
isolated  from  the  white  variety  of  mycetoma. 
Morphologically  and  in  its  staining  reactions  it 
resembles  the  actiniinyces,  but  culturally  there  are 
many  differences.  On  agar  the  Streptothrix 
inadurs  forms  whitish,  round,  raised,  umbilicated 


growths,  which  do  not  become  yellow  and  black  like 
cicfinomyces,  but  may  become  reddish,  and  Shattock 
has  suggested  that  the  '  cayenne-pepper  '  variety  of 
mycetoma  may  be  simply  a  stage  in  which  this  red 
]iigment  has  been  formed.  The  Streptotlirix 
Diadura:  will  develop  in  vegetable  infusions  in  which 
the  actinomyces  refuses  to  grow  ;  it  does  not  liquefy 
gelatin  as  does  the  aclinomyces,  it  will  not  grow 
anaerobically,  and  it  is  not  pathogenic  to  any 
animals.    See  Actinomycosis. 

Dark  form. — Considerable  controversy  has  taken 
place  as  to  the  relation  of  the  black  to  the  white 
form  of  mycetoma,  some  regarding  the  former  as 
merely  a  late  stage  in  the  latter,  while  others  have 
suggested  that  the  two  conditions  are  distinct. 
Clinical  observation  bears  out  the  latter  view,  for 
in  the  black  variety  the  black  particles  are  present 
from  the  earliest  stages  of  the  disease,  and  transi- 
tion forms  between  the  white  and  the  black  have 
not  been  met  with,  as  would  be  expected  had  the 
one  been  a  late  form  of  the  other.  Kanthack,  in 
sections  of  the  black  masses,  observed  at  their 
periphery  club-shaped  elements,  and  he  therefore 
believed  that  the  black  variety  was  a  late  and 
degenerate  stage  of  the  white.    Later  observations 


Fig.  I. — Fungoid  Filaments  and  Capsules  obtained  after  the 
prolonged  maceration  in  caustic  potash  of  the  dark  masses 
of  Fungus-disease,     x  500. 

have,  however,  shown  this  view  to  be  untenable. 
By  macerating  the  black  masses  in  liquor  potassoe 
or  in  '  Eau  de  Javelle  '  it  is  possible  to  distinguish 
within  them  septate  fungoid  filaments  in  greater  or 
less  proportion.  These  are  sometimes  difficult  to 
distinguish,  but  may  generally  be  detected  by  allow- 
ing portions  of  the  material  to  soak  for  some  days 
in  liquor  potassa.  The  proportion  which  the  fila- 
ments bear  to  the  entire  inass,  when  thus  separated, 
is  in  any  case  very  small,  and  in  some  cases  ex- 
tremely so,  for  on  the  completion  of  the  soaking 
only  a  very  small  quantity  of  colourless  flocculi, 
consisting  of  masses  of  branched  filaments  mixed 
with  empty  cyst-like  cells,  is  left  behind  in  the 
fluid  (see  fig.  I ).  The  latter  has  assumed  a  brown 
colour  from  the  solution  of  the  dark  mass.  Boyce 
and  Surveyor  recognised  these  elements  as  belong- 
ing to  one  of  the  higher  fungi,  and  they  suggested 
that  the  black  masses  are  the  '  sclerotia '  of  a 
fungus,  and  are  analogous  to  ergot,  which  is  the 
sclerotium  of  Claviceps  purpit;-ea.  More  recently 
James  H.  Wright  has  succeeded  in  cultivating  a 
fungoid  form  or  hyphomycele  from  the  black  par- 
ticles. The  patient,  an  Italian  woman,  came  under 
treatment  at  the  end  of  1897  at  the  Massachusetts 
General  Hospital,  with  a  condition  which  was 
recognised  as  being  probably  Madura  foot.  The 
patient  had  lived  in  America  for  several  years,  and 
the  disease,  which  was  first  noticed  in  July  1S97, 
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affected  the  base  of  the  second  and  third  toes  on 
the  plantar  aspect.  There  was  a  small  sinus  which 
was  discharging  a  dirty  greyish  fluid  containing 
some  black,  hard,  irregular  granules,  like  grains  of 
gunpowder.  Amputation  of  the  toes  and  meta- 
tarsal bones  was  performed,  and  on  dissection  of 
the  removed  tissues  an  ovoid  nodule  was  found,  the 
size  of  a  pigeon's  egg,  traversed  by  a  reticulum 
which  divided  it  into  small  areas  in  which  were 
embedded  the  black  granules.  Treated  with  sodium 
hypochlorite  these  became  bleached  and  softened, 
and  on  crushing,  under  a  cover-glass,  were  found  to 
consist  of  a  mass  of  fungoid  structures  as  described 
by  Boyce  and  Surveyor.  Typical  septate  branching 
hyphce  were  seen  showing  dilatations  or  varicosi- 
ties, the  periphery  of  the  nodule  apparently  being 
made  up  of  closely-set  radiating  hypha;,  but  no  un- 
doubted spore-bearing  organs  were  observed.  The 
black  granules  were  sown  on  various  culture-media, 
and  from  a  large  number  a  pure  growth  of  a  hypho- 
mycete  was  obtained.  On  potato  a  dense,  widely- 
spreading,  coherent  membrane  or  layer  formed, 
having  a  velvety  surface  and  pale  brown  colour,  ex- 
cept at  the  margins,  where  it  was  white.  After  some 
time  small  droplets  of  a  dark  coffee-coloured  fluid 
appeared,  and  the  potato  became  stained  a  dark 
brown.  In  bouillon  growth  appeared  in  the  form 
of  radiating  filaments,  so  that  fluffy  balls  were  pro- 
duced. In  potato-infusion  the  same  growth  oc- 
curred, but  in  old  cultures  black  granules  made 
their  appearance,  consisting  of  closely-packed  spheri- 
cal or  polyhedral  cells,  and  being  of  the  nature  of 
sclerotia.  On  agar-agar  the  growth  consisted  of 
widely-spreading  filaments  of  a  greyish  colour,  with 
black  '  sclerotia '  in  old  cultures.  This  hypho- 
mycete  was  composed  of  long  branching  hyphse 
3- 8 /u.  in  diameter,  with  transverse  septa.  ISo 
spore-bearing  organs  were  detected,  and  the  orga- 
nism was  non-pathogenic  to  animals.  It  is  not 
unlikely  that  there  are  other  varieties  of  the  dis- 
ease. The  writer  has  described  a  case  which  did 
not  seem  to  belong  to  either  the  white  or  the  black 
variety. 

Symptoms. — Dr.  Carter  writes  :  '  As  a  rifle  the 
local  indications  of  this  disease  are  the  same  for  all 
its  forms  ;  for  commonly  it  is  not  possible  to  dis- 
criminate the  several  varieties  by  simple  inspection 
or  bare  clinical  history  of  the  case.'  The  state- 
ments made  by  the  patients  as  to  the  mode  of 
origin  and  progress  of  these  complaints  are  very 
various  ;  but,  taken  generally,  they  seem  to  imply 
that  the  symptoms  are  analogous  to  those  usually 
observed  in  deep-seated  disease  of  the  osseous  and 
adjoining  tissues.  Eventually  a  more  or  less  hard 
lump  is  felt  in  the  sole  of  the  foot  or  palm  of  the 
hand,  or  in  several  places.  Generally  one  or  more 
abscess-like  formations  occur  ;  and  several  sinuses 
are  ultimately  established,  the  latter,  as  a  rule, 
presenting  a  peculiar  mammillated  appearance — 
the  '  tubercles,'  apparently,  of  earlier  writers. 
Along  with  these  changes,  enlargement  and  dis- 
tortion of  the  affected  member  take  place,  but  un- 
accompanied by  severe  pain.  The  distortion  of 
the  hand  is  very  peculiar — it  is  shortened  and 
thickened,  owing  to  the  destruction  of  the  carpus 
and  metacarpus,  and  the  consequent  irregular  ten- 
sion of  the  extensor  and  flexor  tendons.  When  the 
foot  is  affected,  it  is  found  to  be  considerably  in- 
creased in  circumference,  the  enlargement  seldom 
extending  far  beyond  the  ankle  ;  the  foot  is  prone 
to  run  in  a  line  with  the  leg,  and  may  be  everted 


or  inverted.  Discharges  set  in,  more  or  less  offen- 
sive, according  to  the  nature  of  the  subjacent  dege- 
neration, and  the  limb  becomes  not  only  useless, 
but  a  burden  to  its  owner.  In  this  manner  the 
sufferer  may  go  on  for  from  one  to  fifteen  or  more 
years,  unless  relief  be  sought  in  a  surgical  opera- 
tion. The  disease  does  not  seem  ever  to  give  rise 
to  metastatic  deposits  in  the  internal  organs. 

Course  and  Duration.  —Both  forms  of  fungus- 
disease  run  a  very  chronic  course,  and  often  with- 
out very  materially  affecting  the  general  health  of 
the  patient  ;  in  some  cases,  however,  great  emacia- 
tion accompanies  the  disease.  With  regard  to  the 
duration  of  the  malady,  it  may  be  stated  that  cases 
have  been  recorded  as  having  existed  for  various 
periods  up  to  twenty-six  or  even  thirty  years. 

Treatment. — The  only  treatment  which  is  of 
any  avail  is  excision  of  the  affected  parts,  should 
the  disease  come  under  observation  at  an  early 
period,  or  amputation.  Potassium  iodide,  which 
frequently  acts  as  a  specific  in  actinomycosis,  seems 
to  be  useless  in  mycetoma.       R.  T.  Hewlett. 

MYCOSES. — During  recent  years  it  has  been 
found  that  many  morbid  conditions  are  due  to  the 
growth  and  development  of  fungous  forms  in  the 
tissues  ;  such  morbid  conditions  are  known  as  my- 
coses. There  is  often  little  to  distinguish  them 
clinically  from  lesions  due  to  the  tubercle-bacillus 
and  other  well-known  organisms,  and  hence  doubt- 
less many  cases  remain  unrecognised.  In  certain 
instances  the  invading  organism  is  an  epiphyte,  an 
organism  subsisting  under  favourable  conditions 
upon  the  morbid  products  of  some  other  diseased 
condition.  For  example,  in  phthisical  cavities  and 
in  the  external  ear,  it  has  long  been  known  that 
fungi  are  occasionally  met  with.  Although  fre- 
quently epiphytic  in  the  ear,  a  true  '  otomycosis  ' 
may  be  set  up  as  the  result  of  the  growth  of  various 
organisms — generally  species  of  Aspergillus  {niger, 
flavescens,  ox  fianigatus)  or  of  Mucor — in  the  exter- 
nal ear.  The  disease,  which  is  either  acute  or 
chronic,  so  produced  results  in  a  condition  of  sup- 
purative otitis,  and  may  cause  perforation  of  the 
tympanic  membrane,  with  more  or  less  pain,  tinni- 
tus, and  deafness.  The  diagnosis  should  not  be 
difficult  if  the  ear  be  carefully  examined  with  a 
speculum.  Strong  alcohol,  mercuric-chloride  solu- 
tion, calomel,  or  boric  acid  will  usually  effect  a  cure. 
Aspergillus  may  also  grow  upon  the  cornea.  In  the 
lungs,  in  phthisical  cavities  or  bronchiectases,  fungi 
such  as  aspergillus,  iiiiicor,  and  oldium  may  be  epi- 
phytic or  secondary.  The  growth  of  these  is  pro- 
bably a  precursor  of  death  in  such  cases,  and  is  not 
likely  to  give  rise  to  symptoms. 

There  are,  however,  primary  mycoses,  chiefly  of 
the  lungs,  occasionally  met  with,  and  it  has  been 
proved  experimentally  that  the  spores  of  Aspergilhis 
fumigatus  are  pathogenic  to  the  rabbit.  Pneumono- 
mycosis  or  pulmonary  aspergillosis  is  especially  a 
trade-disease  in  Paris  among  persons  who  feed 
pigeons  and  other  birds  artificially.  The  pigeon- 
feeder  takes  the  grain  into  his  own  mouth,  and  in 
feeding  the  birds  inhales  any  spores  that  may  be 
attached  to  the  seed.  The  disease  has  also  been 
rarely  met  with  under  other  conditions.  The  species 
present  seems  to  be  always  the  Aspejgillus  fiiiin- 
gatiis.  The  clinical  signs  of  pneumono-mycosis  are 
those  of  chronic  bronchitis  and  emphysema,  or  of 
chronic  pulmonary  tuberculosis  ;  usually  at  first  the 
signs  are  those  of  bronchitis,  with  recurrent  cough 
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and  greenish  purulent  expectoration,  followed  later 
Iiy  consolidation  with  hremoptysis,  pyrexia,  and 
pleurisy.  The  diagnosis  can  only  be  made  by  the 
absence  of  the  tubercle-bacillus  from,  and  the 
presence  of  the  characteristic  mycelium  and  spor- 
angia of  the  aspergillus  in,  the  sputum.  A  mycelium 
alone  is  not  necessarily  aspergillar,  it  might  be 
actinomycotic.  In  some  instances  a  double  infec- 
tion with  the  aspergillus  and  the  tubercle-bacillus 
takes  place.  The  prognosis  in  pneumono-mycosis 
is  less  grave  than  in  pulmonary  tuberculosis,  and 
the  disease  tends  to  a  spontaneous  cure.  The  treat- 
ment must  be  on  general  principles,  together  with 
iodide  of  potassium  and  arsenic.  The  post-mortein 
changes  resemble  those  of  tuberculosis,  and  consist 
of  whitish  tubercle-like  nodules,  smaller  and  larger 
cavities,  with  surrounding  consolidation. 

Cases  of  skin-disease  characterised  by  nodular 
formation,  with  subsequent  ulceration  or  suppura- 
tion and  great  destruction  of  tissue,  have  been  de- 
scribed. In  the  affected  tissues  large  ovoid  bodies 
with  a  double  contour  are  present,  and  these  have 
been  regarded  as  protozoa.  Other  observers  have, 
however,  cultivated  a  mycelial  form  in  this  disease, 
which  may,  therefore,  be  a  '  mycotic  dermatitis  ' 
[hhistoinycetic  dermatitis).  In  its  clinical  characters 
the  disease  is  not  unlike  some  forms  of  cutaneous 
tuberculosis.  In  the  black  variety  of  mycetoma  a 
fungus-form  has  been  isolated.    Sec  Mycetoma. 

The  ringworms,  favus,  and  thrush  are  also  ex- 
amples of  mycoses.    See  TinE/E. 

The  so-called  '  Mycosis  tonsillaris,'  consisting  of 
small,  white,  tough,  adherent  excrescences  upon 
the  pharyngeal  mucous  membrane,  seems  to  be 
primarily  a  keratosis,  with  secondary  infection  with 
bacteria  and  leptothrix.    See  Tonsils. 

R.  T.  Hewlett. 

MYCOSIS  FUNGOIDES  (,uukt)s,  a  mushroom 
or  fungus). — Synon.  :  Granuloma  FiDigoides  {h\\%- 
pitz)  ;  Fibroma  FiDigoides  (Tilbury  Fox)  ;  Lcpre 
Iiidigine  (Guerard)  ;  Lymphadenie  Cutancc  (Gillot)  ; 
and  probably  Eczema  Hypertrophicum  ct  Tubercu- 
latum (Erasmus  Wilson). 

Definition. — A  chronic,  probably  infective, 
disease  of  the  skin,  characterised  by  a  more  or  less 
prolonged  eczematoid  condition,  followed  by  the 
development  of  multiple  fungating  tumours  ;  and 
almost  invariably  terminating  fatally. 

/Etiology. — Of  the  aetiology  of  mycosis  fungoides 
little  that  is  definite  is  known.  It  attacks  men  with 
much  greater  frequency  than  women,  and  usually 
in  middle  adult  life — from  forty  to  fifty  years  of 
age  ;  but  one  case  is  reported  to  have  begun  at  the 
age  of  five  (Port).  It  is  certainly  not  hereditary. 
It  is  believed  by  many  observers  to  be  infectious, 
though  up  to  the  present  direct  evidence  of  conta- 
gion is  wanting,  and  a  specific  microbe  has  not  yet 
been  isolated. 

Symptoms  and  Course. — The  first  manifesta- 
tions of  mycosis  fungoides  may  resemble  an  ery- 
thema, an  urticaria,  a  lichen,  or  the  earlier  stages  of 
an  eczema.  They  usually  consist  of  well-defined 
macules,  or  more  extensive  erythematous  patches,  of 
a  pinkish  or  bright  red  colour  which  does  not  com- 
pletely disappear  on  pressure.  These  may  remain 
discrete,  or  may  coalesce  so  as  to  cover  large  areas 
of  skin,  and  show  a  marked  predilection  for  develop- 
ment upon  the  trunk,  scalp  and  face,  while  the 
upper  extremities  are  more  frequently  and  more 
severely  affected  than  the  lower.    The  lesions  are 


in  the  majority  of  cases  notably  asymmetrical.  Ery- 
sipelatous outbreaks,  with  some  elevation  of  tem- 
perature, are  prone  to  occur  from  time  to  time,  and 
are  usually  followed  by  temporary  amelioration  of 
all  the  symptoms.  The  patches,  which  are  at  first 
on  a  level  with  the  surrounding  skin,  soon  become 
elevated,  infiltrated,  dense  to  the  touch,  and  covered 
with  some  fine  desquamation.  They  are  accom- 
panied by  a  variable,  but  generally  considerable, 
amount  of  burning,  tingling,  or  itching,  the  latter 
symptom  being  in  exceptional  cases  excruciating  ; 
papules  and  vesicles  may  form  upon  the  patches 
either  spontaneously  or  as  the  result  of  scratching 
or  rubbing.  It  is  almost  pathognomonic  of  the 
disease  that  all  these  manifestations  appear  and 
disappear  spontaneously  with  remarkable  rapidity, 
leaving  previously  affected  skin  apparently  healthy, 
or  at  most  only  slightly  atrophic,  scaly,  or  pig- 
mented. 

Although  partial  recovery  may  thus  be  said  to 
occur,  and  complete  recovery  sometimes  seems 
imminent,  the  disease  invariably  progresses  to  its 
second  stage,  which  is  characterised  by  the  deeper 
infiltration  of  the  derma,  and  the  gradually  increas- 
ing prominence  of  the  patches,  to  constitute  the 
plaques  liclienoides  of  Bazin.  They  are  irregular  in 
outline,  sharply  demarcated,  Ijossy  on  the  surface, 
of  a  deep  purplish  or  brownish-red  colour,  and  may 
either  be  covered  with  thick  scales  like  a  psoriasis, 
or  may  ooze  and  scab  like  an  eczema.  These  lesions 
present  the  same  peculiarity  as  to  rapid  disappear- 
ance as  those  of  the  first  stage.  Another  phenome- 
non noted  in  a  few  of  the  recorded  cases — which 
constituted  a  marked  feature  in  two  of  the  cases  ob- 
served by  the  writer — consists  in  the  frequent  appear- 
ance of  deeply  seated  lumps  indistinguishable  from 
boils,  most  of  which  disappear  without  treatment  ; 
some,  however,  rupture  and  discharge  their  pus,  but 
never  a  necrotic  '  core  '  comparable  to  that  of  a  true 
boil.  They  may,  or  may  not,  leave  disfiguring 
scars.  When  the  scalp  is  involved  the  hair  usually 
falls  rapidly.  The  nails  often  become  yellow, 
brittle,  and  deformed. 

After  a  variable  period  of  time  the  tliird  stage  of 
the  disease  is  attained.  It  is  characterised  by  the 
development  of  peculiar,  generally  multiple  tumours 
upon  skin  which  is  either  erythematous  or  infiltrated  ; 
occasionally,  however,  they  spring  up  from  appa- 
rently healthy  skin.  The  tumours  vary  greatly  in 
size,  those  on  the  hands  being  often  not  bigger  than 
a  bean  and  '  let  into  '  the  skin,  while  on  the  trunk 
they  may  be  the  size  of  an  orange,  or  even  larger. 
When  situated  in  considerable  numbers  upon  the 
face  they  give  a  leonine  expression  very  similar  to 
that  seen  in  leprosy.  The  tumours  are  sessile, 
sharply  defined,  firm,  generally  of  a  peculiar  deep 
red  colour,  but  sometimes  pale  pink  or  yellowish  ; 
they  are  usually  lobulated,  and  have  not  inaptly  been 
likened  to  tomatoes  ;  the  epidermis  over  them  is 
intact,  but  stretched,  tense,  and  glistening.  The 
amount  of  pain  attending  them  is  variable,  but 
usually  they  are  tender  to  manipulation.  Occa- 
sionally tumours  appear  in  the  mouth  or  fauces.  In 
some  of  the  reported  cases  early  and  conspicuous 
involvement  of  lymphatic  glands  has  been  noted,  as 
well  as  leucocythaimia  and  enlargement  of  the  spleen, 
but  these  appear  to  the  writer  to  be  examples  of  a 
separate  disorder — a  form  of  lymphadenoma — 
which  it  is  of  importance  to  differentiate  from  my- 
cosis fungoides.  The  same  may  be  said  of  the  form 
described  by  Vidal  as  Mycosis  ii  tumcurs  trcmblee, 
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in  which  there  is  no  eczematoid,  pre-mycotic  stage, 
but  the  growths,  which  are  usually  localised,  con- 
stitute the  first  and  only  manifestation  of  the  disease. 
Such  cases  are  possibly  examples  of  a  form  of  true 
sarcoma  of  the  skin  (Perrin,  Hallopeau). 

When  once  developed  the  tumours  may  remain 
unaltered  for  an  indefinite  period.  More  frequently, 
however,  a  large  number  of  them  spontaneously 
disappear,  leaving  the  skin  either  hardened, 
shrunken,  pigmented  and  desquamating,  or  else 
apparently  healthy.  Fresh  erythematous  and  ecze- 
matoid patches  nevertheless  make  their  appearance, 
and  fresh  tumours,  either  singly  or  in  crops  ;  in 
one  case  (Stelwagon)  as  many  as  six  hundred  were 
finally  present.  Of  these  a  certain  number  ulcerate 
slowly,  the  epidermis  over  them  being  destroyed  ; 
and  hideous  fungating  ulcers  are  thus  formed,  from 
which  a  thin,  ichorous,  intensely  foetid  fluid  is  dis- 
charged. At  this  stage  itching  and  smarting  usually 
cease,  and  the  tumours  become  painless.  But  now 
for  the  first  time — and  the  point  is  one  of  the  most 
curious  and  characteristic  features  of  the  affection — 
the  general  health  begins  to  suffer.  Although  many 
of  the  deep  ulcerations  may  cicatrise,  a  profound 
marasmus  is  gradually  established,  the  patient 
being  usually  ultimately  carried  off  by  diarrhoea, 
pulmonary  complications,  or  septicemia. 

Duration. — The  duration  of  mycosis  fungoides 
varies  from  a  few  months  to  twenty  years  or  more 
(Besnier)  ;  on  the  average  it  is  from  five  to  six 
years.  In  one  of  the  cases  observed  by  the  writer, 
apparent  complete  recovery  took  place  under  treat- 
ment, and  persisted  for  more  than  six  months,  when 
a  relapse  occurred,  during  which  the  patient,  who 
was  very  alcoholic,  contracted  acute  pneumonia,  of 
which  he  died.  It  is  noteworthy  that  growths  in 
internal  organs  have  only  been  observed  three  times 
(Duhring,  Galliard,  Pye-Smith),  and  in  each  instance 
the  association  appears  to  have  been  a  coincidence, 
as  the  internal  tumours  did  not  present  the  characters 
of  the  external  ones. 

Morbid  Anatomy. — The  histological  changes 
found  in  the  early  or  pre-fungoid  stage  consist 
almost  entirely  of  a  connective  tissue-cell  prolifera- 
tion situated  in  the  cerium  around  the  blood-vessels, 
hair-follicles,  sebaceous  glands,  and  sweat-glands, 
accompanied  by  a  variable  degree  of  dilatation  of 
the  blood-vessels  of  the  subpapillary  and  papillary 
layers.  It  is  this  marked  cellular  increase  which 
gives  to  the  early  lesions  of  mycosis  fungoides  their 
peculiar  feeling  of  infiltration.  The  cells  are  mainly 
of  two  varieties,  namely,  large,  oval,  or  fusiform 
connective-tissue  cells,  many  of  which  exhibit  active 
mitosis,  and  numerous  smaller  roundish  cells  ;  but 
besides  these  there  are  a  few  mast-cells,  plasma-cells, 
and  imperfect  giant-cells,  such  as  are  met  with  in 
different  proportions  in  the  whole  group  of  the 
infective  granulomata.  The  epidermis  presents 
certain  well-defined  changes,  such  as  downgrowth 
of  the  interpapillary  processes  into  thecorium,  inter- 
epithelial  oedema,  and  imperfect  cornification,  but 
none  of  these  changes  can  be  regarded  as  in  them- 
selves characteristic  of  this  disease.  In  the  fun- 
gating  tumour-stage  the  cell-proliferation  goes  on 
increasing,  but  the  new  cells  show  a  marked  ten- 
dency to  break  down,  and  the  connective  tissue 
and  elastic  fibres  to  disintegrate,  so  that  a  histo- 
logical examination  of  one  of  these  tumours  reveals 
an  ill-defined  mass  of  broken-down  cells  and  fibres 
scattered  throughout  with  irregular  crenated  cells 
which  have  not  yet  broken  up.    The  cells  of  the 


epidermis  also  become  destroyed,  and  the  granulo- 
matous mass  is  found  extending  often  from  the 
depth  of  the  corium  to  the  surface  of  the  epidermis, 
and  covered  only  by  a  thin  pellicle  of  the  horny 
layer,  or  reaching  the  surface  of  the  skin  and  form- 
ing the  floor  of  an  unhealthy-looking  ulcer. 

Pathology. —Divergent  views  are  held  as  to 
the  pathological  group  to  which  the  tumours  in 
mycosis  fungoides  belong.  By  some  authorities  they 
are  still  regarded  as  lymphadenomata  and  by  others 
as  sa7-coniata  ;  but  most  recent  observers,  consider- 
ing not  only  their  microscopical  characters,  but  also 
their  clinical  peculiarities,  relegate  them  to  the 
group  of  infective  graniiloinata.  Micrococci  have 
been  demonstrated  in  the  tumours  and  in  the  capil- 
laries surrounding  them  ;  but  all  attempts  to  repro- 
duce the  disease  by  the  inoculation  of  pure  cultures 
of  these  in  animals  have  proved  unsuccessful. 

More  recently  McVail,  Murray,  and  Atkinson 
have  isolated  a  '  short  white  bacillus '  which  in 
rabbits  produced  certain  pathological  changes  which 
resulted  in  death.  Their  observations  have  not, 
however,  been  confirmed.  In  the  breaking-down 
granulomatous  tissue  of  this  disease  we  have  a  me- 
dium in  which  many  organisms  will  readily  thrive, 
even  pure  cultures  of  the  bacillus  of  Friedlander 
having  been  obtained,  so  that  great  care  is  neces- 
sary in  distinguishing  merely  adventitious  micro- 
organisms from  a  specific  microbe.  In  the  blood 
both  ordinary  leucocytosis  and  eosinophilia  have 
been  recorded  (Nekam),  but  in  the  recent  cases 
reported  by  Galloway  and  MacLeod,  neither  an 
increase  in  the  number  of  leucocytes  nor  in  the 
proportion  of  the  eosinophiles  was  detected. 

Diagnosis. — In  the  later  stages  of  mycosis  fun- 
goides no  difficulty  presents  itself  as  regards  dia- 
gnosis ;  but  in  the  earliest  stage  it  may  be  impos- 
sible to  differentiate  the  disease  from  urticaria, 
erythema  multiforme,  or  even  pityriasis  rubra. 
Its  persistence  and  ulterior  developments  soon, 
however,  settle  the  point.  In  the  eczematoid  phase 
the  localisation  of  the  patches,  their  asymmetry, 
the  amount  of  infiltration  and  sharp  delimitation, 
their  chronicity  and  greater  resistance  to  treatment, 
the  scantiness  of  discharge,  and  their  spontaneous 
appearance  and  disappearance,  generally  serve  to 
distinguish  the  condition  from  any  recognised  type 
of  eczema.  The  early  stage  of  mycosis  fungoides  has 
been  occasionally  mistaken  for  macular  leprosy, 
but  in  the  former  condition  anaesthesia  and  leuco- 
dermia  are  absent  ;  in  the  tumour  stage  a  bacterio- 
logical examination  would  render  the  diagnosis  from 
tubercular  leprosy  perfectly  simple. 

Frambossia  may,  apparently,  resemble  it  closely, 
but  is  a  disease  of  tropical  climates  only,  the 
tumours  are  always  small,  and  there  is  no  pre- 
mycotic  eczematoid  stage.  The  main  points  of 
difference  from  sarcoma  and  various  forms  of 
lymphadenoma  of  the  skin  have  been  already  briefly 
alluded  to. 

Prognosis. — The  prognosis  of  this  disease  is 
necessarily  gloomy,  but  its  rate  of  progress  varies 
widely  in  different  cases.  It  is  only  when  the  final 
ulcerative  and  cachectic  phase  is  reached  that  the 
patient's  condition  becomes  a  very  painful  or  utterly 
hopeless  one. 

Treatment. — One  case  of  complete  and  per- 
manent recovery  is  reported  (Bazin)  after  an  acci- 
dental attack  of  erysipelas  ;    inoculation  with  the 
streptococci  of  that  disease,  in  a  manner  similar  to  . 
that  successfully  carried  out  in  the  treatment  of 
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intractable  cases  of  lupus,  carcinoma,  and  sarcoma 
(Fehleisen),  appears,  therefore,  to  be  a  rational  and 
legitimate  procedure.  Injections  of  Coley's  fluid 
(mixed  toxins  of  Streptococcus  'pyogenes  and 
Bacillus  prodigiosus)  have  proved  to  be  temporarily 
beneficial. 

Arsenic  internally,  in  full  and  steadily  increased 
doses,  has  yielded  in  many  cases  decicledly  bene- 
ficial results  in  the  early  stages  of  mycosis  fungoides 
—  an  observation  which  the  writer  is  in  a  position 
t(i  confirm  from  practical  experience.  Its  admini- 
stration hypodermically  is  probably  advantageous, 
but  is  seldom  tolerated.  Mercurials  and  iodides 
appear  to  be  deleterious  rather  than  beneficial. 

Externally,  ointments  containing  pyrogallol  (10  to 
15  per  cent.)  seem  particularly  eflicacious  in  the 
cczematoid  stage.  When  tumours  are  present,  the 
injection  of  strong  carbolic  acid  into  their  base  has 
been  suggested  by  Radcliffe  Crocker.  If  ulceration 
of  the  tumours  has  set  in,  the  most  scrupulous 
cleanliness  and  careful  nursing  are  required.  The 
horrible  foetor  is  best  controlled  by  dusting  with 
salol  (one  part  to  ten  of  subnitrate  of  bismuth),  and 
covering  with  antiseptic  gauze  and  absorbent  wool. 
Washing  with  camphorated  naphthol  has  been  re- 
commended by  Brocq,  and  lotions  of  creolin  or 
any  other  antiseptic  are  probably  useful.  Surgical 
ablation  of  the  tumours  has  been  carried  out  with 
success,  and  without  local  recurrence,  in  a  few 
cases  in  which  their  number  was  limited. 

J.  J.  I'laNGLE. 

MYDRIASIS  (AiuSpi'ao-ij).— A  preternatural  dila- 
tation, and  sluggishness  or  immobility  of  the  pupil. 
1 1  is  the  opposite  of  myosis.    See  Pupil,  Disorders 

MYELITIS  (ixviXos,  the  marrow).  —  Inflamma- 
ti(.in  of  the  spinal  cord.  A  term  that  has  been 
nuich  abused,  and  which  is  still  often  wrongly  applied 
to  many  mere  degenerative  softenings  of  this  organ. 
See  Spinal  Cord,  Diseases  of. 

MYELOID  1  ,     ,  ,     ,  >      A  r 

MYELOMA  J  "^"S  marrow). — A  form  of 

sarcoma,  characterised  by  the  presence  of  giant  or 
myeloid  cells.    See  TUMOURS. 

MYOCARDITIS  {^uCj,  a  muscle;  and  KapSiV, 
the  heart). — Inflammation  of  the  walls  of  the  heart. 
See  Heart,  Diseases  of. 

MYOCLONUS  MULTiPLEX.-56'6'  Paramyo- 
clonus Multiplex. 

MYOMALACIA  CORDIS.- Synon.  :  Softening 
lit  the  Heart. — Softening  of  the  myocardium  is  a 
result  of  obstruction  of  the  coronary  vessels  or 
their  branches  by  arterial  sclerosis,  syphilitic  arte- 
ritis, th  rombosis  or  embolism.  The  affected  area, 
commonly  in  the  neighbourhood  of  the  apex  of  the 
left  ventricle,  is  well  defined  and  softened,  possesses 
the  characters  of  an  infarct — red  or  white — in  some 
stage  of  its  development,  with  associated  pericarditis 
and  endocardial  thrombosis.  The  tissue-elements 
are  degenerated,  necrosed,  and  mutually  separated. 
Occasionally  incomplete  or  complete  rupture  of 
the  heart  occurs.  If  the  subject  of  myomalacia 
survive  these  changes,  the  affected  area  becomes 
filjroid  as  a  result  of  repair.  See  Heart,  Diseases 
"f)  P-  641.  J.  Mitchell  Bruce. 


MYOPATHY.  — Synon.  :  Idiopathic  muscular 
atrophy  and  hypertrophy  ;  Primary  progressive 
myopathy  ;  Progressive  muscular  dystrophy. 

Description. — Under  the  term  '  myopathy  '  is 
included  a  group  of  cases  in  which  atrophy  of 
muscles  occurs,  either  alone  or  in  association  with 
hypertrophy  of  other  muscles,  and  in  which  the 
defect  originates  in  the  muscle  itself,  and  does  not 
depend  on  any  demonstrable  morbid  condition  of 
the  central  or  peripheral  nervous  system.  Heredity 
is  a  prominent  factor  in  the  retiology  of  these  affec- 
tions, and  young  people  are  almost  exclusively 
attacked. 

Most  of  the  cases  included  under  the  name 
'myopathy'  fall  into  one  of  three  classes:  pseudo- 
hypertrophic paralysis  ;  the  juvenile,  or  upper-arm 
form  of  idiopathic  muscular  atrophy  ;  or  the  facio- 
scapulo-humeral  form  of  the  same  affection. 

The  cases  that  belong  to  the  first  of  these  classes 
are  broadly  distinguished  from  those  included  in 
the  other  two  by  the  fact  that  hypertrophy  of 
muscles  rather  than  atrophy  dominates  the  clinical 
picture,  whereas  in  the  cases  that  fall  into  the  other 
two  classes  atrophy  of  the  muscles  is  the  prominent 
feature.  It  must,  however,  be  remembered  that 
in  pseudo-hypertrophic  paralysis  certain  muscles 
atrophy,  and  that  in  the  other  two  forms  of  myo- 
pathy some  muscles  may  hypertrophy.  Indeed, 
there  are  cases  that  belong  to  the  pseudo-hyper- 
trophic form  in  which,  nevertheless,  atrophy  of 
muscles  dominates  the  picture,  while  if  there  be 
any  hypertrophy  it  is  so  slight,  and  affects  so  few 
muscles,  that  it  is  a  comparatively  insignificant 
feature  in  the  cases.  The  main  justification  for 
including  these  with  the  typical  cases  of  pseudo- 
hypertrophic paralysis  is  that  a  particular  combina- 
tion of  muscles  is  found  atrophied  in  them,  which 
is  regarded  as  characteristic  of  the  pseudo-hyper- 
trophic form. 

Etiology. — Heredity  plays  a  most  important 
part  in  the  retiology  of  these  affections ;  several 
members  of  the  same  family  are  commonl}'  affected, 
and  the  malady  can  be  traced  through  several 
generations.  This  does  not  always  obtain,  how- 
ever, for  undoubted  examples  of  myopathy  occur 
in  isolated  cases  where  no  other  member  of  the 
family  is  known  to  be  affected.  The  pseudo-hyper- 
trophic form  is  further  characterised  by  the  fact 
that  the  transmission  from  parent  to  offspring  is 
through  females  in  the  family,  although  the  males 
are  usually  attacked.  This  tendency  for  the  disease 
to  manifest  itself  in  boys  much  more  often  than  in 
girls,  which  is  so  characteristic  of  pseudo-hyper- 
trophic paralysis,  is  not  met  with  in  the  other  forms 
of  myopathy,  for  in  them  the  sexes  are  about  equally 
affected. 

The  myopathies  are  essentially  diseases  of  early 
life,  and  they  thus  differ  from  the  muscular  atrophies 
of  spinal  origin  which  more  commonly  attack  older 
people.  Pseudo-hypertrophic  paralysis  usually  com- 
mences in  childhood.  The  child  may  never  have 
walked  ;  more  commonly  it  has  learnt  to  do  so, 
but  at  the  age  of  four  or  five  years  it  becomes 
clumsy  on  its  feet  ;  in  some  cases  the  onset  is  de- 
layed until  ten  or  even  until  puberty.  The  other 
forms  of  myopathy  usually  commence  at  the  age  of 
puberty  rather  than  earlier,  though  the  facio-scapulo- 
humeral  form  of  the  disease  commonly  manifests 
itself  in  infancy  ;  indeed,  Landouzy  and  Dejerine 
in  their  original  description  of  this  variety  of  myo- 
pathy considered  that  the  affection  usually  begins 
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at  this  early  age.  Few  cases  of  myopathy  begin 
later  than  the  twentieth  year. 

Morbid  Anatomy. — The  morbid  changes  are 
limited  to  the  muscles ;  no  defect  has  been 
found  in  the  central  or  peripheral  nervous  system 
adequate  to  account  for  the  profound  structural 
alterations  that  occur  in  the  muscles.  The  precise 
appearances  which  the  muscles  present  vary  accord- 
ing to  the  form  of  myopathy  that  is  under  observa- 
tion and  the  stage  which  the  disease  has  reached 
before  the  fatal  termination.  Muscles  which  are 
still  enlarged  in  a  case  of  pseudo-hypertrophic 
paralysis  owe  their  size  chiefly  to  increase  of  inter- 
stitial fat  and  fibrous  tissue,  rather  than  to  any 
increase  in  the  size  of  the  muscle-fibres,  or  their 
multiplication,  for  most  of  the  muscle-fibres  atrophy, 
lose  their  transverse  striation,  and  undergo  granular 
disintegration.  Erb,  however,  contends  that  the 
muscle-fibres  do  hypertrophy,  that  they  subdivide, 
and  that  their  nuclei  multiply  ;  though  the  fibres 
subsequently  atrophy,  disappear,  and  are  replaced 
by  proliferation  of  connective  tissue  in  which  fat 
appears.  This  view  obtains  support  from  the  fact 
that  in  portions  of  muscles  removed  during  life 
some  fibres  have  been  found  enlarged,  while  others 
have  been  atrophied,  a  state  of  things  that  has  also 
been  met  with  on  post-mortem  examination.  It  is 
said  to  be  rare  for  the  muscle-fibres  to  show  evidence 
of  fatty  degeneration,  longitudinal  striation,  Assuring 
or  vacuolation,  but  changes  of  this  kind  have  been 
described  in  some  cases. 

The  proportion  between  interstitial  fat  and  con- 
nective tissue  varies  in  different  cases,  and  whereas 
the  former  may  be  abundant  in  the  muscles  that  are 
still  enlarged,  the  latter  may  alone  be  obvious  in 
muscles  that  have  never  been  increased  in  volume, 
or  in  those  that  have  been  enlarged  and  that  have 
subsequently  become  reduced  in  size.  In  no  case, 
however,  is  there  evidence  that  the  connective  tissue 
is  the  outcome  of  fibroid  degeneration  of  the 
muscle.  No  changes  have  been  found  in  the 
muscle-spindles.  Changes  in  the  blood-vessels  of 
the  muscles  have  been  described,  the  walls  are 
thickened,  and  the  lumina  narrowed,  or  even 
blocked.  Babes  and  Furstner  have  described  slight 
changes  in  the  intra-muscular  nerves  and  end-plates, 
while  Gombault  has  found  changes  in  parts  of  the 
axis-cylinders  of  nerves  outside  of,  but  close  to,  the 
muscles. 

Pathology. — It  is  probable  that  the  disease  is 
congenitally  determined,  and  it  seems  certain  that 
there  is  a  hereditary  predisposition  for  the  muscles 
to  succumb  in  the  way  that  they  do  ;  but  beyond 
this  we  possess  no  positive  knowledge  as  to  how 
the  changes  are  induced  in  the  muscles.  Several 
views  have,  however,  been  expressed  with  regard 
to  the  pathology  of  the  affection.  One  hypothesis 
is  that  the  changes  in  the  muscles  are  primarily 
interstitial,  while  the  muscle-fibres  undergo  secon- 
dary atrophy.  Another  view  is  that  the  disease 
begins  in  the  muscle-fibres  themselves,  and  that  the 
fibro-fatty  proliferation  is  secondary  to  this.  Although 
all  observers  are  agreed  that  the  affection  of  the 
muscles  is  independent  of  any  structural  change  in 
the  nervous  system,  Erb  contends  that  the  juvenile 
form  of  idiopathic  muscular  atrophy  is  not  a  pure 
myopathy,  but  is  due  to  functional  disturbance  in 
the  spinal  cord.  In  view  of  the  structural  altera- 
tions which  he  has  described  in  the  blood-vessels, 
Babes  regards  the  changes  in  the  muscles  as  secondary 
to  the  affection  of  the  vessels,  and  consequently 


due  to  defective  nutrition.  The  reason  why  certain 
muscles  succumb,  while  others  escape,  has  been 
supposed  by  Babinski  and  Onanoff  to  be  due  to  the 
fact  that  the  muscles  that  become  affected  are  those 
that  are  first  to  be  developed,  which  accordingly 
tend  to  undergo  degeneration  earlier  than  those 
which  develop  later. 

Symptoms. — Although  we  have  considered  the 
myopathies  collectively  up  to  the  present  stage  of 
our  description  of  these  affections,  it  is  convenient 
and  of  advantage  to  describe  each  of  the  forms 
separately,  in  so  far  as  their  clinical  manifestations 
are  concerned.  Even  in  their  clinical  aspects, 
however,  the  different  forms  present  certain  features 
in  common,  so  that  it  will  be  instructive  to  review 
the  symptoms  common  to  them  all,  after  each  of 
the  three  forms  has  been  described. 

I.  Pseiido-hypeTtrophic  Paralysis.  —  The  child 
usually  comes  under  observation  because  it  is  clumsy 
in  the  use  of  its  lower  extremities  ;  it  is  continually 
falling,  and  experiences  difficulty  in  regaining  the 
erect  posture,  or  the  first  defect  noticed  may  be  a 
difficulty  in  ascending  stairs.  These  disabilities 
may  appear  especially  remarkable  in  view  of  the 
fact  that  the  muscles  of  the  legs  often  seem  preter- 
naturally  well  nourished,  owing  to  the  tendency 
which  there  is  for  some  muscles  to  become  enlarged. 
The  muscles  that  are  increased  in  size  may  remain 
so  throughout  the  course  of  the  disease  ;  but  on  the 
other  hand,  they  may  subsequently  undergo  atrophy, 
and  there  are  other  muscles  which  atrophy  without 
ever  showing  any  hypertrophy. 

The  muscles  that  are  prone  to  become  enlarged 
in  the  lower  extremities  are  those  of  the  calf,  the 
extensors  of  the  knee,  notably  the  vastus  externus, 
and  the  gluteus  maximus  ;  in  the  upper  extremities, 
the  deltoid,  supra-  and  infra-spinati,  and  triceps  are 
the  muscles  usually  affected  in  this  way  ;  while,  of 
the  trunk  muscles,  the  erector  spina:  may  be  enlarged, 
though  in  other  cases  it  is  atrophied. 

Of  the  muscles  that  undergo  atrophy  it  is  impor- 
tant to  recognise  that  the  lower  half  of  the  pecto- 
ralis  major  and  the  latissimus  dorsi  are  almost 
invariably  affected  in  this  way,  and  that  this 
grouping  of  the  muscular  atrophy  is  of  great  value 
in  the  diagnosis  of  this  form  of  myopathy.  The 
atrophy  may  be  so  complete  as  to  suggest  that  the 
muscles  are  congenitally  absent,  and  yet  the  upper 
half  of  the  pectoralis  major  stands  out  prominently, 
in  contrast,  when  this  muscle  is  brought  into  action. 
The  serratus  magnus  is  affected  in  some  cases,  and 
the  biceps  commonly  wastes.  In  the  lower  ex- 
tremities the  muscles  that  usually  atrophy  are  the 
flexors  of  the  knee,  and  the  adductors  and  flexors 
of  the  hip. 

While  certain  muscles  hypertrophy,  and  others 
atrophy,  there  are  others  that  remain  unaltered. 
This  is  the  rule  to  which  there  are  but  few  excep- 
tions in  the  case  of  the  muscles  of  the  face,  though 
the  masseters  and  tongue  are  sometimes  enlarged. 
The  muscles  of  the  neck  also  usually  escape,  as  do 
the  trapezius  and  rhomboids.  The  intrinsic  muscles 
of  the  hands  are  nearly  always  intact,  and  the 
muscles  of  the  forearm  usually  escape  also,  though 
the  supinator  longus  may  be  hypertrophied  or 
atrophied,  and  slight  enlargement  of  the  extensors 
of  the  wrist  is  sometimes  met  with. 

All  the  affected  muscles,  whether  atrophied  or 
hypertrophied,  are  weak  ;  that  this  is  so  in  the  case 
of  the  latter  class  of  muscle  is  well  seen  in  the  calf, 
for  though  these  muscles  may  be  greatly  enlarged, 
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the  patient  is  unable  to  stand  on  tip-toe.  The  most 
characteristic  defects  which  are  due  to  the  muscular 
weakness  are  certain  deformities,  notably  of  the 
spine,  an  alteration  in  the  attitude  and  gait,  a 
pectiliar  way  in  which  these  patients  rise  from  the 
recumbent  to  the  erect  posture,  and  later  on  their 
inability  to  do  so  at  all,  even  by  the  aid  of  the 
dodges  which  they  formerly  employed.  In  the 
sitting  posture  there  may  be  no  notable  deformity 
of  the  spine,  or  there  maybe  a  pronounced  kyphosis 
shared  by  the  whole  length  of  the  spinal  column  ; 
but  when  the  patient  is  in  the  erect  posture  a  pro- 
nounced lordosis  commonly  appears  in  the  lumbar 
region,  while  there  is  compensatory  kyphosis  in  the 
cervical  and  upper  thoracic  regions  of  the  spine, 
and  the  shoulders  are  thrown  unduly  backwards,  so 
that  a  plumb-line  dropped  from  the  most  prominent 
part  of  the  convexity  of  the  spine  falls  well  clear  of 
the  sacrum. 

The  patient  stands  with  his  feet  far  apart,  so  as 
to  rest  on  a  wide  base,  and  in  walking  he  waddles 
from  side  to  side  in  order  to  keep  the  advancing 
foot  clear  of  the  ground,  while  the  knee  is  brought 
forward  in  advance  of  the  foot  when  the  extensors 
of  the  knee  are  feeble.  He  experiences  difficulty 
in  rising  from  the  sitting  posture,  chiefly  owing  to 
weakness  of  the  extensors  of  the  hip  and  knee. 
In  attempting  to  get  up  from  the  recumbent  position 
he  first  rolls  over  to  one  side,  then  draws  up  his 
legs  to  the  trunk  and  twists  his  body  over  so  as  to 
get  on  to  his  hands  and  knees.  He  next  puts  his 
head  down  between  his  arms  and  gradually  extends 
his  knees  until  he  rests  on  his  hands  and  toes  ;  the 
hands  are  then  brought  nearer  and  nearer  to  the 
feet,  which  are  made  the  fixed  point,  and  first  one 
and  then  the  other  hand  is  rapidly  moved  from  the 
ground  to  his  knees,  and  he  then  proceeds  to  climb 
up  himself  by  placing  each  hand  in  turn  higher  and 
higher  up  his  thighs,  and  finall)'  by  a  sudden  move- 
ment of  his  shoulders  backwards  he  attains  the  erect 
posture. 

With  the  progressive  weakness  which  occurs  in 
the  affected  muscles,  be  they  atrophied  or  hyper- 
trophied,  the  electrical  reactions,  which  are  at  first 
normal,  become  altered,  so  that  the  amount  of  con- 
traction of  the  muscles  which  results  when  they  are 
stimulated  both  by  faradism  and  galvanism  becomes 
progressive!)'  less,  until  there  are  no  muscle-fibres 
left  to  give  a  response  ;  but  the  reaction  of  degene- 
ration is  never  present.  Fibrillary  tremors  of  the 
muscles  scarcely  ever  occur,  and  there  is  never  any 
spasticity.  Contracture  of  the  calf-muscles,  which 
is  often  an  early  manifestation,  and  which  leads  to 
talipes  equinus,  is  due  to  contraction  of  fibrous 
tissue,  and  not  to  any  spasm  of  the  muscles.  The 
knee-jerks  are  lost  or  retained  according  to  whether 
the  extensors  of  the  knee  are  or  are  not  affected, 
and  from  Sherrington's  experimental  observations  in 
the  monkey  it  would  appear  to  be  the  condition  of 
the  vastus  internus  that  is  important  in  this  connec- 
tion. As  the  extensor  muscles  become  weaker,  so 
the  knee-jerk  becomes  more  feeble  until  ultimately 
it  is  abolished.  Ankle-clonus  is  never  present. 
The  superficial  reflexes  persist  as  long  as  the  muscles 
on  which  they  depend  are  capable  of  responding. 
There  is  never  any  blunting  of  cutaneous  sensi- 
bility. The  sphincters  escape,  but  may  possibly 
become  affected  in  the  final  stage  of  the  malady. 

2.  Juvenile  or  jipper-arm  for7ii  of  idiopathic 
muscular  atrophy. — This  form  was  first  described 
by  Erb.    The  disease  usually  manifests  itself  about 


the  time  of  puberty,  the  atrophy  commencing  in  the 
muscles  of  the  upper  arm  and  those  of  the  shoulder- 
girdle.  The  muscles  that  are  earliest  affected  are 
the  biceps,  triceps  and  supinator  longus,  and  these 
are  followed  by  the  pectoralis  major,  latissimus 
dorsi,  serratus  magnus,  and  trapezius.  The  tra- 
pezius is  liable  to  be  atrophied  throughout  its  whole 
extent,  and  there  is  not  the  tendency  for  its  upper 
portion  to  escape  in  the  way  that  it  does  in  the 
muscular  atrophies  of  spinal  origin.  The  sterno- 
mastoid  is  also  affected  in  some  cases,  while  later  in 
the  course  of  the  disease  the  muscles  of  the  trunk, 
the  glutei,  and  the  muscles  of  the  thigh,  notably 
the  quadriceps-extensor  group,  suffer.  The  flexors 
and  adductors  of  the  hip  may  also  be  weak,  and 
in  some  cases  the  anterior  tibial  group  and  the 
peronei  are  involved.  The  deltoid  and  supra-  and 
infra-spinati  usually  escape,  and  the  rule  that  has 
but  few  exceptions  is  that  the  muscles  of  the  face, 
those  of  the  forearm,  with  the  exception  of  the 
supinator  longus,  and  the  intrinsic  muscles  of  the 
hand  also  escape.  Certain  noteworthy  deformities 
of  the  spine  result  in  consequence  of  the  weakness 
of  the  trunk-muscles  and  glutei.  If  the  erector 
spinse  is  alone  affected  there  is  marked  lordosis, 
when  the  patient  stands,  so  that  a  plumb-line  sus- 
pended from  the  most  prominent  part  of  the  cervico- 
dorsal  spines  drops  clear  of  the  sacrum  ;  but  when 
the  glutei  are  also  weak  the  pelvis  becomes  tilted 
forward,  and  the  sacrum  projects  so  far  back  that 
the  plumb-line  is  no  longer  able  to  clear  it.  In 
either  case  the  lordosis  is  replaced  by  kyphosis  when 
the  patient  sits  down,  provided  the  recti  muscles  of 
the  abdomen  be  intact  ;  but  the  lordosis  persists  if 
the  recti  are  weak,  as  these  muscles  are  then  unable 
to  flex  the  spine  by  approximating  the  thorax  and 
pelvis  in  front. 

3.  Tlie  facio-scapiilo-humeral  form  of  idiopathic 
muscular  atrophy. — This  affection  usually  com- 
mences at  the  time  of  puberty,  although  there  is 
commonly  a  history  that  the  patient  has  never  been 
able  to  close  the  eyes  properly,  or  whistle.  Whether 
the  disease  commences  in  infancy  or  not,  the  face  is 
usually  the  first  part  affected,  and  the  first  muscles 
to  suffer  are  the  orbicularis  palpebrarum,  and  the 
orbicularis  oris.  The  patient  is  accordingly  unable 
to  close  the  eyes  tightly  ;  the  lips  are  prominent 
and  everted,  and  cannot  be  pursed,  as  in  whist- 
ling. The  levator  anguli  oris  also  becomes  affected, 
so  that  although  the  angles  of  the  mouth  can  be 
retracted,  the  upper  lip  cannot  be  elevated';  or 
the  zygomatici  may  suffer,  so  that  instead  of  the 
upper  lip  being  drawn  outwards  and  upwards,  when 
the  patient  smiles,  the  lip  is  drawn  upwards  only. 
The  forehead  commonly  looks  as  smooth  as  ivory, 
the  expression  is  characteristically  sanctimonious, 
and  when  attempts  are  made  to  perform  facial  move- 
ments the  angles  of  the  mouth  are  depressed  so  that 
the  patient  looks  as  if  about  to  cry.  Nearly  every 
muscle  of  the  face  may  in  time  become  affected. 
A  point  that  is  of  considerable  importance  in  dia- 
gnosis is  that  the  muscles  of  the  eyeballs  and  tongue 
escape,  despite  the  fact  that  the  orbicularis  palpe- 
brarum and  orbicularis  oris  are  affected. 

The  muscles  that  next  become  atrophied  are 
those  about  the  shoulder-girdle  and  upper  arm,  and 
later  in  the  course  of  the  disease  the  extensors  of  the 
wrist  and  fingers  may  also  be  affected.  The  supra- 
and  infra-spinati  escape,  as  do  the  flexors  of  the 
wrist  and  fingers,  and  the  intrinsic  muscles  of 
the  hand.    The  muscles  of  the  trunk  and  lower 
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extremities  are  attacked  in  the  same  way  as  in  the 
form  of  myopathy  in  which  the  face  escapes,  and  the 
same  deformities  of  the  spine  and  thorax,  and  altera- 
tions in  the  character  of  the  gait  are  met  with,  so 
that  a  separate  description  of  these  defects  would 
be  superfluous. 

Features  that  the  myopathies  possess  in  common. 
The  three  forms  of  myopathy  have  certain  characters 
in  common.  They  are  all  progressive.  In  all  of 
the  forms  of  myopathy,  whether  there  be  hyper- 
trophy of  any  of  the  muscles  or  not,  some  muscles 
may  be  unduly  hard,  in  consequence  of  replacement 
of  the  muscle-fibres  by  fibrous  tissue,  though  this 
does  not  obtain  in  every  case.  The  affected  muscles, 
whether  hypertrophied  or  atrophied,  become  pro- 
gressively weak,  and  their  response  to  both  forms  of 
electrical  current  becomes  more  and  more  feeble, 
until  finally  there  are  no  muscle-fibres  left  to  respond  ; 
but  there  is  never  any  qualitative  change  in  the 
mode  of  response  to  galvanism  such  as  constitutes 
the  reaction  of  degeneration.  Fibrillary  tremors 
are  so  rare  that  most  writers  on  this  subject  state 
that  they  never  occur.  Although  there  maj'  be  con- 
tracture of  muscles,  consequent  on  shortening  of  the 
fibrous  tissue  which  replaces  the  muscle-fibres, 
there  is  never  any  spasticity  such  as  commonly 
accompanies  the  chronic  muscular  atrophies  of 
spinal  origin.  The  knee-jerks  persist,  as  long  as 
there  are  a  sufficient  number  of  muscle-fibres  intact 
in  the  extensors  of  the  knee,  and  the  vastus  internus 
is  probably  the  muscle  whose  state  of  nutrition  is  of 
the  most  importance  in  this  connection.  The  super- 
ficial reflexes  also  persist  as  long  as  the  muscles  on 
which  they  depend  are  intact.  There  is  never  any 
blunting  of  sensibility  ;  tactile,  painful  and  thermal 
impressions  are  all  normally  perceived.  The  sphinc- 
ters remain  normal  throughout  the  course  of  the 
disease,  except,  it  may  be,  in  the  final  stages  of  very 
advanced  cases,  when  there  may  be  loss  of  control 
over  both  sphincters. 

Diagnosis. — The  detection  of  hypertrophy  of 
any  muscles  makes  it  certain  that  the  case  is  myo- 
pathic in  nature,  and  that  the  muscular  atrophy  is 
not  due  to  aff'ection  of  the  spinal  cord  or  peripheral 
nerves.  Valuable  information  is  also  derived  from 
the  combination  in  which  the  muscles  are  atrophied, 
and,  in  the  absence  of  hypertrophy  of  any  muscles, 
diagnosis  rests  largely  on  which  muscles  are  atro- 
phied. In  the  myopathies  the  muscles  of  the  proxi- 
mal segments  of  the  upper  limbs  suffer  earliest  and 
in  greatest  degree,  while  those  of  the  distal  segments 
usually  escape  ;  whereas  in  the  myelopathies  muscles 
of  the  distal  segments  of  the  upper  limbs  most  com- 
monly succumb  first,  and  even  when  the  affection 
begins  in  the  shoulder,  the  deltoid  is  the  muscle 
that  atrophies  first,  whereas  this  muscle  usually 
escapes  atrophy  in  the  myopathies,  in  spite  of  the 
fact  that  so  many  other  muscles  about  the  shoulder- 
girdle  are  aff'ected.  Another  fact  of  importance  is 
that  the  trapezius  may  become  atrophied  early,  and 
throughout  its  whole  extent,  in  the  myopathies, 
whereas  the  upper  portion  of  this  muscle  usually 
escapes  to  the  very  end  in  cases  in  which  the  mus- 
cular atrophy  is  due  to  affection  of  the  spinal  cord. 
The  escape  of  the  muscles  of  the  eyes  and  tongue, 
despite  the  fact  that  the  orbicularis  palpebrarum 
and  orbicularis  oris  are  affected,  is  of  great  value  in 
distinguishing  the  facial  affection  of  thefacio-scapulo- 
humeral  form  of  myopathy  from  paralysis  due  to 
afi^ection  of  the  nuclei  of  the  third  and  twelfth 
nerves  ;  for  if  the  paralysis  of  the  orbicularis  palpe- 


brarum be  due  to  a  lesion  of  the  third  nucleus,  the 
ocular  nerves  are  concomitantly  aff'ected,  and  lesions 
of  the  hypoglossal  nucleus  occasion  paralysis  of  the 
tongue  in  conjunction  with  the  orbicularis  oris. 
The  presence  of  spasticity  associated  with  exag- 
gerated knee-jerks  and  ankle-clonus  indicates  that 
the  muscular  atrophy  is  of  myelopathic  origin. 
Extension  of  the  toes  when  the  plantar  surface  of 
the  foot  is  stimulated  is  of  similar  significance.  The 
absence  of  these  phenomena  does  not,  however, 
exclude  the  possibility  that  the  muscular  atrophy  is 
due  to  disease  of  the  spinal  cord.  When  fibrillary 
tremors  are  present  in  the  muscles  it  is  highly  pro- 
bable that  the  disease  is  myelopathic,  though  this 
feature  does  not  absolutely  negative  a  myopathic 
origin  of  the  muscular  atrophy.  The  age  of  the 
patient  is  a  further  aid  in  diagnosis,  for  the  myo- 
pathies occur  in  children  and  young  adults,  while 
the  muscular  atrophies  of  spinal  origin,  as  a  rule, 
belong  to  the  later  degenerative  periods  of  life. 
More  important  still  is  the  hereditary  tendency  of 
the  disease,  as  it  is  most  exceptional  to  have  trans- 
mission from  parent  to  offspring,  or  aff'ection  of 
more  than  one  member  of  a  family,  in  the  muscular 
atrophies  of  spinal  origin. 

The  peroneal  type  of  muscular  atrophy  resembles 
the  myopathies  in  that  several  members  of  a  family 
are  affected,  in  addition  to  which  it  may  be  heredi- 
tary, and  the  manifestations  begin  early  in  life. 
The  atrophy,  however,  commences  in  the  peronei 
and  other  muscles  of  the  legs  below  the  knees,  and 
the  small  muscles  of  the  hands  become  similarly 
affected.  Moreover,  there  may  be  pain,  cutaneous 
sensibility  is  commonly  blunted,  and  vaso-motor 
changes  occur  in  the  skin. 

In  subacute  poliomyelitis,  except  the  most  chronic 
form,  paralysis  precedes  wasting  of  the  muscles,  and 
there  is  commonly  some  tendency  to  recovery, 
although  in  other  cases  the  disease  is  progressive. 
There  is  a  random  distribution  of  the  atrophy  in- 
stead of  the  muscles  being  affected  in  special  com- 
binations, as  is  the  case  in  the  myopathies.  More- 
over, the  aff'ected  muscles  commonly  show  the  re- 
action of  degeneration  on  electrical  stimulation. 

Atrophy  of  the  muscles  of  the  shoulder  and  upper 
arm,  consequent  on  a  lesion  of  the  fifth  and  sixth 
cervical  nerve  roots,  is  distinguished  by  the  fact  that 
all  the  muscles  affected  are  supplied  by  these  roots  ; 
and,  moreover,  all  the  muscles  in  their  supply  are 
usually  affected,  instead  of  some  of  them  escaping, 
as  is  the  case  in  the  myopathies.  In  a  lesion  of  the 
fifth  root  there  is  paralysis  with  atrophy  of  the  supra- 
and  infra-spinati,  clavicular  portion  of  the  pectoralis 
major,  deltoid,  biceps,  brachialis  anticus,  and  supi- 
nator longus  ;  while  damage  to  the  sixth  root  results 
in  similar  affection  of  the  sternal  part  of  the  pecto- 
ralis major,  the  latissimus  dorsi  and  triceps.  The 
muscles  show  the  reaction  of  degeneration  on  elec- 
trical stimulation.  A  history  of  pain  and  the  pre- 
sence of  ansesthesia  may  further  help  to  distinguish 
cases  of  this  kind  from  muscular  atrophies  of  myo- 
pathic origin. 

The  exclusion  of  syringomyelia  is  based  on  the 
fact  that  sensibility  is  blunted  in  that  disease  ;  indeed 
there  may  be  a  dissociation  of  sensibility,  so  that 
although  painful  and  thermal  impressions  are  no 
longer  perceived,  tactile  impressions  are  nevertheless 
correctly  recognised.  Moreover,  the  patients  are 
subject  to  trophic  disturbances  of  the  skin,  spastic 
phenomena  appear  in  the  lower  extremities,  lateral 
curvature  of  the  spine  usually  occurs,  nystagmus  is 
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''omraon,  and  the  small  muscles  of  the  hands  are 
ihose  that  are  usually  atrophied. 

Prognosis  varies  in  the  different  forms  of  myo- 
pathy. The  subjects  of  pseudo-hypertrophic  para- 
lysis die  before  they  reach  the  age  of  twenty,  com- 
monly as  the  result  of  bronchitis  or  pneumonia  ; 
suffocation  results  as  the  expiratory  muscles  are  too 
feeble  to  expel  the  secretion  from  the  lungs.  Pro- 
;^nosis  is,  however,  favourable  in  the  irregular  forms 
of  pseudo-hypertrophic  paralysis  which  attack 
adults  ;  but,  strictly  speaking,  many  of  these  are 
cases  of  idiopathic  muscular  atrophy  in  which  some 
muscles  are  hypertrophied. 

The  outlook  in  the  other  two  forms  of  myopathy 
is  much  more  favourable  than  in  the  ordinary  form 
of  pseudo-hypertrophic  paralysis,  for  these  affections 
are  compatible  with  preservation  of  life  for  a  good 
many  years.  Indeed,  Erb  believes  that  the  malady 
is  sometimes  arrested  by  treatment.  Whether  as  a 
result  of  treatment  or  not,  it  is  certain  that  some 
cases  do  remain  stationary  for  many  years.  The  age 
at  which  the  malady  commences  has  a  distinct  influ- 
ence on  prognosis  in  the  facio-scapulo-humeral  form, 
for  the  cases  that  begin  after  puberty  are  more 
likely  to  become  arrested  than  are  those  that  begin 
in  childhood.  When  there  is  arrest  of  the  disease, 
muscles  that  are  atrophied  do  not  recover,  but  there 
is  no  further  progress  of  the  atrophy  in  those  that 
are  not  already  completely  destroyed,  nor  do 
muscles  hitherto  unaffected  show  any  tendency  to 
waste. 

Treatment. — It  is  important  to  maintain  the 
patient's  general  nutrition  at  as  high  a  standard  as 
possible,  in  the  hope  that  the  nutrition  of  the 
affected  muscles  may  also  be  favourably  influenced. 
With  this  object  in  view,  a  liberal  dietary  must  be 
provided,  and  it  ought  to  be  supplemented  by  cod- 
liver  oil,  malt,  and  tonics  such  as  arsenic  and  iron. 
The  drug  that  is  administered  with  most  hope  that 
benefit  may  accrue  from  its  use,  in  this  as  in  other 
forms  of  muscular  atrophy,  is  strychnine,  which  may 
be  taken  by  the  mouth,  but  which  is  supposed  to  be 
more  efficacious  when  given  by  subcutaneous  injec- 
tion. Of  local  measures,  in  the  treatment  of  these 
cases,  both  massage  and  galvanism  are  of  great 
importance.  By  their  aid  we  may  hope  to  influence 
favourably  the  nutrition  of  the  muscles,  and  thus 
retard,  or  arrest  the  progress  of  the  atrophy,  so  that 
these  measures  should  be  persevered  with,  no 
matter  how  discouraging  the  result  may  seem. 
Passive  movements  are  of  great  service  in  prevent- 
ing contracture,  and  when  shortening  of  muscles  has 
already  occurred  tenotomy  is  indicated,  where  there 
is  reason  to  suppose  that  this  measure  will  enable 
the  patient  to  use  the  limbs  again.  This  is  espe- 
cially important  in  regard  to  the  talipes  equinus  that 
is  so  common  in  pseudo-hypertrophic  paralysis,  as 
the  correction  of  this  deformity  may  enable  the 
patient  to  resume  walking  exercise,  for  it  has  been 
observed  that  these  patients  usually  become  rapidly 
worse  when  they  are  no  longer  able  to  walk. 
Although  patients  suffering  from  the  different  forms 
of  myopathy  must  be  encouraged  to  take  exercise, 
this  must  not  be  in  sufficient  amount  to  cause 
fatigue  ;  indeed,  any  depressing  influence,  whether 
physical  or  mental,  is  to  be  avoided.  When  the 
patients  become  bedridden  it  is  important  to  avoid 
contracture  and  fixation  of  parts  in  awkward  posi- 
tions, so  that  the  trunk  should  be  propped  up  to 
prevent  such  curvatures  of  the  spine  as  can  thus  be 
.'.voided  ;  and  the  limbs  ought  to  be  kept,  as  far  as 


possible,  in  suitable  positions.  As  so  many  of  these 
patients  succumb  to  pulmonary  affections,  such  as 
bronchitis  and  pneumonia,  great  care  must  be  taken 
to  keep  them  warmly  clad,  and  to  avoid  exposure 
such  as  may  occasion  a  chill. 

J.  S.  RisiEN  Russell. 
MYOPIA  {fivuiif/  ;  from  ixiu,  I  close  or  blink  ; 
and  the  eye). — That  ioxmo{  aiiieiropia,  or  error 
of  refraction,  in  which,  owing  to  a  high  refractive 
index  of  the  dioptric  media,  or  excessive  convexity 
of  the  refracting  surfaces,  or  abnormal  elongation  of 
the  antero-posterior  axis  of  the  eyeball,  parallel 
rays  of  light  converge  to  a  focus  in  front  of  the  re- 
tina, and  form  therefore  circles  of  diffusion  upon  it. 
It  is  the  opposite  of  hypermetropia  [sec  Hyper- 
metropia),  and  is  sometimes  called  brachynictropia 
(Bpaxvs,  short  ;  jxirpov,  a  measure  ;  and  the 
eye),  or  hyponietropia  [virofi^Tpos,  below  the  mea- 
sure).   See  Vision,  Disorders  of. 

MYOSIS  {/J.vu>,  I  shut). — A  preternatural  con- 
traction and  sluggishness  or  immobility  of  the 
pupil.  The  opposite  of  mydriasis.  See  Pupil, 
Disorders  of. 

iVlYOSITIS  (/J.vs,  a  muscle). — Inflammation  of  a 
muscle.    See  iMusCLES,  Diseases  rif. 

MYOTATIC  (/uCs,  a  muscle  ;  and  raTiKos,  ex- 
tended, tense). — Tense-muscle  irritability  or  action. 
'  Myotatic  irritability  '  and  '  myotatic  action  '  are 
terms  introduced  by  Gowers,  and  occasionally  em- 
ployed as  designations  for  the  phenomena  termed 
'  tendon-reflex,'  or  the  conditions  under  which  they 
occur.  The  term  '  myotatic  '  was  proposed  as  in- 
volving no  theory  of  the  nature  of  these  phenomena, 
but  merely  the  unquestionable  fact  that  they  can 
only  be  elicited  when  the  muscles  are  in  a  state  of 
moderate  extension,  usually  passive.  See  Spinal 
Cord,  Diseases  of. 

MYXCEDEMA  {fj.iia,  mucus  ;  and  oWri/xa,  a 
swelling). 

Definition. — Myxredema  is  a  disease  depend- 
ing on  loss  of  function  of  the  thyroid  gland, 
characterised  by  remarkable  changes  in  physio- 
gnomy, and  associated  with  many  signs  of  nervous 
disorder.  It  appears  to  be  identical  with  cachexia 
strumipriva  (Kocher)  and  sporadic  cretinism  (Curl- 
ing). 

/Etiology. — That  the  disease  depends  on  loss 
of  function  of  the  thyroid  gland  is  shown  by  the 
facts  that  the  thyroid  gland  is  constantly  found  to 
be  atrophied,  that  a  condition  similar  to  myxoedema 
can  be  artificially  produced  both  in  man  and  the 
lower  animals  by  extirpation  of  the  gland  by  opera- 
tion, and  that  the  symptoms  of  the  disease  can  be 
removed  by  the  administration  of  thyroid  substance 
from  one  of  the  lower  animals,  and  that  they  return 
when  treatment  is  suspended.  In  some  cases 
atrophy  of  the  gland  has  been  preceded  by  hyper- 
trophy, and  sometimes  myxcedema  has  succeeded 
e.xophthalmic  goitre. 

The  cause  of  the  atrophy  of  the  thyroid  gland  is 
at  present  unknown.  Among  common  antecedent 
conditions  have  been  observed  profuse  hojmorrhage, 
menorrhagia,  persistent  and  severe  vomiting,  chronic 
diarrhcea,  frequent  child-bearing,  prolonged  lacta- 
tion, continued  mental  worry,  shock  from  injury  or 
accident,  acute  rheumatism  and  erysipelas. 

As  in  the  case  of  exophthalmic  goitre,  females 
are  affected  more  than  males  (7  to  i).    The  disease 
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may  occur  at  any  age.  In  children  the  malady 
specially  affects  growth  of  body  and  development  of 
intellect,  and  in  consequence  differs  somewhat  from 
the  adult  form,  and  is  described  as  sporadic 
cretinism.  In  adults  the  disease  usually  comes  on 
after  the  age  of  thirty.  Out  of  156  cases  in  which 
the  age  at  which  the  disease  began  was  noted, 
5  commenced  before  20,  24  between  20  and  30, 
50  between  30  and  40,  47  between  40  and  50, 

24  between  50  and  60,  6  over  60.  Thus  nearly 
two-thirds  of  the  cases  originated  between  30  and 
50.  As  regards  the  ages  at  which  the  disease  is  met 
with,  it  may  be  observed  that  up  to  middle  life  the 
disease  increases  in  frequency,  after  which  it  gradu- 
ally diminishes  again.  Of  231  recorded  cases,  only 
5  were  under  25,  all  females,  34  were  between 

25  and  35,  60  between  35  and  45,  60  between  45 
and  55,  71  between  55  and  70,  and  2  over  70. 
Social  position  appears  to  be  without  influence. 
Of  109  affected  females,  91  were  married  and  73 
had  borne  children.  In  a  significant  number  of 
cases  the  disease  has  been  found  to  affect  several 
members  of  the  same  family,  and  there  may  be 
direct  transmission  from  father  or  mother. 

Anatomical  Characters. — The  body  is  in- 
creased in  bulk  and  there  is  an  excess  of  subcuta- 
neous fat,  and  of  fat  elsewhere  throughout  the  body. 
A  slight  degree  of  anasarca  is  not  uncommon,  and 
passive  effusions  into  the  serous  cavities  have  been 
frequently  noted.  The  thyroid  gland  is  reduced  in 
size,  and  has  been  variously  described  as  pale 
yellowish-white,  or  buff-coloured,  firm,  tough  and 
indurated,  fibrous  and  structureless.  Atheroma  of 
the  larger  arteries  and  interstitial  changes  in  the 
kidneys  are  not  infrequent.  Tuberculosis  has  been 
present  in  a  number  of  the  recorded  cases.  Occa- 
sionally the  pituitary  body  has  been  hypertrophied. 
The  change  in  the  structure  of  the  thyroid  gland 
appears  to  be  of  one  kind  in  the  very  large  majo- 
rity of  cases.  An  early  stage  of  small-celled  infil- 
tration of  the  walls  of  the  vesicles  is  accompanied 
or  followed  by  epithelial  proliferation  in  the  vesicles 
themselves.  Later  on,  the  gland  becomes  con- 
verted into  a  delicate  fibrous  tissue  through  which 
are  scattered  clumps  of  small  round  cells,  epithelial 
cells  and  colloid  masses,  clearly  the  remains  of  the 
vesicles,  until  finally  the  gland-substance  is  almost 
entirely  replaced  by  dense  fibrous  tissue,  in  which 
only  a  few  small  islets  of  round  cells  can  be  de- 
tected. In  some  parts  of  the  gland  the  changes 
may  be  more  advanced  than  in  others.  The  changes 
in  the  skin  and  tissues  which  bring  about  the 
striking  physiognomy  of  the  disease  are  secondary 
to  the  affection  of  the  thyroid.  A  remarkable 
overgrowth,  consisting  in  part  of  hyperplasia,  in 
part  of  retrograde  degeneration  of  connective  tissue, 
is  found  in  several  or  all  parts  of  the  body.  The 
fibrillar  constituent  of  ordinary  connective  tissue  is 
everywhere  increased,  and  its  elements  unnaturally 
defined,  so  that  the  bundles  are  largely  broken  up 
into  individual  fibres  ;  the  corpuscles  are  enlarged 
and  multiplied  ;  and  the  interstitial  cement  is  aug- 
mented. In  the  skin  there  occurs  a  nucleated 
fibrous  growth  in  the  tissue  outside  the  coiled  tubes 
of  the  sweat-glands,  the  lumina  of  which  are  oblite- 
rated by  the  swelling  and  proliferation  of  the  epi- 
thelium. A  similar  change  may  be  observed  in  the 
sebaceous  glands,  which  are  represented  by  irregular 
masses  of  nuclei.  The  hair-follicles  are  surrounded 
by  a  cellular  growth,  external  to  which  nucleated 
fibrous  tissue  sometimes  develops.    Vacuolation  of 


a  considerable  proportion  of  the  fat-cell  nuclei  has 
been  observed.  The  same  sort  of  interstitial  expan- 
sion is  found  in  the  mucous  membranes,  in  glands 
of  all  kinds,  in  muscles,  and  in  the  central  ganglia 
of  the  nervous  system,  subjecting  the  proper  struc- 
tural elements  of  each  tissue  to  destructive  pressure. 
It  is  most  developed  of  all,  perhaps,  in  the  outer 
coat  of  arteries.  In  the  brain,  in  some  cases  there 
appears  to  be  a  general  increase  of  neuroglia,  and  a 
very  considerable  growth  of  the  connective  tissue 
around  all  the  vessels.  It  must  be  observed  that 
these  appearances,  while  present  in  the  case  of  per- 
sons dying  in  the  full  development  of  the  disease, 
are  less  marked  or  absent  in  cases  where  the  charac- 
ters of  the  disease  have  been  altered  by  treatment 
or  by  changes  preceding  death. 

The  name  myxoedema  was  given  to  this  disease 
by  Ord,  because  in  his  first  investigations  he  found 
that  the  skin  yielded  a  greatly  increased  amount  of 
mucin.  Later  chemical  investigations  have  shown 
that  increase  of  mucin  is  by  no  means  a  constant, 
"and  seldom  a  marked,  feature.  In  acute  experi- 
mental myxoedema  in  animals,  however,  a  decided 
increase  of  mucin  has  been  observed. 

Symptoms.  —  In  myxcedema  the  physiognomy  is 
the  first  characteristic.  The  face  is  swollen  in  every 
feature,  so  as  to  suggest  the  existence  of  renal  dis- 
ease to  an  inexperienced  observer.  The  distribu- 
tion and  quality  of  the  swelling  are  however 
strikingly  different  from  what  is  observed  in  common 
dropsy.  The  swollen  skin  is  singularly  waxy-looking 
and  anjemic.  The  oedema  is  resilient,  does  not  pit 
on  pressure  or  shift  by  gravitation,  and  affects  de- 
pendent and  non-dependent  features  equally.  Thus 
the  upper  and  lower  eyelids,  and  the  upper  and 
lower  lips  are  uniformly  enlarged  ;  the  alae  nasi  are 
thickened  and  broadened  ;  the  ridges  of  expression 
are  blurred  and  coarsened,  or  the  lines  obliterated. 
There  is  a  characteristic  raising  and  arching  of  the 
eyebrows  to  compensate  for  the  swelling  of  the  lids. 
The  cheeks  are  overspread  with  a  well-defined  dull 
pink  flush  in  vivid  contrast  with  the  pallid  skin 
around. 

The  conditions  observed  in  the  face  prevail 
throughout  the  body.  There  is  a  general  increase 
in  bulk  and  weight,  and  the  abdomen  is  large  and 
pendulous.  The  skin  is  thickened,  dry,  scaly  or 
branny,  and  rough  to  the  touch,  perspiration  being 
infrequent  or  absent.  The  hairs  begin  to  fall  out 
at  an  early  stage,  and  are  ragged  and  broken.  The 
scalp  is  scurfy  and  often  bald,  the  eyebrows  thin.  The 
teeth  decay,  break,  or  fall  out.  The  hands  lose  all 
shapeliness  and  expression,  and  become  broad  and 
clumsy  looking,  or  '  spade-like.'  The  feet  are 
similarly  affected,  and  both  are  cold  and  often 
purple  or  livid.  Warty  growths  and  moles  are  not 
infrequently  present  on  the  body  and  limbs  as  well 
as  on  the  face.  There  is  often  a  decided  fulness 
above  the  clavicles.  Slight  oedema  about  the  feet 
and  ankles  is  common.  The  tongue  is  large  and 
thick. 

The  nervous  system  is  early  affected.  An  ever 
increasing  hebetude  involves  sensation,  voluntary 
movement,  and  intellect.  The  face  wears  a  fixed 
heavy  expression  ;  the  speech  is  slow  and  laboured, 
though  not  slurred  or  slovenly  ;  the  voice  is  mono- 
tonous, like  that  of  an  automaton,  and  of  a  peculiar 
so-called  '  leathery  '  tone.  Sensation  is  slow,  yet 
finally  sure.  The  movements  of  the  limbs  are  slow, 
clumsy,  and  languid  ;  the  maintenance  of  fixed 
attitudes  requires  much  effort,  and  the  head,  for 
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example,  is  apt  to  drop  forward  on  the  chest  ;  sudden 
falls  are  not  infrequent,  in  some  cases  leading  to 
rupture  of  tendons  or  fracture  of  the  patella.  The 
walk  is  waddling,  and  the  movements  have  been 
compared  to  those  of  the  hippopotamus.  Frontal 
or  occipital  headache,  rheumatic  pains,  numbness, 
tingling  or  pricking  in  the  extremities  are  common 
subjective  sensations.  In  the  operations  of  the  intel- 
lect, thought  and  volition  are  again  slow.  Patients 
complain  of  being  unable  to  perform  the  dail}'  actions 
of  life  with  their  natural  expedition.  Neverthe- 
less what  they  do  is  well  done,  and  they  are  acutely 
conscious  of  their  slowness.  In  conversation  ideas 
come  deliberately,  and  are  tardily  expressed.  To 
write  a  letter  occupies  an  hour,  where  it  would  be- 
fore have  taken  ten  minutes.  Yet  the  language  is 
correct,  and  the  caligraphy  unchanged.  There  is, 
in  fact,  an  unwieldy  state  of  mind  as  of  body.  Im- 
pairment of  memory,  especially  for  recent  events, 
occurs  early  in  the  disease.  The  temperament  is 
not  infrequently  placid  or  torpid,  but  irritability  or 
fretfulness  occurs  from  time  to  time  in  a  large  num- 
ber of  cases.  Excessive  drowsiness  during  the  day, 
with  or  without  sleeplessness  at  night,  is  not  un- 
common. Delusions  or  hallucinations  are  present 
in  many  cases.  Hearing  is  very  frequently  affected, 
deafness  occurring  on  one  or  both  sides,  and  there 
are  sometimes  noises  in  the  ears.  Perversions  of 
taste  and  smell  are  not  uncommon. 

The  temperature  of  the  body  is  almost  always 
subnormal,  ranging  between  98°  and  94°  F.,  or 
even  less.  Most  patients  complain  of  constant 
chilliness,  without  appearing  to  estimate  readily  any 
changes  of  external  temperature.  The  pulse -rate 
is  either  normal  or  slow.  The  urine  is  usually 
lowered  in  specific  gravity  and  deficient  in  urea  ; 
but  as  a  rule  contains  no  albumen,  sugar,  or  casts. 
In  the  later  stages  albuminuria  usually  occurs.  The 
catamenia  are  very  frequently  irregular.  Sometimes 
there  is  amenorrhcea,  sometimes  menorrhagia,  some- 
times sexual  feelings  are  in  abeyance.  In  many 
cases  there  is  a  decided  tendency  to  haemorrhages, 
which  may  take  place  from  the  gums,  throat,  nose, 
or  uterus.  The  extraction  of  a  tooth  has  been  fol- 
lowed l)y  prolonged  Ijleeding  from  the  socket  and 
gums.  In  the  later  stages  the  mind  often  becomes 
entirely  unhinged.  The  patient  becomes  morose, 
suspicious,  and  more  fretful  and  irritable  ;  delusions 
or  hallucinations  ensue  if  they  have  not  already 
occurred.  A  considerable  number  of  cases  drift 
into  asylums,  with  the  usual  symptoms  of  acute  or 
chronic  mania,  dementia  or  melancholia.  Death 
comes  sometimes  by  coma,  or  asphyxia,  or  with  the 
signs  of  urremic  poisoning,  or  by  inanition,  but  in 
the  majority  of  cases  is  caused  by  intercurrent 
disease. 

Diagnosis. — As  a  rule  there  is  little  or  no  diffi- 
culty in  recognising  the  disease  when  it  is  well 
established.  The  malady  was  originally  confounded 
with  chronic  Bright's  disease,  but  there  are  nume- 
rous points  of  distinction.  Sclerodermia  is  some- 
times mistaken  for  myxcedema,  but  the  hide-bound 
skin  and  mask-like  face  are  quite  unlike  the  condi- 
tion produced  by  the  latter  disease.  Acrom.egaly, 
with  the  enlargement  of  the  extremities,  has  also 
distinguishing  features.    See  Acromegaly. 

Prognosis. — The  progress  of  the  untreated  dis- 
ease is  slow  and  far  from  uniform.  There  may  be 
many  alterations  in  the  symptoms,  and  the  swelling 
of  the  skin  and  the  nervous  disorder  may  vary  con- 
siderably from  time  to  time,  so  that  occasionally 


the  disease  may  seem  to  disappear.  But  unless  the 
remedy  is  employed,  the  ultimate  prognosis  is  un- 
favourable. The  disease  has  been  known  to  last  in 
untreated  cases  as  long  as  twenty  years,  but  even 
then  life  has  been  cut  short  by  the  disease.  Since 
the  introduction  of  the  highly  successful  mode  of 
treatment  by  means  of  thyroid  gland  the  prognosis 
of  the  disease  has  become  very  different.  Even 
after  the  disease  has  been  in  existence  a  great 
many  years  the  treatment  is  in  most  cases  successful 
in  removing  the  symptoms.  The  most  unfavour- 
able cases  are  those  in  which  insanity  has  super- 
vened. 

Treatment. — Myxcedema  is  very  amenaljle  to 
treatment.  It  was  shown  by  Schift'  and  others  that 
the  cachexia  following  thyroidectomy  in  animals 
could  be  temporarily  prevented  or  diminished  by 
transplanting  a  thyroid  gland  from  another  animal. 
As,  however,  the  gland  did  not  take  root  the  bene- 
fit did  not  last  long.  Gley  and  Vassale  next  tried 
the  effects  of  injections  of  thyroid  juice  for  the  same 
purpose.  The  first  to  try  such  subcutaneous  injec- 
tions in  cases  of  myxcedema  was  George  Murray, 
of  Newcastle,  and  the  results  he  obtained  quickly 
showed  that  a  most  potent  remedy  had  been 
found  for  the  disease.  The  next  step  was  the  dis- 
covery made  independently  by  the  present  writer, 
by  E.  L.  Fox,  of  Plymouth,  and  by  Howitz,  of 
Copenhagen,  that  the  disease  could  be  equally  suc- 
cessfully treated  when  thyroid-gland  substance,  or 
an  extract  prepared  from  it,  was  given  by  the 
mouth.  The  last  mode  of  treatment  is  that  which 
is  followed  at  the  present  day,  and  it  has  been 
proved  to  be  thoroughly  successful  in  removing  the 
symptoms  of  the  disease. 

In  starting  thyroid-treatment  in  a  case  of  myx- 
cedema it  must  be  borne  in  mind  that  in  this  disease 
the  reaction  of  the  remedy  is  much  greater  than  in 
health.  Small  doses  should  invariably  be  given  at 
first,  such  as  three  to  five  minims  of  Liquor  Thyroidei 
(B.P. ),  or  three  to  five  grains  of  Thryoideum 
Siccum  (B.P.)  once  a  day.  Corresponding  doses 
may  be  given  of  any  of  the  various  preparations, 
such  as  thyroid  tablets  or  capsules,  and  thyro-colloid, 
which  are  prepared  by  various  manufacturers.  In 
many  cases  larger  doses  need  never  be  given,  but  in 
some  cases  it  may  be  necessary  gradually  to  increase 
the  dose.  It  is  seldom  necessary,  however,  to  give 
more  than  the  equivalent  of  ten  minims  of  the  Liquor 
twice  a  day.  When  the  symptoms  of  the  disease 
have  disappeared  the  dose  may  be  decreased.  A 
small  dose  once  or  twice  a  week  may  prove  suffi- 
cient to  keep  the  patient  in  health.  If  the  remedy 
is  suspended  for  any  length  of  time  the  symptoms 
of  the  disease  will  slowly  return.  It  must  be  ex- 
plained to  the  patient  that  it  will  be  necessary  to 
continue  the  remedy  during  the  whole  of  life. 
Certain  unpleasant  symptoms  are  apt  to  show  them- 
selves to  a  greater  or  less  extent  during  the  cure, 
but  these  are  most  likely  to  occur  when  the  remedy 
is  being  pushed,  and  as  a  rule  indicate  that  too 
large  a  dose  is  being  employed.  Gastro-intestinal 
disturbance  may  arise  with  such  symptoms  as  loss 
of  appetite,  fetid  breath,  burning  in  stomach, 
thirst,  nausea,  vomiting,  pains  in  the  bowels,  and 
diarrhoea.  Frontal  headache — sometimes  severe  and 
persistent,  pain  in  the  back,  rheumatic  pains  and 
aching  in  the  limbs,  burning,  tingling,  or  smarting 
in  the  fingers  and  toes,  itching  of  the  skin — some- 
times to  an  intolerable  degree,  erythema,  urticaria, 
general  oedema,  and  desquamation  of  the  hands 
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and  feet  are  not  uncommon.  The  temperature, 
previously  subnormal,  may  become  febrile,  and  the 
heart-beats  rapid  and  sometimes  irregular  ;  while 
the  patient  suffers  from  palpitation.  Great  care 
should  be  taken  to  keep  the  patient  at  rest  in_  the 
recumbent  position  if  there  are  any  signs  of  failing 
heart,  as  sometimes  death  has  occurred  from  car- 
diac failure  during  the  process  of  cure.  Attacks  of 
faintness  or  of  angina  have  been  observed.  Giddi- 
ness, sometimes  directly  after  taking  food,  epileptic 


attacks  or  temporary  loss  of  consciousness,  emacia- 
tion, prostration,  sleeplessness,  restlessness,  sweat- 
ing, trembling,  and  swelling  of  the  parotid  and 
submaxillary  glands  are  among  other  symptoms 
which  have  been  occasionally  experienced.  These 
untoward  symptoms  will  probably  prove  very  rare 
when  the  remedy  is  given  cautiously  in  small  quan- 
tities. The  dose  should  be  diminished  at  once 
should  undesirable  symptoms  be  produced. 

Hector  Mackenzie. 
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N,€VUS.— .SVv  Tumours. 

NAILS,  Diseases  of. — Synon.  :  Fr.  Maladies 
des  Oiigles  ;  Ger.  Krankheiten  der  Ndgel. 

The  ungual  diseases  may  be  conveniently  grouped 
into  :  A.  Hypertrophies  ;  B.  Atrophies  ;  C.  Dys- 
trophies ;  D.  Morbid  conditions  accompanying 
certain  cutaneous  affections  ;  and  E.  Parasitic 
diseases. 

A.  Hypertrophies.  —  i.  Simple  Hypeiirophy  of 
the  nail-substance  (onychauxis)  is  a  comparatively 
rare  condition.  When  it  occurs  the  nail  is  enlarged, 
and  is  both  thicker  and  harder  than  in  the  normal 
state,  and  this  excessive  nail-formation  is  due  to  an 
over-activity  or  an  increase  in  size  of  the  nail- 
matrix.  This  condition  is  found  in  the  clubbed 
fingers  of  thoracic  disease,  and  in  acromegaly  and 
gigantism.    See  Fingers,  Clubbing  of. 

2.  Hypertrophy  with  deformity  of  the  nail  is  more 
common  than  simple  hypertrophy  and  results  in  the 
troublesome  conditions  known  as  iiigivwing toe-nail, 
claiv-nail,  and  raiirs  horn-nail  (onychogryphosis), 
names  which  sufficiently  indicate  the  more  common 
shapes  which  the  deformed  nail  assumes.  In  these 
affections  the  nail-substance  becomes  peculiarly  hard, 
from  a  closer  cohesion  of  its  component  cells,  its 
healthy  transparency  is  lost,  and  it  becomes  opaque 
and  assumes  a  dirty  brownish  colour,  and  the  surface 
becomes  roughened  by  the  presence  of  longitudinal 
and  wavy  transverse  ridges. 

^-Etiology. — These  deformities  of  the  nail  are 
most  frequently  met  with  in  elderly  bedridden  people, 
but  they  may  occur  at  any  age.  Intermittent  ex- 
ternal pressure  from  badly  fitting  boots  is  a  common 
cause  of  these  conditions,  but  of  equal  importance 
is  the  neglect  of  proper  cleanliness  of  the  nails,  by 
permitting  irritant  substances  to  accumulate  between 
the  nail  and  the  nail-bed,  which  set  up  an  hyper- 
plasia of  the  nail-substance.  Certain  chronic  nerve- 
affections  such  as  myelitis,  peripheral  neuritis,  and 
tabes  dorsalis  may  be  associated  with  the  formation 
of  an  imperfect  nail-substance,  and  may  even  pro- 
duce an  excessive  growth  and  deformity  of  the 
nail. 

Pathology. — By  pressure  or  injury  a  widening 
of  the  nail-fold  is  produced  which  allows  the  forma- 
tion of  a  thicker  nail.  At  the  same  time  the  nail- 
bed  is  irritated  and  a  horny  mass  forms  on  it  below 
the  nail,  which  acts  as  a  barrier  to  the  forward 
growth  of  the  nail,  and  by  raising  it  up,  more  or 
less  determines  the  various  degrees  of  deformity. 
The  pressure  of  the  ingrowing  or  claw-nail  on  the 
neighbouring  soft  parts  produces  in  them  a  condi- 


tion of  lessened  resistance,  and  a  greater  liability  to 
secondary  inoculation  with  septic  organisms,  which 
play  a  most  important  role  in  the  evolution  of  the 
various  onychopathies. 

Symptoms. — Pain — usually  intermittent,  but  in 
some  cases  constant — is  the  most  important  sym- 
ptom of  ingrowing  toe-nails.  As  a  rule  it  is  so 
severe  that  walking  is  rendered  impossible.  The 
pain  results  not  only  from  pressure,  but  also  from 
exposure  of  the  sensitive  nail-bed,  which  occurs 
when  the  nail  is  much  raised  up.  If  secondary  in- 
oculation take  place  in  the  neighbouring  soft  parts, 
suppuration,  oedema,  gangrene,  and  even  sloughing 
of  the  nails  may  occur  {onychia  and  paronychia). 

Treatment. — In  the  milder  fortns  of  onycho- 
gryphosis, such  as  ingrowing  nails,  it  is  often  suffi- 
cient to  cut  the  nail  as  short  as  possible,  and  to  insert 
pledgets  of  gauze  impregnated  with  some  antiseptic 
lotion  between  the  edge  of  the  nail  and  the  inflamed 
skin.  If  the  lateral  pressure  by  the  nail  be  severe  it 
is  necessary  to  press  down  the  skin  of  the  lateral 
nail-folds  before  the  pledget  can  be  introduced. 
Strips  of  adhesive  diachylon-plaster  should  then  be 
wound  tightly  round  the  phalanx,  and  a  rubber-cot 
put  over  the  plaster.  Much  benefit  may  be  obtained 
by  touching  any  bleeding  points  or  granulations  with 
a  silver-nitrate  pencil.  In  twenty-four  hours  the 
plaster  dressing  should  be  removed,  the  feet  bathed 
in  boric-acid  lotion,  and  a  new  dressing  applied. 
By  this  treatment  the  patient  is  gradually  enabled  to 
wear  boots  again  and  to  walk  about,  and  the  possi- 
bilities of  complete  recovery  are  considerable. 
Another  method  of  treatment  which  is  sometimes 
useful  is  to  moisten  the  nail  with  warmed  liquor 
potassre  (40  per  cent.),  dabbed  on  with  the  frayed- 
out  end  of  a  piece  of  cane,  and  when  the  nail  is 
softened  by  this  means,  to  scrape  it  down  with  a 
piece  of  glass  till  it  is  as  thin  as  paper,  after  which 
its  ingrowing  edges  may  be  easily  lifted  up  and  cut 
short  with  scissors.  In  the  severer  forms,  namely, 
the  claw-  and  ram's  horn-nails,  the  above  treatment 
is  useless,  and  complete  extirpation  should  be  re- 
sorted to.  The  nail  can  be  removed  by  cutting- 
pliers  or  a  fine  saw,  after  which  the  skin  should  be 
stitched  over  the  nail-bed,  since  in  these  cases  the 
nail-matrix  is  as  a  rule  irretrievably  damaged,  and 
incapable  of  re-forming  a  healthy  nail. 

B.  Atrophies. — Complete  or  partial  atrophy  of 
the  nail  may  be  a  congenital  or  an  acquired  condi- 
tion. Congenital  absence  of  one  or  more  nails 
(anonychia)  is  found  in  association  with  other  mal- 
developments  of  the  body.  True  atrophies  of  the 
nail,  however,  are  invariably  acquired.    An  idio- 
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pathic  atrophy  of  the  nails,  associated  with  deflu- 
vium  capillorum  or  falling  out  of  the  hair,  has  re- 
sulted from  severe  mental  shock  (Heller). 

For  a  complete  loss  of  the  nail  to  take  place  a 
solution  of  the  continuity  between  the  nail-plate 
and  the  nail-matrix  is  essential,  and  pathological 
conditions  affecting  the  nail-bed  alone  do  not,  as  a 
rule,  produce  this  solution,  as  the  nail-bed  is  not  in 
organic  connection  with  the  nail-plate,  but  is  only 
mechanically  united  to  it  by  the  fitting  together  of 
the  longitudinal  ridges  on  the  under  surface  of  the 
nail-plate  and  the  corresponding  grooves  on  the 
nail-bed.  The  more  common  causes  of  atrophy  of 
the  nail  admit  of  grouping  under  the  following 
headings  : — 

/Etiology  and  Pathology.  —  i.  Trauma. 
Severe  injuries  such  as  bruises,  crushes  or  blows  on 
the  nail,  by  causing  a  sudden  rupture  of  the  blood- 
vessels underlying  the  nail-matrix,  and  an  effusion 
of  blood  in  the  posterior  nail-fold,  frequently  cause 
a  disintegration  of  the  nail-matrix  and  a  shedding  of 
the  nail.  In  these  circumstances  a  new  nail  usually 
grows.  If  the  injury  is  less  severe  only  a  temporary 
arrest  in  the  nail -growth  is  produced  and  the  nail 
becomes  thin  and  friable,  and  presents  small  ecchy- 
moses  in  its  substance. 

2.  Nervous  Diseases. — In  cerebral  paralysis,  tabes 
dorsalis,  syringomyelia,  leprosy,  division  of  nerves, 
and  other  allied  conditions,  from  the  vaso-motor 
disturbance  due  to  the  nerve-lesion,  a  bleeding  may 
occur  about  the  posterior  nail-fold,  and  atrophic 
nails  may  result.  In  cerebral  lesions  the  great 
toes  are  the  parts  most  usually  affected.  The  nails 
generally  grow  again  if  they  are  shed,  unless  the 
shedding  results  from  the  division  of  a  large  nerve 
such  as  the  median,  when  the  prognosis  is  un- 
favourable. 

3.  Blood-Stasis. — In  cyanotic  states  of  the  extre- 
mities due  to  cardiac  lesions,  venous  congestions 
from  emphysema,  vaso-motor  irregularities  as  in 
frostbite  and  Raynaud's  disease,  atrophic  changes 
in  the  nails,  especially  in  those  of  the  fingers,  are 
frequently  oljserved.  The  nails  are  generally  only 
partially  affected  and  become  grey,  opaque,  lustre- 
less, thin  and  friable. 

4.  Purulent  Affections. — A  purulent  condition  of 
the  soft  parts  about  the  nail  may  cause  atrophy  and 
shedding  (purulent  perionychia).  Such  an  occur- 
rence is  familiarly  seen  in  whitlow,  but  it  may  occur 
in  tuljerculosis,  syphilis,  and  leprosy.  As  a  rule  the 
nail  grows  again,  but  in  a  few  rare  instances  a  con- 
dition has  been  set  up  in  which  it  is  no  sooner 
re-formed  than  it  is  again  undermined  and  shed 
(onychia  maligna). 

5.  Febrile  Atrophy. — During  any  acute  fever  a 
temporary  cessation  of  growth  at  the  nail-matrix 
may  be  noted.  In  convalescence,  however,  the 
nails  grow  rapidly,  but  the  newly  formed  nail  is 
peculiarly  thin  from  the  narrowing  of  the  posterior 
nail-fold  by  the  pressure  of  the  turgescent  vessels, 
which  are  so  frequently  oliserved  in  the  extremities 
before  the  circulation  regains  its  proper  tone. 

6.  Scarring  Conditions. ^\s.no\-^,  pustular  syphi- 
lides,  and  gummata  affecting  the  nail -matrix  or  the 
nail-bed  may  cause  a  partial  destruction  of  the 
matrix,  and  a  loss  of  the  nail,  and  the  subsequent 
scarring  may  render  the  impaired  matrix  incapable 
of  producing  a  new  one. 

7.  Wasting  Conditions. — In  chronic  tuberculosis, 
Bright's  disease,  and  diabetes  mellitus,  a  malnutri- 
tion of  the  nail-matrix  may  take  place,  and  the  nails 


in  consequence  may  become  discoloured,  soft,  brittle, 
and  tend  to  crumble. 

8.  Cutaneous  Affections.  — The  nails  may  be  shed 
in  dermatitis  exfoliativa,  pemphigus,  and  alopecia 
areata,  and  they  are  frequently  partially  atrophied 
in  psoriasis,  lichen  planus,  pityriasis  rubra  pilaris, 
and  ichthyosis. 

9.  Intoxications. — Arsenical,  lead-  and  silver- 
poisoning  may  arrest  the  growth  of  the  nails. 
Workers  in  chemical  works,  who  have  to  put  their 
fingers  into  acids  and  alkalis,  and  bakers  or  grocers 
from  constantly  handling  sugar,  may  suffer  from  a 
brittle,  opaque  state  of  the  nails,  similar  to  that 
presented  by  several  of  the  chronic  cutaneous  afi'ec- 
tions.  In  the  general  intoxications  the  diseased 
condition  of  the  nails  is  caused  by  an  inhiljition  of 
the  nail-formation  at  the  matrix. 

C.  Dystrophies.  — When  the  function  of  the 
nail-matrix  is  interfered  with,  the  nails  frequently 
become  altered  in  their  texture  and  colour.  Thev 
lose  their  shiny  appearance,  become  dull,  brittle, 
and  fissured,  and  often  present  whitish  opaque 
specks,  whitish  stria;,  punctiform  depressions,  or 
grooves.  Together  with  these  degenerations  in  the 
nail  itself  the  horny  layer  of  the  nail-bed  is  apt  to 
become  thickened  in  front,  causing  the  nail  to  be 
raised  up  towards  its  free  margin,  and  sometimes 
giving  rise  to  a  spoon-shaped  deformity.  At  other 
times  the  nail-substance  formed  by  the  imperfectly 
acting  nail-matrix  is  peculiarly  soft,  since  the  actual 
cells  composing  it  are  swollen  and  only  partially 
cornified,  and  the  appearance  to  the  naked  eye  of 
a  bluish  translucent  wedge  usually  occupying  the 
lunule-region  of  the  nail  is  produced.  These  swollen 
cells  tend  to  dr}'  and  shrivel,  air  collects  between 
them,  and  the  wedge  gradually  becomes  white, 
opaque  and  depressed.  When  individual  papillre  of 
the  matrix  are  affected  whitish  specks  and  puncti- 
form depressions  are  formed  ;  but  when  the  growth 
at  the  matrix  is  interfered  with  in  its  whole  extent 
chalky  transverse  bands  and  grooves  make  their  ap- 
pearance. Similar  specks  and  depressions  may  also 
be  the  result  of  traumatism  from  attempts  to  push 
back  the  semilunar  fold  on  the  posterior  aspect  of 
the  nail  with  a  sharp  instrument.  Dystrophies, 
such  as  have  been  described,  are  often  associated 
with  chronic  cutaneous  affections,  but  they  occur 
also  in  the  course  of  both  acute  and  chronic  general 
illnesses,  and  lines  or  furrows  may  recur  with,  and 
serve  to  mark,  each  successive  attack  of  an  illness. 

Treatment. — Atrophies  and  dystrophies  of  the 
nails  must  be  treated  on  purely  general  principles. 
Local  applications,  unless  where  they  are  specially 
indicated  by  the  presence  of  some  purulent  affection 
of  the  soft  parts,  are  of  little  value.  General  treat- 
ment, suited  to  the  peculiarities  of  each  case,  is  of 
the  utmost  service.  Venous  stasis  about  the  ex- 
tremities should  be  relieved  by  improving  the 
general  circulation.  Many  of  the  apparently  hope- 
less nail-atrophies  steadily  improve  under  the  in- 
fluence of  tonics,  good  food  and  change  of  climate. 
In  all  diseased  conditions  of  the  nails  careful  atten- 
tion to  their  culture  and  absolute  cleanliness  cannot 
be  too  much  emphasised.  Atrophies  due  to  specific 
causes  must  be  treated  accordingly.  The  prognosis 
in  the  case  of  atrophies  resulting  from  tuberculosis 
or  leprosy  is  not  so  favourable  as  it  is  in  syphilis. 

D.  AfTections  of  the  nails  associated 
with  certain  cutaneous  diseases. — In  most 
of  the  chronic  dermatoses  the  nails  may  become 
affected  at  some  period  or  other  in  the  course  of  the 
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disease,  but  it  will  only  be  necessary  to  refer  here  to 
psoriasis,  eczema,  and  syphilis,  as  it  is  in  these 
diseases  that  an  implication  of  the  nails  is  most 
liable  to  take  place. 

1.  Psoriasis. — When  the  nails  are  affected  in 
psoriasis  the  nail-bed  is  as  a  rule  the  chief  seat  of 
the  disturbance,  and  the  nail  becomes  implicated 
secondarily.  Small  psoriasic  spots  or  papules  on 
the  nail-bed  cause  the  latter  to  become  inflamed 
and  swollen,  and  produce  on  its  surface  a  heaping- 
up  of  partially  cornified  epidermis,  which  raises  up 
the  nail  so  that  a  quill  can  sometimes  be  passed 
under  it  as  far  back  as  the  matrix.  The  nail-plate 
becomes  dry,  of  a  dirty-yellowish  colour,  and  dotted 
over  with  opaque  specks  or  punctiform  depressions 
corresponding  with  underlying  papules,  or  it  presents 
chalky  strife  or  irregular  furrows.  An  implication 
of  the  nails  is  said  to  occur  in  about  9  per  cent,  of 
cases  of  psoriasis.  This  type  of  diseased  nail  is  occa- 
sionally observed  in  the  absence  of  psoriasis  of  other 
parts  of  the  skin,  and  such  cases  have  been  diagnosed 
as  psoriasis  of  the  nails  ;  but  as  marked  variations 
from  the  above  type  are  the  rule  rather  than  the 
exception,  and  as  a  similar  condition  of  the  nails  is 
sometimes  present  in  association  with  other  chronic 
dermatoses,  the  diagnosis  of  psoriasis  from  the  ap- 
pearance of  the  nails  alone  is  liable  to  be  fallacious. 

2.  Eczema. — In  association  with  eczema  it  is  the 
nail  itself  which  is  the  part  most  severely  affected, 
for  while  there  is  also  a  heaping  up  of  horny  ma- 
terial between  the  nail  and  the  nail-bed,  as  in 
psoriasis,  the  most  pronounced  disturbance  consists 
of  a  roughened  and  indented  condition  of  the  nail 
and  a  peculiar  worm-eaten  appearance  of  its  surface. 
In  moist  eczemas  there  is  frequently  a  sero-purulent 
perionychia  about  the  nail-fold,  and  the  nail  becomes 
soft,  yellow,  and  opaque.  As  in  psoriasis,  the 
typical  appearances  of  the  nails  in  eczema  are  so 
frequently  modified  that  it  is  doubtful  if  the  descrip- 
tion or  diagnosis  of  a  specific  eczema  of  the  nails  is 
warranted. 

3.  Syphilis. — In  both  congenital  and  acquired 
syphilis  the  nails  may  be  affected.  In  congenital 
syphilis  bullre  occurring  about  the  nail-bed  and 
matrix  may  cause  a  partial  destruction  or  total  loss 
of  the  nail.  In  acquired  syphilis  the  nail-bed  may 
be  the  seat  of  a  primary  sore,  of  papules,  pustules, 
or  even  gummata,  in  which  conditions  the  nail 
itself  is  always  more  or  less  desti'oyed  ;  but  there  is 
no  typical  manifestation  in  the  nail  constantly 
associated  with  syphilis. 

Treatment. — General  treatment  is  of  great 
value  in  the  foregoing  diseased  states  of  the  nails, 
and  should  be  carried  out  on  ordinary  lines,  for 
since  errors  in  metabolism  and  want  of  exercise  and 
fresh  air  are  all  potent  factors  in  the  production  and 
prolongation  of  many  forms  of  chronic  dermatoses, 
so  are  they  equally  important  in  keepmg  up  these 
diseased  conditions  of  the  nails.  Arsenic  has  been 
strongly  advocated  in  nail-affections  associated  with 
psoriasis,  while  those  connected  with  syphilis  are 
amenable  to  antisyphilitic  remedies.  Locally  it  is 
always  an  advantage  to  soften  and  thin  the  nails 
before  any  application  is  made.  This  can  be 
efficiently  done  by  putting  the  affected  digits  into 
rubber-cots  containing  soft  soap  for  about  two 
hours,  and  then  rubbing  the  softened  nails  down 
with  pumice-stone.  In  eczematous  conditions  after 
;he  nails  have  been  thinned  they  may  be  dressed 
with  a  paste  containing  oxide  of  zinc  and  salicylic 
acid,  or  be  painted  instead  with  liquor  carbonis 


detergens,  or  some  other  tar-preparation.  Where 
psoriasis  is  present  elsewhere  the  following  oint- 
ment has  proved  of  benefit  to  the  affected  nails  : 
Chrysarobin  4  parts,  ichthyol  4  parts,  salicylic  acid 
2  parts,  and  vaseline  100  parts,  and  this  is  best 
applied  on  pieces  of  lint  covered  by  a  rubber-cot. 

E.  Parasitic  Diseases  of  tlie  Nails  (Ony- 
chomycosis).— The  nail  may  be  attacked  by  the 
fungi  of  ringworm  and  favus.  Occasionally  the 
nail-bed  near  the  free  margin  of  the  nail  may  be 
the  seat  of  pediculi  or  scabies,  and  subungual  sup- 
puration may  result  from  their  presence. 

1.  Ringivorm  of  the  Nails. — There  is  no  patho- 
gnomonic group  of  appearances  which  can  be  said  to 
represent  either  ringworm  or  favus  of  the  nails.  As 
a  rule  in  ringworm  the  nail  is  infected  first  at  its 
free  margin.  It  becomes  opaque,  and  of  a 
dirty  yellow  or  brownish  colour.  The  surface  is 
peculiarly  rough,  and  irregular  strife  make  their  ap- 
pearance on  it ;  the  nail  becomes  friable  and  is  apt 
to  split  and  even  to  fall  off.  The  nail-bed  is  a 
frequent  harbour  for  the  ringworm  fungus.  If  the 
fungus  be  confined  to  the  nail-bed  the  latter  becomes 
thick  and  spongy,  and  the  nail  is  raised  up,  but  if 
the  fungus  spread  back  to  the  matrix  an  inflammation 
is  set  up,  which  almost  invariably  ends  in  the  shed- 
ding of  the  nail.  When  the  matrix  is  not  affected 
the  fungus  may  persist  in  the  nail  and  the  nail-bed 
for  an  almost  unlimited  period.  Sometimes  in  old 
cases  instead  of  the  nail  being  raised  up  it  becomes 
unusually  thin,  indented,  and  adherent  to  the  nail- 
bed.  This  affection  of  the  nails  usually  occurs  with 
ringworm  elsewhere.  It  is  generally  met  with  in 
the  finger-nails,  and  is  more  common  in  adults  than 
in  children.  Ringworm  of  the  nail,  however,  is  a 
comparatively  rare  condition,  considering  the  large 
number  of  individuals  who  must  by  scratching  have 
the  fungus  deposited  beneath  the  free  margin  of  the 
nail.  The  type  of  fungus  which  attacks  the  nail 
is  usually  the  large-spored  variety,  but  the  small- 
spored  fungus  has  been  found  in  one  or  two  instances 
infecting  the  nails  of  children. 

2.  Favus. — The  favus-parasite  when  it  takes  root 
in  the  nail-bed  produces  a  superficial  catarrh  of  that 
region,  causing  a  spongy  accumulation  beset  with 
fungus  to  form  between  the  nail-bed  and  the  nail. 
The  nail  itself,  when  attacked  by  the  fungus,  be- 
comes yellowish,  thickened,  rough  and  opaque. 
.Scutula  of  favus  may  form  on  the  nail-bed,  and  the 
raised  nails  present  dead-looking  areas  corresponding 
to  the  scutula,  and  it  may  become  brittle  and  disin- 
tegrate. The  differential  diagnosis  of  these  condi- 
tions is  only  possible  by  a  microscopical  examina- 
tion, for  which  purpose  scrapings  or  cuttings  of  the 
nail  should  be  softened  in  warmed  40-per-cent.  liquor 
potassEe  for  fifteen  minutes,  when  the  keratin  of  the 
nail  will  be  found  to  have  dissolved,  and  the  fungus 
may  be  easily  demonstrated. 

Treatment. — When  the  nail-matrix  becomes  in- 
flamed and  suppurates  the  nail  is  shed,  and  if  the 
matrix  be  not  irretrievably  destroyed,  a  new  nail 
grows.  This  fact  gives  the  key  to  the  treatment  of 
the  parasitic  affections  of  the  nails.  The  most  rapid 
treatment  of  these  conditions  is  undoubtedly  ex- 
tirpation, and  in  many  cases  it  is  the  most  satisfac- 
tory method.  Fourteen  days  after  the  excision  the 
patient  can  use  his  fingers  again,  and  a  new  and 
healthy  nail  grows  in  about  six  months.  Where 
for  some  reason  a  surgical  operation  is  inadvisable 
a  similar  result  may  be  brought  about  in  the  follow- 
ing manner  :   equal  parts  of  pyrogallic  acid  and 
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olive  oil  smeared  on  lint  are  applied  twice  daily  as 
a  dressing  to  the  affected  ungual  phalanges  ;  in 
about  fourteen  days  the  nail-bed  and  matrix  have 
begun  to  inflame  and  even  to  suppurate,  and  the  nail 
may  have  beneath  it  a  lake  of  pus  and  be  slightly 
movable  ;  the  application  of  a  moist  dressing  in  a 
rubber-cot  will  usually  cause  a  separation  of  the 
nail  from  the  matrix  in  another  fortnight.  This 
method  of  Pellizari,  though  it  gives  good  results 
when  carefully  supervised,  when  carelessly  employed 
may  be  followed  by  serious  consequences,  for  if  the 
pyrogallic  acid  occasions  a  too  active  inflammation 
at  the  matrix,  the  destruction  so  produced  may  be  so 
great  as  to  render  the  formation  of  a  new  nail  im- 
possible. On  this  account  a  slower  and  less  power- 
ful method  may  be  resorted  to,  which  is  accom- 
panied by  no  such  risk.  Moisten  the  nail  with 
warmed  40-per-cent.  liquor  potassre,  rub  it  thin 
with  pumice-stone,  or  scrape  it  with  a  piece  of 
glass  after  it  has  been  softened  by  the  alkali,  then 
apply  a  moist  dressing  consisting  of  iodised  vaseline 
(iodine,  and  iodide  of  potassium,  of  each  I  part, 
water  and  vaseline,  of  each  100  parts),  spread  on 
lint,  and  cover  the  dressing  with  a  rubber-cot. 
This  dressing  is  renewed  twice  a  week,  softening 
and  scraping  being  repeated  if  necessary,  and  a  cure 
is  generally  obtained  in  several  months.  Instead  of 
using  the  iodised  vaseline  dressing  of  Sabouraud,  a 
more  rapid  result  may  be  obtained  by  employing  a 
5-per-cent.  chrysarobin  ointment,  or  an  ointment 
containing  biniodide  of  mercury,  such  as  the  fol- 
lowing :  Biniodide  of  mercury  2  parts,  castor  oil  12 
parts,  vaseline  loo  parts. 

J.  M.  II.  MacLeod. 

NAPLES,  in  South  Italy.— Changeable  cli- 
mate. Mean  temperature,  winter,  48°  F.  Cold 
winds  in  spring.  See  Climate,  Treatment  of 
Disease  by. 

NARCOSIS     \  ,       ,     .  ,         ,  ^      .  ,. 

NARCOTISM  f  ('"'P'^'"^'  I  benumb).--A  condi- 
tion of  profound  insensibility,  due  to  the  action  of 
certain  drugs  introduced  from  without,  or  of  certain 
products  formed  within  the  body.  Sec  Conscious- 
ness, Disorders  of ;  Narcotics  ;  and  Uremia. 

NARCOTICS  (vapK,':w,  I  benumb).  —  Synon.: 
Fr.  Narcotiqucs ;  Ger.  Narkotische  Miitcl. 

Definition. — Remedies  which  induce  loss  of 
consciousness,  motion  and  sensation,  or  a  condition 
of  profound  sleep.  In  large  doses  they  produce 
complete  insensibility  and  coma. 

The  phenomena  attending  narcosis  are  well  illus- 
trated in  the  progressive  effects  of  opium,  the 
longest  known  and  most  widely  used  member  of 
the  class.  The  cerebral  functions  are  influenced 
progressively  from  above  downwards.  A  transient 
mental  excitement  is  followed  by  drowsiness  and 
somnolence,  ending  in  deep  stupor.  The  centres 
for  motion  and  sensation  are  concurrently  depressed, 
and  finally,  if  the  dose  is  excessive,  the  important 
centres  of  organic  life  in  the  medulla— respiration 
and  circulation — are  paralysed,  and  death  ensues. 
A  large  number  of  narcotics  are  useless  as  remedies 
for  insomnia.  Their  effect  on  the  various  centres 
is  either  simultaneous,  or  the  depression  of  the 
medulla  may  be  in  excess  of  and  precede  any 
marked  influence  on  the  consciousness  or  sensorium 
(Hydrocyanic  Acid,  Aconite).  In  other  instances 
the  preliminary  stimulation  of  the  intellectual  func- 
tions, though  finally  ending  in  narcosis,  may  be 


disproportionate  and  delirium  ensues  (Belladonna, 
Cannabis  Indica).  Hence,  from  a  therapeutical 
point  of  view,  all  such  aberrant  members  of  the 
group  will  be  of  little  use  or  even  dangerous  for  the 
production  of  artificial  sleep  and  the  relief  of  pain  ; 
and  can  only  be  used  in  restricted  doses  for  special 
purposes  and  under  special  conditions. 

The  term  '  narcotic  '  is  now  often  used  in  a  limited 
sense  to  include  all  drugs  whicli  produce  a  tempo- 
rary suspension  of  the  intellect,  of  motion  and 
sensation  ;  and  hence  becomes  equivalent  to  hyp- 
notic or  soporific.  Many  new  substances  have  been 
introduced  of  recent  years  with  the  object  of  pro- 
ducing narcosis,  and  at  the  same  time  avoiding  as 
far  as  possible  any  excess  of  preliminary  stimulation, 
or  any  final  depression  of  the  cardiac  and  respiratory 
centres.  It  can  hardly  lie  said  that  we  possess  at 
present  a  narcotic  which  is  at  once  both  absolutely 
safe  and  invariably  efficient,  and  great  judgment 
must  be  exercised  in  their  administration.  Hence 
the  indiscriminate  use  of  these  drugs  by  patients 
themselves,  or  by  unqualified  persons,  is  to  be 
deprecated.  Tolerance  in  most  cases  is  rapidly 
established,  and  increasing  doses  are  required  to 
induce  sleep,  so  that  finally  even  large  doses  may 
be  ineffectual.  Many  serious  cases  of  accidental 
poisoning  have  arisen  from  their  abuse,  and  the 
various  drug-habits  are  unfortunately  only  too  well 
known.    See  Habits. 

The  entire  group  of  drugs  having  a  narcotic  or 
deadening  and  benumbing  effect  is  naturally  divisible 
into  three  main  classes:  (l)  general  anjesthetics, 
(2)  general  nervine  sedatives  (analgesics  and  ano- 
dynes), and  (3)  hypnotics  or  soporifics.  A  drug 
which  in  a  full  dose  would  be  classed  as  an  anes- 
thetic or  narcotic  will  in  a  smaller  one  play  the  rele 
of  a  mild  hypnotic  or  nervine  sedative. 

Hypnotics  or  Soporifics. — The  primary  in- 
dication in  the  treatment  of  sleeplessness  must 
necessarily  lie  in  the  removal  of  the  cause.  Hence 
many  measures  which,  strictl)'  speaking,  are  not 
narcotic,  or  even  medicinal  at  all,  may  indirectly 
procure  tranquillity  and  comfortable  .sleep,  e.g. 
warmth,  quiet,  and  the  removal  of  any  disturbing 
influences.  Sleep  is  often  promoted  by  dilating  the 
vessels  of  other  parts  of  the  body  than  the  Ijrain, 
as,  for  example,  by  a  warm  bath  or  a  full  meal. 
Again,  the  insomnia  of  fever  may  be  temporarily 
relieved  by  the  use  of  antipyretics,  such  as  quinine, 
phenacetin,  phcnazonum,  or  acetanilidum,  but  the 
relief  is  only  temporary,  and  such  drugs  must  not 
be  employed  in  a  routine  fashion.  The  sleepless- 
ness of  exhaustion  and  feebleness  may  yield  readily 
to  a  little  nourishment  or  to  a  well-timed  dose  of 
alcohol.  I'ain  is  probably  one  of  the  most  frequent 
causes  of  want  of  sleep,  and  if  it  is  removed  sleep 
usually  follows.  This  may  be  often  effected  by 
other  means  than  by  internal  medication,  as,  for 
example,  by  local  surgical  procedures,  by  the  appli- 
cation of  heat  and  cold,  and  by  the  use  of  local 
anodynes.  It  is  generally  best,  for  the  reasons 
already  stated,  to  exhaust  all  local,  non-medicinal, 
domestic  and  indirect  measures  for  the  relief  of 
sleeplessness  before  proceeding  to  the  use  of  hypnotic 
drugs. 

A  convenient  clinical  classification  of  medicines 
employed  for  the  artificial  production  of  sleep  is 
into  (i)  those  which  are  used  when  pain  is  the  chief 
cause  of  the  insomnia,  and  (2)  those  which  are  indi- 
cated when  restlessness,  mental  excitement,  overwork 
and  similar  conditions  are  the  predominant  factors. 
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In  the  first  group  Opium  and  Morphine  are  the 
most  efficient  narcotics.  The  principal  drawbacks 
to  opium  are  ( I )  the  disturbance  of  digestion  and  of 
the  secretions  and  excretions  attending  its  use,  and 
(2)  the  fact  that  increasing  doses  are  needed  to 
overcome  the  toleration  which  is  rapidly  developed. 
As  a  hypnotic  morphine  is  better  given  hypo- 
dermically  than  by  the  mouth,  as  its  narcotic  action 
is  more  quickly  induced,  its  dose  is  more  accurately 
regulated,  and  its  effect  on  secretion  is  less  marked. 
For  the  last-named  purpose  a  minute  dose  of 
atropine  is  sometimes  combined  with  the  morphine. 
It  will  be  noted  that  the  official  hypodermic  injec- 
tion of  morphine  was  made  considerably  weaker  in 
the  last  revision  of  the  '  British  Pharmacopceia  ' 
(189S),  and  is  now  a  five-per-cent.  solution  of  the 
tartrate  of  morphine. 

In  the  second  group  of  hypnotics,  suitable  for 
cases  where  pain  is  not  the  essential  cause  of  the 
insomnia,  many  useful  drugs  are  included  ;  and  of 
these,  chloral  hydrate,  the  bromides,  chloralamide, 
sulphonal  and  trional  are  perhaps  the  most  satis- 
factory. 

As  a  hypnotic,  Chloral  Hydrate  acts  more  quickly 
than  morphine,  even  when  given  subcutaneously. 
It  often  succeeds  when  morphine  has  failed,  and  is 
rarely  followed  by  any  unpleasant  effects  on  diges- 
tion. It  does  not,  however,  relieve  pain,  and  may 
cause  great  cardiac  and  respiratory  depression.  It 
is  useful  in  cases  of  mental  excitement  and  mania, 
but  it  must  be  always  borne  in  mind  that  a  chloral- 
habit,  like  a  morphine-habit,  is  easily  established. 
Biityl-Chloral  Hydrate  has  a  somewhat  similar 
action  to  chloral  hydrate,  but  is  less  rapid,  less 
powerful,  and  less  certam.  It  has,  however,  the 
special  advantage  of  relieving  trigeminal  neuralgia 
in  some  instances.  The  Bromides  are  peculiarly 
well  fitted  to  soothe  the  brain  when  rendered  irri- 
table by  overwork,  but  are  very  uncertain  in  their 
action  as  hypnotics.  Bromide  of  potassium  is  often 
usefully  combined  with  chloral  hydrate.  Chloral- 
amide  is  a  fairly  certain  and  safe  hypnotic.  It  is 
valuable  in  the  insomnia  of  cardiac  disease  and  in 
some  cases  of  nervous  excitement.  Its  effects,  how- 
ever, are  often  very  variable,  but  it  has  the  advan- 
tage of  not  leading  to  any  '  habit. '  Sulphonal  and 
its  congeners  trional  and  tetronal  do  not  as  a  rule 
derange  digestion,  nor  seriously  depress  the  circula- 
tion and  respiration,  and  may  therefore  be  safely 
ordered  in  diseases  of  the  heart  and  lungs,  where 
the  more  powerful  hypnotics  such  as  morphine  and 
chloral  hydrate  are  contra-indicated.  Their  action 
is,  however,  somewhat  slow  and  uncertain,  and  the 
use  of  sulphonal  may  be  followed  by  prolonged 
drowsiness,  giddiness  and  eruptions.  See  Sulpho- 
NALisM.  Frederick  Willcocks. 

NASAL  CALCULI.— Concretions. 

NASHA  FEVER.— A  term  applied  in  India  to 
an  inflammation  of  the  mucous  membrane  of  the 
septum  nasi,  accompanied  by  fever,  and  lasting 
about  a  week.  It  is  uncertain  whether  the  condi- 
tion should  be  regarded  as  a  definite  disease. 

NASO-PHARYNX.— 5««  Nose,  Diseases  of. 

NATAL,  in  South  Africa. — Warm,  but  healthy 
climate,  with  hot,  wet  summers,  and  dry,  clear 
winters.  High  winds  from  S.E.  and  N.W.  Soil, 
sandstone  and  granite.  See  Climate,  Treatment 
of  Disease  by. 


NAUHEIM,  in  Germany.  — Gaseous  thermal 
salt  waters.    See  Mineral  Waters. 

NAUSEA  (caCy,  a  ship).— An  inclination  to 
vomit.    See  Sea-sickness  ;  and  Vomiting. 

NAUSEANTS  (raCs,  a  ship).  —  Definition. 
Agents  which  produce  the  feeling  of  nausea. 

Enumeration. — The  principal  nauseants  are 
Warm  Water,  Tartar  Emetic,  Ipecacuanha, 
Tobacco,  Squill,  and  Apomorphine. 

Action. — These  substances  produce  irritation  of 
the  stomach,  loss  of  appetite,  general  malaise,  en- 
feebled circulation,  muscular  weakness,  and  fre- 
quently also  salivation  and  sweating. 

Uses.  —  Nauseants  have  been  employed  to 
diminish  appetite,  in  the  hope  of  causing  ab- 
sorption of  fatty  accumulations  or  of  pathological 
deposits.  They  are  also  used  in  producing  relaxa- 
tion of  involuntary  muscular  fibre,  and  thus  accele- 
rating the  passage  of  calculi  through  the  bile-duct  or 
the  ureters  ;  and  occasionally  they  have  been  em- 
ployed to  relax  rigidity  of  the  os  uteri  in  labour. 
They  are  sometimes  given  to  excite  sweating.  See 
Diaphoretics  ;  and  Emetics. 

Lauder  Brunton. 

NEAR-SIGHTEDNESS.— Myopia;  and 
Vision,  Disorders  of. 

NECROBIOSIS  {viKp6s,  a  dead  body;  and 
0/oj,  life).  —  Molecular  death  of  a  tissue  without  loss 
of  continuity,  especially  seen  in  the  various  forms  of 
atrophy  and  degeneration.  See  Atrophy  ;  and 
Degeneration. 

NECROPSY  [viKpii,  a  dead  body;  and  oif^u,  a 
view). — Synon.  :  Autopsy;  Fr.  Necropsie;  Ger. 
Leicheiischaii. 

Definition.  —  The  inspection  and  examination 
of  the  body  after  death. 

Method. — The  external  surface  of  the  body  should 
first  be  carefidly  examined,  note  being  taken  of 
the  presence  or  absence  of  wasting,  the  degree  of 
rigor  mortis,  changes  in  colour,  partial  or  general, 
oedema,  marks  of  injury,  and  other  points  which 
may  suggest  themselves.  In  medico-legal  cases  it 
is  of  importance  to  measure,  and  acci»rately  record 
on  the  spot,  the  precise  position  of  external  wounds 
or  marks  of  injury. 

When  the  external  examination  is  complete  the 
body  is  opened.  The  following  general  principles 
should  be  observed:  (i)  Examine  first  the  viscera 
in  situ,  and  ascertain  whether  there  is  any  departure 
from  their  natural  position  and  relations.  When 
this  has  been  done,  and  not  before,  the  individual 
organs  may  be  removed  from  their  connections  and 
subjected  to  closer  examination.  (2)  Examine  all 
the  viscera  and  accessible  organs,  i.e.  let  the 
necropsy  be  thorough  and  complete.  Do  not 
neglect  the  lymphatic  glands,  the  thyroid  and  supra- 
renal bodies,  or  bone-marrow.  Many  an  erroneous 
conclusion  has  been  drawn  as  to  the  cause  of  death 
by  a  partial  examination.  It  happens  not  rarely 
that  relatives  will  only  consent  to  a  partial  exami- 
nation of  the  body.  Where  this  is  the  case  it  is 
still  possible  to  examine  all  the  important  thoracic 
and  abdominal  viscera  through  a  comparatively 
small  external  incision,  without  in  any  way  hurting 
the  feelings  of  the  relatives,  since  the  restriction 
may  be  held  to  refer  to  external  disfigurement  only. 
(3)  In  all  cases  it  is  important  so  to  conduct  the 
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examination  as  to  give  rise  to  as  little  disfigure- 
ment as  possible  ;  attention  to  the  rules  given  below 
will  render  this  easy.  At  the  conclusion  of  the 
examination  the  organs  should  be  replaced,  all  in- 
cisions closed  by  a  neat  continuous  suture,  and  the 
surface  of  the  body  cleansed.  When  it  is  necessary 
to  conduct  the  necropsy  in  a  private  house,  care 
must  be  taken  to  avoid  needless  soiling  of  linen  or 
furniture.  (4)  It  often  happens  that  a  bacterio- 
logical examination  is  required.  If  the  individual 
conducting  the  examination  is  not  himself  com- 
petent to  undertake  this,  he  should  secure  the  pre- 
sence of  a  bacteriologist  at  the  time  the  body  is 
opened.  Blood,  for  instance,  should  always  be 
collected  from  the  unopened  heart  in  situ.  For 
ordinary  histological  purposes  portions  of  suspected 
organs  should  be  placed  as  soon  as  possible  in 
Miiller's  fluid  or  some  suitable  hardening  agent. 

The  order  in  which  the  different  regions  of  the 
body  are  examined  varies  with  the  practice  of 
the  individual  making  the  examination.  Some  pre- 
fer to  commence  with  the  central  nervous  system, 
others  leave  this  till  last.  In  all  cases  the  thorax 
should  be  examined  before  the  abdomen,  because 
the  pressure-relations  of  the  thorax  are  much  altered 
by  removal  of  the  abdominal  viscera.  In  this  article 
we  commence  with  the  central  nervous  system,  but  it 
must  be  understood  that  in  any  given  case  there  may 
exist  reasons  for  beginning  in  some  special  region. 
Where  the  spinal  cord  has  to  be  examined  it  is  usually 
desirable  to  complete  this  before  exposing  the  brain. 

Head. — To  open  the  head,  make  an  incision 
down  to  the  bone,  across  the  vertex  from  the  base 
of  one  mastoid  process  to  the  other,  and  reflect  the 
scalp  backwards  and  forwards  ;  then  divide  the  bone 
all  round  with  the  saw,  beginning  in  front  a  little 
above  the  level  of  the  superciliary  ridge.  The  pos- 
terior half  of  this  section  should  make  an  angle  with 
the  anterior  half  by  being  brought  over  the  occipital 
bone,  a  little  behind  the  apex  of  the  lambdoidal 
suture.  By  this  means  the  skull-cap  will,  when  re- 
placed, rest  firmly  in  its  position  without  slipping 
back,  and  so  causing  disfigurement  of  the  forehead. 
In  cases  of  fracture  of  the  skull  the  section  should 
be  completed  with  the  saw,  care  being  taken  not  to 
wound  the  dura  mater.  Under  other  circumstances 
the  inner  table  may  be  conveniently  divided  with  a 
chisel  and  mallet.  The  skull-cap  must  now  be  for- 
ciVjly  dragged  off ;  if  very  adherent  to  the  dura  mater, 
a  long  flexible  spatula  may  be  introduced  between 
them,  and  separation  thus  effected. 

In  young  subjects  before  the  sutures  and  fonta- 
nelles  are  united,  it  is  better  to  remove  the  dura 
mater  and  skull-cap  together,  by  dividing  the  former 
with  blunt-pointed  scissors  in  a  line  with  the  section 
through  the  bone,  and  then  cutting  through  the 
falx  at  its  anterior  and  posterior  attachments. 

The  longitudinal  sinus  may  now  be  opened  and 
examined.  The  dura  mater  should  next  be  divided 
on  each  side  with  blunt-pointed  scissors,  on  the 
level  of  the  section  through  the  bone,  and  the  two 
lateral  flaps  turned  up  ;  then  the  falx  should  be  cut 
near  its  anterior  attachment,  and  the  whole  mem- 
brane drawn  backwards  oft"  the  hemispheres.  The 
brain  must  now  be  removed  ;  a  long  narrow  scalpel 
being  used  to  cut  through  the  nerves  and  vessels, 
while  the  tentorium  is  most  safely  divided  with 
l)lunt-pointed  scissors.  The  spinal  cord  should  be 
cut  across  as  low  as  possible.  Any  fluid  present  at 
the  base  of  the  skull  should  be  drawn  off  with  a 
syringe  and  measured. 


Brain. — The  pia  mater  and  surface  of  the  brain 
should  now  be  examined  ;  for  this  purpose  it  is 
rarely  needful  to  strip  the  pia  mater  off  the  brain, 
though  this  can  be  done  when  required.  The  Ijrain 
should  l:)e  placed  on  its  base,  and,  if  very  soft,  sup- 
ported by  a  towel  wrapped  round  it.  A  horizontal 
incision  should  be  carried  through  each  cerebral 
hemisphere,  on  a  level  with  the  upper  surface  of 
the  corpus  callosum,  from  within  outwards,  not 
quite  reaching  the  surface,  so  as  to  leave  the  hemi- 
spheres still  attached  to  the  rest  of  the  brain.  These 
should  be  turned  aside,  and  numerous  vertical  in- 
cisions made  in  the  upturned  surface.  Each  lateral 
ventricle  should  then  be  opened  by  a  vertical  in- 
cision through  its  roof,  and  any  fluid  contents  with- 
drawn by  a  syringe.  The  fornix  should  now  be 
divided  in  front,  and  with  the  septum  and  corpus 
callosum  turned  backwards.  The  velum  interposi- 
tum  and  choroid  plexus  being  reflected  in  a  similar 
manner,  numerous  longitudinal  incisions  should  be 
made  in  the  corpora  striata  and  thalami  optici,  and 
in  the  corpora  quadrigemina.  An  incision  should 
now  be  made  through  the  superior  vermiform  pro- 
cess of  the  cerebellum,  so  as  to  lay  open  the  fourth 
ventricle.  The  cerebellum  may  be  examined  by 
making  parallel  incisions  on  each  side  through  its 
lobes,  not  quite  detaching  the  sections.  The  brain 
may  now  be  folded  together  again,  and  the  under 
surface  turned  up  and  examined.  Incisions  should 
be  made  into  the  under  surface  of  the  cerebral  lobes,, 
and  into  the  crura  and  pons  ;  and  the  medulla 
divided  transversely  at  different  levels.  Softened 
portions  should  be  tested  with  a  stream  of  water  ; 
and  parts  reserved  for  microscopical  examination  at 
once  placed  in  a  hardening  solution,  such  as  chromic 
acid  (I  per  cent.). 

In  some  cases,  however,  where  it  is  requisite  to 
determine  with  the  greatest  attainable  accuracy  the 
precise  limits  of  a  cerebral  lesion,  it  is  desirable  to 
harden  the  entire  brain  before  opening  it.  This  is 
best  done  by  placing  it,  suitably  supported  by  a  bed 
of  tow  or  cotton-wool  to  prevent  deformation,  in  a 
lo-per-cent.  solution  of  formalin.  In  a  few  weeks 
it  may  be  examined  by  the  sections  above  described, 
with  much  more  satisfactory  result  than  in  the  fresh 
condition. 

Base  of  Skull,  Orbit,  and  Internal  Ear. — The 
base  of  the  skull  and  its  sinuses  may  now  be  exa- 
mined. In  cases  of  fracture,  the  dura  mater  should 
be  carefully  stripped  off,  so  as  to  expose  the  surface 
of  the  bone.  The  contents  of  the  orbit  may  be  exa- 
mined by  removing  its  roof.  The  tympanum  can 
be  opened  by  cutting  through  with  a  chisel  the  plate 
of  bone  forming  its  roof.  This  is  situated  on  the 
anterior  surface  of  the  petrous  bone,  just  in  front  of 
the  eminence  of  the  superior  semicircular  canal. 
To  examine  the  internal  ear  the  petrous  bone  must 
be  removed.  This  is  best  done  by  two  converging 
incisions  made  with  a  saw,  and  then  separating  the 
apex  of  the  wedge  from  the  sphenoid  and  occipital 
bones  with  the  chisel. 

Spinal  Cord. — To  examine  the  spinal  cord  the 
body  must  be  turned  on  its  face,  with  the  head 
hanging  over  the  table,  and  a  block  placed  under 
the  chest.  An  incision  must  be  made  over  the 
vertebral  spines  from  the  top  of  the  sacrum  to  the 
occiput,  and  the  vertebral  arches  laid  bare.  These 
are  best  divided  with  the  rachitome,  a  double  semi- 
circular saw,  in  the  absence  of  which  a  short  common 
saw  may  be  used,  or  a  chisel  and  mallet  or  bone- 
forceps.    The  cord  should  be  removed  in  its  tulie  of 
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dura  mater,  the  latter  being  held  by  the  forceps, 
and  care  taken  not  to  bend  the  cord  abruptly.  The 
dura  mater  should  then  be  slit  open  with  blunt- 
pointed  scissors  along  its  anterior  and  posterior  sur- 
faces, and  the  cord  examined,  with  as  little  handling 
as  possible,  by  means  of  transverse  sections  made 
with  a  sharp  scalpel.  For  microscopical  examina- 
tion the  cord  may  be  placed  in  spirit  for  about 
twenty-four  hours  ;  and  then,  after  removal  of  its 
membranes,  cut  into  lengths,  and  transferred  to  a 
l-per-cent.  solution  of  chromic  acid.  A  still  better 
method  of  hardening  the  cord  for  microscopic  pur- 
poses is  to  hang  it  up  in  a  lo-per-cent.  solution  of 
formalin.  In  this  it  may  be  kept  till  it  is  cut,  or  it 
may  be  transferred  after  a  week  or  two  to  MuUer's 
fluid. 

A  method  of  opening  the  spinal  canal  from  the 
front,  preferable  in  many  respects  to  the  above,  is 
practised  at  Vienna  and  many  places  on  the  Conti- 
nent. The  instruments  used  are  a  strong  knife- 
shaped  chisel,  with  a  cutting  beak,  and  a  mallet. 
After  the  removal  of  the  thoracic  and  abdominal 
viscera,  the  beak  of  the  chisel  is  introduced  into  the 
lowest  intervertebral  foramen,  and  by  successive 
blows  of  the  mallet  the  pedicles  of  the  vertebra  are 
cut  through  on  each  side  and  the  canal  exposed  by 
removing  the  bodies.  In  this  way  great  disfigure- 
ment of  the  body  and  soiling  of  the  table  and  linen 
are  avoided,  and  the  spinal  ganglia  are  more  easily 
examined. 

Thorax  and  Abdome7i. — The  thorax  and  abdo- 
men should  now  be  examined.  It  is  better  to  lay 
the  abdominal  cavity  fully  open  before  removing 
the  sternum.  In  cutting  through  the  first  rib,  and 
disarticulating  the  clavicle,  care  should  be  taken  not 
to  wound  the  innominate  vein.  By  using  cutting 
pliers,  which  should  be  directed  so  as  to  cut  obliquely 
through  the  rib  into  the  articulation,  all  danger  is 
avoided. 

If  much  ascites  is  present,  the  belly  should  be 
tapped  before  laying  open  the  peritoneal  cavity. 
So,  if  either  pleura  be  full  of  fluid,  which  will  be 
shown  by  its  pouring  out  when  the  cartilages  of  the 
ribs  are  cut  through,  'sufficient  should  be  drawn  off 
with  a  syringe  to  prevent  any  overflow  when  the 
sternum  is  removed. 

The  lungs  should  now  be  drawn  out  of  the  chest, 
adhesions  separated,  and  their  posterior  surfaces 
examined.  The  contents  of  the  mediastinum  should 
next  be  inspected,  and  the  pericardium  opened.  If 
the  case  be  one  of  thoracic  aneurysm,  mediastinal 
tumour,  or  malformation  of  the  heart  or  great  vessels, 
the  heart  and  lungs  should  be  removed  together. 
Otherwise,  the  heart  may  be  first  removed  and 
examined. 

Heaj-t. — The  auricles  should  be  laid  freely  open 
with  a  pair  of  scissors,  by  an  incision  joining  the 
mouths  of  the  great  veins  and  carried  to  the  extre- 
mity of  the  auricular  appendage.  The  competency 
of  the  valves  may  then  be  tested.  All  clots  must 
first  be  removed,  the  heart  held  in  an  upright  posi- 
tion, and  water  poured  into  the  aorta  and  pulmo- 
nary artery  successively,  the  semilunar  valves  being 
held  back  with  the  handle  of  a  scalpel  to  allow  the 
ventricle  to  become  filled  ;  on  looking  into  the 
auricles  the  competency  of  the  auriculo-ventricular 
v.ilves  may  be  estimated.  To  test  the  semilunar 
valves  an  opening  must  be  made  into  each  ventri- 
cle ;  the  pulmonary  artery  and  aorta  cut  sufficiently 
short  to  enable  the  valves  to  be  clearly  seen  ;  and 
then  water  poured  into  these  two  vessels  successively, 


and  the  valves  looked  at  from  above.  The  right 
ventricle  may  now  be  opened.  The  left  forefinger 
should  be  introduced  through  the  pulmonary  artery, 
and  the  anterior  wall  of  the  ventricle  divided  with 
blunt-pointed  scissors  into  the  artery,  the  point  of 
the  scissors  being  guided  by  the  left  forefinger  to  the 
junction  of  the  valves.  The  pulmonary  artery  and 
aorta  should  then  be  separated  as  much  as  possible, 
and  the  left  ventricle  opened  in  a  similar  manner 
along  its  anterior  wall,  the  left  forefinger  as  before 
guiding  the  scissors  to  the  point  of  junction  of  the 
semilunar  valves.  The  incision  must  be  carried 
close  to  the  ventricular  septum,  and  the  septum  be- 
tween the  aorta  and  pulmonary  artery,  but  without 
cutting  the  latter.  The  most  accurate  way  of  mea- 
suring the  capacity  of  the  orifices  is  to  pass  through 
them  graduated  balls  fixed  on  rods,  in  default  of 
which  the  fingers  may  be  used.  Before  concluding 
the  examination  of  the  heart,  the  condition  of  the 
coronary  arteries,  and  of  their  origins  from  the 
aorta,  should  be  investigated.  They  often  share  in 
the  atheromatous  changes  which  have  occurred  in 
the  aorta,  and  in  some  cases  sudden  death  seems  to 
be  attributable  to  their  blockage. 

Lungs. — To  remove  the  lungs,  the  trachea  must 
be  cut  across  at  the  root  of  the  neck,  and  well  drawn 
forwards  by  inserting  the  middle  finger  into  the 
lower  end,  and  the  other  fingers  on  each  side  behind 
the  bifurcation,  care  being  taken  not  to  cut  the  oeso- 
phagus. 

To  exaraine  the  lungs,  if  the  lobes  are  firmly 
bound  together  by  adhesions,  it  is  best  to  carry  an 
incision  in  a  vertical  transverse  plane  from  the  outer 
border  inwards  towards  the  root.  Further  incisions 
may  be  made  parallel  to  the  first,  in  front  and  behind 
it.  Cuts  made  in  this  direction  lie  in  the  plane  of 
the  large  vessels  and  air-tubes. 

If  the  lobes  are  separate,  the  incisions  should  b? 
so  managed  as  to  give  the  largest  possible  sectional 
area.  The  lower  lobe,  as  before,  should  be  cut 
from  without  inwards,  but  it  is  usually  more  conve- 
nient to  commence  the  incision  for  the  upper  lobe 
by  inserting  the  knife  in  the  septum  between  it  and 
the  lower,  and  carrying  the  incision  midway  between 
its  root  and  its  external  surface.  The  vessels  and 
bronchi  should  be  slit  up  by  probe-pointed  scissors. 
The  condition  of  the  lymphatic  glands  at  the  root 
of  the  lung  should  always  be  observed  and  noted. 

Larynx  and  Pharynx. — To  remove  the  larynx 
and  pharynx,  the  incision  in  the  neck  must  be 
carried  up  to  the  chin  ;  the  floor  of  the  mouth  opened 
from  below  ;  the  left  forefinger  introduced,  and  used 
to  depress  the  tongue  ;  a  long  narrow  scalpel  intro- 
duced above  the  finger,  and  carried  along  each  side 
of  the  ramus  of  the  jaw  ;  the  tongue  then  drawn 
down  under  the  chin  ;  and  the  soft  palate  and  pharynx 
divided  transversely.  The  pharynx  and  larynx 
should  then  be  opened  along  their  posterior  walls. 

The  a:sopha,s;iis,  which  should  have  been  left  un- 
damaged in  the  removal  of  the  other  thoracic 
viscera,  must  also  be  opened  and  examined.  There 
are  many  who  make  a  routine  practice  of  removing 
en  masse  the  tongue,  fauces,  larynx,  pharynx,  and 
thoracic  viscera,  and  this  proceeding  has  much  to 
recommend  it,  as  it  allows  of  a  more  complete  ex- 
amination of  the  relations  of  the  different  parts. 
After  removal  of  the  sternum  and  study  of  the 
thoracic  viscera  in  situ,  the  tongue  and  fauces  are 
dissected  out,  and  the  parts  then  removed  from  the 
vertebral  column  from  above  downwards,  the  oeso- 
phagus and  aorta  being  divided  at  the  diaphragm. 
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The  pharynx  and  cesophagus  are  then  laid  open  from 
behind.  The  larynx,  trachea  and  bronchi  are  next 
similarly  treated,  as  is  the  descending  thoracic  aorta. 
The  heart  and  lungs  can  finally  be  studied  in  detail. 

Intestines. — In  examining  the  abdomen  it  is  most 
convenient  to  begin  with  the  intestines.  The  large 
intestine  should  be  divided  between  two  ligatures 
below  the  sigmoid  flexure,  and  drawn  out,  cutting 
the  mesentery  close  to  the  bowel.  This  process 
should  be  continued  till  the  duodenum  is  reached, 
when  it  may  be  again  tied  and  cut.  The  intestine 
should  be  opened  along  the  line  of  attachment  of 
the  mesentery.  Before  the  bowel  is  opened,  it  is 
convenient  to  wash  out  its  contents.  This  may  be 
<lone  by  tying  the  upper  end  to  a  tap  and  turning 
on  the  water  for  a  few  minutes.  The  mesentery 
and  its  lymphatic  glands  must  receive  due  attention, 
especially  as  to  the  presence  of  tubercular  lesions  in 
the  latter.  The  rectum  must  finally  be  examined 
as  far  as  the  anus. 

Spleen. — The  spleen  may  next  be  examined.  It 
should  be  drawn  forwards  out  of  the  abdomen,  and 
the  gastro-splenic  omentum  cut  through.  It  should 
then  be  placed  on  its  hilum  and  laid  open  by  a 
vertical  incision. 

Stomach. — The  stomach  should  next  be  removed. 
A  double  ligature  should  be  placed  round  the  duo- 
denum about  two  inches  below  the  pylorus,  and 
another  one  round  the  lower  end  of  the  oesophagus, 
and  these  tubes  cut  through,  so  as  to  remove  the 
stomach  without  the  escape  of  its  contents.  If  re- 
•quircd  for  chemical  analysis,  the  contents  should  be 
emptied  into  a  glass  vessel,  by  removing  the  oesopha- 
geal ligature. 

The  usual  practice  is  to  lay  open  the  stomach 
along  its  lesser  curvature,  from  the  cesophagus  to 
the  duodenum  ;  but  in  many  cases  it  is  better  to 
carry  the  incision  along  the  greater  curvature,  for,  as 
ulcers  and  cancers  are  more  frequently  situated 
near  the  lesser  curvature,  this  incision  is  more  likely 
to  avoid  cutting  through  them. 

Unless  required  fur  chemical  analysis,  the  mucous 
membrane  may  be  washed  by  a  gentle  stream  of 
water  and  then  examined. 

Pancreas. — After  the  removal  of  the  stomach  the 
pancreas  may  be  conveniently  examined.  Before 
separating  it  from  the  duodenum  the  condition  of 
its  duct  should  be  ascertained. 

Liver. — In  all  cases  of  jaundice  the  liver  and  duo- 
denum should  be  removed  together,  so  as  to  obtain 
the  bile-duct  intact.  In  removing  the  liver  care 
should  be  taken  not  to  injure  the  right  suprarenal 
capsule,  which  is  in  close  contact  and  often  ad- 
herent. In  testing  the  perviousness  of  the  bile- 
ducts  it  is  better  not  to  squeeze  the  gall-bladder,  as 
this  will  often  overcome  an  obstruction,  but  to  open 
the  duct  with  scissors,  and  observe  the  colour  of 
the  lining  membrane  below  an  obstruction.  This 
will  be  found  unstained  by  bile,  if  the  obstruction 
be  complete. 

To  examine  the  interior  of  the  liver  a  number  of 
vertical  incisions  should  be  made  through  the  organ 
extending  nearly  to  the  posterior  border.  The 
thickness  of  the  capsule,  appearance  of  the  surface, 
and  condition  of  the  vessels  and  ducts  on  section 
should  be  carefully  noted.  The  gall-bladder  should 
also  be  opened  up,  and  its  contents  and  inner  sur- 
face observed. 

Suprarenal  Capsules. — The  suprarenal  capsules 
should  be  removed  united  with  the  semilunar  ganglia 
and  solar  plexus. 


Genito-iirinary  Origans.  —  In  all  cases  of  urinary 
obstruction  the  kidneys,  ureters,  and  bladder 
should  be  removed  in  connection.  The  pelvic 
organs  may  be  removed  en  masse  by  carrying  a  large 
knife  all  round  the  pelvic  walls,  and  drawing  the 
viscera  upwards  and  backwards.  As  much  of  the 
urethra  as  may  be  required  can  be  pulled  back 
under  the  pubic  arch.  The  urethra  and  bladder 
should  be  opened  with  scissors  along  their  upper 
wall. 

The  uterus  may  be  examined  by  introducing  one 
blade  of  a  pair  of  probe-pointed  scissors  through  the 
OS  ;  making  an  incision  through  the  anterior  or 
posterior  wall  to  the  fundus  ;  and  carrying  this  on 
each  side  to  the  entrance  of  the  Fallopian  tubes, 
which  will  be  studied  along  with  the  ovaries. 

The  kidney  may  be  bisected  by  an  incision 
through  it  from  the  convex  border  to  the  biluni  ; 
the  capsule  should  then  be  stripped  off,  its  thick- 
ness and  degree  of  adhesion  being  noticed  ;  and  the 
state  of  the  surface  of  the  kidney,  lioth  external  and 
on  section,  carefully  observed. 

The  thyroid  gland  and  the  thymus  or  its  re- 
mains will  have  been  examined  with  the  thoracic 
viscera.  The  testes  may  readily  be  pulled  up  from 
the  scrotum  and  incised.  In  certain  blood-diseases 
it  is  of  importance  to  ascertain  the  condition  of  the 
hone-marrow.  The  sternum  and  the  ribs  offer 
special  facilities  for  this,  but  it  is  sometimes  de- 
sirable to  examine  one  of  the  long  bones.  A  slight 
prolongation  of  the  abdominal  incision  will  easily 
enable  a  section  of  the  upper  end  of  the  femur  to  be 
made  with  a  saw,  or,  if  preferred  a  tiliia  or  other 
long  bone  may  be  removed  and  sawn  down.  The 
knees  and  great-toe  joints  should  be  examined  for 
gouty  deposits. 

There  are  certain  rough  chemical  reactions  which 
are  frequently  required  in  the  post-mortem  room. 
The  chief  of  these  are  the  iodine-test  for  amyloid 
disease,  and  the  iron-reaction  in  pernicious  anremia. 
Both  tests  are  simple.  In  the  first  a  section  of  the 
suspected  organ  is  made  with  a  clean  knife  ;  a  weak 
solution  of  iodine  is  then  poured  over  the  surface, 
and,  after  a  minute  or  two,  washed  away  with  a 
current  of  water  ;  any  amyloid  material  present 
stains  a  dark  mahogany-brown  colour,  in  striking 
contrast  to  the  pale  yellow  of  the  other  tissues. 
The  iron-reaction  is  brought  out  on  a  similar  fresh 
section  of  the  liver  or  other  organ  by  pouring  over 
it  successively  a  solution  of  ferrocyanide  of  potas- 
sium, and  then  dilute  hydrochloric  acid.  Prussian 
blue  is  formed  if  any  notable  amount  of  iron  be 
present  in  the  tissue.  W.  Cayley. 

F.  W.  Andrewes. 

NECROSIS  (v^Kpos,  a  dead  body).— The  abso- 
lute death  of  a  circumscril)ed  portion  of  any  tissue  : 
clinically  the  phrase  is  usually  associated  with  death 
of  bone.    See  Bone,  Diseases  of. 

NEGRO-LETHARGY.— Synon.  :  The  Sleep- 
ing .Sickness  of  the  Congo  ;  Fr.  Maladie  du  Som- 
mcil ;  Nilavane  ;  Dadane. 

Definition. — An  endemic  disease  of  the  West 
Coast  of  Africa,  affecting  the  central  nervous  system  ; 
characterised  by  slowly  developed  and  increasing 
muscular  debility,  torpor  and  somnolence  ;  and 
terminating,  after  a  variable  period  of  months  or 
years,  in  death. 

GEOGRAPHIC.A.L  DISTRIBUTION. — This  disease 
is  endemic,  and  liable  to  epidemic  outbursts,  in 
Western  Africa  between  Senegambia  in  the  north, 
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and  S.  Paul  de  Loanda  in  the  south.  How  far 
it  extends  into  the  interior  of  the  country  is  not 
known.  It  occurs  as  high  up  the  Congo  as  Stanley 
Pool,  and  is  said  to  be  gradually  spreading  to  the 
upper  reaches  of  this  river  and  its  affluents.  A  case 
has  been  reported  as  high  up  the  Niger  as  Tinibuc- 
too.  It  is  said  to  be  unknown  on  the  lower  part  of 
the  Niger  (Crosse),  at  the  mouth  of  the  Congo,  at 
Sierra  Leone,  and  at  other  places  in  the  endemic 
area.  It  is  just  possible  that  it  occurs  among  the 
aboriginal  Buck  Indians  in  British  Guiana,  South 
America.  Formerly  it  was  common  as  an  imported 
disease  among  the  negroes  in  the  West  India  Is- 
lands ;  since  the  abolition  of  the  slave-trade  it  is 
unknown  there.  Cases  have  occurred  in  England, 
also  in  West  Coast  Negroes.  A  striking  pecu- 
liarity about  the  disease  is  that  it  may  remain  latent 
for  a  very  long  time,  and  not  declare  itself  until 
years  after  the  endemic  area  has  been  quitted. 
According  to  the  natives,  the  liability  continues  for 
seven  years. 

Etiology. — Sleeping  sickness  has  been  attri- 
buted, on  very  insufficient  grounds,  to  a  variety  of 
causes,  none  of  which,  however,  on  investigation, 
can  be  found  to  account  for  it.  There  are  some 
grounds,  however,  for  suspecting  that  it  is  in  some 
way  connected  with  the  Filaria  perstans.  Certain 
it  is  that  this  parasite  has  been  found  in  the  blood 
in  a  large  proportion  of  the  cases  in  which  it  has 
been  properly  searched  for.  Such  a  cause  would 
explain  the  peculiarities  of  the  endemicity  of  the 
disease,  and  also  the  singular  liability  to  its  develop- 
ment years  after  the  victim  has  left  the  endemic 
area.  The  recent  discovery  of  this  filaria  among 
the  Buck  Indians  of  British  Guiana,  and  the  possi- 
bility, as  reported  by  Ozzard,  that  sleeping  sickness 
occurs  among  them,  seem  to  indicate  a  causal  rela- 
tionship. 

Anatomical  Characters. — Manifestly  sleep- 
ing sickness  is  a  brain-disease,  and  in  two  cases  of 
which  the  organs  were  recently  examined  under  the 
most  favourable  conditions,  Mott  showed  that  the 
essential  lesion  is  an  extensive  meningo-encephalitis, 
sections  of  the  brain  showing  extensive  and  pos- 
sibly general  infiltration  of  the  sheaths  of  the  blood- 
vessels with  leucocytes.  No  gross  lesion  was  dis- 
covered in  either  case. 

Symptoms. — Negro-lethargy  attacks  both  sexes 
and  all  ages  ;  it  is  stated  to  have  a  predilection 
for  the  young,  vigorous,  and  intelligent  of  about 
eighteen  or  twenty.  It  commences  insidiously  with 
lassitude,  muscular  and  intellectual  debility,  often 
moroseness,  and  an  irresistible  tendency  to  fall 
asleep  at  unwonted  times  and  even  while  at  work. 
Dull  headache  is  sometimes  complained  of,  but  not 
always.  A  tottering  and  unsteady  gait,  as  if  from 
weakness,  is  a  frequent  and  early  symptom,  as  is 
also  a  peculiar  and  pathognomonic  fades  :  the  upper 
eyelids  droop  as  if  weighed  down  by  sleep,  the  eyes 
are  lustreless  and  the  face  puffy,  and  the  expression 
is  sad  or  taciturn.  The  memory  becomes  weak 
and  the  senses  dull.  Little  by  little,  sometimes 
interrupted  by  deceptive  periods  of  arrest  or  im- 
provement, the  state  of  torpor  becomes  intensified, 
so  that  after  a  time  sleep  is  nearly  continuous  ;  or, 
if  not  asleep,  the  patient  will  lie  with  closed  eyes 
in  an  apathetic  condition  from  which  he  can  be 
roused  with  difficulty.  He  may  generally  be  got 
to  reply  to  questions,  but  he  is  unable  to  sustain  a 
conversation,  and  speedily  relapses  into  his  habitual 
state  of  lethargy.      At  this  stage,  were  he  not 


roused  to  take  food  he  would  starve  to  death  ;  even; 
after  being  roused  up,  so  great  is  the  somnolence- 
that  he  may  fall  asleep  again  in  the  act  of  convey- 
ing food  to  his  mouth  or  during  mastication.  There 
may  be  some  evening  rise  of  temperature  ;  but  for 
the  most  part  the  skin  is  abnormally  cold,  the  patient 
evidently  feeling  chilly  and  liking  to  lie  asleep  in 
the  hot  sun.  Examination  fails  to  detect  any  dis- 
ease of  the  thoracic  or  abdominal  viscera  ;  the 
fundus  oculi  is  healthy  ;  and  the  superficial  and 
deep  reflexes  are  preserved.  Although  appetite  and 
digestion  generally  continue  unimpaired,  towards  the 
end  of  the  disease  the  body  wastes  ;  the  sphincters 
may  fail  to  act  ;  and  extensive  bed-sores  may  form. 
Limited  areas  of  skin  may  become  anaesthetic. 
Muscular  tremor  is  frequently  noted  ;  and  as  the 
disease  advances,  localised  muscular  spasms  or  more 
general  convulsions  may  supervene.  Death  may 
occur  during  one  of  these  convulsions,  or  it  may  be 
brought  about  by  simple  inanition  or  by  some  inter- 
current disease.  A  certain  proportion  of  the  cases 
exhibit  maniacal  symptoms  at  an  early  stage  ;  these 
may  subside,  or  recur,  or  persist  for  a  variable  period 
before  the  development  of  the  characteristic  som- 
nolence. Enlargement  of  the  cervical  glands,  and  of 
the  salivary  glands  with  a  degree  of  salivation,  and 
an  itching  papular  or  papulo-vesicular  eruption  on 
the  chest  and  limbs  are  said  to  be  almost  invariably 
observed. 

The  symptoms  described  are  not  all  present  in 
every  case,  and  the  individual  features  vary  much 
in  different  instances,  in  degree  and  combination 
and  rate  of  progress.  Progress  may  be  rapid  or 
slow,  so  that  the  duration  of  sleeping  sickness  is. 
variously  stated  at  from  four  or  five  months  to  as 
many  years.  Cases  are  on  record  in  which  recovery 
seeiued  to  take  place,  to  be  followed,  however, 
almost  invariably,  sooner  or  later,  by  relapse  and 
death.  It  is  doubtful,  indeed,  if  permanent  re- 
covery ever  really  does  take  place.  The  negro- 
smitten  with  sleeping  sickness  considers  himself  and 
is  looked  on  by  his  companions  as  doomed. 

In  the  districts  in  which  this  disease  occurs  the 
distribution  of  the  cases  appears  to  be  most  capri- 
cious. A  dozen  negroes  may  be  sleeping  to  death 
in  one  village,  while  the  neighbouring  villages  are, 
and  continue  to  be,  entirely  exempt  or  only  slightly 
affected.  Similarly,  it  seems  to  cling  to  particular- 
houses  and  families,  and  thereby  acquires  a  false 
appearance  of  heredity.  So  terrible  are  its  visita- 
tions that  whole  villages  are  decimated  by  it,  and 
entire  districts  abandoned  from  the  fear  of  it  by 
their  panic-stricken  inhabitants. 

Diagnosis. — Negro-lethargy  has  been  con- 
founded with  beriberi,  a  disease  also  endemic  on 
the  West  Coast  ;  but,  if  it  be  borne  in  mind  that 
the  former  is  a  disease  of  the  central,  whereas  the 
latter  is  a  disease  of  the  peripheral  nervous  system', 
mistake  is  not  likely  to  be  made.   See  Beriberi. 

Treatment. — No  treatment  has  been  found  to- 
be  of  any  real  and  lasting  service  in  negro-lethargy, 
though  purging  appears  to  do  good  temporarily, 
and  arsenic  in  very  large  doses  has  seemed  to  be 
followed  by  improvement,  and  even  arrest.  If  in 
the  future  it  should  turn  out  that  the  Filaria  Per- 
sians is  in  etiological  relationship  to  the  disease, 
much  may  be  expected  from  an  intelligent  prophy- 
laxis.   See  FiLARiAsis.       Patrick  Manson. 

NENNDORF,  in  Prussia  (Hesse).— Cold 
sulphurous  lime-waters. 
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NEOPLASMS  (vfos,  new;  and  TrXda-a-w,  I 
mould). — A  term  for  new-growths.  Tumours. 

NEPHRALGIA.— Definition.— The  name  ap- 
plied to  a  variety  of  renal  pain  unaccompanied  by  any 
ascertained  lesion  in  the  kidneys,  or  by  any  morbid 
changes  in  the  urine.  Nephralgia  is  said  to  be  de- 
pendent on  exhaustion,  on  exposure  to  cold,  and, 
according  to  Grainger  Stewart,  on  the  action  of 
malarial,  rheumatic,  or  gouty  poisons.  The  pain  is 
essentially  of  the  same  character  as  that  met  with  in 
one  variety  of  renal  colic.  It  is  felt  in  the  loin  and 
over  the  anterior  surface  of  the  abdomen,  but  it  does 
not  radiate  into  the  groin  nor  down  the  thigh.  It  is 
usually  constant  but  is  liable  to  exacerbation,  espe- 
cially on  exertion  ;  and  in  this  respect  also  it  resembles 
closely  the  pain  of  renal  colic,  and  may  be  indistin- 
guishable from  it  if  the  latter  is  unaccompanied  by  the 
presence  of  blood  orother  abnormal  constituentsin  the 
urine.  Most  cases  of  nephralgia  occur  in  neurotic  or 
neurasthenic  patients.  In  many  cases  where  the 
severity  of  nephralgia  has  led  to  the  diagnosis  of  renal 
calculus,  nephrotomy  and  even  nephrectomy  have 
been  performed,  and  although  no  calculus  was 
found,  yet  a  permanent  relief  of  pain  followed  the 
operation.  It  is  probable  that  some  cases  of  so- 
called  nephralgia  are  really  dependent  on  preter- 
natural mobility  of  the  kidney  causing  kinking  of 
the  renal  vein,  and  that  the  distension  of  the  organ 
so  produced  has  caused  the  pain.  In  other  cases  it 
is  possible  that  the  pain  may  be  dependent  on 
slight  anomalies  of  the  ureter  causing  slight  hydro- 
nephrosis. In  both  instances  the  fixation  of  the 
•organ,  produced  as  a  result  of  the  operative  inter- 
ference, may  prevent  the  recurrence  of  the  pain. 

Diagnosis. — Nephralgia  should  not  be  accepted 
as  a  diagnosis  until  all  possible  means  have  been 
adopted  to  exclude  the  presence  of  calculus,  hydro- 
nephrosis or  movable  kidney. 

Prognosis. — In  many  cases  the  discomfort  is 
relatively  trivial  ;  in  others  the  severity  of  the  pain 
is  such  as  to  produce  a  condition  of  neurasthenia, 
and  this  is  especially  liable  to  occur  if  the  patient 
has  sought  relief  by  taking  morphine  or  other  drugs 
for  the  relief  of  the  pain. 

Treai'ment. — In  mild  cases  counter-irritation 
and  the  support  of  the  organ  with  a  well-fitting  pad 
is  all  that  is  required.  If  the  pain  produced  is  very 
severe  an  exploratory  nephrotomy  may  not  only  be 
justifiable  but  even  advisable. 

John  Rose  Bradford. 

NEPHRITIS  {ve<pp6s,  the  kidney).— A  general 
term  for  inflammation  of  the  kidney.  See  Bright's 
Disease  ;  and  Kidneys,  Diseases  of. 

NEPHROLITHIASIS  (^e(|>p<Ss  ;  and  X'ldos,  a 
.-^tone). — The  fiirniatiim  of  stone  in  the  kidney.  See 
Concretions;  and  Renal  Calculus. 

NEPHROPTOSIS  {vecppos  ;  and  wriais,  falling). 
Prolapse  of  the  Kidney.  See  Kidney,  Malposi- 
tions of,  p.  835. 

NERIS,  In  France  (Alller). — F"eebly  mineral- 
ised, alkaline,  saline,  thermal  waters.  See  Mineral 
Waters. 

NERVES,    Diseases    and    Injuries    of. — 

Synon.  :  Fr.  jVa/adies  des  JVer/s  ;  Ger.  Ncrven- 
kriDikheiten. — Nerves,  in  their  origin,  course,  and 
distribution,  are  connected  with  the  several  organs 
and  tissues  of  the   body,  and  are  consequently 


aft'ected  in  various  ways  when  such  parts  are  dis- 
ordered or  diseased.  But,  besides  such  secondary 
derangements,  nerves  are  subject  to  many  morbid 
conditions  which  affect  them  priniavily.  In  the 
case  of  certain  classes  of  nerves,  connected  with 
special  functions,  the  effects  produced  by  disease 
are  at  once  so  distinct  and  so  important  that  they 
require  separate  consideration.  Such,  for  example, 
are  the  glosso-phaiyngeal,  hypoglossal,  olfactory, 
optic,  phrenic,  pneumogastric,  spinal-accessory, 
sixth  and  third  cranial  nerves,  the  morbid  conditions 
of  which  will  be  found  fully  discussed  under  their 
respective  headings.  Again,  certain  forms  of  con- 
gestion or  inflammation  (whether  occurring  in  the 
subjects  of  gout,  rheumatism,  malaria,  plumbism, 
syphilis,  or  in  other  states),  when  they  affect 
important  nerves,  cause  symptoms  of  a  character  so 
marked,  either  in  their  progress  or  distribution,  or 
by  their  severity,  as  to  deserve  a  special  designation, 
and  to  demand  separate  description  {sec  Inter- 
costal Neuralgia;  Neuritis;  Sciatica;  and 
Tic-Doui.oureux).  In  these  and  in  other  allied 
instances  the  prominent  symptoms  are  referable  to 
functional  disturbances  of  the  nerves.  In  another 
class  of  cases  similar  phenomena  originate  in  inter- 
ference with  the  general  nutrition,  in  disease  of  the 
nervous  centres,  or  by  reflex  action  ;  and  these  phe- 
nomena will  be  found  discussed  in  the  articles  upon 
Convulsions,  Epilepsy,  and  Neuralgia. 

In  this  place  there  remain  for  special  considera- 
tion the  following  subjects:  (l)  the  effects  of  in- 
juries of  nerves  ;  {2)  the  most  common  morbid 
growths  involving  nerves,  which  are  generally 
known  as  neuromata  ;  and  (3)  the  effect  of  cutting 
or  stretching  nerves  regarded  as  a  means  of  treat- 
ment. 

I.  Nerves,  Injuries  of. — Nerves  may  be 
divided  accidentally  either  by  tearing  or  cutting,  or 
surgically  during  an  operation,  or  for  the  relief  of 
pain  or  resection  of  tumours.  The  nerves  most 
frequently  divided  accidentally  are  those  of  the 
upper  extremity,  especially  the  ulnar,  and  the  median 
just  above  the  wrist-joint.  The  injury  is  very  often 
caused  by  broken  glass. 

Sometimes,  besides  being  wholly  or  partially 
divided,  nerves  may  be  bruised,  or  have  embedded 
in  their  substance  particles  of  friable  foreign  bodies, 
such  as  glass  or  slate.  Fractures  of  the  humerus 
at  the  upper  or  lower  third  are  not  uncommonly 
complicated  with  injury  of  the  musculo-spiral  nerve 
by  the  sharp  edge  of  one  of  the  fragments  ;  for  the 
nerve  passes  spirally  round  and  in  close  contact 
wdth  the  humerus,  first  on  the  inner,  then  on  the 
hinder,  and  near  the  elbow  at  the  outer  aspect  of 
the  bone. 

Symptoms. — The  symptoms  of  the  division  of  a 
nerve  are  loss  of  power  in  the  muscles,  and  of 
sensation  in  the  skin,  supplied  by  the  branches  of 
the  injured  nerve.  The  complete  or  the  partial 
division  may  be  diagnosed  by  the  more  or  less  com- 
plete interruption  of  these  functions.  It  should, 
however,  be  remembered  that  there  is  often  not 
complete  anesthesia,  and  that  the  state  of  the 
muscles  is  more  important  than  is  the  loss  of  sensa- 
tion. 

In  addition  to  the  paralysis  of  motion,  the 
muscles  atrophy  with  great  rapidity,  and  in  many 
cases  shrink  so  as  to  cause  various  deformities.  In 
other  cases  deformity  results  from  the  unlialanced  ac- 
tive contraction  of  the  neighbouring  healthy  muscles. 
Examined  electrically,  faradic  contractility  is  found 
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to  be  diminished  as  early  as  the  second  day,  and 
completely  lost  from  the  third  to  the  sixth.  The 
galvanic  contractility  remains  for  from  three  to 
twelve  weeks,  but  abnormally  strong  currents  are 
required  to  produce  contractions  in  proportion  as 
the  muscular  tissue  disappears.  The  so-called 
'  reaction  of  degeneration  '  is  evident  within  a  week 
or  two  of  the  section,  and  indicates  with  certainty 
that  the  muscle  is  for  the  time  separated  from  its 
nerve-centre.    See  Electricity  in  Medicine. 

The  skin  and  its  appendages  also  suffer.  At 
first,  on  account  of  the  section  of  the  vaso-motor 
nerves  the  parts  are  flushed  and  hot ;  but,  within 
a  fortnight  or  three  weeks,  there  is  established  a 
spasm  of  the  small  arterioles,  resulting  in  diminished 
blood-supply  and  coldness  of  the  paralysed  parts. 
In  many  cases  the  skm  becomes  red,  shiny,  and 
glossy  ;  and  ulcers  or  whitlows  may  form  painlessly, 
originating  in  some  cases  from  injury  to  an  anes- 
thetic part,  in  other  cases  being  apparently  spon- 
taneous. The  nails  become  fibrous  and  brittle, 
with  ridges  and  fissures  on  them,  and  in  some  cases 
are  shed.  The  hair  breaks  off"  short  or  else  falls 
out.  The  joints  are  at  first  swollen  and  painful, 
but  later  on  are  liable  to  become  stiff  and  ankylosed. 
The  fat  and  subcutaneous  tissues  atrophy. 

Changes  in  the  divided  nerve. — The  lower  end 
of  the  divided  nerve  undergoes  rapid  atrophy  and 
degeneration,  the  myelin  being  broken  up  and 
absorbed  and  the  axis-cylinders  quickly  destroyed. 
This  degeneration  affects  simultaneously  the  whole 
of  the  lower  end  and  its  branches,  but  is  in  all  cases 
succeeded  after  an  interval  of  some  months  by 
imperfect  attempts  at  repair,  and  the  formation  of 
new  axis-cylinders  from  the  nuclei  of  the  sheath  of 
Schwann.  The  proximal  end  as  a  whole  undergoes 
no  change,  except  a  slow  atrophy  which  ensues  after 
a  lapse  of  years.  Its  cut  extremity,  however,  soon 
increases  in  size,  and  on  it  a  bulbous  swelling  forms, 
which,  in  a  nerve  the  size  of  the  median,  is  about 
half  an  inch  in  length  by  a  third  of  an  inch  in  dia- 
meter. This  bulb  is  formed  of  fibrous  tissue  and 
young  nerve-fibres.  If  the  cut  ends  are  in  apposi- 
tion, union  occurs  by  a  growth  of  nerve-tissue  from 
the  nuclei  of  the  sheath  ;  but  the  process  is  generally 
a  slow  one,  and  is  usually  preceded  by  degeneration 
of  the  lower  end  as  already  described.  If  good 
apposition  is  not  maintained,  union  either  does  not 
occur  at  all  or  else  it  is  very  imperfect. 

Treatment. — In  the  treatment  of  nerves  acci- 
dentally divided  all  foreign  bodies  are,  in  the  first 
place,  to  be  carefully  removed  by  means  of  a  tho- 
roughly aseptic  sponge  or  forceps,  with  as  little 
injury  to  the  nerve-tissue  as  possible ;  and  the 
wound,  if  practicable,  is  to  be  treated  antiseptically. 
The  limb  should  afterwards  be  fixed  upon  splints 
in  a  position  which  will  bring  the  cut  ends  of  the 
divided  nerve  most  easily  and  closely  into  apposi- 
tion. Chromicised  catgut  or  kangaroo-tendon  sutures 
should  be  passed  completely  through  the  nerve  about 
a  quarter  of  an  inch  from  the  cut  surfaces,  and  tied 
tightly  enough  to  obtain  good  apposition,  but  not 
so  as  to  crush  the  nerve-fibres.  Two  sutures  are 
usually  sufficient.  If  possible,  none  of  the  nerve- 
fibres  should  be  cut  away,  although  a  slight  trim- 
ming oft'  of  jagged  ends  may  be  advisable.  Passive 
motion  of  the  paralysed  muscles  should  be  employed 
as  .soon  as  the  wound  is  united  ;  and  afterwards 
weak  galvanism  should  be  applied  to  the  limb,  to 
promote  nutrition  and  stimulate  nerve-currents.  It 
is  also  of  much  importance  to  keep  the  parts  sufii- 


ciently  warm.  In  most  of  the  cases  so  treated  a 
good  result  is  ultimately  obtained,  although  it  may 
be  delayed  as  much  as  one  or  even  two  years. 
Sensation  commonly  returns  before  motor  power, 
and  voluntary  power  before  electrical  excitability. 

In  cases  where  a  nerve  has  been  for  long  divided 
and  has  not  united  on  account  of  want  of  proper 
treatment  by  suture,  the  operation  of  secondary 
suture  should  be  performed.  The  limb  should  be 
rendered  bloodless  by  an  Esmarch's  bandage,  and 
the  separated  ends  exposed  by  a  careful  dissection. 
The  greater  part  of  the  bulb  should  then  be  cut 
cleanly  off,  and  the  lower  end  should  be  refreshed. 
Sutures  should  then  be  passed  as  described  above. 
When  the  ends  are  too  far  apart  to  be  brought  into 
apposition  a  portion  of  nerve  taken  from  an  animal 
or  from  a  recently  amputated  limb  may  be  used  to 
connect  the  separated  ends.  These  operations  are 
sometimes  tedious  and  difficult. 

2.  Nerves,  Tumours  of. — Synon.  :  Neuro- 
mata. 

The  tumours  which  aft'ect  nerve-structure,  although 
no  doubt  varying  in  essential  character,  as  they  do 
in  other  parts  of  the  body,  have  usually  been 
grouped  indiscriminately  under  the  head  of  Neuro- 
mata. They  may  be  divided  into  two  classes — 
{a)  true  ;  {i)  false. 

A  true  neuroma  is  one  which  is  composed  of 
nervous  tissue,  and  may  contain  medullated  or  non- 
meduUated  fibres,  and  in  addition  ganglion  cells  ;  all 
such  tumours  are  exceedingly  rare. 

A  false  neuroma  is  a  tumour  situated  on  a  nerve 
and  not  itself  containing  any  nerve-elements.  Such 
growths  are  usually  composed  of  fibrous  tissue  ;  but 
myxomatous,  gliomatous,  and  sarcomatous  tumours 
have  also  been  described.  All  neuromata  are  most 
common  on  the  nerve-trunks  of  the  extremities,  and 
are  generally  in  great  measure  separable  from  the 
nerve-tubules  among  which  they  lie.  This  is  espe- 
cially the  case  with  the  fibrous  growths.  The  so- 
called  traumatic  neuromata  have  just  been  described 
as  '  bulbs  '  on  the  proximal  end  of  injured  nerves. 

Numerous  cases  of  multiple  neuromata  are  on 
record.  In  most  instances  they  are  confined  to  one 
particular  set  of  nerves  and  their  branches.  In  one 
case  they  were  confined  to  the  posterior  tibial  and 
plantar  nerves,  and  in  another  to  the  internal  cuta- 
neous and  interosseous  nerves  of  the  arm.  See 
Tumours. 

Symptoms  and  Diagnosis. — The  chief  sym- 
ptom is  pain,  and  this  is  felt  not  only  at  the  seat  of 
growth,  but  also  in  the  parts  to  which  the  diseased 
nerve  is  distributed.  The  pain  is  often  of  an  aching 
character,  but  is  also  at  times  shooting  or  neuralgic. 
Hyperassthesia  or  ana-sthesia  of  definite  cutaneous 
areas  are  less  common  phenomena,  and  muscular 
weakness  or  paralysis  is  comparatively  seldom  com- 
plained of.  On  clinical  examination  a  neuroma 
will  be  found  as  a  smooth  oval  or  rounded  swelling, 
varying  in  size,  and  situated  in  the  course  of  a 
nerve-trunk.  The  tumour  is  more  movable  in  the 
transverse  diameter  of  the  limb  than  in  its  long 
axis.  Handling  and  pressure  cause  pain  both  locally 
and  in  the  course  of  the  affected  nerve. 

Treatment. — Neuromata  on  the  continuity  of  a 
nerve,  if  painful  or  situated  so  as  to  be  easily  ac- 
cessible, and  liable  to  injury,  may  be  dissected  out 
carefully.  Sometimes  it  will  be  found  that  the 
tumour  can  be  extirpated  without  taking  away  the 
entire  thickness  and  destroying  the  continuity  of 
the  nerve,  which,  when  a  large  one  (as  for  instance 
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the  great  sciatic),  it  is  important  to  preserve.  In  case 
this  cannot  be  done,  the  whole  section  of  the  nerve- 
trunk  may  be  taken  away,  and  the  smoothly  cut 
ends  brought  together  with  fine  chromicised  catgut 
sutures,  the  limb  being  placed  in  a  position  to  relax 
the  nerve  and  lessen  tension  to  the  utmost.  If  ap- 
proximation be  impossible,  union  may  be  obtained  by 
grafting  a  portion  of  nerve,  taken  from  an  animal 
or  from  a  recently  amputated  limb,  between  the 
separated  ends. 

In  cases  of  neuromata  in  stumps  excision  is  some- 
times available  and  effective.  Opening  the  cicatrix 
and  dissecting  out  the  tumour  or  tumo.urs  may  be  all 
that  is  required,  and  this  operation  should  in  all 
cases  be  combined  with  thorough  stretching  of  the 
affected  trunks.  But  in  other  instances  the  pain 
and  tenderness  are  so  diffused,  and  the  growths  so 
numerous,  that  re-amputation  a  few  inches  higher 
up  gives  more  complete  and  satisfactory  results. 
Special  care  should  be  taken  that  the  nerve-ends  are 
cut  short,  so  that  they  may  not  be  included  in  or 
compressed  by  the  scar. 

3.  Nerves,  Surgical  Division  and  Stretch- 
ing of. 

(a)  Ncj-ve-sei-tiou. — Synon.  :  Neurotomy. — Sur- 
gical division  of  nerves  has  been  employed  for  the 
cure  of  painful  affections,  such  as  neuralgia,  and  for 
obstinate  and  sustained  spasmodic  movements.  It 
has  been  usually  performed  subcutaneously,  and 
most  frequently  in  the  case  of  the  branches  of  the 
trifacial  nerve,  at  their  exit  from  the  bony  foramina, 
such  as  the  supra-orbital,  the  infra-orbital,  and  the 
mental  branches.  Efforts  have  been  directed  to 
prevent  the  union  of  the  cut  nerve,  by  taking  away 
a  considerable  portion,  so  as  absolutely  to  prevent 
contact  of  the  ends  ;  and  the  operation  then  must 
necessarily  lose  its  subcutaneous  character.  When 
the  nerve  spreads  out  to  its  distribution  in  all  direc- 
tions, it  is  difficult  to  secure  this  absolute  removal, 
and  a  good  deal  of  the  adjacent  soft  parts  must  be 
excised  to  insure  its  being  done  thoroughly.  The 
operation  has  to  a  great  extent  been  given  up  since 
the  introduction  of  nerve-stretching,  and  should 
never  be  performed  until  the  latter  method  has  been 
given  a  thorough  trial. 

(h)  NciTc-s/re/chiiig: — Nerve-stretching  is  effected 
by  cutting  down  upon  the  nerve-trunk,  detaching  it 
from  its  connections  for  the  space  of  a  few  inches, 
laying  hold  of  it  with  the  fingers,  or  passing  an 
aneurysm-needle  beneath  it,  forcibly  stretching  the 
whole  nerve  from  its  origin  to  such  an  extent  as  to 
affect  powerfully  its  functions,  and  then  closing  up 
the  wound.  In  some  instances  a  certain  amount  of 
loss  of  sensation  or  muscular  power  in  parts  to  which 
the  nerve  is  distributed  is  the  immediate  result  ; 
this,  however,  passes  away  after  a  certain  interval, 
and  nerve-function  becomes  more  or  less  completely 
restored. 

Applications. — The  most  useful  application  uf 
nerve-stretching  is  its  employment  for  the  relief  of 
neuralgia.  In  many  cases  of  facial  neuralgia  tempo- 
rary benefit  at  least  is  secured,  while  in  some  a 
permanent  cure  results.  It  is  specially  indicated  in 
the  epileptiform  variety  of  facial  neuralgia,  and  in 
intractable  sciatica.  The  sciatic  nerve  can  also  be 
efficiently  stretched  without  any  incision,  by  what  is 
known  as  the  'bloodless  method.'  For  this  pur- 
pose the  patient  is  placed  under  an  antesthetic, 
and,  the  leg  being  maintained  in  a  position  of  ex- 
tension, the  thigh  is  flexed  upon  the  pelvis,  and 
thus  all  the  structures  passing  from  the  pelvis  to  the 
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posterior  aspect  of  the  thigh  are  put  on  the  stretch. 
This  condition  of  tension  should  be  maintained  for 
about  ten  minutes,  and  the  limb  should  then  be 
thoroughly  massaged,  the  region  of  the  sciatic  nerve 
being  especially  kneaded  and  rubbed. 

In  cases  of  old  nerve-injury  or  of  implications  of 
nerve-trunks  in  scar-tissue,  the  operation  of  nerve- 
stretching  is  most  useful,  but  in  all  such  cases  the 
nerve  should  be  exposed  at  the  seat  of  injury  or  of 
thickening,  and  should  be  thoroughly  freed  with  the 
knife  before  stretching  is  commenced. 

In  cases  of  motor  spasm,  nerve-stretching  has 
also  been  employed,  but  with  less  success.  Thus, 
it  has  been  used  for  the  treatment  of  spasmodic 
wry-neck,  and  facial  tic  or  tii  conviihif.  In 
some  cases  also  of  tonic  spasm  and  contracture  the 
operation  has  appeared  to  be  of  benefit.  For 
chronic  neuritis,  and  especially  for  ascending  neuri- 
tis, with  thickening  of  the  nerve-trunk,  nerve- 
stretching  is  sometimes  of  much  use,  and  should 
always  be  given  a  trial. 

In  tabes  dorsalis,  nerve-stretching  was  at  one 
time  much  employed  on  the  Continent,  but  has  now 
fallen  into  disuse.  It  is,  however,  probable  that 
some  patients  derived  benefit  from  its  application  ; 
and  although  it  is  not  to  be  expected  that  the  motor 
inco-ordination  will  be  cured,  yet  in  cases  where  the 
lightning-pains  are  specially  severe  the  operation  is 
possibly  worthy  of  trial.  Nerve-stretching  has  also 
been  employed  with  benefit  for  anesthetic  leprosy, 
and  for  reflex  epilepsy. 

Anthony  A.  Bowlby. 

NERVI,  in  the  Eastern  Italian  Riviera. — 

Warm,  moist,  winter  climate.  See  Climate, 
Treatment  of  Disease  by. 

NERVOUS  A  term  used  variously  in  reference 

to  persons,  to  temperaments,  or  to  morbid  condi- 
tions. A  person  is  said  to  be  nervous,  or  of  a 
nervous  teuiperaiiient ,  who  seems  to  present  a 
special  susceptibility  to  pain,  or  who  exhibits  an 
undue  mobility,  as  it  is  termed,  of  the  nervous  sys- 
tem—  that  is  to  say,  when  the  person  starts  or 
shakes  on  the  occasion  of  abrupt  or  intense  sen- 
sorial impressions,  or  when  he  exhibits  a  proneness 
to  convulsions,  or  manifests  an  exalted  emotional 
susceptibility.  An  organisation  of  this  kind  cha- 
racterises children  rather  than  adults,  and,  among 
the  latter,  females  more  than  males. 

In  reference  to  disease,  the  term  '  nervous  '  implies 
'  relating  to  the  nervous  system  '  or  '  affecting  '  it. 

NERVOUS  SYSTEM,  Physical  Examina- 
tion of.  — It  is  all-important  that  the  physical 
examination  should  follow  a  definite  routine,  so  ar- 
ranged that  the  functions  of  every  part  of  the  nervous 
system  may  come  under  investigation.  The  signs 
of  general  diseases  of  the  nervous  system  (Multiple 
Sclerosis,  Tabes  Dorsalis,  &c.)  may  be  at  first 
almost  entirely  local,  and  some  unobtrusive  physical 
sign  in  a  distant  part  of  the  nervous  system  may  lead 
up  to  the  recognition  of  the  nature  of  the  disease. 
If  from  an  insufficient  examination  such  signs  be  not 
discovered,  an  entirely  erroneous  diagnosis  of  local 
disease  may  be  arrived  at.  Moreover,  in  no  other 
system  in  the  body  may  the  presence  of  a  single 
physical  sign  so  entirely  alter  the  conception  of  the 
nature  of  the  disease  present. 

General  Aspect  of  the  Patient. — Careful 
attention  must  be  paid  to  the  general  appearance  of 
the  patient  at  a  distance  of  some  yards,  as  in  many 
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diseases  tne  appearance  is  striking  and  may  reveal 
important  signs  which  are  not  so  obvious  on  closer 
examination.  The  facial  expression  and  the  atti- 
tude of  paralysis  agitans,  the  facial  expression  of 
tetanus,  bulbar  paralysis  and  myasthenia  gravis  ; 
the  '  stiff  back  '  of  vertebral  disease  and  the  attitude 
of  old-standing  hemiplegia  are  among  the  very  cha- 
racteristic aspects  of  nervous  disease.  Among  other 
signs,  which  are  more  obvious  at  a  distance,  may  be 
especially  mentioned  partial  bilateral  ptosis,  partial 
bilateral  facial  paralysis,  and  the  position  of  the 
head  in  disease  of  one  lateral  lobe  of  the  cerebellum 
(the  head  is  inclined  towards  and  the  face  is  rotated 
away  from  the  side  of  the  lesion). 

Psychic  State. — It  must  be  noticed  in  con- 
versation whether  the  patient  be  a  good  witness  or 
whether  any  peculiarity  of  mental  state  be  present, 
however  slight.  Loss  of  reserve,  facileness,  mental 
instability,  exaltation  and  placidity,  and  the  occur- 
rence of  delusions  and  hallucinations  must  be  looked 
for,  and  any  alterations  of  habit  noticed. 

Convulsions. — Where  these  occur  it  is  of  great 
importance  that  the  patient  be  observed  at  the 
moment  of  commencement  of  the  attack,  when  the 
facial  aspect  and  colour  should  be  particularly 
noticed  {see  Epilepsy).  The  commencement  of 
the  convulsion  should  be  noticed,  whether  it  is  local 
or  general,  unilateral  or  bilateral  ;  its  mode  of 
spreading  when  local,  and  the  extent  of  the  body 
involved  ;  the  nature  of  the  movements,  whether 
tonic  or  clonic,  irregular  or  purposive  ;  the  state  of 
consciousness  during  and  after  the  attack,  whether 
paralysis  succeeds  the  convulsions,  whether  there  is 
biting  of  the  tongue  or  incontinence  of  the  sphincters 
during  the  attack.  Enquiry  should  be  made  into 
the  exact  nature  of  any  warning  that  precedes  the 
attack.  It  should  be  remembered  that  just  as  re- 
curring convulsions,  commencing  in  one  part  of  the 
body,  may  be  a  sign  of  a  local  lesion  of  the  cerebrum 
(motor  centres),  so  may  recurring  sudden  sensations, 
both  in  coimection  with  the  special  senses  and 
general  sensation,  be  signs  of  disease  in  the  sensory 
region  of  the  cerebral  hemispheres.  See  Convul- 
sions IN  Children. 

Speech  and  Articulation. — Where  disorders 
of  articulation  are  met  with,  a  careful  analysis  of 
the  pronunciation  of  consonants  will  in  slighter 
cases  reveal  which  part  of  the  articulatory  mechanism 
— tongue,  lips  or  palate — is  at  fault.  The  most 
useful  test-sounds  for  palatal  defects  are  final  '  b  ' 
and  '  g  '  which  are  pronounced  '  m  '  and  '  ng '  ;  the 
words  '  rub  '  and  '  egg  '  becoming  '  rum  '  and  '  eng '  ; 
for  lingual  defects  the  explosives  '  d  '  and  '  t,'  which 
then  lose  their  explosive  character,  and  for  labial 
defects  initial  '  wh  '  or  '  w  '  as  in  '  which  went.' 

Examination  of  the  more  complicated  kinds  of 
articulatory  defect  is  rendered  easy  if  it  be  remem- 
bered that  they  consist  always  of  one  or  more  of 
the  following  primary  faults  :  (l)  slurring,  (2) 
elision  of  syllables,  (3)  stumbling  over  syllables, 
(4)  reduplication  of  syllables,  (5)  undue  separation 
of  syllables  (scanning). 

The  repetition  of  such  test  phrases  as  '  Mutual 
Eligibility,'  '  West  Register  Street,'  and  '  The  Royal 
Irish  Horse  Artillery '  will  reveal  the  nature  of  the 
defect  present  in  any  given  case. 

For  the  investigation  of  aphasia  and  allied  speech- 
defects,  the  following  scheme  of  procedure  is  most 
useful.    See  also  Aphasia. 

General. — (i)  Is  the  person  right  or  left-handed, 
and,  if  the  latter,  does  he  write  with  the  right 


hand  ?  (2)  What  is  the  state  of  education  as  regards 
reading  and  writing  ?  (3)  Does  he  understand  the 
nature  and  uses  of  objects,  and  can  he  understand  or 
express  his  wants  by  pantomime  and  gesture  ? 

The  activity  of  the  auditory  word-centre  and  the 
glosso-kinccsthetic  centre  and  their  connections. — 
(4)  Is  he  deaf?  If  so,  to  what  extent,  and  on  one  or 
both  sides?  (5)  Can  he  recognise  ordinary  sounds 
and  noises  ?  (6)  Can  he  comprehend  speech  ?  If 
so,  does  he  at  once  attempt  to  answer  a  question  ? 

(7)  Is  spontaneous  speech  good?  If  not,  to  what 
extent  is  it  impaired  ?  Does  he  make  use  of  re- 
curring  utterances,    wrong   words  or  gibberish  ? 

(8)  Can  he  repeat  words  uttered  before  him  ? 

The  activity  of  tlie  visual  word-centre  and  the 
cheiro-kinasthetic  centre  and  their  connections. — 

(9)  Is  the  sight  good  or  bad  ?  Is  there  hemianopsia 
or  optic  neuritis  ?  (10)  Does  he  recognise  printed 
or  written  words  ?  If  not,  does  he  recognise  single 
letters  or  numerals?  (11)  Can  he  write  spon- 
taneously ?  What  mistakes  occur  in  writing  ?  Is 
there  paragraphia  ?  Can  he  read  his  own  writing 
sometime  after  it  is  written?  (12)  Can  he  copy 
written  words,  or  from  print  into  writing  ?  Can  he 
write  numerals  or  perform  simple  mathematical 
calculations  ? 

The  associated  activity  of  the  speech-centres.— 
(13)  Can  he  read  aloud  ?  (14)  Can  he  name  at  sight 
words,  letters,  numerals,  and  common  objects  ? 
(15)  Can  he  write  from  dictation  ? 

Special  Senses. — i.  Smell. — Only  those  sub- 
stances which  are  readily  oxidisable,  such  as  the 
volatile  oils,  affect  the  terminations  of  the  olfactory 
nerve.  These  are  perceived  as  odours  if  they  reach 
the  terminations  of  the  olfactory  nerve  through  the 
anterior  nares  ;  as  flavours  if  their  path  is  by  the 
posterior  nares.  Pungent  substances,  such  as 
ammonia  and  acetic  acid,  stimulate  the  fibres  of  the 
fifth  nerve,  which  supply  the  nasal  chambers  with 
common  sensation,  and  such  substances  may  be  per- 
ceived when  smell  is  entirely  lost.  For  the  testing 
of  the  sense  of  smell,  such  substances  as  pepper- 
mint, asafetida,  clove,  and  camphor  are  most 
convenient.  Each  nostril  must  be  tested  separately 
while  the  other  nostril  is  closed  with  the  finger,  as 
anosmia  is  frequently  unilateral.  See  Olfactory 
Sense  ;  and  Nose,  Diseases  of. 

2.  Vision. — Each  eye  must  be  tested  separately 
as  regards  perception  of  form,  perception  of  colour, 
and  visual  field.  The  refracting  media  and  fundus 
must  be  examined  (see  Ophthalmoscope  ;  Oph- 
thalmoscope in  Medicine;  and  Eye,  Diseases 
of).  Where  vision  is  greatly  reduced  perception  of 
light  alone  can  be  tested.  For  perception  of  form 
Snellen's  test-types  should  be  used,  or  where  only  a 
little  vision  remains  it  should  be  ascertained  at  what 
distance  the  patient  can  count  fingers  held  up 
against  a  strong  light.  McHardy's  self-registering 
perimeter  is  most  convenient  for  determining  the 
visual  fields.  It  must  be  used  accurately  and  a 
reading  taken  at  every  five  degrees  around  the 
visual  field.  Reliable  information,  however,  can 
be  obtained  without  the  use  of  instruments  in  the 
following  manner.  One  eye  of  the  patient  is  closed, 
either  with  his  hand  or  with  a  bandage,  and  he  is 
directed  to  look  intently  at  the  observer's  nose  from 
a  distance  of  two  feet.  A  piece  of  white  paper, 
half  an  inch  square,  held  upon  a  long  penholder  by 
being  thrust  into  the  slit  of  the  nib,  is  brought  into 
the  patient's  field  of  vision  from  the  periphery  in 
each  part  of  the  field.    Coloured  papers  are  then 
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used  in  place  of  the  white  paper,  and  the  fields  for 
the  various  colours  determined. 

Loss  of  perception  of  colour,  hemianopia,  quad- 
rantic  hemianopia,  hemi-achromatopsia,  general 
contraction  of  the  visual  fields,  crossed  amblyopia, 
helicoid  (spiral)  fields  and  central  defects  [scotomata) 
are  to  be  looked  for  and  may  be  readily  de- 
monstrated by  this  rough  method.  The  presence 
of  hemianopia  may  also  be  detected  by  means  of 
the  pressure-phosphene.  If  the  point  of  a  pencil  be 
))ressed  firmly  against  the  eyeball,  close  to  the 
orbital  margin,  a  ring  of  light  is  perceived  in  the 
opposite  part  of  the  visual  field  ;  consequently  when 
part  of  the  visual  field  is  lost  the  phenomenon  is 
absent  from  the  corresponding  part  of  the  eyeball. 
Where  detailed  examination  is  impracticable, 
hemianopia  may  be  detected  by  standing  in  front 
of  the  patient,  who  is  directed  to  look  straight 
forwards.  The  observer  then  holds  up  both  hands, 
one  on  either  side  and  slightly  in  front  of  the 
patient's  head,  and  directs  him  to  touch  his  hand. 
The  hemianopic  patient  at  once  touches  the  hand 
he  sees.      If  there  be  no  hemianopia  the  patient 


bringing  a  watch  from  a  distance  towards  the  ear, 
the  other  ear  being  closed  with  the  finger.  Per- 
osseal  conduction  is  investigated  by  applying  a 
tuning-fork  with  a  disc-shaped  foot  to  the  zygoma 
or  mastoid  process,  the  external  auditory  meatus  of 
the  same  side  being  closed  with  the  finger. 

Where  aerial  conduction  is  much  impaired  or  lost 
while  perosseal  conduction  remains  good,  the  fault 
lies  in  the  external  auditory  meatus  (cerumen)  or 
the  tympanic  ossicles  and  membranes,  and  not  with 
the  nervous  apparatus.  Where  both  aerial  and  per- 
osseal conductions  are  impaired  or  lost  (nerve- 
deafness)  there  may  be  primary  disease  of  the  nerve, 
or  it  may  be  damaged  from  disease  in  its  immediate 
neighbourhood  (tumour,  meningitis,  &c. ),  in  which 
case  the  contiguous  facial  and  fifth  nerves  may 
be  afi'ected.  Relative  deficiency  in  the  apprecia- 
tion of  tone  must  be  tested  with  Galton's  graduated 
whistle. 

4.  Taste. — This  sense  should  be  tested  by  means 
of  sugar,  common  salt,  tartaric  acid,  and  quinine 
applied  in  the  form  of  powder  by  means  of  a 
moistened  camel's-hair  brush  to  the  back  and  front 


Fig.  I.— Position  of  images  in  the  binocular  field  in  cases  of  paralysis  of  the  left  third  nerve  (III),  and  left  sixth  nerve  (VI) 
respectively.    The  thin  arrow  denotes  the  false  image. 


inquires  which  hand  he  is  required  to  touch.  In  a 
semi-conscious  patient  the  presence  of  hemianopia 
may  be  considered  probable  if,  when  a  feint  is  made 
from  the  side  at  either  eye  (the  patient's  eyes  being 
open^,  he  constantly  winces  when  the  attempt  is 
made  from  the  right  and  never  when  it  is  made 
from  the  left,  or  conversely.  Care  must  be  taken, 
however,  in  this  procedure  that  the  movement  of  the 
hand  in  making  the  feint  causes  no  draught  of  air  to 
strike  the  conjunctiva.  When  hemianopia  is  present 
it  must  be  determined  whether  this  is  due  to  disease 
of  the  optic  tract  or  of  the  occipital  lobe  by  means 
of  Wernicke's  reaction.  A  strong  ray  of  light  is 
thrown  on  to  the  blind  side  of  the  retina  ;  if  the 
pupil  reacts,  the  reflex  fibres  of  the  pupil  which  sepa- 
rate from  the  optic  fibres  at  the  posterior  end  of  the 
tract  are  uninjured,  and  the  disease  is  presumably 
not  situated  in  the  optic  tract  but  in  the  occipital 
lobe.  On  the  other  hand,  if  the  pupil  does  not 
react  it  is  probable  that  the  situation  of  the  lesion  is 
in  the  region  of  the  optic  tract. 

3.  Hearing. — I'erception  of  sound  through  the 
air  (aerial  conduction)  should  be  tested  by  gradually 


of  each  half  of  the  tongue,  while  that  organ  is  at  rest 
in  the  mouth.  Some  normal  people  are  entirely 
unable  to  taste  on  the  protruded  tongue.  The 
sentient  areas  on  the  anterior  part  of  the  tongue  are 
a  small  patch  on  the  lateral  margin  of  the  tongue  on 
either  side  near  the  tip,  while  the  posterior  sentient 
area  is  far  back  in  the  region  of  the  circumvallate 
papilla;,  the  rest  of  the  tongue  being  more  or  less 
insentient  for  taste.  The  velum  palati  and  the 
glosso-epiglottic  folds  also  contain  taste-organs. 
The  nerves  for  taste  leave  the  brain  in  the  fifth 
nerve,  those  for  the  anterior  two-thirds  of  the 
tongue,  leaving  the  pons  by  the  second  division  of 
the  fifth  nerve,  pass  in  order  by  the  vidian,  great 
superficial  petrosal,  facial,  chorda  tympani  and  lingual 
nerves  to  their  distribution,  while  those  for  the  pos- 
terior two-thirds  of  the  tongue  and  for  the  palate  pass 
from  the  fifth  into  the  glosso-pharyngeal  trunk  ;  their 
course  has  not  been  demonstrated  with  certainty. 

Other  Cpanial  Nerves. — Oculo-niotor  nei~i>es. 
The  condition  of  the  pupils  should  be  examined  as 
to  size  and  shape,  and  as  to  the  presence  of  signs 
of  iritic  adhesions  which  may  interfere  with  the 
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mobility  of  the  pupil.  Both  the  direct  and  the 
consensual  light-reflex  (the  contraction  of  the  pupil 
of  the  opposite  eye  when  one  eye  alone  is  exposed 
to  light)  should  be  tested,  and  the  light  employed 
should  be  bright  and  at  some  distance  from  the 
patient  in  order  to  avoid  the  contraction  of  the 
pupil  associated  with  convergence.  It  should  also 
be  noticed  whether  the  pupils  dilate  when  shaded, 
to  an  equal  extent  in  both  eyes.  The  contraction 
of  the  pupil  which  occurs  when  a  near  object  is 
fixed  is  associated  with  the  act  of  convergence  and 
not  with  the  act  of  accommodation,  for  when  the 
act  of  accommodation  occurs  without  convergence 
there  is  no  associated  contraction  of  the  pupil.  The 
condition  of  the  ocular  movements  should  be  tested 
in  the  following  way  :  the  patient  is  directed  to 
look  at  an  object  on  a  level  with  his  eyes  and  about 
a  yard  in  front  of  his  face,  and  it  is  noticed  whether 
there  is  a  strabismus  present.  If  so,  first  one  eye 
alone,  and  then  the  other  alone,  is  covered,  yet  so 
that  the  eye  can  be  observed,  and  it  is  found  that 
when  the  normal  eye  is  covered,  the  erring  eye 
moves  in  the  direction  of  the  weak  ocular  move- 
ment to  fix  the  object.  The  object  is  then  moved 
upwards,  downwards,  and  in  either  lateral  direc- 
tion, until  the  extremes  of  possible  deviation  of  the 
eyes  are  produced,  when  weakness  of  any  parti- 
cular movement  will  become  apparent.  Any  de- 
fective movement  involving  the  corresponding 
movements  of  both  eyes  (as  for  instance  lateral 
deviation  to  one  side)  must  be  specially  noticed  ;  the 
cause  of  such  defect  is  always  nuclear  in  situation. 
Where  diplopia  is  present  and  the  strabismus  not 
very  obvious,  it  is  useful  to  take  a  chart  of  the  posi- 
tion of  the  true  and  false  images  of  an  object,  such 
as  an  arrow  drawn  on  white  paper  in  the  binocular 
field  [see  fig.  i).  By  this  means  the  nature  of  a 
diplopia  becomes  at  once  clear.  It  is  convenient 
to  remember  that  when  from  a  strabismus  the  pro- 
longations forward  of  the  optic  axes  cross  (con- 
vergent strabismus),  the  resulting  diplopia  is 
homonymous  (false  image  on  the  same  side  as 
erring  eye)  ;  when  the  axes  diverge,  the  resulting 
diplopia  is  crossed  (false  image  on  the  same  side  as 
sound  eye). 

Rotatory  movements  of  the  eyeball,  occurring 
with  certain  movements  of  the  eyes,  must  be  looked 
for  where  paralysis  of  either  the  superior  or  inferior 
oblique  muscles  is  suspected.  In  some  ocular 
palsies  characteristic  attitudes  of  the  head  are 
assumed  in  order  to  avoid  diplopia  ;  for  instance, 
in  palsy  of  the  inferior  oblique  the  head  is  often 
thrown  back.  The  presence  of  ptosis  or  of  von 
Graefe's  sign  must  be  looked  for,  and  the  width 
of  the  palpebral  aperture  examined.  The  effect  of 
local  instillation  of  cocaine  upon  the  pupil,  and 
width  of  the  palpebral  aperture,  are  important  in 
investigating  paralysis  of  the  cervical  sympathetic 
trunk  (vide  infra). 

Nystagmus. — It  should  be  noticed  whether  this 
sign  is  present  when  the  eyes  are  at  rest  (spon- 
taneous nystagmus)  or  only  on  movement  of  the 
eyes.  The  range  and  nature  of  the  nystagmus 
should  be  examined.    See  Nystagmus. 

The  Fifth  Nerves  are  to  be  examined  by  testing 
the  condition  of  sensibility  of  the  face  and  mucous 
membranes  of  the  mouth  and  nose  (vide  infra)  and 
by  testing  the  power  of  the  masticatory  muscles 
supplied  by  that  nerve.  The  observer's  fingers  are 
pressed  firmly  against  the  temporal  muscles  or  the 
masseters  on  both  sides,  and  the  patient  is  directed 


to  bite  '  as  if  he  were  cracking  a  nut.'  From  the 
amount  of  bulging  of  these  muscles  during  the  con- 
traction, deficiency  on  one  or  both  sides  may  be 
proved.  Weakness  of  the  mylo-hyoid  and  anterior 
Ijelly  of  the  digastric  is  detected  by  pressing  up- 
wards on  to  the  floor  of  the  mouth  with  both 
thumbs,  while  the  patient  opens  his  mouth  forcibly  ; 
the  floor  of  the  mouth  hardens  only  on  one  side  in 
unilateral  paralysis  of  the  fifth  nerve.  From  the 
unopposed  action  of  the  external  pterygoid  muscle 
of  the  sound  side,  the  jaw,  when  the  mouth  is  open, 
deviates  strongly  to  the  paralysed  side  when  there 
is  unilateral  paralysis  of  the  fifth  nerve.  Hollowing 
of  the  temple  and  flattening  of  the  cheek,  from 
wasting  of  the  muscles  of  mastication,  are  readily 
detected.  The  affection  of  taste  has  been  men- 
tioned above.  Smell  may  be  ultimately  lost  on  the 
side  of  the  injured  nerve  from  slow  trophic  changes 
occurring  in  the  olfactory  mucous  membrane. 
Facial  anaesthesia  should  be  looked  for  where  there 
is  corneal  ulceration. 

Seventh  Nerve.  — The  various  regions  of  the  face 
must  be  investigated  as  regards  (i)  volitional  move- 
ments, such  as  closing  the  eyes  against  the  resistance 
of  a  finger  placed  upon  the  lid,  or  showing  the 
teeth  ;  (2)  emotional  movements,  such  as  those  pro- 
duced by  the  request  for  '  a  pretty  smile  ; '  '  and 
(3)  associated  movements,  such  as  are  observed  in 
the  lower  face  when  the  eyes  are  forcibly  closed. 
See  Facial  Paralysis. 

Ninth  ,  tenth  and  eleventh  Nerves.  — These  may  be 
considered  together,  as  they  constitute  a  physiological 
group,  and  are  frequently  involved  together  by  a 
lesion  situated  at  the  side  of  the  medulla.  They 
are  the  sensory  and  motor  nerves  of  the  palate, 
pharynx,  cesophagus  and  larynx.  The  eleventh 
nerve  also  supplies  the  sterno-mastoid  and  trapezius 
in  part.  The  palatal  and  pharyngeal  reflexes  de- 
pend upon  the  integrity  of  these  nerves.  Sensi- 
liility  and  motion  are  to  be  examined  in  the  usual 
way.    See  Larynx,  Examination  of. 

Twelfth  Nerve. — The  power  of  the  tongue  is 
best  tested  by  the  ability  to  protrude  it  and  to  put 
it  into  either  cheek.  Fibrillation  and  wasting  are 
to  be  looked  for,  and  when  the  latter  is  present  the 
muscles  should  be  examined  with  electricity,  very 
weak  currents  being  used.  In  unilateral  palsy  of 
the  tongue  the  tip  always  deviates  towards  the  para- 
lysed side. 

Cervical  Sympathetic  Nerve. — Pathological 
conditions  of  this  nerve  are  frequently  overlooked, 
and  signs  of  these,  should  always  be  sought  for 
(i)  in  cases  of  ocular  paralysis,  (2)  where  disea'se  of 
the  cervical  cord  is  suspected,  and  (3)  in  syringo- 
myelia. A  small  pupil  which  does  not  dilate  to 
cocaine,  narrowing  of  the  palpebral  aperture,  and 
unilateral  flushing  and  sweating  of  the  face  are  signs 
of  paralysis  of  the  sympathetic. 

Von  Graefe's  symptom,  retraction  of  the  upper 
eyelid,  a  large  pupil  and  tachycardia  indicate  an 
irritative  lesion.  Not  uncommonly  symptoms  of 
paralysis  and  irritation  are  alternately  present. 

Sensation. — The  occurrence,  nature  and  exact 
distribution  of  subjective  sensations,  pain,  numb- 
ness, tingling,  &c.,  and  any  circumstances  causing 
their  exacerbation,  must  be  considered.  Such  sensa- 
tions occurring  in  areas  corresponding  with  the 
distribution  of  special  nerve-roots  or  nerve-trunks 
are  of  great  value  as  spinal  localising  symptoms. 
The  girdle-sensation  of  common  occurrence  in  local 
disease  of  the  spinal  cord,  the  sense  of  weight  in 
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the  perinseum  in  tabes,  and  the  '  hide-bound ' 
feeling  in  the  limbs,  are  examples  of  subjective 
sensations  of  segmental  distribution  ;  while  the 
distribution  of  the  pain  in  trigeminal  neuralgia 
and  in  sciatica  are  examples  of  nerve-trunk  sen- 
sations. 

The  accurate  objective  investigation  of  sensory 
disturbances  is  by  far  the  most  laborious  and  diffi- 
cult part  of  the  physical  examination  of  the  nervous 
system,  for  the  observer  is  entirely  dependent  for 
his  information  upon  the  statements  of  the  patient, 
and  for  this  reason  dulness  of  attention  and  the 
fatigue  of  a  long  examination  are  apt  to  introduce 
fallacies.  The  patient's  eyes  should  be  screened 
from  the  action  of  the  investigator. 

Sensibility  to  Tottch  is  tested  tjy  degrees  of 
pressure  with  the  finger.  A  more  delicate  test  for 
examining  the  slightest  changes  is  to  brush  the  skin 
gently  with  a  small  skein  of  silk,  wool  and  linen 
successively.  A  normal  person  perceives  the  dif- 
ference in  the  contact  of  these  materials  at  once. 
Sensibility  to  Pain  is  tested  with  a  pin,  which 
should  be  presented  to  the  skin  together  with  a 
comparatively  large  touching  surface — for  instance, 
the  top  of  the  investigator's  finger — lest  from  the 
small  area  of  contact  the  pin  is  recognised  as  such 
where  sensation  to  pain  is  absent.  Sensibility  to 
Temperature  may  be  tested  by  the  application  of 
test-tubes  containing  hot  water  and  iced  water  re- 
spectively. It  must  be  borne  in  mind  that  an 
anaesthetic  skin  will  blister  readily  on  the  applica- 
tion of  heat.  Sensibility  to  the  Faradic  current  is 
liest  examined  by  applying  to  the  skin  a  pair  of 
wire  electrodes  such  as  are  in  common  use  in 
physiological  laboratories. 

The  following  course  of  procedure  is  absolutely 
essential  if  reliable  information  is  to  be  obtained. 
The  investigation  is  commenced  upon  an  area  where 
sensibility  is  normal,  and  is  carried  out  first  in 
straight  lines  running  in  the  direction  of  the  length 
of  the  body,  and  secondly,  in  lines  at  right  angles 
to  these  until  the  whole  surface  of  the  body  has 
been  tested.  Working  thus  from  ajsthesia  to 
anajsthesia  the  points  at  which  the  least  change  is 
noticed  are  to  be  taken  as  the  limit  of  sensory  im- 
pairment, and  should  be  marked  upon  the  body 
with  a  dermatographic  pencil  and  subsequently 
filled  in  upon  a  chart.  The  results  obtained  should 
be  carefully  compared  with  the  diagram  of  seg- 
mental areas  (see  Pain  in  Visceral  Disease). 
When  anresthesia  is  partial  the  power  of  localising 
sensoiy  stimuli  must  be  tested.  Hypercesthesia, 
delayed  sensation  and  allocheiria  (p.  48)  must  be 
looked  for. 

Muscular  Sense.— Abnormal  conditions  of 
this  sense  may  be  detected  by  the  examination  of 
(i)  the  sense  of  passive  position,  (2)  the  sense  of 
active  muscular  contraction,  and  (3)  the  power  of 
maintenance  of  position. 

To  test  the  sense  of  passive  position,  the  patient 
is  blindfolded  and  the  limb  is  placed  by  the  observer 
in  various  positions,  which  are  then  indicated  bv 
the  patient,  and  in  order  to  avoid  inferences  that 
the  subject  may  gain  from  cutaneous  sensation 
during  this  process,  the  limb  (a  finger,  for  instance) 
should  be  held  laterally  between  the  thumb  and 
index-finger  of  the  observer.  The  sense  of  active 
muscular  contraction  is  best  measured  by  apprecia- 
tion of  weight.  A  series  of  leather-covered  balls 
of  equal  size  and  different  weights  are  made  for  the 
purpose.     Where  the  muscular  sense  is  impaired 


appreciation  of  differences  in  weight  becomes  ex- 
tremely defective  (for  other  tests  see  Ataxy,  p.  1068). 
The  power  of  maintenance  of  position  is  tested  in 
the  following  manner.  The  patient  is  directed  to 
hold  his  arms  straight  in  front  of  him,  with  the 
fingers  spread  out.  He  is  then  directed  to  close 
his  eyes,  when,  if  the  muscular  sense  be  much  im- 
paired, wandering  movements  of  the  limbs  soon 
commence,  of  which  the  patient  is  entirely  unaware. 

The  Motop  System. — The  performance  of  the 
complicated  voluntary  movements  to  which  the 
various  parts  of  the  body  are  accustomed  are  first 
to  be  observed,  for  while  there  may  be  no  discernible 
paralysis  of  any  muscle  in  detail,  there  may  be 
striking  paralysis  in  effect  when  an  attempt  is  made 
to  perform  any  complicated  act.  A  patient  who, 
when  lying  in  bed,  can  make  all  the  movements  of 
the  lower  extremity  powerfully,  may  show  great 
motor  defect  in  that  same  limb  when  attempting  to 
walk,  and  similarly  in  writer's  cramp  the  hand  may 
be  almost  completely  paralysed  for  one  kind  of 
action  only.  In  investigating  such  actions,  as,  for 
instance,  the  patient's  gait,  scrutiny  should  be  used 
lest  a  defect  appeal  to  the  observer  as  a  generic 
idea.  As  an  instance,  a  patient  may  be  said  to 
stagger  when  walking  ;  such  a  description  conveys 
little  information,  since  it  may  be  caused  by  general 
asthenia,  cerebellar  disease,  labyrinthine  disease, 
spasticity  of  muscles  or  loss  of  muscular  sense  ; 
careful  analysis,  however,  will  reveal  the  nature  of 
the  defect.  The  power  of  each  group  of  muscles 
should  be  tested  in  terms  of  the  performance  of 
some  movement  against  resistance  or  gravity — a 
certain  movement  is  possible  or  not  against  a  cer- 
tain resistance.  The  dynamometer  should  be  used, 
where  possible,  for  by  its  means  the  progress  or 
decrease  of  muscular  weakness  can  be  accurately 
gauged.  Localised  and  general  wasting  or  hyper- 
trophy of  muscles  should  be  noticed.  Measure- 
ments are  most  correct  if  the  maximum  and  mini- 
mum circumference  of  a  limb  be  recorded. 

The  presence  of  deformities  due  to  muscular 
spasm,  paralysis  or  contracture,  the  occurrence  of 
tremor,  fibrillary  tivitcking,  rigidities,  hypotonus, 
muscular  tenderness,  and  the  excitability  of  the 
muscles  to  mechanical  stimuli  (i.e.  direct  percussion) 
must  be  investigated. 

Hypotonus. — The  signs  of  this  important  condi- 
tion, to  which  great  attention  has  of  late  been 
drawn,  'are  worthy  of  special  notice  here.  The 
condition  is  the  opposite  of  rigidity,  it  is  more  than 
mere  flaccidity.  The  muscles  hang  loosely  from 
the  bones,  the  joints  rattle  when  shaken,  and  can 
be  moved  '  like  loosely  sewn-on  buttons. '  Attitudes 
like  those  of  an  acrobat,  which  are  impossible  in 
normal  persons,  can  be  assumed  without  discomfort : 
for  instance,  the  thigh  can  be  flexed  until  the  tibia 
touches  the  clavicle  ;  the  thighs  can  be  spread  until 
they  form  a  straight  line  with  one  another  at  right 
angles  to  the  trunk  ;  the  patient  sitting  upon  the 
floor  can  bend  forward  and  touch  the  ground  in 
front  of  him  with  his  head  when  this  condition  is 
present  in  severe  degree. 

Hypotonus  is  dependent  upon  a  condition  of 
relaxation  of  both  muscles  and  ligaments.  Its 
presence  implies  neither  wasting  nor  paralysis,  and 
sometimes  even  there  may  be  increase  of  the  deep 
reflexes.  It  is  always  present  in  some  degree  in 
cases  of  tabes  dorsalis.  The  presence  of  this  sign 
usually  signifies  disease  of  the  posterior  columns  of 
the  cord. 
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Electrical  Reactions. — It  is,  as  a  rule,  only 
necessary  to  examine  the  electrical  excitability  of 
the  muscles  where  wasting  or  muscular  tenderness  is 
present.  The  all-important  point  is  whether  faradic 
excitability  is  present,  reduced  or  absent.  This  is 
best  tested  by  means  of  single  induction-shocks. 
Two  small  electrodes  should  be  applied,  without 
regard  to  motor  points,  directly  to  the  surface  of 
the  muscle.  Single  induction-shocks  are  infinitely 
less  painful  than  is  the  interrupted  current.  For 
the  examination  of  electrical  reactions  in  children 
an  anasthetic  should  always  be  employed.  See 
Electricity  in  Medicine. 

Individual  IVluscles. — Space  does  not  permit 
<A  the  enumeration  of  the  tests  of  the  power  of  in- 
dividual muscles,  but  on  account  of  the  importance 
•of  weakness  of  the  trunk-muscles,  as  localising  signs 
of  spinal-cord  lesions,  the  methods  of  their  exami- 
nation are  here  mentioned. 

Erector  Spince. — The  patient  is  seated  upon  a 
stool  and,  the  head  and  trunk  being  flexed  to  the 
full,  he  is  directed  to  raise  his  head  and  trunk  to  the 
vertical  position  against  the  resistance  applied  with 
the  hand  to  the  back  of  his  head.  During  this  action 
the  oVjserver  feels  with  his  hands  the  hardening  and 
bellying  of  the  erector  spinje  in  its  various  parts. 
If  the  examination  is  to  be  carried  out  upon  a 
patient  who  must  remain  in  bed,  he  is  placed  in  the 
prone  position,  the  pillows  being  removed,  and  he 
is  directed  to  raise  his  head  backwards  off  the  bed 
without  using  the  upper  extremities. 

Respiratory  Muscles. — Paralysis  of  the  intercostal 
muscles  is  recognised  by  the  loss  of  the  expansive 
movement  of  the  upper  eight  ribs  during  inspira- 
tion. The  movement  of  elevation  is  carried  out 
■chiefly  by  the  scalene  muscles,  and  in  intercostal 
palsy  there  is  frequently  visible  action  in  the  auxiliary 
muscles  elevating  the  chest  (sterno-mastoids,  infra- 
hyoid muscles,  &c.).  The  eversion  of  the  lower 
four  ribs  during  inspiration  is  carried  out  by  the 
diaphragm,  and  is  frequently  present  where  the  inter- 
costal muscles  are  completely  paralysed,  and  must 
not  be  mistaken  for  intercostal  action.  Paralysis  of 
the  diaphragm  is  shown  by  the  loss  of  the  inspira- 
tory expansive  movement  of  the  abdomen  and  by 
the  eversion  of  the  lower  ribs.  The  abdomen  is 
sucked  in  during  inspiration,  and  the  normally 
synchronous  expansive  movements  of  the  chest  and 
abdomen  then  alternate. 

Abdominal  Muscles. — The  patient  is  directed  to 
raise  himself  in  bed  from  the  supine  position  with- 
out using  his  hands,  and  the  surface  of  the  abdomen 
is  noticed.  This  act  is  impossible  when  any  severe 
•degree  of  weakness  of  the  abdominal  muscles  is  pre- 
sent. When  a  local  lesion  of  the  spinal  cord  in  the 
region  of  the  supply  of  the  abdominal  muscles  is 
present,  the  appearance  of  the  abdomen  during  the 
attempt  is  characteristic.  If  there  be  weakness  in 
the  lower  parts  of  the  abdominal  wall  the  umbilicus 
shifts  upwards  ;  and  if  weakness  be  confined  to  the 
upper  abdominal  wall  the  umbilicus  shifts  down- 
wards, and  the  exact  limit  of  the  paralysed  muscle 
may  often  be  determined  by  the  formation  of 
marked  retraction-line.  (The  abdominal  muscula- 
ture is  supplied  by  the  lower  six  dorsal  and  first 
lumbar  nerve-roots.  The  umbilical  region  is  sup- 
plied by  the  ninth  dorsal  root. )  Local  paralysis  of 
the  rectus  abdominis  and  of  the  oblique  muscles  is 
evidenced  by  vertical  and  lateral  bulging  of  the 
abdominal  wall  respectively  during  the  attempt  to 
sit  up. 


Ataxy. — Tests  further  than  those  given  under 
the  heading  '  Muscular  Sense  '  are  for  the  upper 
extremity:  (i)  the  handwriting;  (2)  picking  up  a 
small  object,  such  as  a  pin,  from  a  flat  surface  ; 
(3)  touching  the  nose  with  the  index  finger  of 
either  hand,  with  the  eyes  first  open  and  then 
shut.  For  the  lower  extremities,  the  following 
tests  are  convenient:  (l)  touching  the  observer's 
finger,  held  within  easy  reach,  with  the  great  toe, 
the  eyes  being  open  ;  (2)  placing  the  heel  of  one 
foot  upon  the  knee  of  the  opposite  side,  the  eyes 
being  closed.  (These  tests,  I  and  2,  are  of  service 
when  the  patient  is  unable  to  stand. )  (3)  Standing 
upright  with  the  feet  together,  with  the  eyes  open  ; 
and  (4)  with  the  eyes  closed  (Romberg's  sign)  ; 
(S)  standing  upon  one  foot ;  (6)  walking  along  a 
straight  line  ;  (7)  and,  as  the  most  delicate  test  of 
all,  '  toeing  and  heeling  '  a  line. 

Trophic  Disturbances. — Attention  must  be 
paid  to  the  occurrence  of  brittle  and  '  reeded  '  nails, 
thin  and  glossy  skin,  induration  and  desquamation 
of  the  skin,  localised  or  general  atrophy  of  the 
skin,  leucodermia,  bedsores,  perforating  ulcer, 
herpes  and  local  cutaneous  haemorrhages,  thicken- 
ing of  bones,  arthritic  changes  (adhesions,  grating, 
Charcot's  joints,  &c.). 

Vaso-motor  Disturbances. —The  following 
points  should  be  noticed  :  the  occurrence  of  local 
flushing,  erythromelalgia  (p.  491)  or  cyanosis,  local 
elevation  or  depression  of  surface-temperature,  club- 
bing of  the  fingers  and  toes  and  localised  sweating. 

Pelvic  Reflexes. — Trouble  in  the  performance 
of  the  acts  of  micturition  and  defsecation  should  be 
most  carefully  inquired  into.  Slight  trouliles  of 
this  nature  are  often  concealed  by  patients,  especi- 
ally by  women.  The  exact  nature  of  such  defect, 
whether  hesitation,  precipitancy,  retention,  or  reflex 
or  paralytic  incontinence  must  be  ascertained.  The 
bladder  should  be  examined  by  palpation  and  per- 
cussion after  a  natural  evacuation  in  every  case 
where  there  is  dysuria,  to  ascertain  whether  there 
be  residual  urine — an  important  predisposing  cause 
for  cystitis.  The  use  of  the  catheter  for  this  pur- 
pose, even  though  the  greatest  care  be  used,  is  apt 
to  set  up  cystitis. 

Where  incontinence  is  complete,  the  sphincter  ani 
should  be  examined  digitally,  to  ascertain  if  there 
be  reflex  contraction  or  not.  Reflex  contraction  of 
the  bulbo-cavernosus  muscle  may  be  tested  by 
pinching  the  skin  of  the  perinseum  while  the  finger 
rests  upon  the  bulb  of  the  urethra. 

Defects  of  sexual  power  are  important  :  they  are 
said  to  be  constantly  associated  with  defective  sen- 
sibility of  the  glans  penis. 

Reflex  Action. — The  following  superficial  re- 
flexes should  be  examined.  The  corneal  rejlex  is 
best  tested  by  suddenly  blowing  upon  the  patient's 
face.  To  obtain  the  pharyngeal  rejlex,  the  tongue  is 
depressed  and  the  posterior  wall  of  the  pharynx  and 
lower  edge  of  the  soft  palate  are  stroked  with  a  pen- 
holder, and  the  contraction  of  the  palate  and 
pharynx  observed.  The  abdominal  and  the  creina- 
ste7-ic  and  dartos  rejle.xes  are  obtained  by  stroking 
the  skin  lightly  over  the  lower  ribs  and  groin  re- 
spectively. The  plantar  rejlex  should  be  investi- 
gated, if  possible,  when  the  foot  is  neither  damp 
nor  cold,  the  knee  should  be  flexed  and  rolled  out, 
and  a  light  scratching  stimulus  should  be  applied 
from  heel  to  toes,  across  the  sole,  and  the  movement 
of  the  toes,  whether  flexor  (normal)  or  extensor 
(abnormal,  and  indicating  a  lesion  of  the  pyramidal 
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tract)  should  be  observed,  and  also  whether  the 
tensor  fascise  femoris  is  the  first  muscle  to  contract 
in  the  reflex  (normal).     See  Babinski's  Sign. 

Tendon-Phenomena. — These  phenomena  are 
obtainable  in  those  muscles  of  the  body  which  are 
suitably  placed  for  examination.  The  following 
should  be  examined  in  every  case.  A  heavy 
wooden  stethoscope,  with  a  soft  indiarubber-ring 
fitted  round  the  ear-piece,  is  the  most  convenient 
instrument  to  use. 

1.  The  jaw-jerk  is  best  obtained  by  allowing  the 
jaw  to  hang  loosely.  Percussion  is  then  made 
downwards,  either  upon  a  rigid  article,  such  as  a 
paper-knife,  placed  upon  the  lower  teeth  or  upon 
the  observer's  finger,  which  rests  upon  the  chin. 
Jaw-clonus  is  produced  in  the  same  way,  and  is 
evidence  of  increase  of  the  myotatic  irritability  of 
the  muscles  of  mastication. 

2.  The  foreann-jerk  is  produced  when  the  radial 
border  of  the  forearm  is  struck  with  a  hammer,  the 
elbow  being  flexed  at  a  right  angle,  and  the  hand 
supported  by  the  observer  so  as  to  ensure  complete 
muscular  relaxation. 

3.  The  triceps-jerk. — The  arm  is  abducted  at  the 
shoulder  to  the  horizontal,  and  held  by  the  observer 
immediately  above  the  elbow,  the  forearm  is  allowed 
to  hang  vertically  downwards,  the  tendon  of  the 
triceps  is  then  struck  immediately  above  the  olecra- 
non. Care  must  here  be  taken  lest  the  muscle  of 
the  triceps  be  struck,  and  direct  muscular  contrac- 
tion (which  is  an  entirely  distinct  phenomenon)  be 
mistaken  for  the  tendon-jerk. 

4.  The  adductor-jerk  is  obtained  when  the  inter- 
nal condyle  of  the  femur  is  struck  heavily  in  an 
outward  direction,  the  hip  and  knee  being  slightly 
flexed  and  rolled  out.  Sometimes  a  response  in  the 
adductor  muscles  of  the  opposite  thigh  is  obtained 
(crossed  adductor-jerk). 

5.  The  knee-jerk.  — The  knee  should  be  bared  and 
resting,  without  muscular  exertion,  in  a  position  of 
flexion,  the  tendon  should  be  struck  exactly  in  the 
interval  between  the  lower  border  of  the  patella  and 
the  tuberosity  of  the  tibia.  In  rare  cases  of  isolated 
atrophic  palsy  of  the  quadriceps,  the  knee-jerk 
being  absent,  percussion  of  the  patellar  tendon  causes 
contraction  in  the  ham-strings  (flexor  knee-jerk). 

6.  The  depressed  patella-jerk  is  obtained  with  the 
leg  extended  and  the  quadriceps  flaccid,  the  upper 
border  of  the  patella  is  pressed  down  forcibly  with 
the  index-finger  hooked  round  it,  and  the  finger  is 
then  struck  in  a  downward  direction  with  a  hammer. 

7.  The  Achilles-jcrk. — The  observer  seizes  the 
fore  part  of  the  foot  with  the  left  hand  and  raises 
the  whole  limb,  pressing  the  foot  back  so  as  to  make 
the  tendo  Achillis  taut  ;  the  tendon  is  then  smartly 
and  lightly  struck  with  the  hammer. 

Methods  of  Reinforcement. — In  order  to  ensure 
muscular  relaxation,  to  remove  the  element  of  ex- 
pectant attention,  and  actually  to  increase  the 
activity  of  the  tendon-phenomena,  certain  proceed- 
ings should  always  be  adopted:  (l)  In  general 
reinforcement  the  patient  is  directed  to  look  away 
from  the  observer  ;  he  is  engaged  in  conversation  : 
he  is  directed  to  squeeze  his  hands  together  with  all 
the  effort  he  can  muster,  or  to  perform  some  other 
act  requiring  effort,  with  any  one  of  the  limbs  that 
is  not  being  investigated,  while  the  tendon-pheno- 
mena are  being  tested.  Where  the  tendon-pheno- 
mena are  much  diminished,  sensory  stimulation, 
such  as  friction  to  the  skin,  the  application  of 
faradism  and  especially  a  cold  shower-bath,  tends  to 


increase  the  tendon-phenomena,  and  the  effect  is 
most  marked  about  five  minutes  after  such  stimula- 
tion. (2)  Local  reinforcement  is  used  for  the  in- 
vestigation of  the  knee-jerk  only.  The  foot  is 
passively  pressed  back,  and  the  patient  is  directed 
to  press  gently  against  the  resistance  with  his  toes. 
Severe  muscular  rigidity  and  arthritic  changes  may 
make  the  tendon-phenomena  impossible  to  obtain. 

Clonus. — where  the  tendon-phenomena  are 
exaggerated  clonus  may  be  obtained  in  almost  any 
muscle  by  suddenly  stretching  it.  Foot-clonus, 
rectus-clonus,  and  hand-clonus  are  most  commonly 
investigated.  The  least  movement  of  a  limb  may  set 
up  a  general  clonus  (spontaneous  clonus,  epileptoid 
spasm). 

Spurious  Clonus.  —  Foot-clonus  not  infrequently 
occurs  in  cases  of  functional  disease.  Attempts 
have  been  made  to  separate  this  form  of  foot-clonus 
from  that  occurring  in  organic  diseases  under  the 
aljove  term.  While  this  is  certainly  impossible,  yet 
in  some  functional  patients  a  form  of  foot-clonus- 
stii  generis  is  met  with,  and  has  the  following, 
distinctive  features:  (i)  It  is  often  irregular  in 
rhythm  ;  (2)  the  position  of  the  foot  during  the 
occurrence  is  one  of  moderate  plantar  extension 
(in  organic  clonus  the  position  is  one  of  dorsi- 
flexion)  ;  (3)  the  clonus  is  started  by  a  voluntary 
movement  of  plantar  extension  on  the  part  of  the 
patient,  and  not  by  sudden  passive  stretching  of 
the  muscle.  This  useful  sign  was  described  by 
Beevor.  In  many  normal  persons  clonus  of  this 
nature  may  occur  when  sitting  in  certain  positions. 

The  examination  of  the  skull,  vertebral  column, 
heart,  pulse,  temperature,  respiration  and  other 
parts  and  phenomena  is  of  great  importance  in 
cases  of  nervous  disease.  See  Physical  Exami- 
nation. James  Collier. 

NERVOUS  TEMPERAMENT. Ner- 
vous; and  TEMrERAMENT. 

NETTLE-RASH.  —  A  popular  synonym  for 
urticaria.    Sec  Urticaria. 

NEUENAHR,  in  Germany.— Thermal  alka- 
line waters.    See  Mineral  Waters. 

NEURALGIA  [v^vpov,  nerve;  and  oKyia,  I 
suffer  pain).  —  SYNON.  :  Fr.  Nevralgie  \  Ger. 
Neuralgic. — This  is  a  term  applied  to  a  disease  of 
the  nervous  sensory  apparatus,  marked  by  paroxys- 
mal pain,  which  is  for  the  most  part  unilateral,  and 
in  the  course  of  a  nerve  or  its  branches.  In  many 
cases  no  evidence  of  change  in  the  periphery  of  the 
nerve  is  discoverable,  and  to  these  ihe  term 
neuralgic  is  perhaps  most  properly  applied  ;  in 
others,  however,  there  is  reason  to  think  that  in- 
flammation of  the  nerve  is  at  least  the  starting 
point  of  the  disorder.  The  diagnostic  points  are 
as  yet  not  sufficiently  certain  for  these  cases  of 
neuritis  to  be  absolutely  separated  from  those  of 
simple  neuralgia,  and  they  may  so  far  be  con- 
sidered together.  Relative  constancy  in  the  pain, 
with  paresis  and  atrophy  of  muscles  supplied  by  the 
affected  nerve,  cutaneous  anaesthesia,  and  swelling  of 
the  nerve-trunk,  point  to  neuritis.    See  Neuritis. 

-Etiology. — Neuralgia  is  prone  to  occur  in 
families  marked  by  neurotic  tendencies,  not  neces- 
sarily of  neuralgic  character,  but  which  display 
themselves  in  various  phases  of  psychical  distur- 
bance, as  insanity,  hysteria,  hypochondriasis,  or  in- 
the  shape  of  epilepsy,  neurasthenia,  and  chorea. 
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Rare  in  childhood,  puberty  has  a  strong  predisposing 
influence.  In  the  middle  period  of  life,  though  first 
attacks  are  not  very  common,  revivals  of  neuralgia 
are  apt  to  occur,  as  a  result  apparently  of  the 
depression  occasioned  by  the  wear  and  tear  of 
life.  Premature  senility  (marked  by  atheromatous 
changes  in  the  vessels,  arcus  senilis,  permanent 
greyness  of  hair,  bagging  of  the  cheeks,  pulmonary 
emphysema)  conduces  to  severe  and  intractable 
neuralgias.  Malaria  is  a  potent  cause.  The  pre- 
sence of  sewer-gas  in  a  house  may  occasion  per- 
sistent neuralgia.  Ansemia  and  malnutrition  gene- 
rally, however  brought  about,  play  an  important 
part.  So  also  do  sexual  excesses,  and  perhaps  like- 
wise a  state  of  celibacy.  Pregnancy,  over-lacta- 
tion, and  menorrhagia  are  each  predisposing  causes. 
The  most  frequent  exciting  causes  are  cold,  espe- 
cially damp  cold  ;  injury  to  the  nerve  by  violence, 
or  by  the  encroachment  of  morbid  growths  ; 
syphilis  ;  gout  ;  and  the  presence  of  lead  or  mercury 
in  the  system.  Over-strain  of  mind  or  body  con- 
duces to  attacks.  Irritation  of  peripheric  organs 
may  excite  neuralgia  in  nerves  nearly  or  remotely 
associated.  So  dental  caries  may  induce  supra- 
orbital neuralgia  ;  indigestion  may  excite  anginal 
■symptoms  ;  uterine  disease  may  excite  neuralgia  of 
distant  nerve-trunks — as,  for  example,  the  occipital ; 
and  the  presence  of  intestinal  worms  may  explain 
the  occurrence  of  neuralgia  in  parts  quite  uncon- 
nected with  the  bowels.  Neuralgia  is  a  common 
■sequel  of  enteric  fever,  relapsing  fever,  and  in- 
fluenza. Neuralgic  pains  are  prone  to  occur  in  the 
course  of  diabetes  mellitus.  They  are  symmetrical, 
and  are  very  likely  due  to  multiple  neuritis. 

Anatomical  Characters.  —  In  simple  neur- 
algia no  definite  lesions  are  discoverable — at  least, 
none  that  are  constant  enough  to  deserve  the  place 
of  necessary  accompaniments  or  factors  of  the 
■disease.  As  a  result  of  neuritis  or  perineuritis  the 
nerve-trunk  is  sometimes  found  swollen  and  hyper- 
temic  ;  or,  in  a  later  stage,  it  may  be  atrophied  and 
its  fibres  degenerated. 

Symptoms. — After  some  little  preceding  numb- 
ness, cutaneous  anesthesia,  or  other  abnormality  of 
sensation,  the  import  of  which  gets  to  be  well 
understood  by  persons  liable  to  neuralgia,  the 
patient  is  seized  with  pain,  which  at  first  is  not 
severe,  and  ceases  quickly,  but  returns  in  a  few 
seconds  or  minutes,  lasting  for  a  short  time  and 
then  remitting.  These  darts  revive  with  shorter 
and  shorter  intervals,  so  that  in  a  little  time  the 
pain  appears  to  be  almost  continuous,  or  interrupted 
only  by  waves  of  increased  intensity,  and  it  will 
last  for  some  seconds  or  more  than  a  minute 
together.  Then  comes  a  respite,  to  be  followed 
by  recurrence,  and  these  alternations  may  continue 
for  a  few  minutes  or  as  many  hours.  In  attacks  of 
long  duration,  where  no  treatment  is  applied,  the 
pain  gradually  gets  less  acute,  the  intermissions 
longer,  and  the  outbreak  passes  into  a  confused 
feeling  of  discomfort  and  bruising  about  the  seat  of 
pain,  coupled  with  a  sense  of  exhaustion  and  de- 
sire for  sleep.  The  character  of  the  pain  varies  ;  it 
is  described  as  darting  like  a  knife  or  like  light- 
ning, crushing,  hammering,  boring,  and  sometimes 
burning.  In  neuralgia  about  the  head  the  patient 
will  often  be  seen  to  cringe  and  recede  before  the 
plunges  of  pain,  as  though  he  were  receiving 
Ijlows.  When  the  pain  is  at  its  worst  there  is 
often  a  radiation  of  it  to  other  nerves,  and  especially 
to  those  placed  symmetrically  with  the  one  affected  ; 


but  this  secondary  pain  never  attains  anything  like 
the  severity  of  the  original.  Not  always,  but  per- 
haps commonly,  certain  definite  points  where  pres- 
sure is  exceedingly  painful  may  be  found  by  palpa- 
tion. These,  the  points  douloureux  of  Valleix, 
have  a  certain  amount  of  diagnostic  importance. 
Rare  in  first  attacks,  they  are  more  common  in 
patients  who  have  been  subject  to  recurrences 
during  many  years.  There  is  always  a  nerve- 
branch  under  the  skin  at  these  points  ;  and  more 
often  than  not  they  correspond  with  the  point  of 
emergence  of  a  nerve  from  a  bony  groove  or  open- 
ing, or  its  passage  through  a  muscular  aponeurosis. 
Pallor  of  the  skin  followed  by  intense  redness,  hor- 
ripilation, and  other  evidences  of  vaso-motor  dis- 
turbance, are  common.  In  the  case  of  nerves  being 
attacked  which  preside  over  glands  there  is  often 
increased  secretion.  The  tactile  sensibility  of  the 
skin  is  almost  always  diminished  after  a  time  in  the 
neighbourhood  of  the  affected  nerve,  though  at  first 
there  is  some  hyperesthesia.  In  neuralgia  of  the 
fifth  nerve  spasmodic  contraction  of  facial  muscles, 
of  reflex  origin,  is  apt  to  occur. 

Local  Varieties. — The  varieties  of  neuralgia 
are  divided  into  two  primary  groups,  namely : 
I.  Superficial  ;  and  II.  Visceral. 

1.  Superficial. —These  include  the  following: 
{a)    Trige)ni)ial    neuralgia.  — See    Tic  Dou- 
loureux. 

(h)  Cervico-occipital  neuralgia. — The  posterior 
branches  of  the  first  four  pairs  of  spinal  nerves  may 
be  affected,  but  it  is  that  of  the  second,  the  great 
occipital,  which  is  most  important,  from  its  size, 
and  the  frequency  with  which  it  is  attacked. 
Shooting  pains  start  from  just  below  the  occiput, 
and  run  over  the  back  and  top  of  the  head,  some- 
times into  the  external  auditory  meatus,  and  often 
to  the  front  of  the  head  and  face.  A  point  of  great 
tenderness  is  to  be  found  over  the  exit  of  the  great 
occipital  nerve.  Giddiness,  noise  in  the  ears,  and 
some  confusion  of  ideas  are  often  associated, 
and  frequently  cause  cervico-occipital  neuralgia  to 
be  mistaken  for  commencing  organic  disease  of  the 
brain.  It  may  begin  by  such  acute  tenderness  of 
the  scalp  as  makes  it  an  agony  to  brush  the  hair. 

(f)  Cervico-brachial  neuralgia. — The  nerves  of 
the  brachial  plexus  and  the  posterior  branches  of 
the  four  lower  cervical  nerves  are  here  concerned. 
The  pains  aftect  the  neck  and  shoulders,  or  shoot 
down  the  arm  to  the  hand,  in  the  course  of  one  or 
more  of  the  nerve-trunks.  Painful  points  may  be 
found  in  the  axilla,  over  the  upper  part  of  the 
deltoid,  at  the  bend  of  the  elbow,  three  inches 
above  it  externally,  in  the  groove  between  the 
inner  condyle  of  the  humerus  and  the  olecranon,  at 
the  ulnar  side  of  the  annular  ligament,  and  where 
the  radial  nerve  becomes  superficial.  The  ulnar 
nerve  is  that  most  often  affected,  but  the  neuralgia 
usually  spreads  to  other  trunks.    See  p.  170. 

(d)  Dorso-intcrcostal  neuralgia.  —  See  INTER- 
COSTAL Neuralgia. 

(c)  Ltiiiiho-abdominal neuralgia. — Here  the  super- 
ficial branches  of  the  lumbar  plexus  distributed  to 
the  abdominal  walls  are  affected.  It  is  less  common 
than  intercostal  neuralgia,  but  resembles  it  gene- 
rally. The  female  sex  is  apt  to  be  most  affected. 
Tender  points  may  be  found  close  to  the  spine,  at 
the  middle  of  the  crest  of  the  ilium,  in  the  hypo- 
gastric region,  in  the  groin,  and  on  the  scrotum. 

( /")  Crural  neuralgia. — This  variety  is  almost 
always  met  with  as  a  complication  of  sciatica,  being 


NEURALGIA 


rare  hy  itself.  Pain  occurs  in  the  front  of  the  thigh 
and  knee,  and  inner  surface  of  the  leg  and  foot. 
The  long  saphenous  branch  of  the  anterior  crural 
nerve  is  most  commonly  affected.  This  form  of 
neuralgia  is  not  infrequent  in  hip-joint  disease, 
where  it  is  secondary  to  irritation  of  the  branches 
of  the  obturator  nerve  supplying  the  joint. 

(  o)  Ohtumtor  neuralgia  affects  the  inner  side  of 
the  thigh. 

{/;)  Fcinoro-poplilcal  neuralgia. — See  SCIATICA. 

(/)  Coccygodynia. — Pain  in  the  neighbourhood  of 
the  coccyx,  especially  apt  to  occur  in  women,  is 
sometimes,  but  by  no  means  always,  due  to  neuralgia 
of  the  coccygeal  plexus.    See  Coccygodynia. 

II.  Visceral.  —  {a)  Cardiac — A  certain  propor- 
tion of  the  class  of  cases  called  angina  pectoris  de- 
pends upon  cardiac  neuralgia  {see  Angina  Pec- 
toris). There  is  sudden  severe  pain  at  the  lower 
end  of  the  sternum,  darting  to  the  back  and  down 
the  left  arm,  or  it  may  be  diffused  over  the  chest  and 
affect  both  arms.  The  heart  feels  as  though  it  were 
yrasped,  the  face  loses  colour,  the  pulse  becomes 
altered  in  character,  there  is  cold  sweating,  and 
generally  the  aspect  and  feeling  of  approaching 
death.  Such  attacks  may  be  confined  to  two  or 
three  repetitions,  or  there  may  be  a  constant  ten- 
dency to  their  recurrence  under  circumstances  of 
fatigue  or  strong  emotion.  See  Pain  in  Visceral 
Disease. 

Uterine  and  ovarian  neuralgia.  —  Pain  at- 
tendant upon  menstruation,  independent  of  any 
mechanical  difficulty,  is  thus  named.  It  may  be 
excited  by  such  sources  of  peripheral  irritation  as 
ascarides,  leucorrha'a,  renal  calculus,  prolapsus  uteri, 
tumours,  ulceration  of  the  cervix,  or  impaction  of 
freces  ;  or  the  sources  may  be  in  some  distant  part 
of  the  body.  Ovarian  neuralgia  may  be  accom- 
panied by  congestion  of  the  ovary. 

(c)  The  urethra,  bladder,  rectum,  kidney,  and 
testis  may  each  be  affected  by  neuralgia.  The  last- 
named  may  result  from  self-abuse,  or  be  consequent 
upon  renal  concretion.    See  Nephralgia. 

((/)  Gastralgia.  —  Abdominal  neuralgia  is  charac- 
terised by  intensity  of  colick}'  pain,  occurring  in 
paroxysms,  in  circumstances  differing  from  those 
which  induce  ordinary  dyspepsia.  There  is  nearly 
always  a  history  of  neuralgia  in  some  other  part  of 
the  body.  Vomiting  sometimes,  and  constipation 
invariably,  accompanies  the  attacks.  See  Stomach, 
Neuroses  of. 

Complications  and  Se(iuel/E.— Neuralgia 
when  it  attacks  mixed  nerves  may  produce  muscular 
powerlessness,  which  is  not  merely  due  to  a  shrink- 
ing from  making  muscular  effort  because  of  the  pain 
attending  it,  but  a  temporary  paralysis  consequent 
on  suspension  of  motor  impulses.  Or  there  may  be 
spasm  of  muscles.  Long-continued  neuralgia  is 
attended  by  more  or  less  atrophy  of  the  muscles 
supplied  by  the  affected  nerves,  which  may  be  tem- 
porary, or,  in  cases  where  frequent  recurrences  of 
the  attack  take  place,  may  be  permanent.  Certain 
forms  of  neuralgia,  especially  that  of  the  first  divi- 
sion of  the  fifth,  intercostal,  and  sciatic  nerves,  are 
liable  to  be  accompanied  by  a  herpetic  eruption  (see 
p.  6S5).  Anaesthesia  of  a  portion  of  the  skin 
will  often  persist,  though  the  pain  itself  may  be 
absent.  Neuralgia  tends  to  become  a  chronic  dis- 
order, with  frequent  intervals  of  more  or  less  long- 
lasting  exemption.  It  does  not  often  appear  as  an 
acute  attack  of  suffering,  lasting  for  weeks  or 
months  and  never  returning.    Such  a  history  points 


rather  to  neuritis.  Long  continuance  of  severe 
neuralgia  may  lead  to  melancholia,  which  is  some- 
times of  suicidal  character. 

Diagnosis. — It  is  of  extreme  importance  that 
pain  should  not  be  attributed  to  neuralgia  until  the 
existence  of  an  organic  lesion  capable  of  causing 
the  sensory  disturbance  has  been  excluded  by  the 
most  careful  examination.    It  may  be  said  perhaps 
that  for  pain  to  be  strictly  accounted  neuralgic  there 
should  be  no  obvious  cause  for  it,  such  as  fever, 
local  inflammation,  tumour,  or  injury  ;  it  should  be 
intermittent,  or  at  least  liable  to  great  exacerba- 
tions, and  independent  of  movement  or  any  external 
agency  ;  it  should  take  the  course  of  one  or  more 
nerves  ;  and  there  should  be  spots  painful  to  pressure 
in  some  of  the  localities  already  indicated.  Neur- 
algia is  distinguished  from  myalgia  by  the  latter 
involving  the  attachments  of  a  muscle,  not  occurring 
in  paroxysms,  but  dependent  upon  movement  ;  from 
aneurysm  by  careful  physical  examination,  which  is 
especially  necessary  when  the  pain  is  about  the  chest 
and  loins.    In  chronic  rheumatism  the  pain  is  dif- 
fused, and  influenced  by  movement  ;  and  it  does 
not  affect  the  district  of  a  particular  nerve.  Acute 
rheumatism  is  accompanied  by  elevation  of  temper- 
ature, sweating,  and  swelling  of  joints.    The  ther- 
mometer, and  the  known  symptoms  and  signs  of 
the  several  diseases,  will  usually  at  once  exclude 
pleurisy,  pneumonia,  and  peritonitis.    Attacks  of 
neuralgia,  especially  of  the   supra-orbital  nerve, 
may  be  characterised  by  a  remarkable  periodicity, 
recurring  daily  at  the  same  hour,  and  lasting  about 
the  same  time,  quite  independent  of  any  malarial 
basis.    -Syphilitic  periostitis  is  evidenced  by  the 
sight  and  touch,  as  well  as  (if  it  occur  early  in  the 
disease)    b)'  the    presence   of   febrile  symptoms. 
Where  pain  in  the  back  is  supposed  to  be  of  neur- 
algic origin  it  is  important  to  exclude  the  presence 
of  hernia.    Examination  should  be  made  per  vagi- 
uain  to  exclude  flexions  or  tumours  of  the  uterus, 
and  per  anuin  for  the  presence  of  abscess  about  the 
rectum  or  of  malignant  disease.    Organic  disease  of 
the  brain  must  be  excluded  by  the  absence  of  local 
palsy,  vomiting,  intellectual  disturbance,  and  optic 
neuritis.    The  pains  of  Bright's  disease  must  be 
carefully  excluded  by  search  for  albumen,  signs  of 
arterial  thickening,  and  cardiac  hypertrophy.  So- 
called  spinal  irritation  is  accompanied  by  pains, 
which,  however,  fail  to  mark  the  district  of  par- 
ticular nerves,  and  are  vague  and  shifting.  There 
is  hyperesthesia  of  the  skin  over  some  of  the  verte- 
bral spines.    Locomotor  ataxy  is  characterised  by 
pains  of  lightning-like  rapidity,  and  neuralgic  in 
character  ;  but  they  shift,  and  are  often  accompanied 
b)'  a  staggering  gait,  sometimes  by  diplopia.  Ab- 
sence of  the  knee-jerk  (the  quadriceps  extensor 
muscle  at  the  same  time  responding  freely  to  faradi- 
sation and  blows),  observed  along  with  shifting 
neuralgic  pains,  is  a  strong  indication  of  locomotor 
ataxy.    The  pains  of  syphilis  in  its  second  stage 
may  Ijc  distinguished  by  the  presence  of  fever, 
usually  also  of  a  rash,  and  by  the  fact  that  they 
affect  many  parts  at  once. 

Prognosis. — Youth,  the  absence  of  a  strongly 
marked  history  of  hereditary  neurosis,  the  fact  that 
neuralgia  has  followed  exposures  to  unusual  strain, 
violence,  severe  weather,  or  transient  defects  of 
nutrition,  and  that  its  attacks  are  influenced  readily 
by  treatment,  afford  a  favourable  prognosis.  The 
onset  of  the  disease  after  middle  life,  and  its  con- 
currence with  signs  of  arterial  degeneration,  are 
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unfavourable  as  regards  cure.  Neuralgia  of  itself 
can  scarcely  be  said  to  affect  the  duration  of  life. 
On  the  whole,  neuralgia  of  the  fifth  nerve  is  the 
most  persistent. 

Treatment. — For  success  in  treatment  it  is 
necessary  that  the  basis  upon  which  the  neuralgia 
rests  should  be  discovered.  In  patients  suffering 
from  malnutrition  the  diet  should  be  ample  and 
nutritious,  and  should  include  a  fair  amount  of  the 
fatty  element,  in  the  form  of  cod-liver  oil,  butter, 
or  cream.  A  little  stimulant  may  sometimes  be 
necessary — enough  to  promote  primary  digestion  ; 
but  no  attempt  should  be  made  to  relieve  pain  by 
its  direct  agency. 

Where  rheumatism  is  suspected  as  a  cause  of 
the  neuralgia  it  should  be  treated  by  salicylate  of 
sodium  in  twenty-grain  doses  three  or  four  times 
a  day.  Two  or  three  grains  of  iodide  of  potassium 
with  fifteen  of  bicarbonate  of  sodium,  taken  every 
four  hours,  will  often  remove  neuralgic  pain  con- 
nected with  rheumatism.  When  malaria  is  sus- 
pected, it  is  well  to  follow  up  this  treatment  by 
quinine  in  doses  of  from  five  to  ten  or  tifteen  grains 
twice  a  day.  A  mercurial  purgative  may  be  use- 
fully combined  with  a  dose  of  quinine.  If  there 
be  syphilis,  iodide  of  potassium  in  ten-grain  doses 
three  times  a  day  must  be  had  recourse  to  ;  if  gout, 
extract  of  colchicum  may  be  given  in  one-grain 
doses  twice  daily,  coupled  with  saline  purgatives, 
especially  Carlsbad  natural  salts.  The  salicylate  of 
sodium  is  even  more  useful  in  gouty  than  in 
rheumatic  cases.  It  should  be  given  in  doses  of 
fifteen  or  twenty  grains  two  or  three  times  a  day. 
Even  where  there  is  no  history  of  malaria  quinine 
will  often  be  very  useful,  especially  in  neuralgia  of 
the  first  division  of  the  fifth  {see  Tic-Douloureux). 
The  liquor  arsenicalis  in  doses  of  Ttiiij,  increased 
cautiously  to  Tri,viij  or  rn,x,  and  the  tincture  of  steel, 
in  doses  of  nvxxx,  largely  diluted  with  water,  may 
sometimes  be  used  with  advantage  ;  and  the  latter 
will  occasionally  succeed  even  when  there  are  no 
ordinary  signs  of  chlorosis.  As  ancemia  may  exist 
with  a  well-coloured  face,  the  state  of  the  gums  and 
inner  surface  of  the  lower  eyelid  should  be  ex- 
amined for  undue  pallor.  Strychnine,  in  n\iij  to  ntv 
doses  of  the  solution  three  or  four  times  daily,  is 
especially  useful  in  gastralgia  ;  and  belladonna,  in 
^  gr.  doses  of  the  extract  or  it\.x  doses  of  the  tincture, 
in  neuralgia  of  the  pelvic  viscera.  Seclusion  from 
irritation  of  various  kinds — movement,  cold,  noise, 
dazzling  light,  worry— should  be  carefully  main- 
tained in  cases  of  trigeminal  neuralgia.  All  sources 
of  peripheral  irritation,  of  which  decayed  teeth, 
foreign  bodies  under  the  skin,  intestinal  worms, 
and  imperfectly  fitting  boots  are  examples,  should 
be  carefully  searched  for,  and  where  practicable  re- 
moved. If  lead  be  suspected,  the  drinking-water 
should  be  tested,  and  if  the  mineral  be  found  iodide 
of  potassium  may  be  administered.  Removal  from 
imperfectly  ventilated  rooms,  or  from  exposure  to 
noxious  gases,  is  essential.  A  warm,  dry  climate, 
such  as  Egypt  or  Algeria,  will  often  cure  when  all 
other  remedies  have  failed.  For  immediate  relief 
in  cases  of  extreme  severity  which  resist  other  treat- 
ment, morphine  may  be  injected  hypodermically, 
either  near  the  seat  of  pain,  or  in  an  indifferent 
part  of  the  body.  It  is  best  used  pretty  freely 
diluted,  iTtiij  of  a  solution  of  acetate  of  morphine, 
I  to  30,  being  commenced  with,  and  repeated,  if 
necessary,  when  the  pain  returns.  This  dose  may 
be  gradually  increased  to  one  of  luxv,  but  an  effort 


should  be  made  to  do  with  as  little  as  possible  and 
to  avoid  narcotic  effects.  The  greatest  care  must 
be  taken  to  avoid  establishing  a  morphine-habit 
(p.  611).  The  following  pill  is  often  useful: 
1^  Quinina;  Sulphatis  gr.  j,  Ferri  Tartarati  gr.  ij, 
Morphinte  Acetatis  gr.  —  ;  repeated  every  hour  or 
two  when  the  onset  is  expected. 

In  all  forms  of  neuralgia  it  is  necessary  to  pay 
attention  to  the  action  of  the  bowels.  In  some  cases 
considerable  relief  may  be  obtained  by  the  use  of 
small  blisters  (size  of  a  florin),  applied  in  the  neigh- 
bourhood of  the  principal  focus  of  pain,  one  follow- 
ing another  at  intervals  of  two  days,  not  on  but 
near  the  already  blistered  surface.  The  continuous 
current,  derived  from  a  sufficient  number  of  cells 
of  a  battery  to  cause  a  characteristic  feeling  of  burn- 
ing, may  be  so  applied  that  the  affected  nerve  is 
as  completely  as  possible  included  in  the  voltaic 
circuit.  Sponges,  or  large  leather-covered  metallic 
disc-electrodes,  moistened  with  warm  salt  water, 
should  convey  the  current,  and  be  kept  firmly 
pressed  upon  the  skin  for  about  ten  minutes  ;  or, 
while  one  is  stationary,  the  other  may  be  slid  along 
so  as  to  linger  in  turn  upon  each  focus  of  pain.  To 
avoid  shock  the  circuit  should  not  be  broken  by  the 
lifting  of  an  electrode  till  the  battery  is  '  let  down  ' 
to  zero.  If  relief  be  afforded,  the  application  may 
be  repeated  many  times  a  day,  at  intervals  of  a  few 
minutes  or  hours.  No  notice  need  be  taken  of  the 
position  of  the  poles  ( -1-  and  — ),  the  object  of  the 
proceeding  being  simply  to  alter  the  electric  tension 
of  the  tissues  which  are  made  to  form  part  of  the 
circuit.  The  method  is  often  disappointing  in  its 
results,  but  sometimes  gives  a  good  deal  of  pallia- 
tion. 

In  rare  instances,  but  especially  in  ovarian  neur- 
algia, the  hypodermic  injection  of  atropine  (~  gr. 
to  J—  gr.  of  the  sulphate)  may  prove  serviceable. 
Where  there  is  great  restlessness  and  irritability  of 
the  nervous  system,  bromide  of  potassium  in  thirty- 
grain  doses  two  or  three  times  a  day  should  be  used. 
Relief,  in  slight  cases  of  neuralgia,  is  obtained  by 
applying  to  the  skin  by  means  of  lint  such  liniments 
as  the  following  :  Chloroform!  ^ss,  Tincturse  Opii 
gss,  Linimenti  Belladonna  ad  giij  ;  or  5=  Spiritus 
Ammonite  Aromatici,  ^theris,  Tinctura;  Opii, 
Spiritus  Vini  Rectificati  aa  jj.  Aconite  and  veratrine 
benumb  the  sensory  nerves,  but  they  are  uncertain 
remedies  and  very  apt  to  cause  irritation.  Camphor- 
chloral  with  or  without  a  little  menthol  may  be 
applied  with  a  camel's  hair  brush. 

Phenazone  in  doses  of  five  grains  every  half-hour, 
or  from  ten  to  twenty  grains  every  four  hours,  is 
often  very  useful  in  neuralgia.  An  injection  of  iriij  of 
the  Injectio  Cocainre  Ilypodermica  at  the  seat  of 
pain  will  scarcely  ever  fail  to  produce  at  least  tem- 
porary relief.  The  liability  of  the  use  of  cocaine 
to  induce  a  habit  must,  however,  be  carefully  re- 
membered {see  Habits).  Phenacetin  in  doses  of 
ten  grains  in  cachets  will  frequently  be  of  service. 
Exalgin  may  also  be  tried  in  doses  of  from  two  to  four 
grains.  The  extract  of  cannabis  indica,  in  doses  of 
f  gr.  frequently  repeated,  will  sometimes  produce 
great  assuagement  of  suffering. 

In  unusually  severe  cases,  which  have  lasted  over 
years,  a  portion  of  the  nerve  may  be  excised  ;'  or, 
what  is  better,  the  nerve,  which  has  been  exposed 
by  an  incision,  may  be  lifted  from  its  bed  and  so 
firmly  pulled  upon  as  to  be  stretched,  and  then  a 
portion  excised  {see  Nerves,  Diseases  of).  Very 
satisfactory  results  have  sometimes  followed  this 
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procedure.  Some  time  after  the  cure  of  a  neuralgia 
tliere  may  be  threatenings  of  a  revival  (dull  heavi- 
ness, with  tenderness  of  the  part)  following  great 
fatigue  or  worry,  but  not  immediately  amounting 
to  anything.  Sleep  is  the  best  remedy  for  this 
condition,  and  this,  if  necessary,  may  be  aided  by 
giving  ten  grains  of  chloral  hydrate. 

For  the  treatment  of  coccygodynia  see  Coccygo- 
DYNiA.  T.  Buzzard. 

NEURASTHENIA  (yeOpoj/,  nerve  ;  a  priv.  ;  and 
afiivu^,  strength). 

Definition. — A  term  used  to  describe  a  pecu- 
liar form  of  disease,  sometimes  spoken  of  as  '  ner- 
vous exhaustion.'  The  name  has,  and  with  good 
reason,  been  objected  to  on  account  of  its  associa- 
tions, and  yet  no  better  one  has  been  proposed. 
Provisionally,  therefore,  since  some  name  is  essential, 
this  must  be  used  until  a  better  is  suggested. 

Symptoms  The  symptoms  are   protean,  and 

vary  so  much  in  different  cases  that  no  accurate 
description  of  them  can  be  given.  They  are  very 
different,  in  the  majority  of  cases,  from  those  of 
'  hysteria  '  as  it  is  generally  understood,  although  no 
doubt  '  hysterical  '  symptoms  often  co-exist.  Many 
of  the  cases  occur  in  clever,  emotional,  but  not 
fanciful  women,  who  would  give  all  they  possess  to 
be  well,  and  heartily  long  for  good  health,  if  they 
only  knew  how  to  obtain  it  ;  and  in  such  cases  the 
disease  is  as  far  removed  as  possible  from  the  con- 
dition known  as  'hysterical.' 

In  a  large  proportion  of  cases  the  origin  of  the 
illness  can  be  distinctly  traced  to  some  cause  inju- 
riously affecting  the  nervous  system,  such  as  the  loss 
of  a  near  relative,  monetary  reverses,  disappoint- 
ments in  love,  or  overstrain  —of  late  so  common  in 
the  modern  system  of  high-class  education  in  women. 
In  the  cases,  comparatively  rare,  but  still  occurring 
from  time  to  time  in  men,  a  similar  origin  from  the 
vexations  and  strains  of  business  affairs  is  often  ob- 
served. 

The  disease  is  not,  as  a  rule,  suddenly  established, 
but  is  the  gradual  outcome  of  deteriorated  health. 
No  distinctive  or  invariable  symptom  can  be  men- 
tioned, but  eventually  there  is  a  continuous  inability 
for  any  exertion,  a  constant  feeling  of  weariness  and 
fatigue,  until  at  last  all  effort  is  given  up,  and  the 
patient  gradually  lapses  into  a  bedridden  or  sofa- 
ridden  invalid. 

The  appetite  fails,  all  sorts  of  vague  dyspeptic 
discomforts — flatulence,  constipation,  and  the  like 
— develop  ;  and  general,  often  excessive,  emaciation 
is  a  common  condition.  There  is,  however,  a  well- 
marked,  although  less  common,  class  of  case,  in 
which,  along  with  all  the  symptoms  of  general 
weakness  above  referred  to,  there  is  a  deposit  of 
much  unwholesome  fat  in  the  subcutaneous  tissues, 
giving  the  patient  a  bloated,  ancemic,  and  very  un- 
healthy appearance.  The  urine  is  pale,  of  low 
specific  gravity,  loaded  with  phosphates,  with  a 
diminished  amount  of  urea,  and  sometimes  a  slight 
trace  of  albumen.  Other  vague  nervous  symptoms 
are  present,  especially  sleeplessness,  and  various 
vaso-motor  disturbances,  such  as  palpitation  and 
the  like.  Mental  and  emotional  symptoms  are 
pretty  sure  to  be  developed  sooner  or  later,  and 
are  generally  fostered  by  the  use  of  drugs,  con- 
stant fruitless  attempts  at  cure,  the  habitual  re- 
sort to  chloral  hydrate  and  other  sedatives,  and 
above  all  by  the  well-meant  but  often  highly  inju- 
dicious attentions  of  over-anxious  relatives,  nurses. 


and,  it  must  be  added,  doctors,  which  are  rarely 
wanting. 

Closely  allied  to  this  form  of  illness,  and  more 
properly  termed  hysterical,  are  a  most  important 
class  of  cases,  in  which  there  is  a  distinct  imitation 
of  real  disease.  Among  these  may  be  mentioned 
the  so-called  '  hysterical  apepsia '  of  young  girls, 
associated  with  most  marked  emaciation,  loathing 
of  food,  and  a  strange  unrest,  leading  to  exhaustion 
of  the  ill-nourished  muscles,  or  various  forms  of 
mimetic  disease,  such  as  paresis  of  the  limbs,  actual 
hysterical  paralysis,  hysterical  vomiting,  and  the 
like.  These,  however,  it  is  beyond  the  province  of 
this  article  to  dwell  upon  [see  Hysteria).  If  the 
history  of  such  cases  be  studied,  it  will  be  found 
that  they  show  a  lamentable  record  of  fruitless 
attempts  at  cure,  and  in  spite  of  all  they  have  gone 
steadily  down-hill. 

Treatment. — To  Weir  Mitchell  of  Philadelphia 
undoubtedly  belongs  the  merit  of  systematising  a 
method  of  dealing  with  such  cases,  based  on  a  com- 
mon-sense appreciation  of  their  causes,  which  renders 
them  no  longer  an  opprobruuji  iiiedicinic,  but  makes 
their  recovery  as  nearly  certain  as  anything  medical 
can  be,  provided  only  that  the  cases  are  properly 
selected,  and  the  treatment  is  intelligently  and 
thoroughly  carried  out.  This  '  Weir-^Iitchell ' 
treatment  is  a  systematised  plan  by  which  the 
weakened  body  is  placed  in  thorough  condition,  by 
means  of  continuous  rest,  enforced  feeding,  and 
regular  muscular  waste  produced  by  massage,  which 
enables  food  to  be  taken  and  assimilated. 

The  essentials  of  this  method  are  :  — 

1.  Complete  rest,  the  patient  being  placed  in  bed, 
and  kept  there  during  treatment  ;  and  it  should  be 
a  si)ie  qiul  noii  that  this  rest  should  not  be  in  the 
patient's  own  house,  but  in  a  medical  home  or  in 
lodgings,  the  friends  and  relatives,  whose  influence 
is  often  most  injurious,  being  strictly  excluded. 

2.  Regular  muscular  exercise  to  produce  tissue- 
waste,  by  means  of  massage  of  the  whole  body,  at 
first  for  ten  minutes  or  a  quarter  of  an  hour  twice 
daily,  soon  increased  to  an  hour  or  an  hour  and  a 
half.  The  influence  of  this  is  often  misunderstood, 
and  this  treatment  is  frequently  erroneously  talked 
of  as  a  'massage  treatment.'  It  should  be  borne  in 
mind  that  massage  is  nothing  more  than  a  remedial 
agent,  used  for  a  specific  purpose  ;  that  it  is  not  the 
most  miportant  part  of  the  cure  ;  and  that,  used 
alone,  and  without  enforced  rest  and  over-feeding, 
as  is  unfortunately  so  often  done,  it  cannot  possibly 
be  productive  of  any  real  good. 

3.  Feeding  is  (he  most  essential  part  of  the  treat- 
ment. At  first  the  patient  should  be  placed  on 
milk  alone,  about  five  ounces  every  third  hour. 
Within  a  few  days  this  is  increased  to  ten  ounces, 
so  that  at  least  two  quarts  are  taken  in  twenty-four 
hours.  Then,  by  degrees,  solid  food  is  added,  so 
that  within  a  fortnight  the  patient  should  be  taking 
three  large  mixed  solid  meals  daily,  in  addition  to 
the  milk,  and  often  a  cup  of  strong  soup,  with  two 
teaspoonfuls  of  beef  peptonoids  added,  twice  daily 
as  well.  This  exaggerated  diet  is  continued  f  )r  six 
weeks  or  two  months,  when  it  is  gradually  lessened, 
the  massage  also  being  discontinued,  and  the  patient 
allowed  to  get  up.  In  an  average  case  the  patient 
should  gain  from  fourteen  to  twenty-three  pounds 
during  this  time.  It  is  strange  to  see  how,  with 
returning  health,  all  invalid  habits  are  lost,  sleep 
becomes  regular  without  drugs,  the  bowels  cease 
to  require  assistance,  and  the  whole  appearance, 
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and  apparently  even  the  nature,  of  the  patient  is 
altered. 

At  the  end  of  the  treatment,  in  most  cases,  it  is 
advisable  that  the  patient  should  go  for  a  change, 
either  on  a  sea  voyage  or  abroad,  so  as  to  complete 
the  cure.  At  any  rate,  she  should  not  return  to  her 
family  until  her  health  is  re-established.  The 
essential  point  to  remember  is  that  no  half-measures 
should  be  permitted  :  if  this  treatment  is  not  carried 
out  thoroughly  and  completely,  it  had  much  better 
not  be  tried  at  all. 

W.  S.  Playfair. 

NEURITIS  (ceCpo;/,  a  nerve). — Synon.  :  Peri- 
pheral Neuritis  ;  Perineuritis  ;  Interstitial  Neuritis  ; 
Fr.  Nevrite  ;  Ger.  Nervenentziindnng. 

Definition. — Inflammation  of  a  nerve,  or  of 
the  fibrous  sheath  of  a  nerve. 

/Etiology  and  Pathology. — This  process 
occurs  sometimes  as  an  idiopathic  change,  the 
origin  of  which  is  altogether  obscure,  as  where  it 
implicates  some  of  the  intercostal  or  other  spinal 
nerves,  and  is  then  often  associated  with  an  erup- 
tion of  herpes  zoster  in  related  regions  of  the  skin. 
At  other  times,  as  in  some  of  the  cases  when  it 
attacks  the  facial  especially,  or  the  sciatic  nerve, 
neuritis  seems  to  be  set  up  as  a  result  of  local  ex- 
posure to  cold  [see  Facial  Paralysis  ;  and  Sci- 
atica). Such  forms  of  neuritis  as  these  are  com- 
monly spoken  of  as  '  rheumatic  inflammations  '  of 
the  respective  nerves.  Sometimes  this  appellation 
may  be  distinctly  justified  ;  1)ut  whether  such 
changes  have  necessarily  to  do  either  with  rheuma- 
tism or  with  a  rheumatic  predisposition  seems,  in 
many  other  cases,  fully  open  to  doubt. 

Contusions  or  traumatic  causes  of  various  kinds 
may  also  set  up  inflammation  in  nerves.  At  other 
times  a  neuritis  may.  be  initiated  in,  and  spread 
along,  nerves  leading  from  some  wound  or  sloughing 
sore.  This  latter  condition  of  things  has  been 
found  to  e.xist  in  some  cases  of  traumatic  tetanus 
{see  Tetanus).  Or  an  inflammation  already 
existing  may  spread  from  some  contiguous  structure 
to  adjacent  nerves,  as  when  cranial  or  spinal 
nerve-roots  become  involved  in  the  course  of  a 
meningitis. 

The  apparently  idiopathic  forms  of  neuritis,  as 
well  as  those  following  upon  exposure  to  cold,  are 
specially  prone  to  show  themselves  when  certain 
predisposing  causes  have  been  for  some  time  in 
operation.  Among  these  some  of  the  best  known 
and  most  frequently  operative  are  the  gouty  dia- 
thesis, the  syphilitic  cachexia,  and  the  presence  of 
diabetes  ;  in  each  of  which  neuritis  in  some  form 
or  other  is  of  common  occurrence.  Other  more 
specific  predisposing  causes  of  neuritis  exist  in  the 
presence  of  leprosy,  of  epidemic  influenza,  or  of 
poisoning  by  lead  or  arsenic.  Many  of  the  toxic 
causes,  in  fact,  which  are  most  effective  in  the  pro- 
duction of  a  multiple  symmetrical  neuritis  of  paren- 
chymatous type  {see  NEURITIS,  Multiple)  are 
also  capable  of  inducing  a  localised  neuritis  of 
peripheral  or  interstitial  type,  such  as  we  are 
now  considering — and  this  may  vary  much  in 
intensity  and  also  in  its  degree  of  acuteness  or 
chronicity. 

Anatomical  Characters. — Strictly  speaking, 
we  have  mostly  to  do  in  this  pathological  state  with 
inflammation  of  the  sheath  of  the  nerve,  or  of  its 
interstitial  tissues,  rather  than  with  changes  in  the 
nerve-fibres  themselves.    It  is  possible,  of  course, 


that  the  nerve-fibres  in  this  condition  may  undergo 
some  distinctive  pathological  changes  ;  but  what  is 
at  present  known  is,  that  the  neurilemma,  or  con- 
nective-tissue sheath  of  the  nerve  (including  its 
minute  prolongations  between  and  around  separate 
bundles  of  nerve-fibrils),  becomes  much  more  hyper- 
aemic  than  natural,  and  that  on  microscopical 
examination  there  is  to  be  found,  in  addition  to  the 
increased  vascularity,  a  multiplication  of  new  tissue- 
elements  and  the  presence  of  migrated  leucocytes. 
These  changes  may  cause  considerable  swelling  of 
the  nerve-sheath  and  of  its  prolongations,  and  thus 
may  produce  either  mere  irritation  or  more  or  less 
compression  of  the  nerve-tubules,  according  to  the 
amount  of  new  elements  which  accumulate  in  or  are 
produced  within  the  nerve-sheath.  So  that  degenera- 
tive or  sub-inflammatory  changes  in  the  nerve-fibres 
may,  at  least,  often  be  found  co-existing  as  secondary 
or  induced  phenomena. 

All  such  changes  may  be  localised  to  particular 
regions,  or  they  may  extend  more  or  less  diffusely 
along  the  whole  length  of  a  nerve. 

Symptoms. — The  symptoms  of  neuritis  will 
necessarily  vary  much  according  to  the  functions 
with  which  the  affected  nerve  is  concerned.  There 
may  be  impairment  of  special  or  common  sensi- 
bility, or  pain  may  exist  (referred  to  the  peripheral 
distribution  of  the  nerve),  with  more  or  less  dis- 
tinct tenderness  along  its  course  or  at  its  point  of 
emergence  from  some  bony  canal.  In  these  cases 
the  pain  is  generally  paroxysmal  and  neuralgic  in 
character,  while  the  skin  is  hyperaesthetic,  and 
perhaps  shows  some  vaso-motor  or  trophic  changes. 
All  these  phenomena  are  well  illustrated  in  diseases 
of  the  trigeminus  [see  Trifacial  Nerve,  Diseases 
of),  and  therefore  need  not  be  dwelt  upon  further 
here.  Where  a  strictly  motor  nerve  is  implicated, 
there  may  be  twitchings  of  the  muscles  to  which 
it  is  distributed,  followed  by  more  or  less  distinct 
paralysis,  and  subsequently  marked  wasting  of  the 
affected  muscles — conditions  which  are  well  ex- 
emplified in  inflammations  of  the  facial  nerve  {see 
Facial  Paralysis).  In  the  case  of  a  mixed  nerve 
being  involved,  both  kinds  of  symptoms  present 
themselves — that  is,  more  or  less  severe  pains  and 
tenderness,  with  trophic  symptoms,  and  distinct 
paresis  or  paralysis,  with  subsequent  atrophy  of  the 
muscles  to  which  the  nerve  is  distributed.  A  de- 
tailed consideration  of  such  phenomena  would  be 
needless  here,  as  they  are  set  forth  in  relation  to 
inflammation  in  the  sciatic  nerve,  under  the  article 
Sciatica  ;  and  also  because  all  such  symptoms  and 
changes  are  likewise  considered  under  the  article 
Neuritis,  Multiple. 

There  is,  undoubtedly,  an  intimate  relationship 
in  many  cases  between  different  forms  of  neuritis 
and  neuralgia  aff'ecting  similar  sites ;  the  reader 
may,  therefore,  be  further  referred  to  the  article 
Neuralgia  for  additional  information. 

Treatment. — The  treatment  of  neuritis  is  both 
general  and  local.  The  general  treatment  is  of 
especial  importance  in  cases  where  the  condition 
seems  attributable  to  the  influence  of  syphilis,  and 
then  the  administration  of  small  doses  of  perchloride 
of  mercury,  in  combination  with  large  doses  of 
iodide  of  potassium,  will  often  produce  marvellously 
beneficial  results.  Smaller  doses  of  iodide  of 
potassium  alone,  or  with  colchicum,  are  to  be  given 
in  other  cases,  in  which  rheumatism  or  gout  may 
seem  to  be  one  of  the  factors  in  exciting  the  nerve- 
inflammation.    But  in  these  cases,  and  also  in  those 
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which  are  simple  results  of  exposure  to  cold,  the 
cure  may  be  often  expedited,  and  the  patient  also 
temporarily  relieved,  by  local  treatment,  such  as  the 
application  of  a  few  leeches  (especially  in  the  early 
stages),  hot  fomentations,  or  small  flying  blisters. 

During  the  course  of  the  treatment  special 
symptoms  may  become  all-important.  Thus,  pain 
may  become  so  agonising  as  imperatively  to  demand 
measures  for  its  relief  ;  and,  where  paralysis  is  one 
of  the  symptoms,  galvanism  or  massage  (or  perhaps 
lioth)  must  be  employed  daily,  or  two  or  three 
limes  a  week,  in  order  to  prevent  as  much  as  possi- 
ble the  muscles  from  degenerating  while  the  patho- 
logical condition  in  the  nerve  is  being  cured — that 
is,  in  cases  in  which  a  cure  is  possible.  All  these 
indications,  however,  will  be  found  more  fully  con- 
sidered under  the  articles  Sciatica  ;  and  Neuritis, 
MuLiii'LE.  II.  Charlton  Bastian. 

NEURITIS,  IV1ULTIPLE.--SYN0N.  :  Polyneur- 
itis ;  Peripheral  Neuritis  ;  Fr.  Paralysies  Periphc- 
riqties  ;  Ger.  Mulliplex  Neuritis  ;  Neuritis  Acuta 
Progressiva. 

Definition. —  A  nervous  affection  characterised 
by  various  motor,  sensory,  and  trophic  symptoms  ; 
dependent  upon  disease  occurring  simultaneously, 
or  in  rapid  succession,  in  the  peripheral  termina- 
tions of  nerves  in  various  parts  of  the  body,  under 
the  influence  of  extrinsic  or  intrinsically  derived 
toxic  agents  of  one  or  other  kind. 

Anatomical  Characters.  —  The  morbid 
changes  that  occur  in  the  nerves  in  this  disease  are 
met  with  principally  at  their  finer  terminations,  or, 
it  may  be,  even  exclusively  there.  Where  the 
larger  branches  of  the  nerves  are  also  involved,  the 
intensity  of  the  process  generally  diminishes  as  we 
recede  from  the  periphery.  A  second  peculiarity  is 
that  the  changes  are  most  frequently  symmetrical  on 
the  two  sides  of  the  body,  whether  the  nerves 
affected  be  in  the  limbs,  where  they  are  by  far  the 
most  frequently  involved,  or  in  other  parts.  A  third 
peculiarity  is  that  the  inflammatory  or  degenerative 
changes  are  found  to  occur  essentially  in  the  nerve- 
fibres  themselves,  rather  than  in  their  sheaths  or 
interstitial  tissues ;  or,  in  other  words,  that  the 
inflammatory  changes  are  in  the  main  parenchyma- 
tous, rather  than  interstitial  as  they  are  in  simple 
neuritis.  Of  course  these  two  kinds  of  change  do 
not  occur  singly  in  either  case,  but  in  multiple 
neuritis  it  seems  plain  that  the  parenchymatous 
changes  are  distinctly  in  excess,  and  they  are 
believed  also  to  be  primary  rather  than  secondary 
degenerative  changes  due  to  strangulation  of  the 
nerve-fibres  higher  up,  as  some  have  imagined. 
Though  primary  parenchymatous  changes  may  be 
the  rule,  we  may  still  admit  the  occurrence  also  of 
secondary  degenerative  changes  in  the  nerve-fibres. 

The  naked-eye  alterations  in  the  appearance  of 
the  nerves  may  not  be  great.  Their  extent  depends 
in  part  upon  the  amount  of  co-existing  inflamma- 
tion in  their  connective-tissue  envelopes,  and  in 
part  also  upon  the  severity  and  duration  of  the 
inflammatory  process  in  the  nerve  as  a  whole.  But 
even  where  they  are  not  notably  swollen  and 
hyperxnnic,  the  nerves  may  be  deficient  in  their 
proper  lustre,  and  irregular  in  their  contour,  owing 
to  accumulations  of  fat  derived  from  degenerated 
myelin  ;  or,  in  later  stages  still,  they  may  be  wasted 
and  reduced  to  little  more  than  mere  connective- 
tissue  strands.  It  may  often  happen,  however,  that 
no  very  appreciable  changes  are  to  be  detected  by 


the  naked  eye,  and  that,  in  order  to  establish  the 
existence  of  multiple  neuritis,  the  finer  branches  of 
the  nerves  have  to  be  dissected  out  and  submitted 
to  careful  microscopical  examination. 

Where  changes  exist  in  the  sheath  and  interstitial 
tissues  of  the  nerves,  they  are  such  as  have  already 
been  described  in  the  article  Neuritis,  consisting 
in  the  main  of  increased  vascularity,  some  amount 
of  exudation  of  serum,  migration  of  leucocytes,  and 
multiplication  of  nuclei  in  the  sheath  of  Schwann 
and  elsewhere.  The  distinctive  changes  that  occur 
in  multiple  neuritis  are,  however,  those  which  take 
place  in  the  nerve-fibres  themselves.  These  agree 
in  almost  all  respects  with  the  changes  that  occur  in 
the  '  secondary  degeneration '  of  a  nerve  on  the 
distal  side  of  a  section  or  other  severe  injury.  The 
myelin  first  becomes  cloudy  and  granular,  and  then 
undergoes  segmentation — first  into  large  and  subse- 
quently into  smaller  and  smaller  masses,  until  at  last 
there  is  left  only  a  number  of  fatty-looking  globules 
and  particles  surrounding  the  swollen  and  altered 
axis-cylinder.  As  this  process  advances  the  sheath  of 
the  nerve  gives  way  here  and  there  ;  surrounding 
cells  swell,  and,  taking  up  the  fatty  particles, 
become  converted  into  'granulation-corpuscles;' 
while  ultimately  the  axis-cylinder  may  be  more  or 
less  completely  destroyed. 

However  extreme  the  changes  in  the  nerves  may 
be,  it  is  now  certain  that,  in  periods  of  from  six  to 
twelve  months  or  more,  complete  regeneration  may 
take  place,  just  as  it  has  been  observed  to  occur  in 
experimental  lesions  in  the  lower  animals.  New 
axis-cylinders  become  formed  in  continuity  with  the 
old,  and  these  subsequently  become  surrounded 
with  sheaths  of  myelin.  Thus  it  is  that  the  pro- 
gnosis in  a  given  set  of  symptoms  caused  by  periphera- 
neui'itis  is  so  much  better  than  it  would  be  if  the 
symptoms  had  been  dependent  upon  similarly  severe 
lesions  occurring  in  the  spinal  cord  itself. 

Atrophic  degeneration  of  muscles,  in  relation  with 
the  afl'ected  nerve,  progresses  pai-i  passu  with  the 
changes  of  the  latter.  The  muscle-fibres  waste  from 
the  occurrence  of  fatty  and  granular  degeneration, 
while  the  nuclei  of  their  sheaths  multiply,  and 
hyperplasia  of  tissue-elements  also  takes  place  in 
the  intervening  connective  tissue. 

Occasionally  in  some  of  the  worst  cases,  in  which 
death  has  occurred,  it  has  been  established  that 
small  changes  of  dift'erent  kinds  occur  also  in  the 
spinal  cord.  Such  changes  have  been  found  more 
especially  in  the  cases  of  multiple  neuritis  caused  by- 
alcohol,  lead,  arsenic,  diphtheria,  and  chill  ;  but 
they  may  well  occur  also  where  multiple  neuritis 
follows  in  the  wake  of  other  causes.  The  changes 
met  with  have  for  the  most  part  consisted  of  atrophic 
conditions  in  the  great  ganglion-cells  of  the  anterior 
cornua,  together  with  some  amount  of  over-growth 
in  the  surrounding  neuroglia. 

In  addition  to  these  more  or  less  essential  changes 
other  morbid  conditions  might  be  expected  in  in- 
ternal organs,  varying  widely  in  their  nature  in 
different  cases,  in  accordance  with  the  varying  con- 
ditions under  the  influence  of  which  the  multiple 
neuritis  has  been  established  ;  that  is,  we  may  meet 
with  visceral  changes  due  to  previous  alcoholism,  to 
malarial  poisoning,  or  to  some  antecedent  acute 
specific  disease,  as  the  case  may  be. 

/Etiology  and  Pathology. — The  best-known 
forms  of  this  disease  are  undoubtedly  due  to  the 
action  of  poisons  circulating  in  the  blood  upon  the 
peripheral  terminations  of  nerves  in  different  parts 
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of  the  body,  and  especially  upon  those  of  the  ex- 
tremities. The  evidence  of  this  mode  of  causation 
is  so  strong  for  so  many  forms  of  the  affection  that 
it  is  now  pretty  legitimately  conjectured  to  be,  in 
one  way  or  another,  applicable  to  all  of  them — that 
they  are  in  fact  all  toxic  forms  of  paralysis,  though 
capable  of  being  arranged  into  different  groups 
according  to  the  nature,  or  the  mode  of  production, 
of  the  toxic  agencies  in  question.  From  this  point 
of  view  the  best-attested  causes  of  multiple  neuritis 
may  be  roughly  classified  in  the  following  manner  : — 

A.  Poisons  of  Extrinsic  Origin.  —  Alcohol  ; 
Arsenic  ;  Bisulphide  of  Carbon  ;  Lead. 

B.  Poisons  evolved  by  Microbes  associated  zvith 
various  Infective  or  Endemic  Diseases.  —  Diph- 
theria ;  Variola  ;  Typhoid  Fever  ;  Typhus  Fever  ; 
Measles  ;  Beriberi ;  Septicaemia  ;  Malaria ;  In- 
fluenza ;  Syphilis  ;  Leprosy  ;  Tuberculosis. 

C.  Poisons  evolved  during  Metabolic  Processes 
occurring  in  some  of  the  Oigans  and  Tissues  of  the 
Body  itself. — Chill  ;  Excessive  Muscular  Exercise  ; 
Diabetes  Mellitus  ;  Gout ;  Cachectic  states  ;  Idio- 
pathic or  '  Spontaneous  '  Cases. 

The  cases  belonging  to  (A)  the  first  category 
supply,  of  course,  the  clearest  evidence  that  multiple 
neuritis  is  due  to  the  presence  of  poisonous  sub- 
stances circulating  with  the  blood,  and  thus  exerting 
an  irritative  influence  on  the  peripheral  nerves. 

The  diseases  comprised  in  (B)  the  second  category, 
in  the  course  of  which,  or  as  sequels  of  which, 
multiple  neuritis  has  been  found  to  occur  more  or 
less  frequently,  are  all  of  them  associated  with  the 
growth  and  multipUcation  of  micro-organisms  either 
in  the  blood  or  in  some  parts  of  the  body.  Under 
such  circumstances  it  is  well  known  that  alkaloidal 
and  other  substances  of  a  poisonous  nature  (toxins) 
are  more  or  less  abundantly  produced,  as  excreted 
products,  during  the  life -activity  of  the  micro- 
organisms, which  substances,  finding  their  way  into 
the  blood,  may  act  upon  the  peripheral  nerves  inf 
much  the  same  manner  that  alcohol  or  arsenic  does. 
It  is  well  known  that  such  effects  do  not  occur  in  all 
cases,  but  only  in  a  comparatively  small  proportion 
of  the  cases  of  each  of  these  diseases.  We  must, 
therefore,  suppose  that,  in  the  cases  in  which  mul- 
tiple neuritis  is  produced,  there  has  either  been 
some  slight  variation  in  the  nature  of  the  poisons 
finding  their  way  into  the  blood,  or  else  that  the 
ordinary  poisons  associated  with  the  several  diseases 
are  aided,  in  such  individuals,  by  the  co-existence  o 
one  or  more  intrinsic  favouring  conditions. 

In  regard  to  the  third  category  (C)  of  cases,  in 
two  of  them  at  least  it  is  known  that  the  blood  is 
especially  apt  to  be  altered  in  composition,  and  to 
contain  products  which  may  exercise  an  irritative 
influence  upon  the  peripheral  nerves  in  some  parts 
of  the  body.  The  excess  of  uric  acid  in  the  blood 
may  operate  in  this  way  in  gout  ;  while  in  diabetes 
the  irritative  effects  upon  the  nerves  are  not  supposed 
to  be  due  to  the  presence  of  an  excess  of  sugar  in 
the  blood  (since  the  frequency  of  the  association  of 
the  disease  with  neuritis  bears  no  regular  relation 
to  the  amount  of  sugar  contained  therein),  but 
rather  to  the  presence  in  the  blood  of  some  acid  or 
ethereal  products  (derivatives  of  ;8-oxybutyric  acid), 
such  as  are  known  to  occur  at  times  in  association 
with  diabetes  mellitus.  It  seems  perfectly  certain, 
also,  that  some  of  the  cases  of  multiple  neuritis  are  set 
up  after  exposure  to  chill  and  cold  ;  just  as,  in  other 
subjects,  acute  spinal  paralysis  may  be  engendered 
under  similar  conditions.    These  are  the  cases  of 
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so-called  '  rheumatic  '  origin  ;  and  it  is  conjectured 
that  in  them  some  poisonous  product  is  formed 
within  the  system,  as  a  result  of  the  chill,  which, 
according  to  individual  proclivity  or  the  nature  of 
the  products  engendered,  excites  either  multiple 
neuritis  or  acute  spinal  paralysis,  or  it  maybe  both  ; 
just  as,  under  other  individual  conditions,  the  malady 
excited  is  an  acute  articular  affection,  or  an  acute 
inflammation  of  some  other  internal  organ.  Lastly, 
in  certain  cachectic  or  ancemic  states  of  the  system 
there  is  a  tendency  to  the  occurrence  of  neuritis  ; 
and  perhaps  it  is  principally  to  this  kind  of  causation 
or  to  the  occurrence  of  slight  exposure  to  cold  that 
we  may  ascribe  the  so-called  idiopathic  or  '  spon- 
taneous '  cases  of  multiple  neuritis — that  is,  cases 
for  which  no  very  distinct  cause  of  a  toxemic 
character  can  be  assigned. 

If  we  omit  the  astiologically  obscure  cases  last  re- 
ferred to,  it  will  be  seen  that  all  the  conditions 
under  which  multiple  neuritis  is  prone  to  occur  are 
states  of  the  system  in  which  poisons  of  one  or  other 
kind  would  be  circulating  with  the  blood  ;  and  such 
a  mode  of  origin  for  the  inflammatory  condition  of 
the  nerves  is  rather  confirmed  by  the  fact  of  the  re- 
markably symmetrical  distribution  of  the  neuritis 
that  is  so  commonly  met  with  in  these  cases,  and  to 
which  reference  has  already  been  made. 

We  must  not  omit  to  mention,  moreover,  the  fact 
of  the  relation  supposed  to  exist  between  Raynaud's 
disease  and  peripheral  neuritis.  While  referring  to 
the  article  on  that  disease  [see  Raynaud's  Disease) 
for  further  information,  it  need  only  be  said  here 
that  multiple  neuritis  may  or  may  not  show  itself  as 
an  epiphenomenon  rather  than  as  an  essential  con- 
stituent of  this  remarkable  morbid  condition. 

Then,  again,  it  should  be  said  that  '  acute  ascend- 
ing paralysis  '  (Landry)  has  been  held  by  some,  and 
especially  by  the  late  Dr.  Ross,  to  be  one  of  the 
idiopathic  forms  of  multiple  neuritis.  From  the 
clinical  point  of  view  there  is  undoubtedly  much  to 
be  said  in  support  of  this  doctrine,  but  the  proof  of 
this  position  has  yet  to  be  established.  See  Spinal 
CoRD,  Special  Diseases  of. 

Multiple  neuritis  occurs  with  all  degrees  of  severity, 
not  only  at  different  times  under  the  operation  of 
the  same  kind  of  cause,  but  also  very  notably  under 
the  influence  of  the  different  causes  that  have  been 
above  enumerated.  The  latter  difference  is  so 
striking  that  the  several  causes  above  referred  to 
may,  from  the  point  of  view  of  the  average  intensity 
of  the  multiple  neuritis  which  they  engender,  be 
divided  into  two  classes,  as  follows  :  — 

Causes  of  more  Intense  Forms  of  Multiple  Neuritis. 
Beriberi  ;  Alcohol  ;  Arsenic  ;  Chill  ;  Diphtheria ; 
Variola  ;  Excessive  Muscular  Exercise  ;  Typhus 
Fever  ;  Typhoid  Fever  ;  Measles  ;  Influenza. 

Causes  of  Slighter  Forms  of  Multiple  Neuritis. 
Bisulphide  of  Carbon  ;  Lead  ;  Malaria  ;  Septicemia  ; 
Syphilis  ;  Leprosy  ;  Diabetes  Mellitus  ;  Gout  ; 
Tuberculosis  ;  Cachectic  states. 

The  cases  of  multiple  neuritis  that  occur  under 
either  of  the  first  class  of  causes  may  be,  and  often 
are,  well-developed  typical  forms  of  the  malady  ; 
those,  on  the  other  hand,  which  occur  from  one  or 
other  of  the  second  class  of  causes  are  much  more 
habitually  ill -developed  and  more  or  less  localised 
forms  of  the  affection,  and  in  some  of  these  cases 
(especially  those  associated  with  leprosy,  syphilis,  or 
gout)  it  is  the  sheath  and  interstitial  tissues  of  the 
nerve,  rather  than  the  nerve-fibres  themselves, 
which  are  most  prone  to  be  affected.    In  these 
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cases,  also,  the  inflammation  is  often  not  limited  to 
the  peripheral  twigs,  but  may  involve  the  main 
trunks  and  the  roots  of  the  nerves.  In  all  respects, 
indeed,  there  is  in  these  cases  often  more  the  cha- 
racters of  a  local  neuritis  than  of  the  more  general 
affection. 

It  should  be  borne  in  mind,  again,  that  in  many 
of  the  cases  of  multiple  neuritis  there  may  have 
been  more  than  one  cause  in  operation  ;  thus,  alco- 
hol and  anremic  conditions  of  the  system,  or  syphilis, 
may  co-operate  with  tuberculosis  ;  chill  or  lead  with 
alcohol  ;  or  local  exposure  to  wet  and  cold  may 
reinforce  syphilis  or  gout  in  the  production  of  some 
of  the  more  localised  forms  of  multiple  neuritis. 
The  recent  widespread  epidemic  of  peripheral  neur- 
itis in  certain  parts  of  the  north  of  England,  due  to 
the  presence  of  arsenic  in  one  or  other  of  the  ingre- 
dients used  in  the  manufacture  of  beer,  has,  how- 
ever, shown  that  one  of  the  most  potent  combina- 
tions for  the  production  of  this  disease  is  a  mixture 
of  arsenic  with  alcohol. 

In  the  more  intense  forms  of  multiple  neuritis 
lesions  may  occur  in  the  spinal  cord  as  well  as  in 
the  peripheral  nerves.  This  is  notably  the  case  in 
some  of  the  'rheumatic'  forms  of  the  disease,  and 
in  some  of  the  cases  due  to  lead,  diphtheria,  or 
some  other  of  the  acute  specific  diseases. 

Neither  in  the  more  intense  nor  in  the  more 
localised  forms  of  the  disease  are  we  able  definitely 
to  bridge  the  gap  which  lies  between  our  know- 
ledge of  the  ;i;tiology  and  that  of  the  morbid  anatomy 
of  this  affection — we  are  unable  to  say  anything  defi- 
nite, that  is,  as  to  the  exact  pathogenesis  of  the 
changes  in  the  peripheral  terminations  of  the  nerves 
or  in  the  spinal  cord.  No  light  whatever  is  really 
thrown  upon  this  obscure  subject  by  the  hypothesis 
that  functional  changes  in  spinal  trophic  centres 
first  occur,  which  lead  secondarily  to  the  oI)served 
failure  or  perversion  of  nutrition  in  the  peripheral 
nerves.  It  would  only  shift  the  difficulty  farther 
back,  even  if  this  hypothesis  explained  (which  it 
does  not)  the  localisation  of  the  changes  in  the 
nerves  to  their  peripheral  terminations.  As  it  is, 
we  can  only  suppose  that  the  tissues  affected,  and 
the  particular  parts  of  them,  are,  by  their  individual 
constitution,  especially  prone  to  be  irritated  by  the 
presence  in  the  blood  of  the  various  poisons  to 
which  we  have  referred. 

Multiple  neuritis  from  one  or  other  of  the  causes 
mentioned  may  occur  at  almost  any  age  ;  but  the 
disease  is  by  far  the  most  frequently  met  with  some 
time  between  the  twentieth  and  the  fiftieth  year. 

Some  separate  description  or  mention  must  now 
be  made  of  the  difievent  forms  of  multiple  neuritis. 

A.  Cases  due  to  Common  Poisons. — Mul- 
tiple Ncurith  due  lo  Aliohol. — This  is  the  com- 
monest of  all  the  forms  of  multiple  neuritis,  and  it 
is  met  with  also  much  more  frequently  in  women 
than  in  men.  Spirit-drinking  seems  to  be  most 
prone  to  excite  it,  and  especially  when  spirit  is 
taken  in  small  or  moderate  quantities  continuously 
over  long  periods,  and  when  at  the  same  time  there 
has  been  little  exercise  in  the  open  air.  While 
alcoholic  neuritis  is  more  common  among  women, 
delirium  tremens  is  more  frequent  among  men  — 
differences  which  may  be  dependent  partly  upon 
sex,  but  perhaps  more  notably  upon  the  dift'erent 
habits  of  the  two  sexes,  especially  in  regard  to  extent 
of  open-air  exercise. 

Symptoms. —The  onset  of  the  affection  is  gene- 
rally gradual,  being  often  preceded  for  months  or 
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weeks  by  gastric  symptoms,  insomnia,  and  rapid 
pulse,  together  with  numbness  and  tingling,  shoot- 
ing pains,  tremors,  cramps,  and  some  paresis  of  the 
limbs — especially  of  the  lower  limbs.  Actual  loss 
of  power  may  then  come  abruptly  at  any  time,  at 
first  in  the  feet  and  legs,  later  on  in  the  thighs — 
though,  often  before  they  become  involved,  the 
hands  and  arms  also  show  signs  of  paralysis,  which 
is  most  marked  in  the  extensors  of  the  wrists.  In 
many  instances  the  paralysis  may  stop  here  ;  but  in 
the  more  severe  cases  it  gradually  advances  so  as 
to  involve  the  nerves  supplying  the  trunk  muscles, 
some  of  the  cranial  nerves,  and  at  last  perhaps  the 
phrenic  nerve. 

The  '  dropped  wrists,'  and  the  'dropped  feet,'  as 
the  patient  lies  in  the  recumbent  position,  are  very 
characteristic  of  multiple  neuritis  ;  and  the  para- 
lysis of  the  limbs  is  almost  always  of  the  flaccid  type. 
The  affected  muscles  speedily  become  flabby  and 
much  wasted.  When  in  this  condition  they  show 
a  more  or  less  modified  electrical  '  reaction  of  de- 
generation. '  They  usually  cease  to  respond  to  fara- 
dism  ;  and  if  they  respond  at  all  to  galvanism,  it  is 
only  to  very  strong  currents,  and  that  in  a  slow, 
sluggish  manner,  the  reaction  to  A.C.C.  being 
greater  than  that  to  C.C.C.  In  some  exceptional 
cases,  and  in  the  early  stages  of  the  affection  gene- 
rally, the  electrical  reactions  may  be  very  little 
altered. 

Various  disturljances  of  sensibility  cause  the 
greatest  distress  to  the  patient.  The  limbs  are 
often  the  seat  of  excruciating  pains,  the  skin  is  more 
or  less  generally  hyperoesthetic,  and  the  muscles 
also  in  the  affected  parts  are  extremely  tender,  even 
to  slight  pressure.  There  is  often,  moreover, 
marked  tenderness  along  the  course  of  the  nerves, 
so  that  the  patient  is  apt  to  cry  out  when  touched 
or  moved  even  in  the  gentlest  manner.  In  addition, 
various  parresthesias,  such  as  tingling,  numbness, 
and  formication  in  the  limbs,  are  mostly  present. 
In  the  more  severe  cases  these  latter  symptoms  may 
disappear  during  the  height  of  the  malady,  when 
anresthesia  becomes  developed,  but  may  be  expected 
to  return  as  recovery  advances.  With  cutaneous 
anajsthesia  of  the  limbs,  often  localised  to  the  ter- 
minal portions  or  to  the  areas  of  particular  nerves, 
there  may  also  be  more  or  less  marked  loss  of  mus- 
cular sense.  Some  of  the  special  senses  may  also 
be  afiected,  especially  vision,  leading  to  amblyopia 
and  contraction  of  the  field  for  colour-vision.  Occa- 
sionally, also,  inequality  and  slight  contraction  of 
the  pupil  has  been  met  with,  and  very  rarely  optic 
neuritis.  The  cutaneous  reflexes  are  often  present, 
but  may  be  lost  where  the  anresthesia  is  marked. 
The  knee-jerks  are  commonly  lost  at  an  early  stage 
of  the  affection  ;  but  occasionally,  in  exceptional 
cases,  they  are  found  to  lie  retained,  and  even  to  lie 
slightly  exaggerated  for  a  time. 

In  many  of  the  slight  cases  of  the  disease  a  certain 
amount  of  inco-ordination  as  well  as  paralysis  can 
be  recognised  ;  and  in  the  cases  in  which  the  in- 
volvement of  the  muscular  sense  is  more  than  usually 
marked,  a  slight  ataxic  condition  is  produced  in 
both  the  arms  and  the  legs,  but  especially  in  the 
latter.  This,  in  combination  with  other  symptoms 
present,  such  as  the  pains  in  the  limbs,  the  loss  of 
the  knee-jerks,  unsteadiness  when  the  eyes  are 
closed,  and  a  peculiar  high-stepping  gait,  causes 
the  patient's  condition  to  resemble  more  or  less 
closely  that  met  with  in  locomotor  ataxy.  Such 
cases  are  now  spoken  of  pscudo-tabcs  ;  and,  although 
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they  may  be  met  with  in  multiple  neuritis  from  any 
other  cause,  they  seem  to  be  rather  specially  fre- 
quent in  the  form  of  the  disease  due  to  alcohol, 
though  perhaps  still  more  so  when  it  is  due  to 
arsenic  or  to  a  combination  of  these  toxic  agents. 
The  points  which  enable  us  to  distinguish  these 
forms  from  true  tabes  will  be  referred  to  later  under 
the  head  of  '  Diagnosis. ' 

Vaso-motor  and  trophic  symptoms  occur  in  some 
cases  about  the  feet  and  hands,  in  the  form  of 
oedema,  lividity,  glossy  skin,  and  more  or  less  pro- 
fuse sweating.  Later  on,  the  limbs  are  still  further 
altered,  especially  in  old  neglected  cases,  by  the 
occurrence  of  contractures  of  the  fingers  and  of  the 
calf-muscles,  due  to  weakness  of  the  extensors. 
Bed-sores  are  usually  absent ;  and  power  over  the 
sphincters  of  the  bladder  and  rectum  is  commonly 
retained. 

In  the  early  stages  of  alcoholic  neuritis  there  is 
another  class  of  symptoms  of  great  importance  com- 
monly present,  namely,  those  of  cerebral  type. 
These  are  sometimes  most  marked,  and  of  a  very 
varied  character.  There  may  be  loss  of  memory,  loss 
of  ability  to  concentrate  the  attention,  together  with 
illusions  and  hallucinations — especially  towards  even- 
ing and  at  night,  when  insomnia  is  often  most  ob- 
stinate and  very  exhausting  to  the  patient.  In 
some  cases  there  may  be  distinct  delirium  continuing 
for  days  ;  and,  even  where  this  is  not  present,  there 
is  often  a  peculiarly  active  imagination,  together 
with  a  sort  of  waking  dream -like  state.  Thus, 
patients  will  give  circumstantial  details  of  imaginary 
events  in  which  they  have  taken  part,  or  of  visits 
which  they  have  paid  within  the  last  hour  or  so, 
when  they  have  been  quite  incapable  of  even  leaving 
their  beds.  In  the  course  of  a  week  or  so,  under 
proper  treatment,  such  symptoms  will  gradually  sub- 
side. The  patient  will  then  (or  earlier  where  the 
more  acute  symptoms  are  absent)  show  distinct 
evidence  of  a  lowered  jtiorah.  Statements  about 
their  habits  in  regard  to  alcohol  are  almost  always 
unreliable,  often  flagrantly  untrue,  and  made  even 
in  the  face  of  the  strongest  evidence  to  the  contrary. 
We  must  look  to  the  relatives  or  the  associates  of 
the  patient  if  we  are  to  obtain  correct  testimony  in 
regard  to  this  matter. 

The  course  of  the  disease  in  alcoholic  neuritis  is 
pretty  constant,  though  its  duration  is  extremely 
variable,  according  to  the  degree  of  severity  of  the 
attack.  After  a  slow  or  more  abrupt  onset  the  sym- 
ptoms go  on  increasing  up  to  a  certain  point  ;  then 
there  is  a  decline  of  the  more  urgent  symptoms  in  a 
gradual  fashion  ;  after  this  the  patient  may  remain 
in  a  more  or  less  stationary  condition  for  many 
months  ;  finally,  a  period  of  slow  improvement  sets 
in,  during  which  the  tenderness  of  the  muscles 
abates,  and  their  nutrition  and  power  improve,  the 
anresthesia  diminishes,  and  with  it  there  is  a  return 
of  numbness  and  tingling  in  the  hands  and  feet. 
The  duration  of  the  disease  varies  from  two  or  three 
months  to  from  one  to  two  years. 

Multiple  Neuritis  due  to  Bisulphide  of  Carbon. — 
Delpech  showed  that  the  effects  of  this  compound 
upon  the  system  were  somewhat  similar  to  those  of 
alcohol.  The  symptoms  are  principally  met  with 
in  rubber-factory  operatives.  It  appears  that  intense 
frontal  headaches  are  common  among  workers  in 
rubber,  even  though  no  further  symptoms  develop. 
As  the  intoxication  proceeds,  according  to  F.  Peter- 
son, '  giddiness  and  even  actual  drunkenness  be- 
come manifest,  the  workpeople  becoming  excitable, 


talkative,  and  hilarious. '  Among  later  chronic  mani- 
festations are  multiple  paresis,  due  to  a  multiple 
neuritis,  mental  weakening  and  apathy,  amblyopia, 
tinnitus,  formication,  antesthesia  of  the  feet,  mus- 
cular cramps,  occasionally  convulsions,  at  first  in- 
crease of  sexual  appetite,  later  impotence  in  men 
and  sterility  in  women.  In  the  same  communica- 
tion Peterson  records  three  cases  of  acute  mania 
resulting  from  inhalation  of  the  fumes  from  a  mix- 
ture of  bisulphide  of  carbon  and  chloride  of  sulphur. 
The  poisonous  effects  from  the  use  of  these  chemicals 
are  now  obviated  to  a  considerable  extent  by  main- 
taining a  more  thorough  ventilation  in  rubber- 
factories.    See  Occupation-Diseases. 

Multiple  Neuritis  due  to  Arsettic. — It  has  been 
long  known,  from  experiments  by  Orfila,  that  in 
certain  cases  paraplegic  conditions  were  induced 
occasionally  after  the  taking  of  large  doses  of 
arsenic.  Of  late  years  it  has  been  ascertained  that 
the  poisonous  effects  of  arsenic  are  sometimes  very 
similar  to  those  produced  by  alcohol.  The  paralytic 
effects  thus  produced  were  previously  ascribed  to 
changes  in  the  spinal  cord  ;  but  it  has  now  been 
ascertained  that  such  changes  are  only  occasional, 
and  that  the  majority  of  the  effects  to  which  we  are 
referring  are  due  rather  to  peripheral  neuritis. 
These  effects  occur  sometimes,  though  only  very 
rarely,  after  the  patient  has  taken  for  a  prolonged 
period  small  doses  of  arsenic,  such  doses  at  last  giving 
rise  to  symptoms  of  acute  poisoning.  Then,  after  a 
variable  interval — some  days,  or  a  week  or  two — the 
symptoms  of  peripheral  neuritis  begin  to  develop. 

In  other  cases,  however,  such  symptoms  may 
set  in  a  short  time  after  acute  poisoning  by  arsenic, 
when  the  drug  has  been  taken  in  excess  either 
accidentally  or  with  suicidal  intent.  A  typical  case 
of  this  latter  type  has  'been  recorded  by  H.  Jolly. 
The  patient  had  taken,  with  a  view  to  suicide,  a 
quantity  of  Schweinfurth  Green.  There  was  imme- 
diate vomiting,  and  for  two  days  symptoms  of  gas- 
tritis. She  remained  very  weak,  and  noticed,  when 
she  attempted  to  rise  on  the  fifth  day,  some  numb- 
ness of  the  feet.  Then  followed  partssthesice  simul- 
taneously in  feet  and  hands,  with  a  creeping  sen- 
sation that  was  at  times  very  painful.  These 
symptoms  continued  during  the  next  few  weeks, 
and  to  them  was  soon  added  a  more  distinct 
weakness,  especiall)'  of  the  lower  extremities.  After 
four  weeks  the  patient  was  unable  to  walk  alone  ; 
and  when,  in  the  following  week,  she  was  admitted 
into  the  hospital  for  nervous  diseases,  she  could 
only  walk  when  supported  on  both  sides.  There 
was  also  marked  ataxy.  The  knee-jerks  were  lost 
on  both  sides,  and  there  was  great  paresis  in  the 
legs,  with  specially  impaired  movement  in  the  feet 
and  toes.  In  six  weeks  the  paralysis  of  the  feet  and 
toes  was  complete  ;  there  was  atrophy  of  the  muscles 
of  the  calves  of  the  legs,  and  great  disturbances  of 
sensibility.  The  patient  was  insensible  to  slight 
touches,  but  felt  stronger  touches  well ;  and  there 
was  pronounced  hyperalgesia.  The  tips  of  the 
fingers  were  quite  anaesthetic,  and  there  were  sharp 
pains  in  the  hands  and  in  some  of  the  deeper  parts 
of  the  forearm  and  arm.  In  the  course  of  the 
following  week  the  symptoms  became  somewhat 
worse,  especially  the  pains.  A  feeling  of  coldness 
was  also  complained  of  in  the  right  upper  extre- 
mity, and  there  was  profuse  sweating  in  the  palms 
of  the  hands.  From  about  the  twelfth  week  on- 
wards a  decided  improvement  began  to  take  place 
in  regard  to  both  motor  and  sensory  symptoms. 
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The  superficial  reflexes  in  arsenical  polyneuritis 
are  mostly  preserved,  while  the  knee-jerks  are  lost  ; 
the  legs  also  are  commonly  more  affected  than  the 
arms.  There  is  much  variation  met  with  in  the 
symptoms  of  individual  cases,  and  in  many  of  them 
distinct  impairment  or  loss  of  muscular  sense  and 
ataxic  symptoms  are  fairly  well  marked  (pseudo- 
taljes).  In  almost  all  respects,  in  fact,  the  sym- 
ptoms of  the  multiple  neuritis  due  to  arsenic  are 
found  to  accord  closely  with  the  alcoholic  form  of 
the  disease,  with  the  very  important  exception  that 
the  head-  or  cephalic  symptoms,  with  hallucinations 
and  delirium,  are  generally  absent,  while  more  or 
less  marked  pigmentation  of  the  skin  is  apt  to  show 
itself  in  some  persons. 

Our  knowledge  of  the  symptoms  due  to  chronic 
poisoning  by  arsenic  has,  unhappily,  been  much 
extended  of  late  owing  to  the  occurrence  of  a  wide- 
spread epidemic  of  multiple  neuritis  in  certain  parts 
of  the  north  of  England  caused  by  the  presence  of 
arsenic  in  different  ingredients  used  in  the  manufac- 
ture of  beer.  This  poisoning  had  been  going  on  to 
some  extent  for  several  years,  but  it  attained  its 
maximum  in  the  latter  part  of  1900,  when  its  cause 
was  first  pointed  out  by  Ernest  Reynolds  of  Manches- 
ter. To  him  as  well  as  to  Judson  Bury  we  are  prin- 
cipally indebted  for  a  considerable  increase  in  our 
knowledge  of  the  symptomatology  of  the  multiple 
neuritis  due  to  arsenic — or  rather  to  arsenic  and 
alcohol  in  combination,  for  there  is  little  room  for 
doubt  that  the  activity  of  a;rsenic  in  the  production 
of  this  malady  has  been  notably  enhanced  by  the 
fact  of  its  having  been  taken  in  association  with 
alcohol  in  the  form  of  beer.  We  are  led  to  this 
conclusion  from  the  fact  that  arsenic  is  taken  by 
many  epileptics  in  association  with  bromides  over 
long  periods  and  in  amounts  quite  equal  to  those 
imbibed  by  even  the  most  intemperate  of  the  beer- 
drinkers  who  have  suftered  from  multiple  neuritis 
in  the  north,  and  yet  without  the  production  of  any 
such  symptoms.  It  is  possible,  of  course,  that 
bromides  may  to  some  extent  diminish  the  poisonous 
effects  of  arsenic  (though  they  do  not  always  prevent 
pigmentation  of  the  skin),  but  it  seems  clear  that  its 
poisonous  influence  is  heightened  by  being  taken  in 
association  with  alcohol. 

The  mixed  effects  of  these  two  poisons  as  met 
with  in  the  recent  epidemic  have  often  shown  them- 
selves in  the  following  order:  (l)  digestive  sym- 
ptoms ;  {2)  laryngeal  catarrh,  bronchitis,  and  acute 
skin-affections  ;  (3)  disturbances  of  sensibility  ; 
(4)  motor  paralysis  and  chronic  skin -affections. 

The  face  was  often  noticed  to  be  puffy,  especially 
aVjout  the  eyes  ;  the  eyes  were  suftused  and  watery  ; 
and  the  face  often  showed  some  amount  of  pigmen- 
tation. Pigmentation  of  the  skin  also  in  various 
parts  of  the  body,  especially  where  subject  to  pres- 
sure from  clothing,  and  in  special  regions,  having  a 
patchy  or  punctiform  arrangement,  was  found  to  be 
very  common.  Erythematous  eruptions,  with  much 
itching  ;  herpes  zoster  ;  and  keratosis  of  the  hands 
and  feet ;  as  well  as  erythromelalgia  (p.  491)  of  the 
same  parts,  were  likewise  frequently  met  with. 

Mental  symptoms  were  commonly  slight.  Sensory 
symptoms  were  rather  more  marked,  and  pseudo- 
tabes more  frequent,  than  with  the  simple  alcoholic 
form  of  the  disease.  Tenderness  of  the  muscles  to 
deep  pressure  was  commonly  very  marked.  In  some 
of  the  cases  there  was  notable  failure  of  the  heart's 
action,  with  the  usual  oedema  of  feet  and  legs,  and 
pulse  of  low  tension. 
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Multiple  Neuritis  due  to  Lead. — The  effects  of  the 
multiple  neuritis  caused  by  lead  are  still  more 
localised  than  those  due  to  arsenic  alone.  There  is 
not  only  the  absence  of  the  characteristic  group  of 
head-symptoms,  but  still  further  a  common  limita- 
tion of  the  neuritis  to  the  motor  nerves,  and  espe- 
cially to  those  of  the  upper  extremity.  The  ordi- 
nary effects  of  peripheral  neuritis  due  to  lead  will 
be  found  described  under  Lead,  Poisoning  by. 
The  symptoms  closely  resemble  those  due  to  spinal- 
cord  disease,  to  which,  indeed,  some  of  the  eftects 
are  often  partly  attributable.  For,  though  peri- 
pheral neuritis  is  the  lesion  commonly  met  with, 
it  happens  here  even  more  frequently  than  with 
other  forms  of  multiple  neuritis  that  lesions  in  the 
anterior  cornua  of  the  spinal  cord  are  also  produced  ; 
and  it  is  to  these  latter  lesions  that  the  symptoms 
are  occasionally,  in  part  at  least,  attributable. 

But  although  it  is  the  rule  for  the  effects  of  the 
multiple  neuritis  due  to  lead  to  be  thus  limited  to 
a  part  of  the  field  of  distribution  of  the  motor  nerves 
of  the  upper  extremities,  it  is  not  invariably  so. 
Thus,  muscles  about  the  shoulder  and  arm  (espe- 
cially the  deltoid  and  brachialis  anticus)  may  be 
affected  as  well  as  those  of  the  forearm  ;  and  occa- 
sionally even  some  of  the  leg-muscles,  especially 
the  long'  extensors  of  the  toes  and  the  peronei 
muscles.  Again,  in  some  cases  of  multiple  neuritis 
due  to  lead  there  have  been  distinct  disturbances 
of  sensibility,  that  is,  more  or  less  severe  pains, 
some  tenderness  of  affected  muscles,  and  perhaps 
also  along  the  affected  nerves,  together  with 
tingling  and  numbness  in  their  field  of  distribution. 
In  certain  other  cases  of  multiple  neuritis  due  to 
lead  we  may  have  the  association  of  a  more  or  less 
marked  hemiplegic  condition,  in  which  hemi- 
anesthesia is  well  developed.  This  latter  condi- 
tion is  generally  of  more  or  less  brief  duration,  and 
is  supposed  to  be  due  to  some  functional  defect  in 
the  brain,  analogous  to  that  occurring  in  hysteria. 
In  this  connection  it  must  not  be  forgotten,  more- 
over, that  intense  double  optic  neuritis  and  also 
convulsions  may  occur  in  the  course  nf  lead- 
poisoning. 

B.  Cases  due  to  Microbic  Poisons.  — il////- 
tipJe  Neuritis  associated  luit/z,  or  sequential  to, 
certain  Infective  or  Endemic  Diseases. — The  cases 
belonging  to  this  category  are  those  forms  of  multiple 
neuritis  which  are  associated  with,  or,  as  is  by  far 
the  most  common,  are  sequential  to,  one  or  other 
of  the  following  morbid  conditions,  namely,  diph- 
theria, variola,  typhoid  fever,  typhus  fever,  measles, 
beriberi,  septicccmia,  malaria,  influenza,  tuberculosis, 
syphilis,  or  leprosy. 

Almost  all  these  varieties  of  the  disease  were 
formerly  ascribed  to  morbid  conditions,  either 
functional  or  structural,  of  the  spinal  cord.  It  is 
true,  indeed,  that  functional  diseases  as  well  as 
certain  structural  affections  of  the  spinal  cord,  in 
the  form  of  indurations  (scleroses),  softenings, 
hemorrhages,  together  with  limited  inflammations 
or  atrophic  conditions  of  the  anterior  cornua,  are 
especially  apt  to  occur  occasionally  as  sequels  of 
one  or  other  of  these  diseases.  But  since  the 
clinical  characteristics  of  polyneuritis  have  been 
more  commonly  appreciated,  it  has  been  recognised 
that  these  particular  groups  of  symptoms  occur  not 
infrequently  as  sequels  of  one  or  other  of  the 
diseases  above  mentioned — the  truth  of  this  dia- 
gnosis having,  moreover,  been  often  confirmed  by 
necropsies  which  have  demonstrated  the  presence  of 
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multiple  neuritis,  mostly  alone,  but  more  rarely  with 
some  co-existing  clnanges  in  the  spinal  cord. 

The  severity  of  the  disease  varies  very  much 
indeed  in  this  category  of  cases.  Sometimes  it 
presents  itself  as  an  acute  progressive  affection  in- 
volving all  the  limbs,  and  subsequently  the  nerves 
supplying  the  trunk  muscles  and  those  of  the  face 
and  eyes,  together  with  a  well-marked  association 
of  sensory  symptoms  of  the  usually  varied  character. 
At  other  times,  and  especially  after  diphtheria,  the 
motor  paralysis  is  less  marked,  and  symptoms  of  a 
more  ataxic  type  present  themselves  (pseudo-tabes)  ; 
while,  in  other  cases  still,  we  may  have  to  do  with 
a  localised  rather  than  with  a  more  generalised 
neuritis.  The  forms  of  multiple  neuritis  associated 
with  diphtheria  are  apt  to  occur,  on  different  occa- 
sions, in  each  of  these  types  ;  the  severe  general 
cases,  however,  in  which  death  may  occur  from 
paralysis  of  the  diaphragm  are  rare  and  exceptional ; 
while  localised  forms  of  paralysis  limited  to  the 
palate,  and  associated  with  slight  paretic  or  ataxic 
conditions,  are  by  far  the  most  common  {see  Diph- 
theria). On  the  other  hand,  in  beriberi  we  have 
to  do  much  more  frequently  with  a  generalised  form 
of  neuritis,  in  which  speedy  death  occurs  not  at  all 
rarely  {see  Beriberi).  In  other  of  these  diseases, 
such  as  variola,  typhus  and  typhoid  fevers,  measles, 
septicemia,  and  malaria,  polyneuritis  supervenes 
rarely  ;  but  in  each  of  these  affections  it  may  appear 
in  a  well-developed  form. 

Again,  it  seems  clear  that  in  influenza,  tubercu- 
losis, syphilis,  and  leprosy,  inrthe  absence  of  other 
co-operating  causes,  the  neuritis  that  occurs  is  apt 
to  present  itself  in  a  more  or  less  localised  form  ; 
and,  in  the  case  of  syphilis  and  leprosy  more 
especially,  the  neuritis  is  principally  of  the  peri- 
pheral and  interstitial  type.  These  forms  of  the 
disease  are  thus,  perhaps,  rather  more  closely  allied 
to  ordinary  neuritis  than  to  multiple  neuritis.  Still, 
it  seems  probable  that  both  syphilis  and  tuberculosis 
may  decidedly  favour  the  action  of  other  more 
potent  causes,  such  as  alcohol  or  chill,  in  the  pro- 
duction of  well-marked  multiple  neuritis. 

The  only  one  of  these  forms  of  multiple  neuritis 
to  which  any  special  reference  need  be  made  is 
that  which  may  be  associated  with  malarial  poison- 
ing. Sometimes  this,  either  alone  or  aided  by 
other  causes,  such  as  exposure  to  cold  or  excess  of 
alcohol,  induces  ordinary  forms  of  multiple  neuritis 
of  medium  severity,  affecting  the  arms  and  legs, 
but  especially  the  latter.  At  other  times,  however, 
malaria  gives  rise  to  what,  since  the  description 
given  by  Romberg,  has  been  known  as  '  intermittent 
paraplegia.'  This  remarkable  affection  has  been 
found  to  occur  only  in  patients  suffering  from  ma- 
larial poisoning.  It  is  characterised  by  the  sudden 
onset  of  paralysis  in  the  lower  extremities,  which 
may  or  may  not  be  accompanied  by  some  anaes- 
thesia and  by  paralysis  of  the  sphincters.  After 
some  hours  the  paralysis  disappears,  perhaps  accom- 
panied by  the  appearance  of  a  critical  sweat,  and 
reappears  in  a  more  or  less  regular  manner,  accord- 
ing as  the  attack  assumes  a  quotidian,  tertian,  or 
quartan  type.  This  affection  has  been  found  to  be 
very  amenable  to  treatment  by  quinine.  Cases 
have  been  recorded  by  excellent  observers,  such  as 
Hartwig,  Erb,  and  Westphal,  and  it  is  now  gene- 
rally believed  that,  instead  of  being  due  to  altered 
functional  conditions  of  the  spinal  cord  (which  was 
the  interpretation  formerly  given),  this  remarkable 
transitory  and  recurrent  form  of  paralysis  is  depen- 


dent rather  upon  a  peripheral  neuritis  occasioned  by 
some  poison  formed  during  the  course  of  a  malarial 
attack. 

C.  Cases  due  to  Autogenetic  Poisons. — 

Aliiltiple  Neuritis  sequential  to  Chill. — The  disease 
from  this  cause  not  infrequently  supervenes  in  an 
acute  fashion,  and  may  at  the  onset  be  associated 
with  distinct  febrile  symptoms,  the  temperature 
rising  to  some  point  between  ioi°and  103°.  There 
may  also  be  pains  in  the  back,  limbs,  and  joints,  so 
as  to  give  rise  to  the  suspicion,  perhaps,  of  a  com- 
mencing attack  of  rheumatic  fever.  To  such  sym- 
ptoms may  be  added  headache  and  anorexia,  together 
with  tingling  and  numbness  in  the  fingers  and  toes, 
and  more  or  less  tenderness  over  the  principal 
nerves  in  the  limbs.  The  legs  and  arms  subse- 
quently show  an  increasing  paralysis,  commonly 
beginning  first  in  the  legs.  Then  paralysis  may 
spread  to  the  trunk-muscles,  and  to  those  of  the 
tongue,  palate,  and  larynx  (so  as  to  impair  degluti- 
tion and  articulation),  even  if  it  does  not  extend  to 
other  cranial  or  to  the  phrenic  nerves.  The  knee- 
jerks  are  speedily  lost,  the  paralysed  muscles  soon 
waste,  and  their  electrical  reactions  become  altered 
in  the  usual  manner.  At  the  same  time  various 
sensory  disturbances  become  developed,  such  as 
tenderness  of  the  muscles  and  hyperEesthesia  of  the 
skin  (soon  to  be  followed  by,  or  intermixed  with, 
areas  of  anaesthesia) ;  while  glossy  skin,  increased 
sweating,  and  other  trophic  symptoms  may  also 
make  their  appearance. 

These  cases  subsequently  pursue  much  the  same 
course  as  severe  cases  of  alcoholic  neuritis.  Death 
may  occur  in  the  course  of  a  week  or  ten  days 
from  respiratory  or  cardiac  paralysis  ;  or,  all  fever 
having  subsided,  the  patient  may  remain  in  a 
tolerably  stationary  condition  for  several  weeks, 
before  the  usual  slow  improvement  begins  to 
set  in. 

In  other  instances  the  multiple  neuritis  following 
chill  may  be  less  acute  and  less  severe,  and  the 
amount  of  sensory  symptoms  is  very  variable. 
When  the  latter  are  very  slight,  such  cases  are  apt 
to  be  mistaken  for  those  of  acute  spinal  paralysis  ; 
and  when  they  are  more  severe  (especially  where 
there  is  much  involvement  of  the  muscular  sense) 
the  symptoms  are  more  of  an  ataxic  order,  so 
that  the  case  may  present  itself  as  a  form  of  pseudo- 
tabes. 

Multiple  Neuritis  sequential  to  Excessive  Mus- 
cular Exercise. — Although  typical  cases  have  been 
recorded,  verified  by  necropsy,  seemingly  referable 
to  this  cause,  they  are  nevertheless  of  extremely  rare 
occurrence.  So  far  as  the  form  and  course  of  this 
variety  of  multiple  neuritis  are  concerned,  it  seems 
to  agree  most  closely  with  that  induced  by  chill,  and 
different  cases  are  liable  to  individual  variation  in 
much  the  same  manner. 

Mtdtiple  Neuritis  associated  with  Diabetes,  Gout, 
or  with  Cachectic  states. — Each  of  these  varieties  of 
multiple  neuritis  is  liable,  though  only  very  rarely, 
to  occur  as  a  more  or  less  generalised  affection.  As 
a  rule,  however,  it  is  much  more  common  for  the 
neuritis  when  associated  with  either  of  these  affec- 
tions, and  when  other  co-operating  causes  are  ab- 
sent, to  occur  in  a  limited  form,  affecting  only  some 
one  or  two  nerves — the  inflammation  that  is  esta- 
blished being  also  peripheral  and  interstitial  rather 
than  parenchymatous  in  type.  Gout  has  been  long 
known  as  a  common  predisposing  and  even  exciting 
cause  of  ordinary  interstitial  neuritis. 
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Miihiph  Neuritis  of  '■Spontaneous^  Origin. — 
Every  now  and  then  ordinary  attacks  of  multiple 
neuritis,  sometimes  severe  and  sometimes  slight, 
make  their  appearance  without  its  being  possible  to 
assign  them  to  any  of  the  known  causes  of  the  disease, 
and  for  which,  in  fact,  no  distinct  cause  can  be  traced. 
These  are  the  so-called  '  spontaneous '  or  idiopathic 
cases  of  multiple  neuritis,  which  are  presumably  due 
to  autogenetic  poisons  of  some  kind. 

Complications. — Looking  to  the  varied  con- 
ditions under  which  multiple  neuritis  may  arise,  it 
is  only  natural  to  expect  that  the  complications 
should  be  rather  numerous  ;  and  this  they  are  found 
to  be.  As  poisoning  by  alcohol  is  the  cause  of  so 
very  large  a  proportion  of  the  cases  of  multiple 
neuritis,  we  have  principally  to  do  with  concurrent 
complications  assignable  to  this  cause.  Thus  the 
patient  may  suHer  from  obstinate  symptoms  of 
gastric  catarrh,  or  the  liver  may  be  enlarged  and 
hard,  or  smaller  than  natural,  and  other  indications 
of  cirrhosis  of  this  organ  may  exist.  It  must  not  be 
forgotten,  moreover,  that  in  the  cachectic  subjects 
of  chronic  malarial  poisoning  there  may  be  enlarge- 
ment of  spleen  as  well  as  of  liver.  Other  compli- 
cating effects  of  alcohol  may  l)e  due  to  a  chronic  or 
subacute  meningitis,  the  existence  of  which  leads  to 
a  great  aggravation  of  the  head-symptoms  in  the 
form  of  delirium,  or  even  to  a  chronic  maniacal 
condition  ;  while  in  other  cases  complicating  sym- 
ptoms, due  to  chronic  or  subacute  spinal  meningitis 
or  degenerative  conditions  of  the  spinal  cord,  may 
be  present.  Here  also — as  where  gout,  or  lead,  or 
both  combined,  have  been  operative  causes  of  the 
multiple  neuritis — we  may  find  distinct  evidences 
of  co-existing  renal  disease.  Pneumonia  and  phthisis 
are  also  frequently  present  as  complications,  the 
latter  supervening  even  in  cases  where  it  does  not 
seem  to  have  been  present  as  a  cause. 

Diagnosis. — It  is  the  great  variety  in  the  sym- 
ptomatology of  multiple  neuritis,  and  the  fact  that  it 
may  be  associated  with  actual  disease  in  the  spinal 
cord,  which  give  rise  to  the  principal  difficulties  in 
the  way  of  diagnosis.  Very  many  of  the  cases, 
however,  are  so  typical  in  the  combination  of  sym- 
ptoms presented,  as  to  allow  little  room  for  doubt 
in  regard  to  the  proper  diagnosis.  Thus,  more  or 
less  paralysis  of  both  feet  and  both  hands,  with 
'foot-drop'  and  'wrist-drop,'  or  more  extensive 
paralysis  of  all  four  limbs  of  a  flaccid  type,  asso- 
ciated with  pains,  numbness,  and  tingling  ;  hyper- 
cesthesia  of  the  skin,  marked  tenderness  of  the  limb- 
muscles  and  perhaps  also  along  the  principal  nerves, 
together  with  absent  knee-jerks  and  the  altered 
electrical  reactions  which  have  been  described, 
form  such  a  typical  combination  that  it  should  be 
considered  to  be  indicative  of  multiple  neuritis  from 
some  cause.  And  if  with  this  grouping  of  sym- 
ptoms there  co-exists  the  combination  of  cerebral 
symptoms  previously  noted,  we  may  feel  just  as 
certain  that  we  have  to  do  with  a  multiple  neuritis 
caused  by  chronic  alcoholic  poisoning,  even  though 
no  distinct  evidence  of  this  be  at  first  forthcoming — 
nay,  even  though  excess  in  alcohol  may  be  firmly 
denied  by  the  patient  and  her  friends. 

It  will  be  seen  that  the  diagnosis  of  multiple 
neuritis  from  spinal  diseases  is  in  the  great  majority 
of  the  cases  easy,  because  pains  in  the  former  are 
mostly  prominent  symptoms,  and  because  loco- 
motor ataxy  is  the  only  form  of  spinal  disease  asso- 
ciated with  severe  pains  that  could  easily  be 
mistaken  for  multiple  neuritis,  and  that  only  with 


MULTIPLE  1081 

certain  exceptional  forms  of  the  disease.  For  there 
are  only  four  other  spinal  diseases  in  which  pains 
in  the  limbs  are  apt  to  constitute  prominent  sym- 
ptoms. These  are  the  paralyses  associated  with 
cancer  of  the  vertebra:,  with  scrofulous  pachymenin- 
gitis, and  with  cervical  hypertrophic  pachymenin- 
gitis—  in  each  of  which  (not  to  mention  other 
characteristic  features)  there  are  generally  present 
exaggerated  knee-jerks  and  ankle-clonus — and  the 
somewhat  rare  affection,  syringomyelia,  which  is 
almost  always  characterised  by  loss  of  painful  and 
of  thermal  sensibility  in  the  parts  principally 
affected,  while  in  multiple  neuritis  these  are  almost 
always  modes  of  sensibility  that  remain  unaffected. 

There  are,  however,  three  varieties  of  polyneuritis 
which  are  especially  liable  to  give  trouble  in  regard 
to  diagnosis.  These  are,  in  the  first  place,  acute 
cases  due  to  chill  or  to  over  muscular  exercise,  in 
which  there  happens  to  be  an  almost  complete  ab- 
sence of  pains  and  other  sensory  symptoms.  Here 
the  condition  has  to  be  diagnosed  from  acute  spinal 
paralysis,  or  even  from  acute  ascending  paralysis. 
The  second  set  comprises  those  of  the  pseudo-talietic 
type,  in  which  pains  are  present,  and  the  diagnosis 
has  to  be  made  from  locomotor  ataxy.  The  third 
class  consists  of  mixed  cases,  in  which  multiple 
neuritis  is  actually  complicated  with  lesions  in  the 
spinal  cord  or  its  membranes,  or  in  both.  Here 
there  may  be  at  times  much  room  for  doubt  as  to 
the  nature  of  the  affection  —  that  is,  whether  it  is  in 
the  main  spinal,  or  in  the  main  peripheral,  and  to 
what  extent  the  symptoms  of  the  two  conditions  can 
be  separated  from  one  another. 

.Some  more  definite  details  must  therefore  be 
given  in  regard  to  the  diagnosis  of  each  of  these 
three  forms  of  the  disease. 

I .  The  cases  of  acute  spinal  paralysis  may  agree 
with  some  of  the  more  acute  cases  of  polyneuritis  in 
the  rapid  mode  of  onset,  with  or  without  slight 
febrile  symptoms,  in  the  existence  of  an  atrophic 
and  flaccid  form  of  paralysis  in  the  limbs,  together 
with  a  more  or  less  complete  electrical  '  reaction  of 
degeneration  '  and  abolition  of  knee-jerks.  In  other 
forms  of  polyneuritis,  however,  the  onset  is  apt  to 
be  more  gradual  and  progressive,  even  in  the  most 
acute  cases  ;  there  is  also  much  more  frequently  a 
bilateral  symmetry  in  the  parts  affected  ;  and  even 
the  cases  that  are  most  free  from  sensory  symptoms 
are  almost  never  quite  free  from  such  accompani- 
ments, though  this  is  more  the  rule  with  cases  of 
acute  spinal  paralysis.  Of  course  it  is  only  in  the 
early  days  of  these  affections  that  there  is  room  for 
doulDt.  After  the  first  few  days  the  progress  of  the 
two  affections  is  commonly  different.  Thus,  in 
acute  spinal  paralysis  the  loss  of  power  is  at  first 
widespread  and  simultaneously  caused,  though  after 
a  few  days  there  is  a  subsidence  of  the  paralysis  in 
some  of  the  parts  first  attacked.  While  in  multiple 
neuritis  there  is  a  progressive  increase  in  the  area 
of  the  paralysis  during  one  or  more  days  ;  and  after 
the  paralysis  has  attained  its  full  development  there 
is  no  recession  of  paralytic  symptoms  till  a  distinct 
interval  of  weeks,  or  it  may  be  months,  has  elapsed. 

The  other  disease  that  may  have  to  be  thought 
of  in  the  early  days  of  one  of  these  acute  cases  of 
multiple  neuritis  is  the  rare  affection  known  as 
acute  ascending  paralysis,  concerning  which  so 
much  doubt  exists  as  to  its  real  nature  {see  Spinal 
Cord,  Special  Diseases  of :  Acute  Ascending  Para- 
lysis). This  form  of  disease  may  be  distinguished 
by  the  complete  absence  of  sensory  symptoms,  by 
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the  preservation  of  the  knee-jerks,  and  by  the 
fact  that  the  paralysis  does  not  progress  in  the 
same  way  that  it  does  in  multiple  neuritis  :  in  the 
former  it  is  a  more  strictly  ascending  disease,  af- 
fecting the  trunk-muscles  after  the  legs,  and  then 
involving  the  arms  ;  while  in  the  latter  the  order 
is  almost  invariably  legs,  arms,  trunk,  and  there 
is  also  rather  less  tendency  for  the  bulbar  centres 
to  be  affected.  A  little  later  on,  if  any  doubt 
should  still  remain,  the  absence  of  muscular  atrophy 
and  the  preservation  of  normal  electrical  reaction 
would  definitely  settle  the  diagnosis  in  favour  of 
acute  ascending  paralysis. 

2.  In  reference  to  the  diagnosis  of  cases  of 
pseudo-tabes  from  locomotor  ataxy,  it  should  be 
borne  in  mind  that  these  exceptional  forms  of 
multiple  neuritis  are  met  with  principally  after 
poisoning  by  alcohol  or  arsenic,  or  in  the  form  that 
is  sequential  to  diphtheria.  And  then,  in  reference 
to  the  conditions  presented,  although  there  may  be 
many  characters  common  to  the  two  affections, 
there  are  generally  marked  differences  in  the  total 
symptomatology.  Thus,  in  the  more  rapidly 
developed  pseudo-tabes  there  are  not  the  charac- 
teristic lightning-pains,  but  more  enduring  pains, 
with  much  more  of  tenderness  in  muscles  and 
nerves,  together  with  numbness  and  tingling  in  the 
hands  and  feet.  There  is  more  frequently  hyper- 
festhesia  in  the  limbs,  perhaps  mixed  with  patches 
in  which  there  is  analgesia  as  well  as  anesthesia  ; 
there  may  also  be  some  amount  of  atrophy  of 
muscles,  with  altered  electrical  reactions  in 
the  direction  of  the  '  reaction  of  degeneration. ' 
Then,  again,  there  is  the  absence  in  multiple 
neuritis  of  three  signs  which  are  commonly  present 
in  locomotor  ataxy,  viz.  the  Argyll- Robertson  con- 
dition of  pupil,  and  temporary  bladder-symptoms, 
together  with  loss  of  sexual  desire  and  power.  A 
girdle  sensation  is  also  much  more  likely  to  be  ab- 
sent in  these  forms  of  multiple  neuritis,  though  it 
has  occasionally  been  met  with  ;  and  then,  again, 
the  lost  knee-jerks  may  return  during  recovery  from 
multiple  neuritis.  There  still  remains  the  question 
of  the  differences  in  gait  characteristic  of  the  two 
affections.  What  is  known  as  the  steppage  gait  (or 
the  high-stepping  gait)  has  been  described  as  dis- 
tinctive of  multiple  neuritis.  Its  peculiarity  is  due 
to  the  loss  of  power  in  the  flexors  of  the  ankle, 
and  the  consequent  dependent  attitude  of  the  toes, 
so  that  the  patient  has  to  lift  the  foot  high,  as 
though  he  were  stepping  over  a  slight  obstacle  ; 
while  in  locomotor  ataxy,  the  toes,  instead  of 
being  dependent,  are  raised,  the  heels  being 
generally  brought  to  the  ground  first,  and  also  in 
a  more  irregular  and  spasmodic  manner.  Where 
present  the  steppage  gait  is  doubtless  a  sign  of 
value,  but  it  is  not  always  present  when  it  is  most 
wanted  in  this  ataxic  class  of  cases — that  is,  where 
paresis. of  the  flexors  is,  as  often  happens,  present 
only  to  a  very  slight  degree. 

3.  In  other  cases,  where  spinal  and  peripheral 
lesions  co-exist,  it  may  be  much  more  difficult  to  re- 
cognise the  real  nature  of  the  affection,  or,  if  this  can 
be  done,  to  say  which  symptoms  belong  to  the  one 
and  which  to  the  other  set  of  lesions.  In  regard  to 
cases  where  thrombotic  softenings,  myelitis,  or 
small  hemorrhages  co-exist  with  multiple  neuritis 
(as  they  may  do,  more  especially,  in  some  few  of 
the  cases  sequential  to  the  acute  specific  diseases), 
it  can  only  be  said  that  such  cases  are  too  compli- 
cated to  be  considered  here,  and  that  there  are 


no  forms  of  disease  where  the  aid  of  an  expert  is 
more  required  in  order  that  a  correct  diagnosis  may 
be  made.  It  may,  however,  be  added  that  there 
are  four  signs  in  particular  which,  when  present, 
may  safely  be  considered  to  depend  in  the  great 
majority  of  cases  upon  spinal  rather  than  upon 
peripheral  lesions  :  these  are,  paralysis  of  the 
sphincters,  bed-sores,  exaggerated  knee-jerks  with 
ankle-clonus,  and,  though  less  certainly,  girdle-sen- 
sations. 

It  should  further  be  borne  in  mind  that  there  are 
two  affections  especially  in  which  the  co-existence 
of  peripheral  with  spinal-cord  symptoms  is  common, 
viz.  acute  spinal  paralysis  and  locomotor  ataxy.  So 
that  where,  by  reference  to  the  points  already  laid 
down,  it  can  be  recognised  that  we  have  to  do 
with  symptoms  of  double  origin,  the  point  to  be 
considered  is,  whether  the  central'  or  the  peripheral 
symptoms  are  primary,  and  which  are  merel}'  com- 
plicating phenomena.  This  is  a  point  of  con- 
siderable importance  in  regard  both  to  prognosis 
and  to  treatment.  It  is  highly  important,  for  in- 
stance, to  know,  in  an  affection  caused  by  exposure 
to  cold,  whether  the  symptoms  are  in  the  main 
peripheral,  or  whether  they  are  in  the  naain  spinal 
but  with  some  complicating  peripheral  neuritis.  So 
also  it  should  be  remembered  that  the  ataxic  cases 
of  multiple  neuritis  (cases  of  pseudo-tabes)  stand  at 
one  end  of  a  series  of  cases,  and  at  the  other  stand 
the  somewhat  rare  cases  of  locomotor  ataxy  in  which 
symptoms  due  to  peripheral  neuritis  are  altogether 
absent  ;  while  between  these  extremes  we  have 
almost  every  kind  of  transition,  furnished  either  by 
cases  of  locomotor  ataxy  with  an  increasing  number 
of  peripheral  lesions,  or  by  cases  of  pseudo-tabes 
due  to  multiple  neuritis  complicated  perhaps  by 
some  spinal  lesions.  The  more  the  patient's 
symptoms  are  of  peripheral  origin,  the  greater  is 
the  relief  that  is  to  be  expected  from  treatment. 

Prognosis. — Many  indications  relating  to  pro- 
gnosis have  already  been  given,  so  that  little  requires 
now  to  be  added.  It  may  be  said,  however,  that  in 
the  great  majority  of  cases  life  is  not  imperilled  by 
multiple  neuritis.  But  exceptions  to  this  rule 
occur  in  the  case  of  the  severer  forms  of  beriberi, 
and  also  in  the  more  acute  cases  occurring  in  this 
country,  due  either  to  chill,  alcohol,  or  diphtheria, 
in  which  the  respiratory  muscles  (including  the 
diaphragm),  and  the  heart,  are  apt  to  become 
paralysed.  Otherwise  death  takes  place  in  multiple 
neuritis  almost  solely  from  the  co-existence  of  one 
or  other  of  the  complications  to  which  reference  has 
previously  been  made.  As  to  the  question  of 
ultimate  cure,  this,  if  the  cases  are  not  too  old  and 
neglected,  may  in  the  majority  of  instances  be 
effected  after  a  prolonged  course  of  treatment. 
Slight  Cases  may,  of  course,  be  cured  in  the  course 
of  a  month  or  two  ;  but  in  the  more  severe  forms  of 
the  disease  twelve  or  eighteen  months  at  least  may 
be  required.  It  is  indeed  surprising  to  see  the  ex- 
tent to  which  recovery  occurs  in  this  class  of  cases, 
even  when  they  are  of  the  worst  type,  as  compared 
with  the  amount  of  improvement  that  could  alone 
be  expected  if  a  similar  amount  of  paralysis  with 
muscular  atrophy  had  been  due  to  spinal  rather 
than  to  peripheral  disease.  The  signs  of  commen- 
cing improvement  to  be  looked  for  during  the 
stationary  period  of  the  disease  are  a  return  of  the 
tingling  and  numbness  in  the  hands  and  feet,  in- 
creased ability  to  move  these  parts,  together  with  a 
gradual  improvement  in  the  electrical  reactions  and 


NEURITIS,  MULTIPLE 


NEUROMA 


in  the  firmness  and  size  of  the  muscles,  as  well 
as  a  progressive  diminution  of  the  glossiness  of 
the  skin,  and  sweating  in  the  hands  and  feet. 
The  return  of  previously  lost  knee-jerks  may  also 
be  looked  for. 

Treatment. — In  all  cases  of  multiple  neuritis 
we  should,  before  commencing  systematic  treat- 
ment, have  thoroughly  decided,  as  far  as  it  may  be 
possible,  what  the  causal  conditions  are  that  have 
been  influential  in  producing  the  neuritis,  as  the 
first  necessity  may  be  to  put  a  stop  to  some  poison- 
ing of  the  system.  It  is  of  the  greatest  importance 
to  arrive  at  this  knowledge  as  early  as  possible,  as 
the  longer  the  poisoning  lasts  the  more  protracted 
and  obstinate  is  the  resulting  malady.  Thus,  a 
rubber-worker  should  be  taken  away  from  his  work 
at  once.  Steps  should  be  taken  to  protect 
the  patient  from  lead  or  arsenic  if  either  of  these 
have  had  to  do  with  its  development  ;  or,  as  is 
most  frequently  the  case,  where  alcohol  is  the  cause 
this  should  at  once  be  cut  off  completely,  whenever 
the  condition  of  the  patient  will  admit  of  it.  But 
if  too  great  weakness  of  the  heart  be  present  to 
permit  of  this  being  done,  the  alcohol  should  be 
greatly  reduced  in  quantity  at  first,  and  as  soon  as 
possible  cut  off  altogether. 

In  alcoholic  cases  also,  where  we  have  to  do  with 
severe  pains,  mental  disturbance,  and  insomnia, 
together  with  gastric  symptoms,  the  greatest  care 
is  needed.  The  latter  symptoms  may  be  best 
checked  by  keeping  the  patient  upon  a  strict  spoon- 
diet,  pancreatising  the  milk  and  beef-tea  if  neces- 
sary, and  administering  only  very  small  quantities 
at  a  time.  In  the  more  urgent  cases  it  may  be 
needful  at  first  to  have  resort  to  nutrient  supposi- 
teries.  Sleep  should  be  ensured,  and  the  other 
symptoms  relieved  as  soon  as  possible  by  giving 
morphine,  either  by  subcutaneous  injection  or  by 
mouth  ;  or,  in  cases  where  the  symptoms  are  less 
urgent,  by  the  administration  of  full  doses  of  bromide 
of  potassium.  At  the  same  time,  we  must  do  our 
best  to  relieve  the  local  pains  and  tenderness,  by 
the  application  of  light  warm  anodyne  fomenta- 
tions, by  wrapping  the  limb  in  cotton-wool  and 
oil-silk,  or  occasionally  by  the  use  of  cold  evapo- 
rating lotions,  if  these  seem  to  give  more  relief  to 
the  patient. 

In  the  acute  stage  of  the  disease  which  follows 
chill,  where  there  are  febrile  symptoms  and  perhaps 
some  slight  general  pains,  relief  may  be  derived 
from  salicylate  of  sodium  or  salol,  given  for  a  few 
days  in  full  and  frequently  repeated  doses  as  for 
rheumatic  fever  ;  bromide  of  potassium  may  also  be 
given  with  these  drugs  night  and  morning  where 
the  restlessness  is  great  and  headache  is  severe. 
The  patient  should  be  kept  upon  spoon-diet  as  long 
as  the  temperature  remains  at  all  elevated  ;  and  in 
all  the  more  severe  forms  of  the  disease  a  water-bed 
is  desirable. 

In  the  less  severe  cases,  to  whatsoever  cause 
they  may  be  due,  the  patients  should  be  kept  at  rest 
in  bed,  partly  with  a  view  to  warding  off  any  aggra- 
vation of  the  disease,  and  partly  to  protect  them 
from  cold.  In  these  cases,  and  also  in  the  more 
severe  forms  of  the  disease,  after  the  acute  pains 
and  tenderness  have  subsided,  the  diet  must  be 
more  abundant,  though  easily  digestible  and 
nutritious.  Pains  may  be  relieved  and  sleep 
favoured  by  such  drugs  as  acetanilide  or  phenazone, 
though  where  insomnia  continues  these  remedies 
may  be  supplemented  by  bromide  of  potassium. 


chloralamide  or  trional.  At  the  same  time,  much 
may  be  done  by  means  of  tonics  to  improve  the 
appetite  and  general  health,  where,  as  is  so  often 
the  case,  this  has  been  much  impaired  by  the  pre- 
vious causative  conditions.  When  these  have  taken 
the  form  of  malaria,  gout,  or  syphilis,  some  special 
treatment  may  be  necessary  ;  otherwise  we  must 
trust  principally  to  comljinations  of  iron  with  small 
doses  of  strychnine,  aided  by  extract  of  malt  and 
cod-liver  oil.  In  cases  where  there  is  no  marked 
anaemia,  iodide  of  potassium  in  six-  to  eight-grain 
doses  may  be  given  with  tincture  of  nux  vomica 
instead  of  the  compound  of  iron,  at  this  stage  of  the 
disease,  as  it  may  help  to  allay  pains  and  relieve 
any  accompanying  condition  of  interstitial  neuritis. 
During  all  this  time,  in  alcoholic  cases,  alcohol  in 
every  form  should  be  entirely  forbidden  ;  and  to 
ensure  the  absolute  observance  of  this  order  the 
strictest  precautions  must  be  taken.  No  trust 
whatever  can  be  placed  in  the  patient  in  such  cases, 
and  injudicious  friends  (or  servants  who  may  be 
bribed  or  threatened)  should  be  guarded  against. 
The  patient  ought  to  be  under  the  absolute  charge 
of  thoroughly  reliable  nurses,  either  at  home  or  in 
some  private  institution  or  hospital. 

Local  treatment  must  also  be  assiduously  carried 
on  week  after  week,  and  month  after  month,  at  this 
stage  of  the  disease.  As  soon  as  the  tenderness  has 
sufficiently  subsided  to  permit  of  it,  daily  massage 
and  gentle  passive  movements  should  be  had  re- 
course to,  and  to  this  very  shortly  should  be  added 
warm  or  sulphur-baths  two  or  three  times  a  week, 
and  the  regular  application  of  galvanism  to  the 
atrophied  muscles.  Even  if  they  do  not  respond 
much  at  first  to  anj'  currents  that  can  be  used  with- 
out causing  pain,  the  galvanism  should  be  perse- 
vered with,  and  after  a  time  the  muscles  will  begin 
to  respond. 

From  the  first,  care  should  be  taken  to  prevent, 
as  far  as  possible,  the  limbs  getting  into  a  con- 
tracted position.  Thus,  the  knees  are  apt  to  be 
drawn  up  for  the  relief  of  pain  in  the  early  stages 
of  the  affection,  and,  if  allowed  to  remain  in  this 
position,  contractures  with  rigidity  will  inevitably 
result.  The  '  dropped  foot '  from  weakness  of  the 
anterior  tibial  muscles  soon  becomes  associated  with 
slight  contraction  of  the  calf-muscles  and  shortening 
of  the  tendo  Achillis.  This  defective  position  of 
the  foot  may,  however,  be  obviated  to  a  considerable 
extent  if  care  be  taken  from  an  early  stage  to  pre- 
vent the  foot  falling  forward  by  means  of  some 
suitable  support.  This  may  be  most  conveniently 
and  effectually  done  by  means  of  elastic  tapes  from 
the  anterior  part  of  the  foot,  fastened  on  each  side 
of  a  band  encircling  the  leg  just  above  the  knee. 
Contractions  of  the  wrist  and  fingers  must  also  be 
obviated  as  far  as  possible.  This  is  best  ensured  by 
an  early  resort  to  passive  movements  and  massage  ; 
and  the  same  means  will  generally  suffice  gradually 
to  overcome  contractions  that  may  have  occurred  at 
the  ankles  or  the  knees.  Where  the  former  are 
obstinate,  they  will  in  time  generally  yield  when 
efforts  to  stand  are  commenced,  and  the  weight  of 
the  body  is  day  by  day  brought  to  bear  upon  the 
contracted  tendo  Achillis.  It  is  very  rarely  indeed 
that  section  of  tendons  becomes  necessary. 

H.  Charlton  Bastian. 

NEUROMA  (ecCpo;/,  a  nerve). — A  tumour  con- 
nected with  a  nerve.  See  Nerves,  Diseases  of ; 
and  Tumours. 
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NEUROSES  [vivpov,  a  nerve). — Synon.  :  Fr. 
Nivroses  ;  Gar.  Nerzienleiden. 

Definition. — Affections  of  the  nervous  system 
occurring  without  any  known  material  cause,  with- 
out inflammation  or  any  other  constant  structural 
change  which  can  be  detected  in  the  nervous  centres. 
In  other  words,  functional  affections  of  the  nervous 
system. 

Many  of  the  disorders  which  may  be  included 
here  are  characterised  by  symptoms  such  as  neur- 
algia and  convulsions,  which  also  accompany  other 
disorders  associated  with  morbid  changes.  It  is  very 
necessary,  therefore,  in  inquiring  into  any  particular 
case,  not  to  rest  satisfied  with  the  presumption  that 
the  disorder  is  functional  until  the  condition  of  the 
nervous  centres  has  been  investigated  ;  lest,  regard- 
ing the  symptom  as  the  disease,  the  central  mischief 
to  which  it  is  due  may  be  overlooked.  It  is  highly 
probable,  moreover,  that  most  of  what  we  now  re- 
gard as  functional  diseases  will,  on  further  investi- 
gation, be  found  to  depend  upon  some  correspond- 
ing nutritive  change  in  the  organ  affected — an 
inference  which  is  being  daily  verified. 

Enumeration. — The  neuroses  may  be  classified 
according  to  the  organs  or  functions  involved  : — 

(a)  Visceral  neuroses,  namely,  those  of  the  re- 
spiratory, circulatory,  or  digestive  organs. 

(b)  Localised  paralyses,  for  instance,  palsy  of  the 
facial  and  other  peripheral  nerves. 

{c)  Localised  involuntary  or  reflex  nioveinents, 
such  as  spasm  of  the  facial  nerve  and  writer's  cramp. 

{d)  Disorders  of  general  sensibility,  including  the 
various  forms  of  neuralgia  —  trigeminal,  cervico- 
occipital,  sciatic,  crural,  &c. 

((?)  General  neuroses,  namely,  chorea,  epilepsy, 
catalepsy,  hysteria,  and  allied  affections. 

(f)  Disorders  of  the  mental  faculties — hypochon- 
driasis, melancholia,  and  other  forms  of  mental 
derangement. 

For  detailed  descriptions  of  these,  see  the  articles 
on  the  various  organs  concerned. 

P.  W.  Latham. 
NEUSCHIVlECKS.-&«  ScHMficKS. 

NICE,  on  the  French  Riviera. — Warm,  dry, 
bracing,  winter  climate.  Temperature  50°  F.  See 
Climate,  Treatment  of  Disease  by. 

NICTITATION  [nictito,  I  wink  often).— A  rapid 
involuntary  winking  of  the  eyelids,  usually  due  to 
some  nervous  disturbance.  See  Chorea  ;  and 
Facial  Spasm. 

NIEDERBRONN.in  Lower  Alsace.— Muriated 
saline  waters.    See  Mineral  Waters. 

NIEDERSELTERS  (Sellers),  in  Nassau.— 

The  well-known  muriated  alkaline  table-waters. 
See  Mineral  Waters. 

NIGHT-BLINDNESS.— Nyctalopia. 

NIGHTMARE. — This  is  a  condition  characterised 
by  an  abiding  sense  of  discomfort  or  extreme  un- 
easiness, occurring  in  the  midst  of  a  disturbed  sleep, 
sometimes  associated  with  a  feeling  of  weight  at  the 
epigastrium,  in  conjunction  with  more  or  less  de- 
finitely oppressive  dreams.  It  is  principally  asso- 
ciated with  the  taking  of  a  heavy  meal  or  of  indi- 
gestible food  before  going  to  sleep  by  some  persons, 
especially  those  of  a  nervous  temperament,  whose 
digestion  is  weak.    A  closely  allied  condition  is, 


however,  apt  to  be  met  with  as  a  consequence  ot 
brain-exhaustion  and  chronic  disturbance  of  sleep  in 
those  who  are  overworked,  by  application  either  to 
study,  business  details,  or  literary  pursuits.  .Such  a 
condition  also  has  its  affinities  with  certain  forms  of 
incipient  delirium,  occurring  either  in  various  febrile 
diseases  or  as  a  result  of  alcoholic  excesses.  See 
Sleep,  Disorders  of. 

H.  Charlton  Bastian. 
NIGHT-SIGHT. Hemeralopia. 

NIGHT-TERRORS    OF   CHILDREN.  —  The 

child  who  is  the  subject  of  this  ailment  may  have 
gone  to  bed  apparently  in  perfect  health  and  gone 
to  sleep,  but  will  suddenly  arouse  the  household 
some  two  hours  later  with  a  piercing  shriek,  and 
will  be  found  in  an  agony  of  terror  pointing  at  some 
imaginary  object  and  imploring  that  it  be  taken 
away,  or  crouching  in  a  corner  of  the  bed  in  the 
hope  of  getting  away  from  the  dreaded  thing.  As 
a  rule  with  judicious  soothing  the  child  will  before 
long  drop  oft'  to  sleep  again  and  may  sleep  per- 
fectly soundly  for  the  rest  of  the  night,  and  in  the 
morning  have  no  knowledge  of  the  occurrences  of 
the  previous  evening  ;  the  same  scene  may  be 
enacted  on  subsequent,  but  not  necessarily  succes- 
sive, nights.  If  the  child  suffers  from  any  form  of 
gastro-intestinal  disturbance  or  from  '  adenoids,' it 
is  probable  that  the  trouble  would  be  of  the  nature 
of  nightmare  and  would  be  removed  by  appropriate 
treatment  ;  but  on  the  other  hand  there  may  be  no 
such  exciting  cause  discoverable,  while  the  child  is 
of  a  highly  nervous  disposition  and  there  is  a  family 
predisposition  to  neurosis.  According  to  Coutts  the 
true  subjects  of  this  ailment  all  belong  to  this  class, 
and  in  them  it  is  not  infrequently  the  forerunner  of 
epilepsy,  and  has  been  preceded  at  an  earlier  period 
of  life  by  the  occurrence  of  infantile  convulsions. 
It  is  equally  common  in  the  two  sexes,  and  is  most 
often  met  with  about  the  commencement  of  the  se- 
cond dentition,  but  may  occur  in  children  as  young 
as  two  years.  Small  doses  of  bromide  of  ammonium 
at  bedtime  (a  grain  for  each  year  of  the  child's  age) 
is  the  best  treatment,  though  antip}'rine  has  been 
credited  with  the  power  to  prevent  an  attack  if 
given  at  bedtime.  Such  children  should  not  be  left 
alone  at  night  or  in  the  dark.  If  the  attack  occurred 
at  the  time  of  the  second  or  first  dentition,  a  dental 
surgeon  should  be  consulted,  and  in  all  cases  atten- 
tion should  be  paid  to  the  diet. 

John  Abercrombie. 

NILE,  The. — A  very  dry  winter  climate.  Mean 
temperature,  winter,  57°  F.  Unsuitable  for  cases 
of  active  pulmonary  disease.  See  Climate,  Treat- 
ment of  Disease  by. 

NIPPLE,  Diseases  of. — Synon.  :  Fr.  Maladies 
du  Mamelon  ;  Ger.  Ivrankheiten  der  Brustwarzc. — 
Some  of  the  more  ordinary  affections  of  the  nipple 
will  be  found  described  under  Breast,  Diseases 
of;  and  Lactation,  Disorders  of.  Here  it  is 
proposed  to  treat  of  certain  graver  diseases,  which 
claim  a  separate  consideration. 

I.  Cancer. — The  nipple  may  be  the  seat  oi 
epithelioma,  which  commonly  commences  as  a  crack 
or  fissure,  with  an  indurated  base,  often  in  the 
areola  or  at  its  junction  with  the  nipple.  It  may 
be  a  squamous-celled  carcinoma,  in  which  case  it 
differs  in  no  respect  from  similar  disease  of  the 
integument  of  adjoining  parts.    In  some  cases  it  is 
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a  duct-cancer,  the  more  superficial  part  consisting 
of  columnar  cells,  and  the  deeper  part  of  spheroidal 
epithelium.  Hard  carcinoma  too  may  attack  the 
nipple,  involving  its  deeper  structures,  and  pro- 
ducing general  induration  and  enlargement,  so  that 
the  diseased  mass  projects  from  the  summit  of  the 
breast  like  a  knob  or  large  nut.  The  disease 
proliably  originates  in  the  epithelium  of  the  galacto- 
phorous  ducts,  or  in  that  of  the  sebaceous  glands. 

2.  Paget's  Disease. — Of  greater  interest  than 
either  of  the  preceding  is  an  affection  frequently 
associated  with  malignant  disease  of  the  breast,  to 
which  Paget  first  drew  attention — an  eczeinatoiis  con- 
dition of  the  nipple  and  areola.  It  may  occur  in  the 
form  of  a  dry,  scaly,  or  branny  eruption,  aft'ecting 
the  entire  surface  of  the  areola  and  nipple,  which  is 
darker  coloured,  a  little  firmer,  and  less  pliant  and 
elastic  than  its  fellow.  Or,  with  more  character- 
istic signs  of  inflammation,  small  vesicles  or  pustules 
may  form,  and,  breaking  or  being  rubbed  off,  may 
leave  behind  them  tiny  scabs  or  ulcers,  or  a  surface 
raw  and  red.  Either  condition  may  exist  for  many 
months  or  even  years  with  little  alteration,  and  with 
scarcely  any  tendency  to  spread  beyond  the  margin 
of  the  areola.  But  the  second  form,  causing  more 
irritation  than  the  first,  is  often  subjected  to  treat- 
ment ;  and  being  very  difficult  to  cure,  is  sometimes 
so  severely  treated  with  caustics  that  destruction 
ensues,  not  of  the  disease,  but  of  the  nipple,  which 
appears  to  have  been  gradually  eaten  away  l)y  the 
eczematous  affection.  Both  forms  are  uncommon, 
but  they  are  rare  before  the  middle  age.  A  study 
of  their  clinical  and  pathological  characters  leads  to 
the  conclusion  that  they  are  due  to  inflammation. 
The  disease  has  been  noticed  in  men  as  well  as 
women. 

Treatment. — This  disease  may  be  treated  by 
protecting  the  parts  with  a  carefully  adjusted,  venti- 
lated shield,  and  by  the  application  of  vaseline,  or 
liniment  of  lead  and  oil,  or  similar  soothing 
dressing.  But  it  is  very  intractable,  in  some  cases 
apparently  incurable.  It  might  seem  as  if  an  affec- 
tion so  trivial  were  not  worthy  of  so  much  atten- 
tion ;  but  unfortunately  there  appears  the  strongest 
reason  to  believe  that  these  conditions  of  the  nipple 
and  areola  are  not  infrequerrtly  the  precursors  of 
carcinoma  of  the  breast,  sometimes  by  only  a  few 
months,  more  often  by  a  period  of  years.  It  is 
probable,  too,  that  the  carcinoma  is  directly  due  to 
the  eczematous  disease  ;  for  it  induces  changes  in 
the  epithelium  of  the  ducts  which  can  be  traced 
deeply  into  the  substance  of  the  breast,  whose  acini 
iiecome  at  length  distended  with  proliferating  epi- 
thelium. On  this  account  it  has  been  proposed, 
when  all  the  lesser  methods  of  treatment  have  been 
used  in  vain,  to  remove  the  entire  breast.  Opinions, 
which  are  divided  on  the  necessity  of  this  severe 
measure,  are  united  in  its  favour  when,  with  the 
superficial  inflammation,  there  exists  an  appreciable 
induration,  however  slight,  within  the  breast.  Care 
must  be  taken  not  to  confound  these  eczematous 
affections  of  the  nipple  and  areola  with  those  more 
widely  diffused  superficial  inflammationsof  thebreast, 
with  which  they  have  little  in  common,  either  in 
the  obstinacy  with  which  they  resist  treatment,  or 
in  the  deeper  disease  to  which  they  may  give 
rise. 

3.  Sarcoma  Sarcoma  occasionally  occurs  in 

I  he  skin  covering  the  breast.  It  is  either  spindle- 
l  elled  or  melanotic  :  in  either  case  its  early  removal 
I  -,  advisaljle. 


4.  Benign  Formations. — Among  the  innocent 
tumours  of  the  nipple  and  areola  of  the  breast  are 
(i)  lupus,  which  should  not  be  mistaken  for  the 
malignant  dermatitis  known  as  Paget's  disease  of 
the  nipple  ;  (2)  tiwlluscum  contagiosuiii,  small 
pearly  white  tubercles  which  may  infect  the  cheeks 
and  eyelids  of  any  child  suckled  at  the  breast  ; 

(3)  painful  subcutaneous  fibromata,  which  cause 
intense  neuralgia  of  the  breast  and  local  tenderness  ; 

(4)  sebaceous  cysts,  formed  in  some  of  the  15-20 
sebaceous  glands  situated  in  the  areola  ;  (5)  ttcevi ; 
and  (6)  the  pedunculated  fibromata  of  the  nipple. 
The  fibromata  often  contain  glandular  elements, 
they  may  be  warty  in  appearance,  and  are  so  well 
supplied  with  blood  by  arteries  which  run  in  the 
pedicle,  that  they  must  not  be  snipped  off  without 
previous  ligature. 

5.  Syphilis. — Syphilis  affects  the  nipple  and 
areola  of  the  breast  in  the  primary,  secondary  and 
tertiary  stages  of  the  disease.  Direct  infection  is 
usually  the  result  of  suckling  a  syphilitic  child 
while  it  has  mucous  patches  about  its  mouth. 
Primary  sores,  therefore,  are  met  with  among  wet 
nurses  and  in  those  persons  who  consider  it  an  act 
of  courtesy  to  give  an  occasional  feed  to  a  neigh- 
bour's child.  One  or  both  breasts  may  be  affected 
by  a  shallow,  circular  and  painful  ulcer  with  a 
smooth,  glazed  surface,  and  only  very  slight  parch- 
ment-like induration  at  its  base.  Sometimes  there 
is  only  a  slightly  indurated  fissure,  or  the  induration 
may  be  diffuse  without  ulceration  ;  occasionally  the 
ulceration  is  phagedrenic.  The  true  nature  of  the 
affection  is  apt  to  be  overlooked  since  there  is  no 
reliable  history,  and  the  sores  are  multiple  and  very 
often  atypical.  In  such  cases  the  very  slight 
amount  of  pain  attending  the  fissure  or  ulcer  and 
the  early  enlargement  of  the  axillary  glands,  which 
are  hard  and  Inillet-like,  should  raise  a  suspicion  of 
primary  syphilis  ;  while  the  appearance  of  secondary 
symptoms  with  an  examination  of  the  suspected 
child,  where  possible,  will  confirm  the  diagnosis. 
The  eruptions  of  secondary  syphilis  and  condylo- 
mata may  occur  upon  the  areola,  while  the  circular 
and  irregular  ulcers  of  tertiary  syphilis  may  occur 
upon  the  nipple  as  they  do  in  other  parts  of  the 
skin.  The  treatment  of  each  of  the  conditions 
mentioned  above  does  not  differ  either  locally  or 
constitutionally  from  that  adopted  for  syphilis. 

6.  Ttiberculosis.  —  Tuberculosis  but  rarely 
affects  the  nipple  or  its  areola  in  either  sex.  It 
needs  prompt  surgical  treatment  owing  to  the  ten- 
dency shown  by  the  inflammation  to  spread  along 
the  ducts  and  lymphatics  until  the  breast  becomes 
affected.  Henry  T.  Butlin. 

D'Arcy  Power. 

NOCTAMBULATION*  {nocte,  in  the  night;  and 
ambulo,  I  walk). — A  term  for  sleep-walking.  See 
Sleep,  Disorders  of. 

NOCTURNAL  INCONTINENCE.— Involun- 
tary escape  of  urine  during  sleep.  See  MICTURI- 
TION, Disorders  of. 

NODE  [nodus,  a  swelling). — A  circumscribed 
swelling  on  the  surface  of  a  Ijone,  connected  with 
the  periosteum,  and  usually  due  to  syphilis.  See 
Bone,  Diseases  of ;  and  Syphilis. 

NOMA  [pofi-fi,  a  corroding  sore  ;  from  v^/xai,  I 
devour).  — Syn'ON.  :  Fr.  Nome  ;  Ger.  Wasserkrebs. 
A  synonym  for  cancrum  oris.    iVr  Cancrum  Oris. 
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NOSE,  Clinical  Examination  of.  —  Before 
proceeding  to  examine  the  nasal  passages  a  prelimi- 
nary inspection  of  the  external  parts  should  be 
made.  The  patency  of  the  passages  should  be  tested 
by  successively  closing  each  passage,  and  directing 
the  patient  to  breathe  through  the  other.  The 
nasal  passages  can  be  inspected  from  the  front 
through  the  anterior  nares,  or  from  the  back,  through 
the  naso-pharynx.  The  former  method  is  termed 
'anterior  rhinoscopy,'  the  latter  'posterior  rhino- 
scopy.' Exploration  with  the  probe,  and  digital 
palpation,  are  often  necessary  supplements  to  in- 
spection. 

In  order  to  examine  the  nasal  passages  from  the 
front,  the  observer  should  be  seated  upright  facing 
the  patient.  It  is  always  better  to  employ  reflected 
light,  in  the  same  manner  as  for  examination  of  the 
larynx  {see  Larynx,  Examination  of).  Having 
concentrated  a  bright  circle  of  light  on  the  patient's 
nose,  we  can  obtain  a  view  of  the  interior  of  the 
vestibule  by  making  the  patient  tilt  the  head  slightly 
back,  and  raising  the  tip  of  the  nose  with  the  thumb. 
In  order  to  examine  the  interior  of  the  nasal  fossa,  a 
speculum  must  be  used  to  dilate  the  cartilaginous 
aperture.  There  are  several  different  forms  of  nasal 
speculum,  but  Duplay's  bivalve  speculum  is  perhaps 
the  most  generally  useful.  The  speculum  should  be 
inserted  gently  with  the  thumb  and  forefinger  of 
the  left  hand,  and  the  blades  separated  slowly,  the 
patient's  head  being  tilted  slightly  backwards  while 
this  is  being  done.  The  anterior  end  of  the  inferior 
turbinated  body  will  first  attract  attention,  forming  a 
rounded  prominence  projecting  from  the  outer  wall. 
If  the  patient's  head  be  now  tilted  a  little  forwards, 
the  convex  surface  and  lower  border  of  the  inferior 
turbinated  body  can  be  traced  backwards  for  a  con- 
siderable distance,  or  even  for  the  whole  length, 
presenting  usually  an  irregular  wavy  outline.  The 
floor  of  the  nasal  passage  can  often  be  traced  to  the 
posterior  extremity  ;  and,  if  a  strong  light  be  di- 
rected back  along  the  floor,  the  posterior  wall  of 
the  pharynx  can  sometimes  be  discerned.  If  the 
patient's  head  be  thrown  backwards,  the  middle 
turbinated  body  will  be  seen  above  and  behind  the 
inferior.  The  anterior  border,  and  the  angle  be- 
tween this  and  the  inferior,  are  the  parts  chiefly 
seen.  Between  the  middle  turbinated  body  and  the 
septum  is  a  narrow  space,  known  as  the  olfactory 
slit,  which  can  only  be  imperfectly  illuminated. 
The  spaces  beneath  the  inferior  and  middle  tur- 
binated bodies,  respectively,  can  be  illuminated  to 
a  limited,  but  variable  extent.  When  the  patient's 
head  is  thrown  well  back,  the  fore  part  of  the  roof 
will  be  brought  into  view,  but  the  superior  turbinated 
body  cannot  be  seen. 

The  actual  extent  of  the  parts  seen  by  anterior 
rhinoscopy  varies  much  in  different  cases.  A  de- 
flected septum  is  a  serious  obstacle.  Vascular  tur- 
gescence  of  the  inferior  turbinated  body,  especially 
at  the  anterior  end,  often  interferes  with  the  view. 
This  swelling  can  be  reduced  by  the  application  of 
a  5-per-cent.  solution  of  the  hydrochlorate  of  cocaine. 
By  its  constricting  effect  on  the  blood-vessels,  co- 
caine contracts  the  mucous  membrane  of  the  nose 
to  a  greater  or  less  extent,  wherever  it  is  applied, 
and  is  an  invaluable  aid  to  a  thorough  rhinoscopic 
examination  of  the  nasal  passages. 

By  the  method  of  examination  known  as  posterior 
rhinoscopy,  the  posterior  nares  and  naso-pharynx 
can  be  inspected.  A  small  mirror,  about  half  or 
five-eighths  of  an  inch  in  diameter,  is  used  in  the 


examination.  A  small  laryngeal  mirror  serves  the 
purpose,  but  the  mirror  should  be  attached  to  the 
stem  at  more  nearly  a  right  angle  than  is  usual  for 
laryngoscopy,  and  it  is  convenient  to  have  the  handle 
slightly  bent  to  follow  the  curve  of  the  tongue.  A 
rhinoscope  such  as  Michel's,  however,  is  much  more 
convenient.  In  this  instrument  the  mirror  is  in  the 
same  plane  as  the  handle,  and  can  be  raised  to  any 
angle  by  pressure  on  a  spring. 

The  patient  sits  upright,  with  the  head  inclined 
slightly  forwards,  and  is  directed  to  open  the  mouth 
and  breathe  quietly  and  naturally.  The  light  is 
concentrated  from  a  reflector  on  the  palate  and 
pharynx,  in  the  same  manner  as  in  laryngoscopy. 
The  tongue  must  generally  be  depressed  with  a 
spatula.  One  with  the  handle  at  right  angles  to  the 
blade  is  most  convenient.  The  rhinoscopic  mirror, 
previously  warmed,  is  introduced  rapidly,  with  its 
reflecting  surface  upwards,  to  one  or  other  side  of 
the  uvula,  close  to,  but  not  touching,  the  wall  of 
the  pharynx.  By  depressing  the  handle  or  by  press- 
ing on  the  spring,  according  to  the  form  of  rhino- 
scope  used,  the  mirror  can  be  made  more  vertical, 
and  by  various  movements  of  the  mirror  an  image 
of  the  different  parts  can  be  obtained.  Difficulties 
may  occur  in  the  examination.  The  commonest  is 
the  drawing  up  of  the  uvula  and  soft  palate  against 
the  pharyngeal  wall  as  soon  as  the  examination  is 
begun.  The  patient  should  be  directed  to  breathe 
quietly  through  the  nose,  and  the  effort  to  do  this 
will  cause  the  velum  to  hang  away  from  the  pharyn- 
geal wall.  If  this  does  not  succeed,  the  patient 
should  be  made  to  emit  the  French  nasal  sound  e/i, 
or  0/!.  This  will  often  succeed  in  giving  a  view  of 
the  parts.  Painting  the  fauces  with  a  lo-per-cent. 
solution  of  the  hydrochloride  of  cocaine  will  often 
be  an  assistance.  In  certain  cases,  where  the  depth 
of  the  pharynx  is  small  and  the  soft  palate  long, 
a  view  can  only  be  obtained  by  drawing  the  soft 
palate  and  uvula  forwards  by  means  of  some  form 
of  palate-hook. 

Only  a  limited  portion  of  the  post-nasal  region  is 
seen  reflected  in  any  one  position  of  the  mirror. 
When  the  mirror  is  first  raised  into  a  nearly  vertical 
position,  the  posterior  surface  of  the  velum  is 
brought  into  view.  By  inclining  the  mirror  to  a 
more  horizontal  position,  the  septum  appears  as  a 
sharp,  whitish  ridge,  which  serves  as  a  landmark  to 
the  parts  in  this  region.  On  either  side  of  the 
septum,  the  ovoid  openings  of  the  nasal  fossa;,  the 
choanx,  may  be  brought  into  view  by  slightly  turn- 
ing the  mirror.  Each  choana  is  largely  occupied 
by  the  posterior  ends  of  the  turbinated  bodies,  the 
most  conspicuous  of  which  is  the  middle.  The  in- 
ferior is  largely  hidden  by  the  soft  palate,  as  is  also 
the  lower  end  of  the  septum.  By  inclining  the 
mirror  to  one  side,  the  depression  leading  to  the 
Eustachian  orifice  is  seen,  bounded  above  and  be- 
hind by  a  prominent  ridge.  By  bringing  the  mirror 
to  a  nearly  horizontal  position,  the  vault  of  the  naso- 
pharynx and  the  region  of  the  pharyngeal  tonsil 
are  brought  into  view. 

The  probe  is  often  necessary  to  supplement  an- 
terior rhinoscopic  examination.  By  its  means  the 
consistence,  mobility,  and  mode  of  attachment  of 
swellings,  hypertrophies,  and  new-growths  can  be 
determined,  and  the  presence  of  sequestra,  foreign 
bodies  and  rhinoliths  made  out.  Occasionally  a 
probe,  suitably  bent,  is  useful  to  determine  the  con- 
dition of  the  parts  seen  in  the  posterior  rhinoscopic 
image. 
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Digital  palpation  through  the  anterior  nares  is 
rarely  practised,  but  in  the  naso-pharynx  it  is  an 
extremely  important  method  of  examination,  and 
when,  as  in  children,  posterior  rhinoscopy  is  diffi- 
cult or  impossible,  digital  exploration  is  the  only 
method  open  to  us.  For  the  purpose  of  this  exami- 
nation the  patient  is  seated,  and  the  operator  stands 
facing  the  patient's  right  side.  The  left  arm  is 
passed  round  the  patient's  head,  and  the  left  hand 
rests  on  the  patient's  chin.  The  head  is  thus 
steadied.  The  right  forefinger  is  passed  rapidly  to 
the  back  of  the  pharynx,  inserted  behind  the  soft 
palate,  and  then  pushed  boldly  upwards.  In  this 
way  the  posterior  ends  of  the  turbinals,  the  pharyn- 
geal tonsil  and  other  structures  can  be  rapidly  ex- 
plored. A  prop  may  be  placed  between  the  teeth, 
as  a  preliminary,  but  it  is  not  really  necessary. 

James  Barry  Ball. 

NOSE  AND  NASO-PHARYNX,  Diseases  of. 
SynON.  :  I'r.  Maladies  du  Nc\.  ct  du  Pharynx 
Nasal ;  Ger.  Kraiikheiten  der  Nasc  uud  des  Naseu- 
rachenranins. 

The  diseases  of  the  nasal  orifices,  nasal  fossae, 
septum  nasi,  naso-phar_\'nx,  and  of  the  accessory 
cavities  of  the  nose  will  be  considered  "under  the 
following  headings  :  — 

1.  Acute  Rhinitis  and  Naso-pharyngitis. 

2.  Chronic  Nasal  and  Naso-pharyngeal  Catarrh  : 
[a)  Simple  Chronic  Rhinitis  ;  (/')  Hypertrophic 
Rhinitis. 

3.  Chronic  Atrophic  Rhinitis  (including  Ozrena). 

4.  Rhinorrhcea. 

5.  Rost-Nasal  Vegetations  (Adenoid  Growths). 

6.  Syphilis  of  the  Nose. 

7.  Tuberculosis  of  the  Nose  (Lupus  and  Tul)er- 
cular  Disease). 

8.  Affections  of  the  Nasal  Septum. 

9.  Foreign  Bodies  in  the  Nose  (including  Rhino- 
liths). 

10.  Parasites  in  the  Nose. 

11.  Rhinoscleroma. 

12.  Nasal  Diphtheria. 

13.  Tumours  of  the  Nose  and  Naso-pharynx. 

14.  Affections  of  the  Accessory  Sinuses  (Maxil- 
lary, Frontal,  Sphenoidal,  and  Ethmoidal). 

15.  Reflex  Nasal  Neuroses. 

Ei'isTAXis,  Hay-Fe\'er,  and  Olfactory 
Sense  are  dealt  with  in  separate  articles. 

I.  Acute  Catarrhal  Rhinitis  and  Naso- 
pharyngitis.— Synon.  :  Acute  Nasal  and  Naso- 
pliarvngeal  Catarrh  ;  Acute  Cor^-za  ;  '  Cold  in  the 
head.' 

/Etiology. — Acute  coryza  is  usuall\'  an  inde- 
pendent affection,  but  it  may  be  found  in  associa- 
tion with  some  other  malady,  such  as  one  of  the 
specific  eruptive  fevers.  The  disease  is  most  frequent 
in  cold  and  changeable  weather,  and  is  almost  cer- 
tainly of  microbic  origin.  It  has  an  abrupt  onset  and 
Usually  runs  a  regular  course.  Sometimes  it  is  found 
in  an  epidemic  form,  especially  when  many  indi- 
viduals live  under  the  same  roof  and  share  the  same 
rooms.  Acute  rhinitis  may  also  be  caused  by  irri- 
tating fumes  and  certain  drugs,  especially  iodide  of 
potassium  ;  and  it  is  occasionally  a  prominent  fea- 
ture in  influenza.  In  most  cases  chill  is  the  accre- 
dited cause.    See  Chill. 

Symptoms. — The  patient  feels  out  of  sorts,  has 
a  sense  of  chilliness,  slight  headache,  and  a  feeling 
at  first  of  irritation  and  then  of  dryness  and  fulness 
in  the  nose,  with  frequent  attacks  of  sneezing. 


There  is  occasionally  a  rise  of  temperature  (99 '5^  to 
loi'^)  during  the  first  two  days  of  the  attack  ;  and 
the  patient  complains  of  feeling  tired  and  heavy  in 
the  head.  His  pulse  is  quickened  ;  the  skin  feels 
hot  and  dry  ;  and  pains  in  the  back  and  limbs  are 
frequently  complained  of.  Engorgement  of  the  suli- 
muc<.)us  erectile  tissue  and  rapid  cedematous  swell- 
ing of  the  mucous  membrane  lead  to  blocking  of 
the  nasal  passages.  The  changes  are  most  marked 
in  the  mucosa  and  submucosa  covering  the  inferior 
turbinal  bones.  This  sudden  obstruction  to  nasal 
respiration  necessitates  breathing  through  the  mouth, 
which  intensifies  the  dryness  of  the  pharynx  and 
naso-pharynx.  At  first,  notwithstanding  the  tume- 
faction and  hyperremia,  there  is  no  secretion  from 
the  nasal  mucosa.  Soon,  however,  a  thin  serous 
acrid  discharge  which  frequently  excoriates  the 
margins  of  the  nostril  and  the  upper  lip  is  poured 
out,  and  this,  in  the  course  of  two  days  or  less, 
generally  becomes  muco-purulent.  The  sense  of 
smell  is  largely  impaired  or  lost.  The  catarrhal 
process  may  spread  up  the  nasal  duct  and  lacrymal 
passages  and  involve  the  conjunctiva,  or  may  ex- 
tend into  one  of  the  accessory  cavities  of  the  nose, 
most  commonly  the  frontal  sinus.  Very  frequently 
the  naso-pharynx  is  secondarily  involved  ;  in  many 
cases,  however,  particularly  in  children  in  whom 
post-nasal  growths  are  present,  the  catarrhal  pro- 
cess commences  in  the  naso-pharynx  and  spreads 
thence  downwards  to  the  nose. 

When  the  naso-pharynx  is  involved  the  sym- 
ptoms are  those  of  dryness  and  heat,  described  liy 
the  patient  as  being  'behind  and  above  the  nose.' 
Soon  a  thick  viscid  muco-purulent  secretion  is 
observed,  which  the  patient  has  to  '  hawk  '  away,  as 
blowing  the  nose  does  not  seem  to  clear  the  naso- 
pharynx sufficiently.  The  process  is  very  prone  to 
involve  the  Eustachian  tube  and  to  give  rise  to 
deafness,  tinnitus  aurium,  and  pain  in  the  ear — 
these  symptoms  being  caused  by  obstruction  to  the 
lumen  of  the  Eustachian  tube  and  retention  of 
mucous,  muco-purulent,  or  even  purulent  secretion 
in  the  tympanum.  Every  succeeding  attack  of  acute 
naso-pharyngeal  catarrh  is  prone  to  cause  further 
enlargement  of  any  existing  post-nasal  growths  and 
to  run  into  a  chronic  form  of  naso-pharyngeal 
catarrh  which  is  a  serious  menace  to  the  ears. 

An  uncomplicated  cold  in  the  head  lasts  only  a 
few  days,  generally  from  four  to  seven.  It  must 
be  remembered  that  an  acute  rhinitis  may  be  the 
first  symptom  of  an  acute  specific  fever,  particularly 
of  measles  or  of  influenza. 

Treatment. — Mild  cases  call  for  little  treat- 
ment beyond  avoidance  of  exposure.  In  others 
the  attack  can  be  cut  short  by  frecjuently  repeated 
doses  (4grs. )  of  quinine.  If  the  rise  in  tempera- 
ture be  above  100°,  or  if  there  be  any  complica- 
tion, rest  in  bed  is  called  for.  The  employment  of 
diaphoretics  gives  relief  to  most  of  the  symptoms. 
A  mixture  consisting  of  Liquor.  Ammon.  Acetat. 
5j,  Spirit.  -Ether.  Nitrosi  mxx,  and  Aquae  Camph. 
ad  Jss,  may  be  given  four  times  daily.  At  bed- 
time the  feet  should  be  kept  for  several  minutes  in 
a  foot-bath  containing  water  as  hot  as  can  be  borne, 
and  when  the  patient  is  in  bed  a  hot  drink  and  ten 
or  twelve  grains  of  Dover's  Powder  should  be  given. 
The  irritation  and  obstructive  swelling  can  be  tem- 
porarily relieved  by  spraying  with  a  l-per-cent. 
solution  of  hydrochloride  of  cocaine  ;  this,  how- 
ever, must  be  used  with  caution.  The  relief  (lasting 
half  to  three-quarters  of  an  hour)  obtained  by  the 
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cocaine-spray  is  most  grateful  to  the  patient,  and 
frequently  in  the  case  of  a  busy  man  very  valuable. 
In  infants  the  obstructive  swelling  may  cause  urgent 
dyspncea,  laryngeal  spasm,  and  inability  to  suck. 
These  symptoms  can  generally  be  temporarily  re- 
lieved by  spraying  the  nostrils  with  a  few  drops  of 
the  cocaine-solution. 

Acute  Pui-iilent  Rhinitis  presents  the  symptoms 
of  acute  catarrhal  rhinitis,  but  the  discharge  is 
purulent  and  sometimes  fcetid.  When  met  with 
in  the  infant  a  few  days  a,fter  birth  it  is  probably 
of  gonorrhoeal  origin.  In  older  children  and  adults 
it  is  found  as  a  sequel  to  diphtheria,  measles,  or 
scarlet  fever,  and  in  general  yields  readily  to  a 
spray  containing  five  grains  each  of  sodium  bicar- 
bonate, borax,  and  common  salt  to  the  ounce  of 
water.  For  extensions  of  the  acute  catarrhal  pro- 
cess to  the  frontal  and  other  sinuses,  see  Affections  of 
the  Accessory  Cavities  of  the  Nose. 

2.  Chronic  Nasal  and  Naso-pharyngeal 
Catarrh. — Under  this  heading  may  be  described 
(a)  Simple  Chronic  Rhinitis  and  Naso-pharyngitis  ; 
{b)  Chronic  Hypertrophic  Rhinitis  and  Naso- 
pharyngitis ;  and  ((')  Chronic  Atrophic  Rhinitis  and 
Naso-pharyngitis. 

The  first  two  conditions  cannot  be  rigidly  differ- 
entiated, the  second  type  being  commonly,  if  not 
always,  a  more  advanced  stage  of  the  first.  They 
will  therefore  be  in  part  described  together. 

(a)  Simple  Chronic  Rhinitis.  —  Synon.  : 
Chronic  Catarrhal  Rhinitis  ;  Chronic  Coryza. — In 
this  condition  there  is  an  increased  irritability  of  the 
nasal  mucosa,  especially  of  that  covering  the  middle 
and  inferior  turbinated  bones.  The  sufferer  catches 
cold  very  frequently,  and  complains  of  a  stuffy  feel- 
ing in  the  nose  with  obstruction,  generally  temporary 
and  partial,  of  one  or  both  nasal  passages.  This 
condition  is  in  children  commonly  found  in  associa- 
tion with  post-nasal  adenoid  vegetations.  There  is 
an  increase  in  the  amount  of  the  secretion  from  the 
mucous  membrane,  which  is  at  first  watery  but  be- 
comes, as  the  condition  progresses,  thick  and  viscid. 
The  stuffiness  in  the  nose  is  always  worse  at  night, 
and  the  patient  wakes  in  the  morning  with  a  dry 
mouth  and  pharynx  due  to  mouth-breathing.  If  in 
this  stage  the  nose  be  examined  the  mucosa  is  found 
but  slightly  altered.  There  is  frequently,  however, 
a  mild  degree  of  swelling  and  congestion,  with, 
in  some  cases,  commencing  hypertrophy.  There 
appears  to  be  a  loss  of  tone  of  the  arterioles,  with 
consequent  distension  of  the  erectile  tissue  covering 
the  two  lower  turbinated  bones.  The  sense  of 
smell  is  but  little  affected.  Extension  of  this  chronic 
catarrhal  inflammation  frequently  involves  the  naso- 
pharynx, causing  chronic  post-nasal  catarrh.  In  this 
condition  the  tenacious  viscid  mucus  which  is  met 
with  in  the  naso-pharynx  is  with  difficulty  removed 
by  hawking.  During  the  day  this  usually  gives 
little  trouble,  but  when  the  patient  awakes  dry- 
mouthed  in  the  morning  he  is  much  worried  by  the 
continual  efforts  required  to  dislodge  the  mucus 
from  the  naso-pharynx.  In  America  and  South 
Africa,  owing  chiefly  to  the  inhalation  of  dust,  post- 
nasal catarrh  assumes  a  far  more  severe  type  than 
in  this  country,  and  a  much  larger  proportion  of 
the  population  are  affected. 

Treatment. — See  (6)  Chronic  Hypertrophic 
Rhinitis. 

{6)  Chronic  Hypertrophic  Rhinitis. — Synon.  : 
Chronic  Hypertrophic  Nasal  Catarrh. — This  condi- 
tion is  commonly  a  sequel  of  simple  chronic  catarrh, 


and  is  frequently  found  in  association  with  post- 
nasal vegetations.  The  mucosa  of  the  nose  and 
naso-pharynx  is  thickened,  and  the  enlargement  is 
chiefly  found  on  the  two  lower  turbinated  bones,  on 
the  lower  part  of  the  septum  nasi,  and  around  the 
orifices  of  the  Eustachian  tubes.  In  addition  to 
post-nasal  vegetations  other  causes  of  chronic  hyper- 
trophic rhinitis  are  abnormalities  in  the  nasal  pas- 
sages which  cause  obstruction  to  free  nasal  respira- 
tion or  hinder  the  removal  of  the  secretion,  such  as 
spurs  or  deviations  of  the  septum,  polypi  and  foreign 
bodies.  In  many  cases,  however,  no  real  cause  can 
be  assigned.  Though  the  condition  may  be  met 
with  at  any  period  of  life,  by  far  the  largest  number 
of  cases  commence  in  childhood. 

Anatomical  Characters.  — There  is  generally 
redness  of  the  nasal  mucosa,  which  presents  thicken- 
ings irregularly  distributed,  generally  most  marked 
at  one  or  other  end  of  an  inferior  turbinated  bone 
or  along  its  whole  length.  That  this  condition  is 
a  real  overgrowth  of  the  mucosa  may  be  shown  by 
the  application  of  a  solution  of  cocaine  (5  percent.) 
to  the  affected  part.  This  only  slightly  reduces  the 
swelling,  whereas  in  cases  of  dilatation  of  the  erec- 
tile tissue,  as  in  simple  chronic  rhinitis,  the  applica- 
tion of  cocaine  causes  a  very  remarkable  shrinkage. 
The  hypertrophy  frequently  affects  the  anterior 
segment  of  the  inferior  turbinal,  and  may  give  rise 
to  a  somewhat  pedunculated  growth  of  a  reddish 
or  purplish  colour.  This  condition  is  most  liable  to 
obstruct  nasal  respiration  when  associated  with  a 
spur  growing  from  the  same  side  of  the  septum  nasi. 
Hypertrophy  of  the  posterior  ends  of  the  inferior 
turbinals  is  recognised  by  posterior  rhinoscopy,  or 
by  digital  examination.  It  may  be  seen  as  a  smooth 
or,  more  frequently,  as  a  lobulated  '  mulberry-like  ' 
growth  of  greyish  red  or  purplish  hue  projecting 
into  the  naso-pharynx,  and  sometimes  all  but  com- 
pletely obstructing  it.  This  condition  is  to  be 
sought  for  in  all  cases  of  impediment  to  nasal  respi- 
ration where  no  post-nasal  vegetations,  enlarged 
tonsils  or  anterior  nasal  obstruction  can  be  found. 
Hypertrophy  of  the  middle  turbinal  is  less  frequent, 
and,  where  present,  less  marked,  but  it  may  touch 
the  septum,  and  impede  respiration  through  the 
middle  meatus  of  the  nose. 

Symptoms. — Obstruction  to  nasal  respiration  is 
constantly  present,  but  is  found  in  varying  degrees. 
It  is  frequently  scarcely  noticeable  during  the  day- 
time, but  is  troublesome  at  night  when  the  throat 
and  mouth  become  dry  ;  and  sleep  may  thus  be  dis- 
turbed. When  the  Eustachian  tubes  are  involved, 
deafness,  tinnitus,  and  otitis  media  may  ensue  from 
the  resulting  obstruction.  The  voice  may  become 
thick  or  nasal.  Sneezing  is  frequent  and  sometimes 
violent,  and  in  certain  patients  asthmatic  seizures 
and  other  reflex  symptoms — the  so-called  nasal 
neuroses — are  observed. 

Treatment. — Treatment  will  vary  according  to 
whether  or  no  there  is  hypertrophy  of  the  nasal 
mucous  membrane.  In  strumous  children  cod-liver 
oil  and  tonics  are  indicated,  but  in  the  vast  majority 
of  cases  the  treatment  is  purely  local.  (l)  When 
pcst-nasal  vegetations,  distinct  nasal  spurs,  or  any 
real  impediment  to  nasal  respiration  exists,  re- 
moval of  the  obstructive  body  is  generally  called 
for.  (2)  The  thorough  cleansing  of  the  nasal  pas- 
sages is  most  essential,  and  must  never  be  omitted. 
The  nasal  douche  should  never  be  used,  owing  to 
the  liability  of  fluids  to  enter  the  tympanic  cavity 
through  tire  Eustachian  tube  and  thus  occasion 
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acute  otitis  media.  A  nasal  spray  should  be  em- 
ployed, and  the  nasal  passages  should  be  sprayed 
twice  or  thrice  daily  with  an  alkaline  mildly  anti- 
septic solution,  which  should  be  warmed  prior  to 
use.  An  excellent  spray-solution  is  the  following  : 
Ijt,  Sodii  Bicarbonatis,  gr.  x  ;  Boracis,  gr.  viij  ; 
'  Listerine,'  5]  ;  Aquee,  ^j.  This  softens  and 
washes  away  the  mucus,  and  thus  satisfactorily 
cleanses  and  purifies  the  mucous  membrane.  (3)  In 
cases  of  marked  hypertrophy  of  the  mucosa  opera- 
tive interference  must  be  undertaken.  Where  the 
hypertrophy  assumes  a  polypoid  or  strawberry-like 
form  it  is  best  removed  by  a  snare,  either  the  cold 
snare,  using  piano-wire,  or  the  electric  cautery, 
employing  a  platinum-wire  loop.  In  cases  in  which 
the  hyperplasia  is  more  general,  the  best  results  are 
obtained  by  the  employment  of  the  electric  cautery. 
Two  or  three  linear  cauterisations  may  be  made 
from  behind  forwards  over  the  hypertrophied  mu- 
cosa, parallel  with  the  lower  turbinal  margin.  Care 
must  be  talcen  not  to  cauterise  the  septum  lest  adhe- 
sion between  the  two  raw  surfaces  occur,  when  the 
sloughs  have  been  cast  off.  A  bead  of  chromic  acid 
is  often  effectual  in  destroying  the  hypertrophied 
mucosa,  but  is  very  inferior  in  every  respect  to  the 
electric  cautery.  A  solution  of  cocaine  (5  to  10  per 
cent. )  brushed  on  the  mucous  membrane  renders 
cauterisation  practically  painless.  A  general  anes- 
thetic is  not  required,  and  is  inadvisable.  After 
cauterisation  the  patient  need  not,  as  a  rule,  be 
confined  to  bed  or  even  to  the  house.  No  after- 
treatment  is  required  beyond  the  use  of  the  above- 
mentioned  nasal  spray.  Very  rarely  is  it  necessary 
or  advisable  to  remove  any  part  of  the  turbinated 
bones  themselves.  Should  occasion  demand  it,  the 
inferior  turbinated  bone  may  be  removed  under 
nitrous-oxide  gas,  by  means  of  Carmalt  Jones's 
turbinotome  ;  or  portions  of  the  bone  may  be  cut 
away  with  one  of  the  forms  of  punch-forceps.  In 
such  cases  the  bleeding  is  always  free,  and  some- 
times very  abundant.  It  is  readily  arrested  by 
plugging  with  double-cyanide  or  iodoform  gauze, 
which  can  generally  be  removed  after  a  few  minutes 
without  causing  any  recurrence  of  the  bleeding.  If 
the  electric  cautery  be  thoroughly  and  skilfully  used 
few  cases  will  call  for  the  removal  of  any  portion 
of  the  turliinated  bones. 

3.  Chronic  Atrophic  Rhinitis.  —  Synon.  : 
Chronic  Foetid  Rhinitis  ;  Ozena  {o(r],  a  stench)  ; 
Fr.  Ozbte  ;  Ger.  Stinknase. 

The  term  '  ozena '  has  been  applied  to  diverse 
ulcerative  nasal  conditions,  in  which  foetor  is  a 
prominent  symptom  ;  thus  syphilitic  ozena,  can- 
cerous ozena,  &c. ,  are  sometimes  descrilsed.  The 
term  '  chronic  fcetid  rhinitis '  would  perhaps  best 
differentiate  the  condition  described  below.  A  dry 
atrophic  condition  of  the  nasal  mucous  membrane 
is  sometimes  seen  without  any  accompanying  foetor. 

Pathology. — The  essential  conditions  encoun- 
tered are  atrophy  of  the  nasal  mucosa  and  of  the 
subjacent  bones,  more  particularly  the  turbinated 
bones,  and  a  peculiar  sickening  fostid  odour.  The 
cause  of  the  atrophy  of  the  mucous  membrane, 
erectile  tissue  and  underlying  bones  is  unknown. 
The  nasal  secretion  when  it  is  first  formed  is  entirely 
inodorous,  and  only  acquires  its  disgusting  stench 
some  hours  afterwards.  The  odour  is  due  to  the 
action  of  a  specific  micro-organism,  the  Bacillus 
foEtidus  ozene  (Hajek),  a  cultivation  of  which  out- 
side the  body  reproduces  the  foetor  characteristic  of 
ozena.    Ozena  commences  as  a  rule  in  childhood 


or  youth,  the  large  majority  of  cases  giving  a  history 
of  the  trouble  beginning  between  the  tenth  and 
twentieth  years  of  life. 

In  cases  in  which  atrophic  rhinitis  is  found  free 
from  any  fojtor  it  will  generally  be  discovered  on 
inquiry  that  the  symptoms  commenced  much  later 
in  life  (e.g.  at,  or  after,  the  age  of  forty).  Though 
delicate  children  seem  to  be  more  prone  to  become 
the  victims  of  fcetid  atrophic  rhinitis,  it  is  very  fre- 
quently encountered  in  persons  who  are  otherwise 
in  perfect  health.  It  is  five  times  more  frequent  in 
the  female  sex  than  in  the  male.  It  is  probably  not 
contagious,  and  when,  as  is  not  infrequently  the 
case,  it  occurs  in  two  or  three  members  of  the  same 
family,  hereditary  predisposition  to  the  atrophic 
process  may  be  assigned  as  the  cause. 

Symptoms.  —  On  examining  the  patient  the 
characteristic  fcetid  odour  is  at  once  perceived.  It 
is  noteworthy,  however,  that  the  patient,  though  his 
sense  of  smell  is  usually  not  entirely  lost,  is  quite 
unconscious  of  it.  The  nasal  chambers,  when  ex- 
amined by  the  aid  of  the  speculum  and  rhinoscopic 
mirror,  present  a  very  roomy  appearance  :  the  mu  cosa 
and  subjacent  bones,  particularly  the  inferior  turbi- 
nated, are  atrophied  to  a  marked  degree.  Owing 
to  the  shrinkage  of  the  mucous  membrane,  which 
has  a  dry  and  thin  appearance,  it  is  possible  to  see 
much  farther  into  the  nose  than  is  normally  the  case, 
and  frequently  the  openings  of  some  of  the  accessory 
sinuses  (e.g.  the  frontal)  and  even  of  the  Eustachian 
tubes  can  be  seen.  The  mucous  membrane  is  in 
large  part  covered  by  crusts,  which  are  very  adhe- 
rent, and  result  from  the  drying  of  the  muco-puru- 
lent  secretion  of  the  mucosa.  On  removing  a  crust 
the  subjacent  mucous  membrane  may  show  light 
excoriations,  but  there  is  no  ulceration.  The  naso- 
pharynx has  a  similar  dry  appearance,  and  may 
contain  crusts  and  muco-pus ;  and  the  atrophic 
process  may  affect  the  mucosa  of  the  pharynx,  and 
even,  in  rare  cases,  of  the  lar3'nx. 

Diagnosis. — The  diagnosis  presents  no  diffi- 
culty :  the  association  of  the  roominess  of  the  nasal 
passages,  the  atrophy  of  mucous  membrane  and 
turbinated  bones,  the  crusts  and  muco-pus,  and  the 
characteristic  stench  exhaled  taken  together  are  un- 
mistakable. 

Treatment. — Ozena  is  still  an  incurable  dis- 
ease, though  simple  treatment  robs  it  of  its  worst 
symptom.  This  consists  in  thoroughly  cleansing  the 
nose  of  the  crusts  and  muco-pus.  For  this  purpose 
the  nasal  spray  should  be  employed  at  least  twice 
daily  (night  and  morning).  Strong  antiseptics  ap- 
plied to  the  nasal  mucosa  are  inadvisable,  and  the 
best  results  will  generally  be  obtained  by  the  em- 
ployment of  a  mild  alkaline  solution  such  as  the 
following  :  Iji-  Sodii  bicarb,  gr.  viij,  Boracis  gr.  viij, 
Sodii  Chloridi  gr.  iv,  Glycerini  iti  xxx,  Aque  ad  jj. 
The  important  points  are  to  use  the  spray-solution 
warm  and  liberally,  so  as  to  soften  and  remove  the 
crusts.  The  vast  majority  of  cases  of  ozena  require 
no  other  treatment.  In  very  neglected  cases  it  may 
be  necessary  to  remove  the  crusts  with  a  probe. 
Some  patients  derive  benefit  from  the  use  of  paro- 
leine  used  in  an  atomiser.  Gottstein's  method  of 
treatment  consists  in  preventing  the  formation  of 
crusts  by  stimulating  the  mucous  membrane  to  pour 
out  an  increased  amount  of  watery  secretion.  With 
this  object  in  view  a  plug  of  cotton-wool  is  intro- 
duced into  the  nostrils  alternately  and  retained  for 
some  hours.  The  plugs  may  be  soaked  in  glycerine 
prior  to  their  introduction.    The  general  condition 
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will  in  many  cases  require  attention  ;  thus  tonics, 
good  food,  and  cod-liver  oil  are  useful  adjuvants  in 
cases  in  which  anemia  or  a  scrofulous  tendency  is 
met  with. 

4.  Rhinorrhcea. — By  this  name  is  described  a 
somewhat  rare  condition,  the  chief  symptom  of 
which  is  a  profuse  discharge — generally  pale,  serous, 
and  watery,  but  sometimes  milky  or  of  the  colour 
of  urine — of  nervous  origin  and  recurring  with  a 
certain  regularity.  The  discharge  may  be  bilateral 
or  may  come  from  one  nostril  only,  and  commonly 
occurs  about  once  a  day,  lasting  from  a  few  minutes 
to  some  hours,  and  ceasing  quite  suddenly.  It  may 
be  preceded  by  some  symptoms  of  irritation  in  the 
nose  and  sneezing,  but  frequently  none  such  are 
observed.  The  fluid  comes  from  the  nasal  mucosa, 
which  is  commonly,  in  these  cases,  cedematous  and 
hypertrophied.  The  treatment  consists  in  cau- 
terising the  mucosa  covering  the  middle  and  in- 
ferior turbinated  bones,  and  in  giving  an  astringent 
nasal  spray,  e.g.  Alum  (gr.  iv)  or  Iron-alum  (gr.  ij) 
dissolved  in  an  ounce  of  distilled  water.  This 
treatment,  as  a  rule,  only  mitigates  and  does  not 
cure  this  distressing  condition,  but  frequently  after 
months  or  even  years  the  discharge  ceases  as  sud- 
denly as  it  commenced,  and  does  not  return. 

Patients  are  sometimes  seen  who  have  sustained 
a  fracture  of  the  base  of  the  skull  in  the  region  of 
the  ethmoid  bone,  and  who  suffer,  especially  in 
certain  positions  of  the  head,  from  an  escape  of 
cerebro-spinal  fluid.  This  condition  must  not  be 
mistaken  for  that  described  above. 

5.  Post-nasal  Vegetations.  — Synon.  :  Ade- 
noid Vegetations. — Post-nasal  Growths  consist  of 
an  hypertrophy  of  '  Luschka's  tonsil,'  which  is  a 
mass  of  lymphoid  tissue  situated  on  the  vault  and 
on  the  posterior  wall  of  the  naso-pharynx,  and  is 
constantly  present  in  young  subjects.  The  pharyn- 
geal tonsil,  when  examined  in  a  young  child,  is 
found  to  be  bounded  on  each  side  by  the  orifice  of 
the  Eustachian  tube,  and  to  present  on  its  surface 
several  vertical  furrows,  which  partially  subdivide 
it.  This  lymphoid  structure,  which  is  soft  and 
bulky  in  the  young  child,  tends  to  become  partly 
absorbed  and  in  part  to  undergo  a  fibrous  transfor- 
mation as  adult  life  is  approaching  ;  hence  adenoid 
growths  in  adults  are  always  firmer  and  more 
fibrous  than  in  the  young  child. 

/Etiology. — The  condition  may  be  observed  in 
infants  a  few  months  old,  but  commonly  comes 
under  notice  between  the  third  and  eighteenth 
years  of  life.  Heredity  certainly  plays  an  important 
part  in  its  causation,  and  frequently  several  mem- 
hers  of  a  family  are  affected.  The  growths  are 
frequently  found  along  with  hypertrophied  tonsils, 
enlarged  cervical  glands,  and  thickening  of  the 
nasal  mucous  membrane,  but  are  not  uncommonly 
observed  free  from  any  such  association. 

Symptoms. — Frequently  there  are  no  striking 
symptoms  ;  and  in  general  the  patient  is  brought  for 
treatment  on  account  of  some  complication  which 
has  arisen,  especially  ear-ache  or  otorrhoea. 

In  infants  with  bulky  adenoid  vegetations  sucking 
the  nipple  may  be  difficult  or  impossible.  Mouth- 
breathing  is  the  rule,  especially  during  sleep  ; 
and  snoring,  with  semi-suffbcative  attacks,  is  fre- 
quent. The  open  mouth,  obliteration  of  the  naso- 
labial fold,  short  upper  lip,  and  drawing  down- 
wards of  the  inner  canthi  of  the  eyes  give  a  vacant, 
semi-idiotic  appearance  to  the  face,  which  is  very 
characteristic.    The  voice  is  modified,  and  there  is 


inability  to  pronounce  properly  m,  n,  ng,  Ik,  p, 
and  t ;  /ii  is  generally,  and  n  frequently,  mispro- 
nounced b. 

Diagnosis. — There  are  two  methods  in  general 
use:  (i)  Posterior  rhinoscopy,  which  can  be  em- 
ployed in  less  than  half  of  all  cases,  as  it  is  useless 
in  children  under  8  or  10  years  of  age,  and  in 
those  who  are  unmanageable  and  fractious ;  and 
(2)  Digital  exploration,  which  gives  entirely  satis- 
factory information.  The  index-finger  is  passed 
rapidly  into  the  mouth  along  the  under  surface  of 
the  soft  palate  and  up  into  the  naso-pharynx.  This 
method  of  examination  is  instantaneous,  not  really 
painful,  and  by  means  of  it  the  presence,  size,  con- 
sistence, and  relations  of  the  adenoid  mass  may  be 
determined.  The  examining  finger  must  be  aseptic, 
and  the  examination  conducted  with  the  utmost 
gentleness.  On  the  posterior  pharyngeal  wall  are 
frequently  to  be  observed  in  children  soft  cedema- 
tous gelatinous-looking  granulations,  which  increase 
in  size  and  number  as  they  approach  the  naso- 
pharynx. These,  when  seen,  always  indicate  the 
presence  of  post-nasal  growths.  They  are  hyper- 
trophied patches  of  the  lymphoid  tissue  of  the  part, 
histologically  indistinguishable  from  '  adenoids ' 
except  that  they  lack  their  ciliated  epithelial  cover- 
ing. 

Post-nasal  growths  present  themselves  in  two 
very  distinct  types  :  (l)  In  one  the  growths  are  soft 
and  cedematous,  easily  lacerable,  highly  vascular, 
and  prone  to  bleed.  They  hang  down  as  spongy 
papillary  masses,  and  give  to  the  examining  finger 
a  sensation  which  has  been  aptly  compared  to  that 
of  touching  a  bunch  of  earthworms.  (2)  Much 
more  frequently  the  mass  presents  the  character  of 
a  distinct  tumour.  It  is  firm,  fibrous,  and  smooth, 
except  where  it  is  vertically  furrowed,  and  gives  the 
impression  of  a  tense  elastic  tumour,  springing 
from  the  vault  and  the  posterior  wall  of  the 
pharynx. 

Prognosis  and  Complications  of  Adenoid 
Vegetations.  — Although  these  growths  have  a 
marked  tendency  to  disappear  at  or  shortly  after 
the  time  of  puberty  they  may  yet  exercise  a  most 
harmful  influence.  They  are  always  a  serious 
menace  to  the  ears,  since  obstruction  of  the  Eus- 
tachian tubes  with  consequent  deafness  and  inflam- 
mation of  the  middle  ear,  purulent  or  non-purulent, 
are  very  prone  to  result.  Catarrhal  Conditions  of 
the  nose,  pharynx,  larynx,  and  lungs  are  at  all  times 
liable  to  be  induced  by  the  presence  of  these  growths  ; 
and  various  infectious  diseases,  chiefly  scarlet  fever, 
diphtheria,  and  measles,  are  far  more  dangerous  and 
more  likely  to  be  attended  by  grave  complications 
in  children  who  sufter  from  post-nasal  vegetations. 
Moreover,  these  growths  undoubtedly  produce  de- 
formity of  the  chest,  and  arrest  not  only  the  physical 
development  of  the  child,  but  also  its  mental  pro- 
gress— probably  in  large  part  owing  to  the  deafness 
they  occasion.  It  is  beyond  question  that  99  out 
of  every  100  children  from  whom  adenoid  vegeta- 
tions have  been  removed  improve  markedly  in 
every  way  within  a  few  weeks  after  the  operation. 

Treatment. — Palliative  treatment  is  of  little 
value.  The  nasal  spray  may  be  used  twice  or 
thrice  daily  to  clear  away  the  muco-pus  which  is 
commonly  present,  and  thus  by  reducing  any 
catarrhal  inflammation  to  slightly  increase  the  air- 
way in  the  naso-pharynx.  The  only  reliable  treat- 
ment is  removal  of  the  growths,  and  this  is  essential 
in  all  cases  in  which  any  aural  or  respiratory  com- 
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plications  (e.g.  deafness,  pain  in  the  ear,  recurring 
attacks  of  bronchitis)  exist. 

An  anresthetic  is,  in  this  country,  ahirost  always 
administered.  In  infants  it  is  perhaps  best  dis- 
pensed with.  Chloroform  should,  in  the  writer's 
opinion,  never  be  given,  most  of  the  few  deaths 
having  occurred  in  cases  in  which  this  anassthetic 
was  administered.  It  must  be  borne  in  mind  that 
.anresthesia  introduces  an  element  of  danger  into  an 
operation  otherwise  devoid  of  risk.  For  the  re- 
moval of  adenoids  alone  nitrous-oxide  gas  with  or 
without  admixture  with  oxygen  suffices  for  a  fairly 
rapid  operator,  and  is  the  safest  of  all  anaesthetics. 
If,  as  frequently  happens,  hypertrophied  tonsils  de- 
mand removal  at  the  same  time,  the  A.C.  E.  mixture 
answers  admirably.  The  best  position  is  with  the 
patient  lying  on  the  right  side  with  the  head  sup- 
ported by  the  anaesthetist  or  assistant  beyond  the 
end  of  the  table,  and  kept  about  an  inch  lower  than 
the  rest  of  the  body,  the  face  being  turned  slightly 
downwards.  In  this  position  blood  runs  freely  out 
of  the  mouth  and  nose  and  cannot  enter  the  larynx. 
The  removal  of  the  growths  may  be  accomplished 
by  means  of  cutting  forceps,  of  which  Lowenberg's 
forceps,  or  one  of  the  modifications  of  this  instru- 
ment, may  be  used,  but  most  operators  prefer 
Gottstein's  curette.  For  softish  growths  this  in- 
strument leaves  nothing  to  be  desired  ;  for  a  firm 
adenoid  tumour  in  an  older  patient  it  is  often  neces- 
sary to  punch  several  pieces  out  of  the  mass  before 
curetting.  Scrupulous  care  must  be  taken  to  ensure 
all  instruments  used  being  sterile.  Hremorrhage  is 
frequently  alarming  for  a  few  seconds,  but  rapidly 
stops  spontaneously.  Fatal  haemorrhage  is  almost 
unknown.  Most  patients  require  no  after  treat- 
ment, except  perhaps  a  laxative  on  the  second  or 
third  day  after  the  operation.  In  a  small  propor- 
tion of  cases  the  operation  may  be  followed  by 
some  febrile  disturbance  with  swelling  of  the  cer- 
vical glands,  acute  otitis  media,  or  acute  tonsillitis, 
but  these  accidents  can  generally  be  prevented  by 
sterilising  the  instruments  employed.  Recurrence 
to  a  slight  extent  is  frequent,  but,  except  in  very 
young  children  under  three  or  four  years  of  age, 
the  surgeon  can  as  a  rule  promise  confidently  that 
no  I'ecurrence  sufficient  to  call  for  a  second  opera- 
tion will  take  place. 

The  results  of  the  operation  are,  as  above  indicated, 
almost  invariably  excellent,  the  deafness  and  otor- 
rhoea,  if  present  prior  to  the  removal  of  the  growths, 
rapidly  disappear,  speech  and  nasal  respiration  be- 
come normal,  and  the  physical  and  mental  develop- 
ment of  the  patient  improves  to  a  remarkable 
extent. 

6.  Syphilis  may  attack  the  nose  in  almost  any 
part,  and  may  affect  bone,  cartilage,  skin,  or  mucous 
membrane,  or  any  combination  of  these.  The  con- 
dition may  be  due  to  hereditary  syphilis  or  to  the 
acquired  form  in  any  of  its  stages. 

Hcreditai-y  Syphilis  attacks  primarily  the  mucous 
membrane  of  the  nose.  It  is  met  with  in  infants  a 
few  days  or  weeks  old  in  the  form  of  'snuffles,'  a 
catarrhal  inflammation  of  the  nasal  mucosa,  the 
discharge  from  which  soon  becomes  muco-purulent 
•or  purulent.  The  swelling  of  the  nasal  mucosa 
with  formation  of  crusts  obstructs  nasal  respiration, 
especially  in  suckling  and  during  sleep.  If  not 
efficiently  treated  the  inflammatory  process  maj' 
spread  to  the  bones  and  seriously  deform  the  nose. 
This  accident  is,  however,  far  more  apt  to  occur  in 
those  cases  in  which  the  nose  is  attacked  about  the 


period  of  puberty.  In  this  delayed  hereditary  form 
of  nasal  syphilis  the  commencement  of  the  trouble 
is  also  a  rhinitis  with  muco-purulent  or  purulent 
discharge  and  much  obstruction  to  nasal  respiration. 
After  some  days  or  weeks  the  discharge  (in  un- 
treated cases)  becomes  blood-stained  and  foul  (so- 
called  syphilitic  ozwna),  and  the  bones  of  the  nasal 
chambers  become  involved  in  an  osteo-periostitis, 
which  leads  to  necrosis,  which  may  at  times  be  most 
extensive.  The  nasal  bones,  the  vomer,  inferior 
turbinals,  and  palatal  processes  of  the  maxilte  are 
those  most  frequently  afl'ected  ;  and  when  the  two 
first-mentioned  suffer  the  nose  is  apt  to  be  charac- 
teristically sunken  and  deformed. 

Acquired  Syphilis. — Primary  chancres  of  skin  or 
mucous  membrane  are  exceedingly  rare  if  we  ex- 
cept those  situated  around  the  orifice  of  the 
Eustachian  tube,  due  to  catheterisation  with  in- 
fected instruments.  The  diagnosis  of  these  chancres 
of  mucous  membrane  is  rarely  made  with  certainty 
prior  to  the  appearance  of  secondary  symptoms. 

In  the  secondary  stage  mucous  patches  {plaques 
muquemes)  are  met  with  on  the  nasal  mucous 
membrane  almost  always  in  association  with  others 
in  the  mouth,  fauces,  tongue,  vulva,  or  anus.  They 
appear  as  little  superficial  erosions  which  may  be 
hidden  by  overlying  scabs  ;  and  not  infrequently 
they  form  a  ring  around  the  margin  of  the  nostril 
and  may  block  the  orifice.  The  process  does  not 
extend  deeply  and  never  involves  the  periosteum  or 
bones  of  the  cavities  of  the  nose.  The  diagnosis  is 
confirmed  by  the  discovery  of  other  syphilitic  phe- 
nomena. 

Tertiary  syphilitic  lesions  of  the  nose  are  com- 
mon and  destructive,  and  often  leave  behind  them 
serious  deformity.  They  are  chiefly  observed  four 
years  or  more  after  the  appearance  of  the  chancre, 
attack  primarily  the  bones,  ,snd,  as  a  rule,  involve 
the  mucous  membrane  subsequently.  The  bony 
lesions  are  in  general  a  combination  of  necrosis  and 
caries.  The  bones  most  frequently  attacked  are 
the  vomer,  the  nasal  bones,  and  the  upper  surface 
of  the  palatal  processes  of  the  maxilla;.  Gumma- 
tous destruction  of  the  septal  cartilage  is  likewise 
very  common.  The  symptoms  are  at  first  indefinite. 
Soon,  however,  complaint  is  made  of  stuffiness  in 
the  nose,  and  of  blood-stained  foetid  purulent  dis- 
charge, the  odour  of  which  is  (unlike  that  in  true 
ozasna)  disagreeably  manifest  to  the  patient.  Fre- 
quently small  particles  of  dead  bone  can  be  found 
in  the  nasal  discharge.  After  cleansing  the  nose 
with  a  spray,  an  examination  reveals  the  presence 
of  crusts  partly  covering  ulcerated  surfaces  of  mucous 
membrane,  sloughs  of  greyish  or  purplish  hue,  and 
freijuently  of  bare  sequestra  of  bone,  generally  much 
darkened  or  even  black  in  colour.  The  above  re- 
presents a  severe  and  advanced  stage  of  the  disease. 
In  an  earlier  stage,  before  necrosis  has  occurred,  the 
gummatous  infiltration  may  be  absorbed  by  appro- 
priate treatment  and  leave  little  or  no  trace  of  its 
presence.  Should  the  ethmoid  bone  be  attacked, 
as  rarely  happens,  the  condition  is  most  grave,  as 
septic  meningitis  is  apt  to  develop.  In  general 
after  the  casting  off  of  several  small  sequestra,  a 
tendency  towards  healing,  even  in  untreated  cases, 
is  apt  to  manifest  itself  ;  in  rare  instances,  however, 
particularly  in  debilitated  drunkards,  the  destruc- 
tive process  may  advance  with  terrible  rapidity  and 
involve  several  of  the  bones  of  the  face,  giving  rise 
to  a  huge  chasm  with  hideous  deformity.  Fre- 
quently the  deformity  is  increased  owing  to  multiple 
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gummatous  formation  and  ulceration  in  the  skin 
covering  the  nose  and  cheelcs. 

Treatment. — Primary  and  secondary  lesions  in 
acquired  syphilis  and  snuffles  and  other  early  here- 
ditary symptoms  require  a  prolonged  mercurial 
course.  In  cases  in  which  there  is  abundant  forma- 
tion of  crusts  and  in  which  the  erosions  are  spread- 
ing, the  former  may  be  removed  after  softening 
them  with  an  ointment  composed  of  Unguent, 
hydrarg.  nitratis,  15  grains,  or  of  Hydrarg.  oxidi 
flav.  10  grains,  to  the  ounce  of  vaseline,  and  the 
raw  surface  of  the  erosion  touched  with  a  2-per-cent. 
solution  of  chromic  acid  in  distilled  water,  or  with 
a  solution  of  perchloride  of  mercury  (l  to  1,000). 

In  tertiary  nasal  syphilis,  and  in  late  hereditary 
manifestations,  the  best  results  are  obtained  by  the 
combined  administration  of  mercury  and  iodide  of 
potassium  ;  the  latter  drug  must  in  most  cases  be 
given  in  full  doses — 15  grains  to  30  grains  thrice 
daily  to  adult  patients.  The  other  indications  are 
to  wash  away  with  a  mild  antiseptic  spray  the 
blood-stained  purulent  discharge  and  to  remove 
any  loose  sequestra  of  bone.  In  addition,  parti- 
cularly in  late  hereditary  manifestations,  it  is  fre- 
quently wise  to  administer  tonics  and  cod-liver  oil. 

7.  Tubercular  Disease. — Tuberculosis  at- 
tacks the  nose  in  two  very  different  forms,  {a) 
Lupus,  (/))  Tubercular  disease  of  mucous  mem- 
brane. These  two  conditions,  though  both  caused 
by  the  tubercle-bacillus,  demand  separate  de- 
scription. 

{a)  Lupus.  —  Lupus  affecting  the  external  aspect 
of  the  nose  is  described  in  the  articles  Llipus 
Erythematosus  ;  and  Skin,  Tuberculosis  of. 
Lupus  of  the  nasal  mucosa  is  generally  an  extension 
of  the  disease  from  the  skin,  and  is  rarely  a  primary 
condition.  It  is  chiefly  met  with  in  young  subjects 
and  occurs  chiefly  in  tl^  region  of  the  cartilaginous 
septum,  inferior  turbinals,  and  anterior  part  of  the 
floor  of  the  nose.  It  may  not  infrequently  be  seen 
on  the  upper  surface  of  the  soft  palate  and  in  the 
naso-pharynx.  The  symptoms  are  at  the  beginning 
quite  slight,  complaint  being  generally  made  of 
stuffiness  in  the  nose  and  scab-formation.  On  ex- 
amination several  tiny  nodules  varj'ing  in  size  from 
a  millet-seed  to  a  hemp-seed  are  observed  ;  they  are 
generally  discrete,  superficially  ulcerated,  and  in 
part  covered  by  crusts.  Frequently  perforation  of 
the  septum  is  found,  the  margins  of  the  orifice 
being  surrounded  by  flabby  granulations.  The 
diagnosis  is  rendered  easy  by  the  almost  invariable 
co-existence  of  lupus  of  the  skin.  The  progress  of 
the  condition  is  essentially  chronic,  lasting  several 
years.  The  bones  of  the  nose  are  never  attacked, 
necrosis  being  therefore  unknown.  This  is  an 
important  point  in  the  differential  diagnosis  of 
lupus  and  syphilis,  though  it  must  be  remembered 
that  the  two  conditions  may  be  found  together. 
The  treatment  of  lupus  of  the  nasal  mucosa  must  be 
thorough.  General  treatment  (cod-liver  oil,  iron, 
tonics,  &c. )  is  necessary,  but  it  is  upon  local  treat- 
ment that  the  chief  dependence  must  be  placed. 
All  the  diseased  tissue  must  be  freely  destroyed, 
preferably  by  curetting  with  a  small  sharp  spoon 
and  then  applying  either  a  bead  of  chromic  acid  or 
lactic  acid  (50-per-cent.  solution  or  undiluted). 
Any  small  recurrences,  which  are  very  apt  to  form, 
must  be  treated  in  a  similar  way.  The  electric 
cautery  is  frequently  used,  but  the  writer  employs  it 
only  after  a  thorough  preliminary  curetting.  The 
results  of  this  treatment  are  frequently  excellent. 


(b)  Tttberczilar  Disease  of  the  Nose  is  distinctly 
rarer  than  lupus.  Usually  it  is  secondary  to  tuber- 
culosis of  the  lungs  or  larynx.  Only  very  rarely  is 
it  primary,  in  which  case  it  generally  assumes  the 
form  of  an  irregular,  nodular,  pedunculated  tumour, 
which  is  friable  and  bleeds  on  the  slightest  contact, 
and  grows  from  the  septum  nasi  in  a  person  otherwise 
in  good  health.  Soon  this  mass  begins  to  ulcerate, 
becomes  partly  hidden  by  scab-formation,  and  eats 
a  hole  in  the  septal  cartilage.  Glandular  enlarge- 
ment in  the  neck  and  submaxillary  region  then 
follows.  Tubercular  ulceration,  secondary  to  dis- 
ease of  lungs  or  larynx,  is  much  more  common.  It 
is  found  generally  in  the  last  stages  of  phthisis,  and 
may  attack  any  part  of  the  nasal  mucosa,  though 
most  commonly  its  site  is  on  the  septum  and  floor 
of  the  nose.  The  ulcers  may  be  single  or  multiple, 
and  vary  from  the  size  of  a  split-pea  to  that  of  a 
florin.  Their  margins  are  irregular,  excavated,  and 
surrounded  by  a  ring  of  little  tubercles  in  various 
stages  of  formation  or  of  ulceration.  Their  bases 
are  covered  with  muco-purulent  secretion  or  sloughs, 
and  present  a  yellowish-gre)'  or  reddish-grey  colour. 
The  progress  of  such  ulcers  is  slow,  and  perforation 
of  bone  or  cartilage  is  common. 

Diagnosis. — In  the  secondary  (ulcerative)  type 
no  difficulty  is  encountered  owing  to  the  co-existence 
of  phthisis  (pulmonary  or  laryngeal).  In  tubercular 
tumour  (the  primary  form)  the  recognition  of  the 
case  is  frequently  extremely  difficult.  Syphilitic 
disease,  sarcoma,  and  epithelioma  have  to  be  ex- 
cluded— the  first  of  these  by  the  failure  of  anti- 
S)'philitic  treatment.  The  diagnosis  may  in  certain 
cases  be  made  by  the  microscopical  examination  of 
a  portion  of  the  growth,  or  by  finding  tubercle- 
bacilli  ;  but  where  the  diagnosis  rests  between 
tuberculosis  and  malignant  disease  it  is  wise  in  gene- 
ral to  remove  the  growth  first  and  ascertain  its  exact 
nature  afterwards. 

Treatment. — (i)  Of  Tubercular-  Tumour. — 
This  consists  in  encircling  the  pedicle  with  the 
galvano-caustic  snare,  and  in  thoroughly  curetting 
its  base.  After  curetting  lactic  acid  (50-per-cent. 
solution)  must  be  well  rubbed  into  the  raw  surface, 
or  iodoform  dusted  over  it. 

(2)  Of  the  Secondary  Ulcerative  Form. — Here 
the  treatment  can  be  only  palliative,  especially  when 
the  ulcers  are  multiple  and  the  phthisis  advanced. 
Mild  antiseptic  nasal  sprays  with  insufflation  of  iodo- 
form alone,  or  mixed  with  boric  acid  (i  to  4),  may 
be  used.  If  the  ulcer  is  solitary  and  the  general 
condition  fair,  lactic  acid  may  be  applied  (50  per 
cent. ),  after  curetting  the  ulcer.  Healing  of  these 
secondary  tubercular  ulcers,  however,  the  writer  has 
never  seen. 

8.  Affections  of  the  Septum  Nasi. — The 

chief  affections  of  the  nasal  septum  are  :  ( i )  Devia- 
tions and  Spurs  ;  (2)  Plasmatoma  ;  (3)  Abscess  ; 
and  (4)  Perforating  Ulcer. 

( I )  Deviations  and  Spurs.  —  A  perfectly  vertical 
nasal  septum  is  exceptional  in  the  adult  though  the 
normal  condition  in  the  young  child.  The  carti- 
laginous portion  is  commonly  the  part  most  de- 
flected, the  hinder  bony  margin  of  the  septum  being 
in  general  quite  vertical.  The  septum  may  present 
a  general  convexity  on  one  side  and  a  corresponding 
concavity  on  the  other  side  ;  or  the  deviation  may 
be  of  the  sigmoid  type,  in  which  the  deflection  is 
towards  one  side  below  and  anteriorly,  and  towards 
the  opposite  side  above  and  posteriorly. 

Spurs  of  the  septum  are  of  two  kinds— Hnear 
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ridges  (crests),  and  the  much  rarer  conical  spines. 
Both  varieties  are  usually  found  in  or  about  the  line 
of  junction  of  the  vomer  with  the  septal  cartilage. 
Tliey  are  frequently  observed  along  with  deviation 
of  the  septum  nasi,  and  consist  chiefly  of  cartilage, 
though  some  bony  substance  is  often  present  in  their 
interior.  The  symptoms  to  which  they  give  rise 
are  dependent  in  large  measure  upon  the  degree  of 
ol'Struction  to  nasal  respiration  which  they  occasion. 
Slight  deviations  and  spurs  produce  no  symptoms, 
and  call  for  no  treatment.  Where,  however,  they 
are  of  large  size  they  tend  to  produce  obstruction, 
and  chronic  nasal  catarrh  with  associated  affections 
of  the  Eustachian  tube  and  middle  ear.  Sometimes 
a  conical  spine  presses  against  the  anterior  portion 
of  an  enlarged  inferior  turbinal  bone  and  causes 
ulceration,  hfemorrhage,  or  even  suppuration. 

Treatment  Cauterisation  of  the  inferior  tur- 
binal body  with  the  galvano-cautery,  by  causing 
shrinkage  of  its  hypertrophied  mucosa,  will,  in  many 
instances,  be  found  effectual  in  i-elieving  the  sym- 
ptoms, and  should  in  the  majority  of  cases  be  given 
a  fair  trial  prior  to  resorting  to  more  severe  mea- 
sures. When,  however,  it  is  necessary  to  remove 
the  projecting  part  of  the  septum  (summit  of  con- 
vexity) or  a  crest  or  spine,  the  mucous  membrane 
covering  the  prominence  is  to  be  incised  in  a  direc- 
tion from  behind  forwards,  and  then  the  projection 
sawn  off  by  means  of  a  Bosworth's  nasal  saw. 
When  the  deviation  is  of  the  sigmoid  tvpe  the  lower 
convexity  is  alone  to  be  attacked,  the  upper  one 
being  as  a  rule  out  of  reach  and  not  much  of  an 
obstacle  to  nasal  respiration. 

(2)  HLcmatoina  of  the  Septum. — Owing  to  the 
fact  that  the  mucous  membrane  covering  the  nasal 
septum  is  not  firmly  adherent  to  the  cartilage  and 
bones,  it  is  very  readily  detached  from  these  struc- 
tures by  an  effusion  of  blood.  In  certain  cases  a 
unilateral  hLematoma  may  be  found  as  the  result 
of  some  injury  associated  with  sudden  twisting  of 
the  septal  cartilage.  More  frequently  we  have  to 
deal  with  a  bilateral  heematoma,  which  is  always 
the  result  of  a  fracture  of  the  cartilage  or  one  of  the 
bones  of  the  septum.  A  hematoma  presents  itself 
as  a  purplish  red  swelling  on  one  or  both  sides  of 
the  cartilaginous  septum,  just  inside  the  nostrils, 
with  a  broad  base  and  a  distinctly  fluctuating  elastic 
feel.  In  bilateral  cases  pressure  on  the  one  side 
causes  collapse  on  that  side,  and  an  increase  in  the 
prominence  on  the  opposite  side  of  the  septum. 
As  a  rule  no  treatment  is  required  beyond  attending 
to  the  fracture  (if  one  be  present)  of  the  septum. 
Should,  however,  the  swelling  be  of  great  size,  and 
suppuration  threaten,  an  incision  may  be  made  on 
each  side  through  the  mucous  membrane  ;  the 
blood,  clot,  or  blood-stained  serum  evacuated,  and 
the  pockets  washed  out  with  an  antiseptic  solution, 
e.g.  biniodide  of  mercury,  I  to  2,000.  This  small 
operation  should  be  preceded  by  antiseptic  irrigation 
of  the  nose,  and  followed  by  plugging  the  nostrils 
with  strips  of  double-cyanide  or  iodoform  gauze. 

(3)  Abscess  of  the  Scptitin. — Acute  abscess  is  com- 
monly the  result  of  the  suppuration  of  a  hKmatoma. 
A  more  serious  variety  is  that  of  lymphatic  origin 
secondary  to  a  boil  in  the  region  of  the  columella 
nasi.  The  former  is  generally  bilateral,  the  latter 
unilateral.  The  symptoms  are  those  of  nasal  ob- 
struction, and  fever  with  redness  and  swelling  of 
the  nose. 

Chronic  abscess  may  be  due  to  necrosis  of  bone 
or  cartilage  the  result  of  traumatism,  syphilis,  or 


tuberculosis  ;  or  may  be  found  as  a  complication  of 
small-pox,  typhoid,  or  other  specific  fever. 

Treatment. — An  acute  abscess  requires  incision 
and  antiseptic  irrigation.  A  chronic  abscess  de- 
mands in  addition  curetting  and  removal  of  necrotic 
portions  of  bone  or  cartilage.  It  is  apt  to  leave 
behind  a  perforation  of  the  septum. 

(4)  Perforating  Ulecr  of  the  Septum.  —  Apart 
from  perforation  of  the  septum  due  to  syphilis  or 
tuberculosis,  there  occurs  also  a  slowly  progressive 
circular  ulcer  situated  just  within  the  nostril  first 
described  by  Jonathan  Hutchinson,  and  known  as 
'  perforating  ulcer  of  the  septum.'  The  process 
starts  in  the  mucous  membrane  covering  the  septal 
cartilage  ;  a  grey  sloughy  false  membrane  appears 
and  is  cast  off,  and  the  denuded  cartilage  is  slowly 
eroded.  The  ulcer  usually  perforates  the  septum, 
but  rarely  it  stops  short  and  cicatrises.  When  the 
perforation  is  complete  and  the  margins  of  the  hole 
have  healed,  the  opening  is  so  wonderfully  regular 
and  clean  cut  that  it  has  Ijeen  thought  to  be  of  con- 
genital origin.  Of  the  true  pathology  of  perforating 
ulcer  little  is  known.  Workers  in  chromic  acid  are 
peculiarly  liable  to  suffer  from  it.  Symptoms  may 
be  absent,  and  the  patient  may  be  unaware  of  the 
fact  that  his  septum  is  diseased  or  perforated. 
Generally  there  is  a  feeling  of  irritation  which  leads 
to  scratching  and  picking  the  surface  of  the  ulcer. 
Epistaxis  is  not  infrequent.  When  the  ulcer  has 
perforated,  healing  of  the  margins  of  the  perforation 
generally  occurs,  but  the  aperture  in  the  septum 
does  not  close. 

Treatment  consists  in  spraying  the  nose  with  a 
warm  solution  of  bicarbonate  of  sodium  and  borax 
(of  each  5j  to  water  jviij)  to  remove  the  crusts, 
and  in  cauterising  the  ulcer  (after  applying  a  lo-per- 
cent.  solution  of  cocaine)  with  the  acid  nitrate  of 
mercury  or  the  galvano-cautery.  Thereafter  an 
ointment  consisting  of  Hydrarg.  oxid.  flav.  or  iodo- 
form, 5SS  to  the  ounce  of  lanoline,  may  lie  employed. 

9.  Foreign  Bodies  in  the  Nose  are  very  fre- 
quent in  children,  in  hysterical  women,  and  in  the 
insane.  Among  those  which  are  most  common 
may  be  mentioned  peas,  beans,  glass-beads,  pieces 
of  slate-pencil,  cherry-  and  plum-stones  ;  these  are 
almost  always  introduced  by  the  patient  through  the 
anterior  nares.  A  foreign  body  (e.g.  a  particle  of 
food)  may  also  be  forced  into  the  nose  through  the 
posterior  nares  in  the  act  of  vomiting.  Sometimes 
a  detached  and  loose  sequestrum  plays  the  part  of 
a  foreign  body.  Foreign  bodies  introduced  by  the 
anterior  nares  are  commonly  found  situated  on  the 
floor  of  the  nose  or  under  cover  of  the  inferior  tur- 
binal, while  those  vomited  into  the  nose  are  most 
frequently  seen  in  the  middle  meatus.  The 
presence  of  a  foreign  fjody  generally  produces  after 
an  interval  of  time  an  offensive  muco-purulent 
or  purulent  discharge  commonly  tinged  with  Ijlood  ; 
and  symptoms  of  nasal  obstruction  are  manifested. 
Much  depends  on  the  nature  of  the  foreign  l)ody  : 
thus  while  a  pea  or  bean  swells  very  soon  by  imbibi- 
tion of  fluid,  and  may  even  sprout,  a  glass  bead  will 
produce  svmptoms  much  more  slowly.  The  dis- 
charge is  intensely  fretid  and  irritant,  causing  fre- 
cjuently  an  eczematous  condition  of  the  skin  of  the 
upper  lip  and  around  the  aperture  of  the  nostril. 
The  discharge  is  necessarily  unilateral  ;  and  in  every 
case  of  unilateral  nasal  discharge  occurring  in  a  child, 
especially  if  it  be  fcetid,  the  presence  of  a  foreign 
body  should  be  suspected. 

The  treatment  consists  in  spraying  the  nose  with 
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a  l-per-cent.  solution  of  cocaine,  and  removing  the 
foreign  liody.  Forceps  should  not  as  a  rule  be  used 
to  seize  the  object,  as  they  are  apt  to  miss  their 
hold  and  to  shoot  the  foreign  body  further  into  the 
nose.  A  small  hook,  or  a  probe  of  which  the  last 
one-third  of  an  inch  is  bent  to  a  right  angle  with 
the  rest  of  the  instrument,  is  to  be  insinuated  behind 
the  foreign  body,  which  may  then  be  easily  with- 
drawn. Its  removal  suffices  for  the  cure  of  the 
symptoms,  but  a  mild  antiseptic  nasal  spray  may  be 
given  to  cleanse  the  nose.  ' 

RhiiioHths.  —  Calculous  concretions  are  oc- 
casionally found  in  the  nose.  They  invariably 
originate  round  a  foreign  body  or  a  plug  of  inspissated 
mucus.  They  consist  largely  of  phosphate  and 
carbonate  of  lime,  and  give  rise  to  the  same  sym- 
ptoms as  a  foreign  body.  The  resulting  purulent 
rhinitis  tends  to  further  deposition  of  calcareous 
matter,  and  thus  the  rhinolith  increases  in  size.  The 
treatment  of  rhinoliths  is  removal.  In  cases  of 
small  nasal  stones  this  is  easy  enough,  but  large 
rhinoliths  may  require  to  be  crushed  in  situ  ;  or  it 
may  be  necessary  to  detach  the  ala  of  the  nose  to 
facilitate  their  removal.  In  other  cases  they  may  be 
pushed  back  into  the  pharynx  and  thus  removed. 
Care  should,  however,  be  taken  in  such  cases, 
especially  when  an  anresthetic  is  administered,  that 
the  foreign  body  is  not  allowed  to  fall  into  the 
larynx.    See  p.  335. 

10.  Parasites  in  the  Nose. — In  this  country 
they  are  exceedingly  rare,  but  in  hot  climates 
various  species  of  flies,  attracted  sometimes  by  the 
odour  of  decomposition  in  cases  of  ozaena,  gain  en- 
trance to  the  nose  and  there  lay  their  eggs.  The 
warmth  and  moisture  ensure  that  these  are  hatched, 
and  the  maggots  swarm  all  over  the  nose  and 
accessory  cavities,  and  may  destroy  the  mucosa  and 
even  cause  necrosis  of  the  bones,  and  frequently 
death.  Earwigs,  leeches,  the  Oxyuris  vermicularis, 
and  the  Ascaris  lurabricoides  are  occasionally  found 
in  the  nasal  passages,  and  also  the  larvae  of  the 
common  bluebottle.  The  treatment  consists  in 
irrigation  of  the  nose  with  antiseptic  solutions  or 
the  introduction  of  chloroform -vapour  into  the  nose. 
Both  these  methods  have  for  their  object  the  de- 
struction of  the  maggots,  but  it  is  obviously  a 
matter  of  extreme  difficulty  to  ensure  that  all  these 
are  destroyed  in  the  accessory  sinuses  of  the  nose. 

11.  Rhinoscleroma. — This  condition,  first  de- 
scribed by  Hebra  in  1870,  is  practically  unknown 
in  Great  Britain.  It  is  chiefly  met  with  in  the 
eastern  districts  of  Austria,  in  Southern  Russia  and 
in  Central  America.  It  is  to  be  grouped  with  the 
infective  granulomata,  and  is  characterised  by  the 
formation  of  exceedingly  hard  nodular  thickenings 
in  the  skin  and  mucous  membrane  of  the  upper 
respiratory  passages.  In  more  than  90  per  cent,  of 
all  cases  the  nose  is  attacked.  The  nodules  are 
either  discrete  or  diffuse.  They  are  painless,  and 
vary  in  colour  from  that  of  the  normal  skin  to  a 
dusky  red  hue.  Their  surface  is  smooth  and  shining, 
and  they  tend  to  invade  the  tissues  in  their  vicinity 
both  superficially  and  deeply.  The  condition, 
which  is  quite  incurable,  lasts  for  years,  and  other 
parts  besides  the  nose  become  infected,  chiefly  the 
palate,  pharynx,  upper  lip,  maxilla,  and  larynx. 
Ulceration  is  ver}'  rarely  seen.  The  nodules  on 
histological  examination  show  chiefly  large  round 
cells  (much  like  those  of  a  round-celled  sarcoma), 
and  in  them  is  always  to  be  found  a  short,  thick 
bacillus  (Bacillus  of  Frisch)  which  is  undoubtedly 


the  cause  of  the  disease.  Retrogressive  changes 
occur  in  the  nodules,  resulting  in  the  formation  of 
cicatricial  connective  tissue.  Thus  the  infiltrated 
parts  become  markedly  contracted,  and  stenoses  of 
nose,  pharynx,  and  larynx  are  produced.  The 
cartilaginous  induration  and  brawny  thickening  of 
nose  and  upper  lip,  and  the  nasal  and  frequently 
laryngeal  stenosis,  along  with  the  entire  absence  of 
ulceration,  distinguish  rhinoscleroma  at  once  from 
lupus,  malignant  disease,  and  syphilis.  Prognosis 
is  hopeless,  a  cure  being  unknown.  Treatment  is 
seldom  of  any  service  except  for  laryngeal  stenosis, 
when  tracheotomy  will  prolong  life.  Interstitial  in- 
jections of  antiseptic  solutions,  the  rubbing  into  the 
affected  parts  of  a  i-per-cent.  solution  of  corrosive 
sublimate  in  lanolin  (Doutrelepont),  the  thermo- 
cautery or  the  sharp  spoon  have  all  been  advocated. 

12.  Nasal  Diplitheria. — Diphtheria  affecting 
the  nose  is  described  in  the  article  on  Diphtheria. 
In  this  place  it  will  suffice  to  draw  attention  to  the 
fact  that  a  sanious  diphtheritic  discharge  from  the 
nasal  cavity  or  a  diphtheritic  membrane  on  its 
mucous  surface  may  exist  without  any  severe  con- 
stitutional symptoms. 

13.  Tumours  of  tlie  Nose. — The  commonest 
tumours  of  the  nasal  chambers  are  myxomata  and 
fibro-myxomata,  which  almost  always  tend  to  assume 
a  polypoid  shape.  Less  frequently  there  occur 
angiomata,  adenomata,  osteomata,  enchondro- 
mata,  and  malignant  neoplasms,  epitheliomata  and 
sarcomata. 

Myxomata  or  Mucous  polypi  are  very  soft,  gelati- 
nous and  almost  translucent  in  appearance.  Their 
colour  is  whitish-grey,  with  a  faint  blue  or  pink 
tint.  They  are,  when  of  any  size,  generally 
pyriform  and  pedunculated,  more  rarely  sessile. 
They  vary  in  size  from  that  of  a  hemp-seed  to  that 
of  a  plum,  and  are  commonly  multiple.  Their 
most  frequent  site  of  attachment  is  the  lower  border 
of  the  middle  turbinated  bone  ;  less  frequently  they 
grow  from  the  superior  turbinated  bone  and  superior 
meatus.  Very  rarely  they  spring  from  the  septum 
and  inferior  turbinated  body,  and  never  from  the 
floor  of  the  nose.  They  may  arise  in  the  interior 
of  the  accessory  sinuses,  and  may  grow  backwards 
into  the  naso-pharynx,  where  they  may  attain  large 
dimensions.  The  cause  of  mucous  polypi  is  most 
uncertain,  though  it  is  probable  that  affections  of 
the  accessory  sinuses,  around  the  orifices  of  which 
they  are  most  commonly  situated,  play  a  part  in 
their  production.  The  tumours  consist  of  gelati- 
nous myxomatous  tissue  containing  a  varying  amount 
of  fibrous  stroma,  with  few  vessels  and  no  nerves. 
They  are  commonly  covered  externally  with  ciliated 
epithelium. 

Symptoms. — At  first  these  are  slight,  complaint 
being  made  of  nasal  obstruction,  and  a  feeling  of 
fulness  in  the  head,  aggravated  in  damp  weather, 
as  the  polypi  are  very  hygroscopic.  There  is  an 
excessive  secretion  from  the  nostrils,  which  is  at 
first  mucous  but  becomes  later  muco-purulent  or 
even  purulent ;  epistaxis  is  not  uncommon.  Reflex, 
disturbances  are  prone  to  occur,  the  commonest 
being  asthma,  hemicrania,  neuralgia  and  cough. 
When  the  polypi  completely  block  the  nose  the 
latter  becomes  broadened  and  total  loss  of  smell 
with  dryness  and  irritation  of  the  pharynx  result. 

Treatment. — Removal  of  the  polypi  is  the 
only  efficient  treatment,  and  this  is  to  be  followed 
by  cauterisation  or  curetting  of  their  divided  pedicles 
in  order  to  prevent  recurrence.     Avulsion  with 
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polypus-forceps  is  a  rude  and  obsolete  method. 
Either  the  cold  snare  or  the  galvano-caustic  loop 
may  be  used.  In  all  cases  the  instrument  must  be 
guided  by  the  sense  of  sight,  and  a  solution  of 
cocaine  must  be  previously  employed,  preferably  in 
the  form  of  a  spray.  Cocaine  has  the  triple  advan- 
tage of  deadening  pain,  causing  shrinkage  of  the 
neighbouring  hypertrophic  and  hyperxmic  mucosa, 
and  lessening  the  heemorrhage.  The  cold  wire- 
snare  is  the  best  instrument  to  use  in  the  case  of 
large  polypi.  Its  employment  must  be  followed  by 
the  curettage  or  the  destruction  of  the  base  of 
attachment  by  the  application  of  the  galvano-cautery 
or  of  chromic  acid.  For  smaller  and  very  numerous 
polypi  the  galvano-caustic  snare  answers  best.  It 
has  the  advantage  that  it  destroys  the  pedicles  of 
the  polypi,  but  adhesion  l)etween  the  turbinal  body 
and  the  septum  nasi  is  apt  to  follow  its  use.  In 
bad  cases  several  sittings  will  be  required  before 
every  particle  of  myxomatous  tissue  can  be  destroyed. 
The  after-treatment  consists  in  the  employment  of 
a  mild  alkaline  nasal  spray. 

Angiomata  of  the  nose  are  very  rare  tumours, 
of  a  bluish-red  or  violet  colour,  which  grow  from 
the  septum  nasi  or  upper  (olfactory)  portion  of  the 
nose.  They  produce  nasal  obstruction  and  severe 
epistaxis.  They  have  a  broad  base  of  attachment 
and  an  irregularly  mammillated  appearance,  and 
frequently  pulsate.  They  must  not  be  confounded 
with  mucous  polypi.  Such  a  mistake  might  give 
rise  to  profuse  haemorrhage  after  removal.  The 
treatment  is  destruction  with  the  galvano-cautery  or 
removal  by  means  of  the  galvano-caustic  snare. 
If  the  latter  be  used  it  is  to  be  employed  at  a  dull- 
red  heat,  and  constriction  is  to  be  very  gradually 
applied. 

Adenomata.  —  Rarely  tumours  composed  of  glan- 
dular (mucous  gland)  tissue  are  found  in  the  nose. 
They  are  of  firmer  consistence  than  the  mucous 
polypi,  and  merge  into  the  surrounding  hyper- 
trophic mucosa.  The  galvano-cautery  or  galvano- 
caustic  snare  must  be  employed  for  their  destruction 
or  removal. 

Chondyomata  are  rare  apart  from  cartilaginous 
outgrowths  or  spurs  on  the  inferior  and  anterior 
part  of  the  nasal  septum  (ecchondromata).  These 
latter  are  described  under  affections  of  the  septum 
nasi.  True  cartilaginous  tumours  (enchondromata) 
may  grow  from  the  septum  or  roof  of  the  nasal  pas- 
sages in  children  and  young  adults.  They  obstruct 
nasal  respiration  and  cause  a  muco-purulent  blood- 
stained discharge.  If  operable  at  all  they  demand 
a  formidable  operation  for  their  removal,  and  recur- 
rence of  the  growth  is  very  frequent. 

Osteoniata. — Apart  from  exostoses  forming  spurs 
and  crests  of  the  septum  nasi,  which  have  been 
already  described,  tumours  composed  of  bony  tissue 
— sometimes  of  cancellated  but  more  frequently  of 
ivory  compact  bone — are  met  with  in  the  nasal 
passages  and  accessory  sinuses  ;  they  are,  however, 
uncommon.  In  shape  they  are  generally  round  or 
oval,  and  they  sometimes  perforate  the  walls  of  the 
bony  cavity  in  which  they  originate.  Until  they 
attain  a  considerable  size  they  give  rise  to  no  sym- 
ptoms. In  their  growth,  however,  by  pressure  upon 
neighbouring  structures  they  cause  severe  neuralgic 
pains,  a  feeling  of  nasal  obstruction,  ulceration  of 
the  mucous  membrane  that  covers  them,  and  thus  a 
hsemorrhagic  or  purulent  discharge  which  may  be 
fcetid.  Removal  of  these  tumours  is  the  only 
effectual  treatment.    The  rarer  cancellous  forms  are 


readily  removed  by  means  of  forceps  or  a  fine  saw. 
The  ivory  osteomata,  particularly  when  situated  in  the 
upper  accessory  cavities,  ethmoidal,  frontal  or  sphe- 
noidal, can,  in  many  cases,  only  be  removed  by 
operations  which  open  or  injure  the  dura  mater, 
and  are  therefore  scarcely  justifiable.  When  grow- 
ing from  the  lower  two-thirds  of  the  nasal  passages 
or  from  the  antrum  of  Highmore  their  removal  can 
be  in  general  safely  accomplished. 

Papilloinata. — True  papillomata  of  the  nose  are 
of  infrequent  occurrence,  and  must  not  be  confounded 
with  papillary  hypertrophy  of  the  mucous  membrane 
covering  the  inferior  turbinal  body,  which  is  a  far 
more  common  condition.  Their  usual  seat  of  origin 
is  the  cartilaginous  part  of  the  nasal  septum  or  the 
floor  of  the  nasal  fossa.  They  are  to  be  snared 
with  the  galvano-caustic  loop  or  destroyed  by  the 
galvano-cautery. 

Malignaiit  Tuinours. — Primary  malignant  tumours 
of  the  nasal  passages  are  fortunately  rare.  The 
varieties  which  are  met  with  are  ( I )  epitheliomata 
and  (2)  sarcomata.  Malignant  neoplasms  originating 
in  neighbouring  parts  and  involving  the  nose  fiy 
extension  are  much  more  common. 

Epitheliomata  are  rare  as  primary  tumours,  and 
may  be  composed  of  squamous  or  columnar  epi- 
thelium. They  originate  either  in  the  mucous 
membrane  covering  the  septum  or  the  turbinal 
bodies,  and  the  course  of  such  growths  is  at  the 
commencement  slow,  then  after  a  time  it  becomes 
very  rapid.  The  destructive  process  eats  away  nose, 
septum  and  palate,  and  gives  rise  to  a  horrible 
chasm  in  the  centre  of  the  face.  Rapidly  developing 
cachexia  and  death  supervene. 

Sarcomata  generally  commence  in  the  septum  as 
chondro-sarcomata  or  fibro-sarcomata.  The  former 
variety  is  sometimes  seen  in  young  children,  but 
sarcomata  are  more  frequent  in  the  aged.  Malig- 
nant tumours  of  the  nose  cause  frequent  epistaxis, 
foul  blood-stained  discharge,  loss  of  smell,  and 
rapid  v/asting.  The  prognosis  is  very  bad,  their 
removal  is  always  difficult,  and  in  the  upper  parts 
of  the  nasal  passages  often  impossible,  owing  to 
infiltration  of  the  cranial  bones.  Even  after  appa- 
rently free  removal  recurrence  is  the  rule.  In 
many  cases  the  cautery  may  be  used  for  their 
destruction  or  removal  in  preference  to  any  severe 
operation  on  the  bones  of  the  face. 

Tumours  of  the  Naso-Pharynx. — (i)  Naso- 
pharyngeal Fibrous  Polypi. — These  tumours  are 
usually  composed  of  almost  pure  fibrous  tissue, 
sometimes  mixed  with  myxomatous  or  cellular 
elements.  They  are  generally  covered  by  an  un- 
broken mucous  membrane,  and  spring  by  a  broad 
base  from  the  periosteum  covering  the  base  of  the 
skull,  particularly  from  that  of  the  basilar  process  of 
the  occipital  bone  and  the  body  of  the  sphenoid. 
These  fibrous  polypi  of  the  naso-pharynx  are  dense, 
very  hard,  often  lobulated  tumours,  of  great  vascu- 
larity, and  frequently  of  great  size  ;  they  are  met 
with  most  frequently  in  young  male  adults.  If  not 
removed  the  mass  displaces  the  bones  in  the  neigh- 
bourhood, which  may  become  eroded,  and  sends 
large  processes  into  adjacent  cavities — e.g.  cranium, 
orbit,  and  zygomatic  fossa.  These  tumours  have 
a  distinct  tendency  to  degenerate  into  sarcomata. 

Treatment. — Removal  of  the  tumour  is  ur- 
gently called  for,  but  in  large  growths  the  ablation 
of  the  mass  is  a  very  serious  operation,  owing  to 
the  severe  hemorrhage  generally  encountered,  and 
the   difficulty   of  gaining  access  to  the  pedicle. 
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Smaller  growths  may  be  removed  by  means  of  the 
galvano-caustic  snare  used  very  deliberately. 
Larger  growths  require  either  as  a  preliminary  to 
their  removal  splitting  of  the  soft  palate,  which 
gives  generally  insuflicient  access  to  the  growth,  or 
Langenbeck's  osteo-plastic  resection  of  both  upper 
jaws. 

(2)  Fibro-myxoinatoiis  or  purely  Myxomatotts 
Polypi  are  occasionally  found  in  the  naso-pharynx. 
These  growths  have  their  origin  in  the  nasal 
passages,  and  spring  from  the  hinder  extremities  of 
the  turbinal  bodies,  or  from  the  septum.  They  fall 
baclcwards  into  the  naso-pharynx,  and  are  therefore 
sometimes  erroneously  considered  to  be  of  naso- 
pharyngeal origin.  They  are  readily  removed  by 
the  galvano-caustic  loop. 

14.  Affections  of  the  Accessory  Nasal 
Sinuses. — The  maxillary  (Antrum  of  Highmore), 
ethmoidal,  frontal  and  sphenoidal  sinuses  are  sub- 
ject to  morbid  changes,  sometimes  arising  primarily, 
but  far  more  frequently  secondarily,  to  affections  of 
the  nasal  fossse. 

[a]  Frontal  Sinus. — Injuries  to  this  sinus  are  fre- 
quent as  the  result  of  direct  violence.  Fracture  of 
the  outer  wall  of  the  sinus  is  apt  to  be  accom- 
panied by  emphysema  of  the  neighbouring  soft  parts. 
Compound  fractures,  which  involve  the  inner  wall 
of  the  sinus  and  lay  bare  or  even  lacerate  the  dura 
mater,  are,  of  course,  formidable  injuries.  Not 
infrequently  they  are  complicated,  and  caused  by 
the  presence  of  a  foreign  body.  Operative 
interference  is,  of  course,  demanded  to  remove 
the  foreign  body,  and  to  purify  the  interior  of  the 
sinus.  Not  very  infrequently,  particularly  in 
tropical  countries,  insects  gain  access  to  the  interior 
of  the  nose,  and  lay  their  eggs  in  the  frontal  sinus  ; 
when  the  young  are  hatched  they  are  apt  to  give 
rise  to  violent  inflammation  and  suppuration  in  this 
cavity. 

Inflammation  of  the  frontal  sinus  is  either  acute 
or  chronic,  and  most  commonly  results  from  exten- 
sion of  inflammation  from  the  mucous  membrane 
of  the  nose  (in  chronic  cases  this  is  generally 
syphilitic  or  tubercular  in  origin)  from  the  bone 
or  periosteum.  The  symptoms  of  acute  inflammation 
of  the  frontal  sinus  are  pain — often  unilateral  and 
generally  radiating  upwards  and  outwards,  along 
the  inner  two-thirds  of  the  eyebrow — headache, 
and  a  feeling  of  fulness  and  distension  in  the  frontal 
bone  with  swelling  and  tenderness  to  the  touch. 
When  suppuration  has  occurred  there  is  dusky 
discoloration  of  the  skin  overlying  the  cavity. 

Suppuration  (empyema)  of  the  frontal  sinus  may 
be  a  sequel  of  acute  inflammation,  or  may  result 
from  long-standing  distension  of  the  sinus  with 
mucus,  when  the  outlet  into  the  middle  meatus  of 
the  nose  is  obstructed.  In  chronic  cases  of  em- 
pyema of  the  frontal  sinus  changes  are  apt  to  occur 
in  the  bony  walls  of  the  cavity,  the  floor  of  which 
often  bulges  into  the  orbit,  displacing  the  eyeball. 
In  extreme  cases  the  bony  wall  becomes  perforated, 
and  the  pus  escapes  into  the  orbital  or  cranial 
cavities,  or  into  the  nose. 

Treatment. — In  the  early  stages  local  blood- 
letting (e.g.  leeching)  will  be  beneficial ;  and  when, 
as  is  usually  the  case,  the  inflammation  of  the  frontal 
sinus  is  secondary  to  some  nasal  condition,  treatment 
directed  to  this  latter  must  be  at  the  same  time 
adopted.  When  pus-formation  is  demonstrated  by 
the  marked  increase  in  the  severity  of  the  symptoms 
evacuation  of  the  purulent  contents  of  the  sinus 


must  be  at  once  undertaken,  owing  to  the  risk  of 
cerebral  or  orbital  complications.  Evacuation  of 
the  pus  by  operating  through  the  nose  by  way  of 
the  infundibulum  is  unsatisfactory  and  dangerous. 
In  all  cases  it  is  best  to  operate  from  the  forehead, 
and  this  can  be  done  with  a  minimum  of  disfigure- 
ment by  making  the  incision  in  the  line  of  the  eye- 
brow, which  has  been  previously  shaved.  The  sinus 
is  then  perforated  by  a  small  trephine,  and  a  small 
drainage-tube  passed  through  the  infundibulum  into 
the  nose.  Through  this  tube  the  cavity  may  be 
washed  out. 

Tumours  are  not  infrequently  found  in  the  frontal 
sinus.  Those  most  commonly  met  with  are 
osteomata,  fibromata  and  myxomata,  among  inno- 
cent tumours,  and  sarcomata  and  carcinomata. 
They  call  for  removal  by  external  incision,  and  in 
the  case  of  malignant  neoplasm  a  large  amount  of 
the  frontal  bone  may  require  to  be  ablated. 

(b)  Ethmoidal  Sinuses.  —  Affections  of  these 
sinuses  are  much  less  frequent  than  is  the  case  with 
the  frontal  sinus.  Still  empyema,  myxomatous 
tumours,  and  caries  or  necrosis  which  may  give  rise 
to  septic  meningitis,  may  be  met  with. 

(e)  Sphenoidal  Sinus. — The  affections  of  this 
cavity  are  very  similar  to  those  of  the  ethmoidal 
sinuses,  and  the  symptoms  in  the  two  cases  are 
practically  identical.  On  account  of  the  proximity 
of  the  sinus  to  the  great  vessels  (internal  carotid 
artery  and  cavernous  sinus)  caries  and  necrosis  of 
the  bony  walls  of  the  cavity  are  liable  to  give  rise  to 
fatal  hfemorrhage  and  septic  sinus-thrombosis. 

(d)  Maxillary  Sinus  or  Antrum  of  Highmore. — 
The  commonest  affection  of  the  maxillary  sinus  is 
undoubtedly  empyema,  which  may  be  the  result  of 
extension  of  inflammation  from  the  nasal  cavity  or 
from  the  roots  of  one  of  the  upper  teeth,  the  fangs 
of  which  not  uncommonly  perforate  the  bony  floor 
of  the  antrum. 

The  symptoms  of  antral  suppuration  are  tender- 
ness on  pressure  over  the  cavity  and  facial  neural- 
gia ;  sometimes  oedema  of  the  overlying  soft  tissues  ; 
and  in  chronic  cases  with  occlusion  of  the  orifice  of 
the  antrum  distension  of  the  cavity,  leading  it  may 
be  to  egg-shell  crackling  when  pressure  is  made 
over  the  bone.  A  sign,  that  is  when  present  dia- 
gnostic, is  the  sudden  discharge  of  a  considerable 
amount  of  pus  from  the  nose  when  the  head  is  held 
in  a  certain  position,  generally  with  the  opposite 
side  of  the  face  resting  on  a  pillow.  Examination 
of  the  nose  shows  that  the  pus  proceeds  from  under 
cover  of  the  middle  turbinated  bone.  It  must  be 
borne  in  mind,  however,  that  this  symptom  is  absent 
in  the  not  infrequent  cases  in  which  the  orifice  of 
the  antrum  is  obstructed.  The  purulent  discharge 
from  the  antral  cavity  is  in  general  fcetid.  Trans- 
illumination of  the  antrum  in  a  dark  room  by 
means  of  an  electric  lamp  held  in  the  mouth  with 
the  lips  tightly  closed  is  a  valuable  guide  to  the 
diagnosis  of  antral  empyema,  the  dark  shadow  on 
the  affected  side  being  in  marked  contrast  with  the 
translucent  brightness  on  the  normal  side  of  the 
face.  This  is  best  seen  in  the  region  of  the  roof 
of  the  antrum,  i.e.  the  floor  of  the  orbit.  Cystic 
degeneration  of  the  antrum,  neoplasms  and  marked 
thickening  of  the  lining  of  the  cavity  may,  how- 
ever, cause  the  same  opacity  to  transillumination. 

When  inflammation  of  the  mucous  lining  of  the 
antrum  comes  under  observation  before  pus-forma- 
tion has  occurred,  hot  fomentations,  local  blood- 
letting and  appropriate  treatment  of  any  causal 
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nasal  aftection  will  be  employed.  As  soon  as  pus 
has  formed,  particularly  in  cases  in  whicli  the 
antral  orifice  is  blocked,  it  must  be  removed.  The 
antrum  may  be  perforated  (l)  through  the  socket  of 
a  diseased  upper  molar  or  bicuspid  tooth,  (2) 
through  the  outer  wall  of  the  cavity,  or  (3)  through 
the  inferior  meatus  of  the  nose  by  directing  the 
trocar  outwards  through  the  inner  (nasal)  wall  of 
the  antrum.  A  drainage-tube  is  placed  in  the 
cavity,  which  is  to  be  irrigated  frequently  ;  and  if 
it  be  found  blocked  with  polypi  or  granulation- 
tissue  time  will  be  saved  by  curetting  such  away. 
Drainage  must  be  efficiently  maintained  until  all 
purulent  discharge  has  ceased.  In  cases  of  pus- 
formation  in  the  antrum  in  which  the  antral  orifice 
remains  patent  careful  irrigation  by  means  of  a 
nozzle  introduced  into  the  antrum  through  the  nose 
may  suffice  to  cure  the  affection.  The  removal  of 
the  anterior  segment  of  the  middle  turbinal  bone 
renders  the  introduction  of  the  irrigating  nozzle 
much  more  easy. 

Tumours  of  the  antrum  are  not  infrequent  :  70 
per  cent,  are  malignant,  sarcomata  and  carcinomata 
being  nearly  equally  common.  Osteomata,  myxo- 
mata,  fibromata,  and  cystic  tumours  also  are  not 
"unusual.  Innocent  tumours  may  be  removed  after 
ablation  of  the  outer  bony  wall  of  the  cavity  ; 
malignant  tumours  demand  excision  of  the  upper 
jaw  and  are  of  very  bad  prognosis. 

15.  Reflex  Nasal  Neuroses. — While  there 
can  be  no  doubt  that  treatment  applied  to  the 
interior  of  the  nose  does  in  some  cases  markedly 
relieve  or  even  permanently  cure  certain  conditions 
mostly  affecting  the  respiratory  passages,  it  must  be 
admitted  that  the  exaggerated  statements  put  for- 
ward by  some  rhinologists  explain,  if  they  do  not 
entirely  justify,  the  scepticism  entertained  by  the 
profession  regarding  the  connection  between  dis- 
eased conditions  in  the  nasal  passages  and  other 
aff'ections. 

In  the  large  majority  of  instances,  but  by  no 
means  in  all,  it  will  be  found  that  nervous  ex- 
haustion or  neurasthenia  or  hysteria  will  be  found 
to  play  an  important  part  in  the  production  of  the 
nasal  neurosis,  and  that  either  hyperresthesia  of  the 
nasal  mucosa  or  erectile  swelling  of  the  turbinated 
bodies  will  commonly  be  present.  Space  only 
admits  of  mention  being  made  of  some  of  the  more 
important  morbid  conditions  which  may  be  relieved 
or  even  cured  by  intra-nasal  treatment. 

Asthma. — Not  infrequently  polypi,  hypertrophic 
rhinitis,  morbid  conditions  of  the  inferior  turbinated 
bodies,  and  more  rarely  deformities  of  the  septum 
nasi,  are  found  in  patients  suffering  from  bronchial 
asthma  ;  and  relief — most  frequently  only  partial, 
but  in  some  instances  total  and  permanent — of  the 
asthmatic  affection  has  followed  treatment  directed 
to  the  removal  of  the  nasal  condition. 

Paroxysmal  Coughing  i^XiA.  S/iee::ing  ure  apt  to  be 
induced  by  hypertrophic  and  diseased  conditions, 
particularly  of  the  inferior  turbinated  bodies,  and 
to  cease  after  appropriate  treatment,  e.g.  cauterisa- 
tion. 

Headache,  Neuralgia  of  the  Fifth  Nerve,  i\Iegrim 
and  Spasmodic  Closure  of  the  Glottis  are  in  rare 
cases  much  benefited  by  intra-nasal  treatment,  and 
may  therefore  be  considered  as  occasional  reflex 
nasal  neuroses  ;  but  epilepsy,  vertigo,  exophthalmic 
goitre,  and  many  other  morbid  conditions  (many  of 
them  of  hysterical  origin),  have  no  claim  to  be  con- 
sidered as  such.    See  Pain  in  Visceral  Disease. 


In  connection  with  reflex  nasal  neurosis,  mention 
must  here  be  made  of  the  interesting  group  of  vaso- 
motor coryzas,  of  which  the  best  known  examples 
are  hay-fever  [sec  Hay-Fever),  rose-fever,  and 
rhinorrhcea,  which  last  has  already  been  described 
in  this  article.        Herbert  F.  Waterhouse. 

NOSTALGIA  (vimo^,  return;  and  iiAyos,  sad- 
ness).—Synon.  :  Fr.  Nostalgie  ;  Ger.  Heimweh. — 
A  form  of  melancholia,  sometimes  occurring  in 
persons  who  have  left  their  homes.  The  symptom 
from  which  it  derives  its  name  is  an  intense  desire 
to  return  home  ;  and  this  is  accompanied  by  great 
mental  and  physical  depression,  which  may  end 
fatally.    See  Melancholia. 

NUCLEUS.-&Y'  Cell. 

NUMMULATED  SPUTUM  [numinus,  a  coin). 
A  form  of  sputum  which,  when  spreading  out  on 
a  surface  or  floating  in  water,  resembles  a  coin  in 
shape.    See  Si'Utu.M,  Examination  o.f. 

NURSING  THE  SICK.— Nursing  is  performed 
usually  by  women,  under  the  direction  of  physicians 
and  surgeons.  Good  nursing  should  put  the  sick 
under  the  best  possible  conditions  for  Nature  to  re- 
store health  and  to  cure  disease  or  injury.  The  phy- 
sician or  surgeon  prescribes  these  conditions — the 
nurse  carries  them  out.  Partly,  perhaps  mainly, 
upon  nursing  must  depend  whether  Nature  succeeds 
or  fails  in  her  attempt  to  cure.  Nursing  is  there- 
fore to  help  the  patient  to  live.  Training  is  to 
teach  the  nurse  to  help  the  patient  to  live.  Nursing 
is  an  art,  and  an  art  requiring  an  organised,  prac- 
tical, and  scientific  training.  F"or  nursing  is  the 
skilled  servant  of  medicine,  surgery  and  hygiene.  • 

Nursing  may  be  divided  under  four  heads  : 
[a)  Hospital  nursing.  (/')  Private  nursing:  that 
is,  nursing  one  sick  or  injured  person  at  a  time,  at 
home  ;  giving  the  whole  time  to  that  one  patient, 
generally  of  the  richer  classes,  [c)  District  nursing : 
that  is,  nursing  the  sick  or  injured  poor  at  home, 
taking  as  many  cases  as  can  be  well  attended  to  by 
one  nurse.  District  nursing,  or  nursing  the  sick 
poor  at  home,  is  a  branch  of  nursing  of  the  highest 
importance,  and  requires  the  highest  qualifications, 
because  the  district  nurse  has  not,  like  the  hospital 
nurse,  a  medical  and  surgical  staff  always  at  her 
call,  and  never  has  hospital  appliances  to  her  hand. 
((/)  Alidwifery  nursing,  including  the  nursing  of 
the  healthy  mother  and  infant  after  natural  child- 
birth, the  feeding,  washing,  and  clothing  of  infants, 
and  the  teaching  the  mother  the  management  of 
her  own  infant  and  herself,  will  not  be  treated  of 
here  ;  but  it  may  be  observed  that  midwifery  and 
septic  or  infectious  cases  should  not  be  attended 
by  the  same  nurse.  No  ordinary  precautions  will 
secure  the  lying-in  case  from  danger  arising  out  of 
this  practice. 

Nursing  proper  means,  besides  giving  the  medi- 
cines and  stimulants  prescribed,  or  applying  the 
surgical  dressings  and  other  remedies  ordered — ■ 

(1)  The  provision  of  fresh  air  in  proper  quantity 
without  draughts  (ventilation),  especially  at  night, 
and  the  maintenance  of  a  proper  temperature. 

(2)  Hygienic  conditions  in  the  sick-room  or  ward, 
which  include  light,  cleanliness  of  floors  and  walls, 
of  bed,  bedding,  and  utensils.  (3)  Personal  cleanli- 
ness of  patient  and  of  nurse,  quiet,  variety,  sym- 
pathy, and  cheerfulness.  (4)  The  administration 
and  sometimes  preparation  of  diet  (food  and  drink). 
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(5)  The  application  of  remedies.  (6)  Observation 
of  the  patient.  We  shall  now  discuss  these  duties 
in  succession. 

I.  Ventilation.  Warmth  and  Coolness. — 
{a)  Veiitilafion  is  the  removal  of  the  air  poisoned 
hy  the  breath  and  other  human  emanations,  and 
supplying  its  place  with,  fresh  air. 

The  very  first  canon  of  nursing  is  to  keep  the  air 
inside  as  fresh  as  the  air  outside,  by  night  as  well  as 
by  day,  without  chilling  the  patient.  The  best  rule 
of  ventilation  is  still :  Poke  the  fire  and  open  the 
window.  Air  should  be  admitted  from  the  outside. 
Windows  are  made  to  open,  doors  are  made  to 
shut.  If  the  nurse  ventilate  the  patient's  room  or 
ward  through  the  door — that  is,  make  the  room 
draw  the  foul  air  from  the  rest  of  the  house  or 
building — she  supplies  him  with  foul,  not  fresh  air. 
But  ventilation  is  impossible  without  sufficient  floor 
and  cubic  space,  and  unless  the  windows  open  near 
the  ceiling.  All  patients  need  a  free  supply  of  air 
without  draughts,  especially  cases  of  infectious 
disease,  the  danger  of  spread  being  reduced  in  pro- 
portion as  ventilation  is  free. 

(h)  IVarnith  or  coolness. — This  the  physician  has 
to  prescribe — the  nurse  has  to  see  to  it.  In  fever, 
for  instance,  the  physician  will  require  her  to 
examine  the  patient's  feet  and  legs,  at  least  every 
hour,  to  ascertain  whether  they  are  chilled,  and  to 
keep  the  extremities  warm,  even  though  his  temper- 
ature be  high,  whether  in  summer  or  winter. 

In  bronchitis  and  in  some  other  cases  an  even, 
high,  moist  temperature  may  be  necessary,  and  a 
steaming  kettle  may  be  required  on  the  fire  night 
and  day. 

But  ordinarily  it  is  not  advisable  to  keep  the  sick- 
room always  at  the  same  temperature.  A  cooler  air 
at  night  is  necessary.  But  whether  cool  or  warm, 
the  air  must  be  fresh.  Sick  children  become  fretful 
in  foul  air  at  night.  And  young  as  well  as  old 
night-nurses  require  training  to  see  that  the  physi- 
cian's orders  are  obeyed  as  to  keeping  the  air  of  the 
ward  fresh  by  night,  and  not  above  or  below  a  cer- 
tain temperature.  If  warmth  is  obtained  by  means 
of  an  open  fire,  the  nurse  must  replenish  it  noise- 
lessly, without  waking  or  disturbing  the  patient. 
For  this  purpose  lumps  of  coal  wrapped  in  damp 
paper  may  be  kept  ready. 

The  head  of  the  sick  person  should  never  be 
higher  than  the  throat  of  the  chimney,  which  en- 
sures the  best  air.  And  the  chimney  should  never 
be  closed  with  a  chimney-board  or  other  contri- 
vance. 

2.  Health  of  Sick-Room,  or  Ward. --This 
might  be  called  '  nursing  the  room. '  The  placing 
the  sick-bed  in  the  best  position  to  secure  air  with- 
out draught,  light  without  glare,  quiet  and  cleanli- 
ness— and  this  often  necessitates  rearrangement  of 
the  furniture  of  the  whole  room — is  one  of  the 
essential  arts  of  nursing.  In  district  nursing  of  the 
poor,  it  must  be  one  of  the  nurse's  first  duties  to 
put  the  room  in  a  state  so  that  the  patient  can 
recover.  The  hospital  and  the  hospital-ward  must 
be  so  built  that  the  patient  shall  not  '  die  of  hos- 
pital.' To  get  rid  of  the  conditions  which  have 
interfered  with  health  is  of  course  the  first  step  in 
helping  Nature  to  get  rid  of  the  effects  of  those 
conditions. 

(a)  Light. — Second  only  to  air  is  light  as  an 
essential  for  growth,  health,  and  recovery  from  sick- 
ness— not  only  daylight,  but  sunlight — and  indeed 
fresh  air  mtist  be  sun-warmed,  sun-penetrated  air. 


This  should  Ije  meant  to  include  colour,  pleasant 
and  pretty  sights  for  the  patient's  eyes  to  rest  on — 
variety  of  objects,  flowers,  pictures.  People  say 
the  effect  is  on  the  mind.  So  it  is  ;  but  the  en- 
lightened physician  tells  us  it  is  on  the  body  too. 
The  sun  is  a  sculptor  as  well  as  a  painter.  The 
Greeks  were  right  as  to  their  Apollo. 

{h)  Cleanliness. — Cleanliness  and  fresh  air  do  not 
so  much  give  life  as  they  are  life  itself  to  the  patient. 
Cleanliness — clean  air,  clean  water,  clean  surround- 
ings, and  a  fresh  atmosphere  everywhere,  are  the 
true  safeguards  against  '  infection  ' — not  segrega- 
tion— or  rather  segregation  by  ample  floor  and  cubic 
space,  ample  ramparts  of  fresh  atmosphere,  not 
segregation  by  walls  and  divisions.  You  cannot 
lock-in  or  lock-out  the  infectious  poison  ;  you  cannot 
wall-out  infection.  You  can  air  it  out,  diffuse  it, 
and  clean  it  away. 

Cleanliness  of  floors,  ceilings,  walls,  bed,  bedding 
and  utensils,  and  of  sinks  ;  also  of  lockers,  if  any — 
but  there  should  be  none. 

Floors  and  walls. — Medical  men  forbid  scrubbing 
in  the  sick-room.  No  sick-room  floor  ought  ever 
to  be  washed,  except  by  the  doctor's  orders  and  at 
the  hour  he  orders. 

The  best  floor  for  cleanliness,  except  in  institu- 
tions where  specially  non-absorbent  materials  can 
be  used,  is  planed  boards,  saturated  with  '  drying ' 
linseed  oil,  well  rubbed  in,  stained  {for  appearance 
sake)  not  too  dark,  so  as  not  to  hide  the  dirt,  and 
polished  with  beeswax  and  turpentine.  The  floor 
should  be  wiped  with  a  damp  cloth  and  dried  with 
a  floor-brush,  or  cleaned  by  a  brush  with  a  cloth  tied 
over  it.  Anything  offensive  or  infective  spilt  should 
be  washed  off  at  once  with  soap  and  water.  Hos- 
pital-ward floors  should  be  scraped  and  polished 
every  fortnight  by  a  frotteur  and  dry-rubbed  by  a 
man  every  day.  The  patients  should  be  provided 
with  slippers.  There  should  be  no  carpet,  of  course, 
in  a  sick-room,  except  a  piece  of  washing  drugget 
by  the  bedside.  A  dirty  carpet  literally  infects  the 
room. 

The  only  clean  wall  is  one  that  is  absolutely  non- 
absorbent.  Of  ordinary  materials  oil-paint  and 
glazed  tiles  are  probably  the  best.  From  this  you 
can  wash  the  animal  matters.  These  are  what 
make  a  room  musty.  The  worst  wall  is  the  papered 
wall.  The  next  worst  is  the  plastered  wall.  But 
the  plaster  can  be  made  safe  by  frequent  lime- 
washing  and  occasional  scraping.  The  paper  re- 
quires frequent  renewing.  A  glazed  paper  gets  rid 
of  a  good  deal  of  the  danger.  But  the  ordinary 
bedroom  paper  is  all  that  it  ought  not  to  be. 

Furniture — as  little  as  possible  in  the  sick-room 
— should  all  be  of  polished  wood,  metal,  or  marble, 
kept  clean  by  being  wiped  with  a  cloth  wrung  out 
of  hot  water. 

Air  can  be  soiled  just  like  water.  Air  is  always 
soiled  where  walls  and  carpets  are  saturated  with 
animal  exhalations.  Dust  consists  largely  of  or- 
ganic matter.  There  should  be  no  ledges  out  of 
reach  capable  of  holding  dust.  An  Arnott's  venti- 
lator in  the  chimney  will  keep  an  ordinary  paper 
longer  clean,  showing  the  connection  of  ventilation 
and  cleanliness.  Inattention  to  these  essential 
matters  all  but  foils  the  best  nurse's  best  efforts. 

How  to  clean. — Dust  is  the  harbourer  and  har- 
binger of  disease.  Dust  in  hospitals  may  contain 
enormous  numbers  of  living  organisms. 

The  only  way  to  remove  dust  is  to  wipe  every- 
thing with  a  damp  cloth.    And  all  furniture  ought 
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to  be  so  made  that  it  may  be  wiped  with  a  damp 
cloth  without  injury  to  itself,  and  so  polished  or 
glazed  that  it  may  be  damped  without  injury  to  us. 
Flapping,  by  way  of  dusting,  is  not  cleaning.  To 
'  dust,'  as  usually  practised,  merely  means  to  distri- 
bute dust  more  equally  over  a  room. 

No  one  atom  of  dust  ever  actually  leaves  the 
room  under  the  ordinary  system  of  '  dusting.'  The 
greater  part  of  nursing  consists  in  keeping  clean. 
No  ventilation  can  freshen  a  sick-room  where  the 
most  scrupulous  cleanliness  is  not  observed. 

Bed  and  bedding  ;  linen,  ^fc.  —  The  most  dan- 
gerous effluvia  we  know  are  from  the  e.xcreta  of  the 
sick  ;  these  are  often  placed,  at  least  for  a  time, 
where  they  must  throw  their  effluvia  into  the  under- 
side of  the  bed,  and  the  space  under  the  bed  is 
seldom  aired  ;  indeed,  it  cannot  be,  so  long  as  there 
is  a  valance  or  counterpane  down  to  the  floor. 

An  adult  in  health  exhales  by  the  lungs  and  skin 
in  the  twenty-four  hours  three  pints  at  least  of 
moisture,  loaded  with  poisonous  matter.  In  sick- 
ness the  quantity  is  often  greatly  increased— the 
quality  is  always  more  noxious.  This  goes  chiefly 
into  the  bedding,  because  it  cannot  go  anywhere 
else  ;  and  it  stays  there,  because,  except  perhaps 
by  a  weekly  or  f)i-weekly  change  of  sheets,  scarcely 
any  other  airing  is  attempted.  A  nurse  will  be 
careful  to  fidgetiness  about  airing  the  clean  sheets 
from  clean  'damp,'  the  clean  nightgown  from  clean 
'damp,'  the  new  mattress  from  clean  'damp'; 
but  airing  the  dirty  sheets  from  dirty  'damp,'  the 
dirty  night-gown  (which  she  is  going  to  put  on  the 
patient  after  washing  him)  from  dirty  'damp,'  never 
so  much  as  occurs  to  her.  And  a  mattress  is  sup- 
posed to  be  aired  by  somebody  else  sleeping  on  it 
and  saturating  it  with  his  own  '  damp '  before  the 
patient  comes  to  exhale  into  it  the  patient's  'damp.' 

Where  a  patient  has  to  lie  on  a  mackintosh  it 
is  often  desirable  to  place  two  or  three  layers  of 
folded  blanket  under  the  draw-sheet,  in  order  to 
secure  some  ventilation. 

The  best  bed  and  bedding  are  :  A  metal  bedstead 
with  rheocline  springs,  or  the  woven  wire-mattress, 
no  valance  and  no  curtains  ;  one  thin  hair-mattress, 
light  Witney  blankets,  no  heavy  cotton  counterpane, 
which  retains  perspiration.  Beds  and  bedding  are 
best  disinfected  with  superheated  steam. 

The  patient  should,  if  possible,  be  able  to  see  out 
of  the  window  from  the  bed. 

Two  beds,  one  for  the  day  and  one  for  the  night, 
are  desirable  for  the  best  nursing  of  the  patient.  A 
true  nurse  always  knows  how  to  make  a  bed,  and 
always  makes  it  herself.  Bad  bed-making  has  much 
to  do  with  bed-sores.  She  hangs  up  the  whole  of 
the  bedding  to  air  for  a  few  hours  whenever  possible. 
She  makes  the  changes  of  linen  and  bed-linen — 
sheets  and  draw-sheets — as  often  as  is  necessary, 
which  is  a  great  deal  oftener  than  is  usually  done. 
In  hospitals,  she  sees  to  no  patient  using  his  neigh- 
bour's towel  ;  and  to  difierent  towels  being  used  for 
different  purposes.  In  private  houses  cases  of  puru- 
lent ophthalmia,  ending  in  blindness,  have  been 
known  to  occur  from  the  use  of  a  soiled  towel  by 
another  member  of  the  family.  She  sees  to  all 
dirty  linen,  and  especially  bandages,  being  instantly 
removed  and  disinfected.  In  dressing  wounds,  re- 
moving drainage-tubes,  catheters,  &c.,  great  care 
should  be  taken  that  no  drop  of  discharge  or  of 
sputum  should  fall  on  the  linen  or  bedding,  and  if 
such  an  accident  should  occur  it  should  never  be 
allowed  to  dry,  but  be  at  once  wiped  off  with  a 


piece  of  cotton-wool  wet  with  perchloride  of  mercury 
( I  :  500).  Dirty  linen  should  be  removed  imme- 
diately from  the  sick-room  and  sent  to  the  laundry 
at  least  every  day.  If  we  are  careful  to  take  away 
and  empty  bed-pans  directly,  surely  this  is  stilL 
more  important  with  soiled  sheets.  In  infectious 
cases  linen  removed  from  the  bed  or  the  patient 
should  be  placed  at  the  bedside  with  as  little  dis- 
turbance as  possible  in  a  wet  sheet,  and  so  carried 
away.  When  bedding  in  bulk  has  to  be  carried 
through  a  ward  or  through  a  house  before  disinfec- 
tion, it  may  be  rolled  in  a  damp  sheet.  The  nurse 
who  has  been  in  attendance  on  an  infectious  case 
should,  on  going  out,  take  a  prolonged  hot  bath, 
wash  her  hair,  and  put  on  a  complete  change  of 
clothing,  which  should  include  fresh  boots.  In  a 
hospital  the  laundry  should  be  in  a  separate  build- 
ing. 

Bandages  with  any  discharge  on  them  are  always 
to  be  burnt  at  once. 

Utensih. — All  chamber-utensils  and  bed-pans 
should  be  of  white  glazed  earthenware  with  well- 
fitting  lids.  None  should  ever  be  left  under  the  bed, 
but  be  brought  to  the  room,  and,  when  used, 
carried  immediately  to  the  closet-sink,  emptied,  and 
rinsed  there.  No  zinc  pail  or  pail  without  a  lid 
should  be  carried  through  a  ward  or  sick-room. 
The  pail  should  be  of  glazed  earthenware  or 
enamelled  iron,  with  a  lid.  But  better  no  pail  at 
all  in  a  sick-room.  Without  care  for  these  things, 
the  doctor  will  tell  us,  'it  is  impossible  to  nurse.' 
Excreta  have  often  to  be  put  by  for  medical  inspec- 
tion ;  the  nurse  must  see  to  this  being  done  properly 
and  inoffensively,  in  a  closed  vessel — never  in  the 
patient's  room  or  ward.  As  for  urine,  if  it  has  tO' 
be  measured  and  tested,  there  are  glass-measures 
with  covers  fit  for  the  purpose.  Bed-pans  should 
have  in  them  carbolic-acid  lotion  (I  in  20).  All 
bed -pans  should  have  lids.  Glass  urinals,  with 
wide  necks,  washed  with  warm  water  and  soda,  are 
the  only  really  clean  ones  ;  zinc  and  white  earthen- 
ware, with  long  necks,  are  never  clean.  After 
being  used  they  should  be  put  by  the  bedside,  not 
under,  and  taken  away  and  emptied  at  once.  Small 
white  chamber-utensils  are  useful,  and  district  nurses 
may  find  old  jam-pots  the  cleanest  thing  for  urinals. 
It  should  be  a  rule,  invariable — rather  more  im- 
portant in  the  private  house  than  elsewhere — that 
the  utensil  should  be  carried  directly  to  the  water- 
closet,  emptied  there,  rinsed  there,  and  not  brought 
back  till  it  is  wanted. 

There  should  always  be  water  and  a  tap  in  every 
water-closet  for  rinsing. 

Towels  in  a  hospital  should  be  kept  separate  for 
three  separate  uses,  changed  for  clean  ones  as  often 
as  possible,  and  marked  '  Hands,'  'Bed-pans,'  and 
'  Basins.' 

A  solution  of  mercuric  chloride  (l  :  1,000)  and 
some  glycerine  should  always  be  by,  to  wash  the 
hands. 

Slop-sinks  may  be  sluiced  down  with  carbolic 
acid.  Water-closet  pans  should  be  scrubbed  with 
strong  nitric  acid,  if  they  have  been  allowed  to  get 
at  all  offensive.  Urinals,  if  allowed  to  become 
furred,  must  be  sluiced  out  with  boiling  water,  and 
then,  if  necessary,  scraped  with  a  knife  all  round 
and  inside  the  grating  ;  so  also  water-closet  slop- 
sinks.  These  all  should  be  scrubbed  with  sand  and 
chlorinated  lime  at  least  twice  a  week.  In  hospitals 
the  head-nurse  ought  to  mop-out  and  rinse-down 
the  urinals  every  morning  herself  with  a  little  bed- 
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pan  mop,  and  let  boiling  water  run  through  ;  the 
same  with  the  water-closet  pans.  The  lavatory 
basins,  when  used,  should  be  mopped-out  and 
scrubbed  with  sand  every  morning.  There  should 
be  two  mops — one  new  one  for  lavatory  basins, 
appropriated  when  a  little  old  to  the  bed-pans,  and 
the  old  one  replaced  with  new  ;  the  new  mop 
to  hang  over  the  lavatory  basins,  the  old  one  to 
hang  over  the  slop-sink  for  bed-pans  ;  an  old  bottle- 
brush  for  the  handles  of  bed-pans,  a  new  bottle- 
brush,  kept  in  the  ward-kitchen,  for  bottles. 
Ordinary  basins  should  be  washed  with  tow,  which 
can  be  burnt  after  use. 

3.  Personal  Cleanliness,  Precautions 
against  Finger-poisoning,  Sec. — One  of  the 
most  important  points  nurses  have  to  be  taught  on 
beginning  surgical  ward-work  (and,  indeed,  sur- 
geons also),  is  how  not  to  poison  their  fingers.  No 
good  nurse  will  poison  her  own  fingers  any  more 
than  her  patient's. 

T/ie  folio-wing,  rules  should  be  strictly  observed, 
noting  only  that  many  efficient  disinfectants  arettow 
in  use  : — 

Anything  which  has  soiled  the  fingers  or  wounded 
the  cuticle — a  hang-nail,  a  crack,  a  pin-puncture — 
or  even  the  condition  known  as  '  chapped  hands,' 
is  a  possible  source  of  infection  to  others  or  to  your- 
self, almost  more  than  an  open  wound  or  sore  which 
necessarily  exacts  attention.  Such  abrasions  must 
be  rendered  harmless  by  thorough  washing  with 
water,  dusting  with  iodoform,  and  protecting  with 
a  collodion-film.  A  rubber  finger-stall,  which  can 
be  disinfected  by  boiling,  should  be  worn.  Im- 
mediately before  beginning  any  dressing  or  touching 
a  patient,  whether  in  dressing  wounds,  rubbing 
in  applications,  administering  enemata,  internal 
syringing,  washing  out  eyes,  ears,  nose  and  mouth, 
turn  up  the  sleeves,  scrub  the  hands,  wrists,  and 
nails  thoroughly  with  hot  soda-water  and  soap,  and 
soak  them  in  some  reliable  disinfectant  such  as 
biniodide  or  perchloride  of  inercury,  I  in  1,000; 
lysol,  I  in  100  ;  carbolic  acid,  I  in  20,  &c.  Car- 
bolic acid  of  a  strength  suflicient  for  effective  dis- 
infection causes  some  skins  to  crack,  and  in  this 
way  becomes  a  source  of  danger.  Forceps,  scissors, 
and  other  instruments,  both  of  metal  and  glass, 
should  be  boiled  in  water  containing  I  per  cent,  of 
soda  (roughly  a  teaspoonful  to  the  pint)  immediately 
before  use  on  each  case,  and  after  use  should,  if 
possible,  be  taken  to  pieces,  well  brushed,  with 
special  attention  to  serrated  surfaces  and  joints, 
with  hot  soda-water  and  soap,  and  carefully  dried 
before  putting  together  again.  Soiled  dressings 
should  be  removed  with  dressing-forceps  and  not 
with  the  fingers  ;  the  fingers  should  never  touch 
pus  if  contact  can  be  avoided  :  on  no  account  should 
adhesive  plaster  or  other  adhering  dressing  be 
scratched  up  with  the  nails.  The  fear  of  dirt  is  the 
beginning  of  good  nursing.  With  all  internal  cases, 
keep  the  nails  short,  fill  all  crevices  with  soap,  and 
carefully  anoint  up  to  their  roots  the  fingers  you  are 
about  to  use,  especially  the  first  and  second  fingers 
in  attending  on  vaginal  cases,  with  carbolic  oil  or 
carbolic  vaseline,  i  in  20.  Dip  the  tube  or  nozzle 
to  be  used  for  any  internal  application  in  carbolic 
oil  and,  before  introducing  it,  sponge  the  surround- 
ing parts  (such  as  the  urethral  orifice  in  introducing 
the  catheter)  with  perchloride-of-mercury  solution 
or  other  disinfectant.  It  is  better  to  use  two 
basins  in  washing  wounds,  so  as  not  to  dip  the 
fingers  in  solution  that  may  become  soiled.  Metal 


and  glass  catheters  must  be  cleansed  and  disinfected 
by  running  a  stream  of  hot  water  through  them,  and 
then  boiling  them  in  soda-solution.  Glass  nozzles 
and  catheters  should  be  kept  after  thus  cleansing 
in  a  covered  jar  filled  with  perchloride  of  mercury, 
I  in  1,000.  Catheters  and  nozzles  of  other  material 
which  will  not  stand  boiling  must  be  cleansed  first 
in  cold  water  by  pouring  a  stream  through  them  and 
briskly  agitating  them  from  side  to  side  to  clear  the 
eye,  and  then  in  some  disinfectant,  carbolic  acid, 
I  in  20,  or  biniodide  of  mercury,  I  in  1,000,  but 
they  must  not  be  left  to  soak  in  the  disinfectant,  as 
the  solutions  injure  varnish  and  gum.  Do  not 
syringe  down  towards  the  eye  of  a  catheter,  but  if  at 
all  in  the  reverse  direction.  Never  fail  to  take  your 
own  carbolic  soap,  with  which  you  will  be  provided, 
in  your  own  soap-tin,  into  the  ward  each  morning 
and  evening  in  your  pocket.  But  take  it  out  before 
beginning  'dressings,'  as  otherwise  you  put  a  dirty 
hand  into  your  pocket.  Always  dry  your  cleansed 
fingers  and  hands  on  towels  not  used  for  any  other 
purpose.  Cuffs  and  sleeves  and  stuff  dresses  are 
possible  carriers  of  contagious  matter.  Always 
change  the  apron  and  over-sleeves  which  you  have 
worn  about  the  sick  before  eating  or  drinking. 
Report  immediately  any  scratch  or  hang-nail  or 
sore  you  may  have  to  the  ward-sister.  Never 
go  on  duty  in  the  morning  without  having  taken  a 
meal. 

4.  Food  and  Drink  (Diet). — The  physician 
will  tell  us  that,  to  give  food  and  stimulants  in  the 
way,  at  the  time,  of  the  kind,  with  the  cooking  and 
preparing,  that  will  best  enable  the  poor  enfeebled 
digestion  to  assimilate  it,  is  one  of  the  great  nursing 
arts.  No  chemical  rules  can  be  given  for  this  as 
absolute.  The  patient's  stomach  is  the  laboratory, 
and  also  the  chemist.  It  is  the  sole  judge  of 
whether  the  physician's  orders  are  right,  and  the 
nurse  has  to  watch  and  tell  him  what  the  patient's 
stomach  says.  She  must,  of  course,  be  trained  and 
cultivated  to  understand  what  it  says. 

The  patient's  stomach  sometimes  craves,  and 
assimilates  too,  what  no  rules  would  have  prescribed 
for  it.  The  nurse  must  ask  the  physician  whether 
she  may  gratify  these  cravings.  Sick-cookery 
should  do  half  the  digestion's  work  ;  and  proper 
variety  is  essential.  Indeed,  how  much  of  the 
suffering  of  illness,  as  well  as  of  its  danger,  is  the 
fault  not  of  the  illness  but  of  the  nursing,  is  well 
known  to  the  skilful  physician  and  surgeon. 

The  nurse,  of  course,  has  nothing  to  do  with  the 
prescribing  of  stimulants  any  more  than  of  medi- 
cines. But  life  often  depends— especially  in  fevers 
and  severe  surgical  injuries — upon  the  nurse  know- 
ing how  to  follow  the  indications  of  the  changes  to 
be  looked  for  in  the  patient's  state  given  her  by  the 
physician,  and  to  change  the  times  of  giving  the 
stimulants  accordingly. 

The  nurse  must  know  how  to  make  gruel,  arrow- 
root puddings,  egg-flip,  drinks,  good  beef-tea,  and 
other  kinds  of  sick-cookery,  so  as  to  please  the 
patients'  taste  and  vary  their  diet.  People  say 
'  fanciful  patients '  must  be  'humoured.'  So  they 
must ;  but  it  is  in  order  to  excite  the  proper  secre- 
tions of  saliva  and  gastric  juice  necessary  for  diges- 
tion. Nothing  should  ever  be  cooked  in  the  ward 
or  in  the  patient's  room. 

But  though  'sweet  Jack  Falstaff'  says  'A  nurse 
is  a  cook,'  the  whole  of  the  cooking  must  not  be 
thrown  on  the  nurse,  if  she  is  to  nurse  ;  and  above 
all,  if  she  is  to  eat,  she  must  not  be  expected  to 
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cook  for  herself.  But  she  will  always  be  required 
not  only  to  see  that  the  patient's'  food  and  drink 
be  as  prescribed,  but  that  it  be  well  cooked, 
and  punctually  and  well  served.  The  physician 
considers  that  upon  the  nurse's  power  to  give  weak 
patients  food  in  the  way  they  like  often  depends 
their  taking,  or  at  least  assimilating,  any  food 
at  all. 

She  has  also  to  feed,  for  example,  fever-cases  so 
that  they  can  eat.  The  mere  lifting-up  of  a  patient 
in  bed  to  give  him  food  may  terminate  fatally  a 
fever-case.  The  nourishment  or  stimulant  ordered 
may  have  to  be  put  into  his  mouth  perhaps  every 
half-hour — perhaps  every  few  minutes — without 
rousing  the  patient.  The  physician  expects  the 
nurse  to  be  able  intelligently  to  make  the  variations 
he  prescribes  in  giving  these  things,  especially 
during  the  night,  according  to  the  state  of  pulse  and 
other  symptoms,  which  she  must  know  how  to 
observe,  in  order  to  follow  his  conditional  direc- 
tions, upon  which  hangs  the  patient's  life  from 
hour  to  hour,  often  from  minute  to  minute.  In 
convalescence  from  typhoid  fever,  one  single 
false  indulgence  has  often  induced  a  fatal  termina- 
tion. 

5.  Application  of  Remedies. — The  physician 
or  surgeon  requires  the  nurse — 

To  be  able  to  dress  blisters,  burns,  sores  and 
wounds. 

To  administer  stimulants  and  medicines  as  or- 
dered, enemata  and  injections  to  men  and  women, 
and  suppositories. 

To  manage  trusses,  appliances  in  uterine  com- 
plaints ;  to  pass  the  catheter — at  least  for  women. 
The  district  nurse  is  often  now  required  to  pass  the 
speculum  for  women,  also  the  catheter  for  men, 
because  there  is  no  one  else  to  do  it. 

To  use  the  best  methods  of  friction  to  the  body 
and  extremities  ;  to  make  and  apply  fomentations, 
poultices  and  minor  dressings,  wet  and  dry  or 
greasy  ;  to  syringe  wounds  ;  to  syringe  the  vagina. 

To  manage  helpless  patients — fever,  operation 
and  surgical  cases — that  is  to  move,  to  change 
their  linen,  to  keep  them  personally  clean,  warm  or 
cool. 

The  medical  attendant  will  expect  the  nurse  to 
maintain  an  exquisite  cleanliness  of  the  patient's 
whole  person  and  skin,  and,  in  fever — the  daughter 
of  dirt — to  clean  the  patient's  teeth,  gums  and 
tongue,  with  lemon-juice  or  white-of-egg  beaten  to 
a  froth.  A  nurse  is  no  nurse  who  cannot  wash  or 
sponge  a  patient's  whole  body  without  exposure  or 
chill  to  any  part.  In  typhoid  and  other  fevers, 
this  is  often  an  essential  part  of  the  treatment. 

To  give  food  and  stimulants  to  helpless  patients — 
fever,  operation  and  surgical  cases  ;  to  manage  the 
position  of  such  cases  ;  to  prevent  or  to  dress  bed- 
sores. 

To  make  the  sick-bed,  and  especially  to  make  the 
bed  with  the  patient  in  it  ;  to  change  the  under- 
sheet  without  moving  the  patient,  as  in  fever  and 
operation  cases.  The  '  best  way '  includes,  in  this 
as  in  all  other  things,  the  doing  them  at  the  least 
expense  to  the  patient's  vital  powers. 

To  prepare  the  bed  for  accidents  and  various 
kinds  of  operations  ;  to  undress,  handle  and  put  to 
bed  accident  cases. 

To  attend  at  and  prepare  for  operations  :  to  pre- 
pare patients  for  and  manage  them  after  operations 
and  anaesthetics — and  all  this  with  the  least  call 
upon  their  small  strength. 


To  be  able  to  do  the  first  thing  in  case  of  haemor- 
rhage, namely,  compression  by  hand  or  finger,  by 
extemporary  tourniquet  and  plugging. 

To  bandage  all  the  various  parts  of  the  body,  arm , 
leg  and  chest  (in  Paris  the  infiriiiiers  of  military 
hospitals  are  made  to  practise  all  this,  till  not  only 
it  is  done  perfectly,  but  in  a  given  number  of 
minutes). 

To  make  bandages  of  various  kinds  :  T-bandages, 
double-headed,  'binders,'  many  tailed,  ovariotomy, 
triangular,  starched,  and  plaster-of-Paris,  and  other 
stiff  bandages. 

To  make  rollers,  to  line  and  pad  splints,  to  make 
leather  and  gutta-percha  splints,  fracture-  and  chaff- 
pillows,  and  sand-bags. 

The  nurse  should  be  able  to  give  subcutaneous 
injections,  to  use  the  galvanic  battery,  to  dry-  and 
wet-cup,  and  to  apply  leeches  externally  and  in- 
ternally. 

She  is  required  to  be  able  to  apply  dfy  and  moist 
heat ;  to  give  inhalations  and  use  the  spray-disperser  ; 
to  apply  cold,  with  the  use  of  syphons  and  with  ice  ; 
and  to  carry  out  aseptic  or  antiseptic  treatmerit. 
Every  surgeon  and  physician  has  his  own  '  anti- 
septic solutions,'  his  own  '  disinfectants,'  and  every 
year  brings  fresh  ones.  And  what  is  ordered  must 
of  course  be  used  by  the  nurse. 

6.  Observation  of  Patients. — The  physician 
and  surgeon  require  every  nurse  to  be  able  to  observe 
correctly,  and  to  report  correctly,  on  the  state  or 
character  of  secretions,  expectoration,  pulse,  skin, 
appetite,  strength  ;  effect  of  diet,  of  stimulants  and 
of  medicines;  eruptions;  the  development  of  swell- 
ings or  other  abnormalities ;  the  characters  and 
starting-points  of  fits  ;  as  to  intelligence,  with  regard 
to  delirium,  stupor,  &c.  ;  as  to  breathing,  whether 
quick  or  slow,  regular  or  irregular,  difficult,  &c.  ;  as 
to  sleep,  whether  sound,  starting,  heavy,  &c.  ;  and 
as  to  the  state  of  wounds.  The  physician  also 
requires  the  nurse  to  be  able  to  '  take  '  and  to  record 
the  temperature — sometimes  every  quarter  of  an 
hour  in  critical  cases — the  pulse,  the  respiration  ;  to 
measure,  and  sometimes  to  test  the  urine  for  him. 
She  will  be  required  to  make  these  observations — if 
possible  still  more  accurately — for  child-patients, 
who  cannot  tell  what  is  the  matter  with  them  ;  to 
understand  the  management  of  sick  children  and 
children's  wards,  which  need  a  yet  more  exquisite 
cleanliness.  And  children  show  a  much  more  rapid 
change  of  symptoms  for  life  or  for  death  generally 
than  adults.  Children  are  the  best  air-test,  the  best 
test  of  sanitary  conditions. 

Other  Duties.  —  Sne  must  understand  the 
management  of  convalescents — a  whole  department 
of  nursing  in  itself — and  the  sooner  a  convalescent, 
especially  a  convalescent  child,  is  removed  from 
hospital  to  a  country  '  home'  the  better. 

Housekeeping. — She  must  understand  a  certain 
amount  of  housekeeping  or  domestic  economy — 
rather  an  uncommon  talent.  She  must  be  able  to 
order  the  proper  quantity  of  bread,  milk,  butter, 
&c. ,  and  to  prevent  waste. 

She  must  be  competent  to  undertake  the  charge 
of  linen — a  most  important  item  of  nursing. 

Generally. — Nursing  is,  above  all,  a  progressive 
calling.  Year  by  year  nurses  have  to  learn  new  and 
improved  methods,  as  medicine  and  surgery  and 
hygiene  improve.  Year  by  year  nurses  are  called 
upon  to  do  more  and  better  than  they  have  done. 
It  is  felt  to  be  impossible  to  have  a  public  register 
of  nurses  that  is  not  a  delusion. 
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Further,  year  by  year,  nursing  needs  to  be  more 
and  more  of  a  moral  calling. 

Night-nursing. — The  physician  or  surgeon  re- 
quires the  night-nurse  to  be  as  good  as,  or  even 
better  than,  the  day-nurse,  for  the  most  critical  times 
of  fever  and  severe  surgical  injury  often  occur  at 
night,  or  in  the  very  early  morning.  But  quite  the 
same  kind  of  business  capacity  is  not  required  in  the 
night-nurse  as  in  the  nurse  in  day  charge  of  wards. 
Night-nurses,  to  do  their  work  well,  must  have  at 
least  seven  or  eight  hours  in  bed  where  they  can 
sleep  undisturbed  by  day.  They  must  have  hot 
meals  prepared  for  them  when  they  come  off  duty 
in  the  morning,  and  before  they  go  on  duty  at  night ; 
besides  breakfast  at  I  or  2  a.m.  They  must  have 
one  and  a  half  or  two  hours'  exercise.  In  a  hospital 
they  should  be  obliged  to  show  their  pass.  It  is 
Tather  more  necessary  for  a  night-nurse  to  be  regular 
in  her  habits,  if  she  is  to  be  well  and  efficient,  than 
for  a  day-nurse.  And  there  appears  no  reason  why 
nursing  by  night,  if  properly  managed,  should  be 
more  trying  than  by  day.  But  regularity  of  habits, 
■of  meals,  of  sleep,  of  exercise,  of  personal  cleanli- 
ness, is  the  sine  qud  non.  Occasional  breaks  or 
transfers  to  day-duty  may  be  necessary  ;  or  a  night 
■or  two  in  bed  every  month  for  a  night-superintendent. 
But  a  too  frequent  shifting  (e.g.  every  month  or 
every  three  months)  from  day  to  night  duty  seems 
hardly  advisable,  for  it  takes  some  time  for  a  nurse 
to  accustom  herself  to  sleep  by  day.  A  night-nurse 
may  deteriorate  in  two  ways,  if  not  carefully  super- 
vised :  (l)  She  may  become  'bumptious,'  and  too 
independent.  (2)  On  the  other  hand,  she  may 
become  careless  and  hard  from  having  too  much  to 
do  to  do  it  properly.  The  night-nursing  in  the 
medical  wards  of  a  large  hospital  is  generally  much 
'  heavier  '  than  in  the  surgical  wards,  and  the  matron 
ought  to  know  from  her  own  experience  when  the 
night-nurse  absolutely  requires  additional  help,  and 
to  provide  it.  Instant  help  should  also  be  within 
call  in  an  emergency,  such  as  a  patient  becoming 
suddenly  delirious.  And  the  night-superintendent 
should  always  be  on  the  watch  for  emergencies. 

Holidays. — All  nurses,  especially  night-nurses, 
must  have  holidays,  as  well  as  occasional  recreation. 
A  month's  regular  holiday  in  the  year  is  not  too  much. 
Yet  more  do  matrons  and  superintendents  and  all 
women  filling  nursing  offices  of  great  responsibility 
require  an  annual  holiday,  if  they  are  to  maintain 
vigour  of  body  and  mind,  and  not  to  wear  out  pre- 
maturely. 

WInat  a  Nurse  is  to  be. — A  really  good  nurse 
must  needs  be  of  the  highest  class  of  character.  It 
need  hardly  be  said  that  she  must  be — (l)  Chaste, 
in  the  sense  of  the  Sermon  on  the  Mount ;  a  good 
nurse  should  be  the  Sermon  on  the  Mount  in  her- 
self. It  should  naturally  seem  impossible  to  the 
most  unchaste  to  utter  even  an  immodest  jest  in 
her  presence.  Remember  this  great  and  dangerous 
peculiarity  of  nursing,  and  especially  of  hospital 
nursing,  namely,  that  it  is  the  only  case,  queens  not 
excepted,  where  a  woman  is  really  in  charge  of 
men.  And  a  really  good  trained  ward  '  sister  '  can 
keep  order  in  a  men's  ward  better  than  a  military 
ward-master  or  sergeant.  (2)  Sober,  in  spirit  as 
well  as  in  drink,  and  temperate  in  all  things. 
(3)  Honest,  not  accepting  the  most  trifling  fee  or 
bribe  from  patients  or  friends.  (4)  Truthful — and 
to  be  able  to  tell  the  truth  demands  attention 
and  observation,  to  observe  truly —memory,  to 
remember  truly — power  of  expression,  to  tell  truly 


what  one  has  observed  truly — as  well  as  intention 
to  speak  the  truth,  the  whole  truth,  and  nothing 
but  the  truth.  (5)  Trustworthy,  to  carry  out  direc- 
tions intelligently  and  perfectly,  unseen  as  well  as 
seen,  'to  the  Lord  '  as  well  as  unto  men — no  mere 
eye-service.  (6)  Punctual  to  a  second,  and  orderly 
to  a  hair — having  everything  ready  and  in  order 
before  she  begins  her  dressings  or  her  work  about 
the  patient ;  nothing  forgotten.  (7)  Quiet,  yet  quick  ; 
quick  without  hurry  ;  gentle  without  slowness  ;  dis- 
creet without  self-importance  ;  no  gossip.  (8)  Cheer- 
ful, hopeful,  not  allowing  herself  to  be  discouraged 
by  unfavourable  symptoms  ;  not  given  to  depress 
the  patient  by  anticipations  of  an  unfavourable  re- 
sult. (9)  Cleanly  to  the  point  of  exquisiteness,  both 
for  the  patient's  sake  and  her  own ;  neat  and 
ready.  (10)  Thinking  of  her  patient  and  not  of 
herself ;  '  tender  over  his  occasions '  or  wants, 
cheerful  and  kindly,  patient,  ingenious  and  feat. 
The  best  definition  can  be  found,  as  always,  in 
Shakespeare,  where  he  says  that  to  be  '  nurse-like  ' 
is  to  be 

'  So  kind,  so  duteous,  diligent, 
So  tender  over  liis  occasions,  true, 
So  feat.' 

A  patient  wants  according  to  his  wants,  and  not 
according  to  any  nurse's  theory  of  his  wants  or 
'occasions.'  'Tender  over  his  occasions'  she  must 
be  ;  but  she  must  have  a  rule  of  thought ;  and  this 
the  physician  or  surgeon  has  to  give  her  in  his 
directions  ;  which  her  training  must  have  fitted  her 
to  obey  intelligently,  using  discretion.  The  nurse 
must  have  simplicity  and  a  single  eye  to  the  patient's 
good.  She  must  make  ho  demand  upon  the  patient 
for  reciprocation,  for  acknowledgment  or  even  per- 
ception of  her  services  ;  since  the  best  service  a 
nurse  can  give  is  that  the  patient  shall  scarcely  be 
aware  of  any— shall  perceive  her  presence  only  by 
perceiving  that  he  has  no  wants.  The  nurse  must 
always  be  kind  and  sympathetic,  but  never  emo- 
tional. The  patient  must  find  a  real,  not  forced 
or  'put  on,'  centre  of  calmness  in  his  nurse.  To 
call  upon  a  patient  by  emotion  for  emotion  is  the 
most  cruel,  because  useless,  demand  upon  his 
strength.  It  is  asking  him  to  bear  your  troubles 
and  your  anxiety  as  well  as  his  own.  Suppressed 
emotion  is  as  bad — it  makes  the  nurse  constrained. 
It  is  exposing  the  patient  to  both  frost  and  fire. 
Half  the  battle  of  nursing  is  to  relieve  your  sick  from 
having  to  think  for  themselves  at  all — least  of  all 
for  their  own  nursing. 

Florence  Nightingale. 
Florence  Nightingale  Boyd. 

NUTIVIEG  LIVER.— 5<;<;  Liver,  Passive  Con- 
gestion of. 

NYCTALOPIA  or  NIGHT-BLINDNESS  (!/^|, 
night ;  and  the  eye  ;  the  letters  '  al '  probably 
represevA  alpha privativ7im,  and  express  want  of ). — 
Synon.  :  Fr.  Nyctalopie  ;  Ger.  Nydalopie  ;  Nacht- 
blindheit.  — By  the  term  '  nyctalopia  '  is  meant  an 
abnormal  degree  of  impairment  of  vision  at  night, 
or  whenever  the  light  is  dim.  The  degree  of  im- 
pairment ranges  in  different  cases  from  slight 
embarrassment  to  practical  blindness.  During  the 
day  or  in  a  good  light  the  vision  may  be  of  normal 
acuteness,  but  rapidly  fails  at  dusk. 

Like  hemeralopia,  the  term  '  nyctalopia '  has 
been  used  in  the  opposite  senses  of  night-\ii\nAm'i& 
and  &j/-blindness  [see  Hemeralopia).  Many 
modern  writers  have  used  it  in  the  latter  significa- 
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tion  ;  but  all  the  ancients,  and  nearly  all  the  later 
writers  to  the  end  of  the  seventeenth  century,  used 
it  in  the  former.  In  the  nomenclature  of  the  Royal 
College  of  Physicians  of  London  the  original  mean- 
ing is  adopted. 

Though  night-blindness  is  at  all  times  merely  a 
symptom  manifested  in  several  diseases,  it  is  con- 
venient to  classify  it  as  syt)iptoinatic  when  asso- 
ciated with  certain  appreciable  morbid  changes  in 
the  fundus  oculi  ;  and  idiopathic  or  essential  when 
unaccompanied  by  such  changes. 

Of  symptomatic  nyctalopia,  by  far  the  most 
common  concomitant  is  retinitis  pigmentosa.  It 
may  occur  in  connection  with  detachment  of  the 
retina,  with  syphilitic  and  other  forms  of  retinitis 
and  choroiditis,  and  with  some  embryological  de- 
fects or  intra-uterine  diseases  of  the  retina  or  of  the 
choroid.  In  all  the  affections  of  this  group  the 
beginning  of  night-blindness  is  insidious,  and  the 
course  is  chronic,  the  physical  condition  being  some 
morbid  alteration  in  the  percipient  and  pigmentary 
layers  of  the  retina. 

Idiopathic  nyctalopia  is  usually  more  or  less  abrupt 
in  its  onset,  and  due  to  torpor  of  the  retina,  show- 
ing itself  by  deficient  adaptation  of  the  retina  to 
feeble  illumination  ;  and  is  an  exaggeration  of  the 
physiological  blindness  which  temporarily  takes 
place  in  passing  from  bright  into  feeble  light.  In 
many  instances  it  follows  prolonged  exposure  of  the 
eyes  to  intense  glare  of  any  kind.  This  is  especi- 
ally apt  to  occur  in  persons  who  have  been  insuffi- 
ciently or  improperly  fed,  or  who  show  malnutrition 
from  any  cause.  Formerly  it  was  often  met  will) 
as  an  early  symptom  of  scurvy,  and  it  still  occurs 
epidemically  among  the  poor  in  those  countries 
where  strict  religious  fasts  are  observed.  It  is  also 
observed  in  some  cases  of  anaemia,  albuminuria, 
liver-disease  with  or  without  jaundice,  pregnancy, 
malaria,  and  chronic  alcoholism.  In  many  cases  of 
idiopathic  nyctalopia  there  co-exists  a  peculiar  form 
of  xerosis  of  the  bulbar  conjunctiva.  On  the  con- 
junctiva opposite  the  palpebral  fissures  are  scaly 
oily-looking  patches,  which,  by  gentle  frictions  of 
the  lids,  can  be  whipped  into  a  fine  white  foam 
abounding  in  minute  bacilli.  The  exact  relation 
between  the  xerosis  and  the  nyctalopia  has  not 
been  determined.  The  xerosis  may  only  be  an  ex- 
pression of  impaired  nutrition  of  the  eyeball. 

The  prognosis  of  symptomatic  night-blindness  is 
generally  unfavourable  ;  while  that  of  the  idiopathic 
form  is  more  favourable — at  least  in  so  far  as  the 
associated  constitutional  and  local  states  may  be 
amenable  to  treatment. 

Treatment. — This  must  necessarily  be  deter- 
mined by  the  etiological  and  associated  pathological 
conditions.  Of  the  symptomatic  form  the  treatment 
is  that  of  the  accompanying  retinal  or  choroidal 
affection  ;  and  of  the  idiopathic  form  the  treatment 
will  be  that  of  the  associated  constitutional  and 
local  conditions.  The  eyes  should  be  protected  by 
tinted  glasses,  shades,  or  bandages  ;  faults  and  errors 
of  diet  corrected  ;  cleanliness  of  the  lids  ensured  ; 
and  tonics  and  other  regimen  and  medicaments 
suited  to  the  special  requirements  of  the  particular 
case  must  be  employed.  John  Tweedy. 

NYMPHOMANIA  (;/^^i<|>r;,  the  nympha,  a  portion 
of  the  female  sexual  organs  ;  and  jxavla,  madness). — 
A  form  of  mental  derangement  in  women,  charac- 
terised by  an  insatiable  desire  for  sexual  inter- 
course. 


N  YSTAG  M  U  S  (i'i;(rTa7M(is  ;  from  cuo-tSCw,  I  nod ). 

Rhythmical,  involuntary,  frequent  oscillations  of  the 
eyeballs,  of  small  range  and  more  or  less  continuous. 
The  movements  are  not  commonly  horizontal,  but 
may  be  vertical,  rotatory,  convergent,  or  mixed  in 
direction.  They  are  usually  binocular,  but  may  be 
unilateral,  and  then  are  said  to  be  generally  vertical  ; 
they  consist  usually  of  a  rapid  movement  in  one 
direction  and  of  a  slower  return.  The  rate  varies 
from  60-200  per  minute,  rarely  slower,  sometimes 
faster  ;  the  rhythm  is  regular ;  the  range  most 
commonly  from  2-4  mm.  (Gowers).  The  move- 
ments cease  during  sleep,  are  often  increased  by 
observation  and  by  violent  exertion,  are  most  obvious 
during  fixation  of  a  somewhat  distant  object,  and 
are  sometimes  suppressed  on  strong  convergence  ; 
they  may  be  so  fine  as  only  to  be  noticed  on  oph- 
thalmoscopic examination.  The  movements  of  the 
eyeballs  are  otherwise  unaffected,  but  the  field  of 
fixation  is  reduced.  Nystagmus  may  be  present  in 
all  positions  of  the  eyeballs,  or  only  in  certain 
directions  of  movement,  when  weakness  of  affected 
muscles  is  often  present.  Slow  movements  become 
quicker  when  the  eyes  are  moved  (Gowers). 
Associated  ino7>cments  sometimes  occur  ;  oscillatory 
movements  of  the  head,  generally  opposed  in  direc- 
tion to  the  eyes,  and  partly  compensatory  ;  simul- 
taneous movements  of  the  upper  eyelid  or  contrac- 
tions of  the  orbicularis  palpebrarum  ;  hippus  ; 
torticollic  spasm  ;  in  children  clonic  contractions 
of-  the  neck-muscles  (Bruns)  ;  in  one  case  similar 
lateral  movements  of  the  pharynx  and  larynx 
(Gowers). 

Varieties. — Nystagmus  is  seen  in  health  in  a 
person  looking  at  a  quick  succession  of  moving 
objects,  and  also  in  anyone  rapidly  rotated  on  a 
table  spinning  on  its  vertical  axis. 

Experimentally  it  is  commonly  observed,  at  least 
temporarily,  after  electrical  irritation  of  the  cerebel- 
lum ;  more  frequently  in  lesions  of  the  cerebellum 
(Ferrier).  Risien  Russell  considers  that  the  experi- 
mental evidence  points  to  lateral  nystagmus,  with 
jerks  towards  the  side  of  lesion,  as  associated  with 
lesion  of  a  lateral  lobe,  and  irregular  or  rotatory 
with  affections  of  thf  middle  lobe  of  the  cerebellum. 
Nystagmus  may  be  congenital  or  acquired. 

I.  Congenital  Nystagmus.— Congenital  nys- 
tagmus is  present  during  rest  and  in  all  positions  of 
the  eyeballs ;  there  is  no  apparent  movement  of 
objects,  and  the  patient  is  only  conscious  of  weakness 
of  vision.  It  appears  soon  after  birth  or  in  early 
infancy.  It  is  generally  associated  with  eye-diseases 
which  impair  visual  acuity,  e.g.  diseases  of  the 
retina  and  choroid,  congenital  cataract,  corneal 
nebulae,  very  rarely  anomalies  of  refraction.  It 
occurs  in  albinism.  Nystagmus  may  also  be  present 
in  congenital  defects  of  the  brain,  and  in  cerebral 
disease  or  injury  in  early  infancy.  It  very  con- 
stantly appears  in  the  affection  of  infancy  known 
as  '  Head-Nodding,'  in  which  it  is  generally  bilateral, 
may  precede  the  head-movements  and  persist  after 
them,  and  sooner  or  later  almost  always  disappears. 
See  Head-Nodding  in  Children. 

II.  Acquired  Nystagmus. — In  acquired  nys- 
tagmus the  patients  may  be  unconscious  of  its 
presence,  but  many  complain  of  '  dancing  of  objects  ' 
before  the  eyes,  this  apparent  movement  being 
generally  in  the  same  direction  as  the  nystagmus. 
In  the  following  varieties  eye-diseases  may  aggravate 
but  do  not  cause  nystagmus. 

I.  Occupational. — Miner's  nystagmus  is  the  most 
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common,  but  it  occurs  in  other  occupations  involv- 
ing continued  strain  on  the  movements  of  the  eyes. 
See  Occupation-Diseases. 

2.  Symptomatic. — In  disseminated  sclerosis  it  is 
a  common  and  often  an  early  symptom.  The  direc- 
tion varies,  but  it  is  most  commonly  horizontal ;  it 
is  generally  bilateral,  and  only  present  when  the 
eyes  are  moved,  but  may  be  constant.  In  Frie- 
dreich's ataxia  nystagmus  is  often  present  in  lateral 
positions  of  the  eyeballs.  It  is  sometimes  found  in 
the  chronic  stage  of  acute  maladies,  such  as  dis- 
seminated myelitis,  and  in  ataxic  paraplegia  on 
movement  of  the  eyes  (Gowers),  and  rarely  in 
primary  spastic  paraplegia,  syringomyelia,  progres- 
sive muscular  atrophy,  and  amaurotic  family  idiocy. 
In  tumours  of  the  cerebellum  it  is  frequent  (24  out 
of  41  cases,  Ferrier),  much  less  so  in  cerebellar 
abscess,  and  absent  in  cerebellar  atrophy.  It  occurs 
in  cerebral  tumours,  hemorrhages,  and  softening  in 
various  situations,  according  to  some  authors  espe- 
cially in  lesions  of  the  optic  thalamus  and  fourth 
ventricle  ;  in  thrombosis  of  sinuses,  chronic  hydro- 
cephalus, pachymeningitis  hremorrhagica,  sudden 
general  anEsmia  of  brain,  and  temporarily  after 
severe  concussion.  It  is  rare  in  tubercular,  but 
more  common  in  posterior  basic  meningitis.  In 
Cheyne-Stokes'  respiration  it  may  accompany  the 
period  of  activit)'.  It  may  occur  in  eclampsia 
nutans,  and  rarely  as  a  sequel  of  epileptic  attacks. 

3.  Aural.  —  Nystagmus  may  occur  in  severe  at- 
tacks of  aural  vertigo,  and  in  diseases  of  the  ear 
attended  by  increase  of  pressure  within  it. 

4.  Toxic. — In  ursemic  convulsions  it  is  occasion- 
ally present,  and  this  fact  may  be  connected  with 
its  appearance  in  rabbits  after  the  injection  of 
hypertoxic  urine  into  their  veins.  It  occurs  in 
benzine-poisoning  together  with  immobility  of 
pupils,  and  in  chronic  alcoholism  as  the  result  of 
cerebro-spinal  sclerosis  (Bevan  Lewis). 

5.  Reflex. — Nystagmus  is  said  to  occur  tem- 
porarily from  some  peripheral  irritation  ;  carious 
teeth  (Ross);  injury  to  opposite  eye. 

6.  Volimtary. — A  case  is  recorded  in  which  rapid 
lateral  nystagmus  could  be  produced  voluntarily  and 
maintained  for  a  minute. 

Diagnosis.  —  True  nystagmus  must  be  dis- 
tinguished from  slight  nystagmoid  jerkings,  especi- 
ally in  lateral  positions  of  the  eyeballs,  met  with  in 
paretic  conditions  of  the  ocular  muscles,  in  debili- 
tated states,  and  in  some  hysterical  cases  ;  in  the 
last  it  is  often  associated  with  characteristic  blink- 
ing of  the  eyelids  (Russell).  According  to  the  best 
authorities  nystagmus  does  not  occur  in  hysteria. 
As  the  varieties  of  nystagmus  which  are  found 
apart  from  diseases  of  the  nervous  system  can  be 
excluded  by  the  history  and  conditions  present, 
nystagmus  is  valuable  in  diagnosis  chiefly  because  it 
points  to  organic  disease  of  the  nervous  system,  and 
is  sometimes  an  early  symptom  of  it  ;  in  doubtful 


cases  of  nervous  disease  its  presence  in  different 
directions  of  movement  of  the  eyes  should  be  care- 
fully sought  for.  The  association  of  nystagmus 
with  pallor  of  the  optic  discs  is  important  in  the 
early  diagnosis  of  some  cases  of  disseminated  scle- 
rosis. As  a  localising  symptom  of  intracranial  dis- 
ease, it  is  not  available,  but  the  facts  given  above 
as  regards  the  cerebellum  should  be  remembered. 

Mode  of  Production. — The  causes  of  nys- 
tagmus are  thus  very  numerous,  as  would  be 
expected  in  view  of  the  wide  connections  of  the 
centres  for  the  ocular  movements.  In  all  cases  the 
seat  of  disturbance  must  be  referred  to  these  centres, 
and  not  simply  to  fatigue  of  the  ocular  muscles 
themselves.  The  power  of  steady,  sustained  fixa- 
tion of  the  eyes  in  binocular  vision  is  not  present 
at  birth,  but  during  the  first  few  weeks  or  months  of 
life  the  neuro-muscular  mechanisms  of  the  eyeballs 
are  educated  to  act  in  co-ordination  with  the  visual 
perceptive  centres.  A  reflex  action  of  great  deli- 
cacy is  thus  formed,  by  which  in  fixation  the  image 
of  the  object  falls  upon  the  macula.  But  this  reflex 
co-ordination  of  ocular  muscles  and  perceptive 
centres  cannot  be  established  if  in  early  infancy 
there  is  defect  of  vision,  especially  one  which 
lowers  the  visual  acuity  of  the  yellow-spot  region. 
While  the  congenital  form  is  thus  explained,  in  the 
other  varieties  in  which  there  is  no  ocular  disease 
the  conditions  present  probably  interfere  with  the 
action  of  the  oculo-motor  centres,  either  directly  or 
through  the  tracts  which  reach  them  from  other 
parts  of  the  brain.  Thus  in  the  nystagmus  in  rapid 
rotation  of  the  body,  and  in  certain  ear-diseases, 
the  centres  are  disturbed  through  their  connection 
with  the  semicircular  canals.  It  is  difficult  to  ex- 
plain why  under  such  circumstances  the  steady  con- 
traction of  the  muscles  during  fixation  in  health 
should  be  changed  into  the  oscillations  of  nystag- 
mus. When  any  movement  is  carried  out  the  op- 
ponents of  the  muscles  concerned  also  contract,  and 
so  the  resulting  action  is  rendered  steady  ;  if  from 
any  cause  the  centres  for  the  ocular  movements  did 
not  act  exactly  synchronously  on  the  two  sides,  an 
alternating  contraction  of  the  muscles  might  result. 
The  intermittent  character  of  nystagmus  is  explained 
by  Gowers  on  the  supposition  that  the  centres  have 
a  tendency  to  rhythmical,  intermittent  action  which 
is  normally  kept  in  check,  and  when  this  is  re- 
moved, intermittent  spasm  of  the  ocular  muscles 
results.  See  Nervous  System,  Physical  Exami- 
nation of. 

Treatment. — Treatment  of  the  occupational 
form  consists  in  a  change  of  work  ;  resumption  of 
the  old  employment  results  sooner  or  later  in  a 
relapse.  Tonics,  especially  strychnine,  and  some- 
times bromides,  are  useful.  In  the  congenital  form 
an  effort  may  be  made  to  correct  any  marked  stra- 
bismus or  errors  of  refraction. 

J.  MiCHELL  Clarke. 
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OBESITY  [obesus,  corpulent ;  itomoh,  by  reason 
of,  and  Clio,  I  eat). — Synon.  :  Corpulence;  Poly- 
sarcia;  Fr.  Ohhite ;  Ger.  Fcttsiuhl  \  Fettkihig- 
keit. 

Definition. — This  term  is  applied  to  a  general 
state  of  disordered  nutrition  of  the  body,  charac- 
terised by  an  excessive  development  of  adipose 
tissue  and  various  disturbances  in  the  bodily  func- 
tions. 

.Etiology. — [a]  Predisposing  Causes. — The 

influence  of  heredity  in  transmitting  the  liability  to 
obesity  is  undoubted,  and  is  a  matter  of  common 
knowledge.    But  an  examination  of  the  families  of 
fat  people  appears  to  show  that  obesity  is  indif- 
ferently transmitted  with  rheumatism,  gout,  oxa- 
luria,  diabetes  mellitus,  and  gall-stones  ;  all  which 
perversions  of  nutrition  are  in  some  manner  closely 
correlated.    Sex  and  Age.  — That  excessive  corpu- 
lence is  more  common  among  women  than  among 
men  is  also  well  known.     Several  circumstances 
liave  been  suggested  to  account  for  this,  such  as  the 
menstrual   functions   of  women,    pregnancy  and 
suckling — from  which  fatness  often  dates,  their  less 
muscular  activity  as  compared  with  men,  and  their 
frequently   diminished    oxidative    power,  due  to 
poverty  of  red  blood-corpuscles.    Age  appears  to 
have  considerable  influence  in  determining  this  con- 
dition.    Under  a  healthy  regimen  children  get  fat 
from  birth,  notwithstanding  that  at  the  same  time 
the  proteid  ingesta  must  be  largely  employed  in  the 
construction  of  the  rapidly  growing  tissues  ;  and 
hence,  at  this  period  of  life,  the  fat  and  starchy 
food-stuffs  are  the  chief  sources  of  the  adipose 
deposit.     Children   frequently  are    seen,  impro- 
perly fed  on  excess  of  starchy  matter,  yet  very  fat, 
while  their  general  nutrition  is  much  impaired.  At 
puberty  there  is  frequently  a  diminution  in  weight, 
both  relatively  to  the  height  and  absolutely  ;  but 
the  contrary  to  this  sometimes  accompanies  the 
establishment  of  menstruation,  especially  if  the 
subject  be  very  chlorotic — that  is,  with  an  enfeebled 
oxygen-carrying  blood-power.     After  the  age  of 
forty,  particularly  in  women  at  the  climacteric,  the 
influence  of  age  markedly  asserts  itself.    Even  the 
manifestation  of  the  hereditary  tendency  may  be 
postponed  until  that  period,  and  for  women  to  be- 
come fat  at  that  time  is  very  common.    The  per- 
version of  nutrition  now  under  consideration  is,  in 
some  unknown  way,  curiously  but  distinctly  asso- 
ciated with  the  degree  of  development  of  the  sexual 
functions,  and  in  an  inverse  direction.    This  is  very 
noticeable  in  eunuchs  and  animals  whose  generative 
organs  have  been  removed,  and  the  part  played  by 
the  cessation  of  ovulation  has  been  already  men- 
tioned.   Even  during  pregnancy,  when  ovulation  is 
suspended,  it  is  no  uncommon  occurrence  for  the 
subcutaneous  fat  to  be  increased  in  amount.  Oecii- 
pations. — Those  compelling  a  sedentary  life  un- 
doubtedly favour  the  development  of  corpulence, 
especially  if  there   be   hereditary  predisposition, 
together  with  large  eating  and  alcoholic  indulgence. 
Raee. — Among  certain  races  obesity  appears  to  pre- 
vail, as  for  instance  the  Hottentots ;  and  while 
among  some,  such  as  certain  castes  of  Hindoos,  the 
condition  has  been  highly  esteemed,  among  others, 
as  the  Greeks  and  Romans,  it  was  regarded  as  dis- 


graceful. Climate. — Although  very  fat  people  are 
met  with  in  all  climates,  there  appears  to  be  a 
special  tendency  to  their  predominance  in  low-lying, 
damp  countries,  while,  with  certain  exceptions, 
they  are  less  often  seen  in  very  hot  and  in  moun- 
tainous districts. 

(/;)  Determining  Causes. — Excess  of  food  is 
the  first  of  these  to  be  mentioned.  While  no  doubt 
a  large  excess  of  food  may  lead  to  corpulency,  it 
must  be  confessed  that  it  very  often  does  not  do  so, 
and  extremely  thin  persons  are  often  large  eaters. 
And,  on  the  contrary,  many  women  who  become 
excessively  obese  have  poor  appetites.  It  has  been 
estimated  by  Bouchard  that  40  per  cent,  of  the 
obese  are  large  eaters,  and  that  10  percent,  eat  less 
than  the  normal  quantity.  Nor  does  it  seem  in 
these  different  classes  of  cases  that  the  kind  of  food 
makes  much  difference.  Some  get  fat,  eat  what 
they  will  ;  others  do  not,  whatever  their  diet. 
Nevertheless,  starches  and  sugars  are,  as  a  rule, 
more  eft'ective  fat-producers  than  fats.  Drink. — It 
is,  however,  usually  the  case  that  very  fat  people 
take  a  large  amount  of  fluid  food.  How  alcohol 
acts  in  the  production  of  fat  is  not  very  clear.  It  is 
asserted  that  it  does  so  by  diminishing  oxidation  ; 
but  this  is  not  the  entire  explanation,  for  the  extent 
of  obesity  is  far  from  being  proportionate  to  the 
amount  taken,  and  not  infrequently  an  excessive  in- 
gestion is  not  associated  with  corpulency.  There 
would  also  seem  to  be  something  due  to  the  form  in 
which  the  alcohol  is  taken.  Exercise. — Deficient 
muscular  activity,  by  diminishing  the  amount  of 
oxidation  of  tissue,  favours  obesity,  especially  in 
cases  of  idleness  following  on  a  period  of  consider- 
able energy,  the  quantity  of  food  taken  remaining 
the  same  ;  and  since,  as  a  rule,  the  stouter  the  person, 
the  less  capable  is  he  of  exercise,  these  two  conditions 
react  one  upon  the  other,  in  favour  of  fat-produc- 
tion. But  lack  of  exercise,  like  over-feeding,  is  not 
invarialjly  followed  by  corpulence,  nor  are  the  two 
conditions  when  combined.  Bouchard  indeed  cal- 
culates that  only  37  per  cent,  of  fat  people  take  too 
little  exercise,  and  28  per  cent,  even  exceed  the 
average  man  in  this  respect.  Disease. — Excep- 
tional cases  of  corpulence  have  followed  recovery 
from  severe  fevers,  and  extensive  bleedings,  even 
when  there  had  been  no  predisposition  ;  and  a 
similar  result  has  been  met  with  after  prolonged 
administration  of  mercurials  and  arsenic,  which  is 
perhaps  to  be  explained  hy  the  deteriorating  in- 
fluence that  these  drugs  are  said  to  possess  on  the 
red  blood-corpuscles. 

Pathology. — Assuming  that  the  current  views 
on  lipogenesis,  or  fat-formation,  are  known  to  the 
reader,  it  is  sufficient  here  to  state  that  from  what- 
ever source  the  fat  of  the  body  be  derived,  whether 
from  the  fatty,  the  starchy,  or  proteid  elements  of 
the  food,  or  from  all,  as  is  most  proljable,  the  fact 
of  its  being  stored  up  as  adipose  tissue  must  be 
regarded  chemically  as  an  expression  of  deficient 
or  delayed  oxidation — a  process  which,  if  it  had 
been  more  complete,  would  have  resulted  in  the 
conversion  of  these  elements  into  carbonic  acid  and 
water,  to  which  the  fat  itself  is  reduced  when  it  is 
subsequentl}'  used  up  in  the  econom)'.  It  is  thus 
that  the  corpulence  that  frequently  attends  such 
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morbid  states  as  anjemia,  chlorosis,  Iisemorrhage, 
some  pulmonary  and  cardiac  diseases,  and  alco- 
holism, is  to  be  explained  ;  since  in  all  these  diseases 
the  oxygenating  power  of  the  blood  is  deficient. 

The  fat  of  the  body  in  an  average  male  adult 
constitutes  about  one-twentieth,  and  in  the  female 
rather  more,  of  the  total  weight.  It  is  not  for 
3!;  months  after  the  commencement  of  develop- 
ment that  the  adipose  tissue  is  sufficiently  differen- 
tiated to  be  distinguishable  ;  it  gradually  increases 
in  amount,  being  considerable  at  birth  and  up  to 
puberty,  when  it  often  diminishes  slightly  ;  during 
maturity  it  increases,  or  the  reverse,  being  very 
variable  in  amount ;  and  during  old  age  it  de- 
creases. During  childhood  the  adipose  tissue  is 
more  evenly  distributed  in  the  subcutaneous  tissue 
than  in  later  life,  when  fat  tends  relatively  to 
diminish  on  the  surface  in  proportion  as  it  becomes 
deeper-seated. 

In  the  three  situations  in  which  the  fat  is  chiefly 
deposited — namely,  the  subcutaneous,  subserous, 
and  intermuscular  connective  tissue — there  are  cer- 
tain areas  which  are  preferred  by  it,  as  there  are 
others  which  escape.  While  the  abdomen,'  buttocks, 
breasts  and  neck  are  especially  prominent,  the 
wrists,  ankles,  eyelids,  scrotum,  and  penis  are  free 
from  fat.  Beneath  serous  membranes  it  is  very 
unequally  distributed.  Fat  is  never  seen  beneath 
the  peritoneal  coat  of  the  stomach  or  intestines, 
the  parietal  pericardium,  or  the  visceral  pleura  ; 
while  the  great  omentum,  which  usually  weighs 
about  5  lb.,  may  reach  to  7  or  8  lbs.,  or,  it  is  said, 
even  30  lbs.,  and  a  thickness  of  half  an  inch  or 
more  of  fat  may  be  included  between  the  layers  of 
the  mesentery.  A  considerable  amount  is  developed 
beneath  the  visceral  pericardium  ;  and  under  the 
synovial  membranes  fat  may  be  deposited  to  such 
an  extent  as  to  interfere  with  the  movements  of  the 
joints.  Adipose  tissue  is  never  found  within  the 
cranial  cavity,  but  may  be  present  in  large  quantity 
in  the  spinal  canal. 

The  ordinary  state  of  the  organs  found  in  very 
corpulent  people  is,  that  the  lungs  are  small ;  the 
heart  and  the  liver  large,  and  infiltrated  with  fat, 
the  cavities  of  the  former  being  dilated,  with  de- 
generation of  the  muscular  fibres  ;  and  the  latter 
showing  a  state  of  partial  cirrhosis  or  being  ex- 
tremel)'  fatty  ;  the  gall-bladder  containing  only  a 
little  pale  bile  or  mucus  ;  the  stomach  large  and 
muscular,  but  well-developed,  and  the  intestines 
often  dilated  ;  the  kidneys  small,  as  also  the  spleen 
and  lymphatic  glands ;  and  the  pancreas  largely 
developed.  In  extreme  cases  the  blood  may  con- 
tain four  to  five  times  the  normal  amount  of  fat, 
sufficient  to  give  it  an  altered  appearance  to  the 
naked  eye. 

Like  many  other  conditions  of  disease,  it  is 
impossible  to  define  the  exact  line  at  which  a  mor- 
bid obesity  may  be  said  to  commence.  All  degrees 
of  corpulence,  indicated  by  such  terms  as  'stout,' 
embonpoini,  &c.,  occur,  to  which  the  notion  of 
disease  is  wholly  inapplicable.  Nor  can  disturbance 
of  function  be  taken  in  all  cases  as  the  measure 
of  a  morbid  state,  since  the  impairment  of  function 
is  not  always  proportionate  to  the  amount  of  fat. 

In  extreme  cases  one-half,  or  three-fourths  even, 
of  the  body-weight  may  be  fat. 

Symptoms. — The  general  appearance  of  a  cor- 
pulent person  scarcely  needs  description.  The 
condition  may  be  associated  either  with  a  hyper- 
Eemic  or  full-blooded,  or  with  an  anaemic  state  of 


body  (the  hremoglobin  being  deficient  in  amount 
rather  than  the  corpuscles  too   few),  and    it  is 
desirable  to  recognise  this  in  view  of  treatment. 
Owing  to  the  fatty  infiltration  of  the  muscular 
tissues,  and  the  degeneration  of  the  fibres,  the 
muscular  energy  is  diminished,  this  being  especially 
noticeable  in  regard  to  the  heart,  the  action  of 
which  is  easily  disturbed,  so  that  palpitation  is  a  fre- 
quent symptom,  accompanied  by  dyspncea,  induced 
by  slight  exertion.    The  affection  of  the  voluntary 
muscles  manifests  itself  in  an  indisposition  to  active 
exercise.    The  digestive  power  is  often  very  well 
maintained,  and  this  notwithstanding  the  frequent 
excess  both  in  the  quantity  and  in  the  quality  of 
food  indulged  in.     Periodical   impairments  are, 
however,  frequent ;   and  pyrosis,  flatulence,  and 
constipation  or  diarrhcea,  with  offensive  stools  con- 
taining much  fat,  are   often  troublesome.  The 
cardiac   sounds   are   usually  feeble  and  distant, 
though  the  reverse  obtains  when  there  is  a  hyper- 
trophied  ventricle.     The  pulse  is  very  variable, 
full,  or  small  and  weak,  according  to  the  plethoric 
or  feeble  state  of  the  individual ;   more  or  less 
frequent  than  normal,  irregular  or  dicrotic,  depen- 
dent on  the  degree  of  fatty  change  in  the  heart,  or, 
if  of  high  tension,  from  fibrosis  of  the  arterioles 
(see  Heart,  Fatty  Accumulation  on).    The  mental 
activity  is  uncertain,  and  many   external  causes 
tend  to  modify  it  ;  but  the  temperament  is  pro- 
verbially   'easy-going,'   indolent,    and  lethargic, 
especially  after  meals,  although  very  frequently  in- 
terrupted by  attacks  of  peevishness  and  irritability, 
or  by  unusual  somnolence  and  quiet.    The  remark- 
able condition  known  as  'narcolepsy,'  which  is 
characterised  by  sudden  brief  attacks  of  irresistible 
sleep,  is  sometimes  observed  in  the  obese,  both 
with  and  without  such  complications  as  albuminuria 
and  diabetes.    Examples,  however,  of  considerable 
intellectual  attainments  are  not  unknown  among 
the  corpulent.     Profuse  sweating  is  induced  by 
slight  exertion,  and  the  secretion  of  the  sebaceous 
glands  is  abundant  and  often  fcetid.    The  urine  is 
generally  acid,  often  diminished  in  quantity,  and  con- 
tains an  excess  of  uric  acid,  urates,  and  frequently 
oxalate  of  calcium.    Partly  from  chafing,  and  partly 
from  the  excessive  cutaneous  secretions,  intertrigo 
and  other  eruptions  are  apt  to  occur  in  the  folds  of 
the  groin,  below  the  mammie,  and  in  similar  parts. 
The  vessels  share  in  the  general  malnutrition  of  the 
tissues,  and  atheroma  of  the  arteries  is  often  found, 
while  the  veins  become  distended  and  varicose,  form- 
ing hsemorrhoids  and  varicocele.    Some  oedema  of 
the  ankles  is  also  usual,  and  haemorrhages  from  nose 
or  lungs  are  not  uncommon.  Depending  upon  these 
vascular  changes  are  the  congested  and  bloated 
appearance  of  the  face,  and  the  liability  to  head- 
aches, vertigo,  and  giddiness.     Disturbances  of 
sight  and  hearing  are  frequently  noticed  in  fat 
people.    Irregularities  of  menstruation,  which  may 
ha  early  in  appearance,  are  frequent.    The  sexual 
appetite  is  frequently  deficient  in  both  sexes,  and 
sterility  is  common  in  women  :  in  man  it  has  been 
attributed  to  the  deposition  of  fat  along  the  course 
of  the  spermatic  vessels,  causing  impaired  nutrition 
of  the  testes,  as  shown  by  the  scanty  and  inactive 
spermatozoa  found  in  the  semen.  Accumulation 
of  fat  around  the  umbilical  ring  favours  the  occur- 
rence of  hernia  in  this  situation,  a  not  uncommon 
event  in  the  corpulent.    The  enormous  weight  of 
the  abdomen  causes  a  constant  backache  from  pain- 
ful overstrain  of  the  dorsal  muscles. 
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The  condition  of  obesity,  like  other  general  per- 
versions of  nutrition,  most  distinctly  presents  other 
characteristics  than  the  mere  signs  and  symptoms 
above  enumerated.  '  Corpulence  is  not  only  a 
disease  itself,  but  the  harbinger  of  others,'  as 
Hippocrates  pointed  out.  There  are  certain  ten- 
dencies and  liabilities  which  the  state  engenders  ; 
and  intercurrent  maladies  come  to  possess  special 
features.  Periodically,  the  fat  man  ails  vv-ithout 
perhaps  any  obvious  cause,  and  such  ailments  must 
je  regarded  as  the  expression  of  malnutrition  of  the 
tissues  produced  by  the  excess  of  fat.  Among  the 
more  prominent  of  these  affections  is  a  proneness  to 
catarrh  of  the  respiratory  and  alimentary  mucous 
membranes,  and  periodical  '  colds  '  and  diarrhoeas 
are  frequent.  This  is  in  great  part  due  to  the  fact 
that  the  power  of  self-regulation  of  temperature, 
which  the  body  possesses,  is  diminished  by  the 
thick  layer  of  subcutaneous  fat,  which  is  a  bad 
conductor  of  heat,  and  interferes  with  compensatory 
radiation.  At  the  same  time  the  plethoric  condi- 
tion, and  the  enfeebled  circulation  due  to  the  weak 
heart,  tend  to  the  same  end,  namely,  a  liability  to 
congestion  of  the  ill-supported  tissues,  such  as  the 
mucovis  membranes,  with  the  results  of  such  con- 
gestion in  excessive  secretion  and  other  derange- 
ments of  function. 

The  obese  subject  is  quite  as  liable  to  the  acute 
diseases  as  is  the  thin  man  ;  and  these  maladies 
run  in  him  a  singularly  unfavourable  course.  The 
diminished  power  of  heat-radiation  increases  the 
pyrexia  ;  and  the  weak  heart  favours  the  establish- 
ment of  the  adynamic  state.  Such  means  for 
lowering  the  temperature  as  cold  applications  have 
but  little  effect  through  the  thick  fat ;  and  aconite 
is  contra-indicated  by  the  pulse.  But  since  the 
oxidising  process  in  the  corpulent  is  diminished, 
the  temperature  in  the  fel5rile  state  is  rarely  very 
high,  and  at  the  same  time  is  but  ill  resisted. 

The  eftective  agent  in  fat-formation,  namely, 
deficient  oxidation,  also  favours  the  formation  of 
uric  acid,  and  hence  the  fat  are  often  gouty. 
Saccharine  urine  (a  condition  which,  whatever 
view  be  taken  of  its  pathology,  is  manifestly  an 
expression  of  deficient  oxidation)  —  especially  that 
form  which  is  met  with  in  those  advanced  in  life — 
very  frequently  occurs  in  stout  people,  not  only  in 
an  intermittent  form,  but  constantly  with  other 
symptoms  of  true  diabetes  mellitus.  In  32  of  140 
cases  of  diabetes  mellitus  observed  by  Seegen, 
obesity  preceded  the  glycosuria. 

A  somewhat  infrequent  form  of  obesity,  occurring 
chiefly  in  middle-aged  women,  has  received  the  name 
of  adiposis  dolorosa  (p.  28).  It  is  characterised  by 
local  fatty  swellings,  sometimes  symmetrical  and 
usually  in  the  arms,  in  addition  to  a  general  state 
of  obesity.  Severe  paroxysmal  pain  is  associated 
with  the  swellings,  which  are  often  very  tender, 
with  a  general  anresthtsia  of  the  surface  elsewhere. 
Such  patients  tend  to  exhibit  periods  of  dementia, 
or  epileptical  attacks.  Headache,  cutaneous  pig- 
mentation and  a  liability  to  hemorrhage  have  been 
observed.  A  previous  history  of  alcoholism  or  of 
syphilis  has  been  generally  obtained.  Portions  of 
nervts  rtmoved  from  the  painful  areas  have  shown 
the  changes  characteristic  of  neuritis. 

Progress  and  Prognosis. — The  progress  of 
obesity  is  essentially  chronic.  Extreme  fatness  in 
the  very  young,  however,  usually  subsides  ;  but  the 
obesity  of  advanced  life  never  does,  unless  any 
exhaustive  disease  should  co-exist,  such  as  cancer 


or  diabetes  ;  and  the  latter  by  no  means  produces 
then  the  emaciation  that  it  causes  in  young  people. 
Obesity  should,  on  the  whole,  be  regarded  as  a 
grave  matter,  since  very  fat  people  rarely  reach  an 
advanced  age  ;  while  a  decrease  of  fat  at  middle 
age  in  a  person  hitherto  stout  should  be  regarded 
with  suspicion. 

In  obesity,  death  by  syncope  may  result  from 
an  extremely  fatty  heart  ;  from  apoplexy,  caused 
by  rupture  of  an  atheromatous  vessel  in  the  brain  ; 
or  from  acute  pulmonary  congestion,  with  general 
oedema  from  cardiac  dilatation  ;  while  rupture  of 
the  heart,  angina  pectoris,  and  uraemia  are  among 
the  dangers  to  which  the  obese  are  liable.  Not 
infrequently  some  sudden  exertion  has  immediately 
preceded  the  fatal  end. 

Treatment. — Recognising  that  accumulation 
of  fat  is  a  perversion  of  nutrition,  which,  if  once 
established,  and  with  a  strong  hereditary  pre- 
disposition, cannot  be  cured,  it  follows  that  we 
should  endeavour  to  prevent  as  far  as  possible  its 
increase,  by  avoidance  of  those  factors  which 
pathology  tells  us  are  favourable  to  its  develop- 
ment. The  guides  as  to  how  far  a  given  plan  may 
be  proceeded  with  are,  first  of  all,  the  age  and 
general  condition  of  the  patient,  especially  as 
regards  the  heart's  power  ;  and,  secondly,  the  feel- 
ings and  capability  of  the  patient,  as  the  treatment 
is  pursued.  Each  case  must  be  treated  according 
to  circumstances,  bearing  in  mind  that  the  oljjects 
to  be  aimed  at  are  to  diminish  the  sources  of  the 
fat,  and  to  increase  the  oxygen-carrying  power  of 
the  blood  and  oxidising  power  of  the  tissues. 
Unless  the  patient  actually  suffers  from  the  accumu- 
lation of  fat,  it  is  generally  undesirable  to  pursue 
any  special  treatment,  and  under  no  circumstances 
should  the  weekly  loss  be  allowed  to  exceed  3  lbs., 
and  the  total  loss  should  not  go  beyond  28  lbs.  It 
must  be  remembered  that  some  persons  far  from 
deriving  benefit  from  any  regular  plan  of  treatment 
distinctly  deteriorate  in  health,  and  caution  should 
be  exercised  in  the  selection  of  cases. 

The  diet  must  be  regulated  in  quantity  and 
quality.  Since  a  healthy  diet  should  consist  of 
certain  proportions  of  nitrogenous,  carbohydrate, 
and  fatty  principles,  and  since  from  all  these  three 
substances  fat  may  be  formed  in  the  body,  the 
question  arises,  which  can  be  most  advantageously 
diminished.  Experience  supports  our  pathological 
knowledge  in  advocating  a  withdrawal  as  far  as 
possible  of  fatty  and  more  especially  starchy  food, 
while  at  the  same  time  a  moderate  increase  in 
proteid  matter  is  permitted  ;  for  with  a  fair  quantity 
of  the  other  food-stufis,  proteids  increase  tissue- 
change.  It  is  on  this  principle  that  systems  of 
dietary  for  the  corpulent  are  founded,  the  best 
known  of  which  bears  the  name  of  Banting,  who  in 
a  year  (1S63)  reduced  his  weight  by  44  lljs.,  and 
without  any  recurrence  of  corpulence  when  ordinary 
diet  was  resumed.  There  are  many  other  cases 
recorded.  Dr.  Cheyne,  who  weighed  32  stone, 
reduced  himself  a  third  in  weight,  and  lived  after- 
wards in  good  health  to  the  age  of  seventy-two. 
Lean  meats,  sweetbread,  fish — except  rich  kinds, 
such  as  salmon  and  eels — clear  soups,  poultry, 
game,  eggs,  cheese,  green  vegetables,  toast,  gluttn- 
bread,  fresh  fruit,  and  pickles  are  allowable  articles 
of  diet.  An  average  diet  for  an  adult  would  be 
12  oz.  lean  meat,  6  o/.  rusks  or  gluten-bread,  4  oz. 
green  vegetables,  I  oz.  butter,  and  il  pint  tea. 
If  the  normal  daily  requirements   be '  put   at — 
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proteids  130  grammes,  fats  86  grammes,  and  carbo- 
hydrates 380  grammes  (these  ingredients  being 
water-free)  ;  then  the  Harvey-Banting  diet  may  be 
taken  as— proteids  170  grammes,  fats  10  grammes, 
carbohydrates  80  grammes.  It  is  necessary  that 
the  regime  be  steadily  adhered  to  for  a  considerable 
period,  and  recurred  to  from  time  to  time  when  the 
weight  shows  signs  of  increasing.  Several  well- 
known  modifications  of  this  diet  have  been  pro- 
posed. Ebstein's  plan  was  based  on — proteids  100 
grammes,  fats  85  grammes,  carbohydrates  50 
grammes,  with  1,750  grammes  of  fluid,  being  an 
amount  of  proteids  much  below  the  normal,  while 
the  fats  are  of  the  healthy  quantity.  The  defi- 
ciency of  proteids  tends  to  prevent  this  diet  being 
pursued  for  long  without  loss  of  strength,  and  it 
would  be  probably  more  economical  if  rather  less 
fat  and  rather  more  starch  were  allowed.  Oertel's 
system  is  characterised  by  a  marked  restriction  of 
fluids,  the  dry  proteids  being  170  grammes,  fats  44, 
and  carbohydrates  114  grammes.  The  reader  will 
determine  for  himself  how  these  proportions  of 
alimentary  principles  may  be  distributed  among 
various  ordinary  articles  of  diet.  The  exact  in- 
fluence of  an  excess  of  water  in  tissue-metabolism 
is  uncertain,  but  there  is  no  doubt  that  a  large 
number  of  fat  people  consume  an  excessive  amount 
of  fluid,  of  which  it  may  not  be  forgotten  that 
alcohol  forms  very  frequently  a  considerable  pro- 
portion, and  on  such  grounds  a  restricted  intake 
might  be  regarded  as  desirable.  But  while  cases 
of  obesity  associated  with  anaemia  may  be  benefited 
by  this  treatment,  it  must  be  admitted  that  dehydra- 
tion is  attended  with  great  risk  in  plethoric  persons, 
especially  if  the  nitrogenous  food  exceed  or  even 
equal  the  normal  quantity,  since  serious  disorders 
may  result  from  accumulation  in  the  tissues  of  their 
products  of  waste,  from  lack  of  fluid  to  flush  them 
out.  Still  more  is  this  the  case  in  those  extreme 
methods  of  dieting  which  consist  of  a  practically 
unlimited  amount  of  meat  food,  with  complete 
abstinence  from  fats,  starches,  and  sugars  ;  and 
with  such  regimen  a  large  allowance  of  hot  water  is 
insisted  on.  This  plan,  known  as  the  Salisbury 
treatment,  has  been  pursued  with  considerable 
success.  This  method  consists  in  a  daily  diet  of 
about  3  lbs.  of  lean  beef,  roasted  or  boiled,  equally 
divided  between  the  three  meals,  for  a  week  or  ten 
days,  after  which  chicken  or  white  fish  may  be 
given  for  a  similar  period,  and  then  fats  and  later 
farinaceous  foods  are  very  gradually  added.  The 
fact  is  that  each  plan  has  its  merits  and  can  claim 
successful  results,  but  judgment  is  requisite  in  its 
application  to  individual  cases.  AH  methods 
compel  a  very  great  decrease  from  the  normal  of 
starches,  but  on  each  of  the  other  alimentary 
principles  much  diversity  of  practice  exists.  It 
cannot,  however,  be  too  strongly  insisted  on  that 
for  any  considerable  increase  in  nitrogenous  food 
the  kidneys  must  be  in  a  perfectly  healthy  state,  and 
this  should  only  be  permitted  in  conjunction  with  a 
free  exhibition  of  water  and  a  regular  examination 
of  the  urine.  Alcohol  generally  should  be  avoided, 
but  especially  spirits  and  beer,  which  must  be  abso- 
lutely forbidden,  except  on  emergency  ;  cider  or  the 
light  dry  wines,  both  white  and  red,  diluted  with 
water,  are  less  objectionable.  Tea  and  coffee  are  sup- 
posed to  interfere  with  tissue-change,  and  therefore 
should  be  taken  sparingly  ;  and  milk,  from  the  quan- 
tity of  fat  it  contains,  is  to  some  extent  inadmissible, 
although  a  skimmed-milk  diet  has  been  proposed. 


Regular  exercise,  within  the  limits  of  the  patient's 
power,  such  as  riding,  walking,  rowing,  and  gym- 
nastics, is  of  great  benefit  by  directly  inducing  an 
increased  oxidation  of  tissue,  and  improving  the 
quality  of  the  blood,  and  therefore  its  oxygen- 
carrying  power.  It  should  form  an  essential  part 
of  every  system  of  treatment,  the  amount  being 
determined  by  the  state  of  the  patient's  heart. 
When  exercise  cannot  be  taken,  passive  movements 
and  massage  should  be  employed.  Cold  bathing,  if 
well  borne,  is  of  advantage  on  similar  grounds. 
F"ree  sweating  by  Turkish  baths  is  a  useful  adjunct 
to  dietetic  treatment,  unless  the  circulation  be  en- 
feebled. Breathing  compressed  air  with  the  object 
of  increasing  the  tissue-oxidation  has  been  recom- 
mended. 

It  is  in  carrying  out  a  system  rather  than  in  de- 
vising one  that  the  difficulty  occurs.  The  regularity 
and  restraint  prove  irksome  to  the  patient,  and  are 
frequently  broken.  Hence  it  is  that  the  regimen 
and  spare  diet  of  the  various  spas,  such  as  Carlsbad, 
Marienbad,  Kissingen,  and  Ems  have  great  ad- 
vantages, since  at  such  places  and  in  such  surround- 
ings the  patient  more  readily  and  willingly  pursues 
a  given  plan. 

In  the  treatment  of  intercurrent  diseases  it  is  essen- 
tial to  remember  the  enfeebled  resisting  power  of  the 
patient  and  the  frequent  necessity  for  stimulants. 

Among  the  many  drugs  that  have  been  used  for 
obesity  may  be  mentioned  alkalis,  iron,  and  iodine. 
Some  of  the  good  effects  of  the  various  '  waters ' 
are  ascribed  to  their  alkaline  properties,  especially 
the  alkaline  aperients  of  the  above-mentioned  spas. 
Iron  is  an  essential  in  those  forms  of  corpulence 
associated  with  ancemia,  and  most  satisfactory 
results  follow  its  administration,  as  the  health 
improves  and  the  fat  diminishes.  Young  chlorotic 
subjects  benefit  by  this  treatment,  which  may  be 
advantageously  carried  out  at  some  chalybeate 
spring,  such  as  Tunbridge  Wells,  Harrogate,  or 
Spa.  The  iodides,  such  as  those  of  potassium  and 
iron,  given  in  large  doses,  undoubtedly  effect  a 
reduction  in  the  amount  of  fat,  but  not  always  with 
a  corresponding  improvement  in  health.  So  long 
as  this  does  not  suff'er  and  the  patient  improves,  the 
drug  may  be  persevered  in,  but  it  is  frequently 
very  badly  borne  when  taken  in  quantity.  The 
preparations  of  Fuctis  vesicidostts,  the  basis  of  certain 
quack  remedies,  appear  to  depend  for  their  value 
on  the  iodine  contained  in  them.  The  extract  of 
the  thyroid  gland  has  been  found  useful  in  some 
cases,  especially  those  of  distinctly  neurotic  associa- 
tion. W.  H.  Allchin. 

OBLADIS,  in  the  Tyrol. — Earthy  saline 
waters  and  climatic  health-resort, 

OBSESSION  {ob,  opposite;  sedere,  to  sit).— 
Formerly  used  to  imply  the  state  of  a  person 
supposed  to  be  besieged  by  an  evil  spirit  antecedent 
to  possession.  This  term  is  now  employed  in 
psychological  medicine  to  indicate  the  sudden 
occurrence  in  consciousness  of  an  emotion  or  an 
idea  dominating  the  mind,  over  which  the  individual 
has  no  control,  and  which  may  end  in  a  sudden 
impulsive  act  which  cannot  be  inhibited  by  the  will. 
See  Insanity  :  Imperative  Ideas. 

OBSOLESCENT  (ohsolesco,  I  grow  out  of 
use).  —A  term  applied  to  tubercular  products  which 
have  dried  up,  shrunken,  and  become  calcified  and 
inert.    See  Tuberculosis. 
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OBSTETRICAL  PARALYSIS.  —  iVf  Bra- 
I'HIAL  Plexus,  Lesions  of ;  and  Cerebral 
Diplegia. 

OCCUPATION-DISEASES.  —  By  the  term 
'Occupation-disease,'  we  mean  disease  directly 
traceable  to  the  effects  of  a  particular  trade  in  which 
a  person  is  engaged.  As  artisans  are  equally  liable 
to  the  ordinary  ailments  of  humanity,  it  is  necessary 
to  discriminate  carefully  so  as  to  eliminate  all 
causes  other  than  those  related  to  the  particular 
industry  in  question.  In  the  production  of  occupa- 
tion-disease there  are  usually  several  factors  in 
operation.  Even  in  the  causation  of  such  an 
indisputable  malady  as  lead-poisoning  it  is  well  to 
remember  how  important  is  the  part  played  by  in- 
dividual idiosyncrasy,  while  in  the  better  ventilated 
state  of  one  factory  compared  with  another,  the 
home-life  and  surroundings  of  the  workpeople, 
poverty,  heredity,  age  and  sex,  are  to  be  found 
conditions  that  are  contributory  to  its  production, 
and  therefore  not  to  be  ignored.  See  Public 
Health. 

Arsenic  and   Colour-Grinding.  —  In  the 

smelting  of  ore  containing  arsenic  and  in  the  manu- 
facture of  Scheele's  green — an  arsenite  of  copper 
used  for  colouring  toys,  artificial  flowers,  and  wall- 
papers— workmen  are  sometimes  seriously  affected. 
Men  who  grind  and  mix  arsenical  colours  often 
suffer  from  ulceration  of  the  skin  on  those  parts  of 
the  body  with  which  the  arsenic  comes  into  contact. 
There  is  developed  a  painful  form  of  eczema  (p.  421 ). 
Beginning  as  vesicles  the  spots  soon  become  pustu- 
lar, and  are  extremely  irritable.  When  an  individual 
is  exposed  for  any  period  to  the  dust  arising  from 
arsenical  compounds,  he  often  experiences  a  dryness 
and  irritation  of  the  lining  membrane  of  the  throat 
and  nose,  loss  of  appetite  and  indigestion,  colic,  and 
the  passage  of  mucus  in  the  stools.  He  loses  flesh, 
and  his  eyes  look  congested.  The  urine  may  con- 
tain albumen,  and  there  may  be  painful  paralysis  of 
the  legs  owing  to  peripheral  neuritis.  When  once 
arsenic  is  in  the  system  it  is  only  slowly  eliminated 
from  it.  Hence  it  is  found  in  the  urine  long  after 
the  symptoms  of  poisoning  have  begun  to  decline. 
In  the  form  of  an  alkaline  arseniate  it  is  used  to  dye 
wool.  The  girls  who  noddle  and  handle  the  dried 
wool  thus  treated  inhale  the  irritating  pa.rticles  that 
are  given  off,  and  have  been  known  to  suffer  from 
general  ill-health,  digestive  derangements,  and  loss 
of  power  in  their  legs.  Sempstresses  who  are  in 
the  habit  of  heedlessly  biting  off  the  ends  of  thread 
thus  dyed,  and  men  engaged  in  the  manufacture  of 
sheep-dipping  washes,  have  also  suffered  in  a 
similar  manner.    See  pp.  1077-1078. 

Cases  of  industrial  arsenical  poisoning  observed 
by  medical  practitioners  must  he  reported  to  the 
Home  f  )ff]ce.    See  Arsenic,  Poisoning  by. 

Compressed  Air. — See  Caisson-Disease. 

Electricity. — Since  the  introduction  of  the  elec- 
tric light,  and  the  employment  of  electricity  in  an 
increasing  variety  of  ways,  several  fatal  accidents 
have  occurred.  In  the  act  of  repairing  wires,  the 
cleaning  of  machinery,  and  accidental  contact  with 
charged  parts  of  dynamos,  workmen  have  received 
shocks  that  have  proved  immediately  fatal.  Occa- 
sionally the  injuries  received  have  been  of  a  slighter 
character,  and,  for  the  most  part,  ljurns.  An  in- 
dividual runs  a  very  serious  risk  when  brought 
into  personal  contact  with  conductors  charged  to  a 
high  pressure,  say  1,000  volts  ;  contact  with  even 
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240  volts  is  known  to  have  caused  death.  As  the 
result  of  a  series  of  experiments,  carried  out  by 
Professor  Weber  of  the  Polytechnic  at  Zurich,  with 
the  view  of  deciding  what  pressure  is  dangerous  on 
electric  railways  with  overhead  trolley-wires,  it  was 
ascertained  that  to  touch  both  poles  of  an  alternating 
current  circuit,  where  the  pressure  exceeded  100 
volts,  was  not  free  from  risk  ;  but  as  there  is  little 
chance  of  passengers  or  other  persons  coming  into 
contact  with  both  the  leads  of  the  apparatus,  the 
authorities  decided  to  allow  a  working  pressure  of 
750  volts,  the  current  to  be  alternating.  Apart 
from  electrical  pressure  there  are  circumstances  that 
tend  to  magnify  the  danger  from  contact,  such, 
for  example,  as  a  workman  standing  on  damp 
ground  or  wearing  damp  boots.  If,  on  the  other 
hand,  he  is  standing  on  an  indiarubber  mat,  which 
is  a  non-conducting  material,  he  might  possibly 
touch  a  single  object,  charged  to  a  high  pressure, 
without  any  harm  following.  Alternating  and 
direct  currents  are  equally  dangerous. 

It  is  not  exactly  known  how  electricity  kills,  but 
in  all  probability  it  is  in  one  of  two  ways,  either 
(l)  by  arresting  breathing,  or  (2)  liy  suddenly  stop- 
ping the  heart's  action.  R.  A.  Bolam  and  the 
writer  carried  out  a  series  of  experiments  on  an- 
jesthetised  animals  with  the  view  of  throwing  some 
light  upon  this  question.  Where  high-pressure 
currents  were  used  the  animals  were  killed  im- 
mediately. The  heart  suddenly  ceased  beating,  but 
respiration  was  frequently  continued  for  a  minute 
or  more  afterwards.  Although  in  most  of  our 
experiments  death  was  due  to  sudden  arrest  of  the 
heart's  action,  it  was  not  always  possible  to  say 
upon  which  organ  or  nerve-centres  the  current 
exerted  its  harmful  influence.  Sometimes  we  were 
able  by  artificial  respiration  to  resuscitate  an  ap- 
parently dead  animal,  and  there  is  no  doubt  that 
in  the  case  of  all  persons  who  have  received  an 
electric  shock  and  in  whom  life  is  apparently  extinct, 
artificial  respiration  is  the  line  of  treatment  that 
holds  out  the  greatest  promise  of  recovery.  It 
should  be  undertaken  immediately  and  persisted  in 
for  more  than  an  hour  afterwards. 

Fatigue-Neuroses. — Over-use  of  the  muscles 
and  strain  in  certain  occupations  are  apt  to  be  fol- 
lowed by  painful  spasms  or  cramps,  and  occasionally 
by  paralysis  of  particular  muscles.  In  the  produc- 
tion of  these  there  is  probably  both  a  muscular  and 
a  nervous  element  in  operation.  While  lengthened 
but  interrupted  employment  of  muscle  through  in- 
creasing the  blood-supply  improves  nutrition  and 
induces  muscular  hypertrophy,  too  protracted  use, 
on  the  other  hand,  and  overstrain,  particularly  if 
accompanied  by  the  evil  effects  of  working  in  a  close 
atmosphere,  cause  breaking  down.  Spasm,  tremor, 
or  paralysis  of  muscle  may  thus  be  induced.  It  is 
customary  to  speak  of  either  of  these  as  oecupation- 
or  fatigue-neuroses,  and  in  employing  these  terms 
we  are  not  committing  ourselves  to  any  expression 
of  opinion  as  to  the  pathological  nature  of  the 
affection.  There  is  an  obstinacy  or  persistency 
about  these  neuroses  that  often  defies  treatment  and 
makes  their  recovery  tedious  ;  also  the  muscular 
atrophy  that  is  induced  shows  a  tendency  to  get 
worse  :  circumstances  that  raise  the  question  whether 
the  affection  in  some  instances  at  least  should  not 
lie  considered  as  outside  the  pale  of  a  pin'ely 
functional  disorder.  The  morbid  anatomy  that 
underlies  the  condition  is  not  known.  As  the 
industries  of  the  country  keep  on  multiplying  and 
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machinery  of  a  complicated  character  is  introduced, 
requiring  delicate  manipulation  and  constant  atten- 
tion on  the  part  of  the  worker,  there  is  a  correspond- 
ing increase  in  the  number  of  fatigue-neuroses. 
These  neuroses  more  or  less  resemble  each  other  in 
the  manner  in  which  the  different  causes  have 
operated  to  produce  them.  In  writei-''s  cramp, 
which  is  elsewhere  separately  dealt  with,  the  exces- 
sive use  of  the  pen  is  responsible  for  its  production, 
and  not  the  fact  of  the  pen  having  been  made  of 
steel,  as  some  persons  suppose.  The  hurry  and 
worry  of  modern  life,  and  the  high  tension  of  the 
nervous  system,  are  factors  in  its  causation  that 
cannot  be  ignored.  In  Jile-inakcrs,  who  cut  the 
tools  by  hand,  paralysis  and  atrophy  of  the  small 
muscles  of  the  hand  occur  ;  and  while  plumbism  is 
the  prevailing  cause  in  operation,  some  of  the 
effects  may  be  due  to  fatigue,  especially  the  loss 
of  power  in  the  left  thumb  and  forefinger  which 
tightly  grip  the  chisel,  and  the  muscles  of  the  right 
hand  which  wield  a  heavy  hammer  all  day  when  at 
work.  Plumbism  and  muscular  fatigue  are  there- 
fore both  in  operation  in  file-makers'  paralysis.  See 
Writer's  Cramp. 

Clergymen  and  public  singers  who  use  their  voice 
too  much  may  overstrain  the  delicate  muscular 
mechanisms  concerned  in  vocalisation  so  that  there 
is  a  sudden  stoppage  of  the  voice  in  public  utterance 
owing  to  spasm  of  the  glottis,  or  the  voice  becomes 
tremulous.  In  other  instances  there  is  aphonia  so 
complete  as  to  suggest  a  possible  hysterical  origin 
for  the  defect.  Fatigue  of  laryngeal  muscles  is 
responsible  for  these  attacks,  which  are  in  no  way 
dependent  upon  catarrhal  conditions  of  mucous 
membrane.  When  aphonia  and  globus  co-exist 
the  affection  is  neurotic  in  all  probability.  Rest 
from  the  use  of  the  voice  is  a  necessary  part  of  the 
treatment.  Bromides  and  Nux  Vomica  are  useful ; 
electricity  may  be  tried,  and  change  of  air  and  scene 
recommended. 

Typists,  persons  who  work  the  Morse-  or  other 
telegraphic  instrument  and  those  who  play  the  piano 
or  the  harp,  occasionally  find  that  the  fingers  and 
hands,  owing  to  the  excessive  strain  imposed  upon 
them,  refuse  to  carry  out  voluntary  movements,  and 
that  the  muscles  become  tremulous  or  are  thrown 
into  a  state  of  spasm  and  do  not  relax  readily.  The 
spasm  may  be  perfectly  painless,  but,  occurring  as 
it  does  at  inconvenient  moments,  it  worries  the  indi- 
vidual and  prevents  him  accomplishing  his  task. 
Sensation  is  not  affected.  There  may  be  no  actual 
paralysis  of  muscle,  but  there  is  usually  a  degree  of 
paresis  that  prevents  co-ordinated  movements  being 
readily  carried  out.  Usually  the  muscles  respond  to 
electricity.  The  battery  is  therefore  well  worthy 
of  a  trial  in  these  cases  along  with  massage  and 
nerve-tonics.  During  treatment  stimulants  should 
be  avoided. 

The  writer  has  seen  a  few  instances  of  atrophy 
of  the  muscles  of  the  left  shoulder  in  railway  sur- 
face-men due  to  the  habit  of  these  men  carrying 
their  heavy  implements  on  their  shoulders.  No 
doubt  exposure  to  wet  and  cold  also  has  its  influence. 
The  affection  sometimes  resembles  progressive  mus- 
cular atrophy  although  it  is  due  to  a  neuritis. 
Bricklayers  from  prolonged  grasping  of  the  trowel 
in  the  right  hand  sometimes  suffer  from  muscular 
spasm. 

Miner's  Nystagmus. — Coal-miners  occasionally 
exhibit  a  very  marked  oscillation  of  the  eyeballs  in 
a  lateral  or  rotatory  direction  when  asked  to  fix 


their  attention  on  any  particular  object,  and  which 
obliges  them  to  put  their  ocular  muscles  on  the 
stretch.  Tremor  is  then  noticeable.  This  tremor 
may  cause  very  little  inconvenience  in  some  men, 
but  in  others  it  is  associated  with  vertigo.  The 
objects  looked  at  appear  to  be  unsteady.  In  miners 
of  a  nervous  temperament  nystagmus  rather  ag- 
gravates any  neurotic  tendencies.  The  oscillatory 
movement  of  the  eyeballs  is  attributed  to  strain  of 
the  muscles  of  accommodation  and  convergence 
caused  by  the  miner  working  in  the  flickering  light 
of  his  Safety  lamp.  Secondary  oscillations  of  the 
head  are  often  present.  Simeon  Snell,  of  Sheffield, 
finds  that  nystagmus  only  occurs  in  men  who  are 
working  in  narrow  seams  of  coal,  and  who  in  the 
act  of  hewing  the  coal  lie  on  their  side  with  their 
eyes  cast  in  an  upward  and  oblique  direction,  thus 
imposing  a  lengthened  strain  upon  the  levator 
palpebrse,  superior  rectus,  inferior  oblique  and 
external  rectus  muscles  of  one  eye,  with  the  same 
in  the  other,  except  that  the  internal  rectus  is  in- 
volved instead  of  the  external.  In  Newcastle-upon- 
Tyne  nystagmus  was  some  years  ago  very  prevalent 
among  coal-miners,  but  during  the  last  fifteen  years 
it  has  become  much  less  frequent.  Since  nystagmus 
occurs  in  such  diseases  as  insular  sclerosis  and 
Friedreich's  ataxia,  it  is  necessary  to  distinguish 
between  that  due  to  strain  of  the  ocular  muscles 
met  with  in  the  coal-miner  and  those  forms  arising 
in  the  course  of  cerebro-spinal  disease.  The  history 
of  the  case,  the  age  of  the  patient,  and  the  absence 
of  affections  of  speech  would  assist  in  the  diagnosis. 
In  coal-miners'  nystagmus  there  is  no  evidence  of 
disease  of  the  brain  or  of  the  nervous  system.  It  is 
solely  due  to  fatigue  of  the  external  muscles  of  the 
eyeball.    See  Nystagmus. 

Gas  in  Coal-Mines.— When  an  explosion  has 
occurred  in  a  coal-mine,  and  has  been  attended  by 
fatalities,  it  has  generally  been  believed  that  the 
death  of  the  victims  has  been  the  result  of  shock  or 
extensive  burns  of  the  body.  In  a  certain  percentage 
these  two  causes  have  been  in  operation,  but  there 
is  no  doubt  that  many  of  the  colliers  meet  their 
death  by  inhaling  the  'after-damp' — a  gas  that  is 
rich  in  carbon  monoxide.  The  proof  of  this  is  the 
ruddy  colour  of  the  skin  of  the  cadaver,  also  that  on 
spectroscopic  examination  of  the  blood  two  bands 
are  observed  between  D  and  E,  in  the  yellow  and 
the  green,  which  are  not,  like  those  of  oxyhsemo- 
globin,  affected  by  adding  ammonium  sulphide. 
Apart  from  explosions  the  coal-miner  is  constantly 
running  the  risk  of  inhaling  carbon  di-oxide,  or 
'choke-damp.'  This  is  the  gas  which  makes  its 
presence  known  to  the  collier  by  his  lamp  becoming 
extinguished,  and  by  a  feeling  of  slight  embarrass- 
ment of  his  breathing.  Wherever  in  a  coal-pit  a 
miner's  lamp  cannot  burn,  it  is  evident  that  human 
life  cannot  for  long  be  maintained.  Education  and 
experience  inform  him  that  it  is  then  time  to  retire. 
The  miner  is  thus  forewarned  of  the  danger  of 
clioke-damp,  but  he  has  no  such  warning  of  the 
presence  of  carbon  monoxide.  It  is  the  presence  of 
this  after-damp  in  a  coal-mine,  after  an  explosion, 
that  makes  it  dangerous  for  a  rescuing  party  to 
descend.  Men  who  are  brought  into  contact  with 
this  gas  are  insensibly  overcome  by  it.  They  be- 
come drowsy  and  extremely  languid,  and  by  degrees 
pass  into  a  state  of  unconsciousness.  The  presence 
of  even  such  a  small  quantity  as  one  per  cent,  of 
this  gas  will  cause  unpleasant  symptoms.  Ten  per 
cent,  has  proved  fatal.    See  Dynamite-Poisoning. 
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Treatment. — After  a  colliery  explosion  fresh 
air  should  be  got  as  rapidly  as  possible  into  the 
mine,  for  although  colliers  may  have  been  ren- 
dered unconscious  by  the  carbon  monoxide,  yet 
death  may  not  supervene  for  an  hour  or  more. 
Cylinders  of  oxygen  should  be  taken  into  the 
mine,  the  sufferers  should  be  brought  to  bank  as 
quickly  as  possible,  warm  blankets  applied,  and 
stimulants  very  carefully  administered.  Above  all, 
artificial  respiration  must  be  carried  on,  and  a  hypo- 
dermic injection  of  strychnine  is  worthy  of  a 
trial. 

Glass-makers  and  Glass-blowers.  —  The 

risks  incurred  by  glass-makers  are  those  due  to  ex- 
posure to  high  temperature,  e.g.  bronchial  and  pul- 
monary affections,  and  also  cataract.  Occasionally 
glass-blowers  develop  a  cystic  swelling  of  the  cheek, 
due  to  air  passing  up  the  duct  of  the  parotid  gland  ; 
thickened  patches  of  mucous  membrane  inside  the 
mouth  and  cheek  ;  and  also  deafness. 

High  Temperature  and  Muscular  Strain. 
Men  who  are  employed  at  the  blast  furnaces  of 
iron-works,  in  addition  to  running  risk  from  burns 
and  irritating  particles  of  dust  settlmg  on  their 
eyes,  are,  owing  to  exposure  to  heat  and  cold, 
liable  to  bronchial  and  pulmonary  affections  and  to 
rheumatism.  When  young  the  men  as  a  class  are 
physically  strong.  Their  work  is  hard  and  their 
wages  are  good.  They  are  able  to  buy  good 
food,  therefore  they  eat  well,  but  later  on  they 
take  to  drinking  stimulants  rather  freely,  and,  as 
their  work  is  arduous,  the  free  consumption  of 
alcohol  tends  to  make  them  break  down  and  to 
cause  them  to  become  prematurely  old. 

Men  who  are  employed  at  the  puddling  furnaces 
are  exposed  to  very  severe  muscular  strain  and 
excessive  heat,  and  consequently,  even  in  the  winter 
months,  they  work  with  very  little  clothing  on.  As 
they  perspire  very  freely  they  imbibe  all  sorts  of 
liquids  to  replace  the  loss.  A  very  large  number  of 
puddlers  develop  heart-disease,  particularly  com- 
mencing at  the  root  of  the  aorta,  owing  to  the  stram 
put  upon  the  aortic  valves.  Puddling  is  generally 
regarded  as  one  of  the  most  degrading  kinds  of 
work  in  the  iron-trade.  Since  steel  is  now  very 
largely  taking  the  place  of  iron,  puddling  is  much 
on  the  decline.  It  is  not  required  in  the  manufac- 
ture of  steel,  and  as  a  consequence  heart-disease  in 
iron-workers  is  now  less  frequently  met  with  than 
formerly.    See  Heat,  Effects  of. 

Indiarubber. — Makers  of  indiarubber  goods, 
especially  of  the  finer  variety,  are  liable  to  illness  of 
rather  a  serious  character.  In  order  that  indiarubber 
may  be  able  to  withstand  variations  of  temperature 
it  has  to  be  vulcanised  by  being  passed  through 
bisulphide  of  carbon.  During  this  process  the 
vapour  of  the  bisulphide  is  inhaled  and  it  causes 
intoxication.  This  may  assume  a  form  of  drunken- 
ness not  unlike  that  caused  by  alcohol,  in  which  the 
individual  staggers  and  even  falls  ;  or  the  symptoms 
are  less  acute,  and  the  individual  complains  of  head- 
ache and  indistinct  vision,  or  is  the  subject  of  epi- 
leptiform seizures  or  muscular  tremor.  Some  of 
the  workers  lose  the  power  of  their  legs  owing  to 
peripheral  neuritis,  others  suffer  from  double  foot- 
drop,  while  others  become  ataxic.  In  a  few  in- 
stances the  workers  when  intoxicated  have  become 
acutely  maniacal.  Treatment  resolves  itself  in  the 
minor  form  of  intoxication  into  removal  of  the  indi- 
vidual from  his  occupation,  and  in  the  severer  forms 
of  illness  into  the  treatment  of  symptoms. 


Lead  and  its  Compounds. — Lead  is  so 
largel}'  used  in  the  industries  that  plumbism  occurs 
unexpectedly  in  people  whose  occupation  sometimes 
does  not  suggest  immediate  contact  with  the  metal 
or  its  compounds.  Silk  thread,  for  example,  is 
occasionally  passed  through  a  solution  of  acetate  of 
lead  to  increase  its  weight.  Sempstresses  who  are 
in  the  habit  of  biting  off  the  ends  of  the  thread  are 
known  to  have  suffered  from  colic  and  general  ill- 
health.  The  sweet  taste  of  the  thread  ought  to 
forewarn  them  of  the  danger.  White  lace  is,  on 
the  Continent,  sometimes  whitened  by  carbonate  of 
lead. 

File-cuUers  are  especially  prone  to  plumbism. 
The  men  and  women  cut  the  files  upon  a  leaden 
cushion.  A  considerable  amount  of  metallic  dust  is 
given  off  which  becomes  oxidised.  Some  of  this 
may  be  inhaled,  but  as  the  occupation  is  a  dirty 
one,  and  the  workpeople  as  a  class  are  not  cleanly 
and  often  eat  their  food  with  unwashed  hands,  the 
probability  is  that  the  poison  also  gains  an  entrance 
into  the  system  through  the  alimentary  canal.  Colic 
and  muscular  paralysis  frequently  occur.  The 
symptoms  of  plumbism  develop  slowly.  Health  is 
gradually  undermined,  albumen  appears  in  the 
urine,  and  the  individual  succumbs  to  the  effects 
of  a  chronic  interstitial  nephritis.  In  the  United 
States  all  files  are  made  by  machinery,  and  as  a 
consequence  plumbism  among  file-makers  is  un- 
known. In  Sheffield,  the  centre  of  the  industry, 
eftbrts  have  been  made  to  supplant  hand-made  by 
machine-made  files,  but  with  only  qualified  success, 
for  the  customs  of  a  trade  die  hard. 

Phtiiihcrs  who  handle  metallic  lead  and  use  the 
carbonate  for  jointing  purposes  ;  printers,  especially 
compositors  who  set  the  type  ;  and  house-painters  are 
all  liable  to  lead-poisoning.  Medical  men  are  obliged 
according  to  the  requirements  of  the  Home  Office 
to  notify  to  the  Chief  Inspector  of  Factories  cases  of 
industrial  lead-poisoning  occurring  in  their  practice. 
House-painting,  since  it  is  carried  out  in  the  open  air, 
scarcely  comes  under  work  done  in  a  factory  or 
workshop,  although  it  might  possibly  come  under 
the  latter.  Notification  of  plumbism  in  house- 
painters  is,  however,  accepted  by  the  Home  Office, 
and  the  usual  fee  of  half  a  crown  is  given  for 
each  case  reported.  It  is  only  since  notification  of 
lead-poisoning  has  taken  place  that  we  have  realised 
how  prevalent  is  plumbism  in  this  trade.  During  the 
month  of  July  igoo  there  were  12  cases  of  plumbism 
in  house-painters  reported  to  the  Home  Office,  one 
of  which  proved  fatal.  In  Paris,  according  to 
Gautier,  house-painting  is  a  prolific  cause  of 
plumbism.  Of  86  fatal  cases  of  lead-poisoning  that 
occurred  in  the  French  capital,  during  1894-8,  43 
were  painters,  and  out  of  14,000  painters  and 
varnishers,  Gautier  found  250  were  annually  in  the 
hospital.  Statistics  have  only  begun  to  be  kept  in 
our  own  country.  During  1899  upwards  of  100 
cases  of  plumbism  in  painters  were  voluntarily  re- 
ported to  the  Home  Office,  and  of  these  18  were 
fatal. 

House-painters  become  poisoned  by  handling 
and  mixing  the  colours,  possibly  too,  although  less 
likely,  by  inhalation  of  the  terebinthinated  vapour 
arising  from  the  paint,  but  principally  by  the  fume 
while  burning  off  the  old  paint  or  in  smoothing  a 
recently  painted  surface  with  sand-paper. 

Coach -painters  similarly  suffer,  also  men  who  are 
employed  to  break  up  and  burn  old  railway- 
carriages. 
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Glass-polishe?-s  use  what  is  called  in  the  trade 
putty-powder,  but  this  contains  frequently  as  much 
as  60  per  cent,  of  white  lead.  In  the  act  of  polish- 
ing glass  a  considerable  amount  of  spluttering  takes 
place  upon  the  clothes  and  hands  of  the  workman 
and  the  floor  of  the  workshop.  On  this  material 
becoming  dried,  dust  is  given  off,  which  rises  into 
the  atmosphere  and  is  inhaled.  Colic  and  paralysis 
are  therefore  not  unknown  among  glass-polishers. 

In  the  enamelling  of  ii-on-plates  for  advertise- 
ment purposes  a  large  amount  of  lead  is  used,  and 
during  the  dusty  process  known  as  '  brushing-off ' 
the  girls  inhale  the  powder,  and  frequently  sutler 
in  consequence.  Some  departments  of  while-lead 
making  are  extremely  dangerous.  See  Lead, 
Poisoning  by. 

Potlery. — Lead-poisoning  in  potters  is  extremely 
common.  The  glaze  in  which  earthenware  is 
dipped  frequently  contains  as  much  as  30  per  cent, 
of  white  lead.  The  men  who  dip  the  ware,  the 
girls  who  clean  it,  the  men  who  place  the  ware  in 
the  kilns  and  who  are  known  as  glost-placers,  the 
individuals  who  make  the  litho-transfers — the 
coloured  papers  used  for  imprinting  colours  upon 
china — colour-dusters  and  majolica-paintresses  run 
the  risk  of  suffering  from  lead-poisoning.  So  preva- 
lent, indeed,  had  plumbism  become  in  the  Potteries 
that  Professor  Thorpe  and  the  writer  were  entrusted 
by  the  Government  with  the  task  of  reporting  upon 
this  industry,  and  of  suggesting  measures  for  the 
diminution,  and,  if  possible,  suppression  of  lead- 
poisoning.  Among  other  things  we  recommended 
the  total  prohibition  of  raw  lead,  i.e.  the  use  of  white 
lead,  in  the  glazes,  and  the  employment  of 'fritted  ' 
compounds.  These  suggestions,  if  put  into  force, 
would  of  themselves  cause  a  very  marked  diminu- 
tion in  the  amount  of  plumbism.  The  removal  of 
females  from  the  dangerous  departments,  and  re- 
peated medical  examination  of  all  workers  in  the 
lead  processes,  are  also  measures  that  would  make 
for  health.  These,  with  the  recommendations  pre- 
viously mentioned,  have  the  unanimous  support  of 
the  manufacturers.  It  is  otherwise,  however,  with 
the  suggestion  that  leadless  glazes  should  for  the 
most  part  replace  those  that  contain  lead.  Only  by 
such  a  substitution  is  it  possible  to  render  certain 
processes  in  the  manufacture  of  earthenware  healthy 
to  the  workpeople. 

Mercury. — Felt-hats.  — In  the  manufacture  of 
hats  a  strong  solution  of  nitrate  of  mercury  is  used  to 
promote  the  felting  of  the  fur.  The  workmen  who 
handle  and  shape  the  felt  run  the  risk  of  becoming 
salivated,  and  occasionally  they  suffer  from  the  con- 
stitutional effects  of  mercury,  including  tremor. 
The  danger  mostly  occurs  after  the  fur  is  dried,  for 
it  is  then  that  dust  is  given  off. 

Mirror-makers. — Formerly  when  mercury  was 
employed  in  the  manufacture  of  mirrors  the  work- 
men suffered  from  hydrargyrism,  but  since  the  intro- 
duction of  the  new  method  of  employing  nitrate  of 
silver  and  tartaric  acid,  mercurial  poisoning  has 
disappeared. 

Cases  of  industrial  mercurial  poisoning  must  be 
reported  to  the  Plome  Office. 

Nitro-  and  Di-nitro-benzole  and  Aniline. 

Nitro-benzole  is  used  in  the  preparation  of  perfumery, 
the  manufacture  of  aniline,  and  of  certain  high  ex- 
plosives for  mining  purposes.  Nitro-benzole  when 
treated  with  nitric  and  sulphuric  acids  at  a  high 
temperature  becomes  di-nitro-benzole.  This  sub- 
stance acts  as  a  poison,  whether  it  is  absorbed  by 


the  skin  or  inhaled.  The  men  who  work  at  the 
trade  experience  a  heavy  sleepiness  ;  they  complain 
of  throbbing  headache  and  vomiting,  and  when  the 
symptoms  are  more  severe,  there  are  dyspnoea  and 
cyanosis,  dilated  pupils  and  an  ataxic  gait.  The 
urine  becomes  reddish-brown,  and  both  from  it 
and  the  breath  of  the  workman  there  is  given  off 
the  odour  of  bitter  almonds.  Coma  and  symptoms 
of  cerebral  apoplexy  with  Cheyne- Stokes'  breathing 
have  been  observed.  The  skin  becomes  dark  blue 
owing  to  the  presence  of  aniline.  The  blood 
exhibits  a  dark  chocolate  colour,  loses  its  power  of 
absorbing  oxygen,  and  gives  the  spectrum  of 
methffimoglobin.  Fifteen  drops  of  nitro-benzole 
when  swallowed  have  caused  death.  When  injected 
into  the  veins  of  an  animal  it  causes  death  almost  as 
rapidly  as  prussic  acid,  and  in  acute  poisoning  there 
is,  strange  to  say,  an  odour  of  prussic  acid.  These 
two  forms  of  poisoning  resemble  each  other,  but 
when  the  two  substances  were  administered  by 
the  mouth  to  animals  symptoms  of  hydrocyanic- 
acid  poisoning  came  on  at  once,  but  those  due  to 
nitro-benzole  were  delayed  for  a  brief  period. 

Treatment  is  to  wash  out  the  stomach,  apply 
mustard-poultices  to  the  chest,  administer  such  a 
stimulant  as  ammonia,  perform  artificial  respiration, 
and  apply  the  faradic  current. 

Aniline  is  obtained  from  coal  tar  and  naphtha. 
It  is  a  narcotic  poison,  and  acts  upon  the  central 
nervous  system,  causing  insensibility,  convulsions, 
and  motor  paralysis.  The  workmen  complain  of 
headache  and  vertigo,  and  suffer  from  spasms. 
Aniline  destroys  the  blood-corpuscles,  and  forms 
methasmoglobin.  The  urine  becomes  brownish- 
black,  and  the  skin  is  often  the  seat  of  eruptions 
(p.  70). 

Phosphorus  and  Lucifer  IVIatch-making. 

Two  kinds  of  phosphorus  are  used  in  the  manufac- 
ture of  matches,  the  red  and  white.  The  red  or 
amorphous  phosphorus  can  be  handled  without  risk. 
It  is  used  in  the  manufacture  of  safety  matches. 
White  or  yellow  phosphorus  is  so  inflammable  on 
exposure  to  the  air  that  it  has  to  be  kept  in  water. 
It  emits  fumes  which  are  luminous  in  the  dark.  In 
the  act  of  glowing  phosphorus  is  being  oxidised.  The 
fume  itself  is  one  of  the  lower  oxides  of  phosphorus. 
Most  of  the  white  phosphorus  used  at  home  and 
abroad  is  made  at  Oldbury,  near  Birmingham,  and 
although  it  is  a  dangerous  industry  the  processes  are 
carried  on  so  much  under  cover  that  it  is  only  very 
rarely  men  ihave  been  known  to  suffer.  In  the 
manufacture  of  matches  the  danger  is  manifold.  It 
is  seldom  that  there  is  more  than  5  per  cent,  of 
white  phosphorus  present  in  the  paste  for  heading 
matches.  The  men  who  mix  the  paste  in  open  iron 
basins,  the  men  who  dip  the  matches,  and  the  girls 
who  '  box  '  the  dried  matches  inhale  the  fumes  of 
phosphorus,  and  as  a  consequence  some  of  them 
suffer  from  necrosis  of  the  jaw-bone.  This  is  apt  to 
be  a  chronic  affection.  Attended  at  its  commence- 
ment by  a  good  deal  of  pain  owing  to  the  formation 
of  an  abscess  at  the  root  of  a  tooth,  pain  subsides 
when  once  the  tooth  is  extracted  and  a  free  vent 
given  to  the  pus.  Disease  of  the  bone  progresses 
slowly.  It  may  continue  for  months  or  years,  and  as 
the  purulent  discharge  escapes  into  the  mouth  and  is 
swallowed  ill-health  and  pulmonary  disease  are  in- 
duced. When  the  necrosis  affects  the  upper  jaw  it 
is  not  unusual  for  the  inflammation  of  the  bone  if 
virulent  to  extend  to  the  base  of  the  skull  and  set 
up  a  purulent  meningitis  or  cerebral  abscess.  For- 
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merly  in  France  match-makers  suffered  from  a  con- 
stitutional form  of  poisoning  known  as phosphorisiiie, 
the  principal  features  of  which  are  ansmia,  digestive 
derangements,  and  albuminuria.  This  form  of  the 
malady  has  been  seldom  observed  in  England,  and 
yet  both  here  and  on  the  Continent,  while  we  are 
most  familiar  with  its  local  effects,  viz.  phosphorus- 
necrosis  or  '  phossy-jaw,'  a  constitutional  state  of  a 
peculiar  kind  is  developed  whereby  without  any 
actual  traumatism  the  long  bones  readily  undergo 
spontaneous  fracture. 

There  is  diversity  of  opinion  as  to  how  phos- 
phorus-necrosis is  caused.  It  is  generally  held  that 
there  must  be  a  pre-existing  caries  of  a  tooth  ;  and 
that  through  the  decayed  tooth  the  fumes  of  phos- 
phorus make  their  way  to  the  jaw-bone,  setting  up 
a  periostitis  which  soon  becomes  septic.  How  far 
necrosis  is  the  result  solely  of  the  action  of  the  irri- 
tating fumes  of  phosphorus  it  is  difficult  to  say.  The 
disease  if  induced  in  the  first  instance  by  the  oxides 
of  phosphorus  is  certainly  later  on  aggravated  by 
the  presence  of  microbes.  Professor  Stockman  of 
Glasgow  found  tubercle-bacilli  in  the  purulent  dis- 
charge escaping  from  the  necrosing  jaw  of  affected 
match-makers,  and  is  disposed  to  regard  the  lesion 
as  tubercular. 

Prevention  of  phossy-jatu. — The  mixing  of  white 
phosphorus  should  be  conducted  in  closed  vessels. 
The  dipping  of  the  matches  should  be  done  on  slabs, 
on  the  distal  side  of  which  there  should  be  a  fan  ; 
the  boxing  of  matches  should  be  accomplished  by 
machinery  in  preference  to  hand,  but  if  by  hand 
the  boxing  should  be  carried  on  in  front  of  venti- 
lating shafts,  up  which  the  fumes  can  be  drawn 
away  from  the  worker.  The  hands  of  the  workers 
should  be  well  washed  before  eating,  and  no  food 
should  be  eaten  in  the  factory.  Overalls  should  be 
worn,  and  since  turpentine  stops  the  oxidation  of 
phosphorus,  terebinth  gargles  may  be  used.  There 
should  be  repeated  dental  examination,  and  on  the 
slightest  development  of  pain  in  the  gums  and  teeth 
the  worker  should  be  removed  at  once.  Weakly  per- 
sons with  an  heredity  of  tubercular  disease,  and  those 
who  are  intemperate,  ought  not  to  be  allowed  to 
work  in  the  dangerous  processes  of  a  match-factory. 
The  treatment  of  phossy-jaw  is  surgical.  In  this 
country  Carman  obtained  good  results  by  expectant 
treatment,  and  the  use  of  antiseptic  washes.  The 
cases  are  tedious.    There  is  little  deformity  left. 

All  cases  of  industrial  phosphorus-poisoning  must 
be  reported  to  the  Chief  Inspector  of  Factories, 
Flome  (Jffice. 

Pottery  and   Phthisis.— &v  Pneumoconi- 

OsKS. 

Zinc-  and  Copper-wonkers.  —  Brass- 
Poisoning  ;  and  Copper-Poisoning. 

Asbestos-Disease  ;  Anthracosis  ;  Canister- 
Disease  ;  Potters'  Asthma;  and  Cotton- 
workers',  Flax-workers',  Flour-millers', 
Stone-grinders',  Stone-masons'  and  Steel- 
grinders'  Phthisis  are  dealt  with  in  the  article 
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CEDEMA,  {olUw,  I  swell).  —  Synon.  :  Fr. 
CEdl'iiie ;  Ger.  Oedem. — A  dropsical  effusion  in 
intercellular  tissue,  whether  subcutaneous,  sub- 
mucous, subserous,  or  in  the  interstices  of  organs. 
See  Dropsy. 

CEDEMA,  Angioneurotic  or  Wandering. — 

Sec  p.  70. 


CEDEMA  NEONATORUM.  —  F(ETUs, 
Diseases  of  ;  and  Sclerema  Neonatorum. 

CESOPHAGUS,  Diseases  of. —  Synon.  :  Fr. 

jMa/adies  dc  rCEsophage;  Ger.  Kraiiklicilen  der 
Speuci-o/irc.    In  this  article  will  be  included  :  — 

1.  The  Examination  of  the  QEsophagus,  p.  1 1 13. 

2.  Foreign  Bodies  in  the  CEsophagus,  p.  1 1 13. 

3.  Rupture,  p.  1114. 

4.  Acute  Inflammation,  p.  11 14. 

5.  Chronic  Inflammation,  p.  JI14. 

6.  Simple  Ulceration,  p.  1 114. 

7.  Perioesophageal  Abscess,  p.  11 14. 

8.  Syphilis  and  Tuberculosis,  p.  1114. 

9.  Varicose  Veins,  p.  11 14. 

10.  Cicatricial  Stricture,  p.  11 14. 

11.  Dilatation,  p.  1 11 5. 

12.  Tumours,  Innocent  and  Malignant,  p.  j  11 5. 

13.  Spasm  (CEsophagi sinus),  p.  1 115. 

14.  Paralysis,  p.  1 116. 

15.  Malformations,   Congenital    and  Acquired, 

p.  1 116. 

Pressure-diverticula  (Pharyiigoceles)  are  described 
under  Pharynx,  Diseases  of.  Sec  also  Pain  in 
Visceral  Disease. 

1.  Examination  of  the  CEsophagus. — 
Methods  of  examining  the  gullet  by  means  of  the 
oesophagoscope  and  auscultation  have  been  intro- 
duced, but  their  utility  is  so  questionable  that  they 
will  not  be  described.  The  bougie  is  the  instru- 
ment which  gives  the  only  reliable  information  re- 
garding the  condition  of  the  tube,  and  in  every  case 
an  olivary  bougie  with  a  large  bulbous  extremity 
and  a  narrow  (preferably  whalebone)  stem  should 
be  employed.  This  instrument  [catheter  exploratcur 
ix  houle)  is  greatly  superior  for  diagnostic  purposes 
to  the  cylindrical  bougie  generally  employed,  as 
localisation  of  the  site  of  a  stricture  is  much  more 
exact  than  can  be  the  case  with  a  cylindrical  instru- 
ment. Certain  measurements  in  connection  with 
the  oesophagus  must  be  kept  in  mind.  155  to  16 
inches  is  the  average  distance  from  the  incisor  teeth 
to  the  cardiac  opening  of  the  stomach  ;  9^5^  to  10 
inches  of  this  measurement  corresponds  with  the 
length  of  the  cesophagus,  and  6  inches  to  the 
average  distance  from  the  incisor  teeth  to  the  com- 
mencement of  the  cesophagus.  If  the  examining 
bougie  pass  for  a  distance  of  16  inches  or  more 
from  the  incisor  teeth  the  surgeon  may  conclude 
that  it  has  traversed  the  whole  length  of  the 
cesophagus  and  has  entered  the  stomach.  Prior  to 
passing  an  (esophageal  bougie  the  pharynx  may  be 
sprayed  with  a  2-per-cent.  solution  of  cocaine. 
The  instrument,  warmed  and  moistened  with  gly- 
cerine, must  be  passed  down  the  posterior  wall  of 
the  pharynx.  If,  as  is  commonly  the  case,  the 
passage  of  the  bougie  is  temporarily  arrested  at  the 
pharyngo-cesophageal  junction,  the  patient  should 
be  requested  to  try  to  swallow  it.  This  manceuvre 
generally  overcomes  the  obstruction. 

2.  Foreign  Bodies.— Foreign  bodies  in  the 
cesophagus  may  be  of  the  most  varied  kinds.  They 
may  be  swallowed  by  accident  or  by  design,  as  in 
the  case  of  jugglers,  as  well  as  by  insane  patients. 
Artificial  teeth,  coins,  and  fragments  of  bone  are 
among  the  commonest  objects  found.  Such  bodies 
are  apt  to  lodge  in  those  parts  of  the  tube  in  which 
the  lumen  of  the  cesophagus  is  naturally  constricted, 
viz.  (I)  its  commencement,  just  behind  the  larynx  ; 
(2)  a  point  just  above  the  junction  of  the  upper  and 
middle  thirds  ;  and  (3)  at  the  lower  end,  just  above 
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the  diaphragmatic  opening.  The  symptoms  are 
dysphagia,  pain  at  the  site  of  the  obstruction  and 
sometimes  cough,  with  regurgitation  of  part  of  the 
food  swallowed,  and  later  on  discharge  of  blood 
and  pus  without  cough  or  vomiting.  Digital  ex- 
ploration of  the  pharynx  may  detect  a  foreign  body 
impacted  near  the  commencement  of  the  gullet,  and 
a  bougie  will  demonstrate  the  presence  of  one  lower 
down.  The  majority  of  foreign  bodies,  including 
coins,  bones,  and  gold  tooth-plates,  may  be  strikingly 
localised  by  the  Rontgen  rays.  Of  the  many  in- 
genious instruments  designed  for  the  removal  of 
foreign  bodies  in  the  cesophagus  the  safest  and  best 
is  the  horse-hair  probang,  which  may  be  in  most 
cases  passed  by  the  side  of  the  offending  body  and 
then  opened  out.  As  it  is  withdrawn  it  pushes  the 
foreign  body  in  front  of  it.  Should  simple  measures 
fail,  the  gullet  may  have  to  be  opened  (a'sopka- 
gotomy),  since,  if  the  foreign  body  be  allowed  to 
remain  impacted  for  several  days,  ulceration  and 
perforation  of  the  oesophagus  will  in  all  probability 
ensue. 

3.  Rupture. — This  very  rare  and  necessarily 
fatal  accident  may,  it  is  said,  occur  in  a  previously 
healthy  viscus  as  the  result  of  violent  vomiting, 
though  probably  some  weakness  or  lesion  in  the 
tube  has  existed  in  the  majority  of  instances.  In- 
tense pain,  collapse,  and  death  in  a  few  hours 
follow  the  accident.  The  site  of  rupture  is  always 
in  the  lower  part  of  the  tube.  This  accident  must 
not  be  confounded  with  the  far  more  frequent 
condition  of  post-iiiorteni  digestion  of  the  oesophagus. 

4.  Acute  Inflammation. — Acute  cesophagitis 
may  occur  from  various  causes.  It  is  of  interest  in 
that  it  may  lead  to  stricture,  ulceration,  perforation, 
and  pericesophageal  abscess.  It  is  found  (l)  in 
cases  of  scald  and  burns  of  the  oesophagus,  whether 
caused  by  boiling  fluids,  strong  acids,  or  caustic 
alkalis  ;  (2)  in  traumatic  lesions  due  to  the  presence 
of  foreign  bodies  ;  (3)  in  infants,  in  whom  it  may 
occur  without  apparent  cause,  or  as  an  extension  of 
an  inflammatory  process  from  the  pharynx  ;  (4)  in 
the  course  of  any  of  the  specific  fevers  ;  and  {5)  in 
the  last  stages  of  wasting  diseases,  e.g.  phthisis  and 
cancer,  especially  cancer  of  the  gullet  itself. 

The  chief  symptom  is  pain  in  swallowing,  which 
may  be  rendered  impossible,  combined  with  tender- 
ness on  pressure  over  the  gullet  and  spitting  of 
tenacious  mucus.  Frequently,  however,  particu- 
larly in  the  mild  catarrhal  cases,  the  pain  is  so 
slight  that  in  the  absence  of  all  other  symptoms  the 
acute  cesophagitis  is  unsuspected.  The  catarrhal 
cases  call  for  no  treatment  beyond  the  administra- 
tion of  bland  fluid  food.  In  aggravated  types  of 
the  disease,  e.g.  in  those  due  to  swallowing  strong 
caustics,  feeding  by  the  mouth  must  be  discontinued, 
and  nutrient  enemata  employed.  In  such  severe 
ulcerative  and  gangrenous  cases  with  great  destruc- 
tion of  mucous  membrane,  cicatricial  strictures  of 
the  worst  kind  frequently  result. 

5.  Chronic  Inflammation. — Chronic  cesopha- 
gitis This  is  generally  a  sequel  of  the  acute  affec- 
tion above  described.  Chronic  inflammation  is 
generally  found  to  a  greater  or  less  degree  above 
the  site  of  a  stricture,  whether  cicatricial  or  malig- 
nant, and  is  of  great  importance,  in  that  it  predis- 
poses to  ulceration  and  perforation  of  the  gullet. 
In  chronic  drunkards  a  peculiar  form  of  chronic 
cesophagitis  is  sometimes  met  with,  associated  with 
vomiting,  chronic  ulceration  of  the  mucous  mem- 
brane, and,  it  may  be,  with  fibrous  stricture. 


6.  Ulceration. — Not  infrequently  in  wasting 
diseases  small  catarrhal  ulcers  are  found  in  the 
cesophagus.  They  have  rarely  been  met  with  in 
typhoid  fever,  syphilis,  and  tuberculosis.  The 
cicatrisation  of  simple  ulcers  may  result  in  stricture 
of  the  oesophagus.  Ulceration  with  perforation  is 
common  in  advanced  carcinoma. 

7.  Pericesophageal  Abscess. — This  term  is 
applied  to  a  suppurative  inflammation  of  the  peri- 
cesophageal connective  tissue.  The  inflammation 
may  originate  in  the  oesophagus  itself,  e.g.  ulcera- 
tion and  perforation  (due  to  foreign  bodies  or 
carcinoma),  or  in  the  neighbouring  lymphatic 
glands  ;  or  it  may  spread  from  some  other  focus 
of  inflammation,  e.g.  retropharyngeal  abscess  or 
spinal  disease.  The  oesophagus  may  be  displaced 
in  various  directions  dependent  upon  the  place  of 
origin  of  the  abscess.  The  symptoms  are  pain  in 
the  course  of  the  oesophagus,  greatly  aggravated  by 
swallowing  or  movement  of  the  head  and  neck  and 
elevation  of  temperature.  If  the  suppuration  is 
diffiise  death  invariably  ensues.  If  it  is  localised 
and  is  situated  in  the  neck,  incision  will  be  indi- 
cated as  soon  as  the  presence  of  pus  is  suspected. 
A  localised  abscess,  situated  in  the  thorax,  may 
burst  into  the  gullet,  the  pus  be  vomited  or  swal- 
lowed, and  recovery  ensue.  The  diagnosis  of 
pericesophageal  abscess  is  most  difficult,  and  is 
generally  only  made  on  the  post-mortem  table. 

S.  Syphilis  and  Tuberculosis. — [a)  Syphilis 
attacks  the  oesophagus  but  rarely,  and  then  always 
in  the  tertiary  stage.  Localised  gummata  or  gum- 
matous infiltrations  are  found  in  the  mucous  and 
submucous  coats  of  the  viscus.  Ulceration  leading 
to  cicatricial  contraction  is  prone  to  occur.  The 
symptoms  are  merely  those  of  difficulty  and  pain  in 
swallowing,  and  the  diagnosis,  except  in  cases  in 
which  tertiary  syphilis  is  manifestly  active,  is  most 
difficult.  In  the  earlier  stages,  i.e.  before  cicatricial 
contraction  has  supervened,  iodide  of  potassium  in 
full  doses  will  rapidly  relieve  the  symptoms. 

(b)  Tubercular  disease  of  the  oesophagus  is 
very  rare.  In  a  few  instances  multiple  ulcers  have 
been  found  in  the  oesophagus  near  its  cardiac  ex- 
tremity, surrounded  by  a  zone  of  submucous  indura- 
tion, and  in  the  majority  of  cases  in  conjunction 
with  tubercular  ulceration  of  the  intestines  or  in 
advanced  tuberculosis  of  the  larynx.  Their  presence 
might  be  suspected  if  in  a  case  of  advanced  tuber- 
cular disease  pain  in  the  lower  part  of  the  cesophagus 
became  a  marked  symptom  on  deglutition. 

9.  Varicose  Veins.  —  In  obstruction  to  the 
portal  circulation,  particularly  in  cirrhosis  of  the  liver, 
the  veins  in  the  lower  two  inches  of  the  cesophagus 
may  become  extremely  dilated  and  varicose.  Severe 
or  even  fatal  htemorrhage  from  bursting  of  such 
varices  is  not  uncommon.    See  H.^jmorrhage. 

10.  Cicatricial  Stricture. — Stricture  of  the 
oesophagus  due  to  cicatricial  narrowing  of  the  lumen 
of  the  tube  is  the  result  generally  of  injury  caused 
by  burns  from  hot  fluids  or  caustic  substances  (acids 
or  alkalis),  less  frequently  of  the  traumatism  caused 
by  the  lodgment  of  a  foreign  body,  and  rarely  of  the 
healing  of  syphilitic,  tubercular  or  typhoid  ulceration. 
In  addition  to  cicatricial  stricture  malignant  tumours 
infiltrating  the  wall  of  the  tube  produce  great  nar- 
rowing of  the  lumen  of  the  cesophagus,  and,  in  fact, 
cancerous  stricture  is  far  more  common  than  the 
cicatricial  variety.  Congenital  malformation  is  a 
rare  cause  of  innocent  stricture.  Pressure  from  with- 
out, as  in  the  case  of  an  aortic  aneurysm  or  media- 
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stinal  tumour,  may  produce  symptoms  indistin- 
guishable from  those  of  true  organic  stricture. 
Cicatricial  stricture  may  be  annular  or  may  extend 
to  several  inches  in  length,  and  while  it  may  be 
found  in  any  segment  of  the  gullet  it  is  commonly 
either  at  the  uppermost  or  lowermost  part  of  the 
tube.  The  diminution  of  the  calibre  may  be  slight 
or  ma)'  be  so  extreme  that  even  fluids  can  scarcely 
pass  through  the  stricture.  The  oesophagus  above 
the  stricture  generally  becomes  dilated  and  its  wall 
hypertrophied,  and  thus  a  cavity  results  in  which 
food,  partly  altered  by  the  action  of  the  saliva,  may 
remain  for  a  considerable  time  before  it  is  regur- 
gitated. When  of  course  the  stricture  is  high  up, 
i.e.  near  the  pharynx,  it  is  at  once  returned.  The 
chief  symptom  in  all  cases  is  difficulty  in  swallowing. 
At  first  this  is  for  solids  only,  later  on  fluids  are 
swallowed  if  at  all  only  with  difficulty,  and  then 
regurgitation  (false  vomiting)  of  food  occurs  either 
immediately  or  after  a  varying  period  of  time.  The 
narrowing  is  progressive  until  at  last  deglutition 
becomes  impossible,  rapid  wasting  ensues  and  death 
from  starvation  threatens.  The  diagnosis  is  seldom 
a  matter  of  difficulty.  In  general  there  is  a  history 
of  injury  or  burn.  The  passage  of  a  bulbous  bougie 
indicates  the  site  and  amount  of  the  constriction. 
Possible  sources  of  error  are  pressure  of  tumours 
from  outside  the  tube  and  oesophageal  pouches.  A 
careful  examination  of  the  chest  so  as  to  exclude 
aneurysm  and  mediastinal  tumour  should  always 
precede  the  passage  of  a  bougie. 

Treatment. — The  majority  of  cases  of  cicatricial 
stricture  can  be  treated  by  gradually  progressive 
dilatation  with  fairly  satisfactory  results.  In  im- 
passable strictures  gastrostomy  must  be  performed. 
It  is  sometimes  found  that  strictures  which  were 
impassable  from  above  downwards  admit  of  the 
passage  of  a  bougie  passed  from  the  incision  in  the 
stomach.  Permanent  intubation  of  the  oesophagus 
[Sy/zio/ids's  /iiht:)  has  also  been  employed. 

1 1.  Dilatation. — Primary  dilatation  of  the  oeso- 
phagus is  very  rare.  In  the  few  instances  recorded 
the  middle  segment  was  chiefly  affected  and  a 
spindle-shaped  dilatation  produced.  Hypertrophy 
of  the  muscular  wall  was  also  present.  It  has  been 
suggested  that  these  cases  were  examples  of  spasm 
of  the  cardiac  orifice  of  the  stomach  which,  of 
course,  would  disappear  after  death  ;  but  against 
this  explanation  is  the  fact  that  it  is  not  the  lowest 
part  of  the  tube  that  undergoes  the  greatest  amount 
of  dilatation.  Secondary  dilatation  above  a  stricture 
is  a  far  more  common  condition.  It  needs  no 
treatment,  except  that  of  the  stricture,  to  which  it 
is  due. 

12.  Tumours. — Innoieut  tumours  are  rare. 
Papillomata,  mucous  cysts,  fibromata,  and  myxo- 
mata  'have  been  occasionally  met  with.  These 
tumours  tend  to  assume  a  polypoid  character,  and 
when  situated  near  the  upper  limit  of  the  cesophagus 
may  be  snared  or  avulsed  by  forceps. 

Malignant  Tumours. — Sarcoma  is  one  of  the 
rarities  of  medicine.  Cancer  of  the  cesophagus  is 
unfortunately  of  common  occurrence,  and  is  most 
frequently  met  with  between  the  ages  of  45  and 
60  years.  It  is  four  times  as  frequent  in  men 
as  in  women,  and  is  as  often  found  in  the  upper 
as  in  the  lower  segment  of  the  gullet.  Squamous 
epithelioma  is  the  commonest  variety,  but  in  about 
5  per  cent,  of  the  cases  a  spheroidal-celled  car- 
cinoma (encephaloid  or  scirrhous)  is  met  with.  The 
growth  usually  takes  an  annular   form,    and  is 
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I  to  \h  inches  in  length.  The  tumour  infiltrate- 
all  the  coats  of  the  gullet  and,  owing  to  the  irrita- 
tion caused  by  the  passage  of  the  food,  ulceration 
sets  in  early.  Not  infrequently  ulceration,  by  in- 
creasing the  lumen  of  the  tube,  lessens  the  dysphagia 
temporarily.  The  earliest  and  chief  symptom  is 
dysphagia,  which  is  increased  by  spasm.  Regurgi- 
tation of  food  mixed  with  ropy  mucus  and  perhaps 
with  lilood  and  particles  of  the  growth  soon  sets  in  ; 
and  cough  with  foul  breath  is  generally  present. 
The  course  of  the  disease  is  very  rapid,  death 
supervening  in  a  large  majority  of  cases  in  from 
6  to  12  months  after  the  commencement  of  the 
dysphagia.  The  patient  may  die  of  inanition,  of 
cancerous  cachexia,  of  septic  broncho-pneumonia, 
of  gangrene  of  the  lung,  of  septic  pleurisy,  or  of 
perforation  of  the  aorta  or  other  large  vessels  with 
fatal  h.tmatemesis.  The  above  complications  are 
largely  the  result  of  extension  of  the  ulcerative 
process  to  the  bronchi,  lung,  blood-vessels  and 
pleura.  Extension  to  the  lymphatic  glands  in  the 
neck  and  chest  is  common,  but  secondary  growths 
in  parts  other  than  the  thorax  are  exceptional. 
In  rare  cases  the  patient  may  die  of  cesophageal 
cancer  without  having  made  any  complaint  of  dys- 
phagia. Pain  is  not  usually  a  prominent  symp- 
tom, ljut  in  some  cases  it  is  both  extreme  and 
constant. 

The  diagnosis  in  the  early  stages  is  sometimes 
difficult,  and  in  the  latent  cases  impossible.  The 
early  symptoms  are  those  of  stricture.  It  is  there- 
fore necessary  to  exclude  cicatricial  stricture  and 
pressure  from  without  (mediastinal  growth  or 
aneurysm).  The  presence  of  enlarged  cervical 
lymphatic  glands  suggests  cancer.  The  bougie 
demonstrates  the  existence  of  a  stricture,  but  the 
instrument  must  be  introduced  with  extreme  care 
owing  to  the  liability  of  the  diseased  wall  to  per- 
foration. 

Treatment.  —In  cancers  situated  at  the  upper 
end  of  the  cesophagus  excision  is  possible  and  has 
been  performed  with  success.  In  inoperable  cases 
(the  large  majority)  permanent  '  tubage  '  or  gastros- 
tomy must  be  undertaken  as  soon  as  swallowing 
becomes  impossible.  A  flexible  gum-elastic  tube 
from  4  to  6  inches  in  length  and  funnel-shaped 
above  is  introduced,  with  the  funnel  resting  on  the 
stricture  by  means  of  a  special  introducer  [Syinonds" s 
tube).  In  many  instances  this  tube  is  not  tolerated 
by  the  patient,  and  in  impassable  strictures  it  is 
useless.  In  such  cases  the  operation  of  gastrostomy 
is  to  be  performed,  and  will  be  found  of  the  utmost 
benefit  in  prolonging  life  and  appeasing  the 
agonising  pains  of  hunger.  The  common  error  is 
to  delay  this  operation  until  the  exhausted  state  of 
the  patient  renders  any  operative  interference  in- 
admissible. 

13.  Spasm.  —  QLsophagismiis.  —  Spasmodic 
stricture  is  met  with  in  hysterical  young  women  and 
in  men  of  neurotic  tendencies.  It  must  be  dis- 
tinguished from  the  spasm  that  so  frequently  co- 
exists with  true  strictures,  cicatricial  and  malignant. 
The  spasm  generally  commences  during  a  meal,  a 
bolus  of  food  sticking  in  the  cesophagus,  and  is 
accompanied  by  coughing,  retching,  and  loud 
gurgling  sounds.  After  a  time  the  bolus  of  food  is 
either  rejected  or  passed  on  into  tlie  stomach.  A 
burning  pain  is  commonly  felt  at  the  site  of  the 
constriction. 

Important  points  in  the  diagnosis  are  the  co- 
existence of  globus  hystericus,  the  acute  character  of 
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the  pain,  the  sudden  onset  of  the  spasm,  and  the 
varying  position  of  the  obstruction,  as  experienced 
by  the  patient  and  as  detected  by  the  sound.  The 
site  of  the  spasm  may  vary  during  a  single  examina- 
tion. The  spasm  yields  in  ahnost  every  case  to 
firm  equable  pressure  and  always  relaxes  under 
anaesthesia.  The  sound  can  often  be  withdrawn 
without  encountering  any  obstruction  on  its  return 
journey.  The  affection  is  troublesome  rather  than 
dangerous,  and  a  high  degree  of  emaciation  is  but 
rarely  met  with.  The  passage  of  a  full-sized  bougie, 
which  may  be  repeated  two  or  three  times  a  week, 
is  often  curative.  The  neurotic  state  of  the  patient 
requires  treatment,  and  must  never  be  neglected. 
The  drugs  most  generally  useful  are  the  bromides 
and  belladonna,  and,  in  markedly  hysterical  girls, 
valerian. 

14.  Paralysis.  —  Paralysis  is  but  rarely  met 
with.  It  occurs  in  diseases  of  the  central  nervous 
system,  especially  in  bulbar  paralysis.  It  may, 
however,  be  a  result  of  peripheral  neuritis  as  in 
diphtheritic  paralysis  and  plumbism.  Though 
sometimes  stated  to  be  of  hysterical  origin,  it  is  very 
infrequently  met  with.  In  hysteria  spasmodic 
stricture  is  much  more  likely  to  occur  than  para- 
lysis. The  prognosis  and  treatment  depend  on  the 
cause.  Faradic  stimulation  of  the  oesophagus  has 
been  recommended.  In  general  the  employment 
of  the  stomach -tube  is  necessary  in  order  to  feed 
the  patient. 

15.  Malformations.  —  Pressure-diverticula 
{Pharyngoceles)  are  described  in  the  article  on  the 
Pharynx. 

Congenital  Malformations. — Dilatation  has  been 
already  described.  A  7neinbranous  stricture  is  very 
rarely  found  in  the  young  infant  at  the  junction  of 
the  upper  fourth  with  the  lower  three-fourths  of  the 
gullet.  Infants  have  been  born  with  a  fistula  con- 
necting the  oesophagus  and  the  trachea.  Death 
always  supervenes  in  a  few  days  or  weeks  from 
the  entrance  of  milk  into  the  respiratory  passages 
and  the  supervention  of  septic  broncho-pneumonia. 
An  imperforate  asophagus  is  commonly  due  to 
the  absence  of  one  of  the  segments  of  the  tube. 
It  is  excessively  rare.  The  attempt  to  take  the 
breast  is  followed  immediately  by  a  suffocative 
attack  owing  to  the  food  being  unable  to  enter 
the  stomach,  and  therefore  finding  its  way  into  the 
air-passages.  Gastrostomy  offers  the  only  chance 
of  saving  life  ;  but  no  successful  case  has  been  re- 
corded. 

Acquired  Malformations. —  Traction-diverticiila 
result  from  inflammatory  processes  near  the  ceso- 
phagus,  especially  when  these  end  in  suppuration, 
and  the  subsequent  shrinkage  of  the  evacuated 
abscess-cavity.  In  these  cases  a  part  of  the  abscess- 
wall  becomes  adherent  to  the  wall  of  the  cesophagus, 
which  is  thus  drawn  out  as  a  diverticulum.  These 
traction-diverticula  are  commonly  found  about  the 
bifurcation  of  the  trachea,  in  which  case  they 
originate  in  inflammation  of  the  lymphatic  glands, 
and  are  seen  springing  from  the  anterior  wall  of  the 
gullet.  More  rarely  they  are  placed  laterally. 
They  tend  to  form  pockets  in  which  food  collects 
and  undergoes  decomposition  and  introduce  a 
serious  fallacy  ;  bougies  introduced  into  the  ceso- 
phagus are  apt  to  get  caught  in  a  diverticulum. 
These  traction-diverticula  are  not  to  be  confounded 
with  pressure-diverticula  (Pharyngoceles).  See 
Pharynx,  Diseases  of. 
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CESTRUS  (olarpos,  a  gadfly).— Synon.  :  Fr. 
CEstre  ;  Ger.  Bremse. — A  genus  of  dipterous  insects, 
called  gadflies,  the  larvee  of  which,  vulgarly  known 
as  maggots  or  bots,  live  parasitically  in  man  and 
animals.  The  ordinary  human  bot,  CEstrns  hominis, 
is  of  rare  occurrence  in  England,  but  is  not  infre- 
quently met  with  in  warm  countries,  especially  in 
South  America.  The  larva  of  the  gadfly  of  the  ox, 
Qistriis  bovis,  also  occasionally  attacks  man. 

True  maggots  and  other  bot-like  larv»  are  occa- 
sionally encountered  in  medical  practice.  Living- 
stone, when  in  Africa,  was  attacked  in  the  leg  by  a 
small  bot-like  larva,  which  was  removed,  and  is  now 
preserved  in  the  museum  of  the  Royal  College  of 
Surgeons  of  England. 

OEYNHAUSEN,  or  REHME,  in  Germany. 

Gaseous  thermal  salt  waters,  closely  resembling 
those  of  Nauheim.    See  Mineral  Waters. 

oVdIUM  albicans.— Synon.  :  Saccharo- 
niyccs  mycodenna  ;  Mycoderma  vini  (Grawitz). — 
A  vegetable  parasite,  associated  with  thrush.  See 
Mouth,  Diseases  of  (p.  1030). 

OINOMANIA  [oivos,  wine;  and  juavi'a,  mad- 
ness).— A  synonym  for  dipsomania.  See  Dipso- 
mania. 

OLD  AGE,  Signs  oi.—See  Senility. 

OLFACTORY  SENSE,  Morbid  Conditions 

of. — The  principal  morbid  conditions  that  occur  in 
connection  with  the  sense  of  smell  are  the  follow- 
ing :  (l)  Hyperesthesia  ;  (2)  Subjective  Sensations 
of  Smell ;  (3)  Perversion  of  the  Sense  of  Smell  ; 
and  (4)  Olfactory  Anaesthesia. 

1.  Olfactory  Hyperaesthesia.  —  Synon.  : 
Hyperosmia.— This  condition  is  seen  in  the  in- 
creased nervous  sensibility  which  results  from  chronic 
debilitating  illness.  It  occurs  also  in  hysteria,  in 
which  remarkable,  almost  animal,  acuteness  of  the 
sense  is  sometimes  present,  so  that  not  only  objects 
but  persons  have  been  discriminated  by  this  means. 
In  insanity  the  same  condition  is  sometimes  met 
with.  A  less  degree  of  olfactory  hyperccsthesia  is 
occasionally  met  with  in  epileptics  and  persons  suf- 
fering from  myxoedema.  It  is  usually  associated 
with,  and  has  to  be  distinguished  from,  an  altered 
appreciation  of  odours,  shown  in  the  abnormal  en- 
joyment of  or  disgust  at  the  odours  which  are  recog- 
nised with  natural  or  preternatural  acuteness.  The 
condition  is  probably  of  central  origin  and  rarely 
calls  for  special  treatment. 

2.  Subjective  Sensations  of  Smell. — Sub- 
jective sensations  of  smell  occur  from  central  disease, 
or  from  irritation  of  the  nerve  of  smell.  In  the 
insane,  olfactory  hallucinations  occur,  though  less 
commonly  than  those  of  the  visual  or  auditory  sense. 
Schlager  met  with  them  in  five  cases  out  of  six 
hundred.  In  epilepsy  subjective  sensations  of  smell 
occur  as  occasional  prodromata  of  fits,  and  the 
disease  in  these  cases  probably  involves  the  olfac- 
tory centre  in  the  anterior  part  of  the  temporo- 
sphenoidal  lobe.  It  was  so  in  a  case  of  tumour 
recorded  by  Sander.  Irritation  of  the  nerve  from 
meningeal  disease  or  injury  also,  in  rare  cases, 
causes  olfactory  hyperjesthesia.  Persistent  disagree- 
able smells  are  occasionally  complained  of  after 
influenza. 

3.  Perversion   of  the  Sense  of  Smell. 

Synon.  :  Parosmia. — This  is  a  rare  condition  which 


OLFACTORY  SENSE 


ONYX 


occasionally  results  from  irritation  of  the  nerve  or 
central  organ.  In  a  case  recorded  by  Legg,  some 
time  after  an  injury  to  the  head,  all  substances 
'  tasted  '  of  gas  or  paraffin,  and  there  was  marked 
diminution  in  the  acuteness  of  the  sense  of  smell. 

4.  Olfactory  Anaesthesia.  —  Synox.  : 
Anosmia. 

Definition. — Loss  or  diminution  of  the  sense  of 
smell. 

Etiology. — The  causes  may  be  local  changes 
in  the  organ  of  smell  ;  disease  of  the  nerve  ;  or 
disease  of  the  centre. 

(a)  Among  /ocai  causes  may  be  mentioned  the 
following;  (l)  Acute  and  chronic  catarrh  of  the 
olfactory  mucous  membrane,  the  latter  causing 
thickening — a  condition  sometimes  produced  by 
excessive  snuff-taking.  A  large  proportion  of  the 
cases  follow  severe  and  prolonged  catarrh,  and  are 
due  purely  to  the  local  effect  on  the  tissues  through 
which  the  olfactory  nerve-endings  are  stimulated. 
(2)  Dryness  of  the  mucous  membrane,  as  in  cases 
of  destruction  of  the  external  nose  (Notta),  or  in 
paralysis  of  the  fifth  nerve.  (3)  Occlusion  of  the 
passage  by  polypus,  preventing  the  access  of  air  to 
the  olfactory  region.  (4)  Lnpaired  access  of  air 
consequent  on  facial  paralysis.  The  loss  of  the 
power  of  dilating  and  keeping  expanded  the  nostril 
prevents  a  due  quantity  of  air  being  drawn  through 
the  nasal  passage  ;  and,  moreover,  the  loss 
of  power  of  compressing  the  nostril  in  'sniffing' 
prevents  the  air  being  directed  into  the  olfactory 
region.  (5)  In  rare  cases  loss  of  pigment  in  the 
nose,  consequent  on  general  loss  of  pigment,  has 
appeared  the  cause  of  loss  of  smell. 

(i)  Damage  to  the  olfactory  nei-z'e  may  result  from 
injury  or  disease.  It  is  not  an  uncommon  result  of 
blows  or  falls  upon  the  head,  and  it  is  probable  that 
in  these  cases  the  delicate  olfactory  nerves  are 
lacerated  as  they  pass  through  the  bone,  or  may 
even  be  torn  from  the  bulb  (see  Nose,  Diseases  of). 
The  bulb,  or  tract,  may  also  suffer  in  adjacent 
disease,  as  tumour,  abscess,  caries  of  the  bone,  and 
meningeal  changes,  especially  syphilitic.  Spon- 
taneous atrophy  of  the  olfactory  bulbs  occasionally 
occurs  in  old  age,  and  has  been  met  with  in  younger 
persons,  and  (rarely)  in  tabes  dorsalis.  Excessive 
stimulation  of  the  nerve  by  a  very  powerful  odour 
has  been  followed  by  anosmia. 

{<")  In  cerebral  disease  the  sense  of  smell  is  some- 
times lost.  It  may  be  impaired  in  so-called  func- 
tional disease,  as  in  hysteria,  and  in  degenerative 
disease,  as  paralytic  dementia.  It  is  occasionally 
lost  in  organic  disease  involving  the  roots  of  the 
olfactory  nerve.  Unilateral  anosmia  has  been  met 
with  in  cases  of  aphasia  (Hughlings  Jackson),  an 
association  which  is  explained  by  the  passage  of  the 
external  root  of  the  olfactory  nerve  past  the  island 
of  Reil  to  the  anterior  part  of  the  temporo-sphenoi- 
dal  lobe.  Together  with  the  other  special  senses, 
loss  of  smell  has  been  observed  on  the  side  opposite 
to  a  lesion  near  the  posterior  extremity  of  the  in- 
ternal capsule  in  the  opposite  hemisphere. 

It  is  to  be  remembered  that  the  olfactory  nerves 
are  sometimes  congenitally  absent. 

Symptoms. — The  evidence  of  anosmia  is  the  loss 
of  the  perception  of  odours  and  flavours — the  former 
term  being  applied  to  the  sensation  when  its  cause 
enters  Ijy  the  anterior  nares,  the  latter  when  it  enters 
by  the  posterior  nares  and  the  sensation  is  blended 
with  that  of  taste.  It  is  generally  imagined  that 
flavours  are  tasted,  and  hence  those  who  are  sufter- 


ing  from  anosmia  are  said  to  have  lost  smell  and 
taste.  The  loss  of  the  olfactory  sensation  may  be 
partial  or  complete,  according  to  the  extent  of  in- 
volvement of  the  nerves.  In  some  cases,  especially 
of  traumatic  origin,  the  ability  to  perceive  one  or 
two  odours  may  be  unimpaired,  no  others  being 
recognised.  It  may  be  lost  on  both  sides,  when 
due  to  degenerative  changes  ;  or  on  one  side  only, 
from  local  changes  or  injury  or  brain-disease. 
When  due  to  organic  brain-disease,  it  is  generally 
lost  on  the  side  of  the  cerebral  lesion.  Unilateral 
loss,  in  hysterical  hemianesthesia,  occurs  on  the 
side  opposite  to  the  hemisphere  which  is  in  a  state 
of  partial  inhibition  ;  and  a  similar  loss,  with  that 
of  the  other  special  senses,  has  been  met  with  in 
rare  cases  of  organic  disease. 

Diagnosis. — The  diagnosis  presents  little  diffi- 
culty. In  examination,  care  must  be  taken  to 
employ  only  substances — as  aromatic  oils,  &c.  — 
which  affect  the  olfactory  nerve,  and  not  acrid  sub- 
stances, as  ammonia  and  acetic  acid,  which  stimu- 
late also  the  fifth  nerve. 

Prognosis.  — The  prognosis  in  anosmia  is  favour- 
able when  it  is  due  to  a  local  cause  which  has 
existed  but  a  short  time,  or  in  which  its  cause  (such 
as  obstruction  from  polypus)  can  be  removed.  Pro- 
longed changes  in  the  mucous  membrane  of  the 
nose  seldom  pass  away  sufficiently  to  permit  restora- 
tion of  smell  ;  and  whenever  there  is  reason  to 
suspect  injury  or  disease  of  the  olfact(3ry  nerve  or 
centre,  recovery  is  very  improbable.  Hence  trau- 
matic loss  of  smell,  which  has  continued  for  some 
months,  will  certainly  persist. 

Treatment. — Anosmia,  as  a  symptom,  rarely 
calls  for  treatment,  which  should  be  directed  to  its 
cause.  Sometimes  local  stimulation  is  of  service  ; 
and  occasionally  counter-irritation,  by  blisters  to  the 
neck,  has  appeared  to  assist  recovery.  In  hysterical 
cases  faradisation  of  the  nasal  mucous  membrane 
has  been  recommended  ;  but  the  olfactory  nerve 
itself  is  not  accessible  to  electrical  stimulation.  The 
chief  therapeutical  measures  are  those  for  the  treat- 
ment of  the  nasal  mucous  membrane.  Sec  Nose, 
Diseases  of.  W.  R.  Gowers. 

OLIG/EMIA  (oXiyos,  small;  and  af/xa,  blood). — 
Deficiency  of  the  total  amount  of  blood  in  the  body. 
See  Blood,  iSlorbid  Conditions  of. 

OMENTUM,  Diseases  of. —5c6- Peritoneum, 
Diseases  of. 

ONANISM  (Onan).— A  synonym  for  masturba- 
tion.   5(V  Masturbation. 

ONYCHAUXIS  (uvv^,  a  nail  ;  and  av^avi^',  to  in- 
crease).— Hypertrophy  of  the  substance  of  the 
nails.    Sec  NAILS,  Diseases  of. 

ONYCHIA  (ofu|,  the  nail). —An  inflammatory 
affection  of  the  matrix  of  the  nail.  Sec  Nails, 
Diseases  of. 

ONYCHOGRYPHOSIS  (ow^  the  nail;  and 
ypvTrds,  curved). — Curvature  or  deformity  of  the 
nails.    See  Nails,  Diseases  of. 

ONYCHOMYCOSIS  (wu|,  the  nail  ;  and  iJ^vK-qs, 
a  fungus).  —  Parasitic  disease  of  the  nails.  Sec 
Nails,  Diseases  of. 

ONYX. — A  collection  of  pus  at  the  bottom  of 
the  anterior  chamber  of  the  eye.  Sec  Eye,  Dis- 
eases of  (p.  505). 
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OPHTHALMIA  {o<p9a\ti6s,  the  eye). — Synon.  : 
Fr.  Opkthalmie  ;  Ger.  Ophthalmia. — A  term  re- 
stricted by  custom  to  inflammation  originating  in 
the  superficial  structures  of  the  eye,  such  as  the 
varieties  of  conjunctivitis,  or  the  phlyctenulas  which 
sometimes  appear  upon  the  cornea  and  may  give 
rise  to  shallow  ulcers.    See  Eye,  Diseases  of. 

OPHTHALMITIS  (o<i,&aKix.6%,  the  eye).  — 
Synon.  :  Panophthalmitis  ;  Fr.  Ophthalmite  ;  Ger. 
Aitgeneiitziindung. — A  term  which  has  been  used 
to  express  inflammation  affecting  the  whole  of  the 
structures  of  the  eyeball.    See  Eye,  Diseases  of. 

OPHTHALMOMALACIA  (o^>eaV<<s,  eye; 
fiaXaKia,  softness). — A  term  recently  applied  to  a 
diminution  of  ocular  tension  appearing  sponta- 
neously. The  atiology  of  the  condition  is  unknown, 
though  there  may  be  a  history  of  traumatism. 
Neuralgic  pains,  dilatation  of  the  pupil,  and  photo- 
phobia may  co-exist. 

OPHTHALMOSCOPE  {ocpea\fj.6s,  the  eye  ;  and 
(TKOTriw,  I  examine). — .Synon.  :  Fr.  Ophthalmo- 
scope ;  Ger.  Augenspiegel. 

The  ophthalmoscope  is  an  instrument  for  lighting 
up  the  interior  of  the  eye  in  such  a  manner  as  to 
render  the  contained  structures  clearly  visible. 

Description. — The  first  ophthalmoscope  was 
invented  about  1847,  by  the  late  Mr.  Charles 
Babbage,  who  laid  it  aside  because  an  ophthalmic 
surgeon  to  whom  he  showed  it,  and  who  failed  to 
perceive  its  probable  utility,  afforded  him  no  en- 
couragement. In  1 85 1  another  form  of  the  instru- 
ment was  invented  by  Helmholtz  ;  but,  in  1852, 
Babbage's  original  form  was  re-invented  by  Ruete, 
and  this,  with  a  few  unimportant  modifications,  has 
ever  since  held  its  ground  in  practice.  It  consists, 
essentially,  of  a  slightly  concave  mirror,  with  a 
small  central  perforation  ;  or,  if  the  mirror  be  of 
silvered  glass,  with  the  silvering  removed  from  a 
small  circle  in  the  centre.  A  mirror  the  size  of 
a  shilling  is  large  enough  for  most  practical  pur- 
poses, and  a  central  aperture  of  not  more  than 
2  or  3  millimetres  in  diameter  is  better  than  a 
larger  one.  The  mirror  may  be  attached  to  a 
handle  of  any  proportions  preferred  by  the  owner, 
or  may  be  left  without  one  ;  but  it  must  be  ac- 
companied by  certain  auxiliary  convex  and  con- 
cave lenses,  the  uses  of  which  will  be  presently 
explained.  The  focal  length  of  the  mirror  is 
usually  about  eight  inches. 

Method  of  Use. — In  order  to  learn  the  use  of 
the  ophthalmoscope,  the  beginner  will  do  well  to 
avail  himself  of  a  contrivance  called  Perrin's  artifi- 
cial eye,  or  of  one  of  the  more  elaborate  forms  of  it 
designed  by  Landolt  and  by  Frost.  The  instrument 
essentially  consists  of  a  small  hollow  sphere  of 
metal,  to  represent  the  eye,  closed  in  front  by  a 
lens,  which  can  be  changed  at  pleasure,  and  behind 
by  a  door  for  the  insertion  of  pictures  of  various 
healthy  and  diseased  conditions  of  the  retina. 
When  an  artificial  eye  is  not  available,  the  learner 
should  take  the  patient  into  an  obscurely  lighted 
room,  and  should  stand  or  sit  facing  him,  with  the 
two  heads  upon  the  same  level.  A  gas-  or  oil-flame 
— preferably,  from  its  greater  steadiness  and  superior 
illumination,  that  of  an  argand  burner — is  then 
placed  upon  the  same  level  as  the  eye  which  is  to 
be  examined,  on  the  same  side  of  the  head,  and  a 
little  behind  it,  so  that  no  direct  light  shall  fall  upon 


the  cornea.  The  observer,  commencing  with  his 
face  exactly  opposite  that  of  the  patient,  and  about 
eighteen  inches  distant  from  it,  places  the  back  of 
the  ophthalmoscopic  mirror  against  his  eye,  using 
preferably  that  which  is  opposite  to  the  eye  to  be 
examined,  the  right  eye  for  the  patient's  left,  and 
vice  versd.  The  patient  is  directed  to  look  as  if  at 
a  distant  object,  over  the  shoulder  of  the  observer 
which  is  most  remote  from  the  eye  under  inspection, 
thus  looking  over  the  observer's  right  shoulder  when 
the  right  eye  is  being  examined.  In  this  position 
the  observed  eye  is  turned  a  little  towards  the  nose  ; 
and  the  optic  nerve-entrance,  which  is  somewhat  on 
the  nasal  side  of  the  posterior  pole,  is  brought  oppo- 
site the  pupil.  Looking  through  the  mirror-aper- 
ture, the  observer  directs  the  light  of  the  flame, 
reflected  from  the  polished  surface,  in  such  a  man- 
ner that  it  falls  into  the  pupil  of  the  observed  eye  ; 
and  this  light,  returning  from  the  eye,  reaches  him 
through  the  perforation.  It  exhibits  the  cavity  of 
the  eye  illuminated,  but,  as  a  rule,  shows  no  ob- 
jects, but  only  the  pupil  as  a  reddish  or  yellowish 
circle.  In  order  to  see  the  contained  structures,  two 
methods  are  employed,  the  indirect  and  the  direct ; 
the  former  of  which  gives  the  better  general  view 
of  the  fundus,  the  latter  the  greater  facilities  for 
studying  the  condition  of  single  points  on  the  nerve 
or  on  the  retinal  surface.  It  is  therefore  necessary 
to  be  conversant  with  both,  and  to  use  one  or  both 
as  circumstances  may  require. 

Indirect  Method. — In  using  the  indirect  method, 
the  observer  takes  a  biconvex  lens,  of  about  two 
inches  focal  length,  and  holds  it  with  his  free  hand 
in  the  track  of  the  returning  light,  and  at  about  two 
inches  from  the  eye  of  the  patient.  The  rays  of 
light,  thus  rendered  convergent,  become  united  into 
an  aerial  inverted  image  of  the  fundus  of  the  eye, 
which  image,  and  not  the  fundus  itself,  will  be  the 
object  of  vision  to  the  observer.  The  position  of 
the  image  is  in  the  focal  plane  of  the  lens,  on  the 
side  next  the  spectator  ;  and,  in  order  to  see  it 
clearly,  nothing  is  necessary  but  to  have  the  ob- 
serving eye  in  the  track  of  the  returning  rays,  and 
at  the  right  distance  from  the  image  ;  which,  it 
must  be  remembered,  with  a  two-inch  lens,  will  be 
four  inches  or  more  nearer  to  the  observer  than  the 
eye  of  the  patient.  The  whole  art  of  using  the 
ophthalmoscope  for  the  indirect  method  may  be  said 
to  consist  in  moving  the  eye  to  and  fro  upon  the  line 
of  sight  until  the  right  distance  is  attained,  without 
moving  it  laterally  so  as  to  get  out  of  the  track  of 
the  rays,  and  without  losing  the  illumination.  As 
soon  as  a  vessel,  or  any  other  defined  object,  is  seen, 
the  observer  knows  that  his  distance  is  correct,  and 
he  then  causes  the  patient  to  change  the  direction 
of  his  eye  until  every  part  of  its  fundus  has  come 
successively  into  view.  The  image,  it  must  be  re- 
membered, is  inverted  in  every  particular  ;  its  nasal 
side  representing  the  temporal  side  of  the  retina, 
and  its  upper  portion  the  lower  portion  of  the  re- 
tina. In  first  attempts  to  use  the  ophthalmoscope 
it  is  desirable  to  have  the  pupil  of  the  observed  eye 
dilated  by  atropine  or  duboisine,  but,  after  dexterity 
has  been  attained,  the  dilatation  may  in  most  cases 
be  omitted.  The  details  of  the  retinal  image  are 
sometimes  more  or  less  obscured  by  an  image  or 
images  of  the  lamp-flame  ;  of  which  there  may  be 
two,  one  formed  by  the  anterior  and  one  by  the 
posterior  surface  of  the  lens.  These  images  are 
only  sources  of  embarrassment  when  the  lens  is  held 
vertically,  and  may  be  displaced  and  put  out  of 
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sight  by  giving  it  a  small  degree  of  obliquity.  A 
bright  image  of  the  mirror  itself  upon  the  cornea, 
showing  the  central  perforation  as  a  dark  spot,  is 
sometimes  troublesome  to  beginners  ;  and  it  is  said 
that  this  image  has  even  been  mistaken  for  that  of 
the  optic  nerve.  The  blackness  and  sharp  definition 
of  the  perforation  should  render  such  a  mistake  im- 
possible ;  and  the  image  may  readily  be  displaced 
by  a  slight  alteration  of  the  angle  at  which  the 
mirror  is  held. 

In  order  to  magnify  the  inverted  image,  and  to 
increase  its  brightness  by  bringing  the  mirror  nearer 
to  the  eye  of  the  patient,  a  convex  lens  may  be 
placed  behind  the  mirror  for  the  observer  to  look 
through.  Something  of  this  kind  is  always  neces- 
sary for  observers  who  have  reached  the  period  of 
life  at  which  spectacles  are  required  for  reading  ; 
and  it  is  advantageous  to  all  persons.  The  writer's 
practice  is  to  use  a  lens  of  about  seven  inches  focal 
length  in  this  manner  ;  and  there  is  thus  obtained  an 
image  which  for  many  purposes  is  as  good  as  that 
afforded  by  the  direct  method.  With  such  a  lens 
the  eye  of  the  observer  can  be  only  seven  inches 
from  the  image,  and,  as  this  will  be  formed  four 
inches  in  front  of  the  eye  of  the  patient,  it  follows 
that  the  two  faces  will  be  only  eleven  inches  apart. 
At  this  comparatively  small  distance,  the  illumina- 
tion of  the  fundus  of  the  observed  eye,  which  is 
afforded  by  a  good  mirror,  is  exceedingly  satis- 
factory. 

Direct  Method.  —  In  the  direct  method,  the  ob- 
server does  not  apply  any  intervening  glass  between 
the  mirror. and  the  eye  of  the  patient,  but  comes  as 
close  to  the  latter  as  possible,  and  looks,  not  at  an 
aerial  optical  image,  but  at  the  actual  fundus  itself, 
magnified  by  its  own  crystalline  lens.  It  is  only 
when  the  eyes  of  both  observer  and  patient  are  of 
normal  refraction,  or  emmetropic,  that  this  can  be 
done  without  the  aid  of  a  lens,  which  when  re- 
quired is  most  conveniently  placed  behind  the 
mirror.  The  lens  employed  for  this  purpose  must 
be  such  as  to  correct  the  sum  of  the  error  of  refraction 
of  both  the  eyes  ;  and  must  therefore  be  concave 
when  this  error  is  on  the  side  of  myopia,  convex 
when  it  is  on  the  side  of  hypermetropia.  An  ob- 
server who  is  short-sighted  will  begin  his  investiga- 
tion with  a  concave  lens  behind  his  mirror,  which 
corrects  his  own  short  sight  ;  and  he  will  add  to  or 
diminish  the  power  of  this  lens  to  meet  any  degree 
of  ametropia  which  the  observed  eye  may  present  in 
addition  to,  or  in  diminution  of,  his  own.  In  order 
to  facilitate  the  required  changes,  all  necessary 
lenses  are  now  usually  mounted  upon  a  revolving 
disc  placed  behind  the  mirror,  and  so  arranged  that 
each  one  of  them  can  be  brought  in  turn  before  the 
aperture.  In  one  of  the  best  of  the  modern  forms 
of  instrument,  that  of  Loring  of  New  York,  the 
mirror  itself  is  made  to  turn  upon  pivots  in  a  verti- 
cal line  independently  of  the  disc  of  lenses,  so  that 
the  correcting  lens  receives  no  obliquity  from  the 
position  of  the  mirror.  This  contrivance  is  valuable 
in  some  cases,  especially  when  a  correcting  lens  of 
high  power  is  required,  because  such  a  lens,  if  held 
obliquely,  is  liable  to  produce  some  distortion  of  the 
objects  seen  through  it.  In  using  the  revolving 
disc,  a  normal-sighted  observer  commences  with  no 
lens  behind  the  aperture  ;  and,  if  he  then  obtains 
clear  definition,  he  knows  that  the  eye  into  which 
he  is  looking  is  normal-sighted  also,  or  at  most  is 
only  in  a  slight  degree  hypermetropic.  If,  on  the 
contrary,  he  does  not  obtain  a  clear  image,  he  knows 


that  the  eye  into  which  he  is  looking,  unless  the 
transparency  of  its  media  be  impaired,  is  not  normal- 
sighted,  but  that  it  is  either  myopic,  or  hyper- 
metropic in  a  somewhat  high  degree.  Keeping  the 
fundus  in  view,  he  causes  the  disc  to  revolve  until  a 
lens  comes  over  the  aperture  which  renders  the 
picture  distinct  ;  and  he  has  then  only  to  see  the 
number  and  kind  of  the  lens  in  order  to  know  the 
degree  as  well  as  the  nature  of  the  defect  of  refrac- 
tion. In  many  cases  it  is  even  possible  to  prescribe 
spectacles,  as  the  result  of  such  an  examination, 
with  a  very  fair  degree  of  correctness  and  success. 
But  the  chief  use  of  the  direct  method,  especially  in 
the  applications  of  the  ophthalmoscope  as  an  instru- 
ment of  diagnosis  in  general  medicine,  is  to  scru- 
tinise, as  already  stated,  some  portion  of  the  fundus 
of  the  eye  which  has  been  shown,  by  the  indirect 
method,  to  require  more  minute  examination  than 
that  method  will  itself  permit  the  observer  to 
accomplish. 

OPHTHALMOSCOPIC  APPEARANCES. — In  order  to 
interpret  ophthalmoscopic  appearances,  and  to  dis- 
tinguish physiological  variations  from  pathological 
changes,  it  is  before  all  things  necessary  to  bear  in 
mind  the  anatomy  of  the  structures  which  are,  or 
may  be,  rendered  visible,  and  the  relations  which 
they  bear  to  each  other.  The  fundus  of  the  eye  is 
composed  of  several  layers,  the  more  anterior  of 
which  commonly  conceal  the  posterior  ;  and  conceal 
them  in  such  a  manner  that,  when  the  former  are 
rendered  more  transparent  by  malformation  or 
disease,  the  latter  are  brought  into  view. 

1.  Sclerotic. — Commencing  with  the  posterior 
layer,  it  consists  of  the  inner  surface  of  the  sclerotic, 
a  smooth  and  shining  white  surface,  which  is  ordi- 
narily entirely  concealed  by  the  pigmentation  of  the 
choroid  and  of  the  posterior  or  epithelial  layer  of  the 
retina.  The  sclerotic  is  naturally  visible,  as  a  general 
white  background  to  a  vascular  network,  in  cases  of 
albinism,  in  which  the  natural  pigment  of  the  eye  is 
congenitally  absent,  or  in  some  very  fair  persons, 
who  are  not  albinos,  but  whose  eyes  are  very 
sparingly  pigmented.  It  is  rendered  visible  in 
patches,  as  a  result  of  malformation  or  disease,  in 
cases  in  which  it  is  exposed  by  a  fissure  through  the 
choroid,  such  as  generally  accompanies  colohoma 
iridis  ;  in  cases  in  which  the  choroid  has  suffered 
atrophy  as  a  result  of  antecedent  licemorrhage  or  in- 
flammation ;  and  in  the  immediate  neighbourhood 
of  the  optic  discs,  in  the  so-called  crescents  of 
choroidal  atrophy  which  are  so  often  associated  with 
high  degrees  of  myopia.  The  whiteness  of  an  ex- 
posed sclerotic  may  be  distinguished  from  that  of  an 
opaque  white  deposit  in  the  choroid  or  in  the  retina, 
by  many  small  physical  characters,  such  as  the  rela- 
tion of  the  borders  of  the  whiteness  to  the  neigh- 
bouring tissues  and  vessels,  which  will  show  the  one 
to  be  the  result  of  the  removal,  the  other  of  the 
addition,  of  material.  The  most  conspicuous  white 
deposits  are  those  associated  with  albuminuria  or 
diabetes  mellitus,  with  syphilitic  retinitis,  and  with 
the  first  stages  of  retinal  glioma.  In  all  these  the 
deposits  manifestly  cover  and  conceal  vessels,  which 
may  be  seen  to  emerge  from  beneath  them  ;  while 
in  complete  atrophy  of  portions  of  choroid,  it  is  not 
uncommon  to  see  a  few  remains  of  dwindled  vessels, 
and  other  shreds  of  choroidal  tissue,  rendered  un- 
usually conspicuous  by  their  white  background,  and 
manifestly  situated  in  a  plane  anterior  to  it. 

2.  Choroid. — The  next  layer  from  behind  for- 
wards is  the  choroid,  which  is  essentially  a  vascular 
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network,  containing  more  or  less  pigment  in  the 
intervals  between  the  vessels.  In  very  fair  eyes, 
as  already  mentioned,  the  choroid  may  allow  the 
general  whiteness  of  the  sclerotic  to  shine  through  ; 
but,  in  the  great  majority  of  cases,  it  conceals  the 
latter  entirely.  In  like  manner,  the  actual  struc- 
ture of  the  choroid  is  itself  usually  concealed  by 
the  pigment  in  the  epithelial  layer  of  the  retina ; 
and  the  choroid  generally  only  plays  the  part  of  a 
red  background,  varying  up  to  dark  chocolate 
colour  in  very  dark  eyes,  and  exhibiting  neither 
structure  nor  vessels.  When  the  retinal  epithelium 
is  scantily  pigmented,  as  occurs  in  light  eyes,  the 
larger  choroidal  vessels  may  be  seen  through  the 
retina  ;  and  they  are  readily  distinguished  from 
those  proper  to  this  structure  by  their  different 
arrangement ;  the  vessels  of  the  retina  being 
arborescent,  while  those  of  the  choroid  are  either 
nearly  parallel  to  one  another,  or  arranged  in  more 
or  less  diamond-shaped  reticulations.  When  both 
sets  are  visible  together,  moreover,  the  vessels  of 
the  retina  will  be  clearly  seen  to  be  in  a  plane 
anterior  to  that  of  the  vessels  of  the  choroid,  and 
a  variety  of  minute  differences  of  colour  and  aspect 
will  suffice  to  show  that  the  two  sets  form  parts  of 
■different  circulatory  systems. 

3.  Retina. — The  retina  itself  is  formed  of  several 
layers,  the  deepest  of  which  contains  the  perceptive 
elements,  or  the  rods  and  cones  of  the  so-called 
Jacob's  membrane.  In  front  of  the  perceptive 
elements  there  are  ganglionic  and  granular  layers, 
subservient  to  the  functions  or  to  the  nutrition  of 
the  rods  and  cones  ;  and,  in  front  of  these  again, 
a  layer  of  connective  tissue,  containing  and  sup- 
porting the  conducting  fibres,  which  are  ultimately 
massed  together  in  the  trunk  of  the  optic  nerve, 
and  which  convey  impressions  from  the  retina  to 
the  brain.  The  fibre-layer  and  its  connective  tissue 
are  necessarily  thickest  in  the  immediate  neighbour- 
hood of  the  optic  nerve,  and  they  thin  off  towards 
the  peripheral  parts  of  the  retina  ;  while  all  but 
the  perceptive  elements  are  wholly  wanting  over  a 
small  circle  or  depression  at  the  posterior  axis  of 
the  eyeball,  a  little  to  the  outer  side  of  the  nerve, 
and  known  as  the  'yellow  spot,'  with  its  fovea 
centralis.  The  central  artery  of  the  retina  enters 
the  eye  in  the  trunk  of  the  optic  nerve,  and  the 
central  vein  emerges  in  the  same  manner,  the 
circulation  between  the  two  being  almost  a  closed 
one,  save  for  a  few  very  small  and  insignificant 
anastomoses  of  the  terminal  vessels,  some  at  the 
nerve-entrance  itself,  others  in  the  ciliary  region. 
The  retinal  blood-vessels  are  chiefly  lodged  in  the 
connective  tissue  of  the  fibre  layer,  and  only  small 
twigs  dip  down  into  the  deeper  retinal  tissues. 
The  arteries  and  arterioles  divide,  and  the  veinlets 
and  veins  unite,  in  an  arborescent  fashion  ;  and  the 
two  sets  of  vessels  are  readily  distinguished  apart 
by  the  larger  calibre  and  deeper  colour  of  those 
which  carry  venous  blood.  At  the  nerve-entrance, 
both  sets  bend  at  a  right  angle,  or  nearly  so,  in 
order  to  pass  from  the  axis  of  the  nerve-trunk  into 
the  plane  of  the  retina,  or  vice  versd. 

Between  the  rods  and  cones  of  Jacob's  mem- 
brane, and  the  anterior  or  capillary  layer  of  the 
choroid,  there  is  a  sheet  of  pavement-epithelium, 
the  cells  of  which  contain  a  larger  or  smaller 
quantity  of  pigment.  This  epithelial  layer  was  at 
one  time  regarded  as  part  of  the  choroid,  but  more 
recent  histologists  refer  it  to  the  retina.  When 
full  of  pigment,  it  forms  an  opaque  screen,  by 


which  the  choroid  is  concealed  from  view,  and 
against  which  the  delicate  retinal  structures,  especi- 
ally near  the  nerve,  may  become  apparent  as  a 
thin,  almost  pellucid,  film,  in  which  blood-vessels 
ramify.  In  the  eyes  of  fair  people,  with  only 
scanty  pigmentation,  the  epithelium  neither  com- 
pletely conceals  the  choroid,  nor  does  it  throw  up 
the  retina  with  anything  like  the  same  distinctness, 
so  that  the  retinal  blood-vessels  are  clearly  seen, 
but  not  the  structure  which  supports  them.  When 
the  pavement-epithelium  has  been  removed,  either 
by  disease  or  by  senile  changes,  the  choroidal  tissues 
become  conspicuous. 

4.  O/itie  Nerve. — The  general  aspect  of  the  optic 
nerve  varies  greatly,  within  limits  defined  by 
differences  in  the  degree  of  its  capillary  vascularity, 
by  the  effects  of  contrast  arising  from  the  degree  of 
pigmentation  of  the  surrounding  parts,  and  by  the 
mechanical  arrangement  of  the  structures  of  which 
it  is  composed.  The  aperture  in  the  sclerotic,  by 
which  the  nerve  enters  the  eye,  is  closed  by  a 
cribriform  plate  of  condensed  connective  tissue,  the 
laiitina  cribrosa ;  and  the  fibres  normally  leave 
their  sheaths  on  the  outer  side  of  this  lamina,  only 
the  axis-cylinders  passing  through  its  perforations. 
The  combined  axis-cylinders  constitute  a  mass,  the 
whiteness  of  which  is  subdued  rather  than  glisten- 
ing, and  which  derives  a  certain  amount  of  reddish, 
roseate,  or  pink  colour  from  the  capillary  vessels  by 
which  it  is  permeated.  The  axis-cylinders,  like 
the  vessels,  bend  round  as  they  pass  from  their 
original  direction  into  that  of  the  retinal  surface  ; 
and,  in  the  majority  of  instances,  they  leave  a 
central  depression  in  the  nerve-disc  as  they  separate, 
a  depression  at  the  bottom  of  which  the  glistening 
whiteness  of  the  laini)ia  cribrosa  is  visible,  and 
which  has  been  called  the  poms  opticus.  In  other 
instances,  this  central  depression  does  not  exist, 
but  the  axis-cylinders  are  gathered  chiefly  towards 
one  side  of  the  nerve-entrance,  and  the  lamina  is 
visible  laterally  instead  of  centrally.  The  size  of 
the  porus  opticus  is  very  variable,  insomuch  that 
sometimes,  when  it  constitutes  quite  a  large  central 
depression,  it  is  described  as  congenital  or  physio- 
logical excavation  of  the  nerve.  This  congenital 
excavation  is  always  readily  distinguishable  from 
the'excavation  produced  by  the  pressure  consequent 
upon  excess  of  internal  tension  ;  because  the  former 
never,  and  the  latter  always,  extends  to  the  extreme 
margin  of  the  nerve.  In  other  words,  the  congeni- 
tal excavation,  however  large  and  remarkable,  is 
always  surrounded  by  a  ring  of  nerve-tissue  ;  while 
the  morbid  excavation  always  extends  to  the  margin 
of  the  opening  in  the  sclerotic.  The  position  of 
the  blood-vessels  in  the  nerve-entrance  is  also 
another  variable  factor,  since  they  are  sometimes 
nearly  central,  and  at  others  are  seen  to  pass  into 
or  out  of  the  nerve-tissue  close  to  its  margin.  In 
a  few  cases,  moreover,  the  axis-cylinders  at  some 
portion  or  portions  of  the  circumference  carry  their 
sheaths  for  a  short  distance  into  the  retina  ;  and 
the  nerve  is  then  surrounded  by  white  glistening 
processes,  with  brush-like  terminations.  Sometimes, 
again,  the  margin  of  the  opening  in  the  choroid  is 
richly  pigmented,  and  the  nerve  is  surrounded  with 
a  ring,  or  bordered  by  a  crescent,  of  chocolate  or 
black  colour. 

5.  Fundus  as  a  Whole. — The  general  appear- 
ance of  the  healthy  fundus  oculi  may  be  summed  up 
somewhat  in  the  following  way  :  The  background 
seen  in  the  inverted  image  ranges  in  colour  from  an 
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almost  chocolate  tint  in  very  dark  people  or  in  the 
dark  races,  to  a  closely  woven  reticulation  of  vessels 
carrying  red  blood,  and  affording  indications  of  the 
white  sclerotic  lying  behind  them.  In  light  eyes, 
the  retina  itself  is  invisible  ;  but  in  dark  eyes  its 
thickest  portion  appears  as  a  delicate  film,  which 
has  been  compared  to  moistened  tissue-paper,  over 
the  portion  of  the  field  which  immediately  surrounds 
the  optic  nerve.  Except  in  very  light  eyes,  the 
vessels  of  the  choroid  are  not  individually  visible, 
being  concealed  by  the  pigmentation  of  the  pave- 
ment-epithelium ;  and,  when  visible,  they  are  dis- 
tinguishable by  their  parallel  direction,  and  by  the 
absence  of  branches.  The  vessels  of  the  retina  are 
always  clearly  visible,  and  may  be  traced  along  their 
numerous  arborescent  ramifications  to  twigs  of 
extreme  fineness.  The  arteries  are  smaller  and 
brighter  than  the  veins,  and  often  present  the 
appearance  of  a  white  line  running  along  the  axis 
of  the  vessel,  almost  as  if  it  were  a  translucent  red 
tube,  carrying  a  white  fluid.  The  veins,  larger  and 
darker  than  the  arteries,  seldom  display  the  white 
line.  The  vessels  pass  off  the  optic  disc  on  all  sides, 
but  make  bold  curves  which  carry  them  clear  of 
the  region  of  the  yellow  spot.  In  the  close  vicinity 
of  the  disc,  the  vessels  are  sometimes  attended  by 
fine  white  threads,  pursuing  the  same  general  course 
with  them,  which  are  apparently  coarser  portions 
of  the  connective  tissue  by  which  they  are  sus- 
tained. The  optic  disc,  or  termination  of  the  optic 
nerve  itself,  the  most  conspicuous  object  in  the 
ophthalmoscopic  image,  stands  out  boldly  against 
its  surroundings,  and  presents  a  general  colour-effect 
which  depends  partly  upon  the  richness  of  its  capil- 
lary blood-supply,  and  partly  upon  the  greater  or 
less  degree  of  pigmentation  of  the  tissues  around  it. 
Over  part  of  its  surface,  generally  in  or  near  the 
centre,  but  sometimes  laterally,  it  displays  the 
whiter  colour  of  the  lamina  cribrosa,  and  the  mottling 
of  its  perforations  for  the  passage  of  the  nerve-fibres. 
It  is  often  bordered,  either  entirely  or  partially,  by 
a  line  of  dark  pigment  situated  at  the  margin  of  the 
choroidal  opening  ;  and  it  often  exhibits  also  a  fine 
white  line  at  its  margin,  which  is  the  edge  of  the 
opening  in  the  sclerotic,  seen  through  the  semi- 
transparent  nerve-tissue.  The  vessels  pass  over  its 
margin  without  deviation  or  change  of  plane.  The 
apparent  size  and  shape  of  the  disc  depend  much 
upon  the  refraction  of  the  eye.  As  seen  in  the  in- 
verted image,  it  appears  comparatively  small  in  a 
myopic  eye,  and  large  in  a  hypermetropic  ;  while, 
in  cases  of  astigmatism,  it  is  distorted  into  the 
appearance  of  an  oval.  In  the  same  way,  the  re- 
fraction modifies  the  apparent  actual,  but  not  the 
relative  calibre  of  the  vessels.  In  the  myopic  eye 
the  vessels  appear  of  small  diameter,  and  in  the 
hypermetropic  they  appear  of  large  diameter  ;  so 
that  no  conclusions  about  their  actual  size  can  be 
drawn  until  the  state  of  refraction  has  been  taken 
into  account.  The  fact  that  the  veins  are  relatively 
larger  or  smaller  than  usual,  when  compared  with 
the  arteries,  is,  of  course,  not  influenced  by  refrac- 
tion, except  that,  in  a  hypermetropic  eye,  such  a 
difference  would  be  more  conspicuous  than  in  a 
myopic,  by  reason  of  the  more  magnifled  image 
produced  by  the  optical  conditions  of  the  media. 

6.  Circulation — In  a  general  way,  the  blood- 
currents  in  the  vessels  of  the  retina  are  continuous 
and  uninterrupted  ;  but  any  hindrance  to  the  en- 
trance of  blood  may  be  attended  by  pulsation,  first 
in  the  veins  and  subsequently  in  the  arteries.  Such 


hindrance  may  arise  from  disordered  action  of  the 
heart,  as  in  cases  of  insufficiency  of  the  aortic  valves  ; 
from  disease  of  the  coats  of  the  arteries  ;  or  from 
increased  resistance  on  the  part  of  the  fluids  already 
occupying  the  cavity  of  the  eyeball.  The  venous 
pulse  depends  upon  an  arrest  of  the  outflow  through 
the  veins  by  the  pressure  of  the  entering  arterial 
current,  which,  at  the  acme  of  the  pulse-wave,  has 
force  enough  to  push  back  the  venous  current  when 
there  is  not  room  enough  for  both.  Hence,  in  the 
venous  pulse,  the  vessels  empty  themselves  in  a 
direction  from  the  centre  of  the  disc  towards  its 
periphery,  and  refill  in  the  opposite  direction.  The 
ordinary  cause  of  venous  pulse  is  increased  tension 
or  fulness  within  the  eyeball,  so  that  it  is  among 
the  early  symptoms  of  glaucoma  ;  but  it  is  also  to 
be  seen  in  a  small  proportion  of  cases  in  which  no 
excess  of  tension  is  to  be  discovered  either  by  touch 
or  by  symptoms,  and  in  which  the  eyes  appear  to 
be  healthy.  In  the  arterial  pulse,  the  resistance  to 
the  entrance  of  blood,  or  rather  the  disturbance  of 
the  balance  between  the  propulsive  and  the  resisting 
forces,  must  be  considerable  ;  and  the  course  of 
events  is  that  the  arterial  current  can  only  make  its 
way  into  the  eye  at  the  acme  of  the  pulse-wave, 
during  which  the  arteries  fill  from  the  centre  of  the 
disc  to  its  periphery,  to  collapse  again  as  soon  as 
the  impulse  of  the  systole  diminishes.  In  such  a 
condition,  the  impediment  to  the  entrance  of  arterial 
blood  is  sufficient  to  imperil  the  nutrition  of  the 
nerve-tissue  ;  and  the  writer  has  seen  at  least  one 
case  of  partial  nerve-atrophy,  attended  by  arterial 
pulsation,  for  which  no  other  cause  than  excessive 
arterial  tension  could  be  assigned.  Arterial  pulse 
is  probably  always  present  in  advanced  stages  of 
glaucoma  ;  but  by  the  time  it  is  produced,  the  fundus 
is  usually  obscured  or  rendered  invisible  by  other 
changes.  Apart  from  glaucoma,  its  most  frequent 
cause  is  aortic  regurgitation  ;  and  in  this  form  the 
eye  does  not  suffer,  except  together  with  other  parts 
of  the  organism. 

7.  Optic  Neuritis  and  Atrophy. — The  morliid 
appearances  seen  with  the  ophthalmoscope,  and 
interesting  to  the  physician,  are  chiefly  those  which 
point  to  the  existence  of  some  diathesis,  or  to  the 
presence  of  disease  in  other  organs.  Swelling  of 
the  intra-ocular  extremity  of  the  optic  nerve,  with 
obliteration  of  its  margins  and  obstruction  to  its 
vessels,  occurs  in  many  forms  of  intracranial  disease, 
especially  in  connection  with  intracranial  tumour, 
and  is  often  followed  by  atrophy  and  blindness 
when  life  is  sufficiently  prolonged.  The  most  in- 
teresting characteristic  of  these  cases  is  that,  since 
the  swelling  aft'ects  only  the  connective-tissue  layer, 
which  is  absent  over  the  region  of  the  yellow  spot, 
there  is  commonly  no  diminution  of  the  acute- 
ness  of  central  vision  until  the  atrophic  changes 
have  commenced  ;  Ijy  which  time,  in  many  in- 
stances, the  primary  swelling  has  passed  away. 
Hence,  for  many  years,  there  existed  great  uncer- 
tainty about  the  cause  of  the  atrophy,  and  this  un- 
certainty was  only  removed  when  physicians  began 
to  examine  the  fundus  oculi  in  all  cerebral  cases, 
without  regard  to  the  state  of  sight.  Prior  to  that 
time,  the  intra-ocular  changes  were  apt  to  remain 
undiscovered  in  their  primary  stage,  and  until  com- 
mencing impairment  of  vision  produced  resort  to  an 
ophthalmologist,  followed  by  an  ophthalmoscopic 
examination  in  due  course  ;  and  then  the  atrophy 
was  often  attributed  to  many  fanciful  causes,  among 
which  the  smoking  of  tobacco  held  a  prominent 
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place.  It  is  not  necessary  to  assume  that  tobacco 
is  never  injurious  to  the  optic  nerves,  in  order  to  be 
quite  sure  that  the  majority  of  the  instances  of 
atrophy  once  attributed  to  its  influence  were,  in 
reality,  due  to  a  totallj'  different  cause.  The  changes 
associated  with  intracranial  diseases  will  be  found 
described  in  a  special  article.  See  Ophthalmo- 
scope IN  Medicine. 

8.  '  AUnimimn-ic  Retinitis' — Very  frequently  in 
albuminuria,  and  occasionally  in  diabetes  mellitus, 
the  fundus  of  the  eye  becomes  studded  over  with 
spots  or  patches  of  a  glistening  white  colour,  which 
are  probably  due  to  fatty  degeneration  of  the  con- 
nective tissue  of  the  retina,  and  which  are  often 
associated  with  scattered  hemorrhages.  The  blood, 
in  these  instances,  is  usually  effused  into  the  fibre- 
layer,  and,  following  the  course  of  the  fibres,  be- 
comes spread  out  into  somewhat  striated  spots,  with 
brush-like  terminations.  Every  case  in  which 
either  the  white  patches  or  the  hemorrhages,  or 
both,  are  detected  by  the  ophthalmoscope,  whether 
with  or  without  impairment  of  sight,  calls  for  a  care- 
ful examination  of  the  urine,  and  renders  it  proper 
to  follow  mainly  the  indications  of  treatment  which 
such  an  examination  may  afford.  See  Plate  IX., 
fig.  I. 

9.  Hieniorrhages. — Without  the  white  patches, 
iiaemorrhages  may  occur  in  the  retina  under  various 
conditions.  Sometimes  they  are  distinctly  arterial, 
in  which  case  they  are  generally  small  in  absolute 
amount,  and  may  often  be  traced  to  some  manifest 
point  of  rupture  in  the  vessel  from  which  they  have 
occurred.  These  hemorrhages  seldom  produce 
extreme  impairment  of  vision,  although  they  are 
usually  discovered  on  account  of  some  degree  of 
impairment  ;  and  their  chief  importance  is  derived 
from  the  warning  they  may  give  of  a  state  of  brittle- 
ness  of  the  arteries,  and  of  a  consequent  liability  to 
similar  bleedings  elsewhere,  as  in  the  brain.  They 
call  for  all  the  precautions  which  such  a  state 
would  suggest,  as  for  the  consumption  of  a 
diminished  quantity  of  fluid,  and  for  the  avoidance 
of  constipation  and  of  all  violent  bodily  efforts. 

Haemorrhages  which  are  distinctly  venous  occur 
not  infrequently  in  connection  with  the  disturbances 
of  circulation  which  are  incidental  to  the  cessation 
of  the  menstrual  function,  or  to  the  irregularities 
by  which  cessation  is  preceded.  The  blood  may 
proceed  from  comparativelylarge  veins,  in  which  case 
it  often  forms  a  layer  immediately  beneath  the  mem- 


h?-ana  liinitaus  of  the  retina,  causing  great  temporary 
impairment  of  sight,  or  even  total  blindness  ;  and 
yet,  in  many  cases,  being  quickly  absorbed  without 
permanent  injury.  In  other  instances  it  may  proceed 
from  smaller  and  deep-lying  veinlets,  in  which  case 
the  effusion  will  usually  be  situated  in  the  fibre- 
layer,  and  will  tie  moulded,  so  to  speak,  by  the 
fibres,  into  what  have  been  described  as  '  flame- 
shaped  '  hemorrhages  (p.  56).  These  are  generally 
multiple,  and  usually  cause  an  impairment  of  fvmc- 
tion,  which  is  decided  although  not  total,  and  is 
often  permanent.  The  flame-shaped  hemorrhages 
are  said  by  Hutchinson  to  occur  most  frequently  in 
persons  of  gouty  diathesis,  and  he  holds  the  same 
doctrine  with  regard  to  a  less  common  form,  of 
which  some  remarkable  examples  have  been  ob- 
served by  himself,  and  by  Eales  of  Birmingham. 
In  these  cases,  the  subjects  were  young  males,  of 
constipated  habit,  and  in  many  instances  of  gouty 
family  history.  The  bleedings  were  large  in 
amount,  so  as  to  penetrate  into  the  vitreous  body 
and  to  cause  for  a  time  total  loss  of  sight,  and  were 
frequently  recurrent.  To  what  extent  they  were 
due  to  deficient  plasticity  of  the  blood,  to  abnormal 
friability  of  the  vessels,  to  variations  in  vaso-motor 
tension,  or  to  the  withdrawal  of  external  support 
from  the  vessels  by  diminished  tension  within  the 
eyeball  itself,  is  at  present  a  matter  of  conjecture. 
It  is  obvious  that  the  treatment  of  such  cases,  and 
of  retinal  hemorrhages  generally,  must  resolve 
itself  into  that  of  the  constitutional  conditions  with 
which  they  are  associated.  The  only  special  in- 
dications, as  regards  the  eye,  will  be  the  enforce- 
ment of  functional  rest,  and  the  maintenance  of  an 
elevated  position  of  the  head  during  sleep.  In  cases 
connected  with  the  cessation  of  the  menstrual 
function,  the  absorption  of  the  effiised  blood  often 
appears  to  be  promoted  by  the  careful  administra- 
tion of  iodide  of  potassium,  which  should  usually  be 
combined  with  ammonio-citrate  of  iron,  or  with 
some  other  suitable  tonic,  and  care  should  always 
be  taken  to  maintain  a  moderately  relaxed  condition 
of  the  bowels.  Even  apart  from  the  injurious 
effects  likely  to  be  produced  by  straining,  constipa- 
tion appears  to  predispose  to  hemorrhage. 

10.  Embolism  of  tJie  Central  Artery. — Sudden 
loss  of  vision  is  sometimes  occasioned  by  the 
plugging  of  the  central  retinal  artery  by  an  embolus. 
This  is  especially  to  be  suspected  in  cases  of  known 
valvular  disease  of  the  heart,  and  the  condition  is 


FIRST  PLATE 
(divided  into  six). 

1.  Normal  Optic  Disc.  The  edge  is  distinct  all  round.  To  the  outer  side  of  the  entrance  of  the  central  vessels  is  a 
roundish  pale  area  (physiological  pit)  with  a  dotted  appearance  on  its  floor  (lamina  cribrosa).    Left  eye  :  erect  image. 

2.  Slight  Optic  Neuritis.  The  edge  of  the  disc  is  concealed  above,  and  down  and  in  ;  it  is  visible,  but  blurred,  elsewhere. 
The  physiological  pit  is  indistinct.  Veins  somewhat  distended.  Outside  the  disc  are  several  retinal  hasmorrhages  (round  and 
punctate).  The  drawing  is  from  a  case  of  renal  disease,  and  the  degenerated  arteries  are  shown  to  indent  the  underlying  veins 
where  they  cross  over  them.    Left  eye  :  erect  image.       ...  .     .  1 

3.  Gross  OP'tic  Neuritis.  The  edge  of  the  disc  is  quite  invisible  everywhere.  The  disc  is  evidently  raised  above  the  level 
-of  the  adjacent  retina,  as  is  indicated  by  the  curve  of  the  vessels.  The  colour  of  the  nerve  is  changed,  being  redder  than 
normal,  particularly  at  its  periphery,  where  numerous  red  streaks  radiate  outwards  (dilated  small  vessels  lying  between  the 
nerve-fibre  bundles).  The  physiological  pit  is  filled  in  by  opaque  inflammatory  exudation  and  swollen  nerve-fibres,  and  this 
opaque  material  also  obscures  the  arteries  in  places.  The  veins  are  distended  and  very  tortuous.  Fs^om  a  case  of  cerebral 
tumour.    Right  eye  :  erect  image. 

4.  Optic  Neuritis  in  stage  of  suhsidence,  iinth  commeticing  Atrophy.  The  edge  of  the  disc  is  still  concealed  except 
outwards,  where  it  is  just  beginning  to  come  again  into  view.  In  general  colour  the  disc  is  markedly  paler  than  normal,  with 
some  opaque  tissue  (organised  exudation)  filling  up  the  physiological  pit  and  obscuring  the  central  vessels  at  their  entrance. 
The  veins  are  still  darker  than  normal  and  tortuous.    Right  eye  :  erect  image. 

5.  Optic  Atrophy  consecutive  to  Neuritis.  There  is  still  a  little  blurring  of  the  edges  above  and  below,  which  will  probably 
disappear  later.  Elsewhere  the  edge  is  distinct,  and  shows  pigmentary  change  in  the_  adjacent  retina.  ^  The  disc  is  white 
almost  everywhere,  and  the  lamina  cribrosa  is  concealed.  The  retinal  arteries  are  becoming  reduced  in  calibre  :  the  veins  will 
also  later  become  smaller.    Left  eye  :  inverted  image.  ^       ,  . 

6.  Simple  Optic  Atrophy.  The  edge  of  the  disc  is  sharply  defined.  In  colour,  the  disc  is  pale  bluish-grey,  with  distmct 
white  physiological  pit.  The  stippled  appearance  of  the  lamina  cribrosa  is  visible  over  a  large  area.  The  central  vessels  are 
somewhat  reduced  in  calibre,  and  the  veins  show  no  trace  of  any  increased  tortuosity.    Left  eye  :  erect  image. 
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readily  recognisable  with  the  ophthalmoscope.  The 
retinal  veins  are  usually  somewhat  dilated,  but  their 
contained  blood  is  broken  up  into  irregular  portions, 
in  which  an  uncertain  or  wavering  movement  may 
sometimes  be  detected.  The  arteries  are  either 
obliterated,  or  so  dwindled  as  to  be  scarcely  visible. 
The  connective  tissue  of  the  retina  rapidly  becomes 
i?loudy  and  opaque,  so  that  the  general  surface  of 
ihe  fundus  is  milky  or  opalescent ;  but  in  the  region 
of  the  yellow  spot,  where  there  is  little  or  no  con- 
nective tissue,  this  opacity  cannot  be  produced,  and 
the  red  colour  of  the  choroid  shines  through,  pro- 
ducing the  effect  of  a  cherry-red  spot  on  a  white 
ground.  After  a  few  weeks  the  retina  regains  its 
transparency,  but  the  optic  nerve  passes  into  a  state 
of  absolute  atrophy. 

Brudenei.l  Carter. 

OPHTHALMOSCOPE  IN  MEDICINE.— In  a 

larije  numl  ler  of  diseases  which  come  under  the  care 
of  the  physician — diseases  of  the  nervous  system, 
kidneys,  blood,  and  other  structures — intra-ocular 
changes  occur,  and  may  be  observed  with  the  oph- 
thalmoscope. Hence  this  instrument  is  highly 
useful  in  practical  medicine.  By  its  aid  we  can 
observe,  magnified  about  twenty  diameters,  the  ter- 
mination of  an  artery,  of  a  vein,  and  of  a  nerve  ;  a 
peculiar  vascular  structure  (the  choroid)  ;  and  a 
peculiar  nervous  structure  (the  retina).  Nowhere 
else  are  nerve  and  vessels  exposed  to  direct  obser- 
vation. Many  changes  aflecting  these  tissues 
throughout  the  body  may  be  first  and  best  detected 
here,  and  in  some  diseases  these  intra-ocular  struc- 
tures are  affected  in  a  special  manner. 

The  chief  changes  in  the  fundus  oculi  which  are 
of  importance  to  the  physician  are  the  following  : 
(a)  In  the  retinal  vessels  :  Variations  in  size,  and  in 
the  condition  of  their  walls ;  the  existence  of 
aneurysms  ;  the  tint  of  the  blood  ;  the  occurrence 
of  visilile  pulsation  in  arteries  or  veins,  of  haemor- 
rhages, or  of  vascular  obstruction,  (h)  In  the  optic 
nei~ve  or  papilla  :  Congestion,  neuritis  or  papillitis  ; 
atrophy,  simple,  consecutive  (after  neuritis), 
secondary  (to  disease  of  the  trunk  of  the  nerve),  or 
choroiditic.  (<  )  In  the  retina  :  Various  inflam- 
matory or  degenerative  changes  or  growths,  [d)  In 
the  choroid :  Inflammatory  exudations,  with  their 
resulting  disturbance  of  the  choroidal  pigment  ; 
atrophy  ;  growths.  For  a  description  of  these 
various  changes  the  reader  is  referred  to  the  special 
articles.  In  this  place  it  is  only  possible  to  point 
out  the  changes  which  present  themselves  in  the 
more  important  diseases  which  come  under  the 
physician's  care. 

I.  Diseases  AFFECTING  THE  Nervous  System. 
I.  Brain. — Two  forms  of  ocular  changes  are  met 
with:  (I)  'associated,'  the  consequence  of  the 
cause  of  the  cerebral  disease;  (2)  'consecutive,' 
the  direct  result  of  the  cerebral  disease.  Ancemia 
and  hyperceinia  of  the  brain  are  not,  as  a  rule, 
revealed  by  any  corresponding  change  in  the  retinal 
circulation,  this  being  regulated  in  a  special  manner 
by  the  intra-ocular  tension.  Such  changes,  when 
affecting  the  whole  head  and  considerable  in  degree, 
are,  however,  shared  by  the  retinal  vessels.  More- 
over, acute  cerebral  hypercemia  may,  after  a  time, 
lead  to  congestion  of  the  optic  papilla.  Acute 
g'eneral  encephalitis  is  usually  accompanied  by 
meningitis,  and  to  the  latter  the  ophthalmoscopic 
changes  are  probably  in  part  due.  There  is  a 
very  rare  form  of  chronic  general  encephalitis,  of 


which  the  symptoms  are  somewhat  like  those  of 
tumour,  but  the  only  changes  to  be  found  after 
death  are  microscopic.  In  this  condition  well- 
marked  neuritis  (papillitis)  may  be  present.  Local 
encephalitis,  which  does  not  lead  to  the  formation 
of  pus,  usually  causes  no  ophthalmoscopic  changes. 

In  cerebral  hccmorrhage  consecutive  changes  are 
extremely  rare,  and  are  almost  confined  to  cases 
of  meningeal  hremorrhage,  from  which  slight  neuritis 
may  result.  Of  associated  changes,  aneurysms  are 
rare,  but  have  been  noted  ;  retinal  hemorrhages  are 
not  infrequent.  They  are  most  significant  in  blood- 
states,  although  most  common  in  renal  disease 
associated  with  albuminuric  retinitis.  In  the  latter 
they  indicate  vascular  disease,  but  not  necessarily 
that  a  cerebral  lesion  is  hoemorrhagic,  since  they 
are  often  associated  with  softening  of  the  brain. 

In  softening  from  embolism,  retinal  embolism 
may  be,  in  rare  cases,  associated.  In  ulcerative 
endocarditis  hemorrhages  may  be  seen  in  the  retina 
—  small  extravasations  with  white  centres.  Con- 
secutive changes  are,  as  a  rule,  absent  ;  occasionally 
slight  optic  neuritis  is  developed,  apparently  as  a 
consequence  of  the  irritant  character  of  the  soften- 
ing produced  by  a  plug  from  a  malignant  endo- 
carditis. 

In  softening  f-oin  arterial  thrombosis,  when  this 
is  due  to  atheroma  of  the  vessels,  associated  changes 
(haemorrhages,  or  renal  retinitis)  may  tie  found  in 
the  retina,  but  there  are  usually  no  consecutive 
changes.  The  latter  are  also  absent  in  thrombosis 
from  syphilitic  disease  of  arteries  ;  but  associated 
changes — the  various  ophthalmoscopic  manifesta- 
tions of  syphilis — are  common,  and  are  often  of  the 
highest  diagnostic  importance. 

In  abscess  of  the  brain,  optic  neuritis  occurs  in  a 
considerable  number  of  cases,  although  not  in  all. 
It  has  no  known  relation  to  the  position  of  the 
abscess,  but  is  perhaps  most  frequent  in  the  cases 
in  which  the  abscess  results  from  an  injury. 

Tumours  of  the  brain. — Associated  changes  are 
very  rare,  and  are  confined  to  the  cases  in  which 
a  similar  growth  (glioma  or  tubercle)  exists  within 
the  eye.  Consecutive  changes  are  more  common 
than  in  any  other  cerebral  aft'ection.  Optic  neuritis 
occurs  in  about  four-fifths  of  the  cases.  On  what 
its  occurrence  or  absence  depends  we  do  not  know. 
Neither  position,  size,  nor  nature  of  growth  seems 
to  influence  it  in  any  considerable  degree.  It  does 
not  depend  entirely  on  increase  of  intracranial 
pressure.  In  some  cases  it  is  at  least  aided  by  the 
occurrence  of  meningitis.  In  many  cases  a  slight 
descending  inflammation  may  be  traced  from  the 
optic  tracts  down  the  nerves  to  the  eyes,  and  this, 
at  the  papilla,  seems  to  be  excited  in  a  more  in- 
tense degree,  probably  aided  by  the  passage  of 
irritant  material  down  the  sheath  of  the  nerve  to 
the  lymph-spaces  of  the  papilla.  The  sheath  is 
commonly  found  distended  after  death.  A  tumour 
may  exist  for  a  long  time  without  neuritis,  or  the 
neuritis  may  be  present  as  soon  as  the  symptoms  of 
tumour  manifest  themselves.  Often  the  neuritis 
and  the  tumour  correspond  in  their  course,  each 
being  acute  or  chronic.  Both  may  even  be  almost 
stationary  for  years.  An  acute  neuritis,  occurring 
during  the  course  of  a  tumour  which  appeared 
chronic,  usually  indicates  an  increase  in  the  growth, 
and  is  of  bad  prognostic  significance.  The  de- 
gree of  neuritis  varies  ;  it  is  least  in  the  tumours 
of  most  chronic  course,  and  greatest  in  the  rapid 
growths.    It  is  often  accompanied  by  hemorrhages. 
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Commonly  bilateral,  it  is  in  rare  cases  unilateral,  and 
is  then  more  common  in  the  eye  opposite  to  the 
seat  of  the  tmnour.  It  may  exist  in  considerable 
degree  without  impairing  sight.  Perception  of 
colour  is  affected  before  acuity  of  vision.  If  the 
tumour  be  arrested  by  treatment,  as  in  syphilitic 
and  tubercular  growths,  the  neuritis  will  subside  ; 
it  also  often  lessens  when  the  intracranial  pressure 
(which  drives  the  fluid  into  the  sheath  of  the  nerve) 
is  lessened  by  trephining  the  skull,  and,  still  more 
completely,  after  removal  of  the  tumour,  when  this 
can  be  effected.  Too  often,  however,  before  this 
result  is  obtained,  sight  has  been  damaged  beyond 
recovery.  Secondary  atrophy  of  the  optic  nerves 
sometimes  results  from  tumours  in  the  neighbour- 
hood of  the  chiasma,  although  far  less  commonly 
than  '  consecutive  atrophy.'    See  also  ^.  198. 

Intracra7iial  aneurysms  are  rarely  accompanied 
by  intra-ocular  changes.  Now  and  then,  an 
aneurysm  of  the  internal  carotid  has  caused  atrophy 
by  pressure,  and  even  optic  neuritis,  single  or 
double. 

Internal  hydrocephalus  is  usually  accompanied  by 
no  other  ophthalmoscopic  changes  than  slight  ful- 
ness of  the  veins.  Occasionally  simple  atrophy 
occurs,  commonly  from  the  pressure  of  the  distended 
third  ventricle  on  the  optic  commissure. 

Meninges. — Growths  in  the  meninges  lead  to 
optic  neuritis,  just  as  do  tumours  in  the  cerebral 
substance.  The  effect  of  meningitis  varies  accord- 
ing to  its  form  and  seat.  Simple  meningitis  of  the 
convexity  is  rarely  attended  by  ocular  changes. 
It  is  very  diflerent  with  basal  tubercular  menin- 
gitis. Occasionally,  though  rarely,  tubercles  of  the 
choroid  may  be  seen.  In  a  considerable  number 
of  cases  there  is  distinct  neuritis  ;  it  is  well-marked 
in  at  least  half.  Usually  too  late  to  be  of  dia- 
gnostic importance,  it  is  now  and  then  sufficiently 
early  to  decide  the  nature  of  the  case.  A  similar 
change  is  common  in  both  syphilitic  and  traumatic 
meningitis,  but  is  rare  in  the  epidemic  cerebro- 
spinal form,  except  in  cases  of  unusual  duration. 

Diseases  of  the  cranial  bones. — Caries  of  the 
sphenoid  bone  may  cause  descending  neuritis  ; 
caries  elsewhere  usually  only  affects  the  eye  by 
causing  meningitis  or  abscess.  Thickening  of  the 
cranial  bones  may  be  attended  by  neuritis,  but 
usually  the  first  visible  result  is  atrophy.  This  is 
apparently  produced  by  the  resulting  constriction 
of  the  nerve  and  sheath  at  the  optic  foramen.  Dis- 
tension of  the  sphenoidal  sinuses  may  damage  one 
or  both  nerves  by  pressure  on  therp  as  they  pass 
through  the  optic  canals  ;  in  this  affection  the  nasal 
part  of  the  nerve  is  first  involved.  Inflammatory 
mischief  or  growths  in  the  orbit  frequently  cause 
neuritis  or  atrophy,  the  optic  nerve-trunk  being 
damaged  directly.    In  these  cases  the  affection  is 


unilateral,  at  least  for  a  long  time,  and  is  often 
accompanied  by  prominence  of  the  eyeball,  and 
tenderness  when  it  is  pushed  back. 

Irijuries  to  the  head  may  affect  the  eye  in  various 
ways  :  ( I )  The  retina  may  suffer  in  consequence  of 
the  immediate  concussion.  (2)  Optic  neuritis  may 
come  on  after  a  few  days,  commonly  as  the  result 
of  a  traumatic  meningitis.  (3)  Direct  injury  to  the 
optic  nerves  may  cause  loss  of  sight  and  simple 
atrophy.  (4)  Optic  neuritis  may  come  on  some 
weeks  after  the  injury,  and  is  usually  due  to  in- 
flammatory processes  in  the  damaged  brain. 

2.  Spinal  Cord. — Acute  myelitis  and  spinal 
meningitis  are  very  rarely  attended  by  eye-changes. 
In  one  or  two  cases  coincident  optic  neuritis  has 
been  observed.  The  connection  between  the  two 
is  obscure  ;  probably  they  are  independent  effects 
of  a  common  cause,  e.g.  a  blood-state.  Sclerosis  of 
the  posterior  columns  (locomotor  ataxy)  is  accom- 
panied by  atrophy  of  the  optic  nerves  in  a  con- 
siderable number  of  cases,  although  not  perhaps  in 
more  than  15  per  cent.  When  it  does  occur  it  is 
frequentty  an  early  rather  than  a  late  symptom.  It 
is  always  the  simple  form  of  atrophy,  often  grey, 
with  unnarrowed  vessels.  Sight  usually  suffers 
gravely  ;  the  field  of  vision  is  much  restricted  ;  and 
perception  of  colours  may  be  lost.  The  atrophy  is- 
not  the  result  of  any  extension  upwards  of  the  dis- 
ease in  the  posterior  columns.  It  may  occur  when 
this  has  scarcely  commenced,  and  even  years  before 
the  earliest' symptoms.  It  is  apparently  an  asso- 
ciated degeneration.  In  lateral  sclerosis  changes  in 
the  fundus  oculi  are,  as  a  rule,  absent.  In  dissemi- 
nated sclerosis,  optic  nerve-atrophy  may  occur,  just, 
as  in  posterior  sclerosis,  but  less  frequently.  Damage 
to  sight,  without  marked  ophthalmoscopic  changes, 
occasionally  results  from  the  sclerosis  invading  the- 
optic  commissure  or  nerves.  In  caries  of  the  spine, 
changes  in  the  optic  disc  are  practically  unknown. 
In  very  rare  cases  of  injury  to  the  spine,  neuritis 
and  subsequent  atrophy  have  been  observed,  but 
these  results  are  so  uncommon  that  their  precise 
significance  is  doubtful. 

3.  Functional  Diseases. — In  exophthahnic 
goitre  the  only  ophthalmoscopic  change  is  increased 
size  of  the  retinal  arteries,  which  may  pulsate  visibly. 
In  chorea,  embolism  of  the  central  artery  of  the 
retina  has  been  once  or  twice  observed  ;  and  optic 
neuritis,  slight  in  degree,  is  not  unknown.  It  is- 
usually  met  with  in  hypermetropic  eyes,  but,  never- 
theless, subsides  when  the  chorea  is  over.  With- 
neuralgia  of  the  fifth,  optic  nerve-atrophy  has  been 
observed  ;  the  nature  of  the  association  is  doubtful. 
In  idiopathic  epilepsy  the  appearance  of  the  fundus 
is,  as  a  rule,  perfectly  normal.  Even  during  an 
attack  it  is  probable  that  the  only  change  is  dis- 
tension of  the  veins  in  the  stage  of  cyanosis.  But 


SECOND  PLATE 

(DIVIDED  INTO  TWo). 

1.  Retinitis  in  Renal  Disease.  The  edges  of  the  disc  are  hazy,  from  cedema.  There  are  numerous  retinal  hEcmorrhages, 
chiefly  of  striated  form  near  the  disc.  White  fluffy  opacities  are  present  in  the  inner  layers  of  the  retina,  obscuring  the  vessels 
in  some  places  :  these  were  unusually  numerous  and  marked  in  this  particular  case.  The  arteries  are  rather  narrow  and  show 
irret;ularities  in  calibre,  particularly  the  large  branch  passing  downwards  and  outwards  ;  they  indent  the  veins  where  they  cross, 
over  them.  At  the  macula  there  is  an  incomplete  stellate  figure,  formed  by  white  lines  and  streaks  radiating  from  the  fovea 
centralis  :  these  lines  are  usually,  as  here,  best  marked  between  the  fovea  and  the  disc.    Right  eye  :  erect  image. 

2.  Disseminated  Clioroidal  Atrophy  in  inherited  Syphilis.  Round  or  oval  patches  are  seen  distributed  over  the  fundus. 
Each  spot  or  patch  has  a  punched-out  appearance,  the  centre  being  light  in  colour  and  evidently  on  a  deeper  level  than  the 
adjoining  healthy  retina.  This  centre  is  usually  surrounded  by  a  deeply  pigmented  black  border,  outside  which  again  there  is 
a  pale  zone.  The  retinal  vessels  pass  uninterruptedly  over  any  patch  that  may  chance  to  underlie  them.  The  disc  is  paler 
than  normal  and  has  an  opaque  dead  look.  In  this  case  the  retinal  vessels  are  not  decidedly  abnormal,  but  frequently  in  such 
cases  they  are  much  reduced  in  size,  particularly  the  arteries.    Right  eye  :  erect  image. 

Our  thanks  are  due  to  Messrs.  Nettleshio,  Lawford  and  Spicer  for  the  loan  of  original  drawings  from  which  several  of 
these  illustrations  have  been  taken. — R.  M.  G. 
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during  the  status  epilepticus,  when  attacks  recur 
with  great  severity  for  several  days,  a  condition  of 
slight  neuritis  may  be  produced,  subsiding  after  the 
attacks  are  over.  In  cases  of  convulsions  from 
organic  brain-disease,  it  must  be  remembered,  optic 
neuritis  or  its  effects  are  often  met  with.  The  fre- 
ijuency  with  which  morbid  appearances  are  to  be 
^een  in  the  eye  in  insanity  has  been  variously  stated, 
and  by  some  writers  unquestionably  exaggerated. 
They  are  most  frequent  in  general  paralysis  of  the 
insane.  Optic  nerve-atrophy  is  the  usual  change, 
and  is  sometimes  an  early  event,  just  as  in  loco- 
motor ataxy.  In  very  rare  cases  slight  neuritis  has 
iieen  seen.  In  mania,  melancholia,  and  dementia 
it  is  probable  that  there  are  no  related  morbid 
appearances  in  the  eye. 

II.  Disease;s  affecting  the  Urinary  Sys- 
tem.— I.  Bright's  Disease. — Sight  may  be  im- 
paired in  this  complaint  by  urfemic  poisoning,  or 
by  retinal  changes.  The  latter  may  occur,  even  in 
considerable  degree,  without  any  affection  of  vision. 
The  arteries  may  occasionally  be  conspicuously 
narrow  (contracted),  and  in  rare  cases  may  present 
sclerosis  of  the  outer  coat,  or  minute  aneurysms. 
Aneurysmal  dilatations  of  the  capillaries  may  often 
lie  found  post  mortem,  in  association  with  other 
degenerations,  and  probably  sometimes  constitute 
one  cause  of  the  occurrence  of  a  very  common 
change  in  the  retina — -hcemorrhages.  These  are 
usually  striated,  situated  in  the  nerve-fibre  layer  ; 
sometimes  they  are  irregular  in  shape,  and  situated 
in  the  deeper  layers.  They  may  detach  the  retina 
h'om  the  choroid,  or  burst  through  into  the  vitreous. 
Sometimes  they  exist  alone  ;  more  commonly  they 
are  conjoined  with  other  changes,  to  which  the 
term  '  albuminuric  retinitis  '  is  given.  This  latter 
change  may  occur  in  all  forms  of  renal  disease,  but 
is  by  far  the  most  common  in  the  granular  kidney. 
It  is  a  late  symptom,  never  appearing  until  the 
general  system  is  suffering.  The  disease  of  the 
retina  presents  certain  elements  which  are  variously 
combined  in  different  cases.  (l)  Diffuse  slight 
opacity  and  swelling  of  the  retina,  due  to  the  in- 
filtration of  its  substance  by  an  albuminous  coagu- 
lable  liquid  (cedema).  (2)  White  spots  and  patches 
of  various  size  and  distribution  :  some  large  and 
soft-edged  ;  others  minute,  and  of  pearly  whiteness. 
They  are  due  to  fatty  degeneration  of  the  retinal 
elements,  or  to  granular  degeneration  of  albuminous 
exudations.  The  small  white  spots  often  radiate 
around   the  fovea  centralis.     (3)  Hfemorrhages. 

(4)  Inflammation  of  the  optic  papilla — 'neuritis.' 

(5)  The  subsidence  of  the  inflammatory  changes 
may  be  attended  by  the  signs  of  atrophy  of  the 
optic  nerve  and  retina.  According  to  the  predomi- 
nant character,  four  types  of  retinal  affection  may 
be  distinguished  :  a  degenerative,  haemorrhagic, 
inflammatory,  and  neuritic  form.  In  the  first  the 
white  spots  predominate,  and  there  are  usually 
extravasations,  but  there  is  little  diffuse  opacity. 
In  the  second  the  hsemorrhages  are  so  abundant 
as  to  be  the  chief  feature.  In  the  third  there  is 
much  diffuse  opacity  and  swelling  of  the  retina.  In 
the  fourth  the  optic  neuritis  is  in  excess  of  the  other 
changes,  and  the  appearance  may  easily  be  ascribed 
to  cerebral  disease — the  more  so  that  it  is  often 
conjoined  with  headache,  and  other  evidence  of 
cerebral  disorder,  so  that  the  urine  should  be  care- 
fully examined  in  all  such  cases.  The  conspicuous 
combination  of  white  spots  and  hsemorrhages  usually 
•enables  the  retinal  affection  of  albuminuria  to  be 


recognised  without  difficulty.  It  may  be  confounded 
with  the  degeneration  left  by  a  previous  wide  neuro- 
retinitis,  but  in  such  cases  the  signs  of  atrophj'  will 
be  conspicuous.  The  course  of  the  affection  in 
Bright's  disease  is  often  progressive,  but  arrest  and 
even  recovery  may  be  obtained  by  the  treatment  of 
the  renal  disease.  When  extensive,  sight  is  usually 
impaired,  but  is  rarely  completely  lost. 

2.  Diabetes  IVIellitus.  —  In  diabetes  mellitus, 
in  rare  cases,  retinal  changes  have  been  observed, 
very  similar  to  those  of  the  degenerative  form  of  the 
albuminuric  affection,  and  this  when  there  was  no 
albumen  in  the  urine.  Miliary  aneurysms  have 
been  found  post  mortem.  A  distinction  from  the 
renal  form  is  the  frequency  with  which  there  are 
opacities  in  the  vitreous,  due  probably  to  slight  ex- 
travasations of  blood. 

III.  Diseases  of  the  Heart. — The  peculiar 
conditions  of  the  intra-ocular  circulation  prevent 
any  dynamical  changes  in  the  circvflation.  Venous 
distension,  if  considerable,  may  be  visible  in  the 
eye,  especially  in  cyanosis.  When  arterial  pulsa- 
tion is  strong,  it  may  Ije  seen  in  the  retinal  arteries, 
as  in  aortic  regurgitation,  and  also,  it  is  said,  in 
exophthalmic  goitre.  Embolism  of  the  central 
artery  of  the  retina  may  occur,  and,  like  embolism 
elsewhere,  is  most  common  in  mitral  constriction. 
In  ulcerative  endocarditis,  accompanied  by  mul- 
tiple embolism,  retinal  haemorrhages  occur,  for  the 
most  part  round,  with  a  pale  or  white  centre.  They 
are  almost  pathognomonic. 

IV.  Diseases  of  the  Blood. — Acute  anamia 
from  haemorrhage  may  be  followed  by  loss  of  sight, 
slight  or  considerable,  transient  or  permanent.  The 
accident  most  commonly  follows  hrematemesis, 
uterine  haemorrhage,  or  venesection.  In  some 
cases  no  ophthalmoscopic  changes  have  been  found  ; 
in  others  there  has  been  neuro-retinitis.  The 
mechanism  of  the  affection  is  obscure.  Simple 
chronic  anfemia  is  accompanied  by  marked  pallor  of 
the  veins,  sometimes  of  the  choroid  and  disc,  but 
the  latter  is  always  within  the  physiological  varia- 
tions in  tint.  Occasionally  in  chlorosis  optic 
neuritis  is  met  with,  developing  quickly  to  a  high 
degree  of  intensity,  such  as  is  met  with  in  cerebral 
tumour.  It  disappears  rapidly  under  iron,  but  too 
often  ignorance  of  the  cause  has  led  to  the  loss  of 
so  much  time,  while  iodide  of  potassium,  &c. ,  have 
lieen  given,  that  sight  is  hopelessly  damaged. 
In  pernicious  aiitcniia  the  choroid  is  notably  pale, 
the  arteries  small,  the  veins  very  broad  (atonic)  and 
pale.  Haemorrhages  are  frequent,  especially  around 
the  optic  disc,  and  they  are  often  associated  with 
white  patches  (p.  56).  Some  extravasations  are 
rounded,  with  a  white  or  pale  centre.  Occasionally 
there  is  marked  neuritis.  In  leitcocythcemia  the 
pallor  and  the  width  of  the  veins  are  very  striking. 
Extravasations  are  almost  invariable  at  some  period. 
White  spots  are  frequent,  some  degenerative,  others 
due  to  aggregations  of  leucocytes,  some  are  sur- 
rounded by  a  halo  of  extravasation.  .  There  may 
also  be  considerable  general  swelling  of  the  retina, 
throwing  the  distended  veins  into  conspicuous 
antero-posterior  curves.  In  purpura  and  scurvy 
retinal  hremorrhages  also  occur.  In  the  intense  forms 
of  purpura,  indeed,  they  are  probably  constant,  and 
may  be  large.  They  have  sometimes  been  seen  in 
the  choroid. 

In  rare  cases  of  menstrual  disorders,  and  still  rarer 
instances  of  intestinal  disturbance  (chronic  diar- 
rhoea), optic  neuritis  has  been  observed.  Suppression 
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of  the  menses  has  been  followed  by  retinal  hemor- 
rhages. The  connection  between  the  several  events 
is  obscure. 

V.  Chronic  General  Diseases. — In  chronic 
general  diseases  ophthalmoscopic  changes  are  met 
with  occasionally.  In  tuberculosis,  tubercles  may 
form  in  the  choroid,  and  be  recognisable  as  small, 
round,  yellowish-white  spots,  free  from  pigment. 
They  have  more  frequently  been  found  in  this  situa- 
tion after  death  than  during  life,  perhaps  because 
not  looked  for  with  sufficient  perseverance,  since 
they  may  form  rapidly.  They  are  sometimes  of 
great  diagnostic  importance,  especially  in  cases  of 
general  tuberculosis,  causing  obscure  and  ill- 
defined  symptoms.  In  syphilis  ocular  changes  are, 
as  is  well  known,  common,  but  they  come  chiefly 
under  the  care  of  the  surgeon.  Traces  of  past 
iritis,  or  of  choroiditis— areas  of  choroidal  atrophy 
witii  irregular  accumulation  of  pigment — frequently 
afford  the  physician  important  evidence  of  the 
previous  existence  of  syphilis,  acquired  or  inherited. 
In  the  latter  the  choroidal  changes  are  of  especial 
importance,  and  may  be  confined  to  small  round 
white  spots  with  pigment  in  the  centre,  or  there 
may  be  evidence  of  more  extensive  choroiditis  or 
merely  of  choroiditic  atrophy,  a  yellowish  disc,  with 
the  edge  a  little  blurred,  and  very  small  retinal 
vessels.  Gout  has  been  supposed  to  cause  retinal 
hsemorrhage  (Hutchinson),  and  to  it  is  probably 
due  the  widespread  '  hcemorrhagic  retinitis  '  that  is 
the  consequence  of  thrombosis  in  the  central  vein  of 
the  retina.  Intra-ocular  neuritis  is  seldom  due  to 
this  cause,  except  in  slight  degree,  as  the  result  of 
a  more  intense  inflammation  behind  the  globe. 
This  may  occur  in  the  subjects  of  acquired  gout,  or 
in  young  persons  the  subjects  of  the  inherited 
disease,  and  may  be  on  one  side  or  on  both, 
simultaneously  or  in  succession. 

In  lead-poisoning,  besides  the  amblyopia  which 
may  come  on  without  marked  ophthalmoscopic 
changes,  atrophy  of  the  disc  is  occasionally  met 
with,  preceded,  in  some  cases,  by  a  stage  of  conges- 
tion— a  red  disc,  with  softened  edges,  without 
swelling.  A  considerable  degree  of  neuritis, 
double,  with  swelling  and  hfemorrhages,  occurs 
occasionally,  especially  in  connection  with  cerebral 
symptoms,  but  without  any  coarse  lesion  of  the 
brain.  In  chronic  alcoholism,  optic-nerve  atrophy 
has  been  described,  and  also  a  condition  of 
congestion.  The  amblyopia  which  accompanies 
the  atrophy  is  said  by  Forster  to  be  characterised  by 
loss  of  central  vision  for  colour.  The  same  fact  is 
well  established  with  regard  to  tobacco  amaurosis,  in 
which  similar  congestion  and  atrophy  may  occur. 

VI.  Acute  General  Diseases.  —  In  acute 
general  diseases,  changes  in  the  fundus  are  for  the 
most  part  rare.  After  typhus,  typhoid,  and  scarlet 
fevers,  optic  neuritis  has  been  occasionally  observed, 
apart  from  any  renal  or  cerebral  complication. 
The  renal  sequelae  of  scarlet  fever  may  of  course 
lead  to  the  special  retinal  changes.  Malarial 
fevers,  ague,  &c.,  are  frequently  attended  by  retinal 
hemorrhages  (Poncet,  S.  Mackenzie).  Sometimes 
the  extravasations  have  paler  centres.  Optic  neur- 
itis and  atrophy  have  also  been  observed.  Ery- 
sipelas of  the  face  has  been  accompanied  by  loss 
of  sight,  and  followed  by  atrophy,  probably  by 
the  extension  of  the  inflammation  to  the  orbit,  and 
to  the  trunk  of  the  optic  nerve.  Pyicmia  and 
septiccemia  have  long  been  known  to  be  occasionally 
accompanied  by  metastatic  panophthalmitis,  and 


recent  observation  has  shown  that  slighter  altera- 
tions in  the  fundus  oculi  frequently  accompany  the 
severer  forms  of  these  affections.  Of  these  the 
most  important  are  retinal  haemorrhages,  round  or 
irregular,  sometimes  large,  and  often  with  pale 
centres,  as  in  ulcerative  endocarditis.  Although  it 
is  probable  that  they  are  in  some  cases  due  to 
septic  embolism,  they  may  occur  without  endo- 
carditis, and  may  be  due,  in  some  cases,  to  chemical 
changes  in  the  blood,  produced  by  the  organised 
virus  of  the  septicajmia.  They  are  almost  invari- 
able in  puerperal  septicaemia  (Litten).  They  are 
of  very  grave  significance,  but  not  necessarily  a 
fatal  omen.  In  other  cases  a  peculiar  form  of 
retinitis  has  been  observed,  with  white  spots  about 
the  papilla  and  macula  lutea  (Roth). 

W.  R.  GOWERS. 

R.  Marcus  Gunn. 

OPISTHOTONOS  (Siri(r0ec,  backwards;  and 
T(ij/oy,  a  stretching). — A  tetanic  spasm,  in  which, 
the  body  is  arched  backwards,  so  that  it  rests  on 
the  head  and  heels.    See  Tetanus. 

OPIUM,  Poisoning  by. — In  consequence  of 
the  extent  to  which  opium  and  its  preparations, 
including  morphine,  are  used  for  the  relief  of  pain, 
and  the  readiness  with  which  these  drugs  are 
procurable,  poisoning  by  these  agents  is  of  frequent 
occurrence  ;  and  there  is  no  doubt  that  great 
numbers  of  infants  perish  every  year  in  this  country 
through  the  improper  use  of  quack  remedies 
containing  opium. 

So  far  as  toxicology  is  concerned,  the  effects  of 
opium  may  be  referred  exclusively  to  morphine  ; 
since  the  effects  of  the  other  active  constituents  of 
the  drug  are  overshadowed  by  those  of  its  chief 
alkaloid.    See  also  Morphine-Habit,  p.  6ii. 

Anatomical  Characters. — The  post-mortem 
appearances  after  opium-poisoning  may  be  almost. 
nil.  As  a  rule  the  brain  is  congested,  the  puncta 
cruenta  being  especially  marked  ;  and  the  lungs 
and  right  side  of  the  heart  may  exhibit  an  engorge- 
ment, as  if  from  a  modified  asphyxia ;  but  this 
condition  is  by  no  means  invariable. 

Symptoms. — The  first  effect  of  the  administra- 
tion of  a  toxic  dose  of  opium — a  state  of  bien- 
faisance  or  exaltation — commonly  observed  alsO' 
after  the  administration  of  a  medicinal  dose,  may 
be  either  very  short  or  entirely  wanting  ;  and  this 
is  usually  the  case  when  morphine  is  injected 
hypodermically.  A  second  stage,  in  which  the 
symptoms  closely  resemble  those  of  congestion  of 
the  brain,  soon  sets  in.  The  face  is  either  suffused 
or  cyanosed  ;  the  pupils  strongly  contracted  ;  the 
skin  dry  and  warm  ;  the  breathing  slow,  deep,  and 
becoming  stertorous.  The  patient  is  apparently 
unconscious,  but  may  be  aroused  by  shaking,  or 
shouting  in  the  ear  ;  and  when  he  is  aroused,  the 
respirations  become  more  rapid,  and  the  skin  may 
regain  its  normal  colour.  The  symptoms  of  this 
second  stage  may  gradually  ameliorate  under  ap- 
propriate treatment  ;  or  a  third  stage — that  of 
prostration — supervenes.  The  coma  is  now  pro- 
found, and  it  may  be  impossible  to  arouse  the 
patient.  The  pupils  are  contracted  to  the  size  of 
pin-points  ;  or  towards  the  termination  of  life  may 
ht  widely  dilated.  Respiration  is  now  very  slow, 
shallow,  with  gradually  increasing  intervals,  during 
which  there  are  no  signs  of  breathing,  and  the 
patient  lies  in  a  death-like  calm.  The  face  is  at 
once  pallid  and  cyanosed  ;  the  skin  is  bathed  in 
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perspiration,  at  first  warm,  and  then  cold  and 
clammy.  The  pulse  increases  in  rapidity,  with 
progressively  increasing  feebleness.  The  patient 
may  even  now  recover,  signs  of  life  returning  very 
gradually  ;  or  death  may  occur  from  failure  of 
respiration,  the  other  functions  of  life  becoming 
also  gradually  extinguished. 

Unusual  symptoms  in  opium-poisoning  are  trismus 
and  convulsions.  In  children  toxic  doses  may- 
produce  very  rapid  effects,  the  second  stage  of  the 
intoxication  being  wanting,  and  severe  collapse  and 
complete  unconsciousness  rapidly  supervening. 

Diagnosis. — The  certain  diagnosis  of  opium- 
poisoning  is  often  a  matter  of  great  difficulty,  as 
the  symptoms  may  differ  in  no  material  respect 
from  those  exhibited  in  congestion  of  the  brain, 
however  produced,  apoplexy,  and  uramia.  The 
case  may  also  be  confounded  with  profound  alco- 
holic intoxication.  It  may  also  be  difficult  or 
impossible  to  diagnose  from  poisoning  by  chloral 
hydrate — a  matter  of  less  importance,  since  the 
treatment  of  the  two  cases  would  be  similar. 
The  diflerential  diagnosis  of  opium-poisoning  rests 
upon  the  equally  and  minutely  contracted  state  of 
the  pupils,  a  condition  which  is  all  but  universal  in 
the  second  stage  of  opium-poisoning  ;  our  ability 
to  arouse  the  patient  temporarily,  the  rousing  being 
followed  by  more  or  less  complete  disappearance  of 
the  cyanosis  of  the  countenance,  and  by  increased 
rapidity  of  respiration  ;  and  the  profuse  warm  or 
clammy  cold  perspiration.  An  examination  of  the 
urine,  which  may  have  to  be  drawn  off  by  the 
catheter,  for  albumen  and  morphine  by  the  iodic- 
acid  test  should  always  be  made  ;  but  it  must  be 
borne  in  mind  that  urremia  and  opium-poisoning 
may  be  co-existent. 

Prognosis. — This  is  at  all  times  doubtful. 
There  is  great  liability  to  relapse,  even  when  the 
patient  appears  to  be  doing  well. 

Treatment. — F'irst,  evacuate  the  stomach  by 
means  of  the  stomach-pump  or  tube,  or,  failing  this, 
by  the  use  of  emetics.  These,  however,  act  with 
difficulty  in  cases  of  opium-poisoning  ;  and  there  is 
a  special  danger  in  the  use  of  depressing  emetics, 
as,  for  example,  tartar  emetic,  on  account  of  the 
possible  retention  by  the  stomach  of  a  fatal  dose  of 
the  emetic.  Warm  mustard  and  water,  and  carbo- 
nate of  ammonium  are  the  best  emetics  to  administer. 
The  free  administration  of  a  dilute  solution  of 
potassium  permanganate — I  per  1000 — isadvisable, 
morphine  being  destroyed  by  this  agent.  A  good 
plan  is  to  wash  out  the  stomach  frequently  with  the 
above  solution.  The  patient  must  be  prevented  from 
lapsing  into  a  state  of  somnolence,  by  walking  him 
about  at  frequent  intervals  ;  alternate  warm  and 
cold  applications  to  the  chest  ;  flicking  the  feet  with 
a  damp  towel  ;  shouting  into  the  ear  ;  and  the 
application  of  the  faradic  current ;  but  in  severe 
cases  such  a  procedure  cannot  be  safely  adopted. 
These  means  will  have  the  additional  advantage  of 
maintaining  the  flagging  respiration,  and  restoring 
normal  breathing.  In  the  last  resort  artificial  respi- 
ration must  be  freely  employed.  The  absorption 
of  the  alkaloids  of  opium  may  be  delayed  by  the 
free  administration  of  solutions  containing  tannin, 
so  as  to  render  the  alkaloids  insoluble  ;  and  among 
the  best  media  containing  tannin  are  strong  infu- 
sions of  tea  and  coffee.  The  caffeine  which  these 
infusions  contain  itself  also  exerts  a  powerful  reme- 
dial influence  in  this  form  of  intoxication.  Atro- 
pine, as  a  respiratory  stimulant,  appears  also  to  be 


serviceable  as  a  direct  antidote  to  morphine.  It  is 
best  given  by  subcutaneous  injection,  in  doses  of 
40  to  ^-^  grain.  Hypodermic  injections  of  strych- 
nine may  be  employed.  Alcoholic  stimulants  should 
be  freely  given.  Thomas  Stevenson. 

OPIUM-HABIT.— Morphine-Hahit,  p. 
61 1. 

OPTIC  NERVE  and  TRACT,  Diseases  of. 

The  optic  nerve  may  be  damaged  by  various  intra- 
ocular processes ;  but  these,  and  also  its  primary 
atrophy,  have  been  already  described  Eye,  ami> 
ITS  Appendages,  Diseases  of ;  Ophthalmo- 
scope ;  and  Ophthalmoscope  in  Medicine). 
In  this  article  only  those  affections  which  are 
situated  behind  and  independent  of  the  eye  will 
be  described. 

Passing  from  the  orbit  into  the  intracranial  cavity 
by  the  optic  foramina,  into  which  they  closely  fit, 
the  optic  nerves  are  connected  at  the  chiasma,  where 
an  approximate  semi-decu'ssation  takes  place.  From 
the  chiasma  each  optic  tract,  containing  fibres  from 
the  same-named  halves  of  both  retince,  passes  back- 
wards, between  the  crus  cerebri  and  the  inner  edge 
of  the  temporo-sphenoidal  lobe,  to  the  posterior 
portion  of  the  optic  thalamus,  where  it  becomes 
connected  with  this  and  the  external  geniculate 
body.  Fibres  pass  also  to  the  corpora  quadrigemina, 
especially  the  anterior  ;  and  from  or  by  the  thala- 
mus to  the  white  substance  and  convolutions  of  the 
occipital  lobe. 

/Etiology.  —  In  the  orbit  the  nerve  may  be 
damaged  by  inflammation,  which  is  sometimes  ap- 
parently due  to  gout,  and  sometimes  invades  the 
nerve  from  the  orbit  (as  in  orbital  cellulitis  from 
facial  erysipelas),  or  is  produced  by  exposure  to 
cold.  Inflammation  outside  the  nerve  does  not 
always  invade  its  substance  on  account  of  the 
thickness  of  the  sheath  which  invests  it,  but  the 
fibres  are  damaged  by  the  pressure  of  the  inflamma- 
tory products.  It  may  also  be  compressed  by  an 
aneurysm  of  the  ophthalmic  artery  or  by  orbital 
tumours  ;  or  may  be  itself  the  seat  of  morbid  growths 
or  of  hajmorrhage.  At  the  optic  foramen  the  nerve 
may  be  compressed  by  new-growths  or  by  a  narrow- 
ing of  the  foramen,  such  as  occurs  in  thickening 
of  the  cranial  bones,  an  occasional  consequence  ot 
syphilis,  acquired  and  congenital.  Within  the  skull, 
the  nerve  in  front  of  the  chiasma  may  be  damaged 
by  the  extension  of  inflammation  from  the  meninges. 
The  optic  commissure  is  occasionally  compressed  by 
or  involved  in  growths,  and  may  l)e  compressed  by 
great  distension  of  the  third  ventricle.  Interstitial 
inflammation  probably  sometimes  occurs.  The 
nerves  in  front  of  the  chiasma,  and  the  chiasma 
itself,  are  liable  to  be  damaged  by  the  pressure  of 
aneurysms  of  adjacent  arteries.  The  optic  tracts 
may  be  involved  in  haemorrhage  into,  or  softening 
of,  the  crura  cerebri ;  but  the  most  frequent  cause 
of  their  damage  is  a  tumour  arising  at  the  base  of 
the  lirain,  or  in  the  adjacent  part  of  the  temporo- 
sphenoidal  lobe.  The  central  continuation  of  the 
optic  nerves,  constituting  the  visual  path — the  optic 
thalamus,  the  white  substance  from  it  to  the  occi- 
pital lobe,  and  occipital  cortex,  may  be  damaged  by 
tumour,  softening,  or  hcemorrhage,  with  impairment 
of  sight  as  the  result.  The  corpora  quadrigemina 
are  rarely  affected  so  as  to  cause  visual  symptoms, 
except  by  growths,  which  produce  this  eft'ect  by 
pressure  on  the  adjacent  visual  path  to  the  cortex. 
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Symptoms. — Damage  to  the  optic  nerve,  between 
the  optic  commissure  and  the  eye,  causes  an  affection 
of  sight  in  that  eye  only.  There  may  be  either  a 
concentric,  a  central,  or  a  sectorial  defect  in  the 
held,  or  complete  blindness  ;  the  direct  reflex  action 
of  the  pupil  is  impaired.  When  the  nerve  is  slowly 
compressed,  the  loss  of  sight  is  followed  by  slow 
atrophy  of  the  intra-ocular  extremity.  When  it  is 
invaded  by  inflammation,  this  usually  descends  to 
the  eye,  and  is  visible  as  intra-ocular  neuritis,  often 
slight.  Inflammation  at  the  back  of  the  orbit 
usually  also  involves  the  motor  nerves,  and  so  may 
cause  paralysis  of  all  the  ocular  muscles.  These 
recover,  however,  much  more  readily  than  does 
the  optic  nerve.  When  the  nerve  is  compressed  by 
narrowing  of  the  optic  foramen,  the  loss  of  sight  is 
accompanied  by  intra-ocular  atrophy,  sometimes 
preceded  by  slight  neuritis.  This  is  also  present  in 
most  cases  in  which  inflammation  extends  from  the 
meninges  to  the  intracranial  part  of  the  optic  nerves, 
or  the  optic  chiasma.  Damage  to  the  chiasma 
usually  affects  the  sight  of  both  eyes.  In  most  cases 
the  decussating  fibres  suffer  chiefly  or  alone,  and 
consequently  there  is  loss  of  function  of  the  inner 
half  of  each  retina,  and  loss  of  the  outer  half  of 
each  field  of  vision — temporal kemia)iopia.  Damage 
to  the  outer  part  of  the  commissure  on  each  side 
affects  the  fibres  which  do  not  decussate,  and  so 
causes  loss  of  function  of  the  outer  half  of  each 
retina,  and  so  loss  of  the  inner  half  of  each  field — 
nasal  hemiaiwpia.  This  is  very  rare,  but  has  been 
seen  Irom  calcification  of  the  carotid  artery  on  each 
side  (Knapp).  Partial  nasal  hemianopia  is  also 
sometimes  met  with  in  tabes.  In  irregular  damage 
to  the  chiasma  the  loss  of  vision  may  be  irregularly 
distributed  in  the  two  eyes. 

The  optic  tract  receives  fibres  from  the  half  of 
each  retina  on  the  same  side,  and  its  damage  thus 
causes  loss  of  sight  in  the  opposite  half  of  each 
field  of  vision — lateral  or  homonymous  hemiaitopia. 
The  loss  is  often  more  extensive  in  the  eye  on  the 
side  opposite  to  the  lesion  than  in  that  on  the  same 
side.  Since  the  motor  tract,  in  the  adjacent  crus 
cerebri  and  hemisphere,  has  decussated  at  the  me- 
dulla, if  it  is  also  involved  in  the  lesion,  there  is 
hemiplegia  on  the  same  side  as  the  loss  in  the  field 
of  vision.  The  patient  is  unable  to  see  to  the  side 
on  which  he  cannot  move  the  limbs.  Thus  the 
writer  has  recorded  a  case  in  which  a  patient  had, 
first,  right  hemianopia,  and  afterwards  right  hemi- 
plegia. Both  were  due  to  a  small  tumour  of  the 
inner  part  of  the  temporo-sphenoidal  lobe,  which 
had  first  invaded  the  optic  tract  and  then  the  crus. 

Lateral  hemianopia  results,  occasionally,  from 
disease  of  the  posterior  extremity  of  the  optic 
thalamus,  and  frequently  from  a  lesion  involving 
the  fibres  that  pass  thence,  adjacent  to  the  posterior 
extremity  of  the  internal  capsule,  and  through  the 
white  substance  of  the  occipital  lobe,  to  the  cortex 
at  the  extremity  of  the  hemisphere,  and  chiefly  to 
the  lips  of  the  calcarine  fissure,  disease  of  which 
always  entails  this  symptom.  Partial  disease  of  this 
area  causes  a  partial  loss  of  the  half  field  ;  the  upper 
quadrant  is  lost  if  the  lower  lip  of  the  fissure  is 
diseased,  the  lower  quadrant  of  the  field  if  it  is  the 
upper  lip  of  the  fissure.  It  is  uncertain  whether 
damage  to  the  cortex  on  the  outer  surface  of  the 
occipital  lobe  causes  hemianopia,  or  whether,  with 
this  lesion,  the  symptom  has  been  due  to  the  disease 
penetrating  the  white  substance  to  the  fibres  from 
the  cuneus.    These  fibres,  the  '  optic  radiation  of 


Gratiolet,'  may  be  reached  by  extensive  disease  of 
the  middle  part  of  the  cortex,  and  then  hemianopia 
may  be  associated  with  hemiplegia,  and  even  with 
aphasia.  When  the  cause  of  hemianopia  is  disease 
of  the  chiasma  or  tract,  the  pupil  does  not  contract 
when  light  is  thrown  on  the  blind  half  of  the  retina, 
because  the  fibres  for  the  reflex  centre  are  involved. 
When  the  disease  is  in  the  thalamus  or  occipital 
lobe  there  is  no  loss  of  action  ;  this  affords  a  means 
of  distinction,  but  much  care  is  needed  to  get  clear 
results. 

Double  hemianopia  involves  complete  loss  of 
sight,  and  is  the  probable  cause  of  such  loss,  when 
of  sudden  onset.  Half  loss  of  the  colour-fields,  with 
no  loss  for  white  light,  has  been  observed,  and 
perhaps  depends  on  the  existence  of  a  distinct 
hemiopic  colour-centre. 

In  hysteria,  with  loss  of  the  other  special  senses 
on  one  side,  there  is  a  peculiar  affection  of  vision, 
which  is  said  to  be  sometimes  met  with  as  a  result 
of  organic  disease — 'crossed  amblyopia.'  There  is 
dimness  of  sight  of  the  eye  opposite  to  an  organic 
lesion,  and  great  contraction  of  the  field,  with  loss 
of  colour-vision  ;  on  the  side  of  the  lesion  there  is 
a  much  slighter  but  similar  change.  It  is  stated 
that  in  the  cases  in  which  the  lesion  has  been 
ascertained,  it  has  always  involved  the  angular  gyrus 
in  the  postero-inferior  angle  of  the  parietal  lobe,  in 
front  of  a  line  drawn  across  the  brain  from  the 
parieto-occipital  fissure.  It  would  seem  that  here 
there  is  a  centre  related  to  both  half-vision  centres, 
in  which  they  are  recombined,  but  to  which  the 
opposite  field  is  chiefly  related.  A  partial  lesion 
in  this  centre  can  be  compensated  by  the  other 
hemisphere,  but  the  effect  of  a  partial  lesion  in  the 
half-vision  centre  is  permanent,  as  much  so  as  one 
in  the  optic  path  leading  to  it. 

Any  one  of  the  diseases  to  which  the  brain  is 
subject  has  the  same  effect  if  in  a  corresponding 
situation  ;  but,  as  a  rule,  softening  from  arterial 
obstruction,  due  to  syphilitic  disease  or  atheroma, 
or  a  new-growth,  is  a  more  frequent  cause  of 
damage  to  the  optic  path  in  tract  or  hemisphere 
than  is  cerebral  hccmorrhage. 

Diagnosis. — The  chief  points  which  are  our 
guides  in  determining  the  position  of  post-ocular 
disease,  causing  loss  of  sight,  have  been  already 
stated.  If  the  affection  of  sight  is  confined  to  one 
eye,  it  is  probably — and  if  associated  with  unilateral 
optic  neuritis  it  is  almost  certainly — due  to  disease 
of  the  nerve  in  front  of  the  chiasma.  In  this  case 
the  reaction  of  the  pupil  to  light  is  impaired.  On 
the  other  hand,  if  the  uniocular  affection  of  sight  is 
associated  with  hemiplegia,  and  especially  with 
hemianaesthesia,  on  the  same  side,  it  is  probable 
that  the  disease  is  in  the  hemisphere,  and  the  failure 
of  sight  is  produced  in  some  manner  at  present  un- 
known. In  this  case  the  pupil  acts  well  to  light. 
Lateral  hemianopia  indicates  disease  of  the  tract, 
the  posterior  part  of  the  thalamus,  or  the  white 
substance  between  the  thalamus  and  the  occipital 
convolutions,  or  of  these  convolutions  themselves. 
In  which  of  these  positions  it  is,  must  be  deter- 
mined by  the  indications  of  the  localisation  of 
disease  of  the  brain  (Brain,  Tumours  of).  Nasal 
hemianopia  or  temporal  hemianopia  indicates 
disease  of  the  optic  chiasma. 

Prognosis. — This  must  be  influenced  by  the 
position  of  the  lesion,  and  especially  by  its  nature. 
When  there  is  simple  pressure  on  the  optic  nerve, 
sufficient  to  abolish  sight,  the  prognosis  is  very  un- 
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favourable.  Damage  due  to  the  extension  of 
inflammation  often  lessens  considerably.  In  disease 
of  the  optic  commissure  or  optic  tracts  the  prognosis 
is  also  grave,  because  the  morliid  processes,  from 
which  these  parts  suffer,  rarely  recede.  Whether 
it  is  likely  to  become  stationary  must  be  inferred 
from  its  probable  nature.  On  the  other  hand,  in 
disease  of  the  hemisphere,  considerable  improve- 
ment often  takes  place,  just  as  it  does  in  other  sym- 
ptoms ;  but  when  the  hemianopia  has  become 
stationary  it  persists,  with  little  change,  to  the  end 
of  life.  Often,  however,  this  symptom  is  thought 
to  have  disappeared  when  it  still  persists  in  a 
diminished  degree. 

Treatment. — The  treatment  is  essentially  that 
of  the  disease  to  which  the  symptom  is  due,  and 
need  not  be  further  discussed  in  this  place. 

W.  R.  GOWERS. 

R.  Marcus  Gunn. 

OPTIC    THALAMUS,    Lesions    of.  — 

Thalamus  Opticus,  Lesions  of. 

ORBIT,  Diseases  of.— Synon.  :  Fr.  Maladies 
de  F Oi-hitc  ;  Ger.  Kraiikheiten  der  Aiigenhbhle. — 
The  diseases  of  the  orbit  are  not  numerous,  and 
are  almost  exclusively  surgical  in  their  character. 
The  bony  walls  of  the  cavity  are  liable  to  be 
fractured  by  direct  injury,  which  generally  impli- 
cates other  portions  of  the  skull  ;  the  contained 
tissues  are  liable  to  phlegmonous  or  suppurative 
inflammation  ;  and  the  cavity  may  be  the  seat  of 
tumours  of  various  kinds,  arising  either  from  the 
walls  or  from  some  portion  of  the  contents. 

1.  Haemorrhage. — Haemorrhages  into  the  orbit, 
excepting  as  results  of  injury  or  from  the  rupture 
of  aneurysmal  tumours,  are  extremely  rare ;  and 
the  few  cases  which  have  been  recorded  have  nearly 
all  occurred  in  persons  of  generally  hemorrhagic 
tendency,  as  one  local  manifestation  among  others 
of  a  constitutional  malady. 

2.  Emphysema. — Emphysema  of  the  orbit  is 
not  unknown,  and  the  writer  has  seen  a  young 
man  who,  in  blowing  his  nose  violently,  must  have 
ruptured  some  of  the  ethmoidal  cells,  for  he  dis- 
tended his  left  orbit  with  air,  and,  in  his  own  words, 
blew  his  eye  nearly  out  of  his  head.  The  disten- 
sion soon  suljsided,  and  no  permanent  injury  was 
done. 

3.  Inflammation. — Inflammation  of  the  tissues 
within  the  orbit  is  not  a  common  affection,  but  it 
is  liable  to  occur  as  a  complication  of  fevers  and 
other  debilitating  diseases,  and  especially  as  a  com- 
plication of  erysipelas  of  the  head  and  face.  It  is 
marked  by  brawny  swelling  of  the  eyelids,  with 
some  protrusion  of  the  eyeball  and  some  limitation 
of  its  movements,  the  symptoms  appearing  too 
suddenly  and  increasing  too  quickly  to  be  attribu- 
table to  the  growth  of  a  tumour.  The  injection  of 
the  conjunctiva  is  generally  less  marked  than  that 
of  the  lids,  and  sight  is  scarcely  or  not  at  all 
impaired  so  long  as  the  swelling  is  only  moderate 
in  amount.  When  the  injected  conjunctiva  of  the 
eyeball  becomes  cedematous,  and  more  especially 
when  the  cedema  is  limited  to  one  sector  of  the 
globe,  or  is  much  more  pronounced  over  one 
sector  than  elsewhere,  it  is,  in  the  opinion  of  the 
writer,  an  almost  pathognomonic  sign  of  sup- 
puration ;  and  the  localisation  of  the  cedema  will 
serve  as  a  guide  to  the  position  in  which  pus 
may  be  looked  for.    Other  symptoms  of  suppura- 


tion, such  as  rigors,  must  of  course  be  taken  into 
account. 

Treatment. — As  soon  as  pus  is  believed  to 
exist,  it  should  be  evacuated,  since  its  retention 
among  the  orbital  tissues  may  be  productive  of 
serious  injury,  not  only  to  the  eye,  but  also  to  the 
ocular  muscles  and  to  the  nerves  which  traverse  the 
orbital  cavity.  The  evacuation  is  usually  best 
effected  by  introducing  a  narrow  straight  knife 
through  the  skin,  near  the  margin  of  the  orbit  in 
the  selected  position,  and  by  thrusting  it  carefully 
onward  as  far  as  may  be  prudent,  giving  the  blade 
an  occasional  turn  upon  its  axis,  to  allow  of  the 
escape  of  pus  as  soon  as  it  is  reached.  The  direc- 
tion of  the  point  should  be  governed  by  complete 
knowledge  of  the  anatomy  of  the  parts  ;  and  it  is 
better  to  withdraw  the  blade  too  soon  than  to  incur 
any  risk  of  wounding  important  structures.  When 
it  is  withdrawn,  if  no  pus  follow,  the  puncture  may 
lie  carefully  deepened  or  extended  laterally  by  a 
probe  ;  but  it  is  not  necessary  to  be  very  strenuous 
in  such  endeavours,  because  if  the  wound  through 
the  skin  and  fascia  be  kept  from  healing  by  the 
introduction  of  a  strip  of  lint,  or  of  a  bit  of  drainage- 
tube,  the  pus  will  soon  find  its  way  into  the  channel 
of  escape  thus  provided  for  it.  The  cavity  of  the 
abscess  should  be  syringed  out  from  time  to  time, 
according  to  the  amount  of  discharge,  with  some 
suitable  astringent  or  antiseptic  lotion  ;  and  care 
must  be  taken  that  a  free  opening  is  maintained  as 
long  as  pus  continues  to  be  secreted. 

4.  Caries. — In  strumous  children,  caries  of 
some  part  of  the  margin  of  the  orbit  is  not  uncom- 
mon ;  and,  after  the  diseased  bone  has  come  away, 
we  frequently  see  much  deformity  of  the  lids  pro- 
duced Ijy  adhesions  between  the  skin  and  the 
deeper  tissues,  or  by  the  contraction  of  cicatrices. 
Many  of  such  cases  require  plastic  operations  ;  but 
each  one,  before  any  operation  is  undertaken,  must 
be  carefully  studied  in  order  to  discover  the  most 
promising  method  of  procedure.  In  a  lad  with 
inherited  syphilis,  the  writer  has  seen  very  extensive 
necrosis  of  the  orbital  margin,  subsequent  to  the 
partial  removal,  and  partial  absorption,  of  a  large 
gummatous  tumour  in  the  cavity. 

5.  Tumours. — Tumours  of  the  orbit  may  be 
cysts  (hydatid,  dermoid,  or  sebaceous)  ;  lipomata  ; 
gummata  ;  sarcomata,  originating  in  connective 
tissue,  and  presenting  the  characters  of  myxoma, 
or  of  the  sarcomatous  growths  distinguished  respec- 
tively by  round  and  by  spindle-shaped  cells ;  or 
they  may  be  gliomata,  springing  from  the  connec- 
tive tissue  of  the  optic  nerve.  In  other  instances 
they  may  commence  as  an  apparent  hypertrophy  of 
the  lacrymal  gland  ;  or  they  may  be  cartilaginous, 
or  osseous.  All  alike  produce  protrusion  of  the 
eyeball,  and  limitation  of  its  movements,  together 
with  an  amount  of  disturbance  of  vision,  which  de- 
pends upon  the  degree  of  pressure  or  of  stretching 
to  which  the  optic  nerve  is  subjected,  or  upon  the 
degree  in  which  the  intra-ocular  circulation  is  im- 
peded. ]Many  of  the  forms  are  liable  to  recurrence, 
and  may  thus  ultimately  destroy  life. 

Treatment. — All  growing  tumours  of  the  orbit 
require  removal,  if  possible,  without  sacrifice  of  the 
eyeball ;  but  it  is  usually  prudent  to  leave  stationary 
tumours  alone,  more  especially  congenital  cysts, 
which  have  frequently  been  found  in  relation  to 
deficiencies  of  bone  which  have  opened  up  a  con- 
nection with  the  cranial  cavity. 

R.  Brudenell  Carter. 


II30 


ORCHITIS 


ORIENTAL  SORE 


ORCHITIS  (upx'J,  a  testicle).— Inflammation  of 
the  testis.    See  Testes,  Diseases  of. 

OREZZA,  in  Copsica. — Iron  waters.  See 
Mineral  Waters. 

ORGANIC  DISEASE.— This  expression  indi- 
cates a  disease  in  which  there  is  a  structural  change 
in  the  part  affected,  as  distinguished  from  a  merely 
functional  disorder,  in  which  no  such  change  has 
been  found. 

ORIENTAL  SORE.— Synon.  :  Delhi  Boil; 
Bagdad  Boil  ;  Aleppo  Evil  ;  Fr.  Boiiton  d' Alep  ; 
Ger.  Beitle  von  Alep. 

Definition. — A  specific  ulcer  of  the  skin,  com- 
mencing as  a  papule,  subsequently  breaking  down 
into  an  extending  and  indolent  ulcer,  tending  to 
run  a  natural  slow  course,  and  ultimately  to  heal, 
leaving  a  permanent  depressed  cicatrix. 

Geographical  Distribution. — This  affection 
is  endemic  in  many  places,  chief  among  which  may 
be  named  Asia  Minor,  Syria,  and  Mesopotamia,  in 
which  latter  country,  especially  in  Bagdad,  it  is 
probably  most  common.  It  is  also  found  in  several 
other  countries,  and  has  been  variously  named  from 
its  local  prevalence ;  thus  in  Morocco  and  the 
Sahara  it  is  known  as  the  Biskra  boil  or  sore  (Boti/on 
de  Biskra),  and  in  India  as  Delhi  Boil,  Moultan 
Sore.  It  occurs  also  in  Arabia,  Persia,  Egypt, 
islands  in  the  Mediterranean,  and  lately  it  has  been 
described  as  common  in  Bahia,  Brazil,  from  which 
it  would  appear  that  it  is  not  invariably  an  Eastern 
affection. 

It  is  more  common  in  cities  than  in  the  country, 
and  seems  to  be  influenced  in  the  frequency  of  its 
occurrence  by  sanitary  conditions,  as  Manson 
mentions  its  marked  decrease  in  Delhi  immediately 
after  certain  sanitary  improvements  in  the  city. 
Hirsch  states  that  it  is  more  common  at  the  com- 
mencement of  the  colder  season  of  the  year. 

^Etiology  and  Pathology. — Although  up  to 
the  present  time  no  inicro-organism  capable  of 
propagating  the  sore  has  been  isolated,  there  is  no 
doubt,  from  the  communicability  of  the  disease  by 
means  of  inoculation  with  the  discharge,  in  the  case 
of  both  man  and  the  lower  animals,  that  it  is  due  to 
a  specific  germ,  and  that  no  constitutional  condition 
has  more  than  a  predisposing  influence  in  its  causa- 
tion. Numerous  micro-organisms,  for  the  most  part 
diplococci,  have  been  described  in  connection  with 
Oriental  Sore  ;  but  no  one  of  them  has  been  yet 
found  capable,  in  pure  cultivation,  of  producing  the 
sore.  An  attack  of  the  sore  seems  generally  to 
confer  immunity  against  future  attacks,  and  this  has 
led  to  the  practice  among  the  Jews  of  Bagdad  of 
inoculation  with  the  virus  in  parts  of  the  body 
which  are  usually  hidden  from  sight,  in  order  to 
avoid  the  possibility  of  an  unsightly  scar  on  the 
face  or  other  exposed  part,  the  chance  of  escape 
from  an  attack  of  the  sore  at  some  time  or  other 
being  considered  very  small.  There  is  some  doubt 
as  to  the  absolute  certainty  of  the  immunity  against 
subsequent  infection,  at  all  events  by  inoculation. 
Although  called  in  many  places  a  '  boil,'  the 
Oriental  Sore  is  not  a  furunculus  ;  it  commences 
as  a  papule,  which  breaks  down  after  a  few  days 
into  an  ulcer,  which  tends  to  spread  for  a  variable 
time  and  to  a  variable  extent,  and  then  to  slowly 
cicatrise.  The  essential  pathological  condition 
present  is,  according  to  all  observers,  a  large  de- 


velopment of  lymphoid  or  granulation-corpuscles,, 
which  infiltrate  the  derma  between  the  lymphatics, 
blood-vessels,  and  sweat-glands.  These  corpuscles- 
are  especially  numerous  beneath  the  centre  of  the 
lesion,  where  they  replace  entirely  the  proper 
elements  of  the  tissues.  Infection  is  not  impro- 
bably conveyed  by  flies  or  biting  insects,  such  as- 
fleas,  and  perhaps  mosquitoes.  The  incubation- 
period,  from  infection  to  appearance  of  papule, 
appears  from  experiment  to  be  about  three  to  five 
days. 

Symptoms  and  Description  of  Sore.— The 
first  appearance  of  the  sore  is  in  the  form  of  an 
itching,  shotty-feeling  papule,  which  in  a  day  or  two- 
develops  scales  on  its  surface  ;  the  scales  are  at  first 
thin  and  papery,  becoming  after  five  or  six  days 
thicker  and  brownish  in  colour,  and  forming  a  crust. 
After  a  few  more  days  the  crust  either  falls  or  is 
scratched  off,  and  a  shallow  ulcer  with  perpendicular 
jagged  edges  is  left.  This  tends  to  spread  by 
further  breaking  down  at  its  margins,  and  also  in 
some  cases  by  other  papules  in  its  close  vicinity 
forming  ulcers  which  join  the  original  ulcer  ;  the 
resulting  sore,  which  is  generally  oval  in  shape, 
thus  varies  considerably  in  size,  from  a  diameter  of 
an  inch  or  an  inch  and  a  half,  which  is  usual,  to  one 
of  several  inches.  The  surface  of  the  sore  is 
irregular,  the  discharge  ichorous,  and  not  very  pro- 
fuse, occasionally  forming  crusts.  After  a  variable 
time,  said  to  range  from  two  or  three  to  twelve  or 
more  months,  healing  commences,  skin  commencing 
to  form  first  in  the  centre  of  the  ulcer,  where  the 
effect  of  the  germ  is  probably  first  exhausted,  and 
spreading  to  the  circumference  ;  ultimately  a  de- 
pressed white  or  pinkish  cicatrix  is  left,  which  is 
permanent.  The  sores  are  situated  generally  on 
the  hands,  feet,  arms,  legs,  or  face,  the  last  situa- 
tion being  a  common  one  in  young  children  ;  there 
may  be  only  one  sore,  or  two  or  three,  or,  in  some 
cases,  many  ;  people  of  either  sex,  of  all  ages,, 
occupations,  and  social  conditions,  are  liable  to- 
attack. 

Treatment.  —  Destruction  of  the  original 
papule,  or  of  the  ulcer  when  small,  by  means  of  caus- 
tics, or  the  actual  cautery,  has  been  advocated,  but  it 
does  not  appear  that  any  great  measure  of  success  has 
been  thus  attained.  It  is  probable  that  were  any 
radical  measure  likely  to  be  followed  by  success  it 
would  be  found  in  clean  excision  of  the  original 
papule,  such  excision  to  include,  of  course,  the 
whole  thickness  of  the  skin  and  also  the  subcuta- 
neous fascia  ;  this  operation,  however,  does  not 
seem  to  have  been  tried.  All  writers  are  agreed 
that  the  best  treatment,  having  regard  to  the  fact 
that  the  affection  is  one  that  must  run  its  course,  is 
by  soothing,  palliative  measures  ;  poultices,  or  hot 
boric-acid  fomentations  if  the  surface  of  the  ulcer  be 
foul,  followed  by  iodoform-ointment  or  any  simple 
antiseptic  dressing.  Manson  states  that,  in  the 
experience  of  Andrew  Duncan,  a  piece  of  thin 
sheet-lead  strapped  over  the  ulcer  is  often  very 
successful,  a  mode  of  treatment  which  formerly  was 
a  favourite  one  in  certain  forms  of  small  irritable 
ulcer  in  England.  Although  the  constitutional 
condition  of  the  patient  has  probably  nothing  to  do 
with  the  causation  of  the  disease,  it  may  have  a 
good  deal  to  do  with  the  rate  and  regularity  of  the 
healing  process  ;  any  state,  therefore,  such  as  one  of 
ancemia  or  debility,  betokening  a  deficiency  of 
power  of  repair,  should  receive  appropriate  treat- 
ment. Max.  F.  Simon. 
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ORIENTATION. — This  term  is  used  in  medicine 
to  signify  the  power  possessed  by  a  sane  person 
of  accurately  judging  of  his  relationship  to  surround- 
ing objects. 

OROYA  FEVER.— 5('<,  Carrion's  Disease. 

ORTHOPNCEA  (opBos,  erect;  and  wviu,  I 
breathe). — A  form  of  difficult  breathing,  in  which 
the  patient  is  compelled  to  assume  the  sitting  or 
erect  posture. 

ORTHOTONOS  {opdos,  straight  ;  and  Tiii/os,  a 
stretching). — A  form  of  tetanic  spasm,  in  which  the 
body  is  rigidly  extended..  See  Tetanus. 

OSMIDROSIS  {oap-i,  odour  ;  and  tSpds,  sweat). 
A  condition  of  the  perspiration  in  which  it  yields 
an  unusually  strong  or  fcetid  odour.  Sec  Sudori- 
parous Glands,  Disorders  of. 

OSSEOUS  SYSTEM,  Diseases  of.  ^Sec 
Bone,  Diseases  of. 

OSTEITIS  (oaTfou,  a  bone). — A  synonym  for 
inflammation  of  bone,  which  may  be  of  various 
kinds.    See  Bone,  Diseases  of. 

OSTEITIS  DEFORMANS.— Bone,  Dis- 
eases of. 

OSTEOMALACIA  (ua-riov,  a  bone  ;  and 
txaKuKos,  soft). — A  synonym  fur  mollities  ossium. 
See  Mollities  Ossium. 

OSTEOMYELITIS  (bariov,  a  bone;  and 
IJiveKos,  the  marrow).  —  A  name  for  inflammation  of 
the  medulla  of  bone.    See  Bone,  Diseases  of. 

OSTEO-SARCOMA  (btniov,  a  bone  ;  and 
(Ta/)^,  flesh). — A  sarcoma  with  a  tendency  to  ossifi- 
cation.   See  Bone,  Diseases  of  ;  and  Tumours. 

OTALGIA  [ois,  u)t6s,  the  ear  ;  and  aA7os,  pain). 
Pain  in  the  ear  :  earache.    See  Ear,  Diseases  of. 

OTITIS  (oSs,  the  ear). — Inflammation  of  the 
ear.    See  Ear,  Diseases  of. 

OTOLITH.— ^'tv  Concretions. 

OTOMYCOSIS.— A  chronic  inflammation  of  the 
external  ear  induced  by  the  presence  of  a  fungus. 
See  Ear,  Diseases  of,  p.  434. 

OTORRHCEA  (ovs,  the  ear  ;  and  f3eai,  I  flow).— 
Discharge  from  the  ear,  usually  purulent.  See 
Ear,  Diseases  of. 

OVARIES,  Diseases  of.— Synon.  :  Fr.  Alala- 
dies  dcs  Ovaires  ;  Ger.  Kraiikkeiten  de?-  Eierstiieke  ; 
Krankheilen  der  Ovarien. — Under  the  heads  Men- 
struation, Disorders  of,  and  Hysteria,  much 
information  may  be  found  upon  subjects  which 
might  be  included  among  the  diseases  of  the 
ovaries. 

Total  removal  of  the  ovaries  brings  about  total 
suppression  of  menstruation,  but  this  operation  is 
often  impracticable  or  liable  to  fail  for  reasons 
which  will  be  explained  under  '  Abnormalities.' 
On  the  other  hand,  when,  in  retro-peritoneal  hyster- 
ectomy, both  ovaries  are  saved,  the  patient  is  spared 
the  discomforts  of  a  sudden  premature  menopause, 
such  as  often,  though  not  invariably,  results  when 
both  ovaries  are  removed  with  the  uterus.  Yet 


observers  of  experience  have  found  that  where  the 
ovaries  have  been  left,  their  atrophy  with  consequent 
menopause  always  follows  within  a  3'ear  or  two,  ii 
all  the  tissue  of  the  body  of  the  uterus  be  re- 
moved, and  nothing  but  the  cervix  left  in  the 
stump. 

The  ovaries  swell  at  about  the  menstrual  period. 
This  phenomenon  has  been  observed  when  an  ovary 
lies  in  a  hernial  sac.  In  a  healthy  subject,  the 
ovaries  do  not  seem  to  be  tender  during  the  cata- 
menia,  notwithstanding  their  engorgement.  It  is 
best  to  delay  an  operation  when  on  the  appointed 
day  the  period  appears  prematurely,  unless,  indeed, 
the  operation  be  urgent.  The  vessels  of  the  broad 
ligament  will  be  found  congested  and  the  ovaries 
swollen,  yet  their  removal  under  the  circumstances 
seldom  causes  marked  local  or  general  disturbance. 
Hysterectomy  for  fibroid  tumours  is  also  best  delayed 
if  an  unexpected  period  comes  on.  The  more  blood 
there  is  in  the'  uterus,  the  greater  the  risk  in  that 
operation,  and  both  uterus  and  ovaries  are  certainly 
engorged  during  the  period.  The  appearance  of 
true,  typical  menstruation  with  distinct  molimen, 
during  the  first  few  days  after  ovariotomy,  hyster- 
ectomy, and  many  other  operations  is  usually  asso- 
ciated with  a  distinct  rise  of  temperature,  but  no 
other  sign  of  constitutional  disturbance.  See  also 
Pain  in  Visceral  Disease. 

The  diseases  of  the  ovaries  which  will  be  specially 
alluded  to  in  this  article  are  as  follows:  (l)  Ab- 
normalities; (2)  Displacements  ;  (3)  Disturbances  of 
Circulation  ;  (4)  Acute  Inflammation  ;  (5)  Chronic 
Inflammation  ;  and  (6)  Tumours,  including  Cysts. 

1.  Abnormalities. — Absence  of  one  ovary  has 
been  found  in  subjects  where  the  uterus  and  the 
opposite  ovary  were  perfectly  well-developed. 
Total  absence  of  both  ovaries  and  even  of  the  uterus 
as  well  has  been  noted  in  adults  physically  and 
mentally  sound.  As  a  rule,  however,  it  is  other- 
wise ;  and  in  cases  of  sexual  derangement  the  genital 
tract  should  always  be  explored.  Dysmenorrhoea 
and  dyspareunia  have  been  observed  in  patients 
with  ill-developed  ovaries.  A  third  or  accessory 
ovary  has  been  detected  by  many  authorities,  but 
the  term  is  often  applied  to  a  mere  lobe  projecting 
from  the  normal  organ  and  sometimes  pedunculated. 
The  '  accessory  ovary,'  relatively  very  rare,  has 
been  the  accredited  cause  of  persistent  menstruation 
after  the  removal  of  both  normal  ovaries  or  after 
double  ovariotomy.  But  ovarian  tissue  is  often 
found  in  the  ovarian  ligament,  which  forms  part  of 
the  pedicle  left  behind  after  these  operations.  Hence 
persistent  menstruation  under  such  circumstances  is 
not  mysterious. 

2.  Displacements.  —  Congenital  or  acquired 
displacements  into  the  inguinal  canal  or  prolapse 
into  Douglas's  pouch  have  been  frequently  detected. 
The  '  ovary  '  sometimes  proves  to  be  a  testicle.  A 
true  ovary  has  been  found  in  the  sac  of  a  femoral, 
umbilical,  obturator  and  gluteal  hernia  respec- 
tively (see  0^'ARIES,  Hernia;  of).  Non-descent  of 
the  ovary  into  the  pelvic  cavity  is,  on  the  contrary, 
very  rare.  It  has  been  noted  in  about  three  adults, 
and  causes  no  inconvenience. 

3.  Disturbances  of  Circulation. — Hyper- 
emia, when  not  excessive,  may  be  considered  as  an 
essential  part  of  normal  menstruation.  A  very  little 
excess  may  lead  to  the  formation  of  a  large  clot  in 
an  unbroken  Graafian  follicle,  or  extravasation  into 
the  stroma  of  the  ovary  {ovaria)i  apoplexy).  In 
typhoid  fever,  Asiatic  cholera,  scurvy,  phosphorus- 
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poisoning,  severe  burns,  and  in  the  acute  specific 
fevers,  these  hsemorrhages  are  frequent.  The  ovarian 
■stroma  may  be  soaked  in  blood,  and  the  affection  is 
usually  bilateral.  Undoubtedly  it  accounts  in  some 
of  such  cases  for  sterility  in  patients  that  recover.  In 
some  instances,  apoplexy  into  the  follicles  is  caused 
by  torsion  of  the  ovary  and  consequent  obstruction 
to  its  blood-supply.  Alleged  cases  of  rupture  of 
the  ovary  from  internal  hfemorrhage  and  consequent 
development  of  hematoma  of  the  broad  ligament,  or 
of  an  intraperitoneal  hcematocele,  have  been  pub- 
lished. Most  probably  they  were,  in  reality, 
instances  of  rupture  of  an  extra-uterine  foetal  sac. 

4.  Acute  Inflammation. — The  ovary  is  very 
subject  to  acute  inflammation,  oophoritis  being  far 
more  frequent  than  orchitis  notwithstanding  the 
external  and  more  exposed  situation  of  the  testicle. 
The  poisons  developed  by  infection  during  child- 
birth and  abortion,  as  well  as  the  virus  of  gonorrhoea, 
are  very  apt  to  cause  inflammation  of  the  ovary. 
Primary  acute  tuberculosis  of  the  ovary  seems  un- 
known, but  the  ovary  is  easily  infected  from  the 
Fallopian  tube,  a  common  seat  of  primary  tubercular 
infection.  Acute  oophoritis  is  not  often  caused  by 
mere  chills,  as  was  once  supposed.  Abscess  or 
diffuse  suppuration  of  the  stroma  of  the  ovary  may 
occur  in  puerperal  septicsemia.  Gonorrhceal  pus 
from  the  tube  may  infect  the  ovary  through  a 
ruptured  follicle. 

Symptoms. — This  disease  is  usually  accompanied 
b>y  inflammation  of  the  tube  and  adjacent  peri- 
toneum. There  is  pain  over  the  pubes,  tenderness 
on  pressure  over  one  iliac  fossa,  and  often  vesical 
irritation.  On  bimanual  palpation  it  is  easy  to  de- 
tect the  tense,  enlarged  and  extremely  tender  in- 
flamed ovary.  In  recent  cases  the  ovary  is  freely 
movable  ;  but  its  mobility  is  often  impaired  in  a  few 
days  by  adhesions. 

Treatment. — Rest  and  appropriate  remedies 
for  inflammation  will  rapidly  cure  an  uncomplicated 
case  of  acute  oophoritis.  The  convalescent  patient 
must  be  very  careful  of  her  health,  especially  during 
subsequent  periods.  The  patient  should  rest  on  her 
back,  with  the  hips  raised  and  thighs  flexed  and 
supported  by  a  pillow.  At  first,  fomentations  over 
the  iliac  fossje  will  be  needed,  followed  by  linseed- 
meal  and  turpentine  poultices  and  hot  douching. 
The  douche,  in  some  subjects,  gives  pain  and  must 
be  discontinued.  The  patient  should  take  saline 
purgatives  and  bromide  of  potassium.  The  condi- 
tion of  the  ovary  must  be  ascertained  from  time  to 
time  by  gentle  bimanual  palpation.  The  inflamma- 
tion is  not  cured  till  the  ovary  is  quite  painless,  and, 
indeed,  hardly  to  be  detected  by  the  touch.  Un- 
complicated acute  oophoritis  never  demands  opera- 
tion. Acute  ovarian  abscess,  denoted  by  persistence 
of  pain  and  swelling,  with  rise  of  pulse  and  tem- 
perature, is  best  left  alone,  and  allowed  to  become 
chronic  before  it  is  opened,  as  at  first  the  pus  is 
very  septic.  This  condition,  however,  is  hard  to 
distinguish  from  pyosalpinx,  and  is  almost  always 
complicated.  An  ovarian  abscess,  if  opened  when 
acute,  must  be  reached  from  the  vagina,  not  through 
the  abdomen. 

5.  Chronic  Inflammation. — This  disease  is 
much  more  frequent  than  typical  acute  oophoritis, 
and  is  often  associated  with  intercurrent  attacks  of 
subacute  inflammation.  It  can  hardly  ever  be  uncom- 
plicated, it  tends  to  set  up  inflammation  of  the  ad- 
jacent peritoneum  which  causes  adhesions,  and  may 
also  seal  up  the  abdominal  end  of  the  Fallopian  tube  ; 


on  the  other  hand,  it  is  a  very  common  result  of  tubal 
inflammation.  The  changes  induced  in  the  ovary 
itself  by  inflammation  vary.  Sometimes  the  folli- 
cles are  completely  or  functionally  destroyed,  and 
the  stroma  h3'pertrophies  ;  the  ovary  feels  enlarged, 
but  not  very  tender.  In  another  form  the  follicles 
remain,  but  cannot  burst,  then  '  small  cystic  de- 
generation '  sets  in.  It  is  hard  to  distinguish  such 
an  ovary  clinically  from  an  incipient  cystic  tumour  ; 
there  is  little  tenderness.  In  a  third  form  true 
cirrhotic  changes  occur.  This  is  the  gravest  variety  ; 
it  cannot  cause  death  but  always  sets  up  local  trouble, 
especially  amenorrhoea,  and  is  not  rarely  the  source  of 
bad  neuroses.  Tuberculosis  of  the  ovary  is  always 
secondary  to  tuberculosis  of  the  peritoneum  or  tube, 
and  usually  assumes  the  characters  of  chronic  in- 
flammation. A  '  cold  abscess  '  sometimes  develops 
in  a  tuberculous  ovary. 

Treatment. — The  treatment  must  be  the  same 
whether  chronic  inflammation  has  succeeded  an 
acute  attack  or  has  merely  increased  in  intensity  or 
duration  after  repeated  recurrence.  Known  causes 
must  be  avoided,  great  attention  paid  to  the  general 
health,  and  counter-irritation  employed.  Among 
the  best  sedatives  are  belladonna  and  the  bromides. 
When  an  ovary,  heavy  and  enlarged  from  old  in- 
flammation, prolapses,  an  elastic  ring-pessary  should 
be  applied  for  a  few  weeks.  The  medical  attendant 
should  try  all  means  before  thinking  of  removal  of 
the  diseased  ovary.  When  there  are  widespread 
complications,  especially  pyosalpinx,  the  case  is 
different,  although  in  many  instances  the  patient 
may  be  cured  by  medication. 

6.  Tumours. — Cystic  tumour  of  the  ovary  is 
one  of  the  most  frequent  diseases  to  which  that  organ 
is  subject.  For  practical  purposes  of  diagnosis  and 
treatment  cystic  tumours  of  that  ovary  may  be  divided 
into  simple  or  unilocular,  and  compound  or  multi- 
locular.  Under  the  simple  form  is  included  dropsy 
of  the  follicles  or  hydrops  ovarii,  which  is  patho- 
logically not  a  new-growth,  but  a  result  of  chronic 
inflammation  of  the  '  small  cystic  degeneration ' 
type.  Yet  a  dropsical  ovary  may  attain  to  a  dia- 
meter of  over  three  inches.  As  a  rule,  however, 
the  common  ovarian  cyst,  especially  in  its  most 
benign  and  best-known  variety,  is  unilocular  only  in 
the  sense  that  one  loculus  greatly  exceeds  the  others 
in  capacity.  It  may  hold  many  pints  of  fluid,  while 
the  others  contain  under  an  ounce  or  a  drachm  ; 
hence  they  are  of  no  account  to  the  surgeon,  as, 
when  the  predominant  loculus  is  emptied  during 
ovariotomy,  the  rest  of  the  tumour  can  be  extracted 
with  the  greatest  ease  if  non-adherent.  Even  in 
this  sense  the  more  unilocular  the  tumour  the  more 
pathologically  innocent  it  will  be  ;  one  grave  excep- 
tion must  be  borne  in  mind,  namely,  the  true  papil- 
lomaious  cyst,  semi-malignant  in  its  clinical  charac- 
ters. This  kind  of  cyst  is  often  unilocular,  and 
never  consists  of  more  than  a  few  loculi.  But 
while  the  practically  unilocular  ovarian  cyst  usually 
rises  freely  into  the  abdomen,  the  papillomatous  cyst 
proper  burrows  more  or  less  into  the  pelvis.  In 
dermoid  cysts  one  loculus  sometimes,  but  not  always, 
predominates. 

The  multilocular  cyst  of  the  ovary  is  pathologi- 
cally an  adenoma  or  glandular  tumour.  It  is  the 
commonest  form  of  cystic  tumour  of  the  ovary,  and 
is  identical  with  the  practically  unilocular  type  just 
noted,  excepting  in  two  important  features.  No 
one  loculus  much  exceeds  in  capacity  that  of  any 
other  ;  and  from  the  inner  wall  of  the  loculi  glandu- 
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lar  growths  spring  freel}'.  The  smaller  loculi  arc- 
stuffed  with  them,  so  that  hardly  any  cavity  is  left. 
On  section  the  growths  appear  soft  and  gelatinous, 
and  much  of  their  glairy  secretion  hangs  on  to  the 
knife  and  exudes  on  pressure.  These  glandular 
masses  are  not  malignant  :  but  malignant  changes 
may  take  place  in  a  multilocular  tumour.  Some- 
times a  multilocular  cyst  is  made  up  of  distinct 
loculi  grouped  like  a  pile  of  old  spherical  cannon- 
balls.  In  such  a  case  the  operator  should  see  that 
the  tumour  is  carefully  examined  after  removal,  as 
it  sometimes  contains  malignant,  and  often  dermoid, 
elements.  Dermoid  cysts  are  more  frequent  in  the 
ovary  than  in  any  other  organ  ;  in  this  form  one 
loculus  often  exceeds  the  others  in  capacity.  They 
contain  liquid  and  solid  fat,  teeth,  bone,  hair,  skin 
with  sebaceous  and  sweat-glands,  and  even  more 
complicated  structures.  The  surgeon  chiefly  regards 
their  greasy,  and  sometimes  foetid,  contents,  which 
must  not  be  allowed  to  escape  into  the  peritoneal 
cavity.  Old  adhesions  to  intestine  are  specially 
dangerous,  and  involve  infection  of  the  tumour,  and 
the  hair  or  bone  may  find  its  way  into  the  bladder. 
Ovarian  cysts  in  infants  and  little  girls  are  usually 
dermoid. 

The  fluid  contents  of  ovarian  cysts  was  the  sub- 
ject of  much  study  in  the  days  when  tapping  for 
diagnosis  was  practised.  When  free  from  blood 
and  broken-down  glandular  tissue,  the  fluid  of  the 
common  ovarian  cyst  is  glairy  and  greyish,  or  faint 
greenish-grey  in  colour,  and  contains  paralbumen, 
while  ascitic  fluid  is  pale  yellow,  not  very  glairy, 
and  contains  much  serum-albumen.  But  old 
hemorrhages  from  the  cyst-wall  turn  ovarian  fluid 
dark,  and  it  often  assumes  a  very  characteristic 
chocolate-brown  tint.  On  the  other  hand,  opaque 
dead-white  masses,  consisting  of  collections  of  glan- 
dular matter,  are  common  in  the  fluid  of  multi- 
locular cysts.  The  fluid  of  dermoid  cysts  varies  ; 
sometimes  it  is  glairy,  and  bears  all  the  characters 
of  the  fluid  of  a  common  multilocular  cyst,  but  even 
then  rarely  fails  to  bear  fatty  glolniles  ;  sometimes 
it  is  pure  fat,  solidifying  on  cooling,  but  most  com- 
monly it  is  a  pultaceous  mixture  of  ovarian  fluid,  fat, 
and  sebaceous  matter.  Hairs,  rarely  absent,  further 
betray  its  character. 

In  the  pure  papillomatous  ovarian  cyst,  relatively 
malignant,  and  nearly  always  difficult  to  remove, 
and  in  the  parovarian  cyst,  perfectly  innocent  and 
one  of  the  easiest  to  extirpate  of  all  pelvic  tumours, 
the  fluid  is  alike  watery,  of  very  low  specific  gravity, 
and  holds  chloride  of  sodium  in  abundance. 

Solid  Ovarian  Tumours. — Fibroma  is  not  exceed- 
ingly rare.  It  has  often  been  seen  in  girls  ;  in 
mature  women  it  has  been  mistaken  for  a  pedun- 
culated uterine  fibroid,  but  unlike  fibroid  it  is  apt  to 
cause  ascites.  Its  removal  is,  as  a  rule,  easy,  and 
it  is  perfectly  innocent.  Myoma  is  usually  small, 
clinically  it  resembles  fibroma.  Sarcoma,  often  bi- 
lateral, may  appear  as  a  very  large  solid  tumour. 
Secondary  cysts  develop,  and  hemorrhages  occur 
in  its  substance.  Carcinoma  is  more  common  in 
the  ovary  than  sarcoma.  The  abundant  glandular 
elements  in  the  common  ovarian  cyst  and  the  epi- 
thelium of  the  papillomatous  cyst  furnish  materials 
for  cancerous  changes.  As  in  sarcoma,  this  disease 
is  often  bilateral.  Free  papilloma  of  the  surface  of 
the  ovary,  never  encysted  even  at  its  origin,  is  clini- 
cally very  malignant.  But  if  the  surgeon  can  extir- 
pate the  affected  ovary  it  does  not  recur.  The 
opposite  ovary  is  usually  involved  and  should  be 


removed  if  it  bear  the  least  trace  of  papilloma.  If 
the  papillary  growth  has  spread  over  the  adjacent 
viscera,  it  will  probably  destroy  the  patient,  yet  in- 
stances are  known  where  it  has  withered  after  re- 
moval of  the  affected  ovary. 

Complications.  — Inflammation,  hccmorrhage. 
and  tiaisting  of  the  pedicle. — Any  ovarian  cyst, 
simple  or  compound,  may  be  the  seat  of  inflam- 
mation either  on  its  surface,  when  the  symptoms 
do  not  differ  from  those  of  peritonitis,  or  in  the 
cyst-wall  or  lining  membrane,  when  (without  any 
peritonitis)  there  may  be  pain  and  considerable 
fever,  sometimes  followed  by  rigors  and  suppuration. 
Hemorrhage  into  one  or  more  of  the  C3-st-cavities- 
may  lead  to  all  the  symptoms  and  effects  of  internal 
hemorrhage.  The  growth  and  nutrition  of  the 
tumour  may  become  greatly  modified,  from  twist- 
ing of  the  pedicle,  which  obstructs  the  circulation  of 
blood  in  the  vessels  of  the  tumour.  In  some  cases 
twisting  of  the  pedicle  may  be  followed  by  a  com- 
plete separation  of  the  tumour  from  its  ordinary 
supply  of  blood.  In  this  condition  the  tumour  is 
nourished  by  vessels  in  the  omentum,  abdominal 
wall,  or  some  other  structure  adherent  by  its  peri- 
toneal coat  to  the  tumour.  True  gangrene  of  an 
ovarian  tumour  from  twisting  of  its  pedicle  is  now 
known  to  be  rare,  for  the  warmth  of  the  peritoneum 
maintains  its  vitality,  and  adhesions  rapidly  form 
and  carry  nutrition  to  the  growth.  Acute  and  sub- 
acute torsion  of  the  pedicle  cause  severe  abdominal 
pain,  often  accompanied  with  vomiting.  When  the 
tumour  has  already  been  diagnosed,  these  symptoms 
are  easy  to  interpret  ;  in  some  cases  the  pain  and 
sickness  have  led  to  the  detection  of  the  tumour, 
while  in  other  instances  they  have  been  falselv 
attributed  to  intestinal  strangulation.  Inflammation 
of  the  cyst,  and  still  more  certainly  twisting  of  the 
pedicle,  leads  to  the  development  of  adhesions  to 
the  pelvic  and  parietal  peritoneum,  the  omentum, 
bladder,  and  intestines.  Rupture  of  an  ovarian 
cyst  is  not  rare.  It  is  produced  sometimes  by  ex- 
ternal agencies,  but  often  more  or  less  through  patho- 
logical changes  in  the  tumour  itself  The  thin- 
walled  parovarian  cyst  is  very  liable  to  burst,  and 
this  accident  may  cure  the  disease,  unless  papillo- 
matous growths  are  present  inside  the  tumour,  in 
which  case  there  will  be  great  danger  of  diffusion 
of  the  growths  over  the  peritoneum.  The  common 
ovarian  cyst  sometimes  bursts  from  external  violence  ; 
even  in  such  cases  the  immediate  effects  are  seldom 
alarming  ;  fatal  hemorrhage  and  even  very  severe 
shock  have  been  reported,  but  rarely  occur.  The 
common  ovarian  cyst  is  very  apt  to  give  way 
through  degenerative  changes  in  its  walls,  such  as 
inflammatory  softening,  atrophy  of  the  tissues  from 
changes  in  its  ill-developed  vessels  and  destruction 
of  the  stout  fibrous  tissue  in  the  walls  by  the  free 
development  of  minute  cysts.  Pints  of  ovarian 
fluid  may  escape  rapidly  into  the  peritoneal  cavity, 
yet  cause  remarkably  little  pain  and  disturbance. 
For  a  short  time  there  is  dulness  in  the  flanks  and 
resonance  anteriorly,  as  the  patient  lies  on  her 
back,  while  before  the  accident  the  reverse  con- 
dition existed.  But  the  effused  fluid  is  rapidly  re- 
absorbed. The  rent  in  the  cyst  usually  heals,  or  is 
stopped  up  by  adhesion  to  adjacent  structures,  and 
the  cyst  fills  up  again.  Allied  to  rupture,  but  much 
rarer  and  far  more  serious,  are  cases  where,  after 
adhesion  of  the  cyst-wall  to  intestine  or  bladder, 
the  cavities  of  the  cyst  and  the  adherent  organ 
communicate,  and  the  ovarian  fluid  escapes  by  the. 
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anus  or  urethra.  The  diagnosis  of  rupture  ot  an 
ovarian  cyst  is  easy  when  the  clinical  history  is 
reliable,  and  it  is  certain  that  an  ovarian  tumour 
existed  before  the  accident.  But  when  there  is 
nothing  certain,  save  that  the  patient  believes  that 
the  abdomen,  previously  swollen,  has  grown  smaller 
in  a  single  day  or  night,  there  are  numerous  sources 
of  fallacy.  Phantom  tumour,  tympanites,  tempo- 
rary dulness  in  the  flanks  from  loaded  intestine, 
and  tubercular  peritonitis  with  encysted  collections 
of  peritoneal  effusion  must  be  borne  in  mind. 

Symptoms  and  Diagnosis. — Spencer  Wells 
used  to  insist  that,  clinically,  the  main  questions 
for  consideration  in  cases  of  fluctuating  abdominal 
tumours  are  whether  the  fluid  be  contained  in  a 
■cyst,  or  whether  it  be  in  the  peritoneal  cavity,  either 
free  or  limited  by  visceral  adhesions.  In  solid 
tumours  their  seat  and  nature  must  be  investigated. 
See  Ascites. 

A  typical  ovarian  cyst  is  not  hard  to  diagnose. 
It  lies  centrally  on  the  abdomen,  rising  from  the 
pubes  upwards,  sometimes  reaching  as  high  as  the 
ensiform  cartilage.  It  is  freely  movable,  dull  on 
percussion,  and  fluctuates.  The  wave  of  fluid 
cannot  be  made  to  pass  beyond  the  line  of  dulness 
•on  percussion.  In  very  multilocular  cysts  there  is 
often  difficulty  in  detecting  fluctuation.  In  a  case 
of  ovarian  cyst  there  is  resonance  in  the  flanks 
unless  it  happen  that  there  be  also  free  fluid  in  the 
peritoneum,  or  that  the  colon  be  loaded.  Both 
these  conditions  have  led  to  error  in  diagnosis. 
The  cyst  usually  reaches  below  to  the  pelvic  brim, 
the  uterus  is  found,  on  passing  the  sound,  to  be 
separate  from  the  tumour,  and  to  lie  behind  and 
below  it  ;  not  rarely  its  body  is  forcibly  anteverted. 
Some  cysts  burrow  in  the  broad  ligament  ;  then 
their  lower  limits  can  be  felt  low  down  in  the  pelvis, 
the  uterus  is  pushed  to  one  side,  or,  very  often,  dis- 
placed forwards  and  upwards.  The  abdominal 
part  of  a  burrowing  ovarian  cyst  is  never  freely 
movable. 

Other  Abdominal  Tumours. — The  abdominal 
growths  most  liable  to  be  mistaken  for  ovarian 
tumours  are  fibroid  or  fibro-cystic  tumours  of  the 
uterus,  and  cysts  or  solid  tumours  of  the  spleen,, 
liver,  pancreas,  or  kidney.  Pregnancy,  normal  or 
extra-uterine,  may  also  be  mistaken  for  an  ovarian 
tumour.  We  must  remember  that  it  is  not  rare  for 
pregnancy  to  occur  in  a  woman  subject  to  an  ovarian 
or  uterine  tumour  ;  therefore  in  examining  any 
woman  who  has  an  abdominal  tumour  the  ordinary 
signs  of  pregnancy  must  be  borne  in  mind.  The 
frequency  of  faecal  accumulations,  or  of  tympanitic 
distension  of  the  intestines,  with  thick  or  rigid 
abdominal  walls  and  a  fat  omentum,  must  also  be 
remembered  and  excluded.  The  observer  may  be 
misled  by  fatty  tumours  which  form  in  the  omentum 
or  develop  from  appendices  epiploicje.  Large 
fibroid  and  fibro-sarcomatous  tumours  of  the  ab- 
dominal wall  may  be  mistaken  for  solid  ovarian 
growths.  Cysts  of  the  urachus  are  not  always  easy 
to  distinguish  from  ovarian  cysts.  Any  condition 
which  produces  a  swelling  in  the  abdomen  or  pelvis 
must  be  borne  in  mind  when  the  ordinary  signs  of 
an  ovarian  cyst  or  tumour  are  not  sufficiently  cha- 
racteristic to  exclude  doubt.  In  nervous  subjects, 
where  the  abdominal  muscles  resist  and  interfere 
seriously  with  palpation,  free  purgation  followed  by 
careful  examination  under  an  anesthetic  is  advisable 
in  order  to  avoid  error.  In  such  a  case  it  often 
happens  that  no  tumour  exists,  the  abdomhial  swell- 


ing being  due  to  tympanitic  distension  and  loaded 
bowels. 

In  advanced  malignant  disease,  when  the  new 
growth  has  extended  beyond  its  original  seat,  it  is 
often  impossible  to  determine  whether  the  ovary 
gave  origin  to  the  malady.  In  the  unfortunate 
patient's  interests  the  question  of  diagnosis  has 
liecome  of  no  import.  In  such  cases,  the  disease 
Ijeing  evident,  it  is  bad  surgery  to  make  an  explo- 
ratory incision.  The  mere  handling  of  cancerous 
structures  may  set  up  peritonitis  ;  septic  infection 
which  cancerous  tissue  cannot  resist  is  very  proba- 
ble ;  and  if  neither  complication  follows,  the  abdo- 
minal wound  is  liable  to  malignant  infection  through 
the  suture-tracks,  and  then  the  patient  suffers  all  the 
horrors  of  external  cancer  from  which,  if  left  alone, 
she  would  be  spared.  If  there  be  much  dropsy 
tapping  will  relieve.  On  the  other  hand,  when 
there  is  no  evidence  of  hopeless  malignancy,  ex- 
ploratory tapping  is  to  be  avoided.  It  involves  as 
much  or  in  many  cases  mor6  dangers  than  those 
which  attend  careful  exploration  through  an  abdo- 
minal incision. 

Prognosis  and  Treatment. — The  thin-walled 
parovarian  cyst,  independent  of  the  ovary,  has  dis- 
appeared after  rupture  or  after  a  single  surgical 
tapping.  Thomas  Keith  advocated  the  tapping  of 
parovarian  cysts,  but  they  often  fill  again  and  occa- 
sionally contain  papilloma,  so  that  tapping  involves 
great  risks  and  loses  valuable  time.  Operation  is 
easy  and  satisfactory.  All  true  ovarian  tumours 
destroy  life  after  months  or  even  years  of  discom- 
fort and  distressing  symptoms  ;  to  this  rule  there 
are  but  few  if  any  exceptions.  Early  removal 
renders  the  operation  as  easy  and  as  safe  as  possible  ; 
late  removal  involves  great  surgical  difficulties  and 
subsequent  danger,  yet  it  may  save  an  otherwise 
doomed  patient.  Error  in  diagnosis  often  leads  to 
the  detection  of  a  tumour  not  ovarian,  but  never- 
theless quite  as  necessary  to  remove. 

Medical  treatment  \%  now  almost  synonymous  with 
preparation  for  operation.  In  urgent  cases  ovario- 
tomy must  be  done  at  once,  however  bad  the  pa- 
tient's condition.  But  as  a  rule  there  is  time  for 
medication.  Thus  chronic  or  acute  bronchitis  and 
pneumonia  may  require  treatment  where  there  is 
a  cyst  or  solid  tumour  not  bulky  enough  to  cause 
dyspncea.  The  urine  should  always  be  carefully 
examined.  Albuminuria  and  diabetes  mellitus  re- 
quire appropriate  treatment.  The  bowels  in  parti- 
cular must  be  attended  to,  and  the  large  intestine 
freed  from  scybala.  Inflammation  of  a  cyst  clearly 
due  to  a  blow  or  fall  is,  perhaps,  best  treated  by  a 
few  days'  rest  and  local  treatment ;  but  most  com- 
plications signify  that  ovariotomy  is  urgent. 

Ovariotomy. — The  average  risk  of  ovariotomy  in 
a  large  number  of  cases,  including  the  most  and 
the  least  favourable,  has  been  diminishing  for  many 
years  past.  Through  improvements  first  in  anti- 
septic and  then  in  aseptic  surgery,  ovariotomy  has 
become  one  of  the  most  successful  of  all  capital  opera- 
tions. The  mortality  has  fallen  to  under  five  per 
cent,  in  the  hands  of  experts.  In  the  case  of  sim- 
ple or  non-adherent  multilocular  cysts,  there  should 
be  no  mortality  ;  occasionally  a  case  may  be  lost 
where  the  patient  is  suffering  from  some  other 
disease  aggravated  by  the  bulky  tumour.  Very 
large  and  widely  adherent  tumours,  only  removable 
with  extreme  difficulty,  may  nevertheless  be  safely 
extirpated  if  the  patient  be  fairly  strong,  and  many 
very  weak  subjects  can  be  pulled  through  by  judi- 
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cious  after-treatment.  In  certain  cases  there  is 
always  a  risk  of  death,  so  that  out  of  ten  such  cases 
one  or  more  will  probably  be  lost.  Under  this 
head  suppurating  tumours,  adherent  dermoids,  and, 
above  all,  malignant  ovarian  growths  are  included. 
A  cyst  containing  pus  cannot  be  removed  without 
distinct  risk,  nevertheless  experience  shows  that 
the  danger  is  not  very  great.  There  is  much  greater 
peril  when  a  dermoid  closely  adheres  to  intestine 
so  that  its  greasy  contents  have  become  infected. 
Bone  and  masses  of  hair,  fat  and  sebaceous  matter 
may  project  into  hollow  viscera,  which  are  un- 
avoidably damaged  when  the  surgeon  sets  them  free. 
As  a  rule,  however,  this  unfavourable  condition 
■does  not  exist,  and  the  dermoid  can  be  removed 
with  ease  and  safety.  A  malignant  tumour  may 
often  be  removed  with  success,  and  the  patient  may 
enjoy  months  or  years  of  relative  comfort.  But  the 
danger  of  removing  a  malignant  tumour  is  great. 
This  fact  is  proved  by  statistics  collected  at  institu- 
tions where  the  pathology  of  the  growth  and  the 
after-history  of  the  patient  can  both  be  accurately 
observed  and  recorded.  In  Olshausen's  practice 
the  mortality  more  or  less  directly  from  operation  in 
100  cases  of  sarcoma,  carcinoma,  and  malignant  or 
•clinically  malignant  papilloma  was  28.  Such  re- 
ports are  gloomy  but  they  are  also  reliable. 

The  removal  of  a  tumour  of  one  ovary  does  not 
appear  to  aftect  the  number  of  pregnancies,  nor  the 
sex  of  the  children,  nor  the  occurrence  of  twin 
pregnancy.  Spencer  Wells  was  many  years  ago 
in  a  position  to  note  that  the  removal  of  both 
ovaries,  subject  to  tumour,  leads  only  in  exceptional 
cases  to  obesity,  severe  premature  menopause,  and 
general  neuroses.  The  relation  of  double  ovario- 
tomy for  tumours  to  removal  of  both  ovaries  for  the 
cure  of  neuroses  or  the  checking  of  the  growth  of  a 
uterine  myoma  is  uncertain  and  deserves  close 
study.  We  know  that  double  ovariotomy  is  highly 
successful,  and  that  the  patients  rarely  have  any- 
thing to  complain  about  afterwards.  Removal  of 
the  ovaries  for  neuroses  seems  unjustifiable  and 
rarely  successful,  liut  though  severe  and  aggravated 
neuroses  may  follow  the  operation,  they  at  least 
existed  before,  even  if  only  in  a  milder  form.  Many 
advocates  of  hysterectomy  for  uterine  fibroids,  with- 
out removal  of  the  ovaries,  declare  that  when  thosj 
•organs  are  also  removed  distressing  menopause 
symptoms  are  very  likely  to  ensue  ;  but  this  asser- 
tion remains  to  be  proved,  as  it  is  not  certain  that 
the  patient,  as  a  rule,  fares  worse  than  after  double 
ovariotomy  ;  and  where  neurotic  symptoms  have 
been  noted,  it  is  still  less  certain  that  they  are  due 
to  the  loss  of  the  ovaries  and  not  to  the  removal  of 
the  body  o{  the  uterus  and  damage  to  the  innerva- 
tion of  the  cervix.  Ai.BAN  Doran. 

OVARIES.  He  f'niae  of  the. — In  the  majority 

of  eases  displacements  of  the  ovaries  occur  down- 
wards into  Douglas's  space,  and  in  such  instances 
the  left  ovary  is  the  one  usually  displaced.  The 
next  most  frequent  forms  of  ovarian  hernice  are  those 
occurring  in  the  inguinal  regions,  either  above 
Poupart's  ligament,  or,  as  is  more  commonly  the 
case,  following  the  canal  of  Nuck  downwards  and 
forwards  and  presenting  in  the  labia.  In  the  first 
named,  or  directly  downward  displacement,  the 
ovary,  on  vaginal  examination,  may  be  discovered 
in  the  recto-vaginal  fossa  as  a  small  ovoid,  firm, 
elastic,  and  highly  sensitive  tumour,  bulging  into 
the  post-cervical  cut  de  sac. 


^•EtioL(JGY.  —  Although  in  some  instances  con- 
genital, ovarian  liernix  more  usually  occur  in 
patients  whose  abdominal  parietes  have  been  re- 
laxed and  viscera  compressed  by  repeated  gestation, 
or  want  of  due  support  after  parturition.  They 
may  also  be  induced  by  causes  similar  to  those  of 
other  hernire,  such  as  the  violent  muscular  eftbrts  of 
the  second  stage  of  labour,  lifting  a  heavy  child,  or 
straining  at  stool.  In  displacement  downwards 
into  Douglas's  space,  the  cause  of  the  protrusion  is, 
however,  generally  gynecological  rather  than  ob- 
stetric, the  result  of  the  vis  a  lergo  of  abdominal  or 
uterine  tumours,  or  of  the  tension  on  the  appendages 
occasioned  by  displacements  of  the  uterus. 

Symptoms  and  Diagnosis. — Ovarian  displace- 
ments, when  inguinal,  may  be  mistaken  for  enlarged 
glands,  or  as  an  enterocele  or  epiplocele  ;  when 
labial,  for  other  tumours  in  that  situation  ;  when 
downwards,  for  pelvic  abscess  or  hcematocele,  re- 
troversion or  retroflexion,  or  for  a  fibroid  growth 
from  the  posterior  uterine  wall.  The  sudden 
occurrence  of  a  small  ovoid  tumour,  possessing  the 
physical  characteristics  just  referred  to  and  located 
in  one  or  other  of  these  situations,  accompanied  by 
constitutional  and  nervous  disturbance,  with  a 
peculiar  dull  sickening  pain,  aggravated  into  acute 
suftering  at  each  menstrual  epoch,  and  a  coincident 
increase  of  size  then  manifest,  together  with  the 
intense  tenderness  or  nausea  generally  evinced 
during  any  examination  of  the  part,  are  sufficient  to 
enable  a  correct  recognition  of  the  nature  of  the 
case  to  be  made  by  any  competent  gynfecologist. 

Treatment. — When  the  ovarian  hernia  takes 
place  at  either  of  the  abdominal  rings,  it  may  in 
some  instances  be  reduced  by  taxis.  In  the  majority 
(if  cases,  however,  these  displacements  are  already 
irreducible  when  discovered  ;  and  even  in  the  cases 
in  which  reduction  is  possible,  the  retentive  pres- 
sure of  an  ordinary  truss  is  too  frequently  neither 
endurable  nor  effectual.  In  such  instances  the 
extruded  ovary  should,  if  feasible,  be  protected 
from  further  protrusion  or  external  injury  by  a  well- 
fitting  hollow  truss.  But  before  this  an  attempt 
should  always  be  made  to  lessen  the  local  hyper- 
resthesia  of  the  generally  hypertrophied  displaced 
gland  by  topical  sedative  applications,  and,  if 
necessary,  by  leeching,  &c.  ;  while  the  constitutional 
irritation  almost  always  present  in  such  cases 
should  be  allayed  by  suitable  constitutional  treat- 
ment. When,  however,  these  measures  prove  in- 
effectual in  relieving  the  persistent,  dull,  worrying, 
aching  pain  so  commonly  associated  with  chronic 
ovarian  hernia,  and  which  at  each  monthly  period 
in  these  cases  becomes  accentuated  or  acute — when, 
too,  the  patient's  health  is  endangered  by  the  ner- 
vous disturbance  and  constitutional  irritation,  we 
should  fall  back  on  extirpation  as  the  only  resource 
available.  But  this  treatment  should  be  regarded 
as  exceptional  ;  nor  is  the  performance  of  oopho- 
rectomy under  these  circumstances  by  any  means 
devoid  of  risk,  or  to  be  undertaken  without  urgent 
necessity,  and  until  a  fair  trial  has  been  first  made 
of  other  remedial  or  palliative  measures. 

With  regard  to  the  treatment  of  prolapse  of  the 
ovary  into  Douglas's  space,  this  caution  is  especially 
applicable.  In  considering  the  management  of  this 
displacement,  its  causes  must  be  carefully  borne  in 
view.  Pressure  from  above  downwards  of  a  uterine 
or  ovarian  tumour,  or  the  traction  of  a  uterine  dis- 
placement on  the  broad  ligaments,  must  be  removed 
or  relieved  before  an}'  successful  re-position  of  the 
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prolapsed  ovary  can  be  made.  When  the  disloca- 
tion is  due  to  some  accidental  circumstance,  or  to  a 
relaxed  state  of  the  parts  occasioned  by  constitu- 
tional causes,  we  may,  with  greater  probability  of 
permanent  success,  attempt  to  return  the  displaced 
viscus  and  retain  it  in  situ.  For  this  purpose  the 
patient — being  first  anresthetised  in  order  to  permit  of 
the  necessary  manipulation  of  the  generally  highly 
sensitive  and  tumefied  ovary — should  be  placed  in 
the  left  lateral  semi-prone  position,  when  by  gentle, 
steady,  conjoint  digital  pressure  through  the  rectum 
and  vagina,  upwards  and  forwards,  we  may  be  able 
to  lift  the  extruded  ovary  out  of  the  post-cervical 
recto-vaginal  fossa,  and  to  push  it  up  into  its  normal 
position,  where  it  may  then  be  retained  by  a  suitable 
support.  Failing  the  possibility  of  such  re-position, 
however,  if  the  local  and  constitutional  effects  of  the 
displacement  are  urgent  and  otherwise  irremediable, 
the  practitioner  as  a  dernier  ressort  must  remove 
the  ectopic  gland. 

THOnrAS  More  Madden. 

OVERLYING.  —  Synon.  :  Fr.  Etoiiffer  tin 
Enfant. — Overlying  is  an  accident  which,  it  is 
alleged,  not  infrequently  happens  to  young  children, 
whereby  they  are  killed  by  suffocation.  On  an 
average  rather  more  than  four  hundred  children  per 
annum  are  registered  in  London  as  dying  from 
'  overlying  '  in  bed.  The  Registrar-General  in  his 
report  for  1890  states  that  1,544  children,  mostly 
in  the  first  year  of  life,  died  from  '  suffocation  in 
bed  ' ;  that  this  mode  of  death  is  on  the  increase  ; 
that  it  is  more  frequent  in  the  winter  than  in  the 
summer  ;  and  that  the  proportion  of  deaths  due  to 
this  cause  is  more  than  twice  as  high  on  Saturday 
night  as  on  any  other  night  in  the  week.  The  only 
explanation  for  the  pre-eminence  of  Saturday  is  the 
fact  that  on  this  day  wages  are  paid  and  drunken- 
ness is  common.  The  post-mortem  signs  of  over- 
lying are  those  of  suffocation.  Evidence  that  a 
child  has  really  died  from  this  cause  is  afforded  by 
(l)  the  post-mortem  appearances  of  death  from 
asphyxia  ;  (2)  the  absence  of  any  other  mortal 
disease  ;  (3)  the  absence  of  evidence  of  any  cause  of 
asphyxia  other  than  overlying. 

The  statement  that  a  child  has  been  overlain 
should  be  received  with  caution.  It  is  reasonable 
to  suppose  that  a  vigorous  child  would  escape  from 
a  suffocating  position  beneath  the  bed-clothes,  or 
the  body  of  its  nurse,  by  its  own  efforts  ;  or  at  least 
succeed,  by  its  crying  and  struggling,  in  waking  its 
nurse.  On  the  other  hand,  a  very  weakly  child, 
whose  lungs  possibly  have  only  partially  expanded, 
might  be  killed  by  a  very  trifling  cause,  such  as  the 
position  of  its  mouth  and  nose  against  the  body  of 
its  nurse,  or  the  accidental  temporary  obstruction 
of  its  air-passages  by  the  bed-clothes.  A  medical 
witness,  before  committing  himself  to  a  theory  of 
death  from  overlying,  must  consider  all  the  points 
alluded  to  above,  and  must  take  care  not  to  bring 
a  charge  of  almost  criminal  carelessness  against  a 
careful  nurse,  or  allow  an  act  of  wilful  murder  to 
pass  under  the  guise  of  accidental  death. 

G.  V.  POORE. 

OXALIC  ACID,  Poisoning  by.— Poisons. 

OXALIC  ACID  IN  URINE.— Synon.  :  Oxa- 
luria. — There  is  reason  to  believe  that  the  oxalic 
acid  which  is  constantly,  or  almost  constantly,  pre- 
sent in  human  urine  is  in  part  derived  directly  from 
the  food,  and  is  in  part  a  product  of  metabolism 


within  the  body.  That  the  oxalate  is  in  part  derived 
from  food  has  been  clearly  demonstrated,  and  analy- 
tical results  are  here  in  full  accord  with  the  clinical 
observation  that  a  deposit  of  crystals  of  calcium 
oxalate  is  wont  to  follow  the  ingestion  of  articles  of 
diet,  such  as  rhubarb,  which  are  specially  rich  in 
this  substance.  The  view  that  some  of  the  oxalate 
excreted  is  a  product  of  metabolism  is  based  upon 
observations,  chiefly  carried  out  in  Salkowski's 
laboratory,  on  its  presence  in  the  urine  of  fasting 
dogs,  and  in  that  of  human  beings  who  have  for 
some  time  taken  an  oxalate-free  diet.  It  should  be 
mentioned,  however,  that  Gaglio,  Bunge,  and  Dun- 
lop  have  observed  the  disappearance  of  oxalic  acid 
from  the  urine  of  persons  on  diet  of  this  description. 
Granting  that  some  of  the  excreted  oxalate  is  endo- 
genous, it  is  clear,  from  the  observations  of  Sal- 
kowski  and  others,  that  it  is  not  a  product  of  the 
metabolism  of  carbohydrates  or  of  albuminous  sub- 
stances ;  whereas  a  food  rich  in  nuclein,  such  as 
thymus,  was  found  by  Lommel  to  cause  a  con- 
spicuously increased  output.  Salkowski  therefore 
thinks  it  highly  probable  that  both  oxalic  and  uric 
acids  are  products  of  nuclein-metabolism,  the  former 
being  probably  formed  by  the  oxidation  of  the  latter. 
Flowever,  Stradomsky,  working  with  Salkowski's 
new  method  of  estimation,  failed  to  obtain  an  in- 
creased excretion  of  oxalic  acid  as  the  result  of  a 
diet  rich  in  nucleo-albumen,  and  looks  upon  the 
gelatin  in  the  tissues  and  kreatin  as  the  most  pro- 
bable parent-substances  of  the  endogenous  oxalic 
acid.  As  to  the  influence  of  disease  upon  oxalate 
excretion  little  is  at  present  known,  and  it  is  clear 
that  any  such  influence  will  be  chiefly  exerted  upon 
that  portion  of  the  excreted  oxalate  which  is  formed 
within  the  body.  Diabetes  mellitus  and  jaundice 
are  conditions  in  which  increased  excretion  has  been 
noted,  but  Lommel  has  recently  failed  to  confirm 
this  observation. 

The  acid  sodium  phosphate  appears  to  be  the 
agent  concerned  in  holding  calcium  oxalate  in  solu- 
tion in  the  urine,  and  it  cannot  be  assumed,  without 
direct  proof,  that  the  deposition  of  crystals  of  the 
latter  salt  necessarily  implies  its  presence  in  excess. 
However,  Dunlop  found  that  when  such  deposition 
takes  place  there  is  usually  an  increased  output. 

In  paroxysmal  hremoglobinuria  sediments  of 
calcium  oxalate  are  frequently  met  with,  as  also  in 
many  cases  of  so-called  '  physiological  albuminuria. ' 
Prout  and  Begbie  called  attention  to  a  group  of 
symptoms  which  are  often  associated  with  deposits 
of  these  crystals,  and  described  a  definite  '  oxalic 
acid  diathesis.'  The  symptoms  described  are  such 
as  usually  accompany  acid  dyspepsia,  and  Dunlop 
seeks  to  explain  their  association  with  oxaluria  by 
the  more  free  absorption  of  calcium  oxalate  from 
the  food,  in  consequence  of  the  hyperacidity  of  the 
gastric  contents.  Such  symptoms  are  met  with 
apart  from  oxaluria,  and  are  often  wholly  wanting 
in  cases  in  which  the  urine  continuously  deposits  a 
sediment  of  calcium  oxalate. 

The  deposited  crystals  are  usually  minute,  and 
are  not  coloured  by  the  ordinary  urinary  pigments  ; 
they  may,  however,  be  tinted  by  bilirubin  or  bili- 
verdin  when  these  substances  are  present.  The 
crystals  assume  several  forms — [a)  the  common  octo- 
hedra  with  short  vertical  axis,  the  familiar  '  enve- 
lope '  crystals  ;  ib)  short  prisms  with  pyramidal 
ends  ;  (c)  twin  octohedra  ;  (d)  dumb-bell  crystals  or 
biconcave  oval  discs  {see  Urinary  Deposits  : 
coloured  plates).    The  deposit  usually  forms  a  white 
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cloud  resting  upon  the  surface  of  the  normal  nube- 
cula, and  may  also  form  streaks  upon  the  inner  sur- 
face of  the  containing  vessel.  The  urine  is  usually 
clear  and  acid  in  reaction.  It  may  contain  a  small 
quantity  of  albumen,  and  the  microscope  may  show, 
in  addition  to  the  crystals,  a  few  leucocytes  and 
even  red  blood-corpuscles.  Free  indulgence  in 
rhubarb  may  even  give  rise  to  marked  hematuria, 
with  the  passage  of  large  numbers  of  calcium-oxalate 
crystals,  and  some  individuals  appear  to  be  pecu- 
liarly susceptible  in  this  respect. 

Oxalate-of-Lime  Calculus.  —  The  excretion 
of  calcium  oxalate  derives  its  chief  clinical  im- 
portance from  its  tendency  to  form  calculi  in  the 
kidneys  or  urinary  passages.  What  are  the  exact 
conditions  which  determine  the  formation  of  such 
calculi  is  not  as  yet  known,  but  a  patient  whose 
urine  deposits  oxalate-sediments  during  long  periods 
does  not  necessarily  acquire  calculi.  Ord  and 
Shattock,  who  have  made  a  very  elaborate  study 
of  the  structure  of  these  concretions,  describe  four 
chief  forms:  (l)  Smooth  polished  stones,  usually 
met  with  in  the  kidneys  or  renal  pelvis,  of  a  pale 
ashy  grey,  light  yellow  or  reddish-brown  colour. 
(2)  The  ordinary  '  mulberry '  calculi,  of  a  reddish- 
iDrown  or  sepia  tint,  with  rough  tuberculated  sur- 
faces. (3)  Small  stones  with  sharp  prominent  spines, 
and  (4)  small  stones  with  cr3'Stalline  surfaces  beset 
with  large  uncoloured  crystals  of  calcium  oxalate. 
Calculi  of  the  two  last-mentioned  varieties  are  often 
quite  minute.  The  dark  colour  which  oxalate - 
calculi  often  possess  appears  to  be  derived  from 
haemoglobin.  The  stones  are  hard  and  crystalline 
in  structure,  and  the  nuclei  often  consist  of  large 
transparent  crystals  of  calcium  oxalate,  or  of  fan- 
shaped  elements  similar  to  those  which  form  the 
bulk  of  the  concretion.  Speaking  of  such  calculi 
Mr.  Cadge  says,  '  The  great  insolubility  of  oxalate 


of  lime  favours  the  chances  of  its  deposition  in  the 
renal  tubules.  It  has  been  detected  in  the  kidneys 
of  the  fcetus  ;  it  is  especially  liable  to  occur  during 
childhood  ;  and  this  liability  decreases  as  age  ad- 
vances. In  England  calculi  composed  entirely  of 
oxalate  of  lime  are  rare  in  the  adult,  but  in  India 
they  are  comparatively  frequent.  Mulberry  cal- 
culus in  the  young  causes  intense  suffering  ;  but  in 
the  adult,  notwithstanding  the  formidable  tubercles 
and  rough  exterior,  the  symptoms  of  stone  are  often 
mild :  not  improbably  because  these  projections 
become  entangled  in  the  muscular  columns  of  the 
bladder,  and  the  calculus  is  thereby  fixed  in  posi- 
tion.' The  symptoms  of  renal  calculus  are  fulh" 
described  in  another  article.  Sec  Renal  Cal- 
culus. 

Treatment. — Microscopic  '  mulberry  '  calculi, 
were  it  possible  to  detect  their  existence,  could 
probably  be  washed  away  and  carried  off  by  diluent.-- 
and  diuretics  ;  but  a  palpable  stone  demands  sur- 
gical treatment  only. 

That  part  of  the  oxalate-excretion  which  i- 
directly  derived  from  food  can,  of  course,  be  con- 
trolled by  suitable  dieting,  the  most  obvious  indi- 
cation being  the  avoidance  of  vegetables,  such  as 
rhubarb  and  spinach,  which  are  known  to  be  rich 
in  oxalate.  The  probability  of  the  origin  of  some 
of  the  excreted  oxalic  acid  from  uric  acid  and 
nuclein  suggests  the  desirability  of  avoiding  food 
rich  in  nucleo-albumens.  Hyperacid  dyspepsia 
when  present  should  be  treated  by  appropriate 
means,  such  as  the  administration  of  acids  before,  or 
alkalis  after  meals.  A.  E.  Garrod. 

OXYURIS.— &t;  Entozoa. 

OZ/ENA  ('6(aiva.  a  foetid  polypus  in  the  nose  ; 
from  oQji,  I  stink). — Sec  Nose,  Diseases  of. 


PACHYDERMIA  LARYNGIS.— Larynx, 
Diseases  of,  p.  853. 

PACHYMENINGITIS  (Traxi^s,  thick  ;  and 
ti.r)viyl,  a  membrane). — A  synonym  for  inflamma- 
tion of  the  dura  mater  of  the  brain  and  of  the 
spinal  cord.  See  Meninges,  Cerebral,  Diseases 
of. 

PAGET'S  DISEASE.— Mahgnant  dermatitis  of 
the  nipple  (see  Niim'LE,  Diseases  of).  The  term  is 
also  sometimes  used  as  a  synonym  for  osteitis 
deformans. 

PAIN  IN  VISCERAL  DISEASE.- The  pain  of 
visceral  disease  may  belong  ti>  one  of  three  groups  : 
(I)  It  may  be  as  local  as  the  pain  produced  by  a 
Ijruise  or  a  burn,  and  be  situated  directly  in  the 
affected  part.  Such  local  pain,  associated  with 
deep  tenderness  over  the  inflamed  area,  accompanies 
inflammation  of  any  serous  membrane,  such  as  the 
pleura,  peritoneum,  or  pericardium.  (2)  It  may  be 
referred  to  the  termination  of  some  nerve-trunk  im- 
plicated in  the  disease,  as,  when  the  elbow  is  struck, 
the  pain  is  felt  in  the  little  finger.  Thus,  if  a  nerve- 
trunk  passes  through  an  inflamed  area,  the  pain  will 


be  felt  not  only  at  the  inflamed  point,  but  also  within 
the  peripheral  distribution  of  the  affected  nerve. 
Moreover,  the  area  supplied  by  the  peripheral 
branches  of  this  nerve  may  become  tender  to  light 
touch.  In  this  way  the  pain  of  a  pleurisy  may  be 
situated  in  the  abdomen.  (3)  Painful  impressions 
may  be  conducted  up  the  sensory  fibres  of  the 
sympathetic  into  the  central  nervous  system,  and 
then  referred  to  the  peripheral  distribution  on  the 
surface  of  the  body  of  those  nerve-fibres  that  enter 
the  same  segment.  This  is  the  true  visceral  reflected 
pain  that  forms  the  main  subject  of  this  article. 

I.  Method  of  Examination.  —  In  visceral 
disease  we  have  to  deal  mainly  with  pain  that  is 
either  local  or  reflected.  Local  pain,  as  its  name 
implies,  is  characterised  by  being  situated  over  the 
focus  of  disease,  and  is  usually  accompanied  by  ten- 
derness on  deep  pressure  or  on  percussion. 

True  visceral  7-eferrcd  pain  is  situated  over  spots 
of  the  body  that  bear  no  direct  relation  to  the  posi- 
tion of  the  disease.  Should  the  pain  be  severe,  or 
have  lasted  for  some  considerable  time,  these  spots 
possibly  will  become  superficially  tender.  Genth' 
pinching  the  skin  and  subcutaneous  tissue  over  these 
spots  between  the  finger  and  thumb  then  produces 
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PLATES  X.  and  XII. 

The  areas  coloured  Red  or  Blue  are  those  affected  by  the  reflected  pain  and  superficial  tenderness  of  visceral  disease. 
Those  coloured  Black  do  not  stand  in  direct  connection  with  any  organ  and  can  only  become  tender  by  spread.    They  form 
the  upper  gap  (on  the  arm)  and  the  lower  gap  (on  the  leg). 

The  following  organs  stand  in  connection  mainly  with  the  following  areas  :  — 

Heart        i.  Ventricle  Dorsal  i  (?),  Dorsal  2,  3,  4,  5. 

2.  Auricle  Dorsal  5,  6,  7,  8  and  (?)  9. 

Aorta        I.  Arch    .       .       .       .       .       .       .       .    Cervical  3  and  4,  Dorsal  i,  2,  3,  4, 

2.  Dorsal  Aorta      ......    Dorsal  5,  6,  7,  8,  9. 

3.  Abdominal  Aorta  Dorsal  10,  11,  12  and  Lumbar  i. 

Lungs  Cervical  3,  4,  Dorsal  3,  4,  5,  6,  7,  8,  9. 

(Esophagus  Dorsal  5,  6,  7. 

Stomach   Dorsal  6,  7,  8,  9,  10. 

Intestine     1.  Duodenum  to  Sigmoid  Flexure        .       ,  Dorsal  10,  11,  12. 

2.  Rectum   Sacral  2,  3,  4. 

Liver  and  Call  Bladder   Dorsal  7,  8,  9,  10  (R.  side). 

Kidney  and  Ureter   Dorsal  10,  11,  12,  Lumbar  i,  and  Occipital  Lumbar  2. 

Bladder   Sacral  2,  3,  4. 

Prostate   Sacral  2,  3,  4,  and  Occipital  Dorsal  10  and  (?)  11. 

Testicle   Dorsal  10. 

Epididymis   Dorsal  11,  12. 

Ovary   Dorsal  10. 

Uterine  Appendages   Dorsal  10,  11,  12,  Lumbar  i,  and  (V)  Lumbar  2. 

Cervix  Ute-ri  arid  Lower  Segment  of  Uterus      .       .  Sacral  2,  3,  4. 
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PLATES  XI.  and  XIII. 

These  plates  show  the  maximum  spots  of  these  areas.  It  is  to  these  spots  that  the  patient  refers  his  pain.  Over  these  spots 
superficial  tenderness  first  appears,  and  they  remain  tender  during  the  subsidence  of  the  pain  after  the  rest  of  the  area  to  which 
they  belong  has  ceased  to  be  tender.  Thus  recognition  of  these  maximum  spots  is  of  greater  practical  importance  than  that  of 
the  full  areas  which  rarely  appear  alone  in  visceral  disease. 
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pain,  (ir,  at  any  rate,  a  sensation  different  from  that 
produced  in  normal  parts  of  tlie  skin  by  this 
manipulation. 

A  still  better  method  of  marking  out  the  tender 
spots  is  to  take  a  pin  with  a  round  head  of  such  a 
size  that  it  is  obviously  blunt  to  the  normal  skin, 
using  the  blunt  end  only  in  exactly  the  same  way  as  if 
the  point  was  being  used  to  test  for  loss  of  sensation. 
In  a  favourable  case  the  patient  does  not  complain 
until  the  limits  of  the  tender  areas  are  reached, 
when  he  at  once  complains  that  it  hurts,  and  may 
even  cry  out  that  he  is  being  pricked.  But  in  the 
majority  of  cases  the  patient  says  he  knows  the 
blunt  end  of  the  pin  is  being  used,  but  it  gives  him 
pain,  '  as  if  a  bruise  were  being  touched.'  Over 
these  areas  the  superficial  reflexes  are  markedly  in- 
creased. But  these  tender  spots  represent  the 
maxima  of  areas  that  extend  round  the  body  more 
or  less  in  the  form  of  a  half  girdle,  and,  if  the  pain 
be  very  intense,  or  has  lasted  for  a  sufficient  period, 
the  whole  of  one  or  more  of  these  segmental  areas 
may  become  tender.  But  for  clinical  purposes  it  is 
a  matter  of  little  or  no  importance  whether  one  of 
these  segments  be  represented  by  the  complete  area 
of  its  extent,  or  by  the  maximum  points. 

Thus,  in  Plates  XI.  and  XIII.  the  maximum 
points  are  given,  and  on  Plates  X.  and  XII.  the  com- 
plete areas  determined  by  the  study  of  the  tender- 
ness of  referred  pain,  and  the  distribution  of  tlie 
eruption  of  herpes  zoster  (see  p.  686). 

§  2.  Reason  for  Cutaneous  Tenderness 
in  Visceral  Disease. — When  impulses  pass  up 
sensory  sympathetic  nerves  from  an  organ  which  is 
diseased  they  set  up  a  disturbance  in  the  segment  to 
which  they  are  conducted.  Now  any  second  sen- 
sory impulse  from  another  part,  e.g.  from  the  sur- 
!ace  of  the  body  which  passes  into  this  same  segment, 
will  be  profoundly  altered.  For  it  no  longer  falls 
into  a  normal  and  quiescent  segment  of  the  nervous 
system,  but  into  one  whose  activity  is  already  dis- 
turbed. The  resultant  stimulus,  conducted  upwards 
towards  the  brain,  therefore  differs  from  that  which 
would  have  passed  onwards  from  that  segment 
under  normal  circumstances.  The  second  stimulus 
will  appear  to  be  exaggerated,  or  may  perhaps 
undergo  some  actual  increase  in  its  passage  through 
the  excited  segment.  Thus  any  otherwise  painless 
stimulation  applied  to  the  surface  of  the  body, 
falling  within  the  area  supplied  by  fibres  that  enter 
the  disturbed  segment,  will  appear  to  be  painful, 
and  the  skin  will  be  said  to  be  tender.  The  fact 
that  these  areas  correspond  so  closely  in  extent 
with  those  occupied  by  herpes  zoster  renders  it 
probable  that  they  belong  to  the  same  level  of  the 
nervous  system,  and  that  the  cause  of  the  tender- 
ness is  to  be  sought  in  that  portion  of  the  nervous 
system  which,  when  injured,  produces  herpes  zoster. 
This  has  now  been  shown  to  be  the  ganglion  of  the 
posterior  root.  It  is  therefore  probable  that  im- 
pulses passing  from  an  affected  internal  organ  up 
the  white  ramus  of  the  sympathetic  system  produce 
an  alteration  in  some  of  the  cells  of  the  posterior- 
root  ganglion.  These  cells  form  the  trophic  stations 
for  the  sensory  fibres  from  the  skin.  Thus  painful 
stimuli  from  an  internal  organ  produce  such  a  dis- 
turbance in  the  ganglion  that  every  stimulus  from 
the  peripheral  distribution  of  the  fibres  entering 
that  ganglion  appears  to  be  painful. 

3.  Pain  produced  by  Disease  of  Spe- 
cial Viscera.^Brought  face  to  face  with  pain 
produced  by  disease  of  an  internal  organ,  it  is 


necessary  to  determine 
local  or  reflected.  Atten 
of  difference  enables  us 
belongs  : — 

( 1 )  Reflected  pain  is 
not  only  situated  over 
some  point  on  the  front 
of  the  chest  or  abdomen, 
but  also  over  some  point 
behind,  in  the  back  or 
the  loin,  away  from  the 
affected  organ. 

(2)  Reflected  pain  is 
associated  with  more  or 
less  tenderness  of  the 
coverings  of  the  chest, 
abdomen,  or  back,  eli- 
cited by  picking  up  the 
skin  and  subcutaneous 
structures  between  the 
fingers. 

(3)  This  superficial  ten- 
derness frequently  passes 
round  the  body  in  a  more 
or  less  horizontal  band 
from  the  middle  line  of 
the  back  to  the  middle 
line  in  front  (Plates  X. 
and  XII.).  If  less  acute  it 
lies  over  one  or  more 
spots,  one  of  which  is 
situated  over  the  ante- 
rior, the  other  over  the 
posterior  aspect  of  the 
trunk  (Plates  XI.  and 
XIII.). 

{4)  Pressure  as  a  rule 
relieves  this  superficial 
tenderness. 

(5)  The  superficial  re- 
flexes are  increased  over 
an  area  of  superficial  ten- 
derness that  accompanies 
visceral  reflected  pain. 

(6)  Reflected  pain  of 
the  visceral  type  is  fre- 
quently accompanied  by 
headache  and  superficial 
tenderness  of  the  scalp, 
following  rules  laid  down 
on  p.  1 145. 


first  of  all  whether  it  be 
tion  to  the  following  points 
to  decide  to  which  class  it 

(I)  Local  pain  is  con- 
fined strictly  to  the  area 
of  the  affected  organs, 
and  does  not  pass  round 
the  body  or  through  to 
the  back. 


(2)  Local  pain  is  ac- 
companied by  no  super- 
ficial tenderness.  But 
when  the  painful  area  is 
pressed  or  percussed  pain 
is  produced,  the  amount 
of  such  tenderness  de- 
pending on  the  force  ap- 
plied. 

(3)  This  deep  tender- 
ness does  not  extend  be- 
yond the  limits  of  the 
serous  membrane  in- 
flamed or  outside  an  area 
over  which  direct  pres- 
sure can  be  brought  to 
bear  on  the  serous  mem- 
brane or  organ  affected. 
It  cannot  therefore  be 
elicited  over  the  posterior 
aspect  of  the  trunk  un- 
less the  inflammation  has 
extended  into  the  tissues 
of  the  back. 

(4)  Pressure  increases 
deep  tenderness. 

(5)  The  superficial 
reflexes  are  unaltered 
over  the  area  of  deep 
tenderness  that  accom- 
panies local  pain. 

(6)  Local  pain  is  not 
accompanied  by  that 
form  of  headache  which 
is  associated  with  tender- 
ness of  the  scalp.  Head- 
ache, if  present,  is  a 
separate  phenomenon, 
standing  in  no  relation  to 
the  local  pain  and  deep 
tenderness. 


The  organs  of  the  body  will  be  considered  in  the 
following  order  :  Heart,  p.  1139  ;  Aorta,  p.  1141  ; 
Lungs,  p.  1 141  ;  Qisophagus,  p.  1142  ;  Stomach, 
p.  1 142;  Intestines,  p.  1 142  ;  Liver,  p.  1142; 
Kidney  and  Ureter,  p.  1142;  Bladder,  p.  1 143; 
Prostate,  p.  1 143;  Testis,  p.  1 143;  Epididymis, 
p.  1143  ;  Ovary,  p.  1143;  Uterus,  p.  1 143. 

I.  Heart.  —  (a)  Local  Pain. 

(i)  Due  to  Disease  of  Pericardium. — When  the 
pericardium  is  acutely  inflamed  the  pain  produced  is 
in  striking  contrast  to  visceral  reflected  pain.  For 
it  is  not  accompanied  by  superficial  tenderness  ;  but 
over  a  greater  or  less  extent  of  the  pericardium  the 
patient  complains  that  percussion  or  pressure  with 
the  stethoscope  in  the  intercostal  spaces  is  painful. 
This  deep  tenderness  does  not  transgress  the  limits 
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of  the  pericardium.  In  many  cases  this  area  of 
deep  tenderness  corresponds  closely  to  the  area  over 
which  pericardial  friction  is  audible.  Such  is  the 
condition  not  uncommonly  found  in  a  recent  case  of 
a  first  attack  of  pericarditis.  Sometimes,  however, 
this  condition  is  complicated  by  the  simultaneous 
appearance  of  referred  pain  and  superficial  tender- 
ness due  to  the  concomitant  endocardial  lesion 
[vide  infra). 

(2)  Due  to  Disease  of  Heart  Local  pain  is 

supposed  to  be  commoner  in  cardiac  diseases  than 
reflected  pain.  Probably  local  pain  is  a  distinct 
feature  of  the  majority  of  painful  cardiac  states,  but 
it  is  usually  masked  by  co-existing  reflected  pain. 
But  in  some  cases  of  cardiac  failure  when  reflected 
pain  is  absent  local  pain  is  distinct.  The  patient 
complains  of  pain  over  the  apex-beat  that  does  not 
go  through  to  the  back  and  is  increased  by  exertion. 
This  form  of  pain  is  particularly  marked  in  certain 
cases  of  mitral  stenosis  with  an  irregular  beat,  and 
in  the  form  of  senile  heart  that  is  accompanied  by 
breathlessness  and  palpitation  on  exertion.  The 
heart  is  said  to  feel  as  if  it  were  'bursting,'  'too 
big  for  the  chest,'  &c 

(b)  Reflected  Pain. 

(l)  Due  to  Disease  of  Aortic  Valves. — True 
aortic  stenosis  throws  more  work  on  the  wall  of 
the  left  ventricle  during  systole.  The  ventricle 
therefore  hypertrophies,  compensation  takes  place, 
and  the  patient  suffers  from  no  symptoms.  Not  so 
aortic  regurgitation.  For  here  the  ventricle  empties 
itself  during  systole,  but  as  soon  as  the  wall  relaxes 
at  the  beginning  of  the  diastole  the  blood  pours 
back  from  the  aorta  and  distends  its  cavity.  In 
true  aortic  stenosis  the  ventricle  has  to  perform  in- 
creased work  during  the  systole,  but  is  at  rest  during 
diastole.  In  pure  regurgitation,  on  the  other  hand, 
there  is  not  necessarily  any  increase  in  the  work 
required  during  systole  ;  but  just  at  the  moment 
when  the  wall  is  not  toned  to  meet  any  effort  the 
blood  pours  back  into  its  cavity  from  the  aorta. 
Now  it  is  this  distension  at  the  moment  when  the 
walls  of  the  cavity  are  at  rest  that  is  pernicious,  and 
aortic  regurgitation  is  of  all  cardiac  disorders  the 


one  most  liable  to  lead  to  reflected  pain.  When 
both  regurgitation  and  stenosis  are  present  the  con- 
dition is  still  worse.  For  not  only  has  the  systole 
to  overcome  a  greater  intra-ventricular  resistance, 
but  the  diastole  is  broken  by  a  rush  of  blood  back 
from  the  aorta.  The  left  ventricle  hypertrophies  to 
meet  this  increased  resistance  in  front,  but  the  in- 
crease in  the  force  of  the  ventricular  contraction 
will  also  increase  the  force  with  which  the  blood 
rushes  back  from  the  aorta  at  the  beginning  of  the 
diastole.  Thus  reflected  pain  is  more  likely  to  be 
present  with  aortic  regurgitation  than  stenosis,  but 
most  certainly  when  both  lesions  are  combined. 
But  pressure  within  the  cavity  of  the  ventricle 
during  the  diastolic  period  gives  rise  to  a  second 
evil.  The  ventricle  never  quite  empties  itself,  but 
always  remains  somewhat  distended,  an  ideal  con- 
dition for  the  production  of  visceral  reflected  pain. 
In  most  cases  this  is  a  temporary  condition,  arising 
from  some  additional  exertion  in  a  heart  working  at 
the  top  of  its  power.  In  young  people  some  exces- 
sive effort  is  necessary  to  produce  this  condition, 
but  in  older  persons,  and  especially  in  those  cases 
where  the  lesion  of  the  aortic  valves  is  caused  by 
atheroma,  it  may  arise  after  but  slight  exertion. 

This  permanent  dilatation  of  the  left  ventricle 
cannot  exist  long  or  to  any  great  extent  without  the 
mitral  valve  becoming  incompetent.  Directly  this 
happens  the  pressure  within  the  ventricle  is  relieved, 
for  blood  can  now  leave  it  by  two  channels.  Thus, 
as  soon  as  the  mitral  valve  yields,  the  pressure 
within  the  left  ventricle  is  relieved  by  a  self-regu- 
lating mechanism,  and  reflected  pain  ceases.  In 
the  same  way  reflected  pain  is  absent  in  those  cases 
where  mitral  regurgitation  arises  synchronously  with 
the  lesion  of  the  aortic  valves. 

Thus  it  will  be  seen  that  pain  produced  by  aortic 
disease  is  due  to  the  left  ventricle.  It  is  situated" 
over  the  upper  part  of  the  chest,  over  the  scapula, 
and  down  the  inner  side  of  the  left  arm.  If  severe 
and  of  long  standing,  it  may  cross  to  the  right  side 
in  addition.  In  some  cases  it  may  become  paroxys- 
mal [see  belo'w).  It  is  accompanied  by  more  or 
less  superficial  tenderness  over  the  second,  third. 


PLATE  XIV. 


The  areas  coloured  Blue  stand  in  relation  both  to  organs  of  the  head  (e.g.  the  eye)  and  organs  of  the  trunk  (e.g.  the  stomach). 
Those  coloured  Red  stand  in  direct  connection  only  with  organs  of  the  head — 


Eye 


Teeth 


Em- 
Tongue 
Tonsil 
Nose 


Cornea  and  Ant.  Chamber 
Ciliary  Region 
Iris  and  Post.  Chaniber 
Upper  Jaw 

Lower  Jaw- 
Middle  ear 


Frontonasal  and  Midorbital. 

Mainly  Midorbital— also  whole  forehead  if  acute. 
Mainly  Frontotemporal.    Temporal  and  Maxillary. 

hicisors.   Frontonasal.    Canine.    ?  Nasolabial.    \st  Bicuspid.  Nasolabial. 
'27id  Bicuspid  Temp,  or  Maxil.    i^^  Molar  Maxil.    ind  and  yd  Molar  Mandibular. 
Inciso7-s,  Canine.,  isl  Bicuspid.    Mental,  2nd  Bicuspidl 
1st  and  2nd  Molar,  Hyoid.    yd  Molar,  Hyoid  or  Superior  Laryngeal. 
Hyoid. 

Internal  Ear  and  Mastoid  (with  Tension  only)  Vertical  and  Temporal. 

Mental,  Hyoid,  Lar>'ngeal  and  Occipital.  Occipital. 

Hyoid. 

Frontonasal  and  Midorbital  (mainly). 


Area  on  the  Scalp 

Area  on  the 
Trunk 

Organs  in  relation  with  these  Areas 

Frontonasal 
Midorbital 

Frontotemporal 

Temporal  . 
Vertical 
Parietal 
Occipital  . 

Cervical  3 
Cervical  4 
Dorsal  2  . 
Dorsal  3  . 
Dorsal  4  . 
Dorsal  5  . 
Dorsal  6  . 
Dorsal  7  . 
Dorsal  8  . 
Dorsal  g  . 
Dorsal  10 

j-  Lungs  [Apices],  Stomach,  Liver  (Occipital) 

1  Heart  [Ventricle],  Aortic  Arch,  Lungs 
Lung,  Heart 

Lungs  [lower  lobes],  Heart  [Auricle] 

Lungs  [lower  lobes],  Heart  [Auricle],  Stomach  (Cardiac  end),  Liver  (R.  side) 
Stomach,  Liver  and  Gall-Bladder,  Lungs 
Stomach  (Pyloric  end),  Liver 

Intestine,  Liver,  Ovary,  Testis,  Stomach  (Occipital)  I 

XIV. 
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fourth,  and  fifth  dorsal  segments  {si'd  Plates  X. 
and  XII.). 

(2)  Diti;  to  Disease  of  Mitral  Valves. — In  cases 
i  if  mitral  incompetence  a  free  path  is  open  into  the 
pulmonary  circulation,  and  the  pressure  in  the  ven- 
tricle, therefore,  always  remains  low.  Cases  of  pure 
mitral  incompetence  are  unattended  by  visceral 
referred  pain.  In  a  similar  way  in  uncomplicated 
mitral  stenosis  no  referred  pain  is  produced.  But 
suppose  that,  as  soon  as  the  auricular  systole  has 
'.xpelled  the  blood  through  the   narrowed  mitral 

'  irifice,  blood  is  again  forced  back  into  the  auricle  by 
ihe  ventricular  systole,  the  auricle  will  be  distended 
:it  the  moment  when  its  walls  are  relaxing,  and 
pain  will  result.  Thus,  where  a  systolic  murmur  is 
heard  over  the  apex,  accompanied  by  the  short 
sharp  first  sound  of  stenosis,  with  or  without  a 
diastolic  murmur,  reflected  pain  and  superficial  ten- 
derness are  liable  to  make  their  appearance.  In 
such  cases  it  is  the  auricle  which  bears  the  brunt  of 
the  altered  conditions,  and  the  pain  and  tenderness 
lie  over  one  or  more  of  the  fifth,  sixth,  seventh, 
eighth,  and  possibly  ninth,  dorsal  areas. 

(3)  Paroxysmal  Pain  of  Cardiac  Origin  (see  also 
Angina  Pectoris). — Angina  Pectoris  is  not  a  dis- 
ease, but  a  convenient  name  for  a  group  of  symptoms 
that  make  their  appearance  in  paroxysms.  A  typical 
attack  of  angina  pectoris  is  made  up  of  one  or  more 
•  if  the  following  groups  of  symptoms  :  ( I )  A  sense  of 
laintness  or  impending  death  ;  the  face  seems  to 
become  cold  and  the  jaws  stiff,  and  a  dead  feeling 
to  spread  over  the  body.  (2)  A  feeling  of  suffoca- 
tion accompanied  by  local  pain  at  the  epigastrium  or 
over  the  heart.  (3)  Radiating  pains  mostly  over  the 
upper  part  of  the  chest  and  in  one  or  both  arms. 
These  pains  follow  the  lines  laid  down  in  figs,  i  and  2, 
are  accompanied  or  followed  by  superficial  tender- 
ness, and  are  thus  of  the  true  visceral  reflected  type. 
These  symptoms  are  present  to  a  different  degree 
in  individual  cases.  Thus  in  those  cases  where  the 
arteries  are  degenerated  but  the  heart  is  free  from 
endocardial  murmurs,  the  first  and  second  symptoms 
are  frequently  present  alone.  Where,  however,  the 
degenerate  arteries  and  myocardial  signs  are  ac- 
companied by  aortic  murmurs  the  third  is  usually 
added  in  marked  form.  In  young  persons  with 
marked  aortic  regurgitation  of  rheumatic  origin 
(unaccompanied  by  mitral  regurgitation)  attacks  of 
paroxysmal  cardiac  pain  consist  almost  exclusively 
of  violent  radiating  pains  of  the  reflected  type  un- 
accompanied by  the  first  symptom,  and  usually  by 
the  second  to  a  comparatively  slight  extent. 

Thus  we  obtain  the  following  rule  :  If  the  patient 
habitually  suffers  from  reflected  pain  of  cardiac 
origin  the  attack  of  angina  pectoris  will  consist  of  a 
paroxysmal  increase  in  the  intensity  and  distribution 
of  this  pain.  If,  on  the  other  hand,  he  is  habitually 
tree  from  visceral  reflected  pain  the  attack  will  more 
closely  resemble  sudden  heart-failure,  and  will  be 
accompanied  by  a  feeling  of  faintness  or  impending 
death  with  more  or  less  local  pain  at  the  epigastrium 
and  over  the  area  of  the  heart. 

2.  Aorta. — An  aneurysm  of  the  aorta  may  pro- 
duce three  forms  of  pain  :  (i)  Local  pain  due  to  pres- 
sure on  the  vertebra;  or  ribs.  This  only  occurs  with 
aneurysms  of  considerable  size.  (2)  Pain  due  to 
pressure  on  nerve-trunks  which  is  referred  to  the 
peripheral  distribution  of  the  sensory  fibres  of  those 
nerve-trunks,  exactly  as  when  the  elbow  is  struck  the 
pain  is  referred  to  the  little  finger.  (3)  Visceral 
reflected  pain  produced  according  to  the  general 


laws  laid  down  above,  the  aorta  acting  as  a  hollow 
organ.  Visceral  referred  pain  can  only  be  produced 
so  long  as  the  aneurysm  is,  at  any  rate  in  part,  con- 
tained within  a  wall  composed  of  the  tissues  of  the 
aorta.  As  soon  as  the  aneurysm  reaches  such  a  size 
that  its  walls  are  mainly  composed  of  connective 
tissue,  visceral  referred  pain  ceases  owing  to  the 
destruction  of  the  visceral  nerves  necessary  for  its 
production.  Thus  visceral  referred  pain  is  more 
commonly  present  in  aneurysms  of  small  size. 

The  position  of  the  visceral  referred  pain  and  its 
accompanying  superficial  tenderness  vary  according 
to  the  position  of  the  aneurysm.  Thus  the  nearer 
the  aneurysm  lies  to  the  aortic  valves  the  more 
nearly  the  pain  and  tenderness  resemble  that  pro- 
duced by  aortic  regurgitation.  If  the  aneurysm  is 
situated  at  any  part  of  the  arch  between  the  heart 
and  the  entry  of  the  ductus  arteriosus,  the  superficial 
tenderness  may  lie  over  the  first,  second,  third,  or 
fourth  dorsal,  or  third  and  fourth  cervical  areas. 
Occasionally  the  areas  on  the  front  of  the  neck 
seem  also  to  be  affected.  As  soon,  however,  as 
the  aneurysm  invades  that  part  of  the  aorta  on  the 
distal  side  of  the  entry  of  the  ductus  arteriosus  these 
upper  segmental  areas  are  replaced  by  pain  and 
tenderness  over  the  fifth,  sixth,  and  seventh  dorsal 
areas.  The  lower  the  aneurysm  on  the  dorsal  aorta 
the  lower  the  segment  mainly  aft'ected.  Thus 
aneurysms  of  the  abdominal  aorta  may  produce  pain 
over  the  ninth,  tenth,  eleventh,  twelfth  dorsal,  and 
first  lumbar  areas.  Pain  and  tenderness  over  these 
areas  may  be  extremely  misleading.  For  if  it  lie 
over  the  twelfth  dorsal  or  first  lumbar  area  the 
patient  will  complain  of  pain  over  the  extreme 
lower  part  of  the  lumbar  spine,  in  the  groins,  and 
over  the  front  of  the  thigh.  Yet  the  swelling  and 
pulsation  will  be  felt  at  or  aliove  the  umbilicus. 

3.  Pain  in  Lung-Disease.— (a)  Loeal  Pain.— 
Pain  of  this  type  occasionally  appears  in  the  neigh- 
bourhood of  tubercular  foci  or  large  areas  of  pneu- 
monic consolidation,  but  in  most  cases  stands  in 
definite  relation  to  inflammation  of  the  pleura.  It 
is  absent  when  the  side  is  at  rest,  is  intensified  by 
inspiration,  particularly  by  the  long  inspiration 
which  follows  a  cough,  a  laugh,  or  a  sneeze.  The 
pain  is  said  to  be  stabbing,  but  docs  not  go  through' 
the  chest  from  back  to  front  as  does  referred  visceral 
pain,  and  is  localised  to  one  area  instead  of  being 
distributed  over  a  band  around  the  body.  This 
pain  is  associated  with  deep  tenderness  to  pressure 
or  percussion  in  those  intercostal  spaces  within 
which  pleural  friction  can  be  heard.  If  the  pleurisy 
is  acute  the  intercostal  trunks  may  become  impli- 
cated in  the  inflammation,  and  pain  appear  over 
their  terminal  distribution  exactly  as  pain  appears 
in  the  little  finger  when  the  ulnar  nerve  is  injured. 
Thus  an  acute  pleurisy  may  cause  pain  over  the 
alxlomen  or  even  the  iliac  fossa  of  the  same  side. 
This  is  not  a  visceral  reflected  pain,  for  it  is  only 
present  over  that  portion  of  the  nerve-trunk  distal 
to  the  inflammatory  lesion,  and  is  not  present  over 
the  back.  It  may  occasionally  be  accompanied  by 
superficial  tenderness.  But,  unlike  the  superficial 
tenderness  that  is  associated  with  true  visceral  re- 
flected pain,  the  tenderness  that  may  accompany  a 
pleurisy  is  only  present  in  front  of  (on  the  distal 
side  of)  the  patch  of  pleural  inflammation. 

(/))  Visceral  Reflected  Pain. — In  order  that  re- 
flected pain  may  appear  it  is  necessary  that  the 
disease  should  not  render  the  nerve-end  organs  in 
the  lungs  incapable  of  stimulation.     iN'ow  in  acute 
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lobar  pfieiiruonia  the  essential  process  of  the  disease 
is  a  consolidation  of  one  or  more  lobes  of  the  lung 
and  complete  obliteration  of  the  alveoli  by  exuda- 
tion. Thus  the  majority  of  cases  of  acute  lobar 
pneumonia  are  unaccompanied  by  visceral  reflected 
pain  and  superficial  tenderness  owing  to  the  fact 
that  the  nerve-terminals  are  removed  from  the  in- 
fluence of  internal  pressure  or  external  traction  in 
consequence  of  consolidation  of  large  areas  of  lung- 
tissue.  In  the  same  way  if  the  lung  has  undergone 
fibrotic  changes  (as  in  the  so-called  fibroid  phthisis) 
it  is  no  longer  capable  of  causing  visceral  referred 
pain.  Excavation  of  the  liing,  by  the  destruction  it 
produces,  also  renders  the  affected  portion  of  the 
lung  incapable  of  producing  visceral  referred  pain, 
and  thus  those  cases  of  pulmonarj'  tuberculosis  in 
which  excavation  forms  the  principal  lesion  may  be 
painless.  On  the  other  hand,  acute  bronchitis  may 
be  accompanied  by  visceral  reflected  pain  if  the  lung 
has  not  been  altered  by  repeated  previous  attacks. 
In  the  same  way  visceral  reflected  pain  accompanies 
those  cases  of  pulmonary  tuberculosis  in  which  the 
disease  advances  by  repeated  bronchitic  attacks, 
each  of  which  leaves  the  lung  more  damaged  than 
before.  In  such  cases  reflected  pain  and  its  accom- 
panying superficial  tenderness  are  frequently  a 
marked  feature  in  the  progress  of  the  disease. 

The  pain  and  tenderness  of  pulmonary  disease 
occupy  one  or  more  of  the  following  areas  :  Cervi- 
cal, 3  and  4  ;  dorsal,  3,  4,  5,  6,  7,  8,  and  9.  The 
nearer  the  disease  to  the  apex  of  the  lung,  the 
more  likely  are  cervical  3  and  4  to  be  represented 
in  superficial  tenderness,  the  nearer  to  the  base  the 
more  certainly  will  the  pain  and  tenderness  lie  over 
the  mid-dorsal  areas.  Thus  it  is  noticeable  that 
disease  of  the  base  of  the  lung  can  cause  pain  and 
superficial  tenderness  over  the  three  great  gastric 
areas,  the  seventh,  eighth,  and  ninth  dorsal.  If 
pain  and  tenderness  over  these  areas  is  a  marked 
feature  of  lung-disease  the  patient  will  suffer  from 
secondary  gastric  symptoms  [vide  §  5). 

4.  CEsophagus. — As  a  rule  there  is  not  much 
referred  pain  in  diseases  of  the  oesophagus.  But  in 
a  case  of  stricture  of  the  lower  part  of  the  oesophagus 
pain  and  superficial  tenderness  may  make  their 
appearance  over  the  fifth,  sixth,  or  seventh  dorsal 
areas  after  passage  of  a  bougie. 

5.  Stomach. — In  diseases  of  the  stomach  the 
seventh,  eighth,  and  ninth  dorsal  areas  are  fre- 
quently mapped  out  by  superficial  tenderness  to  a 
greater  or  less  extent.  Sometimes  the  sixth  dorsal 
makes  its  appearance  in  company  with  the  seventh 
dorsal,  and  the  tenth  may  appear  with  the  ninth. 
Thus  the  whole  supply  of  the  stomach  seems  to  lie 
between  the  sixth  and  tenth  dorsal.  In  cases  where 
pain  is  present  after  the  ingestion  of  food,  as  in 
gastric  ulcer,  the  higher  the  area  of  pain  and  tender- 
ness, the  sooner  after  food  will  the  pain  arise.  Thus 
in  those  cases  where  the  seventh  dorsal  segment  is 
mainly  affected  and  the  maximum  pain  and  tender- 
ness is  situated  at  and  around  the  ensiform  cartilage, 
the  pain  will  come  on  within  half  an  hour  of  taking 
food.  On  the  other  hand,  when  the  ninth  or  tenth 
dorsal  are  mainly  affected,  the  onset  of  pain  may  be 
deferred  for  an  hour  and  a  half.  Thus  it  would 
seem  that  the  cardiac  end  of  the  stomach  stands  in 
relation  mainly  with  the  sixth  and  seventh  dorsal, 
the  pyloric  end  mainly  with  the  ninth  and  tenth 
dorsal  areas. 

6.  Intestine. — (i)  From  the  Dnodemun  to  the 
Sigmoid  Flexitre. — The  pain  of  intestinal  affections 


is  frequently  diffuse,  ill-defined,  and  unaccompanied 
by  tenderness  of  the  skin.  Thus  lead-cohc  and 
many  of  the  colicky  pains  that  accompany  an  error  of 
diet  or  summer-diarrhoea  do  not  belong  to  the  type 
of  visceral  reflected  pains.  Where  mela;na  and  pain 
in  the  abdomen  are  present,  apparently  due  to  ulcer 
of  the  duodenum,  the  pain  may  be  of  the  reflected 
type  and  be  accompanied  by  superficial  tenderness 
over  the  tenth  dorsal  area.  In  the  gastro-enteric 
attacks  which  sometimes  follow  chronic  constipation 
or  faecal  impaction,  visceral  reflected  pain  and 
superficial  tenderness  may  be  present  from  the 
seventh  to  the  eleventh  or  twelfth  dorsal.  In  the 
same  way  a  strangulated  hernia  may  produce  pain 
in  the  abdomen  in  the  neighbourhood  of  the  um- 
bilicus with  superficial  tenderness  within  the  tenth 
dorsal  area.  Acute  diseases  of  the  colon  may  cause 
visceral  reflected  pain  and  superficial  tenderness 
over  the  tenth,  eleventh,  and  twelfth  dorsal  areas. 
But  chronic  colitis  is  usually  accompanied  by  local 
pain  with  deep  tenderness  over  the  affected  part. 
Thus  the  intestine  from  the  duodenum  to  the 
sigmoid  flexure  would  appear  to  stand  in  relation  to 
the  tenth,  eleventh,  and  twelfth  dorsal  segments. 

(2)  The  Rectum. — Irritation  of  the  rectum  pro- 
duces not  only  a  local  pain  of  an  intense  and 
sickening  character,  but  also,  occasionally,  reflected 
visceral  pain.  This  pain  is  situated  over  the 
buttocks  and  the  upper  part  of  the  back  of  the 
thigh,  and  when  severe  is  accompanied  by  super- 
ficial tenderness  over  the  third  and  fourth  sacral 
areas. 

7.  Liver  and  Gall-Bladder. — Any  condition 
associated  with  inflammation  of  the  capsule  of  the 
liver  produces  local  pain,  accompanied  by  deep 
tenderness  on  pressure.  Thus,  perihepatitis  from 
whatever  cause,  and  secondary  malignant  growths, 
are  liable  to  be  accompanied  by  deep  tenderness. 

Slow  enlargements  of  the  liver,  and  all  forms  of 
fibrosis,  are  unaccompanied  by  reflected  pain. 
But  when,  in  consequence  of  cardiac  failure,  the 
liver  suddenly  enlarges,  for  the  first  time  the  patient 
is  liable  to  complain  of  pain  in  the  right  hypochon- 
drium,  right  iliac  fossa  and  right  loin.  This  reflected 
pain  may  be  accompanied  by  superficial  tenderness 
over  the  ninth  and  tenth  dorsal  areas  of  the  right 
side.  Abscess  of  the  liver,  especially  when  multiple, 
may  cause  reflected  pain  over  the  eighth,  ninth  or 
tenth  dorsal,  and  is  also  liable  to  be  associated  with 
pain  over  the  right  shoulder-joint,  probably  repre- 
senting the  fourth  cervical  area.  In  an  attack  of 
biliary  colic  the  pain  is  of  the  visceral  reflected 
type,  and  a  paroxysm  may  be  followed  by  wide- 
spread tenderness  from  the  seventh  to  the  tenth 
dorsal,  not  only  on  the  right  side,  but  also  on  the 
left  half  of  the  abdomen.  Between  the  attacks, 
pain  and  tenderness  are  usually  situated  within  the 
eighth  and  ninth  dorsal  of  the  right  side. 

Thus  the  liver  seems  to  be  associated  with  the 
seventh  to  the  tenth  dorsal  on  the  right  side,  but 
more  particularly  with  the  eighth,  ninth,  and  tenth. 
The  gall-bladder  seems  to  be  principally  associated 
with  the  eighth  and  ninth  dorsal. 

8.  Kidney  and  Ureter. — Affections  of  the 
finer  structures  of  the  kidney,  such  as  the  various 
forms  of  nephritis,  cause  no  reflected  pain  or  ten- 
derness. But  all  conditions  that  lead  to  interference 
with  free  outflow  from  the  pelvis  of  the  kidney  are 
liable  to  be  associated  with  this  type  of  pain.  Dur- 
ing an  attack  of  renal  colic  the  pain  may  occupy 
the  greater  part  of  the  abdomen  and  back,  but  is 
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usually  greatest  on  the  side  of  the  affected  kidney, 
and  over  the  tenth,  eleventh,  and  twelfth  dorsal 
areas.  After  an  attack  the  tenth,  eleventh,  and 
twelfth  dorsal  may  be  tender.  If  a  stone  passes, 
the  pain  may  extend  to  the  knee,  and  all  the  areas 
from  the  tenth  dorsal  to  the  second  lumbar  be 
tender.  If  a  stone  is  fixed  in  the  kidney  it  will 
cause  no  pain  until  the  patient  is  exposed  to  some 
unusual  jolting.  Pain  may  then  appear  within  the 
tenth  dorsal  area.  Floating  kidney  and  paroxysmal 
hydronephrosis  may  occasionally  cause  pain  and 
tenderness  over  the  tenth,  eleventh  and  twelfth 
dorsal  areas.  Thus  the  kidney  is  particularly  asso- 
ciated with  the  tenth  dorsal,  and  also  with  the 
eleventh,  and  probably  the  twelfth  dorsal.  The 
ureter  seems  occasionally  to  cause  pain  as  low  as 
the  second  lumbar. 

9.  Bladder. — Irritation  of  the  bladder,  especi- 
ally about  the  neck,  is  lialjle  to  cause  pain  over  the 
buttocks  and  back  of  the  thighs.  An  irritant 
applied  to  the  mucous  membrane,  the  passage  of 
large  clots  of  blood,  and  the  presence  of  a  calculus 
will  all  cause  pain  over  the  third  and  fourth  sacral 
areas.  Retention  of  urine  and  over-distension  of 
the  bladder  can  lead  on  rare  occasions  to  radiating 
pains  of  the  reflected  type.  These  pains  lie  over 
the  tenth  and  eleventh  dorsal,  but  are  rarely  if  ever 
associated  with  superficial  tenderness. 

10.  Prostate. — Unless  the  disease  is  acute  no 
pain  is  produced  ;  but  with  acute  prostatitis  pain 
may  be  present  down  the  back  of  the  legs.  Tender- 
ness may  be  present  over  the  second,  third  and 
fourth  sacral,  and  occasionally  even  over  the  sole 
of  the  foot.  Such  cases  are  usually  diagnosed  as 
sciatica.  Sometimes  prostatitis  seems  to  be  accom- 
panied by  pain  and  tenderness  over  the  tenth  dorsal 
area.  It  is  difficult  to  say  if  this  is  a  primary  or 
secondary  manifestation,  but  if  the  former  it  is  of 
interest  in  that  it  would  represent  the  double  origin 
of  the  prostate. 

11.  Testis. — The  testicle  is  so  rarely  affected 
alone  that  it  is  difficult  to  be  certain  of  the  areas 
with  which  it  is  connected.  Where,  however,  the 
organ  has  been  crushed,  and  in  a  few  cases  of  true 
orchitis,  the  patient  may  refer  his  pain  to  the 
abdomen  and  loin  (dorsal  10). 

12.  Epididymis. — Acute  epididymitis  may  be 
associated  with  reflected  as  well  as  local  pain.  In 
such  cases  superficial  tenderness  may  be  present 
over  the  maximum  spots  of  the  eleventh  and  twelfth 
dorsal.  The  tenderness  rarely  extends  over  the  full 
areas. 

13.  Ovary. — '  Ovaritis  '  is  liable  to  be  associated 
with  widespread  pain  and  tenderness  [vide  §  6). 
But  occasionall}',  after  examination,  when  the 
ovary  is  prolapsed  and  tender,  superficial  tender- 
ness may  be  present  over  the  tenth  dorsal  area. 
Moreover,  it  is  not  uncommon  to  find  the  tenth 
dorsal  area  alone  the  seat  of  pain  and  superficial 
tenderness,  when  there  is  reason  to  believe  the 
ovary  is  affected.  Thus  the  ovary,  like  the  testis, 
appears  to  be  mainly  associated  with  the  tenth 
dorsal. 

14.  The  Uterus  and  its  Appendages. — All 

abnormal  states  of  the  female  genitalia  are  liable 
to  lead  to  widespread  reflected  pain  accompanied 
by  superficial  tenderness  over  the  areas  from  the 
tenth  dorsal  to  the  second  lumbar,  and  the  first  to 
the  fourth  sacral  (vide  §  6).  But  in  cases  where 
the  pain  is  less  generalised  it  is  possible  to  lay  down 
a  few  general  rules.    Thus  certain  cases  of  disease 


of  the  Fallopian  tubes  produce  pain  and  tenderness, 
situated  mainly  over  the  eleventh  and  twelfth  dorsal, 
and  first  lumbar.  Contractions  of  the  uterus  are 
liable  to  produce  pains  over  areas  from  the  eleventh 
dorsal  to  the  second  lumbar,  while  forcible  dilata- 
tion of  the  OS  uteri  is  associated  with  pains  over  the 
sacral  areas.  The  after-pains  of  labour  may  extend 
over  both  the  lower  dorso-lumbar  and  sacral 
groups,  but  where  the  os  uteri  has  previously  been 
extensively  lacerated  by  a  previous  labour,  the 
sacral  pains  may  be  absent.  These  pains,  with 
their  accompanying  superficial  tenderness  of  the 
abdomen,  are  frequently  mistaken  for  those  of  peri- 
tonitis, from  which  they  differ  in  that  they  are 
present  in  the  loin,  and  over  the  sacrum  and  upper 
part  of  the  thighs. 

15.  Eye. — In  persons  suffering  from  some  error 
of  refraction  the  headache  is  said  to  be  '  over  the 
eyes,'  and  when  asked  to  point  with  two  hands  to 
the  position  of  the  headache,  the  patient  places  the 
tips  of  the  fingers  over  the  centre  of  each  eyebrow. 
If  we  now  pick  up  the  skin  gently  between  the 
finger  and  thumb,  the  patient  winces  as  soon  as  we 
reach  a  spot  about  three-quarters  of  an  inch  (2  cm.) 
from  the  middle  line  on  either  side.  If  the  blunt 
head  of  a  pin  is  used  he  complains  that  he  is  tender, 
or  that  he  is  being  pricked,  as  soon  as  an  area  over 
the  centre  of  the  eyebrow  is  reached.  By  either  of 
these  methods  the  headache  produced  by  hyper- 
metropia  is  found  to  be  associated  with  superficial 
tenderness  over  more  or  less  of  the  area  the  writer 
has  called  the  mid-orbital  {vide  Plate).  As  a  rule, 
in  a  pure  case  of  hypermetropia  the  maximum  only 
of  this  area  is  present,  but  occasionally,  especial!)- 
if  the  patient  is  seen  immediately  after  reading  or 
sewing,  the  whole  area,  including  the  patch  on  the 
front  of  the  hairy  scalp,  may  be  tender.  If  due  to 
hypermetropia  the  headache  will  be  found  to  be 
worse  over  that  eye  in  which  the  error  of  refraction 
is  greatest.  This  headache  has  certain  peculiar 
characteristics.  It  comes  on  in  the  morning  as 
soon  as  the  eyes  are  opened,  is  then  most  intense, 
and  gradually  wears  off"  during  the  day  if  the 
patient  does  not  engage  in  any  near  work.  It  is 
intensified  or  produced  by  reading  and  sewing.  It 
disappears  if  the  eye  is  put  under  atropine.  Some- 
times it  is  not  easy  to  say  whether  a  headache  ac- 
companied by  mid-orbital  tenderness  is  due  to  an 
error  of  refraction,  which  is  undoubtedly  present, 
or  to  some  other  cause.  In  such  a  case,  before 
correcting  a  slight  error  of  refraction,  it  is  well  to 
make  sure  of  the  following  points:  (l)  The  head- 
ache is  definitely  made  worse  by  reading  and  sew- 
ing. (2)  It  comes  on  in  the  morning  as  soon  as 
the  eyes  are  opened.  (3)  It  disappears  under 
atropine  applied  for  a  sufficient  length  of  time  to 
paralyse  accommodation.  (4)  There  is  absolutely 
no  pain  or  tenderness  elsewhere  in  the  body,  and, 
especially,  no  tenderness  over  those  areas  of  the 
body  which  are  definitely  associated  with  the  mid- 
orbital  (vide  22).  If,  however,  pain  and  tender- 
ness are  present  elsewhere  in  the  body,  or  if  the 
patient  is  aneemic,  it  may  be  quite  impossible  to 
say  whether  the  hypermetropia  present  is  really  the 
cause  of  the  headache. 

On  the  other  hand,  simple  myopia,  however  high 
the  error  may  be,  causes  no  such  headache  and 
tenderness.  The  myope  sometimes  complains  of  a 
'  tired,  aching  feeling '  over  the  forehead.  This 
cannot  be  definitely  localised,  and  is  not  accom- 
panied by  superficial  tenderness  of  the  forehead. 
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It  is  never  present  except  after  a  long  and  tiring 
round  of  looking  at  objects  at  a  distance  (e.g.  in  a 
picture-gallery),  and  is  always  absent  after  a  night's 
rest.  There  is,  however,  one  condition  in  which 
simple  myopia  may  produce  a  mid-orbital  headache 
associated  with  tenderness — myopia  associated  with 
spasm  of  accommodation.  This  headache,  like 
that  produced  by  hypermetropia,  entirely  disappears 
under  atropine.  In  progressive  myopia  the  condi- 
tions are  somewhat  different.  For  in  this  disease 
destruction  is  progressing  at  the  back  of  the  eye. 
Patients  suffering  from  this  disease  sometimes  com- 
plain of  '  pain  on  the  top  of  the  head,'  and  some 
tenderness  of  the  hairy  scalp  is  occasionally  found 
in  such  cases.  Such  patients  far  more  commonly 
complain  of  a  pain  '  at  the  back  of  the  eye,'  espe- 
cially aggravated  by  movement  of  the  eye.  This 
pain  is  not  associated  with  superficial  tenderness, 
and  appears  in  many  cases  to  be  a  local,  as  opposed 
to  a  reflected,  pain. 

lilyopic  astigmatism,  when  uncomplicated,  does 
not  produce  referred  pain  or  tenderness.  On  the 
other  hand,  hypermetropic  astigmatism  is  an  even 
more  fruitful  source  of  headache  and  tenderness 
over  the  mid-orbital  region  than  simple  hyper- 
metropia. Thus,  whereas  a  simple  error  of  -H  I  or 
-I-  2D.  can  sometimes  be  neglected,  an  astigmatic 
error  of  -I-  iD.  will  frequently  produce  the  most 
definite  pain  and  tenderness. 

Anything  which  tends  to  produce  a  permanent 
abnormal  tone  of  the  ciliary  muscle  will  produce 
referred  pain.  Thus  unsuitable  glasses  may  cause 
more  headache  and  tenderness  than  the  original 
error  of  refraction.  This  view  is  supported  by  the 
absence  of  referred  pain  and  tenderness  when  pres- 
byopia is  fully  established.  A  patient  may  have 
been  hypermetropic,  and  have  suffered  from  pain 
over  the  eyes  all  his  life,  without  appreciating  that 
he  has  an  error  of  refraction.  When  the  error 
manifests  itself  with  the  onset  of  presbyopia,  his 
vision  fails  for  near  objects,  but  his  headache  im- 
proves. Thus  headache  may  be  present  at  forty  but 
not  at  fifty. 

Affections  of  the  conjunctiva  or  of  the  outer  layer 
of  the  cornea  produce  no  referred  pain.  Injury  to 
the  surface-epithelium  of  the  cornea  produces  an 
intense  smarting  pain,  which  is  well  defined  and 
local.  It  is  exactly  equivalent  to  the  well-known 
local  pain  produced  by  injuries  to  the  conjunctiva. 
If,  however,  the  deeper  parts  of  the  cornea  be 
affected,  as  in  deep  and  ragged  ulcers  of  the  cornea  ; 
or  if  the  tension  in  the  anterior  chamber  be  in- 
creased, marked  reflected  pain  may  appear.  The 
patient  then  complains  of  pain  over  the  forehead  ; 
and  more  or  less  of  the  fronto-nasal  area  may  be 
tender.  As  a  rule,  however,  the  maximum  only  of  this 
area  is  present  ;  for  if  the  affection  of  the  cornea  is 
sufficiently  grave  to  produce  superficial  tenderness 
over  the  whole  fronto-nasal  area,  some  part  of  the 
mid-orbital  area  will  also  be  affected. 

Should  the  substance  of  the  iris  be  inflamed  the 
pain  is  usually  said  to  be  '  on  the  temple  '  or  '  in 
the  cheek.'  Corresponding  to  this  pain  superficial 
tenderness  may  be  present  over  the  fronto-temporal, 
maxillary,  and  temporal  areas. 

Should  the  tension  in  the  vitreous  chamber  rise, 
as  in  glaucoma,  the  chief  pain  shifts  further  back, 
and  is  mainly  referred  to  the  temple.  Thus  in  true 
glaucoma  the  pain  may  lie  over  the  fronto-temporal, 
temporal,  and  maxillary  areas,  but  the  maximum 
pain  is  reflected   into   the   temporal  area.  All 


these  areas  may  be  more  or  less  tender.  The 
teeth  of  the  upper  jaw  ache  on  the  side  affected. 
If  the  pain  and  tenderness  spread  forwards  to  affect 
the  frontal  area  the  teeth  of  the  upper  jaw  ache  up 
to  the  middle  line  ;  and  if  the  pain  and  tenderness 
spread  back  behind  the  temporal  area,  as  it  not  un- 
commonly does  in  an  acute  attack  of  glaucoma,  the 
teeth  of  the  lower  jaw  may  also  ache.  Occasionally 
the  teeth  affected  are  tender  to  percussion,  as  though 
periodontitis  were  present.  That  this  tenderness  is 
reflex,  and  not  due  to  any  actual  change  in  the 
sockets  of  the  teeth,  is  shown  by  the  daily  variation, 
during  the  progress  of  a  particular  case,  in  the 
position  and  number  of  the  tender  teeth — a  varia- 
tion which  seems  to  be  related  to  the  number  and 
position  of  the  areas  which  are  tender  on  the  surface 
of  the  head. 

It  is  exceedingly  difficult  to  determine  what  spe- 
cial areas,  if  any,  are  associated  with  disturbances 
of  the  retina  and  optic  nerve.  Detachment  of  the 
retina,  if  it  occurs  suddenly,  is  sometimes  associated 
with  tenderness  over  the  vertical  area,  and  pain 
'  over  the  top  of  the  head.' 

1 6.  Teeth. — The  first  stage  of  caries  of  a  tooth 
consists  of  removal  of  the  enamel  and  excavation  of 
the  underlying  dentine.  During  this  process  pain 
may  or  may  not  be  present ;  but  provided  the  den- 
tine is  affected,  pain  can  mostly  be  elicited  by 
stimulation.  Now  as  long  as  the  pulp  cavity  is  not 
exposed,  the  pain  remains  local.  The  patient  will 
complain  of  an  aching  tooth  and  will  point  to  the 
one  affected.  If,  however,  the  pulp-cavity  is  ex- 
posed, the  pain  alters  in  character  and  distribution. 
It  starts  in  the  affected  tooth  and  shoots  into  the 
face,  forehead,  neck,  or  ear.  Each  stab  of  pain 
lasts  a  few  moments,  only  to  be  followed  more  or 
less  rapidly  by  a  second  twinge.  This  is  the  well- 
known  '  neuralgia '  caused  by  affections  of  the  teeth. 

On  testing  the  face  or  neck  during  this  '  neur- 
algia '  some  one  or  more  of  the  areas  described 
will  be  tender.  On  the  face  this  tenderness 
is  superficial,  but,  as  pointed  out  above,  parts  of 
the  jaw,  mouth  or  tongue  may  be  tender  at  a 
distance  from  the  affected  tooth,  owing  to  their 
intiinate  connection  with  the  distribution  of  these 
areas.  Thus  teeth  at  a  distance  from  that  affected 
may  ache  and  be  tender  to  the  touch. 

After  caries  has  reached  the  pulp-cavity  many 
difterent  changes  can  occur.  The  pulp  and  nerve 
may  become  inflamed  and  reddened,  and  die  rapidly 
and  steadily.  But  sometimes  this  death  takes  place 
much  more  slowly.  One  part  of  the  whole  of  the 
pulp  in  the  chamber  may  die,  and  with  it  the  nerve 
in  one  or  more  roots,  and  yet  the  nerve  in  one  root 
may  remain  alive  and  potent  for  harm  for  a  long 
while  :  or  the  inflammation  and  death  of  the  pulp 
may  go  on  slowly  under  a  cap  of  sodden  dentine. 
If  the  pulp  becomes  fibrous  or  calcareous,  it  no 
longer  causes  referred  pain.  But  such  cases  are 
frequently  deceptive  ;  for  although  the  nerve  in  one 
root  may  pull  out  like  a  thread  of  cotton,  it  is  not 
uncommon  to  find  that  another  root  contains  a  small 
vestige  of  living  pulp.  Irregular  calcification  with 
the  formation  of  pulp-stones  frequently  leaves  some 
living  pulp,  and  is  a  frequent  cause  of  referred  pain. 
The  condition  known  as  '  polypus  of  the  pulp '  is 
frequently  associated  with  a  living  nerve.  The 
writer  has  an  impression  that  where  the  polypoid 
formation  is  large  the  nerve  is  likely  to  be  dead  ; 
where,  on  the  other  hand,  the  fungating  portion  is 
small,  the  nerve  will  probably  be  alive.    The  point 


PAIN  IN  VISCERAL  DISEASE 


H45 


of  the  probe  will  settle  this  at  once.  For  should 
the  nerve  be  alive  the  least  touch  with  the  point  on 
the  protruding  granulation-tissue  will  cause  exquisite 
pain.  These  cases  show  well  marked  superficial 
tenderness  of  the  face. 

When  the  pulp  and  nerve  are  dead  the  tooth 
may  still  be  a  source  of  pain,  owing  to  inflammation 
of  the  periodontal  membrane  or  abscess  about  the 
tooth.  But  this  pain,  in  the  vast  majority  of  in- 
stances, is  local  and  not  referred.  Sometimes  pres- 
sure on  a  tooth  in  this  condition  is  said  to  cause 
'  darting  '  pain  which  travels  beyond  the  limits  of 
the  tooth.  Thus,  on  pressing  a  lower  bicuspid, 
which  seemed  to  the  patient  to  be  longer  than  its 
neighbours,  the  pain  was  said  to  '  run  along  the 
jaw.'  In  the  same  way  pressure  on  an  upper  canine 
produced  pain  darting  up  in  the  line  of  the  socket. 
Such  pain  is  rarely  accompanied  by  superficial  ten- 
derness, and  seems  to  follow  a  peripheral  rather 
than  a  central  distribution. 

The  exact  innervation  of  each  tooth  seems  to 
vary  somewhat,  but  the  following  table  gives  the 
approximate  relationship  in  which  the  various  teeth 
stand  to  the  areas  on  fig.  5  : — 


Upper  Jaw. 
Incisors  .    Fronto-nasal.  1 
?  Nasolabial. 
Nasolabial. 
Temporal  or 
Maxillary. 
Maxillary. 
Mandibular. 


Canine 
1st  Bicuspid 

2nd  Bicuspid 

ist  Molar 
2nd  Alolar  . 
^rd  Molar  . 


Lower  Jaw. 
Incisors  .  Mental. 


Canine  . 
1st  Bicuspid 
2nd  Bicuspid 
ist  Molar  . 
2nd  Molar 

j   3rd  Molar    .  I 


Hyoid. 

Hyoid  or 
Superior 
Laryngeal. 

17.  Ear. — The  pain  produced  by  lesions  of  the 
auditory  meatus,  from  its  opening  to  the  membrana 
tympani,  is  local,  although  frequently  severe.  If, 
however,  the  membrana  tympani  or  middle  ear  be 
affected  the  pain  will  be  referred  to  some  point  at 
a  distance  from  the  source  of  irritation  and  may  be 
accompanied  by  superficial  tenderness.  When  the 
membrana  tympani  is  affected  the  middle  ear  is 
generally  diseased.  But  in  some  cases  where  an 
accumulation  of  cerumen  in  the  meatus  is  decom- 
posing, the  membrane  is  found  to  be  reddened  and 
inflamed.  In  many  cases  this  redness  will  subside 
after  removal  of  the  plug,  and  there  is  no  reason  to 
suppose  that  the  middle  ear  is  affected.  Some 
cases  of  this  kind  suffer  from  pain  '  in  the  ear  and 
under  the  jaw,'  and  occasionally  superficial  tender- 
ness is  present  over  the  hyoid  area.  During 
suppuration  in  the  middle  ear  before  perforation  of 
the  membrana  tympani  occurs,  the  pain  is  intense. 
In  hospital  practice  patients  mostly  wait  until  the 
membrana  tympani  is  perforated,  and  the  pain  has 
somewhat  abated,  before  finding  their  way  to  the 
ear-department.  Thus  it  is  extremely  rare  to  see 
an  adult  in  this  condition.  The  "listory  given  by 
such  patients  points  to  the  presence  of  pain  '  at  the 
top  of  the  head'  and  'in  and  behind  the  ear.' 
The  pain  on  the  top  of  the  head  abates  when  the 
discharge  appears,  but  the  pain  '  behind  the  ear  ' 
remains.  Occasionally,  however,  the  orifice,  once 
established,  becomes  blocked.  If  this  should  occur 
the  patient  begins  to  suffer  from  pain  on  the  top  of 
the  head,  and  in  such  cases  the  writer  has  seen 
superficial  tenderness  over  the  vertical  and  parietal 
areas  of  the  scalp. 

iS.  Tongue.  —  It  is  a  well-known  fact  in 
surgery  that  malignant  disease  of  the  tongue  may 
cause  pain  in  the  ear  or  over  the  back  of  the  head, 
in  addition  to  the  local  pain  in  the  tongue  itself. 


If  the  disease  involves  the  anterior  part  of  the 
tongue,  pain  is  complained  of  over  a  spot  close  to 
the  point  where  the  mental  nerve  rises  through  the 
deeper  structures  of  the  jaw  to  supply  the  skin. 
This  is  the  maximum  spot  of  the  mental  area. 
This  pain  in  the  front  of  the  lower  jaw  is  some- 
times associated  with  superficial  tenderness  over 
the  mental  area.  If  the  lateral  part  only  of  the 
tongue  is  implicated  the  patient  complains  of  pain 
'  in  the  ear,'  and  behind  the  ramus  of  the  lower 
jaw  on  the  side  affected.  In  such  cases  the  hyoid 
area  is  not  uncommonly  found  to  be  tender.  If 
the  lesion  is  situated  on  the  dorsum  of  the  tongue 
behind  a  line  about  3  to  4  cm.  from  the  tip,  the 
pain  is  '  in  the  throat  '  close  to  the  cornu  of  the 
hyoid  fione.  It  may  also  be  felt  in  the  back  of  the 
head  in  addition.  Occasionally  tenderness  is  pre- 
sent, more  commonly  in  the  territory  of  the  superior 
laryngeal,  more  rarely  in  that  of  the  occipital 
area. 

19.  Tonsil. — When  the  tonsils  are  affected  pain 
appears  in  the  ear,  and  behind  the  angle  of  the  jaw 
(Hyoid  area).  If  the  disease  is  acute  and  associated 
with  a  rise  of  temperature,  wide-spread  pain  and 
tenderness  may  result  [vide  §  6). 

20.  Nose. — But  few  nasal  affections  are  painful  ; 
and  even  in  those  that  cause  pain,  the  pain  is  but 
rarely  acute. 

In  inflammatory  conditions  of  the  olfactory  por- 
tion of  the  nose  above  the  middle  turbinate  bones, 
pain  associated  with  slight  superficial  tenderness 
may  appear  over  the  fronto-nasal  or  mid-orbital 
areas  of  the  forehead.  Inflammation  of  that  part 
of  the  nose  associated  with  the  lacrymal  duct,  so 
common  in  eye-practice,  occasionally  leads  to  mid- 
orbital  headache  and  tenderness. 

21.  Larynx. — Affections  of  the  larynx,  though 
producing  much  discomfort  and  local  pain,  do  not 
in  the  majority  of  cases  produce  referred  pain  and 
tenderness.  The  inflammatory  conditions,  apart 
from  syphilis  and  tuberculosis,  cause  great  local 
soreness,  but  as  a  rule  the  soreness  is  definitely  in 
the  larynx. 

But  where  the  larynx  is  in  process  of  destruction 
ijy  tuberculosis,  the  pain  is  not  only  local,  but 
referred,  and  superficial  tenderness  may  be  present 
over  one  or  both  of  the  areas  called  by  the  writer 
the  superior  and  inferior  laryngeal.  When  the  upper 
of  these  areas  is  tender,  the  pain  is  situated  a  little 
anteriorly  to  the  cornu  of  the  hyoid  bone  ;  when 
the  lower  area  is  affected  the  pain  lies  just  in  front 
of  the  anterior  border  of  the  sterno-mastoid  muscle 
at  aljout  the  horizontal  level  of  the  cricoid  cartilage. 

Pain  in  the  Head  secondary  to  disease 
of  organs  in  the  Thorax  and  Abdomen. 

Any  organ  of  the  chest  and  abdomen  may,  under 
favourable  conditions,  cause  reflected  pain  in  the 
head  accompanied  by  tenderness  over  the  areas  of 
the  scalp  coloured  blue  (Plate  XIV.).  The  degree  to 
which  these  pains  in  the  head  attract  the  patient's 
attention  varies  greatly.  Sometimes  he  is  unaware 
that  the  scalp  is  tender,  or  he  may  be  aware  of  the 
soreness  but  complain  of  no  pain  unless  the  part  be 
touched.  The  more  acute  the  pain  and  tenderness 
on  the  body,  the  more  intense  will  be  the  pain  and 
soreness  of  the  scalp. 

An  area  on  the  scalp  does  not  stand  in  direct 
primary  relation  with  any  organ  in  the  chest  or 
abdomen,  but  is  associated  with  the  segmental  areas 
of  the  trunk  as  low  as  the  tenth  dorsal.  The  lower 
.  the  segment  on  the  trunk  that  is  affected,  the  more 
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posterior  will  be  the  tender  area  on  the  scalp  ;  the 
higher  on  the  trunk  the  more  certainly  will  the  pain 
and  tenderness  be  found  over  the  forehead.  Thus 
the  third  and  fourth  cervical  and  the  second,  third, 
and  fourth  dorsal  seem  to  be  associated  with  pain 
and  tenderness  over  the  forehead  (fronto-nasal  and 
mid-orbital);  the  fifth  and  sixth  dorsal  with  the 
fronto-temporal ;  the  seventh  dorsal  with  the  tem- 
poral ;  the  eighth  dorsal  with  the  vertical ;  the 
ninth  dorsal  with  the  parietal  ;  and  the  tenth  dorsal 
with  the  occipital  areas. 

Below  the  tenth  dorsal  the  segmental  areas  stand 
in  no  relation  to  those  of  the  scalp.  Thus,  speak- 
ing broadly,  it  is  quite  immaterial  for  the  production 
of  temporal  headache  with  tenderness  over  the 
temporal  area  of  the  scalp,  whether  the  disease  be 
some  gastric  disturbance,  phthisis  destroying  the 
base  of  the  lung,  or  a  certain  form  of  mitral  disease. 
The  only  necessary  condition  is  that  one  of  these 
diseases  should  produce  pain  and  tenderness  within 
the  seventh  dorsal  area,  when  .the  temporal  area 
will  appear  tender  irrespective  of  the  nature  of  the 
diseased  organ. 

§4.  Pain  produced  by  Inflammation  of 
Serous  Cavities  (Pericarditis,  Pleurisy,  and  Peri- 
tonitis). 

Inflammation  of  the  pericardium,  pleura,  or 
peritoneum  causes  no  reflected  pain  or  superficial 
tenderness  of  the  visceral  type.  As  has  been 
pointed  out  above  {§  3,  la  and  3a)  for  the  peri- 
cardium and  pleura,  so  also  with  inflammation  of  the 
peritoneum  local  pain  makes  its  appearance  accom- 
panied by  tenderness  on  deep  pressure  or  percus- 
sion over  the  affected  part.  No  tenderness  is 
present  in  the  back  or  at  any  part  where  manipula- 
tion does  not  directly  affect  the  inflamed  serous 
cavity.  (For  the  explanation  of  pain  in  the  abdo- 
men with  pleurisy,  vide  ^^a,  p.  1141.)  Thus  such 
tenderness  on  deep  pressure  becomes  of  direct 
localising  value.  In  the  pleura  and  pericardium 
the  area  of  deep  tenderness  corresponds  roughly 
with  the  area  over  which  friction  can  be  heard.  In 
the  peritoneum  it  corresponds  fairly  accurately  with 
the  area  of  inflammation  found  post  mortem  or  at 
an  operation  for  relief  of  the  disease.  The  absence 
of  superficial  tenderness  of  the  visceral  type  and 
the  presence  of  well-marked  local  tenderness  are 
important  diagnostic  differences  between  the  pain 
produced  by  inflammation  of  the  lining  of  a  serous 
cavity  and  that  caused  by  disturbance  within  an 
organ  it  contains. 

§  5.  Sympathy  and  Association. 

When  an  organ  becomes  diseased  in  such  a  way 
that  visceral  reflected  pain  is  produced,  any  other 
organ  that  receives  its  sensory  supply  from  the  same 
segment  will  become  tender.  Hence  during  the 
pain  produced  by  renal  calculus  the  testicle  of  the 
same  side  becomes  tender,  for  both  kidney  and 
testicle  are  supplied  mainly  from  the  tenth  dorsal 
segment. 

Disease  of  the  lower  lobe  of  the  lung  tends  to 
produce  pain  over  the  seventh,  eighth,  and  ninth 
dorsal  areas.  But  these  are  the  areas  that  stand  in 
peculiar  relation  to  the  stomach  ;  hence  in  such 
cases  the  stomach  tends  to  become  hyperaesthetic, 
and  the  patient  complains  of  pain  after  food,  with 
nausea  and,  occasionally,  vomiting.  This  is  the 
origin  of  one  form  of  reflex  dyspepsia,  occurring  in 
pulmonary  tuberculosis,  that  disappears  with  the 
subsidence  of  the  signs  of  lung-disease.  A  similar 
reflex  dyspepsia  may  arise  in  mitral  disease  if  it  is 


accompanied  by  pain  and  tenderness  over  the 
seventh,  eighth,  and  ninth  dorsal  areas  [vide  %,  3, 

Certain  organs  that  are  not  supplied  by  the  same 
segment  seem  to  be  naturally  related  to  one  another. 
This  is  the  case  with  the  uterus  and  the  breast. 
Thus  within  twelve  hours  after  labour  it  is  not  un- 
common to  find  a  woman  suffering  from  a  pain 
under  the  heart  associated  with  cutaneous  tender- 
ness which  comes  and  goes  with  the  '  after  pains.' 

§  6.  Conditions  wliich  lead  to  wide- 
spread Superficial  Tenderness. — So  far  it  has 
been  assumed  that  a  disturbance  of  each  particular 
organ  leads  to  pain  and  tenderness  over  certain 
areas,  and  over  those  areas  only.  But  under  the 
following  conditions  the  pain  may  spread  widely. 

If  the  pain  suddenly  increases  in  intensity  it  is 
liable  to  become  bilateral.  Thus  in  gall-stone  colic 
more  or  less  tenderness  appears  over  the  seventh, 
eighth,  and  ninth  dorsal  areas  on  the  left  side,  as 
well  as  on  the  right.  In  the  same  way  the  pain  and 
tenderness  produced  by  a  calculus  in  one  kidney 
may  spread  to  the  other  side  at  the  same  spinal 
level.  ■  But  in  all  such  cases  the  pain  and  tenderness 
are  most  marked,  appear  first  and  disappear  later 
on  the  side  of  the  diseased  organ. 

If  the  pain  assumes  a  paroxysmal  character  it 
may  spread  widely  in  all  directions,  and  be  followed 
by  extensive  superficial  tenderness.  In  renal  and 
gall-stone  colic,  and  in  paroxysmal  cardiac  attacks, 
the  pain  of  the  attack,  and  superficial  tenderness 
that  follows  it,  may  extend  beyond  the  usual  renal, 
hepatic,  or  cardiac  limits.  After  the  attack  both 
pain  and  tenderness  settle  down  to  the  usual  areas  of 
the  particular  organ  affected. 

Then  again  any  condition  which  decreases  the 
resistance  of  the  nervous  system,  or  relaxes  the 
control  of  the  higher  centres,  will  cause  widespread 
visceral  reflected  pain. 

If  a  patient  suffering  from  anaemia  has  a  carious 
tooth,  that  causes  pain  and  tenderness  of  the  re- 
flected type,  the  tenderness  will  be  found  to  spread 
widely,  and  may  aff'ect  the  whole  or  one  half  of  the 
face  and  neck,  or  even  spread  to  the  arm  of  the 
same  side.  In  such  a  patient,  hypermetropia  may 
cause  universal  tenderness  of  the  scalp,  and  a 
trifling  gastric  or  gastro-intestinal  disturbance,  pain 
and  tenderness  over  the  greater  part  of  the  trunk. 
Anaemia  and  chlorosis  as  such  are  not  necessarily 
accompanied  by  headache  or  gastralgia  ;  but  directly 
a  small  focus  of  visceral  reflected  pain  arises  in 
those  who  are  anaemic  or  chlorotic,  the  pain  and 
tenderness  spread  out  of  all  proportion  to  their 
primal  cause.  Moreover,  if  the  cause  of  the 
primary  focus  is  removed  (e.g.  by  extracting  the 
diseased  tooth)  the  pain  does  not  cease,  at  any  rate, 
immediately.  For  the  resistance  of  the  central 
nervous  system  being  once  broken  down  is  with 
difficulty  recovered. 

The  cachexia  caused  by  wasting  diseases  may 
also  lead  to  widespreading  tenderness,  and  is 
probably  the  cause  of  the  widespread  pain  and 
tenderness  of  the  reflected  type  that  accompanies 
some  cases  of  pulmonary  tuberculosis. 

A  sudden  rise  of  temperature  will  produce  the 
same  effect.  Follicular  tonsiUitis,  or  any  paren- 
chymatous affection  of  the  tonsils,  is  associated  with 
cutaneous  tenderness,  extending  round  the  neck 
from  the  lower  part  of  the  mastoid  behind,  almost 
to  the  middle  line  of  the  neck,  just  above  the 
poinum  Adami.    If  one  tonsil  only  is  affected  one 
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side  of  the  neck  alone  is  tender  over  this  area. 
But  let  the  onset  be  sudden  and  associated  with  a 
rise  of  temperature  to  101°  or  102°  F.  We  shall 
now  find  the  same  zone  of  tenderness,  but  in  addi- 
tion there  will  be  pain  and  tenderness  over  the  fore- 
head, in  the  occipital  region,  over  the  maximum  of 
the  tenth  dorsal  area  in  the  back,  and  at  the  epi- 
gastrium (representing  the  seventh  dorsal),  and  pro- 
bably also  at  several  other  points  in  the  body  and 
limbs,  all  of  which  represent  the  maxima  of  their 
various  segmental  areas.  Thus  a  rise  of  tempera- 
ture has  added,  to  a  simple  area  of  tenderness  re- 
presenting the  organ  primarily  affected,  a  multi- 
plicity of  painful  and  tender  spots,  representing 
areas  which  could  in  no  way  be  affected  by  the  local 
manifestation  of  the  disease.  In  some  cases  a 
sudden  rise  of  temperature  will  produce  this  wide- 
spread tenderness  without  our  being  able  to  recog- 
nise any  area  of  primary  disturijance.  This  con- 
dition is  produced  most  easily  by  true  epidemic 
influenza.  In  this  disease  the  patient  notoriously 
complains  of'  pains  all  over,'  and  careful  examina- 
tion shows  that  these  pains  are  associated  with 
tenderness  in  the  skin.  But  influenza  is  not  the 
only  specific  disease  which  produces  these  tender 
areas  ;  they  are  sometimes  present  in  typhoid  fever. 
Such  a  condition  is,  however,  uncommon,  for  the 
temperature,  as  a  rule,  does  not  run  up  rapidly 
enough  to  produce  this  widespread  tenderness.  The 
more  usual  condition  of  a  patient  suffering  from 
typhoid  fever  in  the  first  week  is  a  very  variable 
amount  of  tenderness  over  some  part  of  the  areas  occu- 
pied by  the  seventh,  eighth,  ninth,  and  tenth  dorsal. 

In  acute  rheumatism  in  the  very  early  stages 
before  the  joints  begin  to  swell  definitely,  similar 
cutaneous  tenderness  may  appear,  though  seldom, 
and  always  to  a  less  extent  than  in  the  diseases 
before  mentioned. 

The  diminution  in  resistance  that  is  associated 
with  menstruation  is  also  a  potent  cause  of  spread- 
ing ;  for  during  menstruation  trivial  causes  may 
lead  to  widespread  pain  and  tenderness.  If  the 
patient  has  some  affection  of  the  cervical  canal,  such 
as  chronic  catarrh  or  polypi,  she  may  be  entirely 
free  from  pain  until  the  flow  comes  on,  when  she 
will  develop  pain  and  tenderness  over  one  or  more 
of  the  following  areas :  tenth,  eleventh,  twelfth  dorsal ; 
first  and  second  lumbar  ;  fourth,  third,  and  second 
sacral.  Most  of  these  areas  may  be  affected,  but  even 
at  the  height  of  the  disturbance  the  tenderness  does 
not  transgress  the  limits  of  the  areas  in  connection 
with  the  pelvic  viscera.  Moreover,  the  areas  cor- 
responding to  the  part  which  is  chronically  diseased 
are  always  most  affected.  In  other  cases  of  dys- 
menorrhcea  the  patient  may  have  suffered  from  pain 
and  tenderness  over  a  restricted  area  in  the  inter- 
menstrual period.  As  soon  as  menstruation  begins, 
pain  and  tenderness  spread  widely,  until  at  last  the 
whole  trunk  below  the  umbilicus,  and  the  whole  leg, 
including  even  the  areas  of  the  gap,  may  be  tender. 

Again,  as  was  pointed  out  above  (p.  1 143),  a 
normal  labour  is  frequently  followed  by  some  pain 
and  cutaneous  tenderness.  But  the  pain  and  tender- 
ness very  rarely  overstep  the  areas  associated  with 
the  pelvic  viscera.  But  after  abortion  '  spreading  ' 
is  very  common,  and  although  the  course  of  the 
puerperium  may  be  normal,  the  patient  will  fre- 
quently complain  of  pain  and  tenderness  elsewhere 
than  over  areas  representing  the  pelvic  viscera.  It 
would  appear  as  if  the  resistance  of  the  nervous 
system  were  increased  pari  passu  with  the  progress 


of  normal  pregnancy  to  bear  the  strain  of  normal 
labour  ;  but  that  when  abortion  takes  place  it  is 
unprepared  for  the  strain  put  upon  it,  and  generalisa- 
tion takes  place  readily. 

This  breakdown  of  resistance  and  spread  of  pain 
and  tenderness  may  also  be  produced  by  mental 
causes,  or  may  be  due  to  some  inherent  defect  in 
the  nervous  system  of  the  individual.  Thus  the  so- 
called  '  neurotic '  individual  is  noticeable  for  the 
ease  with  which  a  slight  visceral  cause  produces 
widespread  pain  and  tenderness,  and  patients  suffer- 
ing from  neurasthenia  are  particularly  liable  to 
widespread  visceral  pain. 

Henry  Head. 

PAINTER'S  COLIC— Synon.  :  Colica  Picio- 
ruiii  ;  Lead-Colic  ;  Fr.  Coliqiie  des  Peintres  ;  Ger. 
Maleykolik. — A  form  of  intestinal  colic,  due  to 
plumbism.  See  Colic  ;  Lead,  Poisoning  by  ;  and 
Occupation- Diseases. 

PALATE,  Paralysis  of. — The  chief  causes  of 
paralysis  of  the  palate  are  diphtheria  {see  Paralysis, 
Diphtheritic)  ;  degeneration  of  the  nuclei  of  the 
medulla  oblongata  (see  Labio-glosso-laryngeal 
Paralysis)  ;  growths  in  the  basis  cranii  ;  and  com- 
pression or  inflammation  of  the  nerves  of  the  me- 
dulla. The  first  two  causes  usually  lead  to  bilateral 
paralysis.  Unilateral  paralysis  is  commonly  due  to 
one  of  the  last  two  causes.  It  is  not  caused  by 
disease  ;  the  chief  nerve-supply  to  the  palate  is 
from  the  spinal  accessory,  as  clinical  observation 
and  experiments  alike  have  proved. 

Symptoms. — In  bilateral  paralysis  the  palate 
hangs  flaccid,  and  irritation  of  the  mucous  mem- 
brane excites  no  reflex  movements.  It  is  not  raised 
in  breathing  or  phonation  :  a  convenient  test  is  to 
make  the  patient  utter  the  sound  '  ah  '  in  a  high 
tone  ;  the  central  palate  should  be  raised  by  the 
levators.  Deglutition  is  interfered  with,  the  soft 
palate  being  no  longer  raised  so  as  to  shut  off  the 
posterior  nares  ;  and  liquids  are  forced  up  into  the 
nose  by  the  contraction  of  the  pharyngeal  muscles. 
Speech  is  also  affected  :  the  resonance  of  the  nasal 
chambers  gives  to  it  the  '  twang  '  which  only  the  n 
and  w^- sounds  should  possess.  The  explosive  conso- 
nants cannot  be  well  pronounced,  because  the  open 
passage  through  the  nose  prevents  the  air  being 
sufficiently  compressed  to  give  the  sudden  sound 
when  the  passage  between  the  lips  is  open.  Hence 
p  and  b  become  /and  v  respectively. 

Unilateral  paralysis  of  the  palate  causes  little 
interference  with  cleglutition.  The  chief  muscles 
which  raise  the  palate  meet,  it  will  be  remembered, 
in  the  middle  line  of  the  soft  palate,  and  for  this 
reason  one  muscle  is  able  to  effect  sufficient  eleva- 
tion of  the  whole  palate  to  prevent  the  regurgitation 
of  liquids.  The  voice  may  have  a  slight  nasal 
twang,  but  the  articulation  of  the  labial  explosives 
is  not  interfered  with.  When  at  rest,  the  paralysed 
half  may  or  may  not  be  a  little  lower  than  the  other. 
The  uvula  is  said  to  be  oblique,  inclined  towards 
the  opposite  side,  but  this  is  doubtful  ;  it  is  often 
straight  in  the  middle  line.  A  change  in  form 
when  the  azygos  contracts  may  be  expected,  but  is 
not  always  to  be  observed.  The  chief  indication  of 
the  paralysis  is  the  unequal  elevation,  which  is 
recognised  during  the  utterance  of  the  sound  '  ah.' 
It  is  the  middle  of  the  soft  palate,  just  above  the 
uvula,  on  which  the  elevators  act,  and  when  the 
muscular  contraction  is  confined  to  one  side,  the 
base  of  the  uvula  is  drawn  a  little  towards  the  non- 
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paralysed  side,  and  a  dimple  forms  above  the  base 
of  the  uvula  on  that  side  only.  This  is  the  great 
sign  of  one-sided  palsy.  By  faradisation  a  dif- 
ference in  the  contractility  of  the  muscles  may  be 
recognised,  but  the  difliculties  of  the  test  preclude 
its  general  utility.  Unilateral  paralysis  of  the 
palate  is  often  associated  with  that  of  the  vocal  cord 
on  the  same  side,  and  often  with  paralysis  of  the 
same  side  of  the  tongue.  This  combination  is  met 
with  especially  when  there  is  disease  of  the  nerves 
at  the  side  of  the  medulla.  The  paralysis  of  the 
tongue  is,  of  course,  due  to  disease  of  the  roots  of 
the  hypoglossal  ;  that  of  the  vocal  cord  and  palate 
to  damage  to  the  higher  roots  of  the  spinal  acces- 
sory nerve. 

Diagnosis. — The  recognition  of  bilateral  para- 
lysis of  the  palate  depends  on  its  immobility  on 
voluntary  effort  and  reflex  stimulation  ;  that  of  uni- 
lateral paralysis  on  the  inequality  of  movement 
in  the  utterance  of  certain  sounds.  Difficulty  in 
diagnosis  is  due  to  the  frequent  natural  inequality 
of  the  arches,  and  obliquity  of  the  uvula.  The 
latter  is  so  common  under  normal  conditions,  that 
no  weight  can  be  attached  to  it  as  an  indication  of 
paralysis.  The  opinion  that  the  palate  is  some- 
times paralysed  in  facial  paralysis  rests  apparently 
upon  the  uvula  being  found  to  be  oblique,  and 
olDservers  have  been  strangely  puzzled  by  the  fre- 
quency with  which  the  uvula  deviates  to,  as  well  as 
from,  the  paralysed  side,  and  have  formed  various 
ingenious  theories  to  account  for  the  relation  ; 
the  deviation  is,  in  reality,  a  '  natural  abnor- 
malit)','  and  has  no  connection  with  the  facial 
paralysis. 

Prognosis  and  Treatment. — The  prognosis 
and  treatment  of  paralysis  of  the  palate  are  those  of 
its  causes.  Locally  the  muscles  may  be  galvanised 
by  a  long  electrode,  insulated  except  at  its  extremity, 
and  furnished  with  a  contact  key,  so  that  the  circuit 
is  not  completed  until  the  instrument  is  in  position. 
The  difficulty  of  applying  electricity  for  any  length 
of  time,  and  the  central  nature  of  its  common  cause, 
make  its  practical  value  almost  imperceptible. 
Food  that  is  semi-solid  is  usually  swallowed  better 
than  liquids  ;  the  measures  desirable  in  general 
management  are  described  under  Labio-Glosso- 
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W.  R.  GOWERS. 

PALATE  AND  TONSILS,  Diseases  of.—See 
Tonsils;  and  Uvula. 

PALERMO,  in  Sicily. —Moist,  warm,  equable. 
No  sudden  atmospheric  changes  in  winter ;  the 
mean  temperature  being  55°  F.  See  Climate, 
Treatment  of  Disease  by. 

PALLIATIVE  {palliuiu,  a  cover). — A  term  used 
in  connection  with  the  treatment  of  disease,  when 
it  is  directed  merely  to  the  relief  or  mitigation  of 
symptoms. 

PALLOR  (Lat.).— Synon.  :  Fr.  Pdleur ;  Ger. 
Bldsse. 

This  term  signifies  whiteness  or  absence  of  colour. 
It  is  due  to  lack  of  blood  in  the  affected  part, 
whether  due  to  contraction  of  the  blood-vessels, 
diminution  in  the  quantity  of  blood  generally,  re- 
duction in  the  number  of  red-corpuscles,  or  relative 
deficiency  of  hcemoglobin  in  the  individual  cor- 
puscles.   See  Anemia  ;  and  Chlorosis. 


PALPATION  {palpo,  I  handle  gently).  —  A 
method  of  physical  examination,  in  which  the 
hands  are  employed  to  appreciate  certain  conditions 
perceptible  by  the  sense  of  touch.  See  Physical 
Examination. 

PALPITATION  (palpito,  I  beat  or  throb). —^'^e 
Heart,  Functional  Disorders  of. 

PALSY. — A  popular  synonym  for  motor  para- 
lysis. 

PALSY,  SHAKING.— A  synonym  for  paralysis 
agitans.    See  Paralysis  Agitans. 

PALUDAL  1  ,^  ,  r^r 
PALUSTRAL  I  \P'^'"^-'  ^  marsh). — Of  or  be- 
longing to  a  marsh.  A  term  generally  used  in 
connection  with  malarial  or  marsh-fevers,  on  ac- 
count of  their  frequent  aetiological  association  with 
marshes.    See  Malarial  Disease. 

PANCREAS,  Diseases  of.— Synon.  :  Fr.  Ma- 
ladies du  Pancreas ;  Ger.  Eyk)-ankimge7i  des 
Pancreas  ;  Krankheiten  der  BaiicJispeicheldricse. 

The  diseases  of  the  pancreas  will  be  considered 
in  the  following  order  :  i.  Anomalies  ;  2.  General 
Pathology  ;  3.  Hemorrhage ;  4.  Pancreatitis  ;  5.  Pan- 
creatic Cysts  ;  6.  Pancreatic  Diabetes  ;  7.  Tumours  ; 
8.  Tuberculosis  ;  9.  Syphilis  ;  10.  Pancreatic 
Concretions,  see  p.  334. 

1.  Anomalies  of  the  pancreas  are  relatively  in- 
frequent and  affect  the  gland  itself  as  well  as  neigh- 
bouring organs,  in  whicli  accessory  pancreatic  tissue 
has  been  found.  In  connection  with  the  gland 
itself  may  be  mentioned — separation  of  groups  of 
lobules  of  the  head-extremity  and  their  displace- 
ment behind  the  mesenteric  artery  and  vein  ;  still 
larger  islands  of  pancreatic  tissue  may  be  found 
fully  separated  and  provided  with  an  independent 
canal  emptying  into  the  main  pancreatic  duct  ;  the 
tail-extremity  may  also  become  completely  separated 
from  the  body  except  for  the  persistence  of  the  duct 
of  Wirsung  ;  the  descending  portion  of  the  duodenum 
may  be  surrounded  by  a  ring  of  pancreatic  tissue. 
Accessory  pancreatic  tissue  has  been  found  in  the 
stomach,  both  in  the  greater  and  lesser  curvature, 
between  the  serosa  and  muscularis  and  within  the 
submucosa  ;  in  the  duodenum  and  jejunum,  external 
to  the  serosa  and  beneath  the  serosa  ;  and  in  the 
wall  of  the  ileum.  Diverticula  of  the  intestine 
have  been  ascribed  to  these  displacements.  Varia- 
tions affecting  the  ducts  also  occur.  The  accessory 
duct  (of  Santorini)  may  be  absent  ;  the  main  duct 
may  have  two  openings,  side  by  side  upon  the  plica 
longitudinalis  of  the  duodenum,  the  bile-duct  also 
having  a  separate  orifice  ;  four  orifices  are  occa- 
sionally found,  the  highest  being  the  accessory  duct, 
the  second  the  common  bile-duct,  the  third  the  duct 
of  Wirsung,  and  the  fourth  a  supernumerary  duct 
originating  in  the  head  of  the  pancreas.  Again, 
there  may  be  but  one  duct  opening  upon  the  papilla 
minor  ;  in  this  case  the  ductus  choledochus  empties 
alone  into  the  diverticulum  of  Vater  ;  or  with  a 
normal  number  of  ducts,  the  duct  of  Wirsung  empties 
into  the  terminal  portion  of  the  bile-duct  and  the 
papilla  major  is  wanting.  Finally,  on  account  of 
displacement  of  the  pancreas  upward,  the  pancreatic 
duct  may  empty  into  the  stomach. 

2.  General  Patliology  and  Symptomato- 
logy.— In  an  organ  in  which  the  physiological  func- 
tions have  been  so  carefully  studied  as  the  pancreas, 
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disturbance  of  these  might  be  reasonably  expected 
to  lead  to  constant  and  characteristic  symptoms  at 
once  recognisable.  The  contrary  is,  however,  true. 
The  reasons  for  this  discrepancy  are  found  in  the 
fact  that  so  far,  at  least,  as  the  digestive  juices  of 
the  gland  are  concerned,  other  organs  can  easily 
act  vicariously.  Thus  the  proteolytic, action  can  be 
supplied  by  the  gastric  juice  ;  the  amylolytic  by  the 
salivary  secretion  ;  the  fat-emulsifying  by  the  bile, 
and  both  the  latter  in  part  by  the  intestinal  juices  ; 
while  certain  micro-organisms  present  in  the  lower 
intestine  are  even  capable  of  splitting  the  fat  into 
glycerine  and  fatty  acids.  So  far  as  we  know  at 
present,  no  other  organ  can  supply  the  internal 
secretion  ;  but  experience  has  shown  that  a  con- 
siderable part  of  the  pancreas  may  be  destroyed 
without  leading  to  consequences  such  as  might  be 
expected  to  follow  failure  or  deficiency  of  that  hypo- 
thetical material.  Moreover,  the  anatomy  of  the 
gland  permits  grave  alterations  in  structure  without 
producing  corresponding  symptoms.  The  presence 
of  two  excretory  ducts,  one  of  which  can  take  over 
the  entire  work  in  default  of  the  other,  is  a  great 
safeguard,  constituting  a  favourable  anatomical  con- 
dition as  compared  with  that  existing  in  the  liver. 

Pancreatic  disease  is  not  infrequently  associated 
with  morbid  conditions  in  the  neighbouring  organs, 
the  latter  often  obscuring  the  symptoms  referable  to 
the  pancreas  alone.  Pathological  processes,  begin- 
ning in  the  intestine  and  stomach,  may  extend  to 
the  pancreas,  this  being  especially  true  of  malig- 
nant tumours  and  ulcerations  ;  while  inflammations 
of  the  bile-duct  may  involve  the  pancreatic  duct  and 
gland,  and  these  structures  may  suffer  in  consequence 
of  the  impaction  of  gall-stones  in  the  diverticulum  of 
Vater.  On  the  other  hand,  diseases  beginning  in  the 
pancreas  may  lead  to  disturbances  in  other  organs, 
especially  the  duodenum  and  liver,  as  in  tumours  of 
the  head  of  the  pancreas,  which  may  erode  the 
intestine,  and  soon  compress  and  olistruct  the  com- 
mon bile-duct.  Hasmorrhage  and  inflammation, 
moreover,  rarely  remain  limited  to  the  pancreas  ; 
neighbouring  organs  are  commonly  invaded,  and  the 
general  peritoneum  is  not  infrequently  involved. 
The  symptomatology,  therefoi^e,  may  suggest  mor- 
bid changes,  not  in  the  pancreas,  in  which  the 
disease  has  started,  but  in  some  secondarily  aft'ected 
organ  ;  or,  again,  the  reverse  may  be  true. 

3.  Haemorrhage. —Haemorrhages  of  the  pan- 
creas are  not  very  infrequent.  The  punctiform 
varieties  occur  in  the  course  of  passive  congestion 
in  chronic  diseases  affecting  primarily  the  heart, 
liver,  kidneys,  and  lungs.  Somewhat  larger  ec- 
chymoses  are  met  with  in  certain  diathetic,  infec- 
tious, and  toxic  conditions,  as  in  scurvy,  purpura, 
septicaemia,  eclampsia,  and  phosphorus  poisoning. 
More  abundant  hcemorrhages  are  associated  chiefly 
with  inflammations  and  necroses  of  the  gland. 
The  blood  may  appear  in  the  interstitial  tissue  or 
within  the  acini  ;  more  commonly  in  the  former 
location.  The  corpuscles  may  be  recognisable  as 
such,  or  different  stages  of  pigmentary  transforma- 
tion may  l)e  found.  Experiments  upon  the  pancreas 
in  animals  have  demonstrated  that  hfemorrhage  is 
readily  excited. 

yETlOLOGY.  —  Hremorrhage  of  the  pancreas  is 
recognised  as  a  cause  of  sudden  death  ;  though  the 
importance  of  the  local  lesion  is  still  open  to  doubt. 
In  some  cases  even  copious  bleeding  into  the 
pancreas  maybe  of  only  minor  importance,  the  con- 
dition being  associated  with  similar  hemorrhages 


in  other  orgaub,  and  resulting  chiefly  from  dis- 
turbances of  the  circulation.  Injection  of  relatively 
large  quantities  of  blood  into  the  pancreas  in  the 
dog  sets  up  a  sclerosis  only  of  the  organ  (Flexner 
and  Pearce). 

The  cause  of  the  hremorrhage  can  be  established 
only  in  a  certain  proportion  of  the  cases.  The 
most  frequent  concomitant  pathological  condition 
is  vascular  disease,  such  as  fatty  degeneration, 
arterio-sclerosis,  and  lesions  secondary  to  alcoholism 
and  syphilis  (Seitz).  Fitz  regards  the  anatomical 
relations  of  the  blood-vessels  as  favouring  hremor- 
rhage,  the  abrupt  division  of  the  larger  branches  of 
the  arteries  into  vessels  of  small  calibre,  the  height 
of  the  aortic  pressure,  and  the  variations  in  blood- 
content,  as  determined  by  the  work  of  the  diaphragm 
and  abdominal  muscles,  all  contributing  to  the 
production  of  rupture  of  their  walls.  Not  infre- 
quently hemorrhage  has  been  observed  in  cases  in 
which  adipose  tissue  has  been  present  in  the  pan- 
creas and  the  glandular  cells  have  suffered  fatty 
degeneration.  Such  a  hEemorrhage  may  be  the 
direct  cause  of  death.  The  hemorrhage  has  also 
been  ascribed  to  fat-necrosis  {ser  Iielovv).  Both  in 
human  and  experimental  necrosis,  when  fresh,  a 
zone  of  hemorrhage,  usually  not  exceeding  a  line  in 
extent,  surrounds  the  dead  area  ;  but  inasmuch  as 
such  fat-necroses  are  frequently  present  in  the 
absence  of  hemorrhage,  and  constantly  accompany 
inflammatory  lesions  of  the  pancreas,  which  them- 
selves are  often  associated  with  hemorrhage,  their 
causal  relationship  to  the  bleeding  is  very  doubtful. 
Hemorrhage  may  also  take  place  into  cysts,  in 
which  case,  as  a  rule,  the  gland  is  not  implicated 
{see  Abdominal  Cysts).  Furthermore,  a  few 
instances  of  severe  and  fatal  hemorrhages  from 
malignant  tumours  of  the  pancreas  have  been 
recorded.  Embolism  and  thrombosis  of  the  pan- 
creatic arteries  are  occasionally  the  causes  ;  trau- 
matism is  a  more  frequent  and  a  not  unimportant 
etiological  factor,  while  inflammations  are  among 
the  most  common. 

Morbid  Anatomy. — The  pancreas  in  this  con- 
dition displays  a  picture  varying  according  to  the 
degree  and  the  age  of  the  hemorrhage.  The  gland 
is  mottled  and  presents  a  predominating  dark  red 
or  violet  colour,  due  to  the  presence  of  blood, 
chiefly  within  the  interlobular  connective  tissue. 
The  glandular  acini  are  distinguished  as  greyish, 
opaque  foci  scattered  over  the  surface.  The  whole 
organ  is  swollen  ;  the  blood  often  infiltrates  the 
periglandular  tissue,  or  may  collect  in  the  lesser 
omentum.  Upon  microscopical  examination,  blood- 
corpuscles  in  great  number  are  found  within  the 
interstitial  tissue,  often  pressing  the  fibres  apart, 
and  extending  into  the  glandular  acini.  The  acini 
may  preserve  their  form,  or  the  cells  be  disturbed 
and  their  arrangement  altered ;  the  ducts  some- 
times contain  blood.  If  the  hemorrhage  is  older, 
blood-pigment  is  found  in  the  interstitial  tissue, 
while  the  latter  may  also  show  an  increase  in  its 
connective  tissue. 

When  the  bleeding  is  extensive,  the  entire  tissue 
of  the  gland  is  destroyed  and  the  blood  invades  the 
retro-peritoneal  tissue.  In  other  instances,  the 
peritoneal  covering  is  broken  and  the  blood  fills  the 
lesser  sac. 

Symptoms. —Slight  bleeding  is  not  associated 
with  any  recognisable  symptoms  ;  extensive  hemor- 
rhages may  arise  during  the  best  of  health,  and  lead 
quickly  to  a  fatal  issue.     A  host  of  indefinite 
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symptoms,  such  as  obstinate  constipation,  chronic 
dyspepsia,  and  cohcky  pains  have  been  noted  as 
preceding  the  onset  of  hcemorrhage.  J^st  prior  to 
a  fatal  attack  severe  pain  of  a  colicky  character  in 
the  upper  part  of  the  abdomen  is  complained  of, 
and  endures  until  the  end.  Almost  from  the  first 
It  is  accompanied  by  nausea  and  vomiting,  the 
latter,  no  matter  how  frequent  and  severe,  giving  no 
relief.  The  vomit  is  usually  bile-stained  ;  rarely 
it  consists  of  a  yellowish-brown  fluid,  or  becomes 
bloody  (Hooper).  The  abdomen  is  distended  ; 
only  with  extreme  rarity  does  palpation  disclose  a 
tumour.  In  the  rapidly  progressing  cases  fever  is 
rarely  present ;  in  the  stage  of  collapse,  subnormal 
temperatures  are  met  with.  The  pulse,  as  a  rule, 
is  weak  and  quickened  ;  loss  of  consciousness  or 
delirium  is  but  rarely  noted.  Not  many  careful 
studies  of  the  urine  are  on  record.  In  the  '  light- 
ning cases '  it  has  either  shown  nothing  abnormal 
or  anuria  has  existed.  Albumen  has  been  found, 
and  also  sugar  ;  the  proportion  of  the  latter  having 
reached  6'i  per  cent,  in  one  of  Cutler's  cases. 

Treatment.  —  Therapeutic  measures  are  of 
little  avail.  It  has  been  suggested  to  open  the 
abdomen,  expose  the  pancreas,  and  relieve  the 
tension,  since  the  fatal  result  is  often  due  to  pressure 
xipon  the  solar  plexus  rather  than  to  loss  of  blood. 
In  the  acutely  progressive  cases  the  procedure 
would  rarely  be  resorted  to,  whereas  in  the  more 
chronic  types,  especially  where  cysts  and  perhaps 
abscesses  have  developed,  the  surgeon  may  be  able 
to  do  a  great  deal. 

4.  Pancreatitis. — Inflammations  of  the  pan- 
creas are  not  very  infrequent  occurrences.  Excluding 
cloudy  swelling,  or  so-called  acute  parenchymatous 
pancreatitis,  which  may  occur  in  all  severe  infec- 
tions and  intoxications,  we  can  distinguish  several 
well-defined  types  of  inflammation  of  the  pancreas. 
These  may  profitably  be  considered  under  the 
headings,  acute  haemorrhagic,  suppurative,  necrotic, 
gangrenous,  and  chronic  indurative  pancreatitis. 
Moreover,  while  the  several  varieties  mentioned 
may  have  an  independent  existence,  mixed  forms 
may  also  exist. 

( I )  Acute  JJccmon-hag-ic  Pancreatitis.  — This  form 
•of  inflammation  has  not  been  sharply  separated  from 
pancreatic  haemorrhage.  Indeed  there  is  still  much 
diff"erence  of  opinion  as  to  the  occurrence  of  a  well- 
defined  pancreatic  disease  in  which  the  inflamma- 
tion is  followed  by  extensive  hcemorrhages.  The 
free  escape  of  blood  into  the  gland,  if  it  fails  to 
produce  immediate  death,  is  followed  by  changes 
of  an  inflammatory  nature  in  the  organ.  The 
majority  of  writers,  however,  adhere  to  the  belief 
in  a  hpsmorrhagic  inflammation  of  the  pancreas. 
Diffuse  inflammations  of  the  organ,  in  which 
haemorrhage  is  either  absent  or  inconspicuous,  also 
occur. 

Heemorrhagic  inflammations  can  also  be  produced 
experimentally.  Allusion  has  been  made  to  the 
readiness  with  which  extravasations  occur  in  the 
pancreas,  and  hence  even  mild  operative  procedures 
such  as  ligaturing  and  slight  crushing  of  the  gland 
may  produce  fairly  extensive  haemorrhages.  The 
introduction  of  irritating  substances  (e.g.  artificial 
gastric  juice,  bile,  caustic  alkalis,  bacterial  cul- 
tures) into  the  pancreas  through  its  ducts  brings 
about  a  similar  change  even  more  strikingly.  That 
the  hcemorrhage  in  the  last  instance  is  not  primary 
is  shown  by  the  histology  of  the  lesions,  for  when 
death  has  taken  place  within  twelve  or  fourteen 


hours  after  the  operation,  great  congestion  of  the 
vessels  will  be  evident,  the  number  of  white  cells 
in  the  blood  will  be  increased,  necroses  in  the 
gland  will  already  have  formed,  and  emigration  of 
leucocytes  taken  place. 

A  large  portion  of  the  cases  occur  in  male  adults. 
Among  the  41  instances  collected  by  Korte  only 
four  were  in  women  :  McPhedran  has  reported  one 
in  a  child  nine  months  old. 

^■Etiology.  —  The  aetiology  of  the  disease  is 
obscure.  Some,  but  not  all,  of  the  patients  who 
have  succumbed  to  it  have  been  addicted  to  alcohol. 
In  several  cases  cholelithiasis  has  co-existed  (A. 
Mayo  Robson,  &c. ).  In  these  cases  occlusion  of 
the  pancreatic  duct  at  its  orifice  from  pressure  of 
a  stone  lodged  in  the  diverticulum  of  Vater,  by 
causing  a  damming-back  of  the  secretions  may 
possibly  predispose  to  bacterial  invasion. 

The  bacteriological  study  of  human  cases  of  this 
form  of  pancreatitis  has  given  very  inconstant  and 
inconclusive  results.  By  injecting  the  B.  pyocy- 
aneus  and  B.  diphtherite  into  the  pancreatic  duct, 
the  writer  obtained  intensely  hemorrhagic  inflam- 
mation of  the  gland  in  several  instances  within 
forty-eight  hours.  The  absence  of  demonstrable 
bacterial  invasion  in  many  cases  indicates  other 
modes  of  causation.  The  writer  caused  rapidly 
latal  haemorrhagic  pancreatitis  in  the  dog,  associated 
with  peritoneal  and  pericardial  fat-necrosis,  by 
injections  of  artificial  gastric  juice  into  the  duct  of 
Wirsung ;  and  Opie  has  produced  a  similar  condi- 
tion in  the  dog  by  injections  of  sterile  bile  into  the 
duct. 

Morbid  Anatomy. — The  pancreas  is  found  en-  • 
larged,  and  the  interstitial  and  even  the  glandular 
tissues  are  infiltrated  with  blood.  Clots  of  a  con- 
siderable size  may  occur  in  the  interlobular  tissue 
and  upon  the  surface  of  the  organ  ;  or  instead  of 
blood,  a  fibrinous  exudate  may  be  found  upon  the 
capsule.  On  section,  the  gland  exhibits,  besides  a 
haemorrhagic  mottling,  irregular  areas  of  coagula- 
tive  necrosis.  The  blood  (as  in  pancreatic  haemor- 
rhage) may  pass  into  the  contiguous  tissues,  infiltrate 
the  mesentery,  and  escape  into  the  peritoneal 
cavity.  Peritonitis  may  also  be  present.  Fat- 
necrosis,  appearing  as  opaque,  yellowish-white 
specks  and  areas,  3  or  4  mm.  in  diameter,  often 
surrounded  by  a  zone  of  hemorrhage,  occurs  in  the 
fat  of  the  mesentery,  omentum,  peri-  and  inter- 
pancreatic  tissue,  retroperitoneum,  pericardium  and 
other  places.    See  Fat-necrosis,  p.  526. 

In  the  cases  which  macroscopically  show  heemor- 
rhages  sufficient  to  obscure  completely  or  to  a  large 
extent  the  parenchyma,  microscopical  examination 
demonstrates  that  the  blood  lies  between  or  within 
the  acini.  The  connective-tissue  septa  between 
the  lobules  are  frequently  much  expanded  and 
thickened,  owing  to  the  presence  of  the  hemor- 
rhage, the  blood-corpuscles  not  only  lying  in  the 
tissue-spaces  and  pressing  apart  the  connective- 
tissue  fibrillae,  but  also  occupying  similar  spaces  in 
the  adipose  tissue  and  appearing  between  the 
individual  fat-cells.  From  these  points  the  hemor- 
rhage extends  into  the  acini,  the  amount  being 
somewhat  variable.  In  some  instances  it  follows 
the  fine  connective-tissue  septa  between  the  acini, 
while  in  others  it  penetrates  more  diffusely  into  the 
substance  of  the  gland,  so  that  the  red  blood- 
corpuscles  come  to  lie  in  intimate  contact  with  the 
glandular  epithelium,  which  may  be  displaced  from 
the   basement-membrane.     The    effects    on  the 
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parenchyma  proper  vary  with  the  extent  of  the 
infiltration.  Where  the  hemorrhage  is  for  the  most 
part  confined  to  the  connective-tissue  septa,  the 
glandular  tissue  stains  sharply  and  the  cells  appear 
quite  normal,  while,  on  the  other  hand,  the 
intra-acinous  haemorrhage  is  commonly  associated 
with  vacuolation,  increased  granulation,  and  even 
necrosis  of  the  cells.  The  disintegration  of  the 
gland  may  be  most  marked  at  some  distance  from 
the  chief  hemorrhage,  and  the  most  extensive 
leucocytic  infiltration,  instead  of  being  found  where 
the  hemorrhage  has  been  most  profuse,  may  appear 
where  the  disturbance  of  the  normal  arrangement 
of  the  glandular  epithelium  is  especially  pronounced. 
In  the  early  stages  the  connective  tissue  is  quiescent, 
no  multiplication  of  cell's  apparently  taking  place. 
The  main  blood-vessels  remain  open.  The  veins 
are  much  dilated,  but  are  free  from  thrombi  ;  they 
show,  especially  near  the  periphery  of  the  vessel, 
an  increase  in  the  number  of  leucocytes,  which  is 
much  less  marked  in  the  arteries.  The  majority  of 
the  smaller  veins  and  arteries,  as  a  rule,  are  open 
and  show  changes  similar  to  those  observed  in  the 
larger  vessels — hyperaemia  and  leucocytosis.  Oc- 
casionally thrombi  (chiefly  venous)  occur  in  small 
vessels ;  the  thrombi  are  largely  fibrinous,  but 
contain  a  few  fragmented  nuclei  of  white  blood- 
cells.  Very  extensive  hemorrhages  may  occur  in 
the  gland  and  yet  remain  limited  to  the  interlobular 
septa.  Where  this  has  happened,  the  gland-tissue 
presents  a  normal  appearance,  despite  the  manifest 
congestion  of  the  blood-vessels  in  the  septa.  The 
products  of  the  hemorrhage  may  find  their  way  into 
the  branches  of  the  excretory  ducts,  the  epithelial 
lining  of  which  appears  perfectly  normal. 

Where  coagulative  necrosis  has  occurred,  the 
glandular  and  connective-tissue  cells  are  devoid  of 
nuclei,  granular,  and  in  part  disintegrated  ;  the 
only  cells  of  the  foci  in  which  the  nuclei  are  pre- 
served are  emigrated  leucocytes.  The  hemor- 
rhage is  outside  of  these  necrotic  foci,  and  frequently 
outside  of  the  mass  of  leucocytes,  which  forms  as 
it  were  a  collar  immediately  around  the  necrotic 
zones.  In  the  most  acute  instances  of  this  condi- 
tion no  changes  of  a  progressive  character  are  de- 
monstrable in  the  connective-tissue.  The  condi- 
tion of  the  blood-vessels  varies.  In  the  necrotic 
zones  they  are,  of  course,  occluded  ;  outside  they 
may  still  be  open  and  widely  distended  on  account 
of  the  active  hyperemia.  The  zones  of  the  necrotic 
tissue,  even  where  red  blood-corpuscles  are  absent, 
show  much  fibrin.  The  structure  of  the  acini  may 
still  be  demonstrable,  the  cells  having  an  increased 
refraction,  taking  the  acid  stains,  and  being  devoid 
of  nuclei.  This  loss  of  nuclei  is  usually  through 
lysis,  but  there  are  exceptions  in  which  large 
numbers  of  nuclear  fragments  exist,  particularly  in 
the  peripheries  of  the  necrotic  zones. 

Symptoms. — The  onset  is  likely  to  be  sudden 
and  attended  by  violent  colicky  pains,  referred 
chiefly  to  the  upper  part  of  the  abdomen.  Nausea 
and  vomiting  follow,  and  symptoms  of  collapse 
more  or  less  severe,  according  to  the  severity  of  the 
attack.  The  abdomen  becomes  swollen  and  tense  ; 
the  bowels  are  obstinately  constipated.  At  first 
there  may  be  no  fever,  but  the  temperature  may 
rise  later,  the  elevation  being  often  preceded  by  a 
chill.  Symptoms  of  collapse  supervene,  and  death 
occurs  usually  between  the  second  and  the  fourth 
day,  or  even  earlier.  Intestinal  obstruction,  oracute 
perforative  peritonitis,  is  usually  suspected  ;  but  cases 


have  been  diagnosed  ijitra  vitain  (Fitz,  Thayer, 
Bloodgood),  and  even  operated  upon.  With 
reference  to  the  diagnosis,  Fitz  says  :  '  Acute 
pancreatitis  is  to  be  suspected  wh:-n  a  previously 
healthy  person,  or  a  suff'erer  from  occasional 
attacks  of  indigestion,  is  suddenly  seized  with  a 
violent  pain  in  the  epigastrium,  followed  by  vomit- 
ing and  collapse,  and  in  the  course  of  twenty-four 
hours  by  a  circumscribed  epigastric  swelling,  tym- 
panitic or  resistant,  with  slight  elevation  of  tem- 
perature. Circumscribed  tenderness  in  the  course 
of  the  pancreas,  and  tender  spots  throughout  the 
abdomen,  are  valuable  diagnostic  signs.' 

(2)  Acute  Suppurative  Pancreatitis  {pancreatic 
abscess). — Two  forms  of  suppurative  pancreatitis 
have  been  met  with  :  the  abscesses  may  be  multiple 
and  small  in  size,  when  they  are  usually  distributed 
throughout  the  gland  ;  or  they  are  larger,  and 
single  or,  at  most,  few  in  number.  Difiuse  puru- 
lent infiltration  is  very  rare.  Multiple  suppurative 
foci  are  usually  due  to  metastasis ;  the  larger 
abscesses  are  more  frequently  the  result  of  the 
entrance  of  pyogenic  micro-organisms  along  the 
pancreatic  ducts. 

^Etiology. — The  etiology  in  the  majority  of 
cases  is  doubtful.  Dieckhoff  has  pointed  out 
three  possibilities  :  (i)  the  infection  may  be  hema- 
togenous, pyogenic  organisms,  chiefly  cocci,  being 
Ijrought  to  the  pancreas  in  the  circulating  blood  ; 
(2)  the  micro-organisms  may  extend  to  the  pancreas 
from  a  neighbouring  viscus,  as  in  ulcer  of  the 
stomach  ;  (3)  the  pyogenic  bacteria  may  enter 
the  ducts  from  the  intestine.  Traumatism  has 
been  noted  as  an  exciting  cause.  Of  the  reported 
cases,  in  twenty-four  there  was  a  single  abscess, 
and  in  fourteen  there  were  numerous  small 
abscesses. 

Primary  abscess  arises  from  infection  of  the 
ducts.  As  predisposing  causes  may  be  mentioned, 
pancreatic  calculi,  biliary  calculi  compressing  the 
jmncreatic  duct,  and  tumours  of  the  duodenum. 
Retention  of  the  pancreatic  secretion,  and  perhaps 
catarrhal  inflammations  of  the  duct,  favour  the 
entrance  and  multiplication  of  the  pyogenic  micro- 
organisms. Dieckhoff  has  traced  the  bacteria 
through  the  larger  into  the  finest  ducts,  and  thence 
into  the  acini ;  they  also  penetrate  the  walls  of  the 
ducts,  and  enter  the  peri-canalicular  lymph-spaces 
and  interstitial  tissue.  Chief  among  the  bacterial 
forms  which  have  been  isolated  are  the  pyogenic 
cocci,  and  bacilli  of  the  group  of  B.  coli  communis. 

Suppurative  pancreatitis  has  been  brought  about 
experimentally.  Doubtless  the  first  to  produce  it  was 
Claude  Bernard,  who  injected  quicksilver  into  the 
ducts.  The  injection  of  material  containing 
bacteria  (perityphlitic  pus,  Korte),  and  cultures  of 
pyogenic  organisms  have  usually  sufficed  to  cause 
abscesses.  Other  irritants,  such  as  turpentine,  may 
also  do  so,  although  a  chronic  form  of  inflammation 
is  the  rule  from  the  employment  of  this  substance. 
The  writer  also  obtained  occasional  suppuration 
from  injections  into  the  duct  of  acids  and  alkalis. 

MoRBif)  Anatomy. — In  consequence  of  the 
suppuration,  necrosis  of  larger  or  smaller  por- 
tions of  the  gland  may  occur.  Indeed,  the  entire 
gland  has  been  seen  to  have  undergone  necrosis 
and  sequestration,  the  remains  of  the  pancreas  being 
found  bathed  in  pus  and  occupying  the  cavity  of  the 
lesser  omentum.  Putrefactive  changes  may  take 
place  in  the  suppurating  area  when  gangrene  in  the 
adjacent  glandular  tissue  is  likely  to  occur.  From 
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the  pancreas  as  a  starting-point,  the  suppuration 
may  extend  to  the  peripancreatic  tissues,  or  the 
cavity  of  the  lesser  omentum  may  become  infected, 
so  leading  to  an  encapsulated  abscess  b}'  closure  of 
the  foramen  of  Winslow.  The  suppuration  may 
also  extend  to  the  retroperitoneal  tissues  and  the 
pus  pass  towards  the  right  kidney  or  the  spleen,  or 
follow  the  descending  colon  down  to  the  pelvis. 
Through  the  use  of  artificial  injections,  Korte  has 
proved  the  natural  extension  to  be  to  the  left  side. 
The  rupture  of  pancreatic  abscesses  may  set  up  a 
generalised  peritonitis.  A  not  infrequent  termina- 
tion is  by  rupture  into  the  stomach  or  intestine. 
Moore  has  reported  an  instance  in  which  the 
abscess  burst  into  the  peritoneal  cavity,  and  the 
pancreatico-duodenal  artery.  Venous  thrombosis, 
involving  the  portal,  splenic,  and  superior  and  in- 
ferior mesenteric  veins,  is  not  infrequent.  Throm- 
bosis of  the  femoral  veins  has  been  noted,  and 
Korte  has  described  parietal  thrombosis  of  the 
splenic  artery.  Multiple  metastatic  abscess  may 
follow  the  vascular  thromboses  originating  from 
the  pancreatic  disease. 

Symptoms. — The  symptoms  of  suppurative  pan- 
creatitis are  not  always  well  defined.  The  disease 
may  begin  suddenly,  or  may  follow  disturbances  of 
digestion  or  biliary  colic.  Severe  pain  in  the  epigas- 
trium and  extending  over  the  entire  abdomen  may  be 
present.  Cases  without  pain  have  also  been  described. 
Sensitiveness  upon  pressure  in  the  epigastric  region 
is  almost  constant.  Nausea,  vomiting,  or  retching 
are  frequently  present.  The  temperature  usually 
shows  an  irregular  elevation,  but  chills  and  delirium 
are  less  constant.  Constipation  is  the  rule,  but  in 
some  cases  diarrhoea  has  set  in  during  the  first  twenty- 
four  hours,  or  at  a  later  period  of  the  disease.  Blood 
and  foetid  pus  have  been  noted  in  the  dejections  after 
perforation  of  an  abscess  into  the  gut.  The  epi- 
gastrium is  usually  distended  ;  in  a  few  instances  a 
tumour  has  definitely  been  made  out  in  the  upper 
abdomen.  Jaundice  is  common,  and  fatty  diarrhoea 
and  glycosuria  have  been  met  with.  After  exten- 
sion of  the  suppuration  to  the  peri-pancreatic 
tissues  and  contiguous  parts  of  the  general  peri- 
toneum, the  symptoms  may  belong  entirely  to  these 
complications. 

Treatment. — The  history  of  the  case,  pain,  and 
,  the  presence  of  a  tumour  in  the  region  of  the 
pancreas,  justify  an  exploratory  incision.  Korte 
advises  exploratory  puncture,  especially  when  the 
suppuration  has  extended  backwards  towards  the 
retroperitoneal  tissues.  The  needle  is  introduced 
in  the  lumbar  region  ;  the  withdrawal  of  cloudy 
fluid,  mixed  with  fatty  fragments,  he  regards  as 
pathognomonic  of  pancreatic  disease.  It  may 
happen  that  even  during  the  operation  the  site  of 
the  abscess  is  made  clear  by  the  nature  of  the 
pus,  its  richness  in  fat,  and  the  admixture  of 
fragments  of  necrotic  tissue.  In  rare  instances  the 
diagnosis  cannot  be  made  until  a  pancreatic  fistula 
has  developed.  The  condition,  unless  relieved 
by  spontaneous  rupture  into  the  gut  or  by  opera- 
tion, is  probably  fatal.  The  course  of  the  disease 
may  cover  a  few  days  or  several  months. 

(3)  Necrotic  and  Gangrenous  Pancreatitis.  — 
Necrosis  of  the  pancreas,  varying  in  degree,  is  an 
accompaniment  of  the  various  forms  of  acute  pan- 
creatitis. It  rarely  occurs  in  the  chronic  types. 
Larger  foci  of  destruction,  the  result  of  occlusion 
in  the  blood-vessels,  may  be  the  cause  of  inflamma- 
tions.    While  the  presence  of  microscopical  and 


macroscopical  areas  01  necrosis  are  the  rule  in 
hsemorrhagic  pancreatitis,  in  the  suppurative  form 
sequestra  are  frequently  contained  within  the 
abscesses.  Their  size  is  subject  to  great  varia- 
tion ;  the  middle  portion,  the  tail,  or  the  entire 
gland  may  have  become  separated.  Fat-necrosis 
has  been  urged  as  a  cause  of  the  glandular  necrosis. 
This  is  believed  to  result  from  extension  of  the 
haemorrhage,  which  commonly  attends  the  fat-necro- 
sis, or  from  growth  in  size  of  the  fat-necroses  them- 
selves. There  is  little  basis  for  this  view,  the 
evidence  at  hand  pointing  rather  to  the  production 
of  fat-necrosis  as  a  consequence  of  the  pancreatic 
disease.  That  self-digestion  of  the  pancreas  may 
cause  such  necroses  seems  probable  from  the  two 
instances  of  the  condition  reported  by  Chiari. 
Pathological  conditions  in  contiguous  parts  may, 
by  extension  to  the  pancreas,  set  up  necrosis. 

There  is  no  special  morbid  anatomy,  histology, 
or  symptomatology  for,  this  condition,  seeing  that  it 
is  closely  related  to  haemorrhagic  and  suppurative 
pancreatitis.  Its  afiinities  with  gangrenous  pancre- 
atitis are  also  very  close. 

Gangrenous  pancreatitis  may  succeed  the  other 
forms  of  the  disease  described,  and  represents  a 
stage  in  which,  through  the  entrance  into  the  already 
injured  organ  of  putrefactive  bacteria,  complete 
tissue-death  with  subsequent  decomposition  ensues. 
The  extent  of  tlie  lesion  depends  greatly  upon  the 
primary  exciting  cause  ;  there  may  be  complete 
necrosis  of  the  gland  or  parts  or  it,  and  this  may 
follow  either  haemorrhage,  acute  inflammation,  or 
purulent  infiltration,  while  in  exceptional  instances 
it  may  occur  after  injury,  or  from  extension  of  dis- 
ease in  neighbouring  parts.  Perforation  of  gall- 
stones, and  consequent  inflammation  and  putrefac- 
tion of  the  gland,  as  well  as  extension  of  gastric 
ulcerations  to  the  pancreas,  are  established  causes. 
In  other  cases  the  setiology  is  obscure.  Fitz  thus 
describes  the  gangrenous  gland  :  '  The  appearance 
of  the  pancreas  varied  according  to  the  duration  of 
the  disease.  About  the  fourth  day,  the  pancreas 
may  be  doubled  in  size,  dark  red  and  of  somewhat 
diminished  consistency.  It  may  be  red,  on  section, 
or  mottled  red  and  grey.  The  tip  may  be  shreddy, 
or  the  entire  gland  may  be  transformed  into  a  dark, 
slaty-coloured,  stinking  mass.  The  adjacent  parts 
may  be  infiltrated  with  a  discoloured  purulent  fluid, 
or  the  coils  of  the  intestine  near  the  pancreas  ma}'" 
be  united  by  recent  adhesions  together  and  to  the 
under  surface  of  the  diaphragm.  .  .  .  On  the  tenth 
day  the  pancreas  may  be  dark  brown,  dry,  firm. 
It  may  have  a  hsemorrhagic  coating,  or  lie  in  a 
sponge-like  mesh-work,  infiltrated  with  dirty,  green 
fluid.  .  .  .  Towards  the  end  of  the  second  week, 
the  pancreas  may  be  a  soft,  black,  shreddy,  sloughy, 
gangrenous  mass,  the  central  part  being  encapsu- 
lated by  the  peripheral  portion.  Between  the  pan- 
creas and  the  transverse  colon  may  be  a  large 
quantity  of  chocolate-like  fluid,  and  large  bluish- 
black  clots.  Or  the  tail  and  a  part  of  the  body 
may  be  soft,  grey,  discoloured,  and  infiltrated  with 
a  thin,  ichorous  fluid,  while  the  parapancreatic 
tissue  is  partly  purulent  and  partly  ichorous.  .  .  . 
A  few  days  later,  the  pancreas  may  be  a  thin,  flabby, 
friable,  greyish  band,  lying  in  a  cavity  behind  the 
stomach,  and  attached  by  a  few  shreds  to  the 
omental  wall.  ...  At  the  end  of  three  weeks,  the 
dark  brown  pancreas  may  lie  nearly  free  in  the 
omental  cavity.  ...  In  the  fifth  week,  the  pan- 
creas may  lie  free  as  if  macerated,  in  a  cavity  ex- 
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tending  behind  the  crecum  and  descending  colon, 
on  both  sides  of  the  spine,  as  far  as  the  pelvis.  .  .  . 
At  the  end  of  seven  weeks,  the  pancreas  may  be 
transformed  into  a  cylindrical,  shreddy  mass  of 
brownish-black,  friable  tissue.  This  may  lie  in  the 
omental  cavity,  which  is  filled  with  offensive,  black 
fluid,  and  communicates  with  the  stomach  and 
jejunum.'  In  two  cases  reported  by  Chiari,  the 
necrotic  pancreas  was  discharged  per  reciitm,  with 
recovery.  In  one  case  the  sequestrum  showed 
scarcely  any  indication  of  pancreatic  structure  ;  but 
instead  there  were  larger  and  smaller  islands  of 
necrotic  tissue,  richly  infiltrated  with  polymorpho- 
nuclear leucocytes,  many  of  which  were  fragmented. 
Micro-organisms  were  present  in  immense  numbers, 
among  which  diplococci,  streptococci  and  large 
thick  bacilli  could  be  distinguished. 

Gangrenous  pancreatitis  has  rarely  been  produced 
in  experiments  upon  the  pancreas  of  animals,  the 
procedures  thus  far  employed  in  producing  pan- 
creatitis having  yielded  hcemorrhagic  and  necrotic 
inflammations.  When  extensive  injury  has  been 
inflicted  upon  the  gland,  death  has  resulted  in  a 
short  time — 12  hours  to  3  days — presumably  before 
putrefactive  organisms  have  had  time  to  enter  the 
injured  organ  and  increase.  In  two  instances  of 
diffuse  hKmorrhagic  pancreatitis  following  the  in- 
jection of  artificial  gastric  juice  into  the  duct  of 
Wirsung,  Pearce  and  the  writer  have  noted  in- 
vasion of  the  pancreas  by  gas-producing  bacilli, 
and  the  production  of  extensive  necrosis  with  dark 
discoloration.  Sequestration,  on  account  of  the 
short  duration  of  life,  had  not  taken  place. 

The  symptoms  of  gangrenous  pancreatitis  are 
those  of  suppurative  pancreatitis.  The  diagnosis 
would  be  made  upon  the  same  general  basis  :  con- 
firmation would  only  be  rendered  possible  by  a 
surgical  operation,  the  evacuation  of  the  sequestrated 
organ  with  the  dejecta,  or  post-mortem  examina- 
tion. Peritoneal  fat -necrosis  is  a  very  common 
attendant,  and  may  be  the  '  sign-post  '  upon  the 
opening  of  the  abdominal  cavity  by  the  surgeon. 
See  Fat-Necrosis. 

(4)  Chronic  Pancreatitis  is  characterised  by  a 
new  growth  of  connective  tissue  with  corresponding 
atrophy  of  the  glandular  structures.  Two  main 
forms  are  recognised:  (l)  a  .chronic  inflammation 
extending  from  the  ducts  and  met  with  in  associa- 
tion with  chronic  catarrhal  processes  in  the  stomach 
and  duodenum  and  in  the  bile-passages  ;  (2)  a 
chronic  pancreatitis  of  hematogenous  origin,  result- 
ing from  toxic  material  in  the  blood,  produced 
particularly  by  alcohol  and  in  vascular  disease 
(Dieckhoff). 

An  indurative  pancreatitis  which  starts  from  the 
ducts  (sialangitis  pancreatica)  is  the  common  form. 
All  conditions  which  favour  the  entrance  of  micro- 
organisms into  the  duct  (cholelithiasis,  carcinoma) 
predispose  to  it.  Occlusion  of  the  ducts  by  pan- 
creatic calculi  also  produces  chronic  pancreatitis. 
The  new  tissue  grows  about  the  blood-vessels, 
around  the  pancreatic  ducts  and  the  nerves,  and 
eventually  increases  the  interstitial  bands  running 
between  the  lobules  and  separating  the  acini.  The 
secreting  structures  undergo  fatty  degeneration  and 
atrophy,  finally  disappearing  entirely.  In  closure 
of  the  pancreatic  duct  by  stone  or  chronic  inflamma- 
tion, the  pressure  of  the  retained  secretion  causes 
atrophy  and  disappearance  of  the  glandular  cells, 
with  a  subsequent  new  growth  of  connective  tissue. 
The  mterlobular  adipose  tissue  tends  also  to  become 


increased.  The  sclerosis  may  involve  the  whole 
organ,  converting  it  into  a  fibrous  strand,  in  which 
few  or  no  remains  of  glandular  tissue  may  be  found  ; 
or  it  may  affect  a  circumscribed  portion  (especially 
the  head)  of  the  gland.  Riedel  has  emphasised  the 
occurrence  of  chronic  inflammation  of  the  head  of 
the  pancreas  in  association  with  gall-stones,  and  has 
seen  the  condition  relieved  after  their  removal. 
Krirte  has  described  compression  of  the  common 
bile-duct  by  a  small  nodule  of  the  pancreas  in- 
volved in  chronic  pancreatitis.  Experimental  scle- 
rosis can  be  produced  by  a  ligaturing  of  the  ducts 
in  animals,  and  by  injections  of  blood  and  irritants 
into  the  duct  of  Wirsung  (Korte  and  Flexner). 

Indurative  pancreatitis  may  result  from  endarte- 
ritis obliterans,  and  is  then  to  be  regarded  as  a 
part  of  a  general  process  affecting  the  organs  of  the 
body.  The  degree  of  connective-tissue  growth  is 
variable,  and  may  be  only  small  in  amount  ;  or  the 
gland  may  be  reduced  to  a  '  mass  of  fatty  tissue. ' 
The  cceliac  axis  shows  advanced  arterio-sclerosis 
with  calcification.  Syphilis  is  an  undoubted  cause 
of  indurative  pancreatitis.  Its  etiological  signifi- 
cance is  seen  at  once  in  congenital  syphilis. 
Rokitansky  and  Birch-Hirschfeld  dwelt  on  the 
syphilitic  sclerosis  of  the  pancreas,  and  pointed 
out  that  it  occurs  both  with  and  without  the 
presence  of  gummata.  In  the  severer  grade  of 
the  congenital  disease  the  interstitial  portion  is 
increased  to  such  an  extent  that  the  secreting  tissue 
may  be  entirely  destroyed.  Alcoholism  is  another 
cause  of  connective-tissue  proliferation.  Sclerosis 
of  the  pancreas  may  be  associated  with  hepatic 
cirrhosis.  A  similar  association  with  chronic  ne- 
phritis has  been  noted.  Hansemann  has  drawn 
certain  analogies  between  the  small  granular  kidney 
and  the  so-called  simple  atrophy  of  the  pancreas. 

The  chief  interest  in  sclerosis  and  atrophy  of  the 
pancreas  relate  to  their  association  with  diabetes 
mellitus,  which  will  be  discussed  later  in  the  present 
article. 

5.  Pancreatic  Cysts. — Retention-Cysts  are 
the  most  common  (p.  360).  The  obstruction  may 
be  in  the  main  ducts  or  in  the  smaller  branches.  It 
may  result  from  compression  or  obliteration  of  the 
ducts,  or  both  combined.  The  most  frequent  cause 
is  chronic  indurative  pancreatitis,  in  which  the  new 
growth  of  connective  tissue  compresses  and  oblite- 
rates the  ducts.  A  similar  condition  has,  in  a  few 
instances,  been  produced  experimentally  ;  once  by 
Miroloix,  who  injected  a  mixture  of  soot  and 
vaseline  into  the  duct  of  Wirsung,  after  tying  the 
accessory  duct,  and  again  by  the  writer,  who  ob- 
served cysts  develop  in  the  pancreas  of  the  dog, 
after  the  injection  of  dilute  acids  (hydrochloric, 
sulphuric).  When  the  animals  were  killed  after 
periods  of  from  three  to  four  weeks,  the  pancreas 
was  found  contracted  and  indurated.  The  cysts 
contained  an  opaque  glutinous  fluid.  Tumours 
pressing  upon  the  main  duct  ma)'  give  rise  to  cystic 
dilatation.  Peripancreatic  fibrous  induration,  en- 
larged lymphatic  glands,  and  gall-stones  within 
the  common  duct  may  be  the  sources  of  pressure. 
Pancreatic  calculi  are  among  the  important  causes. 
The  concretions  may  be  in  the  main  ducts  as  well 
as  in  the  smaller  ones,  and  the  cystic  dilatations 
may  be  single  and  large — as  large  as  a  child's 
head  — or  smaller  and  multiple  (rann/a pancreatica). 
It  is  uncertain  whether  catarrhal  inflammation  can 
cause  closure  of  the  pancreatic  duct :  cysts  from  this 
source  are  unknown  ;  nor  have  cysts  been  described 
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as  a  result  of  the  compression  of  the  duct  by  tumours 
of  the  pancreas  itself.  An  unusual  cause  is  the 
entrance  of  an  Ascaris  lumbricoides  into  the  duct  of 
Wirsung.  That  necrosis  of  the  pancreas  may  lead 
to  the  production  of  cysts  is  shown  by  a  case  re- 
ported by  Tricomi,  in  which,  besides  the  presence 
of  concretions,  there  was  necrosis  of  the  gland ; 
moreover,  in  the  writer's  experiments  the  remains 
of  pancreatic  tissue  were  found  among  the  contents 
of  the  cysts.  Traumatism  has  been  given  as  a  cause 
of  cysts.  Blows  on  the  abdomen,  or  constantly 
repeated  pressure,  are  the  most  common  forms  of 
injury.  In  this  connection.  Osier  mentions  severe 
massage.  The  contents  of  the  cysts  are  usually 
bloody,  though  they  may  be  clear  or  yellowish. 
Haemorrhage  may  have  taken  place  into  the  re- 
tention-cysts, either  shortly  before  operation,  or  at 
some  more  remote  period.  From  the  character  of 
the  wall  and  its  relation  to  the  ducts  it  is  possible  to 
decide  whether  the  cyst  has  been  preformed  or  not. 
Cases  of  true  apoplectic  cysts,  however,  have  been 
reported.  When  they  arise  independently  of  re- 
tention-cysts, they  must  be  regarded  as  curiosities. 

Proliferation-Cysts. — In  proliferative  cysts  there 
is  no  indication  of  any  relation  to  retention  or  simple 
inflammation  (p.  361).  They  are  correctly  regarded 
as  representing  a  neoplastic  change,  being  analogous 
to  the  proliferation-cysts  of  the  kidney  and  ovary. 
They  are  usually  multiple,  and  vary  in  size  from  a 
pea  to  a  hen's  egg.  From  the  fibrous  coats  of  their 
walls,  outgrowths  in  the  form  of  excrescences  are 
developed  ;  these,  as  well  as  the  inner  surfaces  of 
the  walls,  are  covered  with  epithelium.  The  wall 
itself  also  contains  acini,  which  often  present  lumina. 
In  Menetrier's  case  there  were  cysts  in  the  liver 
also.  Echinococcus-cysts  of  the  pancreas  appear  to 
be  very  rare.  Cysts  are  seated  more  often  in  the  tail 
than  in  the  head  of  the  pancreas.  The  quantity  of  fluid 
contained  within  the  cysts  varies  greatly.  The  average 
is  from  one  to  three  litres,  and  the  maximum  20 
litres.  In  rare  instances  the  contents  are  colourless, 
pale  yellow,  or  yellowish-green.  Usually  they  are 
brown  in  colour,  sometimes  coffee-coloured,  or  red- 
dish-brown. Not  infrequently  they  are  turbid, 
muciginous,  and  more  rarely  gelatinous  (colloid)  or 
purulent.  The  admixture  of  blood,  whether  recent 
or  old,  causes  profound  changes.  The  fluid  may  be 
dark  red  and  contain  coagula,  or  present  a  chocolate- 
brown  colour.  The  reaction  of  the  fluid  is  usually 
alkaline,  sometimes  neutral,  while  in  one  instance  it 
was  acid.  The  specific  gravity  varies  from  i  -007  to 
I  "028.  The  amount  of  albumen  fluctuates  between 
0-56  per  cent,  and  10  per  cent.  It  is  composed  chiefly 
of  serum-albumen  and  globulin.  Metacasein  and 
peptone  have  been  found  in  isolated  cases.  Sugar 
has  only  rarely  been  found  ;  cholesterin  is  common  ; 
urea,  leucine,  and  tyrosine  are  unusual,  while  the 
pancreatic  ferments  have  not  always  been  demon- 
strable. In  some  cases  one,  in  others  all  the  fer- 
ments have  been  discovered. 

Symptoms. — The  development  of  pancreatic 
cysts  often  proceeds  so  insidiously,  that  until  they 
reach  a  large  size  no  subjective  symptoms  manifest 
themselves.  Disturbances  of  digestion,  preceding 
the  appearance  of  a  tumour,  and  extending  over  a 
long  period,  as  well  as  painful  colicky  attacks, 
nausea  and  vomiting,  together  with  progressive  en- 
largement of  the  abdomen,  have  commonly  been 
noted.  Pancreatic  salivation  is  rare.  Emaciation 
is  noted  by  Osier  as  a  very  common  symptom. 
Some  of  the  main  symptoms  may  be  referable  to 


chronic  pancreatitis,  which  is  the  most  frequent 
cause  of  the  condition,  or  to  disturbances  in  adjacent 
organs  upon  which  the  cyst  exerts  pressvire.  The 
jaundice  may  be  marked  and  enduring.  Adhesions 
between  the  cysts  and  neighbouring  organs  may 
arise,  and  if  the  latter  chance  to  be  hollow  viscera, 
rupture  into  them  may  take  place.  Hsematemesis 
has  resulted  from  rupture  of  a  blood-containing  cyst 
into  the  stomach,  and  a  very  watery  stool,  with  dis- 
appearance of  the  abdominal  tumour,  has  been  noted 
when  the  cyst  has  broken  through  into  the  intestine. 

The  swelling  caused  by  the  cyst  may  be  regional 
or  produce  a  general  enlargement  of  the  abdomen. 
Usually  it  is  limited  to  the  epigastrium,  and  inas- 
much as  the  tail  and  body  are  more  frequently  af- 
fected, it  is  most  likely  to  be  marked  in  the  left 
epigastrium,  the  mesogastrium,  and  the  left  hypo- 
chondriac region.  Under  certain  circumstances  the 
abdomen  may  reach  an  enormous  size.  The  tumour 
is  smooth  ;  fluctuation  is  commonly  present,  but 
may  be  absent  if  the  cyst  is  well  filled.  On  per- 
cussion, the  note  is  completely  or  partially  tym- 
panitic, depending  upon  the  condition  of  the  over- 
lying hollow  viscera.  The  movements  of  the  dia- 
phragm may  cause  oscillations  of  the  tumour,  and 
lateral  movements  may  be  obtained  through  the 
abdominal  walls. 

Treatment. — Cysts  of  the  pancreas  come  into 
the  category  of  surgical  diseases.  Puncture,  total 
removal,  partial  extirpation  with  drainage,  and  in- 
cision and  drainage  have  all  been  practised.  In 
seven  cases  in  which  puncture  was  done,  five  deaths 
occurred  ;  in  1 1  cases  of  total  extirpation,  two 
deaths ;  in  12  cases  of  partial  extirpation,  four 
deaths  ;  in  12  cases  in  which  incision  was  done  in 
two  operations,  there  was  one  death  (due  to  dia- 
betes) ;  and  in  58  cases  with  immediate  incision, 
there  were  seven  deaths  (Osier). 

6.  The  relation  of  diabetes  mellitus  to 
disease  of  the  Pancreas. — Extirpation  of  the 
pancreas  in  the  dog  causes,  without  exception,  dia- 
betes of  severe  degree.  The  elimination  of  sugar  by 
the  urine  reaches  10  per  cent,  or  more  ;  the  animals, 
notwithstanding  their  ravenous  appetites,  lose  weight 
and  flesh  ;  they  exhibit  pronounced  thirst,  and  ulti- 
mately become  very  weak  and  succumb.  Complete 
extirpation  of  the  gland  in  cats,  rabbits,  swine, 
toads,  and  frogs,  is  followed  by  similar  results.  In 
birds,  removal  of  the  pancreas  gives  rise  to  diabetes, 
but  without  causing  a  constant  glycosuria.  The 
blood,  on  the  other  hand,  shows  considerable  in- 
crease in  its  sugar-content  (hyperglychremia).  Dogs, 
after  extirpation  has  been  practised,  may  begin  to 
secrete  sugar  from  the  kidneys  as  early  as  six  hours 
after  the  operation.  The  amount  gradually  increases 
until  on  the  third  day  it  reaches  8-10  per  cent. 
The  maximum  recorded  is  22  per  cent.  The 
highest  percentages  are  maintained  until  toward  the 
end,  but  finally,  and  when  the  emaciation  has  be- 
come very  great,  the  quantity  is  diminished.  As 
the  sugar  falls  to  the  minimum,  acetic  acid,  acetone, 
and  oxybutyric  acid  appear  in  the  urine.  The  acme 
of  the  secretion  of  sugar  is  reached  from  carbo- 
hydrate food  ;  but  a  pure  albuminous  diet  does  not 
reduce  the  amount  below  5-6  per  cent.,  while 
fasting  for  a  period  of  seven  days  does  not  suffice 
to  cause  its  entire  disappearance  (von  Mering  and 
Minkowski).  Incomplete  removal  of  the  pancreas 
is  not  necessarily  followed  by  diabetes.  If  one-fifth 
of  the  gland  be  left  either  in  situ  or  transplanted 
beneath  the  skin,   the  diabetes  may  be  averted. 
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Should  the  amount  left  behind  sink  to  ^  or 
or  should  a  larger  remnant  suffer  later  in  its  nutri- 
tion and  undergo  atrophic  change,  a  mild  form  of 
diabetes  arises  which,  however,  tends,  through  pro- 
gressive degenerative  changes  in  the  gland,  to 
become  more  severe,  and  to  terminate  fatally.  The 
voided  sugar  is  glucose.  Saccharose,  maltose,  lac- 
tose, Irevulose,  and  galactose  are  eliminated  chiefly 
as  dextrose.  Traces  of  IeevuIosc  and  galactose 
appear,  however,  in  the  urine.  Hyperglycheemia 
goes  hand  in  hand  with  glycosuria.  The  former  is 
demonstrable  four  hours  after  ablation,  and  reaches 
its  height  in  24  hours  (Lepine).  Towards  the  end 
of  the  disease,  when  the  glycosuria  diminishes,  the 
hyperglychcemia  also  falls. 

Diabetes,  the  result  of  total  extirpation  of  the 
pancreas,  is  fatal.  No  other  organ  can  act  vicari- 
ously in  regulating  the  carbohydrate  metabolism 
of  the  body.  Hence  the  function  of  the  pancreas, 
the  disturbance  of  which  produces  diabetes,  may  be 
regarded,  in  Minkowski's  sense,  as  specific.  This 
is  not,  however,  equivalent  to  saying  that  the 
pancreas  is  the  only  organ,  the  disturbance  of 
whose  functions  is  capable  of  producing  diabetes. 
It  is  probable  that  other  organs  also  preside  over 
the  carbohydrate  metabolism,  although  perhaps  in 
a  less  degree,  and  that  the  pancreas  may  act 
vicariously  for  them,  although  they  themselves 
have  not  the  power  to  be  substituted  for  the 
pancreas  (Naunyn).  Reale  and  Minkowski  have 
shown  that  the  removal  of  all  of  the  salivary  glands 
in  the  dog  is  followed  by  a  transient  glycosuria 
reaching  3  per  cent,  of  sugar. 

There  are  no  records  of  complete  removal  of  the 
pancreas  in  human  beings.    Partial  resections  of 
the  gland  have  been  followed  by  glycosuria  or 
diabetes.    In  the  latter  cases,  the  interval  between 
the  operation  and  the  appearance  of  the  symptoms 
was  as  great  as  a  year  and  nine  months,  and  the 
result  may  have    depended   upon    a  progressive 
degeneration.    That  the  pancreas  in  human  beings 
shows  marked  pathological  changes  in  cases  of 
diabetes  is  shown  by  numerous  observations.  Of 
the  causes  of  the  pathological   changes   in  the 
pancreas  which  produce  diabetes,  the  chief  one  is 
supplied  by  concretions  in  the  ducts.    Of  72  cases 
14  were  due  to  pancreatic  calculi  (Hansemann). 
The  pancreatic  changes  consist  of  secondary  atroph)' 
(see  Chronic  Pancreatitis,  p.   11 53).  Next 
in  frequency  come  the  primary  atrophies,  fibrous 
indurations,  and  instances  of  interstitial  lipoma- 
tosis.   Attention  should  be  paid  to  another  possible 
explanation   of    pancreatic    atrophy,    namely,  a 
cachectic  condition  which  may  be  the  result  and 
not  the  cause  of  diabetes  (Friedreich,  Naunyn). 
Hansemann  has  undertaken  to  distinguish  between 
the  two  forms  of  pancreatic  atrophy.      In  the 
cachectic  form,  the  organ  is  cylindrical,  and  sharply 
demarcated  from  its  surroundings.  Microscopically, 
the   stroma   and   glandular   cells   are  uniformly 
atrophic.    In  diabetic  atrophy,  there  is  interstitial 
pancreatitis  ;  on  account  of  adhesions,  the  gland  is 
with  difficulty  separated  from  its  surroundings,  and 
presents  a  brownish  coloration  (although  it  is  not 
pigmented),  is  of  smoother  texture,  and  micro- 
scopically shows  hypertrophy  of  the  stroma  and 
atrophy  of  the  secreting  cells  and  islets  of  Langer- 
hans  (in/ra-afhioiis  pancreatitis).     Other  forms  of 
interstitial  pancreatitis  may   be   associated  with 
diabetes.     Hansemann  has  seen  diabetes  in  an 
early  case  of  interstitial  pancreatitis,  and  is  of  the 


belief  that  a  particular  form  of  pancreatitis,  which 
he  calls  granular  atrophy,  is  always  associated  with 
diabetes.  Hanot  has  described  cases  of  bronzed 
diabetes  {diabite  bronze )  in  which,  besides  pan- 
creatic disease,  hypertrophic  cirrhosis  of  the  liver 
has  been  present  (p.  S89).  Opie  says,  '  clinically, 
the  picture  is  one  of  a  rapidly  fatal  diabetes  mellitus 
associated  with  cirrhosis  of  the  liver,  usually  the 
hypertrophic  variety.  Bronzing  of  the  skin  is  not 
constant,  but  has  been  present  in  the  majority  of 
cases.  At  autopsy,  has  been  found  a  deep  pig- 
mentation of  the  liver  and  pancreas,  associated 
with  cirrliosis  and  interstitial  pancreatitis.'  Opie 
has  recently  described  an  instance  of  pancreatitis  in 
which  the  lesions  of  the  pancreas  were  limilud  to 
the  islets  of  Langerhans,  which  showed  hyaline 
degeneration. 

Although  the  evidence  is  not  complete  and  un- 
mistakable, yet  it  must  be  regarded  as  proving  that 
the  pancreas  in  man,  as  in  animals,  is  intimately 
concerned  in  regulating  the  carbohydrate  meta- 
bolism of  the  organism,  and  that  a  failure  of  the 
function  of  the  organ  in  man — analogous  to  total 
extirpation  in  animals — is  followed  by  symptoms 
of  diabetes.  That  this  failure  is  independent 
of  the  digestive  function  is  proven  by  the  results  of 
ligature  and  occlusion  of  the  ducts,  and  that  it 
depends  upon  an  internal  secretion  supplied  by  the 
pancreas  to  the  blood  is  highly  probable.  Whether 
this  hypothetical  secretion  is  the  product  of  the 
cells  of  the  islets  of  Langerhans  is  unproven. 
Should  future  study  prove  this  view  to  be  true  (and 
the  possibility  is  strengthened  by  Opie's  observa- 
tion) a  closer  differentiation  of  pancreatic  disease 
than  exists  at  present  will  be  rendered  necessary, 
and  in  this  light  the  discrepancies  in  the  relation  of 
diabetes  and  pancreatic  diseases,  now  impossible  of 
explanation,  may  receive  their  solution. 

The  search  for  the  cause  of  pancreatic  diabetes 
has  given  rise  to  much  ingenious  speculation  and 
numerous  experiments.     Thus  far  no  satisfactory 
theory  has  been  advanced,  nor  have  the  views  put 
forward  found  support  in  experiment.    Von  Mering 
and  Minkowski  proposed   two  alternatives:  (l) 
there  takes  place  after  extirpation  of  the  pancreas 
an  abnormal  accumulation  of  injurious  substances 
which  it  is  the  function  of  the  gland  to  destroy  ;  or 
(2)  an  important  and  irremediable  function  in  the 
regulation    of    the    carbohydrate   metabolism  is 
abolished  by  the  removal  of  the  pancreas.  The 
former  alternative  was  abandoned  by  Minkowski 
himself  in  later  writings.    The  latter  still  has  the 
greatest  number  of  adherents,  although  it  possesses 
a  purely  hypothetical  basis ;  its  adoption  would 
bring  the  pancreas  into  line  with  other  organs,  e.g. 
thyroid  gland  and  adrenals,  which  secrete  internally 
or  exhibit,  according  to  Hansemann,  a  positive 
function.    The  manner  of  the  regulating  mechanism 
of  the  internal  secretion  is  differently  conceived  of 
by  different  writers.    Lepine  has  concluded,  upon 
an  experimental  basis,  that  the  normal  pancreas 
contains  a  glycolytic  ferment,  which  finds  its  way 
into  the  lymph  and  blood,  where  it  is  contained 
within  the  white  blood-corpuscles.    The  ferment 
controls  the  consumption  of  sugar  by  the  tissues. 
Its  absence  is  followed  by  hyperglychiemia  and 
diabetes.    The  existence  of  the  hypothetical  fer- 
ment has  not  been  rendered  more  probable  by  the 
results  of  subsequent  experiments,  carried  out  by  a 
number  of  investigators,  and  the  occurrence  of  a 
specific  glycolytic  power  in  the  blood  has,  indeed, 
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been  rendered  highly  doubtful.  Chauveau  and 
Kaufmann  have  proposed  the  opposite  hypothesis. 
In  opposition  to  the  view  that  diabetes  results  from 
diminished  sugar-destruction,  they  have  set  up  the 
theory  that  it  depends  upon  increased  sugar-pro- 
duction by  the  liver.  In  respect  to  this  function, 
they  regard  the  liver  and  pancreas  as  closely  related 
and  mutually  dependent  organs.  The  pancreas 
regulates,  through  the  nervous  system,  the  produc- 
tion of  sugar  by  the  liver.  The  inhibitory  centre 
is  located  in  the  medulla  oblongata,  and  the  centre 
of  irritation  is  in  the  upper  cervical  region  of  the 
spinal  cord.  The  pancreas  acts  upon  the  centres 
in  opposite  ways.  The  '  nervous '  theory,  however, 
was  not  wholly  confirmed  by  further  experiments  ; 
and  Kaufmann  in  a  later  paper  admits  a  partial 
direct  influence  of  the  pancreas  upon  the  functions 
of  the  liver.  Minkowski  is  certain  that  in  experi- 
mental pancreatic  diabetes,  the  fault  is  not  in- 
creased production  of  sugar,  but  disturbances  of  con- 
sumption. The  brothers  Cavazzani  would  explain 
diabetes  following  extirpation  of  the  pancreas  as 
brought  about  by  consequent  alterations  of  the 
liver.  Experiments  have  shown  that  irritation  of 
the  cceliac  plexus  causes  an  increase  of  sugar  in  the 
hepatic  blood.  A  similar  irritation  may  follow 
removal  of  the  pancreas.  Hence  an  excess  of 
sugar  is  produced  in  the  liver,  the  metabolism  of 
that  organ  is  increased,  and  degenerations  result. 
The  theory  is  scarcely  tenable  in  view  of  the  effects 
of  the  transplantation  of  the  pancreas.  Thus  far, 
none  of  the  theories  advanced  suffices  to  explain  all 
of  the  phenomena  observed.  What  appears  to  be 
beyond  doubt  is  that  diabetes  results  from  the 
failure  of  a  special  internal  function  of  the  pancreas, 
and  that  it  is  not  due  to  nervous  lesions  or  to  the 
absence  of  the  digestive  secretion  of  the  pancreas. 

7.  Tumours.  —  Carcinoina. — The  most  impor- 
tant neoplasm  of  the  pancreas  is  carcinoma,  which, 
while  by  no  means  frequent,  is  probably  less  rare 
than  statistics  would  seem  to  indicate.  Primary 
carcinoma  of  the  pancreas  is,  however,  much  less 
common  than  the  secondary  disease.  Decision  as 
to  the  primary  seat  of  the  cancer  is  not  always  easy, 
since  tumours  of  similar  structure  may  spring  from 
the  duodenum.  Even  the  microscopical  examina- 
tion will  not  always  suffice  for  making  a  distinction, 
and  carcinomata  springing  from  the  ducts  may 
grow  to  simulate  cylindrical-celled  epitheliomata. 

The  most  common  seat  of  the  tumours  is  the 
head  of  the  organ.  The  most  common  form  is  the 
scirrhous  cancer  ;  only  rarely  are  encephaloid  and 
colloid  or  cylindrical-celled  tumours  found.  When 
it  is  the  seat  of  carcinoma,  the  pancreas  is  enlarged 
and  the  tumour-nodules  vary  in  size  from  that  of 
a  bird's  egg  to  that  of  a  child's  fist  ;  only  rarely  have 
larger  masses  been  observed.  The  portion  of  the 
organ  not  implicated  by  the  tumour  may  be  entirely 
normal,  or  show  only  an  increase  of  connective 
tissue.  By  extension  of  the  tumour,  the  liver, 
stomach,  duodenum,  and  gall-bladder  may  become 
implicated.  The  omentum,  mesentery,  large  in- 
testine, and  other  organs  suffer  less  frequently. 
On  account  of  the  predilection  for  the  head  of  the 
pancreas,  the  tumour  frequently,  even  at  an  early 
period,  compresses  the  common  bile-duct.  Com- 
pression of  the  duodenum  and  stenosis  of  the 
pylorus  may  also  result.  More  rarely  compression 
of  the  colon,  the  portal  vein,  the  aorta,  the  splenic 
and  mesenteric  vessels,  and  inferior  vena  cava  has 
been  noted. 


Males  are  affected  nearly  twice  as  frequently  as 
females.  The  disease  has  been  observed  in  early 
life,  but  its  chief  incidence  has  been  noted  in  the 
four  decades,  from  the  thirtieth  to  the  seventieth 
year  inclusive. 

Symptoms. — A  satisfactory  diagnosis  is  not  often 
possible.  The  symptoms  arise  more  especially 
from  implication  of  adjacent  organs,  and  only 
rarely  can  be  traced  to  the  pancreas  itself.  Dis- 
turbances of  digestion  appear  early  ;  there  is  more 
or  less  loss  of  appetite,  or,  on  the  other  hand, 
abnormal  sensations  of  hunger,  pressure,  and 
discomfort  following  meals,  fulness  in  the  epigas- 
trium, heart-burn,  eructations,  nausea,  and  even 
vomiting.  As  the  disease  progresses  these 
symptoms  become  even  more  marked.  Com- 
plete anorexia,  a  positive  loathing  of  food, 
especially  meat,  may  supervene.  Whether  or  not 
these  symptoms  are  referable  wholly  or  in  part 
only  to  implication  of  the  stomach  and  duodenum 
has  not  been  decided.  There  are,  however,  cases 
in  which  the  appetite  and  functional  activities  of 
the  stomach  do  not  suffer,  although,  despite  the 
ingestion  of  a  considerable  amount  of  food,  there 
is  progressive  loss  of  weight  and  strength.  The 
disturbances  of  indigestion  are  increased  if  the 
tumour  compresses  the  pylorus  and  duodenum, 
since,  as  a  consequence,  dilatation  of  the  stomach 
and  stagnation  of  the  ingesta  occur.  Perforation 
of  the  tumour  into  the  stomach  or  duodenum 
is  associated  with  hcematemesis.  Chemical  ex- 
amination of  the  gastric  contents  has  shown, 
in  a  few  instances,  absence  of  free  hydrochloric 
acid,  although  the  stomach  was  not  anatomically 
affected.  On  the  other  hand,  a  case  is  recorded 
in  which,  although  the  pylorus  was  compressed,  the 
gastric  contents  showed  2 '6  per  cent,  of  hydro- 
chloric acid. 

One  of  the  most  notable  symptoms  is  jaundice, 
which  occurs,  often  early  in  the  disease,  not  so 
much  in  consequence  of  invasion  of  the  para  pan- 
creatic structures  as  from  compression  of  the 
common  bile-duct  in  its  course  through  the  head  of 
the  pancreas.  While  its  onset  may  be  sudden  and 
follow  an  attack  of  colic,  it  usually  appears 
gradually,  and  shows  a  steady  increase  in  intensity. 
On  the  other  hand,  jaundice  may  be  entirely 
wanting. 

As  indicating  interruption  of  the  normal  functions 
of  the  pancreas,  fatty  stools  are  to  be  noted.  The 
condition  has  been  not  infrequently  observed. 
Chemical  examination  has  revealed  one-fourth  of 
the  entire  content  of  the  dejecta  to  consist  of  fat. 
There  is  disturbance  also  of  the  proteid-digestion  ; 
the  faeces  contain  undigested  muscle,  &c.,  and  the 
total  volume  of  the  stools  is  greatly  increased. 
Instances  have  been  observed  in  which  much  of  the 
food  passed  through  the  intestine  undigested.  The 
exclusion  of  bile  also  produces  characteristic 
changes  in  the  stools. 

Pain  in  the  epigastrium  is  usually  present ;  it 
may  be  intense  and  continuous  or  intermittent. 
After  the  extension  of  the  tumour  to  other  viscera, 
the  pain  may  cease  to  be  localised.  Sensitiveness 
to  pressure  over  the  region  of  the  pancreas  may 
become  a  marked  and  distressing  symptom.  After 
a  time,  a  tumour  may  be  palpated,  although  the 
fact  that  the  pancreas  lies  behind  the  stomach,  and 
is  covered  in  part  by  the  left  lobe  of  the  liver, 
makes  this  sign  less  reliable.  Osier  estimates  that  a 
tumour  or  resistance  is  to  be  made  out  in  20  to  25 
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per  cent,  of  all  cases.  The  tumour  may  Le  smooth, 
nodular,  or  lobulated  ;  it  may  be  sharply  circum- 
scribed, and  when  limited  to  the  head  of  the 
pancreas  will  be  found  to  the  right  of  the  verte- 
bral column  and  in  the  region  of  the  pylorus. 
Except  in  rare  cases,  it  is  fixed  and  immovable. 
Pulsation,  conducted  from  the  aorta,  may  be 
observed,  and  has  led  to  a  wrong  diagnosis  of 
aneurysm.  Confusion  with  the  distended  gall- 
bladder has  also  occurred,  and  is  a  real  danger.  In 
some  cases  two  tumours  have  been  made  out,  one 
of  which  was  an  enlarged  and  turgid  gall-bladder. 
Pressure  of  the  tumour  upon  the  portal  vein  has 
produced  ascites  :  the  exudate  is  clear  and  serous, 
and  only  rarely  has  chylous  fluid  been  observed 
(Senti).  The  enlargement  of  the  spleen  and 
appearance  of  hsemorrhoids  doubtless  depend  upon 
compression  of  the  vena  porta.  Pressure  upon  the 
ureter  has  produced  hydronephrosis  (Recamier). 

General  failure  of  nutrition,  increasing  epigastric 
pain  and  cachexia  are  present  towards  the  end.  In 
pancreatic  carcinoma,  however,  the  cachexia  de- 
velops relatively  early,  so  that  some  authors  have 
viewed  it  as  especially  characteristic  of  this  form  of 
the  disease.  The  volume  of  the  urine  may  be 
increased  ;  albumen  is  commonly  found,  sugar 
much  more  rarely.  Marallie  found  among  fifty 
reported  cases  the  occurrence  of  sugar  in  thirteen, 
and  he  expresses  the  opinion  that  if  looked  for 
earlier  it  might  possibly  be  found  more  frequently. 
Cases  have  been  reported  in  which  it  was  found  at 
certain  stages,  but  disappeared  just  before  death. 
On  the  other  hand,  cases  of  complete  destruction  of 
the  gland  by  cancer  have  been  noted  without  the 
presence  of  sugar  in  the  urine,  a  fact  attributed  by 
Hansemann  to  the  persistence  of  the  power  of 
internal  secretion  in  the  cancer-cells. 

The  points  of  greatest  diagnostic  importance  are  : 
intense  and  permanent  jaundice,  dilatation  of  the 
gall-bladder,  rapid  emaciation,  and  the  presence  of 
a  tumour  in  the  epigastric  region.  Of  less 
importance  are  features  pointing  to  the  disturbance 
of  the  functions  of  the  gland  (Osier). 

The  duration  of  the  disease  varies  greatly.  Some 
cases  end  fatally  two  to  three  months  after  the 
appearance  of  the  first  symptoms.  Other  cases 
have  lasted  as  long  as  two  years.  Most  authors 
take  six  months  as  the  average  duration.  The 
prognosis  is  always  grave.  Several  patients  (six 
according  to  Kcirte)  have  recovered  after  surgical 
operation.  Drugs  are  useless,  although  certain 
concomitant  symptoms  call  for  the  exhibition  of 
appropriate  medicaments. 

Saixo/iia  of  the  pancreas  is  a  rare  disease.  Of 
those  described,  the  majority  have  been  secondary. 
On  this  account  the  type  of  the  tumour  has  varied 
with  that  of  the  original  growth. 

8.  Tuberculosis. — Miliary  tubercles  as  a  part 
of  the  disseminated  disease  are  not  uncommonly 
met  with.  Larger  tuberculous  foci  occur  much 
more  rarely.  The  chief  mode  of  propagation  is 
hcematogenous  ;  but  infection  through  the  duct 
would  seem  to  be  possible,  although  no  positive 
instances  are  on  record.  Tuberculous  lymphatic 
glands  may  become  united  to  the  pancreas  by  ad- 
hesions, and  growth  take  place  into  the  pancreas. 
No  symptomatology  of  tuberculosis  of  the  pancreas 
is  known,  and  no  treatment  is  applicable.  The 
disease  has  been  revealed  accidentally  by  the  sur- 
geon, and  Sendler  has  removed  a  portion  of  the  gland 
on  account  of  tuberculosis  with  successful  results. 


9.  Syphilis  occurs  under  two  forms:  a  chronic 
indurative  pancreatitis  and  gummata.  Occasionally 
both  are  found  combined.  The  chronic  indurative 
form  is  met  with  chiefly  as  an  accompaniment  of 
congenital  syphilis,  less  often  as  a  result  of  the 
acquired  disease  (see  Chronic  Pancreatitis, 
p.  1 153)-  The  gummata  in  congenital  syphilis  may 
be  numerous  and  miliary  in  size  ;  in  the  acquired 
disease  they  reach  a  larger  size,  but  are  few  in 
number  or  occur  as  solitary  tumours.  In  Schla- 
genhaufer's  case  the  gumma  was  as  large  as  a 
hazel-nut.  The  condition  has  no  especial  sympto- 
matology ;  so  far  as  known  the  clinical  manifesta- 
tions are  those  of  a  chronic  interstitial  pancreatitis. 
See  also  Pancreatic  Concretions,  p.  334. 

Simon  Flexner. 

PANDEMIC  DISEASES  (ivav,  all;  and  55)^os, 
the  people).  —  Epidemic  diseases  which  affect 
groups  of  several  countries  or  the  world  generally. 
See  Eitdemic  ;  and  Periodicity  in  Disease. 

PANTICOSTA,  in  the  Spanish  Pyrenees.— 
Thermal  waters.    See  Mineral  Waters. 

PAPILLOMA  (papilla,  a  nipple,  a  wart).— A 
tumour  composed  of  hypertrophied  papilke,  either 
of  the  skin,  or  of  a  mucous  or  a  serous  membrane. 
See  Tumours. 

PAPULE.— Synon.  :  Pimple  ;  Fr.  Papicle  ;  Ger. 
Papel. — A  small,  solid,  circumscribed  prominence 
of  the  skin.  A  papule  may  be  conical,  hemispherical, 
or  flat  at  the  top.  The  lesion  may  be  the  result  of 
inflammatory  exudation,  of  new-growth,  or  of 
accumulation  of  some  secretion  deep  in  the  skin. 
See  Lichen  Planus  (p.  S71);  and  Dysidrosis. 

PARACENTESIS  (Trapd,  at  the  side  ;  and  K^vriu, 
I  prick). — Synon.:  Tapping;  Fr.  Paracentese  ; 
Ger.  Paracentese.  —  The  term  Paracentesis  is 
rapidly  becoming  obsolete,  and  replaced  by  other 
words  such  as  aspiration,  exploration,  or  drainage. 
The  term,  however,  is  still  applied  to  '  tapping  ' 
operations  on  the  abdomen,  thorax,  and  head. 

The  insertion  of  a  hollow  tube,  whether  in  the 
form  of  a  cannulaor  of  the  modern  exploring  needle, 
is  practised  for  two  distinct  objects:  (l)  For  the 
purpose  of  diagnosis,  i.e.  merely  to  ascertain  the 
presence  and  nature  of  fluid  in  a  suspected  region  ; 
(2)  For  the  purpose  of  treatment,  i.e.  with  the 
object  of  removing  the  fluid  from  the  cavity.  For 
diagnostic  purposes  an  exploring  needle  is  still 
constantly  employed  when  fluid  is  suspected  in 
the  pleural  cavity,  lungs,  or  pericardium.  On 
the  other  hand,  the  employment  of  this  method  in 
the  case  of  the  abdomen  cannot  be  too  strongly 
condemned.  In  this  way  vascular  tumours  have 
been  punctured,  and  the  patients  have  died  from 
the  resulting  hemorrhage.  Collections  of  pus  or  of 
decomposing  urine,  as  in  certain  cases  of  hydro- 
nephrosis, have  been  pierced  by  the  needle,  and  the 
fluid  has  leaked  into  the  peritoneal  cavity  and 
caused  fatal  peritonitis.  The  writer  has  seen  a 
patient  bleed  to  death  owing  to  a  few  punctures 
that  were  made  into  a  leucocythiemic  liver  with  a 
view  to  localising  a  suspected  hepatic  abscess.  See 
Aspirator. 

I.  Paracentesis  Thoracis.  —  The  methods 
employed  for  diagnostic  purposes  and  for  treat- 
ment in  surgical  diseases  of  the  pleurae,  lungs,  and 
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pericardium  will  be  dealt  with  in  the  articles  Peri- 
cardium, Surgery  of  ;  and  Pleura,  Surgery  of. 

2.  Paracentesis  Abdominis.  —  Practically 
the  only  condition  for  which  paracentesis  is  per- 
formed is  ascites.  The  best  instrument  for  this 
operation  is  Thompson's  syphon-trochar,  or  one  of 
its  many  modifications.  In  this  instrument  the 
cannula  is  fixed  to  the  handle  and  has  a  lateral 
opening  about  its  middle  to  which  a  long  indiarubber 
tube  is  attached.  The  trochar  is  continued  through 
the  handle  of  the  instrument  and  terminates  in  a 
button.  The  instrument  is  inserted  in  the  ordinary 
way,  the  trochar  is  then  drawn  back  until  its  head 
is  past  the  lateral  opening  in  the  cannula,  through 
which  the  fluid  will  then  flow.  The  indiarubber 
tube  must  be  carried  into  a  vessel  containing  car- 
bolic-acid solution.  The  result  is  that  a  syphon 
action  is  established  of  sufficient  force  to  exhaust 
the  cavity  ;  at  the  same  time  the  accidental  entrance 
of  air  is  rendered  impossible. 

In  the  case  of  the  abdomen  it  is  better  not  to  use 
any  apparatus  that  exerts  any  marked  degree  of 
suction.  The  operation  is  performed  in  the  follow- 
ing way  :  The  abdominal  wall  should  be  thoroughly 
cleansed  with  soap  and  water  and  then  with  turpen- 
tine. The  bladder  and  rectum  should  be  empty, 
and  the  maximum  area  of  dulness  definitely  ascer- 
tained by  percussion.  The  distended  abdomen  is 
then  surrounded  by  a  sterilised  many-tailed  bandage, 
and  a  small  opening  with  a  pair  of  scissors  may  be 
made  in  this  just  before  the  instrument  is  inserted. 
In  ordinary  cases  it  is  best  to  puncture  in  the  middle 
line,  but  if  there  be  an  enlarged  uterus  or  some 
abdominal  tumour  it  may  be  more  convenient  to 
perforate  in  the  linea  semilunaris  or  some  other 
spot.  If  possible,  the  patient  should  be  placed  in  a 
chair  which  can  be  tilted  backwards  if  necessary  in 
the  event  of  the  patient  fainting.  If  the  instrument 
is  sharp  a  local  anresthetic  is  not  necessary.  It  is 
sometimes  advisable,  in  order  to  allay  the  appre- 
hensions of  the  patient,  to  inject  a  little  sterilised 
water  or  /3-eucaine.  The  instrument  is  pushed 
firmly  and  quickly  through  the  abdominal  wall,  and 
the  trochar  is  then  withdrawn  leaving  the  cannula 
in  place.  As  the  fluid  gradually  escapes  the  band- 
age can  be  tightened  by  the  nurse  or  assistant.  If 
the  patient  shows  any  signs  of  collapse  it  is  advisable 
to  remove  the  cannula,  or,  at  any  rate,  to  stop  the 
flow  of  fluid,  and  place  the  patient  in  a  horizontal 
position  until  he  recover  sufficiently  for  the  evacua- 
tion to  be  continued.  On  withdrawing  the  cannula 
the  wound  in  the  skin  may  gape  a  little,  in  which 
e^  ent  one  or  two  stitches  should  be  inserted.  The 
dribbling  away  of  fluid  through  the  puncture-hole 
is,  if  anything,  beneficial,  and  an  antiseptic  dressing 
removes  all  fear  of  septic  invasion.  See  also 
Peritoneum,  Acute  Inflammation  of;  and  Peri- 
toneum, Tuberculosis  of. 

Paracentesis  Capitis.  —  This  operation  is 
sometimes  performed  in  cases  of  chronic  hydro- 
cephalus. When  the  intra-cranial  pressure  is  very 
high  there  is  improvement  as  soon  as  sufiicient  fluid 
has  been  let  out.  Within  a  short  time,  however, 
the  former  tension  is  generally  again  reached.  Of 
recent  years  intermittent  withdrawal  of  fluid  by 
means  of  a  trochar  has  been  tried  on  a  large  scale, 
but  with  few,  if  any,  instances  of  permanent  benefit. 
If  it  is  advisable  to  withdraw  some  fluid  in  any 
given  case  a  small-sized  trochar  of  ordinary  shape 
is  sufiicient.  No  aspiration  of  any  kind  should  be 
employed.    The  skin  having  been  properly  cleaned 


the  trochar  is  inserted  through  the  anterior  fonta- 
nelle,  at  some  little  distance  from  the  middle  line,  so 
as  to  avoid  wounding  the  superior  ■  longitudinal 
sinus  ;  the  cerebro-spinal  fluid  immediately  spurts 
out  with  considerable  force.  Very  soon,  however, 
the  fluid  ceases  to  flow,  excepting  a  few  drops  with 
each  expiratory  movement.  The  cannula  is  then 
withdrawn  and  the  puncture  closed  with  collodion. 

Henry  Percy  Dean. 

PARAD,  in  Hungary.  —  Sulphate-of-iron 
waters.    See  Mineral  Waters. 

PARyCSTHESIA  [irapi,  beside,  hence  amiss, 
incorrectly  ;  and  a'ia-QTqms,  sensation). — A  term 
applied  to  abnormal  sensations  experienced  by  a 
patient,  distinct  from  mere  excess  or  diminution  of 
feeling  ;  for  example,  tingling,  itching,  and  formi- 
cation.   See  Sensation,  Disorders  of. 

PARALDEHYDE-HABIT.— 5««  Habits. 

PARALYSIS  (vapaKvais,  weakness,  palsy). — By 
paralysis  is  meant  the  inability  to  move  voluntarily 
a  certain  muscle  or  muscles,  or  to  appreciate  any 
of  the  ordinary  sensory  stimuli.  This  implies  an 
interruption  or  impairment  of  the  continuity  which 
normally  exists  between  the  peripheral  apparatus 
and  the  central  nervous  mechanism.  Strictly 
speaking  such  an  interruption  may  either  be  in  the 
centripetal  or  sensory  structures,  leading  to  im- 
paired or  disordered  sensibility,  or  in  the  centri- 
fugal or  motor  structures,  causing  impairment  or 
loss  of  motor  power,  or  may  involve  both  simul- 
taneously. Sensory  impairment,  however,  may, 
on  account  of  the  erroneous  impressions  which 
reach  the  centre  and  determine  or  guide  movement, 
lead  to  what  appears  to  be  motor  paralysis. 
Locomotion,  and  the  accurate  use  of  the  upper 
limbs,  may  thus  be  rendered  impossible.  Such  a 
condition  is  seen  in  the  ordinary  form  of  locomotor 
ataxy  or  tabes  dorsalis,  and  in  cerebellar  disease. 
In  some  cases  we  have  to  deal  with  disorder  or 
impairment  of  both  sensory  and  motor  mechanism, 
but  in  the  great  majority  of  cases  of  paralysis  the 
essential  lesion  is  one  of  the  motor  apparatus,  and 
to  this  we  shall  direct  our  chief  attention. 

The  motor  apparatus  consists  of  nervous  and 
muscular  elements.  It  is  true  that  diseases  of 
bones  and  joints  also  lead  to  interference  with 
motor  power,  and  to  that  extent  may  be  regarded 
as  causes  of  paralysis.  But  such  conditions  do  not 
necessarily  imply  any  lesion  of  the  nervous  or 
muscular  apparatus,  and  need  not  be  considered 
here.  So  that  in  reference  to  the  causes  of  paralysis 
we  have  to  consider  only  diseased  conditions  of 
(l)  the  nervous  system;  (2)  the  muscular  ap- 
paratus. 

The  motor  nervous  system  consists  of  two  ele- 
ments or  neurons — the  upper  motor  segment,  or 
upper  neuron,  comprising  the  pyramidal  cortical 
cells,  and  the  fibres  of  the  direct  and  crossed 
pyramidal  tracts,  situated  respectively  in  the 
anterior  columns,  and  the  lateral  columns  of  the 
spinal  cord.  The  lower  motor  segment  or  lower 
neuron  comprises  the  cells  of  the  anterior  horns,  the 
motor  nerve-fibre,  and  its  termination  in  the 
muscle.  Between  these  two  neurons  it  is  thought 
that  there  is  no  absolute  continuity,  but  that  there 
is  such  close  contiguity  between  the  branching 
terminations  of  the  pyramidal  fibre  and  the  pro- 
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cesses  of  the  cells  of  the  anterior  horns  that  the 
transmission  of  impulses  is  rendered  quite  easy. 

Such  is  the  motor  nervous  mechanism  for  the 
limbs,  and  the  parts  of  the  body  generally  related 
to  the  spinal  cord.  Certain  muscles,  however,  are 
not  supplied  from  the  spinal  cord,  but  from  the 
cranial  nerve-nuclei.  For  these,  of  course,  there  is 
no  fibre  in  the  pyramidal  tract  of  the  cord,  although 
there  is  the  analogue  to  this  in  the  fibre  which 
connects  the  cortical  cell  with  the  cell  in  the  nucleus 
of  the  cranial  nerve  related  to  it,  this  cell  being 
itself  the  homologue  of  that  in  the  anterior  horns  of 
the  spinal  cord,  and  the  fibre  from  it  to  the  muscle 
being  an  ordinary  motor  nerve-fibre.  Thus  a 
muscle  in  the  face  is  supplied  by  a  fibre  from  the 
facial  nucleus  in  the  pons,  the  cells  of  this  nucleus 
being  closely  analogous  to  those  of  the  anterior 
horns  in  the  spinal  cord,  and  in,  at  least,  close 
contiguity  to  the  terminations  of  the  fibres  which 
are  a  direct  continuation  of  the  pyramidal  cells  in 
that  part  of  the  cortex  known  as  the  face-area.  So 
that  in  the  parts  related  to  the  cranial  motor  nerves 
also,  we  have  an  upper  and  lower  motor  segment  or 
neuron  —  the  upper  comprising  the  cortical  cell  and 
its  continuation  to  the  vicinity  of  the  nuclear  cell, 
and  the  lower  comprising  the  nuclear  cell  and  its 
nerve-fibre  to  the  muscle. 

The  symptoms  accompanying  lesions  of  the  two 
neurons  are  as  a  rule  quite  distinctive.  If  the 
lesion  is  one  of  the  tipper  neuron  there  is  present, 
loss  of  power  in  proportion  to  the  severity  of  the 
lesion,  and  distributed  according  to  its  situation. 
Rigidity  or  spasticity  is  also  as  a  rule  present, 
and  accompanying  this  exaggeration  of  the  deep 
reflexes.  If  the  lesion  is  such  as  to  affect  parts 
which  subserve  the  lower  limbs  ankle-clonus  is 
frequently  present,  its  presence  or  absence  depend- 
ing upon  the  severity  of  the  lesion.  The  plantar 
reflex  is  also  modified,  so  that  the  toes,  instead  of 
being,  as  they  normally  are,  flexed,  on  tickling  the 
sole,  are  extended  {see  Babinski's  Sign).  Along 
with  these  symptoms  of  loss  of  power,  rigidity,  and 
increased  deep  reflex  the  nutriiion  of  the  parts 
concerned  is  unimpaired,  and  the  electrical  reactions 
are  not  in  any  way  altered.  A  common  example  of 
such  a  condition  is  hemiplegia,  the  result  of  a  lesion 
in  the  cortex  or  just  under  it,  or,  as  often  happens, 
in  the  internal  capsule.  In  such  a  case  the  lesion 
is  one  of  the  upper  neuron,  and  the  symptoms  are 
those  just  described — loss  of  power,  spastic  rigidity, 
exaggeration  of  deep  reflexes,  and  intact  nutrition. 
It  is  true  that  in  some  cases  of  hemiplegia  there  is 
impaired  nutrition  of  the  affected  limb  or  limbs, 
but  this  is  almost,  if  not  quite,  invariably  associated 
with  some  arthritic  changes,  and  really  independent 
of  the  lesion  of  the  neuron.  Sensory  impairment 
may  also  be  present,  the  result  of  involvement  in  the 
lesion  of  sensory  fibres.  Another  example  is  fur- 
nished by  the  ordinary  case  of  so-cal  led  lateral  sclerosis 
or  spastic  paralysis.  In  this  condition  the  disease  is 
one  of  the  pyramidal  tracts  in  the  cord — part  of  the 
upper  neuron — and  in  this  condition  also  there  is 
loss  of  power,  spastic  rigidity,  exaggeration  of  deep 
reflexes  and  unaltered  nutrition,  and  the  muscles 
respond  normally  to  all  electrical  tests.  It  must 
not  be  forgotten  that  in  many  cases  of,  e.g.,  spinal 
caries  or  other  condition  giving  rise  to  inflammation 
of  the  spinal  cord  (myelitis)  there  is,  in  addition  to 
the  ordinary  symptoms  of  disease  of  the  upper 
neuron,  some  impaired  sensibility,  perhaps  also 
some  muscular  wasting  and  trophic  changes.  But 


these  additional  symptoms  are  the  result  of  disease 
affecting  other  structures  which  are  situated  close 
to  that  part  of  the  upper  neuron  involved  in  the 
diseased  condition. 

If  the  lower  motor  netiroii  is  affected  there  is  an 
entii'cly  different  set  of  symptoms.  Besides  the  loss 
of  power  there  are  wasting,  impairment  of  nutrition, 
coldness  and  blueness  of  extremities  or  other  evi- 
dence of  trophic  disturbance,  impairment  or  loss  of 
deep  reflexes,  and  altered  electrical  reactions.  The 
alterations  in  electrical  reactions  may  briefly  be 
described  as  reduced  or  suspended  reaction  to  a 
faradic  current  and  an  altered  galvanic  reaction — 
altered,  perhaps,  not  only  in  the  quantity  of  the 
reaction,  but  also  in  its  quality  [see  Electricity 
IN  Medicine).  Examples  of  such  an  affection  are 
found  in  such  a  disease  as  the  ordinary  infantile 
spinal  paralysis,  in  which  the  lesion  is  one  of  the 
cells  in  the  anterior  cornua  of  the  spinal  cord  ;  in 
the  ordinary  form  of  Bell's  paralysis — facial  paralysis 
— in  which  the  lesion  is  one  of  the  facial  nerve  as 
it  passes  through  the  temporal  bone  ;  in  multiple 
alcoholic  neuritis,  in  which  the  peripheral  nerves  of 
the  limbs  are  the  parts  principally  and  often  exclu- 
sively affected,  and  in  post-diphtheritic  paralysis. 
In  all  these  forms  of  paralysis  we  have  loss  of 
power,  muscular  wasting,  impaired  or  lost  deep  re- 
flexes in  the  parts  affected,  trophic  changes,  and 
altered  electrical  reactions  ;  so  that  it  is  impossible 
to  mistake  them  for  diseases  of  the  upper  segment. 
It  is  true  that  in  multiple  neuritis  there  is  often  a 
kind  of  rigidity  present,  but  it  is  not  of  the  spastic 
type  found  in  lesions  of  the  upper  neuron,  but  is 
dependent  upon  structural  alterations  and  contrac- 
tion of  the  muscles  themselves,  the  result  of  inter- 
ference with  their  nutrition. 

One  disease  of  the  motor  nervous  system  merits 
particular  attention  here  because  it  is  one  in  which 
both  the  upper  and  lower  neuron  are  affected — the 
disease  known  as  amyotrophic  lateral  sclerosis.  As 
its  name  implies,  this  is  a  disease  in  which  sym- 
ptoms of  lateral  sclerosis  are  associated  with  those 
of  muscular  atrophy  ;  so  that  the  prominent  sym- 
ptoms are  loss  of  power,  spastic  weakness  and 
muscular  wasting.  In  some  cases  the  spastic  weak- 
ness is  the  first  sign — affection  of  the  upper  motor 
neuron  ;  in  other  cases  the  muscular  atrophy  is  the 
first  sign — affection  of  the  lower  motor  neuron  ; 
in  other  cases  there  is  evidence  that  the  spastic 
condition  and  the  muscular  atrophy  are  simul- 
taneous in  onset.  It  seems  likely  that  in  this 
disease  we  have  to  deal  with  a  degeneration  of  the 
whole  motor  system,  and  that  this  degeneration 
may  show  itself  in  some  cases  first  in  the  upper 
neuron,  in  other  cases  in  the  lower,  while  in  still  a 
third  class  the  evidence  may  point  to  a  simultaneous 
affection  of  both  neurons.  In  many  instances  it  is 
the  case  that  not  only  are  the  parts  of  the  motor 
nervous  system  subserving  the  limbs  affected,  but 
also  the  parts  connected  with  the  face,  tongue,  and 
deglutition  affected.  In  other  words,  the  homo- 
logues  in  the  pons  and  bulb  of  the  anterior-horn  cells 
of  the  spinal  cord  may  be  affected,  and  so  also  may 
the  upper  neurons  related  to  the  same  part  suffer, 
viz.  the  fibres  between  the  cortex  and  the  bulbar 
and  frontal  nuclei.  In  clinical  language  amyo- 
trophic lateral  sclerosis  has  frequently  associated 
with  it  the  symptoms  of  labio-glosso-laryngeal  or 
bulbar  paralysis. 

Morbid  conditions  also  of  muscles  give  rise  to 
motor  paralysis.    The  muscles  are  so  closely  related 
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to  the  nervous  system  that  they  may  almost  be 
regarded  as  the  lowest  part  of  the  lower  motor 
neuron.  So  far  as  the  clinical  signs  are  concerned 
in  one  large  class  of  muscular  diseases  causing 
paralysis — the  so-called  myopathies — such  a  con- 
ception seems  quite  reasonable,  for  in  those  diseases 
we  have  loss  of  motor  power,  impaired  nutrition — 
obvious  wasting,  or  apparent  hypertrophy,  due  to 
an  overgrowth  of  connective  tissue  and  fat  with 
wasting  of  muscular  fibres — loss  of  deep  reflexes 
and  altered  electrical  reactions.  In  those  diseases 
no  constant  change  in  the  nervous  system  has  been 
discovered,  so  that  we  are  led  to  believe  either 
that  the  changes  there  are  such  as  the  methods 
used  so  far  have  failed  to  reveal,  or  that  the  dis- 
ease, as  seems  likely,  is  essentially  one  of  the 
muscular  tissue  itself. 

Certain  other  diseased  conditions  of  muscle  must 
be  mentioned,  as  they  cause  paralysis.  Such  is 
the  group  of  rare  diseases  of  which  the  so-called 
Myotonia  or  Thomsen's  disease  is  the  type.  In 
this  condition  a  spasm  or  cramp  of  muscles  tempo- 
rarily interferes  with  their  use.  As  the  muscle  is 
used  the  spasm  disappears.  The  condition  known 
as  Myasthenia  is  characterised  by  great  weakness  in 
certain  muscles,  often  in  those  supplied  from  the 
bulb,  and  has  occasionally  proved  fatal.  Careful 
examination  has  failed  to  reveal  any  change  in  the 
nervous  system.  See  Myopathy  ;  Myasthenia 
Gravis  ;  and  special  articles  on  other  forms  of 
paralysis.  James  Taylor. 

PARALYSIS,      ACUTE  ASCENDING.— 

Synon.  :  Landry's  Paralysis.    See  Spinal  Cord. 

PARALYSIS  AGITANS.— Synon.  :  Shaking 
Palsy;  Parkinson's  Disease;  Fr.  Paralysie  Trei/i- 
blante  ;  Ger.  Schiittelldhnmng. 

Definition. — A  disease  of  advanced  life  ;  pro- 
gressive in  its  course  ;  and  characterised  mainly  by 
tremors  of  the  limbs  occurring  independently  of 
muscular  exertion,  rigidity  of  muscles,  a  tendency 
in  walking  to  loss  of  equilibrium,  and  a  peculiar 
attitude  of  body,  and  fixed  expression  of  coun- 
tenance. 

^Etiology. — The  causes  of  paralysis  agitans  are 
obscure.  It  is  rarely  met  with  prior  to  forty  years 
of  age,  but  becomes  more  and  more  frequent  as 
life  advances.  It  affects  both  sexes,  but  men  pro- 
bably more  frequently  than  women.  There  is  little 
reason  to  regard  it  as  hereditary.  It  has  been 
attributed  to  violent  emotion,  to  excessive  bodily 
fatigue,  and  to  exposure  to  cold  and  wet.  It  has 
also  been  referred  to  wounds  or  injuries  involving 
nerves.  In  many  cases  no  cause  is  assigned  or  can 
be  discovered. 

Anatomical  Characters. — The  disease,  no 
doubt,  is  one  of  the  nervous  centres  probably  of  the 
cortex.  But  no  distinctive  lesion  has  yet  been  dis- 
covered in  these  parts.  Sclerotic  and  other  dege- 
nerative changes,  evidences  of  sanguineous  exuda- 
tions in  the  course  of  some  of  the  smaller  vessels, 
diseased  arteries,  and  various  coarse  lesions,  have 
not  infrequently  been  met  with  in  the  cord  and 
brain  ;  but  the  morbid  changes  hitherto  observed 
have  been  variable  in  seat  and  character,  and  such 
only  as  are  frequently  present  under  other  circum- 
stances in  persons  who  die  in  old  age. 

Symptoms. — Paralysis  agitans,  with  few  excep- 
tions, comes  on  insidiously.  The  patient  is  first 
attacked,  with  occasional  tremors  in  a  hand,  a 


thumb,  or  a  foot.  These  attacks  come  on  irregu- 
larly, without  obvious  cause,  and  last  for  an  uncer- 
tain period.  But  gradually  they  increase  in  fre- 
quency, duration,  and  severity,  and  spread  from 
the  part  first  involved,  until,  at  length,  probably  all 
the  limbs  become  implicated.  In  most  cases  the 
tremors,  commencing  in  a  hand  or  foot,  by  slow 
degrees  invade  the  rest  of  the  limb,  and  thence 
spread  in  hemiplegic  fashion  to  the  other  limb  of 
the  same  side.  Less  commonly  the  affection  spreads 
in  the  first  instance  from  one  leg  to  the  other  ;  and 
very  rarely  do  both  arms  suffer,  the  legs  remaining 
free,  or  does  the  affection  involve  the  limbs  dia- 
gonally. Associated  with  the  tremors,  sometimes 
preceding  them,  but  much  more  frequently  coming 
on  at  a  later  period  of  the  disease,  there  may  always 
be  observed  a  peculiar  rigidity  of  the  muscles. 
This  is  often  attended  by  cramp-like  pains,  and, 
like  the  tremors,  is  liable  at  first  to  more  or  less 
obvious  and  prolonged  intermissions.  It  implicates 
the  muscles  of  the  head  and  neck  and  trunk,  as 
well  as  those  of  the  extremities,  and  the  flexor 
muscles  in  greater  degree  than  their  opponents. 
Another  remarkable  characteristic  of  the  disease, 
always  developed  sooner  or  later,  is  an  inability  to 
maintain  equilibrium  when  walking  is  attempted. 

When  paralysis  agitans  is  fully  developed,  and 
the  several  phenomena  above  enumerated  are  asso- 
ciated, the  collective  symptoms  produce  a  very 
remarkable  and  characteristic  picture.  The  tremors 
involve  the  arms  and  legs  ;  the  head  and  neck 
remaining,  as  a  rule,  absolutely  free.  They  consist 
of  fine  and  rapid  oscillations,  which  are  more  oi 
less  constant,  but  liable  to  exacerbations  ;  cease 
during  sleep  ;  can  occasionally  be  arrested  tempo- 
rarily by  voluntary  effort ;  and  often  occur  with 
exceptional  violence  when  the  patient  is  otherwise 
at  absolute  rest.  The  movements  of  the  hands  are 
peculiar.  The  thumbs  are  usually  extended,  and 
the  fingers  flexed  upon  them  ;  and  collectively  they 
move  as  though  the  patient  were  rolling  a  pencil  or 
crumbling  bread.  The  oscillations,  however,  are 
not  limited  to  the  hands,  but  involve  the  wrists  and 
other  joints  of  the  upper  extremities.  The  tremors 
of  the  lower  limbs,  especially  when  the  patient 
stands,  are  necessarily  transmitted  to  the  rest  of 
the  body.  In  some  cases  the  entire  head,  or  the 
lower  jaw,  presents  tremors  like  those  affecting 
other  parts  of  the  body.  In  rare  cases  the  tremor 
may  be  absent,  but  the  other  striking  features  in 
the  clinical  picture  remain.  The  rigidity,  which 
affects  in  a  greater  or  less  degree  all  the  muscles, 
imparts  a  striking  character  to  the  patient's  attitude 
and  aspect.  It  causes  the  arms  to  stand  out  slightly 
from  the  trunk  ;  the  elbow-  and  wrist-joints  to  be 
slightly  flexed  ;  the  hands  to  be  tilted  towards  the 
ulnar  side,  and  to  rest  in  front  of  the  abdomen  at 
or  near  the  waist  ;  and  the  fingers  to  be  flexed  or 
distorted  at  their  several  joints.  It  causes  the  trunk 
to  incline  forwards,  as  the  patient  stands  or  walks  ; 
the  knees  to  be  slightly  bent ;  and  the  feet  to  be 
extended  at  the  ankles  ;  so  that  he  rests  upon  his 
toes.  But,  above  all,  it  causes  the  head  and  neck  to 
be  thrown  forwards,  and  to  be  retained  rigidly  in  that 
position,  and  the  features  to  be  immobile  and  inex- 
pressive. This  peculiar  fixity  of  the  head  and  neck 
and  face,  associated  as  it  is  with  constant  tremors 
in  the  limbs,  constitutes  a  very  striking  feature  of 
the  disease.  The  difficulty  of  maintaining  equili- 
brium, though  no  doubt  increased  largely  by  the 
presence  of  muscular  tremors  and  rigidity,  is  not 
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wholly  due  to  them,  for  it  may  be  well  developed 
at  a  very  early  stage  of  the  disease.  Moreover,  it 
may  be  long  delayed.  When  thus  affected  the 
patient  has  some  difficulty  in  rising  from  his  seat  ; 
and,  before  he  starts  off  walking,  he  probably  hesi- 
tates a  little,  as  though  for  the  purpose  of  balancing 
himself.  Then,  with  his  body  bent  forwards,  he 
begins  to  walk,  perhaps  with  some  care,  but  soon 
his  steps  become  rapid  and  short,  and  he  runs  for- 
wards in  spite  of  himself,  and  if  not  arrested  pro- 
bably falls.  Sometimes  the  tendency  of  the  patient 
is  to  run  backwards,  even  though  the  body  incline 
forwards.  Often  in  these  cases,  while  the  patient  is 
being  propelled  forwards  apparently  in  spite  of  him- 
self, a  sudden  pluck  at  his  clothes  will  reverse  or 
alter  the  direction  of  his  accelerating  movement. 
These  phenomena  are  not  attended  by  vertigo. 

Other  symptoms  less  striking  than  the  above,  but 
of  more  or  less  importance,  are  usually  present  in 
shaking  palsy.  There  is  generally,  even  from  the 
first,  a  great  sense  of  weariness  in  the  affected 
muscles,  especially  after  exertion  or  an  attack  of 
tremors  ;  but,  contrary  to  what  might  be  supposed, 
the  tremulous  and  rigid  muscles  are,  as  a  rule, 
markedly  stronger  than  their  as  yet  unaffected 
fellows.  The  patient,  more  particularly  late  in  the 
disease,  becomes  excessively  irritable  and  fidgety, 
so  that  at  night  especially  he  finds  it  difficult  or  im- 
possible to  place  himself  in  a  comfortable  position  ; 
he  is  apt  also  to  suffer  from  a  painful  sense  of  heat, 
mainly  referred  to  the  epigastrium  and  back. 
Speech  generally  becomes  markedly  affected,  not 
from  loss  of  language,  but  from  difficulty  of  enun- 
ciation. Words  are  uttered  slowly,  and  with  mani- 
fest effort.  Associated  with  this  there  is  often 
tremulousness  of  the  tongue.  But  the  slowness  and 
difficulty  of  utterance,  which  are  often  associated 
with  slowness  and  difficulty  of  deglutition,  consti- 
tute only  one  manifestation  of  the  general  slowness 
and  difficulty  of  movement  which,  for  the  most 
part,  characterise  the  disease.  Sensation  is  not 
impaired  ;  and  the  patient  retains  his  mental  facul- 
ties, as  well  as  control  over  the  rectum  and  bladder, 
as  a  rule,  but  sometimes  loss  of  memory  and  even 
dementia  occur,  as  evidence  of  senile  cerebral 
degeneration. 

Diagnosis. — The  affections  with  which  paralysis 
agitans  is  most  likely  to  be  confounded  are  dis- 
seminated sclerosis,  and  mercurial  tremors.  But 
in  the  former  of  these  the  tremors  occur  only  when 
the  muscles  are  in  use,  and  for  the  most  part  involve 
the  head  ;  the  limbs  early  become  paralysed  ;  the 
patient  has  no  tendency  to  run  forwards  or  back- 
wards ;  and  generally  nystagmus  is  present.  In  the 
latter  affection  there  is  probably  a  history  of  expo- 
sure to  the  fumes  of  mercury  ;  the  tremors  involve 
not  only  the  limbs,  but  the  head  and  neck,  and  are 
symmetrical ;  and  there  is  an  absence  of  the  pecu- 
liar gait  of  paralysis  agitans.  See  Mercury,  Dis- 
eases arising  from. 

Progress  and  Terminations. — Paralysis  agi- 
tans is  of  slow  and  often  irregular  progress,  and 
usually  lasts  for  many  years  ;  indeed  it  may  be  many 
years  before  it  attains  its  full  development.  In  rare 
cases  it  is  recovered  from  in  the  early  stage  ;  but 
for  the  most  part  it  is  incurable.  In  its  last  stage 
the  patient  becomes  confined  to  his  couch  or  bed  ; 
the  muscles  waste  ;  the  tremors,  though  generally 
extreme  at  the  time,  occasionally  cease  ;  the  mental 
powers  fail  ;  bed-sores  form  ;  and  general  prostra- 
tion ensues.    Death  is  due  either  to  asthenia,  or  to 


some  intercurrent  disorder,  more  especially  pneu- 
monia. 

Treatment. — In  treating  shaking  palsy  it  is  of 
importance  to  give  careful  attention  to  all  hygienic 
measures,  and  to  promote  the  patient's  health,  if 
need  lie,  by  tonics.  Specific  treatment  has  proved 
of  little  or  no  service.  Nervine  tonics  and  seda- 
tives have  been  largely  employed  ;  and  those  which 
have  found  most  favour  probably  are  iron,  strych- 
nine, and  hyoscyamus.  The  systematic  use  of  baths 
has  occasionally  proved  of  temporary  benefit. 

J.  S.  Bristowe.  H.  H.  Tooth. 
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PARALYSIS,    INFANTILE  CEREBRAL.— 

Cases  of  paralysis  the  result  of  cerebral  disease  in 
children  may  be  classified  in  different  ways.  Pro- 
bably the  classification  most  generally  useful  is  a 
clinical  one  into  cases  (I)  in  which  the  paralysis 
affects  both  sides  of  the  body — cases  of  cerebral 
diplegia,  and  (2)  in  which  only  one  side  of  the  body 
is  affected — cases  of  infantile  hemiplegia.  Such  a 
classification  does  not  of  course  exclude  from  the 
first  class  those  cases  in  which,  although  both  sides 
are  affected,  there  is  a  preponderating  affection  of 
one  side.  The  classification  according  to  which 
cases  of  cerebral  paralysis  in  children  are  divided 
into  those  in  which  the  paralysis  is  present  at  birth, 
and  those  in  which  the  paralysis  is  of  subsequent  on- 
set, is  scarcely  a  satisfactory  one,  for  although  in  most 
cases  of  diplegia  the  paralysis  is  present  at  the  time 
of  birth,  there  is  a  certain  number  in  which  the 
affection  is  of  later  onset.  In  the  present  state 
of  our  knowledge  it  is  not  possible  to  classify  these 
cases  according  to  their  retiology. 

1.  Cerebral  Diplegia.  —  See  Cerebral 
Diplegia. 

2.  Infantile  Hemiplegia. — From  this  group 
are  to  be  dissociated  cases  of  hemiplegia  in  children 
occurring  in  the  course  of  an  acute  illness,  such  as 
rheumatism  or  diphtheria  or  scarlet  fever,  in  which 
the  condition  is  one  of  embolism  associated  with 
the  endocarditis  which  is  so  often  present  in  these 
diseases.  Such  cases  in  no  way  differ  from  cases  of 
a  similar  origin  occurring  in  adults,  except  in  so  far 
as  growing  structures  are  interfered  witli  and  con- 
sequently individual  mal-developments  ensue.  But 
cases  of  infantile  hemiplegia  proper  are  those  which 
occur  in  the  early  years  of  life — -the  attacks  are 
ushered  in  with  an  acute  febrile  condition  almost 
invariably  associated  with  unilateral  convulsions, 
the  side  affected  in  the  convulsions  being  that  sub- 
sequently paralysed.  The  paralysis  is  of  the  usual 
type  found  in  adults — face,  arm,  and  leg  being 
affected,  the  upper  limb  most  obviously  and  severely. 
The  subsequent  condition  is  similar  to  that  found 
at  the  commencement,  so  far  as  paralysis  is  con- 
cerned, only  the  paralysed  limbs  are  found  as  a 
rule  to  become  smaller  than  those  on  the  other  side. 
This  is  the  result  of  interference  with  the  develop- 
ment of  the  affected  limbs,  and  cannot  rightly  be 
regarded,  as  it  is  sometimes  spoken  of,  as  atrophy. 
At  first  hemianopsia  and  sensory  impairment  are 
said  occasionally  to  be  present.  These  are  never 
permanent.  Mental  impairment  occurs  occasionally, 
and  epileptiform  attacks  frequently  recur,  aff'ect- 
ing  sometimes  the  paralysed  side  and  sometimes 
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the  non-paralysed  side.  Occasionally  attacks  of 
petit  mal  may  be  present,  and  the  writer  has  seen 
such  in  a  slightly  hemiplegic  patient,  associated  with 
post-epileptic  automatism,  in  which  the  patient 
unconsciously  carried  out  apparently  purposive  and 
often  elaborate  movements.  Contractures,  especi- 
ally at  the  ankle,  may  be  present,  and  there  is 
usually  exaggerated  knee-jerk,  with  perhaps  also 
ankle-clonus.  The  degree  of  mental  impairment 
varies,  but  is  usually  slight. 

Involuntary  movements  are  frequently  present ; 
the  most  common  is  the  so-called  mobile  spasm  or 
athetosis,  in  which  a  cycle  of  slow  movements  is 
carried  out  in  the  limbs  of  the  affected  side.  The 
upper  limb  is  most  affected,  but  movements  may 
also  be  present  in  the  face  and  in  the  leg.  Move- 
ments of  another  character  may  also  be  present — 
short,  jerky,  and  only  evoked  on  voluntary  move- 
ment, in  these  characteristics  closely  resembling 
those  of  disseminated  sclerosis.  Sometimes  the 
movements  resemble  somewhat  those  of  chorea,  but 
the  name  '  post -hemiplegic  chorea  '  has  probably 
been  applied  to  jerky  spasmodic  movements  oc- 
curring on  voluntary  effort,  such  as  have  just  been 
alluded  to.  Briefly  then  these  cases  of  infantile 
hemiplegia  differ  from  the  hemiplegia  of  adults  in 
the  mode  of  onset — usually  with  an  acute  febrile 
condition  and  a  severe  convulsion  or  a  series  of 
convulsions — in  the  absence  of  any  renal  or  cardiac 
disease,  in  the  frequent  persistence  of  fits,  and  in  a 
not  uncommon  association  of  involuntary  move- 
ments of  the  paralysed  limbs. 

Pathology  and  Pathological  Anatomy. — 
Few  of  such  cases  can  be  examined  when  the 
condition  is  still  recent,  because  few  die.  The 
subsequent  condition  then  is  one  of  porencephaly 
or  of  fibrosis  of  a  part  of  the  cortex,  and  these 
conditions  are  probably  the  result  of  one  or  other  of 
the  several  morbid  conditions  alleged  by  different 
authorities  as  the  initial  lesion.  Strumpell  regards 
as  most  likely  an  acute  inflammatory  condition 
analogous  to  that  occurring  in  the  spinal  cord,  caus- 
ing infantile  paralysis  (acute  anterior  poliomyelitis); 
some  likelihood  is  given  to  such  an  hypothesis  by 
the  facts  that  a  condition  like  this  has  actually  been 
demonstrated  in  adults,  and  that  cases  of  cerebral 
paralysis  have  occurred  simultaneously  with  cases  of 
spinal  paralysis  in  different  members  of  the  same 
family.  Other  writers  have  regarded  the  condition 
as  one  of  vascular  blocking — according  to  some 
blocking  of  superficial  veins,  according  to  others  of 
arteries.  In  some  cases  embolic  blocking  has  been 
found,  but  these  have  been  cases  occurring  in  the 
course  of  such  diseases  as  diphtheria  and  scarlet 
fever  ;  and,  as  we  have  already  stated,  not  therefore 
to  be  regarded  strictly  as  cases  of  the  infantile 
hemiplegia  under  consideration. 

Treatment  must  concern  itself  with  {a)  the  con- 
dition at  the  onset  of  the  paralysis,  and  {b)  the 
resulting  paralysis,  and  perhaps  fits.  As  regards 
the  initial  state,  a  dose  of  calomel  should  at  once 
be  administered.  If  convulsions  are  present  it  is 
necessary  to  administer  bromide  in  a  fairly  large 
dose,  even  to  a  young  child,  and  in  this  condition 
it  is  best  given  by  the  bowel,  5ss  or  5j  being 
administered  in  about  ^^viij  of  warm  water. 
Further  purgation  may  be  necessary  if  the  con- 
vulsions persist,  and  if  the  child  is  not  feeble  and 
wasted.  The  subsequent  paralysis  is  best  treated 
by  massage  and  such  passive  movements  as  will 
best  prevent  contractions  and  rigidity,  and  if  con- 


vulsions persist  they  must  be  treated  by  the  systematic 
use  of  bromides.  Firm  discipline  and  educative 
influences  of  a  special  kind  may  be  needed  if  there 
be  some  mental  impairment,  as  occasionally 
happens.  See  Idiocy  ;  and  Children,  Training 
of.  James  Taylor. 

PARALYSIS,  INFANTILESPINAL.  — Synon.  : 
Acute  Atrophic  Spinal  Paralysis  ;  Acute  Anterior 
Poliomyelitis  ;  Fr.  Paralysie  Essen tielle  de  F En- 
fance  (Laborde)  ;  Paralysie  Atrophique  Graisseiise 
de  PEnfance  (Duchenne)  ;  Ger.  Kinderldhmung. 

Definition. — Paralysis  chiefly  in  the  limbs  and 
trunk,  acute  in  onset,  various  in  distribution  and 
extent,  followed  by  recovery  in  some  parts  and  per- 
sistence in  others,  with  rapid  muscular  wasting  and 
the  electrical  reaction  of  degeneration  ;  due  to  in- 
flammation of  the  anterior  grey  matter  of  the  spinal 
cord. 

Etiology. — The  disease  is  most  common  in 
children  during  the  first  five  years  of  life  ;  three- 
fifths  of  the  cases  come  on  in  the  first  three  years, 
and  hence  the  name  by  which  it  is  often  known  ; 
but  it  also  occurs  in  older  children  and  young  adults. 
In  infancy,  males  and  females  suffer  with  equal 
frequency  ;  subsequently,  the  affection  occurs  more 
often  in  males.  Hereditary  influences  take  but  a 
trifling  share  in  its  causation  ;  nevertheless,  instances 
are  met  with  in  which  two  members  of  the  same 
family  suffer.  Season  has  a  marked  influence  ; 
three-quarters  of  the  cases  occur  during  the  hottest 
third  of  the  year.  It  often  follows  exposure  to 
cold,  as  an  unaccustomed  cold  bath  in  hot 
weather,  or  exposure  to  a  draught  when  heated. 
The  exposure  is  usually  within  forty-eight  hours  of 
the  first  symptoms  of  the  malady.  It  occasionally 
succeeds  a  fall  at  an  interval  of  a  few  days.  Over- 
exertion probably  predisposes  to  it ;  in  children  this 
cause  can  often  be  traced.  It  seldom  follows  any  dif- 
ferent malady  ;  in  the  cases  in  which  it  has  been 
thought  to  be  secondary  to  some  acute  illness  such 
as  rheumatism,  the  symptoms  of  this  have  really 
been  part  of  this  affection. 

Pathology. — The  atrophied  muscles  are  found 
to  have  undergone  granular  or  fatty  degeneration, 
with  disappearance,  to  a  greater  or  lesser  extent,  of 
the  transverse  striae.  Many  fibres,  however,  are 
simply  narrower  than  normal,  and  occasionally  some 
increase  in  width  is  found.  Oil-globules  and  nume- 
rous fat-cells  are  also  found  between  the  fibres. 
Ultimately,  in  the  most  wasted  muscles,  fibrous 
tracts  occupy  the  place  of  the  muscular  tissue,  but 
among  them  a  normal  fibre,  with  its  striation  pre- 
served, can  here  and  there  be  seen.  The  amount 
of  change  in  the  muscles  varies  according  to  the 
amount  of  wasting.  When  this  is  moderate  most 
of  the  fibres  present  only  slight  changes. 

The  few  examinations  made  in  the  early  stage 
have  revealed  a  condition  of  acute  inflammation  of 
the  anterior  cornua  of  the  spinal  cord,  varying  in 
degree  at  different  parts,  but  almost  limited  to  the 
grey  matter,  extending  only  a  short  distance  into 
the  adjacent  white  substance.  At  an  interval 
of  many  months  or  years  after  the  onset,  a  condi- 
tion is  found  such  as  acute  inflammation  would 
leave  :  there  is  shrinking  of  the  anterior  horns  cor- 
responding to  the  most  affected  muscles,  with 
increase  of  the  neuroglial  tissue  in  them,  and  dis- 
appearance of  many  of  the  motor  nerve-cells,  niost 
that  remain  being  reduced  to  small  angular  bodies, 
among  which  a  few  are  seen  of  normal  aspect.  The 
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corresponding  fibres  of  the  anterior  roots  are  dege- 
nerated, and  the  degeneration  can  be  followed  down 
the  motor-nerves  to  their  fibres  in  the  atrophied 
muscles.  The  malady  is  thus  an  acute  inflamma- 
tion of  the  motor  structures  of  the  cord  with 
secondary  acute  degeneration  of  the  fibres  proceed- 
ing from  the  motor  cells,  and  secondary  degenera- 
tive changes  in  the  muscular  fibres,  which  vary  in 
intensity  according  to  the  acuteness  and  inflamma- 
tory character  of  the  descending  process  in  the 
nerves.  But  the  general  disturbance,  which  is  often 
so  conspicuous,  suggests  that  the  local  inflammation 
is  the  result  of  a  morbid  blood-state,  which  has  a 
special  influence  on  the  grey  matter  of  the  cord. 
The  rare  occurrence  of  groups  of  cases  in  a  quasi- 
epidemic  form  has  suggested  that  the  toxic  agent 
may  be  derived  from  without.  Its  frequent  rela- 
tion to  cold  must,  however,  be  remembered.  In 
these  features  it  may  be  compared  to  acute  pneu- 
monia. 

Symptoms. — At  the  onset  of  the  affection  there 
are  commonly  symptoms  of  two  classes  :  (l)  the 
paralysis  already  mentioned,  which  is  usually  pre- 
ceded by  (2)  indications  of  general  illness,  appa- 
rently the  result  of  a  morbid  blood-state — malaise, 
pj'rexia,  vomiting,  headache,  and  rarely  general  con- 
vulsions such  as  may  attend  any  acute  disorder  in 
early  life.  These  vary  much  in  amount  and  duration  ; 
they  may  be  severe,  and  last  for  days  before  the 
loss  of  power  comes  on,  or  they  may  be  so  slight 
as  to  be  unnoticed.  When  severe,  there  is  so  much 
prostration  that  the  process  of  the  onset  of  the  para- 
lysis may  not  be  noticed  ;  it  may  be  mistaken  for 
general  weakness  due  to  the  acute  disease  or,  as  is 
often  thought,  severe  gastric  derangement.  It  may 
only  be  discovered  when  returning  strength  reveals 
local  disability.  There  is  frequently  pain  in  the 
limbs,  and  sometimes  the  pain  and  tenderness  in  the 
nerves  is  so  pronounced  as  to  justify  the  suspicion 
of  a  simultaneous  disseminated  neuritis.  The  pain 
in  the  limbs  and  nerve-tenderness  usually  pass  away 
in  the  course  of  a  few  days,  but  sometimes  continue 
for  weeks,  so  that  even  passive  movements  cause 
much  pain.  The  paralysis,  as  a  rule,  is  motor 
only.  Sensation  is  impaired  only  in  extremely  rare 
cases  in  which  inflammation  is  so  intense  as  tem- 
porarily to  extend  to  all  the  conducting  columns  of 
the  cord.  When  sensation  is  impaired  there  is 
always  incontinence  of  urine,  and  this  may  be  met 
with  when  there  is  only  motor  paralysis  ;  trophic 
changes  and  bed-sores  are  almost  unknown,  even 
in  the  acute  stage  of  the  disease.  A  slight  local 
elevation  of  temperature  in  the  most  paralysed  parts 
has  lieen  noted  in  the  early  stage,  but  subsequently 
the  affected  limbs  are  colder  than  the  others.  This 
is  due,  at  least  in  part,  to  the  loss  of  the  aid  to 
circulation  which,  in  health,  is  supplied  by  muscular 
action. 

Reflex  action  is  necessarily  lost  in  the  parts  re- 
lated to  the  muscles  involved.  That  from  the  skin 
is  at  first  abolished  wherever  there  is  weakness,  but 
it  returns  with  or  soon  after  recovery  of  power  in 
the  less  affected  parts.  If  the  paralysis  is  persistent 
it  remains  absent.  The  muscle-reflex  action  is  lost 
in  the  same  or  even  greater  degree,  so  that,  for 
example,  no  knee-jerk  is  obtainable  if  the  extensors 
of  the  knee  are  even  slightly  affected.  In  rare 
cases  of  cervical  poliomyelitis  the  morbid  process 
may  spread  into  the  lateral  columns,  so  that,  in 
addition  to  the  wasting  and  paralysis  of  the 
arms,  there  may  be  paralysis  without  wasting  in  the 


legs.  In  such  cases  the  myotatic  irritability  in  the 
legs  may  be,  for  a  time,  increased. 

When  the  paralysis  of  a  limb  is  incomplete,  the 
muscles  involved  vary  in  different  cases  ;  and  as 
different  parts  of  two  or  more  limbs  maybe  affected, 
the  combinations  of  palsy  which  result  are  extremely 
varied.  Sometimes  the  muscles  affected  are  those 
which  are  functionally  associated  ;  more  frequently 
the  affection  is  random.  The  degree  of  affection 
of  the  individual  muscles  also  varies,  the  loss  of 
power  in  some  being  absolute,  in  others  only  par- 
tial. In  the  legs  the  paralysis  is  rarely  complete  ; 
most  frequently  it  is  partial,  and  the  muscles  below 
the  knee  suffer  more  often  than  those  above  the 
knee.  The  calf-muscles  are  affected  less  frequently 
than  the  anterior  tibial  or  peroneal  muscles,  and 
hence  talipes  equinus  is  a  common  form  of  the  de- 
formity that  ensues  from  the  contraction  of  the  less 
affected  muscles.  Sometimes  all  the  muscles  shorten, 
or  the  calf-muscles  may  be  chiefly  afl'ected,  giving 
rise  ultimately  to  talipes  equinus. 

In  the  arm  any  of  the  muscles  may  be  involved, 
but  all  are  seldom  entirely  paralysed.  The  intrinsic 
muscles  of  the  hand  may  suffer,  and  either  the 
thenar  muscles  or  the  interossei  may  be  most 
damaged.  The  muscles  of  the  forearm  are  frequently 
affected,  but  the  supinators  may  escape  when  the 
extensors  are  involved.  Of  all  the  arm-muscles, 
the  deltoid  is  that  most  frequently  affected  ;  it  may 
suffer  alone  or  in  association  with  others.  The 
'  upper-arm  type  '  of  palsy,  of  Erb,  is  sometimes 
met  with,  in  which  the  deltoid,  supra-  and  infra- 
spinatus, biceps,  and  supinators,  are  all  involved  ; 
but  the  irregularity  of  grouping  is  shown  by  the  fact 
that  the  triceps  is  often  affected  with  these  muscles. 
The  serratus  magnus  is  occasionally  affected,  and 
the  upper  part  of  the  pectoralis  major  (which  is 
normally  associated  in  function  with  it)  may  then 
suffer,  while  the  lower  part  escapes.  The  middle 
part  of  the  trapezius,  and  other  of  the  scapular 
muscles,  are  occasionally  involved.  The  cervical 
muscles  are  rarely  affected,  but  the  diaphragm  is 
sometimes  paralysed  ;  permanent  wasting  of  the 
intercostals  and  trunk -muscles  is  rare  :  both  these 
and  the  dorsal  muscles  may  be  weakened  at  first, 
and  more  on  one  side  than  on  the  other.  This  should 
be  borne  in  mind,  as  curvature  of  the  spine  may  be 
produced  by  allowing  the  patient  to  sit  up  while  the 
muscles  are  still  weak.  The  muscles  supplied  by 
cranial  nerves  are  rarely  affected  ;  but  instances  of 
facial  paralysis  have  been  recorded. 

Course. — The  course  of  the  disease  has  been 
already  indicated.  There  are  :  (i)  the  initial  stage 
of  paralysis,  lasting  for  a  few  hours,  a  week,  or  even 
a  inonth  ;  (2)  a  stationary  period,  which  lasts  from 
a  week  to  a  month  ;  (3)  a  stage  of  '  regression,' 
during  which  the  palsy  lessens  and  passes  away, 
except  from  certain  parts  in  which  wasting  occurs  ; 
this  period  usually  occupies  from  one  to  six  months  ; 
and  {4)  a  chronic  stage,  during  which  the  atrophy 
continues,  slight  improvement  may  occur,  but  con- 
tractures and  deformities  are  developed.  These 
are  due  to  distortion  of  the  articulations  in  conse- 
quence of  the  contraction  and  permanent  shortening 
of  the  muscles  that  are  less  affected  than  their  oppo- 
nents ;  the  former  become  fixed  by  tissue-changes 
in  their  shortened  state,  and  by  secondary  changes 
in  the  ligaments  of  the  articulations.  It  is  especially 
at  the  foot  that  these  occur,  constituting  some  form 
of  talipes,  especially  talipes  equinus  or  equino-varus, 
less  commonly  talipes  calcaneus.     In  the  case  of 
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children,  the  growth  of  the  most  affected  limb  is 
inevitably  hindered,  and  in  the  case  of  the  leg  this 
may  render  the  effect  of  the  paralysis  more  obtru- 
sive as  time  goes  on,  by  its  interference  with  the 
gait.  It  is  important  that  the  friends  should  be 
warned  of  this,  or  they  will  regard  it  as  an  increase 
in  the  disease. 

Wherever  muscular  tissue  remains  and  some 
voluntary  power  returns,  this  slowly  improves,  as 
the  muscular  tissue  that  remains  develops  under  the 
influence  of  use,  and  complete  recovery,  in  even 
the  very  slightest  cases,  is  extremely  rare,  and,  on 
the  other  hand,  death  from  the  disease  is  equally 
uncommon.  If  it  does  occur,  it  is  in  the  early 
stage,  and  it  may  result  from  the  initial  disturbance 
before  the  nature  of  the  complaint  is  recognised. 
Occasionally  death  takes  place  at  the  end  of  the  first 
week  or  ten  days,  from  universal  paralysis,  or  from 
some  profound  associated  cerebral  disturbance. 
Between  the  two  extremes  every  variety  of  degree 
and  extent  of  palsy  is  met  with,  from  those  in 
which  there  is  partial  affection  of  all  the  limbs, 
often  severe  in  the  legs,  to  those  in  which  there  is 
only  a  slight  affection  of  certain  muscles  in  one  limb. 

Relapses  and  second  attacks  are  almost  unknown. 
Sequela  are  also  rare,  although  in  a  few  cases 
some  other  chronic  affection  of  the  spinal  cord  has 
come  on  when  the  subjects  of  infantile  paralysis 
have  reached  adult  life.  Thus,  progressive  muscular 
atrophy  has  been  observed  to  start  from  a  limb 
paralysed  by  this  affection.  Lateral  sclerosis  has 
also  occurred  in  adults,  the  subjects  of  old  infantile 
paralysis. 

Diagnosis. — A  difficulty  in  diagnosis  is  only 
likely  to  occur  in  the  early  stage,  when  the  vomit- 
ing, which  is  so  common,  is  apt  to  lead  to  the 
opinion  that  the  affection  is  only  gastric  disturbance  ; 
and  the  pyrexia  may  cause  the  case  to  be  regarded 
as  a  general  febrile  affection.  The  mistake  can 
only  be  prevented  by  attention  to  the  state  of  the 
limbs,  and  by  giving  due  weight  to  any  sign  of 
defective  power.  Later,  the  wasting,  the  state  of 
the  electrical  reactions  in  the  muscles,  and  the  loss 
of  reflex  action  without  any  sensory  change,  will 
usually  be  sufficient  to  allow  a  definite  diagnosis  to 
be  made.  In  the  earlier  condition,  the  existence 
of  the  paralysis  is  not  unlikely  to  be  overlooked, 
and  the  immobility  to  be  ascribed  to  prostration. 
But  total  immobility,  and  still  less  local  immobility, 
is  not  produced  by  prostration.  When  the  pyrexia 
ceases,  while  the  loss  of  power  persists  or  increases, 
the  existence  of  paralysis  is  always  unmistakable. 
In  adults  the  danger  of  a  mistake  in  the  early  stage 
is  less,  but  the  great  pain  in  the  limbs  is  apt  to 
cause  an  erroneous  diagnosis  of  acute  rheumatism. 

From  chronic  diseases  of  the  spinal  cord  the  con- 
dition is  distinguished  by  its  acute  onset.  Acute 
transverse  myelitis  may  be  closely  simulated  if  the 
inflammation  of  the  grey  matter  is  bilateral  ;  the 
age  of  the  patient  usually  suggests  correctly  the 
nature  of  the  disease.  The  usual  form  of  transverse 
myelitis  also  occurs,  as  a  rule,  not  in  one  of  the 
enlargements,  but  in  the  dorsal  region.  Difficulty 
will,  indeed,  usually  be  prevented  by  the  recollec- 
tion of  the  fact  that  transverse  myelitis  in  children 
is  always  severe  poliomyelitis,  spreading  to  the 
white  columns.  The  very  slow  onset  of  pseudo- 
hypertrophic paralysis,  developing  as  it  does  gra- 
dually with  the  child's  growth,  should  sufficiently 
distinguish  it  from  this  disease. 

Cases  have  been  mistaken  for  acute  multiple 


neuritis,  especially  in  young  adults.  The  error  is 
facilitated  by  the  conspicuous  affection  of  the  nerve 
trunks  in  severe  cases  ;  but  the  symptoms  at  the 
onset,  the  irregular  distribution  of  the  paralyses  and 
the  absence  of  any  tendency  to  preponderant  affec- 
tion of  the  extremities  of  the  limbs,  are  distinctive 
features.  Diphtheritic  paralysis  sometimes  offers  a 
difficulty,  especially  if  the  preceding  sore-throat 
have  been  slight  or  unnoticed,  but  is  distinguished 
by  its  gradual  onset  and  special  features.  The  dis- 
tinction from  cerebral  palsy  is  usually  easy  ;  in  this 
there  is  never  loss  of  faradic  irritability  or  of  reflex 
action,  nor  is  there  extreme  or  local  muscular  wasting. 
The  character  of  the  convulsions  also  is  different  ; 
those  which  take  place  at  the  onset  of  infantile  para- 
lysis are  general,  those  which  are  associated  with  a 
cerebral  palsy  are  usually  unilateral  or  commence 
locally.  The  mistake  is  only  likely  in  cases  of 
poliomyelitis  in  which  the  arm  and  leg  on  the  same 
side  are  involved. 

The  only  diseases  outside  the  nervous  system 
which  may  be  mistaken  for  infantile  paralysis  are 
those  in  which  movement  is  associated  with  pain, 
such  as  hip-joint  disease,  acute  necrosis  of  the  femur 
or  the  humerus,  or  the  affection  known  as  scorbutic 
rickets,  in  which  there  are  symptoms  of  scurvy 
associated  with  those  of  rickets  {see  Rickets).  A 
careful  examination  is  usually  sufficient  to  show  that 
pain  alone  prevents  movement.  The  preservation 
of  the  knee-jerk  is  often  of  great  significance  when 
the  legs  are  moved. 

Prognosis. — In  the  vast  majority  of  cases  the 
disease  involves  no  immediate  danger  to  life.  This 
is  probably  greatest  when  there  is  severe  constitu- 
tional disturbance,  before  the  characteristic  paralytic 
symptoms  have  been  noticed.  There  is  also  some 
danger  from  after-effects,  especially  in  consequence 
of  the  slight  power  of  resistance  to  other  morbid 
influences  which  remains  after  the  severe  constitu- 
tional disturbance  connected  with  the  onset. 

If  the  paralysis  has  remained  stationary,  that  is, 
has  not  increased  in  extent,  for  twenty-four  hours, 
the  danger  of  further  extension  is  small.  Concern- 
ing the  prospects  of  recovery,  no  answer  can  be 
given  for  a  week  or  ten  days,  and  its  nature  will 
depend  upon  the  condition  found  to  be  present  on 
electrical  examination.  The  muscles  which  then 
have  lost  faradic  irritabihty  will  certainly  waste, 
will  remain  for  a  long  time  paralysed,  and  will  pro- 
bably be  to  some  extent  permanently  disabled.  If, 
however,  there  is  no  loss  of  faradic  irritability  at 
the  end  of  this  period,  but  it  is  apparent  at  the  end 
of  a  fortnight  or  three  weeks,  the  wasting  will  be 
slighter  in  degree,  and  some  ultimate  recovery  may 
be  expected  even  in  the  most  affected  part.  When 
there  is  no  loss  of  faradic  irritability,  the  paralysis 
will  pass  away  in  the  course  of  a  few  weeks  or,  at 
most,  a  few  months.  But  this  condition  is  unfor- 
tunately rare. 

In  the  chronic  stage,  unless  there  is  some  sign  of 
returning  power  within  three  weeks,  very  little  re- 
covery will  occur.  The  retention  of  voltaic  irrita- 
bility in  the  muscles  is  so  far  satisfactory  as  showing 
that  there  has  been  no  destructive  degeneration  in 
them,  and  that  there  are  favourable  conditions  for 
the  exertion  of  voluntary  power.  But  it  does  not 
lessen  the  grave  significance  of  the  persisting  palsy 
and  loss  of  faradic  irritability,  indicating  nerve- 
degeneration.  If,  on  the  other  hand,  at  the  end 
of  two  or  three  months  some  faradic  irritability  can 
be  detected,  however  slight,  improvement  is  pro- 
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bable,  and  it  may  be  considerable.  It  is  always 
necessary  to  remember  that  in  children  an  apparently 
increased  disability  may  be  due,  after  a  time,  to 
diminished  growth  of  a  limb,  and  may  be  consistent 
with  progressive  improvement. 

Treatment. — The  treatment  in  the  early  stage 
should  be  that  of  febrile  states  generally.  The 
child  should  be  kept  at  perfect  rest,  as  much  as  pos- 
sible on  one  side,  and  warmth  applied  over  the 
affected  part  of  the  cord  by  poultices  or  fomenta- 
tions. When  there  is  spinal  pain,  marked  relief  is 
afforded  by  these  means. 

Both  ergot  and  belladonna  have  been  credited 
with  the  power  of  arresting  the  disease,  although 
there  is  no  definite  proof  of  this.  Either,  however, 
may  be  employed  apparently  without  fear  of  harm. 

When  the  acute  stage  is  over,  tonics,  especially 
iron  and  quinine,  are  needed.  Strychnine  also  may 
be  given  in  all  cases,  but  it  should  not  be  com- 
menced sooner  than  three  or  four  weeks  after  the 
disease  has  become  stationary.  As  the  malady 
frequently  occurs  at  an  age  at  which  rickety  con- 
ditions develop  from  any  interference  with  the 
general  health,  treatment  with  the  view  of  antici- 
pating such  constitutional  effects  should  be  adopted 
in  young  children.  For  this  purpose  iron  and  cod- 
liver  oil  are  especially  useful. 

The  use  of  electricity  is  an  important  part  of  the 
treatment,  and,  in  order  to  prevent  its  ineffective  or 
harmful  employment  in  unsuitable  circumstances, 
the  reasons  for  its  employment  ought  to  be 
clearly  understood.  There  is  no  evidence  that  it 
can  or  does  influence  the  process  of  recovery  of 
the  damaged  elements  either  in  the  cord  or  nerves. 
The  reasons  for  its  use  depend  upon  the  fact  that 
the  disease  entails  nerve-degeneration,  and  that  the 
related  muscular  fibres  undergo  changes  in  nutrition 
and  ultimately  perish  if  no  nerve-regeneration 
occurs.  While  the  influence  normally  exerted 
through  the  nerves  is  in  abeyance,  the  muscles  are 
destitute  of  functional  stimulation,  and  it  is  with  the 
view  of  supplying  the  place  of  this  that  electricity  is 
to  be  used.  When  both  cell  and  fibre  have  perished, 
electricity  can  do  no  good  ;  but  where  there  has 
been  damage  but  not  destruction,  so  that  the  fibres 
recover  and  again  become  capable  of  conveying 
nutritional  and  volitional  influences,  electricity  is  of 
distinct  service  in  preventing  a  disproportionate 
failure  of  muscular  nutrition.  Only  voltaic  electri- 
city can  stimulate  the  muscles  when  the  nerve-fibres 
are  degenerated,  and  this  is  consequently  the  form 
that  must  be  used.  The  mode  of  application  is  de- 
termined by  the  fact  that  it  is  only  when  the  current 
is  interrupted  that  the  muscular  tissue  is  stimulated 
to  contract.  One  terminal  is  kept  still,  the  other 
being  stroked  down  the  muscles  and  lifted  from  the 
skin  at  each  stroke.  Some  place  the  immobile  ter- 
minal over  the  spine,  but  there  is  no  evidence  that 
the  spinal  cord  is  reached  in  this  way.  The  nega- 
tive pole  will  be  that  most  generally  useful  in 
stroking  the  muscles,  as  the  normally  greater  irrita- 
bility to  the  negative  pole  frequently  persists.  Of 
course  soft  terminals,  well  moistened  with  salt  and 
water,  must  be  used,  the  skin  also  being  thoroughly 
wetted,  and  a  current  should  be  used  sufficiently 
strong  to  produce  visible  contraction,  provided  this 
does  not  cause  distressing  pain  ;  if  it  does,  it  is 
better  to  be  content  with  the  strongest  current 
that  can  be  borne  without  emotional  disturbance. 
The  strength  used  should  be  gradually  increased,  as 
the  child  gets  more  accustomed  to  the  application. 


Systematic  massage  of  the  aftected  muscles  is  also 
useful.  The  muscles  should  be  rubbed  and  gently 
kneaded  daily,  upward  rubbing  being  especially 
useful.  Great  care  should  be  exercised  in  keeping 
the  affected  limbs  as  warm  as  possible  ;  and  bron- 
chial catarrh  should  be  guarded  against,  especially  in 
cases  in  which  the  respiratory  muscles  are  involved. 

The  prevention  of  deformities  of  the  spine  or 
in  connection  with  contractures  causing  displace- 
ment at  joints  must  be  carefully  looked  to. 
Mechanical  appliances  may  have  to  be  ultimately 
adopted,  and  not  infrequently  tenotomy  is  neces- 
sary. But  such  deformities  should  as  far  as  possible 
be  prevented  by  systematic  movement  and  attention 
to  posture.  The  process  of  slow  improvement,  once 
started,  may  go  on  for  years  by  the  slow  growth  of 
the  muscle  that  has  recovered  under  the  stimulus 
of  use,  and  this  improvement  may  be  augmented  by 
various  contrivances  for  allowing  the  muscle  to  act 
to  the  best  advantage.  It  is  especially  important 
to  compensate  diminished  growth  by  a  thicker 
sole  to  the  boot,  so  as  to  prevent  the  tilting  of  the 
pelvis  and  curvature  of  the  spine  that  would  other- 
wise ensue,  and  to  keep  the  foot  in  a  natural 
position.  W.  R.  Gowers. 

PARALYSIS  OF  THE  INSANE.— ^-^^  p.  573. 

PARALYSIS,  PERIODIC— Synon.  :  Family 
Periodic  Taralysis  ;  Intermittent  Paralysis. 

Definition. — An  affection  in  which  attacks  of 
temporary  flaccid  paralysis  with  loss  of  electrical 
excitability  of  the  muscles  occur  from  time  to  time, 
without  loss  of  consciousness,  and  in  which  the 
patient  recovers  completely  in  the  intervals  between 
the  attacks. 

/Etiology. — The  malady  is  most  common  be- 
tween the  ages  of  twenty  and  thirty,  but  also  occurs 
in  older  and  younger  people.  Both  sexes  are  at- 
tacked ;  either  may  transmit  the  disease,  and  several 
members  of  a  family  are  usually  aftected,  although 
isolated  cases  occur.  Malaria  has  been  suggested 
as  a  possible  cause,  because  the  attacks  are  periodic, 
because  some  of  the  patients  have  had  malaria,  and 
because  quinine  has  done  good  in  some  cases  ;  the 
Plasmodium  has,  however,  not  been  found  in  the 
blood  of  patients  suffering  from  attacks  of  periodic 
paralysis.  Muscular  exertion  induces  the  paralysis 
in  some  cases,  but  in  others  the  attacks  are  most 
frequent  when  the  individual  is  at  rest.  Certain 
articles  of  diet  appear  liable  to  induce  attacks  in 
some  patients. 

Symptoms. — The  attacks,  as  a  rule,  begin  at 
night  ;  but  if  the  patient  be  awake  a  feeling  of 
weakness  is  experienced  in  the  legs,  and  then  in 
the  arms  and  trunk.  The  proximal  segments  of 
the  limbs  succumb  before  the  distal  ;  but  in  the  end 
there  is  general  and  complete  flaccid  paralysis, 
including  the  thoracic  muscles,  so  that  respiration 
is  carried  on  by  the  diaphragm  alone.  The  face 
muscles,  however,  as  a  rule  escape,  as  do  those  of 
mastication  ;  but  these  and  other  muscles  supplied 
by  cranial  nerves  are  occasionally  attacked. 

The  paralysis  usually  reaches  its  maximum  in  three 
or  four  hours,  after  which  recovery  takes  place  in 
about  the  same  length  of  time,  in  the  reverse  order 
to  that  of  the  onset,  the  legs  being  the  last  to 
recover.  In  some  cases  peculiarities  of  physical 
development  have  been  observed,  such  as  enlarge- 
ment of  muscles,  which,  however,  were  not  corre- 
spondingly powerful.    So,  too,  permanent  weakness 
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has  been  noted  in  certain  groups  of  muscles  in  some 
patients. 

During  tire  lieight  of  an  attack  the  muscles  lose 
their  mechanical  irritability,  and  no  longer  respond 
either  to  faradism  or  galvanism  ;  the  tendon -jerks 
are  abolished,  and  the  superficial  reflexes  may  also 
be  lost,  though  this  is  not  always  the  case.  With 
return  of  motor  power  the  muscles  regain  their 
electrical  excitability,  and  the  tendon-jerks  can 
again  be  elicited. 

The  mental  faculties  are  preserved,  articulation 
is  not  defective,  the  appetite  is  often  lost,  but  no 
difficulty  in  swallowing  is  experienced,  and  there  is 
no  respiratory  distress,  although  the  rate  of  the 
respirations  and  pulse  may  be  slightly  increased. 
The  heart  becomes  a  little  enlarged,  and  a  systolic 
murmur  indicative  of  mitral  regurgitation  may  be 
heard  at  its  apex ;  the  murmur,  however,  disappears 
as  the  patient  recovers.  Sensation  is  unaflected, 
and  the  sphincters  also  escape,  though  no  urine  or 
fasces  are  usually  passed  during  an  attack. 

The  attacks  of  paralysis  last,  on  an  average,  from 
ten  to  forty-eight  hours  ;  they  may  recur  daily  or  the 
interval  may  be  a  week,  a  month,  or  even  a  year. 

Morbid  Anatomy. — None  of  the  cases  have 
come  to  autopsy,  but  portions  of  muscle  removed 
during  life  have  revealed  increase  in  the  diameter 
of  the  muscle-fibres,  vacuolation,  and  waxy  degene- 
ration. 

Pathology. — The  affection  has  been  supposed 
to  be  due  to  some  form  of  auto-intoxication  by  a 
poison  similar  to  curara  ;  but  it  is  not  easy  to  be 
certain  on  what  the  poison  acts,  as  we  know  of  no 
poison  that  can  in  the  same  way  prevent  the  muscles 
from  responding  to  either  form  of  electrical  current. 
Whether  the  lower  neurons  are  concomitantly  af- 
fected or  not,  it  seems  necessary  to  assume  that  the 
poison  acts  directly  on  the  muscle-fibres.  In  one 
case  a  toxic  substance  was  isolated  from  the  first 
faeces  passed  by  a  patient  after  an  attack  of  periodic 
paralysis,  and  when  injected  into  rabbits  and  guinea- 
pigs  it  caused  paralysis  in  them  which  disappeared 
in  the  course  of  forty-eight  hours.  The  malady  has 
been  regarded  by  some  as  related  to  the  muscular 
dystrophies  ;  but  there  is  little  to  justify  this  view. 
It  has  also  been  supposed  to  be  allied  to  Thomsen's 
disease  (Myotonia  congenita). 

Diagnosis. — Where  history  alone  has  to  be  rehed 
on,  cases  may  be  mistal<en  for  epilepsy  or  post- 
epileptic paralysis.  On  the  other  hand,  cases  seen 
for  the  first  time  may  be  confused  with  '  Landry's 
'pd.xa\ys\.i'  [acute  ascending  paralysis),  unless  a  his- 
tory of  previous  attacks  be  obtained. 

Prognosis. — Although  the  duration  of  life  does 
not  appear  to  be  altered  by  the  affection,  the  patients, 
as  a  rule,  continue  liable  to  attacks  all  their  lives, 
but  in  a  few  there  has  been  a  tendency  to  recovery 
about  the  middle  period  of  life. 

Treatment. — Beyond  the  fact  that  quinine 
appears  to  have  been  of  some  use  in  a  few  cases, 
nothing  is  known  to  influence  favourably  the  course 
of  the  affection.  J.  S.  Risien  Russell. 

PARALYSIS,  PSEUDO  -  HYPERTROPHIC 
MUSCULAR.— ^t-r  Myopathies. 

PARALYSIS,  SENSORY.— 5^^  Sensation, 
Disorders  of. 

PARALYSIS,  TOXIC— Various  kinds  of  para- 
lysis, due  to  multiple  neuritis  in  the  main,  are  pro- 
duced by  such  poisons  as  alcohol,  arsenic,  and  lead 


on  one  hand  ;  and  by  the  poisons  associated  with 
certain  specific  diseases  on  the  other,  such  as  diph- 
theria, tuberculosis,  variola,  and  others  of  the  exan- 
themata. See  Neuritis,  Multiple  ;  Alco- 
holism ;  Diphtheria  ;  and  Lead-Poisoning. 

PARAiVlENIA  (Trapes,  beside,  amiss;  and  ^iji-,  a 
month).  —  A  term  for  irregular  menses.  See 
Menses  or  Menstruation,  Disorders  of. 

PARAMYOCLONUS  MULTIPLEX  (Trapi.,  in- 
dicating on  one  side  ;  /xvs,  fxvis,  muscle  ;  and 
k\6vos,  commotion). 

Definition. — An  affection,  occurring  in  adults, 
which  is  characterised  by  clonic  spasm  in  parts 
of  the  muscles  of  the  trunk  and  limbs,  more 
or  less  symmetrical,  but  varying  in  degree.  It 
was  first  well  described  by  Friedreich,  who  pro- 
posed for  it  this  designation.  Among  the  cases 
which  have  been  since  observed,  there  have  been 
many  variations  from  the  type  of  the  original 
case,  and  the  malady  is  not  well  defined. 

^Etiology. — Little  is  known  of  the  causes  of  the 
affection,  beyond  the  general  facts  that  it  occurs 
chiefly  in  men,  and  may  begin  at  any  age  between 
puberty  and  sixty  years.  It  does  not  appear  to  be 
hereditary.  The  onset  has  generally  been  spon- 
taneous without  distinct  causation  ;  in  a  few  cases 
it  has  followed  some  apparent  exciting  cause,  such 
as  fright,  rheumatism,  or  malarial  fever,  but  such 
cases  have  been  too  rare  to  suggest  more  than  a 
general  disturbing  influence  on  the  nervous  system. 

Symptoms. — There  are  sudden  spasmodic  con- 
tractions of  the  muscles,  or  more  commonly  of  parts 
of  the  muscles,  causing  irregular  movements  of  the 
surface,  but  seldom  of  the  parts  to  which  the  muscles 
are  attached.  The  contractions  quickly  pass  from 
one  part  to  another.  Their  frequency  has  varied 
from  ten  to  fifty  per  minute  ;  but  they  are  irregular 
in  time,  a  series  of  quick  contractions  being  followed 
by  longer  intervals.  In  some  cases  tonic  spasm  has 
occurred  from  time  to  time.  On  the  other  hand, 
very  slight,  and  even  fibrillary,  contractions  have 
characterised  some  cases,  which  have  been  termed 
'  myokymia. '  They  resemble  those  which  ac- 
company progressive  muscular  atrophy,  of  which 
there  have  generally  been  indications,  and  there  is 
reason  to  regard  the  condition  as  only  an  excessive 
manifestation  of  the  '  fibrillation  '  common  in  the 
early  stages  of  that  disease.  In  paramyoclonus  the 
contractions  are  usually  in  the  muscles  of  the  trunk 
as  well  as  in  the  limbs  ;  the  diaphragm  is  occa- 
sionally involved,  causing  a  peculiar  sound,  some- 
thing like  hiccough.  Voluntary  movement  lessens 
the  spasm,  and  occasionally  arrests  it  ;  it  is  also 
diminished  by  alcohol  and  by  mental  excitement. 
In  a  few  cases  the  contractions  have  continued 
during  sleep.  They  have  been  so  violent  in  some 
atypical  cases  (possibly  allied  to  the  usual  form) 
that  the  energetic  spasm  has  thrown  the  patient 
from  the  chair  on  which  he  was  sitting.  As  a 
rule,  there  have  been  no  other  symptoms  in  either 
the  nervous  or  general  system  beyond  hypochon- 
driacal self-attention,  which  is  often  conspicuous 
and  troublesome.  After  lasting  for  several  months, 
or  even  for  a  year,  the  spasmodic  contractions  have, 
in  some  cases,  gradually  lessened,  but  the  affection 
is  so  chronic  that  the  ultimate  result  is  often  un- 
known.   See  Chorea,  Electric. 

Nothing  is  known  of  the  pathology  of  the  affec- 
tion.   Such  clonic  spasm  characterises  the  '  electri- 
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cal  chorea,'  which  occurs  in  Italy,  and  is  probably 
the  result  of  a  toxic  influence,  possibly  malarial. 
But  this  is  a  fatal  disease,  and  is  thus  sharply 
differentiated  from  paramyoclonus.  There  are, 
however,  other  choreic  affections  characterised  by 
clonic  spasm,  the  nature  of  which  is  still  undefined, 
and  the  severer  forms  of  myoclonus  seem  allied  to 
these.  It  is  supposed  that  the  clonic  contractions 
originate  in  the  spinal  cord. 

Treatment. — It  is  not  clear  that  any  treatment 
has  modified  the  course  of  the  malady,  which  has 
had  a  definite  tendency,  in  most  cases,  either  to 
lessen  or  to  persist.  But  it  has  been  thought  that 
benefit  has  been  afforded  by  giving  bromide  of 
potassium  or  hyoscine  as  a  sedative,  together  with 
quinine,  strychnine,  and  other  nervine  tonics. 
Voltaic  electricity  has  been  said  to  do  good  in  a  few 
instances,  a  current  as  strong  as  the  patient  can  bear 
being  passed  from  the  spine  to  the  affected  muscles 
for  a  quarter  of  an  hour  each  day.  In  very  severe 
cases  the  hypodermic  injection  of  morphine  has 
been  useful.  The  malady  is  so  rare  that  therapeu- 
tical facts  can  only  be  very  slowly  accumulated. 

W.  R.  GOWERS. 

PARAMYOTONE  (I'aramyotonia  ;  irapd,  one 
side  ;  /j-vs.  /.w6s,  muscle  ;  tSvos,  stretching). — This 
name  is  applied  to  a  condition  characterised  by 
muscular  spasm.  It  is  thus  applicable  to  Thom- 
sen's  disease,  a  common  designation  of  this  condi- 
tion being  myotonia  {see  Thomsen's  Disease). 
Two  varieties  of  paramyotone  have  been  described 
— the  congenital  by  Eulenburg,  and  the  ataxic  by 
Gowers.  In  the  former,  several  members  of  the 
same  family  were  affected,  and  in  some  of  these  the 
symptoms  were  present  soon  after  birth.  The 
malady  was  characterised  by  transitory  tonic  spasm, 
easily  excited  by  cold,  and  usually  dispelled  by 
warmth.  The  facial  muscles  were  especially  liable, 
and  the  rigidity  was  succeeded  by  weakness.  There 
was  no  change  in  the  electrical  reactions,  except 
that  the  irritability  seemed  to  be  lowered.  In  the 
condition  of  ataxic  paramyotone,  described  by 
Gowers,  there  was  persistent  tonic  spasm  associated 
with  ataxy.  There  was  weakness  both  of  arms  and 
legs,  but  the  inco-ordination  was  greatest  in  the 
arms.  There  was  also  impaired  sensibility,  distinct 
for  touch  and  pain,  slight  for  temperature,  on  the 
hands  and  feet,  especially  the  palms  and  soles.  No 
sign  of  myotatic  irritability  could  be  elicited,  but 
the  rigidity  was  such  as  to  account  by  itself  for  this 
absence.  There  was  no  change  in  the  electrical 
irritability  of  the  muscles.  James  Taylor. 

PARAPHIMOSIS  (Trapi,  beside;  and  <|)i,a(Ja,,  I 
ciinfine). — Synon.  :  P"r.  and  Ger.  Parapliitnosis. — 
A  morbid  condition  of  the  penis,  in  which  the  pre- 
puce, having  been  drawn  or  forced  back  behind  the 
glans,  cannot  be  returned,  and  thus  gives  rise  to  a 
condition  of  strangulation  of  the  parts  in  front  of  it. 
See  Penis,  Diseases  of 

PARAPLEGIA  (Trapa,  at  the  side;  and  7r\/>(Tw, 
I  strike).  — Paralysis  of  the  lower  extremities,  usually 
associated  with  paralysis  of  the  lower  part  of  the 
trunk,  bladder,  and  rectum.  See  Paralysis  ;  and 
Spinal  Cord,  Diseases  of. 

PARAPLEGIA,  ATAXIC— The  name  'ataxic 
paraplegia  '  has  been  given  to  a  condition  in  which 
a  lateral  and  a  posterior  sclerosis  of  the  spinal  cord 
co-exist.    There  is  undoubtedly  a  tendency  in  some 


cases  for  sclerosis  to  occur  simultaneously  in  these 
two  columns.  On  the  other  hand,  such  a  com- 
bination with  analogous  symptoms  may  present 
itself  in  disseminated  sclerosis  of  spinal  origin,  and 
the  writer  has  known  many  cases  diagnosed  as 
'ataxic  paraplegia,' which  subsequently  proved  to 
be  unmistakable  cases  of  disseminated  sclerosis  ;  it 
may  occur  also  as  an  extension  of  a  primary  lateral, 
or  even  of  a  primary  posterior  sclerosis  ;  whilst 
something  very  similar  presents  itself  in  Friedreich's 
ataxia  (or  '  hereditary  ataxic  paraplegia,'  as  it  is 
also  termed).  More  recent  observations  again  have 
shown  that  in  the  remarkable  affection  known 
as  '  combined  sclerosis '  or  '  combined  degeneration 
of  the  spinal  cord'  [see  p.  325),  we  also  have  the 
combination  of  widespread  morbid  changes  in  the 
lateral  and  posterior  columns.  Bearing  in  mind, 
therefore,  these  various  affections  and  the  symptoms 
to  which  they  give  rise,  it  seems  questionable 
whether  any  adequate  advantage  from  a  clinical 
point  of  view  can  result  from  the  description  of  a 
separate  morbid  condition  under  the  head  of  '  ataxic 
paraplegia.'  It  may  be  sufficient  for  us  to  recognise 
that,  under  the  various  conditions  above  referred 
to,  we  are  liable  to  get  a  grouping  of  symptoms 
indicative  of  co-existing  disease  in  the  lateral  and 
in  the  posterior  columns  of  the  spinal  cord.  See 
Spinal  Cord,  Special  Diseases  of. 

H.  Charlton  Bastian. 

PARAPLEGIA,  I NTERMITTENT.-^-f* Neur- 
itis, Multiple;  and  Paralysis,  Periodic. 

PARASITES  {irapd,  upon  ;  and  crniw,  I  feed). — 
Synon.  :  Fr.  Parasites  ;  Ger.  Parasiten. 

Definition. — This  term,  in  its  most  extended 
sense,  is  applied  to  those  organisms  which  derive 
their  nourishment  wholly  or  in  part  from  other 
living  beings.  See  Bacteria  ;  Ento7.oa  ;  Mala- 
rial Disease  ;  Mycoses  ;  Streptothrix  ; 
TiNE.t:  ;  and  the  various  diseases  due  to  animal 
or  vegetable  parasites. 

PARENCHYMATOUS  (Traprf,  beside  ;  and 
e7xea),  I  pour  in). — The  word  parencliyina  was 
formerly  used  to  designate  the  connective  tissue  of 
the  several  viscera  ;  but  it  is  now  applied  to  the 
protoplasm,  or  active  elements,  of  a  tissue  or  organ  ; 
and  morbid  processes  affecting  the  characteristic 
tissue  of  an  organ  are  hence  called  parencJiyinatoiis. 
See  Degeneration. 

PARENCHYMATOUS     H,^MATOCELE.  — 

See  II.hmafocele,  Parenchymatous. 

PARESIS  {irapiriixi,  I  relax). — A  slight  or  im- 
perfect paralysis  of  motion.    See  Paralysis. 

PARKINSON'S  DISEASE.— A  synonym  for 
paralysis  agitans. 

PARON  YCH I A  [wapd,  beside  ;  and  the  nail). 
Inflammation  in  close  proximity  to  a  nail.  A 
synonym  for  whitlow.  See  Nails,  Diseases  of  ; 
and  Whitlow. 

PAROSMIA. — See  Olfactory  Sense. 

PAROTID     GLANDS,    Diseases    of.— See 

Mu.MPS  ;  and  Salivary  Glands,  Diseases  (if 

PASO  ROBLES  HOT  SPRINGS,  San  Luis 
Obispo  County,  California,  U.S. A.— Muriated 
saline  sulphur-springs.    See  Mineral  Waters. 


ti68 


PASSIVE 


PELVIC  ABSCESS 


PASSIVE. — This  epithet  is  used  to  express 
inertia.  See  Passive  Congestion,  p.  301  ;  and 
Passive  Movements,  p.  962. 

PASTEUR-TREATMENT.— ^i-f  p.  698. 
PATENT  FORAMEN  OVALE.— p.  657. 

PATHOGENIC  (7r^9os,  disease;  and  ytvvau,  I 
give  rise  to). — Disease-producing.  A  term  applied 
to  any  active  cause  of  disease. 

PATHOGNOMONIC  {uLSos,  disease;  and 
•yLyvdiaKtii,  I  recognise). — This  word  is  associated 
with  those  symptoms  and  signs  which  are  specially 
characteristic  of  a  disease,  and  the  presence  of 
which  renders  its  diagnosis  certain. 

PATHOLOGY  (iraflos,  disease  ;  and  \6yos,  a 
discourse). — Pathology  is  the  science  of  disease. 
Since  there  is  no  distinct  limit  between  health  and 
disease,  the  boundaries  of  this  science  cannot  be 
definitely  fixed.  Further,  the  nature  and  character 
of  normal  or  physiological  vital  processes  are  at 
present  very  imperfectly  ascertained  ;  it  is  therefore 
impossible  to  define  those  departures  from  the 
normal  standard  which  constitute  the  field  of 
pathology.  As  in  the  study  of  normal  life  it  is  con- 
venient to  deal  separately  with  the  structure  of  the 
body  (anatomy  and  histology)  and  with  its  functions 
(physiology),  so  in  considering  diseased  conditions 
the  subject  naturally  falls  under  the  two  heads  of 
Morbid  Anatomy  and  Morbid  Physiology.  The 
term  '  Pathology  '  is  occasionally  confined  to  this 
latter  branch  alone  :  at  other  times  it  is  used  in  a 
still  more  restricted  sense,  as  the  equivalent  of  a 
portion  only  of  this  subdivision,  namely,  the  study 
of  the  modes  of  action  of  morbid  agencies.  Thus, 
in  many  works  on  medicine,  the  causation  (aetiology) 
of  a  disease,  its  morbid  anatomy  or  underlying 
structural  derangement,  and  its  clinical  features  or 
phenomena  of  disturbed  vital  activity  are  dealt 
with  apart  from  its  pathology — this  last  term  im- 
plying the  mode  of  action  of  the  exciting  cause  of 
the  disease  and  the  unseen  effects  produced  by  it, 
which  have  to  be  inferred  from  the  phenomena 
manifested  to  one  observing  the  sick  person  from 
without.  The  term  '  Pathogeny  '  has  been  coined  to 
replace  this  restricted  sense  of  the  term  '  Pathology.' 

PAU,  in  the  Basses  Pyr^nSes,  France. — 

A  mild,  calm,  sedative  winter  climate.  Mean 
temperature,  42°  F.  Absence  of  cold  winds  ;  soil, 
gravel.    Sen  Climate,  Treatment  of  Disease  by. 

PECTORILOQUY  (pectore,  from  the  chest  ; 
and  loquor,  I  speak). — A  physical  sign,  connected 
with  vocal  resonance,  heard  on  auscultation  in  some 
limited  parts  of  the  chest.  The  sounds  of  the  voice 
in  pectoriloquy  are  directly  conducted  to  the  ear, 
so  that  the  words  spoken  by  the  patient  may  be 
distinctly  recognised  by  the  observer,  as  if  proceed- 
ing from  within  the  chest.  See  Physical  Exam- 
ination. 

PECTORILOQUY,  WHISPERING. -A  form 
of  pectoriloquy  in  which  the  whispered  voice  is 
heard  distinctly.    See  Physical  Examination. 

PEDICULUS. — Three  species  of  lice  are  para- 
sitic on  man  :  ( I )  Pediculus  capitis  ;  ( 2 )  Pediciilus 
vesiimenti  vel  corporis  ;  and  (3)  Pediculus  pubis. 


1.  Pediculus  capitis.— This  species  of  pedi- 
culus infests  the  head,  especially  the  occiput  ;  and 
deposits  its  eggs  on  the  shaft  of  the  hair,  usually  not 
far  from  the  root.  The  ovum  is  a  small  oval,  semi- 
transparent  body,  somewhat  cupped  at  its  free 
extremity,  and  very  firmly  attached  '  by  a  short 
pedicle  to  the  hair.  The  young  are  hatched  in 
about  five  days.  The  louse  when  full-grown  is 
about  2 '5  mm.  in  length,  the  female  being  larger 
than  the  male.  The  head,  thorax,  and  abdomen, 
which  is  oval,  are  distinct.  The  head  is  furnished 
with  two  short  antenna;,  and  large,  black,  pro- 
minent eyes.  Springing  from  the  thorax  are  six 
well-developed  legs,  armed  with  strong  claws,  with 
which  the  animal  grasps  the  hair.  On  the  back  of 
the  male  is  seen  a  conspicuous,  elongated,  conical 
organ,  the  penis.  The  posterior  end  of  the  female 
is  notched.  The  animal  is  of  a  semi-transparent, 
dirty-white  colour,  and  is  covered  with  short, 
scattered  hairs. 

2.  Pediculus  vestimenti.  —  This  species 
closely  resembles  in  shape  and  general  appearance 
the  Pediculus  capitis,  but  is  of  larger  size.  It  infests 
the  underclothing,  with  a  preference  for  that  of  a 
woolly  kind,  and  it  attacks  and  irritates  the  parts  of 
the  skin  that  are  covered  by  clothes.  The  ova  are 
generally  deposited  on  the  wool  or  fibre  of  the 
clothing,  but  occasionally  on  the  hair  of  the  skin 
as  well,  and  the  young  are  hatched  in  about  five  or 
six  days. 

3.  Pediculus  pubis. —This  is  much  smaller 
and  relatively  shorter  than  either  of  the  other 
species,  and  the  line  of  separation  between  abdomen 
and  thorax  is  less  marked.  The  abdomen  is  short 
and  rounded,  which  gives  the  animal  a  crab-like 
shape.  Like  the  other  species,  it  has  six  legs  ;  of 
these  the  four  posterior  are  armed  with  strong  claws 
for  grasping  the  hair.  This  louse  infests  the  pubic 
region,  and  occasionally  the  axilla  and  hairy  parts 
of  the  body  and  face,  especially  the  eyelashes.  The 
ova  are  found  firmly  attached  to  the  hairs  near  the 
roots. 

The  diff"erent  species  of  pediculi  do  not  bite,  as 
they  have  no  jaws  ;  but  they  pierce  the  skin  or 
insert  their  probosces  along  the  ducts  opening  on 
the  surface,  and  draw  blood  by  means  of  a  sucking 
apparatus  or  hauste/lu/ii,  and  in  this  way  they 
derive  their  sustenance  from  the  human  body. 
Regarded  in  a  pathological  aspect,  the  presence  of 
pediculi  is  described  as  a  disease  under  the  name  of 
morbus  pedicularis,  or  phthiriasis.  See  Phthiri- 
asis.  Robert  Liveing. 

PEDILUVIUM.— Baths. 

PELLAGRA  (niWa,  the  skin  ;  and  a-ypa,  a 
seizure). — Synon.  :  Erythema  Pellagrosum  ;  Fr. 
Pellagj-e  ;  Ger.  Pellagra. — An  erythema  of  the  skin, 
indigenous  to  hot  countries,  and  common  among 
the  peasants  in  Italy,  Spain,  and  the  South  of 
France,  which  makes  its  appearance  on  the  parts 
ot  the  body  most  exposed  to  the  light,  especially  the 
back  of  the  hands,  the  neck,  and  the  breast.  It  is 
accompanied  by  marked  mental  symptoms,  and  is 
believed  to  be  due  to  poisonous  maize  taken  as  food. 
See  pp.  488  and  554. 

PELVIC  ABSCESS.— Definition.— An  ab- 
scess situated  in  the  pelvis  and  generally  connected 
with  some  uterine  or  intestinal  affection. 

.Etiology. — Pelvic  abscess  may  result  from 
cellulitis,   peritonitis,    pyosalpingitis,  suppurating 
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ovaries,  hematocele,  or  suppurative  disease  of  the 
bladder  or  the  intestine  :  not  infrequently  many  of 
these  are  combined,  and  it  is  often  difficult  or  im- 
possible to  determine  its  primary  origin. 

Symptoms  and  Course. — Pain  and  increased 
tenderness,  rigors  and  hectic  fever  supervening 
upon  the  symptoms  of  inflammation  of  any  of  the 
organs  above  mentioned,  generally  point  to  deep- 
seated  suppuration.  As  it  approaches  the  surface 
the  skin  or  vaginal  mucous  membrane  may  become 
oedematous. 

An  abscess  in  the  pelvis  conforms  to  the  same 
laws  as  abscesses  in  other  parts,' its  extension  de- 
pending upon  the  relative  firmness  and  tension  of 
the  surrounding  tissues  ;  it  burrows  in  the  direction 
of  least  resistance,  and  may  open  in  any  of  the  fol- 
lowing positions  :  ( l)  Through  the  abdominal  walls  ; 
(2)  into  the  pelvic  viscera  ;  (3)  through  the  floor  of 
the  pelvis  ;  (4)  through  the  pelvic  foramina  ; 
(5)  into  the  lumbar  region  ;  or  (6)  into  the  general 
peritoneal  cavity.  No  doubt  its  starting-point  has 
much  to  do  with  its  subsequent  course,  which  de- 
pends chiefly  on  anatomical  conditions.  Should 
an  abscess  open  into  the  peritoneal  cavity,  which  it 
rarely  does,  peritonitis  ensues,  and  the  primary 
disease  may  be  lost  to  view  owing  to  the  gravity  of 
the  secondary  lesion.  Should  it  open  into  the  bowel, 
there  occurs  a  discharge  of  pus  and  feeces  from  the 
bowel,  often  of  a  most  foetid  character,  especially  if 
there  be  entry  of  gas  into  the  abscess.  An  opening 
into  the  bladder  may  cause  a  long-continued  cystitis. 

Treatment. — Pelvic  abscess  must  be  treated  as 
deep-seated  abscesses  in  other  parts  of  the  body — 
in  the  commencement  by  hot  fomentations  or 
poultices,  but  when  matter  has  formed  it  should  be 
evacuated  as  soon  as  possible.  In  many  cases  an 
absces^  can  be  punctured  or  incised  through  the 
vagina,  and  the  cavity  washed  out  with  some  anti- 
septic solution  ;  and  the  low  mortality  and  freedom 
from  the  dangers  and  risks  inseparable  from  major 
operations  should  secure  the  employment  of  these 
methods  in  every  suitable  case.  But  in  the  majority 
of  cases  of  pelvic  suppuration  more  radical  measures 
are  required,  and  incision  may  be  made  either  from 
the  vagina  or  by  the  abdominal  walls.  The  uterus 
and  appendages  may  be  removed  or  not  according 
to  the  circumstances  met  with  in  different  cases. 
The  operations  have  been  classified  as  follows  by 
Sanger : — 

1.  Vaginal  0/f;-i2/'/(7;/j.  -((7)  Anterior  col pocoelio- 
tomy  ;  (/')  posterior  colpocceliotomy  ;  (c)  anterior 
and  posterior,  combined  with  uni-  or  bilateral 
salpingo-oophorectomy  ;  (</)  colpohysterectomy  ; 
(f)  colpo-hystero-salpingo-oophorectomy. 

2.  Ahdomuial  Operations. — (a)  Uni-  or  bilateral 
ccelio-salpingotomy  ;  (/))  coelio-salpingo-oophoro- 
hysterectomy  ;  [c)  Ijilateral  ccelio-salpingo-oophorec- 
tomy,  with  supra-vaginal  hysterectomy. 

3.  ' Ahdoiiiiiio-vaginal  liystero-salpiiign-oofhofer- 
toniy. 

4.  Sacral  or  parasacral  ca'hotoiny. 

William  J.  Smyly. 

PELVIC  CELLULITIS.— Synon.  Parametritis. 

Definition. — An  inflammation  of  the  areolar 
tissue  surrounding  the  pelvic  organs  both  in  the 
male  and  female,  but  much  more  frequently  in  the 
latter,  and  therefore  more  especially  of  the  areolar 
tissue  in  connection  with  the  uterus  and  its  ap- 
pendages. 

/Etiology. — Pelvic  cellulitis  is  never  idiopathic, 


but  always  results  from  the  invasion  of  the  tissues 
by  micro-organisms,  most  frequently  streptococci, 
more  rarely  staphylococci,  colon-bacilli,  gonococci, 
and  the  bacilli  of  influenza,  and  diphtheria.  In 
the  great  majority  of  cases  these  enter  by  a  wound, 
though  the  gonococcus  may  directly  penetrate  the 
mucous  membrane  and  invade  the  cellular  tissue 
(Wertheim). 

At  least  two-thirds  of  the  cases  are  the  result  of 
childbirth.  Next  to  this  gynaecological  manipula- 
tions furnish  the  largest  number  of  cases  ;  such,  for 
example,  as  rough  and  unskilful  examination  with 
dirty  fingers  and  uncut  nails  ;  explorations  of  the 
uterus,  especially  when  sloughing  cancer  or  myo- 
mata  are  encountered  ;  the  passage  of  a  sound  or 
dilators,  especially  sponge  and  sea-tangle  tents 
without  sufficient  aseptic  precautions  ;  neglected 
pessaries,  especially  if  dirty,  rough,  and  liadly 
fitting,  intra-uterine  stems,  and  vaginal  tampons  ; 
and  operations,  either  vaginal  or  intra-peritoneal, 
where  the  cellular  tissue  is  exposed  and  infected. 

It  has  been  attributed  to  excessive  venery,  mas- 
turbation, sponges  and  other  materials  employed  to 
prevent  conception,  and  articles  introduced  for 
onanistic  purposes.  Cold  is  not  often  a  cause  of 
cellulitis,  but  by  depressing  vitality  it  might  cause 
an  aggravation  of  a  parametritis  previously  over- 
looked. It  has  also  resulted  from  suppuration  or 
sloughing  of  myomata,  hrematomata,  and  hydatid 
or  dermoid  cysts  ;  from  extension  of  inflammation 
from  the  rectum,  bladder  or  appendix  ;  or  from 
the  bones,  periosteum,  or  joints. 

Pathological  Anatomy.  —  Pelvic  cellulitis  may 
be  a  part  of  a  general  systemic  infection,  or  it  may 
be  localised  as  a  parametric  phlegmon.  The  terms 
malignant  and  benign,  employed  by  Schroeder, 
would  suggest  that  these  two  forms  are  essentially 
distinct  ;  but  the  difterence  is  only  one  of  degree 
and  not  of  kind,  and  depends  upon  the  virulence  of 
the  poison  and  the  resisting  power  of  the  tissues. 

Parametric  phlegmon  commences  with  cedema  of 
the  cellular  tissue  followed  by  a  small-celled  infil- 
tration. At  first  it  is  soft,  but  as  the  fluid  is  ab- 
sorbed it  becomes  hard.  It  usually  begins  at  one 
side  of  the  cervix,  but  soon  completely  surrounds 
it,  and  spreads  outwards  into  the  broad  ligament, 
separating  its  layers,  and  generally  causing  a 
bulging  of  its  posterior  aspect  ;  though  occasion- 
ally, when  the  lesion  from  which  it  originates  is 
situated  in  the  anterior  part  of  the  cervix,  the 
anterior  layer  is  Vjulged  forwards.  It  may  extend 
outwards  to  the  pelvic  wall,  forwards  to  the  obturator 
foramen,  or  backwards  to  the  sciatic  notch.  In 
some  cases  it  extends  into  the  iliac  fossa,  and  up  to 
the  crest  of  the  ilium.  It  may  cause  thrombosis  of 
the  pelvic  veins,  and  oedema  of  the  lower  extremi- 
ties [phlegmasia  alba  dolens).  In  other  cases  it 
extends  over  or  under  Poupart's  ligament  to  the 
cellular  tissue  of  the  thigh.  If  it  extends  forwards 
towards  the  l)ladder  it  may  cause  a  paracystitis, 
though  this  is  more  frequently  the  result  of  sup- 
puration or  ulceration  of  the  bladder  ;  it  may  in- 
volve the  cavum  Retzii,  and  the  subperitoneal  tissue 
of  the  anterior  abdominal  wall.  Sometimes  it  de- 
scends along  the  vagina  (pai-acolpitis)  ;  at  others  it 
extends  backwards,  involving  the  folds  of  Douglas 
surrounding  the  rectum  [paraproctitis),  and  extends 
upwards  beneath  the  peritoneum  of  the  posterior 
pelvic  wall.  Should  suppuration  occur  it  may  form 
a  single  abscess  or  a  dift'use  purulent  infiltration 
[epouge  piirulente).     It  most  frequently  points  above 
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Poupart's  ligament.  Sometimes  it  passes  backwards, 
causing  extensive  burrowing,  and  sometimes  point- 
ing at  or  above  the  iliac  crest.  Sometimes  it 
escapes  from  the  pelvis  by  the  sciatic  notch,  and 
opens  in  the  gluteal  region.  Occasionally  it  follows 
the  femoral  vessels  into  Scarpa's  triangle.  In  others 
it  opens  into  the  rectum,  bladder  or  vagina. 

In  chronic  or  cirrhotic  cellulitis  bands  of  cicatri- 
cial tissue  are  found,  most  frequently  at  the  bases  of 
the  broad  ligaments,  and  generally  in  association 
with  deep  cervical  lacerations  ;  or  cordlike  bands 
radiating  outwards,  upwards,  forwards  or  back- 
wards in  the  folds  of  Douglas  {parametritis 
posterior),  causing  displacement  and  fixation  of  the 
neighbouring  organs.  Chronic  circumscribed  cellu- 
litis is  generally  the  result  of  ulceration  of  the 
bladder  or  rectum. 

Chronic  cellulitis  sometimes  leads  to  complete 
atrophy  of  the  cellular  tissue  of  the  broad  ligaments 
{parametritis  atrophicans). 

Symptoms  and  Course. — Clinically  cellulitis 
may  be  divided  into:  (l)  Acute  injiammation, 
including  {a)  malignant  form,  {b)  parametric 
phlegmon  ;  (2)  Chronic  injiammation,  which  may 
be  either  ((?■)  circumscribed,  or  {h)  diffuse. 

The  malignant  form  is  a  part  of  acute  lymphatic 
septiccemia  {see  Puerperal  Fever).  A  para- 
metric phlegmon  may  in  some  cases  give  rise  to 
very  slight  symptoms,  perhaps  merely  a  sense  of 
uneasiness  in  the  lower  part  of  the  abdomen,  and 
may  easily  be  overlooked.  Usually,  however,  it 
commences  with  a  sense  of  chilliness,  seldom  a  pro- 
nounced rigor,  followed  by  fever  of  a  remittent 
character.  The  temperature  rises  rapidly,  often 
reaching  I02°-I04°  F.  the  first  evening,  falling  a 
degree  or  more  the  following  morning,  and  rising 
again  at  night.  The  pulse  corresponds  to  the 
temperature,  beating  from  90-IOO  per  minute  with 
a  temperature  of  102°  F.  The  patient  complains 
of  dull  aching  pains  in  the  pelvis,  thirst  and 
languor.  Along  with  these  there  may  be  obstinate 
constipation  and  pain  on  defsecation.  The  urine  is 
scanty,  and  there  is  often  frequent  micturition, 
but  seldom  retention  of  urine.  The  thigh  of  the 
corresponding  side  is  often  flexed.  In  the  early 
stage  there  being  only  an  effusion  of  fluid  its  detec- 
tion is  difficult  ;  but  as  the  phlegmon  becomes 
harder  it  is  easily  palpated,  and  we  become  aware 
of  a  dense  mass  usually  to  one  or  other  side  of  the 
uterus,  but  if  large  entirely  surrounding  the  organ, 
which  is  pushed  to  the  opposite  side  or  firmly  em- 
bedded in  it.  Favourable  cases  may  recover  in  a 
few  days,  but  generally  go  on  for  weeks  before  ab- 
sorption takes  place.  Prolonged  fever  generally 
points  to  suppuration,  but  not  invariably,  and  it  may 
occur  after  an  apyrexial  interval  attended  by  shiver- 
ing high  fever  and  other  symptoms  of  the  initial 
stage. 

Diagnosis. — Cellulitis  has  been  mistaken  for 
peritonitis,  tubal  disease,  intra-ligamentous  tumours, 
such  as  dermoids,  sarcomata,  hydatid  cysts,  intra- 
peritoneal hoematomata,  and  malignant  infiltration 
of  the  cellular  tissue. 

Prognosis. — The  prognosis  in  cases  of  ordinary 
phlegmon  is  good  even  when  it  is  extensive,  and  when 
suppuration  has  occurred  ;  in  the  malignant  form, 
however,  it  is  bad  ;  and  there  are  many  cases  in 
which  it  is  doubtful,  for  example  where  pyoemia  has 
developed  from  a  secondary  infection  through  the 
veins,  and  where  an  abscess  having  burst  into  the 
rectum   its   contents   become    putrid.  Chronic 


cellulitis  is  not  dangerous  to  life,  but  the  patient  as 
a  rule  continues  to  be  an  invalid. 

Treatment. — Prophylactic  measures  include 
careful  asepsis  during  delivery,  and  in  all  gyneco- 
logical manipulations  ;  and  the  immediate  suture  of 
cervical  lacerations. 

Curative.  — An  ice-bag  applied  to  the  hypo- 
gastrium  is  useful,  but  care  must  be  taken  not  to 
freeze  the  integuments  ;  others  prefer  hot  fomen- 
tations or  poultices.  Abstraction  of  blood  by 
leeching  the  groins,  or  puncturing  the  cervix,  is  not 
so  often  employed  at  the  present  time  as  formerly. 
The  bowels  should  be  freed  by  enemata  or  mild 
aperients,  such  as  castor  oil,  calomel,  or  magnesia. 
Opium  should  be  used  with  caution,  but  alcohol 
should  be  freely  administered  as  in  all  septic 
diseases.  The  strength  should  at  the  same  time  be 
supported  by  easily  assimilable  nourishment.  To 
promote  absorption  in  the  later  stages  tonics,  such 
as  iron  and  quinine,  are  advisable  ;  also  iodide  of 
potassium.  Moist  applications  to  the  abdomen  in 
the  form  of  a  wet  pack  are  useful,  and  copious  in- 
jections of  hot  water  ;  glycerine  or  ichthyol-gly- 
cerine  plugs  are  also  advisable.  Where  absorption 
has  been  long  delayed  good  results  have  been  re- 
ported from  massage.  Pus  should  be  evacuated  as 
soon  as  possible  after  detection. 

William  J.  Smyly. 

PELVIC  H>CMORRHAGES.— Hemorrhages  in 
and  around  the  pelvis  may  be  tabulated  as  follows  : 

1.  HiTtnorrhages  into  Viscera  :  {a)  hjemato- 
colpos  ;  {h)  hcematometra  ;  {c)  hematosalpinx  ; 
{d)  hemorrhage  into  the  ovary  (follicular  apoplexy). 

2.  Hicmorrhage  into  Coiitiective  Tissue  :  {a) 
vulvar  hematoma  ;  {h)  hematoma  of  the  broad 
ligament. 

3.  Hiejnorrhage  into  the  Pelvic  Peritoneal  Cavity 
{hccmatocele)  :  {a)  diffuse  hematocele  ;  {b)  encysted 
hematocele. 

I.  Intra-visceral  Haemorrhages.  —  Etio- 
logy.--(a)  Hicinatocolpos. — When  the  hymen  is 
congenitally  imperforate  and  the  ovaries  and  uterus 
normal,  menstruation  occurs  at  a  somewhat  post- 
poned puberty,  and  the  resulting  hemorrhage  is 
pent  up  in  the  vagina.  Each  month  this  accumula- 
tion increases  and  becomes  viscid  and  discoloured 
owing  to  the  more  watery  elements  becoming  re- 
absorbed and  mixed  with  mucus. 

{b)  Ilicmatomctra. — In  long-standing  cases  of 
hematocolpos,  first  the  cervix  and  then  the  uterus 
may  become  gradually  distended  with  altered  blood  ; 
but,  as  a  rule,  hematometra  is  produced  when  the 
vagina  is  blocked  at  the  uterine  end  by  a  membranous 
or  solid  partition,  or  when  the  vagina  is  more  or 
less  completely  absent.  In  such  cases  it  is  asso- 
ciated with  distension  of  only  the  uterine  end  of 
the  vagina.  Hematometra  alone  is  usually  the 
result  of  acquired  cicatricial  stenosis  of  the  cervix, 
or  of  congenital  atresia  of  the  external  os  uteri  ; 
and  this  latter  is  sometimes  observed  in  a  single 
horn  of  a  double  uterus. 

(<■)  H(cmatosalpinx. — Hemorrhage  into  a  Fal- 
lopian tube  may  be  secondary  to  hematometra  of 
acquired  or  congenital  formation.  It  may  also  be 
the  result  either  of  hemorrhage  into  the  decidua 
of  a  tubal  gestation,  in  which  case  it  leads  either 
to  the  formation  of  a  mole  or  to  rupture  of  the  tube  ; 
or  of  tubal  menstruation  with  a  closed  uterine  end. 

{d)  Huvnorrhage  into  the  Ovary  (Ovarian  or 
follicular  apoplexy) — During  the  process  of  matura- 
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tion  of  the  ovum  the  vascularity  of  the  Graafian 
follicle  is  increased.  This  may  occasionally  lead  to 
more  hemorrhage  than  usually  occurs  into  the 
follicle  either  before  or  after  the  escape  of  the  ovum, 
causing  a  much  greater  bulging  than  is  usually  due 
to  a  corpus  luteum. 

Symptoms  and  Physical  Signs. — In  cases  of 
retained  menstruation  of  congenital  origin  the  girl 
will,  after  puberty,  complain  of  primary  amenor- 
rhoia  associated  with  periodic  pelvic  pain.  On 
abdominal  examination  a  hypogastric  tumour  may 
be  felt,  which  is  either  a  small  uterus  perched  up 
on  a  distended  and  elongated  vagina,  or  a  uterus 
also  distended  with  blood.  On  a  vulvar  examina- 
tion being  made,  the  hymen,  or  a  membrane  im- 
mediately adjacent  to  it,  is  seen  to  bulge  and  to 
become  tense  during  forced  expiration.  If  the 
memljrane  is  thin,  the  dark  colour  of  the  retained 
blood  can  be  ol)served.  Examination  per  tectum 
will  prove  this  fluid  to  be  in  the  vagina.  Some- 
times one  half  of  a  double  vagina  and  uterus  is  thus 
affected,  If  the  uterus,  or  the  uterus  and  only  the 
upper  end  of  the  vagina  are  distended,  a  bulging 
(iil-de-sac  will  be  found  pei'  vagiiiain,  and  the  dis- 
tended portion  can  plainly  be  felt  by  rectal  exami- 
nation. 

Treatment. — The  treatment  of  all  such  col- 
lections of  retained  menstrual  blood  has  to  be 
carried  out  with  scrupulous  attention  to  antiseptics 
and  avoidance  of  all  haste  or  force.  In  cases  of  un- 
complicated hrematocolpos  a  crucial  incision  should 
be  made  into  the  bulging  hymen,  and  the  viscid 
fluid  allowed  to  slowly  empty  itself  for  some  hours 
afterwards  into  antiseptic  gauze.  The  same  rule 
should  be  adopted  in  cases  of  combined  hremato- 
colpos  and  hasmatometra.  The  greatest  possible 
care  should  be  taken  to  avoid  either  sudden  empty- 
ing of  the  passages  by  hot  or  cold  douches  or  by 
supra-pubic  pressure,  lest  the  uterus  should  be 
stunulated  to  contract  suddenly  and  the  blood  should 
regurgitate  into  the  peritoneal  cavity.  This  is 
especially  dangerous  in  cases  of  ha;matosalpinx. 
Absolute  rest  in  bed  for  ten  days  in  all  such  cases 
is  essential.  In  cases  of  uncomplicated  hremato- 
metra  the  obstruction  must  Ije  dissected  through 
and  the  retained  fluid  allowed  to  slowly  emerge 
along  a  thin  gauze  drain.  Subsequently,  a  tube 
may  have  to  be  worn  to  keep  the  part  patent.  Such 
uterine  and  high  vaginal  obstructions  are  very  diffi- 
cult to  keep  permanently  open,  chiefly  because 
most  of  the  patients  with  such  conditions  are  not 
endowed  with  much  mental  aptitude  for  carrying 
out  the  requisite  measures. 

2.  Haemorrhages  into  Connective  Tissue. 
[a)  Vulvar  Huinatoma.  —  Occasionally  a  pudendal 
vein  gives  way  during  the  second  stage  of  labour  or 
as  a  result  of  a  blow,  and  if  the  skin  remains  intact 
a  vulvar  hematoma  results.  Such  an  accident 
occurring  during  labour  is  commonest  in  primiparLe, 
because  in  multipara;  the  veins  are  more  varicose 
and  superficial,  and  tend  to  burst  externally.  If  a 
large  hematoma  is  formed,  obstruction  to  the  pre- 
senting part  may  result. 

Symptoms. — The  usual  symptom  is  severe  pain 
in  one  labium  majus,  felt  suddenly  during  a  '  pain,' 
in  the  later  part  of  the  second  stage,  and  not 
infrequently  'shock  '  results.  On  examination,  the 
swelling  of  the  labium  is  found  to  be  irreducible, 
dark  in  colour,  bulging  over  the  labium  of  the  other 
side,  tense  and  fluctuating,  but  gradually  getting 
less  elastic  as  the  blood  coagulates,  and  finally 


getting  boggy  from  redema  round  the  effusions. 
There  is  no  impulse  on  coughing.  It  is  distinguished 
by  its  history  and  by  its  physical  signs  from  a  dis- 
tended Bartholini's  gland,  labial  abscess,  hernia, 
or  varicose  veins. 

Treatment. — If  there  is  definite,  though  slight, 
obstruction  and  the  head  presents,  delivery  should 
be  accomplished  with  forceps.  If  the  obstruction 
is  such  that  forcible  delivery  would  bruise  or  tear 
the  swollen  parts,  the  tumour,  after  the  vulva  has 
been  shaved,  must  be  incised  on  the  cutaneous 
aspect,  along  the  long  axis  of  the  labium,  the  clot 
turned  out,  and  pressure  applied  till  the  child  is 
born,  any  bleeding  point  being  tied.  If  the  wound 
can  be  made  quite  clean  and  free  from  any  adhering 
clot,  a  few  buried  purse-string  sutures  will  approxi- 
mate the  surfaces,  and  an  attempt  may  be  made 
by  outside  pressure  to  promote  primary  union. 
As  a  rule  such  cavities  do  not  thus  heal,  and  may 
be  packed  with  gauze,  and  allowed  to  granulate  up. 
If  the  hematoma  form  apart  from  pregnancy,  rest 
in  bed  with  moderate  pressure  will  ensure  absorption 
in  two  or  three  weeks. 

{/;)  Hiematoiim  of  the  Broad  Ligament. — Hema- 
toma of  the  broad  ligament  is  more  common  than 
is  generally  thought,  and  one  of  its  causes  is  the 
downward  rupture  of  a  tubal  gestation,  a  rupture 
generally  about  the  middle  third  of  the  floor  of  the 
tube.  The  blood  is  collected  between  the  layers 
of  the  meso-salpinx — an  advantageous  position  be- 
cause considerable  resistance  is  offered  by  the  con- 
nective tissue  of  the  broad  hgament,  and  by  the  broad 
ligament  itself,  and  the  hemorrhage  is  thereby 
generally  localised.  The  blood  may  become  ab- 
sorbed and  the  pregnancy  (tubo-ligamentary)  con- 
tinue. Another  cause  of  the  hemorrhage  is  the 
rupture  of  a  vein  from  parovarian  varicocele,  leading 
to  an  extravasation  of  blood  which  may  be  suffi- 
ciently large  to  produce  syncope.  Blows,  or  sexual 
excesses,  or  straining  at  stool  or  during  labour,  may 
tie  the  exciting  causes.  These  hematomata  are  also 
a  common  result  of  faulty  ligature  of  the  broad 
ligament  after  enucleation  of  a  tumour.  They  are 
generally  unilateral.  Cases  are  occasionally  seen 
where  the  hemorrhage  has  spread  along  the  back 
of  the  uterus,  stripping  off  the  peritoneum,  and  ex- 
tending to  the  other  side,  thus  simulating  an  intra- 
peritoneal hematocele. 

Symptoms. — There  is  often  a  history  of  some 
strain,  though  in  the  case  of  tubal  gestation  the 
rupture  may  take  place  spontaneously  owing  to  con- 
tinued growth  and  thinning  of  the  fcetal  coverings. 
There  is  definite  shock,  coming  on  somewhat  gra- 
dually, although  fairly  sudden  as  compared  with 
anything  like  the  symptoms  of  an  inflammatory 
attack.  Pain  soon  follows,  due  to  the  separation  and 
stripping  oft"  of  the  coverings  of  the  broad  ligament. 
With  that  follows  pressure — pressure  on  the  uterus, 
and  indirectly  on  the  bladder  and  the  rectum.  If 
the  hemorrhage  is  at  all  extensive  the  anemia  is 
well  marked,  but  rarely  is  there  any  pyrexia,  which 
is  important  in  differentiating  it  from  broad-liga- 
ment phlegmon,  in  which  a  rigor  and  pyrexia  occur 
with  pelvic  pain. 

Per  vagiiiain  there  is  a  distinct  tumour,  gene- 
rally rounded  and  at  first  not  hard,  but  rapidly 
becoming  so.  The  uterus  is  completely  dislocated 
over  to  the  other  side,  and  usually  fixed.  The  fixa- 
tion of  the  uterus  depends  upon  the  position  of  the 
hemorrhage.  If  a  pregnant  tube,  for  instance, 
ruptures  in  its  middle  third,  there  is  not  necessarily 
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a  sufficient  amount  of  hjemorrhage  to  reach  and 
fix  the  uterus.  Usually  there  is  no  exudation 
in  Douglas's  pouch,  and  the  fact  that  there  is  a 
lateral  tumour,  and  that  Douglas's  pouch  is  empty, 
with  these  symptoms  of  internal  haemorrhage,  shows 
that  it  is  not  an  intraperitoneal  case. 

Prognosis. — The  prognosis  in  these  haemato- 
mata  is  generally  excellent.  The  haemorrhage  is 
confined  by  the  broad  ligament  :  it  soon  ceases,  and 
in  a  few  weeks  is  completely  absorbed,  leaving  only 
a  patch  of  induration. 

Treatment. — Recovery  soon  follows  if  the 
patient  is  kept  in  bed  and  the  bowels  open.  If 
absorption,  however,  does  not  occur,  it  is  gene- 
rally for  one  of  two  reasons.  Either  the  diffused 
blood  has  become  infected  from  contiguity  of  bowel, 
and  suppuration  has  occurred  ;  or,  if  the  hajmatoma 
is  due  to  the  rupture  of  a  tubal  gestation,  the  fcetus 
has  remained  in  organic  union  with  the  placenta 
by  means  of  its  cord  and  may  go  on  growing  as  a 
tubo-ligamentary  gestation  {see  Pregnancy,  Dis- 
eases of).  If  suppuration  occur,  a  small  incision 
or  puncture  should  be  made  into  the  swelling  />er 
vaguiain  just  behind  and  to  one  side  of  the  cervix, 
and  the  wound  should  be  enlarged  by  sinus-forceps 
to  avoid  injuring  the  ureter  or  uterine  vessels.  The 
degenerated  blood  can  then  be  washed  out  by 
iodised  water,  and  the  cavity  be  treated  as  an 
abscess,  and  drained  carefully. 

3.  Haemorrhages  into  the  Peritoneal 
Cavity. — Pelvic  Hainatocek. — The  haemorrhage 
here  is  intra-peritoneal. 

^Etiology. — The  most  frequent  cause  is  tubal 
pregnancy,  sometimes  owing  to  rupture  of  the  tube, 
but  more  commonly  to  haemorrhage  from  the  fim- 
briated end  of  the  tube  due  to  the  presence  inside  it 
of  a  partially  detached  haemorrhagic  mole  (missed 
tubal  abortion).  Tubal  abortion  may  also  occur, 
but  if  complete  the  haemorrhage  usually  ceases. 
If  a  mole  remains  in  the  tube,  blood  may  con- 
tinue to  trickle  steadily  from  the  fimbriated  end  of 
the  tube  into  the  peritoneal  cavity.  Rupture  of  an 
'  interstitial  gestation  '  is  also  a  cause  of  hcematocele, 
which  is  usually  diffuse  and  rapidly  fatal.  Rupture 
of  the  uterus  during  the  second  stage  of  labour,  or 
indeed  of  any  aljdominal  vessel  or  viscus,  may 
cause  pelvic  hematocele  by  gravitation  of  blood. 
Haematosalpinx  {see  p.  1170),  haemorrhage  from  a 
ruptured  ovarian  cyst  after  torsion  of  its  pedicle, 
varicocele  of  the  broad  ligament  or  separation  of 
vascular  peritoneal  adhesions  are  other  less  likely 
causes. 

Course  and  Progress. — The  extravasated 
blood  may  be  diffused  or  encysted.  In  the  encysted 
form,  the  haemorrhage  may  from  the  first  be  slight 
and  gradual,  or  it  may  be  arrested  after  a  short 
time.  This  would  allow  adhesions  to  be  formed 
by  lymph  being  thrown  out  round  the  periphery  of 
the  partially  coagulated  blood,  and  if  no  immediate 
or  great  strain  were  put  upon  these  adhesions  by 
a  fresh  outburst  of  hemorrhage,  the  blood  would 
become  'encysted.'  Limiting  adhesions  are  formed 
by  the  exudation  of  lymph  and  by  consolidation 
of  the  outer  layers  of  the  clotting  blood,  glueing 
coils  of  small  intestine  to  the  fundus  uteri  and  the 
mesosalpinx.  Sometimes  after  the  escape  of  a 
tubal  mole,  the  blood  and  mole  gravitate  behind  the 
mesosalpinx,  which  is  dragged  down  by  the  weight 
of  the  distended  tube  and  forms  a  hood  over  the 
collection  of  blood,  and  constitutes  a  variety  of 
'  encystment '  which,  from  its  lateral  position,  is 


easily  mistaken  for  an  intra-ligamentary  haematoma. 
If  oozing  of  blood  into  this  space  continues,  the 
wall  of  the  pseudo-cyst  may  give  way,  or  the  adhe- 
sions which  roof  over  the  space  may  stretch  and 
give  more  room,  or  if  the  upper  adhesions  are 
strong  Douglas's  pouch  may  be  depressed  and  the 
blood  may  burrow  deeply  between  the  rectum  and 
the  vagina.  A  haematocele  may  also  become  en- 
cysted from  pre-existing  adhesions  shutting  off  the 
pelvis  from  the  general  peritoneal  cavity,  as  a  result 
of  antecedent  perimetritis.  If  bleeding  ceases,  the 
cyst-wall  organises  and  may  become  a  definite 
capsule  detached  from  surrounding  viscera. 

Diffused  hematocele  is  more  frequently  the  result 
of  a  tubal  rupture  than  of  a  tubal  abortion  or 
missed  abortion  or  other  source,  because  the  loss  of 
blood  is  so  severe,  so  sudden,  and  so  persistent, 
that  no  opportunity  for  its  becoming  localised  is 
aft'orded.  The  diffuse  form  is  almost  invariably 
fatal  if  not  treated  promptly  by  abdominal  section. 

Symptoms. — As  a  result  of  the  visceral  injury 
or  rupture,  which  has  led  to  the  hemorrhage,  there 
is  some  shock,  but  the  prominent  symptoms  in  these 
cases  are  those  caused  by  internal  hemorrhage. 
These  need  not  be  here  enumerated,  but  are,  of 
course,  most  marked  in  the  cases  of  a  diffuse  hema- 
tocele. Pain  is  usually  a  prominent  symptom,  and 
may  be  very  severe.  The  mental  faculties  are 
clear.    Metrorrhagia  is  usually  present. 

Physical  Signs. — In  the  diffuse  form  there  is 
some  abdominal  distension,  but  as  a  rule  no  phy- 
sical evidence  of  the  hemorrhage  is  discoverable 
either  by  the  abdomen  or  per  vagi?iaii!  except  a 
patchy  dulness  here  and  there,  not  confined  to  the 
localities  usually  dull  in  ascites.  The  diagnosis  has 
to  be  made  almost  entirely  by  the  symptoms  of 
internal  hemorrhage,  by  the  history,  which  is  often 
extremely  vague,  and  by  exclusion  of  other  sources 
and  positions  of  the  blood  extravasated. 

In  the  encysted  form  the  physical  signs  are  more 
definite.  The  blood  is  collected  so  as  to  form  at 
first  an  elastic  mass,  which  in  twenty-four  or  forty- 
eight  hours  gets  harder,  filling  perhaps  both  pos- 
terior quarters  of  the  pelvis  and  Douglas's  pouch, 
unless  limited  to  one  side  by  adhesions.  It  is 
usually  roofed  over  by  intestines  and  omentum  and 
mesosalpinx,  and  is  thus  confined  primarily  to  the 
true  pelvis ;  gradually  if  hemorrhage  persist  or 
recur  it  extends  upwards  and  may  reach  the  um- 
bilicus with  its  upper  surface  arched  like  the  dia- 
phragm. It  exerts  pressure  upon  the  uterus  and 
broad  ligament  in  a  direction  upwards  and  forwards, 
upon  Douglas's  pouch  downwards,  and  upon  its 
intestinal  roof  upwards,  so  that  the  fundus  uteri 
may  be  elevated  and  felt  above  the  pubes.  If 
hemorrhage  continue  the  adhesions  may  give  way, 
and  the  hematocele  would  then  become  secondarily 
diffuse,  and  if  it  continued  and  did  not  again  be- 
come encysted,  it  might  prove  fatal.  As  a  rule, 
however,  the  adhesions  get  denser,  the  outer  layers  of 
the  blood  become  consolidated,  and  further  hemor- 
rhage is  lessened  by  the  resulting  pressure,  and 
arrested  by  thrombosis  in  the  bleeding  vessels. 
Sometimes  the  temperature  rises  from  the  tension 
present,  or  fever  may  accompany  the  formation  of 
peritoneal  adhesions ;  or  more  rarely  suppuration  may 
ensue  by  infection  from  the  surrounding  intestines. 

Treatment. — In  the  encysted  form  of  hema- 
tocele interference  is  not  called  for  unless  the  tem- 
perature rises,  or  the  tension  greatly  increases,  or 
the  tumour  is  definitely  enlarging.     The  writer 
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has,  under  such  circumstances,  operated  in  all  such 
encysted  cases  by  vaginal  incision  (posterior  colpo- 
tomy)  followed  by  gauze-packing,  with  invariably 
good  results,  but  cases  are  recorded  where  haemor- 
rhage has  recurred,  requiring  abdominal  section  to 
reiiiove  the  affected  tube  or  seize  the  bleeding  point. 
In  such  operations  it  is  rare  to  find  the  faHus  or 
tubal  mole  among  the  blood  clot,  and  it  is  not 
necessary  to  try  to  find  and  ligate  the  bleeding  point. 
The  haemorrhage  usually  ceases  at  once  and  does 
not  recur. 

In  the  diffuse  form  abdominal  section  is  abso- 
lutely and  immediately  necessary.  If  the  patient  is 
evidently  losing  ground,  or  if  there  has  been  a 
recurrence  of  haemorrhage  and  it  is  impossible  to 
make  out  a  tumour  definitely  outlined  below  in 
Douglas's  pouch  and  above  in  the  abdomen,  it  is 
evident  that  the  blood  is  not  encysted  ;  and  in  that 
case  it  becomes  one's  duty  to  operate  through  the 
abdomen  at  once,  even  if  the  pulse  can  only  just  be 
felt  at  the  wrist.  When  the  abdomen  is  opened 
blood  wells  out,  and  fresh  haemorrhage  is  apt  to 
arise  owing  to  reduction  of  pressure.  The  incision 
should  be  about  three  inches  long,  and  no  time 
should  be  lost  in  sponging  out  blood-clot.  Feel  at 
once  for  the  fundus  uteri,  and,  presuming  the  bleed- 
ing is  tubal,  draw  the  fingers  along  the  two  tubes 
until  the  lump  or  irregularity  on  the  one  or  the 
other  side  is  felt.  Seize  this  lump  and  clamp  the 
ligament  on  each  side  with  Spencer  Wells's  large 
forceps,  and  the  haemorrhage  is  then  entirely  under 
control.  The  blood-clot,  and  perhaps  the  mole  or 
the  detached  fcetus,  can  then  be  removed  at  leisure, 
and  the  patient  rallied  by  a  rectal  or  venous  saline 
injection.  Ligatures  are  then  applied  on  each  side 
of  the  gestation-sac,  which  can  be  removed  bodily. 
This  operation,  even  in  apparently  moribund  cases, 
has  been  so  often  successful  that  it  should  be  per- 
formed as  soon  as  indications  are  absolute.  It  is  a 
good  plan  to  have  the  vein  in  the  arm  prepared  for 
a  saline  injection  by  another  surgeon  while  the 
abdominal  incision  is  being  made.  See  Saline 
Solution,  Infusion  of.  Amand  Routh. 

PELVIC  PERITONITIS.— Synon.:  Peri-metri- 
tis  ;  Pelveo-peritonitis. 

Definition. — An  acute  or  chronic  inflamma- 
tion affecting  the  pelvic  peritoneum. 

Frequency. — From  the  result  of  600  autopsies 
on  women  Beigle  found  that  90  per  cent,  showed 
evidences  of  pelvic  peritonitis  ;  Bandl  estimated  its 
frequency  as  66  per  cent. 

/Etiology.  —  The  exciting  causes  are  micro- 
organisms or  their  products  :  especially  septic, 
putrid,  gonorrhoeal,  and  tubercular  infections.  It 
is  almost  always  secondary  to  disease  in  neighbour- 
ing organs  and  tissues.  It  frequently  follows  a 
septic  metritis — the  result  of  childbirth,  abortion  or 
intra-uterine  manipulations  — salpingitis  and  pyosal- 
]5inx.  In  these  cases  the  inflammation  may  extend 
lo  the  peritoneum  either  by  continuity  through  the 
fimbriated  extremity  of  the  tube,  by  penetrating 
its  wall,  or  by  rupture.  It  may  extend  from  the 
ovaries  in  oophoritis,  abscess  or  tumours,  especially 
dermoids.  Pelvic  haematocele  and  cellulitis  are 
generally  associated  with  peritonitis  ;  and  similarly 
inflammatory  and  ulcerative  diseases  of  the  bladder 
or  intestine  may  involve  their  serous  coats ;  the 
vermiform  appendix  especially  being  a  fruitful  source 
of  pelvic  peritonitis.  Primary  inflammation,  the 
result   of  chill   during   menstruation,    has  been 


described,  but  its  occurrence  has  not  been  satis- 
factorily proved.  Peritonitis  has  followed  the 
injection  of  irritating  fluids,  especially  a  solution  of 
nitrate  of  silver,  into  the  uterus  ;  probably  owing 
to  the  escape  of  some  of  the  fluid  through  the 
abdominal  ostium  of  the  tube. 

Pathological  Anatomy. —  The  disease  com- 
mences with  injection  of  the  blood-vessels  of  the 
peritoneum  ;  tlie  surface  loses  its  lustre  and  becomes 
rough  and  coated  with  lymph.  This  is  generally 
but  not  always  followed  by  a  serous  exudation 
which  sometimes  becomes  purulent  or  putrid.  The 
fluid  generally  gravitates  into  Douglas's  pouch, 
where  it  becomes  encapsuled  by  the  agglutination 
of  the  intestines  above  ;  and  as  the  pouch  becomes 
distended  it  forms  a  globular  tumour  which  pushes 
the  uterus  forwards  against  the  abdominal  wall, 
the  rectum  backwards  against  the  sacrum,  the 
posterior  fornix  of  the  vagina  downwards  towards 
the  introitus,  and  lifts  the  intestines  upwards.  In 
some  cases  where  the  pouch  of  Douglas  has  been 
obliterated  by  previous  attacks  the  fluid  may  collect 
in  the  postero-lateral  regions  of  the  pelvis,  and  in 
others  in  the  utero-vesical  pouch.  When  the  fluid 
eflusion  has  been  absorbed  or  evacuated,  or  where 
no  fluid  exudation  has  occurred,  as  is  generally 
the  case  where  the  inflammation  is  due  to  a  gonor- 
rhoeal infection,  adhesion  of  the  opposing  surfaces 
takes  place.  These  adhesions  are  found  as  broad 
surfaces,  as  bands,  or  merely  as  thickenings  of  the 
peritoneum.  They  cause  fixation  of  otherwise 
mobile  organs  and  often  cause  sterility  or  chronic 
invalidism. 

Symptoms.  —  As  the  inflammation  varies  im- 
mensely both  in  extent  and  severity  so  the  sym- 
ptoms may  be  almost  imperceptilile  or  of  a  most 
pronounced  and  alarming  character.  When  the 
disease  follows  childbirth  it  usually  sets  in  acutely 
on  the  second  or  third  day  of  the  puerperium  ; 
where  it  complicates  salpingitis  or  cellulitis  it 
develops  more  insidiously.  It  begins  with  a  feeling 
of  chilliness  and  malaise  rapidly  increasing  to 
intense  pain  with  marked  tenderness.  The  pain  is 
much  more  intense  where  there  is  a  tendency  to 
encapsulation  of  the  effusion,  and  is  therefore 
relatively  a  good  sign.  The  bowels  are  obstinately 
confined  with  retention  of  flatus.  There  is  much 
tympanites  with  rigidity  of  the  abdominal  muscles. 
The  aspect  of  the  patient  is  characteristic  with 
sunken  eyes,  pinched  features  and  anxious  expres- 
sion. The  tongue  is  coated,  thirst  intense,  and 
anorexia  complete  ;  generally  there  is  vomiting  and 
retching,  often  dysuria  or  strangury.  The  tempera- 
ture rises  gradually  with  slight  remissions  and  in 
uncomplicated  cases  seldom  exceeds  102°  F.  The 
pulse  on  the  contrary  rises  rapidly  to  120-130  or 
more  :  it  is  small  and  wiry,  or  in  bad  cases  weak 
and  compressible.  The  course  of  the  disease  varies 
according  to  the  extent  and  intensity  of  the  in- 
flammation and  the  amount  of  effusion.  Resolution 
is  attended  by  a  fall  in  the  temperature,  though  the 
pulse  usually  remains  high.  Should  suppuration 
occur,  however,  the  fever  increases  and  assumes  a 
hectic  character  ;  many  of  the  symptoms  of  the 
initial  stage  return  ;  and  the  pain  and  tenderness 
become  more  concentrated  towards  the  affected 
area. 

Physical  Signs. — At  first  the  chief  sign  is 
tenderness  when  any  part  related  to  the  peritoneum 
is  disturbed.  When  effusion  has  taken  place  it 
forms   an   elastic   or    fluctuating   tumour  which 
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displaces  the  neighbouring  organs  in  a  characteristic 
manner.  Adhesions  are  diagnosed  by  touch  and 
by  the  fixation  of  the  pelvic  organs.  The  uterus 
for  example  may  be  found  retroverted  and  cannot 
be  replaced  even  when  the  patient  is  completely 
anpesthetised  ;  or  if  replaced  it  immediately  returns 
to  its  abnormal  position.  Great  care  must  be 
taken  in  such  manipulations,  as  injury  to  neighbour- 
ing organs  has  in  some  cases  led  to  fatal  results  ; 
and  in  no  case  should  the  uterine  sound  be  em- 
ployed. An  adherent  ovary,  whether  prolapsed 
into  Douglas's  pouch  or  in  its  normal  position,  can 
be  grasped  between  the  fingers  with  unusual  ease 
and  cannot  be  pushed  about  as  a  normal  ovary 
could. 

Diagnosis. — Pelvic  cellulitis  is  generally  com- 
plicated with  peritonitis,  but  the  latter  occurs  very 
frequently  without  the  former  ;  it  is  generally 
possible  therefore  to  distinguish  the  symptoms  of 
both. 

In  peritonitis  the  aspect  of  the  patient,  the 
vomiting,  pain  and  tenderness,  are  characteristic  ; 
the  pulse  is  high  and  the  temperature  relatively 
low.  In  cellulitis  the  temperature  is  higher  and 
the  pulse  not  so  rapid  ;  with  a  temperature  of  102° 
F. ,  for  example,  a  pulse  over  120  would  point  to 
peritonitis,  under  120  to  cellulitis.  The  effusion 
and  absorption  of  the  exudation  is  more  rapid  in 
cellulitis  than  in  peritonitis ;  in  the  former  the 
exudation  commences  to  one  side  of  the  cervix, 
surrounds  and  fixes  it  ;  the  vaginal  mucous  mem- 
brane is  pushed  downwards  and  cannot  be  moved 
over  the  exudation  by  which  it  is  fixed.  In  peri- 
tonitis the  exudation  is  usually  situated  much  higher 
in  the  pelvis.  Lateral  displacements  of  the  uterus 
point  to  cellulitis  ;  ante-position  to  peritonitis. 
When  the  vaginal  mucous  membrane  is  pushed 
down  by  a  peritoneal  effusion  it  is  not  fixed  but  can 
be  moved  over  it.  Such  an  effusion  pushes  the 
rectum  backwards  or  to  one  side,  but  never  sur- 
rounds it,  and  the  rectal  mucous  membrane  can  be 
moved  over  it.  In  parametritis  the  rectum  is 
surrounded  and  narrowed  by  the  exudation,  and  its 
mucous  membrane  firmly  attached  to  it.  The 
relations  of  the  posterior  wall  of  the  uterus  as  felt 
through  the  rectum  are  also  important.  In  cellu- 
litis the  tumour  never  reaches  above  the  line  of 
firm  peritoneal  attachment,  leaving  the  fundus 
free  ;  in  peritonitis  it  may  reach  or  go  above  the 
fundus. 

Prognosis.  -  The  prognosis  is  generally  good, 
so  far  as  life  is  concerned,  so  long  as  the  disease 
remains  localised  to  the  pelvis  ;  but  bad  as  regards 
complete  restoration  to  health. 

Treatment. — In  the  early  stage  of  the  inflam- 
mation our  objects  are  to  favour  encapsulation,  to 
relieve  pain  and  to  support  the  patient's  strength. 
With  these  objects  she  is  kept  as  quiet  as  possible 
in  bed  ;  cold  is  applied  to  the  hypogastrium  by 
frozen  compresses  frequently  renewed,  or  by 
Leiter's  apparatus  ;  the  ice-bag  can  seldom  be 
borne  because  of  its  weight.  Opium  is  given  by 
the  mouth  or  rectum  or  by  hypodermic  injection  ; 
and  fluid  nourishment  administered.  A  few  leeches 
applied  to  the  abdomen  are  often  advantageous,  but 
should  only  be  employed  in  strong  and  plethoric 
subjects.  Antipyretics  are  not  needed  and  do 
harm  by  disordering  the  stomach,  and  purgatives 
should  on  no  account  be  resorted  to.  When  the 
fever  has  abated  the  absorption  of  the  exudation 
should  be  favoured  by  warm  compresses  or  poul- 


tices. In  the  chronic  condition  efforts  are  often 
needed  to  free  the  organs  from  adhesions.  Massage 
(Thure  Brandt),  breaking  down  adhesions  under 
an  ansesthetic  (Schultze),  or  directly  dividing  them 
after  coeliotomy  may  be  required. 

William  J.  Smyly. 

PEMPHIGUS  {v€n<p4,  a  bladder).— Synon.  : 
Pompholyx  ;  Fr.  Peinphigtts  ;  Ger.  Blasenkrank- 
heit. — Pemphigus  is  a  disease  characterised  by  the 
eruption  of  bulte  on  the  skin.  The  term  has  been 
employed  to  indicate  almost  all  the  forms  of  large 
vesicular  or  bullous  eruptions,  but  many  of  these 
are  now  differentiated  from  the  group  and  appear 
in  different  categories,  especially  in  the  case  of  der- 
matitis herpetiformis,  and  the  bullous  eruptions  due 
to  definite  bacterial  and  nervous  influences.  There 
remain  certain  diseases  accompanied  by  the  forma- 
tion of  bullae,  probably  of  totally  distinct  origin, 
but  which  agree  in  some  of  their  clinical  characters, 
to  which  the  term  '  pemphigus'  is  specially  restricted. 
Cases  of  true  pemphigus  must  be  reckoned  among 
the  rare  cutaneous  affections. 

Varieties. — The  following  are  the  chief  forms 
still  described  as  pemphigus  :  — 

Pemphigus  acutus. — Acute  pemphigus  occurs 
less  commonly  than  the  chronic  variety,  but  after 
the  exclusion  of  vesicular  and  bullous  eruptions  due 
to  the  action  of  pyogenic  and  other  bacteria,  urti- 
caria bullosa  and  erythema  buUosum,  there  still 
remain  cases  which  must  be  regarded  as  true  acute 
pemphigus.  The  disease  occurs  at  all  ages,  but  is 
more  common  in  children  than  in  adults.  It  com- 
mences with  symptoms  of  severe  constitutional 
disturbance — sickness,  diarrhoea,  and  pyrexia.  The 
lesions  vary  in  size  from  small  vesicles  to  bull;e  two 
or  three  inches  in  diameter,  and  may  appear  on  any 
part  of  the  skin  ;  the  mucous  membranes  may  also 
be  severely  affected.  The  eruption  appears  in 
crops,  the  bullre,  at  first  full  of  serum,  become 
turbid  rapidly  and  show  a  great  tendency  to  rupture. 
The  skin  itself  becomes  covered  with  scabs  com- 
posed of  the  raised  epithelium  and  a  certain  amount 
of  coagulated  serum.  The  risk  of  septic  infection 
of  the  surface  under  such  circumstances  is  great, 
and  its  occurrence  has  much  to  do  with  the  causa- 
tion of  the  fatal  results.  Cases  are  on  record  in 
which  death  has  occurred  in  a  few  days,  although 
the  average  duration  is  from  three  to  six  weeks. 
The  prognosis  depends  greatly  upon  the  amount  of 
epithelium  destroyed,  as  in  the  case  of  superficial 
barns,  and  is  seriously  affected  by  co-existing  con- 
ditions, the  most  significant  of  which  is  renal  dis- 
ease. The  majority  of  cases  are  fatal,  while  others 
recover  as  from  an  acute  specific  malady.  The 
exact  relations  of  this  type  of  disease  are  not  de- 
fined. For  purposes  of  convenience  the  form  of 
pemphigus  arising  usually  in  adults  who  have  to 
deal  with  organic  material,  as  in  the  case  of 
slaughtermen,  tanners,  and  cooks,  which  is  often 
very  fatal,  is  classified  under  the  term  '  acute 
pemphigus.'  In  these  cases  the  probability  of  the 
inoculation  of  micro-organisms  is  very  great,  and  in 
many  of  them  the  pathogenic  bacterium  known  as 
the  diplococcus  of  Demme  has  been  isolated  from 
the  fluid  in  the  vesicles  and  bullae,  and  from  the 
blood. 

Pemphigus  chronicus  (vulgaris).  — Chronic 
pemphigus  is  the  most  connnon  variety  of  the  dis- 
ease and  is  the  type  of  the  affection.  The  lesions 
appear  as  minute  vascular  points  from  which  rise 
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small  vesicles.  The  vesicles  rapidly  increase  in 
size  until  they  reach  their  maturity,  when  they 
appear  as  bulla;  of  varying  sizes,  the  majority  being 
from  half  an  inch  to  an  inch  in  diameter,  but  large 
bulla;  of  three  inches  in  diameter  are  by  no  means 
uncommon.  These  blisters  have  a  circular  or  oval 
outline,  but  the  border  may  be  sinuous  owing  to  the 
coalescence  of  two  or  more  neighbouring  lesions. 
The  bullte  project  abruptly  from  the  surroiuiding 
skin,  their  walls  are  tense,  often  forming  hemi- 
spherical protuberances.  The  contents  at  first  are 
clear  so  that  the  bulla;  are  semitranslucent,  but 
gradually  they  become  turbid  owing  to  the  presence 
of  leucocytes  and  the  formation  of  fibrin  in  the 
serum.  At  this  time  a  fine  red  areola  may  make 
its  appearance  immediately  surrounding  the  bulla. 
The  fluid  contents  of  the  bulla  become  rapidly 
absorbed,  its  walls  become  flaccid,  and  a  thin  epi- 
dermic scab  remains  ;  or  if  the  walls  rupture,  its 
contents  escape  and  a  scab  of  coagulated  serum  and 
epidermic  material  results.  The  loose  epidermis  or 
the  scab  finally  falls  oft",  leaving  a  reddened  or 
excoriated  surface,  the  redness  of  which  gradually 
gives  place  to  a  brownish  pigmentation  which  may 
last  for  some  time.  Any  individual  lesion  may  pass 
through  these  changes  in  a  few  days,  but  the  erup- 
tion comes  in  crops  and  the  attacks  are  apt  to  recur, 
so  that  the  disease  deserves  the  title  of  '  pemphigus 
chronicus.' 

In  the  case  of  children  and  old  persons,  the 
earliest  symptoms  are  those  of  constitutional  dis- 
turbances such  as  moderate  pyrexia,  shivering,  and 
nausea.  Simultaneously  numerous  small  lesions 
may  occur,  running  their  course  in  a  few  days, 
succeeded  by  a  recurrence  of  constitutional  symptoms 
and  of  eruption.  When  the  area  affected  is  ex- 
tensive, much  discomfort  may  arise  from  the  presence 
of  the  bullae.  Thus  when  the  lower  part  of  the 
back  is  severely  affected  it  is  difficult  for  the  patient 
to  assume  a  comfortable  position,  and  when  the 
excoriations  produced  by  the  removal  of  the  epi- 
dermis are  great,  the  patient  may  become  greatly 
prostrated  owing  to  the  discomfort,  sleeplessness, 
the  effects  of  septic  absorption,  tkc.  A  fatal  result 
may  ensue. 

In  the  case  of  healthy  adults,  on  the  other  hand, 
it  is  remarkable  how  very  little  disturbance  to  the 
general  health  appears  to  be  caused  even  when  the 
attack  of  pemphigus  is  extensive.  A  feeling  of  heat 
or  tingling  as  the  lesions  appear,  the  discomfort  and 
consequent  restlessness  produced  by  the  mechanical 
presence  of  the  bullae  and  attempts  to  avoid  their 
rupture  along  with  slight  disturbance  of  appetite  and 
of  the  general  health  from  confinement  may  be  all 
the  symptoms  noted.  The  mucous  membranes  are, 
as  a  rule,  not  severely  affected.  Septic  infection  of 
the  bullce,  or  of  the  abraded  surfaces,  gives  rise  to 
lymphangitis  and  lymphadenitis  with  symptoms  of 
septicaemia.  In  uncomplicated  cases,  especially  if 
the  kidneys  and  other  organs  are  healthy,  the  dis- 
ease ceases  after  recurrences  which  Ijecome  gradually 
less  and  less  severe,  and  complete  recovery  may 
occur  in  a  few  months. 

Pemphigus  neonatorum. —This  form  of  dis- 
ease occurs  in  newly  born  children  and  may  be 
of  all  degrees  of  severity.  An  eruption  of  small 
vesicles  may  be  limited  to  one  part  of  the  body,  or 
the  eruption  may  affect  the  whole  surface.  The 
bulla;  also  may  vary  in  size  within  wide  limits.  The 
course  of  the  disease  varies  greatly.  In  slight  cases 
very  little  disturbance  of  the  general  health  of  the 


infant  is  noted,  the  degree  of  pyrexia  and  the  consti- 
tutional symptoms  as  a  rule  varying  directly  with 
the  extent  of  area  affected.  A  few  reddened  patches 
remain  after  the  rupture  or  absorption  of  the  con- 
tents of  the  bullae,  and  a  slight  amount  of  pigmenta- 
tion may  remain  for  some  time.  In  cases  where 
the  eruption  appears  over  the  whole  surface  of  the 
body,  the  symptoms  as  a  rule  are  very  severe,  and 
in  such  cases  death  may  occur  in  two  or  three  days. 
The  whole  surface  is  red  from  head  to  foot  owing 
to  denudation  of  the  epidermis,  in  much  the  same 
way  as  in  certain  degrees  of  burning.  In  some 
cases,  in  which  secondary  infections  may  play  a 
part,  ulceration  of  the  affected  areas  supervenes, 
and  one  of  the  forms  of  disease  known  as  dei-ma- 
titis  gangrenosa  infantwn  may  be  produced,  lead- 
ing on  to  symptoms  of  septicaemia  and  pyemia. 

It  is  noteworthy  that  in  many  cases  a  history  can 
be  obtained  of  some  source  of  septic  infection. 
Thus  it  is  not  uncommon  to  find  that  there  has  been 
slowness  of  healing  or  ulceration  near  the  umbilicus, 
or  that  a  scratch  or  injury  has  been  noted  in  some 
part  of  the  body.  Cases  are  on  record  in  which  a 
child  born  of  a  mother  suffering  from  puerperal 
fever  developed  pemphigus  neonatorum.  An  in- 
structive example  is  on  record  of  the  simultaneous 
outbreak  of  cases  of  impetigo  contagiosa  and 
pemphigus  neonatorum  among  children  attended 
by  the  same  midwife.  The  clinical  as  well  as  the 
pathological  evidence  tends  to  show  that  in  such 
cases  there  is  direct  inoculation  of  the  skin  with 
organisms,  such  as  the  Streptococcus  or  Staphylo- 
coccus pyogenes.  Probably  many  examples  of 
pemphigus  occurring  in  individuals  of  greater  age 
are  of  the  same  character.  In  such  cases  bullous 
eruptions  may  occur  locally  about  the  genitalia,  on 
the  trunk,  or  may  be  diff'used  over  the  surface  of 
the  body.  In  the  majority  of  instances  treatment 
by  ordinary  antiseptic  measures  is  successful  so  far 
as  the  individual  patient  is  concerned,  and  attention 
to  disinfection  and  general  hygiene  is  sufficient  to 
check  the  epidemics  of  the  disease  which  sometimes 
occur. 

A  form  of  the  disease  is  mentioned  in  which  the 
bulla;  are  flaccid  and  ill-formed  and  lead  to  pro- 
longed desquamation  of  the  type  of  exfoliative  der- 
matitis. The  exact  nature  of  such  epidemics  is  not 
thoroughly  ascertained,  but  the  accounts  given 
point  to  a  cause  similar  to  that  already  suggested 
in  the  ordinary  variety  of  pemphigus  neonatorum. 

Pemphigus  contagiosus  tropicus. — This 
is  a  bullous  eruption  occurring  in  very  distinct 
epidemic  form  in  numerous  parts  of  the  tropics. 
The  disease  may  occur  on  any  part  of  the  body, 
and  has  many  of  the  characteristics  already  de- 
scribed in  cases  of  pemphigus  neonatorum.  It 
occurs  chiefly  during  the  hot  weather  and  is  dis- 
tinctly contagious.  The  skin  is  liable  to  be 
specially  affected  where  surfaces  are  in  contact.  As 
the  bulla;  heal,  circinate  rings  of  crusted  eruption 
are  left  for  some  time,  closely  resembling  the  ap- 
pearances produced  in  certain  cases  of  impetigo 
contagiosa  (p.  724).  Micrococci  have  been  ob- 
served in  the  contents  of  the  bullae,  usually  as 
diplococci  or  in  groups.  From  the  description  given 
of  the  disease,  there  can  be  but  little  doubt  that  it 
is  closely  allied  in  Ktiology  to  the  form  of  pemphigus 
just  described  as  pemphigus  neonatorum. 

Pemphigus  follaceus.  — This  disease  is  one  of 
the  forms  of  dermatitis  which  becomes  universal  in 
distribution,  producing   general  exfoliation.  Its 
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relations  to  the  other  varieties  of  pemphigus  are 
obscure.  As  a  rule  the  attack  commences  as  an 
outburst  apparently  of  pemphigus  chronicus.  After 
the  first  onset  the  typical  appearance  of  the  disease 
is  assumed ;  the  bullae  which  form  are  flaccid  ; 
their  contents  lose  their  translucency  and  become 
sero-purulent ;  their  epidermic  coverings  are  de- 
tached and  expose  the  underlying  excoriated  surface, 
which  remains  moist  and  continues  to  exude  a  sero- 
purulent  discharge,  often  of  extremely  offensive 
nature.  The  tendency,  to  the  formation  of  bulla; 
becomes  less  and  less  marked,  and  the  epidermis 
exfoliates  till  at  length  the  appearance  of  general 
exfoliative  dermatitis  is  closely  simulated.  The 
tendency  for  the  altered  epidermis  to  crack  and 
emit  sero-purulent  fluid  and  blood  remains  to  a 
greater  or  less  extent,  so  that  septic  absorption 
from  the  surface  is  a  constant  source  of  danger. 
The  disease,  which  may  be  at  first  local,  tends  to 
become  universal,  affecting  the  hands,  feet,  scalp, 
and  body  generally.  The  nails  become  distorted, 
roughened,  and  may  atrophy  and  disappear,  while 
the  hair  is  either  shed  or  becomes  irregular  in  its 
growth.  The  eyelids  become  inflamed  and  everted, 
great  discomfort  being  thereby  produced.  The 
mucous  membranes  of  the  mouth  and  throat  are 
affected,  the  epithelium  being  thrown  oft"  after  the 
appearance  of  irregular  and  deformed  vesicles.  The 
pyrexia  and  constitutional  disturbance  vary  greatly. 
Usually  the  temperature  ranges  above  the  normal 
with  frequent  exacerbations  of  fever.  The  disease, 
though  almost  invariably  fatal,  is  characterised  by 
remissions  and  exacerbations.  During  the  period 
of  remission  the  skin  may  show  great  improvement 
and  the  general  condition  of  the  patient  improves. 
Gradually  the  discomfort  and  pain,  and  the  effects 
of  septic  absorption,  undermine  and  destroy  the 
health  of  the  patient,  till  at  length  a  condition  of 
severe  toxaemia  is  produced,  associated  with  a  low 
form  of  delirium,  and  death  occurs  from  exhaus- 
tion. Long  before  the  final  result,  the  difficulties 
in  nursing  and  feeding  the  patient  become  exces- 
sive, while  the  risk  of  intercurrent  disorders  of 
viscera,  especially  the  lungs  and  kidneys,  or  of 
pyemic  accidents  is  great. 

Pemphigus  vegetans. — This  is  one  of  the 
rarest  of  diseases  of  the  skin,  but  seems  to  be 
widely  distributed.  After  a  variable  period  of  ill- 
ness, bullae,  resembling  those  of  pemphigus 
foliaceus,  appear  on  the  hands,  feet,  axilla;,  groins, 
and  the  buccal  mucous  membrane  ;  subsequently 
other  parts  of  the  body  become  affected.  On  rup- 
turing, the  bulla;  do  not  heal  up,  but  the  skin  tends 
to  remain  raw  and  even  to  ulcerate.  On  the  ex- 
coriated surfaces  granulation-tissue  appears  in  some 
places  producing  fungating  growths,  in  others 
an  appearance  resembling  condylomata.  The 
disease  appears  to  vary  greatly  in  severity,  but 
cases  which  become  widely  spread  cause  most 
serious  debility,  and  are  nearly  always  fatal  within 
comparatively  short  periods.  In  all  probability  the 
specific  cause  of  the  disease  is  different  from  the 
forms  of  pemphigus  already  mentioned. 

Histology  The  descriptions  of  the  micro- 
scopic appearances  in  the  disease  vary  mainly  in  the 
definition  of  the  exact  place  of  origin  of  the  bulla;. 
According  to  some  observers  the  collection  of  fluid 
makes  its  appearance  at  the  upper  margin  of  the 
stratum  mucosum,  raising  above  it  the  stratum 
corneum,  and  perhaps  a  few  adherent  cells  of  the 
stratum  mucosum,  while  others  describe  the  bulla 


as  commencing  in  the  lowest  layers  of  the  rete, 
raising 'above  it  as  it  collects  the  whole  of  the  epi- 
dermis. No  doubt  both  conditions  occur  and 
depend  upon  the  nature  and  severity  of  the  form 
of  the  disease.  The  serum,  at  first  translucent, 
gradually  contains  more  and  more  leucocytes,  which 
pass  in  from  the  underlying  vessels  of  the  corium, 
so  that  the  bulla  appears  turbid  and  its  contents 
are  sero-purulent.  A  certain  amount  of  fibrin  may 
also  be  observed  in  the  bulla,  frequently  containing 
leucocytes  in  its  meshes  ;  epithelial  cells,  singly  or 
in  groups,  may  also  be  present  in  the  vesicle.  The 
changes  in  the  cutis  are  those  of  a  mild  degree  of 
inflammation  with  congestion  of  the  blood-vessels 
and  widening  of  the  lymph-spaces.  The  exudation 
of  round  cells  into  the  cutis,  slight  at  the  com- 
mencement, becomes  denser  as  the  bulla  becomes 
turbid,  the  papillae  flattening  or  swelling  owing  to 
the  pressure  of  the  fluid  from  above,  and  the 
oedema  and  infiltration  of  leucocytes  from  below. 
As  a  rule,  the  round-cell  infiltration  becomes 
absorbed  so  that  very  little  damage  is  done  to  the 
cutis.  Visible  cicatrix  indeed  is  rare  as  the  result  of 
uncomplicated  pemphigus.  In  cases  of  pemphigus 
foliaceus,  and  in  cases  of  chronic  pemphigus  of  long 
duration,  changes  consisting  of  condensation  of  the 
cutis  and  atrophy  of  the  epidermis,  resembling 
those  found  in  general  exfoliative  dermatitis,  become 
evident.  The  changes  in  pemphigus  vegetans,  on 
the  other  hand,  are  completely  different  in  character 
as  the  disease  affects  the  mesoblastic  structures  of 
the  skin  rather  than  those  derived  from  the  epiblast. 

Bacteriology. — The  bacteriology  of  the  disease 
has  been  studied  carefully  ;  but  the  results  are  not 
as  yet  decisive.  In  some  of  the  cases  the  contents  of 
the  vesicles  seem  sterile  ;  probably  in  the  majority 
cocci,  resembling  the  Staphylococcus  epidermidis 
albus,  may  be  seen  in  the  contents  of  the  vesicles. 
In  later  stages  of  the  disease  the  white  and  yellow 
cocci  of  suppuration  and  other  organisms  are  found 
present.  Such  results  are  especially  to  be  expected 
in  the  class  of  cases  belonging  to  the  type  of  pem- 
phigus neonatorum  and  pemphigus  contagiosus 
tropicus.  In  certain  severe  cases  of  the  disease  a 
diplococcus  described  by  Demme  has  been  fre- 
quently isolated,  and  has  been  suspected  of  being 
the  principal  factor  in  its  causation. 

Treatment  Taking  pemphigus  chronicus  as 

the  type  of  the  disease,  the  treatment  during  its 
course  should  be  of  a  palliative  character.  Owing 
to  the  sensations  of  heat,  pruritus,  and  irritation 
characteristic  of  the  first  period  of  this  eruption, 
sedative  and  astringent  lotions  containing  glycerine 
of  subacetate  of  lead,  calamine,  oxide  of  zinc,  lime- 
water  and  glycerine  are  of  much  service.  The  use 
of  dusting  powders,  of  starch,  oxide  of  zinc,  and 
siliceous  earth,  with  the  addition  of  boric  acid, 
camphor,  menthol,  &c.,  in  varying  strengths  are 
often  of  much  use  on  account  of  the  relief  to  pruritus 
which  they  afford.  Special  care  must  be  taken 
to  protect  the  bullfe,  and  to  prevent  septic  inocula- 
tion of  their  contents,  or  of  the  denuded  surfaces 
remaining.  As  a  general  rule  the  bulla;  should  not 
be  opened  artificially,  but  when  they  occur  on 
situations  where  accidental  mechanical  injury  is 
certain,  they  should  be  opened  with  the  point  of  a 
fine  knife,  taking  precautions  against  the  introduc- 
tion of  pyogenic  organisms.  The  surfaces  should 
be  carefully  and  frequently  dressed  with  antiseptic 
applications,  such  as  boric-acid  ointment,  &c.  No 
internal  remedy  has  been  definitely  shown  to  have 
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a  specific  efi'ect  on  the  treatment  of  the  disease. 
The  drug  which  has  been  most  widely  used  is 
arsenic,  and  by  some  this  remedy  has  been  vaunted 
as  specific,  but  it  does  not  occupy  this  position,  and 
it  is  doubtful  whether  it  has  much  beneficial  efiecl. 
It  is  certainly  capalile  of  producing  much  harm 
when  given  during  prolonged  periods,  and  in  large 
doses,  as  used  to  be  the  custom.  Benefit  may 
perhaps  be  expected  as  the  result  of  administration  of 
internal  antiseptic  remedies,  such  as  quinine,  salicin, 
tvc.  With  our  present  knowledge,  however,  internal 
treatment  consists  in  talcing  precautions  to  sustain 
the  general  health  by  appropriate  food  and  tonics. 

In  cases  of  Pemphigus  neonatorum,  I'emphigus 
contagiosus,  &c.,  in  which  the  evidence  of  inocula- 
tion of  the  skin  with  organisms  alHed  to  the  ordinary 
pyogenic  organisms  is  almost  complete,  the  use  of 
stronger  antiseptic  remedies  to  the  surface  is 
urgently  indicated.  The  rapidity  with  which  bullous 
eruptions  of  severe  degree  of  this  type  are  seen  to 
vanish  undersuch  treatment  and  their  non-recurrence 
are  strong  indications  of  their  ivtiology.  As  an  ex- 
ternal antiseptic  the  best  remedy  is  mercury.  The 
aftected  surfaces  may  be  bathed  in  weak  solutions  of 
the  perchloride  (1-2000  to  l-ioooo)  while  the  ex- 
coriations or  bullse  as  they  collapse  are  dressed 
with  the  diluted  ointments  of  nitrate  of  mercury  or 
of  ammoniated  mercury.  In  the  cases  where  the 
application  of  mercury  may  give  rise  to  danger  from 
absorption  of  the  drug  we  must  content  ourselves 
with  the  use  of  less  powerful  antiseptics.  The  type 
of  these  is  boric  acid,  but  many  remedies  of  the 
organic  series,  such  as  carbolic  acid,  lysol,  chinosol, 
and  iodol,  have  proved  very  serviceable.  In  cases 
of  general  exfoliation  and  pemphigus  foliaceus,  the 
severity  of  the  disease  and  its  depressing  power 
render  it  necessary  to  make  still  greater  exertions  to 
sustain  the  health  of  the  patient  and  to  protect  the 
epidermis  from  every  form  of  injury.  Careful  and 
repeated  dressing  of  the  surface  with  soothing  and 
antiseptic  lotions,  ointments  and  dusting  powders 
must  he  employed.  Good  results  from  the  use  of 
warm  baths  made  with  gluten,  bran,  or  alkalis,  ac- 
cording to  the  necessities  of  the  case,  are  frequently 
obtained.  In  certain  cases  the  patient  finds  his 
only  relief  from  suffering  while  immersed  in  such  a 
bath.  With  due  precautions  he  may  remain  in  the 
liatli  for  hours  at  a  time,  while  cases  are  on  record 
lit  patients  remaining  in  the  bath  during  periods 
of  weeks,  arrangements  for  retaining  a  suitable 
temperature  having  been  made.  The  risks  of  an 
intermittent  bath  are  the  chances  of  chill  to  which 
such  patients  are  exceptionally  liable,  and  the  injury 
to  the  skin  owing  to  the  alternations  between  con- 
stant soaking  and  drying.  In  cases  of  pemphigus 
vegetans  the  granulomatous  character  of  the  lesions 
demands  carefully  applied  antiseptic  treatment, 
owing  not  only  to  the  risk  of  septic  contamination, 
but  also  to  the  depression  produced  by  the  absorp- 
tion of  seplic  matter  from  the  surface  and  the  great 
fcetor  thence  arising. 

The  care  of  severe  cases  of  pemphigus,  on  account 
of  the  chronicity  of  the  disease  and  the  serious 
nature  of  the  symptoms,  is  a  most  responsible  task, 
and  requires  the  utmost  care  and  patience  on  the 
part  of  both  nurses  and  medical  attendant. 

James  Gai,loway. 

PENIS,  Diseases  of.— Synon.  :  Maladies  de 
!a  Verge  or  dii  Penis  ;  K>-aitkheiteii  der  Ruthe 
ox  des  Penis. — In  this  place  will  be  described  the 


following  conditions  :  (i)  congenital  abnormalities  ; 
(2)  phimosis;  (3)  paraphimosis:  {4)  adherent  pre- 
puce and  preputial  calculi  ;  (5)  inflammation  of  the 
penis  ;  (6)  gangrene  of  the  penis;  (7)  herpes  pre- 
putialis  ;  (8)  Ijenign  growths  ;  and  (9)  malignant 
disease  of  the  penis. 

It  will  be  sufficient  to  mention  the  occurrence 
of — double  and  triple  penes  (generally  no  urethra), 
too  large  a  penis,  small  genitals,  fracture,  disloca- 
tion, hxmatoma,  and  fistula  (congenital  and  inflam- 
matory) of  the  penis.  The  remaining  diseases  of 
the  component  parts  of  the  penis  will  be  found  in 
the  several  articles  upon  these  special  subjects,  such 
as  diseases  of  the  urethra,  chordee,  gonorrhoea, 
gleet,  balano-posthitis,  syphilis,  and  priapism. 

I.  Congenital  Abnormalities. — There  are 
two  chief  abnormalities — ( i )  hypospadias,  and  (2)  epi- 
spadias. 

(1)  Hypospadias  is  much  the  more  common  of 
the  two.  It  consists  in  a  deficiency  in  the  floor  of 
the  urethra.  The  cause  is  the  failure  of  union  of 
the  two  sides  of  the  '  genital  groove  '  which  is 
formed  in  the  mesial  line  of  the  genital  eminence. 
It  is  by  the  coalescence  of  these  two  ridges  that  the 
scrotum,  floor  of  the  bulbous  and  penile  urethra, 
the  fra;num  and  lower  part  of  glans  and  prepuce 
are  formed.  The  membranous  and  prostatic  urethra 
is  formed  by  the  union  of  the  urogenital  sinus 
with  the  allantois,  the  urogenital  sinus  being  cut  off 
from  the  anus  by  the  growth  downwards  of  the  trans- 
verse fold  of  the  perinajum.  The  extent  of  the 
deficiency  of  the  union  varies  considerably  in  dif- 
ferent cases,  (a)  There  may  be  a  want  of  develop- 
ment of  the  frxnum  only,  leaving  a  very  large 
meatus  urinarius  and  perhaps  a  large  cowl-like 
prepuce,  (b)  There  may  be  a  complete  fissure  from 
the  meatus  to  the  scroto-penile  junction,  or  along 
any  part  of  this  distance.  (c)  There  may  be  a 
fissure  extending  the  whole  length  of  the  urethra 
from  the  meatus  to  the  triangular  ligament  separa- 
ting the  testicles  into  their  respective  compartments 
of  scrotum.  This  is  one  form  of  so-called  '  herma- 
phroditism,' the  external  genitals  simulating  the 
female  character.  Besides  these  three  chief  forms 
there  are  many  curious  deformities  of  the  meatus 
and  fossa  navicularis  which  are  formed  by  the  de- 
pression of  the  epiblast  as  a  blind  pouch,  which 
joins  the  main  urethra  before  birth.  For  example, 
there  may  be  a  persistence  of  this  pouch,  the  real 
urinary  orifice  being  placed  in  the  position  of  the 
frasnum,  or  further  back  along  the  inferior  surface 
of  the  penis  ;  the  meatus  under  such  conditions  is 
generally  very  small.  The  writer  recently  saw  a 
case  in  which  there  was  a  double  urethral  opening 
at  the  meatus  urinarius.  The  upper  one,  an  inch 
long,  was  blind  ;  the  lower  one  led  nito  a  contracted 
fossa  navicularis,  and  through  it  urine  was  passed. 
Rarer  abnormalities  are  the  opening  of  the  urethra 
into  the  rectum,  or  through  the  perinasum,  or 
through  the  penile  floor  at  any  point,  the  remainder 
of  the  urethra  being  a  solid  fibrous  cord. 

(2)  Epispadias. — This  rarer  condition  is  ap- 
parently a  deficiency  of  the  dorsum  of  the  penis, 
in  which  the  floor  of  the  urethra  is  more  or  less 
exposed  from  the  meatus  urinarius  backwards. 
The  actual  condition  is  really  that  of  hypospadias, 
the  penis  being  rotated  upon  itself  in  its  long  axis, 
so  that  the  un-united  genital  furrow  looks  upwards, 
and  the  corpora  cavernosa  look  downwards  ;  the 
direction  of  the  rotation,  either  from  right  to  left  or 
left  to  right,  is  often  quite  obvious  at  the  root  of  the 
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penis.  There  are  two  chief  varieties  :  (a)  partial, 
in  which  the  deficiency  is  limited  to  the  penis  ; 
(6)  complete,  in  which  the  deficiency  extends  back- 
wards and  joins  with  an  extroversion  of  the  bladder, 
the  mucous  membrane  of  the  bladder  being  directly 
continuous  through  the  abdominal  wall  with  the 
skin-like  lining  of  the  genital  furrow  on  the  dorsum 
of  the  rotated  penis.  In  both  hypospadias  and 
epispadias  the  prepuce  is  generally  large  and  loose, 
and  often  arranged  in  a  fold  on  either  side  of  the 
glans  and  the  congenital  furrow  ;  there  is  no  pro- 
perly formed  frrenum  ;  the  floor  of  the  urethra  and 
the  surrounding  structures  are  very  dense  and  fibrous, 
owing  to  the  presence  of  much  scar-tissue  in  them. 

Symptoms. — In  slight  cases  there  is  only  incon- 
venience in  the  position  and  method  of  passing 
urine.  In  the  more  serious  cases  the  symptoms  may 
be  placed  under  two  headings,  sexual  and  urinary. 

(1)  Sexual  intercourse  is  impossible,  painful  or 
defective,  since  the  penis  is  very  small  or  curved 
in  various  directions  by  the  bands  of  scar-tissue  ; 
erections  are  generally  painful  on  this  account,  and 
semen  is  not  properly  introduced  into  the  vagina 
owing  to   the   position   of  the   urethral  orifice. 

(2)  In  bad  cases  urine  is  constantly  dribbling  away, 
causing  soreness,  a  foul  odour,  and  general  dis- 
gust. This  is  the  greatest  misfortune  in  complete 
epispadias.  From  these  causes  the  general  health 
deteriorates  considerably. 

Treatment. — In  slight  cases  no  treatment  is 
necessary,  but  in  the  more  severe  cases  the  con- 
dition of  the  patient  is  so  terrible  that  a  surgical 
operation  should  be  performed.  The  results  are 
not  very  satisfactory.  The  operation  should  be 
performed  after  puberty,  if  it  be  possible  to  wait. 
The  wearing  of  a  special  apparatus  is  sometimes 
useful  in  alleviating  the  sufferings  of  the  patient. 

2.  Phimosis. — Phimosis  is  a  constriction  of  the 
orifice  of  the  foreskin  which  limits  or  prevents  its 
retraction. 

There  are  two  varieties,  congenital  and  acquired. 
( I )  Cotigenital phimosis  is  extremely  common.  The 
orifice  of  the  prepuce  of  the  newly  born  infant  is 
often  constricted  in  varying  degree,  and  may  be 
as  small  as  a  pin-point.  (2)  Acquired  phimosis 
comprises  three  conditions  of  common  occurrence. 
(a)  Inflammatory  phimosis,  in  which  swelling  of  the 
foreskin  (which  may  have  a  normal  or  a  slightly 
constricted  orifice)  prevents  its  retraction  ;  (h)  that 
condition  in  which  previous  inflammation  and  ulcera- 
tion have  produced  sufficient  scar-tissue  in  the 
orifice  of  the  foreskin  to  prevent  its  retraction  ;  and 
(c)  many  cases  of  warts,  cancer,  and  other  diseases 
in  which  the  implication  of  the  prepuce  produces  a 
similar  result. 

Symptoms. — The  presence  of  phimosis  renders 
cleanliness  of  the  penis  an  impossibility,  as  smegma 
and  urine  collect  underneath  the  foreskin.  The 
resulting  accumulation  of  filth  may  produce  itching 
and  irritation,  and  suppuration  and  ulceration  may 
ensue.  From  this  cause  children  are  continually 
pulling  at  the  foreskin,  which  becomes  very  long. 
This  habit  is  likely  to  engender  the  pernicious 
habit  of  masturbation,  and  is  occasionally  mistaken 
for  a  symptom  of  stone  in  the  bladder.  As  a 
predisposing  cause  of  gonorrhea  and  syphilis, 
phimosis  is  a  most  important  factor  ;  any  discharges 
which  enter  the  orifice  of  a  phimosis  have  an 
excellent  situation  for  developing  disease  in  its 
most  virulent  form,  since  there  is  deficient 
drainage,  an  ample  supply  of  food  for  the  growth 


of  germs,  and  a  soft  delicate  mucous  surface  which 
is  easily  damaged.  The  stream  of  urine  is  diminished 
in  size  and  urination  is  slowed,  and  the  foreskin  is 
sometimes  distended  by  the  outflowing  urine.  In 
bad  cases  there  may  be  retention  of  urine  with 
dribbling  incontinence  from  the  overflow,  the 
patient  enduring  the  greatest  suffering  and  distress. 
This  condition  is  often  accompanied  by  convulsions 
in  children.  Straining  in  phimosis  frequently  in- 
duces hernia.  In  a  perfect  phimosis  the  glans 
penis  is  very  small,  the  frsenum  very  short,  and  the 
urethral  orifice  very  small  or  closed  entirely, 
another  meatus  existing  elsewhere  as  in  hypospadias. 
Secondary  diseases  of  the  bladder  and  kidney  nriay 
ensue  from  back-pressure  and  infection  resulting 
from  phimosis.  The  irritation  of  a  bad  phimosis  in 
children  is  liable  to  produce  symptoms  suggestive 
of  hip-joint  disease.  Cancer  of  the  penis  is  very 
rarely  seen  in  the  circumcised. 

Treatment. — In  cases  where  the  constriction  is 
not  well  marked  it  is  possible  by  drawing  the  fore- 
skin back  a  little  more  each  day  to  stretch  the 
orifice  until  it  will  completely  retract.  Care  should 
be  taken  to  keep  the  parts  very  clean  and  very  dry 
during  these  exercises,  and  to  replace  the  foreskin 
immediately  after  retraction,  or  paraphimosis  may 
ensue.  In  cases  where  the  constriction  is  well 
marked  (such  being  the  majority)  circumcision 
should  be  done  at  once.  In  those  cases  where 
phimosis  is  complicated  by  swelling,  discharge,  in- 
flammation, ulceration  or  chancres  of  the  glans  or 
foreskin,  circumcision  should  be  done  immediately 
and  under  the  strictest  antiseptic  precautions.  If 
the  operation  be  performed  as  described  below, 
and  if  the  patient  be  under  the  influence  of  mercury, 
circumcision  may  be  done  for  hard  chancre,  the 
wound  healing  well  without  the  development  of 
syphilitic  ulceration  in  the  operation-wound. 

'  Circtimcision. — If  the  patient  be  an  infant  or  a 
nervous  adult  a  general  anfesthetic  is  necessary, 
but  in  an  adult  patient  with  no  inflammation  of  the 
parts,  /8-eucaine  is  quite  sufficient  (see  An.^;sthesia, 
Local).  Fill  a  hypodermic  syringe  with  boiled 
solution  of  i8-eucaine  containing  2  grs.  of  the  drug, 
insert  the  needle  in  the  subcutaneous  tissue  at  the 
root  of  the  foreskin  opposite  the  root  of  the  freenum, 
inject  a  small  quantity,  then  pass  the  needle  in  a 
circular  direction  around  the  corono-preputial  junc- 
tion, injecting  a  little  into  the  subcutaneous  tissues 
all  the  way.  The  foreskin  is  then  pulled  on  to  the 
needle  in  the  distant  semicircle  of  its  extent,  so  that 
the  needle  completes  a  circle  around  the  root  of  the 
foreskin.  Wait  a  short  time,  then  pull  the  fore- 
skin forwards,  clamp  its  base  obliquely  from  above 
downwards  and  forwards,  and  cut  off  sufficient  skin. 
Slit  up  the  mucous  membrane,  remove  it  with 
scissors,  leaving  a  short  frill  at  its  attachment,  the 
frsenal  mucous  membrane  being  left  long  on  each 
side.  Now  carefully  stop  every  bleeding  point  by 
fine  catgut  ligatures,  then  sew  up  by  many  separate 
stitches  ;  absolute  approximation  of  the  edges  should 
be  achieved.  The  best  stitches  are  fine  horse-hair, 
one  end  of  the  knot  being  left  an  inch  long.  If  all 
haemorrhage  be  stopped  and  absolute  approximation 
of  edges  be  achieved  healing  by  first  intention  with 
no  pain  is  assured.  The  long  black  stitches  are 
easily  removed  on  the  seventh  day.  The  best 
dressing  for  an  infant  is  a  narrow  strip  of  butter- 
cloth  covered  with  eucalyptus-vaseline.  For  an 
adult  no  dressing  is  needed  except  a  little  antiseptic 
powder.    Patients  need  not  stop  in  bed  more  than 
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twenty-four  hours.  In  clean  dry  cases  the  penis 
should  be  kept  in  the  vertical  position.  In  septic 
cases  ordinary  fomentations  and  dressings  should 
1)6  employed  for  a  day  or  two. 

3.  Paraphimosis. — When  the  foreskin  has 
been  retracted  and  cannot  be  drawn  forwards 
again,  the  whole  of  the  red  portion  of  the  prepuce 
swells  enormously.  The  glans  penis  is  also 
swollen,  but  to  a  less  extent.  This  characteristic 
appearance,  called  paraphimosis,  is  caused  by  the 
retraction  of  a  foreskin  with  a  small  orifice  either 
during  copulation  or  otherwise  ;  or  it  is  caused  by 
the  retraction  of  an  inflamed  prepuce  with  a  normal 
orifice,  in  which  case  the  swelling  of  the  foreskin 
from  inflammatory  exudation  and  oedema  prevents 
its  replacement.  There  are  two  classes  of  cases. 
( I )  In  the  first  group  there  is  little  pain  with  no 
inflammation,  ulceration,  or  discharge  from  the  parts. 
Under  these  circumstances,  as  the  swelling  is  only 
an  cedema,  the  penis  should  be  fixed  in  the 
vertical  position,  and  kept  clean  and  dry.  The 
swelling  will  slowly  subside,  leaving  the  penis  with 
all  the  advantages  of  a  circumcision.  (2)  Those  in 
which  there  is  a  large  amount  of  swelling  from 
«dema  and  inflammation  of  the  prepuce.  In  these 
cases  there  is  acute  suffering,  and  generally  a  dis- 
charge of  pus.  Gonorrhoea,  syphilis  or  septic 
ulcers  are  also  frequently  present.  If  the  con- 
striction last  a  day  or  two,  there  will  be  a  slough  of 
the  constricting  ring  (the  preputial  orifice).  This 
slough  starts  on  the  dorsum  at  the  bottom  of  the 
deepest  crease. 

Treatment. — Reduction  should  be  effected 
immediately.  Wind  a  piece  of  narrow  elastic 
webbing  around  the  glans  penis  from  the  meatus 
to  the  corona,  and  then  on  to  the  swollen  red 
surface  of  the  foreskin,  remove  the  webbing 
quickly,  apply  vaseline  to  the  glans  penis,  and 
then  firmly  press  the  glans  through  the  constriction 
with  the  two  thumbs.  A  piece  of  bandage  placed 
loosely  around  the  penis  gives  a  good  circle  of 
counter-pressure.  If  this  method  fail,  the  con- 
stricting preputial  orifice  should  be  divided  on  the 
dorsum  with  a  tenotome.  The  deepest  and  tensest 
constriction  should  be  found  :  this  is  generally  in  the 
posterior  crease.  If  there  be  gonorrhcea,  chancres 
or  other  ulcers  present,  the  best  treatment  is 
circumcision  {st;e  Phimosis).  After  reduction 
apply  lead  and  opium  or  antiseptic  fomentations. 
Elevate  the  penis  to  the  vertical  position,  and  fix  it 
by  bandages  around  the  waist. 

4.  Adherent  Prepuce.  —In  many  cases  of 
phimosis  there  is  some  adhesion  of  the  foreskin  to 
the  glans  penis.  This  condition  intensifies  the  mis- 
fortunes of  phimosis,  and  if  the  adhesion  be 
universal  it  will  greatly  retard  the  growth  of  the 
glans.  In  many  cases  the  adhesions  are  only  small 
and  localised. 

In  the  slighter  cases  retraction  of  the  foreskin  will 
stretch  the  adhesions  sufticiently,  but  in  the  more 
severe  cases  circumcision  should  be  performed.  In 
this  operation  the  adherent  surfaces  must  be 
thoroughly  separated  by  the  handle  of  the  scalpel, 
or  if  it  be  necessary  by  actual  dissection. 

Preputial  Caktili. — In  rare  cases  the  secretion 
of  the  glandulas  odoriferae  around  the  corono- 
preputial  junction  collects  in  large  quantities,  form- 
ing calculi  under  the  foreskin.  These  stone-like 
masses  consist  of  lime-salts  and  organic  matter. 
Occasionally  they  grow  to  a  very  large  size.  The 
treatment  consists  in  circumcision.    See  p.  335. 


5.  Penis,  Inflammation  of  (Penitis,  Caver- 
iiitis). — A  rare  condition  caused  by  severe  injury  or 
severe  venereal  disease.  Cases  have  been  recorded 
in  the  acute  specific  fevers,  gout,  and  diabetes. 
Treatment  is  ccmducted  on  general  principles. 

6.  Penis,  Gangrene  of. — A  rare  condition 
except  as  an  extension  of  gangrenous  ulcers  of 
venereal  origin,  or  from  constriction  by  ligatures, 
rings,  &c.  Cases  have  been  recorded  of  gangrene 
of  the  penis  in  the  acute  specific  fevers.  Death 
commonly  results  in  the  latter  cases. 

7.  Herpes  Preputialls. — This  is  a  common 
complaint  consisting  of  an  outbreak  of  a  crop  of 
vesicles  on  the  prepuce  or  skin  of  the  theca.  It  is 
an  ordinary  acute  vesicular  dermatitis  produced  by 
septic  discharges  or  by  friction  against  the  clothes, 
or  in  copulation.  It  recurs  again  and  again.  .  It 
is  a  very  important  point  to  diagnose  this  simple 
condition  from  more  serious  diseases,  as  it  often 
causes  great  mental  distress  to  the  patient,  who 
thinks  that  he  has  become  inoculated  with  syphilis 
or  other  venereal  disease. 

The  parts  must  be  kept  clean  and  dry,  and  lead- 
lotion  applied.  To  prevent  recurrence  bathe  the 
prepuce  and  glans  with  spirit-lotion  or  a  solution 
of  alum,  in  order  to  harden  the  epithelium.  S^e 
Herpes  Prouenitalis. 

8.  Benign  Growths. — The  skin  of  the  penis 
is  liafile  to  any  of  the  ordinary  diseases  of  the  skin. 
The  penis  itself  is  very  rarely  aftected  by  benign 
growths.  The  glans  penis  is  sometimes  the  seat  of 
a  ncevus,  but  the  common  benign  growth  of  this 
region  is  the  papilloma  or  venereal  wart.  The 
writer  has  seen  a  case  of  a  huge  dense  fibroma 
involving  the  glans  and  the  three  corpora  of  the 
penis  as  far  back  as  the  pubis.  It  had  been  slowly 
growing  for  many  years  and  was  causing  a  pressure- 
stricture  of  the  urethra  with  chronic  retention.  It 
was  very  pale  in  colour,  hard,  dense,  and  horny  to 
the  touch. 

Papillomata  are  very  common  on  any  part  of  the 
penis  or  in  the  urethra,  on  the  abdominal  wall, 
thighs,  perinreum  or  anus.  They  may  be  associated 
with  urethral  discharges,  ljut  often  they  are  not  so 
associated,  the  penis  being  quite  dry.  They  are 
infectious,  they  grow  very  rapidly  and  they  do  not 
infect  glands.  They  may  be  small  and  dry  or 
marvellously  exuberant  in  growth,  covering  huge 
areas,  red  and  fungating  in  appearance,  peduncu- 
lated or  sessile.  They  are  soft  growths  infiltrating 
the  skin  only  in  their  immediate  bases.  The  dis- 
charge may  be  serum,  blood,  or  pus.  When  they 
suppurate  the  stench  is  abominable.  When  they 
are  moist  the  areas  grow  rapidly  and  will  affect  an 
opposing  surface  by  inoculating  it. 

Treatment. — If  the  warts  be  small  and  dry, 
keep  the  parts  clean  and  apply  resorcin-povvder. 
Cauterising  with  pure  carbolic  acid  or  ethylate  of 
sodium  is  also  useful.  If  the  warts  be  large  and 
pedunculated,  inject  a  little  /3-eucaine  into  the 
skin  and  snip  oft'  the  wart  and  its  base  by  sharply 
curved  scissors.  Afterwards  keep  the  wounds  clean 
and  dry  with  resorcin  or  some  antiseptic  powder. 
In  bad  cases  the  patient  must  stop  in  bed  and, 
under  a  general  aniesthetic,  the  whole  must  be 
removed  by  a  superficial  dissection  of  the  warts  and 
their  bases.  In  very  extensive  cases  the  condition 
has  to  be  dealt  with  in  sections  at  different 
times. 

9.  Penis,  Malignant  disease  of. — There 
are  two  varieties  of  malignant  disease  of  the  penis, 
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epithelioma  and  sarcoma.  Tlie  latter  is  very  rare, 
and  occurs  in  the  corpora.  Epithelioma  is  a 
common  disease,  starting  on  the  prepuce  or  glans 
penis  as  a  pimple,  wart,  fissure,  or  hard  nodule. 
It  is  a  squamous-celled  epithelioma.  The  apparent 
cause  in  many  instances  is  the  presence  of  a  phi- 
mosis, under  which  irritant  secretions  have  collected. 
Epithelioma  is  very  uncommon  in  the  circumcised. 
It  occasionally  starts  from  tertiary  syphilitic  ulcera- 
tion of  the  penis.  It  is  seldom  found  before  the 
age  of  forty,  the  commonest  period  being  from 
fifty  to  seventy  years  of  age.  There  are  two 
varieties  of  this  disease.  ( i )  The  excrescent  or 
papillary  form  is  a  large  cauliflower-shaped  mass 
of  papillary  growth,  red,  fungating,  bleeding  easily, 
discharging  foetid  pus.  This  outgrowth  arises  from 
a  hard  stony  mass  of  infiltration  in  the  glans  or 
prepuce,  its  edges  everted  and  very  hard.  {2)  The 
excavating  or  cavernous  form,  in  which  a  cavity 
is  formed,  has  a  stonily  hard  base  with  infiltra- 
tion of  the  surrounding  tissues,  and  a  warty  floor. 
It  discharges  a  foul  sanious  serum  or  pus.  In 
both  varieties  of  the  disease  the  superficial  oblique 
inguinal  glands  are  soon  affected,  and  as  the 
disease  progresses  into  the  corpora  penis  the  iliac 
and  lower  aortic  glands  become  epitheliomatous. 
The  progress  of  the  disease  is  somewhat  slow 
at  first,  but  more  rapid  when  the  corpora  are 
involved.  In  the  cavernous  variety  the  disease 
progresses  more  rapidly  than  in  the  papillary,  the 
amount  of  infiltration  being  greater  in  the  former. 
As  the  disease  advances  it  destroys  every  structure, 
ultimately  forming  a  huge  ulcer  involving  the 
penis,  scrotum,  and  surrounding  skin,  the  urethra 
opening  as  an  ulcerated  orifice  upon  it.  If  there  be 
phimosis  the  ulcer  will  be  hidden  for  a  time  until  it 
ulcerates  its  way  through  the  prepuce,  producing 
multiple  holes.  The  general  symptoms  of  cachexia, 
wasting,  &c. ,  are  well  marked. 

Diagnosis. — This  is  not  difficult  in  the  majority 
of  cases,  but  in  a  man  over  forty  a  chancre,  gumma 
or  ulcerating  wart  may  be  mistaken  for  cancer.  In 
warts  there  is  no  infiltration  of  the  skin  or  involve- 
ftient  of  glands.  In  chancre  and  gumma  (which  may 
have  existed  for  months)  the  surrounding  tissues  are 
hard  and  the  glands  in  the  groin  may  be  very  large 
and  indurated.  In  the  chancre  there  will  be  some 
signs  of  secondary  syphilis  in  the  throat,  skin  and 
other  glands.  In  the  gumma  the  diagnosis  is  often 
very  difficult.  Previous  history  of  syphilis,  the 
exhibition  of  iodide  of  potassium,  and  the  micro- 
scopical examination  of  a  piece  of  the  tissue  will 
confirm  the  diagnosis.  Gummatous  ulceration  of 
the  prepuce,  glans  and  urethra  are  more  common 
than  is  generally  supposed.  The  writer  has  seen 
many  more  cases  of  gumma  than  of  epithelioma. 

Treatment. — The  whole  of  the  disease  should 
be  removed  by  operation.  Either  partial  or  total 
amputation  of  the  penis  and  complete  removal  of 
the  enlarged  glands  on  each  side  is  necessary.  If 
the  disease  should  have  involved  abdominal  glands 
operation  is  not  justifiable  unless  there  is  great 
suffering  from  pain,  soreness,  or  the  foul  odour  of 
the  ulcer.  In  those  cases  in  which  the  primary  dis- 
ease is  very  extensive  and  the  secondary  glandular 
involvement  has  spread  to  the  spermatic  cord  or  to 
the  femoral  vessels  and  anterior  crural  nerve,  no 
operation  will  effect  any  improvement  in  the  patient's 
condition. 

Penis,  Elephantiasis  of. — See  Filariasis. 

Charles  Gibbs. 


PENTASTOMA     DENTICULATUM.  _  The 

larval  form  of  a  member  of  the  class  Arachnida 
(P.  trenioides).  The  adult  forrn  is  met  with  in  the 
nasal  cavities  of  dogs,  while  the  larva  usually  infests 
the  liver  of  herbivorous  animals  ;  rarely  it  occurs  in 
this  organ  in  man,  and  still  more  rarely  in  the 
lungs,  spleen,  intestine,  and  kidney.  Its  body  is 
4  to  5  mm.  long,  and  i  -5  mm.  broad  ;  it  possesses 
about  nine  segments,  with  spiny  margins.  The 
mouth  is  surrounded  by  four  hooks,  with  chitinous 
sheaths.  Remnants  of  the  larva,  usually  booklets, 
are  occasionally  found  post  mortem,  embedded  in 
cretaceous  nodules  the  size  of  peas.  This  parasite 
does  not  give  rise  to  symptoms  of  disease  in  man, 
but  may  bore  into  the  peritoneal  cavity  in  lower 
animals  and  give  rise  to  peritonitis.  The  mature 
form  has  been  met  with  in  the  nostrils  of  a  human 
subject.  J.  Bland  Sutton. 

PEPTONISED  FOOD.— This  term  maybe  used 
as  the  equivalent  of  the  phrase  '  artificially  digested 
food.'  In  natural  digestion  albuminoid  substances 
are  changed  into  peptones,  and  starchy  matters  into 
dextrin  and  sugar.  These  processes  are  of  a  purely 
chemical  nature,  and  they  can  be  imitated  outside 
the  body  very  closely  by  means  of  artificially  pre- 
pared digestive  juices.  An  extract  of  the  stomach, 
or  of  the  pancreas,  in  water,  has  approximately  the 
same  powers  as  the  natural  secretions  of  those 
organs.  Hence  it  is  possible  for  us  to  subject 
articles  of  food  beforehand  to  complete  or  partial 
digestion  ;  and  to  administer  such  artificially  di- 
gested food  to  our  patients.  In  cases  where  the 
natural  digestive  powers  are  more  or  less  in  abey- 
ance, it  is  an  obvious  advantage  to  be  able  to  give 
food  thus  modified. 

Methods  of  Preparation. — Peptonised  or 
artificially  digested  food  may  be  prepared,  either 
by  following  the  gastric  method  with  pepsin  and 
hydrochloric  acid,  or  by  following  the  intestinal 
method,  and  using  extract  of  pancreas.  The  latter 
method  yields  by  far  the  better  results.  The  pan- 
creas acts  not  only  upon  ••albuminous  substances, 
but  also  upon  starch.  Pepsin,  on  the  other  hand, 
is  quite  inert  in  regard  to  starch.  Moreover,  the 
products  of  artificial  digestion  with  pepsin  and  acid 
are  much  less  agreeable  to  the  taste  and  smell  than 
those  produced  by  pancreatic  extract.  By  the  latter 
method  articles  of  food  can  be  profoundly  peptonised 
with  little  deterioration  of  that  agreeable  savour 
which  makes  them  inviting  to  the  palate.  This 
article  will,  therefore,  be  confined  to  the  pancreatic 
method,  and  the  modes  in  which  food  may  be 
partially  digested  beforehand,  and  yet  constitute 
an  acceptable  nourishment  for  invalids. 

The  first  necessity  is  to  procure  an  active  extract 
of  the  pancreas.  Water  is  the  proper  solvent  of  the 
digestive  ferments  ;  but,  in  order  to  obtain  a  stable 
preparation,  some  preservative  agent  must  be  added 
to  prevent  decomposition.  A  mixture  of  one  part 
of  rectified  spirit  with  three  parts  of  water  answers 
every  purpose.  The  pancreas  of  the  pig  yields  the 
most  active  preparation  ;  but  the  pancreas  of  the 
ox  or  the  sheep  may  be  employed,  if  that  of  the  pig 
is  not  obtainable.  The  pancreas  of  the  calf  also 
yields  an  extract  which  is  active  on  albuminous 
substances,  but  it  is  not  active  on  starchy  materials. 
In  procuring  a  supply  of  pancreas  from  the  butcher, 
it  is  well  to  remember  that  the  word  'sweetbread,' 
whicli  is  the  English  vernacular  for  pancreas,  is 
likewise  applied  to  the  thymus  gland  ;  and  that  the 
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genuine  sweetbread  of  the  kitchen  is  the  thymus  of 
the  calf.  Butchers  distinguish  the  true  pancreas  as 
the  '  liver- '  or  '  stomach-bread.'  Liquor  pancreatis 
is  an  official  preparation.  It  is  made  from  the  fresh 
pancreas  of  the  pig,  freed  from  fat  and  external 
membrane,  and  ground  up  with  washed  sand  or 
pumice-stone.  To  each  part,  four  parts  of  20  per 
cent,  alcohol  are  added  and  the  mixture  is  filtered 
after  macerating  for  seven  days.  The  dose  is  I  to 
2  drachms. 

Directions  for  the  Preparation  of  Various 
Kinds  of  Peptonlsed  Food.— The  articles  which 
are  most  easily  prepared,  and  are  most  likely  to  be 
serviceable  to  invalids,  are  the  following  : — 

Peptonised  Milk.  —  A  pint  of  milk  is  diluted  with 
a  quarter  of  a  pint  of  water,  and  heated  to  a  tem- 
perature of  about  140°  F.  Should  no  thermometer 
be  at  hand,  the  diluted  milk  may  be  divided  into 
two  equal  portions,  one  of  which  is  heated  to  the 
boiling-point  and  added  to  the  cold  portion,  when 
the  mixture  will  be  of  the  required  temperature. 
Two  teaspoonfuls  of  the  liquor  pancreatis  and  ten 
grains  of  bicarbonate  of  sodium  are  then  added  to 
the  warm  milk.  The  mixture  is  poured  into  a 
covered  jug,  and  the  jug  is  placed  in  a  warm  situa- 
tion under  a  '  cosey,'  in  order  to  keep  up  the  heat. 
At  the  end  of  an  hour,  or  an  hour  and  a  half,  the 
product  is  boiled  for  two  or  three  minutes.  It  can 
then  be  used  like  ordinary  milk. 

The  object  of  diluting  the  milk  is  to  prevent  the 
curdling  which  would  otherwise  occur,  and  greatly 
delay  the  peptonising  process.  The  addition  of  bi- 
carbonate of  sodium  prevents  coagulation  during  the 
final  boiling,  and  also  hastens  the  process.  The 
purpose  of  the  final  boiling  is  to  put  a  stop  to  the 
ferment-action  when  this  has  reached  the  desired 
degree,  and  thereby  to  prevent  certain  ulterior 
changes  which  would  render  the  product  less  pala- 
table. The  degree  to  which  the  peptonising  change 
has  advanced  is  best  judged  of  by  the  development 
of  a  peculiar  bitter  flavour,  which  is  always  asso- 
ciated with  the  artificial  digestion  of  milk.  The 
point  aimed  at  is  to  carry  the  change  so  far  that  the 
bitter  flavour  is  just  perceived,  but  is  not  un- 
pleasantly pronounced.  As  it  is  impossible  to  ob- 
tain pancreatic  extract  of  absolutely  constant  strength, 
the  directions  as  to  the  quantity  to  be  added  must 
be  understood  with  a  certain  latitude.  The  extent 
of  the  peptonising  action  can  be  regulated,  either 
by  increasing  or  diminishing  the  dose  of  the  liquor 
pancreatis,  or  by  increasing  or  diminishing  the  time 
during  which  it  is  allowed  to  operate.  By  skimming 
the  milk  beforehand,  and  restoring  the  cream  after 
the  final  boiling,  the  product  is  rendered  more 
palatable. 

Peptonised  food  is  also  conveniently  prepared  by 
means  of  powders  (Fairchild's),  each  of  which  is 
sufficient  to  peptonise  a  pint  of  milk.  It  may  be 
used  for  partially  peptonising  milk.  One  of  the 
powders  is  mixed  with  a  teacupful  of  cold  water  ; 
a  pint  of  cold  milk  is  added  and  the  mixture  after 
stirring  is  placed  for  ten  minutes  in  a  vessel  of 
water  at  a  temperature  as  hot  as  can  be  borne  liy 
the  hand  (115°). 

Peptonised  Gruel. — Gruel  may  be  prepared  from 
any  of  the  numerous  farinaceous  articles  in  common 
use — wheaten  flour,  oatmeal,  arrowroot,  sago, 
pearl-barley,  pea-  or  lentil-flour.  The  gruel  should 
be  well  boiled,  and  made  thick  and  strong.  It  is 
then  poured  into  a  covered  jug,  and  allowed  to 
cool  until  it  becomes  lukewarm.    Liquor  pancrea- 


tis is  then  added,  in  the  proportion  of  a  dessert- 
spoonful to  the  pint  of  gruel,  and  the  jug  is  kept 
warm  under  a  '  cosey  '  as  before.  At  the  end  of  a 
couple  of  hours  the  product  is  boiled,  and  strained. 
The  action  of  pancreatic  extract  on  gruel  is  twofold 
— the  starch  of  the  meal  is  converted  into  dextrin 
and  sugar,  and  the  albuminoid  matters  are  pepto- 
nised. The  conversion  of  the  starch  causes  the 
gruel,  however  thick  it  may  have  been  at  starting, 
to  become  quite  thin  and  watery.  The  bitter 
flavour  does  not  appear  to  be  developed  in  the  pan- 
creatic digestion  of  vegetable  proteids,  and  pepto- 
nised gruels  are  quite  devoid  of  any  unpleasant 
taste.  It  is  difficult  to  say  to  what  extent  the  pro- 
teids of  the  meal  are  peptonised  in  this  process. 
The  product  gives  an  abundant  reaction  of  peptone  ; 
but  there  is  a  considerable  residuum  of  undissolved 
material.  Most  of  this,  no  doubt,  consists  of  in- 
soluble ligneous  tissue,  but  it  also  contains  some 
unliberated  starchy  and  albuminous  matter.  Pep- 
tonised gruel  is  not  generally,  by  itself,  an  accept- 
able food  for  invalids,  but  in  conjunction  with 
peptonised  milk  (peptonised  milk -gruel),  or  as  a 
basis  for  peptonised  soups,  jellies,  and  blanc-manges, 
it  is  likely  to  prove  valuable.  It  is  perhaps  best 
reserved  for  rectal  feeding. 

Pepfonised  Milk-gruel. — This  is  the  preparation 
of  which  the  writer  (W.  R.)  has  had  the  most  expe- 
rience in  the  treatment  of  the  sick,  and  with  which 
he  has  obtained  the  most  satisfactory  results.  It  may 
be  regarded  as  an  artificially  digested  bread-and- 
milk,  and  as  forming  by  itself  a  complete  and  highly 
nutritious  food  for  weak  digestions.  It  is  very 
readily  made,  and  does  not  require  the  use  of  the 
thermometer.  First,  a  thick  gruel  is  made  from 
any  of  the  farinaceous  articles  above  mentioned. 
The  gruel,  while  still  boiling  hot,  is  added  to  an 
equal  quantity  of  cold  milk.  The  mixture  will 
have  a  temperature  of  about  125°  F.  To  each 
pint  of  this  mixture  two  or  three  teaspoonfuls  of 
liquor  pancreatis,  and  ten  grains  of  bicarbonate  of 
sodium,  are  added.  It  is  kept  warm  in  a  covered 
jug  under  a  '  cosey '  for  an  hour  or  hour  and  a 
half,  and  then  boiled  for  two  or  three  minutes,  and 
strained.  If  the  product  has  too  much  bitter 
flavour,  a  smaller  quantity  of  the  liquor  pancreatis 
must  be  used  in  the  next  operation.  Invalids  take 
this  compound,  as  a  rule,  if  not  with  relish,  at  least 
without  any  objection. 

Peptonised  Soups,  fellies  and  Blanc-manges. — The 
writer  (W.  R. )  has  sought  to  give  variety  to  pepto- 
nised dishes  by  preparing  soups,  jellies,  and  blanc- 
manges containing  peptonised  aliment.  Soups 
may  be  prepared  in  two  ways.  The  first  way  is  to 
add  what  cooks  call  '  stock  '  to  an  equal  quantity  of 
peptonised  gruel  or  peptonised  milk-gruel.  A 
second  and  better  way  is  to  use  peptonised  gruel, 
which  is  quite  thin  and  watery,  instead  of  simple 
water,  for  the  purpose  of  extracting  the  soluble 
matters  of  shins  of  beef  and  other  materials  em- 
ployed in  the  preparation  of  soups.  Jellies  ^lay  be 
prepared  by  simply  adding  the  due  quantity  of 
gelatine  or  isinglass  to  hot  peptonised  gruel,  and 
flavouring  the  mixture  according  to  taste.  Blanc- 
manges may  be  made  by  treating  peptonised  milk 
in  a  similar  way,  and  then  adding  cream.  In  pre- 
paring all  these  dishes  it  is  absolutely  necessary  to 
complete  the  operation  of  peptonizing  the  gruel  or 
the  milk,  even  to  the  final  boiling,  before  adding 
the  stiffening  ingredient  ;  for  if  pancreatic  extract 
be  allowed  to  act  on  the  gelatine,  the  gelatine 
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itself  undergoes  a  process  of  digestion,  and  its 
power  of  setting  on  cooling  is  thereby  utterly 
abolished. 

Peptonised  Beef-tea. — A  pound  of  finely  minced 
lean  beef  is  mixed  with  a  pint  of  water,  and  ten 
grains  of  bicarbonate  of  sodium  are  added  thereto. 
The  mixture  is  then  simmered  for  an  hour  and  a 
half  in  a  covered  saucepan.  The  resulting  beef-tea 
is  decanted  off  into  a  covered  jug.  The  undis- 
solved beef-residue  is  then  beaten  up  with  a  spoon 
into  a  paste,  and  added  to  the  beef-tea  in  the 
covered  jug.  When  the  mi.xture  has  cooled  down 
to  about  140°  F.  (or  when  it  is  cool  enough  to  be 
tolerated  in  the  mouth),  a  table-spoonful  of  the 
liquor  pancreatis  is  added,  and  the  whole  well 
stirred  together.  The  covered  jug  is  then  kept 
warm  under  a  '  cosey  '  for  two  hours,  and  agitated 
occasionally.  At  the  end  of  this  time,  the  contents 
of  the  jug  are  boiled  briskly  for  two  or  three 
minutes  and  finally  strained.  The  product  is  then 
ready  for  use.  Beef-tea  prepared  in  this  way  is 
rich  in  peptone.  It  contains  about  4  per  cent,  of 
organic  residue,  of  which  more  than  three-fourths 
consist  of  peptone  ;  so  that  its  nutritive  value  in 
regard  to  nitrogenised  materials  is  nearly  equivalent 
to  that  of  milk.  When  seasoned  with  salt  it  is 
scarcely,  if  at  all,  distinguishable  in  taste  from 
ordinary  beef-tea. 

Peptonised  Enemata. — Pancreatic  extract  is  pe- 
culiarly adapted  for  administration  with  nutritive 
enemata.  The  enema  may  be  prepared  in  the 
usual  way  with  a  mixture  of  milk  and  gruel,  or 
milk,  gruel,  and  beef-tea.  A  dessert-spoonful  of 
liquor  pancreatis  is  added  to  it  just  before  adminis- 
tration. In  the  warm  temperature  of  the  bowel  the 
pancreatic  ferments  find  a  favourable  medium  for 
their  action  on  the  nutritive  ingredients  with  which 
they  are  mixed  ;  and  there  is  no  acid  secretion  (as 
in  the  stomach)  to  interfere  with  the  progress  and 
completion  of  the  digestive  transformation.  Ex- 
perience has  satisfied  the  writers  that  this  method  of 
administering  nutriment  is  a  valuable  resource  when 
the  stomach  is  obstinately  intolerant  of  food,  or 
when  there  is  obstruction  in  the  higher  portions  of 
the  digestive  tract. 

Peptonised  beef  is  made  by  digesting  beef  with 
artificial  gastric  juice.  It  is  very  bitter,  and  is  best 
administered  in  suppositories,  each  of  which  con- 
tains 30  grains  of  the  preparation. 

Uses  of  Peptonised  Food. — The  employ- 
ment of  food  which  has  been  wholly  or  partially 
peptonised  is  indicated  when  the  natural  digestive 
powers  are  from  any  cause  enfeebled  or  suspended. 
The  most  striking  benefits  have  been  observed  in 
cases  of  gastric  catarrh  with  pain  and  intolerance  of 
food  ;  in  gastric  ulcer  ;  in  the  anorexia  and  dys- 
pepsia associated  with  valvular  heart-disease  ;  and 
in  the  various  forms  of  pyloric  and  intestinal  ob- 
struction. Good  results  have  also  been  obtained  in 
cases  of  defective  nutrition  and  intestinal  irritation 
in  infants,  and  in  infective  diseases  with  intolerance 
of  food.  In  using  peptonised  food  it  is  well  to  re- 
member that  it  does  not  keep  well,  especially  in 
warm  weather.  Accordingly  it  should  either  be 
prepared  twice  a  day  so  that  it  may  be  never  more 
than  twelve  hours  old  ;  or,  if  a  quantity  sufficient 
for  the  twenty-four  be  prepared  at  once,  the  portion 
which  remains  over  at  the  end  of  twelve  hours  should 
be  re-boiled. 

William  Roberts. 
Sidney  Martin. 


PEPTON  U  RIA.— A  condition  in  which  the  urine 
contains  peptones.    See  Albumosuria. 

PERCUSSION  {peirntio,  I  strike).— A  method 
of  physical  examination,  performed  by  striking 
gently  some  part  of  the  body,  especially  the  chest 
or  abdomen,  for  the  purpose  of  producing  certain 
sounds  or  tactile  sensations.  It  may  be  performed 
either  by  the  finger  or  fingers  of  one  hand  striking 
the  surface  directly  ;  or  indirectly,  the  fingers  of 
the  other  hand  being  interposed  ;  or  by  means  of  a 
special  instrument  or  instruments.  See  Physical 
Examination. 

PERIARTERITIS.  ^.5-6'^  Arteries,  Diseases  of. 

PERIC/ECAL  ABSCESS.  —  See  Appendix 
Vermiformis,  Inflammation  of. 

PERICARDIUM,  Diseases  of  the.— Synon.  : 
Fr.  Maladies  du  Pericarde  ;  Ger.  Krankheiten  des 
Herzbeiitels. 

Diseases  of  the  pericardium  will  be  considered 
in  the  following  order  :  ( i )  Congenital  defects  ; 
(2)  Hxmopericardium  ;  (3)  Hydropericardium  ; 
(4)  Melanosis  ;  (5)  Milk-spots;  (6)  Acute  Pericar- 
ditis ;  (7)  Chronic  Pericarditis  ;  (8)  Pyopericar- 
dium  ;  {9)  Pyo-pneumopericardium ;  (10)  Tuber- 
culosis; (11)  Tumours. 

1.  Congenital  defects.— The  parietal  layer  of 
the  pericardium  may  be  almost  entirely  absent,  being 
represented  only  by  a  fringe  of  membranous  projec- 
tions around  the  roots  of  the  great  vessels  ;  the  epi- 
cardium  is  then  in  contact  with  the  pleura.  The 
condition  is  very  rare  and  does  not  appear  to  be  of 
clinical  importance. 

2.  Hasmopericardium  (Effusion  of  blood  with- 
in the  pericardial  sac)  may  occur  from  rupture  of 
an  aneurysm  of  the  ascending  arch  of  the  aorta  ; 
from  wounds  or  rupture  of  the  heart,  the  aorta,  or 
a  coronary  vessel  ;  or  from  the  unexplained  hasmor- 
rhage  connected  with  hremophilia,  purpura,  and  pro- 
found conditions  of  anaemia.  Rarely  an  aneurysm 
of  the  descending  aorta  may  rupture  into  the  peri- 
cardium from  without.  The  effusion  in  acute 
pericarditis  is  occasionally  hemorrhagic,  but  this  is 
not  usually  classed  as  hasmopericardium.  The  con- 
dition leading  to  the  hemorrhage  is  usually  fatal, 
death  resulting  directly  from  embarrassment  of  the 
heart's  action  by  the  effused  blood  {see  Heart, 
Wounds  of ;  Thoracic  Aneurysm).  At  the 
autopsy  the  pericardium  is  found  much  distended, 
and  may  appear  of  a  dark  bluish  colour  before  it 
is  opened.  The  blood  within  the  sac  is  usually 
partially  clotted  :  the  amount  eff"used  is  the  measure 
of  the  force  of  the  arterial  pressure  acting  against 
the  resistance  offered  by  the  pericardium.  In  cases 
due  to  rupture  of  the  aorta  or  of  an  aneurysm, 
sudden  fatal  syncope  occurs.  When  life  is  pro- 
longed for  a  few  hours,  the  dyspnoea  and  pallor  are 
suggestive  of  severe  hemorrhage.  The  physical 
signs  of  the  condition  would  resemble  those  of  a 
large  serous  effusion  [see  below),  but  death  is 
usually  too  rapid  to  allow  a  diagnosis  to  be  made 
during  life.  Treatment  is  only  possible  in  trau- 
matic cases  [see  Heart,  Wounds  of). 

Petechise,  or  small  extravasations  of  blood  be- 
neath the  serous  membrane,  are  frequently  found 
in  infective  diseases  and  in  chronic  wasting  condi- 
tions. 

3.  Hydropericardium  [Dropsy  of  the  Pericar- 
dium). —  These  terms  are  applied  to  an  effusion 
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of  serous  fluid  into  the  pericardial  sac,  which  is  not 
due  to  inflammation.  It  may  occur  in  cases  of 
general  dropsy,  cardiac  or  renal  ;  and  is  also  said 
to  result  in  rare  instances  from  obstruction  to  the 
coronary  or  pericardial  veins,  as  in  cases  of  throm- 
bosis of  the  coronary  vessels  or  sinus,  of  mediasti- 
nitis,  or  of  mediastinal  tumour.  In  severe  anremia 
a  large  quantity  of  fluid  is  occasionally  found  in  the 
pericardium  at  the  autopsy  ;  indeed  it  is  the  rule  in 
such  cases  to  meet  with  some  increase  beyond  the 
amount  normally  present.  It  is  probah)le  that  many 
cases  of  large  effusions  classed  as  hydropericardium 
are  in  reality  inflammatory  in  nature  ;  for  it  appears 
i)liysically  impossible  that  a  merely  dropsical  effusion 
can  exert  a  pressure  sufficient  to  stretch  the  peri- 
cardial sac  to  any  great  extent.  The  physical  signs 
presented  in  cases  of  dropsy  of  the  pericardium 
resemble  those  of  inflammatory  effusion,  but  no 
friction-sound  is  produced.  The  heart  may  be 
impeded  in  its  action  by  the  surrounding  fluid,  and 
the  symptoms  of  failure  may  ensue  or  be  aggravated 
if  already  existing.  The  condition  is,  however,  not 
a  common  one  :  it  does  not  occur  in  general  dropsy 
until  after  the  appearance  of  ascites  and  hydro- 
thorax  ;  and  relief  should  be  sought  rather  by  treat- 
ment of  the  general  disease  and  by  draining  the 
other  cavities  than  by  any  interference  with  the 
pericardial  eft'usion. 

4.  Melanosis  [Black  pigmentation  of  tlie parietal 
f^ei-icardium)  is  a  condition  occasionally  met  with. 
Its  exact  causation  is  unknown.  It  is  associated 
with  the  presence  in  the  pericardial  fluid  of  cells 
containing  particles  of  pigment. 

5.  Milk-Spots  [inaculic  alhida)  are  opaque 
patches  found  on  the  epicardium — occasionally  also 
upon  the  parietal  pericardium — in  the  hearts  of 
adults  and  rarely  of  children.  The  most  common 
situation  is  upon  the  anterior  surface  of  the  right 
ventricle  ;  but  these  spots  may  also  occur  on  the 
left  ventricle  near  the  apex  and  elsewhere.  .  They 
are  generally  single,  but  may  be  multiple.  It  is 
probable  that  milk-spots  are  of  the  nature  of  cal- 
losities, produced  by  contact  between  the  heart  and 
the  chest-wall.  They  are  of  no  clinical  significance  ; 
but  it  is  possible  that  in  rare  instances  they  may 
give  rise  to  friction- sounds  and  thus  lead  to  a  mis- 
taken diagnosis  of  pericarditis. 

6.  Acute  Ve.x'\Q,2k.r6\\A^  (Acute  Inflammation  of 
the  fericardium). 

/Etiology.  -  By  far  the  commonest  cause  of 
acute  pericarditis  is  ( I )  rheumatic  fever.  Thus  of 
74  cases  of  pericarditis  recently  in  the  wards  of 
Charing  Cross  Hospital  53  were  of  a  rheumatic 
nature,  while  among  350  patients  suffering  from 
acute  rheumatism  pericarditis  occurred  in  28  (8  per 
cent.).  The  second  most  important  cause  of  this 
affection  is  (2)  acute  and  chronic  nephritis.  Both 
the  tubal  and  the  interstitial  form  of  renal  disease 
are  associated  with  pericarditis,  but  it  is  commonly 
seen  in  cases  of  granular  kidney,  occurring  late  in 
the  disease,  often  as  a  precursor  of  urcemic  symptoms 
and  a  harbinger  of  approaching  death.  (3)  Exten- 
sion of  inflammation  from  neighbouring  structures 
may  involve  the  pericardium  under  many  conditions. 
The  most  common  of  such  causes  is  probably  acute 
lobar  pneumonia :  others  are  myocarditis — the 
result  of  septic  infection  of  the  heart -wall —em- 
pyema, abdominal  suppuration,  and  mediastinitis. 
Abscesses  of  the  mediastinum,  or  of  parts  beneath 
the  diaphragm,  may  burst  directly  into  the  peri- 
cardium in  rare  instances.    (4)  Traumatic  infection 


of  the  pericardial  sac  may  be  brought  about  by 
penetrating  wounds  and  by  fractured  ribs,  while  a 
non-infective  pericarditis  may  perhaps  result  from 
blows,  or  crushing  of  the  chest-wall.  (5)  Infective 
organisms  may  be  carried  by  the  blood  to  the  peri- 
cardium, as  in  septicaemia  and  pyxmia.  (6)  Cer- 
tain general  diseases,  such  as  the  acute  specific 
fevers  (especially  scarlatina,  variola,  enteric  fever 
and  erysipelas),  may  be  associated  with  inflamma- 
tion of  the  pericardium  :  this  also  occurs  in  diabetes 
mellitus  and  in  certain  blood-diseases,  such  as 
scurvy  and  purpura.  (7)  Tuberculosis  may  attack 
the  pericardium,  as  it  does  other  serous  membranes, 
and  (S)  tumours,  both  carcinoma  and  sarcoma, 
affecting  the  serous  membrane  may  be  associated 
with  irritation  and  effusion  around  the  actual  growths. 

Age  and  Sex. — Males  are  more  liable  to  peri- 
carditis than  females.  Rheumatic  pericarditis 
attacks  especially  children  and  young  persons, 
being  comparatively  rare  in  those  over  25  years  of 
age.  Pericarditis  associated  with  renal  disease  is 
commoner  in  elderly  persons. 

Bacteriology. — The  organisms  most  frequently 
found  in  connection  with  this  form  of  inflammation 
are  streptococci,  staphylococci,  the  pneumococcus 
and  the  Bacillus  tuberculosis.  It  is  possible  that  the 
streptococcus  often  recorded  as  present  in  rheumatic 
cases  may  have  been  in  reality  the  organism  recently 
described  by  Poynton  and  Paine  as  the  specific 
cause  of  rheumatism.  The  pneumococcus  is  found 
in  cases  associated  with  lobar  pneumonia  :  it  may 
also  be  found  in  pericarditis  occurring  primarily  and 
alone,  while  the  involvement  along  with  the  pericar- 
dium of  some  other  or  of  all  the  serous  membranes 
is  not  very  uncommon,  and  may  be  due  to  the  same 
organism.  In  cases  of  wasting  disease  pericarditis 
is  probably  due  to  invasion  by  pyogenic  organisms, 
the  resistance  of  the  tissues  being  lowered  :  this 
may  also  occur  in  tubercular  cases,  in  which  strep- 
tococci may  be  found  in  the  pericardial  exudation 
along  with  a  few  tuljercle-bacilli  ;  the  latter  ap- 
parently only  accidentally  present.  Whether  the 
pericarditis  of  renal  disease  is  due  to  organisms  thus 
enabled  to  establish  a  footing,  or  to  toxins  ela- 
borated within  the  body  (auto-intoxication),  is  not 
certain.  In  three  cases  reported  recently  by  Chatin 
the  toxicity  of  the  blood-serum  was  constantly  below 
normal  and  the  pericardial  effusion  sterile.  In  cases 
asiiociated  with  abdominal  suppuration  the  Bacillus 
coli  communis  is  proliably  responsible  for  the  in- 
flammation, and  in  cases  associated  with  gonorrhcea 
the  Gonococcus. 

Pathology  and  Morbid  Anatomy. — In  the 
pericardium,  as  in  other  serous  membranes,  the  in- 
flammatory process  may  assume  various  forms,  which 
are  generally  classed  as  ( I )  dry  or  plastic  inflamma- 
tion ;  (2)  sero-fibrinous  eftusion  ;  and  (3)  purulent 
effusion  (pyopericardiiim).  In  some  cases  the  effused 
fluid  may  be  ha;morrhagic.  The  difference  in  the 
character  of  the  process  is  due  to  varying  virulence 
in  the  organisms  or  toxins  which  produce  the  con- 
dition. The  earliest  phenomenon  in  all  cases  is 
probably  hyperemia  of  the  serous  membrane,  pro- 
duced by  dilatation  of  minute  Ijlood-vessels  ;  this 
is  quickly  followed  by  exudation  of  a  smaller  or 
larger  quantity  of  fluid  on  to  the  surface.  The 
endothelial  cells  become  swollen  and  granular,  and 
some  of  them  are  cast  off.  To  the  naked  eye  the 
surface  of  the  pericardium  appears  dull  and  opaque, 
losing  its  characteristic  polish.  The  opposed  sur- 
faces, visceral  and  parietal,  suffer  together,  but  the 
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inflammation  may  either  be  limited  to  a  small  area 
of  the  sac  or  may  involve  the  whole  of  its  extent. 
On  looking  at  the  pericardium  post  mortem  increased 
vascularity  may  be  apparent  before  the  sac  is  opened, 
a  network  of  small  vessels  being  visible  all  over  the 
exposed  surface  between  the  anterior  margins  of  the 
lungs  ;  the  latter  are  frecjuently  adherent  to  the 
pericardium  owing  to  outward  extension  of  the  in- 
flammation. On  cutting  through  the  epicardium 
into  the  heart-muscle  a  zone  of  redness  may  be  seen 
of  appreciable  thickness  beneath  the  serous  mem- 
brane, suggesting  involvement  of  the  myocardium  ; 
but  though  this  does  frequently  occur  it  may  often 
be  found  that  the  thin  layer  of  fat  lying  beneath  the 
epicardium  is  alone  inflamed,  thus  acting  as  a  pro- 
tection to  the  important  muscle  beneath  it.  Micro- 
scopically, the  pericardium  is  found  thickened  and 
infiltrated  with  round  cells,  which  are  probably  in 
part  emigrated  leucocytes,  and  in  part  the  offspring 
of  the  connective  tissue-cells.  The  endothelial  cells 
disappear  at  an  early  period  of  the  disease.  The 
phenomena  thus  far  described  are  common  to  all 
fprms  of  pericarditis.  If  the  process  goes  no  further, 
the  dry  or  plastic  variety  results.  The  opposing 
surfaces  are  roughened  and  studded  with  small 
fibrinous  excrescences,  or  covered  with  a  thin  layer 
of  the  same  material.  If  the  patient  survive,  more 
or  less  organisation  of  the  new  material  occurs,  and 
adhesion  takes  place  between  the  two  surfaces,  or 
connecting  threads  or  bands  of  fibrous  tissue  are 
produced  by  the  continual  movement  of  the  heart. 
These  may  rupture  and  remain  adherent  only  by 
one  extremity.  The  filaments  thus  resulting  may 
be  so  numerous  and  so  closely  set  together  as  to 
give  the  heart  the  appearance  of  being  covered  with 
a  shaggy  coat  of  hair  (cor  hirsiitum).  When  com- 
plete adhesion  takes  place  the  condition  of  chronic 
pericarditis  or  adherent  pericardium  is  produced 
[see  p.  1186).  In  other  cases  the  amount  of  fluid 
which  escapes  from  the  dilated  blood-vessels  is 
much  greater,  and  serous  or  sero-Jihrinoiis  effusion 
is  the  result.  The  amount  varies  from  one  or  two 
ounces  up  to  a  pint  or  more.  In  the  latter  case  the 
pericardial  sac  is  distended  and  takes  the  form  of  a 
gigantic  pear,  the  larger  part  being  downwards  ;  in 
cases  of  very  large  effusion  the  shape  becomes 
almost  globular.  The  fluid  is  either  clear,  yellow, 
transparent  serum,  or  may  be  turbid  from  flocculi 
of  coagulated  fibrin,  or,  in  rare  cases,  hsemorrhagic. 
It  contains  a  large  amount  of  albumen  along  with 
fibrinogen  and  fibrin-ferment,  so  that  it  may  coagu- 
late spontaneously.  In  cases  due  to  the  pneumo- 
coccus,  this  organism  may  be  present  in  enormous 
numbers  in  the  fluid  ;  in  other  cases,  other  varieties 
of  bacteria  may  be  demonstrated  by  staining.  The 
pericardial  lining  is  generally  coated  with  velvety 
lymph.  In  many  cases  the  amount  of  fluid  which 
exudes  is  much  less,  and  there  is  practically  a  com- 
bination of  the  '  dry  '  with  the  '  wet '  variety  of 
pericarditis  :  the  two  layers  of  pericardium  are  ad- 
herent throughout  a  large  part  of  their  surfaces  by 
means  of  thick  fibrinous  coagulum,  while  in  the 
pockets  remaining  there  are  found  collections  of 
fluid,  more  or  less  turbid  and  opaque.  In  rare  cases 
due  to  septic  infection  the  effusion  is  purulent  in 
character  (see  p.  1 187 — Pyopericardiiim).  If  the  in- 
flammatory process  subsides,  the  sero-fibrinous  fluid 
is  gradually  absorbed,  but  the  damage  done  to  the 
endothelium  cannot  be  repaired.  The  condition 
remaining  is  similar  to  that  found  in  the  simple 
plastic  variety.    Adhesion  takes  place  between  the 


opposed  surfaces,  and  the  cavity  of  the  pericardium 
is  more  or  less  completely  obliterated. 

Results. — The  results  arising  from  simple  plastic 
pericarditis  are  not  in  themselves  considerable, 
apart  from  injury  to  the  cardiac  muscle,  which 
may  accompany  the  pericarditis,  and  from  the 
effects  of  subsequent  adhesion  (see  p.  11 86). 
Some  authorities,  however,  consider  that  the  peri- 
cardium normally  acts  as  a  support  to  the  heart  : 
according  to  this  view  the  weakening  of  the  mem- 
brane produced  by  inflammation  may  be  a  factor  in 
the  causation  of  the  dilatation  and  faikire  of  the 
heart  which  frequently  occur.  In  cases  in  which 
there  is  much  eff^usion  the  fluid  surrounding  the 
heart  presses  upon  it  and  impedes  its  action.  The 
enlargement  of  the  sac  may  also  cause  pressure 
upon  the  oesophagus  and  resulting  dysphagia. 
Pressure  upon  the  lungs  may  produce  collapse  of 
portions  of  these  organs,  especially  of  the  left  lung. 
It  has  been  suggested  that  the  pleural  effusion  often 
found  along  with  pericardial  may  be  due  in  some 
cases  to  pressure  exerted  upon  the  veins  in  the 
mediastinum.  The  effect  of  the  effusion  upon  the 
position  of  the  heart  itself  has  been  much  discussed. 
In  all  probability  no  constant  alteration  in  position 
takes  place,  but  the  clinical  fact  of  the  appearance 
of  the  cardiac  impulse  in  a  higher  situation  than 
usual  has  not  been  satisfactorily  explained. 

Clinical  Features. — The  onset  of  pericarditis 
is  in  the  majority  of  cases  insidious.  In  acute 
rheumatism  it  generally  appears,  if  at  all,  within 
the  first  week  or  ten  days  of  the  illness,  and  more 
often  in  earlier  than  later  attacks.  The  patient 
may  not  complain  of  any  additional  distress  at  first, 
or  he  may  be  conscious  of  a  feeling  of  weight  or 
tightness  in  the  chest.  With  the  exception  of  the 
alw  nasi,  which  move  with  respiration,  his  face 
is  often  fixed  and  his  expression  anxious.  In 
some  cases  there  is  pain  in  the  prjecordial  region, 
which  may  be  well  marked  or  even  violent  :  it 
may  be  of  an  aching,  burning,  or  stabbing  cha- 
racter, and  may  be  referred  to  the  epigastrium 
rather  than  the  chest.  The  respiration  is  generally 
quickened,  and  the  pulse  full,  soft,  and  increased 
in  frequency.  The  heart's  action  may  be  tumultuous, 
and  palpitation  be  complained  of.  The  patient's 
temperature  may  rise  with  the  onset  of  pericardial 
inflammation  (101°  F.  to  103°  F. ),  but  in  a  large 
number  of  cases  there  is  no  fever.  The  occurrence 
of  an  initial  rigor  is  quite  exceptional,  and  is  sug- 
gestive of  suppurative  pericarditis.  There  may  be 
a  short  dry  cough.  In  this  early  stage  the  physical 
examination  of  the  patient  can  alone  be  relied  upon 
to  discover  the  condition.  Tenderness  is  often 
found  in  the  prsecordial  area  upon  pressure  or  per- 
cussion ;  in  some  cases  this  hypersesthesia  is  very 
pronounced.  The  hand  laid  upon  the  chest  may 
occasionally  perceive  a  sensation  as  of  two  rough 
bodies  rubbed  together — thrill  or  friction-fremitus. 
Auscultation  reveals  a  peculiar  characteristic  sound 
or  sounds  occurring  along  with,  rather  than  replac- 
ing, the  normal  cardiac  sounds.  At  first  it  is  usually 
soft  and  '  whiffing  '  in  character,  but  it  may  be 
harsh  and  creaking  or  almost  grating.  It  may 
occur  with  both  systole  and  diastole,  or  may  not 
exactly  correspond  with  either  period  of  the  cardiac 
cycle.  A  very  typical  auscultatory  phenomenon  is. 
the  'triple  rhythm  '  produced  by  co-existence  of  the 
two  normal  cardiac  sounds  along  with  a  single  ad- 
ventitious friction-sound  ;  at  other  times  four  dis- 
tinct sounds  are  heard  with  each  cycle  of  the  heart. 
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a  rhythm  which  has  been  compared  to  the  distant 
puffing  of  a  train  leaving  a  station.  Friction- 
sounds  are  confined  to  the  precordial  area,  and  are 
usually  loudest  at  the  base  of  the  heart.  Their 
intensity  may  be  increased  by  pressure  of  the  stetho- 
scope upon  the  chest-wall.  They  have  a  peculiar 
superficial  cjuality,  as  if  produced  near  to  the  surface 
of  the  thorax  ;  and  they  may  alter  in  intensity  with 
the  respiratory  rhythm. 

In  severe  cases  delirium  frequently  occurs.  It  is 
generally  of  the  noisy,  active  variety,  but  may  be 
low  and  muttering.  It  is  often  combined  with 
sleeplessness.  The  latter  may  be  a  troublesome 
symptom,  even  when  the  mind  remains  clear,  as  it 
occasionally  does  throughout,  even  in  fatal  cases. 
Hiccough  is  sometimes  present,  and  vomiting  may 
be  a  distressing  and  serious  feature.  The  patient 
generally  lies  on  his  back,  but  may  toss  about  rest- 
lessly from  side  to  side.  The  face  is  often  dusky 
and  the  expression  anxious. 

If  the  myocardium  is  seriously  involved,  sym- 
ptoms of  failure  of  the  heart  may  appear — a  running 
pulse,  urgent  dyspncea,  and  cyanosis.  Death  may 
occur  either  suddenly  by  syncope  or  gradually  by 
exhaustion.  When  recovery  takes  place  the  sym- 
ptoms gradually  diminish  in  intensity,  but  relapse 
may  occur  in  some  instances. 

When  effusion  occurs  the  pain  usually  disap- 
pears ;  but  if  the  amount  of  fluid  be  large  the 
other  symptoms  may  be  accentuated.  Dyspncea  is 
generally  a  prominent  feature,  and  the  patient  may 
need  to  be  propped  up  in  bed  or  even  to  assume 
a  bent  posture  with  the  head  held  down  towards 
the  knees.  In  extreme  cases  the  cyanosis  is  marked, 
the  ate  nasi  work  vigorously,  and  the  distress  of 
the  sufferer  is  suggestive  of  grave  disturbance. 
Physical  examination  will  reveal  an  increased  area 
of  cardiac  dulness.  This  increase  is  generally  first 
noticed  in  the  upper  and  left  portion  of  the  peri- 
cardial area — the  dulness  exiending  upwards  to 
the  second  interspace  or  even  higher — owing  to  the 
looseness  of  the  pericardium  at  the  roots  of  the 
great  vessels,  whereby  it  readily  allows  the  accumu- 
lation of  additional  fluid  in  this  region.  As  the 
effusion  increases  the  lower  portion  of  the  peri- 
cardial sac  also  stretches  and  the  dulness  extends 
to  the  right  of  the  sternum  and  beyond  the  apex  of 
the  heart,  so  that  the  whole  area  is  triangular  in 
shape,  the  base  being  on  the  diaphragm.  The 
cardiac  impulse  may  be  diffused  and  present  a 
peculiar  wavy  character  ;  the  apex-beat  is  often 
raised,  being  for  a  time  recognisable  in  the  fourth 
interspace.  In  children  the  wall  of  the  chest  may 
bulge  forwards  in  the  prascordial  region.  In  cases 
of  very  large  effusion  an  area  of  diminished  resonance 
on  percussion  may  be  found  behind  at  the  angle  of 
the  left  scapula,  and  also  at  the  bases  of  the  lungs 
near  to  the  spine.  The  friction-sound  audible  at 
the  beginning  of  the  attack  frequently  disappears 
when  effusion  takes  place  ;  in  other  cases,  however, 
it  persists  at  the  base  of  the  heart  throughout  the 
illness.  The  normal  cardiac  sounds  have  a  distant  or 
muffled  character  ;  the  action  of  the  heart  may  be 
irregular,  and  an  alteration  of  the  pulse  with  the 
respiratory  rhythm  has  been  occasionally  observed. 
The  patient  may  complain  of  pain  of  a  Inirning  or 
stabbing  character  in  swallowing,  due  to  pressure  of 
the  bolus  of  food  upon  the  inflamed  and  tender 
pericardium  ;  actual  difficulty  in  swallowing  may 
occur,  owing  to  pressure  of  the  distended  sac  upon 
the  oesophagus. 


When  the  inflammatory  process  subsides  absorp- 
tion of  the  effused  fluid  rapidly  takes  place.  The 
friction-sound  generally  returns  at  this  stage,  and 
the  character  of  this  sound  may  be  rougher  than  at 
first  ;  friction-fremitus  is  also  more  likely  to  occur. 
If  a  fatal  result  be  impending  the  symptoms  of 
cardiac  failure  are  similar  to  those  previously  de- 
scribed as  found  in  the  '  dry  '  form  of  the  disease. 

The  account  first  given  of  rheumatic  pericarditis 
applies  in  the  main  also  to  %ases  which  are 
secondary  to  pneumonia  or  pleurisy.  In  patients 
suffering  from  renal  disease  the  onset  of  pericarditis 
is  still  more  insidious,  and  the  condition  is  fre- 
quently overlooked.  Restlessness  may  be  a  marked 
feature,  no  pain  being  complained  of,  and  delirium, 
drowsiness,  or  other  uraemic  symptoms  may  rapidly 
ensue.  In  other  cases  breathlessness  is  seen  with 
rapid,  feeble  pulse,  and  much  distress  and  anxiety, 
or  even  actual  pain  :  this  may  be  referred  to  the 
alidomen  rather  than  to  the  chest.  The  frequency 
of  the  pulse  and  respiration  are  usually  much  in- 
creased, and  the  aspect  may  suggest  the  onset  of 
some  grave  complication,  the  face  seeming  pinched, 
the  eyes  hollow,  and  the  expression  careworn.  The 
temperature  may  be  raised,  but  here,  too,  there  is 
frequently  no  pyrexia  to  suggest  the  existence  of  an 
inflammatory  process. 

Diagnosis. — In  a  few  cases  pericarditis  may  be 
present  without  giving  rise  to  any  distinct  signs  by 
which  it  can  be  recognised  ;  much  more  often  it  is 
missed  through  not  being  looked  for.  In  all  cases 
of  rheumatism,  in  acute  pneumonia  and  other  in- 
fective conditions,  and  in  renal  disease,  it  is  most 
important  to  bear  in  mind  the  possibility  of  the 
occurrence  of  this  complication,  and  to  examine 
the  heart  frequently  and  methodically.  In  children, 
even  apart  from  symptoms  of  rheumatism  in  the 
joints,  the  occurrence  of  fever  and  some  degree  of 
dyspnoea  with  a  pulse  which  is  more  rapid  than  the 
general  symptoms  warrant,  should  give  rise  to  a 
suspicion  at  least  of  the  existence  of  pericarditis  ; 
even  infants  are  not  free  from  liability  to  the  disease, 
and  young  adults  may  suffer  from  it  without  very 
well-marked  joint-symptoms.  The  occurrence  of 
delirium  in  the  course  of  rheumatic  fever  should 
always  suggest  the  onset  of  pericarditis.  The  dry 
form  of  the  disease  can  only  be  certainly  recognised 
by  means  of  the  characteristic  friction-sound.  It  is 
possible  that  certain  sounds  produced  by  contact  of 
the  heart  with  the  pleura,  or  by  its  rhythmical 
pressure  upon  a  portion  of  the  lung,  may  simulate 
this.  As  a  rule,  however,  these  cardio-pulmonary 
sounds  alter  much  more  with  the  respiratory  rhythm 
than  does  the  dm/'/  in  true  pericarditis  ;  the 
symptoms  of  serious  disease  are  also  absent  in  these 
cases.  Endocardial  murmurs  may  in  rare  cases 
give  rise  to  doubt,  but  these  are  generally  dis- 
tinguished by  their  typical  localisation,  their  con- 
duction beyond  the  confines  of  the  pericardium,  and 
the  absence  of  the  peculiar  superficial  quality  ob- 
served in  most  pericardial  sounds. 

Pericardial  effusion  of  a  dropsical  nature  may  be 
indistinguishable  from  that  arising  from  inflamma- 
tion :  the  presence  of  a  friction-sound  would  esta- 
blish the  existence  of  the  latter,  while  hydro- 
pericardium  never  occurs  to  any  serious  extent  until 
ascites  and  hydrothorax  are  already  present. 

A  more  difficult  problem  in  diagnosis  is  presented 
by  cases  of  dilatation  of  the  heart,  such  as  occurs 
owing  to  adherent  pericardium  or  in  the  late  stages 
of  mitral  disease.    Here  there  may  be  increase  of 
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praecordial  dulness  extending  over  an  area  of  the 
chest  practically  identical  in  shape  with  that 
affected  in  cases  of  pericardial  effusion  ;  the  cardiac 
impulse  may  be  diffuse  and  wavy,  the  pulse  fre- 
quent and  soft,  and  cyanosis  and  dyspnoea  be 
present  owing  to  the  failing  action  of  the  heart. 
In  the  absence  of  a  friction-sound,  or  of  a  know- 
ledge of  the  earlier  physical  signs,  diagnosis  may  be 
impossible ;  and  owing  to  the  existence  of  such 
cases  the  operation  of  exploring  the  pericardium 
with  a  hollow  needle  is  to  be  deprecated.  Theo- 
retically a  localised  empyema  in  the  cardiac  region 
might  give  rise  to  difficulties  in  diagnosis  ;  the  two 
conditions  may  co-exist  and  the  pleural  condition  be 
overlooked  owing  to  the  predominance  of  the  peri- 
cardial phenomena.  Hemorrhage  into  the  peri- 
cardium is  generally  accompanied  by  almost  im- 
mediate syncope  and  is  rapidly  fatal. 

Prognosis.  —  The  immediate  outlook  varies 
greatly  with  the  cause  of  the  inflammation.  In 
rheumatic  cases  recovery  is  the  rule  :  thus  out  of 
53  cases  of  this  affection  occurring  in  Charing  Cross 
Hospital  10  died  (under  20  per  cent.).  The 
mortality  of  this  disease  is  heavy  among  young 
children  and  infants.  The  occurrence  of  great 
dyspnoea  with  cyanosis  and  a  running  or  irregular 
pulse  is  of  grave  import  :  vomiting  and  the  appear- 
ance of  a  low  muttering  form  of  delirium  are  also 
of  bad  omen.  Cases  of  pericarditis  associated  with 
pneumonia  are  very  prone  to  terminate  fatally  : 
out  of  13  cases  of  this  complication  8  succumbed 
(over  60  per  cent. ).  In  cases  of  renal  disease  the 
onset  of  pericarditis  is  almost  invariably  a  fatal 
sign.  Occasionally  '  rheumatic  '  pericarditis  may 
complicate  Bright's  disease ;  such  cases  are  less 
frequently  fatal. 

In  patients  who  recover  from  the  acute  attack 
some  degree  of  adhesion  between  the  layers  of 
pericardium  is  left.  This  tends,  especially  in 
young  persons,  to  embarrass  the  action  of  the  heart 
and  to  increase  the  difficulty  of  establishing  due 
compensation  for  any  co-existing  valvular  defects. 
Thus  there  can  be  little  doubt  that  in  such  cases 
the  occurrence  of  pericarditis  tends  to  shorten  life 
and  to  render  the  appearance  of  heart-failure  pro- 
bable in  later  adult  life  {see  below.  Chronic  Peri- 
carditis). For  purposes  of  life-assurance  the  oc- 
currence of  an  attack  of  pericarditis  would  justify 
the  addition  of  five  to  ten  years  to  the  applicant's 
actual  age. 

Treatment.  — When  pericarditis  occurs  in  the 
course  of  acute  rheumatism  little  additional  treat- 
ment is  as  a  rule  necessary  beyond  that  adopted  for 
the  primary  disease.  Complete  rest  is  essential, 
the  patient  being  carefully  warned  against  any 
sudden  exertion,  such  as  sitting  up  or  attempting  to 
get  out  of  bed.  Any  attitude  which  is  most  com- 
fortable may  be  adopted,  a  semi-recumbent  position 
maintained  by  means  of  pillows  being  often  more 
restful  than  a  horizontal  posture.  Milk-diet  is  to 
be  continued  :  salicylate  of  sodium  may  also  be 
given — indeed  the  depressing  action  of  the  drug 
upon  the  heart,  when  not  too  pronounced,  is  actu- 
ally an  advantage,  for  the  excited  action  of  the 
organ  needs  to  be  controlled  in  order  that  relative 
rest  may  be  obtained.  Pain  may  be  soothed  by 
means  of  either  hot  or  cold  applications  to  the 
praecordia :  thus  some  patients  find  an  ice-bag 
soothing  and  quieting,  while  others  resent  the 
application  of  cold  and  welcome  that  of  hot  fomen- 
tations.   Blistering  of  the  cardiac  area  is  practised 


by  some  authorities  ;  it  has  the  inconvenience  of 
rendering  subsequent  auscultation  difficult,  and  is  of 
very  doubtful  efficacy.  More  relief  may  be  obtained 
from  the  application  of  leeches  :  six,  ten,  or  twelve 
of  these  may  be  used  according  to  the  age  of  the 
patient  and  the  general  condition  ;  they  should  be 
applied  along  the  left  border  of  the  sternum  and 
over  rib-cartilages  rather  than  in  the  intercostal 
spaces,  in  order  that  any  excess  of  haemorrhage 
subsequently  resulting  may  be  more  easily  con- 
trolled by  pressure.  If  the  pain  is  not  relieved  by 
these  means,  opium  or  morphine  (hypodermically) 
may  be  given  with  care  in  the  early  stage  of 
the  affection,  when  there  are  no  signs  of  failure 
of  the  heart.  Should  such  failure  occur,  stimu- 
lants are  needed.  Alcohol  may  be  given  in  amounts 
rising  from  two  to'  twelve  ounces  or  even  more. 
Ether,  ammonia,  strychnine  and  digitalis  may  all 
be  employed  ;  and  inhalations  of  oxygen  appear 
useful  in  some  cases.  If  sleeplessness  is  a  pro- 
minent and  distressing  symptom  chloralamide  is 
perhaps  the  safest  hypnotic  to  use ;  chloral  hy- 
drate may  also  be  given  with  care  along  with 
a  little  aromatic  spirit  of  ammonia  to  counter- 
act the  depressing  effect.  Morphine  may  be 
necessary  if  insomnia  persist,  and  may  be  given 
hypodermically  along  with  small  doses  of  strych- 
nine. In  cases  in  which  effusion  has  occurred  the 
above  measures  may  still  be  tried.  If  the  effusion 
be  very  large  the  question  of  its  removal  may  arise. 
In  view  of  the  difficulty,  previously  alluded  to,  of 
distinguishing  dilatation  of  the  heart  from  peri- 
cardial effusion,  and  of  the  uncertainty  that  must 
exist  as  to  the  exact  position  of  the  heart,  it  is 
advisable  to  adopt  the  open  method  of  incision 
{see  Pericardium,  Surgery  of)  rather  than  to 
insert  an  aspirating-needle.  If  pleural  effusion  co- 
exist with  pericardial,  the  former  effusion  should  be 
previously  removed,  since  the  relief  thus  obtained 
to  the  lymphatics  of  the  thorax  may  result  in  rapid 
absorption  of  the  pericardial  fluid.  Owing  to  the 
danger  of  relapse  the  patient  should  be  kept  in  bed 
for  at  least  ten  days  after  the  symptoms  have  sub- 
sided ;  salicylates  should  be  reduced  very  gradually 
and  solid  food  as  gradually  permitted.  It  is  possi- 
ble that  a  certain  degree  of  absorption  of  fibrinous 
or  embryonic  adhesions  may  be  brought  about  by 
the  administration  of  iodide  of  potassium  ;  5 -grain 
doses  of  this  drug  three  times  a  day  might  therefore 
be  administered  during  this  period  ;  such  absorp- 
tion may  perhaps  be  aided  by  light  blistering  of 
the  precordial  area  or  counter-ii'ritation  with  Liquor 
lodi  Fortis.  Iron  and  quinine  may  be  useful  in 
the  convalescent  stage,  and  the  greatest  possible 
care  must  be  subsequently  taken  to  guard  against 
exposure  to  chill,  damp,  or  other  condition  that 
may  favour  recurrence  of  rheumatism  {see  Rheu- 
matism). 

7.  Chronic  Pericarditis  {Adherent  Peri- 
cardiuin). — This  condition  is  the  result  of  pre- 
vious acute  attacks.  It  consists  in  the  adherence 
described  above  between  the  visceral  and  parietal 
layers  of  pericardium.  The  adhesions  are  formed 
by  the  '  organisation  '  of  the  effused  lymph,  that  is 
to  say,  by  the  growth  of  connective  tissue-cells  into 
the  coagulum,  and  the  union  of  the  opposed  sur- 
faces by  this  means.  New  blood-vessels  form  in 
the  fibrous  tissue,  and  this  tends  to  shrink  as  it 
grows  older,  and  thus  to  hamper  the  action  of  the 
heart.  Extension  of  the  inflammation  to  or  from 
neighbouring  parts  may  result  in  adhesion  of  the 
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pericardium  externally  to  the  chest-wall,  the  pleurie, 
and  the  structures  within  the  mediastinum.  In 
some  cases,  especially  those  associated  with  media- 
stinitis,  the  fibrous  coat  surrounding  the  heart  and 
binding  it  to  surrounding  structures  is  very  thick  ; 
it  may  be  almost  cartilaginous  and  occasionally 
becomes  infiltrated  with  calcareous  salts  — a  condi- 
tion which  has  given  rise  to  the  description  of  a 
'  bony  heart.'  When  the  heart  is  thus  surrounded 
by  a  fibrous  coat  two  possible  results  may  occur. 
If  the  constricting  tissue  be  very  dense,  the  heart  is 
unable  to  enlarge  and  is  at  the  same  time  forced  to 
work  at  great  disadvantage  owing  to  the  resistance 
offered  to  systole  by  the  adhesions.  In  such  cases 
fatal  failure  of  the  heart  necessarily  ensues  rapidly. 
In  other  cases  the  fibrous  tissue  may  stretch  and 
allow  the  heart  to  enlarge,  which  it  does  to  a  very 
great  extent  in  response  to  the  continual  impedi- 
ment offered  to  its  action.  This  condition  is  fre- 
quently seen  in  rheumatic  pericarditis.  Failure  of 
the  heart  in  such  patients  is  much  less  rapid  but  is 
none  the  less  certain  to  occur  ultimately.  Various 
clinical  signs  have  been  described  as  indicating  the 
existence  of  adherent  pericardium.  Of  these  the 
more  important  are  retraction  of  the  chest-wall — 
especially  of  the  lateral  wall  of  the  thorax  (Broad- 
bent's  sign) — along  with  the  cardiac  systole,  diffu- 
sion of  the  cardiac  impulse,  fixity  of  the  position  of 
the  apex-beat  in  spite  of  change  of  posture,  persis- 
tent enlargement  of  the  area  of  cardiac  dulness 
and  disappearance  of  the  pulse  with  inspiration 
('pulsus  paradoxus').  It  is  evident  that  the  mere 
existence  of  adhesion  between  the  two  layers  of  the 
pericardium  cannot  by  itself  give  rise  to  any  of 
these  phenomena,  all  of  which  are  dependent  upon 
fixation  of  the  heart  and  pericardium  not  only  to 
one  another  Vjut  to  external  parts.  Even  in  the 
last-mentioned  condition  no  one  of  these  signs  is  con- 
stantly present,  and  it  must  be  confessed  that  certain 
diagnosis  of  the  condition  is  impossible.  In  cases 
of  mediastino-pericarditis  (mediastinitis)  great  en- 
largement of  the  liver  is  usually  the  most  prominent 
feature,  pleural  effusion  is  generally  present,  and 
general  dropsy  and  anasarca  occur  (see  Media- 
stinum, Diseases  of).  Apart  from  this  condition, 
pericardial  adhesion  may  be  suspected  in  cases  of 
rheumatism  presenting  chronic  cardiac  enlargement 
without  signs  of  valvular  disease,  or  of  rheumatic 
endocarditis  in  which  the  enlargement  of  the  heart 
in  all  directions  is  greater  than  the  amount  of 
valvular  lesion  will  account  for.  In  children  who 
have  suffered  from  successive  attacks  of  rheumatism, 
the  pericardium  is  very  frequently  found  universally 
adherent  at  the /<7J/-OTw/tv«  examination.  Failure 
of  the  heart  to  respond  to  the  usual  remedies  is 
frequently  due  in  such  cases  to  the  existence  of  this 
condition.  No  therapeutic  measures  will  avail  to 
absorb  connective  tissue  that  has  once  become 
fibrous.  Treatment  can  only  be  directed  to  placing 
the  patient  under  the  most  favourable  general  con- 
ditions, avoiding  all  strain  upon  the  heart  and  all 
causes  which  aggravate  existing  disease  of  the 
valves,  and  meeting  symptoms  of  cardiac  failure, 
when  they  arise,  by  the  usual  measures.  In  very 
rare  cases  a  chronic  pericardial  effusion  may  exist 
and  may  re-accumulate  after  tapping. 

8.  Pyopericardium  {Suppurative  Pericar- 
ditis).— The  pathology  of  this  condition  has  al- 
ready been  alluded  to  (see  p.  1 183).  It  may  occur 
as  a  result  of  penetrating  wounds,  by  which  pyo- 
genic organisms  are  carried  into  the  pericardium  ; 


from  rupture  of  abscesses  or  vomica  from  without 
into  the  sac,  or  extension  of  the  lesions  of  ulcera- 
tive endocarditis  through  the  myocardium  ;  and 
from  general  septic  processes  such  as  pyremia  and 
septictemia.  It  may  also  be  the  final  stage  of  a  sero- 
fibrinous pericarditis,  just  as  empyema  may  succeed 
to  a  serous  effusion.  In  rare  cases  the  pus  is  putrid 
and  stinking,  especially  if  air  has  gained  entrance 
to  the  cavity.  There  are  no  means  of  certainly  dis- 
tinguishing purulent  effusion  from  the  serous  variety, 
except  exploration  of  the  pericardium  ;  although 
the  occurrence  of  rigors  and  of  hectic  temperature 
establish  a  strong  probability  in  favour  of  the  former. 
Exploration  should  be  done  if  the  condition  of  the 
patient  be  grave  and  the  cause  of  the  effusion  be 
such  as  to  render  the  existence  of  suppuration  pro- 
bable.   See  Pericardium,  Surgery  of. 

9.  Pyo- pneumopericardium  (Gas  in  the 
Pericardium). — This  is  a  very  rare  condition,  and 
may  be  produced  by  penetrating  wounds,  by  ulcera- 
tion of  carcinoma  of  the  oesophagus  into  the  peri- 
cardium, or  by  rupture  into  it  of  a  tubercular  cavity 
or  of  a  subphrenic  abscess  communicating  with 
the  stomach  or  intestine.  The  presence  of  gas  in 
the  pericardium  is  almost  invariably  associated  with 
suppuration,  and  the  pus  is  frequently  putrid  and 
offensive.  If  the  patient  be  already  in  an  exhausted 
state  there  may  be  no  sign  to  indicate  the  occur- 
rence of  the  condition  :  usually  there  will  be  sudden 
anxiety,  dyspncea,  and  collapse.  The  prascordial 
region  appears  full  ;  the  impulse  is  feeble  or  absent  ; 
and  the  churning  of  gas  and  fluid  produced  by  the 
movements  of  the  heart  may  convey  a  peculiar 
sensation  to  the  hand,  and  be  audible  as  a  splashing 
or  rattling  noise.  A  tympanitic  percussion-note 
may  be  present  over  the  pra;cordia.  Succussion- 
splash  and  the  bell-sound  are  said  to  have  been 
obtained  in  some  cases.  The  only  other  condition 
which  may  possibly  give  rise  to  similar  phenomena 
and  lead  to  an  error  of  diagnosis  is  the  existence  of 
a  large  pulmonary  cavity  in  the  cardiac  region  near 
the  surface  in  such  a  position  that  the  movements 
of  the  heart  produce  splashing  of  its  contents. 
Prognosis  is  probably  hopeless.  The  only  possible 
treatment  is  by  incision  and  drainage  of  the  sac. 

10.  Tuberculosis  of  the  Pericardium. — In 
cases  of  general  tuberculosis,  miliary  tubercles  may 
occur  beneath  the  endothelium  of  the  pericardial 
sac.  but  the  condition  is  very  uncommon.  Chronic 
tubercular  nodules  may  occur  on  its  walls  and  give 
rise  to  bands  of  adhesion.  These  are  always 
secondary  to  tubercular  disease  in  other  organs, 
especially  the  lungs.  Pericarditis  occurring  in 
tuberculous  subjects  is  not  always  associated  with 
the  presence  of  tubercle-bacilli  or  with  microsco- 
pical appearances  characteristic  of  this  disease  ;  in 
such  cases  it  is  probably  due  to  infection  by  other 
bacteria. 

11.  Tumours  of  the  Pericardium. — Secon- 
dary nodules  of  carcinoma  and  sarcoma  may  occur 
in  the  walls  of  this  cavity  ;  they  are  generally  asso- 
ciated with  a  certain  amount  of  effusion,  which  is 
frequently  hremorrhagic.  The  pericardium  may 
become  infiltrated  by  new-growths  arising  in  the 
mediastinum,    ^'tv  also  p.  1139. 

H.  Montague  Murray. 
W.  Cecil  Bosanquet. 

PERICARDIUM,  Surgery  of.  — Paracentesis 
of  the  pericardium  for  the  relief  of  distension  of  that 
cavity  must  be  looked  upon  chiefly  as  a  palliative 
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measure,  by  giving  the  heart  a  temporary  freedom 
from  the  embarrassing  fluid  surrounding  it.  At  the 
outset  one  may  state  that  a  distended  pericardium 
cannot  be  reached  with  absolute  certainty  by  the 
exploring  needle.  Owing  to  the  dislocating  effects 
of  old  adhesions  or  of  pressure  the  needle  may  not 
enter  the  pericardium  at  all,  but  penetrate  the  lung, 
pleural  cavity,  or  even  the  heart,  especially  if  that 
organ  has  become  adherent  to  the  pericardium. 
It  is  important  to  remember  that  the  diagnosis  be- 
tween hydropericardium  and  certain  forms  of  dilated 
heart  may  be  very  difficult  {see  p.  633  and  p.  1185). 
The  writer  has  known  of  two  cases  in  which  a 
dilated  heart  has  been  punctured  on  the  supposition 
that  there  was  fluid  in  the  pericardium,  and  in 
each  case  the  autopsy  revealed  a  pure  hfemo- 
pericardium  caused  by  the  exploring  needle. 

At  the  base  of  the  pericardium,  on  its  anterior 
aspect,  there  is  a  small  recess  from  5  to  f  inch  in 
depth.  In  the  normal  condition  this  is  of  course 
collapsed,  but  when  fluid  collects  in  the  pericardium 
it  becomes  distended,  and  then  lies  opposite  the 
sixth  intercostal  space  on  the  left  side,  just  at  the 
edge  of  the  sternum.  At  this  spot  the  pleurae  have 
diverged  from  the  middle  line,  and  this  recess  can 
therefore  be  reached  without  opening  the  left 
pleural  cavity.  Unfortunately  for  practical  pur- 
poses this  little  recess  of  the  pericardium  is  difficult 
of  access  owing  to  the  narrowness,  or  even  oblitera- 
tion, of  the  sixth  intercostal  space  at  this  spot  by 
the  approximation  or  junction  of  the  sixth  and 
seventh  ribs.  Many  writers  have  accordingly  recom- 
mended a  spot  above  this  level  on  the  left  side. 
Here,  however,  the  pleural  cavity  is  very  likely 
to  be  transfixed,  and  if  pus  is  present  in  the  peri- 
cardium there  is  considerable  probability  of  the 
pleura  becoming  infected. 

The  operative  procedures  upon  the  pericardium 
are  : — 

A.  Aspiration  of  tlie  Pericardium  (Pam- 
centesis  Pericai-dii). — If  this  operation  is  performed 
for  diagnostic  purposes  only,  the  needle  should  be  a 
very  fine  one,  such  as  that  of  Pravaz.  A  small 
vertical  incision,  \  inch  long,  is  made  at  the  left 
border  of  the  sternum  at  the  level  of  the  fifth  inter- 
costal space.  The  needle  is  then  directed  back- 
wards exactly  at  the  left  border  of  the  sternum  so 
as  to  avoid  the  internal  mammary  artery,  which 
generally  lies  a  little  way  from  the  border  of  the 
sternum.  If  fluid  is  found,  the  exploring  syringe 
may  be  withdrawn,  and  a  larger  needle  attached  to 
an  aspirator  inserted  with  a  view  to  removing  the 
fluid.  During  this  procedure  the  patient  should  be 
propped  up  in  bed  with  pillows,  and  every  available 
method  of  stimulating  the  heart  should  be  ready 
for  immediate  use  in  the  event  of  sudden  failure  of 
its  action.  Apart  from  the  relief  afforded  by  the 
removal  of  a  mechanical  obstruction  to  cardiac 
action,  the  fluid  in  some  cases  does  not  re-form,  and 
so  permanent  benefit  may  result. 

B.  Drainage  of  Pericardium  {Pericardio- 
tomy).— A  small  semicircular  flap  of  skin  is  made 
with  its  base  at  the  left  edge  of  the  sternum,  extend- 
ing vertically  from  the  fourth  to  the  sixth  space  in- 
clusive, and  measuring  about  5  inches  in  radius.  The 
fourth,  fifth,  and  sixth  costal  cartilages  are  then  re- 
moved along  the  whole  extent  explored  ;  the  inter- 
costal muscles  and  aponeuroses  are  carefully  cut  at 
the  edge  of  the  sternum  and  turned  outwards  as  a 
flap  so  that  the  internal  mammary  artery  is  exposed. 
This  vessel  is  double-ligatured,  divided,  and  drawn 


aside  with  fibres  of  the  triangularis  sterni  muscle 
and  the  reflected  fold  of  the  left  pleura.  The  dis- 
tended pericardium  is  then  carefully  incised  ;  the 
contents  evacuated  ;  and  a  small  soft  drainage-tube 
inserted  :  this  should  lie  at  the  lowest  part  of  the 
cavity.  The  incision  into  the  pericardium  should 
then  be  sewn  up  except  at  the  point  where  the 
drainage-tube  projects. 

Henry  Percy  Dean. 

PERIHEPATITIS  (irepi',  around  ;  and  ^wap,  the 
liver). — Inflammation  of  the  capsule  of  the  liver. 
See  Liver,  Inflammation  of. 

PERINEPHRITIS  (Trepi,  around;  y6<fp($s,  the 

kidney). — Synon.  :  Fr.  Periiiephrite  ;  Ger.  Peri- 
nephritis. 

Definition. — An  acute  or  chronic  inflamma- 
tion of  the  fibro-fatty  envelope  of  the  kidney,  ter- 
minating occasionally  in  resolution,  but  more 
frequently  in  suppuration  and  the  establishment  of 
a  chronic  purulent  discharge. 

/Etiology.  —  Perinephritis  may  develop  as  a 
primary  affection  after  exposure  to  cold,  or  in  asso- 
ciation with  wounds,  bruises,  and  strains.  It  may 
follow  surgical  operations  on  the  lower  urinary  pas- 
sages, testicle,  or  spermatic  cord  ;  and  it  may  also 
arise  in  the  course  of,  or  as  a  sequel  to,  the  acute 
specific  fevers,  pyaemia  and  puerperal  fever.  The 
disease,  however,  originates  most  frequently  in  a 
secondary  manner  in  connection  with  suppurative 
nephritis  or  pyelitis,  either  by  direct  perforation  or 
by  infection  through  the  local  veins  and  lymphatics. 
It  is  specially  related  to  calculous  pyelo-nephritis. 
It  may  also  arise  by  extension  from  lesions  of  more 
distant  parts  in  the  abdomen  or  pelvis,  including 
the  CKCum,  colon,  appendix  vermiformis,  uterus, 
gall-bladder,  spleen,  and  spinal  column  ;  or  in 
association  with  thoracic  inflammations,  such  as 
pneumonia,  abscess  of  the  lung  and  empyema. 
Perinephritis  may  occur  at  any  age,  but  is  less 
common  in  children  than  in  adults.  Among  the 
latter,  males  show  a  slight  preponderance. 

Anatomical  Characters. — The  initial  con- 
gestion of  the  inflamed  cellular  tissue  is  followed  by 
exudation  into  its  meshes,  which  adds  to  its  bulk 
and  density.  The  subsequent  changes  vary  in 
those  cases  that  do  not  undergo  resolution  speedily, 
and  a  classification  into  three  types  has  been  sug- 
gested (Morris),  according  to  the  direction  taken  by 
the  morbid  process.  Firstly,  a  hypertrophic  con- 
dition of  the  fibro-fatty  tissue  may  result,  that  may 
deform  the  kidney  by  compression  or  the  growth  of 
fibro-fatty  processes  into  its  substance  ;  secondly, 
organisation  of  the  exudate  into  firm  white  fibroid 
material,  which  by  its  sclerosis  and  contraction  may 
compress  the  kidney  and  wholly  obliterate  its 
vessels  ;  and,  thirdly,  suppuration  may  take  place 
and  the  phlegmon  become  converted  into  a  peri- 
nephritic  abscess.  Such  abscesses  may  develop 
from  a  central  suppuration,  but  often  several  foci  of 
pus-formation  appear,  and  the  abscess  remains  for 
some  time  loculated  or  multiple.  Hence  the  diffi- 
culty clinically  in  detecting  fluctuation,  and  the 
futility  in  many  cases  of  aspiration  as  a  mode  of 
treatment.  The  pus  may  be  odourless  or  fcetid  from 
the  decomposition  of  sloughs  of  cellular  tissue  float- 
ing in  it.  A  fcecal  odour  may  be  present,  even 
though  no  perforative  communication  with  the  colon 
exist.  The  abscess  may  attain  immense  size  and 
occupy  the  entire  loin  and  iliac  fossa,  and  may  ex- 
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tend  by  burrowing  to  the  thigh  or  the  thorax.  It 
may  be  accompanied  by  cedema  of  the  muscles  and 
integuments  around. 

Symptoms  and  Course. — In  an  acute  case  the 
general  symptoms  are  severe,  the  temperature 
rising  to  ioi°-io5°  F.,  with  recurring  rigors  and 
a  soft,  rapid  feeble  pulse.  The  skin  is  hot  and 
dry  at  the  beginning,  but  later  free  perspirations 
occur  and  there  is  much  thirst.  There  is  marked 
constipation,  and  the  urine  is  high-coloured 
and  concentrated.  In  a  few  cases  it  may  be 
little  altered,  while  in  others  its  characters  may 
be  modified  by  the  antecedent  renal  or  vesical 
disease. 

The  local  symptoms  comprise  dull  aching,  less 
often  lancinating,  pain  in  the  affected  loin, 
radiating  along  the  branches  of  the  lumbar  plexus 
to  the  thigh  or  knee.  Slight  flexion  of  the  hip  and 
some  rigidity  of  the  spine  with  inclination  towards 
the  affected  side  are  common,  evidently  due  to  a 
desire  to  relax  tension.  Movement  and  pressure 
greatly  aggravate  the  suffering.  Later,  a  firm  swell- 
ing develops  which  is  dull  on  percussion.  It  sur- 
rounds the  kidney  and  is  inseparable  from  it,  but  it 
is  usually  possible  to  isolate  it  from  the  liver  and 
spleen.  It  is  not  displaced  by  respiratory  move- 
ments. The  swelling  has  a  solid  weighty  feel  at 
first,  and  does  not  fluctuate  till  suppuration  is  well 
advanced.  In  simple  perinephritis  no  tumefaction 
occurs  ;  it  is  only  in  the  phlegmonous  form,  that 
terminates  in  abscess-formation,  that  a  definite  mass 
can  be  felt.  By  its  pressure  on  the  veins,  more 
particularly  on  the  right  side,  cedema  of  the  foot 
and  ankle  may  be  produced.  A  few  cases  termi- 
nate in  resolution,  but  the  majority  in  suppuration. 
The  abscess  so  formed  steadily  enlarges  and  may 
discharge  spontaneously  by  the  following  routes : 
Through  the  skin  in  the  loin,  groin,  or  thigh  ; 
through  the  urinary  channels  by  bursting  into  the 
renal  pelvis,  ureter,  or  bladder  ;  through  the  colon  ; 
or  through  the  diaphragm  into  the  pleura  and  lung 
with  the  establishment  of  a  purulent  expectoration. 
When  the  pus  has  been  evacuated  by  any  of 
these  channels  a  natural  cure  may  follow,  but  fre- 
quently a  chronic  discharging  sinus  remains,  and 
the  patient  eventually  succumbs  to  hectic  fever 
or  amyloid  degeneration  of  the  viscera.  A  rapidly 
fatal  termination  results  when  the  abscess  bursts  into 
the  peritoneal  cavit)',  or  when  pyaemia  or  septi- 
caemia supervene. 

Diagnosis. — Perinephritis  is  distinguished  from 
appendicitis  by  observing  that  in  the  latter  the  pain 
and  tenderness  are  anterior  and  iliac  rather  than 
posterior  and  lumbar,  and  by  the  greater  dis- 
turbance of  the  stomach  and  bowels.  In  spinal 
caries  with  psoas  abscess  the  onset  is  gradual  with 
little  or  no  elevation  of  temperature,  there  are  bony 
tenderness  and  deformity,  and  the  psoas  abscess  is  less 
painful  and  has  a  more  perfect  fluctuation  than  the 
perinephric.  In  lumbago  the  pain  is  sharper  and 
is  referred  to  the  muscles  of  the  back  :  there  is  no 
swelling  and  little  fever.  Rupture  of  an  aneurysm 
in  the  loin  is  recognised  by  the  sudden  development 
of  the  swelling,  the  comparative  aljsence  of  fever, 
and  by  exploratory  aspiration  in  obscure  cases.  In 
hydronephrosis  there  is  no  fever  and  little  pain,  and 
the  fluctuation  is  very  definite.  Organic  diseases 
of  the  kidney,  liver,  and  spleen  are  distinguished 
by  the  situation  and  relations  of  the  swelling,  its  con- 
sistence and  the  probable  absence  of  fever.  Stercoral 
colitis  is  differentiated  by  the  doughy  consistence  of 


the  mass,  and  its  rapid  disappearance  under  evacuant 
treatment. 

Prognosis. — The  simple  form  may  be  expected 
to  end  favourably.  Phlegmonous  perinephritis  is  a 
serious  malady,  that  if  unrelieved  may  terminate 
fatally  in  from  two  to  four  weeks.  Rapid  recovery 
in  numerous  cases  follows  operation,  and  in  a 
smaller  number  a  satisfactory  result  is  occasionally 
obtained,  after  a  tedious  illness,  by  a  spontaneous 
discharge  through  the  skin,  bowels,  urinary  pas- 
sages or  lung — these  routes  being  named  in  the  order 
of  their  relative  safety.  After  escape  of  the  pus, 
should  the  original  cause  persist,  and  prove  in- 
capable of  removal  by  radical  operations,  death 
ultimately  ensues  from  hectic  fever  or  amyloid 
degeneration.  If  the  abscess  burst  into  the  peri- 
toneum, or  pyaemia  or  septicaemia  arise,  death  is 
inevitable  in  a  few  days. 

Treatment. — In  an  acute  case  a  hot  bath,  rest 
in  bed,  and  saline  aperients,  together  with  the  local 
application  of  hot  sedative  stupes  and  poultices, 
should  be  ordered.  The  advantage  of  local  blood- 
letting, or  even  dry  cupping,  at  the  outset,  is  too 
often  overlooked.  The  diet  may  consist  of  nutritious 
slops  with  avoidance  of  stimulants  at  this  stage. 

When  suppuration  is  suspected,  and  even  before 
fluctuation  can  be  made  out,  a  free  incision  under 
full  antiseptic  precautions  through  the  fascia  lum- 
borum  is  indicated.  With  the  finger  introduced 
into  the  cavity  septa  are  to  be  gently  broken  down 
and  sloughs  removed.  The  cavity  should  be 
thoroughly  irrigated  with  mild  antiseptic  solutions 
and  a  large  drainage  tube  inserted.  This  tube 
should  not  be  discarded  too  soon  owing  to  the  great 
depth  of  the  space  and  the  tendency  of  the  skin- 
wound  to  become  valvular.  Aspiration,  formerly 
much  in  vogue  for  diagnostic  and  evacuant  pur- 
poses, is  not  to  be  recommended,  for  the  reason, 
that  there  may  be  several  foci  of  suppuration, 
coagula,  sloughs  of  tissue,  calculi  or  other  debris 
which  cannot  be  satisfactorily  dealt  with  through  a 
needle.  When  a  chronic  sinus  remains,  and  refuses 
to  close  after  astringent  injections  or  caustics  have 
been  applied  to  its  walls,  the  possibility  of  a  radical 
operation  upon  the  kidney  or  other  organ  calcu- 
lated to  remove  the  original  cause  may  be  con- 
sidered. Otherwise  the  patient's  strength  must  be 
maintained  by  a  liljeral  diet,  tonics  and  stimulants  ; 
and  the  development  of  hectic  fever  or  amyloid 
disease  combated  as  long  as  possible.  In  those 
forms  of  perinephritis  tending  to  sclerosis  or  hyper- 
trophy of  tissue  counter-irritation  by  iodine  or 
blisters,  with  the  internal  use  of  the  iodides  in  tonic 
mixtures,  may  be  employed. 

Thomas  Sinclair. 

PERINEURITIS  {-nepi,  around;  and  vevpov,  a 
nerve).  —  Inflammation  of  the  connective-tissue 
sheath  of  a  nerve,  usually  more  or  less  associated 
with  neuritis.    See  Neuritis. 

PERIOD  OF  INCUBATION.— .S'tf  Incuba- 
tion. 

PERIODIC    PARALYSIS. —  Paralysis, 

I'KRIOIUi:. 

PERIODICITY  IN  DISEASE.— Laycock,  from 
a  general  review  of  the  periodical  phenomena  ob- 
served in  menstruation,  in  utero-gestation,  in  the 
development  of  the  ova  of  fishes,  and  in  the  meta- 
morphoses of  insects,  came  to  the  conclusion  that 
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physiological  changes  occur  in  animals  at  intervals 
of  certain  numbers  of  days  or  weeks.  He  concluded 
that  there  are  critical  days  in  health,  and  en- 
deavoured to  show  that  the  changes  in  some  diseases 
followed  a  similar  rule  of  periodicity,  reverting  to 
the  ancient  doctrine  of  '  critical  days  '  in  fever  of 
which  Hippocrates  treated.  The  existence  of  cycli- 
cal periods  in  fever  is  exceedingly  doubtful,  although, 
according  to  Wunderlich's  observations,  the  majority 
of  cases  of  typhoid  fever  run  a  regular  course,  divided 
into  periods  corresponding  in  time  with  the  division 
into  weeks  and  half  weeks. 

The  two  diseases  in  the  course  of  which  period- 
icity is  most  marked  are  malaria  and  relapsing 
fever.  In  the  case  of  malarial  fever  it  is  now  re- 
cognised that  the  period  at  which  the  paroxysm 
recurs  is  determined  by  the  life-history  of  the  para- 
site causing  the  disease.  The  differences  between 
the  tertian  and  quartan  intermittents  are  found  to 
depend  upon  differences  in  the  parasite.  In  the 
regular  intermittent  fevers  the  parasite  chiefly  exists 
and  in  great  part  completes  its  cycle  in  the  circulation; 
in  a  second  group,  comprising  the  malarial  fevers 
which  occur  during  the  hot  season  of  countries  where 
malaria  is  most  virulent,  the  parasite  chiefly  exists 
and  in  great  part  completes  its  cycle  in  the  internal 
organs.  In  this  latter  group  the  regularity  of  recur- 
rence of  the  paroxysms  is  wanting  (see  Malarial 
Disease).  In  relapsing  fever  also  the  relapses 
have  been  shown  to  be  due  to  the  life-history  of  the 
spirillum,  the  organisms  increasing  in  number  with 
the  advent  and  progress  of  pyrexia  and  disappear- 
ing with  its  cessation.    See  Relapsing  Fever. 

Seasonal   Variations. — The  statistical  investiga- 


tions of  Buchan  and  Mitchell  have  shown  that 
most  diseases  have  a  constant  relation  to  season, 
many  being  directly  controlled  by  variations  in 
temperature.  Longstaffe,  as  the  result  of  plotting 
out  the  death-rates  from  the  majority  of  alleged 
causes,  both  compared  with  one  another,  and  with 
curves  representing  meteorological  elements,  was 
led  to  classify  diseases  into  four  groups — hot  diseases, 
cold  diseases,  dry  diseases,  and  indifferent  diseases. 
Among  the  '  hot  diseases '  he  included  diarrhoea, 
want  of  breast-milk,  atrophy  and  debility,  tabes 
mesenterica,  thrush,  enteritis  and  dysentery ; 
among  '  cold  diseases  '  he  included  most  affections 
of  the  respiratory  organs,  apoplexy,  paralysis, 
mortification,  heart-disease;  by  'dry  diseases'  he 
meant  scarlatina,  puerperal  fever,  erysipelas,  acute 
rheumatism  and  laryngitis,  which  he  claimed  are 
greatly  checked  by  rainfall,  especially  frequent 
rainfall.  Winter  or  summer  maxima  are  thus 
produced,  and  with  respect  to  some  of  these 
diseases  the  relation  of  the  mortality  to  season  is 
not  difficult  to  understand.  With  others  the  exact 
conditions  which  determine  rhythmical  prevalence 
are  not  understood.  The  seasonal  variation  in  mor- 
tality from  some  of  the  more  common  communicable 
maladies  is  well  shown  by  the  accompanying  dia- 
grams. Scarlet  fever,  diphtheria,  and  enteric  fever, 
it  will  be  seen,  have  their  maxima  in  November, 
and  puerperal  fever,  erysipelas,  and  rheumatism  re- 
semble them  in  this  respect.  Small-pox  and  whoop- 
ing-cough have  their  maxima  in  the  spring,  and 
measles  has  two  maxima.  The  second  maximum 
of  measles  so  conspicuous  in  the  London  curve  is  less 
obvious  in  that  of  some  other  English  towns. 
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Fig.  I. — Measles  (60  years,  1841-1900). 

The  mean  line  represents  an  average  weekly  number  of  36  deaths. 
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Fig.  2. — Small-pox  (6o  years,  1841-1900). 

The  mean  line  represents  an  average  weekly  number  of  14  deaths.  ' 
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Fig.  3. — Whooping  Cough  {60  years,  1841-1900). 

The  mean  line  represents  an  average  weekly  number  of  46  deaths. 
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Fig.  4. — Enteric  Fever  (30  years,  1871-1900). 

The  mean  line  represents  an  average  weekly  number  of  14  deaths. 
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Fig.  5. — Scarlet  Fever  (40  years,  1861-1900). 

The  mean  line  represents  an  average  weekly  number  of  37  deaths. 
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Fig.  6. — Diphtheria  (40  _\ears,  1S61-1900). 

The  mean  line  represents  an  average  weekly  number  of  20  deaths. 
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Examination  of  the  notified  cases  of  scarlet  fever 
and  diphtheria  in  London  has  supplied  evidence 
that  these  diseases  manifest  seasonal  periodicity  in 
other  particulars  than  that  of  prevalence  ;  thus  Ijoth 
in  respect  of  age-distribution  of  the  notified  cases 
and  in  respect  of  fatality  there  is  seasonal  variation. 
It  is  interesting  to  observe  that  the  seasonal  curves 
of  prevalence  do  not  accord  with  the  curves  of 
seasonal  fatality,  and  that  the  months  of  greater 
prevalence,  generally,  have  the  lower  fatality. 
Astley  Gresswell,  however,  as  the  result  of  classifying 
588  cases  of  scarlet  fever  under  his  care  in  one  of 
the  hospitals  of  the  Metropolitan  Asylums  Board 
between  September  1887  and  February  1888,  came 
to  the  conclusion  that  '  as  the  scarlatina  mortality 
for  the  whole  of  I,ondon  rose,  most  of  the  symptoms 
increased  in  relative  frequency  and  severity  ;  and 
that  as  the  prevalence  and  mortality  subsided,  so 
also  did  the  relative  frequency  and  severity  of  most 
of  the  symptoms.'  It  maybe  that  explanation  of  the 
difference  between  the  conclusions  suggested  by 
Gress well's  observations  and  the  London  notifica- 
tion-figures is  due  to  the  fact  that  hospital  cases 
represent  selected  cases,  the  more  severe  cases 
being  sent  to  hospital.  In  the  absence  of  notifica- 
tion of  whooping-cough  and  measles  in  London, 
there  is  no  opportunity  of  determining  whether 
these  diseases  are  subject  to  similar  seasonal  varia- 
tions in  fatality,  but  there  is  marked  seasonal 
variation  in  the  age-distribution  of  the  deaths, 
those  under  one  year  of  age  occurring  in  much 
greater  proportion  in  the  months  of  May,  June, 
July,  August,  and  September,  than  in  other  months 
of  the  year,  and  the  maximum  occurring  in  whoop- 
ing-cough in  August  and  in  measles  in  July. 

Variations  in  periods  of  years. — Longstaffe 
(Studies  in  Statistics)  has  brought  out  some  new 
and  important  points  in  regard  to  the  broader 
cycles  which  extend  over  periods  of  years.  He 
found  that  from  1855  to  1880,  not  only  in  London, 
but  also  in  England  generally,  scarlet-fever  mor- 
tality rose  and  fell  with  considerable  regularity  at 
intervals  of  five  or  six  years,  the  actual  maximum 
having  occurred  in  1858,  1863-64,  1869-70,  and 
1874.  This  curve  was  also  followed  {more  or  less 
closely)  by  a  group  of  diseases  which  in  their  sea- 
sonal distribution  are  most  like  scarlet  fever.  As 
regards  erysipelas,  puerperal  fever,  and  rheumatism 
of  the  heart,  the  parallelism  is  almost  complete, 
and  there  are  plain  indications  of  affinity  in  those 
of  laryngitis,  diphtheria,  croup,  and  quinsy.  During 
recent  years,  however,  with  declining  mortality  the 
rhythmic  recurrence  of  scarlet  fever  has  ceased  to 
be  perceptible  in  mortality-returns.  Small -pox, 
which  had  been  epidemic  every  four  or  five  years, 
in  London  at  all  events,  has  also  in  recent  years 
been  less  rhythmical  in  its  prevalence.  Measles 
has  been  epidemic  at  intervals  which,  as  Munro  and 
others  have  shown,  average  about  two  years  in  most 
towns,  but  may  be  longer  or  shorter  ;  and  whooping- 
cough  at  still  less  regular  intervals  of  two  or  three 
years.  These  three  diseases  have  no  similarity  to  the 
scarlet-fever  group  in  their  seasonal  curve.  Another 
group,  of  which  diarrhoea  is  the  most  prominent 
representative  in  this  country,  reach  their  annual 
maxima  shortly  after  the  highest  temperature  of 
the  year  is  attained  ;  their  true  relation  being  with 
the  temperature  of  the  soil.  Diarrhoea  often  shows 
a  curious  tendency  to  biennial  sequence  of  alter- 
nately high  and  low  mortality  ;  but  on  investiga- 
tion, this,  when  it  occurs,  is  usually  sufficiently 


explained  by  alternation  of  hot  and  cold  summers. 
Whitelegge  has  shown  that,  whatever  their  causes 
may  prove  to  be,  these  cycles,  like  the  seasonal 
changes  characteristic  of  each  disease,  are  too 
definite  to  be  regarded  as  due  to  accident.  Nor 
are  they  likely  to  be  purely  mechanical,  for  they 
vary  not  only  with  each  disease,  and  to  some  extent 
with  locality,  but  also  from  decade  to  decade. 
There  is  reason  to  believe  that  they  are  connected 
primarily  with  variations  in  the  quality  of  the  con- 
tagium  itself.  As  a  general  proposition,  it  may  be 
stated  that  the  years  of  greatest  mortality  are  those 
in  which  both  the  prevalence  and  virulence  are 
greatest.  As  regards  scarlet  fever,  the  case-mor- 
tality (that  is,  the  percentage  of  fatal  cases),  if  traced, 
year  after  year,  seems  to  yield  a  curve  which  is 
almost  parallel  with  that  of  the  scarlet-fever  death- 
rate.  In  the  last  decade,  however,  in  London, 
with  declining  mortality  this  correspondence  has 
been  less  exact.  Statistics  are  wanting  in  respect 
of  the  case-mortality  in  measles,  but  occasionally, 
as  in  Sunderland  in  1 885  and  Hanley  in  1889,  an 
exceptional  virulence  and  severity  of  type  are  ob- 
served ;  and  in  these  and  other  instances  it  has  been 
found  that  for  some  ten  years  previously  the  usual 
biennial  waves  have  gradually  increased  in  destruc- 
tiveness  as  shown  by  the  records  of  mortality.  Upon 
similar  evidence  it  may  be  suspected  that  small-pox 
declined  in  average  virulence,  as  it  certainly  did  in 
average  mortality,  from  about  1838  to  about  1855, 
increasing  again  to  a  maximum  in  1871,  and  thence- 
forward declining  again  until  1888  or  1889.  Here, 
however,  the  question  is  further  complicated  by  the 
dominant  influence  of  vaccination,  in  addition  to 
the  social  and  climatic  conditions  which  are  obviously 
concerned  in  promoting  or  retarding  epidemic  exten- 
sion. Shirley  F.  Murphy. 
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PERIOSTEUIVl,  Diseases  of.— See  Bone, 
Diseases  of. 

PERIPHERAL  (irepi',  around;  and  <p(pw,  I 
carry). — Of  or  belonging  to  the  periphery  or  circum- 
ference, as  opposed  to  the  centre.  The  term  is 
now  applied  chiefly  to  morbid  conditions  connected 
with  nerves  and  nerve-trunks,  as  distinguished  from 
the  more  central  parts  of  the  nervous  system  (see 
Paralysis).  Peripheral  may  also  be  associated 
with  the  vessels,  as  distinguished  from  the  heart, 
for  example,  peripheral  resistance  ;  and  with  the 
outer  zone  of  the  lobules  of  glandular  organs,  as, 
for  instance,  of  the  liver. 

PERIPHERAL  NEURITIS.  —  Neuritis, 
Multiple. 

PERIPROCTITIS  (irepi,  around  ;  and  irpwKTJs, 
the  anus). — Definition. — Inflammation  of  the 
connective  tissue  around  the  rectum. 

Anatomy. — The  fat-bearing  connective  tissue 
beneath  the  peritoneum  of  the  rectum  is  usually 
present  only  in  moderate  quantity  ;  but  posteriorly  it 
becomes  continuous,  directly  or  through  the  nieso- 
rectum,  with  a  considerable  layer  of  this  tissue  in 
front  of  the  sacrum.  Below  the  level  at  which  the 
peritoneum  disappears  the  periproctal  connective 
tissue  becomes  continuous  with  that  of  the  pelvis 
generally,  in  the  male  especially  with  that  at  the 
base  of  the  bladder,   around   the  vesicute  and 
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bladder,  and  in  the  female  with  that  in  the  broad 
ligament. 

The  fatty  tissue  of  the  ischio-rectal  fossce  is 
separated  from  the  periproctal  tissue  by  the  con- 
siderable septum  formed  by  the  levator  ani  with  the 
rectovesical  fiiscia  upon  its  pelvic,  and  the  anal  fascia 
upon  its  perineal  aspect.  This  constitutes  an 
obstacle,  but  not  a  bar,  to  the  spread  of  inflamma- 
tions from  the  pelvis  to  the  perinajum. 

/Etiology. — Primary  inflammation  of  the  peri- 
proctal (as  distinct  from  the  ischio-rectal  and  circum- 
anal) tissue  is  very  rare,  except  as  the  result  of 
injury  with  infection.  Such  injuries  have  been  in- 
flicted by  bullets,  stabs,  falls  upon  pointed  objects, 
by  catheters  thrust  through  the  urethra,  or  fish- 
bones, injection-tubes  and  bougies  thrust  through 
the  rectum,  by  tears  and  cuts  inflicted  in  the  treat- 
ment of  simple  strictures  of  the  bowel. 

In  the  great  majority  of  cases  periproctitis  is 
secondary  to  some  other  lesion.  Most  commonly 
this  is  ulceration  of  the  rectum  leading  to  infection 
and  more  or  less  rapid  destruction  of  the  rectal 
wall.  Perforating  ulcers,  simple  or  malignant,  of 
coils  of  small  gut  which  adhere  to  the  rectum,  of 
the  vagina,  uterus,  or  bladder  ;  sloughing  of  the 
vagina  from  prolonged  pressure  or  intense  infection  ; 
prostatic  abscess  and  acute  vesiculitis  ;  sacral  caries 
with  abscess,  are  occasional  causes.  Pysemic  ab- 
scesses have,  rarely,  been  found  in  this  tissue  ; 
more  often,  though  still  rarely,  an  acute  suppura- 
tive cellulitis  has  arisen  as  the  result  of  infection 
from  some  wound,  e.g.  that  after  ligature  of  piles 
or  even  a  fissure  of  the  anus,  two  instances  of  which 
the  writer  has  recorded  in  the  Sf.  Bartliolomc7i/ s 
Hospital  Journal.  In  all  cases  of  general  pelvic 
peritonitis  and  in  many  of  pelvic  cellulitis,  the  peri- 
proctal tissue  is  more  or  less  affected,  the  rectum 
being  commonly  '  set  '  in  the  exudation,  and  some- 
times perforated  by  a  bursting  abscess. 

Symptoms. — The  symptoms  of  periproctitis  can 
hardly  be  separated  from  those  of  the  condition  to 
which  it  is  secondary.  In  acute  cases,  sense  of 
weight  and  pain  in  the  rectum,  frequent  calls  to 
stool  with  passage  of  mucus  and  perhaps  blood, 
tenesmus,  fever — slight  or  grave — may  be  expected. 
Rectal  examination  should  be  carefully  practised  to 
detect  the  presence  of  a  primary  lesion  and  evidence 
of  any  swelling  in  the  rectal  wall  or  in  its  vicinity. 
In  chronic  cases,  the  bowel  is  usually  contracted  ; 
ulceration,  stricture,  the  dimpled  orifice  of  a  sinus. 
Its  course  and  source  are  the  main  points  to  look 
for.  The  neighbouring  parts  also  must  be  carefully 
examined. 

Treatment. — The  exciting  cause  must  be  dis- 
covered and  treated.  F.  C.  WaLI.IS. 

PERITONEUM,  Diseases  of.— The  morbid 
conditions  of  the  peritoneum  will  be  considered  in 
the  following  order  : — 

Acute  General  Inflammation,  p.  1193. 

Acute  Localised  Inflammation,  p.  1200. 

Chronic  Inflammation,  p.  1201. 

Haemorrhage  into,  p.  1203. 

Malformations  of,  p.  1204. 

Morbid  Growths  of,  p.  1204. 

Tuberculosis  of,  p.  1204. 

For  Dropsy  of  the  Peritoneum,  see  Ascites. 

PERITONEUM,  Acute  Inflammation  of.— 

Synon.  :  Acute  Peritonitis  ;  Fr.  Peritoiiite  aigiie  ; 
Ger.  Acute  Bauchfel/eiitzihiduug. 


/Etiology. — It  is  now  admitted  on  all  sides  that 
acute  inflammation  of  the  peritoneum  is  with  few- 
exceptions  caused  by  the  activity  of  micro-organisms. 
At  the  same  time  it  must  be  remembered  that 
bacteria  can  only  effect  this  result  under  certain 
conditions.  In  order  thoroughly  to  appreciate  the 
role  played  by  germs  in  producing  peritonitis  the 
philosophical  maxim  that  '  every  condition  is 
causal  '  must  be  constantly  borne  in  mind. 

During  the  past  few  years  numerous  investiga- 
tions have  been  undertaken  with  the  view  of  dis- 
covering the  orgatiisms  met  with  in  peritonitis, 
and  of  establishing  their  exact  relationship  to  the 
setiology  of  the  disease.  The  purely  laboratory  in- 
vestigations must  of  necessity  deal  with  peritonitis 
produced  in  animals,  and  when  using  facts  derived 
from  this  source  we  must  try  and  check  the  experi- 
mental results  with  the  facts  gathered  from  our 
observations  on  peritonitis  met  with  in  man. 

In  pre-bacteriological  days  Wagner  had  formu- 
lated with  considerable  precision  the  relations  of  the 
peritoneum  to  different  influences.  He  proved  the 
impunity  of  contact  with  air  and  of  certain  neutral 
fluids,  and  even  of  some  decomposing  fluids, 
provided  they  were  in  a  quantity  which  could 
be  easily  absorbed  by  the  peritoneum.  These 
observations  of  Wagner  were  confirmed  by  an  ex- 
tensive series  of  experiments  carried  out  by  Gi'awitz. 
Grawitz  showed  that  the  introduction  of  sapro- 
phytes, even  in  enormous  quantities,  when  diluted 
with  normal  saline  fluid,  did  not  harm  the  healthy 
peritoneum  ;  also  that  the  contents  of  the  intestines 
in  small  quantities,  and  even  in  large  quantities 
when  sterilised  by  heat,  could  be  injected  into  the 
peritoneal  cavity  without  any  harm  resulting  ; 
finally,  he  found  that  well-known  pyogenic  or- 
ganisms, such  as  the  staphylococci  and  streptococci, 
could  be  introduced  with  impunity,  provided  the 
following  four  conditions  were  present,  viz.  (i)  that 
the  fluid  used  to  dilute  the  cultures  is  innocuous  to 
the  peritoneum  ;  (2)  that  the  amount  of  fluid  in- 
jected does  not  exceed  the  power  of  absorption  of 
the  peritoneum  ;  (3)  that  the  peritoneum  is  unin- 
jured ;  (4)  that  no  albuminous  fluid,  which  very 
much  favours  bacterial  growth,  is  present. 

These  experiments  were  repeated  by  Pawlovsky, 
who  came  to  conclusions  in  many  instances  different 
from  Grawitz.  He  found  that  minimal  doses  of 
Staphylococcus  pyogenes  aureus  led  to  fatal  perito- 
nitis, and  that  the  Bacillus  pyocyaneus  was  especi- 
ally fatal.  The  explanation  of  these  contradictory 
results  seems  to  lie  in  the  fact  that  each  experi- 
menter was  working  with  cultures  of  different  viru- 
lence. This  difference  we  are  seeing  constantly  in 
relation  to  the  human  peritoneum  ;  e.g.  a  woman 
when  at  work  suddenly  ruptures  an  irreducible 
umbilical  hernia  ;  the  coils  of  intestine  are  bound 
up  in  a  petticoat  or  similar  garment  ;  she  is  brought 
to  the  hospital  and  the  intestines  are  washed, 
returned  to  the  peritoneal  cavity,  and  the  patient 
recovers.  On  the  other  hand,  a  small  punctured 
wound  of  the  abdominal  wall  without  any  wound  of 
the  gut  may  cause  fatal  peritonitis.  There  is  little 
doubt  that  in  both  cases  ordinary  pyogenic  or- 
ganisms obtain  entrance,  but  they  are  quite  difierent 
in  their  virulence.  We  must  also  bear  in  mind  that 
the  defensive  powers  of  the  peritoneum  may  difter 
markedly  in  dift'erent  people. 

While  studying  the  effects  of  micro-organisms 
under  the  rigid  conditions  obtained  in  a  laboratory, 
where  the  results  are  fairly  definite  and  constant, 
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we  are  apt  to  lose  sight  of  subtle  differences  that  may 
exist  in  cultures  of  the  same  germ,  differences  that 
might  come  into  play  with  great  effect  when  labora- 
tory discipline  is  once  relaxed.  From  a  considera- 
tion of  the  facts  derived  from  operative  surgery  upon 
the  abdomen  and  from  experimental  work  we  may 
formulate  the  conditions  under  which  various  micro- 
organisms will  produce  peritonitis  : — 

1.  The  presence  of  suitable  medium  for  growth, 
that  is,  an  albuminous  substance  such  as  lymph  or 
blood. 

2.  The  quantity  of  germs  introduced  into  the 
peritoneal  cavity  from  without  or  from  the  intes- 
tines, being  in  excess  of  that  with  which  the  absorp- 
tive power  of  the  peritoneum  can  deal. 

3.  Damage  to  the  serous  membrane  of  the  perito- 
neum. This  may  be  of  various  kinds  :  {a)  Necro- 
tic action  of  the  substance  upon  some  part  of  the 
peritoneum,  which  will  form  a  favourable  nidus  for 
bacterial  growth,  e.g.  as  in  perforating  gastric 
ulcer,  {d)  The  diminution  of  absorptive  power  by 
the  sealing  up  of  lymph-spaces  and  capillaries. 
(c)  An  increase  in  the  transuding  power,  as  in  the 
ordinary  form  of  ascites  or  in  cancer  of  the  perito- 
neum. All  these  conditions  are  really  causes  of  the 
ultimate  result ;  and  must  be  considered  as  well  as 
the  state  of  activity  of  the  micro-organism.  It 
seems  undoubted  that  a  germ  which  has  been  pro- 
ducing inflammation  in  the  peritoneum  of  one  per- 
son is  much  more  vigorous  in  its  attack  if  carried 
immediately  to  the  peritoneum  of  another.  This  pro- 
bably depends  upon  some  property  the  germ  itself 
has  acquired.  The  best  example  of  this  is  seen  in 
puerperal  septicemia.  The  result  of  inoculation 
here  produces  an  effect  as  definite  and  constant  as 
the  effect  alluded  to  above  as  being  obtained  in 
laboratory  experiments.  It  is  in  such  instances  as 
these  that  the  organism  stands  out  as  being  prac- 
tically the  sole  cause  of  the  disease.  At  any  rate 
the  conditions  present  take  a  very  subordinate 
part. 

Although  peritonitis  is  nearly  always  associated 
with  germs,  we  must  not  forget  that  certain  chemi- 
cal substances  can  produce  the  disease  without  the 
assistance  of  micro-organisms.  Experimentally 
there  is  ample  evidence  on  this  point.  Injections 
of  croton  oil,  turpentine,  and  silver  nitrate  into  the 
peritoneal  cavity  of  animals  have  produced  acute 
inflammation,  sometimes  of  a  hremorrhagic  type. 

Non-bacterial  peritonitis  in  the  human  subject  is 
met  with  in  the  rupture  of  ovarian  and  other  ab- 
dominal cysts  ;  also  in  torsion  of  the  pedicle  of  an 
ovarian  tumour.  A  few  cases  have  been  reported 
of  non-bacterial  peritonitis  caused  by  torsion  of  the 
spleen.  In  these  cases  no  organisms  can  be  found, 
at  any  rate  in  the  early  stages  ;  of  course,  later  on, 
when  necrosis  of  tissue  sets  in,  the  bacterial  in- 
vasion of  the  peritoneal  cavity  proceeds  rapidly.- 

Bacteriology. — Although  there  is  a  great  simi- 
larity in  the  pathological  appearances  and  clinical 
signs  of  cases  of  acute  peritonitis,  yet  the  kind  of 
organism  exerts  a  very  definite  influence,  and  there- 
fore it  is  important  to  consider  the  germs  usually 
associated  with  peritonitis. 

I.  Micrococci. --(a)  Streptococci  are  found  in  a 
large  proportion  of  cases  :  according  to  Tavel  and 
Lanz  75  per  cent,  {h)  Stapkyhcocci  axe  seXdommtt 
with  alone.  As  a  rule  they  are  associated  with 
streptococci,  (c)  Piieiimococci  are  found  alone  in 
about  2  per  cent.  The  peritonitis  in  these  cases 
tends  to  terminate  favourably  after  flushing  of  the 


peritoneal  cavity,  [d]  Gonococci.  There  is  no  doubt 
that  pure  cases  of  peritonitis  from  the  gonococcus 
do  occur.  The  majority  of  cases  in  which  gonococci 
are  found  are  cases  of  mixed  infection,  streptococci 
playing  a  large  part. 

2.  Bacillus  Coli  Cotnmunis. — Of  the  various 
germs  found  in  the  contents  of  the  intestine,  the 
B.  coli  communis  is  the  most  conspicuous.  It  is 
found  in  nearly  all  cases  of  '  perforative  peri- 
tonitis,' that  is,  where  the  wall  of  the  alimentary 
canal,  whether  stomach,  intestine  or  vermiform 
appendix,  is  ruptured.  Until  quite  recently  the 
B.  coli  communis  was  regarded  as  the  principal 
pathogenic  organism  in  nearly  all  inflammations 
of  intestinal  origin.  Tavel  and  Lanz  showed  that 
there  were  numerous  species  of  this  organism, 
which  must  be  looked  upon  as  a  genus  ;  and  they 
threw  doubt  upon  its  being  the  cause  of  so  much 
trouble.  Veillon  of  Paris  has  produced  good  evi- 
dence for  looking  upon  the  B.  coli  communis  as 
playing  only  a  subordinate  part,  and  has  proved 
that  certain  anaerobic  bacteria,  which  until  now 
have  not  been  properly  isolated,  are  the  true  cause 
of  many  of  the  forms  of  appendicitis,  especially 
those  associated  with  acute  gangrene,  and  those 
cases  in  which  foetot  and  the  formation  of  gas  are 
special  features.  Veillon's  work  seems  thorough 
and  reliable  and  rids  us  of  the  great  difficulty  of 
explaining  how  a  usually  innocuous  germ  of  the 
intestine  like  the  B.  coli  communis  should,  without 
any  apparent  cause,  suddenly  develop  such  malignant 
properties.  These  anaerobic  germs  have  been  shown 
to  be  very  destructive  in  their  action  upon  tissues, 
causing  intense  inflammation  resulting  in  more  or 
less  gangrene. 

Modes  of  Entrance  of  Bacteria.  — 
I.  Wounds,  including  [a]  penetrating  wounds  of  the 
abdominal  wall,  with  or  without  injury  to  the 
viscera,  and  (/;)  injury  to  the  viscera  without  any 
wound  of  the  abdominal  wall.  2.  Perforation  by  a 
foreig)i  body,  including  (^z)  those  formed  in  the 
body,  such  as  gall-stones,  and  enteroliths,  &c.,  and 
[b)  those  taken  in  by  the  mouth.  3.  Operations  on 
the  abdomen.  4.  Internal  strangtilations,  includ- 
ing volvulus,  intussusception  and  internal  hernise. 
5.  Exte7isio7i  from  an  inflamed  organ,  especially  the 
intestine  and  vermiform  appendix.  6.  Extension 
from  a  local  abscess,  of  which  the  most  common 
forms  are  suppurative  appendicitis  and  suppurative 
salpingitis.  7.  Perforation  of  hollow  viscera,  as  in 
gastric  or  duodenal  ulcer,  typhoid  ulcer,  &c. 

Of  these  causes  peritonitis,  following  surgical 
operations  upon  the  abdomen,  is  becoming  much 
rarer  than  formerly  owing  to  improvements  in 
operative  technique.  By  far  the  most  common 
cause  in  both  sexes  is  appendicitis. 

Mode  of  Action  of  the  Bacteria. — The  peri- 
toneum presents  a  very  large  surface,  being  roughly 
equal  in  extent  to  the  surface  of  the  skin.  If  a 
normal  saline  solution  be  injected  into  the  peritoneal 
cavity  of  a  living  animal,  about  one-tenth  of  the 
body  weight  is  absorbed  in  an  hour,  or  25  times  the 
body  weight  in  a  day;  thus  a  man  of  12  stone 
would  absorb  about  14  pints  of  saline  fluid  in  one 
hour  or  18  gallons  in  a  day. 

Conversely,  if  a  substance  be  injected  into  the 
peritoneal  cavity  which  leads  to  transudation,  such 
as  a  concentrated  solution  of  sugar,  about  ^  of  the 
body  weight  in  fluid  is  exuded  per  hour.  It  is  easy 
to  imagine  how  rapidly  the  toxins  elaborated  by 
some  organisms  would  be  absorbed,  and  to  account 
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for  the  very  rapid  onset  of  symptoms  of  septic 
poisoning  in  cases  of  peritonitis.  In  very  acute 
cases  the  patient  rapidly  passes  into  a  state  resem- 
bling shock.  It  is  not  known  whether  this  condition 
is  due  to  the  absorption  of  very  rapidly  formed 
toxins,  or  whether  the  inflammation  of  so  extensive 
an  area  as  the  peritoneum  may  not  produce,  by 
reflex  nervous  action,  a  state  similar  to  that  of  shock. 
We  know  that  an  acute  inflammation  of  the  whole 
of  the  skin — and  it  has  already  been  pointed  out  that 
the  area  of  the  peritoneum  is  about  equal  in  extent 
to  that  of  the  skin — has  a  profound  influence  upon 
the  patient  very  much  resembling  that  of  shock. 

Pathologicai,  Anatomy. — The  earliest  sign  is 
increased  vascularity  of  the  coils  of  the  small  intes- 
tine :  the  peritoneum  covering  them  is  apparently 
more  readily  attacked  than  that  over  the  large  gut. 
Almost  synchronously  with  this  vascularity  the  in- 
testine begins  to  dilate,  and  when  this  dilatation 
becomes  extreme,  we  have  the  condition  termed 
tyinpanifcs.  As  the  distension  increases  the  coils 
become  pressed  together  in  lines  more  or  less  parallel 
with  the  long  axis  of  the  bowel.  The  vascular 
dilatation,  which  at  first  is  uniform,  becomes  more 
marked  along-  the  lines  of  least  pressure,  which  is 
usually  in  the  triangular  space  where  three  coils 
meet.  At  this  stage  the  peritoneal  fluid  is  dimin- 
ished, being  absorbed  probably  by  the  enormously 
dilated  capillaries  and  veins,  so  that  the  surface  of 
the  gut  may  still  be  shiny,  although  it  is  distinctly 
dry. 

This  condition  so  far  is  present  in  all  cases,  and 
it  depends  upon  the  further  progress  of  the  inflam- 
mation what  the  ultimate  condition  may  be.  Broadly 
speaking,  the  subsequent  inflammation  produces  one 
of  three  conditions. 

1.  Adhesive  or  dry  peritonitis. — The  peritoneal 
fluid  is  absorbed  owing  to  the  enormous  dilatation 
of  the  vessels,  and  when  inflammatory  exudation  is 
poured  out  the  fluid  part  is  absorbed,  leaving  masses 
of  solid  exudation  matting  the  coils  together.  In 
cases  that  resolve  quickly  this  lymph  soon  organises 
or  may  become  to  a  large  extent  removed  by  wan- 
dering cells  from  the  peritoneum.  If  present  in 
considerable  amount,  adjacent  coils  are  temporarily 
united  together  ;  hut  the  constant  peristalsis  gradu- 
ally stretches  the  adhesions,  which  may  finally  break 
loose  at  one  end.  It  is  remarkable  how  quickly 
these  adhesions  disappear,  a  fact  which  surgeons 
often  have  an  opportunity  of  observing  on  performing 
a  second  operation  upon  the  abdomen.  It  is  seldom 
that  more  than  one  adhesion  exists ;  hence  the 
curious  phrase  '  the  solitary  band  of  Gay,'  so  called 
after  the  surgeon  who  first  described  these  Viands 
and  who  pointed  out  how  they  were  as  a  rule  found 
single.  When  the  exciting  agent  relaxes  its  activity 
slowly  the  enormous  masses  of  adhesions  which 
result  may  so  distort  the  relative  position  of  the 
viscera  as  to  justify  the  term  pei-itonitis  deformmis. 
The  writer  is  inclined  to  believe,  however,  that 
these  cases  are  of  slow  formation  from  the  first  and 
are  really  examples  of  chronic  peritonitis. 

2.  Serous.  —  Here  we  find  that  there  is  a  definite 
exudation  of  serum  in  addition  to  the  'lymph.' 
The  amount  of  this  fluid  may  be  quite  small  or  may 
reach  the  proportions  of  a  good-sized  ascites.  Like 
all  inflammatory  exudations,  its  appearance  varies  in 
proportion  to  the  intensity  of  the  inflammation  from 
a  richly  blood-stained  to  a  clear  liquid.  This  con- 
dition is  more  often  met  with  in  chronic  peri- 
tonitis.   See  p.  I20I. 


3.  Suppurative. — There  is  no  sharp  line  of  de- 
marcation between  the  turbid  serum  of  the  former 
variety  and  the  kind  of  fluid  which  is  sufiiciently 
opaque  to  deserve  the  term  '  pus.'  It  is  often  diffi- 
cult to  decide  whether  to  call  the  exudation  '  turbid 
serum  '  or  '  pus. ' 

Pathological  Histology. — In  the  acute  stage 
of  peritonitis  the  inflammation  as  seen  through  the 
microscope  differs  in  no  respect  from  acute  inflam- 
mation elsewhere.'  The  classical  descriptions  of 
early  inflammation  could  be  accurately  applied  to 
peritonitis.  A  good  many  experimental  studies 
have  been  made  of  the  minute  changes  in  peritonitis. 
Some  observers  state  that  the  endothelial  cells  of 
the  serous  membrane  play  a  definite  part  in  the  in- 
flammatory processes ;  that  they  proliferate  in  con- 
siderable numbers  ;  that  they  pass  into  cubical  and 
spindle  stages,  and  into  large  granulation  cells,  and 
that  they  take  the  chief  part  in  the  formation  of  new 
tissue  ;  in  other  words,  filiroblasts  are  looked  upon 
as  descendants  of  proliferated  endothelial  cells. 
On  the  other  hand,  other  observers  are  strongly 
convinced  that  the  new  tissue  is  derived  from  con- 
nective-tissue cells  already  existing  just  beneath  the 
pavement-cells,  and  that  the  adhesions  are  formed 
solely  from  these  sub-epilhelial  cells,  the  pavement- 
cells  being  destroyed  in  the  process  of  inflammation. 

.Symptoms. — When  we  consider  the  numerous 
causes  of  acute  peritonitis  it  is  not  surprising  that 
symptoms  vary  exceedingly  in  different  cases. 
Sometimes  we  are  confronted  with  a  patient  whose 
appearance  suggests  typical  surgical  shock  ;  in 
another  case  the  local  evidences  of  peritonitis  are 
at  once  obvious  ;  in  yet  a  third  the  symptoms  gene- 
rally may  be  so  masked  that  the  most  experienced 
clinician  may  miss  the  fact  that  the  central  feature 
of  the  case  is  peritonitis.  There  is  no  definite  line 
of  demarcation  between  those  cases  which  die 
within  twenty-four  hours  with  symptoms  of  general 
saprfemia,  and  those  in  which  the  peritoneal  sym- 
ptoms form  so  prominent  a  feature  that  attention 
may  be  withdrawn  from  the  fact  that  the  patient  is 
also  sufi'ering  from  the  effects  of  general  septic 
poisoning.  The  great  majority  of  cases  in  which 
the  peritoneum  is  inflamed  present,  at  first,  sym- 
ptoms strongly  suggestive  of  general  peritonitis  ; 
yet  after  a  day  or  two  it  is  quite  obvious  that  the 
case  is  one  of  local  inflammation.  This  class  of 
case  is  especially  met  with  in  cases  of  appendicitis 
and  salpingitis.  Many  authorities  consider  that  in 
these  cases  the  general  peritoneum  is  inflamed  at 
first,  but  that  its  protective  mechanism  has  checked 
the  onslaught  of  the  micro-organisms  except  at  the 
local  spot  where  the  headquarters  of  the  germ  are 
situated.  In  the  opinion  of  the  writer  the  following 
two  cases  afford  reasons  for  believing  that  this  is 
not  the  only  explanation.  In  each  case  the  patient 
was  a  girl  eighteen  years  of  age,  presenting  no  pre- 
vious trouble  except  a  recently  developed  ancemia  ; 
each  was  taken  ill  suddenly  with  marked  abdominal 
pain  of  the  '  doubling  up '  character,  associated 
with  vomiting  ;  in  each  case  there  was  excessive 
rigidity  and  quiescence  of  the  abdominal  wall,  and 
in  each  case  pain  was  complained  of  chiefly  in  the 
epigastrium.  One  patient  had  passed  on  the  day 
preceding  and  on  the  morning  of  the  attack  a 
copious  stool  containing  altered  blood.  The  dia- 
gnosis of  a  ruptured  gastric  ulcer  was  considered  the 
most  likely  one.  In  each  patient  a  median  explo- 
ratory incision  was  made. above  the  umbilicus  and 
the  whole   upper  abdomen    examined  carefully  ; 
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there  was  no  sign  of  inflammation.  In  one  case 
a  second  incision  was  made  below  the  umbilicus, 
and  again  no  evidence  of  any  inflammation  could 
be  found  in  the  abdominal  or  pelvic  organs  ;  there 
was  some  slight  thickening  in  the  right  iliac  fossa, 
and  keeping  in  view  the  great  probability  of  appen- 
dicitis, no  attempt  was  made  to  pull  the  caecum  and 
appendix  into  view,  but  the  wound  was  at  once 
closed.  On  the  sixth  and  eighth  days  respectively 
a  large  abscess  in  the  right  iliac  fossa  was  opened. 
This  obviously  originated  in  the  appendix.  Both 
patients  recovered.  The  clinical  signs  of  apparent 
early  general  peritonitis  in  such  cases  as  these  are, 
in  the  opinion  of  the  writer,  due  to  the  spread  of 
reflex  nervous  action,  as  described  in  detail  later  in 
this  article. 

There  are  two  classes  of  cases  which  may  be 
taken  as  types  of  a  general  peritonitis,  viz.  that 
following  operations  upon  the  abdomen  and  that 
following  an  appendicitis  where  the  micro-organisms 
get  through  the  wall  of  the  appendix  without 
necessarily  an  actual  perforation  of  the  wall  of  the 
tube  taking  place.  In  other  words,  it  may  be  a 
bacterial  perforation  only.  The  former  cases  are 
happily  becoming  more  and  more  uncommon,  and 
therefore  it  will  be  of  greater  use  for  us  to  consider 
the  latter  as  forming  the  most  common  type  of 
general  peritonitis.  There  are  the  very  acute 
cases  before  referred  to  in  which  the  patient  appears 
to  be  suffering  from  profound  shock  and  poisoning. 
In  another  group  of  cases  the  symptoms  of  peri- 
tonitis are  slight  when  compared  with  the  mischief 
that  is  found  at  the  operation  or  autopsy.  These 
cases  are  termed  latent  or  masked  peritonitis. 

A  typical  case  of  acute  peritonitis.  —  On  a  certain 
day  the  patient  begins  to  feel  unwell  ;  within  an 
hour  or  two  he  is  cold  and  may  shiver  ;  fairly  often 
there  is  an  actual  rigor  ushering  in  the  symptoms. 
The  first  definite  symptom  that  makes  its  appear- 
ance is  nearly  always  pain  which,  though  very 
constant  in  its  presence,  is  very  variable  in  its 
character  and  in  intensity.  This  pain,  when  slight 
in  degree,  has  the  peculiar  quality  of  worrying  the 
patient  out  of  all  proportion  to  its  intensity,  and 
confers  upon  the  face  a  characteristic  expression  of 
anxiety.  On  the  other  hand,  the  actual  intensity 
of  the  pain  may  be  so  great  that  it  is  quite 
alarming  both  to  the  patient  and  his  friends.  At 
first  the  pain  is  referred  to  the  whole  of  the 
abdomen,  but  later  on  it  is  generally  localised  to 
the  region  of  the  umbilicus. 

As  a  rule  the  abdomen  is  rigid,  and  the  skin  of 
the  whole  of  or  a  part  of  the  abdomen  is  markedly 
hypersesthetic.  In  order  to  diminish  the  abdominal 
tension  as  much  as  possible  the  patient  lies  on  his 
back  with  the  thighs  flexed  and  the  shoulders  raised, 
and  later  on  in  order  to  increase  the  'vital  capacity' 
of  the  thorax  the  arms  may  be  raised  above  the 
head.  Owing  to  this  rigidity  of  the  abdominal 
muscles  the  respirations  become  more  and  more 
costal  in  type.  The  pulse  is  increased  in  frequency, 
is  of  high  tension  and  small  ;  indeed,  the  tension 
is  so  considerable  that  this,  together  with  the 
diminished  size,  has  gained  for  it  the  term  wiry. 
The  temperature  soon  rises  to  103^  or  104°  ;  after 
the  initial  rise  it  keeps  at  an  average  of  101°  to 
102°. 

After  the  first  twenty-four  hours  the  hard,  some- 
what retracted,  abdomen  becomes  distended,  and 
the  percussion-note  becomes  increasingly  tympanitic. 
Distension  rapidly  increases  so  that  the  abdomen 


becomes  blown  out  and  tense.  Vomiting  usually 
sets  in  about  the  same  time  as  the  pain,  and  is  a 
prominent  feature  of  the  disease.  At  first  the 
ordinary  stomach-contents  are  ejected  ;  then  the 
fluid  is  yellow,  being  distinctly  bile-stained  ;  and 
this  is  followed  by  a  characteristic  green  vomit, 
which  is  finally  succeeded  by  a  brownish-black 
liquid  having  an  offensive  odour  distinctly  fiecal  in 
character.  At  the  onset  the  bowels  may  be  loose, 
but  as  soon  as  the  abdomen  distends  constipation 
sets  in.  The  act  of  micturition  is  often  frequent 
at  first,  but  later  on  there  may  be  retention,  especi- 
ally if  the  origin  of  the  trouble  is  in  the  appendix 
or  in  the  pelvic  organs.  The  urine  is  small  in 
quantity  and  high-coloured,  usually  containing 
abundance  of  indican  (p.  727). 

When  all  the  symptoms  are  fully  developed  the 
aspect  of  the  patient  is  quite  characteristic  ;  so  well 
was  it  described  by  Hippocrates  that  it  is  often 
termed  '  facies  Hippocratica,'  viz.  '  a  sharp  nose, 
sunken  eyeballs  and  hollow  temples,  the  ears  cold 
and  pinched  with  their  lobules  turned  outwards  ; 
the  skin  of  the  forehead  is  rough,  puffy  and  dry  ; 
the  colour  of  the  whole  face  being  brown,  black, 
livid  or  leaden  in  colour  '  ;  this  description  requires 
modification  only  in  the  last  statement,  where  we 
must  remember  that  the  face  described  belonged 
probably  to  the  oriental  type. 

There  is  usually  free  fluid  causing  dulness  in  the 
flanks,  which  may  shift  on  rotating  the  patient. 
This  typical  case  of  acute  peritonitis  usually  lasts 
from  five  to  ten  days,  nearly  all  the  symptoms 
increasing  in  severity  until  the  fatal  end,  which  is 
usually  heralded  by  the  skin  of  the  face  and  hands 
becoming  cold  and  clammy  and  tinged  with  a  dark 
blue  colour. 

The  onset. — As  a  rule  this  is  quite  sudden,  but 
the  time  relations  of  the  onset  are  largely  deter- 
mined by  the  actual  cause  of  the  general  invasion. 
If  it  is  due  to  the  perforation  of  the  stomach,  in- 
testine or  appendix,  without  any  previous  inflam- 
mation of  the  peritoneum,  the  onset  comes  with 
alarming  suddenness.  Within  a  minute  the  patient 
passes  from  a  condition  of  apparent  health  to  a 
condition  of  collapse  and  shock  that  has  been 
known  to  end  fatally  within  an  hour. 

In  other  cases  where  an  organ,  generally  the  ap- 
pendix, has  been  inflamed  for  a  long  time  the  inva- 
sion of  the  general  cavity  is  comparatively  speaking 
gradual,  and  it  may  take  twelve  to  twenty-four 
hours  before  it  can  be  said  that  acute  general  peri- 
tonitis is  definitely  established.  When  very  acute 
the  onset  is  associated  with  a  rapid  fall  in  tempera- 
ture ;  in  other  cases  there  may  be  a  rigor  and  a 
temperature  of  104°  or  105°  within  an  hour  or  two 
of  the  commencement  of  tfie  attack. 

Shock  {Peritonism). — The  shock  produced  by  an 
extensive  scald  of  the  skin,  or  by  the  skin  being 
badly  lacerated,  is  extreme,  and  bears  a  very  defi- 
nite proportion  to  the  area  of  skin  involved.  In 
the  same  way  any  extensive  lesion  of  the  peritoneum 
produces  a  similar  condition,  whether  it  be  due  to 
the  irritation  of  the  contents  of  the  stomach,  as  in 
perforation  of  a  gastric  ulcer,  internal  strangulation, 
or  the  torsion  of  an  ovarian  pedicle. 

Pain. — This  is  nearly  always  the  earliest  sym- 
ptom, and  may  vary  from  a  pain  that  is  accurately 
described  by  the  term  '  agonising  '  to  a  pain  slight  in 
intensity  but  of  such  a  character  that  the  aspect  of 
the  patient  shows  considerable  anxiety,  as  men- 
tioned above.    At  first  the  pain  is  generalised  over 
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the  whole  abdomen,  but  later  on  it  is  usually  referred 
by  the  patient  to  some  definite  area  ;  very  often  the 
region  of  the  umbilicus  seems  to  be  the  most  pain- 
ful. In  cases  where  inflammation  of  a  definite 
organ  has  given  rise  to  the  peritonitis,  the  pain  may 
be  referred  to  the  region  of  the  affected  organ, 
especially  in  the  case  of  the  appendix. 

Tctidertiess. — This  tenderness  may  be  of  two 
kinds — (l)  Superficial  tenderness,  or  hypersesthesia 
of  the  skin  ;  (2)  Deep  tenderness,  which  may  reside 
in  the  muscles,  peritoneum  or  underlying  viscera 
(see  p.  1 146).  When  the  superficial  tenderness 
is  very  extensive  it  is  probably  associated  with  in- 
flamed intestines.  The  deep  tenderness,  on  the 
other  hand,  is  due  to  the  direct  pressure  upon  the 
peritoneum,  and  is  obtainable  at  an)'  spot  where  the 
inflamed  peritoneum  can  be  pressed  upon.  In 
general  peritonitis  this  deep  tenderness,  therefore, 
can  be  elicited  practically  over  the  whole  of  the 
abdomen,  with  the  exception  of  the  area  posterior 
to  a  line  drawn  from  the  anterior  superior  iliac 
spine  to  the  tip  of  the  last  rib,  where  it  is  not  easy 
to  press  directly  upon  the  peritoneum.  In  the  early 
stages  of  general  peritonitis  the  superficial  tender- 
ness is  nearly  always  extremely  well  marked.  On 
Head's  hypothesis  this  would  mean  that  the  small 
intestines  or  some  other  of  the  viscera  were  dis- 
tinctly affected,  and  this  superficial  tenderness 
would  not  necessarily  be  limited  to  the  front  of  the 
abdomen,  but  there  might  be  a  band  of  hyper- 
aesthesia  running  to  the  back  or  downwards  towards 
the  groin  (^t'l,' p.  1 142).  As  the  peritonitis  is  be- 
coming established  the  superficial  tenderness  be- 
comes much  diminished,  and  may  finally  disappear, 
whereas  the  deep  tenderness  progressively  increases 
until  the  general  peritonitis  is  well  developed.  In 
nearly  all  cases  of  general  peritonitis  some  organ  of 
the  abdomen  is  first  affected,  and  this  organ  may 
continue  to  present  its  referred  superficial  tender- 
ness after  the  general  peritonitis  has  become  esta- 
blished. In  several  cases  of  general  peritonitis 
arising  from  appendicitis  the  writer  has  found  an 
extensive  area  of  superficial  tenderness  below  the 
level  of  the  umbilicus  co-existing  with  the  deep 
tenderness,  and  as  the  operation  advanced  general 
peritonitis  has  been  found.  On  this  point,  there- 
fore, we  may  make  two  positive  assertions,  namely, 
that  if  the  tenderness  is  only  superficial  there  is  no 
marked  affection  of  the  peritoneum  ;  and  that  in 
cases  of  undoubted  suppurative  peritonitis  due  to 
appendicitis  there  may  be  superficial  tenderness 
existing  at  the  same  time  as  the  deep. 

Vomiting. — Next  to  pain  this  is  the  earliest,  most 
constant,  most  distressing  and  most  persistent  sym- 
ptom. The  abdominal  muscles  take  little  if  any 
part  in  the  expulsive  act,  so  that  the  stomach  itself 
does  most  of  the  work  ;  hence  the  act  of  vomiting 
appears  to  occur  without  much  effort.  In  the  early 
stages  the  vomiting  is  principally  due  to  a  poisoning 
of  the  centre  in  the  medulla  oblongata.  After 
paralysis  of  the  small  gut  has  set  in  it  much  re- 
sembles the  vomiting  of  intestinal  obstruction. 

Defcecation. — During  the  early  hours  of  the  attack 
there  is  very  often  a  stool  which  is  generally  de- 
scribed as  being  loose  ;  diarrhoea  is  not  uncommon. 
A  frequent  desire  to  defascate  without  any  result  is 
sometimes  met  with,  and  this  may  be  so  intense  as 
to  deserve  the  term  'tenesmus.'  As  soon  as  the  dis- 
tension of  the  small  gut  sets  in  the  colon  becomes 
inert  and  constipation  is  the  rule  in  the  fully 
developed  peritonitis. 


Distension  of  the  Abdomen  (hieteorism). — As  the 
intestinal  coils  become  paralysed  and  distended,  and 
the  abdominal  muscles  begin  to  relax,  we  get  the 
condition  of  meteorism.  which  gradually  increases 
until  the  abdomen  is  much  distended.  This  gradual 
distension  of  the  abdomen  is  undoubtedly  diagnostic 
of  acute  general  peritonitis,  and  in  the  opinion 
of  the  writer  it  is  a  certain  indication  that  no 
delay  should  be  allowed  before  opening  the  ab- 
domen. 

Temperature. — This  is  the  most  variable  sym- 
ptom of  all,  so  variable  indeed  that  it  is  safer  for 
the  practitioner  to  place  no  importance  whatever 
upon  this  symptom  so  far  as  any  guidance  concern- 
ing diagnosis  and  treatment  is  concerned.  In  the 
sudden  perforation  the  temperature  is  usually  sub- 
normal and  often  remains  so  until  the  fatal  ter- 
mination. 

Method  of  Examination.  — The  patient 
should  be  placed  on  his  back  with  the  legs  extended 
and  the  arms  by  the  side  of  the  body.  The  body 
is  imcovered  to  such  an  extent  as  to  show  the  apex- 
beat  of  the  heart  above  and  Poupart's  ligament 
below.  As  the  examination  proceeds  as  much  of 
the  body  should  be  covered  up  as  is  possible.  The 
character  and  areas  of  tenderness  should  be  care- 
fully ascertained.  For  the  details  of  the  examina- 
tion see  Abdomen,  Examination  of. 

The  patient  should  always  be  examined  per  rec- 
tum ox  pervaginam  to  ascertain  the  condition  of  the 
pelvic  organs. 

Clinical  Varieties. — Peritonitis  Fulminans  \ 
Ultra-acute  peritonitis. —  In  these  cases,  usually 
caused  by  the  perforation  of  some  part  of  the  ali- 
mentary canal,  in  which  no  adhesions  have  formed 
from  previous  inflammation,  the  patient  is  suddenly 
seized  with  most  acute  pain  and,  within  a  few 
minutes,  is  suffering  from  the  most  profound  shock. 
As  the  bacterial  invasion  proceeds  symptoms  of 
septic  poisoning  rapidly  develop,  and  the  patient 
dies  within  24  to  4S  hours  without  having  rallied 
sufficiently  for  operative  interference  to  be  seriously 
entertained. 

There  is  a  group  of  cases  following  operation 
upon  the  abdomen,  now  happily  becoming  less  and 
less  common,  in  which  the  patient  never  really  re- 
covers from  the  shock  of  the  operation,  but  dies 
within  24  to  48  hours  with  a  rather  distended  abdo- 
men. On  post-mortem  examination  there  is  scarcely 
any  evidence  of  inflammation  of  the  peritoneum, 
certainly  not  enough  to  justify  us  in  saying  that  the 
patient  dies  of  peritonitis.  Most  surgeons  consider 
they  are  justified  in  looking  upon  this  result  as  death 
from  shock,  and  consider  that  the  intestinal  disten- 
sion is  due  to  some  special  reflex  nervous  me- 
chanism. Some  pathologists,  .on  the  other  hand, 
have  found  the  peritoneal  cavity  to  be  infected  with 
micro-organisms,  and  they  look  upon  these  cases  as 
instances  of  a  very  rapid  invasion  of  the  peritoneum 
by  virulent  bacteria  which  grow  so  rapidly  that  in- 
flammation has  no  time  to  develop.  A  definite 
series  of  accurate  bacteriological  investigations  alone 
can  settle  this  point. 

Latent  or  masi-ed peritonitis. — The  patient  walks 
into  the  hospital  and  does  not  feel  particularly  ill  ; 
he  usually  states  that  his  illness  commenced  four  or 
five  days  previously,  but  that  until  that  particular 
day  he  was  not  ill  enough  to  seek  advice.  Within 
two  or  three  days  he  suddenly  becomes  collapsed 
and  dies  with  his  peritoneal  cavity  full  of  pus. 
Owing  to  the  absence  of  urgent  symptoms  the 
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surgeon's  help  is  often  not  summoned  until  the 
patient  is  too  collapsed  for  operative  interference  to 
he  anything  more  than  a  forlorn  hope. 

Peritonitis  of  the  new-horn  child.  —  These  cases 
are  due  to  one  of  two  causes  :  (l)  the  septic  infec- 
tion of  the  umbilical  cord,  due  probably  to  faulty 
technique  on  the  part  of  the  accoucheur  or  midwife  ; 
(2)  rupture  of  the  distended  large  intestine,  which 
may  be  due  to  the  pressure  of  parturition,  but  more 
likely  to  the  giving  way  of  some  small  ulcer  in  the 
colon. 

Peritottitis  caused  by  cutaneous  erysipelas. — In 
rare  instances  erysipelas  of  the  abdominal  wall  has 
been  followed  by  fatal  peritonitis.  This  is  difficult 
to  explain  because  the  lymphatics  of  the  abdominal 
wall  do  not  communicate  with  those  of  the  peri- 
toneum. The  symptoms  of  the  peritonitis  are  often 
masked  and  not  even  suspected  during  life. 

Peritonitis  in  the  course  of  acute  specific  fevers.— 
Peritonitis  is  most  commonly  met  with  in  scarlet 
fever,  as  we  might  expect  from  the  tendency  of  this 
disease  to  develop  dangerous  complications.  In 
typhoid  fever  it  may  occur  as  the  direct  result  of  a 
perforating  ulcer  or  be  due  to  a  bacterial  penetra- 
tion of  the  wall  of  the  alimentary  canal  without  any 
physical  breach  of  continuity.  Peritonitis  has  also 
been  met  with  in  the  course  of  measles,  small-pox, 
and  typhus  fever. 

Rheumatic  peritonitis.  —  Although  doubt  has 
often  been  thrown  upon  the  existence  of  this  com- 
plication of  rheumatic  fever,  it  is  definitely  proved 
that  acute  inflammation  of  the  peritoneum  does 
sometimes  occur  as  a  complication  of  acute  rheu- 
matic fever.  It  usually  terminates  favourably  after 
a  few  days,  although  fatal  cases  have  been  reported. 

Peritonitis  in  Bright's  Disease. — This  is  a  rare 
complication.  The  mode  of  origin  of  the  peritonitis 
in  this  disease  as  in  the  case  of  acute  rheumatic 
fever  is  possibly  as  follows  :  A  purely  chemical  peri- 
tonitis is  set  up  by  toxins.  After  a  time  the  wall 
of  the  intestine  is  sufficiently  injured  by  this  chemi- 
cal peritonitis  to  allow  the  organisms  contained  in 
the  intestinal  contents  to  work  their  way  through  to 
the  peritoneal  cavity  (p.  221). 

Idiopathic  or  ^  cryptogenetic  '  peritonitis. — The 
more  carefully  cases  are  examined  by  improved 
modern  methods  the  rarer  does  the  diagnosis  of 
idiopathic  peritonitis  become.  At  present  there 
are  two  groups  of  cases  of  which  the  origin  is 
absolutely  obscure,  and  hence  it  is  convenient  to 
place  them  under  this  heading.  In  the  one  group 
the  patients  are  children,  chiefly  girls,  and  in  the 
other  the  victims  are  adults.  In  both  these  groups 
a  '  chill '  is  generally  quoted  as  being  the  cause. 
The  attacks  of  enteritis  with  diarrhoea  so  commonly 
met  with  in  Europeans  living  in  hot  countries, 
especially  in  Egypt,  seem  to  be  due  solely  to  some 
reflex  vaso-motor  disturbance  from  the  sudden 
chilling  of  the  body  in  an  atmosphere  nine  times 
drier  than  the  one  they  have  been  accustomed  to. 
The  cooling  of  the  body  by  means  of  perspiration  is 
therefore  rapid,  the  atmosphere  being  very  hygro- 
scopic, so  that  a  reflex  effect  is  produced  causing  a 
dilatation  of  the  vessels  of  the  splanchnic  area.  If 
this  condition  is  neglected  it  is  easy  to  see  how 
some  inflamed  area  of  the  gut  may  prove  a  weak 
spot  and  allow  the  germs  to  penetrate  to  the 
peritoneal  cavity. 

Diagnosis.  —  The  following  conditions  may 
simulate  peritonitis  :  — 

I.  Acute  intestinal  catarrh  (Entero-colitis),  in 


which  diarrhoea  and  intermittent  cohc  are  the  chief 
symptoms. 

2.  Intestinal  obstruction.  —  The  differential 
diagnosis  between  peritonitis  and  this  condition 
may  be  impossible  for  the  first  two  days  and  some- 
times throughout  the  disease.    See  pp.  774-787. 

3.  Hysterical  peritonitis. — A  condition  met  with 
on  the  Continent  more  frequently  than  in  this 
country. 

4.  Certain  ?we  conditions,  such  as  acute  hsemor- 
rhagic  pancreatitis,  or  a  ruptured  tubal  pregnancy. 
See  p.  1151,  and  Pregnancy,  Diseases  of. 

Treatment. — It  is  an  admitted  fact  that  an 
acute  general  peritonitis  once  established  and  al- 
lowed to  run  its  natural  course  is,  except  in  rare  in- 
stances, fatal.  Moreover,  the  only  method  of  treat- 
ment which  gives  any  practical  chance  of  recovery  is 
operative  or  surgical.  The  surgeon,  having  once 
satisfied  himself  that  the  patient  is  suffering  from 
acute  general  peritonitis,  has  only  to  decide  one 
point — whether  the  patient  is  in  a  condition  to 
withstand  operative  interference.  To  do  this  he 
has  to  consider  first  of  all  whether  a  thorough  at- 
tempt can  be  made  under  a  general  anaesthetic  ;  in 
this  event,  laparotomy,  flushing,  and  drainage  of 
the  peritoneal  cavity  must  be  promptly  carried  out. 
But  if  he  think  that  the  patient  cannot  stand  this 
ordeal  it  may  be  possible  to  ansesthetise  the  patient 
for  a  short  time  so  that  an  abdominal  section  can 
be  rapidly  performed  and  a  drainage-tube  and  gauze 
introduced.  In  extreme  cases  a  general  anaesthetic 
may  be  quite  out  of  the  question,  and  the  surgeon 
must  then  attempt  to  do  what  is  necessary  with  a 
local  anaesthetic.  In  the  experience  of  the  writer, 
patients  who  are  extremely  ill  with  peritonitis  can 
withstand  a  rapidly  performed  abdominal  section 
with  local  anesthesia  better  than  might  be  ex- 
pected. The  details  of  these  operative  procedures 
are  as  follows  :  — 

I.  Laparotomy,  flushing,  and  drainage.  —  The 
patient  being  under  the  influence  of  ether  or  chloro- 
form, a  free  incision  is  made  in  the  middle  line  below 
the  umbilicus.  There  is  a  considerable  diversity  of 
opinion  among  surgeons  concerning  the  best  anaes- 
thetic for  abdominal  work.  From  the  surgeon's 
point  of  view  alone  it  seems  to  the  writer  that 
chloroform  is  the  best  both  for  the  rapid  and 
comfortable  performance  of  the  operation,  and  for 
the  absence  of  the  pulmonary  disturbances  so  com- 
mon after  ether.  From  the  anesthetist's  point  of 
view,  which  is  concerned  solely  with  the  patient's 
safety  during  the  actual  operation,  the  consensus  of 
opinion  in  London  is  strongly  in  favour  of  ether 
(p.  61).  With  a  competent  '  chloroformist '  the 
writer  considers,  however,  that  the  safety  of  the 
patient  during  the  operation  and  the  few  succeeding 
days  is  greater  with  chloroform  than  with  ether.  A 
rapid  search  is  made  for  the  seat  of  origin  of  the 
trouble.  If  the  appendix  is  the  offending  organ,  an 
incision  should  be  made  at  a  spot  over  it  most  con- 
venient for  its  removal,  and,  if  possible,  the  appendix 
is  excised.  All  signs  of  local  suppuration  should  be 
washed  and  sponged  away.  The  part  of  the  abdo- 
men in  the  region  of  the  appendix,  especially  the 
cavity  of  the  pelvis,  should  be  well  flushed  out  with 
normal  saline  solution  at  the  temperature  of  the 
body.  An  indiarubber  drainage-tube  is  placed  in 
contact  with  the  spot  where  the  disease  originated, 
whether  appendix,  Fallopian  tubes,  or  elsewhere, 
and  around  this  tube  some  iodoform-gauze  should 
be  packed.    The  median  wound  should  then  be 
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closed,  and  one  or  two  stitches  placed  in  the  lateral 
incision  so  as  to  prevent  prolapse  of  intestine,  and 
at  the  same  time  not  to  interfere  with  effective 
drainage.  If  no  local  focus  can  be  found,  the  abdo- 
minal wound  may  be  closed  after  thoroughly  flush- 
ing the  peritoneal  cavity. 

Some  details  concerning  the  technique  of  drainage 
must  be  borne  in  mind.  If  a  tube  be  inserted,  say, 
six  inches  from  the  skin  down  towards  the  pelvis, 
and  carefully  examined  at  an  autopsy  twenty-four 
hours  afterwards,  it  will  be  seen  that  the  tube  is 
surrounded  by  coils  of  intestine  which  are  sealed 
together  with  exudation  which  completely  prevents 
the  tube  receiving  any  appreciable  amount  of  the 
general  peritoneal  fluid.  The  surface  of  the  coils 
surrounding  the  tube  exudes  the  turbid  serum  which 
fills  the  test-tube-like  cavity.  As  soon  as  this 
liquid  is  removed  by  a  syringe  or  by  gauze  the  coils 
gradually  exude  another  quantity.  Unless  the  tube 
reaches  directly  down  to  a  septic  focus  it  seems  to 
be  of  little  use  in  draining  the  general  peritoneal 
cavity.  By  leading  down  to  a  septic  focus  it  helps 
to  form  a  well-protected  channel  for  the  exit  of  any 
discharge  from  the  suppurating  focus.  Drainage- 
tubes,  whether  made  of  glass  or  indiarubber,  are 
quite  useless  as  agents  for  draining  the  general 
cavity  of  the  peritoneum,  even  when  present  in 
numbers  ;  and  indeed  may  do  harm  by  mechani- 
cally irritating  the  coils  of  intestine.  The  sole  use 
for  a  drainage-tube  is  to  obtain  a  channel  through 
the  coils  of  intestine  by  which  some  septic  focus 
can  discharge  its  contents  to  the  exterior  with  ease. 
There  is  one  exception  to  this  rule,  and  that  is  in 
the  case  of  the  pelvis.  Here  there  is  naturally  a 
tendency  for  fluid  to  collect  in  a  definite  quantity, 
so  that  a  tube  reaching  to  the  bottom  of  the  pelvis 
must  assist  in  draining  that  cavity.  So  important 
is  the  draining  of  the  pelvis  that  some  surgeons  pre- 
fer to  drain  Douglas's  pouch  in  women  by  an  open- 
ing through  the  vagina.  This  proceeding,  however, 
necessitates  additional  shock,  which  is  an  important 
factor  in  cases  of  acute  peritonitis,  and  its  necessity 
is  doubtful  if  efficient  drainage  is  secured  by  a  tube 
and  gauze  from  above. 

One  of  the  most  disappointing  features  in  the 
surgical  treatment  of  general  peritonitis  is  that  after 
removing  the  focus  or  origin  of  the  trouble  and 
thoroughly  flushing  the  abdomen,  without  markedly 
depressing  the  patient,  there  is  a  tendency  to  dis- 
tension of  the  intestine,  especially  the  small  gut. 
The  reasons  for  this  distension  have  been  already 
given,  and  it  is  chiefly  to  the  late  Greig  Smith  that 
we  are  indebted  for  pointing  out  how  very  important 
it  is  to  drain  the  inside  of  the  alimentary  tube  as 
well  as  the  peritoneal  cavity.  If  the  intestines  are 
much  distended  one  of  the  most  distended  coils 
should  be  incised,  and  a  T-shaped  glass  tube  in- 
serted. In  these  desperate  cases  the  first  point  is 
to  save  the  patient's  life  ;  in  the  event  of  recovery 
the  artificial  anus  can  be  easily  closed  by  modern 
methods. 

2.  Rapid  laparotomy  with  drainage. — The 
patient  is  quickly  ansesthetised,  and  as  soon  as  the 
abdominal  wall  is  flaccid  a  median  incision  is  made 
and  any  inflammatory  exudation  is  allowed  to 
escape  ;  if  rapid  examination  reveals  the  focus  of 
origin  a  tube  and  gauze-drain  are  inserted  down  to 
the  suppurating  spot.  If  the  seat  of  origin  cannot 
be  found  a  gauze-drain  may  be  left  in  the  peritoneal 
cavity  and  the  wound  partially  closed.  If  the  in- 
testine is  much  dilated  the  first  distended  coil  should 


be  opened,  and  a  T-shaped  glass  tube  inserted  as 
described  above. 

3.  Laparotomy  -with  local  antvsthesia.  —  If  the 
patient  is  too  bad  for  the  administration  of  a  gene- 
ral ansesthetic,  the  skin  of  the  abdomen  in  the 
middle  line  should  be  rendered  anaesthetic  with 
6-eucaine  {see  An.-esthesia,  Local).  As  much 
should  be  done  as  the  patient  can  bear  under  the 
conditions  of  local  anaesthesia. 

In  no  department  of  surgery  is  it  more  important 
for  the  surgeon  to  form  his  opinion  with  decision, 
to  commence  operation  without  delay,  and  to 
operate  quickly.  Nothing  is  more  certain  than  that 
every  additional  minute  of  exposure  in  the  case  of  an 
abdominal  section  diminishes  the  patient's  chances 
of  recovery. 

After-treatment. — (i)  If  the  patient  is  restless 
after  the  operation,  a  hypodermic  injection  of  mor- 
phine (gr.  \)  and  atropine  (gr.  yi^)  should  be  given. 
(2)  It  is  so  important  to  keep  the  alimentary  canal  at 
rest  that  the  introduction  of  food  into  the  stomach 
should  be  prohibited.  All  food  should  be  given  by  the 
rectum  ;  perhaps  the  best  is  peptonised  beef-tea  and 
small  quantities  of  brandy.  This  is  quite  sufficient  to 
tide  the  patient  over  the  crisis  of  the  disease.  As 
a  rule,  if  a  patient  is  alive  on  the  fourth  day  after 
operation  he  will  recover.  (3)  Thirst  is  best  satis- 
fied by  injections  of  warm  water  per  rectum.  If  the 
patient  craves  for  something  by  the  mouth,  a  little 
warm  water,  or,  if  much  preferred,  a  little  iced- 
water  may  be  given.  In  cases  of  excessive  thirst  a 
feeder  full  of  water  {5  oz. )  may  be  given.  If  this 
is  vomited  no  great  harm  is  done,  providing  it  is  not 
frequently  repeated.  (4)  After  the  operation  no 
aperient  should  be  given  for  the  first  twenty-four 
hours.  As  soon  as  the  patient  has  rallied  suffi- 
ciently from  the  operation,  and  if  there  is  distension 
of  the  intestine,  an  enema  of  water  (a  pint)  com- 
bined with  tincture  of  valerian  (a  drachm)  should 
be  given.  If  at  the  end  of  twenty-four  hours  the 
patient  is  improving,  small  doses  of  sulphate  of 
magnesium  and  sodium  may  be  given,  say  5j  of 
each  every  three  hours,  or  small  doses  of  calomel 
(gr.  5)  every  three  hours. 

The  administration  of  opium  and  morphine. — 
Before  the  question  of  operative  treatment  has  been 
discussed  no  opium  or  morphine  in  any  form  should 
be  given.  The  administration  of  this  drug  causes 
an  immediate  improvement  in  the  symptoms  :  the 
pain  is  diminished,  the  rigidity  of  the  abdominal 
muscles  may  disappear  altogether,  and  the  patient's 
general  condition  is  so  much  improved  that  the  sur- 
geon may  be  quite  deceived  as  to  the  gravity  of  the 
case.  Many  lives  have  been  lost  owing  to  the 
false  appearance  of  improvement  brought  about  by 
the  administration  of  this  drug  (p.  780).  The 
patient's  improvement  may  be  maintained  until  sud- 
denly the  dose  of  poison  absorbed  from  the  perito- 
neal surface  reaches  its  maximum,  and  the  patient 
suddenly  collapses.  If  the  case  is  considered  too 
bad  for  operative  interference  then  morphine  may 
be  given  until  the  patient  is  quite  relieved  of  all 
distressing  symptoms.  Morphine  again  may  be  very 
useful  in  stimulating  the  heart  and  quieting  the 
nervous  system  after  an  operation  has  been  per- 
formed. In  these  cases,  however,  it  should  be  given 
with  especial  care  that  no  inertia  of  the  mtestines  is 
produced. 

A  method  of  treatment  which  has  gained  consid- 
erable ground  on  the  Continent,  especially  in  France, 
is  the  subcutaneous  and  intra-venous  injection  of 
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saline  solution.  The  principle  is  to  introduce 
into  the  vascular  system,  directly  by  the  veins 
or  indirectly  by  the  subcutaneous  lymphatics,  a 
saline  solution  with  a  view  of  washing  out  the  lym- 
phatic vessels  and  blood-vessels,  and  so  enabling 
the  liver  and  kidneys  to  get  rid  of  the  toxins.  The 
solution  generally  used  is  sodium  chloride  5  grms., 
sodium  sulphate  10  grms.,  distilled  water  I  litre. 
This  is  injected  at  the  temperature  of  the  body  either 
in  the  subcutaneous  tissue  or  through  the  median 
basilic  vein  {see  Saline  Solution,  Infusion  of). 
According  to  French  surgeons  remarkable  improve- 
ment and  cures  have  been  attained.  This  treatment 
seems  perfectly  rational  when  used  in  conjunction 
with  operative  interference  as  recommended  by 
some  French  surgeons.  It  is  really  very  similar 
to  the  '  infusion  '  that  we  often  perform  upon  such 
patients  who  are  collapsed  after  the  operation. 
The  amount  of  fluid  injected  averages  about  5  litres 
in  the  course  of  twenty-four  hours. 

Non-operative  treatment. — According  to  our  pre- 
sent knowledge  there  is  no  method  of  attempting  to 
cure  a  case  of  acute  general  peritonitis  by  medi- 
cinal means.  In  cases  too  much  collapsed  for  sur- 
gical interference  the  treatment  must  be  directed  to 
the  alleviation  of  all  distressing  symptoms. 

Henry  Percy  Dean. 

PERITONITIS,  Acute  Localised.— Acute 
inflammation  of  a  portion  of  the  peritoneum  due  to 
some  lesion  of  the  organ  which  it  is  covering  is  of 
very  common  occurrence.  It  may  occur  in  the  peri- 
toneum covering  the  liver  and  spread  thence  to  the 
peritoneum  lining  the  lower  surface  of  the  dia- 
phragm. It  not  infrequently  occurs  in  the  peri- 
toneum covering  the  stomach  in  the  neighbour- 
hood of  a  gastric  ulcer.  Of  all  the  abdominal  organs 
the  vermiform  appendix  is  the  one  most  commonly 
affected.  In  women  there  is  frequently  local  peri- 
tonitis around  the  uterus  and  Fallopian  tubes, 
usually  termed  '  pelvic  peritonitis.'  The  chief  varie- 
ties we  will  consider  at  greater  length. 

I.  Sub-phrenic  Abscess. — Inflammatory  con- 
ditions may  spread  from  the  pleural  cavities  through 
the  diaphragm  to  the  abdomen.  As  a  rule,  how- 
ever, sub-phrenic  peritonitis  spreads  from  the  ab- 
dominal organs,  chiefly  the  liver  and  stomach,  often 
developing  into  an  abscess.  When  the  inflamma- 
tion spreads  from  the  liver  and  suppuration  occurs, 
the  abscess  forms  beneath  the  right  half  of  the  dia- 
phragm, and  is  very  often  diagnosed  as  an  em- 
pyema. On  the  other  hand  a  sub-phrenic  abscess 
caused  by  lesions  of  the  stomach  forms  on  the  left 
side. 

The  symptoms  and  diagnosis  of  sub-phrenic 
abscess  are  considered  in  the  article  on  Stomach, 
Perforation  of,  and  its  Results. 

Treatment. — As  soon  as  pus  is  suspected  in 
the  region  of  the  diaphragm  an  exploring  needle 
should  be  used  [see  Paracentesis).  If  the  result 
is  positive  some  indication  is  obtained  as  to  the 
situation  of  the  pus  and  its  depth  from  the  surface. 
If  the  needle  gives  a  negative  result  the  surgeon 
must  proceed  to  make  a  careful  dissection  down  to 
the  diaphragm  in  the  region  of  its  attachment  to  the 
ribs.  Very  often  the  pleural  cavity  overlaps  the 
displaced  diaphragm  to  the  extent  of  several  inches. 
In  such  cases,  if  the  condition  of  the  patient  will 
allow,  the  lower  end  of  the  parietal  pleura  may  be 
stitched  to  the  chest-wall,  and  the  wound  plugged 
with  iodoform -gauze  for  24  or  36  hours  until  adhesion 


has  formed  to  a  sufficient  extent  to  allow  the  surgeon 
to  cut  straight  through  the  diaphragm.  If  after  re- 
moving a  piece  of  rib  it  is  seen  that  the  pleural  cavity 
is  normal  the  surgeon  should  extend  his  dissection 
in  a  downward  direction,  until  the  point  of  reflection 
of  the  pleura  is  seen.  The  pleura  may  then  be 
pushed  up,  and  gauze  packed  tightly  in  the  upper 
part  of  the  wound.  If  immediate  evacuation  of 
pus  is  necessary  the  diaphragm  may  be  incised,  the 
pus  quickly  removed,  and  the  edges  of  the  incised 
diaphragm  stitched  to  the  edges  of  the  wound.  The 
risk  of  infecting  the  pleural  cavity  is  by  no  means 
a  light  one  :  it  is  not  due  so  much  to  the  pus 
escaping  into  the  pleural  cavity  at  the  time  of  the 
operation  as  to  the  soaking  of  pus  into  the  sur- 
rounding tissues  within  the  few  hours  succeeding 
the  operation,  especially  if  drainage  from  the 
abscess  cavity  is  not  quite  free  or  if  the  upper  part 
of  the  wound,  in  the  region  of  the  pleura,  is  not 
carefully  and  thoroughly  packed  with  iodoform- 
gauze.  There  is  one  consolation  for  the  surgeon, 
viz.  secondary  infection  of  the  pleura  is  common  in 
sub-phrenic  abscess,  even  before  operation,  so  that 
if  the  germs  have  reached  the  pleura  before  the 
surgeon,  nothing  the  latter  can  do  is  likely  to  pre- 
vent the  development  of  an  empyema.  The  fol- 
lowing rules  may  be  worth  remembering  in  dealing 
with  the  surgery  of  sub-phrenic  abscess  :  { i )  To 
make  the  incision  over  the  spot  where  pus  has  been 
found  by  the  needle  ;  (2)  if  no  pus  has  been  ob- 
tained by  the  needle  to  make  a  careful  explora- 
tory operation  through  a  four-inch  incision  over 
the  tenth  rib  in  the  mid-axillary  line  ;  (3)  if  no 
great  urgency,  to  pack  the  exposed  pleura  or 
pleural  cavity  with  sterilised  gauze  and  wait  24  to 
36  hours  before  incising  the  diaphragm  ;  (4)  if 
evacuation  of  the  pus  is  urgent,  to  try  and  expose 
the  lower  reflection  of  pleura,  push  it  upwards 
from  the  ribs  and  pack  tightly  with  gauze,  incise 
the  diaphragm  and  stitch  it  to  the  skin,  insuring  free 
drainage. 

2.  Abscess  around  Appendix. —Owing  to  the 
inconstant  position  of  the  appendix  the  situation  of 
the  abscess  is,  as  a  consequence,  variable.  Usually 
it  is  in  the  right  iliac  fossa  with  tlie  caecum  on  its 
outer  side.  Sometimes  it  is  wholly  within  the 
pelvis.  It  may  be  to  the  left  side  of  the  median 
line,  in  the  iliac  region.  An  important  situation  is 
siib-mesenteric  ;  the  abscess  being  limited  above  by 
the  oblique  line  of  the  mesenteric  attachment,  viz. 
from  the  right  sacro-iliac  synchondrosis  to  the  left 
side  of  the  second  lumbar  vertebra — below  it  reaches 
the  hollow  of  the  sacrum,  being  variably  limited  by 
coils  of  the  small  gut  ;  to  the  right  side  is  the 
cascum  ;  in  front  the  mesentery  itself  and  numerous 
coils  of  gut  form  the  boundary,  so  that  the  general 
peritoneal  cavity  is  exposed  after  cutting  through 
the  abdominal  wall. 

Treatment. — When  there  is  a  dull  area  in  the 
iliac  fossa  the  incision  should  be  made  over  the 
spot  of  maximum  intensity.  The  cutting  should  be 
done  carefully  so  that  any  weak  adhesions  may  be 
left  in  order  to  keep  the  pus  from  spreading.  In 
all  cases  the  whole  of  the  pus  should  be  removed  at 
once  and  the  cavity  thoroughly  washed  out.  If  the 
appendix  can  be  easily  got  at,  it  should  be  excised  ; 
as  a  rule,  however,  it  forms  a  part  of  the  abscess- 
wall  and  cannot  be  felt  or  seen.  There  is  often  a 
f3ecal  concretion  present  which  usually  escapes 
through  the  gangrenous  aperture  in  the  appendix, 
and  it  is  important  to  try  and  get  hold  of  this  ; 
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this  may  often  be  attained  by  the  gentle  use  of  a 
blunt  Volkmann's  spoon.  If  the  whole  of  the  pus 
is  evacuated,  a  large  drainage-tube  inserted  and 
surrounded  with  iodoform -gauze,  the  cases  usually 
do  well  without  any  infection  of  the  general  peri- 
toneal cavity.  When  the  pus  is  chiefly  in  the  pelvis 
and  can  be  felt  per  recliciii,  a  good  plan  is  to  reach 
the  abscess  via  the  right  ischio-rectal  fossa.  The 
skin  is  incised  midway  between  the  margin  of  the 
anus  and  the  ischial  tuberosity,  and  the  tissues  of  the 
fossa  are  incised  until  the  levator  ani  is  reached.  This 
may  be  penetrated  with  a  pair  of  sinus-forceps,  and 
the  opening  dilated  to  allow  the  passage  of  a  large 
drainage-tube.  The  writer  has  found  this  plan  very 
successful  in  a  case  in  which  the  pus  was  high  up 
and  gave  no  indication  of  its  proximity  by  any 
alteration  in  the  tissue  of  the  ischio-rectal  fossa. 
See  also  Appendix  Vermiformis,  Inflammation  of, 
P-  93- 

3.  Pelvic  Peritonitis  and  Abscess. — This 
may  start  in  the  uterus  or  Fallopian  tubes,  usually 
after  parturition.  The  tubes  are  most  often  the  in- 
fecting focus.  These  abscesses  are  often  opened 
per  vaginam.    See  ^.  1200. 

Henry  Percy  Dean. 

PERITONEUM,  Chronic  Inflammation  of. 

Synon.  :  Chronic  Peritonitis.  —This  affection,  like 
the  acute  form,  may  involve  the  peritoneum  more 
or  less  generally ;  or  only  over  a  localised  and 
limited  area.  The  conditions  included  under  the 
term  are  somewhat  indefinite,  but  not  uncommonly 
they  are  well  marked  pathologically,  as  well  as  of 
considerable  clinical  importance. 

^Etiology  and  Pathology. — Without  entering 
into  details,  it  must  suffice  to  point  out  the  circum- 
stances under  which  chronic  peritonitis  may  occur  : 

(1)  There  is  no  doubt  as  to  its  being,  though 
rarely,  a  sequel  of  one  or  more  attacks  of  acute  or 
subacute  peritonitis,  either  general  or  local,  but 
especially  the  latter  ;  and  after  a  circumscribed 
acute  peritonitis  chronic  changes  may  gradually 
spread  more  or  less  widely.  Moreover,  the  condi- 
tions remaining  after  an  attack  of  peritonitis  are 
liable  to  set  up  further  mischief  of  a  chronic  nature. 

(2)  Chronic  peritonitis  may  become  associated  with 
ascites,  but  more  particularly  when  repeated  para- 
centesis has  been  performed  for  the  relief  or  cure  of 
this  condition.  In  some  of  these  cases  probably 
the  ascites  is  the  result  of  a  simple  chronic  perito- 
nitis. (3)  Localised  chronic  peritonitis  is  common 
as  the  result  of  continued  irritation,  associated  with 
some  diseased  organ,  such  as  a  cirrhotic  or  cancerous 
liver,  cancer  or  chronic  ulcer  of  the  stomach,  old 
hernia,  tumours,  and  various  other  obvious  condi- 
tions. There  are,  however,  cases  occasionally  ob- 
served in  which  the  cause  is  not  so  evident,  and 
these  have  been  attributed  to  irritation  by  accumu- 
lation of  faces,  or  to  repeated  pressure  or  other 
mechanical  causes  acting  from  without.  Extensive 
chronic  peritonitis  also  starts  occasionally  from  a 
local  centre,  especially  perihepatitis.  (4)  Morbid 
processes  in  the  peritoneum  itself  are  very  liable  to 
set  up  chronic  inflammation.  Of  these  tlie  principal 
are  tuberculosis  and  cancer ;  and  tubercular  and 
cancerous  peritonitis  constitute  important  forms  of 
this  disease.  (5)  In  rare  instances  a  chronic  in- 
flammatory effusion  collects  in  the  peritoneal  cavity 
without  any  obvious  cause.  The  fluid  is  generally 
serous,  and  cannot  be  distinguished  from  that  of 
ascites.    This  chronic  effusion  has  been  noticed 


during  convalescence  from  fevers.  Distinct  chronic 
peritonitis  also  sometimes  occurs  as  an  independent 
disease,  and  has  then  been  referred  to  chronic 
Bright's  disease,  alcoholism,  gout,  rheumatism, 
lead-poisoning,  cardiac  disease,  and  other  causes. 

Anatomical  Characters.  —  Adhesions  or 
fibrous  thickenings  connected  with  the  serous  mem- 
brane are  almost  constantly  present  in  different 
degrees,  and  not  infrequently  they  constitute  the 
sole  anatomical  evidences  of  chronic  peritonitis. 
They  result  from  the  development  of  the  inflam- 
matory products,  and  the  formation  of  connective 
or  fibrous  tissue,  with  new  vessels.  The  thickening 
varies  much  in  degree,  ranging  from  what  is  scarcely 
perceptible,  to  the  production  of  a  dense  fibrous 
mass  an  inch  or  more  in  thickness,  as  the  writer 
has  seen.  It  may  be  evident  in  the  parietal  peri- 
toneum ;  around  organs,  forming  more  or  less  thick 
and  firm  capsules  ;  or  in  the  peritoneal  folds,  espe- 
cially the  omentum  and  mesentery.  Adhesions  or 
agglutinations  also  form  between  different  parts, 
thus  uniting  organs  to  each  other,  to  the  abdominal 
walls,  or  to  the  mesentery  or  omentum  ;  or  some- 
times matting  the  whole  together  into  an  insepa- 
rable and  indistinguishable  mass.  They  present 
great  variety,  and  by  the  movements  which  take 
place  within  the  abdomen  adhesions  maybe  stretched 
or  made  looser,  or  even  be  got  rid  of  altogether  in 
some  instances,  when  they  have  formed  after  an 
acute  attack.  On  the  other  hand,  in  many  cases 
the  adhesions  and  thickenings  tend  to  become  gra- 
dually stronger  and  denser,  and  at  the  same  time  to 
undergo  contraction,  so  that  they  produce  serious 
effects. 

In  many  cases  of  chronic  peritonitis  effusion  of 
some  kind  is  observed.  It  may  be  merely  a  clear 
straw-coloured  serum,  or  with  fibrinous  flakes,  sero- 
purulent,  or  actually  purulent.  Blood  may  also  be 
present  in  it.  Occasionally  this  is  the  prominent 
or  only  anatomical  change  ;  and  the  fluid  may  range 
in  quantity  from  a  small  to  an  enormous  amount. 
Usually  it  is  associated  with  the  other  conditions 
already  described,  so  that  the  fluid  is  not  free  to 
move  about,  and  may  be  actually  circumscribed,  or 
even  lie  in  the  substance  of  fibrous  masses.  Puru- 
lent accumulations  are  likely  to  make  their  way  in 
various  directions,  either  outwards  or  into  internal 
viscera. 

When  chronic  peritonitis  is  associated  with  tuljer- 
culosis,  cancer,  or  other  morbid  formations,  these 
will  be  evident  on posl-mortem  examination.  More- 
over, as  the  result  of  degenerative  processes,  caseous 
or  cretaceous  particles  or  masses  may  be  found. 
Pigment  is  also  often  present  in  abundance.  The 
peritoneal  veins  may  be  extensively  dilated  and 
varicose. 

It  is  important  to  notice  the  obvious  effects  liable 
to  be  produced  upon  the  abdominal  organs  and 
other  structures  by  chronic  peritonitis.  They  are 
more  or  less  fixed  by  the  adhesions  and  thickenings, 
and  may  be  displaced  at  the  same  time.  Compres- 
sion or  constriction  is  often  produced,  especially 
important  in  the  case  of  hollow  viscera,  as  well  as 
distortion,  twisting  or  torsion,  and  incarceration. 
Some  of  these  effects  may  occur  suddenly  or  acutely 
in  connection  with  bands  of  adhesion,  thus  giving 
rise  to  grave  consequences ;  and  fixation  of  the 
bowel  may  also  lead  to  intussusception.  The  omen- 
tum may  be  greatly  distorted,  or  contracted  and 
gathered  up  in  some  abnormal  situation  ;  while  the 
mesentery  has  been  found  extremely  shortened  so 
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as  to  contract  the  small  intestine  to  half  its  length, 
its  serous  covering  and  longitudinal  muscular  layer 
being  shrivelled,  and  its  mucous  lining  thrown  into 
transverse  folds.  It  is  said,  however,  that  the 
small  intestines  are  usually  not  compressed,  or  even 
adherent  among  themselves,  though  they  are  con- 
tracted in  diameter.  The  deeper  tissues  of  some 
of  the  abdominal  viscera  are  likely  to  be  affected  by 
long-continued  chronic  peritonitis  ;  and  atrophy 
from  compression  may  ensue.  The  muscular  coat 
of  the  bowel  is  generally  wasted,  but  that  of  the 
stomach  is  sometimes  much  thickened.  As  one 
good  result  of  local  chronic  peritonitis,  mention 
must  be  made  of  the  fact  that  it  is  not  uncommonly 
the  means  of  preventing  or  modifying  the  injurious 
consequences  resulting  from  some  forms  of  perfora- 
tion of  abdominal  viscera,  by  giving  rise  to  previous 
adhesions  and  thickenings,  and  thus  obviating  the 
escape  of  their  contents,  or  limiting  their  dissemi- 
nation. 

Symptoms. — According  to  its  mode  of  origin, 
chronic  peritonitis  either  remains  after  an  acute  illness, 
or  after  a  succession  of  more  or  less  acute  or  subacute 
attacks  ;  or  its  onset  is  gradual  and  chronic  from  the 
first,  and  may  be  very  insidious.  Of  slight  adhesions 
left  after  acute  peritonitis,  or  originating  from  chronic 
causes,  there  are  often  no  clinical  signs  ;  or  there 
may  be  uneasiness  and  discomfort,  or  even  painful 
sensations  at  times  in  some  part  of  the  abdomen, 
especially  the  iliac  region,  with  a  tendency  to  intes- 
tinal disorder,  in  the  way  of  spasmodic  movements 
and  constipation.  Even  when  there  are  no  sym- 
ptoms whatever,  adhesions  may  at  any  time  cause 
serious  consequences.  In  well-marked  cases  of 
chronic  peritonitis  the  symptoms  to  be  expected  are 
of  the  following  nature  :  Abnormal  subjective  sen- 
sations are  usually  experienced  in  the  abdomen, 
such  as  tightness,  fulness,  dragging,  or  actual  pain. 
The  pain,  when  present,  is  of  a  dull  character,  not 
severe,  and  liable  to  come  and  go,  or  to  present 
exacerbations  from  time  to  time  ;  it  is  often  local- 
ised, and  especially  if  the  peritonitis  be  circum- 
scribed ;  sometimes  there  is  a  feeling  of  local  sore- 
ness or  heat.  The  painful  sensations  tend  to  be 
increased  by  movement,  and  by  shaking  the  body. 
They  are  sometimes  aggravated  by  posture,  in  some 
cases  by  bending  forwards,  in  others  by  the  erect 
posture  ;  and  they  may  be  increased  by  going  up 
stairs,  especially  if  the  abdomen  is  distended. 
More  or  less  tenderness  on  pressure  is  very  com- 
mon, even  when  there  is  no  spontaneous  pain,  but 
not  invariable  ;  it  is  frequently  more  evident  at 
certain  spots,  where  it  may  be  considerable. 
Colicky  pains  are  not  unusual  in  chronic  peritonitis, 
and  may  occur  in  severe  paroxysms,  especially  after 
food,  being  due  to  the  disturbed  action  of  the 
bowels,  associated  with  the  production  and  move- 
ments of  flatus,  which  may  be  abundant,  even 
amounting  to  tympanites.  Appetite  is  often  im- 
paired or  variable ;  and  dyspeptic  symptoms  are 
frequent.  Constipation  is  the  rule,  and  may  be 
very  obstinate,  even  amounting  to  obstruction  under 
certain  conditions.  Sometimes  diarrhcea  is  present, 
or  it  may  supervene  at  intervals,  and  occasionally 
it  assumes  a  dysenteric  character.  This  symptom  is 
most  likely  to  be  met  with  in  tubercular  peritonitis. 
In  some  cases  vomiting  occurs  from  time  to  time. 
When  there  is  considerable  effusion  in  the  peri- 
toneum, the  secretion  of  urine  is  diminished. 
Respiration  may  be  mechanically  interfered  with 
from  the  same  cause.    As  the  result  of  pressure  by 


fibrous  thickenings  and  other  conditions  upon  dif- 
ferent structures,  jaundice,  ascites,  oedema  of  the 
legs,  thrombosis,  albuminuria,  or  neuralgic  pains 
may  supervene.  When  the  organs  are  all  matted 
together,  their  entire  functions  must  necessarily  be 
more  or  less  interfered  with. 

General  symptoms  are  usually  present  in  various 
degrees  in  cases  of  chronic  peritonitis,  but  in  many 
instances  they  depend  mainly  upon  the  condition 
with  which  this  disease  is  associated,  especially 
tuberculosis  and  cancer.  These  symptoms  include 
pyrexia,  not  high,  and  having  no  regular  course, 
but  presenting  exacerbations,  either  persistent  or 
occurring  at  intervals,  and  in  some  cases  assuming 
a  hectic  character  ;  increased  frequency  of  the  pulse ; 
a  sense  of  languor  or  weakness  ;  and  more  or  less 
general  wasting  and  anaemia,  with  dryness  and 
harshness  of  the  skin. 

It  must  be  noted  that  in  some  cases  of  chronic 
peritonitis,  even  where  there  is  considerable  effu- 
sion, the  local  and  general  symptoms  are  very 
slight  and  indefinite,  and  the  patient  only  suffers 
from  the  discomfort  due  to  the  accumulation  of 
fluid.  On  the  other  hand,  the  progress  is  not  un- 
commonly from  bad  to  worse,  ending  in  extreme 
emaciation  and  exhaustion,  with  the  formation  of 
bed-sores  ;  or  there  may  be  a  succession  of  im- 
provements and  relapses  ;  while  various  phenomena 
result  from  the  opening  of  collections  of  pus  in 
different  directions.  Thus  death  may  gradually  or 
rapidly  terminate  a  case  ;  or  pyaemia  may  super- 
vene. Even  in  bad  cases,  however,  comparative 
recovery  may  ensue,  only  the  effects  of  the  inflam- 
mation remaining,  and  being  more  or  less  trouble- 
some. 

Physical  Signs. — These  may  be  the  only 
clinical  indications  of  chronic  peritonitis.  They 
necessarily  differ  in  detail  according  to  the  nature 
of  the  abnormal  physical  conditions  present  in  the 
abdomen,  and  are  also  liable  to  alter  during  the 
progress  of  a  case ;  but  their  general  characters 
are  sufficiently  definite.  (l)  In  general  chronic 
peritonitis  enlargement  of  the  abdomen  is  observed, 
mainly  in  proportion  to  the  amount  of  fluid  present ; 
but  it  depends  partly  on  gas  in  the  intestines,  or  in 
certain  cases  on  extensive  fibrous  thickening.  As 
a  rule,  it  is  not  very  considerable  ;  but  the  abdomen 
may  attain  an  enormous  size,  with  stretching  of  the 
skin  and  other  accompanying  phenomena.  While 
regular  in  shape  on  the  whole,  it  may  present  more 
or  less  want  of  symmetry,  especially  after  a  time. 
On  the  other  hand,  in  some  instances  the  abdomen 
becomes  locally  or  generally  retracted,  and  may 
then  exhibit  marked  irregularities.  (2)  The  sensa- 
tions on  palpation  are  very  variable,  but  often 
highly  characteristic.  It  may  happen  that  there  is 
a  uniform  feeling  of  fluid,  or  of  more  or  less  firm 
resistance.  More  commonly  the  sensations  are  not 
uniform,  but  differ  in  different  parts  of  the  abdo- 
men, including  indistinct  fluctuation  in  localised 
areas,  sometimes  very  limited  and  in  unusual 
situations  ;  with  firmness  or  resistance  around  these 
areas  or  in  other  parts,  ill-defined,  occasionally 
nodulated  ;  and  even  distinct  tumours  may  be  felt, 
more  or  less  irregular.  These  in  some  instances 
are  due  to  morbid  growths,  such  as  cancer,  but 
they  may  also  originate  in  organised  inflammatory 
products.  Under  certain  conditions  the  abdomen 
yields  a  peculiar  feeling  of  being  movable  as  a 
whole.  Abnormal  movements  of  the  bowels  are 
sometimes  recognised.     When  there  are  localised 
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adhesions  between  the  visceral  and  parietal  peri- 
toneum, if  pressure  is  made  at  a  little  distance  from 
the  seat  of  an  adhesion,  the  skin  will  rise  in  a  fold 
where  this  adhesion  exists.  Possibly  general  ad- 
hesions might  be  made  out  by  palpation.  (3)  Per- 
cussion occasionally  reveals  freely  movable  fluid. 
As  a  rule,  however,  it  shows  that  the  fluid  is  not 
freely  movable,  or  that  it  is  actually  loculated 
irregularly,  this  condition  being  associated  with 
more  or  less  solid  material.  Hence  there  is  exten- 
sive and  diffused  dulness,  which  may  be  noticed 
mainly  in  front,  and  not  in  dependent  parts.  Not 
uncommonly  patches  of  dulness  and  tympanitic 
resonance  are  found  contiguous  to  each  other,  and 
irregularly  distributed,  unaffected  by  posture.  Over 
the  fluid  fluctuation  may,  perhaps,  be  elicited,  but 
indistinctly ;  and  where  there  is  much  solid,  the 
sensation  on  percussion  is  that  of  undue  resistance. 
(4)  Friction-fremitus  and  friction-sound  are  some- 
times present.  (5)  Changes  of  posture,  as  a  rule, 
produce  comparatively  little  or  no  effect  upon  the 
shape  of  the  abdomen,  the  sensations  on  palpation, 
or  the  percussion-sounds. 

When  chronic  peritonitis  is  localised,  it  may  be 
practicable  to  detect  the  condition  by  palpation  and 
percussion.  Moreover,  when  certain  organs  be- 
come fixed  by  peritoneal  adhesions,  especially  if 
they  are  diseased  at  the  same  time,  this  state  of 
things  may  often  be  recognised  by  noticing  that  the 
affected  organ  does  not  present  its  normal  mobility. 

Diagnosis. — In  most  instances  chronic  perito- 
nitis, if  of  any  extent,  can  be  recognised  without 
much  difficulty,  by  attending  to  the  history  of  the 
case,  the  symptoms,  and  the  physical  signs.  It 
may  be  very  difficult,  or  even  impracticable,  to 
distinguish  positively  between  mere  ascites  and 
chronic  inflammatory  effusion.  All  the  circum- 
stances of  the  case  must  be  taken  into  considera- 
tion ;  and  in  doubtful  cases  the  removal  of  some  of 
the  fluid,  by  means  of  a  small  trocar,  will  aid  the 
diagnosis.  It  is  important  to  determine  the  cause 
of  chronic  peritonitis,  when  present,  and  especially 
whether  it  is  simple,  tubercular,  or  malignant. 
Here,  again,  the  whole  case  must  be  considered, 
not  forgetting  the  age  of  the  patient,  the  family 
history,  and  the  presence  or  absence  of  tubercle  or 
cancer  in  other  parts.  It  has  been  said  that  a 
hsemorrhagic  character  of  any  fluid  removed  is 
significant  of  tubercular  or  malignant  peritonitis, 
but  this  certainly  cannot  be  relied  upon. 

It  is  quite  impossible  to  diagnose  with  certainty 
obscure  cases  of  localised  chronic  peritonitis,  though 
the  condition  might  be  suspected ;  and  it  may 
become  very  difficult,  even  in  pronounced  cases, 
to  determine  the  precise  changes  within  the  abdo- 
men. 

Prognosis. — The  prognosis  of  each  case  of 
chronic  peritonitis  must  be  considered  on  its  own 
merits,  as  regards  the  cause  of  the  disease  ;  its 
extent  and  products  ;  the  progress  of  the  morbid 
changes ;  the  effects  produced  on  the  abdominal 
structures;  and  the  general  symptoms.  Some  cases 
are  of  little  or  no  consequence  ;  others  are  very 
serious  ;  but  even  in  apparently  severe  cases  great 
improvement,  or  even  practical  recovery,  may  take 
place.  The  dangers  to  be  feared  from  the  opening 
of  purulent  collections  in  various  directions  must 
be  borne  in  mind  ;  and  also  those  liable  to  arise 
from  the  presence  of  bands  of  adhesion  within  the 
abdominal  cavity.  Tubercular  and  carcinomatous 
peritonitis  are  necessarily  very  grave  forms  of  the 
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disease,  but  the  former  may  certainly  be  recovered 
from. 

Treatment. — With  regard  to  the  /oia/  condi- 
tions in  chronic  peritonitis,  it  is  often  desirable  to 
endeavour  to  promote  the  removal  of  morbid  pro- 
ducts within  the  abdomen.  F'or  this  purpose  it 
may  be  important  to  keep  the  patient  entirely  at 
rest  in  bed  for  a  time.  The  internal  administration 
of  iodide  of  potassium  or  syrup  of  iodide  of  iron 
may  be  tried  ;  and  in  some  instances  diuretics 
might  be  of  use.  Possibly  the  judicious  adminis- 
tration of  some  mercurial  preparation  would  be 
serviceable  in  appropriate  cases.  Violent  purgation 
is  to  Ije  deprecated  ;  but  where  there  is  much  fluid, 
advantage  might  be  derived  from  repeated  diapho- 
resis, induced  by  means  of  the  hot-air,  vapour-,  or 
Turkish  bath,  or  by  the  use  of  jaborandi  or  pilo- 
carpine. Local  measures  are  in  some  instances  of 
essential  service,  namely,  counter-irritation,  especi- 
ally by  the  application  of  iodine  ;  friction  with 
some  oil  or  ointment  ;  the  application  of  mercurial 
ointment  or  liniment  on  flannel  ;  and  pressure. 
The  writer  has  found  pressure  decidedly  valuable 
in  aiding  absorption  in  certain  cases,  as  well  as  in 
giving  support,  the  abdomen  being  covered  with 
cotton-wool,  and  a  suitable  bandage  applied  more 
or  less  firmly.  A  flannel  bandfige  answers  best. 
In  cases  of  large  eff'usion,  where  absorption  cannot 
be  effected,  the  writer  has  no  hesitation  in  recom- 
mending paracentesis,  even  repeated  when  required, 
having  seen  signal  benefit  follow  this  treatment. 
A  localised  purulent  accumulation  must  be  treated 
on  ordinary  surgical  principles.  See  also  Peri- 
toneum, Tuberculosis  of. 

General  treatment  is  often  of  essential  value  in 
cases  of  chronic  peritonitis.  It  is  directed  to  the 
condition  upon  which  the  disease  depends,  such  as 
tuberculosis,  or  to  its  effects,  but  the  measures  are 
similar  in  the  main,  consisting  of  good  nutritious 
diet,  suitable  sanitary  conditions,  change  of  air, 
and  the  administration  of  cod-liver  oil,  quinine, 
preparations  of  iron,  and  other  tonics  and  nutrients. 
Wine  may  often  be  given  with  advantage. 

Symptoms  will  probably  need  attention  from 
time  to  time,  such  as  pain,  flatulence,  dyspeptic 
disorders,  constipation,  diarrhoea,  and  various  other 
disturbances.  The  organs  in  general  must  be 
looked  to,  and  their  functions  promoted.  A  free 
flow  of  urine  often  follows  absorption  of  fluid,  or 
its  removal  by  operation. 

Frederick  T.  Roberts. 

PERITONEUM,  Dropsy  of.— See  Ascites. 

PERITONEUM,  Haemorrhage  Into.—Pjlood 

may  escape  in  quantity  into  the  peritoneal  cavity 
as  the  result  of  external  injury  ;  or  from  the  rupture 
or  perforation  of  different  structures  within  the 
abdomen.  An  important  form  of  haemorrhage  is 
that  which  results  from  the  rupture  of  an  aneurysm. 
More  or  less  blood  may  be  present  in  inflammatory 
or  dropsical  effusion  ;  or  it  may  originate  in  the 
opening  of  vessels  by  morbid  growths,  or  the  sponta- 
neous rupture  of  new  vessels.  Peritoneal  hemor- 
rhage is  not  uncommon  in  connection  with  tubercular 
and  malignant  peritonitis.  It  may  also  occur  from 
scurvy  or  purpura.  Fatal  hemorrhage  has  taken 
place  into  the  peritoneum  owing  to  the  rupture  of 
enlarged  veins,  due  to  portal  obstruction. 

Symptoms.  —  It  might  possibly  happen  that  peri- 
toneal hajmorrhage  could  be  recognised  during  life, 
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if  there  were  some  evident  cause  for  this  condition  ; 
followed  by  the  physical  signs  of  the  presence  of  the 
blood  in  the  peritoneal  cavity  ;  and  general  indica- 
tions of  loss  of  blood.  As  a  rule,  however,  the 
condition  cannot  be  detected  clinically.  The 
hfemorrhagic  nature  of  an  effusion  can  only  be  re- 
cognised by  withdrawing  a  portion  of  it. 

Treatment. — This  merely  consists  in  the  local 
and  general  treatment  for  loss  of  blood,  unless  any- 
thing can  be  done  surgically. 

Frederick  T.  Roberts. 

PERITONEUM,  Malformations  of.— It  will 
suffice  to  mention  under  this  head  that  the  folds  of 
the  peritoneum,  such  as  the  mesentery,  may  be 
abnormal  in  length  or  formation  ;  that  unusual 
bands  or  openings  may  be  present  ;  and  that  pro- 
longations of  the  peritoneum,  which  naturally  be- 
come obliterated  or  shut  out  from  the  general  cavity, 
sometimes  do  not  undergo  these  changes,  as  may  be 
illustrated  by  the  occasional  patency  of  the  process 
of  the  serous  membrane  which  descends  with  the 
testis  into  the  scrotum.  As  the  result  of  these  ab- 
normalities, displacements  of  organs  may  occur  ;  or 
their  movements  may  be  restricted  or  too  free  ;  or 
constriction  of  the  intestine  may  take  place.  These 
conditions  can  only  be  recognised  clinically  by  their 
effects  ;  and  not  uncommonly  they  cannot  be  made 
out  in  any  way.  Treatment  may  sometimes  be 
directed  to  their  cure,  as  is  exemplified  in  the  radical 
cure  of  a  congenital  hernia. 

Frederick  T.  Roberts. 

PERITONEUM,  Morbid  Growths  of.— Ma- 
lignant growths  are  comparatively  rare  in  the  peri- 
toneum. They  are  most  commonly  secondary, 
originating  from  extension,  or  as  a  distinct  secondary 
formation  ;  and  chiefly  following  malignant  disease 
of  the  alimentary  canal,  especially  the  stomach, 
liver,  pancreas,  retro-peritoneal  glands,  and  female 
generative  organs,  particularly  the  ovary.  Malig- 
nant growths  are  very  rare  under  thirty,  but  have 
been  observed  even  in  childhood.  Most  cases  occur 
between  fifty  and  sixty.  The  disease  is  much  more 
common  in  females  than  in  males. 

Peritoneal  cancer  is  generally  of  the  scirrhous 
type,  but  is  occasionally  encephaloid,  melanotic,  or 
colloid,  the  last  being  comparatively  frequently 
found  here,  and  it  may  form  an  enormous  mass. 
Primary  growths,  though  differing  little  in  structure, 
are  classed  as  endothelio?tiata  [see  Tumours). 
Usually  chronic,  it  either  takes  the  form  of  separate 
nodules,  which  are  often  umbilicated  ;  or  of  an 
infiltration,  sometimes  of  great  thickness.  Pro- 
bably this  appearance  is  due  to  an  aggregation  of 
nodules.  Each  nodule  may  send  out  processes, 
which  tend  to  pucker  and  drag  the  neighbouring 
part  of  the  peritoneum  to  it  as  a  centre.  The 
distribution  of  the  nodules  is  very  variable.  They 
are  usually  far  more  abundant  in  the  flanks  and 
over  the  diaphragm  than  elsewhere.  The  omentum 
may  be  drawn  up  into  a  solid  mass,  as  in  tubercular 
disease.  Generally  there  are  associated  signs  of 
chronic  peritonitis,  with  more  or  less  effusion, 
which  is  often  hemorrhagic  ;  extensive  haemorrhages 
sometimes  take  place.  Abdominal  organs  are 
usually  found  implicated  ;  or  the  cancerous  process 
may  lead  to  their  destruction  or  perforation.  In 
some  instances  there  is  a  large  dropsical  effusion  in 
the  peritoneal  cavity. 

Symptoms  and  Diagnosis. — The  clinical  phe- 
nomena in  different  cases  of  peritoneal  cancer  are 
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very  variable  in  their  exact  nature,  but  their  general 
characters  may  be  readily  understood.  At  first  the 
disease  will  probably  be  obscure,  and  the  symptoms 
indefinite.  Abdominal  pain  is  commonly  com- 
plained of,  and  is  often  increased  paroxysmally  from 
intestinal  disorder  ;  tenderness  here  and  there  is 
also  generally  marked.  There  may  be  signs  of 
more  or  less  disturbance  of  abdominal  organs,  or 
one  or  other  of  these  is  in  most  instances  also  the 
seat  of  disease.  Cancerous  growths  in  the  peri- 
toneum tend  to  interfere  considerably  with  the 
alimentary  canal,  and  by  their  contraction  and 
puckering  may  cause  marked  narrowing  of  the 
intestinal  tract,  or  even  give  rise  to  ileus.  They 
may  produce  other  symptoms  by  pressure  on  various 
structures.  Ascites  is  a  very  frequent  symptom  ; 
and  jaundice  sometimes  occurs.  Physical  examina- 
tion will  reveal  signs  of  the  growth  itself ;  of 
chronic  peritonitis ;  and  of  ascites.  Cancerous 
nodules  may  originate  friction-sounds.  In  some 
instances  a  hard  thickening  or  mass  is  evident  in  the 
tissues  around  the  umbilicus,  which  may  also  look 
red  and  inflamed.  If  fluid  is  withdrawn  from  the 
peritoneal  cavity,  it  is  usually  more  or  less  mixed 
with  blood  ;  and  marked  anaemia  or  fainting  may 
result  from  hemorrhage.  The  general  symptoms 
and  cachexia  of  cancer  become  pronounced  during 
the  progress  of  the  disease.  Its  course  is  occa- 
sionally somewhat  acute,  with  pyrexia  ;  as  a  rule, 
it  is  more  or  less  chronic,  with  little  or  no  fever,  or 
this  only  occurs  at  intervals.  The  termination  is 
necessarily  invariably  fatal. 

It  is  necessary  to  offer  a  few  separate  remarks 
about  colloid  involving  the  peritoneum.  This  con- 
dition is  attributed  to  a  colloid  degeneration  of  a 
carcinoma.  All  the  abdominal  viscera  may  be 
enveloped  in  thick  layers,  consisting  of  round 
gelatinous  masses.  Many  of  these  are  attached 
only  by  the  most  delicate  threads,  or  even  seem  to 
be  free.  It  is  a  very  rare  disease,  but  when  present 
in  a  marked  form  is,  according  to  the  writer's 
limited  experience,  easily  recognised  clinically  by 
the  following  physical  signs:  (i)  The  abdomen  is 
greatly  and  may  be  enormously  enlarged,  but  is  not 
quite  uniform  or  symmetrical  ;  the  umbilicus  is 
only  stretched,  not  everted.  (2)  Palpation  gene- 
rally reveals  a  feeling  of  diffused  resistance,  with 
rather  firm,  irregular  masses.  Fluctuation  is  either 
absent  or  very  indistinct.  (3)  There  is  extensive 
dulness,  with  resistance,  over  the  abdomen,  the 
anterior  regions  being  markedly  dull,  and  there 
being  no  indications  of  accumulation  of  fluid 
specially  in  the  flanks.  (4)  Usually  a  change  of 
posture  produces  little  or  no  effect  upon  the  physical 
signs.  (5)  A  slimy  gelatinous  fluid  may  possibly 
be  removed  by  the  exploratory  needle  or  aspirator ; 
and  occasionally  a  similar  fluid  is  said  to  be  dis- 
charged per  rectum,  or  from  the  stomach. 

Treatment. — Nothing  can  be  done  in  cases  of 
malignant  disease  of  the  peritoneum,  except  to 
treat  symptoms. 

Rare  forjnations. — Among  rare  formations  found 
in  the  peritoneum  may  be  mentioned  hydatids, 
associated  or  not  with  a  similar  disease  in  one  or 
more  organs  ;  serous,  dermoid,  and  colloid  cysts  ; 
fibromata  ;  myxomata  ;  and  remains  of  blood-clots. 
The  peritoneum  may  be  involved  in  actinomycosis. 

Frederick  T.  Roberts. 

PERITONEUM,  Tuberculosis  of.— Tubercu- 
losis of  the  peritoneum  occurs  ( I )  As  a  part  of  general 
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acute  tuberculosis  ;  (2)  As  a  localised  formation,  in 
connection  with  tubercular  ulcers  in  the  intestines, 
granulations  forming  on  the  corresponding  surface 
of  the  peritoneum  ;  (3)  As  a  definite  local  disease, 
usually  assuming  a  more  or  less  chronic  or  subacute 
coarse,  and  accompanied  by  peritonitic  changes. 
The  last  form  is  a  well-recognised  disease  of  early 
life,  and  is  then  usually  a  part  of  the  condition 
termed  tabes  niesenterica,  "being  associated  with 
tubercular  ulceration  of  the  intestines,  and  tubercu- 
losis of  the  mesenteric  glands  (see  p.  1002).  Most 
cases  occur  under  thirty  years  of  age,  but  the  com- 
plaint may  be  met  with  over  fifty.  It  appears  to  be 
much  more  frequent  in  males  than  in  females.  In 
the  latter  it  is  in  the  large  majority  of  fatal  cases 
found  to  be  accompanied  by  tubercular  disease  of 
the  Fallopian  tubes,  which  is  probably  set  up  by 
extension  from  the  serous  surface.  In  men  the  epi- 
didymis or  testis  is  sometimes  affected  on  one  or  both 
sides.  The  pleurre  are  not  uncommonly  involved, 
and  occasionally  the  pericardium.  Pulmonary  tuber- 
culosis is  usually  present,  to  which  the  peritoneal 
mischief  may  be  secondary,  but  this  is  not  always  so 
pronounced  as  to  be  diagnosed  during  life,  at  any 
rate  without  careful  examination.  Tubercular  ulcer- 
ation of  the  intestines  is  frequently  associated  with 
the  peritoneal  lesion. 

Anatomical  Characters. — The  morbid  con- 
ditions found  on  post-mortem  examination  in  pro- 
nounced cases  of  tubercular  disease  of  the  peritoneum 
consists  of  a  combination  of  disseminated  tuliercles 
in  different  stages,  with  signs  of  peritonitis.  The 
peritonitis  is  generally  chronic  (see  p.  1201),  but 
may  be  acute.  The  tubercles  are  not  uniformly  scat- 
tered, and  are  said  to  be  especially  numerous  on  the 
under  surface  of  the  diaphragm  and  in  the  flanks, 
while  the  surface  of  the  intestines  may  be  compara- 
tively free.  They  have  usually  undergone  more  or 
less  caseation  or  fibrous  change  in  different  partsi 
As  the  result  of  the  peritonitis,  great  thickening  and 
extensive  adhesions  are  usually  present,  with  much 
contraction.  The  omentum  is  in  many  cases  drawn 
up  into  a  firm  flattened  mass  across  the  upper  part 
of  the  abdomen,  below  the  stomach,  and  often  con- 
tains much  caseous  matter,  or  recent  tubercle.  The 
mesentery  is  also  contracted,  drawing  the  intestines 
together,  and  distorting  them.  The  bowels  may  be 
completely  matted  together,  and  perforated  by 
tubercular  ulcers  at  different  points.  More  or  less 
effusion  is  almost  always  present,  consisting  of 
turbid  serum  or  pus  ;  and  it  often  contains  altered 
blood  in  variable  quantity.  Sometimes  abundant 
haemorrhage  takes  place  into  the  peritoneum.  The 
effusion  is  frequently  localised  by  adhesions  at  dif- 
ferent points ;  or  it  may  be  ultimately  removed 
altogether,  only  adhesions  being  left. 

Symptoms. — The  clinical  phenomena  present 
considerable  variety  in  different  cases,  as  regards 
their  nature  and  progress  (j-fc  p.  1201).  In  some 
instances  tubercular  disease  of  the  peritoneum  be- 
gins acutely,  or  in  a  succession  of  acute  attacks, 
usually  circumscribed,  with  symptoms  like  those  of 
peritonitis,  then  subsiding  into  a  chronic  condition. 
Far  more  commonly  the  progress  is  subacute  or 
chronic  and  insidious,  or  even  latent  for  a  time.  In 
other  cases  there  are  marked  remissions  of  the  sym- 
ptoms during  their  progress,  both  local  and  general. 
The  phenomena  may  be  summarised  as  those  of  the 
peritoneal  inflammation  already  descriljed,  and  the 
presence  of  firm  lumps  in  the  abdomen,  mainly  re- 
vealed by  physical  examination  ;  with  general  sym- 


ptoms of  tuberculosis,  usually  in  a  pronounced 
degree  ;  and  often  signs  of  implication  of  other  im- 
portant organs  and  structures  in  the  tubercular 
mischief.  In  exceptional  instances  in  the  writer's 
experience  the  prominent  condition  has  been  abun- 
dant effusion  of  fluid  in  the  peritoneal  cavity, 
usually  recurring  after  repeated  removal,  but  in  one 
case  ultimately  completely  cured.  The  detection 
of  the  great  omentunrl,  which  is  felt  as  a  rounded 
mass,  extending  more  or  less  obliquely  across  the 
upper  part  of  the  abdomen,  is  highly  significant  in 
the  diagnosis  of  tubercular  disease  of  the  perito- 
neum. In  some  cases  there  is  firm  thickening,  with 
redness  and  soreness,  around  the  umbilicus,  which 
is  usually  due  to  extension  of  inflammation  from  the 
peritoneum  along  the  obliterated  umbilical  vessels 
to  the  surface.  Occasionally  the  umbilicus  has 
given  way,  and  a  discharge  of  pus  has  taken  place 
from  the  peritoneal  cavity.  Tubercular  peritonitis 
is  usually  chronic  in  its  progress.  It  is  a  serious 
disease,  but  is  not  so  fatal  as  was  formerly  supposed, 
especially  in  young  subjects,  and  when  treated  in 
accordance  with  modern  views. 

Treatment. — The  general  measures  suitable  for 
tubercular  disease  must  be  carried  out,  as  well  as 
those  already  indicated  for  chronic  peritonitis,  as 
aljove  stated.  Wilks  recommends  the  administra- 
tion of  iodide  of  potassium,  with  or  without  quinine, 
and  inunction  over  the  abdomen  with  liniment  of 
mercury,  followed  by  the  application  of  tincture  of 
iodine.  The  writer  has  seen  remarkaljle  benefit 
follow  the  administration  of  guaiacol  carbonate  in 
cases  of  undoulited  tubercular  peritonitis,  and  in 
one  instance  a  complete  cure  was  effected. 

Operative  Treatment. — Of  late  years  the 
principle  of  opening  and  draining  the  peritoneal 
cavity  has  been  extensively  advocated.  This  treat- 
ment is  especially  recommended  in  cases  in  which 
there  is  extensive  accumulation  of  fluid  either  free 
in  the  peritoneal  cavity  or  confined  to  special  parts 
by  adhesions.  The  drycaseating  forms  with  exten- 
sive adhesions  are  less  amenable  to  operative  inter- 
ference, which  indeed  is  itself  less  practicable. 
The  abdomen  is  usually  opened,  with  strict  anti- 
septic precautions,  in  the  middle  line  below  the 
umbiScus.  All  the  fluid  is  allowed  to  escape  and 
the  cavity  carefully  dried  with  'swabs.'  Any 
diseased  omentum  that  can  without  difficulty  be 
removed  is  excised,  and,  in  women,  the  Fallopian 
tubes,  if  tuberculous,  should  also  be  removed. 
When  localised  collections  of  fluid  are  found,  the 
whole  peritoneal  cavity  may  be  flushed  with  boric- 
acid  solution  or  sterilised  saline  solution.  This 
treatment  with  the  general  disturbance  of  the  intes- 
tines which  it  involves  is  often  followed  by  great 
benefit.  The  mortality  varies  from  3  to  8  per  cent., 
and  the  cures  are  said  to  exceed  60  per  cent.  These 
figures,  of  course,  only  refer  to  operations  upon 
carefully  selected  cases. 

Frederick  T.  Roberts. 

PERITYPHLITIS  (Trepi,  around;  and  Tv<p\6v, 
the  cxcum). — See  Appendix  Vermiformis,  In- 
flammation of. 

PERI  -  UTERINE     H/EMATOCELE.  — 

Pelvic  H.ematocele. 

PERSONAL  HEALTH.— Personal  hygiene  is 
the  science  of  individual  health.  As  there  are 
public  acts  and  laws  which,  observed,  promote  thg 
health  of  communities,  so  there  are  rules  of  living 
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and  habits  of  life,  by  attention  to  which  the  health 
of  the  individual  may  be  preserved  or  increased. 
Personal  health  admits  of  being  estimated.  See 
Life- Assurance. 

From  birth  onwards  to  old  age,  health  is  not 
uniform  ;  it  varies  as  the  body  varies,  according  to 
wear  and  tear,  and  treatment— a  sufficiently  obvious 
proposition.  At  different  epochs  of  life  the  strain 
or  stress  is  felt  in  different  parts,  falls  upon  different 
organs,  and  issues  in  proclivity  to  disorder  of  their 
several  functions,  or  in  wear  or  degeneration  of  the 
tissues  of  which  they  are  built.  The  life  of  a  human 
being  may  be  divided  into  the  following  periods, 
which  will  be  considered  separately  in  relation  to 
their  special  physiology,  to  morbid  imminences,  and 
to  probable  accidents.  Rules  of  guidance  will  be 
laid  down  as  to  diet,  clothing,  habits,  exercise  of 
body  and  mind,  and  all  that  is  conducive  to  the  health 
of  the  individual  at  the  different  ages. 

Life-periods.— The  following  are  the  periods 
of  life,  as  they  will  be  here  successively  con- 
sidered : — 

1.  Intra-uterine  life  and  Gestation. 

2.  Infancy,  the  period  between  birth  and  the 
completion  of  the  first  dentition. 

3.  Childhood,  the  period  between  2  and  7 
years. 

4.  Adolescence,  the  period  between  7  and  14 
years. 

5.  Puberty,  the  period  between  14  and  20 
years. 

6.  Adult  age,  the  period  between  20  and 
30  years. 

7.  Maturity,  the  period  between  30  and  45 
years. 

8.  Turning-time,  the  period  between  45  and 
60  years. 

9.  Advanced  life,  the  period  between  60  and 
82  years. 

10.  Old  age,  the  period  between  82  and  100 
years. 

1.  The  Intra  uterine-  and  Gestation- 
Period. — The  health,  habits,  and  conduct  of  the 
mother  during  pregnancy  modify  the  future  indi- 
vidual considerably.  Whatever  affects  the  blood 
of  the  mother  affects  that  of  her  fcetus,  and  vice 
versd. 

Alcoholic  abuses  committed  by  the  mother  during 
pregnancy  favour  premature  delivery,  and  appear 
beyond  this  distinctly  prejudicial  to  the  health  of 
the  children  when  these  are  born  alive,  the  con- 
stitutional flaw  not  showing  itself  by  apparent 
malnutrition  so  much  as  by  undue  proclivity  in 
them  to  manifest  disorders  of  the  nervous  system — 
chorea  and  epilepsy  in  childhood,  hysteria  and 
insanity  in  adult  years.  Experience  shows  the 
hygiene  of  this  period  to  consist  in  temperate  living. 
The  pregnant  woman  should  avoid  excitements  of 
all  kinds,  take  moderate  exercise,  rise  and  go  to 
bed  early,  not  alter  her  habits  of  life  abruptly. 
She  must  dress  herself  appropriately  to  her  state, 
not  so  as  to  interfere  with  the  emergence  of  the 
uterus  from  the  pelvis,  or  so  as  to  limit  the  move- 
ments of  the  babe  in  utero.  See  Fcetus,  Diseases 
of ;  and  Monstrosities. 

2.  Infancy. — The  period  of  infancy  may  be 
subdivided  into  early  and  late  :  early  comprehend- 
ing the  time  from  birth  to  eruption  of  the  first 
teeth  ;  late,  that  from  the  commencement  to  the 
completion  of  the  first  dentition.  The  leading 
anatomical  features  of  this  age  are  the  large  amount 


of  blood  relatively  to  the  solids  of  the  body,  the 
laxity  of  all  the  tissues,  the  disproportionate  quan- 
tity of  component  water,  and  the  large  relative 
amount  of  red  blood-corpuscles  and  of  iron,  which 
appears  far  in  excess  of  that  existing  in  adults. 

The  circumstance  of  chief  physiological  im- 
portance is  that  the  greatest  growth  occurs  in  the 
first  years  of  life.  Quetelet  in  his  essay,  Siir 
r Homme,  shows  that  the  mean  average  weight  of 
male  infants  exceeds  that  of  females  ;  boys  at  birth 
weighing  3  kilogrammes  20  grammes,  and  girls 
2  kilogrammes  9  grammes.  There  is  no  indicator 
so  infallible  as  the  balance  to  prove  whether  a 
baby  is  or  is  not  being  properly  nourished.  It  ap- 
pears that  from  birth  up  to  the  end  of  the  second 
day  all  infants  lose  weight  a  little  ;  they  do  not 
increase  perceptibly  till  after  the  end  of  the  first 
week. 

M.  Odier  states  that  it  is  usual  to  find  an  infant 
increase  30  or  40  grammes  (461  to  606  grains) 
per  diem  during  the  first  five  months  of  life,  * 
20  grammes  {308  grains)  a  day  from  the  fifth  to 
the  eighth  month,  and  10  grammes  (or  155  grains) 
daily  between  the  eighth  and  the  twelfth  month. 

In  infantile  life  all  the  vital  functions  go  on 
rapidly.  The  pulse  at  birth  ranges  from  130  to  140 
per  minute  ;  and  to  the  end  of  the  first  year  is  from 
115  to  120.  The  rate  of  respiration  is  from  25  to 
30.  While  the  circulation  is  rapid,  the  skin,  from 
its  softness  and  vascularity,  disperses  heat  rapidly  ; 
the  cooling  agencies  are  at  a  maximum  ;  and  the 
heat-maintaining  powers  (that  is,  resistance  to  de- 
pressing influences)  are  at  a  minimum.  '  The  food 
taken  by  infants  is,  in  proportion  to  the  weight  of 
the  body,  from  three  to  six  times  greater  than  that 
taken  by  adults.' 

The  perils  from  without  to  infant  life  are  mainly 
derived  from  cold,  those  from  within  result  chiefly 
from  improper  or  defective  feeding,  and  from  the 
over-sensitiveness  of  the  nerve-centres.  Young 
brains  and  spinal  cords  are  over-alert  to  impressions 
received  from  without.  Powers  of  control  become 
developed  as  they  grow  older.  The  ordinary  phrase 
'  emotional  as  a  young  child  '  expresses  a  physio- 
logical fact.  It  is  not  easy  to  over-feed  young 
infants.  If  proper  food,  that  is,  their  own  mother's 
milk,  be  given  them,  they  get  rid  of  excess  quickly 
enough  by  vomiting  it,  and  the  part  not  appro- 
priated in  growth  or  maintenance  is  stored  up  for 
future  use  as  fat.  Catarrhal  diarrhoea  and  bron- 
chitis, thrush  and  stomatitis,  are  due  principally  to 
the  introduction  of  micro-organisms  in  the  food  or 
air.  Delirium  and  convulsions  attend  all  febrile 
disorders.  The  more  closely  the  evolution  of  the 
teeth  follows  its  normal  periods  the  less  conscious 
are  infant  and  mother  of  their  appearance.  See  Den- 
tition, Disorders  of  ;  and  Teeth,  Diseases  of 

Diet. — Experience  proves  that  no  aliment  is  so 
appropriate  as  the  milk  of  the  mother,  or  of  a  wet 
nurse  aged  between  twenty-twoand  thirty-five.  Next 
best  to  this  comes  the  milk  of  the  ass  ;  and  next, 
again,  a  mixture  of  equal  parts  cow's  and  ass's 
milk  given  by  a  feeding-bottle.  The  suckling  of 
her  own  infant  by  the  mother  for  nine  months  is 
good  not  only  for  the  child,  but  for  its  mother.  The 
uterus  passes  through  its  retrograde  involution  more 
rapidly,  no  periodic  uterine  congestions  delay  it, 
and  ovulation  is  deferred.  No  artificial  purgative, 
oil,  gruel,  or  sugar-water,  should  be  given  in  lieu 
of  the  mother's  first  colostrum-milk.  With  respect 
to  the  frequency  of  feeding,  and  the  quantity  taken, 
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the  following  rules  may  be  laid  down.  During  the 
first  day  of  life,  what  with  scantiness  of  the  colo- 
strum, mechanical  obstacles  to  suction,  and  the 
weakness  of  the  infant's  efforts,  the  child  does  not 
extract  more  than  a  drachm  each  time  it  is  placed 
to  the  breast.  It  needs  no  more,  however.  During 
the  first  week  of  life  it  should  be  nursed  ten  times 
in  the  twenty-four  hours,  arranging  times  so  that 
the  mother  gets  six  hours'  consecutive  rest  at  night. 
On  the  second  day  each  suckling  should  furnish 
about  5  drachms  of  milk.  On  the  third  day  each 
suckling  should  furnish  about  I J  ounce  of  milk. 
On  the  fourth  day  each  suckling  should  furnish 
about  2  ounces  of  milk.  During  the  first  month 
average-sized  infants  require  and  obtain  nearly 
3  ounces  of  breast-milk  at  each  nursing,  and  should 
be  nursed  nine  times  in  the  twenty-four  hours,  or 
receive  about  27  ounces  of  milk  a  day.  During 
the  second  month  each  suckling  should  furnish 
4^  ounces  of  milk,  and  the  number  of  feedings 
may  be  reduced  to  seven  per  dit-m,  which  allows 
3I5  ounces  each  twenty-four  hours.  At  three 
months  old  the  infant  sucks  about  5  ounces  at  a 
meal,  an  equivalent  of  35  ounces  each  twenty-four 
hours  ;  and  at  four  months  it  extracts  as  much  as 
6J-  ounces  of  milk  at  each  meal,  which  may  be 
again  curtailed  to  six  each  day,  giving  37^ 
ounces  of  aliment.  This  continues  to  be  the 
quantity  of  milk  and  frequency  of  feeding  required 
of  a  good  nurse  up  to  the  end  of  the  ninth  month  ; 
but  the  quality  of  the  milk  during  this  period 
steadily  improves,  becoming  enriched  according  as 
the  child  sucks  more  vigorously  and  at  longer 
intervals,  a  provision  fraught  with  mutual  advan- 
tage to  child  and  mother. 

At  the  ninth  month  the  child  may  be  gradually 
weaned,  although  the  age  for  weaning  should  be 
governed  by  the  health  of  the  mother  or  nurse,  the 
forwardness  of  dentition,  and  the  infant's  own 
craving  for  other  food.  The  best  time  to  take  for 
the  purpose  is  the  interval  or  pause  after  the  four 
lateral  incisors  are  cut,  and  before  the  first  molars 
appear. 

Dentition,  normal  order  of.  —  For  this  subject  see 
Dentition,  Disorders  of. 

Cleanliness  and  Care. —The  infant  requires 
washing  all  over  from  top  of  head  to  sole  of  foot 
night  and  morning  every  day,  and  is  best,  because 
most  quickly,  immersed  in  a  tub  once  daily.  In- 
fants who  have  had  convulsions  at  any  period  of 
their  lives  are,  as  a  rule,  better  washed  all  over 
with  a  sponge  in  the  lap  of  their  nurse  than  im- 
mersed in  a  bath,  as  immersion  is  apt  to  frighten 
them.  The  water  should  be  the  softest  procurable  ; 
rain-water  is  best.  The  temperature  of  the  room 
during  the  bath  should  be  between  65°  and  70°  F.  ; 
that  of  the  bath  itself,  fixed  by  the  thermometer, 
between  70°  and  90°,  according  to  the  season  of 
the  year.  Fixing  the  temperature  of  the  bath 
should  not  be  left  to  the  possible  indiscretion  of  a 
nurse  ;  many  a  woman's  hand  will  support  water  at 
a  heat  sufficient  to  parboil  a  baby. 

The  nurse  should  be  required  not  to  dawdle  over 
bath  or  dressing  ;  the  former  should  occupy  five 
minutes,  the  latter  not  more  than  twenty.  Little 
or  no  soap,  or  only  soft  soap,  should  be  employed. 
The  drying  should  be  accomplished  with  soft  dry 
cloths  ;  and  for  dusting-powder,  to  prevent  excoria- 
tions, fuller's  earth  cannot  be  surpassed.  Eczema 
and  intertrigo  are  obviated  by  due  attention  to  the 
frequent  change  of  diapers  and  to  cleanliness. 


Clothing. — No  infant  ought  to  be  swathed  like 
a  mummy  ;  it  requires  keeping  warm,  but  should 
not  be  overweighted  with  clothes.  Its  chest  must 
be  free  to  expand,  its  limbs  at  liberty  to  move. 
From  neck  to  feet  it  should  have  woollen  garments 
(with  the  exception  of  the  napkin)  next  the  skin, 
since  it  is  impossible  to  ensure  absolute  freedom 
from  draughts  and  rapid  changes  of  temperature. 
The  pernicious  custom  of  heavily  weighting  an  in- 
fant's shoulders  with  clothes,  and  of  leaving  the  body 
from  the  waist  to  the  ankles  exposed,  cannot  be 
too  strongly  condemned.  The  more  lightly  its  head 
is  covered  the  stronger  will  be  its  hair,  and  the  less 
its  susceptibility  to  catarrh. 

General  Rules  and  Hygienic  Advice. — 
Even  the  youngest  infants  require  sunlight  and  open 
air.  Due  discretion  must  be  employed,  however, 
in  sending  them  out.  If  the  temperature  of  the 
external  air  is  about  60°,  children  may  be  allowed 
to  go  out  when  they  are  eight  to  fifteen  days  old, 
after  cicatrisation  of  the  umbilicus.  As  soon  as 
they  can  crawl  they  should  be  encouraged  to  do  so, 
either  on  a  carpet,  in  a  garden,  or  on  a  dry  sandy 
pathway  protected  from  wind  and  open  to  sunlight. 
Cold  and  dark  places  are  specially  inimical  to  them  ; 
and  when  the  weather  is  cold  they  should  be  en- 
couraged to  amuse  themselves  on  a  blanket  or  soft 
hearthrug,  so  as  to  learn  to  stretch  their  limbs  and 
co-ordinate  all  their  muscular  movements.  They 
learn  first  to  sit  up,  then  to  stand,  helped  by  their 
arms,  against  a  chair  ;  next  to  stand  without  sup- 
port ;  and  at  some  period  between  one  year  and 
two  years  of  age  should  be  able  to  walk  about  by 
themselves. 

Sleep. — Infants  require  sleep  by  day  as  well  as 
by  night.  Very  young  babies  do  little  else  but  suck 
and  sleep.  As  they  grow  they  need  and  take  less 
and  less  sleep,  and  by  the  time  the  first  dentition  is 
accomplished — three  years  of  age — a  child  may 
usually  dispense  with  sleep  altogether  in  the  day- 
time, except  a  short  hour's  nap  early  in  the  afternoon 
or  between  eleven  and  twelve.  The  infant  should 
have  its  own  cradle,  and  the  child  its  own  cot, 
placed  close  beside  the  bed  of  its  mother  or  nurse. 
In  very  cold  weather,  or  hard  frosts,  the  cot  should 
be  artificially  warmed  by  a  hot-water  bottle.  The 
sleeping-nursery  ought  not  to  be  kept  warmer  than 
65°,  nor  colder  than  50°  ;  while  the  nearer  it  is 
maintained  to  55°  during  the  winter  months,  and  65° 
during  summer,  the  sounder  the  child  will  sleep. 
The  more  freely  the  whole  house  and  nurseries  are 
ventilated,  the  less  prone  the  infant  will  be  to  all 
infantile  disorders. 

3.  Childhood. — In  this  period,  between  the 
second  or  third  and  seventh  years  of  life,  the  first 
dentition  is  accomplished,  the  second  uncommenced. 
The  rate  of  pulse  falls  from  115  to  90  per  minute, 
and  respiration  commensurately.  The  excretions 
are  all  absolutely  increased.  In  the  co-ordination 
of  muscular  movements  and  in  mental  operations 
great  progress  is  being  made.  The  cerebro-spinal 
structures,  which  nearly  double  in  volume  between 
birth  and  the  second  year,  continue  to  develop  dis- 
proportionately to  the  growth  of  the  trunk  and 
limbs  between  two  and  seven.  The  cellular  tissues 
are  loose  and  vascular  still,  and  the  cutaneous  and 
mucous  surfaces  therefore  unduly  vulnerable.  A 
notable  physiological  feature  of  this  age  is  the 
readiness  of  the  lymphatic  glands  to  swell  upon  the 
slightest  irritation,  and  the  general  functional  activity 
of  all  the  lymphatic  structures.     Hence  arises  a 
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tendency  to  eczema  and  to  catarrh  of  mucous  sur- 
faces, diarrhoea,  laryngeal  and  bronchial  catarrh, 
general  anasarca,  and  hydrocephalus  ;  a  suscepti- 
bility to  contagious  impressions  ;  and  a  proclivity  to 
tubercular  meningitis,  and  to  functional  cerebral 
disorders  like  delirium  and  convulsions.  The  in- 
continence of  urine,  so  frequent  in  early  childhood, 
may  be  likewise  referred  to  the  reflex  irritability  of 
the  spinal  centres  characteristic  of  this  age.  Undue 
sexual  excitability  may  occasionally  arise  and  vicious 
habits  be  inaugurated.  Hence  the  importance  of 
good  nurses  and  wise  supervision  cannot  be  too  much 
insisted  on,  as  also  the  inculcation  of  healthy  habits 
and  provision  of  proper  amusements  and  employ- 
ments. 

Diet. — While  bread,  starch,  and  flesh-foods  are 
gradually  taking  the  place  of  cows'  milk,  they  must 
not  be  allowed  wholly  to  supplant  it.  Eight  ounces 
of  bread  may  be  reckoned  about  equivalent  in 
nitrogen-content  to  one  pint  of  milk,  but  the  former 
exceeds  the  latter  in  carbon.  The  food  must  be 
nutritious  and  abundant.  The  error  committed  is 
far  too  often  that  of  under-  than  of  over-feeding. 
Young  children  do  not  require  so  much  variety  in 
their  food  as  adults  do,  but  are  greatly  benefited  by 
a  change  in  their  bread  and  meal-stufifs,  and  a 
dietary  not  too  monotonous.  They  do  not  need 
meat  more  than  once  a  day,  and  fish  may  be  substi- 
tuted for  meat,  if  cream  or  butter  sauce  be  pro- 
vided with  it,  once  or  twice  a  week.  Milk,  bread, 
porridge,  suet-puddings  and  milky  puddings  should 
form  the  staple  of  their  dietaries  ;  fresh  vegetables 
well  cooked,  watercress,  cooked  fruit,  and  oranges 
are  most  useful  adjuncts  ;  while  the  addition  of 
fried  bacon,  clotted  cream,  and  oil  or  butter,  when 
the  drinking-water  is  hard,  and  the  tendency  of  the 
child  is  rather  towards  constipation  than  otherwise, 
is  now  generally  understood.  It  is  usually  easy 
and  always  beneficial  to  instruct  young  children  to 
secure  an  alvine  evacuation  directly  they  rise  of  a 
morning,  and  before  their  bath.  Four  meals  a  day 
are  most  appropriate — a  breakfast  at  eight,  a  dinner 
at  twelve,  a  tea  at  four,  and  a  supper  at  half-past 
six. 

Cleanliness. — Washing  all  over  once  a  day, 
and  in  the  morning,  is  as  necessary  as  ever  ;  but 
after  first  tubbing  in  hot  water  between  98°  and 
100°,  the  child  should  stand  up  and  be  sponged  all 
over  from  a  basin  of  cold  water,  and  be  briskly 
dried  with  a  large  towel. 

Sleep. — child  should  sleep  in  a  cot  or  bed  by 
itself,  but  in  the  same  room  with  its  parent  or 
nurse,  since  it  is  apt  to  show  any  disorder  by 
nocturnal  restlessness,  delirious  talking,  or  sleep- 
walking. 

Between  2  and  5  most  children  are  the  better 
for  twelve  hours  of  sleep  out  of  the  twenty-four. 
At  7  years  of  age  they  do  not  require  sleep  in  the 
daytime,  but  should  be  in  bed  at  seven  or  half-past 
seven,  and  up  at  six  in  summer  and  between  six 
and  seven  in  winter.  The  best  bed  for  this  age 
is  an  ordinary  iron  bedstead,  with  firm  and  level 
wool-and-hair  mattresses  ;  not  spring  beds,  which 
do  not  adapt  themselves  so  well  to  light  bodies, 
nor  keep  them  uniformly  warm.  Cotton  sheets, 
blankets,  and  counterpane  must  be  used  according 
to  season.  The  day-clothing  should  be  warm,  and 
merino  or  wool  put  next  the  skin. 

Exercise. — Two  things  are  requisite  for  healthy 
growth  and  development  and  a  happy  childhood — 
a  play-room  and  a  garden.    Children  need  a  place 


like  an  empty  barn,  in  which  they  can  swing  and 
amuse  themselves  in  wet  and  wintry,  as  well  as  in 
hot  sultry  weather,  practising  those  games  which 
are  requisite  for  the  schooling  alike  of  their  muscles 
and  nerves. 

Teaching. — Teaching  such  as  they  need  should 
be  conducted  on  the  Kindergarten  system  ;  but  the 
main  rule  for  their  lives  is  open  air  and  exercise, 
the  chief  objects  being  to  harden  their  skins,  develop 
their  muscles,  and  teach  them  self-control,  and  love 
and  respect  for  those  to  whom  they  render  implicit, 
because  well-nigh  unconscious,  obedience. 

4.  Adolescence. — The  consideration  of  the 
period  of  second  dentition,  between  the  ages  of  7 
and  14,  is  best  prefaced  by  the  order  of  eruption 
of  the  second  teeth. 

About  7  years  the  4  anterior  molars  (permanent 
teeth)  are  cut. 

About  8  years  the  4  central  incisors. 
,,      9         ,,       4  lateral  incisors. 
,,     10         ,,       4  anterior  bicuspids. 
,,     II         ,,       4  posterior  bicuspids. 
,,     12  to  125  ,,  4  canines. 
,,     l2|toi4    ,,  4  posterior  molars. 

The  teeth  of  the  lower  jaw  usually  precede  those 
of  the  upper.  Second  dentition  is  accomplished 
leisurely,  and  is  therefore  usually  accompanied  by 
no  such  grave  disorders  as  mark  first  dentition  ;  but 
in  nervous  children  nervous  tricks  may  manifest 
themselves,  as  well  as  marked  lack  of  emotional 
control.  Some  are  hypersensitive,  others  contra- 
dictory and  difficult  ;  and  most  parents  admit  that 
between  7  and  8,  if  not  between  7  and  14,  they 
learn  what  the  characters  of  their  children  really 
are.  Physiologically,  absorption  of  the  subcutaneous 
fat  goes  on  rapidly,  while  the  muscles  become  more 
developed,  the  skin  gets  tougher,  its  epidermis 
harder,  and  it  perspires  less  readily.  In  our 
climate  the  morbid  liabilities  of  this  age  are  to 
rheumatism,  chorea,  epilepsy,  the  exanthemata,  and 
typhoid  fever. 

Between  7  and  8  the  appetite  is  apt  to  become 
capricious  ;  the  child  physiologically  does  not  re- 
quire so  much  fatty  food  ;  and,  while  growing  fast 
and  becoming  leaner,  protests  against  fat,  often 
while  showing  a  marked  longing  for  fresh  fruits,  in 
which  nature  should  be  indulged.  After  8,  how- 
ever, any  marked  defect  of  appetite  or  loss  of 
weight  is  suggestive  of  undue  cerebral  excitement, 
attributable  to  over-study  or  some  infraction  of  the 
laws  of  health. 

Diet. — Three  good  meals  a  day  are  sufficient, 
but  four  are  more  advisable.  Constipation  at  this 
age  usually  signifies  irregular  feeding  and  overload- 
ing with  pastry  or  other  improper  food.  Breakfast 
at  eight,  dinner  at  one,  tea  at  five,  and  supper  at 
eight  appears  the  best  distribution.  By  supper  is 
meant  such  a  meal  as  growing  lads  and  girls  posi- 
tively need.  They  require  either  soup  and  potatoes, 
and  bread  and  butter,  or  some  one  hot  dish  of  meat 
or  fish  ;  and  the  drink  should  be  either  warm  milk 
or  cocoa  to  about  half  a  pint  of  fluid  :  aliment 
enough  is  needed  to  improve  the  circulation  at  the 
extremities  and  obviate  chilblains.  Boys  and  girls 
may  retire  to  bed  within  an  hour  of  their  supper, 
which,  instead  of  making  them  dream,  will  secure 
good  and  refreshing  sleep.  The  greatest  dangers  at 
this  age  arise  certainly  from  defective  nutrition  and 
an  over-sensitiveness  of  the  skin.  Neither  wine  nor 
beer  should  be  allowed  without  medical  authorisa- 
tion. 
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Clothing. — Woollen  material  should  lie  next 
the  skin,  as  it  conducts  heat  less  readily  than  cotton, 
silk,  or  linen,  and  therefore  affords  the  most  efficient 
protection  against  exposure.  A  whole  chapter 
could  be  devoted  to  the  foot  alone,  and  its  clothing 
during  its  growth  and  development.  The  desiderata 
appear  to  be  length  and  breadth  enough,  low  heels, 
impervious  soles,  old  and  flexible  skins  for  uppers. 
Boots  for  outdoor  exercise  are  advised  for  children, 
because  their  ankles  need  support  ;  shoes  a  little 
later  on,  because  they  are  cheaper  and  may  be  dis- 
carded at  once  when  worn  out.  The  same  boots 
should  not  be  worn  day  after  day — they  require 
time  to  dry  properly  in  damp  weather,  and  the  foot 
at  that  age  profits  by  change  of  pressure.  During 
youth  the  adaptation  of  clothes  to  special  sports  and 
exercises  is  far  from  unimportant  to  health.  For 
violent  muscular  exercise,  flannel  or  merino  should 
be  worn  next  the  skin,  and  an  easy  flannel  jacket  or 
over-jersey  ;  both  after  being  used  should  be  hung 
up  to  dry  and  air  before  being  worn  again.  It  is 
well  that  youth  should  be  informed  how  rheumatism 
is  promoted  by  indolence,  neglect  of  exercise,  care- 
lessness in  getting  overheated,  standing  about  on 
damp  soils,  remaining  in  wet  shoes,  wearing  woollen 
shirts  or  underclothing  that  have  been  permeated 
and  saturated  over  and  over  again  with  the  secre- 
tions of  the  skin. 

Rest  and  Exercise. — These  are  requisite  for 
both  body  and  mind  at  this  age  ;  the  duty  belongs 
to  parents  and  schoolmasters  to  study  what  is  ap- 
propriate. We  annex,  therefore,  a  table  from 
Friedlander,  which  shows  how  the  twenty-four 
hours  may  be  wisely  apportioned  : — 


Age 

H 

ours  for 

E.\ercise 

Work 

Leisure 

Sleep 

7 

8 

2 

4 

9  or  10 

8 

8 

2 

4 

9  or  10 

9 

8 

3 

4 

9 

10 

8 

4 

4 

8 

II 

7 

5 

4 

8 

12 

6 

6 

4 

8 

13 

5 

7 

4 

8 

14 

5 

8 

4 

7 

15 

4 

9 

4 

7 

5.  Puberty.— The  physiological  feature  of  this 
period  is  the  more  rapid  growth  of  the  whole  body, 
and  the  gradual  perfecting  in  their  functions  of  its 
several  organs.  Between  14  and  20  the  human 
organism  reaches  not  only  its  full  size  but  the  com- 
pletion of  its  organic  endowments.  During  this 
period  mind  and  body  expand  together,  but  the 
body  develops  more  rapidly  than  the  mind.  Growth 
proceeds  by  fits  and  starts,  succeeded  by  periods  of 
quiescence  ;  seasons  affect  it,  so  do  supplies  of  food  ; 
boys  do  not  develop  so  rapidly  in  autumn  and 
winter  as  in  spring  and  summer.  Girls  at  this  age 
often  fall  back,  as  it  were,  a  little  in  winter,  when 
they  are  much  more  confined  indoors,  to  make  a 
greater  push  forwards  in  spring. 

It  is  even  difircult  for  the  digestive  and  assimila- 
tive powers  to  keep  pace  with  the  bodily  require- 
ments, so  that  the  tendency  is  for  the  temperature 
of  the  body  to  fall  somewhat,  to  be  ill  maintained 
at  the  extremities,  and  for  the  cold  bath  to  be 
shunned  for  lack  of  adequate  reaction  in  those  who 
are  manifestly  growing  very  rapidly. 
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The  heart  in  some  is  hardly  equal  to  the  task  set 
it,  and  when  it  is  diseased  we  perceive  both  growth 
and  the  attainment  of  puberty  retarded.  The 
lungs,  again,  more  often  in  girls  than  in  boys,  do 
not  expand  in  proportionate  ratio  with  the  rest  of 
the  body.  The  body  runs  up  tall,  but  the  thorax 
remains  narrow  and  flat,  and  the  apices  of  the 
lungs  approach  too  closely  to  each  other.  The 
morbid  imminences  of  this  age  are  disorders  of  the 
nervous  system,' chorea,  epilepsy,  mania,  anaemia, 
rheumatism,  and  pneumonia.  Girls  during  this 
period  of  their  lives  suffer  more  illness  than  boys, 
probably  in  consequence  of  insufficient  gymnastic 
exercises  and  of  over-study  in  cramped  postures.  It 
is  the  age  of  all  others  when  good  or  bad  habits  of 
life  are  formed  ;  the  time,  too,  when  the  seeds  of 
disease  are  sown  broadcast,  to  spring  up  in  the 
after-age  of  man-  and  womanhood. 

Diet. — Food  should  be  abundant,  varied  but 
unstimulating.  Three  or  four  moderate  meals  a 
day  are  requisite  ;  if  at  any  period  of  life  fermented 
liquors  are  beneficial,  now  is  that  time.  Light 
bitter  unadulterated  table-beer  or  claret  and  water 
should  be  provided  at  dinner,  but  not  more  than 
half  or  three-quarters  of  a  pint  of  it  allowed.  If 
violent  exercise  has  provoked  thirst,  this  may  be 
satisfied  with  plain  water  or  toast-and-water  ad 
/ibitwji.  Girls  should  take  cocoa  for  breakfast,  with 
bread  and  butter,  meat,  eggs,  bacon,  or  fish,  as  much 
as  they  like.  School  dietaries  err  usually  on  the 
side  of  deficiency.  At  dinner,  as  well  as  sub- 
stantial meats,  fruits,  vegetables,  and  suet  and 
milky  puddings  are  required.  Tea  should  be 
allowed  only  once  in  the  twenty-four  hours,  at  six 
o'clock,  and  a  warm  supper  be  provided  at  nine 
o'clock. 

Clothing. — Nothing  need  be  added  to  what 
has  been  already  advised.  Without  entering  into 
minute  particulars,  it  should  be  seasonable,  rather 
extra-warm,  and  offer  no  uncomfortable  restraints. 
When  mothers  complain  of  their  daughters' 
neglected  figures,  the  hygienist  retorts.  What 
gymnastic  exercises  did  you  require  of  them  ?  It 
is  the  age  for  exercise  of  the  body  as  well  as  of  the 
mind.  Boys'  spines  are  straight  and  girls'  backs 
crooked,  because  the  former  use  all  their 
muscles  and  the  latter  do  not.  As  the  body  is 
making  its  most  rapid  growth,  so  the  evil  of 
unilateral  use  of  muscles  is  particularly  baneful. 
Sitting  over-long  in  a  slouching  attitude  will  tend 
to  contract  the  chest,  as  carrying  too  heavy  weights 
over  the  back  will  spoil  the  normal  spinal  curves  ; 
so  leaning  too  much  on  one  side,  standing  too  long 
on  one  foot,  even  carrying  constantly  a  pocketful 
of  articles  on  one  side  of  the  dress,  will  suffice  at 
this  age  to  induce  spinal  curvature.  The  daily  use 
of  the  trapeze,  swinging,  playing  games  like  la 
grdce,  in  which  both  arms  are  used,  badminton, 
and  lawn-tennis,  in  which  arms  and  legs  are 
employed,  and  every  muscle  brought  into  due 
action,  are  quite  essential  to  the  proper  develop- 
ment of  the  thorax  and  the  muscles  of  the  trunk. 
Girls  should  row  and  run  and  ride  and  swim  and 
skate  no  less  than  lads  do,  in  order  to  become  fit 
mothers  for  a  nation  like  ours. 

The  best  temperature  for  a  sitting-room  is  60°  ; 
that  for  a  sleeping-room  between  50°  and  55°. 
The  hygiene  of  the  bed-room  and  the  bed  needs  a 
few  words.  The  temperature  of  the  room  should 
not  rise  above  65°  in  summer,  or  fall  below  45°  in 
winter.    It  must  be  thoroughly  ventilated  with  a 
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constant  amount  of  fresh  air  passing  through  it 
during  the  day.  The  desiderata  for  a  bed  are 
coohiess  for  the  spine,  restfulness  for  the  trunk- 
muscles,  and  warmth  without  too  great  lieat  or  too 
burdensome  a  weight  of  bedclothes.  A  horse-hair 
bolster  is  preferable  to  a  pillow,  and  a  paper-pillow 
to  a  feather-pillow  ;  a  feather-pillow  enwrapping 
the  neck  and  head  heats  the  upper  part  of  the 
spinal  cord  undesirably.  Posture  in  bed  is  not 
unimportant.  The  head  should  be  low,  the  feet 
perhaps  a  trifle  raised,  certainly  not  dependent. 
'  Sleep  not  on  your  back,  as  a  dead  man,'  is  a 
maxim  attributed  to  Confucius  ;  the  opposite  atti- 
tude, on  the  stomach,  is  restrictive  of  the  intestinal 
movements  and  uncomfortable.  It  is  as  well  to 
begin  the  night  lying  upon  the  right  side  so  long  as 
food  remains  in  the  stomach,  and  to  turn  on  first 
waking  upon  the  left  side.  The  best  attitude  is 
probably  that  crouched  one  habitually  selected. 
Good  advice  is  to  stretch  yourself  straight  whenever 
you  wake,  in  order  to  render  the  circulation  of  the 
blood  freer.  In  winter  the  arms  should  lie  under 
the  clothes,  in  summer  above  them. 

The  cold,  or  almost  cold,  bath  should  be  taken 
by  all  persons,  unless  pronounced  medically  unfit, 
every  morning  ;  with  a  warm  or  tepid  bath  once  a 
week,  for  cleansing  purposes,  throughout  summer 
and  winter.  While  the  young  of  both  sexes  should 
be  encouraged  to  swim,  in  seasonable  weather,  the 
length  of  time  they  stay  in  the  water  must  be  strictly 
limited  according  to  the  temperature. 

We  abstain  purposely  from  any  discussion  of  the 
hygiene  of  ?neiital  education.  See  Children, 
Training  of. 

6.  Adult  Age. — This  is  the  prime  of  life, 
between  20  and  30.  Anatomically  the  body 
broadens,  the  chest  deepens  ;  for  feats  of  muscular 
prowess — short,  severe  labours — it  is  at  its  best. 
The  intellectual  and  cerebro-spinal  sexual  energies 
are  at  their  maximum.  What  the  French  call  the 
greatest  latitude  of  health  and  of  strength  exists 
at  this  period  ;  severe  strains  are  supported  with 
apparent  ease.  In  male  adults  the  body  gains 
weight  by  small  amounts  for  about  twenty-eight 
days,  then  relapses  to  its  normal  average  by  a  sudden 
crisis,  attended  by  head-heaviness,  loss  of  appetite, 
and  copious  discharge  of  urine  or  seminal  evacua- 
tion. It  is  not  a  time  about  which  the  hygienist 
has  much  to  say.  If  the  preceding  periods  of  life 
have  been  wisely  ruled  the  individual  is  at  his  or 
her  best.  The  morbid  imminences  directly  belong- 
ing to  this  age  should  be  few,  and  certainly  are 
usually  due  to  direct  contravention  of  the  laws  of 
health  :  to  exposure  to  contagious  influences,  to 
irregular  living,  especially  drinking,  to  excessive 
strains  upon  the  heart  or  blood-vessels,  to  pul- 
monary inflammations,  to  contravention  of  proper 
sexual  relations,  to  excessive  emotional  excitement, 
or  to  mental  worry  and  loss  of  sleep. 

The  guiding  rule  for  this  period  is  succinct 
enough  :  '  Sustine  et  abstine.''  Total  abstinence 
from  alcoholic  drinks  may  be  recommended.  Not 
only  does  it  favour  health,  but  lessens  all  the 
temptations  incident  to  these  important  years,  in 
which  a  man  carves  out  his  own  career.  A  ques- 
tion not  infrequently  propounded  is.  How  shall  I 
know  when  I  have  eaten  as  much  as  is  good  for  me  ? 
If  individuals  are  dull  or  drowsy  after  a  meal 
they  have  usually  eaten  too  much  ;  if  they  can  con- 
verse, write,  or  transact  business  with  ease  after  a 
meal,  they  have  fed  temperately. 


Women  may  be  advised  to  marry  not  earlier  than 
21 — between  21  and  28 — when  in  our  climate  they 
are  best  fitted  to  become  wives  and  mothers.  Men 
had  better  wait  till  between  28  and  35  before  they 
undertake  the  responsibilities  of  being  parents.  For 
the  generality  of  men  and  women  we  must  insist 
once  more  on  their  not  giving  up  out-of-door  muscu- 
lar exercises.  An  entirely  sedentary  trade  or  office- 
life  cannot  be  a  healthy  one  for  either  body  or 
mind  :  the  latter  appears  to  suffer  most  from  it — the 
sense  of  morality  becoming  blunted. 

Sleep.  —  Doubtless  different  constitutions  and 
individuals  differently  employed  require  different 
amounts  of  sleep.  As  nothing  dulls  the  intellect 
and  weakens  the  recuperative  faculties  more  than 
too  much  sleep,  except  over- feeding  and  drinking  at 
this  age,  so  few  things  are  more  certain  than  that  a 
man  may  rise  too  early  for  making  the  best  use  of 
his  twenty-four  hours.  John  Wesley's  advice  in 
this  matter  is  worth  recording.  He  writes  that  any 
man  can  find  out  how  much  sleep  he  really  re- 
quires to  repair  his  nervous  system  by  rising  half  an 
hour  earlier  every  morning  until  he  finds  that  he  no 
longer  lies  awake  at  all  on  going  to  rest  in  bed,  or 
wakes  up  until  it  is  time  for  him  to  get  up.  Six  to 
eight  hours  is  usually  ample  for  healthy  adults, 
with  nine  hours  every  seventh  day.  The  mistake 
too  often  made  is  that  of  endeavouring  to  make  up 
for  over-hard  mental  efforts  by  over-long  sleep 
hours.  Mental  over-fatigue  is  to  be  repaired  not  by 
sleep,  but  by  bodily  exercise  in  the  open  air.  Ex- 
ercise directs  the  blood-flow  from  the  head  towards 
the  muscles,  and  renews  the  appetite.  As  we  have 
pointed  this  out  as  the  suitable  age  for  marriage, 
we  may  mention  some  things  which  conduce  not 
slightly  to  healthful  and  happy  marriages  :  parity  of 
station,  compatibility  of  temper  and  tastes,  and  no 
marked  disproportion  either  in  age  or  size. 

7.  Maturity. — The  body  has  now  reached  its 
maximum  weight  and  solidarity,  and  the  period  is 
that  of  maximum  endurance.  Men  reach  their  full 
weight  at  40  ;  women  later,  sometimes  not  till  50. 
The  morbid  tendency  is  towards  obesity  or  dys- 
pepsia, both  alike  being  determined  by  a  too 
sedentary  town-life,  and  by  daily  occupation  in 
close,  ill-ventilated,  and  badly  lighted  chambers. 
Now  are  perceived  the  first  attacks  of  gout  ;  while 
visceral  degenerations  and  atheroma  of  arteries  may 
manifest  themselves — events  all  of  which  may  be 
delayed,  if  not  wholly  prevented,  by  attention  to 
the  laws  of  health.  It  is  desirable  that  each  in- 
dividual should  pa}'  heed  to  his  weight  at  this  age, 
since  this  indicates  whether  or  no  he  is  living 
wisely.  When,  however,  men  are  engaged  in 
trades  or  professions,  there  is  no  more  difficult  task 
than  to  maintain  their  weight  at  this  age,  the  juste 
milieu  referred  to  being  a  hard  matter  to  secure. 
The  advice  given  by  Celsus  (lib.  I,  cap.  i)  cannot 
be  surpassed  in  force  or  brevity  :  '  Sanus  homo  qui 
et  bene  valet  et  sure  spontis  est  nullis  obligare  se 
legibus  debet  ;  hunc  oportet  varium  habere  vit» 
genus,  modo  ruri  esse,  modo  in  urbe,  swpiusque  in 
agro,  navigare,  venari,  quiescere  interdum  ;  si- 
quidem  ignavia  corpus  hebetat,  labor  firmat.'  As. 
to  diet,  clothing,  and  habits,  we  need  add  nothing 
to  what  has  been  already  advised  for  a  previous 
age  ;  but  on  exercise  of  body  and  mind  there  is 
much  to  be  written. 

A  good  rule  is  laid  down  by  Lynch,  too,  in  his- 
Guide  to  Health  (p.  290),  that  the  lean  should 
exercise  ad  ruborcm,  i.e.  to  glow-point,  or  until 
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their  bodies  and  spirits  are  heated,  for  that  will 
fatten  them  ;  and  the  fat  ad  sitdorem.  The  more 
luxuriously  a  man  lives,  the  more  exercise,  and  the 
more  active  exercise,  he  needs.  Want  of  it,  and 
the  costive  habit  thus  superinduced,  may,  as 
Kotzebec  observes,  extinguish  the  divine  flame  of 
genius  and  seriously  impair  the  intellectual  powers. 
Hypochondriasis  and  hysteria  are  the  special 
punishments  of  ease  and  affluence  and  indolence. 
Obviously  a  portion  of  each  day  should  be  set  apart 
for  those  who  can  take  it.  In  the  households  of 
the  wealthy  a  gymnasium  is  at  least  as  important 
as  a  bath-room.  The  chest  should  be  expanded  by 
clubs  and  dumb-bells  ;  swinging  on  the  trapeze, 
and  hanging  by  the  arms  and  legs,  may  be  recom- 
mended. Again,  before  forenoon  or  midday  meal, 
an  hour's  ride  or  walk  must  be  obtained  ;  and  a 
third  time  in  the  day  an  hour  and  a  halPs  exercise 
—  fencing,  or  walking,  or  rowing — should  be 
arranged  before  bedtime,  in  the  spring  and  summer 
seasons.  A  great  point  is  to  vary  the  exercise  by 
every  means  at  hand  :  to  change  the  set  of  muscles 
called  chiefly  into  play  upon  different  days,  as 
Celsus  advised  :  to  swim,  ride,  fence,  sail,  row, 
shoot,  fish.  Bodily  exercise  should  not  be  under- 
taken immediately  after  a  heavy  meal  ;  nor  should 
those  who  have  sweated  themselves  violently  sit 
down  at  once  to  a  full  meal — at  least  an  hour's  rest 
should  intervene. 

A  few  words  of  advice  may  be  given  as  to  what 
is  proper  and  profitable  in  mental  work,  and  what 
is  improper  and  likely  to  prove  detrimental  to  the 
cerefiral  organs.  Most  brains  suffer  more  from 
rest  than  overwork.  Exercise  is  as  essential  for 
the  healthy  nutrition  of  the  cerebral  as  it  is  for  that 
of  the  muscular  tissue,  and  without  regular  employ- 
ment daily  up  to  fatigue-point  no  high  quality  of 
intellectual  condition  is  ever  attained.  Fret,  hurry, 
worry,  and  the  endeavour  to  accomplish  some  task 
in  too  short  a  time,  is  what  wearies  and  wears  the 
thinking  organ  ;  but  what  damages  it  is  always  its 
imperfect  nutrition,  the  insufficient  repair  of  its 
waste  after  its  active  employment.  It  is  a  matter 
of  observation  that  feeble  brains,  those  constructively 
defective,  or  those  damaged  by  accidental  injury  or 
by  disease,  most  speedily  suffer  both  from  over- 
work and  from  actual  disease.  The  education 
of  the  half-witted  and  of  congenital  idiots  is  a 
difficult  problem  as  well  as  a  disheartening  task  ; 
that  they  admit  of  some  improvement  is  proved, 
but  directly  their  daily  exercises  are  discontinued 
they  fall  back.  Immature  brains  are  doubtless 
more  vulnerable  and  require  more  rest,  more  sleep, 
and  more  diversion  than  fully  developed  ones. 
Again,  the  mere  degenerative  changes  in  the 
blood-vessels  and  capillaries  incident  to  disease  and 
old  age  interfere  with  the  nutritive  changes  requisite 
for  the  most  perfect  intellectual  operations.  Hence 
it  is  easy  to  point  out  a  true  pathological  foundation 
for  epileptic  insanity  and  senile  dementia,  and  to 
perceive  why  poorly  fed  children  should  suffer  from 
over-pressure  in  schooling. 

The  cultivation,  however,  of  the  human  mind, 
and  the  determination  of  what  is  best  for  its  sound 
development  and  maintenance,  belong  to  education, 
not  hygiene.  Let  it  suffice  to  say  that  the  mens 
Sana  in  corpore  sano  depends  as  much  upon  the 
judicious  training  and  education  of  the  intellectual 
centres,  as  it  does  upon  their  minute  structures  and 
sound  nutrition.  The  best  intellects  are  built  on 
good  foundations  ;  the  education  of  the  cerebral 


centres  begins  with  the  first  special-sense  impressions 
made  upon  them,  and,  we  may  hope,  does  not  ter- 
minate only  with  this  life.  There  is  still  as  much 
to  be  learned  in  the  training  of  the  brains  as  there 
is  in  that  of  the  muscles.  True  excellence  is  only 
to  be  reached  after  much  striving,  and  can  be 
attained  only  by  gradual  steps,  and  slowly. 

8.  The  Turning  Period. — This  period  of 
life,  which  lies  between  45  and  60,  is  also  known 
as  the  grand  climacte>-ic  or  middle  age.  The  skin 
wrinkles.  Up  to  60  years  of  age  the  skull  may 
continue  to  increase  in  size,  principally  at  its 
anterior  part,  by  enlargement  at  the  frontal  sinus  ; 
after  60  the  skull-cap  loses  weight,  and  the  brain 
may  waste,  but  gets  tougher  and  firmer.  The 
heart  grows  a  little  larger,  and  its  walls  are  thicker. 
The  lungs  grow  denser,  a  change  common  to  every 
tissue  of  the  body.  The  hair  grows  gre)'  ;  the 
features  sharpen  ;  the  sight  alters  ;  and  the  hearing 
grows  dull.  Pressure  and  wear  and  tear  begin  to 
tell  at  every  part.  Upon  the  blood-vessels  their 
effects  are  more  marked  in  males  than  in  females, 
because  ordinarily  the  former  labour  harder  than 
the  latter  ;  further,  the  death-rate  of  men  is  greater 
than  that  of  women  at  this  age.  As  the  sexual 
powers  decline,  which  they  do  by  a  quick  descent 
between  46  and  63,  the  intellectual  powers  increase, 
so  that  mentally  there  is  often  exhibited  a  marked 
increase  of  vivacity  and  agreeableness,  more  notice- 
able in  men  than  in  women.  In  the  latter  the 
cessation  of  the  catamenia  is  attended  usually  by 
some  rejuvenescence,  attributable  to  their  recover- 
ing a  little  embonpoint.  It  is  an  age,  however,  at 
which  wom.en  kick  rather,  and  become  restless  and 
uneasy,  the  change  of  life  being  attended  in  many 
by  a  renewal  of  their  juvenile  tempers,  as  between 
7  and  14,  and  occasionally  by  a  revival  of  their 
youthful  ailments,  such  as  eczema,  skin-eruptions, 
and  various  neuroses,  insomnia,  hysteria,  and  some- 
times epilepsy.  In  character,  whatever  obstinacy 
exists  reaches  its  climax. 

Morbid  Imminences. — The  inflammatory  dis- 
position is  lessened,  but  there  is  a  tendency  to 
venous  plethora  of  the  abdominal  viscera,  and 
towards  vicarious  haemorrhages.  Gout  assails  its 
victims  with  well-characterised  attacks.  New- 
growths,  simple  and  malignant,  tend  to  demon- 
strate themselves,  and  rheumatoid  arthritis  to 
appear.  At  this  time  a  man  first  experiences  a 
reluctance  to  stoop,  prefers  a  carriage  to  riding  on 
horseback,  and  perceives  each  change  of  the 
weather  affect  him. 

IIvciENic  Rules. — At  the  menopause  women 
should  be  advised  to  abstain,  as  a  rule,  from  alco- 
holic drinks,  and  to  avoid  highly  spiced  and  sea- 
soned dishes.  They  may  be  recommended  to  take 
meat  not  more  than  once  daily,  and  to  live  chiefly 
on  farinaceous  food,  milk,  eggs,  vegetables,  and 
fresh  fruits.  A  tablespoonful  of  lime-juice  taken 
twice  daily  occasionally  for  a  week  or  ten  days  at  a 
time  has  a  salutary,  depurating  eftect  upon  both 
stomach  and  kidneys,  and  clears  the  tongue  when 
this  is  foul  in  the  morning.  Riding  and  walking 
exercise  are  highly  appropriate,  but  very  violent 
muscular  efforts  should  be  avoided.  If  the  indi- 
vidual be  thin,  and  growing  thinner,  the  clothing 
should  be  extra  warm.  Flannel  abdominal  belts 
may  be  worn  advantageously  in  all  seasons,  but 
especially  in  autumn  and  winter. 

Roth  sexes  should  avoid  emotional  excitement, 
and  the  stimulation  of  waning   sexual  abilities. 


I2I2 


PERSONAL  HEALTH 


Prolonged  exposure  to  wet  and  cold  is  sure  to  be 
seriously  resented  Hot  or  Turkish  baths,  suc- 
ceeded as  they  should  be  by  the  cold  plunge  or 
douches  to  remove  the  lassitude  otherwise  pro- 
voked, are  very  beneficial,  and  taken  once  a  week 
may  be  safely  indulged  in  throughout  the  year. 
It  becomes  increasingly  important  as  the  subcu- 
taneous fat  gets  absorbed,  and  the  skin  wrinkles, 
to  keep  its  pores  clean  and  open  and  capable  of 
perspiring. 

9  and  lo.  Advanced  Life,  and  Old  Age. — 

The  period  of  advanced  life — 60  to  82,  and  old  age, 
from  82  upwards,  may  be  advantageously  con- 
sidered together.  When  a  man  turns  his  toes  out 
much  in  walking  and  treads  upon  the  whole  base  of 
his  foot,  when  he  is  always  stopping  and  turning 
round  to  look  back,  he  is  already  old.  The  saga- 
cious '  boots '  at  an  inn  can  tell  a  man's  age  by  the 
state  of  his  shoe-leather. 

'  Senertus  ipsa  morbus  insanabilis. '  Some  de- 
generate earlier  than  others,  but  the  decline  of  life 
is  characterised  in  all  human  kind  alike  by  an  in- 
durating condition  of  every  tissue,  diametrically 
opposed  to  the  cellular  softness  and  laxity  of  in- 
fancy. The  capillaries  thicken,  the  arteries  harden, 
the  nutritive  changes  proceed  more  slowly.  The 
muscles  waste  ;  the  subcutaneous  fat  lessens  ;  the 
blood  becomes  poorer  and  paler  ;  the  skin  dry, 
sallow,  and  wrinkled  ;  further,  it  gets  less  vascular, 
and  the  mucous  surfaces  become  relatively  more  so. 
The  teeth  loosen  and  fall  out  ;  the  gums  recede 
from  them  ;  and  the  digestive  juices  fail.  The 
arteries  become  atheromatous  and  calcareous,  lose 
their  elasticity,  and  are  liable  to  fibrinous  throm- 
boses, or  to  embolic  pluggings  ;  and  while  they 
tend  to  block  up  at  one  part,  their  coats  may  split 
and  yield  to  pressure,  bulge  out,  and  form  aneu- 
rysms or  dilatations  in  other  directions.  Hence 
happen  apoplexies,  brain-softenings,  and  senile 
gangrenes.  The  heart  up  to  an  uncertain  period 
grows  progressively  larger  and  more  muscular,  to 
meet  the  obstacles  offered  to  the  circulation  ;  but 
finally  it,  too,  degenerates,  and  its  walls  grow 
thinner  and  dilate.  The  air-cells  of  the  lungs  lose 
their  elasticity,  and  progressively  enlarge  ;  then 
merge  into  each  other  ;  and  become  emphysematous 
at  the  edges  of  the  lobes  where  least  supported. 
Emphysema  implies  degeneration  of  capillaries  and 
diminution  of  aerating  surfaces  ;  and  as  the  pul- 
monary area  becomes  thus  lessened,  the  right  heart 
becomes  hypertrophied  and  dilated. 

The  dryness  and  lessened  secretion  of  the  skin 
cast  harder  work  upon  the  kidneys  in  eliminating 
water,  and  increase  the  disposition  to  catarrhal 
fluxes  from  the  nasal  passages,  the  bronchi,  and  the 
intestines.  Thus,  while  there  is  a  constant  predis- 
position to  irritation  of  the  skin  from  its  dryness,  and 
to  eczema  from  scratching  and  rubbing  it,  the  other 
morbid  imminences  towards  bronchial  catarrh  and 
diarrhoea  very  closely  follow  the  direction  given 
them  by  the  season  of  the  year,  and  greater  or  less 
degree  of  external  cold.  The  bladder  grows  thicker 
with  age,  and  its  capacity  is  less  ;  the  prostate 
gland  enlarges.  Few  persons  after  60  pass  seven 
hours  in  bed  without  requiring  to  micturate.  The 
pulse  feels  firmer  and  fuller  ;  fills  quickly  after  food 
is  taken,  but  falls  in  frequency  and  flags  in  power 
in  a  marked  degree  after  fasting.  It  is  a  far  less 
trustworthy  indicator  of  the  gravity  of  any  febrile 
disorder,  or  of  degrees  of  asthenia,  than  it  was  in 
youth  or  middle  age  ;  and  it  fails  to  point  to  the 


practitioner  the  nearness  of  death,  unless  he  have 
large  experience  of  it. 

There  is  a  default  of  reaction  manifest  in  ad- 
vanced life,  so  that  all  acute  disease  is  clinically  less 
easy  of  recognition,  and  the  beginning  of  the  end 
is  therefore  apt  to  pass  unobserved.  The  thermo- 
meter warns  the  doctor  of  changes  which  old  people 
do  not  notice  themselves,  but  which  it  may  be  of 
considerable  importance  to  notice.  A  slight  eleva- 
tion of  temperature  means  much  in  old  age,  and 
should  be  heeded  accordingly.  The  slightest  change 
excites  a  young  child  ;  nothing  seems  to  move  the 
old  man.  In  extreme  old  age  life  is  little  more 
than  vegetative  existence  ;  the  mdividual  eats  and 
sleeps  and  dreams.  The  sleep  the  aged  get  by 
night  seldom  rests  or  satisfies  them.  Memory  is 
one  of  the  first  mental  faculties  to  become  impaired, 
but  finally  every  sense  and  every  faculty  fail.  Up 
to  75  the  strong  of  both  sexes  usually  retain  their 
digestive  powers,  and  a  fair  amount  of  mental  and 
muscular  vigour.  Later  on,  indecision,  inconse- 
quential reasoning,  self-distrust,  uncertainty  as  to 
facts,  delusions  of  sight  and  hearing,  restlessness, 
da3'-dreams,  night-wandering,  too  often  prove  that 
the  old  are  no  longer  what  they  once  were  in  intel- 
lect, and  testify  to  the  brain-degenerations  belonging 
to  senile  dementia. 

Hygienic  Rules. — A  prime  necessity  for  old 
age  is  warmth  :  nothing  kills  the  aged  so  certainly 
as  cold.  It  is  of  first  hygienic  importance  after  75 
that  the  individual  should  be  loved  and  cared  for ; 
old  people  do  not,  perhaps  cannot,  take  care  of 
themselves. 

Those  who  live  longest,  and  enjoy  the  fullest 
measure  of  activity,  are  those  who  do  not  over-tax 
their  stomachs  when  their  teeth  begin  to  fail  them, 
and  who  adapt  their  aliment  to  their  enfeebled 
powers  of  mastication,  by  having  their  food  pro- 
perly cooked.  A  moderate  amount  of  wine  or  some 
other  stimulant  often  cheers  and  comforts  old  people, 
and  is  better  for  them  than  overloading  their 
stomachs  with  milk  and  farinaceous  foods. 

Great  attention  should  be  paid  to  the  functions 
of  the  bowels  and  of  the  skin.  Galen  pointed  out 
that  old  people  should  not  suffer  their  bowels  to 
remain  costive  beyond  two  days  ;  on  the  third 
they  should  take  some  gentle  purge,  such  as  by  ex- 
perience they  have  found  adequate.  A  hot  bath 
once  a  week,  and  a  hot  foot-bath  every  night,  may 
be  advised.  A  short  nap  after  breakfast  and  before 
dinner  is  the  natural  habit  of  the  aged.  P'urther, 
their  clothing  should  be  additionally  warm,  and 
their  chambers  night  and  day  be  heated.  They 
should  be  encouraged  to  go  out  in  the  open  air  only 
in  seasonable  weather  ;  and,  when  they  are  equal 
to  it,  should  take  a  little  walk  on  a  dry  gravel  path 
in  some  warm  locality,  sheltered  from  north- 
easterly winds.  All  change  and  cheerful  society 
are  good  for  them.  If  their  purses  admit  of  it,  they 
should  follow  the  swallows  to  warm  winter-quarters. 
If  they  must  winter  in  England,  let  them  shut 
themselves  up  throughout  the  season  in  a  well- 
warmed  house. 

Summary. — Advice  for  every  age  may  be  thus 
briefly  given  :  for  infancy  and  childhood — sustine  ; 
for  adult  years — sustine  et  ahstine  ;  for  old  age — 
sustine  again. 

The  hygienist,  however,  seeks  not  to  lengthen 
out  the  days  of  age  and  decrepitude  ;  his  art  is  not 
to  prolong  life  beyond  its  natural  term,  though  this 
may  come  subordinately,  but  to  render  its  period  of 
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activity  and  utility  longer.  Some  cynic  observes 
that  we  have  pointed  out  very  few  habits  as  worth 
cultivating,  the  truth  being  we  believe  what  we  have 
insisted  on — that  most  bodily  habits  need  resisting. 
Individual  health  is  attained  by  self-denial  ;  habits 
imply  self-indulgence.     Reginald  Southey. 

H.  Montague  Murray. 

PERSPIRATION,  DIsonders  of.— Sudori- 
parous Glands,  Diseases  of. 

PERTUSSIS  (per,  signifying  excess  ;  and  tussis, 
cough). — A  synonym  for  whooping-cough.  See 
Whooping  Cough. 

PESTIS  (Lat.). — A  synonym  for  plague.  See 
Plague. 

PETECHI/E  (petigo,  an  attack,  eruption;  Ital. 
Petecchie,  fleabites). — Synon.  :  Peticuhe  ;  Fr.  Pe- 
techies  ;  Ger.  Petechien. 

Description. — Petechia  are  small  crimson  or 
purple  spots  in  the  skin,  resemljling  those  that 
result  from  the  bite  of  a  flea,  and  due  to  minute 
haemorrhages.    See  Purpura. 

PETIT  MAL  (Fr.).~Aterm  applied  to  attacks 
of  epilepsy  which  are  of  short  duration  and  slight 
intensity.    See  Epilepsy. 

PETRI-DISH.— A  circular  glass  dish,  about 
10  c.mm.  in  diameter,  with  perpendicular  sides, 
usually  1-5  c.mm.  deep,  loosely  covered  by  an  in- 
verted dish  of  similar  form  but  of  slightly  greater 
diameter.  It  is  used  in  the  plate-cultivation  of 
bacteria. 

PETRIFICATION.- Concretions. 

PF/EFFERS,  In  Switzerland.  —  Simple 
thermal  waters.    See  Mineral  Waters. 

PHAGED/ENA  (•^ayoi,  I  eat  away).— A  form  of 
ulceration,  which  rapidly  destroys  the  surrounding 
parts.  See  Bubo  ;  Gangrene  ;  Ulcer  and 
Ulceration  ;  and  Venereal  Sore. 

PHAGOCYTOSIS  {<^a.y<»,  I  eat  ;  and  kvto%,  a 
corpuscle). 

Definition. — A  term  expressing  the  property 
possessed  by  certain  animal  cells,  called  '  phago- 
cytes,' of  taking  into  their  substance  solid  particles, 
which  may  either  be  rejected,  be  used  by  the  cell 
for  its  nutrition,  or,  when  the  solid  mass  is  living, 
may  destroy  the  cell. 

Phagocytosis,  from  this  wide  definition,  is  thus  a 
process  not  limited  to  diseased  conditions  of  the 
animal  body,  but  is  a  part  of  a  general  property 
possessed  by  cells  in  animals  of  every  grade,  in- 
vertebrates and  vertebrates.  The  cells  which  act 
as  phagocytes  are  not  highly  differentiated  :  they 
are  not,  like  the  muscle-fibre  or  the  nerve-cell, 
organised  to  perform  special  functions,  but  they 
possess  the  characteristics  inherent  in  undifferenti- 
ated protoplasm.  Two  of  the  chief  properties  of 
these  cells  are  the  amoeboid  movement  or  power  of 
contractility  of  the  protoplasm,  and  the  power  of 
digestion.  They  are,  moreover,  very  sensitive  to 
stimuli,  both  chemical  and  physical,  which  diminish 
or  increase  their  movements,  or  which  attract  them 
to  one  spot.  To  a  certain  extent  they  show  a 
selective  power,  that  is,  they  refuse  to  take  in  some 
solid  particles  ;  but  how  far  this  power  is  generalised 
in  the  different  cells  which  act  as  phagocytes  it  is 


at  present  impossible  to  say.  The  relation  of 
phagocytosis  to  disease  is  in  part  discussed  in  the 
article  on  Immunity.  The  anatomical  facts  which 
have  been  discovered  by  a  study  of  phagocytosis 
will  alone  be  discussed  in  the  present  article.  J'or 
convenience,  it  is  best  to  consider  the  sulyect  under 
two  headings  — (i) physiological,  and  (2)  pathological 
phagocytosis. 

1.  Physiological  Phagocytosis. — Examples  of  this 
occur  in  both  the  most  lowly  and  the  highest 
animals.  The  amoeba  takes  into  its  substance  solid 
particles  which,  if  suitable  for  the  nutrition  of  the 
organism,  undergo  digestion,  and,  if  unsuitable,  are 
ejected  after  remaining  in  the  substance  of  the 
protoplasm  for  some  time.  The  ciliated  animalculre 
(of  which  Paramoecium  may  be  quoted  as  a  type) 
also  take  into  their  substance  particles  of  the  nature 
just  mentioned,  which  undergo  a  similar  process. 
This  intracellular  digestion  is  also  a  feature  in 
Hydra,  sponges,  and  other  allied  animals.  In  the 
higher  animals  there  are  many  examples  of  this 
phagocytosis,  for  example,  in  the  absorption  of  fat 
in  the  small  intestines,  in  which  the  globules  are 
taken  up  by  the  epithelial  cells  and  then  by  the 
leucocytes,  by  which  they  are  conveyed  to  the 
lymph-stream  ;  in  the  absorption  of  bone  during 
ossification  and  in  old  age  by  the  osteoclasts  ;  and 
in  the  absorption  of  the  branchiae  and  tail  of  the 
tadpole  during  its  transformation  into  a  terrestrial 
animal.  These  processes  are  performed  by  cells, 
playing  the  part  of  scavengers.  It  is  sufficient  to 
mention  these  facts  to  bring  them  into  line  with 
what  more  nearly  concerns  disease,  namely,  patho- 
logical phagocytosis. 

2.  Pathological  Phagocytosis.  — This  is  observed 
when  a  living  organism  is  injured  mechanically  or 
infested  by  a  parasite,  or  when  an  inert  foreign 
body  is  introduced  into  its  substance.  It  is  a  battle 
between  the  host  and  the  parasite,  in  which  in  some 
cases  the  host,  in  some  the  parasite,  gains  the  upper 
hand.  Parasitism  may  not  inconveniently  be  divided 
into  two  varieties  :  in  the  one,  the  parasite,  by  the 
bulk  of  its  growth,  may  be  fatal  to  the  host  by 
interfering  with  the  essential  functions  of  the 
organism,  or  of  a  vital  organ  ;  in  the  other,  the 
parasite  acts  on  its  host  not  so  much  by  the  bulk 
of  its  growth  as  by  the  poisonous  products  which 
it  excretes  or  forms  from  the  tissues  of  its  host. 
Infective  disorders  in  man  and  the  higher  animals, 
so  far  as  we  know  them,  belong  chiefly  to  the 
second  variety  of  parasitism  ;  to  the  first  variety 
belong  some  of  the  cases  of  parasitism  in  the  lower 
animals  ;  perhaps  also  in  man  (e.g.  animal  para- 
sitism). Whatever  truth  there  may  be  in  this 
division  of  parasitism,  it  must  be  borne  in  mind 
that  it  is  not  yet  clear  that  every  noxious  parasite 
is  capable  of  secreting  products  which  are  poisonous 
to  the  host.  To  illustrate  this  question  of  para- 
sitism in  the  animal  kingdom  and  its  relation  to 
phagocytosis,  the  description  given  by  E.  Metchni- 
koft"  in  his  Lecous  sur  la  Pathologic  coinparee  de 
r  I  12  flam  Illation  (1892)  will  be  adhered  to. 

Commencing  with  the  lowest  in  the  animal  grade, 
the  iniicelhilar  organisms,  such  as  the  amoeba,  it 
has  been  mentioned  that  the  solid  living  particles 
(diatoms,  bacteria,  &c. )  ingested  by  them  may  serve 
as  food  ;  but  some  of  the  living  bodies  absorbed, 
instead  of  being  digested,  may  actually  produce  a 
fatal  disease.  Thus,  as  Metchnikoff  has  shown,  the 
amceba  may  take  into  its  substance  a  microsphcera 
(an  organism  composed  of  nucleated  round-cells. 
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multiplying  by  division)  which  multiplies  to  such 
an  extent  as  to  kill  the  amoeba.  This  is  an  example 
of  fatal  infection  of  a  unicellular  organism  by  a 
parasite.  Examples  of  similar  parasitism  in  other 
lowly  plants  and  animals  are  well-established.  In 
some  instances  the  living  bodies,  diatoms  and 
bacteria,  are  ingested  and  digested  by  the  organism, 
in  other  instances  the  ingested  living  body  multi- 
plies and  destroys  its  host. 

The  study  of  phagocytosis  becomes  more  compli- 
cated in  multicelltilar  organisms.  Of  the  three  layers 
of  cells  of  which  the  majority  of  these  organisms  are 
composed,  namely,  the  ectoderm,  endoderm,  and 
mesoderm,  it  is  the  last  to  which  the  property  of 
phagocytosis  is  eventually  limited  in  the  process  of 
evolution.  This  limitation  of  the  phagocytosis  to 
the  mesodermic  cells  is  attained  only  gradually. 
The  sponges,  animals  composed  chiefly  of  ectoderm 
and  endoderm,  with  a  well-developed  mesoderm, 
protect  themselves  against  harmful  bodies  by  means 
of  their  contractile  ectodermic  cells,  but  also  by 
the  phagocytic  power  of  the  mesodermic  and  endo- 
dermic  cells.  In  them  the  mesodermic  cells  play 
a  large  role  in  the  normal  digestion  of  the  organism. 
Some  of  the  Coelenterata  possess  no  mesoderm,  and 
in  these  (Hydra,  for  example)  the  endodermic  cells, 
which  have  the  property  of  sending  out  amoeboid 
processes  and  of  performing  the  normal  digestion  of 
the  organism,  play  the  role  of  phagocytes  ;  in  other 
similar  animals,  the  ectodermic  cells  are  also  phago- 
cytes. Such  animals  are  without  any  vascular  sys- 
tem. This  is  also  absent  in  the  MeduSce,  which, 
however,  possess  a  mesoderm  differing  from  that  of 
the  sponges  in  the  fact  that  the  mesodermic  cells 
play  no  part  in  the  normal  digestion  of  the  animal. 
These  mesodermic  cells  are,  however,  the  phago- 
cytes. They  surround  and  attack  harmful  substances 
introduced  into  the  substance  of  the  animal,  and 
may  unite  together,  forming  plasmodes,  an  example 
of  the  formation  of  giant-cells  low  down  in  the 
animal  scale.  In  all  animals  higher  than  the 
medusK,  namely,  echinoderms,  worms,  vertebrates, 
this  formation  of  plasmodes,  or  giant-cells,  by  the 
union  of  mesodermic  cells  is  very  common,  the 
plasmode  in  some  instances  completely  surrounding 
the  foreign  body  or  parasite,  as  in  fig.  I. 


Fig.  I.— a  Giant-cell  in  Actinomycosis  enclosing  the 
clubs  of  the  fungus  (700  diam.).  Ruffer. 

The  Classes  Mollusca  and  Arthropoda  possess 
a  vascular  system,  filled  with  a  liquid  containing 
colourless  cells.  These  cells  are  mononuclear ; 
their  protoplasm  is  in  one  variety  granular,  in 
another  hyaline.  They  act  as  the  phagocytes  of  the 
animal.  Numerous  experiments  have  shown  that, 
after  a  lesion  of  a  part  of  the  animal,  these  cells 
accumulate  near  the  injured  spot  as  they  do  in  an 
'inflamed'  area  in  warm-blooded  animals.  A  simi- 
lar accumulation  occurs  around  inert  foreign  bodies 
introduced  into  the  animal ;  and  the  cells  also 
take  up  pigment-granules  injected  into  the  tissues 


(Haeckel,  1862).  The  best  example  of  infection 
in  such  animals  has  been  brought  forward  by 
Metchnikofi"  as  occurring  in  the  water-flea,  Daphnia 
magna,  which  in  a  pond  was  found  infested  with  a 
kind  of  yeast-fungus,  Monospora  bicuspidata.  At 
certain  periods  an  epidemic  of  this  disease  will  kill 
off  nearly  all  the  daphnite  in  the  pond.  A  study  of 
the  process  shows  that  the  ripe  spores  of  the  fungus 
are  eaten  by  the  daphnia,  and  pass  through  the 
intestinal  wall  into  the  body  cavity.  Here  the 
elongated  spores  become  surrounded  by  the  leuco- 
cytes, and  one  of  two  events  may  happen.  The 
spores  may  rapidly  increase  in  number  and  fill  the 
body-cavity,  eventually  destroying  the  life  of  the 
daphnia  ;  or,  becoming  surrounded  by  leucocytes, 
they  undergo  degeneration,  so  that  they  are  killed 
or  are  not  fatal  to  the  daphnia. 


Fig.  2.— a  phagocyte  of  the  Fig.  3.  —  A   spore   of  the 

Daphnia    containing    two  Monospora     enclosed  by 

undegenerated  spores  of  the  phagocytes,  and  undergo- 

Monospora.     (Metchnikoff,  ing  degeneration.  (Metch- 

Virchow's^-irc/^/z/,  vol. -xcvi.)  nikotf,  ibid.) 

In  both  cases  there  is  a  struggle  between  the 
leucocytes  and  the  germinating  fungus  :  in  the  first, 
the  fungus  overcomes  the  resistance  of  the  leuco- 
cytes ;  in  the  second,  the  leucocytes  surround  and 
finally  digest  the  spores  of  the  fungus. 

In  the  very  young  tadpoles  of  the  lower  amphibia 
(urodeles)  phenomena  similar  to  those  occurring  in 
mollusca  have  been  observed  by  Metchnikoff  and 
others.  Thus,  after  a  slight  injury  to  the  non- 
vascular fin  of  the  tadpole,  the  amoeboid  cells  collect 
at  the  injured  spot,  the  fixed  cells  of  the  tissue 
taking  no  part  in  the  process.  In  older  tadpoles, 
when  the  blood-vessels  are  developed  in  the  fin, 
there  is  still  this  accumulation  of  amreboid  cells  at 
the  injured  spot ;  but  there  are  also  the  phenomena 
of  inflammation  such  as  are  observed  in  the  higher 
animals,  namely,  acceleration  of  the  blood-stream, 
&c.  As  Metchnikoff  points  out,  both  the  phe- 
nomena in  the  very  young  and  those  in  the  older 
tadpole  must  be  classed  as  '  inflammatory, '  although 
in  one  case  there  is  no  vascular  change.  Similarly, 
the  phenomena  following  an  injury  or  an  infection 
which  have  been  described  as  occurring  in  inverte- 
brate animals  possessing  a  mesoderm  must  be  classed 
as  inflammatory  ;  not  as  belonging  to  a  completely 
developed  process  of  inflammation,  but  as  forming 
one  of  the  stages  in  the  evolution  of  the  inflam- 
matory process  in  the  animal  kingdom. 

Phagocytosis  in  the  higher  animals  is  a  part  of 
inflammatory  and  of  infective  processes.  All  pri- 
mary inflammatory  processes  are  infective,  that  is, 
due  to  a  living  infective  agent.  The  study  of  the 
nature  of  inflammation  and  that  of  the  process  of 
infection  are  in  reality  to  be  conducted  on  the  same 
lines,  both  being  due  to  the  introduction  into  the 
healthy  organism  of  a  harmful  agency,  which  may 
either  remain  localised  in  its  action,  or  may  become 
generalised. 

The  cells  which  act  as  phagocytes  are  derived 
from  the  middle  layer  of  the  embryo  (mesoderm), 
and  are  some  varieties  of  leucocytes,  the  endothelial 
cells  of  the  vessels,  and  the  elements  of  the  splenic 
pulp.  The  endothelial  cells  possess  the  power  of 
contractility  in  many  animals.  In  leprosy  they  not 
uncommonly  contain  large  masses  of  the  Bacillus 
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lepra.  In  rabbits  inoculated  intravenously  with  the 
Bacillus  tuberculosis,  these  cells  take  up  the  bacil- 
lus ;  a  similar  phagocytosis  occurs  with  the  bacillus 
of  swine-erysipelas.  The  endothelial  cells  and 
the  elements  of  the  splenic  pulp  are  also  macro- 
phages. 

The  varieties  of  leucocytes,  including  those 
possessing  phagocytic  action,  are  described  on 
p.  156. 

Leucocytes  can  digest  suitable  particles  taken 
into  their  substance.  This  digestive  power  is  a 
property  inherent  in  all  original  cells.  In  some 
cases  of  infective  disease,  the  living  bacteria  have 
been  observed  to  undergo  this  digestion  in  the 
phagocyte  ;  they  lose  their  protoplasm,  leaving  the 
investing  membrane,  which  also  finally  disappears  ; 
and  they  also  lose  the  property  of  being  stained  by 
some  aniline  dyes,  such  as  vesuvine.  Examples  of 
this  are  found  in  recurrent  fever  in  the  ape,  and  in 
the  Streptococcus  erysipelatis  in  man  (Metchnikofif ). 
Some  of  the  bacteria  may  be  digested  and  others 
not,  the  latter  infecting  the  organism  generally. 
This  has  been  observed  in  tuberculosis  and  in 
swine-erysipelas. 

It  has  been  a  question  whether  the  bacteria 
taken  in  are  living  or  not  ;  but  it  has  been  proved 
by  Metchnikoff  that  they  are  in  some  cases  not 
only  living,  but  virulent,  since  a  single  phagocyte 
of  a  pigeon  (an  animal  refractory  to  anthrax)  con- 
taining anthrax-bacilli  has  been  separated,  and  the 
bacilli  cultivated  in  a  suitable  medium,  proving  on 
inoculation  fatal  to  mice,  &c. 

The  two  varieties  of  leucocytes  which  act  as 
phagocytes  appear  in  some  instances  to  be  selective 
in  their  action.  Thus  in  man  it  is  the  neutrophile 
leucocyte  which  takes  in  the  Streptococcus  erysipe- 
latis and  the  gonococcus  ;  the  mononuclear  leuco- 
cyte remaining  inactive.  On  the  other  hand,  the 
mononuclear  leucocyte  is  the  phagocyte  of  the 
Bacillus  lepras  ;  the  neutrophile  variety  remaining 
inactive. 

Instead  of  digesting  the  bacterium,  the  phago- 
cyte may  prevent  it  developing.  Thus  the  spores 
of  anthrax  injected  into  fowls  and  frogs  (which  are 
refractory  to  the  disease)  commence  to  germinate, 
but  are  taken  up  by  the  leucocytes.  If,  however, 
the  body-temperature  of  the  fowl  be  lowered  by 
cooling  the  animal,  or  that  of  the  frog  increased  by 
warming,  the  activity  of  the  leucocytes  is  dimi- 
nished, and  the  spores  then  germinate  rapidly,  the 
bacilli  invading  the  whole  body. 

In  other  cases  the  leucocytes  do  not  take  in  the 
infective  agent,  as  in  mice  and  guinea-pigs  infected 
with  anthrax,  and  in  pigeons  and  rabbits  infected 
with  fowl-cholera  ;  and  according  to  Metchnikoff 
the  more  virulent  the  infection,  the  less  phago- 
cytosis occurs. 

Why  the  leucocyte,  possessing  as  it  does  the 
property  of  absorbing  solid  particles,  refuses  in  one 
instance  to  act  as  a  phagocyte,  or  why  in  another 
only  one  variety  of  leucocyte  acts  as  a  phagocyte, 
although  both  are  present,  is  perhaps  in  part  ex- 
plained by  what  has  been  described  as  chemiotaxis 
(see  Immunity).  Certain  substances  have  the 
power  of  attracting  leucocytes,  others  actually 
repel  them — positive  and  negative  chemiotaxis. 
Thus  most  bacteria,  living  or  dead,  as  well  as  their 
chemical  products  (toxins),  papain,  and  leucine 
attract  leucocytes  ;  while  the  most  virulent  bacteria, 
strong  solutions  of  sodium  and  potassium  salts, 
alcohol,  chloroform,  glycerine,  bile,  quinine,  and 


jequirity  repel  them.  Some  substances  act  in  a 
neutral  manner. 

Ciironic  infective  processes. — The  best  examples 
of  such  processes  are  tuberculosis  and  leprosy. 
The  formation  of  miliary  tubercle  has  been  ascribed 
to  the  proliferation  of  the  fixed  cells  of  the  organ 
affected,  that  is,  the  alveolar  cells  of  the  lungs,  the 
hepatic  cells,  &c.  ;  leucocytes  playing  but  little  part 
in  the  formation.  This  is  the  view  usually  held. 
From  a  study  of  tuberculosis  in  the  early  stage, 
produced  by  the  intravenous  injection  of  the  bacillus 
in  rabbits,  Metchnikoff  has  concluded  that  in  the 
liver  the  tubercle  is  formed  not  by  the  hepatic  cell, 
but  by  the  phagocytes,  the  mononuclear  leucocytes 
and  the  endothelial  cells.  The  agglomeration  of 
phagocytes  forms  the  tubercle,  the  fusion  of  some  of 
the  cells  forming  giant-cells  ;  the  tubercular  nodule 
is  therefore  purely  mesodermic  in  origin,  and  is 
produced  by  the  phagocytes  accumulating  to  attack 
the  bacilli.  The  polynuclear  leucocytes  readily 
absorb  the  bacilli,  but  soon  die,  being  absorbed  by 
the  mononuclear  leucocytes  (the  macrophages). 
The  macrophages  are  more  resistant  to  the  Ijacilli, 
and  may  destroy  them.  In  leprosy,  also,  Metch- 
nikoff considers  that  the  cells  containing  the  bacilli 
are  phagocytes  struggling  against  their  invasion  ; 
the  leprous  nodule  would  thus  be  ranged  with  the 
tubercular  nodule  as  one  of  purely  mesodermic 
origin.  Sidney  Martin. 

PHANTOM  TUMOUR.— Synon.  :  Hysterical 
Tympanites  ;  Spuricjus  Pregnancy. 

Definition. — A  peculiar  enlargement  of  the 
abdomen,  occurring  in  females  belonging  to  the 
hysterical  class.  It  is  supposed  by  the  patient  to 
be  an  actual  tumour,  or  to  be  due  to  pregnancy, 
but  it  can  lie  made  at  once  to  disappear  by  placing 
her  under  the  influence  of  chloroform. 

Description  and  Diagnosis. — The  phantom 
tumour  is  characterised  by  a  more  or  less  general 
prominence  of  the  abdomen  forwards,  varying  in 
degree.  The  enlargement  may  attain  a  consider- 
able size,  but  is  always  quite  symmetrical.  The 
projection  is  most  marked  about  the  middle  of  the 
abdomen,  and  usually  a  depression  or  constriction 
is  observed  below  the  chest  and  above  the  pubes. 
It  is  rounded,  smooth,  and  quite  regular,  presenting 
a  uniform  soft  feeling,  quite  distinct  from  that  of 
gaseous  distension,  fluid  accumulation,  or  a  solid 
mass.  The  enlargement  is  peculiarly  movable,  as 
a  whole,  from  side  to  side.  There  is  no  sense  of 
true  fluctuation.  Percussion  yields  a  resonant  note, 
but  not  usually  excessive,  and  it  may  be  of  a 
mufiled  character.  On  examination  per  vagiiiam 
nothing  abnormal  can  be  detected,  such  as  would 
be  associated  with  ovarian  or  uterine  enlargements, 
or  with  pregnancy.  Should  there  be  any  doubt 
whatever  as  to  the  nature  of  the  supposed  tumour, 
it  may  be  at  once  cleared  up  by  placing  the  patient 
under  the  influence  of  chloroform  or  other  anjesthe- 
tic,  when  the  swelling  immediately  disappears,  the 
abdomen  becoming  quite  flat  ;  but  it  gradually 
returns,  even  before  the  patient  returns  to  con- 
sciousness, on  the  removal  of  the  anresthetic. 
There  is  no  pain  or  tenderness  in  connection  with 
the  enlargement  ;  nor  are  any  symptoms  due  to 
pressure  or  other  causes  observed  :  while  the 
patient  usually  presents  distinct  signs  of  the  hys- 
terical condition.  There  ought,  therefore,  to  be  no 
difficulty  in  the  diagnosis  of  a  phantom  tumour. 
What  is  the  actual  cause  of  the  enlargement  is 
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by  no  means  clear,  but  most  probably  it  is  due  to 
a  kind  of  paralysis  of  the  intestines  depending 
upon  disordered  innervation. 

Treatment. — In  a  patient  having  a  phantom 
tumour,  the  general  and  medicinal  treatment  for 
hysteria  is  that  principally  called  for.  She  should 
be  constantly  impressed  with  the  fact  that  the  en- 
largement is  not  really  a  tumour,  and  is  of  no  con- 
sequence. The  condition  is  by  no  means  easy  to 
get  rid  of,  but  for  this  object  galvanism  may  be 
applied  to  the  abdomen,  or,  in  obstinate  cases,  the 
patient  may  be  put  repeatedly  under  chloroform. 
The  use  of  pressure,  by  means  of  an  abdominal 
bandage  or  elastic  apparatus,  might  be  serviceable 
in  some  cases.  The  bowels  should  be  kept  freely 
opened.  Frederick  T.  Roberts. 

PHARYNX,  Affections  of.— Synon.  :  Fr. 
Maladies  dii  Pharynx ;  Ger.  Krankhei/en  des 
Pharynx. — In  this  article  the  affections  of  the 
pharynx  will  be  described  under  the  following 
headings  : — 

1.  Acute  Inflammation  of  the  Pharynx,  p.  1216. 

2.  Chronic  Inflammation,  including  Hyper- 
trophic Pharyngitis,  and  Atrophic  Pharyngitis 
{Pharyngitis  sued),  p.  12 16. 

3.  Acute  Infectious  Phlegmon,  p.  1217. 

4.  Erysipelatous  Pharyngitis,  p.  1217. 

5.  Gangrene  of  the  Pharynx,  p.  12 17. 

6.  Retro-pharyngeal  Abscess  :  (a)  acute  primary 
form,  [b)  chronic  secondary  tubercular  form,  p.  12 17. 

7.  Syphilis  of  the  Pharynx,  p.  1218. 

8.  Tuberculosis  of  the  Pharynx,  p.  1219. 

9.  Tumours,  Innocent  and  Malignant,  p.  1219. 
ID.  Pharyngocele  (pressure-pouch),  p.  1219. 

11.  Stenosis  of  the  Pharynx,  p.  1220. 

12.  Foreign  bodies,  p.  1220. 

13.  Neuroses  of  the  Pharynx,  p.  1220. 

14.  Pharyngomycosis,  p.  1221. 

I.  Acute  Inflammation  of  the  Pharynx. — 
Synon.  :  Acute  Pharyngitis. — This  affection  is 
commonly  catarrhal  in  type,  and  associated  to  a 
greater  or  less  extent  with  acute  inflammation  of 
the  tonsils.  It  may  owe  its  origin  ( i )  to  exposure 
to  cold  and  damp  ;  (2)  to  a  rheumatic  or  gouty  con- 
stitution ;  (3)  to  the  poison  of  an  infectious  disease, 
especially  syphilis  and  scarlet  fever  ;  {4)  to  certain 
drugs  ;  and  (5)  to  a  direct  irritant,  such  as  burns 
and  scalds,  injury,  hot  condiments,  raw  spirits  and 
tobacco-smoke.  It  is  probable  that  most  of  the 
cases  classed  under  ( i)  and  (2)  are  caused  by  micro- 
organisms, the  condition  appearing  at  times  to  be 
of  an  infectious  nature. 

Symptoms. — There  is  at  first  a  dryness  and 
feeling  of  heat,  stiffness  and  discomfort  in  the 
pharynx,  which  is  increased  to  actual  pain  on 
swallowing.  Soon  the  secretion,  which  was 
checked  for  a  time,  increases  in  amount  and  be- 
comes mucoid  and  sticky,  or  muco-purulent  in 
character.  The  patient  has  a  constant  desire  to 
hawk  and  clear  the  throat.  The  soft  palate,  tonsils 
and  walls  of  the  pharynx  are  generally  congested 
and  swollen,  and  the  uvula  appears  oedematous, 
and  greatly  increased  in  size.  The  inflammation 
has  a  marked  tendency  to  pass  upwards  into  the 
naso-pharynx,  where  it  may  involve  the  mucous 
lining  of  the  Eustachian  tubes,  or  downwards  into 
the  larynx,  causing  hoarseness  or  temporary  loss  of 
voice.  Unless  there  is  much  tonsillar  involvement 
the  constitutional  symptoms,  elevation  of  tem- 
perature and  increase  of  pulse-rate,  are  slight. 


Frequent  attacks  of  acute  inflammation  may  give 
rise  to  the  chronic  form  of  pharyngitis,  and  in 
adults  acute  inflammation,  particularly  in  smokers 
and  drinkers  of  raw  spirits,  is  apt  to  supervene  on  a 
pre-existing  chronic  pharyngitis.  It  is  to  be  borne 
in  mind  that  acute  inflammation  of  the  pharynx 
may,  in  its  early  stages,  be  confounded  with  other 
far  more  serious  diseases — e.g.  diphtheria,  scarlet 
fever,  &c.  If  the  constitutional  disturbance  be  out 
of  proportion  to  the  local  inflammation  the  practi- 
tioner should  be  on  his  guard  lest  he  mistake  for  a 
simple  acute  pharyngeal  catarrh  a  pharyngitis 
toxremic  in  origin  and  due  to  a  grave  infectious 
disease. 

Treatment  In    the     uncomplicated  cases 

the  inflammation  tends  naturally  to  run  a  short 
course.  A  saline  aperient,  placing  the  feet  in  hot 
water,  and  a  dose  of  Pulv.  Ipecac.  Co.  (gr.  viij  to 
xij)  are  generally  sufficient.  A  fomentation  round 
the  neck  affords  relief'if  there  be  stiffness  and  pain, 
and  slight  enlargement  of  the  cervical  lymphatic 
glands.  Steam  inhalations  (Tinct.  Benzoini,  5j  to 
the  pint  of  hot  water)  are  useful,  if  there  be  laryn- 
geal involvement  (p.  745).  In  cases  that  are  dis- 
tinctly rheumatic  in  origin  salicylate  of  sodium,  and 
in  sthenic  gouty  inflammations  colchicum  with 
citrate  of  lithium,  will  be  indicated.  Guaiacum  or 
krameria  lozenges  may  be  given  as  soon  as  the 
secretion  from  the  mucous  glands  has  become  free 
and  the  acute  inflammatory  swelling  has  subsided. 

2.  Chronic  Pharyngitis,  including  hyper- 
trophic and  atrophic  pharyngitis  {Pharyngitis  sicca). 
Chronic  inflammation  of  the  pharynx  may  be  the 
sequel  of  repeated  acute  attacks,  or  may  occur  in 
persons  who  have  not  suffered  from  acute  pharyn- 
gitis, but  who  are  great  smokers,  or  drinkers  of 
spirits,  or  who  habitually  overstrain  the  voice,  as  in 
the  case  of  clergymen,  auctioneers,  costermongers, 
&c.  It  is  frequently  found  in  association  with 
chronic  naso-pharyngeal  catarrh.  In  certain  cases 
the  inflammation  appears  to  be  of  a  chronic 
catarrhal  nature,  in  others  there  is  little  to  be  seen 
but  hypertrophic  enlargement  of  the  lymphoid 
nodules  of  the  pharynx.  No  useful  purpose  is 
served  by  describing  these  types  as  separate  condi- 
tions, since  commonly  they  are  found  in  association, 
though  one  or  other  may  predominate. 

The  term  '  atrophic  pharyngitis  '  or  '  pharyngitis 
sicca  '  is  frequently  applied  to  a  chronic  condition 
in  which  the  mucous  membrane  of  the  pharynx  is 
thinned,  smooth  and  dry  from  deficient  secretion  of 
mucus  ;  and  complaint  is  made  of  abnormal  dryness 
of  the  throat.  This  condition  may  be  found  in 
association  with  atrophic  rhinitis,  but  frequently 
occurs  independently.  In  chronic  catarrhal  cases 
the  mucous  membrane  of  the  pharynx  is  relaxed  ; 
it  has  a  slightly  congested  appearance,  and  dilated 
venules  are  seen  on  the  posterior  pharyngeal  wall, 
which  is  often  partly  hidden  by  sticky  plugs  of 
tenacious  mucus.  The  soft  palate,  tonsils,  and 
uvula  frequently  present  a  similar  condition.  In 
the  hypertrophic  or  granular  form  numerous  small 
red  gelatinous-looking  granules  are  seen  on  the 
posterior  wall  of  the  pharynx.  These  are  due  to 
an  hypertrophy  of  the  lymphoid  tissue  of  the 
pharynx  which  is  in  general  collected  around  the 
muciparous  glands.  Frequently  there  is  also  seen 
a  lateral  fold  of  thickened  mucous  membrane  and 
submucous  tissue  lying  behind  the  posterior  pillar 
of  the  fauces  and  simulating  a  third  faucial  pillar 
{lateral  hypertrophic  pharyngitis).    This  condition 
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of  hypertrophic  pharyngitis  in  some  cases  gives  rise 
to  no  symptoms  ;  in  others,  particularly  in  de- 
bilitated, neurotic  or  d3'speptic  individuals  and  in 
women  at  the  menopause,  great  complaint  is  made 
of  loss  of  voice,  heat,  a  perpetual  desire  to  clear 
the  throat  and  a  certain  amount  of  pain  and  diffi- 
culty in  swallowing.  In  children  a  condition  of  en- 
largement of  the  lymphoid  nodules  in  the  pharynx 
is  often  seen  and  is  invariably  associated  with  post- 
nasal '  adenoid  '  vegetations. 

Treatmknt. — So  many  cases  of  this  affection 
are  dependent  upon  a  general  constitutional  con- 
dition that  attention  must  always  be  first  directed 
to  the  patient's  general  health.  Thus,  if  gout, 
rheumatism,  dyspepsia,  portal  engorgement, 
anaemia,  or  a  general  neurotic  condition  be  present, 
appropriate  general  treatment  must  be  combined 
with  topical  applications  to  the  pharynx.  Smoking 
and  over-use  of  the  voice  must  be  prohibited  ;  and 
rest,  bracing  air,  and  tonics  enjoined.  Topical 
applications  are  of  limited  value.  For  the  removal 
of  tenacious  mucus,  a  solution  of  bicarbonate  of 
sodium  and  borax  (of  each  5]  to  eight  ounces  of  warm 
water)  may  be  employed  as  a  spray,  and  iodised 
glycerine  ( lodi,  gr.  vj  ;  Potassii  lodidi,  gr.  xij  ; 
01.  Menth.  pip.  ttiviij  ;  Glycerini,  ad  5]),  or 
glycerine  of  tannic  acid  may  be  applied  to  the 
pharynx  by  means  of  a  camel's-hair  brush.  The 
most  satisfactory  results  in  the  treatment  of  chronic 
pharyngitis  are  obtained  in  the  cases  in  which  the 
granular  lymphoid  hypertrophy  is  well  marked. 
The  destruction  of  the  granular  nodules  by  means 
of  the  galvano-cautery  gives  marked  and  often  last- 
ing relief.  Some  cases  of  chronic  pharyngitis  defy 
all  treatment,  particularly  those  in  which  the  patient 
declines  to  give  up  the  habit  of  smoking.  It  is  a 
fact  difficult  to  explain,  but  undoubted,  that  de- 
struction with  the  galvano-cautery  of  granular 
lymphoid  nodules  not  •  infrequently  cures  the  loss 
of  voice  from  which  patients  may  suffer.  Spraying 
with  a  5-per-cent.  solution  of  hydrochloride  of 
cocaine  renders  the  application  of  the  electric 
cautery  quite  painless.  In  atrophic  cases  (pharyn- 
gitis sicca)  the  local  application  of  glycerine 
diluted  with  an  equal  quantity  of  rose-water  relieves 
the  sensation  of  drvness  in  the  throat. 

3.  Phlegmonous  Pharyngitis  (Acute  in- 
fectious phlegmon  of  the  pharynx). — This  most  for- 
midable affection  is,  fortunately,  of  rare  occurrence. 
It  may  be  traumatic  in  origin,  but  in  not  a  few  in- 
stances no  history  of  injury  can  be  obtained.  It 
commences  as  a  severe  acute  pharyngitis  ;  the 
mucous  membrane  becomes  deeply  congested  and 
oedematous,  the  lymphatic  glands  enlarge  and  the 
neck  increases  in  bulk  and  becomes  infiltrated  and 
brawny.  The  constitutional  symptoms  are  intense, 
and  there  is  great  elevation  of  temperature  and 
rapidity  of  pulse-rate.  Deglutition  is  impossible  ; 
and  pharyngeal  cedema  along  with  laryngeal  involve- 
ment (oedema  glottidis)  cause  extreme  dyspncea  or 
even  death  from  suffocation.  In  other  cases  death 
results  from  septicaemia  or  exhaustion.  At  the 
post-mo7-tein  examination  there  are  found  intense 
diffuse  purulent  infiltration  of  the  mucous  membrane 
and  submucous  cellular  tissues  and  the  general 
appearances  of  septiccemia.  In  marked  examples 
of  this  terrible  condition  treatment  is  unavailing, 
and  death  always  results. 

4.  Erysipelatous  Pharyngitis. — By  many 
erysipelas  of  the  pharynx  is  held  to  be  identical  in 
origin  with  phlegmonous  pharyngitis  ;  but,  though 


there  is  much  to  be  said  in  favour  of  this  view,  the 
clinical  differences  are  so  great  that  it  is  well  for 
the  present  to  consider  them  two  distinct  patho- 
logical  conditions.      Er^'sipelas    may   attack  the 
pharynx  primarily  or  may  be  secondary  to  facial 
erysipelas,  the  latter  being  of  far  more  frequent 
occurrence.    The  symptoms  are  practically  those 
described  as  occurring  in  phlegmonous  pharyngitis, 
but  are  much  less  severe.    Suppuration  is  very  ex- 
ceptional in  erysipelas.    The  process  may  spread 
to  the  larynx,  causing  csdema  and  intense  dyspnoea. 
There  is  rapidity  of  pulse,  high  fever,  and  marked 
constitutional  disturbance  ;  albuminuria  occurs  in 
almost  every  case,  and  not  infrequently  delirium  and 
coma.    The  diagnosis  is  easy  in  cases  secondary  to 
erysipelas  of  the  face,  but  is  extremely  difficult  in  the 
rare  primary  examples  of  the  disease.  Erysipelas, 
though  frequently  fatal,  is,  as  a  rule,  recovered  from. 
When  death  results  it  is  in  general  due  to  heart- 
failure,  acute  oedema  of  the  larynx,  or  pneumonia. 

Treatment. — The  patient  may  be  given  ice  to 
suck,  and  a  cloth  wrung  out  of  iced  water  and 
frequently  changed  may  be  wrapped  round  the 
neck.  Nourishing  fluid  food  with  brandy  and 
digitalis  (especially  when  the  pulse  is  feeble)  and 
quinine  must  be  administered.  Tincture  of  per- 
chloride  of  iron  is,  in  the  writer's  opinion,  useless. 
Should  symptoms  of  dyspnoea  arise  due  to  acute 
cedema  of  the  larynx,  free  scarification  of  the  mucosa 
may  be  tried  ;  and  if  this  fail  rapidly  to  relieve  the 
dyspncea,  intubation  of  the  larynx  or  preferably 
tracheotomy  must  be  at  once  undertaken. 

5.  Gangrene  of  the  Pharynx  is  rare.  It 
may  be  a  sequel  to  either  of  the  two  last-described 
affections  or  may  be  met  with  in  syphilitic  disease 
of  the  pharynx.  It  is  a  very  rare  complication  of 
diphtheria,  scarlet  fever,  measles,  typhoid  fever, 
and  small-pox.  In  greatly  debilitated  patients  it 
may  supervene  on  divers  forms  of  ulceration  of  the 
pharynx.  The  gangrene  may  occur  in  patches,  or 
a  large  portion  of  the  pharyngeal  wall  (diffuse  gan- 
grene) may  be  involved  :  in  the  former  type  recovery 
commonly  takes  place  after  separation  of  the 
sloughs  ;  in  the  latter  extreme  fcetor  of  the  breath, 
enlargement  of  the  cervical  lymphatic  glands,  pro- 
found septicajmic  symptoms  with  high  fever  and 
rapid  pulse  occur,  and  death  from  heart-failure  or 
septicemia  results. 

Treatment.—  Inhalations  of  steam  charged  with 
some  volatile  antiseptic  (carbolic  acid,  thymol  or 
eucalyptus)  may  be  used  ;  or  the  pharynx  may  be 
sprayed  with  a  solution  of  biniodide  of  mercury 
(I  to  3,000)  or  permanganate  of  potassium,  or  be 
painted  with  iodised  glycerine.  Nourishing  fluid 
food  must  be  administered,  and  stimulants  and 
digitalis  will  be  needed  to  combat  the  intense  pro- 
stration. Treatment  is,  as  a  rule,  of  little  value, 
most  cases  terminating  fatallv. 

6.  Retro-pharyngeal  Abscess. — This  con- 
sists of  a  collection  of  pus  between  the  posterior 
wall  of  the  pharynx  and  the  bodies  of  the  cervical 
vertebra;.  Two  types  of  the  affection,  differing 
greatly  in  their  origin,  course  and  prognosis,  must 
be  separately  described:  (i)  the  acute  primary; 
(2)  the  chronic,  commonly  tubercular,  type. 

(i)  Acute  primary  retro-pharyngeal  abscess  is  the 
more  frequent  and  more  formidable  type.  It  may 
be  met  with  at  any  age,  but  the  great  majority  of 
cases  occur  in  very  young  children,  between  the 
third  and  twenty-fourth  months  of  life.  In  these 
young  patients  it  always  commences  as  a  suppurative 
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adenitis,  affecting  definite  lymphatic  glands, 
which  are  placed  in  front  of  the  upper  cervical 
vertebrae  on  either  side  of  the  middle  line  of  the 
neck  and  between  the  posterior  pharyngeal  wall  in 
front  and  the  prevertebral  aponeurosis  behind. 
These  glands  are  well  marked  in  infants  and  very 
young  children,  but  diminish  greatly  in  size,  or  even 
disappear  entirely,  after  the  seventh  year.  This 
suppurative  lymphadenitis  is  the  result  of  infection 
with  micro-organisms,  almost  always  streptococci, 
which  have  gained  entrance  through  some  small 
abrasion  of  the  mucous  membrane  of  the  pharynx 
or  naso-pharynx,  or  even  of  the  face  (cracks  and 
fissures,  or  possibly  as  the  result  of  eczema).  Though 
the  vast  majority  of  cases  of  acute  retro- pharyngeal 
abscess  commence  as  lymphadenitis,  the  inflamma- 
tion may  commence  in  the  connective  tissue  as  a 
result  of  mechanical  injury  or  some  ulceration  of 
the  pharyngeal  mucous  membrane.  Acute  abscesses 
in  the  case  of  adults  are  of  this  variety,  but  such 
are  quite  exceptional.  Acute  retro-pharyngeal  ab- 
scess tends  to  occur  chiefly  in  debilitated  children, 
and  in  those  who  suffer  from  syphilis,  tuberculosis 
or  acute  infective  diseases,  in  which  the  resistance 
of  the  tissues  to  microbic  infection  is  greatly  lowered. 
In  certain  cases,  however,  children  apparently  per- 
fectly healthy  are  suddenly  attacked.  The  pus  is 
commonly  very  foetid.  The  condition  develops 
rapidly ;  there  is  high  fever,  marked  snoring  at  night, 
and  pain  in  the  throat,  greatly  increased  by  swallow- 
ing. In  certain  cases  food  taken  regurgitates  through 
the  nose.  Dyspnoea  Ibecomes  urgent  ;  cyanosis 
appears  ;  there  is  stridor  and  often  cough.  The 
cervical  lymphatic  glands  are  enlarged  and  the  neck 
is  held  stiffly,  as  all  movements  are  attended  with 
much  pain.  On  inspection  of  the  pharynx  — pro- 
vided that  there  be  no  difficulty  in  opening  the 
mouth,  as  is  sometimes  the  case — the  posterior  wall 
of  the  pharynx  is  seen  deeply  congested  and 
bulged  forwards  ;  and  fluctuation  may  be  made  out, 
almost  always  in  the  pharyngeal  swelling,  and 
sometimes  externally  in  the  neck  about  the  angle  of 
the  jaw.  In  some  cases  the  bulging  occurs  chiefly 
in  the  naso-pharynx,  in  others  in  the  laryngeal 
region  ;  in  these  latter  dyspnoea  from  laryngeal 
oedema  is  particularly  threatened. 

(2)  The  chronic,  commonly  tubercular,  form  is 
the  less  frequent  type  of  retro-pharyngeal  abscess. 
It  is  almost  always  dependent  upon  tubercular 
disease  of  the  bodies  of  the  cervical  vertebrae, 
though  it  may  in  rare  instances  be  due  to  cold  ab- 
scess arising  in  connection  with  the  prevertebral 
glands,  unassociated  with  vertebral  caries.  The 
affection  is  free  from  the  marked  constitutional  dis- 
turbances described  in  connection  with  the  acute 
form.  Its  course  is  chronic  ;  there  is  little  or  no 
elevation  of  temperature  or  pain  referred  to  the 
pharynx.  Commonly  symptoms  of  disease  of  the 
bodies  of  the  cervical  vertebrre  precede  the  forma- 
tion of  an  abscess  ;  and  there  is  generally  rigidity 
and  deformity  of  the  neck.  In  contradistinc- 
tion to  the  acute  form  this  afiection  is  found  in 
children  or  young  adults,  and  is  quite  unusual  in 
infants  under  twelve  months  old.  The  pharyngeal 
swelling  and  fluctuation  are,  as  a  rule,  easily  recog- 
nised. The  prognosis,  owing  to  the  almost  constant 
association  with  vertebral  caries,  is  unfavourable. 

Treatment. — It  must  be  borne  in  mind  that  if 
the  abscess  burst  spontaneously  death  almost  in- 
evitably results,  owing  to  the  pus  gaining  entrance 
to  the  respiratory  passages  and  causing  suffocation 


or  septic  pneumonia  ;  and  that  even  before  bursting 
of  the  abscess  can  occur  a  fatal  result  may  be  caused 
by  spasm  of  the  glottis,  oedema,  or  asphyxia,  due 
to  the  bulk  of  the  abscess  obstructing  the  lower 
pharynx.  Surgical  treatment  is  therefore  always 
demanded.  In  very  urgent  cases  a  vertical  incision 
may  Ije  made  into  the  abscess  by  a  knife  introduced 
from  the  mouth  ;  but  this  method  is  objectionable, 
owing  to  the  risk  of  pus  gaining  access  to  the  air- 
passages,  and  the  probability  of  septic  infection  of 
the  abscess-cavity  occurring,  owing  to  the  open 
wound  communicating  directly  with  the  mouth. 
If  this  method  be  employed  at  all  it  must  be  with 
the  child  so  placed  that  the  pus  will 'tend  to  run  out 
of  the  mouth  rather  than  into  the  larynx,  i.e.  the 
mouth  must  be  inclined  downward.  It  is  far  better 
to  make  an  external  incision  along  the  posterior 
margin  of  the  sterno-mastoid  (Chiene),  and  after 
incising  vertically  the  deep  cervical  fascia  and  draw- 
ing forward  the  great  vessels  of  the  neck,  to  punc- 
ture the  abscess  and  dilate  the  opening  with  sinus- 
forceps.  A  drainage-tulje  is  then  introduced,  and 
in  cases  secondary  to  tubercular  disease  of  the 
vertebral  bodies  the  latter  may  be  attacked  directly, 
any  carious  or  necrotic  portions  being  removed. 
This  operation  has  the  great  advantage  that  it  can 
be  aseptically  carried  out.  It  must  be  invariably 
undertaken  in  all  chronic  tuljercular  cases,  and  is 
to  be  recommended  as  a  rule  in  the  acute  type, 
except  perhaps  in  those  instances  in  which,  owing 
to  the  abscess  being  on  the  point  of  bursting,  or  to 
extreme  dyspnoea,  the  result  of  oedema  of  the 
larynx,  the  surgeon  fears  to  administer  an  anesthetic. 
In  such  cases  incision  of  the  abscess  through  the 
mouth  is  to  be  performed. 

7.  Syphilis  of  the  Pharynx. — Syphilis  may 
attack  the  pharynx  in  the  primary,  secondary,  or 
tertiary  stage,  and  may  be  acquired  or  of  congenital 
origin. 

Primary  chancre  may  occur  on  any  part  of  the 
pharynx,  but  the  tonsil  is  by  far  its  most  frequent 
site.  The  lesion  is  seldom  characteristic,  indura- 
tion being  frequently  absent  or  little  marked,  and 
ulceration  often  very  pronounced.  Not  infrequently 
a  correct  diagnosis  is  only  arrived  at  on  the  appear- 
ance of  secondary  manifestations  of  the  disease.  , 

Secondary  syphilis  commonly  affects  the  pharynx, 
though  the  parts  that  suft'er  most  are  the  tonsils 
and  anterior  faucial  pillars.  An  erythema  especially 
involving  the  above-named  parts,  and  causing 
shedding  of  the  swollen  epithelium,  gives  place  to 
erosions,  and  several  of  these  may  coalesce  to  form 
large  irregular  or  serpiginous  patches.  These 
erosions  chiefly  affect  the  free  margin  of  the  soft 
palate,  the  tonsil,  and  pillars  of  the  fauces,  and 
much  less  frequently  are  situated  on  the  posterior 
wall  of  the  pharynx. 

Mucous  tubercles  (plaques  miiqtieuses)  are  com- 
mon in  the  same  situations.  Such  ulceration  as 
occurs  in  secondary  syphilis  is  almost  always  super- 
ficial, and  is  generally  the  result  of  the  breaking 
down  of  mucous  tubercles.  The  ulcers  have  a 
greyish  base  and  well-defined  edges,  and  though 
they  extend  superficially  they  remain  shallow.  The 
suffering  caused  by  these  lesions  seldom  exceeds  a 
moderate  degree  of  soreness,  thus  differing  markedly 
from  the  intensely  painful  tubercular  ulcerations. 
For  secondary  S3'philitic  ulcers  and  erosions,  in  addi- 
tion to  mercurial  treatment,  the  lesions  should  be 
touched  twice  daily  with  a  2-per-cent.  solution  of 
chromic  acid. 
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In  tertiary  syphilis,  the  pharynx  may  be  the  seat 
of  a  localised  gumma,  and  the  usual  situation  of 
this  lesion  is  the  posterior  wall  of  the  upper  half  of 
the  pharynx,  most  commonly  in  the  naso-pharynx, 
where  the  swelling  is  hidden  from  view  by  the  soft 
palate.  When  such  a  gumma  breaks  down  a  deep 
excavated  ulcer  (not  infrequently  involving  the  ver- 
tebral fjodies)  is  seen,  with  a  foul  discharge,  sloughy 
base  and  circular  margin,  external  to  which  is  a 
ring  of  intensely  congested  mucous  membrane. 
Owing  to  the  great  loss  of  substance  which  these 
ulcers  occasion,  much  deformity  from  cicatrisation 
is  prone  to  occur.  When  the  soft  palate  and  the 
posterior  pharyngeal  wall  are  simultaneouslv  in- 
volved, adhesion  between  these  parts  may  result. 
Stenoses  of  the  pharynx,  described  below,  com- 
monly owe  their  origin  to  tertiary  syphilis.  A 
puckered  radiating  cicatrix  on  the  posterior  wall  of 
the  pharynx  is  not  infrequently  found  as  a  result  of 
a  healed  tertiary  ulcer.  Gummatous  ulcers  are 
wonderfully  amenable  to  treatment  with  iodide  of 
pota  ssium. 

8.  Tuberculosis  of  the  Pharynx. — This  is  a 
somewhat  rare  affection  and  is  scarcely  ever  met 
with  as  a  primary  disease,  being  almost  always 
secondary  to  pulmonary  or  laryngeal  tuberculosis. 
In  such  cases  it  is  a  late  symptom  and  frecjuently 
leads  to  a  rapidly  fatal  termination.  It  is  not  un- 
common to  find  a  more  chronic  form  of  tubercular 
disease  of  the  pharynx  in  patients  suftering  from 
lupus  of  the  face  or  nasal  passages.  The  disease 
presents  itself  in  the  pharynx  in  (I)  an  acute  and 
((2)  a  chronic  type.  The  disease  commonly  com- 
mences in  the  soft  palate  or  pharynx  as  a  thickening 
of  the  mucous  and  submucous  tissue  in  which  tuber- 
cles develop.  Soon  these  break  down  into  ulcers 
which  are  shallow  and  increase  in  size  superficially 
by  coalescence  one  with  another.  Around  these 
ulcers,  which  have  greyish  cheesy  bases,  numerous 
miliary  tubercles  are  seen  covered  by  gelatinous 
transparent  mucous  membrane.  These  miliary 
tubercles  are  characteristic  of  the  disease.  Perfora- 
tion of  the  soft  palate  or  pharyngeal  wall  is  quite 
unusual.  The  affected  parts  become  infiltrated  and 
i;tiff,  and  all  movement  is  inefficiently  performed. 
Pain  is  extreme.  Swallowing  may  cause  such 
agony  that  the  patient  refuses  food  rather  than 
attempt  the  act  of  deglutition.  There  ensue  the 
usual  symptoms  of  advanced  tubercular  disease — 
wasting,  fever,  night-sweats,  and  marked  prostra- 
tion, end  ng  in  speedy  death.  In  tlie  more  chronic 
form,  so  etinies  described  as  lupus  of  the  pharynx, 
there  are  fewer  tubercles,  much  nodular  thickening, 
and  a  more  chronic  callous  form  of  ulceration.  In 
both  forms  of  pharyngeal  tuberculosis  it  is  the  rule 
to  find  the  neighbouring  lymphatic  glands  enlarged 
and  caseous. 

Treatment. — In  the  most  advanced  cases  pal- 
liative treatment  alone  is  possible,  e.g.  spraying 
the  throat  with  a  2-per-cent.  solution  of  cocaine 
hydrochloride  or  painting  the  part  with  a  solution 
(15  per  cent.)  of  menthol  in  olive-oil  or  paroleine. 
In  all  other  cases  an  attempt  at  eradicating 
the  disease  must  be  made,  for  though  permanent 
cure  is  exceptional,  marked  impro\ement  often 
results  for  a  time,  at  least,  from  curetting  with 
a  sharp  spoon  the  cocainised  pharynx  or  soft 
palate,  and  then  applying  daily  a  solution  (25  to 
75  per  cent.)  of  lactic  acid.  The  general  treat- 
ment of  tubercular  disease  will  be  at  the  same  time 
undertaken. 


9.  Tumours  of  the  Pharynx,  hinocent  and 
Malignant. — The  pharynx  is  not  a  common  seat 
of  tumours.  Among  innocent  growths  papillomata 
alone  are  not  infrequently  found.  They  may  be 
situated  on  any  part  of  the  mucous  membrane,  most 
frequently  on  the  margins  of  the  palate,  fauces  and 
uvula,  and  on  the  posterior  wall  of  the  pharynx. 
Fibromata,  lipomata,  UKvi  and  cysts  are  very  rarely 
met  with.  These  tumours  give  rise  to  symptoms 
only  when  they  are  of  considerable  size.  Fibro- 
mata and  lipomata  tend  to  assume  a  pedunculated 
appearance.  Such  tumours  as  well  as  papillomata 
may  generally  be  cut  off  with  scissors,  or,  if  of 
large  size,  removed  by  the  galvano-cautery  snare. 
Sessile  growths  must  be  enucleated  after  dividing 
the  mucous  membrane  underneath  wdiich  they  lie. 

Malignant  tumours  occur  more  frequently  in  the 
pharynx  than  do  innocent  growths.  .Sarcomata 
are  rare,  epithelioma  being  the  form  of  malignant 
tumour  commonly  met  with.  The  site  of  the 
epithelioma  is  commonly  on  the  lateral  or  pos- 
terior wall  of  the  pharynx,  but  primary  phaiyn- 
geal  epithelioma  is  much  more  uncommon  than  an 
extension  of  the  disease  from  tongue,  tonsil  or 
soft  palate  on  to  the  walls  of  the  pharynx.  In 
epithelioma  pain  is  a  prominent  symptom,  and  the 
act  of  deglutition  causes  so  great  suffering  that  the 
patient  refuses  food  ratlier  than  endure  the  agony 
attendant  on  swallowing  it.  There  is  a  sensation 
as  of  a  foreign  body  in  the  pharynx,  intense  pain  in 
the  ear  if  the  cancer  be  on  the  lateral  vvfall  of  the 
pharynx,  enlargement  of  the  cervical  lymphatic 
glands,  and  putrid  blood-stained  mucoid  secretion 
which  flows  from  the  mouth.  There  is  frequently 
difficulty  in  opening  the  jaws  sufficiently  widely  to 
enable  inspection  of  the  pharynx  to  be  satisfactorily 
undertaken.  In  sarcoma  of  the  pharynx  the  above 
symptoms  may  be  present  but  in  a  less  marked 
degree,  the  bulk  of  the  tumour  rather  than  the  pain 
it  causes  occasioning  the  chief  part  of  the  symptoms. 

When  ulceration  has  occurred  in  malignant  dis- 
ease it  sometimes  closely  simulates  the  appearance 
found  in  tertiary  syphilitic  disease,  and  the  ad- 
ministration of  iodide  of  potassium  may  be  required 
to  clear  up  the  diagnosis. 

Treatment  of  malignant  disease  of  the  pharynx 
consists  whenever  possible  in  removing  the  cancer, 
taking  care  to  cut  widely  clear  of  the  disease. 
The  operation  is  not  infrequently  successful  in 
sarcoma,  but  in  epithelioma  recurrence  of  the  disease 
is  almost  invariable.  The  tumour  may  be  attacked 
from  the  mouth,  but  this  gives  in  all  cases  insuffi- 
cient access  to  the  growth.  Sub-hyoid  or  lateral 
pharyngotomy  is  a  much  superior  method,  and  one 
or  other  should  in  all  cases  be  employed  (for  details 
concerning  these  procedures  works  on  operative 
surgery  must  be  consulted).  Epithelioma  of  the 
pharynx  in  the  condition  in  which  it  commonly 
comes  under  the  notice  of  the  surgeon,  with  con- 
siderable glandular  involvement,  is  as  a  rule  in- 
operable, or  at  any  rate  operations  undertaken  for 
its  cure  prove  futile.  In  such  cases  palliative  treat- 
ment is  all  that  remains  to  the  practitioner.  This 
may  be  summed  up  as  consisting  of  spraying  with  a 
solutif)n  (2  per  cent.)  of  cocaine  prior  to  the  taking 
of  food,  morphine  freely  administered  to  dispel  the 
agonising  pain,  and  feeding  /rr  raiuiii  when  de- 
glutition can  no  longer  be  performed. 

10.  Pharyngocele  is  the  name  given  to  a 
peculiar  bag-like  diverticulum  frequently  described 
as  an  cesophageal  pouch   (pressure-pouch  of  the 
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cesophagus).  Almost  always,  however,  these 
pouches  have  their  origin  at  the  lowest  part  of  the 
pharynx  and  should  be  described  in  connection 
with  this  part.  They  are  rare,  but  not  so  rare  as  is 
generally  held  to  be  the  case.  Their  origin  is  still 
very  obscure.  In  a  typical  example  a  pouch  is 
found  starting  from  the  pharynx  just  above  the  com- 
mencement of  the  oesophagus  and  passing  down- 
wards behind  the  gullet  and  in  front  of  the  bodies 
of  the  vertebra.  In  general  the  pouch  bulges 
towards  the  left  side,  though  the  orifice  by  which  it 
opens  into  the  pharynx  is  accurately  mesial  and  is 
commonly  slit-like  with  its  long  diameter  trans- 
verse. These  pouches  are  by  many  held  to  be  due  to 
the  pressure  exercised  by  the  food  in  deglutition 
forcing  outwards  a  hernial  protrusion  of  mucous 
membrane  and  submucous  tissue.  This  pressure  of 
the  bolus  of  food  undoubtedly  tends  to  enlarge  the 
pouch  when  once  it  is  formed,  but  the  constant 
position  of  the  orifice  points  strongly  to  the  origin 
being  traceable  to  some  congenital  malformation  ; 
commonly  there  is  no  muscular  tissue  in  the  wall 
of  the  pouch.  Pharyngoceles  rarely  cause  sym- 
ptoms until  middle  life,  when  the  sac  reaches  a 
size  sufficiently  large  to  give  rise  to  difficulty  in 
deglutition.  The  patient  may  at  the  beginning  of  a 
meal  swallow  well ;  soon  deglutition  becomes  diffi- 
cult and  some  of  the  food  is  returned,  usually  but 
slightly  changed,  but  sometimes  decomposed.  The 
more  the  pouch  is  filled  with  food  the  greater 
becomes  the  difficulty  in  deglutition.  In  certain 
cases,  especially  where  the  pouch  is  large  (i.e. 
4  inches  long  and  capable  of  holding  from  2  ounces 
to  a  quarter  of  a  pint  of  fluid),  a  softish  tumour 
is  appreciable  in  the  neck  and  can  be  emptied  by 
external  pressure.  In  time  the  symptoms  become 
so  marked  that  death  from  starvation  threatens.  In 
order  to  appreciate  the  information  obtainable  from 
the  passage  of  a  bougie,  it  must  be  remembered 
that  at  one  time  the  bougie  may  pass  without  diffi- 
culty into  the  stomach  (say  16  inches  or  more)  and 
at  the  next  essay  may  be  caught  in  the  pouch  and 
its  further  progress  arrested.  In  the  slighter  cases, 
in  which  the  pouch  is  small,  pressure  on  the  neck 
has  been  recommended  during  deglutition  to  prevent 
food  entering  the  sac.  Palliative  treatment,  how- 
ever, is  of  no  avail.  Extirpation  of  the  sac  has  been 
in  several  cases  safely  performed  with  the  most 
gratifying  result.  It  can  be  carried  out  by  an  in- 
cision on  the  left  side  of  the  neck  along  the  anterior 
margin  of  the  sterno-mastoid  muscle.  A  sound  in- 
troduced into  the  pouch  through  the  mouth  greatly 
facilitates  the  procedure. 

1 1.  Stenosis  of  the  Pharynx  is  commonly  the 
result  of  the  cicatricial  contraction  of  syphilitic 
ulcerations,  but  may  owe  its  origin  to  burns,  scalds, 
tubercular  ulceration  or  to  traumatism.  The  most 
frequent  form  is  the  result  of  adhesions,  commonly 
partial,  rarely  complete,  between  the  soft  palate 
and  neighbouring  parts,  particularly  the  posterior 
wall  of  the  pharynx.  Stenosis  of  the  laryngeal 
portion  of  the  pharynx  is  fortunately  much  more 
uncommon.  In  complete  adhesion  of  the  soft 
palate  to  the  posterior  pharyngeal  wall  nasal  respira- 
tion is  impossible  and  the  mouth  becomes  dry  from 
mouth-breathing.  The  senses  of  smell  and  taste 
practically  disappear  and  speech  is  indistinct. 
Should  the  soft  palate  be  dragged  downwards  and 
adhere  in  part  to  the  base  of  the  tongue,  the 
narrowing  may  become  so  extreme  that  only  a  small 
rubber  tube  may  be  able  to  pass  through  the  stric- 


tured  opening.  In  such  instances  swallowing  be- 
comes a  matter  of  the  utmost  difficulty  and  the 
patient  must  be  fed  with  fluids  or  semi-solids  only. 
Examples  of  stenosis  such  as  the  above  are  easily 
recognised.  In  the  diagnosis  of  narrowing  of  the 
lower  part  of  the  pharynx  the  laryngoscope  will  be 
needed.  Stenosis  in  this  situation  is  most  serious, 
respiration  and  deglutition  being  both  gravely  com- 
promised ;  and  there  is  great  danger  of  asphyxia  due 
to  the  impaction  of  a  bolus  of  food  during  its  pro- 
longed passage  through  the  narrowed  tube  of  the 
lower  pharynx.  Complete  stenosis  in  this  region  is 
obviously  incompatible  with  life. 

Treatment. — As  a  rule  examples  of  partial  adhe- 
sion of  soft  palate  to  the  posterior  wall  of  pharynx 
and  to  the  base  of  tongue  are  best  left  alone.  If  the 
former  be  complete  it  may  be  divided,  and  an  india- 
rubber  ball,  which  can  be  inserted  into  the  orifice 
and  blown  up  in  situ,  may  be  used  to  prevent  re- 
adhesion.  In  extreme  cases  of  the  latter  form  the 
stricture  may  be  '  nicked '  by  cutting  upwards  into 
the  soft  palate,  and  bougies  frequently  passed  or  a 
tube  worn  for  some  time.  The  tendency  to  re- 
contraction  is  very  great.  Stenosis  of  the  lower 
part  of  the  pharynx,  when  marked,  demands  opera- 
tive treatment  owing  to  the  risk  of  asphyxia.  A 
preliminary  tracheotomy  having  been  performed, 
the  stricture  is  incised  in  a  backward  and  upward 
direction  with  the  aid  of  the  laryngoscope,  and 
dilatation  by  bougies  must  be  carried  out  regularly. 
In  all  the  above  cases  treatment  is  most  dishearten- 
ing owing  to  the  great  tendency  to  re-contraction 
that  is  present.  It  is,  however,  remarkable  how 
little  stenosis  due  to  partial  palatal  adhesion  seems 
to  distress  many  patients. 

12.  Foreign  Bodies  in  the  pharynx  are  as  a 
rule  substances  which  the  patient  has  attempted  to 
swallow.  Their  removal  is  in  general  easily  effected 
by  means  of  the  finger,  within  reach  of  which  they 
commonly  lie,  or  by  curved  forceps.  They  are 
frequently  fish-bones,  or  splinters  of  bones  of 
mammals  or  birds  ;  not  infrequently,  however,  in 
gluttonous  individuals,  a  large  bolus  of  food — 
commonly  meat — becomes  impacted  in  the  lower 
pharynx,  and  may  rapidly  cause  death  from  asphyxia. 
Such  may  demand  the  instant  performance  of  a 
laryngotomy  to  save  life,  after  which  the  bolus  of 
food  may  be  extracted  by  the  mouth  or  pushed 
down  into  the  stomach  by  means  of  a  bougie. 
Foreign  bodies  in  the  pharynx,  e.g.  coins,  nuts, 
fruit-stones,  &c. ,  which  children  have  previously 
had  in  their  mouths,  may  commonly  be  got  rid  of 
by  holding  the  little  patients  up  by  the  legs  and 
stimulating  coughing  by  tickling  the  throat  with  a 
feather,  or  by  shaking  the  child  so  held  head  down- 
wards. 

13.  Neuroses   of  the    Pharynx   may  be 

divided  into  [a)  motor  ;  and  [h]  sensory. 

[a]  Moto)-  neuroses  may  be  paralytic  or  spasmodic. 
Paralysis  of  the  soft  palate  is  commonly  diphtheritic 
in  origin.  Paralysis  of  the  pharyngeal  constrictors 
is  more  commonly  the  result  of  hysteria,  or  of 
central  origin  as  in  bulbar  paralysis,  though  it  may 
occur  as  a  sequel  of  diphtheria.  Frequently  the 
paralysis  is  imilateral,  though  it  may  affect  both 
sides.  Paralysis  of  the  pharyngeal  constrictors 
causes  difficulty  in  deglutition  when  unilateral,  and 
when  bilateral  the  act  of  swallowing  cannot  be 
performed  and  the  patient  must  be  fed  with  a  tube. 
The  treatment  of  the  paralysis  depends  upon  its- 
cause.    In  post-diphtheritic  paralysis  in  which  th& 
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prognosis  is  very  good,  stryclmine  administered 
internally  is  of  undoubted  benefit,  and  some  good 
may  result  from  local  application  of  the  faradic 
current. 

Spasm  of  the  pharynx  is  seen  as  a  very  formidable 
symptom  in  hydrophobia  and  sometimes  in  tetanus 
{see  Tetanus),  but  apart  from  these  terrible  maladies 
it  is  almost  always  of  functional  origin.  It  is 
common  in  hysteria,  in  which  condition  difficulty 
in  deglutition  due  to  this  cause  is  not  infrequently 
complained  of,  and  may  also  be  observed  in  neurotic 
individuals,  particularly  jn  association  with  tonsil- 
litis and  chronic  pharyngitis.  The  treatment  must 
be  directed  to  the  cause. 

{b)  Sensory  neuroses. — Anjesthesia  of  the  pharynx 
may  be  due  to  hysteria,  diphtheria,  bulbar  paralysis, 
or  general  paralysis.  It  may  be  complete  or  partial, 
unilateral  or  bilateral,  and  is  commonly  found  in 
association  with  paralysis  of  the  larynx  and  soft 
palate.  Should  the  larynx  be  sufficiently  anesthetic 
to  permit  of  food  entering  it  the  symptoms  are 
urgent,  otherwise  they  are  in  general  but  little 
noticed.  Hyperjesthesia  and  abnormal  sensations 
of  heat,  foreign  body,  pricking,  smarting,  spasm, 
or  obstruction  in  the  pharynx  are  chiefly  noticed  in 
hysterical  patients,  though  they  may  be  met  with  in 
gouty  patients,  in  dyspeptic  alcoholics  and  hypo- 
chondriacs. The  most  common  form  of  parsesthesia 
is  that  in  which  a  neurotic  female  complains  of  a 
lump  in  the  throat  {globus  hysterictis). 

Neuralgia  is  uncommon  and  may  be  very  severe. 
It  is  most  frequently  seen  in  neurotic  women  in 
whom  there  is  some  slight  abnormality,  e.g.  chronic 
pharyngitis. 

14.  Pharyngomycosis  Leptothricia. — The 

Leptothrix  buccalis  is  a  fungus  which  may  be  con- 
sidered a  normal  inhabitant  of  the  human  mouth, 
and  it  is  difficult  to  understand  why  in  certain  cases 
it  takes  on  an  abnormal  activity  of  growth  and 
forms  milk-white  patches  on  the  tonsils,  fauces, 
tongue,  posterior  third  of  the  soft  palate,  or  posterior 
wall  of  pharynx.  The  scrapings  from  these  patches 
show,  on  microscopical  examination,  the  long 
threads  of  the  fungus  with  stratified  epithelial  cells 
and  amorphous  granular  detritus.  The  patches  of 
growth  are  commonly  circumscribed,  somewhat 
firmly  adherent  to  the  mucous  membrane,  and 
raised  above  its  surface.  There  is  no  surrounding 
mflammation.  The  symptoms  caused  by  this  con- 
dition are  in  general  trivial  ;  heat,  irritation  and 
dryness  in  the  throat  are  complained  of,  and  some- 
times a  degree  of  dysphagia  or  cough.  There  is  no 
fever,  increase  of  pulse-rate,  pain,  or  other  consti- 
tutional symptom,  and  the  absence  of  these  dif- 
ferentiates the  condition  from  diphtheria.  When 
the  tonsils  alone  are  affected,  the  condition  might 
be  mistaken  for  chronic  lacunar  tonsillitis  ;  a  closer 
examination  will,  however,  show  that  the  adherent 
milky-white  patches  are  very  different  from  the 
yellow  cheesy  foul-smelling  pellets  that  lie  in  and 
are  easily  turned  out  of  the  tonsillar  crypts.  Carious 
teeth,  chronic  tonsillar  enlargement,  dyspepsia  and 
impairment  of  the  general  health,  all  seem  to  pre- 
dispose to  the  immoderate  growth  of  the  fungus. 
The  treatment  commonly  advised  consists  in  re- 
moving the  patches,  preferably  by  burning  with 
the  galvano-cautery,  but  recurrence  is  the  rule,  and 
this  method  is  very  unsatisfactory.  It  is  an  un- 
doubted fact  that  most  cases  left  alone  get  well 
without  topical  treatment.  It  is  therefore  wiser  to 
attend  to  the  general  health,  enjoining  sea-air  and 


tonics,  and  to  pay  particular  attention  to  the  diges- 
tive functions  and  to  the  hygiene  of  the  mouth. 
A  visit  to  the  dental  surgeon,  with  extraction  ot 
stumps,  filling  of  carious  teeth  and  removal  of  the 
tartar,  followed  by  amputation  of  the  tonsils  or 
destruction  of  their  crypts,  will  in  many  cases  prove 
effectual  in  curing  a  condition  which  has  defied 
many  applications  of  the  galvano-cautery. 

Herbert  F.  Waterhouse. 

PHIMOSIS  {<i,n>.oo>,  I  confine).— Synon.  :  Fr. 
and  Ger.  Phimosis^ — A  morbid  condition  of  the 
penis,  in  which  the  prepuce  cannot  be  drawn  liack 
over  the  corona  of  the  glans.  See  Penis,  Diseases 
of. 

PHLEBITIS  (<f)Aeif(,  a  vein).— Inflammation  of 
a  vein.  See  Phlegmasia  Dolens  ;  and  Veins, 
Diseases  of. 

PHLEBOLITH  {^Kt^,  a  vein  ;and  A/0oy,  a  stone). 
A  concretion  formed  in  a  vein.  Sec  Concretions  ; 
and  Veins,  Diseases  of. 

PHLEBOTOMY  a  vein;  and  TeVco;,  I 

cut). — A  synonym  for  venesection.  See  Blood, 
Abstraction  of. 

PHLEGM  ((pAe'7w,  I  burn;  I  am  inflamed). — 
A  popular  name  for  sputum  or  expectoration.  See 
Expectoration  ;  and  Sputum,  Examination  of. 

PHLEGMASIA  DOLENS  {Phlegmasia,  inflam- 
mation ;  and  (fo/dv/i,  painful). — Synon.:  Phlegma- 
sia Alba  Dolens  ;  Pop.  White  Leg  ;  Fr.  Phlegmasia 
Alba  Dolens  ;  Ger.  Phlegmasia  Dolens. 

This  is  a  disease  having  very  distinct  characters 
and  easily  identified.  It  has,  therefore,  been  long 
familiarly  known  both  to  the  profession  and  the 
public.  Except  in  lying-in  women  it  is  uncommon, 
few  medical  men  seeing  well-marked  or  charac- 
teristic cases  of  it  under  any  other  circumstances  ; 
and  it  is  for  the  most  part  as  a  disease  of  the  puer- 
peral state  that  it  has  been  the  subject  of  study  and 
investigation. 

^Etiology.  —  Phlegmasia  dolens  affects  both 
sexes,  and  no  age  is  exempt  from  it.  It  has  been 
met  with  in  the  new-born  infant  as  the  result  of  a 
septic  condition.  It  may  attack  any  part  of  the 
body,  but  one  or  other  of  the  lower  limbs  is  the 
ordinary  seat  of  the  disease.  Occasionally  it  seizes 
one  lower  limb  first  and  then  the  other,  or  may 
extend  from  the  one  to  the  other.  The  well- 
characterised  disease,  as  it  affects  lying-in  women, 
is  an  affection  of  one  or  other  of  the, lower  limbs, 
very  rarely  of  both.  The  left  leg  is  far  more  fre- 
quently affected  in  the  puerperal  state  than  the 
right  ;  and  the  left  leg  is  supposed  to  be  more  fre- 
quently affected  than  the  other  under  whatever  cir- 
cumstances the  disease  occurs.  In  lying-in  women 
the  comparative  frequency  of  this  affection,  and  of 
several  other  morbid  conditions  on  the  left  side,  is 
believed  to  depend  on  the  circumstance  that  the 
parts  on  that  side  of  the  pelvis  are  more  frequently 
subjected  to  pressure  and  bruising  than  the  parts  on 
the  other  side.  Tears  of  the  cervix,  for  example, 
are  somewhat  more  frequent  on  the  left  than  the 
right  side.  This  probably  arises  from  the  compara- 
tive frequency  of  the  right  lateral  obliquity  of  the 
uterus  throwing  the  direction  of  the  uterine  power 
of  labour  across  the  mesial  line  to  the  left  side  of 
the  pelvis.  The  disease  affects  multiparce  more  than 
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primiparse.  It  is  prone  to  recur  in  successive  con- 
finements. 

From  the  variety  of  circumstances  under  which 
phlegmasia  dolens  may  occur  it  will  be  easily  ap- 
prehended that  it  may  arise  in  any  period  of 
pregnancy  or  of  the  puerperal  state,  but  the  usual 
time  of  its  appearance  in  lying-in  women  is  the 
second  week  after  delivery.  It  rarely  commences 
in  the  first  week,  less  rarely  in  the  third  ;  seldom 
subsequently  in  the  puerperal  state. 

The  special  proneness  of  lying-in  women  to  this 
disease  probably  depends  on  the  changes  in  the 
blood,  viz.  the  increase  in  the  amount  of  water  and 
in  the  number  of  the  white  corpuscles,  and  the 
diminution  in  the  amount  of  the  albumen  and  in 
the  number  of  red  corpuscles,  which  prevails  during 
pregnancy,  and  on  the  natural  formation  of  throm- 
boses in  the  uterine  sinuses  at  its  termination. 

Besides  the  puerperal  state,  other  conditions 
render  a  patient  liable  to  phlegmasia  dolens. 
Among  these  are'  convalescence  from  fever — 
especially  typhoid — dysentery,  disease  of  the  rectum, 
malignant  disease  of  the  uterus,  uterine  fibroids, 
arrest  of  menses,  and  malignant  and  tubercular 
disease  generally.  Occurring  in  connection  with 
any  of  these  conditions  the  disease  may  vary  greatly 
in  severity,  from  being  scarcely  recognisable  to  its 
utmost  degree  of  intensity.  But  its  liability  to 
severity  is  not  the  same  in  all  circumstances.  For 
example,  in  connection  with  malignant  diseases  of 
the  womb  it  is  often  very  slight  and  chronic.  The 
complaint  has  been  frequently  observed  to  affect 
the  leg  of  the  side  corresponding  with  a  previously 
commenced  pleurisy.  Wallich  and  Pinard  regard 
this  pleurisy  as  probably  due  to  small  pulmonary 
infarctions. 

Anatomical  Characters. — The  post-mortem 
appearances  referable  to  phlegmasia  dolens  vary, 
especially  in  the  presence  or  absence  of  thrombosis 
of  the  veins.  Phlebitis  and  thrombosis  are,  how- 
ever, generally  found,  with  more  or  less  associated 
inflammation  of  connective  tissue  and  of  the  lym- 
phatics. The  intravenous  blood-clots  vary  in 
extent,  sometimes  occurring  as  high  as  the  vena 
cava  inferior.  They  vary  in  appearance,  being 
more  or  less  decolourised,  more  or  less  softened,  or 
even  in  parts  diffluent.  They  may  be  adherent  to 
the  veins,  partially  organised  or  separable  from 
them.  They  may  entirely  block  the  veins,  or  may 
allow  the  passage  of  blood  between  them  and  the 
wall  of  the  vein  or  through  their  substance  as  by 
a  tunnel.  In  recent  cases  the  clot  adheres  to  the 
internal  coat  of  the  vein,  which  is  blood-stained. 
The  coats  are  thickened  and  inflamed,  and  the 
surrounding  cellular  tissue  is  also  sometimes 
specially  hardened.  In  cases  complicated  with 
pysemia  there  may  be  found  suppuration  of  the 
clots,  and  other  appearances  observed  in  that  con- 
dition. 

Pathology. — Various  theories,  which  reflect 
the  pathology  of  the  times  at  which  they  appeared, 
have  been  held  concerning  the  nature  of  phlegmasia 
dolens.  The  disease  was  ascribed  to  a  metastasis 
of  lochia  -  by  many  pathologists,  and  by  others  to  a 
metastasis  of  milk.  The  discovery  of  the  lympha- 
tics in  the  last  century  led  to  the  first  attempts  of  a 
truly  scientific  kind  to  solve  the  mystery  of  the 
nature  of  this  affection,  the  suggestion  being  that  it 
arose  from  their  injury  and  obstruction.  The  next 
attempt  to  account  for  this  disease  was  based  on 
the  important  discovery  of  the  thrombosis  of  the 


veins  of  the  affected  limb.  This  was  erroneously 
assumed  to  be  an  invariable  or  essential  condition 
of  the  disease,  which  was  accordingly  now  regarded 
as  phlebitic.  But  the  occurrence  of  the  lesions 
regarded  as  essential,  the  phlebitis  and  thrombosis, 
without  the  development  of  the  characteristic  ap- 
pearances of  the  affected  limb  ;  and,  on  the  other- 
hand,  the  occurrence  of  the  characteristic  appear- 
ances without  the  simultaneous  presence  of  the 
phlebitis  and  thrombosis,  demonstrated  the  insuf- 
ficiency of  the  phlebitic  theory.  The  next  theory  to 
be  mentioned  is  a  sort  of  retrogression  to  humoral 
pathology.  It  alleged  that  a  morbid  condition 
of  the  blood,  of  undefined  nature,  is,  along  with 
phlebitis  and  thrombosis,  necessary  for  the  produc- 
tion of  the  disease. 

Another  theory  is  that  the  disease,  as  it  is  seen  in 
lying-in  women,  is  essentially  a  parametritis,  pro- 
bably of  septic  origin — that  is,  an  affection  of  the 
cellular  tissue,  commencing,  indeed,  in  the  close 
neighbourhood  of  the  womb,  but  extending  to  re- 
mote parts,  and,  it  may  be,  prevailing  in  them,  while 
the  original  inflammatory  affection  of  the  womb 
and  its  immediate  neighbourhood  has  diminished, 
or  even  disappeared.  Parametric  inflammation 
extends  in  a  similar  manner  occasionally  as  far 
as  the  cellular  tissue  around  the  kidney.  When 
it  extends  to  a  limb,  it  is  believed  to  be  the  cause 
of  the  phlegmasia  dolens,  and  to  have  the  phlebitis 
and  lymphangitis  with  their  secondary  thromboses 
as  its  consequences. 

The  divergence  of  the  views  as  to  the  causation 
of  phlegmasia  is  probably  in  part  due  to  the  fact 
that  there  is  more  than  one  variety  of  the  disease. 
We  may  distinguish  a  thrombotic  form  in  which 
the  clotting  of  the  blood  in  the  vein  is  either  a 
primary  condition  or  due  to  some  mild  degree  of 
septic  infection,  and  a  cellulitic  or  parametritic 
form  in  which  the  cause  of  the  thrombus  is  to  be 
found  in  the  inflammatory  changes  occurring  out- 
side the  vessel  wall.  The  occurrence  of  apyrexial 
cases  of  endometritis,  due  to  the  presence  of  the 
streptococcus  in  utero,  shows  that  the  absence  of  rise 
of  temperature  does  not  exclude  some  degree  of  septic 
infection  ;  and  the  fact  that  in  the  great  majority  of 
cases  of  white  leg  there  is  some  degree  of  fever 
tends  to  show  that  a  mild  form  of  septic  infection  is 
the  commonest  exciting  cause.  Further  evidence 
in  favour  of  this  view  is  to  be  found  in  the  fact 
that  Widal  and  Chantemesse  have  demonstrated  the 
presence  of  streptococci  in  the  clot  in  the  affected 
veins  in  the  uterus  and  broad  ligaments  in  three 
cases  complicated  by  phlegmasia  alba  dolens.  It 
may  well  be  urged  that  every  case  of  true  white  leg 
in  which  both  the  veins  and  the  lymphatics  are 
affected,  as  distinguished  from  what  may  be  termed 
a  swelled  leg  where  the  veins  alone  are  involved,  is 
the  result  of  some  degree  of  septic  infection  at  the 
time  of  delivery.  That  this  is  so  in  the  parametritic 
variety,  associated  as  it  often  is  with  extensive  in- 
volvement and  sloughing  of  the  subcutaneous  tissue, 
there  can  be  no  doubt. 

In  the  primary  thrombotic  form  of  phlegmasia  the 
occurrence  of  the  thrombus  is  usually  attributed  to- 
the  increased  tendency  of  the  blood  in  the  puer- 
perium  to  coagulate,  acting  in  conjunction  with 
dilatations  of  the  veins  and  a  feeble  circulation. 
Further  bacteriological  investigations  are  required 
to  prove  that  this  form  of  white  leg  can  occur  in- 
dependently of  septic  infection. 

The  great  barrier  to  progress  in  our  knowledge 
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of  the  nature  of  phlegmasia  dolens  is  the  rarity 
of  post-mortem  investigations,  and  the  sometimes 
doubtful  character  of  the  evidence  they  afford. 
Very  few  unexceptionable  post-mortem  investiga- 
tions have  ever  been  made  in  this  disease.  Such 
an  inspection  must  be  made  in  an  early  stage,  and 
in  a  patient  dying  accidentally  from  some  cause  un- 
connected with  the  disease  of  the  limb.  Now,  the 
disease  is  not  only  not  fatal  in  an  early  stage,  but  it 
might  be  asserted  that  by  itself  it  is  not  fatal  at  all 
— that  death,  apparently  from  it,  occurs  only  in 
complicated  cases — in  such  as  run  an  extraordinary 
and  rare  course. 

Symptoms. — As  a  rule,  phlegmasia  dolens  is  pre- 
ceded by  a  slight  access  of  feverish  phenomena, 
seldom  by  a  distinct  rigor.  There  is  also  some- 
times an  indefinite  malaise  for  a  day  or  two,  before 
the  pain  in  the  limb  is  complained  of.  Another 
premonitory  symptom  is  described,  but  it  is  certainly 
not  always  present — namely,  pain  and  tenderness 
in  the  region  of  the  womb,  especially  affecting 
that  side  of  it  corresponding  to  the  limb  about  to 
be  swollen. 

The  first  definite  announcement  of  the  disease  is 
generally  acute  pain  along  the  course  of  the  femoral 
vein,  or  in  the  calf,  or  above  the  ankle.  In  these 
situations  the  thrombosed  vein  can  frequently  be 
felt,  but  not  invariably,  for  sometimes  the  tender- 
ness, sometimes  the  swelling,  prevents  its  being 
made  out  ;  and  sometimes  this  thrombosis  is  absent, 
at  least  in  parts  where  it  can  be  felt  through  the 
skin.  Soon  the  pain  and  tenderness  extend  over 
the  whole  affected  parts,  which  may  be  the  whole 
limb,  and  often  a  feeling  as  of  aching  in  the  bones 
is  complained  of.  The  pain  is  sometimes  along 
the  internal  saphenous  vein,  which  may  be  traced  by 
the  finger  till  it  dips  to  join  the  femoral. 

Simultaneously  with  the  complaint  of  pain,  or 
within  a  day  or  two  after  it,  swelling  appears,  which 
gradually  spreads  and  increases  in  hardness.  This 
swelling  is  not  like  ordinary  oedematous  or  ana- 
sarcous  swelling  in  the  sensation  it  communicates 
to  the  hand  of  the  physician,  or  in  the  history  of  its 
commencement  and  progress.  When  it  commences, 
and  again  as  it  disappears,  it  maybe,  comparatively 
to  its  perfect  state,  soft,  and  it  may  pit  on  pressure  ; 
but  when,  a  few  days  after  its  appearance,  it  is 
fully  developed,  it  is  very  tense,  and  nearly  as  hard 
as  a  solid  india-rubber  ball,  and  does  not  pit  on 
pressure.  The  swelling  may  appear  at  once  all  over 
the  limb,  but  frequently  it  commences  aljove  and 
spreads  downwards.  Sometimes  the  inverse  course 
is  followed.  It  not  rarely  affects  only  the  lower 
parts  of  a  limb,  very  rarely  the  upper  parts  only. 
It  does  not  affect  the  posterior  more  than  the 
anterior  surface  of  the  limb.  It  rounds  off  the 
■figure  of  the  limb,  but  does  not  distend  the  skin  or 
destroy  the  form  so  entirely  as  anasarca.  If  the 
skin  is  pricked  the  exudation  is  a  coagulable 
lymph.  Vesicles  or  blisters  are  at  times  present 
on  the  skin.  Occasionally  there  is  an  erythe- 
matous blush  over  parts  of  the  limb  ;  but  this  is  not 
common,  and  it  may  be  confined  to  a  narrow 
strip  along  the  course  of  a  subcutaneous  vein  or 
lymphatic. 

In  a  characteristic  and  fully  developed  case,  such 
as  is  frequently  observed  in  the  puerperal  state, 
the  limb  presents  a  remarkable  appearance.  The 
swelling  affects  the  labium  and  hip  and  the  whole 
limb,  only  rarely  rising  higher.  The  form  of  the 
limb  is  partly  retained,  but  its  features  are  all 


rounded  and  nearly  lost  in  the  swelling.  Its  colour 
is  white,  and  hence  the  name  occasionally  used  of 
'  white  leg,'  and  formerly  of  'milk  leg,'  when  it 
was  supposed  to  be  due  to  a  metastasis  of  milk. 
But  besides  being  pale,  it  is  glossy  ;  or  its  surface 
resembles -that  of  polished  marble,  and  the  disease 
is  sometimes  called  '  marble  leg. '  In  the  milder 
cases  the  swelling  is  less,  and  softer,  and  may  be 
confined  to  a  part  of  the  limb. 

The  limb  may  be  kept  in  an  extended  attitude, 
or  it  may  be  slightly  flexed  at  the  joints.  Move- 
ment of  it  causes  much  suffering,  and  the  power  of 
voluntary  motion  is  almost  completely  lost  while 
the  disease  continues. 

After  the  disease  has  lasted  nine  days  or  there- 
abouts, it  generall)'  makes  no  further  progress,  but 
recedes,  the  pain  and  swelling  diminishing.  The 
rate  of  this  recession  varies  very  much,  being  pro- 
bably more  or  less  directly  in  proportion  to  the 
restored  permeability  of  the  vessels.  In  about 
68  per  cent,  of  the  cases  complete  resolution  occurs. 
In  a  favourable  case  several  weeks  may  elapse 
before  the  disease  disappears,  while  in  other  cases 
the  cure  may  be  further  or  even  indefinitely  de- 
layed. The  temperature  throughout  rarely  exceeds 
102°,  and  is  often  less. 

Complications. —  The  disease  is  sometimes 
complicated  by  other  aftections,  or  by  aggravations 
of  some  of  its  conditions.  Among  such  occurrences 
are  inflammation  and  supiairation  of  the  intrinsic 
joints  of  the  pelvis,  erysipelas,  limited  abscesses  of 
periphlebitic  origin,  diffuse  suppuration  of  cellular 
tissue,  gangrene  of  any  part  or  of  a  varying  amount 
of  the  entire  lower  portions  of  the  aflected  limb. 
These  complications  or  aggravations  cause  much 
danger  to  life,  and  in  this  respect  their  influence 
varies  according  to  circumstances.  But  there  are 
other  complications  or  aggravations  which  are  more 
often  fatal.  They  may  be  summed  up  in  the  terms 
'embolism'  and  '  pyjemia,'  and  are  the  conse- 
quences, on  the  one  hand,  of  detachment  of  a 
thrombus  in  the  femoral,  or  in  still  larger  veins,  or, 
on  the  other  hand,  of  a  more  slow  breaking  up  ot 
blood-clots  into  debris,  more  or  less  puriform, 
which  enters  the  circulatory  current,  and  induces  a 
general  toxEemia,  simple  or  infective,  according  to 
the  conditions  under  which  the  clots  soften. 

Sequel.»e.  —  The  most  frequent  sequela  of 
phlegmasia  dolens  is  persistent  aching  of  the  limb. 
This  is  liable  to  be  increased  by  cold  and  damp 
weather,  and  b}'  derangement  of  the  general  health, 
as  well  as  by  exercise.  Another  is  a  tendency  to 
oedema  of  the  ankles,  more  or  less  persistent. 
Sometimes  the  limb  remains  deficient  in  muscular 
power.  The  atrophy  of  the  muscles  may  lead  to 
the  development  of  club  foot.  Rarely,  the  Hmb  is 
not  only  powerless  but  wasted.  And  in  some  very 
uncommon  cases  it  is  the  subject  of  a  great  hyper- 
trophy of  the  cellular  tissue,  simultaneous  with 
muscular  wasting  ;  and  this  cellular  hypertrophy 
may  be  complicated  with  more  or  less  extensive  and 
intractable  ulceration.  Such  cases  probably  result 
from  permanent  destruction  of  large  vascular  areas. 

Diagnosis. — The  diagnosis  of  phlegmasia  dolens 
requires  no  discussion.  The  disease  can  scarcely 
be  confounded  with  any  other  if  its  history  is  taken 
into  consideration  :  only  it  is  necessary  to  remember 
that  osdema  with  phlebitis  or  accompanying  varicose 
veins  may  somewhat  resemble  it. 

Treatment.  —  The  treatment  of  phlegmasia 
dolens  should  be  both  constitutional  and  local.  As 
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the  condition  often  runs  a  somewhat  asthenic 
course,  in  the  early  stage  ammonia  in  effervescence, 
with  quinine,  according  to  the  amount  of  pyrexia 
present  and  the  general  condition  of  the  patient, 
and  in  the  later  stage  iron,  are  generally  useful, 
with  as  much  sedative  as  may  be  indicated  by  the 
severity  of  the  pain.  Local  treatment  is  very  im- 
portant. The  limb  is  to  be  kept  at  rest,  either  in 
an  extended  or  flexed  position,  as  may  prove  most 
comfortable,  and  supported  on  a  pillow  raised  at 
the  foot,  with  the  pressure  of  the  bedclothes  kept 
off  by  a  cradle.  Sometimes  hot  belladonna-fomen- 
tations are  most  comfortable  to  the  patient's  feel- 
'  ings,  but  more  frequently  wrapping  the  limb  in 
cotton  wool  sprinkled  with  equal  parts  of  belladonna 
and  chloroform  liniments,  with  oil-silk  outside, 
gives  the  greater  relief.  When  the  swelling  is 
subsiding  gentle  bandaging  with  a  light  flannel 
bandage  is  very  serviceable.  If  the  phlegm.asia  be 
associated  with  septicEemia,  its  general  treatment 
will  of  course  vary  with  the  general  treatment  of 
the  toxaemia. 

After  the  acute  stage  of  the  disease  is  past,  the 
sequelffi  have  to  be  dealt  with.  Of  these  the  most 
frequent  are  aching,  swelling,  cedema,  and  muscu- 
lar weakness  of  the  limb  ;  and  for  these  the  most 
efficient,  but  by  no  means  invariably  successful, 
remedies  are  frictions,  bandaging,  and  faradisation. 
After  all  active  disease  has  disappeared,  and  after 
danger  of  dislodging  thrombi  has  passed,  the 
patient  may  resume  the  use  of  the  leg.  No  exact 
statement  can  be  made  of  the  time  at  which  the 
danger  of  embolism  is  passed.  It  may  prove  sud- 
denly fatal  as  late  as  thirty-seven  days  after  de- 
livery. 

The  very  rare  form  of  the  disease  accompanied 
by  extensive  cellulitic  inflammation  of  the  sub- 
cutaneous tissues  of  the  thighs  requires  energetic 
stimulant  treatment,  and  free  incisions  may  have  to 
be  made. 

Persistent  local  hardness  and  tenderness,  pro- 
bably periphlebitic,  may  be  treated  locally  by 
gentle  frictions  with  a  mixture  of  mercurial  and 
belladonna  ointments,  but  in  using  frictions  of  all 
kinds  the  danger  of  dislodging  a  thrombus  is  not 
to  be  overlooked.  Internally,  small  doses  ot 
potassium  iodide  with  quinine  or  iron  are  useful 
adjuvants. 

J.  Matthews  Duncan. 
George  F.  Blacker. 
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PHLEGMON  ("JjAsV,  I  burn — as  a  medical 
term,  glow,  am  inflamed). — Synon.  :  Fr.  Phlegmon  ; 
Ger.  Entziinclungsgeschwuht. — This  term  may  be 
defined  as  a  circumscribed  area  of  connective  tissue 
in  process  of  acute  inflammation.  The  word  is 
now  almost  obsolete. 

PHLEGMONOUS.— A  term  apphed  to  ex- 
tremely acute  inflammation  of  the  cellular  tissue, 
spreading  widely,  and  accompanied  by  great  exu- 
dation, with  brawny  hardness,  intense  redness, 
heat,  and  pain.    See  Cellulitis. 

PHLYCTENULE  {<pKvK-fawa,  a  blister).— A 
small  vesicle,  not  exceeding  in  bulk  the  diameter  ot 
a  pea,  as  in  sudamina,  miliaria,  and  herpes.  The 
term  is  sometimes  also  used  in  connection  with 
ophthalmia.    See  p.  502. 


PHOSPHATIC  CALCULUS.— Description. 
Phosphate-of-lime  calculi  are  sometimes  formed  in 
the  kidney,  but  much  more  frequently  phosphatic 
stones  are  a  secondary  deposit  on  some  pre-existing 
nucleus.  They  form  dense  or  porous  white  layers, 
frequently  showing  the  glistening  crystals  of  the 
triple  phosphate  on  the  surface.  Such  masses  are 
soluble  in  acids,  insoluble  in  alkalis  or  water, 
friable,  and  fusible.  They  develop  rapidly,  and 
may  reach  an  enormous  size. 

Treatment. — When  of  moderate  dimensions, 
phosphatic  calculi  may  be  easily  removed  by 
lithotrity  ;  but,  as  it  is  often  difficult  to  ensure  the 
removal  of  every  minute  particle,  and  as  they  are 
often  accompanied  by  chronic  cystitis  and  deficient 
expulsive  power  of  the  bladder,  recurrence  is  not 
infrequent,  and  the  ultimate  result  unfavourable. 

William  Cadge. 

PHOSPHATURIA.— A  healthy  man  excretes 
some  2-3 '5  grammes  of  phosphoric  acid  in  his  urine 
in  the  course  of  24  hours.  This  is  in  part  derived 
from  food,  and  is  in  part  a  product  of  metabolism, 
within  the  body,  of  phosphorus-containing  sub- 
stances, such  as  nuclein  and  lecithin.  In  the 
urine  it  is  in  part  combined  with  alkali-metals  and 
in  part  with  calcium  and  magnesium. 

The  endogenous  phosphate-excretion  is  subject  to 
marked  fluctuations,  as  also  is  the  relative  excre- 
tion of  phosphates  and  of  nitrogen,  but  our  know- 
ledge of  the  conditions  upon  which  these  depend  is  not 
yet  sufficient  to  supply  information  of  conspicuous 
clinical  value.  Strictly  speaking,  the  term  '  phos- 
phaturia  '  should  only  be  used  to  denote  an  increased 
excretion  of  phosphates  beyond  the  normal  limits. 

However,  the  name  is  often  incorrectly  applied 
to  the  passage  of  urine  which  is  rendered  turbid  by 
the  precipitation  of  the  earthy  phosphates  which  it 
contains,  the  presence  of  which  is  thus  rendered 
evident.  Such  precipitation  is  merely  dependent 
upon  the  reaction  of  the  liquid,  and  aftbrds  no 
evidence  of  an  unduly  large  output  of  phosphoric 
acid.  Urine  containing  such  sediments  may  be 
alkaline,  amphoteric,  neutral,  or  even  faintly  acid 
in  reaction.  The  sediment  is  colourless,  amor- 
phous or  showing  crystalline  points,  and  is  readily 
dissolved  by  acids.  An  iridescent  film  is  usually 
formed  upon  the  surface  of  the  urine. 

Amorphous  phosphatic  sediments  consist  of  the 
normal  phosphates  of  calcium  and  magnesium. 
Calcium  Hydrogen  Phosphate  (CaHP04)  may  also 
be  present  in  the  amorphous  deposit,  and  in 
amphoteric  or  faintly  acid  urines  is  sometimes  de- 
posited in  rosettes  of  wedge-shaped  crystals,  con- 
stituting the  so-called  stellar-phosphate  sediment. 
Owing  to  its  insolubility  in  alkaline  liquids  am- 
monium-magnesium phosphate  (MgNHjP04),- 
usually  known  as  '  triple  phosphate,' is  apt  to  be 
deposited  in  crystalline  form.  The  crystals  are 
often  large  enough  to  be  visible  to  the  naked  eye, 
and  usually  have  the  form  of  triangular  prisms, 
with  oblique  ends — the  well-known  '  coffin-lid ' 
crystals — but  stellate  and  feathery  forms  are  also  met 
with.  The  deposition  of  these  crystals  is  naturally 
favoured  by  alkaline  fermentation,  and  the  result- 
ing formation  of  ammonium  carbonate,  but  the 
requisite  ammonia  may  be  derived  from  the  am- 
monium-salts present  in  undecomposed  urine. 

Very  rarely  crystalline  deposits  of  normal  Mag- 
nesium Phosphate  (Mg,,(PO.,).,  +  22Yl„0)  have  been 
observed,  consisting  of  highly  refractive  rhombic 
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tables,  and  in  a  case  of  dilated  stomach,  in  which 
magnesia  had  been  freely  administered,  Bradshaw 
recently  observed  a  deposit  of  long  acicular  crystals, 
which  he  believes  to  consist  of  Magnesium- 
Hydrogen  Phosphate  (MgHTOj). 

Causation. — Deposit  of  phosphates  takes  place 
in  many  diseases — diseases  often  of  an  opposite 
character,  and  having  no. pathological  resemblance 
— for  example,  in  acute  cerebral  lesions  ;  towards 
the  close  of  cases  of  pleurisy,  pneumonia,  and 
rheumatic  fever  ;  in  certain  periods  of  typhoid 
fever  ;  and  in  acute  mania.  But  it  may  be  taken 
as  proved  that  there  is  no  morbid  condition,  charac- 
terised by  definite  and  constantly  occurring  sym- 
ptoms, and  accompanied  by  the  deposit  of  phos- 
phates in  the  urine,  which  can  be  entitled  to  the 
designation  of  a  'diathesis.'  Prout's  description 
of  the  phosphatic  diathesis  is  merely  that  of  ammo- 
niacal  urine.  Golding  Bird  associated  the  deposit 
with  symptoms  of  irritative  dyspepsia,  hypo- 
chondriasis, and  temporary  exhaustion  of  the  ner- 
vous power  :  symptoms  which  are  not  unlike  those 
said  to  be  characteristic  of  the  so-called  oxalic-acid 
diathesis  (see  p.  1136).  Remembering,  however, 
that  phosphatic  deposit  does  not  necessarily  or  fre- 
ijuently  mean  excess,  but  depends  on  diminished 
acidity  or  on  alkalinity  of  the  urine,  it  will  be  more 
profitable  to  notice  this  condition. 

The  urine  becomes  neutral  or  alkaline  from  the 
presence  of  either  fixed  alkali,  potash  or  soda,  or 
of  the  volatile  alkali,  ammonia.  The  continued  or 
frequent  presence  of  alkaline  urine  from  fixed  alkali, 
unless  due  to  a  vegetarian  diet  or  the  free  admini- 
stration of  alkalis,  denotes  disorders,  generally 
characterised  by  debility,  anoemia,  and  nervous 
dyspepsia  ;  it  may  and  does  occur  in  the  course  of 
many,  even  acute,  diseases  ;  it  represents  an  altered 
condition  of  blood  and  nutrition  ;  but  it  is  not  typical 
of  any  one  malady  or  diathesis,  nor,  so  far  as  analyti- 
cal investigations  have  yet  gone,  is  there  any  clear 
evidence  of  the  truth  of  the  theory  that  excess  or  de- 
posit of  phosphates  and  alkaline  urine  are  the  result 
of  increased  cerebral  action  or  of  brain-disease. 

Urine  rendered  alkaline  by  carbonate  of  ammo- 
nium is  always  accompanied  by  deposit  of  both 
forms  of  the  phosphates.  The  alkalinity  is  the 
result  of  decomposition  of  the  urea  ;  there  is  the 
peculiar  ammoniacal  odour,  reaching  sometimes  to 
intense  putrid  foetor.  This  decomposition  is  due 
to  the  presence  and  action  of  certain  bacteria  which 
cause  the  urea  to  split  up  into  carbonate  of  ammo- 
nium and  water.  These  bacteria  are  probably  in- 
troduced through  the  catheter,  but  the  change  may 
occur  in  those  for  whom  a  catheter  has  never  been 
used,  and  in  them  it  is  supposed  that  the  bacteria 
may  find  their  way  along  the  mucous  membrane  of 
the  urethra,  or  through  the  medium  of  the  circula- 
tion. Ammoniacal  urine  is  always  indicative  of 
lowered  vitality,  either  from  age  or  disease,  or  spinal 
injury  ;  it  points  to  no  altered  condition  of  blood  or 
constitution,  but  is  the  result  of  local  disease.  The 
phosphates  which  are  so  freely  thrown  down  are  the 
triple  phosphate  and  the  amorphous  phosphate  of 
calcium  ;  they  are  readily  deposited  on  any  pre- 
existing nucleus,  whether  it  be  a  stone,  a  clot  of 
blood,  a  roughened  ulcerated  portion  of  bladder,  or 
any  foreign  body ;  but  without  this  pre-existing 
nucleus  it  but  rarely,  if  ever,  happens  that  such 
concretions  form. 

Treatment.  —As  there  is  no  real  phosphatic 
•diathesis  requiring  special  management,  it  follows 


that  the  treatment  should  consist  in  removing  the 
cause  of  the  alkalinity  of  the  urine  from  fixed  alkali. 
The  two  most  common  causes  are  dyspepsia  and  ner- 
vous and  general  debility.  In  those  cases  of  chronic 
vomiting  and  irritable  dyspepsia  in  which  the  urine 
loses  and  recovers  its  acidity  several  times  daily, 
no  special  remedies  addressed  to  the  state  of  the 
urine  can  be  of  any  avail.  The  mineral  acids  have 
long  been  relied  on  for  restoring  the  natural  acidity 
of  alkaline  urine  ;  it  seems  certain,  however,  that 
they  have  no  very  marked  influence  in  this  respect, 
but  simply  act  beneficially  by  their  indirect  tonic 
effect  on  the  system.  Phosphoric  and  benzoic  acids 
may  slightly  add  to  the  acidity  of  the  urine,  and 
opium  and  belladonna  in  certain  conditions  of 
nervous  irritability  are  known  to  have  the  same 
effect ;  but,  speaking  generally,  the  mineral,  vege- 
table, and  acid  tonics  are  required  in  almost  all 
cases,  and  with  them  the  usual  adjuncts,  namely, 
good  air  and  exercise  ;  the  cold  sea-water  bath  ;  a 
well-selected  generous  diet,  largely  composed  of 
animal  food  ;  and  relief  from  anxiety  or  over-work. 

For  alkalinity  and  phosphatic  deposit  depending 
on  ammoniacal  decomposition,  it  must  be  remem- 
bered that  in  this  state  the  urine  is  almost  always 
secreted  acid.  The  local  disease  which  causes  it 
must,  if  possible,  be  remedied  :  a  stone  should  be 
removed  ;  an  atonic  bladder  emptied  at  stated 
intervals  by  the  catheter,  and  washed  out  with 
antiseptics,  if  necessary.  In  certain  cases,  as  in 
the  cystitis  of  enteric  fever,  the  administration  of 
urotropine  has  very  beneficial  effects.  The  strength 
is  always  to  be  upheld  by  rest,  good  diet,  and  tonics. 

William  Cadge. 
A.  E.  Gakrod. 

PHOSPHORUS-MAKERS.— ^-tv  Occupation- 
Diseases. 

PHOSPHORUS,    Poisoning    by.— Synon.  : 

P>.  Iii/oxiialioii  F/iosphorcc ;  Ger.  Phosphorvej-- 
giftung. 

Phosphorus  acts  as  a  poison  only  when  in  the 
form  of  yellow,  common,  or  soluble  phosphorus  ; 
in  the  allotropic  form  of  red  or  insoluble  phosphorus 
it  is  generally  thought  to  be  inert,  but  this  is  doubt- 
ful. I^oisoning  by  phosphorus  may  be  (l)  acute  or 
(2)  chronic. 

On  the  Continent  phosphorus,  in  the  form  of  the 
tips  of  lucifer  matches,  is  frequently  used  for  suicidal 
purposes.  Acute  poisoning  by  phosphorus  is  also 
not  uncommon  in  this  country.  In  England  phos- 
phorus is  most  commonly  taken  in  the  form  of  '  rat 
paste'  or  'phosphorus  paste,'  a  vermin-destroyer 
composed  of  butter  or  other  fats  and  phosphorus, 
coloured  with  Prussian  blue.  Chronic  phosphorus- 
poisoning  from  the  inhalation  of  phosphorus-vapours 
has  long  been  recognised. 

Anatomical  Characters. — These  are  well- 
marked,  and  consist  of  extreme  fatty  degeneration 
of  the  liver,  and  also  of  the  gastric  mucous  mem- 
brane, kidneys,  and  cardiac  muscular  fibre.  The 
liver  is  also  greatly  enlarged  and  white  ;  and  the 
organ  frequently  takes  fire  on  the  mere  application 
of  a  spirit-lamp  flame.  On  microscopical  exami- 
nation the  organs  affected  are  seen  to  be  infiltrated 
with  granular  fatty  matter,  soluble  in  ether  ;  the 
gastric  tubuli  are  also  filled  with  granular  fat  ;  and 
the  striated  muscular  fibre  has  more  or  less  com- 
pletely lost  its  normal  appearance,  and  been  con- 
verted into  a  similar  granular  material. 
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Symptoms.  —  i.  Acute  Phosphorus- Poisoning. — 
When  a  phosphorus  mixture  is  swallowed  a  dis- 
agreeable taste  is  perceived,  which  is  occasionally 
followed  by  a  burning  sensation  in  the  throat, 
gullet,  and  stomach,  and  speedy  vomiting.  But 
these  signs  of  the  local  action  of  the  poison  may  be 
either  absent  or  altogether  inconsiderable.  At  any 
rate,  as  a  rule,  these  and  the  diarrhoea  and  colicky 
pains  described  by  some  writers  soon  pass  oft', 
leaving  the  patient  apparently  nearly  well ;  though 
a  careful  examination  may  reveal  a  small,  feeble 
pulse,  and  when  the  patient  is  questioned,  the 
existence  of  obscure  wandering  pains  may  be  ad- 
mitted. In  the  course  of  a  few  days — usually  two, 
three,  four,  or  five — the  patient  becomes  listless, 
dull,  and  slightly  jaundiced.  There  is  much  head- 
ache and  sleeplessness,  together  with  a  general 
febrile  condition,  gradually  passing  into  a  '  typhoid  ' 
state  ;  increasing  jaundice  ;  scanty,  high-coloured, 
bite-stained  urine  ;  and  a  quick  and  very  feeble 
pulse.  Muttering  delirium  supervenes  ;  there  may 
be  violent  vomiting  of  yellow,  biliary  mucus  ;  and 
the  patient  gradually  sinks,  and  dies  after  a  day 
or  two,  or  perhaps  three  or  more,  of  acute  dis- 
ease, and  usually  within  a  week  of  the  admini- 
stration of  the  poison.  Death  may  occur,  however, 
at  any  period,  from  one  or  two  to  eight  or  ten  days, 
after  a  fatal  dose  of  phosphorus,  which  may,  perhaps, 
be  taken  as  half  a  grain  for  an  adult  person. 

Variations  from  the  above  course  of  symptoms 
may  be  noted.  In  one  class  of  cases  the  symptoms 
betoken  a  predominance  of  nervous  action.  Thus 
there  are  cramps  and  pains  in  the  limbs,  great 
prostration  and  faintness,  convulsions,  and,  finally, 
coma.  In  another  class,  occasionally  observed, 
hsemorrhagic  symptoms  are  prominent,  such  as 
bloody  vomits  and  hasmorrhagic  diarrhoea.  As  an 
early  symptom  a  phosphorescent  condition  of  the 
vomited  matters,  and,  more  rarely,  of  the  urine, 
may  be  noted  ;  and  in  nearly  all  cases  a  peculiar 
garlicky  odour  of  the  breath  is  perceptible.  The 
phosphorescence  or  luminosity  of  the  rejected 
matters  is  of  course  best  seen  in  the  dark.  If  the 
phosphorescent  condition  of  the  vomit  exist,  this 
permits  of  no  mistake  in  the  diagnosis  ;  but  if  this 
condition  be  absent,  the  garlicky  odour  of  the 
breath,  and  an  enlarged  condition  of  the  liver, 
greatly  aid  in  the  diagnosis. 

2.  Chronic  Phosphorus-  Poisoning.  —  Chronic 
phosphorus-poisoning  consists  in  poisoning  by  phos- 
phorus-vapours. Workers  in  common  or  yellow 
phosphorus  exhibit  a  singular  form  of  disease  from 
which  workers  in  red  or  amorphous  phosphorus 
are  exempt.  This  consists  in  caries  of  the  teeth 
and  necrosis  of  the  lower  jaw.  See  Teeth,  Dis- 
eases of  ;  and  p.  1 112. 

Prognosis. — This  is  in  all  cases  very  unfavour- 
able, and  no  general  rules  can  be  laid  down  as  to 
the  issue. 

Treatment. — We  know  but  little  respecting 
this  matter.  Good  results  appear  to  be  obtained 
from  the  administration  of  an  emetic  of  copper 
sulphate,  followed  by  a  magma  of  magnesia,  and 
the  use  of  mucilaginous  drinks.  The  best  results, 
however,  have  followed  the  administration  of  oil 
of  turpentine,  which  some  regard  as  a  specific 
antidote  to  phosphorus.  It  may  be  given  in 
doses  of  10  to  20  minims,  frequently  repeated. 
Or,  dilute  solution  of  hydrogen  peroxide  or  of  potas- 
sium permanganate  may  be  administered  freely. 

The  chronic  form  of  the  disease,  which  has  led 


to  horrible  suffering  and  deformity,  may  be  pre- 
vented by  the  use  of  red  instead  of  yellow  phos- 
phorus in  the  making  of  matches.  The  use  of 
respirators,  and  the  impregnation  of  the  atmosphere 
with  the  vapour  of  oil  of  turpentine,  are  also  pre- 
ventive measures  of  great  service. 

Thomas  Stevenson. 
PHOSSY  JAW.— 56'6  p.  1112. 

PHOTOPHOBIA  (^)ws,  light;  and  <^6&os,  fear). 
Dread  or  intolerance  of  light  ;  a  symptom,  more  or 
less  constant,  of  most  forms  of  inflammation  of  the 
eye.  In  its  most  pronounced  chai'acter  it  occurs  in 
what  is  called  'strumous  ophthalmia,'  or  phlyc- 
tenular keratitis.  It  is,  however,  present  in  all 
forms  of  inflammation  and  ulceration  of  the  cornea, 
in  iritis  and  cyclitis,  and  more  rarely  in  choroiditis 
and  retinitis.  It  is  also  often  met  with  in  many 
diseases  of  the  nervous  system,  in  cerebral  irritation, 
meningitis,  encephalitis,  &'C. ,  and  in  many  pyrexial 
states.  As  an  ophthalmic  symptom,  it  may  occur  in 
eyes  perfectly  blind,  and  is  probably  due  to  the 
irritation  of  the  ciliary  nerves  by  light.  See  Eye, 
AND  its  Appendages,  Diseases  of 

PHOTOPSIA  ((|)(is,  hght  ;  and  oif-ij,  vision).— 
The  subjective  sensation  of  flashes  of  light,  or 
luminous  spectra,  due  to  an  abnormal  state  of  some 
part  of  the  special  nervous  apparatus  of  the  visual 
sense.  It  is  a  modification  of  the  special  sensibi- 
lity, and,  like  photophobia,  may  occur  in  blind 
eyes.    See  Vision,  Disorders  of. 

PHRENIC  NERVE,  Diseases  of.— Synon.  : 
Fr.  Maladies  du  Nerf  Plirenique  ;  Ger.  Krank- 
heiten  des  Nerven  Phreniciis. — The  phrenic  nerve, 
arising  from  the  third  and  fourth  cervical  roots,  is 
the  motor  nerve  for  the  diaphragm.  Morbid  states 
of  the  nerve,  its  roots  and  centre,  are  manifested  by 
inaction  or  over-action  of  the  diaphragm,  its  para- 
lysis and  spasm. 

I.  Paralysis. — ^Etiology. — Paralysis  of  the 
phrenic  nerve,  that  is,  of  the  diaphragm,  is  rarely 
due  to  disease  of  the  nerve-trunk.  Its  common 
cause  is  disease  at  the  origin  of  the  phrenic — the 
anterior  grey  matter  of  the  spinal  cord  at  the  level 
of  the  third  and  fourth  cervical  nerves.  It  is  often 
met  with  as  part  of  acute  or  chronic  spinal  muscular 
atrophy.  But  the  nerve  itself  has  sometimes 
suffered,  with  others,  in  multiple  neuritis.  In  a 
few  cases  the  paralysis  has  been  apparently  due  to 
cold,  supposed  to  have  caused  a  rheumatic  neuritis, 
and  rarely  to  compression  in  the  neck  by  deep- 
seated  morbid  growths. 

Anatomical  Characters. — Degeneration  of 
the  trunk  of  the  nerve,  wasting  of  the  nerve-fibres, 
and  increase  of  connective  tissue  have  been  found  in 
cases  of  disease  of  the  spinal  cord  ;  and  in  multiple 
neuritis  there  are  acute  degenerative  changes  in  the 
nerve-fibres.  Of  the  anatomical  changes  due  to 
other  causes  nothing  is  positively  known.  Degene- 
ration of  the  muscular  fibres  of  the  diaphragm  is 
found  as  a  consequence  of  disease  of  the  nerve. 

Symptoms. — The  evideiice  of  paralysis  of  the 
phrenic  is  inaction  of  the  diaphragm.  When  one 
nerve  only  is  diseased  there  is  imperfect  action  on 
one  side,  and  this  may  be  conspicuous  or  indistinct. 
WHien  both  nerves  are  affected,  as  is  commonly  the 
case  in  central  disease,  there  is  an  entire  absence  of 
the  normal  protrusion  of  the  abdominal  wall  during 
inspiration  j  there  may  even  be  a  recession  of  the 
upper  part  of  the  abdomen,  from  the  movement  of 
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the  lower  ribs,  and  a  bulging  daring  expiration  in 
the  same  situation.  In  ordinary  breathing  the  re- 
spiratory action  is  not  quickened  by  paralysis  of  the 
diaphragm,  but  if  any  exertion  is  made  the  respira- 
tions become  more  frequent,  and  the  extraordinary 
muscles  of  respiration  are  thrown  into  action.  All 
spasmodic  respiratory  actions  —sneezing,  coughing 
—  are  performed  with  less  energy.  Little  incon- 
venience is  experienced  unless  bronchitis  comes  on, 
and  then  the  lessened  respiratory  power  may  place 
the  patient  in  a  condition  of  danger,  which  is  es- 
pecially great  if,  as  is  often  the  case,  the  central 
cause  of  the  palsy  has  also  weakened  the  inter- 
costal muscles. 

The  phrenic  nerve  is  accessible  to  direct  stimula- 
tion in  the  root  of  the  neck,  and  when  it  is  paralysed 
its  irritability  is  usually  lost,  and  the  diaphragm 
can  no  longer  be  made  to  contract.  In  rare  cases, 
however,  the  nerve-trunk  retains  its  excitability. 

Diagnosis. — The  diagnosis  of  paralysis  of  the 
diaphragm  is  not  always  so  simple  a  matter  as 
might  be  supposed.  Its  action  should  be  looked 
for  not  only  in  deep  breathing,  but  in  ordinary  re- 
spiration. Many  persons  if  told  to  '  take  a  deep 
breath  '  do  not  put  the  diaphragm  into  action  at  all. 
In  forced  breathing  the  chief  extra  action  takes 
place  in  the  upper  part  of  the  chest,  to  which  most 
of  the  muscles  of  extraordinary  respiration  are 
attached.  It  is  probable  that  the  centres  for  normal 
and  extraordinary  breathing  are  functionally  not 
identical,  and  that  the  diaphragm  is  chiefly  repre- 
sented in  the  former,  so  that  it  does  not  necessarily 
act  in  deep  breathing.  There  is  a  mechanical 
reason  for  this.  In  the  extreme  action  of  the  inter- 
costal muscles  the  thorax  is  widened  to  such  a 
degree  that  the  diaphragm  becomes  less  curved  by 
the  movement  outwards  and  elevation  of  its  points 
of  attachment,  so  that  its  contraction  does  not 
effect  much  additional  enlargement  of  the  capacity 
of  the  thorax.  Hence,  in  many  persons,  without 
any  paralysis  of  the  diaphragm,  if  a  deep  inspira- 
tion is  taken,  the  epigastrium  does  not  advance  ;  it 
may  even  recede,  in  consequence  of  this  movement 
of  the  lower  ribs.  This  is  especially  the  case  in 
women,  in  whom  breathing  is  always  less  dia- 
phragmatic than  it  is  in  men.  In  them,  too,  con- 
scious attention  to  the  act  of  breathing  is  apt  to 
arrest  the  action  of  the  diaphragm.  The  tendency 
of  voluntary  breathing  is  to  be  costal  rather  than 
diaphragmatic,  no  doubt  because  the  centre  for 
extraordinary  breathing,  which  is  chiefly  voluntary, 
is  brought  partially  into  action.  In  a  woinan  under 
the  writer's  care,  paralysis  of  the  diaphragm  was  sus- 
pected, and  during  two  separate  and  prolonged  exa- 
minations not  the  slightest  action  could  be  observed. 
On  a  third  examination,  however,  more  normal  con- 
ditions were  obtained,  and  the  action  of  the  dia- 
phragm was  natural.  This  is  the  condition  which  has 
been  termed  '  hysterical  paralysis  of  the  diaphragm.' 

It  must  not  be  forgotten  that  immobility  of  the 
diaphragm  may  result  from  other  causes  than  para- 
lysis of  the  phrenic  nerve.  In  diaphragmatic 
pleurisy  and  acute  peritonitis,  its  movement  is 
lessened  by  a  reflex  inhibitory  effect  of  the  pain. 
In  emphysema  of  the  lungs,  in  which  the  thorax  is 
greatly  widened,  the  contraction  of  the  diaphragm 
produces  less  effect  than  in  health. 

On  the  other  hand,  when  the  diaphragm  is  really 
paralysed,  a  doubt  may  arise  as  to  whether  it  moves 
or  not.  This  is  due  to  the  circumstance  that  the 
movement  of  the  lower  ribs  may  drag  forward  the 


abdominal  parietes  close  to  them,  and  so  the  pm- 
trusion  due  to  descent  of  the  diaphragm  may  be 
simulated.  This  is  especially  the  case  when  the 
abdomen  is  collapsed,  so  that  when  the  patient  is 
recumbent  its  level  is  considerably  below  that  of  the 
ensiform  cartilage.  This  movement  may  be  distin- 
guished from  that  due  to  the  descent  of  the  diaphragm 
by  a  little  care  ;  the  movement  is  confined  to  the 
part  near  the  thorax,  and  there  is  not  the  general 
movement  of  the  abdominal  viscera  and  parietes 
which  results  from  the  contraction  of  the  diaphragm. 

Prognosis. — The  prognosis  of  paralysis  of  the 
diaphragm  is  favourable  in  the  rare  instances  which 
are  due  to  exposure  to  cold,  and  in  multiple  neuritis, 
if  the  patient  lives.  This  nerve,  however,  is  seldom 
paralysed,  except  in  severe  cases  of  polyneuritis,  in 
which  the  prognosis  is  grave  ;  the  prospect  of  re- 
covery is  rather  less  favourable  in  lead-poisoning. 
It  is  also  unfavouraljle  when  the  diaphragm  suffers 
as  part  of  progressive  spinal  muscular  atrophy. 
When  there  is  acute  spinal  muscular  atrophy  (an- 
terior polio-myelitis),  the  prognosis  will  depend  on 
the  indication  afforded  by  other  symptoms  of  the 
position  of  the  chief  disease,  as  to  whether  the  re- 
gion from  which  the  phrenic  nerve  arises  is  gravely 
or  slightly  damaged.  When  the  paralysis  arises 
from  compression,  the  prognosis  depends  on  the 
nature  and  cause  of  the  pressure. 

Treatment. — The  treatment  of  the  paralysis, 
which  is  part  of  spinal  amyotrophy,  whatever  the 
nature  of  the  morbid  process,  is  that  of  the  central 
disease.  In  all  cases  causal  indications  must  be 
met.  When  it  is  due  to  cold,  sinapisms  should  be 
applied  over  the  part  of  the  phrenic  nerve  which 
seems,  from  any  attendant  pain,  to  be  chiefly 
affected.  If  the  nerve  has  not  lost  its  irritability, 
it  may  be  faradised  systematically.  The  two  points 
to  which  the  rheophores  should  be  applied  are 
(i)  in  the  neck,  just  above  the  scaleni,  and  (2)  near 
the  diaphragm.    A  strong  current  has  to  be  used. 

2.  Spasm. — Spasm  of  the  diaphragm  occurs 
chiefly  in  the  form  of  hiccough,  and  as  part  of  the 
respiratory  spasm  in  hydrophobia,  and  does  not 
need  further  description.  See  Diaphragm,  Dis- 
eases of :  Hiccough  ;  and  Hydrophokia. 

W.   R.  GOWERS. 

PHTHIRIASIS  ((p0ilp,  a  louse).  —  Synon.  : 
Pediculosis  ;  Fr.  Phthiriase  ;  Ger.  Lausesuch/. 

Description.  —  There  are  three  varieties  of 
phthiriasis,  corresponding  tothe three  species  of  pedi- 
culi  that  infest  the  human  body.    See  Pediculus. 

1.  Phthiriasis  capitis. — Phthiriasis  aft'ecting 
the  head  is  met  with  chiefly  in  children.  The 
eruption  is  an  artificial  pustular  eczerna,  due  to  the 
irritation  of  the  insect,  the  scratching  of  the  sufferer, 
and  the  subsequent  growth  of  pyogenic  cocci  thus 
introduced.  The  superficial  lymphatic  glands  at 
the  back  of  the  neck  often  become  enlarged  from 
secondary  infection. 

2.  Phthiriasis  corporis. — Phthiriasis  of  the 
body  is  confined  to  the  parts  covered  by  the  clothes, 
and  is  most  developed  on  the  back.  It  is  especially 
met  with  in  the  old  and  feeble.  The  lesions  of  the 
skin  consist  of  small  excoriations  and  scattered 
papules,  the  tops  of  which  are  seen  to  be  torn  and 
bleeding  from  the  scratching  of  the  sufferer.  These 
bleeding  papules  give  to  the  eruption  its  character- 
istic appearance.  In  chronic  cases  the  general 
colour  of  the  skin  is  darkened  from  an  excessive 
deposit  of  pigment. 
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3.  Phthiriasis  pubis.— This  variety  of  phthi- 
riasis  differs  little  from  that  of  the  body,  except  that 
it  is  limited  to  the  regions  infested  by  the  crab- louse. 

All  three  varieties  of  the  disease  are  attended 
by  intolerable  itching. 

Treatment. — In  Phthiriasis  Capitis  the  para- 
sites may  be  destroyed  by  means  of  an  ointment  com- 
posed of  equal  parts  of  mercury  oleate  {5  per  cent.) 
and  ether.  The  hair  must  be  well  and  diligently 
combed  to  free  it  from  nits.  The  rubbing  in  of 
petroleum  is  a  favourite  application  for  this  purpose. 
In  the  case  of  a  child  the  head  should  be  shaved. 

Phthiriasis  Corporis  is  easily  cured  by  means 
of  an  ointment  containing  one  part  of  the  oil  of 
stavesacre  and  seven  parts  of  lard  ;  or  the  white- 
precipitate  ointment  may  be  safely  used.  The 
underclothing  must  be  baked  in  a  disinfecting  oven. 
A  hot  bath,  with  free  use  of  carbolic  soap,  facilitates 
the  removal  of  any  ova  adherent  to  the  hair. 

In  Phthiriasis  Pubis  oleate  of  mercury  (5  per 
cent.)  mixed  with  ether  in  proportion  of  3  to  I,  or 
ammoniated  mercury  ointment  will  effect  a  rapid 
cure.  Robert  Liveing. 

PHTHIRIUM  INGUINALE  [<p&iip,  a  louse).— 
One  of  the  synonyms  of  Pedicjilus  pubis,  the  crab- 
louse.    See  Pediculus  ;  and  Phthiriasis. 

PHTHISIS  (4)e'ivoiJ.ai,  I  waste). — Synon.  :  Con- 
sumption ;  Lung-Tuberculosis  ;  Fr.  Phthisie  ;  Ger. 
LimgenscIi-,ui)idsueJit. 

Definition.— Phthisis,  or  consumption,  is  the 
term  used  to  designate  a  disease  characterised  by 
progressive  wasting  of  the  body  ;  persistent  cough, 
with  expectoration  of  opaque  matter  and  sometimes 
of  blood  ;  loss  of  colour  and  strength  ;  shortness  of 
breath  ;  hectic  fever,  night-sweats,  and  diarrhoea  ; 
these  symptoms  being  associated  with  certain  well- 
marked  pathological  changes  in  the  lungs,  namely, 
the  formation  of  consolidations  in  a  granular  or 
diffuse  form,  associated  with  the  presence  and  irri- 
tating influence  of  an  organism,  the  Bacillus  tuber- 
culosis ;  these  undergoing  either  caseation  or  disin- 
tegration, leaving  behind  excavations  in  the  lung- 
tissue,  or,  becoming  indurated  and  shrinking,  caus- 
ing contraction  of  the  affected  organ. 

Etiology  and  Morbid  Anatomy. — In  the 
article  on  Tuberculosis  will  be  found  a  full  account 
of  the  various  predisposing  conditions  of  phthisis. 
See  Tuberculosis  and  Pneumoconioses. 

Pathology.— The  first  effect  of  the  entry  of  the 
tubercle-bacillus  into  the  alveolus  would  be  epithe- 
lial proliferation,  and  possibly,  from  penetration  of 
the  capillaries,  exudation  of  fibrin,  and  leucocytes. 
If  the  bacilli  enter  by  the  mucous  membrane  of  the 
bronchi  typical  tubercles  will  be  formed.  If  they 
are  very  numerous,  or  the  irritation  they  set  up  be 
very  considerable,  the  alveoli  may  be  stuffed  with 
exudation  and  epithelial  proliferations,  which  would 
rapidly  caseate.  If,  however,  the  irritation  be  less, 
the  process  is  slower,  more  new  cells  are  formed, 
and  a  powerful  attempt  of  the  organ  at  self-protec- 
tion is  made  {see  Phagocytosis).  These  cells  may 
in  turn  perish  under  the  attack  of  the  invader,  or  be 
converted  into  fibroid  tissue,  and  thus  resist  further 
advance  by  encapsulation.  The  interalveolar  lym- 
phoid growth  may  be  the  result  of  bacillary  irrita- 
tion of  the  alveolar  wall ;  but,  being  devoid  of 
blood-vessels,  it  soon  undergoes  caseation  through 
the  action  of  the  bacilli.  The  histological  element, 
the  growth  of  the  interlobular  tissue,  though  it  may 


be  due  to  bacillary  irritation,  has  a  distinctly  limit- 
ing influence  on  the  advance  of  the  organism,  and 
no  bacilli  have  hitherto  been  found  in  this  tissue. 
Tubercle-bacilli  are  found  invariably  in  freshly 
formed  tubercle,  but  in  grey  or  miliary  of  some  date 
they  are  often  absent,  owing  to  the  tubercle  having 
undergone  fibrosis.  They  are  present  in  white  and 
yellow  granulations,  and  in  recently  formed  caseous 
masses,  but  not  in  the  other  pathological  elements, 
which,  though  associated  with  tubercle,  are  mainly 
of  inflammatory  origin. 

The  process  of  softening  is  due  partly  to  over- 
crowding of  the  corpuscular  products  and  partly  to 
a  chemical  process,  arising,  according  to  Watson 
Cheyne,  from  bacillary  action. 

When  cavities  have  formed,  bacilli  swarm  on 
their  walls  and  in  their  contents,  and  the  more 
rapidly  they  are  formed  the  larger  the  number  of 
bacilli  present. 

It  is  obvious  that,  whatever  part  the  bacillus 
plays  in  the  causation  of  phthisis,  the  condition 
of  the  individual  attacked,  and  his  constitutional 
powers  of  resistance,  are  quite  as  important,  as  on 
these  depend  the  whole  question  of  vulnerability. 
It  is  probable  that  in  most  cases  of  consumption  the 
bacilli  reach  the  lungs  through  inhalation  ;  but 
why,  out  of  a  number  of  persons  placed  under 
similar  conditions,  apparently  necessitating  the  in- 
halation of  tubercle-bacilli,  in  only  a  few  they  in- 
crease and  multiply,  is  hard  to  explain,  but  renders 
the  existence  of  a  predisposing  cause  necessary. 
Koch  believes  the  denudation  of  the  bronchial  mucous 
membrane  after  measles  renders  the  lungs  liable  to 
bacillary  attack  ;  and  that,  similarly,  denudation  of 
the  intestinal  mucous  membrane  by  the  shedding  of 
its  epithelium  from  any  cause  offers  the  chance  ot 
infecting  this  part  by  the  swallowing  of  sputum 
laden  with  bacilli.  Moreover,  chronic  pleurisy  or 
any  cause  which  tends  to  cripple  the  movements  oi 
the  lung,  or  to  prevent  the  escape  of  its  secretions, 
will  predispose  by  forming  aggregations  of  epithelial 
cells,  which  are  the  haunt  of  tubercle-bacilli. 

The  spread  of  bacilli  in  the  lung  may  proceed 
( I )  by  continuity,  through  the  alveolar  wall,  the  epi- 
thelium having  been  destroyed  ;  (2)  by  re-inhala- 
tion of  bacilli-laden  sputum,  especially  if  expectora- 
tion be  difficult — the  secretion,  being  raised  by 
coughing  to  a  point  where  two  or  more  bronchi 
join,  is  drawn  by  deep  inspiration  into  a  fresh  set 
of  alveoli ;  (3)  through  the  lymphatics,  as  is  often 
seen  in  the  stellate  arrangement  of  grey  tubercle 
round  a  cavity  or  caseous  centre  ;  (4)  through  the 
arteries  and  veins,  the  entry  of  the  bacilli  into  these 
having  been  demonstrated  by  several  observers. 
This  is  the  channel  of  infection  in  acute  tuber- 
culosis. 

With  reference  to  the  order  in  which  the  various 
portions  of  the  lungs  are  involved  in  phthisis,  the 
posterior  apex  (Fowler)  is  first  attacked,  and  the 
lesions  spread  downwards  along  the  anterior  aspect 
of  the  upper  lobes  ;  the  posterior  upper  border  of 
the  lower  lobe  is  next  infected,  and  tuberculisation 
spreads  again  forwards  along  its  upper  edge.  The 
posterior  region  seems  to  be  attacked  altogether 
earlier  than  the  anterior  ;  excavation  is  commonest 
and  earliest  (Ewart)  at  the  apex,  next  in  the  dorso- 
axillary  and  mammary  regions,  and  later  and  less 
common  at  the  base.  Cavities  in  the  dorso-axillary 
and  mammary  regions  are  invariably  secondary, 
and  generally  the  result  of  re -infection  of  the  lung 
from  secretion  from  cavities. 
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Clinical  Features. — i.   Early  Lesions.— 

Symptoms. — The  symptoms  of  pulmonary  phthisis 
in  the  first  stage  may  be  thus  summarised  :  Cough, 
liecoming  more  persistent  ;  mucous  expectoration  ; 
loss  of  colour  and  strength  ;  emaciation  ;  night- 
sweats  ;  sometimes  loss  of  hair  ;  pulse  somewhat 
quickened,  though  this  is  not  invariable ;  and  a 
temperature  rising  above  the  normal  in  the  after- 
noon, and  sinking  below  it  in  the  morning.  Peter 
has  noted  in  many  cases  a  rise  in  temperature  on 
the  affected  side  during  this  stage  ;  and  with  regard 
to  the  general  temperature  of  the  body,  though 
slight  pyrexia  is  often  present,  tubercle-formation  is 
quite  possible  without  any  rise  of  temperature,  or 
may  even  be  marked  by  a  depression.  Pain  in  the 
upper  parts  of  the  chest  is  occasionally  present  (see 
Pain  in  Visceral  Disease)  ;  and  the  number  of 
respirations  is  generally  increased,  though  this 
depends  on  the  extent  of  lung  involved  and  the 
degree  of  anaemia  present.  Some  hold  that 
dyspnoea  is  an  early  symptom  and  precedes  all 
others,  but  the  writer  has  found  that  as  a  rule 
patients  do  not  notice  their  breath  to  be  short  until 
their  lungs  are  seriously  involved.  Disturbance  of 
the  digestive  powers,  and  considerable  irritability  of 
the  intestinal  mucous  membrane,  with  a  red  line  on 
the  gums,  are  noticeable  in  some  cases,  though 
chiefly  in  the  acute  forms.  The  tongue  becomes 
white,  the  bowels  torpid,  and  the  urine  scanty. 
The  most  constant  of  the  above  symptoms  are  the 
persistent  cough,  with  mucous  expectoration,  and 
the  progressive  emaciation  ;  and  in  many  cases  these 
are  the  .only  symptoms  discoverable. 

Physical  signs. — The  physical  signs,  after  the  first 
stage,  depend!  to  a  great  extent  ( l )  on  the  number 
and  aggregation  of  the  miliary  tubercles;  (2)  on 
the  amount  of  consolidation  to  which  they  have 
given  rise  ;  and  (3)  on  the  irritation  which  their 
formation  causes  in  the  lung. 

As  a  rule,  tubercle-formation  commences  at  the 
apex  of  one  lung,  and  is  detected  by  the  presence 
of  certain  physical  signs  in  the  supra-scapular, 
supra-clavicular,  or  sub-clavicular  regions,  the 
signs  extending  downwards  at  a  later  date.  The 
signs  vary  much  in  particular  cases,  but  consist  at 
the  first  in  an  impairment  of  the  ordinary  respira- 
tory murmur  by  a  species  of  crepitation,  differing 
from  the  pneumonic  crepitation  chiefly  in  its  more 
scattered  character,  in  its  being  audible  with  both 
inspiration  and  expiration,  and  in  its  crumpling 
nature.  At  first  these  crepitations  may  be  audible 
only  on  deep  inspiration  immediately  after  cough- 
ing, which  should  always  be  practised  during  aus- 
cultation. Many  authors,  however,  maintain  that  an 
earlier  sign  is  the  '  wavy  '  breathing  or  '  respiraiioii 
saaadce  '  of  the  French.  A  noteworthy  feature 
is  increased  loudness  of  the  expiratory  murmur. 
Accompanying  these  is  increased  vocal  resonance 
and  bronchophony,  more  distinct  conduction  of  the 
cardiac  sounds,  and  deficient  resonance  on  percus- 
sion in  one  of  the  above-mentioned  regions.  When 
a  certain  definite  amount  of  consolidation  has 
taken  place  some  impairment  of  the  mobility  of 
one  side  of  the  chest  may  be  noticed  :  this  is  to  be 
detected  under  the  clavicle,  where,  if  any  adhesion 
of  the  pleura  exists,  there  may  be  some  flattening. 
Another  significant  sign  is  the  dry  friction-sound, 
audible  generally  in  the  supra-scapular  and  scapular 
regions,  and  indicating  limited  pleurisy.  The  dulness 
usually  appears  first  above  the  scapula,  next  over 
the  sternal  end  of   the    clavicle,  and  gradually 


extends  downwards,  being  limitedgenerally  for  a  con- 
siderable period  by  the  lower  border  of  the  third  rib. 

A  careful  comparison  must  be  made  between  the 
two  sides  of  the  chest,  and  often  between  different 
portions  of  the  same  side,  as  otherwise  the  slighter 
shades  of  dulness,  and  the  minor  differences  in  the 
respiration-sounds,  which  characterise  the  presence 
of  tubercle  in  the  lung,  will  escape  notice. 

When  the  crepitation  and  the  wheezing — which 
may  be  considered  as  indicative  of  irritation  in  the 
pulmonary  tissue,  caused  by  tuberculosis— have  sub- 
sided, loud  bronchophony,  prolonged  expiration, 
and  certain  varieties  of  tubular  sound,  show  con- 
densation of  the  lung-tissue  around  the  neighbouring 
bronchi  ;  and  a  certain  amount  of  dulness  is  to  be 
detected. 

2.  Softening  and  Excavation. — Symptoms. 
The  symptoms  which  accompany  the  softening  of 
tubercular  masses  and  their  subsequent  excavation 
are  by  no  means  uniform.  Many  authors  associate 
this  stage  with  marked  signs  of  pyrexia,  with  copious 
night-sweats,  and  increase  of  cough  and  emaciation  ; 
but  this  is  not  always  the  case,  for,  according  to  the 
writer's  experience,  the  process  may  go  on  with 
even  subnormal  temperatures,  and  with  gain  of 
weight  ;  but  as  extension  of  the  disease  often  ac- 
companies the  softening  process,  some  of  the  above 
symptoms,  which  have  been  assigned  to  softening, 
may  be  due  to  the  fresh  infection  and  pneumonia 
caused  by  it.  The  symptoms  which  should  be  most 
depended  upon  for  the  detection  of  softening  are 
increase  of  cough  and  expectoration  of  a  yellow 
colour,  occasionally  streaked  with  blood.  If  the 
expectoration  be  carefully  examined,  elastic  tissue, 
tubercle-bacilli  and  other  organisms  may  be  found. 
See  Bacteria  ;  Sputum,  Examination  of ;  and 
Tuberculosis. 

Physical  Signs. — The  signs  which  these  changes 
give  rise  to  are  often  obscure.  The  percussion- 
sounds  vary :  sometimes  there  is  an  increase  ot 
dulness,  possibly  due  to  pneumonia  of  adjacent 
lobules  ;  at  other  times,  hyper-resonance,  as  if  air 
had  taken  the  place  of  the  expectorated  masses. 
In  all  these  cases  much  depends  upon  the  situa- 
tion of  the  lesion.  The  formation  of  a  cavity  deep 
in  the  lung,  and  far  from  the  chest-walls,  may  take 
place  without  being  detected  (except  by  the  expec- 
toration) ;  whereas  the  formation  of  a  similar  cavity 
on  the  surface  gives  rise  to  unequivocal  signs. 
Auscultation  reveals — where  formerly  broncho- 
phony and  fine  crepitus  existed — crepitation  of  a 
very  coarse  character,  commencing  with  a  click 
sound,  and  after  a  while  developing  into  a  croak. 
When  this  last  note  has  been  reached,  loud  tubular 
sounds  become  audible  on  coughing,  and  we  soon 
get  the  sounds  characteristic  of  a  cavity.  The  great 
distinguishing  features  of  these  moist  sounds  of 
softening  are  their  variety,  their  short  duration,  and 
their  concentration  over  one  small  portion  of  the 
lung.  In  phthisis,  crepitation  much  more  com- 
monly signifies  tubercle-formation  or  pneumonia 
than  it  does  softening  of  already  formed  tubercular 
masses.  The  formation  of  a  cavity  is  generally  fol- 
lowed by  regular  morning  expectoration,  usually 
opaque,  and  nummular  in  form,  and  in  the  majority 
of  cases,  unless  interfered  with  liy  treatment,  by  the 
usual  train  of  consumptive  symptoms,  if  these  have 
not  already  appeared.  These  are — night-sweats, 
slightly  elevated  temperature  in  the  afternoon,  and 
rapid  loss  of  flesh,  strength,  and  colour.  The 
drawn  look  of  the  face,  the  hectic  spot  on  the  cheek. 
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the  pearly-white  colour  of  the  sclerotic,  the  clubbing 
of  the  fingers,  and  other  signs  which  mark  the  con- 
firmed consumptive,  generally  belong  to  this  stage, 
and  all  more  or  less  denote  blood-infection  from 
the  lung-products,  sometimes  even  simulating 
pyKniia. 

The  weakness  of  voice,  so  common  in  chronic 
phthisis,  is  distinct  from  the  total  aphonia  of  laryn- 
geal tuberculosis,  and  has  been  shown  to  be  due  to 
granular  degeneration  of  the  muscles  of  the  larynx. 
l\Iarcet  states  that  in  phthisis  the  muscles  generally 
undergo  degeneration. 

The  history  of  a  cavity  follows  one  of  four  courses. 
See  also  Cavity,  Pulmonary. 

(1)  It  may  remain  patent,  forming  a  chronic 
abscess,  but  not  increasing  in  size.  See  Chronic 
Abscess,  p.  9. 

(2)  It  may  enlarge  by  progressive  caseation  and 
softening  in  its  walls,  by  which  process  blood-vessels 
may  become  exposed.  In  this  case  the  expectora- 
tion becomes  more  nummular  and  abundant,  con- 
taining quantities  of  lung-tissue  and  remains  of 
bronchi ;  and  excavation  may  in  time  convert  the 
lung  into  a  mere  pleural  bag,  devoid  of  lung-tissue, 
with  what  remains  of  the  bronchi  opening  into  it. 
The  physical  signs  attending  this  increase  in  size  are 
amphoric  breathing,  and  often  hyper-resonance  on 
percussion,  or  cracked-pot  sound;  and  the  voice 
and  cough  may  be  accompanied  by  metallic  tinkling, 
especially  if  the  communication  with  the  bronchi  is 
narrow. 

(3)  It  may  open  into  the  pleura,  and  cause  pneu- 
mothorax or  pyopneumothorax.  That  this  does  not 
occur  oftener  is  owing  to  the  adhesive  pleurisy 
which  so  often  accompanies  the  early  consolidations 
of  phthisis,  especially  if  the  tuberculosis  be  super- 
ficial.   See  Pleura,  Diseases  of. 

(4)  It  may  contract,  and  the  sides  approaching 
each  other  form  at  length  a  firm,  tough  cicatrix, 
causing  puckering  of  the  surrounding  tissue  and 
often  considerable  displacement  of  the  neighbouring 
organs.  This  is  the  natural  cure  of  the  third  stage 
of  phthisis,  and  is  evidenced  in  most  cases  by  a 
flattening  of  the  chest-wall,  chiefly  in  the  infra- 
clavicular space,  a  disappearance  of  the  cavernous 
sounds,  and  a  substitution  of  deficient  or  harsh 
breathing,  and  sometimes  of  healthy  sounds  over 
the  seat  of  the  cavity.  Percussion  often  discovers 
that  the  sound  lung  is  drawn  across  the  median  line 
to  the  affected  side  ;  and  if  the  cavity  be  in  the  left 
lung,  the  heart  and  stomach  may  be  displaced  up- 
wards, the  former  organ  being  generally  tilted 
towards  the  axilla,  the  apex  describing  the  arc  of  a 
•circle,  of  which  the  centre  is  the  commencement  of 
the  aorta.  If  the  cavity  be  in  the  right  lung,  we 
may  expect  the  liver  to  be  drawn  up,  and  the  im- 
pulse of  the  heart  displaced  to  the  right  of  the 
median  line,  reaching  occasionally  beyond  the  right 
nipple  (see  Heart,  Displacement  of).  Contraction 
of  a  cavity  always  takes  place  towards  a  fixed  point, 
which  is  sometimes  an  adhesion  of  the  pleura,  but 
more  generally  the  root  of  the  affected  lung  ;  and 
in  this  way  the  remarkable  change  in  the  positions 
of  the  physical  signs  is  explained  ;  for  it  is  not  un- 
usual to  find  the  cavernous  sounds  audible  above 
the  scapula  long  after  they  have  ceased  to  be  heard 
in  the  sub-clavicular  region,  and  again  in  the  inter- 
scapular regions  after  they  have  ceased  to  be  audible 
in  the  supra-scapular  fossa. 

Of  these  destinies  of  a  lung-excavation,  the  first 
two  are  undoubtedly  the  commonest.    Where  the 


cavity  remains  quiescent,  and  no  fresh  tubercle- 
formation  takes  place,  the  patient  may  live  on  for 
years,  with  only  the  inconvenience  of  regular  expec- 
toration and  occasional  dyspnoea,  and  preserve  the 
appearance  of  actual  health.  Where  a  cavity  con- 
tinues to  increase  by  further  ulcerative  processes, 
acute  tuberculosis  soon  attacks  the  opposite  lung  ; 
and  this  organ  passing  rapidly  from  consolidation 
into  excavation,  the  cough  and  expectoration  in- 
crease, hectic  fever  becomes  more  frequent,  the 
patient  reaches  an  extreme  state  of  emaciation,  the 
adipose  tissue  disappears  from  all  parts  of  the  body, 
the  temporal  and  malar  bones  become  prominent, 
the  jaws  are  sharply  defined,  the  scapulas,  ribs,  and 
sacrum  all  stand  out,  as  if,  as  is  really  the  case, 
they  were  only  covered  by  skin,  and  the  patient 
becomes  to  all  appearances  a  mere  skeleton. 

3.  Final  Stage. — In  the  last  stage  of  phthisis 
various  symptoms  appear  indicative  of  general  in- 
fection, cardiac  weakness,  and  lowered  resisting- 
power.  Thromboses  may  arise  in  the  veins  of  the 
extremities  ;  oedema  of  the  ankles  and  feet  ensues  ; 
bed-sores  form  on  those  parts  where  the  pressure  is 
greatest,  as,  for  instance,  on  the  hips,  buttocks,  and 
sacrum  ;  and  thrush  appears  on  the  tongue  and 
fauces,  and  when  removed  is  succeeded  by  a  fresh 
crop,  rapidly  spreading  round  the  hard  palate, 
buccal  surface,  and  gums.  Ulceration  of  some  part 
of  the  mucous  membrane  of  the  mouth  and  pharynx 
is  not  uncommon,  the  part  aff'ected  being  generally 
the  soft  palate,  less  commonly  the  hard  palate,  the 
edge  of  the  tongue,  or  the  buccal  surface  in  the  re- 
gion of  the  back  molars.  As  death  approaches 
profuse  sweats  follow  the  swallowing  of  all  fluids ; 
the  breathing  becomes  quicker,  and  expectoration 
more  and  more  difficult.  Diarrhoea  prevails  at  this 
stage,  and  often  proves  fatal  before  the  pulmonary 
lesions  have  reached  their  furthest  development. 

Death  may  occur  in  several  ways,  either — (i)  by 
asphyxia,  from  inability  to  expectorate ;  (2)  by 
thrombosis  of  the  pulmonary  artery,  inducing  livi- 
dity  and  dyspnoea  ;  (3)  by  pneumothorax  ;  or  (4)  by 
exhaustion,  the  heart's  action  gradually  failing, 
the  patient  being  utterly  prostrated,  either  by  the 
wasting  course  of  the  disease  or  by  the  attendant 
diarrhoea.  Hcemoptysis  may  cause  death,  either  by 
collapse  from  loss  of  blood,  or  by  suffocation  through 
the  blood  rapidly  filling  the  air-celis. 

Some  of  the  principal  symptoms  of  phthisis  re- 
quire a  fuller  description. 

Temperature,  Pulse,  and  Respiration. — 
The  teiupcratm-e  of  phthisis  is  both  pyrexial  and 
subnormal,  its  varieties  depending  partly  on  the 
amount  of  secondary  local  infection  going  on,  and 
partly  on  the  extent  to  which  the  constitutional 
powers  are  depressed.  The  high  temperatures  are 
due  to  the  former,  the  low  ones  to  the  latter  cause. 
The  range  extends  from  106°  or  107°  F. ,  noted 
in  acute  phthisis,  down  lo  90-5°  F.  observed  by 
Lebert.  The  writer  has  seen  morning  records  as 
low  as  9 1  '6°  F.  In  many  cases  of  quiescent  phthisis 
in  the  first  and  third  stage,  the  observations  are  for 
the  greater  part  of  the  day  subnormal,  and  only 
reach  the  healthy  standard  in  the  afternoon.  It  is 
said  to  be  even  possible  for  tubercles  to  form,  and 
for  softening  and  excavation  to  take  place,  without 
any  rise  of  temperature. 

Where,  however,  tubercle-formation  is  accom- 
panied by  elevation  of  temperature  it  is  generall)' 
post-meridian,  and  by  no  means  continuous  in  cha- 
racter, the  phenomena  being  as  follows  :  The  rise 
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commences  after  2  p.m.  and  continues  till  8  p.m., 
when  the  maximum,  which  may  attain  103°  or 
104'-'  F.,  is  reached.  A  fall  then  begins,  and  con- 
tinues till  4  or  5  A.M.,  when  the  minimum,  which 
maybe  as  low  as  94°  K.,  but  is  generally  about  95° 
or  96°  F. ,  is  attained.  After  this  a  gradual  recovery 
takes  place,  and  by  10  or  11  a.m.  normal  tempera- 
tures are  reached.  During  the  process  of  softening, 
the  post-meridian  rise  appears  to  be  maintained 
later  in  the  day,  the  maximum  being  reached  at  10 
or  II  p.m.  In  active  cases  in  the  third  stage,  where 
e.vcavation  is  proceeding  or  extending,  and  where 
also  fresh  tuberculosis  may  be  taking  place,  the 
thermic  chart  approaches  more  closely  to  that  of 
suppuration  and  pysemia,  and  shows  great  extremes, 
the  highest  and  lowest  temperatures  of  phthisis 
being  noted  at  this  stage.  The  rise  commences 
soon  after  noon,  and  continues  till  5  P.M.,  or  even 
till  10  P.M.,  when  the  maximum  of  103°  to  104'' F. 
is  reached,  and  a  fall  rapidly  follows,  95°  and 
94°  F.  being  very  commonly  reached  before  6  a.  M. 
Then  recovery  sets  in,  and  normal  records  are 
observed  about  10  A.M.  The  chief  characteristics 
of  the  temperature  in  phthisis  are~(i)  the  post- 
meridian form  of  its  pyrexia  ;  and  (2)  the  remarkable 
fall  at  night  to  subnormal  figures,  showing  collapse 
of  the  vital  powers.  Pyrexia  is  compatible  with  large 
gain  of  weight  in  phthisis,  provided  the  food-supply 
is  plentiful  and  the  digestive  powers  maintained. 

The  occurrence  of  hLemoptysis  does  not  generally 
affect  the  temperature,  unless  a  large  amount  of 
blood  has  been  inhaled  into  the  air-cells.  Under 
these  circumstances  pneumonia  is  set  up,  and  the 
temperature  remains  elevated  until  its  subsidence  ; 
or,  if  it  does  not  subside,  but  gives  rise  to  secondary 
tuberculosis,  the  chart  will  assume  the  pyrexia! 
character  of  acute  tuberculosis.  Night-sweats,  as  a 
rule,  lower  the  temperature  for  the  time,  but  they 
are  not  to  be  regarded  as  a  consequence  of  the 
pyrexia,  as  they  are  noted  sometimes  in  non- 
pyrexial  cases,  but  rather  as  a  flux  from  the  skin, 
■due  to  loss  of  power  in  its  vaso-motor  nerves.  The 
influence  of  diarrhoea  on  the  temperature  depends 
■entirely  on  its  form  and  causation.  Where  it 
■depends  on  dyspepsia,  it  exercises  no  influence  ; 
where  it  arises  from  amyloid  degeneration  of  the 
intestines,  and  is  accompanied  by  dropsy,  a  lower- 
ing of  the  standard  may  be  looked  for.  Where,  as 
is  generally  the  case,  it  is  due  to  intestinal  ulcera- 
tion, a  decided  rise  of  temperature  takes  place, 
generally  in  the  evening,  succeeded  by  equally  well- 
marked  morning  remissions,  if  the  ulceration  is  ex- 
tensive. Albuminuria,  from  whatever  cause  arising, 
tends  to  lower  the  temperature,  and  the  more  so 
as  the  kidneys  become  more  deeply  involved,  the 
blood  is  more  disorganised,  and  dropsy  supervenes. 

The  pulse  varies  greatly,  according  to  the  form  of 
the  disease,  and  the  amount  of  lung-surface  in- 
volved. In  the  greater  number  of  cases  of  chronic 
phthisis  its  character  is  weak,  regular,  and  little 
above  the  normal  standard.  In  cases  of  acute 
disease,  it  has  a  frequency  of  100  to  140,  but  its 
rise,  as  a  rale,  follows,  sometimes  after  a  long 
interval,  that  of  the  temperature.  Considerable 
changes  may  lake  place  in  the  lungs  without  any 
rise  of  pulse. 

Respiration  varies  according  to  the  amount  of 
lung-surface  involved,  being  normal  in  early 
quiescent  stages,  and  rapid  in  cases  of  extensive 
advanced  disease.  Nevertheless  in  acute  phthisis 
and_  acute  tuberculosis,  the  respirations  are  generally 


rapid,  even  before  the  lungs  are  largely  obstructed, 
and  in  these  cases  there  is  a  definite  pulse-respira- 
tion ratio.  In  phthisis  generally  this  cannot  be 
said  to  exist,  but  the  observation  of  the  number  of 
respirations  is  of  far  more  importance  than  that  of 
the  pulse. ' 

Diaprhosa.  —  Diarrhoea  has  a  great  influence  on 
the  course  of  the  disease,  and  tends  more  to  weaken 
and  emaciate  the  patient  than  the  cough,  the 
pyrexia,  or  the  night-sweats.  In  the  first  stage  an 
opposite  condition,  namel}-,  constipation,  prevails, 
but  in  the  third  stage  diarrhoea  is  tolerably  common 
and  very  obstinate  in  character.  It  varies  in  in- 
tensity, according  to  its  cause.  Sometimes  it  pro- 
ceeds from  (l)  indigestion,  and  is  trivial  in  charac- 
ter. Sometimes  it  is  due  to  (2)  atony  of  the 
intestines,  and  partakes  of  the  character  of  a  flux, 
like  night-sweats  ;  (3)  in  other  cases  it  is  due  to 
amyloid  degeneration  of  the  intestines,  especially  of 
the  small  intestine,  causing  increased  permeability 
of  the  infiltrated  vascular  walls.  The  diarrhcea  is 
not  always  very  profuse  in  these  last  cases,  but  it 
is  very  persistent,  and  not  uncommonly  accom- 
panied by  vomiting  of  a  very  obstinate  kind. 
Lastly  (4)  it  may  originate  in  ulceration  of  the 
intestines,  due  to  the  swallowing  of  sputum  laden 
with  bacilli,  which  is  common  wliere  expectoration  is 
difficult.  Here  the  diarrhoea  is  very  persistent,  the 
stools  ochrey  and  soft,  containing  abundant  tubercle- 
bacilli,  and  sometimes  streaked  with  blood ;  the 
patient  often  complains  of  pain  in  the  abdomen,  re- 
ferred to  the  seat  of  ulceration,  and  feels  tenderness 
on  pressure.  This  is  usually  found  over  the  ileo- 
crecal  valve,  but  it  may  be  traced  in  cases  of 
extensive  ulceration  throughout  the  whole  of  the 
ileum,  into  the  colon  (ascending,  transverse,  and 
descending),  and  the  sigmoid  flexure.  Flatus  and 
a  tympanitic  condition  of  the  abdomen  are  often 
present  in  extreme  cases.  The  diarrhoea  prevails 
most  at  night,  but  in  advanced  instances  C(jntinues 
day  and  night,  and  exhausts  the  patient  greatly. 
See  Intestixes,  Tuberculosis  of 

State  of  the  Blood.— &f  Bi.ood,  Morbid 
Conditions  of. 

Varieties. — We  have  hitherto  traced  the  course 
of  a  typical  case  of  consumption  in  its  various  stages, 
and  we  must  now  draw  attention  to  the  diflfereni 
forms  the  disease  includes,  always  premising  tha'. 
while  they  differ  in  symptoms,  in  prognosis,  and  in 
duration,  they  cannot  be  described  as  distinct  patho- 
logical varieties,  as  they  are  merely  forms  of  the 
same  disease,  and  between  each  is  to  be  found 
every  kind  of  anatomical  and  clinical  connection. 

The  following  table  gives  the  principal  forms  :  — 

I.  Acute. — (i)  Acute  tuberculosis;  (2)  Acute 
phthisis. 

II.  Clironic. — {3)  Catarrhal  phthisis  ;  (4)  Fibroid 
phthisis;  (5)  Scrofulous  phthisis  ;  (6)  Hemorrhagic 
phthisis. 

I.  Acute  Tubei^culosis. — This  term  is  re- 
stricted b)'  the  Germans  to  cases  of  general  tuber- 
culosis where  more  than  one  serous  membrane  is 
affected  with  tubercle,  in  addition  to  the  lung  ;  but 
it  is  here  used  to  denote  all  acute  pulmonary  case- 
where  miliary  tubercle,  which  has  not  begun  t  ) 
caseate,  is  the  principal  lesion.  The  history  is  as 
follows  :  A  young  person  of  either  sex  is  attacked 
with  feverish  symptoms,  pungent  heat  of  body, 
rapid  pulse,  extreme  oppression,  and  overwhelming 
weakness  ;  dry,  coated  tongue,  red  at  edges,  soon 
becoming  brown  in  the  centre,  sordes  on  the  teeth 
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and  lips,  gastric  disturbance  and  diarrhoea,  and 
occasional  delirium,  the  symptoms  closely  resem- 
bling those  of  enteric  fever,  for  which  the  disease  is 
often  at  first  mistaken.  Cough  and  slight  expecto- 
ration come  on  ;  fine  crepitation  and  bronchial 
rhonchus  take  the  place  of  the  ordinary  vesicular 
sounds  ;  and  occasionally  some  dulness  is  detected 
over  the  posterior  regions  of  the  chest.  The  patient 
wastes  rapidly  ;  the  breathing  becomes  more  and 
more  embarrassed  ;  the  sputum  rusty ;  the  crepitation 
more  general  and  louder.  Later  on,  the  symptoms 
of  collapse  appear — the  pulse  becomes  more  rapid 
and  feeble,  the  aspect  ghastly  or  livid,  cold  per- 
spirations appear  ;  and  death  occurs  within  a  few 
weeks  from  the  date  of  the  first  onset.  Or  the 
symptoms  may  be  more  cerebral  in  character, 
denoting  that  the  meninges  are  the  seat  of  miliary 
tubercle.  The  patient  complains  of  pain  in  the 
head,  vomiting,  and  intolerance  of  light  ;  begins  to 
mutter  and  to  give  wrong  answers  ;  and  then  has 
marked  delirium.  The  aspect  is  heavy  and  con- 
fused ;  hyperaesthesia  of  skin  appears  (Empis)  ;  and 
double  vision,  though  squinting  is  not  always  notice- 
able. Granulations  can  often  be  detected  with  the 
ophthalmoscope  in  the  fundus  oculi.  Twitchings  of 
the  muscles  of  the  extremities  and  sometimes  of  the 
face  occur,  followed  by  convulsions,  and  by  para- 
lysis of  the  sphincters.  Dilatation  of  the  pupils  and 
other  signs  of  effusion  supervene,  and  the  patient 
dies  comatose.  In  this  variety,  as  a  rule,  the  tem- 
perature remains  continuously  high  (between  loo° 
and  102°  F. ),  but  in  some  instances  it  may  be  ob- 
served to  rise  above  100°  F.  for  the  last  ten  days  of 
the  patient's  life.  After  death  the  lungs  are  found 
highly  congested  and  pervaded  with  miliary  tuber- 
cle, soft  in  character,  but  devoid  of  caseation  and 
containing  abundant  tubercle-bacilli  ;  the  bronchi 
are  full  of  frothy  mucus  ;  and  tubercle  may  be 
found  in  the  pleura,  peritoneum,  or  cerebral  mem- 
branes, with  effusion  into  the  ventricles.  This 
form  is  distinguished  from  capillary  bronchitis  by 
the  presence  of  fever  ;  from  enteric  fever  by  the 
different  physical  signs  ;  from  acute  phthisis  by  the 
great  dyspnoea  and  scanty  expectoration  ;  and  by  the 
head-symptoms  (when  present)  from  all  the  above. 

Acute  tuberculosis  is  the  most  fatal  form  of  con- 
sumption, terminating  in  a  few  weeks  or  even  days, 
and  is  characterised  by  gastric  disturbance,  by  the 
presence  of  family  predisposition  (Pollock),  and  by 
the  absence  of  hremoptysis.  It  may  be  primary  or 
secondary,  but  in  each  case  is  equally  fatal. 

2.  Acute  Phthisis. — The  patient,  generally 
young,  who  may  have  had  a  cough  previously,  is 
attacked  with  sharp  pain  in  one  side  of  the  chest, 
quick  pulse,  high  temperature,  the  skin  being  quite 
burning  to  the  hand  of  the  physician,  alternating 
with  night-chills  and  sweats.  The  general  appear- 
ance betokens  pneumonia,  but  the  crepitation  com- 
mences at  the  apices,  extending  to  the  whole  lungs, 
and  is  not  so  fine  and  even  as  in  pneumonia.  The 
cough  increases  ;  the  expectoration  becomes  opaque 
and  purulent,  containing  quantities  of  lung-tissue 
and  swarms  of  tubercle-bacilli  ;  and  the  temperature 
assumes  the  intermittent  type.  The  physical  signs 
show  at  first  gradual  consolidation  of  both  lungs, 
but  later  on  indicate  that  excavation  has  taken 
place  ;  and  this  continues,  the  patient  rapidly  wast- 
ing and  dying  in  a  few  weeks.  Sometimes  the 
cavity  opens  into  the  pleura,  which  in  these  cases 
is  rarely  adherent,  and  death  ensues  by  pneumo- 
thorax.   This  form  is  not  quite  so  hopeless  as  acute 


tuberculosis ;  and  in  some  instances  the  disease 
may  stop  short  of  utter  lung-destruction  and  be- 
come chronic,  the  patient  remaining  in  a  state  of 
crippled  respiration  and  of  health  for  months  and 
even  years.  Such  cases  may  last  for  periods  ex- 
tending from  three  and  a  half  to  sixteen  years. 
After  death  the  lungs  are  found  more  or  less  con- 
solidated, with  adherent  pleurse,  the  indurations 
consisting  of  red  hepatisation  and  caseous  infiltra- 
tion, the  latter  largely  predominating.  Excava- 
tions abound  in  all  directions,  and  but  little  or  no 
miliary  tubercle  is  present.  The  characteristics  of 
this  form  are  (l)  the  acuteness  of  the  disorganising 
processes,  excavation  quickly  succeeding  consolida- 
tion ;  (2)  the  inflammatory  nature  of  the  lesions, 
and  the  rarity  of  miliary  tubercle  ;  (3)  the  occur- 
rence of  pneumothorax  ;  and  (4)  the  freedom  of 
other  organs  from  tuberculosis.  An  intermediate 
form  is  acute  tuberculo-pneumonic  phthisis,  in  which 
tuberculisation  predominates,  but  the  tubercular 
masses  soften  rapidly,  and  tubercle  forms  at  the 
same  time  in  other  organs  such  as  the  intestines. 

3.  Catarrhal  Phthisis. — The  patient  has  been 
subject  for  years,  perhaps,  to  attacks  of  winter 
catarrh,  which  disappear  in  summer  ;  and  at  last, 
owing  to  a  severe  season,  or  from  his  being  in  less 
favourable  circumstances  than  usual,  his  cough  does- 
not  cease,  as  formerly,  but  remains  persistent,  and 
is  accompanied  by  some  purulent  expectoration, 
loss  of  flesh,  and  night-sweats.  The  bronchial /-(ffc, 
sonorous  and  liquid,  as  they  disappear  from  certain 
parts  of  the  lung,  become  more  prominent  and 
localised  in  others,  especially  under  the  clavicles, 
and  above  and  between  the  scapute.  The  rdles 
become  coarser,  and  the  sonorous  rhonchus  assumes 
a  croaking  character.  Signs  of  consolidation  soon 
appear,  but  are  never  so  prominent  as  in  other 
forms,  owing  to  the  temporary  emphysema  accom- 
panying bronchitis  ;  'the  dulness  appears  in  patches 
over  the  centres  of  increased  rhonchus  ;  the  liquid 
nlles  diminish,  owing  to  increasing  obstruction,  and 
give  place  to  a  tubular  sound  conveyed  by  the  ex- 
tending consolidation  from  the  larger  bronchi,  and 
heard  best  in  situations  overlying  them,  as  below 
the  clavicle,  and  above  and  within  the  scapula,  in 
the  axillary  and  middle  dorsal  regions.  The  tubu- 
lar sound  has  a  sharp,  whiffing  character,  and  is 
often  unaccompanied  by  bronchophony,  from  the- 
consolidation  being  insufficient,  and  the  bronchial 
tubes  too  choked  to  produce  it.  If  the  case  goes 
on  unfavourably,  the  expectoration  becomes  more 
abundant,  and  is  found  to  contain  both  tubercle- 
bacilli  and  shreds  of  lung-tissue,  and  excavation  is 
proved  to  have  taken  place,  with  the  usual  sym- 
ptoms ;  the  patient  assumes  all  the  appearances  of 
advanced  cavity-phthisis,  and  the  case  from  this 
date  can  hardly  be  distinguished  clinically  from 
those  of  a  strictly  tubercular  origin.  After  death 
the  lungs  are  found  to  be  more  or  less  consolidated, 
the  indurations  taking  the  direction  of  certain^ 
lobules  and  generally  not  affecting  entire  lobes. 
The  indurations  are  of  a  grey  or  yellowish  tint, 
with  numerous  yellow  masses  of  caseation  inter- 
vening, which  abound  in  tubercle-bacilli.  Another 
form  of  catarrhal  phthisis  follows  on  attacks  of  un- 
resolved pneumonia  or  of  pulmonary  affections 
tending  to  lung  consolidation.  Portions  of  the  lung 
may  be  found  in  the  first  stage  of  catarrhal  consoli- 
dation, so  well  described  by  Hamilton,  with  isolated 
lobules  or  groups  of  lobules  of  a  leaden  or  purple- 
colour,  and  the  adjoining  ones  may  be  emphyse- 
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matous.  Wedge-shaped  patches  of  consoHdation 
can  be  traced  on  the  pleural  surface,  exuding  on 
section  yellow  catarrhal  fluid  similar  to  that  con- 
tained in  the  bronchi.  Numerous  excavations  of 
irregular  form  are  seen  containing  bacilli,  but  in  most 
instances  no  trace  of  tubercle  is  to  be  found,  though  it 
is  occasionally  present.  The  bronchi  are  generally 
dilated,  and  full  of  purulent  matter.  This  form  is 
more  common  among  the  young  than  the  old,  and 
arises  from  whooping-cough,  measles,  and  bron- 
chitis, the  pathology  being  extension  of  catarrh  from 
the  bronchi  to  the  alveoli,  implication  of  the  inter- 
stitial tissue,  large  epithelial  proliferation,  causing 
pressure  and  emptying  of  capillaries,  degeneration 
and  caseation  of  the  alveoli  and  their  contents,  and 
consequent  excavation,  with  occasionally  lymphatic 
infection. 

4.  Fibroid  Phthisis. — This  term,  introduced 
by  the  late  Andrew  Clark,  is  applied  to  cases  of 
which  fibrosis  is  the  principal  feature.  While  this 
process  accompanies  most  instances  of  chronic 
phthisis,  it  specially  characterises  those  in  which 
interstitial  pneumonia  is  present,  and  entirely 
modifies  their  history  and  symptoms.  It  is 
generally  secondary  to  attacks  of  pleurisy  and 
pleuro-pneumonia,  or  to  chronic  pneumonia,  re- 
sulting from  long-continued  irritation  of  the  lungs, 
through  the  inhalation  of  dust  or  grit,  as  prevails 
among  fork-  and  knife-grinders,  colliers,  and 
button-makers.    See  Occupation-Diseases. 

A  patient  has  an  attack  of  pleurisy  with  effusion, 
from  which  he  recovers  with  absorption  of  fluid  ; 
but  percussion  shows  dulness  over  the  whole  side, 
and    somewhat   feeble   respiration.    The  patient 
experiences  dragging  pains  in  the   side  ;  a  dr)', 
hacking  cough,  sometimes  paroxysmal  in  character, 
with    little    expectoration,    continues  ;     and  the 
breathing,  always  short,  becomes  still  more  so  on 
exertion.     These  symptoms  increase,  and  a  few 
months  later  we  find  marked  immobility  of  the 
affected  side,  dulness  throughout,  and  now  con- 
siderable shrinking,   the  circumference  of  this  side 
measuring  one  or  two  inches  less  than  the  healthy 
side.    On  auscultation  we  notice  the  breathing  to 
be  very  deficient  in  some  parts,  and  in  others 
bronchial,  and  sometimes  cavernous  in  character  ; 
but  generally  there  is  everywhere  absence  of  true 
vesicular  breathing.      Careful    percussion  of  the 
opposite   side   of    the   chest  shows  the  line  of 
resonance  to  extend  beyond  the  usual  limit,  passing 
to  the  edge  of  the  sternum,  and  often  an  inch  or 
two  farther  ;  demonstrating  that  the  contraction  of 
the  affected  lung  has  caused  the  healthy  one  to  be 
drawn  across.    Other  organs  are  likewise  displaced. 
I  If  the  left  lung  be  affected,  the  heart  is  tilted,  not 
1  necessarily  upwards,  as  when  a  cavity  is  contract- 
I  ing,  but  outwards.    The  stomach  rises,  its  note 
I  being  audible  as  high  as  the  fourth  rib.    The  heart 
I  is  not  only  displaced,  but  is  uncovered  by  the 
I  retreating  lung  ;  and  the  right  auricle  and  ventricle 
I  are  clearly  distinguished  by  their  pulsations.  If 
I  the  right  lung  is  affected,  the  left  may  be  drawn 
I  over,  and  the  area  of  resonance  may  extend  as 
I  far  as  the  inner  half  of  the  right  clavicle,  and 
I  a  line  drawn  thence  sloping  towards  the  middle 
I  of  the  sternum.     The  heart  is  transposed,  and 
I  its  impulse  may  be  traced  in  the  fourth  inter- 
I  space  on  the  right  side.    The  liver  rises  up  to 
I  the  fifth  rib,  and  shrinking  of  the  chest-walls  takes 
I  place,  as  on  the  other  side.     The  expectoration, 
I  if  there  be  any,  has  rarely  been  found  to  contain 


tubercle-bacilli.  The  pulse  may  be  slow  ;  the  re- 
spiration often  rapid,  rising  to  50  and  60  per 
minute.  The  temperature  seldom  rises  above  the 
normal  and  is  sometimes  subnormal.  When  the 
temperature  rises  over  100°  F.  it  signifies  that 
something  beyond  fibrosis  is  going  on.  The  cough 
is  troublesome  and  often  induces  vomiting ;  and 
the  expectoration  becomes  more  and  more  difficult, 
and  in  time,  on  account  of  retention,  foetid.  Mean- 
while the  dyspncea  increases,  the  other  lung  be- 
coming involved  ;  signs  of  obstructed  circulation 
appear  ;  dropsy  of  the  extremities  takes  place,  and 
rapidly  increases  ;  the  urine  becomes  albuminous, 
and  the  patient  dies,  either  of  dyspnoea  or  of 
urtemic  poisoning,  his  death  contrasting  strongly 
with  the  ordinary  termination  of  consumptive 
disease.  The  patient  may,  however,  die  of  apncea, 
without  albuminuria  or  dropsy.  After  death  we 
find  a  lung  contracted  to  the  size  of  a  man's  fist, 
with  enormously  thickened  and  adherent  pleura, 
and  widely  dilated  bronchi,  with  interlobular 
septa  much  increased  in  size  and  encroach- 
ing on  the  lung-structure,  which  seems  to  be 
replaced  by  a  hard  fibrous  tissue,  in  parts  mottled 
with  grey,  deeply  pigmented,  and  resembling 
cartilage  in  its  resistance  to  the  knife.  Embedded 
in  this  structure  are  found  caseous  and  cretaceous 
masses,  or,  again,  excavations  of  various  sizes  ;  the 
walls  of  these  and  of  the  dilated  bronchi  being 
rigid  and  inelastic,  from  the  presence  of  the  fibroid 
material,  and  thus  affording  some  explanation  of 
the  difficult  expectoration  and  consequently  trouble- 
some cough.  Careful  examinations  of  microscopic 
sections  of  this  fibroid  tissue  have,  according  to 
Andrew  Clark,  Watson  Cheyne,  and  Percy  Kidd, 
failed  to  detect  tubercle-bacilli  ;  but  in  the  caseous 
masses  embedded  in  it  Watson  Cheyne  has  found 
them.  Besides  these  changes,  we  may  find  the 
other  lung  the  seat  of  tuberculosis,  though  this 
is  not  constant  ;  but  commonly  the  bronchial 
glands  are  hardened  and  deeply  pigmented.  There 
is  often  amyloid  disease  of  the  liver,  spleen,  and 
kidneys. 

5.  Scrofulous  Phthisis. —This  is  a  variety 
where  disease  of  the  lung  is  preceded  by,  or 
accompanies,  tubercular  affections  of  various 
joints,  caries  of  the  sternum,  ribs,  and  vertebrte, 
lumbar  and  psoas  abscesses,  otorrhoea,  fistula  in 
ano,  or,  as  is  most  common,  enlarged  and  caseat- 
ing  glands — cervical,  bronchial,  axillary,  or  mesen- 
teric. Cases  of  secondary  phthisis  show  an  early  infec- 
tion of  the  lymphatic  system,  and  a  remarkable  corre- 
lation appears  to  be  established  between  the  external 
gland  or  discharging  surface  and  the  condition  of 
the  lungs.  If  the  glands  are  suppurating,  or  if  the 
fistula  is  open,  or  if  the  carious  bone  freely  dis- 
charges, the  lung-disease  will  remain  quiescent, 
and  progress  may  be  made  towards  arrest  ;  but  if, 
on  the  other  hand,  any  of  the  above  discharges,  in 
the  most  of  which  tubercle-bacilli  have  been  de- 
tected, should  be  checked,  or  cease  zvithoiU  the 
removal  of  the  diseased  tissue,  the  lung-disease  passes 
into  fresh  activity,  making  considerable  advance 
and  extension.  This  has  been  used  as  a  strong 
argument  against  operating  on  fistula  in  ano  if  the 
lungs  have  been  affected.  The  temperature-course 
in  these  cases,  if  active  lung-changes  are  taking 
place,  is  remarkably  fitful,  showing  evening  exacer- 
bations of  102°  to  104°  F.  and  morning  depressions 
of  96°  to  97°  F.  ;  and  night-sweats  are  usually  very 
profuse.    Patients  of  this  type  lose  and  gain  flesh 


1234 


PHTHISIS 


with  great  rapidity,  owing  probably  to  the  pyrexia 
and  fitfuhiess  of  the  appetite. 

6.  Haemorrhagic  Phthisis. — This  name  is 
intended  to  designate,  not  phthisis  arising  from  the 
results  of  ha:moptysis  [phthisis  ab  hamoptoe — 
Niemeyer),  but  a  form  recognised  by  C.  J.  B. 
Williams,  Peacock,  Hughes  Bennett,  and  the 
writer,  in  which  large  and  repeated  hsemorrhage  is 
the  principal  feature,  associated  with  a  small 
amount  of  detectable  disease.  It  is  more  common 
among  men  than  women,  in  the  proportion  of  five 
to  one  ;  and  the  period  of  attack  is  later  than  in  the 
ordinary  forms,  possibly  owing  to  the  element  ot 
heredity  being  generally  absent.  The  patient 
may  have  had  signs  of  failing  health  before  the 
haemoptysis,  but  often  he  is  apparently  in  good 
health,  when  he  is  suddenly  attacked  with  profuse 
hsemoptysis,  the  blood  being  florid,  the  hxmorrhage 
sometimes  lasting  many  days,  and  always  causing  a 
reduction  in  flesh  and  strength.  Cough  and  ex- 
pectoration follow,  yet  examination  of  the  chest 
only  indicates  slight  signs,  and  sometimes  none  at 
all.  When  present  they  are  to  be  found  in  the 
supra-  or  inter-scapular  regions,  or  below  the 
clavicle.  The  patient  improves,  and  often  entirely 
loses  his  cough  before  the  recurrence  of  the 
hsemorrhage,  which  may  not  take  place  for  days, 
weeks,  months,  or  even  years.  If  the  attacks  re- 
cur often,  the  cough  becomes  persistent  ;  the  ex- 
pectoration, when  not  sanguinolent,  is  muco- 
purulent ;  wasting  and  night-sweats  appear  ;  and  the 
physical  signs  now  show  unmistakable  consolida- 
tion, which  goes  on  to  softening  and  excavation. 
In  most  cases  the  disease  does  not  extend  beyond 
consolidation,  and  large  quantities  of  blood  are  ex- 
pectorated without  fatal  results,  the  patients  re- 
covering in  the  intervals,  and  sometimes  living  to  a 
considerable  age.  Peacock  stated  that  in  most  in- 
stances some  more  or  less  exciting  cause  of  a  de- 
pressing character  is  to  be  detected,  in  the  form  of 
syphilis,  cold,  dysentery,  Vjodily  strain,  exertion  of 
voice  ;  but  the  observer  will  often  fail  to  find  one. 
The  exact  pathology  of  this  form  of  phthisis  is  un- 
certain, because  few  of  the  patients  die  in  the  early 
stage;  but  it  is  probable  that  the  hsemorrhage' is 
produced  by  the  erosion  of  the  pulmonary  vessels  by 
bacillary  invasion,  masses  of  tubercle-bacilli  having 
been  shown  to  be  present  in  the  walls  of  both 
arteries  and  veins  ;  and  in  hfemorrhagic  phthisis  it 
is  probable  that  the  larger  vessels  are  thus  attacked. 

Diagnosis. — Phthisis  is  distinguished  from  other 
chest-afifections  by  the  presence  of  tubercle-bacilli 
in  the  sputum  and  by  the  evidence  of  physical  signs. 
The  evidences  of  consolidation  separate  it  from 
bronchitis  ;  while  the  tendency  of  the  signs  to  be- 
come localised  in  the  apices  of  the  lungs,  their 
special  characters,  and  the  combination  of  con- 
sumptive symptoms,  distinguish  it  generally  though 
not  invariably  from  pneumonia  due  to  other 
causes. 

Of  the  various  forms  of  phthisis,  the  most  difficult 
to  diagnose  from  other  diseases  is  acute  miliary 
tuberculosis,  which  at  its  onset  is  sometimes  mis- 
taken for  acute  bronchitis,  from  the  fine  rdles  and 
rhonchi  accompanying  the  miliary  formation.  It 
has  also  been  confounded  with  enteric  fever,  from 
the  high  pyrexia,  the  depression  of  the  patient,  and 
the  occasional  diarrhoea  accompanying  it  ;  but  in 
both  cases  the  rapidly  advancing  symptoms,  and 
the  steadily  progressing  physical  signs,  such  as  in- 
creased and  scattered  crepitation,  if  frequent  careful 


examinations  be  made,  ought  to  leave  us  in  no 
doubt  as  to  the  nature  of  the  case. 

The  diagnosis  between  acute  phthisis  and  crou- 
pous pneumonia  is  not  easy  at  the  onset  of  these 
complaints,  the  physical  signs  not  always  sufficing 
for  this  purpose.  In  a  short  time,  however,  the 
detection  of  tubercle-bacilli,  and  later  of  lung-tissue 
in  the  sputum,  and  the  rapid  wasting,  make  matters 
quite  certain. 

The  diagnosis  of  chronic  tubercular  phthisis  from 
anaemia  and  chlorosis,  sometimes  confused  with  it 
on  account  of  the  amenorrhoea  often  common  to 
both,  is  made  by  the  physical  signs  ;  by  the  different 
kinds  of  pallor  in  the  two  diseases  ;  and,  lastly,  in 
chlorosis,  by  the  absence  of  wasting.  The  diagnosis 
of  excavation  in  phthisis  from  bronchiectasis  is  by 
no  means  easy,  as  the  position  of  the  cavernous 
sounds  is  not  always  sufficient  to  determine  the 
nature  of  the  lesion.  Dilated  bronchi  are  found  in 
the  subclavicular  and  interscapular  regions,  and 
where  ulceration  is  proceeding  in  bronchiectasis 
lung-tissue  maybe  detected  in  the  sputum  ;  but  the 
presence  of  tubercle-bacilli  at  once  settles  the  ques- 
tion in  lesions  of  phthisis,  while  the  convulsive 
character  of  the  cough,  and  the  foetid  expectoration, 
abundant,  but  mixed  largely  with  air,  generally 
enable  us  to  decide  in  favour  of  dilated  bronchi. 
The  diagnosis  from  cancer,  especially  from  sarcoma 
of  the  lung,  depends  partly  on  the  symptoms,  and 
partly  on  the  physical  signs  which,  in  the  case  of 
sarcoma,  present  larger  areas  of  dulness  and  gene- 
rally of  a  more  intense  kind,  and  the  remarkable 
shutting  off  of  all  breath-  and  voice-sound,  which 
cases  of  lung-cancer  present.  See  MEDlASTINtJM, 
Diseases  of. 

Duration  and  Prognosis. — Early  detection 
of  the  disease,  and  improved  treatment,  have  worked 
a  great  revolution  in  our  ideas  as  to  the  duration  of 
phthisis. 

The  statistics  of  C.  J.  B.  Williams  and  the  writer, 
founded  on  I, coo  cases  among  the  upper  classes, 
give  an  average  duration  in  198  deaths  of  7  years 
872  months  ;  and  in  802  living  of  8  years  2  months. 
The  fact  of  these  patients  having  all  been  one  year 
and  upwards  under  observation  necessarily  excludes 
some  of  the  acute  cases  ;  but  with  this  limitation 
these  figures,  striking  though  they  be,  maybe  taken 
as  a  correct  average  for  the  duration  of  the  disease 
among  the  upper  classes  under  modern  treatment, 
especially  as  72  per  cent,  of  the  living  had  recovered 
sufficiently  to  pursue  their  usual  avocations,  and 
many  among  them  had  already  lived  upwards  of 
twenty  years  since  their  first  attack.  The  duration 
of  the  disease  is  found  to  be  considerably  influenced 
by  age  ;  for  it  is  longer  in  proportion  as  the  age  of 
attack  is  later,  this  retarding  influence  being  more 
conspicuous  among  males  than  females.  Females 
are  attacked  earlier,  and  the  disease  in  them  runs 
a  shorter  course  by  nearly  two  years  than  among 
males. 

Of  the  varieties  of  phthisis,  acute  tuberculosis  is 
the  most  rapid  in  its  course,  generally  terminating 
in  a  few  weeks,  or  occasionally  in  a  few  days. 
Acute  phthisis  has  hardly  a  less  rapid  course,  though 
it  may  occasionally  be  retarded,  the  disease  be- 
coming chronic,  and  the  patient  surviving  for  many 
years.  Catarrhal  phthisis  has  an  average  duration 
somewhat  below  the  average  of  eight  years  of  ordi- 
nary phthisis.  Fibroid  phthisis,  on  the  other  hand, 
exceeds  the  ordinary  duration  by  nearly  two  years. 
Haemorrhagic  and  scrofulous  phthisis  are  both  of 
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long  duration.  These  calculations  are  based  on 
statistics  of  patients  of  the  upper  classes  treated 
according  to  the  best  medical  and  hygienic  treat- 
ment known  ;  but  if  hospital  cases  are  reckoned, 
the  average  duration  of  phthisis  generally,  and  of 
its  various  forms,  must  be  held  to  be  much  lower 
than  the  above  estimate. 

The  prognosis  in  phthisis  depends  chiefly  on  the 
extent  to  which  the  system  is  infected,  and  especially 
whether  or  not  other  organs  are  the  seats  of  tubercle. 
Cases  of  acute  tuberculosis  resemble  closely  those 
of  pyremia  in  their  symptoms  and  fatal  course,  and 
•only  differ  in  the  nature  of  the  pathological  products. 
Similar  single-cavity  cases,  where  the  disease  is 
strictly  limited,  bear  a  strong  resemblance  to  chronic 
abscesses,  which  go  on  discharging  for  long  periods, 
without  materially  curtailing  the  life  of  the  patient. 
The  future,  therefore,  of  the  patient  depends  to  a 
great  extent  on  whether  the  disease  may  be  con- 
sidered local  or  general,  though  of  course  we  admit 
in  both  instances  a  constitutional  predisposition, 
possibly  of  different  degrees  of  intensity.  Where 
the  infection  is  rapid  and  complete,  as  in  acute 
tuberculosis  and  most  instances  of  scrofulous  pneu- 
monia, the  prognosis  is  most  unfavourable.  Where, 
again,  the  disease  is  limited  to  one  lung,  and 
associated  with  similar  processes  in  the  joints,  as 
in  scrofulous  phthisis,  which  act  as  diverticula  to 
the  central  disease,  the  prognosis  becomes  far  more 
hopeful,  and  the  individual  may  last  on  for  many 
years. 

The  prognosis  in  hsemorrhagic  phthisis,  where 
the  pulmonary  mischief  is  small  and  limited  to  the 
root  of  the  lungs,  is  favourable,  excepting  of 
course  the  accident  of  death  during  an  attack  of 
temorrhage.  The  most  favourable  prognosis  of 
phthisis  must  be  retained  for  cases  of  inflammatory 
origin,  for  here  the  disease  often  remains  limited 
for  considerable  periods  of  time,  and  the  patient 
may  live  on,  almost  unconscious  of  it,  to  the  natural 
term  of  life.  If,  however,  the  fibroid  element  be 
largely  produced,  a  new  danger  arises  from  the 
obstruction  to  the  circulation  caused  by  the  con- 
traction of  the  lungs,  which  may  be  followed  by 
dilatation  of  the  heart,  dropsy,  and  death. 

The  influence  of  heredity  on  prognosis  lies  in 
rendering  the  individual  less  resistant  to  the  attack 
of  the  tubercle-bacillus  ;  consequently  he  is  attacked 
at  an  earlier  age.  Maternal  inheritance  is  worse  for 
the  children  of  both  sexes  than  paternal,  for  while 
the  father  transmits  with  the  disease  a  certain  degree 
of  resisting  power,  the  mother  transmits  with  the 
disease  the  lack  of  resisting  power  which  is  the 
characteristic  of  her  sex.  The  influence  of  stage 
must  be  duly  taken  into  account,  for  statistics  show 
a  far  more  favourable  prospect  for  mere  consoli- 
dation than  when  a  cavity  is  formed,  and  this  is 
obvious  from  the  increase  of  danger  arising  from 
two  sources,  namely,  from  purulent  infection  and 
pulmonary  aneurysms.  The  use  of  mountain  cli- 
mates is  believed  to  have  largely  improved  the  pro- 
gnosis of  tubercular  consolidation,  and  to  have  in- 
creased the  percentage  of  recoveries  in  this  stage. 
The  grounds  for  an  unfavourable  prognosis  are  : 

( 1 )  rapid  extension  of  disease  or  of  lung-excavation  ; 

(2)  persistent  afternoon  pyrexia  ;  (3)  symptoms  of 
great  irritability  of  the  gastro-intestinal  tract,  red 
tongue,  diarrhoea,  pain  in  the  abdomen  ;  (4)  great 
wasting  with,  or  without,  pyrexia,  combined  with  a 
good  appetite  ;  (5)  strong  hereditary  predisposition  ; 
(6)  the  presence  of  albumen  in  the  urine,  with  or 


witliout  some  form  of  dropsy  ;  (7)  marked  dyspnoea, 
especially  if  not  warranted  Ijy  the  condition  of  the 
lungs  ;  (8)  the  existence  of  considerable  excavation 
in  both  lungs  and  the  occurrence  of  pneumothorax. 

Treatment. — The  treatment  of  phthisis  maybe 
considered  under  four  heads:  [\)  treatment  by  in- 
oculation and  by  anti-tubercidar  serum  ;  (2)  medi- 
cinal ;  (3)  dietetic  and  hygienic  ;  and  (4)  climatic. 

1.  Inoculation.  —  In  1890  Koch  introduced  the  , 
treatment  of  phthisis  by  hypodermic  injection  of 
tuberculin,  a  glycerine-extract  of  a  pure  cultivation 
of  tubercle-bacilli,  in  which  the  parasites  had  been 
killed  ;  and  maintained  that  early-stage  cases  could 
be  cured  after  four  to  six  weeks  of  this  treatment. 
Subsequent  experience  from  all  parts  of  the  world 
did  not  confirm  this  statement,  but  demonstrated 
that,  while  tuberculin  had  a  strong  affinity  for  tuber- 
culous lesions  in  various  organs  of  the  body  and 
gave  rise  to  characteristic  constitutional  reactions,  it 
caused  breaking  down  of  the  tubercular  masses, 
and  of  the  lung-tissue  in  their  immediate  neigh- 
bourhood, fresh  eruption  of  tubercle,  and  extension 
of  old  cavities,  the  sputum  containing  an  increased 
number  of  tubercle-bacilli,  and  a  considerable 
amount  of  lung-tissue.  Virchow  found  in  the  ne- 
cropsies of  patients  treated  by  this  method  various 
kinds  of  pneumonia,  including  what  he  termed  '  in- 
jection catarrhal  pneumonia,'  and  in  one  case  tuber- 
cular meningitis,  which  he  attributed  to  this  treat- 
ment. By  treating  it  with  platinum  chloride,  Klebs 
extracted  from  tuberculin  an  alburnose  called  tuber- 
culocidin,  along  with  certain  alkaloids,  and  attributed 
to  it  the  power  of  arresting  tubercle  ;  and  these  and 
other  modifications  of  tuberculin  have  been  tried  in 
the  treatment  of  phthisis,  without  any  success.  Koch 
introduced  later  on  two  new  preparations,  viz.  Tuber- 
culin O  and  Tuberculin  T  R,  prepared  by  pounding 
in  a  mortar  dried  cultures  of  the  tubercle-bacillus, 
adding  distilled  water,  and  then  centrifugalising  in  a 
powerful  machine.  The  clear  fluid  at  the  top  is  used 
for  inoculation  as  O  Tuberculin,  and  the  residue 
again  treated  with  water  as  T  R  Tuberculin.  Both 
preparations  are  preserved  by  the  addition  of  20  per 
cent,  of  glycerine  before  injection.  The  experience 
of  these  preparations  has  not  been  altogether  favour- 
able. Maragliano,  the  writer,  and  others  have 
treated  tuberculous  patients  with  anti-tubercular 
serum,  produced  by  inoculating  immune  animals, 
such  as  horses,  goats,  and  asses,  with  tuberculin  and 
then  withdrawing  serum  and  injecting  it  into  the 
patients,  but  the  results  have  never  shown  any  con- 
siderable amount  of  success. 

2.  Medicine. — The  medicinal  treatment  must  be 
directed  to  four  objects :  firstly,  antiphthisical,  to 
raise  the  standard  of  nutrition  and  to  fortify  the  in- 
dividual against  the  bacillary  invasion  ;  secondly, 
antiseptic,  to  promote  the  destruction  and  elimina- 
tion of  the  Bacillus  tuberculosis  ;  thirdly,  to  reduce 
and  allay  the  local  inflammations  and  congestions 
which  accompany  and  considerably  complicate  the 
tubercular  changes  ;  and,  fourthly,  to  relieve  the 
various  urgent  symptoms.  The  first  object  is  car- 
ried out  by  tonics,  such  as  iron,  quinine,  arsenic, 
the  mineral  acids,  and,  above  all,  cod-liver  oil, 
which  has  been  shown  to  be  the  most  effective 
agent  of  all  in  improving  nutrition  and  rendering 
the  individual  less  liable  to  bacillary  attack.  Some 
precautions  are,  however,  necessary  to  ensure  its 
being  tolerated  for  long  periods.  The  pale  oil 
should  be  preferred,  and  ordered  in  doses  of  from 
5j  to  5SS  shortly  before  or  after  meals.    The  best 
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vehicles  for  it  are  the  vegetable  bitters- — such  as 
gentian,  calmnba,  quassia,  nux  vomica  and  strych- 
nine, hop,  camomile,  and  cascarilla — combined 
with  an  acid  or  alkali,  according  to  the  stale  of  the 
gastric  mucous  membrane,  and  rendered  more 
palatable  by  the  addition  of  tincture  or  infusion  of 
orange-peel  or  syrup  of  ginger.  Various  other 
vehicles  are  used,  such  as  milk,  salt  and  water, 
lemon-juice,  orange  wine,  and  sherry  ;  while  many 
patients,  especially  children,  lake  it  best  in  an 
emulsion,  composed  of  cod-liver  oil,  a  few  drops  of 
liquor  potassse  or  liquor  ammonise,  with  an  essential 
oil,  like  that  of  cloves  or  cinnamon,  to  cover  the 
taste.  In  the  great  majority  of  cases  cod-liver  oil 
is  well  borne,  if  exhibited  with  discretion.  Other 
oils  are  of  use,  but  few  equal  the  cod-liver  oil  in 
efficacy,  on  account  of  its  great  penetrative  power, 
and  of  its  forming  with  the  biliary  and  pancreatic 
juices  a  compound  easily  absorbed  by  the  lacteals. 
Malt  Extract  and  similar  preparations,  though  of 
greatly  inferior  nutritive  power  to  cod-liver  oil, 
often  cause  increase  of  weight,  chiefly  by  assisting 
the  patient  to  digest  more  starch,  and  are  often 
with  advantage  combined  with  cod-liver  oil,  form- 
ing a  palatable  compound ;  but  the  stimulating 
quality  of  the  malt  sometimes  causes  increase  of 
the  patient's  cough,  and  does  not  augment  appetite. 
Of  greatly  inferior  utility  to  the  oil  are  the  prepara- 
tions of  phosphorus  and  sulphur. 

In  France  the  sulphur-springs  of  Eaux-Bonnes, 
Cauterets,  Bagneres-de-Luchon,  and  Bagneres-de- 
Bigorre  are  largely  frequented  by  consumptives,  the 
ground  of  this  treatment  being  that  the  results  of 
Claude  Bernard's  experiments  show  that  sulphur, 
when  absorbed,  is  excreted  through  the  respiratory 
mucous  membrane.  Peter  considers  that  any  benefit 
that  may  accrue  is  owing  to  the  influence  of  sul- 
phuric acid  on  the  catarrhal  conditions.  Arsenic 
appears  to  exercise  a  most  beneficial  effect  in  those 
consumptives  who  can  digest  it,  and  often  under  its 
influence  fever  and  night-sweats  disappear,  and 
weight  is  gained  ;  and  the  arsenical  waters  of  Mont 
Dore,  La  Bourboule,  and  Royat  are  much  fre- 
quented by  consumptives. 

The  second  object  of  treatment  is  antiseptic. 
The  admixture  of  antiseptics  with  tuberculous 
sputum  and  other  tuberculous  material  has  rendered 
the  inoculation  of  guinea-pigs  and  rabbits  with 
them  harmless  ;  such  are  sulphuretted  hydrogen, 
iodide  of  mercury,  corrosive  sublimate,  iodine, 
carbolic  (3  per  cent.)  and  boric  acid,  helenin, 
creosote,  phenyl-acetic  and  phenyl-propionic  acids, 
and  sulpho-carbolate  of  sodium.  Some  were  actu- 
ally mixed  with  tuberculous  material,  and  then  in- 
jected ;  others  were  injected  afterwards,  separately 
from  the  virus.  All,  when  used  in  sufficient 
strength,  were  successful  in  checking  the  evo- 
lution of  the  disease  in  animals,  and  have  been 
used  in  consequence  in  phthisis  ;  but  only  with 
very  moderate  success.  Moist  heat  is,  however, 
the  most  powerful  bactericide  ;  tuberculous  sputum 
can  be  rendered  innocuous  by  exposure  to  a  boil- 
ing temperature.  The  application  of  antiseptics 
has  been  made — (l)  through  the  air-passages  by 
sprays,  inhalations,  and  '  antiseptic  respirators  ; ' 
(2)  by  hypodermic  injection  ;  (3)  by  injection  per 
rectum  of  sulphuretted  hydrogen  and  carbonic  acid 
(Bergeon)  ;  (4)  through  the  stomach  as  medicines; 
and  (5)  by  intra-pulmonary  injections  through  the 
wall  of  the  thorax  into  tubercular  cavities.  It 
cannot  be  affirmed  that  any  of  these  forms  of  anti- 


septic treatment  have  succeeded  in  destroying  the 
bacillus  or  in  counteracting  the  effect  of  the  pto- 
maines which  it  is  supposed  to  propagate  ;  and  far 
better  results  have  been  obtained  by  constitutional 
measures  which  render  the  individual  less  vulnerable 
to  bacillary  attack. 

The  third  object  of  treatment,  the  reduction  of 
local  inflammation,  is  best  accomplished  by  mild 
antiphlogistic  means,  such  as  salines,  with  or  with- 
out antimonj' ;  and  counter-irritation  to  the  chest- wall 
by  blisters,  iodine,  or  vesicating  liniments,  mustard, 
or  the  milder  but  still  effectual  application  of  linseed- 
meal  poultices.  Steady  continuance  with  these  will 
often  render  sedatives  for  the  cough  unnecessary. 
The  pyrexia  in  many  cases  does  not  require  special 
treatment,  but  will  subside  under  the  general 
measures  directed  towards  the  reduction  of  local 
inflammation.  Where  this  is  not  the  case,  and  the 
excessive  temperature,  rising  to  103°  to  105°  F. , 
torments  and  wastes  the  patient,  the  best  method 
of  reducing  it  is  by  the  open-air  treatment  to  be 
mentioned  presently. 

The  fourth  object,  namely,  the  palliative  treat- 
ment, includes  that  of  the  various  urgent  symptoms. 

The  cough,  when  not  reduced  by  the  counter- 
irritation,  may  be  to  a  certain  extent  allayed  by  a 
combination  of  sedatives,  such  as  opium  and  its 
alkaloids,  conium,  henbane,  diluted  hydrocyanic 
acid,  American  cherry,  with  mild  expectorants,  of 
which  spirits  of  chloroform,  lemon-juice,  and  squill 
are  examples.  Where  the  cough  is  frequent  and  the 
expectoration  difficult,  and  there  is  proof  of  active 
disease,  tubercular  or  pneumonic,  proceeding  in  the 
lungs,  an  effervescing  saline,  containing  carbonate 
of  ammonium,  with  small  doses  of  opium  and  anti- 
monial  wine,  taken  two  or  three  times  at  night, 
will  greatly  relieve  the  symptoms,  the  rule  in  the 
treatment  of  consumption  being  to  restrict  the  seda- 
tives, as  far  as  possible,  to  the  night,  so  as  not  to 
interfere  with  the  appetite  and  digestion.  The 
preparations  of  tar,  in  the  form  of  capsule,  pill,  or 
solution,  are  useful  in  reducing  profuse  expectora- 
tion. The  inhalations  of  iodine,  compound  tincture 
of  benzoin,  carbolic  acid,  creosote,  larch,  and 
turpentine  are  useful  if  expectoration  is  offensive  or 
requires  stimulating  ;  or,  again,  those  of  chloroform, 
conium  and  hop,  when  the  cough  is  convulsive  and 
dry. 

The  pains  in  the  chest  may  be  alleviated  by 
blistering,  painting  with  tincture  of  iodine,  or  stimu- 
lating liniments,  such  as  turpentine  and  ammonia ; 
or  else  on  Frederick  Roberts's  plan,  by  securing 
the  immobility  of  the  side  by  strapping. 

Night- sweats,  when  profuse,  may  be  reduced  by 
oxide  of  zinc  (gr.  ij  to  iv),  by  gallic  or  sulphuric 
acids,  by  sulphate  of  iron,  by  arseniate  of  iron  (gr.  ^- 
to  ^),  or  most  eft'ectually  of  all  by  the  preparations- 
of  belladonna,  in  the  form  of  the  extract  {gr.  \  to 
gr.  i),  or  as  the  solution  of  sulphate  of  atropine 
(ntj  to  ij),  or  used  hypodermically  ;  but  these  often 
cause  dryness  of  the  mouth  and  fauces.  Dover's 
powder  in  10  gr.  doses  is  useful,  but  nitrate  of 
pilocarpine  (gr.  i),  and  picrotoxin  (gr.  j^,  in  form 
of  a  pill),  are  more  effectual. 

Diarrhoea,  where  due  to  bilious  derangement  and 
an  acid  state  of  the  priime  vice,  is  best  treated  by 
mercurial  aperients,  combined  with  carbonate  of 
sodium  or  lime-water.  Where  it  partakes  of  the 
nature  of  a  flux,  accompanied  by  a  pale  tongue  and 
great  debility,  it  may  be  checked  by  astringents, 
such  as  hasmatoxylum,  catechu,  krameria,  bael,  and 
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carbonate  or  subnitrate  of  bismuth.  When  ulcera- 
tion of  the  intestine  is  present,  it  is  generally  but 
not  always  characterised  by  a  red,  irritable  tongue, 
pain  and  tenderness  of  the  abdomen,  and  persistency 
of  the  diarrhoea.  Here,  as  in  other  forms  of  ulcera- 
tion, opium  and  its  alkaloids  answer  best,  and  may 
lie  given  internally  with  sulphate  of  copper  (gr.  ^ 
to  ;j)  every  three  or  four  hours.  When  the  stomach 
is  too  irritable  to  tolerate  medicine  by  the  mouth, 
opium  or  morphine  suppositories  are  useful,  but 
still  better  are  opiate  enemata,  which,  acting  more 
directly  on  the  ulcers,  check  the  pain  and  diarrhoea, 
and  often  afford  considerable  relief.  The  amount 
of  injection  to  be  used  at  a  time  must  be  regulated 
liy  the  probaljle  extent  of  ulceration ;  and  as  a 
vehicle,  in  cases  of  irritability,  linseed  tea  will  be 
found  most  serviceable.  In  very  obstinate  cases 
tannic  acid  (four  to  five  grains)  and  acetate  of  lead 
(three  to  four  grains)  may  be  added  to  the  injection. 
The  opposite  state  of  bowels,  namely,  constipation, 
is  very  common  in  the  early  stages  of  phthisis,  and 
is  best  corrected  by  changes  in  diet,  such  as  the  use 
of  brown  bread  and  oatmeal,  cooked  and  fresh 
fruit,  regular  exercise,  and,  if  these  prove  insuffi- 
cient, a  mild  aloetic  or  rhubarb  pill,  or  the  use 
of  some  mineral  water,  as  Friedrichshall,  Pullna, 
Carlsbad,  ^^isculap,  Rubinat,  Hunyadi  Janos,  and 
others. 

The  dyspiuxa  of  advanced  cases  generally  arises 
from  difficulty  of  expectoration  and  the  greatly 
curtailed  respiratory  power,  and  may  be  relieved  by 
spirit  of  ether,  carbonate  of  ammonium,  and  other 
diffusiljle  stimulants,  or  by  the  inhalation  of  oxygen 
or  of  iodide  of  ethyl  (capsules  111  iij  to  v  for  in- 
haling). The  pain  arising  from  perforation  in 
pneumothorax  is  best  treated  by  diffusible  stimu- 
lants, and  strapping  the  side  to  limit  the  move- 
ments of  respiration  ;  and  if  much  liquid  effusion 
or  accumulation  of  air  takes  place,  it  is  sometimes 
advisable  to  tap  the  chest  ;  but,  as  a  rule,  the 
state  of  the  patient  does  not  allow  of  very  active 
measures. 

Bed-sores  should  be  prevented  by  the  use  of  a 
spring-  or  water-bed,  and  the  skin  of  the  dependent 
parts  can  be  fortified  by  a  lotion  of  spirit  and  water 
(l  part  in  4).  If  a  bed-sore  has  formed,  it  is  best 
to  protect  it  from  friction  by  the  use  of  circular  air- 
or  down-cushions,  or  thick  felt-plaster,  and  the 
raw  surface  can  be  painted  with  collodion,  or  be 
regularly  dressed. 

3.  Diet. — The  great  object  being  to  introduce 
as  large  a  quantity  of  nutritious  food  as  can  be 
digested,  abundance  of  meat,  plainly  cooked,  with 
fresh  vegetables,  and  a  fair  amount  of  bread  and 
starchy  food,  should  be  given.  Fatty  material,  if 
It  can  be  digested,  should  be  largely  represented  in 
the  dietary,  and  many  physicians  advise  large 
quantities  of  cream,  butter,  and  suet.  It  is  found 
that  under  the  open-air  treatment  very  large 
quantities  of  all  kinds  of  food  can  not  only  be 
taken  but  also  assimilated  by  patients  who  are 
credited  with  weak  digestions,  and  immense  gain 
of  weight  amovmting  to  2  st.  and  4  St.  follows. 
Milk  is  the  principal  item,  from  3  to  5  pints  a  day, 
with  three  large  meat-meals,  with  abundant  vege- 
tables and  bread-stuffs.  When  cow's  milk  dis- 
agrees, ass's  or  goat's — the  unpleasant  flavour  of 
the  latter  disguised  by  orange-flower  water — may  be 
substituted  with  advantage.  Koumiss  and  Kefir, 
prepared  from  fermented  mare's  or  cow's  milk, 
are  frequently  used  in  Germany  and  Russia,  but 


they  have  not  become  popular  in  this  country. 
The  digestive  powers  being,  as  a  rule,  weakened, 
much  good  may  be  done  by  the  addition  of  animal 
ferments,  such  as  liquor  pepticus  and  liquor  pan- 
creatis,  to  the  food,  which,  becoming  peptonised, 
is  much  more  easily  assimilated  [see  Peptonised 
Food).  In  the  early  stages  stimulants  are  not 
largely  recjuired,  as  they  increase  the  cough  and 
pulmonary  irritation  ;  but  when  the  strength  fails, 
and  the  powers  of  digestion  are  weak,  they  may  be 
given  frequently  in  the  form  of  brandy  or  whisky, 
and  advantageously  combined  with  liquid  nourish- 
ment, such  as  eggs,  soups,  various  meat -essences 
and  panadas,  arrowroot,  and  jelly.  When  wine  is 
required,  in  chronic  cases,  it  will  be  found  that 
claret,  hock,  sauterne,  and  chablis  tend  to  irritate 
the  cough  less  than  the  stronger  wines.  Cham- 
pagne should  be  given  where  the  prostration  is 
great,  and  it  often  is  useful  in  aiding  expectoration. 
In  cases  of  laryngeal  phthisis  where  the  dysphagia 
is  urgent,  it  is  often  advisable  to  feed  the  patient  by 
nutritive  enemata  or  suppositories. 

Hygiene. — The  consumptive  patient  should  in- 
habit a  well-ventilated,  well-drained  house,  built 
on  a  dry  soil,  sand  or  gravel,  sheltered  from  cold 
winds  and  well  exposed  to  the  south,  not  hemmed 
in  by  trees,  the  most  suitable  for  the  neighbour- 
hood of  the  house  being  of  the  Coniferte  order. 
The  bedroom  should  be  lofty,  provided  with  a  fire- 
place for  warmth  and  outlet  ventilation  ;  and  the 
cubic  space  should  be  1,500  to  2,000  cubic  feet  per 
head.  The  window  should  always  be  open  night 
and  day.  Chowne's  or  Tobin's  tubes  must  be 
employed  to  supply  fresh  air,  even  in  stormy 
weather.  Both  bedroom  and  sitting-room  should 
be  exposed  to  the  sun's  rays,  for  the  vivifying  influ- 
ence of  which  there  is  no  substitute  ;  and  it  is  well 
to  secure  for  the  patient  himself  their  benefit  as 
long  and  as  often  as  possible.  All  consumptives 
should  be  placed  on  the  open-air  system  as  early  in 
the  disease  as  possible,  and  the  greater  part  of  the 
day  should  be  passed,  not  in  the  sitting-room,  but 
reclining  on  a  sofa  or  couch  in  a  balcony,  shelter, 
or  '  Liegehalle,'  under  the  full  influence  of  the  air, 
though  protected  from  sun  and  weather.  Patients 
in  the  prone  position  well  covered  with  wraps 
endure  with  impunity  the  most  severe  cold  and 
benefit  greatly  by  this  method  of  treatment. 
Pyrexia,  often  of  long  continuance,  subsides  in  two 
to  three  weeks  under  this  treatment  when  combined 
with  large  feeding.  The  sputum  should  be  received 
into  a  vessel  containing  a  disinfectant,  to  be  fre- 
quently emptied,  or  it  may  be  burnt,  as  is  done 
at  the  Hospital  for  Consumption  and  Diseases  of 
the  Chest,  Brompton. 

Clothing  and  Exercise.  —  The  underclothing 
should  be  woollen,  either  flannel  or  lambswool, 
or  perhaps  in  summer  merino  may  be  allowed,  the 
object  being  to  secure  a  good  non-conductor  of 
changes  of  the  temperature,  which  will  at  the  same 
time  absorb  cutaneous  moisture.  The  rest  of  the 
clothes  must  be  adapted  to  the  season,  the  invalids, 
male  or  female,  always  bearing  in  mind  their 
greater  liability  to  catarrh  than  ordinary  persons, 
and  using  wraps  freely,  more  especially  when  driv- 
ing. The  wearing  of  respirators,  though  un- 
doubtedly a  protection  against  cold,  is  not  always 
desirable,  as,  unless  the  wire  meshes  are  widely 
separated,  they  considerably  impede  free  respira- 
tion, and  form  a  kind  of  muzzle.  A  woollen  scarf 
passed  over  the  mouth  and  nose,  in  the  fashion  of 
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omnibus-drivers,  or  for  ladies  a  good  Shetland  veil 
or  '  fleecy  cloud,'  answers  the  same  purpose  without 
obstructing  respiration. 

Exercise  must  depend  on  the  stage  of  the  disease 
and  the  strength  of  the  patient.  In  the  first  stage, 
especially  when  the  disease  is  limited  to  one  lung, 
and  no  fever  or  hxmorrliage  is  present,  active 
exercise  in  the  form  of  walking  is  advisable. 
Graduated  ascents,  as  are  used  at  Davos  and  Nor- 
drach,  are  excellent  when  regulated  by  the  medical 
attendant.  Under  careful  superintendence,  certain 
gymnastic  exercises  may  be  of  benefit,  which,  by 
raising  the  arms,  lift  the  upper  ribs  and  increase  the 
size  of  the  thoracic  cavity,  especially  in  the  upper 
regions,  and  thus  necessitate  a  larger  inspiration  of 
air  ;  and  in  time  this  leads  to  further  development, 
and  even  to  hypertrophy  of  the  healthy  lung. 
Emphysema  may  be  produced  in  the  diseased  lung 
by  this  means,  which  is  useful  in  limiting  any 
further  advance  of  infective  tubercular  disease. 

Riding  is  excellent  for  a  large  number  of  patients, 
being  intermediate  between  the  active  and  passive 
varieties  of  exercise.  Where  the  disease  is  more 
extensive  and  advanced  only  the  passive  forms  of 
driving  and  sailing  are  possible. 

4.  Climate  The  main  point  to  be  held  in  view 

is  to  give  the  consumptive  a  climate  in  which  he 
can  live  an  open-air  life  and  take  abundant  out- 
door exercise,  and  experience  that  amount  of 
stimulating  influence  which,  while  it  improves  his 
appetite  and  powers  of  digestion,  does  not  irritate 
the  mucous  membrane  of  the  lungs  or  increase  the 
cough.  The  selection  is  generally  difficult,  and  not 
only  depends  on  the  class  of  cases,  but  must  be 
sometimes  modified  by  individual  peculiarities.  See 
Climate,  Treatment  of  Disease  by. 

The  writer's  statistics,  founded  on  251  con- 
sumptives, who  passed  one  or  more  winters  in  warm 
climates  out  of  England,  assign  the  most  favourable 
results  to  sea-voyages,  and  next  to  Egypt  and  other 
dry  climates.  The  Mediterranean  basin,  including 
Riviera,  Malaga,  Algiers,  and  the  islands  of  this 
sea,  follows  next  in  point  of  success ;  while  the 
moist  temperate  climates  of  Pau  and  Rome  give  far 
less  good  results,  and  Madeira  only  slightly  sur- 
passes these.  The  same  statistics  show  the  foreign 
health-stations  to  be  on  the  whole  more  successful 
in  prolonging  life  than  the  English  ones  ;  but  we 
must  not  forget  that  the  most  advanced  cases  fall  to 
the  lot  of  the  latter  on  account  of  the  difficulty  of 
travelling;  and,  on  the  other  hand,  a  great  ad- 
vantage enjoyed  by  the  home  stations  is  the 
superiority  of  the  food,  which  may  in  some  degree 
compensate  for  the  smaller  number  of  days  in 
which  exercise  can  be  taken,  and  the  greater 
vicissitudes  of  weather.  Of  the  British  Channel 
health-resorts  the  more  easterly,  such  as  Hastings, 
Ventnor,  and  Bournemouth,  liave  afforded  more 
favourable  results  than  Torquay  and  Penzance.  It 
is  impossible  in  a  few  sentences  to  lay  down  rules 
for  climate  selection,  but  a  few  general  outlines  may 
be  given  of  the  suitability  of  different  groups  of 
agencies. 

The  British  south-coast  stations  are  beneficial  in 
scrofulous  phthisis,  and  in  many  cases  where  the 
appetite  is  poor,  and  tendency  to  catarrh  not  the 
prevailing  feature.  They  are  beneficial  too  in 
cases  of  chronic  limited  cavity.  In  the  catarrhal 
form  of  phthisis  the  Canary  Islands,  Madeira,  and 
the  West  India  Islands,  especially  the  Blue  Hills 
of  Jamaica,  are  advantageous  ;  the  combination  of 


warmth  with  saline  influence,  and  the  absence  of 
stimulating  qualities,  seeming  to  answer  best. 

Dry  stimulating  mai-ine  climates,  such  as  the 
Riviera  and  Malaga,  are  recommended  in  phthisis 
supervening  on  inflammatory  attacks,  and  in  all 
cases  where  it  is  desirable  to  combine  stimulating 
influence  with  a  moderate  degree  of  warmth,  and  , 
decided  dryness  of  atmosphere.  Where  greater 
warmth  with  a  little  more  moisture  is  required, 
Algiers,  and  the  islands  of  Corsica,  Sicily,  and 
Corfu  will  suit  better.  As  better  examples  of 
warm  dry  climates  may  be  instanced  those  of  the 
Pacific — of  Sierra  Madre,  Coronado  Beach,  Santa 
Monica,  and  Los  Angeles. 

Where  the  stimulating  influence  is  undesirable, 
as  in  patients  of  excitable  temperament,  or  irritable 
gastric  mucous  membrane,  the  very  dry  inland 
climates,  like  those  of  Egypt  or  South  Africa,  are 
preferred. 

Sea-voyages  to  South  America,  Australia,  and 
New  Zealand,  round  the  Cape,  or  the  shorter  one 
to  the  Cape  itself,  are  indicated  in  cases  of  hremor- 
rhagic  phthisis,  of  scrofulous  phthisis  especially  with 
fistula  in  ano,  of  phthisis  with  emphysema,  in 
cases  of  limited  first  or  third  stage,  where  the 
strength  is  unequal  to  much  exercise,  and  where 
the  patients  have  suffered  from  over-work  or  close 
confinement  in  crowded  cities.    See  Sea-voyages. 

Higli  altitudes. — The  considerable  mass  of  testi- 
mony in  favour  of  this  form  of  climatic  treatment 
for  consumption,  in  Europe,  Africa,  and  North  and 
South  America,  has  rendered  it  the  most  popular 
climatic  treatment  of  the  day.  The  writer's  statis- 
tics of  247  consumptives  treated  in  Davos,  St. 
Moritz,  Colorado,  and  the  South  African  highlands 
show  that  in  unilateral  tubercular  consolidation 
more  or  less  extensive  improvement  occurred  in 
97|  per  cent.,  and  complete  arrest  of  the  disease  in 
665  per  cent.,  and  that  even  in  bilateral  cases  the 
percentage  of  arrest  was  40.  The  results  in  cases 
of  excavation  were  not  so  favourable,  about  54 
per  cent,  improving  and  35  per  cent,  becoming 
worse.  These  results  are  the  most  favourable,  but  it 
must  be  remembered  that  the  greater  part  were 
achieved  in  incipient  and  limited  cases  after  resi- 
dences varying  from  months  to  years.  These 
patients  are,  however,  liable  to  relapse,  as  occurred 
in  a  certain  number  of  these  cases. 

At  present  the  Andes,  the  Rocky  Mountains, 
and  the  Alps,  and  even  the  South  African  high- 
lands, are  frequented  by  consumptives  ;  but  the 
conditions  of  temperature  and  altitude  manifestly 
vary  greatly,  and  while  the  climates  of  Quito  and 
Santa  Fe  di  Bogota  resemble  in  temperature  that  of 
Malaga,  the  winter  extremes  of  Davos  and  St. 
Moritz  in  the  Alps  are  more  nearly  akin  to  those 
of  Canada.  The  Colorado  climate  is  a  very  sunny 
mountain  climate,  with  considerable  extremes,  but 
drier  than  the  Swiss.  In  all  these  places,  however, 
there  exists  a  distinctly  specific  influence  apart  from 
that  of  heal  and  moisture,  in  the  form  of  diminished 
barometric  pressure,  producing  rarefaction  and 
diathermancy  of  the  atmosphere,  which  is  shown  in 
the  patients  residing  at  high  altitudes.  The  chest 
becomes  expanded,  and  hypertrophy  of  the  healthy 
lung-tissue  takes  place,  accompanied  by  vesicular 
emphysema  around  the  lesions.  Patients  with 
tubercular  consolidation  of  one  or  both  lungs,  pro- 
vided the  lesions  admit  of  sufficient  lung-surface 
for  proper  aeration,  the  powers  of  the  circulation 
be  sufficiently  good  to  allow  of  exercise,  and  there 
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be  no  pyrexia,  are  the  proper  cases  for  this  form  of 
climate,  and  in  many  of  such  complete  arrest  of  the 
disease  may  perhaps  be  predicted.  These  high 
altitudes  are  also  suited  for  hemorrhagic  phthisis  or 
phthisis  of  distinctly  hereditary  origin,  provided  it  be 
not  too  advanced  ;  and  they  are  contra-indicated  in 
(l )  patients  of  advanced  years,  (2)  catarrhal  and  laryn- 
geal phthisis,  (3)phthisis  with  alliuminuria,  (4)  phthi- 
sis with  double  cavities,  and  wherever  the  extent  of 
the  disease  or  the  condition  of  the  lung  places  the 
patient  in  the  category  of  '  advanced  cases.' 

C.  Theodore  Williams. 

PHYSICAL  EDUCATION.  —  Introduc- 
tion.— Physical  educaiiou  concerns  itself  with  the 
fullest  development  of  the  body,  just  as  education, 
in  the  general  sense  of  the  term,  has  for  its  object 
the  fullest  development  of  the  manifold  qualities 
of  the  mind.  A  child  of  normal  faculties  brought 
up  in  the  midst  of  a  civilised  people,  and  deprived 
of  systematic  teaching  of  any  kind,  would,  when 
manhood  was  reached,  exhibit  a  degree  of  intellec- 
tual development  which  might  surprise  those  who 
can  conceive  no  mental  worth  unless  it  be  the 
product  of  the  pedagogue.  An  individual  thus  left 
to  himself  would  learn  much  from  observation, 
experience,  and  example,  but  the  methods  of  his 
mind  would  be  clumsy  and  imperfect,  and  he 
would  laclc  those  arts  whereby  knowledge  can  be 
economically  and  systematically  acquired  and  con- 
veniently employed.  He  would,  in  fact,  remain 
imperfectly  developed,  and  would  have  missed  the 
opportunity  of  making  the  best  of  his  faculties. 

It  is  precisely  the  same  with  the  physical 
development  of  the  body,  if  it  still  be  assumed  that 
the  individual  is  born  among  a  civilised  people. 
To  simply  leave  a  child  to  his  own  devices  when 
he  is  not  engaged  in  school  work,  is  not  to  provide 
him  with  a  sound  or  even  an  efficient  education  of 
the  body.  It  must  be  borne  in  mind  that  the 
modern  child  has  departed  very  far  from  the  primi- 
tive savage,  and  that  his  environment,  the  claims 
upon  his  energies  and  the  trammels  of  civilisation, 
no  longer  render  it  possible  to  leave  the  perfecting 
of  his  body  solely  to  'nature.'  It  cannot  even  be 
said  that  the  physical  development  of  the  higher 
races  of  savages,  when  mythological  matter  is 
excepted,  leaves  nothing  to  be  desired. 

Physical  education,  therefore,  to  be  of  the  highest 
service,  must  be  precise  and  systematic,  must  be 
graduated  and  progressive,  and  must  be  adapted  to 
the  personality  of  the  individual.  It  must  be  con- 
ducted, indeed,  upon  precisely  the  same  lines  as  is 
the  better  formulated  education  of  the  mind. 

Physical  education  involves  exercise  and  move- 
ment. Save  by  exercise,  there  is  no  means  of 
developing  any  portion  of  the  organism,  even  pro- 
vided that  the  supply  of  food  and  of  air  be  sufficient. 
Exercise  means  growth,  functional  vigour,  and  the 
maintenance  of  a  high  standard  of  organic  life. 
Undue  rest  is  followed  by  feebleness  and  decay. 
Absolute  rest  is  found  only  in  death. 

It  is  assumed  in  the  present  article  that  exercise 
is  confined  within  proper  limits.  The  subject  of 
the  abuse  of  physical  exercise  is  dealt  with  in 
another  article.    See  Exercise. 

I.  The  efTect  of  Exercise  upon  the 
Body. — Exercise  increases  the  size  of  a  muscle, 
the  stoutness  of  its  tendon,  and  the  power  it  can 
command.  The  stronger  the  muscles,  the  finer 
and  denser  are  the  aponeuroses  with  which  they 


are  connected,  and  the  firmer  are  the  fascice  which 
hold  them  in  position.  Muscles  act  upon  articu- 
lations. The  duly  exercised  joint  has  a  good 
covering  of  cartilage,  powerful  ligaments,  and 
well- developed  bony  parts.  Exercise,  moreover, 
influences  the  size  of  the  bones  upon  which  the 
muscles  act,  renders  them  stronger  and  denser,  and 
emphasises  their  anatomical  details. 

Exercise  induces  a  more  vigorous  respiration, 
and  under  increased  breathing-eftbrts  the  lung- 
capacity  and  the  size  of  the  thorax  are  augmented. 
It  accelerates  also  the  blood-circulation,  and  the 
elfect  of  an  increased  blood-supply  upon  the  size 
and  condition  of  the  tissues  concerned  is  well  known. 

The  secret  of  the  size  and  proportions  of  the 
future  man  lies  buried  in  the  ovum  from  which  the 
individual  is  developed.  The  child  of  short  and 
stunted  parents  will  probably  also  be  short  and 
stunted,  and  remain  so  in  spite  of  an  elaborate 
physical  training. 

The  effects  of  systematised  exercise  upon  the 
growth  and  development  of  the  body  have  been 
demonstrated  by  many  observers,  and  have  been 
expressed  in  the  form  of  actual  measurements  by 
Maclaren  and  others.  In  the  Rep07-t  of  the 
Anthropometric  Committee,  the  measurements  of 
eighty-nine  professional  and  amateur  athletes  are 
given,  with  the  following  results  :  '  Their  average 
stature  exceeds  that  of  the  general  population  from 
which  they  are  drawn  by  □■68  inch,  while  their 
average  weight  falls  short  of  that  standard  by 
I4'5  lb.  The  ratio  of  weight  to  stature  is  2*loo  lb. 
in  the  athlete,  2-323  lb.  in  the  general  population, 
for  each  inch  of  stature.'  See  also  Cecil  Haw- 
kins's monograph  on  the  Physical  Examination  and 
development  of  public-school  boys. 

In  noting  the  effects  of  physical  exercises  by 
means  of  measurement,  the  most  conspicuous 
attention  is  drawn  to  the  increase  in  height  and  in 
the  circumference  of  the  chest.  In  young  subjects 
there  is  strong  evidence  in  support  of  the  belief  that 
systematised  exercise  may  actually  increase  height. 
In  cases  in  which  the  training  has  been  commenced 
after  the  growth  of  the  body  has  ceased,  any  in- 
crease in  stature  is  to  be  ascribed  to  a  straightening 
of  the  spine  and  an  improved  carriage. 

In  considering  the  general  question  of  increase  in 
chest -girth,  care  must  be  taken  not  to  ascribe  this 
improvement — as  some  are  apt  to  do — entirely  to 
an  increase  in  the  capacity  of  the  thoracic  cavity. 
This  is  probably  in  all  cases  of  much  less  effect 
than  muscular  development.  In  measuring  the 
chest,  the  tape  passes  over  those  very  muscles 
which  are  prone  to  the  most  conspicuous  develop- 
ment in  those  who  practise  gymnastic  exercises,  for 
example,  the  pectorals  and  the  great  muscles  pass- 
ing from  the  trunk  to  the  upper  limb.  The  effect 
of  proper  exercise  in  augmenting  the  respiratory 
capacity  to  a  certain  degree  is,  however,  un- 
doubted. 

A  physical  training  does  something  more  than 
merely  increase  the  size  of  the  limbs,  and  add  to 
the  stature.  It  tends  to  render  all  parts  of  the  body 
symmetrical,  and  more  perfectly  proportioned.  Of 
all  animals,  man  is  the  most  suljject  to  variations 
in  proportion  and  symmetry.  Not  only  do  children 
often  grow  in  a  fitful  and  irregular  manner,  but  they 
may  exhibit  unequal  developments,  one  side  appear- 
ing to  be  larger  than  the  other.  Such  deviations, 
which  are  distinct  from  actual  deformities,  a  well- 
directed  system  of  training  will  usually  correct. 
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There  must  needs  be  a  limit  to  the  growth  of 
muscles,  and  those  exercised  to  too  great  a  degree 
will,  after  attaining  a  certain  size,  commence  to 
waste. 

Moreover,  from  exercise  there  result  an  increase 
in  the  contractile  force  of  the  muscles,  and  an  im- 
provement in  the  speedy  and  complete  contraction 
of  their  fibres.  The  muscles  of  an  athlete  when  in 
training  contract  with  extraordinary  force  under  the 
electric  current ;  the  muscular  sense  is  developed 
to  its  utmost  ;  the  perfection  of  the  reflex  act  is 
attained  ;  the  power  of  co-ordination  possessed  by 
the  individual  is  augmented  ;  and  movements  at 
one  time  complex  and  difficult  are  carried  out  with 
ease.  In  this  way  the  nervous  system  is  saved  a 
great  expenditure  of  force. 

One  conspicuous  feature  in  muscular  training  is 
the  increase  in  the  possibilities  of  automatism,  and 
another  remarkable  element  is  the  economy  of  force 
which  results  from  muscular  education.  He  who 
has  been  well  trained  physically,  possesses  not  only 
a  complete,  but  an  intelligent,  use  of  his  muscles. 
His  movements  are  powerful,  are  under  absolute 
control,  are  precise,  and  capable  of  the  finest  and 
most  elaborate  adjustment.  The  art  of  the  athlete 
consists  not  in  employing  the  greatest  amount  of 
power  in  effecting  a  movement,  but  in  carrying  out 
that  movement  with  the  least  possible  expenditure 
of  force. 

Not  only  does  a  systematic  training  promote  the 
fullest  growth  of  the  body,  and  help  the  individual 
to  attain  to  something  approaching  a  perfect  sym- 
metry, but  it  gives  to  him  an  easy  and  graceful 
carriage,  and  a  bearing  which  has  about  it  the  mark 
of  vigour  and  completeness.  With  suitable  exer- 
cises, the  shuffling  and  shambling  gait  disappears, 
the  loutish  boy  ceases  to  look  loutish,  and  the 
gawky  girl  no  longer  excites  comment,  rounded 
shoulders  become  square,  and  bending  backs  are 
made  straight.  The  athlete,  so  far  as  his  body  and 
his  personal  equation  are  concerned,  has  reached 
the  full  and  perfect  stature  of  a  man  ;  and  the  girl 
whose  physical  education  has  been  complete,  reaches 
her  point  of  physical  perfection  as  a  woman.  It 
must  not  be  forgotten  that  the  beauty  of  the  body 
depends  upon  a  fully  formed  skeleton  and  perfectly 
developed  muscles,  and  not  upon  deposits  of  fat. 

The  tissues  of  the  ill-developed  are  flabby  and 
lacking  in  elasticity  and  consistence  ;  those  of  the 
well-developed  are,  on  the  other  hand,  firm,  resist- 
ing, and  full  of  evidence  of  living.  The  delicate 
and  sensitive  complexion  of  a  young  woman  whose 
physical  training  has  been  efficient  is  in  conspicuous 
contrast  with  the  dull  lustreless  integument  of  the 
individual  who  '  never  stirs  out  of  the  house.'  The 
skin  of  the  recluse  is  grey,  greasy,  and  unpleasant- 
looking.  Exercise  involves  more  living  in  the  open 
air,  a  freer  and  deeper  respiration,  and  the  coursing 
of  a  more  vigorous  flow  of  blood  through  the  in- 
teguments. In  the  matter  of  personal  comfort,  no 
greater  sense  of  pure  pleasure  can  illumine  the 
human  mind  than  that  which  results  from  perfect 
health  ;  and  such  health  cannot  be  attained  without 
a  full  exercise  of  the  manifold  energies  of  the  body. 
He  who  takes  no  exercise  remains  an  imperfect 
creature — he  misses  at  least  one-half  of  the  delights 
which  are  available  to  man  during  a  comparatively 
short  existence,  and  it  is  not  to  him  that  'joy 
Cometh  in  the  morning.' 

2.  The  effect  of  Exercise  upon  the  Mind. 
Moderate,    regular,    and  systematic  exercise,  by 


stimulating  the  circulation  of  the  body,  improves 
also  the  circulation  of  the  brain,  and  is  therefore  an 
aid  to  cerebral  movements.  By  improving  the 
health  and  physical  strength  it  increases  the  capa- 
bility of  the  individual  for  mental  work,  and  for 
the  physical  strain  consequent  upon  mental  con- 
centration. It  offers,  too,  an  admirable  change  of 
employment,  and  in  this  way  becomes  a  valuable 
means  of  rest.  '  Prescribe  fencing,  gymnastics  with 
apparatus,  and  lessons  in  a  riding  school,'  writes 
Dr.  Lagrange,  '  to  all  those  idle  persons  whose 
brain  languishes  for  want  of  work.  The  effort  of 
will  and  the  work  of  co-ordination  which  these 
exercises  demand  will  give  a  salutary  stimulus  to 
the  torpid  cerebral  cells.  But  for  a  child  over- 
worked at  school,  for  a  person  whose  nerve-centres 
are  congested  owing  to  persistent  mental  effort  in 
preparing  for  an  examination,  we  must  prescribe 
walks  or  rides,  the  easily  learnt  exercise  of  rowing, 
and,  failing  better,  the  old  game  of  leap-frog  and 
prisoner's  base,  running  games — anything,  in  fact, 
rather  than  difficult  exercises  and  acrobatic  gym- 
nastics.' 

An  excessive  and  absorbing  indulgence  in  phy- 
sical exercises  is  undoubtedly  bad,  and  it  may  be 
that  in  some  public  schools  too  great  signiflcance 
is  attached  to  mere  athleticism.  The  all-engrossing 
pursuit  of  athletics  tends  to  make  the  individual 
too  much  of  an  animal,  and  to  afford  neither  time, 
opportunity,  nor  suitable  conditions  for  the  develop- 
ment of  his  brain.  Still,  on  the  other  hand,  in 
these  days  of  cramming  and  intense  competition, 
many  a  man  can  base  his  success  in  life  upon 
physical  health  before  all  things  ;  and  there  are  not 
a  few  who  have  attained  to  eminence  among  their 
fellows  who  have  to  thank  Providence  for  the  tar- 
dily recognised  blessings  of  an  idle  youth. 

The  systematic  and  properly  arranged  pursuit  of 
physical  exercise  tends  to  develop  certain  admirable 
qualities,  and  notably  those  which  are  so  much 
prized  among  Englishmen,  and  which  are  well 
designated  as  '  manly.'  These  qualities  are  brought 
out  in  those  who  are  enthusiasts  in  outdoor  sports 
and  games.  The  football-player  has  done  more 
than  merely  develop  his  muscles  ;  and  the  man  who 
has  rowed  in  his  college  eight  has  learnt  something 
beyond  the  mysteries  of  the  sliding-seat.  Such  lads 
and  men  have  learnt  in  a  school  where  the  principles 
of  pluck,  courage,  endurance,  and  self-reliance  are 
acquired.  They  will  have  learnt  to  be  ready,  to  be 
quick  of  eye  and  hand,  and  prompt  in  judgment. 
They  will  have  appreciated  the  value  of  discipline 
and  of  self-control.  They  will  have  felt  the  in- 
spiration of  the  chivalry  of  days  gone  by,  and  have 
experienced  the  influences  of  good  fellowship  and 
loyal  comradeship.  They  will  probably  have  learnt 
what  it  is  to  be  patient,  to  be  fair,  to  be  unselfish, 
and  to  be  true.  The  following  utterances  by  the 
head-master  of  a  large  public  school  in  England  are 
worthy  of  note  :  '  The  worst  boys  intellectually, 
physically,  and  morally  are  the  loafers. '  '  The 
boys  who  work  hard  and  play  hard  do  not  ape  the 
vices  of  men,  and  are  free  from  the  insidious  evils 
that  often  fasten  on  unoccupied  boyhood. ' 

3.  The  Elements  of  Physical  Education. 

(a)  The  exercises  should  be  adapted  to  meet  the 
needs  of  each  individual  case. — The  object  of  a 
proper  physical  education  is  to  develop  health  and 
not  mere  strength,  to  bring  the  body  to  its  highest 
degree  of  perfection,  and  not  to  convert  children 
and  youths  into  gymnasts  and  acrobats.    Its  prin- 
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cipal  purpose  is  to  best  fit  the  individual  for  the 
duties  and  work  of  life,  and  not  to  elicit  proficiency 
in  mere  feats  of  skill  and  adroitness. 

It  must  not  be  forgotten,  moreover,  that  in- 
dividuals vary  greatly  in  the  quality  of  their  physical 
powers,  and  in  their  capacity  for  muscular  exercise. 
It  is  just  as  impossible  to  form  a  great  mass  of 
children  into  one  gymnastic  class  as  it  is  to  place 
those  children  in  one  school  standard  under  one 
teacher.  Neither  age,  height,  size,  nor  sex  affords 
sure  means  of  classifying  children,  so  far  as  the 
needs  of  a  proper  physical  education  are  concerned. 
Each  individual  must  be  considered  upon  his  or  her 
own  especial  merits,  and  there  is  no  method  of 
physical  training  which  is  universal  or  all-sufficing, 
and  adapted  for  all  sorts  and  conditions  of  human 
beings.  The  sending  of  a  child  to  a  gymnasium,  or 
the  placing  of  it  under  the  care  of  a  drill-sergeant, 
is  as  crude  a  procedure  as  the  conducting  of  a  child 
within  the  walls  of  the  first  school  met  with,  and 
leaving  it  there  with  the  impression  that  it  will 
somehow  be  educated.  Physical  education  requires 
as  much  care  as  does  mental  education,  and  calls 
for  as  much  subdivision  both  in  the  teaching  and  in 
the  taught.  Before  planning  out  a  course  of  in- 
struction, a  child's  physical  condition  should  be 
inquired  into  with  as  much  care  as  is  exercised  in 
examining  an  adult  for  life-insurance. 

(b)  The  exercises  should  be  carefully  devised, 
systematically  arranged,  and  snitably  graduated. — 
The  exercises  should  be  planned  upon  a  definite 
system,  should  be  suited  for  the  individual,  and 
should  aim  at  the  equal  employment  of  all  the 
muscles,  and  not  at  the  development  of  a  few. 
The  work  in  an  ordinary  gymnasium  tends  to  throw 
strain  mainly  upon  the  upper  extremities,  while 
most  of  the  outdoor  games  tend  to  develop  the 
lower  limbs.  No  great  good  can  be  obtained  from 
tedious  drilling  and  purposeless  marching,  and  the 
time  devoted  to  physical  training  should  never  be 
so  absorbing  as  to  allow  no  leisure  for  games  and 
other  pleasant  forms  of  recreation.  It  is  desirable 
that  the  lessons  should  be  as  varied  and  as  interest- 
ing as  possible,  and  that  reasonable  opportunity  be 
given  for  competition,  and  the  encouragement  of 
those  who  are  specially  fitted  to  excel.  In  every 
instance  violent  intermittent  exercises  should  be 
forbidden,  and  the  performance  of  feats  of  strength 
should  never  come  within  the  scope  of  the  education 
scheme. 

((■)  The  exercises  should  be  carried  out  under 
proper  guidance,  and  with  suitable  and  efficient 
apparatus. 

{d)  The  time  for  the  exercises  should  be  carefully 
selected. — Violent  exercise  after  a  full  meal  is  ob- 
viously bad,  and  a  course  of  physical  instruction 
should  not  be  carried  out  in  the  case  of  children 
who  are  tired  from  a  long  day's  attendance  in  school, 
or  who  are  feeble  from  want  of  food. 

In  the  matter  of  schools,  it  is  well  that  the  period 
for  physical  training  should  Ije  interpolated  among 
the  hours  devoted  to  ordinary  school  work.  The 
Rev.  Dr.  Warre,  of  Eton,  advises  that  a  schoolboy's 
day  should  be  disposed  of  as  follows  :  Rest,  ten 
hours  ;  work,  seven  hours ;  meals  and  play,  seven 
hours. 

So  far  as  adults  are  concerned,  the  taking  of 
violent  exercise  in  the  evening,  after  a  long  and 
arduous  day's  work,  is  often  injurious  in  its  result. 
There  is  no  better  time  for  such  individuals  than 
the  early  morning. 


(tf)  Exercises,  so  far  as  is  possible,  shoidd  be  taken 
in  the  open  air,  or  in  a  huge  and  well-ventilated 
room,  and  the  subjects  of  the  instruction  should  be 
properly  clad. — The  atmosphere  of  many  gymnasia 
and  fencing  saloons  is,  especially  in  the  winter- 
time, close  and  unwholesome.  The  garments  worn 
should  be  light,  loose,  and  always  made  of  wool. 

4.  The  Selection  of  ExePcises  acconding 
to  Individual  Needs. 

Children. — The  physical  training  of  the  child 
should  be  commenced  early,  should  be  made  as 
interesting  as  possible,  and  be  represented  in  the 
main  by  what  may  be  termed  scientific  romping. 

The  exercises  should  be  given,  whenever  possible, 
in  classes. 

The  set  exercises  should  not  be  too  formal,  and 
never  be  too  long  ;  and  in  no  instance  should  they 
be  allowed  to  take  the  place  of  the  ordinary  out- 
door games  of  children. 

Games  which  involve  shouting  should  be  en- 
couraged, and  a  very  prominent  position  given  to 
running,  skipping,  games  with  balls,  and  jumping. 

The  most  rudimentary  of  all  games,  '  touch,'  is 
one  of  the  most  excellent.  The  upper  limbs  may 
be  encouraged  by  such  amusements  as  battledore- 
and-shuttlecock,  and  the  lower  by  such  a  game  as 
hop-scotch. 

The  set  exercises  should  take  the  form  of  what 
are  known  as  Swedish  gymnastics,  the  vocal  march, 
musical  drill,  and  the  class  exercises  with  dumb- 
bell and  bar-bell. 

Children  should  avoid  exercises  of  strength  ;  and, 
in  the  main,  exercises  of  speed.  There  is  little 
need  for  especial  gymnastic  apparatus.  Those  best 
suited  for  children  are  the  climlnng-rope,  the  in- 
clined ladder,  the  vaulting-horse,  and  the  parallel 
bars. 

Girls  and  Women. — The  physical  condition  of  a 
large  proportion  of  the  girls  and  women  in  this 
country  is  quite  deplorable,  especially  among  the 
middle  and  upper  classes.  It  is  apt  to  be  ascribed 
not  to  a  totally  neglected  education,  but  to  the 
belief  that  growing  girls  are  always  awkward,  un- 
coutli,  and  weedy.    This  belief  is  not  well  founded. 

The  girl  is  too  often  encouraged  to  be  dull,  to  be 
prim,  to  be  subdued,  to  suppress  the  outbursts  of 
pure  animal  spirits.  She  is  more  or  less  under  the 
curse  of  that  detestable  adjective,  '  lady-like.'  She 
spends  hours  in  an  ill-ventilated  schoolroom  and 
upon  a  piano-stool,  and  the  rest  of  her  time  is 
occupied  in  eating  and  sleeping,  in  preparing  lessons, 
in  stooping  over  needlework,  and  in  taking  formal 
walks  with  the  governess. 

A  good  digestion  and  vigorous  lungs  are  more 
useful  to  a  woman  in  the  battle  of  life  than  a  know- 
ledge of  advanced  mathematics  ;  and  sturdy  limbs 
and  strong  hands  are  of  more  value  to  the  mother 
of  children  than  even  decimal  fractions  and  a  fami- 
liarity with  irregular  verbs. 

Younger  girls  may  pursue  the  exercises  named 
in  dealing  with  the  education  of  children.  Those 
who  are  a  little  older  have  an  infinite  variety  of 
healthy  pursuits  at  their  service — running,  skipping, 
outdoor  games,  riding,  skating,  swimming,  cricket, 
games  with  balls,  archery,  tennis,  and  certain  exer- 
cises in  the  gymnasium.  They  should  practise  also 
such  movements  as  develop  the  abdominal  muscles, 
and  should  never  neglect  rowing. 

Eencing  is  good  ;  a  tendency  to  flat  feet  and 
weak  ankles  may  be  met  by  such  games  as  hop- 
scotch, by  step-dancing,  and  the  hornpipe. 
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Cycling  may  be  practised  in  moderation.  Jump- 
ing is  probably  not  advisable  for  girls  who  have 
passed  the  period  of  puberty. 

For  women,  such  exercises  as  have  just  been 
detailed  are  open,  with  the  obvious  modifications 
which  their  age  and  dispositions  suggest. 

Lads. — Lads  between  fourteen  and  eighteen  have 
almost  every  form  of  exercise  and  physical  recrea- 
tion open  to  them.  They  should  avoid  feats  of 
strength,  paper-chases,  and  exercises  of  extreme 
speed,  such  as  sprint-running,  which  are  apt  to 
cause  strain  of  the  heart  as  well  as  other  kinds  of 
injury. 

Adults. — Adults- between  eighteen  and  twenty- 
five  have  the  whole  of  the  joys  of  the  athletic 
world  open  to  them,  and  if  a  man  keep  in  training 
and  in  practice  his  period  of  athletic  life  may  be 
extended  to  thirty.  The  middle-aged  and  elderly 
must  anticipate  a  progressive  curtailment  of  their 
more  active  pursuits.  There  remain,  however, 
walking,  and  all  the  milder  forms  of  outdoor  exer- 
cise— riding,  rowing,  skating,  cycling,  golfing,  and 
the  use  of  the  simpler  gymnastic  apparatus.  After 
thirty,  few  men  are  capable  of  undertaking  exercises 
of  speed  without  actual  risk. 

Frederick  Treves. 

PHYSICAL  EXAMINATION.— The  object  of  a 
physical  examination  is  to  ascertain  the  precise  seat, 
limits,  and  characters  of  those  evidences  of  disease 
which  are  recognisable  by  our  senses,  and  which  are 
called  physical  signs.  In  the  present  article  a  de- 
scription will  be  given  of  the  physical  examination 
of — (l)  the  Patient  Generally;  (2)  the  Respiratory 
System;  (3)  the  Organs  of  Circulation;  (4)  the 
Mediastinum  ;  and  (5)  the  Abdomen.  See  also 
Nervous  System,  Clinical  Examination  of. 

I.  General  Survey. — Our  attention  will  first 
of  all  be  naturally  attracted  to  the  physiognoDiy  of 
the  patient,  that  is,  to  his  general  appearance  and 
build.  We  note  his  apparent  weight  and  height, 
and,  if  possible,  correct  our  observation  by  scale 
and  measure.  We  observe  the  state  of  mit?'ition, 
firmness  or  laxness  of  muscle,  corpulence,  thinness, 
emaciation — atrophy  of  any  particular  muscle  or 
group  of  muscles.  The  complexion  of  the  patient 
is  to  be  remarked,  whether  clear,  sallow,  dark, 
fair,  jaundiced,  or  pigmented  :  also  lividity  or  pallor 
of  surface  and  mucous  membranes.  The  apparent 
age  as  contrasted  with  actual  years  of  the  patient  ; 
elasticity  of  features,  condition  of  hair,  presence  of 
arcus  senilis.  The  syimnetry  and  play  of  featm-es, 
the  expression  whether  of  vivacity,  despondency, 
suffering,  anxiety,  paralysis,  or  hysteria.  See  Phy- 
siognomy. 

While  making  these  preliminary  observations,  a 
general  outline  of  the  history  of  the  patient  and  of 
his  present  illness  will  have  been  elicited. 


The  pulse  should  next  be  noted  {see  Pulse).  We 
may,  in  important  cases,  extend  our  inquiries  or 
record  our  observations  by  means  of  the  sphygmo- 
graph.    See  Sphygmograph. 

The  respiration  of  the  patient  requires  attention 
as  regards  rapidity  ;  mechanism,  that  is,  whether 
abdominal  or  thoracic  in  normal  proportion  ; 
rhythm,  regular  or  irregular,  easy  or  laboured  ;  and 
freedom  or  otherwise  from  pain.  The  action  of  the 
nares,  and  any  recession  or  otherwise  of  soft  parts 
during  respiration,  should  be  especially  observed. 

In  health  and  under  physiological  conditions  of 
age,  exercise,  emotion,  &c. ,  there  is  a  tolerably  con- 
stant ratio  between  the  respiration  and  pulse-rate, 
namely,  one  respiration  to  from  three  to  four  pulse- 
beats.  In  disease  this  ratio  is  often  much  altered. 
The  average  respiration-rate  in  a  healthy  adult  is 
from  1 7  to  20  per  minute,  in  the  infant  about  40  per 
minute,  between  one  and  five  years  about  26  per 
minute.  In  old  age  the  respirations  are  very 
slightly  accelerated  ;  in  children  they  are  quick 
and  often  irregular,  being  momentarily  suspended 
by  anything  that  excites  their  wonder  or  close 
attention. 

The  odour  of  the  breath  may  attract  attention.  It 
may  under  morbid  conditions  be  fcetid,  urinous, 
'  mercurial,'  alcoholic,  or  gangrenous.  Breath, 
The. 

The  condition  of  the  skin,  whether  dry  or  hot, 
moist  or  sweating,  and  the  presence  or  absence  of 
any  eruption,  scars,  ulcers,  or  pigmentation,  will  be 
duly  noted.  The  presence  of  pyrexia  will  be 
exactly  ascertained  by  the  use  of  the  clinical  ther- 
mometer. The  condition  of  the  surface  may  be 
tested  by  the  hand.  The  use  of  the  surface-thermo- 
meter, in  combination  with  the  ordinary  clinical 
instrument,  would  give  us  more  exact  results  ;  but 
the  hand  of  the  skilled  observer  generally  suffices  for 
the  purpose.    See  Thermometer,  Clinical. 

The  condition  of  the  finger-ends — clubbing,  livi- 
dity— must  be  observed  {see  Fingers,  Clubbing 
of).  Important  information  as  to  the  previous 
acute  illnesses  within  the  past  six  months  can  be 
obtained  by  inspecting  the  nails,  a  transverse  furrow 
marking  the  period  of  defective  or  arrested  nutri- 
tion during  such  illness. 

The  condition  of  the  teeth,  eyes,  especially  of  the 
pupils,  tongue  and  gums  furnishes  us  with  valuable 
information.  See  Teeth  ;  Eye  ;  Pupils  ;  Tongue  ; 
and  Mouth. 

The  careful  superficial  inspection  of  the  patient 
in  the  manner  above  sketched  will  perhaps  at  once 
suggest  a  more  minute  examination  of  some  one 
organ  or  system  of  organs  as  the  probable  seat  of 
disease  ;  and  having  thus  far  succeeded  in  locating 
the  disease,  the  other  organs  and  functions  of  the 
body  will  of  course  come  under  review,  but  the 
physician  will  be  more  especially  inquisitive  with 
regard  to  organs  or  functions  associated  with  those 


PLATES  XV.  and  XVI. 

The  anterior  line  of  reflection  of  the  two  pleura;  is  somewhat  variable,  for  the  meeting  of  the  two  sacs,  though  usually 
placed  behind  the  sternum,  may  lie  quite  to  the  left  of  the  median  line.  Also  the  line  of  rejection  of  the  left  pleura  may 
diverge  from  that  of  the  right  as  high  up  as  the  level  of  the  fifth  costal  cartilage,  or  on  the  other  hand  the  two  pleurae  may  " 
remain  in  contact  as  far  down  as  the  ensiform  cartilage.  The  area  of  pericardium  left  uncovered  by  pleura  varies  in  a 
corresponding  manner.  The  lines  indicating  the  pleural  reflections  in  Plates  show  the  average  positions.  The  inferior 
line  of  reflection  of  the  pleura  in  the  mid-lateral  line  is  rather  lower  on  the  left  (lower  border  of  tenth  rib)  than  on  the  right 
side  (lower  border  of  ninth  rib).    Posteriorly  the  pleura  may  descend  as  low  as  the  first  lumbar  transverse  process. 

The  position  occupied  by  the  vermiform  process  varies  considerably,  though  it  will  usually  be  found  either  as  indicated  in 
Plate  XVI.  or,  lying  behind  the  ileum  and  mesentery,  directed  upwards  and  to  the  left  from  its  origin  at  the  inner  and  back 
part  of  the  caecum. — G.  B.  Mowek  White. 
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examination  by  which  we  detect  the  various  degrees 
of  resonance  of  different  parts  of  the  chest,  de- 
pending upon  the  relative  amount  of  air  and  solid 
structure. 

It  is  best  to  use  the  fingers  for  percussing,  one 
finger  of  the  left  hand  being  placed  firmly  over  the 
point  to  be  percussed,  and  struck  with  one  or  two 
of  the  fingers  of  the  right  hand,  semi-flexed,  so  that 
the  tips  of  the  fingers  fall  vertically  upon  the  plexi- 
meter-finger.  Percussion  should  be  made  from  the 
wrist,  not  from  the  elbow  ;  the  stroke  should,  as  a 
rule,  be  light,  and  always  perfectly  even  on  the  two 
sides  ;  sometimes  a  heavier  stroke  may  be  needed, 
but,  as  a  rule,  far  more  information  is  obtained 
from  light  than  from  heavy  percussion.  In  com- 
paring the  percussion-note  over  the  two  sides  of  the 
chest,  points  exactly  corresponding  must  be  taken, 
and  the  pleximeter-finger  must  be  placed  in  a 
corresponding  position  ;  for  example,  it  must  not 
be  placed  parallel  with  the  ribs  on  one  side  and 
across  them  on  the  other. 

The  sense  of  touch  is  very  valuable  in  percussion 
in  estimating  renstance  oi  the  part  struck.  Dulness, 
and  particularly  the  hardness  and  want  of  resilience 
over  thickened  adherent  pleura,  may  thus  be  readily 
felt  by  the  pleximeter-finger  during  percussion. 
This  sense  of  touch  should  be  carefully  cultivated, 
and  its  deprivation  is  a  great  disadvantage  in  the 
use  of  the  artificial  pleximeters  and  percussors  first 
introduced  by  Piorry,  although  possibly  these  may 
be  useful  for  demonstration  to  a  class.  The  ob- 
server should  not  be  content  with  comparing  corre- 
sponding points  on  the  two  sides  of  the  chest  from 
above  downwards,  but  he  should  invariably  trace 
any  dulness  or  resonance  from  either  side  across  the 
sternum  to  ascertain  the  limits  of  resonance  or 
dulness  in  this  direction.  From  neglect  of  this, 
important  information  is  often  missed.  The  height 
to  which  the  pulmonary  note  extends  above  the 
clavicle  on  the  two  sides  should  be  compared. 

Regions  of  the  chest. — For  convenience  in  de- 
scribing the  distribution  of  signs,  both  of  percussion 
and  auscultation,  it  is  customary  to  divide  the  chest 
into  regions.  The  names  employed  to  distinguish 
these  regions  sufficiently  define  their  limits,  namely, 
the  supra-clavicular,  clavicular,  infra-  or  sub- 
clavicular, mammary,  infra-mammary  regions  on 
each  side  in  front  ;  the  superior  and  inferior  axillary 
regions ;  the  supra-spinous,  infra-spinous,  inter- 
scapular, and  infra-scapular  regions  on  each  side 
posteriorly. 

(a)  Normal  Percussion-Signs. — There  is  a 
certain  standard  degree  of  resonance  over  the  lungs, 
only  to  be  duly  estimated  by  experience,  which  is 
known  as  >wrnial pulmonary  resonance.  In  certain 
regions  of  the  chest  the  pulmonary  resonance  is 
naturally  lessened  or  replaced  by  dulness.  Pul- 
monary resonance  should  commence  \\  inch  above 
the  level  of  the  clavicle.  In  the  clavicular  and 
sub-clavicular  regions,  on  firm  percussion,  the  note 
should  be  even  on  the  two  sides,  as  low  as  the  third 
rib.  Below  this  level,  on  the  right  side,  we  still 
obtain  full  resonance  until  v/e  arrive  at  the  fourth 
space,  where  in  the  mammary  line  the  note  becomes 
slightly  raised  and  shortened,  becoming  dull  in  the 
fifth  space  and  downwards  to  the  margin  of  the 
cartilages.  On  very  light  percussion  the  pulmonary 
resonance  may  be  obtained  half  a  space  lower ; 
and  at  least  an  inch  to  two  inches  difference  in 
level  may  be  obtained  between  the  extreme  limits 
of  deep  expiration  and  inspiration.    In  the  lateral 


(axillary)  region  the  limit  of  percussion-resonance 
reaches  about  an  interspace  lower.  At  the  sternal 
margin  it  is  a  little  higher,  from  the  encroachment 
of  the  right  side  of  the  heart  upon  the  inferior  angle 
of  the  lung.  Roughly,  and  for  clinical  purposes,  a 
line  drawn  outwards  from  the  base  of  the  xiphoid 
cartilage  may  be  said  to  define  the  upper  border  of 
the  liver-dulness. 

On  the  left  side,  in  the  line  midway  between  the 
sternum  and  nipple,  we  already,  at  the  third  car- 
tilage, obtain  elevation  of  pitch  and  shortening  of 
the  percussion- note  ;  and  at  the  fourth  space  dul- 
ness, from  the  underlying  heart.  Between  this 
(mid-sterno-nipple)  line  and  the  sternum,  and 
bounded  above  by  the  fourth  cartilage  and  below  by 
the  level  of  the  apex-beat,  is  the  normal  area  of 
superficial  cardiac  dulness.  In  the  nipple-line  at 
the  corresponding  levels '  some  deadening  of  per- 
cussion-note may  be  obtained,  but  pulmonary 
resonance  is  otherwise  clear  to  the  sixth  rib  ;  in  the 
lateral  axillary  region  to  the  seventh.  Below  the 
sixth  rib  in  front,  and  the  seventh  laterally,  gastric 
resonance  is  obtained. 

Over  the  sternum,  percussion  is  naturally  some- 
what wooden  and  resisting,  within  degrees  varying 
with  the  condition  of  the  bones.  The  first  piece  of 
the  sternum  is  normally  somewhat  less  resonant 
than  the  next  two  pieces,  but  it  should  be,  on  firm 
percussion,  by  no  means  dull.  Below  the  level  of 
the  fourth  cartilages  the  heart  and  liver  cause  the 
note  to  be  dull,  although  even  here  a  certain  degree 
of  resonance  is  in  health  communicated  from  the 
adjacent  right  lung. 

In  the  posterior  regions  of  the  chest  the  degrees 
of  resonance  are  almost  entirely  in  accordance  with 
the  thickness  and  character  of  superjacent  tissues. 
Thus  in  the  scapular  and 'inter-scapular  regions 
increased  force  of  percussion  is  necessary  to  elicit 
pulmonary  resonance,  while  in  the  lateral  and 
infra-scapular  region  the  percussion-note  is  full  and 
low-pitched.  On  the  right  side  this  resonance  is 
replaced  by  dulness  below  the  tenth  rib,  and  deep 
percussion  will  elicit  a  certain  impairment  of  reso- 
nance as  high  as  the  ninth  rib,  in  the  mid-scapular 
line.  On  the  left  side  resonance  should  be  good  to 
the  extreme  base,  except  that  in  the  posterior 
axillary  line  a  small  and  restricted  area  of  dulness 
may  be  sometimes  made  out,  corresponding  with 
the  position  of  the  spleen. 

{/))  Morbid  Percussion-Signs. — Modifications 
in  the  distribution  of  percussion-resonance  over  the 
chest  may  be  produced  either  by  general  or  by  local 
causes. 

General  causes.  —  Pulmonary  vesicular  emphy- 
sema, by  enlarging  the  lungs  and  extending  their 
boundaries,  causes  encroachment  of  pulmonary  re- 
sonance over  those  regions — the  precordial,  right 
infra-mammary,  sternal,  and  right  inferior  basic — 
which  are  normally  dull.  In  congenital  smallness 
of  lungs  the  boundaries  of  pulmonary  resonance  are 
somewhat  retracted,  so  that  liver-dulness  in  front 
and  behind  is  slightly  higher,  and  heart-dulness 
more  extensive. 

Local  causes.  — One  class  of  these  are  encroachments 
of  other  organs.  Enlargement  of  the  heart  will  cause 
increased  area  of  prsecordial  dulness  upwards  and  to 

'  By  employing  the  terms  '  lines  '  and  '  levels '  to  mean  the 
vertical  lines  and  horizontal  levels,  in  connection  with  definite 
anatomical  points,  e.g.  mid-scapular,  nipple-lines,  nipple-, 
second-,  third-,  fourth-,  &c. ,  rib  levels,  any  portion  of  chest- 
surface  may  be  accurately  defined. 
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the  lett,  or  upwards  and  to  the  right,  accorduig  as 
the  left  or  right  side  of  the  heart  is  'most  affected. 
Effusion  into  the  pericardium  will  cause  similar 
dulness,  extending  upwards  towards  the  manu- 
brium sterni,  and  to  the  right  beyond  the  sternum. 
Retraction  of  one  lung  is  a  frequent  cause  of  ex- 
tended (uncovered)  cardiac  dulness.  Aneurysmal 
tumours  in  connection  with  the  heart  or  great  vessels 
give  rise  to  dulness,  chiefly  in  the  neighbourhood 
of  the  sternum  above  the  fourth  cartilage,  or  in  one 
or  other  inter-scapular  region.  Enlargement  of  the 
liver  and  spleen  will  cause  them  to  encroach  upon 
the  pulmonary  resonance.  Effusion  into  the  peri- 
toneum, if  extensive,  will  cause  displacement  up- 
wards of  the  abdominal  organs  and  diaphragm, 
encroaching  upon  the  lower  area  of  pulmonary 
resonance,  and  even  causing  collapse  of  the  lower 
portion  of  the  lungs,  thus  giving  rise  to  dulness. 

Effusion  of  fluid  into  the  pleura  will  give  rise  to 
absolute  dulness  to  the  level  to  which  the  effusion 
extends  upwards.  The  upper  boundary  of  this 
dulness,  if  the  lungs  be  sound,  varies  slightly  with 
the  position  of  the  patient.  In  order,  however, 
accurately  to  define  the  upper  margin  of  dulness 
from  fluid  eft'usion  the  lightest  possible  percussion 
must  be  employed.  In  any  case  of  considerable 
effusion  into  the  pleura  the  dulness  encroaches 
upon  the  median  line,  and  towards  the  opposite 
side.    See  PLEtiRA,  Diseases  of. 

The  chief  kinds  of  morbid  percussion-signs  will 
now  be  discussed. 

Dulness,  hardness,  flatness. — These  terms  are  by 
no  means  synonymous  with  regard  to  percussion- 
sounds.  Z'w/w^^i' varies  infinitely  in  degree.  Thus 
over  a  pleuritic  eftusion  the  tonelessness  is  absolute  ; 
and  to  this  degree  of  completeness  of  dulness  the 
term  flatness  of  percussion-note  is  sometimes  ap- 
plied. There  are  but  a  few  other  chest-conditions 
in  which  such  absolute  dulness  is  obtained  ;  for 
example,  extensive  pericardial  effusions,  hydatid 
tumours,  extensive  malignant  growths  invading  the 
lungs  and  infiltrating  the  bronchi.  In  inflammatory 
consolidation  of  the  lung  there  is  always  a  certain 
degree  of  wooden  tone  in  the  percussion-note.  In 
cases  of  scattered  patches,  or  nodules,  of  consolida- 
tion in  the  lungs,  with  air-containing  tissue  around, 
the  dulness  may  be  only  very  slight,  amounting  to 
a  mere  shortening  of  the  note  with  elevation  of 
pitch.  In  estimating  the  slight  shades  of  dulness 
elevation  of  pitch  is  the  first  point  to  arrest  the 
attention.  Hardness  of  percussion,  always  more 
or  less  appreciable  with  dulness,  is  associated  espe- 
cially with  consolidations  of  lung  overlaid  by 
thickened  adherent  pleura. 

Skodaic  resonance. — In  all  cases  of  considerable 
effusion  of  fluid  into  the  pleura,  in  which  the  lung 
is  not  completely  collapsed,  a  peculiar  high-pitched 
tympanitic  resonance  is  found  at  the  sterno-clavi- 
cular  region  on  the  same  side.  This  resonance, 
called  Skodaic  resonance,  is  a  very  characteristic 
sign,  and  has  been  attributed  to  relaxation  of  lung 
still  in  contact  with  the  chest -wall.  As  the  effusion 
advances  completely  to  fill  the  chest,  this  resonance 
becomes  replaced  by  dulness. 

When  effusion  of  fluid  follows  upon  pneumo- 
thorax, the  lung,  unless  held  above  by  strong  adhe- 
sions, is  already  completely  collapsed  ;  and  above 
the  level  of  the  dulness  caused  by  fluid  there  is  a 
tympanitic  note,  caused  by  free  air  in  the  pleura. 
In  this  case  the  level  of  the  fluid  in  the  pleura  shifts 
with  every  change  in  the  position  of  the  patient. 


Whether  the  effusion  be  of  serum,  pus,  or  blood, 
the  percussion-signs  are  the  same. 

Wooden  percussion-note  is  obtained  by  percussing 
over  thickened  pleura  with  some  air-containing 
tissue  beneath.  The  sense  of  resistance  is  marked, 
the  pitch  high,  and  the  duration  of  sound  short. 
This  degree  of  dulness,  with  increased  resistance, 
is  commonly  present  below  the  clavicle  in  cases  of 
phthisis,  with  thickened  pleura,  and  perhaps  small, 
empty  cavities,  bounded  by  hardened  lung-tissue. 

Amphoric  or  tubular  percussion  is  the  sound 
elicited  by  percussing  over  a  superficial  empty 
cavity,  connected  by  adhesions  to  the  chest-wall. 
The  pitch  varies  with  the  size  of  the  cavity,  but 
is  always  somewhat  high.  The  sound  can  be 
exactly  imitated  by  percussing  the  cheek  drawn 
tensely  over  the  teeth,  with  the  mouth  slightly 
open. 

Cracked-metal  sound,  or  bruit  de  pot  Jele,  is 
obtained  by  sharp  percussion  over  a  cavity  such  as 
the  above.  Sudden  displacement  of  air  in  the 
cavity  will  cause  the  sound,  which  somewhat  re- 
sembles that  produced  by  placing  the  two  hands 
hollowed  in  apposition,  and  striking  upon  the 
knee.  A  little  secretion  in  the  cavity  will  facilitate 
the  production  of  the  sound.  This  physical  state 
may  often  be  appreciated  by  the  touch  before  the 
sound  can  be  heard.    It  is  of  little  clinical  value. 

Bell-sound  is  elicited  by  combined  percussion 
and  auscultation,  and  when  present  is  characteristic 
of  a  very  large  thin-walled  cavity  in  immediate 
contact  with  the  thoracic  wall,  and  is  most  generally 
significant  of  pneumothorax.  The  stethoscope 
must  be  applied  over  the  resonant  part  of  the 
chest,  and  at  another  point  within  the  same  area 
a  piece  of  metal,  such  as  a  coin,  laid  upon  the 
chest,  must  be  smartly  struck  with  a  second  piece 
of  metal.  The  auscultator  hears  a  sound  of  a  clear 
bell-like  character  within  the  chest,  which  is  of 
cjuile  a  different  quality  from  that  produced  by  the 
mere  contact  of  metals.  It  is  essential  for  the  pro- 
duction of  this  sign  that  the  stethoscope  and  the 
struck  metal  be  both  within  the  area  of  chest- 
surface  corresponding  with  the  air-containing  sac  of 
the  pleura.  If,  for  instance,  either  be  placed  over 
a  point  below  the  level  of  any  fluid  effusion  present 
the  sound  will  be  lost,  to  be  recovered  on  altering 
the  position  of  the  patient  so  as  to  displace  the 
fluid.  By  means  of  this  sign,  the  limits  of  a 
pneumothorax  may  be  accurately  defined. 

Hydatid  fremitus  is  a  vibratile  sensation,  some- 
times to  be  felt  on  smart  percussion  over  an 
hydatid  effusion.  In  cases  of  pyopneumothorax  a 
similar  sensation  may  sometimes  be  felt,  on  per- 
cussing at  the  exact  level  of  the  surface  of  the 
effused  liquid. 

(4)  Auscultation. — Auscultation  simply  means 
the  act  of  listening  ;  but  the  art  of  auscultation 
implies  a  great  deal  more  than  this,  namely,  the 
appreciation  of  the  healthy  or  morbid  conditions 
which  produce  the  sounds  heard  on  applying  the 
ear  to  the  chest  or  to  other  parts.  If  the  ear  of  the 
observer  be  directly  applied  to  the  chest  or  part 
under  observation,  auscultation  is  said  to  be  z'w- 
mcdiate.  If  some  substance  or  instrument  be 
used  as  a  medium  between  the  ear  and  the  part 
imder  observation,  mediate  auscultation  is  said  to 
be  practised.  Such  an  instrument  is  named  a 
stethoscope.    See  Stethoscope. 

[a)  Normal  Respira'i-ory  Sounds. — If  the 
stethoscope  be  applied  over  the  trachea  of  a  healthy 
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person,  tubular,  blowing,  or  bronchial  respiration  is 
heard — that  is,  a  sound  as  of  air  blown  to  and 
fro  through  a  tube  with  moderate  velocity ;  the 
mechanism  of  the  sound  being  the  entrance  and 
outflow  of  air-currents  through  the  narrowed 
glottic  aperture  of  the  trachea,  producing  sonorous 
vibrations  within  the  tube  below.  As  the  stetho- 
scope is  passed  downwards  to  the  first  piece  of  the 
sternum,  the  same  sound  is  still  heard,  but  more 
distant  and  muffled.  In  the  upper  inter-scapular 
region,  where  the  great  divisions  of  the  bronchi  are 
comparatively  superficial,  the  tracheal  sounds  may 
stili  be  indistinctly  recognised  ;  but  below  and  to 
the  side  of  these  points  these  sounds  are  normally 
obscured  by  the  vesicular  pulmonary  sounds,  into 
the  production  of  which  they,  however,  necessarily 
enter. 

pulmonary  vesicular  breathing-sound  is  pro- 
duced by  the  friction  of  air  entering  the  air-sacs 
from  the  minute  bronchioles,  and  it  is  supplemented 
biy  the  condition  of  what  remains  of  the  glottic 
breath-sound,  now  infinitely  subdivided.  During 
calm  breathing,  the  sound  accompanying  inspiration 
should  be  soft  and  breezy,  giving  the  idea  of  innu- 
merable similar  and  associated  sounds.  In  intensity 
the  sound  is  uniform  from  commencement  to  near 
the  end,  when  it  fades  without  perceptible  interval 
into  the  expiratory  sound.  The  expiratory  sound 
commences  at  the  moment  inspiration  ceases,  being 
•continuous  with  the  inspiratory  sound,  but  it 
rapidly  fades  in  intensity,  ceasing  to  be  audible 
after  the  first  one-fifth  or  one-third  of  the  expiratory 
act.  Of  the  time  occupied  between  the  commence- 
ment of  one  inspiration  and  that  of  the  next,  the 
inspiratory  act  occupies  nearly  one-half  (fjths)  ;  the 
expiratory  act  occupies  the  remainder,  with  the  ex- 
<:eption  of  a  very  brief  interval  of  pause,  between 
the  end  of  expiration  and  the  commencement  of  the 
next  inspiration.  It  may  be  here  observed  that 
-when  the  '  expiration  '  is  said  to  be  prolonged,  it  is 
meant  that  the  expiratory  sound  is  audible  through 
a  longer  period  of  the  act  than  natural. 

If  the  respiration  be  hurried  and  forced,  the  in- 
spiratory sound  is  coarser  and  louder,  and  the  ex- 
piration more  audible,  these  sounds  approximating 
to  the  puerile  breathing  which  is  normal  to  young 
■children. 

In  health  the  vesicular  breath-sound  should  be 
about  equally  well  heard  over  the  front  and  back  of 
the  chest,  allowance  being  made  for  additional 
thickness  of  covering  over  certain  regions. 

[b)  Morbid  Respiratory  Sounds. — Puerile, 
compensatory  or  supplementary  breathing  is  charac- 
terised by  increased  loudness  of  vesicular  breath - 
sound  with  some  prolongation  of  expiration. 
Besides  being  audible  over  the  chest  generally  in 
healthy  young  children,  this  exaggerated  breath- 
sound  may  be  heard  over  certain  parts  of  the  chest 
in  persons  who  have  some  other  part  disabled  or 
diseased.  Thus,  with  effusion  of  fluid  into  one 
pleura,  the  respiratory  sounds  over  the  opposite 
lung  are  exaggerated  or  puerile.  If  one  apex  be 
diseased,  the  breath-sound  at  the  other  apex  is 
exaggerated.  This  increased  breath-sound  to  make 
up  for  deficient  function  elsewhere  is  called  compen- 
satory or  supplementary  breathing. 

The  breath-sound  may  be  enfeebled  over  the 
whole  chest,  as  in  cases  of  emphysema  or  thoracic 
muscular  debility.  Localised  enfeeblement  of 
breath-sound  may  be  due  to  several  causes — 
'(i)  local  emphysema  ;  (2)  adherent  and  thickened 


pleura,  as  after  old  pleurisy  at  the  base  ; 
(3)  blocking  of  the  alveoli  Ijy  catarrhal  pro- 
ducts— common  in  commencing  phthisis  at  one 
apex  ;  (4)  closure  of  bronchial  tubes  by  plugs  of 
mucus,  or  from  spasm.  If  the  rest  of  the  lungs  be 
free  this  local  enfeeblement  is  made  up  for  by  com- 
pensatory breathing  on  the  opposite  side,  or  in 
other  parts  of  the  same  lung. 

Suppressed  breath-sounds  signifies  removal  of 
lung  from  the  surface  by  effusion  of  air  or  of  fluid 
into  the  pleura,  or  occlusion  of  a  main  bronchus  by 
compression  or  morbid  growth. 

Wavy  and  jerking  respiration  are  terms  cha- 
racterising a  kind  of  respiration  in  which  the  in- 
spiration is  either  partially  or  completely  interrupted 
several  times.  The  expiration  is  rarely  thus 
affected.  Waviness  of  respiration  may  be  due — 
(i)  to  an  irregular  action  of  the  inspiratory  muscles, 
common  in  nervous  people  ;  (2)  to  cardiac  impulse, 
in  which  case  these  interruptions  are  rhythmic  with 
the  heart's  pulsation  ;  (3)  unequally  distributed 
impairment  of  the  lung-elasticity,  for  example,  in 
early  tubercular  deposits.  Walshe  considered  that 
pleuritic  adhesions  may  have  the  same  effect.  It 
will  be  seen  then  that  waviness  of  breath-sound 
is  very  commonly  independent  of  any  organic 
change,  and  requires  other  signs  to  render  it  of  any 
value  in  diagnosis.  Jerking  respiration  or  inter- 
rupted breath-sound  is  more  commonly  due  to 
organic  lesions  of  the  third  kind  mentioned. 

Cogged  breath-sound  is  a  somewhat  clumsy  term 
applied  to  a  form  of  interrupted  respiration  in  which 
the  interruptions*are  very  even,  three  or  four  to 
each  inspiration.  Much  importance  is  attached  to 
the  sign  by  some  authors.  It  appears  to  be  due  to 
obstruction  in  the  smallest  bronchioles,  either  by 
dryish  secretion  or  small  nodules  of  tubercle,  re- 
quiring some  accumulation  of  inspiratory  force  to 
overcome  it.  The  sounds  commonly  give  place  to 
a  bubbling  rdle. 

Harsh  respiration  with  prolongation  of  expira- 
tion implies  a  want  of  vesicularity  in  the  sound. 
While  vesicular  breath-sound  has  been  compared  to 
the  sound  produced  by  the  breeze  passing  through 
leaf-laden  trees,  harsh  breathing,  on  the  other 
hand,  resembles  a  similar  breeze  traversing  their 
naked  branch-tops.  Some  prolongation  of  the  ex- 
piratory sound  is  inseparable  from  harshness  of 
breath-sound.  Harshness  of  breath-sound  by  no 
means  implies  increased  loudness — rather  the  con- 
trary. Enfeebled  respiratory  murmur  is  commonly 
harsh — always  so  when  due  to  alveolar  obstruction. 
The  meaning  of  harshness  of  breath-sound  is  simply 
commencing  consolidation  ;  it  goes  with  incipient 
dulness,  and  is  one  of  the  earliest  signs  of  apical 
disease  in  consumption.  There  can  be  little  doubt 
that  its  real  mechanism  depends  upon  the  extinc- 
tion of  the  vesicular  part  of  the  normal  breath- 
sound,  and  the  better  conduction  of  the  glottic 
sounds,  which  at  peripheral  parts  of  the  lung  are 
usually  muffled  and  obscured  by  the  vesicular 
sounds.  The  prolongation  of  the  expiration  is  very 
characteristic  of  this  early  alteration  of  the  respira- 
tory sounds  ;  and  it  may  here  be  observed,  in 
passing,  with  regard  to  morbid  breath-sounds,  that 
the  expiration  is  the  most  important  part  of  the 
respiratory  act  to  attend  to  in  auscultation. 

Divided  respiration,  usually  described  as  a 
separate  evidence  of  disease,  is  really  an  insepar- 
able factor  of  harshness  of  respiration.  Instead  of 
the  two  component  sounds,  inspiration  and  expira- 
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lion,  fading  imperceptibly  into  one  another,  they 
are  more  or  less  distinctly  separate,  the  more  so  as 
the  more  typical  bronchial  type  of  breathing  is 
acquired.  Deficiency  of  elasticity  is  the  cause  to 
which  tlie  division  is  usually  ascribed  ;  it  is,  how- 
ever, a  significant  feature  of  glottic  breathing. 

Bronchial  respiration  is  most  typically  heard 
over  simple  lung-consolidation,  as  pneumonia  at 
the  base  or  apex.  Skoda  well  describes  the  sound 
as  acoustically  identical  with  that  produced  by 
placing  the  mouth  in  the  position  to  pronounce  the 
guttural  ch  (as  in  cho\x  or  c/zristian),  and  drawing 
the  breath  to  and  fro.  The  inspiratory  and  expira- 
tory sounds  are  about  equal  in  length,  nearly 
identical  in  pitch,  and  distinctly  divided  from  one 
another.  The  sound  varies  in  intensity  and  defini- 
tion, from  the  most  intense  tubular  or  tracheal 
breath-sound  to  the  lower-pitched  and  more  diffuse 
hlowitig  respiration  {diffused  bronchial  breathing). 
Besides  hepatisation  of  lung,  this  form  of  respira- 
tory sound  may  be  produced  by  other  condensations 
of  lung,  for  example,  from  pressure  or  by  tumours 
extending  from  the  neighbourhood  of  a  large 
bronchus  to  the  surface,  such  as  enlarged  bronchial 
glands,  mediastinal  growths,  and  aneurysmal 
tumours.  The  more  diffused  blowing  sounds  are 
due  to  less  complete  consolidation.  It  is  essential 
that  the  bronchi  be  patent,  in  order  that  bronchial 
respiration  may  be  heard  ;  thus,  in  cases  of  cancer- 
ous growth  invading  a  lung  from  its  root  and 
occluding  the  bronchi,  no  respiration  is  audible. 
As  regards  mechanism,  however,  it  can  scarcely  be 
maintained  that  the  sound  is  produced  by  the 
passage  to  and  fro  of  the  air  in  the  bronchi  of  the 
consolidated  lung;  for  (l)  at  the  period  when 
bronchial  breathing  is  most  distinct  the  lung  is 
immovably  fixed  by  exudation  ;  {2)  the  play  of  the 
chest-wall  on  the  affected  side  is  almost  or  quite 
restrained  ;  (3)  the  air-cells  being  occupied,  there 
is  no  reason  why  air-currents  should  penetrate  the 
bronchi.  Hence  it  would  seem  that  bronchial 
respiration  is  but  the  glottic  lireath-sound  re- 
verberating through  the  bronchia!  tubes,  and  well 
conducted  to  the  surface.  A  remarkable  experi- 
ment of  Bondet  and  Chauveau  strikingly  confirms 
this  view.  In  a  horse  with  hepatisation  of  the  base 
of  one  lung  and  bronchial  breath-sound  over  the 
part  affected,  the  trachea  was  incised  below  the 
glottis  and  the  wound  held  widely  open  ;  the 
bronchial  breathing  immediately  disappeared,  all 
respiratory  sounds  ceasing  over  this  portion  of 
lung,  while  elsewhere  the  vesicular  breath-sound 
was  unimpaired.  A  musical  reed  was  now  inserted 
into  the  wound,  and  the  musical  sounds  were  well 
conducted  over  the  consolidation,  but  little  audible 
over  the  healthy  portion  of  lung. 

Cavernous  respiration  is  a  breath-sound  in  which 
the  inspiration  and  expiration  have  both  a  hollow 
blowing  quality.  It  is  to  the  expiration  that  the 
hollow  wavering  quality  characteristic  of  this  breath- 
sound  is  especially  attached,  and,  as  pointed  out  liy 
Reginald  Thompson,  the  expiratory  sound  is  lower 
in  pitch  than  the  inspiratory.  Cavernous  l>reathing 
signifies  a  pulmonary  cavity  usually  phthisical — 
(I)  exceeding  in  size  an  unshelled  walnut  ;  (2)  either 
empty  or  at  least  partially  so  ;  and  (3)  communi- 
cating with  one  or  more  patent  bronchial  tubes. 
Softening  of  tubercle  or  caseous  pneumonia,  pul- 
monary abscess,  or  bronchial  dilatation  of  sufficient 
size,  are  the  most  common  causes  of  cavity  in  the 
lung.    This  abnormal  sound  is  formed  by — [a)  the 


passage  to  and  fro  of  air  into  a  cavity  with  the 
respiratory  movements  ;  (/')  the  conduction  and 
modified  reinforcement  of  the  glottic  respiratory 
sound  within  a  cavity. 

Amphoric  breath-sound  is  a  variety  of  cavernous 
respiration  having  the  same  characters,  but  on  an 
exaggerated  scale  :  that  is,  not  necessarily  ex- 
aggerated as  regards  loudness,  but  having  all  the 
qualities — blowing  character  and  hollowness — in- 
tensified. This  sound  is  heard  over  a  large  super- 
ficial cavity,  either  in  the  lung,  or  in  the  pleura 
freely  communicating  with  the  lung.  Its  mechanism 
is  identical  with  that  of  cavernous  respiration,  only 
that  the  size  of  the  cavity  is  large. 

(r)  Adventitious  Auscultatory  Signs. — 
A  rdle  or  rhonchus  is  a  sound  produced  by  im- 
pediment to  the  entry  or  escape  of  air  within  the 
lungs  or  bronchial  tubes.  The  impediment  may  be 
from  narrowing,  or  secretion  within  the  tubes  ;  from 
secretion  within  the  alveoli  ;  or  from  destructive 
softening  or  cedema  of  the  lung-tissue.  The  rales 
that  may  be  audible  over  the  chest  are — sonorous, 
sibilant,  crepitant,  sub-crepitant,  mucous,  dry 
crackling,  moist  crackling,  and  caiiernous. 

Sonorous  and  sibilant  rales  or  rhonchi  zxtt  noises 
of  a  snoring  or  whistling  kind,  which  are  produced 
in  the  air-passages.  They  are  audible  with  both  in- 
spiration and  expiration  (or  with  either),  and  are  for 
the  most  part  transitory  sounds,  being  tempm-arily 
or  permanently  removed  by  cough,  or  in  other  cases 
by  the  relief  of  the  spasm  which  has  occasioned 
them.  They  obscure  or  altogether  mask  the  normal 
respiratory  sounds.  Any  narrowing  of  an  air-tube 
will  give  rise  to  rhonchus  or  sibilus  according  to 
the  degree  of  narrowing  and  the  size  of  the  tube. 
Thus,  if  the  larger  tubes  be  affected,  and  the  narrow- 
ing not  great,  the  coarser  sound  is  produced.  If, 
on  the  other  hand,  the  finer  tubes  be  partially 
occluded,  or  a  larger  tube  be  greatly  narrowed,  the 
finer  sibilus  is  caused.  Rhonchi  are  audible  through- 
out the  territory  of  the  tubes  faft'ected.  Thus,  if  a 
main  bronchus  be  compressed  or  narrowed,  the 
sound  so  occasioned  will  be  heard  throughout  the 
lung  on  that  side.  Throat-sibilus  in  croup  is  con- 
ducted all  over  tlie  chest. 

The  precise  causes  of  rhonchi  are — (l)  narrowing 
of  a  bronchus  from  external  pressure  (uncommon)  ; 
(2)  narrowing  from  local  cicatricial  thickening  and 
contraction  of  the  fibrous  coat  of  the  tube  (un- 
common) ;  (3)  mucous  collections  in  the  tubes 
giving  rise  to  imperfect  plugs  which  vibrate,  causing 
the  musical  sounds  (very  common)  ;  and  (4)  spas- 
modic contraction  of  the  medium-sized  tubes  (sibilus 
in  asthma). 

Rhonchi  signify — (i)  bronchial  catarrh,  or  bron- 
chitis, local  or  general,  as  the  case  maybe,  affecting 
the  larger  and  medium-sized  tubes;  (2)  tumours 
pressing  upon  the  trachea  or  one  of  the  main 
iironchi  ;  (3)  numerous  minute  bronchial  obstruc- 
tions occasioned  by  pulmonary  miliary  tuberculosis  ; 
or  (4)  asthma. 

Stridor  is  a  variety  of  rhonchus,  due  most  generally 
to  pressure  of  a  malignant  or  aneuiysmal  tumour 
upon  a  main  bronchus,  and  heard  chiefly  over  the 
corresponding  side.  It  is  a  coarse,  vibrating  sound, 
which,  however,  the  trained  ear  can  readily  detect 
to  be  of  distant  origin.  Paralysis  of  the  vocal 
cords  will,  in  some  cases,  lead  to  stridor. 

Crepitant  rdle,  or  fine,  dry  crepitation,  is  a 
minute,  dry,  crackling  sound,  in  which  the  crackles 
are  infinitely  small  and  even,  and  occupy  chiefly 
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the  latter  part  of  inspiration.  The  sound  has  been 
compared  to  the  crackUng  of  salt  upon  the  fire,  or 
that  produced  by  rubbing  a  pinch  of  hair  between 
the  fingers  close  to  the  ear.  Probably  the  exact 
mechanism  of  the  sound  is  the  abrupt  separation 
of  alveolar  surfaces,  collapsed  by  inflammatory  or 
other  oedema.  But  there  are  difficulties  in  the  way 
of  any  present  explanation  of  the  sound.  There 
are  at  least  four  conditions  which  will  give  rise  to 
identically  the  same  sound,  as  far  as  the  ear  can 
appreciate  it — namely  (l)  incipient  pneumonic  con- 
solidation (inflamed  oedema  stage)  ;  (2)  oedema  of 
the  lungs  when  not  excessive,  as  in  certain  stages  of 
kidney-disease,  in  obstructive  heart-disease,  &c.  ; 
(3)  mere  collapse  of  lung  from  disease,  crepitant 
rale  being  often  temporarily  heard  from  this  cause 
at  the  extreme  posterior  bases,  to  disappear  after 
a  few  deep  inspirations  ;  and  {4)  certain  cases  of 
oedema  of  the  pleura  dependent  upon  old  lung- 
disease.  The  fine  crepitation  of  pneumonia  is 
peculiar  only  in  being  associated  with  commencing 
tubular  breath-sound,  the  consolidation  associated 
with  which  gives  an  increased  intensity  and  defini- 
tion to  the  crepitant  rd/e.  When  associated  with 
acute  febrile  symptoms,  fine  crepitation  indicates 
the  congestive  stage  of  acute  pneumonia.  If  seated 
about  the  base,  the  pneumonia  is  most  commonly 
of  the  typical  croupous  or  exudative  variety.  If  at 
the  apex,  or  in  patches,  the  disease  may  be  incipient 
catarrhal  or  embolic  (pysemic)  pneumonia. 

Sitb-crepitant  or  mtico-crcpitant  rdle  is  a  fine 
bubbling  rdle,  of  sharp  definition,  and  well-con- 
ducted to  the  ear,  audible  principally  during 
inspiration,  but  in  less  degree  also  with  expiration. 
This  rdle  is  produced  in  the  minute  bronchioles 
and  alveoli,  by  the  penetration  of  air  through  a  thin 
liquid.  A  certain  amount  of  lung-condensation  is 
necessary  to  give  sharpness  of  definition  to  the 
sound.  Sub-crepitant  rdle  is  most  typically  heard 
in  the  resolution  stage  of  pneumonia.  In  the 
second  (secretion)  stage  of  broncho-pneumonia  it  is 
also  heard.  There  are  many  rdle  sounds  inter- 
mediate between  true  dry  crepitation  and  the  sub- 
crepitant  rdle,  which  are  fairly  described  by  the 
general  term  crepitant  rdle,  fine  or  coarse,  accord- 
ing to  their  size.  Many  degrees  of  fineness  or 
coarseness  may  be  distinguished  in  different  parts 
of  the  same  lung  in  some  pneumonic  forms  of 
phthisis,  and  it  will  be  generally  found  in  any  such 
cases  that  the  rales  increase  in  coarseness  as  we 
ascend  from  below  upwards. 

Dry  crackle  is  the  term  used  to  describe  a  rdle 
consisting  of  three  or  four  distinct  small  crackles 
heard  during  inspiration.  The  crackles  are  dry  in 
character,  and  sharply  defined.  The  inspiratory 
breath-sound  attending  this  rhonchus  is  usually 
feeble  and  harsh,  the  expiration  harsh  and  pro- 
longed, but  unattended  by  any  rdle,  unless  it  be 
some  sibilus.  Dry  crackling  most  commonly 
signifies  commencing  softening  of  '  tubercular ' 
deposits,  and  the  sound  may  be  most  frequently 
recognised  in  the  sub-clavicular  region,  where  this 
condition  is  most  often  found  uncomplicated  by 
conditions  depending  upon  other  stages  of  the 
disease. 

Moist  crackle,  or  humid  clicking  rdle,  consists  of 
a  few  crackles,  heard  during  the  latter  part  of 
inspiration  and  the  commencement  of  expiration, 
sharply  defined,  sometimes  metallic  in  quality. 
The  crackles  vary  in  size  and  in  the  degree  of 
liquidness,  as  must  be  the  case  from  the  mechanism 


by  which  they  are  produced.  For  this  rdle  is 
significant  of  liquefaction  of  tubercular  or  caseous 
pneumonic  nodules  in  communication  with  bron- 
chial tubes  ;  and  as  such  adjacent  softenings 
coalesce  and  increase  in  size,  the  crackles  become 
larger,  until  they  develop  into  the  gurgling  or 
cavernous  rdle.  The  moist  crackle  may  be  asso- 
ciated with  other  rdles,  since  a  softening  caseous 
nodule  is  often  surrounded  by  congested  pulmonary 
tissue  or  pneumonia,  giving  rise  to  fine  crepitant  or 
sub-crepitant  sounds.  As  a  rule,  the  breath-sound 
is  more  or  less  masked  by  the  crackling  rdle. 

Cavernous  and  gurgling  rdles  are  but  larger  and 
more  liquid  rdles,  produced  in  a  cavity  or  cavities 
of  moderate  dimensions. 

Metallic  tinkling  rdle  requires  for  its  develop- 
ment a  large  empty  cavity  in  which  it  may  be 
produced — (i)  by  the  bursting  of  one  or  more  air- 
bubbles  through  viscid  contents  ;  (2)  by  the  im- 
pingement of  a  drop  of  secretion  against  the  cavern- 
wall  ;  or  (3)  by  a  bubbling  rdle  produced  in  a 
bronchus  near  the  cavity,  and  freely  communicating 
with  it.  In  either  case  the  large  empty  cavity, 
necessarily  near  the  surface,  resonates  and  re-echoes 
the  sounds,  and  gives  them  their  peculiar  metallic 
quality,  which  has  been  likened  to  that  produced 
by  a  pin  dropping  into  a  large  empty  bottle. 
Metallic  tinkling  is  by  no  means  solely  significant 
of  pleuritic  cavity,  as  |  was  supposed  by  Laennec  ;  it 
may  be  most  typically  heard  over  a  large  dense- 
walled  empty  pulmonary  cavern. 

Metallic  echo  is  sometimes  confounded  with 
metallic  tinkle,  with  which  it  is  often  associated, 
and,  indeed,  of  which  it  may  be  said  to  form  a  part. 
It  is  really  not  a  rdle  at  all,  however,  but  an  echo 
in  a  large  cavity,  produced — (l)  by  air-vibrations 
caused  by  cough  ;  (2)  by  vibrations  on  the  surface 
of  fluid  with  a  large  air-space  above  ;  or  (3)  by 
vocal  vibrations  reaching  through  the  cavity  after 
true  voice-sound  has  died  away. 

Hippocratic  succussion-sound  is  the  splashing 
sound  heard  in  a  pleura  containing  both  air  and 
fluid,  on  shaking  the  patient  somewhat  vigorously, 
while  the  ear  is  applied  to  the  chest-surface. 

Cough- sounds. — A  cavernous  splash-sound  may 
frequently  be  heard  on  listening  over  a  cavity,  and 
causing  the  patient  to  cough,  the  forcible  entry  of 
air  into  the  cavity  in  itself  largely  contributing  to 
the  sound,  and  setting  up  gurgling  and  splashing 
rdles  by  the  disturbance  of  contained  fluids. 

Cough-sounds  require  no  explanation,  but  they 
should  be  invariably  tested  in  chest-examination. 
Crepitant  sounds  are  often  developed  after  a  cough, 
which  are  not  to  be  heard  either  on  ordinary  or 
deep  inspiration  without  it.  Cavities  which  are 
not  in  free  communication  with  bronchial  tubes 
may  yield  no  characteristic  breath-sounds  ;  but  the 
forcible  propulsion  of  air  into  them  at  the  moment 
of  chest-compression  with  closed  glottis  elicits  at 
once  a  characteristic  localised  succussion-sound, 
attended  by  more  or  less  coarse  gurgling  rdle. 

Voice-sounds. — In  the  ordinary  healthy  spongy 
condition  of  lung,  the  voice-sounds  are  heard  but 
distantly  and  imperfectly,  save  in  certain  parts  of 
the  chest  in  the  neighbourhood  of  the  trachea  and 
its  bifurcation — that  is,  in  the  upper  sternal  and 
the  upper  interscapular  regions,  where  the  sounds 
are  better  conducted. 

Bronchophony. — At  any  portion  of  the  chest 
where  there  is  consolidation  of  lung,  in  association 
with  patent   air-tubes,  the  voice-sound  is  heard 
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loudly,  as  though  produced  near  or  close,  under  the 
stethoscope.  Although  loudly  heard,  the  sound 
appears  to  pass  away  from  under  the  stethoscope. 
Any  solid  medium  of  conduction  between  a  large 
bronchus  and  the  stethoscope  will  give  rise  to 
bronchophony,  whether  by  super-position,  or  by 
the  portion  of  bronchial  tree  concerned  being  em- 
bedded in  solid  lung,  as  in  lobar  pneumonia,  of 
which  the  sound  is  most  typical.  If,  however, 
between  the  conducting  medium  and  the  larynx  the 
bronchial  channel  be  occluded,  bronchophony  is  no 
longer  heard,  the  voice-sounds  being  enfeebled  or 
annulled. 

Pectoriloquy. — If,  on  the  other  hand,  a  cavity  be 
present  beneath  the  spot  auscultated,  and  in  free 
communication  with  a  bronchus,  the  voice-sound 
appears  to  be  concentrated  at  the  end  of  the  stetho- 
scope, and  to  pass  through  the  instrument  direct  to 
the  ear,  with  exaggerated  and  even  painful  distinct- 
ness. It  is  rather  the  noise  of  the  voice  that  we 
hear  in  bronchophony,  but  in  pectoriloquy  the 
sounds  are  most  distinctly  articulated.  This  dis- 
tinction is  even  better  appreciated  by  listening  to  a 
whisper,  which  under  bronchophonic  conditions  is 
merely  a  conducted  hissing  sound,  while  in  pecto- 
riloquy each  syllable  penetrates  distinctly  to  the 
ear.  Pectoriloquy  may,  however,  be  clearly, 
although  not  exactly,  imitated  by  consolidated  lung 
in  the  neighbourhood  of  a  large  bronchus.  Hence 
the  diagnosis  of  a  cavity  near  the  root  of  the  lung 
requires  much  caution. 

/Egophoiiy. — /Egophony  is  a  form  of  modified 
bronchophony  in  which  the  voice-sound,  conducted 
through  condensed  lung,  has  further  to  penetrate  a 
thin  layer  of  fluid  in  which  the  coarser  vibrations 
are  lost,  a  certain  quavering  nasal  quality  being 
given  to  the  sound  that  reaches  the  ear.  It  is 
significant  of  effusidn  into  the  pleura.  The  sound 
is  only  to  be  heard  near  the  upper  limits  of  the 
effusion,  where  the  layer  of  fluid  is  thin. 

With  regard  to  the  mechanism  of  these  three 
sounds  — bronchophony,  pectoriloquy,  and  cego- 
phony — there  can  be  no  dispute  about  their  being 
glottic  sounds.  In  broiicliophony  they  are  conducted 
through  sulidividing  tubes  of  increasing  fineness 
enveloped  in  solid  tissue  ;  hence  the  sounds,  al- 
though loudly  heard,  are  not  well  defined,  being 
largely  converted  into  the  coarser  vibrations  per- 
ceptible to  palpation  as  fremitus.  In  pectoriloquy, 
on  the  other  hand,  the  glottic  sounds  are  conducted 
through  tubes  which,  after  one  or  two  divisions, 
terminate  in  a  resonating  cavity  ;  hence  the  vocal 
vibrations  are  concentrated  and  conducted  with 
intensity  to  the  ear  as  through  a  speaking-tube. 
Finally,  in  icgopiiony  one  may  suppose  the  bleating 
character  of  the  sound  to  be  due  to  secondary,  and 
to  a  certain  extent  disturbing  vibrations  in  the  fluid 
medium  through  which  the  sounds  are  conveyed. 
In  ?egophony  one  may  commonly  note  a  lisp  or 
whisper-sound  in  addition  to  the  voice-sound,  and 
better  conducted  than  the  voice-sound.  And  it  has 
been  affirmed  by  Bacelli  that  in  cases  of  serous 
effusion  into  the  pleura  the  whisper  is  heard  well 
conducted  with  distinct  articulation— /tr/;7r//ti(/«/^ 
aplionique — through  the  thickness  of  the  fluid, 
whereas  in  purulent  effusion  such  whisper  is  not 
conducted.  This  statement  will  be  found  to  apply, 
however,  only  in  certain  cases.  The  whisper  may 
sometimes  be  heard  well  conducted  througli  puru- 
lent fluid. 

The  voice-sounds  are  -weakened  or  wholly  extin- 


guished by  conditions  which  :  [a)  shut  off  the  main 
bronchi  from  the  part  auscultated,  as  in  malignant 
growths  invading  the  bronchus  at  the  root  of  the 
lung  ;  (/')  separate  the  lung-surface  from  the  thoracic 
wall,  as  in  pleuritic  effusions,  oedematous  thicken- 
ing of  pleura,  &c.  Here,  however,  we  must  make 
exception  in  certain  cases,  in  which  pectoriloquie 
aphonique  is  heard.  In  [c)  rarefaction  of  the  lung 
by  emphysema  the  voice-sound  is  enfeebled  ;  and 
in  {d)  pneumothorax  it  is  either  much  enfeebled  or 
annulled.  In  cases  of  pneumothorax,  however,  a 
faint  metallic  echo  may  often  be  heard  with,  or 
rather  after,  the  voice-sound.  This  echo  has  pro- 
bably a  precisely  analogous  mechanism  to  oegophony, 
save  that  the  medium  of  secondary  conduction  is 
air  instead  of  fluid,  and  hence  the  conduction  is 
less  distinct. 

Autophony. — On  listening  over  a  superficial 
cavity  with  condensed  lung-tissue  around,  the  voice 
of  the  auscultator — for  example,  when  requesting 
the  patient  to  cough  or  to  speak — will  be  noticed 
by  himself  to  be  intensified.  The  term  autophony 
is  applied  to  this  increased  resonance,  which  is  a 
sign  of  little  clinical  value. 

Pleural  sounds. — The  sounds  originating  in  dis- 
eased conditions  of  pleura  are  commonly  included 
under  the  general  term  'friction-sounds' — a  term, 
however,  very  inadequate  to  describe  the  varieties. 

The  pleuritic  rub  or  dry  friction  is  a  wavy  or 
uneven  rubbing  sound  heard  close  under  the  ear 
with  both  inspiration  and  expiration,  but  chiefly 
with  the  former,  unmoved  by  cough,  and  usually 
attended  by  pleuritic  pain.  We  may  often  fail 
to  obtain  this  sound,  through  the  patient  involun- 
tarily restraining  the  movement  of  the  aftected  side 
on  account  of  the  pain.  A  deep  inspiration  must, 
therefore,  be  always  called  for.  In  well-marked 
cases  the  friction  is  very  loud  and  leathery,  and 
may  be  perceptible  to  the  hand  applied^/W<-//(7«- 
fremitus. 

Pleural  creaking  is  a  sound  that  may  be  some- 
times distinguished  over  a  portion  of  the  chest,  when 
the  pleurae  are  densely  thickened  and  adherent. 

Moist  or  spongy  friction  is  most  difficult  to  dis- 
tinguish from  fine  moist  crepitation.  It  is  heard 
almost  entirely  at  the  end  of  deep  inspiration,  and 
closely  resembles  the  crepitation  of  a  moist  sponge. 
The  sound  is  due  to  the  pleura  being  adherent  by 
moist,  recent  lymph,  as  in  the  early  stage  of  adhe- 
sive pleurisy  in  pleuro- pneumonia. 

In  cases  of  osdema  of  the  pleura  a  fine  crepitating 
inspiratory  s<5und  or  pleural  crepitus  may  be  heard, 
which  it  is  impossible  to  distinguish  from  a  pul- 
monary sound.  The  diagnosis  must  rest  upon  the 
very  superficial  character  of  the  sound,  and  its 
being  unchanged  by  cough  ;  also  upon  its  being 
associated  with  deficient  breathing  without  tubular 
quality,  and  with  lessened  vocal  fremitus.  It  is  an 
inspiratory  not  an  expiratory  sound,  being  engen- 
dered by  the  pulling  out  of  the]  spongy  oedematous 
tissue  during  inspiration. 

(5)  Radiogpaphy.  -  Examination  of  the  chest 
by  radiography  has  of  late  years  been  increasingly 
made  use  of    See  RuN  TGHN  Rays. 

4.  Circulatory  System,  Physical  Exami- 
nation of. — The  condition  of  the  heart  and  cir- 
culation may  be  investigated  with  great  exactness, 
chiefly  by  palpation,  percussion,  and  auscultation. 

Pulse. — The  pulse  gives  us  very  impi.utant  in- 
formation respecting  the  state  of  the  circulation. 
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For  a  full  description  of  the  pulse  and  its  different 
characters  in  disease,  see  Pulse,  The  ;  and 
Sphygmograph. 

Heart. — (a)  Inspection. — In  health  and  dur- 
ing quietude  the  cardiac  impulse  is  barely  percep- 
tible. Under  excitement,  however,  a  throbbing 
impulse  may  be  noticed  over  the  prsecordia  and  left 
epigastrium.  In  cases  of  great  hypertrophy  and 
dilatation  of  the  heart,  especially  in  children,  the 
praecordial  region  may  be  obviously  bulged.  The 
impulse  of  the  heart  may  be  observed  to  be  diffused 
over  an  increased  area,  between  the  nipple-line  and 
sternum,  in  cases  of  hypertrophy  and  dilatation.  In 
cases  of  dilated  hypertrophy  of  the  right  ventricle, 
or  in  displacement  downwards  of  the  heart  in  em- 
physema, the  impulse  is  very  perceptible  at  the  epi- 
gastrium to  the  left  of  the  ensiform  cartilage.  A 
diffused  undulating  impulse  may  be  observed  in 
some  cases  of  pericardial  effusion  and  in  adherent 
pericardium.  The  heart  is  often  uncovered,  and 
its  impulse  revealed  on  one  side  or  the  other  by 
retraction  of  the  lung  in  contractile  or  wasting  pul- 
monary diseases. 

[b)  Palpation. — The  position  of  the  heart's  apex 
should  first  be  ascertained  ;  and  the  area,  force, 
and  rhythm  of  the  cardiac  pulsations,  and  the  pre- 
sence or  absence  of  thrill  or  other  adventitious 
palpation-signs,  should  next  be  noted. 

Normally  the  heart,  enclosed  in  its  own  pericar' 
dial  sac,  is  situated  in  the  anterior  and  central  part 
of  the  thoracic  cavity,  immediately  above  the  dia- 
phragm. Its  position  may  be  roughly  defined  as 
within  the  area  bounded  above  by  a  line  drawn 
across  the  sternum  at  the  level  of  the  lower  border 
of  the  second  cartilages  ;  on  the  left  by  a  vertical 
line  passing  just  within  the  left  nipple  ;  and  on  the 
right  by  a  similar  line  drawn  at  one-third  of  the 
distance  between  the  border  of  the  sternum  and  the 
right  nipple-line.  A  slanting  line  from  the  base  of 
the  ensiform  cartilage  to  the  upper  border  of  the 
sixth  rib  in  the  left  nipple-line  defines  the  lower 
border  of  the  heart.  Behind  this  area  the  heart 
lies  obliquely,  its  base  directed  upwards  to  the 
right  and  backwards,  its  apex  to  the  left  downwards 
and  forwards.  The  organ,  moreover,  is  so  placed 
that  the  right  auricle  and  ventricle  occupy  nearly 
the  whole  anterior  surface  ;  the  left  auricle  and 
ventricle  the  posterior  and  left  surface. 

The  apex  of  the  heart  in  the  adult  impinges  in 
the  fifth  interspace,  one  inch  within  the  left  nipple- 
line.  The  aortic  and  pulmonary  valves  correspond 
with  the  upper  border  of  the  third  left  cartilage  at 
its  junction  with  the  sternum,  the  aortic  being  on 
the  right  of  and  a  little  lower  than  the  pulmonary. 
A  line  drawn  from  the  middle  of  the  third  left 
cartilage  as  it  joins  the  sternum,  to  the  upper  border 
of  the  fifth  right  cartilage  at  the  sternal  margin, 
would  correspond  with  the  mitral  valve  superfici- 
ally and  above,  the  tricuspid  more  deeply  and 
below. 

An  altered  position  of  the  apex-beat  may  arise 
from  congenital  displacement  of  the  organ,  for  ex- 
ample, from  transposition  of  viscera.  It  may  arise 
from  enlargement  of  the  organ  by  hypertrophy  or 
dilatation,  affecting  its  right  or  left  cavities ;  or 
from  displacement  of  the  organ,  for  instance,  down- 
wards^ by  emphysema,  aneurysm,  or  tumour  ;  aside, 
by  pleuritic  effusion,  malignant  disease,  or  contrac- 
tion of  lung  ;  upwards,  by  abdominal  distension, 
disease  in  the  abdomen,  or  contraction  of  lung. 

In  continuance  of  palpation,  the  condition  of  the 


arteries  and  veins  at  the  root  of  the  neck  must  be 
observed  :  whether  the  arteries  unduly  pulsate,  or 
the  veins  on  one  side  or  both  remain  full  or  pulsate. 

((•)  Percussion. — The  praecordial  dulness  may 
be  enlarged  by  retraction  of  the  margin  of  one  or 
both  lungs  ;  hy  efiiision  of  fluid  into  the  pericar- 
dium ;  or  by  enlargement  of  the  heart ,  itself,  either 
general  or  restricted  to  one  or  more  of  its  divisions. 
The  cardiac  dulness  may  be  diminished  or  obscured 
by  enlargement  of  the  lungs  enveloping  it,  or  by 
gas  in  the  pericardial  sac. 

(d)  Auscultation. — By  the  simultaneous  con- 
traction of  the  ventricles,  the  closure  of  the  mitral 
and  tricuspid  valves,  and  the  impact  of  the  apex 
of  the  left  ventricle  against  the  ribs,  a  single 
sound  is  produced,  the  first  sound  of  the  heart. 
The  sudden  tense  closure  of  the  mitral  valve  is  the 
principal  cause  of  this  sound.  The  first  sound  is 
closely  followed  by  the  second  sound,  which  is 
more  tapping  in  quality,  and  corresponds  with  the 
closure  of  the  aortic  and  pulmonary  valves.  Then 
comes  the  diastolic  pause,  which  may  be  said  to 
equal  in  duration  that  of  the  two  sounds.  The 
first  sound  is  most  loudly  heard  at  the  apex,  the 
second  at  the  base  of  the  heart. 

The  sounds  of  the  heart  are  subject  to  consider- 
able variations  under  varied  general  conditions  of 
health  and  disease. 

(1)  In  general  debility,  anaemia,  and  wasting 
diseases,  the  tendency  is  for  the  first  and  second 
sounds  to  approximate  to  each  other  in  character. 
As  the  ventricular  wall  becomes  atrophic  or  ill- 
nourished  the  first  sound  becomes  more  purely 
valvular,  and  at  the  same  time  more  feeble  and 
tapping,  approaching  thus  in  character  to  the  second 
sound.  Sometimes  in  cases  of  anremia  the  first 
sound  is  peculiarly  ringing  and  hollow  in  character. 

(2)  In  chronic  Bright's  disease,  with  thickened 
vessels  and  hypertrophied  ventricles,  the  first  sound 
is  peculiarly  mufHed  and  indistinct,  compared  with 
the  recognisable  force  of  the  beat. 

(3)  The  rhythm  of  the  heart's  sounds  may  be 
greatly  changed  :  (a)  The  first  or  second,  or  both 
first  and  second  sounds,  may  be  reduplicated. 
This  may  occur  as  a  temporary  phenomenon  in  ap- 
parent health,  but  it  is  more  commonly  traceable  to 
increased  resistance  either  in  the  pulmonary  or 
systemic  circulation.  (h)  Excessive  rapidity  of 
action,  (c)  Irregularity  in  time  and  force  of  beats. 
(d)  Intermittent  action.  These  several  phenomena 
may  be  significant  of  disease  of  the  heart  itself ;  or, 
as  is  frequently  the  case,  they  may  be  due  to  func- 
tional disturbance  through  the  nervous  apparatus, 
from  dyspepsia,  or  from  excessive  smoking,  tea- 
drinking,  or  venery. 

A  murmur  or  brtiit  is  an  abnormal  sound,  in- 
variably of  a  blowing  character,  which  may  more  or 
less  replace  or  obscure  the  normal  heart's  sound. 
Either  of  the  sounds  of  the  heart  may  be  replaced 
or  attended  by  a  murmur  ;  and  in  auscultation,  with 
regard  to  prognosis,  it  is  much  more  important  to 
note  whether  a  murmur  wholly  or  only  partially 
replaces  the  normal  sound — that  is,  whether  the 
function  of  the  valve  be  wholly  or  only  partially 
disabled — than  to  be  guided  by  mere  loudness  of 
bruit.  The  first  sound  at  the  apex  may  be  pre- 
ceded, or,  very  rarely,  succeeded  by  a  murmur. 
For  a  description  of  these  murmurs,  and  of  morbid 
pericardial  sounds,  see  Heart,  Valves  and 
Orifices  of.  Diseases  of ;  Heart,  Functional 
Disorders  of ;  and  Pericardium,  Diseases  of. 
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5.  Mediastinum,  Physical  Examination 
•of.  —  Having  examined  the  thorax  with  regard 
especially  to  the  great  organs,  the  lungs  and  heart, 
contained  within  it,  the  mediastinal  region  should 
next  be  explored,  both  anteriorly  and  posteriorly. 

Normal  Signs. — The  anterior  mediastinal 
region,  clinically  speaking,  corresponds  with  those 
portions  of  the  sternum  not  underlain  by  lung, 
namely,  the  manubrium  and  the  left  half  of  the 
body,  extending  from  the  fourth  cartilage  down- 
wards. 

The  lungs  normally  approximate  l^eneath  the 
upper  portion  of  the  second  part  of  the  sternum  ; 
from  that  point  lo  the  lower  border  of  the  fourth 
cartilages  hiding  the  subjacent  parts.  In  the 
triangular  space  behind  the  upper  sternum,  with  its 
apex  at  the  lower  border  of  the  manubrium  and  its 
base  at  the  episternal  notch,  lie  the  inferior  ex- 
tremity of  the  trachea,  covered  by  the  left  in- 
nominate vein,  the  summit  of  the  arch  of  the  aorta, 
and  a  prolongation  of  the  pericardial  sac,  with  con- 
nective tissue,  and  a  few  small  lymphatic  glands. 
The  summit  of  the  arch  of  the  aorta  corresponds 
with  the  level  of  the  upper  border  of  the  second 
lib-cartilage. 

Imperfect  percussion-dulness  and  modified  bron- 
chial respiration,  with  weakly  conducted  heart- 
sounds,  are  usually  present  over  this  region.  On 
deeply  depressing  the  finger  behind  the  sternum  in 
the  episternal  notch,  a  slight  pulsation,  commu- 
nicated from  the  aorta — which  vessel,  however,  the 
fingers  cannot  reach — is  felt.  The  lower  region  of 
mediastinal  dulness,  that  is,  below  the  level  of  the 
fourth  cartilage,  is  continuous  on  the  left  of  the 
sternum  with  the  heart's  dulness,  and,  indeed,  cor- 
responds with  the  precordial  region. 

MoRlilD  Signs. — The  upper  mediastinal  dulness 
may  be  replaced  by  resonance — (i)  from  enlarge- 
ment of  the  lungs  in  emphysema  ;  (2)  in  cases  of 
contraction  of  the  upper  part  of  one  lung,  enlarge- 
ment of  the  opposite  lung  wholly  occupying  the 
sternal  region,  and  effacing  the  normal  mediastinal 
dulness.  The  limits  of  normal  mediastinal  dul- 
ness may  be  extended,  from  displacement  of  the 
anterior  margin  of  the  lungs— (i)  by  dilatation  or 
aneurysm  of  the  aorta  ;  (2)  by  mediastinal  abscess  ; 
(3)  by  simple  enlargement  of  the  mediastinal  or 
thymus  glands  ;  or  {4)  by  morbid  growth— cancer, 
or  lymphoma.  (For  the  diagnosis  between  these 
several  conditions,  see  Aorta,  Diseases  of ;  and 
Mediastinum,  Diseases  of.)  It  must  be  borne  in 
mind  that  considerably  increased  dulncfs,  and  even 
prominence,  may  be  due  to  intrinsic  disease  of  the 
sternal  bone,  or  to  thickening  from  periostitis. 

Alterations  in  the  boundaries  of  the  lower  region 
of  mediastinal  dulness  are  most  often  due  to  en- 
largement of  the  heart,  or  dilated  pericardium. 
Aneurysm  of  the  aorta  or  the  heart,  or  a  growth 
extending  forwards,  between  the  heart  and  the 
lung,  from  the  posterior  mediastinum,  are  the  other 
causes  of  increased  inferior  mediastinal  dulness. 

Posteriorly  there  is  no  inter-pulmonary  space 
apparent  save  that  occupied  by  the  spinal  column. 
But  in  disease,  and  especially  in  tumour,  whether 
aneurysmal  or  of  the  nature  of  morbid  growth  affect- 
ing the  root  of  the  lungs  [see  Bronchial  Glands, 
Diseases  of),  the  posterior  mediastinal  dulness  in- 
volves the  right  or  left  interscapular  region,  as  the 
case  may  be. 

The  bifurcation  of  the  trachea  corresponds  with 
the  body  of  the   fourth  .  dorsal   vertebra.  The 


descending  portion  of  the  arch  of  the  aorta  corre- 
sponds with  the  left  side  of  the  third  dorsal 
vertebra. 

6.  Abdomen,  Physical  Examination  of. — 

The  abdomen  is  that  portion  of  the  body  included 
between  the  diaphragm  above  and  the  brim  of  the 
true  pelvis  below  ;  and  is  usually  divided,  for  con- 
venience of  clinical  reference,  into  regions.  Two 
horizontal  lines  drawn  at  the  level  of  the  ninth  ribs, 
and  the  highest  points  of  the  crests  of  the  ilia  re- 
spectively, and  intersected  by  vertical  lines  drawn 
from  the  eighth  rib  on  each  side  down  to  the 
middle  of  Poupart's  ligament,  divide  the  abdomen 
into  nine  regions,  namely,  epigastric,  umbilical,  and 
hypogastric  in  the  middle  ;  and  hypochondriac, 
lumbar,  and  iliac  on  each  side,  from  above  down- 
wards. 

[a)  Inspection. — When  examining  a  case  of 
abdominal  disease  the  position  naturally  assumed 
by  the  patient  should  be  noticed  :  whether  it  be 
indiflerent  ;  or  dorsal  with  the  knees  drawn  up — 
a  position  very  characteristic  of  peritonitis  ;  or 
lateral,  with  the  thighs  flexed  and  the  body  bent,  as 
in  renal  or  hepatic  colic.  Sometimes  in  cases  of 
colic,  especially  lead-colic,  the  patient  lies  on  his 
belly  with  the  arms  compressing  the  part.  Fi'equent 
changes  of  posture  are  also  characteristic  of  colic 
rather  than  of  peritoneal  inflammation.  The 
general  size,  shape,  tenseness,  flaccidity,  or  retrac- 
tion of  the  abdomen  will  be  next  observed.  Any 
alteration  from  perfect  symmetry  will  be  noted, 
with  the  region  of  any  swelling.  The  superficial 
veins  of  the  abdomen  may  be  enlarged,  the  in- 
ternal mammary  from  above  meeting  the  super- 
ficial and  deep  epigastrics,  to  secure  collateral  cir- 
culation between  the  superior  and  inferior  cavae, 
when  either  is  from  an)-  cause  compressed  or 
occluded. 

(/;)  Palpation.  — On  placing  the  hand  over  the 
abdomen  for  the  purpose  of  palpation,  the  rigidity 
or  otherwise  of  the  muscles,  especially  of  the  recti, 
will  be  noticed  ;  and  the  observer  will  be  careful  to 
note  whether  the  muscle  becomes  contiacted  during 
manipulation,  or  was  from  the  first  unduly  tense. 
The  muscles  of  the  abdominal  walls  are  rigid,  as  a 
rule,  in  all  inflammatory  conditions  of  the  peri- 
toneum. In  local  peritonitis,  and  over  special 
organs  or  tissues  which  are  painful,  the  muscles  are 
also  tense  ;  thus  it  is  not  uncommon  to  find  one 
rectus  notably  more  rigid  than  its  fellow. 

In  order,  properly  to  examine  the  abdomen  by 
palpation,  it  is  necessary  to  place  the  patient  flat 
on  his  back,  on  a  slightly  inclined  plane,  with  a 
round  pillow  placed  under  the  head,  so  as  to  flex 
the  chin  upon  the  sternum.  The  thighs  should  be 
similarly  flexed  upon  the  pelvis  by  means  of  a 
second  incline,  on  which  the  legs  should  rest,  or 
by  placing  one  pillow  beneath  the  thighs  and  two 
pillows  beneath  the  legs.  In  this  manner  the 
muscles  of. the  abdomen  will  be  rendered  as  lax  as 
possible.  The  patient  should  further  be  held  in 
conversation,  or  told  to  breathe  deeply,  but  with- 
out eftbrt,  in  order  that  he  may  not  keep  his 
diaphragm  fixed.  It  is  often  a  good  plan,  wdien 
other  efforts  fail  to  prevent  the  patient  from  keeping 
his  diaphragm  fixed,  to  make  him  go  on  counting 
'one,'  'two,'  'three,'  up  to  as  high  a  number  as 
he  can  possibly  reach  without  drawing  breath.  In 
this  manner  we  get  the  diaphragm  thoroughly  re- 
laxed ;  and  by  keeping  the  hand  on  the  abdomen, 
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deep  palpation  can  be  effected  at  any  period  of  the 
counting  most  suitable  for  the  purpose.  The  ob- 
server should  be  comfortably  placed  at  about  the 
same  level  as  his  patient.  The  whole  hand,  pre- 
viously warmed,  should  be  evenly  applied  to  the 
surface,  and  the  fingers  then  depressed  in  different 
directions  as  the  hand  is  smoothly  conveyed  to 
different  regions.  If  the  patient  be  poked  about 
with  the  ends  of  the  fingers  by  the  physician 
stooping  over  him,  he  is  either  tickled  or  hurt, 
his  muscles  contract,  and  proper  examination  is 
impossible. 

It  is  sometimes  useful  to  make  the  patient  change 
his  position  first  to  one  side,  then  to  the  other. 
This  method  is  particularly  to  be  adopted  in 
examining  tumours  which  are  movable,  such  as 
floating  kidneys,  some  uterine  tumours,  and 
aneurysmal  sacs.  In  the  case  of  tumours  lying  over 
the  aorta,  it  may  be  impossible,  without  adopting 
this  plan,  to  be  sure  whether  the  pulsation  felt  over 
them  is  communicated  or  intrinsic. 

It  is  sometimes  doubtful  whether  a  tumour  is 
situated  within  the  rectus  muscle,  or  in  the  abdomen 
beneath  it.  By  keeping  the  hand  over  the  tumour 
and  making  the  patient  raise  himself  half  to  the 
sitting  posture,  so  as  to  cause  the  recti  to  start 
forward  in  contraction,  this  point  can  be  cleared  up. 

The  temperature  of  the  surface  of  the  abdomen 
to  the  hand  applied,  and  to  the  surface  thermo- 
meter, may  be  distinctly  raised  above  that  of  the 
general  surface  in  peritonitis. 

It  is  often  difficult  to  estimate  the  true  degree 
and  nature  of  pain  in  the  abdomen  caused  by  pres- 
sure. In  hyperaeslhesia  of  the  surface  the  slightest 
pressure  causes  suffering  ;  while  deep,  even  palpa- 
tion gives  little  inconvenience.  If  the  surface  be 
pinched  up  the  pain  is  acute.  Pain  in  the  abdo- 
minal muscles  is  less  acute,  and  is  intensified  by 
bringing  these  into  action.  The  pain  of  peritonitis 
is  superficial  in  so  far  as  it  is  commonly  associated 
with  hypersesthesia  of  surface  ;  but  gentle,  steady 
pressure  is  acutely  painful,  and  deep  palpation 
intolerable.  The  pain  of  peritonitis  may,  with  the 
disease,  be  general  or  local.  There  is  often  some 
difficulty  in  differentiating  the  pain  of  localised 
hypersesthesia — hysterical  pains  as  they  are  called 
— from  those  of  inflammatory  origin  or  from  tender- 
ness of  organs.  By  holding  the  patient  persistently 
in  conversation  respecting  symptoms  associated 
altogether  with  another  part,  as  minute  inquiries 
about  headache,  cough,  ^:c.,  and  thus  keeping  off 
attention  while  the  hand  is  steadily  compressing 
the  supposed  painful  parts,  all  doubts  can  be  re- 
moved. In  neuralgic  and  hysterical  pains  simu- 
lating peritonitis,  the  tenderness  extends  beyond 
the  confines  of  the  peritoneum. 

Abdominal  organs  may  be  tender  to  palpation. 

Fluctuation.  —  Fluctuaii  n  is  an  important  sign 
of  the  presence  of  fluid  in  the  abdomen,  whether 
the  fluid  be  free  in  th  peritoneum  or  enclosed  in  a 
sac.  It  may  be  obtained  by  placing  one  hand 
lightly  on  the  abdomen,  while  the  fingers  of  the 
other  hand  smartly  tap  nver  another  part,  when  a 
fluid  wave  will  be  felt  t  i  impinge  against  theapplied 
hand.  In  certain  tense  conditions  of  the  abdomen, 
a  deceptive  sense  of  iluctuation  may  be  obtained 
from  the  vibrations  >f  the  abdominal  walls.  To 
prevent  this  fallacy  the  !iand  of  a  bystander  should 
be  applied  edgewise  n  the  abdomen,  midway  be- 
tween the  two  hands  of  the  observer,  so  as  to  check 
superficial  vibrations. 


Hydatid  fremitus.  —  This  is  a  kind  of  tense 
fluctuation  appreciable  by  the  pleximeter-finger  on 
sharp  percussion  over  certain  cysts,  more  particu- 
larly hydatid  cysts.    See  Entozoa,  p.  461. 

(()  and  {d)  Percussion  and  Auscultation. — 
Percussion  and  auscultation  of  the  abdomen  are 
adopted  in  accordance  with  the  methods  already 
described.  The  distribution  of  dulness  and  re- 
sonance, varying  or  not  with  the  position  of  the 
patient,  affords  important  evidence  respecting  fluid 
collections,  whether  peritoneal  or  encysted.  See 
Abdomen,  Diseases  of  ;  and  Ascites. 

By  auscultation  friction-sounds  may  be  heard 
over  the  seat  of  peritonitis  ;  vascular,  aneurysmal, 
and  placental  bruits  ;  or  the  sounds  of  the  fcetal 
heart  may  be  detected. 

Physical  Examination  of  the  Liver. — In 
the  right  mammary  line  the  liver  underlies  the  re- 
gion from  the  fifth  rib  to  the  costal  margin  :  in  the 
median  line  froin  the  base  of  the  xiphoid  cartilage 
to  an  inch  and  a  half  below  that  level.  The  left 
extremity  of  the  liver  lies  just  within  and  behind 
the  apex  of  the  heart.  It  may,  then,  be  roughly 
said  that  a  horizontal  line  drawn  from  the  base  of 
the  xiphoid  cartilage  to  the  right  side  of  the  chest 
and  to  the  apex  of  the  heart,  and  a  second  line 
slanting  from  within  the  apex-beat  to  the  right 
costal  margin  in  the  nipple-line,  would  mark  the 
site  of  the  liver.  It  has  already  been  observed  how 
this  surface  is  partially  covered  above  by  lung.  In 
health  the  margin  of  the  liver  becomes  lost  to  pal- 
pation beneath  the  cartilages  in  the  right  nipple- 
line.  Its  upper  margin  may  be  defined,  as  already 
shown,  by  deep  percussion,  its  lower  margin  by 
very  light  percussion. 

Displacements.  —  The  liver  may  be  lowered  in 
position  by  certain  thoracic  conditions,  such  as 
emphysema,  fluid  in  the  pleura  or  pericardium, 
thoracic  tumours,  or  compression  by  tight-lacing. 
When  the  liver  is  thus  lowered,  it  is  somewhat 
anteverted  ;  and  in  lax  conditions  of  the  abdomen 
its  lower  margin  may  be  covered  by  a  coil  of  intes- 
tine, thus  requiring  somewhat  deep  palpation  in 
tracing  it. 

The  liver  may  be  raised  by  contractile  thoracic 
diseases,  especially  on  the  right  side,  so  that  its 
margin  recedes  considerably  within  the  costal  mar- 
gin. In  cases  of  doubt  as  to  whether  extension  of 
dulness  upwards  be  liver  or  lung  consolidation,  the 
observer  must  notice  whether  the  level  be  shifted 
by  respiratory  movements.  When  the  abdomen  is 
distended  from  any  cause,  the  liver  is  pushed  up- 
wards ;  and  in  this  case,  and  also  in  many  instances 
where  the  liver  is  drawn  upwards,  it  becomes  also 
tilted  somewhat  backwards,  so  that  but  little  more 
than  the  margin  presents  anteriorly.  In  this  con- 
dition there  may  be  but  little,  if  any,  liv'er-dutness 
discoverable  anteriorly,  and  it  may  erroneously  be 
concluded  that  the  liver  is  much  diininished  in  size. 
Pn  these  cases,  however,  the  posterior  dulness  of 
the  liver  is  increased  in  the  right  lower  thoracic 
region.  In  cases  of  enlargement  of  the  liver, 
therefore,  the  upper  margin  must  be  accurately  de- 
fined, to  see  if  there  be  extension  upwards,  and 
whether  that  extension  be  even  or  uneven.  The 
lower  margin  must  be  traced  by  palpation  ;  the 
mobility  of  the  organ  with  respiration  estimated  ; 
its  hardness,  softness,  sharpness,  evenness,  or  dis- 
tortion ascertained  ;  and  whether  it  be  free  or  con- 
nected with  other  parts — for  example,  the  spleen,, 
or  an  abdominal  tumour. 
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The  lower  margin  of  the  liver,  when  the  organ  is 
enlarged  or  depressed,  very  frequently  cannot  be 
defined  by  percussion,  being  overlapped  by  intes- 
tines. For  instance,  in  cases  of  lax  abdominal 
parietes,  with  moderate  fluid  effusion  in  the  perito- 
neum, the  intestines  float  up  and  press  between  the 
margin  of  the  liver  and  the  surface.  Greatly 
diminished  or  absent  liver-dulness  may  be  ob- 
served in  cases  of  perforation  of  the  bowel,  and  in 
cases  of  paralytic  distension  of  the  bowel  in  acute 
peritonitis.  In  other  cases  the  front  surface  may  be 
unduly  rounded,  and  the  margin  thus  incurvated  to 
a  certain  extent  and  covered  by  intestines.  The 
surface  must  be  felt — whether  smooth,  or  rough,  or 
nodulated.  The  consistence  must  be  estimated  by 
palpation — whether  hard  or  soft,  or  fluctuating  at 
any  part.    Sec  Liver,  Enlargements  of. 

The  gall-bladder  cannot  be  felt  unless  it  be  dis- 
tended, when  it  presents  as  a  rounded  tumour 
attached  to  the  margin  of  the  liver  in  the  right 
nipple-line.  See  Gall-Bladder  and  Gall- 
Ducts,  Diseases  of. 

Physical  Examination  of  the  Spleen. — 
Normally,  splenic  dulness  may  be  ascertained  on 
light  percussion  in  an  area  on  the  left  side  extend- 
ing from  the  ninth  to  the  eleventh  ribs,  and  between 
the  mid-axillary  and  mid-scapular  lines.  The  shape 
of  the  splenic  dulness  is  oval  in  the  slant  of  the 
ribs. 

In  moderate  enlargement  the  splenic  dulness  is 
increased  in  all  directions  ;  and  on  placing  the  hand 
deeply  in  the  left  flank,  close  under  the  ribs,  the 
organ  may  be  felt  to  descend  upon  it  during  inspi- 
ration. As  the  organ  still  enlarges  it  comes  for- 
wards and  downwards,  raising  the  apex-beat  of  the 
heart,  occupying  the  region  in  front  of  the  scapular 
line  and  below  the  level  of  the  apex-beat,  and  pro- 
jecting downwards  beneath  the  costal  margin  into 
the  abdomen.  As  the  organ  still  further  enlarges, 
the  anterior  margin  curves  forwards,  forming  nearly 
a,  right  angle  with  the  costal  margin.  It  is  usually 
sharply  defined,  and  may  extend  forwards  to  the 
median  line,  and  downwards  to  the  pelvis.  The 
posterior  margin  of  the  enlarged  spleen  is  also,  in 
such  cases  of  great  enlargement,  to  be  felt  thick  and 
rounded  immediately  in  front  of  the  quadratus 
muscle.  An  enlarged  spleen  extending  into  the 
abdomen  is  superficial  in  its  entire  area  ;  its  an- 
terior and  posterior  borders  are  well  defined  ;  and 
it  can  usually  be  moved  between  the  two  hands  for- 
wards and  backwards.  The  notch  may  be  com- 
monly felt.  The  surface  may  be  quite  even  or 
nodulated.  Sometimes  on  auscultation  a  bruit  may 
be  audible  over  an  enlarged  spleen.  Friction-sound 
may  also  sometimes  be  heard.  Certain  alterations 
in  the  constitution  of  the  blood  and  in  the  tempera- 
ture of  the  body  are  intimately  associated  with 
diseases  of  the  spleen,  and  the  examination  of  these 
conditions  forms  an  important  item  in  their  dia- 
gnosis. 

Diminution  in  the  size  of  the  spleen  cannot  be 
accurately  estimated,  and  is  of  little  clinical 
moment. 

Physical  Examination  of  the  Kiuneys. — 
The  kidneys,  when  of  normal  dimensions,  cannot, 
as  a  rule,  be  felt,  especially  in  fat  people,  or  when 
the  abdomen  is  enlarged.  They  lie  one  on  either 
side  near  the  spinal  column,  between  the  level  of 
the  spinous  process  of  the  eleventh  dorsal  and  of 
the  second  lumfjar  vertebrte,  and  in  the  mid-line 
between  these  spinous  processes  and    the  outer 


margin  of  the  flank.  Embedded  in  fat,  they  rest  on 
the  lumbar  muscles.  The  right  kidney  is  overlain  in 
part  by  the  liver,  colon,  and  intestines  ;  the  left  by 
the  stomach,  colon,  and  intestines  ;  the  left  kidney 
is  half  an  inch  higher  than  the  right. 

In  order  to  feel  for  the  kidney,  the  patient  should 
Ijc  placed  in  the  position  for  abdominal  examina- 
tion. The  observer,  standing  on  the  side  opposite  to 
that  of  the  kidney  under  examination,  then  places 
one  hand  along  the  mid-flank  behind,  immediately 
below  the  last  rib :  the  other  hand  should  rest 
upon  the  corresponding  part  of  the  abdomen  in 
front,  firmly  depressing  and  manipulating  deeply, 
so  as  to  bring  the  site  of  the  kidney  between  the 
phalangeal  portions  of  the  two  hands.  At  the  same 
time  the  patient  should  be  made  to  inspire  and  ex- 
pire deeply  ;  and  it  is  during  the  stage  of  mode- 
rately deep  expiration  that  the  organ  will  usually  be 
felt. 

Tenderness  of  the  kidney,  if  present,  may  thus 
be  estimated  with  certainty.  Undue  rigidity  of  the 
muscles  on  one  side  may  be  observed. 

If  the  kidney  be  uniformly  enlarged  it  simply 
extends  downwards,  and  comes  more  readily  under 
observation.  In  great  enlargement  of  the  kidney, 
as  in  cancerous  tumour,  or  of  its  pelvis,  as  in  p3'e- 
litis,  the  organ  forms  a  tumour  occupying  the  flank, 
and  coming  forwards  from  behind  the  colon  towards 
the  front  of  the  abdomen.  Such  a  tumour  is  more 
or  less  pyramidal  or  rounded  in  form,  with  a  dis- 
tinct band  of  resonance  corresponding  with  the 
superior  flexure  of  the  colon  extending  across  it. 
The  tumour  may  be  solid  or  fluctuating,  according 
to  its  nature.  Renal  tumovirs  are  most  common 
on  the  left  side.  The  pelvis  of  the  kidney,  except 
when  considerably  dilated,  does  not  come  under 
palpation.    See  Kidneys,  Diseases  of. 

Alovable  kidneys. — The  mobility  of  the  kidneys 
varies  much,  from  mere  laxness  to  complete  dis- 
location.   See  Kidneys,  Malpositions  of. 

The  examination  of  the  tirine  forms  the  most 
important  part  of  the  physical  diagnosis  of  kidney- 
diseases.    See  Urine,  Morbid  Conditions  of. 

Physical  Examination  of  the  I^ancreas. — 
In  thin  subjects  with  retracted  abdomen,  the  head 
of  the  pancreas  may  be  felt  as  a  small,  somewhat 
angular,  tumour  to  the  right  of  the  median  line, 
above  the  level  of  the  umbilicus — in  the  region,  in 
fact,  of  the  pylorus,  with  thickening  of  which  it 
may  readily  be  confounded. 

Cancerous  enlargement  of  the  pancreas  extends 
forwards,  in  or  near  the  middle  line,  above  the 
umbilicus,  presenting  a  tumour  difficult  to  diagnose. 
See  Pancreas,  Diseases  of. 

Physical  Examination  of  other  Abdo- 
minal Viscera. — Diseases  of  the  stomach  and 
intestines  yield  their  proper  signs,  requiring  no 
separate  description  here.  Tumours  of  the  omentum 
have  to  be  distinguished,  by  the  method  of  exclu- 
sion, from  affections  of  the  solid  organs  of  the 
abdomen. 

The  pelvic  organs-  -uterus,  and  ovaries,  and 
bladder,  under  certain  conditions  of  enlargement — 
present  themselves  for  diagnosis  as  abdominal 
tumours. 

When  distended,  the  bladder  gives  rise  to  a  pyra- 
midal area  of  dulness  extending  in  the  median  line 
from  the  pubes,  broadening  upwards,  towards  or 
even  beyond  the  umbilicus.  The  tumour  is  firm 
but  elastic,  on  palpation  tender,  and  is  at  once 
removed  by  successful  catheterisation. 
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PIGMENTARY  SKIN-DISEASES 


In  pregnancy  at  the  fourth  month  the  uterus 
becomes  perceptible  to  deep  palpation  in  the  pelvic 
basin  in  the  pubic  region.  At  and  beyond  the  fifth 
month  a  tumour  of  growing  dimensions  extends 
from  out  of  the  pelvis  towards  and  beyond  the 
umbilicus.  Dulness  on  percussion  extends  from 
the  pubes  over  the  whole  front  of  the  tumour, 
while  above  and  in  the  flanks  a  resonant  intestinal 
note  is  obtained.  The  relations  of  dulness  and 
resonance  are  not  appreciably  changed  by  position. 
The  tumour  is  elastic,  and  in  the  advanced  stages 
obscurely  fluctuating.  On  deep  palpation,  an  irre- 
gular resisting  lobulated  mass  is  to  be  felt  ;  and, 
on  keeping  the  hand  steadily  applied,  undulating 
movements,  or  a  distinct  shock  or  jerking  move- 
ment, may  from  time  to  time  be  felt.  On  applying 
the  stethoscope  with  somewhat  deep  pressure,  half- 
way between  umbilicus  and  pubes  and  a  little  on 
one  or  other  side,  the  rapid  beat  of  the  fcetal  heart 
may  be  distinctly  heard,  closely  resembling  the  tick 
of  a  watch  under  the  pillow.  On  bringing  the 
stethoscope  nearer  the  inguinal  region  (usually  on 
the  right  side),  the  soft  low-pitched  placental 
souffle,  synchronous  with  (he  maternal  pulse,  is  to 
be  heard.  Enlargement  of  the  uterus  from  other 
causes,  especially  fibroid  and  fibro-cystic  growths, 
may  lead  to  abdominal  tumours,  which  are  dia- 
gnosed by  combined  vaginal  and  abdominal  exami- 
nation.   See  Uterus,  Diseases  of. 

Ovarian  tumours  also  present  in  the  abdomen, 
extending  upwards  from  one  or  other  side  of  the 
pelvic  region,  and  with  a  disposition  as  they  extend 
to  become  central.  They  are  most  commonly 
cystic,  and — especially  in  the  later  stages — some- 
times present  difficulties  in  diagnosis  from  preg- 
nancy or  peritoneal  dropsy.  See  Abdomen,  Exa- 
mination of ;  Abdominal  Aneurysm  ;  Aorta, 
Diseases  of ;  Ovaries,  Diseases  of ;  and  other 
appropriate  headings.       R.  Douglas  Powell. 

PHYSIOGNOMY  (<pu(ns,  nature;  and  yvdfiwv, 
an  interpreter). 

Physiognomy  originally  meant  the  interpretation 
of  the  nature  of  an  individual  by  the  light  of  the  in- 
dications afforded  by  his  countenance,  conformation, 
and  movements  ;  but  the  term  is  frequently  used 
for  the  indications  themselves. 

PHYSOMETRA  {(pvaa,  air;  and  ix-qrpa,  the 
womb). — A  condition  inSwhich  a  collection  of  gas 
or  air  is  formed  in  the  uterus.  See  Uterus, 
Diseases  of. 

PHYTOSIS  (<Piit6v,  a  plant). — A  generic  term 
for  plant-formation,  applicable  to  epiphytic,  phyti- 
form,  or  parasitic  diseases  of  the  skin,  of  which 
there  may  be  enumerated  the  following  species  : 
Phytosis  or  tinea  tonsnrans ;  phytosis  or  tinea 
circinata  ;  phytosis  favosa  or  favits  ;  and  phytosis 
versicolor.  See  Favus  ;  Tinea  Tonsurans  ;  and 
Tinea  Versicolor. 

PIA  MATER,  Diseases  oi.—Sec  Meninges, 
Cerebral,  Inflammation  of. 

PIETERMARITZBURG,    in    Natal.  —  See 

South  Africa. 

PIGEON-BREAST.-  A  deformity  of  the  chest, 
in  which  the  ribs  are  flattened  laterally  and  the 
sternum  thrust  forward,  so  that  the  chest  assumes 
somewhat  the  shape  of  the  breast  of  a  pigeon.  See 
Chest,  Deformities  of. 


PIGMENTARY  DISEASES  OF  THE  SKIN. 

General  Statements.  —  Derangement  of  the 
pigmentation  of  the  skin  may  be  in  the  direction 
either  of  excess  or  of  deficiency,  and  either  con- 
genital or  acquired.  These  defects  usually  occur 
separately,  but  may  be  associated  together  in  the 
same  individual,  as  in  leucodermia  and  melano- 
dermia. 

The  special  affections  of  excessive  pigmentation 
are  Nasvus  pigmentosus,  Lentigo,  and  Chloasma. 

Those  of  deficiency  are  Albinism  and  Leuco- 
dermia. 

Pathology. — Pigmentation  of  the  skin  may  be 
derived  either  from  the  colouring-matter  of  the 
blood,  extravasated  or  exuded  into  the  tissues, 
and  is  then  only  an  exaggeration  of  a  normal  pro- 
cess ;  or  from  matters  introduced  into  the  blood,  as 
bile-pigment  producing  jaundice  ;  or  from  without, 
as  arsenic  or  nitrate  of  silver  ;  or,  again,  there  may 
be  a  local  infiltration  of  the  skin,  as  in  tattooing, 
chrysarobin-inunctions,  &c.  Except  where  due  to 
local  applications,  the  pigment  is  deposited  chiefly 
in  the  rete  mucosum,  and  almost  entirely  in  the 
lower  layers  ;  it  may  also  be  seen  in  the  upper 
layers  of  the  corium  in  its  passage  from  the  vessels 
to  the  rete,  to  which  it  is  conveyed  probably  by  the 
branching  connective-tissue  cells.  If  these  cells 
atrophy  or  are  absent,  the  skin  of  the  part  is  ab- 
normally pale,  but  the  untransferred  pigment  may 
be  deposited  in  excess  in  the  surrounding  skin,  as 
seen  in  leucodermia,  which  is  associated  with 
melanodermia.  Little  is  known  of  the  pathologi- 
cal causes  of  general  pigmentation,  but  disturbed 
innervation  doubtless  plays  the  chief  part.  Thus 
the  bronzing  of  Addison's  disease  is,  in  all  pro- 
bability, produced  by  chronic  inflammation  of  the 
abdominal  sympathetic  ;  while  the  general  pigmen- 
tation which  occasionally  follows  severe  chills,  and 
the  disturbed  pigment-distribution  of  leucodermia, 
which  has  in  many  cases  followed  closely  on  sun- 
stroke, must  also  be  regarded  as  nervous  manifesta- 
tions. Local  pigmentation  is  in  the  majority  of 
cases  the  direct  consequence  of  acute  or  chronic 
hypersemia,  the  blood  or  its  colouring-matter  escap- 
ing from  the  vessels  and  discolouring  the  tissues. 
This  is  especially  common  on  the  lower  limbs, 
where  the  dependent  position  and  frequency  of 
varicose  veins  favour  the  exudation ;  the  orange- 
coloured  patches,  for  instance,  seen  on  the  leg 
being  the  direct  consequence  of  capillary  rupture. 

Variations  occur  in  colour,  duration,  and  extent. 
In  colour,  pigmentation  derived  from  the  colouring- 
matter  of  the  blood  varies  from  a  dull  yellow  or 
olive  to  brown  or  black.  It  is  of  a  bright  yellow 
or  olive  when  due  to  bile,  and  a  slate  colour  from 
nitrate  of  silver.  In  duration  it  may  be  temporary 
as  a  sequel  of  skin-eruption  and  in  jaundice,  or 
permanent  as  in  argyria.  In  extent,  pigmentation 
may  be  general  as  in  Addison's  disease,  hyper- 
trophic cirrhosis  of  the  liver  with  glycosuria,  and 
acanthosis  nigricans  (p.  12)  ;  in  small  spots,  as  in 
lentigo  ;  or  in  large  patches  as  in  chloasma. 

Absence  of  pigment  may  also  be  general  as  in 
albinism,  or  partial  as  in  leucodermia. 

Etiology. — Acquired  pigmentation  may  be  idio- 
pathic or  symptomatic. 

Idiopathic  pigmentations  comprise  those  due  to 
local  causes,  such  as  irritants,  including  blisters, 
sinapisms,  friction,  pressure,  scratching,  heat,  Ront- 
gen  Rays,  or  exposure  to  the  sun. 

Syiiiptoinatic  pigmentations  may  be  (l)  genej-al. 
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as  in  Addison's  disease,  Graves's  disease,  leprosy, 
syphilis,  malaria,  cancer,  tuberculosis,  senile  de- 
generation of  the  skin,  argyria,  and  arsenical  pig- 
mentation. (2)  local — (a)  as  a  sequela  of  certain 
skin-eruptions,  such  as  syphilides,  lichen  planus, 
and  some  forms  of  urticaria  ;  (b)  an  accompanying 
manifestation  of  certain  skin-lesions,  such  as  sclero- 
dermia,  diffuse  or  circumscribed,  and  fibroma  ;  (c) 
due  to  parasitic  affections,  as  in  tinea  cruris,  tinea 
versicolor,  erythrasma,  and  the  Pinta  disease  of 
Mexico.  In  these,  however,  the  discoloration  is  on 
the  skin,  or  at  most  only  in  the  superficial  layers. 

On  the  legs  especially,  if  varicose  veins  are  pre- 
sent, anything  which  produces  hyperemia  is  liable 
to  stain  the  skin. 

I.  Naevus  Pigmentosus. — Synon.  :  Pigmen- 
tary Mole  ;  Ntcvus  Pigmentaire  ;  Ger.  Fleckeiimal. 

Moles  are  congenital  structures  which  may  be 
mere  collections  of  pigment  (uieviis  spihis  or  con- 
geiiital  lentigo)  ;  or  the  .surface  may  be  uneven  and 
warty  (ncevus  verrucosus)  ;  or  the  pigment  may  be 
in  soft  tumours  of  fat  and  loose  connective  tissue 
{ulcvus  lipoinatodes)  ;  or  the  tumours  ma)'  be 
covered  with  coarse  hair  (iiirvus  pilosiis).  They 
vary  infinitely  in  colour,  number,  size,  and  distribu- 
tion, sometimes  occupying  a  nerve-area.  Later  in 
life  they  sometimes  become  the  seat  of  melanotic 
cancer  or  other  malignant  neoplasm. 

Treatment. — Small  tumours  or  hairy  moles  are 
best  destroyed  by  electrolysis,  both  hair  and  tumour 
being  removed  by  this  method,  each  hair  being 
separately  attacked  {see  Depilatories).  Larger 
tumours  where  not  too  large,  and  when  their  posi- 
tion renders  it  advisable,  should  be  removed  by  the 
knife  or  caustics.  In  elderly  people,  any  active 
change  in  a  mole  should  be  the  signal  for  instant 
and  complete  removal. 

2.  Lentigo. — Synon.  :  Freckles  ;  Ephelides  ; 
Fr.  Lentigo ;  Ger.  Sommersprosse.  See  Freckles, 
p.  560. 

Some  authors  restrict  the  term  '  ephelides '  to 
freckles  caused  by  the  sun,  reserving  the  term 
'  lentigo  '  for  the  spots  which  come  in  covered  parts 
and  are  independent  of  season.  Lentigines  may 
be  a  symptomatic  condition,  as  in  xerodermia  pig- 
mentosa, and  as  one  manifestation  of  senile  de- 
generation of  the  skin.  On  the  other  hand,  they 
are  occasionally  congenital,  and  are  then  classed 
with  moles. 

3.  Chloasma. — Chloasma  is  a  generic  term  for 
both  patchy  and  diffuse  pigmentation,  but  is  chiefly 
used  for  the  patchy  form. 

The  patches  are  well  defined,  sometimes  roundish 
or  oval,  but  they  may  be  of  any  shape  or  size,  and 
any  shade  from  fawn  to  brown,  bronze,  or  black. 
When  diffuse,  the  colour  is  always  of  deeper  hue 
in  some  regions  than  others,  namely,  the  axillfe, 
nipples,  umbilicus,  pubes,  and  genitalia.  The 
causation  has  been  discussed  in  the  general  aetiology 
of  pigmentation.  The  most  important  variety  is 
chloasma  utcrimaii  of  women  who  are  pregnant, 
or  who  suffer  from  chronic  uterine  irritation.  Its 
most  common  positions  are  the  linea  alba,  nipples, 
and  forehead  ;  but  it  may  come  in  any  part  of  the 
face.  On  the  forehead  it  forms  one  or  more  irregular 
patches,  but  in  other  parts  it  is  less  defined.  It 
usually  fades  slowly  after  parturition,  but  is  occa- 
sionally persistent.  A  similar  pigmentation  of  the 
face  has  been  observed  in  abdominal  tuberculosis, 
cu'rhosis  of  the  liver,  constipation,  and  cancer  of 
the  stomach. 


Diagnosis. — Chloasma  may  be  distinguished 
from  discolorations  due  to  vegetable  parasites  by 
the  latter  being  on  rather  than  in  the  skin,  except 
in  the  surface-layers.  If  there  is  any  doubt,  scrap- 
ings of  the  epidermis,  soaked  in  liquor  potasste  and 
placed  under  the  microscope,  will  show  the  fungous 
elements  if  the  discoloration  is  due  to  a  parasite. 

Accidental  or  malingering  pigmentation  can  be 
washed  off  either  with  soap  and  water  or  with  weak 
chlorinated-lime  solution.  The  deposit  in  chrom- 
idrosis  can  be  readily  removed  with  spirit  of  chloro- 
form or  ether. 

Prognosis.— Time  generally  removes  pigmenta- 
tion due  to  previous  eruptions  and  that  due  to 
pregnancy.  The  duration  and  continued  activity 
of  the  cause  are  the  chief  factors  in  determining  the 
likelihood  of  the  removal  of  the  discoloration. 

Treatment.  —  When  there  are  only  a  few 
scattered  lentigines,  superficial  electrolysis  is  very 
satisfactory,  but  not  when  they  are  numerous  and 
crowded,  nor  in  chloasma.  Sometimes  discutients 
are  effectual,  but  in  a  large  proportion  of  cases  their 
action  is  only  temporary.  From  a  half  to  5  grains 
of  corrosive  sublimate,  but  not  more  than  2  grains 
to  begin  with,  may  be  added  to  a  fluid  ounce  of 
Almond-emulsion,  and  this  painted  on  several  times 
a  day,  or  lint  wet  with  the  lotion  kept  on  for  some 
hours  ;  and  if  well  borne  the  stronger  solution  may 
be  used.  Other  well-approved  applications  are 
acetic  acid  and  sulphur  made  into  a  paste,  and  laid 
on  ;  citric  acid  (5SS  to  ^^j  of  water)  ;  pure  carbolic 
acid  very  carefully  applied  with  a  brush  ;  or  sali- 
cylic acid  made  into  a  paste  with  glycerine.  These 
should  all  be  used  cautiously  over  a  small  surface  at 
a  time  at  first,  as  occasionally  in  strongly  predis- 
posed persons  the  pigmentation  returns  worse  than 
before. 

4.  Argyria. — Argyria  is  the  term  applied  to  the 
staining  produced  by  the  long-continued  administra- 
tion of  nitrate  of  silver,  either  internally  as  a  remedy 
for  epilepsy  or  other  diseases,  or  as  a  topical  appli- 
cation to  the  throat.  The  reduced  metal  is  deposited 
in  the  rete  Malpighii  and  sweat-glands,  and  round  the 
hair-roots.  It  is  said  that  450  grains  is  the  minimum 
quantity  taken  internally  which  has  produced  the 
staining  ;  but  it  is  wise  to  be  well  within  this  limit, 
as,  when  once  it  has  commenced  to  show  itself, 
nothing  will  stop  its  further  development  or  remove 
it  afterwards.  The  parts  exposed  to  light,  the  face, 
hands,  and  visible  mucous  membranes,  are  most 
strongly  implicated.  The  colour  is  of  a  bluish-grey, 
slate,  or  leaden  hue,  or  it  may  be  almost  black. 
Iodide  of  potassium  in  large  doses  has  been  recom- 
mended, but  all  treatment  is  unavailing. 

5.  Arsenical  Pigmentation. — This  is  due  to 
the  deposition  of  the  metal  in  the  skin  from  pro- 
longed administration  of  arsenious  acid.  It  is 
general,  but  attacks  most  the  parts  where  diffuse 
pigmentation  is  usually  most  marked.  At  first  it 
may  be  recognisable  by  its  sparing  the  central  parts 
of  the  hair-follicles,  so  that  on  the  abdomen  there 
are  whitish  dots  on  a  yellowish-brown  ground,  but 
at  a  later  stage  the  discoloration  is  uniform.  It  ma)- 
be  accompanied  V)y  keratosis  of  the  palms,  soles, 
elbows,  knees,  knuckles,  and  welj  of  the  fingers. 
When  psoriasis  has  been  removed  by  the  administra- 
tion of  arsenic,  the  site  of  the  psoriasis-patches  may- 
be the  only  parts  pigmented.  If  the  drug  is  stopped, 
the  pigmentation  usually  fades  in  the  course  of  time. 

6.  Albinism. — This  disorder  of  pigmentation  is 
described  in  a  special  article.    See  Albinism. 
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7.  Leucodermia. — Synon.  :  Vitiligo;  Leuco- 
pathia. 

This  disease  is  much  more  frequent  in  tropical 
than  in  temperate  cHmates.  It  is  a  mixed  condition 
of  faulty  pigment-distribution,  but  is  named  from  its 
most  conspicuous  feature.  It  is  notably  symmetrical. 
Its  first  stage,  though  often  overlooked,  is  an  in- 
crease of  pigment  in  certain  regions  ;  in  this  darker 
area,  a  white  spot  forms  and  enlarges,  driving,  so  to 
speak,  the  pigment  before  it,  so  that  the  borders  of 
the  white  part  are  convex,  and  those  of  the  adjacent 
over-pigmented  part  concave.  The  dark  part  is 
sharply  defined  on  the  white  side,  while  away  from 
the  white  area  it  merges  gradually  into  the  normal 
skin.  The  number  and  extent  of  the  white  areas 
vary  considerably,  but  the  affection  may  in  course 
of  years  affect  the  whole  surface,  the  white  part 
ever  encroaching  on  the  dark  ;  or  the  excess  of 
pigment  may  be  absorbed.  In  either  case,  in  some 
regions,  or  even  over  the  whole  surface,  an  apparent 
cure  is  produced  in  white  races  from  want  of  con- 
trast, but  the  part  is  really  abnormally  white,  and 
will  no  longer  tan  in  the  sun. 

Etiology.  — The  affection  is  certainly  more 
common  in  dark  races,  and  is  generally  connected 
with  exposure  to  the  sun,  some  cases  dating  from  sun- 
stroke ;  but  it  has  occurred  after  severe  cold.  The 
neurotic  temperament  and  nerve-depressing  influ- 
ences appear  to  be  favouring  conditions.  The 
pathology  of  the  process  has  been  discussed  in  the 
general  statement. 

Diagnosis. — Its  striking  symmetry,  progressive 
course,  and  the  combination  of  excess  with  de- 
ficiency of  pigment,  together  with  the  absence  of 
all  symptoms  other  than  the  pigmentary  anomaly, 
render  the  diagnosis  of  leucodermia  easy.  The  last 
feature  is  important,  as  in  India  the  disease  has 
sometimes  been  called  '  white  leprosy. ' 

Prognosis. — The  prospect  of  cure  is  bad  ; 
spontaneous  arrest  occurs  ;  but  apparent  cure  by 
the  process  previously  described  is  the  result  to  be 
most  desired. 

Treatment.  —  This  is  highly  unsatisfactory. 
General  tonic  and  invigorating  treatment  offers  the 
best  chance  of  arresting  the  progress  of  disease  ; 
and,  of  course,  arsenic  is  recommended  by  some 
authors.  White  areas  in  a  conspicuous  position 
might  be  slightly  stained  with  walnut-juice  to  render 
the  contrast  less  striking. 

H.  Radcliffe  Crocker. 

PIGMENTATION. —Abnormal  coloration  of 
living  tissues,  not  produced  by  artificial  means. 
The  condition  may  be  due  to  excess  of  a  pigment 
which  is  normally  present  in  the  tissue  affected,  or 
to  the  introduction  of  foreign  substances. 

Pigment  is  normally  present  in  the  deep  layers  of 
the  epidermis  and  in  the  choroid  and  retina.  The 
colouring  matter  is  known  as  '  melanin  '  and  is  de- 
rived from  the  blood  by  the  action  of  the  living 
cells ;  it  does  not  contain  iron  {see  Melanin). 
Large  amounts  of  this  pigment  are  found  in  me- 
lanotic tumours.  Pigmentation  of  the  skin  due  to 
excess  of  this  material  is  met  with  after  exposure  to 
the  sun  (freckles  ;  sunburn)  ;  in  Addison's  disease  ; 
in  irritation  of  the  abdominal  sympathetic  nerves 
(pregnancy;  tumours)  ;  and  in  the  conditions  known 
as  melanodermia,  acanthosis  nigricans,  and  bronzed 
diabetes.  See  Pigmentary  Diseases  of  the 
Skin. 

Abnormal  forms  of  pigment  may  be  produced  by 


destruction  of  blood-corpuscles,  the  hjemoglobin 
breaking  down  into  hEematoidin,  hemosiderin,  and 
other  coloured  derivatives.  Thus  when  blood  is 
extravasated  into  the  tissues,  the  surrounding  parts 
are  infiltrated  with  lymph  containing  dissolved 
ha;moglobin,  and  brown  pigment  is  found  deposited 
in  the  nearest  lymphatic  glands  {see  Extravasa- 
tion). The  series  of  changes  of  colour  which  occurs 
after  a  superficial  bruise  illustrates  the  resulting  pig- 
mentation. Similarly  organs  become  pigmented 
as  a  result  of  chronic  congestion  or  inflammation, 
owing  to  the  escape  of  blood-corpuscles  which 
occurs  under  these  circumstances :  instances  are 
seen  in  the  '  brown  induration  '  of  the  lungs  which 
results  from  the  continued  mechanical  hyperajmia  of 
heart-failure  ;  in  the  slate-coloured  mucosa  of  the 
bladder  in  chronic  cystitis,  or  the  '  cut-beard ' 
appearance  of  the  intestine  in  chronic  catarrh  ;  and 
in  the  pigmented  patches  and  scars  which  often 
remain  after  chronic  lesions  of  the  skin,  especially 
those  due  to  syphilis.  The  breaking  up  of  blood - 
corpuscles  in  the  circulation,  as  in  malaria,  may  lead 
to  deposit  of  masses  of  pigment  in  the  liver  and 
spleen. 

The  so-called  pigmentary  degeneration  of  the 
heart  is  the  result  of  breaking  down  of  the  muscle- 
substance,  brownish  granules  being  found  in  the 
fibres  chiefly  arranged  around  the  nucleus  ;  but  it 
is  doubtful  whether  the  dark  colour  of  the  heart- 
muscle  produced  in  this  condition  can  properly  be 
called  pigmentation,  and  is  not  rather  due  to  con- 
centration of  the  normally  existing  pigment  in  a 
shrunken  organ,  as  occurs  in  the  liver  in  cases  of 
starvation. 

The  staining  of  the  tissues  in  jaundice  is  due  to 
absorption  of  bile-pigment  into  the  general  circula- 
tion.   See  Jaundice. 

Various  foreign  substances  may  be  deposited  in 
living  tissues,  apart  from  their  artificial  intro- 
duction, as  in  tattooing.  Thus  coal  and  other 
forms  of  dust  may  be  inhaled  in  respiration  and 
deposited  in  the  lungs,  giving  rise  not  only  to  direct 
coloration  of  the  tissues,  but  also  to  chronic  inter- 
stitial pneumonia  {see  Pneumoconioses).  Salts  of 
silver  taken  as  remedies  over  a  long  period  of  time 
produce  a  bluish  discoloration  of  the  skin  (argyria) 
which  remains  permanently  ;  it  is  due  probably  to 
deposit  of  reduced  silver  in  the  skin.  The  '  blue 
line  '  seen  in  the  gums  in  cases  of  lead-poisoning  is 
due  to  insoluble  sulphide  of  lead  formed  by  the 
action  of  sulphuretted  hydrogen,  given  off  from 
decomposing  material  round  the  necks  of  the  teeth, 
upon  the  lead -salts  circulating  in  the  blood.  In 
chronic  copper-poisoning  a  similar  line  of  a  greenish 
tint  may  be  seen. 

The  growth  of  the  parasitic  fungus,  Microsporon 
furfur,  upon  the,  skin  gives  rise  to  brownish  patches 
which  may  coalesce  and  cover  large  areas.  The 
condition  is  easily  distinguished  from  other  causes 
of  pigmentation  by  microscopical  examination  of 
scrapings  from  the  brown  areas,  in  which  the  fungus 
is  easily  recognisable.    See  Tinea  Versicolor. 

For  the  discoloration  of  organs  after  death,  due 
to  the  process  of  decomposition,  see  Death,  Signs 
of.  W.  Cecil  Bosanquet. 

PILES. — A  popidar  name  for  haemorrhoids.  See 
Hemorrhoids. 

PIMPLES. — A  popular  name  for  papules.  See 
Papule. 
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PINTA. — A  term  applied  to  a  group  of  tropical, 
contagious  diseases  of  the  skin,  caused  by  the 
growth  of  different  fungi.  The  appearances  vary 
with  the  species  of  parasite  present. 

PISA,  in  Central  Italy. — A  rather  moist, 
mild,  equable,  calm,  and  relaxing  climate.  Mean 
temperature,  winter  44^^  F.  East  prevailing  wind. 
See  Climate,  Treatment  of  Disease  by. 

PITUITARY  BODY,    ^rt' Acromegaly. 

PITYRIASIS  (TTiTupoi/,  bran).— Synon.  :  Furfur; 
Porrigo  ;  Fr.  Pityriasis  ;  Ger.  Kleiengrind. 

Pityriasis  is  a  term  indicating  the  existence  of 
branny  exfoliation  of  the  epidermis.  In  the  days  of 
Willan  and  his  followers  it  was  employed  to  desig- 
nate a  heterogeneous  group  of  skin-diseases  exhibit- 
ing the  one  common  feature  of  branny  scales. 
Many  members  of  the  group  are  now  recognised  to 
be  mild  forms  of  dermatitis.  Pityriasis  versicolor 
has  become  Tinea  versicolor.  Pityriasis  nigra  was 
used  by  Hebra  to  designate  the  pigmentation  and 
scaliness  found  in  chronic  pediculosis.  Slight  de- 
grees of  dry  eczema,  especially  seborrhoic  forms, 
were  also  called  pityriasis,  e.g.  the  pale  red  patches 
with  small  scales  often  seen  in  children  from  using 
too  strong  a  soap.  The  form  of  seborrhoea  sicca, 
called  dandriff  (p.  362),  and  the  fine  silvery  scales 
shed  in  such  abundance  by  many  elderly  persons, 
were  both  called  pityriasis  capitis,  and  it  is  perhaps 
advisable  to  retain  the  name  for  this  condition.  As 
a  generic  term  it  is  still  used.  See  Pityriasis 
Rosea  ;  and  Pityriasis  Rubra. 

H.  Radcliffe  Crocker. 

PITYRIASIS  ROSEA.  —  Synon.  :  Pityriasis 
Circinata  et  Maculata  ;  Herpes  Tonsurans  il/aiit- 
lostis  (Hebra). 

Definition. — An  inflanniiatory  eruption,  de- 
veloping acutely  like  an  exanthem,  characterised  by 
the  formation  of  pale  red,  delicately  scaly,  roundish 
■or  oval  patches  and  circles. 

/Etiology. — Pityriasis  rosea  is  uncommon,  about 
one  in  250  cases  of  all  skin-eruptions.  It  is  more 
frequent  in  children,  though  it  may  be  seen  at  all 
ages.  It  occasionally  occurs  in  more  than  one 
member  of  a  family,  suggesting  a  possibility  of  con- 
tagion, but  there  is  no  definite  proof  that  the  com- 
plaint can  be  so  transmitted. 

Description. — In  a  slowly  developing  case  of 
moderate  extent  there  may  be  no  general  symptoms, 
but  in  an  acute  and  widespread  outbreak,  slight 
febrile  and  other  symptoms  of  general  disturbance 
may  precede  the  generalisation  of  the  eruption  ; 
there  may  be  slight  enlargement  of  the  glands  be- 
hind the  sterno-mastoid  and  under  the  jaw,  and 
sometimes  elsewhere,  as  well  as  congestion  of 
the  fauces.  These  symptoms  accompany  the 
generalisation  of  the  eruption,  but  a  week  or  ten 
days  before  this  there  has  been  a  primary  patch 
of  the  same  character  as  the  maculate  form  about  to 
be  described.  It  is  often  overlooked  by  the  patient, 
but  may  be  recognised  by  its  being  larger  and 
perhaps  more  ringed  than  the  more  recent  ones  ; 
after  some  days  others  form  in  the  neighbourhood  ; 
the  abdomen,  chest,  or  side  of  the  neck  being  the 
regions  usually  first  affected.  From  one  of  these 
parts  the  eruption  spreads,  the  old  part  usually 
clearing  away,  leaving  slight  pigmentation,  while 
fresh  patches  develop,  so  that  in  the  course  of  days 
or  weeks  the  whole  body  surface  may  become  in- 


volved, and  all  stages  of  progression  and  retrogres- 
sion may  be  simultaneously  observed  in  different 
regions.  There  are  two  forms  of  the  eruption,  the 
inaciilate  and  the  circinate. 

Pityriasis  rosea  maculata  consists  of  roundish, 
oval,  or  irregular  pale  red  patches,  from  a  pin's 
head  to  a  shilling  in  size,  with  well-defined  borders, 
very  slightly  raised  above  the  surrounding  skin, 
and  with  the  surface  more  or  less  covered  with 
very  fine  delicate  scales. 

Pityriasis  rosea  circinata,  as  its  name  implies, 
occurs  in  circles.  These  commence  as  patches,  and, 
as  tJiey  enlarge,  clear  in  the  centre,  which  is  left 
slightly  pigmented,  while  the  border  is  well  defined 
and  slightly  scaly.  When  they  meet  other  patches, 
gyrate  areas  are  produced.  There  may  be  slight 
itching  when  the  patient  is  warm.  The  disease 
tends  to  get  well  spontaneously,  lasting  from  two 
weeks  to  two  months,  occasionally  longer. 

Pathology. — The  pathology  is  unknown.  The 
'  Microsporon  anomoeon,'  described  by  Vidal,  has 
not  been  accepted  as  the  cause  of  the  affection, 
but  the  commencement  in  a  primary  patch  which 
enlarges  peripherally,  and  the  generalisation  of  the 
eruption  after  an  interval,  suggest  that  the  disease  is 
due  to  an  organism  which  invades  the  skin  from 
without,  and  is  subsequently  absorbed  into  the  cir- 
culation. 

Diagnosis. — The  pale  red,  slightly  scaly,  barely 
elevated  patches  or  circles,  covering  a  wide  area, 
and  undergoing  spontaneous  cure,  are  the  most  dis- 
tinctive features  of  this  disease.  It  is  much  less 
raised,  and  less  scaly,  than  the  early  scaly  or  cir- 
cinate syphilide ;  has  no  scaly  crusts,  but  only 
delicate  branny  scales  ;  and  is  not  so  red  or  so 
raised  as  psoriasis.  It  spreads  too  rapidly  and 
widely  for  tinea  circinata  ;  and  there  is,  of  course,  no 
fungus  as  in  trichophyton  tonsurans.  It  is  not,  like 
lichen  circinatus  or  seborrhoea  corporis,  confined  to 
the  middle  of  the  back  and  chest,  and  is  never  in 
papular  circles  ;  moreover,  while  that  affection  lasts 
for  years  if  untreated,  pityriasis  rosea  gets  well  in  a 
few  weeks  or  months. 

Treatment.  —  Internal  treatment  is  not  required 
in  the  majority  of  cases,  but  in  those  which  have 
lasted  several  months  the  author  has  found  that 
salicin  in  15-grain  doses  three  times  a  day  produces 
involution  ;  and  there  can  be  no  harm  in  giving  it  at 
the  commencement  in  all  cases,  with  a  fair  chance 
of  shortening  the  duration.  A  lotion  consisting  of 
liquor  carbonis  detergens,  5ij  to  gviij  of  water,  is 
useful  in  allaying  itching,  and  is  perhaps  curative. 
At  all  events,  cases  soon  get  well  while  using  it. 
If  the  patient  is  seen  when  there  are  only  one  or  two 
patches  present,  these  may  be  painted  with  tincture 
of  iodine,  or  vasogen -iodine  (10  per  cent.)  may  be 
rubbed  in.  H.  -Radcliffe  Crocker. 

PITYRIASIS  RUBRA  (TTiTupoj',  bran;  ruber, 
red). —Synon.  :  Dermatitis  Exfoliativa  ;  Eczema 
Foliaceuju  ;  Fr.  Herpetides  Exfoliatives  ;  Erythro- 
dermie  Exfoliante  ;  Ger.  Hautldcie. 

Definition.  —  An  extensive  and  important 
natural  group  of  skin-aftections,  characterised  by 
universal,  or  almost  universal,  dermatitis ;  by  marked 
chronicity  ;  by  the  severity  of  the  congestion  and 
the  intense  redness  of  the  parts  affected  ;  and  by 
the  abundance  of  desquamation,  either  in  the  form 
of  fine  branny  dust,  or  of  large  scales  or  sheets  of 
epithelium. 

The  term  is  not  applicable  to  a  somewhat  similar 
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condjtion,  which  may  be  caused  by  the  exanthe- 
mata (especially  scarlatina,  erysipelas,  rotheln  and 
measles),  or  by  certain  drugs  (for  example,  chloral 
hydrate,  belladonna,  quinine,  copaiba,  and  phena- 
zone).  Drug-Eruptions. 

^'Etiology. — The  causes  of  pityriasis  rubra  are 
very  obscure.  It  occurs  more  frequently  in  the 
male  than  in  the  female  sex,  in  the  proportion  of 
three  to  two,  or  perhaps  higher.  It  is  most  com- 
monly met  with  between  the  ages  of  forty  and  sixty 
years,  but  has  been  observed  in  a  child  of  four 
months,  and  in  a  man  of  ninety  years.  It  is  not 
hereditary,  nor  is  it  contagious  ;  but  a  condition 
indistinguishable  from  pityriasis  rubra  as  regards 
its  objective  characters,  for  a  time,  prevailed  in  an 
epidemic  form,  especially  in  the  infirmaries  and 
workhouses  of  the  west  end  of  London.  Gout, 
and  still  more  rheumatism,  strongly  predisposes  to 
its  occurrence,  either  as  a  primary  dermatosis  or  as 
an  epiphenomenon  of  other  skin-diseases  ;  and  the 
same  remark  applies  to  chronic  alcoholism  and 
interstitial  nephritis  in  a  less  degree.  Its  '  secondary ' 
form  may  supervene  upon  psoriasis  or — in  diminish- 
ing grade  of  frequency — upon  eczema,  lichen  ruber, 
erysipelas,  seborrhoea,  erythema  multiforme,  pity- 
riasis rosea,  or  even  artificial  dermatitis,  for  ex- 
ample, from  chrysarobin. 

The  most  frequent  immediate  antecedent  of 
pityriasis  rubra  is  a  chill,  while  the  subjects  of 
it  are  frequentl}'  neurotic  and  intensely  susceptible 
to  cold,  with  other  evidences  of  ill-balanced  peri- 
pheral circulation.  Severe  nervous  shock  and 
mental  strain  seem  mainly  responsible  for  a  certain 
number  of  cases. 

Anatomical  Characters. — These  are  in  no 
sense  characteristic.  They  include  marked  con- 
gestion and  dilatation  of  the  blood-vessels  of  the 
most  superficial  parts  of  the  skin,  and  compara- 
tively little  of  those  of  the  deeper  parts  ;  separation 
of  the  upper  two-thirds  from  the  lower  third  of  the 
horny  layer  ;  thinning  of  the  Malpighian  layer 
over  the  papillae,  with  great  increase  in  size  and 
depth  of  the  inter-papillary  processes  ;  marked 
hypertrophy  of  the  papillEc,  with  intense  leucocytic 
infiltration  of  them,  and  of  the  upper  layers  of  the 
corium.  Elacin  and  collacin  are  present  as  in 
senile  skin.  In  a  later  stage  the  whole  thickness  of 
the  skin  is  involved,  and  ultimately  a  process  of 
sclerosis  takes  place,  with  formation  of  cicatricial 
tissue,  pigmentation,  and  destruction  of  sebaceous 
and  sudoriparous  glands. 

Sympioms. — From  the  foregoing  definition  it 
will  be  manifest  that  a  large  number  of  maladies 
present  the  common  characters  attributed  to  pity- 
riasis rubra,  the  synonym  for  which  (deri)iaii/is 
exfoliativa)  is  now  in  habitual  use  to  connote  the 
condition,  both  in  Great  Britain  and  on  the  Con- 
tinent. 

Type  I.  Secondary  pityriasis  rubra.  —  Gene- 
ralised red  and  desquamative  eruptions  secondary 
to  other  dermatoses  (herpetides  exfoliatives, 
Bazin). 

The  diseases  upon  which  this  condition  may 
supervene  have  already  been  enumerated.  In  the 
case  of  eczema  discharge  diminishes  and  small, 
dry,  whitish  scales  form  in  increasing  numbers. 
The  scaling  of  psoriasis  becomes  finer,  while  the 
margins  of  its  patches  usually  become  more  and 
more  ill-defined,  although  in  one  case  observed  by 
the  writer  blebs  formed  round  them.  The  bullae 
of  pemphigus  become  flaccid,  and  resemble  the 


lesions  of  pemphigus  foliaceus.  Gradually  from 
the  primarily  affected  parts  the  erythrodermia 
spreads  over  the  whole  body  surface,  which  be- 
comes covered  with  fine  branny  scales,  the  feet 
and  soles  being  the  parts  most  frequently  spared. 
The  nails  become  hypertrophied  and  claw-like, 
or  may  be  shed  and  repeatedly  re-formed.  The 
general  condition  is  usually  maintained,  the 
appetite  and  digestive  functions  being  unimpaired  ; 
but  occasionally  marasmus  sets  in,  albumen  ap- 
pears in  the  urine,  severe  diarrhoea  or  pneumonia 
supervenes,  and  the  case  terminates  fatally.  In 
the  great  majority  of  cases,  however,  spontaneous 
recovery  ensues  in  from  six  to  twelve  months  after 
the  occurrence  of  an  indefinite  number  of  relapses. 
The  primary  skin-trouble  often  reappears,  and 
each  recurrence  is  prone  to  be  followed  by  a 
generalised  exfoliative  dermatitis  of  gradually  in- 
creasing severity. 

Type  II.  The  relapsing,  desquamative,  scar- 
latiniform  erythema  of  Fereol  represents  the 
mildest  form  of  primary  exfoliative  dermatitis.  It 
is  little  known  in  this  country.  It  is  of  more 
frequent  occurrence  in  children  and  young  adults 
than  the  other  types.  Its  onset  is  well  defined, 
with  pyrexia  (I02°-I04°)  and  general  malaise, 
sometimes  even  with  sore-throat  and  a  desqua- 
mating, scarlatinal-looking  tongue.  The  eruption 
does  not  usually  make  its  appearance  for  two  or 
three  days.  It  consists  of  an  intense,  more  or  less 
uniform  redness,  sometimes  with  small  purpuric 
spots,  but  without  any  infiltration  ;  its  commonest 
situation  is  the  legs,  from  which  it  spreads  over 
the  whole  body.  After  its  persistence  for  three  or 
four  days  copious  fine  or  coarse  desquamation  sets 
in,  fever  diminishes,  and  the  redness  begins  to 
subside.  At  the  end  of  a  fortnight  recovery  is 
sometimes  complete,  but  more  generally  repeated 
recrudescences  prolong  the  duration  of  the  disease 
over  six  weeks  or  two  months.  An  accurate 
diagnosis  in  a  first  attack  can  only  be  a  matter 
of  surmise,  but  the  subsequent  course  of  the  disease 
renders  its  nature  indubitable.  Relapses  present- 
ing the  characters  of  the  first  attack  invariably 
occur,  and  generally  at  regular  seasonal  intervals, 
most  commonly  in  spring,  when  the  return  is 
usually  attributable  to  a  chill.  With  each  relapse 
the  severity  of  the  disease  tends  to  diminish,  and 
finally  perfect  recovery  generally  takes  place.  It 
appears  that  sometimes  the  ingestion  of  certain 
drugs  (especially  mercurials)  or  the  application  of 
irritants  (blisters,  &c.)  to  the  skin  is  responsible 
for  the  initial  attack,  which  may  be  followed  by 
relapses  in  the  manner  described.  The  disease  is 
not  infectious,  and  does  not  occur  in  epidemics  ;  it 
is  not  accompanied  by  albuminuria,  and  loss  of 
hair  is  very  exceptional.  A  transverse  groove  on 
each  nail  is,  however,  generally  left  by  each  attack, 
while  in  the  most  severe  cases  the  nails  may  be 
shed.  This  brings  the  disease  into  close  relation- 
ship with  the  next  type. 

Type  III.  The  primary  universal  exfoliative 
dermatitis  of  Erasmus  Wilson  is  a  less  rare  and 
more  severe  affection  than  the  foregoing.  Its  ob- 
jective characters  may,  in  exceptional  instances,  be 
perfectly  copied  by  cases  of  secondary  exfoliative 
dermatitis,  but  the  differences  in  clinical  history 
and  in  their  usual  course  justify  their  differentia- 
tion. As  a  rule,  the  subject  attacked  is  a  healthy 
adult  male.  The  onset  is  acute,  with  rigors  or 
chills,  or  may  be  insidious  and  accompanied  merely 
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by  'malaise.'  The  temperature  rises  to  102°  F.  or 
higher  ;  and  vmtit  the  eruption  is  on  the  wane  it 
generally  remains  above  the  normal,  with  a  marked 
evening  rise.  The  eruption  usually  appears  in  the 
form  of  red  erythematous  patches,  with  fine  desqua- 
mation, situated  on  the  trunk,  but  it  rapidly  spreads, 
to  become  generalised  over  the  whole  body-surface. 
The  skin  is  of  an  intense  bright-red  colour,  but  if 
exposed  to  cold  often  becomes  of  a  dusky  blue  ;  in 
severe  cases  it  is  somewhat  infiltrated,  hard,  and 
stretched.  Soon  the  epidermis  begins  to  exfoliate, 
and  copious  branny  scales  form  and  fall  from  the 
face,  head,  and  neck  ;  while  large  papery  flakes 
are  shed  from  the  trunk,  or  remain  attached  by 
their  centres,  overlapping  like  slates  at  their 
margins.  Two  or  three  pints  of  such  scales  may 
be  shed  in  the  twenty-four  hours.  The  skin  of  the 
palms  and  soles  is  usually  detached  eii  masse,  and 
the  redness  there  does  not  show  itself  until  after 
the  first  exfoliation.  The  amount  of  itching  varies 
within  wide  limits  ;  generally  it  is  severe,  and 
sometimes  it  precedes  the  rash,  drawing  the  pa- 
tient's attention  in  the  first  place  to  it.  Sometimes, 
however,  there  is  no  itching,  and  the  subjective 
symptoms  most  commonly  complained  of  are  either 
tenderness  or  a  sense  of  burning,  while  a  feeling  of 
cold  is  experienced  by  the  patient  as  soon  as  he  is 
exposed.  Oozing  from  the  flexures  of  the  knees, 
elbows,  axillK  and  thighs  sometimes  occurs,  and  is 
often  no  doubt  attributable,  in  part  at  least,  to  rub- 
bing or  scratching  of  the  part.  In  a  few  very 
exceptional  cases,  bullse  have  been  observed  in 
these  situations,  allying  the  disease  with  pem- 
phigus foliaceus  (p.  1175).  The  skin  over  the  rest 
of  the  body  remains  intensely  harsh,  dry,  and 
scaly,  although  from  time  to  time  copious  sweat- 
ing may  occur.  The  scalp  is  extremely  seborrhoic, 
while  pustules,  boils,  and  '  epidermic  cones '  sur- 
rounding lanugo-hairs  are  of  frequent  occurrence. 
The  mucous  membranes  become  involved  ;  coryza, 
conjunctivitis,  superficial  glossitis,  stomatitis,  and 
pharyngitis  may  be  observed  ;  while  the  occasional 
occurrence  of  vomiting  and  diarrhoea  probably  in- 
dicates implication  of  the  gastric  and  intestinal 
mucous  membranes.  The  shedding  of  nails  and 
loss  of  hair  early  in  the  disease  are  characteristic  of 
this  type  ;  they  may  occur  as  early  as  in  the  fourth 
week.  In  a  certain  number  of  cases  the  general 
condition  remains  remarkably  good,  but  in  others 
the  appetite  is  lost,  the  patient  emaciates,  and 
alarming  prostration  sets  in.  The  appearance  of 
albumen  in  the  urine,  or  the  development  of  pul- 
monary trouI)les  or  of  diarrhoea,  may  usher  in  a 
lethal  termination  (generally  in  the  third  or  fourth 
month)  ;  but  undoubtedly  in  the  majority  of  cases 
ultimate  recovery  occurs  in  from  six  to  twelve 
months,  after  repeated  disappointing  recrudescences. 
As  a  rule,  the  redness  first  diminishes,  then  the 
scaling,  and  the  two  subside  gradually  together. 
Among  complications  and  sequela?  Brocq  enumerates 
carbuncles,  abscesses,  phlegmons,  deafness,  iritis, 
joint-troubles,  cardiac  complications,  partial  para- 
lyses, paraplegia,  and  mental  affections. 

Type  IV.  The  pri?iiary,  iinh'ersa/,  chronic  pity- 
riasis rubra  of  Hebra  is  a  rarer  and  more  grave 
disorder  than  the  preceding.  Its  onset  is  always 
gradual,  and  unaccompanied  by  fever  ;  it  is  evi- 
denced by  the  appearance  of  dry,  scaly,  red  patches, 
generally  on  the  trunk,  which  gradually  extend,  to 
become  universal  after  a  period  of  several  months 
"r,  it  may  be,  years.    The  colour  is  usually  dusky, 


and  the  desquamation  is  always  fine.  There  is 
little  or  no  infiltration  of  the  skin.  Constant  chilli- 
ness is  complained  of,  but  pruritus  is  seldom  a 
troublesome  symptom.  Very  gradually  the  skin 
becomes  infiltrated,  hard,  brawny,  and  pigmented  ; 
then  sclerosed,  glossy,  yellowish,  and  stretched  over 
prominent  bony  points,  or  contracted  round  the 
orifices  of  the  orbits  and  mouth  (ectropion,  eversion 
of  lips).  Slowly,  also,  but  surely  and  without 
intermissions,  the  hair  atrophies  and  falls  out  ;  and 
the  nails  become  thin  and  crack,  or  much  thickened 
and  friable.  Marasmus  sets  in  after  years,  and  the 
patient  gradually  sinks  as  the  result  of  pulmonary 
tuberculosis,  pneumonia,  or  diarrhoea.  In  the  later 
stages  ulceration  and  gangrene  may  hasten  the  fatal 
termination. 

Pathology. — Of  the  intimate  pathology  of  this 
group  of  diseases  but  little  is  known.  Pye-Smith 
considers  the  dermatitis  as  primary  ;  ljut  there  seem 
to  be  many  valid  reasons  for  considering  the  con- 
dition as  essentially  a  vaso-niotor  and  trophic  neur- 
osis, more  probably  of  central  than  of  peripheral 
origin.  The  co-existence  of  myelitis  has  been 
noted,  and  inflammatory  changes  in  the  peripheral 
nerves  have  been  observed,  but  these  are  certainly 
not  constant  either  in  their  occurrence  or  in  their 
nature  when  present. 

Diagnosis. — This  is  usually  easy  ;  the  history  of 
the  case,  the  universality  of  eruption,  the  intense 
redness  and  dryness  of  skin  without  marked  infiltra- 
tion, the  absence  of  discharge,  the  characters  of  the 
desquamation  and  the  moderate  amount  of  itching, 
combined  with  the  grave  general  condition,  all 
serve  to  distinguish  pityriasis  rubra  from  extensive 
psoriasis,  eczema,  or  lichen  planus.  Pemphigus 
foliaceus  may  lie  very  hard  to  eliminate  from  the 
diagnosis,  but  generally  its  bullae  may  be  distin- 
guished with  their  foul-smelling  contents  ;  it  also 
occurs  more  frequently  in  women  than  in  men. 
Epidemic  exfoliative  dermatitis  (.Savill)  most  closely 
simulates  this  disease  ;  indeed,  there  seems  to  be 
no  criterion  for  differentiating  them  beyond  the 
history  of  the  presence  of  an  epidemic  of  the  former, 
and  the  discovery  and  constant  presence  in  the 
blood  of  persons  attacked  by  it  of  a  diplococcus  of 
supposed  specific  nature. 

Prognosis. — The  prognosis  may  be  gathered 
from  the  study  of  any  case  in  the  light  of  the  de- 
scription of  the  various  types  given.  Particular 
stress  is  to  be  laid  upon  the  state  of  the  appetite 
and  digestion,  and  the  presence  or  absence  of  albu- 
minuria, pulmonary  complications,  and  emaciation. 

Treatment. — Treatment  must  be  assiduous,  and 
directed  both  to  the  local  and  general  condition. 
The  patient  must  be  absolutely  confined  to  bed. 
even  in  the  mildest  cases,  and  until  recovery  is 
complete,  as  the  slightest  chill  is  prone  to  cause 
relapse.  He  ought  to  lie  between  blankets,  and  on 
a  spring  mattress  or  water-bed.  The  diet  must  be 
nutritious  but  simple,  including  milk,  in  as  large 
quantity  as  possible,  eggs,  milk-puddings,  strong 
meat-soups  or  jellies.  Alcohol  ought  not  to  be 
prescribed,  unless  the  prostrated  condition  of  the 
patient  demands  it  ;  and  then  sound  wine  is  prefer- 
able to  spirits,  as  causing  less  thirst  and  gastric 
disturbance.  Cod-liver  oil  is  sometimes  of  use 
when  emaciation  is  marked.  Iron  appears  some- 
times to  be  detrimental,  but  quinine  in  an  efferves- 
cing citrate-of-potassium  mixture  is  certainly  some- 
times useful  and  grateful  to  the  patient.  Diuretics, 
such  as  acetate  of  potassium  with  digitalis,  are 
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frequently  employed  and  probably  beneficial.  The 
promotion  of  free  diaphoresis  by  jaborandi  or  the 
subcutaneous  injection  of  nitrate  of  pilocarpine  has 
been  advocated  by  Stephen  Mackenzie  and  others. 
Linseed  oil  in  large  quantities,  both  externally  and 
internally,  has  been  lauded  by  SherwelL  The 
bowels  must  be  carefully  regulated,  preferably  with 
mineral  waters  and  salines,  the  latter  often  profitably 
combined  with  the  liquid  extract  of  cascara  sagrada. 
There  is  a  general  consensus  of  opinion  that  arsenic 
is  worse  than  useless  in  the  earlier  stages,  while 
few  writers  accord  it  anything  but  faint  praise  even 
in  the  later.  The  writer  has  been  disappointed 
with  the  effects  of  antimony.  He  has  also  noticed 
aggravation  of  the  eruption  after  the  administration 
of  opium,  chloral  hydrate,  belladonna,  and  Cannabis 
Indica,  with  a  view  to  obtaining  sleep. 

Oily  external  applications  are  certainly  the  most 
beneficial.  The  calamine-liniment  recommended 
by  Radcliffe  Crocker  is  an  admirable  preparation. 
It  is  composed  thus  :  Calamine  40  grains  ;  oxide  of 
zinc  2  drachms  ;  olive  oil  and  distilled  water,  each 
I  fluid  ounce.  The  patient  may  be  swathed  in  rags 
soaked  in  this  liniment,  slightly  warrped  if  neces- 
sary. The  pharmacopceial  linimentum  calcis  is 
also  useful,  as  is  a  lotion  consisting  of  an  ounce 
of  glycerole  of  lead  and  of  glycerine  in  a  pint  of 
water,  similarly  employed.  Pure  vaseline  is  occa- 
sionally a  valuable  substitute. 

Prolonged  warm  baths  may  be  of  service  in 
diminishing  itching,  but  are  apt  to  be  followed  by 
increase  of  cutaneous  hyperemia.  This  risk  is 
materially  diminished  by  the  addition  of  bran 
(6  lbs.),  linseed  (i  lb.),  gelatine  {3  lbs.),  or  potato 
starch  ( I  lb. )  to  the  thirty-gallon  bath.  The  further 
addition  of  two  or  three  ounces  of  borax  or  bi- 
carbonate of  sodium  is  often  advantageous. 

Pityriasis  Rubra  Pilaris  (Devergie-Richaud). 
Synon.  :  Lichen  ruber  acuminatus  (Hebra). — 
This  disease,  the  setiology  of  which  is  not 
known,  is  insidious  and  non-febrile  in  its  onset, 
young  persons  being  frequently  its  subjects.  The 
writer  has  seen  one  case  in  a  child  two  years  old. 
Desquamative,  psoriasiform  patches  on  the  palms 
and  soles  ;  a  seborrheic,  eczematoid  condition  of 
the  scalp,  or  a  fine  branny  scaliness  of  the  face  are 
the  commonest  initial  symptoms.  Sooner  or  later 
the  characteristic  lesions  appear  upon  the  limbs 
or  body,  especially  where  hair  is  abundant,  in 
the  form  of  small  brownish-red,  firm,  dry,  conical 
papules,  seldom  larger  than  a  millet-seed,  and 
surrounding  atrophied  hairs.  These  '  epidermic 
cones '  give  the  skin  a  harsh  and  grater-like  feeling 
to  the  touch  ;  they  send  little  plug-like  processes 
into  the  follicles,  from  which  they  can  be  dislodged 
by  rubbing,  leaving  fine  cribriform  pits.  As  the 
disease  progresses  these  lesions  become  confluent, 
when  their  characters  are  lost,  and  yellowish,  in- 
filtrated, desquamating  patches  are  formed  which 
may  closely  resemble  psoriasis,  especially  about  the 
elbows  and  knees.  A  few  typical  primary  lesioris 
are  usually  present  for  some  time  about  the  peri- 
phery of  these  patches.  The  surrounding  and  in- 
tervening skin  subsequently  becomes  red  and 
infiltrated,  with  desquamation  either  of  fine, 
branny,  or  coarse  mortar-like  character,  and  the 
condition  may  become  practically  universal  ;  the 
palms  and  soles,  where  there  are  no  hair-follicles, 
are  usually  conspicuously  involved,  being  hyper- 
Kmic  and  scaly.  The  primary  lesions  generally  re- 
tain their  characters  on  the  backs  of  the  first  and 


second  phalanges  of  the  fingers  and  toes,  where 
they  are  almost  pathognomonic'  of  the  disease. 
Severe  seborrhoea  capitis  is  always  present,  and  the 
hair  may  fall  in  quantity ;  on  the  other  hand, 
hypertrichosis  of  the  affected  parts  has  been  noted 
in  some  cases.  The  nails  are  usually  soft  and 
transversely  striated,  or  may  become  enormously 
hypertrophied  and  claw-like.  The  face  assumes  a 
peculiar  powdered  appearance,  owing  to  the  dry, 
white  scales  lying  on  the  reddened  skin,  and  some- 
times ectropion  results  from  contraction.  Itching 
is  usually  slight,  if  present  at  all. 

Pathological  Anatomy.  —  The  essential 
lesion  is  a  hyperkeratosis  of  the  epithelium  lining 
the  hair-follicle,  to  the  bottom  of  which  it  pene- 
trates. This  hyperkeratosis  extends  to  the  epi- 
thelium of  the  general  surface  of  the  skin  and,  to  a 
shght  extent,  affects  the  sweat-dttcts.  The  inflam- 
matory phenomena  in  the  cutis  are  secondary. 

Diagnosis. — This  disease  must  be  distinguished 
from  follicular  ichthyosis  (keratosis),  lichen  pilaris, 
psoriasis,  and  pityriasis  rubra,  to  all  of  which  re- 
ference may  be  made. 

Prognosis.  -  Recovery  always  takes  place,  but 
the  duration  of  the  disease  is  quite  indefinite,  being 
frequently  marked  by  remissions  and  exacerbations 
without  ascertainable  cause. 

Treatment.  — The  production  of  diaphoresis  by 
active  exercise,  Turkish  baths,  and  pilocarpine  is 
probably  beneficial.  Arsenic  is  useless,  if  not 
actually  harmful.  The  local  treatment  may  be 
conducted  on  the  lines  laid  down  in  Pityriasis 
rubra  and  Ichthyosis.  J.  J.  Pringle. 

PITYRIASIS  VERSICOLOR  (irlTvpov,  bran). 
See  Tinea  Versicolor. 

PLACENTA,  Diseases  of.  —  Comparatively 
little  is  known  of  placental  diseases.  This  is  ex- 
plained by  the  fact  that  the  normal  structure  of  the 
organ  at  different  stages  of  pregnancy  has  only  in 
recent  years  been  clearly  defined ;  pathological 
work  had  been  founded  upon  an  inadequate  anato- 
mical basis,  and  many  of  the  earlier  investigations 
of  supposed  morbid  conditions  have  been  invalidated 
by  later  knowledge  of  the  normal  structure.  In 
this  article,  accordingly,  only  such  matters  will  be 
referred  to  as  are  now  fully  established  by  recent 
research. 

Changes  due  to  Ripening.  — Ix.  has  been  shown  by 
Whitridge,  WiUiams,  the  present  writer,  and  others, 
that  during  the  last  two  or  three  months  of  pregnancy 
certain  changes  occur  in  the  placental  tissues  which 
are  preparatory  to  the  process  of  shedding  during 
labour.  Briefly  stated,  these  changes  consist  in 
obliterating  endarteritis  of  the  foetal  arteries  leading 
to  atrophy  of  the  chorionic  epithelium,  to  the  for- 
mation of  numerous  solid  patches  in  the  spongy 
placental  tissue,  termed  infarcts,  and  to  ex'tensive 
deposition  of  filsrin  from  the  maternal  blood  upon 
the  vilh  in  the  affected  areas.  Numerous  groups  of 
villi  are  thus  rendered  functionless.  These  changes 
are  in  reality  senile,  and  not  due  to  disease  at  all, 
but  they  have  frequently  been  erroneously  attributed 
to  inflammation,  hemorrhage,  or  syphilis. 

Cliaiiges  in  Retained  Flacentu\—"<Nhen  the  fostus 
dies  and  the  ovum  is  not  discharged  from  the  uterus, 
certain  well-defined  changes  occur  in  the  placenta 
as  a  result  of  the  suspension  of  the  circulation 
through  it.  These  changes  consist  in  extensive  for- 
mation of  blood-clot,  in  atrophy  of  villi,  and  in  the 
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deposition  of  large  quantities  of  fatty  and  calcareous 
material  in  the  altered  structures  (fatty  and  cal- 
careous degenerations).  These  changes,  which  are 
in  reality  post  inortein  (following  the  death  of  the 
foetus),  have  been  frequently  cited  as  the  morbid 
conditions  to  which  the  death  of  the  fcetus  was  due, 
and  in  this  way  much  confusion  has  been  introduced 
into  the  pathology  of  the  placenta. 

1.  Inflammation  (Placentitis). —So  far  as  is 
known  placentitis  does  not  occur  except  as  the 
result  of  septic  or  gonorrhoea!  infection  of  the 
uterine  cavity.  Retained  placental  fragments  are 
especially  liable  to  undergo  putrefaction,  and  the 
whole  ovum  may  become  involved  in  uterine  gonor- 
rhoea or  sepsis.  A  dead  ovum  which  has  been  re- 
tained in  iitero  for  a  prolonged  period  occasionally 
undergoes  putrefaction  even  if  no  operative  inter- 
ference of  any  kind  has  been  practised,  infection,  in 
such  cases,  probably  occurring  from  the  bowel.  It 
is  possible  that  the  condition  known  as  Morbid 
Adhesion  of  the  placenta  is  the  result  of  an  inflam- 
matory affection  of  the  decidua.serotina,  but  in  any 
case  the  foetal  portion  of  the  organ  is  not  involved 
in  the  process. 

2.  Haemopphage. — The  conditions  known  to 
obstetricians  as  Placenta  Prsevia,  and  Accidental 
Haemorrhage,  are  instances  of  haemorrhage  from 
separation  of  the  placenta  from  the  uterine  wall,  and 
in  both  instances  bleeding  frequently  occurs  during 
the  last  two  months  of  pregnancy  before  the  onset  of 
labour.  In  both  the  placenta  is  usually  healthy,  but 
in  the  latter  morbid  conditions  are  not  infrequently 
present  which  may  cause  the  premature  detachment 
of  the  organ.  The  subject  will,  however,  be  found 
more  fully  discussed  in  another  place  [see  Preg- 
nancy, Diseases  of).  We  are  not  concerned  here 
with  h:emorrhage  into  the  chorion  before  the  for- 
mation of  the  placenta,  i.e.  during  the  first  three 
months  of  pregnancy.  This  subject  is  treated  under 
'  Molar  Pregnancy  '  (p.  1016). 

Haemorrhage  into  the  substance  of  the  placenta 
occurs  in  two  widely  different  forms  :  (a)  Small  in- 
terstitial hiiemorrhages  ;  [h)  Large  effusions  often 
termed  'placental  apoplexy.' 

(a)  Interstitial  luemorrhages  are  not  uncommon  ; 
they  occur  in  the  form  of  black  circumscribed  areas 
which  stand  out  in  marked  contrast  to  the  purplish 
colour  and  reticulated  structure  of  the  healthy  pla- 
cental tissue.  There  may  be  many  such  small 
areas  scattered  through  the  organ,  or  an  entire 
cotyledon  may  be  thus  affected  while  the  remainder 
of  the  placenta  is  healthy.  Under  the  microscope 
the  hcemorrhagic  areas  are  seen  to  consist  mainly  of 
blood-clot,  with  a  few  widely  separated  villi  here 
and  there,  which  are  usually  broken  or  distorted 
in  appearance  but  otherwise  normal.  These 
'  hLTemorrhages '  appear  to  be  the  result  of  a  re- 
latively excessive  afHux  of  blood  to  the  maternal 
spaces  of  the  affected  part,  or  some  hindrance  to  its 
return.  Speaking  strictly,  the  condition  is  not 
haemorrhage,  because  the  blood  is  still  contained  in 
the  inter-villous  spaces,  and  has  not  escaped  from 
its  normal  channels.  But  it  differs  from  mere  con- 
gestion or  engorgement  of  vessels,  inasmuch  as  the 
surrounding  villi  are  broken  up  and  their  relations 
altered  by  the  process.  It  is,  therefore,  better  to 
regard  the  process  as  haemorrhage.  Interstitial 
hemorrhages  do  not  appear  to  affect  the  functional 
capacity  of  the  placenta  to  an  extent  sufficient  to 
react  unfavourably  upon  it.  It  is  probable  that 
they  are  often  produced  during  labour  by  the  in- 
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fluence  of  the  uterine  contractions  upon  the  maternal 
placental  circulation. 

{h)  Lari^e  effusions  of  blood  are  much  rarer  than 
the  interstitial  hjemorrhages  just  described;  they  are 
more  rapidly  produced,  and  therefore  break  up  the 
placental  tissues  to  a  greater  extent  than  the  inter- 
stitial ones.  In  consequence  irregular  cavities  of 
considerable  size  containing  blood-clot  are  formed 
in  the  substance  of  the  placenta,  limited,  in  recent 
cases,  by  compressed  and  broken  villi,  and  in  older 
cases  by  layers  of  fibrin  forming  a  false  capsule. 
In  some  of  these  cases  the  hemorrhage  is  fatal  from 
rupture  of  a  branch  of  the  umbilical  vessels  within 
the  placental  tissue  ;  oftener  the  blood  is  maternal, 
and  then  the  cavity  generally  communicates  with 
the  circular  sinus.  The  effused  blood  first  accumu- 
lates in  the  placenta,  and  may  then  burst  through 
the  serotina,  causing  some  separation  of  the  placenta 
from  the  uterine  wall.  These  haemorrhages  inva- 
riably cause  the  death  of  the  foetus,  or  lead  to 
almost  immediate  abortion.  They  occur  in  associa- 
tion with  maternal  albuminuria  or  chronic  nephritis, 
or  with  valvular  lesions  of  the  heart  (maternal)  ; 
if  associated  with  albuminuria,  pathological  infarc- 
tion is  often  found  in  the  areas  unaffected  by  the 
haemorrhage.  If  abortion  does  not  immediately 
follow,  the  changes  which  usually  occur  in  effused 
blood  are  found,  viz.  clotting  with  partial  organisa- 
tion or  degeneration. 

The  clinical  diagnosis  of  placental  hrennjrrhage 
at  the  time  of  its  occurrence  is  not  practicable  ;  the 
amount  of  blood  effused  is  not  large  enough  to^ 
cause  constitutional  symptoms. 

3.  CEdema. — (TLdema  of  the  placenta  is  usually 
associated  with  cedema  of  the  foetus,  and  the  causes 
of  the  two  conditions  appear  to  be  the  same.  In- 
stances have  been  recorded  where  obstruction  to  the 
foetal  circulation  from  intra-uterine  closure  of  the 
foramen  ovale,  or  thrombosis  of  the  umbilical  and 
hypogastric  vessels  has  been  the  cause  of  the  oedema  ; 
the  placenta  of  acardiac  and  other  monsters  is  also 
often  oedematous.  Anasarca  of  the  mother  as  from 
renal  or  cardiac  disease  has  often  been  noted,  and 
syphilis  is  also  said  to  cause  it.  Virchow  and  Franck 
have  observed  that  in  general  dropsy  of  the 
fcetus  of  Ijovine  animals  the  thoracic  duct  and 
mesenteric  lymphatics  were  absent,  but  this  point 
does  not  appear  to  have  been  ever  investigated  in 
the  human  fcetus. 

An  oedematous  placenta  is  larger,  heavier,  and 
paler  than  normal,  and  undergoes  a  great  diminu- 
tion in  weight  if  incised  and  the  fluid  allowed  to 
drain  away  from  it.  The  normal  weight  of  the 
placenta  is  about  16  ounces  ;  an  oedematous  pla- 
centa frequently  weighs  twice  that  amount ;  the 
heaviest  on  record  weighed  56  ounces.  On  micro- 
scopical examination  the  stroma  of  the  villi  and  the 
larger  chorionic  branches  is  seen  to  be  the  seat  of 
the  oedema,  and  in  two  specimens  which  the  writer 
has  examined  fatty  degeneration  was  also  present. 
When  the  placenta  is  oedematous  the  foetus  born 
with  it  is  usually  dead,  and  often  macerated,  show- 
ing that  death  occurred  some  time  before  labour 
set  in, -but,  as  has  been  already  stated,  other  mor- 
bid conditions  of  the  fetus  or  the  nuither  are  fre- 
quently associated  with  it. 

4.  Pathological  Infarction. — It  has  been 
already  stated  that  during  the  last  two  months  of 
intra-uterine  life  certain  changes  referable  to 
senility  occur  in  the  foetal  placenta  resulting  in  the 
formation  of  small  solid  bodies  termed  'infarcts' 
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in  the  spongy  placental  substance.  In  healthy 
conditions  these  are  neither  large  enough  nor  nume- 
rous enough  to  interfere  with  the  functional  capa- 
city of  the  placenta  or  the  development  of  the 
fcetus.  Within  the  last  decade  it  has  been  shown 
that  changes  similar  in  their  nature,  but  occurring 
much  earlier  in  gestation,  and  affecting  a  much 
larger  proportion  of  the  placental  tissues,  are  found 
in  connection  with  a  well-defined  maternal  disorder 
— albuminuria  of  pregnancy.  This  disorder  is 
known  to  depend  either  upon  chronic  nephritis 
pre-existing  pregnancy,  or  upon  a  transient  form 
of  renal  disease  which  frequently  develops  during 
pregnancy  and  disappears  rapidly  after  labour. 
A  heavy  fcetal  mortality,  estimated  at  about  54  per 
cent.,  has  long  been  known  to  accompany  this  con- 
dition, and  there  is  good  reason  to  believe  that  the 
changes  which  occur  in  the  placenta  are  the  cause 
of  the  death  of  the  foetus.  In  a  marked  example  a 
considerable  proportion — one-third  to  one-half — of 
the  placental  substance  is  converted  into  a  firm, 
yellowish,  bloodless  tissue,  which  is  seen  under  the 
microscope  to  consist  of  large  deposits  of  fibrin 
surrounding  atrophied  chorionic  villi,  both  elements 
usually  showing  marked  fatty  degeneration.  Ad- 
vanced obliterative  endarteritis  is  found  in  the  fcetal 
vessels,  where  these  can  be  distinguished.  Hremor- 
rhages  are  frequently  found  in  non-infarcted  por- 
tions of  the  placenta.  Cases  in  which  labour  occurs 
at  the  sixth  or  seventh  month  frequently  show  an 
extreme  degree  of  these  changes,  and,  generally 
speaking,  cases  which  go  nearer  to  term  show  less 
marked  changes  than  those  in  which  labour  comes 
on  earlier,  although  it  is  rare,  in  any  case,  for  preg- 
nancy to  advance  beyond  the  thirty-sixth  week  in 
this  condition.  In  addition  to  these  changes  in  the 
placenta,  the  fcetus  is  smaller  and  of  less  weight 
than  the  healthy  foetus  of  the  corresponding  period  ; 
it  is,  in  fact,  under-developed  and  possesses  little 
vitality.  The  foetus  suffers,  apparently,  in  direct 
proportion  to  the  extent  of  the  placental  changes, 
and  there  is  little  doubt  that  these  changes  exert 
an  unfavourable  influence  upon  its  development. 
Labour  is  frequently  delayed  for  some  time  after 
the  death  of  the  foetus,  which  is  then  born  in  a 
macerated  state. 

The  manner  in  which  the  placental  changes  affect 
the  foetus  is  sufficiently  clear.  The  infarcted  por- 
tions of  the  placenta  are  functionless  because  both 
the  foetal  and  maternal  circulation  through  them 
have  ceased  ;  the  villi  are  atrophied  and  devas- 
cularised,  while  the  maternal  inter-villous  spaces  are 
obliterated.  If  a  large  portion  of  the  placenta  is 
thus  affected,  the  remainder  is  inadequate  to  the 
task  of  depurating  and  enriching  the  foetal  blood  ; 
the  nutrition  and  development  of  the  foetus  there- 
fore suffer.  If  haemorrhage  should  occur  into  the 
non-infarcted  portions,  the  foetus  will  probably 
perish  suddenly  ;  some  separation  of  the  placenta 
from  the  uterine  wall  may  occur  at  the  same  time, 
leading  to  accidental  hemorrhage,  or  there  may  be 
no  sign  until  labour  sets  in.  The  aetiology  of  the 
placental  changes  is  not  so  clear.  Women  suffering 
from  albuminuria  during  pregnancy  are  generally 
veryansemic,  and  there  is  extensive  anasarca  :  there 
is  some  evidence  of  the  existence  of  a  toxaemia  in 
the  albuminuria  of  pregnancy.  Impurities  may 
therefore  pass  through  the  villi  into  the  foetal  circu- 
lation, and,  by  contact  with  the  walls  of  the  fcetal 
"vessels,  induce  the  process  of  obliterative  endar- 
teritis, which  is  probably  the  initial  change. 


5.  Degenerations. — The  tissues  which  com- 
pose the  placenta  are  embryonic  in  type  and  prone 
to  degeneration  of  various  kinds. 

a.  Vesicular  Degeneration  {Hydatidiforni  Mole) 
is  a  form  of  myxomatous  degeneration  of  the 
chorionic  stroma  which  usually  occurs  at  an  early 
period  before  the  differentiation  of  the  placenta 
takes  place  ;  it  therefore  affects  the  chorion  rather 
than  the  placenta,  and  will  be  found  fully  described 
in  another  place  (p.  1017).  In  rarer  instances  it 
occurs  later  in  gestation  and  then  affects  the  pla- 
cental chorion.  The  disease  has  then  the  same 
general  characters  as  in  the  hydatidiform  mole,  but 
the  whole  placenta  is  seldom  or  never  attacked  by 
it ;  usually  one  or  more  cotyledons  suffer  while  the 
remainder  of  the  organ  escapes.  The  life  of  the 
foetus  is  apparently  always  destroyed,  for  no  in- 
stance is  on  record  where  the  placenta  of  a  living- 
foetus  has  been  found  to  be  affected  by  this  disease. 

b.  Fatty  and  Calcareous  Degenerations.  —  A 
certain  amount  of  fat  is  present  in  the  normal 
human  placenta,  being  located  in  the  superficial 
layers  of  the  decidua  and  in  the  plasmodial  layer  of 
the  chorionic  epithelium  (syncytium)  ;  it  occurs  in 
minute  non-confluent  droplets,  and  its  total  amount 
is  very  small.  Fatty  degeneration  is  most  com- 
monly found  as  a  sequela  of  pathological  infarction 
in  albuminuria,  and  is  then  to  be  referred  to  mal- 
nutrition from  extensive  obliteration  of  the  foetal 
vessels.  Along  with  other  conditions  such  as 
oedema,  and  in  placentae  retained  in  zttero  after  the 
death  of  the  foetus,  it  is  also  not  uncommon.  A 
deposit  of  lime-salts — calcareous  degeneration — 
not  infrequently  occurs  in  parts  which  have  under- 
gone fatty  degeneration.  In  a  fully  ripe  placenta 
it  is  usual  to  find  small  thin  calcareous  plates  upon 
the  uterine  surface  ;  they  are  located  in  the  decidua 
serotina  and  do  not  as  a  rule  involve  the  chorionic 
villi.  Cases  have  been  recorded  where  the  uterine 
surface  has  been  thus  almost  covered  with  a  plate 
of  calcareous  material,  the  deposit  occurring  chiefly 
in  the  decidua  serotina. 

c.  Cystic  Degeneration. — Cysts  occur  but  rarely 
in  the  placenta.  They  are,  however,  occasionally 
observed  upon  the  foetal  surface  of  otherwise  healthy 
placentae  in  the  form  of  small,  multiple  collections 
of  clear,  yellowish  fluid.  The  amnion  can  be 
readily  peeled  off  them,  as  they  are  situated  in  the 
chorionic  membrane  ;  more  rarely  still,  similar 
cysts  are  found  in  the  amniotic  membrane  itself. 
They  are  produced  by  myxomatous  degeneration  of 
the  connective  tissue  of  the  membrane  in  which 
they  lie,  and  possess  no  epithelial  lining,  their  walls 
being  formed  of  degenerating  and  compressed  con- 
nective tissue.  The  connective  tissue  of  the  foetal 
membranes  is  embryonic  in  type  and  very  prone  to 
this  form  of  degeneration.  Cysts  on  the  foetal 
surface  of  the  placenta  never  exceed  the  size  of  a 
pigeon's  egg,  and  do  not  interfere  in  any  way  with 
the  functional  activity  of  the  organ.  Infarcts,  when 
incised,  are  often  found  to  contain  cystic  cavities 
with  ragged,  irregular  walls  in  their  interior. 
These  cavities  are  formed  by  necrosis  and  they 
contain  a  thick  pulpy  fluid  consisting  of  debris. 

Myxoma  fibrosum. — This  is  a  peculiar  form  of 
myxomatous  degeneration  with  hypertrophy  of  the 
chorionic  villi.  It  was  first  described  as  a  new- 
growth,  but  is  more  accurately  classed  as  a  form  of 
degeneration.  It  is  a  very  rare  disease.  Usually 
only  a  portion  of  the  placenta — perhaps  one  coty- 
ledon— is  affected,   and   this   portion   is  greatly 
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increased  in  size  so  as  to  form  a  protuberance  upon 
the  uterine  surface  ;  hence  its  classification  as  a 
form  of  new-growth.  On  microscopical  examina- 
tion the  protuberance  is  found  to  consist  of  enor- 
mously enlarged  villi,  the  enlargement  being  due  to 
myxomatous  degeneration  of  the  stroma  accom- 
panied by  the  formation  of  a  certain  amount  of  con- 
nective tissue  of  adult  type.  The  chorionic  epithe- 
lium is  not  much  altered.  The  change  is  thus  closely 
allied  to  that  found  in  vesicular  degeneration  of  the 
placenta,  the  chief  difference  being  the  formation  of 
connective  tissue  in  the  latter,  which  greatly  alters 
the  gross  characters  of  the  affected  part. 

6.  Tubercular  disease. — In  cases  of  acute 
miliary  tuljerculosis,  and  in  cases  of  advanced 
chronic  phthisis,  tubercle  has  been  occasionally 
found  in  the  placenta.  The  deposit  occurs  in  the 
substance  of  the  organ  and  is  recognised  by  its 
well-known  macroscopic  and  microscopic  characters. 
Very  few  cases  have  been  recorded,  but  in  a  con- 
siderable proportion  no  tubercular  changes  could  be 
found  in  the  body  of  the  foetus,  although  the 
placenta  was  extensively  involved. 

7.  Decidual  Endometritis. — This  condition 
is  not  strictly  a  disease  of  the  placenta,  for  it  affects 
the  decidua  in  all  parts,  and  usually  commences  at 
a  period  preceding  the  formation  of  the  placenta. 
It  occurs  in  two  distinct  forms,  the  glandular  and 
the  interstitial  form.  The  former  corresponds  to 
the  common  or  glandular  form  of  endometritis  of 
the  non-gravid  uterus  ;  the  decidual  membrane  is 
thickened  and  frequently  shows  small  polypoid 
swellings  upon  its  surface,  but  no  actual  inflamma- 
tory changes  at  all  ;  the  condition  is  rather  that  of 
glandular  proliferation  than  of  inflammation  of  the 
tissues.  The  interstitial  variety  is  rarer  ;  this  is  a 
true  inflammatory  condition  characterised  by  round- 
cell  infiltration  of  the  whole  membrane  with  intense 
congestion  and  many  interstitial  hcemorrhages.  It 
has  been  shown  that  this  form  may  be  due  to  the 
gonococcus,  which  organism  has  been  demonstrated 
in  the  affected  membrane.  Acute  hxmorrhagic 
endometritis  in  pregnancy  is  also  said  to  occur  from 
cholera  and  the  acute  exanthemata. 

The  symptoms  associated  with  decidual  endo- 
metritis are  pain  and  haemorrhage  during  the  first 
three  months  of  pregnancy,  and  a  marked  tendency 
to  al)ortion.  If  the  ovum  survives  that  period, 
atrophy  of  tlie  decidua  vera  and  reflexa  will  occur, 
and  the  danger  is  lessened.  Diagnosis  can  only  be 
established  by  microscopical  examination  of  the 
discharged  membrane.  It  is  possible  that  morbid 
adhesion  of  the  placenta  in  labour  is  a  sequela  of 
this  condition.  T.  W.  Eden. 

PLAGUE  (TrArjyij  ;  plaga,  a  stroke). — .Synon.  : 
The  Pest  ;  Inguinal,  Bubonic,  Glandular,  Oriental, 
Indian,  Pali,  and  Levantine  Plague  ;  Oriental 
Typhus  ;  Septic  Pestilence  ;  Fr.  La  Peste ;  Ger. 
Die  Pest. 

Definition. — An  acute  infectious  disease  caused 
by  a  specific  micro-organism  which  enters  the  body 
by  the  lymphatic  or  respiratory  systems,  the  disease 
taking  on  the  bubonic  or  pneumonic  type  according 
to  the  mode  of  infection.  The  bubonic  form  is  the 
most  common,  is  distinguished  by  fever,  giddiness, 
debility,  inflammatory  swelling  of  the  glands,  ex- 
ternal or  internal,  with  serous  or  heemorrhagic 
effusion  from  them  into  the  surrounding  tissues, 
more  especially  in  the  region  of  the  groin,  arm-pit, 
or  neck,  and  occasionally  accompanied  by  boils  or 


carbuncles,  petechias  or  pustules.  The  pneumonic 
form  is  characterised  usually  by  no  glandular  swell- 
ings but  by  acute  fever,  intense  prostration,  and 
slight  cough  with  sputum  tinged  with  blood  and 
containing  plague-bacilli.  The  disease  aftects  the 
lower  animals,  especially  rodents,  and  becomes 
epidemic  among  rats  and  mice. 

/Etiology. — The  causal  agent  of  plague  is  a 
bacillus  discovered  by  Kitasato  and  later  inde- 
pendently by  Yersin.  It  is  a  short  thick  bacillus 
with  rounded  ends,  staining  with  all  the  ordinary 
dyes,  and  taking  the  stain  more  easily  at  the  poles 
than  in  the  centre.  In  one  form  it  is  like  a  cocco- 
bacillus,  in  another  like  a  diplo-bacterium.  In  a 
plague-patient  it  is  found  in  the  primary  bubo  and 
peri-glandular  effusion  before  suppuration  com- 
mences, in  the  blood  in  the  more  severe  forms  and 
later  stages  of  the  disease,  and  in  the  sputum  in  the 
pneumonic  form  of  plague.  In  the  corpse  it  is  found 
in  the  organs  and  fluids  of  the  body.  It  grows 
readily  on  the  ordinary  media  employed  for  mi- 
crobes. On  agar  the  colonies  show  themselves  as 
small  opalescent  spots  with  iridescent  borders  on 
reflected  light.  On  gelatine  they  have  the  appear- 
ance of  spots  of  white  wax  ;  they  do  not  liquefy  the 
gelatine.  In  broth  there  is  after  twenty-four  hours 
a  deposit  at  the  bottom  of  the  liquid  which  gene- 
rally remains  clear  ;  after  two  days  a  film  forms  on 
the  surface.  In  cultures  the  microbe  may  appear 
singly  or  in  chains.  Involution-forms  of  the 
bacillus  are  often  to  be  found  in  the  contents  of  the 
bubo  and  in  the  cultures  from  them,  more  especially 
in  old  and  dry  agar-cultures.  Alongside  of  the 
cocco-bacilli  and  diplo-bacteria  there  are  irregular 
elements  resembling  yeasts  or  alga:  in  the  form  of 
swellings,  gourds,  and  bladders.  These  polymor- 
phic forms  are  less  easily  stained  than  the  typical 
cocco-bacilli  and  may  be  mistaken  for  impurities. 
On  cultivating  the  microbe  in  broth,  to  which  drops 
of  clarified  butter  or  cocoa-nut  oil  have  been  added, 
a  very  characteristic  growth  is  obtained.  This  is 
called  '  Ilaft'kine's  stalactite  test.'  From  the  drops 
of  oil  suspended  on  the  surface  of  the  nutrient 
medium  the  bacilli  grow  down  into  the  depths  of 
the  liquid  in  the  form  of  long  threads  producing  the 
appearance  of  stalactites.  When  disturbed  the 
threads  fall  in  snow-like  flakes  to  the  bottom.  This 
stalactite-formation  is,  under  these  conditions, 
peculiar  to  the  growth  of  the  plague-microbe,  no 
other  microbe  having  hitherto  been  found  to  possess 
the  same  property. 

Inoculation  of  the  bacillus  into  guinea-pigs,  rats, 
and  mice  produces  in  them  a  septicemia  which 
proves  fatal  in  the  course  of  three  to  five  da)'s.  At 
the  site  of  inoculation  there  is  a  sanguineous  effu- 
sion and  the  nearest  glands  are  swollen  and  in- 
filtrated ;  there  is  also  general  congestion  of  the 
organs,  and  hcemorrhages  are  common  in  the  lungs, 
heart,  liver,  and  serous  cavities.  The  disease  pro- 
duced is  similar  to  plague,  in  men  the  principal 
lesions  being  buboes,  extravasations,  and  congestions 
in  the  internal  organs.  In  rats  and  mice  the  glands 
and  organs  contain  the  bacilli  in  extraordinary 
numbers. 

An  accident  in  Vienna  in  October  liigS  placed 
beyond  doubt  that  the  bacillus  is  the  causal  agent 
of  the  disease.  Some  cultures  of  the  bacillus  were 
brought  to  Vienna  from  Bombay  by  the  Austrian 
Commission.  With  these  cultures  experiments 
were  made  on  animals.  Nearly  a  year  after  the 
return  ot    the  Commission,    Franz    Barisch,  the 
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assistant  of  the  Pathological  Institution  in  Vienna, 
in  charge  of  the  experimental  animals,  fell  ill  with 
pneumonic  plague.  Dr.  Mueller  and  two  nurses 
became  infected  by  Barisch  before  the  disease  was 
stamped  out. 

The  Plague-Bacillus  in  ike  Lower  Aiiinials. — 
Usually  an  epizootic  among  r^ts  or  mice  has  been 
observed  to  precede  or  accompany  an  epidemic  of 
plague  in  man.  The  rats  leave  their  hiding  places 
and  come  out  into  the  open  in  great  numbers. 
They  appear  ver)' ill,  are  in' a  dazed  or  stupefied 
condition,  their  eyes  are  watery  and  bleary,  their 
coats  are  partially  deprived  of  hair,  and  they 
hobble  about  with  difficulty,  staggering  and  falling 
over  one  another.  They  lose  their  timidity  for 
man  in  their  evident  desire  for  fresh  air,  and  they 
fail  in  energy  even  to  attempt  to  escape  when 
approached.  The  sick  and  the  dead  are  often 
heaped  together.  Examined  after  death  the  glands 
in  the  groin,  axilla,  or  neck  are  found  to  be  en- 
larged, congested,  and  agglutinated,  the  internal 
organs  congested  and  the  spleen  and  liver  enlarged 
and  full  of  bacilli.  It  is  now  established  that  these 
bacilli  are  identical  with  the  plague-bacilli  in  man, 
and  that  the  epizootic  in  rats  or  mice  and  the  epi- 
demic in  man  are  identical  in  their  causation. 
Though  rats  and  mice  are  most  liable  to  contract 
plague  under  natural  conditions,  other  animals  are 
susceptible,  such  as  monkeys,  bandicoots,  squirrels, 
pigs,  sheep,  cats,  dogs,  and  marmots.  In  the 
Transbaikal  province  of  Eastern  Siberia  and  in 
Eastern  Mongolia,  a  species  of  marmot  called  the 
Tarbagan  (A7-ctoiuys  bohac)  suffers  from  a  disease 
which  is  believed  to  be  plague  and  which  is  trans- 
mitted from  the  marmot  to  human  beings. 

Mode  of  Infection  and  Dissemination. — 
Plague  can  be  caused  experimentally  in  a  rat  or  a 
monkey  by  the  single  prick  of  an  infected  needle 
without  the  production  of  a  visible  wound.  For 
this  purpose  it  is  sufficient  to  smear  the  bacilli  over 
the  shaved  surface  of  a  guinea-pig  or  other  small 
animal  ;  to  rub  them  on  an  intact  skin  ;  to  squirt 
them  on  to  the  conjunctiva  or  the  Schneiderian 
membrane,  or  to  feed  the  animals  with  cultures. 
It  is  believed  that  by  similar  means  the  plague- 
bacilli  gain  a  lodgment  in  the  lymphatic  system  of 
the  human  body,  viz.  by  the  skin,  mucous  mem- 
brane of  the  nose  and  mouth,  especially  of  the 
tonsils,  the  conjunctiva,  respiratory  system,  and 
occasionally  by  the  alimentary  canal.  Two  explana- 
tions are  advanced  as  to  the  method  of  infection 
from  rats  to  men.  One  is  that  the  plague-bacilli  on 
the  rat  infect  men  through  wounds  or  scratches  on 
the  hand  or  feet.  The  other,  which  is  propounded 
by  Simonds,  is  that  the  fleas  infesting  rats,  and 
which  have  been  found  to  contain  plague-bacilli, 
convey  the  infection  to  man  as  well  as  to  healthy 
rats.  The  rats  are  infected  from  man  by  means  of 
infected  articles  belonging  to  him.  In  1896  a  man 
from  Bombay,  whose  wife  had  died  of  plague, 
brought  her  clothes  home  to  his  village,  which  had 
hitherto  been  quite  free  of  plague.  In  a  short  time 
the  rats  in  this  man's  house  began  to  sicken  and  die, 
after  which  the  inmates  were  attacked  with  plague 
and  died,  the  man  himself  not  being  attacked  till 
five  of  his  relatives  were  affected. 

Clinical  Features.  -  The  clinical  features  de- 
pend more  or  less  on  the  type  of  plague  with  which 
the  patient  is  attacked.  The  principal  types  are 
the  bubonic,  septic,  pneumonic,  and  ambulant.  It 
not  infrequently  happens,  however,  that  as  the  dis- 


ease progresses,  either  tlie  type  becomes  mixed,  as 
when  the  pneumonic  supervenes  in  a  bubonic  case, 
or  there  is  a  transition  from  one  type  to  another,  as 
from  simple  bubonic  to  septicemic  plague. 

Premonitory  symptoms  are  frequently  absent,  or, 
at  all  events,  little  marked.  When  present  they 
consist  of  a  slight  indisposition  for  one  or  two  days, 
with  loss  of  appetite,  heaviness  in  the  head,  head- 
ache, nausea  and  giddiness,  weakness  and  some- 
times pains  in  the  limbs.  There  is  nothing 
characteristic.  The  usual  course  is  for  the  illness 
to  set  in  suddenly,  with  rigors,  high  fever,  severe 
headache,  great  giddiness,  and  nausea. 

There  are  certain  general  symptoms  vchich  are 
common  to  all  severe  forms  of  plague.  These  are 
the  peculiar  expression  of  the  face,  the  halting 
speech,  the  appearance  of  the  tongue,  and  the 
staggering  gait.  The  countenance  in  the  early 
stages  depicts  anxiety  and  distress,  in  the  later 
stages  resignation  and  apathy,  the  vacant  expression 
often  marking  the  approaching  dissolution.  When 
delirium  is  present  the  expression  may  be  one  of 
terror.  The  eyes  are  red  and  congested,  the  con- 
junctiva being  injected,  but  there  is  no  photophobia. 
The  patient  has  the  appearance  of  being  under  an 
hypnotic,  yet  he  is  awake  with  eyes  wide  open. 
The  speech  is  stuttering,  thick,  lisping,  more  or  less 
staccato  in  character,  and  indistinct,  often  like  that 
of  a  drunken  man.  When  spoken  to,  the  patient  often 
begins  a  sentence  and  forgets  to  finish  it.  The 
tongue  is  early  coated  with  a  whitish  fur,  later  it  is 
dry,  covered  with  a  yellowish  or  whitish  brown  fur, 
except  at  the  top  and  edges,  which  are  irritable  and 
red.  The  gait  is  staggering,  owing  to  giddiness  ; 
there  is  a  great  tendency  for  the  patient  to  fall.  In 
many  plague  patients  there  is  a  desire  to  wander 
and  there  is  a  difiiculty  in  keeping  them  in  bed. 
This  desire  to  wander  is  attended  with  great  danger 
to  the  patient  owing  to  the  weak  condition  of  the 
heart,  causing  a  faint  which  may  never  be  re- 
covered from. 

The  Bubonic  Form.— The  ordinary  bubonic 
plague  is  unlikely  to  be  confused  with  other  dis- 
eases. There  may  or  may  not  be  any  premonitory 
symptoms,  such  as  malaise  and  rigors.  The  disease 
usually  begins  with  sudden  fever,  rising  to  103°  F. 
to  104°  F. ,  or  even  to  105°  F. ,  with  nausea,  vomit- 
ing, and  severe  and  intense  headache,  mostly  frontal 
or  occipital  in  its  seat.  The  eyes  are  suffused  and 
congested,  there  is  great  giddiness  and  the  tongue 
is  furred,  except  at  the  tip  and  at  the  edges.  None 
of  these  symptoms  distinguish  it  specially  from  the 
onset  of  other  acute  infections  ;  but,  contempora- 
neously with  the  fever,  or  soon  after  its  appearance, 
intense  pain  is  felt  in  the  groin,  the  armpit,  or  the 
neck,  and  at  the  seat  of  the  pain  one  or  more  of  the 
glands  will  be  noticed  to  be  swollen  and  to  be  par- 
ticularly painful  on  pressure.  In  the  course  of 
twelve  hours,  or  even  in  a  shorter  time,  the  swell- 
ing rapidly  increases  in  size.  This  increase  is 
caused  by  a  periglandular  effusion,  which  may  be 
very  profuse  or  only  moderate  in  extent  ;  and  the 
bubo  which  is  thus  formed  is  somewhat  doughy  to 
the  touch  on  the  surface,  and  of  a  hard  consistence 
in  the  deeper  tissue.  This  bubo,  with  the  other 
signs,  is  pathognomonic  of  plague.  It  is  filled 
with  plague-bacilli.  The  bubo  may  appear  in  the 
groin,  armpit,  or  neck,  and  occasionally  in  the  supra- 
trochlear or  popliteal  space.  The  most  common  site 
is  the  groin,  and  the  next  is  the  armpit  ;  but  more 
than  one  region  may  be  affected,  and  often  groups 
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of  neighbouring  glands  on  the  same  course  of  lym- 
phatics become  infected.  The  bubo  varies  in  size, 
and  consists  of  one  or  more  inflamed  lymphatic 
glands,  from  which  exudes  a  sero-sanguinolent 
effusion  which  mats  together  the  neighbouring 
glands  into  a  hard  mass  of  glandular  tissue  and  ex- 
travasated  blood,  and  infiltrates  the  tissues  around, 
rendering  them  firm  and  cedematous.  The  cedema 
may  be  scanty  or  profuse.  In  cases  which  prove 
fatal  early,  the  glands  may  remain  hard  and  painful. 
In  the  groin  the  bubo  may  reach  the  size  of  a  man's 
fist,  and  may  extend  into  the  iliac  region,  affecting 
the  chain  of  glands  in  the  abdominal  cavity  and 
forming  a  hard  tumour,  to  be  felt  through  the  ab- 
dominal wall.  In  the  axilla  the  bubo  often  occludes 
the  axillary  space,  and  the  infiltration  may  become 
so  extensive  and  organised  as  to  form  a  hard  mass 
which  may  interfere  with  the  respiratory  move- 
ments, or  become  a  dangerous  slough.  In  the  cer- 
vical region  the  oedema  may  be  so  great  as  to  be 
a  serious  danger  to  the  patient,  and  by  pressure  to 
produce  stridulous  respiration,  the  tonsils  and  throat 
generally  Ijeing  inflamed.  The  position  of  the 
patient  in  bed  is  always  one  which  tends  to  relieve 
as  much  as  possible  any  tension  on  the  bubo.  There 
is  no  relation  between  the  volume  or  size  of  the 
bubo  and  the  amount  of  pain  it  causes.  Con- 
sciousness is  ordiViarily  retained,  but  even  appa- 
rently with  the  most  perfect  consciousness  the 
intellect  is  slow  in  answering  questions,  and  the 
words  or  sentences  are  articulated  in  a  hesitating 
manner,  each  syllable  being  pronounced  slowly  ;  or 
the  speech  is  staccato  in  character,  and  uttered  in 
an  irritable  and  hurried  tone.  The  temperature  is 
not  characteristic.  It  may  reach  its  maximum  in  a 
day  or  two,  or  not  until  the  fourth  day.  It  is  of  a 
remittent  nature,  and  in  favourable  cases  begins  to 
decline  on  the  sixth  and  seventh  day,  and  reaches 
the  normal  on  the  tenth  day.  The  symptoms 
usually  attain  their  height  on  the  fourth  day. 
Restlessness,  with  a  desire  to  get  out  of  bed  and 
wander,  is  often  a  prominent  symptom.  Dyspnoea 
and  delirium  of  a  quiet  or  a  noisy  nature  set  in, 
followed  in  unfavourable  cases  by  coma  and  gradual 
or  sudden  failure  of  the  heart's  action.  The  pulse, 
which  is  soft  and  easily  compressible  at  the  outset, 
becomes  intermittent  and  dicrotic  and  often  difficult 
to  count,  and  the  extremities  become  cold  and 
clammy.  Recovery,  when  it  occurs,  usually  sets  in 
about  the  sixth  or  seventh  day,  but  no  prognosis  is 
safe  in  the  early  days  of  the  illness.  In  addition  to 
buboes  there  may  be  plague-carbuncles,  which 
sometimes  appear  over  the  primary  bubo,  and 
secondarily  to  it  or  in  other  parts  of  the  body, 
either  before  or  after  the  appearance  of  the  bubo. 

The  Septic  Form. — The  septic  form  of  plague 
is  a  virulent  type  in  which  the  lymphatic  glands 
show  no  special  enlargement  during  life,  and  conse- 
quently the  bubo  is  absent  or  not  readily  recognised, 
but  after  death  the  glands  are  found  to  he  generally 
affected,  being  somewhat  enlarged  and  much  con- 
gested. In  this  form  of  plague,  the  bacilli  invade 
the  blood  in  large  numbers  at  an  early  stage  and 
are  easily  detected  during  the  life  of  the  patient. 
The  chief  characteristic  is  its  rapidity.  The  patient 
is  profoundly  affected  Ijy  the  amount  and  strength 
of  the  poison  received.  Usually  ushered  in  with 
high  fever,  there  is  at  times  no  power  in  the  patient 
for  reaction,  and  the  temperature  does  not  reach 
loo'^.  The  countenance  is  pale  and  the  expression 
apathetic-  Extreme  nervous  prostration,  muscular 


weakness,  delirium,  picking  of  the  bed-clothes, 
stupor  and  coma  follow  quickly  on  one  another,  and 
the  patient  dies  on  the  first,  second,  or  third  day; 
In  these  cases  there  may  be  bleeding  from  the  nose, 
kidneys,  and  bowels. 

The  Pneumonic  Form.— This  variety  is  very 
infective,  and  owes  its  infectivity  to  the  fact  that 
the  sputum  frequently  contains  almost  a  pure  culture 
of  plague-bacilli,  which  get  on  to  handkerchiefs, 
clothing,  bedding,  and  other  articles  of  furniture,  as 
well  as  on  to  the  floor  of  the  patient's  room  (Childe). 
The  clinical  symptoms  are  not  typical  of  ordinary 
plague,  and  the  disease  is  likely  to  be  mistaken 
for  bronchitis,  broncho-pneumonia,  or  pneumonia. 
Pain,  tenderness,  and  enlargement  of  the  lymphatic 
glands  in  the  inguinal,  femoral,  axillary  and  cervical 
regions-^symptoms  which  are  the  most  prominent 
external  signs  of  bubonic  plague — are  absent  unless 
the  pneumonia  is  a  complication  of  bubonic  plague  ; 
and  beyond  cough  and  fever  and  a  prostration  which 
is  exceptionally  severe  and  far  exceeding  that  likely 
to  result  from  the  small  amount  of  lung-mischief 
discernible,  there  are  few  signs  to  raise  suspicion 
that  the  disease  is  plague.  The  illness  commences 
with  a  rigor  and  symptoms  of  general  malaise, 
intense  headache,,  nausea,  vomiting,  and  pains  in 
the  limbs  and  body,  followed  by  fever  varying  in 
range  from  102°  to  105°  F.  Cough  more  or  less 
pronounced  with  dyspnoea  sets  in,  and  a  quantity 
of  watery  sputum  tinged  with  blood  and  becoming 
profuse  as  the  disease  advances  is  coughed  up,  as 
a  rule,  without  efibrt.  The  sputum  has  not  the 
glairy,  viscid,  rusty  character  of  acute  pneumonia, 
though  on  the  clothes  it  may  be  readily  mistaken  for 
this.  The  physical  signs  are  moist  sounds  at  the 
base  of  the  lungs  and  over  the  pneumonic  patches, 
the  pulse  and  respiration  are  rapid,  but  there  is  not 
the  same  disproportion  in  their  ratio  as  is  observed 
in  acute  pneumonia.  The  symptoms  become  rapidly 
worse,  the  patient  becomes  delirious,  and  usually 
dies  on  the  fourth  or  fifth  day  or  earlier.  This  type 
is  the  most  infectious,  and  the  most  fatal.  It 
corresponds  with  the  black  death  of  134S.  The 
sputum  teems  with  plague-bacilli. 

Ambulant  or  IVIilcl  Form. — The  ambulant  or 
mild  variety  of  plague  is  even  more  likely  to  escape 
attention  than  the  pneumonic,  because  of  the  slight 
constitutional  disturbance  which  it  may  produce, 
and  because  it  is  often  taken  for  some  other  disease. 
It  is  not  discernibly  infectious,  the  cases  appearing 
to  crop  up  unconnected  with  one  another.  And 
it  is  generally  mistaken  in  the  early  stages  of  an 
epidemic  for  mumps,  syphilis,  the  result  of  a  strain, 
scrofulous  glandular  affections,  and  malarial  dis- 
ease. The  clinical  symptoms  are  ill  defined  or  well- 
defined  fever,  pain,  tenderness  and  enlargement  of 
the  lymphatic  glands  in  the  groin,  axilla,  or  neck, 
weakness,  a  tongue  which  is  coated  with  a  creamy 
white  fur  in  the  centre  and  is  angry  and  red  at  the 
tip  and  edges.  The  eyes  may  be  slightly  congested, 
and  the  speech  a  little  thick.  This  is  the  acute 
form  w  hich  may  only  last  a  week,  the  bubo  resolving 
rapidly  or  quickly  suppurating.  In  the  nioie  chronic 
form,  which  may  last  two  or  three  months,  the  bubo 
or  buboes  are  indolent,  and  they  undergo  a  slow 
process  of  suppuration  and  sloughing,  constituting 
at  times  a  serious  drain  on  the  general  health  of  the 
patient  producing  anaemia  and  debility.  These 
mild  or  benign  forms  of  plague,  often  called  '  pestis 
minor,'  have  been  observed  in  nearly  all  plague- 
epidemics.    The  most  recent  example  of  this  form 
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of  plague  unmixed  with  other  varieties  was  the 
glandular  sickness,  as  it  was  called,  in  Astrakhan 
in  1877.  In  this  city  an  outbreak  which  affected 
more  than  200  persons  occurred  without  a  single 
death  and  without  being  followed  by  the  virulent 
form.  Those  affected  suffered  from  fever  more  or 
less  acute,  with  swellings  and  inflammation  of  the 
lymphatic  glands,  which  in  most  cases  ended  in 
abscesses.  Beyond  the  inconvenience  and  dis- 
comfort caused  by  the  buboes,  sometimes  in  the 
neck,  sometimes  in  the  armpit,  and  at  other  times 
in  the  groin,  the  general  symptoms  were  not  such 
as  to  prevent  the  patient  from  pursuing  his  ordinary 
avocations.  About  the  same  time  there  prevailed 
at  Resht  in  Asia  Minor,  with  which  Astrakhan 
has  more  or  less  communication,  the  same  type  of 
glandular  sickness  along  with  a  severe  type  of 
plague.  In  the  next  year,  in  1878,  the  glandular 
sickness  of  Astrakhan  appeared  at  Vetlianka,  a 
village  on  the  banks  of  the  Volga  and  some  distance 
from  Astrakhan  ;  but  in  a  short  time  it  was  suc- 
ceeded by  a  most  virulent  type  of  plague  which 
assumed  the  pneumonic  form  and  was  of  an  ex- 
tremely infectious  and  fatal  character.  The  mortality 
at  the  height  of  the  epidemic,  which  was  limited  in 
its  extent,  was  100  per  cent.  Mild  cases  inter- 
mixed with  severe  have  been  noticed  in  many 
epidemics.  Mild  cases  of  plague  were  observed 
in  Calcutta,  Bombay,  Alexandria,  and  Oporto  some 
time  before  the  latal  cases  attracted  attention.  In 
Calcutta,  examination  of  the  blood  from  the  affected 
gland  showed  in  some  cases  the  characteristic 
bacillus,  but  in  others  none  could  be  detected. 

Morbid  Anatomy.  —  Decomposition  of  the 
corpses  is  not  accelerated  in  plague,  unless  in  the 
mixed  forms,  when  streptococci  are  present.  On 
the  skin  there  are  often  small  haemorrhages,  chiefly 
in  the  vicinity  of  the  bubo,  and  on  the  head,  arms, 
neck  and  shoulder  ;  these  haemorrhages  contain 
plague-bacilli.  Hsemorrhages  are  often  found  in 
the  muscles,  chiefly  in  those  of  the  abdomen  and 
of  the  temporal  bones,  as  well  as  in  the  muscles 
near  the  primary  bubo  ;  they  contain  polynuclear 
leucocytes  and  plague-bacilli.  The  characteristic 
appearance  in  a  necropsy  of  plague  is  that  of  en- 
gorgement and  haemorrhage,  nearly  every  organ  of 
the  body  participating  more  or  less.  There  is  also 
parenchymatous  degeneration  and  change  in  the 
heart,  liver,  spleen,  and  kidneys.  Pathological 
appearances  special  to  plague  occur  in  the  lymphatic 
glands,  lungs,  liver,  and  spleen.  There  is  no  other 
acute  infectious  disease  which  shows  a  similar 
multiple  inflammation  of  the  lymphatic  glands. 
The  enlargement  of  the  lymphatic  glands  may  be 
classed  as  haemorrhage.  The  appearance  of  the 
glands  depends  on  the  type  of  the  disease  and  the 
time  at  which  death  takes  place.  The  primary 
bubo  consists  of  a  number  of  congested  glands 
embedded  in  a  mass  of  extravasated  blood  with 
extensive  exudation  into  the  adjoining  areolar  tissue, 
the  larger  blood-vessels  being  often  involved.  This 
infiltration  contains  polynuclear  leucocytes  and 
plague-bacilli.  The  glands  in  the  bubo  are  swollen, 
varying  in  size  from  a  bean  to  a  walnut.  They 
present  a  blackish-red  appearance,  and  where  cut 
into  are  found  to  be  much  congested  and  of  a 
dark  purplish  colour.  In  cases  in  which  death 
takes  place  later,  the  swollen  and  infiltrated  glands 
show  signs  of  commencing  necrosis,  while  in  cases 
in  which  death  does  not  occur  till  the  eighth  or 
ninth  day  the  necrosis  has  advanced,  the  paren- 


chyma of  the  gland  contains  a  yellow  or  reddish- 
yellow  pus  enclosed  by  the  capsule,  and  the  severe 
changes  in  the  vicinity  of  the  lymphatic  gland  have 
usually  improved.  The  inner  walls  of  the  adjoining 
veins  near  a  primary  bubo  are  suffused  in  large 
patches,  or  are  permeated  with  smaller  hasmor- 
rhagic  points.  The  vein  itself  is  surrounded  by  a 
copious  inflammatory  exudation,  giving  the  tissue 
around  a  yellow  gelatinous  appearance.  From  the 
primary  bubo  a  chain  of  swollen  glands  may  be  seen 
extending  to  other  parts  of  the  body. 

In  the  septicemic  and  pneumonic  forms,  in  which 
the  primary  bubo  is  absent,  nearly  all  the  lymphatic 
glands  are  slightly  enlarged  and  pink  or  dark  red 
in  colour  ;  some  may  be  engorged.  In  the  pneu- 
monic form  there  are,  in  addition  to  the  general 
engorgement  of  the  lungs,  common  to  all  forms  of 
plague,  several  pneumonic  patches,  usually  scattered 
but  occasionally  connected  so  as  to  form  large  areas 
together  with  extravasations  on  the  pleura.  The 
patches  have  the  general  appearance  of  red  hepati- 
sation  with  an  enveloping  zone  of  intense  conges- 
tion. The  spleen  is  usually  enlarged,  and  in  the 
septicaemic  and  pneumonic  forms  of  plague  contains 
hsemorrhagic  infarcts.  Plague-bacilli  are  to  be 
found  in  the  different  varieties  of  plague,  in  the 
lymphatic  glands  and  the  serous  or  sanguinolent 
exudation  around  them,  in  the  blood,  spleen,  lungs, 
bile,  urine,  peritoneal  fluid,  and  fluid  of  the  brain. 
In  the  pneumonic  cases  they  may  be  found  only  in 
the  lungs  and  the  bronchial  glands. 

Diagnosis.  — The  difficulty  of  diagnosis  of  plague 
arises  from  the  several  types  and  forms  which  the 
disease  assumes.  In  the  epidemic  in  Bombay  in 
1896,  some  of  the  earlier  cases  with  swollen  glands 
and  throat-symptoms  were  mistaken  for  diphtheria. 
In  Jeddah,  where  pulmonary  symptoms  predomi- 
nated, the  earlier  cases  were  taken  for  influenza  ; 
in  Asencion  for  yellow  fever  and  gastro-enteritis  ; 
and  in  other  places  the  ambulant  or  mild  form  has 
been  mistaken  for  non-venereal  bubo,  syphilis, 
malaria,  parotitis,  and  even  the  effects  of  strain  or 
accident.  \t  the  commencement  of  an  epidemic 
the  clinical  symptoms  are  often  obscure,  and  bac- 
teriology alone  can  elucidate  the  question.  When 
fever,  the  peculiar  physiognomy,  hesitating  speech, 
staggering  gait  and  condition  of  the  tongue  are  met 
with,  an  examination  should  be  made  for  the  pre- 
sence of  buboes  or  of  pulmonary  disease,  and  this 
should  be  still  further  supplemented  by  an  exami- 
nation of  buboes,  blood  and  sputum  for  bacilli. 
By  puncturing  the  bubo,  even  at  its  earliest  stage, 
a  small  quantity  of  the  gelatinous  contents  can  be 
sucked  out  with  a  sterilised  glass  pipette  guarded 
at  the  mouth-end  by  sterilised  cotton  wool.  If  the 
contents  so  obtained  are  then  spread  on  a  glass 
slide  or  cover-glass,  gently  heated  as  in  the  ordinary 
preparation  of  a  microscopical  specimen,  coloured 
with  carbol-fuchsine  or  gentian-violet,  and  then  exa- 
mined by  a  J;;-inch  oil-immersion  lens,  the  field 
will  be  seen  to  be  covered  with  cocco-bacilli  or 
diplo-bacteria,  large  numbers  of  them  being  more 
deeply  stained  at  the  ends  than  in  the  centre.  No  j 
other  disease  with  swollen  glands  presents  microbes  | 
such  as  these.  Their  presence  is  sufficient  to  arouse  fi 
the  greatest  suspicion  at  any  time,  and  the  material  ] 
ought  at  once  to  be  taken  to  a  laboratory  where  the  'i 
bacilli  can  be  cultivated  and  the  confirmatory  tests  i' 
applied.  When  plague  is  known  to  prevail  in  a 
country  the  discovery  of  bacilli  by  microscopical  i 
examination,  combined  with  the  clinical  features,  1 
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is  sufficient  to  make  the  diagnosis  of  plague  a  cer- 
tainty. Should  the  case  come  under  observation 
at  a  later  stage  when  the  bubo  is  softened,  disin- 
tegrated and  in  a  purulent  condition,  no  bacilli 
may  be  found.  Then  the  serum-test  can  be  applied, 
the  blood  of  a  plague  patient  giving  the  specific 
agglutination-reaction  to  a  culture  of  plague-bacilli. 
In  pneumonic  plague  an  examination  of  the  sputum 
for  the  characteristic  bacilli  is  the  chief  diagnostic 
test.  In  the  fulminating  or  septic  type  of  plague, 
the  bacilli  early  invade  the  blood,  an  examination 
of  which  will  show  the  microbe.  In  these  cases 
several  blood-preparations  should  be  made.  In  all 
doubtful  cases  a  larger  quantity  of  blood  should  be 
taken  from  a  vein.  Occasionally  the  microbe  is 
found  in  the  urine,  and  in  the  milk  of  lying-in 
women. 

In  the  case  of  the  dead  body  the  post-morlejii 
appearances  and  the  detection  of  the  plague-bacillus 
in  the  primary  buboes  and  the  adjacent  inflammatory 
connective  tissues  or  in  the  blood,  spleen,  second- 
arily affected  glands,  bone-marrow,  bile,  urine, 
pneumonic  patches,  or  dropsical  fluid  of  the  lungs, 
establish  the  nature  of  the  disease. 

Treatment.  —  Curative. — Good  nursing  and 
stimulants  will  do  much  for  the  patient,  but  the 
struggle  is  between  the  natural  powers  of  the 
patient  and  the  weakness  or  virulence  of  the  mi- 
crobes. Neutralisation  of  the  toxin  and  destruc- 
tion of  the  plague-bacillus  without  harm  to  the 
patient  are  the  rational  objects  to  be  aimed  at  in 
treating  a  patient,  and  these  are  not  obtained  by 
any  ordinary  drugs.  The  only  known  method  of 
attempting  to  deal  with  the  problem  is  serum- 
therapy,  and  hitherto  this  method  has  varied  con- 
siderably in  its  results,  ranging  from  comparative 
success  to  complete  failure.  In  twenty-one  cases 
in  which  Versin's  serum  was  employed  in  China, 
the  mortality  was  only  7  per  cent.  In  Bombay  it 
practically  failed  ;  while  in  Oporto  out  of  142  cases 
treated  with  the  serum,  only  twenty-one  of  the 
patients  died,  which  is  equal  to  a  mortality  of  1478 
per  cent.  Possibly  the  difterences  are  due  to  dif- 
ferent methods  of  preparing  the  scrum.  The 
Chinese  serum  was  obtained  from  the  horse  after 
injecting  it  with  living  and  virulent  cultures,  but 
owing  to  the  dangers  attendant  on  this  method,  the 
Bombay  serum  was  prepared  by  injecting  dead 
cultures.  The  serum  used  at  Oporto  was  obtained 
by  injecting  horses  first  of  all  with  dead  cultures, 
and  then  with  living  and  virulent  cultures.  Greater 
success  was  obtained  at  Oporto  when  the  serum 
was  used  in  large  doses  and  when  employed  intra- 
venously. At  the  beginning  of  the  illness,  or  as 
soon  as  the  patient  came  under  observation,  an 
intravenous  injection  of  20  cubic  centimetres  of  the 
serum  was  given,  followed  by  two  subcutaneous 
injections  of  40  cubic  centimetres  each  in  the  first 
twenty-four  hours,  and  by  subcutaneous  injection 
of  from  10  to  20  cubic  centimetres  or  40  cubic 
centimetres  on  the  next  and  subsequent  days  until 
the  temperature  fell  to  normal  and,  in  some  cases, 
even  for  two  days  afterwards.  Calmetteand  Salim- 
bein  report  that  no  ill  results  ensued  from  these 
mjections,  further  than  an  occasional  erythema  and 
articular  pains,  which  were  no  more  intense  after 
the  intravenous  than  after  the  sul^cutaneous  injec- 
tions. 

As  regards  ordinary  treatment  the  best  results  are 
obtained  from  good  nursing,  early  confinement  to 
bed,  the  maintenance  of  the  recumbent  position  to 


prevent  syncope,  careful  feeding  and  general  treat- 
ment to  keep  up  the  patient's  strength  and  to  pre- 
vent complications.  To  control  the  febrile  sym- 
ptoms and  check  delirium,  ice-bags  to  the  head, 
sponging  of  the  body  and  the  use  of  hypnotics, 
which  are  not  depressants,  are  beneficial.  To  sus- 
tain the  action  of  the  heart  alcoholic  stimulants, 
ammonia,  strychnine  and  digitalis  may  be  employed. 
Complications  are  treated  on  general  principles  as 
they  arise.  The  pain  and  tenderness  of  buboes  are 
much  relieved  by  the  application  of  the  ice-bag, 
which  has  also  a  good  effect  on  the  infiltration. 
Other  applications  such  as  glycerine  and  belladonna 
and  poultices  have  been  found  useful.  The  bubo 
is  opened  when  pus  forms,  but  nothing  is  gained  by 
too  early  incision.  With  the  most  careful  treat- 
ment, however,  the  mortality  varies  according  to 
the  virulence  and  type  of  the  disease  and  the  race 
attacked.  The  mortality  varies  from  50  to  95  per 
cent,  of  those  attacked.  Europeans  in  recent  epi- 
demics have  had  even  a  lower  mortality  than  50. 

Preventive  measiars  in  an  infected  house. — The 
precautions  to  be  taken  by  the  physician  to  prevent 
the  spread  of  the  disease  in  the  family  consist  in 
notifying  the  case  to  the  local  authorities  on  whom 
rests  the  responsibility  for  carrying  out  the  neces- 
sary measures  to  prevent  extension  from  the  house. 
Until  the  local  authorities  can  take  action,  or  if  the 
circumstances  of  the  case  do  not  permit  of  removal 
to  the  hospital,  the  patient  should  be  strictly 
isolated  in  the  most  secluded  and  best  ventilated 
room  in  the  house.  A  solution  of  perchloride  of 
mercury  (1:500)  is  recommended  as  a  disinfectant. 
Sputum,  urine,  and  excreta  should  be  received  in 
vessels  containing  perchloride  of  mercury  of  this 
strength,  while  a  solution  of  half  this  strength  may 
be  used  in  vessels  for  soaking  soiled  clothes,  dis- 
infecting cups,  spoons,  iS;c.,  or  washing  the  hands 
of  the  medical  attendant  and  nurse  after  handling 
the  patient.  Nothing  from  the  patient  should  be 
discharged  down  a  watercloset  or  drain  without 
being  thoroughly  mixed,  and  left  in  contact,  with 
an  abundant  quantity  of  perchloride  solution, 
otherwise  rats  in  the  sewers  may  become  infected 
and  carry  the  disease  elsewhere.  In  the  event  of 
death,  a  sheet  soaked  in  the  strong  perchloride 
solution  should  be  wrapped  around  the  body,  and 
carbolic  sawdust  put  into  the  coffin. 

Of  preventive  measures  for  the  medical  attendant, 
the  nurse  and  the  relatives  who  may  have  close 
association  with  the  patient,  the  most  important  is 
inoculation  with  Haftlcine's  plague-prophylactic. 
This  prophylactic  consists  of  a  cuhure  of  plague- 
bacilli  in  broth  which  is  kept  in  a  state  of  growth 
for  six  weeks,  after  which  it  is  submitted  to  a 
temperature  of  70"  C.  for  one  hour  in  cider  to  kill 
the  bacilli.  The  mixture  is  then  standardised  and 
2  to  5  cubic  centimetres  are  employed  as  a  dose. 
Subcutaneously  injected  into  the  arm  or  the  flank, 
it  causes  in  a  few  hours  a  rise  of  temperature  to 
102°  F.,  sometimes  to  105°  F.,  intense  headache 
and  malaise  and  discomfort  which  usually  lasts 
about  48  hours.  At  the  site  of  the  inoculation  a 
painful  swelling  appears  which  necessitates  rest  for 
a  day  or  two  and  remains  evident  for  at  least  a 
week.  Observations  have  shown  that  the  inocula- 
tions with  Hafn<ine's  prophylactic  not  only  sensibly 
diminish  ihe  chances  of  Iieing  attacked  with  plague, 
but  also  if  attacked  reduce  the  chances  of  death. 
The  incidence  of  plague  among  those  not  inoculated 
has  been  shown  to  be  in  some  cases  four,  five,  and 
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nine  times  greater  than  among  the  inoculated,  and 
the  mortality  among  the  inoculated  only  two-thirds 
that  of  the  non-inoculated. 

General  measures  of  prevention  are  of  two  kinds, 
international  and  local.  The  international  were 
formulated  at  a  meeting  of  the  Powers  in  Venice  in 
1897.  Previous  to  that  time  many  of  the  European 
nations  adopted  quarantine-rules  framed  upon  those 
adopted  in  Venice  in  1485.  These  consisted  in 
the  isolation  in  lazarettos  of  all  persons  from  an 
infected  port  or  country,  and  the  detention  and 
disinfection  of  goods  and  merchandise  by  exposure 
to  the  sun,  for  a  period  at  first  of  40  days,  and 
later  on  for  a  shorter  time.  The  rules  were  based 
mainly  on  merchandise  being  the  principal  carrier 
of  the  infection.  As  commerce  increased  the  in- 
convenience of  this  system  became  extremely 
burdensome,  and  it  became  recognised  that  in  the 
conveyance  of  disease  infected  persons  were  more 
dangerous  than  merchandise.  Disinfection  by 
steam  and  other  means  had  also  become  more 
precise  and  could  be  effected  in  a  few  hours.  To 
prevent  importation  by  infected  persons  it  was  only 
necessary  to  know  the  period  of  incubation  of  the 
disease ;  to  deal  with  the  sick  coming  from  an 
infected  locality,  to  disinfect  infected  articles  and 
to  detain  or  keep  under  surveillance  the  healthy 
during  a  period  which  is  considered  to  be  the 
longest  for  the  incubation  of  the  disease.  That 
period  has  been  fixed  at  the  Venice  Conference  at 
ten  days.  Rules  were  framed  regulating  these 
measures  for  arrivals  both  by  sea  and  by  land. 
Every  Power  also  bound  itself  to  notify  to  the 
others  every  outbreak  of  plague  and  to  issue  a 
bulletin  weekly.  A  place  is  considered  infected 
until  ten  days  have  elapsed  after  disinfection  from 
the  last  case.  Since  the  Venice  Conference  two 
other  measures  suggest  themselves,  based  on  further 
information  obtained  about  plague.  The  first  is 
the  use  of  the  protective  power  of  HafTkine's 
prophylactic,  and  the  second  is  the  destruction  of 
rats  at  infected  ports  and  on  the  voyage  on  ships 
from  infected  ports,  and  in  countries  and  localities 
in  much  communication  with  infected  places. 

The  practical  application  of  Haffkine's  prophy- 
lactic to  the  crews  of  all  ships  and  boats,  large  and 
small,  coming  from  infected  ports  would  probably 
largely  reduce  the  danger  of  the  importation  of 
plague.  Similarly,  under  certain  circumstances 
and  precautions  the  protection  afforded  to  pas- 
sengers or  travellers  desirous  of  crossing  the 
frontiers  into  a  healthy  country  would  prove  very 
valuable. 

Local  measures  in  an  infected  locality  are  based 
on  the  facts  that  early  information  is  absolutely 
essential,  that  plague  is  due  to  a  microbe,  that  the 
sick  person  is  infective,  that  the  period  of  incuba- 
tion is  usually  not  more  than  ten  days,  that  the 
soiled  personal  linen  of  the  sick  may  carry  the 
disease,  that  rats  distribute  the  infection,  and  that 
Hafflvine's  prophylactic  is  protective.  Notification 
of  sickness  to  the  local  authorities,  isolation  of  the 
sick  and  the  removal  of  the  healthy  from  the 
infected  house  until  it  has  been  disinfected,  and 
the  destruction  of  all  rats  are  measures  of  the  first 
importance.  For  villages  and  small  towns  the 
removal  of  all  the  inhabitants  on  the  infected  area 
into  camps  is  a  very  valuable  measure  ;  but  for 
large  cities  this  is  impracticable.  In  such  cases 
inoculation  with  Haffkine's  prophylactic  not  only 
of  the  inmates  of  the  infected  house  but  also  of  the 


inhabitants  of  the  houses  around  the  house,  forming 
a  zone  of  comparatively  immune  persons,  is  the 
most  effective  substitute. 

By  the  destruction  of  rats  and  mice  before  plague 
is  imported  the  chances  of  the  disease  developing 
into  an  extensive  epidemic  is  very  much  lessened. 
If  this  has  not  been  done,  it  is  an  essential  part  of 
the  sanitary  measures  against  the  spread  of  plague 
that  the  destruction  of  rats  and  mice  should  be 
commenced  as  soon  as  plague  is  recognised.  A 
systematic  and  regular  inspection  of  houses  in  the 
poorer  quarters  and  in  the  neighbourhood  of  the 
docks,  warehouses,  grain-depots,  and  other  build- 
ings which  are  likely  to  contain  rats,  is  necessary. 
The  measures  of  destruction  are  to  be  directed  not 
only  to  the  locality  in  which  the  rats  are  dying  but 
also  to  the  adjacent  localities,  and  the  disposition 
of  the  rats  to  migrate  is  to  be  borne  in  mind  in 
order  that  on  the  first  appearance  of  this  pheno- 
menon the  rats  coming  into  a  healthy  locality  may 
be  destroyed.  Dead  rats  should  not  be  removed 
until  boiling  water,  carbolic  acid  or  corrosive  sub- 
limate is  thrown  plentifully  over  their  bodies  to  kill 
infected  fleas  on  them  which  are  liable  to  convey 
infection.  W.  J-  R-  Simpson. 

PLESSOR  (ir\7j(r(ra),  I  strike). — A  hammer-like 
instrument  used  in  percussicsn,  for  striking  the 
surface  of  the  body,  either  directly  or  indirectly. 
See  Physical  Examination. 

PLETHORA  (7r\7)0a.,  I  fill).— Fulness  of  blood. 
A  condition  in  which  the  vessels  of  the  body  gener- 
ally, or  of  any  part,  are  over-distended  with  blood. 
See  Blood,  Morbid  Conditions  of ;  and  Circula- 
tion, Disorders  of. 

PLEURA,  Diseases  of. — The  serous  membrane 
which  lines  each  cavity  of  the  chest,  and  is  so  re- 
flected as  to  cover  the  lung,  is  not  infrequently  the 
seat  of  disease.  As  in  its  anatomical  and  physio- 
logical relations,  so  also  in  its  diseases,  it  presents 
analogies  to  the  lining  membrane  of  a  joint.  Its 
diseases  may  be  of  external  or  of  internal  causation. 
They  may  be  considered  under  the  following  head- 
ings : — 

Pleura,  Injuries  of,  p.  1268. 

Pleura,  Inflammation  of,  p.  1268. 

Pneumothorax,  p.  1282. 

Pleura,  Dropsy  of,  p.  1285. 

Pleura,  Hasmorrhage  into,  p.  1286. 

Chylothorax,  p.  1286. 

Pleura,  Morbid  Growths  in,  p.  1286. 

Pleura,  Surgery  of,  p.  1286. 

1.  Pleura,  injuries  of. — These  may  be  caused 
in  several  ways  :  ( l )  by  blows  upon  the  chest — and 
in  this  case  there  is  usually  at  the  same  time  an  injury 
to  the  lung-tissue,  the  effects  of  which  may  over- 
shadow the  pleural  lesion  and  its  results  ;  (2)  by 
direct  wounds  with  a  knife  or  blunter  instrument, 
or  a  bullet  ;  and  (3)  by  fractured  ribs.  With  the 
surgical  aspect  of  these  cases  we  are  not  now  con- 
cerned ;  the  pleural  consequences  may  be  gathered 
from  the  following  paragraphs. 

2.  Pleura,  Inflammation  of. — Synon.  : 
Pleurisy  ;  Fr.  Pleuresie  ;  Ger.  Pleuritis. 

Pleurisy  is  defined  as  an  inflammation  of  the 
pleura,  of  whatever  nature  and  extent.  Clinically 
and  pathologically,  pleurisy  is  the  most  common  of 
the  serous  inflammations,  and  dift'ers  only  in  its 
accidents  from  inflammation  of  serous  membranes 
elsewhere. 
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Etiology. — The  causes  of  pleurisy,  if  local, 
may  be  obvious  enough  ;  if  general,  not  so  obvious. 
Of  local  causes  the  chief  are  wounds  or  bruises  of 
the  chest-wall  ;  fracture  of  the  ribs  ;  caries  of  the 
spine  ;  aneurysm  ;  escape  of  irritating  matter  into 
the  pleural  cavity,  whether  from  the  costal  side  as 
in  periostitis  or  osteitis,  or  from  the  pulmonary  side 
as  in  tuberculosis  and  in  disease  of  the  bronchial 
glands,  or  from  the  side  of  the  abdomen  as  in 
gall-stone,  hydatid,  renal  stone,  ulcers,  subphrenic 
abscess  and  the  like.  Foreign  bodies,  again,  such 
as  bones  or  coins  from  the  oesophagus  or  larynx, 
have  been  known  to  find  their  way  into  the  pleural 
cavity.  Acute  pleurisy,  the  result  of  local  causes, 
is  usually  more  or  less  proportioned  to  these  in  its 
severity  and  duration  ;  pleurisy  of  general  or  sys- 
temic causation,  on  the  other  hand,  though  less 
regular  in  its  career  than  pneumonia,  has  a  certain 
uniformity.  The  general  or  systemic  causes  of 
pleurisy  are  now  far  better  known.  Between  the 
ages  of  twenty  and  forty  at  least  two-thirds  of  them 
are  tubercular.  That  the  majority  of  cases  of  acute, 
as  well  as  of  the  more  latent  pleurisies  (p.  1273), 
are  tubercular  is  proved  (l)  by  large  injections  of 
the  serum  into  guinea-pigs  (20  c.c.  the  first  day, 
and  as  much  again,  freshly  drawn  off,  on  the 
second)  ;  (2)  by  cultures  on  peptone-jelly  containing 
blood  ;  (3)  by  tuberculin  after  the  fever  has  fallen, 
or  in  apyretic  intervals  ;  (4)  by  Courmont's  agglu- 
tinin-tests  {p.  723),  wherein  the  pleuritic  serum  of 
tuberculous  cases  is  said  to  be  more  effectual  than 
the  blood-serum.  In  children  the  pneumococcus  is 
often  the  cause,  and  sets  up  pleurisy  without  recog- 
nisable pneumonia.  A  chill  may  be  the  immediate 
cause  of  acute  pleurisy  ;  but  chill  must  be  associated 
with  other  factors.  A  rheumatic  or  gouty  habit  is 
suspected  in  some  cases,  and  probably  with  good 
reason  ;  in  a  few  the  influence  of  syphilis  has  been 
recognised.  The  depression  of  over-work  or  harass, 
the  debility  of  previous  illness,  and  the  poison  of 
malaria,  are  among  the  contingencies  which  enable 
this  microbe  or  that  to  get  a  hold  ;  and  of  these 
latter  causes  the  B.  tuberculosis  is  the  most  common. 
Tuberculosis  confined  to  the  pleura  is  the  least 
menacing  and  the  most  curable  of  its  manifestations  ; 
but  the  patient  must  be  watched  for  some  years 
afterwards.  Acute  pleurisy  often  occurs  as  a  part, 
or  as  a  complication,  of  other  diseases.  Thus  in 
acute  pneumonia  it  is  rarely  absent,  and  may  run 
on,  especially  in  children,  to  empyema  ;  and  in  this, 
or  in  a  serous  effusion,  the  pneumococcus  may  be 
found,  or  its  toxins  only  may  have  entered  the 
cavity.  It  occurs,  as  cardiac  valvulitis  and  peri- 
carditis occur,  in  acute  rheumatism,  but  less  fre- 
quently. Rheumatic  pleurisy  is  very  acute,  is  apt 
to  be  bilateral,  does  not  run  to  large  effusion,  and 
is  of  no  long  duration.  Acute  pleurisy  following 
scarlatina  is  usually  dependent  upon  a  rheumatic  or 
nephritic  sequel  ;  if  it  arise  otherwise  in  this  malady 
the  pleurisy  more  often  tends  from  the  outset  to 
empyema,  as  it  does  in  typhoid  fever  also.  Pleurisy 
arises  sometimes  after  influenza  and  after  measles, 
when  it  is  probably  due  to  infection  from  the  lung  ; 
and,  with  or  without  obvious  pneumonia,  after 
enteric  fever,  when  Eberth's  bacillus  may  be  found 
in  the  effusion.  Not  a  few  cases  of  empyema  due 
to  actinomycosis  are  on  record.  Pleurisy  is  also, 
like  pericarditis,  no  uncommon  consequence  of 
disease  of  the  kidneys,  or  of  arterio-sclerosis  without 
Bright's  disease  ;  when  the  effusion  may  be  either 
dropsical  or  the  product  of  a  pleuritis.    In  septi- 


cemia and  in  pysemia  a  low  pleurisy  often  arises, 
as  like  effusions  arise  in  the  joints,  and  may  be 
equally  or  more  latent  ;  or,  again,  it  may  be  caused 
by  the  rupture  of  a  pyemic  abscess  of  the  lung  or 
of  a  caseous  gland  into  the  cavity.  The  origin  of 
the  pleurisy  in  puerperal  and  other  septic  peritonitis 
is  by  way  of  the  lymph-channels  between  the 
diaphragm  and  the  pleura  ;  and  its  supervention  in 
some  cases  of  abscess  of  the  liver  may  receive  a  like 
explanation,  though  in  others  the  passage  is  direct, 
by  ulceration.  Reversely,  septic  pleurisies  may 
extend  sometimes,  though  very  rarely,  from  the 
pleural  to  the  peritoneal  cavity.  Furthermore,  a 
septic  pleurisy  may  arise  directly  in  a  person  ex- 
posed to  insanitary  conditions,  when  it  is  often 
preceded  by  sore-throat ;  such  cases  often  lead 
rapidly  to  sero-purulent  effusion,  and  are  of  the 
graver  kind.  Empyema  as  a  secondary  suppuration 
may  appear  alone  ;  for  instance,  in  such  conditions 
as  otitis  media.  Actinomycosis  must  not  be  over- 
looked, it  is  probably  a  more  common  cause  of 
pleurisy  and  empyema  than  we  are  quite  aware  of. 
Acute  pleurisy,  when  'idiopathic,'  is  more  often  on 
the  left  side  (three  to  two),  and  is  rarely  bilateral. 
When  due  to  such  infections  as  acute  rheumatism 
or  nephritis,  it  may  be  bilateral,  though  rarely  of 
equal  severity  on  the  two  sides. 

Acute  pleurisy  is  common  at  all  ages ;  it  is 
recorded  often  within  the  first  six  months  of  life  ; 
in  baVjies  it  is  easily  overlooked  unless  there  be 
abundant  effusion,  and  not  rarely  even  then.  In 
children  the  symptoms  are  often  very  latent,  neither 
cough  nor  pain  being  manifest,  or  pain  may  be 
referred  to  the  abdomen  ;  moreover,  on  account  of 
the  great  mobility  of  the  parts,  there  is  little  obvious 
displacement  of  viscera  :  yet  pleurisy  is  really  more 
common  under  one  year  than  between  tlie  ages  of 
two  and  five  years.  At  the  age  of  five  it  is  frequent, 
but  it  reaches  its  maximum  frequency  in  middle 
life  (oet.  35-45).  The  younger  the  child  the  more 
readily  the  effusion  becomes  purulent  ;  it  is  more 
often  pneumococcal  than  in  the  adult.  In  many 
cases  the  suppuration  extends  to  the  pericardium, 
but  this  is  more  common  perhaps  in  older  children. 
Some  pleuritis,  of  course,  may  often  result  from 
extension  of  pericarditis,  but  it  is  usually  unimpor- 
tant. Cases  of  simple  inflammatory  pleurisy  have 
been  recorded  in  persons  beyond  threescore  years 
of  age  ;  but  in  aged  persons  it  is  rare,  and  presents 
little  reaction  or  pain.  The  male  sex  is  more  often 
affected  than  the  female,  in  the  ratio  of  about  seven 
to  five  ;  the  difference  may  be  due  to  the  greater 
exposure  of  men  to  changes  of  weather  ;  pleuriSy 
is  often  said  to  vary  in  prevalence  with  pneumonia, 
and  to  be  most  frequent  in  April.  With  the  advance 
of  our  knowledge  of  the  subject,  however,  the 
number  of  cases  of  pleurisy  attril)uted  to  '  chill '  is 
growing  less  and  less,  while  the  class  of  tubercular 
pleurisies,  favoured  by  chill  or  other  depressing 
conditions,  is  receiving  larger  and  larger  accessions. 
Under  one  form  or  another  pleurisy  is  credited 
with  about  2  per  cent,  of  the  deaths  in  England, 
and  with  about  I  per  cent,  of  the  deaths  of  patients 
in  public  hospitals. 

MoRiiiD  Anatomy.  (By  Dr.  Sidney  Martin.) — 
The  anatomical  characteristics  of  inflammation  of 
the  pleura  do  not  differ  from  those  of  inflammation 
of  the  pericardium  or  peritoneum,  with  the  excep- 
tion that  purulent  inflammation  is  more  common 
than  is  the  case  with  the  pericardium. 

In  acute  dry pkwisy  the  surface  of  the  membrane 
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is  congested,  and  may  show  ecchymoses  ;  while  on 
the  surface  is  a  false  membrane  composed  of 
fibrin  entangling  leucocytes.  Some  slight  effusion 
no  doubt  occurs,  being  the  liquid  left  after  the 
coagulation  of  the  fibrin  with  the  plasma.  As  a 
rule,  red  blood-corpuscles  do  not  exude  in  any  con- 
siderable number.  Proliferation  of  the  pleural  cells 
occurs,  with  the  formation  underneath  of  granula- 
tion-tissue, containing  new  vessels.  The  costal 
pleura,  as  a  rule,  is  affected  sooner  and  more  severely 
than  the  visceral.  Acute  dry  pleurisy  may  resolve 
without  adhesions  being  formed  to  any  extent. 
When,  however,  it  occurs  between  the  lobes  of  the 
lung,  adhesions  commonly  result.  The  formation 
of  adhesions — that  is,  of  fibrous  tissue  binding  to- 
gether two  layers  of  the  pleura — does  not  differ  from 
the  formation  of  fibrous  tissue,  as  the  result  of  any 
other  form  of  inflammation.  The  fibrin  is  absorbed, 
and  the  leucocytes  for  the  most  part  disappear. 
The  fibrous  tissue  is  formed  from  the  fibroblasts  of 
the  granulation-tissue,  which,  with  the  new  vessels, 
is  derived  from  the  permanent  tissue  beneath.  In 
the  process  of  healing  of  dry  pleurisy  some  account 
must  be  taken  of  the  causes  of  the  inflammation. 
Thus,  in  non-tubercular  pleurisy,  the  events  are  as 
above  described  ;  but  when  the  disease  is  tubercular 
a  greater  thickening  of  the  layers  of  the  pleura 
occurs,  and  adhesion  almost  constantly  results. 

Pleu7'isy  ivith  effusion  is  another  phase  of  inflam- 
mation of  the  pleura.  All  the  features  of  dry 
pleurisy  are  present,  but,  in  addition,  the  cavity 
contains  a  greater  or  less  amount  of  liquid  effusion. 
The  amount  of  this  varies  considerably.  It  may 
be  as  large  as  lOO  or  150  ounces.  The  fluid  some- 
times contains  flocculi  of  fibrin,  or  meshes  of  fibrin 
may  traverse  the  fluid  as  it  lies  in  the  pleural  cavity, 
when  withdrawn  during  life  the  fluid  is  yellowish 
or  slightly  green,  alkaline,  and  with  a  specific 
gravity  usually  between  1016  and  1023.  Micro- 
scopically, it  contains  a  few  leucocytes,  some  endo- 
thelial cells  derived  from  the  pleura,  and  a  few  red 
corpuscles.  The  leucocytes  and  endothelial  cells 
are  frequently  swollen.  The  fluid  usually  coagu- 
lates spontaneously  after  removal  during  life,  form- 
ing a  soft  gelatinous  clot.  The  coagulation  either 
occurs  at  once,  or  may  take  several  hours.  It  is 
hastened  by  the  addition  of  blood.  The  average 
composition  is  as  follows  :  3 '5  to  5  gr.  per  cent,  of 
albuminous  substances,  I '5  to  3  per  cent,  consisting 
of  serum-globulin,  I  to  3  per  cent,  of  serum-albu- 
men, and  0-02  to  I  per  cent,  of  fibrin.  The  ex- 
tractives present  are  chiefly  sugar  and  cholesterin  ; 
but  urea,  uric  acid,  leucine,  and  tyrosine  have  also 
been  found.  Hemorrhage  may  occur  in  a  pleuritic 
effusion,  due  either  to  the  tubercle-bacillus  or  to 
one  of  the  other  bacteria  causing  the  disease. 
The  fluid  removed  by  the  aspirator  is  distinguished 
from  pure  blood  by  its  watery  character,  and  by  its 
specific  gravity,  which  is  lower  than  that  of  blood. 
In  acute  cases  the  blood  is  slightly  darker  in  colour, 
but  differs  from  the  blackened  bloody  effusion  ob- 
served in  some  cases  of  malignant  disease  of  the 
lung.  Purulent  effusion.,  or  e>?ipyema,  is  a  specific 
result  of  certain  of  the  micro-organisms  causing  the 
pleurisy.  The  anatomical  changes  in  the  pleura 
are  practically  the  same  as  previously  described, 
but  the  fluid  which  is  exuded  contains  an  enormous 
number  of  the  leucocytes  characteristic  of  pus. 
These  are  chiefly  the  polynuclear  neutrophile  leuco- 
cytes, and  are  seen  in  various  degrees  of  degenera- 
tion.   The  character  of  the  purulent  effusion  varies 


in  different  cases,  from  a  serous  effusion  containing 
an  excess  of  leucocytes,  whereby  it  is  made  turbid, 
to  a  thick  creamy  pus  of  a  slightly  greenish  tint. 
The  process  of  repair  in  pleuritic  effusion  takes 
place  first  of  all  by  the  absorption  of  the  liquid 
effusion  ;  subsequently  by  the  changes  which  have 
been  previously  described  as  occurring  in  dry 
pleurisy.  Adhesions  commonly  result,  and  retrac- 
tion of  the  side  of  the  chest,  due  mainly  to  the 
inefficient  expansion  of  the  lung.  When  the  pleu- 
ritic effusion  is  tubercular  in  origin,  great  thickening 
of  the  pleura  results  during  repair,  and  a  greater 
retraction  than  in  non-tubercular  pleurisy.  In  em- 
pyema repair  occurs  after  the  pus  has  been  evacuated, 
though  it  is  possible,  from  the  occurrence  of  calca- 
reous plates  in  the  pleura,  that  a  small  collection  of 
pus,  usually  tubercular  in  origin,  may  be  absorbed, 
and  repair  take  place,  without  its  being  evacuated. 
In  repair  of  empyema  after  an  opening  has  been 
made  in  the  chest,  great  thickening  of  the  pleura 
results,  owing  to  the  abundant  granulation-tissue 
that  is  formed,  and  complete  repair  may  not  take 
place  for  many  months  or  not  at  all,  a  sac  being  left 
exuding  a  small  quantity  of  pus  from  greatly 
thickened  walls. 

Putrid  effusion  and  empyema  occur  by  direct 
infection  from  the  lung  (as  in  cases  of  gangrene  or 
pneumothorax)  ;  when  the  pleura  communicates 
with  the  oesophagus  (as  in  cases  of  cancerous  stric- 
ture) ;  when  the  empyema  results  from  a  subphrenic 
abscess  ;  and  in  some  cases  of  septicaemia,  with  in- 
farction of  the  lung. 

In  cases  of  large  effusion  the  lung  is  found  com- 
pressed, and  often  bound  down  by  false-membranes 
extending  from  the  walls  of  the  cavity.  In  adults 
the  lung  is  usually  found  in  the  space  between  the 
vertebrae  and  scapula  ;  it  retracts  primarily  by  its  own 
elasticity,  withdrawing  itself  upwards,  inwards,  and 
backwards,  and  may  be  compressed  to  one-quarter 
or  even  one-eighth  of  its  normal  volume  ;  it  is  then 
flattened,  leathery,  bloodless  and  airless,  and  will 
sink  in  water.  In  recent  cases  as  the  pressure  sub- 
sides, the  lung  may,  and  generally  does,  recover 
much  of  its  former  volume  ;  and  it  is  surprising  how 
fully  the  lung  may  re-expand  in  spite  of  false- 
membranes,  bands,  and  prolonged  compression. 
Nevertheless,  either  complete  or  partial  adhesions 
or  bands  of  connective  tissue  generally  remain  in- 
definitely after  acute  pleurisy  ;  and  for  the  most 
part  do  no  direct  harm.  If  the  lung  fail  to  re- 
expand  to  any  extent,  the  deficiency  is  made  up  by' 
the  falling  inwards,  partly  of  neighbouring  soft 
parts,  and  partly  of  the  chest-wall.  But  on  the 
other  hand,  false-membranes  and  bands  as  well  as 
the  fettered  lung  are,  or  may  become,  the  seat  of 
degenerative  processes,  and  especially  of  tuberculosis 
and  of  fibrosis.  During  empyema  the  contact  of 
pus  promotes  ulcerative  and  septic  changes  in  the 
lung,  as  it  may  do  likewise  in  the  vertebrae,  ribs,  and 
other  neighbouring  parts.  Thus  the  pus,  finding 
for  itself  a  passage  ip  the  direction  of  least  resist- 
ance, may  pierce  lung  or  thorax,  and  establish  a 
pulmonary  or  costal  fistula. 

Subpleural  ecchymoses,  though  often  accompany- 
ing evidences  of  inflammation,  are  not  always 
caused  by  pleurisy.  They  occur  in  deaths  of 
children  after  broncho-pneumonia  and  diphtheria ; 
but  there  is  usually  a  patch  of  pleuritic  inflamma- 
tion upon  and  co-extensive  with  them.  As  the 
punctiform  ecchymosis  of  Tardieu,  they  may  also 
be  found  on  the  heart,  pericardium,  and  thymus 
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glands,  and  are  not  by  any  means  peculiar  to  deaths 
by  pleurisy  ;  but  are  probably  always  associated  with 
obstruction  to  the  entrance  of  air  into  the  lung. 

In  all  cases  the  position  of  the  heart  and  other 
viscera  must  be  observed,  and  the  chambers  of  the 
heart,  the  pulmonary  artery,  the  inferior  vena  cava, 
and  other  vessels  examined  for  clots.  In  empyema 
a  careful  examination  of  the  body  for  secondary 
abscesses  must  be  made,  not  forgetting  the  brain. 

Clinical  Characters  and  Varieties.  —  For 
mere  convenience  pleurisy  may  be  divided  into  six 
varieties,  as  follows  :  (a)  Dry  ;  (j8)  Acute  ;  (7)  Dia- 
phragmatic; (5)  Quiet,  with  laj-ge  effusion;  (e) 
Tubercular  ;  (()  Fibroid.  Each  of  these  requires 
separate  consideration.  Effusion,  when  present, 
may  be  serous  or  may  be  purulent,  or  a  serous 
effusion  may  change  into  a  purulent  ;  but  since 
antiseptic  precautions  in  operative  procedure  have 
been  perfected,  this  perversion  comes  more  rarely 
under  observation. 

(o)  Dry  Pleurisy. — This  is  so  called  not  because 
it  is  attended  by  no  eftusion,  but  because  the  effu- 
sion is  so  slight  as  to  escape  notice.  Usually,  it  re- 
sults in  an  adhesion  of  the  opposite  surfaces  of  the 
membrane.  It  may  not  be  revealed  by  any  sign  or 
symptom  during  life.  Adhesions,  more  or  less 
extensive,  due  to  this  process,  are  very  often  found 
after  death.  Dry  pleurisy  may  occur  alone,  or  as  a 
complication  of  irritative  changes  in  neighbouring 
tissues,  as  in  the  lung  or  chest-wall.  It  is  common 
in  Bright's  disease.  It  is  rarely  absent  from  the 
surface  of  an  infarct,  and  may  give  rise  to  substantial 
and  recurrent  effusion  of  an  aseptic  kind.  Such 
is  the  obscure  origin  of  many  a  pleurisy  in  elderly 
persons.  Pain  or  pyrexia,  more  or  less  fugitive, 
may  accompany  dry  pleurisy  ;  but  in  many  cases 
they  pass  unnoticed.  .Should  attention  be  drawn  to 
the  chest,  friction  may  generally  be  detected  at 
some  stage.  An  obscure  pain  in  the  chest  or  loin, 
or  a  frequent  teasing  dry  cough,  may  at  times  be 
traced  by  the  close  observer  to  a  patch  of  dry 
pleurisy  in  some  part  of  the  chest.  A  friction-sound 
due  to  such  a  patch  may  be  transient,  or  may  be 
audible  for  many  weeks.  Dry  pleurisy,  as  such,  is 
not  revealed  by  radiography.  It  is  supposed  that 
some  of  the  pains  in  the  chest  which  accompany 
phthisis  are  clue  to  the  intercurrence  of  dry  pleurisy  ; 
but  they  are  as  frequently  myalgic  (from  cough)  or 
neuralgic.  On  the  other  hand  a  friction-sound,  as 
in  the  upper  scapular  area,  may  be  the  first  sign  of 
tubercular  infection,  and  not  infrequently  of  a 
rapid  case.  Dry  pleurisy,  with  its  resulting 
adhesions,  is  rarely  directly  injurious  ;  indeed,  it  is 
rather  a  safeguard  when  any  destructive  process, 
such  as  phthisical  ulceration,  threatens  to  bore  into 
the  pleural  cavity.  If  it  fail,  and  morbid  matters 
escape  into  the  cavity,  acute  pleurisy  and  pneumo- 
thorax are  the  probable  consequences.  Dry  pleurisy 
often  ends  in  but  slight  thickening,  the  two  pleural 
surfaces  adhering  without  much  increase  of  sub- 
stance. In  other  cases  the  thickening  may  be  con- 
siderable, but  this  probably  would  indicate  some  more 
persistent  irritation,  such  as  we  find,  for  example, 
in  those  dense  coverings  which  often  invest  the 
apex  of  a  lung  in  chronic  phthisis.  Tuberculosis 
apart,  the  remoter  consequences  of  dry  pleurisy  are 
rarely  of  importance.  In  some  instances  it  may  limit 
the  chest-movements,  or  may  tie  the  parts  so  as  to 
cause  transient  pains,  described  as  dragging  or 
tightening.    Such  pains  are  usually  referred  to  the 


sub-axillary  or  sub-mammary  regions,  and  may  be 
really  annoying  ;  more  often  they  do  harm  by 
ministering  to  needless  fears.  A  generally  adherent 
lung  is  usually  retracted,  and  is  more  liable  to 
tubercular  disease,  active  or  fibrous.  It  is  said  that 
in  rare  cases  hypertrophy  of  the  heart  has  resulted 
from  embarrassment  of  its  action  by  pleural  bands. 
Dr.  Bowditch  told  the  writer  that  he  had  seen  this 
result  twice  at  least. 

It  is  useless  to  prescribe  treatment  for  a  disease 
which  escapes  observation,  or  is  but  a  secondary 
event  in  the  course  of  more  serious  processes. 
Where  dry  pleurisy  is  found,  and  is  doing  harm  by 
exciting  cough  or  otherwise,  the  best  practice  is  to 
place  two  or  three  light  blisters  in  succession  over 
the  affected  part,  and  to  watch  the  patient  closely, 
especially  his  temperature  and  his  urine. 

(/3)  Acute  Pleurisy. — Acute  pleurisy  generally 
appears  as  an  important  illness.  In  the  large 
majority  of  cases  it  is  unilateral,  and  perhaps  never 
are  both  sides  attacked  simultaneously.  Bilateral 
cases  are  rheumatic  or  tubercular.  It  sets  in  with 
fever,  pain,  embarrassment  of  the  breathing,  and 
cough — sometimes  catarrhal,  usually  reflex.  These 
symptoms  bear  no  certain  proportion  to  each  other. 
The  fever  has  no  very  characteristic  type,  but  is 
what  is  known  as  a  symptomatic  pyrexia.  Speaking 
generally,  a  rigor  of  onset  would  indicate  pneu- 
monia, but  there  is  often  a  succession  of  lesser 
chills.  Nor  are  there  any  very  definite  stages  of 
increment,  but  rather  a  daily  fluctuation  of  remittent, 
more  rarely  of  intermittent  type,  with  evening  rise  ; 
the  elevations  not  often  reaching  and  rarely  exceed- 
ing 40°  C.  (104'' F.).  Peter  stated  that  the  tem- 
perature of  the  affected  side  is  higher  by  l°-3°  F.  ; 
falls  with  effusion,  but  rises  again  if  this  become 
purulent.  At  first  the  blood-pressure  is  high,  the 
pulse  being  small  and  hard  ;  after  the  first  onset  the 
pressure  falls,  and  the  pulse  becomes  dicrotic.  A 
quick  pulse  is  characteristic  of  pleurisy  in  most  of 
its  forms,  even  if  there  be  no  fever  ;  for  it  is  by  this 
frequency  rather  than  by  more  powerful  contrac- 
tions of  the  heart  that  blood-pressure  is  kept  up 
fairly  well  even  when  large  pulmonary  areas  are 
restricted,  or  the  auricles  compressed.  The  arterial 
pressure  therefore  should  be  closely  watched  in  cases 
of  copious  effusion.  In  severe  cases  the  difterence 
of  pressures  in  inspiration  and  expiration  may  be 
very  perceptible,  and  occasionally  the  pulsus  paro- 
doxus  has  been  recorded.  As  the  effusion  reaches 
its  height,  the  fever  in  acute  pleurisy  gradually  re- 
cedes, unless  the  case  approaches  to  the  form  (S)  : 
and  the  fever  may  subside,  may  fluctuate,  or  may 
drift  into  hectic.  The  pain  is  often  very  character- 
istic, but  at  other  times  is  variable,  and  even  de- 
lusive. Most  commonly  it  appears  as  a  stitch  in 
the  side,  about  the  level  of  the  false  ribs,  which  is 
intensified  by  inspiration  and  cough.  The  deep 
breath  when  partly  drawn  is  cut  short,  as  if  with  a 
stab,  while  the  face  of  the  patient  is  wrung  with  an 
expression  of  sudden  distress.  Such  inspirations 
are,  however,  instinctively  avoided,  and  may  have 
to  be  called  for  by  the  physician,  so  that  the  face 
may  speak  rather  of  apprehended  than  of  actual 
suffering  ;  in  either  case  the  expression  is  a  telling 
one  to  the  practised  observer.  The  fixed  aire  nasi, 
which  are  dilated  but  do  not  oscillate  as  in  some 
other  kinds  of  dyspnoea,  the  parted  lips,  the  bright 
eye  of  fresh  fever,  the  cheeks  flushed  but  not  con- 
gested as  in  pleuro-pneumonia,  the  preoccupied  and 
apprehensive  expression,  the  posture  semi-erect, 
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slightly  bent  forward  and  toward  the  affected  side, 
the  shallow  breathing,  the  fixed  chest,  the  hand  on 
the  side,  the  curt  speech,  the  stifled  dry  cough, 
make  up  a  clinical  picture  often  seen,  and  easy  of 
recognition.  It  is  a  curious  fact  that  these  sym- 
ptoms of  distress  are  generally  more  marked  in  a 
robust  patient,  or  one  previously  healthy,  than  in 
the  weakly,  ailing,  or  cachectic.  The  pain,  how- 
ever, may  wander  from  the  lateral  or  antero-lateral 
aspect  of  the  lower  ribs,  and  appear  in  the  hypo- 
chondrium,  or  even  on  the  opposite  side.  At  other 
times  it  may  become  more  diffused,  and  play  upon 
the  brachial  plexus,  darting  from  the  clavicular  and 
scapular  districts  to  the  upper  chest,  shoulder,  or 
arm.  This  radiation  is  more  common  in  the  dia- 
phragmatic variety  (7).  In  some  bad  cases  of 
empyema  the  pain  is  very  distressing  and  pro- 
longed. Severe  abiding  pain  in  a  case  of  pneu- 
monia is  suggestive  of  purulent  pleurisy.  Whatever 
the  treatment,  we  look  for  some  relief  of  pain, 
cough,  and  conscious  dyspnoea  on  the  third  or 
fourth  day.  The  respirations,  however,  may  still 
range  above  the  normal  rate,  from  the  mechanical 
interference  of  increasing  effusion,  or  of  this  increase 
combined  with  oedema  of  the  open  parts  of  the 
embarrassed  lung,  and  perhaps  of  its  overworked 
fellow.  About  the  end  of  the  week,  be  it  more  or 
less,  the  pleurisy  has  run  its  course,  and,  in  favour- 
able cases,  the  eff'usion  has  attained  its  maximum  ; 
the  urinary,  gastric,  and  other  glands  regain  their 
normal  activity  ;  and  convalescence,  with  absorption 
of  the  exudation,  is  to  be  looked  for.  If  in  three 
weeks  signs  of  considerable  effusion  remain,  the 
case  is  passing  into  a  chronic  form.  Thus  far,  then, 
the  disease  is  painful  rather  than  dangerous,  death 
in  the  first  week  of  ordinary  acute  pleurisy  being 
practically  out  of  the  question.  Malignant  cases  of 
pleurisy,  however,  occur,  in  which  the  temperature 
may  be  40°  or  41°  C.  (104°,  105-4°  F.),  the  pulse 
reach  140,  the  tongue  become  dry  and  brown,  the 
prostration  be  excessive,  and  the  exudation  run 
promptly  to  pus — pus  which  may  be  foetid,  although 
without  obvious  reason.  Except  as  complications 
of  septic  and  other  diseases,  such  cases  are  rare, 
and  even  after  free  evacuation  of  pus  by  incision, 
they  are  too  often  fatal.  An  important  instance  of 
recovery  from  such  a  case  has  been  reported  by 
Gairdner  and  Buchanan.  By  certain  signs  in  the 
chest  we  know  the  height  to  which  the  effusion  has 
flowed  in  the  cavity,  and  we  await  its  ebb.  Usually, 
in  a  day  or  two,  some  fall  is  noted,  and  in  favour- 
able cases  this  ebb  runs  quickly  at  first,  and  after- 
wards more  slowly  as  the  products  become  denser. 
The  false  membranes  undergo  fatty  degeneration 
and  slowly  vanish,  though  some  remnant  is  usually 
to  be  detected  for  an  indefinite  time  after  the 
patient  is  about.  If  the  pleura  thickens  much,  as 
it  frequently  does,  the  signs  of  it  may  be  carried  to 
the  grave.  Probable  as  is  the  favourable  result  in 
strong  persons,  yet  it  is  not  to  be  too  lightly  pro- 
mised even  to  these.  Too  often  when  we  are 
awaiting  the  ebb  we  find  a  new  flood,  the  level  of 
the  fluid  rises  into  the  upper  chest,  and  the  patient, 
who  hitherto  has  lain  on  the  sound  side  to  avoid 
pain,  turns  on  the  affected  side  to  give  full  play  to 
the  open  lung.  This  flow  may  recur  with  or  with- 
out renewed  fever,  but  is  generally  attended  by  a 
proportionate  increase  in  the  rate  of  the  pulse,  and 
diminution  of  its  volume  and  pressure.  These 
events  are  more  common  in  streptococcic  infection. 
Coincident  with  the  diminution  of  blood -pressure 


is  a  diminution  of  the  urine,  which,  probably, 
had  become  more  abundant  as  the  fever  ceased. 
That  the  changes,  both  of  pulse  and  urine,  depend 
upon  the  effusion  is  shown  by  the  rapid  recovery 
of  both  when  fluid  is  artificially  let  out  from  the 
pleura  ;  the  pulse  then  falls  in  rate  and  increases 
in  tone  under  the  finger,  and  the  urine  soon 
becomes  more  abundant.  A  little  albumen  is 
sometimes  present  during  the  time  of  pulmonary 
obstruction  {see  Albumosuria).  Under  ordinary 
circumstances  a  renewed  flow  of  urine  is  indica- 
tive of  pleural  absorption  ;  but  the  case  may  pass 
on  into  the  form  (8),  or  into  an  empyema.  It 
is  hard  and  often  impossible  to  tell  when  the 
full  chest  contains  serum  and  when  pus.  Hectic 
fever  may  exist  with  serum,  but  if  with  fever  be 
associated  tenderness  or  subcutaneous  oedema  of  the 
affected  side,  change  of  countenance,  loss  of  appe- 
tite, wasting  of  flesh,  failure  of  strength,  thrush, 
diarrhoea,  or  any  of  them,  and  the  more  if  there 
be  any  inherent  constitutional  frailty,  a  preceding 
acute  specific  fever,  or  a  septic  infection,  we  must 
fear  that  tuberculosis  is  present,  or  the  fluid  turning 
to  pus.  In  the  later  weeks  or  months  of  an  acute 
pleurisy  which  has  not  ended  in  resolution,  death 
may  threaten,  and  may  not  be  averted.  In  some 
cases,  as  after  scarlatina  or  pneumonia,  and  espe- 
cially in  young  children,  the  effusion  may  be  puru- 
lent from  the  beginning,  and  a  fatal  result  may  be 
feared  even  in  the  earlier  days  of  the  malady. 
Under  ordinary  circumstances,  however,  in  healthy 
persons  who  have  been  carefully  treated  from  the 
outset,  and  who  have  not  been  exposed  to  septic 
influences,  we  expect  to  have  to  deal  with  an  effu- 
sion moderate  in  quantity  and  stable  in  quality, 
which  rarely  remains  at  its  height  more  than  two 
or  three  days  ;  and  in  three  weeks  should  be  largely 
absorbed.  We  shall  not  therefore  be  too  ready  to  tap 
in  such  cases.  In  other  cases  again,  happily  rare, 
acute  pleurisy,  with  remittent  fever,  continues  for 
many  weeks.  Effusion  in  these  cases  may  not  be 
very  rapid,  but  recurs  gradually  after  the  removal 
of  moderate  quantities  ;  or  it  may  not  seem  to  need 
removal.  The  signs  are  simply  those  of  acute 
pleurisy,  but  resolution  does  not  take  place,  or  is 
indefinitely  deferred.  Death  may  result  or  the  pa- 
tient may  slowly  recover.  After  death  may  be  found 
evidences  only  of  active  simple  inflammation,  com- 
pression of  the  lung,  and  sero-fibrinous  exudation. 
The  other  side,  and  the  rest  of  the  body,  may  be 
quite  healthy.  To  these  cases  the  name  relapsing 
pleurisy  might  be  given  ;  of  those  which  are  not 
tubercular,  the  specific  nature  is  unknown.  When 
inflammation  falls  upon  both  pleurae,  it  generally 
falls  also  upon  the  pericardium,  and  such  cases  are 
terribly  dangerous.  Even  if  moderate  in  degree  in 
each  part,  yet  taken  together  the  embarrassments 
of  the  patient  become  very  grave,  and  death  may 
be  imminent.  It  is  important  to  give  relief  by 
puncture,  pleural  at  first  at  any  rate,  as  early  as 
possible.  A  purulent  pericardial  eff'usion  may  at- 
tain great  dimensions,  and  if  it  be  associated  with 
pleurisy,  and  the  case  be  not  seen  early,  or  not  fol- 
lowed during  its  course,  diagnosis  of  it  may  be  im- 
possible. The  probability  of  the  association  must 
not  be  forgotten. 

(7)  Diaphragmatic  Pleurisy. — Diaphrag- 
matic pleurisy  is  not  essentially  different  from  the 
preceding,  but  the  symptoms  are  often  peculiar.  If 
the  inflammation  be,  as  it  may  be,  confined  to  the 
diaphragmatic  area,  then  the   ordinary  physical 
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signs  of  pleurisy  with  effusion  are  either  absent,  at 
any  rate  at  first,  or  so  ill-marlved  as  to  puzzle  the 
inexperienced  practitioner.  The  onset  may  be 
as  acute  as  in  ordinary  pleurisy,  but  the  distress 
is  greater  and  more  alarming.  The  practitioner 
is  surprised  and  perplexed  to  find  a  person,  in 
whom  he  can  discover  no  important  organic 
defect,  in  an  agony  as  it  were  mortal.  The 
presence  of  pain  shooting  from  the  lower  ribs  of 
one  side  suggests  pleurisy  ;  but  the  ribs  on  both 
sides  play  with  perhaps  more  than  normal  free- 
dom, and  no  physical  signs  may  be  audible,  un- 
less it  be  that  the  practised  ear  may  detect  a 
want  of  breath-murmur  at  the  base  of  one  lung, 
and,  after  the  first  day  or  two,  it  may  be,  two 
finger-breadths  of  dulness  there.  Still  no  friction 
may  be  heard,  and  it  seems  impossible  at  first  sight 
to  associate  signs  so  slight  with  clinical  phenomena 
so  alarming.  For  the  patient  may  be  as  one  having 
a  clot  in  the  heart,  or  a  sudden  perforation  of  the 
pleura,  so  terrible  and  so  absorbing  is  the  strife  for 
inspirations  which  never  satisfy,  so  keen  the  dread 
of  any  handling  which  may  interfere  with  the  one 
permanent  need  of  sitting  erect,  and  of  keeping  the 
upper  respiratory  muscles  in  full  play.  These  in- 
spirations may  range  from  forty  to  fifty  in  the 
minute,  or  may  even  run  with  the  seconds,  except 
only  when  cut  by  a  hiccup  or  a  heaving  of  the 
stomach.  To  this  are  added  the  suffering  of  pain 
which  shoots  through  the  waist  to  the  back,  or  darts 
round  the  shoulder-blade  and  collar-bone  into  the 
shoulder,  and  a  sense  of  a  fatal  grip.  There  may 
be  tenderness  round  the  insertion  of  the  diaphragm 
on  the  affected  side,  and  perhaps  in  the  course  of 
the  phrenic  nerve  over  the  anterior  scalene  muscle. 
The  normal  character  of  the  heart's  action  gives 
confidence  to  the  physician  ;  abdominal  breathing, 
however,  is  lessened,  sometimes  on  the  affected 
side  only,  and  any  pressure  upwards  upon  the  dia- 
phragm is  resented.  All  these  symptoms  finally 
lead  to  the  conclusion  that  acute  inflammation  has 
partially  attacked  and  so  far  paralysed  or  inhibited 
the  diaphragm,  without  extending  on  to  the  pleura 
above  ;  but  the  diagnosis  is  of  course  the  easier  if 
pleurisy  be  discovered  elsewhere  in  the  chest.  A 
patient  thus  attacked  seems  to  be  in  no  little 
danger,  but  recovery  may  be  anticipated  if  there 
be  no  mischief  below  the  diaphragm.  Fortunately 
the  malady,  thus  circumscribed,  is  far  less  common 
than  ordinary  pleurisy,  and  indeed  may  be  called 
rare.  As  stated  above,  however,  inflammation  of 
the  diaphragm  may  complicate  ordinary  pleurisy, 
and  produce  both  the  pains  in  the  brachial  plexus 
and  the  excessive  and  paroxysmal  dyspnoea.  An 
empyema  or  other  effusion  lying  between  the  dia- 
phragm and  the  pleura,  as  also  between  the  lobes 
of  the  lung,  may  be  out  of  reach  of  direct  diagnosis 
(unless  the  needle  be  used),  and  may  have  an  obscure 
commencement.  A  persistence  of  fever,  especially  if 
hectic  in  character,  would  dictate  very  searching  and 
suspicious  examinations  of  the  patient  and  the  re- 
petition of  exploring  operations  so  long  as  any  doubt 
remains.  Diaphragmatic  pleurisy  may  arise  in 
inflammatory  diseases  of  the  liver  or  spleen,  or  of 
neighbouring  parts  of  the  peritoneum.  If  perito- 
nitis extends,  as  it  not  infrequently  does,  through  the 
diaphragm,  it  may  set  up  mischief  in  both  pleurte. 
But,  perhaps  because  of  some  special  activity  in  the 
liver  and  its  capsule  and  ligament,  it  comes  through 
more  frequently  on  the  right  side.  In  all  such 
cases  the  base  of  the  chest  must  be  examined  re- 


peatedly. In  cirrhosis  of  the  liver  pleuritic  effusion 
is  prone  to  appear,  and  may  be  hemorrhagic,  even 
when  the  peritoneal  fluid  is  not  so.  It  is  because 
of  subdiaphragmatic  disease  that  the  death-rate  of 
diaphragmatic  pleurisy  is  so  high.  DlAPHRAGiM, 
Diseases  of,  p.  3S7. 

(5)  Quiet  Pleurisy  with  EfTuslon.  — This 
form  of  pleurisy  is  often  regarded  as  the  sequel  of 
acute  pleurisy  ;  but  if  we  except  the  cases  in  which 
pleurisy,  at  first  sthenic,  afterwards  follows  the 
asthenic  tendencies  of  the  patient,  and  those  in 
which  acute  pleurisy  has  been  treated  with  neglect, 
we  shall  find  that  this  form  begins  not  sharply  but 
quietly,  and  is  indeed  often  unnoticed  until  the 
chest  is  laden  with  fluid.  If  the  patient  suffered 
pain  it  was  too  slight  or  too  indefinite  to  ensure 
attention  ;  the  fever,  unmeasured  by  the  thermo- 
meter, escaped  observation  ;  the  chest,  slowly  in- 
vaded, accommodated  itself  to  circumstances  until  the 
fluid  had  nearly  filled  the  cavity  ;  and  the  patient 
may  only  have  sought  advice  because  of  dyspncea 
on  ascending  hills  or  stairs.  A  quick  eye  may 
detect  in  him  an  expansion  of  the  alae  nasi  ;  or,  in- 
deed, may  see  that  the  patient  is  breathing  at  double, 
or  nearly  double,  the  normal  rate ;  or  at  the  outset 
a  sensitive  patient  and  a  vigilant  physician  may 
fully  perceive  the  remittent— almost  intermittent — 
fever,  the  indefinite  pain  and  the  encroaching  effu- 
sion, and  may  lessen  the  evil  by  timely  interference. 
As  a  rule,  where  effusion  is  large  the  patient  lies 
on  the  affected  side,  thereby  escaping  the  pressure 
of  the  fluid  upon  the  mediastinum,  and  enabling 
the  sound  lung  to  have  free  play.  This  decubitus 
is  not  invariable,  and  is  avoided  if  the  affected  side 
l)e  painful.  With  pyogenic  change  in  the  eft'usion 
the  patient  may  turn  oft'  the  aft'ected  side,  as  this 
change  is  sometimes  accompanied  by  a  renewal  of 
tenderness  to  pressure.  When  the  eft'usion  has  come 
on  ver)'  gradually,  the  patient  is  often  able  to  lie 
on  either  side  indift'erently,  and  indeed  to  walk 
about.  Occasionally  a  large  pleural  effusion  may 
cause  some  dysphagia.  Let  the  reader  then  remem- 
ber that  pleurisy  running  on  to  large  serous  eft'usion 
is  very  often  quiet  in  its  approaches  ;  and,  if  in  our 
examination  we  are  content  with  raising  the  patient's 
shirt  in  front,  it  may  be  overlooked  until  matters 
become  extreme.  Even  if  the  effusion  be  purulent, 
its  accumulation  may  be  equally  rapid  or  equally 
silent  ;  being  silent  when  it  is  the  further  change 
of  a  serous  eft'usion,  being  silent  and  rapid  when 
it  comes  as  pus  almost,  or  quite,  from  the  outset, 
as  in  septic  and  infectious  diseases,  and  in  children. 
If  acute  pleurisy  drift  into  chronic  pleurisy, 
which  after  the  lapse  of  a  month  without  absorp- 
tion may  be  said  to  be  the  case,  the  fever,  which 
may  have  vanished  for  a  while,  lights  up  again 
fitfully  at  times,  and  fresh  attacks  of  inflammation 
take  place  in  the  pleura  and  in  the  new  membranes. 
With  this  there  are  also  renewed  outpourings  of 
serum,  which  sometimes  increase  so  rapidly  as  to 
put  the  patient  in  imminent  danger  of  death  by 
syncope.  The  fever  in  these  stages  is  often  hectic 
in  character,  so  that  the  presence  of  hectic  alone 
does  not  prove  the  effusion  to  be  purulent.  Qmel 
effusive  pleurisy  is  very  uncertain  in  duration. 
Should  the  effusion  be  not  excessive,  and  remain 
serous,  months  may  elapse — nay,  even  years — be- 
fore it  is  absorbed  ;  and  the  absorption  may  be 
gradual,  or  may  be  deferred  for  awhile,  and  then 
completed  more  quickly.  It  is  needless  to  say  that 
even  so  favourable  a  result  as  this  cannot  do  away 
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with  the  injury  which  the  chest  must  suffer  from 
being  waterlogged  for  so  long  a  time.  It  is  well 
known  that  a  lung  thus  compressed  is  very  prone  to 
become  the  seat  of  tuberculosis.  Very  frequently, 
however,  the  effusion  is  sero-purulent  or  purulent, 
even  from  the  beginning  ;  and  if  left  to  itself  finds 
an  exit  gradually  by  many  minute  ulcerated  spots 
through  the  spongy  lung,  and  so  is  expectorated 
gradually  ;  or,  by  an  opening  into  a  bronchial  tube, 
rushes  with  a  sudden  and  copious  discharge  into  the 
mouth.  The  expectoration  in  the  former  case,  if  pro- 
fuse, is  usually  inoffensive,  and  muco-purulent  ;  in 
the  latter,  the  gush  of  pus,  often  stinking,  is  some- 
times so  great  and  so  sudden  as  to  swamp  the  lungs 
and  threaten  or  even  produce  suffocation,  especially 
if  it  occur  during  sleep.  In  the  latter  case  we 
have  usually  to  deal  with  a  subsequent  pyopneumo- 
thorax, which,  if  left  to  itself,  may  ultimately  heal, 
but  is  as  likely  to  end  in  death  by  slow  hectic  and 
marasmus.  The  issue  is  scarcely  more  promising  if 
the  pus  find  its  way  outwards  between  the  ribs  ;  and 
this  it  may  do  by  a  direct  opening,  usually  in  the 
fifth  space  towards  the  front,  or  by  a  sinuous  open- 
ing :  or  it  may  gather  between  the  ribs  and  skin, 
forming  there  a  large  superficial  abscess — '  empyema 
necessitatis  ' — the  tension  of  which  varies  with  re- 
spiration and  increases  with  cough,  and  this  of 
course  more  or  less  readily  as  the  communication  is 
more  or  less  direct.  These  changes  in  tension  aid 
us  in  distinguishing  such  issues  of  the  pleural  cavity 
from  local  abscesses  of  the  chest-wall.  In  pleuritic 
effusions  pressure  is  rarely  negative,  often  highly 
positive,  being  high  in  young  elastic  chests,  with 
large  effusions,  low  in  old  persons  and  with  small 
effusions.  The  chest  in  cases  of  spontaneous  open- 
ing is  imperfectly  emptied  ;  the  issue  is  not  in  a 
good  position,  and  septic  poisoning  is  hardly  pre- 
vented ;  yet  a  lingering  illness  is  by  no  means  always 
to  be  cut  short  by  operation.  Or  the  pus  may  find 
its  way  into  the  opposite  pleura,  thus  doubling  the 
empyema,  and  even  such  patients  have  recovered  ; 
or  into  the  pericardial  or  peritoneal  cavities,  though 
such  terrible  events  are  fortunately  very  rare  ;  or  it 
may  burrow  between  the  tissues  and  appear  at 
distant  places,  and  thus  may  mimic  psoas  or  other 
sinuous  abscess.  A  cure  of  empyema  by  reabsorp- 
tion  is  said  to  be  possible,  but,  except  in  the  case 
of  small  encysted  collections,  the  possibility  must 
be  a  bare  one. 

In  some  cases  the  fluid  may  rise  in  twenty-four 
hours  from  the  angle  of  the  scapula  to  the  clavicle — 
an  obliteration  of  breathing-space  far  more  perilous 
in  its  rapidity  than  a  more  gradual  one  to  which 
the  system  slowly  adapts  itself  Pleurisies  with 
large  effusions  have  no  definite  course,  for,  even 
if  serous,  absorption  is  difficult,  and  so  far  as  it 
occurs  is  too  often  compensated  by  renewed  febrile 
movements,  with  renewed  effusions. 

(e)  TubePculap  Pleurisy.  —  In  considering 
the  relations  of  pleurisy  to  tuberculosis  we  have  to 
deal  with  four  classes  of  cases  :  ( I )  Those  in  which 
the  pleurisy  is  tubercular  in  its  origin  and  develop- 
ment. (2)  Those  in  which  one  or  more  attacks  of 
pleurisy,  not  known  to  be  tubercular,  have  pre- 
ceded phthisis.  (3)  Those  in  which  pleurisies 
spring  up  here  and  there  in  the  course  of  pulmonary 
phthisis.  (4)  Those  in  which  tubercle  arises  in 
the  exudations  of  a  pleurisy  supposed  to  have  been 
simply  inflammatory. 

These  states  may  be  considered  reversely,  begin- 
ning with  the  last.    Tuberculosis  is  a  far  more 


frequent  cause  of  pleurisy  than  '  chill,'  or  the 
'  rheumatic  '  infection  ;  but,  apart  from  tubercle  in 
other  parts,  rarely  destroys  life  directly,  and  is  not 
often  found  alone  upon  the  post-mortem  table. 
Tubercle,  however,  often  betrays  its  presence  in  the 
pleura  before  it  manifests  itself  elsewhere,  so  that  the 
occurrence  of  pleurisy  should  always  excite  suspicion, 
and  this  the  more  if  patches  of  it  spring  up  here 
and  there  without  much  resulting  effusion.  As  in 
the  peritoneum,  tubercular  inflammation  may  cause 
large  effusion,  or  may  be  of  the  more  adhesive  kind  ; 
and  many  sero-fibrinous  or  sero-purulent  pleurisies 
are  of  tubercular  causation,  direct  or  indirect  ;  the 
fact  of  recovery  by  no  means  proves  the  non- 
tubercular  nature  of  the  case.  No  difficulty  arises 
in  deciding  upon  the  nature  of  intercurrent  pleurisies 
in  pulmonary  phthisis,  though  often  these  are  not 
tubercular  in  a  strict  sense.  The  difficulty  is  to 
detect  tubercle  in  a  pleurisy  apparently  primary 
and  simple,  which  appears  to  progress  towards 
recovery,  or  often,  indeed,  to  reach  it.  On  the 
other  hand  the  temperature,  if  it  has  fallen,  may 
rise  again  fitfully,  and  the  pulse  quicken,  yet  with- 
out much  evidence  of  empyema  or  of  any  returning 
effusion.  Then  a  patch  of  pleurisy  on  the  other 
side,  or  a  sign  of  mischief  at  the  apex  of  a  lung, 
may  betray  the  character  of  the  relapse,  and  in 
the  pleura,  or  the  false-membranes,  are  the 
caseous  or  softened  residues  of  the  first  crop.  Most 
difficult  of  forecast  are  the  pleurisies  of  the  first 
class,  which,  however  painful  or  profuse,  end  in 
recovery  which  seems  complete,  and  is  no  doubt 
often  permanent.  But  such  convalescents  should 
for  years  to  come,  or  for  life  indeed,  beware  of 
depressing  causes,  which  might  re-awaken  the  dis- 
ease. For  the  temperature  may  begin  to  be  hectic  ; 
a  short  dry  cough  occur  ;  signs  of  phthisis  appear  in 
the  lung  ;  and  the  end  come  in  the  too  familiar 
way.  The  tubercle-bacillus  is  very  rarely  found  in 
the  products  of  pleural  paracentesis,  save  indirectly 
by  inoculation-experiments ;  in  most  cases  it  is 
enclosed  in  the  granulations.  But  for  some  reason 
or  other  tubercular  effusions  are  apt  to  be  mal- 
odorous, and  when  purulent  are  insidious  and 
tedious.  The  physician  must  then  regard  with 
anxiety  and  precaution  all  pleurisies,  however  frank 
in  attack,  however  happy  in  their  resolution,  or 
however  free  the  subjects  may  seem  to  be  from  any 
taint  or  character  of  consumption. 

(^)  Fibroid  Pleurisy. — Sometimes  as  a  primary 
affection,  but  more  often  as  an  ultimate  consequence 
of  an  acute  pleurisy,  the  membrane  slowly  thickens, 
and,  allying  itself  with  a  like  overgrowth  of  the  con- 
nective elements  of  the  lung,  increases  at  the  ex- 
pense of  the  proper  pulmonary  tissue  ;  and,  gradu- 
ally contracting  after  its  kind,  stifles  and  destroys  a 
great  part  of  this  organ.  Fibroid  pleurisy  generally 
begins  at  the  base,  and  the  visceral  layer  may  in- 
crease until  it  may  form  a  dense  leathery  covering 
even  one-third  of  an  inch  in  thickness.  Tuberculosis 
is  generally,  perhaps  always,  concerned  in  the  pro- 
cess, but  may  be  diflicult  to  detect,  even  after  death. 
See  Lung,  Cirrhosis  of,  p. -909. 

Hemorrhagic  Exudation.  —  Pleurisy  may  be  at- 
tended by  hcemorrhagic  exudation — that  is,  by  exu- 
dation mixed  with  more  or  less  blood,  the  loss 
of  which  may  be  exhausting — even  in  some  cases 
of  empyema.  These  cases,  though  sometimes 
very  acute,  are  usually  chronic  ;  the  hKmorrhage 
depends  on  bleeding  of  the  new  vascular  tissues, 
and,  moreover,  may  be  aggravated  by  some  other 
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abnormal  state  of  the  patient,  such  as  scurvy,  carci- 
noma, arterio-sclerosis,  or  tuberculosis.  It  seems 
probable  that  haemorrhages  do  not  suppurate  unless 
micro-organisms  gain  access  to  them,  and  tend  to 
do  well  if  other  conditions  are  favourable.  A  small 
quantity  of  blood  may  give  to  a  body  of  serum  a 
sanguineous  hue,  but  the  specific  gravity  would  re- 
main low.  After  paracentesis  a  ha5morrhagic  may 
quickly  pass  into  a  clear  serous  effusion. 

Pyop)ie2imothorax. — This  is  a  term  applied  to 
that  condition  in  which,  owing  to  perforation  into 
or  from  some  open  channel,  air  finds  entrance  into 
a  cavity,  which  is  or  becomes  empyematous.  At 
the  same  time  pus  is  evacuated.  The  lung  may  in 
a  measure  re-expand,  or  in  neglected  cases  may  be 
irrecoverable  ;  the  chest-wall  falls  in  more  or  less, 
according  to  the  rigidity  of  the  ribs  and  other  con- 
ditions in  the  case.  On  tne  entrance  of  air  dulness 
gives  way  to  clearer  and  lower  notes,  except  in 
dependent  parts  still  occupied  by  effusion  ;  and  the 
pitch  will  vary  with  the  thickness  and  density  of  the 
false  membranes  within,  and  the  degree  of  pulmo- 
nary expansion.  See  Lung,  Perforation  of,  p.  936  ; 
and  section  3,  Pneumothorax. 

Physical  Signs. — Throughout  the  stages  of 
pleurisy  iuspectiou  may  tell  us  that  the  movements 
of  the  unaffected  side  are  excessive,  especially  if 
compared  with  those  of  the  affected  side  which 
hang  back,  either  by  the  warning  of  pain  indirectly, 
or  directly  by  effusion  which  stops  the  play  of  the 
lung.  This  laggard  movement  is  often  to  be  noted 
also  in  the  abdomen  on  the  same  side,  especially  in 
diaphragmatic  pleurisy.  As  the  effusion  increases 
the  chest  may  or  may  not  be  seen  to  bulge  beyond 
its  true  lines  ;  the  intercostal  spaces  are  usually,  but 
not  always,  flattened  up  to  the  level  of  the  ribs,  and 
the  form  of  the  affected  moiety  of  the  chest  becomes 
more  cylindrical,  as  is  best  shown  by  the  cyrtometer. 
The  xiphoid  cartilage  is  often  displaced  away  from 
the  side  affected,  to  right  or  left  of  a  string  stretched 
from  the  manubrial  notch  to  the  symphysis  pubis. 
The  diaphragm  may  be  so  thrust  downward  and  for- 
ward as  to  cause  a  fulness  in  the  epigastrium,  and  a 
slight  depression  of  liver  or  spleen  ;  with  large  effu- 
sion there  may  be  bulging  even  of  the  supraclavicular 
space  ;  and  the  outline  of  the  affected  side  measured 
in  the  transverse  submammary  line  will  usually 
measure  more  than  on  the  healthy  side.  Half  an 
inch  is  an  important  difference,  seeing  that  in  a 
young  adult  the  other  and  healthy  side  in  overwork 
expands  about  half  an  inch  or  more  beyond  the 
normal,  and  will  fall  again  as  the  compressed  lung 
expands  after  paracentesis.  The  right  side  of  the 
chest  in  health  is  usually  larger,  especially  in  mus- 
cular men.  In  rapid  effusions  the  skin  is  often 
obviously  stretched.  CJidema  of  the  skin  on  the 
affected  side  is  occasionally  present,  and,  though 
not  decisive  of  pus,  is  less  common  in  serous  effu- 
sions. It  is  confined  to  the  affected  side,  but  some- 
times extends  beyond  the  chest-wall.  A  great 
thickness  of  it  may  be  attained  very  rapidly,  espe- 
cially with  the  more  foul  sero-purulent  exudations. 
The  state  of  the  veins  of  the  neck  and  of  those  upon 
the  chest  will  be  noted.  Much  enlargement  of  these 
would  suggest  intrathoracic  tumour  with  or  without 
fluid  ;  as  would  inequality  of  the  pupils,  or  other 
evidence  of  solid  pressure  within.  Cyanosis  will 
appear  if  the  yielding  right  auricle  is  under  much 
external  pressure.  Clubbing  of  the  fingers  (on  both 
hands)  may  often  be  seen  in  old  cases  of  pleuritic 
eftusion  not  necessarily  phthisical  ;  and  the  feature 


recedes  if  the  patient  advances  towards  recovery 
(p.  548).  The  presence  or  absence  of  a  heart-beat 
and  its  position,  if  visible,  must  be  noted.  If  fluid 
be  in  the  left  chest,  a  diffused  pulsation  in  a  tumid 
epigastrium  often  replaces  the  proper  apex-beat,  or 
the  heart-beat  may  be  felt  (or  heard)  towards  the 
right  breast  ;  if  in  the  right  chest,  this  beat  may  be 
detected  towards  or  upon  the  left  axillary  line. 
The  mediastinum  is  more  readily  displaced  to  the 
right  than  to  the  left  side.  In  some  cases  of  limited 
but  complete  dulness  in  the  anterior  and  inferior 
region  of  the  left  chest,  when  it  may  be  difficult  to 
decide  between  fluid  and  pleuro-diaphragmatic 
adhesions,  M.  Jaccoud  says  the  distinction  may  be 
made  in  some  cases  of  adhesion  by  observing  trac- 
tion upon  the  lower  ribs  and  spaces  on  forced 
breathing  — the  spaces  being  retracted  on  inspira- 
tion, and  the  ribs  drawn  towards  the  median 
line.  In  some  rare  cases  of  empyema  the  whole  of 
the  affected  side  so  pulsates  as  to  simulate  a  large 
aneurysm,  a  phenomenon  which  has  not  yet  received 
a  satisfactory  explanation  {see  Diagnosis,  p.  1277). 
Finally,  in  large  effusions  there  is  often  some  pro- 
minence in  the  hypochondrium  of  the  same  side  ; 
the  nipple  shrifts  farther  from  the  sternum,  and  the 
shoulder-blade  is  thrust  somewhat  out  and  away 
from  the  spine.  All  these  displacements  and 
changes  of  shape  are  brought  about  more  readily  in 
young  subjects  ;  and  in  women  more  readily  than  in 
men.  Yet  in  children,  again,  on  account  of  the 
elasticity  of  the  parts,  we  find  proportionately  less 
visceral  displacement.  The  diaphragm  in  the  female 
is  more  readily  depressed  than  in  the  male,  and 
the  right  side  of  it  more  readily  than  the  left.  In 
chronic  cases  absorptive  and  atrophic  changes  tend 
to  bring  about  a  shrinkage  of  the  affected  side  ;  the 
thoracic  and  intercostal  muscles  waste  ;  and  the  ribs 
touch  and  lap  over  with  corresponding  flexure  of 
the  spine,  and  great  elevation  of  the  heart  or  liver. 
Such  a  deformity,  happily  rare,  may,  indeed,  if  the 
lung  be  obliterated,  be  permanent. 

Palpation  will  help  us  to  estimate  differential 
expansions  ;  to  find  the  heart's  beat  ;  to  ascertain 
whether  liver  or  spleen  be  displaced,  and  so  forth. 
By  the  hand  we  may  sometimes  detect  the  creaking 
of  friction,  of  which,  indeed,  the  patient  himself 
is  sometimes  aware  ;  and  we  may  verify  the  imper- 
fect expansion  of  the  side  or  abdomen,  the  levelling 
of  the  intercostal  spaces  up  to  the  ribs,  and 
possibly  fluctuation  in  the  former.  The  most 
distinctive  sign  to  the  hand,  however,  is  the  loss  of 
the  vocal  thrill,  which  is  arrested  by  fluid  effusion. 
This  is  normally  more  distinct  on  the  right  side  and 
over  the  lower  two- thirds  of  the  chest.  Here 
effusions  usually  first  accumulate,  and  loss  of  this 
thrill  is  almost  pathognomonic  of  them  ;  for  it 
occurs  besides  only  with  those  intrathoracic  growths 
which  by  their  size  or  position  close  the  bronchial 
tubes,  and  in  certain  rare  and  peculiar  cases  of  pneu- 
monia with  blocking  of  the  tubes.  Unfortunately, 
at  a  time  of  need  the  voice  may  fail  in  a  woman, 
a  child,  or  a  very  fat  person,  to  awaken  a  thrill  even 
in  the  normal  parts.  Sometimes  the  limits  of  the 
thrill  may  give  a  gauge  of  the  height  of  the  effusion, 
or  may  locate  an  adhesion.  Above  the  limits  of 
the  effusion  or  near  the  spine  the  thrill  is  often  more 
distinct  than  it  is  over  the  corresponding  part  of  the 
sound  side  ;  and  it  is  said  to  be  present  at  times,  or 
even  increased,  when,  after  re-absorption  or  with- 
drawal, but  a  very  thin  layer  of  fluid  lies  between 
the  lung  and  the  chest-wall.     In  such  a  case  some 
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dulness  would  persist.  Return  of  the  fremitus  is 
an  early  sign  of  recovery. 

Percussion  reveals  a  higher  or  duller  note  over 
the  whole  extent  of  the  fluid  ;  but  it  cannot  tell 
us  the  amount  of  fluid  present,  as  the  level  of  this 
depends  on  the  state  of  the  lung  and  of  intrathoracic 
tensions  and  displacements.  Moreover,  during 
absorption,  dulness  depending  upon  thick  false- 
membranes  cannot  be  easily  distinguished  from  that 
due  to  fluid.  Such  membranes  may  diminish  vocal 
fremitus  also.  When  fluid  is  present  in  quantity, 
say  in  a  layer  of  an  inch  in  thickness,  the  note 
struck  is  dull,  as  if  struck  upon  the  thigh  ;  and  the 
stricken  finger  receives  a  peculiar  sense  of  loss  of 
resilience  in  the  chest-wall.  Extreme  degrees  of 
consolidation,  however,  may  rival  fluid  in  these 
characters.  If  the  pleura  seem  full  of  fluid,  but 
the  lung  be  not  much  compressed,  direct  percussion 
by  the  finger-tips  will  give  a  very  dull  note  and  a 
sense  of  resistance,  while  a  stronger  mediate  per- 
cussion will  bring  out  a  note  of  somewhat  lower 
pitch.  A  very  small  effusion  lying  below  the  lung 
maybe  detected  by  comparative  percussion  on  forced 
inspiration  ;  as  on  the  affected  side,  fluid  will  rise  in 
the  cleft  between  the  pleural  surfaces,  which  on  the 
normal  side  will  be  filled  by  expanding  lung.  In  an 
early  stage  of  effusion  the  level  of  the  dulness  may 
perhaps  vary  a  little  with  the  position  of  the  patient, 
if  its  quantity  be  moderate,  and  it  be  unconfined  by 
adhesions.  Gravitation,  however,  helps  us  less  in 
inflammatory  effusions  than  in  hydrothorax.  In 
pleurisy,  indeed,  the  fluid  may  be  sacculated,  or 
even  suspended  by  adhesions  above  the  base-line  of 
the  cavity.  When  free  and  moderate  in  amount, 
the  level  of  the  fluid  usually  sinks  a  little,  in  a 
parabolic  curve,  from  back  to  front.  This  curve, 
formerly  attributed  to  the  direction  of  the  shrinking 
of  the  lung,  is  now  known  to  be  due  to  gravity 
together  with  the  viscous  quality  of  an  inflammatory 
exudation.  It  is  not  seen  in  patients  who  have  not 
taken  to  bed,  nor  in  hydrothorax.  Inflammatory 
effusions  tend  in  a  few  days  to  '  set '  in  the  posi- 
tion determined  at  first  by  gravitation,  as  the  patient 
was  then  more  upright  or  more  recumbent.  In 
acute  pleurisy  the  fluid  does  not  often  rise  above 
the  third  rib  in  front  ;  but  in  quiet  effusive  pleurisy 
the  whole  moiety  of  the  chest  may  become  very  dull 
upwards  and  across  to  the  opposite  parasternal  line  ; 
and  there  may  be  dulness  as  well  as  bulging  in  the 
supraclavicular  space.  When  the  chest  contains  a 
good  deal  of  fluid,  but  is  not  full,  percussion  over  cer- 
tain areas  may  actually  give  a  lower  note,  or  possibly 
a  higher  '  cracked  pot  sound,'  but  in  either  case  with 
a  tympanitic  clang.  These  tympanitic  areas  are 
of  three  kinds  — (l)  where  a  thin  layer  of  fluid  lies 
over  expanded  lung,  as,  for  instance,  at  an  inter- 
mediate zone  between  clear  lung  and  copious  effu- 
sion ;  (2)  where  distended  air-cells  compensate  cells 
closed  in  another  part  ;  (3),  where,  the  chest  being 
full  of  fluid  and  the  lung  collapsed,  percussion  in 
the  neighbourhood  of  the  trachea  and  large  bronchi 
causes  vibration  therein.  Tympany,  when  present, 
is  ordinarily  under  the  clavicle  (Skodaic),  but  it 
may  be  distinct  at  the  upper  level  of  the  effusion 
behind,  say  below  the  spine  of  the  scapula.  If  the 
tympany  be  due  to  the  third  cause,  it  may  have 
something  of  the  cracked-pot  quality.  In  some  cases 
the  tympany  is  decreased  on  inspiration  and  in- 
creased on  expiration.  The  detection  of  tympany 
under  the  clavicle  may  mislead  the  unwary  into  a 
belief  that  the  healthy  side  is  morbidly  dull ;  on 


the  other  hand  it  is  an  invaluable  help  to  the  phy 
sician  who  takes  it  as  a  hint  to  look  for  mischief 
below  :  in  rare  cases  this  may  be  extensive  consoli 
dation  without  fluid.    Dulness  due  to  an  elevated 
liver  may  be  distinguished  by  the  removal  of  its 
boundaries  on  inspiration,  and  by  its  anterior  rather 
than  posterior  disposition.      In  mere  hydrothorax 
the  lung  generally  rises  more  readily,  and  the  dia- 
phragm and  other  parts  can  usually  be  made  to 
move  in  respiration.    On  the  left  side  the  tympany 
of  the  gastric  area  becomes  obliterated,  unless  the 
stomach  be  retained  by  adhesions,  which  has  occa 
sionally  given  rise  to  doubts. 

Auscultation,  before  any  dulness  appears,  usually 
reveals  the  respiration  at  the  part  to  be  defective  in 
quantity,  rhythm,  or  quality  ;  and  a  friction-sound 
may  be  audible.  Defective  inspiration  at  the  out- 
set is  due  to  checking  of  that  act ;  afterwards  it 
is  due  to  the  false-membranes  and  effusion  which 
favour  retraction  of  the  lung,  hinder  conduction  of 
sound,  and  ultimately  silence  it.  A  friction-sound,  if 
generated,  may  be  fugitive  and  escape  the  observer, 
or  the  embarrassed  chest-movements  may  fail  to  give 
it  distinctness  ;  on  the  other  hand  it  may  be  even 
palpable.  If  the  heart  modify  its  rhythm  a  pericar- 
dial rub  may  be  simulated,  but  friction  will  vary  with 
respiration.  Usually  it  appears  at  the  outset,  and 
disappears  as  effusion  separates  the  surfaces  ;  it  may 
reappear  as  the  fluid  is  absorbed.  Frequently  it 
accompanies  one  only  of  the  respiratory  movements 
— the  inspiration  or  the  expiration.  Friction  is  most 
frequent  in  the  subaxillary  area,  and  is  often  com- 
pared to  the  creaking  of  new  leather  or  of  parch- 
ment. The  '  friction  of  onset '  may  last  but  a  few 
hours,  and  except  in  dry  pleurisy,  or  that  of  some 
cachexies  or  of  septica;mia,  is  rarely  abiding  ;  re- 
turning friction  is  often  coarser  than  the  initial,  and 
may  continue  for  a  longer  time,  even  for  weeks. 
It  is  not  uncommon  to  find  a  friction-sound  abiding 
so  long  as  the  patient  can  be  kept  under  observa- 
tion ;  these  permanent  rubs  often  seem  to  be  without 
much  practical  importance.  Diminished  breathing 
and  friction,  if  effusion  gather,  are  followed  by 
intermediate  phenomena  due  to  thin  layers  of  fluid. 
These  are  bronchial  breathing,  bronchophony,  and 
segophony.  ^gophony  is  nearly  always  heard  near 
the  root  of  the  lung  under  the  scapula  ;  it  has  the 
character  of  a  tremulous  bleat,  and  when  once  heard 
is  not  easily  forgotten.  It  may  be  reinforced  by 
bronchophony,  especially  if  there  be  solid  lung 
below.  Its  presence  is  pathognomonic  of  fluid  ;  ' 
but  it  is  so  often  absent  that  it  is  of  little  practical 
value.  As  fluid  increases,  these  phenomena  sound 
more  distant,  or  give  place  to  silence  ;  and  as  fluid 
gathers  first  at  the  bottom  we  often  find  silence  at 
the  base  ;  bronchial  resonance,  amounting,  perhaps, 
to  fegophony,  at  mid-lung ;  and  either  weak  or 
compensatory  breathing  at  the  apex.  We  may  also 
meet  with  curious  inverse  changes  in  the  physical 
signs,  notwithstanding  an  increase  of  fluid,  if  at 
first  this  be  spread  over  a  partially  expanded  lung, 
and  afterwards  accumulate  below  it  as  the  lung 
retracts,  or  as  intrathoracic  pressure  tells  on  the 
mediastinum.  Thus  dulness  may  actually  recede 
with  an  increase  of  fluid,  or  on  the  other  hand 
may  rise  upwards  as  with  a  diminution  of  fluid 
the   re-inflated  lung   descends.      For  these  and 

'  Some  modifications  of  pectoriloquy  have  been  described 
by  Baccelli  and  other  writers  as  means  of  distinguishing 
between  pus  and  serum  in  the  pleura,  but  they  cannot  be 
relied  upon. 
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other  reasons  it  is  very  difficult  to  gauge  the  ebb 
of  intrathoracic  effusions,  or  accurately  to  aocer- 
tain  their  behaviour  after  tapping.  The  cyrto- 
meter  and  the  tape  are  perhaps  the  most  useful  aids 
at  such  stages.  If  heart  or  liver  had  been  displaced 
their  return  would  be  significant.  The  affected 
side  usually  retracts  more  or  less  as  the  fluid  is 
removed.  In  some  chronic  cases  where  the  lung 
does  not  re-expand  well,  and  false  membranes  con- 
tract, the  falling  in  may  be  considerable  ;  and,  as  the 
muscles  of  the  affected  side  are  apt  to  atrophy,  may 
appear  to  be  even  more  than  it  is  (see  Pneumonia, 
Chronic).  In  children,  bronchial  breathing  and 
bronchophony  often,  but  not  always,  persist  through- 
out. Where  the  lung  is  unbound,  gauging  is  of 
course  the  more  easy.  When  the  chest  is  quite  full 
of  fluid,  there  may  be  no  response  to  ear  or  hand  ; 
but  even  in  such  cases  a  faint  but  distinct  respira- 
tory souffle  is  not  infrequently  audible  almost  down 
to  the  base  ;  and  may  deter  the  inexperienced 
physician  from  puncture.  Breathing,  more  or  less 
tubular,  and  some  resonance  on  percussion  are 
generally  to  be  heard  over  the  root  of  the  lung  in 
the  vertebro-scapular  space.  The  gradual  forma- 
tion of  a  pulmonary  fistula  may  in  some  cases  be 
revealed  some  days  or  hours  before  evacuation,  by 
the  presence  of  crepitations  in  the  upper  part  of  the 
affected  side.  As  air  re-enters  the  lung,  respiration 
is  at  first  weak,  and  accompanied  by  crepitations 
which  are  probably  due  to  degrees  of  oedema  ; 
sometimes  this  oedema  is  severe  and  persistent,  and 
abundant  crepitations,  with  watery  expectoration, 
last  for  many  days.  This  is  not  uncommon  after 
paracentesis.  Respiration  then  improves  gradually, 
and  reinforces  itself  as  the  lung  expands  and  clears. 
The  pneumonia  of  children  being  often  lobular, 
the  discovery  in  them  of  bronchial  breathing  and 
bronchophony  is  suggestive  of  fluid,  though  lobar 
consolidation  is  of  course  not  uncommon  in  them. 
In  the  other  lung  there  is  usually  a  slight  general 
lowering  of  the  percussion-note  and  a  compensatory 
increase  of  breath-sound  ;  if  the  effusion  be  large 
enough  to  compress  the  opposite  lung,  the  percus- 
sion-note may  be  much  lowered.  About  the  lower 
half  of  this  overworked  lung  some  crepitations  may 
be  heard,  especially  if  the  right  auricle  be  com- 
pressed. Finally,  the  stethoscope  will  aid  in  ascer- 
taining the  position  of  the  heart.  Skiagraphy  is  of 
use  in  doubtful  cases.  .Serous  effusions  give  a 
darker  shadow  than  the  normal  lung,  and  purulent 
effusions  are  darker  still.  The  position  of  the 
heart  and  diaphragm  also  may  be  perceived  ;  so 
that  in  subphrenic  disease  [see  Stomach,  Perfo- 
ration of)  the  X-rays  may  prove  very  helpful. 
The  lung  also  may  be  perceived  lying  upward, 
inward  and  backward,  or  otherwise  displaced,  as 
in  cases  of  adhesion  or  of  fibrosis. 

Diagnosis.  —  Pleurisy  in  the  earliest  stage  may 
be  beyond  diagnosis  ;  or  a  pain  may  be  felt,  which, 
setting  aside  other  causes,  may  be  due  to  pleurisy 
or  to  pleurodynia.  The  pain  is  often  referred  to 
the  loin  or  abdomen,  thus  leading  to  suspicion  of 
disorder  elsewhere.  Prolonged  anpsmia  and  leucor- 
rhoea  would  suggest  pleurodynia.  A  comparison 
of  local  temperature  in  the  two  sides  seems  untrust- 
worthy, but  the  presence  of  fever  would  make  us 
strongly  suspicious  of  pleurisy.  It  must  not  be 
supposed  that  diagnosis  in  this  early  stage  is  unim- 
portant. Few  errors  are  more  common  than  the 
attribution  of  pleuritic  pains  to  pleurodynia  ;  the 
pain  disappears,  effusion  slowly  accumulates,  and 


mischief  and  peril,  perhaps  hardly  remediable,  may 
be  the  consequences.  The  careful  observer  will 
listen  repeatedly  to  the  chest  for  a  friction-sound, 
which  is  conclusive.  Fever  might  be  present 
with  pleurodynia,  and  an  immediate  diagnosis 
impossible,  unless  something  characteristic  in  the 
stitch  and  start  on  deep  inspiration  betray  a 
pleurisy.  Neuralgic  and  inflammatory  diseases 
of  the  walls  of  the  chest  are  not  likely  to  give  rise 
to  much  misunderstanding.  It  is  said  that  a  peri- 
cardial may  be  mistaken  for  a  pleuritic  friction- 
sound,  but  the  distinction  can  rarely  be  difficult  ; 
a  pleuritic  patch  overlying  the  pericardium  may 
chafe  with  a  cardiac  rhythm,  but  the  sound  would 
be  modified  by  the  respiration.  A  difficulty  is 
more  likely  to  arise  in  distinguishing  between  a 
pericardial  and  a  circumscribed  pleuritic  effusion  ; 
still,  with  the  inter-current  respiratory  rhythm,  this 
can  hardly  be  insuperable.  In  rheumatic  fever, 
scarlatina,  and  streptococcal  diseases  pericardial 
may  accompany  or  ensue  upon  pleuritic  effusion, 
and  when  the  latter  is  on  the  left  side,  and  is 
abundant,  the  former  may  be  confused  with  it, 
especially  as  in  such  cases  the  pericardial  effusion 
is  apt  to  lie  in  the  back  part  of  the  sac,  and  thus 
elude  discovery.  The  practical  lesson  is  to  re- 
member the  likelihood  of  pericardial  eflusion,  and 
its  frequent  latency. 

In  the  later  stages  of  pleurisy,  when  effusion  is 
abundant,  its  diagnosis  may  at  times  Vje  difficult. 
Under  ordinary  circumstances  complete  and  exten- 
sive dulness,  with  loss  of  sense  of  elasticity  in 
the  chest-wall,  of  respiratory  sound,  and  of  vocal 
thrill,  makes  diagnosis  easy  ;  or  if  there  be  reso- 
nance below  the  clavicle,  its  high  pitch  is  cha- 
racteristic of  fluid  below.  But  there  may  be  no 
such  resonance,  and  the  voice  may  fail,  or  fail  to 
set  up  thoracic  thrill.  Moreover,  vocal  thrill  and 
respiratory  murmurs  may  vanish  likewise  in  intra- 
thoracic tumours.  Thus  the  diagnosis  between 
exudations,  pulmonary  consolidations,  intrathoracic 
growths,  subphrenic  mischief,  and  combination  of 
pleuritic  fluid  with  any  of  them,  is  sometimes 
difficult.  If  empyema  coincides  with  acute 
pneumonia  and  overlies  it,  a  diflerential  diagnosis 
may  be  unattainable  ;  but  absolute  dulness,  cessa- 
tion of  vocal  fremitus,  distance  of  respiratory  phe- 
nomena, and  a  recrudescence  of  fever  after  a  crisis 
would  suggest  exploratory  puncture.  In  the 
writer's  experience  inordinate  severity  of  the  pain 
in  the  side  is  characteristic  of  gravity  in  the  nature 
of  the  pleurisy.  The  heart  may  be  dragged  over 
by  the  reti'action  of  the  opposite  lung.  Leuco-' 
cytosis,  absent  in  simple  serous  effusion,  would 
suggest  empyema,  pneumonia,  or  tuberculosis.  In 
small  effusion  the  limits  of  posterior  dulness  may 
be  raised  by  a  few  forcible  inspirations,  probably 
due  to  a  re-expansion  of  collapsed  lung  ;  or  if 
there  be  no  effusion  they  may  be  reduced  as  the 
inflated  lower  border  of  the  lung  reoccupies  the 
cleft  behind  an  elevated  diaphragm.  Two  fingers' 
breadth  of  dulness  at  the  base  signifies  about  15  oz. 
of  effusion.  If  the  voice  be  regophonic  we  decide 
upon  fluid,  but  if  bronchophonic  we  may  distin- 
guish the  '  sniflling  and  metallic  '  bronchophony  of 
consolidation  from  the  weaker  and  more  diffused 
bronchial  quality  in  pleuritic  effusion.  The  same 
may  be  said  of  the  respiratory  sounds.  If  per- 
chance the  dulness  and  breath-sounds  should 
vary  with  the  position  of  the  patient,  fluid  is 
clearly  manifest.    Circumscribed  effusions,  such  as 
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encysted  empyema,  if  they  do  not  displace  the 
heart,  are  at  times  physically  indistinguishable 
from  a  like  extent  of  chronic  consolidation,  or  of 
abscess  in  the  lung.  Such  effusions,  though  usually 
basic,  are  by  no  means  always  so.  Retained  by 
adhesions  and  sometimes  multilocular,  they  may 
occupy  the  upper  and  anterior  region,  any  part  of 
the  middle  region,  or  strips  or  irregular  districts 
in  any  direction  ;  or,  again,  they  may  be  interlobar, 
and  in  this  position  perhaps  to  be  recognised  by 
the  obliqueness  of  the  strip  of  dulness.  Inter- 
lobar effusion  is  usually  purulent,  and  often  is  re- 
vealed only  by  breaking  upwards,  when  it  behaves 
as  a  pulmonary  abscess.  It  may  be  said,  in 
general  terms,  that  a  permanent  dull  area  remain- 
ing after  an  acute  pleurisy  or  pleuro-pneumonia  is 
most  probably  due  to  an  encysted  empyema,  but 
not  always.  In  such  cases  fever,  if  it  recur  after  a 
pneumonic  crisis,  is  a  tell-tale  symptom,  but  it  may 
be  entirely  absent,  and,  unless  clubbed  fingers  or 
radiography  help  us,  there  may  be  little  to  decide 
the  nature  of  the  disease.  Obsolescence  ma}' 
result  ;  still  such  a  collection  is  very  likely  to 
work  mischief  sooner  or  later.  The  difficulties  of 
distinguishing  the  more  bulky  effusions  from  pul- 
monary consolidations  are  not  often  great.  In  the 
former  the  intercostal  spaces  may  be  bulged,  and 
the  moiety  of  the  chest  enlarged  ;  but  these  signs 
occur  in  some  rare  cases  of  'caseous  pneumonia.' 
On  the  other  hand,  consolidation  very  rarely  reduces 
the  lung  to  silence,  though  this  may  be  the  case  ; 
if  so,  the  bulk  of  the  half-chest  would  in  all  proba- 
bility be  lessened,  but  so,  on  the  other  hand,  may 
it  be  in  a  chronic  effusion.  The  upper  line  of 
dulness  in  effusion  is  a  very  inconstant  curve,  deter- 
mined by  the  posture  of  the  patient  during  the  time 
of  its  initiation.  The  fact  is,  many  chronic  cases 
can  be  diagnosed  only  by  the  needle  ;  and  it  should 
be  noted  that,  even  with  the  needle,  many  punctures 
may  be  needed  before  deciding  against  fluid.  Prac- 
tically speaking,  however,  as  Wilks  has  said, '  chronic 
basal  pneumonias,'  unless  of  subphrenic  origin, 
are  almost  always  pleuritic  effusions.  Pulmonary 
abscess  too  is  rare,  and  it  may  be  separated  from  the 
visceral  pleura  by  a  layer  of  pervious  lung.  If  it  lie 
near  that  surface  it  may  be  indistinguishable  from 
an  empyema  ;  and  this  is  the  more  embarrassing  as 
adhesion  is  very  often  wanting,  even  in  abscesses  of 
some  standing,  when  exploration  by  the  needle  is 
not  without  danger.  It  is  difficult  to  do  more 
than  to  urge  the  physician  before  plunging  in  the 
needle  to  consider  the  importance  of  a  full  review 
of  the  history  of  doubtful  cases.  Between  intra- 
thoracic tumours  and  large  pleuritic  effusions  a 
difficulty  is  found  only  in  those  cases  in  which  the 
tumour  is  confined  to  one  moiety  of  the  chest  ;  this, 
however,  is  not  very  uncommon,  especially  in 
aneurysm.  If  fluid  eff^usion  accompany  tumour, 
there  may  be  subtympanitic  resonance  under  the 
clavicle.  In  favour  of  fluid  alone  are  the  absence 
of  enlarged  veins  ;  the  equality  of  hydrostatic  dis- 
placement of  organs,  and  the  absence  of  signs  of  local 
pressure,  of  retarded  arterial  wave,  of  inequality  of 
pupils,  of  peculiar  sputum,  and  of  enlarged  glands. 

A  curious  pulsation,  of  uncertain  explanation,  is 
sometimes  seen  in  left-sided  empyema,  or  any  effu- 
sion, if  tense  enough,  and  very  rarely  in  pneumonia 
alone  (Graves).  In  the  case  of  effusion,  indeed,  the 
lung  must  be  indurated  and  must  be  tied  down  to 
the  structures  about  the  heart.  This  pulsation  must 
not  be  mistaken  for  an   aneurysmal  throb.  If 


fluctuation  be  felt  in  the  intercostal  spaces,  the 
disease,  in  part  at  any  rate,  is  a  fluid  effusion. 
Sometimes  a  gastric,  hepatic,  biliary,  renal,  or 
other  subphrenic  abscess,  making  its  way  by  a 
sinus,  occupies  some  part  of  the  pleural  cavity, 
or  excavates  an  adherent  lung.  Such  an  abscess 
usually  extends  rapidly,  but  it  may  encyst  itself, 
and  remain  latent  or  quiescent  for  months  ;  or  it 
may  excite  an  effiisive  pleurisy  in  the  remainder  of 
the  cavity,  so  that  two  effusions  co-exist  in  one 
pleura.  Thus,  serum  may  be  withdrawn  from  one 
part  of  a  pleural  cavity,  while  a  collection  of  pus 
remains  encysted  in  another — a  collection,  even 
when  suspected,  perhaps  very  difficult  of  discovery. 
From  it  of  course  pulmonary  fistula  may  take, 
its  origin,  and  pus  from  the  same  central  source, 
whatever  the  origin — for  instance,  hepatic,  peri- 
hepatic, or  perigastric  abscess,  renal  stone,  ap- 
pendicitis, caries  of  bone,  and  so  forth — may  in 
part  issue  from  the  urethra  or  rectum,  and  in  part 
issue  from  the  mouth.  Pleurisy,  even  without 
effusion,  at  the  bases  of  both  cavities  is  very 
suggestive  of  a  sub-diaphragmatic  origin,  and,  still 
worse,  of  the  possible  presence  of  pus  in  the  medi- 
astinum ;  though  tubercular  peritonitis  is  often 
associated  with  tubercular  pleurisy  which  may  be 
bilateral.  When  such  abscesses  contain  air,  but 
not  by  way  of  the  lung,  they  may  have  originated 
in  some  perforative  disease  of  stomach  or  bowel ; 
in  these  cases,  however,  there  will  be  little  evidence 
of  retracted  heart  or  of  increased  intrathoracic 
tension,  and  the  affected  area  will  rarely  approach 
the  apex.  Dulness  from  disease  below  the  dia- 
phragm, but  encroaching  on  the  thoracic  space, 
may  be  displaced  downwards  by  a  deep  inspira- 
tion. Radiography  is  proving  itself  a  valuable  aid 
in  exhibiting  such  displacements,  as  of  mediastinum, 
heart  and  diaphragm.  Radioscopy  in  some  cases 
is  remarkably  efficient  ;  as  when  on  the  screen  the 
movements  of  the  diaphragm  are  rendered  visible, 
and  the  varying  level  of  fluid,  so  that  in  succus- 
sion  the  splashing  may  be  seen.  It  is  stated  that 
in  puncture  combined  with  the  use  of  a  mano- 
meter, when  the  canula  is  in  a  cavity  beneath  the 
diaphragm,  inspiration  is  attended  with  an  increase 
and  expiration  with  a  decrease  of  pressure,  being 
the  reverse  of  that  which  occurs  when  the  canula 
lies  in  the  pleura.  In  peripleuritic  abscess  tension 
is  of  course  low,  there  is  no  pressure  on  neighbour- 
ing organs,  percussion-dulness  is  less  profound,  free 
expansion  of  the  lung  may  be  detected,  and  axillary 
glands  may  be  enlarged.  It  is  said  (Bartels)  that 
pus  from  interstitial  abscesses  is  of  higher  specific 
gravity  (1040)  than  from  large  cavities  (1028-1030). 
Pleural  effusions  arising  by  direct  absorption  from 
puerperal  and  like  forms  of  peritonitis  are  usually 
themselves  also  septic. 

The  diagnosis  between  serous,  sero-purulent,  and 
purulent  effusions  is  usually  decided  by  the  needle. 
Even  in  the  case  of  recent  limited  basal  effusions 
the  physician  must  suspect  empyema.  Signs,  such 
as  oedema  of  the  skin,  said  to  be  indicative  of  pus, 
are  by  no  means  trustworthy,  and  the  chest-wall 
may  be  retracted  over  pus  as  over  serum.  By  radio- 
graphy no  doubt  the  transition  of  serous  into  puru- 
lent effusion  is  perceptible,  but  in  ordinary  practice 
this  means  of  diagnosis  is  rarely  available  or  neces-  • 
sary.  Collections  of  pus  or  serum  in  peculiar  situa- 
tions may  then  be  fairly  easy  to  discover,  or  difficult, 
or  impossible.  We  shall  remember  that  such  col- 
lections contained  or  suspended  by  adhesions  may 
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occur,  and  moreover  may  be  multilocular.  In  the 
most  important  of  these — the  efifusion  between  the 
lobes  of  the  lung,  which  is  usually  purulent — radio- 
graphy may  be  very  helpful.  If  the  case  be  followed 
from  the  beginning  the  changes  may  be  noted 
along  the  lines  of  the  fissure.  Often,  however,  it 
is  first  revealed  by  perforation  into  a  bronchial  tube. 
If  the  liability  to  collection  here,  or  between  lung 
and  diaphragm,  which  is  far  from  uncommon,  be 
present  to  the  mind  of  the  physician,  the  symptoms 
and  course  of  the  case  will  usually  indicate  to  him 
the  duty  of  careful  and  even  repeated  exploration 
in  these  areas. 

A  large  pulmonary  cavity  might  be  taken  for 
encysted  empyema  with  fistulous  opening  into  a 
bronchus  ;  and  here  again,  as  a  pulmonary  fistula 
rarely  gives  rise  to  tubular  breathing,  unless  the 
opening  be   very  large    or  communicate  with  a 
secondary  cavity,  diagnosis  by  direct  signs  alone 
might  be  impossible.    The  history  of  the  case  and 
the  state  of  the  other  lung  would  be  important 
factors  in  decision.    In  another  class  of  cases  the 
distinction  between  chronic  phthisis  and  pleurisy 
may  be  difficult — in  those,  that  is,  in  which  there 
is  some  old  dulness  and  retraction  of  a  part  of  the 
side,  dropped  shoulder,  atrophied  pectoral  muscles, 
weak  respiration,  indefinite  crepitations,  and  more 
or  less  fever.    Absence  of  bacilli  and  lung-tissue  in 
the  expectoration,  and  the  health  of  the  other  side, 
help  to  exclude  all  but  that  fibroid  phthisis  which 
is  usually  a  result  of  chronic  tubercular  pleurisy. 
Tubercle-bacilli  are  rarely  to  be  found  in  the  effusion 
of  such  pleurisies  and  do  not  survive  long  in  pus; 
but  a  positive  result  may  be  obtained  on  the  guinea- 
pig  if  20  cc.  be  injected  (vide  paragraph  on  ilitio- 
logy).    In  the  pleurisy  of  typhoid  fever,  the  effusion, 
of  whatever  kind,  has  a  high  agglutinative  power. 
In  children,  enlargement  of  the  spleen,  with  exten- 
sion upwards  and  backwards,  has  occasionally  simu- 
lated effusion  at  the  base  of  the  left  lung.  Hepatic 
hydatid  may  rise  up  to  the  third  rib  ;  it  has  usually 
a  convex  upper  border,  but  it  may  be  distinguishable 
only  by  the  properties  of  the  fluid  drawn  off,  which 
is  non-albuminous  and  contains  booklets.    The  dis- 
tress and  orthopnoea  of  very  painful  pleurisies — of 
diaphragmatic  pleurisy  more  especially — may  simu- 
late cardiac  thrombosis.   The  state  of  the  pulse  alone 
usually  suffices  to  abate  the  fears  of  the  physician. 
A  hemorrhage  into  the  pleura  can  be  distinguished 
from  a  serous  or  purulent  effusion  only  by  a  careful 
survey  of  all  the  history  and  symptoms  ;  the  direct 
physical  signs  help  us  but  little. 

Prognosis. — The  prognosis  of  pleurisy,  even 
tubercular,  apart  from  pulmonary  tuberculosis  or 
malignant  disease,  is  generally  favourable  ;  in  tuber- 
cular pleuritis  it  is  usually  favouraljle  as  regards  the 
current  illness.  In  children  the  prognosis  is  espe- 
cially good,  although  in  them  the  effusion  is  often 
purulent  (usually  pneumococcic).  Chronic  pulmo- 
nary filjrosis  is  happily  rare,  and  in  the  particular 
case  the  chance  of  such  an  event  almost  vanishes. 
When  the  effusion  is  large  it  is  the  less  favour- 
able the  greater  the  quantity,  the  slower  the 
absorption,  and  the  more  obstinate  the  recurrence, 
especially  if  the  patient  makes  no  way.  Coagu- 
lation in  the  serous  exudate  on  standing  is  favour- 

Iable,  a  heavy  deposit  of  leucocytes  is  less  favourable. 
Irregular  or  remittent  fever  and  loss  of  flesh  are 
of  grave  significance.  Signs  of  hyperemia  and 
oedema  in  the  working  lung  must  be  anxiously 


urine,  and  other  evidences  of  high  venous  pressure 
be  added.    When  the  chest  is  full,  prognosis,  apart 
from  operation,  is  bad.    In  severe  and  rapid  cases 
the  other  lung  may  become  oedematous  and  con- 
gested, bloody  and  frothy  sputa  appear,  carbonic- 
acid  poisoning  become  evident  in  the  blue  lips  and 
lethargic  brain,  the  pulse  slip  away,  the  heart  fail, 
and  the  extremities  grow  chill  ;   or,  again,  death 
may  be  sudden,  as  if  due  to  syncope.   Sudden  death 
in  pleurisy  with  effusion  has  been  attributed  to  tor- 
sion of  the  great  vessels,  due  to  the  dislocation  of  the 
heart  ;   but  such  torsion  does  not  occur,  and  the 
accident  may  happen  in  large  effusion  on  either  side 
of  the  chest,  or,  indeed,  with  effusion  of  moderate 
degree,  and  may  be  due  to  thrombosis  of  the  pul- 
monary artery,  to  pericardial  effusion,  or  to  com- 
pression of  the  right  auricle.    Operation  raises  the 
hope  of  recovery  greatly — so  much  so  as  to  put  the 
chances  largely  in  favour  of  rapid  recovery  in  ordi- 
nary cases.     The  earlier  the  relief,  the  less  the 
damage  to  the  parts  and  the  better  the  hope  of 
rapid  amendment.     In  bad  cases  prognosis  will  be 
the  less  favourable  the  more  potent  the  adverse  con- 
ditions ;  and  in  secondary  pleurisies  the  prognosis 
may  depend  upon  these  other  conditions.    In  old 
people  ".operation  is  still  useful  ;  the  conditions  in 
them  unfavourable  to  operation  are  still  more  un- 
favourable to  absorption  ;  but  especial  care  must  be 
taken  to  draw  off  the  fluid  very  slowly,  and  to 
watch  the  circulation.      In  empyema  prognosis  is 
graver  ;  unless  operation  be  performed  death  is  pro- 
bable, either  by  syncope  before  the  matter  escapes, 
or  by  exhaustion,  chronic  septicaemia,  or  secondary 
abscesses,  during  a  long  period  of  incomplete  drain- 
age of  the  chest,    ir  operation  be  submitted  to,  the 
prognosis  is  favourable,  save  in  the  worst  cases  ; 
the  earlier  the  operation  is  performed  the  better. 
Cases  of  the  thick,  greenish  pus  of  the  pneumo- 
coccus,  seen  more  often  in  young  children  than  in 
adults,  do  better  than  the  seropurulent  of  strepto- 
cocci.     But  these  characters  are  not  conclusive, 
and  must  be  checked  by  cultivation.  Sometimes 
in  bad  cases,  such  as  those  of  a  septic  or  gangrenous 
kind,  death  is  preceded  by  much  dyspnoea,  due  to 
cessation  of  all  abdominal  breathing.    A  very  small 
gangrenous  patch  in  lung  or  pleura  will  betray  itself 
by  its  unmistakable   odour.      Although  primary 
tubercular  pleurisy  with  serous  effusion  is  hope- 
ful as   regards    immediate    prospects,  tubercular 
empyema  is  far  less  so  ;  indeed,  its  nature  is  often 
to  be   inferred  mainly  from   its   vicious  course. 
Effusions   secondary    to   pulmonary  tuberculosis, 
when  they  are  serous,  as  is  ordinarily  the  case, 
should  be  left  alone  as  long  as  possible.  Among 
the  deferred  dangers  are  amyloid  disease — not  a 
common  event,  but  possible  in  cases  of  necrosed  rib 
or  other  bone  or  of  long  and  exhausting  drain,  and 
phthisis  or  more  general  tuberculosis,  happily  rare, 
prevented,  it  may  be,  by  the  density  of  the  false- 
membranes.     The  presence  of  albumen    in  the 
urine  does  not  preclude  recovery  nor  forbid  prompt 
operation.     The  precise  bearing  of  age  and  sex 
upon  prognosis  cannot  as  yet  be  decided.  Ex- 
perience indicates  that  it  is  more  hopeful  in  cases 
under  ten  years  of  age  and  above  twenty  years. 
Bowditch  says  that  full  pregnancy  is  no  bar  to 
thoracocentesis. 

As  regards  duration,  an  ordinary  case  of  inflam- 
matory pleurisy  will  last  from  ten  days  to  a  month, 
according  to  the  degree  of  effusion  and  the  rate  of 
re-absorption.     Chronic  cases  with  large  effusions 
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may  last  any  length  of  time,  rarely  less  than 
three  months.  If  tapped,  the  fluid  may  not  return, 
or  may  not  return  after  a  second  tapping  ;  in 
such  a  case  recovery  will  be  more  rapid.  Empyema, 
opened  under  the  most  favourable  conditions,  is 
often  months  and  sometimes  years  before  final  clo- 
sure ;  antiseptic  operations  and  dressings  have 
much  shortened  the  mean  duration.  If  left  to 
itself,  an  empyema  usually  opens  through  the  lung 
or  externally.  In  the  latter  case  the  issue  is  most 
commonly  about  the  fifth  interspace  anteriorly,  but 
may  appear  elsewhere.  Drainage  in  such  cases  is 
very  incomplete,  and  although  some  relief  is 
attained,  the  patient  nevertheless  drags  on,  it  may 
be  for  years,  with  a  permanent  fistulous  discharge. 
Operation  in  such  cases  is  discussed  further  on.  Of 
double  empyema  many  cases  have  ended  in  recovery, 
especially  in  children. 

It  must  not  be  forgotten,  however,  that  simple 
pleurisies,  so  often  themselves  tubercular,  may  be 
the  forerunners  of  phthisis,  even  years  afterwards. 
The  occurrence  of  a  pleurisy  in  a  young  person  is 
always  then  an  anxious  matter.  The  experienced 
physician  will  call  to  mind  many  cases  in  which 
a  pleurisy,  to  all  appearance  wholly  recovered  from 
at  the  time,  was  followed  even  before  many  months 
had  passed  by  definite  signs  of  phthisis.  Prognosis, 
therefore,  must  concern  itself  with  the  ultimate  as 
well  as  with  the  immediate  issue,  and  with  the 
appropriate  warnings.  In  the  course  of  pulmonary 
phthisis  a  decided  attack  of  pleurisy  means  or  makes 
mischief,  even  if  quickly  got  under. 

Hfemorrhagic  effusions,  if  kept  aseptic,  often  do 
well  ;  their  gravity  depends  upon  the  cause.  Of 
secondary  purulent  foci  which  may  take  rise  in 
empyema,  suppurative  meningitis  and  abscess  of 
the  brain  are  the  most  calamitous,  and,  unfortu- 
nately, not  the  least  common.  Nystagmus,  or  other 
muscular  spasm,  may  put  us  on  our  guard  ;  and  the 
fluid  of  lumbar  puncture  may  be  examined  for 
microbes  (see  p.  903). 

Treatment. — (i)  Medicinal. — Dry  pleurisy  re- 
quires little  treatment.  In  some  cases,  as  in  chronic 
phthisis,  it  may  cause  distress,  and,  if  so,  may  be 
relieved  by  spongiopiline  and  laudanum,  or  other 
such  soothing  measures.  In  the  cases  in  which  a 
troublesome  cough  is  caused  by  a  patch  of  chronic 
dry  pleurisy,  the  cough  and  pleurisy  alike  may  be 
relieved  by  the  brief  application  of  blisters.  In 
acute  pleurisy,  on  the  other  hand,  much  depends 
upon  treatment  at  the  outset  ;  in  few  maladies  is 
early  attention  better  rewarded.  Our  aim  in  the 
beginning  is  to  diminish  pain,  inflammation,  fever, 
and  the  tendency  to  excessive  exudation.  With 
or  without  treatment,  the  pain  usually  passes 
off  in  forty-eight  hours,  or  thereabouts  ;  neverthe- 
less it  is  very  acute  while  it  lasts.  In  sharp  cases, 
occurring  in  healthy  persons,  we  may  put  on  six  to 
twelve  leeches  according  to  the  age,  sex,  or  condi- 
tion of  the  patient,  and  these  may  bleed  freely 
into  a  large  poultice.  This  measure,  if  adopted  at 
the  very  outset,  diminishes  the  pain,  the  fever,  the 
exudation,  and  the  duration  of  the  case.  When  the 
bleeding  has  ceased,  the  chest  should  be  firmly 
bandaged,  and  so  soon  as  the  state  of  the  leech-bites 
will  allow  of  it  the  affected  side  should  be  as  firmly 
strapped.  This,  by  giving  rest  to  the  part,  will 
favour  resolution  and  resorption,  and  some  patients, 
though  not  all,  find  nmch  comfort  from  it.  Respi- 
ration, on  the  other  hand,  favours  effusion,  as  does 
exercise  in  inflammation  of  a  joint.    If  called  to  a 


case  after  the  first  brunt  is  over — say  after  a  lapse 
of  forty  hours — it  is  better  to  omit  the  leeching,  in 
order  that  the  strapping  may  be  applied  at  once. 
It  must  be  applied  on  the  method  laid  down  by 
F.  T.  Roberts.    Dr.  Roberts  applies  the  strapping 
in  all  cases  from  the  outset  ;  but  the  writer's  expe- 
rience is  in  favour  of  early  leeching  in  suitable  cases. 
Some  physicians  recommend  that  an  attempt  be 
made  to  subdue  the  local  inflammation  by  the  appli- 
cation  of  ice-bags,  but  the  results  of  this  method  do 
not  seem  very  satisfactory.     In  addition  to  local 
measures,  such  medicines  as  the  following  are  re- 
quired :  A  combination  of  compound  ipecacuanha 
powder  and  antimonial  powder  (aa  gr.  iiss)  may  be 
given  every  six  or  eight  hours,  for  two  or  three 
days.     When  pain  is  severe,  the  subcutaneous  use 
of  morphine  is  to  be  recommended,  in  doses  of  one- 
eighth  to  one-fourth  of  a  grain.    In  addition  to  the 
above  powder,  either  full  doses  of  solution  of  ace- 
tate of  ammonium  (5ij-5iv  for  an  adult),  or  ten 
grains  of  salicylate  of  sodium,  every  four  hours,  cer- 
tainly relieve  the  symptoms  if  they  do  not  change 
the  course  of  the  acuter  pleurisies.    A  saline  effer- 
vescent mixture  may  be  freely  used  also  as  a  drink, 
whereby  activity  of  the  skin  and  kidneys  is  pro- 
moted.   In  the  earlier  stages  free  purgation  should 
be  avoided,  but  it  is  well  to  call  gently  upon  the 
alvine   excretion   by  the  use  of  mercurials  and 
salines.    All  solids  must  be  withdrawn  from  the 
dietary,  and  stimulants,  as  a  rule,  forbidden.  The 
saline  effervescent  or  a  cream -of-tartar  drink  is  to 
be  continued  after  the  powders  are  withdrawn,  so 
as  to  keep  up  free  excretion  ;  for  the  same  purpose, 
and  also  to  lessen  chest-movements,  the  patient 
must  be  kept  closely  to  bed.    For  some  days  after  \ 
the  subsidence  of  the  fever  the  appetite  must  be 
held  in  check,  and  it  is  desirable  at  this  stage  to 
lessen  the  amount  of  fluid  in  the  dietary.    Thus  it 
is  to  be  hoped  that,  as  the  patient's  general  condi-  I 
tion  improves,  the  effusion  in  the  chest  may  like-  \ 
wise  fail.    If  this  be  not  the  case  blisters  seem 
certainly  efficacious  ;  not  pushed  to  full  vesica- 
tion,  but  repeated  frequently.     Iodine-paint,  in  the  1 
writer's  opinion,  is  useless.    At  the  same  time,  or 
soon  after,  a  pill  may  be  administered  twice  or  thrice  ' 
daily,  containing  a  grain  each  of  digitalis  (fresh  leaf)  n 
and  blue  pill.    The  digitalis,  by  keeping  up  the 
arterial  blood-pressure  which  tends  to  fail,  favours 
excretion  ;  and  mercury  is  one  of  the  best  of  diuretics. 
The  use  of  blisters  and  mercury  must  be  avoided  if 
the  kidneys  be  not  sound,  and  mercury  should  be  i 
avoided  if  phthisis  be  suspected.    When  a  brief  [ 
and  gentle  eliminative  course  of  this  kind  is  ended,  J 
restorative  treatment,  with  such  drugs  as  iron  and  ! 
quinine,  should  be  substituted.  Delicate  and  ancemic 
subjects  may  need  iron  and  bitters,  cod-liver  oil,  ! 
and  liberal  diet  from  a  very  early  stage,  and  such 
cases  are  not  uncommon.    But  such  measures  are 
not  to  be  used  in  the  acuter  stages,  a  precaution  too 
often  forgotten ;  even  in  phthisis  a  sharp  inter- 
current pleurisy  must  be  treated  at  first  by  salines, 
and  possibly  even  a  leech  or  two. 

These  measures  will  generally  help  to  reduce  not 
only  acute  effusions  of  moderate  extent,  but  also  of 
a  more  obstinate  kind.  If,  however,  the  case  resist 
the  means  prescribed,  the  effusion  will  probably 
increase,  and  operative  interference  may  be  urgent, 
as  is  so  commonly  the  case  in  latent  pleurisy.  As  a 
general  rule,  if  a  primary  serous  effusion  rises  much 
above  the  angle  of  the  scapula,  and  abides,  in  this 
quantity  or  more,  for  two  or  three  weeks  in  spite  of 
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adequate  treatment,  it  must  be  drawn  off,  whether 
the  patient  be  embarrassed  by  it  or  not. '  An 
effusion,  however  small,  known  to  be  purulent, 
must  be  removed  at  once.  The  presence  of  fever 
is  no  obstacle  to  operation.  In  cases  in  which 
treatment  by  medicines  has  not  been  fairly  tried, 
when  the  patient  is  in  comparative  ease,  the  effu- 
sion is  not  above  the  spine  of  the  scapula  behind 
nor  above  the  mamma  in  front,  is  not  rising,  and  the 
neighbouring  organs  are  not  much  displaced,  opera- 
tion may  give  place  to  medicinal  treatment  for  two  or 
three  weeks  longer.  The  writer,  however,  would 
advise  the  withdrawal  even  of  a  pint  of  fluid  which 
had  lain  in  the  cavity  for  a  month,  unless  there  is 
pulmonary  tuberculosis,  as  its  continued  presence 
promotes  retraction  of  the  lung,  and  tends  to  destroy 
the  absorbent  power  of  thj  pleura  and  of  its  granu- 
lations. Sometimes  at  a  later  date,  when  conval- 
escence should  be  established,  a  still  smaller  quan- 
tity of  fluid  may  be  detected,  and  the  patient  remains 
poorly  and  out  of  condition.  An  inch  or  two  of 
dulness  persists  at  the  base  of  the  lung,  and  on 
puncture  such  remnant  may  prove  to  be  pus,  which 
would,  of  course,  be  dealt  with  thoroughly  ;  yet 
even  if  serum  only  be  found  the  withdrawal  of  it  for 
some  obscure  reason  seems  to  set  the  patient  free 
to  get  well,  if  there  be  no  other  complication. 
If  there  be  effusion  in  both  pleural  cavities,  the 
amounts  must  be  considered,  of  course,  as  one 
quantity.  Before  speaking  at  length  of  opera- 
tion, however,  it  is  well  to  say  that  two  other 
methods  remain — the  so-called  '  thirst-cure  '  and 
the  jaborandi-cure.  The  first  method  consists  in 
the  withdrawal  of  fluid  from  the  diet,  which  should 
consist  of  lean  cold  meat,  stale  bread,  and  the 
like.  All  fluids  are  forbidden,  except  half  a  pint 
on  the  third  day,  and  a  pint  on  the  seventh  and 
eighth  days.  The  effusion  is  said  to  decrease  daily 
under  this  method,  but  it  is  more  painful  than 
tapping,  and  could  not  be  borne  by  all  patients 
without  injury.  The  second  plan,  to  which  excel- 
lent results  are  imputed,  consists  in  the  promotion 
of  profuse  sweating,  by  means  of  jaborandi.  The 
drug  is  administered  as  a  liquid  extract,  5]  being 
given  every  three  hours  ;  or  one-eighth  to  one-third 
of  a  grain  of  nitrate  of  pilocarpine  is  injected  sub- 
cutaneously,  and  repeated  as  the  results  may  indi- 
cate. The  writer  has  not  learnt  to  rely  on  the 
former  method,  and  the  latter  he  is  indisposed  to 
try.  It  is  well,  however,  to  control  the  amount  of 
fluid  taken.  If  medicinal  and  dietetic  means  fail 
to  remove  a  moderate  effusion,  if  the  fluid  be  rising 
fast,  or  if  it  occupy  the  whole  or,  persistently,  a 
great  part  of  the  pleural  cavity,  the  cavity  must  be 
tapped.  There  should  be  no  hesitation  in  tapping 
instantly  any  chest,  even  in  cases  of  phthisis,  which 
is  dull  up  to  the  clavicle,  or  presents  but  a  small 
tympanitic  space  under  the  clavicle. 

(2)  Operative. — To  ascertain  whether  the  fluid 
contents  of  the  chest  be  serous,  sero-purulent,  or 
purulent,  an  exploring  syringe  maybe  passed  through 
the  wall  of  the  chest,  and  a  specimen  of  the  fluid 
drawn  off.    In  this  way  information  is  obtained  as 

'  In  the  revision  of  this  article  these  words  are  left  as 
originally  written.  The  writer  is  aware  that  of  late  recourse 
has  been  had  earlier  and  more  frequently  to  paracentesis  ; 
but  his  own  experience  leads  him  still  to  counsel  delay  so 
long  as  the  patient  is  in  no  distress.  Acute  serous  effusions 
advance  to  a  moderate  limit,  and  then  slowly  recede.  If 
drawn  off  during  the  period  of  increase  the  puncture  will  not 
prevent  reai.cumulation,  in  which  case  it  is  a  useless  vexa- 
tion. 


to  the  nature  of  the  fluid,  its  accessibility,  and  its 
bacterial  contents.  Should  no  fluid  be  obtained, 
the  puncture  can  be  repeated  at  another  spot  more 
readily,  and  with  less  sense  of  failure,  than  a 
greater  operation.  The  site  of  operation  must  be 
chosen  with  care  ;  happily,  there  is  plenty  of  margin 
for  error.  In  encysted  empyema  with  thickened 
walls  we  repeat  that  four  or  five  punctures  may  be 
needed  before  pus  be  reached,  and  a  negative  result 
must  not  be  accepted  without  examining  under  the 
microscope  any  drop  or  fragment  within  or  upon 
the  needle.  In  cases  of  multilocular  effusion  the 
emptymg  of  one  loculus  only  is  of  course  an  in- 
complete measure.  Such  cases  can  be  dealt  with 
only  by  repeated  puncture. 

The  chest,  as  a  rule,  is  to  be  tapped  in  the  sub- 
axillary  area,  where  there  is  little  danger  to  other 
organs.  Reasons  to  the  contrary  may  present 
themselves  in  the  case  of  adhesions  tying  the  lung 
or  diaphragm  to  the  side  or  back  of  the  cavity,  of 
displacement  of  the  heart,  or  of  deformity.  An 
oedematous  area  must  be  avoided,  as  access  of  pus 
may  convert  it  into  a  large  cellular  abscess.  The 
pointing  of  an  empyema  forward  is  no  indication 
for  an  anterior  opening,  as  this  pointing  will  recede 
when  a  lower  opening  has  been  made ;  nor  is 
the  distant  sound  of  respiration  over  the  back  of 
the  affected  side  a  reason  for  declining  to  operate 
posteriorly.  Let  any  bulging  of  intercostal  spaces 
be  looked  for,  as  at  such  a  spot  false-membranes 
are  probably  scanty  ;  and  let  it  be  ascertained  that 
there  is  room  enough  between  the  ribs  for  the 
insertion  of  a  finger  into  the  cavity  ;  if  not,  a  rib  or 
two  must  be  resected.  The  writer  used  to  prefer 
the  eighth  space  in  a  line  with  the  angle  of  the 
scapula  ;  but  safe  as  is  this  position,  and  good 
for  bottom  drainage,  elevation  of  the  diaphragm 
often  defeats  the  latter  purpose  and  interferes  with 
the  tube.  The  anterior  axillary  line  is  too  for- 
ward for  safety  and  for  drainage  ;  the  posterior 
line,  or  perhaps  a  little  behind  it,  is  usually  the 
best  place.  Except,  perhaps,  in  a  very  stout  per- 
son a  little  difference  in  the  thickness  of  the 
chest-wall  is  unimportant.  If  it  should  appear, 
however,  that  the  fluid  is  so  limited  or  encyst'.d 
that  it  does  not  gravitate  to  the  bottom  of  the 
cavity,  or  that  it  has  a  more  anterior  seat,  a 
tentative  puncture  must  be  made  at  the  dullest 
spot,  regard  being  had,  of  course,  to  the  position  of 
neighbouring  organs.  Some  years  ago  a  '  dry  tap ' 
was  a  great  disappointment  to  the  patient's  friends, 
and  an  annoying  rebuff  for  the  physician.  Now 
we  are  better  aware  that  in  obscure  cases  of  cir- 
cumscribed effusion  such  explorations  may  fail 
again  and  again  and  yet  be  finally  successful,  or  in 
any  case  be  an  indispensable  means  of  obtaining 
information. 

After  disinfection  both  of  skin  and  instrument, 
the  needle  of  the  syringe  must  be  thrust  quickly 
through  the  tissues  into  the  cavity,  the  operator 
being  careful  to  enter  a  little  below  the  mid  space, 
so  as  to  avoid  the  periosteum  of  either  rib,  and  the 
intercostal  artery  above.  There  is  no  objection  to 
freezing  the  skin  beforehand,  but  if  the  edge  of 
the  canula  present  no  ridge  upon  the  trocar  the 
stab  is  not  very  painful.  If  the  fluid  drawn  be 
clearly  serous,  it  may  be  welt  to  wait  a  day  or  two 
to  see  whether  a  small  draught  will  set  up  absorp- 
tion of  the  rest.  Many  such  cases  are  on  record. 
If  the  case,  as  is  very  common,  be  of  a  tubercular 
nature,  the  reabsorption,  thus  accelerated,  may,  as 
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is  alleged  in  peritonitis,  be  useful  by  the  introduction 
of  some  antidotal  factor  into  the  blood.  Certainly 
many  of  the  cases  in  which  absorption  is  thus  started, 
either  in  pleura  or  peritoneum,  do  unexpectedly 
well.  As  a  rule,  however,  it  will  be  needful  to  pro- 
ceed to  a  further  evacuation  of  the  cavity.  See 
Paracentesis  ;  Aspirator  ;  and  Pleura,  Sur- 
gery of. 

It  may  be  desirable  to  inject  one-fifth  of  a  grain 
of  morphine  beneath  the  skin  after  the  operation, 
in  order  to  relieve  any  irritation  either  by  cough 
or  otherwise,  and  to  secure  subsequent  rest.  In 
some  favourable  cases  no  second  tapping  is  needed, 
and  the  heart  tends  to  recover  its  position  on  the 
completion  of  the  operation,  moving  three  inches 
perhaps  in  the  course  of  it.  In  two  cases  in  which 
the  writer  noted  reduplication  of  the  second  cardiac 
sound  before  tapping,  the  sign  ceased  at  once  on 
the  emptying  of  the  cavity.  In  other  cases,  even 
of  serous  effusion,  the  severity  of  the  pleurisy  may 
have  so  fettered  the  lung  that  the  readjustment  of 
the  parts  is  much  more  gradual,  and  the  space  of 
the  effusion  is  reoccupied  but  slowly  by  the  un- 
folding lung,  and  the  yielding  of  the  chest-wall  and 
mediastinum.  In  this  respect  there  is  not  much 
difference  between  serous  and  purulent  formations, 
save,  of  course,  that  neglected  cases  are  more  likely 
to  have  become  purulent.  A  rapid  return  of  the 
physical  signs  to  the  normal  is  a  very  good  omen, 
and  in  cases  promptly  dealt  with  this  is  now  a 
common  experience.  Moreover,  if  large  adhesions 
take  place  they  seem  to  stifle  tubercle.  In  cases 
of  slower  recovery  we  get  less  help  from  physical 
signs,  the  conditions  within  the  chest  being  in  a 
more  stable  state  of  perversion.  In  pleuro- 
pneumonia the  lung  may  not  be  able  to  expand 
after  a  paracentesis  for  the  pleurisy,  so  that  only 
some  ten  ounces  or  so  may  be  obtainable  by  resili- 
ence of  the  ribs.  It  is  rather  the  rule  than  the  excep- 
tion for  some  dulness  to  remain  below  the  scapula, 
and  this  alone  is  no  indication  for  repeating  the 
operation.  In  many  cases,  however,  perhaps  in 
the  majority,  often  without  any  recurrence  of 
fever,  the  cavity  refills,  and  aspiration  may  have 
to  be  repeated  more  than  once.  It  is  proper,  there- 
fore, to  warn  the  patient  of  this  beforehand,  lest  he 
be  discouraged. 

If  there  be  subsequent  pain  or  elevation  of  tem- 
perature, these,  under  ordinary  circumstances,  will 
prove  to  be  transient,  but  if  the  rise  of  temperature 
continue  after  the  first  day  or  two,  the  formation  of 
pus  is  to  be  feared.  This  event  is  not  infrequently 
attended  by  a  re-awakening  of  pain.  As  a  rule,  the 
pus  must  be  evacuated  by  free  incision  as  soon  as 
discovered.  An  anaesthetic  must  be  used  that  the 
operation  may  be  performed  deliberately.  Chloro- 
form in  these  cases  seems  to  put  less  strain  upon 
the  limited  breathing-powers  than  ether.  If  for  any 
reason,  such  as  renal  disease,  general  anaesthesia 
be  undesirable,  it  may  be  obtained  locally.  See 
An/Esthesia,  Local. 

From  the  time  of  the  operation  the  temperature 
should  fall  rapidly  to  the  normal,  especially  if  the 
patient  can  be  in  the  open  air,  the  value  of  which 
cannot  be  overrated  in  these  cases  ;  if  it  rise  again, 
the  rise  will  be  almost  surely  due  to  occlusion  of  the 
opening. 

In  the  exudations  of  phthisical  or  carcinomatous 
disease,  operation  may  be  justifiable  by  the  tem- 
porary relief  given  to  the  sufferer ;  paracentesis 
must,  however,  be  preferred  to  incision  as  long  as 


possible,  as  the  incision  may  not  heal.  If  after 
the  removal  of  a  collection  of  pus,  and  the  esta- 
blishment of  really  free  drainage,  the  discharge 
become  more  offensive  and  the  fever  remain,  the 
disease  is  probably  a  progressive  tuberculosis,  and 
the  forecast  unfavourable.  It  will  be  remembered, 
however,  that  the  pus  may  not  all  be  included  in 
one  cavity,  or  in  cavities  which  communicate  ;  if  so, 
each  separate  cavity  must  be  opened. 

There  is  no  substantial  difference  of  method  in 
operating  upon  a  case  in  which  a  pulmonary  or 
other  ill-placed  fistula  has  already  formed.  The 
performance  of  the  operation  in  such  cases,  if  the 
bronchial  opening  be  free  and  not  valvular,  and 
especially  if  there  be  much  adhesion  and  length  of 
sinus,  is  not  generally  indicated  ;  and  its  need  must 
be  estimated  by  the  behaviour  of  each  particular 
case,  especially  by  the  temperature  and  the  freedom 
of  expectoration.  In  these  cases  the  open-air  treat- 
ment may  suffice.  In  rare  cases  it  may  be  possible 
to  drain  a  pyopericardium  through  the  pleural 
opening.  In  double  empyema  a  day  or  two 
should,  if  possible,  be  allowed  to  intervene  between 
the  two  operations,  especially  in  children  ;  there  is 
some  risk  of  collapse  or  of  pulmonary  oedema  in 
doing  both  operations  together,  unless  the  empyema 
be  encysted  on  one  or  both  sides,  when  operation 
adds  little  to  the  disturbance. 

After  each  or  any  removal  of  fluid  from  the 
chest  the  re-expansion  may  be  assisted  hy  respira- 
tory gymnastics,  by  graduated  exercise,  by  the 
inhalation  of  compressed  air,  or  by  residence  at 
high  elevations.  Massage  and  faradism  may  be 
useful.  Finally,  the  importance  of  treating  the 
patient  from  the  time  of  operation  in  the  fresh  air, 
as  in  phthisis,  must  be  emphasised.  The  writer 
has  seen  very  unpromising  cases  answer  surpris- 
ingly to  this  method,  even  where  operation  was 
inadvisable. 

3.  Pneumothorax. — Fr.  Pneumothorax;  Ger. 
Liifthriist. 

Pneumothorax  is  the  state  in  which  the  pleural 
cavity,  normally  non-existent  as  a  space,  contains 
air  or  other  gas.  If  the  air  or  gas  be  present 
together  with  pus,  blood,  or  a  watery  fluid,  we  give 
to  the  resulting  states  the  compound  names.  Pyo- 
pneumothorax, Hc^matopnenmothorax,  and  Hydro- 
pneumothorax  respectively.  The  gaseous  content  in 
these  cases  may  precede  the  entry  of  the  fluid  or 
succeed  it  ;  or  it  may  be  generated  in  the  cavity  by 
specific  bacteria. 

^Etiology. — Pneumothorax  is  a  commoner  event 
than  would  be  supposed,  were  we  to  confine  our 
attention  to  cases  recorded  under  this  name.  It 
is  often  an  incident  in  the  course  of  other  diseases, 
and  of  none  more  often  than  pulmonary  tuber- 
culosis. Pneumothorax  sometimes,  but  rarely, 
seems  to  appear  as  a  primary  event,  disappearing 
again  without  further  complication  ;  usually  it  re-  ' 
suits  from  wounds  of  the  chest,  purulent  pleuritis, 
phthisis,  ulceration  (simple  or  carcinomatous)  of 
the  oesophagus,  stomach,  bowel,  or  gall-ducts, 
and  so  forth,  opening  into  the  cavity.  If  air  be 
admitted  mechanically  to  the  pleural  cavity,  de- 
composition of  other  contents  may  add  to  the  volume 
of  that  which  was  admitted.  Even  in  those  few 
cases  in  which  pneumothorax  seems  '  idiopathic ' — 
in  which,  that  is,  we  find  pneumothorax  to  be  the 
eminent  morbid  state — we  are  bound  nearly  always  I 
to  assume  this  state  to  be  secondary,  and  due  to  ' 
some  perforation  the  cause  and  place  of  which  may 
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escape  recognition.  Yet  in  some  rare  cases  a 
strain  seems  to  have  ruptured  the  lung.  Three 
cases  in  the  writer's  experience,  occurring  during 
violent  exertion  in  vigorous  men,  recovered  per- 
manently in  a  few  days  ;  but,  though  tubercular 
perforation  rarely  or  never  heals,  it  is  difficult  to 
suppose  that  in  any  such  cases  the  lung  was  perfectly 
sound.  Cases  due  to  wounds  of  the  chest  find  their 
place  elsewhere. 

In  empyema  pneumothorax  is  apt  to  follow  per- 
foration of  the  lung  with  ejection  of  the  pus  up- 
wards ;  or,  more  rarely,  perforation  of  the  chest- 
wall  by  ulceration  outwards.  In  these  cases  of 
pyopneuiiiothorax  we  have  to  deal,  of  course,  with 
an  abundance  of  both  pus  and  air  in  the  pleura. 
Pneumothorax,  as  we  have  seen,  is  a  common  com- 
plication of  phthisis  pulmonalis.  When  it  occurs 
in  the  later  stages  of  the  disease,  it  often  escapes 
observation  ;  in  the  earlier  stages  its  symptoms  are 
less  likely  to  be  overlooked.  Its  occurrence  may 
be  determined  by  such  a  strain  as  a  fit  of  coughing. 
That  pneumothorax  is  not  a  still  more  common 
result  of  ulcerative  processes  in  the  lung  is  due  to 
the  anticipation  of  a  breach  of  surface  by  previous 
adhesive  inflammation.  In  phthisis  the  perforation 
is  often  minute,  and  the  quantity  of  matter  escaping 
into  the  cavity  small  —so  small  as  to  be  inadequate 
to  produce  the  physical  signs  of  fluid  contents. 
For  obvious  reasons  the  bursting  of  a  phthisical 
cavity  into  the  pleura  is  very  rare  ;  perforation  is 
due  to  the  ulcerative  action  of  a  superficial  deposit 
upon  the  visceral  pleura  ;  such  being  its  nature  it 
rarely  heals,  but  it  may  be  enclosed  by  consequent 
adhesions.  In  other  cases  the  escape  is  more  abun- 
dant, or  a  more  abundant  effusion  comes  from  the 
pleura  itself,  as  a  consequence  of  the  resulting  irrita- 
tion. We  have  then  to  deal  with  an  obvious  sero- 
pneumothorax or  pyo-pneumothorax.  In  cases  due 
to  tubercular  perforation  the  efl'usion  is  generally 
serous,  and  if  into  a  circumscribed  cavity  the  sac 
may  close  up  by  adhesion.  Air  thus  entering  the 
pleural  cavity,  unless  it  pass  through  septic  chan- 
nels, is  purified  from  such  elements  by  its  filtration 
through  the  lung.  The  mode  of  the  opening  by 
which  air  escapes  into  the  pleural  cavity  is  of  chief 
importance  ;  it  may  be,  and  often  is,  valvular,  so 
that  its  entry  during  inspiration  may  not  be  balanced 
by  its  exit  ;  in  this  case  air  accumulates  under 
pressure.  If,  as  in  empyema,  the  lung  be  already 
collapsed,  this  pressure  is  the  less  distressing  ;  if 
the  lung  be  wholly  or  in  part  open,  the  pressure 
adds  to  the  degree  of  the  sudden  embarrassment 
due  to  rapid  retraction  of  the  lung,  absorption  of 
its  air  by  its  blood,  and  encroachment  upon  the  sur- 
rounding parts,  including  the  opposite  lung.  The 
valvular  action  does  not  usually  depend  upon  the 
shape  of  the  orifice,  but  upon  the  retraction  on 
expiration  of  the  lung  around  it.  This  kind  of 
pneumothorax,  unless  circumscribed,  is  relatively 
frequent,  and  more  mischievous,  as  the  tension  may 
reach  a  very  high  degree.  If  the  air  have  free 
issue,  the  pressure  within  is  not  above  that  of  the 
atmosphere,  and  the  air  is  readily  reabsorbed.  In 
puncturing  the  chest-wall  with  a  fine  trocar,  in  cases 
of  serous  effusion,  the  lung  is  sometimes  wounded, 
and  air  escapes  into  the  pleura.  The  accident  is 
an  untoward  one  ;  air  passing  through  a  healthy  lung 
sets  up  no  putrefaction,  and  is  itself  quickly  absorbed, 
but  a  large  quantity  suddenly  admitted  may  add  a 
good  deal  to  the  suffocative  distress  of  the  patient. 
Perforation  into  the  pleural  cavity  by  ulceration. 


simple  or  cancerous,  either  in  the  lung  itself  or  in 
such  neighbouring  organs  as  the  oesophagus,  the 
stomach,  the  bowel  or  connected  ducts,  is  not  ver}' 
rare  ;  the  entry  of  air,  food,  or  other  foreign  matters 
into  the  pleura  in  such  cases  adds  greatly  to  the 
distresses  of  the  latter  days  of  life. 

The  last  cause  which  needs  notice  is  the  action  of 
aerogenic  microbes  in  the  cavity.  Of  these  rare 
cases  the  writer  has  seen  very  few.  In  the  last  of 
them,  a  slow  pleurisy  of  the  right  base,  the  dulness 
of  fluid  rose  nearly  to  the  spine  of  the  scapula,  with 
Skodaic  resonance  above.  Two  or  three  days  later 
an  area  of  resonance  of  subtympanitic  character 
formed  in  the  midst  of  the  dull  patch  and  extended 
during  the  following  two  days.  On  percussion  a  disc 
of  resonance  was  surrounded  by  a  dull  ring  of  perhaps 
a  third  of  the  common  radius.  On  operation  gas 
bubbled  out  and  about  a  quart  of  turbid  serum 
flowed  away,  of  a  peculiar  Vnit  not  gangrenous  odour. 
After  resection  of  two  riljs  the  diaphragm  and 
parietes  were  examined  with  the  finger.  Excepting 
some  strong  adhesions  the  results  were  negative  ; 
the  surfaces  smooth,  no  sign  of  perforation,  no 
fluctuation,  no  evidence  of  pulmonary  gangrene. 
But  the  operation  gave  no  relief,  subcutaneous 
hemorrhages  appeared,  and  the  patient  sank  with 
subnormal  temperatures  and  rapidly  failing  heart. 
Unfortunately  no  specimen  of  tlie  fluid  was  re- 
served for  bacteriological  examination,  nor  could  a 
necropsy  be  obtained. 

Anatomical  Characi'ers. — A  patient  rarely 
dies  of  simple  pneumothorax  ;  or  if  death  be  mainly 
due  to  this,  yet  unless  it  occur  within  the  first  few 
days  it  is  probable  that  some  considerable  inflam- 
mation will  be  found  also.  In  the  vast  majority  of 
cases,  of  course,  the  pneumothorax  is  secondary  to 
some  other  disease,  and  any  fluid  or  other  matters 
found  with  the  air  in  the  chest  may  be  due,  not  to 
the  mere  admission  of  air  into  the  cavity,  but  to  the 
admission  of  decomposing  elements  into  it.  As  con- 
cerns air  alone,  we  have  only  to  say  that  in  the  cases 
in  which  air  has  reached  the  pleura  by  a  valvular 
opening,  the  affected  side  of  the  chest  may  be  visibly 
distended.  In  such  a  chest  the  pressure  of  the  con- 
tained air  will  be  positive,  and  on  puncture  may 
escape  with  a  hissing  noise  ;  the  out-rush  may 
indeed  be  strong  enough  to  blow  out  a  candle. 
This  air  is  usually  deoxidised,  and  rich  in  car- 
bonic acid  ;  if  there  be  decomposing  matters  in 
the  cavity,  it  is  likely  also  to  contain  sulphuretted 
hydrogen.  Neighbouring  parts,  especially  the  heart, 
will  be  found  more  or  less  dislocated,  directly  as 
the  degree  of  positive  pressure  and  inversely  as  the 
amount  of  adhesion.  Bilateral  pneumothorax,  unless 
the  lungs  be  widely  extended  by  adhesions,  is,  of 
course,  incompatible  with  life  ;  if  on  necropsy  it  be 
found  double,  we  may  be  sure  that,  on  one  side 
at  any  rate,  it  came  on  at  the  moment  of  death, 
and  in  this  cavity  no  effusion  will  be  found.  If 
the  opening  eludes  observation,  it  may  be  discovered 
by  filling  the  cavity  with  water  and  injecting  air  by 
the  trachea. 

Symptoms. — The  symptoms  of  pneumothorax 
are  of  course  the  more  distinct  the  less  the  sym- 
ptoms of  the  primary  malady.  In  those  rare  cases 
in  which  pneumothorax  comes  on  suddenly  as  the 
primary  disease — that  is,  in  which  the  mode  of 
entrance  of  air  into  the  pleural  cavity  is  un- 
known— we  find  the  chief  symptoms  to  be 
dyspnoea  and  a  sense  of  faintness  ;  pain  is  a  less 
uniform  but  often  very  severe  symptom,  and  worst 

4  N  2 


1284 


PLEURA,  DISEASES  OF 


when  the  entrance  of  air  is  followed  by  irritation 
and  inflammation  due  to  the  fluid  or  solid  matters 
which  accompany  the  gaseous.  Aseptic  air  alone 
does  not  set  up  much  irritation.  Fever,  in  like 
manner,  depends  not  upon  the  entrance  of  air,  but 
of  the  irritating  matters  which  accompany  it.  Like 
the  pain,  it  may  be  considerable  ;  it  may  not  be 
present  at  all  ;  or,  again,  it  may  be  lost  in  the  fever 
of  the  primary  malady,  or  betray  itself  but  as  a 
slight  exacerbation  of  this  fever.  The  dyspnoea, 
chiefly  mechanical,  in  part  reflex,  is  necessarily 
attended  by  increase  of  pulse-rate  ;  the  two  events 
being  but  different  aspects  of  the  same  machinery. 
The  degree  of  these  accelerations  depends  upon  the 
rapidity  of  attack,  the  amount  of  previous  accommo- 
dation in  the  chest,  and  the  quality  of  fluid  and 
solid  concurring  with  the  gaseous  escape.  That  in 
full  or  extensive  pneumothorax  the  symptoms  are  in- 
gravescent, and  far  more  injurious,  with  the  valvu- 
lar mode  of  opening  we  have  already  pointed  out. 
The  escape  of  air  with  irritating  matters  suddenly 
into  the  open  pleural  cavity  of  a  person  suffering 
but  little,  if  at  all,  from  a  tubercular  ulceration, 
or  of  one  surprised  by  an  accident  in  the  midst  of 
health,  may  cause  dyspnoea  almost  suffocative  in 
degree  ;  intense  pain,  anxiety,  lividity,  clamminess, 
chilly  breath,  faintness,  great  acceleration  of 
the  pulse,  and  distension  of  veins  in  the  neck. 
On  the  other  hand,  in  pneumothorax  occurring  to- 
wards the  end  of  phthisis,  when  a  pulmonary  ulcer 
breaks  through  a  pleura  widely  adherent  about  a 
lung  already  half  destroyed,  the  attack  of  chest-pain 
which  follows  a  bad  fit  of  coughing  may  be  put 
down,  like  the  dyspncea  and  the  pulse-rate,  to  the 
fatigues  and  distress  of  a  restless  night.  The  patient's 
general  condition  may  not  be  much  altered  in  such 
cases.  Cough  and  expectoration  in  simple  pneumo- 
thorax are  slight  ;  but  if  pneumothorax  be  esta- 
blished on  the  bursting  of  an  empyema  into  a 
bronchus,  expectoration  uniformly  purulent  will  be 
the  most  prominent  of  the  symptoms.  Emphysema 
of  the  skin  may  also  result  ;  on  the  other  hand  it 
may  be  present  without  pneumothorax,  even  in  cases 
of  simple  fracture  of  rib,  and  in  cases  of  interlobular 
emphysema  passing  to  the  neck  by  way  of  the 
mediastinal  tissue.  In  the  majority  of  cases  liquid, 
serous  or  sero-purulent,  accumulates  in  the  cavity  ; 
and  may  often  be  detected  within  twelve  hours. 

The  physical  signs  are  as  follows  :  the  affected 
side,  in  valvular  cases  in  comparatively  young  per- 
sons, may  be  enlarged  in  girth  and  of  a  rounder 
form.  It  is,  moreover,  still  in  respiration,  .the  half 
of  the  chest  being  fixed  (probably  in  the  inspiratory 
position),  or  only  dragged  a  little  by  the  efforts  of 
the  accessory  muscles  ;  the  intercostal  spaces  may 
fill  up  ;  air,  like  liquid  effusion,  may  press  down  the 
diaphragm,  thrust  the  mediastinum  aside,  and  change 
the  place  of  the  heart,  liver  or  spleen.  In  all  cases 
the  lung  of  the  affected  side,  if  free,  will  tend,  of 
course,  to  retract,  at  least  to  the  point  of  equili- 
brium of  the  elasticity.  In  non-valvular  cases  the 
affected  side  may  fall  in,  so  as  to  be  of  less  girth 
than  the  sound  side.  Vocal  fremitus  must  be  absent 
if  the  lung  be  collapsed,  or  remote  from  the  wall  of 
the  chest  ;  if  the  lung  be  adherent  in  part  to  the 
chest-wall,  vocal  fremitus  may  be  so  far  perceptible, 
and  it  may  be  possible  by  this  sign  to  map  out  the 
extent  of  the  adhesion.  Decubitus  is  usually  on  the 
affected  side. 

Percussion  gives  us  great  assistance  in  the  detec- 
tion of  pneumothorax.    There  is  something  about 


the  loud,  low-pitched  and  extensive,  if  not  tympa- 
nitic, vibrations  of  the  stricken  chest,  often  extend- 
ing beyond  the  normal  boundaries  of  the  affected 
side,  which  is  very  characteristic.    On  the  other 
hand,  it  is  said  that  if,  in  valvular  pneumothorax, 
the  pleura  be  tightly  distended  by  air  the  percussion- 
note  may  rise  to  a  high  pitch.    In  these  cases  a 
hammer  and  pleximeter  are  more  effective,  though 
diminished  resistance  to  the  finger  may  be  noted. 
Fluid  will  dull  the  percussion  considerably  or  alto- 
gether, in  districts  which  will  vary  with  the  quan- 
tity of  it  and  the  position  of  the  patient.    In  pyo- 
pneumothorax, with  a  bronchial  fistula,  the  sharp 
line  between  hyper-resonance  and  dulness  may  be 
changed  after  a  profuse  expectoration.    In  such 
cases,  as  in  all  of  free  non-valvular  opening,  per- 
cussion is  more  tympanitic  ;  there  is  little  or  no 
thrusting  aside  of  neighbouring  parts.    The  chest 
is   often   retracted.      If  the   opening  be  large, 
cracked-pot  sound  may  be  obtained.    In  valvular 
cases  by  palpation  with  percussion   dislocation  of 
neighbouring  parts  and  organs  may  be  ascertained. 
If  we  confine   ourselves   to    the  pneumothorax, 
auscultation  is  generally  almost  negative  ;  in  rare 
cases  we  may  detect  by  a  blowing  (amphoric)  sound 
the  entrance  and  exit  of  air  by  a  free  opening.  In 
such  cases  fluid  is  always  present  as  well  ;  and  a 
few  resonant  crepitations  may  also  be  heard  near 
the  shoulder-blade.    The  voice-sounds  also  and  the 
cough  may  be  more  or  less  amphoric.  Vesicular 
breathing  is  never  heard.    In  pneumothorax  there 
is  often  present  the  peculiar  epi-phenomenon  called 
metallic  clang,  due  to  certain  inharmonious  over- 
tones, which  arise  under  conditions  of  which  we 
know  little.    It  never  appears  at  the  beginning, 
and  sometimes  disappears  in  the  course  of  a  case. 
After  death  this  metallic  echo  is  always  to  be 
obtained.    Succussion,  known  to  Hippocrates,  is 
obtained  by  shaking  the  patient  laterally,  when, 
if  free  fluid  be  present,  a  splash  will  be  heard. 
The  echo  of  splashing,  bubbling,  or  dripping  fluid 
[gutta  cadens)  in  the  air-containing  pleural  cavity, 
and  indeed  alien  sounds  generated  inside  the  patient, 
such  as  the  heart-beat  or  cough,  may  take  the 
metallic  clang  from  the   chest-cavity,    and  may 
betray  pneumothorax  or  illustrate  it.     The  bell- 
sound,  heard  on  listening  while  a  bystander  taps 
with  a  coin  another  coin  laid  on  the  wall  of  the 
chest,  is  well  known.    Most  of  these  phenomena 
are  best  heard  by  laying  the  ear  on  the  chest.  In 
the  same  case,  at  different  times,  such  sounds  may 
be  heard,  even  at  a  distance,  or  may  be  inaudible- 
variations  which  are  due  to  mechanical  conditions 
dependent  upon  the  formation  of  false  membranes, 
the  freedom  of  the  fluid  contents,  the  proportions 
of  the  cavity,  or  the  pressure  of  the  contained 
gases  (w  Physical  Examination).    In  a  case  of 
pneumothorax  caused  in  an  apparently  quite  healthy 
young  man  during  a  gymnastic  effort,  a  succession 
of  tinkles  was  heard,  not  only  by  his  physician,  but 
also  by  the  bystanders.    The  sounds,  which  con- 
tinued more  or  less  frequently  for  some  little  lime, 
seemed  to  be  caused  by  bubbles  of  air  issuing  from 
the  hole  in  the  lung  and  Ijreaking  into  the  cavity. 
The  patient  recovered  quickly,  and  has  remained 
well  up  to  the  present  time  (fifteen  years,  at  least). 
Finally,  in  skiagraphy  the  abnormal  clearness  of  the 
affected  side,  the  depression  of  the  diaphragm,  and 
the  shadow  of  the  retracted  lung  are  manifest,  and 
possibly  even  waves  of  succussion. 

Diagnosis.  — If  the  presence  of  adhesions  pre- 
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vent  the  development  ot  the  above  symptoms,  the 
case  may  be  more  obscure,  but  by  so  much  the  less 
serious.  As,  on  the  one  hand,  in  an  enormous 
moist  pulmonary  cavity  it  is  conceivable  that  me- 
tallic and  succussion-sounds  may  be  heard,  so,  on 
the  other  hand,  pyopneumothorax,  restricted  by 
adhesions  to  small  dimensions,  might  simulate  a 
pulmonary  cavity.  Diagnosis  might  be  impossible 
in  such  a  case,  but,  speaking  generally,  the  dulness 
and  retraction  of  the  chest-wall  over  a  cavity  would 
declare  the  diagnosis.  Distension  of  the  stomach 
with  elevation  of  the  diaphragm,  or  a  diaphragmatic 
hernia,  could  rarely  be  mistaken  for  pneumo- 
thorax by  anyone  who  fairly  took  into  considera- 
tion all  the  facts  and  history  of  the  case.  Splash- 
ing in  the  stomach  is  a  much  less  constant  phe- 
nomenon, and  is  obtained  by  different  handling  ;  it 
varies  also  in  clang.  Still,  in  a  particular  case  of 
a  large  stomach  suspended  by  adhesions,  some 
embarrassment  arose.  A  persistence  of  respiration 
in  the  upper  part  of  the  chest,  signs  of  mischief 
below  the  level  of  the  diaphragm,  and  perhaps  the 
position  of  the  heart,  with  the  history  of  the  illness, 
would  assist  diagnosis.  Skiagraphy  may  help  us 
in  such  cases  of  doubt.  As  empyema,  especially 
in  children,  may  lead  to  purulent  pericarditis,  so 
may  pyo-pneumothorax  by  perforative  process 
have  pyo-piieiiuio-pericardium  added  to  it.  Em- 
physema of  the  lungs  may  give  rise  to  percussion- 
sounds  of  '  horse-hair  cushion  '  quality  or  as  deep  as 
in  pneumothorax.  Emphysema,  however,  is  prac- 
tically always  bilateral,  it  is  rarely  dissociated  from 
signs  of  open  bronchial  tubes  and  vocal  vibration  is 
not  abolished.  In  cases  of  pyo-  or  sero-pneumo- 
thorax  there  may  be  a  difficulty  in  determining  the 
quantities  of  fluid  and  of  gas  respectively  in  the 
cavity  ;  as  much  as  three  quarts  of  fluid  may  co- 
exist with  a  great  deal  of  resonance  above  it. 
Where  skiagraphy  can  be  practised,  the  level  of 
the  fluid  may  thus  be  distinguished  from  the  ab- 
normally bright  air-space  above.  In  emphysema 
the  pulmonary  area  is  abnormally  bright  on  both 
sides;  but  in  pneumothorax  it  is  still  brighter,  and 
is  unilateral.  The  position  of  the  lung  also  may 
be  perceived.  The  diaphragm  (in  cases  of  high 
pressure)  ma)-  be  depressed  on  the  affected  side. 
Adhesions  may  modify  all  the  phenomena  in- 
finitely. For  the  differential  diagnosis  of  sub- 
phrenic abscess,  often  difficult,  reference  is  made 
to  this  title.  Diaphragmatic  hernia  {see  p.  386) 
presents  a  curved  upper  outline,  succussion  fails, 
and  the  history  of  the  case  is  different. 

ProijNOSIS. — This  obviously  depends  so  largely 
upon  the  causes  and  circumstances  of  the  pneumo- 
thorax that  general  directions  are  impossible.  The 
prognosis  of  chest-wounds,  of  phthisis,  of  empyema, 
contains  differences  too  wide  for  formulation.  The 
percentage  of  deaths  on  the  total  number  of  cases 
is  very  heavy,  perhaps  80  per  cent.  The  tendency 
of  air  in  the  pleura,  in  the  non-valvular  cases  at 
any  rate,  is  to  absorption.  It  is  asserted  that 
pneumothorax,  by  sudden  oppression  of  the  lung 
by  the  indrawn  air,  may  cause  rapid  or  even 
sudden  death. 

Treatment. — The  treatment  of  pneumothorax 
must  depend  greatly  upon  the  nature  of  the  primary 
malady.  Some  cases  need  no  treatment  at  all.  To 
operation  in  pyopneumothorax  from  empyema  we 
have  referred  already.  Whether  in  a  case  of 
phthisis  pyo-pneumothorax  should  be  dealt  with 
by  operation,  or  not,  is  a  question  usually,  but  not 


always,  to  be  decided  in  the  negative.  Cases  occur 
in  which  the  pressure  or  character  of  the  effusion, 
and  the  chronicity  of  the  lung-disease,  may  out- 
weigh the  risks ;  needle-puncture  should  be  tried 
alone  in  the  first  instance.  In  wounds  of  the 
chest-wall,  or  of  the  pulmonary  pleura,  the  punc- 
ture rarely  closes  so  soon  as  to  imprison  the  air 
in  a  state  of  higher  tension  than  the  atmosphere. 
In  valvular  cases  the  displacement  of  organs  and 
respiratory  distress  may  call  urgently  for  relief  If 
so,  a  fine  trocar  must  be  inserted  into  the  chest, 
and  by  means  of  a  tube  the  air  and  any  liquid  run 
off  through  sterilised  water.  In  such  cases  with 
recurrent  mischievously  high  intrapleural  pressures, 
a  permanent  outward  opening  with  tube  and  anti- 
septic dressings  may  be  necessary,  in  the  hope  that 
favourable  adhesions  may  form.  Anaesthesia  must 
be  local  only.  The  hypodermic  use  of  morphine 
is  not  only  valuable  in  soothing  the  pain  and  dis- 
tress of  pneumothorax,  but  also  in  preventing  cough 
or  deep  inspirations  which,  in  valvular  cases,  compel 
more  and  more  air  into  the  cavity. 

4.  Pleura,  Dropsy  of. — Synon.  :  Hydro- 
thorax  ;  Fr.  Hydrothorax  ;  Ger.  Bnistivassersiicht. 

Hydrothorax  is  to  be  classed  with  dropsies  else- 
where, and  is  often  the  companion  of  ascites  and 
anasarca.  It  may  exist  alone,  but  is  rarely  uni- 
lateral. It  never  exists  as  a  sole  malady.  We 
may  say  generally  that  it  is  apt  to  arise  under  the 
following  circumstances :  when  the  whole  circulation 
is  so  impeded  that  venous  pressure  is  increased, 
as  in  heart-disease  ;  when  venous  arrest  is  due  to 
some  local  causes,  as,  for  instance,  to  the  pressure 
of  swellings  upon  veins,  or  to  venous  thrombosis  ; 
when  the  bronchial  glands  are  enlarged  ;  when  in 
renal  disease  the  removal  of  water  from  the  system 
is  checked  and  the  blood  vitiated  ;  or,  finally,  when 
the  quality  of  the  blood  is  so  deteriorated  in  the 
cachexia  of  cancer  or  other  chronic  disease,  that  its 
serum  oozes  from  the  vessels.  In  the  first  and 
third  cases  we  should  expect  to  find  drops}'  in 
both  pleural  cavities,  but  such  transudations  rarely 
stand  at  the  same  height  in  both  ;  indeed  the  con- 
tents of  one  of  them  is  often  so  small  in  volume 
that  the  hydrothorax  may  seem  at  first  to  be  uni- 
lateral. The  right  side  is  generally  the  fuller, 
but  the  difference  usually  depends  upon  posture. 

Diagnosis. — The  diagnosis  of  hydrothorax  and 
its  measure  are  easy,  except  in  the  cases  where 
the  effusions  are  restrained  by  adhesion.  Vesicular 
breathing  may  not  be  absent,  as  the  lung  moves 
more  readily  than  in  pleuritic  effusion  ;  pressure- 
signs  are  rarely  observed  ;  the  line  of  dulness  does 
often  shift  (while  in  inflammatory  effusion  it  prac- 
tically does  not),  and  in  systemic  disease  there  will 
be  dropsy  elsewhere.  The  pleuritis  of  arterial  and 
renal  disease,  often  an  early  event,  is  unilateral  ; 
the  effusion  contains  fibrinous  clots,  and  the  pleura 
is  thickened.  When  hydrothorax  co-exists  with 
intrathoracic  growths,  these  signs  may  not  apply, 
and  the  needle  alone  can  decide.  The  fluid  is 
clear,  slightly  albuminous  (2-3  per  cent. )  and 
under  sp.  gr.  1014-17.  A  higher  sp.  gr.  without 
fibrin  would  suggest  tubercle  or  carcinoma.  Before 
assaying  the  sp.  gr.  the  fluid  should  stand  a  while, 
for  coagulation  and  to  let  any  gases  escape  from  it. 

Treatment.  — Flydrothorax  in  the  majority  of 
cases  is  not  formidable  in  itself,  and  (being  not  un- 
commonly an  event  of  the  last  days  or  hours  of 
life)  may  be  unnoted  till  the  necropsy.  Diuretics 
and  hydragogue  purgatives  act  more  readily  in 
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hydrothorax  than  in  inflammatory  serous  effusions  ; 
still,  if  the  fluid  increase  so  far  as  to  harass  the 
breathing  or  to  add  to  the  dangers  of  the  disease, 
it  should  be  drawn  away  by  a  fine  trocar.  The 
operation  may  be  repeated  a  great  number  of  times 
if  re-accumulations  make  it  necessary  ;  and  some- 
times after  repeated  withdrawals  it  ceases  to  recur. 
In  heart-disease  or  arterial  degeneration  the  trans- 
udate is  not  rarely  tinged  with  blood. 

5.  Pleura,  Haemorrhage  into. — Synon.  : 
Hcciiwthorax. — Effusions  may  be  bloodstained,  as 
we  have  said,  even  in  simple  pleurisy  ;  but  this  is 
more  common  in  such  conditions  as  scurvy,  tuber- 
culosis, or  cancer.  A  purely  sanguineous  effusion 
is  generally  the  result  of  wounds  of  the  chest  or  its 
viscera  ;  but  it  may  arise  from  within,  as  from 
rupture  of  a  blood-vessel  or  of  an  aneurysm,  or 
from  a  bleeding  cancer.  The  means  of  examina- 
tion or  treatment  of  such  cases,  in  so  far  as  these 
are  possible,  may  be  gathered  from  the  preceding 
sections.  Hsemorrhage  into  the  pleura  from  direct 
extravasation  may  be  left  awhile,  on  the  chance 
of  re-absorption,  but  if  this  does  not  seem  on  the 
way,  or  life  be  threatened,  a  tentative  puncture 
may  be  made,  with  scrupulous  antisepsis.  If  the 
issue  be  ichorous  the  patient  will  probably  become 
febrile,  and  the  major  operation  be  needed. 

6.  Chylothorax. — A  very  rare  event,  due  to  a 
breach  in  the  thoracic  duct,  by  wound,  erosion,  or 
pressure-distension.  CItyliforjii  effusions,  which 
probably  account  for  nearly  all  the  cases  on  record, 
do  not  contain  chyle  proper,  but  are  milky  from 
fatty  particles  and  cholesterin,  due  to  degenera- 
tion of  cells  of  pus,  epithelium,  tuberculosis,  or 
cancer.  Such  effusions  are  not  very  uncommon,  and 
might,  of  course,  have  the  addition  of  chyle  proper 
if  the  duct  were  perforated.  A  rapid  degenera- 
tion of  cells,  cancerous  or  tubercular,  ma)'  give  rise 
to  a  quantity  of  fat-droplets  so  great  that  a  layer 
of  fat  may  be  seen  on  the  top  of  the  serosity  with- 
drawn by  tapping.    See  Filariasis. 

7.  Pleura,  Morbid  Growths  in. — Primary 
cancer  of  the  pleura  is  infrequent,  but  the  part 
enjoys  no  freedom  from  the  invasion  of  sarcomatous 
or  carcinomatous  growths  from  neighbouring  parts, 
as  frequently  from  mammary  cancer,  of  which  it 
may  be  the  fatal  conclusion.  It  may  occur  before 
or  after  excision.  From  the  cancer  in  the  wall  of 
the  chest  simple  inflammation  often  extends  to  the 
pleura,  and  produces  the  ordinary  results.  In  cancer 
of  the  lung  the  pleura,  costal  or  diaphragmatic,  is 
rarely  spared,  and  secondary  deposits  usually  arise, 
as  it  were,  simultaneously  in  these  parts,  and  in  the 
pericardium  ;  so  that  the  primary  seat  may  be  in- 
distinguishable. Cancer  is  usually  seen  in  the  form 
of  small  flattened  or  rounded  elevations,  rich  in 
blood-vessels.  False  membranes  in  these  cases  may 
attain  enormous  thickness,  and  friction  may  be  loud 
and  persistent.  If  septic  matters  escape  into  the 
pleural  cavity  its  effusions,  which  may  be  serous, 
purulent,  chyliform  (q.v. )  or  even  sero-fibrinous, 
will  soon  become  putrid.  Blood  oozes  readily  from 
any  highly  vascular  formations — whether  cancerous, 
tubercular,  or  simply  inflammatory  ;  and  may  be 
seen  in  the  fluids  withdrawn,  but  a  deficiency  of  fibrin 
in  a  hemorrhagic  effusion  would  suggest  cancer. 

There  is  little  more  to  be  said  of  the  symptoms 
and  signs  of  such  cases  than  will  be  found  in  former 
parts  of  this  article  ;  and  under  Mediastinum, 
Diseases  of,  p.  967.  The  diagnosis  of  cancerous  or 
other  such  masses  from  their  own  effusions,  or 


from  other  effusions,  may  be  impossible  without 
the  needle,  which,  if  it  enter  the  morbid  growth 
itself,  conveys  immistakable  information  to  the 
finger.  A  scrap  of  the  growth  may  be  withdrawn. 
The  distribution  of  areas  of  dulness  in  cases  of 
morbid  growth  often  enables  us  to  distinguish  them 
from  cases  in  which  the  anatomical  boundaries  of 
the  chest  are  respected,  or  the  action  of  gravita- 
tion unimpeded.  Enlargement  of  tracheo-bronchial 
glands  may  be  detected  beneath  the  sternum  or  in 
the  interscapular  space  ;  or  again  in  the  supraclavi- 
cular fossa,  from  which  latter  they  might  be  re- 
moved and  examined  microscopically.  Fever  is 
usually  but  by  no  means  always  absent.  Still  after 
all  in  most  cases  early  diagnosis  is  difficult. 

The  prognosis  will  not  depend  upon  the  pleuritic 
changes  ;  and  the  only  remark  to  be  made  on  the 
treatment  is  that  paracentesis,  in  the  secondary 
effusions,  is  not  wholly  to  be  declined.  Some 
patients  have  obtained  from  repeated  puncture 
perhaps  a  prolongation  of  life,  certainly  a  relief  of 
suffering.  If  in  case  of  doubt  the  removal  of  a 
substantial  effusion  give  little  or  no  relief,  morbid 
growth  may  be  suspected. 

Hydatid  of  Pleura. — Hydatid  is  rarely  met  with 
in  England  either  in  pleura  or  lung,  and  in  either 
occurs  rather  as  a  secondary  than  as  a  primary  event. 
The  most  common  source  of  thoracic  hydatid  is  the 
liver,  whence  it  tends  to  invade  rather  the  right 
side  of  the  chest,  and  may  rise  nearly  to  the  clavicle. 
In  some  cases,  when  the  cyst  is  comparatively  small 
and  unbroken,  its  nature  may  be  suspected  from  its 
position  and  outline. 

In  other  cases,  and  especially  if  the  cyst  has  rup- 
tured into  the  pleural  cavity,  physical  diagnosis  may 
give  no  conclusive  evidence,  and  we  must  make 
what  we  can  of  the  history  and  other  circumstances 
of  the  case.  The  fluid  is  non -albuminous,  of  low  sp. 
gr. ,  and  contains  booklets  (p.  462).  The  occur- 
rence of  pain  suggests  pleural  relations. 

When  a  hydatid  cyst  breaks  into  the  pleural 
cavity,  its  treatment  falls  under  the  ordinary  rules 
of  pleuritic  effusion,  but  aspiration  alone  will  not 
suffice  for  a  cure.        T.  Clifford  Allbutt. 

PLEURA,  Surgery  of. — The  operations  upon 
the  pleura  fall  naturally  into  two  groups,  those  un- 
dertaken (l)  for  purposes  of  diagnosis,  and  {2)  for 
purposes  of  treatment. 

I.  For  purposes  of  Diagnosis. — The  best  in- 
strument is  a  large  hypodermic  syringe  that  can 
be  rendered  absolutely  aseptic.  The  needle  is 
thrust  through  the  middle  of  an  intercostal  space  at 
a  spot  which  is  well  within  the  limits  of  the  area 
suspected  to  cover  a  collection  of  fluid.  In  cases 
where  the  patient  is  very  nervous  and  apprehensive 
of  pain,  the  skin  should  be  frozen  at  the  spot 
selected  for  the  insertion  of  the  needle.  Inasmuch 
as  the  pain  is  so  slight  and  momentary,  it  is  justi- 
fiable to  treat  the  apprehension  of  the  patient  by 
suggestion,  and  to  wipe  the  area  of  skin  with  a 
substance  which  the  patient  is  told  will  prevent 
the  pain.  To  inject  any  local  anaesthetic  would 
cause  almost  as  much  pain  as  the  exploring 
needle  itself.  If  no  fluid  escapes  into  the  syringe 
as  the  piston  is  pulled  back,  the  depth  of  the  point 
of  the  needle  from  the  surface  should  be  gradually 
varied.  If  the  result  be  still  negative  the  syringe  , 
should  be  detached  from  the  needle  and  the  latter  <^ 
cleared  by  means  of  the  usual  stylet ;  the  syringe  is 
then  attached  again  and  another  attempt  made  at 
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the  same  spot.  It  is  usual  to  insert  the  needle  in 
several  places,  say  three  or  four,  until  a  positive 
result  is  obtained.  If  the  needle  and  syringe  have 
been  cleaned  out  with  carbolic-acid  lotion  and 
several  drops  of  this  fluid  have  remained  in  the 
syringe,  this  may  cause  coagulation  of  any  albu- 
minous fluid  in  the  lumen  of  the  needle,  and  thus 
plug  the  passage.  Another  important  drawback  to 
the  use  of  carbolic-acid  lotion  is  that  even  if  fluid 
is  found  it  may  be  altered  in  appearance  by  mix- 
ing with  the  carbolic-acid  lotion  ;  thus,  to  a  some- 
what inexperienced  eye,  a  few  drops  of  serous  fluid 
mixed  with  a  drop  or  two  of  carbolic  lotion,  may 
present  the  appearance  of  pus.  If  it  be  thought 
best  to  cleanse  the  syringe  with  carbolic  lotion,  it 
is  important  to  finish  the  cleansing  with  some 
boric-acid  solution  or  a  little  boiled  water. 

At  the  present  day  the  treatment  of  pleuritic 
effusions  depends  to  a  large  extent  upon  the  kind  of 
micro-organism  producing  the  inflammation,  and 
therefore  it  is  most  important  to  ascertain  what 
micro-organism,  if  any,  there  is  in  the  fluid.  If 
suitable  sterilised  tubes  with  nutritive  media  are  to 
hand,  the  inoculation  should  be  made  at  once 
direct  from  the  syringe.  If,  however,  the  fluid 
has  to  be  sent  some  distance  it  should  be  emptied 
from  the  syringe  into  an  empty  sterilised  test-tube, 
or  the  needle  itself  be  sealed  with  wax  and  sur- 
rounded with  aseptic  wool  or  lint,  and  sent  to 
the  bacteriologist  without  delay.  Owing  to  the 
fact  that  tubercle-bacilli  are  often  absent  in  effu- 
sions from  a  tuberculous  pleura,  or  at  any  rate 
owing  to  the  fact  that  the  tubercle-bacillus  cannot 
be  demonstrated,  inoculation  of  guinea-pigs  may 
be  the  only  certain  means  of  diagnosis  ;  definite 
instructions  should  therefore  invariably  be  sent  to 
the  bacteriologist  as  to  the  nature  and  source  of  the 
fluid  and  the  exact  information  required. 

2.  For  purposes  of  Treatment.  —  The 
pathological  condition  demanding  operative  inter- 
ference is  the  presence  of  fluid  in  the  pleural  cavity 
which  either  by  its  quantity  or  its  toxic  action  is 
producing  mischief.  Broadly  speaking,  there  are 
two  kinds  of  fluid  which  are  met  with  :  (l)  Clear 
or  slightly  turbid,  as  met  with  in  ordinary  '  pleurisy 
with  effusion  ;  '  and  (2)  thick  or  purulent,  varying 
in  consistence  and  appearance  according  to  the 
nature  of  the  disease. 

It  is  not  within  the  province  of  this  article  to 
discuss  the  indications  for  deciding  upon  any  definite 
line  of  treatment. 

The  methods  used  for  evacuating  pleural  effusions 
are  aspiration  and  incision  with  drainage. 

(A)  Aspiration  of  the  Thorax,  Thoracocentesis. 
An  enormous  variety  of  apparatus  has  been  devised 
for  this  purpose  ;  most  of  the  instruments  aim  at 
emptying  the  pleural  cavity  as  completely  as  pos- 
sible in  one  operation.  Of  recent  years  various 
methods  for  permanent  aspiration  have  been  de- 
vised and  used  with  considerable  success,  especially 
on  the  Continent.  In  Great  Britain  simple  aspira- 
tion, removing  as  much  fluid  as  possible  at  one 
sitting,  is  the  usual  practice.  The  condition  of  the 
patient  must  be  carefully  watched,  and  the  with- 
drawal of  fluid  stopped  the  moment  the  patient 
shows  any  signs  of  collapse.  The  fluid  should  be 
removed  slowly  and,  according  to  some  authorities, 
never  more  than  50  oz.  should  be  removed  at 
one  sitting.  The  criterion  as  to  the  amount  that 
can  be  removed  at  one  time  really  depends  upon 
the  condition  of  the  patient,  which  must  be  most 


carefully  watched.  At  the  London  Hospital  Dieu- 
lafoy's  aspirator  is  the  one  in  general  use.  It  is 
unwise  to  employ  an  apparatus  where  any  marked 
degree  of  forced  aspiration  is  used.  Other  well- 
known  apparatus  are  Potain's  aspirator  and  its 
various  modifications,  especially  that  by  Debove, 
in  which  all  stopcocks  are  done  away  with.  See 
Aspirator. 

Operation  op  Thoracocentesis. — The  spot  for  aspi- 
ration having  been  selected,  the  skin  is  well  cleaned 
and  rendered  aseptic.  If  the  collection  of  fluid  is 
considered  by  the  physician  to  occupy  the  whole 
pleural  cavity  the  exact  point  for  aspiration  is 
usually  left  for  the  surgeon  to  decide  upon.  The 
consensus  of  opinion  seems  to  be  that  the  best 
spot  is  a  point  in  the  mid-axillary  line  between 
the  fifth  and  sixth  ribs.  Next  in  favour  to  this 
point  is  a  spot  below  the  angle  of  the  scapula  in  the 
seventh  or  eighth  intercostal  space.  Any  point 
lower  than  this  should  be  avoided  so  as  not  to 
wound  the  diaphragm  or  the  abdominal  organs,  and 
to  avoid  the  needle  getting  blocked  by  the  rising  of 
the  abdominal  organs  as  the  chest  becomes  more 
and  more  empty  of  its  fluid.  The  patient  should 
lie  on  his  back  in  as  horizontal  a  position  as  pos- 
sible. At  the  commencement  of  the  operation  the 
patient's  dyspnoea  may  be  so  great  that  he  can  only 
breathe  in  a  sitting  posture.  As  the  aspiration 
continues  and  the  dyspnoea  is  relieved,  the  patient 
should  gradually  be  allowed  to  assume  the  hori- 
zontal position,  so  as  to  avoid  syncope.  When  it 
is  decided  that  sufficient  fluid  has  been  removed, 
or  when  no  more  fluid  can  be  obtained,  the  needle 
should  be  rapidly  withdrawn  and  the  puncture 
sealed  with  a  little  collodion. 

In  order  to  remove  all  the  fluid  from  the  pleural 
cavity,  a  procedure  which  seems  to  the  writer  to  be 
absolutely  unnecessary,  methods  have  been  used  by 
which  sterilised  air  is  forced  into  the  pleural  cavity 
so  as  to  completely  empty  it  of  effusion.  Not  only 
does  this  method  seem  unnecessary,  but  it  may  be 
distinctly  harmful.  To  subject  an  inflamed  sur- 
face of  considerable  area  to  sudden  changes  of 
pressure  certainly  seems  unwise. 

A  method  of  permanent  aspiration  has  been 
devised  by  Playfair  and  by  Bulau.  The  skin  is 
rendered  anjesthetic,  and  a  large  trochar  and  can- 
nula is  pushed  through  one  of  the  lower  intercostal 
spaces.  After  removal  of  the  trochar  a  soft  india- 
rubber  tube  is  pushed  through  the  cannula  into  the 
pleural  cavity  and  then  the  cannula  is  withdrawn. 
This  tube  is  fixed  to  the  skin  by  a  couple  of  stitches, 
and  is  connected  with  a  vessel  containing  an  anti- 
septic solution.  In  order  to  see  the  exact  nature 
of  the  fluid  a  glass  junction  is  inserted.  The 
patient  can  walk  about  with  the  bottle  in  his  pocket. 
Very  favourable  reports  on  this  method  come  from 
the  Continent,  but  it  does  not  appear  to  have  been 
employed  on  any  large  scale  in  this  country. 

At  the  present  time  the  operation  of  thoracocen- 
tesis is  limited  to  removing  serous  effusions  and 
the  purulent  effusions  of  tubercular  disease.  Prac- 
tically in  all  cases  of  pyogenic  infection  the  opera- 
tion of  incision  and  drainage  is  the  one  employed. 

(B)  AlethoJ  of  Incision  and  Drainage,  Thora- 
cotomy.—  For  the  removal  of  purulent  collec- 
tions from  the  chest  this  operation  has  been 
practised  on  and  off  since  the  days  of  Hippocrates. 
There  has  Ijeen  a  tendency  to  lay  too  much  stress 
upon  the  difficulty  of  this  operation.  Practitioners 
with  but  little  familiarity  with  surgical  procedures 
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sometimes  delay  in  dealing  with  an  empyema,  be- 
cause they  are  afraid  to  push  a  scalpel  between  two 
ribs,  and,  by  postponing  the  operation,  imperil  the 
lives  of  their  patients. 

Operation  of  Thoracotomy.  —  At  the  outset  we 
meet  with  the  question  as  to  whether  it  is  advis- 
able or  necessary  to  remove  a  portion  of  rib  or 
whether  a  simple  incision  through  an  intercostal 
space  into  the  cavity  is  alone  sufficient.  The 
general  consensus  of  opinion  seems  to  be  that  the 
removal  of  a  portion  of  rib  facilitates  drainage  and 
assists  in  the  falling  in  of  the  chest-wall,  which  is 
one  of  the  essential  features  in  the  final  closing  of 
the  cavity.  The  operation  should  be  performed 
under  strict  antiseptic  precautions.  Every  effort 
should  be  made  to  prevent  the  entrance  of  ordi- 
nary pyogenic  organisms  from  without.  The 
empyema  may  have  been  caused  by  micro-organisms 
whose  activity  is  practically  exhausted,  or  which 
rapidly  die  when  disturbed  by  drainage,  or  a  mis- 
take may  have  been  made  and  a  tubercular  cavity 
opened. 

An  incision  three  inches  long  is  made  over  the 
seventh  rib,  in  the  posterior  axillary  line.  The 
periosteum  is  incised  and  reflected  to  the  upper 
and  lower  borders  of  the  rib  and  detached  carefully 
with  the  intercostal  muscles.  When  isolated  the 
rib  is  divided  with  bone-forceps  and  about  two  inches 
of  it  removed.  The  thickened  pleura  is  then  incised 
parallel  with  the  intercostal  incision  and  the  pus 
evacuated.  Any  large  masses  of  coagulated  exuda- 
tion presenting  at  the  aperture  should  be  seized 
with  forceps  and  pulled  out.  The  patient  is  usually 
coughing  at  this  stage,  and  the  masses  are  jerked 
against  the  opening  with  each  expiration.  Owing 
to  the  fact  that  a  sudden  stoppage  of  the  heart  has 
followed  flushing  of  the  cavity  it  is  wiser  not  to  do 
this,  but  having  evacuated  as  much  of  the  pus  as 
possible  a  drainage-tube  should  be  inserted.  Effec- 
tive means  should  be  taken  to  prevent  the  tube 
slipping  into  the  cavity.  One  of  the  best  ways  is 
to  transfix  with  a  large  safety-pin  the  outer  end  of 
the  tube.  An  antiseptic  dressing  is  then  applied, 
and  as  soon  as  the  discharge  soaks  through  it 
should  be  replaced  by  another.  In  all  cases  the 
tube  should  be  shortened  in  a  few  days,  and  in  very 
favourable  cases,  where  the  lung  has  expanded 
rapidly  and  where  little  or  no  pus  escapes,  the  tube 
should  be  removed  and  a  small  gauze  drain  in- 
serted. 

The  closing  of  an  empyema-cavity  is  due  to  three 
causes:  (l)  The  expansion  of  the  lungs;  (2)  the 
falling  in  of  the  chest-wall ;  and  {3)  the  conversion 
of  the  granulation-tissue  lining  the  lung  and  the 
parietal  pleura  into  cicatricial  tissue.  This  still 
further  helps  in  expanding  the  lung  and  pulling  in 
the  chest-wall.  In  certain  cases  these  three  factors 
are  insufficient  to  close  the  cavity,  and  a  very 
awkward  condition  is  arrived  at,  especially  when 
the  cavity  may  measure  in  its  three  planes  respec- 
tively, eight  or  nine  inches,  four  or  five  inches,  and 
two  or  three  inches.  This  means  a  very  large  super- 
ficial area  of  granulation-tissue,  generally  septic  and 
discharging  many  ounces  of  pus  each  day.  To 
Estlander  is  due  the  credit  of  first  dealing  effec- 
tively with  this  condition  ;  recognising  that  nothing 
could  be  done  to  cause  the  lung  to  expand  and 
that  the  rendering  of  the  cavity  aseptic,  when  pos- 
sible, is  of  no  avail,  there  remained  naturally  the 
chest-wall  to  deal  with.  In  order  to  facilitate  the 
falling  in  of  the  chest-wall  he  excised  several  inches 


of  several  ribs  so  that  there  was  an  immediate,  and 
afterwards  a  gradual,  approximation  of  the  chest- 
wall  to  the  lung. 

As  regards  the  operative  procedure  each  case 
must  be  considered  on  its  merits,  and  it  is  here 
that  the  experience  of  an  operating  surgeon  is 
essential.  The  operation  may  be  a  very  extensive 
one,  requiring  high  surgical  skill  for  its  proper  per- 
formance. The  details  of  such  operations  do  not 
come  within  the  scope  of  this  work. 

Henry  Percy  Dean. 

PLEURODYNIA  (TrAsupa,  the  side  ;  and  oUvrt, 
pain). — Synon.  :  Intercostal  Myalgia  ;  Fr.  Pleuro- 
dynie  ;  Ger.  Seitenschmerz.  — A  name  for  muscular 
rheumatism  or  cramp  affecting  the  chest-wall.  See 
Chest-Walls,  Morbid  Conditions  of  ;  Cramp  ; 
and  Rheumatism,  Muscular. 

PLEURO- PNEUMONIA.  —  This  compound 
word  signifies  a  combination  of  inflammation  of  the 
pleura  and  of  the  lung  itself.  In  all  cases  of  acute 
pneumonia  there  is  a  certain  degree  of  pleurisy 
corresponding  to  the  inflamed  lung  ;  but  it  is  of 
little  or  no  practical  significance,  there  being  only 
some  exudation  on  the  pleural  surfaces.  Pleuro- 
pneumonia implies  that  the  two  morbid  conditions 
are  actually  associated  in  various  degrees,  giving 
rise  to  their  respective  pathological  changes,  and 
each  thus  influencing  the  symptoms  and  physical 
signs.  Individual  cases,  therefore,  present  many 
diversities,  in  accordance  with  the  dift'erent  ways 
and  degrees  in  which  the  two  diseases  are  combined. 
It  may  happen  that  they  are  associated  from  the 
first  ;  or  one  may  supervene  during  the  progress  of 
the  other,  in  this  way  modifying  its  course  and 
physical  signs,  and  not  uncommonly  rendering  the 
diagnosis  more  or  less  obscure  and  difficult.  See 
Lungs,  Inflammation  of;  and  Pleura,  Diseases 
of.  Frederick  T.  Roberts. 

PLEUROTHOTONOS  {irXtvpi&iv,  laterally; 
and  t6vos,  tension). — A  form  of  tetanic  spasm,  in 
which  the  body  is  bent  towards  one  side.  See 
Tetanus. 

PLEXIMETER  (irAriao-w,  I  strike;  and /j-^rpov, 
a  measure). — Aflat  instrument  used  in  mediate  per- 
cussion, by  being  applied  to  the  surface  of  the  body 
to  receive  the  stroke  of  the  plessor.  See  PHYSICAL 
Examination. 

PLOMBIERES,  in  France. —Thermal  waters, 
with  some  soda,  silicate,  and  arsenic.  See  Mineral 
Waters. 

PLUMBISM.  — See  Lead  -  poisoning  ;  and 
Occupation-Diseases. 

PNEUMATOCELE  {Trvfv/xwv,  the  lung;  and 
KrjA?7,  a  tumour).  —  Hernia  of  the  lung.  See  LuNGS, 
Malpositions  of. 

PNEUMOCONIOSES  {irveif^wv,  the  lung  ;  and 
Kouii,  dust).  —  By  the  term  '  pneumoconioses  '  is 
meant  diseases  of  the  lung  due  to  inhalation  of  dust. 
Upon  the  character  of  the  dust  depends  the  rapidity 
with  which  the  lung-tissue  is  destroyed.  The  dust 
given  oiT  from  stone  and  steel  during  grinding  is 
hard  and  angular  and  is  therefore  much  more 
harmful  than  soot  or  coal-dust,  which  is  soft  and  less 
angular.  Mineral,  metallic,  or  organic  particles 
when  inhaled  into  the  pulmonary  alveoli  are  capable 
of  causing  chronic  inflammation. 
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Anthracosis  (aj'Opaf,  a  burning  coal). 
Synon.  :  Coal-miner's  Phthisis.  —  Until  coal- 
mines were  ventilated  according  to  the  regulations 
laid  down  by  Act  of  Parliament,  colliers,  as  a  class, 
suffered  much  from  bronchitis  and  phthisis,  but  so 
effectively  is  fresh  air  carried  into  the  furthest  re- 
cesses of  mines  and  the  foul  air  removed  that  the  coal- 
miner  of  to-day  enjoys  an  immunity  from  phthisis 
which  is  denied  to  the  general  population.  It  is 
the  exception  now  to  lind  coal-miners  suffering 
from  consumption.  Although  the  '  black  spit  '  is 
a  thing  of  the  past,  the  lungs  of  colliers  are  found 
after  death  to  be  deeply  pigmented  without  any 
pronounced  pathological  changes.  The  human 
lung  is  wonderfully  tolerant  of  coal-dust  and  the 
soot  from  the  miner's  lamp. 

Anatomical  Characters. — The  lungs,  which 
may  or  may  not  be  adherent,  are  frequently  emphy- 
sematous and  bluish-black  in  appearance,  and 
through  the  pleura  can  be  seen  and  felt  small  black 
nodules.  The  glands  at  the  root  of  the  lung  are 
enlarged  and  on  section  black.  On  cutting  the 
lung  there  escapes  on  pressure  a  black  inky  fluid 
which  stains  the  fingers,  and  the  pulmonary  tissue 
is  black.  The  lungs  are  usually  not  diminished  in 
size,  for  carbon-particles  when  inhaled  do  not  induce 
fibrotic  change  like  some  other  forms  of  dust.  On 
microscopical  examination  the  black  particles  are 
seen  along  the  lines  of  the  lymphatics.  It  is  upon 
the  mucous  membrane  of  the  bronchi  that  the  par- 
ticles of  coal-dust  first  fall  when  inhaled.  Here 
they  may  be  taken  up  by  the  epithelial  cells  and 
thrown  out  by  the  expectoration.  Some  may 
penetrate  the  bronchial  mucous  membrane,  but  it 
can  only  be  a  few  on  account  of  the  thickness  of  the 
basement-membrane.  What  causes  the  dark  pig- 
mentation of  the  lung  is  the  particles  that  have  been 
aspirated  into  the  alveoli.  There  they  effect  an 
entrance  into  the  lymphatics  by  passing  between 
the  epithelial  cells  or  through  stomata,  and  they 
subsequently  come  to  occupy  the  lymphatics  that 
are  distributed  around  the  branches  of  the  pul- 
monary artery.  Most  of  the  black  nodules  observed 
on  cutting  a  lung  are  perivascular  accumulations  of 
carbon-particles.  In  a  similar  way  they  also  sur- 
round the  bronchi  or  appear  as  long  streaks  in  the 
pulmonary  septa.  Thus  is  explained  the  generalised 
pigmentation  of  the  lung.  In  the  bronchial  glands 
to  which  the  lymphatics  run  the  carbon-particles 
are  arrested.  In  the  absorption  and  conveyance  of 
the  pigment,  leucocytes  probably  play  an  important 
part. 

Symptoms. — It  was  formerly  held  that  anthra- 
cosis and  tuhercjilar  phthisis  were  naturally  exclusive 
of  each  other.  There  is  nothing  to  support  this 
contention.  In  all  the  pneumoconioses,  destructive 
processes  in  the  lung  are  induced  in  the  first  instance 
by  irritating  particles,  but  in  the  pulmonary  lesions 
thus  induced  tubercle-bacilli  may  subsequently  find 
a  suitable  nidus.  It  is  only  because  coal-dust 
particles  are  little  irritating  and  the  collier  works  in 
very  pure  air  that  anthracosis  is  not  more  frequent. 
Once  the  disease  is  established  it  runs  a  slow  course. 
The  individual  gives  a  history  of  recurrent  attacks 
of  bronchitis  attended  by  cough  and  dyspnoea  on 
exertion.  His  expectoration  is  black.  When  upon 
a  lung  in  this  condition  there  is  engrafted  tubercular 
infection  there  occur  the  progressive  emaciation, 
failing  health  and  more  abundant  expectoration 
observed  in  ordmary  phthisis. 

Lithosis  (Aieos,  a  stone). — Synon.  :  Silicosis 


(sile.x,  flint);  .Stonemason's,  Stonegrinder's  and 
Potter's  Phthisis. 

The  dust  given  off  by  stone  and  by  fired  clay  is 
composed  of  silica  or  silicate  of  alumina.  As  the 
anatomical  changes  in  the  lungs  in  stonecutters 
and  potters  are  practically  the  same,  one  brief 
pathological  description  will  apply  to  both.  Par- 
ticles of  silica  are  extremely  irritating  and  destruc- 
tive to  lung-tissue.  Their  presence  in  the  lung 
induces  a  reactive  inflammation  which  is  followed 
by  an  excessive  development  of  fibro-connective 
tissue.  The  lung  subsequently  contracts,  is  hard 
and  on  section  feels  gritty,  but  it  may  be  bulky  if 
the  amount  of  stone-dust  contained  is  large.  Hard 
nodules  of  dense  fibrous  tissue  are  often  present, 
and  in  these  can  be  seen  and  felt  particles  of  grit. 
At  places  the  pieun^e  are  densely  adherent,  while  at 
others  there  can  be  seen  projecting  through  the 
pleurae  similar  nodules  to  those  just  mentioned. 
The  particles  of  grit  observed  on  section  of  a  fibro- 
tic area  do  not  dissolve  on  the  addition  of  an  acid. 
Greenhow  found  on  incinerating  a  portion  of  cir- 
rhotic lung  and  boiling  the  ash  with  strong  hydro- 
chloric acid  that  none  of  the  ash  was  dissolved,  and 
that  the  residue,  which  was  composed  of  minute 
angular  particles,  disappeared  on  exposure  to  the 
fumes  of  hydrofluoric  acid,  a  circumstance  thai 
showed  the  particles  to  be  silica.  Owing  to  retrac- 
tion of  the  fibro-connective  tissue  bronchiectatic 
cavities  are  formed  in  the  lungs.  The  bronchial 
glands  are  much  enlarged  and  extremely  hard,  and 
on  section  exhibit  a  greyish-black  colour.  The 
lungs  may  show  patches  of  catarrhal  pneumonia. 
Commencing  as  a  non-tubercular  disease  tubercle- 
bacilli  may  ultimately  be  found  both  in  the  expec- 
toration and  in  the  lung.  Sometimes  the  lungs  of 
lead-miners  become  stonily  hard,  solid,  and  heavy  : 
the  parenchyma  becomes  replaced  by  dense  fibro- 
connective  tissue  and  assumes  a  bluish-black  ap- 
pearance, but  on  chemical  examination  of  the  lung 
the  writer  has  never  found  lead  therein,  a  circum- 
stance which  shows  that  just  as  in  the  stonemason's 
and  potter's  lung  the  cirrhosis  of  the  organ  is 
caused  by  particles  of  stone  (lead-zniiwrs  phthisis). 

It  is  interesting  to  note  that  the  granite-workers 
of  Aberdeen  do  not  suffer  from  pulmonary  phthisis 
in  consequence  of  their  occupation.  Hamilton 
attributes  this  immunity  to  the  igneous  origin  of 
the  stone,  the  larger  size  of  the  particles,  and  the 
fact  that  they  do  not  reach  the  pulmonary  alveoli, 
as  they  become  entangled  in  the  upper  parts  of  the 
respiratory  passages.  Of  all  stone-cutting  and 
stone-dressing  occupations,  one  of  the  most  un- 
healthy is  French  grindstone-building.  '  Buhr  ' 
stone  is  extremely  hard.  It  is  chiselled  into  wedges 
which  are  placed  together  to  build  up  a  grindstone. 
The  men  who  follow  this  employment  die  in  very 
large  numbers.  Peacock  estimated  the  mortality 
from  lung-disease  to  Ije  40  per  cent.,  and  that  the 
average  age  at  death  of  23  labourers  out  of  41  was 
24' I  years.  The  writer  has  visited  most  of  the 
'  buhr  '  stone-yards  in  the  country  and  examined 
the  men  who  work  therein,  and  can  bear  testimon} 
to  the  views  just  expressed.  The  men  are  short- 
lived, they  seldom  reach  the  age  of  35,  most  of 
them  dying  much  earlier.  They  may  follow  their 
occupation  for  five  or  ten  years  without  feeling  an\- 
bad  effects,  and  then  without  any  special  explana- 
tion they  l>egin  to  suffer  from  cough  and  prol'use 
haemoptysis.  The  illness  runs  a  very  rapid  course. 
A  considerable  number  of  ordinary  stonemasons. 
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too,  seek  relief  on  account  of  pulmonary  disease  by 
the  age  of  35-40. 

Potter  s  Rot  or  Asthma. — The  manufacture 
of  china  and  earthenware  is  a  prolific  cause  of  pul- 
monary disease,  owing  to  the  clay  and  flint  used 
in  their  production.  The  clay  is  rich  in  siliceous 
material.  To  it  and  the  sharp  angular  particles  of 
flint  is  attributed,  when  inhaled,  the  damage  done 
to  the  lung  which  causes  patterns  rot.  Of  all  the 
processes  the  one  most  responsible  for  pulmonary 
disease  is  the  '  scouring,' or  brushing  off  the  dust 
from  the  china  after  it  has  been  fired.  A  dustier 
process  is  scarcely  conceivable  when  done  by  hand. 
The  work  is  generally  done  by  women  who  are 
ignorant  and  careless.  Owing  to  the  hard  and 
penetrating  character  of  the  dust  considerable  injury 
is  inflicted  upon  the  lung.  Its  power  for  harm  is 
only  surpassed  by  the  dust  given  off  in  the  Sheffield 
dry-grinding  trades.  The  disease  it  causes  develops 
slowly,  at  first  without  any  constitutional  symptom, 
for  it  is  a  non-tubercular  process.  There  are 
morning  cough,  shortness  of  breath,  and  mucous 
expectoration  ;  but,  unlike  the  French  millstone- 
builder,  haemoptysis  is  usually  absent  from  first  to 
last.  So  insidious  is  the  malady  in  its  inception 
that,  as  the  appetite  remains  good  and  the  worker 
looks  and  feels  well  for  a  lengthened  period  he 
continues  to  follow  his  employment,  thus  exposing 
himself  to  further  pulmonary  implication.  For  a 
period  he  expectorates  white  frothy  material  con- 
taining a  few  black  streaks  due  to  the  presence  of 
dust,  but  as  time  goes  on  the  sputa  become  puru- 
lent, the  cough  more  paroxysmal  and  violent,  and 
the  dyspnoea  even  greater  than  in  ordinary  phthisis 
and  out  of  all  proportion  to  the  amount  of  con- 
solidation of  the  lung.  It  is  less  the  apices  than 
the  bases  of  the  lungs  that  are  affected.  Here  and 
there  in  the  chest  patches  of  alternate  dulness  and 
resonance  may  be  detected  due  to  consolidation  and 
emphysema  respectively.  The  disease  differs  from 
ordinary  tubercular  phthisis  in  its  extreme  chro- 
nicity  and  in  the  fact  that  the  apices  are  much  less 
involved.  The  patient  retains  the  look  of  an 
asthmatic  rather  than  that  of  a  consumptive.  The 
potter  thus  affected  suffers  like  the  victim  of  chronic 
bronchitis  from  dilatation  of  the  right  heart  with  its 
attendant  troul)les.  Arlidge  found,  over  a  series  of 
years,  that  the  mean  age  at  death  of  male  potters 
aged  20  and  upwards  was  465  years,  while  that  of 
non-potters  stood  at  54  ;  that  potters  had  a  mor- 
tality of  1 2 -29  per  cent,  compared  with  7  -86  of  other 
workpeople  ;  and  as  showing  how  one  branch  of  the 
industry  was  more  deadly  than  others,  phthisis  was 
the  malady  in  40  per  cent,  of  china-scourers,  and 
bronchitis  in  25  per  cent. 

Closely  allied  to  potter's  rot  is  the  condition 
which  is  prevalent  among  workers  in  asbestos- 
factories. 

Steel-grinder's  Phthisis. — So  far  as  the  Shef- 
field trades  are  concerned  it  is  the  '  dry '  grinding 
that  is  most  provocative  of  disease.  Some  of  the 
very  fine  particles  of  steel  and  stone-dust  given  off 
during  this  operation  are  inhaled  by  the  workman, 
who,  sitting  astride  his  '  horse,'  bends  closely  over 
the  wheel  upon  which  the  grinding  of  scissors  and 
razors  is  being  conducted.  Sooner  or  later,  as  the 
result  of  the  inhalation  of  dusty  particles,  a  con- 
siderable amount  of  tracheal  and  laryngeal  irritation 
is  induced,  the  voice  becomes  husky  and  there  is 
cough,  accompanied  at  first  by  very  little  expecto- 
ration.   Subsequently  there  are  superadded  to  the 


cough  dyspncea  on  exertion,  pain  in  the  chest, 
muco-purulent  expectoration,  progressive  emacia- 
tion, and  all  the  signs  and  symptoms  of  pulmonary 
phthisis  with  recurrent  hajmoptysis,  a  circumstance 
which  causes  steel-grinder's  rot  to  differ  symptoma- 
tically  from  the  similar  lung-affection  of  the  potter. 
The  fibrotic  changes  in  the  lungs  of  steel-grinders 
have  been  attributed  by  some  writers  to  iron-dust, 
but  the  amount  of  iron  found  in  the  lung  is  really 
small  compared  with  silica.  It  is  more  than  pro- 
bable, therefore,  that  they  are  due  to  particles  of  the 
grindstone  given  off  during  dry-grinding,  for  this 
operation  is  always  more  harmful  than  the  wet 
process. 

Basic  Slag. — When  ground,  the  basic  slag  ob- 
tained from  iron-works  is  used  as  a  manure.  The 
pulverisation  of  it  is  a  very  dusty  process.  The 
dust  itself  is  not  poisonous,  but  when  inhaled  it  has 
a  decidedly  deleterious  influence  upon  the  respira- 
tory organs.  Many  of  the  workmen  suffer  from 
cough,  and  have  deep  husky  voices.  They  become 
bronchitic  and  the  subjects  of  emphysema  and 
asthma.  They  die  of  pneumonia  in  a  larger  pro- 
portion than  men  engaged  in  other  occupations. 
Once  an  acute  or  sub-acute  pulmonary  disease  is 
superadded  to  the  bronchitis,  the  illness  runs  a  more 
rapid  course  than  a  similar  malady  established  in 
men  engaged  in  other  dusty  trades.  This,  however, 
may  be  partly  due  to  the  intemperate  habits  of  the 
workmen.  Time  is  not  usually  given  for  fibrotic 
changes  to  occur  in  the  lungs.  Within  the  last 
few  years,  owing  to  improved  machinery  and  the 
fact  that  the  grinding  is  conducted  in  closed  mills, 
there  is  much  less  illness  among  the  men  than 
formerly. 

Canister  Disease. — Canister  is  a  siliceous 
rock  found  in  the  under-clays  of  the  lower  coal- 
measures,  and  when  made  into  bricks  is  used  to 
line  the  bottom  of  Bessemer-steel  converters.  It  is 
an  extremely  hard  substance.  The  men  who  mine 
and  grind  the  ganister,  also  those  who  make  it  into 
bricks,  owing  to  the  very  dusty  nature  of  the  opera- 
tions and  the  extremely  hard  and  sharp  character 
of  the  particles,  soon  become  incapable  of  any 
lengthened  physical  exertion.  They  .develop  a 
hacking  cough  and  in  four  or  five  years'  time  die 
from  fibrosis  of  the  lungs.  Birmingham  found  the 
average  annual  death  rate  from  lung-disease  in 
ganister- workers  to  be  22-29  per  1,000,  and  Robert- 
shaw  that  the  average  age  at  death  was  36-6  years. 
The  symptoms  at  first  are  those  of  bronchitis  from 
mechanical  irritation,  but  eventually  there  is  in- 
duced fibrosis  of  both  lungs. 

In  Siderosis  (ix/Sjjpos,  iron)  the  structure  of  the 
lung  is  altered  by  iron  dust  that  has  Ijeen  inhaled. 
The  disease  occurs  in  colour-grinders  and  makers, 
who  use  oxides  of  iron.  It  was  the  detection  of 
the  red  oxide  of  iron  in  the  lung  by  Merkel  that 
definitely  proved  the  pathological  changes  in  the 
lung  to  be  due  to  varying  kinds  of  particles  inhaled. 
Siderosis  runs  a  much  more  rapidly  fatal  course 
than  many  forms  of  pneumoconiosis.  It  may 
cause  death  in  two  years,  the  symptoms  being 
those  of  rapid  phthisis  with  hectic  fever.  At  the 
autopsy  the  lungs  present  a  bright  red  colour,  con- 
tain a  few  nodules  or  small  cavities  and  are  other- 
wise similarly  affected  as  in  silicosis  generally. 

Cotton,  Flax,  and  Flour-dust.  —  Cotton. — 
Both  in  opening  the  compressed  bales  of  raw  cotton 
and  during  the  manufacturing  processes  known  as 
'scutching'  and    'carding,'  that   have  for  their 
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object  the  removal  of  impurities  and  the  conversion 
of  the  fibre  into  fluff  ready  for  spinning,  there  is  a 
considerable  amount  of  dust  given  off  which  when 
inhaled  causes  irritation  of  the  naso-larynx  and  the 
mucous  membrane  of  the  bronchi.  The  voice 
becomes  husky  and  there  is  cough  with  expectora- 
tion. Cotton-fibres  may  be  detected  in  the  sputa 
on  microscopical  examination.  Fibrosis  of  the  lung 
is  occasionally  estalilished  and  the  case  becomes 
one  not  unlike  ordinary  phthisis.  In  some  of  the 
cotton-manufacturing  districts  the  mortality  among 
the  workpeople  is  as  high  as  9  per  1,000  or  1,088 
as  against  1,000  employed  in  other  occupations. 

Apart  from  the  inhalation  of  dust  and  fluff, 
workers  in  this  particular  industry  are  exposed  to 
the  possibility  of  pulmonary  disease  from  adultera- 
tion of  the  cotton.  In  order  to  give  tenacity  to  the 
thread  the  material  is  '  sized,'  i.e.  passed  througli  a 
mixture  of  china  clay,  such  as  is  used  in  the  manu- 
facture of  earthenware.  This  immersion  not  only 
aids  the  weaving  of  the  cloth,  but  by  adding  ma- 
terially to  its  weight  becomes  an  adulterant.  During 
the  process  of  weaving  it  becomes  absolutely  neces- 
sary to  have  the  air  of  the  factory  at  a  high  tempe- 
rature and  moist.  This  artificial  atmosphere  pro- 
duces in  the  workpeople  languor,  loss  of  appetite, 
and  anaemia.  The  vital  resistance  is  reduced,  and 
there  is  a  predisposition  to  catch  cold  more  readily. 
The  factory  hand  thereby  becomes  an  easier  prey  to 
the  irritating  china-dust  that  is  given  off  from  the 
sized  cotton,  and  not  infrequently  falls  a  victim  to 
phthisis. 

F/ax. —  During  the  process  of  'scutching'  there 
is  given  off  from  flax  a  fine  dust  that  is  even  more 
irritating  than  that  from  cotton.  Purdon  found 
that  workers  in  the  linen-mills  of  Belfast  suffered  in 
large  proportion  from  dry  throats,  cough,  and  expec- 
toration often  tinged  with  blood,  and  that  many  of 
the  cases  terminated  in  true  tubercular  phthisis  to 
the  extent  of  6  per  1000. 

Flour-dust.  —  In  the  milling  of  wheat  by  the  old 
methods  of  horizontal  stones  a  considerable  amount 
of  dust  is  given  off,  so  that  men  working  in  the 
cloudy  atmosphere  suffer  from  pulmonary  phthisis 
far  in  excess  of  the  ordinary  male  population.  The 
danger  of  flour-dust  is  not  so  much  that  it  is  irrita- 
ting to  the  bronchial  mucous  membrane,  as  that  it  is 
apt  to  form  tenacious  plugs,  requiring  strong  expul- 
sive efforts  of  coughing  to  dislodge  them.  Pulmonary 
emphysema  is  apt  to  be  induced  under  these  cir- 
cumstances. In  addition  to  the  grains  of  flour 
there  are  given  oft  irritating  particles  of  siliceous 
dust,  owing  to  the  wear  and  tear  of  the  millstones, 
particles  of  hair  and  bran  from  the  grain,  especially 
oats,  so  that  pathological  changes  are  set  up  in  the 
lungs,  that  lead  to  phthisis.  Of  one  hundred  millers, 
Hirt  found  that  ten  were  the  subjects  of  pulmonary 
consumption.  Since  the  introduction  of  the  steel- 
roller  method,  tlie  grinding  of  wheat  is  conducted 
within  closed  chambers,  so  that  the  air  of  a 
flour-mill  is  no  longer  made  thick  with  dust,  but 
is,  comparatively  speaking,  clear.  The  result 
of  the  new  method  of  milling  is  that  pulmonary 
phthisis  has  practically  disappeared  from  this 
industry. 

Prevention.  —  If  an  illustration  were  required 
to  show  how  occupational  phthisis  can  be  prevented 
allusion  need  only  be  made  to  coal-mining. 
Formerly  consumption  and  other  forms  of  pul- 
monary disease  were  extremely  prevalent  among 
coal-miners,  but  to-day,  thanks  to  the  excellent 


system  of  pit-ventilation,  they  are  seldom  observed. 
Since  the  various  forms  of  pulmonary  disease  above 
alluded  to  are  largely  due  to  working  in  places 
where  the  atmosphere  is  thick,  and  to  the  inhala- 
tion of  particles  of  dust,  it  is  clear  that  much  of 
the  illness  can  be  prevented  by  removal  of  the  dust, 
by  improvement  of  the  ventilation  of  the  workshops 
through  the  use  of  fans  and  down-draughts,  and  by 
the  substitution  of  wet  for  dry  processes  of  pro- 
duction wherever  practicable.  Repeated  floor- 
sweeping  and  the  sprinkling  of  the  floors  with  water 
during  meal-hours  should  be  attended  to.  In  dusty 
operations  the  workpeople  should  wear  respirators. 
Persons  of  a  scrofulous  habit,  or  members  of  a 
consumptive  family,  should  not  continue  to  work  at 
a  dangerously  dusty  occupation,  but  retire  and  seek 
employment  out  of  doors.  Unfortunately,  however, 
in  most  of  the  cases  the  symptoms  do  not  show 
themselves  until  the  disease  is  pretty  well  esta- 
blished. 

Symptoms  The  earliest  symptoms  are  cough, 

due  to  laryngeal  irritation  or  spasm,  and  dyspnoea 
due  to  emphysema  or  other  destructive  processes 
in  the  lung.  There  is  at  first  expectoration  of 
mucus  that  is  often  coloured  with  the  dust  that  has 
been  inhaled,  but  later  on  it  becomes  muco-putu- 
lent.  In  some  of  the  pneumoconioses  hiemoptysis 
is  present,  in  others  it  is  absent.  In  the  terminal 
stages  tubercle-bacilli  may  be  found  in  the  sputa. 
The  physical  signs  are  those  of  emphysema  of  the 
lungs  in  some,  of  induration,  excavation  and  re- 
traction in  others.  As  the  malady  advances  emacia- 
tion becomes  progressive,  and  the  patient  often  dies 
from  hectic  fever.  The  disease  proceeds  so  very 
slowly  as  a  rule  that  the  patient  continues  to  follow 
his  employment  for  years.  On  the  other  hand,  it 
may  be  that  life  is  quickly  terminated  by  recurrent 
ha;moptysis  and  its  consequences,  or  by  the  super- 
vention of  acute  pulmonary  inflammation. 

Treatment.  —  Removal  of  the  patient  from  his 
occupation  at  once  suggests  itself ;  and  if  the  illness 
is  only  commencing  good  may  follow  this  procedure. 
Too  often  the  pulmonary  damage  already  inflicted 
is  too  great  to  he  thus  arrested.  The  treatment 
under  these  circumstances  becomes  therefore  one  of 
symptoms,  and  is  practically  the  same  as  that  for 
tubercular  phthisis,  viz.  expectorants  to  relieve 
cough,  tonics  to  improve  the  appetite  and  general 
health,  cod-liver  oil  to  help  nutrition,  and  as  far  as 
possible  life  in  the  open  air. 

Thomas  Oliver. 

PNEUMOGASTRIC  NERVE,  Diseases  of.— 

Synon.  :  Fr.  Maladies  du  Nerf  Piieuinogaslriquc  : 
Ger.  Krankheiten  des  Vagus.  —  Of  all  the  cranial 
nerves,  the  pneumogastric  has  the  most  extensive 
distribution,  supplying  the  pharynx,  larynx,  lungs, 
heart,  oesophagus,  and  stomach,  and  even,  in  part, 
the  intestines  and  the  spleen.  In  some  of  the  so- 
called  functional  diseases  of  the  organs  which  it 
supplies  its  action  is  conspicuously  deranged.  The 
symptoms  of  its  disease  are  thus  very  extensive,  and 
it  will  be  well  first  to  describe  them  generally,  and 
afterwards  to  consider  in  detail  those  which  merit 
separate  description. 

Some  of  the  functions  of  the  vagus  depend  upon 
fibres  of  the  spinal  accessory  nerve  which  join  it,  but 
it  is  convenient  to  consider  these  in  this  article. 

The  pneumogastric  nerve,  it  will  be  remembered, 
arises  from  the  side  of  the  medulla,  between  the 
glosso-pharyngeal  above,  and  the  spinal  accessory 
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below,  and  to  the  outer  side  of  the  hypoglossal  The 
fibres  of  origin  come  from  a  tract  of  grey  matter  which 
is  continuous  below  with  the  nucleus  of  the  spinal 
accessory,  and  above  lies  (in  the  calamus  scripto- 
rius)  between  the  hypoglossal  and  internal  auditory 
nuclei,  while  to  the  outer  side  of  its  upper  extremity, 
and  more  deeply  seated,  is  the  nucleus  of  the  glosso- 
pharyngeal. The  trunk  of  the  nerve,  after  receiving 
fibres  from  the  spinal  accessory,  and  giving  off  some 
small  branches  (of  which  the  most  important  is  one 
to  the  external  ear),  passes  down  the  neck,  behind, 
and  in  the  same  sheath  with,  the  carotid  artery  ; 
enters  the  thorax  on  the  right  side,  over  the  sub- 
clavian artery,  and,  on  the  left,  between  the  sub- 
clavian and  the  carotid  ;  passes  through  the  thorax 
beside  the  oesophagus ;  and  ends  in  branches  to 
the  stomach,  spleen,  and  intestines.  The  most 
important  branches  are  the  pharyngeal,  which, 
with  the  glosso-pharyngeal,  form  the  plexus  of  the 
same  name  ;  the  superior  laryngeal  ;  the  recurrent 
laryngeal,  which  passes  back,  the  left  around  the 
arch  of  the  aorta,  the  right  around  the  subclavian 
artery ;  branches  to  the  oesophagus ;  pulmonary 
branches  which,  by  means  of  the  pulmonary  plexus, 
supply  the  lung  ;  and  branches  which  form  the  car- 
diac plexus  for  the  heart. 

Etiology. — The  deep  position  of  the  pneumo- 
gastric  and  its  branches  preserves  it  from  some 
forms  of  damage,  although  its  extensive  course 
renders  it  liable  to  suffer  from  many  causes.  The 
nucleus  in  the  medulla  may  be  damaged  by  local 
softening,  haemorrhage,  or  slow  degeneration  ;  but 
in  all  these  cases  other  adjacent  nuclei  sufl'er  {see 
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nerve,  at  its  origin  from  the  medulla,  may  be  com- 
pressed by  thickening  of  the  meninges,  growths 
from  the  meninges  or  bones,  or  aneurysm  of  the 
vertebral  artery.  Affections  of  the  nerve  due  to 
syphilis  are  almost  always  the  result  of  meningeal 
disease  in  this  situation.  Other  adjacent  nerves 
commonly  suffer  at  the  same  time.  The  trunk  of 
the  nerve  is  sometimes,  but  rarely,  implicated  in 
punctured  or  gunshot  wounds  ;  incised  and  lacerated 
wounds  damaging  it  are  usually  immediately  fatal 
from  lesion  of  the  large  Ijlood-vessels  to  which  it  is 
contiguous.  In  surgical  operations  the  trunk  and 
branches  of  the  nerve  are  occasionally  injured.  The 
trunk  has  been  tied  in  ligature  of  the  carotid,  and 
divided  in  the  removal  of  deep-seated  tumours.  In 
such  operations  in  the  lower  part  of  the  neck  it  is 
often  difficult  also  to  avoid  injury  to  the  recurrent 
laryngeal.  In  excision  of  an  enlarged  thyroid  l;oth 
recurrent  laryngeal  nerves  have  been  many  times  ex- 
cised. Sarcomatous  and  other  tumours,  and  enlarged 
glands,  may  compress  or  involve  the  nerve  in  almost 
any  part  of  its  course  ;  and  interference  with  its 
function  especially  occurs  from  such  disease  in 
regions  limited  by  rigid  structures,  as  in  the  upper 
part  of  the  neck,  near  the  skull,  and  in  the  upper 
part  of  the  thorax.  Aneurysms  may  compress  the 
nerve  or  its  branches  ;  and  the  recurrent  laryngeal 
nerves  suffer  from  this  cause  with  especial  frequency, 
because  they  pass  round  large  blood-vessels.  The 
left  suffers  much  more  frequently  than  the  right, 
because  the  arch  of  the  aorta  is  more  frequently 
affected  by  aneurysm  than  the  subclavian.  An  en- 
larged thyroid  may  compress  the  recurrent  laryngeal 
nerves,  and  symptoms  due  to  such  compression  may 
vary  with  the  varying  size  of  the  tumour.  The 
nerve  is,  in  rare  cases,  the  seat  of  neuromata. 
Neuritis  of  the  trunk  of  the  nerve,  due  to  cold,  is 


supposed  to  be  an  occasional  cause  of  symptoms, 
but  such  cases  are  extremely  rare.  It  is  sometimes 
involved  in  very  severe  and  grave  cases  of  multiple 
neuritis,  especially  that  due  to  diphtheria  and  to 
beriberi. 

Symptoms. — It  must  be  remembered  that  the 
vagus  nerve,  besides  containing  motor  fibres  for  the 
pharynx  and  larynx,  is  the  chief  afferent  nerve  for 
the  respiratory  centre.  It  contains  accelerating 
and  inhibitory  fibres  for  this  centre,  but  the  former 
predominate,  so  that  experimental  division  of  the 
nerve  in  an  animal  renders  the  respirations  less 
frequent  but  deeper,  while  stimulation  of  the 
divided  (central)  end  quickens  the  respiration, 
and  may  even  arrest  it  in  tetanic  standstill.  The 
inhibitory  fibres  are  contained  chiefly  in  the 
superior  laryngeal  nerve,  and  their  stimulation 
arrests  the  respiration  in  muscular  relaxation.  The 
vagus  is  the  inhibitory  nerve  of  the  heart  ;  slight 
stimulation  increasing  the  diastolic  periods,  and 
stronger  stimulation  arresting  the  action  of  that 
organ.  On  division  of  the  nerve  the  cardiac  con- 
tractions are  accelerated.  It  has  been  said  to  con- 
tain trophic  fibres  for  the  heart  and  lungs.  The 
pneumogastric  is  an  afferent  nerve  for  the  vaso- 
motor centre,  the  action  of  which  is  lowered  by  its 
stimulation,  so  that  the  arteries  throughout  the  body 
are  relaxed.  It  is  the  motor  and  sensory  nerve  for 
the  oesophagus  ;  the  sensory  nerve  for  the  stomach  ; 
and  partly  also  the  motor  nerve  for  the  stomach  and 
intestines. 

.Symptoms  due  to  paralysis  of  the  vagus  are  more 
frequently  met  with  than  those  which  result  from 
its  irritation.  Occasionally  both  are  combined. 
Laryngeal  spasm  and  vomiting  are  the  irritative 
symptoms  most  commonly  met  with,  but  occasion- 
ally cardiac  inhibition  occurs.  Czermak,  for 
instance,  was  able  to  arrest  his  heart  for  a  few 
beats  at  will,  by  pressing  a  small  tumour  of  the 
neck  against  his  pneumogastric.  Concato  had  a 
patient  in  whom  a  similar  inhibition  could  be 
caused  by  pressure  on  the  right  nerve.  The  in- 
creased frequency  of  pulse  which  corresponds  to 
paralysis  of  the  nerve  has  been  several  times  noted, 
and  has  occasionally  been  associated  with  diminished 
frequency  of  respiration,  although  the  laryngeal 
paralysis,  also  resulting,  has  often  obscured  the 
effect  on  the  respiratory  movements.  Roux  tied 
the  trunk  of  the  vagus  with  the  left  carotid  ;  in- 
stantly respiration  was  arrested,  but  the  pulse  was 
also  retarded.  The  ligature  was  immediately  re- 
laxed, but  the  patient  died  in  half  an  hour.  Robert 
also  tied  the  nerve  with  the  carotid  ;  the  patient, 
who  was  conscious,  immediately  called  out,  '  I  am 
suffocated  ! '  and  his  voice  became  hoarse.  He 
recovered,  but  the  hoarseness  continued  for  six 
months.  A  good  example  of  interference  with  the 
functions  of  the  vagus  has  been  recorded  by  Gutt- 
mann.  A  lad,  after  diphtheria,  presented  paralysis 
of  the  palate  and  of  one  sterno-mastoid.  His 
respiration  quickly  became  reduced  to  12  per 
minute,  and  very  laboured,  while  his  pulse  rose  to 
120,  and  he  died  in  a  few  hours.  In  many  other 
cases  a  similar  change  in  the  pulse  and  respiration 
has  been  noted,  and  even  a  pulse-rate  of  160-200. 
In  the  face  of  these  observations,  and  of  experi- 
ments on  animals,  it  is  not  easy  to  understand  a 
fact,  said  to  have  been  observed  by  Billroth,  who 
excised  half  an  inch  of  one  pneumogastric,  which 
was  implicated  in  a  tumour,  without  any  resulting 
symptoms. 


PNEUMOGASTRIC  NERVE,  DISEASES  OF 


1293 


The  important  central  relations  of  the  vagus, 
;ibove  alluded  to,  cause  its  derangement  to  form 
jiart  of  many  so-called  functional  disorders  of  the 
central  nervous  system.  Its  nucleus  forms  part  of, 
Mr  is  connected  with,  the  respiratory  centre,  which 
IS  conspicuously  disturbed  in  hydrophobia  and  some 
•  ither  diseases.  The  phenomena  of  '  Cheyne- 
Stokes  breathing,'  or  '  respiration  of  ascending  and 
descending  rhythm,'  are  probably  the  result  of 
towered  action  of  the  respiratory  or  pneumogastric 
centre  {see  Respiration,  Disorders  of).  This 
symptom  is  met  with  in  cereljral  haemorrhage, 
urseniia,  meningitis,  and  in  some  cardiac  diseases. 
The  central  connections  of  the  vagus,  in  the  hemi- 
spheres, extend  to,  or  are  connected  with,  those 
parts  which  are  concerned  in  emotion,  and  it  is 
probably  through  the  agency  of  this  nerve  that  the 
heart's  action  is  affected  in  excitement  and  fear. 
In  many  epileptic  fits  the  central  representations  of 
the  nerve  are  the  parts  through  which  the  conscious- 
ness is  first  affected,  and  hence  the  so-called 
'  epigastric  aura,'  which  may  seem  to  ascend  to  the 
throat. 

A  similar  disturbance  is  in  all  probability  the 
cause  of  the  globus  hystericus  and  of  the  laryngeal 
spasm,  which  are  conspicuous  in  some  epileptic  and 
hysteroid  seizures.  The  nerve  is  closely  connected 
with  the  centre  or  nerves  for  equilibration,  so  that 
severe  vertigo,  on  whatever  dependent,  is  often 
followed  by  vomiting.  The  pneumogastric  nucleus 
is  contiguous  to  the  internal  auditory  nucleus,  and 
in  the  vertigo  which  results  from  disease  of  this 
nerve,  or  of  the  semicircular  canals  (labyrinthine  or 
aural  vertigo),  vomiting  is  very  common.  The 
nausea  and  retching  of  sea-sickness  are  probably 
due  to  the  deranged  action  of  the  semicircular 
canals,  in  consequence  of  the  motion  of  the  endo- 
lymph  disturbing  their  nerve-endings,  which  in 
turn  affect  the  pneumogastric  centre.  It  is  possi- 
ble that  the  connection  of  the  vagus  with  the 
equilibrial  nerves  is  by  means  of  the  cerebellum, 
disease  of  which  so  constantly  causes  vomiting, 
although  this  connection  has  not  yet  been  traced. 
Conversely,  gastric  disturbance  of  the  vagus  is  often 
accompanied  by  vertigo,  especially  when  com- 
bined with  pre-existing  imperfect  action  of  the 
auditory  nerve. 

I.  Pharyngeal  Branches. — The  branches  of 
the  pneumogastric  which  enter  the  pharyngeal 
plexus  supply  the  constrictors  of  the  pharynx  and 
the  soft  palate.  Some  have  asserted  that  all  the 
pharyngeal  branches  are  derived  from  the  spinal  acces- 
sory. The  branches  to  the  soft  palate  are  certainly 
derived  from  the  spinal  accessory.  When  one  vocal 
cord  is  paralysed  from  disease  of  the  roots  of  the 
spinal  accessory,  the  levator  palati  on  the  same  side 
is,  as  a  rule,  also  paralysed,  and  very  often  there  is 
palsy  of  that  side  of  the  tongue  from  damage  to  the 
adjacent  roots  of  the  hypoglossal  nerve.  See 
Palate,  Paralysis  of. 

(i)  Paralysis. — /Etiology. — The  most  common 
cause  of  paralysis  of  the  pharynx  is  disease  of  the 
origin  of  the  nerve  in  the  medulla  ;  such  disease 
commonly  also  involves  adjacent  nuclei  {see 
Lakio-glosso-laryngeal  Paralysis).  Paralysis 
may,  however,  result  from  meningeal  disease  out- 
side the  medulla,  from  disease  of  the  bones  of  the 
base  of  the  skull,  but  scarcely  ever  from  disease 
outside  the  skull.  It  occasionally  forms  part  of 
diphtheritic  paralysis. 

Symptoms. — The  chief  symptom  is  difficulty  in 


swallowing.  Food  lodges  in  the  pharynx  about  the 
epiglottis,  and  small  particles  and  liquids  may 
enter  the  larynx.  If  the  paralysis  is  limited  to  the 
superior  constrictor,  liquids  may,  it  is  said,  be 
forced  up  into  the  nose  by  the  contraction  of  the 
middle  constrictor  ;  but  it  is  doubtful  whether  this 
occurs  unless  the  palate  also  is  paralysed.  The 
affection  of  one  nerve  causes  only  slight  trouble  in 
deglutition,  no  doubt  because  of  the  circular  ar- 
rangement of  the  muscular  fibres. 

Diagnosis. — The  only  conditions  with  which 
paralysis  of  the  pharynx  can  be  confounded  are 
spasm  and  organic  disease.  The  writer  once  saw 
an  elderly  man  with  distinct  pharyngeal  paralysis, 
who  had  been  sent  to  an  eminent  surgeon  because 
the  difficulty  in  swallowing  was  supposed  to  indicate 
cancer  of  the  throat.  A  careful  examination  is 
usually  sufficient  for  the  distinction. 

(2)  Spasm. — Spasm  of  the  pharynx  may  be  re- 
cognised by  its  paroxysmal  character,  and  is  almost 
always  part  of  '  functional  '  nervous  disease.  It 
forms  part  of  the  spasm  of  hydropholjia,  and 
occurs  in  hysteria,  and  in  some  other  allied  states. 
Individuals  are  sometimes  met  with  who  are  unable 
to  take  food  except  when  alone,  so  great  is  the 
amount  of  pharyngeal  spasm  which  results  from  the 
emotion  induced  by  the  presence  of  other  people. 
Other  emotional  states  may  have  a  like  effect  ;  in 
fear  and  intense  grief  swallowing  may  be  impossible 
partly  from  this  cause. 

2.  Laryngeal  Branches. — It  will  be  remem- 
bered that,  of  the  two  laryngeal  nerves,  the  superior 
is  the  sensory  nerve  for  the  larynx,  and  also  supplies 
motor  power  to  the  crico-thyroid  muscle,  which  is 
the  tensor  of  the  cords ;  while  the  recurrent 
laryngeal  is  purely  motor,  and  supplies  the  other 
muscles.  The  motor  fibres  of  both  are  derived 
from  the  spinal  accessory.  Of  the  muscles,  the 
most  important  in  regard  to  paralysis  are  the  chief 
abductor,  the  posterior  crico-arytcenoideus  (which 
draws  the  postero-external  angle  of  the  arytenoid 
cartilage  backwards,  and  so  moves  the  processus 
vocalis  outwards)  ;  the  chief  adductor,  the  lateral 
crico-arytsenoideus  (which  draws  the  postero- 
external angle  of  the  arytenoid  cartilage  outwards, 
and  thus  the  processus  vocalis  inwards)  ;  and 
the  arytsenoideus  (which  approximates  the  two 
arytccnoid  cartilages).  Other  muscles,  acting 
at  the  same  time,  increase  the  power  of  closure. 
The  paralyses  and  spasm  of  the  larynx  are  de- 
scribed in  a  separate  article.  Sec  Larynx,  Dis- 
eases of. 

3.  Pulmonary  Branches. — The  muscular 
fibres  of  the  bronchi  are  innervated  by  the  nerve, 
and  their  paroxysmal  contraction  in  asthma  is 
believed  to  be  produced  through  its  agency.  It 
has  been  asserted  that  the  plain  muscular  fibres, 
said  to  exist  throughout  the  lung-tissue,  are  sup- 
plied by  it  (Gerlach),  and  their  contraction  has 
been  assumed  to  explain  a  peculiar  form  of  emphy- 
sema, which  has  been  observed  in  compression  of 
the  pneumogastric  (Tuczek)  ;  but,  since  deep 
breathing  of  a  costo-superior  type  was  observed,  it 
is  possible  that  the  effect  is  the  result  of  the  ener- 
getic respiration  from  the  disturbance  of  the  centre. 
The  pneumogastric  is  commonly  believed  to  contain 
vaso-motor  fibres  for  the  vessels  of  the  lungs,  but 
Brown-Sequard  and  Franck  have  separately  shown 
that  these  fibres  are  contained,  not  in  the  vagus, 
but  in  the  sympathetic.  Vascular  lesions  of  the 
lungs  have,  however,  been  observed  after  section  of 
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the  vagus.  Michaelson  noted  rapid  congestion  and 
hjemorrhage,  and  such  congestion  is  sometimes 
noted  after  lesions  of  the  pons.  In  a  case  of 
haemorrhage  into  the  pons,  fatal  in  two  hours,  the 
writer  found  intense  congestion  with  extravasation 
into  the  left  lung,  and  heemorrhages  in  the  left 
extremity  of  the  stomach. 

After  section  of  the  vagus,  animals  die  from 
chronic  pneumonia,  and  hence  the  vagus  has  been 
supposed  to  be  a  trophic  nerve  for  the  lungs.  But 
the  changes  have  been  accounted  for  by  the  entrance 
into  the  bronchi  of  food  from  the  pharynx,  in  con- 
sequence of  the  obstructive  paralysis  of  the  oesopha- 
gus, and  the  paralysis  of  the  larynx  (Traube,  Steiner). 
All  admit  that  this  is  one  cause  of  the  pulmonary 
affection,  but  differ  as  to  its  adequacy. 

4.  Cardiac  Branches. — The  inhibitory  effect 
of  irritation,  and  the  acceleration  of  the  heart's 
action  which  results  from  lessened  action  of  the 
vagus,  have  been  before  alluded  to.  Increased 
frequency  has  been  several  times  observed  in  cases 
of  local  disease  of  the  vagus  in  the  thorax,  com- 
pression by  mediastinal  tumours,  &c.  In  a  case  of 
phthisis,  for  instance,  in  which  the  pulse  was  at 
first  occasionally,  and  afterwards  constantly,  fre- 
quent (130-148),  Meixner  found  the  left  vagus 
enclosed  in  a  mass  of  enlarged  glands  in  the  upper 
opening  of  the  thorax.  The  vagus  is  also  the 
afferent  nerve  from  the  heart,  and  although  we  are 
normally  unconscious  of  the  cardiac  action,  some  of 
the  disordered  sensations  of  disease  are  apparently 
produced  through  its  agency.  The  subject  of 
angina  pectoris,  and  its  relation  to  the  vagus,  is 
discussed  in  a  separate  article,  but  it  may  be  here 
noted  that  in  some  anginal  attacks  the  heart's  action 
is,  for  a  time,  arrested  or  retarded,  and  that  in  a 
few  cases  these  symptoms  have  been  found  asso- 
ciated with  organic  disease  of  the  cardiac  plexus. 
Thus  in  a  case  in  which,  during  paroxysms  of 
intense  anginal  anguish,  the  heart's  action  was 
arrested  for  four  or  six  pulsations,  Heine  found  a 
tumour  involving  the  cardiac  plexus.  In  a  case 
recorded  by  Blandin,  anginal  attacks  were  asso- 
ciated with  a  small  tumour  of  the  vagus.  Further, 
there  are  afferent  fibres  from  the  heart  inhibiting 
the  action  of  the  vaso-motor  centre,  and  these  are 
probably  stimulated  in  some  anginal  seizures.  See 
Angina  Pectoris. 

After  disease  or  injury  of  the  vagus,  the  heart 
has  been  found  in  a  state  of  fatty  degeneration,  and 
hence  it  has  been  thought  that  the  vagus  contains 
trophic  fibres  for  the  cardiac  substance. 

5.  Branches  to  the  Alimentary  Canal. 
The  branches  to  the  oesophagus  are  rarely  diseased 
except  in  cases  of  affection  of  the  nerve-trunk  or  of 
the  centre.  In  very  rare  cases  such  disease  has 
caused  difficulty  in  swallowing,  simulating  stricture. 
Spasm  of  the  oesophagus  is  more  frequent.  The 
vagus  is  the  sensory,  and  in  part  the  motor  nerve 
for  the  stomach.  Its  fibres  are  very  sensitive  to 
any  local  irritation,  and  not  rarely  the  seat  of  spon- 
taneous neuralgia.  Hunger  is  generally  believed  to 
be  a  pneumogastric  sensation,  and  complete  loss  of 
the  sensations  of  hunger  and  thirst  was  noted  in  a 
case  of  softening  of  the  root  of  the  vagus  from  an 
aneur)'sm  of  the  vertebral  artery  (Johnson).  Appe- 
tite, however,  is  not  always  lost  in  animals  when 
the  pneumogastrics  have  been  divided  (Reid).  In 
some  cases  of  disease  of  the  nerve,  excessive  hunger 
has  been  noted.  This  symptom,  for  instance,  was 
present,  in  one  case,  in  conjunction  with  dyspnoea, 


noisy  breathing,  and  vomiting  of  unaltered  food  ; 
/>os/  tiwrtem,  both  pneumogastrics  were  found  atro- 
phied (Swan).  In  another  case  of  insatiable  appe- 
tite, small  neuromata  were  found  on  the  nerve.  It 
is  possible  that  the  polyphagia  may  be  in  part  the 
result  of  the  defective  digestion  of  food. 

The  pneumogastric  is  also  in  part  the  motor 
nerve  of  the  stomach  ;  after  its  section  the  contrac- 
tions of  the  organ  are  lessened,  although  not  alto- 
gether arrested.  Vomiting  is  probably  produced 
through  its  agency,  by  varied  reflex  and  central 
irritation.  In  the  latter  case  (as  in  meningitis)  the 
vomiting  is  sometimes  extremely  rapid.  The  writer 
has  known  paroxysmal  vomiting  to  result  from  the 
intermitting  pressure  of  a  tumour  on  the  vagus  ; 
and  Boinet,  having  exposed  the  vagus  in  an  opera- 
tion in  the  neck,  noted  that  whenever  he  touched 
the  nerve  the  patient  vomited. 

The  vagus  accelerates  the  contraction  of  the 
intestines,  but  no  intestinal  symptoms  have  been 
observed  to  result  from  its  disease. 

General  Diagnosis. — The  chief  symptoms  on 
which  the  diagnosis  of  disease  of  the  vagus,  in  any 
given  case,  would  rest,  are  the  laryngeal  paralysis  ; 
retarded  respiration  ;  accelerated  or  retarded  heart  ; 
and  vomiting.  The  diagnosis  of  the  seat  of  the 
disease  rests  upon  the  range  of  the  symptoms,  and 
the  associated  morbid  processes.  Disease  of  the 
trunk  of  the  vagus  is  much  less  common  than  dis- 
ease of  its  branches  or  roots.  Paralysis  of  one  vocal 
cord,  for  instance,  is  almost  always  the  result  of 
pressure,  either  on  the  recurrent  laryngeal  nerve,  or 
on  the  roots  of  the  spinal  accessory  at  the  mqdulla. 
Bilateral  symptoms  are  usually  due  to  central  dis- 
ease, or  else  (if  slight)  are  of  merely  local  origin. 
In  most  cases  of  pressure  on  the  trunl-c  and  branches 
of  the  vagus  the  cause  of  the  symptoms  is  distinct, 
the  only  exception  being  deep-seated  tumours  in 
the  thorax. 

Prognosis. — The  prognosis  is  that  of  the  cause 
of  the  disease,  and  is  sufficiently  discussed  in  other 
articles. 

Treatment. — Little  can  be  said  on  the  general 
treatment  of  the  diseases  of  the  pneumogastric, 
since  it  depends  on  the  different  conditions  to  which 
the  symptoms  are  due,  and  which  are  described 
elsewhere.  Central  disease,  and  causes  of  pressure 
on  the  nerve,  are,  as  a  rule,  beyond  the  range  of 
treatment.  Whenever  there  is  reason  to  suspect 
pressure  on  the  nerve-roots  (from  the  combination 
of  paralysis  of  the  tongue,  palate,  and  one  vocal 
cord),  iodide  of  potassium  should  be  given,  since 
this  condition  is  more  frequently  due  to  syphilis 
than  to  any  other  cause.  In  laryngeal  paralysis  the 
local  application  of  electricity  is  sometimes  useful, 
but  more  so  in  the  weakness  which  depends  on  local 
causes  than  in  that  which  is  due  to  nerve-lesions. 
Injections  of  strychnine  are  of  especial  importance  in 
degenerative  diseases,  even  when  its  administration 
by  the  mouth  is  without  effect.  In  central  para- 
lysis the  treatment  will  depend  on  the  indications 
given  by  the  mode  of  onset  regarding  the  nature  of 
the  lesion,  whether  acute  softening  or  degeneration. 
In  all  spasmodic  affections,  sedative  inhalatitjns,  as 
chloroform,  are  useful ;  and  of  especial  service  is 
the  diminution  of  the  afferent  impressions  from  the 
larynx  such  as  may  be  produced  by  the  application 
of  cocaine.  Bromide  of  potassium  and  morphine 
alone  lessen,  in  effective  degree,  the  irritability  of 
the  nerve-centre. 

W.  R.  GOWERS 


PNEUMOGRAPH 


POISONS 


1295 


PNEUMOGRAPH  (yrj^euM'-^",  the  lungs;  and 
ypci(pw,  I  write). — An  instrument  for  recording  the 
movements  of  respiration.  See  I^hysical  Exami- 
nation. 

PNEUMONIA  (TTfeu^tcoi/,  the  lungs).  —Inflamma- 
tion of  the  substance  of  the  lungs.  See  Lun<>s, 
Inflammation  of. 

PNEUMO-PERICARDIUM  (TrfeC^a,  air:  and 
irepiKoLpStov,  the  pericardium).  —A  collection  of  gas 
in  the  pericardium.  See  Pericardium,  Diseases  of. 

PNEUMOTHORAX  {nvevixa,  air;  and  0cupa|, 
the  chest). — A  collection  of  gas  in  the  cavity  of  the 
pleura.  See  Pleura,  Diseases  of ;  and  Lungs, 
Perforation  of. 

POCK. — A  popular  term  for  pustule,  as  though 
a  pocket  or  pouch  in  the  skin  filled  with  pus.  ?"rom 
the  plural  of  pock  is  derived  /t>.v  ;  hence,  sruall-pox, 
chicken-pox,  the  great  pox  or  venereal  pox,  and  so 
forth. 

PODAGRA  (TroCs,  the  foot  :  and  ^ypa,  a  seizure). 
A  common  synonym  for  gout,  as  it  usually 
attacks  the  foot.     See  GoUT. 

PODALGIA  (ttoi'j,  the  foot ;  and  aXyos,  pain).— 
A  name  for  pain  in  the  foot,  due  to  any  cause,  such 
as  gout,  rheumatism,  6tc. 

POISONOUS  ANIMALS.— 5<r  Venom  and 
ITS  Effects;  Venomous  Animals. 

POISONOUS  FOOD.— 5et'  Food,  Poisonous. 

POISONOUS  GASES.— Carbonic  Acid, 
Poisoning  by ;  Carbonic  Oxide,  Poisoning  by  ; 
Prussic  Acid,  Poisoning  by  ;  &c. 

POISONS.— Synon.  :  Yx.  Poisons;  Ger.  Gifte. 

Definition. — There  is  no  legal  definition  of  the 
word  poison,  and  the  definitions  usually  proposed 
are  apt  to  include  either  too  much  or  too  little. 
Generally  a  poison  may  be  defined  as  a  substance 
having  an  inherent  deleterious  property,  which 
renders  it  capable  of  destroying  life  by  whatever 
avenue  it  is  taken  into  the  system.  Substances 
which  act  only  mechanically,  such  as  powdered 
glass,  are  not  poisons.  In  popular  language,  a 
poison  is  a  substance  capable  of  destroying  life 
when  taken  in  small  quantities.  A  poison,  then, 
may  be  defined  as  any  substance  which,  when 
introduced  into  the  system,  or  applied  externally, 
injures  health  or  destroys  life  irrespective  of 
mechanical  means  or  direct  thermal  changes.  See 
Food,  Poisonous. 

Action.  —  Poisons  may  e.xert  a  twofold  action. 
Their  action  is  either  local  or  remote,  or  both  local 
and  remote.  The  local  action  of  a  poison  is  usually 
one  of  corrosion,  inflammation,  or  an  effect  on  the 
nerves  of  sensation  or  of  motion.  The  remote 
actions  are  usually  of  a  specific  character,  though 
some  writers  group  the  remote  effects  of  poisons 
under  two  heads,  and  speak  of  the  common  and 
specific  remote  effects  of  a  poison.  The  local 
actions  of  a  poison  of  the  corrosive  class  are  usually 
so  well  marked,  and  so  easily  recognised,  that  the 
fact  of  its  administration  is  obvious.  The  same 
may  be  said,  in  a  lesser  degree,  of  the  irritant 
poisons,  especially  the  mineral  irritants  ;  but  here 
the  symptoms  often  so  closely  simulate  those  of 
natural  disease,  as  to  render  the  diagnosis  a  matter 


of  great  difficulty.  An  accurate  acquaintance  with 
the  remote  specific  effects  of  the  various  common 
poisons  is  indispensable  to  the  medical  practitioner. 
The  class  of  poison  which  has  been  administered  or 
taken  will  thus  be  suggested  to  his  mind  by  the 
symptoms  observed,  and  not  infrequently  the 
specific  poison  will  be  suspected.  In  this  way  the 
physician  may  often  be  at  once  able  to  diagnose, 
from  the  symptoms  alone,  the  administration  of 
strychnine,  belladonna,  or  cantharides.  Great  care 
fciust  be  taken,  however,  not  to  draw  a  rash  con- 
tusion from  one  symptom  :  as,  for  instance,  from 
the  tetanic  spasms  which  are  so  marked  a  feature  in 
strychnine-poisoning. 

It  is  now  universally  held  that  absorption  is 
necessary  in  order  that  a  poison  should  be  able  to 
exert  its  specific  effect. 

Modifying  Circumstances. — The  usual  action 
of  poisons  may  be  greatly  modified — (i)  bv  the 
largeness  of  the  dose,  and  the  state  of  aggregation, 
admixture,  or  chemical  combination  of  the  poisons 
themselves  ;  (2)  by  the  part  or  membrane  to  which 
they  are  applied  ;  and  (3)  by  the  condition  of  the 
patient.  Thus,  for  example,  opium  may  be  a 
medicament  or  a  poison,  according  to  the  dose  in 
which  it  is  given  ;  and  a  dose  of  opium  which  may 
be  beneficial  to  an  adult,  in  certain  states  of  the 
system,  may  be  fatal  to  a  young  child,  or  to  the  adult 
when  suffering,  for  example,  from  Bright's  disease. 
All  barium-salts  are  poisonous,  except  the  sulphate, 
which  is  one  of  the  most  insoluble  of  all  mineral 
substances.  The  simple  cyanides  are  highly 
poisonous,  and  the  same  may  be  said  of  many 
douljle  cyanides.  But  the  double  cyanide  of  iron 
and  potassium  (potassium  ferro-cyanide)  is  almost 
without  action  on  the  system.  The  part  or  tissue 
to  which  a  poison  is  applied  must  obviously  greatly 
affect  the  activity  of  a  poison,  owing  to  the  varying 
rapidity  with  which  absorption  takes  place  through 
the  cutaneous,  mucous,  serous,  and  other  surfaces 
of  the  body.  Curare  may  be  swallowed  in  a  con- 
siderable dose  without  producing  any  appreciable 
effect,  while  a  small  quantity  of  the  same  substance 
introduced  into  a  wound  will  speedily  prove  fatal. 
It  has  been  found  that  when  a  poison  is  slowly 
absorbed,  so  that  it  can  be  either  disposed  of  in  the 
system  or  again  excreted  more  rapidly  than  it  is 
absorbed,  no  poisonous  results  ensue  ;  but  when 
absorption  occurs  so  quickly  that  the  poison  can 
neither  be  excreted  nor  destroyed  in  the  system  as 
rapidly  as  it  is  absorbed,  the  specific  effects  of  the 
poison  are  developed.  Curare,  for  instance,  is 
absorbed  by  the  gastric  mucous  membrane  more 
slowly  than  it  is  excreted  through  the  kidneys.  But  if 
the  renal  arteries  be  ligatured,  the  poison  accumu- 
lates in  the  blood,  and  the  specific  effects  of  the 
poison  are  developed,  just  as  when  curare  is  intro- 
duced into  a  wound. 

Idiosyncrasy  has  much  to  do  with  the  poisonous 
or  hurtful  character  of  a  substance.  Thus  pork, 
mutton,  certain  kinds  of  fish,  notably  shell-fish,  and 
fungi  {see  Mushrooms,  Poisoning  by),  have,  under 
certain  circumstances,  and  in  certain  persons,  pro- 
duced all  the  symptoms  of  violent  irritant  poison- 
ing ;  while  others,  who  have  partaken  of  the  same 
food  at  the  same  time,  have  enjoyed  perfect  im- 
munity. More  commonly,  all  who  partake  are 
affected,  but  with  varying  degrees  of  severity. 
Some  persons  are  said,  on  good  authority,  to  be 
capable  of  taking  with  impunity  such  violent  poisons 
as  corrosive  sublimate  or  opium  in  enormous  doses, 
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and  this  independently  of  habit,  which  is  known  to 
have  such  a  large  influence  in  modifying  the  effects 
of  some  poisons,  notably  of  the  narcotics.  A 
tolerance  of  poisons  is  sometimes  engendered  by 
disease,  so  that  a  poison  may  from  this  cause  fail 
to  produce  its  accustomed  effect.  Thus  opium  is 
largely  tolerated  in  tetanus,  and  in  mania  from 
drink  ;  and  mercurial  compounds  may  in  severe 
febrile  aft'ections  fail  to  produce  the  usual  constitu- 
tional effects  of  the  metal.  On  the  other  hand, 
kidney-disease,  by  impeding  elimination,  ma^ 
intensify  the  ordinary  effects  of  a  poison  ;  and  the 
like  is  observed  when  opiates  are  given  where  there 
is  a  tendency  to  cerebral  congestion. 

Evidence. — In  order  to  raise  a  valid  inference 
in  the  mind  of  a  medical  attendant  that  poison  has 
been  administered  to  a  patient,  certain  facts  must 
be  brought  under  his  notice  ;  and  without  the  con- 
currence of  at  least  two  or  more  of  these,  the 
actuality  of  poisoning  cannot  be  maintained.  The 
sources  of  evidence  in  cases  of  suspected  poisoning 
are  the  symptoms  ;  the  post-mortem  appearances  ; 
chemical  analysis  of  articles  of  food  or  drink,  or 
of  the  body  and  the  excretions  ;  and  experiinents 
upon  animals.  The  evidence  derived  from  these 
sources,  being  compared  with  the  known  properties 
and  effects  of  various  poisons  in  authenticated  cases, 
will  enable  the  physician  to  form  a  correct  opinion 
as  to  the  probable  administration  or  not  of  a  poison. 
The  poisons  most  commonly  taken  or  administered 
are  opium  and  morphine,  carbolic  acid,  arsenic  in 
various  forms,  phosphorus,  oil  of  vitriol,  strychnine, 
and  oxalic  acid. 

It  is  rarely  that  the  symptoms  exhibited  during 
life  do  not  afford  some  clue  to  the  cause  of  illness  ; 
and  most  frequently  the  symptoms  are  all  that  the 
medical  attendant  has  to  guide  him  to  a  diagnosis 
of  the  nature  of  the  case,  during  the  lifetime  of  the 
patient.  Sometimes,  however,  persons  are  found 
dead  as  the  result  of  poison,  concerning  the  manner 
of  whose  death  nothing  whatever  can  be  learned  ; 
a  suspicion  of  poisoning  arising  from  the  circum- 
stances under  which  the  corpse  is  found.  Here  the 
aid  of  chemical  analysis  ought  invariably  to  be 
invoked  ;  and  fortunately  in  these  cases  the  delay 
involved  in  making  an  analysis  is  of  comparatively 
little  moment.  The  effects  may  in  the  case  of 
many  persons  be  either  suddenly  or  slowly  mani- 
fested ;  hence  we  have  acute  and  chrotiic  poisoning. 
Cases  of  chronic  poisoning  are  usually  the  result  of 
the  repeated  administration  of  small  doses  of  lead, 
copper,  mercury,  phosphorus,  or  arsenic.  All  of 
these  poisons  are  treated  of  in  separate  articles. 
The  general  conditions  which  should  excite  a 
suspicion  of  poisoning  are  the  sudden  onset  of 
serious  and  increasingly  alarming  symptoms  in  a 
person  previously  in  good  health,  especially  if  a 
prominent  symptom  be  epigastric  pain  ;  or  where 
there  is  complete  prostration  of  the  vital  powers, 
a  cadaverous  expression  of  the  countenance,  an 
abundant  perspiration,  and  speedy  death.  In  all 
such  cases  the  aid  of  the  chemist  is  required,  either 
to  confirm  well-founded,  or  to  rebut  ill-founded, 
suspicions. 

Classification. — Various  attempts  have  been 
made  to  classify  poisons  rationally.  Perhaps  the 
best  classification,  for  the  purposes  of  the  medical 
practitioner,  is  that  which  groups  poisons  according 
to  the  more  obvious  symptoms  which  they  produce. 
Our  knowledge  of  the  fnore  intimate  action  of 
many  poisons  is  still  too  slight  to  admit  of  any 


useful  classification  according  to  the  manner  in 
which  they  specifically  affect  the  vital  organs. 

Poisons  may  in  the  manner  indicated  be  classi- 
fied as:  (i)  Corrosives;  (2)  Irritants;  and 
(3)  Neurotics.  It  is  perhaps  at  present  premature 
to  attempt  a  systematic  division  of  the  last  class. 
The  class  of  neurotics  embraces  poisons  so  widely 
difl'erent  in  their  action  as  opium  and  strychnine. 

I.  Corrosive  Poisons. — Enumeration. — 
The  action  of  one  of  the  most  typical  of  these  poisons, 
corrosive  sublimate,  is  fully  considered  under  a 
special  head  (see  Mercury,  Diseases  arising  from). 
The  most  commonly  administered  corrosives  are  the 
mineral  acids  —  sulphuric,  nitric,  and  hydrochloric; 
oxalic  acid  ;  the  alkalis — potash,  soda,  and  am- 
monia ;  acid,  alkaline,  and  corrosive  salts  —such  as 
acid  potassium  sulphate,  potassium  carbonate, 
chlorides  of  zinc,  tin,  and  antimony,  and  silver 
nitrate. 

Symptoms. — The  mineral  acids  and  the  alkalis 
have  no  specific  effect  on  the  system,  their  action 
being  at  first  almost  purely  local.  Some  of  the 
other  corrosives  enumerated  may  have,  besides 
their  local  effects,  a  remote  and  constitutional  ac- 
tion. The  symptoms  of  corrosive  poisoning  are 
marked  and  unmistakable,  except  when  the  patient 
is  an  infant.  Immediately  after  swallowing  the 
corrosive  substance,  an  acid,  caustic,  or  metallic, 
burning  sensation  is  felt  in  the  mouth,  fauces, 
gullet,  and  stomach  ;  and  this  speedily  extends 
over  the  whole  abdominal  region.  Vomiting  is 
speedy,  or  may,  rarely,  be  altogether  absent.  The 
vomited  matters  consist  at  first  of  the  ordinary 
contents  of  the  stomach,  more  or  less  altered  by  the 
action  of  the  poison.  In  the  case  of  mineral  acids 
they  are  intensely  acid,  and  cause  copious  effer- 
vescence when  they  fall  upon  limestone  or  marble. 
No  relief  is  afforded  by  the  evacuation  of  the 
stomach  ;  and  later  the  vomited  matters  may  be 
more  or  less  mingled  with  altered  blood,  which 
may  be  dark,  or  even  black.  Shreddy  mucus,  casts 
of  the  gullet  or  stomach  formed  by  the  shedding  of 
the  mucous  membrane,  and  sometimes  even  the 
muscular  wall  of  the  oesophagus,  are  ejected.  The 
abdominal  pain  is  not  relieved,  but  greatly  aggra- 
vated, by  pressure.  The  whole  abdomen  becomes 
distended,  owing  to  the  gases  evolved  by  the  action 
of  the  poison  ;  the  diaphragm  is  pressed  upon,  and 
intense  dyspnoea  may  result,  owing  to  pressure  upon 
the  thoracic  viscera.  When  a  mineral  acid  has 
been  administered,  there  is  little  or  no  action  of 
the  bowels,  and  the  urine  may  be  suppressed  ;  but 
in  poisoning  by  the  alkalis,  and  by  the  alkaline 
carbonates  and  sulphides,  there  may  be  purging. 
The  mouth,  tongue,  and  fauces  exhibit  the  local 
effects  of  the  corrosive :  a  yellow  coating  in  the 
case  of  nitric  acid  ;  white  at  first,  and  as  if  covered 
with  white  paint,  from  sulphuric  acid  ;  and  whitish 
or  brown  and  less  thickly  coated  from  hydro- 
chloric acid.  Yellow  or  brown  stains  may  be  ob- 
served on  the  skin,  extending  downwards  from  the 
angles  of  the  mouth,  and  caused  by  the  trickling 
of  acid  or  other  corrosive  fluid  from  the  mouth. 
Meantime  the  symptoms  develop  rapidly.  The 
pain,  thirst,  dyspnoea,  and  dysphagia  increase. 
The  patient,  at  first  excited,  with  rapid  bounding 
pulse,  becomes  bathed  in  cold  perspiration,  the 
countenance  becomes  pinched,  the  pulse  more  rapid 
and  thready.  Enormous  eructations  of  gas  take 
place,  but  these  afford  no  relief.  The  patient  may 
become  more  or  less  cyanosed  ;  but  this  will  depend 
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upon  the  amount  of  dyspnoea.  The  intellect  is 
usually  clear  to  the  last.  Signs  of  collapse  come 
on,  and  the  patient  may  sink  within  a  period  vary- 
ing from  six  to  twenty-four  hours.  If  recovery 
does  not  take  place,  death  usually  supervenes  within 
a  period  of  twelve  to  twenty-four  hours.  Very 
frequently,  and  more  especially  in  poisoning  by  oil 
of  vitriol,  the  patient  survives  the  first  acute  sym- 
ptoms only  to  perish  months  after,  should  not  the 
aid  of  the  surgeon  be  invoked  and  gastrostomy  be 
performed,  by  slow  starvation,  due  to  local  injury 
to,  and  subsequent  stricture  of,  the  cesophagus. 
The  use  of  bougies  in  these  cases,  to  keep  the 
gullet  patent,  seldom  affords  permanent  relief. 

When  nitric  acid,  or  amvionia,  is  the  ]ioison 
taken,  the  vapours  of  the  acid  or  of  the  ammonia 
may  gain  access  to  the  air-passages  and  lungs,  pro- 
voking inflammation,  which  is  commonly  fatal. 
The  dyspnoea  and  chest-symptoms  will  be  greatly 
aggravated  in  these  cases,  and  may  overshadow  the 
more  usual  symptoms  due  to  local  action  on  the 
digestive  canal.  In  poisoning  by  the  caustic  alkalis 
(potash-  and  soda-lyes)  diarrhcea,  with  discharge  of 
blood,  is  more  common  than  the  constipation 
observed  in  poisoning  by  the  mineral  acids.  Entire 
suppression  of  urine,  or  anuria,  is  the  rule  in 
poisoning  by  cori^osive  sublimate. 

Oxalic  acid  in  concentrated  solution  is  un- 
doubtedly a  corrosive  and  irritant  poison.  Very 
commonly,  however,  it  kills  by  its  depressing 
action  upon  the  heart  before  symptoms  of  corrosion 
have  become  prominent  ;  or  the  vomiting,  pain,  and 
other  more  immediate  symptoms  of  corrosive  poison 
are  associated  with  a  feeble  pulse,  clammy  skin, 
nervous  symptoms,  aphonia,  and  speedy  death,  even 
within  ten  minutes  of  the  administration  of  the 
poison.  To  quote  Christison's  language  :  '  If  a 
person,  immediately  after  swallowing  a  solution  of 
a  crj'stalline  salt,  which  tasted  purely  and  strongly 
acid,  is  attacked  with  burning  in  the  thrt>at,  then 
with  burning  in  the  stomach,  vomiting,  particularly 
of  bloody  matter,  imperceptible  pulse,  and  excessive 
languor,  and  dies  in  half  an  hour,  or  still  more  in 
twenty,  fifteen,  or  ten  minutes,  I  do  not  know  any 
fallacy  which  can  interfere  with  the  conclusion  that 
oxalic  acid  was  the  cause  of  death.  No  parallel 
disease  begins  so  abruptly  and  terminates  so  soon, 
and  no  other  crystalline  poison  has  the  same  effects.' 
It  must  be  added  that  binoxalate  of  potassium,  and 
the  soluble  oxalates  generally,  are  as  poisonous  as 
the  acid  itself. 

Anatomical  Characters.  —  The  distinction 
between  corrosive  and  irritant  poisons  is  by  no 
means  well  marked  ;  and  indeed  corrosive  puisons, 
when  diluted,  act  as  irritants.  Hence  we  shall 
describe  the  post-mortem  appearances  of  corrosive 
poisoning  under  the  head  of  Irritant  Poisons. 

Diagnosis. — The  diagnosis  of  corrosive  poison- 
ing rarely  admits  of  difticulty  ;  and  in  any  obscure 
cases  chemical  analysis  will  remove  all  doubt. 

2.  Irritant  Poisons.— Irritant  poisons  are  of 
two  classes — iiietallic  irritants,  and  vegetable  and 
animal  irrita?tts,  these  latter  being  grouped  together. 
Perhaps  none  of  them,  however,  act  as  pure  irri- 
tants ;  and  the  irritant  symptoms  which  they  produce 
are  most  commonly  accompanied  by  a  well-marked 
effect  upon  the  nervous  system  also.  An  irritant  is 
a  poison  which  causes  inflammation  of  the  part  to 
which  it  is  applied,  usually  the  alimentary  canal. 
By  far  the  most  important  of  the  metallic  irritant 
poisons  is  arsenic  (see  Arsenic,  Poisoning  by). 


Other  metallic  irritanis  are  the  salts  of  antimony, 
zinc,  and  other  metals.  Elaterin,  essential  oils,  and 
gamboge  may  be  cited  as  examples  of  vegetable 
irritants  ;  and  cantharides  of  animal  irritants.  Irri- 
tant animal  and  vegetable  foods  are  separately 
described.    See  Food,  Poisonous. 

Symi'TOMS.  —  Irritants  differ  as  a  rule  from  corro- 
sive poisons  in  the  greater  slowness  with  which  the 
symptoms  are  developed.  Usually  when  an  irritant 
is  swallowed,  after  an  interval — greater  or  less 
according  to  the  specific  character  of  the  poison — a 
burning  pain  is  felt,  and  a  sense  of  constriction  of 
the  mouth,  throat,  and  gullet,  speedily  followed  by 
sharp  burning  pain  in  the  epigastrium  ;  and  this  is 
increased  by  pressure  —  a  mark  which  serves  to  dis- 
tinguish the  attack  from  one  of  ordinary  colic. 
Nausea,  vomiting,  and  great  thirst  ensue  ;  speedily 
followed  liy  pain  and  sense  of  distension  of  the 
whole  abdomen,  which  is  exceedingly  tender,  and 
perhaps  visibly  distended.  Most  commonly  the 
vomiting  is  followed  by  purging,  tenesmus,  dysen- 
teric stools,  and  often  by  dysuria.  Should  the 
poison  not  be  speedily  removed  from  the  system  by 
vomiting  and  purging,  these  continue  unrelieved, 
and  increase  in  severity  ;  and  symptoms  of  inflam- 
matory fever,  or  it  may  be  of  collapse,  supervene 
The  pulse  becomes  rapid,  small,  and  thready  ;  the 
countenance  is  anxious  ;  the  skin  is  bathed  in  per- 
spiration, now  warm,  and  again  cold  and  clammy. 
The  patient  may  never  rally  from  the  first  shock  to 
the  nervous  system  ;  more  rarely,  having  survived 
this,  he  dies  in  convulsions  ;  or  he  may  perish  of 
inanition  after  more  protracted  sufferings.  It  must 
be  borne  in  mind  that  those  irritant  poisons — such 
as  diluted  sulphuric  acid — which,  when  taken  in  a 
more  concentrated  form,  act  as  corrosives,  may 
bring  about  starvation,  necessitating  such  operative 
procedure  as  gastrostomy,  by  the  injury  which  they 
inflict  upon  the  cesophagus  and  stomach.  Death 
after  the  administration  of  an  irritant  poison  may, 
it  is  obvious,  occur  at  very  varying  periods  after  the 
ingestion  of  the  poison. 

Diagnosis.  —  Irritant  poisoning  maybe  mistaken 
for  various  forms  of  natural  disease.  The  diseases 
with  which  it  is  most  apt  to  ht  confounded  are — 
gastritis;  gastric  ulcer,  with  or  without  perforation; 
peritonitis ;  severe  colic  ;  sporadic  and  Asiatic 
cholera  ;  and  rupture  of  the  stomach  or  intestines. 
A  careful  examination  of  the  patient,  and  the 
history  of  the  case,  will  often  remove  any  doubt 
which  may  be  entertained  ;  but  microscopical 
examination  and  chemical  analysis  of  the  ejecta 
of  the  patient  will  frequently  afford  the  only  means 
of  clearing  up  the  case  during  life.  Too  frequently 
irritant  poison  is  not  suspected  until  a  post-mortem 
examination  is  made.  In  every  case  where  a 
possibility  of  irritant  poisoning  is  suggested,  the 
aid  of  analysis  should  be  invoked.  For  the  dia- 
gnostic differences — so  far  as  differences  in  symptoms 
are  diagnostic—  between  irritant  poisoning  and  the 
special  diseases  above  mentioned,  the  reader  is 
referred  to  the  special  articles  in  this  Dictionary. 

Anatomical  Characters. — The  post-mortem 
appearances  in  irritant  and  corrosive  poisoning  are 
corrosion  of  the  mouth,  fauces,  gullet,  and  stomach, 
the  mucous  membrane  being  shrivelled,  altered  in 
consistence  and  colour,  and  more  or  less  detached  ; 
irritation  and  inflammation  of  the  stomach  and 
first  portion  of  the  small  intestines  ;  ulceration  ; 
and  erosion.  In  corrosive  poisoning  the  stomach 
may  be  perforated,  the  edges  of  the  aperture  being 
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shreddy  ;  and  in  the  case  of  sulphuric  acid  the 
viscera  may  he  blaclcened  (altered  blood)  from  the 
action  of  the  acid  upon  the  blood-pigment.  The 
small  intestines  are  implicated  to  a  varying  extent, 
or  may  altogether  escape.  The  large  intestine  is 
often  attacked,  and  this  is  more  especially  the  case 
in  poisoning  by  mercurial  preparations.  Arsenic 
exerts  a  specific  effect  upon  the  gastric  mucous 
membrane.  -  Remains  of  irritants  may  be  detected 
in  the  intestinal  canal,  and  be  recognised  by  their 
physical,  microscopical,  and  chemical  characters. 

3.  Neurotic  Poisons.  —  Enumeration.  — 
Under  this  head  may  be  ranged  a  great  number  of 
poisons,  having  this  in  common,  that  the  symptoms 
produced  by  them  are  more  or  less  prominently 
associated  with  the  nervous  system.  The  class 
embraces  pure  narcotics,  such  as  opium  and  mor- 
phine ;  chloral  hydrate  ;  chloroform  ;  hyoscyamus  ; 
digitalis  ;  strychnine  ;  prussic  acid  ;  nitro-benzol  ; 
phenol  (carbolic  acid)  ;  alcohol  ;  aconite  ;  bella- 
donna, and  many  others. 

Symptoms. — These  are  necessarily  of  the  most 
varied  character.  All  that  has  been  already  said 
about  the  onset  of  symptoms,  their  character,  and 
the  circumstances  under  which  they  have  appeared, 
must  be  borne  in  mind  in  arriving  at  a  diagnosis. 

Prussic  acid  produces  its  effects  in  the  course  of 
a  few  minutes  ;  or,  it  may  be,  seconds.  The  course 
of  symptoms  is  very  rapid  ;  and  death  may  be  well- 
nigh  instantaneous.  The  symptoms  are  convulsions, 
great  disturbance  of  respiration,  with  prolonged 
expiration,  dilated  pupils,  and  cyanosis.  See 
Prussic  Acid,  Poisoning  by. 

Morphine  and  Opium ^  after  a  stage  of  excitement, 
produce  deep  comatose  sleep,  with  slow  stertorous 
breathing  ;  contracted  pupils  ;  and  clammy  per- 
spiring skin  ;  all  the  other  secretions  being  more  or 
less  suppressed.    See  Opium,  Poisoning  by. 

Aconite  is  diagnosed  by  the  peculiar  numbness 
and  tingling  of  the  skin  which  it  produces.  See 
Aconite,  Poisoning  by. 

Belladonna,  and  its  alkaloid  Atropine,  widely 
dilate  the  pupils,  with  indistinct  vision,  and  cause 
intense  thirst,  mirthful  delirium,  spectral  illusions, 
flushed  face,  pyrexia  and  erythema  (p.  421). 

Chloroform  and  Alcohol  in  toxic  doses  produce 
profound  insensibility  ;  and  are,  moreover,  generally 
more  or  less  recognisable  by  circumstances,  some  of 
which  will  be  found  described  under  Alcoholism. 

Nitro-benzol  causes  symptoms  often  indistinguish- 
able from  those  of  prussic  acid  ;  but  in  consequence 
of  its  insolubility,  and  the  slowness  with  which  the 
liquid  poison  is  absorbed  by  the  gastro-intestinal 
mucous  membrane,  there  is  often  a  prolonged 
interval  between  the  administration  of  the  poison 
and  the  onset  of  alarming  symptoms. 

Chloral  hydrate  causes  death  after  a  stage  of 
unconsciousness  ;  and  there  is  scarcely  any  difficulty 
in  ascertaining  the  nature  of  the  case  by  the  aid  of 
the  surroundings  of  the  patient.  See  Chlokal 
Hydrate,  Poisoning  by. 

Carbolic  acid  or  Phenol  whitens  and  shrivels  the 
mucous  membranes  with  which  it  comes  in  contact, 
and  not  only  acts  as  a  corrosive,  but  produces 
speedy  narcosis,  and  greenish  or  black  urine.  The 
peculiar  odour  of  phenol  is  always  perceptible, 
though  not  infrequently  overlooked. 

Diagnosis. — It  is  impossible  to  enter  fully  into 
the  diagnosis  of  each  individual  neurotic  poison. 
The  most  frequent  and  important  diagnoses  have 
to  be  made  in  supposed  cases  of  poisoning  liy 


opium,  alcohol,  and  strychnine  respectively  {see 
P-  338). 

In  opium-poisoning  the  equally  contracted  pupils ; 
the  possibility  of  rousing  the  patient  by  means  of 
external  stimuli  in  all  except  the  later  stages — as, 
for  instance,  by  flicking  the  feet,  the  application  of 
the  electric  current,  ike.  ;  and  the  moist  clammy 
skin,  may  serve  to  prevent  the  case  being  con- 
founded with  one  of  apoplexy.  In  alcoholic  coma 
there  is  great  danger  of  mistaking  the  nature  of  the 
case,  in  consequence  of  the  frequency  with  which 
the  alcoholic  odour  may  be  met  with  in  cases  where 
alcohol  has  been  taken,  either  dietetically  or  medi- 
cinally, in  moderate  or  somewhat  immoderate  doses. 
The  very  careful  use  of  the  stomach-tube  can  do  no 
harm,  and  may  not  only  save  the  patient  if  the  case 
be  one  of  alcoholic  poisoning,  but  also  serve  to 
clear  up  the  diagnosis.  The  tetanic  spasms  of 
strychnine  will  have  to  be  differentiated  from  those 
of  true  (traumatic)  tetanus.  In  this  there  is  not 
usually  any  insuperable  difficulty.  Strychnine  con- 
vulsions are  intermittent  ;  do  not  begin  in  the 
lower  jaw  ;  are,  as  a  rule,  opisthotonic  in  character, 
and  do  not  affect  the  same  groups  of  muscles  as  are 
implicated  in  true  tetanus.  See  Opium,  Poisoning 
by  ;  and  Strychnine,  Poisoning  by. 

Treatment. — Only  the  general  principles  ot 
the  treatment  of  poisoning  can  be  indicated  here. 
The  treatment  in  poisoning  by  the  most  important 
special  poisons  is  described  in  separate  articles. 
The  question  of  the  use  or  non-use  of  the  stomach- 
pump  or  syphon-tube  must  be  decided  by  the  nature 
of  the  poison  administered.  Where  one  of  the 
concentrated  mineral  acids,  a  caustic  alkali,  a  cor- 
rosive salt,  oxalic  acid  in  concentrated  solution,  or 
carbolic  acid,  has  been  swallowed,  it  is  generally 
held  that  the  stomach-pump  should  not  be  used, 
the  danger  of  perforation  of  the  gullet  or  stomach 
being  considerable.  The  soft  oesophageal  syphon- 
tube  may,  however,  be  nearly  always  used  with 
safety.  In  all  cases  where  a  non-corrosive  poison 
has  been  taken,  except  in  the  case  of  prussic  acid, 
where  the  course  of  the  poisoning  is  too  rapid  to 
permit  of  the  use  of  the  instrument,  the  application 
of  the  tube  is  advisable  and  can  do  no  harm  ;  in 
cases  of  poisoning  by  opium  and  alcohol,  the  greatest 
reliance  must  be  placed  on  evacuation  of  the  stomach 
by  its  aid.  The  corroding  acids  may  be  neutralised 
by  the  administration  of  lime-water,  or,  still  better, 
saccharated  lime-water  ;  highly  diluted  solutions  of 
the  caustic  alkalis  ;  or,  failing  these,  the  continuous 
use,  in  frequently  repeated  doses,  of  chalk,  whiting, 
or  the  alkaline  carbonates — so  as  to  avoid  dangerous 
distension  of  the  abdomen  with  carbonic  acid  gas. 
On  the  contrary,  the  caustic  alkalis  may  be  neutral- 
ised by  the  copious  imbibition  of  highly  diluted 
acid  liquids.  Failing  the  use  of  the  stomach-tube, 
or  even  after  the  use  of  this,  emetics  may  be 
administered,  or  apomorphine  injected.  The 
prompt  administration  of  an  emetic  is  rarely  in- 
admissible. The  effects  of  corrosives  and  irritants 
must  afterwards  be  met  by  appropriate  remedies, 
such  as  demulcents  and  oil  to  sheath  the  mucous 
membranes,  opiates  to  relieve  pain,  &c.  The  effects 
of  oxalic  acid  cannot  be  avoided  by  the  administra- 
tion of  alkalis  and  alkaline  carbonates,  for  the 
alkaline  oxalates  are  themselves  highly  poisonous. 
Chalk,  whiting,  and  soluble  lime-salts  precipitate 
oxalic  acid  as  an  insoluble  calcium  oxalate,  and 
form  the  best  remedies.  Soluble  sulphates  are  anti- 
dotes for  carbolic  acid.    Oil   greatly   allays  the 


POISONS 


POLYURIA 


1299 


intolerable  pain  attending  the  local  action  of  this 
acid.  In  priissic-acid  poisoning  artificial  respiration, 
persistently  used,  is  our  sheet-anchor,  and  may  be 
supplemented  by  galvanism,  alternate  douches  of 
warm  and  cold  water,  and  other  measures.  After 
the  use  of  the  stomach-pump  to  remove  unabsorhed 
opiates,  stimulating  liquids  containing  tannic  acid, 
such  as  strong  black  coffee,  may  be  given  ;  and  the 
patient  must  be  kept  awake  by  walking  him  about, 
flicking  the  feet  with  towels,  the  application  of  the 
faradic  current,  i.\:c.  Atropine  in  full  doses  is  in 
some  respects  antagonistic  in  its  physiological 
^action  to  opium.  Conversely,  opiates  are  regarded 
as  direct  antidotes  to  belladonna.  Potassium  per- 
imanganate  destroys  morphine.  On  the  same  prin- 
ciple of  counteracting  effects,  digitalis  and  aconite 
are  counter-poisons,  and  hence  antidotes  the  one 
to  the  other.  The  happiest  results  have  fol- 
lowed the  use  of  full  doses  of  chloral  hydrate  in 
strychnine-poisoning  ;  and  chloroform  may  be  freely 
inhaled  to  allay  the  tetanic  spasms.  In  alkaloidal 
poisoning,  except  where  a  tetanising  poison,  such 
as  strychnine  or  brucine,  has  been  given,  the 
stomach-pump  must  be  employed  ;  and  emetics  and 
tannic  acid,  in  the  form  of  tincture  of  galls,  strong 
black  coffee,  or  strong  tea,  should  also  be  given, 
with  the  object  of  precipitating  the  alkaloid  as 
an  insoluble  tannate.  Hypodermic  injections  of 
strychnine  are  invaluable  where  there  is  cardiac  or 
respiratory  failure.  Thomas  Stevenson. 

POLIO-ENCEPHALITiS.  —  Inflammation  of 
the  cerebral  cortex.  This  is  the  assumed  cause  of 
some  cases  of  infantile  hemiplegia,  preceded  by 
convulsions  and  followed  by  marked  rigidity  of 
the  paralysed  parts.  S'ee  Paralysis,  Infantile 
Cerebral. 

POLYCHROMATOSIS.— A  term  applied  to  a 
condition  of  the  red-corpuscles  in  which  the  normal 
staining-reaction  of  the  haemoglobin  is  diminished 
or  lost.    Si'c'  p.  155. 

POLYDIPSIA  (TToAiis,  much;  and  5i'v|/a,  thirst).^ 
A  synonym  for  excessive  thirst  ;  sometimes  used 
for  diabetes.  See  Diabetes  Mellitus  ;  Poly- 
uria ;  and  Thirst. 

POLYNEURITIS.— Neuritis,  Multiple. 

POLYPHAGIA  (ttoAvs,  much  ;  and  (pdyoc,  I  eat). 
A  synonym  for  excessive  hunger.  See  Appetite, 
Disorders  of ;  and  Pneumogastric  Nerve,  Dis- 
eases of. 

POLYPUS  (iroAvs,  many;  and  ttovs,  a  foot). — 
Synon.  :  Fr.  Po/f/>e  ;  Ger.  Po/j'p. 

Definition. — This  term  is  generally  applied  to 
any  simple  pedunculated  growth,  springing  from  a 
mucous  surface  ;  but  it  is  sometimes  extended  so  as 
to  include  malignant  pedunculated  growths  in  similar 
situations. 

Varieties. — It  is  clear  that  no  single  description 
will  apply  to  each  member  of  the  class.  Hence  it 
will  be  sufficient  to  enumerate  the  principal  varieties 
of  polypus,  a  fuller  account  of  most  of  which  will 
be  found  in  the  article  Tumours,  and  also  in  the 
articles  dealing  with  the  diseases  of  the  several 
organs  which  they  affect. 

I.  Polypi  of  the  Nose.  — These  are  of  two 
varieties — the  mucous  and  the  fibrous  ;  both  are 
classed  among  the  fibromata.    Both  are  covered 


with  ciliated  epithelium.  The  fibrous  variety  often 
involves  the  structures  at  the  back  of  the  pharynx., 
forming  the  so-called  naso-pharyngcal polypus. 

2.  Polypi  of  the  Ear.— Polypi  of  the  ear 
resemble  polypi  of  the  nose,  but  present  a  variety 
of  structure,  as  some  spring  from  the  membrana 
tympani,  others  from  the  interior  of  the  tympanum. 

3.  Polypi  of  the  Intestines.— These  poljpi 
are  of  much  more  frequent  occurrence  in  the  rectum 
than  in  any  other  portion  of  the  intestinal  tract. 
They  are  composed  of  tissue  resembling  that  of  the 
mucous  membrane  of  the  part,  and  are  described 
among  the  adenomata. 

4.  Polypi  of  the  Uterus.— These  growths  are 
of  three  kinds,  namely  :  (a)  cystic,  which  are  derived 
from  the  ovules  of  Naboth  ;  (b)  mucous  or  soft,  re- 
sembling the  polypi  of  the  rectum  ;  (<-)  hard  or 
fhrous,  consisting  of  pedunculated  fibro-myomata. 

5.  Polypi  in  other  situations.— Less  common 
forms  of  polypi,  consisting  of  some  modification  of 
the  mucous  membrane  from  which  they  are  derived, 
are  found  in  the  bladder,  the  larynx,  on  the  gums, 
or  sometimes  in  the  sinuses  communicating  "with 
the  nose. 

Treatment. — Though  polypi  differ  somewhat 
in  structure,  the  treatment  of  the  simple  varieties 
of  the  class  is  the  same  — that  is,  if  removal  be 
considered  advisable.  Either  the  pedicle  may  lie 
grasped  and  the  tumour  removed  by  avulsion  ;  or 
it  may  be  divided  at  a  stroke  by  some  sharp  instru- 
ment, or  cut  through  slowly  or  rapidly  Ijy  some 
fcjrm  of  ecraseur  or  ligature. 

In  removing  a  malignant  polypus  the  rules  to  lie 
followed  are  the  same  as  in  the  removal  of  malig- 
nant growths  elsewhere,  see  p.  214.    See  Cani;ek. 

R.  J.  GODLEE. 

POLYSARCIA  (iroAuj,  much  ;  and  <rap|,  flesh).— 
A  term  for  excessive  corpulence  or  obesity.  See 
Obesity. 

POLYURIA  (ttoAus,  much  ;  and  oipov,  urine). — 
Synon.  :  Diabetes  Insipidus  ;  Fr.  Polyurie  ; 
Diabete  Insipide  ;  Ger.  Zuckcrlose  Harnruhr. 

Definition. — A  malady  (or  group  of  maladies) 
characterised  by  thirst  and  a  persistently  excessive 
flow  of  watery  urine,  which  has  a  low  specific 
gravity  and  contains  neither  albumen  nor  sugar. 

Attempts  have  been  made  to  subdivide  this 
group  into  smaller  sections.  One  such  section  is 
polydipsia  or  liydruria,  having  the  characters  above 
specified  as  those  of  polyuria  ;  another  is  azoturia, 
where  the  solids,  especially  urea,  are  in  excess  of 
the  normal  amount  ;  and  a  third,  anazoturia,  where 
these  are  markedly  deficient.  Azoturia  has  been 
made  to  include  all  cases  where  urea  is  unusually 
abundant,  even  where  the  urine  is  scanty,  as  in 
fevers  ;  and  will  not  be  discussed  in  this  article. 
Anazoturiavttxy  rarely  occurs  ;  for,  notwithstanding 
the  low  specific  gravity  of  the  urine  in  diabetes 
insipidus,  owing  to  the  large  amount  passed,  the 
quantity  of  urea  may,  and  often  does,  exceed  that 
excreted  in  health.  A  form  of  polyuria,  often 
slightly  marked,  has  been  described  as  '  phosphatic 
diabetes,'  on  account  of  the  excess  of  phosphates 
passed.    See  Phosphaturia. 

/Etiology. — Diabetes  insipidus  is  a  rare  disease. 
Its  incidence  is  unaffected  by  conditions  of  age  or 
sex.  It  may  exist  in  the  new-born  infant,  and  it 
may  be  found  in  the  patient  of  seventy,  but  on  the 
whole  it  is  a  disease  of  early  adult  rather  than  of 
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advanced  life,  while  it  is  abovit  twice  as  frequent  in 
males  as  in  females.  Nothing  is  more  marked  in 
connection  with  the  causation  of  diabetes  insipidus 
than  heredity.  In  a  case  recorded  by  Gee,  the 
disease  was  directly  transmitted  through  four 
generations.  Some  members  of  the  family  escaped, 
but  some  of  the  children  of  each  of  those  who 
escaped  were  attacked. 

Beyond  inheritance,  nothing  ver)'  definite  can  be 
stated  as  to  the  cause  and  origin  of  diabetes  in- 
sipidus. It  is  often  connected  with  nervous  affec- 
tions or  nervous  excitement,  and  sometimes  follows 
upon  injuries  to  the  head  or  disease  of  the  brain. 
In  many  cases  there  is  a  family  history  of  tuber- 
culosis. Alcoholic  excesses,  the  drinking  of  large 
draughts  of  cold  fluids,  and  sudden  exposure  to 
cold,  have  all  been  credited  with  the  production  of 
the  disease.  Beyond  these,  no  valid  cause  can  be 
assigned ;  often  indeed  the  disease  comes  on 
without  even  such  insufficient  reasons  as  those 
given  above,  some  of  which  have  doubtless  been 
assigned  on  the  ^ post  hoc''  principle. 

Symptoms. — When  diabetes  insipidus  follows  ac- 
cident or  mental  emotion,  its  onset  is  usually  abrupt  ; 
in  such  cases  it  may  disappear  with  equal  sudden- 
ness- sometimes  as  the  result  of  intercurrent  febrile 
disease.  During  its  continuance  itnquenchahle  thirst 
{see  Thirst)  and  pale  watery  urine  are  the  two  prime 
symptoms,  for  there  may  be  little  wasting,  and  the 
general  health  may  be  good.  Occasionally  there  is 
increased  appetite.  Usually  the  bowels  are  confined 
and  the  skin  dry-  Pruritus  and  boils,  so  common 
in  diabetes  mellitus,  are  exceptionally  met  with  in 
cases  of  diabetes  insipidus,  but  the  skin  soon 
presents  an  atrophied,  dry,  withered  appearance. 
Impotence  is  a  well-marked  symptom,  and  am- 
blyopia and  troublesome  flatulency  are  not  in- 
frequent. The  temperature  is  subnormal,  and  the 
arterial  tension  is  not  increased.  The  condition 
of  the  patient  is  tolerable,  so  long  as  drink  is 
supplied  in  plenty,  were  it  not  for  the  disturbed 
sleep  caused  by  the  incessant  thirst  and  the  desire 
to  pass  water  ;  but  any  attempt  to  restrict  the 
quantity  of  fluid  gives  rise  to  intense  discomfort. 
Ultimately  this  constant  strain  wears  out  the 
patient,  and  may  lead  to  exhaustion,  coma  and 
death,  if  intercurrent  disease  do  not,  in  the  mean- 
time, supervene. 

Of  the  phenomena  of  diabetes  insipidus  the  urine 
alone  requires  special  notice.  It  is  inordinate  in  its 
quantity,  and  of  a  specific  gravity  little  above  that 
of  water.  It  may  remain  persistently  at  1004 
(60°  F. )  ;  but  it  may  rise  to  as  much  as  1008  or  loio. 
It  is  transparent,  almost  like  water,  of  a  faint 
greenish-yellow  tint,  with  little  taste  or  smell,  and 
of  faintly  acid  or  neutral  reaction.  The  quantity 
varies  with  the  amount  of  water  consumed.  On 
the  whole,  the  quantity  passed  is  greater  than  in 
diabetes  mellitus,  and  may  sometimes  be  measured 
by  gallons.  Urea,  though  relatively  deficient  in 
any  specimen  of  urine  examined,  has  sometimes 
been  found  absolutely  in  excess,  sometimes 
diminish&d.  On  the  other  hand,  uric  acid  seems 
diminished,  but  this  may  depend  on  the  difficulty  of 
estimating  it  in  urine  so  greatly  diluted.  Sulphates, 
chlorides  and  phosphates,  especially  the  earthy 
salts  of  the  latter,  are  usually  increased,  while  the 
only  abnormal  constituent,  if  such  it  can  be  called, 
said  to  have  been  occasionally  detected  is  inosite  ; 
but  the  reactions  of  this  substance,  which  has  the 
same  percentage  composition  as  a  sugar,  but  which 


belongs  to  the  benzol-series,  are  very  unsatisfactory 
when  occurring  in  urine.  Acetone,  diacetic  and 
oxybutyric  acids,  or  other  products  'of  abnormal 
proteid-destruction,  are  never  present. 

Pathology. — As  in  the  case  of  saccharine 
diabetes,  our  insight  into  the  morbid  processes 
concerned  in  the  production  of  polyuria  has  been 
greatly  aided  by  direct  experiment.  Bernard  found 
that  by  pricking  the  floor  of  the  fourth  ventricle 
above  the  level  of  the  '  sugar  puncture  '  he  could 
produce  copious  diuresis  ;  and  in  certain  animals 
injuries  to  the  central  lobe  of  the  cerebellum  (the 
vermiform  process  of  human  anatomy)  are  followed 
by  a  like  result  [see  Medulla  Orlongata, 
Lesions  of).  From  this  part  of  the  nervous  system 
the  nervous  influence  seems  propagated  to  the 
kidneys,  both  by  the  splanchnics  and  spinal  cord, 
but  the  exact  course  of  the  fibres  has  not  yet  been 
clearly  demonstrated.  Whether  the  nerves  are 
merely  vaso-motor  fibres,  section  or  paralysis  of 
which  would  produce  turgescence  of  the  vessels  of 
the  kidneys,  or  trophic  fibres,  irritation  of  which 
would  increase  the  activity  of  these  organs,  is  not 
yet  determined  ;  but  in  all  probability  paralysis  of 
the  vaso-motor  fibres  is  the  main  factor  in  the 
production  of  the  polyuria. 

In  the  definition  of  diabetes  insipidus  given  above 
disease  of  the  kidneys  was  expressly  excluded  ;  and, 
as  far  as  the  malady  itself  is  concerned,  post-rnortem 
examinations  reveal  nothing  abnormal,  except  in- 
creased vascularity  of  these  organs,  doubtless  due 
to  defective  innervation  of  the  renal  vaso-motor 
mechanism.  As  a  consequence  of  the  disease,  how- 
ever, persisting  over  many  years,  and  giving  rise  to 
frequent  and  severe  distension  of  the  bladder,  when 
circumstances  may  prevent  its  being  emptied  with 
sufficient  frequency,  thickening  of  the  walls  of  the 
bladder,  dilatation  of  the  ureters,  and  sacculation  of 
the  kidney  have  been  described  ;  but  the  accuracy 
of  such  observations  as  the  results  of  simple  polyuria 
is  questionable.  Undoubtedly  the  most  important 
lesions  which  bear  on  the  disease  are  those  which 
have  been  found  in  the  brain  (p.  192),  especially  in 
the  neighbourhood  of  the  fourth  ventricle.  These, 
besides  the  injuries  already  alluded  to,  compre- 
hend tubercular  and  other  forms  of  inflammation, 
tumours  of  various  kinds-  gliomatous  and  syphilitic 
—  together  with  endarteritis  and  the  results  thereof 
(p.  loi). 

Diagnosis. — The  diagnosis  of  diabetes  insipidus 
rests  on  the  presence  of  thirst,  and  persistent  excess 
of  urine,  coupled  with  the  absence  of  grape-sugar 
and  albumen.  The  condition  must  be  carefully 
distinguished  from  mere  temporary  excess  of  watery 
urine.  Such  an  excess  may  occur  where  a  large 
quantity  of  fluid  of  a  diuretic  kind  has  been 
swallowed,  especially  when  there  is  little  or  no 
cutaneous  transpiration.  Again,  sudden  diuresis 
may  occur  about  the  period  of  early  convalescence 
from  fever  ;  after  the  absorption  of  serous  effusions  ; 
after  an  attack  of  megrim  ;  or  yet  again  when  a 
hydronephrosis  suddenly  empties  itself.  All  these 
are  merely  temporary  and  evanescent  states.  The 
total  absence  of  grape-sugar  distinguishes  diabetes 
insipidus  from  diabetes  mellitus,  though  the  former 
may  pass  into  the  latter.  In  certain  forms  of 
Bright's  disease,  especially  those  characterised  by 
contracted  kidney,  the  urine  may  be  excessive  and 
of  low  specific  gravity ;  but  in  all  of  these  the 
presence  of  albuminuria,  urinary  casts,  hypertrophied 
left  ventricle  and  increased  arterial  tension  will 
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allow  little  room  for  doubt.  Finally,  polyuria  is 
not  to  be  confounded  with  such  abnormal  discharges 
of  urine  as  may  occur  from  time  to  time  in  hysterical 
persons.  Here  the  nervous  symptoms  give  a  special 
feature  to  the  malady  ;  nevertheless  diabetes  insi- 
pidus has  strongly  marked  nervous  affinities. 

Prognosis. — This  cannot  be  called  favourable, 
for,  while  few  actually  perish  from  the  uncompli- 
cated disease,  still  fewer  are  cured  of  it,  though  a 
good  many  get  well.  As  a  rule  it  runs  a  chronic 
course.  The  onset  of  anorexia  is  suggestive  of  fatal 
result. 

Treatment.  —  Innumerable  energetic  thera- 
peutic measures  have  been  resorted  to  with  but 
slight  success.  If  the  disease  can  be  assigned  to 
any  definite  cause,  we  must  deal  with  it,  rather  than 
with  the  excessive  urination  ;  if  not,  it  must  be  our 
endeavour  to  counterbalance  the  draining  of  the 
tissues  and  the  corresponding  waste  by  a  plentiful 
supply  of  fluid  and  a  generous  nourishing  mixed  and 
easily  assimilable  diet  given  at  definite  meal-times. 
No  special  injunctions  are  called  for  in  planning  the 
daily  diet,  but  toxcemia  from  overloaded  bowels 
must  be  guarded  against.  The  distressing  excessive 
thirst  may  be  somewhat  assuaged  by  sipping  acid 
drinks,  or  sucking  ice  dipped  in  lemon-juice,  but 
sudden  withdrawals  of  liquid  should  be  avoided. 
To  relieve  the  kidneys  from  the  unusual  stress 
thrown  upon  them,  diaphoretics  have  been  recom- 
mended (see  p.  385).  Great  care  should  be  taken 
that  the  patient  be  warmly  clothed  so  as  to  guard 
against  any  risk  from  cold.  Of  medicinal  remedies, 
that  which  was  once  most  lauded  is  valerian, 
especially  by  Trousseau,  who  gave  it  in  enormous 
doses.  Probalily  it,  like  other  antispasmodic  reme- 
dies, would  be  found  of  most  service  in  cases  allied 
to  hysteria  or  similar  neuroses.  The  whole  range 
of  antispasmodic  remedies  may  in  some  cases  be 
tried  without  effect.  Opium  and  its  alkaloids, 
though  valuable  in  diabetes  mellitus,  are  worse  than 
useless  in  diabetes  insipidus,  except  when  specially 
exhibited  for  insomnia  or  nervous  symptoms.  They 
diminish  the  thirst  and  the  urine,  but  they  greatly 
increase  the  patient's  discomfort.  Valerianate  of 
zinc,  ergotin,  iodide  of  potassium,  belladonna, 
phenazone,  trinitrin,  and  nitrite  of  sodium,  have 
been  tried  with  varying  success.  Tonics,  especially 
strychnine  and  iron,  in  combination  with  arsenic,  do 
good  by  improving  the  general  health.  Tea,  coffee, 
and  alcoholic  stimulants  should  be  interdicted  and 
salt  sparsely  partaken  of.  After  every  drug  has 
been  tried  in  vain,  attention  to  the  constitutional 
state  and  resort  to  bracing  inland  or  seaside  air 
either  as  a  primary  remedial  agent  or  as  an  adjuvant 
may  be  followed  by  almost  complete  disappearance 
of  the  polyuria  (p.  310).  Suitable  doses  of  bromide 
of  potassium  at  bedtime  may  be  given  to  children 
until  restlessness  with  disturbed  sleep  has  passed 
away.  P'inally,  the  constant  electric  current  (l  to  4 
milliamperes)  has  been  advocated.  This  electrical 
treatment  is  best  carried  out  by  applying  the  positive 
pole  to  the  nape  of  the  neck,  and  the  negative  pole, 
properly  insulated,  to  the  posterior  naso-pharyngeal 
wall.    See  Electricity  in  Medicine. 

Symptomatic  polyuria  calls  for  the  treatment  of 
its  primary  cause.    See  Hysteria. 

In  the  treatment  of  cases  of  azoturia,  strict  atten- 
tion should  be  paid  to  the  processes  of  nutrition 
and  assimilation,  and  all  departures  from  the  stan- 
dard of  health  remedied.  The  chylo-poietic  tract 
should  be  unloaded  by  occasional  doses  (jf  blue 


pill  or  calomel,  or  by  a  course  of  Pil.  Ilydrarg. 
Subchlor.  Co.  followed  each  morning  by  a  mild- 
dose  of  some  aperient  water.  The  patient  should 
have  a  daily  morning  bath  or  a  tepid  or  warm  salt- 
water bath  (see  Baths,  p.  138),  followed  l:)y 
systematic  friction  of  the  whole  body.  The  general 
vigour  of  body  should  be  still  further  promoted  by 
graduated  Swedish  exercises.  The  diet  should  be 
simple,  and  the  habits  of  the  patient  strictly  regu- 
lated. An  important  element  in  treatment  is  rest. 
Complete  freedom  from  mental  strain  and  removal 
from  occupations  calculated  to  foster  mental  dis- 
quietude should  be  secured.  Change  of  scene  and 
cheerful  mental  surroundings  will  therefore  be 
useful  adjuncts,  and  to  this  end  a  visit  to  such 
bracing  air  as  that  of  Newquay,  Cromer,  iMargate 
or  Braemar  will  markedly  aid  the  other  therapeutic 
measures. 

John  Harold. 

POMPHOLYX  {TvofjLipds,  a  bulla  or  bladder).— 
A  synonym  for  pemphigus. 

PONS  VAROLII,  Lesions  of.--SYNON.  :  Fr. 

Maladies  de  la  Mesocephale  ;  Ger.  Ki-anklieiten  dcr 
Brmke. 

Introduction. — The  pons  is  liable  to  a  variety 
of  affections,  either  through  morbid  processes  having 
their  primary  seat  therein,  or  by  secondary  implica- 
tion from  disease  originating  elsewhere,  such  as 
tumours  of  the  cerebellum  or  base  of  the  skull, 
aneurysm  of  the  basilar  artery,  or  as  an  element  in 
chronic  degenerative  diseases  of  the  central  nervous 
system. 

The  position  of  the  pons,  its  close  relation  to  the 
vital  centres  of  the  medulla  oblongata,  the  con- 
nection of  the  sensory  and  motor  paths  with  the 
cerebrum  and  spinal  cord  on  the  one  hand,  and  the 
cerebellum  on  the  other,  and  the  transit  through  it 
of  many  of  the  cranial  nerves,  render  the  sympto- 
matology of  pontine  affections  highly  complex. 

Summary  of  Pathological  Conditions. — 
Hiniiofi-hage  into  the  substance  of  the  pons  is 
Ijy  no  means  uncommon,  and  may  vary  from  a 
minute  focus  up  to  complete  disorganisation  and 
rupture  into  the  fourth  ventricle.  Embolism  is  not 
common  ;  but  thrombosis  from  syphilitic  or  alhero- 
iiiatoiis  degeneration  of  the  basilar  artery  is  fre- 
quent, and  is  the  origin  of  necrotic  softening  of  an 
acute  or  chronic  character. 

Htcmorrhage. — Flaemorrhage  into  the  substance 
of  the  pons,  if  of  small  extent,  is  not  necessarily 
fatal  ;  but  if  it  be  of  large  amount,  death  occurs 
suddenly,  or  within  a  very  few  hours.  Sometimes 
there  is  a  sudden  onset  of  coma,  with  complete 
relaxation  of  the  whole  muscular  system.  The  pupils 
are,  as  a  rule,  minutely  contracted,  and  the  condition 
resembles  profound  narcotic  poisoning.  The  tem- 
perature may  rise  to  as  much  as  109"  F.  or  more. 
Deglutition  is  difficult  or  impossible  ;  and  death 
ensues  from  cardiac  and  respiratory  paralysis, 
irregularity  in  the  rhythm  preceding  the  fatal  issue. 
At  other  times,  and  of  great  significance  from  a 
diagnostic  point  of  view,  muscular  spasms  occur, 
either  general  or  affecting  one  side  more  than  the 
other,  with  distortion  of  the  face,  either  from 
paralysis  of  one  side,  or  this  combined  with  active 
spasm  of  the  other. 

Tumours  may  grow  in  the  substance  of  the  pons, 
but  more  commonly  it  is  implicated  l>y  new-growth 
originating  at  the  base  or  in  the  cerebellum. 
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Softening. — Acute  embolic  or  thrombotic  soften- 
ing of  the  pons,  with  or  without  loss  of  conscious- 
ness, may  lead  to  death  rapidly,  with  paralytic  sym- 
ptoms ;  but  days  may  elapse,  or  even  months,  after 
the  first  onset,  with  characteristic  symptoms  indica- 
tive of  the  position  of  the  lesion,  and  death  ensue 
either  from  gradual  implication  of  the  vital  centres, 
or  quite  suddenly. 

Localising  Phenomena.  —  The  symptoms 
most  characteristic  of  lesions  of  the  pons  are  a 
combination  of  paralysis  of  certain  cranial  nerves 
on  the  one  side,  and  of  the  limbs  on  the  other. 
The  most  common  combination  is  paralysis  of  the 
face  on  the  one  side,  and  of  the  limbs  on  the 
opposite,  the  face  being  paralysed  on  the  side  of 
the  lesion.  The  facial  paralysis  in  this  case  re- 
sembles peripheral  facial  paralysis,  both  in  the 
implication  of  the  orbicularis  oculi  and  degenera- 
tive change  in  the  muscles.  The  limbs  may  be 
paralysed  as  to  motion  only,  or  there  may  be  a 
combination  both  of  sensory  and  motor  paralysis. 
Sometimes  the  motor  paralysis  affects  one  limb 
more  than  the  other,  and  there  may  be  a  similar 
distribution  of  anresthesia. 

The  alternate  paralysis  of  the  face  on  one  side, 
and  of  the  limbs  on  the  opposite,  occurs  more 
particularly  with  lesions  situated  in  the  '  crustal  ' 
portion  of  the  pons  and  infra-nuclear  in  position. 
If  the  lesion  be  higher  up,  near  the  crus  cerebri, 
the  face  and  limbs  may  both  be  paralysed  on  the 
side  opposite  the  lesion,  and  present  the  characters 
of  ordinary  hemiplegia. 

Various  odd  associations  of  palsies  are  highly 
characteristic  of  pontine  disease.  Such,  for  ex- 
ample, are  paresis  of  three  limbs,  and  a  bilateral 
paralysis  in  which  the  limbs  are  affected  more  on 
one  side  than  on  the  other,  with  or  without 
paralysis  of  the  face  on  one  side. 

Next  in  frequency  to  affections  of  the  facial 
nerve,  with  or  without  affections  of  the  limbs  of  the 
variable  character  above  mentioned,  comes  paralysis 
of  the  abducens  or  sixth  cranial  nerve.  This  gives 
rise  to  an  internal  strabismus,  usually  of  the  eye 
on  the  same  side  as  the  lesion.  There  may  be, 
therefore,  paralysis  of  the  face  and  abducens  on  the 
side  of  lesion,  and  of  the  extremities  on  the 
opposite  side  ;  but  cases  have  been  recorded  of 
paralysis  of  the  abducens  on  one  side,  and  of  the 
face  and  limbs  on  the  opposite ;  and  also  of 
paralysis  of  the  face,  abducens  nerve,  and  limbs  on 
the  same  side  as  the  lesion.  In  some  cases  there  is 
paralysis  of  conjugate  movement  of  the  eyes  towards 
the  side  of  lesion.  This  occurs  when  the  nucleus 
of  the  sixth,  which  innervates  the  external  rectus 
of  the  same  side  and  the  internal  of  the  other,  is 
affected. 

The  fifth  cranial  nerve  is  also  not  infrequently 
implicated.  The  sensory  portion  seems  to  suffer 
more  than  the  motor.  But  cases  have  been  re- 
corded in  which  the  motor  portion  of  the  fifth  has 
been  specially  affected,  leading  to  paralysis  and 
degeneration  of  the  muscles  of  mastication. 

The  paralysis  of  the  sensory  division  shows  itself 
in  more  or  less  marked  anesthesia  of  the  face, 
which  may  be  general,  or  limited  to  the  area  of 
distribution  of  some  of  the  branches.  The  tongue 
is  not  infrequently  implicated  on  the  same  side, 
and  tactile  and  gustatory  sensibility  impaired 
or  abolished  over  the  half  of  the  tongue.  The 
affection  of  the  fifth  may  occur  on  the  same  side  as 
the  lesion,  with  or  without  affection  of  the  limbs, 


but  it  would  appear  also  that  anaesthesia  of  the  face 
may  occur,  with  implication  of  the  extremities  on 
the  side  opposite  the  lesion. 

Lesions  of  a  bilateral  or  multiple  character, 
chiefly  in  the  form  of  small  hfemorrhages  or  soften- 
ings, give  rise  to  symptoms  of  a  pseudo-bulbar  type  ;. 
such  are  weakness  of  the  limbs  on  both  sides,  and 
paresis  of  articulation  and  deglutition  from  inter- 
ference with  the  movements  of  the  lips,  tongue,  and 
soft  palate. 

There  is  thus  an  extraordinary  complexity  and! 
variability  in  the  symptoms  which  may  be  met  with 
in  connection  with  pontine  lesions.  Those  which 
have  been  mentioned  are  the  most  common  and 
most  significant,  especially  if  they  occur  in  com- 
bination. Singly  they  have  less  value,  and  some  of 
them,  particularly  defects  in  articulation,  are  not 
specially  characteristic.  But  a  combination  of 
paralysis  of  the  limbs  on  one  side,  either  motor 
alone,  or  of  motility  and  sensibility,  and  of  the  face' 
on  the  other,  is  significant  of  pontine  lesion.  The 
addition  of  paralj'sis  of  the  abducens  adds  to  the 
certainty. 

The  localising  phenomena  of  pontine  lesions  may 
be  summarised  in  the  following  way.  The  charac- 
teristic '  alternate'  paralyses  are  :  — 

1.  Paralysis  of  the  conjugate  movement  of  the 
eyeballs  to  one  side  with  palsy  of  the  opposite 
limbs. 

2.  Peripheral  facial  paralysis  on  one  side  and 
paralysis  of  the  limbs  on  the  other. 

3.  Paralysis  of  the  conjugate  movement  and  of 
the  face  on  one  side  and  of  the  limbs  on  the  other. 

4.  Paralysis  of  the  fifth  nerve,  motor,  sensory  or 
both,  on  one  side,  and  of  the  face  (cerebral  type) 
and  the  limbs  on  the  opposite  side. 

5.  Paralysis  of  one  or  more  cranial  nerves  on 
one  side,  with  palsy  of  motion  or  sensation  or  both 
on  the  other  side. 

Many  other  symptoms  might  be  mentioned  which 
have  been  noted  in  connection  with  lesions  of  the 
pons,  especially  tumours,  which  ought  perhaps  to 
be  ascribed  to  interference  with  the  functions  of 
neighbouring  structures.  Along  with  one  or  more 
of  the  previously  mentioned  symptoms,  impair- 
ment of  deglutition  has  been  observed,  due  without 
doubt  to  pressure  on  the  medulla  oblongata.  To 
the  same  cause  should  also  be  ascribed  the  irregu- 
larity and  ultimate  paralysis  of  the  cardiac  and  re- 
spiratory movements,  in  connection  either  with 
tumours  or  with  hemorrhagic  effusions  into  the 
pons  itself. 

When  a  tumour  presses  forward  in  the  direction 
of  the  crura  cerebri,  the  third  cranial  nerves  may  be 
implicated.  Ptosis  has  been  observed  in  such 
cases  ;  and  external  strabismus,  from  paralysis  of 
the  internal  rectus,  has  also  occurred,  but  com- 
paratively rarely. 

Vertigo  and  disorders  of  equilibration  have  been 
observed,  but  these  may  be  attributed  to  an  impli- 
cation of  the  cerebellum  or  of  its  peduncles.  Ataxic 
symptoms  have,  however,  been  described  as  oc- 
curring in  pontine  lesions,  without  affection  either 
of  the  cerebellum  or  of  its  peduncles.  If  ataxy  is 
a  prominent  symptom,  disturbances  of  cutaneous 
sensibility  and  of  the  muscular  sense  usually  co-exist. 
But  the  cases  which  have  been  recorded  are  not  yet 
sufficient  to  establish  any  very  definite  propositions 
in  regard  to  the  exact  causation  or  special  character- 
istics of  the  ataxic  disorders  in  question.  In  con- 
nection with  tumours  pressing  on  the  pons,  hearing 
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may  also  be  impaired  or  abolished  in  one  or  both 
ears.  Impairment  of  smell  has  been  observed  on 
one  side,  when  there  has  been  anresthesia  of  the 
face.  This  is  probably  due  to  the  impairment  of 
common  sensibility  in  the  nostril,  intensified  in 
some  cases  by  the  defective  power  of  sniffing  if  the 
facial  nerve  is  also  paralysed. 

Albuminuria  and  glycosuria  have  occasionally 
been  found  in  connection  with  diseases  of  the  pons. 
It  is  very  douljtful  if  any  causal  relationship  has 
been  at  all  satisfactorily  estaljlished.  Very  often, 
when  albumen  has  been  found,  there  is  good  reason 
to  believe  that  it  has  been  pre-existing,  for  lesions 
of  the  pons  frequently  occur  in  connection  with 
chronic  renal  disease.  Sugar  has  been  found  some- 
times, and  in  other  cases  not.  The  same  has  been 
found  in  connection  with  lesions  of  other  nerve- 
centres. 

Diseases  which  encroach  on  the  intracranial 
space  produce  the  general  symptoms  of  intracranial 
tumour,  in  addition  to  the  special  symptoms  in- 
dicative of  their  invasion  of  the  pons. 

D.  Ferrier. 

W.  A.  Turner. 

PORENCEPHALY  (Trdpos,  hole  ;  and  eyKerpaXos, 
brain). — A  congenital  condition  in  which  a  numl)er 
of  clefts  or  depressions  extend  from  the  surface  of 
the  cerebral  cortex  into  the  interior. 

POROKERATOSIS. -A  thickening  and  hard- 
ening of  the  epidermis  around  the  orifices  of  the 
hair-follicles  and  sweat-ducts. 

PORRETTA  (La),  in  Italy,  between 
Bologna  and  Pistoja. — Thermal,  sulphurous, 
muriated  saline  waters.    iVt  ^Mineral  Waters. 

PORTAL  OBSTRUCTION.— Strictly  speak- 
ing, portal  obstruction  implies  that  there  is  some 
direct  impediment  to  the  flow  of  blood  in  the 
portal  circulation  itself,  either  affecting  the  trunk 
of  the  vein  before  it  enters  the  liver,  or  its  branches 
distributed  throughout  the  substance  of  this  organ. 
It  must  be  remembered,  however,  that  any  condi- 
tion interfering  with  the  circulation  beyond  the 
portal  system,  whether  in  the  hepatic  veins,  tlie 
upper  end  of  the  inferior  vena  cava,  right  side  of 
the  heart,  or  lungs,  will  retard  more  or  less  the 
flow  of  blood  through  this  system  ;  and  also  that 
either  of  the  tributary  branches  of  the  portal  vein 
may  be  affected  alone.  The  portal  trunk  may  be 
obstructed  by  direct  pressure  upon  it,  as  by  enlarged 
glands,  a  growth  projecting  from  the  liver,  thicken- 
ing from  perihepatitis,  or  a  neighbouring  tumour, 
'or  aneurysm  ;  by  changes  in  its  walls,  leading  to 
constriction  or  complete  closure  ;  or  by  blocking- 
up  of  its  channel,  as  by  a  thrombus  {see  PoRTAI- 
Thrombosis).  Cirrhosis  of  the  liver  is  the  most 
important  disease  which  obstructs  the  portal  circu- 
lation within  the  liver. 

Effects. — The  effects  of  portal  obstruction  will 
depend  on  its  seat,  its  degree,  and  the  rapidity 
with  which  it  is  set  up.  They  are  merely  those 
which  necessarily  follow  mechanical  venous  con- 
gestion, namely,  distension  of  the  small  vessels, 
which  may  end  in  changes  in  their  walls  and  vari- 
cosity ;  escape  of  serum ;  a  congested  or  catarrhal 
condition  of  mucous  surfaces  ;  hemorrhages  ;  and, 
m  course  of  time,  permanent  changes  in  organs  and 
structures  which  are  thus  affected.    Their  localisa- 


tion in  this  case  will  correspond  with  the  structures 
from  which  the  portal  vein  receives  its  tributary, 
branches,  or  with  which  the  latter  communicate. 
Hence  any  of  the  following  conditions  may  re- 
sult in  various  degrees  from  portal  obstruction  : 
( I )  Congestion  and  catarrh  of  the  mucous  membrane 
lining  the  lower  end  of  the  oesophagus,  stomach, 
and  intestines,  with  consequent  disorder  of  the 
secretions  ;  dilatation,  varicosity,  ulceration  and 
rupture  of  the  small  vessels  ;  haemorrhage  into  other 
parts  of  the  alimentary  canal,  especially  at  the 
lower  end  of  the  cesophagus.  (2)  Ascites,  one  ot 
the  most  frequent  and  evident  phenomena  [see 
Ascites).  (3)  Enlargement  of  the  spleen,  either 
from  mere  accumulation  of  blood,  or  in  chronic 
cases  with  permanent  increase  and  alteration  in  the 
splenic  structure.  (4)  Congestion,  followed  by 
fibroid  changes,  in  the  pancreas.  (5)  Haemor- 
rhoids, it  is  generally  believed.  (6)  After  a  while, 
enlargement  of  the  superficial  veins  of  the  alidomi- 
nal  wall,  owing  to  their  communications  with  the 
portal  vein  ;  as  well  as  of  the  veins  within  the 
abdomen,  which  are  tributary  to  it.  In  rare  in- 
stances peritoneal  haemorrhage  has  occurred  from 
the  rupture  of  distended  veins.  (7)  Congestion  of 
the  female  generative  organs  in  some  cases. 

Several  of  the  conditions  mentioned  are  obvious 
on  clinical  examination  during  life  ;  others  are  only 
evident  on  post-7)iortciii  examination,  although  they 
assist  in  originating  symptoms,  especially  in  con- 
nection with  the  alimentary  canal,  such  as  those  of 
dyspepsia,  flatulence,  and  disordered  bowels, 
diarrhoea  being  not  uncommon.  Haemorrhage  into 
the  alimentary  tract  is  usually  revealed  by  the 
occurrence  of  ha-matemesis  or  meltena,  but  it  may 
prove  fatal  without  any  discharge  of  blood  exter- 
nally. It  must  necessarily  happen  that,  if  the  portal 
circulation  is  not  properly  carried  on,  the  functions 
of  tlie  liver  are  proportionately  impaired. 

The  signs  of  portal  obstruction  may  set  in  with 
great  acuteness,  or  more  or  less  gradually.  Those 
indicative  of  acute  obstruction  are  the  rapid  devel- 
opment of  abundant  ascites,  returning  speedily 
after  paracentesis  ;  acute  enlargement  of  the  spleen  ; 
haemorrhage  into  the  alimentary  canal  ;  and  speedy 
dilatation  of  the  superficial  abdominal  veins.  It 
must  be  remarked  that  the  most  striking  pheno- 
mena may  disappear  in  chronic  cases,  after  a  time, 
without  the  removal  of  the  obstruction,  probably 
owing  to  the  establishment  of  efficient  anastomoses, 
by  which  the  blood  is  returned  to  the  heart  without 
passing  through  the  liver.  These  comprise  ( i )  the 
gastric  and  oesophageal  veins,  (2)  the  mesenteric 
and  inferior  haemorrhoidal,  (3)  the  coronary  and 
phrenic,  (4)  the  veins  of  Ketzius,  connecting  the 
intestine  and  mesentery  with  the  vena  cava,  (5)  the 
vessels  in  the  suspensory  ligament  and  in  any 
extensive  adhesions  that  may  have  been  formed. 
See  H.i;morrhage,  p.  620. 

Diagnosis.  —  There  ought  to  be  no  difficulty  in 
recognising  the  signs  of  portal  obstruction  in  marked 
cases  ;  and  it  might  even  be  suspected  before  these 
signs  are  well-developed  under  certain  conditions. 
The  cause  of  the  obstruction  can  only  be  made 
out  by  a  consideration  of  each  case  in  all  its 
features. 

Treatment.  —  Rarely  can  anything  be  done 
directly  to  remove  portal  obstruction.  The  portal 
circulation  may  often  be  relieved  by  acting  freely 
upon  the  bowels,  especially  by  means  of  saline  and 
hydragogue  purgatives.    The  special  treatment  of 
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the  causal  conditions  upon  which  portal  obstruction 
depends  is  described  in  the  articles  on  those 
subjects  (see  p.  107).    Frederick  T.  Roberts. 

PORTAL  THROMBOSIS.— Synon.  :  Portal 
Phlebitis  ;  Pylephlebitis  ;  Fr.  Pylephlebite  ;  Ger. 
Pylephlebitis. 

Portal  Thrombosis  may  be  divided  into  two 
kinds  :  [A]  Non-Infective;  and  {B)  Infective. 

(A)  Non-Infective  Portal  Thrombosis. 
Causes.  —  l.  Weakened  force  of  Circulation. — 

Thrombosis  from  this  cause — the  result  of  feeble 
action  of  the  heart,  or  of  marasmus — is  a  rare 
occurrence  in  the  portal  vein  as  compared  with 
other  veins. 

2.  Diseases  of  the  Liver,  causing  destruction  or 
constriction  of  the  capillaries  of  the  liver  or  branches 
of  the  portal  vein,  are  the  commonest  causes.  Of 
this  group  of  causes  the  most  common  are  : — 

(a)  Cirrhosis  of  the  Liver,  the  thrombus  arising 
in  the  smaller  branches  and  then  extending  to  the 
trunk  and  main  branches  ;  usually  firm  and  hard, 
partly  organised,  and  adherent  to  the  vessel-wall ; 
the  vein  itself  dilated,  and  its  wall  thickened. 

(b)  Cancer  of  the  Liver. — The  thrombosis  in  this 
case  is  usually  limited  to  individual  branches, 
which  are  compressed  by  the  growth.  In  some 
cases  the  thrombus  is  made  up  in  great  part  of  the 
new-growth  itself.  This  is  specially  common  with 
primary  cancer  of  the  liver. 

(c)  Compression  of  the  Vein  outside  the  liver  by 
adhesions,  the  result  of  chronic  peritonitis  ;  or  still 
more  frequently  by  morbid  growths  of  stomach, 
pancreas,  omentum,  or  retroperitoneal  glands.  In 
very  rare  cases  thrombosis  of  numerous  peripheral 
branches  of  the  portal  vein,  as  the  mesenteric  veins, 
has  been  found  giving  rise  to  symptoms  very 
similar  to  those  caused -by  thrombosis  of  the  trunk 
of  the  vein. 

Symptoms. — The  symptoms  of  portal  thrombosis 
are  those  of  intense  portal  obstruction.  There 
is  ascites,  rapidly  developing,  and,  according  to 
Frerichs,  returning  rapidly  after  removal  by  tap- 
ping. The  veins  of  the  walls  of  the  belly  become 
rapidly  dilated.  There  may  be  haematemesis  or  a 
bloody  diarrhoea.  The  spleen  is  greatly  enlarged. 
Jaundice  may  or  may  not  be  present. 

Diagnosis. — The  diagnosis  of  portal  throm- 
bosis is  a  matter  of  great  difficulty,  the  symptoms 
being  very  like  those  of  cirrhosis,  of  which,  indeed, 
it  is  often  a  mere  complication.  In  general,  it  is 
only  when  the  thrombosis  is  very  acute  and  affect- 
ing the  trunk  or  most  of  the  branches  of  the  vein, 
and  causing  very  rapid  ascites,  splenic  tumour, 
dilatation  of  the  superficial  abdominal  veins,  &c. , 
that  a  diagnosis  can  be  made. 

Prognosis  and  Treatment. — The  prognosis 
is  always  bad.  Instances  of  recovery  are  extremely 
rare  ;  in  these  cases  the  vein  has  been  found  con- 
verted into  a  fibrous  thread,  and  a  collateral  circu- 
lation established.  The  treatment  must  be  the 
same  as  for  cirrhosis  in  most  cases.  In  the  very 
acute  cases,  leeches  over  the  liver,  cupping,  and 
the  administration  of  saline  purgatives  should  be 
tried. 

[B]  Infective  Portal  Thrombosis. — Pyle- 
phlebitis Puriilenta. — Suppurative  portal  throm- 
bosis is  commonly  met  with  in  connection  with 
some  infective  process,  in  the  parts  from  which  the 
branches  of  the  portal  vein  arise.  Thus  infective 
diseases  of  the  intestines,  especially  of  the  vermi- 


form appendix  (appendicitis)  are  the  most  frequent 
causes.  It  occurs  after  dysentery,  and  more 
rarely  after  enteric  fever.  It  is  occasionally  caused 
by  ulcer  and  cancer  of  the  stomach,  and  follows 
suppurative  splenitis.  In  the  newly  born,  suppura- 
tion sometimes  extends  from  the  umbilical  vein  to 
the  liver.  The  vein  is  found  greatly  dilated,  and 
filled  with  a  dirty  grey  or  reddish  thrombus, 
containing  organisms.  The  liver  itself  shows,  on 
section,  the  branches  of  the  portal  vein  filled  with 
a  diffluent  thrombus  and  numerous  pysemic  abscesses 
scattered  throughout  its  substance. 

Symptoms.  —  The  symptoms  closely  resemble 
those  of  abscess  of  the  liver  or  of  pysemia.  Traube 
thinks  the  diagnosis  may  be  made  if  the  liver  and 
spleen  be  much  enlarged,  and  if  there  be  returning 
attacks  of  rigors  with  raised  temperature,  while 
between  the  attacks  the  temperature  is  natural  or 
only  slightly  raised.  Remittent  pyrexia,  with 
sweating,  vomiting,  diarrhoea,  and  rigors,  are  the 
most  constant  symptoms.  The  liver,  however,  is 
only  moderately  enlarged  in  some  cases.  Pain  and 
tenderness  in  the  right  hypochondrium,  with  an 
icteric  tint,  in  a  case  presenting  pysemic  symptoms, 
should  suggest  this  condition.  There  must  be  also 
evidence  of  some  suppuration,  which  may  involve 
the  branches  of  the  portal  vein  ;  and  pyaemia  and 
endocarditis  must  be  excluded.  Often,  however, 
all  these  signs  fail,  and  suppuration  of  most  of  the 
branches  of  the  portal  vein  has  been  found  after 
death  when  no  hepatic  symptoms  have  been  present 
during  life.  Possibly  the  occurrence  of  hepatic 
symptoms  depends  upon  the  acuteness  of  the  pro- 
cess. 

Prognosis  and  Treatment. — The  prognosis 
is  always  bad  ;  the  treatment  must  be  the  same  as 
for  abscess  of  the  liver  or  pyjemia. 

In  view  of  the  frequency  with  which  it  is  caused 
by  disease  of  the  appendix,  any  suspicion  of  pyle- 
phlebitis should  lead  to  the  careful  consideration 
of  the  propriety  of  surgical  exploration  of  the 
appendix.  William  Hunter. 

POST-MORTEM      EXAMINATION.  —  See 

Necropsy. 

POST-MORTEM  WOUNDS.— Synon.  :  Dis- 
section-wounds ;  Fr.  Blessures  Anatomiques  ;  Ger. 
Section-Minden. — See  Septicemia;  Wounds; 
Abscess  ;  Whitlow  ;  Cellulitis  ;  Nails, 
Diseases  of ;  Lymphatic  Vessels  and  Glands. 

POSTPHARYNGEAL       ABSCESS.  —  See 

Retro-Pharyngeal  Abscess. 

POSTURE. — In  this  article  it  is  intended  to_ 
point  out  the  main  practical  relations  of  posture  to" 
the  retiology,  diagnosis,  and  treatment  of  various 
diseases. 

I.  /Etiology  of  Posture. — As  an  immediate 
cause  of  disease,  posture  is  chiefly  important  in 
connection  with  occupation.  The  evil  effects  of 
prolonged  standing  are  evidenced  by  the  develop- 
ment of  varicose  veins  in  the  legs,  and  also  by  the 
occurrence  of  general  fatigue  and  debility,  dis- 
placements of  the  uterus,  and  other  conditions, 
especially  in  young  women,  such  as  those  employed 
in  drapers'  shops.  Those  callings  which  entail 
constant  or  frequent  bending  forward  of  the  body 
are  often  very  injurious,  and  this  may  be  aggravated 
by  carrying  burdens  on  the  back  and  shoulders. 
Not  uncommonly  persons   injure   themselves  by 
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habitually  bending  forward  when  sitting,  quite 
apart  from  occupation.  Another  illustration  of  the 
influence  of  posture  in  causing  disease  is  where 
individuals  have  to  work  in  constrained  positions, 
such  as  colliers  and  miners.  The  conditions  thus 
induced  are  chiefly  deformities  of  the  chest,  and 
certain  diseases  of  the  lungs,  heart,  and  vessels.  A 
peculiar  posture  in  performing  certain  acts,  such  as 
writing,  may  have  some  influence  in  originating 
affections  of  the  type  of  writer's  cramp.  The 
recnntheiit  posture  in  low  febrile  and  other  con- 
ditions aids  in  the  causation  of  hypostatic  conges- 
tion and  its  consequences  ;  a  similar  position  pro- 
motes the  accumulation  of  morbid  products  in  the 
smaller  bronchi  or  air-vesicles,  in  cases  of  severe 
acute  bronchitis,  which  may  cause  further  mischief; 
and  if  an  attack  of  pleurisy  should  supervene  when 
a  patient  is  obliged  to  lie  on  liis  back,  this  will 
materially  modify  the  way  in  which  the  fluid  accu- 
mulates, for  it  tends  then  to  collect  posteriorly,  and 
may  cover  the  whole  area  of  the  chest  in  this 
aspect,  while  there  is  no  sign  of  any  fluid  in 
front. 

2.  Posture  in  Diagnosis. — In  many  cases 
the  posture  suggests  great  debility,  helplessness,  or 
prostration,  thus  aft'ording  important  indications  as 
to  the  general  condition  of  a  patient.  Patients 
instinctively  assume  the  position  which  relieves 
pain,  and  which  enables  them  to  use  sound  organs 
to  the  greatest  advantage.  An  inability  to  lie 
down  {orthopna;a)  constitutes  a  prominent  feature 
in  certain  forms  of  cardiac  and  pulmonary  disease, 
in  consequence  of  interference  with  the  respiratory 
and  cardiac  functions,  so  that  the  patient  is  obliged 
to  sit  or  to  be  propped  up  in  bed,  or  sometimes 
even  to  sit  up  in  a  chair,  to  assume  the  erect 
posture,  or  to  bend  forward.  Again,  when  any- 
thing is  pressing  upon  the  main  air-tube — such  as 
an  aneurysm — causing  obstructive  dyspnoea,  the 
patient  may  instinctively  lean  forward,  so  as  to  take 
off  the  pressure  as  much  as  possible.  In  cases  of 
unilateral  lung-disease  or  pleurisy,  the  patient  is 
often  unable  to  lie  on  one  or  other  side,  especially 
the  affected  one  ;  while  in  affections  of  the  heart  it 
is  frequently  impossible  for  him  to  rest  on  the  left 
side.  As  regards  abdominal  diseases,  acute  peri- 
'tonitis  is  often  characterised  by  a  very  striking 
posture,  the  patient  lying  on  his  back,  with  the 
knees  well  drawn  up  and  bent,  in  order  to  relax  the 
abdominal  muscles.  In  appendicitis  the  right 
thigh  alone  may  be  similarly  flexed.  In  spasmodic 
painful  attacks  connected  with  the  abdomen,  it  is 
very  common  to  see  the  patient  bending  forwards  in 
■a  doubled-up  position,  and  pressing  upon  the  abdo- 
men. In  nervous  diseases  posture  may  be  of  con- 
spicuous value  in  diagnosis.  Thus,  it  may  reveal 
paralysis  of  different  parts  ;  in  cerebral  meningitis 
the  patient  often  lies  in  a  curled-up  position,  all  the 
limbs  being  bent  towards  the  body  ;  in  spinal 
meningitis  the  head  may  be  involuntarily  drawn 
backwards,  in  order  to  try  to  relax  the  muscles 
behind  ;  in  tetanus  the  body  is  during  the  spasm 
fixed  in  different  positions,  according  to  the  muscles 
affected  ;  in  cataleptic  conditions  any  posture  that 
is  assumed  is  retained  for  a  considerable  or  an 
unlimited  time  ;  while  in  wry-neck  the  head  is 
turned  to  one  side.  Lastly,  the  position  voluntarily 
assumed  by  a  limb  may  give  important  information 
■as  to  local  diseases  or  injuries  likely  to  influence  it 
in  this  respect,  such  as  those  of  the  joints. 
The  whole  body  may  be  distorted,  as  well  as 


the  limbs,  in  connection  with  diseases  of  the  arti- 
culations. 

Change  of  posture  is  a  useful  aid  to  physical 
examination.  It  may  give  valuable  help  in  deter- 
mining the  presence  of  fluid  in  cavities,  such  as  the 
pleura  or  peritoneum  ;  in  distinguishing  an  internal 
aneurysm  from  conditions  simulating  this  lesion  ;  in 
detecting  certain  solid  formations  in  the  abdominal 
cavity  ;  and  for  other  purposes.  Details  on  these 
points  are  given  in  appropriate  articles  in  this  Dic- 
tionary. It  is  also  of  importance  to  study  the 
position  of  the  patient  in  examining  the  chest  ;  and 
to  remember  that  posture  materially  influences  the 
position  of  the  heart. 

3.  Posture  in  Treatment. — Many  of  the 
preceding  remarks  will  afford  suggestions  as  to  the 
value  of  paying  attention  to  posture  as  a  thera- 
peutic measure,  and  it  will  at  once  be  evident  that 
if  a  wrong  posture  is  the  cause  of  any  morbid 
condition,  the  first  principle  in  treatment  should  be 
to  rectify  it.  Besides,  it  will  not  uncommonly  be 
found  advantageous  to  watch  patients,  and  to  allow 
them  to  adopt,  or  assist  them  in  adopting,  such  a 
position  as  their  own  sensations  dictate  to  be  the 
most  suitable  for  their  condition.  In  order  to 
illustrate  further,  however,  the  benefits  to  be 
derived  from  posture,  it  may  be  well  to  point  out 
some  of  the  diseases  in  which  its  value  is  most 
strikingly  exhibited. 

{a)  Posture  is  of  great  importance  when  general 
rest  of  the  body  is  required,  or  when  there  is 
exhaustion  or  prostration  of  the  whole  system. 
The  recumbent  posture  is  clearly  indicated  under 
these  circumstances,  for  it  is  the  most  restful  of  all, 
and  involves  lictle  or  no  expenditure  of  muscular 
force.  Plence,  in  acute  febrile  diseases  of  all 
kinds,  one  of  the  first  indications  in  treatment  is  to 
keep  the  patient  absolutely  in  bed.  This  is  also 
desirable  where  there  is  excessive  fatigue  or  pro- 
stration from  any  cause.  The  great  importance  of 
rest  in  bed  during  and  after  an  attack  of  influenza 
may  be  specially  noted. 

(/')  In  the  management  of  aftections  connected 
with  the  respiratory  organs,  attention  to  posture  is 
frequently  of  service.  Here  its  influence  as  regards 
rest  again  comes  in,  for  it  may  lie  of  much  conse- 
quence to  make  as  little  call  as  possible  upon  the 
respiratory  functions.  Moreover,  symptoms  asso- 
ciated with  the  breathing  apparatus  are  in  many 
cases  strikingly  influenced  by  posture,  such  as  pain, 
dyspncea,  or  cough  (see  Resuscitation  ;  and 
.Stertor)  ;  and  the  act  of  coughing  may  be  mate- 
rially assisted,  and  made  more  effectual  as  regards 
expectoration,  by  the  patient  assuming  a  sitting  or 
erect  position.  The  importance  of  the  prone  pos- 
ture, or  of  bending  forwards,  must  be  remembered 
when  there  is  anything  pressing  on  the  main  air- 
tube. 

(f)  Posture  often  requires  particular  consideration 
in  relation  to  disorders  of  the  cardiac  action,  or  to 
actual  disease  of  the  heart.  Thus,  in  the  syncopal 
state  the  patient  should  be  placed  horizontally,  or 
even  with  the  head  at  a  lower  level  than  the  body, 
so  that  the  blood  may  more  readily  reach  the  lirain, 
and  in  this  way  life  may  be  sustained.  Bending  the 
head  downwards  between  the  knees  may  prevent 
threatened  syncope.  In  this  state,  or  when  the 
heart  is  acting  with  extreme  feebleness  from  any 
cause,  raising  the  patient  into  a  sitting  posture  has 
been  known  to  cause  a  fatal  result,  and  should  be 
carefully  avoided.    On  the  other  hand,  there  are 
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conditions  of  the  heart  in  which  the  patient  cannot 
possibly  lie  down,  and  especially  where  there  is 
much  dilatation  ;  under  these  circumstances  it  may 
be  of  the  greatest  service  to  have  him  constantly 
sitting  up  in  a  properly  constructed  chair,  and  the 
beneficial  effects  thus  produced  are  sometimes 
almost  marvellous. 

{d)  In  the  treatment  of  aneurysms,  whether 
internal  or  external,  posture  is  frequently  made  use 
of  with  advantage.  In  the  cure  of  this  lesion  in  the 
chest  or  abdomen,  rest  is  often  an  important  agent, 
and  on  this  account  patients  are  confined  to  the 
recumbent  posture  for  weeks  or  months,  so  as 
to  keep  the  heart  as  quiet  as  possible,  and 
also  to  limit  the  demand  of  the  system  for  food, 
which  is  only  given  in  a  restricted  quantity. 
Aneurysm  in  the  chest  is  one  of  the  causes  which 
may  originate  pressure  on  the  air-tube,  and  on  this 
account  attention  to  posture  may  be  required  in 
connection  with  it.  In  the  case  of  aneurysm  in  the 
limbs,  posture  is  sometimes  made  use  of  to  cure 
them,  by  causing  pressure,  as  flexion  of  the  knee 
for  the  cure  of  popliteal  aneurysm. 

{e)  The  influence  of  posture  with  respect  to 
gravitation  may  often  be  recognised  with  advantage 
in  the  treatment  of  certain  conditions.  This  is  well 
exemplified  by  its  effects  on  dropsical  accumulations 
in  the  legs  and  scrotum.  Even  abundant  anasarca 
may  frequently  be  got  rid  of  completely  in  a  short 
time  by  keeping  the  legs  in  a  horizontal  position  ; 
and  cedema  of  the  scrotum  likewise  may  soon 
disappear  when  this  part  is  propped  up.  The  same 
principle  is  of  essential  importance  in  checking 
hxmorrhage  from  a  ruptured  varicose  vein  in  the 
leg  ;  and  may  also  be  made  use  of  in  the  treatment 
of  varicose  veins.  The  influence  of  posture  upon 
dropsy  may  give  useful  information  as  to  its  cause, 
and  as  to  the  exact  conditions  upon  which  it 
depends. 

(/)  As  miscellaneous  illustrations  of  the  employ- 
ment of  posture  in  treatment  may  be  mentioned  the 
value  of  the  recumbent  position  in  sea-sickness,  in 
attacks  of  giddiness,  megrim,  and  neuralgic  affec- 
tions about  the  head  ;  raising  the  head  in  comatose 
conditions  ;  the  prone  posture  in  the  treatment  of 
certain  forms  of  spinal  disease  ;  prolonged  decum- 
bency  or  peculiar  positions  to  restore  a  displaced 
uterus  ;  and  various  positions  in  which  limbs  are 
placed  on  account  of  local  diseases,  to  relieve  pain, 
to  prevent  muscular  tension,  to  promote  the  escape 
of  pus,  or  for  other  purposes. 

{^)  Lastly,  it  must  be  remembered  that  it  is  not 
uncommonly  requisite  to  change  the  position  of  a 
patient  more  or  less  frequently,  if  he  should  be 
confined  to  his  bed.  For  instance,  this  is  necessary 
in  low  febrile  diseases,  in  order  to  prevent  the 
occurrence  of  hypostasis  at  the  bases  of  the  lungs, 
or  the  formation  of  bed-sores  on  parts  subjected  to 
pressure ;  as  well  as  in  many  cases  of  spinal  or 
cerebral  disease,  and  in  very  emaciated  patients. 
Change  of  posture  is  further  useful  in  assisting  the 
escape  or  expulsion  of  morbid  secretions  from  the 
air-passages,  when  they  tend  to  accumulate  there. 

Frederick  T.  Roberts. 

POTTER'S  ASTHMA. Pneumoconioses. 

POTTERY. — See  Occupation-Diseases. 

POUGUES,  in  Loire,  France.  —  Alkaline 
chalybeate  waters.    See  Mineral  Waters. 


POULTICE  (irdAToj,  porridge;  pu/s,  thick; 
soup). — Synon.  :  Cataplasm  ;  Fr.  Cataplasme ;  Ger.. 
Breiumschlag. — Poultices  are  soft  moist  applica- 
tions, usually  applied  hot,  but  occasionally  cold. 
They  may  be  used  merely  as  a  means  of  applying 
heat  and  moisture  ;  or  they  may  contain  some  drug 
intended  to  exert  a  specific  effect.  They  are  now 
largely  replaced  by  fomentations.  There  are  only 
two  poultices  in  common  use,  ( i )  the  simple  poultice,, 
composed  of  crushed  linseed,  and  (2)  the  cowiter- 
irritaut  poultice,  composed  generally  of  crushed 
linseed  and  mustard. 

1.  Simple  Poultice.— The  simple  poultice,  by 
its  heat,  causes  a  dilatation  of  the  vessels  of  the 
part  to  which  it  is  applied,  and  thus  hastens  the 
progress  of  inflammation,  either  towards  resolution 
or  suppuration.  It  softens  the  cuticle,  and  relaxes 
the  skin  by  its  moisture,  and  thus  favours  swelling, 
and  lessens  tension  and  pain.  In  internal  affections, 
such  as  bronchitis,  pleurisy,  or  pericarditis,  large 
poultices  are  frequently  applied  to  the  skin  over  the 
inflamed  part.  They  benefit  the  patient  partly  by 
their  warmth,  and  partly  by  exerting  an  extremely 
mild  counter-irritant  effect  (p.  349),  consequent 
upon  the  redness  and  congestion  of  the  skin  which 
they  produce.  They  are,  however,  somewhat 
troublesome  ;  they  soon  become  cold  ;  and  if  the 
patient  be  restless,  their  weight  causes  them  to- 
shift,  and  fragments  break  off'  and  drop  into  the 
bed,  and  there  drying  cause  considerable  discomfort. 
For  application  to  boils  and  wounds  they  are  alto- 
gether unsuitable.    See  Fomentations. 

In  internal  inflammations  a  poultice  may  often 
be  advantageously  replaced  by  cotton-wool  only, 
covered  with  oil-silk  and  secured  by  a  bandage. 
If  any  counter-irritant  action  is  required,  a  few 
drops  of  chloroform  or  turpentine  may  be  sprinkled 
on  wool  or  spongio-piline. 

Linseed-meal  poultices  are  best  prepared  with 
recently  crushed  linseed  (Linum  Contusum,  B.P.), 
as  the  meal  tends  to  become  rapidly  rancid. 
The  following  is  a  useful  method  of  making  a 
linseed-meal  poultice :  Heat  the  basin  in  which 
the  poultice  is  to  be  made  with  boiling  water  ; 
then  empty  it  and  put  into  it  again  as  much  boil- 
ing water  as  may  be  necessary  to  make  the  re- 
quired poultice  ;  sprinkle  the  crushed  linseed  into 
the  water,  stirring  vigorously,  till  the  proper  con- 
sistence is  attained.  By  adopting  this  plan  the 
poultice  will  be  free  from  lumps.  The  poultice 
should  then  be  spread  with  a  broad  spatula,  pre- 
viously moistened  with  water,  on  a  piece  of  rag  or 
tow.  It  must  be  of  a  uniform  thickness,  and 
neither  so  thick  as  to  be  too  heavy,  nor  so  thin  as 
to  cool  and  dry  too  rapidly.  A  poultice  should  be 
changed  every  two  or  three  hours  by  day,  and  every 
four  at  night,  if  the  patient  is  sleeping. 

2.  Counter-irritant  Poultice. — Cataplasma 
sinapis,  the  ordinary  mustard  poultice,  is  an  in- 
valuable counter-irritant.  It  is  composed  of  mus- 
tard in  powder,  2\  ;  crushed  linseed,  25  ;  boiling 
water,  10.  The  crushed  linseed  is  to  be  mixed 
with  the  water,  and  the  mustard  added,  constantly 
stirring.  Its  action  should  extend  only  to  pro- 
ducing redness  of  the  skin,  for  if  kept  on  too  long 
it  will  cause  vesication,  and  has  even  been  known 
to  give  rise  to  sloughing.  The  time  a  mustard  poul- 
tice can  be  kept  on  varies  from  ten  minutes  to  half 
an  hour  or  more,  according  to  the  strength  of  the 
mustard.  The  sensations  of  the  patient  can  usually 
be  relied  upon  as  a  guide.    An  ordinary  patient 


POULTICE 


PREGNANCY 


1307 


is  not  likely  to  keep  it  on  too  long,  as  the  smarting 
soon  becomes  unbearable.  If  the  proportion  of 
mustard  be  reduced  to  I  in  4  or  5,  the  poultice  will 
take  an  hour  or  more  to  produce  the  desired  effect, 
and,  in  this  form,  is  a  much  safer  application  in  the 
case  of  young  children.  Patients  who  are  much  in 
the  habit  of  applying  mustard  poultices  to  the  same 
part — as,  for  instance,  the  front  of  the  chest — 
acquire  a  singular  power  of  resistance  to  the  irrita- 
tive action  of  the  mustard.  The  mustard  poultice 
is  indicated  whenever  mild  and  rapid  counter- 
irritation  is  desired.  It  is  especially  useful  in  bron- 
chitis, and  in  muscular  rheumatism,  as  lumbago  or 
pleurodynia.  Rigollot's  mustard-leaves,  and  the 
charta  sinapis  of  the  British  Pharviacopa-ia,  are 
excellent  substitutes  for  the  mustard  poultice.  They 
are  cleaner,  more  easily  applied,  and  can  be  more 
accurately  adapted  to  the  spot  required.  They  should 
always  be  used  in  preference  when  obtainable. 

Marcus  Beck. 

H.  Montague  Murray. 

PR/ECORDIAL  ANXIETY  or  OPPRESSION. 

Synon.  :  Fr.  Aiigoissc  ;  Cier.  rrdcordialaiigit . 

Definition. — A  sensation  of  constriction,  at- 
tended with  anxiety,  referred  to  the  praecordia  ;  for 
the  most  part  persistent,  but  at  times  recurrent  and 
depending  on  dilatation  of  the  heart.  See  Pain  in 
Visceral  Disease,  p.  1141  ;  Angina  Pectoris, 
p.  66  ;  and  Heart,  Dilatation  of,  p.  635. 

PR/€CORDIAL  PAIN.— Synon.  :  Heartburn; 
Fr.  Cardialgie  ;  Ger.  Magenschaterz. 

Definition. — Pain  referred  to  the  region  of  the 
heart.  Pain  in  the  region  of  the  heart  may  be  due 
to  local  causes  or  may  be  reflected  from  the  heart 
or  some  other  viscus  associated  with  the  prcecordial 
region  of  the  chest.  See  Pain  in  Visceral 
Disease,  p.  1141. 

PR/ESYSTOLIC— A  term  implying  antece- 
dence to  the  ventricular  systole,  and  used  in  con- 
nection with  a  cardiac  murmur  or  thrill  occurring 
during  this  period  of  the  cardiac  revolution.  See 
Heart,  Valves  and  Orifices  of,  Diseases  of ; 
and  Physical  Examination. 

PREBLAU,  in  Carinthia,  Austria.—Acidu- 

lated  alkaline  waters.    See  Mineral  Waters. 

PREGNANCY,  Disorders  and  Diseases  of. 

The  most  common,  and  therefore  the  most  im- 
portant, serious  disorder  of  pregnancy  is  its  prema- 
ture termination  by  abortion  or  miscarriage.  This 
is  considered  separately  under  the  headings  of 
Abortion  ;  Placenta,  Diseases  of  the  ;  and  Mole. 
In  the  present  article,  therefore,  abortion  will  only 
be  considered  incidentally  in  its  relation  to  certain 
diseased  conditions  which  have  an  unfavourable 
influence  on  the  pregnant  state  and  tend  to  favour 
its  miscarriage. 

Under  the  present  heading  will  be  considered  : 
I.  Diseases  of  pregnancy  caused  by  neuroses,  or 
blood-changes.  II.  Diseases  caused  by  pressure. 
III.  Diseases  caused  by  misplacement  of  the  preg- 
nancy, or  of  the  uterus  containing  the  pregnancy 
(under  this  division  Extra-Uterine  Fregnancy  will 
be  considered).  IV.  Diseases  caused  by  abnormal 
conditions  of  the  uterus  itself  (or  of  the  uterine 
appendages)  other  than  displacement.  V.  Dis- 
eases caused  by  pelvic  deformity  or  bony  out- 
growth.   VI.  Finally,  as  there  are  certain  medical 


and  surgical  diseases,  as  well  as  certain  surgical 
operations,  which  have  been  found  seriously  to 
affect  the  normal  progress  of  pregnancy  or  parturi- 
tion, these  and  their  influences  on  the  pregnant 
state  will  be  considered  in  some  detail. 

I.  Diseases  caused  by  Neuroses  or 
Blood-changes  :  (i)  Vomiting  (Hyperemesis)  ; 
(2)  Salivation  (Ptyalism)  ;  (3)  Unusual  appetite  : 
(4)  Dental  caries  ;  (5)  Cutaneous  disorders  ; 
(6)  Chorea  gravidarum  ;  (7)  Mental  perversion. 

I.  Voiiiiting  {Hyperemesis  gravidarum). — The 
vomiting  of  early  pregnancy  is  a  very  common 
symptom.  It  is  usuall)'  {but  by  no  means  neces- 
sarily) confined  to  the  earlier  part  of  the  day,  and  is 
generally  started  by  getting  out  of  bed,  or  by  any 
very  marked  change  of  position.  It  may  begin 
within  a  week  after  conception  has  taken  place  and 
persist  throughout  the  whole  of  pregnancy,  but  it  is 
during  the  second,  third,  and  fourth  months  that 
the  disorder  is  generally  more  acute. 

In  severe  cases  nearly  everything  is  rejected  from 
the  stomach  as  soon  as  it  is  swallowed,  and  pro- 
gressive emaciation  and  weakness  may  be  extreme. 
When  this  is  the  case,  it  is  well  to  remember  that 
pregnancy  may  be  complicated  with  graver  disease, 
and  that  the  vomiting  may  be  due,  not  to  one  con- 
dition only,  but  to  both  conditions.  In  two  cases 
of  this  kind  within  the  writer's  experience,  both  of 
which  were  treated  unsuccessfully — one  by  empty- 
ing the  uterus,  and  the  other,  first  by  replacement 
of  a  gravid  retroversion,  and  afterwards  by  emptying 
the  uterus — the  fatal  issue  was  found  to  be  due  to 
grave  complication  :  in  the  first  case,  to  malignant 
disease  of  an  ovary,  and  in  the  second  to  contract- 
ing adhesions  of  the  small  intestine,  due  (prol)ably) 
to  old  peritonitis  in  the  neighbourhood  of  a  gastric 
ulcer. 

The  vomiting  of  pregnancy  is  essentially  a  nervous 
disorder,  but  movement  of  the  enlarged  uterus, 
temporary  heart-weakness  or  faintness,  and  some 
abnormality  of  the  pregnancy  (gravid  retroversion, 
spasmodic  closure  of  the  cervix,  abnormal  placental 
attachment)  maybe  looked  upon  as  exciting  causes, 
and  their  consideration  as  such  lead  the  practitioner 
to  suitable  treatment. 

Treatment. — In  minor  cases,  change  of  resi- 
dence, life  in  the  open  air,  and  the  administration 
of  a  vegetable  bitter  with  dilute  mineral  acid  before 
food,  may  be  all  that  is  necessary  (Acid.  Nitro- 
Hydroch.  Dil.  lu  x-xv,  Infusi  Gentiante  ad  : 
t.d.s. ).  When  sudden  movement  causes  nausea, 
suitable  advice  should  be  given  regarding  this. 
When  the  nausea  is  associated  with  faintness,  a 
dessertspoonful  of  brandy  may  be  given  once  or 
twice  daily,  the  administration  being  stopped  as 
soon  as  the  symptom  is  relieved.  When  gravid 
retroversion  is  found,  this,  as  a  rule,  should  be 
replaced.  When  the  cervix  appears  to  be  specially 
contracted  and  sensitive,  gentle  dilatation  may 
immediately  relieve  the  associated  symptom. 

In  all  severe  cases,  when  no  intercurrent  or  asso- 
ciated disease  can  be  made  out,  the  following  plan 
of  treatment  is  recommended.  The  patient  is  fed 
by  nutrient  enemata,  all  food  by  the  mouth  being 
temporarily  withheld.  Twice  a  day,  if  necessary, 
the  patient  is  given  an  enema  containing  5]  of  the 
mixed  bromides  (5SS  Potassium  Bromide,  5SS  of 
.Sodium  Bromide)  and  20  grs.  of  Chloral  Hydrate. 
This  may  be  administered  in  jij-jiij  of  beef-tea, 
and  should  be  entirely  retained  if  possible. 

As  soon  as  the  bromide  and  chloral  hydrate 
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begin  to  affect  the  system  the  vomiting  lessens, 
and  nourishment  may  be  cautiously  given  by  the 
mouth.  When  this  is  retained  by  the  stomach, 
the  enemata  are  discontinued  and  the  same  drugs 
given  in  one-fourth  doses,  in  the  form  of  mixture 
(f^  Chloral  Hydrat.  grs.  iv-v,  Potassii  Bromidi, 
Sodii  Bromidi  aa  grs.  viiss,  Aquam  ad  jj).  In 
cases  of  less  severity  this  mixture  may  be  employed 
from  the  outset. 

In  all  severe  cases  temporary  confinement  to  bed 
is  a  necessity.  In  some  cases  this  has  been  appa- 
rently continued  with  advantage  throughout  the 
whole  of  the  pregnancy.  In  other  cases  dangerous 
vomiting  has  been  promptly  relieved  by  the  induc- 
tion of  abortion.  If  the  method  recommended 
above  be  thoroughly  adopted,  these  methods  of 
treatment  (to  which  there  are  grave  objections)  will 
rarely,  or  never,  be  necessary.    See  Vomiting. 

2.  Salivation. — Salivation  is  a  rare  disorder  of 
pregnancy.  It  is  generally  associated  with  nausea 
and  vomiting  and  sometimes  appears  to  be  forced 
into  undue  prominence  by  the  refusal  of  the  patient 
to  swallow  her  saliva.  Very  similar  treatment  to 
that  advised  for  vomiting  is  most  successful.  Full 
doses  of  the  mixed  bromides  are  given  persistently, 
and  the  patient  should  be  encouraged  to  dispense 
with  the  constant  use  of  the  spittoon  or  handker- 
chief. In  cases  where  the  gums  are  swollen  and  the 
breath  offensive,  the  practitioner  should  prescribe  a 
mouth-wash  of  chlorate  of  potassium  (grs.  x  ad  jj), 
and  inquire  into  the  possibility  of  any  coincident 
mercurialism.  Atropine,  pilocarpine,  and  galvanisa- 
tion of  the  cervical  sympathetic  have  all  been  tried 
for  the  relief  of  this  condition,  but  on  the  whole 
these  methods  appear  to  be  inferior  to  the  treatment 
by  bromides. 

3.  Lhiusital  Appetite.  —  The  appetite  of  the 
pregnant  woman  may  be  subject  to  considerable 
alteration  during  the  course  of  pregnancy  ;  a  woman 
who  is  accustomed  to  sugar  and  starchy  foods  finding 
that  these  are  distasteful  and  that  meat  and  highly 
seasoned  dishes  are  better  appreciated  and  digested, 
or  the  reverse  of  this  may  be  experienced.  Within 
reasonable  limits  such  a  change  of  appetite  indicates 
the  special  temporary  requirements  of  her  organism 
and  may  be  gratified  ;  in  particular,  curries  and 
seasoned  dishes  may  often  be  taken  without  any 
consequent  nausea,  while  comparatively  tasteless 
foods  are  immediately  followed  by  vomiting. 
Occasionally  the  appetite  becomes  absolutely 
depraved  [Pica).  In  this  case  there  is  usually  some 
mental  disorder  or  perversion,  and  control  is  not 
only  advisable  but  necessary.  See  Appetite, 
Disorders  of. 

4.  Dental  Caries. — In  pregnancy  there  is  almost 
always  a  special  tendency  to  dental  caries,  so  much 
so  that  '  for  every  child  a  tooth '  has  become  a 
popular  proverb.  Nevertheless,  the  drift  of  all 
modern  thought  and  investigation  is  to  lay  stress  on 
local  causes  and  on  these  alone  as  originating  dental 
caries.  Decomposition  of  the  starchy  foods  remain- 
ing in  contact  with  the  teeth  and  gums,  and  excessive 
growth  of  micro-organisms  within  the  mouth,  are  the 
important  factors.  In  pregnancy  (apart  from  saliva- 
tion and  occasional  gingivitis)  there  appears  to  be 
some  special  predisposition  to  the  decomposition  of 
retained  matters,  and  the  toilet  which  suffices  under 
ordinary  conditions  may  prove  insufficient  during 
the  time  of  gestation. 

The  Eastern  habit  of  washing  out  the  mouth,  not 
only  after  every  meal,  but  after  partaking  of  any 


food,  and  the  careful  cleaning  of  the  teeth  at  night, 
are  the  methods  by  which  this  tendency  may  be 
most  successfully  fought  against. 

When  caries  has  already  started  it  needs  prompt 
attention  by  the  dental  surgeon,  and  in  weak, 
strumous  and  poorly-nourished  patients  the  local 
treatment  may  often  be  advantageously  supple- 
mented by  the  administration  of  good  food,  hypo- 
phosphites,  lime-salts,  and  cod-liver  oil.  See 
Teeth,  Diseases  of. 

5.  Cutaneous  disorders.  —  The  chief  disorders 
of  the  skin  encouraged  by,  or  associated  with, 
pregnancy  are  pigmentation,  '  pityriasis  versicolor,' 
herpetiform  eruptions  (herpes  gestationis),  and 
(rarely)  a  pustular  eruption,  best  described  as 
impetigo.  In  addition  to  these,  the  development  of 
subcutaneous  fat  demands  some  notice.  This  may 
lead  to  marked  alteration  in  the  shape  and  expres- 
sion of  the  face.  The  alteration  in  appearance  pro- 
duced by  this  and  by  excessive  pigmentation  is  only 
temporary  ;  it  disappears  with  the  termination  of  the 
pregnancy  and  calls  for  no  treatment. 

Parasitic  skin-affections  need  anti-parasitic  reme- 
dies. Of  these,  a  solution  of  perchloride  of  mer- 
cury is  perhaps  that  most  generally  useful.  Herpes 
gestationis  may  appear  at  the  very  beginning  of  preg- 
nancy, but  is  more  often  met  with  in  the  later  months 
or  immediately  preceding  delivery.  It  is  attended 
by  much  itching  and  burning,  and  is  usually  relieved 
by  local  applications  of  ichthyol  (5  to  10  per  cent.). 
See  Hydroa,  p.  6S9. 

Impetigo  gravidarum  occurs  as  an  eruption  closely 
simulating  that  of  Variola.  In  one  patient  who  was 
under  the  care  of  the  writer,  and  who  suffered  from 
this  eruption  during  each  pregnancy  (but  not  at  any 
other  time),  the  resemblance  was  so  striking  that 
her  neighbours  reported  the  case  to  the  sanitary 
authority  as  one  of  small-pox.  The  pustules  were 
numerous,  large,  and  mostly  discrete.  The  chest, 
back,  and  face  were  the  parts  chiefly  affected. 

Treatment. — In  this  eruption,  as  in  several 
other  pustular  affections  (such  as  furunculosis),  the 
administration  of  lime-salts  (calcium  hypophosphite 
and  sulphide)  appears  to  be  of  decided  value. 
Locally  dilute  ointments  of  ammoniated  mercury 
(grs.  V  ad  Jj)  or  ichthyol  (5  to  10  per  cent.) 
are  those  most  efficacious  and  grateful.  See  Im- 
petigo. 

6.  Chorea  gravidarum.  —  Chorea  is  sometimes, 
although  very  rarely,  a  special  disease  of  preg- 
nancy in  that  it  first  occurs  during  pregnancy 
and  recurs  during  subsequent  pregnancies.  In  most 
cases  it  must  rather  be  regarded  as  an  intercurrent 
disease  which  is  aggravated  by  the  pregnant  state. 
As  predisposing  causes  rheumatism  and  rheumatic 
surroundings  are  of  chief  importance.  The  dangers 
of  chorea  during  pregnancy  are  mental  exhaustion, 
pain,  want  of  rest,  with  consequent  delirium  and 
mania,  cerebral  haemorrhage,  intra-uterine  hemor- 
rhage, and  incomplete  abortion. 

Treatment.  —The  chief  drugs  of  any  value  are 
arsenic  and  chloral  hydrate.  When  incomplete 
abortion  has  occurred  and  there  is  any  danger  of 
sepsis,  the  uterus  must  be  emptied  ;  but  if  this  be 
necessary,  the  operation  should  be  done  so  as  to 
cause  the  least  shock  to  the  patient.  It  is  well  to 
remember  that  the  chorea  does  not  necessarily  cease 
with  the  termination  of  the  pregnancy.  Premature 
delivery  unless  clearly  indicated  should  be  avoided. 

7.  Mental  Perversion. — See  INSANITY  OF  Preg- 
nancy, p.  758. 
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II.  Disorders  due  to  Pressure. — (i)  Fre- 
quency of  micturition  ;  (2)  Constipation  ;  (3) 
Hemorrhoids;  (4)  Varix  ;  (5)  Oidema  of  the 
lower  extremities  ;  (6)  Cramps  of  the  lower  ex- 
tremities ;  (7)  Pruritus  vulvse. 

1.  Frequency  of  micturition  is  often  complained 
of  during  the  first  two  months  of  pregnancy  when 
the  enlarged  fundus  is  lying  forward  on  the  bladder, 
either  preventing  full  distension  or,  by  its  pressure, 
exciting  a  desire  for  urination.  This  always 
improves  as  the  bladder  becomes  accustomed  to  the 
pressure,  and  still  more  so  when  the  uterus  rises  out 
of  the  pelvis  into  the  abdomen  and  the  pressure  is 
removed. 

2.  Constipation  is  an  occasional  difficulty  during 
pregnancy,  the  pressure  and  stretching  caused  by 
the  enlarging  uterus  interfering  with  the  proper 
action  of  the  rectum.  The  best  treatment  is  by  an 
aloes-and-belladonna  pill  given  every  night  :  Ext. 
Aloes  Barb.  gr.  jss  ;  Ext.  Belladonna;  gr.  A 
small  enema  should  be  administered  every  other 
morning  if  the  pill  is  insufficient.  See  Constipa- 
tion. 

3.  Hceinorrhoids  are  always  made  worse  by 
pregnancy,  and  sometimes  during  the  later  months 
the  pain  and  distress  occasioned  by  the  rectal  pro- 
trusion may  be  severe.  In  such  a  case  pregnancy 
need  be  no  bar  to  successful  operation.  In  milder 
cases  the  daily  full  evacuation  of  the  bowels,  as 
advised  under  constipation,  and  the  local  application 
of  some  preparation  of  Hamamelis,  will  afford  the 
most  relief  to  the  patient. 

4.  Varix  of  the  superficial  veins  of  the  thigh, 
labium  and  '  mons  '  is  a  pressure-disorder  of  preg- 
nancy which  sometimes  causes  serious  disease. 
The  enlarged  veins  may  form  a  considerable  tumour, 
which  on  standing  or  walking  becomes  prominent 
and  turgid  and  involves  the  patient  in  the  very 
practical  danger  of  venous  rupture,  either  subcu- 
taneous or  open.  The  treatment  of  this  condition 
demands  a  good  deal  of  rest  in  the  recumbent  posi- 
tion with  the  foot  of  the  couch  or  bedstead  perma- 
nently raised.  All  pressure-disorders  need  this. 
It  is  a  good  rule  during  all  the  later  months  of 
pregnancy  to  make  the  patient  lie  down  on  a  raised 
couch  or  bedstead  for  two  hours  in  the  early  after- 
noon. This  divides  the  day  into  two  short  half- 
days  and  does  much  to  obviate  the  evil  effects 
of  both  weight  and  pressure.  The  support  of  a 
bandage,  which  is  so  useful  in  varix  below  the  knee, 
is  generally  impossible  of  application  to  the  upper 
part  of  the  thigh  and  to  the  vulva.  When  the  varix 
is  sufficiently  localised  the  dilated  veins  may  be 
excised.  In  a  very  few  cases  the  condition  may  be 
so  severe  and  extensive  as  to  call  for  the  induction 
of  premature  labour. 

5.  OLdeina  of  the  lower  extremities  is  sometimes 
due  to  pressure  only,  but  may  be  due  to  coincident 
kidney-disease  [see  p.  216).  If,  on  examining  the 
urine,  no  albumen  is  found,  the  pelvis  and  abdomen 
should  be  carefully  examined  to  see  if  there  is  any 
accessory  or  abnormal  cause  of  pressure — such  as 
myoma  or  co-existing  ovarian  tumour.  If  none  be 
found  a  good  prognosis  may  be  given,  and  the  ten- 
dency to  cedema  treated  by  position  [see  4.  Varix, 
above),  by  aperients,  and  if  there  be  anremia,  by 
blood-tonics. 

6.  Cramps.  —  During  the  later  months  of 
pregnancy  cramps  of  the  lower  extremities  fre- 
quently occur  at  night.  These  appear  to  be 
directly  due    to    pressure   on    the   larger  nerve- 


trunks  in  the  pelvis,  and  are  met  with  most 
commonly  while  the  patient  is  lying  on  her  back. 

Change  of  position  is  generally  sufficient  to 
relieve  this  distressing  symptom. 

7.  Prnritiis  vulva  appears  sometimes  to  be 
due  to  the  pelvic  congestion  accompanying  preg- 
nancy. When  complained  of,  the  case  should  be 
investigated  for  any  possible  intercurrent  cause  such 
as  gonorrhoea  or  glycosuria.  A  very  hot  saturated 
solution  of  boric  acid,  freshly  made,  will  usually 
allay  the  itching.  The  parts  should  then  be 
carefully  dried  with  soft  rag  and  anointed  with 
dilute  boric-acid  ointment.  At  night  this  can  be 
applied  on  borated  gauze  and  kept  in  situ  after  the 
lotion  has  been  used. 

When  there  is  marked  purulent  discharge  affect- 
ing the  urethra  as  well  as  the  vagina  ;  when  this  is 
sudden  in  its  onset  and  accompanied  by  much 
pruritus  and  dysuria,  the  possibility  of  gonorrhceal 
infection  should  always  be  considered.  In  this  case 
the  vagina  should  be  well  treated  with  suppositories 
of  silver  nitrate  [\  gr. ),  and  a  special  disinfection 
of  the  genital  passages  be  carried  out  at  the  time 
of  the  confinement.  This  will  diminish  the  risk  of 
gonorrhceal  ophthalmia.    See  Pruritus. 

III.  Diseases  due  to  Misplacement  of 
the  Pregnancy  or  of  the  Uterus  contain- 
ing the  Pregnancy.  —  (i)  Placenta  previa  ; 
(2)  Retroversion  of  the  gravid  uterus  ;  (3)  Cornual 
pregnancy  and  interstitial  pregnancy ;  (4)  Extra- 
uterine pregnancy  (and  its  consequences). 

I.  Placenta  prccvia.  — DEFINITION. — A  preg- 
nancy in  which  the  placenta  is  attached  over  the 
internal  os  or  lower  outlet  oT  the  uterus,  and  there- 
fore in  front  of  the  child. 

Varieties:  (i)  Placenta  previa  centralis  or 
totalis  ;  (2)  Placenta  previa  lateralis  ;  (3)  Placenta 
previa  marginalis. 

Fre<2UENCY  and  Causation. — The  frequency 
of  Placenta  previa  is  about  l  in  1,500  births 
(Winckel).  It  is  very  much  more  common  in 
multipara  than  in  women  who  have  not  had  a 
previous  pregnancy,  and  the  pregnancy  in  which  it 
occurs  is  stated  to  be  often  preceded  by  chronic 
endometritis. 

Dangers. — Difficult  labour  and  fatal  hemor- 
rhage. 

Diagnosis. — This  is  difficult  or  impossible  in 
the  earlier  months  so  long  as  the  cervix  is  con- 
tracted. It  may  be  suspected  [a)  when  sudden 
copious  bleeding  occurs  at  what  would  have  been  a 
menstrual  period,  and  especially  if  this  is  repeated 
after  three  or  four  weeks'  interval  ;  {b)  when  no  other 
site  can  be  discovered  for  the  placenta  both  by  palpa- 
tion and  auscultation  ;  and  (<  )  when  there  is  unusual 
thickness,  vascularity  and  pulsation  in  the  neigh- 
bourhood of  the  cervix.  Very  often  bleeding  does 
not  occur  until  the  last  month  of  pregnancy,  some- 
times not  until  labour  commences — the  bleeding 
in  placenta  previa  being  due  to  separation  of  the 
placenta  (l)  from  development  of  the  lower  uterine 
segment  and  (2)  from  dilatation  of  the  cervix. 

When  the  cervix  is  dilated  the  diagnosis  becomes 
easy.  Instead  of  the  presenting  amniotic  sac  con- 
taining the  liquor  amnii  and  foetus,  there  is  the 
thick  fleshy  mass  of  the  placenta  intervening.  In 
placenta  previa  lateralis  and  marginalis  the  edge 
of  this  is  tangible,  and  beyond  this  it  may  be 
possible  to  feel  the  amniotic  sac  and  foetus.  In 
placenta  previa  totalis,  the  cervical  canal  is  every- 
where covered  by  placenta. 
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Treatment. — In  early  and  suspected  cases, 
■absolute  rest  in  bed  and  the  administration  of  a 
Dover's  powder  will  usually  be  sufficient  to  check 
heemorrhage.  Ergot  should  not  be  given.  If  the 
bleeding  continues  the  vagina  may  be  temporarily 
plugged  with  salicylic  or  sublimate  wool,  and  the 
xiterus  may  be  afterwards  emptied  of  its  contents. 

In  cases  at  a  near  term  when  the  cervix  is 
sufficiently  dilated  to  feel  the  placenta  and  examine 
its  attachments  : — 

(a)  if  the  placenta  be  marginal,  the  membranes 
may  be  ruptured  and  the  head  allowed  to  descend  by 
the  side  of  the  placenta,  natural  labour  proceeding 
(as  with  normal  placental  attachment). 

(1^)  if  the  placenta  be  central,  such  separation  is 
made  as  will  conduct  the  finger  (by  the  shortest 
route  if  possible)  to  the  amniotic  sac  and  foetus, 
and  the  foot  of  the  child  is  brought  down  by  '  com- 
bined version  '  with  one  finger.  The  examining 
finger  pushes  the  shoulder  aside  while  the  breech  is 
pressed  downwards  by  the  hand  outside  the 
abdomen.  This  brings  the  .feet  of  the  foetus  in 
■contact  with  the  finger.  The  membranes  are  now 
ruptured,  the  finger  passed  around  one  foot,  and  by 
pressure  of  this  and  the  cervix  against  the  pubes 
the  foot  is  tightly  held  until  it  is  conducted  through 
the  cervix.  The  other  foot  may  be  afterwards 
brought  down.  The  body  of  the  child  now  forms 
a  plug  which  stops  further  hcfimorrhage,  and  delivery 
should  be  allowed  to  proceed  slowly.  The  rapid 
emptying  of  the  uterus  is  not  advisable.  The  neck 
of  the  uterus  in  cases  of  placenta  prsvia  is  often 
easily  torn,  and  the  hemorrhage  from  a  deep 
laceration  of  the  cervix  may  prove  fatal  when  that 
from  the  separated  placenta  has  been  practically 
stopped. 

2.  Gravid  Retroversion.  —  Definition.  —  A 
uterus  at  one  and  the  same  time  displaced  back- 
wards and  pregnant. 

History.  —  There  is  usually  some  previous 
history  of  displacement,  and  pregnancy  must  of 
necessity  be  a  possible  condition.  In  the  greater 
number  of  cases  where  pregnancy  and  backward 
displacement  are  combined,  the  uterus  rises  as  the 
pregnancy  grows  and  the  displacement  sponta- 
neously rights  itself.  In  the  minority  this 
spontaneous  replacement  does  not  occur,  and  at 
the  end  of  the  second  or  beginning  of  the  third 
imonth  serious  trouble  arises.  The  pressure  of  the 
pregnancy  on  the  neck  of  the  bladder  and  urethra 
causes  dysuria,  and  after  a  short  time  complete 
retention  of  urine.  If  unrelieved  the  ureters  and 
kidneys  suffer  from  backward  pressure,  and  fatal 
sloughing  has  been  known  to  occur  from  the 
increasing  pressure  within  the  pelvis. 

Diagnosis. — The  patient  has  the  ordinary 
symptoms  of  pregnancy,  nausea  and  vomiting 
being  sometimes  excessive.  She  probably  has  a 
history  of  amenorrhoea  corresponding  to  the  period 
of  gestation  at  which  she  has  arrived,  and  the 
mammary  signs  may  be  confirmatory  of  her  condi- 
tion. Dysuria  or  retention  of  urine  is  probably 
the  prominent  symptom. 

On  examination,  a  big,  elastic,  globular  mass  is 
found  fiUing  the  pouch  of  Douglas  behind  the 
cervix  and  pressing  this  against  the  pubes. 

On  bi-manual  examination  with  the  bladder 
■empty,  the  fundus  is  found  to  be  wanting  anteriorly 
and  the  cervix  may  be  felt  (from  above  as  well  as 
from  below)  to  pass  directly  into  the  posterior 
■tumour.    The  tumour  itself  is  elastic  and  resilient 


like  a  gravid  uterus  of  the  second  month.  The 
difficulty  of  passing  urine  is  quite  of  recent  date, 
and  with  the  exception  of  'retention,'  which  may 
be  a  sudden  phenomenon,  there  is  no  history  of 
acute  collapse  or  pain  or  haemorrhage  (unless 
abortion  be  in  progress),  but  the  discomfort  occa- 
sioned by  the  gravid  displacement  is  one  of  gradual 
and  steady  growth. 

The  difl^rential  diagnosis  between  this  condition 
and  tubal  pregnancy  with  intra-peritoneal  hemato- 
cele is  one  of  vital  importance,  and  no  attempt  at 
replacement  of  the  uterus  should  be  made  until  the 
possibility  of  extra-uterine  pregnancy  has  been 
rigidly  excluded. 

Where  the  pregnancy  is  outside  the  uterus  and 
the  tumour  in  Douglas's  pouch  has  been  caused  by 
haemorrhage  there  is  usually  a  history  of  rather 
sudden  collapse  and  pain  ;  pressure-symptoms  may 
be,  but  are  not  as  a  rule  particularly  prominent ; 
and  on  careful  bi-manual  examination  (if  necessary, 
under  anaesthesia)  the  whole  of  the  uterus,  from 
cervix  to  fundus,  is  found  in  front,  or  to  one  side  of 
the  tumour. 

Treatment. — The  bladder  is  completely  emp- 
tied. The  cervix  is  seized  with  volsella,  or  bullet- 
forceps,  and  the  patient  is  placed  in  the  knee-chest 
position.  The  cervix  is  drawn  downwards  and 
backwards,  and  the  patient  is  directed  to  breathe 
deeply  and  regularly.  One  or  two  fingers  placed 
in  the  posterior  fornix  at  the  same  time  assist 
in  pushing  the  fundus  upwards  and  forwards. 

In  this  way  reposition  may  usually  be  directly 
carried  out,  the  womb  escaping  into  the  abdomen 
above  the  pelvic  brim.  When  this  takes  place,  the 
posterior  tumour  vanishes  and  the  cervix  becomes 
directed  backwards.  A  single  large  ring-pessary 
inserted  while  the  uterus  is  in  good  position  will 
prevent  any  danger  of  relapse.  The  pessary  can 
be  removed  about  the  fifth  or  sixth  month. 

In  cases  where  attempts  at  immediate  reposition 
are  ineffectual,  the  patient  should  be  kept  in  bed 
with  the  foot  of  the  bedstead  slightly  raised,  and  the 
urine  should  be  regularly  withdrawn  Ijy  an  aseptic 
catheter.  Under  these  conditions  spontaneous 
reposition  usually  takes  place.  It  may  be  assisted 
by  the  use  of  a  vaginal  '  colpeurynter '  (a  dilator  of 
indiarubber  distended  with  water). 

In  a  few  cases  the  pregnant  uterus  may  be 
adherent  in  retroflexion.  If  the  adhesions  are 
light  they  will  be  separated  by  the  growtli  of 
the  pregnancy  or  so  lengthened  and  undone  as  to 
admit  of  the  manual  reposition  of  the  organ.  If 
the  adhesions  are  too  dense  for  this,  it  is  better 
practice  to  open  the  abdomen  and  separate  them 
carefully  from  within  the  peritoneum  than  to  use 
force  or  to  make  repeated  ineffectual  attempts  at 
replacement  from  without. 

3.  Corniial  Pregnancy  and  Interstitial  Pregnancy. 
Pregnancy  in  a  rudimentary  horn  and  pregnancy  in 
the  substance  of  the  uterine  wall  (interstitial  preg- 
nancy) are  very  rare.  They  may  be  regarded  as 
misplaced  pregnancies  because  they  are  both  out- 
side the  proper  uterine  cavity,  and  delivery  under 
natural  conditions  is  usually  quite  impossible.  In 
both  conditions  rupture  is  liable  to  take  place, 
when  the  investing  sheath  of  tissue  proves  insuffi- 
cient for  the  requirements  of  the  growing  pregnancy. 
This  usually  happens  about  the  fourth  month. 

The  symptoms  are  then  those  of  sudden  internal 
haemorrhage  and  collapse  (see  4.  'Tubal  Preg- 
nancy, p.  131 1 )  combined  with  the  history  and 


physical  signs  of  a  somewhat  advanced  pregnancy 
which,  in  general  character,  differs  but  little  or  not 
at  all  from  the  normal. 

As  in  all  true  extra-uterine  pregnancies,  the 
;proper  uterine  cavity  is  somewhat  enlarged  and 
•contains  a  '  decidua '  which  generally  separates 
when  any  disaster  happens  to  the  pregnancy. 
Consequently  some  bleeding  may  be  taking  place 
from  the  uterus  and  vagina  at  the  same  time  as  the 
more  serious  haemorrhage  is  taking  place  internally, 
and  this  may  give  rise  to  the  (mistaken)  diagnosis 
that  the  symptoms  are  only  due  to  an  incomplete 
abortion. 

Treatment.  -  The  abdomen  must  be  opened 
and  the  pregnancy  removed.  In  a  ruptured  cornual 
pregnancy  the  base  or  pedicle  of  the  pregnant  horn 
may  be  ligatured  by  a  chain  of  three  ligatures,  and 
the  whole  of  the  pregnant  horn  removed.  In  an 
interstitial  pregnancy  it  is  usually  necessary  to  remove 
the  uterus,  but  if  the  abdomen  be  opened  before 
rupture  has  taken  place,  the  pregnancy  may  be 
removed  by  a  uterine  incision  and  the  resulting 
wound  closed  by  suture  {see  Ai?iei-ican  Journal  of 
•  Obstetrics^  .xxvii.  694). 

4.  Extra-iiterine  Pregnancy  (and  its  Conse- 
quences). —  Nearly  all  extra-uterine  pregnancies 
begin  within  the  Fallopian  tube.  A  very  few  cases 
have  been  recorded  which  appear  to  have  begun 
within  the  ovary.  These  are  very  rare.  In  tubal 
pregnancy  the  fructified  ovum  attaches  itself  to  the 
inside  of  the  Fallopian  tube  (instead  of  the  uterus), 
and  grows  in  this  situation.  The  most  common 
result  of  this  misplaced  attachment  is  recurrent 
bleeding  from  the  fimbriated  end  of  the  tube  into 
the  abdomen  (with  or  without  rupture)  causing 
intra-peritoneal  hxmatocele.  The  next  most  com- 
mon result  is  rupture  with  sudden  and  diffuse  intra- 
peritoneal hcemorrhage.  Both  of  these  occur  early 
in  the  history  of  the  pregnancy.  The  least  common 
resultTs  rhfT'continued  growth  of  the  pregnancy 
outside  the  uterine  cavity.  This  may  take  place 
by  invasion  of  the  abdomen  from  the  tube  {tiibo- 

■  abdominal  pregnancy)  ;  by  invasion  of  the  sub- 
peritoneal tissues  below  the  peritoneal  reflexion 
(tiibo-ligainentary  or  hroad-ligainent pregnancy)  ;  by 
invasion  of  the  uterus  (titbo-iiterine  or  interstitial 

pregnancy).    See  3.  Interstitial  Pregnancy. 

Roughly  speaking,  then,  the  three  conditions, 
(a)  intra-peritoneal  hematocele,  (h)  diffuse  intra- 
peritoneal hemorrhage,  and  (c)  the  special  tumour 
caused  by  an  advanced  pregnancy  outside  of  the 
uterus,  are  the  chief  phenomena  of  this  disease, 

■  each  of  which  separately  points  to  some  special 
accident  or  stage  of  extra-uterine  pregnancy. 

(a)  Intra-peritoneal  lucinatocele,  together  witli 
the  enlarged  and  distended  tube  from  which  the 
bleeding  comes,  usually  forms  a  tumour  which  can 
be  readily  felt  on  bi-manual  examination. 

It  is  often  retort-shaped,  it  occupies  the  pouch 
of  Douglas  behind  the  uterus,  it  fixes  and  displaces 
the  uterus  generally  forwards  and  to  the  opposite 
side,  and  the  tumour  is  apt  to  enlarge  suddenly- 
owing  to  fresh  hemorrhage.  It  is  then  acutely 
tender  and  the  abdomen  above  is  distended  and 
very  sensitive  to  touch.  The  attendant  symptoms 
are  those  of  moderate  shock,  anemia,  and  transient 
peritonitis.  When  these  signs  are  found  in  a 
woman  who  is  in  a  position  to  be  pregnant  and 
who  has  a  history  of  any  amenorrhiea  (however 
slight)  followed  by  irregular  loss,  with  or  without 
the  history  of  the  passage  of  a  '  decidua  '  or  decidual 


shreds  from  the  uterus,  there  is  strong  reason  to 
suspect  a  tubal  pregnancy  as  the  cause  of  the  disease. 
This  suspicion  is  increased  if  all  the  symptoms  and 
signs  are  of  comparatively  recent  date. 

Treatment. — If  the  tumour  be  well  marked  on 
examination  of  the  posterior  vaginal  fornix  and 
evidently  extra-uterine — the  uterus  being  well  dif- 
ferentiated to  one  side  of  the  tumour — the  case 
may  be  treated  by  posterior  vaginal  cceliotomy. 

The  hematocele  and  pregnancy  are  cleared  away 
after  free  incision  of  the  pouch  of  Douglas.  If 
necessary,  the  tube  may  be  removed  by  the  same 
route.  The  incision  is  afterwards  drained  l)y  a 
tampon  of  iodoform  gauze. 

[b)  Diffuse  intra-peritoneal  luemorrhage. — This 
must  be  recognised  by  its  symptoms.  It  is  peculiarly 
apt  to  occur  at  a  very  early  stage  of  tubal  pregnancy 
before  any  recognisaljle  tumour  has  had  time  to 
form,  but  occasionally  takes  place  at  later  stages. 

The  patient,  who  has  been  previously  quite  well 
but  has  gone  a  week  or  more  beyond  her  usual 
'  period,'  is  suddenly  seized  with  abdominal  pain. 
Within  a  few  hours  (or  less)  her  condition  becomes 
serious.  Her  pulse  increases  in  frequency  (80,  90, 
100,  110,  120,  130,  &c.),  and  this,  as  a  rule,  with- 
out any  rise  of  temperature ;  she  becomes  faint  and 
pale,  and  the  pulse,  as  it  rises  in  frequency,  becomes 
very  much  weaker.  Occasionally  it  is  fluttering.  The 
abdomen  becomes  distended  and  tender,  and  some- 
times fluctuation  of  the  fluid  blood  witliin  the 
abdomen  may  be  detected  by  abdominal  palpation 
and  percussion.  On  vaginal  examination  it  mav 
Ije  possible  to  feel  either  the  tumour  of  the  pregnant 
tube  or  the  soft,  semi-clotted  blood  which  has  col- 
lected in  Douglas's  pouch,  and  which  gives  a  sen- 
sation of  slight  boggy  resistance  on  vaginal  touch. 

Treatment. — The  abdomen  must  be  opened 
and  the  hemorrhage  stopped  by  ligature  and  re- 
moval of  the  pregnant  tube.  The  abdominal 
section  should  be  by  incision  above  the  pubes,  and 
it  is  well  to  thoroughly  wash  out  the  blood  and 
blood-clot  from  the  abdomen  by  copious  irrigation 
with  hot  water.  The  pouch  of  Douglas  is  drained 
with  a  glass  drainage-tube. 

((■)  llie  special  tittiwiir  caused  by  a  more  or  less 
advanced  extra-uterine  pregnancy  differs  according 
to  its  position.  If  '  abdominal '  or  '  tubo-abdominal  ' 
the  whole  of  the  child  may  generally  be  felt  lying 
within  the  abdomen,  uncovered  by  any  containing 
sac.  The  uterus  is  quite  distinct  from  the  pelvis, 
and  is  but  little  or  nbt  at  all  enlarged.  A  lump  to 
one  side  of  or  above  the  uterus  (which  is  neither 
child  nor  uterus)  marks  the  substance  and  situation 
of  the  placenta.  The  fcetal  heart  is  very  plainlv 
heard  if  the  child  be  living  ;  the  placental  '  bruit ' 
may  be  difficult  to  find. 

If  '  ligamentary  '  or  '  tubo-ligamentary  '  there  is 
generally  a  fairly  thick  containing  sac — a  '  pseudo- 
uterus  ' — outside  the  child.  This  is  sometimes  cen- 
tral, but  often  to  one  side  of  the  abdomen.  The 
uterus  is  necessarily  attached  to  one  part  of  the  wall 
of  the  sac  and  is  therefore  somewhat  lengthened  and 
enlarged.  The  sac  is  not  of  uniform  thickness,  and 
at  some  point  either  from  the  abdominal  or  vaginal 
wall  '  ballottement '  may  probably  be  elicite<l. 
The  placental  '  bruit '  is  usually  more  easy  to  find 
than  the  pulsations  of  the  fretal  heart,  but  this  is 
not  a  certain  guide. 

Both  conditions  here  described  need  careful  dif- 
ferentiation from  a  normal  pregnancy  within  a  uterus 
whose  walls  are  exceedingly  thin.      Under  this 
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condition  a  foetus  may  appear  to  be  quite  free  in 
the  abdominal  cavity  when  it  is  really  within  the 
uterus. 

Treatment. — If  no  dangerous  symptoms  ap- 
pear, the  pregnancy  may  be  watched  until  the 
natural  term  be  nearly  reached.  Then,  every 
preparation  having  been  previously  made,  the 
abdomen  is  opened  and  the  pregnancy  removed. 
If  'abdominal,'  it  is  probably  wiser  to  remove 
both  child  and  placenta,  the  latter  being  usually 
mainly  attached  to  the  remains  of  the  Fallopian 
tube.  If  '  ligamentary,'  the  containing  sac  of  the 
broad  ligament  (after  incision  and  removal  of  the 
fcetus)  may  often  be  sewn  to  the  sides  of  the  ab- 
dominal incision,  and  the  placenta  be  allowed  to 
separate  slowly  and  come  away  in  the  subsequent 
discharges. 

IV.  Diseases  caused  by  Abnormal  Con- 
ditions of  the  Uterus  itself  (or  of  the 
Uterine  Appendages)  other  than  Displace- 
ment.— (i)  Pregnancy  in  one-half  of  a  double 
uterus ;  (2)  Pregnancy  complicated  by  myoma  of 
the  uterus  ;  (3)  Pregnancy  complicated  by  ovarian 
tumour. 

I.  Pregnancy  in  oiie-ka!f  of  a  donhle  itterus. — 
The  phenomena  occasioned  by  this  abnormality 
vary  according  to  the  extent  of  the  '  doubling.'  If 
the  doubling  be  complete,  affecting  both  uterus  and 
vagina,  there  are  of  necessity  two  vaginK  and  two 


all  stages,  especially  if  we  include  under  this  heading 
any  enlargement  of  the  ovary  and  not  only  the 
large  cystic  mass  usually  characteristic  of  ovarian 
tumour.  The  ovarian  enlargement  necessarily 
forms  a  swelling  outside  of,  and  in  addition  to,  the 
tumour  of  the  pregnant  uterus,  and  this  may  easily 
be  found  on  careful  vaginal,  abdominal,  or  bi- 
manual examination. 

When  complicating  pregnancy,  an  ovarian  tumour, 
however  small,  is  peculiarly  dangerous  ;  for  at 
parturition  or  miscarriage,  or  even  without  this, 
it  is  specially  liable  to  twisting  of  its  pedicle  and 
then  becomes  a  source  of  acute  peritonitis  and 
sudden  danger. 

Treatment. — If  the  presence  of  an  ovarian  or 
tubal  tumour  is  made  out  with  certainty,  it  is  advis- 
able to  remove  it.  Pregnancy  is  no  bar  to  success- 
ful operation.  If  the  operation  be  done  carefully, 
miscarriage  very  rarely  follows.  It  is  the  rule  for 
the  gestation  to  continue  without  disturbance.  If 
on  diagnosis  immediate  operation  be  refused,  the 
tumour  should  be  watched  so  that  no  confusioi^ 
may  occur  regarding  the  cause  of  any  inflammatory 
symptoms  suddenly  arising. 

V.  Diseases  caused  by  Pelvic  Deformity 
or  Bony  Outgrowth. —The  frequency  of  pelvic 
deformity  varies  according  to  locality,  being  com- 
mon in  some  cities  — such  as  Glasgow  and  Man- 
chester— and  very  rare  in  others  (as  in  Birmingham). 


Iliac  Spines 

Iliac  Crests 

Conj.  Ext. 

Conj.  Diag. 

Conj.  Vera 

1.  The  simple  flattened  pelvis  . 

2.  The  rachitic  flat  pelvis 

3.  The  generally  contracted  pelvis  . 

4.  The  generally  contracted  flat  pelvis 
The  normal  pelvis 
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uteri — the  one  pregnant  and  the  other  not.  If  ex- 
amination be  made  through  the  vagina  leading  to 
the  unimpregnated  uterus,  the  tumour  of  the  preg- 
nancy vvill  appear  to  be  extra-uterine.  By  succes- 
sive examination  of  each  vagina  in  turn,  the  true 
condition  can  be  ascertained  and  any  danger  of 
mistake  avoided. 

When  the  '  doubling '  affects  the  uterus  or  bodies 
of  the  uterus  only,  and  both  are  pervious  to  the 
single  vagina,  the  unimpregnated  uterus  will  form 
a  small  tumour  to  one  side  of  the  pregnant  uterus, 
the  two  uteri  being  usually  set  at  an  angle  to  each 
other,  the  bodies  diverging. 

If  the  outlet  from  the  pregnant  uterus  be  free, 
no  special  treatment  will  be  necessary  ;  if  closed, 
operation  is  imperative.  See  3.  Cornual  Preg- 
nancy, p.  1 310. 

2.  Pregnancy  complicated  by  myoma  of  the  uterus. 
The  influence  of  myoma  upon  pregnancy  depends 
upon  its  seat  or  position.  If  affecting  the  upper 
two-thirds  of  the  uterus  and  free  to  move,  it  almost 
invariably  rises  with  the  growth  of  the  pregnancy 
and  does  not  interfere  with  normal  delivery.  If 
growing  from  or  near  the  cervix,  wholly  pelvic  and 
especially  if  adherent  or  fixed,  the  gravest  danger 
may  be  apprehended  from  the  complication.  In 
these  cases  it  is  often  necessary  to  induce  an  early 
abortion  or  to  remove  the  uterus  and  pregnancy 
together. 

3.  Pregnancy  complicated  by  ovarian  tumour. — 
This  is  a  complication  which  needs  recognition  at 


Pelvic  deformity  is  usually  (but  not  always)  accom- 
panied by  visible  general  deformity  or  stunted 
growth  ;  consequently  any  small  or  deformed  patient, 
any  one  possessing  distortion  of  the  lower  extre- 
mities, any  primipara  with  a  pendulous  abdomen, 
or  any  nutltipara  with  the  history  of  difficult  con- 
finements, should  be  examined  by  inspection,  pal- 
pation, and  by  careful  pelvic  measurement  before 
attendance  during  her  confinement.  The  more 
common  forms  of  contracted  pelvis,  with  the  typical 
measurements  of  each,  are  given  in  the  above 
table,  which  is  copied  from  the  '  Obstetric  Manual ' 
of  Diihrssen.  The  measurements  are  in  centimetres 
( ID  cmm.  =  42  in. ). 

In  addition  to  these  forms  of  pelvic  contraction, 
extreme  narrowing  and  distortion  may  occasionally 
arise  from  osteomalacia,  and  from  local  bony  out- 
growths or  tumours.  In  some  of  these  cases  the 
pelvic  canal  may  be  altogether  obliterated. 

Treatment. — The  minor  degrees  of  narrowing 
demand  delivery  by  forceps  or  version.  The  major 
demand  either  the  induction  of  premature  labour  or 
some  form  of  Ccesarian  section.  In  osteomalacia 
it  is  wise  to  remove  the  uterine  appendages. 

VI.  Associated  or  Intercurrent  Diseases 
or  Disorders  in  their  relation  to  Pregnancy, 
(l)  Cholera;  (2)  Small-pox;  (3)  Scarlet  fever; 
(4)  Typhoid  fever  ;  (5)  Pneumonia  ;  (6)  Acute  yellow 
atrophy  of  the  Liver  ;  (7)  Diabetes;  (8)  Malaria; 
(9)  Syphihs ;  (10)  Hereditary  Weakness  predis- 
posing to  Tubercle  ;  ( 1 1 )  Lead-poisoning ;  ( 1 2)  Gout ; 
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(13)  Renal  disease  and  Eclampsia;  (14)  Appen- 
dicitis; (15)  Pelvic  or  Abdominal  Adhesions; 
(16)  Vaginal  Fixation  of  the  Uterus;  {17)  Opera- 
tions on  the  Cervix  ;  (18)  Cancer  of  the  Cervix  ; 
(19)  Sarcoma  ;  (20)  Phthisis;  (21 )  Heart-Disease  ; 
(22)  Chorea  {see  p.  1308). 

All  disease  caused  by  the  introduction  of  some 
poison  into  the  system  has  a  deleterious  effect  on 
pregnancy  in  direct  proportion  to  the  dose  of  poison 
and  force  of  the  (usually)  resulting  inflammation 
(hyperpyrexia).  Consequently  the  acute  exanthe- 
mata (including  typhoid-fever,  cholera,  ague,  acute 
yellow  atrophy  of  the  liver,  pneumonia,  syphilis, 
and  acute  mineral  or  vegetable  poisoning)  are  all  ex- 
ceedingly likely  to  cause  the  death  of  the  foetus  in 
any  woman  who  is  pregnant. 

In  cholera^  the  maternal  mortality  is  about  55  per 
cent.  The  fcetus  is  usually  killed  during  the  stage 
of  intoxication. 

In  small-pox  (unprotected)  the  maternal  mortality 
has  been  computed  at  30  per  cent.  Abortion 
occurs  in  one-half  of  the  cases.  When  this  happens, 
it  frequently  soon  follows  the  onset  of  the  disease, 
and  the  mortality  is  high.  Small-pox  and  its 
dangers  can,  of  course,  be  largely  prevented  by 
timely  vaccination.  During  an  epidemic,  preg- 
nancy is  no  bar  to  re-vaccination. 

In  scarlatina  both  mother  and  child  weather  the 
storm  if  the  attack  be  a  mild  one  ;  but  some  epi- 
demics, under  insanitary  conditions,  have  been  very 
fatal.  If  severe,  there  appears  to  be  a  special 
danger  in  this  disease  of  puerperal  sepsis  follow- 
ing the  abortion  or  premature  confinement  :  '  out 
of  21  cases,  6  ran  a  mild  course,  and  in  8  sepsis 
occurred  with  2  deaths  '  (Meyer). 

In  typhoid  fever  the  maternal  mortality  has  been 
computed  at  30  per  cent.  :  '  out  of  91  cases  19  died  ' 
(Brieger).  Abortion  is  the  rule.  '  Out  of  22  cases 
of  typhoid,  16  aborted,  and  the  remaining  six,  who 
had  slight  attacks,  went  on  to  term  '  (Playfair). 

In  pneiiinouia  a  double  poisoning  is  present  ; 
not  only  have  we  the  direct  poison  of  the  disease, 
but  carbonic-acid  poisoning  as  well  from  interfer- 
ence with  normal  respiration.  The  maternal  mor- 
tality varies  from  50  to  100  percent.  More  than 
half  the  cases  abort.  '  Pregnancy  is  interrupted  in 
one-third  of  all  cases  before  the  sixth  month,  and 
in  two-thirds  of  all  cases  from  the  sixth  to  the  ninth 
month  '  (Wallich). 

Acute  yellow  atrophy  Oj  the  Liver  (malignant 
jaundice)  should  probably  be  referred  to  under  this 
heading,  as  the  cause  of  it  appears  to  be  a  blood- 
poisoning  by  schizomycetes  (Winckel).  This 
disease  is  peculiarly  associated  with  pregnancy.  It 
is  rarely  or  never  found  during  the  first  three  months 
of  pregnancy,  but  is  more  frequent  after  the  fifth 
month.  It  usually  causes  premature  expulsion  of 
the  foetus  (in  42  out  of  68  cases,  Charpentier),  and 
in  many  of  these  cases  it  has  l)een  noticed  that  the 
liquor  aninii  and  child  have  been  stained  an  orange- 
yellow  by  the  jaundice.  The  emptying  of  the  uterus 
may  be  regarded  as  simply  an  index  of  the  strength 
of  the  poison.  It  is  not,  as  a  rule,  attended  by 
any  improvement  in  the  symptoms  ;  on  the  contrary, 
the  jaundice  usually  increases  afterwards,  and  the 
patient  dies  with  septic  coma.  About  half  of  all 
patients  affected  succuml)  to  the  disease.  The 
proportion  of  deaths  in  pregnant  women  is  probably 
much  higher. 

True  diabetes  has  a  grave  effect  on  pregnancy. 
'Of  22  pregnancies  in  15  mothers  4  ended  fatally 


during  the  puerperium.  In  7  out  of  19  cases  the 
child  died  (after  reaching  viable  age)  during  the 
pregnancy,  and  in  2  more  it  died  shortly  after 
birth'  (Matthews  Duncan). 

In  malaria  the  influence  of  the  disease  on 
pregnancy  is  relative  and  depends  on  the  severity  of 
the  fever.  '  Abortion  is  more  frequent  in  malarial 
than  in  non-malarial  countries.'  We  have  now 
very  good  reason  to  believe  that  this  danger  may 
be  largely  or  entirely  prevented  by  the  careful  ex- 
clusion of  the  mosquito — the  carrier  of  the  infection. 
See  Malarial  Disease. 

In  cases  of  chronic  poisoning,  whether  the  poison 
comes  from  without  as  in  ague,  syphilis,  and  lead- 
poisoning,  or  from  within  as  in  chronic  nephritis, 
gout,  and  struma,  we  not  infrequently  find  a  special 
effect  on  pregnancy  induced  which  needs  separate 
consideration.  This  may  be  characterised  as  the 
state  of  Habitual  Abortion.  The  patient  becomes 
repeatedly  pregnant  and  after  a  varying  period  of 
gestation  regularly  aborts.  See  Lead,  Poisoning 
BY  ;  and  Occupation-Diseases. 

Syphilis  is  well  known  as  a  common  cause  of 
this,  and  too  often  every  case  of  habitual  miscarriage 
is  treated  with  mercury  and  iodides  on  the  supposi- 
tion that  syphilis  is  the  probable  factor,  though 
perhaps  concealed.  This  is  bad  practice.  In 
nearly  every  case  where  syphilis  is  the  cause  of 
habitual  abortion,  the  history  or  trace  of  its  pre- 
sence in  one  or  both  parents  is  plainly  discoverable. 
Moreover,  if  the  mother  be  young,  if  the  general 
health  be  well  maintained,  and  if  there  be  no 
continued  exposure  to  sexual  excess  or  fresh  sources 
of  danger,  the  disease  tends  of  its  own  accord 
towards  recovery,  and  the  patient,  if  repeatedly 
pregnant,  tends  to  go  longer  without  abortion  until 
a  still-born  or  syphilitic  child  is  born  at  term — no 
abortion  having  taken  place. 

When  the  evidence  of  syphilis  is  plain,  then  anti- 
syphilitic  treatment  should  be  administered  to  both 
parents  (the  treatment  of  the  wife  alone  is  altogether 
insufficient).  This  should  be  continued  for  three 
years  and  every  attention  paid  throughout  the 
course  to  nutrition  and  to  hygiene.  When  no 
trace  or  history  of  syphilis  can  be  found,  anti- 
syphilitic  remedies  should  be  carefully  withheld. 
When  uncalled  for,  they  may  do  decided  harm. 

The  hereditary  weakness  of  tubercular  fatnilies 
is  not  recognised  as  it  should  be  as  a  cause  of 
habitual  abortion.  In  ordinary  family  practice  it 
is  in  many  districts  quite  as  common  a  cause  as 
syphilis,  but  needs  altogether  different  treatment. 
When  this  is  the  cause  there  is  always  some  family 
history  of  tubercle  (phthisis,  fistula,  bone-disease, 
lupus,  tubercular  meningitis,  or  tubercular  peri- 
tonitis), and  this  is  probably  of  nearly  as  much 
importance  on  the  side  of  the  husband  as  on  that  of 
the  wife.  When  either  one  or  both  parents  possess 
a  tubercular  family  history — showing  that  there  has 
been  some  special  weakness  of  one  or  both  families 
favourable  to  the  growth  of  the  tubercle-bacillus — 
and  when  miscarriage  following  conception  is  a 
frequent  01  habitual  occurrence,  the  consideration  of 
the  two  conditions  as  directly  associated  will  usually 
lead  the  physician  to  right  and  often  to  successful 
treatment. 

In  such  parents  everything  which  lowers  body 
weight  and  general  nutrition  is  fatal  ;  consequently 
anything  which  tends  to  enfeeble  the  patient,  the 
want  of  good  food,  the  continued  administration  of 
mercury  or  repeated  miscarriage,  tends  to  lessen 
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the  power  of  successful  gestation  ;  and  in  a  series  of 
abortions,  the  later  ones  tend  to  recur  at  earlier 
rather  than  at  later  periods  until,  in  some  cases, 
the  power  of  conception  fails.  Exceptions  to  this 
rule  may  occur  after  prolonged  holidays,  and  after 
any  treatment  which  improves  the  general  health. 

The  clue  which  this  affords  to  treatment  is  of 
some  importance.  Attention  to  general  hygiene 
and  especially  to  sufficient  '  holiday  life '  in  the 
open  air  cannot  be  overrated,  but  the  main  essen- 
tial in  treatment  is  the  persistent  administration  of 
Cod-liver  oil  and  Syrupus  Ferri  Phosphatis  Com- 
positus  to  one  or  both  parents  until  a  healthy  con- 
ception takes  place.  The  same  treatment  is  then 
continued  to  the  mother  throughout  the  whole 
period  of  gestation.  By  these  means  in  a  very 
considerable  number  of  cases  the  tendency  to  abor- 
tion is  counteracted  and  a  healthy  child  is  born  at 
term. 

Lead-poisoning  may  be  a  cause  of  habitual  abor- 
tion among  workers  in  lead,  and  lead  is  sometimes 
purposely  taken  in  order  to  produce  miscarriage. 
Several  fatal  cases  have  been  recorded. 

Gout  and  c/u-onic  kidney-disease  may  be  causes 
of  early  miscarriage,  but  the  chronic  nephritis  or 
special  kidney-disease  of  pregnancy  usually  affects 
the  organism  of  the  mother  much  more  than  that 
of  the  infant  and  is  the  cause  of  one  of  the  most 
dangerous  of  all  the  disorders  of  pregnancy,  puer- 
peral convulsions  or  eclampsia.  See  Puerperal 
Diseases  ;  and  Eclampsia. 

•  The  chief  surgical  affections  influencing  preg- 
nancy or  parturition  are  appendicitis,  pelvic  or 
abdominal  adhesions,  the  operation  of  anterior 
colpotomy  with  vaginal  fixation  of  the  uterus,  and 
cancer  of  the  cervix. 

Appendicitis  is  an  occasional  cause  of  abortion, 
sometimes  it  may  cause  '  habitual  abortion.'  Ap- 
pendicitis gives  rise  to  abortion  in  two  ways.  As  an 
acute  disease  it  may  cause  septic  poisoning  and 
pyrexia,  destroying  the  foetus  in  very  much  the  same 
way  as  the  acute  exanthemata  ;  and,  secondly,  as 
a  chronic  source  of  trouble  through  adhesions  to  the 
right  appendages  and  right  side  of  the  uterus  it  may 
interfere  with  the  normal  progress  of  gestation  and 
so  induce  miscarriage. 

Pelvic  or  abdominal  adhesions  other  than  those 
due  to  appendicitis  may  likewise  be  a  cause  of 
habitual  abortion,  and  strong  adhesion  or  fixation 
of  the  cervix  anteriorly  may  be  a  cause  of  difficult 
labour.  This  is  an  occasional  result  of  some  surgi- 
cal operations  on  the  uterus  and  of  cancer  of  the 
cervix. 

Antei'ior  vaginal  cxliototny  with  fixation  of  the 
uterus. — The  opening  of  the  peritoneum  between 
the  cervix  and  bladder  and  the  sewing  of  the 
fundus  forwards  to  the  sides  of  the  vaginal  incision 
is  usually  (when  performed  rightly  and  with  due 
aseptic  care)  an  operation  having  no  untoward 
sequelse.  If,  however,  the  union  be  not  rigidly 
'  sero-serous,' and  if  the  wound  become  septic  and 
there  be  any  prolonged  suppuration,  it  is  quite  pos- 
sible to  get  such  firm  union  and  fixation  as  to  com- 
plicate or  prevent  the  proper  delivery  of  a  subsequent 
pregnancy.  Under  these  circumstances  it  has  been 
necessary  on  one  or  two  occasions  to  perform 
Caesarian  section.  For  this  reason,  in  the  operative 
treatment  of  non-adherent  retroflexions,  the  writer 
prefers  and  strongly  recommends  the  shortening  of 
[he  round  ligaments  without  opening  the  peri- 
toneum. 


Other  operations  on  the  uterus,  such  as  the  repair 
of  a  deep  laceration  of  the  cervix  or  the  amputation 
or  excision  of  the  cervix,  may  likewise  be  followed 
either  by  firm  fixation  or  contraction  ;  the  resulting 
cicatricial  tissue  interfering  with  the  proper  dis- 
charge of  the  menstrual  function  or  with  the 
dilatation  of  the  cervix  necessary  for  delivery. 

In  one  case  of  this  kind  in  which  the  writer  had 
to  remove  the  uterus,  the  uterine  tissue  tore  out 
before  the  adhesion  would  give  way. 

In  some  of  the  cases  where  there  is  marked 
obstruction  in  delivery  the  vaginal  Coesarian  section 
of  Diihrssen  offers  a  readier  and  less  dangerous 
method  of  delivery  than  that  by  the  abdominal 
route.  The  chief  objection  to  this  method  consists 
in  the  occasional  great  difficulty  of  uterine  suture 
through  the  vagina  after  delivery. 

Cancer  of  the  cervix  may  produce  a  very  similar 
condition  of  rigidity  and  fixation  to  that  already 
described  as  occasionally  resulting  from  inflamma- 
tion. In  a  few  cases  too,  cancer  of  the  rectum 
invading  the  broad  ligament  may  produce  an 
unyielding  bed  of  tissue  in  which  the  uterus  cannot 
properly  dilate. 

When  such  conditions  are  associated  with  ad- 
vanced pregnancy  Cassarian  section  is  the  usual 
method  of  dealing  with  the  difficulty.  When  found 
at  an  early  stage  of  pregnancy  the  propriety  of 
emptying  the  uterus  may  be  reasonably  considered. 

Cancer  or  sarcoma  may  affect  pregnancy  in  other 
ways.  One  form  of  sarcoma  — deciduoma  malignum 
—  only  occurs  in  connection  with  pregnancy  or  the 
post-puerperal  period.  It  grows  from  the  placental 
site,  invades  the  uterus  and  is  usually  rapidly  fatal. 
See  Placenta,  Diseases  of  the. 

Cancer  often  appears  to  grow  with  increased 
luxuriance  during  the  later  stages  of  pregnancy,  and 
in  cases  allowed  to  drift  the  mortality  of  the  puer- 
perium  is  very  high.  Forcible  extraction  of  the 
child  by  forceps  or  turning  is  often  accompanied 
by  rupture  of  the  uterus  or  bladder,  and  if  the 
patient  survives  the  hemorrhage  and  shock,  she 
may  still  have  to  encounter  the  dangers  of  peri- 
tonitis and  sepsis. 

Phthisis  has,  as  a  rule,  less  direct  effect  on  preg- 
nancy than  the  state  of  constitutional  weakness 
predisposing  to  consumption.  If  a  woman,  already 
suffering  from  phthisis,  become  pregnant,  her  repro- 
ductive power  is  usually  strong,  and  though  abor- 
tion may  result,  it  is  by  no  means  a  necessary 
consequence. 

A  very  considerable  number  of  women  suffering 
from  phthisis  immediately  improve  in  health  and  in 
general  nutrition  after  conception  has  taken  place, 
and  if  the  surroundings  and  diet  be  good,  and  if 
haemoptysis  does  not  occur,  this  improvement  is 
maintained  throughout  the  whole  course  of  the 
pregnancy.  The  birth  may  be  premature,  and  the 
child  tubercular,  but  in  most  instances  the  preg- 
nancy advances  to  term  without  disturbance,  and 
the  child  is  apparently  healthy.  But  after  the  preg- 
nancy is  over  there  is  almost  always  a  severe 
relapse.  The  gain  in  nutrition  is  rapidly  lost  ;  the 
lung-disease  advances,  and  the  patient  very  often 
only  lives  a  few  months  after  the  birth  of  her 
infant.  This  may  to  some  extent  be  guarded 
against  by  careful  management  during  the  lying-in, 
but  does  not  interfere  with  the  general  rule  that  the 
post-puerperal  period  is  very  fatal  in  phthisis. 

In  Heart -Disease  it  is  also  the  post-puerperal 
time  that  is  usually  more  dangerous,  but  the  danger 
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varies  greatly  according  to  the  disease  and  the 
presence  or  absence  of  compensatory  changes. 

Mitral  Stenosis  appears  to  be  the  most  fatal  of 
all  cardiac  lesions  in  pregnancy.  Out  of  54  re- 
ported cases  no  less  than  35  were  fatal,  but  this 
includes  some  cases  of  double  mitral  lesion. 

Cases  of  aortic  disease  come  next  in  importance. 
The  mortality  of  pregnancy  complicated  by  aortic 
■disease  is  estimated  at  23  per  cent,  in  Norris's 
*■  System  of  Obstetrics. ' 

Mitral  Regurgitation  is  of  less  gravit)',  especially 
in  earlier  years,  when  the  patient  is  young  and 
healthy.  Repeated  pregnancies,  however,  slowly 
tell  upon  the  power  of  the  heart,  and  the  danger  of 
the  patient  is  markedly  increased  at  every  succeeding 
pregnancy.  According  to  the  same  authority,  the 
mortality  of  this  complication  is  stated  to  be  13  per 
■cent. 

In  aortic  disease  the  most  fatal  period  is  during 
labour  ;  when  this  is  safely  over  there  is  less 
danger. 

In  mitral  disease  the  post-puerperal  period  is 
quite  as  dangerous  as  that  of  labour.  In  fatal  cases 
the  right  side  of  the  heart  has  been  found  engorged. 

Cardiac  disease  may  induce  secondary  pttli/ionary 
lesions,  both  during  pregnancy  and  in  or  after  par- 
turition. Of  these  the  most  important  are  hemor- 
rhage into  the  lung-tissue  and  haemoptysis,  oedema 
of  the  lungs,  and  congestive  pneumonia.  Cardiac 
disease  is  often  the  cause  of  excessive  loss  of  blood 
'&t  the  time  of  confinement,  and  of  faulty  contraction 
of  the  uterus  after  delivery.  The  latter,  by  reten- 
tion of  blood-clot  which  the  uterus  is  unable  to 
expel,  favours  slow  septic  sequelte. 

Treatment.---'  Pregnancy  associated  with  cardiac 
■disease  should  not  be  interrupted  artificially.'  '  The 
best  treatment  will  therefore  be  symptomatic,  and 
•consist  in  administering  digitalis,  strophanthus, 
■nitrate  of  potassium,  diuretics,  or  diaphoretics, 
■and  in  regulating  the  diet '  (Winckel).  During 
delivery  every  effort  should  be  made  to  calm  excite- 
ment— moderate  ansesthesia — to  prevent  unneces- 
-sary  blood-loss,  and  to  secure  good  uterine  contrac- 
ition.  Ergot  should  be  given  with  caution  or  alto- 
:gether  withheld  if  its  administration  is  likely  to 
further  embarrass  the  heart's  action.  During  the 
Hying-in,  good  nursing  is  of  the  utmost  value. 
Psychical  excitement  or  irritation  is  especially 
harmful,  and  trouble  should  be  taken  to  secure  the 
patient  from  any  possibility  of  worry  or  anxiety. 

John  W.  Taylor. 

PREMONITORY  (prce,  before;  and  moneo,  I 
■^varn).  — This  word  is  associated  with  symptoms 
which  give  an  indication  or  warning  of  the  advent 
or  onset  of  certain  diseases  or  seizures  ;  for  instance, 
rigors  during  the  invasion  of  fever,  and  the  various 
aura  preceding  an  epileptic  fit. 

PREPUCE.— Penis,  Diseases  of;  and  Con- 
cretions. 

PRESBYOPIA  (TTpeV/Sus,  an  old  man;  and  iiij/, 
the  eye). — Impairment  of  the  power  of  accommo- 
dation of  the  eye,  the  result  of  progressive  senile 
changes,  in  consequence  of  which  the  nearest  point 
of  distinct  vision  lies  at  more  than  nine  inches  from 
the  eye.  Distant  vision  may  be  perfect  ;  but  the 
eye,  unaided  by  an  appropriate  convex  lens,  cannot 
see  clearly  objects  less  than  nine  or  more  inches 
-from  the  eye.    See  Vision,  Disorders  of. 


PREVENTION  OF  DISEASE.— .S<?c- Personal 
Meai.th  ;  and  Public  Health. 

PRIAPISM.  —  .Synon.  :  Fr.  Priapisme  ;  Ger. 
Priapi sinus  ;  Ruttenkrampf.  — A  continuous  erection 
of  the  penis,  generally  unaccompanied  by  any 
sexual  desire.  It  may  be  complete  or  incomplete. 
In  the  former  case  there  is  a  rigid  erection  of  the 
penis  with  much  pain  and  suffering.  The  condition 
may  last  for  many  days,  or  even  weeks  or  months. 
There  are  many  causes  of  complete  priapism, 
notably  injuries  to  the  penis  which  cause  rupture 
and  extravasation  of  blood.  It  may  also  occur  in 
leuchaemia  and  other  toxaemias,  in  diseases  of  the 
brain,  spinal  cord,  rectum,  liladdcr,  and  in  tetanus 
and  hydrophol>ia.  In  incomplete  priapism  the  penis 
is  merely  distended  with  blood  unaccompanied  by 
any  muscular  contractiim,  rigidity  or  pain.  This 
condition  is  found  in  injuries  to  the  spinal  cord  in 
the  cervical  and  upper  dorsal  region. 

Treatment. — In  those  cases  where  there  is  a 
collection  of  blood-clot  this  must  be  removed  by 
incision.  In  all  cases  treatment  is  very  unsatis- 
factory. The  application  of  cold  or  heat  is  useful, 
and  trial  may  be  made  of  such  drugs  as  bromides, 
chloral  hydrate,  hyoscine,  and  opium. 

Charles  Gibes. 

PRICKLY  HEAT.  —  An  acute  eruption  of 
minute  papules  and  vesicles  which  cover  the  skin 
more  or  less  extensively,  and  are  attended  by 
burning  heat,  and  a  most  tormenting  prickly  itching. 
The  affection  occurs  for  the  most  part  in  hot 
climates,  is  associated  with  profuse  sweating,  and 
attacks  principally  those  who  are  unaccustomed  to 
extreme  heat  ;  hence  it  is  often  experienced  by 
travellers  in  tropical  regions.  Pathologically  the 
eruption  seems  to  consist  principally  of  dilatation  of 
the  sweat-ducts,  caused  by  the  blocking  of  their 
orifices.  This  is  due  to  swelling  of  the  surrounding 
epidermis.  The  papilla;  are  enlarged  from  inflam- 
matory infiltration.  The  rash  generally  subsides  in 
the  course  of  a  week. 

PROCIDENTIA  [pro,  downwards;  and  cado, 
I  fall). — A  falling  down  of  certain  organs  or  struc- 
tures from  their  natural  position,  as  of  the  uterus, 
rectum,  or  iris.    See  Prolapsus. 

PROCTITIS  (TrpwKTos,  the  anus). — Inflamma- 
tion of  the  anus  or  rectum.  See  Periproctitis  ; 
and  Rectum,  Diseases  of 

PRODROMATA  {irpo,  before;  and  Ipoixos,  a 
course). — A  synonym  for  premonitory  symptoms. 
See  Premonitory. 

PROGRESSIVE  MUSCULAR  ATROPHY.— 

Sv.NON.  :  Chronic  Spina!  Muscular  Atrophy  ;  Wast- 
ing Palsy  ;  Amycjtrophic  Lateral  Sclerosis  ;  Chronic 
Poliomyelitis  ;  Fr.  Atropine  Musculaire  Graisseuse 
progressive  (Duchenne)  ;  Ger.  MusI;elatrophie  ; 
Miis/cellaiti/iung. 

Description. — Slow  wasting  of  the  muscles, 
beginning  in  some  particular  part,  spreading  and 
increasing,  until  it  is  wide  in  extent  and  extreme  in 
degree.  The  changes  in  the  muscles  depend  upon 
a  slow  degeneration  in  the  ganglion-cells  of  the 
anterior  cornua  of  the  spinal  cord,  accompanied  by 
a  degeneration  in  the  motor  nerve-fibres  arising 
from  the  cells.  With  this  degeneration  of  the  cells 
and  fibres  there  is  usually  also  associated  a  similar 
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change  in  the  pyramidal  tracts  of  the  cord,  some- 
times, at  least,  to  be  traced  up  to  the  motor  cortex 
of  the  brain,  and  related  to  a  similar  degeneration 
of  their  ganglion-cells. 

Charcot  has  divided  cases  of  this  disease  into  two 
varieties,  the  so-called  '  protopathic  '  form,  in  which 
the  affection  consists  essentially  of  a  primary  de- 
generation of  the  motor  cells  of  the  cord,  of  the 
nerve-fibres  proceeding  from  them,  and  of  the 
muscles  ;  and  the  '  deuteropathic '  in  which  there 
is  also  degeneration  in  the  pyramidal  tracts,  to 
which  the  affection  of  the  spinal  cells  and  fibres 
was  thought  to  be  secondary.  To  this  second  class 
he  gave  the  name  '  amyotrophic  lateral  sclerosis.' 
But  the  distinction  is  not  valid.  The  pyramidal 
fibres  always  degenerate  with  the  motor  cells  and 
at  the  same  time.  The  two  varieties  are  essentially 
the  same  disease.  The  difference  between  them  is 
that,  in  the  one  case  there  is  degeneration  only  of 
the  lower,  spinal,  motor  neuron,  in  the  other  there  is 
also  decay  of  the  cerebral  neuron,  which  comprises 
the  cortical  cell  and  pyramidal  fibre. 

Etiology. — Males  are  more  frequently  attacked 
than  females  in  the  proportion  of  aliout  three  to 
one.  The  disease  is  one  of  adult  life,  commencing 
as  a  rule  between  the  ages  of  twenty-five  and  fifty- 
five.  Cases  have  been  recorded  in  which  the  affec- 
tion commenced  as  early  as  twelve  and  as  late  as 
seventy,  but  most  juvenile  atrophies  are  primarily 
muscular.  An  inherited  neuropathic  disposition  is 
to  be  recognised  in  a  small  proportion  of  cases,  but 
direct  inheritance  of  the  disease  is  very  rare.  Ail 
classes  of  society  are  affected,  and  it  is  doubtful 
whether  workers  with  the  muscles  suffer  with 
greater  frequency  than  is  accounted  for  by  their 
greater  exposure  to  certain  exciting  causes.  Of 
these,  one  of  the  most  important  is  mental  distress 
and  anxiety,  an  influence  especially  potent  in  later 
life.  Another  distinct  cause  is  exposure  to  wet  and 
cold,  which  is  a  cause  of  so  many  chronic  spinal  dis- 
eases. Sometimes  the  exposure  has  been  habitual  ; 
sometimes  there  has  been  a  single  severe  exposure, 
immediately  succeeded  by  neuralgic  pain,  either  in 
the  part  which  subsequently  wastes,  or  in  other 
regions.  Excessive  use  of  muscles  may  cause  slight 
local  wasting  ;  it  is  doubtful,  however,  whether 
this  influence  produces  general  muscular  atrophy. 
Severe  concussion  of  the  cord  is  a  rare  cause,  and 
seems  usually  to  act  by  setting  up  disseminated  mye- 
litis, manifested  by  muscular  wasting  combined  with 
other  symptoms.  In  a  few  cases,  however,  concus- 
sion has  been  slowly  followed  by  typical  progressive 
muscular  atrophy.  More  rarely  a  fall,  in  which 
a  limb  has  been  injured,  has  been  followed  by 
muscular  atrophy  commencing  in  that  limb. 
Syphilis  is  an  occasional  antecedent,  and  no  other 
cause  may  be  traceable.  In  the  cases  in  which 
atrophy  has  followed  an  acute  specific  disease  such 
as  measles,  the  malady  is  probably  a  chronic 
neuritis.  Lead-poisoning  may  produce  chronic 
muscular  atrophy,  as  well  as  the  common  acute 
paralysis  with  rapid  wasting.  The  chronic  form 
closely  resembles  ordinary  progressive  muscular 
atrophy  in  seat  and  features,  dififering  from  the 
acute  extensor  palsy.  In  many  cases  no  cause  for 
the  disease  can  be  discovered.  It  seems  then  to  be 
a  premature  failure  of  vitality  in  the  nerve-elements 
concerned. 

Anatomical  Characters. — The  muscles  are 
reduced  in  size  and  pale  in  colour.  Parts  may  be 
hardly  distinguishable  from  adjacent  fat.    On  the 


other  hand,  the  muscle  may  be  dark  as  a  whole,  and 
pale  streaks  in  it  may  mark  the  position  of  local 
degeneration.  There  are  four  well-defined  micro- 
scopic changes  in  the  fibres  :  (i)  Simple  narrowing, 
with  little  or  no  change  in  the  striation.  The  striae 
sometimes  appear  to  be  farther  apart  than  normal, 
or  the  fibrillary  segmentation  is  unusually  distinct. 
(2)  Simple  fatty  degeneration,  the  transverse  stria- 
tion giving  place  to  granules,  mixed  ultimately  with 
fatty  globules.  (3)  So-called  'vitreous  degenera- 
tion,' probably  a  distinct  process  from  fatty  degene- 
ration. The  sheath,  in  such  a  condition,  contains 
only  a  clear  material  enclosing  a  few  fatty  globules 
and  a  few  faint  transverse  striae.  (4)  A  longitudinal 
striation  develops  in  the  fibi-e,  with  which  at  first 
the  transverse  striation  co-exists.  As  the  latter 
becomes  more  and  more  faint,  the  fibre  coines  to 
have  the  appearance  of  a  fasciculus  of  longitudinal 
connective-tissue  fibres.  This  change  may  some- 
times be  present  alone.  Fatty  globules  may  accu- 
mulate between  the  fibres,  with,  in  some  cases, 
granules  and  masses  of  reddish-brown  pigment. 
The  interstitial  nuclei  are  often  increased,  and 
sometimes  the  interstitial  tissue.  The  capillaries 
may  be  dilated  and  distended.  Muscular  fibres, 
practically  unaltered,  may  often  be  seen  side  by 
side  with  others  profoundly  changed.  The  sheaths 
finally  become  empty  and  shrink,  and  may  be 
scarcely  distinguishable  from  the  interstitial  tissue. 

There  are  many  degenerated  fibres  in  the  peri- 
pheral nerves.  These  can  be  traced  to  the  anterior 
roots,  which  are  diminished  in  size.  The  amount 
of  degeneration  in  them  corresponds  to  the  wasting 
present  in  the  muscles.  The  posterior  roots  are 
unaltered.  The  spinal  cord  is  often  softer  than 
natural  at  the  affected  part,  and  the  white  substance 
of  the  lateral  columns  is  grey  and  translucent. 
With  the  microscope,  after  due  preparation,  the 
anterior  cornua  are  seen  to  be  much  changed  at  the 
level  at  which  the  nerves  to  the  muscles  most 
affected  are  given  off.  Most  of  the  large  cells  have 
disappeared,  or  are  represented  by  small  angular 
bodies.  Frequently  a  few  large  cells  can  still  be 
seen,  but  most  of  these  have  lost  their  processes, 
and  are  more  globular  than  normal.  The  inter- 
stitial tissue  is  also  increased. 

There  is  distinct  degeneration  in  the  anterior 
root-fibres  passing  from  the  cornu  through  the 
anterior  column.  A  few  fibres  may  remain,  but 
whole  fasciculi  appear  to  be  replaced  by  fibrous 
tissue.  There  is  also  usually  distinct  degeneration 
of  fibres  in  the  anterior  commissure. 

In  the  white  columns  there  is  usually  consider- 
able, often  almost  complete,  degeneration  of  the 
pyramidal  tracts,  anterior  and   lateral,    and  the 
resulting  sclerosis  extends,  in  slight  degree,  beyond 
their  limits.    The  degeneration  can  often  be  traced 
up  through  the  decussation  of  the  pyramids,  and 
even  through  the  pons  and  crus  to  the  internal  ,1 
capsule.    By  the  products  of  degeneration  it  has 
even  been  traced  through  the  white  substance  to  't 
the  cortex.    But  it  has  also  been  found  to  cease  at  :i| 
the  crus  or  at  the  medulla.  'j| 

In  cases  in  which  bulbar  symptoms  have  been  )S| 
present  the  motor  nuclei  in  the  medulla  have  shown  ki 
changes  similar  to  those  present  in  the  grey  matter  'j| 
of  the  cord.     In  other  cases  the  changes  in  the 
nuclei  have  been  slight  ;  but  in  such  cases  the 
degeneration  of  the  pyramids  has  been  extreme,  and  • 
no  doubt  has  involved  the  fibres  connecting  those 
nuclei  with  the  cortex.     The  sympathetic  nerves 
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and  ganglia,  when  examined,  have  shown  no  con- 
siderable alteration. 

Symptoms.  — Wasting  and  weakness  usually  come 
on  together  ;  but  in  parts  not  readily  observed,  such 
as  the  shoulder,  the  loss  of  power  is  frequently 
noticed  before  the  wasting  has  been  apparent.  In 
the  hand,  not  infrequently  impairment  of  the  power 
to  carry  out  some  fine  action,  such  as  writing,  draws 
attention  to  the  wasting. 

The  disease  commences  in  the  upper  limb  in 
nine- tenths  of  the  cases,  and  almost  as  often  in  one 
arm  as  in  the  other,  and  as  frequently  in  the  hand 
as  in  the  shoulder-muscles.  From  the  part  first 
affected  it  spreads  to  the  other  muscles  of  the  limb. 
In  the  hand,  the  thenar  muscles  and  interossei  are 
usually  the  first  to  suffer,  and  of  the  latter  the 
abductor  indicis  is  usually  most  conspicuously 
affected.  Occasionally  the  disease  begins  in  the 
forearm,  especially  in  the  extensor  muscles ;  the 
ulnar  extensors  then  suffer  most.  Of  the  shoulder 
muscles,  the  deltoid  is  generally  the  first  to  waste  ; 
the  supra-  and  infra-spinati  are  often  affected  with 
it ;  and  the  triceps  usually  suffers  less  and  later 
than  the  biceps. 

The  muscles  of  the  back  are  in  most  cases  early 
involved  in  the  wasting.  The  middle  and  lower 
parts  of  the  trapezius  suffer  first,  the  rhomboids  and 
erectors  of  the  spine  later.  The  serratus,  latissimus, 
and  pectoralis  major  are  subsequently  involved,  but 
they  may  escape  wholly  or  in  part.  According  to 
the  affection  of  the  muscles  connected  with  the 
scapula,  the  position  of  the  bone  changes.  The 
highest  part  of  the  trapezius  shows  sometimes  (but 
not  always)  a  remarkable  indisposition  to  waste, 
and  it  was  hence  termed  by  Duchenne  the  iiltii/ui/ii 
moriens.  The  muscles  that  extend  the  head  on  the 
spine  often  suffer  in  considerable  degree,  and  a 
difficulty  in  the  carriage  and  movement  of  the  head 
is  the  result.  The  increased  efforts  of  the  weak 
extensors  to  balance  the  head  on  the  spine,  under 
such  conditions,  often  cause  a  synergic  over-action 
of  the  frontales,  which  are  habitually  associated  in 
action  with  the  extensors.  The  skin  at  the  back  of 
the  neck  lies  in  transverse  folds  when  the  head  is 
put  back.  In  striking  contrast  to  the  wasting  of 
the  neck  is  the  condition  of  the  platysma,  which 
always  escapes,  and  not  uncommonly  undergoes 
hypertrophy  as  if  in  an  attempt  at  compensation. 
The  muscles  of  respiration  suffer  in  the  majority  of 
cases,  and  their  implication  constitutes  a  grave  source 
of  danger  to  life.  The  intercostals  rarely  escape 
altogether,  and  the  diaphragm  is  involved  in  many 
cases.  The  muscles  of  the  abdominal  wall  occasion- 
ally waste,  but  far  less  frequently  than  those  of  the 
thorax. 

Wasting  in  the  legs  is  much  less  common  than 
in  the  arms,  and  if  it  occurs  is  usually  slighter  in 
degree  ;  occasionally  the  disease  first  manifests  itself 
m  the  legs,  and  is  more  intense  there  than  else- 
where. The  face  almost  always  escapes  the  general 
atrophy,  and  its  normal  appearance  may  present  a 
striking  contrast  to  the  rest  of  the  body.  But  the 
lips  and  tongue  often  become  paralysed  as  part  of 
the  bulbar  palsy  which  so  often  supervenes  on  the 
spinal  disease. 

As  the  wasting  progresses,  hollows  and  pro- 
miiiences,  normally  invisible,  become  manifest,  and 
various  contractions  and  deformities  occur  as  a 
result  of  the  unequal  affection  of  antagonistic 
muscles.  In  the  hand  the  usual  deformity  is  that  of 
the  '  claw-hand,'  a  result  of  paralysis  of  interossei, 


with  unantagonised  action  of  their  opponents. 
Lordosis  is  common  when  the  muscles  of  the  trunk 
and  thigh  are  involved. 

The  electrical  irritability  of  the  affected  muscles 
varies  in  character.  The  rule  is  that,  in  a  slowly 
progressive  case,  there  is  diminution  in  the  readiness 
and  degree  of  response  to  each  current,  a  diminution 
which  goes  on  pari  passu  with  the  wasting,  until 
finally,  when  the  wasting  is  extreme,  it  becomes 
extinct.  But  the  voltaic  irritability  of  the  muscular 
fibres  very  often  persists  long  after  it  is  impossible 
to  elicit  any  response  to  faradism,  which  acts  only 
on  the  nerve-fibres.  Although  the  quality  of  the 
voltaic  irritability  is  usually  normal,  the  qualitative 
change  of  the  '  reaction  of  degeneration '  without 
the  quantitative  may  be  present.  When  the  affec- 
tion is  rapid  in  its  course,  the  muscles  may  retain 
considerable  voltaic  irritability  long  after  that  to 
faradism  has  become  extinct,  and  a  typical  reaction 
of  degeneration  may  be  present.  Between  the 
extreme  forms  various  intermediate  conditions  may 
be  met  with. 

The  mechanical  irritability  of  the  muscles  is 
considerably  increased,  and  spontaneous  flickering 
— the  so-called  '  fibrillary  twitching  ' — in  the 
muscles  is  frequent,  but  not  invariable.  It  is  not 
uncommonly  observed  in  muscles  not  yet  wasted, 
but  in  which  atrophy  subsequently  occurs. 

The  myotatic  irritability  in  cases  in  which  there 
is  'atonic  atrophy,'  the  muscles  being  flaccid  and 
toneless,  is  lost,  and  lost  early.  But  where  there 
is  rigidity  from  the  first  {'  tonic  atrophy  '),  even  when 
the  wasting  is  considerable,  the  myotatic  irritability 
is  preserved  and  sometimes  increased,  but  the 
wasting  does  not  attain  the  extreme  degree  of  the 
'  atonic  '  form,  and  faradic  irritability  is  not  lost. 

Beyond  the  vague  pains  already  referred  to, 
which  sometimes  occur  in  the  region  in  which 
wasting  of  the  muscles  is  afterwards  perceived,  there 
are  no  sensory  symptoms.  '  Numbness  '  and  '  dead- 
ness  '  may  be  occasionally  complained  of,  but 
cutaneous  sensibility  is  never  impaired,  nor  do  the 
muscles  lose  their  sensibility. 

The  functions  of  the  sympathetic  are  not,  as  a 
rule,  impaired.  Dilatation  or  contraction  of  one 
pupil  has  been  observed,  chiefly  in  connection  with 
atrophy  of  muscles  that  are  supplied  from  the  lower 
part  of  the  cervical  region.  The  reflex  action  of 
the  iris  is  usually  normal,  and  optic  nerve-atrophy 
never  occurs.    Nystagmus  is  rare. 

The  visceral  functions  are  usually  little  disturbed. 
Sexual  power,  indeed,  may  be  lost,  but  the 
sphincters  rarely  suffer,  even  when  the  wasting  is 
extreme.  Slight,  but  inconstant,  changes  have  been 
found  in  the  urine.  Glycosuria  has  been  associated 
with  bulbar  symptoms,  but  only  in  a  few  instances. 

Course  and  Complications. — In  most  cases 
the  malady  is  steadily  progressive,  but  the  rate  at 
which  it  advances  varies  much.  It  may,  however, 
become  stationary ;  unfortunately  the  period  at 
which  this  most  frequently  happens  is  in  the  later 
stages  of  the  disease,  when  little  but  life  remains. 
Sometimes  progress  ceases  at  an  earlier  stage, 
especially  when  the  atrophy  is  strictly  symmetrical. 
When  its  course  at  the  commencement  of  the  wast- 
ing is  rapid,  it  usually  continues  rapid  until  it  has 
attained  a  wide  extent.  When  it  Ijegins  slowly,  it 
continues  slow  throughout,  but  there  is  rarely  any 
acute  paralysis  of  some  particular  group  of  muscles, 
which  may  come  on  in  a  few  days.  The  extensors 
of   the  wrist  and  fingers  are  the  muscles  most 
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commonly  afifected  in  this  way.  Wlien  there  is  weak- 
ness of  the  legs  without  wasting  (spastic  paralysis), 
the  onset  of  this  may  coincide  with  the  atrophy  of 
the  arms,  or  may  succeed  it  at  any  interval.  It  is 
rare  for  the  weakness  in  the  legs  to  occur  first. 

The  most  frequent  complication  of  progressive 
muscular  atrophy  is  bulbar  paralysis,  the  result  of  a 
degeneration  of  the  bulbar  nuclei  similar  to  that  in 
the  spinal  cord.  In  rare  cases  muscular  atrophy  in 
the  arms  is  accompanied  by  the  symptoms  of  loco- 
motor ataxy  in  the  legs  ;  and  general  paralysis  of 
the  insane  has  been  met  with  as  an  exceptional 
complication.  Severe  and  frequent  headaches  are 
occasionally  present  throughout  the  course  of  the 
disease. 

The  chief  danger  to  life  is  from  pulmonary 
disease  when  the  medulla  is  involved,  induced  by 
the  entrance  of  particles  of  food  into  the  lungs,  or 
by  bronchial  catarrh,  both  of  which  are  rendered 
grave  by  weakness  of  the  muscles  of  respiration. 
Bulbar  paralysis  also  is  a  frequent  cause  of  death, 
by  its  interference  with  swallowing  and  nutrition. 
Less  commonly,  death  results  from  profound  weak- 
ness, bedsores,  and  septicaemia,  or  from  intercurrent 
maladies  which  would  otherwise  be  trifling. 

Pathology. — The  constancy  of  the  association 
of  changes  in  the  motor  cells  of  the  spinal  cord, 
degeneration  of  the  motor  root-fibres,  and  wasting 
of  the  muscles,  together  with  the  analogous  effects 
of  focal  lesions  of  the  anterior  cornua,  leave  no 
doubt  of  the  relation  of  the  muscular  wasting  to  the 
disease  of  the  cells  and  of  the  fibres  proceeding 
from  them.  The  condition  of  electrical  excitability, 
its  slow  failure  as  nerve  and  muscle  degenerate 
together,  is  explained  by  the  slow^ness  of  the  change 
in  the  nerves,  permitting  a  similar  rate  of  degenera- 
tion in  the  muscle.  It  is  only  when  the  usual  slow 
process  is  varied  by  a  more  acute  change  in  the 
cells  and  fibres,  that  the  muscular  tissue  is  for  some 
time  less  damaged  than  the  nerve-structures,  and  so 
presents  paralysis  in  excess  of  wasting,  and  voltaic 
irritability  in  excess  of  faradic.  Thus  a  slow  decay 
of  the  lower  neuron  of  the  motor  path  is  the  essential 
lesion  in  this  disease,  to  which  the  conspicuous 
symptom  is  merely  secondary.  But  the  disease  is 
rarely  limited  to  the  lower  neuron.  The  pyramidal 
tracts,  as  already  stated,  are  commonly  degenerated, 
and  it.  is  probable  that  the  degeneration  usually 
involves  the  motor  cells  of  the  cortex.  There  may 
be  no  symptoms  to  suggest  such  a  condition.  The 
degeneration  of  the  lower  segment  causes  such 
atonic  atrophy  of  the  muscles  as  to  prevent  the 
usual  manifestations  of  disease  of  the  cerebro-spinal 
neuron.  The  latter  may  be  presented  as  spastic 
paraplegia  when  the  spinal  neuron  for  the  legs  is 
unaffected.  The  relative  degree  in  which  the  two 
neurons  are  affected  varies  considerably,  and  gives 
rise  to  corresponding  variations  in  the  degree  of 
atrophy  with  atony,  or  spasm  without  atrophy, 
or  with  only  such  as  is  moderate  in  degree. 

In  some  cases  the  muscular  wasting  is  consider- 
able, although  there  is  rigidity  and  excess  of  myo- 
tatic  irritability.  In  this  condition  of '  tonic  atrophy  ' 
it  is  common  to  find  that  many  nerve-cells  have 
disappeared  or  are  very  small,  while  others  remain 
•  normal  or  slightly  changed  in  aspect.  We  have 
then  apparently,  in  addition  to  the  degeneration  of 
the  upper  neuron  and  the  nutritional  changes  men- 
tioned, a  considerable  degeneration  of  many  but 
not  of  all  the  elements  of  the  lower  neuron.  This 
cannot  be  regarded  as  simply  secondary  to  the 


degeneration  of  the  upper  segment.  It  must  be 
the  expression  of  a  distinct  pathological  tendency 
similar  to  that  which  elsewhere  causes  the  atonic 
atrophy  and  total  wasting,  but  insufficient  to  pre- 
vent the  less  affected  cells  from  causing  rigidity 
under  the  influence  of  the  degeneration  of  the  upper 
segment.  It  is  doubtful  whether  the  tonic  atrophy 
ever  goes  on  to  atonic  atrophy.  The  rigidity  which 
is  the  effect  of  degeneration  of  the  upper  neuron  is 
not  produced  if  the  lower  is  already  so  much 
changed  as  to  abolish  myotatic  irritability.  And 
yet  the  pyramidal  tracts  are  constantly  found  de- 
generated, although  the  muscles  have  been  flaccid 
to  the  last.  In  the  rare  cases  in  which  muscles 
with  atonic  atrophy  become  rigid  towards  the  end 
of  the  process,  this  seems  to  be  the  result  of  changes 
in  the  muscles  themselves,  and  is  not  directly 
dependent  upon  the  central  nervous  system. 

Diagnosis. — The  diagnosis  of  the  developed 
disease  is  simple.  Doubt  is  only  likely  to  arise 
in  the  early  stages  and  when  limitation  to  the  one 
group  of  muscles  raises  the  question  whether  the 
origin  of  the  wasting  is  local  or  central.  Such 
local  atrophy  is  generally  the  result  of  an  affection 
of  peripheral  nerves  ;  and  paralysis  due  to  disease 
of  a  single  nerve,  or  a  plexus,  will  usually  be 
recognised  by  its  limitation  and  often  by  associated 
sensory  symptoms.  The  distinction  of  some  forms 
of  multiple  neuritis  is  much  more  difficult.  This  is 
especially  the  case  when  there  has  been  a  subacute 
onset,  such  as  is  common  in  neuritis,  and  this  diffi- 
culty is  increased  by  the  fact  that  neuritis  may 
affect  only  motor  branches,  as  in  lead-palsy.  But 
the  subsequent  slow  wasting  of  other  parts  usually 
renders  the  character  of  the  spinal  disease  evident. 
In  cervical  pachymeningitis,  which  may  cause 
extensive  muscular  atrophy  in  the  arms,  the  asso- 
ciation of  sensory  symptoms  is  distinctive,  and  .the 
same  applies  to  tumours  of  nerve-roots.  Dis- 
seminated myelitis  may  cause  widespread  muscular 
atrophy,  but  symptoms  of  irregular  damage  to  other 
than  motor  parts  of  the  cord  are  also  present.  In 
syringomyelia,  atrophy  may  occur  indistinguishable 
from  that  in  the  disease  now  under  consideration, 
but  a  careful  examination  will  reveal  the  peculiar 
disturbance  of  sensibility,  the  loss  to  pain  without 
loss  to  touch,  characteristic  of  this  condition. 

The  distinction  from  idiopathic  muscular  atrophy, 
especially  when  this  begins  late  in  life,  is  some- 
times difficult.  This  is  only  true  of  the  cases 
where  no  pseudo-hypertrophy  is  present.  The 
characteristic  distribution  of  the  wasting,  especially 
its  commencement  in  the  legs,  its  very  slow  course, 
and  the  tendency  to  affect  other  members  of  the  same 
family,  will  usually  suffice  to  distinguish  the  idio- 
pathic form.  Whenever  several  cases  of  muscular 
atrophy  occur  in  the  same  family,  or  atrophy  begins 
during  childhood  or  youth,  the  probability  is  great 
that  the  affection  is  idiopathic  and  not  spinal. 

Prognosis. — The  nature  of  the  disease  renders 
the  prognosis  in  every  case  grave  and  uncertain. 
The  chief  factors  in  forming  an  opinion  are  the 
observed  progress  of  the  disease,  and  the  age  of  the 
patient.  The  possibility  of  arrest  is  greater  in 
middle  life  than  in  advanced  age.  It  also  seems  to 
be  greater  in  cases  in  which  the  wasting  is  symmetri- 
cal than  in  those  in  which  the  two  sides  are  irregu- 
larly afifected.  Spontaneous  cessation  rarely  tends  to 
take  place  until  an  advanced  stage  is  reached,  but 
arrest  by  treatment  may  take  place  at  any  period. 
Bulbar  symptoms  increase  the  gravity  of  the  pro- 


PROLAPSUS 


PROSTATE,  DISEASES  OF  1319 


gnosis  ;  and  weakness  of  the  respiratory  muscles, 
especially  combined  with  an  affection  of  the  medulla, 
is  a  most  grave  indication.  If  the  malady  ceases 
to  advance,  there  may  be  a  slight  amount  of 
recovery  of  power,  especially  if  the  loss  has  been 
rapid  and  recent.  Wasting  that  has  existed  for 
some  months  will  probably  remain  unchanged. 
In  a  typical  chronic  case  there  is  little  hope  of  any 
actual  recovery  of  tissue  or  power,  as  these  depend 
upon  destruction  of  nerve-elements  which  seem 
incapable  of  restoration,  and  the  definite  arrest  of 
such  a  disease  is  a  far  more  satisfactory  therapeutical 
result  than  it  can  possibly  seem  to  the  sufferer. 

Treatment.  —  Favourable  conditions  of  life — 
fresh  air,  gentle  exercise,  the  absence  of  mental 
strain — are  essential.  Nervine  tonics,  suited  to 
degenerative  processes,  should  be  given,  especially 
quinine  and  arsenic,  alternated  with  phosphorus. 
But  the  only  agent  which  has  repeatedly  arrested 
the  disease  is  the  hypodermic  injection  of  strychnine, 
first  advocated  for  this  purpose  by  the  writer.  His 
results  have  been  amply  confirmed.  It  is  especially 
in  cases  which  begin  between  thirty  and  fifty  that 
the  treatment  has  been  successful.  In  senile  cases 
it  has  seldom  done  more  than  arrest  the  disease  for 
a  year  or  so.  Administration  of  the  drug  by  the 
mouth  has  not  the  same  effect,  and  faihu'e  by  the 
mouth  does  not  lessen  the  prospect  of  good  from 
its  subcutaneous  use.  It  may  be  that  the  drug, 
administered  hypodermically,  is  brought  more 
rapidly  in  contact  with  the  nerve-elements,  and 
acts  on  their  nutrition  with  a  relatively  greater 
momentum.  It  is  best  to  give  one  injection  daily 
(or  two  in  some  cases),  at  any  convenient  place. 
The  most  convenient  salt  is  the  nitrate,  and  the 
dose  should  be  ^  of  a  grain  increased  to  or  -pr. 
After  four  months  it  is  well  to  intermit  the  injec- 
tions for  one  week  in  three  or  four.  The  treat- 
ment needs  to  be  continued  for  six  or  twelve 
months,  and,  with  intermissions,  for  the  same  or  a 
longer  period.  Other  nervine  tonics,  as  arsenic, 
may  be  given  by  the  mouth  at  the  same  time.  In 
a  malady  so  grave  it  is  desirable  to  neglect  nothing 
that  may  have  a  beneficial  influence. 

Local  treatment  has  not  much  effect  on  the 
wasting.  Electricity  and  massage  are  of  some 
service,  but  have  no  influence  on  the  essential 
disease.  The  constant  current  is  that  which  is  in 
general  of  most  service,  but  faradism  may  be  used 
if  the  muscles  respond  to  a  strength  of  current  which 
is  not  painful. 

No  special  bath-treatment  is  of  service.  Anti- 
syphilitic  treatment  invariably  fails  in  cases  of  the 
true  disease,  and,  if  energetic,  may  accelerate  its 
progress.  The  writer  has  twice  known  the  malady 
to  develop  after  a  course  of  thorough  mercurial 
treatment.  It  is  otherwise,  of  course,  in  cases  of 
syphilitic  pachymeningitis,  which  should  not,  how- 
ever, be  confounded  with  the  disease.  The  de- 
generative sequela;  of  syphilis  are  the  result  of  a 
sequential  toxin,  and  its  effects  are  not  lessened 
by  treatment  for  syphilis.  It  is  important  that 
this  should  be  noted. 

W.    R.  CiOWERS. 

PROLAPSUS  (/TO,  forward;  and  /ai>or,  I 
slip).  —  This  word  signifies  that  an  organ  or  struc- 
ture has  fallen  or  slipped  down,  but  implies  a 
greater  degree  of  displacement  than  procidentia  ; 
so  that  the  organ  or  structure  may  protrude  through 
a  natural  or  artificial  orifice.    The  condition  is  of 


most  importance  in  connection  with  the  rectum  and 
the  uterus.  See  Procidentia  ;  Anus,  Diseases 
of  ;  and  Uterus,  Diseases  of. 

PROPHYLACTIC  |  (7rp<i,  before  ;  and  <pvK- 
PROPHYLAXIS  J  ao-ffo,,  I  guard).  —  These 
terms  are  used  in  connection  with  treatment,  and 
indicate  the  means  employed  for  the  prevention 
of  disease.  See  Personal  Health  ;  Public 
Health  ;  and  the  articles  on  the  special  diseases. 

PROSOPALGIA  (7rpd<Ta..7ro(/,  the  face;  and 
SA.70S,  pain). — Prosopalgia  signifies  pain  about  the 
face.  It  may  depend  upon  neuralgia  of  one  or 
more  branches  of  the  fifth  pair  of  nerves  [see  Tic- 
DouLOUREUX).  Its  paroxysmal  character,  uni- 
lateral position,  and  anatomical  localisation  will 
indicate  this  form.  Another  form  is  of  rheumatic 
origin.  In  this  the  pain  is  more  or  less  constant, 
diffused  about  the  face  or  forehead,  and  does  not 
follow  the  course  of  a  nerve-branch.  Movements, 
and  especially  stooping,  increase  it.  Occasionally 
such  pain  is  of  syphilitic  origin,  and  is  especially 
apt  to  occur  in  connection  with  the  appearance  of 
the  secondary  rash. 

Diagnosis. — In  rheumatic  prosopalgia  the  pain 
is  diffused  and  increased  by  pressure.  If  it  depend 
on  syphilitic  periostitis  there  will  be  tenderness  on 
pressure,  and  the  parts  will  be  swollen  and  less 
elastic  than  normal.  There  will  also  very  likely  be 
a  certain  amount  of  fever  ;  and  the  pain  will  be 
increased  at  night. 

Treatment. — Chloride  of  ammonium  in  half- 
drachm  doses,  dissolved  in  half  a  tumbler  of  water, 
should  be  given  every  four  hours.  If  there  be  an)- 
evidence  of  syphilitic  infection,  iodide  of  potassium 
should  be  given,  in  doses  of  from  ten  to  twenty 
grains  every  four  hours. 

For  the  rheumatic  form  of  face-ache  five  grains 
of  iodide  of  potassium,  with  thirty  grains  of  bi- 
carbonate of  potassium,  may  be  given  every  four  or 
six  hours,  after  the  administration  of  an  aperient. 
This  may  be  followed  up  by  sulphate  of  quinine 
or  iron.  Locally,  a  mixture  of  equal  parts  ol 
camphor,  chloral  hydrate,  and  menthol,  rubbed 
down  together  in  a  mortar,  may  be  applied  ;  or 
a  liniment  containing  chloroform,  belladonna,  and 
opium.  Decayed  teeth  should  be  properly  treated. 
See  Pain  in  Visceral  Disease  ;  and  Neur- 
algia. T.  Buzzard. 

PROSTATE,  Diseases  of.  —  Synon.  :  Fr. 
Maladies  de  la  Prostate  ;  Ger.  Kraiikheiteii  der 
Prostate. 

General  Relations. — The  points  of  practical 
importance  in  connection  with  the  anatomy  of  the 
prostate  are  as  follows  :  In  the  examination  of  the 
rectum  the  healthy  prostate  is  felt  as  a  firm  sub- 
stance in  the  middle  line,  somewhat  divided  into 
two  lateral  lobes.  The  whole  organ  is  about  I5 
inch  in  width,  with  its  apex  opposite,  namely,  in 
the  recumbent  posture  below,  the  apex  of  the  pubic 
arch  ;  that  is,  about  \\  inch  from  the  anus,  in  a 
moderately  thin  subject,  but  much  farther  in  a  very 
fat  one.  The  whole  gland  is  inch  in  length, 
its  posterior  limit  being  usually  about  three  inches 
from  the  anus — in  other  words,  about  the  distance 
to  which  the  forefinger  can  reach.  From  this  it 
may  be  deduced  that,  as  the  trigonuni  vesiier  com- 
mences immediately  behind  it,  a  fully  distended 
bladder  masks  more  or  less  completely  the  natural 
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outline  of  the  gland.  It  may  also  be  gathered  that 
the  vesiculse  seminales  are  beyond  the  ordinary  reach 
of  the  finger,  and  that  when  these  are  infiltrated 
by  disease,  their  apices  alone,  or  perhaps  only  the 
vasa  efferentia,  can  be  detected.  The  practitioner 
should  by  no  means  neglect  the  digital  examination 
of  the  prostate,  as  it  will  often  yield  information  of 
the  greatest  value  ;  and  it  may  be  observed  that 
the  best  position  for  the  patient,  if  it  be  desired  to 
compare  the  relative  size  of  the  lobes  of  the  pro- 
state, is  the  supine,  or  the  genupectoral ;  whereas, 
if  it  be  required  to  explore  the  rectum  as  far  up  as 
possible,  the  patient  should  be  placed  on  one  side 
with  the  hips  flexed.  The  deviations  from  the 
normal  type  he  may  expect  to  meet  with  are — 
uniform  or  partial  enlargement  from  simple  hyper- 
trophy, or  from  chronic  or  acute  inflammation,  in 
the  latter  case  possibly  attended  by  a  sense  of 
yielding  or  fluctuation,  due  to  abscess  ;  irregular 
hardness,  most  marked  about  the  vasa  efterentia, 
depending  on  a  tubercular  deposit  ;  the  existence 
of  small  hard  nodular  masses,  which  are  calculi  in 
the  substance  of  the  gland,  and  which  may  some- 
times be  felt  grating  against  one  another  ;  or  the 
irregular  enlargement  caused  by  a  new-growth.  It 
must  be  borne  in  mind  that  tumours  or  abscesses 
originating  in  neighbouring  parts  may  surround  the 
prostate  and  completely  obscure  its  outline  ;  thus 
the  writer  has  met  with  the  case  of  a  large  hydatid 
cyst  between  the  rectum  and  the  bladder  that 
rather  closely  simulated  malignant  disease  of  the 
prostate,  and  effectually  prevented  its  actual  con- 
dition from  being  determined.  It  will  not  be  for- 
gotten that  a  certain  degree  of  tenderness  of  the 
prostate  does  not  imply  a  deviation  from  health, 
and  that  a  more  or  less  considerable  enlargement 
in  old  age  is  so  common  as  to  be  practically  reckoned 
by  some  authors  as  normal.  The  effect  of  this 
enlargement  on  micturition  will  be  mentioned 
farther  on.  The  copious  plexus  of  veins  which 
surrounds  the  prostate  communicates  freely  with 
those  of  the  penis  and  rectum  ;  and  it  is  not  un- 
important, from  a  clinical  point  of  view,  to 
remember  that  these  are  thus  connected  not  only 
with  the  systemic  but  with  the  portal  circulation. 
These  veins  may  become  the  seat  of  phlebitis  and 
its  sequela;  from  various  causes. 

The  principal  diseases  of  the  prostate  may  be 
considered  in  the  following  order  : — 

I.  Prostate,  Hypertrophy  of.— The  results 
of  Sir  Henry  Thompson's  observations  were,  that 
one-third  of  all  men  over  fifty-five  have  some  en- 
largement of  the  prostate  ;  but  that  a  comparatively 
small  number  of  these  suff'er  any  inconvenience 
from  it  ;  and  that  it  usually  begins  between  the 
ages  of  fift3'-seven  and  sixty — rarely,  if  ever,  before, 
though  it  may  more  rarely  commence  later.  Very 
considerable  enlargement  of  the  lateral  lobes  may 
cause  no  inconvenience  ;  but  if  the  part  which 
forms  the  floor  of  the  prostatic  urethra,  the  so-called 
middle  lobe,  be  even  slightly  enlarged,  or  if,  as 
has  been  shown  by  McGill,  a  ring  of  prostatic  tissue 
be  formed  at  the  neck  of  the  bladder,  difficulty  in 
micturition  is  sure  to  result.  It  is  thus  easy  to 
understand  how  a  simple  hypertrophy  may  reach 
enormous  dimensions  without  giving  rise  to  sym- 
ptoms, while  those  which  are  caused  by  the  enlarge- 
ment of  a  prostate,  which  feels  almost  normal  to 
the  finger  introduced  into  the  rectum,  may,  on  the 
other  hand,  be  very  severe  indeed. 

Symptoms. — The  symptoms  are  briefly  these  : 


The  stream  of  urine  becomes  dribbling,  and  there  is 
an  obvious  difficulty  in  emptying  the  bladder  ;  there 
is  frequency  of  micturition,  especially  at  night  and 
in  the  early  morning  ;  perhaps  a  little  pain  before 
the  act,  but  none  afterwards  ;  and  no  alteration  in 
the  character  of  the  urine.  If  unrelieved,  these 
early  symptoms  are  followed  by  incontinence,  de- 
pending upon  over-distension  of  the  bladder  ;  and, 
from  the  same  cause  not  improbably,  cystitis  and 
dilatation  of  the  bladder,  dilated  ureters,  and, 
perhaps,  pyelitis  and  chronic  interstitial  nephritis. 
Patients  with  chronic  hypertrophy  of  the  prostate 
usually  suffer  from  time  to  time  from  attacks  of 
acute  congestion,  such  as  are  described  later  on. 
See  Pain  in  Visceral  Disease. 

Anatomical  Characters. — The  structure  of  a 
hypertrophied  prostate  is  but  a  slight  modification  of 
that  of  the  gland  itself  ;  but  sometimes  the  glandu- 
lar element  predominates,  sometimes  the  muscular. 
Distinct  encapsuled  tumours  are  often  found  in 
hypertrophied  prostates,  which  may  be  either  fibro- 
myomata  or  adenomata.  The  latter  are  occasionally 
pedunculated. 

Treatment.  —  In  regard  to  treatment  of 
hypertrophy  of  the  prostate  it  is  only  necessary  here 
to  give  two  words  of  warning.  First,  that  most  of 
the  evils  resulting  from  this  condition  depend  upon 
the  fact  that  the  bladder  is  never  emptied.  It  is 
essential,  therefore,  that  the  patient's  powers  in  this 
respect  should  be  ascertained  without  delay  by 
catheterisation,  and  if  it  be  discovered  that  more 
than  an  ounce  or  two  of  residual  urine  remains,  he 
should  be  taught  to  pass  an  instrument  himself,  and 
directed  to  do  so  at  least  once  a  day.  Secondly, 
cystitis  has  often  been  caused  by  setting  up  decom- 
position of  the  urine  by  a  catheter  not  surgically 
clean.  The  simple  precautions  of  washing  it  before 
and  after  use  in  an  antiseptic  solution  (say  I  to  20 
carbolic  acid,  or  I  to  2,000  sublimate),  and  of 
applying  some  really  trustworthy  antiseptic  or  aseptic 
lubricant,  will  avert  with  certainty  this  catastrophe, 
and  prevent  the  unnecessary  loss  of  many  lives. 
Nothing  can  be  safer  or  less  irritating  for  the 
latter  purpose  than  oil  recently  boiled.  The  reader 
must  consult  surgical  works  as  to  the  difficulties 
which  an  enlarged  prostate  offers  to  the  introduction 
of  a  catheter,  and  the  manner  in  which  they  may 
be  overcome.  A  method  of  removing  the  middle 
lobe  or  the  ring  of  prostatic  tissue,  referred  to 
above,  has  been  suggested  and  practised  with  suc- 
cess ;  and  cases  have  been  recorded  in  which  prac- 
tically the  whole  gland  has  been  enucleated  with 
complete  relief  Removal  of  the  testicles  has  been 
followed  by  great  diminution  in  the  size  of  an 
enlarged  prostate,  and  has  been  accordingly  recom- 
mended in  very  troublesome  cases.  Division  of  the 
vasa  deferentia  in  the  groin  has  also  been  practised, 
and  apparently  sometimes  with  success,  though 
often  no  reduction  of  the  size  of  the  prostate  has 
occurred  in  consequence. 

2.  Prostate,  Congestion  of. — Congestion  is 
a  condition  which  follows  on  chronic  hypertrophy, 
and  is  commonly  known  as  '  an  attack  of  the 
prostate.' 

Symptoms.  — An  old  man,  probably  but  not  always 
suffering  from  the  symptoms  already  described,  is 
suddenly  seized — as  the  result  of  some  indiscretion 
in  diet,  an  exposure  to  cold,  or  some  other  ap- 
parently trivial  cause — with  complete  retention, 
accompanied  by  bloody  urine,  possibly  a  raised 
temperature   and  quick    pulse,    and  considerable 
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local  uneasiness.  If  the  case  do  not  improve,  and 
especially  if  the  urine  be  allowed  to  decompose,  the 
tongue  becomes  dry  and  brown,  the  pulse  more 
rapid  and  weak,  and  the  patient  passes  into  a  low 
typhoid  condition,  which  is  not  unlikely  to  end 
fatally. 

TREAT^rENT. — The  patient  must  be  put  to  bed 
and  kept  in  the  recumbent  posture  till  the  attack 
has  passed  off.  The  treatment  is  in  large  measure 
surgical,  consisting  in  the  proper  passing  of  cathe- 
ters. Scarcely  less  important  are  the  careful 
regulation  of  the  bowels  and  the  administration  of 
a  diet  sufficiently  light,  and  yet  not  too  lowering, 
together  with,  in  most  cases,  a  certain  amount  of 
-Stimulant,  for  it  must  be  remembered  that  the 
patient  is  probably  weak,  and  that  death  from 
asthenia  is  much  to  be  dreaded.  The  writer  would 
again  urgently  insist  on  the  importance  of  prevent- 
ing decomposition  of  the  urine,  which  is  the  most 
fertile  source  of  death  in  such  cases  ;  he  can  affirm 
from  experience  that  this  end  may  be  attained  by 
the  thoughtful  employment  of  antiseptic  treatment, 
even  in  those  cases  in  which  it  becomes  necessary 
to  keep  the  bladder  empty  by  tying  a  catheter  into 
the  urethra. 

3.  Prostate,  Chronic  Inflammation  of. — 

Synon.  :  Chronic  Prostatitis. — This  is  not  an  un- 
common affection  among  young  and  middle-aged 
men,  depending  most  frequently  on  a  prolonged 
gonorrhcea,  in  which  the  prostatic  part  of  the 
urethra  has  been  involved. 

Symi'TOMS. — The  symptoms  of  this  disease 
resemble  rather  closely  those  depending  upon  stone 
in  the  bladder,  namely,  more  or  less  frequent 
micturition,  with  a  feeling  of  heat  and  weight  in 
the  perin^eum,  and  pain,  not  usually  severe,  along 
the  penis,  extending  to  the  tip  ;  there  is  also  at 
times  a  little  blood  passed  at  the  end  of  micturition  ; 
and  all  the  symptoms  are  aggravated  by  exercise. 
Generally  there  are  frequent  nocturnal  emissions. 
The  urine  is  cloudy,  and  on  standing  yields  a 
muco-purulent  deposit  containing  small  white  fili- 
form shreds.  A  rectal  examination  shows  that  the 
prostate  is  enlarged,  sometimes  very  slightly,  and 
seldom  to  any  great  extent  ;  it  is  always  tender, 
but  the  tenderness  is  not,  as  a  rule,  great.  The 
diagnosis  can  scarcely  be  made  without  passing  the 
sound. 

Treatment. — The  treatment  consists  in  rest, 
the  administration  of  laxative  medicines,  and  the 
application  of  blisters  or  some  other  form  of 
counter-irritation  to  the  perinreum  ;  alcoholic 
stimulants  are  to  be  avoided  ;  and  the  urine  should 
be  rendered  bland  by  alkalis  and  dihients,  as  in 
cases  of  urethritis. 

4.  Acute  Inflammation  of  the  Prostate. — 
Synon.  :  Acute  Prostatitis.  —  Acute  prostatitis 
may  arise  as  the  result  of  a  gonorrhoea,  or  of 
cystitis ;  from  the  irritation  produced  by  calculi 
or  other  mechanical  causes  ;  perhaps  sometimes 
idiopathically,  or  from  exposure  to  cold  or  wet  ; 
and  from  undue  sexual  excitement,  or  the  too  free 
use  of  alcohol  if  gonorrhoea  be  present.  It  may 
occur  in  men  of  any  age,  and  is  accompanied  by 
symptoms  such  as  those  depending  on  chronic  in- 
flammation, but  much  more  intense  ;  the  frequency 
of  micturition  and  pain  during  the  act  causing  some- 
times almost  unbearable  agony,  and  the  dysuria 
amounting  in  some  cases  to  complete  retention, 
while  the  tenderness  of  the  gland  is  very  great,  a 
condition  which  makes  an  action  of  the  bowels  very 


painful.  Such  cases  may  terminate  by  becoming 
chronic  ;  they  may  undergo  complete  resolution  ; 
or  suppuration  may  occur.  In  any  case  there  will 
probably  be  some  elevation  of  temperature,  and  in 
the  event  of  the  formation  of  abscess  there  may  be 
great  and  sudden  rises  and  falls,  accompanied  by 
rigors  and  sweatings,  with  a  dry,  brown  tongue, 
forcibly  suggesting  pyaemia.  Rectal  examination 
reveals  a  large,  hard,  and  excessively  tender  pro- 
state. The  enlargement  may  be  symmetrical  or 
unilateral.  If  an  abscess  have  approached  the 
surface,  its  position  will  be  indicated  by  a  soft  boggy 
sensation.  Prostatic  abscess  may  burst  into  the 
rectum,  bladder,  or  perinteum. 

Treatment. — The  treatment  of  acute  prostatitis 
consists  in  rest,  and  carefully  regulated  diet  : 
diluent  and  alkaline  medicines  ;  purgatives  ;  local 
blood-letting  from  the  perina;um,  by  leeches  or 
otherwise  (some  French  surgeons  have  recom- 
mended the  application  of  leeches  to  the  interior  of 
the  rectum)  ;  with  hot  fomentations,  and  morphine 
suppositories.  If  an  abscess  forms  it  vuay  be 
opened  through  the  rectum,  but  it  is  better  to 
incise  it  through  the  perinaeum,  as  this  plan  is  most 
likely  to  prevent  the  formation  of  that  most  trouble- 
some and  almost  incurable  condition,  a  recto- vesical 
fistula. 

Abscesses  sometimes  form  around  the  prostate 
(periprostatic).  They  are  not  so  likely  to  involve 
the  danger  of  the  formation  of  a  recto-vesical  fistula  ; 
and  tliey  should  be  treated  by  early  incision. 

5.  Prostate,  Tuberculosis  of. — This,  though 
not  a  very  common  affection  of  the  prostate,  occurs 
perhaps  more  frequently  than  is  generally  supposed, 
and  is  of  great  interest,  not  only  on  account  of  its 
special  features,  but  because  it  is  usually  a  part  only 
of  a  more  or  less  general  affection  of  the  genito- 
urinary tract.  Thus  in  cases  where  the  epididymes 
are  hard  and  swollen  and  the  cords  knotty  from 
tubercular  deposit,  the  finger  introduced  into  the 
rectum  will  probably  detect  a  hard  nodule  in  one 
or  both  of  the  vasa  efferentia.  This,  if  seen  post 
mortctii,  is  found  to  consist  of  a  tubercular  or 
cheesy  mass,  and  if  the  condition  have  advanced 
farther,  the  prostate  itself  may  have  become  in- 
volved :  there  may  be  either  separate  nodules  of 
tubercular  deposit  in  a  more  or  less  advanced  state 
of  cheesy  or,  more  rarely,  calcareous  degeneration  ; 
or  the  whole  gland  may  have  become  hollowed  out 
into  an  irregular  cavity,  filled  in  part  with  cheesy 
material,  and  discharging  pus. 

Symi'TOMS. — This  disease  may  begin  in  child- 
hood, or  in  adult  life.  Its  symptoms  are  most 
obscure.  At  first  there  are  probably  none  at  all  ; 
but  as  the  disease  advances,  there  will  arise  those 
of  tumour  of  the  prostate,  together,  perhaps,  with 
those  of  abscess  ;  that  is,  there  will  be  occasionally 
blood,  and  generally  pus,  in  the  urine  ;  frequency 
and  pain  in  micturition  ;  tenderness  and  swelling 
in  the  rectum,  and  so  forth.  Abscess  from  this 
cause  has  been  known  to  burst  into  the  peritoneum. 

Treatment. — The  treatment  can  only  be  pallia- 
tive, and  must  be  directed  to  the  relief  of  the 
symptoms  as  they  arise  ;  but  at  the  best  it  is 
unsatisfactory.  Occasionally  it  may  be  possible  to 
open  a  tubercular  abscess  through  the  perinsum, 
but  it  is  doubtful  how  far  such  a  procedure  is  to  the 
advantage  of  the  patient. 

6.  Prostatic  Calculi.— These  are  small  bodies, 
generally  multiple,  formed  in  the  glands  of  the 
prostate,  usually  late  in  life,  but  occasionally  in 
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comparatively  young  men.  They  probably  begin 
as  a  deposit  of  animal  matter  ;  but  later  they  are 
made  up  principally  of  phosphate,  and  partly  of 
carbonate,  of  lime.  They  may  produce  no  sym- 
ptoms at  all,  or  they  may  project  into  the  urethra, 
and  give  rise  to  great  irritation  at  the  neck  of  the 
bladder,  and  the  symptoms  of  vesical  calculus  ; 
such  will  also  be  present  if,  as  sometimes  happens, 
they  convert  the  whole  gland  into  a  single  cavity, 
in  which  the  calculi  lie  side  by  side.  In  this  case 
they  will  be  felt  through  the  rectum,  rubbing 
against  one  another  ;  and  indeed  prostatic  calculi, 
unless  they  be  very  small,  are,  as  a  rule,  to  be  felt 
in  this  situation.    See  Concretions,  p.  334. 

Vesical  calculi  of  considerable  size  may  become 
encysted  in  the  prostate  ;  and,  on  the  other  hand, 
prostatic  calculi  may  find  their  way  into  the  bladder. 
Prostatic  calculi  may  give  rise  to  abscess. 

If  any  treatment  be  required,  it  is  purely  surgical, 
and  must  consist  in  the  removal  of  the  stones  by 
forceps,  a  lithotrite,  or  a  perineal  incision. 

7.  Prostate,  Phleboliths  of.— The  patho- 
logist very  often  meets  with  phleboliths  in  the  veins 
surrounding  the  prostate,  the  result  no  doubt  of  old 
phlebitis. 

8.  Prostate,  Tumours  of. — The  so-called 
fibroits  tuinotirs  of  the  prostate  are  in  all  probability 
simply  local  hypertrophies,  and  are  composed 
principally  of  plain  muscular  tissue.  Cystic  disease 
is  described  as  a  pathological  rarity,  the  gland  being 
occupied  by  numerous  cysts,  containing  serous  or 
mucous  fluid.  Melanosis  of  the  gland  has  also  been 
observed.  Cancer  of  the  prostate  occurs  not  very 
infrequently,  and  is  usually  soft,  though  it  is  some- 
times hard  enough  to  be  worthy  of  the  name  of 
scirrhus.  The  writer  would  speak  with  great 
caution  of  malignant  tumours  of  the  prostate  ;  such 
as  he  has  himself  examined  have  been  cancers, 
with  a  very  irregular  arrangement  of  both  stroma 
and  epithelial  cells. 

Tumours  of  the  prostate  may  be  at  present  con- 
sidered as  beyond  the  reach  of  surgical  interference, 
though  suggestions  for  their  removal  have  been 
gravely  made  in  Germany. 

9.  Prostate,  Atrophy  and  Absence  of. — 
Atrophy  of  the  prostate  is  said  to  occur  as  the 
result  of  pressure,  sometimes  from  an  unascertained 
cause,  or  from  simple  senile  decay.  Congenital 
absence  of  the  prostate  has  also  in  rare  cases  been 
observed,  but  is  ofl  ttle  clinical  interest. 

R.  J.  GODLEE. 

PROSTRATION. (/ro,  forward;  and  sterno,  I 
stretch). — In  medical  science  this  word  is  used  to 
express  a  condition  of  system  in  which  the  bodily 
energies  as  a  whole,  or  the  more  active  of  them, 
have  so  completely  succumbed  to  the  effects  of 
injury,  disease,  or  powerful  emotional  influences, 
that  they  cannot  be  made  to  respond  to  ordinary 
stimuli.  See  Collapse  ;  Debility  ;  Exhaustion  ; 
Shock  ;  and  Syncope. 

PROTAGON.— &e  Lecithin. 

PROXIMATE  CAUSES  (proxivnts,  nearest).— 
A  synonym  for  the  immediate  or  exciting  causes  of 
disease. 

PRURIGO  (prurigo,  the  itch). 
Definition — Prurigo  is  a  severe  and  chronic 
disease    of  the    skin,    characterised    by  intense 


pruritus,  and  the  formation  of  large,  pale,  scattered 
papules. 

History  and  Symptoms.— Prurigo  is  com- 
paratively rare,  and  until  lately  was  overlooked  as 
a  distinct  disease  by  English  writers,  who  usually 
described  cases  of  it  as  those  of  congenital  eczema. 
This  is  explained  by  the  fact  that  the  disease  is 
often  masked  by  a  great  deal  of  superadded  ecze- 
matous  eruption,  which  is  much  aggravated  by  the 
scratching  of  the  patient.  '  In  every  case,'  says 
Hebra,  '  the  earliest  appearance  is  that  of  sub- 
epidermic  papules  as  big  as  hemp-seeds,  and 
recognised  rather  by  touch  than  by  sight,  since  they 
rise  but  little  above  the  level  of  the  skin,  and  do 
not  differ  from  it  at  all  in  colour. '  The  development 
of  these  papules  is  attended  by  intense  itching, 
and  consequently  the  tops  of  the  more  prominent 
ones  are  soon  scratched  off,  and  a  little  drop  of 
blood  escapes,  forming  a  .small  dark  crust  at  the 
summit  of  the  papule  ;  this  gives  to  the  disease  one 
of  its  characteristic  appearances.  When  the 
affection  has  lasted  for  a  considerable  time,  we 
notice  that  the  skin  becomes  dark  from  increased 
pigmentation,  and  at  the  same  time  thicker  and 
harder  than  normal,  so  that  it  is  difficult  to  pinch 
it  up  between  the  finger  and  thumb  ;  the  parts 
affected  become  more  or  less  eczematous,  so  that 
the  eruption  is  somewhat  masked  ;  and  the  lym- 
phatic glands  in  the  groin  become  enlarged. 

The  regions  of  the  body  most  commonly  aff^ected 
are  the  trunk,  the  buttocks,  and  the  extensor 
surfaces  of  the  limbs,  especially  the  forearms  and 
the  legs  below  the  knees.  The  scalp,  the  armpits, 
the  flexor  sides  of  the  wrists  and  elbows,  the  palms 
and  soles,  groins,  and  hams  are  generally  unaffected, 
even  in  severe  cases.  The  lines  and  furrows  of  the 
skin  become  more  plainly  marked  than  normal  on 
the  parts  attacked  ;  this  is  especially  noticeable  on 
the  backs  of  the  wrists  and  on  the  forehead,  which 
gives  the  patient  a  peculiar  expression  when  the 
face  happens  to  be  a  seat  of  the  disease.  The  skin 
assumes  a  rough  and  brawny  texture,  which  is 
more  easily  detected  by  touch  than  by  sight. 

Prurigo,  though  not  strictly  congenital,  appears 
first  at  a  very  early  age.  The  early  form  of  the 
eruption  is  veiy  often  like  that  of  lichen  urticatus  ; 
at  other  times  it  closely  resembles  a  papular  eczema. 
As,  however,  age  advances,  the  distinctive  cha- 
racters of  the  disease  become  more  marked.  The 
malady  is  generally  worse  in  the  winter  than  in  the 
summer,  and  in  a  severe  form  is  almost  incurable. 

In  addition  to  the  above-described  prurigo  of  the 
young,  we  also  meet  with  a  spurious  form  of  the 
malady  which  first  shows  itself  in  old  age,  and  is 
commonly  known  as  prurigo  senilis.  The  eruption 
in  this  case  is  greatly  aggravated,  if  not  entirely 
produced,  by  the  scratching  of  the  patient. 

Diagnosis. — The  word  '  prurigo  '  is  sometimes 
colloquially  misapplied  when  simple  pruritus  is 
ineant ;  thus  we  often  hear  the  expression  '  prurigo 
senilis '  used  when  no  eruption  is  present.  These 
cases  are  generally  either  examples  of  chronic  urti- 
caria or  of  senile  changes  in  the  cutaneous  nerves, 
leading  to  excessive  and  persistent  itching.  For 
the  reasons  already  indicated,  prurigo  is  more  often 
mistaken  for  severe  congenital  eczema  than  for  any 
other  disease.  Careful  examination,  however,  of 
those  parts  of  the  body  which  have  not  been  much 
scratched,  together  with  the  distribution  of  the 
eruption,  will  generally  lead  to  a  correct  diagnosis. 
The  malady  may  also  be  mistaken  for  scabies  or 
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phthiriasis,  but  in  both  these  diseases  the  parasite 
can  be  detected,  and  in  scabies  the  distribution  of 
the  eruption  and  the  history  of  the  case  are  quite 
different  from  those  of  prurigo. 

Treatment. — As  has  already  been  stated, 
prurigo,  in  a  severe  form,  is  incurable,  ljut  rest  in 
bed  for  a  few  weeks  always  has  a  markedly  bene- 
ficial effect.  The  itching  may  be  greatly  relieved 
by  warm  borax-  and  soda-baths,  followed  by  the 
inunction  of  carbolised  oil,  or  some  similar  appli- 
cation. Sometimes  a  very  weak  sulphur  ointment 
is  useful  in  relieving  the  itching  ;  also  a  weak 
ichthyol  ointment.  Internal  remedies  do  not 
appear  to  be  of  much  vahie.  It  is  necessary  to 
treat  the  eczema  which  is  so  frequently  associated 
with  the  disease.    Slv  Eczema. 

Robert  Liveing. 

PRURITUS  (pyuiio,  I  itch).— A  peculiar  dis- 
turbance of  sensation  arising  in  the  skin  and  in 
certain  mucous  membranes  characterised  by  itching 
and  giving  rise  to  a  desire,  which  may  become  un- 
controllable, to  stimulate  the  affected  surface  by 
scratching. 

Pruritus  may  be  produced  by  certain  well-recog- 
nised forms  of  irritation  :  thus  the  stimulation  pro- 
duced by  a  fly  moving  on  the  skin  or  the  application 
of  a  feather  may  cause  temporary  pruritus.  In 
such  cases  the  stimulation  of  certain  sensory  nerve- 
terminals  appears  plainl)'  to  be  the  cause  ;  and  the 
areas  of  the  body  in  which  pruritus  is  most  easily 
excited  do  not  necessarily  coincide  with  those  in 
which  tactile  sensation  is  most  highly  developed. 
In  many  forms  of  disease  of  the  skin  with  local 
manifestations,  pruritus  is  a  prominent  symptom. 
In  some  of  these  an  efficient  source  of  irritation  of 
the  sensory  nerves  is  obviously  present.  Thus,  in 
the  disease  especially  named  the  '  itch,'  the  pre- 
sence of  the  Acarus  scabiei,  its  products,  and  the 
resulting  inflammatory  exudation  furnish  an  ade- 
quate cause.  The  same  may  be  affirmed  of  pedicu- 
losis. In  many  other  diseased  conditions  such  as 
urticaria,  the  lichenoid  eruption  remaining  as  the 
result  of  urticaria,  and  lichen  planus,  the  exudation 
and  the  material  concerned  in  its  production  may 
bring  about  the  required  stimulation.  In  other 
forms  of  disease  of  the  skin,  morbid  changes,  widely 
diffused,  may  produce  a  similar  result,  as  in  cases 
of  general  eczema  and  pityriasis  rubra.  It  is  note- 
worthy that  diseases  producing  clinically  similar 
lesions  may  not  necessarily  cause  the  same  degree 
of  pruritus,  while  in  some  cases  the  symptom  of 
pruritus  may  be  entirely  absent.  Thus,  syphilis, 
producing  an  outburst  of  papular  lesions,  is  usually 
devoid  of  pruritus,  and  the  same  may  be  said  of 
certain  forms  of  cutaneous  tuberculosis  and  other 
granulomata.  It  may  be  imagined  that  the  infil- 
tration in  such  cases  destroys  the  nerve-terminals  in 
the  cutis  and  in  the  epidermis.  Pruritus  appears  to 
be  an  occasional  result  of  the  changes  characteristic 
of  senile  degeneration  of  the  skin.  In  so-called 
'  pruritus  senilis,'  the  possibility  of  pediculosis  and 
certain  other  conditions  must  always  be  carefully 
considered,  but  there  can  be  little  doubt  that  the 
degenerative  changes,  the  rupture  and  disappear- 
ance of  the  elastic-tissue  fibres  and  concomitant 
changes  in  the  connective-tissue  structures  of  the 
skin  may  produce  severe  pruritus. 

The  rubbing  and  scratching  which  are  the  instinc- 
tive consequences  of  pruritus  prociuce  in  their  turn 
secondary  changes  in  the  skin  of  the  nature  of 


lichenification  and  eczematisation,  whereby  renewed 
stimulation  of  the  sensory  nerves  is  produced,  the 
vicious  circle  is  completecl,  and  the  pruritus,  instead 
of  being  temporary,  becomes  permanent.  In  addi- 
tion, it  appears  to  be  the  case  that  the  habit  of 
pruritus,  or  at  any  rate  of  scratching,  may  be 
induced.  By  the  concurrence  of  these  causes 
certain  forms  of  disease  with  almost  specific  features 
originate.  It  is  probable  that  at  any  rate  some  of 
the  cases  of  prurigo  arise  in  this  way  ;  and  also 
some  of  the  forms  of  pruritus  genitalium,  ani, 
scroti,  vulva;,  &c.  In  this  group  of  diseases  the 
secondary  changes  are  so  severe,  the  cutis  becomes 
so  altered  in  structure  as  the  result  of  oedema,  vas- 
cular engorgement  and  cellular  infiltration,  the 
epithelium  is  so  much  destroyed  or  atrophied,  that 
the  disease  becomes  permanent  and  incurable. 

Pruritus  of  varying  degree  and  often  general  in 
distribution,  is  well  known  to  originate  as  the  con- 
sequence of  disease  of  internal  viscera.  Thus  the 
pruritus  associated  with  disturljances  of  the  liver, 
causing  chotemia  and  jaundice,  is  familiar.  It  is 
not  an  uncommon  feature  in  disease  of  the  kidney, 
and  is  possibly  most  severe  and  trying  to  the  patient 
in  certain  of  the  forms  of  glycosuria.  The  last 
mentioned  disease  is,  unfortunately,  specially  liable 
to  be  accompanied  by  pruritus  genitalium.  Certain 
diseases  of  the  nervous  system  are  also  accompanied 
by  pruritus,  when  mental  symptoms  are  present, 
especially  in  conditions  of  mental  depression.  The 
pruritus  is  occasionally  of  special  type  ;  it  may  Ije 
specially  localised,  and  the  condition  known  as 
'formication'  (p.  557)  may  be  a  feature.  Pruritus 
of  various  types  may  occasionally  be  produced  as 
the  consequence  of  the  taking  of  certain  drugs, 
such  as  opium.  Changes  in  temperature  have  a 
distinct  influence  on  pruritus  :  occasionally  cold  has 
the  effect  of  moderating  the  sensation,  at  other 
times  the  local  application  of  heat  soothes  an  attack. 
As  a  rule  pruritus  becomes  worse  when  the  vessels 
of  the  skin  are  dilated,  as  soon  after  going  to  bed. 
The  changes  of  temperature  in  summer  and  winter 
have  a  peculiar  effect  in  certain  persons,  producing 
what  is  known  as  pruritus  (vstivalis,  and  pruritus 
Iiieinalis,  forms  of  the  affection  with  very  peculiar 
features. 

Treatment. — The  treatment  consists,  in  the 
first  instance,  of  removing  all  appreciable  causes  of 
irritation  of  the  skin.  The  cure  of  scabies  or 
pediculosis,  if  present,  must  be  undertaken,  and  it 
should  be  remarked  that  many  obscure  cases  of 
pruritus  depend  upon  unrecognised  scabies  or  pedi- 
culosis vestimentorum,  pubis,  &c.  Equally  clearly 
the  treatment  of  such  conditions  as  urticaria,  eczema, 
lichen  planus,  when  present,  underlies  the  cure  of 
pruritus.  A  disease  which  has  much  to  do  with  the 
causation  of  the  localised  varieties  of  pruritus,  such 
as  the  pruritus  genitalium,  is  seborrhcea  and  the 
dermatitis  associated  with  it.  This  condition  should 
never  be  neglected,  and  frequently  antiseborrhoic 
remedies  will  be  the  most  effective  way  of  relieving 
pruritus.  As  glycosuria  is  the  most  common  of  the 
general  conditions  producing  pruritus,  a  careful 
examination  of  the  urine  for  sugar  should  always  be 
undertaken,  and  if  found,  treatment  on  antidiabetic 
lines  is  often  very  successful.  Appropriate  treat- 
ment must  also  be  adopted  in  cases  where  the 
pruritus  is  associated  with  hepatic  disturbances, 
dyspepsia,  or  Bright's  disease.  Of  local  remedies 
in  cases  of  general  pruritus,  by  far  the  most  useful 
are  simple  or  medicated  baths.    Warm  baths,  bran- 
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baths,  and  alkaline  baths,  are  all  of  great  service, 
and  in  other  cases  the  bath  may  be  medicated  by 
the  addition  of  the  liquor  picis  carbonis,  the 
oleum  betuljE  albae,  or  other  antipruritic  volatile 
oils  or  oleo-resins.  A  soap  containing  balsam  of 
peru,  camphor,  and  sulphur  (of  each  5  per  cent.)  is 
often  of  great  service,  used  with  the  bath.  After 
the  bath  the  skin  should  be  dried  very  gently,  and 
the  surface  must  not  be  allowed  to  cool  rapidly  or 
to  feel  chilled.  The  use  of  a  simple  dusting 
powder  is  agreeable,  and  the  patient  should  rest  as 
long  as  is  possible.  The  application  of  lotions 
externally  is  very  useful  in  the  treatment  of  pruritus. 
Of  the  antipruritic  remedies  so  used,  carbolic  acid  is 
one  of  the  best,  and  may  be  applied  in  the  strength 
of  I  in  40  or  I  in  80  with  the  addition  of  glycerine 
(10  per  cent,  to  50  per  cent.)  ;  perchloride  of  mer- 
cury (I  :  1,000,  or  I  :  2,000),  and  the  liquor  picis 
carbonis  are  all  of  service.  Such  remedies  also  as 
menthol,  thymol,  camphor  and  chloral  hydrate 
(equal  parts  rubbed  together  till  liquefied)  are  of 
much  service,  and  may  be  applied  with  care,  or 
added  to  starch-powder  in  various  dilutions  and 
dusted  on  the  surface.  In  cases  of  przirilzis  geniia- 
liuni,  the  application  of  strong  solutionsof  subacetate 
of  lead,  of  nitrate  of  silver  ( I  per  cent,  to  4  per  cent. ) 
in  water,  and  the  compound  tincture  of  benzoin 
have  all  been  found  of  service.  Ointments  contain- 
ing mercury,  sulphur  or  carbolic  acid  are  frequently 
of  great  service  applied  to  the  parts  in  pruritus  of 
the  perinaeum.  The  local  application  of  water  as 
hot  as  it  can  be  borne  to  the  scrotum  or  vulva  fre- 
quently gives  temporary  relief.    See  Eczema. 

Internal  remedies  in  the  treatment  of  pruritus 
should  be  avoided  if  possible,  or  used  with  caution, 
so  as  to  avoid  establishing  a  habit  of  taking  drugs 
and  the  well-known  evil  results.  The  drugs  found 
to  be  of  most  service  are  Cannabis  Indica,  opium  and 
its  alkaloids,  and  cocaine.  Good  effects  have  also 
been  obtained  by  the  use  of  nerve-depressants  such 
as  phenazone  and  acetanilide. 

James  Galloway. 

PRUSSIC  ACID,  Poisoning  by.— Synon.  : 
Fr.  Einpoisonneinent  par  F Acide  Cyanhydi-iqtie  ; 
Ger.  Cyanwasser staff saiiyevergiftiing. 

Prussic  or  hydrocyanic  acid  is  one  of  the  best 
known  and  most  deadly  of  poisons.  In  the  an- 
hydrous condition  it  is  stated  to  kill  with  almost 
lightning-like  rapidity.  Prussic  acid  is  met  with  in 
commerce  only  in  a  diluted  state.  In  this  country 
two  strengths  of  prussic  acid  are  usual,  the  Pharma- 
copceial  acid  containing  2  per  cent.,  and  the 
so-called  Scheele's  acid  containing  about  4  per  cent. , 
of  anhydrous  prussic  acid  in  aqueous  solution.  The 
soluble  cyanides,  .more  especially  cyanide  of  potas- 
sium, largely  used  by  photographers  and  by  electro- 
platers,  are  common  articles  of  commerce,  and 
produce  the  same  deadly  results  as  the  acid  itself. 
The  fatal  dose  of  prussic  acid  is  the  equivalent  of 
less  than  one  grain  of  the  anhydrous  acid. 

Anatomical  Characters. — In  persons  who 
have  died  of  prussic-acid  poisoning,  the  eyes  are 
glistening  ;  the  extremities  are  blue  ;  the  face  is 
pale  or  livid  ;  and  the  lips  are  cyanosed.  The 
blood  throughout  the  body  has  frequently  the 
peculiar  odour  of  the  acid,  and  is  of  a  dull  hue, 
with  a  peculiar  bluish  cast — a  glimmering  appear- 
ance. The  stomach  is  sometimes  reddened,  but 
not  more  than  is  common  after  other  asphyxial 
modes  of  death. 


Symptoms. — In  fatal  doses  the  symptoms  of 
prussic-acid  poisoning  set  in  very  speedily  ;  and  in 
consequence  of  the  readiness  with  which  this  poison 
is  absorbed  from  the  alimentary  canal,  and  diffused 
throughout  the  circulation,  the  onset  of  symptoms 
is  reckoned  by  seconds  rather  than  by  minutes. 
Occasionally  the  patient  may  be  able  to  walk  into 
an  adjoining  room,  to  compose  himself  in  bed,  or 
perform  like  actions  ;  but  it  is  rarely  that  he  will 
have  time  to  dispose  of  the  cup,  glass,  or  bottle  in 
which  the  poison  was  contained,  before  he  is  taken 
seriously  ill.  The  symptoms  may  be  divided  into 
three  stages.  The  fiist  stage  is  very  brief,  and 
manifests  itself  by  difficult  respiration,  slow  cardiac 
action,  with  a  tendency  of  the  heart  to  stop  in 
diastole,  while  its  beats  are  irregular.  There 
is  disturbed  cerebration,  and  an  awe-stricken 
aspect  of  countenance.  This  preliminary  stage 
speedily  ushers  in  the  second  or  convulsive  stage, 
the  onset  of  which  is  occasionally  signalised  by  a 
piercing  shriek,  though  this  is  less  frequently  ob- 
served in  man  than  in  animals.  With  widely 
dilated  pupils,  the  patient  is  suddenly  thrown  into 
violent  clonic  and  tonic  convulsions.  The  respira- 
tion is  marked  by  shortness  of  inspiration,  and 
prolonged  efforts  at  expiration.  The  countenance 
becomes  cyanotic.  Vomiting  is  commonly  ob- 
served ;  and  the  urine,  fasces,  and  even  semen  in 
the  male  are  spasmodically  evacuated.  The  patient 
now  sinks  down,  probably  in  a  state  of  unconscious- 
ness, and  with  complete  loss  of  muscular  power. 
The  convulsive  stage  speedily  passes  into  the  third, 
or,  as  it  may  be  termed,  asphyxial  stage,  with 
slow,  gasping,  stertorous  respiration,  extreme  col- 
lapse, loss  of  pulse,  and  more  or  less  complete 
paralysis  of  motion.  The  skin  is  cold,  clammy, 
and  cyanosed.  Death  may  be  ushered  in  with 
irregular  spasms.  The  onset  of  symptoms  being 
rarely  delayed  beyond  one  or  two  minutes,  death 
may  occur  within  two  or  three  minutes  more. 
Power  of  volition  is  rarely  continued  in  fatal  cases 
for  more  than  two  minutes  after  taking  the  poison. 
Fifteen  minutes  is  the  longest  interval  which  has 
been  known  to  elapse  between  the  taking  of  the 
poison  and  the  commencement  of  symptoms  ;  and 
then  the  patient  recovered.  Should  the  patient 
survive  for  thirty  minutes,  good  hopes  may  be 
entertained  of  recovery.  The  longest  period  which 
is  known  to  have  elapsed  between  the  taking  of 
the  poison  and  death  was  one  hour  and  a  quarter. 

Diagnosis. — This  is  rarely  difficult.  The  fou- 
droyant  character  of  the  illness,  and  the  usually 
speedy  death  of  the  patient,  coupled  with  the 
peculiar  odour  of  the  acid,  and  the  finding  of  a 
cup  or  glass  containing  the  remnants  of  the  dose, 
seldom  leave  any  doubt  as  to  the  nature  of  the 
case.  Nitro-benzol  poisoning  closely  simulates 
prussic-acid  poisoning,  however,  except  that  the 
onset  of  symptoms  is  generally  much  lat^r  in  nitro- 
benzol  poisoning  than  when  prussic  acid  has  been 
taken.  Nevertheless,  when  crude  bitter-almond 
oil,  impure  from  the  presence  of  prussic  acid,  has 
been  swallowed,  the  close  similarity  between  the 
odour  of  the  oil  and  that  of  nitro-benzol  may  lead 
to  error.  Fortunately,  the  same  treatment  may  be 
adopted  in  both  cases. 

Prognosis. — This  in  all  cases  is  very  doubtful ; 
and  no  general  rules  can  be  laid  down. 

Treatment. — Prompt  inhalation  of  the  fumes 
of  ainmonia  should,  if  possible,  never  be  neglected. 
The  successive  administration  of  a  solution  of  the 
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mixed  per-  and  proto-salts  of  iron,  followed  hy  an 
alkaline  carbonate,  so  as  to  convert  the  acid  into 
an  inert  ferrocyanide,  has  been  recommended  on 
purely  chemical  grounds.  There  is,  however, 
seldom  or  never  time  to  admit  of  this  elaborate 
treatment.  A  more  practicable  mode  is  to  treat 
the  patient  with  alternate  douches  of  warm  (115° 
F. )  and  cold  water,  so  as  to  stimulate  the  respira- 
tory functions ;  artificial  respiration  may  also  be 
employed,  together  with  friction  of  the  limbs.  An 
emetic  should  be  administered.  A  hypodermic 
injection  of  twenty  minims  of  a  5  to  10  per  cent, 
solution  of  sodium  thiosulphate  ('hypo'),  or  a 
few  minims  of  solution  of  hydrogen  peroxide  may 
be  employed.  Faradic  currents  of  electricity  to  the 
cardiac  region  should  not  be  neglected.  Atropine 
is  not,  as  has  been  asserted,  a  true  physiological 
antidote  to  prussic  acid  ;  but,  injected  subcuta- 
neously,  it  may  be  of  use  as  a  respiratory  stimu- 
lant. In  spite  of  all  treatment,  the  patient  usually 
succumbs. 

Thomas  Stevenson. 

PSAMMOMA  (\pdtMtJ.oi,  sand). — A  meningeal 
fibroma  containing  calcareous  masses  arranged  in 
concentric  laminje.    See  Concretions. 

PSEUDO-  (<|/6uSTjs,  false). — This  is  used  as  a 
prefix  to  various  names  of  conditions,  and  signifies 
that  they  simulate  certain  diseases  or  conditions 
from  which  in  their  real  nature  they  differ  essen- 
tially ;  for  example,  pseudo-angina,  pscitdo-asthnia, 
and  pseudo-(yesis. 

PSEUDO-BULBAR  PARALYSIS.— Labio- 

GLOSSO-LARYNGEAL  PARALYSIS. 

PSEUDO-CYESIS  (>|/€u5-i)s,  false;  and  kutjo-is, 

pregnancy). — A  synonym  for  spurious  pregnancy. 
See  Pregnancy,  Diseases  and  Disorders  of. 

PSEUDO-HYPERTROPHIC  MUSCULAR 
PARALYSIS.— 5«6-  Myopathy. 

PSEUDO-TABES. -A  term,  signifying  false 
tabes  or  locomotor  ataxy,  which  was  formerly  given 
to  certain  forms  of  multiple  neuritis  occurring  more 
especially  after  poisoning  by  alcohol,  arsenic,  or  as 
a  sequel  of  diphtheria  ;  in  which  the  paralytic 
symptoms  are  generally  slight,  but  where  the  mus- 
cular sense  and  other  modes  of  sensibility  are  more 
or  less  involved,  with  the  result  of  producing  an 
ataxic  condition  of  the  limbs.  See  Neuritis, 
Multiple. 

PSILOSIS  (i|/iA(is,  bare).— Synon.  :  Psi/osis 
Lingiiie  et  MucoslS  hdestini  ;  Popularly  known  in 
the  East  as  '  Sprue,'  a  word  used  by  the  Dutch  and 
Lowland  Scotch,  which  has  reference  to  the  sym- 
ptoms in  the  mouth. 

Definition. — A  chronic  disease  of  the  digestive 
tract,  occurring,  so  far  as  is  known,  only  in  certain 
parts  of  .^sia  and  the  West  Indies  ;  unattended  by 
fever  ;  the  most  marked  symptoms  being  diarrh(ea, 
rawness  and  soreness  of  the  tongue  and  throat, 
with  a  disposition  to  superficial  ulcerations  of  the 
buccal  mucous  membrane,  the  presence  of  dyspeptic 
symptoms  of  various  kinds,  the  passage  of  charac- 
teristic frothy,  yellowish,  or  greyish-yellow,  pul- 
taceous  stools,  progressive  debility  and  emaciation  ; 
and,  in  unfavourable  cases,  terminating  in  death 
from  atrophy  and  exhaustion  ;  the  disease  in  such 
cases  usually  lasting  over  several  years. 


/Etiology. — The  disease  is  climatic.  Cases 
occur  in  Ceylon,  the  Straits  Settlements,  Indo- 
China,  Java,  Manila,  and  apparently  the  whole 
coast  of  China,  more  particularly  the  south.  It  is 
more  rarely  met  with  in  the  West  Indies  and  Japan. 
The  cause  is  unknown,  but  the  probability  of  a 
bacterial  origin  is  considerable.  In  one  case  the 
writer  found  that  a  particular  rod-shaped  bacterium 
prevailed  in  the  motions  in  numbers  over  the  other 
organisms  in  proportion  as  the  disease  was  aggra- 
vated ;  and  in  cultivation-experiments  this  orga- 
nism liquefied  the  gelatine  with  great  rapidity.  In 
two  other  cases  under  the  writer's  care,  Wethered 
found  a  similar-shaped  bacterium  present  in  almost 
pure  cultivations  in  enormous  quantities. 

Anatomical  Characters. — In  fatal  cases  the 
small  intestine  is  thin,  shining,  and  translucent  ; 
generally  in  a  condition  recognised  as  atrophic,  and 
lined  by  a  covering  of  mucoid  material  which  gives 
to  the  gut  a  peculiar  velvety  feel  when  handled,  as 
though  there  had  been  some  thickening  of  the 
coats,  which,  however,  does  not  occur.  In  one 
case  of  the  writer's  the  stomach,  duodenum,  upper 
part  of  jejunum,  and  large  intestine  were  found 
practically  healthy.  The  tongue  was  found  to  be 
denuded  of  its  epithelium  in  certain  circumscribed 
parts.  The  whole  of  the  oesophagus  was  exten- 
sively diseased,  the  lining  and  glandular  epithelium 
of  the  tube  being  entirely  destrr)yed,  and  the  surface 
formed  by  the  Ijare  submucosa.  In  the  lower  part 
of  the  jejunum  there  was  slight  inflammatory  exu- 
dation around  Lieberkiihn's  crypts,  with  a  little 
destruction  of  the  follicles  at  some  parts.  In  the 
ileum  the  mucosa  was  almost  entirely  destroyed,  its 
place  being  taken  by  a  soft  structureless  substance. 
The  submucosa  was  thickened,  and  contained  an 
abundance  of  fibrous  tissue  of  a  solid  character. 
The  coats  of  the  blood-vessels  were  thickened — a 
condition  of  sclerosis  (Wethered). 

Symptoms. — The  symptom  to  which  the  patient's 
attention  is  most  directed  is  the  occurrence  of 
diarrhoea,  which  varies,  however,  very  greatly  in 
different  cases.  Sometimes  it  begins  insidiously, 
the  one  irregular  loose  motion  in  the  morning 
scarcely  attracting  attention,  and  it  might  be  over- 
looked entirely  if  it  were  not  for  other  symptoms 
associated  with  it,  such  as  griping  and  general 
uneasiness.  In  other  cases  the  diarrhoea  is  more 
marked  from  the  beginning,  the  patient  having 
several  loose  motions  during  the  early  morning 
without  any  further  diarrhcea  until  the  following 
day.  There  are  cases,  on  the  other  hand,  of  which 
the  writer  has  observed  some  well-marked  exam- 
ples, in  which  the  disease  begins  with  a  sudden 
acute  diarrhcea  which  lasts  unchecked  by  remedies, 
within  a  short  time  other  characteristic  symptoms 
being  observed.  The  extent  of  diarrhcea  frequently 
bears  no  proportion  to  the  other  symptoms,  being 
sometimes  comparatively  slight  in  otherwise  well- 
marked  cases.  The  motions  are  characteristic.  At 
the  outset  they  may  consist  of  a  copious  discharge 
of  a  pale  straw-coloured  yellowish  fluid,  which  is 
passed  especially  in  the  early  morning,  causing 
considerable  weakness.  During  the  day  this  diar- 
rhrea  ceases,  the  patient  feels  gradually  stronger  as 
the  day  advances,  and  towards  the  afternoon  he 
usually  feels  quite  well.  In  this  way  he  may  neglect 
his  condition  entirely  for  a  period  of  many  months, 
during  which  time  he  is  gradually  but  steadily 
losing  strength  and  weight.  Sooner  or  later,  but 
sometimes  at  the  beginning,  the  motion  is  more 
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characteristic  of  the  disease,  consisting  of  the  dis- 
charge of  large  quantities  of  a  pultaceous  mass, 
frequently  of  a  putty  or  slate  colour,  sometimes 
pale  yellow,  sometimes  brown.  During  periods  of 
aggravation  this  large  pultaceous  discharge  may 
contain  an  admixture  of  minute  thread-like  portions 
of  a  whitish  substance.  The  motions  have  always 
a  tendency  to  be  frothy.  When  they  consist  of  the 
abundant  putty-coloured  pultaceous  mass,  the  trothy 
appearance  is  seen,  the  surface  being  often  found 
covered  with  air-bubbles  of  various  sizes,  as  if  a 
process  of  active  fermentation  were  going  on. 
Stools  of  this  latter  quality  are  characteristic  of 
the  fully-developed  stage  of  the  disease.  In  cases 
that  do  badly,  the  motions,  during  this  stage,  may 
vary  considerably  from  time  to  time,  sometimes 
being  of  a  watery  or  a  dirty  brown  colour,  and  at 
other  times  of  a  light  yellow,  with  intervals  of  the 
return  of  the  pultaceous  stool,  which  is  found  to 
contain,  if  carefully  examined,  portions  of  whatever 
food  the  patient  is  taking  passed  quite  unchanged. 
Even  when  allowance  is  made  for  the  large  quantity 
of  watery  discharge  in  the  motions,  the  quantity 
passed  is  out  of  proportion  to  the  amount  of 
nourishment  taken,  showing  habitual  deficiency  of 
absorption  in  the  intestine. 

Early  in  the  disease,  and  simultaneously  with  the 
disordered  condition  of  the  bowels,  the  patient's 
mouth  usually  becomes  tender.  At  first  there  may 
be  simply  intolerance  of  hot  food  (as  regards 
temperature),  or  of  hot  condiments,  or  of  alcoholic 
drinks.  Pepper,  sherry,  &c.,  burn  his  mouth,  the 
tongue  particularly.  At  the  same  time  the  tip  of 
the  tongue  is  felt  to  be  tender  when  pressed 
against  the  teeth,  and  this  tenderness  may  lead  to 
a  slight  defect  of  articulation.  In  the  early  stages 
the  tongue  may  be  observed  to  be  covered  with  a 
shining  white  fur,  which  being  defective  at  certain 
parts  shows  patches  of  a  bright  red  ;  the  tip 
particularly,  as  well  as  the  sides,  being  of  a  bright 
rosy  red  colour,  while  the  under  surface  is  seen  to  be 
redder  than  usual,  and  frequently  with  the  redness 
accentuated  at  certain  spots.  As  the  disease  pro- 
gresses the  fur  gradually  disappears,  large  papillae 
being  prominent  for  a  time.  While  this  process 
is  going  on,  there  may  develop  on  any  part  of  the 
tongue,  but  more  usually  on  and  under  the  tip  and 
at  the  sides,  characteristic  superficial  ulcers,  which, 
while  they  destroy  the  investing  epithelium,  do  not 
extend  into  the  subjacent  tissue.  These  painful 
superficial  ulcerations  may  vary  in  size  from  a  pin's 
head  to  a  threepenny  piece,  or  may  be  even 
larger,  the  larger  ones  being  usually  found  in  the 
mucous  membrane  of  the  cheek.  The  gums  may 
become  swollen,  tender,  and  prone  to  Ijleed. 
Sometimes  one  solitary  ulcerated  patch  may  exist 
on  the  mucous  membrane  of  the  cheek  or  lip. 
Eventually  the  fur  completely  disappears  from 
the  tongue,  which  becomes  apparently  entirely 
denuded  of  epithelium,  no  papillre  being  visible, 
and  the  whole  surface  presenting  a  dull  red  colour, 
more  or  less  traversed  by  longitudinal  and  trans- 
verse furrows,  the  portions  between  these  furrows 
being  smooth.  In  some  cases,  in  the  advanced 
disease  the  tongue  is  very  red,  dry,  glazed,  and 
shining,  and  may  or  may  not  present  cracks  and 
crevices.  There  are  rare  cases  in  which  the  affec- 
tion of  the  tongue  is  almost  the  only  symptom 
present,  there  being  no  marked  symptoms  of  diar- 
rhoea, although  the  motion  when  examined  will  be 
found  to  be  slightly  altered  in  colour  or  consistence. 


The  patient  in  these  cases  complains  bitterly  of  the 
irritability  of  the  mouth  and  soreness  of  the  tongue, 
but  does  not  otherwise  feel  especially  distressed. 
The  extreme  anosmia  which  sometimes  becomes  a 
prominent  symptom  produces  a  peculiar  appearance 
in  the  tongue,  the  part  towards  the  tip  being  of 
a  pale  tallow-like  colour.  At  this  stage  the  mucous 
membrane  of  the  cheeks,  lips,  and  palate  (where 
not  the  seat  of  superficial  ulceration)  is  of  a  dull, 
very  pale  yellow  colour. 

In  a  case  of  the  writer's,  the  number  of  red 
corpuscles  was  reduced  to  2,000,000  per  cm.,  the 
proportion  of  white  corpuscles  to  red  being  i  in  160. 
There  was  68  per  cent,  of  hcemoglobin.  After  a 
month  of  milk-diet  the  red  corpuscles  had  increased 
to  3,580,000  per  cm.,  the  proportion  of  white 
corpuscles  to  red  being  i  in  190,  while  the  haemo- 
globin was  65  per  cent. 

The  rawness  is  not  always  confined  to  the  tongue. 
The  passage  of  hot  food  or  drink  may  be  painfully 
felt  in  the  whole  course  of  the  gullet,  the  tender 
condition  of  this  tube  sometimes  rendering  the 
swallowing  of  solid  morsels  extremely  painful  and 
difficult,  and  giving  rise  to  prolonged  and  painful 
hawking,  coughing,  and  sometimes  vomiting.  This 
condition  occasionally  develops  early,  and  may  be 
out  of  all  proportion  to  the  other  symptoms,  the 
patient  sometimes  requiring  to  get  up  five  or  six 
times  during  the  night  to  rinse  his  mouth  with 
water  in  order  to  relieve  the  dry  hot  sensation  from 
which  he  suffers. 

At  an  early  stage  of  the  disease  dyspeptic  sym- 
ptoms  develop,  and  sometimes  give  rise  to  much 
distress,  the  patient  being  troubled  with  flatulence, 
heartburn,  and  sour  eructations.  He  suffers  from  a 
capricious  appetite,  sometimes  characterised  by  a 
craving  for  meat.  After  the  disease  has  lasted 
some  time  and  when  the  will  is  weakened  from 
the  progressive  debility,  frequently  he  cannot 
be  restrained  from  indulging  in  various  kinds  of 
highly  indigestible  foods,  which  are  found  in  the 
stools  absolutely  unchanged,  and  which  increase 
his  sufferings  and  weakness  by  exciting  considerable 
diarrhoja. 

The  mental  condition  of  the  patient  is  note- 
worthy. He  is  irritable,  frequently  depressed,  and 
towards  the  later  stages  of  the  disease  often  ex- 
tremely difficult  to  manage,  refusing  to  acknowledge 
the  gravity  of  his  condition,  and  insisting  on  indul- 
gence in  foods  which  he  cannot  digest. 

Course  and  Termin.\tions.— The  disease  is 
essentially  a  chronic  one,  being  unattended  by 
fever.  The  urine  is  usually  free  from  albumen. 
The  liver  gradually  shrinks  in  size,  and  eventually 
it  becomes  very  small ;  but  there  is  no  reason  to 
believe  that  this  organ  is  primarily  at  fault.  Such 
post-mortem  evidence  as  has  been  obtained  nega- 
tives the  idea  that  the  frequent  paleness  of  the 
motions  is  due  to  any  affection  of  the  liver. 

The  abdomen,  except  at  the  beginning  and  the 
end  of  the  disease,  is  usually  tumid,  bulging  in  the 
epigastrium,  tympanitic,  giving  a  soft  doughy 
feeling  to  the  touch  ;  the  tumidity  being  more 
noticeable  as  the  patient  progressively  emaciates. 
The  disease,  which  may  last  for  a  period  of  years, 
is  attended  by  general  atrophy  and  anaemia,  the 
subcutaneous  fat  gradually  disappearing  till  the 
patient  reaches  an  extreme  stage  of  emaciation, 
which,  combined  with  the  projecting  eyes,  pearly 
conjunctiva,  and  extreme  pallor,  gives  rise  to  a 
peculiar  and  characteristic  appearance.  In  the  later 
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stages,  and  while  recovery  is  still  possible,  there 
may  be  considerable  oedema  of  the  legs,  with  a 
rough  harsh  skin.  In  fatal  cases  the  patient  usually 
sinks  with  great  slowness,  death  being  mainly  brought 
about  by  his  being  essentially  starved  to  death,  the 
processes  of  digestion  and  absorption  having  been  for 
a  considerable  time  almost  entirely  annihilated. 
Shortly  before  death  blood  and  mucus  may  be  found 
in  the  stools,  attended  by  considerable  pain  in  the 
rectum. 

Diagnosis. — This  disease  might  possibly  be 
mistaken  for  dysentery  by  the  inexperienced,  and 
is  apt  to  be  confounded  with  various  forms  of  diar- 
rhoea which  are  common  in  the  tropics.  In  chronic 
dysentery,  the  mucus  in  the  stools,  the  evidence  of 
local  irritation  in  the  colon,  inclination  to  strain, 
and  the  previous  history  of  the  attack,  together  with 
the  absence  of  the  characteristic  symptoms  of 
psilosis,  ought  to  be  sufficient  to  prevent  any  con- 
fusion between  the  two  diseases.  At  the  beginning 
of  the  malady  it  might  be  difficult  to  distinguish 
psilosis  from  other  forms  of  diarrhoea,  but  after  a 
time  the  condition  of  the  tongue,  mouth,  andgullet, 
and  the  characteristic  pultaceous  stools  which  have 
been  described,  ought  to  be  sufficient  to  establish  the 
diagnosis.  In  simple  diarrhcea  of  the  tropics  there 
are  not  present  the  peculiar  local  changes  in  the 
epithelium  of  the  tongue  and  mucous  membrane  of 
the  mouth,  nor  are  the  symptoms  in  the  gullet 
present  which  are  characteristic  of  psilosis  ;  and 
those  who  are  experienced  in  both  affections  should 
have  little  difficulty  in  distinguishing  the  frothy  pul- 
taceous masses  of  the  latter  disease.  The  peculiar 
changes  in  the  mouth  and  throat  are  typical  and 
distinctive.  In  the  last  stages  of  psilosis  and  of 
prolonged  tropical  diarrhoea  the  symptoms  of  ex- 
haustion and  emaciation  are  much  the  same  ;  and 
in  chronic  exhausting  diarrhcea  the  tongue  may  be- 
come bare  and  raw,  with  the  formation  of  numerous 
aphthous  spots  in  the  mouth,  which  still  further 
tends  to  obliterate  the  lines  of  distinction  between 
the  diseases  in  the  fatal  stages.  In  such  cases  it  is 
necessary  to  take  into  account  the  previous  history 
of  the  case. 

Prognosis. — Psilosis  is  always  a  grave  disease, 
its  gravity  increasing  in  proportion  to  the  age  of  the 
patient.  In  the  earlier  stages  it  is  very  difficult  to 
get  the  sufferer  to  realise  the  serious  nature  of  his 
malady.  Patients  under  forty,  who  are  willing  to 
undergo  the  self-denial  of  suitable  treatment,  will 
probably  recover,  particularly  if  they  remove  to  a 
temperate  climate  ;  but  relapses  are  apt  to  occur  for 
one  or  two  years  after  recovery  is  apparently  com- 
plete, particularly  if  the  patient  returns  to  a  country 
where  the  disease  is  endemic.  In  patients  who  are 
middle-aged,  and  particularly  in  those  who  are  over 
fifty,  the  gravity  of  the  disease  is  much  increased  ; 
but  even  at  this  age,  if  the  constitution  has  been 
naturally  strong,  permanent  recovery  may  take 
place  even  in  cases  in  which  the  disease  has  lasted 
a  considerable  period.  In  all  cases,  even  the 
slightest,  it  is  advisable  to  point  out  to  the  patient 
and  his  friends  that  the  seriousness  of  the  case  is  out 
of  proportion  tothemereamount  of  diarrhcea  present. 

Treatment. — The  treatment  which  has  been 
found  on  empirical  grounds  to  answer  best  is  in 
accordance  with  what  has  been  recently  ascertained 
in  connection  with  the  morbid  condition  of  the  small 
mtestine.  The  object  is  to  give  the  weakened 
bowel  (ileum)  as  complete  rest  as  possible.  The 
patient  should  be  instructed  to  keep  his  bed  for 


several  weeks,  after  which  period  the  probable  im- 
provement of  the  symptoms  usually  permits  his 
spending  part  of  the  day  on  the  sofa  or  in  an  easy 
chair  ;  but  experience  has  shown  that  there  is 
great  advantage  in  maintaining  the  recumbent 
posture  for  some  time.  The  abdomen  should  be 
covered  with  a  thin  layer  of  cotton  wool  kept  in 
place  by  a  flannel  bandage,  and  the  patient  at  once 
put  on  an  exclusive  milk-diet.  The  milk  should  be 
sipped  slowly,  must  be  pure  and  fresh,  and  should 
be  slightly  warmed.  It  is  given  in  half-pint  doses 
at  regular  intervals  from  7  A.M.  until  10  p.m.  A 
small  person  will  do  very  well  with  four  pints 
daily,  which  is  about  the  minimum  quantity  ;  but 
the  usual  quantity  to  begin  with  is  five  or  five  and 
a  half  pints.  Should  the  patient  be  unable  to  take 
half  a  pint  at  once,  a  smaller  amount  should  be 
given,  and  the  intervals  between  each  shortened,  so 
that  he  may  still  take  the  desired  quantity  each  day. 
The  milk  may  be  boiled,  if  wished,  and  some 
patients  prefer  it  aerated ;  the  aeration  being 
efi^ected  in  a  gasogene  or  by  '  sparklets,'  and  not  by 
dilution  with  aerated  waters.  When  the  patient  is 
unable  to  take  a  sufficient  quantity  of  milk  to  in- 
crease his  strength  it  is  useful  to  have  the  amount  of 
fluid  reduced  by  evaporation.  This  is  done  by 
warming  the  milk  in  a  '  Bain  Marie  '  until  it  is 
reduced  to  half  its  original  bulk.  It  must  not  be 
allowed  to  boil,  and  requires  to  be  constantly  stirred, 
both  during  the  process  of  evaporation  and  until  it 
has  cooled.  In  favourable  cases  the  improvement 
begins  to  be  evident  within  a  few  days  ;  the  sore- 
ness disappears  from  the  mouth  ;  the  motions 
become  gradually  more  consistent,  until  eventually 
they  become  solid,  the  colour  remaining  for  some 
time  white  and  creamy-looking.  It  has  been  shown 
by  the  writer  that  this  whiteness  of  the  motions, 
which  may  continue  over  long  periods  during  con- 
valescence, is  not  due  to  absence  of  bile.  When  the 
motions  l)ecome  solid,  the  quantity  of  milk  is  gradu- 
ally increased  until,  in  an  adult,  eight  pints  or  even 
more  are  given.  After  a  few  weeks  there  is  usuallv 
considerable  constipation,  giving  rise  to  pain  and 
soreness,  and  frequently  necessitating  the  use  of  an 
enema.  At  this  period  rhagades  are  apt  to  form  at 
the  anus,  and  may  require  to  be  touched  with  nitrate 
of  silver.  After  the  bowels  have  remained  regular 
for  five  or  six  weeks,  gradual  additions  are  made  In 
the  diet  ;  but  here  we  find  much  difference  in 
the  idiosyncrasies  of  individual  patients.  A  small 
quantity  of  bread  is  first  allowed,  beginning  with 
two  ounces  daily,  and  if  that  produces  no  symptoms 
the  amount  is  gradually  increased  to  eight  or  nine 
ounces  per  day.  If  this  is  well  borne  the  patient 
may  be  tried  cautiously  with  boiled  white  fish — 
whiting,  haddock,  or  sole.  The  next  change  in 
diet  should  be  a  few  ounces  of  chicken  or  partridge, 
and  after  some  days  this  may  be  alternated  with 
boiled  mutton,  after  which  time  cauliflower  may  be 
tried,  and  light  farinaceous  puddings  in  place  of 
part  of  the  bread.  About  the  same  time  that  fish 
is  given  fruit  may  be  tried,  bananas  or  grapes,  the 
skins  and  seeds  being  rejected.  The  writer  has  had 
cases  in  which  large  quantities  of  strawberries  could 
be  taken  with  milk,  when  other  additions  to  the 
milk  disagreed,  and  in  consequence  more  milk 
could  be  taken  and  rapid  improvement  of  the 
patient  took  place.  In  connection  with  all  added 
articles  of  food,  it  is  important  to  bear  in  mind 
that  any  one  of  them  may  in  some  patients  cause 
a  relapse  of  the  symptoms.    When  this  occurs  the 
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patient  should  be  at  once  put  back  on  milk-diet, 
and  kept  on  it  for  four  or  five  days,  when  the 
additions  to  diet  may  be  again  begun,  this  time 
avoiding  the  particular  article  of  food  that  had  been 
found  to  disagree.  The  writer  has  known  relapses 
produced  by  eggs  (which  are  usually  well  borne) 
after  recovery  had  begun.  Although  fish  generally 
agrees  well,  he  has  known  a  relapse  brought  on  by 
boiled  whiting,  and  so  on  with  almost  every  article 
of  food  he  has  tried,  with  the  exception  of  milk. 
Unfortunately,  there  are  cases,  although  very  rare, 
in  which  milk  cannot  be  borne,  and  indeed  seems 
to  aggravate  the  symptoms,  in  which  case  raw -beef 
juice  may  be  tried,  and  to  obtain  it  in  sufficient 
quantity  the  juice  of  twelve  to  twenty  pounds  of 
beef  daily  is  required.  In  order  to  express  the 
juice  it  is  necessary  to  use  one  of  the  machines 
specially  made  for  the  purpose. 

In  some  cases  there  is  such  an  intolerance  of 
starchy  foods  that  after  the  motions  have  been  solid 
on  milk-diet  for  five  or  six  weeks,  an  ounce  of  bread 
per  day  will  reproduce  the  diarrhoea.  In  these 
cases  very  finely  minced  rump-steak  is  sometimes 
well  borne,  taken  raw  or  very  lightly  cooked.  It 
is  best  to  begin  it  without  any  other  addition,  the 
diet  then  consisting  of  milk  and  two  ounces  of  the 
minced  beef  daily.  If  this  agrees,  two  ounces  may 
be  given  twice  daily,  and  after  a  time  it  may  be 
tried  as  a  sandwich  between  very  thin  slices  of  bread, 
and  by  this  time  it  will  generally  be  found  that  the 
bread  does  not  disagree,  the  patient  having  become 
much  stronger  in  the  interval. 

In  cases  in  which  recovery  from  the  disease  has 
been  incomplete,  and  a  tendency  to  frequent  relapses 
is  left,  a  meat-diet  on  the  principle  of  the  '  .Salis- 
bury '  treatment  often  answers.  The  milk-diet  is 
abandoned  ;  and  finelv  minced,  very  lightly  cooked 
meat  is  given  three  times  a  day,  combined  with  a 
small  quantity  of  farinaceous  food.  If  this  treat- 
ment is  well  borne,  as  it  often  is,  the  tendency  to 
diarrhoea  disappears,  the  patient  becomes  stronger, 
and  after  a  time — sometimes  a  comparatively  short 
time — his  diet  may  be  varied  without  inconvenience. 

On  account  of  the  tendency  to  relapse,  the 
patients  require  to  be  encouraged  and  reassured,  as 
in  well -managed  cases  the  relapses  usually  do  not 
last  more  than  four  or  five  days.  When  the  patient 
has  been  able  to  digest  solid  food,  and  there  is  no 
return  of  the  distinctive  symptoms,  he  should  be 
allowed  to  go  out  ;  but  he  must  for  a  long  time 
avoid  fatigue.  A  chill  will  at  any  time,  for  months 
after  he  has  apparently  recovered,  produce  a  relapse. 
Drugs  have  no  effect  on  the  disease,  although  a 
slight  temporary  improvement  may  sometimes  be 
seen  after  the  exhibition  of  a  small  dose  of  rhubarb. 
For  a  severe  diarrhoea  with  pain,  which  occurs 
occasionally,  particularly  in  the  relapses,  a  moderate 
dose  of  laudanum  is  useful,  but  opium  has  no 
curative  effect  on  the  malady.  The  patient  should 
not  return  to  the  country  where  the  disease  occurs 
if  he  can  avoid  doing  so,  as  experience  shows  that 
relapses  are  common  in  these  circumstances.  Where 
the  return  is  unavoidable,  if  possible  a  whole  year 
should  be  allowed  to  elapse  after  complete  recovery, 
before  leaving  again  for  the  East.  Patients  who 
remain  at  home,  and  who  have  made  a  good 
recovery,  usually  remain  well ;  and  many  patients 
who  have  been  under  the  writer's  observation,  and 
who  at  one  time  suffered  severely,  now  enjoy  per- 
fect health,  and  follow  their  ordinary  occupations. 

G.  Thin. 


PSOAS  ABSCESS.— Synon.  :  Fr.  AMs  du 
Psoas  ;  Ger.  Psoasabscess. 

Definition. — An  abscess  within  the  sheath  of 
the  psoas  muscle,  almost  always  of  spinal  origin. 

Etiology. — Caries  of  the  lower  dorsal  or  lumbar 
spine  is  the  cause  of  psoas  abscess,  and  these  being 
the  regions  of  the  spine  most  commonly  diseased, 
this  is  the  commonest  form  of  spinal  abscess.  The 
caries  is  almost  always  tubercular.  Syphilis  and 
actinomycosis  are  rare  causes.  Rarely,  too,  an 
abscess  starting  from  the  hip-joint  makes  its  way 
into  the  sheath  of  the  psoas,  and  travels  upwards  in 
it,  even  to  a  lumbar  transverse  process,  as  the 
writer  has  seen  in  a  case  of  pysemic  suppuration  in 
both  hip-joints.  It  is  said  that  a  suppurative 
inflammation  may  arise  within  the  psoas  sheath, 
unconnected  with  disease  of  bone  or  joint,  but 
supposed  to  be  consequent  upon  strain  or  exposure 
to  cold. 

Anatomical  Characters. — The  disease  may 
begin  on  the  surface  of  one  or  two  vertebrae  ;  a 
tubercular  periostitis  results  and  generally  spreads 
over  several  bodies  {anterior  caries^  caries  niitlioiit 
ciii~vatitre),  a  form  occurring  chiefly  in  adults, 
specially  liable  to  end  in  abscess,  and  formerly  re- 
garded as  exceptionally  fatal.  An  abscess  from 
such  a  source  lifts  up  the  anterior  common  ligament, 
and  all  structures  in  front  of  it,  such  as  vessels, 
pillars  of  the  diaphragm,  and  so  forth  ;  these  be- 
come matted  together  in  dense  fibrous  tissue,  and 
form  the  anterior  wall  of  the  abscess  cavity.  More 
commonly  the  disease  appears  in  the  body  of  one 
or  two  vertebree  close  to  an  intervertebral  disc,  be- 
cause, as  is  supposed,  it  is  here,  at  the  junction  of 
bone  and  cartilage,  that  the  slight  injuries  which  so 
often  precede  and  predispose  to  tubercular  disease 
take  effect.  The  result  of  the  settlement  of  bacilli 
is  the  formation  round  about  them  of  an  inflamma- 
tory infiltration,  which  may  be  small  and  circum- 
scribed, or,  more  rarely,  diffused  throughout  the 
body  of  the  vertebra  as  a  general  osteitis.  In  either 
case,  as  a  rule,  it  tends  to  spread,  making  its  way 
towards  the  surface,  usually  the  antero-lateral  :  a 
periostitis  is  now  excited.  As  the  infiltration 
spreads  it  caseates  and  dies  in  its  older  portions. 
The  infiltration  ordinarily  eats  away  the  cancelli, 
and,  under  the  influence  of  pressure,  the  part  above 
the  eroded  area  sinks  down  on  to  that  below  it, 
and  a  '  Pott's  boss,'  or  projection  of  the  spines,  is 
thus  produced.  With  a  less  acute  infiltration 
sclerosis  of  bone  results,  and  a  subsequent  exacerba- 
tion of  the  inflammation  or  caseation  of  the  pro- 
ducts will  lead  to  the  formation  of  considerable 
sequestra  of  dense  bone.  Smaller  sequestra  are 
frequent,  and  result  from  caseation  of  an  infiltra- 
tion which  still  contains  particles  of  uneroded  bone 
[caries  necrotica).  Having  reached  the  surface  and 
excited  a  periostitis,  the  disease  may  spread  to  neigh- 
bouring vertebrae,  skipping  over  the  discs,  and  de- 
stroying them  by  eating  away  the  bone  on  each  side 
of  them  rather  than  by  direct  attack  ;  and  as  body 
after  body  is  eroded  the  curvature  increases.  The 
disease  may  be  arrested,  and  often  is,  under  suitable 
treatment.  But  in  many  cases,  especially  among 
the  poorer  classes,  and  among  adults  in  all  classes, 
the  caseous  material  'softens,'  i.e.  becomes  mixed 
up  with  a  quantity  of  fluid  in  which  the  fatty  cells 
and  their  debris  float.  This  mixture  constitutes  the 
'  pus  '  of  chronic  abscesses  ;  it  is  thin  and  watery, 
quite  opaque,  pale  yellow-white,  often  contains 
visible  and  sometimes  large  masses  of  fattily  degene- 
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rated  cells,  and  liony  and  calcareous  particles  may 
be  numerous  when  the  abscess  springs  from  bone. 
This  fluid,  as  it  increases,  presses  onwards  in  the 
direction  of  least  resistance.      Starting  from  the 
lower  dorsal  spine,  it  may  pass  through  the  dia- 
phragm with  the  aorta,  but  much  more  cummonly 
it  extends  laterally  beneath  the  pleura  so  as  to  reach 
the  highest  digitation  of  the  psoas  rising  from  the 
lower  edge  of  the  twelfth  dorsal  vertebra.  With 
this  slip  it  passes  beneath  the  internal  arched  liga- 
ment of  the  diaphragm,  and  thus  enters  the  sheath 
of  the  psoas.     Pus  from  lumbar  vertebrfe  may  enter 
the  sheath  at  once,  if  the  disease  reaches  the  surface 
at  a  point  from  which  one  of  the  slips  of  the  psoas 
arises  ;  otherwise  the  subperiosteal  abscess  travels 
on  the  front  of  the  spine  and  extends  laterally 
until,  perhaps,  it  raises  one  of  these  slips  of  origin 
from  the  bone  and  thus  enters  the  sheath.  The 
aperture  of  communication  between  the  psoas  sheath 
and  the  cavity  in  front  of  the  diseased  bone  is 
often  very  small  ;  there  may  be  more  than  one. 
Having  thus  entered  the  sheath  of  the  muscle,  the 
pus  by  its  constant  pressure  and  irritation  causes 
atrophy   of  the   muscle-cells,  and  inflammation, 
which  leads  to  thickening  of  the  connective  tissue 
into  a  capsule  for  the  pus  ;  this  capsule  is  lined 
with  a  thick  layer  of  very  loosely  adherent  granula- 
tion-tissue, which,  no  doubt,  adds  its  quota  to  the 
fluid  and  solid  contents  of  the  cavity.    It  is  tuber- 
cular from  the  first,  and  cheesy  points  in  it  are 
numerous.    Crossing  the  interior  of  the  cavity  are 
more  or   fewer  bands,  some   containing  vessels, 
others  nerves  of  the  lumbar  plexus  ;  pain  or  numb- 
ness, referred  to  their  distribution,  and  wasting  of 
special  muscles  are,  therefore,  not  to  be  wondered  at. 
Pressing  on,  the  pus  may  so  distend  the  ps'^as  that 
it  will  reach  out  to  the  anterior  iliac  spine  ;  but, 
usually,  fluid  as  far  out  as  this  lies  Ijeneath  the 
iliac  fascia,  with  which  the  psoas  fascia  is  con- 
tinuous on  its  outer  side.    An  abscess  filling  the 
iliac   fossa   and    not  passing   beneath  Poupart's 
ligament  is  called  an  '  iliac  abscess  ;'  it  is  a  stage 
of  a  psoas   abscess.    But  from  the  iliac  fossa  it 
is  said  that  pus  may  pass  out  over  the  crest  through 
Petit's  triangle,  which  involves  its  bursting  through 
the  strong  iliac  fascia.     This  certainly  takes  place 
when  the  pus  makes  a  way  to  the  surface  through 
the  muscles  of  the  abdominal  wall  just  internal  to 
the  anterior  iliac  spine.     Having  or  not  ha\  ing  filled 
the  iliac  fossa,  the  pus  usually  passes  down  behind 
Poupart's  ligament,  lying  external  to  the  femoral 
artery  ;  then,  taking  the  profunda  for  its  guide,  it 
runs  inwards  behind  the  main  vessels,  over  the 
pectineus    and    adductor    brevis,    between  the 
adductors  longus  and  magnus,  to  the  inner  side  of 
the  thigh.      Rarely  do  we  see  an  abscess  of  such 
extent  nowadays  ;  but  formerly  they  occasionally 
ran  down  even  to  the  internal  malleolus.     It  is 
common  for  diverticula  to  pass  from  the  cavity 
along  branches  of  the  profunda,  especially  along 
the  internal  circumflex,  which  conducts  the  pus  to 
the  face  of  the  quadratus,  and  the  swelling  indicat- 
ing it  presents  on  the  buttock  beneath  the  lower 
fibres  of  the  gluteus  maximus.      Besides  this,  there 
may  be  no  other  perceptible  swelling  in  the  thigh  ; 
it  must  not  be  mistaken  for  an  abscess  pointing 
through  the  great  sacro-sciatic  notch. 

Pus  from  lumbar  vertebrae  may  pass  beneath  an 
arch  of  origin  of  the  psoas  over  the  side  of  a 
vertebra  ;  then,  taking  the  lumbar  artery  and  its 
posterior  division  as  it-s  aniHp     fhp  nns  rnns  bark- 


internal  to  the  inter-transverse  ligament,  and  issues 
beneath  the  latissimus,  having  escaped  from  be- 
tween the  erector  and  quadratus.  This  is  the 
'lumbar  abscess  '  of  spinal  disease.  Rarely,  pus 
from  lumbar  caries  may  run  down  along  the  great 
vessels  into  the  pelvis.  A  pelvic  spinal  abscess  is 
almost  always  of  sacral  origin. 

Symptoms. — At  first  the  symptoms  are  those  of 
spinal  disease.  If  an  abscess  is  forming  quickly, 
and  much  tension  within  the  muscle-sheath  is  de- 
veloped, full  extension  of  the  hip  causes  pain,  and 
persistent  flexion  is  consequently  maintained  ;  but 
in  less  acute  cases  there  is  often  no  history  of 
pain,  lameness,  or  flexion.  There  may  be  pain 
along  the  line  of  one  or  more  branches  of  the 
lumbar  plexus.  Even  the  ordinary  symptoms  of 
spinal  disease  are  not  very  rarely  absent,  and  a 
swelling  in  the  groin  is  the  first  thing  noticed.  It 
often  seems  to  have  appeared  suddenly  ;  lies 
external,  and  perhaps  also  beneath  and  internal  to 
the  vessels  ;  is  smooth,  rounded,  more  or  less 
tense,  and  more  or  less  fluctuant  ;  is  covered  by 
normal  skin  ;  is  not  tender  ;  has  a  distinct  impulse 
on  coughing  ;  and  may  disappear  more  or  less  com- 
pletely in  the  recumbent  position  or  on  pressure. 
Fluctuation  is  oliiainable  between  a  fulness  above 
Poupart's  ligament  and  the  swelling  below  it. 
Though  the  former  may  be  slight,  it  is  generally 
considerable,  and  may  actually  distend  the  abdo- 
men up  to  the  ribs.  Sooner  or  later,  either  above 
or  below  Poupart's  ligament,  the  abscess  points  ; 
the  skin  then  reddens,  thins,  and  finally  gives  way. 
This  may  take  place  with  some  acutencss. 

Diagnosis. — There  is  no  difficulty  wlun  the 
abscess  is  typical,  and  spinal  disease  marked.  But 
a  swelling  like  an  iliac  or  psoas  abscess  ma.y  be 
present  without  obvious  spinal  disease.  The  pro- 
bability is  that  it  is  of  spinal  origin,  and  searching 
inquiry  must  be  made  for  occasional  pain  in  the  back 
or  in  the  stomach  ;  for  disinclination  for  active 
exercise  (especially  jumping),  and  early  fatigue  ;  for 
any  tendency  to  use  the  arms  to  take  off  part  of  the 
weight  of  the  body  from  the  legs  ;  and  for  slowness  or 
difficulty  in  performing  such  movements  as  rising 
from  the  stooping  or  sitting  posture.  The  spine 
should  be  carefully  examined  f or  any  slight  pro- 
minence ;  and,  if  any  is  found,  percussion  and  heat 
must  be  employed  here  and  may  strengthen  the  sus- 
picion excited. 

The  surgeon  should  cause  the  patient— stripped  to 
the  hips  — to  execute  before  him  all  the  movements 
of  the  spine  (bending  forwards,  backwards,  and  to 
each  side,  and  rotation  towards  each  side),  and 
should  note  whether  they  are  completely,  sharply, 
and  painlessly  performed,  and  if  all  the  spines  seem 
to  separate,  or  whether  certain  ones  retain  their 
distances,  indicating  that  a  length  of  spine  is  held 
fixed.  But  it  is  not  always  possible  to  establish  a 
certain  diagnosis,  as  cases  in  the  writer's  experience 
show. 

Failing  to  find  evidence  of  spinal  disease,  it  be- 
comes necessary  to  seek  for  other  possible  causes  of 
psoas  abscess  ;  the  hip-joint  must  be  proved  healthy, 
the  renal  region  must  be  explored,  the  urinary  his- 
tory gone  into,  and  the  urine  examined  ;  the  pos- 
sibility of  empyema  pointing  in  the  groin  must  be 
excluded  ;  in  case  of  iliac  abscess,  abscess  from 
disease  of  the  ilium  or  appendix  verniiformis,  ab- 
scesses following  on  pelvic  peritonitis  and  para- 
metritis, soft  rapidly  growing  tumours  and  serous  and 
hvdntid  cvsts  of  the  ilinc  fossn  must  be  thoiiahl  of. 
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Prognosis. — Under  modern  antiseptic  treat- 
ment the  prognosis  is  relatively  good.  Its  gravity 
increases,  so  far  as  the  abscess  is  concerned,  with 
the  size  and  number  of  branches  of  the  abscess,  and 
with  the  age  of  the  patient.  The  gravity  of  the 
case  is  greatly  increased  if  the  abscess  cavity  be- 
comes septic  ;  children  are  much  more  likely  than 
adults  to  survive  this  complication. 

Tre.\tment. — A  few  cures  may  be  ascribed  to 
simple  rest  alone  or  with  repeated  aspiration. 
Usually  these  fail  and  aspiration  often  leads  to  a 
sinus  probably  by  infection  of  the  skin  as  the  needle 
is  withdrawn. 

Here,  as  elsewhere,  in  dealing  with  tubercular 
disease,  the  object  is  to  remove  as  mucli  as  possible 
of  the  tubercular  tissue.  This  is  best  effected  by 
careful  scraping  with  a  sharp  spoon  to  detach  the 
lining  granulation-tissue  from  the  whole  surface.  In- 
cisions must  be  so  placed — in  loin,  groin,  thigh,  and 
buttock — as  to  allow  the  spoon  to  reach  every  point 
of  the  surface.  Either  during  the  scraping,  by  means 
of  a  flushing  curette,  or  afterwards  by  a  suitable 
tube  attached  to  a  douche-can,  all  debris  should  be 
washed  out  of  the  cavity  with  warm  sterile,  normal 
saline  solution.  Then  each  opening  should  be 
closed —fascia  to  fascia,  muscle  to  muscle,  and  skin 
to  skin — after  disinfection  of  the  edges:  the  use  of 
a  small  skin-flap  to  cover  the  deep  wound  is  also 
helpful  in  preventing  infection  of  the  wound  and 
formation  of  a  sinus.  It  is  a  good  plan  to  mix  with 
the  last  pint  of  saline  solution  run  into  the  cavity  half 
to  one  drachm  of  powdered  iodoform,  which  is  thus 
deposited  upon  the  walls.  Often  the  cavity  refills  : 
tension  should  be  warded  off  by  aspiration  through 
a  fairly  thick  part  of  the  wall,  and  this  should  be 
repeated  as  may  be  necessary.  In  successful  cases, 
the  fluid  withdrawn  is  honey-like,  smells  of  iodo- 
form, and  contains  few  or  no  caseous  flakes  and  is 
formed  more  and  more  slowly.  In  failures,  fresh 
curdy  fluid  is  formed  or  ordinary  pus,  if  pyococci 
have  gained  entry.  In  the  former  case  scraping 
may  be  repeated  ;  in  the  latter  free  antiseptic 
drainage  is  the  proper  course.  Should  a  sinus 
form,  it  must  be  carefully  guarded  from  sepsis. 
The  spinal  disease  and  the  general  health  must  be 
attended  to.  The  danger  of  this  treatment  is  slight  : 
its  advantages,  when  successful,  very  great. 

A  psoas  or  iliac  abscess  should  be  tlms  treated  as 
soon  as  discovered.  If  not  yet  presenting  in  the 
groin,  it  should  be  opened  in  the  loin  through  an 
incision  passing  outside  the  erector  and  through  the 
quadratus  on  to  the  psoas. 

Stanley  Boyd. 

PSORIASIS  {tp<ipa,  scurf).— Synon.  :  Lepra; 
Alphos  (both  obsolete)  ;  Fr.  Psoriasis  ;  Ger. 
Scliiippenflechte  ;  Psoriasis. 

Definition'. — A  chronic  inflammatory  disease, 
occurring  chiefly  on  the  extensor  aspect  of  the 
limbs,  and  consisting  of  discoid  patches  with  scaly 
crusts  on  a  red  base. 

Varieties. — There  is  really  only  one  kind  of 
psoriasis,  but  the  older  writers  gave  names  to  the 
different  phases  of  the  disease  founded  upon  (i)  the 
size  of  the  patches,  using  such  qualifying  terms  as 
punctata,  guttata,  nummulata ;  (2)  the  extent  of 
the  disease — diffusa,  universalis;  (3)  the  covering 
of  the  patches  —  rupioides,  empyodes  ;  (4}  their 
shape — circinata,  gyrata  ;  (5)  their  duration — in- 
veterata,  Sc.  Scaly  syphilides  also  are  often 
spoken  of  as  syphilitic  psoriasis,  but  modern  derma- 


tologists avoid  all  these  artificial  and  ambiguous 
varieties,  which  are  of  no  practical  importance  and 
in  the  case  of  the  syphilides  are  misnomers. 

Etiology. — Psoriasis  attacks  equally  both  sexes 
and  all  classes.  It  is  rare  before  three  years  of  age, 
though  cases  have  occurred  in  early  infancy,  while 
it  is  very  common  in  childhood  and  puberty,  so 
that  70  per  cent,  have  their  first  attack  under  thirty 
years  of  age  and  only  5  per  cent,  begin  after  fifty 
years,  but  those  previously  subject  to  it  may  go  on 
having  it  up  to  any  age.  It  is  hereditary  in  a  large 
number  of  cases,  but  not  very  strongly,  as  it  is  not 
often  that  more  than  one  or  two  in  a  large  family 
are  affected.  The  general  health  is  often  quite 
good,  but  depressing  influences,  whether  of  mind 
or  body,  will  often  determine  an  attack  in  those 
predisposed  to  the  disease.  Gout  and  other  arthritic 
conditions  are  predisposing  factors  in  adult  hfe,  but 
only  in  a  small  proportion  of  cases.  Spring  and 
winter  are  the  most  common  seasons  for  a  new 
outbreak. 

Anatomic aiXharacters. — The  true  pathology 
of  psoriasis  is  still  unknown,  but  the  theory  of  a 
microbe  which,  perhaps  starting  in  the  skin,  subse- 
quently gets  into  the  circulation  and  is  distributed 
symmetrically,  is  consonant  with  the  clinical  facts. 
Unna's  theory  that  it  is  part  of  the  seborrhoic  pro- 
cess is  not  accepted.  The  anatomical  changes  are 
those  of  moderate  inflammation  in  the  papillary 
layer  of  the  corium,  producing  cell-infiltration  and 
vascular  dilatation,  chiefly  round  the  hair-follicles 
and  sweat-ducts.  The  horny  layers  and  those  of 
the  rete  are  enormously  and  rapidly  increased, 
except  over  the  papillae,  and  there  is  a  great  ten- 
dency to  premature  cornification  and  exfoliation. 
The  papilla  are  much  enlarged  by  the  down-growth 
of  the  interpapillary  processes.  Some  pathologists 
hold  that  the  change  in  the  rete  and  the  premature 
conversion  into  horny  cells  are  the  primary  con- 
ditions to  which  the  inflammatory  phenomena  are 
secondary. 

Description. — No  part  is  absolutely  exempt 
from  attack,  but  the  disease  generally  appears  first 
and  in  its  most  typical  aspect  on  the  extensor  surface 
of  the  limbs,  especially  the  elbows  and  knees,  and 
the  parts  below  ;  and  it  is  often  confined  to  these 
regions,  the  flexor  aspect  being  actually  free  or  only 
affected  in  a  minor  degree.  Next  in  order  of  fre- 
quency are  the  scalp,  trunk,  the  back  more  than 
the  front,  the  face  comparatively  seldom,  but  more 
frequently  in  women  and  children  than  in  men, 
while  the  palms  and  soles  are  rarely  attacked.  The 
disease  is  in  the  main  symmetrical  in  its  distri- 
bution. 

A  well-developed  patch,  which  may  be  from  a 
half  to  two  or  three  inches  in  diameter,  is  well 
defined  at  the  border,  contrasting  sharply  with  the 
healthy  skin,  and  consists  of  a  brightly  reddened 
disc  more  or  less  concealed  by  silvery  scales  adher- 
ing into  a  spongy  crust.  When  this  is  removed, 
the  under  layer  being  generally  firmly  attached, 
bright  red,  easily  bleeding  points  are  brought  into 
view,  which  are  the  tops  of  the  enlarged  papillse. 
The  amount  of  scaliness  varies  with  the  acuteness 
of  the  process.  When  slowly  formed,  the  scales 
are  closely  adherent  to  each  other  and  to  the  plaque, 
while  in  acute  cases  they  flake  off  too  quickly  to 
form  crusts,  and  the  intensely  hyperiemic  base  is 
freely  exposed.  On  the  back  of  the  hands  and  the 
face  the  scales  get  washed  off.  On  the  scrotum  the 
natural  moisture  has  the  same  effect,  and  there  is 
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often  Assuring  and  great  irritation.  On  the  palms 
and  soles,  patches  are  seldom  seen,  but  the  epidermis 
is  dry,  thickened,  and  cracked,  imparting  a  worm- 
eaten  appearance  to  the  part.  In  the  scalp,  the 
hair  is  dry,  but  seldom  comes  out  much,  except  in 
acute  cases.  The  nails  are,  however,  often  dis- 
coloured, pitted,  furrowed,  and  brittle,  and  sepa- 
rated from  their  bed,  beginning  at  the  distal  end  at 
one  side.  In  rare  instances  the  mucous  membranes 
have  been  slightly  involved. 

Development  and  Course. — Each  lesion  be- 
gins as  a  papule  the  size  of  a  pin's  head,  surmounted 
almost  from  the  first  by  a  scaly  cap  ;  this  speedily 
enlarges  to  a  small  disc,  which  continues  to  spread 
peripherally  until  a  patch  of  two  or  three  inches  in 
diameter  may  be  formed.  Larger  areas  are  pro- 
duced by  coalescence  of  adjoining  patches  ;  but, 
however  extensive  they  may  be,  there  are  always 
some  areas  of  healthy  skin.  When  regression  takes 
place  it  commences  in  the  centre,  and  when  this  is 
clear  a  circle  is  formed,  or,  if  the  patches  have  pre- 
viously coalesced,  a  gyrate  contour.  Occasionally, 
however,  on  the  trunk  gyrate  and  circinate  patches 
are  primarily  formed  from  the  disease  attacking  the 
hair-follicles  only,  and  following  therefore  their 
arrangement  ;  this  is  the  lepra  of  Willan.  As  fur- 
ther absorption  occurs  the  circular  border  is  broken 
up,  and  ultimately  the  fragments  also  disappear, 
leaving  a  transitory  red  stain,  or  a  long-lasting 
yellowish -brown  one  when  the  disease  has  been 
treated  for  some  time  with  arsenic.  Itching  varies 
much  :  it  may  Ije  absent,  or  very  slight,  but  as  a 
rule  is  present  in  a  moderate  degree,  and  is  (inly 
rarely  as  intense  as  in  eczema. 

Complications  and  Sequel.-e. — Papillary  de- 
velopment may  occur  on  the  patches,  which  may  be 
soft  and  papillomatous  or  hard  and  warty.  l3eep 
and  extensive  pigmentation  sometimes  occurs  without 
arsenic  having  been  given.  .Scarring,  keloid,  and 
epithelioma  rarely  ensue,  the  latter  developing 
either  on  a  warty  psoriasis,  or  on  the  warts  left  by 
excessive  arsenical  treatment. 

Diagnosis.  —  The  characteristic  features  of 
psoriasis  are  the  position  of  the  patches  chiefly  on 
the  extensor  aspect  of  the  limbs,  and  especially  on 
the  elbows  and  knees  ;  the  borders  of  the  patches 
being  well-defined  ;  the  scales  being  white  and 
adherent  into  crusts,  but  without  inflammatory 
exudation.  When  the  crusts  are  removed,  bright 
red,  easily  bleeding  points  are  visible.  The  pre- 
sence of  all  these  features  renders  the  diagnosis 
inevitaVjle.  Lichen  planus,  eczema,  pityriasis  rubra, 
tinea  circinata,  and  squamous  syphilides  in  some 
phases,  are  the  diseases  most  likely  to  be  mistaken 
for  psoriasis. 

The  patches  of  lichen  planus  are  roundish,  well- 
defined,  and  scaly,  but  they  do  not  choose  the 
special  seats  of  psoriasis  ;  the  scales  are  scanty  com- 
pared with  psoriasis  ;  the  colour  is  violet  red  instead 
of  bright  red.  They  leave  deep  pigmentation 
behind  them,  and  there  are  almost  always  some  of 
the  characteristic  flat  papules  in  the  neighbourhood 
of  the  patch.  Scaly  patches  of  eczema  are  seldom 
defined  at  the  borders  ;  the  scales  are  in  a  single 
layer  or  mixed  with  inflammatory  exudation,  or 
there  may  be  a  history  of  discharge  :  there  are  no 
bright  red  points  when  the  scales  are  removed  ; 
■finally  eczema  is  much  more  common  on  the  flexor 
than  the  extensor  surface  of  the  limbs,  and  even  on  the 
extensor  aspect  does  not  specially  choose  the  elbows 
and  knees. 


In  pityriasis  rubra,  confusion  could  only  arise 
before  the  disease  became  truly  universal,  and  when 
the  psoriasis  is  in  an  acutely  inflammatory  condition  ; 
then  the  base  is  intensely  red,  and  the  scales  flake 
off  easily  and  rapidly,  so  that  no  scaly  crusts  are 
formed.  Pityriasis  rubra  is  diffuse,  not  in  patches  ; 
the  border  is  less  defined  ;  the  colour  is  an  intense 
bright  red  ;  the  scales  are  large,  thin,  and  papery, 
do  not  conceal  the  ground-colour,  never  adhere  into 
crusts  nor  over  their  whole  surface,  and  are  thrown 
off  almost  as  rapidly  as  they  are  formed.  It  must 
be  remembered  that  pityriasis  rubra  sometimes  deve- 
lops from  a  pre-existing  psoriasis,  but  the  change  is 
usually  acute,  and  there  will  be  a  history  of  previous 
chronic  patches. 

In  tinea  circinata,  the  small  number  of  non- 
symmetrical patches  coming  in  any  part  of  the 
body,  the  very  scanty  scales  and  the  at  first  papular 
liorder,  ought  to  lead  to  microscopic  examination  of 
the  scales  for  the  fungus,  if  a  positive  conclusion 
cannot  be  arrived  at  without  it. 

Secondary  scaly  syphilides  are  rarely  acquired 
before  adult  age,  while  psoriasis  is  a  common 
disease  of  childhood  ;  on  the  other  hand,  psoriasis  is 
rare  under  three  years,  and  does  not  therefore  clash 
with  congenital  syphilides.  The  scaly  syphilide  is  in 
small  patches,  with  scanty,  dirty-looking  scales  on 
a  dull  red  base  ;  does  not  specially  affect  the 
extensor  aspect  of  the  limbs  ;  is  often  associated 
with  other  forms  of  eruption  ;  leaves  fawn-coloured 
pigmentation  behind  ;  and  is  nearly  always  accom- 
panied by  the  other  symptoms  of  syphilis.  In  the 
circinate  scaly  syphilide  the  same  distinctiuns  in 
position,  colour,  scales,  and  concomitant  symptoms 
hold  good.  In  the  tertiary  scaly  syphilide  the 
resemblance  may  be  rather  close,  but  position  will 
again  assist  :  the  face  is  often  affected  ;  the  number 
of  patches  is  usually  small  ;  they  are  not  symmetri- 
cally arranged  ;  the  edge  is  more  raised,  the  centre 
more  depressed  ;  ulceration  is  common  ;  and  scar- 
ring and  pigmentation  follow  the  disappearance  of 
the  lesion. 

Prognosis. — It  is  always  possible,  but  often 
difficult,  to  remove  the  lesions  of  any  one  attack, 
but  recurrence  at  some  time  or  other  takes  place  in 
90  per  cent,  of  cases,  the  interval  of  freedom  vary- 
ing from  weeks  to  years.  Sometimes  psoriasis 
disappears  spontaneously,  but  more  often  continues 
for  years  with  remissions  and  exacerbations,  which 
may  at  any  time  assume  a  severe  form  with  wide- 
spread distribution. 

Treatment. —Combined  external  and  internal 
treatment  is  the  most  rapidly  efficacious  method 
of  removing  the  eruption  of  psoriasis,  cases  of 
moderate  extent  requiring  from  three  weeks  to 
three  months.  The  short  period  assumes  that  the 
patient  gives  himself  up  to  treatment  and  is  in 
skilled  hands.  The  general  health  being  in  a 
majority  of  cases  undisturbed,  specifics  find  their 
most  fitting  opportunity,  of  which  arsenic,  thyroid 
extract  and  salicin  are  the  most  important.  The 
soundest  principle,  however,  is  to  search  carefully 
for  any  departure  from  the  highest  standard  of 
health,  and  to  endeavour  to  rectify  it,  if  found, 
before  resorting  to  the  routine  treatment  with 
arsenic. 

Conditions  depressing  vitality  are  the  most  com- 
mon :  overwork,  anxiety,  suckling,  or  any  pro- 
longed drain  upon  the  system  may  be  determining 
factors.  Gout  and  rheumatism  take  a  more  sub- 
ordinate place,  but  if  present  require  appropriate 


1332 


PSORIASIS 


treatment  ;  and  only  when  these  difficulties  have 
been  removed  or  met  should  specifics  be  called 
in. 

Arsenic  may  be  given  in  either  a  solid  or  liquid 
form  ;  and  although  practitioners  have  their  fancies 
for  this  or  that  salt,  practically  arsenious  acid  for 
pills,  and  Fowler's  solution  for  mixtures,  meet  all 
requirements.  The  recently  introduced  cacodylate  of 
sodium  is  a  dangerous  form  on  account  of  the  large 
quantity  of  arsenious  acid  in  it  ;  half  a  grain  three 
times  a  day  is  recommended,  but  is  equal  to  ninety 
minims  of  Fowler's  solution.  One  gi-ain  three 
times  a  day  produced  acute  poisoning  in  one  case. 

The  solid  form  is  often  the  most  convenient,  as 
it  interferes  least  with  the  patient's  avocations. 
The  following  are  useful  formulas  :  Arsenious  acid 
one  grain,  liquorice  powder  5],  extract  of  hop  5]  ; 
mix  thoroughly,  and  divide  into  30  pills.  Take  one 
three  times  a  day  after  meals.  The  well-known 
Asiatic  pills  are  stronger,  containing  nearly  J7  of 
a  grain  of  arsenic  in  each,  and  are  much  used 
abroad  :  Arsenious  acid  66  grains,  powdered  black 
pepper  5ix  ;  gum  arable  and  water  a  sufficiency  ; 
mix  and  divide  into  800  pills.  Take  one  three 
times  a  day  after  meals.  When  the  patient  is 
tolerant,  and  the  disease  obstinate,  the  dose  may 
be  increased  until  the  limit  of  his  endurance  is 
reached,  griping  and  diarrhoea  being  obviated  by 
combining  opium  ;  of  course,  the  effect  on  the 
patient  as  well  as  on  the  disease  should  be  watched. 
But  while  the  pills  will  always  hold  a  place  on 
account  of  their  convenience,  where  practicable, 
the  Liquor  Arsenicalis  is  preferable,  as  it  can  be 
freely  diluted,  and  the  irritant  effect  on  the  stomach 
is  more  likely  to  be  avoided.  Beginning  with  3  to 
5  minims,  it  may  be  pushed  up  to  10  or  12  minims 
or  more,  three  times  a  day,  always  after  meals. 

Improvement  is  not  manifested  at  once  ;  often 
the  full  physiological  effects  of  the  drug  must  be 
reached  before  the  scales  cease  to  form  ;  then  the 
older  ones  drop  off,  the  patch  begins  to  clear,  first 
in  the  centre  and  then  gradually  over  its  whole 
area.  Arsenic  is  contra-indicated  when  the  eruption 
is  very  hyperaemic,  or  is  coming  out  acutely,  or 
when  there  is  acute  or  chronic  irritability  of  the 
alimentary  canal.  It  will  often  make  acute  cases 
spread  faster,  and  increase  the  itching  very  con- 
siderably. Even  in  suitable  cases,  however,  this 
increased  itching  may  also  be  excited  at  first  ;  but 
it  subsides  in  a  week  or  two,  and  the  patches  begin 
to  clear  up. 

It  must  not  be  supposed  that  even  in  apparently 
suitable  cases  arsenic  is  always  successful.  Un- 
fortunately its  failures  are  only  too  numerous,  and  it 
is  a  very  disappointing  drug.  Moreover,  if  con- 
tinued too  long  it  produces  a  general  pigmentation 
of  the  skin  and  a  warty  thickening  of  the  palms  and 
soles  of  a  permanent  character. 

In  a  limited  number  of  cases  the  administration 
of  thyroid  extract  is  followed  by  the  removal  of 
the  eruption,  and  in  a  few  cases  in  a  remarkably 
short  time.  It  should  not  be  given  to  elderly 
persons  or  to  those  who  have  weak  hearts,  nor  in 
cases  where  the  psoriasis  is  coming  out  in  fresh 
spots,  iir  when  the  old  patches  are  spreading.  The 
dose  should  be  a  small  one  to  begin  wiih,  5  grains 
a  day.  At  the  end  of  a  week  the  d.)se  may  be 
increased  to  10  grains  a  day,  and  at  the  end  of 
three  weeks  probably  the  dose  again  increased, 
provid  that  no  symptoms  of  thvroidism,  e.g. 
headai-lie,  giddiness,  and  rapid  pu  se,  have  appeared. 


Larger  doses  are  seldom  advantageous  and  may  be 
even  dangerous. 

Salicin  and  salicylate  of  sodium  were  introduced  by 
the  writer  for  psoriasis,  and  have  the  advantage 
over  arsenic  or  thyroid  of  being  useful  even  in 
spreading  cases.  Salicin  is  generally  preferable 
to  salicylate  of  sodium;  The  initial  dose  of  salicin 
should  be  15  grains  three  times  daily,  and  it  may 
be  increased  to  20  or  even  30  grains.  In  a  few  cases 
it  may  disturb  the  digestive  function  or  produce 
erythema.  In  most  cases  the  hypera;mia  rapidly 
diminishes,  the  scales  are  loosened  and  fall  off, 
the  patch  clears  in  the  centre,  the  scaly  ring  breaks 
up,  and  only  small  fragments  are  left  which  are 
best  removed  by  local  means. 

The  local  treatment  consists  in  removing  the 
scales  by  alkaline  baths  or  soft  soap,  and  then 
rubbing  in  stimulating  and  antiseptic  applications, 
in  the  form  either  of  lotions,  liniments,  or  oint- 
ments.   The  local  applications  may  be  placed  in 
three  divisions,  in  the  grade  of  their  stimulating 
effect,  although  that  probably  is  not  their  sole 
mode  of  action,  as  they  are  all  more  or  less  anti- 
septic.    In  the  first  division  may  be  placed  the 
mercurial   preparations,  of  which  the  ammonio- 
chloride,  the  nitrate,  and  the  yellow  oxide  are 
chiefly  employed  ;  either  may  be  used  as  an  oint- 
ment, in  the  proportion  of  53  to  the  jj  of  lard  or 
other  base.    They  should  not  be  used  over  a  very 
large  area,  nor  continuously,   but  be  rubbed  in 
night  and  morning.    This  applies  to  all  stimulating 
methods  of  treatment.    In  the  next  division  come 
the   tarry   preparations,    naphthol,    and  thymol. 
Preparations  of  tar  have  long  been  the  classical 
treatment  for  psoriasis.    They  are  very  numerous, 
but  oil  of  cade  and  oleum  rusci  pyroligneum  or 
birch-tar  oil  are  the  least  objectionable  for  oint- 
ments  or   liniments,    and   are   used   in  various 
strengths  from  iiyx  to  5ij  to  jj,  or  even  stronger. 
For  a  lotion  the  alcoholic  solution  called  liquor 
carbonis  detergens,  from  gss  to   gij  to  Jviij  of 
water,  sponged  freely  over  three  times  a  day,  is 
often    very   useful.      ;3-Naphthol,    resorcin  and 
thymol  are  generally  used  as  ointments  :  53  to  the 
§j  is  an  average  strength,  the  addition  of  5]  of 
prepared  chalk  facilitating  the  preparation  of  the 
ointment.    They  have   the   advantage   of  being 
cleanly  and  free  from  disagreeable  odour.    In  the 
third  division  are  the  strongest  stimulants,  such  as 
turpentine,  pyrogallic  acid,  and  chrysarobin.  Tur- 
pentine is  used  as  a  liniment  from  I  to  4  up  to 
equal  parts  of  it  and  olive  oil.    Pyrogallic  acid  and 
chrysarobin  may  be  used  as  ointments,  gr.  v  to  5] 
to  the  jj.    Pyrogallic  acid  stains  linen,  and  dan- 
.  gerous  absorption  may  ensue  if  used  over  a  large 
surface  (p.  615).  Chrysarobin  also  stains  both  skin, 
hair,  and  linen,  and  may  excite  an  erythema  with 
oedema  resembling  erysipelas  (p.  422)  ;  it  soon  passes 
off  when  the  drug  is  stopped.    In  suitable  cases  it  is 
the  most  rapidly  efficacious  of  all  local  remedies. 
Moreover,  in  small  quantities  such  as  I  grain  to 
5  grains  of  Ung.  Zinci  its  range  of  usefulness  may 
be  extended  even  to  hyper?emic  cases,  and  remark- 
ably good  results  obtained  with  care  and  judgment. 
These  are  only  a  tithe  of  the  remedies  suggested 
for  this  obstinate  disease,  and  they  may  be  com- 
bined in  endless  variety  and  strength.    The  guide 
in  the  selection  of  a  remedy  is  the  amount  of 
hyperiemia  present  in   the   patches.     The  more 
acute  the  process,  the  less  stimulation  is  required  ; 
and  if  very  acute,  soothing  applications,  such  as 
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simple  olive  oil,  olive  oil  combined  with  calamine, 
oxide  of  zinc  and  lime  water,  or  the  glycerin  of 
the  subacetate  of  lead  (I  part  to  7  of  distilled  water) 
may  be  bandaged  on  continuously.  The  patient's 
circumstances  and  occupation,  as  well  as  the 
position  of  the  eruption,  are  also  to  be  taken  into 
account  in  choosing  the  remedy  and  mode  of 
applying  it,  and  considerable  experience  is  requisite 
to  form  a  correct  judgment  on  all  these  points. 

H.  Radcliffe  Crocker. 

PSOROSPERMOSIS    (Greek    i|/c£pa,  itch).— 

This  term  is  applied  to  lesions  in  the  human  sub- 
ject produced  b)  certain  forms  of  Protozoa  (Sporozoa), 
allied  to  the  Coccidium  oviforme  which  affects  the 
bile-ducts  of  rabbits.  Sporozoa  or  psorosperms 
are  unicellular  organisms  which  multiply  by  fission  ; 
each  of  the  primary  fragments  thus  produced  Ije- 
comes  surrounded  by  a  firm  coat  and  is  known  as  a 
spore,  the  whole  number  of  spores  being  contained 
in  a  capsule  or  cyst.  Subsequently  each  spore  may 
again  divide  into  smaller  bodies  which  ultimately 
develop  into  mature  individuals.  The  whole  cycle  of 
development  probably  does  not  take  place  in  one 
host. 

In  man  the  infection  may  either  be  generalised 
throughout  the  viscera  (rare),  or  localised  in  the 
liver,  urinary  tract  or  the  skin.  In  the  /2'z'<?r  definite 
tumours  are  formed  which  may  even  be  palpable 
through  the  abdominal  wall.  In  this  situation  the 
parasites  give  rise  to  symptoms  of  pain  and  indiges- 


Three  Psorosperms  (two  shown  in  section)  from  a  Ureter. 
(Leitz,  obj.       in.,  Zeiss,  oc.  2.)    (After  J.  J.  Clarke.) 

tion,  with  fever,  delirium  and  ultimately  death.  In 
the  kidneys  and  ureters — a  comparatively  frequent 
seat  of  infection  — the  mucous  membrane  is  found 
studded  with  minute  cystic  nodules,  about 
2  mm.  in  diameter,  which  may  even  block  the 
ureter  and  cause  hydronephrosis.  Hematuria, 
anaemia  and  frequent  micturition  are  the  prominent 
features  of  the  condition,  and  death  occurs  in  a  few 
weeks.  In  the  ,(/■;';/,  a  spreading  dermatitis  is  pro- 
duced with  nodular  or  vesicular  lesions.  When 
the  infection  is  generalised  the  condition  is  com- 
parable to  trichinosis.  The  symptoms  comprise 
pains  in  the  limbs,  vomiting,  headache,  delirium  or 
drowsiness  and  irregular  pyrexia.  Death  occurs 
generally  in  a  fortnight  or  three  weeks,  the  patient 
passing  into  a  typhoid  condition ;  occasionally  the 
duration  of  the  illness  may  be  rather  more  pro- 
longed. No  treatment  is  known  to  influence  the 
course  of  the  infection.  Diagnosis  can  only  be 
made  by  the  discovery  of  the  typical  cysts  and 
parasites    (see   fig.).      Psorosperms    have  been 


described  in  Darier's  disease  (Keratosis  follicularis) 
and  in  Paget's  disease  of  the  nipple  ;  also  in  mol- 
luscum  contagiosum  and  in  carcinoma.  It  is  most 
probable  that  the  bodies  taken  for  protozoa  in  these 
conditions  are  in  most  cases  peculiar  products  of 
cellular  degeneration.  Plimmer  and  others  have 
cultivated  fungi  allied  to  yeasts  (blastomycetes)  from 
carcinomata,  and  the  same  has  been  done  in  the 
disease  peculiar  to -California,  known  as  '  protozoic 
dermatitis,'  which  was  originally  ascribed  to 
psorosperms.  It  is  possible  therefore  that  parasitic 
fungi  have  at  times  been  classed  as  protozoa. 

W.  Cecil  Bosaniiuet. 

PTOMAINES  (TTTa.fta,  a  dead  body).  — Synon.  : 
Cadaveric  Alkaloids;  Fr.  Ptomaines.  —  Ptomaines 
are  alkaloids  produced  by  the  decomposition  of 
animal  substances.  The  word  ptomame  was  at  first 
restricted  to  alkaloids  produced  by  cadaveric  de- 
composition, but  it  is  now  also  employed  to 
designate  alkaloids  of  animal  origin  formed  during 
life,  as  a  result  of-  chemical  changes  induced  by 
some  agency  or  other  acting  within  the  organism. 
The  term  leucanainc  has  been  introduced  to 
particularise  the  animal  alkaloids  formed  during 
life  from  those  produced  by  decomposition  of  dead 
animal  matter  ;  but  it  would  be  preferable  for  the 
terms  ptomaines  and  leiicomaincs  to  be  abandoned, 
and  to  class  these  bases  of  animal  origin  in  one 
category  as  animal  alkaloids. 

It  is  now  well  known  that  the  power  of  manu- 
facturing alkaloids  is  not  restricted  to  plants,  but  is 
shared  by  animal  organisms. 

Creatinine,  discovered  in  urine  by  Liebig  and 
Pettenkofer,  was  the  first  body  of  animal  origin 
acknowledged  to  be  an  alkaloid. 

Ptomaines  of  kno'Mn  composition. — The  common 
ancestor  of  alkaloids,  whether  animal  or  vegetable, 
is  albumen,  the  complex  albumen-molecule  being 
split  up,  either  by  bacterial  agency  or  otherwise, 
into  several  less  complex  molecules,  among  which 
are  the  animal  alkaloids.  The  following  is  a  list 
of  the  principal  ptomaines  that  have  been  extracted 
from  putrefying  animal  matters,  and  submitted  to 
ultimate  analysis  :  — 

Collodine,  CgH||N,  from  putrefying  horseflesh 
and  mackerel. 

Pai-'oline,  C,,H|.,N,  fruni  putrefying  horseflesh 
and  mackerel. 

Unnamed  hase,  C^^^^rJ>i,  from  putrefying  fibrin 
of  bullock's  blood. 

Hydro-coUodinc,  C^HijN,  from  putrefying  horse- 
flesh and  mackerel. 

Piitrescine,  C4H,.jNo,  from  human  corpses. 

Neuridine,  C-H|,N.,,  from  human  corpses,  and 
from  putrefying  fish  and  cheese. 

Cadaveriue,  C^HkNo,  from  human  corpses. 

Neurine,  C,,H,.,NO,  from  cadaveric  putrefaction. 

Choline,  C^HiiiNO.,,  from  cadaveric  putrefaction. 

Muscarine,  <Z^y^O„,  from  putrid  fish. 

Gadinine,  C,H|„NO.,  from  putrid  cod-fish. 

Tyrotoxicon  (diazobenzene  butyrate),  from  de- 
composing cheese,  milk,  and  cream. 

Animal  alkaloids  are  also  a  necessary  product  of 
vital  physiological  processes,  and  have  been  ex- 
tracted from  the  secretions  of  living  beings,  and 
from  fresh  animal  tissues.  The  following  is  a  list 
of  the  principal  animal  alkaloids  so  obtained  :  — 

Creatinine,  CjII,N30,  from  urine. 

Pscudo-xanthine,  CjHjN^O,  from  urine  and  flesh. 
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Sarkine,  CjH^N^O,  from  urine  and  flesh. 
Xanthine,  C^H^N^Oj,  from  urine  and  flesh. 
Criisoc7-eatinine,  C^H^NjO,  from  fresh  meat. 
Xanthocreatinine,  CsHmN^O,  from  fresh  meat. 
Guattme,  C5H5N5O,  from  flesh  and  guano. 
Camine,  C-H^NiO^,  from  fresh  meat. 
Betaine,  C^HiiNO.^,  from  urine. 
Mytilotoxine,  C^Hi^NOj,  from  poisonous  mussels. 

Pto7ndines  and  Disease. — Animal  alkaloids  are 
being  incessantly  produced  within  our  bodies  as  a 
result  of  the  normal  physiological  processes,  and 
they  are  eliminated  by  the  bowels,  kidneys,  liver, 
skin,  and  lungs  ;  but  if  from  any  cause  these 
eliminating  organs  fail  to  perfectly  fulfil  their 
excretory  functions,  then  an  accumulation  of  these 
alkaloids  in  the  system  occurs,  and  a  toxic  action  is 
exerted  by  them  on  the  nervous  centres.  In  this 
way  can  be  explained  the  headache  resulting  from 
constipation,  and  the  more  serious  nervous  sym- 
ptoms resulting  from  deficient  excretory  action  of  the 
kidneys  in  certain  diseases  of  those  organs.  The 
removal  of  these  animal  alkaloids  is,  however,  not 
only  effected  by  the  excretory  organs,  but,  in 
addition,  a  powerful  agent  for  their  destruction  is 
at  work  in  the  oxygen  of  the  blood,  which  is 
continually  oxidising  and  burning  them  up  ;  and  it 
seems  probable  that  this  combustion  to  a  large 
extent  occurs  in  the  liver.  If,  the  excretory  organs 
remaining  sound,  there  is  excessive  production  of 
animal  alkaloids,  but  inadequate  elimination  and 
destruction — a  condition  which  is  obtained  in  all 
forms  of  cver-exertion,  as  in  a  prolonged  march — 
then  accumulation  of  material  elaborated  in  excess 
and  imperfectly  eliminated  or  destroyed  occurs, 
and  an  auto-infection,  a  temporary  poisoning  of  the 
system,  results,  the  poison  affecting  the  nervous 
centres,  and  producing  the  fever  of  over-exertion, 
the  fever  of  prostration. 

As  regards  the  infectious  fevers,  it  is  probable 
that  after  the  admission  of  the  specific  micro- 
organisms into  the  body,  and  provided  they  find 
the  conditions  suitable,  they  live  and  multiply,  and 
that,  as  a  result  or  a  residuum  of  their  vital  activity, 
a  powerful  aikaloidal  or  other  poison  is  produced, 
the  toxicity  of  which  is  the  cause  of  the  symptoms 
of  the  disease.  If  so,  each  infectious  fever  is  the 
result  of  a  fermentative  decomposition  of  albumi- 
nous matter  within  the  body,  induced  by  a  special 
micro-organism,  manufacturing  its  own  peculiar 
poison  for  each  disease.  See  Antitoxins;  Bac- 
teria ;  Immunity  ;  and  Toxins. 

The  chief  medico-legal  interest  attaching  to  the 
ptomaines  arises  from  their  liability  to  be  con- 
founded with  some  of  the  vegetable  alkaloids,  and 
hence  to  the  possibility  of  their  leading  to  mistakes 
in  medico-legal  practice.  There  are  no  chemical 
reactions  by  which  the  ptomaines  as  a  class  may  be 
distinguished  from  the  vegetable  alkaloids. 

For  a  description  of  ptomaines  in  connection 
with  food-poisoning,  see  Food,  Poisonous. 

Arthur  P.  Luff. 

PTOSIS  (tttwo'is,  a  fall). — A  drooping  or  falling 
of  the  upper  eyelid,  with  inability  to  raise  it,  due  to 
paralysis  of  the  third  cranial  nerve.  See  Third 
Nerve,  Diseases  of. 

PTYALISM  {vtvoKov,  saliva). — A  synonym  for 
salivation,  or  excessive  flow  of  saliva.  See  Sali- 
vary Secretion,  Disorders  of. 


PUBLIC  HEALTH.'— Broadly  stated,  the  aim 
of  Public  Health,  or  Preventive  Medicine,  is  to 
curtail,  and,  if  possible,  prevent  diseases,  to 
prolong  existence,  and  to  render  life  happier  by 
means  of  improved  physical  conditions.  Such  care 
as  communities  took  for  the  protection  of  their 
health  was  in  early  times  taken  under  the  auspices 
of  religion  or  morality ;  it  was  hardly  until  the 
century  which  has  just  ended  that  serious  attempts 
were  made  to  understand  the  conditions  mak- 
ing for  health  and  disease  among  communities. 
Although  many  old  statutes  and  provisions  of  the 
common  law  may  be  shown  to  have  their  bearing 
upon  public  health,  organised  legislation  in  Eng- 
land for  the  promotion  of  this  object  may  be  said 
to  date  from  the  Public  Flealth  Act,  1848.  The 
country  had  by  this  time,  under  the  system  of 
registration  inaugurated  in  1 837,  and  by  the  aid  of 
Royal  Commissions,  learned  something  as  to  the 
causes  of  death  in  the  population.  It  was  apparent 
that  year  after  year  far  more  lives  were  being  for- 
feited to  home-grown  epidemics  than  had  been  lost 
during  the  foreign  epidemic  of  1831-32.  By  1848, 
the  threat  of  fresh  invasion  by  Asiatic  cholera  had 
become  near  and  loud.  The  time  for  sanitary 
action  was  auspicious.  It  had  come  to  be  seen 
that  communities,  as  such,  had  duties  towards  their 
members  and  towards  other  communities,  in  respect 
of  matters  affecting  health  ;  and  with  this  enlarged 
sense  of  public  responsibility  it  was  felt  that  ade- 
quate organisations  should  be  provided,  in  order  to 
instruct,  direct,  and  even  coerce  ignorant  or  wilful 
members  of  each  community.  Needless  to  say, 
this  function  of  legislation  speedily  asserted  itself 
more  definitely  and  in  fresh  directions ;  until  the 
present  system  of  sanitary  observation  and  adminis- 
tration has  grown  up. 

Considering,  first,  the  area  of  a  country  in  its 
broader  aspects,  and  always  with  more  particular 
reference  to  England  and  the  public-health  arrange- 
ments of  England,  we  note  the  influences  exerted 
by  the  condition  of  open  lands,  forests,  and  rivers. 
The  drainage  of  land,  so  as  to  carry  off  water 
readily,  and  thus  to  make  both  ground  and  air 
drier,  has  a  great  effect  on  certain  aspects  of  the 
public  health.  Ague,  once  so  common  in  England, 
has  in  consequence  of  the  direct  or  indirect  effects 
of  drainage  almost  disappeared,  as  also  has  dysen- 
tery, which  so  often  accompanies  it. 

The  movements  of  the  ground-water,  which,  by 
its  rises  and  falls,  influence  the  moisture  and  the 
amount  of  air  in  the  soil,  and,  through  these  con- 
ditions, alter  the  amount  and  rapidity  of  decom- 
position therein,  have  been  supposed  also  to  in- 
fluence health,  and  to  be  especially  connected  with 
the  development  of  typhoid  fever,  cholera,  and, 
more  recently,  diphtheria.  One  view  is  that  a 
rising  subsoil  water  may  force  out  from  the  soil 
pathogenic  organisms,  and  clearly  such  organisms 
may  be  thus  washed  into  shallow  wells.  A  moist 
ground  is  also  believed,  on  tolerably  strong  evi- 
dence, to  be  favourable  to  the  production  of  destruc- 
tive lung-diseases  ;  and  rheumatism  and  catarrhal 
affections  would  appear  to  be  more  common  on 
damp  soils.  But  more  accurate  observations  are 
necessary  on  these  points.    Although  the  influence 

'  This  article  treats  in  the  main  of  the  general  principles 
concerned  in  the  prevention  and  control  of  infectious  diseases. 
The  scheme  devised  by  Dr.  Parkes  in  the  original  issue  is 
still  adhered  to,  although  parts  of  the  article  have  been  re- 
written. Sanitary  Law,  Vital  Statistics,  and  Bacteriology 
are  dealt  with  in  separate  articles. — H.  T.  B. 
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of  the  ground-water  in  cholera  is  questionable,  and 
it  is  by  no  means  always  active  in  the  production  of 
typhoid  fever,  it  is  certain  that  lowering  the  level 
of  the  ground-water  when  it  is  near  the  surface  is 
often  followed  by  the  best  results  on  the  general 
health  of  the  people,  and  in  hot  countries  malarial 
diseases  have  been  greatly  diminished,  even  when 
the  lowering  of  the  ground-water  has  not  exceeded 
a  few  inches.  But  in  so  far  as  malaria  is  concerned, 
recent  researches  with  regard  to  the  part  played  by 
certain  species  of  mosquitoes  (p.  949)  render  it 
extremely  probable  that  drainage  has  acted  by  drying 
up  the  pools  which  are  now  known  to  form  the 
breeding-places  of  the  mosquitoes  in  question.  A 
noteworthy  relation  has  also  been  observed  between 
the  autumnal  diarrhcea  of  children  in  towns  and 
the  earth-temperature  at  a  depth  of  four  feet,  and 
recent  researches  confirm  this  observation. 

The  regulation  of  irrigation  operations  also  has 
in  some  countries  become  an  important  question. 

The  control  of  forests  ought  to  be  considered  a 
State  matter,  as  the  climate  of  a  country  and, 
therefore,  health  may  be  greatly  influenced  by 
them.  In  England  such  regulation  of  forests  is 
not  a  matter  of  much  national  importance  ;  it  is 
otherwise  in  Germany  and  France,  where  laws 
exist  which  restrain  private  action  ;  and  in  Italy, 
Greece,  and  Turkey  the  condition  of  the  forests 
requires  grave  consideration  as  a  matter  of  public 
health,  as  well  as  of  climate  and  rainfall.  In  India 
this  is  also  the  case,  and  there  are  several  im- 
portant sanitary  aspects  under  which  the  operations 
of  the  Forest  Department  need  to  be  regarded. 

The  regulation  of  rivers,  such  as  the  embank- 
ments, narrowings,  deepenings,  and  removal  of 
obstructions,  has  generally  been  concerned  with 
little  else  than  navigation  or  the  prevention  of 
accumulations  ;  but  rivers  are  equally  important 
from  a  sanitary  standpoint,  as  they  may  influence 
the  out-flow  of  the  land-water  from  their  drainage 
areas,  and  in  that  way  may  affect  the  level  of  the 
subsoil  water  and  the  dryness  of  the  soil. 

In  another  way  the  regulation  of  rivers  is  a 
matter  of  the  greatest  importance.  They  supply 
the  drinking-water  of  the  community  to  a  large 
extent,  and  freedom  from  contamination  is,  there- 
fore, necessary.  For  years  this  has  been  seen  to 
form  one  of  the  most  difficult  questions  of  public 
health,  and  for  some  years  a  Royal  Commission  was 
engaged  in  inquiring  into  the  causes  and  remedies 
of  the  pollution  of  rivers.  A  Second  Commission 
presented  its  Report  in  special  relation  to  supplies 
of  drinking-water  for  London,  and  the  decision  of  a 
Royal  Commission  which  is  at  the  present  time 
considering  the  best  means  of  sewage  purification, 
and  which  has  now  issued  an  interim  report  recom- 
mending further  administrative  machinery,  is  likely 
to  have  an  important  effect  upon  the  purity  of 
our  rivers.  The  chief  causes  of  contamination  are 
the  dirty  water  and  sewage  coming  from  towns,  and 
the  refuse  of  trade  operations.  The  former  can  in 
some  measure  be  met  by  irrigation  or  by  filtration 
through  land,  though  the  immense  quantity  of  water 
to  be  purified  and  the  price  or  position  of  land  may 
cause  difficulty.  The  admixture  of  trade  refuse- 
water  presents,  however,  the  greater  difficulty  ;  yet 
to  prohibit  the  flow  into  streams  would  sometimes 
be  to  prohibit  the  trade  works.  At  present  there 
is  no  settled  general  standard  of  purity  for  either 
town  or  trade  water  before  its  discharge  into 
streams.    Such  standards  were  suggested  by  the 


Rivers  Pollution  Prevention  Commissioners,  but 
they  have  never  been  accepted  either  by  Parliament 
or  the  public,  and  it  will  perhaps  be  eventually 
recognised  that  for  actual  working  the  standard 
must  vary  with  the  place  and  trade,  and  must 
depend  first  on  the  demands  made  upon  the  river 
for  drinking  use  ;  and,  for  the  rest,  on  the  purity 
of  the  river  water  into  which  the  dirty  effluent  is 
discharged,  and  the  comparative  volumes  of  dirty 
and  clean  water  thus  mixed  together — i.e.  upon  the 
extent  of  the  dilution  of  the  impure  with  the  pure 
water.  The  number  and  kind  of  fish  living  in  the 
river  water  are  also  to  be  taken  into  account, 
effluents  of  the  highest  obtainable  purity  only  being 
admitted  into  trout  or  salmon  rivers,  or  into  those 
estuaries  in  which  shell-fish  such  as  oysters  are 
cultivated  for  market.  Thus  it  will  be  seen  that, 
at  present,  no  great  progress  has  been  made  in  the 
prevention  of  the  pollution  of  rivers  in  England,  the 
interests  involved  in  the  continuance  of  the  polluted 
condition  of  streams  being  exceedingly  strong,  and 
the  enforcement  of  the  law  being  in  the  hands  of 
authorities  who  are  often  the  greatest  offenders 
against  its  provisions.  County  Councils,  however, 
who  are  now  possessed  of  considerable  sanitary 
functions,  have  been  empowered  to  enforce  the  pro- 
visions of  the  Rivers  Pollution  Acts,  and  on  the 
initiation  of  these  Councils  Joint  Committees  may 
be  and  have  been  formed  to  control  the  pollution  of 
a  river  through  its  whole  course.  Much  good  has 
already  resulted  from  the  action  of  these  bodies, 
who  are  to  a  certain  extent  free  from  the  trammels 
of  petty  and  local  interests. 

Of  conditions  operative  upon  the  health 'of  the 
individual  and  of  the  community,  the  one  that  falls 
most  conspicuously  within  the  province  of  Local 
Sanitary  A!i/ho7'ities,  as  of  the  Legislature  which 
created  them,  is  the  condition  under  which  people 
have  their  dwelling — the  state  and  circumstances  of 
their  hahitaiion,  both  in  the  particular  and  in  the 
aggregate.  So  true  is  this,  and  so  strongly  is  this 
consideration  felt  in  practice,  that,  for  the  rest,  it 
will  be  convenient  to  arrange  the  subject-matters  of 
the  present  article  with  the  notion  of  condition  of 
habitation  in  the  foreground  ;  and  to  regard  each 
subject  as  it  principally  concerns  communities  in- 
habiting a  larger  or  smaller  place,  or  as  it  concerns 
the  particular  habitation.  Thus,  the  general  sub- 
ject of  public  health  will,  with  little  exception,  be 
here  discussed  with  reference,  first,  to  collections  of 
houses  forming  cities,  towns,  and  villages  ;  secondly, 
to  separate  houses. 

Cities,  Towns  and  Villages. — The  health  of 
the  inhabitants  of  English  towns,  as  judged  of  by 
the  annual  rate  of  mortality,  is  not  so  good  as  that 
of  the  people  of  rural  districts.  See  Mortality  ; 
and  Vital  Statistics. 

Hygienic  Conditions  of  Cities,  Towns,  and 
'Villages. — These  are  conditions  referable  to  : 

1.  The  site  and  soil. 

2.  The  arrangement  and  building  of  houses. 

3.  The  water-supply. 

4.  The  removal  of  refuse- water  and  of  dry  refuse. 

5.  The  removal  of  excreta. 

6.  The  conservancy  of  the  surface. 

7.  The  supply  of  food,  including  the  regulation 
of  slaughter-houses,  dairies,  and  bake-houses. 

8.  The  regulation  of  trades. 

9.  The  arrest  and  control  of  infectious  diseases. 

10.  The  disposal  of  the  dead. 

11.  The  supervision  of  nuisances. 
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I.  The  Site  and  Soil. — The  sites  of  old  cities 
were  fixed  by  reason  of  war  or  commerce,  or  of 
vicinity  to  water-supply  ;  when  modern  cities  arise, 
it  is  often  in  consequence  of  the  development  of 
new  industries,  such  as  depend  on  coal  and  iron,  or 
such  as  cotton  or  woollen  works,  where  the  site  is 
determined  by  convenience  of  manufactures.  In 
England,  even  at  the  present  day,  new  towns  and 
villages  still  tend  to  spring  up  without  regulation, 
and  when  they  attain  a  certain  size,  and  some  sort 
of  municipal  government  is  formed,  it  is  often  too 
late  to  consider  the  wholesomeness  of  the  ground 
or  to  attend  to  the  arrangement  and  construction  of 
the  existing  houses.  It  were  to  be  desired  that  the 
Legislature  should  secure  for  towns,  during  their 
period  of  growth  and  extension,  more  attention  to 
such  matters.  For  too  often  in  the  case  of  old 
towns  Local  Improvement  or  Health  Acts  are  found 
to  be  needed,  in  order  to  remedy  slowly  and  labori- 
ously the  errors  of  bygone  times. 

In  respect  of  the  site  it  is  necessary  to  dry  the 
ground  if  it  is  at  all  damp,  and  to  keep  it  from 
being  contaminated  by  injurious  or  offensive  matters. 
It  is  one  of  the  advantages  of  sewering  towns  that 
the  ground  is  thereby  drained  ;  and  brick  sewers 
were  formerly  laid  so  as  to  admit  subsoil  water  and 
drain  the  ground  as  well  as  to  serve  as  channels  for 
house-waters.  For  the  former  object  of  drying  the 
soil,  every  town  ought  to  have  a  system  of  pervious 
sewers  ;  and  for  the  second  object,  it  is  best  to 
have  a  system  of  impervious  sewers  combined  with 
the  deep  drainage  of  the  soil.  There  should  be 
no  cesspits  or  middens,  or  manure-heaps,  in  un- 
cemented  holes ;  all  refuse  of  this  kind  should 
be  removed  and  never  allowed  to  soak  into  the 
ground.  The  ground  ought  to  be  secured  against 
every  source  of  contamination,  a  fact  which,  with  a 
fuller  knov\ledge  of  the  behaviour  of  pathogenic 
organisms  in  soil,  is  becoming  of  more  and  more 
importance.  Paving  of  all  streets  and  courts, 
so  as  to  prevent  surface-impurities  from  soaking 
in,  and  great  care  in  the  construction  of  private 
drains  and  public  sewers,  will  keep  the  soil 
of  a  city  free  from  those  impurities  which,  under 
the  influence  of  heat,  water,  and  air,  generate  in- 
jurious effluvia  that  may  be  sucked  into  houses.  It 
is  necessary  also  to  have  rules  as  to  '  made  ground.' 
Inequalities  in  the  surface  of  the  ground  are  often 
levelled  by  filling  in  with  refuse  of  all  kinds  ;  house 
and  chemical  refuse,  and  dredgings  from  rivers, 
with  other  rubbish,  are  sometimes  used.  Decom- 
position goes  on  in  such  soils,  and  eventually,  if 
not  too  foul,  they  purify  themselves,  but  for  this 
time  is  required.  In  the  '  cinder  refuse '  of  Liver- 
pool, which  is  tolerably  free  from  im'purities,  at 
least  three  years  are  required  for  the  disappearance 
of  the  more  easily  decompgsed  animal  and  vege- 
table matters.  In  other  made  soils  it  may  be 
longer  ;  and  when  soil  is  very  impure,  as  in  the 
case  of  old  graveyards,  it  is  uncertain  how  long  it 
is  before  it  would  be  safe  to  build  upon  it.  Sani- 
tary authorities  have,  under  certain  conditions, 
power  to  prevent  new  buildings  from  being  erected 
on  ground  upon  which  animal  or  vegetable  matter 
has  been  deposited.  Every  made  soil  should  be 
well  drained,  so  that  air  and  water  may  freely  pass 
through  it,  and  the  best  should  have  been  laid 
down  for  three  or  four  years  before  being  built 
upon.  Trial  holes  should  be  made  in  all  cases  of 
doubt. 

The  leakage  of  coal-gas  from  pipes  is  a  point  to 


be  guarded  against,  and  the  ease  of  preventing  this 
would  be  much  increased  by  the  use  of  subways, 
such  as  are  to  be  found  in  certain  European  cities. 

With  respect  to  the  means  of  covering  the  sides 
of  city  streets  for  foot  passengers,  good  stone  pav- 
ing or  the  like  is  essential  :  for  it  greatly  increases 
the  ease  of  cleaning  the  surface.  Full  powers  are 
given  to  Sanitary  Authorities  for  this  purpose. 

The  question  of  the  best  kind  of  road  for  horse 
and  carriage  traffic  is  not  quite  so  easily  settled  ; 
there  are  four  principal  plans  :  macadamising, 
granite  blocks,  wood,  and  asphalte.  As  a  mere 
matter  of  health  the  last  is  probably  preferable  ; 
there  is  less  debris,  greater  ease  of  cleaning,  and 
less  noise.  Both  macadamised  and  granite-block 
roads  soon  get  worn  into  fine  mud,  which  is  made 
up  of  finely  comminuted  stone  mixed  with  drop- 
pings from  horses,  and  the  like.  In  wet  weather 
this  is  washed  into  the  sewers,  which  it  aids  in 
obstructing,  and  it  forms  a  useless  part  of  the 
sewage.  In  dry  weather  it  becomes  pulverised, 
floats  in  the  air  and  is  one  of  the  ingredients  of  city 
air,  from  which  it  is  deposited  as  dust.  Wood  and 
asphalte  break  up  much  more  slowly  and  are  more 
easily  cleaned  both  by  rain  and  by  washing,  but  it 
is  necessary  that  the  wood  used  should  be  as  hard 
and  impervious  as  possible. 

2.  Tlie  Arraitgement  and  Building  of  Houses. — 
The  arrangement  of  houses  and  streets  in  towns  is 
influenced  by  many  circumstances.  A  good  return 
for  money,  facility  of  locomotion,  and  beauty,  are 
the  chief  considerations  in  new  towns.  In  old 
cities  questions  of  defence  and  of  materials  have 
especially  regulated  the  size  and  direction  of  their 
streets,  and  the  height  and  compression  of  their 
houses.  Many  considerations  will  always  influence 
the  formation  of  streets,  but  a  free  passage  of  air  to 
all  parts  of  a  town  is  a  cardinal  point,  which  should 
receive  the  utmost  attention.  The  more  numerous 
and  the  wider  the  streets  are,  the  less  impeded  will 
be  the  air-flow.  It  is  undesirable  that  a  street 
should  be  less  in  width  than  one  and  a  half  times 
the  height  of  the  houses  abutting  thereon. 

There  should  be  open  spaces,  arranged  to  allow 
ready  movement  of  air  through  them  at  the  back  of 
the  houses,  and  all  '  back-to-back  '  building  should 
be  illegal.  The  erection  of  narrow  lanes  and  alleys 
should  be  prohibited  in  all  new  towns,  and  the 
back  courts  so  common  in  our  older  towns  ought  to 
be  gradually  removed.  Additional  open  spaces 
should  be  provided  at  intervals.  Wide  straight 
streets  are  useful  for  ventilation,  and  are  best  for 
the  laying  of  pipes  and  tramways.  Straight  lines 
are  by  some  not  considered  beautiful,  but  generally 
speaking  they  are  certainly  most  convenient. 

Powers  are  given  to  Urban  Authorities  to  make 
by-laws  regulating  the  width  of  new  streets,  pro- 
viding for  sewerage,  foundation  of  houses,  spaces 
for  air  about  houses,  the  drainage  of  buildings,  and 
many  other  matters.  As  regards  existing  towns, 
these  Authorities  are  enabled  to  purchase  dwellings 
in  order  to  improve  streets,  to  set  back  houses 
when  rebuilt,  and  in  cases  where  only  the  front  of 
a  house  in  a  street  is  taken  down  they  may  pre- 
scribe the  line  of  the  new  building.  Larger  powers 
of  demolition  and  reconstruction,  moreover,  are 
given  by  the  Housing  of  the  Working  Classes  Acts, 
the  facilities  for  the  administration  of  which  have 
been  quite  recently  extended,  and  various  local 
statutes.      It  has  been   said    that  due  provision 
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should  be  made  beforehand  for  the  proper  con- 
struction of  the  many  new  towns  which  must  needs 
spring  up  in  the  course  of  another  century.  The 
case  seems  clear  for  the  community  at  large  to 
regulate.  Matters  so  important  as  these  for  the 
general  health  of  the  population  are  proper  for 
Imperial  legislation  to  deal  with  to  a  greater 
degree  than  has  been  yet  recognised  in  any  Act. 
In  their  principles  at  least,  such  matters  should  not 
be  relegated  to  Local  Authorities,  for  them  to 
accept  and  to  use  according  to  the  hjcal  caprice  of 
the  moment. 

An  important  point  to  determine  is  the  height  of 
the  houses,  a  matter  which  is  assuming  serious 
dimensions  in  London  and  other  of  our  large  towns. 
In  England  a  large  proportion  of  our  towns  consists 
of  low  brick  houses.  If  these  are  not  too  crowded 
they  give  a  good  distribution  of  the  inhabitants, 
and  oppose  little  obstacle  to  the  movement  of  air 
and  the  distribution  of  light.  When  the  houses 
are  very  lofty  the  air-currents  must  be  much  more 
impeded,  and  therefore  the  streets  ought  to  be 
much  wider,  and  open  spaces  behind  and  about 
them  ought  to  be  more  carefully  secured,  a  point 
which  has  been  much  neglected  in  the  erection  of 
modern  blocks  of  'flats.'  It  is  not  possible  to 
state  with  any  precision  the  number  of  persons  who 
may  be  located  on  an  acre — this  will  depend  in  the 
main  on  the  construction  of  the  individual  houses  ; 
but  it  may  be  laid  down  as  a  general  rule  that, 
however  small  be  the  size  of  the  houses,  the  amount 
of  ground  not  occupied  by  them  in  any  given  acre 
should  be  as  great  as  the  amount  actually  taken  up 
by  houses,  and  such  a  rule  should  <J  fortiori  be 
maintained  in  the  case  of  more  populous  houses. 
Where  the  houses  of  a  town  are  intended,  each  of 
them,  for  the  lodgment  of  several  families,  and 
consist  (with  the  name  of  '  flats'  or  'mansions')  of 
a  number  of  separate  dwellings  piled  up  on  the  top 
of  each  other,  it  is  of  even  greater  importance  that 
the  relation  between  inhabited  and  uninhabited 
area  should  be  properly  regulated.  .Such  flats  or 
mansions  ought,  for  the  sake  of  air  and  light,  to  be 
provided  with  exceptional  arrangements  for  space 
about  them,  with,  concurrently,  abundant  ventila- 
tion of  streets  and  provision  of  open  spaces.  They 
may  serve  to  illustrate  the  foregoing  contention  as 
to  the  need  for  supervision  by  an  Imperial  or  at 
least  a  county  authority  over  the  arrangements  of 
streets  and  houses  ;  for  every  Local  Authority  can 
hardly  be  expected  to  be  sufficiently  alive  to  the 
misfortunes  that  have  befallen  certain  large  towns 
through  want  of  due  regulation  of  houses  of  this 
class.  The  construction  of  the  separate  houses 
should  not  be  altogether  a  matter  of  absolute  control 
by  a  municipality  ;  and  certain  rules  as  to  ground- 
plan,  foundations,  arrangement  of  closets,  and  the 
thickness  of  party  walls  are  habitually  enjoined 
by  the  State  upon  Local  Authorities  desirous  of 
regulating  their  new  buildings  ;  while  sufficient 
liberty  should  Ije  afforded  to  the  requirements  and 
tastes  of  individual  owners  and  architects. 

So  in  all  houses,  whether  urban  or  rural,  there 
should  be  means  of  ventilation  for  every  room  ;  no 
inhabited  room  should  have  a  borrowed  light,  but 
should  have  a  window  opening  directly  on  the 
external  air  ;  every  window  should  open,  and 
■especially  at  the  top  ;  every  room  should  be  of  good 
height,  not  less  than  nine  feet  in  the  smallest,  and 
ten  and  eleven  feet  in  larger  rooms  ;  the  closets 
should,  when  practicable,  be  arranged  in  such  a 
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manner  that,  in  addition  to  ventilation  of  the  closet 
itself,  there  should  be  thorough  cross  ventilation 
into  the  open  air  between  the  closet  and  the  rest  of 
the  house,  and  this  is  best  accomplished  by  having 
projecting  portions  of  the  building  to  contain  the 
closets  ;  every  house  should  Ije  provided  with  closets 
in  due  proportion  to  its  population  ;  there  should 
be  proper  water-supply,  with  easily  inspected 
storage,  if  house-storage  is  permitted,  and  easy  and 
efficient  methods  of  carrying  off  the  dirty  house- 
water  :  there  should  be  proper  arrangements  for  the 
collection  and  temporary  storage  of  dry  house 
refuse  ;  and  house  drains  and  pipes  should  be  con- 
structed and  ventilated  on  the  principles  that  will 
presently  be  set  forth. 

All  these  matters  are  easy  to  regulate  without 
interfering  unduly  with  the  plans  of  the  architect. 

3.  The  —  In  a  town  with  sewers  and 

water-closets  it  is  generally  considered  that  the 
supply  of  water  per  head  daily  should  not  be  less 
than  25  gallons  ;  and  if  there  are  trades  using 
large  quantities  of  water,  from  five  to  ten  gallons 
additional  (reckoned  per  head  of  population)  are 
wanted  for  the  town.  If  there  are  no  water-closets, 
from  14  to  20  gallons  per  head  daily  appears  to  be 
the  amount  usually  considered  sufficient  in  large 
English  towns. 

The  sources  of  supply  are  natural  lakes,  artificial 
lakes  and  gathering  grounds,  rivers,  springs,  and 
wells.  In  towns  of  any  size  superficial  and  shallow 
wells  are  always  suspicious  sources.  Local  authorities 
have  powers  to  undertake  the  public  supply  of 
water,  and  to  protect  water-supplies  ;  also  to  close 
wells,  tanks,  cisterns,  or  pumps  if  the  water  be 
polluted.  But  additional  general  powers  are 
urgently  required  to  enable  a  well  to  be  closed  in 
the  event  of  its  surroundings  being  such  as  to  threaten 
the  purity  of  the  water. 

The  following  are  the  matters  of  chief  importance 
in  towns  :  (17)  The  supply  should  be  taken  from 
sources  capable  of  affording  a  quantity  adequate  to 
the  present  and  proximate  wants  of  the  town,  with 
such  approach  to  constancy  as  may  be  attainable. 
In  quality,  the  great  points  are  to  ensure  that  the 
water  is  clear  or  is  easily  or  completely  freed  from 
sediment  by  sand- filtration,  and  is  well  aerated, 
pleasant  to  taste,  and  without  smell  ;  that  it  con- 
tains no  injurious  animal  constituents,  and  cannot 
become  contaminated  with  excreta  of  men  or 
animals,  or  with  foul  water  from  houses  ;  that  it 
contains  no  injurious  amount  of  vegetable  matter 
(not  more  than  2  or  3  grains  per  gallon),  and  that 
its  mineral  constituents  are  of  moderate  amount, 
and  consisting  of  such  mineral  matters  as  are  not 
likely  to  be  injurious.  With  respect  to  lime  especi- 
ally, much  discussion  has  taken  place  as  to  whether 
soft  or  temporarily  hard  (from  calcium  carbonate) 
water  is  best  for  a  town  ;  the  soft  water  is  preferred 
for  many  trades  and  is  probaljly  best  for  health, 
though  it  has  been  fouiid  impossible  to  prove  this  Ijy 
statistics  ;  it  is  certain  that  the  inhal)itants  of  nume- 
rous towns  using  a  good  chalk  water  have  excellent 
health,  and  it  would  seem  in  fact  that  the  question 
between  water  hard  from  calcium  carbonate  and  soft 
water  is  not  an  important  one.  The  use,  however, 
of  hard  water  leads  to  enormous  waste  of  soap,  is 
liable  to  block  up  cisterns  and  pipes  by  a  deposit  of 
'  fur,'  and  is  said  to  be  bad  for  cooking  purposes. 
When  water  is  permanently  hard  from  calcium 
chloride  and  sulphate  it  is  thought  to  be  objectionable 
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to  health.  The  great  point  in  choosing  water  is, 
in  practice,  its  freedom  from  any  chance  of  con- 
tamination with  excreta,  or  with  refuse  matter  from 
habitations. 

The  duties  of  a  medical  officer  of  health  should 
include  the  supervision  of  the  sources  of  supply,  so 
as  to  detect  and  prevent  any  possible  contamination, 
and  such  officer  should  have  legal  access  at  all  times 
to  the  premises  of  any  Water  Company  supplying 
his  district  with  water.  Frequent  bacteriological,  as 
well  as  chemical,  examinations  of  the  water  should 
be  made. 

The  water  when  supplied,  except  in  the  case  of 
deep- well  waters,  most  commonly  needs  to  be  stored 
and  filtered.  The  reservoirs  of  our  towns  contain 
from  one  to  three  months'  supply,  or  less  if  the 
supply  is  very  uniform  in  quantity.  The  reservoirs 
require  to  be  placed  so  as  to  be  clear  of  trees,  and 
protected  from  danger  of  anything  being  thrown 
into  them.  Filters  which  aim  at  straining  off  matter 
in  suspension  and  -oxidising  organic  substances  are 
usually  made  of  sand  about  3  feet  in  depth  resting 
upon  gravel,  and  the  filtration,  according  to  Koch, 
should  be  so  conducted  that  {a)  the  pace  should  not 
exceed  3 '94  inches  per  hour,  each  filter  being  pro- 
vided with  a  regulating  contrivance  ;  {/>)  the  water 
from  each  filter  should  be  examined  bacteriologically 
once  daily  ;  (f)  the  filtered  water  should  contain  no 
more  than  100  micro-organisms  per  cubic  centi- 
metre. Where  there  is  no  public  supply  and  domestic 
filters  are  used,  frequent  cleaning  is  essential. 
Filters  made  of  unglazed  porcelain  or  of  infusorial 
earth  are  the  most  reliable. 

After  filtration  the  water  is  distributed  by  means 
of  mains  usually  of  iron  tarred  or  varnished  inside, 
for  the  larger  conduits,  and  then  by  leaden  service- 
pipes,  or,  under  certain  circumstances,  tinned-lead 
pipes,  for  the  smaller.  Both  Iron  and  lead,  and 
especially  the  latter,  are  dissolved  by  some  waters, 
and  the  question  whether  lead  is  so  dissolved  has 
often  to  be  answered  ;  in  examining  into  this 
matter  the  water  should  be  taken  after  it  has  been 
in  contact  with  the  pipes  for  some  hours — for 
instance,  in  the  early  morning. 

Carried  down  the  public  pipes,  the  water  is  either 
delivered  at  intervals  to  house-cisterns,  or,  what  is 
far  better,  is  supplied  on  the  constant  plan  without 
house-storage.  If  it  be  not  possible  to  dispense 
with  house-cisterns,  they  should  be  well  made  of 
slate,  stoneware,  or  galvanised  iron,  should  be  able 
to  be  easily  inspected  and  cleaned,  and  their  over- 
flow pipes  should  always  end  in  the  open  air,  never 
go  into  any  drain.  The  greatest  care  should  be 
taken  that  the  cistern-water  shall  run  no  risk  of 
contamination  by  absorption  of  foul  air  or  by  soak- 
age  into  the  cistern,  which  should  be  well  covered 
to  prevent  dust  getting  in. 

If  the  '  constant  system  '  is  in  force,  it  should  be 
truly  constant,  for  if  the  water  is  cut  off  at  intervals 
and  the  house-pipes  are  then  emptied,  or  if  leakages 
take  place  in  the  street  mains,  air  must  be  drawn 
into  them,  and  this  air  may  be  foul  ;  it  has  even 
happened  that  dirty  liquids  have  been  sucked  into 
water-pipes,  as  where  a  closet  service-pipe  direct 
from  the  house-main  has  been  connected  with  a 
choked  closet-pan,  and  in  this  way  excreta  have 
not  only  passed  into  these  house-pipes,  but  have 
even  got  into  the  mains.  In  a  similar  manner, 
when  sewers  are  laid  in  the  same  trenches  as  water- 
mains,  liquids  escaping  from  leaky  sewers  may  find 
their  way  through  bad  joints  or  fissures  in  water- 


pipes.  That  is  most  liable  to  occur  during  inter- 
missions in  the  water-service  ;  but  the  same  insuc- 
tion  into  water-pipes  may  occur  while  the  pipes  are 
full,  if  the  water  be  running  through  them  with 
great  velocity.  This  fact  is  not  sufficiently  recog- 
nised, even  by  water-engineers  ;  yet  it  has  been 
concerned  in  the  distribution  of  enteric  fever  broad- 
cast in  a  community. 

Under  a  constant  system  and  under  an  intermit- 
ting system  alike,  small  service-cisterns  are  needed 
for  water-closets  and  for  kitchen -boilers,  and  pre- 
cautions have  to  be  taken  with  these  cisterns  equally 
with  larger  storage-cisterns.  In  fact,  too  great  care 
cannot  be  taken  in  thoroughly  guarding  water-pipes 
and  cisterns  in  every  way.  Waste-pipes  from  cisterns 
must  have  no  connection  with  the  drains,  but  should 
discharge  freely  in  the  open  air. 

The  sources  of  contamination  of  drinking-water 
are  very  numerous,  and  may  affect  the  water  at  its 
source,  in  its  flow,  in  the  reservoir,  or  during  dis- 
tribution. If  stored  in  houses  it  is  especially  exposed 
to  risk  ;  and  this  is  the  grand  argument  for  constant 
service,  that  the  water  may  be  delivered  immedi- 
ately after  filtration.  The  plan  of  cistern-storage, 
indeed,  lessens  those  risks  that  are  incidental  to 
intermissions  ;  but  this  plan  demands  that  cisterns 
be  properly  made  and  placed,  and  be  regularly 
cleaned.  For  low-rented  houses  these  conditions 
are  very  difficult  of  attainment,  and  therefore  the 
constant  service  is  peculiarly  adapted  to  the  houses 
of  the  poor. 

In  all  towns  the  service  should  be  at  high  pres- 
sure, so  that  water  may  be  carried  to  every  floor 
and  thus  labour  be  spared,  and  the  freshness  of  the 
water  be  secured.  In  places  where  the  water  is 
not  carried  into  the  houses,  but  is  fetched  from 
pumps  or  from  '  hydrants '  in  the  street,  it  has  to 
be  stored  in  the  houses  in  buckets,  and  runs  many 
chances  of  impurity. 

A  town  requires  water  for  public  purposes,  such 
as  for  public  baths,  washhouses,  flooding  and  wash- 
ing streets,  flushing  sewers,  and  putting  out  fires, 
and  for  this  latter  purpose  sufficient  and  constant 
pressure  is  essential.  Statutory  powers  are  given 
for  carrying  out  these  objects. 

4.  T/!e  Disposal  of  Dirty  House-ivater  and  Dry 
Refuse. — After  being  distributed  and  used  in  houses 
or  trades,  the  water  with  the  impurities  it  has 
gathered  must  be  carried  out  of  the  town.  The 
inhabitants  should  have  no  difficulty  in  getting  rid 
of  their  dirty  water,  or  otherwise  dirty  water  will 
come  to  be  used  improperly  several  times  over. 
Houses  ought  to  have  convenient  sinks  discharging 
by  trapped  pipes  opening  outside  the  house,  not 
into  a  drain,  but  over  a  grating  in  connection  with 
a  trapped  inlet  or  gully,  in  the  manner  provided 
for  in  the  Model  By-laws.  From  these  it  must  go 
along  pipes  or  sewers,  and  be  disposed  of  at  the 
outfall  in  some  way.  House-water,  besides  other 
impurities,  frequently  includes  some  portion  of  urine 
which,  as  we  now  know,  may  contain  certain  patho- 
genic organisms.  It  is  not  fit  to  be  at  once  dis- 
charged into  streams,  but  as  its  fertilising  powers 
are  considerable  it  is  well  adapted  for  irrigation  on 
land.  The  plan  involving  the  least  expense  appears 
to  be  to  filter  it  by  intermittent  filtration  on  a  small 
but  sufficient  area  of  properly  prepared  and  drained 
ground,  provided  such  can  be  procured. 

The  dry  refuse  of  houses  consists  of  cinders  and 
ashes,  remains  of  food,  dust  from  sweepings,  and 
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various  other  used-up  articles  of  house  life.  In 
some  towns  there  is  little  difficulty  in  disposing  of 
this  refuse.  After  being  carted  away  it  is  sorted, 
and  every  article  finds  a  sale.  In  other  towns, 
however,  the  disposal  of  the  house-refuse  is  a  mat- 
ter of  difficulty  and  expense.  A  system  of  destroy- 
ing the  refuse  by  fire  in  destructor  furnaces  has  of 
late  years  come  largely  into  use  in  various  towns 
and  is  making  rapid  progress.  The  refuse  contains 
a  sufficiency  of  combustible  material  in  the  shape 
of  cinders  to  ensure  its  complete  destruction  in  a 
properly  designed  furnace,  and  the  waste  heat  may 
he  utilised  for  various  municipal  purposes,  e.g.  for 
converting  the  contents  of  pail-closets  into  a  dry 
manure,  or  for  generating  steam  in  boilers  for 
driving  electric-lighting  machinery.  The  clinkers, 
when  withdrawn  from  the  furnace,  can  be  ground 
down  in  a  mortar-mill  and  converted  into  mortar, 
bricks,  or  concrete.  Sanitarily  considered,  the 
destruction  by  heat  of  dust-bin  refuse  is  far  pre- 
ferable to  the  old-fashioned  sorting  method.  In 
some  places  the  dry  refuse  is  placed  every  day  by 
the  inhabitants  in  front  of  the  houses  and  is  removed 
by  scavengers.  In  other  places  there  must  be 
storage  of  refuse  on  the  premises  for  a  varying 
number  of  days  ;  if  this  is  requisite,  every  house 
should  have  a  properly  prepared  dust-bin,  well 
paved  to  prevent  soakage,  well  covered  so  that  its 
contents  may  be  kept  dry  and  free  from  the  influences 
of  wind,  and  so  placed  as  to  be  away  from  the 
house,  though  convenient  for  the  house  as  well  as 
for  the  town-scavengers.  In  the  building  of  any 
house  the  arrangements  for  the  position  of  the  dust- 
bin are  almost  as  important  as  those  for  the  closets. 
Of  late,  galvanised  iron  pails  with  tight-fitting  lids 
have  come  largely  into  use  to  replace  brick  dust- 
bins for  the  storage  of  dry  house-refuse,  and  being 
non-absorbent  they  are  far  more  cleanly  and  suita- 
ble receptacles  than  brick  structures  could  ever  be. 
The  removal  ought  to  be  frequent  and  regular,  but 
the  frequency  has  to  be  fixed  by  special  circum- 
stances. As  far  as  possible  organic  refuse  (food 
scraps  &c. )  should  be  burnt  in  the  kitchen  fire, 
and  not  stored  on  the  premises  to  await  removal  by 
the  scavengers. 

5.  T/ie  Removal  of  Excreta. — The  excreta  of 
the  skin  and  lungs  are  got  rid  of  by  ventilation  and 
washing,  so  that  this  heading  refers  only  to  the 
solid  and  liquid  excrements.  These  average  respec- 
tively (for  both  sexes  and  all  ages)  about  2\  ounces 
avoirdupois  of  solid  excrement  and  40  fluid  ounces 
of  urine  per  diem. 

The  excreta  must  not  soak  into  the  earth,  or 
remain  near  dwellings.  The  common  privy  and 
the  '  midden  '  of  northern  towns  can  only  with 
difficulty  be  brought  to  fulfil  these  conditions.  In 
towns  above  10,000  inhabitants  it  now  seems  clear 
that  there  is  no  possibility  of  using  the  earth-closet 
system,  on  account  of  the  expense  of  preparation 
and  transport  of  dry  earth.  Therefore,  for  towns 
in  this  country,  two  plans  alone  remain:  (l)  The 
dry  plan  with  frequent  removal,  with  perhaps  such 
deodorisation  as  the  ashes  of  the  house  may  give  ; 
the  so-called  '  pail  system '  is  one  form  of  this  dry 
plan.  (2)  The  '  water  system,'  the  excreta  being 
carried  off  from  the  house  along  drains  and  sewers, 
by  the  aid  of  water.  The  air  or  pneumatic  systems 
of  Liernur  and  Berber,  which  are  in  use  in  certain 
parts  of  the  Continent,  and  by  which  the  excreta, 
unmixed  with  water,  nrp  e:iirl<-f»rl  tbrnnah  nineq  into 


a  central  reservoir  by  an  air-pump,  worked  by  a 
steam-engine,  are  perhaps  not  altogether  well  suited 
to  English  ideas  and  habits. 

It  would  not  be  possible  to  discuss  here  the  relative 
value  and  the  technical  details  of  the  pail-  and  the 
water-systems.  Both  are  largely  used  in  England. 
The  pail-system,  as  the  most  adaptable  (among  dry 
systems)  to  the  conditions  of  a  town,  has  been  used 
in  towns  where  proper  sewers  cannot  be  made  or 
water  is  deficient,  or  where  land  cannot  be  obtained 
for  irrigation  or  filtration,  owing  to  the  expenses 
involved.  It  has  the  disadvantage  of  being  opposed 
to  one  of  the  first  principles  of  sanitation  in  that  it 
keeps  the  excreta  for  some  days  near  the  house, 
besides  being  sometimes  attended  with  nuisances  in 
the  working.  But,  nevertheless,  it  is  capable  of 
keeping  a  town  fairly  clean  when  it  is  properly 
carried  out,  and  it  is  an  immense  advance  over  the 
old  '  midden '  and  '  cesspool '  systems,  which  retained 
the  excreta  in  the  filthiest  receptacles  for  long 
periods  in  the  very  midst  of  the  people.  It  is  of 
the  essence  of  the  pail-system  that  the  removal  of 
the  excreta  should  be  frequent,  that  is,  if  practicable, 
every  day.  After  removal,  the  excreta  are  applied 
at  once  to  the  land,  or  are  made  into  'poudrette. ' 
In  some  towns  the  house-ashes  are  thrown  on  a 
wire  screen,  so  as  to  allow  the  fine  ash  to  fall  on  the 
excreta — this  is  sometimes  called  the  '  ash  plan  '  ; 
in  other  cases  deodorants  are  used.  The  '  Goux 
system  '  is  to  place  some  absorbent  material  round 
the  interior  of  the  pail  to  absorb  the  urine. 

The  water-system  is  more  elaborate,  and  probably 
more  expensive,  but  if  properly  carried  out  is  more 
effectual.  If  a  town  can  make  good  sewers,  and 
can  find  water  for  flushing  and  proper  means  for 
disposal  of  the  sewage,  the  water-system  would  cer- 
tainly appear  to  be  the  best  for  health  and  general 
comfort. 

There  cannot  be  many  towns  which  could  not 
acquire  the  quantity  of  water  needed  for  the  proper 
use  of  a  water-system.  By  some  simple  con- 
trivances waste  water — the  water  that  has  been 
put  to  other  domestic  purposes — can  be  made  use 
of  for  washing  out  the  closets.  Slop-closets  and 
trough-closets,  in  which  these  contrivances  are 
used,  are  found  to  work  efficiently,  and  to  economise 
water  in  places  where  there  is  but  scant  supply. 

The  drainage  of  every  house  that  discharges  its 
excrements  by  the  water-system  should  possess  the 
following  arrangements  for  disconnecting  the  drain- 
air  from  the  air  of  the  common  sewer,  and  for 
dispersing  the  foul  air  of  its  own  particular  drain  : 
[a)  near  the  junction  with  the  sewer  the  house-drain 
should  be  provided  with  a  '  siphon-trap,' through 
which  all  the  liquids  of  the  house  must  pass,  and 
which,  therefore,  must  always  be  charged  with 
water  while  the  house  is  inhabited  ;  (1^)  an  opening 
from  the  outside  air  to  the  house-drain,  made  on 
the  outside  of  the  siphon-trap,  to  serve  as  an  inlet 
to  the  house-drainage  ventilating  system  ;  the  outlet 
of  this  system  being  (c)  a  pipe  in  continuation  of 
the  farther  end  of  the  drain  carried  up  '  full-bore  ' 
above  the  roof,  its  end  at  this  spot  being  left  open, 
save  for  a  wire-grating  to  prevent  leaves  or  other 
wind-borne  substances  from  being  deposited  therein. 
Means  of  inspection  and  of  access  to  the  house-drains 
should  be  provided  at  convenient  situations. 

It  is  essential  that  sewers  should  be  well  con- 
structed ;  they  should  allow  no  deposit  ;  and  they 
should  be  thoroughly  ventilated.  Deposits  are  pre- 
ventpri  \\v  hnvincr  ecra-shnnprl  spwpr<;  witb  a  nrnnpr 
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fall,  easy  means  of  access  for  inspection  and  clean- 
ing, and  a  regular  flow  of  water,  with  periodical 
flushing.  The  ventilation  of  sewers  is  perhaps  best 
effected  by  having  numerous  openings — as  many, 
in  fact,  as  can  be  made  — so  as  to  allow  constant 
and  free  interchange  between  the  sewer-air  and  the 
atmosphere.  These  openings  may  be  by  street- 
gratings  or  by  special  shafts  of  sufficient  calibre, 
according  to  circumstances.  Ventilation  through 
furnace-chimneys  is  inadvisable,  and  is  of  no  avail 
for  distant  portions  of  the  sewers.  For  the  dead 
ends  of  sewers  and  in  narrow  streets  and  courts, 
shafts  of  not  less  than  6  inches  diameter,  carried 
up  from  the  crown  of  the  sewer  to  above  the  roofs 
of  the  houses,  should  be  provided.  But  in  what- 
ever way  the  ventilation  is  carried  out,  the  rule 
must  be  to  have  the  freest  communication  between 
the  sewer-air  and  the  general  atmosphere.  This 
free  ventilation  occasions  no  offence  if  the  sewers 
are  properly  made  and  kept  ;  while,  if  the  air  of 
sewers  at  the  ventilators  is  found  offensive,  the 
ventilation  will  at  least  have  provided  against  the 
more  dangerous  discharge  of  the  foul  air  into  houses. 

Sewers  have  been  objected  to  on  account  of  the 
alleged  occasional  spread  of  typhoid  fever  and 
diarrhoeal  affections,  and  perhaps  of  cholera  and 
diphtheria,  by  their  agency  ;  but,  if  properly  ar- 
ranged, and  with  disconnection  between  the  sewer 
and  houses,  there  should  be  no  danger,  and  recent 
work  with  regard  to  the  bacteria  in  sewage  and  in 
the  air  of  sewers  tends  to  support  this  view.  It  is 
difficult  to  see  how  sewers  can  be  displaced,  or  any 
other  plan  be  substituted  for  them,  in  a  town.  The 
house-water  must  be  carried  off,  and  it  is  impure 
even  if  no  excreta  are  allowed  to  flow  in.  Even  if 
the  pail-  or  other  system  for  disposal  of  excrement 
be  adopted,  there  must  still  be  town  sewers  for  dirty 
house-water,  and  all  the  precautions  above  alluded 
to  must  be  enforced.  Sewers,  then,  whether  or 
not  they  receive  the  excreta  of  a  town,  are  a  neces- 
sity, and  with  proper  construction  and  management 
they  should  be  solely  beneficial  to  the  public  health. 
It  is  to  a  certain  extent  a  question  of  engineering 
detail  whether  the  sewers  carrying  the  house-water 
should  also  carry  off  the  rain-water  ;  but  there  would 
seem  to  be  considerable  sanitary  advantages  in  the 
'  separate  '  system  by  which  different  channels  are 
provided  for  house-sewage  and  rain-water  :  the  chief, 
perhaps,  being  that  under  this  system  impermeable 
pipe-sewers  of  small  diameter  may  be  used  to  convey 
the  sewage,  and  that  the  amount  being  more  con- 
stant than  when  a  rainfall  is  admitted,  there  is  less 
difficulty  in  dealing  with  the  sewage  for  purifica- 
tion purposes.  Moreover,  the  sewage  is  richer  in 
fertilising  properties.  Wherever  towns  situated  on 
moist  grounds  have  adopted  a  system  of  imper- 
meable sewers  for  conveying  away  waste-waters  and 
excreta  from  houses,  means  should  be  taken  to  dry 
the  subsoil  by  laying  porous  drains  at  a  sufficient 
depth.  The  rain  and  surfa,ce-waters  may  be  carried 
ofifby  surface-channels  and  gutters,  where  the  levels 
permit,  or  in  other  cases  by  the  subsoil  drains. 

The  subject  of  purification  and  disposal  of  sewage 
which,  as  has  been  stated,  is  now  under  considera- 
tion of  a  Royal  Commission,  has  received  much 
attention  of  late  owing  to  the  progress  of  our  know- 
ledge as  to  the  action  of  bacteria  in  the  liquefaction 
and  '  nitrification  '  of  sewage.  Briefly  stated,  sewage 
may  be  purified  in  a  larger  or  smaller  degree  by 
mechanical,  chemical,  and  biological  agencies,  and 
in  practice  a  combination  of  such  agencies  is  fre- 


quently made  use  of.  Each  has  its  advantage  at 
certain  periods  and  under  certain  circumstances, 
and  the  manner  of  application  of  the  several  agencies 
is  by  Scj-eening,  Chemical  Precipitation,  with  Sedi- 
mentation.  Filtration  (including  under  this  term 
Irrigation),  and  Liquefaction  in  what  is  known  as  the 
'  Septic  Tank.'  A  few  words  only  can  be  said  in 
reference  to  each. 

Screening  and  Deposit  are  almost  essential  pre- 
liminaries to  many  methods  of  treatment  in  order 
to  separate  out  from  the  sewage  solid  organic  and 
inorganic  bodies.  Grit-chambers  fixed  on  revolv- 
ing screens  are  usually  used.  What  are  known  as 
'  Roughing  Filters'  are  sometimes  employed. 

Chemical  Precipitation  by  aid  of  chemicals,  such 
as  lime,  alumina,  iron  salts,  and  many  other  sub- 
stances, either  alone  or  in  combination,  seeks,  by 
forming  a  precipitate,  to  arrest  and  carry  down, 
during  the  process  of  sedimentation  in  settling 
tanks,  much  of  the  suspended  matter — including, 
doubtless,  ».  number  of  the  bacteria  originally  pre- 
sent—together with  an  uncertain  amount  of  the 
organic  substance  in  solution.  Although  the  effluent 
IS  often  clear  in  appearance,  it  contains  the  chlorides 
and  ammonia,  and  further  treatment  by  filtration 
or  irrigation  is  necessary  to  oxidise  the  organic 
matter  remaining.  One  of  the  great  drawbacks  to 
precipitation-processes  is  the  difficulty  of  disposing 
of  the  resulting  sludge. 

Filtratioji  is  used  either  alone  or  in  conjunction 
with  chemical  precipitation  or  the  septic  tank 
process.  Filters  of  many  substances  have  been,  and 
are  being  used,  and  the  object  of  all,  be  they  of 
earth,  coke,  ballast,  &c.,  is,  besides  separating  sus- 
pended substances,  to  oxidise  the  organic  matter. 
It  is  necessary  to  provide,  by  periods  of  rest  or 
in  other  ways,  that  the  filtering  material  may  be 
duly  aerated.  In  some  cases  the  filter  is  quite 
filled  with  sewage,  and  allowed  to  remain  thus  for 
a  considerable  period,  the  filter  being  then  known 
as  a  'contact'  filter;  in  others  the  filtration  is  for 
the  time  being  continuous.  In  each  case  periods 
of  rest  for  aeration  are  necessary,  and  the  several 
filters  in  use  at  the  present  time  differ  from  one 
another,  not  only  as  to  the  nature  and  size  of  the 
material  used,  but  also  in  the  manner  in  which 
aeration  is  brought  about.  The  principle  involved 
in  each  case  is  how  best  to  utilise  the  bacteria 
already  present,  which  on  the  one  hand  act  in  the 
absence  of  air,  and  on  the  other  require  air  for  their 
operations,  but  it  is  probable  that  both  aerobic  and 
anaerobic  bacteria  are  partially  operative  in  all 
instances.  When  land  is  used  as  a  filtering  agent, 
it  is  necessary  in  most  instances  to  under-drain  it, 
the  object  of  land-filtration  being  '  the  concentration 
of  sewage  at  short  intervals  on  an  area  of  specially 
chosen  porous  ground  as  small  as  will  absorb  and 
cleanse  it,  not  excluding  vegetation,  but  making  the 
produce  of  secondary  importance.'  When,  how- 
ever, the  land  is  used  for  what  is  known  as  Broad 
Irrigation,  and  where  under-draining  is  not  abso- 
lutely essential,  the  object  is  '  the  distribution  of 
sewage  over  a  large  surface  of  ordinary  agricultural 
land,  having  in  view  a  maximum  growth  of  vegeta- 
tion (consistent  with  due  purification)  for  the  amount 
of  sewage  supplied. ' 

The  '  Septic  Tank  '  or  Liqtiefaction  process, 
which  was  first  introduced  at  Exeter,  where  it  is  sdll 
in  use,  consists  in  allowing  the  crude  sewage  to 
pass  slowly  (in  about  24  hours)  through  a  closed 
tank  from  which  light  and  air  are  excluded.    It  is 
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found  that  during  the  passage  the  solids  have  be- 
come liquefied,  mainly,  it  is  believed,  through  the 
action  of  the  anaerobic  organisms  ;  the  sewage  on 
leaving  the  tank  being  passed  through  coke-bree^^e 
or  other  filters.  The  action  of  the  tank  may  be  re- 
garded as  roughly  similar  in  principle  to  that  which 
takes  place  in  the  coarse  filters  of  other  biological 
processes. 

6.  T!i€  Conservancy  of  the  Surface  Area. — The 
cleansing  of  the  surface-area  of  towns  has  long  been 
a  function  of  the  public  Authority.  The  sanitary 
importance  of  thorough  surface-cleansing  is  obvious  ; 
the  mud  and  dirt  of  towns  and  refuse  of  all  kinds, 
wetted  by  rain  and  exposed  to  heat,  soon  decom- 
pose and  give  out  injurious  effluvia,  especially  in 
narrow  courts  and  lanes  where  the  movement  of 
air  is  impeded.  The  necessity  of  such  cleansing 
is  becoming  more  and  more  apparent  as  our  know- 
ledge of  the  relation  between  polluted  soil  and 
disease  increases.  Public  streets  of  all  kinds  can 
be  easily  kept  clean,  but  want  of  paving  and  conse- 
quent foulness  on  private  premises  require  to  be 
sought  out.  Especially  this  is  of  importance  where 
(as  in  the  case  of  pigsties  and  stables)  neglect  of 
surface-cleansing  may  give  rise  to  nuisances  in- 
jurious to  health. 

7.  77/6'  Supply  of  Food,  including  the  Regulation 
of  Slaughter-houses,  Dairies,  and  Bake-houses. — A 
very  important  duty  of  a  municipality,  and  one  to 
which  more  attention  is  being  daily  paid,  is  to  super- 
vise the  food  of  the  people.  While  the  price  and 
quality  must  be  left  to  the  ordinary  operations  of 
commerce,  the  responsibility  of  preventing  falsifica- 
tions, and  of  ensuring  that  the  article  shall  not  be 
injurious  to  health,  is  devolved  upon  County 
Councils  and  on  Sanitary  Authorities.  It  is 
to  these  latter  bodies  that  the  regulation  of 
slaughter-houses  and  knackers'  yards  is  entrusted. 
Private  slaughter-houses  may  be  licensed,  and  can  be 
visited  and  subjected  to  by-laws.  They  are  often 
constructed  out  of  buildings  intended  for  other  pur- 
poses, are  not  fitted  with  proper  appliances,  and 
are  generally  placed  in  the  densest  part  of  the 
town.  The  evils  attending  them  are  gradually 
being  removed  by  the  erection  of  public  slaughter- 
houses, where  abundant  air,  water,  good  sewers, 
and  means  of  cleansing  obtain,  and  where  facilities 
for  the  skilled  inspection  of  beasts  and  meat,  and 
for  the  refrigeration  of  the  latter,  are,  or  should  be, 
available.  The  custom  of  slaughtering  in  the  country 
and  then  sending  the  meat  to  cities  is  increasing, 
and  this  again  renders  private  slaughter-houses  less 
necessary. 

The  transport  of  cattle  and  sheep  to  towns  is  a 
matter  of  very  great  importance  as  respects  both 
the  goodness  of  the  meat  and  the  comfort  of  the 
animals.  Space  in  the  trucks,  supply  of  water  and 
food,  length  of  journeys,  and  other  matters,  require 
regulation. 

Coiv-houses,  Dairies,  and  Mill:-s!wps  are  now 
inspected  by  Sanitary  Authorities,  in  pursuance  of 
the  powers  of  the  Dairies,  Cow-sheds,  and  Milk- 
shops  Order  of  1885  and  of  later  amending  Orders. 
These  orders  contain  provisions  for  the  registration 
of  cow-keepers,  dairymen,  and  purveyors  of  milk  ; 
for  regulating  the  lighting,  ventilation,  cleansing, 
dr. linage,  and  water-supply  of  dairies,  cow-sheds, 
and  milk-shops  ;  and  prescribe  the  precautions  that 
must  be  taken  to  guard  milk  against  exposure  to 


infection  or  contamination.  These  latter  pre- 
cautions are  especially  necessary  in  the  light  of 
the  knowledge  we  now  possess  of  the  spread  of 
epidemics  of  enteric  fever,  scarlet  fever,  and  diph- 
theria among  human  communities  by  the  agency  of 
milk  ;  and  it  is  gradually  becoming  more  and  more 
certain  that  if  these  disease  outbreaks  are  to  be 
effectually  limited,  not  only  must  the  sanitary 
arrangements  of  dairies  and  cow-sheds  be  under 
better  and  constant  supervision,  so  that  the  milk 
may  receive  no  impurities  from  water,  air,  or 
attendants,  but  that  the  animals  themselves  must 
be  periodically  inspected  :  for  there  is  now  evidence 
to  hand  that  diseased  conditions  of  the  cows  them- 
selves may  be  the  means  of  imbuing  the  milk  with 
infective  properties.  It  will  be  sufficient  to  men- 
tion two  diseases  alone,  namely,  tuberculosis  and 
scarlet  fever.  The  experiments  recently  conducted 
with  tuberculous  milk  leave  little  room  for  doubt 
that  such  milk  may  be  instrumental  in  conveying 
tuberculosis  to  human  beings,  and  this  notwith- 
standing the  experiments  and  expression  of  opinion 
by  Professor  Koch  to  the  effect  that  human  tuber- 
culosis is  not  communical)le  by  bovines.  In  respect 
of  the  latter  disease  there  is  evidence  pointing  to  the 
conclusion  that  the  disease  known  as  the  '  Hendon  ' 
cow-disease  is  closely  similar  in  character  to  human 
scarlet  fever.  The  growing  practice,  more  particu- 
larly on  the  Continent,  of  pasteurising  milk  and 
cream  will  do  much  to  reduce  the  risks  of  conveying 
specific  disease  through  the  agency  of  milk,  cream, 
and  butter,  while  the  wider  application  of  the  tuber- 
culin-test to  milch  cattle  will  result  in  much  good  in 
regard  to  tuberculosis  alone.  Milk  from  cows  with 
tuberculous  udders  may  not  now  be  used  for  human 
consumption. 

Bake-houses  are  required  by  law  to  be  kept  in 
a  cleanly  condition,  to  be  properly  ventilated- and 
]irotected  from  effluvia,  and  not  to  be  used  as  a 
sleeping-place. 

The  inspection  of  the  chief  articles  of  food,  in 
respect  of  their  wholesomeness,  is  entrusted  to 
Sanitary  Authorities,  and  has  reference  to  meat, 
game,  poultry,  fish,  fruit,  vegetables,  corn,  bread, 
flour,  and  milk. 

The  following  are  the  chief  sanitary  points  in 
each  case  : — 

Meat.  —  Much  doubt  exists  as  to  the  extent  to 
which  the  condemnation  of  meat  exposed  to  sale 
should  be  can  icd.  There  is  no  doubt  that  meat 
sufficiently  decomposed  to  be  discoloured  and  to 
have  a  putrid  smell,  and  meat  with  abscesses  and 
suppurations,  should  be  condemned,  but  the  diffi- 
culty arises  with  ni'-at  apparently  sound  or  not  very 
obviously  otherwise,  but  which  is  derived  from 
diseased  animals. 

It  is  impracticable  with  our  present  limited 
knowledge  to  determine  in  all  cases  by  inspec- 
tion of  the  dead  meat  whether  disease  has 
been  present  during  life,  and  the  proper  safe- 
guard is  to  be  found  in  an  examination  by 
skilled  inspectors  of  the  living  animal  and  of  the 
carcase  after  death,  a  combinaiion  which  can  onl)' 
be  adequately  carried  out  in  public  slaughter- 
houses. Precauiions  of  this  nature  are  the  more 
necessary  since,  in  several  instances,  meat  respon- 
sible for  outbreaks  of  poisoning  has  presented  a  not 
unhealthy  appearince.  It  is,  too,  essential  that 
meat,  some  of  which  is  thought  to  have  produced 
illness  should  lie  examined  as  early  as  possible, 
rather    than    after    putrefactive    organisms  have 


1342 


PUBLIC  HEALTH 


replaced  the  pathogenic  bacteria.  For  instance, 
Durham  has  recently  shown  that  the  Bacillus  euteri- 
tidis  of  Gartner,  which  has  been  regarded  as 
responsible  for  numerous  outbreaks  of  poisoning, 
may  be  found  much  more  readily  if  the  examina- 
tion be  made  early.  Meat  may  produce  injurious 
effects  by  means  of  poisonous  drugs  or  foods  taken 
by  the  animal,  by  leitcomaincs  and  toxins  produced 
in  the  living  body,  from  pathogenic  bacteria  or 
their  products,  and  by  post-mortem  changes.  One 
or  another  form  of  pig's  flesh  has  been  responsible 
for  numerous  outbreaks  of  food-poisoning,  and 
what  is  known  as  Botulism  or  sausage-poisoning 
has  been  common  in  Germany,  where  much  raw 
meat  is  consumed.  Cooking  may  be  thought  of  as 
likely  to  destroy  certain  pathogenic  organisms,  but 
those  situated  in  the  centre  of  a  roll  of  meat  are 
likely  to  escape.  Moreover,  heat  employed  may 
not  suffice  to  render  harmless  all  bacterial  products. 
It  seems,  however,  that  the  toxin  of  the  B.  hotii- 
liniis  is  rendered  inactive  by  a  heat  of  from  6o°-70° 
C.  A  specific  microbe  was  found  by  Klein  to  be 
associated  with  an  outbreak  of  infectious  pneumonia 
at  Middlesborough,  and  the  same  observer  dis- 
covered in  ham,  which  was  supposed  to  have  given 
rise  to  '  Welbeck  Disease,'  certain  bacilli,  cultures 
of  which  produced  the  same  symptoms  when  given 
to  guinea-pigs  and  white  mice. 

Though  opinions  differ  on  this  point,  and  there 
is  obviously  need  of  far  more  exact  knowledge  upon 
the  subject,  it  may  perhaps  be  said  that  meat 
derived  from  animals  slaughtered  in  the  early 
stages  of  inflammatory  diseases  and  of  epidemic 
pleuro-pneumonia  may  be  used,  but  that  beef  from 
cattle  dead  of  cattle-plague  and  anthrax  (malignant 
pustule),  mutton  from  sheep  with  small-pox  and 
splenic  apople.xy,  and  pork  from  pigs  with  carbun- 
cular  diseases,  hog-cholera,  hog-typhus,  and  scarlet 
fever,  should  not  be  used,  although  it  is  not  easy  to 
give  conclusive  evidence  against  all  these  diseases, 
as  injuring  the  health  of  consumers  of  the  meat. 
Cattle-plague  meat,  for  example,  has  been  largely 
used  without  apparent  injury.  Opinions  are  much 
divided  as  to  whether  the  flesh  of  braxy  sheep,  or 
of  cattle  dead  of  foot-and-mouth  disease,  should  be 
used  or  not,  but  it  is  certainly  best  to  act  on  the 
safe  side,  and  the  affected  parts  should  not  be  used. 
Meat  obtained  from  animals  which  were  suffering 
from  pyaemia,  septicaemia  or  puerperal  fever  has 
apparently  been  responsible  for  certain  outbreaks, 
and  calves  and  young  pigs  seem  to  be  prone  to 
septicaemic  disorders. 

In  the  case  of  the  parasitic  diseases  of  animals 
the  question  is  easier.  It  is  of  course  highly  dan- 
gerous to  use  pork  infected  with  Trichintz.  Cysti- 
cerci  in  pork,  beef,  and  mutton  should  also  be  a 
valid  ground  for  not  permitting  the  sale,  for  it  is  not 
enough  to  expect  the  destruction  of  the  parasite  by 
the  cooking  that  the  meat  will  receive.  If  it  be 
contended  that  the  prohibition  would  affect  supply, 
the  answer  is  to  be  found  in  the  consideration  that 
breeders  and  salesmen  would  take  greater  care  in 
preserving  the  cattle  from  parasitic  infection  ;  and 
that  this  can  be  done,  by  supplying  pure  water  and 
clean  food,  is  shown  by  the  experience  of  Upper 
India. 

Flukes  in  the  liver  do  not  constitute  a  valid 
ground  of  rejection  of  the  meat,  though  the  liver 
ought  not  to  be  eaten. 

On  the  whole,  it  may  be  said  that  it  is  certainly 
wiser  to  condemn  all  meat  which  is  derived  from 
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diseased  animals,  even  when  the  animals  are 
slaughtered,  and  most  certainly  when  they  have 
died  of  disease,  for  there  are  possible  risks  in  the 
consumption  of  such  food,  and  the  State  is  war- 
ranted in  interfering  to  prevent  the  individual 
being  exposed  to  any  such  dangers. 

The  subject  of  tuberculous  meat  has  within  recent 
years  been  considered  by  two  Royal  Commissions. 
The  evidence  adduced,  both  experimental  and 
other,  was  held  to  justify  the  inference  that  human 
tuberculosis  can  be  acquired  by  the  consumption  of 
tuberculous  meat ;  but,  having  regard  to  the  general 
custom  of  cooking  meat,  and  provided  due  care  be 
taken  to  exclude  obviously  tuberculous  material,  it 
would  seem  that  actual  danger  may  in  the  past  have 
been  somewhat  exaggerated. 

The  last  Royal  Commission  advised  the  observa- 
tion of  the  following  principles  in  the  inspection  of 
tuberculous  carcases  of  cattle  :  — 

(a)  When    there   is   miliary  tuberculosis  of  both 
lungs 

(Jt)  When  tuberculous  lesions  are   present  on  the 

pleura  and  peritoneum 
(t:)  When  tuberculous  lesions  are   present  in   the  1-  ^' 

muscular  system,  or  in  the  lymphatic  glands  '^^.a 

embedded  in  or  between  the  muscles 
i^d)  When  tuberculous  lesions  exist  in  any  part  of  an 

emaciated  carcase 

(a)  When  the  lesions  are  confined  to  the^j  j;^-!^"-- 
lungs  and   the  thoracic  lymphatic 
glands 

(/')  When  the  lesions  are  confined  to  the 

liver  \ 
(c)  When  the  lesions  are  confined   to  the 

pharyngeal  lymphatic  glands 
(rt')  When  the  lesions  are  confined  to  any 

combination  of  the  foregoing,  but  are        ^  c.d 

collectively  small  in  extent  '  H 

In  regard  to  pigs,  the  Commissioners  recommend 
that  the  presence  of  tubercular  deposit  in  any  degree 
should  involve  seizure  of  the  whole  carcase  and  of 
the  organs.  Professor  Koch  does  not  share  these 
views  :  he  thinks  it  undesirable  to  take  any  precau- 
tions against  the  spread  of  tubercle  by  the  agency 
of  meat.  His  views  are,  however,  not  generally 
accepted  by  pathologists,  and  a  Royal  Commission 
will  no  doubt  have  to  examine  into  the  question. 

Shcll-fish. — Certain  of  the  moUusca,  such  as 
oysters,  mussels  and  cockles,  may  be  at  times  in- 
strumental in  conveying  enteric  fever  by  virtue  of 
their  having  been  gathered  near  to  sewer-outfalls. 
These  moUusca  also  give  rise  now  and  again  to 
acute  poisoning,  and  sometimes  to  a  form  of  mixed 
infection,  in  which  attacks  of  acute  gastritis  are  fol- 
lowed after  some  days  by  a  typical  attack  of  enteric 
fever.  Proximity  to  sewage  is  probably  responsible 
for  some  of  the  acute  poisoning,  as  well  as  for 
enteric  fever,  and  it  is  found  that  when  poisonous 
mussels  are  placed  in  water  free  from  contamina- 
tion they  lose  their  poisonous  properties.  Some  of 
the  Crustacea  are  instrumental  in  producing  severe 
and  even  fatal  poisoning.  The  relation  of  the 
food  of  molluscs  and  crustaceans  to  the  attacks 
above  referred  to  has  not  secured  adequate  atten- 
tion. 

IVheat-Jloiir  and  bread. — The  chief  points  are  to 
ascertain  that  there  is  no  ergot,  no  fungi,  nor  acari  ; 
that  alum  has  not  been  used  ;  and  that  other  grains 
or  mineral  matter  are  not  mixed  with  it. 

Of  Milk.,  the  chief  falsifications  consist  in  addi- 
tion of  water  or  removal  of  cream,  and  the  addition 
of  preservatives  such  as  borax,  boric  acid,  formalin, 
&c.,  to  milk  is  a  subject  which  is  clearly  of  no 
small  concern  to  the  sanitarian  and  to  the  medical 
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practitioner.  The  indiscriminate  and  unknown 
employment  of  substances  used  as  therapeutic  agents 
obviously  calls  for  control,  and  the  matter  has  quite 
recently  been  the  subject  of  an  inquiry  by  a  De- 
partmental Committee  of  the  Local  Government 
Board.  The  Committee  will,  it  is  expected,  recom- 
mend that  the  use  of  all  chemical  preservatives  in 
milk  should  be  prohibited.  Milk  may  also  be 
improper  for  use  owing  to  the  presence  of  blood, 
lacteal  casts,  and  pus  ;  and  unquestionably  it  will 
be  dangerous  if  it  have  been  derived  from  cows 
affected  with  the  diseases  before  mentioned.  Al- 
though there  are  no  very  ready  means  of  discerning 
this  dangerous  quality,  any  risk  of  specific  disease 
may  be  much  diminished  by  means  of  pasteurisa- 
tion. 

Other  foods  are  not  often  concerned  in  the  pro- 
duction of  disease,  except  in  so  far  as  they  may 
have  undergone  decomposition.  Accordingly  they 
less  often  come  under  the  cognisance  of  health- 
officers  than  of  the  analysts  appointed  under  the 
Sale  of  Food  and  Drugs  Acts.  It  may  be  defined 
as  the  business  of  these  analysts  to  determine 
whether  or  not  an  article  really  is  what  it  professes 
to  be  ;  to  detect  the  presence  and  amount  of  foreign 
substances,  or  of  decomposition  and  putrefaction  ; 
and  sometimes  to  show  whether  or  not  a  given 
specimen  reaches  a  certain  appointed  standard  of 
value.  The  law  permits  mixtures  to  be  sold  in 
some  cases,  if  the  admixture  is  stated  on  a  label. 

The  Preparation  and  Storage  of  Food. — More 
attention  should  be  paid  to  both  these  matters. 
Sanitary  Authorities  should  possess  extended 
powers  to  examine  into  the  methods  of  food-pre- 
paration, such,  for  instance,  as  that  of  preserved 
and  tinned  meats,  fish,  and  fruits,  the  making  of 
sausages,  margarine,  cVc.  The  manufacture  of 
beers,  wines,  and  temperance-drinks,  as  also  of  the 
substances  used  in  their  preparation  and  preserva- 
tion, should  be  under  better  control,  the  recent 
occurrence  of  arsenical  poison  in  connection  with 
the  consumption  of  certain  beers  having  amply 
justified  the  legislature  in  taking  further  steps  in 
this  direction  (p.  557).  The  position  of  larders  in 
respect  of  freedom  from  drain-effluvia  and  contami- 
nated dust  is  important,  as  also  is  the  storage  of 
foods  in  hotels,  restaurants,  &c. 

The  Investigation  of  Illness  suspected  to  be  caused 
hy  Food.  —  Inquiries  of  this  nature  should  be  ap- 
proached in  a  systematic  manner,  and  it  will  be 
found  useful  in  dealing  with  any  given  household  to 
make  a  complete  list  of  every  article  consumed  by 
each  inmate,  whether  such  inmate  has  been  attacked 
or  not.  By  arranging  the  information  in  a  tabular 
form  it  will  be  possible  to  see  at  a  glance  what,  if 
any,  foods  come  beneath  suspicion  and  what  may 
be  dismissed. 

8.  The  Regulation  of  Trades.  —  Trades  are 
affected  by  the  law  under  two  aspects  :  1st,  irre- 
spective of  the  nature  of  the  particular  trade,  the 
place  where  it  is  carried  on  is  regulated  under  the 
Mines,  Factories,  and  Workshops  Acts,  and  by 
the  Public  Health  Act  of  1875.  Urban  Authori- 
ties can  make  by-laws  regulating  offensive  trades, 
such  as  blood-  and  bone-boiling,  fell-mongering, 
soap-,  tallow-,  and  tripe-boiling,  ike.  The  object  of 
these  Acts,  among  other  things  (such  as  restriction 
of  labour  at  certain  ages),  is  to  provide  that  the 
common  conditions  of  health  are  not  violated.  This 
is  a  verv  necessary  noint.  for  manv  workshons  are 


deficient  in  light  and  air,  are  badly  ventilated,  or 
are  rendered  unhealthy  by  gas  burnt  for  light. 
Many  small  workshops  are  owned  by  men  of  small 
capital,  who  would  sacrifice  the  health  of  workmen 
by  compelling  them  to  work  under  very  unfavour- 
able conditions.  Happily  the  faults  are  usually 
easily  remedied  by  a  little  common  sense  and 
simple  appliances,  and  in  this  respect  the  Work- 
shops and  Factories  Acts  have  done  great  good. 
One  special  fault  in  many  workshops  is,  however, 
still  common,  namely,  the  burning  of  gas  in  large 
quantities  in  dark  shops,  without  proper  means  of 
carrying  off  the  products  ;  the  very  great  influence 
of  this  condition  on  the  lungs  was  long  ago  pointed 
out  by  the  late  Dr.  (uiy. 

2nd.  The  other  point  in  the  regulation  of  trades 
is  to  prevent  any  of  the  processes  being  nuisances  or 
injurious  ti>  the  health  either  of  the  workpeople  or 
the  inhabitants  of  the  surrounding  districts.  This 
is  an  extremely  wide  subject.  Trades  may  annoy 
and  inconvenience  the  public,  as  by  offensive 
effluvia,  black  smoke,  or  acid  vapour  which  destroys 
vegetation,  yet  may  not  be  distinctly  injurious  t(j 
health.  On  the  other  hand,  without  being  notable 
nuisances  in  the  above  sense,  they  may  be  hurtful 
to  health,  especially  those  (and  they  are  very 
numerous)  which  give  rise  to  dust  in  the  air  of  any 
kind.  Cotton  and  woollen  debris,  filings  and 
grindings,  particles  of  size,  clay,  dry  paints,  and 
many  other  substances,  come  under  this  head. 
There  is  no  doubt  that  the  inhalation  of  all  solid 
particles,  no  matter  whence  derived,  is  highly 
injurious  to  health.  Much  debate  has  taken  place 
as  to  whether  certain  gases,  such  as  chlorine, 
iodine,  sulphuretted  hydrogen,  sulphurous  acid,  or 
the  foetid  vapours  given  off  from  catgut,  gelatine, 
manure,  and  other  trades,  are  or  are  not  injurious 
to  the  health  of  the  workmen,  or  persons  living 
near  the  factories.  In  many  cases  the  discussion  is 
not  closed,  and  fuller  inquiries  are  necessary  ;  but 
at  present  it  seems  as  if  these  gases  and  foetid 
effluvia,  in  such  proportions  as  they  are  met  with 
about  factories,  are  not  proved  to  be  unhealthy 
(though  their  innocuousness  cannot  be  asserted), 
however  disagreeable  they  may  be.  On  the  other 
hand,  some  really  dangerous  gases,  such  as  carbonic 
oxide,  are  not  offensive  to  the  smell.  Phosphorus- 
fumes  escaping  into  the  air  have  affected  the  jaw- 
bones of  persons  exposed  to  them  ;  this  happens 
now  much  less  than  formerly,  though  recent  cases 
are  on  record,  owing  in  large  measure  to  the  in- 
creased use  of  red  or  'amorphous'  phosphorus  in 
the  manufacture  of  lucifer-matches. 

The  spread  of  infection  by  trade  operations,  as 
of  anthrax  among  wool-sorters,  and  of  small-pox 
among  paper-makers,  has  recently  come  to  demand 
recognition. 

There  is  one  article,  the  sale  of  which  gives  rise 
directly  anil  indirectly  to  a  large  amount  of  sick- 
ness, and  although  the  matter  is  one  which  has  not 
yet  been  seriously  faced  by  our  hygienists,  it  is  clear 
that  the  sale  of  alcohol  in  all  its  forms  requires 
better  regulation,  if  the  public  health  is  to  be 
regarded.  Owing  to  peculiar  social  customs,  and 
to  the  insufficient  recognition  of  the  immense 
amount  of  harm  produced  by  excess  of  alcohol,  the 
laws  of  this  country  have  not  only  legalised  the  sale 
of  a  dangerous  article  of  diet,  but  have  actually 
encouraged  the  sale,  until  an  evil  so  gigantic  has 
been  produced  that  no  one  has  yet  suggested  a 
reasonable  remedy.     Yet  the  sale  of  alcohol  is  so 
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distinctly  a  source  of  preventable  disease  and  of 
injury  to  the  State,  that  it  should  be  considered  by 
those  who  have  charge  of  the  Public  Health,  and 
in  some  way  must  eventually  be  restricted  {see 
Alcoholism).  One  source  of  the  error  seems  to 
be  that  alcohol  is  regarded  by  the  State,  not  only 
as  a  source  of  revenue,  but  as  the  one  indis- 
pensable article  of  'refreshment.'  There  is,  of 
course,  no  question  that  t^ie  public  must  be  supplied 
with  houses  where  they  can  obtain  proper  refresh- 
ments, such  as  meat,  bread,  vegetables,  milk, 
coffee,  tea,  or  other  articles  of  the  kind  ;  and 
'  public-houses '  were  intended  to  supply  articles 
of  this  description  as  well  as  the  alcoholic  liquids 
which  enter  into  the  ordinary  diet  of  most  people. 
Yet,  unfortunately,  a  system  has  grown  up  by  which 
our  public-houses  have  become  places  where  little 
else  than  alcoholic  liquors  are  sold,  and  this  system 
is  defended  on  the  ground  that  such  liquids  con- 
stitute 'refreshments.'  The  amount  of  temptation 
which  has  been  put  in  the  way  of  our  working 
classes  by  the  heedless  multiplication,  during  the 
last  fifty  years,  of  these  drinking-shops,  when  facili- 
ties are  not  afforded  for  obtaining  the  drinks  which 
many  persons  would  prefer  to  alcohol,  accounts  for 
much  of  the  drunkenness  which  so  deeply  affects  our 
national  life,  and  injures  the  health  of  the  people. 
A  remedy  ought  to  and  must  be  found  for  this  state 
of  things,  or  else  legislation  will  continue  to  present 
the  absurd  spectacle  of  raising  up  one  huge  mis- 
chief to  the  public  health,  while  it  is  all  anxiety 
to  rid  the  community  of  every  other. 

9.  T/ie  Arrest  and  Control  of  Infectious  Dis- 
eases.— Although  within  recent  years  considerable 
progress  has  been  m^ide  in  our  knowledge  of  the 
natural  history  of  certain  infectious  diseases,  it  has 
to  be  accepted  that  the  advances  both  of  epidemio- 
logy and  bacteriology  have  taught  us  that  the  scope 
of  preventive  medicine  must  needs  be  much  ex- 
tended if  we  are  to  trace  the  pathogenic  bacteria  to 
their  several  haunts.  Were  all  infectious  and  con- 
tagious diseases  confined  to  the  human  species, 
and,  moreover,  had  they  no  existence  outside  the 
animal  body,  the  problem  of  control  would  be 
relatively  simple. 

Unfortunately  for  administrative  methods,  we 
know  that  in  respect,  at  any  rate,  of  diseases  such 
as  tuberculosis,  bubonic  plague,  anthrax,  diphtheria, 
and  many  others,  the  specific  organisms  maintain 
their  existence  not  only  outside  the  human  economy, 
but,  in  certain  cases,  also  outside  the  animal-  king- 
dom. So,  too,  bacteriology,  which  is  assisting 
administration  by  its  ability  to  diagnose  such 
diseases  as  have  been  associated  with  specific 
micro-organisms,  has  demonstrated  that  such 
specific  bacilli  may  exist  in  apparently  healthy 
persons,  and  that  in  those  who  have  suffered  from 
an  attack  of  infectious  disease,  the  specific  organ- 
isms may  exist  long  after  the  attack  has  apparently 
passed  away.  If,  therefore,  preventive  medicine 
is  to  reap  to  the  full  the  harvest  of  its  labours,  it 
must  take  note  of  all  the  conditions  making  for 
the  survival  and  multiplication  of  pathogenic 
organisms. 

Up  to  the  present,  the  scope  of  preventive  medi- 
cine has  not  been  so  extended  as  public  opinion 
may  presently  demand.  Efforts  have  been  made 
by  means  of  notification,  isolation,  vaccination, 
disinfection,  and  other  sanitary  measures,  to  control 
the  spread  of  disease  such  as  typhus  fever,  enteric 


fever,  scarlet  fever,  diphtheria,  small-pox,  cholera, 
plague,  and  certain  others.  The  prevalence  of 
some  of  these  diseases  has  been  much  reduced,  of 
others  almost  total  extinction,  for  the  time  being, 
at  least,  has  resulted  ;  others  again  have  not 
proved  very  amenable  to  the  methods  adopted. 
There  are,  however,  other  preventable  diseases 
which  tax  our  life  and  health,  but  which  have  not, 
as  yet,  been  brought  fully  within  the  field  of  pre- 
ventive medicine.  Examples  of  such  diseases  are 
tuberculosis,  measles,  whooping-cough,  and  diar- 
rhcea.  With  contagious  diseases  such  as  syphilis 
and  gonorrhoea,  the  sanitarian  of  to-day  would 
appear  to  have  little  concern,  although  considera- 
tions of  the  health  of  the  race,  and  of  economy, 
point  to  the  necessity  of  further  control. 

A  new  branch  of  preventive  medicine  has,  how- 
ever, made  great  strides  of  late,  and  it  may  be  that 
in  preventive  inoculation  we  may  be  able  to  do 
much  during  the  advance  and  presence  of  certain 
infectious  diseases.  The  duration  of  protection 
aftbrded  by  one  attack  of  the  diseases  in  question 
would  hardly  lead  to  the  hope  that  such  success 
will  accrue  as  with  vaccination  against  small-pox, 
but  the  indications  with  respect  to  diseases  such  as 
plague,  cholera,  enteric  fever,  &c. ,  lead  to  the  hope 
that  attendants  and  others  who  have  been  exposed 
to  infection  may  reap  therefrom  some  protective 
or  curative  benefit. 

The  general  principles  on  which  the  control  of 
infectious  diseases  is  based  are — (l)  The  recognition 
of  the  places  of  origin  and  conditions  of  formation 
of  the  morbid  agent,  with  recognition,  also,  of  the 
processes  to  which  it  gives  rise,  alike  in  structures 
of  the  human  body  and  in  substances  outside  and 
independent  of  the  body,  with  further  question  as 
to  the  nature  of  these  substances,  structures,  or  pro- 
cesses ;  the  more  fully  these  points  are  known,  the 
more  it  is  to  be  expected  that  the  formation  of  the  , 
agent  can  be  prevented  or  the  agent  be  rendered 
harmless.  (2)  The  recognition  of  the  means  of 
spread  of  the  agent,  after  its  first  formation,  that  is, 
whether  it  spreads  directly  through  the  air,  and,  if 
so,  through  what  distances  and  under  what  condi- 
tions ;  or  whether  it  is  carried  in  drinking-water  or 
in  food,  or  is  transferred  directly  from  one  person 
to  another  :  in  proportion  as  this  recognition  has 
been  gained,  the  carriage  of  the  morbid  agent  may 
be  stopped.  (3)  The  early  removal  of  the  person 
affected  from  among  the  community,  so  that  the 
risk  of  spreading  in  any  way  may  be  lessened. 
The  system  of  compulsory  notification  of  infectious 
disease  which  is  now  in  operation  throughout  the 
country  has  rendered  it  possible  for  the  local 
authorities  of  towns  to  keep  infected  children  out 
of  schools,  and  by  other  like  means  to  limit  the 
opportunities  of  infection  ;  and  also  to  secure  the 
isolation  of  infectious  cases  as  they  arise  or  are 
imported  into  the  town,  and  thus  to  diminish  the 
opportunities  of  infection. 

In  the  case  of  each  of  these  diseases  the  preven- 
tive measures  are  different,  and  it  is  impossible  here 
to  go  into  so  large  a  subject  as  the  specialities  of 
each.  The  measures  include  a  continual  supervision 
over  the  conditions  of  origin,  introduction,  and 
spread,  as  far  as  they  are  known. 

Two  points  must,  however,  be  noted  more  parti- 
cularly. The  first  is  the  isolation  of  persons  ill 
with  any  disease  which  directly  or  indirectly  can- 
spread  from  one  person  to  another.  In  the  crowded 
houses  of  towns  some  diseases,  such  as  typhus. 
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scarlet  fever,  measles,  and  relapsing  fever,  may,  at 
times,  spread  with  great  rapidity,  and  the  only 
means  that  we  at  present  possess  for  checking  them 
are  to  remove  the  sick  at  the  earliest  moment  from 
such  houses,  and  to  prevent  persons  ill  with  in- 
fectious diseases  from  exposing  themselves  in  public 
places  and  conveyances.  For  this  purpose  Sanitary 
Authorities  have  powers  to  remove  persons  ill  with 
infectious  diseases  to  a  proper  hospital  in  special 
conveyances  ;  to  prevent  sick  persons  frequenting 
public  places  or  conveyances;  and  to  deal  \^•ith 
infected  rooms,  houses,  and  clothing.  A  hospital 
for  infectious  disease  should  therefore  be  provided 
in  every  locality,  its  advantages  being  (a)  to 
minimise  the  risks  of  infection  from  invaded  house- 
holds to  the  remainder  of  the  community  ;  (/')  to 
enable  the  sick  to  be  separated  from  the  healthy  in 
the  household,  and  the  healthy  to  proceed  with 
their  occupation  or  education  as  the  case  may  be  ; 
and  ((■)  to  provide  better  medical  control  and  nursing 
than  is  practicable  in  the  homes  of  the  poor.  These 
hospitals  should  be  substantially  built  institutions, 
placed  in  attractive  and  easily  accessible  situations. 
Temporary  structures  of  wood  and  iron  are  un- 
satisfactory. The  hospital  buildings  should  consist 
of  (a)  ward-blocks  for  the  reception  of  the  sick  ; 
(i)  administrative  blocks  for  the  housing  of  the 
staff  and  stores,  and  (<r)  out-offices,  such  as  laundry, 
mortuary,  and  disinfecting  rooms.  A  discharge- 
block  is  a  useful  addition,  as  also  are  separate 
wards  for  the  treatment  of  doubtful  or  very  severe 
cases.  The  proportion  of  one  bed  per  1,000  of  the 
population  has  been  suggested  as  a  working  basis, 
and  each  bed  should  have  at  least  12  linear  feet 
of  wall-space,  144  square  feet  of  floor-space,  and 
2,000  cubic  feet  of  air-space.  All  surfaces  should 
be  as  impervious  as  possible,  in  order  to  facilitate 
cleansing  and  disinfection.  Cases  of  small-po.x, 
owing  to  the  peculiar  tendency  of  this  disease  to 
spread  to  surrounding  buildings,  should  not  be 
treated  in  the  same  hospital  with  cases  of  other 
infectious  diseases.  Small-pox  hospitals  should  be 
at  a  distance  from  aggregations  of  population.  By 
means  of  the  Public  Health  Acts  and  by  the  Isolation 
Hospitals  Acts,  1893  and  1901,  considerable  power 
is  conferred  upon  Local  Sanitary  Authorities  to  erect 
Isolation  Hospitals  either  separately  or  jointly. 

The  Preparation  ok  the  Sick-Room  in  a 
CASE  OF  Infectious  Disease. — All  unnecessary 
furniture,  carpets,  curtains,  bed-hangings,  &c., 
should  be  removed  from  a  room  intended  for  the 
isolation  of  a  sick  person,  a  room  at  the  top  of  the 
house,  or  one  far  removed  from  the  other  inmates, 
being  selected.  Such  a  room  should  be  light  and 
well  ventilated,  and  a  fire  for  the  burning  of  infected 
rags,  dressings,  tVc,  and  to  assist  ventilation, 
should,  if  practicable,  be  kept  burning.  A  sheet 
moistened  with  some  disinfectant  may  be  hung  over 
the  door  by  way,  mainly,  of  impressing  upon  the 
inmates  the  importance  of  isolation.  The  attendant 
upon  the  sick  person  should  keep  aloof  from  the 
other  inmates  and  be  provided  with  a  room  on  the 
same  floor  and  adjoining  the  sick-chamber.  The 
nurse's  room  should  be  disinfected  in  common 
with  the  sick-room. 

Disinfection. — EverySanitary  Authority  should 
provide  thoroughly  reliable  means  for  the  disinfec- 
tion of  infected  articles  and  dwellings,  and  should 
not,  by  the  use  of  obsolete  methods,  convey  a  false 
sense  of  security  more  dangerous  than  recognised 
infection.    For  the  disinfection  of  bulky  articles. 


such  as  bedding,  carpets,  and  clothing,  the  use  of 
one  or  another  steam  apparatus  is  essential.  Hot 
air  does  not  possess  the  penetrative  or  bactericidal 
qualities  of  steam,  and  is,  moreover,  liable  to  scorch 
and  damage  articles  exposed  to  it.  There  are  many 
forms  of  steam  apparatus  on  the  market,  some  of 
which  use  steam  under  high  pressure,  some  under 
low  pressure,  and  others  with  atmospheric  pressure 
alone.  There  are  certain  differences  with  regard 
to  penetrative  power  and  the  duration  of  time 
necessary  to  expose  the  articles,  but  it  may  be  said 
that  the  cheaper  low-pressure  machine  conforms 
for  the  most  part  to  the  requirements  of  efficient 
disinfection.  '  Saturated '  steam  possesses  con- 
siderable advantages  over  '  superheated  '  steam. 
But  the  method  which  has  been  adopted  in  certain 
machines  in  which  hot  air  is  merely  moistened  by 
steam  is  much  inferior  to  those  which  rely,  as  do 
the  apparatus  referred  to  above,  solely  upon  steam. 
Some  articles,  such  as  leather,  furs,  the  binding 
of  books,  &c.,  are  spoilt  by  the  use  of  steam  ;  for 
these,  hot  air  is  far  less  damaging,  and  many  of  the 
steam  apparatus  provide  for  the  use  of  hot  air  as 
well  as  steam  —  indeed,  hot  air  is  in  many  cases 
essential  for  the  drying  of  the  articles  moistened  by 
steam.  The  disinfecting  building  should  be  divided 
into  two  parts,  and  the  machine,  which  should  be 
fitted  with  a  door  at  eafch  end,  should  be  fixed  in 
the  dividing  wall  in  such  a  manner  that  the  only 
communication  between  the  two  chambers  is  through 
the  disinfector.  Portable  steam  disinfectors  can 
now  be  procured.  Although  it  is  established  that 
fresh  air  and  sunlight,  more  particularly  its  actinic 
rays,  speedily  destroy  the  virus  of  certain  infectious 
diseases,  such  as  typhus  fever,  that  of  others,  of 
which  small-pox  may  be  given  as  an  example,  ap- 
pears to  be  much  more  resistant. 

Free  use  should  always  be  made  of  air  and  sun- 
light, but  as,  in  the  words  of  Koch,  '  a  good  dis- 
infectant must  be  rapid  in  its  action  as  well  as 
certain,'  the  use  of  chemical  disinfectants  is 
essential  in  cases  where  steam  or  boiling  water 
cannot  be  brought  into  requisition,  or  the  infected 
articles  cannot  be  burnt.  By  the  term  disinfectant 
is  understood  a  germicide  (p.  412)  ;  the  terms 
antiseptic  and  deodorant  being  applied,  respectively, 
to  such  agencies  as  inhibit  the  growth  of  organisms 
or  destroy  effluvia. 

Tlie  Disinfection  of  t/ie  Sick-rooiu . — All  bedding, 
carpets,  clothes,  &c.,  should  be  removed  in  canvas- 
bags  moistened  on  the  surface,  and  in  properly 
appointed  vans,  to  be  disinfected  by  steam,  while 
articles  which  can  be  safely  boiled  should  be  sub- 
mitted to  that  process,  and  those  which  are  value- 
less should  be  burnt.  Before  disinfecting  or  boiling 
all  stains  of  blood  or  excreta  should  be  removed  by 
soaking  the  articles  in  cold  water,  otherwise  the 
stains  are  liable  to  become  fixed.  The  fumigation 
of  rooms  may  be  carried  out  by  such  gases  as 
sulphurous  acid,  chlorine,  or  nitrous  acid,  &c. 
Sulphurous-acid  gas  may  be  generated  by  burning 
at  least  3  lbs.  of  sulphur  for  every  1,000  cubic  feet 
of  space,  by  the  use  of  Kingzett's  sulphur-candles, 
or  of  sulphurous-acid  gas  liquefied  by  pressure, 
and  contained  in  metal  cylinders  ;  the  receptacle 
containing  the  sulphur  being  supported  over  a  pail 
of  water  placed  as  high  up  the  room  as  possible  to 
aid  the  diffusion  of  the  heavy  gas.  Tiie  air  of  the 
room  should  be  previously  moistened  by  steam. 
Bright  metal  surfaces  are  likely  to  be  tarnished  b^• 
the  sulphurous  gas,  and  hence  they  should,  where 
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practicable,  be  washed  over  with  a  2-per-cent.  solu- 
tion of  carbolic  acid,  and  removed  from  the  room. 
The  efficacy  of  sulphurous-acid  fumigation  is,  how- 
ever, somewhat  open  to  doubt. 

Within  recent  years  formic  aldehyde  has  been 
increasingly  and  successfully  used  as  a  gaseous  dis- 
infectant, and  the  aldehyde-vapours  may  be  con- 
veniently Hberated  from  'formalin,'  a  40-per-cent. 
solution  of  formic  aldehyde,  by  means  of  some 
specially  devised  apparatus  such  as  that  of  Trillat, 
or  the  formaldehyde  may  be  generated  in  the 
'  Alformant '  lamp  by  heating  tablets  of  paraform- 
aldehyde together  with  the  simultaneous  production 
of  water-vapour.  Care  must  be  taken  to  use 
sufficient  tablets.  In  the  disinfection  of  walls  and 
other  surfaces  use  may  be  made  of  sprayers,  by 
means  of  which  solutions  such  as  perchloride  of 
mercury,  or  'formalin,'  maybe  sprayed  in  finely 
atomised  forms. 

In  the  fumigation  of  an  infected  room,  whatever 
be  the  gas  used,  all  crevices  and  openings,  including 
the  fireplace,  should  be  papered  over,  as  also  should 
the  door  by  which  the  disinfector  gains  exit.  The 
room  should  be  kept  closed  for  some  twenty-four 
hours,  and  at  the  termination  of  that  time  be 
thoroughly  aerated ;  indeed,  it  is  this  aeration 
which  is  one  of  the  advantages  of  the  fumigation- 
method,  and  the  additional  measures  now  men- 
tioned should  never  be  neglected.  The  paper 
should  be  stripped  from  the  walls,  or,  if  the 
nature  of  the  disease  does  not  render  this  neces- 
sary, carefully  rubbed  over  with  bread  48  hours 
old,  the  ceilings  lime-washed,  and  the  floor  and  all 
suitable  surfaces  washed  with  a  disinfecting  solution  ; 
care  being  taken  to  select  such  disinfectants  as  will 
do  no  damage.  Disinfecting  solutions  may  be  made 
of  many  substances,  but  perhaps  the  two  most 
efficient  are  acidulated  perchloride  of  mercury  ( I  in 
1,000),  and  carbolic  acid  (5  to  10  percent.).  A 
useful  solution  recommended  by  the  Local  Govern- 
ment Board  consists  of :  Mercuric  chloride,  ?j  ss  ; 
hydrochloric  acid  ;  commercial  aniline  blue, 
gr.  v  ;  water,  3  gallons.  But  in  the  use  of  any 
such  solution  regard  must  be  had  to  its  '  working 
strength,'  i.e.  if  perchloride  of  mercury  I  in  1,000 
be  in  question,  care  must  be  taken  not  to  make  it 
I  in  5, 000  by  adding  it  to  the  liquid  to  be  disinfected. 
All  disinfectants  should  be  carefully  labelled  and  kept 
in  characteristic  receptacles.  In  the  disinfection  of 
excreta,  such  as  those  from  a  case  of  enteric  fever, 
it  is  desirable  that  the  vessel  receiving  such  excreta 
should  contain  some  of  the  disinfecting  solution, 
that  they  shall  be  intimately  mixed  therewith,  and 
remain  thus  mixed  for  some  time.  Excreta  may,  if 
necessary,  be  burned  after  being  freely  mixed  with 
sawdust  and  saturated  with  paraffin.  In  the  case 
of  a  body  dead  of  infectious  disease,  it  is  a  useful 
precaution  to  envelop  the  corpse  in  sheets  saturated 
with  very  strong  solution  of  perchloride  of  mercury 
or  carbolic  acid. 

10.  The  Disposal  of  the  Dead. — Some  500,000 
corpses  have  to  be  disposed  of  annually  in  England 
and  Wales ;  and  as  Sir  Henry  Thompson  has  tersely 
expressed  it,  the  problem  is  'Given  a  dead  body:  to 
resolve  it  into  carbonic  acid,  water,  and  ammonia, 
and  the  mineral  elements  rapidly,  safely,  and  not 
unpleasantly.'  Two  points  are  involved  in  the 
disposal  of  the  dead,  both  in  towns  and  villages. 

In  this  country,  where  so  many  families  live  in 
single  rooms,  and  where  the  custom  of  keeping  the 


dead  five  or  even  six  days  before  burial  is  usual,  it 
constantly  happens  that  a  corpse  is  kept  for  days  in 
the  room  where  all  the  family  life  is  carried  on.  As 
decomposition,  especially  in  some  diseases,  com- 
mences early,  it  cannot  be  doubted  that  an  un- 
favourable effect  on  health  must  be  often  produced. 
To  avoid  this  detention,  mortuary  chapels  ought  to 
be  constructed  in  all  towns  and  villages,  and  to 
these  all  corpses  should  be  removed  from  the 
houses  of  the  poor  within  thirty-six  hours  after 
death. 

Power  has  long  been  given  to  Local  Authorities 
to  provide  mortuaries  (in  London  such  provision  is 
compulsory)  and  to  remove,  when  necessary, 
corpses  from  rooms  where  persons  live  and  sleep. 
Very  little  has  yet  been  done  in  this  way,  and  Eng- 
land is  in  this  respect  far  behind  some  of  the 
Continental  States. 

The  other  point  is  the  disposal  of  the  corpse. 
The  law  of  England  now  allows  no  burial-grounds 
in  large  cities,  nor  burial  under  churches,  conse- 
quently cemeteries  are  provided  at  convenient  dis- 
tances from  towns.  These  cemeteries  ought  to 
have  a  dry  soil,  so  that  the  ground-water  shall 
never  rise  high  enough  to  wet  the  corpse  or  to  float 
it  up  in  the  vault,  as  sometimes  has  happened  ; 
they  should  be  as  far  from  houses  as  practicable, 
and  a  limit  of  200  feet  is  contemplated  as  a  per- 
missible minimum.  There  should  be  good  drain- 
age to  permit  a  free  flow  of  water,  and  the  water 
should  not  run  into  any  well  or  watercourse  from 
which  drinking-water  is  taken.  It  has,  however, 
to  be  stated  that  the  risk  of  the  specific  pollution 
of  water-supplies  by  the  drainage  of  cemeteries  is 
not  in  practice  a  very  serious  one,  inasmuch  as  the 
life  of  pathogenic  organisms  in  the  dead  body  is 
not  of  long  duration.  Klein  has  recently  shown 
that  the  organism  largely  concerned  with  the  de- 
struction of  the  body  is  an  anaerobic  bacillus,  which 
he  terms  Bacillus  sporogenes  cadaveris.  The  site 
should  be  well  ventilated  and  well  planted,  so  that 
the  roots  of  the  plants  may  absorb  the  decomposing 
matters.  The  kind  of  soil  will,  of  course,  depend 
on  the  locality  ;  in  many  cases  there  is  no  choice  ; 
but  if  there  be  a  choice  a  dry  porous  soil, 
such  as  sand  or  gravel,  allowing  free  permea- 
tion by  the  air  and  the  moisture  necessary 
to  allow  the  micro-organisms  associated  with  the 
decomposition  of  organic  matter  to  do  their  work, 
should  be  chosen.  Clay-soils,  unless  very  com- 
pletely under-drained,  are,  as  pointed  out  by  Dr. 
C.  W.  Young  in  a  recent  report  to  the  London 
County  Council,  ill-fitted  for  burial-grounds,  by 
virtue  of  the  fact  that  coffins  in  such  a  situation  are 
more  or  less  water-logged,  and  hence  the  aeration 
necessary  for  proper  bacterial  action  is  prevented. 
Decomposition  is  indefinitely  delayed,  the  body 
undergoing  saponification  and  passing  into  what  is 
known  as  adipocere  (p.  27).  Moreover,  clay-soil, 
more  especially  in  the  case  of  recently  made  graves, 
is  liable  to  crack  during  dry  weather,  the  cracks  at 
times  reaching  down  to  the  coffin  itself,  and  afford- 
ing passages  to  the  gases  of  decomposition. 

The  practice  of  burial  which  at  present  obtains, 
although  perhaps  in  a  gradually  diminishing  degree, 
of  preventing  the  access  of  earth  to  the  body  by 
means  of  coffins  of  a  relatively  imperishable  charac- 
ter, and  by  burial  in  brick  graves,  is  to  be  con- 
demned. Perishable  coffins  should  be  used,  and 
brick  graves  disallowed. 

The  present  law  prevents  the  burial  of  bodies  of 
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adults  within  four  feet  of  the  surface  ;  but  the 
researches  of  bacteriology,  as  also  the  results  of 
experience,  rather  indicate  that  more  superficial 
burial  should  be  legalised,  and  deep  interment 
forbidden.  A  study  of  the  flora  of  the  soil  at 
different  depths  points  to  the  conclusion  that 
bacteria,  many  of  which  are  necessary  to  complete 
the  process  of  decomposition,  are  not  found  below 
the  first  few  feet  of  soil,  and  that  deep  interment 
leads  to  much  delay  in  the  resolution  of  the  body. 

The  more  superficial  the  burial  of  the  animal 
body,  the  quicker  the  decomposition,  and  the  bodies 
of  animals  merely  covered  with  a  layer  of  soil  a  foot 
thick  have — save  for  their  bones — entirely  disap- 
peared within  a  year.  But  extended  observations 
are  desirable  before  more  superficial  burial  could  be 
generally  sanctioned  in  all  conditions  of  soil  and  in 
thickly  peopled  cemeteries. 

With  the  growth  of  cities  there  will  come  a  time 
when  it  will  be  impracticable  to  accord  to  each 
corpse  the  freehold  of  its  grave,  and  it  will  be 
necessary  to  adopt  '  earth  to  earth  '  burial  in  order 
that  the  grave  may  more  speedily  be  ready  for 
another  tenant,  or  to  make  a  more  extended  use  of 
the  practice  of  cremation.  There  are  now  facilities 
for  cremation  at  Manchester,  Glasgow,  Liverpool, 
Hull,  and  f)arlington,  while  for  London  there  is  a 
crematorium  at  Woking,  where,  during  1900,  301 
bodies  were  cremated.  In  a  properly  constructed 
apparatus  a  body  of  average  dimensions  can  be  con- 
verted into  3  lbs.  of  ashes  in  about  one-and-a-half 
hours,  and  this  without  nuisance  of  any  description. 
Obviously  the  process  destroys  all  risks  of  the  spread 
of  infection,  and  the  ashes  are  disposed  of  according 
to  the  wishes  of  the  friends. 

The  chief  objection  to  the  process — apart  from 
the  weight  which  may  be  accorded  to  sentiment — 
is  the  risk  that  deaths  from  poison,  violence,  or 
criminal  neglect  may  at  times  escape  detection,  and 
it  may  be  contended  that  the  opportunities  of  exhu- 
mation which  at  present  exist  act  as  a  deterrent  to 
criminal  practices.  But  a  better  system  of  death- 
registration,  together  with  the  production  of  two 
medical  certificates,  and  a  voucher  to  the  effect  that 
the  deceased  desired  cremation,  should  do  much  to 
reduce  the  risks  of  undetected  crime. 

II.  The  Stipervision  of  Niiisauies. — The  word 
'  nuisance  '  has  been  adopted  into  sanitary  law, 
without  any  fixed  idea  of  the  relation  of  the  word 
to  health  or  disease.  '  Nuisances  '  are  defined  as 
being  a  number  of  enumerated  conditions,  some  of 
which  have  to  be  '  injurious  to  health,'  while  others 
need  not  be  injurious  to  health  (but  have  only  to  be 
obnoxious),  in  order  to  bring  them  within  the  pro- 
visions of  sanitary  law.  The  confusion  thus  arising 
has  been  such  that  the  primary  object  of  sanitary 
legislation  has  sometimes  been  obscured.  So  much, 
indeed,  has  this  been  the  case  that,  in  comparatively 
recent  times,  it  has  been  contended  that  a  given 
condition  which  habitually  does  harm  to  health, 
but  which  had  not  yet,  in  the  particular  instance, 
succeeded  in  effecting  actual  disease,  is  not  a 
'  nuisance  injurious  to  health  '  within  the  meaning 
of  a  Public  Health  Act.  With  the  view  of  facili- 
tating the  administration  in  this  direction,  the 
more  recent  acts  have  included  under  the  term 
'nuisances'  not  only  those  injurious  to  health 
but  also  those  dangerous  to  health. 

It  is  the  duty  of  every  Sanitary  Authority  to 
cause  inspection  to  be  made  of  their  district  to 
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discover  '  nuisances,'  as  enumerated  in  sanitary 
statutes  ;  and  a  certain  procedure  for  the  abate- 
ment of  '  nuisances,'  and  for  the  prevention  of  their 
recurrence,  is  appointed  by  sanitary  law.  For  the 
performance  of  these  functions  the  Authority  is 
required  to  appoint  one  or  more  Inspectors  of 
Nuisances,  to  whose  office  certain  powers  are 
attached. 

The  work  of  nuisance-inspection  in  its  everyday 
concern  with  conditions  injurious  to  health  cannot 
be  properly  performed  without  the  constant  and 
intimate  relation  of  the  Medical  Officer  of  Health 
with  the  Inspector  ;  and  those  districts  are  unques- 
tionably best  served  as  to  sanitary  inspection  where 
the  Authority  has  devolved  on  the  Medical  Officer 
the  duty  of  instructing  the  Inspector  and  of  super- 
vising his  work. 

Specialities  of  Rural  Sanitation. — While 
the  objects  to  be  gained  by  sanitary  action  are  of 
course  the  same  in  town  and  country,  the  methods 
of  attaining  them  in  rural  places  must  needs  depart 
in  some  measure  from  those  which  are  available  in 
towns  ;  and  accordingly  sanitary  law  in  its  ad- 
ministrative aspects  recognises  rural  as  distinguished 
from  so-called  '  urlian  "  districts.  Rural  Sanitary 
Authorities,  constituted  in  1872,  can  now  exercise 
considerable  powers  ;  and  where  properly  set  in 
action  by  their  Medical  Health  (Jfiicers  and  In- 
spectors of  Nuisances,  a  great  effect  is  being 
gradually  produced  upon  the  rural  labouring  class, 
whose  condition  had  long  been  neglected.  The 
Rural  Sanitary  Authority  may  provide  water  for 
public  use,  may  make  public  cisterns  or  baths,  may 
protect  water-courses,  may  construct  sewers  and 
dispose  of  sewage-matter  ;  must  take  care  that  no 
closet  or  privy  is  a  nuisance  ;  may  clean  ditches  and 
remove  refuse  ;  and  may  make  regulations  as  to 
cellar-habitations  and  common  lodging-houses. 
Much  increased  power  of  securing  proper  water- 
supply  in  the  particular  house  within  rural  districts 
has  been  given,  and  there  are  few  urban  powers 
which  cannot  be  acquired,  if  wanted,  by  any  locality 
that  can  make  a  claim  for  consideration  as  a 
'contributory  place.'  All  powers  possessed  by 
urban  Authorities  as  to  trades,  sale  of  unwholesome 
food,  removal  of  nuisances,  provision  of  mortuaries 
and  hospitals  for  infectious  diseases,  are  now  also 
possessed  by  the  rural  authorities. 

Although  County  Councils  have  in  certain  in- 
stances endeavoured  to  awaken  the  people  from 
their  lethargy,  it  must  be  admitted  that  compara- 
tively little  sanitary  progress  has  been  made  in  rural 
districts  ;  and  un(|uestionably  there  are  some  ob- 
stacles, inherent  in  the  case,  to  any  rapid  progress. 
The  difficulties  arise  from  the  houses  in  the  rural 
districts  being,  in  a  great  number  of  cases,  old, 
dilapidated,  unsuited  lor  dwellings,  and  destitute  of 
proper  conveniences.  When  new  houses  are  built, 
the  Sanitary  Authority  can  enforce  certain  pro- 
visions, though  it  has  less  control  over  building 
operations  than  is  possessed  by  urban  Authorities. 
In  the  case  of  houses  already  built,  however,  its 
power  is,  from  circumstances,  even  more  limited. 
There  is  very  little  money  available  for  improve- 
ments ;  the  poor-rates  are  already  often  heavy,  and 
guardians  hesitate  to  increase  them.  The  small 
number  of  houses  in  villages  also,  in  comparison 
with  the  outlay  needful  to  supply  sewers  and  water, 
renders  the  cost  per  head  much  greater  than  m 
towns.  In  addition  to  bad  construction  and  damp- 
ness of  houses,  the  most  frequent  sanitary  defects  of 
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rural  places  are  as  follows  :  The  water  is  too  often 
drawn  from  shallow  wells  or  from  small  streams 
liable  to  pollution,  or  even  from  stagnant  pools  or 
ditches,  and  such  supply  is  limited.  Often  there  are 
no  means  for  carrying  away  the  dirty  house- water, 
and  it  is  thrown  on  the  ground  and  soaks  into  the 
soil  close  to  and  under  the  cottage  ;  the  excreta 
are  generally  thrown  into  an  ashpit  near  the  house, 
or  pass  into  a  cesspit,  from  which  they  gradually 
soak,  in  such  way  as  to  pollute  both  ground  and 
water.  These  difficulties,  however,  are  being  gradu- 
ally overcome  in  districts  which  have  secured  the 
services  of  a  first-class  Officer  of  Health,  wlio  has 
souglit,  by  means  adapted  to  the  special  local  con- 
ditions, to  obtain  the  same  sanitary  advantages  that 
are  got  in  town  districts  by  the  use  of  more 
organised  sanitary  operations.  Attempts  are  now 
being  made  to  purify  and  then  to  guard  the  wells  ; 
to  collect  rain-water  in  proper  tanks  when  other 
sources  are  not  available  :  or  to  store  the  water 
collected  from  the  surface-soil  of  some  area  secure 
from  drainage,  manuring,  or  like  impurities.  For 
the  disposal  of  the  slop-water,  open  or  partially 
closed  surface  drains  leading  to  ditches,  or  under- 
ground drains  that  shall  allow  the  water  to  flow 
into  the  soil,  and  other  plans,  have  been  pro- 
posed. It  is,  on  any  plan,  important — but  espe- 
cially if  shallow  wells  or  the  surface  soil  is  to  furnish 
the  drinking-water — to  carry  oft'  to  a  distance  all 
the  slop-water  by  drains  of  some  kind.  For  the 
removal  of  excreta  (as  sewers  are  frequently  out  of 
the  question)  a  pail-system,  with  or  without  the  use 
of  dried  earth  or  charcoal,  according  to  circum- 
stances, has  to  be  used.  If  the  cottages  have 
gardens,  then  the  simplest  dry-earth  plan,  with 
proper  storage  and  the  subsequent  digging  into  the 
gardens  at  intervals  of  not  more  than  three  or  four 
weeks,  seems  to  answer  well  ;  yet  it  is  very  difficult 
to  get  peasants  to  attend  even  to  this  simple  matter, 
and  at  times,  especially  if  they  possess  allotments, 
the  excrement  is  stored  up  until  the  season  for 
manuring  the  land  arrives.  A  plan  of  conjoint 
action  in  the  procuring,  drying,  and  distributing 
the  earth,  and  in  the  removal  of  the  mixed  earth 
and  excreta,  answers  well  when  care  is  taken.  In 
other  cases  a  pail-system,  with  weekly  removals, 
and  without  the  use  of  earth  or  other  appliance, 
has  been  employed,  and  may  answer,  as  the  manure 
has  some  value. 

These  seem  at  present  the  directions  in  which 
the  opinions  of  Medical  Officers  of  Health  are 
tending  where  villages  and  labourers'  cottages  are 
concerned,  and  where  larger  works  cannot  be 
undertaken.  The  object,  of  course,  is  to  obtain 
for  the  rural  community  by  simple  means,  and  at 
not  too  burdensome  a  rate,  the  sanitary  require- 
ments of  pure  soil,  of  pure  air,  and  of  pure  drinking- 
water. 

Houses. — Although  to  some  extent  the  inside 
of  a  house  is  beyond  the  control  of  the  public 
health  authority,  the  law  takes  cognisance  of  the 
existence  of  miisance  inside,  as  well  as  outside,  a 
house ;  and  has  special  provisions  for  securing 
wholesomeness  of  habitation  in  the  following 
cases  : — 

I.  Commoti  lodghig-hoitses  have  been  regulated 
since  the  great  Public  Health  Act  of  1848,  the 
authors  of  which  were  evidently  profoundly  im- 
pressed with  the  great  evils  of  overcrowding.  The 
definition  of  a  common  lodging-house  that  is  now 
usually  accepted  is  that  given  by  the  law  officers  of 


the  Crown  in  1853 — namely,  a  house  in  which 
persons  of  the  poorer  class  are  received  for  short 
periods,  and,  though  strangers  to  one  another,  are 
allowed  to  inhabit  one  common  room.  These 
houses  are  registered  and  inspected  ;  the  number 
of  lodgers  is  fixed  ;  and  ventilation,  cleanliness,  and 
water-supply  are  now  attended  to.  A  certain  cubic 
space  per  head  in  the  sleeping-room  of  these  houses 
is  generally  fixed  by  the  authority,  the  minimum 
amount  suggested  by  the  present  Model  By-laws  of 
the  Local  Government  Board  being  300  cubic  feel 
for  each  adult,  every  two  children  under  the  age  of 
ten  years  being  counted  as  one  lodger.  If  the 
rooms  are  not  used  exclusively  as  sleeping  apart- 
ments, the  models  give  400  cubic  feet  for  adults, 
and  200  cubic  feet  for  children. 

2.  Cellar-habitations. — Since  1848  it  has  been 
unlawful  to  use  cellar-habitations,  unless  they  are 
in  accord  with  certain  conditions  of  space,  height, 
window -area,  and  drainage.  By  the  Public  Health 
Act  of  1875  it  is  made  unlawful  to  use  any  cellar  as 
a  dwelling  (that  is,  a  place  where  any  person  passes 
a  night)  which  has  been  built  or  rebuilt  after  the 
passing  of  the  Act,  or  which  was  not  lawfully  in 
use  when  the  Act  was  passed.  A  cellar  is  defined 
by  various  statutes  to  be  any  room  of  a  house,  the 
surface  of  whose  floor  is  more  than  three  feet  below 
the  surface  of  the  footway  of  the  adjoining  street ; 
and  it  has  to  fulfil  a  number  of  conditions  before  it 
can  be  legally  inhabited.  These  conditions  are,  as 
regards  London,  somewhat  modified  by  the  Public 
Health  (London)  Act,  1891. 

With  the  supervision  that  has  been  given  to 
common  lodging-houses  during  recent  years,  they 
have  become  much  healthier  and  more  decent 
habitations.  Similarly  the  number  of  cellar-dwel- 
lings in  our  towns  has  much  decreased,  and  the 
condition  of  those  still  used  has  notably  im- 
proved. 

3.  '  Houses  let  in  lodgings  '  or  occupied  by  mem- 
bers of  more  than  one  family,  are  distinguished 
from  coininon  lodging-houses,  and  would  more  con- 
veniently be  termed  tenemented  houses.  Sanitary 
authorities  have  various  important  powers  conferred 
on  them  in  respect  of  this  large  class  of  houses 
where  two  or  more  families  live  in  the  same  house. 
But,  for  these  powers  to  be  brought  into  operation, 
the  consent  of  the  Local  Government  Board  is 
required. 

4.  Overcrowding. — This  condition,  so  dangerous 
to  the  health  of  the  inmates,  is  to  be  regarded — no 
matter  in  what  house  it  is  observed,  or  whether  the 
inmates  be  of  the  same  family  or  not — as  a  nuisance, 
and  is  to  be  dealt  with  as  such.  The  question 
arises,  what  is  overcrowding,  and  usually  the  com- 
mon lodging-house  rules  are  taken,  namely,  an  air- 
space of  300  cubic  feet  per  head.  But  there  is  no 
legal  definition,  except  in  Scotland,  where  the 
General  Improvement  and  Police  Act  of  1862 
enacts  that  children  under  eight  years  of  age  shall 
have  1 50  cubic  feet,  and  persons  over  that  age  300. 
Obviously,  the  standard  of  space  per  person  adopted 
as  the  minimum  in  the  bedrooms  of  common  lodg- 
ing-houses, where  the  occupation  is  by  night  only, 
is  too  small  for  those  who  have  to  occupy  the  same 
room  both  by  day  and  night,  as  is  usually  the  case, 
where  the  question  of  overcrowding  arises  in  the 
dwellings  of  the  poor.  It  would  be  very  desirable 
to  raise  the  minimum  (at  all  events  for  persons  over 
ten  years)  to  400  cubic  feet,  and  this  is  really  little 
enough. 
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Causes  of  Unhealthiness  of  Houses. — 

I.  Dampness. — Dampness  arises  from  a  damp  soil, 
water  rising  into  walls,  rain  beating  through  walls 
or  coming  from  a  leaking  roof,  or  blocked  water- 
pipes.  Paving,  concreting,  damp-proof  courses, 
hollow  walls,  impermeable  surfaces,  i!i;c.,  are  the 
remedies.  Damp  houses  are  unhealthy,  it  would 
appear,  by  reason  of  the  lowering  of  warmth  con- 
ducing to  catarrhal  and  rheumatic  aft'ections,  and 
possibly  by  reason  of  increased  bacterial  life  due  to 
the  constant  presence  of  moisture. 

2.  Excessive  coldness  of  air  from  draughts,  or 
from  insufficient  warming. — Although  an  airy 
house  is  the  healthiest,  there  may  be  excessive  or 
irregular  movement  of  air,  so  that  strong  currents 
are  caused,  with  consequent  undue  skin-evaporation  ; 
whereby  the  body-temperature  may  be  lower  than 
is  good  for  health,  even  if  persons  are  well-clothed. 
The  draughtiness  is  matter  of  construction,  and  is 
obviated  by  improvement  in  the  methods  of  ventila- 
tion. Then,  as  to  wanning.  Our  present  English 
use  of  fireplaces  is  both  inefficient  and  expensive. 
It  might  have  been  expected  that,  in  towns,  this 
plan  of  warming  houses  would  long  ago  have  been 
abandoned  for  some  more  general  use  of  hot-water 
or  steam  pipes.  The  supply  of  warmed  fresh  air  is 
a  very  simple  proceeding  when  these  pipes  are 
used,  and  thus  not  only  can  houses  be  better 
warmed,  but  better  ventilated  and  less  draughty. 
The  greater  convenience  of  a  furnace  serving  to 
heat  several  houses  is  not  at  present  appreciated  in 
England  ;  but  here  and  there  this  consideration  has 
probably  contributed  to  the  use  of  '  flats '  in  place 
of  separate  houses. 

3.  Impurity  of  the  air. — This  arises  from  the 
following  conditions :  from  the  air  being  drawn 
from  the  ground  into  the  house,  or  passing  over 
impure  earth  or  deposits  ;  or  by  the  air  in  the  house 
becoming  contaminated  by  effluvia  from  closets  and 
drain-pipes ;  from  combustion  ;  from  respiration 
and  skin-transpiration  ;  from  uncleanliness  of  per- 
sons, clothes,  walls,  floors,  and  furniture. 

Each  of  these  conditions  has  to  be  examined  into 
and  rectified  according  to  the  usual  principles  laid 
down  in  works  of  hygiene.  A  few  remarks  may, 
however,  be  permitted  on  some  of  the  headings. 

The  removal  of  respiratory  impurities  can  only 
be  accomplished  by  constantly  removing  the  air  of 
rooms  and  supplying  fresh  air.  This  is  7jeuti/ation  ; 
and,  if  we  include  in  the  definition  that  the  supply 
and  removal  of  air  shall  be  tolerably  uniform,  ven- 
tilation presents  a  mechanical  problem  of  no  little 
difficulty.  The  amount  of  air  required  for  an  adult, 
in  order  to  keep  the  air  relatively  pure,  has  been 
fixed  at  3,000  culjic  feet  per  hour  ;  or  if  the  car- 
bonic acid  derived  from  respiration  be  taken  as  a 
measure  of  respiratory  impurity,  it  should  not 
exceed  -2  per  1,000  volumes  of  air.  Practically, 
the  amount  most  persons  get  is  not  more  than  600 
to  1,200  cubic  feet  per  hour,  if  so  much,  and  the 
air  of  their  rooms  smells  fusty  from  organic  effluvia. 
In  cold  times  of  the  year,  the  entering  air  must  be 
warmed,  if  the  change  is  to  be  so  rapid  as  is  implied 
in  the  supply  of  3,000  cubic  feet  of  air  per  hour, 
equivalent  to  a  change  of  air  in  the  air-space  three, 
four,  or  even  five  times  per  hour.  When  warmed 
to  nearly  the  temperature  of  the  surface  of  the  body 
(80°  to  90°  F. )  considerable  movement  of  air  is  borne 
without  difficulty,  but  if  the  temperature  be  much 
lower  a  correspondingly  slighter  movement  is  felt. 
Ventilation  in  this  climate  is  therefore  inextricably 


mixed  up  with  warming,  and  thorough  ventilation  of 
our  rooms  is  impossible  so  long  as  we  trust  to  radiant 
heat  alone  for  warmth.  The  problem,  therefore, 
which  engineers  have  to  solve  in  warming  and  ven- 
tilating our  rooms  is,  what  is  the  cheapest  and  most 
constant  plan  of  introducing  warm  air  into  our 
houses  in  cold  weather  ;  the  conditions  of  the 
problem  being  a  supply  of  3,000  cubic  feet  per  head 
per  hour,  at  a  rate  of  movement  imperceptible  to 
the  feelings  of  the  persons  in  the  room. 

The  second  point  is  connected  with  the  impurity 
of  the  air  from  drains.  The  first  thing  is  to  be 
certain  that  the  air  of  the  house-drain  is  so  tho- 
roughly disconnected  from  the  air  of  the  public 
sewers  that  no  reflux  from  them  is  possible  ;  and 
therefore,  that,  if  there  is  any  drain-air  polluting 
the  atmosphere  of  the  house,  it  is  not  the  air  of  the 
common  sewer.  That  point  having  been  settled,  it 
will  follow  that  drain-smell  in  the  house  must  come 
either  from  the  ground  or  from  the  house-pipes  or 
closets  themselves.  If  from  the  ground,  there  is 
probably  (if  the  ground  itself  be  clean,  or  if  the 
smell  be  of  new  production)  a  leaky  drain-pipe 
somewhere,  and  the  air  is  penetrating  through  the 
leakage  and  is  drawn  into  the  house.  If  not  from 
the  ground,  the  smell  may  be  from  some  pipe  in 
the  house  ;  this  arises  from  imperfect  junction, 
especially  when  metal  pipes  are  joined  on  to  earthen- 
ware, or  from  the  pin-hole  eating-awayof  metal  pipes. 
Or  a  drain-pipe  may  be  choked  (generally  through 
'settling'  at  a  joint  occurring  in  an  ill-laid  and 
badly  bedded  pipe),  and  decomposition  be  going  on 
in  its  retained  contents.  Or  there  may  be  a  clogged 
or  imperfect  trap,  with  the  water  either  sucked  out 
of  it  or  becoming  thoroughly  charged  with  fcetid 
effluvia.  In  the  latter  cases,  there  is  a  presumption 
that  the  ventilation  of  the  house-drain  is  not  what 
it  should  be.  Every  house  should  have  a  plan  of 
its  drainage,  so  as  to  facilitate  the  search  for  a 
broken  pipe. 

In  order  to  detect  any  of  these  conditions  it  is 
necessary  that  builders  should  alter  their  habits  in 
regard  to  house-plumbing  arrangements.  At  pre- 
sent they  try  to  conceal  everything,  so  that,  without 
pulling  a  house  to  pieces,  it  is  impossible  to  examine 
if  pipes  and  traps  are  in  order.  Instead  of  this, 
every  pipe  above  the  ground  should  be  kept  out  of 
walls  ;  and  if  cased  with  wood,  the  case  should  be 
merely  bolted,  and  not  nailed.  If  a  drain  must  be 
carried  under  a  house,  it  should  have  inspection- 
chambers  built  upon  it  at  every  change  of  direction, 
so  that  the  drain  which  runs  in  a  straight  line  from 
one  manhole  chamber  to  the  next  can  Ije  inspected 
and  cleared  of  obstructions  or  de|)osit  without 
breaking  into  it.  The  sewage  and  foul-water 
arrangements  of  our  houses  will  never  be  satis- 
factory till  these  matters  are  attended  to,  and  till 
the  examination  of  every  pipe  about  the  house  can 
be  made  without  difficulty,  and  clogging  or  leakage 
of  air  or  water  from  pipes  can  be  readily  detected. 

In  closets,  the  chief  points  of  leakage  are  in  the 
more  horizontal  pipes  and  in  the  traps.  In  all 
cases  the  soil-pipe  should  be  ventilated  by  pipes 
carried  to  the  open  air  at  some  points  away  from 
windows. 

Another  matter  to  he  guarded  against,  whether 
there  be  drain-smell  or  not  about  a  house,  is  the 
immediate  opening  of  the  cistern  overflow- jiipe,  or 
of  the  usual  rain-water  pipe,  into  the  sewer  or 
house-drain.  A  common  practice,  until  recently, 
was  to  connect  them  directly  with  the  house-drain,. 
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perhaps  with  an  S-trap  at  the  foot  of  each  pipe, 
these  traps,  however,  being  usually  dry.  Then 
sewer-air  passes  up  and  enters  the  cistern,  or  into 
rooms  which  happen  to  be  near  the  top  of  the  rain- 
water pipe.  All  these  pipes  should  open  in  free  air 
over  a  grating ;  and  if  every  householder  would 
insist  on  the  builder  attending  to  these  matters,  the 
chances  of  inflow  of  sewer-air  into  houses  would  be 
much  lessened. 

Another,  third,  point  of  importance  is  the  way  in 
which  the  products  of  gas-combustion  are  allowed 
to  pass  into  the  air  of  rooms.  Nothing  can  be 
worse  than  the  usual  arrangement ;  and,  as  gas- 
lights might  be  made  a  valuable  means  of  ventilation 
if  tubes  were  arranged  to  carry  off  the  burnt  gas, 
the  present  arrangement  of  chandeliers  is  not  only 
hurtful,  but  involves  an  ignorant  waste  of  useful 
force. 

4.  Impurity  of  the  water. — Water  delivered  to  a 
house  may  become  impure  on  the  premises,  usually 
from  uncleaned  uncovered  cisterns,  absorption  of 
air  from  drains  by  the  surface  of  the  water,  and 
sometimes  by  more  direct  leakage  from  pipes  into 
cisterns.  Lead  may  also  be  taken  up.  The 
remedies  for  these  conditions  are  obvious.  Refer- 
ence has  also  been  made  to  extensive  epidemics  of 
enteric  fever  due  to  the  insuction  of  matter  from 
sewers  into  public  water-pipes,  through  fissures  in 
those  pipes  while  running  full.  It  is  possible  that 
obscure  cases  of  disease  in  particular  houses  are 
sometimes  due  to  an  unsuspected  pollution  by 
similar  means  of  the  water-service  of  the  house. 

5.  Impurities  from  iincleanliness  of  tlie  house. — 
Walls  and  ceilings  all  absorb  impurities  which  are 
given  out  again  to  the  air,  and  often  become  highly 
impregnated  with  organic  matters.  The  chinks  of 
floors  allow  matters  to  collect  below  them,  and  then 
impure  air  rises  into  the  room. 

The  custom  of  re-papering  walls  without  removing 
the  old  paper,  the  decomposition  of  paste  and  paper 
on  damp  walls,  and  the  use  of  arsenical  pigments, 
may  give  rise  to  impurities  of  one  and  another  kind 
in  the  air  of  houses.  In  the  houses  of  the  poor 
which  are  not  regularly  whitewashed,  the  half- 
crumbling  plaster  is  often  highly  charged  with 
animal  material. 

These  matters  are  to  be  avoided  by  original  good 
construction  and  by  constant  cleanliness.  It  is  a 
great  desideratum  to  make  walls  of  impermeable 
material,  so  that  they  may  be  washed  without 
difficulty. 

If  these  various  points,  which  are  really  questions 
of  purity  of  air  and  water,  and  of  temperature  and 
movement  of  air,  are  properly  dealt  with,  houses 
will  be  healthy.  These  are  conditions  which  are 
not  difficult  to  secure  if  they  are  clearly  understood 
and  if  their  importance  is  not  underrated.  The 
great  point  is  to  have  the  house-air  pure,  so  as  in 
no  way  to  injure  or  depress  the  great  function  of 
respiration. 

While  we  look  to  the  Municipality  or  Local 
Sanitary  Authority  to  keep  the  outer  air  pure,  the 
task  of  doing  the  same  for  the  house-air  must 
necessarily  fall  on  the  inhabitants  of  the  house. 

Duties  of  the  Medical  Officer  of  Health. — 
It  behoves  the  residents  of  every  district  to  assist 
the  Sanitary  Officers  to  the  best  of  their  ability  ; 
and  to  aid  towards  such  endeavours,  this  article 
may  usefully  conclude  by  an  enumeration  of  the 
duties  which  are  imposed  upon  the  Medical  Officer 
of  Health  for  districts   in    England.    They  are 


extracted  from  an  order  of  the  Local  Government 
Board,  dated  1891. 

'  The  following  shall  be  the  duties  of  the  Medical 
Officer  of  Health  in  respect  of  the  district  for  which 
he  is  appointed  : — 

'  I.  He  shall  inform  himself  as  far  as  practicable 
respecting  all  influences  affecting  or  threatening 
to  affect  injuriously  the  public  health  within  the 
district. 

•  2.  He  shall  inquire  into  and  ascertain  by  such 
means  as  are  at  his  disposal  the  causes,  origin,  and 
distribution  of  diseases  within  the  district,  and 
ascertain  to  what  extent  the  same  have  depended 
on  conditions  capable  of  removal  or  mitigation. 

'  3.  He  shall  by  inspection  of  the  district,  both 
systematically  at  certain  periods,  and  at  intervals  as 
occasion  may  require,  keep  himself  informed  of  the 
conditions  injurious  to  health  existing  therein. 

'  4.  He  shall  be  prepared  to  advise  the  Sanitary 
Authority  on  all  matters  affecting  the  health  of  the 
district,  and  on  all  sanitary  points  involved  in  the 
action  of  the  Sanitary  Authority ;  and  in  cases 
requiring  it,  he  shall  certify,  for  the  guidance  of 
the  Sanitary  Authority  or  of  the  Justices,  as  to  any 
matter  in  respect  of  which  the  certificate  of  a 
Medical  Officer  of  Health  or  a  Medical  Practitioner 
is  required  as  the  basis  or  in  aid  of  sanitary  action. 

'  5.  He  shall  advise  the  Sanitary  Authority  on 
any  question  relating  to  health  involved  in  the 
framing  and  subsequent  working  of  such  by-laws 
and  regulations  as  they  may  have  power  to  make, 
and  as  to  the  adoption  by  the  Sanitary  Authority  of 
the  Infectious  Disease  (Prevention)  Act,  1890,  or  of 
any  section  or  sections  of  such  Act. 

'  6.  On  receiving  information  of  the  outbreak  of 
any  contagious,  infectious,  or  epidemic  disease  of 
a  dangerous  character  within  the  district,  he  shall 
visit  without  delay  the  spot  where  the  outbreak  has 
occurred,  and  inquire  into  the  causes  and  circum- 
stances of  such  outbreak  ;  and  in  case  he  is  not 
satisfied  that  all  due  precautions  are  being  taken, 
he  shall  advise  the  persons  competent  to  act  as  to 
the  measures  which  may  appear  to  him  to  be 
required  to  prevent  the  extension  of  the  disease, 
and  take  such  measures  for  the  prevention  of  disease 
as  he  is  legally  authorised  to  take  under  any  statute 
in  force  in  the  district,  or  by  any  resolution  of  the 
Sanitary  Authority. 

'  7.  Subject  to  the  instructions  of  the  Sanitary 
Authority,  he  shall  direct  or  superintend  the  work 
of  the  Inspector  of  Nuisances  in  the  way  and  to  the 
extent  that  the  Sanitary  Authority  shall  approve, 
and  on  receiving  information  from  the  Inspector  of 
Nuisances  that  his  intervention  is  required  in  con- 
sequence of  the  existence  of  any  nuisance  injurious 
to  health,  or  of  any  overcrowding  in  a  house,  he 
shall,  as  early  as  practicable,  take  such  steps  as  he 
is  legally  authorised  to  take  under  any  statute  in 
force  in  the  district,  or  by  any  resolution  of  the 
Sanitary  Authority,  as  the  circumstances  of  the  case 
may  justify  and  require. 

'  8.  In  any  case  in  which  it  may  appear  to  him 
to  be  necessary  or  advisable,  or  in  which  he  shall 
be  so  directed  by  the  Sanitary  Authority,  he  shall 
himself  inspect  and  examine  any  animal,  carcase, 
meat,  poultry,  game,  flesh,  fish,  fruit,  vegetables, 
corn,  bread,  flour,  or  milk,  and  any  other  article  to 
which  the  provisions  of  the  Public  Health  Act, 
1875,  in  this  behalf  shall  apply,  exposed  for  sale, 
or  deposited  for  the  purpose  of  sale  or  of  prepara- 
tion for  sale,  and  intended  for  the  food  of  man, 
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which  is  deemed  to  be  diseased,  or  unsound,  or 
unwholesome,  or  unfit  for  the  food  of  man  ;  and  if 
he  finds  that  such  animal  or  article  is  diseased,  or 
unsound,  or  unwholesome,  or  unfit  for  the  food  of 
man,  he  shall  give  such  directions  as  may  be 
necessary  for  causing  the  same  to  be  dealt  with  by 
a  [ustice  according  to  the  provisions  of  the  statutes 
applicable  to  the  case. 

'  9.  He  shall  perform  all  the  duties  imposed 
upon  him  by  any  by-laws  and  regulations  of  the 
Sanitary  Authority,  duly  confirmed  where  con- 
firmation is  legally  required,  in  respect  of  any 
matter  affecting  the  public  health,  and  touching 
which  they  are  authorised  to  frame  by-laws  and 
regulations. 

'  10.  He  shall  inquire  into  any  offensive  process 
of  trade  carried  on  within  the  district,  and  report 
on  the  appropriate  means  for  the  prevention  of  any 
nuisance  or  injury  to  health  therefrom. 

'II.  He  shall  attend  at  the  office  of  the  Sanitary 
Authority  or  at  some  other  appointed  place,  at 
such  stated  times  as  they  may  direct. 

'  12.  He  shall  from  time  to  time  report  in 
writing  to  the  Sanitary  Authority  his  proceedings, 
and  the  measures  which  may  require  to  be  adopted 
for  the  improvement  or  protection  of  the  public 
health  in  the  district.  He  shall  in  like  manner 
report  with  respect  to  the  sickness  and  mortality 
within  the  district,  so  far  as  he  has  been  enabled  to 
ascertain  the  same. 

'  13.  He  shall  keep  a  book  or  books,  to  be  pro- 
vided by  the  Sanitary  Authority,  in  which  he  shall 
make  an  entry  of  his  visits,  and  notes  of  his 
observations  and  instructions  thereon,  and  also  the 
date  and  nature  of  applications  made  to  him,  the 
date  and  result  of  the  action  taken  thereon,  and  of 
any  action  taken  on  previous  reports  ;  and  shall 
produce  such  book  or  books,  whenever  required,  to 
the  Sanitary  Authority. 

'  14.  He  shall  also  make  an  annual  report  to  the 
Sanitary  Authority,  up  to  the  end  of  December  in 
each  year,  comprising  a  summary  of  the  action 
taken,  or  which  he  has  advised  the  Sanitary 
Authority  to  take,  during  the  year,  for  preventing 
the  spread  of  disease,  and  an  account  of  the  sanitary 
state  of  his  district  generally  at  the  end  of  the  year. 
The  report  shall  also  contain  an  account  of  the 
inquiries  which  he  has  made  as  to  conditions  in- 
jurious to  health  existing  in  the  district,  and  of  the 
proceedings  in  which  he  has  taken  part  or  advised 
under  any  statute,  so  far  as  such  proceedings  relate 
to  those  conditions  ;  and  also  an  account  of  the 
supervision  exercised  by  him,  or  on  his  advice,  for 
sanitary  purposes  over  places  and  houses  that  the 
Sanitary  Authority  have  power  to  regulate,  with 
the  nature  and  results  of  any  proceedings  which 
may  have  been  so  required  and  taken  in  respect  of 
the  same  during  the  year.  The  report  shall  also 
record  the  action  taken  by  him,  or  on  his  advice, 
during  the  year,  in  regard  to  offensive  trades,  to 
dairies,  cow-sheds,  and  milk-shops,  and  to  factories 
and  workshops.  The  report  shall  also  contain 
tabular  statements  (on  forms  to  be  supplied  by  us 
[Local  Government  Board],  or  to  the  like  effect)  of 
the  sickness  and  mortality  within  the  district, 
classified  according  to  diseases,  ages,  and  localities. 

'Provided  that,  if  the  Medical  Officer  of  Health 
shall  cease  to  hold  office  before  the  thirty-first  day 
of  December  in  any  year,  he  shall  make  the  like 
report  for  so  much  of  the  year  as  shall  have  expired 
when  he  ceases  to  hold  office. 


'  15.  He  shall  give  immediate  information  to  us 
of  any  outbreak  of  dangerous  epidemic  disease 
within  the  district,  and  shall  transmit  to  us  a  copy 
of  each  annual  report  and  of  any  special  report. 
He  shall  make  a  special  report  to  us  of  the  grounds 
of  any  advice  which  he  may  give  to  the  Sanitary 
Authority  with  a  view  to  their  requiring  the  closure 
of  any  school  or  schools,  in  pursuance  of  the  Code 
of  Regulations  approved  by  the  Education  Depart- 
ment, and  for  the  time  being  in  force. 

'  16.  At  the  same  time  that  he  gives  information 
to  us  of  an  outbreak  of  an  infectious  disease,  or 
transmits  to  us  a  copy  of  his  annual  report  or  of  any 
special  report,  he  shall  give  the  like  information  or 
transmit  a  copy  of  such  report  to  the  County  Council 
or  County  Councils  of  the  county  or  counties  within 
which  his  district  may  be  situated. 

'17.  In  matters  not  specifically  provided  for  in 
this  Order  he  shall  observe  and  execute  any  instruc- 
tions issued  by  us,  and  the  lawful  orders  and  direc- 
tions of  the  Sanitary  Authority  applicable  to  his 
office. 

'  iS.  Whenever  we  shall  make  regulations  for  all 
or  any  of  the  purposes  specified  in  section  134  of 
the  Public  Health  Act,  1875,  and  shall  declare  the 
regulations  so  made  to  be  in  force  within  any  area 
comprising  the  whole  or  any  part  of  the  district,  he 
shall  observe  such  regulations,  so  far  as  the  same 
relate  to  or  concern  his  office.' 

These  duties  have  been  considerably  augmented 
by  the  provisions  of  subsequent  Acts  of  Parliament  ; 
such,  for  instance,  as  the  Factory  and  Workshops 

Acts.  H.   TiMBRELL  BULSTRODE. 

PUERILE  (/>i/cr,  a  boy). — This  word  is  associ- 
ated in  medicine  with  the  respiratory  murmur  when 
it  is  exaggerated,  possessing  the  characters  heard 
over  the  lungs  in  a  healthy  child.    See  Physical 

EXAMINAl'ION. 

PUERPERAL  DISEASES.— The  diseases  as- 
sociated with  parturition,  which  fall  for  considera- 
tion in  the  present  article,  are;  (l)  Puerperal 
Convulsions  ;  (2)  Puerperal  Fever  ;  (3)  Puerperal 
Peritonitis  ;  and  (4)  Puerperal  Embolism  and 
Thrombosis  of  the  Pulmonary  Artery.  Certain 
other  pathological  conditions  of  equal  importance, 
occurring  during  the  puerperal  state,  are  more  con- 
veniently discussed  under  their  several  special  names. 
See  Pelvic  Abscess  ;  Pelvic  Cellulitis  ;  Pelvic 
Peritonitis  ;  and  Phlegmasia  Dolens.  Puer- 
peral insanity  is  described  in  the  article  Insanity, 
Varieties  of. 

I.  Puerperal  Convulsions. — Synon.  :  Puer- 
peral I'^clampsia  ;  Eila)itpsia  Gi-avidaritnt,  Parturi- 
eiitiutii,  vcl  Puerperarum  ;  P"r.  Coiivtilsions  des 
Feinmes  Enceintes  et  en  Couche  ;  Ger.  Eklampsie 
ill  der  Sclnvangerschaft  iind  iin  IVoehenbett. 

Definition. — A  peculiar  kind  of  epileptiform 
convulsions,  characterised  by  loss  of  consciousness 
and  sensibility,  together  with  tonic  and  clonic 
spasms  ;  occurring  in  the  later  months  of  pregnancy, 
during  labour  or  after  delivery,  and  directly  con- 
nected with  these  states  ;  and  causing  great  danger 
to  the  lives  of  both  mother  and  child. 

^Etiology. — Two  conditions  which  favour  the 
occurrence  of  eclampsia  are  :  (l)  a  first  pregnancy, 
and  (2)  the  presence  of  twins  in  iitero.  The  patho- 
logy of  the  condition  is  by  no  means  certain,  and 
it  is  therefore  not  surprising  to  find  that  numerous 
theories  have  been  brought  forward  to  explain  its 
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causation.  The  frequent  association  of  this  disorder 
with  albuminuria  had  till  lately  given  rise  to  the 
belief  that  it  is  the  result  of  uroemia  ;  but  numerous 
cases  have  been  observed  in  which  albumen  was 
present  in  the  urine  in  large  quantity  without  con- 
vulsions occurring.  Cases  too  have  been  recorded 
in  which  no  albumen  was  found  in  the  urine,  but 
it  is  probably  present  in  every  case,  although 
owing  to  its  rapid  appearance  and  disappearance 
it  may  not  be  found  at  the  particular  time  the  urine 
is  examined. 

The  toxcemic  theory  of  eclampsia  is  the  one  that 
has  most  supporters  at  the  present  day.  It  has 
been  shown  that  in  women  suffering  from  eclampsia 
the  toxicitv  of  the  blood-serum  is  increased,  and  the 
toxicity  of  the  urine  is  proportionately  diminished, 
and  it  has  also  been  shown  that  in  these  patients 
there  is  a  period  after  the  cessation  of  the  fits  when 
the  toxicity  of  the  urine  is  again  increased.  These 
facts  tend  to  prove  that  there  is  an  accumulation  of 
certain  toxins  in  the  blood  of  eclamptic  patients. 
During  pregnancy  the  presence  of  the  foetus  calls 
for  increased  metabolism  on  the  part  of  the  maternal 
tissues,  and  this  is  of  necessity  accompanied  by 
an  increased  production  of  excrementitious  matters. 
In  a  perfectly  healthy  woman  the  liver  and  kidneys 
are  capable  of  dealing  with  such  an  excess.  If, 
however,  for  some  reason  the  functions  of  the  liver 
are,  for  the  time  being,  interfered  with,  it  may  be 
assumed  that  various  toxic  matters  will  pass  into  the 
circulation  unchanged  and  with  their  virulence 
undiminished.  The  presence  of  albumen  in  the 
urine  may  be  regarded  as  one  result  of  the  action  of 
some  such  poison  upon  the  renal  epithelium,  and 
the  accompanying  interference  with  the  excretory 
functions  of  the  kidneys  will  lead  to  a  further  ac- 
cumulation of  these  toxic  bodies  in  the  blood  of  the 
patient.  \  point  will  at  length  be  readied  at  which 
there  is  present  a  sufficient  quantity  of  these  poisons 
in  the  blood  to  set  up  convulsions  and  coma.  Such 
a  view  is  supported  by  the  fact  that  the  changes  in 
the  kidneys  are  frequently  similar  to  those  seen  in 
patients  dying  of  acute  infectious  diseases,  and  that 
Bouchard  has  isolated  from  the  urine  substances 
capable  of  producing  convulsions  and  coma  when 
injected  into  animals.  The  exact  nature  of  the 
poisons,  the  seat  of  their  formation,  and  whether 
this  is  in  every  case  within  the  body,  is  uncertain. 
That  the  poison  is  not  urea  has  been  shown  by 
Bradford,  who  has  demonstrated  that  there  is  no 
excess  of  this  substance  in  the  blood  or  in.  the 
tissues  of  patients  dying  of  eclampsia.  It  has  been 
suggested  that  it  is  the  product  of  the  growth  of  an 
organism,  but  there  is  not  sufficient  evidence  to 
support  such  a  view. 

Symptoms. — Puerperal  eclampsia  is  happily 
not  of  common  occurrence,  its  estimated  frequency 
being  about  once  in  500  cases.  The  studies  of 
Goldberg  show  that  the  disease  appears  first  in 
about  21  per  cent,  of  the  cases  during  pregnancy, 
in  56  per  cent,  during  labour,  and  in  22  per  cent, 
during  the  puerperium.  Occasionally  the  outbreak 
occurs  without  warning,  but  usually  there  are  pre- 
monitory symptoms.  The  most  frequent  of  these 
is  oedema  of  the  feet  and  legs,  which  may  extend  to 
the  vulva,  abdomen,  face,  and  upper  extremities, 
and  should  at  once  suggest  an  examination  of  the 
urine,  which  will  almost  invariably  be  found  to 
contain  albumen  in  more  or  less  quantity,  with  a 
diminution  in  the  total  quantity  of  urine  and  in  the 
amount  of  urea  which  should  be  excreted.  The 


specific  gravity  is  high,  and  sometimes  casts  may  be 
found.  Other  premonitory  symptoms  are  headache, 
generally  frontal,  but  occasionally  limited  to  one 
side  ;  epigastric  pain  or  vertigo  ;  loss  of  memory  ; 
and  derangements  of  vision,  such  as  amblyopia, 
diplopia,  and  flashes  of  light  before  the  eyes. 

When  the  convulsive  seizure  occurs  it  cannot  be 
mistaken.  The  eyes  first  become  fixed,  and  rapid 
contraction  of  the  muscles  of  the  face  occurs,  with 
rolling  of  the  eyeballs,  the  pupils  being  lost  under 
the  upper  eyelids.  The  face  becomes  turned  first 
towards  one  shoulder,  then  towards  the  other.  The 
convulsions  rapidly  extend  to  the  other  parts  of  the 
body  ;  after  a  short  period  of  tonic  contraction 
violent  clonic  spasms  occur.  The  face  becomes 
livid,  the  tongue  is  protruded,  and,  if  care  be  not 
taken,  it  is  lacerated  by  the  teeth,  colouring  the 
frothy  saliva  which  is  emitted  at  the  angles  of  the 
mouth.  The  thumbs  become  clenched  in  the  palms, 
and  violent  jerkings  of  the  arms  occur,  while  the 
muscles  of  the  face  give  rise  to  a  variety  of  contor- 
tions. .Sometimes  involuntary  evacuations  of  the 
bladder  and  rectum  occur  during  the  fit.  There  is 
total  loss  of  consciousness  and  sensation.  After  a 
few  minutes  the  symptoms  gradually  subside  ;  a 
longer  interval  occurs  between  the  clonic  muscular 
contractions  ;  the  face  loses  its  lividity  ;  and  the 
breathing  becomes  more  tranquil.  When  the  first 
fit  has  passed  off,  the  patient  may  recover  her 
consciousness  ;  but  if  another  occur  with  rapidity, 
and  very  little  time  elapse  between  the  paroxysms, 
complete  coma  resulting  in  death  may  soon  super- 
vene. Where  there  is  a  considerable  time  between 
the  attacks,  it  may  be  many  hours  or  days  before 
consciousness  is  restored,  and  recovery  takes  place. 
A  remarkable  feature  of  this  disorder  is  that  when 
the  patient  Ijecomes  sensible,  and  is  restored  to 
health,  she  has  invariably  no  recollection  of  what 
occurred,  not  only  during  her  illness,  but  for  some 
time  preceding  the  fits. 

Prognosis. — This  depends  upon  the  severity 
and  frequency  of  the  paroxysms.  It  is  generally 
considered  that  about  20  per  cent,  of  the  mothers 
die.  The  earlier  the  convulsions  appear  in  labour, 
the  more  unfavourable  the  prognosis.  The  longer 
the  labour  and  the  more  difficult  the  delivery,  the 
deeper  is  the  coma  and  the  less  the  prospect  of 
recovery.  In  about  30  to  40  per  cent,  of  the  cases 
in  which  the  fits  begin  during  labour,  they  persist 
after  delivery.  In  cases  beginning  after  the  child 
is  born,  the  mortality  is  not  more  than  12  per 
cent. 

Morbid  Anatomy. — Almost  any  variety  of 
change  may  be  found  in  the  kidneys.  In  many 
cases  the  renal  epithelium  shows  signs  of  acute 
degeneration,  such  as  is  seen  in  patients  dying 
from  septicaemia.  In  the  liver  the  most  frequent 
condition  is  the  occurrence  of  hEcmorrhages,  with 
degeneration  of  the  liver-cells,  and  the  formation  of 
minute  necrotic  areas.  Hemorrhages,  no  doubt  due 
to  the  convulsions,  are  often  found  in  the  lungs 
and  the  spleen. 

Treatment. — Recognising  that  'prevention  is 
better  than  cure,'  we  must  first  consider  what  is 
best  to  be  done  when  premonitory  symptoms  arise. 
The  occasional  examination  of  the  urine  of  preg- 
nant women  should  always  be  carried  out,  and 
is  urgently  called  for  whenever  cedema  of  the  feet 
or  other  parts  is  noticed.  Slight  traces  of  albumen 
are  not  infrequent,  and  are  of  no  importance  ;  but 
persistent  albuminuria  to  any  considerable  amount 
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requires  most  careful  watching  and  treatment,  and 
the  amount  of  urea  passed  in  the  twenty-four  hours 
should  be  ascertained.  A  strict  milk-diet,  and  the 
administration  of  diuretics  and  iron,  with  hydra- 
gogue  purgatives,  should  be  tried  ;  but,  if  little  or 
no  improvement  takes  place,  premature  labour 
should  be  induced,  since  it  gives  very  good  results 
in  these  cases.  When  convulsions  occur,  there  are 
two  objects  to  be  aimed  at— the  lessening  of  the 
irritability  of  the  nervous  system,  and  the  elimina- 
tion of  the  poison  from  the  body.  Since  the  latter 
has  possibly  an  intestinal  origin,  free  purging 
should  be  at  once  procured  by  the  administration 
of  croton  oil.  The  patient  is  to  be  placed  in  a  hot- 
air-  or  vapour-bath,  and  kept  in  this  until  she 
perspires  freely.  If  the  power  of  swallowing 
is  present,  some  hot  brandy  and  water  may 
be  administered,  but  if  she  be  unconscious,  no 
attempt  should  be  made  to  give  stimulants  or  food 
except  through  a  stomach-tube.  Venesection  to 
the  extent  of  thirteen  to  fifteen  ounces  of  blood  may 
be  practised  if  the  patient  be  not  very  ancemic  or 
feeble  (see  Venesection).  Normal  saline  solu- 
tion (see  Sai,ine  Solution,  Infusion  of)  should 
then  be  introduced  into  the  vein  to  the  amount  of 
several  pints.  The  object  of  this  '  treatment '  is  to 
get  rid  by  the  venesection  of  a  certain  amount  of 
the  poison,  and  by  the  introduction  of  the  saline 
solution  to  so  dilute  the  remainder  as  to  render  its 
elimination  by  the  skin  and  kidneys  more  probable. 
The  combination  of  '  infusion  '  with  venesection 
meets  many  of  the  objections  urged  against  the 
employment  of  the  latter  alone.  The  results  of 
this  mode  of  treatment  are  encouraging.  To  lessen 
the  irritability  of  the  nervous  system,  the  best  drug  is 
morphine.  Half  a  grain  may  be  given  hypodermi- 
cally,  and  if  the  fits  continue  or  the  patient 
remains  restless,  further  doses  of  \  gr.  may  be 
given  every  half-hour  or  so.  Veit  has  administered 
in  this  way  as  much  as  3  grs.  of  morphine  within 
four  to  seven  hours. 

If  the  patient  Vje  not  comatose  or  under  the 
influence  of  the  morphine,  chloroform  should  be 
given  while  any  manipulations  are  being  carried 
out,  or  until  the  morphine  has  had  time  to  produce 
its  effect,  but  the  prolonged  administration  of 
chloroform  should  be  avoided,  as  it  is  not  without 
danger. 

When  the  patient  is  completely  comatose  and  no 
fits  are  occurring,  neither  morphine  nor  chloroform 
need  be  given.  In  such  cases  reliance  must  be 
placed  upon  baths,  venesection  and  'infusion.'  If 
the  patient  be  so  feeble  or  anjemic  as  to  render  the 
practice  of  venesection  too  dangerous,  it  must  be 
omitted,  but  even  in  such  a  case  benefit  may  be 
derived  from  the  subcutaneous  injection  of  saline 
fluid  (see  Hypodermic  Medication).  Pilo- 
carpine should  be  avoided,  and  morphine  acts  more 
certainly  and  speedily  than  chloral  hydrate  or  potas- 
sium bromide.  These  latter  drugs,  however,  given 
either  by  the  mouth  or  by  the  bowel,  are  used  by 
many  practitioners  who  are  not  satisfied  as  to  the 
safety  of  administering  morphine  in  these  cases. 

The  patient  must  be  guarded  against  injuring 
herself  during  the  fits.  Labour  should  be  allowed 
to  proceed  naturally,  only  such  aid  being  given  as 
can  be  rendered  without  unduly  disturljing  the 
patient.  Accomheineiit  force  should  never  be 
practised.  For  the  convulsions  occurring  after 
delivery  the  administration  of  morphine  is  usually 
sufficient. 


2.  Puerperal  Fever.  — Syxon.  :  Child  bed 
Fever ;  Puerperal  Septicaemia ;  Surgical  Septi- 
cemia ;  Fr.  Fievre  Piierpdrale  \  Ger.  Puerperal- 
fieher  ;  Kindhettjiebe}-. 

Definition. — A  continued  fever  of  a  contagious 
character,  occurring  in  connection  with  childbirth. 

Pathology  and  .-Etiology.  —  Numerous 
theories  and  hypotheses  have  been  suggested  in 
regard  to  the  nature  and  relations  of  puerperal 
fever,  or  puerperal  septic  infection,  but  it  is  now 
generally  accepted  that  it  is  the  same  disease  as 
surgical  septica'mia,  occurring  in  a  puerperal 
patient.  It  must  be  distinguished  from  sapnrniia 
or  septic  intoxication,  in  which  the  patient  suffers 
from  poisoning  by  the  absorption  of  the  chemical 
products  of  putrefaction,  the  decomposing  material 
being  generally  retained  portions  of  membranes  or 
placenta.  Puerperal  infection  is  due  to  the  entrance 
into  the  patient's  body  of  certain  organisms  and 
their  multiplication  in  the  blood,  in  the  tissues,  or 
in  both. 

The  organism  that  most  commonly  causes  the 
disease  is  the  Streptococcus  pyogenes,  but  in  some 
of  the  cases  other  organisms  have  been  found  either 
alone  or  in  association  with  the  streptococcus.  The 
commonest  of  these  are  the  Staphylococcus  albus, 
S.  aureus  and  S.  citrus,  the  Gonococcus,  the  Bacillus 
coli  communis,  the  Pneumococcus  and  the 
diphtheria-bacillus.  The  genital  canal  of  the  healthy 
Woman  may  be  considered  as  containing  no  patho- 
genic or  disease-producing  organisms.  It  is 
possible,  however,  that  under  certain  conditions  the 
non-pathogenic  organisms  which  are  present  may 
attain  an  increased  virulence,  and  by  invading  the 
tissues  lead  to  a  general  infective  process.  Such 
an  explanation  may  account  for  the  very  uncommon 
cases  of  so-called  autogenetic  septici'emia  occurring 
in  patients  who  have  not  been  exposed  to  any 
possil)ility  of  local  infection.  In  a  few  cases  the 
poison  is  derived  from  some  local  source  such  as 
the  rupture  during  labour  of  a  suppurating  ovarian 
cyst  or  of  a  pyosalpinx.  It  is  quite  certain,  however, 
that  in  the  great  majority  of  cases  the  patient  is 
infected  Ijy  the  fingers  of  the  attendants,  by  the 
instruments  used,  or  Ijy  contact  with  infected 
fomites. 

The  virus  usually  enters  the  body  througli  the 
placental  site,  but  it  may  find  its  way  through  any 
of  the  lesions  in  the  cervix,  vagina,  or  perineum 
resulting  from  labour.  The  actual  sources  of  the 
contagion  are  other  cases  of  puerperal  fever,  infected 
wounds,  cases  of  erysipelas,  the  throat  in  cases  of 
scarlet  fever,  the  post-mortem  room  and  the 
dissecting  room.  A  patient  who  is  suffering  from 
saprremia  or  septic  intoxication  is  ver)'  likely  to 
acquire  general  septic  infection,  and  the  disease  is 
also  predisposed  to  by  extensive  injuries  to  the  soft 
parts,  by  exhaustion  from  prolonged  labour  or 
hremorrhage,  by  grave  emotional  disturljances, 
and  by  exposure  either  to  cold  or  to  poisoning  by 
sewer-gas.  Besides  lier  liability  to  these  general 
predisposing  causes,  the  parturient  woman  is 
specially  prone  to  septic  infection  because  of  the 
deep  situation  of  the  wounds  in  the  genital  canal, 
and  because  of  the  excessive  development  of  the 
veins  and  lymphatics  in  the  wall  of  the  pregnant 
uterus. 

Anatomical  Characters. — After  its  introduc- 
tion at  some  raw  surface  the  virus  may  invade  the 
body  generally  either  through  the  veins  or  the  lym- 
phatics, giving   rise  to  the  so-called  venous  or 
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lymphatic  forms  of  septiccemia.  In  very  acute 
cases  death  may  occur  without  the  development  oi 
any  local  lesion.  More  commonly,  however,  acute 
inflammatory  affections  of  some  part  of  the  genital 
tract  are  present.  If  the  vagina  be  involved,  its 
mucous  membrane  is  red,  congested  and  swollen, 
and  ulcers  covered  with  diphtheritic  membrane  may 
be  present  either  in  the  vaginal  walls  or  in  the 
cervix.  The  walls  of  the  uterus  are  soft  and 
oedematous,  the  mucous  membrane  is  often  slough- 
ing, and  covered  with  greyish-red  debris,  numerous 
cocci  are  present  in  the  mucous  membrane  and  the 
muscular  tissue.  They  may  invade  the  peritoneal 
cavity  though  the  Fallopian  tubes,  setting  up  sal- 
pingitis and  peritonitis,  or  directly  through  the 
lymphatics  and  veins  of  the  uterine  wall.  Small 
miliary  abscesses  are  often  met  with,  due  to  the 
presence  of  pus  in  the  veins  and  lymphatic  spaces. 
In  the  very  acute  cases  of  infection  by  the  strepto- 
coccus the  mucous  membrane  of  the  uterus  is  very 
little  altered,  and  may  feel  quite  smooth  to  the  ex- 
amining finger.  The  pelvic  cellular  tissue  frequently 
becomes  affected.  The  peritoneum  is  almost  cer- 
tainly involved,  and  a  coagulated  exudation  or 
fluid  pus  is  found  in  the  folds  around  the  uterus,  in 
Douglas's  pouch  and  elsewhere,  or  the  peritonitis 
may  be  diffuse,  and  associated  with  pleurisy  and 
pericarditis  and  effusions  into  the  joints.  If  the 
absorption  has  taken  place  through  the  veins, 
broken-down  thrombi  will  be  found,  and  from  these 
embolic  pyjemic  foci  and  abscesses  may  occur  in 
the  lungs  ;  the  spleen  is  almost  always  enlarged, 
and  embolic  infarcts  may  be  found  in  it,  as  well  as 
in  the  kidneys.  Endocarditis  and  meningitis  may 
arise  ;  and  sometimes,  though  rarely,  septic  panoph- 
thalmitis and  destruction  of  the  eyeball. 

Symptoms. — In  no  disease  do  the  symptoms 
vary  more  than  in  puerperal  fever,  depending  upon 
the  violence  of  the  fever,  and  the  localities  attacked 
by  the  poison.  The  fever  generally  originates 
within  four  days  after  delivery,  though  sometimes 
later,  very  rarely  after  the  fifth  day.  Occa- 
sionally there  is  insomnia  and  restlessness  pre- 
ceding the  rise  of  temperature,  or  a  feeling  of 
depression,  with  headache  ;  often  the  first  symptom 
is  a  rigor.  In  cases  of  sapmiiiia  or  septic  intoxica- 
tion the  temperature  may  be  only  slightly  elevated 
to  loi°  or  102°.  In  most  of  the  acute  cases  of 
septic  infection  there  is  a  sudden,  rapid  rise,  ac- 
companied by  a  rigor,  the  temperature  reaching 
104°  or  105°.  It  may  be  maintained  at  a  uniformly 
high  level,  the  initial  rigor  not  being  repeated,  or 
marked  oscillation  and  frequent  rigors  may  occur. 
These  usually  accompany  the  formation  of  secondary 
pysemic  foci.  The  pulse  becomes  rapid  and  feeble, 
1 30  or  more  per  minute.  It  is  often  a  better  guide  to 
the  patient's  condition  than  the  temperature,  since 
the  latter  in  some  of  the  most  fatal  cases  may  be 
hardly  above  the  normal,  or  even  below  it.  The 
skin  is  generally  hot  and  dry,  and  fugacious  scar- 
latiniform  rashes  may  appear.  Vomiting  frequently 
occurs  early,  the  ejecta  being  like  coffee-grounds, 
and  of  a  peculiar  odour.  Diarrhoea  is  often  very 
troublesome,  and  the  evacuations  are  horribly  foetid. 
The  tongue  soon  becomes  coated  with  a  heavy  fur, 
later  on  becoming  dry  and  rough  ;  and  sordes 
appear  on  the  lips.  There  is  often  acute  pain  in 
the  abdomen,  with  tenderness  and  swelling  ;  but 
peritonitis  with  effusion  may  occur  without  any  of 
these  symptoms.  Sometimes  the  tender,  sub- 
involuted  uterus  can  be  felt  in  the  hypogastrium. 


The  lochia  are  generally  suppressed,  and  the  secre- 
tion of  milk  arrested,  though  sometimes  the  mammoe 
are  hard  and  painfuL  If  present,  the  lochia  are  in 
some  cases  very  offensive  and  in  other  cases  quite 
free  from  odour. 

The  spleen  is  frequently  enlarged  and  easily  felt. 
As  a  rule,  the  intellect  is  unimpaired,  though  low 
muttering  delirium  frequently  precedes  death. 
The  breathing  is  short  and  hurried.  Pneumonia, 
pleurisy,  or  pericarditis  occasionally  ensues. 
Jaundice  or  albuminuria  may  be  present.  The 
joints  may  swell  and  suppurate  ;  and  abscesses  may 
form  in  any  part  of  the  body. 

Course  and  Terminations. — The  disease,  if 
of  the  lymphatic  variety,  begins  very  early,  and 
generally  runs  a  rapid  course,  terminating  fatally 
within  a  week.  The  pulse  becomes  more  and 
more  rapid  and  feeble  ;  the  breathing  more  hurried 
and  panting  ;  tympanites  sets  in  ;  a  cold  clammy 
sweat  breaks  out  ;  finally  hiccough,  subsultus,  and 
low  muttering  delirium  come  on,  with  frequently 
incessant  vomiting  ;  and  the  patient  sinks  from  ex- 
haustion. The  venous  variety  generally  shows 
itself  much  later,  is  of  much  longer  duration,  and 
is  associated  with  erratic  rigors,  and  an  absence  of 
abdominal  distension. 

Diagnosis. — A  marked  rise  of  temperature 
within  the  first  week  after  delivery  is  usually  due  to 
septic  infection  ;  other  possible  causes  are  constipa- 
tion, mastitis,  the  onset  of  some  acute  illness,  such 
as  pneumonia,  or  emotional  disturbance  in  a 
neurotic  patient. 

The  diagnosis  between  septic  intoxication  and 
septic  infection  can  usually  be  made  by  discovering 
retained  and  decomposing  portions  of  placenta  or 
membranes  in  iitero,  and  by  the  fall  of  temperature 
and  rapid  recovery  of  the  patient  which  follow 
their  removal. 

Treatment. — (i)  Prophylactic. — This  is  of  the 
greatest  importance.  How  successfully  it  can  be 
carried  out  is  shown  by  the  results  obtained  at  the 
present  day  in  Lying-in  Hospitals.  In  these 
institutions,  which,  in  the  pre-antiseptic  days, 
were  hot-beds  of  puerperal  fever,  and  exhibited  in 
many  instances  a  mortality  so  excessive  that  they 
had  to  be  closed,  under  modern  conditions  it  is  the 
rarest  possible  thing  for  a  case  of  septic  infection  to 
occur.  In  view  of  the  fact  that  the  poison  is  almost 
always  introduced  into  the  patient's  body  from  with- 
out, it  is  necessary  to  ensure  that  everything  that 
comes  in  contact  with  the  patient  is  surgically 
clean.  At  the  commencement  of  laljour  the 
woman's  vulva,  thighs,  buttocks,  and  the  lower 
part  of  the  abdomen  must  be  carefully  washed  with 
soap  and  water.  Before  any  internal  examination 
is  made  the  vulva  must  be  sponged  over  with 
some  antiseptic  solution,  such  as  I  in  1000  per- 
chloride  of  mercury.  The  doctor  and  the  nurse  on 
every  occasion  before  touching  the  patient's 
genitalia  must  thoroughly  wash  their  hands  with 
soap  and  water,  and  then  scrub  them  in  an  anti- 
septic solution,  such  as  I  in  1000  perchloride  of 
mercury.  Sponges  should  never  be  used,  wool- 
swabs  wrung  out  of  an  antiseptic  lotion  being  em- 
ployed instead.  All  instruments,  which  should  be 
constructed  entirely  of  metal  or  glass,  must  be 
sterilised  before  use  by  boiling.  Glycerine  of  per- 
chloride of  mercury  I  in  1000,  or  carbolised  vase- 
line, should  be  used  as  a  lubricant.  Failing  either 
of  these  the  finger  may  be  anointed  with  a  piece 
of  soap  the  outer  layer  of  which  has  been  washed 
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off.  Cold  cream,  or  lard,  or  dirty  vaseline  must 
not  be  used.  Vaginal  examination  must  be  made 
as  infrequently  as  possible,  abdominal  palpation 
being  practised  instead.  Since  the  genital  canal  of 
the  healthy  woman  contains,  as  a  rule,  no  disease- 
producing  organisms,  vaginal  douches  need  not  be 
employed  either  before,  during,  or  after  labour, 
except  under  special  circumstances.  If,  for 
instance,  there  be  a  profuse  purulent  discharge, 
and  a  suspicion  of  gonorrhoea,  a  douche  should  be 
given  to  diminish  the  risk  of  ophthalmia  neona- 
torum. Special  care  must  be  taken  that  no  portion 
of  placenta  or  membranes  be  retained  in  utero,  and 
if  this  occur  it  must  at  once  be  removed  with  the 
finger.  Attention  should  be  paid  to  the  patient's 
general  health  so  that  she  may  enter  upon  labour 
under  the  most  favourable  conditions.  The  lying- 
in  room  should  be  roomy  and  well-ventilated,  it 
must  not  communicate  with  a  water-closet  or  a 
bath-room,  and  any  fixed  washing-basins  in  it  must 
have  their  pipes  plugged,  and  must  not  be  used. 
If  it  be  necessary  for  the  practitioner  to  attend  a 
case  of  midwifery  when  he  has  recently  been  in 
contact  with  a  case  of  sejjtic  infection,  he  should, 
after  the  most  thorough  cleansing  of  his  hands,  put 
on  a  pair  of  thin  india-rubber  gloves  which  can  be 
sterilised  by  soaking  in  a  strong  antiseptic  solution. 
After  delivery  the  discharge  should  be  absorbed 
by  some  form  of  antiseptic  pads,  and  each  time  that 
they  are  changed  the  vulva  should  be  cleansed 
with  some  efficient  antiseptic  lotion,  the  nurse  ob- 
serving the  same  precautions  as  during  labour. 

(2)  General.  —  If  the  temperature  rises  during  the 
first  week  after  delivery,  and  no  condition  other 
than  some  septic  mischief  can  be  found  to  account 
for  the  fever,  the  uterus  should  be  explored  with 
the  finger,  especially  if  there  be  any  doubt  as  to 
whether  the  whole  of  the  placenta  and  membranes 
have  come  away.  If  retained  portions  of  placenta  or 
membranes  be  found,  they  must  be  scraped  away 
with  the  finger,  and  the  uterine  cavity  washed  out 
with  some  quarts  of  a  weak  antiseptic  solution,  such 
as  creoline  half  a  drachm  to  the  pint.  If  an  offensive 
discharge  continues,  the  intra-uterine  douche  may  Ije 
repeated  ;  but  this  should  not  be  done  if  the  uterus 
is  found  to  be  empty  and  its  mucous  membrane 
smooth.  Curettage  of  the  recently  pregnant  uterus 
should  not  Ije  practised  ;  a  pair  of  ovum-forceps 
may  be  used  with  care  to  separate  any  piece  of 
placenta  so  adherent  that  it  cannot  be  removed  by 
the  finger.  A  careful  examination  must  be  made 
of  the  vulva  and  vagina,  and  any  ulcers  present 
swabbed  over  with  a  I  in  500  solution  of  perchloride 
of  mercury.  Vaginal  douches,  if  necessary,  may  be 
given  two  or  three  times  a  day. 

Further  treatment  must  be  directed  towards  keep- 
ing up  the  patient's  strength  so  as  to  enable  her 
to  combat  the  poison.  For  this  good  nursing  is 
essential.  It  is  of  the  utmost  importance  that 
nutritious  fluid  food,  and  as  much  alcohol  as  may 
be  necessary,  be  administered  in  small  quantities 
at  frequent  intervals.  If  vomiting  prevent  food 
being  given  Ijy  the  mouth,  resource  must  be  had 
to  nutrient  enemata  and  suppositories.  Pain  and 
sleeplessness  may  be  treated  with  opium  or  mor- 
phine. Abdominal  pain  is  best  relieved  by  bella- 
donna fomentations,  or  poultices  sprinkled  with 
laudanum,  and  abdominal  distension  by  turpentine 
enemata,  or  the  introduction  of  the  rectal  tube. 
The  most  useful  drugs  for  internal  administration 
are  quinine,  Warburg's  tincture,  ammonium  carbo- 


nate, turpentine  and  strychnine.  The  latter  should 
be  given  in  large  doses.  Inhalation  of  o.xygen  may 
be  necessary.  The  daily  transfusion  of  half  a  pint  of 
'  normal '  saline  fluid  under  each  breast  appears  to  be 
of  service  and  does  no  harm  (see  Saline  Solution, 
Infusion  of).  It  assists  the  circulation,  and  the 
action  of  the  skin  and  kidneys,  and  so  no  doubt 
helps  to  eliminate  the  poison.  If  the  temperature 
rise  to  a  dangerous  degree,  an  ice-cap  may  be 
applied  to  the  head,  or  the  patient  cold-sponged 
or  enveloped  in  a  cold  pack.  The  results  ob- 
tained from  the  use  of  antistreptococcic  serum  are 
still  doubtful,  but  in  cases  of  pure  streptococcic 
infection  it  appears  to  be  beneficial.  If  it  is  to 
produce  any  result,  it  must  be  employed  early  in 
the  case  and  persevered  with.  If  localised  suppu- 
rative peritonitis  occur  the  abscess  must  be  opened 
where  it  tends  to  point,  and  encysted  collections  of 
pus,  such  as  a  pyosalpinx  or  suppurating  ovarian 
cyst,  require  treatment  on  ordinary  surgical  prin- 
ciples. The  most  abundant  supply  of  fresh  air 
that  can  be  admitted  with  safety  sliould  be  secured. 

3.  Puerperal  Peritonitis. — This,  though  a 
very  frequent  complication  of  puerperal  fever,  at 
times  occurs  independently  of  it,  other  symptoms 
than  those  consequent  upon  the  local  inflammatory 
attack  being  aljsent.  It  may  arise  from  the  rupture 
of  a  pyosalpinx,  or  an  ovarian  cyst,  or  by  the  trans- 
mission of  infection  through  the  Fallopian  tubes  or 
the  lymphatics  of  the  uterine  wall. 

Anatomical  Characters. — The  pos.t-iiiortcm 
appearances  associated  with  puerperal  peritonitis 
differ  from  those  described  in  connection  with  puer- 
peral septicemia  only  inasmuch  as  they  are  confined 
to  the  peritoneal  cavity.  There  will  probably  be 
found  an  abundance  of  effused  serum  or  sero-pus, 
and  flaky  lymph,  and  intense  congestion  of  the 
peritoneum  ;  the  abdominal  viscera  will  here  and 
there  be  glued  together,  and  covered  with  a  yellowish 
exudation  which  can  be  stripped  off,  leaving  a  raw 
bleeding  surface.  In  some  cases  all  that  is  found 
in  the  peritoneal  cavity  is  a  dirty  thin  fluid  consist- 
ing of  serum,  some  blood,  and  countless  micro- 
organisms. The  uterus  will  probably  be  found 
abnormally  soft. 

Sy.mptoms. — Generally  within  a  week  following 
delivery  a  well-marked  rigor  occurs,  followed  b) 
febrile  disturbance.  The  patient  complains  of  acute 
pain  in  the  lower  part  of  the  al)domen,  at  first  in 
one  particular  spot,  but  soon  spreading  over  a  larger 
area,  and  often  recurring  in  acute  paroxysms.  The 
thighs  become  flexed  on  the  abdomen  to  relieve 
the  tension  ;  the  belly  becomes  much  swollen,  and 
excessively  tender  ;  and  there  is  generally  much 
tympanites,  with  obstinate  constipation.  There  is 
an  extremely  anxious  pinched  expression  of  the  face, 
and  the  pulse  is  very  characteristic,  being  quick, 
wiry,  and  incompressible.  Vomiting  soon  sets  in, 
and  is  frequent  and  persistent.  If  the  disease  do 
not  give  way,  the  abdomen  becomes  more  swollen 
and  tense,  and  no  pressure  upon  it  can  be  borne. 
Everything  that  is  taken  is  vomited  ;  the  pulse  be- 
comes more  rapid  and  feeble  ;  the  tongue  is  dry 
and  raspy  ;  the  patient  complains  of  intense  thirst  ; 
the  constipation  gives  way  to  diarrhcea  ;  the  skin 
becomes  clammy,  and  the  extremities  cold  ;  and  the 
patient  dies,  usually  within  three  to  seven  days  from 
the  onset  of  the  symptoms.  There  may,  however, 
even  in  the  worst  cases,  be  no  abdominal  tenderness 
or  pain,  and  no  fever. 

Treatment. — Hot  fomentations  and  counter- 
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irritants,  such  as  turpentine,  and  in  some  cases  iced 
flannels,  are  often  of  great  service  in  subduing  the 
local  inflammation  and  relieving  pain.  In  the  first 
stage  a  copious  enema  of  thin  gruel  with  castor-oil, 
to  obtain  a  free  action  of  the  bowels,  should  be 
given.  Where  there  is  much  tympanites,  the  addi- 
tion of  turpentine  may  be  of  benefit  in  dispelling  the 
flatus.  If  vomiting  prevent  nourishment  being 
taken  by  the  mouth,  stimulant  and  nutritive  enemata 
must  be  given  every  six  to  eight  hours.  For  the 
relief  of  excessive  pain,  or  where  the  issue  is  cer- 
tainly fatal,  morphine  may  be  administered. 
Strychnine  in  doses  of  Jg  or  of  a  grain  may  be 
given  hypodermically  every  hour  for  its  effect  upon 
the  heart  and  nervous  system.  The  performance 
of  abdominal  section  with  free  flushing  out  of  the 
peritoneal  cavity  often  offers  the  only  possible  chance 
of  recovery. 

4.  Embolism  and  Thrombosis  of  the  Pul- 
monary Artery. — Definition.  —  The  occur- 
rence of  a  blood-clot  in  the  right  side  of  the  heart 
or  pulmonary  arteries,  either  formed  in  situ  or  con- 
veyed there  from  a  distance  by  the  blood-current, 
often  giving  rise  to  sudden  death  after  delivery. 

Anatomical  Characters.— The  condition  of 
the  blood  in  pregnancy  and  the  puerperal  state 
renders  it  liable  to  form  a  coagulum,  and  this  may 
occur  in  distant  vessels.  It  is  well  known  that  in 
the  later  months  of  pregnancy  the  amount  of  fibrin 
in  the  blood  is  very  greatly  increased.  Together 
with  this,  a  diminution  in  the  volume  of  the  blood 
from  uterine  hemorrhage  produces  a  state  of  exhaus- 
tion, which  causes  a  great  predisposition  to  throm- 
bosis. If,  therefore,  such  having  occurred  in  distant 
vessels,  a  portion  of  coagulum  become  detached, 
and  be  carried  away  till  it  reach  the  pulmonary 
arteries,  embolism  is  the  result,  and  this  is  one  of 
the  great  causes  of  sudden  death  occurring  after 
parturition.  Some  writers  affirm,  however,  that 
pulmonary  thrombosis  may  occur  independently  of 
embolism  ;  large,  firm,  decolourised  coagula  have 
been  found,  on  post-mortem  examination,  occupy- 
ing the  right  side  of  the  heart  and  the  larger  branches 
of  the  pulmonary  arteries,  which  have  evidently 
formed  there,  all  traces  of  thrombosis  elsewhere 
being  absent.  It  is  not  certain  that  in  all  these 
cases  a  sufficiently  careful  search  has  been  made  for 
the  primary  thrombus.  From  a  study  of  twenty- 
five  cases  Playfair  concluded  that  if  the  accident 
occurred  before  the  nineteenth  day  of  the  puerperium 
the  obstruction  is  most  probably  due  to  a  primary 
thrombosis  ;  after  the  nineteenth  day  to  embolism. 

Symptoms. — These  are  common  both  to  em- 
bolism and  pulmonary  thrombosis.  In  the  great 
majority  of  cases,  the  patient  is  suddenly  seized  with 
severe  dyspnoea  ;  she  starts  up  and  gasps  for  breath  ; 
the  face  in  some  cases  has  been  described  as  pale, 
in  others  livid.  She  feels  she  is  dying,  and  calls 
out  for  air,  although  it  is  entering  the  lungs  quite 
freely ;  the  pulse  becomes  almost  imperceptible  ; 
and  generally  death  occurs  very  rapidly.  If  the 
patient  be  examined  during  the  attack  it  is  probable 
that  a  murmur  will  be  heard  over  the  site  of  the 
pulmonary  artery.  In  some  cases  in  which  the  clot 
is  not  sufficiently  large  entirely  to  obstruct  the  cir- 
culation in  the  lungs,  it  appears  that  absorption 
may  ultimately  take  place,  and  complete  recovery 
ensue. 

Treatment.  —  In  almost  every  case  so  rapidly 
fatal  is  the  seizure  that  there  is  no  time  to  think  of 
treatment.    When,  however,  the  attack  is  not  so 


terribly  rapid  in  its  termination,  every  effort  must 
be  made  to  rally  the  patient,  by  the  administration 
of  stimulants,  such  as  brandy,  ether,  or  ammonia, 
if  at  hand.  Ether  may  be  given  subcutaneously, 
and  the  ammonia  in  large  doses,  with  a  view  to  dis- 
solving the  clot.  If  the  patient  survive  the  attack 
the  most  perfect  rest  must  be  enjoined,  so  as  to  pre- 
vent the  coagulum  from  becoming  dislodged,  and 
to  promote  its  absorption.  See  Pulmonary  V"es- 
SELS,  Diseases  of.  Clement  Godson. 

George  F.  Blacker. 

PUERPERAL  INSANITY.  —  5tr  Insanity, 
Varieties  of. 

PUFFY  TUMOUR  (Pott's).— Traumatic 
Meningitis,  p.  979. 

PULLNA,  in  Austria. — Sulphated  waters.  See 
Mineral  Waters. 

PULMONARY  APOPLEXY.  —  A  term  for  a 
certain  form  of  hemorrhage  into  the  lungs. — See 
Lungs,  Haemorrhage  into. 

PULMONARY  DISEASES.— Lungs,  Dis- 
eases of. 

PULMONARY  HYPERTROPHIC  OSTEO- 
ARTHROPATHY.—p.  19. 

PULMONARY  MURMUR.— This  term  maybe 
employed  in  two  senses,  namely,  as  signifying,  first, 
the  respiratory  sound  heard  over  the  lung  ;  or, 
secondly,  a  bruit  heard  in  connection  with  the  pul- 
monary artery  and  its  valves.  See  Heart,  Func- 
tional Diseases  of ;  Heart,  Valves  and  Ori- 
fices OF,  Diseases  of  ;  Physical  Examination  ; 
and  Pulmonary  Vessels,  Diseases  of. 

PULMONARY    VALVES    AND  ORIFICES, 

Diseases  o^.—See  Heart,  Valves  and  Ori- 
fices of,  Diseases  of  ;  and  Pulmonary  Vessels, 
Diseases  of. 

PULMONARY  VESSELS,  Diseases  of.— The 

vessels  of  the  pulmonary  circulation,  more  especially 
the  veins,  enjoy  a  considerable  immunity  from 
disease.  Primary  affections  of  these  vessels  are  of 
most  exceptional  occurrence,  and  the  causes  lead- 
ing to  their  being  secondarily  involved  are  not 
numerous.  It  is  not  easy  to  account  for  this.  The 
pulmonary  arteries  much  less  often  present  those 
diseased  states  which  are  of  frequent  occurrence  in 
the  arteries  of  the  systemic  circulation,  and  are  not 
even  as  commonly  affected  as  the  systemic  veins, 
with  which  they  somewhat  more  closely  agree  in 
point  of  structure,  and  in  the  kind  of  blood  carried 
by  them.  The  portal  vein,  which  is  comparable  to 
the  pulmonary  artery  in  other  respects  besides  its 
plan  of  distribution,  would  appear  to  be  similarly 
free.  For  these  reasons  affections  of  the  pulmonary 
vessels  are  rather  of  pathological  interest  than 
clinical  importance  ;  in  the  majority  of  cases  they 
are  not  to  be  recognised  during  life,  or,  if  so,  are 
beyond  the  application  of  any  treatment.  The 
trunk  of  the  artery,  and  especially  the  orifice  in  the 
right  ventricle,  is  singularly  liable  to  present  con- 
genital abnormalities,  which  are  treated  of  in  the 
article  Heart,  Malformations  of. 

The  diseases  of  the  pulmonary  artery  will  now  be 
discussed  in  the  following  order  :  (l)  Inflammation  ; 
(2)  Degeneration  ;  (3)  Ulceration ;  (4)  Dilatation 
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and  Aneurysm;  (5)  Stenosis;  (6)  Rupture;  and 
(7)  Embolism  and  Thrombosis. 

1.  Inflammation. — Acute  arteritis  affecting  the 
puhiionary  artery  is  of  very  rare  occurrence,  and 
usually  co-exists  with  acute  endocarditis.  Previous 
to  birth  it  seems  to  be  more  liable  to  exist  than 
subsequently,  and  some  of  the  congenital  deformi- 
ties of  the  pulmonary  artery  and  its  valve  are  to  be 
attributed  to  it.  After  birth  it  is  almost  invariably 
associated  with  such  acute  blood-diseases  as  pyasmia, 
or  with  those  pyrexial  states  which  are  apt  to 
assume  a  septic  character,  as  scarlet  fever.  Emboli, 
especially  if  of  a  putrid  character,  which  have 
become  lodged  in  branches  of  the  vessel,  are  liable 
to  set  up  inflammation  in  the  contiguous  walls. 
Chronic  arteritis,  leading  to  atheroma,  though  far 
less  frequent  than  in  the  aorta,  is  not  of  very  rare 
occurrence,  and  under  very  much  the  same  condi- 
tions, namely,  increased  strain  of  the  vessels,  asso- 
ciated with  obstruction  to  the  pulmonary  circula- 
tion, and  an  hypertrophied  right  ventricle.  When 
the  vessels  have  become  much  dilated,  as  from 
extreme  mitral  stenosis,  the  walls  thus  thinned  are 
liable  to  undergo  changes  of  a  chronic  inflammatory 
character.    See  Arteries,  Diseases  of. 

The  anatomical  characters  correspond  with  the 
usual  characters  of  arteritis  and  arterio-sclerosis. 

This  state  is  only  demonstrable  after  death  ; 
during  life  it  is  not  recognised,  unless  the  valves  be 
affected,  by  any  known  signs  or  symptoms,  and  a 
diagnosis  of  its  existence  has  not  hitherto  been 
attempted.  Under  such  circumstances  no  plan  of 
treatment  can  be  laid  down. 

2.  Degeneration.  —Fatty  degeneration. — Fatty 
degeneration  of  the  intima,  without  any  previous 
inflammation,  occurs  in  the  pulmonary  as  in  other 
arteries. 

Aiityloid  disease  has  been  seen  in  the  muscular 
coat  of  branches  of  the  pulmonary  artery. 

3.  Ulceration.  — As  already  said,  inflammation 
of  the  vessel-walls  very  rarely  extends  to  ulcera- 
tion of  the  inner  coat,  but  owing  to  the  extreme 
frequency  of  ulcerative  destruction  of  the  lung- 
tissue,  the  intra- pulmonary  branches  of  the  vessels 
are  constantly  involved.  Phthisis,  abscess,  or 
gangrene  of  the  lungs,  may  each  in  their  progress 
invade  the  vessels,  the  walls  of  which,  though  offer- 
ing considerable  resistance  to  the  destructive  pro- 
cess, sooner  or  later  yield,  and  may  cause  a  fatal 
hemorrhage,  though  very  frequently  this  is  pre- 
vented by  thrombosis  and  obliterative  arteritis. 

4.  Dilatation  and  Aneurysm. — Anatomi- 
cal Characters. — Varying  degrees  of  abnormal 
distension  are  not  unusual,  occurring  in  both  sexes 
and  in  all  ages  beyond  childhood,  and  are  estimated 
as  forming  -3  per  cent,  of  aneurysms  of  all  kinds. 
The  dilatation  may  affect  the  trunk  uniformly  ;  and 
an  extreme  case  has  been  recorded  where  the  cir- 
cumference of  the  vessel  attained  6^  inches,  the 
normal  average  being  taken  at  3-^  inches.  Or, 
limited  in  extent,  the  bulging  forms  a  sacculated,  or, 
more  rarely,  a  dissecting  aneurysm  of  the  trunk  or 
branches,  from  the  size  of  a  walnut  to  a  pea,  or 
even  smaller,  these  latter  being  frequently  multiple. 
The  conditions  which  lead  to  these  alterations  in 
the  normal  calibre  of  the  vessel  are — (a)  Those  caus- 
ing a  diminished  resistance  of  their  coats  to  the 
blood-pressure,  especially  if  this  be  increased,  which 
is  often  the  case,  by  obliteration  of  some  vessels, 
and  consequent  rise  in  tension  in  the  remaining 
ones ;  or  by  general  obstruction,  such  as  mitral 


stenosis  or  emphysema  would  cause.  (/<)  Those 
chinges  in  the  lung-structures  which  diminish 
the  support  of  the  vessels,  and  so  allow  of  their 
yielding.  The  results  of  arteritis  and  atheroma 
will  furnish  the  first  condition,  and  ulceration 
and  destruction  of  the  pulmonary  tissue  as  in  local 
tuberculosis  will  provide  the  latter.  The  trunk  of 
the  artery  has  been  frequently  found  unduly  dilated 
in  anremia.  The  walls  of  true  aneurysms  may  be 
thicker  or  thinner  than  those  of  the  healthy  vessel, 
and  it  is  remarkable  that  their  contents  are  said  to 
be  never  laminated  coagula,  even  in  the  largest, 
but  always  fresh  clots.    See  PL-EMORRHAGE,  p.  621. 

Symptoms. — When  the  main  trunk  of  the  pul- 
monary artery  is  the  seat  of  an  aneurysmal  tumour, 
there  are  the  usual  signs  of  pulsation  and  promi- 
nence in  variable  degrees,  most  marked  to  the  left 
of  the  sternum  in  the  second  intercostal  space  ; 
over  the  same  area  a  systolic  bruit  of  a  superficial 
quality  is  to  be  heard,  not  conducted  above  the 
sternum  or  clavicles  ;  and  a  systolic  thrill  is  to  be  felt. 
There  is  also  accentuation  of  the  second  sound, 
with  the  signs  of  hypertrophy  of  the  right  ven- 
tricle. Should  the  tumour  be  of  any  considerable 
si/e,  it  will  give  rise  to  those  conditions  which 
commonly  follow  an  obstruction  to  the  pulmonary 
circulation  —  namely,  lividity,  dyspncea,  cough,  and 
general  anasarca,  with  scanty,  high-coloured  urine  ; 
and  symptoms  of  pulmonary  embolism  may  result 
from  detachment  of  fragments  of  clot  from  the  sac. 
In  an  exceptional  case,  pallor  of  the  face  was 
noticed.  Pain  behind  the  sternum,  and  headache, 
also  exist.  Since  the  greater  part  of  the  artery  is 
included  within  the  pericardium,  it  is  into  that  sac 
that  rupture  will  probably  occur.  Uniform  dilata- 
tion of  the  trunk  of  the  artery  may  be  accompanied 
by  sufficient  stretching  of  the  cardiac  orifice  to 
cause  regurgitation  into  the  ventricle. 

The  small  aneurysms  of  the  intra-pulmonic 
branches  give  rise  to  no  known  symptoms  until 
haemoptysis  indicates  their  rupture. 

Diagnosis. — An  aneurysm  of  the  trunk  of  the 
pulmonary  artery  may  have  to  be  distinguished 
from  a  similar  affection  of  the.  aorta,  or  from  a 
post-sternal  tumour  \.o  which  pulsation  has  been 
communicated.  The  tendency  of  pulmonary 
aneurysm  to  extend  to  the  left  side,  and  the  non- 
conduction  of  the  bruit  to  the  vessels  at  the  root  of 
the  neck,  with  the  coincident  signs  of  pulmonary 
obstruction,  are  grounds  upon  which  to  found  a 
distinction,  though  the  distinction  from  an  aortic 
aneurysm  is  not  always  easy. 

Prognosis. — This  is  of  necessity  grave,  what- 
ever the  size  of  the  lesion,  and  many  cases  of  fatal 
hemoptysis  are  due  to  rupture  of  a  small-sized  sac. 

Trea'IMENT. —  Plow  far  such  treatment  as 
galvano-puncture,  the  administration  of  iodide  of 
potassium,  cVc,  as  pursued  in  aneurysm  of  the 
systemic  vessels,  is  applicable  to  similar  affections 
of  the  pulmonary  artery,  is  unknown.  For  the 
treatment  of  the  haemorrhage  to  which  rupture  of 
the  smaller  aneurysms  gives  rise,  see  H.emor- 
rhage,  p.  621. 

5.  Stenosis. — A  narrowing  of  the  pulmonary 
artery  may  lake  place  at  the  orifice,  in  the  conus 
arteriosus,  or  more  rarely  in  the  trunk  or  main 
branches.  In  the  former  situations  it  is  commonly 
congenital,  the  result  of  endocarditis  or  myocarditis, 
which,  if  developed  within  the  first  three  months 
of  foetal  life,  is  almost  invariably  accompanied  by 
some  compensating  lesion,  such  as  intraventricular 
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communication  ;  while  if  the  affection  of  the  heart 
be  subsequent  to  the  third  month  of  development, 
the  circulation  is  carried  on  through  a  patent 
foramen  ovale  and  ductus  arteriosus  (see  Heart, 
Malformations  of).  It  is  conceivable  that  stenosis 
of  the  conus  arteriosus  may  be  followed  by 
secondary  narrowing  and  closure  of  the  pulmonary 
artery,  and  also  that  defective  development  of  the 
lungs  may  cause  a  narrowed  vessel.  The  condition 
is  very  rarely  due  to  any  acquired  change  in  the 
vessel-walls,  although  a  case  is  recorded  of  stenosis 
of  the  artery  from  cartilaginous  thickening  and 
calcification  of  its  coats.  The  calibre  of  the  tube 
may  be  diminished  by  the  pressure  of  tumours, 
such  as  an  aortic  aneurysm  or  adenoid  growths,  or 
by  the  shrinking  of  cicatricial  tissue  in  the  adjacent 
lungs,  or  from  arteritis  following  on  direct  violence. 

When  stenosis  is  developed  at  a  very  early 
period  of  foetal  life,  the  artery  remains  exceedingly 
narrow  beyond  the  obstruction.  When  it  occurs 
late,  the  vessel  may  be  of  normal  capacity,  and  if 
insufficiency  co-exist  with  the  obstruction,  it  may 
even  be  dilated. 

Symptoms. — Whatever  be  the  cause  of  pulmo- 
nary stenosis,  there  will  be  a  deficient  supply  of 
blood  to  the  lungs,  producing  dyspnoea,  and  the 
obstruction  to  the  circulation  will  give  rise  to  all 
the  signs  and  symptoms  of  general  venous  con- 
gestion, although  to  a  less  degree  than  in  affections 
of  the  tricuspid  orifice.  Hypertrophy  of  the  right 
ventricle — as  evidenced  by  increased  transverse 
measurement  of  the  area  of  cardiac  dulness,  and  a 
forcible  impulse  felt  at  the  epigastrium,  a  basic 
thrill,  a  systolic  bruit,  of  maximum  intensity  over 
the  heart's  base,  and  conducted  to  the  left  of  the 
sternum,  but  not  audible  along  the  course  of  the 
aorta  and  great  vessels,  and  a  marked  accentuation 
of  the  second  sound — is  the  most  important  result 
of  this  condition.  Cyanosis  is  not  a  characteristic, 
and  does  not  occur  unless  there  be  extreme  venous 
congestion,  or  a  communication  between  the  two 
sides  of  the  heart.  The  association  of  constriction 
of  the  pulmonary  artery,  both  congenital  and 
acquired,  with  tubercular  phthisis,  has  now  been 
too  frequently  observed  for  it  to  be  regarded  as  a 
coincidence  only,  and  their  relation  as  cause  and 
effect  is  generally  admitted. 

Treatment. — This  affection  is  entirely  beyond 
the  reach  of  remedy. 

6.  Rupture. — Violent  effort  and  great  excite- 
ment have  been  followed  by  rupture  of  the  pul- 
monary artery,  either  of  the  trunk  or  main 
branches,  when  degenerated.  Death  is  often 
instantaneous,  though  it  may  be  delayed  even  some 
hours.  Aneurysms  tend  to  burst  sooner  or  later  ; 
those  of  the  trunk  usually  opening  into  the  pericar- 
dium, while  the  intra-pulmonary  dilatations  com- 
monly rupture  into  cavities  in  the  lung.  Ulcera- 
tion, as  said,  is  of  very  rare  occurrence,  but  a  case 
is  recorded  of  its  existence  and  extension  through 
all  the  coats  of  the  vessel,  with  a  suddenly  fatal 
termination.  Rupture  of  the  pulmonary  veins  has 
been  recorded. 

7.  Embolism  and  Thrombosis. — The  pul- 
monary artery  is  especially  liable  to  become 
plugged,  both  by  substances  lodged  in  it  from  else- 
where, and  by  coagula  originating  in  the  vessel  itself. 
Its  relationship  to  the  venous  circulation  explains 
this.  Portions  of  broken-down  clots  developed  in 
the  systemic  veins,  from  whatever  cause  ;  the  contents 
of  hydatid  and  other  cysts  that  have  burst  into  the 


venous  current  ;  fragments  of  cancerous  and  other 
new-growths,  all  of  which  readily  travel  onwards  to- 
wards the  heart,  pass  into  the  pulmonary  artery,  in 
the  branches  of  which  they  become  lodged,  according 
to  their  size.  Once  located,  the  plug  will  increase 
in  size  by  the  deposition  on  it  of  successive  layers 
of  fibrin,  sometimes  to  such  an  extent  as  to 
obliterate  all  traces  of  the  original  obstructing  sub- 
stance. Occasionally  very  large  thrombi  are  de- 
tached in  the  systemic  veins,  and  are  arrested  in 
the  trunk  and  main  branches  of  the  pulmonary- 
artery.  The  causes  of  thrombosis  of  the  vessel  are 
various.  The  rare  occurrence  of  inflammation  or 
degeneration  of  the  artery  renders  obstruction  of  the 
vessel  from  primary  thrombosis  very  uncommon  ;  but 
the  development  of  clots  in  the  smaller  branches, 
in  association  with  pneumonia,  phthisis,  gangrene, 
and  other  destructive  lung-diseases,  is  frequent. 
In  certain  septic  states,  in  severe  malarial  states,  in 
parturient  women,  and  in  conditions  of  extreme 
anasmia,  especially  with  diminished  heart-power, 
when  the  blood  is  prone  to  clot  in  the  vessels,  the 
pulmonary  artery  is  a  favourite  locality  for  this  to 
occur  ;  though  the  not  unusual  occurrence  of  this 
condition  in  women  after  delivery  is  more  probably 
embolic  in  character.  Pi'essure  on  the  pulmonary 
artery  or  its  main  divisions  by  aortic  aneurysm, 
enlarged  glands,  or  other  mediastinal  tumours,  has 
been  known  to  cause  the  formation  of  a  thrombus 
in  the  vessel.  Thrombi  may  commence  in  the 
right  ventricle  or,  as  would  appear,  sometimes  on 
the  semilunar  valves,  and  extend  into  the  trunk  and, 
for  variable  distances,  into  the  branches  of  the 
vessel.  Such  obstructions  are  frequently  developed 
during  the  last  hours  of  life,  when  the  circulation  is 
enfeebled  and  slow.  See  Embolism  ;  Heart, 
Thrombosis  of  ;  and  LuNG,  Haemorrhage  into. 

Symptoms. — The  symptoms  will,  of  course, 
depend  upon  the  extent  and  completeness  of  the 
obliteration  of  the  pulmonary  circulation.  If  only 
the  smaller  branches  be  occluded,  the  symptoms 
may  be  those  of  pulmonary  infarction,  and  the 
very  moderate  dyspnoea  or  slight  hremoptysis 
might  be  equally  attributable  to  the  phthisis  or  other 
lung-state  which  had  determined  the  formation  of 
the  thrombi. 

In  another  class  of  cases,  when  larger  branches  are 
blocked,  very  marked  dyspnoea  is  developed,  with 
such  symptoms  as  are  conveniently  grouped  under 
the  term  '  anginal,'  such  as  pain  in  the  praecordia, 
a  sense  of  great  distress  and  faintness,  palpitation, 
gasping,  lividity,  and  extreme  pallor,  with  cold 
sweats,  but  no  loss  of  mental  faculties,  though 
often  inability  to  speak,  an  almost  imperceptible 
rapid  or  irregular  pulse,  and  jactitation  of  the 
limbs.  The  onset  of  such  a  condition  may  be 
gradual  or  sudden  ;  in  the  former  case  it  depends  on 
the  slow  increase  in  size  of  a  small  thrombus  ;  in 
the  latter  on  the  sudden  lodgment  in  some  large 
branch  of  the  artery  of  a  solid  substance  that  has 
entered  the  venous  current.  In  some  cases  these 
symptoms  are  present  to  an  extreme  degree,  and 
death  follows  in  a  few  minutes  ;  in  fact  this  lesion 
constitutes  one  of  the  causes  of  sudden  death.  The 
appearances  are  not  those  of  asphyxia,  and  it  is 
usual  to  attribute  the  very  rapidly  fatal  result  to 
syncope  or  shock,  as  it  would  seem  to  be  connected 
in  some  way  with  an  arrest  of  the  nerve-governance 
of  the  heart.  In  that  class  of  cases  which  do  not 
terminate  so  quickly,  it  is  usual  to  find  that  the 
symptoms  abate  somewhat,  and  may  be  followed  at 


PULMONARY  VESSELS 


PULSE,  THE 


1359 


a  variable  interval  of  hours,  days  or  even  months 
by  a  second  or  even  several  attacks,  usually  ending 
fatally.  The  post-mortem  examination  of  such 
cases  shows  a  thrombus  of  considerable  extent, 
with  indications  of  its  having  been  formed  at 
different  times. 

Examination  of  the  chest  reveals  no  diagnostic 
signs.  There  is  very  likely  to  be  a  basic  systolic 
murmur  conducted  along  the  course  of  the  pul- 
monary artery  ;  l:>ut  this  is  not  constant,  and  the 
heart-sounds  are  often  muffled  and  indistinct. 

Diagnosis. — This  is  often  very  uncertain.  The 
conditions  in  which  thrombosis  is  usually  met  with, 
such  as  in  antemic  or  parturient  women,  are  those 
in  which  breathlessness,  cardiac  pain,  and  dis- 
comfort, and  even  a  pulmonary  hcemic  bruit,  are  of 
frequent  occurrence.  The  synijitoms,  when  not  of 
extreme  rapidity,  are  very  similar  to  those  caused  by 
stenosis  of  the  pulmonary  artery,  which  in  itself  is 
difficult  to  diagnose  ;  and,  lastly,  the  suddenly  fatal 
cases  are  almost  identical  in  their  manifestations 
with  rupture  of  the  heart  or  of  a  thoracic  aneurysm, 
or  even  angina  pectoris.  The  supervention  of  the 
above-detailed  symptoms  in  a  case  of  existing 
phlebitis,  in  a  woman  within  twelve  or  fourteen 
days  after  child-birth,  renders  it  highly  probable 
that  they  are  due  to  a  clot  in  the  pulmonary  artery. 

Prognosis. — This  is  to  be  looked  upon  as  of  the 
gravest  character,  if  once  symptoms  arise  which 
indicate  the  existence  of  a  clot  in  the  pulmonary 
vessels.  The  smallest  plugs  formed  in  branches 
which  are  being  invaded  by  a  progressive  destructive 
change  in  the  lungs,  are  protective  in  character, 
and  prevent  or  diminish  an  haemoptysis  which 
erosion  of  the  vessels  might  produce. 

Treatment. —In  the  most  rapid  cases  death 
takes  places  before  anything  can  be  done  ;  but  in 
the  less  severe  cases  two  points  have  to  be  attended 
to,  namely,  absolute  rest,  and  free  stimulation  by 
brandy,  digitalis,  ether,  and  ammonia,  for  by  such 
means  only  can  any  hope  be  entertained  of  pre- 
venting an  extension  of  the  clot.  Sinapisms  over 
the  cardiac  region  often  afford  relief,  but  opiates 
for  the  sleeplessness  which  is  met  with  in  some  of 
the  prolonged  cases  are  very  badly  borne. 

W.  H.  Allchin. 

PULSATION  (pulso,  I  beat).— Pulsation  is  a 
sensation  of  beating  or  throbbing,  either  objectively 
appreciated  by  inspection  or  palpation,  or  sub- 
jectively felt.  It  originates  in  the  presence  of  a 
pulse  or  rhythmical  rise  and  fall  of  blood-pressure, 
whether  normal  or  abnormal,  in  connection  with 
the  part  where  it  is  situated.  In  most  instances 
this  is  either  the  heart  or  some  large  blood-vessel  ; 
but  in  other  instances  the  pulsation  has  a  different 
origin,  especially  when  the  phenomenon  is  abnormal. 
As  instances  of  normal  pulsation  may  be  mentioned 
the  cardiac  impulse  ;  the  arterial  pulse  generally  ; 
the  pulsation  of  the  umbilical  cord  ;  and  the  beating 
of  the  fontanelles.  Abnormal  pulsation  may  be 
referable  (l)  to  dilatation  of  a  blood-vessel,  as  in 
aneurysm  ;  (2)  to  vascular  dilatation  and  cardiac 
enlargement,  as  in  aortic  incompetence  ;  (3)  to 
vascular  dilatation  and  cardiac  excitement,  as  in 
exophthalmic  goitre  ;  {4)  to  interference  with  the 
passage  of  blood  through  a  vein,  or  even  regurgita- 
tion into  it,  as  in  the  jugular  pulse  of  tricuspid 
disease  ;  or  (5)  to  the  pressure  of  a  tumour  upon  a 
large  vessel,  conveying  the  normal  pulse  unnaturally 
to  the  surface  of  the  body,  as  in  tumour  of  the 


pancreas  or  pylorus.  Pulsation  may  also  be  present 
(6)  in  any  part  when  it  is  the  seat  of  inflammation, 
the  small  vessels  being  dilated  ;  (7)  in  aneurysm  by 
anastomosis  ;  (S)  in  malignant  disease  of  bone, 
which  may  closely  simulate  aneurysm  ;  and  (g)  very 
rarely  in  connection  with  empyema.  Sec  Pleura, 
Diseases  of. 

With  respect  to  the  characters  of  this  phenomenon, 
it  is  of  great  practical  importance  to  distinguish 
true  expansile  or  eccentric  pulsation  from  pulsation 
which  is  communicated  only.  In  the  former  case 
the  seat  of  pulsation  expands  rhythmically  in  all 
directions  ;  in  the  latter  case  it  is  moved  in  one 
direction  only,  that  is,  it  rises  and  falls  under  the 
influence  of  the  motion  conveyed  to  it. 

The  various  pathological  conditions  which  give 
rise  to  pulsation,  and  their  treatment,  are  fully 
discussed  under  appropriate  heads. 

J.  Mitchell  Bruce. 

PULSE,  The.— Synon.  :  Fr.  Lc  Pouh  ;  Cler. 
Der  Puis.  —A  pulse  can  be  felt  in  any  accessible 
artery,  but  the  most  convenient  is  the  lower  end  of 
the  radial  artery  where  it  runs  over  the  radius.  If 
a  finger  be  placed  gently  on  the  radial  vessels  it  will 
be  raised  with  each  beat  of  the  heart,  owing  to  the 
varying  resistance  of  the  vessels.  It  has  been 
found  by  experiments  on  animals  that  a  pressure, 
corresponding  to  the  actual  blood-pressure  in  the 
vessel  as  measured  by  a  manometer,  gives  the 
greatest  excursion.  When  the  pressure  is  insuffi- 
cient, the  tissues  outside  the  artery  do  not  transmit 
the  beat  well,  and  when  the  pressure  is  too  great 
the  vessel  cannot  expand  efficiently.  The  pressure 
on  the  vessel  flattens  it,  and  what  is  felt  is  the 
return  of  the  artery  to  a  circular  shape,  as  the 
blood- pressure  varies.  It  is  not  the  distension  of 
the  artery  by  the  passage  of  the  blood  which  con- 
stitutes the  pulse,  but  chiefiy  the  variations  in  the 
impulsive  pressures  which  are  suddenly  transmitted 
along  the  artery  with  the  varying  changes  in  the 
pressure  in  the  aorta.  These  variations  are  more 
marked  with  a  low  arterial  tension  than  with  a 
high.  If  three  fingers  be  placed  over  the  line  of 
the  artery,  the  first  may  be  employed  to  produce 
varying  pressures,  the  second  to  note  the  effect  on 
the  vessel  beyond,  and  the  third  to  cut  off  any 
regurgitant  changes  of  the  pressure  in  the  vessel 
beyond.  The  size  of  the  vessel  of  course  varies, 
but  the  alteration  is  intensified  by  the  application  of 
pressure  to  the  vessel. 

The  pressure  which  is  applied  by  the  first  finger 
and  which  is  required  to  obliterate  the  pulsation  in 
the  vessel  beyond  should  always  be  noted.  This 
will  be  found  to  vary  under  different  conditions. 
When  the  vessel  is  lax,  the  size  of  the  vessel  will 
be  felt  to  be  large,  and  a  moderate  pressure  will 
be  generally  sufficient  ;  when  the  vessel  is  con- 
tracted, the  size  will  be  felt  to  be  smaller,  but  a 
greater  pressure  will  be  required  to  compress  the 
vessel  completely,  so  that  no  pulsation  can  be  felt 
beyond. 

It  used  to  be  assumed  that  the  channel  under  the 
fingers,  with  its  varying  pressures  and  sizes,  consisted 
only  of  the  artery,  and  the  presence  of  the  veins  was 
ignored.  In  1897  it  was  pointed  out  by  Hill  and 
Barnard  that  the  varying  vessels  consist  of  the 
artery  and  the  adjacent  venas  comites,  and  that  the 
distension  of  the  latter  markedly  altered  the  cha- 
racter of  the  pulse.  With  venous  obstruction,  the 
pressure  in  the  vein  may  equal  that  in  the  artery, 
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and  both  finger  and  sphygmograph  are  quite  in- 
capable of  determining  liow  mucli  is  due  to  the 
vein  and  how  much  to  the  artery.  Hence  in  al 
discussions  of  the  pulse  and  the  size  of  the  artery, 
as  determined  by  the  finger  or  by  various  instru- 
ments, we  must  bear  in  mind  that  it  is  the  size  and 
the  tension  of  the  combined  cord  consisting  of  the 
vein  and  artery  which  we  are  discussing,  and  that 
many  of  the  older  discussions  which  dealt  solely 
with  the  artery  were  in  consequence  not  infre- 
quently erroneous  in  their  conclusions. 

The  movement  of  the  vessel,  as  perceived  by  the 
finger,  at  first  appears  to  be  simple,  but  when 
registered  by  a  sphygmograph  it  will  be  noticed  to 
be  complex,  consisting  of  two  or  more  waves,  and 
it  will  be  convenient  to  study  these  characters  from 
the  tracings,  which  are  discussed  under  the  article 
Sphygmograph. 

These  characteristics  may  be  best  appreciated 
by  placing  three  fingers  over  the  radial  artery  and 
passing  them  to  and  fro.  The  fingers  readily  note 
the  size  of  the  pulse-wave,  and  the  thickness  and 
rigidity  of  the  vessel  wall,  but  they  are  not  capable 
of  recognising  small  variations  in  the  size  of  the 
vessel  under  different  conditions. 

A  gradually  increasing  pressure  is  applied  by  the 
proximal  finger.  When  the  tension  is  low,  the 
pulsation  beyond  is  readily  stopped,  but  when  it  is 
high  the  beat,  which  was  at  first  not  marked,  becomes 
more  striking,  and  the  pressure  required  to  finally 
obliterate  the  pulsation  beyond  will  be  above  that 
which  we  learn  by  experience  to  be  the  normal. 
The  middle  finger  notes  when  the  pulsation  ceases, 
pressure  also  being  applied  by  the  distal  finger  to 
cut  off  the  reflux  current  through  the  palmar  arch, 
which  is  sometimes  well  marked.  Observation 
with  instruments  shows  that  when  the  vessel  is 
small  and  contracted,  the  finger  under-estimates  the 
amount  of  the  pressure.  The  finger  gives  only  a 
rough  idea  of  the  pressure,  as  no  method  by  which 
the  pressure  is  transmitted  through  a  solid  medium, 
such  as  the  finger,  can  give  reliable  results  when 
the  thickness  of  the  tissues  over  the  vessels,  as 
found  in  different  individuals,  varies. 

It  will  be  convenient  to  consider  in  succession  the 
following  characters  of  the  pulse  and  of  the  vessel : 
(I)  Vessel-wall  ;  {2)  Size  of  vessel  ;  (3)  Tension  of 
pulse;  (4)  Rate;  (5)  Rhythm;  (6)  Characters  of 
pulse  ;  (7)  Amplitude  of  pulsation. 

1.  Character  of  the  Vessel-walls. — When 
the  tension  in  the  vessel  is  inhibited  by  firm 
pressure  above,  a  finger  rolling  the  artery  gently 
beneath  it  feels  whether  it  is  thickened,  rigid  or 
calcareous.  It  is  also  noticed  whether  it  is  tortuous, 
and  an  opinion  can  be  formed  as  to  the  amount  of 
atheroma  and  degeneration  there  is  present.  When 
the  vessel  is  degenerate  and  inelastic,  it  also 
elongates,  hence  the  circulation  tends  to  make  the 
vessel  tortuous,  and  the  curvature  travels  along  the 
vessel,  producing  a  locomotor  pulse. 

2.  The  Size  of  the  Vessels. — Although  a 
finger  will  appreciate  whether  an  artery  is  con- 
stricted or  dilated,  it  will  not  detect  small  differ- 
ences ;  nor  can  it  record  the  size  for  comparison 
between  one  observation  and  another.  The  most 
convenient  apparatus  for  this  purpose  is  the  arterio- 
meter,  designed  by  Dr.  Oliver.  This  instrument 
measures  the  difference  in  the  diameter  of  the 
vessels,  when  they  have  only  the  weight  of  the 
button  resting  on  them,  and  when  the  compression 
has  been  sufficiently  increased  just  to  obliterate  the 


pulsation  beyond.  In  using  this  instrument  atten- 
tion must  be  paid  to  several  details  in  order  to 
obtain  accuracy,  and  considerable  practice  is  re- 
quired before  reliable  results  can  be  obtained. 
The  muscles  of  the  arm  must  all  be  relaxed,  the 
wrist,  which,  at  the  time  of  observation,  should  be 
at  the  same  level  as  the  heart,  must  be  over- 
extended at  a  constant  angle,  and  the  radial  side 
somewhat  raised.  The  arteriometer,  held  between 
the  finger  and  thumb,  must  be  placed  with  the 
central  button  accurately  on  the  vessel,  care  being 
taken  that  the  two  outer  legs  are  well  supported  on 
the  bone  and  tendons,  and  that  the  instrument  is 
held  quite  vertically.  Increasing  pressure  is  then 
applied  until  no  pulsation  can  be  detected  beyond. 
In  this  way  the  size  of  the  compressible  vessels  may 
be  measured,  and  although  in  health  the  size  of  the 
radial  veins  is  negligible  when  the  wrist  is  over- 
extended, this  is  not  the  case  in  asphyxia,  when 
they  may  cause  an  increase  of  as  much  as  '6  mm. 
Probably  this  will  account  for  part  of  the  increase 
in  calibre,  which  is  observed  in  recumbency,  in 
some  abnormal  conditions  when  gravity  becomes 
a  potent  factor.  In  a  vigorous  individual  the 
splanchnic  vaso-motor  tone  comes  into  play,  to 
counteract  the  effects  of  gravity,  and  to  prevent  the 
blood  from  gravitating  into  the  abdominal  veins 
in  excess,  in  the  erect  posture.  Hence  this  tone  is 
best  studied  by  observing  the  effects  of  change  of 
posture,  and  the  calibre  should  be  taken,  both  in 
the  recumbent  and  in  the  sitting  or  erect  posture.  In 
health  in  the  recumbent  position,  the  calibres  vary 
from  I '5  to  17  mm.,  and  in  the  erect  from  2  0  to 
2-3.  In  many  normal  conditions  the  calibre  varies 
directly  with  the  mean  arterial  pressure,  but  this  is 
not  universally  so. 

In  healthy,  vigorous  individuals  the  calibre  is 
generally  found  to  be  at  its  minimum  in  the  re- 
cumbent position.  It  is  at  a  maximum,  during  the 
digestion  of  a  full  meal,  after  muscular  effort,  and 
as  the  result  of  fatigue,  or  when  an  individual  is 
'  out  of  health. ' 

A.  Conditions  tinder  which  the  radial  calibre 
is  dimitiished  in  size.  —  (l)  Recumbent  position. 

(2)  Congenitally  small  artery  ;  the  mean  pressure 
will  then  be  normal,  and  the  usual  changes  in 
calibre  with  alterations  in  posture  will  take  place. 

(3)  Exposure  to  great  cold  or  to  a  temperature  above 
100°  F.  (4)  Massage  in  the  form  of  petrissage. 
(5)  Low  arterial  pressure.  (6)  Arterial  constric- 
tion ;  in  this  condition  the  arterial  pressure  is  raised, 
and  the  usual  alterations  due  to  changes  of  posture 
do  not  take  place. 

B.  Conditions  tinder  which  the  radial  calibre  is 
increased  in  size. — (l)  By  exercise,  digestion,  ex- 
posure to  a  temperature  between  97°  and  103°  F. , 
and  by  massage  in  the  form  of  tapotement  or 
effleiirage.  (2)  Congenitally  large  vessel  ;  when  the 
pressure  and  the  variations  with  change  of  posture 
are  normal.  (3)  Increased  arterial  pressure. 
{4)  Dilated  atheromatous  vessels. 

C.  Conditions  tinder  which  the  calibre  ceases  to 
vary  luith  posture. — (l)  Excessive  blood -pressure. 
(2)  Marked  constriction  of  the  vessels,  as  with 
megrim,  hysteria,  &c.  (3)  Arterial  degeneration, 
as  in  syphilis,  chronic  goutiness,  Bright's  disease, 
and  arterio-fibrosis. 

D.  Conditions  in  which  the  calibre  is  less  in  the 
erect  than  in  the  horizontal  posture. — (l)  Neur- 
asthenia and  exhaustion,  from  whatever  cause  the 
latter  may  arise. 
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3.  Tension. — The  tension  of  the  wall  varies 
directly  with  the  blood-pressure,  but  also  inversely 
as  the  diameter  of  the  vessel.  The  pressure  can  be 
roughly  estimated  by  the  finger,  but  the  tendency  is 
to  under-estimate  the  pressure  when  the  artery  is 
contracted.  To  detect  the  slight  variations,  and  to 
record  the  amount  it  is  necessary  to  use  some 
instrument.  Although  there  are  several  of  these, 
they  have  not  come  into  daily  use  in  Great  Britain, 
since  they  require  some  practice  before  reliable 
results  can  be  obtained  with  them. 

Hill  and  Barnard  have  devised  two  instruments 
depending  upon  the  principle  that  if  a  tampon  be 
applied  to  a  vessel  with  varying  pressure,  and  be 
arranged  so  as  to  transmit,  by  means  of  fluid  or  air, 
its  pulsations  to  a  recording  scale,  the  greatest 
amplitude  will  be  obtained  when  the  pressure  in  the 
tampon  is  equal  to  the  mean  pressure  in  the  vessel. 
This  has  been  determined  by  experiment,  and  it  has 
been  found  that  the  same  pressure  is  recorded  in  all 
the  superficial  vessels  whether  carotid,  radial  or 
femoral,  provided  (l)  that  the  pad  over  the  vessel 
be  not  solid,  (2)  that  the  pressure  be  estimated 
as  that  which  gives  the  largest  pulsations,  and  not 
that  which  obliterates  the  pulsation  beyond.  In 
one  form  an  indiarubber  bag  is  strapped  round 
the  arm,  and  the  pressure  in  the  bag,  which  com- 
municates with  a  manometer,  is  gradually  increased 
and  diminished  until  the  maximum  pulsation  has 
been  obtained  ;  the  corresponding  figure  gives  the 
arterial  pressure.  Theprocessis  too  uncomfortable 
to  be  applied  to  clinical  work  at  all  generally.  In 
the  other,  a  small  manometer  containing  fluid  is 
applied  over  the  vessel  to  be  observed,  and  the 
pressure  which  gives  the  maximum  pulsation  is  the 
one  required. 

A  similar  instrument,  the  Hinnodynaiiiometer, 
devised  by  Oliver,  fitted  with  a  fluid  pad,  is  the 
most  convenient  and  gives  reliable  results. 

Some  practice  is  required  to  determine  at  which 
pressure  the  pulsation  has  the  largest  amplitude, 
and  since  this  is  more  obvious  when  the  amplitude 
is  small,  it  is  often  useful  to  insert  a  small  piece  of 
wash-leather  between  the  artery  and  the  recorder. 
The  maximal  pulsation-pressure,  which  may  be 
called  mean  pressure,  is  about  two-thirds  of  that 
required  to  stop  the  circulation,  which  may  be 
called  the  maximum  pressttre. 

The  same  instrument  can  be  used  to  determine 
the  venous  pressure.  The  pad  is  applied  firmly  at 
the  distal  part  of  a  superficial  vein  after  it  has 
been  emptied  by  pressure,  and  as  the  pressure  is 
relaxed,  it  is  noted  at  what  figure  the  blood  returns 
into  the  vein.  The  efifect  of  gravity  on  the  venous 
pressure  according  to  the  position  of  the  vessel, 
above  or  below  the  heart,  can  be  accurately 
measured  ;  the  pressure  in  a  vein  on  the  foot  may 
be  15  mm.  Hg.  in  the  recumbent  and  135  mm.  in 
the  erect  position.  The  venous  pressure  varies  in 
proportion  more  with  posture  than  does  the  arterial  : 
in  the  recumbent  it  may  be  10  to  15  mm.  and  as 
much  as  20  to  30  in  the  erect  ;  the  hand  in  both 
cases  being  kept  at  the  heart-level. 

It  is  immaterial  whether  the  pad  rests  exactly  on 
the  vessel,  or  whether  it  be  separated  by  a  layer  of 
wash-leather,  provided  the  pulsation  is  still  visible. 
The  pressure,  whether  arterial  or  venous,  is  largely 
affected  by  gravity,  and  1-9  mm.  Hg.  must  be 
allowed  for  every  inch  that  the  vessel  is  above  or 
below  the  position  of  the  heart.  When  this  allow- 
ance is  made,  it  is  found  that  the  arterial  pressure 


over  the  body  is  uniform.  The  mean  arterial  pres- 
sure is  in  the  recumbent  position  90  to  100  mm.  Hg. , 
and  in  the  erect  (the  wrist  being  kept  at  the  level 
of  the  ensiform  cartilage)  100  to  120.  Fatigue  or 
loss  of  vaso-motor  tone  may  abolish  this  difference, 
and  in  conditions  of  exhaustion  the  pressure  may  be 
the  higher  in  the  recumbent  position.  Exercise, 
emotion  and  digestion  all  raise  the  pressure  tem- 
porarily. The  vaso-motor  tone  may  also  be  mea- 
sured by  noting  what  effect  a  weight  of  28  lbs. 
distributed  over  the  abdomen  has  on  the  radial 
pressure  in  the  recumbent  position.  In  a  feeble 
person  it  may  amount  to  15  to  30  mm.  of  Hg. 
while  after  exercise  or  in  the  vigorous  it  may  be 
nil.  One,  if  not  the  most  essential  change  in  con- 
nection with  puberty,  is  the  marked  increase  in 
arterial  pressure  which  takes  place. 

Conditions  under  lukick  high  tension  occurs.  — 
The  pulse  tension  will  be  found  to  vary  considerably 
in  healthy  individuals  ;  but  every  alteration  which 
takes  place  is  of  importance  to  the  individual.  In- 
crease in  the  volume  of  the  blood  due  to  ingestion 
of  fluid,  and  frequent,  powerful  action  of  the  heart 
due  to  exercise  or  exertion,  are  only  temporary 
causes  of  increased  blood -pressure.  Arterial  con- 
traction is  the  principal  cause.  This  may  result  from 
exposure  to  cold,  or  may  occur  in  hysteria  and 
megrim.  An  anginal  attack  is  not  infrequently 
started  by  chilling  of  the  skin,  and  the  same  cause 
may  produce,  during  swimming,  '  fatal  cramp  ' 
— really  an  arterial  spasm  which  the  heart  is  unable 
to  overcome.  With  increasing  years,  as  an  heredi 
tary  condition,  with  renal  disease,  gout,  lead-pt)ison- 
ing,  pregnancy,  and  sometimes  with  anaemia,  and 
also  with  emphysema  and  chronic  bronchitis,  the 
tension  may  be  markedly  raised.  In  ancemia  a 
systolic  apical  bruit  with  a  high-tension  pulse  is 
more  likely  to  be  due  to  the  anaemia  than  to  valvular 
disease.  Craig  has  drawn  attention  to  the  frequency 
with  which  high  tension  is  met  with  in  melancholic 
patients.  The  daily  consumption  of  large  amounts 
of  either  meat  or  alcohol,  sedentary  habits  and 
constipation,  all  tend  to  induce  high  tension. 


Fit,.  I. — Trace  of  Pulse  of  High  Tensioji. 

Cliaractcrs  of  a  high-tension  pulse.  —  I.  An 
amount  of  pressure  must  be  applied,  considerably 
above  the  normal,  before  the  characters  of  the  pulse 
can  be  elicited,  when  the  beat  will  become  more 
forcible.  2.  The  pressure  required  to  obliterate 
the  pulsation  l)eyond  is  above  the  normal.  The 
pulse  is  generally  prolonged,  nor  can  any  dicrotic 
wave  be  felt,  until  the  heart  has  dilated  and  failed. 

The  vessel  may  be  either  large  or  small  ;  when 
the  latter,  the  pulse  may  be  barely  perceptible, 
until  pressure  is  applied  ;  and  in  consequence  the 
mistake  is  often  made  of  considering  it  to  be  feeble. 
There  do  not  appear  to  be  any  characteristic  mental 
or  physical  qualities  associated  with  either  high-  or 
low-tension  pulses  in  conditions  of  health. 

Conditions  under  which  low  tension  occurs. — 
This  may  be  due  to  cardiac  failure,  to  dilatation  of 
the  peripheral  vessels,  or  to  diminution  of  the  fluid 
in  the  peripheral  circulation,  whether  due  to  a 
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diminution  in  the  total  amount  of  blood  or  to  the 
dilatation  of  the  abdominal  veins,  which  are  capable 
of  holding  all  the  blood  normally  distributed 
throughout  all  the  vessels.  A  great  loss  of  fluid, 
whether  from  haemorrhage,  vomiting,  or  diarrhoea, 
will  induce  low  tension.  External  warmth,  fatigue, 
exercise,  insufficient  food,  debility,  pyrexia,  and  many 
toxic  conditions  will  produce  a  low-tension  pulse.  It 
also  occurs  congenitally,  and  in  cases  of  fatty  heart. 


Fig.  2. — Trace  of  Pulse  of  Low  Tension. 

A  low-tension  pulse  is  sudden  and  short,  it 
subsides  very  quickly,  and  a  very  moderate  pressure 
will  obliterate  it.  The  dicrotic  wave  is  well  marked 
at  the  onset  of  an  acute  fever,  the  heart's  action 
is  vigorous  and  the  volume  of  the  pulse  is  much 
larger  than  in  cases  of  cardiac  failure. 

Patients  with  habitually  low  tension  bear  purga- 
tives, especially  mercury,  badly.  The  prognosis 
for  a  patient  with  low  tension  in  a  disease  in  which 
the  tension  is  usually  high  is  unfavourable. 

4.  Frequency. — The  frequency  of  the  pulse 
depends  on  the  rate  of  the  heart's  contractions. 
This  rate  varies  with  age,  position,  sex,  stature, 
and  a  number  of  physical  and  psychical  influences. 
In  the  newly  born  infant  the  heart  and  pulse  beat 
some  130  to  140  times  a  minute.  The  rate  gra- 
dually falls,  and  after  the  sixth  year  it  is  usually 
below  100  ;  and  a  further  decrease  of  30  beats  a 
minute  gradually  occurs  before  the  rate  of  manhood 
(70  to  75  a  minute)  is  reached.  In  old  age  the 
pulse-rate  often  rises  again  slightly. 

In  the  erect  posture  the  pulse-rate  is  about  ten 
per  minute  more  in  the  male,  and  seven  in  the 
female,  than  when  sitting  ;  and  when  recumbent  it 
is  about  five  less.  The  pulse-rate  of  a  girl  of  seven 
averages  about  ten  beats  per  minute  more  than  that 
of  a  boy  of  the  same  age.  As  regards  stature,  we 
may  say  briefly  that  the  rate  is  decreased  in  the  tall, 
being  three  or  four  beats  less  in  a  man  six  feet  high 
than  in  one  five  feet  six.  Movement  and  exertion 
of  all  kinds  quicken  the  pulse  and  emotion  or 
excitement  may  produce  a  very  high  rate  in  a 
neurotic  person.  When  examining  candidates  for 
life-insurance,  as  well  as  when  visiting  patients, 
this  must  be  taken  into  account.  A  large  meal 
increases  the  fulness  and  frequency  of  the  pulse,  as 
does  the  use  of  stimulants  in  health  ;  on  the  other 
hand,  in  acute  disease,  they  often  reduce  the  pulse- 
rate,  which  would  be  good  evidence  of  their  bene- 
ficial action.  The  pulse  is  less  frequent  in  the  night 
and  during  sleep  ;  it  rises  in  frequency  during  the 
early  hours  of  the  day,  and  falls  to  a  minimum 
about  midnight. 

Increased  Frequency. — In  almost  all  forms  of 
illness  the  pulse-rate  is  increased  ;  while  in  debility 
and  anEemia  the  rate  is  also  very  unstable,  being 
suddenly  increased  by  slight  exertion  or  emotion, 
the  tension  generally  being  below  the  normal. 
Pyrexia  produces  a  rapid  pulse  with  dilatation  of 
the  peripheral  vessels.  At  the  onset  of  an  attack 
the  heart's  action  is  forcible  and  the  vessel  lax  ; 
hence,  not  only  is  the  rate  increased,  but  the  pulse 
will  be  large,  sudden,  short  and  dicrotic,  the  rate 


tending  to  increase  with  the  temperature.  As  the 
fever  continues  the  heart's  action  becomes  more 
feeble,  and  the  pulse  smaller,  so  that  its  size  and 
rate  become  of  great  importance  in  estimating  the 
condition  of  the  heart.  All  the  conditions  for  the 
production  of  dicrotism  are  present,  and  it  is  in 
fever  therefore  that  it  is  most  commonly  met  with. 
In  scarlet  fever  the  pulse  is  especially  rapid,  and 
may  run  up  to  I20  or  130  in  an  adult,  and  in  a 
child  to  150  or  200,  without  indicating  excessive 
danger.  In  pneumonia,  a  pulse  of  120  or  more  in 
a  man  at  the  onset  should  always  give  rise  to  grave 
anxiety,  as  it  may  be  the  only  indication  at  that 
time  of  the  seriousness  of  an  attack  which  may 
subsequently  end  fatally.  In  women  or  children, 
on  the  other  hand,  such  a  pulse  would,  of  itself, 
not  give  rise  to  any  anxiety,  as  their  circulation 
is  much  more  unstable.  It  requires  a  consider- 
able disturbance  to  upset  the  stability  of  the  pulse- 
rate  in  a  vigorous  man,  and  its  occurrence  is  there- 
fore of  greater  significance.  In  phthisis,  the  pre- 
sence of  a  rapid  pulse,  when  the  amount  of  mischief 
is  not  great,  is  of  evil  omen,  as  it  shows  that  the 
patient  is  very  susceptible  to  the  tubercular  poison. 
In  all  forms  of  valvular  disease  of  the  heart,  with 
the  exception  of  aortic  stenosis,  the  rate  is  increased. 
In  septicaemia  and  peritonitis  the  pulse-rate  is  of 
greater  importance  in  prognosis  than  is  the  tem- 
perature, and  is  a  measure  of  the  effect  of  the 
poison  on  the  nervous  system.  The  heart's  action 
is  excessively  rapid  in  digitalis-poisoning,  and  in 
the  later  stages  of  meningitis. 

Persistent  frequency  results  from  overstraining 
the  heart  with  exertion,  and  is  not  infrequently  met 
with  in  young  soldiers,  in  those  who  have  over- 
exerted themselves  at  athletics,  and  in  middle-aged 
persons  suffering  from  atheromatous  arteries,  al- 
though the  efforts  which  have  set  up  a  dilatation  ot 
either  one  or  other  cardiac  ventricle  would  have 
been  harmless  to  younger  men. 

Rapid  action  is  also  a  cardinal  feature  in  Graves' 
disease,  and  sometimes  may  be  the  first  symptom. 
The  rate  may  remain  at  120  or  much  more  for 
weeks  at  a  time  in  spite  of  treatment,  and  is  rarely 
under  100. 

Cases  of  tachycardia  or  rapid  action  of  the  heart 
as  the  only  abnormal  symptom  have  been  recorded 
by  Bristowe  and  others  ;  the  rapidity  persists  in 
spite  of  treatment.  These  cases  generally  die 
within  a  few  years,  and  often  no  lesion  can  be  found. 

Diminished  Frequency.  —  In  comparatively  few 
diseases  is  the  pulse-rate  reduced.  The  most  im- 
portant is  that  due  to  high  tension  in  the  aorta, 
with  which  chronic  renal  disease  and  atheromatous 
arteries  are  not  infrequently  associated.  It  is  met 
with  in  fatty  degeneration  of  the  heart  ;  in  aortic 
stenosis,  when  the  rate  may  fall  to  20  or  less  ;  in 
jaundice  ;  with  any  lesion  that  produces  intra- 
cranial pressure  after  an  epileptic  fit  ;  in  convales- 
cence from  pneumonia  or  typhoid  fever.  At  the 
onset  of  typhoid  fever  the  rate  is  slow  compared 
with  the  temperature.    See  Bradycardia. 

5.  Rhythm. — This  depends  upon  that  of  the 
heart ;  the  deviations  from  regularity  may  be  of 
two  kinds,  Intermitteucc  and  Irregularity. 

Intermittence  is  the  term  applied  when  there  is  a 
beat  entirely  missing  from  time  to  time,  while  the 
pulse  in  between  is  perfectly  regular.  The  intermis- 
sion may  occur  regularly  every  fourth,  fifth,  or  tenth 
beat,  or  it  may  occur  irregularly.  Here  the  auricle 
contracts  on  receiving  its  stimulus,  but  fails  to  induce 
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ventricular  contraction,  or  if  it  does,  the  contrac- 
tion is  too  feeble  to  be  detectable  at  the  pulse,  and 
intermission  results.  Hence  it  generally  happens 
that  the  next  contraction  of  the  left  ventricle  is 
more  forcible  than  the  previous  one.  Intermissions 
may  be  met  with  in  the  young  in  connection  with 
the  excessive  use  of  tobacco  ;  but  are  more  com- 
mon in  later  life,  when  they  also  occur  with  dys- 
pepsia, gout,  and  sometimes  from  excitement  or 
fatigue,  and  more  rarely  from  degeneration  of  the 
heart-muscle.  Effort,  such  as  briskly  walking 
across  a  room,  will  increase  the  intermissions  in 
cases  of  organic  disease,  but  will  cause  them  to 
disappear  when  they  are  only  functional.  Inter- 
mittence  disappears  usually  with  an  attack  of 
pyrexia. 

Iri-egn/ari/y.  —  In  this  case  the  beats  are  irregular, 
not  only  in  time  but  also  in  force,  and  the  condi- 
tion is  more  serious  than  the  preceding.  Still, 
very  marked  irregularity  frequently  associated  with 
palpitation  may  be  induced  by  the  use  of  tobacco 
or  tea,  or  by  flatulence,  often  producing  the 
greatest  distress  to  the  patient  ;  while  an  organic 
irregularity  may  occur  without  such  conscious 
distress.  Irregularity  may  occur  in  the  healthy  on 
first  waking,  and  also  during  convalescence  from 
acute  diseases.  Irregularity  is  a  frequent  result  of 
degenerating  heart-muscle,  and  may  occur  in  the 
last  stages  of  a.  systole,  following  various  lesions. 
Most  observers  consider  that  irregularity  is  much 
more  characteristic  of  mitral  stenosis  than  of  re- 
gurgiiation,  probably  because  the  stress  in  this  case 
falls  particularly  on  the  auricle,  which  more  readily 
fails.  Broadbent,  however,  considers  that  the 
reverse  is  true.  When  the  pulse-rate  is  irregular 
it  would  appear  that  the  failure  to  contract  lies 
with  the  auricle. 

Sometimes  a  tracing  will  show  a  feel>le  pulsation 
when  the  finger  only  detects  an  intermission.  The 
irregularities  in  these  cases  are  increased  l:iy  exer- 
cise. Inequality  in  the  size  of  the  pulsations  often 
depends  on  violent  expiratory  efforts,  affecting 
chiefly  the  veins.  The  curve-basis  or  respiratory 
line  in  a  sphygmogram  falls  with  deep  inspiration 
as  the  blood  is  sucked  into  the  righl  auricle,  while 
it  rises  with  forced  expiration.  These  variations 
are  most  marked  with  a  low-tension  pulse,  and 
with  high  tension  are  hardly  apparent.  With  forced 
dyspnrea  the  curve-basis  is  undulatory.  The  pulsus 
paradoxus  is  an  exaggerated  form  of  this  pulse,  and 
is  noticeable  especially  with  indurative  mediastino- 
pericarditis.  The  increase  in  the  size  of  the  pulse 
to  be  noted  with  violent  expiration  is  due  to  the 
increase  in  the  size  of  the  vein,  not  in  that  of  the 
artery,  as  was  formerly  supposed. 

6.  Character  of  Pulse.  —  Besides  the 
qualities  to  which  attention  has  already  _  been 
drawn,  the  character  of  the  pulse  must  be  noted. 
The  wave  may  strike  the  finger  suddenly  or  lift  it 
deliberately.  A  sudden  or  quick  pulse  is  produced 
when  the  heart  empties  suddenly  into  a  not  over- 
tense  aorta,  as  in  aortic  incompetence,  with  exercise, 
or  at  the  onset  of  an  acute  pyrexial  attack.  A 
gradual  rise  or  a  s/o7v  pulse  occurs  in  the  opposite 
conditions,  such  as  rigid  vessels,  aneurysm,  aortic 
stenosis.  The  pulse  may  be  felt  to  last  for  an 
appreciable  time,  forming  a  loiig  pulse,  as  with 
high  tension  ;  or  it  may  pass  rapidly,  forming  a 
short  pulse,  as  with  cardiac  failure.  The  fall  may 
be  sudden,  as  with  aortic  incompetence  ;  or  gradual, 
as  in  the  early  stages  of  chronic  Bright's  disease. 


A  pulse  is  dicrotic  when  a  second  pulsation  is  felt 
in  the  latter  part  of  the  beat  ;  this  is  produced  by  the 
momentum  of  the  blood-column  as  it  rebounds  on 
the  closed  aortic  valves,  and  therefore  is  best  marked 
when  the  tension  is  low.  To  feel  it,  only  light 
pressure  must  be  made  with  the  finger. 

7.  Amplitude  of  Pulsation. — The  ampli- 
tude of  a  pulse  is  shown  in  a  tracing  by  the  size  of 
the  line  of  ascent  and  of  the  tidal  wave  ;  these 
depend  on  both  the  amount  of  blood  expelled  at 
each  contraction  from  the  heart  and  also  on  the 
state  of  fulness  of  the  arteries.  When  the  arteries 
are  contracted  the  pulse  is  small,  hard,  and  wiry  ; 
when  the  coats  are  relaxed,  it  is  large  and  soft.  A 
large  pulse  is  best  developed  by  a  vigorously  acting 
heart  and  a  relaxed  condition  of  the  arteries,  such 
as  olitains  at  the  commencement  of  an  acute  spe- 
cific fever.  A  flickering  pulse  is  indicative  of 
feeble  and  unequal  ventricular  contractions,  and 
the  undulatory  character  noticed  in  some  weak 
pulses  is  due  to  the  influence  of  tlie  respiratory 
movements  on  the  venous  tension.  The  qualitv  of 
suddenness,  due  to  the  rapid  emptying  of  the  left 
ventricle,  gives  in  a  sphygmogram  a  nearly  vertical 
line  of  ascent  ;  while  the  gradual  pulse,  produced 
when  the  ventricle  empties  slowly,  as  with  aortic 
stenosis  or  with  a  thoracic  aneurysm,  has  an  oblique 
upstroke.  The  greatest  amplitude  is  met  with  in 
cases  of  aortic  incompetence  with  an  enlarged  left 
ventricle,  when  the  pulsation  of  the  vessels  in  the 
neck  at  once  catches  the  eye.  The  pulse  may  be 
im|)alpable  either  on  account  of  the  feeble  condi- 
tion of  the  circulation,  occlusion  of  the  vessel  by  a 
thrombus,  an  aneurysm,  external  pressure  on  the 
artery,  or  an  abnormal  position  of  the  vessel.  The 
pulses  in  the  two  radial  vessels  maybe  unequal  with 
a  thoracic  aneurysm  ;  also,  one  may  be  retarded 
and  its  characteristics  but  feebly  marked.  The 
sudden  splashing  character  of  the  pulse  of  aortic 
regurgitation  is  greatly  intensified  when  the  arm  is 
raised,  as  the  increased  pressure  in  the  aorta  causes 
an  increased  regurgitation,  while  the  same  position 
diminishes  the  size  of  the  pulse  in  mitral  incom- 
petence. 

Gaertner  has  invented  a  tonometer  which  is  much 
used  in  Germany.  A  finger-tip  is  rendered  anaemic 
and  the  middle  of  the  finger  is  surrounded  by  an 
indiarubber  bag  containing  air,  which  is  in  connec- 
tion with  a  manometer.  The  pressure  is  reduced 
until  the  blood  suddenly  rushes  back  into  the  capil- 
laries, when  the  pressure  is  read  off.  The  instru- 
ment is  conveniently  portable,  and  an  observa- 
tion does  not  take  more  than  a  c<niple  of  minutes. 
Ilaig  has  noted  that  the  time  that  capillaries  take 
to  refill  after  the  skin  has  been  rendered  anaemic 
varies  from  a  normal  of  about  two  to  about  six 
seconds,  when  there  is  contraction  of  the  arterioles. 
The  time  can  with  practice  be  determined  sufficiently 
accurately  with  a  metronome  beating  half-seconds. 

Capillaiy  Piilsatioti  is  most  marked  in  cases  of 
aortic  incompetence,  and  can  be  brought  out  by 
drawing  a  nail  over  the  skin  and  thus  producing 
a  hyperteraic  area  which  pulsates  :  or  by  a  micro- 
scopic cover-glass  pressed  on  the  mucous  mem- 
brane of  the  lower  lip.  It  is  often  present  after 
a  hot  bath  in  health,  or  when  the  superficial  vessels 
are  well  dilated  from  any  cause. 

Venous  Pulsation. — This  is  often  noticeable  in 
the  veins  of  the  neck.  Normally  it  is  predicrotic 
in  rhythm,  and  the  veins  do  not  fill  up  from  below. 
In    tricuspid    incompetence,    however,    with  a 
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vigorously  acting  right  ventricle  there  will  be  a 
systolic  venous  pulsation  in  the  veins  of  the  neck 
filling  up  from  below,  and  often  also  in  the  liver. 

The  following  arrangement  shows  in  a  small 
compass  the  principal  varieties  of  pulse  met  with  in 
practice,  apart  from  the  quality  of  regularity. 

A.  Varieties  of  Hard  or  High-Tension 
Pulse — Pulsus  durus. 

I.  The  hard,  frequent,  sudden,  and  small  pulse 
of  peritonitis,  enteritis,  and  pericarditis  : — 

Pulsus  diirus,  freqiiens,  celer  et  parvus,  fig.  3. 


2.  The  soft,  frequent,  and  large  pulse  of  rheu- 
matic fever  and  at  the  onset  of  a  specific  fever  : — 
Pulsus  mollis,  frequejis  et  magnus,  fig.  8. 


2.  The  hard,  slow,  gradual,  and  large  pulse 
contracted  kidney  : — 

Pulsus  durus,  rarus,  tardus  et  magnus,  fig.  4. 


of 


3.  The  hard,  large,  often  gradual  pulse  of  cardiac 
hypertrophy  and  degeneration  of  blood-vessels  : — 
Pulsus  durus,  magnus  et  tardus,  fig.  5. 


4.  The  hard,  sudden  (jerky),  large,  and  idbratory 
/«/f£of  aortic  insufficiency,  with  a  strong  ventricle  : — 
Pulsus  durus,  celer,  magnus  et  vibrans,  fig.  6. 


Fig.  6. 

B.  Varieties  of  Soft  or  Low-Tension 
Pulse — Pulsus  mollis. 

'^l.  The  soft,  freque}it  pulse  of  pyrexia  ;  dicrotic, 
fully  dicrotic,  and  hyperdicrotic  pulses  :  — 
Pulsus  mollis  et  frequens,  fig.  7. 


3.  The  soft,  small,  frequent,  and  suddeji  pulse  of 
debility : — 

Pulsus  mollis,  frequens,  pannts  et  celer,  fig.  9. 


4.  The  soft,  frequent,  and  small  {running)  pulse 
of  collapse  and  cardiac  failure  :  — 

Pulsus  mollis,  frequens  et  parents,  fig.  10. 


Fig.  10. 

B.  Walter  Foster. 
G.  Newton  Pitt. 

PUNCTURE. — See  Acupuncture  and  Lumbar 
Puncture. 

PUPIL. — The  pupil  is  the  aperture  through 
which  light  is  transmitted  to  the  back  of  the  eye. 
It  is  situated  slightly  to  the  nasal  side  of  the  middle 
line  and  in  health  is  round.  It  is  not  of  any  fixed 
or  definite  size  even  in  the  individual,  and  varies 
with  the  conditions  to  be  presently  attended  to. 
As  a  rule  the  pupils  in  the  two  eyes  are  equal. 
They  are  occasionally  unequal,  however,  even  in  a 
healthy  individual,  although  inequality  is  regarded 
by  some  as  an  indication  of  a  neurotic  tendency. 
Contraction  of  the  pupil  results  from  the  contraction 
of  the  sphincter  pupilhe  muscle  ;  dilatation  depends 
upon  the  action  of  the  dilatator  pupilLr,  but  there 
is  probably  also  some  natural  resiliency  in  the  iris 
itself  which  accounts  for  some  degree  of  dilatation. 

Contraction  of  the  healthy  pupil  occurs  as  a  result 
of  exposure  to  light  and  also  during  convergence. 
Contraction  to  light  is  a  reflex  action.  The  alferent 
fibres  of  the  reflex  arc  run  in  the  optic  nerve.  There 
is  considerable  difference  of  opinion  as  to  their 
actual  path.  It  is  probable  that  they  partially 
decussate  at  the  optic  chiasma,  from  thence  along 
the  optic  tract,  go  to  the  corpora  quadrigemina, 
and  thence  to  the  part  of  the  third-nerve  nucleus 
which  subserves  contraction  of  the  pupil.  The 
efferent  fibres  pass  down  in  the  third  nerve,  to  the 
ciliary  ganglion  by  its  short  root,  and  thence  pass  to 
the  pupil  by  the  short  ciliary  nerves.  There  is  con- 
traction not  only  in  the  illuminated  eye  but  also 
in  the  other — consensual  contraction.  This  is  pro- 
bably the  result  of  the  decussation  of  the  aff'erent  : 
fibres,  and  there  is  probably  also  a  direct  connection 
between  the  two  nuclei.  The  pupil  al.so  contracts 
during  convergence.    This  is,  no  doubt,  the  chief  ] 
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cause  at  least  of  the  contraction  that  occurs  during 
accommodation  for  near  vision,  and  there  is  pro- 
bably a  common  centre  for  convergence,  accommo- 
dation and  pupil-contraction. 

Dilatation  of  the  pupil  is  probably  the  result  in 
large  measure  of  stimulation  of  the  cervical  sym- 
pathetic. This  causes  inhibition  of  the  sphincter 
pupillfe.  The  latest  researches  have  also  shown  the 
e.xistence  of  a  dilatator  pupillx.  There  is  probably 
also  some  inherent  dilating  power  in  the  iris  itself, 
for  if,  when  there  is  complete  paralysis  of  the  third 
nerve,  atropine  be  instilled  into  the  eye,  further 
dilatation  will  take  place.  In  the  lower  cervical 
and  upper  dorsal  part  of  the  spinal  cord  is  the  cilio- 
spinal  centre  to  which  fibres  pass  back  from  the 
anterior  part  of  the  floor  of  the  aqueduct  of  Sylvius. 
The  fibres  emerge  in  the  first  two  dorsal  nerves,  pass 
in  the  rami  coiiimiiiiicaiites  to  the  cervical  sympa- 
thetic, thence  to  the  cavernous  plexus,  the  ophthal- 
mic division  of  the  fifth  nerve,  and  along  the  nasal 
branch  to  the  long  ciliary  nerves  and  thence  to  the 
iris.  Any  sensory  stimulus,  e.g.  prick  with  a  pin, 
pinching  of  the  skin,  &c. ,  will  also  cause  dilatation  of 
the  pupil.  Emotional  states,  e.g.  fear,  produce  a 
similar  effect.  The  condition  of  hippus  is  one  in 
which  there  is  rapidly  alternating  dilatation  and 
contraction  of  the  pupil.  It  indicates  an  extremely 
sensitive,  perhaps  over-sensitive,  state  of  the  con- 
tracting and  dilating  mechanism,  and  is  said  to  be 
especially  well  marked  in  association  with  epilepsy. 
It  also  occurs  in  nervous  individuals,  apart  from 
any  structural  disease  of  the  nervous  system. 

The  size  of  the  pupil  varies  in  accordance  with 
the  degree  of  light  to  which  it  is  exposed,  the 
accommodative  effect  of  the  eyes,  and  probably  also 
with  mental  and  emotional  states.  Unusual  degrees 
of  contraction  (myosis)  and  dilatation  (mydriasis), 
and  departure  from  normal  reaction  to  light  and 
during  convergence  and  accommodation,  occur  as 
the  results  of  disease.  Myosis  may  occur  as  the 
result  of  irritation  of  the  nervous  mechanism  for 
contraction,  or  it  may  result  from  paralysis  of  the 
mechanism  on  which  dilatation  depends.  The 
myosis  resulting  from  irritation  may  be  still  further 
increased  by  exposure  to  bright  light  ;  mydriatics 
will  overcome  it.  Paralytic  myosis  is  found  most 
frequently  as  a  result  of  disease  in  the  cervical 
region  involving  the  sympathetic  path  for  dilatation 
of  the  pupil.  The  contraction  of  the  pupil  may  be 
very  great,  but  its  reactions  remain.  Mydriatics 
will  only  partially  dilate  it.  It  is  only  from  disease 
of  higher  structures  that  the  pupil  becomes  quite 
inactive  to  light  as  well  as  contracted,  but  it  may 
still  react  during  convergence — a  condition  to  be 
presently  alluded  to  as  the  Argyll- Robertson  pupil. 
Local  conditions  should  also  be  remembered  as 
favourable  causes  of  myosis,  e.g.  excessive  vascu- 
larity of  the  iris  as  in  iritis,  or  when  a  foreign  body 
is  present  on  the  cornea. 

Mydriasis  or  dilatation  of  the  pupil  may  be 
irritative— result  of  irritation  of  the  sympa- 
thetic, e.g.  from  disease  in  the  neck  or  elsewhere  in 
its  path,  or  as  a  result  of  blood-states,  which  pro- 
bably act  as  sympathetic  irritants.  Antemia  or 
chlorosis  may  cause  mydriasis  Vjy  diminishing  the 
vascularity  of  the  iris.  Paralytic  mydriasis  is  the 
result  of  interference  with  the  pupil -contracting 
centre  or  with  the  path  leading  to  that  centre. 
Thus,  disease  of  the  third-nerve  nucleus  may  cause 
it ;  so  may  disease  of  the  nerve  itself  or  of  its 
branches,  as  in  the  case  of  intra-ocular  growths. 


A  very  important  modification  of  the  pupil  as  the 
result  of  disease  is  that  already  alluded  to  as  the 
Argyll- Robertson  pzipil.  In  this  condition  there  is 
often  myosis,  but  this  is  not  invariable.  The 
essential  condition  is  that  the  pupil  while  still 
reacting  well  during  convergence  does  not  react 
on  exposure  to  light.  The  pupils  also  are  frequently 
unequal.  .Sometimes  they  are  irregular  in  shape, 
e.g.  oval  instead  of  round.  The  condition  is  usu- 
ally present  in  both  eyes.  Rarely  it  is  a  uniocular 
phenomenon,  and  the  unaffected  pupil  reacts  nor- 
mally. It  is  usually  associated  with  tabes  dorsalis  ; 
frequently  also  it  is  found  in  general  paralysis  of  the 
insane  and  exceptionally  in  other  central  and  spinal 
diseases.  It  may  lie  present  as  an  isolated  pheno- 
menon. It  is  usually  significant  of  the  presence  of 
degenerative  disease,  or  at  least  of  a  degenerative 
tendency  in  the  nervous  system.  Its  frequent 
presence  with  conditions  regarded  as  syphilitic  or 
parasyphilitic,  and  its  occasional  presence  as  an 
isolated  phenomenon  in  patients  with  a  syphilitic 
history,  make  it  probable  that  this  disease  has  a 
close  causal  connection  with  it. 

Another  modification  of  the  ordinary  condition 
occurs  after  diphtheria.  It  is  almost  the  converse 
of  the  Argyll-Robertson  pupil,  the  reaction  to  light 
being  present  while  there  is  paralysis  of  accommo- 
dation and  consequent  inability  to  read,  or  see 
clearly  at  a  near  distance.  Rarely  this  is  an  iso- 
lated phenomenon.  More  frequently  it  is  associated 
with  other  evidence  of  post-diphtheritic  affection, 
such  as  weakness  of  oculo-motor  muscles,  weakness 
of  limbs,  loss  of  knee-jerk,  nasal  voice  and  affection 
of  the  palate.  The  reaction  to  light  may  be  absent 
if  the  efferent  limb  of  the  light-reflex  arc  is  inter- 
fered with  through  affection  of  the  third  nerve. 

Inequality  of  pupils  may  be  present  in  healthy 
people  and  is  without  grave  significance.  It  may 
be  present  with  the  Argyll-Robertson  phenomenon. 
It  may  also  be  the  result  of  some  irritation  of  the 
cervical  sympathetic,  e.g.  from  glandular  enlarge- 
ment, &c.,  and  may  thus  be  associated  with  an 
increase  in  the  palpebral  aperture.  If  the  cervical 
sympathetic,  however,  is  more  profoundly  affected, 
a  paralytic  condition  may  be  established.  This 
would  be  indicated  by  a  smaller  pupil  on  the 
affected  side  and  the  presence  of  a  slight  degree  of 
ptosis.  Inequality  or  irregularity  of  pupils  may 
also  be  the  result  of  anterior  or  posterior  synechia.', 
of  operations  on  the  iris,  or  of  developmental  defects 
such  as  coloboma. 

John  Tweedy.    James  Tayi.or. 

PURGATIVES.— .SvNON.  :  Fr.  A/ednamcnts 
Pnrgatifs  ;  Ger.  Abfiihrungsinittcl. 

Definition. — Substances  which  cause  intestinal 
evacuations. 

Enumeration. — Purgatives  are  divided  into 
several  classes,  namely,  drastic,  simple,  saline, 
hydragogue,  cholag-ogtic,  and  laxative.  Under  the 
(/;7;,c/?V  purgatives  may  be  classed  Colocynth,  Croton 
oil.  Gamboge,  Jalap,  Resin  of  Podophyllum, 
Scammony,  and  Elaterin.  Among  the  simple  pur- 
gatives are  Aloes,  Castor  oil,  the  juice  of  various 
species  of  Rhamnus  (e.g.  Buckthorn,  Cascara 
sagrada,  and  Frangula),  Rhubarb  and  Senna. 
Under  the  head  saline  we  have  neutral  salts, 
especially  the  Sulphates  of  Magnesium,  Potassium, 
and  Sodium  ;  Citrate  and  Tartrate  of  Potassium  ; 
Bitartrate  of  Potassium,  Tartarated  Soda,  and 
Phosphate  of  Sodium.    Plydragogues  include  Bi- 
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tartrate  of  Potassium,  Elaterin,  and  Gamboge. 
C/io/ago£-tees compnse  Aloes  ;  Mercurial  preparations 
such  as  Calomel,  Blue  pill,  and  Grey  powder  ;  Resin 
of  Podophyllum,  Iridin,  Euonymin,  and  other  sub- 
stances of  the  same  class.  The  laxatives  are  small 
doses  of  simple  purgatives,  such  as  Carbonate  of 
Magnesium,  Magnesia,  Olive  oil  and  Sulphur,  as 
well  as  such  vegetable  substances  as  contain  salines 
and  sugar  in  considerable  proportions,  namely, 
Cassia,  Figs,  Honey,  Manna,  Prunes,  Tamarinds, 
and  Treacle. 

.Action. — The  increased  intestinal  evacuation 
produced  by  purgatives  is  partly  due  to  acceleration 
of  the  peristaltic  movements  of  the  intestine,  so 
that  the  intestinal  contents  are  hurried  along  more 
quickly,  and  less  time  is  allowed  for  their  absorp- 
tion. Many  authorities,  especially  in  Germany, 
have  held  this  to  be  the  only  way  in  which  pur- 
gatives act  ;  but  there  is  no  doubt  that  many  of 
them  also  produce  increased  secretion  from  the 
intestinal  glands.  The  different  classes  of  pur- 
gatives affect  the  intestinal  movements  and  intestinal 
secretion  in  different  degrees.  Laxatives  and  simple 
purgatives  act  chiefly,  if  not  entirely,  by  increasing 
the  peristaltic  action.  Some  of  the  drastic  pur- 
gatives act  in  both  ways  ;  while  the  hydragogite 
cathartics,  as  well  as  the  salines,  especially  increase 
the  intestinal  secretion.  In  the  case  of  some  of  the 
salines,  as  acid  tartrate  of  potassium,  the  secre- 
tion is  greatly  increased,  while  the  peristaltic  move- 
ment is  so  little  affected  that  the  secretion  may  lie 
so  long  in  the  intestine  as  to  be  again  reabsorbed, 
and  the  drug  therefore  fails  to  produce  purgation  at 
all.  For  this  reason  it  is  usual  to  combine  such 
salines  with  simple  purgatives,  which  will  accelerate 
the  peristalsis,  as  acid  tartrate  of  potassium  with 
ialap,  and  sulphate  of  magnesium  with  senna. 

Besides  their  direct  action  upon  the  bowels, 
purgatives  exert  an  indirect  effect  upon  the  circula- 
tion, weakening  it,  and  lowering  the  pressure  of 
blood  within  the  vessels. 

Cholagogue  purgatives  are  those  which  have  a 
special  power  to  remove  bile  from  the  body.  They 
may  do  this  either  by  stimulating  the  secretion  of 
the  liver,  or  by  quickening  the  expulsion  of  bile 
from  the  gall-bladder  and  ducts,  so  that  more  bile 
is  poured  into  the  intestine  at  a  time  when  this  is 
in  active  movement.  The  bile  is  therefore  hurried 
down  the  intestinal  tube,  and  re-absorption  is  thus 
prevented.  This  appears  to  be  the  mode  of  action 
of  such  purgatives  as  euonymin  and  iridin.  Such 
mercurial  preparations  as  blue  pill  and  calomel 
appear  to  act  in  a  somewhat  different  way.  Ex- 
periments, contrary  to  expectation,  have  shown 
that  they  do  not  increase  the  secretion  of  bile, 
and  yet  they  are  among  the  most  efficient  chola- 
gogue purgatives  which  we  possess.  Their  chola- 
gogue action  is  probably  due  to  their  exerting  a 
special  stimulating  action  upon  the  duodenum, 
quickening  its  peristaltic  movements,  and  thus 
hurrying  down  the  bile,  and  preventing  its  re- 
absorption.  Their  beneficial  action  as  cholagogues 
is  greatly  increased  by  the  subsequent  administra- 
tion of  a  saline  purgative,  which  will  tend  to  sweep 
the  bile  out  of  the  lower  part  of  the  small  and  the 
large  intestine,  and  prevent  re-absorption  from  these. 

Uses. — Purgatives  are  used,  firstly,  to  remove 
fsEcal  matters  from  the  intestinal  tube.  They  thus 
not  only  prevent  the  accumulation  of  such  matters, 
but  remove  the  irritation  which  their  presence  pro- 
duces, and  which  may  evidence  itself  in  disturb- 


ances of  other  organs,  for  example,  headache  and 
malaise.  These  disagreeable  symptoms  produced 
by  constipation  appear  to  be  partly  due  to  the 
irritation  of  the  intestinal  nerves,  producing  reflex 
disturbance  of  the  circulation  ;  but  it  is  probable 
also  that  they  may  be  caused  in  part  by  the  toxic 
action  of  poisonous  gases,  liquids,  or  solids  gene- 
rated in  the  intestine  by  imperfect  digestion  or 
decomposition  of  the  food.  For  such  purposes  as 
this  we  may  employ,  as  we  find  them  necessary, 
laxatives  or  simple  purgatives.  The  second  use  of 
purgatives  is  to  remove  from  the  body  an  excess 
of  certain  secretions  such  as  bile,  and  substances 
which  may  be  contained  in  them,  such  as  metallic 
or  organic  poisons  which  are  excreted  in  the  bile  or 
intestinal  mucus.  The  third  use  is  to  remove  liquid 
from  the  body  in  cases  of  dropsy,  due  either  to 
cardiac  or  to  renal  disease.  For  such  purposes  we 
use  hydragogue  cathartics.  The  fourth  use  is  to 
lower  the  temperature  in  fever,  and  for  this  we 
chiefly  use  salines.  The  modus  operandi  here  is 
not  yet  well  understood.  The  fifth  use  of  purgatives 
is  to  lower  the  blood-pressure,  and  thus  to  prevent 
the  rupture  of  a  blood-vessel,  and  consequent 
apoplexy  ;  or  to  prevent  further  extravasation  in 
a  case  where  the  vessel  has  already  burst,  as  in 
hemorrhage  from  the  lungs. 

T.  Lauder  Brunton. 

PURPURA.— Fr.  P/w/wra  ;  Ger.  Bhitjlecken- 
krankheit.  — DEFINITION. — Purpura  is  characterised 
by  the  appearance  of  spontaneous  extravasations  of 
blood  into  the  skin,  and  sometimes  also  by  haemor- 
rhage from  mucous  surfaces.  In  many  instances  it 
is  merely  a  symptom  of  some  recognised  disorder, 
but  in  other  cases,  though  strictly  speaking  it  is 
here  also  a  symptom,  it  is  described  as  'a  disease,' 
inasmuch  as  the  primary  conditions  which  give  rise 
to  it  are  unknown. 

Characters  of  the  ctitaneous  Hceinorrhage. — 
Petechia,  which  are  the  common  feature  in  all 
forms  of  purpura,  are  red  or  purple  hemorrhagic 
spots  which  become  brown  as  they  disappear. 
They  are  rounded  or  irregular  in  shape,  varying  in 
size  from  a  mere  speck  (as  in  flea-bite)  to  a  spot 
half  an  inch  in  diameter.  They  do  not  fade  on 
pressure.  They  commonly  appear  in  crops,  and 
they  do  not  increase  in  si/e  except  by  confluence. 
As  a  rule  they  are  not  raised,  but  occasionally  the 
centre  is  elevated  into  a  papule  which  is  often  paler 
in  colour  than  the  rest  of  the  spot.  Occasionally 
they  are  linear  in  shape  (vibices).  Bruises  (ecchy- 
moses)  and  wheals  may  be  associated  with  petechice; 
less  commonly  there  are  large  extravasations  into 
the  subcutaneous  tissue  (hematomata). 

[a)  Purpura  as  a  Symptom.  —  From  a 
review  of  the  conditions  under  which  symptomatic 
purpura  (excluding  haemophilia)  occurs  we  must 
conclude  that  it  may  be  produced,  (i)  by  the' pre- 
sence in  the  blood  of  bacteria  or  their  poisonous 
products,  (2)  by  the  presence  in  the  blood  of  some 
poison  of  non-bacterial  origin  either  manufactured 
in  the  body  or  introduced  from  without,  (3)  by 
some  alteration  in  the  formed  or  other  constituents 
of  the  blood,  (4)  by  vaso-motor  influence.  Thus 
four  classes  may  be  recognised  as  infectious,  toxic, 
cachectic  and  nervous. 

X.  Infectious.  —In  typhus  the  rash  is  always 
purpuric,  and  a  petechial  eruption  may  occur  in 
nearly  all  the  specific  fevers,  especially  small-pox, 
diphtheria,  measles,  scarlet  fever,  plague,  yellow 
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fever,  and  cerebro-spinal  fever.  It  is  rare  in 
typhoid  fever.  It  is  not  uncommon  in  mahgnant 
endocarditis,  pyaemia  and  septicaemia,  and  it  has 
been  known  to  occur  in  association  with  syphilis, 
gonorrhaa,  malaria,  pneumonia  and  erysipelas. 

2.  Toxic. — The  use  of  iodide  of  potassium  can 
produce  in  certain  individuals  an  attack  which 
closely  resembles  purpura  simplex.  Poisoning 
by  phosphorus  may  be  attended  by  cutaneous 
hemorrhage.  Other  drugs  such  as  chloral  hydrate, 
quinine,  arsenic,  mercury,  salicylic  acid,  copaiba, 
ergot,  belladonna,  antipyrine  and  opium  are  credited 
with  the  production  of  petechia;  in  rare  cases. 
Snake-poison  may  produce  large  extravasations  of 
blood  into  the  skin.  A  petechial  eruption  may 
follow  the  injection  of  diphtheria-antitoxin.  The 
petechia;  which  often  occur  in  the  course  of  clu'onic 
nephritis,  cirrhosis  of  the  liver,  and  malignant 
jaundice  should  probably  be  included  under  this 
head. 

3.  Cachectic. — Petechise  are  often  seen  in  leuco- 
cythaemia,  pernicious  a*nEemia  and  lymphadenoma, 
and  occasionally  in  connection  with  generalised 
sarcoma.    In  scurvy  and  scurvy-rickets  they  may 

associated  with  ecchymoses  and  hrematomata. 
They  occasionally  occur,  especially  on  the  lower 
extremities,  shortly  before  death  from  an}'  chronic 
disease  such  as  phthisis  or  carcinoma,  and  even  in 
extreme  old  age. 

4.  Nervous. — A  petechial  eruption  occasionally 
appears  in  locomotor  ataxy  and  more  rarely  in 
myelitis,  alcoholic  neuritis  and  hysteria. 

{b)  Purpura  as  a  Disease.— Five  forms  of 
the  disease  may  be  recognised  clinically,  viz. 
simple,  Werlhof's,  arthritic,  Henoch's,  and  febrile 
purpura  respectively.  This  classification  is  pro- 
visional. The  relationship  of  the  various  forms 
is  uncertain,  and  it  may  be  that  the  distinctions 
between  them  are  artificial. 

i^i'nOLOGY.  — In  all  its  forms  purpura  is  almost 
confined  to  children  and  young  adults.  Both  sexes 
are  equally  liable.  Neither  the  family  history  nor 
the  previous  history  nor  the  surroundings  of  the 
patient  throw  any  light  on  its  causation.  The 
patient  is  often  well  fed  and  apparently  in  perfect 
health  at  the  onset  of  the  illness.  Occasionally 
some  gastro-intestinal  disturbance  may  imme- 
diately precede  a  simple  purpura,  and  in  the 
more  severe  forms  of  the  disease  an  initial  tonsillitis 
is  sometimes  noted. 

Pathology. — Though  the  origin  of  the  disease 
is  unknown,  the  clcjse  analogy  with  iodic  purpura 
(toxic)  and  with  the  purpura  of  diphtheria  and 
malignant  endocarditis  (infectious)  leads  strongly  to 
the  belief  that  in  all  its  forms  it  conies  under  one  or 
other  of  these  two  heads.  In  these  two  examples 
it  must  be  believed  that  a  circulating  poison  or  an 
altered  state  of  the  blood  induces  in  capillaries  and 
small  vessels  a  subtle  widespread  preparatory 
change  in  the  direction  of  impaired  vitality  of 
their  walls,  and  that  in  this  condition  various  local 
factors,  such  as  gravity,  an  unsupported  state  of 
a  vessel,  and  sudden  alterations  in  blood- pressure 
produce  rupture  and  extravasation  of  blood.  No 
constant  microscopical  change  in  the  vessels  is 
known.  Such  gross  changes  as  endarteritis  or 
hyaline  and  amyloid  degeneration  of  the  vessel 
wall  which  have  been  described  may  be  dis- 
regarded. Capillary  emboli  have  been  found  in 
jivirpura  arising  in  generalised  sarcoma.  Bacterial 
emboli    have   been    found    in    connection  with 


petechia;  in  certain  specific  fevers,  but  they  are, 
not  constant  and  they  are  found  without  the  occur- 
rence of  purpura.  '  Febrile  '  purpura  bears  a  close 
resemblance  to  a  specific  fever.  No  specific  micro- 
organism, however,  is  known.  .Streptococci, 
staphylococci,  and  a  capsulated  bacillus  belong- 
ing to  the  colon-group  have  been  frequently  found 
in  the  blood  and  tissues.  But  these  observations 
having  been  mostly  made  post-inorteiii  are  of  little 
value,  and  the  blood  taken  from  a  vein  during  life 
is  generally  sterile. 

Morbid  Anatomy, — xVfter  death  no  change  is 
found  whicli  can  throw  light  on  the  cause  of  the 
disease.  Petechioe  are  found  as  thickly  distributed 
inside  the  body  as  on  the  skin.  The  serous  mem- 
branes, stomach  and  intestine  are  particularly 
affected.  Larger  htemorrhages  may  be  found  in 
the  brain  or  elsewhere.  The  mesenteric  glands  are 
swollen.  The  spleen  is  often  enlarged.  All 
organs  are  pale  and  often  fatty.  Iron-holding 
pigment  may  sometimes  be  demonstrated  in  the 
hepatic  lobules,  and  fatty  transformation  of  the 
marrow  in  the  heads  of  long  bones  has  occasionally 
been  found.  After  death  from  Henoch's  purpura 
the  kidneys  may  present  the  appearances  of  acute 
tubal  nephritis.  Though  diapedesis  may  play  a 
part  in  the  production  of  petechioe,  it  has  been 
shiiwn  by  Unna  that  the  hjemorrhage  mainly  occurs 
by  rupture  of  vessels,  the  site  being  commonly  in 
the  lower  part  of  the  cutis. 

Symptoms  and  Course.  —  i.  Simple  I'mpura. 
The  appearance  of  petechire  first  attracts  attention. 
Few  at  first,  they  appear  in  successive  crops,  so 
that  in  a  few  days  nearly  the  whole  body,  face, 
trunk,  and  extremities  may  become  thickly  sprinkled 
with  red,  purple,  or  rust-coloured  spots.  Here 
and  there  large  patches  may  be  formed  by  coa- 
lescence. Ecchymoses  are  readily  produced  and 
sometimes  hfeniatomata  develop,  especially  about 
the  buttocks. 

As  in  other  forms  of  purpura  there  may  be  evi- 
dence of  slight  pain  in  some  joints,  and  perhaps  a 
little  cedema  may  be  detected  on  the  backs  of  the 
hands  and  feet.  There  may  be  some  epistaxis 
and  less  commonly  some  oozing  of  blood  from  the 
gums,  but  there  is  no  other  hemorrhage  from 
mucous  surfaces.  In  many  cases  there  is  no  indica- 
tion of  illness  apart  from  the  petechial  eruption  and 
a  slight  degree  of  an;emia.  There  is  sometimes 
slight  pyrexia  during  the  first  few  days  and  a  little 
constitutional  disturbance,  but  recovery  occurs  in 
one  or  two  weeks,  and  there  is  no  tendency  to 
recurrence.  Jt  is  important,  however,  to  note  that 
the  early  stage  of  the  more  fatal  forms  of  purpura 
may  be  as  mild  as  a  simple  purpura,  and  that  pro- 
gnosis should  conse(|uently  be  reserved,  especially 
when  the  temperature  is  above  100'  F.  at  the 
onset. 

2.  IVei'liiof's  PiDpura. — The  onset  and  early 
symptoms  of  this  form  are  generally  identical  with 
those  of  simple  purpura,  and  it  may  reasonably  be 
considered  as  a  later  or  more  severe  stage.  After 
a  few  days  or  a  week,  during  which  petechia;  appear 
with  little  impairment  of  the  general  health,  the 
hemorrhagic  tendency  becomes  aggravated  and 
often  uncontrollable.  The  gums  ooze  freely,  epi- 
staxis may  be  severe,  blood  may  appear  in  urine, 
stools  and  vomit,  and  there  may  be  bleeding  from 
the  uterus  and  auditory  meatus.  Retinal  hemor- 
rhages are  not  uncommon.  Bruises  and  hemato- 
mata  may  arise.    The  anemia  is  profound  and  the 
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red  cells  may  fall  below  1,000,000  per  c.mm.  The 
tongue  is  slightly  if  at  all  furred,  and  there  is  little 
or  no  pyrexia.  Such  cases  may  recover,  but  death 
frequently  results  from  exhaustion  or  from  hpsmor- 
rhage  into  or  upon  the  surface  of  the  brain.  In 
rare  cases  the  disease  proves  fatal  (purpura  fiil- 
minans)  by  extensive  hsemorrhage  in  a  few  days. 

3.  Arthritic  Purpura. — The  early  stage  is  here 
marked  by  pains  in  joints,  especially  in  the  knees, 
ankles,  elbows,  and  wrists.  The  joints  are  tender, 
though  there  may  be  very  little  external  evidence 
of  inflammation.  The  condition  resembles  a  sub- 
acute rheumatism,  but  its  connection  with  rheuma- 
tism is  very  doubtful.  After  a  few  days  petechia 
appear,  more  thickly  on  the  lower  extremities  than 
elsewhere,  and  often  aggregated  round  an  affected 
joint.  Ecchymoses  are  not  uncommon.  Slight 
oedema  of  hands  and  feet  may  often  be  seen. 
Pyrexia  is  moderate  and  may  be  absent.  There  is 
often  very  little  feeling  of  illness,  and  there  is  no 
tendency  to  hasmorrhage  from  mucous  surfaces. 

The  attack  subsides  in  two  or  three  weeks  and 
need  not  give  rise  to  anxiety  ;  but  there  is  a  strong 
tendency  to  recurrence.  Further  attacks  may  occur 
at  short  intervals  even  when  the  patient  is  at  rest 
under  treatment.  An  attack  is  very  apt  to  occur 
when  he  first  leaves  his  bed,  and  many  months 
may  elapse  before  he  can  walk  freely. 

Certain  cases  {purpura  urticans)  may  provi- 
sionally be  included  under  this  head,  in  which  to 
the  articular  pains  and  petechia  already  described 
there  is  added  the  presence  of  wheals  and  extensive 
oedema.  The  face  in  whole  or  in  part  may  be 
greatly  swollen  and  discoloured  with  petechix, 
wheals,  or  ecchymoses.  The  hands  and  feet  in  the 
neighbourhood  of  any  painful  joint  may  be  simi- 
larly affected.  In  these  cases  the  onset  is  usually 
sharper  than  in  the  simple  arthritic  form,  the 
pyrexia  is  more  severe,  a  greater  degree  of  illness 
is  reached,  and  the  urine  may  contain  blood  or 
albumen.  Tonsillitis  has  been  known  to  precede 
such  an  attack. 

4.  Henock^s  Purpura.  —  During  the  first  few 
days  there  is  little  or  nothing  to  distinguish  this 
variety  from  arthritic  purpura.  But  the  main 
feature  soon  appears  in  the  form  of  severe  attacks 
of  abdominal  colic  with  vomiting  and  constipation. 
The  pain  is  undoubtedly  severe  and  may  induce 
collapse.  The  vomit  soon  comes  to  contain  blood, 
diarrhoea  succeeds  the  constipation,  and  the  stools 
are  black  with  blood,  while  epistaxis  and  oozing  of 
blood  from  the  gums  are  not  uncommon.  Occa- 
sionally an  acute  nephritis  is  addejJ,  the  urine 
becoming  scanty  and  containing  blood  and  albu- 
men. Pyrexia  is  slight  and  may  be  absent.  The 
spleen  has  been  found  swollen  after  death,  and  its 
enlargement  has  been  detected  during  life.  There 
is  a  marked  tendency  to  recurrence  of  such  attacks, 
but  recovery  maybe  expected.  Occasionally  death 
occurs  with  all  the  symptoms  of  uraemia,  and  in 
one  recorded  case  perforation  of  the  stomach  proved 
fatal  on  the  fourth  day  of  a  second  attack. 

5.  Febrile  Purpura. — In  nearly  all  instances  of 
this  form  of  purpura  it  is  the  appearance  of  petechise, 
perhaps  with  epistaxis  and  oozing  from  the  gums, 
which  brings  the  patient  under  observation.  Some- 
times the  patient  states  that  he  has  been  out  of 
health  for  some  weeks  previously,  pallor  and  a 
feeling  of  weakness  being  the  main  complaints,  but 
sometimes  the  onset  is  as  sudden  as  in  any  specific 
fever.    In  any  case  the  patient  is  already  extremely 


pale.  The  petechias  appear  in  crops  all  over  the 
body,  but  they  are  often  much  less  numerous  than 
in  simple  purpura.  Ecchymoses  are  common. 
Tender  raised  bluish- red  patches,  an  inch  or  more 
in  diameter,  may  appear  suddenly,  and  these  often 
become  surmounted  by  a  bulla  containing  blood- 
stained serum.  On  the  breaking  of  this  an  ulcer  is 
left  which  is  apt  to  deepen  and  spread  by  progres- 
sive necrosis.  Petechise  are  always  present  in  the 
mouth,  and  they  are  apt  to  give  rise  to  small 
ulcers.  Gangrene  of  gums  or  of  the  inner  surface 
of  the  mouth  is  a  common  event,  and  sometimes 
progressive  sloughing  of  tonsil,  palate  or  epiglottis 
occurs.  The  breath  is  foetid  and  the  submaxillary 
glands  enlarged.  Blood  continually  oozes  from  the 
gums,  which  are  pale  and  not  swollen.  Epistaxis 
may  necessitate  plugging  of  the  nostrils.  Retinal 
hcemorrhages  are  often  seen,  but  bleeding  from 
gastro-intestinal  or  urinary  tracts  is  uncommon. 
Enlargement  of  the  spleen  has  occasionally  been 
noted  and  the  joints  are  sometimes  slightly  painful. 
The  blood  shows  a  progressive  diminution  of  red 
cells,  which  may  fall  below  500,000  per  c.mm. 
Leucocytosis  is  slight  or  absent.  During  the  first 
few  days  pyrexia  is  not  always  present  ;  but  tli^ 
temperature  rapidly  rises,  and  for  the  greater  part 
of  the  illness  it  reaches  a  maximum  of  103°  or  104° 
with  a  daily  range  of  2°  or  3°.  It  is  doubtful  if 
recovery  ever  occurs.  Sometimes  the  patient  falls 
into  the  typhoid  state,  sometimes  he  remains  clear- 
headed to  the  end,  presenting  a  blanched  appear- 
ance and  complaining  of  nothing  but  extreme  weak- 
ness. Death  generally  occurs  in  the  first,  second, 
or  third  week  after  the  patient  comes  under  treat- 
ment, its  immediate  cause  being  cardiac  failure. 

Treatment. — In  simple  purpura  no  special 
treatment  is  required  beyond  rest  in  bed,  with  the 
administration  of  arsenic  or  iron.  In  the  arthritic 
form  anti-rheumatic  treatment  is  commonly  adopted, 
though  the  benefit  derived  is  doubtful.  More  im- 
portant is  the  maintenance  of  prolonged  rest  in  bed 
in  view  of  the  strong  tendency  to  recurrence.  In 
Henoch's  purpura  the  pain  generally  necessitates 
the  use  of  opium.  When  haemorrhage  becomes  a 
danger,  as  in  Werlhof's  disease,  calcium  chloride, 
ergot  and  ergotin,  sulphuric  acid,  acetate  of  lead, 
or  turpentine  must  be  tried,  but  they  frequently 
fail  to  produce  any  effect.  In  the  febrile  form  also 
these  drugs  have  little  or  no  value,  and  neither 
quinine  nor  anti-streptococcic  serum  has  any  in- 
fluence on  the  temperature.  In  fact,  in  the  severe 
forms  of  purpura  there  is  little  to  be  done  beyond 
combating  the  cardiac  weakness  by  stimulants, 
strychnine,  and  the  inhalation  of  oxygen. 

Herbert  P.  Hawkins. 

PURRING  TREMOR  or  THRILL.— Synon.  : 
Fr.  Fremissement  Cataire  ;  Ger.  Schnurrcti.  — A 
physical  sign  felt  by  the  hand  applied  over  the 
heart  or  vessels  in  certain  conditions,  resembling 
the  sensation  conveyed  by  the  purring  of  a  cat.  See 
Physical  Examination. 

PURTON,  in  Wiltshire.— Saline  waters,  con- 
taining iodine.    See  Mineral  Waters. 

PURULENT  INFECTION  Infection  from  the 

absorption  of  pyococci,  introduced  from  without,  or 
formed  within  the  body.    See  Pyemia. 

PUS. — See  Inflammation  ;  and  Abscess. 
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PUSTULE.  —  Synon.  :  Fr.  Pustule;  Ger. 
Ihtstel. — A  small  abscess  in  the  skin.  \'esicles 
originally  containing  serum  are  also  apt  to  become 
pustules  if  infected  by  pyogenic  bacteria. 

PUSTULE,  MALIGNANT.  —  Synon.  :  An- 
thrax ;  Fr.  Charbon  ;  Ger.  Mihhi-aiid. 

Nomenclature. — Under  this  head  will  be  con- 
sidered the  various  effects  of  poisoning  by  the 
Bacillus  antkracis.  Various  names  are  employed  to 
designate  the  different  clinical  forms,  both  in  man 
and  animals.  These  names  were  derived  from  pro- 
minent features  of  the  disease,  or  from  its  supposed 
origin  before  the  real  cause  was  discovered. 

In  bovine  animals,  the  great  swelling  of  the 
spleen  led  to  the  names  of  '  Splenic  fever,'  '  Splenic 
apoplexy,'  mal  de  7-ate,  IMilzhrand,  &c.  From  the 
peculiar  characters  of  the  external  lesion  in  man, 
and  less  frequently  in  animals,  the  terms  '  malignant 
pustule,'  'anthrax,'  'contagious  carbuncle,'  &c., 
were  derived.  The  especial  liability  of  those 
engaged  in  certain  occupations,  especially  those  in- 
volving exposure  to  contagion,  led  to  the  names 
of  'wool-sorter's  disease,'  'hair-comber's  disease,' 
&c.  In  like  manner,  the  disease  as  affecting  animals 
has  received  special  names. 

The  Bacillus  anthracis  {bacteridic  du  charbon  ; 
Mihbraiidbacillus),  as  seen  in  the  blood  of  an 
animal  affected  with  the  disease,  occurs  in  the  form 
of  comparatively  large  rods,  whose  thickness  is 
about  f2  yu  to  I '5  p.,  and  whose  length  is  generally 
about  the  diameter  of  a  red  corpuscle,  though  both 
shorter  and  much  longer  forms  are  seen  (see 
Coloured  Plate,  p.  123).  It  is  non-motile.  The 
rods  may  be  present  in  enormous  numbers,  some- 
times appearing  to  equal  the  red  corpuscles  in 
number.  In  the  blood  and  in  the  spleen  the  rods 
occur  singly,  or  two  or  three  may  be  joined  end  to 
end,  but  long  chains  are  not  usually  found.  In 
the  pleural  exudate  and  in  similar  fluids,  as  well 
as  in  cultivations  outside  the  body,  the  organism 
grows  into  long  filaments,  which  may  be  shown  to 
be  made  up  of  a  large  number  of  individual  bacilli. 
The  rods  have  slightly  rounded  or  nearly  square 
extremities,  and  their  protoplasm  has  a  homogeneous 
or  slightly  granular  appearance,  but  spores  are  not 
usually  found  in  the  bacilli  within  the  living  body. 

Cultivation,  Ss'c.  —  The  anthrax-bacillus  can 
readily  be  cultivated  outside  the  body  on  all  the 
ordinary  media.  It  grows  at  ordinary  temperatures, 
but  much  better  about  35°  C. ,  the  limits  of  growth 
being  generally  given  at  l2°-45°  C.  On  certain 
media  its  growth  has  a  characteristic  appearance. 

In  puncture-cultivations  in  peptone-gelatine  the 
growth  appears  along  the  needle-track  as  a  some- 
what whitish  line  from  which  fine  lateral  offshoots 
spread  out  horizontally  in  the  medium,  these  also 
in  their  turn  giving  off  lines  of  growth,  so  as  to 
produce  an  appearance  which  has  been  compared 
to  bunches  of  fine  bristles.  The  lateral  stems  are 
longest  near  the  surface  of  the  gelatine.  Later, 
liquefaction  begins  at  the  surface  and  spreads  down- 
wards, so  that  the  characteristic  features  are  lost, 
and  the  growth  appears  as  a  white  flocculent  mass 
at  the  junction  of  the  fluid  and  solid  portions.  In 
plate-cultivations  minute  white  colonies  appear, 
which,  on  reaching  the  surface  of  the  gelatine, 
cause  a  little  area  of  liquefaction  around  them.  If 
these  superficial  colonies  are  examined  with  a  low- 
power  lens,  the  periphery  is  found  to  have  an 
appearance  like  masses  of  curly  locks  of  hair,  the 


centre  of  the  colony  being  denser.  The  appearance 
is  due  to  the  growth  of  the  organism  in  wavy  bun- 
dles of  long  parallel  filaments,  which  in  the  centre 
of  the  colony  are  interwoven  and  massed  together. 
On  potatoes  the  growth  is  abundant,  and  appears 
as  a  thick  cream-like  mass,  which  remains  chiefly 
localised  and  has  little  tendency  to  spread  on  the 
surface.  The  growth  on  other  media  presents 
nothing  characteristic.  The  bacillus  also  flourishes 
well  in  broth  and  other  liquid  media. 

Growth  takes  place  freely  only  in  the  presence  of 
oxygen,  and  best  on  a  neutral  or  slightly  alkaline 
medium.  The  bacilli  can  be  coloured  readily  by 
Gram's  method,  and  by  the  various  simple  aniline 
stains. 

Anthrax-bacilli  in  the  spore-free  condition  have 
comparatively  little  resisting  power  to  chemical 
antiseptics,  &c.  When  dried  they  are  generally 
found  to  be  dead  after  a  few  days,  and  they  soon 
die  in  fluids  in  the  presence  of  putrefactive  bacteria. 
They  are  very  rapidly  killed  by  moist  heat  at 
65°  C.,  and  by  a  l-per-cent.  solution  of  carbolic 
acid  ;  the  action  of  the  gastric  juice  is  also  rapidly 
fatal  to  them,  and  they  are  therefore  generally  killed 
in  their  passage  through  the  stomachs  of  animals. 
The  spores,  on  the  other  hand,  show  a  remarkable 
tenacity  of  life.  They  can  be  kept  in  the  dry  state 
for  an  almost  indefinite  period  of  time,  and  still  be 
capable  of  growth  when  placed  in  suitable  con- 
ditions. Dry  heat  at  140°  C.  must  be  applied  for 
several  hours  in  order  to  kill  the  spores  with  cer- 
tainty, and  they  may  be  placed  in  a  5-per-cent. 
solution  of  carbolic  acid  for  a  considerable  time 
without  being  killed.  Unlike  the  bacilli  in  the 
spore-free  condition,  they  can  pass  through  the 
stomach  unaltered,  and  thus  reach  the  intestine  in  a 
virulent  condition. 

Relations  to  ttie  disease. — When  inoculated  into 
susceptible  animals  (such  as  mice,  rabbits,  guinea- 
pigs,  &c. )  even  in  the  minutest  quantities,  this 
organism  causes  a  rapidly  fatal  disease.  The  bacilli 
generally  soon  reach  the  blood,  and  rapidly  multiply, 
so  that  they  may  be  present  in  enormous  numbers  ; 
in  the  spleen  also  they  are  very  numerous  in  some 
animals,  and  this  organ  in  most  animals  shows 
marked  enlargement.  Death  generally  takes  place 
in  one  or  two  days.  The  other  post-mortetn  changes 
are  chiefly  those  of  a  severe  septicaemia — congestion 
and  cloudy  swelling  of  organs,  and  often  small 
haemorrhages,  which  are  in  many  cases  associated 
with  plugging  of  the  capillaries  with  small  masses 
of  the  bacilli.  At  the  seat  of  inoculation  there 
may  be  inflammatory  a-dema,  with  extravasation  of 
blood  ;  or  there  may  be  little  change.  In  sections 
of  the  tissues  the  bacilli  are  found  in  enormous 
numbers  in  the  capillaries  (in  comparatively  small 
numbers  in  the  larger  vessels) ;  in  fact,  so  numerous 
are  they  in  the  capillaries  of  the  kidneys,  liver, 
intestines,  peritoneum,  and  lungs,  that  in  stained 
specimens  these  may  appear  as  if  injected  with  a 
coloured  material.  Animals  may  be  infected  by 
inhalation  either  of  the  bacilli  or  their  spores,  the 
former  generally  producing  a  pneumonic  condition, 
whereas  the  latter  may  be  rapidly  absorbed,  and 
produce  a  general  infection  with  comparatively  little 
local  change.  Infection  by  the  spores  may  also 
take  place  by  the  intestinal  tract,  and  this  is  pro- 
bably the  common  mode  in  the  natural  disease  in 
sheep  and  cattle.  The  modes  of  infection  in  the 
human  subject,  and  the  lesions  produced,  are  de- 
scribed below.     Certain  animals  enjoy  a  natural 
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immunity  against  the  action  of  the  anthrax-bacillus, 
for  example,  adult  dogs,  white  rats,  many  birds, 
and  frogs  ;  though  the  susceptibility  may  be  modi- 
fied by  altered  conditions  nf  temperature. 

In  view  of  the  enormous  numbers  of  bacilli  which 
may  be  present  in  the  blood,  it  was  formerly 
thought  that  their  effects  were  produced  partly 
mechanically,  and  partly  by  their  using  up  the 
oxygen  of  the  blood.  And  though  they  may  act  in 
both  of  these  ways,  it  is  now  known  that,  in  common 
with  other  pathogenic  bacteria,  the  anthrax-bacilli 
produce  specific  toxins.  For  further  details  on  the 
toxins  and  antitoxins,  see  Antitoxins;  Im- 
munity ;  and  Toxins. 

Anthrax  is  of  very  wide  distribution  throughout 
the  world,  especially  affecting  cattle,  deer,  sheep, 
goats,  and  allied  animals  ;  less  frequently  horses. 
But  it  can  be  communicated  to  nearly  all  animals 
by  inoculation,  and  even  to  some  birds  and  am- 
phibia. Of  mammals,  herbivora  are  especially 
susceptible  ;  while  carnivora  are  with  difficulty 
inoculated,  except  when  young.  Rodents  are 
highly  susceptible,  and  hence  are  commonly  used 
for  test-inoculations. 

Although  apparently  endemic  in  certain  regions, 
there  can  be  little  doubt  that  this  is  due  to  the  great 
persistence  of  the  contagium  by  means  of  its  spores, 
and  that  the  recurrence  of  outbreaks  in  cattle  is  due 
to  the  careless  disposal  of  carcasses  of  animals 
which  have  died  of  the  disease. 

In  man,  the  disease  is  usually  traceable  directly 
to  inoculation  from  the  fresh  carcass,  or  from  parts, 
such  as  the  skin  or  hair,  which  have  been  kept  in  a 
dry  state.  Hence  butchers,  shepherds,  and  stock- 
men, who  flay  the  carcass  or  bury  it,  are  most 
commonly  its  victims  from  the  more  direct  mode 
of  inoculation  ;  while  wool-packers  and  sorters, 
horsehair-cleaners,  workers  in  felt-manufactories, 
furriers,  tanners,  and  the  like,  are  exposed  to  the 
less  direct  form.  In  rarer  instances  no  such  mode 
of  contagion  can  be  traced,  and  it  is  probable  that 
in  these  the  poison  has  been  conveyed  by  flies,  or 
similar  agencies.  The  flesh  of  the  dead  animals 
can  rarely  be  suspected,  unless  it  is  eaten  raw  or 
very  imperfectly  cooked.  Even  then,  as  we  know 
from  experiment,  large  quantities  of  the  bacillus  or 
its  spores  may  do  no  harm.  Butter  and  milk  are 
alleged  by  Heusinger  to  be  possible  carriers  of  the 
poison.  Nor  is  it  improbable  that  the  use  of  water 
which  has  been  contaminated  by  wool-waste,  bone- 
dust,  or  other  substances,  may  convey  contagion 
to  cattle.  But  none  of  these  modes  is  proved  to  be 
common  in  man,  and  the  spread  of  contagion  from 
one  human  subject  to  another  is  extremely  rare. 

It  will,  however,  be  shown  that  in  man  the 
disease  may  be  acquired  either  by  inoculation  or  by 
inhalation  of  the  dust  containing  the  spores  of  the 
bacillus,  perhaps  also  by  swallowing  them. 

Description. --The  form  of  the  disease  depends 
on  the  mode  of  entrance,  and  may  be  internal  or 
external. 

Anthr'ax  in  Cattle. ^This  may  be  briefly 
described,  as  of  importance  in  relation  to  man. 
Whereas  in  some  animals  there  are  marked  external 
manifestations,  either  pustular  or  of  the  nature  of 
diffuse  phlegmonous  swellings,  with  glandular 
enlargement,  such  conditions  are  rare  in  cattle.  In 
them  there  may  be  not  only  no  external  changes, 
but  even  few  perceptible  symptoms.  Only  for  a 
few  hours  before  death  may  there  be  evident  languor, 
loss  of  appetite,  and  then  stupor.    But  sometimes 


animals  may  be  found  dead  in  the  morning  which 
had  been  apparently  well  the  night  before.  If, 
however,  they  are  carefully  observed,  it  is  usually 
found  that  there  is  marked  rise  of  temperature, 
followed  by  coldness  and  lividity  before  death. 

On  examining  the  carcass,  the  blood  is  often 
found  fluid,  and  may  be  dark  in  colour.  Sometimes 
there  are  glandular  swellings  and  inflammatory 
oedema,  especially  around  the  pharynx,  cesophagus, 
and  stomach.  But  these  are  more  frequently 
absent,  and  there  are  only  scattered  haemorrhages 
here  and  there,  especially  in  the  lungs  and  heart- 
wall,  and  sometimes  in  the  submucous  tissues. 

The  most  constant  and  characteristic  condition  is 
the  enormous  swelling  of  the  spleen,  which  is  en- 
gorged with  blood,  and  readily  breaks  down  on 
slight  handling.  This  splenic  enlargement,  be  it 
remembered,  is  constant  only  in  cattle,  and  may  be 
entirely  absent  in  other  animals,  or  very  slight  and 
irregular. 

Microscopical  examination  shows  enormous 
numbers  of  anthrax-bacilli  in  the  blood,  especially 
in  the  spleen,  lungs,  and,  next  in  frequency,  in  the 
capillaries  of  the  glomeruli  of  the  kidneys,  and 
sometimes  in  the  liver.  In  these  organs  many  of 
the  capillaries  may  appear  to  be  completely  filled 
at  parts  with  bacilli. 

It  is  very  important  to  bear  in  mind  that  this 
abundance  and  this  distribution  of  the  bacilli  are 
very  inconstant  in  other  animals.  Only  guinea- 
pigs  show  a  similar  condition  with  any  constancy. 
In  other  animals  the  bacilli  may  be  few  and 
scattered,  being  found  especially  in  the  capillaries 
of  the  lungs  and  kidneys  ;  or  they  may  be  mainly 
limited  to  the  lymphatics,  including  the  glands  and 
lymph-cavities.  Hence,  while  all  parts  of  the 
body  of  cattle  which  have  died  of  the  disease  are 
actively  poisonous,  it  may  be  difficult  to  convey  the 
disease  from  other  animals  except  by  inoculation  of 
the  fluid  from  the  more  affected  parts. 

Moreover,  the  activity  of  the  bacillus  is  rapidly 
destroyed  by  decomposition,  so  that  no  results  may 
be  produced  by  inoculation  from  the  dead  animal 
when  decomposition  has  set  in,  unless  spore- 
formation  has  occurred.  This  is  also  true  of  the 
human  subject. 

Spore-formation  is  sometimes  alleged  not  to 
occur  during  life.  It  may,  however,  do  so  in  the 
kidney,  if  the  bacilli  pass  into  the  urinary  tubules, 
and  also  in  serous  exudations  in  the  pleura  and 
elsewhere,  either  before  or  very  speedily  after 
death. 

Destruction  of  the  carcasses  by  fire  or  by  deep 
burial  is  essential  to  prevent  infection  from  them. 

Anthrax  in  Man. — This  is  divisible  into  two 
primary  forms,  external  and  internal,  which  differ 
not  only  in  the  character  of  the  disease,  but  in 
mortality  and  treatment.  The  external  variety 
may  be  further  described  as  malignant  pustule 
proper ;  and  anthrax-ccdeina.  The  internal  form 
may  be  subdivided,  according  to  the  part  specially 
affected,  into  a  broncho-piilinonary  form,  of  which 
'  wool-sorter's  disease  '  is  the  type  ;  and  a  gastro- 
intestinal form.  There  may  also  be  cases  which 
do  not  come  strictly  under  either  of  these  heads, 
but  more  closely  resemble  the  disease  in  cattle,  and 
have  been  called  Antk? actemia. 

The  external  form,  malignant  pustule,  is  caused 
by  direct  inoculation  of  the  skin,  or  of  a  superficial 
mucous  membrane,  for  instance,  that  of  the  lip  or 
the  eye.    In  some  cases  there  is  only  present  an 
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intense  inflammatory  oedema,  which  spreads  like 
erysipelas,  and  causes  enlargement  of  the  corre- 
sponding lymphatic  glands.  It  is  like  the  condi- 
tion to  be  immediately  described,  differing  only  in 
the  absence  of  the  characteristic  pustule. 

Of  these  cases  of  so-called  anth>ax-a-den/a,  it 
need  only  be  said  that  some  may  not  be  due  to  the 
anthrax-bacillus,  but  to  the  bacillus  of  malignant 
ledema.  But  there  is  no  reason  to  doubt  that  a 
similar  condition  may  be  produced  by  the  anthrax- 
bacillus. 

Malignant  Pustule  Proper. — The  typical 
form,  malignant  pustule,  can  usually  be  traced  to 
direct  inoculation.  It  commences  as  a  small  red 
swelling  or  pimple  at  the  point  of  inoculation.  It 
may  give  rise  to  slight  irritation,  or  be  attended  by 
burning  or  itching,  but  may  be  absolutely  painless. 
It  occurs  commonly  on  the  face,  neck,  hand,  or 
arm,  that  is,  on  the  parts  most  exposed  to  direct 
inoculation  in  handling  a  carcass.  The  exact 
period  after  inoculation  at  which  it  appears  is 
variable,  owing  doubtless  to  the  presence  or  absence 
of  a  small  wound  :  it  may  be  from  a  few  hours  to 
two  or  three  days,  possibly  longer.  Once  formed, 
it  rapidly  extends,  so  that  in  a  few  hours  a  large 
red  swelling  may  be  present.  There  then  usually 
form  upon  the  surface  of  the  swelling  one  or  more 
vesicles,  which,  if  not  ruptured,  may  reach  a  con- 
sideralile  size  by  confluence.  By  this  time  a  more 
marked  localised  swelling  has  formed  ;  and  if  the 
vesicle  or  lileb  ruptures,  or  is  opened,  it  discharges 
a  watery  fluid,  either  clear  or  slightly  turbid,  and 
often  deeply  Ijlood-stained.  Beneath  the  vesicle  is 
a  dark-red  area,  which  usually  dries,  producing  a 
dark-brown  or  black  eschar,  seated  on  a  much 
raised,  angry  red,  indurated  base.  Further  vesicles 
frequently  develop  around  this  eschar  ;  they  often 
form  a  narrow  ring  surrounding  it.  The  central 
necrosed  area  enlarges,  and  by  this  time  a  wide- 
spread livid  red  area  and  extensive  brawny  a?dema 
extend  from  it,  sometimes  involving  the  whole  arm 
or  face.  The  corresponding  lymphatic  glands 
usually  enlarge,  often  to  a  great  degree,  forming  a 
dense  mass,  owing  to  the  surrounding  inflammatory 
fedema.  The  central  black  eschar  may  enlarge  till 
it  reaches  one-third  to  three-quarters  of  an  inch  in 
width  ;  and  if  the  patient  survives  it  may  still  be 
distinct,  seated  on  the  raised  indurated  inflamed 
base,  at  the  end  of  ten  days  or  more.  These  cha- 
racters will  be  explained  in  considering  the  micro- 
scopic changes. 

In  some  cases,  this  typical  lesion  is  indistinct, 
the  brawny  red  swelling,  with  some  irregular 
vesicles,  being  alone  observed.  When  recovery 
occurs,  the  swelling  subsides  more  or  less  rapidly, 
the  eschar  separates,  and  healing  takes  place 
rapidly  ;  but  the  swelling  of  the  glands  may  last  for 
some  time. 

Similar  carbuncular  swellings,  more  or  less 
typical  in  character,  have  also  been  observed, 
though  rarely,  after  an  internal  or  general  infection, 
and  not  as  the  result  of  local  inoculation. 

Microscopic  A)iatomy  of  tlie  Malignaiil  Fuifiile. 
The  descriptions  given  by  various  writers  of  the 
changes  seen  with  the  microscope  are  somewhat 
conflicting.  The  differences  are  partly  accounted 
for  by  the  different  site  or  stage  of  the  specimens 
examined.  P'rom  an  examination  of  numerous 
specimens  at  various  stages,  the  changes  appear  to 
be  fairly  constant  in  their  mode  of  evolution. 

In  the  early  stages  there  may  be  no  indication  of 


abrasion  of  the  skin,  and  it  is  probable  that  the 
virus  may  gain  access  by  the  hair-follicles.  There 
is  at  first  infiltration  of  the  corium,  with  inflamma- 
tory exudation,  especially  in  its  papillary  portion. 
The  epithelium  becomes  partially  separated,  and 
rises  in  the  form  of  vesicles,  as  in  an  ordinary 
blister,  the  deeper  layers  alone  remaining  attached. 
Bacilli  are  found,  though  scantily,  in  the  serous 
exudate. 

There  then  ensues  a  deeper-seated  exudation, 
penetrating  to  the  deeper  layers  of  the  skin.  This 
exudation  is  accompanied  by  hiemorrhage,  and  the 
tissue-elements  swell  and  undergo  rapid  necrosis. 
Both  the  epidermis  and  the  infiltrated  superficial 
layers  of  the  skin  necrose  and  form  a  coagulated 
mass,  which  constitutes  the  dark  central  area  of  the 
pustule.  Around  this  the  processes  of  vesication 
and  of  subjacent  hemorrhagic  infiltration  go  on 
spreading,  both  laterally  and  in  depth. 

When  fully  formed,  the  central  part  forms  a 
dense,  horny-looking,  blood-stained  mass  ;  beneath 
and  around  it  are  great  infiltration,  hremorrhages, 
and  commencing  necrosis.  Farther  out  there  is 
redema  and  great  vascular  engorgement,  often  with 
but  scanty  exudation  of  leucocytes. 

In  sections  stained  for  bacilli,  these  are  found 
almost  solely  in  the  vesicles  and  in  the  lymphatics 
around  the  necrosed  area.  They  occur  as  scanty 
clusters,  and  are  often  most  abundant  in  the  more 
superficial  lymphatics.  They  can  be  traced  for  a 
certain  distance  from  the  area  of  intense  inflamma- 
tion. Their  absence  in  the  necrosed  area  is  doubt- 
less explained  by  the  necrosis  in  which  they  share. 
They  have  occasionally  been  seen  in  large  numbers 
among  the  epithelial  cells  and  in  the  superficial 
layers  during  the  early  stages  of  infection. 

In  more  advanced  conditions,  leucocytic  infiltra- 
tion becomes  abundant  around  the  necrosed  area. 

Some  have  supposed  that  the  peculiar  characters 
of  the  pustule  are  due  to  the  presence  of  other 
micro-organisms,  which  aid  in  their  destruction 
and  in  the  necrosis  of  the  tissues.  It  cannot  be 
said  that  microscopical  examination  of  pustules  in 
the  earlier  stages  lends  much  support  to  this  view. 
They  point  rather  to  an  intense  irritant  action  of 
the  products  of  the  growth  of  the  bacteria  on  the 
tissues  and  vessels,  differing  markedly  from  their 
effects  as  seen  in  the  blood-vessels  of  the  cow,  in 
which  almost  no  such  action  is  apparent.  When 
the  surface  has  necrosed,  other  bacteria  do  no 
douVjt  enter,  but  they  do  not  usually  penetrate 
deeply  into  the  tissues. 

The  normal  limitation  to  tlie  lymphatics,  and 
their  scanty  number,  the  spread  mainly  in  the 
superficial  lymphatics,  and  the  early  and  intense 
protective  exudation  and  necrosis  which  they  ex- 
cite, are  all  favourable  to  recovery  ;  and  afford 
strong  grounds  for  the  avoidance  of  any  treatment 
which  will  break  through  these  natural  barriers  and 
produce  risk  of  contamination  of  the  blood. 

.Symptoms. — The  condition  of  the  patient  is 
very  varied.  Fven  in  cases  which  prove  fatal, 
there  may  be  few  or  no  general  symptoms  at  first, 
and  he  may  even  continue  at  work  with  a  large 
distinct  pustule  ;  or  there  may  be  only  a  slight 
degree  of  prostration,  with  a  little  fever.  In  some 
cases  recovery  ensues  without  the  development  of 
any  general  symptoms. 

More  commonly  the  development  of.the  pustule 
and  of  the  lymphatic  infection  are  attended  bv 
prostration,  fever,  and  some  of  the  symptoms  of 
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general  blood-poisoning.  The  exact  character  of 
the  symptoms,  which  will  be  more  fully  described 
under  the  head  of  '  Internal  Anthrax,'  appears  to 
depend  on  the  system  which  is  more  specially 
involved.  In  some,  gastro-intestinal  derangement, 
with  severe  vomiting,  is  prominent.  In  others, 
delirium,  convulsions,  and  coma  occur.  In  rarer 
cases,  the  course  resembles  that  of  the  bronchial 
form  to  be  described  later. 

The  temperature  is  said  by  some  not  to  be 
elevated.  This  may  possibly  be  true  in  some  cases 
in  which  there  is  no  general  infection,  but  it  is  not 
confirmed  by  cases  investigated  by  Spear  and  the 
writer,  or  by  the  numerous  medical  men  under 
whose  care  these  patients  were,  and  who  had  care- 
fully watched  other  cases.  The  elevation  may  be 
slight  at  first,  and  in  the  more  advanced  condition 
the  surface-temperature  may  be  subnormal  ;  but 
the  rectal  temperature  is  elevated.  It  may  rise 
to  from  loi°  to  105°  F.,  and  in  one  fatal  case  it 
rose  to  nearly  107°.  This  point  is  of  considerable 
importance  in  diagnosis. 

Recovery  may  take  place  without  special  treat- 
ment, even  where  severe  constitutional  symptoms 
have  supervened.  The  mortality  appears  to  be 
about  one  in  four  of  cases  treated  without  incision. 
Convalescence  may  be  rapid  and  complete,  or  pro- 
longed debility  may  result. 

In  some  cases,  the  diffuse  cellulitis  which  spreads 
from  the  seat  of  inoculation  may  be  followed  by 
suppuration,  either  diffuse  phlegmonous  infiltration 
or  localised  abscess,  especially  in  the  glands.  The 
occurrence  of  diffuse  phlegmonous  cellulitis  appears 
to  be  commoner  in  a  class  of  cases  in  which  the 
carbuncular  swelling  is  not  fully  developed,  but 
forms  only  a  small  swelling,  which  usually  vesicates. 
In  these  cases,  also,  blebs  may  form  more  widely 
over  the  inflamed  skin,  and  extensive  desquamation 
of  the  cuticle  may  accompany  recovery. 

Treatment. — When  any  local  lesion  forms  in  a 
person  who  is  known  to  be  exposed  to  infection, 
treatment  should  be  at  once  commenced.  If  small, 
the  pimple  should  be  incised  with  a  very  sharp 
knife,  and  suction  immediately  applied  by  means  of 
a  cupping-glass  or  artificial  leech  ;  the  part  should 
then  be  thoroughly  washed  with  a  strong  antiseptic, 
such  as  solution  of  biniodide  of  mercury  ( i  per  cent. ) 
in  excess  of  iodide  of  potassium,  or  corrosive  subli- 
mate of  the  same  strength,  preferably  'combined 
with  peroxide  of  hydrogen  to  prevent  coagulation. 

If  the  condition  is  evidently  anthrax,  or  there  has 
been  known  inoculation,  the  more  radical  method 
of  complete  excision  and  subsequent  cauterisation  is 
probably  desirable.  Of  the  various  methods  which 
may  be  used,  excision  is  perhaps  the  best,  if  it  can 
be  done  speedily  and  with  little  disturbance  of  the 
part ;  but  it  must  be  borne  in  mind  that  the  great 
risk  to  the  patient's  life  is  in  the  entrance  of  the 
bacilli  into  the  blood-stream,  and  that  the  greatest 
precautions  must  be  taken  to  avoid  this.  During 
the  operation  the  wound  should  be  kept  irrigated 
with  antiseptic  lotion,  preferably  biniodide  or  per- 
chloride  of  mercury,  i  in  5,000. 

Bleeding  from  the  wound  may  be  encouraged  by 
a  loose  bandage  above,  in  the  case  of  the  arm  or 
hand,  the  object  being  to  prevent  the  entrance  of 
bacilli  into  the  veins.  Arterial  bleeding  may  of 
course  be  controlled  in  the  usual  way.  Antiseptics 
should  be  speedily  applied.  Of  these,  strong 
carbolic  acid  or  fuming  nitric  acid  is  often  recom- 
mended ;  but  the  caustic  action  of  these  so  limits 


their  sphere  that  probably  sublimate  or  biniodide  is 
to  be  recommended,  except  where  a  caustic  action 
is  desired  owing  to  the  difficulty  of  complete  exci- 
sion, for  instance,  on  the  face.  For  a  dressing, 
biniodide  solution  i  in  3,000  to  5,000  in  30  per 
cent,  glycerine  in  water  is  especially  to  be  recom- 
mended ;  and  if  applied  on  several  layers  of  lint, 
covered  with  oiled  silk,  forms  a  sort  of  poultice 
which  aids  to  draw  out  the  lymph.  Some  recom- 
mend carbolic  acid  or  other  antiseptics,  but  these 
are  comparatively  ineffective.  Oozing  from  the 
wound  should  be  encouraged  rather  than  checked. 

The  diffuse  cellulitis  may,  if  necessary,  be  treated 
by  superficial  linear  incisions  or  scarifications,  the 
parts  being  immediately  washed  with  biniodide 
lotion,  I  in  2,000.  A  large  poultice  of  iodide-of- 
starch  paste,  to  which  a  solution  of  biniodide  of 
mercury  in  a  large  excess  of  potassium  iodide  has 
been  added,  in  such  proportion  as  to  make  the 
poultice  of  the  strength  of  I  in  3,000  of  biniodide, 
should  then  be  applied. 

The  rationale  of  this  treatment  lies  in  the  fact  that 
the  bacilli  lie  mainly  in  the  lymphatics  of  the  super- 
ficial layers  of  the  corium.  The  risk  of  promoting 
their  entrance  into  the  blood  must  always  be  borne 
in  mind.  Surgical  interference  is  therefore  to  be 
deprecated,  unless  the  disinfectant  treatment  can 
also  be  carried  out. 

Internally,  the  treatment  must  consist  in  support- 
ing the  strength,  especially  by  concentrated  animal 
diet,  and  perhaps  by  large  doses  of  quinine.  Stro- 
phanthus  should  be  given  if  the  heart's  action 
becomes  feeble. 

Internal  Anthrax. — This  term  is  more  strictly 
applicable  to  those  cases  in  which  the  starting-point 
is  internal,  usually  by  entrance  of  the  virus  into  the 
respiratory  or  alimentary  passages.  But  the  condi- 
tions which  follow  general  infection  from  an  external 
lesion  are  closely  analogous. 

Of  the  forms  which  internal  anthrax  assumes,  the 
bronchial  and  gastro-intestinal  are  the  most  typical. 
Internal  inoculation  may,  no  doubt,  occur  in  the 
mouth,  pharynx,  &c. ,  as  well  as  in  the  stomach  or 
intestine.  Some  have  supposed  that  there  may  be 
an  entrance  into  the  blood,  such  as  appears  to  occur 
in  cattle,  causing  a  general  blood-poisoning  without 
local  lesion.  But  the  practical  evidence  in  favour 
of  this  view  is  small,  and  it  is  very  doubtful  if  it  is 
really  true  of  cattle. 

In  those  exposed  to  infection  by  the  inhalation  ot 
dust  charged  with  anthrax-spores,  as  wool-sorters, 
the  form  of  disease  is  usually  bronchial.  In  all  the 
cases  investigated  by  the  writer  this  was  the  form 
observed  ;  and  further  investigation  of  wool-sorter's 
disease  by  others  since  that  time  has  fully  confirmed 
the  observations  then  made,  both  as  to  the  form  of 
disease  and  the  microscopic  lesions. 

I.  Bronchial  Form.  —  Wool-sorter's  Dis- 
ease. — In  this  form  inoculation  takes  place  by 
the  inhalation  of  dust  from  wool  or  hair  containing 
the  spores  of  the  anthrax-bacillus.  The  site  of 
inoculation  is  in  the  lower  part  of  the  trachea  and 
the  large  bronchi.  Local  lesions  closely  resembling 
those  of  malignant  pustule  are  here  produced  in 
the  mucous  membrane,  and  thence  the  virus  spreads 
by  the  lymphatics  to  the  bronchial  and  mediastinal 
glands.  These  become  greatly  swollen,  and  often 
the  seat  of  haemorrhages.  Thence  infection,  with 
intense  inflammatory  oedema,  spreads  to  the  con- 
nective tissue  of  the  mediastinum,  and  possibly  up- 
wards to  the  neck,  to  the  root  of  the  lungs,  and 


PUSTULE,  MALIGNANT 


1373 


sometimes  to  the  pericardium.  Although  the  pleurae 
are  rarely  inflamed,  the  pleural  sacs  become  filled 
with  serum,  and  the  lungs  collapse.  Such  are  the 
constant  lesions.  But  the  virus  may  spread  to  other 
organs,  if  once  it  enters  the  blood,  and  may  then 
produce  haemorrhages  or  inflammatory  exudations 
in  them,  with  consequent  symptoms.  The  ali- 
mentary canal,  the  peritoneum,  the  brain  and 
its  membranes,  may  be  especially  affected.  But 
death  often  occurs  before  they  have  become  in- 
volved. 

Anatomical  Characters.  —  Marked  lividity 
is  common,  often  being  present  even  during  life. 
Some  swelling  may  be  seen  in  the  lower  part  of  the 
neck,  though  rarely.    The  blood  is  dark-coloured 
and  coagulates  imperfectly. 

On  opening  the  thorax,  some  emphysema  may  be 
present  in  the  anterior  mediastinum.  But  constantly 
there  is  seen  a  diffuse  infiltration  of  the  mediastinal 
tissues,  either  pale  and  gelatinous,  or  deeply  blood- 
stained, or  with  scattered  hfemorrhages.  Both 
pleural  cavities  contain  a  large  quantity  of  fluid,  if 
the  two  layers  were  not  previously  adherent  ;  the 
fluid  is  usually  pale  and  clear,  or  very  slightly  turbid. 
Rarely  it  is  blood-stained.  The  quantity  in  each 
pleura  may  be  from  two  to  four  pints.  The  serous 
membrane  is  usually  free  from  all  trace  of  inflam- 
mation, though  this  occurs  in  rare  cases.  The  peri- 
cardium also  often  contains  an  excess  of  fluid.  If 
inflammation  is  present,  it  rarely  extends  to  the 
epicardium. 

The  lungs  are  collapsed  ;  they  may  show  minute 
scattered  haemorrhages,  or  small  patches  of  broncho- 
pneumonia, but  this  not  commonly. 

The  mediastinal  and  bronchial  glands  are  greatly 
swollen,  and  the  haemorrhage  in  them  may  make 
them  look  like  clots.  Extensive  infiltration  of  the 
whole  of  the  connective  tissue  around  them  is  pre- 
sent, reaching  sometimes  up  into  the  neck. 

The  fluid  squeezed  from  this  tissue  may  contain 
bacilli,  but  both  here  and  in  the  pleural  fluid  they 
may  be  very  scanty. 

On  opening  the  trachea  and  bronchi,  they  are 
found  to  contain  blood-stained  frothy  fluid.  To- 
wards the  lower  part  of  the  trachea  and  in  the  main 
bronchi  the  mucous  membrane  is  irregularly  swollen 
and  blood-stained  in  patches.  In  addition,  haemor- 
rhages are  seen  in  the  mucous  membrane,  forming 
raised  spots.  This  condition  is  usually  limited  to 
the  main  bronchi,  but  may  extend  into  their  primary 
divisions. 

On  microscopical  examination,  the  most  marked 
changes  correspond  to  the  ha;morrhagic  areas.  The 
hemorrhage  lies  for  the  most  part  immediately  be- 
neath the  basement-membrane,  which  may  have 
ruptured,  the  blood  forming  a  layer  beneath  the  de- 
tached epithelium.  It  may  also  penetrate  deeply 
into  the  mucous  and  submucous  coats.  All  the 
tissues  beneath  and  around  are  infiltrated  with 
serum,  and  their  tissue-elements  thus  separated, 
but  not  usually  necrotic.  The  blood-vessels  are 
dilated,  but  leucocytic  emigration  is  scanty.  Dense 
masses  of  bacilli  are  found  in  the  exudation,  and 
escaping  to  the  surface.  They  also  surround  and 
extend  in  the  lymphatics,  perivascular  and  other, 
and  may  be  traced  in  them  to  the  deeper  lymphatic 
plexuses.  Similar  masses  of  bacilli  may  also  be 
seen  in  the  superficial  layers  of  the  mucosa,  where 
as  yet  little  or  no  inflammation  has  occurred.  They 
often  lie  immediately  beneath  the  basement-mem- 
brane.    Little  or  no  catarrhal  change  is  seen,  the 


epithelium  simply  desquamating  ;  it  catarrh  is  pre- 
sent, it  is  usually  of  older  date. 

In  the  bronchial  glands,  the  condition  is  often 
masked  by  the  extensive  hemorrhage.    Bacilli  are 


I'lC.  I. — Aiithrax-Jl.icilli.  a.  In  lie.trt-wall  ol  a  cow. 
d.  In  the  pulmonary  capillaries  of  a  cow.  c.  In  the 
human  bronchial  mucous  membrane,  in  a  case  of  '  wool- 
sorter's  disease. '    X  800  diam. 


found,  often  scantily,  especially  in  the  lymph- 
sinuses  of  the  cortex.  Sometimes  they  are  very  abun- 
dant, and  may  then  also  appear  in  the  capillaries. 


Fig.  2. — Bacilli  from  the  fluid  exuded  from  the  lung  in  a 
case  of  internal  anthrax.  a.  Red  blood-corpuscles. 
i  and  c.  Large  granular  corpuscles  from  the  lung. 
</.  Bacilli  of  various  lengths,  containing  highly  refracting 
granules,  or  fully  formed  spores,     x  about  700  diam. 

In  the  lungs,  scattered  patches  of  ha;morrhage 
may  be  present,  mainly  due  to  the  inhalation  of' 
blood  from  the  bronchi.  These  may  also  produce 
areas  of  lobular  collapse  and  broncho-pneumonia. 
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But  for  the  most  part,  nothing  but  the  general 
collapse  and  congestive  oedema  are  found  in  the 
lungs,  and  bacilli  are  often  not  to  be  discovered, 
except  here  and  there  in  the  lymphatics  near  the 
root.  This  common  absence  of  bacilli  in  the  pul- 
monary capillaries  proper  is  in  marked  contrast 
with  the  condition  usual  in  cattle. 

In  other  organs,  the  changes  are  diverse,  and 
may  be  absent.  There  is  not  usually  much  cloudy 
swelling  or  other  indication  of  septicfemia,  though 
they  may  be  present.  Minute  hemorrhages  are 
often  apparent  ;  or,  in  the  pia  mater,  and  generally 
in  serous  membranes,  diffuse  extravasations.  In 
the  stomach  and  intestines  submucous  exudation 
and  scattered  hemorrhage  may  occur. 

For  the  most  part,  the  spleen  is  but  slightly 
swollen.  Examination  of  the  blood  and  of  other 
organs,  such  as  the  kidney,  in  which  bacilli  are 
commonly  abundant  in  many  animals,  is  usually 
attended  with  negative  results,  though  in  some 
cases  bacilli  may  be  found  by  careful  search.  In- 
oculation with  these  parts  or  with  the  blood  may 
also  produce  no  effect.  But  if  susceptible  animals 
are  inoculated  with  the  bronchial  fluid,  or  other  parts 
which  contain  bacilli,  typical  anthrax  is  produced. 

The  lesions  in  the  trachea  and  bronchi  are  essen- 
tially similar  to  the  skin-lesion  in  malignant  pustule, 
allowing  for  difi'erences  in  structure. 

The  multiple  nature  of  the  lesion  in  the  bronchi 
and  trachea  is  no  doubt  explained  by  the  ready 
spread  of  the  bacilli  in  the  lymphatics  of  the  mucous 
membrane,  and  by  secondary  inoculation  with  the 
bacil'i  exuded  on  its  surface. 

The  pleural  exudation,  which  forms  so  constant 
a  feature  in  typical  cases,  usually  without  any  in- 
flammation of  the  serous  membrane,  is  probably 
due  to  the  enormous  and  rapid  obstruction  of  the 
lymph-channels  in  the  glands  and  mediastinum. 
The  swelling  and  obstruction  of  the  bronchi  must 
also  aid  the  collapse  of  the  lungs,  by  preventing 
the  entrance  of  air. 

A  knowledge  of  these  facts  is  of  essential  im- 
portance in  relation  to  treatment. 

Symptoms  and  Course. — While  presenting 
considerable  variety  in  the  additional  symptoms 
and  mode  of  termination,  nearly  all  cases  present 
characteristic  features  due  to  the  peculiar  lesions 
just  described.  To  these  may  be  added  the  effects 
of  nerve-irritation,  especially  of  the  phrenic  nerves, 
the  vagi,  and  the  cardiac  and  pulmonary  plexuses. 

Only  the  more  important  of  the  clinical  pheno- 
mena will  be  described.  The  earlier  symptoms 
are  usually  great  lassitude,  chilliness,  sometimes 
with  rigors,  and  mental  depression,  sometimes  with 
insomnia.  Headache,  dizziness,  and  nausea  are 
often  present.  Vomiting  may  occur  early,  and  be 
a  prominent  symptom,  possibly  due  to  the  nerve- 
irritation  above  mentioned.  With  these  or  other 
symptoms  there  is  commonly  complained  of  at  an 
early  period  a  peculiar  sense  of  constriction  of  the 
chest,  especially  at  the  lower  part,  and  a  want  of 
breath.  This  is  sometimes  accompanied  by  marked 
pain  or  cramp-like  feeling,  and  is  aggravated  by 
exertion.  Cramps  and  tingling  sensations  in  the 
limbs,  palpitation,  flushings,  and  perspirations  may 
occur. 

After  a  period  varying  from  one  to  five  days, 
during  which  there  may  be  intervals  of  improve- 
,  ment,  there  ensue  more  severe  symptoms,  and  the 
patient  has  to  leave  work  and  often  to  take  to  bed. 
These  more  pronounced  symptoms  include  greatly 


increased  prostration,  accelerated  and  difficult 
respiration,  usually  rise  of  temperature,  and  a  rapid 
and  feeble  pulse.  In  addition,  the  sense  of  painful 
constriction  of  the  chest  is  often  marked.  Cough, 
which  may  be  slight  or  almost  absent  at  first,  now 
usually  becomes  marked  ;  it  is  dry,  hacking,  and 
painful.  The  sputa  are  usually  scanty,  frothy,  and 
blood-stained,  but  may  become  abundant  and 
hcemorrhagic.    Bacilli  may  be  found  in  the  sputa. 

Sometimes  death  occurs  from  syncope  within 
twenty-four  hours  after  the  patient  gives  up  work, 
nothing  but  the  dyspnoea  and  cyanosis  being 
observed. 

More  commonly  the  dyspnoea  and  cyanosis  in- 
crease, the  face  becomes  pallid  or  livid,  the  pulse 
and  respiration  are  accelerated,  and  the  general 
symptoms  become  more  marked.  Headache  is 
sometimes  intense  ;  vomiting  may  be  frequent  and 
urgent,  and  indications  of  the  involvement  of  other 
organs  show  themselves.  Of  these,  gastro-in- 
testinal  irritation  is  frequent  ;  there  may  be  severe 
colic  ;  hsemorrhage  from  the  bowels  may  occur, 
though  infrequently.  In  fact,  the  disease  may 
assume  the  gastro-intestinal  form.  Or  the  cerebral 
or  spinal  centres  may  be  especially  involved  ;  hence 
delirium  and  somnolence,  more  rarely  convulsions 
or  tetanic  spasms.  Death  may  be  preceded  by- 
coma,  or  the  patient  may  be  conscious  to  the  last. 

In  many  cases  scattered  hemorrhages  in  the 
skin  or  subcutaneous  tissue,  or  diffuse  discolourations, 
are  observed  during  life,  but  they  may  be  entirely 
absent.  In  rare  cases  typical  carbuncles  have  been 
observed.  Remissions  sometimes  occur,  to  be 
followed  by  more  marked  prostration.  In  nearly 
all  cases,  even  if  the  temperature  is  high,  there  is 
great  coldness  of  the  extremities,  with  indications 
of  asphyxia. 

The  range  of  temperature  is  very  variable,  and  it 
shows  also  marked  oscillations  ;  but  observations 
on  the  surface-temperature  are  not  reliable,  owing 
to  the  great  chilling  of  the  surface. 

Of  the  physical  signs,  those  of  pleural  effusion 
are  the  n>ost  marked,  but  the  etfusion  sometimes 
occurs  very  rapidly,  and  may  not  appear  till 
shortly  before  death.  Bronchitic  sounds,  &c. ,  may 
of  course  also  be  present. 

Even  when  severe  symptoms  have  developed, 
recovery  may  take  place.  In  the  cases  collected  by 
Spear,  four  out  of  twenty-three  recovered.  And  in 
many  cases  which  presented  marked  initial  sym- 
ptoms, and  from  their  relations  to  infection  were 
in  all  probability  cases  of  the  disease,  the  more 
severe  symptoms  did  not  develop.  In  some, 
secondary  changes  in  the  lungs  appear  to  have 
caused  death  at  a  much  later  period. 

Death  usually  occurs  within  from  two  to  six  days 
from  the  onset  of  marked  symptoms.  Eleven  of 
the  twenty-three  cases  mentioned  died  within  three 
days.  Only  two  died  at  eight  days,  and  these  from 
septic  complications. 

When  recovery  occurs,  convalescence  is  often 
very  prolonged. 

Treatment. — Prophylactic  measures  are  by  far 
the  most  important.  Of  these  the  careful  separa- 
tion and  disinfection  by  superheated  steam  of  all 
wool  or  hair  which  shows  suspicious  characters, 
such  as  excess  of  blood-staining,  dirt,  &c.,  or  which 
comes  from  districts  where  anthrax  is  common,  are 
of  prime  importance.  The  characters  and  origin  of 
such  wool  or  hair  are  well  known  to  those  engaged 
in    such    trades.     Next   in    importance  are  the 
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thorough  ventilation  of  the  rooms  in  which  the 
wool  is  sorted,  and  the  greatest  care  in  washing 
the  hands,  changing  the  clothes,  &c.  The  effect 
of  such  precautions,  which  were  first  enforced  in 
1884,  has  been  to  reduce  the  mortality  from  the 
disease  in  the  Bradford  district  to  two  per  annum 
during  the  years  from  1884  to  1S90  inclusive  ; 
whereas  in  the  period  of  ten  months  at  the  time 
of  our  inquiry  in  1879-80  there  were  nine  cases  of 
malignant  pustule  with  two  deaths,  and  twenty- 
three  cases  of  internal  anthrax  with  nineteen  deaths. 

Of  the  treatment  to  be  adopted  when  the  fully 
pronounced  symptoms  are  present,  little  can  be 
said.  The  evacuation  of  the  fluid  from  the  pleura;  is 
certainly  indicated,  and  the  internal  administration 
of  strong  meat-broths,  stimulants,  and  cardiac  tonics, 
especially  strophanthus.  But  when  once  the  virus 
has  entered  the  blood,  it  is  probable  that  little  can 
be  done  beyond  dealing  with  complications  as  they 
arise. 

Prophylactic  inoculation  does  not  appear  to  be 
applicable  to  man.  Moreover,  it  does  not  appear 
that  one  attack  affords  protection  in  man,  since  in- 
ternal anthrax  has  been  fatal  in  some  who  have  suf- 
fered previously  from  malignant  pustule.  For  some 
points  bearing  on  the  subject  of  protective  inocula- 
tion, and  the  toxins  and  antitoxins  of  anthrax,  set' 
Immunity. 

2.  Gastro-lntestinal  and  other  Forms. — 

Of  the  other  forms  of  internal  anthrax  it  need  only 
be  said  that  they  appear  to  be  far  rarer,  and  that 
their  symptoms  and  treatment  correspond  with 
those  described  above,  when  they  occur  as  compli- 
cations of  the  bronchial  form.  A  few  cases  are  on 
record  in  which  the  disease  has  followed  eating  parts 
of  animals  which  have  died  from  anthrax,  as  flesh, 
liver,  &c.  In  these  cases  lesions  were  found  in  the 
stomach,  intestines,  &c. ,  corresponding  to  those 
described  in  the  bronchi  in  wool-sorter's  disease  ; 
the  mesenteric  glands  showing  a  condition  resem- 
bling that  of  the  bronchial  glands. 

The  symptoms  in  such  cases  are  mainly  abdo- 
minal, and  the  disease  is  usually  rapidly  fatal. 

It  is  questionable  whether  many  of  the  cases 
which  have  been  described  as  gastro-intestinal,  or 
mycosis  intestinalis,  and  especially  where  there  is 
a  phlegmonous  gastritis,  are  not  due  to  other 
bacteria.  In  none  of  the  cases  which  the  writer 
has  examined  have  anthrax-bacilli  been  found  ;  in 
some  only  micrococci  were  present  ;  in  others, 
bacilli  which,  though  bearing  a  superficial  resem- 
blance to  anthrax-bacilli,  proved  to  possess  entirely 
different  characters.  Microscopic  examination  and 
inoculation  of  animals  can  alone  decide  in  any 
particular  case.  W.  .S.  Greenfield. 

PUTRID  FEVER.— A  synonym  for  typhus  fever. 
See  TvpHUb  Fever. 

PY/CMIA  (iriov,  pus:  and  aitxa,  blood).— 
SVNON.  :  Purulent  Infection  :  Fr.  jyohc»iie  ;  Ger. 
Pyohdmie  ;  Pydinie. 

A  condition  of  blood-poisoning  which  gives 
rise  to  fever,  accompanied  either  fjy  severe  visceral 
inflammations  and  congestions,  or  by  certain  local 
lesions,  which  are  chiefly  venous  thrombosis,  em- 
bolic abscesses  in  the  viscera,  acute  suppurations  of 
the  serous  membranes  and  joints,  multiple  abscesses 
in  the  connective  tissue,  and  eruptions  upon  the 
skin.  The  disease  is  usually,  but  not  always, 
sequential  to  a  wound  or  injury. 


PYELITIS  (irueAos,  a  vessel). — Syno.v.  :  Fr. 
Pyelite  ;  Ger.  Niei-enheckenentziindung.  —  Inflam- 
mation of  the  pelvis  of  the  kidney.  See  Kidneys, 
Diseases  of,  p.  834. 

PYLEPHLEBITIS  (tti'/At),  gate  =  porta  ;  i^iA-f'iJ/,  a 
vein).  —  Inflammation  of  the  branches  of  the  portal 
vein,  often  associated  with  thrombosis.  .S^v  Portal 
Thrombosis. 

PYLORUS.— &v  Stomach,  Dilatation  of,  In- 
flammation of,  Malignant  Disease  (jf,  and  Neuroses 
of. 

PYOGENIC  BACTERIA.— While  nearly  all  the 
pathogenic  bacteria  possess  the  power,  under  cer- 
tain conditions,  of  initiating  purely  pyogenic  pro- 
cesses in  place  of  or  in  addition  to  their  specific 
lesions  (e.g.  Bacillus  tuberculosis  and  Pneumococ- 
cus),  there  are  a  few  organisms  which  commonly  ex- 
press their  pathogenicity  by  the  formation  of  pus  ; 
these  are  usually  grouped  together  under  the  title  of 
Pyogenic  Bacteria^  as  distinct  from  those  which 
only  occasionally  assume  a  pyogenic  role. 

The  most  important  of  the  pyogenic  bacteria  in 
point  of  frequency  are  the  Staphylococcus  pyogenes 
aureus,  the  Staphylococcus  pyogenes  citreus,  the 
Staphylococcus  pyogenes  albus,  and  the  Strepto- 
coccus pyogenes  longus  ;  next,  and  of  less  constant 
occurrence,  the  Bacillus  pyocyaneus,  the  Bacillus 
of  Ftiedlander,  and  the  Bacillus  coli  communis  ; 
and  lastly,  and  usually  in  certain  well-defined 
situations,  the  Gonococcus,  the  Koch-Weeks  bacil- 
lus, and  others. 

The  members  of  the  last  of  these  groups  will  be 
found  under  special  headings,  or  the  headings  of 
the  specific  diseases  with  which  they  are  causally 
associated. 

Staphylococcus  Pyogenes  Aureus. —This 
organism  occurs  in  pus  as  small  zoogloea-masses, 
each  containing  from  five  to  twenty  spherical 
bodies,  which  have  remained  in  close  apposition 
after  the  completion  of  the  process  of  fission. 
These  masses  of  cocci  are  arranged  for  the  most 
part  between  the  pus-cells,  but  occasionally  some 
may  be  demonstrated  within  the  cells.  The  in- 
dividual cocci  measure  from  0'6  to  0'9  m  in  diameter. 
They  stain  readily  with  all  the  liasic  aniline  dyes, 
and  retain  their  colour  perfectly  when  treated  bv 
Gram's  method.  The  Staphylococcus  aureus  is 
a  non-motile,  non-sporing,  liquefying,  facultative 
anaerobe,  readily  cultivated  upon  nutrient  media 
both  at  22°  C.  and  at  37-  C. — this  latter  being  the 
optimum  temperature.  Its  thermal  death-point  is 
58°  C.  In  spite  of  the  fact  that  spore-formation 
does  not  occur,  the  organism  possesses  considerable 
powers  of  resistance  ;  a  solution  of  perchloride  ot 
mercury  (I  :  1000)  does  not  efl'ectually  destroy  the 
coccus  in  24  hours,  while  a  solution,  five  times  as 
strong  (I  :  200),  of  the  same  germicide  requires 
from  fifteen  minutes  to  one  hour  to  efi'ect  its  de- 
struction. The  action  of  desiccation  and  light  are 
also  resisted  for  considerable  periods.  Cultivations 
upon  artificial  media  will  retain  their  vitalitv  for 
years.  The  chromogenicity  of  the  organism  is  best 
brought  out  in  cultivations  upon  solid  media,  which 
have  been  freely  supplied  with  oxygen  and  incu- 
bated at  a  temperature  of  24°  C. 

Cultural  Characteristics.  —  In  gelatine  'stab- 
culture  '  the  growth  at  first  shows  along  the  track 
of  the  needle  as  a  faint  whitish  line  composed  of 
minute  spherical  colonies,   discrete  or  confluent. 
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which  rapidly  increase  in  size.  By  the  end  of 
about  three  days  liquefaction  of  the  medium  begins 
to  form  a  broad  funnel  filled  with  turbid  gelatine. 
The  liquefaction  then  proceeds  rapidly,  some  of 
the  growth  sinking  to  the  apex  of  the  funnel  and 
gradually  becoming  bright  orange-yellow  in  colour. 
In  gelatine  '  shake-cultures  '  growth  occurs  uni- 
formly throughout  the  substance  of  the  medium, 
liquefaction  commencing  from  the  surface.  No 
formation  of  gas  takes  place  in  sugar-gelatine. 
In  bouillon  at  37°  C.  a  uniform  turbidity  of  the 
medium  is  observed  in  less  than  24  hours,  and 
may  be  accompanied  by  slight  pellicle-formation. 
Eventually  the  greater  part  of  the  growth  is  de- 
posited and  assumes  a  yellowish  tint.  The  indol- 
reaction  can  usually  be  obtained  in  from  48  to  72 
hours.  Upon  the  surface  of  nutrient  agar,  a  thick, 
spreading,  moist,  shining,  cream-coloured  layer 
forms,  which  afterwards  becomes  orange-coloured. 
Upon  the  surface  of  inspissated  blood-serum  the 
growth  resembles  that  upon  agar,  the  medium  not 
being  liquefied.  Litmus-milk  is  coagulated  by  the 
coccus  in  the  course  of  its  growth,  and  becomes 
strongly  acid  in  reaction.  Upon  sterilised  potato", 
especially  if  cultivated  at  the  ordinary  temperature 
of  the  laboratory,  the  coccus  produces  a  thick 
whitish  layer  which  soon  becomes  yellowish  in 
colour  and  finally  bright  golden. 

The  Staphylococcus  aureus  is  pathogenic  for  the 
rabbit  and  the  mouse  (especially  the  white  mouse), 
the  result  of  inoculation  varying,  among  other 
factors,  with  the  method  employed.  Subcutaneous 
injection  is  usually  followed  by  abscess-formation, 
sometimes  by  septicaemia.  Intravenous  injections 
if  the  dose  is  fairly  large,  usually  result  in  death 
from  general  septicaemia.  By  appropriate  means 
peritonitis,  meningitis,  arthritis  or  osteomyelitis  may 
te  produced. 

Staphylococcus  Pyogenes  Citneus.— This 
organism  differs  from  the  Staphylococcus  pyogenes 
aureus  only  in  the  production  of  a  lemon-coloured 
instead  of  an  orange  pigment.  It  is  said,  too,  that 
the  Staphylococcus  citreus  is  less  virulent  than  the 
aureus. 

Staphylococcus  Pyogenes  Albus. — This 
is  morphologically  identical  with  the  Staphylo- 
coccus aureus.  Culturally  it  only  differs  in  that 
its  growth  is  creamy-white.  Its  virulence,  as  a 
rule,  is  markedly  less  than  that  of  the  aureus. 

Streptococcus  Pyogenes  Longus.  — 
Synon.  :  Streptococcus  Erysipelatosus.  The 
Streptococcus  longus  occurs  in  pus  and  serum,  as 
chains  of  spherical  cocci,  but  sometimes  as  diplo- 
cocci,  lying  free  between  the  leucocytes,  and  never 
within  them.  The  chains  vary  in  length,  contain- 
ing from  ten  to  fifty  cocci,  and  are  frequently 
convoluted  ;  the  individual  organisms  are  usually 
small,  averaging  0-5  ix  in  diameter,  though  some 
are  occasionally  quite  twice  that  size,  the  latter 
being  probably  just  about  to  undergo  fission.  This 
streptococcus  stains  readily  with  the  basic  aniline 
dyes,  and,  like  the  pyogenic  staphylococci,  retains 
the  stain  after  treatment  by  Gram's  method.  The 
Streptococcus  longus  is  a  non-motile,  non-sporing, 
non-liquefying  facultative  anaerobe,  which,  under 
laboratory  conditions,  is  best  cultivated  at  the  tem- 
perature of  the  body  ;  it  will  also  grow  though  with 
difficulty  at  the  ordinary  temperature  of  the  room. 
Its  vitality  is  not  great,  cultivations  upon  artificial 
media  dying  out  in  the  course  of  a  few  weeks  ;  its 
virulence,  too,  is  quickly  lost,  and  in  like  manner 


its  resistance  to  germicidal  agents  is  but  slight — e.  g. , 
2-per-cent.  solution  of  phenol  is  sufficient  to  com- 
pletely destroy  the  Streptococcus  within  a  few 
minutes.    Its  thermal  death-point  is  54°  C. 

Cultural  Chai-acteristics. — Upon  the  surface  of 
nutrient  gelatine  a  scanty  growth  of  minute,  raised, 
hemispherical,  whitish,  opaque  colonies  appears  in 
48  to  60  hours.  The  colonies  are  scattered  and 
discrete,  and  increase  but  little  in  size  with  age. 
The  medium  is  not  liquefied.  Upon  the  surface  ot 
agar  the  colonies  remain  discrete,  and  closely  re- 
semble those  formed  upon  gelatine.  They  are, 
however,  larger,  more  opaque  and  greyish,  and  the 
base  of  each  colony  is  frequently  surrounded  by  a 
delicate  halo.  The  growth  upon  inspissated  blood- 
serum  is  similar  to  that  upon  agar.  Upon  the 
surface  of  potato,  the  growth  is  usually  described 
as  'invisible,'  and,  when  most  evident,  only 
appears  as  a  moist-looking  area.  In  bouillon, 
growth  occurs  as  fine  flocculi  which  settle  on  the 
most  dependent  part  of  the  wall  of  the  tube,  or 
sink  to  the  bottom  ;  the  supernatant  medium 
remains  clear.  The  indol-reaction  is  absent. 
Luxuriant  growth  takes  place  in  litmus-milk,  ac- 
companied by  an  acid  reaction  ;  clotting  may  or 
may  not  be  observed.  This  Streptococcus  is  patho- 
genic for  the  rabbit,  guinea-pig  and  mouse.  When 
injected  subcutaneously  a  local  abscess  is  usually  pro- 
duced, but  apparently  identical  races  of  streptococci 
differ  in  virulence  to  such  a  degree  that  the  result  of 
similar  inoculations  may  vary  from  a  transient 
erythema  to  death  from  streptococcic  septicjemia. 

Bacillus  Pyocyaneus.  —  The  Bacillus  pyo- 
cyaneus  was  first  isolated  from  blue  pus,  the  colour 
of  which  was  due  to  this  bacillus.  The  Bacillus 
pyocyaneus  occurs  as  short  slender  rods  with 
rounded  ends,  often  so  short  as  to  resemble  cocci  ; 
also  united  in  pairs  or  short  chains,  and  in  long 
threads.  Individual  elements  average  0-3  to  I  /n  in 
diameter  by  2  to  3  (U.  long  ;  are  actively  motile,  and 
each  rod  is  furnished  with  a  single  terminal 
flagellum.  The  bacillus  stains  well  with  all  the 
ordinary  aniline  dyes,  but  is  completely  decolourised 
wlien  treated  by  Gram's  method.  The  Bacillus 
pyocyaneus  is  a  non-3poring,  liquefying,  facultative 
anaerobe.  It  grows  readily  on  artificial  media  at 
the  room-temperature,  but  its  optimum  tempera- 
ture is  37°  C.  Its  thermal  death-point  is  reached 
at  55°  C.  The  formation  of  pigment  only  takes 
place  in  the  presence  of  oxygen  ;  at  least  two  pig- 
ments are  elaborated,  the  one  yellow,  pyoxanthose, 
the  other  blue,  pyocyanin,  and  to  these  pigments 
the  so-called  '  blue  pus  '  owes  its  colour. 

Cultural  Characteristics. — In  gelatine  plate- 
cultures  the  colonies  rapidly  develop  as  small  flat 
plaques,  having  a  dark  green  central  spot  surrounded 
by  a  delicate  radiating  lighter  zone,  the  surrounding 
medium  being  fluorescent.  Liquefaction  commences 
at  about  three  days  in  the  form  of  a  funnel.  In 
gelatine  stab-cultures  liquefaction  at  first  proceeds 
in  the  form  of  a  funnel,  the  liquid  gelatine  being 
turbid  and  fluorescent,  and  containing  whitish 
flocculi  in  suspension.  Later  the  liquefaction 
extends  to  the  edges  of  the  tube,  the  flocculi  sink 
and  the  liquid  portion  is  separated  from  the  solid 
gelatine  by  a  horizontal  line,  the  deeper  parts  of  the 
medium  away  from  the  air  lacking  the  fluorescence 
of  the  upper  portion.  Shake-cultivations  in  sugar- 
gelatine  do  not  give  rise  to  the  formation  of  gas. 
Upon  the  surface  of  agar  a  moist  whitish  layer 
develops,  which  later  becomes  greenish  in  colour, 
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while  the  medium  itself  is  fluorescent  and  appears 
green  by  reflected,  and  orange  by  transmitted  light  ; 
subsequently  this  colour  darkens  to  blue-green  or 
black.  Upon  the  surface  of  inspissated  blood-serum 
a  thick  moist  layer  appears,  dirty  white  at  first  but 
afterwards  becoming  brown,  and  the  medium  itself 
is  liquefied.  In  bouillon,  growth  occurs  as  a  uniform 
turbidity  accompanied  by  the  formation  of  a  delicate 
pellicle  of  a  light  greenish  colour.  The  indol- 
reaction  can  be  obtained  in  about  seventy-two 
hours.  Litmus-milk  is  at  first  clotted,  showing  an 
acid  reaction  ;  later  the  coagulum  is  dissolved. 
Upon  the  surface  of  potato  a  light  brown  or  green 
slimy  layer  is  formed  confined  to  the  needle-track, 
and  the  substance  of  the  medium  is  discoloured. 
The  Bacillus  pyocyaneus  is  pathogenic  for  the  rabbit 
and  the  guinea-pig.  Subcutaneous  inoculation  of  a 
small  dose  is  followed  by  local  abscess  ;  a  large  dose 
causes  oedema,  purulent  infiltration  of  the  tissues, 
and  death.  Intraperitoneal  injections  usually  cause 
death  in  from  twenty-four  to  thirty- six  hours  from 
general  septicremia. 

Bacillus  of  Frledlander.  -Synon.  :  Pneumo- 
Ijacillus. -  This  bacillus  was  first  isolated  from  the 
lung-tissue  in  a  case  of  lobar  pneumonia.  The 
bacilli,  as  seen  in  pus  and  sputum,  are  short  oval 
rods,  arranged  singly,  in  pairs,  or  even  in  short 
chains  of  from  four  to  eight  individuals  ;  occasion- 
ally bacilli  are  so  short  as  closely  to  approach  the 
spherical — so  closely  so,  in  fact,  that  the  organism 
was  originally  described  as  a  coccus.  Each  element, 
or  combination,  is  surrounded  by  a  clear  refractile 
space,  indicating  the  presence  of  a  capsule  similar 
to  that  possessed  by  the  pneumococcus,  and  capable 
of  demonstration  by  identical  staining-methods. 
When  cultivated  upon  artificial  media  the 
pneumobacillus  loses  its  capsule,  while  the 
variations  in  size  and  shape  of  the  rods  are  so 
marked  as  to  render  the  polymorphism  of  the 
organism  one  of  its  most  striking  characters.  The 
bacillus  stains  readily  with  all  the  aniline  dyes,  but 
is  completely  decolourised  when  treated  by  Gram's 
method.  The  organism  is  a  non-motile,  non- 
sporing,  non-liquefying,  facultative  anaerobe  ;  easily 
cultivated  upon  artificial  media,  and  growing  freely 
at  the  room-temperature,  although  its  optimum 
temperature  is  one  more  nearly  approaching  to  that 
of  the  body.  Its  thermal  death-point  is  reached  at 
56°  C.  It  possesses  considerable  vitality.  Cultiva- 
tions upon  artificial  media,  more  than  two  years  old, 
have  yielded  successful  subcultures. 

Cidtural  Characieristics. — In  gelatine  streak - 
cultures  the  pneumobacillus  produces  a  thick  ele- 
vated opaque  white  growth  with  a  smooth  shining 
porcelain -like  surface.  In  gelatine  stab-cultures  it 
shows  as  a  typical  nail-growth,  the  head  being 
composed  of  a  hemispherical  mass  of  the  size  of 
a  split  pea,  and  the  shaft,  of  discrete  or  confluent 
colonies  down  to  the  extremity  of  the  needle-punc- 
ture. A  shake-culture  in  sugar-gelatine  demon- 
strates the  abundant  production  of  gas.  On  the 
surface  of  slanted  agar  a  growth  is  produced 
resembling  that  upon  gelatine,  but  somewhat  more 
slimy,  and  showing  a  tendency  to  slip  down  the 
inclined  surface  to  the  bottom  of  the  tube.  Upon 
inspissated  blood-serum  a  similar  condition  is  pro- 
duced. The  medium  is  not  liquefied.  Bouillon 
exhibits  a  uniform  turbidity  in  about  twenty-four 
hours,  and  the  presence  of  indol  may  be  demon- 
strated in  from  forty-eight  to  seventy-two  hours. 
Upon  the  surface  of  potato  a  slimy  buff"-coloured 


growth  appears  which  in  the  course  of  a  few  days 
becomes  a  dirty  brownish-yellow,  while  the  substance 
of  the  medium  assumes  a  greyish  tint.  Litmus- 
milk  shows  clotting  in  from  twenty-four  to  forty- 
eight  hours,  accompanied  by  the  production  of  a 
strongly  acid  reaction.  Friedlander's  bacillus  is 
pathogenic  for  ordinary  animals,  though  in  varying 
degrees.  When  inoculated  under  the  skin  of  the 
mouse  death  ensues  in  from  three  to  five  days  from 
general  septicxmia,  and  the  organism  can  be 
recovered  in  pure  culture  from  the  blood  in  the 
heart.  Inoculations  into  the  subcutaneous  tissue  of 
the  guinea-pig  are  usually  followed  by  similar 
results,  although  recovery  occurs  fairly  often.  The 
rabbit  is  still  more  resistant,  and  recovery  is  the 
rule.  Cultivations  upon  artificial  media  appear  to 
retain  their  virulence  unimpaired  for  long  periods. 
Bacillus  Coll  Communis. — See  p.  121. 

John  Eyre. 

PYONEPHRITIS.  — Inflammation  of  the  kidney, 
leading  to  the  formation  of  abscess.  .SVt'KlDNEYS, 
Diseases  of,  pp.  821,  823,  834. 

PYOPNEUMOTHORAX.-  A  morbid  condition 
of  the  pleural  cavity,  in  which  it  contains  both  pus 
and  gas.    See  Pleura,  Diseases  of. 

PYORRHCEA  ALVEOLARIS.  —  ^^t-  Teeth, 
Diseases  of. 

PYRENEES.  — Biarritz;  Bagneres-de- 

BlC.ORRE  ;      EAUX-BONNES  ;      EAUX-ClIAt'DES  ; 

LucHON  and  Pau  ;  and  Climate,  Treatment  of 
Disease  by. 

PYREXIA  (ttC/j,  fire;  and  excu,  I  have). — This 
word  is  sometimes  employed  as  a  synonym  for 
fever  ;  but  it  is  more  properly  applied  to  the 
elevation  of  the  body-heat  which  is  one  of  the 
phenomena  of  fever.    See  Ee\'ER  ;  and  Temtera- 

TURE. 

PYRMONT,  In  Germany. — Iron  waters  and 
salt  waters.    See  Mineral  Waters. 

PYROMANIA. — A  name  which  has  been  given 
to  insanity  when  the  patient  manifests  a  propensity 
to  incendiarism.  Its  claim  to  be  regarded  as  a 
special  form  of  insanity  has  not  been  established. 
See  Insanity. 

PYROSIS  (jruptiw,  I  burn).— Synon.:  Water- 
brash  ;  Fr.  Pyrosis  ;  Ger.  Sodbrennen. 

This  term  was  originally  applied  to  the  eructa- 
tion of  strongly  acid  fluid  from  the  stomach  accom- 
panied by  a  burning  pain  at  the  epigastrium.  By 
many  writers  the  use  of  the  term  has  been  extended 
so  as  to  include  the  expulsion  (l)  of  swallowed  saliva 
collected  in  the  oesophagus  above  its  spasmodically 
contracted  lower  end,  and  (2)  of  neutral  or  slightly 
acid  fluid  from  the  stomach  some  hours  after  the 
chyme  should  have  passed  into  the  duodenum. 
Moreover,  the  strongly  acid  fluid  to  which  the  term 
was  originally  limited  is  not  always  of  the  same 
character.  In  some  cases  the  acidity  is  due  to  free 
hydrochloric  acid  ;  in  others,  to  butyric  and  other 
organic  acids.  A  term  of  such  uncertain  meaning 
should  certainly  be  discarded. 

H.  Montague  Murray. 

PYSTJAU,  in  Hungary.— Thermal  sulphur- 
waters.    See  Mineral  Waters. 

PYURIA  (ttCoc,  pus  ;  and  olpov,  the  urine).— A 
name  for  a  condition  of  the  urine  in  which  it  con- 
tains pus.    See  Urine,  Morbid  Conditions  of. 
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QUARANTINE  (Ital.  qiiaranta,  forty).  — 
Synon.  :  Fr.  Qiiaraiitaine ;  Ger.  Quaraiitdne. 

Definition. — The  enforced  isolation  of  indi- 
viduals and  certain  objects  coming,  either  by  sea 
or  by  land,  from  a  place  where  dangerous  commu- 
nicable disease  is  presumably  or  actually  present, 
with  a  view  of  limiting  the  spread  of  the  malady. 
The  objects  liable  to  quarantine  include — on  the 
assumption  of  their  being  apt  to  carry  the  contagion 
or  infection  of  the  disease — the  luggage  and  personal 
effects  of  the  individuals  isolated,  certain  articles  of 
merchandise,  and  ships  ;  and,  in  land-quarantine, 
carriages  and  other  vehicles.  Sometimes  entire 
communities  and  districts  are  subjected  to  quaran- 
tine. 

In  Great  Britain  and  Ireland  quarantine  was 
until  1896  carried  out  under  an  Act  of  Parliament 
passed  in  the  reign  of  George  IV.  (6  George  IV. 
cap.  78).  It  was  practised,  and  that  only  to  a 
limited  extent,  solely  with  a  view  of  relieving  our 
maritime  commerce  from  disabilities  which  would 
else  be  imposed  upon  it  by  other  countries,  in  which 
quarantine  is  regarded  as  an  essential  part  of  the 
public-health  administration.  The  regulation  of 
quarantine  was  not  a  function  of  the  department  of 
the  government  which  is  concerned  with  the  sani- 
tary administration  of  the  kingdom  (the  Local 
Government  Board),  but  of  the  Privy  Council, 
aided  by  the  Board  of  Trade,  the  subject  being 
dealt  with  as  an  international  commercial  question. 
In  what  follows  an  authoritative  official  memoran- 
dum of  the  late  Dr.  E.  C.  Seaton  (formerly  medical 
officer  of  the  Local  Government  Board)  on  the  sub- 
ject is  closely  adhered  to. 

The  Quarantine  Act  provided  for  land-quarantine 
and  the  quarantine  of  inland  waters,  as  well  as  for 
maritime  quarantine — internal  and  external  quaran- 
tine, so  to  speak.  It  does  not  appear  that  internal 
■quarantine  has  ever  been  enforced  in  this  country. 
Since  the  Act  was  passed  maritime  quarantine  alone 
has  been  practised,  and  this  has  been  applied  to 
three  diseases  only,  all  of  them  infectious  diseases 
of  foreign  origin,  namely,  plague,  cholera,  and 
yellow  fever.  Of  plagu&  there  has  been,  until  quite 
recently,  no  question  in  English  ports  for  fifty  years, 
except  a  slight  alarm  in  1879,  consequent  upon  an 
outbreak  in  South-eastern  Russia  in  the  province  of 
Astrakhan.  Against  cholera  quarantine  had  not 
been  enforced  since  1858,  its  futility  as  a  pre- 
cautionary measure  in  this  country  having  been 
abundantly  manifested.  Yellow  fever  was  the  sole 
disease  subjected  to  it  in  our  ports,  and  this,  as 
already  stated,  not  from  the  medical  necessity,  but 
from  the  commercial  exigency  of  the  case.  The 
only  quarantine  establishment  remaining  in  Eng- 
land— that  at  the  Motherbank — was  maintained  in 
respect  of  that  disease.  Infectious  diseases  habi- 
tually current  in  this  country,  such  as  small-pox  and 
scarlet  fever,  notwithstanding  that  the  phraseology 
of  the  Quarantine  Act  covered  any  '  infectious 
disease  or  distemper,'  had  always  been  in  practice 
exempt  from  quarantine,  and  dealt  with  under  the 
general  sanitary  law  of  the  kingdom.  It  appears 
to  have  been  recognised  that  measures,  primarily 
designed   to   prevent   the   introduction  into  the 


country  of  diseases  only  coming  to  us  from  abroad, 
and  which  involved  international  considerations, 
would  be  misapplied  if  used  for  the  purpose  of  pre- 
venting the  importation  of  diseases,  ordinarily 
existing  here,  the  limitation  of  which,  and  not  the 
exclusion,  could  alone  be  in  question. 

In  1896  the  Quarantine  Act  of  George  IV.  was 
repealed,  and  the  measures  which  had  been  applied 
to  cholera  were  extended  to  yellow  fever  and  plague. 
Before  discussing  these  measures  we  may  con- 
veniently refer  to  the  attitude  of  foreign  Powers  to 
the  subject  of  quarantine. 

In  reference  to  cholera,  foreign  countries  have, 
during  recent  years,  shown  a  readiness  to  modify 
the  requirements  of  quarantine,  and  substitute 
shorter  periods  of  detention  for  those  formerly 
insisted  on.  Conferences  between  representatives 
of  the  Powers  have  been  held  at  Paris  in  1852, 
Constantinople  in  1866,  Vienna  in  1874,  Rome  in 
1885,  Venice  in  1892  (the  conclusions  of  which 
were  subsequently  modified  at  Paris),  and  Dresden 
in  1893,  when  Great  Britain  was  represented  by 
Mr.  Strachey,  the  resident  Minister  at  Dresden, 
Sir  Richard  Thorne  Thorne,  K.C.  B.,  Medical  Officer 
of  the  Local  Government  Board,  and  Mr.  H.  Farnall, 
C.  M.G. ,  of  the  Foreign  Office.  A  further  con- 
ference was  held  in  Paris  in  1894  for  the  purpose 
of  devising  measures  for  preventing  the  spread  of 
cholera  by  way  of  the  Red  Sea  and  the  Persian 
Gulf.  Inasmuch  as  the  conclusions  of  the  con- 
ference of  1893  have  been  accepted  by  the  English 
Government,  it  will  be  convenient  to  give  a  brief 
account  of  their  nature. 

I.  Notification  to  Foj'eign  Governtnents, — A 
cholera-centre  '  is  to  be  notified  to  all  the  Govern- 
ments signing  this  agreement.  Isolated  cases  are 
not  necessarily  to  be  notified.  Communications 
concerning  progress  of  disease  are  to  be  made  at 
least  once  a  week. 

II.  Circumstances  ttnder  which  Districts  are  to 
be  deemed  Infected. — A  district  is  to  be  considered 
infected  when  the  existence  of  a  cholera-centre  has 
been  officially  stated  ;  no  longer  infected  when  no 
deaths  or  fresh  cases  have  occurred  within  five  days, 
and  the  measures  for  necessary  disinfection  have 
been  taken. 

[The  word  '  district '  is  applied  to  any  part  of 
a  country  placed  under  a  well-defined  administra- 
tion.] 

III.  Limitation  to  Injected  Districts  of  Preventive 
Measures. — Measures  for  limiting  the  spread  of  the 
epidemic  are  only  to  apply  to  products  of  the  in- 
fected districts,  and  not  then  if  the  products  have 
left  the  country  five  days  before  the  outbreak 
began. 

IV.  Merchandise  or  Dangerous  Articles  con- 
sidered from  the  point  of  view  of  (l)  Prohibition 
of  Importation  and  Transit  and  (2)  of  Disinfec- 
tion. 

'  The  term  actually  used  is  foyer,  and  is  thus  referred  to 
by  the  Lancet  of  July  15,  1893,  p.  152  :  '  Practically  the  use 
of  the  term  foyer  means  that  if  there  are  isolated  cases  of 
cholera  the  French  Government  will  not  notify  ;  but  if  cases 
are  grouped  together  and  form  a  sort  of  kernel — a  centre,  a 
focus,  radiating,  scattering  around  the  germs  of  disease — 
then  the  French  Government  will  notify.' 
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1.  The  only  things  to  be  forbidden  are  :  (a)  body- 
linen,  clothes  in  use,  bedding  (except  when  con- 
sidered as  luggage  or  when  moving  from  one 
house  to  another,  when  they  are  to  be  specially 
dealt  with)  ;  {6)  rags  and  drills  ;  but  the  following 
are  not  to  be  prohibited  :  rags  compressed  by 
hydraulic  power,  which  are  forwarded  as  wholesale 
merchandise  and  labelled  with  name  of  the  place  of 
destination,  &c.  ;  and  clean  clippings  coming  direct 
from  spinning,  weaving,  making-up,  or  bleaching 
establishments ;  artificial  wool,  and  fresh  paper- 
shavings.  Goods  are  not  to  be  detained  in  quaran- 
tine on  the  frontiers  of  countries. 

2.  Disinfection  of  baggage  is  to  he  obligatory  in 
respect  of  such  things  as  clothes,  dirty  linen,  &c. , 
coming  from  an  infected  district,  if  the  local  sanitary 
authority  consider  them  contaminated.  Merchan- 
dise is  to  be  disinfected  so  as  to  damage  as  little  as 
possible  ;  each  State  is  to  arrange  the  method  of 
disinfection.  Letters  or  printed  matter  are  not  to 
be  disinfected. 

V.  Aleasurcs  at  Land-Frontiers.  —  Railways, 
Travellers. — Infected  carriages  are  not  to  be  re- 
tained at  frontier  towns — if  soiled,  they  are  to  be 
detached  for  disinfection  wherever  possible.  Land- 
quarantine  is  no  longer  to  be  established.  Only 
persons  suffering  from  cholera  and  those  attacked 
with  a  choleriform  disease  are  to  be  detained.  The 
officials  of  the  railway  are  to  see  if  all  travellers  are 
well — if  ill,  a  medical  man  is  to  be  called  in. 
Inspection  is  to  be  made,  if  possible,  at  the  Custom- 
house stations  so  as  to  hinder  travellers  as  little  as 
possible.  On  arrival  at  destination,  travellers  com- 
ing from  infected  districts  are  to  be  subject  to  five 
days'  observation  dating  from  the  time  of  their 
departure  from  such  districts.  This,  of  course, 
does  not  apply  in  the  case  of  Great  Britain,  which 
has  no  land  frontier. 

Special  measures  may  have  to  be  taken  with 
regard  to  bohemians,  vagabonds,  emigrants,  and 
persons  travelling  in  parties. 

VI.  Regulation  of  Frontier- Traffic. — Frontier- 
traffic  arrangements  are  to  be  left  to  special 
measures  to  be  taken  by  the  neighbouring  (ad- 
joining) countries. 

VII.  Waterways. — The  arrangements  for  regu- 
lating traffic  are  to  be  left  to  the  States  on  river 
banks.  Those  regulations  in  force  in  Germany  in 
1892  are  recommended. 

VIII.  Measures  to  be  taken  at  Ports. — A  ship  is 
to  be  considered  infected,  which  has  cholera  on  board 
■or  if  it  has  had  fresh  cases  of  cholera  during  the 
preceding  seven  days ;  to  be  considered  as  suspected 
•where  there  have  been  cases  on  board  though  not 
during  the  last  seven  days ;  to  be  considered  as 
healthy,  though  coming  from  an  infected  port,  if 
having  had  neither  case  of  cholera  nor  death  from 
cholera  on  board  before  the  departure,  during  the 
voyage,  or  since  arriving. 

Infected  ships  are  to  submit  to  the  follow- 
ing:— 

(I)  The  sick  are  to  be  disembarked  and  isolated. 
(2)  The  others  are  to  disembark  and  remain  under 
observation  during  a  period  not  exceeding  five  days. 
[The  signature  of  Great  Britain  to  the  Dresden 
Convention  was  conditional  that  for  the  purposes  of 
England  the  '  observation  '  should,  both  for  infected 
and  suspected  ships,  be  in  the  homes  of  the  persons 
under  observation  instead  of  in  any  specially  pro- 
vided place.]  (3)  Dirty  linen  and  clothes,  &c., 
belonging  to  passengers  are  to  be  disinfected,  if 


deemed  contaminated  by  the  sanitary  authority,  as 
well  as  the  ship  or  part  of  ship  infected. 

Suspected  ships  are  to  submit  to — 

(i)  Medical  inspection  ;  (2)  disinfection;  (3)  re- 
moval of  bilge-water  after  being  disinfected,  and 
substitution  of  good  drinking-water  in  place  of  that 
stored  on  board. 

It  is  recommended  that  passengers  should  be 
under  observation  not  more  than  five  days  from  the 
date  of  arrival,  and  that  the  disembarkation  of  the 
crew  should  be  delayed. 

Healthy  vessels  are  to  be  allowed  free  pratique. 
It  is,  however,  permissible  that  the  authority  of  the 
port  may  in  the  case  of  healthy  vessels  adopt  the 
same  measures  as  in  the  case  of  suspected  vessels, 
except  that  the  period  of  observation  (five  days) 
should  date  from  the  time  of  departure  of  the  vessel 
instead  of  the  date  of  arrival. 

The  authority  of  the  port  is  to  take  into  considera- 
tion, before  ordering  these  measures  to  be  adopted, 
the  presence  of  a  doctor  and  of  a  disinfecting-stove 
on  board  the  vessel.  Special  precautions  are  to  be 
taken  on  vessels  crowded  with  etnigrants,  and  in- 
sanitary vessels.  Goods  arriving  liy  sea  can  only 
be  treated  similarly  to  those  arriving  by  land.  All 
ships  refusing  to  submit  to  the  port  arrangements 
are  free  to  put  out  to  sea.  They  may  only  unload 
after  the  necessary  precautions  have  been  taken — 
(l)  isolation  ;  (2)  removal  of  bilge-water  ;  (3)  sub- 
stitution of  good  water.  No  passengers  are  to  dis- 
embark unless  willing  to  submit  to  the  port  regu- 
lations. Every  country  should  provide  at  least  one 
port  on  each  of  its  coasts  with  the  organisation  and 
apparatus  for  receiving  ships  whatever  their  sanitarv 
state.  Coasting  vessels  are  to  be  subject  to  special 
regulations,  to  be  arranged  between  the  countries 
interested. 

Special  measures  are  to  be  taken  with  regard  to 
vessels  coming  from  an  infected  port  and  going  up  the 
Danube.  Until  the  town  of  .Soulinais  provided  with 
a  good  water-supply,  all  boats  going  up  the  river 
are  to  be  subjected  to  rigonxis  hygienic  measures. 

Overcrowding  of  passengers  is  to  be  strictly  for- 
bidden. 

In  reference  to  plague,  a  conference  of  the  Powers 
was  held  in  Venice  in  1897.  The  principal  questions 
considered  were — [a)  the  measures  for  preventing 
the  spread  of  plague  out  of  Europe,  including  the 
measures  to  be  taken  on  board  pilgrim-ships  ;  and 
(h)  the  measures  to  be  taken  in  Europe.  The 
principles  which  governed  the  decisions  of  the 
Dresden  Conference  in  respect  of  cholera  were  again 
accepted,  as  applicable  to  plague,  some  modifica- 
tions being  made  in  view  of  the  longer  incubative 
period  of  the  latter  disease.  Thus  infected  vessels 
were  made  to  include  vessels  on  which  disease  had 
occurred  within  ten  days  of  arrival. 

It  is  interesting  to  observe  that,  while  foreign 
countries  are  thus  agreeing  to  regulations  which 
approximate  in  some  degree  to  those  which  are  in 
force  in  Great  Britain,  British  colonies,  having  in- 
dependent control  in  respect  of  this  subject,  main- 
tain a  more  rigid  system  of  quarantine,  and  do  not 
limit  its  application  to  diseases  which  in  this  country 
are  subject  to  the  quarantine  law.  Thus  Malta, 
Gibraltar,  and  Cyprus,  as  well  as  the  more  distant 
colonies,  adhere  to  the  old  quarantine  system  ;  and, 
indeed,  the  West  Indian  colonies  have  (in  1893) 
enacted  a  quarantine  law,  to  which  reference  may 
Ije  made  as  illustrative  of  the  action  of  the  colonies 
in  this  respect. 

4  T  2 
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The  measures  which  have,  in  England,  been 
substituted  for  quarantine  against  cholera,  yellow 
fever,  and  plague,  consist  in  a  '  system  of  medical 
inspection,'  the  details  of  which  are  set  forth  in  the 
Order  of  the  Local  Government  Board,  dated  tlie 
9th  November,  1896,  and  which  include  and  ex- 
tend the  provisions  of  antecedent  Orders  relating  to 
cholera  only.  This  plan  differs  from  '  quarantine ' 
in  the  following  essential  respects  : — 

(a)  It  affects  only  (l)  such  ships  as  have  been 
ascertained  to  be,  or  as  there  is  reasonable  ground 
to  suspect  of  being,  i/i/ec/edwhh  cholera  or  choleraic 
diarrhoea,  yellow  fever,  or  plague  ;  no  vessel  being 
deemed  infected  unless  there  has  been  actual  occur- 
rence of  cholera  or  of  choleraic  diarrhoea,  or  of 
yellow  fever  or  plague  on  board  in  the  course  of  the 
voyage,  or  during  the  stay  of  the  vessel  in  the  port 
of  departure,  or  in  a  port  in  the  course  of  the 
voyage.  (2)  Ships  not  infected  with  cholera  or 
yellow  fever  or  plague,  but  having  passengers  on 
board  who  are  in  a  filthy  or  otherwise  unwholesome 
condition.  (3)  Ships  coming  from  a  place  infected 
with  cholera,  yellow  fever,  or  plague. 

{6)  It  provides  for  the  detention  of  the  vessel  so 
long  as  is  necessary  for  the  requirements  of  a  medical 
inspection  ;  for  dealing  with  the  sick  (if  any)  in  the 
manner  it  prescribes  ;  and  for  carrying  out  the  pro- 
cesses of  disinfection. 

Any  person  suffering  from  cholera,  yellow  fever, 
or  plague  must  be  removed,  if  his  condition  admit 
of  it,  to  some  hospital,  or  other  suitable  place  for 
that  purpose  appointed  by  the  sanitary  authority  ; 
and  no  person  so  removed  may  leave  such  hospital 
or  place  until  the  medical  officer  of  health  has 
certified  that  he  is  free  from  the  disease.  If  any 
person  suffering  from  cholera,  yellow  fever,  or 
plague  cannot  be  removed,  the  ship  must  remain 
subject  to  the  control  of  the  medical  officer  of  health. 
If  any  person  is  certified  by  the  medical  officer  of 
health  to  be  suffering  from  any  illness  which  he 
suspects  to  be  cholera,  yellow  fever,  or  plague,  such 
person  may  be  removed  to  some  hospital,  or  other 
suitable  place  provided  by  the  sanitary  a\ithority,  or 
be  detained  on  board  the  ship  for  any  period  not 
exceeding  two  days.  If  within  this  time  he  is  found 
to  be  so  suffering,  he  will  be  dealt  with  as  above. 

{c)  It  subjects  the  healthy  on  board  to  detention 
only  for  such  length  of  time  as  admits  of  their  state 
of  health  being  determined  by  medical  examination, 
or  until  they  have  satisfied  the  medical  officer  of 
health  as  to  their  names,  places  of  destination,  and 
addresses  at  such  places.  The  name  and  address  of 
any  such  person  is  to  be  forthwith  given  by  the 
medical  officer  of  health  to  the  clerk  to  the  sanitary 
authority,  who  is  required  to  transmit  the  same  to 
the  local  authority  of  the  district  in  which  the  place 
of  destination  of  such  person  is  situate.  If  any  such 
person  shall  within  forty-eight  hours  arrive  at  a 
place  of  destination  or  address  other  than  that  he 
has  given,  he  is  required  upon  arrival  to  notify  the 
same  to  the  medical  officer  of  health  of  the  district. 

In  the  case  of  ships  infected  with  cholera,  yellow 
fever,  or  plague,  or  which  have  come  from  a  place 
infected  with  any  of  these  diseases,  the  medical 
officer  of  health  may  direct  the  bilge-water  to  be 
pumped  out  before  such  ship  enters  any  dock  or 
basin  ;  and,  on  the  sanitary  authority  providing  a 
proper  supply  of  water  for  drinking  and  cooking 
purposes  for  persons  on  board  the  ship,  he  may 
direct  all  casks  or  tanks  on  board  the  ship  contain- 
ing water  for  the  use  of  such  persons  to  be  emptied  ; 


and  the  master  is  required  to  cause  these  directions 
to  be  carried  into  effect. 

In  addition  to  the  above  Orders,  others  have 
been  issued  from  time  to  time  regulating  the 
admission  of  rags  from  foreign  countries  infected 
with  cholera. 

The  measures  for  dealing  with  the  sick  under  the 
Orders  of  the  Local  Government  Board  are  but  an 
adaptation  to  a  particular  exigency  of  the  principles 
of  sanitary  administration  with  regard  to  infectious 
diseases  which  are  in  force  under  the  general 
sanitary  law  of  the  kingdom. 

But  though  quarantine  has  no  present  practical 
existence  in  this  country,  and  all  other  infectious 
diseases  are  dealt  with  either  under  the  general 
sanitary  law  of  the  country,  or  such  modification  of 
it  as  has  been  just  described  with  regard  to  cholera, 
yellow  fever,  and  plague,  the  machinery  of  the 
repealed  Quarantine  Act,  for  obtaining  information' 
as  to  the  existence  of  infectious  diseases  on  board 
foreign-coming  ships,  is  made  available  for  dealing 
with  all  diseases  of  that  kind.  The  questions, 
which  it  is  the  duty  of  the  Customs  to  put  to  the 
masters  of  all  such  vessels,  embrace  all  infectious- 
diseases  ;  and,  in  the  event  of  any  such  disease 
being  found  to  exist  on  board,  or  to  have  existed  in 
the  course  of  the  voyage,  the  Customs  officer  is 
required  to  detain  the  vessel,  and  to  forward  the 
information  with  the  least  practicable  delay  to  the 
sanitary  authority  of  the  port.  In  regard  to- 
cholera,  yellow  fever,  and  plague,  moreover,  both 
the  Customs  and  the  sanitary  authority  have  certain 
powers  of  detaining  the  vessel  specified  in  the 
Order  of  the  Local  Government  Board  above 
referred  to. 

The  provisions  under  Articles  12,  13,  and  14  of 
the  Order  of  the  Local  Government  Board  of  1896, 
as  to  the  mode  of  dealing  with  persons  who  may 
arrive  from  abroad  infected  with  cholera,  yellow 
fever,  or  plague,  will  be  better  understood  if  a  suc- 
cinct statement  be  made  of  the  ordinary  provisions 
of  the  law  with  regard  to  infectious  diseases  in 
England.  The  authorities  which  have  to  administer 
that  law,  as  now  existing  under  the  Public  Health 
Act,  1875,  are  the  urban,  rural,  and  port  sanitary 
authorities  of  the  districts  into  which  the  whole 
kingdom  is  divided.  These  authorities  are  em- 
powered— 

{a)  To  provide  hospitals  or  temporary  places  for 
the  reception  of  the  sick  (section  131)  ; 

(/')  Where  a  hospital  or  place  for  such  purpose- 
is  provided,  to  remove  thither  by  order  of  any 
justice,  on  a  certificate  signed  by  a  legally  qualified 
medical  practitioner,  any  person  who  is  suffering 
from  any  dangerous  infectious  disorder,  and  is- 
without  proper  lodging  or  accommodation,  or 
lodged  in  a  room  occupied  by  more  than  one 
family,  or  0}i  board  any  ship  or  vessel  (section 
124)  ; 

(<■)  To  make  regulations  (to  be  approved  by  the 
Local  Government  Board)  for  removing  to  any 
hospital,  to  which  the  local  authority  is  entitled  ta 
remove  patients,  and  for  keeping  in  such  hospital 
so  long  as  may  be  necessary,  any  persons  brought 
within  their  district  by  any  ship  or  boat  who  are 
infected  with  a  dangerous  infectious  disorder 
(section  125) ; 

{d)  To  provide   and    maintain   a   carriage  or 
carriages  suitable  for  the  conveyance  of  persons-  ■ 
suffering  under  any  infectious   disorder  (section 
123); 
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(f)  To  cleanse  and  disinfect  infected  premises, 
and  articles  therein  ;  to  destroy  any  bedding,  cloth- 
ing, or  other  articles  which  have  been  exposed  to 
infection  from  dangerous  infectious  disorder,  giving 
compensation  for  the  same  ;  and  to  provide  all 
necessary  means  for  the  disinfection  of  infected 
things  (sections  120,  121,  122)  ; 

(J)  To  take  proceedings  against  (i)  any  person 
who,  while  suffering  from  any  dangerous  infectious 
disorder,  wilfully  exposes  himself,  without  proper 
precautions  against  spreading  the  said  disorder,  in 
any  street,  public  place,  shop,  inn,  or  public  con- 
veyance, or  enters  into  any  public  conveyance 
without  previously  notifying  to  the  owner,  con- 
ductor, or  driver  thereof  that  he  is  so  suffering  ;  or, 
(2)  any  person  who,  being  in  charge  of  any  person 
so  suffering,  so  exposes  such  sufferer  ;  or  (3)  any 
person  who  gives,  lends,  sells,  transmits,  or  exposes 
without  previous  disinfection,  any  bedding,  cloth- 
ing, rags,  or  other  things  which  have  been  exposed 
to  infection  from  any  such  disorder  ;  or  (4)  any 
owner  or  driver  of  a  public  conveyance  who  shall 
not  have  immediately  provided  for  the  disinfection 
of  such  conveyance,  after  it  has  to  his  knowledge 
conveyed  any  person  suffering  from  a  dangerous 
infectious  disorder  ;  or  (5)  the  owner  of  any  house, 
in  which  any  person  has  been  suffering  from  any 
dangerous  infectious  disorder,  who  shall  knowingly 
let  it  or  part  of  it  for  hire,  without  having  previously 
disinfected  it,  and  all  articles  therein  liable  to  retain 
infection,  to  the  satisfaction  of  a  legally  qualified 
medical  man  ;  or  (6)  any  person  who,  showing  for 
the  purpose  of  letting  for  hire  any  house  or  part  of 
a  house,  shall  make  false  statements  as  to  the  exist- 
ence of  infectious  disease  therein,  or  within  six 
weeks  previously  (the  several  acts  here  enumerated 
constituting  offences  liable  to  penalty  under  the 
Public  Health  Act,  ss.  126,  128,  129)  ; 

(g)  To  provide  mortuaries,  and  to  obtain  the  re- 
moval thither,  by  order  of  a  justice,  of  the  body  of 
anyone  who  has  died  of  any  infectious  disease, 
which  is  retained  in  a  room  where  persons  live  or 
sleep,  or  of  any  dead  body  in  such  a  state  as  to  en- 
danger the  health  of  the  inmates  of  the  house  or  room 
in  which  it  is  retained  (sections  141,  142)  ; 

(h)  To  make  inspection  of  their  district,  with  a 
view  to  ascertain  what  nuisances  exist  calling  for 
abatement  under  the  powers  of  the  Act,  and  to  en- 
force the  provisions  of  this  Act  in  order  to  abate  the 
same  (section  92)  :  a  provision  which  extends  to 
shipping — any  ship  or  vessel  lying  in  any  river, 
harbour,  or  other  water,  within  the  cHstrict  of  a 
sanitary  authority,  being  subject  to  the  jurisdiction 
of  that  authority,  in  the  same  manner  as  if  it  were 
a  hoz/se  within  such  district  ; 

(i)  F"inally,  to  appoint  a  medical  officer  of  health, 
inspector  of  nuisances,  or  several  of  those  officers, 
according  to  the  needs  of  the  district,  and  other 
requisite  officers  to  aid  them  in  the  proper  and 
efficient  execution  of  the  Act  (sections  189,  190). 
The_ duties  of  the  medical  officer  of  health  and  of 
the  inspector  of  nuisances,  when  (as  is  the  case  in 
the  greater  number  of  instances)  the  assent  of  the 
Local  Government  Board  has  to  be  given  to  their 
appointment,  are  set  forth  in  Orders  of  the  Board 
dated  March  1880. 

Beyond  the  powers  conferred  upon  Sanitary 
Authorities  by  the  Public  Health  Act,  1875,  other 
powers  of  considerable  importance  in  relation  to  the 
subject  under  discussion  are  given  by  the  notifica- 
tion of  Infectious  Diseases  Act,  1900,  and  can  be 


obtained  by  Sanitary  Authorities  adopting  the  pro- 
visions of  the  Infectious  Diseases  (Prevention)  Act 
of  1890. 

Under  the  former  Act,  it  is  obligatory  on  the 
authority  to  require  ever}'  medical  practitioner  at- 
tending or  called  in  to  visit  a  patient  to  give  notice 
to  the  Medical  Officer  of  Health  of  the  district  if 
the  patient  be  suffering  from  '  small-pox,  cholera, 
diphtheria,  membranous  croup,  erysipelas,  the  dis- 
ease known  as  scarlatina  or  scarlet  fever,  and  the 
fevers  known  by  any  of  the  following  names — 
typhus,  typhoid,  enteric,  relapsing,  continued,  or 
puerperal,'  as  well  as  any  other  infectious  disease 
which  the  authority  by  special  resolution  may  re- 
quire. The  duty  of  giving  notice  to  the  Sanitary 
Authority  also  devolves  upon  the  head  of  the  family 
to  which  the  patient  lielongs,  and  in  his  default  the 
nearest  relative  of  the  patient  present  in  the  building 
or  being  in  attendance  on  the  patient,  and  in 
default  of  any  such  person,  the  occupier  of  the 
building.  The  notification  of  cases  of  plague  has 
recently  been  made  obligatory  by  a  regulation 
made  by  the  Local  Government  Board  under 
powers  conferred  on  that  Board  by  the  Public 
Health  Act,  for  dealing  with  epidemic  disease. 

Under  the  latter  Act,  powers  can  be  obtained 
for- 

(a)  ProhiVjiting  the  supply  within  a  district  of 
milk  from  a  dairy  believed  to  be  productive  of  in- 
fectious disease. 

(/')  Prohibiting  any  person  from  ceasing  to  occupy 
a  house,  room,  or  part  of  a  house,  which  has  been 
occupied  by  a  person  suffering  from  infectious  dis- 
ease, without  having  such  house,  room,  or  part  of 
a  house,  and  all  articles  therein  likely  to  retain  in- 
fection, disinfected  to  the  satisfaction  of  a  registered 
medical  practitioner,  or  without  giving  notice  of  the 
previous  existence  of  such  infectious  disease  to  the 
owner,  and  prohil)iting  any  such  person  from  giving 
any  false  answer  to  the  owner  or  to  any  person  nego- 
tiating for  the  hire  of  such  house,  room,  or  part  of 
a  house,  as  to  the  fact  of  there  having  within  six 
weeks  previously  been  therein  any  person  suffering 
from  any  infectious  disease. 

((■)  Prohibiting  any  person  from  retaining  without 
the  sanction  in  writing  of  the  Medical  Officer  of 
Health  or  a  registered  medical  practitioner,  else- 
where than  in  a  mortuary  or  in  a  room  not  used  at 
the  time  as  a  dwelling-place,  sleeping-,  or  work- 
room, for  more  than  forty-eight  hours,  the  body 
of  any  person  who  has  died  of  any  infectious  dis- 
ease. 

(d)  Prohibiting  any  person  from  removing  from 
any.  hospital  or  place  of  temporary  accommodation 
for  the  sick,  except  for  the  purpose  of  burial,  the 
body  of  any  person  who  has  died  from  infectious 
disease,  if  the  Medical  Officer  of  Health  or  any 
other  registered  medical  practitioner  has  certified  he 
is  of  opinion  that  it  is  desirable,  in  order  to  prevent 
the  risk  of  communicating  any  infectious  disease,  or 
of  spreading  infection,  that  such  body  should  not  be 
removed  from  such  hospital  or  place  except  for  the 
purpose  of  being  forthwith  buried.  Under  such 
circumstances  the  body  when  removed  must  be 
taken  directly  to  a  place  of  burial  or  to  a  mor- 
tuary. 

(e)  Empowering  a  justice  of  the  peace  on  the 
application  of  the  Medical  Officer  of  Health  to  order 
the  removal  to  a  mortuary,  and  to  be  buried,  the 
body  of  any  person  who  has  died  of  infectious 
disease,  which  has  remained  for  more  than  forty- 
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eight  hours  without  the  sanction  of  the  Medical 
Officer  of  Health  or  a  registered  medical  practi- 
tioner in  a  room  used  at  the  time  as  a  dwelling- 
place,  sleeping-place,  or  work-room. 

(/)  Requiring  any  person  who  desires  to  remove 
in  a  public  conveyance,  other  than  a  hearse,  the 
body  of  any  person  who  has  died  from  infectious 
disease,  to  give  notice  to  the  owner  or  driver,  and 
requiring  such  owner  or  driver  to  disinfect  the  con- 
veyance. 

{g)  Authorising  a  justice  of  the  peace  to  make 
an  order  directing  the  detention  in  a  hospital,  at 
the  cost  of  the  authorities,  of  any  person  suffering 
from  infectious  disease,  who  would  not  on  leaving 
such  hospital  be  provided  with  lodging  or  accom- 
modation in  which  proper  precautions  could  be 
taken  to  prevent  the  spreading  of  the  disorder  of 
such  person. 

(A)  Prohibiting  the  casting  into  any  ash-pit,  ash- 
tub,  or  other  receptacle  for  the  deposit  of  refuse 
matter,  any  infectious  rubbish  without  previous  dis- 
infection. 

(?)  Empowering  the  local  authority  to  provide, 
free  of  charge,  temporary  shelter  or  house-accom- 
modation, with  any  necessary  attendants,  for  the 
members  of  any  family  in  which  any  infectious  dis- 
ease has  appeared,  who  have  been  compelled  to 
leave  their  dwelling  for  the  purpose  of  enabling 
such  dwelling  to  be  disinfected  by  such  authority. 

The  general  powers  above  enumerated,  if  exer- 
cised duly  and  with  reasonable  diligence,  are  held 
sufficient  to  provide  for  the  exigencies  which  may 
arise  in  our  ports  from  the  introduction  of  infec- 
tious diseases  by  ships,  whether  the  disease  be 
current  in  this  country  or  be  of  foreign  origin  not 
naturalised  here  ;  but  in  the  case  of  a  non-naturalised 
disease,  such  as  cholera,  yellow  fever,  or  plague, 
certain  additional  securities  are  taken  by  the  Order 
of  the  Local  Government  Board  previously  referred 
to.  The  general  powers,  moreover,  which  are 
available  against  the  importation  of  infectious  dis- 
eases by  shipping,  are  available  also,  and  have  on 
occasions  been  used,  against  their  exportation  in 
like  way  to  other  places. 

Shirley  F.  Murphy. 

QUARTAN  (t///ar/us,  the  fourth).— A  form  of 
ague,  in  which  the  paroxysm  returns  after  an  inter- 
mission of  two  days.    See  Malarial  Disease. 

QUEENSTOWN,  in  South  of  Ireland.— 
Mild,  not  relaxing,  winter  climate.  Southern  ex- 
posure, with  shelter.  Mean  winter  temperature 
44-1°  F.    See  Climate,  Treatment  of  Disease  by. 

QUINCKE'S  DISEASE.— 5?(;Angio-neurotic 
CEdema. 

QUINISM.  —  Synon.  :  Cinchonism  ;  Fr. 
Qui}!isiiie  ;  Ger.  Cinchonisiniis. 

Definition. — A  group  of  symptoms,  chiefly 
connected  with  the  nervous  system,  produced  by  the 
presence  of  quinine  in  the  blood. 

Anatomical  Characters. — In  the  rare  cases 
in  man  in  which  death  has  been  due  to  quinism, 
post-7)ioy(ein  examination  has  revealed  only  the 
appearances  which  are  common  to  every  case  of 
gradual  suspension  of  respiration,  namely,  accuinu- 
lation  of  dark  blood  in  the  internal  veins.  The 
same  has  been  found  in  experiments  on  animals. 

Symptoms. — Large  doses  of  quinine  prove  fatal 
by  paralysing,  firstly,  the  brain  and  respiratory 


centre  ;  secondly,  the  heart.  Smaller  doses  may 
produce  various  effects  on  the  different  organs. 

On  the  whole,  quinine  does  not  disturb  digestion ; 
on  the  contrary,  of  all  alkaloids  tested  on  this  point 
(of  course  in  the  shape  of  a  readily  soluble  salt), 
quinine,  when  given  in  small  doses,  alone  promotes 
digestion.  Undoubtedly  it  may  often  cause  vomit- 
ing, but  for  this  there  may  be  three  reasons — the 
excessively  bitter  taste,  the  effect  of  a  salt  not 
easily  soluble  when  there  is  a  deficiency  of  normal 
hydrochloric  acid  in  the  stomach,  and  the  unusual 
influence  of  quinine  on  the  brain.  The  first  two 
reasons  can  easily  be  avoided,  and  also  the  third,  if 
too  large  doses  are  not  given  at  once  to  susceptible 
patients.  The  intolerance  of  the  brain  soon  ceases. 
It  is  advisable  to  tell  the  patient  that  vomiting  may 
perhaps  follow  on  the  first  dose,  but  that  that  must 
not  prevent  the  second  being  taken — then  only  a 
little  nausea  will  ensue,  and  after  the  third  dose 
neither.  In  whooping-cough  the  first  effect  of 
quinine  is  even  to  stop  vomiting,  and  improvement 
of  other  symptoms  follows. 

The  local  irritation  of  the  stomach  often  depends 
on  the  use  of  the  sulphate,  while  the  hydrochloride 
is  easily  borne.  The  sulphate  is  soluble  in  about 
800  parts  of  distilled  water,  the  hydrochloride  in 
about  36  parts.  Free  hydrochloric  acid  renders 
them  both  equally  soluble  ;  but  when  this  acid  is 
deficient  in  the  gastric  secretion,  as  is  the  case  in 
most  fevers,  the  water  alone  may  sufficiently  dis- 
solve the  hydrochloride,  but  not  so  the  sulphate. 
It  remains  longer  than  it  should  as  a  foreign  body 
in  the  stomach,  and  causes  irritation.  It  is  an  old 
mistake  to  prescribe  the  sulphate,  merely  because 
it  happened  to  be  the  quinine-salt  first  introduced. 
The  hydrochloride  not  only  irritates  the  stomach 
less,  but  contains  also  a  greater  percentage  of  the 
base  than  the  sulphate  does  (83  to  74).  These 
advantages  compensate  for  a  somewhat  higher 
price. 

The  toxic  effects  of  quinine,  so  often  mentioned, 
are  the  result  of  large  doses.  They  manifest  them- 
selves as  deafness,  noises  in  the  ears — humming,  or 
resembling  the  roar  of  a  distant  waterfall,  the  ring- 
ing of  bells,  or  the  striking  of  a  clock — sickness, 
heaviness  in  the  limbs,  retching,  vomiting,  and  in- 
clination to  sleep.  Quinine-intoxication  can,  of 
course,  become  dangerous,  should  the  dose  have 
been  too  large.  It  shows  itself  as  paralysis  of  the 
nerve-centres,  and  later  as  paralysis  of  the  heart. 
Irritation  no  longer  causes  the  slightest  contraction  ; 
one  could  imagine  that  the  heart  was  poisoned  by 
digitahs  :  in  animals  at  any  rate  this  condition  has 
been  seen  by  the  writer.  The  skin  is  pale  and 
cold,  and  the  temperature  of  the  blood,  measured 
in  the  rectum,  may  show  an  enormous  depression. 

A  man  of  forty-five,  who  suffered  from  constipa- 
tion, took  by  mistake  three  drachms  of  sulphate  of 
quinine,  instead  of  the  same  quantity  of  cream  of 
tartar  at  a  single  dose.  In  an  hour,  pains  came  on 
in  the  head  and  stomach,  giddiness,  and  general 
weakness,  followed  by  unconsciousness.  The  face 
was  pale  ;  the  lips  blue  and  cold,  as  also  the  limbs ; 
the  pulse  was  still  regular,  but  slow  and  almost  im- 
perceptible ;  the  respiration  languid  and  shallow  ; 
the  pupils  much  dilated  ;  vision  and  hearing  almost 
gone,  even  after  return  of  consciousness.  The 
medical  attendant,  who  was  called  after  eight  hours, 
wrapped  up  the  whole  body  in  hot  towels,  and  used 
frictions  of  the  skin  and  internal  stimulants.  Im- 
provement ensued  after  a  few  hours,  and  increased 
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steadily  during  the  following  days  ;  but  even  on  the 
fifth  day  the  patient  was  unable  to  leave  his  bed  for 
more  than  half  an  hour.  The  general  weakness 
and  that  of  sight  and  hearing  improved,  but  did 
not  disappear  completely  for  a  long  time. 

In  a  French  military  hospital  (1885)  a  soldier 
swallowed  by  mistake  a  5-per-cent.  solution  of  sul- 
phate of  quinine,  instead  of  a  similar  solution  of 
sulphate  of  magnesium,  equal  to  twelve  grammes 
{180  grains)  of  the  former.  When  he  complained 
of  the  disagreeable  bitter  taste  and  of  the  humming 
in  the  ears,  the  attendant  thought  proper  to 
swallow  the  same  quantity.  Both  were  taken  very 
ill  after  less  than  half  an  hour  ;  Ijoth  suffered  from 
great  general  apathy  and  weakness  of  the  heart. 
The  soldier  recovered,  because  a  large  portion  of 
the  solution  of  quinine  was  rejected  by  spontaneous 
vomiting  ;  the  attendant  died  before  the  lapse  of 
four  hours,  with  the  symptoms  of  paralysis  of  the 
nervous  centres. 

Experiments  on  rabbits  and  dogs  have  proved  to 
the  writer  that,  under  the  influence  of  large  doses 
of  quinine,  the  respiration  is  first  paralysed,  and 
that  life  can  be  preserved  at  this  stage  by  artificial 
respiration.  Then  the  heart  becomes  paralysed  by 
direct  influence  of  the  quinine  on  it,  and  death 
ensues.  The  physician  should  therefore  ask  himself, 
in  every  case  where  he  considers  large  doses  of 
quinine  desirable,  whether  an  existing  or  threaten- 
ing weakness  of  the  respiration  or  the  circulation 
might  prove  an  objection  to  the  prescription. 
Speedy  death  has  been  observed  in  typhoid  fever  in 
patients  or  convalescents  after  about  20  grains 
of  quinine  ;  and  even  less  may  prove  dangerous.  In 
such  cases  10  grains  is  a  maximum  dose,  and 
stimulants  should  be  administered  simultaneously, 
e.g.  camphor  dissolved  in  almond  oil,  in  repeated 
doses  of  2-4  grains. 

In  connection  with  the  influence  of  quinine  on 
the  heart,  it  must  be  mentioned  here  that  its  action 
in  small  doses  consists  of  a  slight  irritation  of  the 
organ,  probably  of  its  substance.  The  vagus  of  the 
heart  has  no  connection  with  the  effect  ;  it  requires 
strong  doses  of  quinine  to  produce  any  depressing 
effects  on  this  nerve. 

The  disorders  of  hearing  caused  by  quinine 
generally  last  only  for  some  hours  or  a  few  days  ;  but 
severe  cases  are  also  reported.  A  man  of  thirty- 
seven  took  20  grains  of  hydrochloride  of  quinine 
in  one  dose  for  ague.  The  ague  left  him,  but  he 
almost  immediately  experienced  loud  noises  in  the 
ears,  pain  in  the  left  ear,  heaviness  of  the  head,  fits 
of  giddiness,  and  intense  deafness.  The  ticking  of 
a  watch,  and  the  humming  of  a  tuning-fork,  were  no 
longer  heard  when  they  were  pressed  to  the  skull. 
Eighty  grains  of  salicylate  of  sodium,  taken  within 
five  hours  (one  must  ask  for  what  purpose),  aggra- 
vated all  the  symptoms.  Aural  treatment  during 
several  months  produced  but  ].)artial  improvement. 
Hearing  was  slightly  better,  but  still  bad. 

Investigations  on  the  hearing  of  healthy  men 
have  yielded  some  interesting  results.  The  tempe- 
rature of  the  outer  ear,  after  a  dose  of  17  grains  of 
hydrochloride  of  quinine,  sank  0-56°  C.  on  an 
average  in  twelve  experiments  within  two  or  two 
and  a  half  hours.  The  external  meatus  and  the 
tympanum  were  not  hypertemic — on  the  contrary, 
they  were  pale — when  the  effect  of  the  quinine  was 
at  its  height.  It  does  not  follow  that  this  must 
always  be  the  case.  Some  people  may  get  inflam- 
mation of  the  tympanic  cavity  ;  others,  again,  in- 


flammation of  the  skin,  as  will  be  described  pre- 
sently. Inflammatory  extravasations  were  produced 
artificially  in  the  canalis  cockled-  spiralis  and  other 
parts  of  the  inner  ear  in  a  cat,  by  dosing  it  with 
quinine.  The  writer  knows  from  his  own  observa- 
tion that  this  animal  is  certainly  very  sensitive  to 
quinine.  It  is  only  in  exceptional  instances  that 
quinine  produces  lasting  bad  effect  on  the  hearing 
of  human  beings. 

Disturbances  of  vision  after  large  doses  of  qui- 
nine have  often  been  observed.  They  are  caused 
by  direct  paralysis  of  the  optic  nerve,  not  by  dim- 
ming of  the  refractive  media.  A.  von  Graefe  has 
described  two  cases,  both  malarial  patients.  In 
one  case  360  grains  had  been  taken  during  .several 
weeks  ;  in  the  other  case  500  grains.  In  the  first 
case  weakness  of  sight  ensued  ;  in  the  second  case 
blindness.  Both  cases  lasted  several  months. 
Improvement  began  of  itself,  and  was  apparently 
aided  by  artificial  bleeding  from  the  temples. 
Many  similar  cases  have  since  been  reported. 

The  following  case  is  more  recent  :  A  woman 
of  thirty-five  had  aborted,  with  symptoms  of  septic 
endometritis.  Cold  baths  and  quinine — 80  grains 
in  the  course  of  thirty  hours — were  employed  to 
control  the  fever.  An  eclamptic  fit  ensued,  and 
immediately  afterwards  complete  loss  of  hearing 
and  sight.  The  urine  was  free  from  albumen  ; 
the  pupils  were  much  dilated  and  fixed,  the  refrac- 
tive media  clear,  the  retina  almost  liloodless  and 
perfectly  insensible  to  strong  light.  Consciousness 
returned  a  day  after  the  attack  ;  hearing  within  the 
first  few  days.  The  blindness  of  the  peripheral 
parts  of  the  retina  remained  permanently  ;  that  of 
the  central  parts  disappeared  slowly  within  six 
months.  Colour-blindness,  which  had  been  total 
when  the  sensibility  to  light  returned,  persisted 
partly. 

It  is  evident,  however,  from  the  reports  of  cases, 
that  disturbances  of  vision  in  patients  treated  with 
quinine  may  often  be  caused  to  a  great  extent  by 
the  illness  itself,  and  are  then  incorrectly  attributed 
to  the  remedy. 

Transient  affcctioin  of  the  skin  after  the  ingestion 
of  quinine  are  especially  frequent.  They  present 
themselves  chiefly  as  eczema,  roseola,  erythema, 
urticaria,  and  purpura.  Here  only  a  few  instances 
need  be  mentioned.  Four  cases  of  purpura  hemor- 
rhagica have  been  described.  The  most  remark- 
able point  about  them  was  their  appearance  after 
only  small  doses  ;  for  instance,  after  2  or  3  grains 
every  six  hours.  According  to  another  medical 
report,  a  lady  of  forty  got  oedema  of  the  face  and 
limbs,  with  violent  erythematous  eruptions,  fol- 
lowed by  peeling,  after  taking  quinine.  A  repeti- 
tion of  the  medicine  caused  the  same  symptoms. 

The  k'idneys  and  bladder  do  not  remain  insensible 
to  the  alkaloid.  Given  in  large  doses  it  may  cause 
albuminuria  and  catarrh  of  the  bladder.  The 
latter  has  appeared  with  violent  fever  after  60 
grains  in  one  day.  Cases  have  been  communicated 
where  a  few  grains  of  quinine  caused  bloody  urine, 
jaundice,  and  fever,  apj^arently  quite  independently 
of  the  malaria  for  which  it  was  ordered.  This  is 
less  singular  than  the  skin-eruptions,  as  the  greater 
part  of  the  quinine  which  leaves  the  body  passes 
through  the  kidneys.  The  points  of  particular 
interest  to  us  regarding  this  secretion  may  be 
noticed  here.  G.  Kerner  recovered  80,  90,  and  96 
per  cent,  of  the  ingested  quinine  from  the  urine. 
The  excretion  of  the  hydrochloride  of  quinine 
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began  as  early  as  fifteen  minutes  after  its  ingestion, 
was  most  active  in  the  twelfth  hour  (30  per  cent.), 
and  lasted  till  the  forty-eighth  hour,  when  I  per 
cent,  still  appeared.  The  sulphate  of  quinine  was 
first  traceable  in  the  urine  after  forty-five  minutes, 
and  showed  itself — I  per  cent,  only — til!  the  six- 
tieth hour.  The  greater  portion  of  both  quinine- 
salts  passes  out  in  the  amorphous  modification  ;  a 
smaller  part  becomes  oxidised. 

Abortion  and  premature  birth  are  often  attributed 
to  quinine.  It  seems  to  the  writer,  after  carefully 
reading  the  Hterature  of  the  subject,  that  these 
results  are  mostly  due  to  the  illnesses  for  which  the 
quinine  has  been  given.  As  it  is  a  distinct  proto- 
plasmic poison,  one  must  admit  the  possibility 
that  when  given  in  daily  long-continued  small  doses 
in  pregnancy  it  acts  with  specific  energy  on  the 
tender  protoplasm  of  the  foetus,  whose  gradual 
decay  would  lead  to  evacuation  of  the  uterus.  At 
all  events  chronic  quinism,  even  of  a  mild  cha- 
racter, is  to  be  avoided  under  such  circumstances, 
and  regarded  with  suspicion. 

Several  cases  of  so-called  contrary  quinine-effect, 
that  is,  a  real  febrile  attack,  without  apparent  in- 
flammation of  any  organ,  have  been  published  from 
time  to  time.  How  they  originate  is  altogether 
unknown.  Even  relatively  small  doses  may  cause 
them.  Blackwater  Fever  has  been  attributed  to 
the  action  of  quinine.  See  Blackwater  Fever, 
P-  143- 

Increase  of  the  general  reflex  excitability  has 
also  been  described  as  an  unusual  effect  of  small 
doses  of  quinine.  Epileptic  patients  are  said  to 
react  to  quinine  by  increase  of  their  fits  in  number 
and  severity.  This  would  correspond  more  with 
the  facts  derived  from  experiments  on  animals, 
than  the  assertion  that  quinine  diminishes  greatly 
the  reflex  function  of  the  spinal  cord.  Such  a 
diminution  takes  place  only  when  one  gives  large 
doses,  dangerous  to  life.  Then  the  reflex  function 
of  the  spinal  cord  ceases  at  the  same  time  as  all 
other  functions. 

It  seems  to  be  an  accepted  fact  that  quinine  is 
less  injurious  to  children  than  to  adults,  of  course, 
taking  into  consideration  that  the  doses  for  children 
are  altogether  smaller  than  those  for  adults. 

Quinine  has  often  been  employed  externally  on 
account  of  its  powerful  antiseptic  action,  without 
showing  injurious  effects,  when  applied  in  the  form 
of  preparations  with  neutral  or  weakly  alkaline 
reaction.  Repeated  frictions  of  ointment  of  quinine 
into  the  healthy  skin  cause  abrasion  and  soreness. 

Treatment. — The  treatment  of  quinine-poison- 
ing will  vary  with  the  various  possibilities  which 


have  just  been  described.  Should  a  large  dose  of 
quinine  be  still  in  the  stomach,  sickness  must  be 
induced  by  mechanical  irritation  of  the  pharynx,  or 
the  stomach  should  be  cleared  by  the  pump.  No- 
thing is  more  unwise  than  to  try  to  empty  the 
stomach  by  chemical  emetics,  such  as  tartar  emetic 
or  ipecacuanha.  Firstly,  much  time  is  wasted  by 
their  application  ;  and  secondly — what  is  still  more 
serious — if  they  really  do  act  at  last,  they  depress 
the  nervous  system  and  the  heart,  and  diminish  the 
power  of  resistance  to  the  poison.  If  any  emetic 
seems  to  be  indicated,  only  a  cautious  hypodermic 
injection  of  hydrochloride  of  apomorphine  can  be 
permitted.  Tannic  acid  or  carbonate  of  sodium 
should  be  introduced  into  the  stomach  before  or 
during  evacuation,  as  quinine-salts  are  precipitated 
by  these  bodies  in  a  much  less  soluble  form. 

In  cases  of  acute  quinine-poisoning  recourse  must 
be  had  to  artificial  respiration,  with  rhythmical 
pressure  on  the  heart  about  thirty  times  a  minute, 
as  it  produces  strong  mechanical  irritation  of  this 
organ.  Further,  hot  baths  (40°  C.  or  104°  F. ), 
with  cold  affusions  in  a  thin  stream  over  the  neck, 
should  be  tried.  The  room  and  bed  in  which  the 
patient  is  lying  must  be  kept  as  warm  as  possible. 
Strong  hot  coffee  or  tea  is  to  be  administered. 

Stimulation  of  the  kidneys  is  also  required,  to 
promote  excretion  of  the  alkaloid.  Abundance  of 
water  containing  free  carbonic  acid,  like  Seltzer  or 
Apollinaris,  mixed  with  small  quantities  of  wine 
or  other  good  alcoholic  beverage,  will  answer  this 
indication  best. 

As  the  head  in  such  cases  is  of  sufficiently  low 
temperature,  in  consequence  of  the  general  depres- 
sion of  the  body-heat,  cold  compresses  to  the  head 
are  not  advisable.  This  part  of  the  body  must  be 
kept  low,  in  order  to  allow  the  weak  action  of  the 
heart  to  maintain  the  cerebral  circulation  as  easily 
as  possible. 

Most  of  the  other  symptoms  caused  by  quinine 
disappear  of  themselves  as  soon  as  the  drug  is  dis- 
continued. Carl  Binz. 

QUINSY  (cytianche,  sore-throat).— A  popular 
synonym  for  acute  inflammation  of  the  tonsils. 
See  Tonsils,  Diseases  of. 

QUINTAN  (qiiintus,  the  fifth). — A  form  of  ague, 
in  which  the  paroxysm  returns  after  an  intermission 
of  ninety-six  hours.    See  Malarial  Disease. 

QUOTIDIAN  (qiiotidie,  daily).— A  form  of  ague, 
in  which  the  paroxysm  occurs  at  the  same  hour 
every  day.    See  Malarial  Disease. 
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RABBI,  in  the  Austrian  Tyrol. — Chaly- 
beate Waters.    See  Mineral  Waters. 

RABIES.— Definition. — An  acute  disease,  es- 
pecially prevalent  among  the  carnivora  and  depen- 
dent on  the  presence  of  a  specific  poison,  chiefly  in 
the  nervous  system. 

Etiology. — The  disease  never  arises  spon- 
taneously and  is  usually  transmitted  by  bites.    It  is 


possible  that  the  virus  present  in  the  saliva  of 
affected  animals  may  occasionally  infect  others 
owing  to  the  existence  of  abrasions,  without  actual 
biting.  Isolated  sporadic  cases  occur  in  all  coun- 
tries of  Europe,  and,  from  time  to  time,  epidemics 
varying  in  severity.  It  is  very  usual  for  the  malady 
to  remain  lurking  in  certain  districts  or  countries. 
Thus  foci  of  rabies  are  common  in  certain  parts  of 
Russia  and  of  France,  but  rarer  in  central  Europe. 
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In  Great  Britain  more  or  less  extensive  epidemics 
of  rabies  have  occurred  from  time  to  time.  Since 
1897,  owing  to  the  Muzzling  Order,  the  disease  has 
greatly  diminished.  During  1899  no  human  being 
died  of  hydrophobia  in  England  or  Wales,  a  result 
which  had  not  been  obtained  during  the  last  fifty- 
one  years.  In  the  year  1900  eleven  cases  were 
reported  ;  this  outbreak  of  rabies  was  confined  to  a 
district  in  the  South-west  of  Wales.  Rabies  is, 
however,  more  frequent  in  Ireland.  The  disease  is 
usually  communicated  by  a  rabid  animal  wandering 
at  large,  often  over  great  distances,  and  biting  other 
animals  such  as  dogs,  cats,  horses,  cattle. 

The  virus  of  rabies  is  especially  abundant  in  the 
saliva  and  in  the  nervous  system  — both  central  and 
peripheral.  There  is  some  discrepancy  among  ob- 
servers as  to  whether  the  virus  is  present  before  the 
symptoms  of  the  malady  are  well  established. 
According  to  Nocard  and  Roux  the  saliva  of  the 
dog  may  be  virulent  three  days  before  the  onset  of 
symptoms;  according  to  others,  e.g.  Dowdeswell, 
the  central  nervous  system  is  not  virulent  until  the 
animal  shows  symptoms  of  the  malady.  All  parts  of 
the  nervous  system  are  virulent  at  the  time  of  death, 
but  in  the  earlier  stages  of  the  malady  both  Inilb 
and  cerebro-spinal  fluid  are  virulent.  The  blood, 
the  lymph,  the  muscles,  the  liver,  the  spleen,  and 
such  secretions  as  the  urine  and  the  seminal  fluid 
are  usually  stated  not  to  contain  the  virus.  On 
the  other  hand,  such  glands  as  the  salivary,  the 
lachrymal,  and  the  pancreas  contain  the  virus,  and 
it  has  also  been  found  occasionally  in  the  milk. 

All  domestic  mammalia  are  susceptible  to  rabies, 
although,  from  the  habits  of  the  animals,  the  disease 
is  most  likely  to  occur  in  dogs  and  cats.  Birds  are 
more  refractory  than  mammals,  especially  to  bites, 
but  they  can  contract  the  disease  through  inoculation. 
Rabies  is  not  rare  in  the  wolf,  the  fox,  and  the  deer. 

Sub-dural  inoculation  is  the  most  certain  method 
of  transmitting  the  disease  experimentally,  and  next 
to  this,  inoculation  into  the  aqueous  humour  :  injec- 
tion of  the  virus  subcutaneously  is  a  very  uncertain 
method  ;  it  is  more  certain  when  injected  deeply  into 
muscles.  Absorption  from  the  gastro-intestinal 
tract  has  given  different  results,  and  in  many  cases 
the  feeding  of  animals  on  the  carcasses  of  animals 
■dead  of  rabies  has  failed  to  transmit  the  disease. 
In  other  cases  this  method  has  succeeded,  the  expla- 
nation being  doubtless  that  in  some  cases  abrasions 
existed  in  the  mucous  membrane  of  the  mouth 
and  throat.  The  injection  of  the  diluted  virus  pre- 
pared from  the  bulb  into  the  veins  is  stated  to  confer 
immunity  in  the  inoculated  animal  in  the  case  of  the 
horse,  but  in  dogs  and  rabbits  this  is  not  the  case  ; 
no  immunity  is  produced  and  rabies  may  ensue. 
Drying  destroj's  the  activity  of  the  virus  in  fourteen 
or  fifteen  days.  If  the  spinal  cord,  however,  be 
kept  moist  the  virulence  will  persist  for  as  long  as 
forty  days.  Heating  to  a  temperature  of  48°  C. 
■destroys  the  virus  in  from  five  to  ten  minutes. 
Sunlight  is  said  to  destroy  the  virus  in  as  short  a 
time  as  fourteen  hours.  Putrefaction  has  an  un- 
certain effect.  In  many  cases  the  activity  of  the 
virus  is  not  destroyed  even  after  as  long  a  period  as 
forty  days,  but  in  other  cases  it  may  be  destroyed 
earlier.  Antiseptics  such  as  perchloride  of  mercury 
in  the  strength  of  i  in  1000  destroy  the  virus  in  a 
few  minutes,  and  a  5-per-cent.  solution  of  carbolic 
acid  in  approximately  one  hour. 

Incubation. — The  period  of  incubation  is  not 
only  different  in  different  animals  but  is  liable  to 


somewhat  considerable  variations  in  the  same 
animal.  It  is  rather  more  variable  after  the  trans- 
mission of  the  malady  in  the  usual  manner  by  a  bite 
than  when  it  is  communicated  by  experimental 
inoculation.  In  most  domestic  animals  the  incuba- 
tion-period varies  from  fifteen  to  sixty  days.  In 
dogs,  according  to  Nocard,  the  disease  in  more  than 
half  the  cases  declares  itself  in  less  than  one  month 
after  the  bite,  and  in  four-fifths  of  the  cases  the 
incubation-period  is  not  more  than  sixty  days. 

After  the  passage  of  the  virus  through  a  con- 
siderable number  of  rabbits  the  incubation-period  is 
shortened  to  six  or  seven  days.  This  exaltation  of 
the  activity  of  the  virus  is  not  usually  seen  with  less 
than  100  successive  transmissions.  Subsequently  to 
this  the  activity  of  the  virus  becomes  constant,  the 
incubation-period  being  constantly  six  to  seven 
days.  This  is  spoken  of  as  k  virus  fixe  and  is  used 
in  the  Pasteur-method  of  prophylaxis. 

Symptoms. — Two  forms  of  the  malady  exist,  the 
furious  and  the  dumb.  In  many  animals,  e.g. 
carnivora,  one  may  precede  the  other,  inasmuch  as 
the  later  stages  of  the  malady  beginning  as  '  furious 
rabies'  are  characterised  by  symptoms  similar  to 
those  seen  in  the  '  dumb '  form  of  the  disease.  In 
other  animals,  especially  rabbits,  the  '  furious  '  form 
is  rare,  '  paralytic  '  or  '  dumb  '  rallies  being  the 
usual  type.  '  Furious  '  rabies,  however,  may  occur 
in  rabbits  as  a  result  of  inoculation  or  spontaneously, 
and  '  dumb  "  rabies  is  not  very  uncommon  in  the 
carnivora.  In  both  forms  of  rabies  prodromal  or 
premonitory  symptoms  are  liable  to  be  present. 
The  prodromal  period  in  dogs  is  characterised  prin- 
cipally by  an  alteration  in  the  habits  of  the  animal, 
t^uiet  and  friendly  dogs  become  ill-tempered  and 
restless,  and  are  liable  to  conceal  themselves  in 
dark  places.  During  this  stage  of  the  malady  the 
animal  may  still  be  docile,  and  does  not  try  to  bite, 
and  the  appetite  is  maintained  or  may  be  increased. 
Irritation  at  the  seat  of  the  bite  may  be  present, 
and  very  soon  hallucinations  develop,  and  the  dog 
tries  to  avoid  imaginary  objects  and  may  even  snap 
in  the  air  at  them.  This  prodromal  period  passes 
insensibly  into  the  second  or  fully  established  stage 
of  the  malady,  in  which  the  restlessness  is  greatly 
increased,  and  the  dog  suffers  from  paroxysms  of 
violent  excitement  followed  by  remissions  of  ex- 
haustion. In  the  paroxysms  of  excitement  he  de- 
stroys all  objects  that  he  encounters,  and  will,  at 
this  period  of  the  malady,  swallow  a  great  variety 
of  foreign  bodies,  such  as  sticks,  straw,  stones,  rags, 
excrement,  &c. 

During  this  period  the  voice  becomes  altered  so 
that  the  bark  becomes  extraordinarily  high-pitched 
and  has  a  peculiar  falsetto  quality.  The  peculiar 
nature  of  the  bark  is  one  of  the  characteristic 
features  of  the  disease  in  its  '  furious  '  form,  and 
there  is  often  a  tendency  for  the  animal  to  lie 
quietly  for  a  time  and  then  to  suddenlyjump  up  and 
utter  the  peculiar  bark.  The  cause  of  the  peculiar 
long-drawn  bark  is  in  part  a  paresis  of  the  vocal 
cords. 

When  the  dog  is  suffering  from  the  fully  esta- 
Ijlished  disease  it  is  not  uncommon  for  it  to  wander 
long  distances,  snapping  and  biting  at  objects, 
animals,  and  persons  on  its  way.  It  is  in  this  man- 
ner that  a  single  rabid  dog  may  communicate  the 
disease  to  large  numbers  of  other  animals  and  also 
to  man. 

The  paroxysms  of  furious  excitement  tend  to 
become  more  and  more  marked  for  a  time,  but  as 
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the  disease  progresses  the  periods  of  exhaustion  be- 
tween the  paroxysms  become  longer  ;  and,  finally, 
during  the  last  days  of  life,  paralysis  is  fully  esta- 
blished, and  the  animal  is  not  only  unable  to 
swallow  or  to  stand,  but  the  jaw  drops  and  the 
mouth  gapes,  with  considerable  quantities  of  stringy 
saliva  hanging  from  it. 

In  '  dumb  '  or  '  paralytic  '  rabies  the  onset  of  the 
malady  is  marked  by  somewhat  similar  sensory 
symptoms  to  those  seen  in  the  '  furious '  form. 
After  a  short  period,  in  which  anxiety  and  agitation 
are  the  most  marked  features,  the  palsy  sets  in,  in 
the  form  of  paralysis  of  the  muscles  of  the  lower 
jaw,  so  that  the  mouth  gapes  owing  to  the  dropping 
of  the  jaw.  Although  the  dropping  of  the  jaw  is 
the  most  characteristic  form  of  the  palsy,  this  may 
assume  other  types,  such  as  paraplegia,  hemiplegia, 
or  even  monoplegia.  The  palsy  that  begins  in  the 
muscles  of  the  jaw  rapidly  spreads  to  the  muscles 
of  the  rest  of  the  body,  involving  ultimately  the 
muscles  of  respiration,  and  so  causing  death. 
'  Dumb '  rabies  is  necessarily  not  so  dangerous  a 
malady  as  the  'furious'  form,  but  although  the 
animal  is  unable  to  bite,  the  disease  may  be  com- 
municated to  others  by  careless  handling  of  the  dog  ; 
and  in  this  way  scratches  about  the  hands  may  be- 
come infected  from  the  saliva  hanging  round  the 
mouth  and  teeth. 

The  average  duration  of  '  furious '  rabies  in  the 
dog  is  from  four  to  five  days,  with  a  minimum  of  two 
and  a  maximum  of  ten.  In  '  dumb '  rabies  the 
average  duration  is  from  two  to  three  days. 

Glycosuria  is  not  uncommonly  present  both  in 
'  furious  '  and  in  '  dumb  '  rabies,  and  the  urine  may 
be  examined  for  sugar  after  :the  death  of  an  animal 
with  suspicious  symptoms.  Glycosuria  may  be  due 
to  other  causes,  and  its  occurrence  in  rabies  is 
more  of  interest  than  of  importance. 

Rabies  runs  a  very  similar  course  in  both  cat  and 
dog.  The  '  furious '  form  is  exceedingly  well 
marked  in  the  cat,  and  these  animals  are  especially 
dangerous  owing  to  their  tendency  to  fly  at  and 
bite  exposed  parts  of  the  body,  such  as  the  face. 

In  the  horse  the  '  furious  '  form  is  also  very  well 
marked,  and  the  animal  becomes  very  savage,  but 
the  essential  features  of  the  malady  are  much  the 
same  as  in  the  dog,  and  the  average  duration  of  the 
disease  is  from  three  to  six  days. 

In  the  herbivora  the  average  duration  is  from  four 
to  six  days.  During  the  height  of  the  disease 
cattle  will  attempt  to  bite  other  animals  or  even 
man.  Rabies  in  rabbits  is  usually  of  the  '  dumb  '  or 
'  paralytic '  variety. 

Morbid  Anatomy. — The  anatomical  changes 
found  in  rabies  are  not  well  marked,  and  in  many 
cases  no  changes  at  all  are  found  owing  to  the 
animal  having  been  killed  at  an  early  stage  of  the 
malady  before  the  disease  has  existed  a  sufficient 
length  of  time  to  produce  marked  anatomical 
changes.  The  mucous  membrane  of  the  mouth, 
fauces,  tongue,  pharynx,  stomach  and  intestine  is 
usually  congested  and  may  present  hemorrhagic 
erosions  or  even  ulcers.  The  tongue  is  often 
swollen,  of  a  dark  red  colour,  and  the  mouth  gene- 
rally injected,  considerable  quantities  of  ropy  saliva 
hanging  about  the  jaws.  The  stomach  and  intes- 
tines usually  contain  no  food,  but  in  the  former  is 
found  a  great  variety  of  foreign  bodies,  such  as 
hair,  wood,  straw,  coals,  hay,  &c.  The  blood  is 
often  dark-coloured,  the  spleen  congested,  and 
the  lungs  gorged  with  blood  with  minute  petechia! 


haemorrhages  on  the  surface  of  the  serous  mem- 
branes. The  last,  however,  are  only  the  results  of 
death  from  asphyxia,  and  are  of  no  great  value  as 
diagnostic  signs  of  rabies.  It  is  most  essential  to 
remember  that  rabies  can  never  be  excluded  by 
post-inorteni  examination  because  the  animal  may 
have  been  killed,  as  is  often  the  case,  owing  to  a 
mere  suspicion  of  the  existence  of  the  disease  at 
such  an  early  stage  that  none  of  the  post-mortem 
phenomena  are  present. 

Babes  considers  that  the  malady  may  be  dia- 
gnosed with  certainty  owing  to  the  presence  of 
hyaline  thickening  and  thrombi  in  the  vessels  of 
the  central  nervous  system,  especially  the  medulla. 
Van  Gehuchten  has  described  changes  in  the  ganglia 
of  the  vagus,  an  acute  degeneration  of  the  nerve- 
cells  of  this  ganglion,  and  he  considers  that  by  this 
means  the  disease  can  be  diagnosed  with  certainty. 

Diagnosis. — In  the  'furious'  form  of  the  dis- 
ease the  most  characteristic  clinical  feature  is  un- 
questionably the  bark.  dogs  in  which  the 
malady  is  suspected  should  be  isolated,  because  it  is 
difficult,  if  not  impossible,  by  a  single  examination 
in  the  early  stages  of  the  disease  to  determine  with 
certainty  the  nature  of  the  malady.  Its  clinical 
course  is  so  rapid  and  characteristic  that  a  few  days' 
isolation  will  generally  determine  the  question  with 
certainty. 

The  following  diseases  are  liable  to  be  con- 
founded with  rabies  :  Epilepsy  and  diseases  of  the 
external  auditory  meatus,  cysticercus  in  the  brain, 
distemper,  gastritis  and  enteritis,  and  in  a  few  in- 
stances tetanus.  Foreign  bodies  in  the  fauces  and 
inflammation  of  the  temporo-maxillary  articulation, 
from  rheumatic  or  other  causes,  are  the  diseases 
most  apt  to  be  confounded  with  '  dumb  '  rabies. 

The  post-nioj-teni  diagnosis  is  very  unreliable  for 
the  reasons  already  mentioned.  The  most  charac- 
teristic phenomena  are  the  absence  of  food  in  the 
alimentary  canal  together  with  the  presence  of 
foreign  bodies  and  hemorrhages  in  the  stomach. 
Some  writers  lay  great  stress  on  the  presence  of 
sugar  in  the  urine. 

Experimental  Diagnosis. — The  only  method 
of  determining  with  certainty  the  presence  of  rabies 
after  death  is  by  the  inoculation  of  a  portion  of  the 
brain  or  spinal  cord  from  the  suspected  animal  sub- 
durally  in  the  rabbit.  A  portion  of  the  central 
nervous  system,  preferably  the  bulb,  of  the  sus- 
pected case  of  rabies  should  be  placed  in  glycerine 
for  three  days  ;  an  emulsion  of  the  brain  should  then 
be  prepared  with  sterilised  salt-solution  and  a  few 
drops  injected  sub-durally  in  the  rabbit,  sub-dural 
inoculation  being  more  certain  than  that  into  the 
aqueous  humour  of  the  eye.  After  an  incubation- 
period  of  from  fourteen  to  nineteen  days,  but 
sometimes  amounting  to  as  much  as  six  weeks,  the 
paralytic  form  of  the  disease  manifests  itself  in  the 
rabbit,  and  owing  to  its  typical  features  and  charac- 
teristic course  can  be  readily  diagnosed.  In  a  few 
instances  the  experimental  method  will  fail  owing 
to  the  contamination  of  the  suspected  brain  with 
some  septicasmic  virus,  the  rabbit  dying  from  the 
septiccemic  infection  at  a  period  so  early  that  the- 
rabies  cannot  be  manifested.  The  experimental 
method  can  be  used  even  when  the  cord  and  brain 
are  in  a  state  of  putrefaction  ;  in  a  considerable 
number  of  cases  injection  of  the  decomposed  or 
even  putrid  brain  beneath  the  dura  mater  is  not 
only  not  followed  by  any  immediate  serious  con- 
sequences, but  the  virus  of  rabies  if  present  may 
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still  be  able  to  manifest  its  presence  in  the  usual 
way.  A  negative  result  after  the  sub-dural  injec- 
tion of  decomposed  brain-tissue  suspected  of  con- 
taining the  virus  of  rabies  is  of  little  value,  as 
putrefaction  unquestionably  may  destroy  the  virus. 
The  great  disadvantage  of  the  experimental  method 
of  diagnosis  is  the  fact  that  on  an  average  some 
three  weeks  are  necessary  in  order  to  determine 
with  certainty  the  presence  or  absence  of  rabies. 

Treatment. — Rabies  is  such  a  serious  disease 
in  animals,  and  the  danger  of  the  communication 
of  hydrophobia  to  man  is  so  great,  that  it  is  not 
customary  to  attempt  to  treat  the  malady.  Animals 
undoubtedly  suffering  from  the  malady  should  be 
killed,  and  it  is  usually  recommended  to  burn  their 
carcasses.  An  animal  bitten  by  another  suffering 
from  rabies  may  be  treated  on  the  same  lines  as  the 
Pasteur  treatment  of  hydrophobia,  but  the  disease 
is  such  a  terrible  one  that  it  is  better  to  imme- 
diately kill  all  animals  that  have  been  bitten  by  an 
animal  suspected  of  rabies.  If  an  animal  suspected 
of  rabies  has  bitten  any  human  being,  it  should  be 
isolated  and  not  destroyed  until  it  has  been  deter- 
mined whether  the  animal  is  rabid  or  not.  When 
destroyed  this  opinion  should  be  confirmed  by 
experimental  inoculation.  If  an  animal  has  been 
in  company  with  one  affected  with  rabies  it  should 
be  isolated  and,  according  to  some  writers,  the 
period  of  isolation  should  be  at  least  four  months. 
All  kennels,  dog-collars,  &c.,  which  have  been  used 
by  a  rabid  animal  should  be  disinfected  with  a 
powerful  antiseptic  such  as  perchloride  of  mercury. 

Rabies  can  be  checked,  and  in  many  cases 
entirely  prevented,  by  the  systematic  and  thorough 
muzzling  of  dogs,  and  by  regulations  directed  to 
prevent  the  importation  of  animals,  especially  dogs, 
from  countries  where  rabies  is  prevalent.  It  is  to 
the  thorough  carrying  out  of  the  Muzzling  Order  that 
the  extinction  of  the  last  epidemic  in  this  country 
is  due.  In  addition  to  this  it  would  be  very  advisable 
that  dog-owners  should  be  compelled  to  have  collars 
with  their  name  and  address  on  their  dogs. 

John  Rose  Bradford. 

RACHITIS  (^ctxis,  the  spine). — A  synonym 
for  rickets.    See  Rickets. 

RAGATZ,  In  Switzerland. — Simple  thermal 
waters.    See  Mineral  Waters. 

RAG-SORTER'S  D!SEASE.~&e  Pustule, 
Malignan  r. 

RAILWAY  INJURIES.  ^  Description.— The 
points  of  difference  between  railway  injuries  and 
those  sustained  in  other  ways,  such,  for  instance, 
as  by  a  fall  from  a  horse  or  a  carriage,  are  virtually 
those  of  degree.  The  more  serious  results  are 
referable,  firstly,  to  the  great  weight  and  impulse  of 
the  railway  train,  crushing,  perhaps  completely, 
some  portion  of  the  body  ;  secondly,  in  the  case  of 
collision,  to  the  sudden  arrest  of  momentum  of 
such  ponderous  bodies  in  more  or  less  rapid  motion, 
causing  thereby  violent  vibratory  shocks  to  the 
travellers  ;  and,  thirdly,  the  occurrence  being 
sudden  and  unexpected,  the  muscles  are,  as  it  were, 
taken  by  surprise,  and  before  contraction  can  take 
place  the  ligaments  of  the  spine  are  frequently 
strained  or  even  torn,  while  in  other  cases  unequal 
and  unbalanced  muscular  spasm  leads  to  serious 
lesions.  There  is  no  time  for  preparation  ;  the 
whole  is  the  work  of  an  instant.      In  cases  of  injury 


to  those  who  jump  or  fall  from  a  train  in  motion, 
the  gravity  of  the  resulting  injury  depends  on  the 
rate  of  speed  of  the  train  at  the  moment ;  on  the 
part  of  the  body  which  first  strikes  the  ground,  and 
the  angle  at  which  it  is  struck  ;  on  the  weight  of  the 
individual  ;  and  also  on  the  nature  of  the  ground. 

Accidents  which  happen  to  persons  either  get- 
ting into  or  out  of  trains  not  in  motion,  possess  no 
unusual  characters.  Serious  spinal  injuries  have, 
however,  occurred  to  those  sitting  in  a  train  not  in 
motion,  when,  by  a  sudden  unexpected  jerk,  as 
from  a  train  running  into  it  from  behind,  a  violent 
shock  is  sustained. 

It  is,  then,  the  sudden  and  violent  character  of 
the  occurrence,  the  alarm  and  fright  necessarily  as- 
sociated therewith,  the  general  jar  or  commotion  of 
the  nervous  system,  and  possibly  the  localised 
physical  damage,  which  constitute  the  main 
features  of  this  class  of  injuries,  conditions  which 
do  not  obtain  in  cases  of  less  sudden  violence. 

Results.  —  i.  The  direct  or  immediate  results  of 
railway  accidents  are  of  various  kinds.  Locally, 
they  consist  of  simple  or  compound  fractures,  con- 
tusions, and  lacerations,  caused  either  by  the  force 
of  the  collision,  by  the  limbs  being  caught  be- 
tween the  seats  of  the  carriage,  by  the  wheels  of 
the  carriages  where  the  individual  has  been  run 
over,  or  by  fragments  of  splintered  wood,  iron,  or 
glass.  Burns  and  scalds  may  add  to  the  sufferings 
of  the  injured.  These  injuries,  if  not  resulting 
immediately  in  death,  may  ultimately  prove  fatal  in 
various  ways,  or  permanent  injury  to  a  greater  or 
less  extent  may  ensue.  Such  conditions,  however, 
are  not  peculiar  to  railway  injuries,  and  need  no 
special  description  here. 

The  immediate  effects  on  the  cerebro-spinal 
system  are,  on  the  other  hand,  of  special  interest 
and  importance.  Local  injuries,  even  fractures  of 
the  spinal  column  or  head,  are  frequently  met 
with,  while  in  other  instances  serious  lesions,  ac- 
companied by  hremorrhages,  occur  in  the  brain  or 
spinal  cord  or  their  membranes,  without  any 
fracture  ;  but  ligamentous  lesions  of  the  spine  are 
perhaps  the  most  characteristic  features  of  railway 
injuries.  Death  has  resulted  from  sheer  fright, 
especially  in  persons  suffering  from  heart-disease, 
aneurysm,  and  the  like.  The  primary  depression 
produced  on  the  nervous  and  circulatory  systems 
continues  and  deepens,  there  is  no  power  to  rally, 
and  a  fatal  result  from  syncope  ensues.  General 
shock  or  concussion  is  also  commonly  met,  with, 
where  the  symptoms  are  mainly  subjective  ;  and  in 
emotional  individuals  an  attack  of  acute  hysteria 
may  be  induced,  laying  the  foundation  of  a  chronic 
condition. 

For  a  description  of  concussion  of  the  cord,  and 
of  the  localisation  of  lesions  of  the  cord,  see 
Spinal  Cord,  Diseases  of. 

2.  The  indirect  or  remote  results  of  railway 
injuries  are  'numerous  and  varied  in  character. 
Locally,  it  must  not  be  forgotten  that  an  accident 
may  readily  light  up  chronic  inflammatory  mischief 
in  individuals  who  are  predisposed  by  some  in- 
herited or  acquired  weakness,  or  by  some  particular 
diathesis.  Thus  syphilitic,  tubercular,  gouty,  and 
even  cancerous  disease  may  follow  and  complicate 
the  symptoms  arising  from  the  injury.  Again, 
chronic  inflammatory  conditions  of  the  spinal  cord 
and  its  membranes  may  be  induced  thereby,  and  the 
usual  train  of  symptoms  accompanying  such  lesions 
will  be  manifested.    But,  apart  from  the  existence 
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of  such  organic  mischief,  certain  indefinite  phe- 
nomena, subjective  and  functional  in  character,  are 
constantly  met  with,  which  render  the  diagnosis 
and  prognosis  of  railway  injuries  difficult,  and  con- 
siderably increase  the  responsibilities  of  the  medical 
attendants.  It  is  especially,  however,  when  there 
is  no  local  lesion  of  importance,  such  as  a  fractured 
limb,  that  these  general  '  neurasthenic  '  conditions 
are  likely  to  occur  ;  for  it  can  be  readily  understood 
that  if  the  force  of  the  accident  expend  itself  upon 
some  injury,  say,  to  one  of  the  extremities,  there  is 
less  likelihood  of  a  general  concussion  of  the  ner- 
vous system.  The  familiar  and  often-quoted  illus- 
tration is  that  of  a  watch,  in  which  the  works  are 
less  likely  to  be  damaged  by  a  fall  if  part  of  the 
violence  be  expended  in  breaking  the  glass.  This 
neurasthenic  condition  is  evidently  the  expression  of 
an  exhausted  nervous  system,  and  may  come  on  in 
various  ways  and  at  various  times  after  the  acci- 
dent. The  mental  shock  is  to  be  held  responsible 
for  its  occurrence  nearly  as  much  as  is  the  physical. 
It  may  arise  out  of  the  general  collapse  or  shock 
into  which  the  patient  has  been  suddenly  thrown 
by  the  accident,  but  perhaps  more  commonly  the 
extent  of  the  mischief  is  not  evident  at  the  time. 
As  a  typical  illustration  of  such  a  case,  the  follow- 
ing may  be  taken  :  A  person  in  a  collision  receives 
a  sudden,  unexpected,  and  violent  shock,  the  result 
of  being  thrown  or  jolted  backwards  and  forwards. 
He  feels  faint  and  collapsed  for  a  few  moments, 
but  recovers  sufficiently  to  be  able  to  assist  his 
fellow  sufferers ;  returns  home,  and  resumes  his 
usual  avocations.  After  an  interval  of  a  few 
hours  or  days  he  begins  to  complain  of  pain  and 
stiffness  in  the  back  and  neck,  but  particularly  in 
the  lumbo-dorsal  region.  He  goes  to  his  business, 
but  cannot  attend  to  it,  being  unable  to  concentrate 
his  attention  or  make  calculations,  any  special 
effort  resulting  in  marked  headache.  He  is  un- 
able to  read  comfortably,  as  the  letters  run  into  one 
another  and  become  Ijlurred.  He  goes  home  and 
consults  his  medical  man,  who  probably  advises 
rest  in  bed,  and  prescribes  bromide  of  potassium, 
&c.  The  temperature  in  these  cases  is  often  sub- 
normal, and  the  pulse  sometimes  rapid,  sometimes 
slow.  These  symptoms  in  the  majority  of  cases 
pass  away  after  a  short  rest,  and  terminate  in  com- 
plete recovery.  In  other  cases,  fortunately  the  ex- 
ceptions, further  symptoms  develop,  such  as  irrita- 
bility of  the  bladder,  inability  to  empty  the  viscus, 
occasional  dribbling  of  urine,  lightning  pains  in  the 
spine,  spasm  of  the  legs,  and  others  too  numerous 
to  mention  here.  These  may  depend  either  upon 
the  condition  of  neurasthenia,  just  alluded  to ; 
or  more  rarely  upon  definite  congestive  or  other 
pathological  changes  occurring  in  the  spinal  cord. 
The  prognosis  of  the  latter  is  grave  in  the  extreme. 

In  the  condition  of  neurasthenia,  asthenopia, 
with  difficulty  in  or  real  loss  of  the  power  of  ac- 
commodation, may  be  one  of  the  causes  of  the  im- 
paired vision  just  mentioned.  Physical  changes  in 
the  retina  and  optic  disc  are  extremely  uncommon. 
In  all  probability,  they  only  exist  as  sequelte  of 
organic  lesions  of  the  spinal  cord  and  membranes. 

Added  to  this  neurasthenic  condition,  there  is 
often  seen  a  certain  amount  of  functional  disturb- 
ance, probably  of  cerebral  (cortical)  origin,  which 
may  be  described  as  chronic  hysteria,  under  which 
one  includes  changes  of  various  kinds  in  the  cuta- 
neous sensibility,  spasmodic  contractions  of  limbs, 
and  paralyses  ;  and  it  is  often  a  most  difficult  ques- 


tion to  decide  whether  these  phenomena  are  func- 
tional or  organic.  Cases  such  as  these  are  fre- 
quently the  subject  of  litigation  as  regards  claims  for 
damages  against  railway  companies. 

Medico-legal  Questions  in  Connection 
WITH  Railway  Accidents. — In  cases  of  claim 
for  compensation  for  these  injuries,  it  is  of  the 
highest  importance  that  the  medical  men  engaged 
should  make  themselves  thoroughly  acquainted  with 
all  the  circumstances  connected  with  the  accident 
and  its  results.  This  applies  to  the  medical  at- 
tendant of  the  injured  person,  as  well  as  to  the 
medical  officer  examining  on  behalf  of  the  com- 
pany. 

Duties  of  the  Medical  Attendant. — i.  It 

is  desirable  to  obtain  in  writing  the  patienfs  slate- 
?nent  as  regards  :  (a)  the  accident ;  ascertaining,  if 
possible,  the  approximate  speed  of  the  train  when 
the  accident  occurred,  the  position  of  the  injured 
person  in  the  carriage,  and  of  the  carriage  in  the 
train  ;  also  whether  other  persons  were  present  or 
not  ;  (b)  his  condition  from  the  time  of  the  acci- 
dent to  the  time  of  his  examination  ;  and  (<)  the 
symptoms  complained  of  at  the  time  of  his  exami- 
nation. 

2.  Investigate  the  general  condition  of  the  patient, 
especially  as  to  his  appetite,  and  his  capacity  for 
sleep  or  work  ;  ascertain  also  his  previous  habits. 
The  possible  existence  of  organic  disease,  previous 
to  the  accident,  should  not  be  overlooked,  as  it  has 
happened  that  symptoms  referable  to  disease — 
tabes  dorsalis,  for  example — have  been  erroneously 
ascribed  to  injury.  The  urine  should  be  carefully 
examined  in  every  case. 

3.  Note  bruises  or  any  sign  of  local  injury  on  any 
part  of  the  body. 

4.  Where  injury  to  the  spine  is  alleged,  the  in- 
vestigation should  be  conducted  as  far  as  possible 
according  to  the  following  systematic  plan  : — 

(i.)  Notice  the  amount  of  mobility  or  rigidity  of 
the  spine  while  the  patient  is  undressing. 

(ii. )  Examine  the  spine  by  digital  pressure  or 
percussion,  and  by  the  application  of  hot  or  cold 
sponges. 

(iii.)  Investigate  any  alleged  paralytic  symptoms 
by  (a)  measuring  the  circumference  of  the  limbs, 
where  needful  ;  the  right  side,  it  should  be  remem- 
bered, is  usually  somewhat  fuller  than  the  left,  and 
the  existence  of  any  other  pre-existing  inequality  of 
the  limbs  should  not  be  lost  sight  of  ;  (b)  testing  the 
electrical  excitability  of  the  muscles  ;  (;  )  noting  the 
existence  of  spasm  or  tremor  of  the  muscles  of  the 
spine  and  limljs  ;  and  (d)  examining  the  condition 
of  the  reflexes,  superficial  and  deep. 

5.  Investigate  the  presence  of  any  abnormal 
cutaneous  sensibility.  This  is  entirely  a  subjective 
phenomenon,  on  which  reliance  cannot  always  be 
placed. 

6.  Ophthalmoscopical  examination  may  be  neces- 
sary in  order  to  determine  the  existence  or  not  of 
local  lesion  in  the  fundus  oculi,  confirmatory  or 
otherwise  of  cerebral  or  spinal  symptoms  ;  but,  as 
already  stated,  such  pathological  changes  are  ex- 
ceedingly rare. 

During  this  examination,  it  should  be  borne  in 
mind  that  the  simulation  of  symptoms,  such  as 
spinal  tenderness  or  muscular  tremor,  can  frequently 
be  detected  by  distracting  the  attention,  when  pres- 
sure on  the  part  previously  complained  of  may  be 
made  with  impunity,  or  the  muscular  tremors  will 
cease.    This,  however,  is  not  conclusive  of  inten- 
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tional  imposture,  for  in  hysteria,  whien  tlie  attention 
is  diverted,  the  same  occurs. 

As  an  instance  where  the  truth  of  a  patient's 
statements  may  be  tested  by  the  astuteness  of  the 
medical  man,  a  case  may  be  mentioned  in  which 
the  plaintiff,  who  had  travelled  up  some  fifty  miles 
to  London  to  be  examined,  stated,  among  other 
symptoms,  that  his  urine  continually  dribbled  from 
him.  The  surgeon  immediately  asked  to  see  his 
shirt,  which  had  been  worn  at  least  six  hours,  when 
it  was  found  perfectly  dry  and  devoid  of  any  stain  of 
urine  !  In  another  case  a  man  complained  of  ex- 
treme spinal  tenderness,  even  when  the  part  was 
merely  blown  upon.  A  sheet  of  paper  being  inter- 
posed, without  the  patient's  knowledge,  the  effect 
was  the  same  ! 

It  now  becomes  the  duty  of  the  medical  attendant 
to  form  an  opinion  on  the  following  points  :  — 

(a)  Has  the  patient  been  really  injured? 
What  is  the  nature  of  the  injury? 

(7)  Is  the  injury  a  possible  or  probable  result  of 
the  accident  as  described? 

(S)  Are  the  symptoms  consistent  with  the  history 
and  the  objective  signs? 

Duties  of  the  Medical  Officer  examining 
on  behalf  of  the  Railway  Company.  The 
medical  officer  of  the  company  should  on  no  account 
constitute  himself  the  agent  of  the  company  for 
settling  the  terms  of  compensation.  The  examina- 
tion should  be  made,  if  possible,  in  the  presence  of 
the  medical  attendant  of  the  patient,  and  not  in  the 
presence  of  the  legal  advisers  of  either  side  ;  it 
should  be  conducted  with  thoroughness  and  tact, 
and  without  inflicting  any  unnecessary  pain. 

A  report  of  the  case  should  be  drawn  up  from 
notes  taken  at  the  time,  giving  :  — 

(1)  The  patient's  account  of  the  accident,  and  of 
his  subsequent  and  present  symptoms. 

(2)  The  present  condition  of  the  patient,  noting 
particularly  any  objective  signs  of  injury. 

(3)  An  opinion  as  to  whether  the  symptoms 
complained  of  are  likely  to  be  the  result  of  the  acci- 
dent ;  and  as  to  the  probability  of  recovery,  and  at 
what  period. 

As  the  plaintiffs  solicitors  in  an  action  can  apply 
for  a  copy  of  this  report,  it  should,  of  course,  be 
worded  with  extreme  care. 

The  actual  question  of  pecuniary  compensation 
does  not  concern  either  the  medical  attendant  of  the 
patient,  or  the  medical  adviser  of  the  company. 
They  merely  have  respectively  to  bring  forward 
facts  in  support  of  their  opinions  as  to  the  value  of 
symptoms,  and  how  far  they  are  dependent  upon 
the  injury. 

Such  investigation  should  take  place  as  soon  after 
the  accident  as  possible,  by  which  means  the 
chances  of  imposture  would  be  lessened  ;  while  by 
a  careful  and  impartial  estimate  of  the  facts  of  the 
case  as  obtained  by  such  a  thorough  examination 
as  that  sketched  above,  much  conflict  of  medical 
opinion  would  be  avoided,  the  medical  men  lacing 
witnesses,  not  advocates. 

At  the  above  examination  the  question  of  the 
future  treatment  of  the  plaintiff  may  be  raised  by 
his  doctor,  but  the  medical  officer  of  the  company 
should  be  extremely  cautious  in  giving  advice  or 
making  suggestions. 

Fraudulent  Claims. — It  will  be  well  to  allude 
to  some  of  the  ways  in  which  fraudulent  claims  are 
brought  against  railway  companies.  These  may  be 
conveniently  divided  into  :  — 
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(1)  Claims  made  by  persons  who,  as  may  be 
subsequently  proved,  were  not  even  in  the  train. 

(2)  Claims  by  those  who,  though  present  and 
unhurt,  yet  simulate  the  symptoms  of  injury  ;  and 

(3)  Claims  by  those  who,  having  sustained  some 
trifling  injury,  wilfully  and  intentionally  exaggerate 
their  symptoms  in  order  to  obtain  a  larger  amount 
in  compensation. 

The  medical  man  should,  therefore,  be  alive  to 
the  possibility  of  wilful  deception  being  practised 
on  him,  lest  he  should  be  led  away  by  a  well- 
planned  history,  and  thus  unwittingly  be  made  a 
party  to  such  fraudulent  transactions.  ■ 

Unintentional  Exaggeration.— The  diffi- 
culty of  assessing  the  value  of  subjective  symptoms 
in  general  is  much  increased  by  the  fact  that  there 
are  certain  persons  who,  undoubtedly  injured,  may, 
without  any  fraudulent  design,  unintentionally 
exaggerate  their  symptoms.  This  is  to  some  extent 
explained  by  their  thoughts  being  constantly 
directed  to  their  sufferings,  and  the  worry  neces- 
sarily attending  a  protracted  lawsuit,  or  while  an 
action  for  damages  is  pending.  The  suspense  and 
anxiety,  the  examinations  by  the  medical  men,  and 
the  repeated  interviews  with  their  solicitors,  keep 
them  in  a  constant  state  of  nervous  tension.  When, 
therefore,  their  claims  are  settled,  it  is  natural  that 
the  relief  they  experience  should  frequently  be 
attended  by  beneficial  results,  or  even  complete  re- 
covery.   See  Feigned  Diseases. 

Treatment. — The  chief  injuries  received  at  the 
time  of  a  railway  accident  being  surgical,  the  treat- 
ment adapted  for  each  particular  case  will  be  found 
in  surgical  works.  Nevertheless  there  are  some 
general  points  in  the  immediate  treatment  to  which 
any  medical  man  present  on  such  occasions  would 
do  well  to  attend. 

In  the  present  day,  thanks  to  the  efficient  train- 
ing given  on  most  railways  to  the  guards  and  other 
employes  in  ambulance  work,  the  administration  of 
first  aid  is  more  intelligently  carried  out,  and  has  fre- 
quently been  the  means  of  saving  life. 

1.  Hieiiiorrhage.  —  Death  from  haemorrhage 
should  be  prevented,  where  possiljle,  by  promptly 
adopting  pressure  of  some  kind.  If  no  tourniquet 
or  india-rubber  band  be  available,  a  handkerchief 
tied  round  the  limb  and  twisted  tight  with  a  piece 
of  stick,  or  direct  pressure  by  the  finger,  will  suffice 
for  the  time. 

2.  Fractures. — Temporary  splints  maybe  impro- 
vised out  of  umbrellas,  walking-sticks,  cushions, 
newspapers,  and  broken  pieces  of  wood,  &c.,  fixed 
by  straps  or  handkerchiefs,  so  that  the  injured  may 
be  removed  with  as  little  pain  as  possible,  and 
simple  fractures  may  be  prevented  from  becoming 
compound.  Simple  dislocations  should  be  reduced 
at  once,  if  possil)!e. 

3.  Shock,  collapse,  and  fright.  —  In  the  treatment 
of  these  conditions  great  caution  is  required  to 
maintain  the  vital  ]iowers  until  reaction  sets  in. 
The  temperature  of  the  body,  the  strength  and  rate 
of  the  heart's  action,  together  with  the  respiration, 
should  be  kept  up  by  stimulants  and  warmth. 
There  is,  however,  a  danger  of  ot'fr-stimulation, 
whereby  the  flickering  powers  of  nature  may  be  ex- 
tinguished altogether. 

4.  Exposure  to  tuet  and  cold.  —  Every  endeavour 
should  of  course  be  made  to  prevent  prolonged  ex- 
posure, by  sheltering  the  injured  as  much  as  pos- 
sible, and  securing  their  early  removal  to  any  neigh- 
bouring houses.     This  question  of  moving  the 
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injured  passengers,  many  of  whom  maybe  suffering 
from  profound  shock,  is  often  a  difficult  one  to  decide. 
On  the  one  hand  the  local  means  of  treatment  may 
be  very  limited,  while,  on  the  other,  a  long  journey 
may  be  before  the  patient,  and  the  means  of  trans- 
port are  often  inadequate  in  consequence  of  the  con- 
struction of  the  rolling  stock,  whereby  it  is  ex- 
tremely difficult  to  transfer  a  recumbent  passenger 
through  the  narrow  doorways.  It  has  been  sug- 
gested either  that  every  train  should  have  a  coach 
attached  to  it  capable  of  being  used  as  an  ambu- 
lance van,  or  that  at  the  principal  stations  fully 
equipped  hospital  vans  should  be  kept  in  readiness 
to  be  attached  to  the  break-down  relief  train. 

The  subsequent  treatment  of  railway  injuries  is 
one  which  requires  the  exercise  of  considerable 
skill  and  judgment  on  the  part  of  the  medical 
attendant.  Absolute  rest  is  of  course  a  sine  qua  non 
where  any  spinal  concussion  or  local  lesion  is  sus- 
pected ;  but  where  the  symptoms  are  due  to  neur- 
asthenia, long  confinement  in  the  horizontal  position 
is  often  productive  of  harm,  whereas  change  of 
scene  and  moderate  exercise  might  prove  beneficial. 

William  Rose. 

RALES  (Fr.)  Rattles.  —  Certain  adventitious 
sounds  heard  on  auscultation,  in  connection  with 
the  respiratory  organs,  during  the  act  of  breathing, 
in  various  morbid  conditions.  See  Physical 
Examination  ;  and  Rhonchus. 

RAND  LA  (ranida,  dim.  of  rana,  a  frog). — A 
cystic  growth  in  the  floor  of  the  mouth.  See 
Mouth,  Diseases  of. 

RAPE.— Synon.  :  Fr.  Viol;  Ger.  Nothzucht. 

Definition. — By  the  English  law  rape  is  defined 
as  '  the  carnal  knowledge  of  a  woman  forcibly  and 
against  her  will.' 

General  Remarks.  —  The  crime  of  rape  is 
punishable  by  penal  servitude  for  life.  By  the 
Criminal  Law  Amendment  Act  of  1885  the  defile- 
ment of  a  girl  under  thirteen  is  a  felony  punishable 
by  penal  servitude  for  life,  and  the  attempt  to  have 
carnal  knowledge  of  a  girl  under  thirteen  is  a 
misdemeanour  punishable  by  two  years'  hard  labour, 
or  by  a  whipping  if  the  offender  be  under  sixteen. 
The  carnal  knowledge  of  a  girl  between  thirteen 
and  sixteen,  or  the  carnal  knowledge  of  an  idiot  or 
imbecile  girl,  is  a  misdemeanour  punishable  by  two 
years'  hard  labour. 

Of  cases  of  rape  recorded  by  Casper,  73  per 
cent,  were  upon  the  persons  of  little  children  under 
twelve.  Of  136  cases  put  upon  record  by  this 
author,  the  ages  were  as  follows  :  — 

From  2|  to  12  years  of  age,  99  cases 
12    ,,  14      ,,        ,,     20  ,, 
„    15    „  18     „       „      8  „ 
„    19       25      ,,       ,,      7  „ 
47      ),        )j       I  case 
68      ,,       „       I  ,, 

For  proof  of  the  crime  of  rape  it  is  not  necessary 
that  the  force  employed  should  have  been  of  a 
violent  physical  kind.  A  mere  thi-eat  of  violence, 
or  even  of  moral  injury,  is  '  force  '  in  the  eyes  of 
the  law.  The  surreptitious  administration  of  chloro- 
form, or  a  narcotic,  for  the  purpose  of  having  inter- 
course with  a  woman  against  her  will,  is  also  force 
in  the  eyes  of  the  law.  The  Criminal  Law  Amend- 
ment Act  quoted  above  has  the  following  clause  : 
'  Whereas  doubts  have  been  entertained  whether  a 


man  who  induces  a  married  woman  to  permit  him 
to  have  connection  with  her  by  personating  her 
husband  is  or  is  not  guilty  of  rape,  it  is  hereby 
enacted  and  declared  that  every  such  offender  shall 
be  deemed  to  be  guilty  of  rape.' 

The  moral  character  of  the  woman  is  theoretically, 
but  seldom  practically,  beside  the  question  ;  and, 
provided  force  be  used,  and  the  woman's  consent 
be  wanting,  sexual  intercourse  even  with  a  pros- 
titute is  legally  '  rape.' 

The  punishment  of  the  crime  of  rape  was  pro- 
vided for  in  the  criminal  code  of  Moses,  who 
ordained  that  the  ravisher  of  a  betrothed  damsel 
should  die. 

The  Roman  law  punished  the  crime  with  death 
and  confiscation  of  goods,  but  provided  the  follow- 
ing saving  clause  : — 

Rapta  7-aptoris,  aut  mortem ,  atit  indotatas  uuptias 
optet. 

Upon  this,  says  Percival,  there  arose  what  was 
thought  a  doubtful  case  :  '  Ujia  node  qiiidani  dims 
rapuit  ;  altera  mortem  optat,  altera  )mptias.' 

Many  accusations  of  rape  are  false  and  trumped 
up,  and  are  only  brought  by  the  woman  when  she 
finds  that  some  sexual  indiscretion  is  likely  to  bring 
her  into  trouble,  or  cannot  be  concealed  by  reason 
of  her  pregnancy. 

This  being  the  case,  stale  accusations  should  be 
received  with  very  great  caution.  The  laws  of 
Henry  III.  provided  that  the  accusation  should  be 
made  immediately  '  dum  recens  fuerit  maleficium.^ 
By  the  old  Scotch  law  no  delay  was  allowed  in 
bringing  the  accusation  ultra  unam  noctem,  and  by 
the  modern  Scotch  law  a  delay  of  three  days  is 
alone  permitted.  By  the  law  of  England  no  limit 
is  placed  on  the  time  at  which  an  accusation  of  rape 
may  be  made.  An  English  jury  is,  however, 
naturally  chary  of  giving  credence  to  a  stale  charge 
of  rape.  Some  few  years  back  a  charge  of  rape 
was  brought  against  a  gentleman  of  position  in  one 
of  the  home  counties  by  a  girl  with  whom  he  had 
had  connection  some  five  months  previously.  There 
was  no  evidence  that  the  girl  had  offered  any  resist- 
ance, and  as  the  accusation  was  brought  only  after 
pregnancy  had  become  evident,  and  after  ineffectual 
attempts  had  been  made  to  extort  money  from  the 
defendant's  relatives,  and  as  the  charge  was  evi- 
dently made  at  the  instigation  of  an  uncle  who  was 
a  superintendent  of  police,  and  a  cousin  who  was 
a  lawyer,  the  case  was  dismissed.  It  shows,  we 
think,  an  imperfection  in  the  English  law  that  it 
should  be  possible,  under  such  circumstances,  to 
prefer  a  charge  of  so  serious  a  crime. 

The  law  for  the  substantiation  of  a  charge  of  rape 
is  satisfied  with  proof  of  a  minimum  amount  of 
'carnal  knowledge.'  The  mere  touching  of  the 
vulva  by  the  penis  is  carnal  knowledge  in  the  eyes 
of  the  law.  The  complete  introduction  of  the  penis 
into  the  vagina  need  not  be  proved,  and  still  more 
is  proof  of  emission  unnecessary. 

The  Signs  of  Rape. — From  what  has  gone 
before,  it  is  evident  that  there  need  be  no  signs 
whatever.  If  a  girl  be  overawed  by  a  threat  and 
her  vulva  be  touched  by  the  penis,  that  is  rape  ; 
and,  if  proved,  is  punishable  as  such. 

On  the  other  hand,  the  evidence  of  rape  may  be 
very  convincing  ;  for  example  :  — 

(a)  The  woman  may  have  been  heard  to  cry  for 
help. 

(b)  There  may  be  the  signs  of  a  struggle  at  the 
spot  where  the  rape  was  alleged  to  have  occurred. 
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((')  There  may  be  damage  to  the  woman's  cloth- 
ing, and  bruises  of  various  parts  of  her  body — 
signs  that  she  has  been  subjected  to  physical  force. 

((/)  The  genital  organs  may  be  found  injured  ; 
the  vulva  bruised  and  perhaps  bleeding  ;  the  hymen 
recently  ruptured  ;  and,  in  cases  where  the  dis- 
parity in  size  between  the  man  and  woman  is  very 
great,  rupture  of  the  perinaeum  and  mortal  injuries 
to  the  vagina. 

(f)  .Seminal  spots  may  be  found  upon  the  woman's 
clothing,  which  is  a  certain  proof  of  a  previous 
'intimate  relation' with  a  male.  Blood-spots  also 
afford  valuable  evidence,  but  necessarily  not  so 
conclusive.  Care  must  be  taken  not  to  confound 
menstrual  fluid  with  blood. 

The  concurrence  of  all  these  signs  would  amount 
to  certain  evidence  of  forcible  connection.  It  must 
be  borne  in  mind,  however,  that  violence  may  be 
done  to  the  female  organs  in  other  ways  than  by 
forcible  connection,  and  the  medical  examiner 
should  be  upon  his  guard  against  inferring  too 
much  from  the  evidence  afforded.  He  also  should 
be  on  the  look-out  for  facts  which  may  rebut  asser- 
tions made  by  the  woman.  Thus,  signs  of  a 
previous  pregnancy  or  the  evidence  of  previous 
venereal  disease  (scars  in  the  groin,  sores  upon 
the  pudenda,  or  symptoms  of  constitutional  syphilis) 
may  serve  to  disprove  any  assertions  which  might 
be  made  as  to  the  woman's  virginity  or  previous 
chastity.  To  p7-ove  whether  or  no  a  woman  be 
'■  znrgo  ijifacta'  is  next  to  impossible,  and  we  can 
only  state  the  probabilities  for  and  against.  Such 
a  question,  however,  is  quite  beside  the  mark  in 
many  cases  of  rape  ;  but  the  presence  of  an  un- 
ruptured hymen  is  an  unlikely  occurrence  after 
forcible  connection.  An  examination  of  the  person 
of  the  supposed  ravisher  may  afford  some  corrobo- 
rative evidence.  Blood  or  recent  seminal  spots 
upon  the  linen  or  clothing,  and  injury  to  the  person 
or  clothing,  all  afford  their  quota  of  evidence  of  a 
sexual  act  combined  with  violence. 

It  is  a  matter  of  doubt  whether  the  rape  of  a 
woman  of  fair  size  and  strength  be  possible  by  an 
unaided  man.  If  a  woman  be  in  the  enjoyment  of 
her  faculties  she  is  capable  of  offering  an  amount  of 
resistance  which  would  be  well-nigh  insuperable  ; 
and  if  she  have  offered  a  decent  resistance,  the 
person  of  the  ravisher  should  bear  evidence  of  it. 

Rape,  as  we  have  seen,  is  most  often  committed 
on  children  of  tender  years.  It  is  well  to  be  on 
one's  guard  against  error  with  regard  to  the  rape  of 
little  children.  It  must  have  come  within  the 
experience  of  most  members  of  the  profession,  and 
especially  of  those  engaged  in  hospital  practice,  to 
have  brought  to  them  children  suffering  from  a 
purulent  discharge  from  the  vagina,  the  mother  at 
the  same  time  alleging  that  some  one  must  have 
violated  the  child.  It  must  be  borne  in  mind  that 
purulent  discharges  from  the  vagina  are  not  un- 
common in  ill-fed,  dirty,  scrofulous  children  ;  and 
that  after  some  of  the  infantile  acute  specifics, 
sloughing  of  the  pudenda  is  a  rare,  though  recog- 
nised occurrence.  The  case  of  Jane  Hampson, 
ret.  4,  who  died  of  sloughing  of  the  genitals  at  Man- 
chester in  1 791,  should  stand  as  an  incentive  to 
caution  in  these  matters.  The  signs  were  con- 
sidered as  those  of  defloration,  and  the  coroner's 
jury  returned  a  verdict  of  jiiin-dcr  against  the  boy 
who  slept  with  her  ;  but  luckily  for  the  male  child 
there  occurred  many  other  cases  of  sloughing  of  the 
pudenda  in  Manchester  before  he  was  brought  to 


trial,  and  as  the  doctor  who  was  called  to  Hampson 
recognised  and  acknowledged  his  error,  the  boy 
was  discharged.  It  was  at  one  time  a  popular 
belief  that  connection  with  a  virgin  was  a  sure  cure 
for  venereal  disease,  and  this  has  led,  no  doubt,  to 
many  cases  of  rape  on  young  children.  The  pre- 
sence of  venereal  disease  in  one  or  both  of  the 
parties  may  be  of  value  as  evidence.  Its  presence 
in  the  woman  and  not  in  the  man  affords  a  strong 
presumption  against  rape. 

The  finding  of  spermatozoa  within  the  vagina  is 
proof  positive  of  connection.  But  here,  again, 
care  must  be  taken  not  to  mistake  for  spermatozoa 
the  Ti-ii  homonas  vaginalis — a  microscopic  organism, 
not  unlike  a  tadpole  in  shape,  which  has  been  de- 
scribed by  Donne  as  occasionally  found  in  vaginal 
mucus.  It  must  be  rememVjered,  also,  that  seminal 
fluid  may  contain  no  spermatozoa.  Rape  is  occa- 
sionall}'  effected  with  so  much  violence  that  death 
results.  Ogston  records  the  case  of  one  Margaret 
Paterson,  who  was  raped  between  Edinburgh  and 
Dalkeith  by  two  carters,  who  took  her  into  their 
cart  on  the  pretence  of  helping  her  on  her  journey. 
They  forcibly  held  her  down  and  repeated!}'  violated 
her  person,  and  afterwards  took  stones  from  the 
road,  coals,  straw,  prickly  plants,  &C.,  and  forced 
them  into  the  vagina.  They  then  left  her  in  a 
ditch,  and  she  died  in  three  days  of  her  injuries. 
Post  mortem  the  vagina  and  rectum  were  found 
lacerated  and  broken  down  into  one  passage,  and 
the  abdominal  viscera  in  a  high  state  of  inflamma- 
tion. The  two  carters  were  convicted  and  executed. 
This  case  does  not  stand  alone,  for  it  is  an  interest- 
ing fact  that  rape  has  not  infrequently  been  accom- 
panied by  acts  of  violence  which  are  not  only  brutal 
and  senseless,  but  which  appear  to  have  no  relation 
to  sexual  acts  or  feelings. 

It  has  been  doubted  whether  pregnancy  can 
follow  rape,  but  there  seems  to  be  no  sufficient 
grounds  for  this  doubt. 

Duties  of  the  Medical  Examiner. — When 
called  to  a  case  of  supposed  rape,  the  medical  ex- 
aminer must  remember  to  take  note  of  every  cir- 
cumstance— the  time  that  has  elapsed  since  the 
alleged  outrage,  the  mental  state  of  the  woman,  her 
size  and  physical  power  as  compared  with  that  of 
the  man,  and  evidences  of  a  struggle  in  the  sur- 
roundings of  the  woman,  or  on  her  clothing  and 
person.  He  should  keep  his  mind  open  to  receive 
any  facts  which  may  throw  light  on  the  moral 
character  of  the  woman.  He  should  accurately 
take  note  of  the  exact  condition  of  the  genital 
organs  and  linen  ;  should  take  possession  of  all 
stained  linen  for  the  purpose  of  chemical  and 
microscopic  examination  ;  and  should  remove  a 
portion  of  any  discharge  which  may  be  found  in 
the  vagina  for  the  same  purpose.  In  drawing  up 
a  report,  he  should  describe,  as  accurately  and 
drily  as  possible,  all  facts  which  he  may  notice  : 
and  should  be  carefully  upon  his  guard  against 
drawing  any  undue  conclusions  from  those  facts. 

G.  V.  POORE. 

RASH. — An  outbreak  of  redness  of  the  skin,  or 
efflorescence  ;  called  by  the  Greeks  an  exanthema, 
or  blossoming  out.  The  word  conveys  the  idea  of 
suddenness,  while  in  reference  to  development  it 
is  generally  extensive.  The  best  illustrations  of 
the  rashes  and  of  the  meaning  of  the  term  are  seen 
in  erythema,  roseola,  rubeola,  scarlatina,  and 
urticaria. 
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RAYNAUD'S  DISEASE.  —  Synon.  :  Local 
Asphyxia  and  Symmetrical  Gangrene  of  the  Ex- 
tremities ;  Fr.  Asphyxie  locale  ;  Gangrene  Symine- 
trique  ;  Ger.  Symmetrische  Gangriin. 

Definition.  —  A  disease  characterised  by  dis- 
orders of  the  circulation  in  the  peripheral  parts, 
frequently  symmetrical  in  distribution  and  de- 
pending on  paroxysmal  diminution  or  arrest  of  the 
flow  of  blood  in  the  affected  parts. 

Varieties  and  Description.  —  Under  the 
name  of  Raynaud's  disease  there  are  included  a 
number  of  vaso-motor  phenomena  which  may 
conveniently  be  grouped  into  three  main  classes  ; 
each  of  these  may  constitute  the  whole  disease  ; 
or  two  or  more  varieties  may  co-exist  or  replace 
one  another.  These  three  varieties  are  known  as 
(i)  Local  syncope  or  regional  ischcemia  ;  (2)  Local 
asphyxia  or  local  cyanosis  or  acro-asphyxia  ;  and 
(3)  Local  gangrene,  symmetrical  gangrene  or  acro- 
sphacelus. 

(i)  Local  Syncope.  — This  variety  chiefly 
affects  the  fingers,  toes,  hands,  feet,  and  more 
rarely  the  ears,  face  or  limbs. 

An  attack  of  local  syncope  usually  commences 
with  a  sensation  of  numbness,  tingling,  or  slight 
pain  in  the  affected  part.  This  latter  becomes 
pale  and  cold,  the  skin  having  a  waxy  look,  or 
being  actually  shrivelled.  The  part  may  become 
so  bloodless  that,  when  pricked  or  cut  into,  it  does 
not  bleed.  The  finer  movements  of  the  fingers 
are  interfered  with — writing,  sewing  and  similar 
acts  becoming  difficult  or  impossible.  Tactile  sen- 
sation is  blunted,  but  impressions  of  heat  and  cold 
are  correctly  interpreted.  Commencing  in  one 
finger  the  condition  may  spread  to  other  fingers 
on  the  same  hand,  or  to  the  corresponding  ones 
of  the  opposite  hand,  or  it  may  remain  localised  to 
one  finger  all  the  time.  The  fingers  are  more  fre- 
quently affected  than  the  thumbs  or  the  toes. 

The  attack  lasts  a  time  varying  from  a  few 
minutes  to  several  hours  or  even  days,  the  part 
either  gradually  and  insensibly  returning  to  its 
previous  condition,  or  this  restoration  being  accom- 
panied by  a  sensation  of  tingling  or  of  burning 
pain,  and  occasionally  by  sweating  of  the  part. 
After  repeated  or  prolonged  attacks  the  fingers 
become  tapered  at  their  tips. 

An  attack  of  local  syncope  may  occur  without 
any  recognised  cause,  or  may  follow  exposure  to 
cold,  such  as  from  washing  the  hands  in  cold  water  ; 
exercise  and  mental  excitement  or  emotion  may  also 
induce  an  attack.  Attacks  may  recur  from  time 
to  time  from  slight  thermal  or  emotional  changes, 
or  may  recur  regularly  in  the  absence  of  these  in 
a  manner  strongly  suggestive  of  some  malarial 
influence. 

The  frequency  of  the  attacks  varies  considerably, 
in  some  cases  intervals  of  only  an  hour,  in  others  of 
a  week,  being  present. 

During  an  attack  very  little  change  can  be  made 
out  in  the  artery  supplying  the  part,  but  changes 
characterised  by  the  breaking  up  of  the  red  blood- 
corpuscles  have  been  noted  in  the  blood  of  the 
ischemic  part. 

The  condition  of  local  syncope  may  be  followed 
by  local  asphyxia,  or  even  by  gangrene  of  small 
portions  of  the  skin  of  the  finger-tips. 

2.  Local  Asphyxia  (Local  Cyanosis). — This 
variety  is  the  one  most  commonly  met  with.  It  may 
succeed  an  attack  of  local  syncope,  or  occur  with 
only  a  passing  pallor  ushering  it  in.    It  is  charac- 


terised by  the  cyanotic  appearance  of  the  parts 
affected.  These  are  most  commonly  the  extremities 
—  fingers,  toes,  hands,  feet,  ears,  nose,  cheeks,  and 
occasionally  portions  of  the  trunk.  The  extent  in- 
volved in  local  cyanosis  is  usually  greater  than  in 
local  syncope,  but  the  distribution  is  less  symme- 
trical. An  attack  usually  commences  with  a  tran- 
sient pallor,  followed  by  cyanosis  of  the  part.  The 
degree  of  cyanosis  is  inconstant,  and  gives  rise  to 
tints  varying  from  a  reddish-purple  to  a  blue-black 
colour.  The  colour  of  the  affected  part  is  not 
uniform,  and  the  same  area  may  present  varying 
shades  of  colour.  Pressure  over  the  cyanotic  part 
is  followed  by  a  pallor  which  is  only  slowly  re- 
placed by  the  colour  of  the  surrounding  parts.  The 
cyanotic  portion  is  cold,  swollen,  and  tender.  In 
one  of  Raynaud's  cases  the  surface-temperature  of 
the  affected  hand  was  27°  F.  below  the  tempera- 
ture in  the  axilla.  The  swelling  of  the  part  is 
usually  moderate,  and  there  may  be  some  pitting 
on  pressure,  but  occasionally  it  is  very  marked. 
Subjective  sensations  of  cold,  tingling,  pain  or  even 
agony  are  experienced,  and  pressure  is  ill-borne.  As 
a  rule,  cold  applications  relieve,  and  hot  ones  in- 
tensify, the  pain.  Areas  of  anaesthesia  are  not 
uncommon.  During  the  attack  the  artery  supplying 
the  part  may  be  felt  to  be  smaller  and  harder  than 
the  corresponding  one  on  the  opposite  side,  and 
Barlow  has  observed  moniliform  swellings  on  the 
veins  of  the  affected  part,  which  altered  in  position 
and  which  he  ascribes  to  varying  contractions  of  the 
walls  of  the  veins.  Sweating  of  the  part  is  fre- 
quently observed  during  an  attack,  and  the  patient 
may  shiver,  vomit,  and  suffer  from  abdominal 
pain.  The  duration  of  an  attack  varies  from 
minutes  to  months.  The  attack  usually  passes  off 
slowly,  livid  spots  making  their  appearance  in  the 
cyanotic  area,  and  sometimes  reddish -purple  areas 
(tachetces)  occur  in  the  neighbourhood  of  the 
cyanotic  region.  The  return  to  the  normal  may  be 
accompanied  by  tingling  sensations.  Local  cyanosis 
not  infrequently  passes  on  to  local  gangrene.  The 
onset  of  an  attack  may  be  determined  by  the  same 
factors  which  induce  local  syncope,  and  attacks  are 
very  prone  to  recur.  The  blood  drawn  from  the 
site  of  local  cyanosis  is  dark,  and  shows  oligocyth- 
remia  and  a  breaking  down  of  red  corpuscles  and 
some  leucocytosis.  Attacks  of  local  cyanosis  are 
sometimes  followed,  or  accompanied,  by  hcemoglo- 
binuria,  sclerodermia,  urticaria,  fibrous  ankylosis  of 
the  terminal  phalanges,  amblyopia,  or  iridoplegia. 

3.  Local  OP  Symmetrical  Gangrene.  — 
This  variety  never  occurs  as  a  primary  condition, 
but  may  follow  either  on  repeated  and  prolonged 
attacks  of  local  syncope,  or,  much  more  commonly, 
of  local  asphyxia.  The  parts  most  commonly 
affected  are  the  toes,  fingers,  ears,  cheeks,  nose,  and 
nates.  The  distribution  of  the  gangrene  is  some- 
times, but  by  no  means  frequently,  symmetrical. 
One  or  more  digits  may  be  attacked.  The  onset 
of  gangrene  is  usually  signalised  by  the  appearance 
of  small  blebs,  situated  usually  on  the  plantar  sur- 
face of  the  toes,  or  about  the  nail  in  the  case  of  the 
fingers.  These  blebs  give  exit  to  some  blood- 
stained, sterile  serum,  and  leave  a  little  black  patch 
of  epidermis,  which  is  gradually  shed  by  a  process 
of  ulceration.  In  more  severe  cases  the  true  skin 
and  the  subcutaneous  tissue  are  involved,  and  the 
bones  may  be  laid  bare.  Occasionally  the  necrosis  ex- 
tends up  the  limbs,  but  as  a  rule  it  is  confined  to  the 
extremities.    Although  the  gangrenous  part  is  neces- 
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sarily  insensible,  yet  tlie  neighbouring  parts  are  often 
exquisitely  painful  to  the  touch  during  the  process 
of  separation.  The  gangrene  is  always  of  the  dry 
variety,  i.e.  is  a  process  of  mummification.  Heal- 
ing takes  place  slowly,  but  presents  no  peculiarities 
except  that  the  gangrenous  areas  leave  much  less 
loss  of  tissue  than  would  have  been  expected.  In 
none  of  the  three  varieties  of  Raynaud's  disease  is 
there  any  marked  pyrexia. 

^■Etiology.  —  ^g'<!-  —  Raynaud's  disease  may 
occur  at  any  age,  but  is  most  common  between  20 
and  40  years  of  age.  Several  cases  are  recorded  in 
children  under  one  year  of  age,  and  cases  occurring 
in  patients  over  70  years  of  age  are  also  known. 

Sex. — Females  are  more  liable  than  males.  In 
180  cases  collected  by  Munro  62  "5  per  cent,  were 
females,  and  37-4  per  cent,  males  ;  and  of  the  cases 
admitted  into  the  Middlesex  Hospital  during  ten 
years,  74  per  cent,  were  females,  and  26  per  cent, 
males. 

Direct  heredity  was  present  in  8  per  cent,  of 
Munro's  cases. 

Relation  to  other  Diseases. — Raynaud's  disease 
has  been  met  with  in  association  with  some  of  the 
acute  specific  fevers,  such  as  typhoid  fever,  also 
with  malaria,  syphilis,  neurasthenia,  insanity, 
menstrual  disorders,  sclerodermia,  carcinoma  of 
the  stomach,  and  parox)smal  hiemoglobinuria. 
Although  in  several  of  Raynaud's  cases  malaria  was 
present,  it  is  to  Mourson  and  Calmette  that  we  are 
indebted  for  the  observation  of  the  relationship  be- 
tween the  two  conditions.  Raynaud's  disease  seems 
common  in  some  malarious  districts,  but  in  a  large 
number  of  cases  there  is  no  history  or  evidence  of 
malaria,  and  8  per  cent,  is  probably  a  high  estimate 
of  the  number  of  cases  in  which  malaria  plays  any 
part.  Syphilis,  either  congenital  or  acquired,  plays 
in  relation  to  Raynaud's  disease  an  interesting  part, 
both  from  the  fact  that  many  cases  of  paroxysmal 
hsemoglobinuria  occur  in  the  subjects  of  syphilis, 
and  also  from  the  narrowing  of  the  arteries,  which 
may  result  from  syphilitic  arteritis.  Of  all  the 
diseases  with  which  Raynaud's  disease  is  associated 
paroxysmal  hiemoglobinuria  is  the  most  interesting, 
and  the  connection  is  so  close  that  Aliercrombie 
regards  this  condition  as  a  symptom  of  Raynaud's 
disease.  Most  writers  have  noted  'the  frequent 
concurrence  of  the  two  conditions,  and,  in  several 
cases  of  paroxysmal  haemogloV^inuria  in  children, 
have  observed  local  syncope  and  local  asphyxia  of 
the  hands  and  feet.  The  attacks  of  hemoglobinuria 
do  not  always  coincide  with  the  local  asphyxia  or 
cyanosis.  Paroxysmal  ha'moglobinuria  occurred  in 
about  6  per  cent,  of  the  180  cases  collected  by 
Munro.  Sclerodermia  occurred  in  7-2  per  cent,  of 
Munro's  cases,  but  it  has  not  been  observed  in 
association  with  hemoglobinuria. 

Morbid  Anatomy  and  Pathology.  —  No 
constant  change  has  been  found  either  in  the 
vascular  or  nervous  system.  The  arteries  have  in 
several  cases  been  found  healthy  ;  in  other  cases 
thickening  of  all  three  coats  has  been  observed, 
and  Barlow  suggests  that  this  may  be  the  result  of 
repeated  spasmodic  contractions  of  the  vessel  walls. 
Endarteritis  has  been  observed  in  both  syphilitic 
and  non-syphihtic  cases.  In  both  the  central  and 
peripheral  parts  of  the  nervous  system  changes  are 
mconstant.  In  a  few  cases,  peripheral  neuritis  has 
been  observed  in  the  nerves  of  the  affected  part,  but 
it  is  often  difficult  to  distinguish  the  neuritis  due  to 
the  gangrenous  processes  in  a  part  from  those  which 


may  be  primary  and  cause  the  necrosis.  The  blood 
in  the  affected  part  has  been  shown  to  undergo 
changes  consisting  in  the  breaking  up  of  the  red 
corpuscles  and  a  slight  leucocytosis. 

The  paroxysmal  nature  of  the  attacks — the  return 
to  normal  conditions  in  the  intervals,  the  absence 
of  any  degenerative  changes  in  the  vessels  in  most  of 
the  cases  in  young  subjects,  and  the  direct  observation 
of  the  altered  pulse  in  the  part  and  of  the  changes 
in  the  veins,  as  well  as  the  evidence  of  vascular 
spasm  obtained  by  ophthalmoscopical  examination 
made  during  an  attack  of  local  asphyxia,  all  point 
to  the  morbid  condition  being  one  of  active  spasm 
of  the  vessel-walls  with  diminution  or  arrest  of  the 
flow  of  blood  through  the  affected  vessels.  The 
influence  of  cold  or  emotion  in  inducing  an  attack 
points  to  this  condition  of  vascular  spasm  as  being  a 
reflex  act,  the  vaso-motor  centres  being  in  an 
unduly  irritable  condition  so  that  vascular  spasm  is 
readily  induced  and  maintained.  The  symmetrical 
character  of  many  of  the  attacks  lends  additional 
probability  to  the  central  nature  of  the  change. 
Changes  once  initiated  tend  to  recur  with  undue 
readiness,  and  thus  we  get  from  slight  causes  recur- 
rent attacks  of  vaso-motor  spasm. 

The  view  that  the  disease  is  a  primary  peripheral 
neuritis  is  negatived  by  the  aljsence  of  evidence  of 
such  a  condition  in  some  of  the  cases  examined. 

The  actual  condition  of  local  syncope  is  due  to 
contraction  of  the  arterioles  and  venules  ;  while  in 
local  cyanosis  there  is  also  contraction  of  the  veins. 
In  local  gangrene  we  have  probably  complete 
arrest  of  the  circulation  in  the  part  and  not  the 
incidence  of  any  special  necrosing  agents  such  as 
those  derived  from  certain  micro-organisms,  for  the 
serum  from  the  blebs  in  the  gangrenous  patches 
has  been  shown  to  be  sterile.  By  some  local 
syncope  and  asphyxia  are  regarded  as  angio-neur- 
oses,  while  symmetrical  gangrene  is  regarded  as  an 
angio  -  trophoneurosis  to  which  latter  category 
sclerodermia  is  also  relegated. 

Diagnosis. — The  diagnosis  of  a  typical  case  of 
Raynaud's  disease  presents  no  difficulties,  but  cases 
in  which  the  lesions  are  not  symmetrical  and  in 
which  the  paroxysmal  character  of  the  attacks  is 
not  well  marked  often  present  great  difficulty. 
Slight  cases  of  frostbite  or  of  '  dead  fingers '  dift'er 
only  in  degree  from  true  cases  of  local  syncope. 
Local  cyanosis  may  be  simulated  by  the  cyanosis  of 
morbus  cccrulens,  but  here  the  blueness  is  seen  in  the 
lips  and  other  parts,  the  nails  are  blue,  the  finger- 
ends  are  clubbed  and  painless,  and  there  are  the 
usual  auscultatory  evidences  on  examination  of  the 
heart.  In  erythromelalgia  the  altered  colour  of  the 
part  is  induced  by  the  dependent  position  ;  the 
temperature  of  the  part  is  raised,  the  affection  is 
usually  unilateral  and  is  more  common  in  men  than 
in  women.  Symmetrical  gangrene  may  be  mistaken 
for  gangrene  depending  on  arteritis,  cardiac  weak- 
ness, diabetes  or  embolism  ;  but  in  all  these  cases 
the  lesions  are  rarely  symmetrical,  and  if  so  are 
accompanied  by  gross  changes  in  the  heart  or 
arteries,  or  occur  at  a  period  of  life  in  which 
Raynaud's  disease  is  rare,  or  there  is  evidence  in 
the  urine  of  the  presence  of  sugar.  Ergotism  may 
simulate  Raynaud's  disease,  but  may  be  excluded 
by  the  investigation  of  the  food  and  by  the  epidemic 
nature  of  the  outbreaks  of  ergotism.  In  all  doubt- 
ful cases  the  paroxysmal  nature  of  the  attacks,  the 
symmetry  of  the  affected  parts,  the  age  of  the 
patient,  and  the  absence  of  evidences  of  other 
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vascular  disease  will  enable  us  to  recognise  cases  of 
Raynaud's  disease.  The  existence  of  evidence  of 
loss  of  substance  of  the  ears,  fingers,  or  toes  may 
render  us  valuable  assistance  in  satisfying  ourselves 
as  to  the  nature  of  an  attack  of  local  syncope, 
cyanosis,  or  gangrene. 

Prognosis. — The  disease  is  rarely  fatal.  Many 
cases  recover  entirely  ;  others  remain  liable  to  re- 
currences for  years.  Death,  if  it  occurs,  is  usually 
the  result  of  some  complication,  such  as  Bright's 
disease,  pulmonary  tuberculosis,  carcinoma,  exhaus- 
tion, diarrhcea,  and  occasionally  of  sclerodermia  or 
of  the  extension  of  the  gangrenous  process. 

It  must  be  remembered  that  Raynaud's  disease, 
though  it  may  not  shorten  life,  may  render  the  un- 
fortunate sufferer  incapable  of  performing  the  ordi- 
nary duties  of  life  for  a  considerable  period,  and 
may  make  residence  in  cold  climates  during  the 
winter  most  undesirable. 

Treatment. — This  may  be  considered  under 
two  heads  :  the  treatment  during  the  attacks,  and 
the  treatment  during  the  intervals  between  them. 

Dziring  an  attack  treatment  by  electricity  has 
proved  successful.  Barlow  advises  that  the  part 
should  be  immersed  in  a  basin  containing  warm 
salt-solution,  and  that  the  negative  pole  of  a  gal- 
vanic circuit  should  be  placed  in  the  basin,  while 
the  positive  pole  is  placed  on  a  healthy  part  of  the 
patient,  such  as  the  nape  of  the  neck,  or  on  the 
limb  above  the  affected  part.  The  current  should 
be  as  strong  as  can  be  comfortably  borne,  and 
should  cause  some  contraction  of  the  muscles  of  the 
limb.  It  should  be  frequently  interrupted  and  re- 
versed, and  the  patient  encouraged  to  move  the 
affected  parts.  The  galvanisation  should  be  con- 
tinued till  the  part  is  red,  and  then  the  part  should 
be  gently  rubbed  and  dried.  Barlow  recommends 
this  treatment  both  during  the  attacks  and  in  the 
intervals  between  them.  Faradism  has  also  proved 
useful,  as  has  galvanisation  of  the  sympathetic  in 
the  neck.  Friction  and  massage  of  the  affected 
parts,  if  it  can  be  borne,  may  cut  short  an  attack, 
and  render  fresh  attacks  less  likely  to  occur. 
Warmth  during  an  attack  often  increases  the  pain. 
These  cases  may  not  infrequently  be  relieved  by 
cold  applications.  Laudanum  or  chloroform 
sprinkled  on  moist  compresses,  or  glycerine  of  bella- 
donna painted  on  the  part,  and  even  oxygen-baths, 
have  all  given  relief  in  some  cases,  but  nothing  has 
been  so  successful  as  the  electrical  treatment. 
Hypodermic  injections  of  morphine,  with  or  with- 
out atropine,  into  a  healthy  part  have  been  useful 
in  relieving  pain.  The  part  must  be  protected 
from  cold  and  injury.  In  slight  or  early  attacks 
brisk  exercise  may  ward  off  an  attack.  Vaso- 
dilatators, such  as  amyl  nitrite,  nitroglycerine  and 
the  other  nitrites,  have  proved  of  little  use  during 
the  attacks. 

In  the  intei-vals  between  the  attacks  patients 
should  be  careful  to  protect  the  hands  from  cold  by 
means  of  loose  woollen  gloves  and  mittens,  and  the 
feet  by  warm  socks.  Patients  should  avoid  exposure 
to  cold,  and  should  use  warm  water  for  washing. 
Exercise,  a  generous  diet  and  a  moderate  use  of 
alcohol  are  all  advisable.  In  malarious  districts 
quinine  in  doses  of  10-20  grains  (in  solution)  has 
been  successfully  employed,  as  has  opium  adminis- 
tered regularly  in  small  doses.  In  cases  where 
syphilis  is  suspected  of  being  the  determining  factor, 
mercury  and  iodide  of  potassium  have  been  of  use, 
though  in  the  experience  of  the  writer  neither  drug 


has  had  any  beneficial  effect  on  the  paroxysmal 
hemoglobinuria  or  the  Raynaud's  phenomena.  In 
those  who  suffer  in  the  cold  weather  residence 
during  winter  months  in  warm  climates  may  be 
necessary  to  prevent  recurrences.  When  gangrene 
occurs  the  parts  should  be  simply  protected  by 
some  aseptic  dry  material,  and  any  irritant  dressing 
should  be  carefully  avoided.  Amputation — rarely 
necessary — should  be  performed  only  when  the 
part  is  actually  dead  and  the  surrounding  parts  are 
healthy.  Arthur  Francis  Voelcker. 

RECEPTACULUM  CHYLI,  Diseases  of.— 

The  only  morbid  conditions  which  need  be  specially 
noticed  in  connection  with  the  receptaculum  chyli 
are  dilatation  and  rupture.  It  has  been  found  in 
rare  instances  enormously  dilated,  and  its  walls 
thickened  (see  Filariasis).  It  has  also  been 
known  to  burst  as  a  result  of  this  dilatation,  with 
the  escape  of  its  contents  into  the  peritoneal  cavity, 
fatal  peritonitis  being  thus  set  up. 

Frederick  T.  Roberts. 

RECEPTION    ORDER   for  Lunatics.— 

Lunacy,  Law  of. 

RECKLINGHAUSEN'S  DISEASE.— A  name 
occasionally  employed  to  denote  multiple  neuro- 
fibromata  of  the  skin. 

RECOARO,  in  the  Province  of  Vicenza, 
in  Italy. — Chalybeate  waters.  See  Mineral 
Waters. 

RECRUDESCENCE  [re-,  again  ;  and  crudesco, 
I  become  fresh). — The  increase  or  exacerbation  of  a 
disease  or  morbid  process,  after  a  temporary  diminu- 
tion ;  for  example,  of  fever  or  inflammation. 

RECTUM,  Diseases  of  —  Synon.  :  Fr. 
Maladies  du  Rectum  ;  Cjer.  Krankheiten  des 
Mastdarms. 

The  diseases  of  the  rectum  may  be  conveniently 
discussed  in  the  following  order:  (i)  Congenital 
Imperfections  ;  (2)  Fistula  in  Ano  ;  (3)  Cancer  ; 
(4)  Polypus  ;  (5)  Prolapse  ;  (6)  Non-Malignant 
Stricture  ;  and  (7)  Ulceration.  Other  diseases 
connected  with  the  rectum  will  be  found  dis- 
cussed under  special  headings.  See  K^v%,  Diseases 
of  ;  Def^XATION,  Disorders  of ;  H/emorrhoids  ; 
and  Stools,  Characters  of. 

1.  Congenital  Imperfections. — Malforma- 
tions of  the  rectum  may  be  classed  as  follows : 
(I)  Imperforate  anus,  without  deficiency  of  the 
rectum.  (2)  Imperforate  anus,  the  rectum  being 
partially  or  wholly  deficient.  (3)  Anus  opening 
into  a  cul-de-sac,  the  rectum  being  partially 
or  wholly  deficient.  (4)  Imperforate  anus  in  the 
male,  the  rectum  being  partially  or  wholly  de- 
ficient, the  bowel  communicating  with  tlie  urethra 
or  neck  of  the  bladder.  (5)  Imperforate  anus  in  the 
female,  the  rectum  being  partially  deficient,  and 
communicating  with  the  vagina.  (6)  Imperforate 
anus,  the  rectum  being  partially  deficient,  and 
opening  externally  in  an  abnormal  situation  by  a 
narrow  outlet.  (7)  Narrowing  of  the  anus.  These 
imperfections  can  be  remedied  either  partially  or 
completely  by  surgical  operations. 

2.  Fistula  in  Ano.  —  Description. — The 
loose  areolar  tissue  around  the  lower  part  of  the 
rectum  is  occasionally  the  seat  of  abscess,  which 
bursts  externally  near  the  anus  [see  Periproctitis). 
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Hut  instead  of  the  part  healing  afterwards,  like 
abscesses  in  other  situations,  the  walls  contract  and 
iiecome  fistulous,  and  the  patient  is  annoyed  by  a 
discharge  from  the  opening.  On  introducing  a 
probe  it  may  pass  through  a  small  opening  in  the 
ooats  of  the  rectum  into  the  bowel.  The  case  is 
then  called  a  complete  ftstitla.  When  there  is  only 
line  aperture,  either  mucous  or  cutaneous,  the  term 
hicoiiiplete  fistula  is  used.  The  external  orifice  is 
usually  near  the  anus,  the  internal  between  the  two 
sphincters.  The  abscess  before  bursting  may  have 
liurrowed  to  some  distance,  and  the  external  orifice 
may  be  situated  in  the  direction  of  the  buttock  or 
perinseum.  Fistula  in  ano  arises  in  several  ways. 
It  commonly  originates  in  an  abscess  in  the  ischio- 
rectal fossa,  the  anatomical  condition  of  the  parts 
not  favouring  closure  after  the  pus  has  escaped.  An 
ulcer  just  within  the  external  sphincter  sometimes 
perforates  the  bowel,  allowing  the  escape  of  fxculent 
matter  into  the  areolar  tissue,  and  thus  leads  to 
abscess.  Ulceration  induced  by  a  pointed  foreign 
body,  as  a  fish-bone,  may  also  induce  a  rectal 
abscess.  Fistula  is  common  in  the  late  stages  of 
rectal  cancer.  Fistula  occurs  also  in  phthisical 
subjects,  owing  to  tubercular  mischief  in  or  around 
the  rectum.  This  tuberculosis  may  be  primary  or 
secondary,  and  in  the  discharge  from  such  fistulas 
the  Bacillus  tuberculosis  has  been  found.  The  inner 
opening  is  sometimes  found  higher  up  the  bowel, 
and  there  may  be  more  than  one,  the  sinuses  being 
complicated. 

An  anal  fistula  is  an  annoying  complaint.  The 
patient  is  troubled  with  a  discharge  which  stains 
the  linen,  and  with  the  escape  of  flatus.  Attacks  of 
inflammation  and  suppuration  are  common,  and 
the  trouljle  produces  often  great  mental  depression, 
and  much  constitutional  disturbance.  Fistula  is  a 
disease  of  middle  life,  more  common  in  men  than 
in  women. 

Treatment. — The  cure  of  fistula  in  ano  is  by  a 
surgical  operation. 

3.  Cancer. — Cancer  of  the  rectum  is  common  ; 
appears  with  about  equal  frequency  in  males  and 
females  ;  and  is  an  affection  of  middle  life  or  old 
age.  The  form  of  cancer  is  that  known  as  cylindri- 
cal epithelioma  or  adeno-carcinoma  ;  and  the  most 
conspicuous  feature  is  the  infiltration  of  the  sub- 
mucous and  muscular  coats.  The  growth  may 
appear  as  a  nodular  mass  springing  from  one 
side  of  the  rectum,  and  more  or  less  occupying  its 
lumen  ;  or  it  may  assume  the  aspect  of  a  laminar 
deposit  in  the  rectal  walls  ;  or  may  take  the  form  of 
an  annular  growth.  The  deposit  tends  to  narrow 
the  bowel,  and  is  disposed  to  early  ulceration.  The 
growth  may  invade  and  open  the  vagina,  urethra, 
or  bladder,  and  is  in  time  attended  by  glandular 
enlargements.  Malignant  disease  may  attack  any 
part  of  the  bowel,  but  generally  appears  in  the 
lower  part,  within  three  inches  of  the  anus.  It 
is  liable  also  to  affect,  though  less  frequently,  the 
point  where  the  sigmoid  flexure  terminates. 

Symptoms.  —The  disease  generally  commences 
insidiously.  Its  early  symptoms  are  often  similar 
to  those  of  simple  stricture,  and  the  real  disease  is 
usually  not  detected  until  a  considerable  change  has 
taken  place  in  the  condition  of  the  bowel.  The 
patient  is  troubled  with  flatulency  ;  has  difficulty  in 
passing  his  motions  ;  and  as  the  disease  progresses, 
experiences  pains  about  the  sacrum,  which  gradually 
increase  in  severity,  and  dart  down  the  limbs.  The 
stools  become  relaxed  and  frequent ;  contain  blood  ; 


and  in  passing  cause  a  scalding  pain.  Often  also 
there  is  a  thin  offensive  serous  or  sanious  discharge. 
The  first  symptom  complained  of  may  be  an 
obstinate  diarrhoea.  Loss  of  retentive  power  may 
ensue,  from  destruction  of  the  sphincter,  or  of  the 
nerve  supplying  the  muscle.  As  the  disease  ad- 
vances the  patient  loses  flesh,  and  exhibits  the 
blanched,  sallow  look,  anxious  countenance,  and 
emaciated  appearance  commonly  observed  in  per- 
sons suffering  from  malignant  disease.  In  conse- 
quence of  communications  established  with  the 
neighbouring  passages,  liquid  faeces  may  escape 
from  the  urethra  in  the  male  and  vagina  in  the 
female ;  and  at  length  the  patient  becomes  ex- 
hausted by  this  painful  and  distressing  malady. 
Complete  obstruction  may  occur,  and  accelerate  the 
fatal  termination.  There  is  great  variety  in  the  de- 
gree of  suffering,  and  of  constitutional  derangement. 
The  pains  are  in  some  instances  excruciating,  in 
others  very  slight.  If  the  growth  can  be  reached 
by  the  finger,  it  will  be  found  to  present  a  hard, 
nodular,  uneven,  and  ulcerated  surface,  and  to  be- 
come soon  fixed. 

Treatment. — Little  can  be  effected  by  remedies 
in  this  terrible  disease,  beyond  palliation  of  the 
symptoms,  and  ease  from  pain.  The  general 
health  must  be  supported.  The  motions  must  lie 
kept  soft  by  medicines  or  by  injections,  and  pain 
must  be  alleviated  by  narcotics,  such  as  morphine 
given  in  suppositories  or  by  subcutaneous  injection. 
Local  applications  of  cocaine  answer  well  in  some 
cases.  The  diet  must  be  carefully  regulated  so 
that  as  little  debris  as  possible  is  left  in  the  intestine, 
and  the  bowel  should  be  frequently  irrigated  with 
some  antiseptic  injection.  In  cases  of  obstruction, 
as  well  as  in  cases  of  severe  suffering,  life  may  be 
greatly  prolonged  by  inguinal  colotomy.  Excision 
of  the  diseased  bowel  has  also  been  resorted  to,  but 
not  with  much  success. 

4.  Polypus. — Non-malignant  tumours  of  the 
rectum  are  apt  to  assume  a  polypoid  form  and  are 
generally  classed  under  the  heading  '  polypus.' 
Polypus  of  the  rectum  may  be  conveniently  con- 
sidered under  three  headings  :  (l)  The  soft  polyp  or 
adenoma.  (2)  The  firm  polyp  or  fibroma.  {3)  The 
villous  polyp  or  papilloma.  They  are  all  innocent 
growths. 

Description.  —  (i)  The  soft  polypus  is  a  true 
adenoma,  with  a  network  of  small  vessels  ramifying 
in  it,  and  a  pedicle  which  varies  in  length.  The 
polypus  is  usually  single,  but  several  may  exist.  In 
children  it  usually  makes  its  appearance  at  the  anus 
after  a  stool,  resembling  a  small  strawberry,  being 
soft  in  texture,  granular  on  the  surface,  and  of  a 
red  colour.  It  has  a  narrow  pedicle,  about  the 
size  .of  a  crowquill,  attached  to  the  wall  of  the 
rectum,  as  a  rule  about  two  inches  from  the  anus. 
It  produces  no  suffering,  but  causes  a  slight  bloody 
discharge,  some  tenesmus,  and  a  sense  of  a  foreign 
body  in  the  bowel.  It  is  the  commonest  form  of 
polyp. 

(2)  The  hard  ox  fibrous  polypus  occurs  in  adults, 
is  pear-shaped,  and  has  a  pedicle  more  or  less 
long  and  thick.  It  seldom  bleeds,  but  occasions  a 
slight  mucous  discharge,  and  when  the  pedicle  is 
long,  the  growth  protrudes  at  the  anus  after  stool. 
It  is  uncommon  ;  and  is  due  to  a  fibrous  growth  in 
the  submucous  tissue. 

(3)  The  villous  polyp  is  a  pure  papilloma  de- 
veloped from  the  mucous  membrane  of  the  rectum. 
It  is  soft  in  structure,  presents  the  usual  appearance 
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of  a  papilloma,  and  may  have  a  pedicle,  but  is  usually 
sessile.  It  is  rare,  is  met  with  in  adults,  and  is 
innocent.  It  gives  rise  to  considerable  bleeding, 
and  usually  to  a  mucous  discharge,  and  the  symptoms 
of  a  foreign  body  in  the  bowel.  -  There  is  no  doubt 
but  that  it  may  in  time  become  the  seat  of  malignant 
changes 

Myoma,  myxoma,  lipoma,  cystoma,  and  naevus 
are  also  met  with  in  the  rectum. 

Treatment. — The  treatment  involves  an  opera- 
tion of  small  magnitude,  as  in  the  case  of  polypi 
in  other  situations. 

5.  Prolapse. — In  relaxed  states  of  the  sphincter 
muscle  and  coats  of  the  bowel,  loose  folds  of  mucous 
membrane  are  liable  to  protrude,  and  require  re- 
placement. This  protrusion  and  exposure  of 
thickened  mucous  membrane,  with  or  without  in- 
ternal hemorrhoids,  has  been  described  as  partial 
prolapse  of  the  rectum.  In  the  true  or  complete 
prolapse  there  is  much  more  than  an  eversion  of  the 
lining  membrane  of  the  bowel.  The  gut  is  in- 
verted ;  there  is  a  '  falling-down '  and  protrusion 
of  the  whole  of  the  coats — a  change  analogous  to 
intus-susception,  but  differing  from  it  in  the  circum- 
stance that  the  involved  intestine,  instead  of  being 
sheathed  or  invaginated,  is  uncovered  and  projects 
externally.  In  the  majority  of  instances  the  pro- 
lapse, even  when  extensive,  concerns  the  mucous 
membrane  only. 

/Etiology.  —  Prolapse  is  observed  generally 
between  the  ages  of  two  and  four,  but  may  occur 
later  in  life.  In  infancy  it  may  be  produced  by 
protracted  diarrhoea  or  by  worms.  The  straining 
efforts  to  pass  water  in  stone  in  the  bladder  also 
give  rise  to  this  affection  in  young  subjects.  In 
adults  the  descent  results  chiefly  from  a  weakened 
condition  of  the  sphincter  and  levator  ani  muscles. 
It  is  more  common  in  women  than  in  men,  arising 
in  the  former  from  the  parts  being  weakened  in 
child-bearing.  It  may  follow  also  upon  dysentery, 
upon  conditions  producing  straining,  and  upon 
rectal  polyp.  Young  subjects  generally  outgrow 
this  complaint  by  the  period  of  puberty  ;  and 
common  as  is  prolapse  in  early  life,  it  is  rare  in 
young  adults. 

Description. — The  length  of  bowel  protruded 
varies  from  an  inch  to  six  inches  or  even  more. 
When  not  of  any  great  length,  the  protrusion  forms 
a  rounded  swelling  which  overlaps  the  anus,  at 
which  part  it  is  contracted  into  a  neck.  In  its 
centre  there  is  a  circular  opening  communicating 
with  the  intestinal  canal.  An  inversion  of  greater 
length  forms  an  elongated  pyriform  tumour,  the 
free  extremity  of  which  is  tilted  forwards  or  to  one 
side.  The  protrusion  may  present  the  usual  florid 
appearance  of  the  mucous  membrane  ;  or  a  violet 
livid  colour  from  congestion,  consequent  upon  con- 
traction of  the  sphincter.  The  mucous  surface  is 
often  thickened  and  granular,  and  sometimes 
ulcerated  from  friction  against  the  thighs  and 
clothes.  Thickening  of  the  coats  of  the  bowel  ac- 
counts for  the  difficulty  in  reducing  the  parts,  and 
in  keeping  them  reduced  afterwards,  a  trouble  so 
often  experienced  in  the  treatment  of  these  cases  in 
children,  the  bowel  being  too  large  to  be  con- 
veniently lodged  in  its  natural  position,  and,  like  a 
foreign  body,  exciting  the  action  of  expulsion.  An 
atonic  or  relaxed  state  of  the  sphincter  muscle  is 
shown  by  the  facility  with  which  one  or  two  fingers 
can  be  passed  through  the  anus  even  in  young 
children. 


Treatment. —  In  children  irritability  of  the 
bowels  and  diarrhoea  must  be  checked,  and  dis- 
ordered secretions  corrected  by  suitable  remedies. 
In  slight  cases  it  will  be  sufficient  to  direct  the 
nurse  by  steady  compression  to  press  the  protrusion 
back  within  the  sphincter.  The  relaxed  state  of 
the  membrane  may  be  treated  with  astringent  injec- 
tions of  alum,  or  with  a  solution  of  tannic  acid  in 
glycerine,  or  with  hamamelis.  If  the  bowels  slip 
down  when  the  child  moves  about,  rest  must  be 
insisted  on.  When  the  exposed  surface  is  ulcerated, 
it  may  be  painted  with  a  solution  of  nitrate  of 
silver,  20  grains  to  the  ounce.  The  patient  should 
be  made  to  relieve  the  bowels  in  the  recumbent 
posture.  In  adults,  if  no  relief  follows  the  removal 
of  the  apparent  cause,  the  regulation  of  the  bowels, 
rest,  and  the  use  of  astringent  applications,  the 
complaint  may  be  remedied  by  operation. 

6.  Non-Malignant  Stricture. — Non-malig- 
nant stricture  of  the  rectum  is  usually  due  to  the 
development  of  cicatricial  tissue,  and  has  followed 
injuries,  suppuration,  dysentery,  syphilis,  and 
tubercular  mischief.  Cripps  has  shown  that  long- 
continued  muscular  spasm  may  play  an  essential 
part  in  the  production  of  stricture. 

Simple  stricture  is  met  with  in  adult  life,  is  more 
common  in  women  than  in  men,  and  is  usually 
situated  within  three  inches  of  the  anus.  The 
stricture  may  be  or  ring-like;  or  the  ob- 

struction may  assume  a  valvular  form  ;  or  a  large 
part  of  the  length  of  the  bowel  may  be  involved, 
producing  a  tuhiilar  stricture.  The  mucous  coat 
above  the  stricture  may  be  ulcerated.  Often 
ulcerated  apertures  lead  to  fistulous  passages,  ex- 
tending some  distance,  and  opening  externally  near 
the  anus  or  in  the  buttock,  and,  in  women,  in  the 
vagina. 

Symptoms. — The  earliest  symptom  is  habitual 
constipation,  with  difficult  defascation  when  the 
motions  are  solid.  As  the  contraction  increases, 
the  constipation  becomes  more  obstinate,  and  the 
stools  are  diminished  in  calibre,  and  are  often 
voided  in  lumps.  A  brown  slimy  fluid  escapes  with 
the  motions,  and  there  is  a  burning  sensation  after 
stool,  and  flatulent  distension  of  the  colon.  As  the 
disease  makes  progress  and  ulceration  ensues,  the 
discharges  become  purulent  and  bloody,  and  the 
sufferings  are  much  increased.  There  is  sometimes 
so  copious  a  discharge  as  to  mislead  the  practitioner, 
the  stricture  being  overlooked,  and  the  case  treated 
as  one  of  protracted  diarrhoea.  The  appetite  may 
remain  good,  and  the  general  health  may  be  but 
little  impaired  ;  but  in  the  course  of  time  the  de- 
rangement of  the  digestive  functions,  the  irritation 
kept  up  by  the  disease,  and  the  exhausting  dis- 
charges, bring  on  symptoms  akin  to  hectic.  The 
appetite  fails,  the  body  emaciates,  the  abdomen 
becomes  more  distended,  and  the  stricture  directly 
or  indirectly  proves  the  cause  of  death.  This  is 
sometimes  hastened  by  a  lodgment  of  hardened 
faeces  or  some  foreign  body  just  above  the  stricture, 
so  as  to  block  up  the  passage,  and  occasion  all  the 
symptoms  of  intestinal  obstruction.  In  patients  with 
stricture  small  flattened  excrescences  are  often  ob- 
served at  the  margin  of  the  anus.  These  cutaneous 
growths  resemble  collapsed  external  piles,  except 
that  they  are  redder  in  colour,  and  are  kept  moist 
by  the  escape  of  an  irritating  discharge  from  the 
bowel.  Compared  with  cancer,  the  progress  of  the 
disease  is  very  chronic,  the  edge  of  the  stricture  is 
hard  and  ridge-like,  ulceration  is  absent  or  at  least 
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is  not  marked,  induration  is  slight,  there  is  less 
lileeding,  and  less  fixity  of  the  part. 

A  stricture  in  the  lower  part  of  the  rectum  can 
be  easily  detected  by  the  finger.  It  must  be  borne 
in  mind  that  the  bowel  is  liable  to  be  obstructed  by 
disease  of  the  neighbouring  viscera — an  enlarged  or 
displaced  uterus,  fibrous  tumours  of  this  organ,  an 
ovarian  growth,  pelvic  hcematocele,  excessively 
hypertrophied  prostate,  or  hydatid  tumour  between 
the  bladder  and  rectum. 

Treatment. — The  main  object  in  treatment  is 
to  dilate  the  contracted  parts  sufficiently  for  the  free 
passage  of  the  motions  ;  and  this  is  to  be  effected 
Ijy  mechanical  means — by  the  frequent  passage  of 
bougies,  or  the  occasional  use  of  special  dilating 
instruments.  Means  must  also  be  adopted  to  re- 
lieve the  irritability  of  the  part,  and  to  ensure  the 
regular  passage  of  soft  evacuations.  Cocaine, 
belladonna,  or  morphine  suppositories  at  bedtime, 
properly  selected  aperients,  careful  dieting,  and  the 
daily  washing  out  of  the  bowel,  are  the  remedies 
required.  In  cases  which  resist  such  measures  as 
are  indicated  operation  may  give  relief.  In  old 
inveterate  strictures,  wearing  out  the  patient's 
strength,  colntomy  may  be  recommended. 

7.  Ulceration. — The  chronic  ulcers  met  with 
in  the  rectum  are  the  following  :  The  tiibeyculai\ 
the  sypJiilitic,  the  dysenteric,  those  due  to  injury, 
suppuration,  ox  fireal  impaction,  the  lueiiiorrlioidal, 
which  has  the  same  pathological  basis  as  the  varicose 
ulcer  of  the  leg,  and  ulcers  associated  with  chronic 
diarrhcea,  stricture  and  inflammatory  troubles  in 
adjacent  parts. 

These  ulcers  have  the  physical  characters  of  like 
ulcers  met  with  elsewhere.  The  tubercular  ulcer 
is  very  apt  to  perforate.  The  chief  symptoms  are  a 
purulent  discharge  from  the  anus ;  motions  loose 
and  mixed,  or  coated  with  a  slimy  fluid  and  streaked 
with  blood  ;  soreness  in  defecation  ;  and  occa- 
sionally tenesmus.  Morning  diarrhoea  is  often  one 
of  the  earliest  symptoms.  A  burning  pain  in  the 
rectum  is  complained  of,  and  often  radiating  pains 
about  the  hips.  The  characters,  position,  and  ex- 
tent of  the  ulceration  can  be  ascertained  liy  exami- 
nation with  the  finger  and  with  the  speculum. 
The  examination,  to  be  satisfactory,  must  be  con- 
ducted when  the  patient  is  anKsthetised. 

All  forms  of  non-malignant  ulceration  are  more 
common  in  women  than  in  men. 

Treatment. — The  treatment  depends  on  the 
nature  and  extent  of  the  disease,  and  upon  the  con- 
stitutional condition  of  the  patient.  In  severe 
cases  the  patient  should  be  kept  in  the  recumbent 
position,  and  the  diet  should  be  regulated.  An 
exclusively  fluid  diet  may  be  desirable  in  some 
cases.  The  bowels  must  be  attended  to.  The 
local  treatment  consists  of  antiseptic  or  astringent 
injections  or  ointments.  Weak  solutions  of  nitrate 
of  silver  are  of  value,  as  are  also  injections  of  bis- 
muth mixed  with  starch.  Iodoform  or  other  oint- 
ment may  be  applied  by  means  of  an  ointment- 
introducer.  Obstinate  forms  of  ulcer  may  be  treated 
by  free  scraping  or  by  even  more  extended  opera- 
tion. ,, 

I'REDERicK  Treves. 

RECURRENT  LARYNGEAL  NERVE,  Dis- 
eases of. — See  I'NEUMOGASTRIC  Nerve,  Dis- 
eases of 

RED  GUIVI.— Stroi^hulus. 


REDUPLICATION. —A  doubling.  A  term 
generally  used  in  reference  to  the  sounds  of  the 
heart.    See  Physical  Examination. 

REDUX  (Lat.,  returned). — A  term  signifying  the 
return  of  certain  physical  signs,  after  their  tempo- 
rary disappearance  in  the  course  of  a  disease  ; 
usually  associated  with  crepitation  in  pneumonia, 
and  with  friction  in  pleurisy  and  pericarditis. 
Redux  signs  are,  as  a  rule,  significant  of  a  favour- 
able tendency  in  a  disease.  See  I'HYSICAL  Exami- 
nation. 

REFLEXES. — See  Nervous  System,  Clinical 
Examination  of ;  and  .Spinal  Cord,  Diseases  of. 

REFRACTION,  Disorders  of.— See  Vision, 
Disorders  of. 

REFRIGERANTS  {refri;^ero,  I  cool).  —  Defini- 
tion.— Remedial  agents  wliich  lower  the  body- 
heat,  either  in  health  or  in  disease  ;  or  which  allay 
thirst,  and  impart  a  feeling  of  coolness. 

Enumeration. — The  chief  refrigerants  are: 
The  whole  class  of  Febrifuges  ;  Water  ;  Ice  ;  Effer- 
vescing drinks  ;  Acidulated  drinks  ;  and  the  juices 
of  Fruits. 

Action. — As  the  name  implies,  anything  may  be 
ranked  as  a  refrigerant  which  lowers  the  body-tem- 
perature, and  we  may  here  consider  in  how  far  the 
drugs  described  under  Febrifuges  have  the  pro- 
perty of  cooling  down  the  healthy  organism. 
Quinine  and  alcohol  have  but  a  slight  and  transient 
lowering  effect,  and  salicylic  acid  has  none  at  all  ; 
and  this  is  readily  explained,  if  we  believe  that  their 
antipyretic  properties  in  fever  depend  on  their  de- 
structive influence  over  the  protoplasm  or  products 
of  septic  ferments. 

Refrigerants,  however,  are  popularly  held  to  be 
those  drugs  which  relieve  the  thirst  of  the  fever- 
stricken  patient,  by  moistening  his  dry  lips  and 
cooling  his  parched  tongue.  Ice  or  iced-drinks 
manifestly  fulfil  these  indications  ;  and  acids  well 
diluted,  which  are  often  the  most  grateful  of  all,  act 
very  efficiently  by  directly  stimulating  the  salivary 
secretion.  R.  Farquharson. 

REGIMEN  [rego,  I  govern). — This  word  is  not 
uncommonly  used  as  synonymous  with  hygienic 
management.  In  a  more  restricted  sense  it  is  ap- 
plied to  the  regulation  of  diet,  both  in  health  and 
disease.    .SV6'  Diet  ;  and  Personal  Health. 

REGURGITATION  {re-,  back  again  ;  <mA  gur- 
gito,  I  flood). — This  word  is  technically  applied  to 
the  reversal  of  the  natural  direction  in  which  the 
current  or  contents  flow  through  a  tube  or  cavity  of 
the  body.  Thus  the  food  may  regurgitate  from  the 
stomach  into  the  oesophagus  and  mouth  ;  the  bile 
from  the  duodenum  into  the  stomach  ;  and  blood 
from  the  aorta  or  pulmonary  artery  into  the  ven- 
tricles, from  the  ventricles  into  the  auricles,  or  from 
the  heart  into  the  veins,  when  the  respective  valves 
are  incompetent.  See  Heart,  Valves  and  Ori- 
iTCES  OF,  Diseases  of;  and  Rumination. 

REHME  (Oeynhausen),    in    Germany.  — 

Gaseous  thermal  salt  waters.  See  Mineral 
Waters. 

REICHENHALL,  in  the  Bavarian  Alps.— 

Common  salt  waters.    See  Mineral  Waters, 


REINERZ 


RELAPSING  FEVER 


REINERZ,  in  German  Silesia.— Chalybeate 
waters.    See  Mineral  Waters. 

RELAPSE  (/r-,  back  ;  and  lapsus,  slipping).— 
The  return  of  a  disease,  which  has  apparently 
ceased,  during  or  immediately  after  convalescence  ; 
or  of  a  particular  symptom  in  the  course  of  a  dis- 
ease. Relapses  are  well  exemplified  in  typhoid 
fever  and  acute  rheumatism. 

RELAPSING  FEVER.  —  Synon.  :  Famine- 
Fever  ;  Fr.  Fievix  ^  Rechute  ;  Ger.  H^tngerpest. 

Definition. — An  acute  infectious  disease,  due 
to  the  presence  of  a  minute  parasite,  the  Spirilhim 
Obermeieri. 

Geographical  Distribution.  —  Northern 
Europe  was  the  favourite  habitat  of  relapsing  fever. 
It  has  been  met  with  in  America,  but  not  as  an 
epidemic,  having  been  imported  from  Europe,  and 
not  showing  a  tendency  to  spread.  Epidemics 
have  occurred  in  India  and  in  Egypt,  and  were 
once  common  in  the  British  Isles.  The  most 
extensive  epidemics  have  arisen  in  Ireland  in  times 
of  famine,  and  extended  thence  to  England  and 
Scotland.  An  epidemic  was  confined  to  Scotland 
in  1843,  and  another  to  London  in  1868. 

ifiTlOLOGY. — Pi-edisposing  Causes. — Males  suffer 
more  from  relapsing  fever  than  females,  in  the  pro- 
portion of  about  I '5  to  I.  The  disease  is  most 
common  between  the  ages  of  fifteen  and  twenty- 
five.  Season  seems  to  have  little  effect,  but  it 
appears  to  be  more  prevalent  in  winter  than  at 
other  seasons,  because  the  other  predisposing  causes 
are  more  intense  at  that  time  of  the  year.  All  the 
causes  which  predispose  to  contagious  zymotics 
favour  more  or  less  the  prevalence  of  relapsing 
fever.  The  most  powerful,  however,  are  scarcity 
of  food,  overcrowding,  and  want  of  cleanliness. 

Relapsing  fever  is  contagious,  and  has  always 
been  found  to  spread  in  proportion  to  the  facilities 
for  communication.  It  has  been  transported  from 
long  distances  by  affected  persons  ;  it  attacks  atten- 
dants on  the  sick,  and  any  persons  exposed  to  its 
contagion  ;  and  it  may  be  communicated  by  fomites. 
It  seems  to  act  through  but  a  short  distance. 

A  spirillum — Spirillum  or  Spiroclucte  ObevDieieri 
— is  found  in  the  blood  of  patients  suffering  from 
relapsing  fever.  This  micro-organism  decreases  in 
number  as  the  paroxysms  subside,  and  is  absent 
from  the  blood  during  the  intermissions.  The 
spirillum  was  discovered  by  Oberraeier  of  Berlin  in 
1872. 

Description  of  the  organism. — The  spirillum  is 
of  considerable  length,  measuring  '  l§  to  6  times 
the  diameter  of  a  red  blood-corpuscle,'  but  is  ex- 
ceedingly thin.  It  shows  several  regular  somewhat 
abrupt  curves,  and  is  of  uniform  thickness,  except 
at  the  extremities,  where  it  is  pointed.  It  is 
possessed  of  very  active  motility,  having  both  a 
wavy  and  spiral  motion,  and  being  also  capable  of 
rapid  locomotion.  At  the  onset  of  and  during  the 
fever  the  spirilla  may  be  present  in  the  blood  in 
enormous  numbers.  The  organisms  always  occur 
free,  being  never  found  v/ithin  either  the  red 
corpuscles  or  the  leucocytes.  In  dried  films  of 
blood  they  can  be  stained  by  any  of  the  simple 
stains,  though  they  do  not  take  the  colour  very 
deeply  ;  but  in  sections  of  the  tissues  their  demon- 
stration is  a  matter  of  considerable  difficulty,  and 
one  fo  the  methods  for  avoiding  decolourisation 
requires  to  be  used,  methylene  blue  being  a  suitable 


dye.  They  are  decolourised  by  Gram's  method. 
Koch  succeeded  in  staining  them  in  the  tissues  with 
Bismarck  brown. 

In  blood  outside  the  body  the  spirillum  has 
considerable  vitality,  sometimes  showing  active 
movements  after  several  days.  It  is  killed  by 'a 
temperature  of  60°  C.,  but  it  can  be  exposed  |to 
0°  C.  without  being  killed. 

Relations  to  the  disease. — All  attempts  to  cul- 
tivate the  organism  outside  the  body  have  hitherto 
failed.  Koch  observed  that  in  certain  conditions 
a  growth  of  the  organism  in  length  took  place,  but 
no  actual  multiplication.  Soon  after  its  discovery, 
however,  Munch,  by  injecting  blood  containing  the 
organism,  produced  the  disease  in  the  human  sub- 
ject ;  and  a  little  later  Vandyke  Carter  and  Koch 
produced  the  disease  in  apes  by  a  similar  procedure. 
In  such  cases  there  is  an  incubation-period  usually 
of  three  to  six  days  before  symptoms  appear.  In 
all  cases,  along  with  the  onset  of  the  fever,  the 
spirilla  appear  in  the  blood  in  enormous  numbers. 
As  a  result  of  these  observations  and  experiments 
it  may  be  considered  as  practically  proved,  even 
in  the  absence  of  pure  cultivations  outside  the 
body,  that  this  organism  is  the  cause  of  the 
disease. 

As  already  mentioned,  the  organisms  disappear 
from  the  blood  about  the  time  of  the  crisis,  and  are 
absent  during  the  'interval.'  Metchnikoff,  by  pro- 
ducing the  disease  in  apes  and  killing  them  at 
various  stages  of  the  fever,  found  that  during  the 
period  of  defervescence  the  spirilla  on  disappearing 
from  the  blood  accumulated  in  the  spleen,  and  he 
alleged  that  they  were  incorporated  within  leuco- 
cytes in  that  organ.  Within  these  cells  he  observed 
spirilla  in  various  stages  of  disintegration.  This 
process  of  '  phagocytosis '  never  occurs,  according 
to  him,  in  the  blood,  and  after  the  spirilla  have 
disappeared  from  the  blood  they  are  not  present  in 
any  other  organ  than  the  spleen.  Soudakewitch 
has  performed  similar  experiments,  and  obtained 
practically  the  same  results.  It  is,  however,  still 
unexplained  why  the  disappearance  of  the  organisms 
from  the  blood  should  start  at  a  particular  time, 
and  should  then  take  place  so  rapidly.  This  and 
other  peculiarities  suggest  a  comparison  between 
this  disease  and  malaria,  and  it  has  even  been  sup- 
posed that  the  parasite  is  a  protozoon  and  is  con- 
veyed through  the  agency  of  insects. 

Anatomical  Characters. — These  are  not 
marked,  except  where  complications  have  caused 
death.  The  liver  and  spleen  are  both  found  en- 
larged in  all  cases,  especially  the  latter  organ.  The 
digestive  organs  exhibit  nothing  particular,  except 
in  those  cases  where  there  has  been  long  deprivation 
of  food,  or  where  dysentery  or  diarrhoea  has  accom- 
panied or  preceded  the  disease. 

Symptoms. — The  period  of  incubation  is  uncer- 
tain, varying  between  one  and  twenty-one  days. 
The  invasion  of  the  disease  is  usually  marked  by 
rigors,  frequently  of  a  trivial  character,  amounting 
only  to  slight  chilliness.  This  is  followed  by 
debility  and  giddiness  ;  extreme  weakness  is  not  so 
marked  as  in  the  early  stages  of  other  forms  of 
continued  fever.  There  is  headache,  followed  after 
a  few  hours  by  hot  skin  ;  the  temperature  rises  to 
about  105°  F. ,  or  sometimes,  it  is  stated,  as  high 
as  108°;  the  pulse  rises  to  from  110  to  130, 
occasionally  even  to  140  at  an  early  stage  of  the 
disease.  The  tongue  is  covered  with  a  moist 
creamy  fur,  which  in  severe  cases  becomes  brown 
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and  dry  in  the  centre,  and  in  the  worst  forms  be- 
comes black  all  over.  There  is  great  thirst,  as  in 
all  febrile  diseases ;  loss  of  appetite  ;  some  ab- 
dominal tenderness,  especially  in  the  epigastric 
region  ;  occasionally  nausea,  and  more  rarely 
vomiting  ;  the  bowels  are  usually  confined,  but  in 
some  cases  diarrhoea  prevails.  In  such  cases  the 
diarrhoea  is  of  a  dysenteric  character,  and  is  pro- 
bably due  to  the  dysenteric  tendency  which  usually 
prevails  in  time  of  famine,  when  relapsing  fever  is 
prevalent.  The  skin  generally  presents  a  jaundiced 
hue  ;  and  careful  examination  will  delect  more  or 
less  enlargement  of  the  liver  and  spleen.  There  is 
great  muscular  and  articular  pain.  The  pain  in  the 
back  is  frequently  of  the  most  intense  character. 
Headache  is  more  complained  of  than  in  the  other 
fonns  of  fever.  There  is  sometimes,  but  not  as  a 
rule,  delirium  towards  the  end  of  the  first  week. 

In  from  five  to  seven  days  from  the  invasion  of 
the  disease  the  symptoms  suddenly  subside,  and 
the  patient  quickly  becomes  convalescent,  being 
for  the  time  apparently  well.  This  convalescence 
is  frequently  accompanied  or  preceded  by  a  critical 
evacuation  from  the  bowels,  kidneys,  or  uterus,  or 
by  profuse  diaphoresis.  It  may  be  permanent,  but 
more  commonly  the  patient  remains  well  for  a  few 
days  or  a  week,  and  then  suddenly  relapses,  and 
passes  through  all  the  symptoms  previously  de- 
tailed. There  may  be  a  second  or  a  third  relapse, 
and  even  a  fourth  has  been  recorded.  At  no  time 
during  the  progress  of  the  disease  is  any  specific 
eruption  developed,  although  on  the  second  or 
third  day  a  reddish  mottled  rash  has  been  met 
with,  which,  however,  is  irregular  in  its  appear- 
ance, development,  and  duration,  and  usually 
terminates  in  desquamation.  Purpuric  spots  have 
been  sometimes,  and  sudamina  very  frequently, 
met  with. 

Complications. — Pulmonary  complications  are 
not  so  common  in  relapsing  fever  as  in  typhus  or 
enteric  fever.  Bronchitis,  pneumonia,  and  laryn- 
gitis may  occur,  especially  bronchitis,  but  these 
complications  are  not  severe.  Cardiac,  arterial,  or 
venous  affections  are  rare,  with  the  exception  of 
haemorrhages,  which  must  be  considered  as  being 
connected  with  the  purpuric  tendency  which  usually 
prevails  in  times  of  scarcity.  Nervous  complica- 
tions are  more  rare  than  in  any  other  form  of 
adynamic  fever.  Dysentery  and  diarrhosa  in  some 
epidemics  have  proved  to  be  most  serious  compli- 
cations, and  are  of  frequent  occurrence  whenever 
relapsing  fever  prevails.  Abscess  and  other  sup- 
purative forms  of  inflammation  are  not  common. 
In  pregnant  females  attacked  by  this  fever  abortion 
usually  occurs  at  an  early  stage  of  pregnancy  ; 
and  premature  labour,  with  death  of  the  foetus,  and 
considerable  danger  to  the  mother,  in  the  later 
stages  of  pregnancy.  Death  of  the  mother  has 
sometimes  happened  from  post-partiiiii  haemorrhage. 

Diagnosis. — Relapsing  fever  is  most  likely  to 
be  mistaken  for  other  forms  of  continued  fever,  and 
may  be  confounded  with  the  eruptive  fevers  in 
their  earlier  stages,  especially  small-pox.  It  differs 
from  typhus  in  having  a  higher  temperature  and 
quicker  pulse  at  the  outset  ;  in  the  absence  of  the 
specific  eruption,  of  the  extremely  heavy  aspect  of 
the  patient,  and  of  the  delirium  of  typhus  ;  in  the 
presence  of  extreme  pains  in  the  back,  vomiting, 
and  jaundiced  tinge  of  the  skin  ;  and  finally  in  the 
sudden  cessation  of  symptoms,  and  the  tendency  to 
relapse. 


Relapsing  fever  differs  from  enteric  fever  in  the 
suddenness  of  its  onset,  enteric  fever  having  a 
slow  invasion  ;  the  want  of  the  marked  and  exten- 
sive daily  variations  in  temperature  ;  the  absence 
of  the  characteristic  abdominal  symptoms  and  erup- 
tion ;  and  the  absence  of  the  localised  iliac  tender- 
ness and  the  peculiar  diarrhoea  of  enteric  fever. 
The  tongue  also  serves  to  distinguish  relapsing  from 
enteric  fever  ;  in  the  latter  having  a  well-marked 
red  tip  and  edges,  in  the  former  a  light  covering 
fur.  Relapsing  fever  at  its  commencement  has 
been  confounded  with  small-pox,  on  account  of  the 
extreme  pain  in  the  back  and  marked  vomiting 
which  accompany  both  these  diseases,  but  the 
appearance  of  the  specific  eruption  will  soon  decide 
the  question. 

Prognosis,  Duration,  Terminations,  and 
Mortality. — The  prognosis  of  relapsing  fever  is 
usually  favourable,  the  mortality  being  low,  from 
1-2  to  2  per  cent,  in  London,  up  to  4  and  4 '5  per 
cent,  in  other  places  ;  the  average  rate  being  about 
4  per  cent.  The  chief  causes  influencing  the  rate 
of  mortality  seem  to  be  the  prior  state  of  the 
patient,  and  the  duration  of  the  disease  before 
medical  relief  is  applied  for.  Purpuric  symptoms, 
severe  dysentery  or  diarrhoea,  serious  hfemorrhages, 
or  extensive  chest-complications,  always  indicate  a 
grave  prognosis.    One  attack  confers  no  immunity. 

Treatment. — The  treatment  of  the  disease 
must  be  preventive  and  curative.  The  chief  pro- 
moting causes  of  the  disease  being  famine  and 
contagion,  the  means  for  prophylaxis  are  obvious. 
The  active  treatment  must  chiefly  be  directed 
towards  the  relief  of  symptoms,  and  sustaining  the 
strength  of  the  patient.  The  use  of  quinine  and 
mineral  acids  in  the  earlier  stages,  and  a  plentiful 
supply  of  light  and  nourishing  food  in  the  later, 
will  be  found  sufficient.  A  considerable  amount 
of  the  success  of  treatment  will  depend  upon  the 
dieting  of  the  patient.  It  must  be  kept  in  mind 
that  most  of  these  patients  have  been  in  a  state  of 
starvation.  It  will  be  necessary,  therefore,  to  in- 
crease the  supply  of  food  carefully  and  gradually. 
The  food  at  first  must  be  of  a  most  digestible  and 
fluid  kind,  which  may  gradually  be  altered  to  a 
diet  of  a  more  solid  and  general  character.  Milk, 
light  starchy  puddings  made  with  milk,  thin 
custards,  and  finally  chicken,  chops,  and  general 
diet  will  be  found  the  best  course  in  this  disease. 
Stimulants  may  be  occasionally  requisite,  but  are 
seldom  necessary  in  any  quantity  or  for  a  length  of 
time.  T.  W.  Grimshavv. 

REMITTENT  (n-,  again  ;  and  iiiitto,  I  send).— 
A  disease  is  said  to  be  remittent  when  it  is  cha- 
racterised by  periodical  diminutions  of  symptoms, 
followed  by  exacerljations,  as  in  malarial  fever  and 
neuralgia.  The  period  during  which  the  symptoms 
are  in  abeyance  is  called  a  reinission.  See  Mala- 
rial Disease. 

REMITTENT  FEVER.  —  See  Malarial 
Disease. 

RENAL  CALCULUS.— Synon.  :  Nephrolithi- 
asis ;  Fr.  Calcul  Renal ;  Ger.  Nierenstein. 

Definition. — A  concretion  found  in  the  sub- 
stance, in  one  of  the  calyces,  or  in  the  pelvis  of 
the  kidney.  This  concretion  is  due  to  the  depo- 
sition of  one  or  more  of  the  crystalloid  substances 
from  the  urine. 
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The  size  depends  upon  its  position,  the  shape 
upon  its  position  and  composition.  Calculi  may  be 
present  in  one  or  both  kidneys.  They  may  occur 
at  all  ages,  and  are  rather  more  common  in  the 
male  sex. 

^Etiology. — In  some  instances  the  nucleus  of 
the  calculus  consists  of  a  blood-clot,  of  epithelial 
cells,  or  of  mucus,  upon  which  the  crystalline 
constituents  of  the  urine  are  deposited.  The  sepa- 
ration of  the  solid  constituents  is  favoured  by 
sedentary  habits,  by  gout,  and  by  other  conditions 
which  produce  either  a  change  in  the  reaction  of  the 
urine  or  an  excess  of  uric  acid,  calcium  oxalate,  or 
other  constituent  of  calculi.  An  excess  of  nitro- 
genous or  saccharine  food,  or  of  salts  of  lime,  or  an 
insufficient  supply  of  liquid,  will  also  increase  the 
tendency  to  deposition.  Irritation  of  the  kidney  or 
renal  pelvis  by  inflammation  or  injury,  by  affording 
a  nucleus,  aggravates  any  hereditary  tendency  to 
the  formation  of  renal  calculi.  Dietetic  errors  and 
metabolic  disturbances  are  regarded  as  predisposing 
causes,  while  pyelitis  or  other  local  change  is  con- 
sidered the  immediate  determining  cause. 

Varieties.  Renal  calculi  present  great  varia- 
tions in  composition,  in  number,  in  size,  and  in 
appearance ;  and  these  variations  to  some  extent 
are  dependent  upon  the  age  at  which  they  become 
manifest,  and  upon  the  duration  of  their  reten- 
tion at  the  original  site  of  their  formation.  They 
are  most  frequently  found  to  consist  of  uric  acid, 
especially  when  formed  during  adolescence.  In 
childhood,  however,  the  nucleus  commonly  consists 
of  ammonium  or  sodium  urate.  Calculi  composed 
of  calcium  oxalate  are  more  common  after  middle 
age,  and  this  substance  is  often  regarded  as  the 
nucleus,  even  of  uric  acid  calculi ;  it  is  probable, 
however,  that  the  nucleus  is  generally  some  result 
of  local  inflammation  or  irritation.  Other  lime- 
salts,  as  the  carbonate,  the  basic  phosphate,  and 
the  triple  phosphate,  are  occasionally  met  with,  but 
they  are  generally  secondary  deposits  upon  nuclei 
of  uric  acid  or  calcium  oxalate  ;  they  occur  when 
the  urine  has  become  alkaline.  When  the  alkalinity 
is  fixed  the  carbonate  and  basic  phosphate  will 
probably  be  deposited,  while  triple  phosphate  is 
more  frequent  when  the  alkalinity  is  due  to  the 
development  of  volatile  ammonium-compounds. 
Very  rarely  calculi  may  consist  of  cystin,  xanlhin, 
or  indigo  (p.  333). 

When  a  single  renal  calculus  is  found  it  may  be 
rounded,  oval,  or  slightly  nodular  if  composed  of 
uric  acid  ;  if  consisting  of  calcium  oxalate  the  surface 
is  generally  more  irregular,  constituting  the  '  mul- 
berry '  calculus.  When  several  calculi  are  present, 
they  may  have  distinct  facets,  or  if  small  and 
numerous,  they  may  form  irregular  granular  masses, 
or  they  may  even  be  so  small  as  to  be  designated 
'sand.'  When  long  retained  in  the  pelvis  of  the 
kidney,  the  shape  may  become  extremely  irregular, 
processes  forming  between  the  pyramids,  or  project- 
ing towards  the  ureter.  Calculi  with  secondary 
deposits  may  attain  great  size,  and  may  present 
alternating  strata,  phosphates  generally  constituting 
the  external  part.  The  formation  of  secondary  de- 
posits tends  to  obscure  primary  irregularities,  and  to 
render  the  calculus  more  smooth  and  round  or  oval. 

Pathological  Effects.  —  The  consecutive 
renal  changes  depend  upon  the  composition  and 
mobility  of  the  calculus.  When  small  it  may  become 
embedded  or  buried  in  the  renal  tissue,  and  for  a 
length  of  time  may  cause  no  material  change  be- 


yond some  local  thickening  due  to  chronic  intersti- 
tial nephritis.  Ordinarily,  however,  it  causes  some 
degree  of  obstruction,  which  is  followed  by  dilata- 
tion of  the  renal  pelvis  (hydronephrosis).  In  either 
case  more  active  inflammation  may  be  excited,  and 
pyelitis,  pyelonephritis,  or  perinephritis  may  result, 
with  consecutive  atrophic  changes.  Under  these 
conditions  there  may  be  considerable  destruction  of 
renal  tissue,  especially  when  suppuration  is  pro- 
nounced. Although  these  changes  are  primarily 
limited  to  one  side,  the  opposite  kidney  frequently 
becomes  similarly  involved,  especially  when  the 
original  calculus  is  composed  of  uric  acid  or  urates. 

Symptoms. — When  the  calculi  are  small  they 
may  occasionally  be  passed  without  causing  any 
symptoms.  Larger  concretions,  embedded  between 
the  pyramids,  may  also  cause  no  symptoms,  but 
usually  there  is  complaint  of  unilateral  pain  referred 
to  the  region  of  the  kidney,  and  subject  to  exacer- 
bations with  moderate  movements  or  with  unsuit- 
able diet.  The  lumbar  pain,  which  is  so  often  met 
with  in  gouty  patients,  is  probably  due  to  the  pre- 
sence of  renal  calculi.  These  attacks  of  renal  pain 
are  sometimes  very  acute,  and  during  the  attack 
the  pain  may  radiate  along  the  ureter  to  the  groin 
and  testicle,  or  it  may  be  referred  to  the  thigh,  the 
calf,  or  the  foot.  When,  however,  there  is  definite 
obstruction  in  the  ureter,  the  result  of  the  passage  of 
a  calculus  or  of  a  plug  of  muco-pus,  renal  colic  is 
excited,  in  which  the  pain  is  of  an  agonising  cha- 
racter, and  frequently  accompanied  by  nausea, 
vomiting,  and  hematuria.  Renal  colic  is  due  to 
the  spasmodic  contractions  of  the  ureter,  and, 
although  it  results  ordinarily  from  the  displacement 
of  a  calculus,  it  does  not  invariably  indicate  that 
the  calculus  has  actually  passed  from  the  pelvis  to 
the  ureter  ;  severe  spasm  may  be  excited  so  sud- 
denly that  the  onward  progress  of  the  calculus  may 
be  thereby  obstructed.  The  pain  is  primarily  re- 
ferred to  the  region  of  the  kidney  and  the  ureter  on 
the  affected  side,  and  may  cause  retraction  and 
tenderness  of  the  testicle.  Occasionally  it  can 
scarcely  be  localised  ;  it  appears  to  radiate  through 
the  abdominal  cavity,  and  may  even  be  referred  to 
the  umbilicus.  The  duration  of  renal  colic  is  ex- 
tremely variable.  It  may  last  only  for  a  few  hours, 
being  followed  by  aching  or  soreness  in  the 
course  of  the  ureter,  or  it  may  continue,  with 
periods  of  partial  relief  and  with  exacerbations,  for 
several  days.  There  may  be  sudden  relief,  espe- 
cially after  a  fit  of  vomiting,  when  the  stone  has 
passed  into  the  bladder,  but  even  this  is  ordi- 
narily followed  by  discomfort  along  the  ureter. 
With  the  onset  of  renal  colic  there  is  frequent 
desire  to  micturate,  and  there  may  be  tenesmus  ; 
the  urine  is  passed  in  small  quantity,  and  is  com- 
monly intimately  mixed  with  blood.  Occasionally, 
however,  when  there  is  complete  obstruction  of  one 
ureter,  the  urine  may  remain  clear.  Cases  of  sup- 
pression of  urine  are  by  no  means  uncommon  after 
repeated  attacks  of  renal  colic  upon  both  sides  ot 
the  body.  In  these,  for  five  or  six  days,  there  may 
be  no  symptoms  beyond  the  partial  or  complete 
arrest  of  excretion,  and  then  ursemic  symptoms 
develop,  such  as  hiccough,  vomiting,  and  muscular 
spasms.  The  temperature  falls,  and  death  may 
occur  between  the  ninth  and  twelfth  days  from 
failure  of  respiration  and  circulation.  Convulsions 
are  uncommon  with  calculous  anuria.  With  repeated 
attacks  of  renal  colic  the  urine  frequently  becomes 
turbid  with  pus  owing  to  pyelitis. 
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Diagnosis.  —  Renal  calculus  may  be  mistaken  for 
recurrent  attacks  of  intestinal  colic,  for  biliary 
colic,  for  appendicitis,  for  lumljago,  for  tubercular 
or  malignant  growth  of  the  kidney,  or  for  hydro- 
nephrosis due  to  some  abnormality  in  the  position 
or  length  of  the  ureter.  The  indications  upon 
which  greatest  reliance  can  be  placed  are  the  nature 
of  the  colic  and  the  frequency  of  hoenialuria.  The 
association  of  these  two  symptoms  may  render  the 
diagnosis  easy,  especially  when  the  histoiy  shows 
that  small  calculi  have  been  passed.  The  site  of 
fixed  pain,  and  the  recurrent  exacerbations  with 
sudden  jolting  movements,  favour  the  diagnosis, 
even  in  the  absence  of  hematuria.  Frequent  depo- 
sition of  oxalates  or  of  uric  acid  will  tend  to  the 
same  view.  The  general  health  suffers  very  little 
in  renal  calculus,  as  compared  with  tubercular  or 
malignant  growths  ;  when  complicated  with  pyelitis 
or  other  suppurative  change  the  deterioration  is 
more  marked.  Recurrent  hfematuria  with  com- 
paratively little  lumbar  pain  may  be  mistaken  for 
chronic  nephritis,  with  sub-acute  attacks  :  the  dia- 
gnosis is  to  be  based  upon  the  absence  of  arterial 
change,  of  displacement  of  the  apex-beat,  and  of 
alteration  in  the  cardiac  sounds.  With  movable 
kidney  and  with  hydronephrosis  from  alterations  in 
the  ureter,  the  character  of  the  pain  is  frequently 
indistinguishable  from  renal  colic  the  result  of  cal- 
culus ;  often  the  uncertainty  is  so  gieat  that  surgical 
measures  are  undertaken  on  the  probability  of  an 
embedded  calculus.  In  doubtful  cases  the  X  rays 
may  afford  assistance  ;  but  they  frequently  fail  even 
when  subsequent  operation  has  proved  the  pre- 
sence of  a  calculus.    See  Ri  >ntgen-Rays. 

Prognosis.  —  The  prognosis  is  extremely  un- 
certain. Calculi  have  been  found  after  death  when 
no  symptoms  have  resulted  from  their  presence. 
The  irritation  in  the  kidney  may  be  so  slight  that, 
if  suitably  treated,  there  is  little  risk.  On  the  other 
hand  the  frequent  recurrence  of  pain,  when  calculi 
have  been  passed,  and  the  transference  of  pain  to 
the  opposite  side  render  the  prognosis  more  grave. 
Persistent  slight  albuminuria,  or  the  development 
of  pyelitis,  will  also  add  to  the  risk.  When  the 
pain  has  been  bilateral  the  danger  of  calculous 
suppression  must  be  borne  in  mind.  The  prognosis 
is  most  hopeful  when,  after  the  passage  of  a  calculus 
or  its  removal  by  surgical  measures,  there  is  pro- 
longed freedom  from  pain  and  from  deposition  of 
urates  or  oxalates. 

Treatment. — The  treatment  of  renal  calculus 
may  be  considered  under  separate  headings  : 
(l)  Medicinal;  (2)  Hygienic  and  dietetic;  (3)  vSur- 
gicaL  The  medicinal  treatment  must  depend  upon 
the  symptoms  at  the  time  advice  is  sought.  Generally 
the  first  indication  is  the  relief  of  a  severe  attack  of 
renal  colic.  The  pain  may  be  controlled  to  some 
extent  by  the  frequent  subcutaneous  injection  of 
small  doses  of  morphine.  These  are  preferable  to 
a  large  single  dose,  which  may  perhaps  increase  the 
severity  of  vomiting.  Simultaneously  a  hot  bath 
should  be  employed,  or  if  this  is  not  convenient 
muscular  relaxation  may  be  promoted  by  a  hot 
pack.  To  diminish  the  acid  character  of  the  urine, 
and  thus  to  favour  relaxation  of  spasm,  copious 
draughts  of  milk,  of  water,  or  of  dilute  alkaline 
solutions  are  often  recommended  ;  frequently, 
however,  reflex  vomiting  is  so  persistent  that  it  is 
impossible  to  carry  out  this  treatment.  The  pain 
may  be  so  severe  that  relief  may  be  sought  from  the 
administration  of  an  anaesthetic  ;  this  rarely  gives 


much  satisfaction  although  it  affords  temporary 
ease.  The  utmost  that  can  be  said  in  its  favour  is 
that  it  may  allow  time  for  the  excretion  of  fluid, 
which,  during  the  m\iscular  relaxation,  may  favour 
the  dislodgment  of  the  calculus. 

The  medicinal  treatment  during  the  intervals 
between  attacks  of  colic  is  similar  to  the  treatment 
of  gout.  An  alkaline  course  is  often  recommended, 
and  to  prevent  fresh  depositions  patients  often 
resort  to  foreign  spas,  where  alkaline  waters  are 
reputed  to  possess  solvent  properties.  Carlsbad, 
Vichy,  Contrexeville,  Ems,  and  Wildungen  may 
reduce  the  frequency  of  attacks,  and  may  prevent 
the  formation  of  fresh  calculi.  It  must  be  admitted, 
however,  that  in  spite  of  all  that  has  been  said  in 
their  favour,  or  in  favour  of  the  administration  of 
alkalis,  there  is  no  evidence  that  it  is  possible  to 
dissolve  or  to  reduce  the  size  of  calculi  which  have 
already  been  formed. 

Potassium  citrate  has  been  given  at  night  in 
drachm-doses,  to  reduce  the  acidity  of  the  morning 
urine,  and  many  have  recommended  various  com- 
pounds of  lithium,  of  potassium,  and  of  calcium 
with  the  same  oljject.  More  recently  piperazine, 
lycetol,  lysidine,  chinotropine,  and  urotropine  have 
been  largely  employed  to  favour  diuresis  and  to 
exert  solvent  action  on  uric-acid  calculi.  The  last 
named,  urotropine,  is  frequently  of  service  when 
the  calculi  have  caused  pyelitis. 

Similarly  hygienic  and  dietetic  measures  control 
the  tendency  to  the  formation,  but  cannot  eflect  a 
cure.  After  recovery  from  an  attack  of  renal  colic 
active  open-air  exercise  should  be  encouraged  to 
promote  metabolism,  and  the  patient  should  lead  a 
regular  temperate  life.  When  the  urine  is  acid, 
meat  should  be  taken  sparingly  and  the  daily 
amount  of  water,  simple  or  alkaline,  should  be 
increased.  Although .  vegetables  are  usually  re- 
commended, care  must  be  taken  to  ascertain,  if 
possible,  the  nature  of  the  calculus  which  may  have 
been  passed,  since  if  it  consists  of  oxalates  or  phos- 
phates many  vegetables  and  fruits  must  be  excluded 
from  the  dietary.  Any  tendency  to  obesity  should 
be  counteracted,  and,  partly  with  this  object,  ale 
and  stout  should  not  be  taken.  Most  forms  of 
alcohol  are  prejudicial  to  patients  with  renal  calculus. 

Surgical  measures  may  be  necessitated  when 
frequent  renal  colic  and  hematuria  are  not  followed 
by  any  evidence  that  the  calculus  has  passed  along 
the  ureter,  or  when  the  renal  pain  is  persistent  and 
exhausting,  or  when  sudden  suppression  occurs. 
Surgical  interference  may  also  be  required  when 
the  urine  assumes  a  purulent  or  a  septic  character. 
By  comparatively  early  operation  it  is  often  possible 
to  avert  the  disorganisation  of  the  kidney  which  so 
often  ensues  after  prolonged  irritation  by  renal 
calculi.  The  nature  of  the  operation  must  be 
determined  after  the  exposure  of  the  kidney  ;  unless 
the  calculi  are  very  numerous  or  the  disorganisation 
is  considerable,  it  is  generally  advisable  not  to 
remove  the  kidney,  since  the  opposite  kidney  may 
already  have  been  destroyed  or  rendered  inefficient 
by  other  calculi.  Nestor  Tirakd. 

RENAL  COLIC. -SvNON.  -.Nephralgia  Calcii- 
losa  ;  Fr.  Coliqne  Nephreliqtie  ;  Ger.  Niereiikolik. — 
The  name  commonly  applied  to  the  symptoms 
which  arise  when  a  renal  calculus,  blood-clot,  or 
other  substance  either  passes,  or  attempts  to  pass, 
down  the  ureter.  See  Colic  :  and  Rknal  Cal- 
culus. 


RENAL  DISEASES 


RESPIRATION,  DISORDERS  OF 


RENAL  DISEASES.  —  Kidneys,  Dis- 
eases of. 

RENNES-LES-BAINS,  in  France  (Aude).— 

Muriated  alkaline  and  earthy  sulphated  waters.  See 
Mineral  Waters. 

RESISTANCE.— The  sensation  recognised  by 
the  fingers  of  the  degree  to  which  a  part  yields  or 
resists  when  palpation  or  percussion  is  being  per- 
formed.   See  Physical  Examination. 

RESOLUTION  (i-esolvo,  I  loose).— The  return 
of  a  diseased  part  to  its  natural  condition  ;  chieily 
applied  to  the  process  of  inflammation  when  it  sub- 
sides without  the  occurrence  of  suppuration  or 
other  unfavourable  termination.  See  Inflamma- 
tion. 

RESONANCE  (resono,  I  sound  again,  echo). — 
Resonance  signifies  the  character  of  the  sound 
yielded  on  percussion  over  the  greater  part  of  the 
chest,  and,  within  wide  limits,  of  the  abdomen  also. 
The  degree  of  resonance  depends  principally  upon 
the  proportion  of  air  contained  in  the  underlying 
cavities  or  organs.  Vocal  resonance  is  the  voice- 
sound  transmitted  through  the  chest  to  the  ear  of 
the  auscultator.  It  is  increased  or  diminished  in 
accordance  with  the  physical  conditions  present  in 
the  chest-cavity. 

Hyper-resonance  is  a  term  used  to  signify  undue 
resonance  over  a  given  part. 

Deficient  resonance  is  commonly  called  dubiess. 
Like  hyper-resonance,  it  is  often  used  in  a  relative 
sense,  in  comparing  the  percussion-note  of  different 
parts  of  the  chest  or  abdomen.  See  Physical 
Examination.  R.  Douglas  Powell. 

RESPIRATION,  Disorders  of.— The  nume- 
rous causes  and  conditions  which  lead  to  distur- 
bances of  respiration  can  be  brought  within  well- 
defined  groups,  and  it  is  desirable  in  the  first 
instance  to  study  them  from  such. a  general  point  of 
view.  This,  however,  only  gives  a  superficial 
insight  into  the  subject,  and  does  not  indicate  the 
kind  of  disorder  that  is  produced  by  each  cause,  or 
how  it  acts,  while  many  conditions  act  in  more  ways 
than  one  ;  and,  still  further,  in  any  individual  case 
there  may  be  more  than  one,  perhaps  several  causes 
at  work,  all  of  which  ought  to  be  recognised. 
These  causes  and  conditions  may  be  summarised  in 
the  following  manner,  and  it  will  be  seen  that 
several  of  them  act  indirectly  on  the  respiratory 
process  : — 

I.  Conditions  acting  directly  through  the  neii'oiis 
system. — These  include  :  (a)  Centric  lesions  in  con 
nection  with  the  brain,  involving  the  respiratory 
centre,  either  directly  or  indirectly,  such  as  injury, 
hsemorrhage,  or  a  tumour,  (b)  Disease  or  injury 
of  the  upper  part  of  the  spinal  cord,  paralysing  the 
nerves  supplying  the  respiratory  muscles.  \c)  Func- 
tional nervous  disturbance,  as  from  mere  nervous- 
ness, emotion,  hysteria,  trance,  or  chorea,  (d)  Con- 
ditions affecting  immediately  the  nerves  concerned 
in  respiration,  either  irritating  or  paralysing  them, 
especially  the  pneumogastric,  recurrent  laryngeal, 
or  phrenic  nerves.  These  nerves  may  be  themselves 
diseased,  or  affected  by  some  neighbouring  condi- 
tion, such  as  a  tumour,  (e)  Reflex  causes,  trans- 
mitted from  the  skin,  as  when  cold  water  is  dashed 
upon  its  surface  ;  or  from  internal  organs,  as  the 


stomach,  intestines,  or  ovaries.  It  is  important  to 
remember  that  disturbances  connected  with  the 
nervous  system  frequently  aggravate  disorders  of 
breathing  originating  from  other  causes. 

2.  Abnormal  conditions  of  the  blood. — In  this 
group  are  included  conditions  of  the  blood  as  a 
whole,  namely  :  (a)  Deficient  quantity  of  blood, 
especially  from  a  sudden  or  rapid  loss,  (b)  Anaemia 
or  hydremia,  (c)  Deficient  aeration,  (d)  A  poi- 
soned, impure  state  of  the  blood  associated  with 
narcotism,  the  anassthetic  state,  pyrexia,  the  typhoid 
condition,  urtemia,  pyaemia  or  septicaemia,  diabetes 
mellitus,  and  other  diseases. 

3.  Functiojial  disorders,  or  organic  diseases  con- 
nected with  tlie  heart.  — These  are  common  sources 
of  disturbance  of  breathing  of  various  kinds,  de- 
pending upon  the  intimate  relation  of  the  nerves 
and  nerve-centres  governing  the  heart  and  respira- 
tory organs  ;  upon  the  effects  the  cardiac  derange- 
ments produce  as  regards  the  pulmonary  and 
bronchial  circulation  ;  or  sometimes  upon  the  direct 
interference  by  certain  affections  with  the  move- 
ments of  breathing,  by  exerting  pressure  upon  the 
lungs,  especially  the  left,  upon  the  left  bronchus,  or 
upon  the  chest-walls,  and  particularly  the  dia- 
phragm. This  last  cause  is  only  noticed  in  cases 
of  great  enlargement  of  the  heart,  or  of  considerable 
pericardial  effusion.  The  breathing,  however,  is 
frequently  disturbed  in  connection  with  disorders 
of  cardiac  action  ;  diseases  of  valves  and  orifices, 
especially  the  mitral  and  tricuspid  ;  enlargements 
of  the  heart,  particularly  dilatation  ;  cardiac  de- 
generations ;  congenital  malformations  ;  and  clot- 
ting of  blood  in  the  cavities  of  the  heart. 

4.  Abnormal  conditions  of  the  air  inhaled. — 
The  physiological  effects  produced  upon  the  respira- 
tory act  by  various  states  of  the  air  inspired  are  well 
known.  These  especially  depend  upon  its  compo- 
sition ;  its  temperature  ;  its  degree  of  moisture  or 
dryness  ;  and  its  condensation  or  degree  of  pres- 
sure. From  a  clinical  point  of  view  these  effects 
have  to  be  borne  in  mind,  as  they  are  more  liable 
to  be  induced  in  certain  diseases,  and  may  also  be 
made  available  for  therapeutic  purposes.  The  pre- 
sence of  certain  gases  in  the  inspired  air  materially 
affects  the  breathing,  and  some  are  in  this  way 
more  or  less  poisonous.  Solid  particles  floating  in 
the  atmosphere  may  also  produce  disorders  of  re- 
spiration. 

5.  Conditions  affecting  the  apparatus  concerned 
in  the  respiratory  movements. — These  refer  to  the 
chest-walls  and  the  diaphragm,  and  they  include  : 
{a)  Certain  painful  affections,  causing  the  patient 
voluntarily  or  involuntarily  to  limit  or  modify  the 
movements,  such  as  the  early  stage  of  pleurisy, 
pleurodynia,  or  peritonitis,  [b)  Spasm  or  paralysis 
of  the  muscles,  from  any  cause.  [c)  Organic 
changes,  as  undue  softness  or  rigidity  of  the  thoracic 
walls,  cancerous  infiltration,  muscular  atrophy  or 
fatty  degeneration,  or  acute  or  chronic  inflammation 
of  the  diaphragm. 

6.  Obstruction  involving  the  main  air-passages. 
This  may  be  situated  in  the  mouth,  throat,  nasal 
cavities,  larynx,  trachea,  or  primary  bronchial  divi- 
sions, and  is  due  to  a  variety  of  causes,  which  can- 
not be  discussed  here  further  than  to  state  that  the 
obstruction  may  depend  upon  pressure  from  with- 
out ;  spasm  or  paralysis  of  the  muscles  of  the 
larynx  ;  some  internal  obstruction,  whether  from 
deposits,  secretion,  abscess  (including  also  retro- 
pharyngeal   abscess),    foreign    bodies,    or  new- 
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growths  ;  or  organic  changes  in  the  walls  of  the 
tubes,  leading  to  their  constriction. 

7.  Physical  cotiditions  independent  of  the  i-espi- 
ratoiy  apparatus^  but  iiiterfering  'with  it  in  various 
7£'(2_j'i.  -These  may  lie  within  the  chest,  as  in  the 
case  of  thoracic  aneurysm,  or  a  mediastinal  solid 
tumour  or  abscess.  They  act  by  compressing  the 
lungs  or  heart,  obstructing  tubes,  affecting  nerves, 
or  interfering  with  the  moving  apparatus.  Or  the 
cause  of  the  disorder  may  lie  in  the  abdomen,  such 
as  excessive  flatulence  or  tympanites,  ascites,  en- 
larged organs,  ovarian  tumours,  or  a  pregnant 
uterus.  They  act  mainly  mechanically,  by  impair- 
ing the  movements  of  the  diaphragm.  Breathing 
often  becomes  worse  after  food  in  cases  in  which  it 
is  difficult,  in  consequence  of  flatulent  distension, 
especially  when  digestion  is  impaired. 

8.  Conditions  affecting  the  pleitric. — Any  accumu- 
lation of  air  or  fluid  in  one  or  both  pleural  sacs  will 
necessarily  tend  to  disturb  respiration,  as  in  pneumo- 
thorax, pleurisy,  hydrothorax,  or  htemothorax. 
It  acts  mechanically,  and  the  degree  of  disorder 
will  depend  on  the  amount  of  the  collection,  the 
rapidity  with  which  it  takes  place,  the  previous 
condition  of  the  lungs,  and  other  circumstances. 
Pleuritic  adhesions  also  tend  to  embarrass  respira- 
tion more  or  less  seriously. 

9.  Morbid  conditions  op  the  lungs. — These  have 
been  left  to  the  last,  and  it  will  be  readily  under- 
stood that  all  diseases  of  the  lungs  tend  more  or  less 
to  produce  disorders  of  breathing.  At  the  same 
time  it  must  not  be  forgotten  that  these  organs  may 
be  affected,  even  somewhat  extensively,  under 
certain  conditions,  without  any  obvious  respiratory 
disturbance.  Pulmonary  diseases  act  in  various 
ways,  of  which  the  most  important  are  by  affecting 
the  circulation  and  the  amount  of  blood  in  the 
lungs  :  by  interfering  with  the  entrance  or  exit  of 
air  through  the  bronchial  tubes  ;  by  temporarily 
disabling  or  permanently  destroying  more  or  less 
of  the  pulmonary  textures  ;  or  by  influencing  the 
respiratory  act  through  its  forces,  and  especially  by 
the  impairment  or  loss  of  the  elasticity  of  the  lungs 
required  for  expiration. 

Classification. — The  disturbance  of  breathing 
may  be  sudden,  acute,  or  chronic  ;  and  its  several 
forms  may  be  included  under  three  main  divisions, 
namely:  (i)  Deficient  Respiration.  (2)  Dys- 
pncEa  or  Difficulty  of  Breatliing.  (3)  Pecu- 
liar Disorders. 

I.  Deficient  Respiration.  This  com]jre- 
hends  the  following  varieties  : — 

(a)  Slow  breathing. — The  frequency  of  the  re- 
spirations may  be  notably  reduced,  without  any 
other  obvious  disorder.  Or  this  may  be  associated 
with  marked  shallowness  of  the  movements,  so  that 
in  extreme  cases  breathing  seems  to  have  almost 
or  entirely  ceased,  and  can  scarcely  be  recognised 
even  by  the  most  delicate  tests.  These  deviations 
are  observed  in  various  conditions  or  diseases 
affecting  the  nervous  system,  such  as  hysteria, 
trance,  shock  or  collapse,  narcotic  poisoning,  and 
some  cases  of  cerebral  disease.  They  are  accom- 
panied by  impairment  or  loss  of  consciousness, 
real  or  assumed,  and  by  other  varying  symptoms. 
Sometimes  the  breathing  is  slow  but  deep,  and 
may  then  be  sighing,  stertorous,  or  attended 
by  flapping  of  the  cheeks  in  expiration  ;  this 
is  noticed  in  apoplectic  conditions.  These  dis- 
orders of  breathing  do  not  obviously  disturb  the 
patient. 


[b)  Kesti-ained  breathing. — By  this  is  meant  that 
the  patient  makes  a  voluntary  and  conscious  effort 
to  restrain  or  modify  the  act,  because  it  produces 
or  increases  some  painful  or  other  morbid  sensation. 
It  may  be  obvious  at  once  to  the  observer,  or  may 
only  be  revealed  when  the  patient  is  made  to  take 
a  deep  inspiration.  The  respirations  are  often 
increased  in  frequency,  but  may  be  below  the 
normal.  The  entire  movements  may  be  affected, 
or  only  those  of  cither  the  chest  or  the  abdomen,  or 
even  only  of  one  side  of  the  chest.  The  early  stage 
of  pleurisy,  peritonitis,  and  angina  pectoris  afford 
examples  of  diseases  causing  this  disorder  of 
breathing. 

(f)  Shallow  and  feeble  breathing. — The  most 
striking  feature  in  some  conditions  is  the  extreme 
feebleness  and  limitation  of  the  act  of  respiration. 
This  has  already  been  alluded  to,  as  noted  in  some 
cases  of  slow  breathing,  but  the  frequency  is  often 
much  above  the  normal,  and  the  class  of  cases  now 
under  consideration  difter  essentially  from  those 
previously  mentioned.  The  disorder  indicates 
gradual  cessation  of  the  respiratory  functions  and 
pulmonary  action,  becoming  more  and  more  ob- 
vious, and  gradually  terminating  in  death.  Little 
or  no  air  is  changed,  and  at  last  the  breathing 
becomes  a  mere  ineffectual  gasp.  This  form  of 
disturbance  is  observed  in  persons  slowly  dying 
from  various  causes  ;  in  gradual  filling  of  the  air- 
tubes  in  fatal  cases  of  bronchitis  ;  and  in  cases  ot 
apoplexy  or  narcotism.  It  is  often  accompanied 
by  rattling  or  gurgling  rdles,  audible  to  the  by- 
stander, due  to  the  presence  of  fluid  in  the  air- 
passages,  which  Ijecome  by  degrees  filled  up.  It 
may  follow  certain  forms  of  dyspnoea. 

(d)  Ineffectiial  breathing.  —  The  derangement 
thus  named  can  only  be  recognised  by  making  the 
patient  attempt  to  draw  a  full  breath.  He  may 
then  be  conscious  of  an  inability  to  perform  this 
act  satisfactorily,  or  to  expand  the  chest  properly. 
What  is  more  important,  however,  is  that  this  im- 
pairment of  the  respiratory  act  is  often  evident  on 
objective  examination,  when  it  is  seen  that  in  cer- 
tain conditions  the  most  powerful  efforts  to  breathe 
produce  little  or  no  result,  and  the  movements  are 
obviously  more  or  less  ineffectual,  either  as  a 
whole,  unilaterally,  or  locally.  This  may  arise 
from  various  causes,  such  as  paralysis  or  spasm  of 
the  muscles,  rigidity  of  the  chest-walls,  distension 
of  the  lungs  in  emphysema,  pleuritic  and  other 
conditions  interfering  with  their  expansion,  and 
certain  morbid  changes  in  these  organs  themselves. 
Inefl'ectual  breathing  is  frequently  associated  with 
some  form  of  dyspnoea. 

2.  Dyspnoea  or  Difficulty  of  Breathing. — 
Without  making  too  marked  a  distinction  between 
them,  and  remembering  that  they  may  be  variously 
combined,  there  are  certain  forms  of  disordered 
breathing,  usually  characterised  as  dyspiuva,  whicli 
deserve  separate  recognition. 

(a)  Obstructive  dyspnaa  ;  Inspiratoty  dyspnoea. 
This  signifies  that  there  is  some  obvious  impedi- 
ment or  difficulty  presented  to  the  transmission  of 
air  through  some  part  of  the  air-passages  in  respira- 
tion. The  nature  and  severity  of  the  disorder  vary 
with  the  seat,  cause,  and  degree  of  obstruction. 
Thus  it  may  be  that  a  swollen  tongue,  enlarged  tonsils 
or  other  throat-condition,  retro-pharyngeal  abscess 
or  some  obstruction  in  the  nose  or  naso-pharynx, 
blocks  up  the  passage  more  or  less  completely,  and 
the  patient  breathes  with  obvious  difficulty ;  air 
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passing  by  the  throat  causes  much  noise,  especially 
when  the  patient  is  asleep. 

The  most  important  form  of  obstructive  dys- 
pnoea, however,  is  that  which  is  connected  with 
the  main  air-tube,  and  it  usually  attracts  immediate 
attention.  It  may  be  associated  with  the  larynx 
or  the  trachea,  or  with  both,  and  in  the  case  of  the 
larynx  is  liable  to  exacerbations.  The  gravity  of 
the  phenomena  varies  with  the  degree  of  obstruc- 
tion, but  they  are  more  or  less  of  the  following 
kind.  The  patient  is  usually  conscious  of  a  diffi- 
culty in  the  passage  of  the  air  during  respiration, 
referred  to  some  spot,  which  may  become  very 
distressing  ;  the  act  of  breathing  is  usually  more  or 
less  laboured,  and  this  may  culminate  in  a  violent 
effort  or  struggle  to  breathe.  The  frequency  of 
respiration  is  often  below  the  normal,  or  at  any 
rate  it  is  but  litUe  increased,  while  the  relative 
length  of  inspiration  and  expiration  is  disturbed. 
The  difficulty  may  be  experienced  only  during 
inspiration,  or  during  both  divisions  of  the  act  of 
breathing,  but  is  usually  most  marked  in  inspira- 
tion, though  occasionally  during  expiration. 
Various  noises  are  produced  by  the  passage  of  the 
air  through  the  narrowed  part,  usually  classed  as 
stridor,  the  breathing  being  termed  striduloits ; 
and  to  an  experienced  and  trained  ear  these  be- 
come of  great  importance  as  indicating  the  existence 
and  seat  of  obstruction.  Signs  of  deficient  aeration 
of  the  blood  are  very  liable  to  accompany  this  form 
of  dyspnoea  ;  and  in  acute  or  sudden  cases,  or  if 
the  obstruction  is  very  marked,  there  is  danger  of 
actual  suffocation  which  may  occur  rapidly  or  even 
suddenly.  Physical  examination  will  indicate  that 
air  does  not  enter  properly  into  the  lungs,  as  evi- 
denced especially  by  recession  of  the  lower  part  of 
the  chest  during  inspiration,  particularly  marked  in 
children,  in  whom  this  form  of  dyspnoea  is  likely  to 
lead  to  most  serious  consequences. 

The  obstruction  may  be  situated  lower  down  in 
the  respiratory  tract,  either  in  one  of  the  main 
bronchial  divisions,  or  in  the  tubes  distributed 
through  the  lungs,  and  then  the  character  of  the 
disorder  merges  in  that  of  ordinary  dyspnoea,  except 
that  it  is  likely  to  be  attended  by  various  noises, 
and  that  the  physical  signs  of  deficient  entrance  of 
air  into  one  or  both  lungs  are  evident.  When 
there  are  evident  objective  signs  of  deficient  en- 
trance of  air  into  the  lungs,  the  condition  is  termed 
inspiratory  dyspjio;a.  This  difficulty,  however,  may 
also  depend  upon  weakness  of  the  chest-walls,  and 
of  the  inspiratory  muscles,  as  in  rickets. 

(b)  Excessive  breathing — Ordinary  dyspna:a. — 
This  is  the  disorder  usually  met  with  in  various 
degrees,  and  it  implies  that  respiration  is  carried  on 
in  excess.  The  act  may  be  too  frequent,  or  too 
powerful,  or  both,  so  that  more  than  the  ordinary 
amount  of  air  is  changed  in  a  given  time.  The 
movements  of  the  chest  are  more  or  less  free  under 
different  circumstances.  In  severe  cases  the 
patient  is  obviously  distressed,  and  the  act  of 
breathing  is  laboured,  and  may  be  noisy.  Then 
the  alas  nasi  are  seen  to  work  ;  the  patient  cannot 
speak  except  in  broken  sentences,  owing  to  want  of 
breath  ;  and  there  may  be  signs  of  apnoea.  This 
form  of  dyspnoea  is  familiarly  illustrated  by  the 
effects  of  undue  exercise,  such  as  running.  Clinically 
it  is  associated  in  different  degrees  with  numerous 
conditions,  such  as  nervous  disorders  ;  fevers  and 
other  blood-conditions  ;  many  cardiac  affections  ; 
conditions  interfering  wi'Ccv  the  action  of  the  lungs, 


such  as  pleuritic  effusion  or  abdominal  accumula- 
tions ;  and  various  diseases  of  these  organs,  impair- 
ing their  functional  activity,  especially  if  acute,  such 
as  pneumonia  or  bronchitis. 

(t)  Sliortness  of  breatJi. — While  associated  with 
other  forms  of  dyspnoea,  this  disorder  frequently 
exists  alone  in  various  degrees,  and  it  may  be  of 
much  consequence  in  drawing  attention  to  disease 
of  a  serious  character.  Shortness  of  breath  signifies 
that  the  breathing  becomes  more  or  less  hurried, 
and  the  individual  becomes  conscious  of  dyspnoea, 
after  making  some  effort  which  ordinarily  does  not 
cause  any  such  effects,  such  as  walking  rather 
quickly  or  upstairs,  singing,  coughing,  stripping,  or 
even  taking  a  few  deep  breaths  in  physical  examin- 
ation of  the  chest.  When  at  rest  he  may  feel  per- 
fectly comfortable,  and  breathing  is  quite  natural, 
but  it  is  easily  disturbed  in  the  ways  above  indicated. 
This  disorder  is  observed  in  general  debility  ;  very 
markedly  in  pronounced  ansemia  ;  in  many  cardiac 
conditions,  especially  dilatation  and  degeneration  ; 
in  pleuritic  effusion  frequently  ;  and  in  many 
cases  of  chronic  lung-disease,  such  as  phthisis  or 
emphysema. 

{d)  Expiratory  dysp7icea.  —  In  the  form  thus 
designated  the  difficulty  is  experienced  during  ex- 
piration, which  becomes  prolonged  and  laboured, 
in  some  cases  extremely  so,  the  extraordinary 
muscles  of  expiration  being  called  fully  into  play. 
The  relative  lengths  of  inspiration,  expiration,  and 
the  pauses  are  thus  deranged,  and  inspiration  may 
become  extremely  short,  even  a  mere  gasp.  There 
is  often  a  sense  of  discomfort  or  even  distress,  and 
this  is  liable  in  certain  conditions  to  be  increased 
by  exertion,  after  taking  food,  or  in  certain  pos- 
tures. Expiratory  dyspnoea  may  be  a  prominent 
feature  in  some  cases  of  obstruction  of  the  air-tubes; 
but  is  essentially  connected  with  impairment  of  the 
expiratory  elastic  force  of  the  lungs  in  cases  of 
emphysema,  and  of  the  chest-walls  when  they  are 
rigid,  these  two  conditions  often  going  together. 
These  causes  are  frequently  aided  materially  by 
blocking-up  of  the  bronchi,  as  the  result  of  bron- 
chitis ;  or  by  spasmodic  contraction  of  these  tubes, 
in  connection  with  asthma. 

[e)  Orthopna-a. — This  is  almost  always  combined 
with  one  or  more  of  the  other  forms  of  dyspnoea, 
and  the  term  indicates  that  the  patient  can  only 
breathe  at  all,  or  at  any  rate  with  any  degree  of 
comfort,  when  the  body  is  in  a  more  or  less  up- 
right posture.  In  some  cases  it  is  sufficient  if  he  is 
propped  up  ;  in  others  he  has  to  sit  bolt  upright  in 
bed,  or  to  bend  forwards ;  in  others  still  he  is 
obliged  to  sit  up  altogether  in  some  kind  of  chair, 
or  even  to  stand,  this  being  the  only  posture  in 
which  breathing  can  be  carried  on  with  any  com- 
fort. Cases  of  extensive  cardiac  disease,  of  acute 
pericardial  and  pleuritic  effusion,  of  acute  pneu- 
monia, of  asthma,  and  of  aneurysmal  or  other 
thoracic  tumours,  afford  illustrations  of  the  causes  of 
this  disorder. 

(/)  Paroxysmal  dyspno:a.  —  This  ma)-  be  of 
various  kinds,  but,  as  its  designation  implies,  it 
signifies  that  the  dyspnoea  comes  on  mainly  or 
entirely  in  fits  or  paroxysms.  It  is  chiefly  exempli- 
fied by  paroxysms  of  laryngeal  dyspncea  ;  by  some 
cases  of  cardiac  dyspnoea  ;  and,  above  all,  by  fits  of 
bronchial  asthma.    See  Asthma,  Spasmodic. 

3.  Peculiar"  Disorders. — It  is  scarcely  prac- 
ticable to  bring  these  under  any  definite  subdivisions, 
and  it  will  suffice  to  notice  the  very  curious  and 
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often  indescribable  disorders  of  breathing  observed 
in  certain  nervous  cases  ;  the  interrupted,  jerky, 
sighing,  or  yawning  respiration  which  may  be 
present  in  various  conditions  ;  and  the  peculiar  dis- 
turbance generally  known  as  Cheyne-Stokes  respira- 
tion, but  also  termed  rhytlimic  dysptio  a.  This  is 
rare,  but  may  occur  in  connection  with  certain  car- 
diac diseases,  especially  fatty  degeneration  ;  Bright's 
disease  ;  injury  to  the  brain  ;  and  cerebral  haemor- 
rhage, or  other  brain-lesions.  It  is  characterised 
by  the  breathing  at  intervals  becoming  by  degrees 
more  and  more  rapid  and  deep  up  to  a  certain 
point  ;  and  then  subsiding  in  the  same  gradual 
manner,  until  finally  there  is  a  complete  cessation 
of  respiration,  with  a  dead  silence,  the  pause  lasting 
a  variable  time,  and  then  the  same  series  of  pheno- 
mena being  repeated. 

Effects. — Many  of  the  disorders  of  breathing 
which  have  now  been  considered  are  not  attended 
by  any  obvious  effects,  and  are  practically  of  little 
or  no  consequence.  Moreover,  it  must  be  noted 
that  patients  may  become  so  accustomed  even  to 
marked  derangements  of  the  function  of  respiration, 
that  they  are  not  conscious  of  any  injurious  results 
therefrom.  Most  individuals  under  such  circum- 
stances, however,  are  conscious  of  more  or  less  dis- 
comfort or  other  sensations,  referable  to  some  part 
of  the  respiratory  apparatus.  These  are  very  un- 
reliable and  vague  in  their  meaning  ;  but  there  are 
effects  which  give  important  information  in  many 
cases,  and  which  depend  either  upon  the  want  of 
due  aeration  of  the  blood,  or  upon  the  interference 
with  the  general  venous  circulation  which  disorders 
of  breathing  so  frequently  induce.  These  will 
vary,  not  only  with  the  nature  of  the  disorder,  but 
also  with  its  degree,  and  the  rapidity  with  which  it 
is  set  up.  Thus  there  may  be  actual  suffocation, 
sudden  or  rapid,  or  a  condition  approaching  more 
or  less  that  of  asphyxia  or  apncea  (see  Asphyxia). 
Or  a  chronic  state  of  venous  congestion  and  veno- 
sity  of  the  blood  may  be  set  up,  indicated  by  a  ten- 
dency to  cyanosis,  with  enlargement  of  the  visible 
superficial  capillaries  ;  general  chilliness  and  cold- 
ness of  the  extremities  ;  mental  apathy  or  dulness, 
with  headache  and  other  signs  of  morbid  blood- 
supply  to  the  brain  ;  general  languor,  laziness,  and 
muscular  weakness  ;  dyspeptic  disorders  ;  changes 
in  the  urine ;  and  other  well-known  phenomena. 
In  cases  where  the  respiratory  functions  are  chroni- 
cally affected  in  children  and  young  persons,  in  such 
a  way  that  the  blood  is  never  properly  aerated, 
growth  and  development  are  markedly  impeded. 
Patients  suffering  thus  may  present  a  peculiarly 
stunted  appearance.  The  features  tend  to  become 
permanently  thick  and  coarse  ;  and  the  ends  of  the 
fingers  and  toes  often  become  clubbed.  In  certain 
forms  of  dyspncea  the  fat  of  the  body  tends  to  dis- 
appear ;  while  the  muscles  of  respiration  not  un- 
commonly become  hypertrophied  from  excessive 
use. 

Treatment. — The  indications  to  be  fulfilled  in 
treating  disorders  of  respiration,  and  the  measures 
by  which  these  are  to  be  carried  out,  must  obviously 
present  considerable  variety  in  different  cases  ;  and 
it  will  only  be  practicable  here  to  offer  a  few  gene- 
ral hints  on  the  subject.  In  the  first  place,  no 
treatment  whatever  may  be  called  for  in  some  in- 
stances ;  while  in  other  cases  nothing  can  be  of  any 
service.  The  primary  indication  should  always  be 
to  attend  to  the  cause  of  the  disorder,  and  by 
curing,  removing,  or  alleviating  this,  the  disturbance 


may  often  be  got  rid  of  or  materially  diminished. 
This  may  be  illustrated  by  treatment  directed  to 
laryngeal  obstruction,  ansemia,  pleuritic  pain  or 
effusion,  bronchitis,  or  cardiac  derangement.  By 
improving  the  condition  of  the  blood  when  anoemia 
is  present,  breathing  is  frequently  much  improved, 
even  when  actual  disease  exists  which  disturbs  it, 
such  as  phthisis  or  cardiac  mischief.  Attention  to 
the  condition  of  the  air  inhaled  is  in  some  cases  of 
much  importance,  as  regards  its  purity,  tempera- 
ture, degree  of  moisture,  pressure,  and  other  points. 
It  must  be  remembered  that  some  forms  of  dyspncea 
actually  require  an  atmosphere  which  contains  an 
abnormal  proportion  of  carbonic  acid.  Great  ad- 
vantage frequently  results  from  giving  proper  in- 
structions to  patients  as  regards  posture,  avoidance 
of  exertion,  diet,  the  act  of  coughing,  or  even  the 
act  of  breathing  itself.  This  is  especially  important 
in  certain  forms  of  paroxysmal  dyspnoea  ;  and  any 
cause  which  is  known  to  produce  any  such  attack 
should  be  carefully  avoided.  Moreover,  the  patient 
may  sometimes  be  materially  assisted  in  the  act  of 
breathing  by  mechanical  means.  Not  uncommonly 
active  measures  are  called  for,  for  the  purpose  of 
relieving  some  more  or  less  urgent  form  of  dyspncea. 
For  this  purpose  various  means  are  indicated  in 
different  cases,  such  as  venesection,  or  local  re- 
moval of  blood  from  the  surface  of  the  chest  ;  dry- 
cupping  over  this  region  ;  the  internal  administra- 
tion of  antispasmodics,  stimulants,  pulmonary  seda- 
tives, or  other  appropriate  agents  ;  inhalations  of 
different  kinds,  in  the  form  of  gas,  vapour,  or 
smoke  ;  subcutaneous  injections  of  morphine  or 
other  active  drugs  ;  or  the  application  to  the  chest 
of  sinapisms,  hot  poultices,  fomentations,  or  turpen- 
tine stupes.  Treatment  directed  to  the  asphyxial 
condition  may  be  urgently  demanded,  especially 
artificial  respiration  (see  Asphy.xia)  ;  and  operative 
procedures,  such  as  laryngotomy  or  tfacheotomy,  or 
intubation,  may  be  called  for  in  cases  where  the 
main  air-tube  is  obstructed.  In  chronic  cases,  where 
the  respiratory  functions  are  imperfectly  carried  on, 
the  conditions  resulting  therefrom  must  be  remem- 
bered, and  as  far  as  possible  oljviated.  Warm 
clothing  is  essential  under  such  circumstances  ;  and, 
if  practicable,  a  residence  in  a  genial  and  warm 
climate  is  often  of  the  greatest  practical  service. 

Frederick  T.  Roberts. 

RESPIRATORY  M  U  RM  U  R.— The  sound  heard 
on  auscultation  over  the  lungs  in  respiration.  See 
Physical  Examination. 

REST,  Therapeutics  of. — In  considering  rest 
as  a  therapeutic  agent  it  is  requisite  to  understand 
its  nature,  its  varieties,  the  indications  for  its  use, 
and  the  ways  of  employing  it.  There  are  two  chief 
varieties  :  ( I )  Rest  of  the  body  and  brain  generally  ; 
and  (2)  local  rest  of  a  diseased  organ  or  injlained 
pai-t. 

1.  Rest  of  the  body  and  bi-ain  generally. — See 
Neurasthenia  ;  Phthisis  ;  and  Personal 
Health. 

2.  Local  rest. — This,  which  may  be  called  me- 
chanical rest,  is  well  known  to  every  surgeon  to 
be  an  agent  of  supreme  value  in  the  treatment  of 
wounds,  fractures,  displacements,  or  inflammation 
of  joints;  as  it  is  obvious  that  every  movement  to 
which  a  wounded  or  inflamed  part  is  subjected 
must  act  on  the  one  hand  like  a  repetition  of 
the  original  injury,  and  on  the  other  hand  like  a 
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continuance  of  the  irritating  cause.  Thus  rest  is  not 
only  a  negative  advantage,  as  saving  the  patient 
from  renewed  injury  or  irritation,  but  a  positive 
remedy,  as  it  diminishes  the  heat  of  the  body,  re- 
duces the  pulse,  and  alleviates  pain.  Rest  is  of  so 
much  value  in  the  treatment  of  inflammation,  that 
in  some  instances  no  means  will  advance  the  cure 
without  it,  and  numerous  injuries  of  the  body, 
external  or  internal,  would  do  well  with  perfect 
local  rest  and  nothing  else. 

It  was  on  this  principle  that  Pott  treated  all 
fractures  of  the  extremities,  by  placing  the  limbs 
in  a  position  of  easy  flexion,  so  that  the  muscles 
which  had  been  thrown  into  spasm  by  the  fracture 
were  relaxed. 

Application.  — The  application  of  rest  in  dis- 
eased conditions  of  the  different  parts  of  the  body 
is  so  varied,  and  the  cases  in  which  it  should  be 
employed  are  so  numerous,  that  it  would  be  impos- 
sible to  enumerate  them  all.  In  surgical  practice 
and  in  the  treatment  of  diseases  of  the  eye,  rest  in 
one  or  all  its  varieties  is  the  daily  routine.  In  this 
article  we  shall  only  deal  with  its  employment  in 
medical  practice,  and  shall  select  a  few  examples 
out  of  many  to  illustrate  its  benefit  in  different 
regions  of  the  body. 

A.  Diseases  of  the  Respiratory  Organs. — 
The  objects  of  the  treatment  by  rest  may  be  stated 
to  be  (Roberts)  :  (i)  To  maintain  structures  which 
are  actually  diseased,  or  in  danger  of  becoming  so, 
in  as  quiescent  a  state  as  possible  ;  in  short,  to  try 
to  produce  mechanical  rest,  as  is  ordinarily  done 
in  the  case  of  a  diseased  joint.  (2)  To  check 
or  limit  the  entrance  of  irritating  gases — be  they 
noxious,  or  simply  of  a  different  degree  of  tempera- 
ture or  humidity  from  that  of  the  internal  part  with 
which  the  air  comes  in  contact.  (3)  To  quiet  the 
circulation  through  the  organs  which  are  being 
placed  in  a  condition  suitable  for  repair. 

1.  Acute  inJia»iination  of  the  larynx  and  bronchi. 
The  patient  is  to  be  placed  in  an  equable  and 
moderately  high  temperature,  and  the  atmosphere 
impregnated  with  moisture  ;  all  speaking  or  using 
the  voice  must  be  forbidden,  while  the  patient's 
wants  may  be  made  known  by  means  of  a  slate  and 
pencil  (Hilton). 

In  addition  to  general  rest,  physiological  rest  is 
obtained  by  remedies  to  relieve  the  congested  right 
heart,  and  to  remove  the  mucus  which  is  causing 
the  symptoms  of  asphyxia.  Here  relief  is  attain- 
able by  restraining  on  the  one  hand  the  outpouring 
of  mucus  into  the  small  tubes  of  the  lung,  and 
getting  rid  of  that  which  is  already  poured  out,  by 
means  of  alkaline  and  stimulating  expectorants  ; 
and  by  maintaining,  on  the  other  hand,  the  forces 
of  the  circulation,  and  relieving  the  overloaded 
right  heart,  by  mercurial  and  hydragogue  cathartics, 
diuretics,  and  diaphoretics. 

2.  Pleurisy. — In  addition  to  keeping  the  patient 
quiet,  restraining  breathing,  and  forbidding  con- 
versation, the  most  effectual  way  of  employing  rest 
to  the  inflamed  surfaces  of  the  serous  membrane 
is  by  mechanically  fixing  the  side  with  adhesive 
plaster,  as  we  should  do  for  an  inflamed  joint.  The 
forms  of  pleuritis  to  which  this  is  most  applicable 
are  :  Acute  general  pleurisy,  seen  early  ;  dry  pleurisy 
of  a  small  area  ;  that  accompanying  pneumonia,  the 
result  of  a  fractured  rib  ;  and  in  the  advanced  stages 
of  phthisis  pulmonalis  with  breaking  down  of  lung- 
tissue,  and  where  fits  of  coughing  and  pain  are  pro- 
duced by  stretching  of  the  bands  of  organised  lymph 


which  bind  the  costal  and  visceral  layers  together. 
The  plan  proposed  by  F.  T.  Roberts,  and  which 
has  answered  remarkably  well  in  the  hands  of  the 
writer,  is  as  follows  :  Apply  two  or  three  layers  of 
plaster,  cut  in  strips  of  about  four  inches,  thus  :  the 
first  strip  is  laid  on  obliquely  in  the  direction  of 
the  ribs,  the  second  across  the  course  of  the  ribs, 
the  third  in  the  direction  of  the  first,  the  fourth  as 
the  second,  and  so  on  until  the  entire  side  is  covered. 
A  strip  is  also  passed  over  the  shoulder,  which  is 
kept  down  by  another  fixed  round  the  side  across 
its  ends.  Each  strip  should  be  long  enough  to 
extend  from  the  spine  to  the  sternum. 

3.  Hcp.moptysis.  — Rest  is  the  most  important  of 
all  measures  in  the  treatment  of  hemoptysis  ;  rest 
of  the  body,  the  chest  and  lungs,  and  of  the  mind. 
The  patient  must  be  kept  in  bed,  forbidden  to  use 
his  voice,  told  to  avoid  coughing  ;  and  he  should  be 
given  at  once  \  gr.  or  \  gr.  of  morphine  hypoder- 
mically.  All  other  drugs  are  quite  secondary  to 
this  treatment  by  rest,  and  under  it  alone  bleed- 
ing will  cease.  See  H/emoptysis,  p.  621  ;  and 
Phthisis,  p.  1228. 

B.  Diseases  of  the  Heart  and  Blood- 
vessels.—  I.  Pericarditis. — The  mode  of  apply- 
ing rest  in  this  disease  must  necessarily  be  dift'erent 
from  that  which  obtains  in  pleurisy,  as  actual  arrest 
or  even  limitation,  to  any  degree,  of  the  heart's 
action — which  theoretically  and  by  analogy  might 
be  expected  to  be  followed  by  the  best  results — 
would  of  course  be  out  of  the  question.  Rest  must 
therefore  be  differently  attained,  by  general  rest  and 
quiet,  and  by  physiological  medication.  The  ad- 
vantages of  perfect  rest  in  the  horizontal  position 
are  evident,  as  by  it  the  action  of  the  heart  is 
rendered  slower,  and  the  attrition  of  the  inflamed 
surfaces  against  each  other  is  lessened  by  some 
17,280  beats  in  the  twenty-four  hours,  and  thereby 
the  tendency  to  effiision  diminished,  and  resolution 
encouraged.  The  medicine  above  all  others  to 
produce  physiological  quiet  is  opium.  When  not 
otherwise  contra-indicated,  and  when  carefully 
watched,  it  is  to  be  used  freely,  in  grain-doses 
every  second  or  third  hour,  as  it  is  remarkably 
little  liable  to  produce  narcotism. 

2.  Thoracic  aneutysin. — To  Tufnell  of  Dublin 
is  due  the  credit  of  having  arranged,  according 
to  Valsalva's  theory,  a  routine  treatment  based  on 
the  principle  of  securing  the  most  perfect  rest  attain- 
able. Tufnell's  method  may  shortly  be  stated 
to  be  as  follows :  The  patient  is  to  be  placed  in 
a  bright  airy  room  on  a  prepared  bed  or  couch, 
on  which  he  must  be  contented  to  remain  for  eight 
or  ten  weeks.  He  must  thus  lie  in  the  horizontal 
position,  and  not  even  for  a  moment  assume  the 
erect  posture.  Accordingly,  the  bed  must  be  so 
constructed  that  the  requirements  of  nature  can  be 
attended  to  without  alteration  of  position.  The 
diet  is  to  be  restricted  to  a  minimum  of  solids  and 
fluids.  The  patient's  mind  is  to  be  freed  from  all 
anxiety,  and  pain  and  sleeplessness  relieved  by 
opium.  The  object  of  these  means  is  to  give  rest 
to  the  aneurysm  (i)  by  reducing  the  absolute  quan- 
tity of  blood  circulating,  without  taking  any  of  its 
ingredients  from  it  by  bleeding  ;  (2)  by  rendering 
the  blood  hyperinotic  ;  (3)  by  diminishing  the  rate 
and  force  of  the  current  through  the  sac.  The 
horizontal  position  in  a  healthy  individual  makes  a 
difference  of  at  least  twelve  cardiac  beats  a  minute 
less  than  the  erect  position,  and  in  aneurysm  this 
diff'erence  amounts  to  twenty  or  even  forty  beats. 
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Taking  it  at  the  lowest  rate  of  difterence,  it  is 
evident  that  in  the  horizontal  position  the  pulse- 
wave  passes  17,280  times  less  through  the  body  in 
the  twenty-four  hours.  The  aneurysmal  sac  is  pro- 
portionately less  often  distended,  and  the  threatened 
breach  in  the  wall  of  the  artery  is  averted  by  layers 
of  fibrin  being  deposited  by  the  more  slowly  moving 
and  concentrated  stream. 

C.  Diseases  of  the  Abdominal  Viscera. — 
In  the  therapeutic  consideration  of  disease  of 
these  organs  the  principle  of  rest  is  not  less  plainly 
indicated  than  in  the  other  parts  of  the  Ijody  we 
have  discussed  :  and  by  neglect  of  so  simple  and 
yet  so  potent  an  agent  all  other  treatment  may  sig- 
nally fail  to  relieve  or  to  cure. 

1.  In  actite  inftammation  of  the  stomach  and  in 
ulcer,  rest  may  be  secured  by  strict  diet,  or  in  some 
cases  by  temporary  total  deprivation  of  food,  ene- 
mata  supplying  the  requisite  nourishment.  Local 
rest  can  best  be  obtained  by  the  phx  siological  action 
of  opium  upon  the  vermicular  movements  of  the 
intestines,  and  by  avoiding  all  irritants  or  purga- 
tives. Opium  by  the  mouth,  or  morphine  hypoder- 
mically,  may  be  required  in  full  doses,  so  as  to 
arrest  all  peristalsis ;  and  thus  an  inflamed  or 
ulcerated  surface  is  placed  at  rest,  and  nature  is 
enabled  to  prevent  perforation,  and  cure  the  disease. 
It  cannot  be  too  strongly  stated  that  the  injudicious 
employment  of  purgatives  in  threatened  perforation 
or  peritonitis,  is  not  only  unscientific,  but  the  worst 
possible  practice,  as  it  is  almost  sure  to  result  in 
the  death  of  the  patient. 

2.  Injiamniatioii  of  the  kidneys.  —  As  the  skin 
and  bowels  may  vicariously  perform  many  of  the 
excretory  functions  of  the  kidney,  the  first  indication 
in  acute  nephritis  is  to  relieve  and  rest  that  organ, 
by  general  rest  in  bed,  local  depletion,  by  calling 
vigorously  upon  the  skin  and  intestines,  and  by 
withholding  all  nitrogenous  foods  and  stimulating 
diuretics.  J.  Mac.ee  Finny. 

RESUSCITATION  (re-,  again  ;  and  suscito,  I 
arouse). — Definition. — The  recovery  from  sus- 
pended animation  or  apparent  death.  In  these 
conditions,  of  course,  all  signs  of  circulation  and 
respiration  have  apparently  disappeared,  but  usually 
the  failure  of  respiration  has  preceded  that  of  the 
circulation,  hence  it  is  always  advisable  to  attempt 
resuscitation,  however  hopeless  the  case  may  ap- 
pear, provided  unmistakable  signs  of  death  are 
not  present.  For  the  purposes  of  treatment  we 
may  classify  as  (A)  syncope  those  cases  where  the 
lips  and  mucous  membrane  are  found  pale  and  ex- 
sanguine ;  and  as  (B)  asphyxia  those  where  cyanosis 
is  marked. 

A.  Syncope. — Syncope  may  arise  (i)  from 
mental  emotion,  sudden  pain,  or  shock  ;  (2)  from 
drugs  and  poisons,  including  anesthetics,  especially 
chloroform  ;  (3)  from  hemorrhage,  or  anything 
which  reduces  the  due  supply  of  blood  to  the  heart  ; 
and  (4)  from  fatty  degeneration  or  dilatation  of  that 
organ. 

Treatment. — Place  the  patient  immediately  on 
the  floor,  turn  him  on  to  his  right  side,  with  the 
pelvis  and  feet  raised.  Nelaton  has  urged  complete 
inversion  of  the  body.  This  is  extremely  useful, 
and  can  be  readily  performed  with  infants  and 
children  ;  but  in  the  case  of  adults  the  whole  of  the 
weight  of  the  intestines  and  omentum  would  be 
thrown  on  the  diaphragm,  and  by  greatly  impeding 
its  free  action  this  method  might  be  injurious.  The 


windows  of  the  room  should  be  opened  ;  the  face 
fanned  ;  cold  water  dashed  on  the  face  and  chest  ; 
and  smelling  salts  held  to  the  nostrils.  If  natural 
breathing  has  not  returned,  one  or  two  compres- 
sions of  the  chest  will  in  all  probability  re-establish 
it,  but  if  not,  Howard's  method  of  artificial 
respiration  should  be  commenced  :  Position  of 
patient. — Face  upwards  ;  a  hard  roll  of  clothing 
beneath  thorax,  with  shoulders  slightly  declining 
over  it.  Head  and  neck  bent  back  to  the  utmost. 
Hands  on  top  of  head.  Strip  clothing  from  waist 
and  neck.  Positio)i  of  operator. — Kneel  astride 
patient's  hips  ;  place  your  hands  upon  his  chest,  so 
that  the  ball  of  each  thumb  and  little  finger  rest 
upon  the  inner  margin  of  the  free  border  of  the 
costal  cartilages,  the  tip  of  each  thumb  near  or 
upon  the  xiphoid  cartilage,  the  fingers  dipping  into 
the  corresponding  intercostal  spaces.  Fix  your 
elbows  firmly,  making  them  one  with  your  hips. 
Action  of  operator.  —  Pressing  upwards  and  inwards 
towards  the  diaphragm,  use  your  knees  as  a  pivot, 
and  throw  your  weight  slowly  forwards  for  two  or 
three  seconds  until  your  face  almost  touches  that  of 
your  patient,  ending  with  a  sharp  push  which  helps 
to  jerk  you  back  to  your  erect  kneeling  position. 
Rest  three  seconds  ;  then  repeat  this  movement  as 
before,  continuing  it  at  the  rate  of  seven  to  ten 
times  a  minute  ;  taking  the  utmost  care,  on  the 
occurrence  of  a  natural  gasp,  to  gently  aid  and 
deepen  it  into  a  longer  breath,  until  natural  breath- 
ing returns. 

This  method  is  said  to  keep  the  passage  through 
the  larynx  free  without  the  aid  of  an  assistant  or 
any  contrivance  for  the  purpose,  and  is  recom- 
mended for  that  reason.  Artificial  respiration  must 
precede  the  use  of  the  stomach-pump,  and  be  con- 
tinued until  either  the  pulse  or  natural  respiration 
returns ;  but  should  the  stomach-contents  be 
evacuated,  then  the  subject  must  be  turned  quickly 
on  his  side  and  the  mouth  cleared  before  continuing 
artificial  respiration.  Keep  up  the  temperature  of 
the  body  by  hot  blankets  or  hot  bottles.  Stimulat- 
ing the  heart  by  galvanism  has  been  recommended, 
but  it  is  a  doubtful  remedy.  It  is  not  easy  to  make 
it  produce  general  and  effective  contraction,  such  as 
would  cause  the  blood  to  move  forward,  and,  fail- 
ing to  do  this,  it  probably  does  harm  by  exhausting 
the  irritability  of  those  parts  which  it  does  excite. 
Ammonia,  or  nitrite  of  amyl,  may  be  held  to  the 
nostrils.  A  little  brandy  and  hot  water,  eau-de- 
Cologne  and  water,  wine,  or  other  stimulant,  as 
sulphuric  ether  or  sal  volatile,  is  now  to  be  given, 
with  care  that  none  of  it  enters  the  trachea.  If 
swallowing  is  impracticable,  inject  warm  fluids  into 
the  rectum.  In  cases  of  syncope  from  loss  of 
blood,  infusion  of  saline  solution  may  be  required. 
See  Saline  Solution. 

B.  Asphyxia. — (a)  Asphyxia  neonatorum. — 
The  mouth  and  nostrils  of  the  infant  should  be 
wiped  dry,  clearing  away  all  mucus,  amniotic 
fluid  or  meconium,  and  the  body  freely  exposed, 
while  the  head  is  allowed  to  fall  back  over  the 
hand  which  supports  the  nape.  One  or  two  com- 
pressions of  the  thorax  are  then  generally  sufficient 
to  establish  breathing.  Failing  relief,  an  effort 
should  be  made  to  arouse  the  reflexes  by  plunging 
the  trunk  into  cold  water  and  water  at  100°  alter- 
nately, a  gasping  inspiration  in  nearly  all  cases 
occurring  during  the  cold  immersion.  These  im- 
mersions may  be  continued  till  the  child  cries 
vigorously.    In  the  event  of  a  child  being  born 
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pale  and  flaccid,  like  a  corpse,  Schultze  recommends 
the  cord  being  immediately  ligatured,  the  mouth 
cleared,  and  artificial  respiration  commenced.  Any 
previous  attempt  to  arouse  reflexes  he  considers  as 
valuable  time  lost.  Sylvester's  method,  and  the 
'  swinging  method  '  of  Schultze,  are  the  best  forms 
of  artificial  respiration.  In  mouth-to-mouth  in- 
sufflation the  risk  of  rupturing  the  lungs,  dilating 
the  stomach,  and  tubercular  or  other  infection 
should  not  be  overlooked.  Marshall  Hall's  and 
Howard's  methods  may  be  used  after  the  first  in- 
spiration has  occurred,  or  together  with  mouth- 
to-mouth  insufflation  (see  Artificial  Respira- 
tion). Experiments  made  by  Dr.  Champneys 
show  that  Hall's  and  Howard's  methods  of  artificial 
respiration  are  absolutely  useless  as  a  means  of 
directly  inflating  the  lungs  of  still-born  children  ; 
and  also  that  Sylvester's  method,  and  its  modifica- 
tion by  Bain  and  Pacini,  introduce  more  air  than 
any  other  method. 

(b)  Asphyxia  from  breathing  noxious  gases. — 
The  body  should  be  brought  into  fresh  air,  and  all 
clothing  loosened  ;  artificial  respiration  at  once 
commenced,  while  an  assistant  should  devote  his 
attention  to  keeping  the  air- way  free  ;  and  hot 
blankets  and  hot-water  bottles  applied.  Venesec- 
tion is  useful  if  there  be  much  venous  engorgement, 
and  inhalation  of  oxygen  when  obtainable.  Efforts 
should  be  persisted  in  so  long  as  any  cardiac  action 
can  be  detected. 

(c)  Asphyxia  from  mechanical  obst  ruction  of  the 
air-passages. — The  cause  of  obstruction  must  be  re- 
moved, if  possible  by  adopting  the  inverted  position 
of  Howard's  method.  Coins  or  plum-stones  may 
thus  dislodge  themselves.  In  the  absence  of  for- 
ceps, a  button-hook  or  the  handle  of  a  table-spoon 
may  be  useful,  especially  in  the  removal  of  a  lump 
of  hard  food.  Laryngotomy  or  tracheotomy  must 
be  performed  the  instant  the  pulse  becomes  imper- 
ceptible at  the  wrist. 

(d)  Asphyxia  from  poisons  or  amrstlietics. — In 
the  asphyxia  of  advancing  coma  from  narcotics  and 
anaesthetics,  the  breathing  may  stop  from  failure  of 
the  centres  in  the  medulla  presiding  over  circulation 
and  respiration.  In  this  case  artificial  respiration,  by 
simply  compressing  the  chest  at  intervals  of  five 
seconds,  may  suffice,  but  very  often  there  is  also 
the  mechanical  obstruction  in  the  larynx  to  be  con- 
sidered. If  drawing  forward  the  tongue,  raising 
the  chin  and  throwing  the  head  back  do  not  effect  a 
free  passage  of  air,  Howard's  or  some  other  method 
of  artificial  respiration  should  be  commenced  [see 
Artificial  Respiration).  It  is  well  to  under- 
stand that  when  the  muscles  of  the  larynx  are 
paralysed,  the  glottis  becomes  valvular  inaction,  or 
partially  so — that  is  to  say,  it  permits  air  to  pass 
outward  freely,  but  only  a  weak  current  of  air  to 
pass  inward.  A  strong  current  brings  the  sides 
together,  and  gives  rise  to  complete  obstruction. 
This  is  chiefly  caused  by  the  drawing  together  of  the 
relaxed  arytseno-epiglottidean  folds  of  mucous 
membrane  ;  and  in  order  to  obviate  this  kind  of  ob- 
struction, the  folds  should  be  tightened,  by  throw- 
ing back  the  head  and  raising  the  chin  as  far  as 
possible  away  from  the  sternum.  This  position 
frequently  renders  it  unnecessary  to  catch  hold  of 
the  tongue  with  artery  forceps,  the  treatment 
usually  recommended. 

(t)  Asp/iyxia  from  drowning. — ^In  asphyxia  from 
immersion  in  water  there  are  two  serious  complica- 
tions, namely,  first,  the  presence  of  water  and  mud  in 


the  air-passages,  and,  secondly,  the  depressing  effect 
of  cold.  With  the  view  of  more  effectually  removing 
the  water  from  the  air-tubes,  Howard  gives  the 
following  rules  :  Position  of  patient. — Face  down- 
wards. A  hard  roll  of  clothing  beneath  the  epi- 
gastrium, making  that  the  highest  point,  the  mouth 
the  lowest.  Forehead  resting  on  forearm  or  wrist 
keeping  mouth  from  ground.  Position  and  action  of 
operator.  —  Place  left  hand,  well-spread,  upon  the 
base  of  the  thorax  to  the  left  of  the  spine  ;  the 
right  hand  upim  the  spine,  a  little  below  the  left. 
Throw  upon  them,  with  a  forward  motion,  all  the 
weight  and  force  the  age  and  sex  of  the  patient  will 
justify,  ending  this  pressure  of  two  or  three  seconds 
by  a  sharp  push,  which  helps  you  back  again  into  the 
upright  position.  Repeat  this  two  or  three  times, 
according  to  the  duration  of  the  immersion,  and 
then  resort  to  the  method  described  in  the  treat- 
ment of  syncope. 

The  following  rules  have  been  published  by  the 
Royal  Humane  Society.  They  recommend  the 
Sylvester  method,  but  probably  this  and  the  modi- 
fication by  Bain,  in  which  the  anterior  fold  of  the 
axilla  on  both  sides  is  grasped  with  the  clavicle  and 
pulled  upwards,  are  less  useful  than  the  Howard 
plan,  which  favours  the  patency  of  the  air- 
passages. 

Directions  for  Restoring  the  Apparently 
Dead  : — 

I.  If  from  Drowning  or  other  Suffoca- 
tion, or  Narcotic  Poisoning. —Send  imme- 
diately for  medical  assistance,  blankets,  and  dry 
clothing,  but  proceed  to  treat  the  patient  instantly. 

The  points  to  be  aimed  at  are — first  and  im- 
mediately, the  restoration  of  breathing ;  and 
secondly,  after  breathing  is  restored,  the  promotion 
of  warmth  and  circulation. 

The  efforts  to  restore  life  must  be  persevered  in 
until  the  arrival  of  medical  assistance,  or  until  the 
pulse  and  breathing  have  ceased  for  at  least  an 
hour. 

Treatment  to  Restore  Natural  Breath- 
ing. 

Rule  I.  —  To  adjust  the  patient'' s position. — Place 
the  patient  on  his  back  on  a  flat  surface,  inclined  a 
little  from  the  feet  upwards  ;  raise  and  support  the 
head  and  shoulders  on  a  small  firm  cushion  or 
folded  article  of  dress  placed  under  the  shoulder- 
blades.  Remove  all  tight  clothing  about  the  neck 
and  chest. 

Rule  2.  —  To  maintain  a  free  entrance  of  air 
into  the  windpipe.  — Cleanse  the  mouth  and  nostrils  ; 
open  the  mouth  ;  draw  forward  the  patient's  tongue 
and  keep  it  forward^  an  elastic  band  over  the  tongue 
and  under  the  chin  will  answer  this  purpose. 

Rule  3.  To  imitate  the  movements  of  breathing. 
Firstly,  to  induce  inspiration,  place  yourself  at  the 
head  of  the  patient,  grasp  his  arms,  raise  them 
upwards  by  the  sides  of  his  head,  stretch  them 
steadily  but  gently  upwards,  for  two  seconds.  By 
this  means  fresh  air  is  drawn  into  the  lungs  by 
raising  the  ribs. 

Secondly,  to  induce  expiration,  immediately  turn 
down  the  patient's  arms,  and  press  them  -or  your 
own  hands — gently  against  the  sides  of  his  chest, 
for  two  seconds.  By  this  means  foul  air  is  expelled 
from  the  lungs  by  depressing  the  ribs. 

Repeat  these  measures  alternately,  deliberately, 
and  perseveringly,  fifteen  times  in  a  minute,  until  a 
spontaneous  effort  to  respire  is  perceived.  When  a 
spontaneous  effort  to  respire  is  perceived  cease  to 
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imitate  the  movements  of  breatliing,  and  proceed 
to  induce  circulation  and  warmth. 

Rule  4. —  To  excite  inspiration. — During  the  em- 
ployment of  the  above  method  excite  the  nostrils 
with  snuff  or  smelling-salts,  or  tickle  the  throat 
with  a  feather.  Rub  the  chest  and  face  briskly, 
and  dash  cold  and  hot  water  alternately  on  them. 
Friction  of  the  limbs  and  body  with  dry  flannel  or 
cloths  should  be  had  recourse  to.  When  there  is 
proof  of  returning  respiration  the  individual  may  be 
placed  in  a  warm  bath,  the  movements  of  the  arms 
above  described  lieing  continued  until  respiration 
is  fully  restored.  Raise  the  body  in  twenty  seconds 
to  a  sitting  position,  dash  cold  water  against  the 
chest  and  face,  and  pass  ammonia  under  the  nose. 
Should  a  galvanic  apparatus  be  at  hand,  apply  the 
sponges  to  the  region  of  diaphragm  and  heart. 

Treatment  after  Natural  Breathing  has 
been  Restored.  —  To  induce  circulation  and 
warmth. — Wrap  the  patient  in  dry  blankets,  and 
rub  the  limbs  upwards  energetically.  Promote  the 
warmth  of  the  body  by  hot  flannels,  bottles,  or 
bladders  of  hot  water,  heated  bricks  to  the  pit 
of  the  stomach,  the  armpits,  and  the  soles  of  the 
feet.  On  the  restoration  of  life,  when  the  power  of 
swallowing  has  returned,  a  teaspoonful  of  warm 
water,  small  quantities  of  wine,  warm  brandy  and 
water,  or  coffee  should  be  given.  The  patient 
should  be  kept  in  bed,  and  a  disposition  to  sleep 
encouraged.  During  reaction  large  mustard  poul- 
tices to  the  chest  and  below  the  shoulders  will 
greatly  relieve  the  distressed  breathing.  In  all 
cases  of  prolonged  immersion  in  cold  water,  when 
the  breathing  continues,  a  warm  bath  should  be 
employed  to  restore  the  temperature. 

2.  If  from  Intense  Cold. — Rub  the  body  with 
snow,  ice,  or  cold  water.  Restore  warmth  by  slow 
degrees.     It  is  dangerous  to  apply  heat  too  early. 

3.  If  from  Intoxication. — Lay  the  individual 
on  his  side  on  a  bed  with  his  head  raised.  The 
patient  should  be  induced  to  vomit.  Stimulants 
should  be  avoided. 

4.  If  from  Apoplexy  or  Sunstroke.  -Cold 
should  be  applied  to  the  head,  which  should  be  kept 
raised  ;  clothing  removed  from  neck  and  chest  ; 
and  stimulants  avoided. 

How  soon  should  alcoholic  stimulants  be  given  ? 
Certainly  not  until  natural  respiration  has  been  in- 
duced ;  and,  in  cases  of  narcotic  poisoning,  not 
until  consciousness  has  been  restored.  If,  on  the 
return  of  consciousness,  the  patient  is  in  pain,  or 
faint,  the  inhalation  of  a  few  drops  of  ether  or 
smelling  ammonia  is  indicated.  In  the  absence  of 
these  a  few  teaspoonfuls  of  brandy  may  be  given. 
Hot  tea  and  coffee  should  be  the  first  refreshment 
swallowed,  and  in  general  it  should  not  be  pressed 
upon  the  patient,  as  vomiting  is  more  exhausting 
than  waiting  a  few  hours  for  food. 

J.  T.  Clover. 

Carter  Braine. 

RETCHING  (A.-S.  hra:can).—hn  ineffectual 
effort  at  vomiting,  sometimes  accompanied  by  the 
expulsion  of  gas  from  the  stomach.  See  Vomit- 
ing. 

RETENTION    OF    URINE.— Micturi- 

TION,  Disorders  of. 


RETRACTED  ABDOMEN.— The  abdomen  as 
a  whole  presents  under  certain  circumstances  more 
or  less  depression  of  its  anterior  wall,  when  it  is 
said  to  be  retracted,  and  this  may  reach  such  a 
degree  that  the  region  becomes  '  boat-shaped,'  and 
its  anterior  boundary  sometimes  seems  almost  to 
come  into  contact  with  the  spinal  column  behind. 
The  bony  prominences  of  the  crest  and  interior 
angles  of  the  ilium,  the  pubes,  Poupart's  ligament, 
and  the  lower  margin  of  the  chest  often  stand  out 
prominently.  In  some  instances  the  retraction  is 
partial,  involving  the  lower  part  of  the  abdomen, 
while  the  upper  part  is  distended. 

A  retracted  abdomen  frequently  renders  it  more 
easy  to  investigate  by  physical  examination  the 
contents  of  this  cavity  ;  and  it  must  be  remembered 
that  the  condition  may  be  associated  with  diseases 
of  abdominal  organs,  which  can  then  be  readily 
detected,  or  even  with  abdominal  tumours.  It 
may,  however,  also  itself  give  information  of  im- 
portance in  diagnosis.  The  chief  conditions  under 
which  a  retracted  abdomen  may  be  met  with,  so  as 
to  be  of  clinical  importance,  are  as  follows:  (l)  In 
certain  cases  of  disease  of  the  brain  or  its  mem- 
branes, and  especially  acute  tubercular  meningitis. 
(2)  In  some  forms  of  intestinal  colic,  particularly 
that  form  associated  with  lead -poisoning — the  so- 
called  painter's  colic.  (3)  As  a  part  of  marked 
general  emaciation  from  any  cause,  but  especially 
that  due  to  starvation,  or  to  chronic  diarrhoea  from 
intestinal  ulceration  and  other  conditions.  (4)  In 
connection  with  chronic  diseases  of  the  oesophagus, 
stomach,  intestine,  or  pancreas,  causing  olistruction 
in  some  part  of  the  alimentary  canal,  so  that  food 
cannot  be  taken  in,  or  is  prevented  from  passing 
along  the  tube.  Here  the  retraction  is  also  partly 
due  to  the  general  emaciation.  (5)  As  one  of  the 
consequences  of  chronic  peritonitis.  It  will  be  seen 
from  a  consideration  of  the  causes  just  mentioned, 
that  retraction  of  the  abdomen  immediately  results 
either  from  a  spasmodic  contraction  of  the  intestines 
and  abdominal  muscles ;  general  wasting  ;  absence  of 
food  from  and  contraction  of  the  alimentary  canal ; 
or  peritoneal  adhesions.  It  may  be  mentioned 
that  marked  temporary  retraction  of  the  abdomen 
is  sometimes  noticed  in  connection  with  the  act  of 
Vjreathing,  in  consequence  of  disordered  action  of 
the  diaphragm.    See  Diaphragm,  Diseases  of. 

Frederick  T.  Roberts. 

.  RETRACTED  CH  EST. -^-^r  Deformities  of 
THE  Chest. 

RETROCEDENT  {retro,  back  ;  and  cedo,  I 
go). — A  term  employed  in  connection  with  certain 
acute  diseases,  when  their  prominent  external 
manifestations  disappear  or,  as  it  were,  go  back. 
Retrocession  is  often  associated  with  the  simul- 
taneous occurrence  of  internal  disturbance.  The 
term  is  often  applied  to  phenomena  observed  in 
gout,  rheumatism,  certain  skin-diseases,  and  the 
eruptive  fevers. 

RETROFLEXION  {retro,  back;  and  Jiccto,  1 
bend). —  A  form  of  displacement  in  which  an  organ 
is  bent  backwards  upon  itself.  See  Uterus, 
Diseases  of. 


RETINITIS. — Inflammation  of  the  retina.  See 
Eye,  and  its  Appendages,  Diseases  of. 


RETRO-PHARYNGEAL     ABSCESS.  —  See 

Pharynx,  Diseases  of. 
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RETROVERSION  {retro,  back  ;  and  verto,  I 
turn). — A  form  of  displacement  in  which  an  organ  is 
turned  back  but  not  bent.   See  Uterus,  Diseases  of. 

RE-VACCINATION.— The  operation  of  re- 
peated vaccination.    See  Vaccination. 

RHABDITIS  NIELLYI.— An  immature  para- 
sitic nematode,  found  in  the  skin  in  one  or  more 
instances  of  cutaneous  disease,  characterised  by 
intense  itching  and  the  formation  of  papules  and 
vesicles. 

RHABDONEMA  INTESTINALE  (MSos,  a 
rod  ;  vrtfi-a.,  a  thread). — A  genus  of  small  parasitic 
nematodes  found  in  the  stools  in  certain  cases  of 
diarrhosa  (p.  463). 

RHEINFELDEN,    in    Switzerland.  —  See 

Mineral  Waters. 

RHEUMATIC  FEVER.— A  popular  synonym 
for  acute  rheumatism.    See  Rheumatism,  Acute. 

RHEUMATIC  GOUT.— A  popular  name  for 
several  kinds  of  chronic  joint-disease,  especially 
rheumatoid  arthritis  and  chronic  rheumatism. 

RHEUMATISM,  Acute  (^€u^ia,  a  fluxion).— 
Synon.  :  Rheumatic  Fever  ;  Fr.  Rhtimatisnie  Arti- 
culaire  Aign  ;  Ger.  Acuter  Geleiikrheumatismtis. 

Definition. — An  acute  disease  ;  caused  by 
certain  infective,  diathetic  or  climatic  influences  ; 
and  characterised  by  fever,  sweats,  acute  shifting 
inflammatory  and  other  nutritional  changes  in  con- 
nection with  the  joints  and  related  structures,  and 
certain  of  the  viscera,  particularly  the  heart,  as  well 
as  the  serous  membranes. 

/^Itiology. — The  efficient  cause  of  acute  rheu- 
matism is  unknown.  Different  micro-organisms 
have  been  described  in  connection  with  it,  but  an 
eetiological  relation  between  any  one  of  them  and 
the  disease  is  not  established.  Of  the  predisposing 
circumstances  the  most  important  is  inheritance, 
which  can  be  traced  in  27  per  cent,  of  all  cases 
('rheumatic  diathesis').  The  great  majority  of 
first  attacks  occur  in  persons  under  the  age  of 
thirty  ;  and  the  larger  proportion  of  these  between 
the  ages  of  sixteen  and  twenty-five.  At  the  same 
time,  rheumatism  is  by  no  means  uncommon  either 
in  children  or  in  persons  past  middle  life.  Rather 
more  males  than  females  suffer  ;  but  the  influence 
of  sex  is  inconsiderable  apart  from  other  circum- 
stances. Indeed,  when  all  the  varieties  of  the 
disease  are  included,  it  is  more  common  in  girls  than 
in  boys,  particularly  between  the  ages  of  ten  and 
fifteen.  Occupation  and  social  position  are  possible 
predisposing  conditions.  Laborious  outdoor  occu- 
pations in  which  persons  are  exposed  to  chills, 
poverty,  and  the  many  evils  associated  with  these, 
are  believed  to  contribute  the  largest  percentage  of 
cases. 

The  most  common  determining  circumstance 
of  acute  rheumatism  is  exposure  to  cold  and  wet,  or 
exposure  to  cold  after  severe  exertion  {see  Per- 
sonal Health,  p.  1205).  In  London  it  is  most 
frequent  during  the  months  of  October  and  No- 
vember. Rheumatism  may  suddenly  make  its 
appearance  after  a  sprain  or  other  injury  to  a  joint, 
which  may  also  determine  the  distribution  of  the 
disease  in  the  articulations.  Similarly,  the  order  of 
invasion  of  the  several  joints  is  due  in  some  in- 
stances to  the  amount  of  exercise  to  which  they 


have  been  respectively  subjected.  An  attack  of 
acute  rheumatism  is  occasionally  referred  to  de- 
rangement of  digestion  and  of  the  functions  of  the 
liver,  especially  in  subjects  who  have  previously 
suffered.  Indulgence  in  abundant,  rich  or  in- 
digestible food  will  certainly  determine  a  relapse  in 
persons  convalescing  from  the  disease,  and  may 
possibly  induce  an  attack  in  the  predisposed. 
Bodily  exhaustion  or  depressing  mental  influences, 
and  acute  diseases  of  other  kinds,  such  as  scarlet 
fever,  erysipelas  and  influenza,  may  excite  rheu- 
matism under  similar  circumstances.  Exhaustion 
by  lactation  or  by  chronic  uterine  disease,  tedious 
convalescence,  the  puerperal  state  and  possibly 
simple  despondency  may  also  act  in  this  way  in 
different  instances.  Certain  regions  or  districts, 
parts  of  districts,  or  even  houses,  appear  to  de- 
serve the  name  of  'rheumatic,'  from  the  number 
of  residents  who  suffer  from  the  disease,  and  from 
the  probability  that  a  person,  otherwise  predisposed 
to  rheumatism,  will  be  more  likely  to  be  attacked 
if  he  enter  such  an  area. 

Anatomical  Characters. — The  post-mortem 
appearances  in  acute  articular  rheumatism  are  nega- 
tive on  the  whole,  not  so  much  in  consequence  of  the 
absence  of  morbid  changes  in  the  affected  parts,  as 
from  the  slight  degree  to  which  these  changes 
have  advanced.  On  opening  an  affected  joint,  we 
find  moderate  hyperemia,  occasionally  with  ecchy- 
mosis,  of  the  synovial  membrane  and  fibrous  tissues 
connected  with  the  articulation.  The  synovial 
surfaces  present  a  somewhat  opaque,  granular 
swollen  appearance.  A  considerable  amount  of  in- 
flammatory eff'usion  occupies  the  articular  cavity. 
This  is  generally  a  thin,  clear,  alkaline,  albuminous 
fluid  ;  occasionally  it  is  turbid,  with  flakes  of  fibrin 
and  cell-products  ;  rarely  it  is  purulent.  The  car- 
tilages connected  with  the  joint  probably  share  in 
the  inflammatory  changes,  especially  if  the  process 
be  severe  ;  and  the  associated  soft  parts,  including 
the  tendons  and  their  sheaths,  are  very  frequently 
hyperremic  and  the  seat  of  effusion.  In  the  sub- 
cutaneous structures  in  young  subjects  there  maybe 
found,  over  the  articular  ends  of  the  bones  and 
connected  with  the  fascia  and  with  tendon-sheaths, 
small  nodules  of  fibroid  tissue  of  a  translucent 
appearance.  These  present  the  microscopical 
characters  of  rapidly  growing  connective  tissue. 

The  non-articular  lesions  are  far  more  important. 
Of  these  the  most  frequent  are  inflammation  of  the 
cardiac  valves,  myocardium  and  pericardium,  and 
congestion  or  inflammation  of  the  lungs.  Inflamma- 
tion of  the  pleura  is  less  commonly  found  ;  in  rarer 
instances  inflammation  of  the  peritoneum,  bronchij 
larynx,  meninges,  testes  and  renal  tubules.  When 
pyrexia  has  been  high,  the  solid  viscera,  including 
the  heart,  present  granular  degeneration  and  are 
prone  to  rapid  decomposition  ;  and  in  cases  of 
hyperpyrexia  the  blood  is  fluid.  The  blood  has 
frequently  been  subjected  to  chemical  analysis,  but 
without  any  positive  result  of  a  pathological  kind. 
The  reaction  of  the  liquor  sanguinis  is  alkaline,  as 
in  health.  The  fibrin  is  said  to  increase  in  amount 
to  I  per  cent,  instead  of  '25  per  cent.  (p.  159).  The 
amount  of  urea  is  not  above  the  normal  (p.  160).' 
Neither  excess  of  uric  acid,  lactic  acid  nor  any  other 
abnormal  principle  has  been  found  in  the  blood 
during  an  attack  of  acute  rheumatism.  The  pre- 
sence of  micrococci,  zoogloea-masses  and  bacilli  in 
the  blood  and  serum  has  been  described,  but  not  siib- 
stantiated.    The  leucocytes  are  increased.    The  red 
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corpuscles  rapidly  diminish  in  numbers,  as  well  as 
in  their  hcemoglobin-value,  during  the  acute  stage, 
and  are  rapidly  restored  during  convalescence. 

Symi'TOMS. — After  suffering  for  a  time  from 
aching  pains  in  the  limbs  and  trunk,  flying  pains 
and  stifiness  in  the  joints,  malaise,  chilline=s  and 
sore-throat,  the  subject  of  acute    rheumatism  is 
seized  with  severe  pain  in  one  or  more  of  his  joints, 
experiences  a  chill  or  slight  rigor,  and  is  found  to 
have  several  degrees  of  fever.     The  local  and 
general  symptoms  quickly  develop  ;  and  a  striking 
picture   is    presented  by  the   patient.      He  lies 
motionless  in  bed,  flat  on  his  back,  with  every 
joint  at  rest  and  carefully  guarded.    The  neck, 
back  and  legs  are  straight  ;  the  arms  folded  across 
the  body,  or  extended  along  either  side  ;  the  eyes 
alone  are  moved,  and  follow  the  practitioner  as  he 
approaches  the  bedside.    The  face  is  found  be- 
dewed with  perspiration  ;  and  the  rest  of  the  body 
is  profusely  covered  with  sweat,  which  gives  oft'  a 
sour  acrid  odour.    The  countenance  is  full,  heavy, 
and  expressive  of  a  subdued  feeling  of  pain  and 
dread  of  movement  ;  the  complexion  may  be  of  a 
dirty  sallow  colour,  or  even  slightly  jaundiced  ;  the 
cheeks  are  probably  flushed.    The  aft'ected  joints 
prove  to  be  swollen  and  red,  hot  to  the  touch, 
remarkably  tender,  and  the  seat  of  pain,  which 
varies  much  in  character  and  intensity.    One  joint, 
or  several,  or  nearly  every  joint  in  the  body,  may 
be  found  in  the  condition  just  described.  Peculiar 
firm  nodules  are  observed  to  form  in  connection 
with  the  joints   and    other  osseous   and  fibrous 
structures.    The  patient  also  complains  of  a  feeling 
of  illness,  thirst  and  anorexia  ;  the  tongue  is  foul 
and  creamy  ;  the  throat  may  be  somewhat  sore, 
and  the  bowels  are  irregular.    The  pulse  is  fre- 
quent, soft  even  to  dicrotism,  and  rather  large. 
Respiration  is  somewhat  accelerated,  and  there 
may  be  slight  cough.    The  urine  is  scanty,  high- 
coloured,  very  acid,  and  loaded  with  lithates.  The 
skin  is  covered  with  perspiration,  congested  and 
warm  ;  and  probably  presents  sudamina  or  miliaria 
in  places.    The  patient's  mind  is  perfectly  clear, 
and  his  attention  appears  to  be  chiefly  directed  to 
the  maintenance  of  the  affected  joints  in  the  most 
easy  position  possible.     Until  successful  in  this 
endeavour  he  is  distressed  and  miserable  ;  and  even 
if  he  have  obtained  temporary  relief  and  have  gone 
to  sleep,  he  is  liable  to  be  suddenly  aroused  by 
involuntary  spasms  of  the  muscles  connected  with 
the  affected  joints.    The  pain  is  so  severe  when 
the  disease  is  at  its  height  that  sleep  cannot  be 
obtained.     Meanwhile  symptoms  and  signs  of  in- 
vasion of  the  heart  and  pericardium,  of  the  lungs 
and  pleura,  or  of  other  of  the  viscera  individually 
or   in    various   combinations,    often    make  their 
appearance,  as  well  as  erythema,  chorea,  or  rarer 
rheumatic  manifestations  and  a  variety  of  com- 
plications. 

For  a  period,  which  would  appear  to  be  perfectly 
indefinite,  the  patient  continues  in  this  condition, 
which  varies  considerably  in  intensity  from  day  to 
day.  But  while  it  thus  persists,  the  remarkable 
and  characteristic  fact  is  observed  in  this  disease, 
that  the  arthritic  phenomena  are  at  once  transient 
and  erratic ;  that  is,  that  the  rheumatism  passes 
rapidly  from  joint  to  joint,  the  joints  which  were 
affected  the  one  day  being  nearly  well  the  next, 
and  a  fresh  series  swollen  and  painful,  while  the 
non-articular  phenomena  may  be  equally  evan- 
escent and  changeful.     In  this  manner  most  of  the 


joints  of  the  limbs  may  have  been  affected  in  the 
course  of  a  week,  and  the  number  of  joints  simul- 
taneously affected  is  very  variable.  Thereafter  the 
disease  may  make  a  further  invasion  of  joints  pre- 
viijusly  involved,  and  that  repeatedly  ;  and  the 
other  symptoms  and  signs  vary  still. 

At  last  the  rheumatism  appears  to  have  exhausted 
itself :  no  fresh  joint  is  attacked  ;  and  the  parts  last 
affected  lose  more  or  less  completely  the  final  traces, 
both  objective  and  subjective,  of  the  severe  process 
which  they  have  undergone.  The  patient  now 
assumes  a  less  constrained  posture  ;  the  other 
symptoms  decline  ;  the  perspirations  disappear  ; 
the  countenance  becomes  more  bright  ;  spirits  and 
strength  return  ;  the  tongue  cleans,  and  the  appetite 
is  rapidly  restored.  If  the  heart  or  other  of  the 
viscera  have  escaped,  the  pulse  falls  in  frequency  ; 
the  urine  is  passed  in  greater  quantity,  is  less  acid, 
and  no  longer  deposits  urates  ;  and  the  temperature 
falls  to  the  normal.  The  joints  remain  for  some 
time,  however,  stiff,  weak,  and  painful  on  move- 
ment. Relapse  is  not  uncommon  at  this  stage,  or 
a  little  later.  Ana;mia  and  debility  are  almost 
constant  sequela,  and  in  a  considerable  number  of 
instances  the  heart  is  left  permanently  damaged. 

Analysis  of  Clinical  Phenomena.  —  In- 
vasion. —  In  the  great  majority  of  cases  the  patient 
gradually  '  sickens  for  '  acute  rheumatism  for  several 
days  before  the  symptoms  are  fully  declared.  He 
feels  ill  and  out  of  sorts,  chilly,  indisposed  to  eat  or 
work  ;  sleeps  badly  ;  complains  of  sore-throat, 
aching  pains  in  the  limbs,  and  shooting,  shifting 
pains  in  the  joints  ;  and  presents  a  sallow,  patchy 
complexion,  and  a  dull,  heavy,  yellowish  appearance 
of  the  eyes.  Altogether,  the  condition  of  the 
patient  is  very  much  that  of  the  subject  of  a  severe 
catarrh  ;  the  tongue,  digestion,  bowels,  urine  and 
pulse  presenting  the  ordinary  characters  of  moderate 
fever.  On  careful  examination  it  is  found  that  the 
pains  are  of  two  kinds.  The  first  kind  are  by  far 
thr  more  severe,  and  consist  of  severe  muscular 
aching  in  various  parts  of  the  limbs  and  trunk  ; 
while  the  second  kind  are  of  the  nature  of  flying 
pains  in  the  joints  or  associated  parts.  The  mus- 
cular aching  appears  to  be  similar  to  or  even 
identical  with  the  '  break-bone '  pains  which  are 
familiar  in  influenza,  and  in  the  invasion-stage  of 
some  eruptive  fevers.  They  are,  therefore,  not 
characteristic.  The  flying  pains,  which  are,  how- 
ever, not  always  present — especially  in  first  attacks — 
are  actually  situated  in  the  articulations,  for  instance, 
the  ankles,  knees  or  wrists,  and  are  of  the  nature  of 
sharp  twinges,  suddenly  leaving  one  joint  to  return 
as  quickly  in  another.  Towards  the  end  of  the 
stage  of  invasion  these  pains  become  less  '  shifting  ; ' 
and  when,  as  the  patient  will  say,  they  have 
'  settled  '  in  one  or  more  joints,  the  rheumatism 
has  passed  into  the  second  stage,  that  of  the 
declared  disease.  Stifthess  of  the  joints  may  also 
be  present,  especially  in  recurrent  attacks. 

In  the  invasion-period  the  skin  does  not  yet 
present  the  perspiratory  activity  which  is  so 
characteristic  a  symptom  of  acute  rheumatism  ;  but 
rather  a  moistness,  greasiness  or  oiliness,  with  heat 
and  some  congestion.  The  temperature  is  raised 
one  degree  or  more.  The  sore-throat,  which  con- 
sists in  pharyngeal  catarrh,  loHicular  tonsillitis  or 
even  actual  acute  suppurative  inflammation,  is  re- 
markably characteristic.  The  milder  forms  are  soon 
lost  in  the  more  urgent  symptoms. 

The  duration  of  the  stage  of  invasion  of  acute 
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rheumatism  varies  greatly,  the  flying  pains  in  the 
joints  '  settling  '  much  more  quickly  in  some  cases 
than  in  others.  In  a  small  proportion  of  cases  the 
disease  is  so  rapidly  developed  that  the  stage  of 
invasion  is  wanting.  The  patient  on  waking  in  the 
morning  finds  one  or  more  joints  affected  ;  or  he 
appears  to  be  struck  down  during  the  day  without 
the  slightest  warning  ;  and  instances  are  not  un- 
known in  which  persons,  thus  suddenly  seized  with 
acute  rheumatism,  have  been  removed  to  hospital 
for  supposed  sprain  or  fracture  of  the  limbs.  In 
rarer  instances  the  feverish  symptoms  of  the  in- 
vasion-stage may  be  well  marked  without  any  pains 
whatever. 

Declared  Disease.  —  The  phenoinetta  connected 
with  the  affected  joints  naturally  vary  much.  The 
swelling  is  usually  considerable,  and  is  chiefly  re- 
ferable to  effusion  into  the  cavity  of  the  articulation, 
fluctuation  being  frequently  discoverable.  It  is 
rare  for  the  periarticular  effusion  to  be  so  abundant 
as  to  yield  pitting  on  pressure.  Neighbouring 
tendons  and  tendon-sheaths  may  be  swollen,  as  well 
as  tender.  The  amount  of  intra-articular  effusion 
(as  well  as  the  pain)  greatly  influences  the  position 
of  the  joint,  but  most  joints  are  maintained  in  a  posi- 
tion a  few  degrees  removed  from  extension.  Careful 
examination  will  determine  the  increase  and  the 
disappearance  of  the  swelling,  as  the  joints  are 
attacked  and  recover  respectively. 

Pain  is  the  most  distressing  of  all  the  symptoms 
in  uncomplicated  rheumatism.  It  is  always  severe, 
and  sometimes  almost  unbearable  ;  but  it  varies 
with  the  different  joints,  and  with  the  degree  and 
duration  of  their  involvement.  It  may  be  said  to 
increase  steadily  for  several  hours  ;  it  remains  ex- 
cessive for  a  time  ;  and  it  then  slowly  and  steadily 
declines.  Its  character  is  very  differently  described 
by  different  sufferers.  When  a  joint  is  attacked 
by  rheumatism,  the  first  sensation  felt  by  the 
patient  is  one  of  soreness  on  movement.  As  the 
condition  develops,  the  soreness  increases  to  an 
ache  of  a  subdued,  throbbing  character.  In  the 
course  of  a  few  hours  the  ache  '  works  up  '  into  an 
intense  pain,  apparently  associated  with  a  feeling 
of  cramp,  the  slightest  movement  of  the  articulation 
being  almost  unbearable.  The  severe  pain  now 
gradually  declines— in  some  instances  from  the 
time  the  swelling  reaches  its  height.  After  several 
hours  the  only  pain  that  remains  is  a  distressing 
sensation  as  if  the  parts  had  Ijeen  severely  bruised  ; 
and  the  effusion  which  accompanied  the  excessive 
pain  having  declined  along  with  it,  rest  of  the  joint 
again  becomes  all-important,  the  very  slightest 
movement  being  sufficient  to  restore  the  wearying 
ache.  Finally,  the  pain  completely  disappears, 
and  nothing  remains  beyond  a  feeling  of  stiffness 
and  helplessness  when  the  joint  is  moved. 

While  the  course  of  the  pain  of  an  acute  rheu- 
matic attack  is  usually  such  as  has  been  described, 
it  is  greatly  modified  by  a  variety  of  circumstances, 
such  as  the  particular  joint  affected,  the  age  and 
sex  of  the  patient,  the  condition  of  the  nervous 
system,  and  the  presence  of  certain  temperaments. 
In  some  instances  it  is  increased  at  night. 

Tenderness  is  a  constant  and  well-marked  sym- 
ptom of  acute  rheumatism.  Reference  has  already 
been  made  to  the  effect  of  movement  on  the  pain 
in  its  different  stages,  especially  towards  the  end  ; 
and  to  the  characteristic  posture  and  anxious  ex- 
pression of  the  patient,  who  suffers  intensely  from 
the  slightest  shake  of  the  bed,  or  even  a  footfall  on 


the  floor.  Tenderness  finally  declines  into  the 
feeling  of  stiffness  on  movement. 

The  redness  of  a  rheumatic  joint  is  a  simple  pink 
blush  of  erythema,  very  rarely  purpuric.  Its  in- 
tensity varies  much  with  the  superficial  or  deep 
situation  of  the  articulation,  and  it  is  therefore 
most  marked  in  connection  with  the  joints  of  the 
hands  and  feet,  the  knees  and  the  ankles. 

Heat  of  the  affected  joint  is  a  well-marked  objec- 
tive sign  of  acute  rheumatism.  The  skin  over  the 
articulation  feels  decidedly  warmer  to  the  hand  than 
the  surrounding  parts  ;  and  this  observation  is 
confirmed  by  the  thermometer. 

The  favourite  joints  involved  in  acute  rheumatism 
are  the  larger  articulations,  especially  the  knees, 
ankles,  wrists,  shoulders  and  elbows  ;  the  hip-joint 
less  frequently  than  the  others.  The  fingers  come 
next  in  order  of  frequency  ;  then  the  toes  ;  while 
the  remaining  articulations  are  more  rarely  affected. 

Corresponding  rather  closely  with  the  frequency 
of  attack  is  the  favourite  order  of  invasion  ;  the 
ankles  being  most  frequently  the  first  to  be  involved, 
then  the  knees,  and  so  on.  In  other  instances  it  is 
observed  that  the  disease  passes  along  the  joints  of 
the  lower  limbs,  including  the  hips,  to  those  of  the 
upper  limbs  ;  frequently  its  distribution  is  symme- 
trical bilaterally  ;  while  in  some  cases  it  is  uni- 
lateral, the  homologous  joints  of  the  upper  and  lower 
limb  being  simultaneously  invaded.  The  smaller 
joints  suffer,  as  a  rule,  towards  the  termination  of 
the  attack. 

During  the  course  of  acute  rheumatism  in  children 
and  adolescents,  more  especially  in  girls,  occasion- 
ally also  in  adults,  crops  of  subcutaneous  nodules 
are  occasionally  developed  in  connection  with  the 
joints,  tendon-sheaths  and  bones.  These  nodules 
are  said  to  be  fibrinous  at  first,  and  to  contain 
diplococci  (Poynton  and  Payne).  As  generally  seen 
they  are  small  fibroid  bodies,  varying  in  size  from 
a  pea  to  an  almond,  and  are  readily  discovered  by 
stretching  the  integuments  over  the  affected  joint, 
which  is  best  done  by  gentle  flexion.  They  then 
stand  out  as  pale  elevations  on  the  prominent  ridges 
and  prominences  of  the  articulation  ;  firm,  scarcely 
movable,  rarely  tender,  rounded  in  outline  or  occa- 
sionally acuminate.  Several  nodules  are  usually 
present  on  a  single  joint  ;  but  as  they  appear  in 
crops,  and  have  different  stages  of  development, 
decline  and  disappearance,  their  numbers  and 
characters  vary  from  day  to  day.  The  favourite 
joints  affected  are  the  elbows,  knees,  knuckles, 
wrists  and  ankles.  In  connection  with  the  cranium 
the  occipital  region  frequently  presents  a  great  crop 
of  nodules.  On  the  tendon-sheaths  of  the  forearms 
and  hands  they  are  occasionally  very  distinct,  and 
here  they  are  movable.  They  have  also  been  found 
on  the  vertebrae,  clavicle,  scapula,  sternum,  ribs, 
ilium  and  long  bones.  A  fact  of  significance  is  the 
usual  association  of  subcutaneous  rheumatic  nodules, 
if  they  are  large  and  numerous,  with  severe  endo- 
carditis and  pericarditis. 

The  muscular  pains  of  the  stage  of  invasion  of 
acute  rheumatism  disappear  in  the  declared  disease, 
or  are  lost  in  the  presence  of  more  severe  symptoms. 
They  are  replaced,  however,  by  pains  in  the  soft 
parts  of  the  limbs  related  to  the  affected  joints, 
especially  the  muscular  insertions  and  fasciae  ;  and 
even  the  whole  limb  may  ache,  with  much  stiffness 
and  a  feeling  of  utter  powerlessness.  Painful 
twitchings  are  also  common,  especially  during 
sleep  ;  and  when  the  acute  pain  has  passed  off, 
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marked  muscular  debility  and  possibly  atrophy  re- 
main behind. 

Acute  rheumatism  is  attended  by  well-marked 
pyrexia,  but  this,  like  the  disease  as  a  whole,  is 
variable  in  degree,  course  and  duration.  The 
sudden  invasion  of  the  several  joints,  their  speedy 
relief,  the  alternation  of  extreme  bodily  distress 
wiih  comparative  comfort,  and  especially  the  variety 
of  pyrexial  diseases  with  which  the  rheumatism  may 
be  complicated,  would  hardly  lead  us  to  expect  a 
typical  temperature-curve.  Nevertheless,  in  un- 
complicated cases  the  fever  follows  a  tolerably  de- 
finite course.  Pyrexia  makes  its  appearance  at 
invasion  ;  it  continues  as  long  as  the  local  symptoms 
preserve  an  acute  or  subacute  character  ;  and  with 
them  it  declines  and  disappears.  The  degree  of  the 
pyrexia,  in  the  great  majority  of  cases,  is  in  direct 
proportion  to  the  severity  of  the  joint-disease. 
Mild  local  symptoms — that  is,  moderate  pain,  short 
duration  of  symptoms  in  any  given  joint,  and  a 
small  number  of  joints  affected — are  accompanied 
by  moderate  fever,  ranging  from  99°  to  102°  F. 
On  the  other  hand,  severe  local  symptoms — that  is, 
severe  pain,  the  full  development  of  the  several 
signs  in  the  affected  parts,  and  the  simultaneous 
involvement  of  several  joints — are  attended  by  a 
temperature  of  101°  to  104°  F.  In  another,  but 
very  small,  class  of  cases  the  temperature,  whatever 
it  may  have  been  previously,  rises  rapidly  to  an 
alarming  height,  so  as  to  be  entirely  out  of  propor- 
tion to  the  joint-symptoms,  which  either  continue 
as  before,  or  even  disappear.  This  condition  of 
hyperpyrexia  is  regarded  in  the  light  of  a  compli- 
cation, and  as  such  will  be  presently  described. 

The  type  of  the  fever  in  uncomplicated  cases  is 
remittent,  the  thermometer  rising  '25°,  '50°,  or 
I  -0°  F.  in  the  evening.  The  primary  elevation  of 
temperature  at  the  commencement  of  the  disease  is 
somewhat  rapid  ;  the  decline  or  defervescence  is  de- 
cidedly more  gradual,  although  it  is  generally  irre- 
gular, being  almost  invariably  broken  by  temporary 
rises,  or  interrupted  by  the  supervention  of  some 
pyrexial  complication.  Brief  recrudescences  of  fever, 
referable  to  excitement,  exertion  or  neglect  of  the 
primary  alimentary  and  eliminative  functions,  are 
also  common.  The  occurrence  of  a  true  relapse  is 
marked  by  a  return  of  pyrexia,  which  probably  pre- 
sents the  same  general  characters  as  before. 

Profuse  acid  sweats  constitute  one  of  the  charac- 
teristic phenomena  of  acute  rheumatism.  The  brow 
is  covered  with  drops  which  trickle  down  the  face  ; 
and  the  whole  body  perspires  profusely,  and  is 
bathed  in  an  atmosphere  of  wet  steam.  Although 
usually  universal,  the  sweats  may  sometimes  be  un- 
equally distributed.  It  is  doubtful  whether  any 
relation  can  be  traced  between  the  amount  of  per- 
spiration and  the  hour  of  the  day  or  night,  the 
temperature  or  the  pulse  ;  perhaps  it  varies  directly 
with  the  severity  of  the  pain.  The  sweats  continue 
throughout  the  whole  attack,  making  their  appear- 
ance at  an  early  date,  and  disappearing  gradually 
with  the  subsidence  of  the  other  symptoms.  They 
do  not  intermit  in  the  striking  way  of  the  sweats  of 
the  hectic  or  septic  states,  except  towards  the  end 
of  a  severe  protracted  attack,  when  the  patient  is 
greatly  debilitated  ;  but  at  certain  parts  of  the  day 
the  skin  may  be  found  to  be  perspiring  less  freely, 
or  even  to  be  perfectly  dry.  The  sweat  of  acute 
rheumatism  possesses  a  peculiar  sour,  acrid  odour  ; 
and  this  is  so  powerful,  and  pervades  so  thoroughly 
the  neighbourhood  of  the  patient  when  the  blankets 


are  disturbed,  that  the  diagnosis  of  the  disease  can 
frequently  be  made  from  it  alone.  Like  the  sweat 
in  health,  it  is  acid  in  reaction,  rarely  alkaline  from 
decomposition.  No  other  test  can  be  readily  ap- 
plied to  it  clinically.  The  rheumatic  patient  may 
complain  of  the  unpleasant,  but  never  of  the 
'  weakening  '  effect  of  the  perspirations  which  is 
observed  in  hectic  fever  ;  on  the  contrary,  he  may 
describe  them  as  bringing  great  relief  to  the  bodily 
condition.  In  less  acute  cases  the  skin  may  pre- 
sent a  shiny  or  greasy  appearance,  rather  than 
actual  perspiration.  When  the  sweats  are  severe, 
sudamina  make  their  appearance,  especially  about 
the  trunk  ;  and  in  some  cases  the  skin  is  covered 
with  a  profuse  eruption  of  miliaria. 

In  connection  with  the  digestive  system,  the  tongue 
is  found  to  be  covered  with  a  thick,  white,  moist  fur, 
which  varies  closely  with  the  rheumatic  condition, 
and  serves  as  a  ready  evidence  of  the  same.  The 
thickness  of  the  coating  is  sometimes  very  great. 
Occasionally  the  tongue  is  dry  ;  very  rarely  brown, 
baked-looking  or  cracked.  The  sense  of  taste  is, 
in  a  great  measure,  lost  ;  thirst  is  urgent  and 
difficult  to  satisfy  ;  and  the  reaction  of  the  saliva, 
or,  more  correctly,  of  the  fluids  of  the  mouth,  is 
said  to  become  acid.  Appetite  is  lost,  until  the 
disease  begins  to  decline,  when  hunger  returns  very 
early  and  urgently.  Sore-throat  occurs  in  some 
cases  during  the  declared  disease,  but  is  much  less 
common  than  in  the  stage  of  invasion.  Sickness 
is  rarely  present.  Dyspepsia,  attended  by  flatu- 
lence, is  common,  unless  the  most  digestible  food 
only  be  given.  Irregularity  of  the  bowels  is  charac- 
teristic of  acute  rheumatism,  either  constipation  or 
diarrhcea  being  almost  constantly  present  ;  and  the 
two  conditions  frequently  alternate.  Diarrhoea  is 
perhaps  more  common  in  first  than  in  subsequent 
attacks.  The  motions  are  dark  and  foul.  Pains 
in  the  belly  are  by  no  means  rare,  and  are  fre- 
quently connected  with  diarrhcea,  but  they  occur 
also  in  constipation  ;  and  at  times  they  are  accom- 
panied by  attacks  of  distressing  flatulence. 

The  frequency  of  the  respirations  in  simple 
articular  rheumatism  is  somewhat  increased  ;  slight 
cough  is  occasionally  present  ;  and  under  these 
circumstances  a  few  dry  rhonchi  may  be  heard  over 
the  chest.  On  the  other  hand,  respiratory  aftections 
may  be  of  a  serious  and  even  fatal  character,  and 
will  be  considered  in  their  proper  place. 

Throughout  an  attack  of  acute  rheumatism  the 
urine  is  scanty,  high-coloured  and  strongly  acid  ; 
and  it  deposits  a  quantity  of  urates.  Temporary 
albuminuria  is  not  uncommon.  Quantitatively 
examined,  the  urine  is  found  to  contain  an  actual 
excess  of  urea,  and  a  considerable  (but  probably 
only  a  relative)  excess  of  uric  acid,  sulphates  and 
colouring-matter  (see  Spectroscope  in  Medi- 
cine) ;  the  water  is  below  the  normal  amount  ; 
and  the  chlorides  are  diminished,  although  less  so 
than  in  pneumonia.  Lactic  acid  has  never  been 
found  in  excess.  Any  marked  departure  from 
these  characters  of  the  urine,  especially  in  the  ap- 
pearance of  more  than  a  passing  trace  of  albumen, 
is  to  be  considered  as  a  complication  of  the  rheu- 
matism. 

As  a  rule  the  nervous  system  is  but  little  dis- 
ordered in  acute  rheumatism.  Consciousness  and 
clearness  of  intellect  are  preserved  throughout. 
Delirium  is  very  uncommon  ;  and  when  either 
delirium  or  stupor  supervenes,  it  will  generally  be 
found  that,  apart  from  complications  or  the  action 
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of  impure  salicylates,  the  temperature  has  risen  to 
an  excessive  height.  Very  rarely  the  pyrexia  re- 
mains moderate  in  these  circumstances,  and  such 
cases  have  been  described  by  the  name  of  '  cerebral 
rheumatism.'  There  is  generally  great  distress  of 
mind  in  acute  rheumatism  ;  and,  in  other  than  first 
attacks,  the  previous  experience  of  its  severe  and 
uncertain  course  and  dangers,  and  the  recollection 
of  the  pains  and  other  sources  of  bodily  discomfort, 
greatly  affect  the  patient,  and  produce  an  amount 
of  anxiety  which  is  almost  characteristic  of  the 
disease.  Sleep  is  either  impossible,  or  at  best  is 
constantly  broken  and  unrefreshing,  when  the  pain 
is  severe. 

The  expression  of  the  suiTerer  from  this  disease 
calls  for  brief  notice.  The  debility  or  prostration, 
which  forms  an  important  element  of  fever  from 
whatever  cause,  is  present  in  acute  rheumatism,  but 
it  is  in  great  measure  obscured  by  the  expression 
referable  to  pain,  and  by  the  effort  to  preserve  an 
easy  position.  Towards  the  end  of  an  attack,  when 
pain  is  subsiding  and  movement  is  comparatively 
easy,  the  patient  and  the  practitioner  begin  to 
appreciate  the  degree  to  which  the  bodily  weight 
and  strength,  and  the  richness  of  the  blood,  have 
been  reduced.  This  loss  is  always  great,  and  is 
sometimes  extreme,  varying,  of  course,  with  the 
severity  and  duration  of  the  disease. 

Cardiac  AfTections.  — These  are  by  far  the 
most  frequent  and  important  visceral  manifestations 
of  rheumatism,  being  present  in  no  fewer  than 
50  per  cent,  of  all  cases.  The  percentage  of  acute 
cardiac  disease  is,  however,  less  than  this — almost 
certainly  about  one-third,  the  remaining  cases  being 
chronic,  or  chronic  and  acute  cardiac  disease  com- 
bined. These  numbers  refer  only  to  structural 
disease  of  the  heart,  namely,  simple  or  ulcerative 
endocarditis,  myocarditis,  pericarditis,  and  the 
effects  of  these,  singly  or  in  combination.  But, 
besides  inflammatory  affections,  there  occur  acute 
dilatation  and  functional  disorders  of  the  heart, 
characterised  chiefly  by  palpitation,  cardiac  distress 
and  the  presence  of  various  abnormal  physical 
signs.  According  to  some  observers,  the  latter 
class  are  of  as  frequent  occurrence  as  the  former. 
It  is  probable  that  the  evanescent  cardiac  murmurs 
by  which  they  are  recognised  are  produced  either 
by  acute  dilatation  of  the  ventricle,  or  by  small 
vegetative  growths  on  the  valves  which  afterwards 
disappear.  When  the  heart  is  sound  the  pulse  is 
regular,  80  to  120,  large,  sometimes  hard,  more  fre- 
quently soft  or  even  dicrotic  ;  but  it  naturally  varies 
much  with  the  severity  and  stage  of  the  disease. 

The  circti7nsia7ices  under  which  cardiac  involve- 
ment most  frequently  makes  its  appearance  in  acute 
rheumatism  are — first,  and  specially,  early  age, 
rheumatic  children  rarely  escaping  disease  of  the 
heart,  youths  seldom,  and  the  liability  rapidly 
diminishing  after  the  thirtieth  year ;  secondly, 
severity  of  the  rheumatic  attack — with  which  the 
liability  to  cardiac  affections  increases  directly — 
in  the  adult  ;  thirdly,  the  female  sex — women  being 
more  subject  to  rheumatic  disease  of  the  heart  than 
men  ;  and,  fourthly,  neglect  of  proper  treatment 
during  and  after  the  attack. 

The  time  of  appearance  of  cardiac  symptoms  has 
been  variously  stated  by  different  observers.  As  a 
matter  of  fact,  they  are  generally  discovered  when 
the  patient  comes  under  observation  ;  they  cer- 
tainly begin  most  frequently  in  the  first  week  of 
illness  ;  but  they  by  no  means  uncommonly  make 


their  appearance  in  the  second  week,  and  may  occur 
at  any  period. 

Inflammation  of  the  heart  and  pericardium  are 
fully  described  under  their  appropriate  headings 
{see  Heart,  Inflammation  of;  and  Pericardium, 
Diseases  of).  The  influence  of  the  presence  of 
these  and  other  cardiac  lesions  on  the  course  and 
prognosis  of  acute  rheumatism  is  so  important  as 
to  alter  the  whole  aspect  of  the  case,  and  to  prove 
the  chief  cause  of  anxiety.  Affections  of  the  heart 
are  by  far  the  most  common  cause  of  death  from 
rheumatism,  immediate  and  remote  ;  and  even  if 
they  do  not  prove  fatal,  they  constitute  the  most 
distressing  of  the  remote  effects  of  the  disease. 
Rheumatic  dilatation  and  inflammation  of  the  heart 
in  children,  like  the  arthritis  in  these  subjects,  are 
often  slight  at  first,  and  are  therefore  liable  to  be 
overlooked  or  disregarded  ;  but  they  are  processes 
which — partly,  no  doubt,  in  consequence  of  this 
circumstance — may  lead  to  grave  disease. 

Respiratory  Affections. — Diseases  of  the 
respiratory  organs  have  been  variously  stated  to 
occur  in  from  one  in  every  six  to  one  in  every  six- 
teen cases  of  acute  rheumatism  ;  and  in  the  larger 
proportion  of  immediately  fatal  cases  they  are  the 
direct  cause  of  death — frequently  in  association  with 
endocarditis  and  pericarditis.  The  most  common 
is  pleuro-pneumonia  ;  pleurisy  alone  the  next  ;  then 
pneumonia  ;  severe  bronchitis,  pulmonary  conges- 
tion and  laryngitis  are  more  rare.  They  may  pro- 
bably occur  at  any  period  of  the  rheumatic  attack  ; 
but  the  gravest  forms  will  necessarily  appear  to- 
wards the  termination,  for  the  obvious  reason  that 
they  so  frequently  prove  fatal.  The  supervention 
of  acute  respiratory  diseases  is,  as  a  rule,  easily  re- 
cognised by  the  appearance  of  their  several  sym- 
ptoms and  signs. 

Affections  of  Serous  Cavities.  — Rheumatic 
pleurisy  and  pericarditis  have  been  referred  to; 
Rheumatic  peritonitis  is  a  very  rare  but  a  real 
disease.  Rheumatic  '  orchitis,'  or  inflammation  of 
the  tunica  vaginalis,  is  occasionally  met  with. 

Tonsillitis. — This,  in  different  forms  and  de- 
grees, is  a  common  rheumatic  manifestation.  It  may 
accompany  the  arthritis  ;  or  precede  it  by  hours, 
days,  or  weeks  ;  or  be  associated  with  acute  endo- 
or  peri-carditis,  which  proceeds  to  chronic  cardiac 
disease,  while  the  joints  escape. 

Chorea. — Chorea  bears  an  intimate  relation  to 
acute  rheumatism  (see  Chorea).  Occasionally  it 
appears  in  the  course  of  an  attack  ;  and  choreic 
twitchings  may  thus  be  the  prominent  symptoms 
during  the  first  days  of  the  illness,  especially  in 
children. 

Cutaneous  Affections. — In  a  small  propor- 
tion of  instances,  acute  rheumatism,  or  a  condition 
which  practically  cannot  be  distinguished  from  itj 
is  associated  with  erythema.  Sometimes  the  arthritic 
symptoms  are  the  first  to  appear,  sometimes  the 
skin-affection,  and  the  two  conditions,  or  the  ery- 
thema alone,  are  further  associated  with  some  of  the 
visceral  affections  already  mentioned.  Urticaria  is 
less  frequently  seen  in  the  same  connections.  A 
remarkable  condition,  in  which  arthritic  symptoms 
are  associated  with  purpura,  haemorrhages,  vascular 
thromboses,  and  possibly  ulcerative  endocarditis 
and  its  complications,  is  known  as  peliosis  rheii- 
matica,  or  purpura  rheumatica,  but  does  not  appear 
to  be  true  rheumatism.  Sudamina  and  miliaria 
have  been  already  noticed.  See  Erythema; 
Purpura  ;  and  Urticaria. 
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Varieties. — The  description  just  given  applies 
to  a  fully  developed  attack  of  acute  rheumatism. 
It  is  only  a  minority  of  cases,  however,  that  are  of 
this  nature.  Occasionally  the  symptoms  are  very 
mild  or  the  attack  is  very  short,  in  which  event  the 
rheumatism  is  said  to  be  subacute.  In  another 
variety  or  '  type  '  of  the  disease,  which  is  common 
in  children,  the  articular  manifestations  are  insigni- 
iicant  or  even  '  latent,'  but  the  cardiac,  pleuritic  and 
other  manifestations  are  severely  marked,  and  the 
rheumatic  process  is  peculiarly  protracted  in  the 
form  of  relapses  and  recurrences.  These  departures 
from  the  'typical'  course  of  acute  rheumatism,  as 
it  is  called,  will  now  be  considered. 

Subacute  Rheumatism.  -  Under  the  name  of 
subacute  rheumatism  are  comprised  a  variety  of 
cases  of  the  disease,  which,  while  of  comparatively 
little  severity,  exhibit  the  greatest  possible  difter- 
ences  in  their  other  clinical  characters.  Several 
well-marked  groups  of  these  may  be  distinguished, 
and  demand  separate  consideration. 

The  first  group  of  subacute  cases  is  one  in  which 
the  duration  of  the  disease  is  unusually  short — pro- 
bably from  one  to  three  days.  The  number  of 
joints  affected  is  very  small  ;  and  the  general  sym- 
ptoms appear  to  be  arrested  before  attaining  any 
considerable  severity.  In  a  second  group  of  sub- 
acute cases,  after  e.xceedingly  mild  invasion-sym- 
ptoms, a  single  joint  only  is  attacked,  with  little 
pyrexia,  while  the  skin  presents  a  shiny  or  oily 
dampness  rather  than  true  perspiration.  The 
rheumatism  disappears  in  a  few  days  ;  or  it  shortly 
relapses  in  the  same  or  in  some  other  joint.  This 
form  of  subacute  rheumatism  may  be  difficult  to 
diagnose  from  gout.  Widely  different  from  the 
foregoing  is  another  and  the  most  common  variety 
of  subacute  rheumatism.  Such  are  many  of  the 
recurrent  cases  of  the  disease,  and  of  the  instances 
of  first  attacks  in  old  subjects.  It  may  be  stated 
broadly  that  the  first  attack,  or  first  and  second 
attacks,  of  rheumatism  are  more  severe  than  sub- 
sequent ones  ;  that  the  severity  diminishes  with 
each  recurrence  of  the  disease  ;  and  that  persons 
attacked  for  the  first  time  after  middle  life  suffer 
less  than  younger  subjects.  In  all  these  cases,  the 
phenomena  connected  with  the  joints,  and  the 
general  symptoms,  including  the  pyrexia  and  the 
sweats,  are  mild  in  degree,  although  by  no  means 
of  short  duration.  In  recurrent  cases  the  patients 
are  frequently  the  subjects  of  chronic  heart-disease, 
in  whom  exposure  to  some  of  the  determining  con- 
ditions of  rheumatism  has  lighted  up  fresh  endo- 
and  peri-carditis,  and  therewith  moderate  fever 
and  subacute  rheumatism  of  the  joints.  The 
anxiety  of  the  practitioner  will  be  confined  to  the 
condition  of  the  heart  ;  but  during  the  progress  of 
the  complaint,  joint  after  joint  may  become  pain- 
ful, tender,  slightly  swollen  and  red. 

Acute  Rheumatism  in  Children. — In  chil- 
dren and  young  adolescents  acute  rheumatism  pos- 
sesses clinical  characters  so  different  in  many  re- 
spects from  those  just  described  in  adults,  as  to  be 
readily  overlooked  or  mistaken  for  other  diseases, 
even  by  the  medical  attendant.  First,  the  sym- 
ptoms and  signs  connected  with  the  joints  are 
relatively  mild  and  may  be  entirely  latent,  and  the 
diagnosis  is  only  made  on  the  discovery  of  acute 
cardiac  disease.  The  patient  is  slightly  feverish, 
and  may  or  may  not  complain  of  pain  and  tender- 
ness in  the  limbs,  and  of  sore  throat  ;  moderate 
swelling  of  the  affected  joints  passes  unheeded  ; 


the  pains  are  either  entirely  disregarded  or  referred 
to  'growing,'  to  influenza  or  to  '  a  cold  ;  '  and  the- 
sweats  are  much  less  profuse  or  entirely  wanting. 
Secondly,  acute  rheumatism  in  these  young  subjects 
often  conmiences  elsewhere  than  in  the  joints — 
with  sore  throat,  erythema,  pleurisy,  or  pneumonia, 
or  with  chorea.  In  the  next  place,  while  the 
disease  in  children  presents  these  mild  characters, 
the  proportion  of  cases  in  which  it  is  accompanied 
by  acute  cardiac  disease — myo-,  endo-,  and  peri- 
carditis— is  comparatively  large,  a  fact  which  greatly 
increases  the  necessity  for  an  early  diagnosis.  This 
is  accomplished  liy  making  it  a  rule  of  practice  to 
examine  the  heart  and  lungs  physically  in  every 
case  of  febrile  disease  in  the  child,  and  that  not  once 
only  but  repeatedly  ;  and  at  the  same  time  to  note 
with  particular  attention  the  colour  and  expression 
of  the  child's  face,  the  posture  and  the  frequency 
and  type  of  respiration.  In  addition  to  these  and 
the  discovery  of  the  physical  signs  of  acute  inflam- 
mation or  dilatation  of  the  heart,  important  evi- 
dences of  rheumatism  in  children  are  the  signs  of 
chronic  valvular  disease — the  result  of  a  previous 
attack,  the  existence  of  nodules,  the  family  history, 
and  the  effect  of  salicylates.  Lastly,  acute  rheu- 
matism in  children  exhibits  an  exceptional  liability 
to  relapse  on  the  slightest  departure  from  the  rules 
of  strict  treatment  and  general  management  in  the 
way  of  excitement,  movement,  or  premature  in- 
dulgence in  solid  food.  Relapse  takes  the  same 
irregular  forms  as  the  primary  attack  :  fresh  cardiac 
or  pericardial  trouble,  pleurisy  with  effusion— par- 
ticularly on  the  left  side,  erythema,  tonsillitis, 
crops  of  nodules,  chorea  ;  and  thus  cases  may  be 
protracted  for  many  months  on  end,  with  the  further 
unfortunate  disposition  to  recur  in  some  form  or 
other  during  the  next  few  years,  which  in  these 
subjects  deserve  the  name  of  the  'rheumatic  age.' 

Complications. — Hyperpyrexia  is  one  of  the 
most  alarming  complications  of  acute  rheumatism, 
but  happily  one  of  the  most  rare.  The  condition 
is  fully  described  in  another  article  [see  Fever  ; 
and  Temperature).  It  may  occur  at  any  period 
of  the  disease  ;  generally  when  the  symptoms  are 
fully  developed  ;  but  even  during  convalescence. 
The  principal  indications  of  the  approach  of  hyper- 
pyrexia, which  it  is  of  the  last  importance  to  recog- 
nise, are  flushing  of  the  face  ;  brightness  and  rest- 
lessness of  the  eyes  ;  an  eager,  excited  expression 
and  behaviour  ;  disappearance  of  pain  and  swelling 
from  the  joints,  and  arrest  of  the  perspirations  ; 
delirium  ;  and  increase  of  the  general  symptoms  of 
fever.  On  the  occurrence  of  any  of  these  symptoms 
in  an  otherwise  uncomplicated  case  of  acute  rheu- 
matism, the  temperature  should  be  taken  at  once, 
and  the  observation  repeated  every  half-hour.  If 
the  body- heat  prove  to  be  over  103°  F.,  and  to 
be  still  rising,  measures  must  be  immediately 
adopted  to  prevent  the  hyperpyrexia  which  is  cer- 
tainly threatening. 

The  reputed  frequency  of  nervous  complications 
has  been  greatly  reduced  since  the  discovery  that 
the  majority  of  the  cases  of  so-called  '  cerebral 
rheumatism  '  and  '  rheumatic  meningitis  '  are  really 
instances  of  hyperpyrexia.  These  cases  being  ex- 
cluded, the  frequency  of  cerebral  disturbance,  in 
otherwise  uncomplicated  rheumatism,  is  not  greater 
than  in  other  pyrexial  diseases.  Cerebral  embolism 
may  occur  from  endocarditis  ;  meningitis  is  very 
rarely  observed  ;  insanity  has  been  described  in 
connection  with  acute  rheumatism  (see  Mania). 
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Delirium  tremens  occasionally  supervenes  when 
there  is  a  history  of  alcoholism.  Other  causes  of 
delirium  in  acute  rheumatism  are  pericarditis  and 
the  salicylates. 

AlhHininuria  does  not  occur  in  more  than  \  or 
I  per  cent,  of  all  cases  of  acute  rheumatism  ;  and 
the  so-called  '  rheumatic  nephritis  '  has  probably  no 
real  existence.  The  frequency  of  albuminuria  is  not 
greater  than  can  be  accounted  for  by  the  presence 
of  pyrexia,  by  renal  embolism,  by  the  probable  exist- 
ence of  chronic  cardiac  and  renal  disease,  and  by  the 
possible  association  of  scarlatina. 

When  acute  rheumatism  attacks  a  subject  of  the 
gouty  diathesis,  its  symptoms  may  be  considerably 
modified.  The  pain,  swelling,  and  selection  of 
particular  joints  have  all  a  gouty  character  more  or 
less  ;  and  while  the  disease  is  more  amenable  to 
treatment  directed  against  the  gout,  it  has  pos- 
sibly a  greater  tendency  to  lapse  into  a  chronic 
affection  of  the  smaller  joints. 

Scarlatina  may  be  contracted  in  the  course  of 
acute  rheumatism,  or  during  convalescence.  The 
occurrence  of  rheumatism  as  a  complication  or 
sequela  of  scarlatina — a  much  more  frequent  and 
important  association — is  discussed  under  Scarlet 
Fever.  The  two  diseases  may  mutually  predis- 
pose to  each  other,  by  lowering  the  general  health 
and  increasing  the  liability  to  chill  ;  but  some 
authorities  hold  that  the  ordinary  complications  of 
scarlatina,  as  well  as  the  arthritis,  such  as  serous 
inflammations  and  nephritis,  are  essentially  rheu- 
matic. 

Course,  Duration,  Terminations  and  Se- 
quelae.— The  course  of  acute  rheumatism  is  in- 
definite. The  natural  duration  under  expectant 
treatment  is  about  three  weeks.  The  average  dura- 
tion of  acute  symptoms  under  the  same  treatment 
has  been  estimated  at  nine  days  ;  it  is  rather  less 
under  certain  other  methods  of  treatment  ;  and  it 
is  much  prolonged  by  neglect.  The  entire  duration 
of  an  attack  is  much  greater  than  this,  and  neces- 
sarily less  definite,  namely,  two  to  six  or  even  ten 
weeks  ;  and,  speaking  broadly,  it  increases  with 
the  age  of  the  patient,  up  to  middle  age. 

The  patient  being  convalescent,  a  relapse  of  the 
disease  by  no  means  uncommonly  occurs,  after  a 
few  days  or  weeks.  The  fresh  rheumatism  may 
attain  any  degree,  from  a  slight  swelling,  redness 
and  pain  of  a  single  joint,  to  a  combination  of  the 
various  symptoms,  as  severe  as  the  first,  or  possibly 
more  so,  associated  with  fresh  visceral  manifesta- 
tions. Occasionally  two  or  more  relapses  may 
occur. 

Convalescence  is  generally  protracted  (before  the 
health  is  perfectly  restored)  ;  and  it  is  very  common 
to  hear  persons  who  have  suffered  from  acute  rheu- 
matism give  three  or  four  months  as  the  time  they 
were  'ill.'  Convalescence  is  accompanied  by  de- 
squamation involving  the  hands  and  feet,  and  per- 
haps the  body  generall)'.  It  is  usually  marked  by 
obstinate  anaemia.  In  many  cases  stiffness,  pain  and 
weakness  continue  indefinitely  in  the  joints  and 
neighbouring  muscles.  Nodules  may  remain  for 
months. 

In  children,  as  described,  the  disease  sometimes 
assumes  an  obstinately  recurrent  type,  further  dila- 
tation or  inflammation  of  the  heart,  pleurisy,  fresh 
nodules  and  possibly  chorea  making  their  appear- 
ance in  various  associations,  and  frequently  leading 
to  a  fatal  result. 

The  great  majority  of  cases  of  acute  rheumatism 


ultimately  end  in  recovery,  the  proportion  of  deaths  ^  ■ 

as  the  immediate  result  of  an  attack  being  only  I 

about  4  per  cent.    On  the  other  hand,  a  large  I  'S' 

number  of  persons  suffer  from  remote  effects  of  the  I  8" 

disease,  many  of  which  are  not  only  distressing  but  I  'ki 

likely  to  lead  to  death.    Of  the  immediately  fatal  I  P 

cases,  the  larger  proportion  terminate  in  the  first  I  >s 

or  second  weeks,  and  are  associated  with,  if  not  I  's 

actually  due  to,  acute  disease  of  the  respiratory  I  bl 

organs.    The  fatal  cases  which  present  cardiac  dis-  I 

ease,  especially  acute  pericarditis,  are  scarcely  less  I  c" 

numerous.    Altogether  it  may  be  said  that  from  a  I  *l 

half  to  three-fourths  of  all  cases  of  death  during  I  to 

acute  rheumatism  are  referable  to  acute  cardiac  and  I  sfi 

pulmonary  disease,  either  separately  or  combined.  I  set 

It  is  doubtful  whether  any  patient  dies  from  exces-  I  lit 

sive  pain,  pyrexia,  sweating  and  consequent  ex-  I  1' 

haustion.    Hyperpyrexia  is  the  most  common  cause  I  tint 

of  death  next  to  pulmonary  and  cardiac  affections.  I  Ati 

In  a  small  number   of  cases,  meningitis,  acute  I  fa 

alcoholism  and  other  complications  lead  to  a  fatal  I  llro 

termination.  H  llie 

The  remote  conseque7ices  of  acute  rheumatism  are,  I  bi 

on  the  whole,  more  serious  than  the  immediate  I  iitei 

effects.    In  a  few  instances  the  disease  leaves  be-  Idle: 

hind  it  a  condition  of  joints  which  passes  into  I W; 

'  chronic  rheumatism  '  or  '  rheumatoid  arthritis.  'A  I  ^ 

far  more  common  effect  is  valvular  disease  of  the  Isetoi 

heart,  which  is  referable  in  the  majority  of  instances  Itfi 

to  acute  endocarditis  occurring  as  a  complication  of  luii 

rheumatism.   It  is  impossible  to  estimate  the  number  I  aiil 

of  cases  of  disease  of  the  lungs,  vessels,  brain,  I  tail 

kidneys  and  other  organs,  which,  in  their  turn,  are  la 

caused  by  such  heart-disease.    It  is  not  probable  ^knU 

that  the  vessels  suffer  directly  from  the  effects  of  Idlt 

rheumatism.    When,'  in  addition  to  these  effects,  loj's 

we  consider  the  debility,  emaciation  and  anstmia  lUi 

which  it  induces,  the  remote  effects  of  pneumonia  H|iiil 

and  pleurisy,  of  chorea,  and  of  the  other  less  common  I  m 

complications  of  rheumatism,  as  well  as  the  liability  Hlice 

to  a  return  of  the  disease  and  its  complications,  ■jjiil: 

it  is  difficult  to  exaggerate  the  seriousness  of  the  Hiti 

ultimate  results  of  this  malady.     See  also  Tabes  Bikt 

Dorsalis.  flinj 

Pathology. — The  pathology  of  acute  rheuma-  Hda 

tism  is  still  obscure,  and  in  the  present  article  it  Hioii 

will  be  sufficient  to  enumerate  the  principal  theories  Hldoi 

that  have  been  advanced  respecting  its  nature.    It  Hta 

was  suggested  that  lactic  acid  accumulates  in  the  Hlii 

body,  and  that  the  symptoms  are  directly  referable  Hj] 

to  the  action  of  this  poison  upon  the  system  (Prout,  Hiln 

Todd,  Richardson).     Other  authorities  (Canstatt,  Htil 

Seitz)  believed  that  chill  of  the  peripheral  parts  of  Him 

the  body,  especially  of  the  skin  and  joints,  causes  H  \ 

disturbance  of  corresponding  parts  of  the  central  Ht'ig 

nervous  system,  and  that  this  gives  rise  to  pain  and  Hisc 

vaso-motor  (?)  or  trophic  changes  of  the  same  peri-  Hit}; 

pheral  parts,  and  to  fever.    A  third  view  was  a  Hktio 

combination  of  the  two  preceding  :  that  chill  causes  Hiliij 

accumulation  or  retention  of  lactic  acid  ;  that  this  Httg 

acts  on  the  central  nervous  system  ;  and  that  the  Hiui, 

disordered  nervous  centres  react  upon  the  joints  and  j 

other  parts  (Senator).  Fuller  and  Latham  put  the  Hpi; 
relation  somewhat  differently,  maintaining  that  chill 

disturbs  the  nervous  system  ;  that  this   disturbs  H  ], 

metabolism  generally;  and  that  lactic  or  uric  acid  ^^ftn 
or  both  are  retained,  and  act  as  poisons.  Bastian 

(see  Neuritis,  Multiple)  has  suggested  that,  as  Wki\ 

the  result  of  chill,  some  poisonous  product  is  formed  .^liiij 

within  the  system,  which,  according  to  individual  Wmiy 

proclivity  or  the  nature  of  the  products  engendered,  II  ii 
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excites  acute  articular  affection,  or  multiple  neur- 
itis, or  acute  spinal  paralysis.  A  number  of  years 
ago  it  was  suggested  by  Heter  that  rheumatism  ori- 
ginates with  the  entrance  of  micro-organisms  into 
the  system  ;  that  endocarditis  results  ;  and  that  the 
joint-symptoms  are  secondary  to  this,  and  embolic, 
as  in  pyremia.  Certainly  the  present  trend  of  opinion 
is  that  the  disease  is  due  lo  the  presence  in  the 
blood  of  a  micro-organism  or  a  variety  of  micro- 
organisms (SalisVniry,  Immermann).  These  may 
enter  the  body  by  the  tonsils  or  other  channel, 
whereupon  their  morbid  activity  may  be  confined 
to  the  lymphatic  system,  particularly  the  serous  and 
synovial  cavities  (Mantle).  Once  admitted  they 
act  specifically  on  the  blood  and  different  viscera, 
as  do  the  causes  of  other  acute  infectious  diseases. 

Without  criticising  these  theories,  we  may  con- 
clude that,  while  the  true  pathology  of  acute 
rheumatism  is  still  unsettled,  the  most  promising 
directions  from  which  we  may  e.xpect  light  to  be 
thrown  upon  it  are,  first,  bacteriology  ;  secondly, 
the  actions  of  organic  poisons,  whether  introduced 
from  without,  or  produced  within  the  body  as  the 
intermediate  products  of  nutrition  ;  and,  thirdly, 
the  intimate  relation  of  the  nervous  system  to  the 
body-heat,  to  the  skin  and  to  nutrition. 

The  pathological  relations  of  the  visceral  and 
serous  affections  and  of  the  different  complications 
of  acute  rheumatism  are  very  various.  The  largest 
and  by  far  the  most  important  group,  comprising 
cardiac  inflammations,  pneumonia,  pleurisy,  peri- 
tonitis, erythema  nodosum,  chorea  and  meningitis, 
can  only  be  described  as  having  an  intimate  genetic 
relation  to  rheumatism,  that  is,  as  being  a  real  part 
of  the  disease.  This  relation  is  indicated  in  many 
ways,  such  as  the  frequency  of  their  occurrence 
during  an  attack  of  articular  rheumatism  ;  the  com- 
parative infrequency  of  certain  of  them  in  any  other 
connection  ;  the  manifest  analogy  that  exists  be- 
tween the  parts  affected  in  some  of  them  and  the 
joints  ;  the  direct  increase  of  their  frequency  with 
the  intensity  of  the  general  rheumatic  symptoms, 
that  is,  of  the  cause  of  the  disease  ;  the  transient 
and  migratory  character  which  they  may  present, 
alternating  as  they  sometimes  do  with  each  other 
and  with  the  arthritis  ;  their  occasional  occurrence 
before  the  joint-symptoms,  or  even  without  them, 
constituting  acute  rheumatism  without  arthritis  ; 
their  appearance  in  the  person  of  a  blood-relation 
of  a  rheumatic  subject  ;  their  amenability  to  anti- 
rheumatic treatment  ;  and,  lastly,  their  occurrence 
in  the  course  of  acute  rheumatism  as  a  part  only  of 
a  manifestly  general  disease. 

The  complications  of  acute  rheumatism  in  the 
more  correct  sense  of  the  term  include  certain 
effects  of  it,  such  as  albuminuria,  hyperpyrexia  and 
mental  disorder  ;  scarlatina,  dysentery  and  profuse 
haemorrhages,  which  are  perhaps  related  to  it 
letiologically  ;  and  lastly,  bronchitis  and  delirium 
tremens,  which  are  to  be  considered  as  merely 
concomitant  or  intercnn-ent  conditions. 

Diagnosis.  —  Although  acute  rheumatism  can 
generally  be  easily  recognised,  its  diagnosis  is  some- 
times a  matter  of  the  greatest  difficulty. 

In  the  stage  of  invasion,  it  is  most  readily  con- 
founded with  the  acute  specific  fevers,  including 
influenza  and  catarrh,  in  which  pyrexia  and  aching 
of  the  limbs  are  prominent  symptoms,  and  which 
indeed  at  times  are  complicated  with  rheumatism. 
If  sore-throat  be  comparatively  well-marked,  and 
tlie  development  of  the  joint-affection  slow,  the 


practitioner  may  be  led  to  diagnose  tonsillitis  or 
simple  catarrh  instead  of  rheumatism,  and  to  make 
hght  of  a  complaint  which  is  about  to  develop  into 
a  serious  disease.  In  every  doubtful  case  a  certain 
number  of  facts  should  be  kept  clearly  in  view, 
namely,  the  history  of  the  attack  ;  the  possible 
occurrence  of  previous  attacks  of  rheumatism  ;  the 
family  history  ;  the  absence  of  symptoms  charac- 
teristic of  other  diseases,  such  as  eruptions  or 
coryza  ;  the  development  of  pain  or  tenderness  in  a 
definite  joint,  and  of  acid  sweats  ;  and,  most  im- 
portant of  all,  the  discovery  of  the  signs  of  in- 
flammation of  the  heart. 

In  the  second  or  declared  stage,  when  one  or 
more  joints  are  involved,  an  entirely  different  group 
of  diseases  have  to  be  diagnosed  from  rheumatism, 
namely,  gout,  '  rheumatoid  arthritis,'  gonorrhoeal 
arthritis,  pyjemia,  glanders,  and  acute  synovitis  or 
arthritis  of  traumatic  or  diathetic  origin.  In  doubt- 
ful cases  the  characteristic  phenomena  of  rheumatism 
must  be  kept  clearly  in  mind,  especially  the  tran- 
sient and  erratic  course  of  the  arthritic  symptoms, 
and  the  probable  presence  of  cardiac  complications. 

Acute  gotit  may  generally  be  diagnosed  by  the 
sudden  invasion  at  night  of  a  single  joint — probably 
the  great  toe,  in  a  man  of  middle  or  advanced  age  ; 
by  the  severity  of  the  pain,  which  is  relieved  by  the 
occurrence  of  a  characteristic  swelling  of  the  part  ; 
by  the  history  of  previous  attacks  of  the  same  de- 
scription ;  by  the  insignificant  amount  of  constitu- 
tional disturbance  attending  the  arthritis  ;  and  by 
the  strict  localisation  of  tenderness,  as  compared 
with  swelling,  when  the  acme  is  passed.  The 
discovery  of  uric  acid  in  the  serum  will  settle 
definitely  the  diagnosis  of  gout  (p.  604). 

Pyicinia  is  usually  associated  with  an  injury  or 
pre-existing  surgical  disease  which  simplifies  the 
diagnosis.  Rigors  are  the  rule,  while  they  are  the 
exception  in  rheumatism-;  the  fever  has  a  deeply 
remittent  or  intermittent  character  ;  the  sweats  are 
distinctly  intermittent  ;  the  arthritis  is  neither  tran- 
sient nor  migratory,  but  may  advance  to  suppuration 
of  the  joints  ;  and  symptoms  of  blood-poisoning, 
splenic  enlargement,  phlebitis  and  extensive  and 
multiple  visceral  disease  shortly  supervene.  Still  it 
is  a  fact,  which  cannot  be  insisted  upon  too  strongly, 
that  cases  of  pysmia  are  frequently  mistaken  at  first 
for  acute  rheumatism. 

Gonorrhiral  arthritis  may  be  recognised  by  being 
persistent,  whether  one  or  more  joints  be  involved  ; 
by  the  type  and  degree  of  the  pyrexia,  which  is  not 
controlled  by  salicylates  ;  by  the  absence  of  cardiac 
complications  as  a  rule  ;  by  the  presence  of  con- 
junctivitis ;  and,  most  certainly  of  all,  by  the  co- 
existence of  a  urethral  discharge,  containing  the 
gonococcus.    See  GoNORRHOiAL  Arthritis. 

Chronic  rhetitnatoid  arthritis  may  be  distin- 
guished by  the  characteristic  deformities  of  the 
joints,  but  first  attacks  are  readily  confounded  with 
acute  rheumatism. 

For  the  diagnosis  of  glanders,  see  Glanders. 

Ordinary  synovitis  is  rarely  multiple.  It  is  per- 
sistent and  not  migratory,  and  has  an  appreciable 
cause,  whether  traumatic  or  diathetic.  Joints, 
Diseases  of. 

The  numerous  difficulties  which  beset  the  dia- 
gnosis of  subacute  rheumatism  and  of  acute  rheu- 
matism in  children,  have  already  been  sufficiently 
dwelt  upon. 

Prognosis. — In  a  disease  which  runs  so  uncer- 
tain a  course,  and  which  may  include  such  a  variet} 
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of  dangers,  the  prognosis  is  necessarily  most  uncer- 
tain. The  proportion  of  fatal  cases,  and  of  cardiac 
affections,  and  the  average  duration  of  an  attack, 
can  easily  be  stated  ;  but  in  a  given  case  there  is  at 
first  no  positive  means  of  foretelling  what  course  the 
disease  will  run  in  any  one  of  these  respects.  The 
prognosis  must  be  specially  guarded  in  persons 
worn  out  by  mental  or  physical  overwork  or 
anxiety  ;  in  young  women  of  full  flabby  habit,  with 
tendency  to  anremia  and  disturbance  of  the  uterus, 
stomach  and  circulation  ;  and  in  women  after  de- 
livery— all  subjects  in  whom  cardiac  inflammation 
and  failure,  and  pulmonary  invasion,  are  to  be  ap- 
prehended. Ill-declared  '  weak  '  symptoms  con- 
nected with  the  joints,  indicating  that  the  bodily 
strength  and  power  of  resistance  are  low,  are  less 
favourable  than  well-pronounced  '  honest '  pains 
and  a  warm  sweating  skin,  which  generally  point  to 
a  favourable  termination  as  regards  life.  It  must, 
however,  be  observed  that  the  risk  of  visceral  in- 
volvement in  some  degree  increases  with  the  seve- 
rity of  the  local  symptoms.  The  probability  of 
cardiac  invasion  decidedly  declines  after  the  first 
week,  but  the  possibility  continues  as  long  as  fresh 
joints  are  being  invaded.  Rheumatism  of  the  joints 
may  be  expected,  on  the  whole,  to  run  a  mild 
course  in  children,  but  it  must  not  be  forgotten  that 
the  course  of  it  may  be  protracted  by  the  occurrence 
of  relapses  and  recurrences  ;  and  that  the  danger  of 
cardiac  disease  is  very  great.  In  old  subjects  it 
may  be  safely  assumed  that  acute  rheumatism  will 
end  favourably.  The  supervention  of  pneumonia 
or  pleuro-pneumonia,  especially  in  association  with 
cardiac  disease,  or  of  hyperpyrexia,  should  cause 
anxiety,  as  immediately  threatening  life.  The 
prognostic  significance  of  nodules  is  important. 
Remote  danger  from  acute  rheumatism  is  chiefly  to 
be  estimated  by  the  occurrence  of  heart-disease,  and 
by  the  form  that  it  takes  ;  and  the  liability  to  re- 
currence with  fresh  cardiac  lesions  must  never  be 
forgotten. 

Treatment.  —  In  addition  to  the  ordinary  mea- 
sures proper  in  every  case  of  an  acute  febrile  disease 
which  will  probably  prove  of  some  duration,  we 
must  especially  secure  for  the  rheumatic  patient 
perfect  quiet,  extreme  gentleness  of  every  necessary 
movement,  and  the  prevention  or  relief  of  the  dis- 
comfort attendant  on  constant  and  profuse  perspira- 
tions. Next  to  a  good  strong  nurse,  and  perfect 
hygienic  arrangements  of  the  sick-room,  a  proper 
bed  is  of  the  utmost  importance  in  the  general 
management  of  the  case.  The  bed  must  be  firm, 
stand  on  a  firm  floor,  be  sufficiently  narrow,  and  be 
placed  in  such  a  position  as  to  be  readily  accessible 
from  either  side  and  allow  the  attendants  to  reach 
any  part  of  the  limbs  or  trunk  of  the  patient  with- 
out interfering  with  the  position  and  comfort  of  the 
other  parts.  Further,  the  bed  must  be  '  made '  as 
a  '  rheumatic  bed  ' ;  that  is,  a  pair  of  blankets  must 
be  placed  between  the  sheets — the  one  over,  the 
other  under  the  patient,  so  as  to  absorb  the  profuse 
sweat,  and  diminish  the  risk  of  chill  from  dampness 
of  the  linen.  The  patient  should  be  furnished 
with  a  long  flannel  bed-gown,  made  to  fasten  with 
tapes  down  the  front  and  along  the  arms,  so  that 
the  chest  or  any  joint  may  be  reached  with  the 
least  possible  disturbance.  Arrangements  must  be 
made  for  collecting  the  urine  and  stools  in  bed  ; 
and  the  use  of  a  urinal  and  a  bed-pan,  or  a  properly 
arranged  towel  for  these  purposes,  is  imperative. 
Equal  care  is  necessary  in  the  general  management 


of  acute  rheumatism  in  children,  however  mild  the 
attack  may  appear  to  be. 

The  nursing  arrangements  being  completed,  the 
physician  may  turn  his  attention  to  the  considera- 
tion of  the  medicinal  and  dietetic  therapeutics  of 
the  case.  Two  indications  have  to  be  fulfilled, 
namely,  first,  the  control  of  the  morbid  process, 
and  secondly,  the  relief  of  local  symptoms  that 
may  be  urgent,  and  the  removal  of  general  distress. 

Whatever  specific  remedies  may  be  selected,  the 
medicinal  treatment  of  acute  rheumatism  should  be 
commenced  with  a  purge  consisting  of  calomel  or  a 
mercurial  and  colocynth  pill,  followed  by  a  saline. 

The  use  of  the  salicylates  and  salicin,  introduced 
by  Maclagan  in  this  country,  constitutes  the  routine 
drug-treatment  of  acute  rheumatism  ;  and  the  results 
obtained  from  it  are  certainly  more  favourable  than 
from  any  other  method.  Fifteen  to  twenty-five 
grains  of  sodium  salicylate,  twenty  grains  of  salicylic 
acid,  or  fifteen  grains  of  salicin,  are  given  every 
one,  two,  three,  or  four  hours,  until  the  tempera- 
ture falls  to  the  normal,  to  establish  rapidly  the  full 
therapeutical  influence  of  the  drug  ;  after  which 
the  dose  is  very  gradually  reduced,  so  as  to  be 
simply  sufficient  to  maintain  the  apyrexia  and  con- 
trol the  arthritis  for  several  (seven  to  ten)  days. 
Some  authorities  reduce  the  dose  as  soon  as  sym- 
ptoms begin  to  yield.  The  salicylates  are  best 
given  in  watery  solution,  variously  flavoured  ;  sali- 
cylic acid  in  milk,  or  combined  with  solution  of 
ammonium  acetate  ;  and  salicin  in  wafers  or  in 
solution.  Different  practitioners  prefer  the  different 
forms  of  the  active  substance  ;  the  sodium  salicylate 
is  most  extensively  used.  The  salicylates  reduce 
the  temperature  to  the  normal  in  the  course  of 
twenty-four  to  seventy-two  hours,  relieve  the  pain 
and  other  arthritic  symptoms,  markedly  improve 
the  condition  of  the  patient  generally,  and  diminish 
the  risk  of  cardiac  affections.  The  effect  is  most 
marked  in  first  attacks,  and  in  the  early  stages  of 
an  attack. 

Unfortunately  there  are  several  drawbacks  to  the 
use  of  the  salicylates.  The  first  of  these  is  the  fact 
that  the  rheumatism  frequently  returns  as  soon  as 
their  exhibition  is  stopped.  On  the  second  or  third 
day  after  the  disease  has  been  checked,  the  sym- 
ptoms may  be  again  as  severe  as  at  first,  and  the 
risk  of  cardiac  involvement  again  present.  Thus  it 
happens  that,  taking  an  average  of  a  large  number 
of  recorded  instances,  the  total  duration  of  rheu- 
matic symptoms  is  not  less  than  nineteen  days. 
Still,  in  a  considerable  proportion  of  cases  no  such 
relapse  occurs,  and  the  patients  are  completely  re- 
lieved within  forty-eight  to  sixty  hours. 

Secondly,  while  the  salicyl-compounds  have  a 
considerable  influence  in  preventing  visceral  affec- 
tions, by  rapidly  controlling  the  specific  morbid 
process,  they  yet  frequently  fail  to  do  so ;  and 
further,  they  appear  to  have  little  or  no  effect  in 
subduing  such  visceral  affections  as  may  have  already 
commenced.  But  if  they  do  not  arrest  the  endo- 
carditis, pericarditis  or  pleurisy,  they  will  repeatedly 
dispel  the  arthritic  symptoms  that  may  recur  again 
and  again  during  the  course  of  these  internal  mani- 
festations of  the  rheumatism.  The  best  rule  to 
follow,  therefore,  i*  to  restrain  the  arthritis  and 
fever  by  means  of  sufficient  but  not  excessive  doses 
of  salicylates,  and  to  attend  to  the  indications  pre- 
sented by  any  visceral  inflammation  that  may  arise. 
The  salicylates  will  be  resumed  or  increased,  as  the 
case  may  be,  in  the  event  of  recrudescence,  inas- 
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much    as   pyrexial  rheumatism,   however  sHght, 
always  depresses  the  heart. 
I  Thirdly,  the  salicyl-compounds — particularly  if 

i       abused — occasionally  produce  toxic  symptoms,  such 
as  deafness,  tinnitus,  delirium,  great  frequency  and 
weakness  of  the  pulse,  flushing  of  the  face,  lividity, 
sickness  and  collapse  ;  and  the  termination  may  be 
fatal.    The  depressant  action  of  salicylates  on  the 
heart  and  circulation  especially  is  dreaded  by  prac- 
titioners, wha  are  sometimes  too  ready  to  give  them 
up  for  alkalis  and  quinine  on  the  appearance  of 
cardiac  manifestations.    In  obstinately  recurring 
cases,  also,  the  protracted  use  of  salicylates  is  be- 
i       lieved  to  aggravate  instead  of  controlling  the  rheu- 
matism, by  depressing  the  vitality  of  the  patient. 
Hi        Of  the  two  toxic  influences,  however,  the  salicyl- 
H     compounds  are,  in  the  writer's  opinion,  far  less 
H     dangerous  than    rheumatism  ;   and  failure  of  the 


ic  H  heart  may  be  prevented  by  combining  them  with 

ly  H  digitalis,  ammonia,  strychnine,  ether  or  alcohol, 

a-  H  Further,  it  has  been  determined  that  some  of  the 

ill  H  worst  of  the  toxic  effects  of  salicylates  were  caused 

:i  H  by  impurities  in  the  acid  prepared  artificially  from 

K  phenol,  which  are  now  removed  in  the  process  of 

»•  H  manufacture.    Sodium  salicylate  can  be  given  by  the 

■i  H  rectum  to  children,  or  to  adults  when  the  stomach 

I-  is  intolerant  of  the  drug. 

si  Lastly,  it  must  be  confessed  that  in  a  very  small 

i-  H  number  of  instances  the  salicylates  entirely  fail  to 

of  control  the  arthritis  and  fever.    The  practitioner 

ii  ought  not  to  conclude  that  this  is  the  case  until  he 

ai  has  tried  the  effect  of  larger  doses.    Twenty-five  or 

itt^H  thirty  grains  of  the  sodium -salt  will  often  answer 

ice^B  perfectly  after  twenty  grains  have  been  given  with- 

of^f  out  obvious  effect.    Salicin  or  salol  (phenol  salicy- 

uB  late)  may  succeed  under  the  same  circumstances. 

jte^B  If  the  salicylates  fail  or  disagree,  recourse  must  be 

lili^H  had  to  alkaline  treatment  or  to  some  other  method, 

cii^l  Certain  practitioners    combine   alkalis   with  the 

ii^M  salicylates  from  the  first  ;  others  prescribe  alkalis  in 
diminished  doses,  or  equal  parts  of  sodium  sali- 

in^B  cylate  and  bicarbonate.    Possibly  anaemia  may  be 

id^H  more  marked,  and  convalescence  more  slow,  after 

s^B  treatment  with  salicylates. 

U^m  Before  the  introduction  of  the  salicyl-compounds 

^.^B  alkalis  were  in  general  use  in  the  treatment  of  acute 


tSi  I  rheumatism.  The  alkaline  method  consists  in  the 
internal  administration  of  sufficiently  large  doses  of 
certain  alkaline  salts,  such  as  the  carbonates, 
citrates,  tartrates  and  acetates,  to  render  the  urine 
quickly  alkaline  ;  in  maintaining  this  reaction  as 
long  as  the  rheumatic  symptoms  continue  ;  and  in 
gradually  allowing  a  neutral  or  an  acid  reaction  to 
return  by  diminishing  the  dose  as  the  symptoms  de- 
chne.  To  obtain  the  full  effect  of  potassium  upon 
the  system,  half  a  drachm  of  the  bicarbonate  in  an 
ounce  of  water  should  be  prescribed  at  once,  either 
alone  or  with  citric  acid  in  the  effervescing  form  ; 
and  the  dose  is  to  be  repeated  every  four  hours. 
An  equal  amount  of  potassium  acetate  may  be 
added  to  each  dose,  if  a  still  more  rapid  and  power- 
ful  action  of  the  alkalis  be  desired.  The  urine  will 
probably  become  alkaline  within  twenty-four  hours  ; 
and  when  once  this  effect  has  been  obtained,  it  may 
very  easily  be  kept  up  by  continuing  the  alkalis  at 
'  longer  intervals,  which  may  be  further  increased  as 

the  symptoms  decline.    The  effect  of  the  drugs 
upon  the  patient  must  be  carefully  watched,  and 
the  amount  and  frequency   of  the    dose  varied 
'  accordingly,  or  its  administration  stopped,  if  neces- 

"  sary.    Finally,  when  the  rheumatism  is  relieved. 


quinine  may  be  added  to  the  alkaline  mixture  ;  and 
as  convalescence  advances,  the  potassium  may  be 
entirely  withdrawn.  Constipation  occurring  in  the 
course  of  treatment  may  be  relieved  by  combining 
tartarated  soda  with  the  bicarbonate,  tartaric  acid 
being  used  to  cause  effervescence  ;  or,  if  more 
obstinate,  with  a  calomel  and  colocynth  pill.  It  is 
claimed  for  this  method  that,  as  the  alkalis  begin  to 
exhibit  their  action  on  the  system,  the  whole 
aspect  of  the  case  becomes  more  favourable,  the 
general  distress  being  alleviated,  the  temperature 
falling,  and  the  local  symptoms  relieved  ;  that  these 
favourable  effects  continue  to  become  more  and 
more  marked,  until  the  rheumatic  condition  has 
disappeared  ;  that  the  average  duration  of  the 
attack  is  greatly  shortened,  not  exceeding  6 "75  days 
in  the  acute  stage  and  1 3 '5  days  before  the  disap- 
pearance of  pain  ;  and  that  the  proportioji  of  vis- 
ceral affections  is  reduced  as  low  as  2  per  cent, 
only.  ' 

The  alkaline  influence  upon  the  system  may  be 
further  increased,  in  a  very  agreeable  way,  by 
supplying  the  ordinary  effervescing  potash  or  soda 
water  as  a  drink,  either  alone,  or  combined  with 
milk  or  with  fresh  lemon-juice.  The  patient  may 
be  encouraged  to  drink  this  in  quantity,  unless 
there  be  special  indications  to  the  contrary,  such  as 
cardiac  distress.  Should  there  be  diarrhcea,  lime- 
water  may  be  substituted  for  the  potash  or  soda 
water.  Should  alkalis  persistently  cause  purgation, 
their  administration  must  be  discontinued. 

A  modification  of  the  preceding  plan  has  been 
highly  recommended  by  Sir  Alfred  Garrod,  and 
consists  in  the  administration  of  quinine  from  the 
very  first  in  combination  with  large  doses  of  alkalis  : 
as  much  as  five  grains  of  the  alkaloid  (thus  in  the 
form  of  a  carbonate)  being  given  every  four  hours. 

The  most  obvious  general  remedies  for  the  relief 
of  distress  are  anodynes  and  antipyretics.  So 
much  benefit  follows  the  use  of  opium  in  some 
cases,  by  relieving  pain  and  diminishing  nervous 
irritability,  that  it  has  acquired  a  reputation  even 
as  a  specific.  Although  formerly  givsn  in  large  and 
frequent  doses,  such  as  a  grain  every  three  to  eight 
hours,  either  alone  or  combined  with  mercury, 
opium  is  now  seldom  employed  in  acute  rheumatism, 
except  in  the  form  of  a  moderate  dose  of  Dover's 
powder,  or  of  a  morphine-draught  at  night,  to  re- 
lieve pain  and  induce  sleep.  The  effect  of  the 
opium  must  be  carefully  watched,  in  the  presence 
of  the  complications  which  may  possibly  arise  and 
contra-indicate  its  use. 

Many  other  antipyretic  remedies  besides  the 
salicylates  have  been  recommended,  such  as  phena- 
zone,  acetanilide  and  phenacetin  ;  quinine,  tartar 
emetic,  veratrum,  digitalis,  aconite,  mercury  and 
various  diaphoretics.  The  use  of  quinine  has  been 
already  referred  to.  At  the  present  time  reliance 
is  chiefly  placed  upon  two  powerful  remedies 
of  this  class,  namely,  the  cold  bath  and  the  wet 
pack. 

The  cold  bath  is  the  most  powerful  and  speedy 
method  of  reducing  the  temperature  in  acute  rheu- 
matism, but  is  seldom  resorted  to  except  in  cases  of 
hyperpyrexia.  When  this  condition  threatens,  the 
cold  bath  (p.  136)  or  the  wet  pack  (p.  699)  is  to  be 
unhesitatingly  employed,  in  the  manner  described 
elsewhere  [see  Fever  ;  Febrifuges  ;  and  Tem- 
perature). If  the  symptoms  be  less  urgent,  cold 
sponging  of  the  trunk  may  be  sufficient  to  reduce 
the  temperature. 
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Hcematinic  remedies  may  be  considered  to  be 
indicated  by  the  great  anaemia  which  accompanies 
and  yet  more  markedly  follows  an  attack  of  acute 
rheumatism.  Russell  Reynolds  recommended  iron 
perchloride  in  large  doses  ;  and  favourable  results 
have  attended  the  administration  of  it  in  the  acute 
phase.    During  convalescence  iron  is  invaluable. 

Empirical  remedies. — Lemon-juice  appears  to 
have  proved  successful  in  some  cases  of  acute  rheu- 
matism in  doses  of  eight  ounces  or  less  in  twenty- 
four  hours.  Other  drugs  include  propylamine  and 
trimethylamine,  in  four-  to  eight-minim  doses  every 
two  hours  ;  potassium  nitrate  to  the  amount  of  an 
ounce  in  the  twenty-four  hours  ;  cynara  or  arti- 
choke ;  and  the  cyanides  of  potassium  and  zinc. 
Colchicum  may  be  given  with  advantage  for  rheu- 
matism in  a  gouty  subject,  to  relieve  pain. 
Guaiacum  is  useful  in  sub-acute  lingering  cases. 
Potassium  bromide  has  also  been  found  very  useful 
in  American  practice,  probably  by  relieving  pain 
and  restlessness. 

Reference  must  here  be  made  to  the  observations 
of  Gull  and  Sutton  upon  the  course  of  acute 
rheumatism  when  treated  by  simple  rest  and  the 
exhibition  of  a  placebo.  The  comfort  of  the  patient 
is  secured  by  ordinary  means  ;  and  small  doses  of 
opium  are  given  to  complete  this  effect  when  indi- 
cated. The  results  were  favourable,  but  less  so 
than  those  of  several  other  methods  of  treatment, 
nine  days  being  the  average  duration  of  acute 
symptoms.  The  frequency  of  cardiac  invasion  was 
also  low. 

For  an  account  of  the  treatment  of  the  visceral 
affections  and  the  complications  of  acute  rheu- 
matism, the  reader  is  referred  to  the  respective 
articles  on  each  of  these  in  other  parts  of  this  work 
(see  Heart,  Inflammation  of ;  Lungs,  Inflamma- 
tion of ;  Pericardium,  Diseases  of ;  Hydro- 
therapeutics  (p.  700)  ;  &c.).  The  plan  of  treat- 
ment which  is  being  pursued  for  the  rheumatism 
may  have  to  be  temporarily  suspended  or  con- 
siderably modified  on  the  appearance  of  any  of 
these  grave  conditions,  but  the  salicylates  ought 
not  to  be  stopped  without  good  reason,  as  already 
described. 

The  state  of  the  bowels  requires  the  most  careful 
attention.  Constipation  must  be  relieved  by  any 
of  the  ordinary  means.  Diarrhoea  may  be  checked 
with  lime-water  or  bismuth,  or  with  a  judicious 
dose  of  castor-oil,  according  to  its  cause.  The  sur- 
face of  the  body  should  be  regularly  sponged  with  a 
very  weak  tepid  solution  of  an  alkaline  carbonate. 

The  most  ready  and  satisfactory  measure  for  the 
relief  of  local  distress  is  the  application  of  ab- 
sorbent cotton-wool  to  the  rheumatic  joints.  This 
is  to  be  wrapped  in  some  quantity  around  the 
parts,  and  secured  with  a  moderately  firm  roller,  or 
a  piece  of  warm  flannel  with  the  ends  stitched 
together.  The  affected  articulation  is  thus  at  once 
kept  at  rest  and  protected  from  cold  and  pressure  ; 
while  uniform  support  is  obtained.  The  relief 
afforded  by  this  simple  arrangement  is  often  re- 
markable. The  joints  should  be  carefully  sponged 
with  warm  water  and  soap,  or  warm  water  slightly 
alkalised  with  sodium  carbonate,  before  this  or  any 
other  application  ;  and  the  cotton-wool  must  be 
occasionally  changed,  especially  if  perspiration  be 
profuse. 

When  the  pain  is  still  more  severe,  and  relief  is 
not  to  be  obtained  by  simple  rest  and  protection, 
anodynes  may  be  applied  to  the  rheumatic  joints. 


Opium  in  any  of  its  ordinary  preparations,  bella- 
donna and  its  allies,  and  other  familiar  anodynes, 
may  severally  answer  best  in  particular  instances. 
These  substances  may  be  applied  on  the  surface  of 
lint,  secured  and  supported  by  a  bandage  ;  or  the 
affected  part  may  be  lightly  rubbed  or  smeared  with 
the  anodyne  preparation  in  the  form  of  liniment, 
and  then  wrapped  in  cotton-wool  or  flannel,  as 
already  described.  Heat  is  generally  grateful  to 
acutely  rheumatic  joints,  but  in  many  cases  it  is  felt 
to  be  useless  in  the  acute  stage  unless  it  be  quite 
extreme.  Thus  simple  warm  fomentations  give  re- 
lief ;  but  the  patient  may  urgently  demand  their 
constant  renewal,  so  that  they  may  be  almost 
scalding.  There  are  obvious  objections  to  this 
treatment.  Extreme  cold  has  been  recommended 
by  some  authorities,  notably  Professors  Esmarch 
and  Hueter,  in  the  form  of  ice.  It  is  seldom  used 
in  this  country.  A  method  of  treatment  once  much 
in  favour  with  some  physicians,  consisting  in  the 
application  of  blisters  to  the  rheumatic  joints,  has 
been  abandoned. 

Certain  lotions,  of  other  than  direct  anodyne 
properties,  have  been  recommended  as  local  appli- 
cations, to  produce  a  specific  effect  upon  the  rheu- 
matic joints,  and  thus  indirectly  afford  relief.  The 
chief  of  these  are  alkaline  solutions,  especially 
solutions  of  the  carbonates  of  potassium  and  sodium, 
saturating  flannel  wrapped  loosely  around  the  joints. 
They  may  be  combined  with  preparations  of  opium. 
Their  value  is  somewhat  doubtful. 

The  proper  diet  in  acute  rheumatism  is  the  same 
as  that  in  most  other  kinds  of  fever.  The  patient 
must  be  fed  at  short  and  regular  intervals,  night 
and  day,  with  the  most  digestible  forms  of  liquid 
nourishment ;  and  may  be  encouraged  to  drink  milk, 
or  milk  and  soda-water,  occasionally.  It  must  not 
be  forgotten,  however,  that  in  all  probability  the 
system  is  already  overloaded  with  the  products  of 
imperfect  assimilation  and  transformation  ;  that  the 
digestive  system  is  weak  and  irritable  ;  and  that 
the  heart  may  be  seriously  affected  by  flatulence, 
and  by  the  addition  of  much  fluid  or  solid  material 
to  the  blood.  As  the  acute  symptoms  decline  and 
appetite  returns,  fish,  milk-puddings,  and  shortly 
afterwards  chicken,  sweetbread,  and  other  'light' 
articles  of  diet,  may  be  cautiously  allowed,  and  will 
be  greatly  relished.  But,  as  a  rule,  the  appetite 
returns  before  it  can  be  safely  indulged  without  risk 
of  a  relapse.  Meat  must  be  strictly  forbidden  until 
every  rheumatic  symptom  has  disappeared  ;  and  it 
is  a  correct  therapeutic  rule  not  to  give  solid  food 
and  salicylates  together.  Thirst  is  best  relieved  in 
the  acute  stage,  as  already  stated,  with  aerated 
alkaline  waters,  either  alone  or  in  combination  with 
lemon-juice  or  milk,  the  quantity  given  being 
regulated  by  the  practitioner  and  accurately  re- 
corded. 

Alcoholic  stimulants,  in  moderate  doses,  are  in- 
dicated when  the  symptoms  are  severe  and  pro- 
tracted. Besides  this  routine  use  of  alcohol,  a 
special  virtue  was  claimed  for  its  free  administra- 
tion, as  in  other  fevers,  by  Todd  and  his  disciples, 
in  preserving  the  strength  and  relieving  the  pain. 
Brandy  must  be  ordered  on  general  principles  in 
cases  attended  with  extreme  depression,  or  with 
serious  visceral  involvement,  especially  in  the  event 
of  cardiac  failure. 

The  general  management  of  a  case  of  rheumatism 
after  the  decline  of  the  acute  symptoms  is  scarcely 
less  important  than  at  the  commencement  of  the 
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attack.  The  patient  should  be  encouraged  to  keep 
his  bed  for  several  days  after  the  disappearance  of 
the  joint-symptoms.  This  advice  becomes  impera- 
tive when  the  heart  is  involved.  Rest  and  comfort 
of  body  and  mind  must  be  secured  at  this  period, 
for  the  purpose  of  quieting  the  action  of  the  heart, 
and  allowing  cardiac  weakness  and  any  endocarditic 
process  that  may  affect  the  valves,  and  that  pro- 
bably outlasts  the  articular  process,  to  subside 
quietly.  The  appetite  must  still  be  controlled,  and 
daily  evacuation  of  the  bowels  carefully  attended  to. 
All  attempts  at  completing  the  cure  of  acute  rheu- 
matism within  a  certain  small  number  of  days 
must  therefore  be  avoided.  Even  with  these  pre- 
cautions, the  first  day  of  sitting  up  generally  proves 
an  anxious  time  to  the  practitioner  in  cardiac  cases. 
Locomotion  must  be  forbidden  for  several  days, 
and  permitted  very  gradually.  When  the  patient  is 
able  to  move  about  and  go  into  the  open  air,  the 
danger  of  a  relapse  during  the  first  weeks  must  be 
carefully  kept  in  mind.  Sudden  and  extreme 
changes  of  temperature  are  especially  to  be  avoided  ; 
and  for  this  purpose  the  patient  must  be  warmly 
clad,  and  studiously  avoid  draughts  and  exposure  to 
cold  in  other  forms.  Hydrotherapeutic  treatment 
is  often  successful  in  protracted  cases,  particularly 
if  the  articular  symptoms  are  more  prominent  than 
the  felirile.  Careful  rubljing  or  exercises,  or  in 
other  cases  a  course  of  baths  and  massage  at  Droit- 
wich,  Bath  or  Buxton,  may  give  excellent  results 
independently  of  medicine. 

Tonics  are  indicated  during  convalescence  ;  for 
example,  quinine  and  iron,  separately  or  combined 
either  with  alkalis  or  acids,  and  strychnine.  Tonics 
must  not  be  commenced  too  early. 

In  the  obstinately  recurrent  type  of  the  disease 
occasionally  met  with  in  ihildrcn  and  adolescents 
our  therapeutical  resources  and  patience  are  severely 
taxed.  In  the  majority  of  instances  the  heart  is 
seriously  involved,  and  demands  chief  considera- 
tion ;  but  attempts  to  treat  the  cardiac  disease  are 
usually  vain  unless  the  associated  rheumatism, 
however  slight,  be  directly  comljated.  The  most 
rigid  and  continuous  attention  to  diet,  elimination 
and  rest,  on  the  principles  already  laid  down,  is 
an  indispensable  element  of  the  treatment — or, 
more  correctly,  the  management  —  of  rheumatism  in 
this  phase.  As  often  as  pain  and  pyrexia  reappear, 
salicylates  must  be  had  recourse  to  if  they  can 
be  borne,  and  iron  and  other  tonics  very  cau- 
tiously resumed  when  the  temperature  has  been 
reduced. 

In  persons  who  have  suffered  from  acute  rheu- 
matism means  ought  to  be  adopted  to  prevent  the 
return  of  the  disease  at  a  future  time.  The  un- 
favourable influences  to  be  chiefly  avoided  are  cold 
and  damp  localities,  exposure  to  wet,  chill  after 
exertion,  free  eating  and  drinking,  and  neglect  of 
the  liver  and  bowels.  Woollen  garments  ought  to 
be  worn,  summer  as  well  as  winter,  in  this  country, 
of  different  thickness  according  to  season  and 
weather.  These  precautions  are  particularly  im- 
portant in  the  instance  of  rheumatic  children. 
When  the  heart  has  been  damaged  in  young  sub- 
jects, so  much  attention  is  paid  to  the  cardiac  con- 
dition, with  its  attendant  anremia  and  impairment 
of  nutrition,  that  the  practitioner  as  well  as  the 
parents  forget  that  one  of  the  greatest  dangers  to 
which  the  child  is  exposed  is  return  of  rheumatism 
and  fresh  endocarditis. 

J.  Mitchell  Bruce, 


RHEUMATISM,  Chronic— Synon.  :  Fr. 
Rhnniatisme  Articnlaire  Chronique  ;  Ger.  Chroni- 
scher  Rheitmatismus. 

Definition. — A  disease  of  the  joints,  of  chronic 
course  ;  referable  to  certain  obscure  influences, 
possibly  of  a  diathetic,  climatic,  or  infective  nature  ; 
and  characterised  by  various  degrees  of  infiamma- 
tory  and  degenerative  changes  in  the  articular  and 
associated  structures. 

/Etiology. — The  causes  of  chronic  rheumatism, 
as  far  as  they  are  known,  are  the  same  as  those  of 
the  acute  disease.  The  most  powerful  predisposing 
circumstances  are  inheritance,  previous  attacks  of 
acute  rheumatism,  poverty,  physical  and  mental 
exhaustion,  and  laborious  occupations  entailing  ex- 
posure to  chills.  For  the  last  reason  men  are  more 
Hable  to' the  disease  than  women,  and  certain  joints 
are  its  favourite  seats.  Chronic  rheumatism  is  most 
common  in  middle  life  or  advanced  age,  although 
by  no  means  rare  in  young  adults,  and  occasionally 
met  with  in  children.  Exacerbations  of  the  sym- 
ptoms are  usually  referable  to  exposure,  and  are 
accordingly  most  frequent  and  protracted  in  cold, 
wet  weather.  Occasionally  they  appear  to  follow 
influenza. 

Anatomical  Characters. — A  variety  of  ana- 
tomical changes  may  be  met  with  in  chronic  rheu- 
matism, while  in  the  least  severe  form  of  the  disease 
no  definite  lesions  of  the  articular  structures  can  be 
discovered.  In  one  form  recurrent  hvperasmia  and 
effusion  are  found  in  connection  with  the  synovial 
structures,  and  with  the  articular  and  peri-articular 
tissues  generally.  In  the  most  severe  cases  the 
joints  are  enlarged  and  deformed,  in  consequence 
of  anatomical  changes  which  appear  to  be  identical 
with  those  of  rheumatoid  arthritis  (see  Rheuma- 
toid Arthritis).  The  heart  is  often  the  seat  of 
chronic  valvular  disease  and  enlargement. 

Symptoms. — The  clinical  characters  of  chronic 
rheumatism  vary  extremely  in  different  instances. 
The  leading  symptoms  of  the  disease  are  chiefly 
two,  namely,  pain  and  stiffness  in  connection  with 
the  joints  and  associated  structures,  recurring  in- 
definitely for  any  length  of  time,  aggravated  by 
cold,  wet  weather,  and  decidedly  increased  at 
night.  More  carefully  investigated,  the  pains  are 
found  to  have  their  seat  in  the  joints,  in  the  tissues 
of  the  limbs  between  the  joints,  or  in  both  of  these 
situations.  Any  or  all  of  the  articulations  may  be 
affected,  but  the  site  differs  considerably  in  the 
different  classes  of  the  disease  to  be  presently 
described.  The  pain  is  of  a  severe  aching,  weary- 
ing character,  attended  by  a  sense  of  heaviness 
and  uselessness  of  the  limb ;  it  is  relieved  by 
rubbing,  and  by  exposure  to  a  cold  atmosphere  ; 
and  is  increased  by  slight  warmth.  Free  use  of  the 
joint,  although  at  first  attended  by  pain,  often  af- 
fords temporary  relief  ;  while,  on  the  other  hand, 
undue  exercise  of  the  limbs  during  the  day  is  liable 
to  be  followed  by  severe  aching  in  the  night.  The 
affected  joints  also  feel  markedly  dry  and  stiff,  and 
creak  on  movement  ;  but  exercise  or  rubbing  may 
remove  these  sensations.  These  symptoms  may 
last  indefinitely  for  years,  either  recurring  at  in- 
tervals, especially  in  the  winter  and  spring  seasons, 
or  being  persistent  almost  day  and  night  without 
intermission. 

In  the  mildest  degree  the  pain  and  stiffness  just 
descriljed  are  the  only  articular  symptoms  present. 
No  anatomical  change  is  apparent  in  either  the 
joints  or  associated  parts.    The  subjects  of  this 
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form  of  the  disease  may  be  otherwise  well,  vigorous 
and  long-lived,  in  spite  of  the  severe  pains  by  which 
their  rest  is  broken  in  cold,  wet  weather.  They  may 
or  may  not  have,  or  have  had,  acute  rheumatism. 

In  a  more  severe  form  of  chronic  rheumatism 
the  pail)  is  associated  with  obvious  anatomical 
changes  ;  and  the  disease  takes  the  form  either  of  a 
sequel  of  acute  rheumatism  or  of  recurrent  subacute 
rheumatism,  making  its  appearance  at  intervals  for 
years.  The  articular  phenomena  consist  of  pain, 
redness,  tenderness  and  swelling,  the  hands  being 
a  favourite  seat  of  the  affection.  These  attacks  last 
indefinitely,  shift  from  joint  to  joint,  and  leave 
behind  them  a  distinct  amount  of  swelling,  which 
may  not  have  completely  disappeared  before  another 
invasion. 

Thus  chronic  rheumatism  of  the  most  marked 
degree  ultimately  leads  to  enlargement  and  deformity 
of  the  affected  articulations,  the  disease  gradually 
invading  the  joints  both  large  and  small,  until  the 
whole  articular  system  may  be  involved.  After 
some  years  the  subacute  attacks  follow  so  closely 
upon  each  other,  and  their  local  effects  are  so 
severe,  that  the  patient  is  never  free  from  distressing 
pain  ;  the  joints  become  ankylosed,  dislocated,  and 
otherwise  disorganised  ;  and  the  associated  muscles 
undergo  atrophy.  At  the  same  time  the  general 
nutrition  is  gradually  impaired  ;  and  the  sufferer  is 
anaemic,  wasted  and  debilitated.  Chronic  rheu- 
matism of  the  most  severe  degree  thus  merges  into 
the  class  of  disease  known  as  '  rheumatoid  '  arthritis, 
if  it  be  not  actually  identical  with  it.  See  Rheu- 
matoid Arthritis. 

In  other  subjects  the  joints  enlarge  slowly  with- 
out pain. 

Course  and  Terminations. — The  disease,  as 
its  name  implies,  is  essentially  chronic,  generally 
lasting  throughout  the  life  of  the  individual  whom 
it  attacks,  and  leading  to  various  conditions  of  de- 
bility and  deformity,  according  to  the  degree  of  its 
intensity.  In  many  instances  the  patient  is  ren- 
dered unfit  for  work  ;  and  such  cases  form  a  con- 
siderable proportion  of  the  inmates  of  Poor- Law 
infirmaries  and  other  charitable  institutions.  Death 
as  a  direct  result  of  the  disease  is  rare. 

Complications. —  Myalgia  and  neuralgia,  refer- 
able to  rheumatism,  are  frequently  associated  with 
the  arthritic  trouble.  Cardiac  disease  is  met  with 
in  a  considerable  number  of  cases  belonging  to  the 
more  severe  degrees  of  chronic  rheumatism,  being 
usually  referable  to  endocarditis,  which  complicated 
the  original  acute  attack.  Dyspepsia  is  not  infre- 
quently seen  in  the  subjects  of  the  less  severe  forms. 
Iritis  may  be  a  very  troublesome  complication. 

Pathology. — This  disease  is  truly  rheumatic  in 
its  nature,  being  intimately  associated  with  acute 
rheumatism.  In  many  of  the  best  marked  instances 
the  patient  has  previously  suffered  from  the  acute 
disease,  either  immediately  before  or  more  remotely  ; 
in  other  instances  one  or  more  acute  attacks  occur 
in  the  course  of  the  chronic  disease.  In  another 
group  of  cases,  a  single  member  of  a  family  will 
suffer  from  chronic  rheumatism,  ending  in  defor- 
mity, while  his  children,  or  his  brothers  and  sisters, 
are  attacked  by  the  acute  disease.  The  predisposing 
and  exciting  circumstances  are  also  the  same  in 
acute  and  chronic  rheumatism.  Indeed,  the  two 
forms  of  affection  run  into  each  other  in  every  parti- 
cular, and  are  inseparably  associated. 

Diagnosis. — The  disease  most  often  confounded 
with  chronic  rheumatism  is  chronic  gout,  particu- 


larly that  form  of  the  disease  characterised  by  pains 
in  the  limbs  only,  or  that  in  which  the  joints — parti- 
cularly those  of  the  fingers — become  enlarged  and 
deformed  with  the  development  of  articular  nodes 
{nodi  dig-Uorum)  and  without  tophi.  Chronic 
arthritis  may  be  regarded  as  gouty  when  the  family 
history  points  in  that  direction  ;  when  the  patient's 
history  includes  the  occurrence  of  megrim,  eczema, 
asthma,  fits  of  depression  and  insomnia,  glycosuria, 
lithsmia,  and  a  disposition  to  obesity  ;  and  when 
any  cardiac  lesion  that  may  be  present  belongs  to 
the  degenerative  or  senile  instead  of  the  inflam- 
matory or  juvenile  type.  It  must  be  observed, 
however,  that  the  two  diseases  are  occasionally 
associated  ;  and  that  then  only  is  the  name  '  rheu- 
matic gout  '  (so  constantly  misapplied)  employed 
properly. 

If  chronic  rheumatism  be  regarded  as  a  distinct 
disease  from  '  chronic  rheumatoid  arthritis,' it  is  only 
in  its  most  severe  form  that  it  can  be  confounded 
with  the  latter.  A  definite  history  of  acute  rheu- 
matism ;  the  presence  of  cardiac  disease  ;  and  the 
non-involvement  of  such  articulations  as  the  jaw, 
the  sterno-clavicular  joint,  and  the  spine,  are  con- 
sidered to  be  features  which  render  probable  the 
diagnosis  of  true  chronic  rheumatism  from  rheu- 
matoid arthritis. 

The  pain,  swelling,  heaviness,  weariness  and 
weakness  associated  with  varix  of  the  lower  extre- 
mities, sometimes  resemble  closely  the  symptoms 
of  the  milder  forms  of  chronic  rheumatism.  Phy- 
sical examination  at  once  removes  all  doubt. 

Prognosis. — The  prognosis  of  chronic  rheu- 
matism is  favourable  as  regards  life,  but  very  un- 
favourable as  regards  recovery.  Patients  rarely  lose 
the  tendency  to  recurrence  of  pain  throughout  the 
whole  of  their  life.  Within  a  short  time  of  the 
commencement  of  the  disease  it  will  be  easy  to  dis- 
cover which  of  the  principal  forms  it  is  likely  to 
assume  ;  and  the  prognosis  may  be  made  accord- 
ingly. 

Treatment. — The  leading  indications  for  treat- 
ment in  chronic  rheumatism  are,  first,  to  control 
the  pathological  process  ;  and  second,  to  relieve 
the  distress  which  characterises  it. 

The  best  possible  measure  for  treating  the  patho- 
logical process  and  the  constiizitional  condition  with 
which  chronic  rheumatism  is  associated  is  removal 
of  the  patient  to  a  warm  and  settled  climate  in 
some  sub-tropical  or  tropical  country.  For  persons 
of  more  moderate  means  we  have  recourse  to  warmth 
of  clothing  and  housing  and  relief  from  muscular 
exertion,  as  far  as  they  can  be  secured  ;  for  the  very 
poor  these  advantages  are  secured  by  admission 
permanently  into  charitable  institutions.  The  sub- 
jects of  chronic  rheumatism  require  a  nutritious, 
heat-producing,  and  at  the  same  time  attractive 
and  digestible  diet,  with  a  small  allowance  of  alcohol 
at  meal-times  in  the  form  either  of  spirits  and  water 
or  of  a  pure  red  wine.  The  action  of  the  liver  and 
bowels  must  be  carefully  attended  to.  Iron,  cod- 
liver  oil  and  arsenic  are  the  drugs  best  suited  to 
improve  the  health  ;  iodides  and  sulphur  sometimes 
prove  useful.  Occasional  large  doses  of  salicylate 
of  sodium  will  control  more  urgent  symptoms.  If 
acute  symptoms,  particularly  pyrexia,  supervene, 
liquid  nourishment  should  be  given.  Courses  of  the 
mineral  waters  of  Bath,  Buxton  and  Strathpeffer  in 
this  country  ;  and  of  many  foreign  baths,  such  as 
Aix-les- Bains,  Royat,  Aix-la-Chapelle,  Wiesbaden, 
Baden-Baden  and  Hammam  R'Hira,  prove  invalu- 
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able  in  many  cases  to  those  who  can  afford  to  try 
them.  As  a  rule,  massage  forms  part  of  the  treat- 
ment at  these  places  ;  and  passive  movement  of  the 
joints,  slowly  but  steadily  increased  in  degree  day 
by  day,  can  be  practised  readily  at  home  with 
much  hope  of  benefit.  Exercise  should  be  taken 
daily  in  the  open  air,  unless  the  weather  be  un- 
favourable ;  and  active  movement  of  the  other 
joints  besides  those  of  the  lower  extremities  should 
be  maintained  in  spite  of  temporary  pain.  Set' 
Rheumatoid  Arthritis. 

Directions  for  palliative  treatment  are  always 
desired  by  the  patient.  This  chiefly  consists  in 
counter-irritation  by  iodine  or  cantharides  ;  the 
application  of  anodynes,  such  as  preparations  of 
opium,  belladonna  and  chloroform  ;  or  friction  with 
various  stimulating  liniments,  containing  camphor, 
soap,  turpentine  or  acetic  acid.  Regular  warm 
fomentations  night  and  morning  with  very  warm  or 
even  hot  water,  followed  by  rubbing  and  the  appli- 
cation of  a  stimulating  liniment  under  warm  rollers, 
is  one  of  the  most  efficacious  methods  of  local  treat- 
ment, the  pains  being  prevented  or  relieved,  and 
the  stiffness  removed  often  to  a  remarkable  degree. 
The  ordinary  Turkish  bath  may  also  afford  tem- 
porary relief,  if  properly  employed  (p.  137).  Alto- 
gether, whatever  view  may  be  taken  of  the  pathology 
of  the  disease,  thorough  local  treatment  of  the  joints 
and  limbs  will  generally  be  attended  with  decided 
relief. 

J.  Mitchell  Bruce. 

RHEUMATISM,    Muscular.— Synon.  :  Fr. 

Rhitniatisine  Musiiilaire ;  Ger.  Miiskelrliei</imtis- 
mus. 

Definition. — A  disorder  of  fibro-muscular 
structures,  characterised  by  local  pain  and  spasm, 
and  a  certain  degree  of  fever  ;  and  generally  asso- 
ciated with  the  rheumatic  diathesis. 

y^iTlOLOGY. — Muscular  rheumatism  is  most  fre- 
quently observed  in  the  subjects  of  the  rheumatic 
diathesis.  It  occurs  in  both  sexes,  and  at  all  ages  ; 
children  and  adolescents  being  specially  liable  to 
rheumatic  torticollis,  and  older  subjects  to  lumbago 
and  chronic  muscular  rheumatism  of  the  limbs. 
The  exciting  circumstances  are  chiefly  two  :  first, 
exposure  to  cold — above  all,  exposure  of  a  muscular 
part  to  a  '  draught '  after  exertion  ;  and  second, 
sprain  or  strain  of  the  fibro-muscular  structures. 
A  peculiarly  obstinate  type  of  the  disease  has  been 
observed  as  a  sequela  of  influenza.  Muscular  pain, 
tenderness,  and  spasms  are  also  common  in  the 
invasion  of  acute  rheumatism,  in  chronic  articular 
rheumatism,  in  chronic  gout,  and  in  gonorrhoeal 
arthritis. 

Anatomical  Characters. — Nothing  is  known 
respecting  the  anatomical  characters  of  muscular 
rheumatism,  if,  indeed,  there  be  any  discoverable 
change  in  the  muscular  or  fibrous  structures. 

Symptoms. — The  disorder  usually  commences 
with  slight  febrile  disturbance,  possibly  accom- 
panied by  sore-throat.  Either  simultaneously — 
possibly,  indeed,  quite  suddenly— or  in  children 
after  one  or  two  days,  pain  is  experienced  in  the 
region  of  some  definite  muscle  or  muscular  mass, 
such  as  the  sterno-mastoid  or  the  muscles  of  the 
loins  ;  and  this  speedily  becomes  so  severe  as  to 
constitute  the  leading  symptom  of  the  attack.  The 
pain  is  present  only  when  the  affected  muscle  is 
thrown  into  action,  so  that  it  may  be  perfectly 
relieved  by  relaxation  or  rest  of  the  parts  involved. 


The  slightest  movement,  however,  from  the  posi- 
tion of  relief  is  instantly  attended  by  excruciating 
pain,  of  a  peculiar  spasmodic  character,  which 
persists  until  relaxation  is  again  secured.  The 
constant  effort  to  avoid  pain  gives  rise  to  a  feeling 
and  appearance  of  stiffness,  causing  the  patient  to 
assume  characteristic  attitudes  of  the  head,  trunk 
or  limbs.  Tenderness  on  grasping  the  muscle  is 
occasionally  well-marked.  In  some  cases  several 
of  the  joints  may  also  be  affected  with  pain  and 
stifl'ness. 

The  constitutional  symptoms  of  muscular  rheu- 
matism are  generally  those  of  mild  fever.  The 
tongue  is  -  furred,  the  appetite  is  impaired,  the 
bowels  are  confined,  the  pulse  is  somewhat  frequent, 
large  and  soft,  and  there  is  a  feeling  of  malaise. 
Cases  certainly  also  occur  where  the  fever  both  in 
its  type  and  in  its  severity  resembles  that  of  ordinary 
acute  rheumatism.  In  other  instances  these  sym- 
ptoms are  extremely  slight  or  altogether  wanting, 
the  patient  suffering  from  nothing  more  than  local 
pain.  Occasionally  there  is  catarrhal  ophthalmia. 
Subacute  articular  rheumatism  and  sciatica  may  be 
present  as  complications. 

Muscular  rheumatism  usually  persists  for  several 
days,  and  gradually  declines,  but  in  the  more  severe 
cases  or  in  the  milder  cases  it  may  last  for  weeks. 
One  form  of  the  disorder  is  essentially  chronic,  the 
patient  suffering  for  years  from  pain  in  various 
fibro-muscular  structures,  especially  those  of  the 
shoulder,  arm,  thigh  and  leg,  during  cold  wet 
weather. 

Varieties. — The  following  local  varieties  of 
muscular  rheumatism  are  recognised  by  special 
names  : 

1.  Muscular  Torticollis. — Synon.  :  Acute 
Wry-neck  ;  .Stiff-neck  ;  Caput  Ohsiipum. — Here 
the  sterno-mastoid  muscle  is  chiefly  involved,  but 
any  or  all  of  the  cervical  muscles  may  be  painful. 
This  form  is  most  frequently  observed  in  young 
subjects,  and  is  often  markedly  recurrent.  It  is 
easily  recognised  by  the  fixed  position  of  the  head  ; 
and  has  to  be  diagnosed  from  spasmodic  torticollis, 
sterno-mastoid  tumour,  sprain,  tonsillitis  and  spinal 
disease. 

2.  Pleurodynia. — The  fibro-muscular  structures 
of  the  chest-wall  are  the  seat  of  rheumatism  in  this 
variety.  Cough  is  a  common  exciting  condition  of 
the  complaint,  which  is  seen  chiefly  in  adults.  Pain 
is  complained  of  in  the  chest-wall,  usually  on  one 
side  ;  in  some  instances  it  may  be  excruciating,  and 
of  a  distressing,  spasmodic  character.  On  exami- 
nation, we  find  that  a  particular  intercostal  space, 
or  the  origin  of  the  pectoral  or  serratus  muscle,  is 
the  seat  of  localised  tenderness ;  and  that  every 
respiratory  act  causes  lancinating  pain  in  the  same 
situation.  The  respiratory  movements  of  the 
affected  side  are  restrained  ;  but  the  ordinary 
physical  signs  of  pleural,  pulmonary  and  cardiac 
diseases  are  absent,  as  are  also  the  points  douloureux 
that  characterise  intercostal  neuralgia.  If  the 
movements  of  the  corresponding  ribs  be  restrained 
by  plaster  or  bandage,  the  pain  is  effectually  con- 
trolled. The  direct  constitutional  disturbance  is 
generally  not  great,  unless  sleep  be  prevented  by 
pain. 

3.  Lumbago. — The  muscular  and  fibrous  struc- 
tures of  the  loins  are  here  the  seat  of  pain — most 
commonly  the  erector  spinas,  less  commonly  the 
latissimus  dorsi,  or  other  smaller  muscles  in  the 
same  situation,  on  one  or  both  sides.      As  the 
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muscles  of  the  back  support  the  body  in  the  erect 
position,  and  participate  in  the  various  movements 
of  rising  and  bending  the  trunk  in  all  directions, 
the  patient  may  be  compelled  to  remain  at  absolute 
rest  in  bed.  More  frequently  he  is  able  to  move 
about,  although  with  pain  or  in  a  stooping  attitude. 
The  amount  of  febri-le  disturbance  is  generally 
moderate. 

Lumbago  is  easily  recognised  by  the  character- 
istic muscular  pain  referred  to  the  loins,  greatly 
increased  by  bending,  straightening  the  back,  rising 
from  the  sitting  posture,  or  turning  in  bed  ;  and  by 
tenderness  of  the  muscles  on  pinching,  without  the 
acute  defined  tenderness  on  pressure  of  abscess  or 
neuralgia.  At  the  same  time  it  cannot  be  insisted 
upon  too  strongly,  that  careful  examination  of  the 
back,  of  the  abdomen  generally,  and  of  the  urine 
will  be  required  to  prevent  the  practitioner  from 
falling  into  the  not  uncommon  error  of  treating 
cases  of  serious  disease  as  simple  lumbago.  Renal 
calculus,  lumbar  abscess  connected  with  spinal 
caries,  perinephritis,  perityphlitis,  abdominal  aneu- 
rysm, disease  of  the  rectum,  uterus  or  bladder, 
influenza,  spinal  meningitis,  and  small-pox,  are  the 
principal  morbid  conditions  which  must  be  borne 
in  mind  and  excluded  in  every  instance,  before  the 
diagnosis  is  settled.  Pain  in  the  loins  is  also  a 
very  common  accompaniment  of  affections  of  the 
buttock  and  lower  limbs,  such  as  sciatica,  rheumatic 
affections  of  the  hip-joint,  and  perhaps  lameness 
from  any  cause.  It  is  also  very  frequently  met 
with  in  gonorrhoeal  arthritis. 

4.  Omodynia. — Svnon.  :  Dorsodynia;  Scapulo- 
dynia.  —  These  names  are  given  to  rheumatism 
involving  the  structures  of  the  upper  part  of  the 
back  and  shoulders.  It  occurs  chiefly  in  persons 
much  exposed  to  the  weather  ;  and  has  to  be  dia- 
gnosed chiefly  from  rheumatism  of  the  shoulder- 
joint,  and  certain  less  common  forms  of  neuralgia 
connected  with  the  upper  dorsal  nerves  and  arms, 
thoracic  aneurysm,  and  diseases  of  the  cord  and 
spine. 

5.  Abdominal  Rheumatism.  —  Muscular 
rheumatism  of  the  abdominal  walls  is  occasionally 
observed,  either  alone  or  in  association  with  lum- 
bago. 

6.  Ce  p  h  al  od  y  n  1  a.  — Muscular  rheumatism  may 
afl'ect  the  scalp,  giving  rise  to  a  dull,  aching  kind  of 
headache,  on  the  brow  or  occiput,  aggravated  by 
movement,  and  occasionally  complicated  with  ten- 
derness of  the  eyeballs  and  ophthalmia. 

Diagnosis. — Speaking  generally,  muscular  rheu- 
matism has  chiefly  to  be  diagnosed  from  neuralgia, 
and,  as  a  rule,  this  can  easily  be  done  by  the 
paroxysmal  character  of  the  latter,  the  etiological 
relations,  and  especially  the  physical  signs.  A  very 
similar  disorder  that  occurs  very  commonly  in  gouty 
subjects  must  be  carefully  distinguished  (see  Rheu- 
matism, Chronic  :  Diagnosis).  The  practical 
diagnosis  of  the  chief  lojal  varieties  has  already 
been  sufficiently  indicated. 

Prognosis. — The  prognosis  of  muscular  rheu- 
matism is  highly  favourable.  Under  careful  treat- 
ment recovery  may  be  anticipated  in  a  few  days  or 
weeks.  But  the  disorder  is  one  which  is  pecu- 
liarly liable  to  recur  on  exposure  to  its  exciting 
circumstances. 

Treatment. — The  treatment  of  muscular  rheu- 
matism consists  in  remedying  the  constitutional 
condition  ;  and  in  relieving  the  local  pain.  At  the 
very  commencement  of  the  illness,  a  hot-air  or 


Turkish  bath  may  answer  both  these  indications, 
and  give  immediate  relief  The  first  indication 
will,  however,  generally  be  best  fulfilled  by  free 
purgation,  followed  by  alkaline  salines,  such  as 
potassium  bicarbonate,  citrate  or  acetate,  and  solu- 
tion of  ammonium  acetate.  In  more  feeble  sub- 
jects quinine  may  be  given  combined  with 
alkalis  ;  or  in  protracted  cases  potassium  iodide. 
The  diet  should  be  of  the  simplest  character. 

The  best  local  treatment  consists  in  absolute  rest 
and  warmth  of  the  affected  parts,  which  may  be 
variously  secured  in  different  instances  by  confine- 
ment to  bed,  strapping  and  plasters.  Mustard  is 
one  of  the  most  available  and  successful  of  reme- 
dies. Other  counter-irritants  or  anodynes  which 
give  great  relief  are  warm  opiate  fomentations,  or 
liniments  composed  of  extract  of  belladonna  and 
glycerine,  opium,  aconite,  chloroform  or  camphor, 
or  of  various  combinations  of  these.  Liniments 
are  more  efficacious  when  sprinkled  on  the  surface 
of  a  hot  fomentation,  firmly  applied,  than  when 
rubbed  into  the  part.  If  the  suffering  be  great,  a 
hypodermic  injection  of  morphine  and  atropine 
should  be  given.  Belladonna  plaster  gives  at  once 
relief  and  support  in  mild  cases.  The  continuous 
galvanic  current  occasionally  dispels  the  pain  and 
stiffness  almost  immediately.  A  prolonged  hot  or 
mustard  bath,  carefully  given,  relieves  some  cases 
of  lumbago.  In  obstinate  cases  cupping  or  blister- 
ing may  be  tried.  The  affected  muscles  must  be 
kept  warm  and  carefully  protected  from  cold, 
especially  in  torticollis.  When  rheumatism  in- 
volves the  muscles  of  the  limbs,  warm  anodyne 
liniments  are  the  best  local  measures. 

(jreat  care  should  be  exercised  to  prevent  the 
recurrence  of  muscular  rheumatism,  by  wearing 
warm  woollen  clothing  ;  by  avoiding  exposure  to 
damp  and  draughts  ;  by  attending  to  the  digestion 
and  the  bowels  ;  and  by  abstaining  from  severe,  sud- 
den, and  awkward  muscular  efforts.  In  chronic  or 
recurrent  cases  of  the  disorder,  the  patient  should, 
if  possible,  visit  some  of  the  English  or  foreign 
baths  mentioned  in  the  article  on  RHEUMATOID 
Arthritis.  J.  Mitchell  Bruce. 

RHEUMATOIDARTHRITIS.—Synon.:  Osteo- 
arthritis; Rheumatic  Arthritis;  Rheumatic  Gout; 
Malum  Coxa  Senile  ;  Fr.  Rhnmatisine  Noiieux ; 
Us  tire  des  Cartilages  Art  iculaires  ;  Ger.  Arthritis 
Deforinans. 

Definition. — A  disease,  the  essential  nature  of 
which  is  unknown  ;  mainly  characterised  by  chronic 
degenerative  and  inflammatory  changes  of  the 
articular  and  associated  structures  ;  and  leading  to 
deformity. 

^Etiology.  —  Persons  of  all  ages  may  suffer  from 
this  disease,  including  children,  but  it  generally 
begins  between  twenty  and  forty.  It  is  believed  to 
be  more  frequent  in  women.  Depressing  influences 
of  all  kinds  unquestionably  act  as  predisposing 
factors.  They  include  acute  diseases  -  such  as 
influenza — menslrual  disturbances,  chronic  uterine 
disease,  frequent  pregnancy,  puerperal  disease, 
superlactation,  the  menopause,  prolonged  physical 
exertion,  privation,  unhealthy  surroundings  and  men- 
taK  distress.  The  disease  is  hereditary,  appearing 
in  the  same  form  or  as  acute  or  chronic  rheumatism. 
In  a  certain  proportion  of  cases,  rheumatoid  ar- 
thritis follows  acute  rheumatism  immediately,  or 
it  appears  after  an  interval  of  several  years,  during 
which  time  chronic  rheumatism  of  a  milder  degree 
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may  have  been  complained  of.  Gout  is  very  often 
present  in  the  family  history,  and  not  uncommonly 
tuberculosis  also. 

The  influence  of  cold  and  damp  as  exciting  cir- 
cumstances is  very  marked.  In  some  instances 
injury  of  a  joint  is  the  starting-point  of  the  morbid 
process.  Occasionally  it  follows  gonorrhceal  ar- 
thritis. A  variety  of  micro-organisms  have  been 
described  as  the  efficient  causes  of  the  disease. 

Anatomical  Characters. — Two  well-marked 
forms  of  rheumatoid  arthritis  are  met  with,  according 
as  a  single  joint  only,  or  several — perhaps  all — of 
the  joints  are  affected.  The  anatomical  characters 
are  identical  in  the  two  forms. 

Examined  at  an  eai-ly  stage  of  the  morbid  pro- 
cess, an  affected  joint  is  found  to  be  enlarged  ;  the 
synovial  membrane,  capsule  and  ligaments  being 
distended  and  stretched  by  a  considerable  amount 
of  eftusion.  Bacilli  with  specific  characters  have 
been  found  in  the  fluid  by  some  observers.  The 
synovial  membrane  is  hypertemic,  swollen  and 
thickened  ;  its  fimbriae  are  enlarged  and  vascular  ; 
intra-articular  fitiro-cartilages,  ligaments  and  tendons 
are  vascular  and  softened  ;  and  the  articular  carti- 
lages are  partially  removed,  leaving  a  roughened, 
vascular,  porous-looking  surface  behind. 

In  the  more  advanced  stage  of  the  process  the 
effusion  is  considerably  less,  or  may  be  completely 
re-absorbed  ;  and  the  capsule  and  ligaments  are 
much  thickened  or  even  partially  calcified.  The 
intra-articular  structures,  including  fibro-cartilages, 
ligaments,  tendons  and  articular  cartilages,  may 
have  disappeared  in  great  measure,  leaving  little 
or  no  trace  behind.  Peculiar  bodies,  consisting  of 
pendulous  masses  of  fibro-cartilage,  are  attached  to 
the  interior  of  the  synovial  membrane  ;  more  rarely 
they  are  free.  The  articular  cartilages,  where  their 
opposed  surfaces  are  in  mutual  contact,  are  replaced 
by  an  ivory-like  layer  of  bone  ;  while  at  other  parts 
the  surfaces  present  a  pink  colouration,  with  small 
spots  of  more  intense  hypertemia.  The  articular 
surfaces  are  variously  altered  in  shape  and  size. 
Thus  articular  cavities  are  widened,  and  occasion- 
ally deepened,  by  enlargement  of  the  circumference, 
in  the  form  of  '  lips,'  or  by  the  production  of  sepa 
rate  bony  masses  in  the  same  situation.  The  heads 
of  bones  are  enlarged  ;  present  similar  '  lips '  or 
sharp  edges  at  their  widened  margins ;  become 
flattened  at  right  angles  to  the  axis  of  pressure  ;  and 
thus  preserve  their  relations  with  the  corresponding 
cavities,  but  can  be  readily  dislocated  from  them. 
The  shafts  of  the  bones  may  be  considerably  altered 
in  shape,  increased  in  size,  and  changed  in  density. 
The  associated  tendons  are  frequently  dislocated 
from  their  course  beside  the  articulations,  and 
atrophied  or  actually  absorbed.  The  corresponding 
muscles  are  similarly  atrophied.  Bursse  in  the 
neighbourhood  of  joints  may  be  distended  with 
fluid,  and  contain  fibro-cartilaginous  bodies  ;  perios- 
titis may  also  occur.  The  anatomical  changes  in 
this  disease  frequently  present  a  remarkably  sym- 
metrical distribution.  Peripheral  neuritis  occasion- 
ally accompanies  the  arthritic  lesions. 
_  Symptoms. — The  symptoms  of  rheumatoid  arth- 
ritis in  its  condition  of  full  development  are  exceed- 
ingly characteristic.  The  patient  com  plains  of  pain 
and  stiffness  in  connection  with  one  or  more  joints  ; 
and  on  examination  these  are  found  to  be  swollen, 
more  or  less  deformed,  and  tender.  The  history  of 
these  changes  in  the  joints  proves  to  be  that  first 
one  and    then  others  of  the    articulations  were 


the  seat  of  acute  arthritis,  and  became  painful, 
tender,  hyperajmic  and  swollen  ;  that  the  resulting 
enlargement  had  not  completely  disappeared  before 
the  acute  symptoms  recurred  ;  and  that,  by  a  re- 
petition of  similar  acute  or  sub-acute  attacks,  the 
joints  have  reached  their  present  condition.  Thus 
the  disease,  while  chronic  in  its  course,  consists 
essentially  at  lirst  of  recurrent  acute  or  sub-acute 
attacks,  which  increase  in  frequency  while  their 
effects  persist,  and  so  finally  become  fused,  as  it 
were,  into  a  continuous  whole. 

The  heal  symptoms  and  signs  vary  with  the  par- 
ticular joint  affected  ;  but  in  every  instance  they 
are  chiefly  these — pain,  tenderness,  creaking  on 
movement,  impairment  of  mobility,  enlargement 
and  deformity  in  connection  with  the  joint,  and 
atrophy  of  the  associated  muscles.  The  pain  is 
generally  distressing,  and  may  render  the  patient's 
life  miserable  by  its  continuousness  and  severity, 
especially  as  it  increases  at  night  and  prevents 
sleep.  It  is  aggravated  by  movement,  and  there  is 
tenderness  on  forcible  disturbance  of  the  articular 
surfaces  rather  than  on  pressure.  Creaking  or 
crepitation,  audible  and  palpable,  is  a  highly  cha- 
racteristic feature,  which  can  be  elicited  and  appre- 
ciated either  by  the  patient  or  by  the  practitioner, 
and  in  the  case  of  large  joints  may  be  so  loud  as  to 
be  audible  at  a  distance. 

The  mobility  of  the  affected  joints  becomes  more 
and  more  impaired  as  the  disease  progresses — at 
first  on  account  of  pain,  afterwards  in  consequence 
of  anatomical  changes.  Thus  the  various  joints 
may  become  fixed  by  a  '  false  '  (very  rarely  a  '  true  ') 
ankylosis,  so  that  the  hands  cannot  be  closed  ;  the 
wrists  are  immovable  ;  the  arms  can  hardly  be 
moved  from  the  side  ;  the  jaws  are  fixed  ;  the  head 
cannot  be  rotated  ;  the  patient  may  be  unable  to 
sit  ;  and  the  knees,  ankles  and  toes  may  be  similarly 
impaired  in  function. 

The  variety  of  deformity  is  almost  endless  ;  and 
the  particular  character  it  assumes  depends  as  much 
on  the  joint  involved  as  on  the  nature  of  the  pro- 
cess itself.  Thus  the  knee,  elbow,  wrist  and 
knuckles  may  present  considerable  intra-articular 
effusion,  especially  in  the  earlier  stages  ;  while  the 
shoulder,  hip  and  inter-phalangeal  joints  exhibit 
more  limited  swelling  and  '  drier  '  signs.  The  ter- 
minal digital  joints  become  cuboidal  or  '  nodous  '  ; 
the  middle  digital  joints  assume  a  spheroidal  shape, 
or  are  partially  dislocated  backwards  or  forwards  ; 
and  the  knuckles  are  the  seat  of  a  peculiar  oblique 
dislocation  of  the  fingers  towards  the  ulnar  side. 
The  lower  ends  of  the  radius  and  ulna  project 
backwards,  and  give  a  full  appearance  to  the  dor- 
sum of  the  wrist,  which  may  be  further  increased 
by  extra-articular  pufifiness,  carpal  and  bursal  en- 
largements, and  atrophy  of  the  muscles  of  the  hand 
and  forearm.  Altogether,  the  hands  and  wrists  are 
the  joints  most  frequently  affected.  The  elbow- 
joint  is  swollen  ;  and  bursal  collections— fluid  and 
solid — develop  over  the  olecranon.  The  shoulder 
presents  signs  of  wasting,  rather  than  of  enlarge- 
ment, due  to  atrophy  of  the  deltoid  and  other 
muscles  ;  the  head  of  the  humerus  at  the  same  time 
lies  unnaturally  forwards  and  upwards  ;  and  a  corre- 
sponding depression  is  apparent  behind.  At  the 
hip-joint  the  disease  gives  rise  to  flattening  of  the 
buttock,  shortening  of  the  limb,  and  eversion  of 
the  foot  ;  enlargement  can  sometimes  be  felt  in 
connection  with  the  head  of  the  bone  and  acetabu- 
lum ;   occasionally  the  patient  may  be  not  only 
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lame  but  unable  to  sit,  and  accordingly  must  either 
stand  or  lie  constantly.  The  knee,  a  very  common 
seat  of  the  disease,  is  enlarged  by  the  presence  of 
considerable  effusion  in  the  earlier  stage  ;  and  when 
this  afterwards  becomes  absorbed,  local  bony 
growths  are  easily  felt,  giving  increased  breadth  to 
the  patella,  and  forming  sharp  crests  at  the  lateral 
margins  of  the  articular  surface  of  the  condyles. 
The  disease  as  it  affects  the  ankle  and  foot  does 
not  require  special  description.  At  the  temporo- 
maxillary  articulation  rheumatoid  arthritis  gives  rise 
to  obvious  enlargement  in  front  of  the  ears,  and 
possibly  to  distortion  or  asymmetry  of  the  chin. 
Prominent  nodular  swelling  is  the  principal  sign  of 
the  disease  at  the  sterno-clavicular  articulation.  In 
the  spine  it  chiefly  produces  rigidity,  as  well  as  pain 
locally  and  down  the  arms,  and  leads  to  a  variety 
of  permanent  deformities,  with  which  contractures 
and  distressing  spasms  of  the  extremities  are  some- 
times associated. 

The  general  condition  of  the  subject  of  rheu- 
matoid arthritis,  when  it  is  advanced,  is  one  of 
debility  and  anoemia.  The  face  is  pale  and  ex- 
pressive of  suffering  ;  the  complexion  is  muddy. 
The  skin  is  peculiarly  inactive,  and  rarely  perspires. 
The  patient  looks  pinched,  and  complains  of  a 
feeling  of  cold  ;  the  extremities  are  often  miserably 
cold  and  livid  ;  but  the  palms  of  the  hands  are 
damp  or  even  soppy.  Pyrexia,  rising  to  101°  with 
considerable  remissions  or  intermissions,  may  be 
present  in  the  active  phases.  Bodily  activity  is 
greatly  impaired,  owing  to  interference  with  the 
movements  of  the  limbs ;  in  many  instances  the 
patient  is  completely  crippled  and  bedridden. 
Even  the  voice  and  the  hearing  may  be  impaired, 
from  involvement  of  the  laryngeal  and  auditory 
articulations.  Pains  in  the  muscles  and  along  the 
nerve-trunks  and  in  the  extremities  may  accom- 
pany or  possibly  precede  those  in  the  joints ;  and 
spasms  or  attacks  of  '  muscular  rheumatism  '  occur 
occasionally.  Myotatic  irritability  is  frequently  in- 
creased. The  various  bodily  functions  are  feeble, 
and  frequently  deranged  ;  and  although  the  mind 
may  be  active,  the  condition  is  rendered  wretched 
in  the  worst  cases  by  pain,  deformity  and  helpless- 
ness. In  a  considerable  proportion  of  cases  (5  "75 
per  cent. ,  Brachet)  the  patient  is  the  subject  of 
chronic  valvular  disease  of  the  heart.  Kent 
Spender  drew  attention  to  the  frequent  occurrence 
in  rheumatoid  arthritis  of  other  symptoms  variously 
associated  with  the  disease :  gastric  crises ;  in- 
creased tension  and  frequency  of  the  pulse,  which 
may  rise  to  120  or  more  ;  excessive  pigmentation 
of  the  skin,  in  the  form  of  symmetrical  patches, 
streaks  or  spots  ;  and  yellow  bruise-like  blotches  on 
different  parts  of  the  body. 

Course  and  Terminations. — The  course  of 
rheumatoid  arthritis  has  been  already  described. 
Unless  it  be  treated  early,  the  disease  progresses 
essentially  towards  deformity.  Death  from  rheu- 
matoid arthritis  is  rare  ;  its  other  distressing  effects 
have  been  sufficiently  indicated. 

Pathology. — Great  diversity  of  opinion  pre- 
vails as  to  the  essential  nature  of  this  disease. 
While  most  authorities  acknowledge  acute  rheu- 
matism as  a  cause  of  rheumatoid  arthritis,  many  of 
them  regard  it  as  simply  one  of  the  many  possible 
sources  of  chronic  articular  irritation.  The  view 
most  generally  held  in  this  country  appears  to  be 
that  it  is  a  disease  distinct  from  rheumatism  and 
gout.     Hutchinson  maintains  that,  in  a  certain 


number  of  instances,  there  is  an  element  of  gout, 
as  well  as  of  rheumatism,  in  the  disease.  Ord 
makes  light  of  the  diathetic  element,  and  attaches 
most  importance  to  a  nervous  factor  in  the  pathology 
of  this  disease,  which  he  regards  as  a  dystrophy  of 
joints,  muscles  and  other  associated  tissues,  traceable 
to  direct  or  reflex  affection  of  nervous  structures, 
or  to  general  nervous  depression.  Kent  Spender 
also  holds  that  the  affection  of  the  joints  is  merely 
one  sign  of  a  profound  nerve-disorder.  Archibald 
Garrod  argues  strongly  in  favour  of  the  dystrophic 
theory  of  the  disease.  The  writer's  experience  is  in 
favour  of  the  strictly  rheumatic  nature  of  rheuma- 
toid arthritis,  as  was  maintained  by  Todd  and  by 
Charcot  and  French  authorities  generally.  In 
many  cases  he  has  found  that  the  morbid  process 
started  in  an  attack  of  ordinary  acute  rheumatism, 
as  was  originally  represented  by  Adams  of  Dublin. 
In  numerous  instances  the  family  history  is  dis- 
tinctly rheumatic.  The  frequent  association  of 
heart-disease  is  very  important  evidence  in  the 
same  direction.  Finally,  no  sharp  line  can  be 
drawn  between  acute  and  sub-acute  cases  of  rheu- 
matism, between  sub-acute  and  chronic  cases  of 
rheumatism,  or  between  chronic  rheumatism  and 
so-called  'rheumatoid  arthritis.'  Dyce  Duckworth 
considers  it  a  manifestation  of  a  basic  arthritic 
stock  or  diathesis  — a  rheumatic  branch  of  this  stock, 
and  therefore  a  true  rheumatism. 

Diagnosis. — The  diagnosis  of  rheumatoid  ar- 
thritis necessarily  depends  upon  the  view  entertained 
of  its  pathology.  If  considered  a  distinct  disease, 
it  is,  as  a  rule,  easily  separated  from  gout  by 
the  entire  absence  of  tophi  about  the  joints  and  in 
the  ears,  by  the  history  of  the  disease,  by  the 
absence  of  manifestations  of  irregular  gout  {see 
Rheumatism,  Chronic  :  Diagnosis),  and,  in  doubt- 
ful cases,  by  the  absence  of  uric  acid  in  the  blood. 
From  chronic  rheumatism,  as  ordinarily  defined,  it 
is  diagnosed  by  the  amount  of  deformity  present. 
Charcot's  disease  of  joints  is  known  by  its  nervous 
associations,  and  hypertrophic  pulmonary  osteo- 
arthropathy (p.  19)  by  precedent  affections  of  the 
chest.  Chronic  synovitis  of  traumatic  or  consti- 
tutional origin  may  be  occasionally  mistaken  for 
rheumatoid  arthritis  ;  but  the  presence  of  the  latter 
disease  in  several  joints,  probably  symmetrically, 
should  remove  all  doubt.  Rheumatoid  arthritis 
of  the  hip  and  shoulder  has  been  confounded  with 
'  dislocation  '  and  '  intracapsular  fracture. ' 

Prognosis. — The  prognosis  of  this  disease  is 
favourable  as  regards  life,  but  unfavourable  as 
regards  cure,  comfort,  or  ability  to  follow  active 
bodily  employment.  The  prognosis  is  much  better 
in  the  rich,  who  can  seek  relief  by  change  of  climate 
in  the  earlier  stages,  than  it  is  among  the  poor,  in 
whom  the  disease  must  in  a  measure  be  allowed  to 
pursue  its  progressive  course. 

Treatment. — The  treatment  of  rheumatoid 
arthritis  must  be  applied  in  two  directions  :  first, 
to  arrest,  if  possible,  the  morbid  process  ;  and 
secondly,  to  relieve  distress  and  disability.  In  a 
large  number  of  cases  the  second  indication  only  can 
be  fulfilled,  for  the  disease  is  frequently  too  ad- 
vanced, or  the  circumstances  of  the  patient  are  too 
poor,  to  afford  a  prospect  of  cure. 

In  the  early  stages  of  the  disease  much  can  be 
done  by  energetic  treatment,  which  must  be  partly 
constitutional  and  partly  local.  If  circumstances 
permit,  the  patient  should  be  advised  to  visit, 
according  to  the  season  of  the  year,  the  baths  either 
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of  Great  Britain,  of  Germany,  or  of  France  in 
summer,  or  the  Algerian  springs,  the  French 
Riviera,  or  Italy  in  winter.  Buxton,  Bath  and 
Strathpeffer  are  the  best  home  baths.  Aix-les- 
Bains,  Aix-la-Chapelle,  Baden-Baden  and  Wies- 
baden may  be  recommended  from  May  till  Septem- 
ber. The  other  places  named,  especially  Hammam- 
R'Hira,  in  Algiers,  are  winter  resorts.  At  all  pro- 
perly appointed  bathing  establishments  massage 
now  forms  a  part  of  the  treatment.  The  climate  of 
Egypt  proves  beneficial  in  some  instances,  while  a 
voyage  to  the  tropics  or  subtropics  will  suit  other 
patients  ;  and  in  every  case  a  bright,  dry,  cheerful 
locality  should  be  selected  for  residence  if  possible. 
See  Mineral  Waters. 

The  most  valuable  internal  remedies  for  rheu- 
matoid arthritis  are  cod-liver  oil,  iron,  quinine  and 
arsenic.  Cod-liver  oil  should  be  taken  regularly 
if  the  digestion  permit.  Either  iron  or  arsenic,  or 
the  two  combined,  should  be  taken  in  full  doses  for 
periods  of  weeks  or  months,  and  their  effects  care- 
fully noted.  Sir  Alfred  Garrod  especially  recom- 
mends the  syrup  of  ferrous  iodide.  For  acute  dis- 
tress, particularly  pain,  salicylates  may  sometimes 
be  given  with  success.  In  obstinate  cases  a  trial 
should  be  given  to  potassium  iodide,  and  to  guaia- 
cum. 

The  diet  should  be  carefully  ordered.  While 
all  excess  is  avoided,  as  well  as  indulgence  in  malt 
liquors  and  rich  indigestible  dishes,  a  generous 
supply  of  mixed  animal  and  vegetable  food  and 
wholesome  stimulants  will  be  found  to  be  most 
suitable.  The  patient  should  take  advantage  of 
every  possible  opportunity  of  enjoying  daily  out- 
door exercise  in  fresh  air  and  sunshine.  The  cloth- 
ing must  be  warm,  flannel  or  other  woollen  material 
being  worn  both  summer  and  winter.  Great  care 
must  be  exercised  to  avoid  cold  and  damp,  in  the 
routine  of  daily  life  and  in  the  choice  of  a  resi- 
dence. 

The  local  treatment  is  to  be  considered  of  hardly 
less  importance  than  the  constitutional.  On  the  first 
appearance  of  the  disease,  counter-irritation  should 
be  freely  employed  around  the  joints  by  means  of 
tincture  or  ol^  strong  solution  of  iodine,  which  may 
be  used  until  the  skin  becomes  of  a  mahogany 
colour.  The  joints  should  then  be  carefully  pro- 
tected by  cotton-wool  or  flannel,  and  kept  at  rest  by 
means  of  bandages  or  other  means  of  support,  ac- 
cording to  the  part  that  is  involved.  At  the  end  of 
the  sub-acute  attacks  of  the  disease,  efforts  must  be 
made  to  restore  the  healthy  nutrition  of  the  affected 
joints  by  removal  of  the  support,  and  by  local 
stimulation  and  graduated  exercise.  Joints  that 
can  be  easily  reached  should  be  thoroughly  fomented 
night  and  morning,  by  wrapping  a  piece  of  dry 
cambric  or  flannel  around  them,  and  sponging 
water  over  this,  as  hot  as  can  be  borne.  After  ten 
minutes  of  such  treatment  the  joints  should  be  un- 
wrapped, carefully  dried,  and  then  thoroughly 
rubbed,  either  with  a  stimulating  liniment,  such  as 
the  turpentine  or  acetic  turpentine  liniment,  with  a 
mild  mercurial  ointment,  or  with  some  bland  oil, 
such  as  cod-liver  oil  or  goose-grease.  A  light  warm 
covering  is  then  to  be  applied.  The  effect  of  local 
treatment  of  this  kind,  if  pursued  steadily,  is  often 
remarkable,  mobility  being  restored  in  cases  where 
the  joints  have  been  useless  for  months. 

In  way  advanced  cases,  especially  in  old  subjects, 
it  is  manifestly  unreasonable  to  expect  much  im- 
provement.   Anodyne  treatment    is  then  chiefly 


called  for,  and  a  good  deal  can  be  done  in  this 
direction  by  suitable  mechanical  arrangements  and 
well-chosen  local  applications,  the  preparations  of 
opium  being,  of  course,  the  most  successful.  Phena- 
zone  may  relieve  pains  and  spasms  of  the  crippled 
limbs.  The  general  health  wilt  demand  support 
by  a  well-regulated  diet,  residence  in  a  warm,  dry, 
moderately  bracing  climate,  and  the  internal  treat- 
ment suggested  above. 

J.  Mitchell  Bruce. 

RHINITIS  (^I's,  the  nose).— Nasal  catarrh.  See 
Nose,  Diseases  of. 

RHINOLITHS.— 5cv  Nose,  Diseases  of;  and 
Concretions. 

RHINOPHYMA.— Acne  Rosacea. 

RHINORRHCEA.— iTtv  Nosic,  Diseases  of. 

RHINOSCLEROMA.— .S-ftf  Nose,  Diseases  of. 

RHINOSCOPY.— ^tr  Nose,  Examination  of. 

RHONCHAL  FREMITUS. -A  physical  sign, 
appreciated  on  palpation  of  the  chest,  elicited  by 
the  act  of  breathing  when  certain  secretions  or 
other  materials  are  present  in  the  larger  air-tubes 
or  in  a  cavity.    Sec  Physical  Examination. 

RHONCHUS  (^iyKoi,  I  snore).— Rhonchi  arc 
sounds  heard  on  auscultation  when  the  air-channels 
are  partially  obstructed.  The  term  is  restricted  by 
some  authors  to  the  so-called  dry  and  more  or  less 
musical  sounds  produced  in  the  bronchial  tubes,  for 
instance,  sonorous  and  sibilant  rhonchus  ;  the 
bubbling  and  crepitating  sounds  in  chest-disease 
being  spoken  of  as  rc)lcs.  By  other  authorities, 
again,  all  such  sounds,  whether  sibilant  or  crackling, 
are  described  either  as  rhonchi  or  as  rales,  the 
terms  being  interchangeable.  See  Physical 
Examination. 

R.  Douglas  Powell. 

RIBS,  Diseases  of. — See  Chest-walls,  Mor- 
bid Conditions  of  ;  and  Chest,  Deformities  of. 

RICKETS  (O.  E.  wrikkeu,  to  twist).— Synon.  . 

Rachitis  ;  Fr.  Rhachitisine  ;  Ger,  Rhachitis  ; 
Englische  Krankheit. 

Definition. — A  general  disease,  affecting  the 
nutrition  of  the  whole  body  ;  arresting  natural 
growth  and  development  ;  perverting  and  delaying 
ossification  ;  retarding  dentition  ;  causing  the  bones 
to  become  soft,  and  to  yield  to  pressure,  and  the 
muscles  and  ligaments  to  waste  ;  and  in  many  cases 
producing  alteration  of  the  brain,  liver,  spleen,  and 
lymphatic  glands. 

/Etiology. — Rickets  is  the  consequence  of  slow 
impairment  of  nutrition,  and  the  causes  which  pro- 
duce it  are  principally — bad  feeding,  foul  air,  damp 
cold  rooms,  want  of  sunlight,  want  of  exercise, 
and  want  of  cleanliness.  Of  these,  perhaps  the 
first  two  have  the  greatest  influence  in  causing  the 
disease  ;  for  if  the  quantity  of  nutritive  material 
introduced  into  the  system  be  restricted  by  an  im- 
proper selection  of  food,  and  if  the  oxidation  of 
waste  matters  be  hindered  by  an  insufficient  supply 
of  fresh  air,  interference  with  nutrition  is  neces- 
sarily carried  to  a  high  degree.  A  pure  bracing  air 
will  by  itself  do  much  in  counteracting  the  effects 
of  an  improper  dietary,  for  it  has  been  noticed 
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that  injudicious  feeding  is  less  hurtful  in  country 
places  where  the  air  is  dry  than  in  large  towns. 
This,  however,  may  be  partly  explained  by  the 
greater  vigour  of  the  digestive  organs  in  the  former 
case,  enabling  the  child  to  derive  nourishment  from 
food  which,  under  other  conditions,  would  be  in- 
nutritious.  Some  children  are  affected  more  readily 
and  more  severely  by  these  causes  than  others,  for 
the  more  the  strength  of  the  child  is  reduced  before 
the  actual  exciting  causes  of  the  disease  come  into 
play,  the  more  quickly  does  the  patient  fall  a  victim 
to  their  effects.  Therefore,  all  influences  which 
impair  the  general  strength,  such  as  weakness  in 
the  parents,  or,  in  the  case  of  the  child  himself,  an 
attack  of  acute  disease,  or  even  unusually  trouble- 
some dentition,  must  be  looked  upon  as  predis- 
posing causes  of  the  disorder.  There  is  no  proof 
that  rickets  is  hereditary.  A  tubercular  family  pre- 
disposition renders  the  occurrence  of  rickets  un- 
likely. Some  years  ago  a  distinguished  foreign 
physician  attempted,  by  arguments  drawn  chiefly 
from  morbid  anatomy,  to  prove  rickets  to  be  inva- 
riably a  consequence  of  inherited  syphilis  ;  but  the 
reasons  for  rejecting  this  hypothesis  are  over- 
whelming. 

Anatomical  Characters.  —  The  bones  are 
affected  in  three  ways :  growth  is  retarded  ;  the 
spread  of  ossification  into  parts  still  cartilaginous 
is  interfered  with  ;  and  bone  already  ossified  is 
softened.  The  growth  of  bone  is  not  completely 
arrested  ;  it  rather  becomes  irregular.  There  is 
considerable  development  of  the  cartilaginous  epi- 
physes, and  also  of  the  fibrous  periosteum  ;  but 
these  parts  ossify  incompletely  and  slowly  ;  and  as 
the  normal  increase  in  size  of  the  medullary  cavity 
continues  in  the  usual  way,  the  bone  comes  gra- 
dually to  consist  less  and  less  of  osseous  substance, 
and  more  and  more  of,  as  yet,  unossified  matter 
proliferated  at  the  circumference.  It  is  in  this  way 
that  the  bones  become  soft,  and  not  from  any 
abnormal  absorption  of  earthy  salts  from  bone 
already  ossified.  The  process  of  calcification  itself, 
besides  being  retarded,  is  abnormal  :  it  has  indeed 
been  described  as  rather  a  process  of  petrifaction 
than  of  true  ossification.  On  account  of  the  soft- 
ness of  the  long  bones,  serious  deformities  ensue, 
as  will  be  afterwards  described.  The  flat  bones 
become  greatly  thickened  from  proliferation  of  the 
periosteum.  This  is  especially  noticeable  at  the 
edges  of  the  cranial  bones  ;  and  when  ossification 
is  completed,  the  sutures  of  the  skull  can  be  felt  to 
be  prominent.  In  parts,  however,  and  especially  in 
the  occipital  bone,  the  osseous  substance  becomes 
thinned  in  places  from  absorption  under  the  pres- 
sure of  the  growing  brain.  This  condition,  which  is 
called  '  craniotabes  '  (p.  350),  can  be  detected  by 
palpation.  Ossification  is  very  slow  in  the  cranial 
bones,  and  the  fontanelle  often  remains  open  long 
after  the  end  of  the  second  year.  See  Skull,  Dis- 
eases of. 

The  liver,  spleen,  lymphatic  glands,  and  kidneys 
are  sometimes  enlarged.  The  increase  in  size  is  due, 
not  to  the  presence  of  any  foreign  growth  or  deposit 
in  these  organs,  but  to  irregular  hypertrophy  of 
their  fibrous  and  epithelial  elements,  conjoined 
with  a  deficiency  in  earthy  salts — an  alteration 
analogous  to  the  changes  in  the  bones.  The  brain 
is  enlarged  from  an  increase  of  the  neuroglia,  not  of 
the  nerve-elements.  The  voluntary  muscles  are 
small,  pale,  flabby,  and  soft.  Under  the  microscope 
their  striae  are  seen  to  be  indistinct.     The  urine 


contains  less  urea  and  uric  acid  than  natural,  but 
more  phosphates,  especially  phosphate  of  lime. 

The  exact  nature  of  rickets  has  yet  to  be  dis- 
covered. All  evidence  is  against  the  hypothesis 
that  the  nutritive  fault  lies  in  the  excessive  forma- 
tion of  lactic  acid,  as  suggested  by  Heitzmann,  or 
that  the  complaint  is  produced  by  deficiency  of 
lime  in  the  food,  as  was  at  one  time  supposed. 
Mercoli  and  others  attribute  the  disease  to  a 
process  of  auto-infection  by  streptococci  and  staphy- 
lococci. According  to  this  theory  the  organisms 
are  absorbed  from  the  alimentary  canal  into  the 
blood  and  are  deposited  in  the  various  organs, 
especially  in  those  parts— such  as  the  nervous 
system  and  the  bones — where  development  is  most 
active.  In  the  bones  they  set  up  a  chronic  osteo- 
myelitis of  a  special  type. 

Symptoms.  —  In  most  cases  the  symptoms  proper 
to  rickets  are  preceded  by  others  which  indicate  a 
certain  amount  of  interference  with  the  digestive 
functions.  There  is  occasional  vomiting ;  the 
bowels  are  often  relaxed  ;  and  the  motions  are 
habitually  loose,  pasty-looking,  and  offensive. 

The  beginning  of  the  disease  is  marked  by  pro- 
fuse sweating  of  the  head,  face,  and  neck  ;  this  is 
especially  seen  if  the  child  fall  asleep  either  at 
night  or  in  the  day.  Almost  at  the  same  time  he 
begins  to  throw  off  the  bed-clothes  at  night.  He 
will  do  this  even  in  winter,  and  may  be  seen  lying 
almost  naked  in  the  coldest  weather.  Characteristic 
changes  soon  occur  in  the  bones.  The  ends  of  the 
long  bones  enlarge  ;  the  flat  bones  become  thick- 
ened ;  and  all  the  bones  lose  their  firmness  and 
grow  softer.  These  changes  affect  the  osseous 
system  as  a  whole,  and  lead  to  serious  deformities. 
If  the  child  had  been  able  to  walk,  he  becomes 
unsteady  on  his  legs,  or  even  loses  the  power  of 
walking  altogether.  He  sits  or  lies  about  ;  is 
drowsy  in  the  daytime  ;  and  at  night  moves  his 
head  restlessly  from  side  to  side,  so  as  in  many 
cases  to  wear  the  hair  off  the  occiput.  The  flesh  is 
soft  and  flabby ;  the  motions  remain  loose  and 
offensive  ;  and  the  child  appears  to  be  occasionally 
troubled  with  abdominal  discomfort,  for  he  may  be 
found  asleep  in  his  cot,  resting  upon  his  hands  and 
knees,  with  his  head  buried  in  the  pillow.  When 
the  bone-affection  is  pronounced  the  child  shows 
strong  dislike  to  being  touched  or  played  with. 
This  wish  for  quiet  is  usually  ascribed  to  tender- 
ness, but  is  more  probably  occasioned  by  the  know- 
ledge that  movement  hurries  the  breathing  and 
raises  a  demand  for  air  which  the  chest-wall  with 
its  softened  ribs  is  unable  to  satisfy.  If  evident 
tenderness  be  present,  the  symptom  usually  indi- 
cates that  the  case  is  becoming  complicated  with 
scurvy. 

A  prominent  symptom  in  rickets  is  the  deformity 
produced  by  alterations  in  the  shape  of  the  skeleton. 
The  softened  ribs  yield  readily  to  pressure,  and  it  is 
to  pressure,  and  not  to  the  force  of  muscular  action, 
as  was  at  one  time  supposed,  that  the  distortions 
are  chiefly  due.  The  long  bones  become  bent  and 
twisted.  The  direction  of  the  bending  depends 
upon  the  direction  in  which  the  force  of  pressure 
is  applied,  and  in  the  lower  limbs  will  therefore 
manifestly  vary  according  as  the  child  can  or  cannot 
walk.  Sometimes,  however,  if  the  disease  begins 
before  the  child  is  able  to  support  himself  upon  his 
feet,  the  lower  limbs  may  escape  deformity  alto- 
gether. In  such  cases  they  are  usually  small  and 
thin,  with  weak,  flabby  muscles ;  but  the  bones 
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themselves  are  straight.  Force  of  gravity  is  another 
cause  of  deformity  of  bone.  Thus,  in  the  humerus 
there  is  often  a  curve  where  the  deltoid  is  inserted  ; 
this  is  produced  in  great  measure  by  the  weight  of 
the  hand  and  forearm  when  the  limb  is  raised  by 
the  deltoid  muscle. 

The  skull  is  elongated  from  before  backwards  ; 
the  anterior  fontanelle  is  wide  ;  the  sutures  are 
thickened  ;  the  forehead  is  high,  square,  and  some- 
times prominent  ;  and  the  head  generally  looks  large. 
By  palpation  of  the  occiput  the  condition  named 
'  craniotabes '  can  sometimes  be  detected  early  in 
the  disease.  The  face  appears  unduly  small  when 
compared  with  the  head,  for  the  growth  of  the 
facial  bones  is  arrested.  On  account  of  this  pause 
in  the  development  of  the  jaw-bones  dentition  is 
delayed  ;  but  the  teeth  are  not  only  slow  to  appear, 
they  are  also  deficient  in  dental  enamel,  so  that 
they  are  no  sooner  cut  than  they  begin  to  decay. 

The  spine  is  curved  on  account  of  muscular  and 
ligamentous  weakness ;  and  if  this  weakness  be 
great,  the  natural  posterior  curve  of  the  spine  is  so 
much  exaggerated  as  almost  to  simulate  angular 
curvature.  It  disappears,  however,  at  once  when 
the  child  is  lifted  up  by  the  shoulders.  Sometimes 
the  spine  is  curved  laterally. 

The  deformity  of  the  chest  has  the  following 
characters  :  The  softened  ribs  sink  in  so  as  to  pre- 
sent a  groove  passing  downwards  and  outwards  on 
each  side  of  the  sternum.  The  bottom  of  the 
groove  is  formed  more  by  the  ribs  than  the  carti- 
lages, so  that  the  enlarged  ends  of  the  ribs,  looking 
like  a  row  of  beads  under  the  skin,  can  be  seen 
lying  along  the  inner  side  of  the  groove.  The 
sternum  is  forced  forwards  by  this  bending  of  the 
ribs,  and  the  antero-posterior  diameter  of  the  chest 
is  increased.  The  deformity  is  due  to  the  pressure 
of  the  external  air.  In  healthy  breathing  this 
pressure  is  overcome  by  the  resistance  of  the  thoracic 
walls,  aided  by  the  force  of  the  inspired  air.  In 
the  rickety  child  the  resistance  offered  by  the 
softened  ribs  is  greatly  reduced,  and  they  therefore 
sink  in  at  the  parts  where  they  are  least  supported. 
On  account  of  the  softened  state  of  his  ribs,  the 
breathing  of  a  rickety  child  is  quick  and  laborious. 

The  pelvis  is  pressed  upon  from  above  by  the 
spine  and  the  abdominal  contents,  from  below  by 
the  heads  of  the  thigh-bones  ;  and  the  direction  of 
these  forces  varies  according  to  the  position  of 
the  child.  The  general  shape  thus  produced  is 
triangular,  and  the  pelvic  cavity  is  often  greatly 
narrowed. 

A  rickety  child  is  short  for  his  age  ;  for  his  limbs, 
besides  being  bent,  are  stunted,  growth  in  them 
being  more  or  less  arrested.  His  joints  are  large, 
and  loose  from  relaxation  of  the  ligaments.  If  the 
disease  be  severe,  the  child  gets  anasmic  and  wastes, 
and  the  muscles  become  very  flabby  and  small. 
His  belly  is  big,  even  where  there  is  no  splenic  en- 
largement, from  shallowness  of  pelvis  and  flatulent 
accumulation.  Such  children  give  little  trouble. 
They  are  quiet,  and  seldom  cry  if  left  alone.  They 
are  late  in  walking,  late  in  talking,  cut  their  teeth 
late,  and  in  nursery  phraseology  are  '  backward 
children. ' 

Complications. — One  of  the  chief  character- 
istics of  rickets  is  the  intense  sensitiveness  to  cold 
with  which  it  is  always  accompanied  ;  and  it  is  to 
chills  in  different  forms  that  a  large  proportion  of 
deaths  occurring  in  this  disease  must  be  attributed. 
A  catarrh  may  affect  the  chest  or  the  belly,  and  in 


either  case  the  complication  is  a  very  dangerous 
one. 

A  pulmonary  catarrh  in  a  young  child  should 
never  be  made  light  of,  on  account  of  its  tendency 
to  cause  collapse  of  the  lung  ;  and  if  the  child  be  the 
subject  of  rickets,  the  danger  is  really  imminent  on 
account  of  the  softness  of  the  ribs. 

If  the  chill  affect  the  abdomen,  as  it  is  very  apt 
to  do,  an  intestinal  catarrh  is  set  up  ;  and  unless 
the  diarrhaa  be  quickly  arrested,  the  strength  of 
the  child  becomes  seriously  reduced. 

Besides  its  influence  in  increasing  the  suscepti- 
bility of  the  body  to  cold,  rickets  also  heightens 
the  nen'Oiis  excitability  of  the  child.  This  effect  is 
not  a  common  result  of  mere  weakness,  for  in  an 
ordinary  case  of  malnutrition  with  wasting,  the 
natural  sensitiveness  of  the  nervous  system  to  ex- 
ternal impressions  is  impaired.  It  must  be  there- 
fore looked  upon  as  a  peculiarity  of  the  rickety 
state.  Its  effects  are  seen  in  the  attacks  of 
laryngismus  stridulus,  tetany,  rotatory  spasm,  and 
convulsions  to  which  these  children  are  so  liable. 
Few  cases  of  laryngismus  occur  in  children  who  are 
not  the  subjects  of  rickets.  Such  patients  usually 
have  carpo-pedal  contractions,  and  are  liable  to  be 
convulsed  upon  the  very  slightest  provocation.  On 
account  of  the  backwardness  of  the  teeth  in  this 
disease,  all  nervous  derangements  are  commonly 
attributed  to  dentition  ;  but  in  rickets  dentition, 
although  delayed,  is  not  necessarily  troublesome  ; 
in  fact,  the  teeth,  when  they  appear,  are  often  cut 
with  singular  ease. 

Another  important  complication  is  infantile 
sciDi'v  ;  indeed,  in  the  child  scurvy  is  rarely  seen 
apart  from  rickets.  It  is  not  that  the  complaint  is 
due  directly  to  the  general  impairment  of  nutrition 
upon  which  the  rickety  state  depends,  but  that 
owing  to  the  impoverishment  of  the  blood  the  patient 
has  become  peculiarly  susceptible  to  a  scurvy  diet, 
and  if  fed  largely  upon  tinned  foods  rapidly  develops 
the  disease. 

Infantile  scurvy  is  rarely  seen  before  the  sixth 
month,  and  is  most  common  between  the  tenth 
month  and  the  twelfth.  For  some  days  the  infant 
is  noticed  to  be  getting  pale  and  spiritless  ;  then 
suddenly  he  shows  signs  of  pain  when  he  is  washed 
and  dressed.  The  legs  are  evidently  tender.  If 
able  to  stand,  the  child  refuses  to  put  his  feet  to  the 
ground,  and  cries  if  required  to  do  so.  He  shows 
a  great  dislike  to  movement,  and  as  the  tenderness 
increases  begins  to  keep  his  lower  limbs  flexed 
upon  his  body.  He  lies  quietly  in  his  cot,  some- 
times moans  as  if  in  pain,  and  screams  at  the 
slightest  touch.  At  this  time  the  lower  parts  of  the 
thighs,  the  knees,  or  the  legs  may  be  noticed  to  be 
swollen,  but  the  colour  of  the  skin  is  unaltered.  The 
swelling  is  bilateral  and  is  due  to  extravasation  of 
blood  beneath  the  periosteum.  As  a  rule  it  is 
limited  to  the  parts  named,  but  in  exceptional  cases 
may  affect  the  arms,  especially  about  the  elbow  and 
wrist  or  the  shoulder.  Sometimes  there  is  slight 
oedema.  While  these  local  symptoms  continue 
there  may  be  moderate  fever  (ioi°-io2°  at  night), 
l)ut  more  often  the  temperature  is  normal.  The 
complexion  is  pallid,  with  a  faint  sallow  tint  ;  and 
the  child  is  very  feeble  and  sweats  profusely.  There 
are  usually  petechiae  and  bruise-like  patches  on  the 
skin,  and  haemorrhages  may  occur  from  the  nose, 
the  bowels  and  the  kidney  ;  indeed,  hrematuria  is 
a  far  from  uncommon  symptom.  If  a  tooth  has  been 
cut,  the  gums  may  be  spongy  and  sore,  and  they 
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are  sometimes  excessively  swollen.  If,  however, 
the  complication  occur  before  dentition  has  begun, 
the  gums  are  rarely  affected.  In  the  worst  cases 
there  may  be  separation  of  the  epiphyses  of  the 
affected  bones.  The  child  then  ceases  to  flex  the 
limb,  and  lies  with  it  stretched  out  as  if  paralysed. 

Under  appropriate  treatment  improvement  is 
rapid.  In  an  ordinary  case  the  more  urgent 
symptoms  subside  in  a  few  days,  and  even  in  bad 
cases  recovery  is  rarely  long  delayed.  A  separated 
epiphysis  under  favourable  conditions  becomes 
again  united  with  the  bone,  and  the  patient  quickly 
regains  colour  and  strength.    See  Scurvy. 

Sometimes  rickets  is  accompanied  by  chronic 
hydrocephalus  ;  the  excess  of  fluid  is,  however,  small. 
This  complication  is  often  suspected  where  it  does 
not  really  exist. 

Diagnosis. — When  the  symptoms  of  rickets  are 
well  marked,  the  bony  distortions  themselves  are 
sufficiently  characteristic  to  make  the  nature  of  the 
disease  unmistakable.  It  is,  however,  of  great  im- 
portance to  recognise  the  early  symptoms  of  the 
disorder,  so  that  by  prompt  treatment  we  may  pre- 
vent the  osseous  and  other  changes  taking  place. 
It  must  be  remembered  that  loss  of  flesh  is  a  late 
symptom,  and  that  a  rickety  child  is  not  necessarily 
a  thin  one.  If  an  infant  pass  the  ninth  month 
without  any  appearance  of  a  tooth  ;  if  his  wrists  en- 
large ;  and  if  on  enquiry  we  find  that  he  is  subject 
to  head-sweats  at  night,  and  likes  to  lie  naked  in  his 
cot,  the  diagnosis  of  rickets  may  be  made  without 
hesitation.  Weakness  of  the  legs  in  a  young  child 
is  often  a  source  of  anxiety  to  parents,  and  a  medi- 
cal practitioner  is  consulted  because  the  child  is 
twelve  months  old  and  cannot  stand.  In  these 
cases  the  early  signs  of  rickets  will  almost  certainly 
be  discovered.  Looseness  in  the  joints  is  common 
in  those  cases  of  rickets,  where  the  symptoms  of  the 
disease  manifest  themselves  at  the  end  of  the  second 
year.  The  relaxation  of  the  ligaments  is  not  as  a 
rule  combined  with  much  bone-deformity,  although 
it  may  be  so.  Weakness  of  the  legs  from  rickets  is 
distinguished  from  essential  paralysis  by  the  fact 
that,  although  there  may  be  no  power  of  standing, 
the  child  is  yet  able  to  move  his  limbs  ;  and  that  the 
muscles,  although  weak,  are  not  powerless. 

When  scurvy  occurs  it  is  important  not  to  mis- 
apprehend the  nature  or  gravity  of  the  complication. 
Early  treatment  is  essential  to  quick  recovery,  and 
delay  adds  greatly  to  the  child's  suffering,  if  it  do 
not  put  his  life  in  danger.  Marked  tenderness  in  a 
rickety  baby  should  suggest  scurvy  at  once  ;  and  if 
the  child  scream  loudly,  while  holding  both  legs 
flexed  and  motionless,  our  suspicions  are  amply 
confirmed.  Even  if  swelling  be  trifling  or  absent, 
gentle  manipulation  will  detect  thickening  round 
the  shaft  of  the  bone  at  the  seat  of  tenderness. 
This  is  especially  likely  to  be  found  round  the  femur 
for  some  distance  above  the  knee.  In  addition,  the 
gums  may  be  spongy,  although  this  symptom  is 
often  absent ;  and  there  may  be  petechia;  or  bruise- 
like patches,  or  even  unhealthy  sores,  on  the  skin. 

Prognosis.  — The  duration  of  rickets  is  dependent 
upon  the  duration  of  the  causes  which  produce  it. 
So  long  as  the  unhealthy  influences  under  which 
the  disease  originated  are  in  operation,  the  morbid 
processes  continue  ;  but  when  a  better  hygiene  is 
adopted,  and  failing  nutrition  is  restored,  recovery 
begins. 

When  recovery  takes  place,  the  symptoms  gradu- 
ally become  less  intense  and  finally  disappear.  The 


enlargement  of  the  joints  greatly  diminishes,  and 
even  the  bony  distortions  become  notably  reduced, 
while  the  bones  themselves  become  thick  and  strong. 
Growth,  however,  is  not  rapid,  and,  if  the  disease 
have  been  severe,  the  child  seldom  reaches  the 
average  height. 

When  the  disease  terminates  fatally,  it  is  usually 
through  one  of  the  complications  which  have  been 
mentioned.  Sometimes  the  child  sinks  and  dies, 
apparently  worn  out  by  the  intensity  of  the  general 
disease ;  but  even  in  these  cases  the  immediate 
cause  of  death  is  usually  asphyxia,  through  the 
softened  state  of  the  ribs.  One  cause  of  the  great 
mortality  from  bronchitis  in  children  is  the  fre- 
quency with  which  that  complaint  attacks  rickety 
subjects,  even  a  mild  catarrh  being  dangerous  when 
the  ribs  are  much  softened. 

In  estimating  the  prospects  of  recovery  in  any 
particular  case,  we  must  pay  attention  to  the  amount 
of  chest-distortion  ;  and  to  the  presence  or  absence 
of  disease  of  the  glandular  system.  If  the  ribs  be 
much  softened,  there  is  always  cause  for  anxiety  ; 
and  if  in  a  case  of  pulmonary  catarrh  there  be  great 
recession  of  the  lower  ribs  in  inspiration,  the  con- 
dition is  a  serious  one.  The  presence  of  any  com- 
plication, except  perhaps  chronic  hydrocephalus, 
necessarily  increases  the  gravity  of  the  case. 

Treatment. — As  rickets  is  the  direct  result  of 
malnutrition  produced  by  the  unwholesome  con- 
ditions in  which  the  child  has  been  living,  our  first 
care  must  be  to  alter  these  conditions.  We  must 
see  that  the  living-rooms  are  thoroughly  ventilated  ; 
that  the  child  is  taken  out  regularly  into  the  open 
air  ;  that  he  is  warmly  dressed  ;  and  that  in  his 
daily  bath  the  washing-process  is  conducted  rapidly 
so  as  to  avoid  a  chill.  We  must  next  select  for  the 
patient  a  diet  which  is  at  once  sufficiently  digestible 
and  nutritious.  The  term  '  digestible '  as  applied 
to  diet  is  a  relative  term.  Food  digestible  to  one 
infant  is  indigestible  to  another,  and  food  readily 
digested  by  a  child  in  his  natural  state  of  health 
becomes  indigestible  to  him  when  his  stomach  is 
temporarily  weakened  by  teething  or  any  febrile 
attack.  It  is  not,  however,  sufficient  that  the  diet 
should  be  digestible  ;  it  must  also  be  nutritious. 
Children  kept  too  long  at  the  breast  frequently  be- 
come rickety,  even  although  fed  at  the  same  time 
upon  other  and  suitable  food  ;  for  the  watery  breast- 
milk,  which  forms  the  principal  part  of  their  diet, 
is  sufficient  by  its  bulk  to  satisfy  their  desire  for 
food,  without  supplying  the  required  nourishment 
to  the  tissues.  Rickety  children  at  the  breast  should 
at  once  be  weaned,  and,  if  under  twelve  months 
old,  should  be  fed  principally  upon  milk  guarded 
with  saccharated  solution  of  lime,  in  the  proportion 
of  fifteen  drops  to  the  bottleful.  They  may  take, 
besides,  broths,  bread  and  butter,  and  occasionally 
the  yolk  of  an  egg  lightly  boiled  or  beaten  up  with 
milk.  Instead  of  bread  and  butter,  the  milk  may 
be  thickened  for  some  meals  with  Chapman's  wheat- 
flour  baked  in  an  oven  ;  but  farinaceous  food  should 
be  given  with  very  great  caution  to  these  children, 
on  account  of  their  tendency  to  acid  indigestion, 
which  renders  a  starchy  diet  particularly  likely  to 
disagree.  Under  twelve  months  of  age  the  child 
can  seldom  bear  more  than  one  teaspoonful  of  a 
farinaceous  powder  twice  in  the  day.  After  the 
first  year,  strong  beef-gravy,  and  flower  of  broccoli 
stewed,  may  be  added  to  the  diet.  At  sixteen  or 
eighteen  months  old,  a  little  mutton  may  be  given, 
carefully  pounded  in  a  warm  mortar.     A  mealy 
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potato,  well  boiled  and  mashed,  may  be  allowed, 
but  the  effect  of  all  farinaceous  food  is  to  be  care- 
fully watched.  The  presence  of  flatulent  pains 
is  a  sure  sign  that  the  proper  quantity  has  been 
exceeded.  Often  in  rickets  digestive  power  is  very 
feeble,  so  that  even  with  the  most  carefully  regu- 
lated diet  improvement  is  halting  and  progress  slow. 
When  this  is  the  case,  great  advantage  may  be 
derived  from  the  use  of  papain,  giving  one  grain  in 
a  teaspoonful  of  water  with  a  grain  of  bicarbonate  of 
sridium  immediately  before  each  meal. 

The  diet  and  general  sanitary  arrangements  having 
been  regulated,  the  secondary  question  of  drug- 
giving  has  to  be  considered.  Before  adopting  tonic 
treatment,  it  is  important  to  improve  the  condition 
of  the  bowels.  A  dose  of  castor-oil  or  of  rhubarb 
and  bicarbonate  of  sodium  should  be  given  to  clear 
away  undigested  food,  and  afterwards  a  few  grains 
of  bicarbonate  of  sodium  with  a  drop  of  tincture  of 
opium  in  a  little  aromatic  water  will  soon  remove 
the  offensiveness  of  the  motions.  Citrate  of  iron 
may  then  be  ordered,  and  the  child  should  begin  at 
once  to  take  cod-liver  oil.  The  dose  of  the  oil 
should  be  small  at  first  (fti  xv-xx),  and  while  it  is 
being  taken,  the  motions  should  be  watched  for  any 
appearance  of  oil  in  the  stools  ;  if  this  occur,  the 
dose  is  too  large,  and  must  be  diminished.  As  con- 
valescence advances,  other  medicines  may  be  given  ; 
and  iron  wine,  quinine,  and  reduced  iron  are  all 
useful.  So  long  as  the  previous  directions  have 
been  attended  to,  the  exact  tonic  used  is  of  com- 
paratively little  moment  ;  but  cod-liver  oil  should 
never  be  omitted  from  the  treatment.  Lime  has 
been  strongly  recommended  by  some  authors,  but 
according  to  the  writer's  experience  is  of  little  value 
unless  combined  with  iron.  It  may  once  more  be 
repeated  that  in  rickets  the  success  of  treatment  is 
in  direct  proportion  to  the  conscientiousness  with 
which  the  rules  relative  to  diet  and  general  manage- 
ment have  been  carried  out ;  and  the  mother  should 
l)e  made  to  understand  that  the  child's  recovery  de- 
pends upon  her  own  watchfulness  and  care. 

The  osseous  deformities  can  be  prevented,  to  a 
certain  extent,  by  hindering  the  child  from  walking 
while  the  bones  are  still  soft.  The  bowing  of  the 
legs  is  often  owing  to  the  child's  getting  upon  his 
feet  before  the  bones  have  become  sufficiently  con- 
solidated to  bear  the  weight  of  the  body.  In  these 
cases  light  well-padded  splints  which  project  below 
the  feet  will  be  the  best  safeguard.  When  the 
ligaments  of  the  joints  are  loose  and  weak,  the 
joints  may  be  much  strengthened  by  a  well-fitting 
silk  elastic  support. 

After  the  tenderness  of  the  body  has  subsided, 
the  child  should  lie  well  shampooed,  especially 
along  the  spine,  both  morning  and  evening. 

With  regard  to  the  complications — diarrhoea  and 
pulmonary  catarrh  must  be  treated  upon  ordinary 
princi]^les.  A  good  flannel  bandage  very  much 
diminishes  the  tendency  to  relaxation  of  the  bowels, 
and  is  of  further  value  in  retarding  the  too  rapid 
descent  of  the  diaphragm,  and  so  in  diminishing  to 
a  certain  extent  the  recession  of  the  chest-walls 
during  inspiration.  If  convulsions  occur,  search 
must  be  made  for  any  local  disturbance  which  may 
have  set  them  up.  This  is  often  some  form  of  gastro- 
intestinal irritation.  It  must  be  remembered  that 
the  abnormal  sensitiveness  of  the  nervous  system  in 
this  complaint  renders  the  patient  peculiarly  re- 
sponsive to  such  impressions,  and  that  the  beginning 
of  the  infectious  fevers  and  the  agitation  of  whoop- 


ing-cough are  more  likely  than  in  a  more  healthy 
child  to  be  followed  by  nervous  phenomena.  Rota- 
tory cervical  spasm  is  often  quickly  cured  by  a  few 
nightly  doses  of  rhubarb  and  soda,  at  the  same  time 
reducing  the  quantity  of  starch  and  other  acid- 
making  matters  in  the  food.  The  same  may  be 
said  for  the  milder  cases  of  tetany.  The  more 
severe  form  of  the  latter  disease  yields  only  to  the 
measures  which  are  ettectual  in  subduing  the  rickety 
condition,  viz.  wise  feeding,  fresh  air  and  tonics. 
It  is,  however,  often  obstinate,  and  may  only  sub- 
side as  the  original  disease  declines.  Chloral  hydrate 
and  other  nervine  sedatives  are  of  small  value  in  re- 
ducing the  spasms  ( w  Convulsions  in  Children  ; 
and  Head-nodding  of  Infants).  Laryngismus 
stridulus  is  often  cured  at  once  by  bathing  the  whole 
body  twice  a  day  with  water  of  the  temperature  of 
70°  F.  while  the  child  sits  in  hot  water.  At  the 
same  time  it  is  well  to  remember  that  these  attacks 
are  usually  significant  of  the  presence  of  adenoid 
vegetations  in  the  naso-pharynx,  and  are  apt  to  re- 
turn unless  the  vegetations  be  removed. 

The  moment  scurvy  is  detected,  the  child's  diet 
should  be  revised.  He  should  be  given  plenty  of 
fresh  cow's  milk,  and  this  may  be  thickened  once 
or  twice  a  day  with  a  well-boiled  potato.  For 
medicine,  half  a  grain  of  quinine  dissolved  in  a 
teaspoonful  of  fresh  lemon-juice  can  be  given  three 
times  a  day.  If  the  gums  are  spongy,  Cheadle's 
recommendation  of  the  glycerines  of  tannic  acid 
and  carbolic  acid  (fifteen  drops  of  each  in  an  ounce 
of  water)  is  useful,  applied  with  a  soft  brush.  The 
legs,  if  tender,  should  be  supported  by  a  soft 
cushion  behind  the  knees.  If  the  epiphyses  have 
separated  light  splints  must  be  applied. 

Eustace  Smith. 

RICKETS,  FC£TP^L.~-Sce  Achondroplasia. 

RICKETS,  SCURVY.— Rickets,  p.  1429  ; 
and  Scurvy,  p.  1469. 

RIGIDITY  {r/^!d!is,  cold,  frozen,  stiff).  — 
Synon.  :  Fr.  Rigidite;  Ger.  Stai-rhcit.~-T\\\%\.&xm 
implies  the  existence  of  a  more  or  less  fixed  con- 
dition in  parts  that  ought  to  be  freely  movable.  It 
is  a  state  met  with  principally  in  the  limbs,  where 
it  is  dependent  upon  certain  unnatural  conditions  of 
the  joints  or  of  the  muscles,  either  separately  or  in 
combination.  It  may,  however,  occur  in  the  trunk 
as  a  whole,  or  in  the  neck,  owing  to  the  existence 
of  tetanic  or  tonic  spasms  in  muscles,  due  to  one  or 
other  of  various  causes.  The  valves  of  the  heart, 
and  the  arteries,  when  stiffened  by  fibrosis,  are  .said 
to  be  rigid.  Again,  it  is  a  term  commonly  applied 
to  a  condition  of  the  '  os  uteri  '  during  parturition, 
in  certain  women,  in  whom  the  orifice  of  the  womb 
does  not  dilate  coordinately  with  the  increase  in 
force  of  the  uterine  contractions.  The  term  is  also 
sometimes  used  in  connection  with  the  features. 
Marked  rigidity  of  a  limb  at  this  or  that  articula- 
tion often  results  from  joint-disease.  Perhaps  more 
frequently,  however,  rigidity  in  a  limb  is  primarily 
dependent  upon  altered  functional  or  nutritive  con- 
ditions of  its  muscles,  which  may  or  may  not  be 
associated  with  actual  paralysis  implicating  the  same 
parts. 

Numerous  cases  exist  in  which,  without  the 
existence  of  paralysis,  or  with  a  comparatively 
small  amount  of  it,  tonic  spasms  occur  in  the 
muscles  of  a  limb,  so  as  to  entail  rigidity  {see 
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Spasm).  This  may  be  met  with,  for  instance,  in 
hysteria,  and  in  the  early  stages  of  some  spinal 
diseases,  more  especially  in  primary  lateral  sclerosis, 
or  in  the  form  of  paralysis  that  goes  with  Pott's 
disease. 

More  frequently  still,  however,  rigidity  is  found 
in  association  with  distinct  paralysis.  For  many 
years  a  distinction  has  been  made  between  two 
kinds  of  rigidity  associated  with  paralysis  ;  the  one 
of  which,  known  as  '  early  rigidity,'  is  apt  to  super- 
vene with  or  a  few  days  after  the  onset  of  a  cerebral 
or  spinal  paralytic  affection  ;  while  the  other,  known 
as  '  late  rigidity,'  comes  on  rather  in  old  cases  in 
which  mere  paralysis  with  flaccidity  of  muscles  may 
have  been  previously  present.  The  former  is  now 
believed  in  many  cases  to  have  a  tendency  to  pass 
into  the  latter  form  ;  and  where  this  becomes  well- 
developed,  it  is  commonly  associated  with  a 
secondary  or  with  a  primary  sclerosis  of  the  corre- 
sponding lateral  column  of  the  spinal  cord,  even 
though  the  initial  paralysing  lesion  may  be  in  some 
portion  of  the  motor  tract  of  the  opposite  cerebral 
hemisphere  (scd  Spinal  Cord,  Diseases  of).  In 
'  early  rigidity  '  we  have  to  do  with  mere  functional 
changes  in  the  muscles,  and  the  condition  itself  of 
rigidity  is  not  constant ;  it  intermits  from  time  to 
time  during  the  day,  and  commonly  disappears 
during  sleep.  But  in  'late  rigidity,'  associated 
with  extensive  secondary  degenerations  in  the  spinal 
cord,  the  nutrition  of  the  nerves,  as  well  as  of  the 
muscles  and  their  tendons,  appears  to  suffer,  and 
that,  for  the  most  part,  in  an  irretrievable  manner. 
This  more  severe  condition  of  rigidity  is  associated 
with  actual  shortening  of  muscles  or  tendons,  and  in 
this  stage  but  little,  if  any,  difference  exists  between 
the  degree  of  rigidity  of  the  limbs  by  night  and  by 
day.    See  Motility,  Disorders  of. 

H.  Charlton  Bastian. 

RIGOR. — Synon.  :  Shivering  Fit ;  Fr.  Frisson  ; 
Ger.  Schiittelfrost ;  Fieberfrost. 

Definition. — A  group  of  phenomena  the  essen- 
tial constituent  of  which  is  a  series  of  clonic  mus- 
cular contractions  accompanied  by  a  rise  of  tem- 
perature, and  by  various  subjective  sensations, 
chiefly  of  cold  and  heat. 

Description. — A  rigor  generally  commences 
with  a  sensation  of  chilliness  referred  to  the  back 
or  the  extremities,  accompanied  by  a  feeling  of 
wretchedness  and  by  headache.  The  extremities  are 
cold,  blue  and  pinched,  and  their  surface-tempera- 
ture is  lowered.  The  patient  usually  sits  or  lies 
huddled  up,  heaping  coverings  on  himself  in  his 
endeavour  to  keep  warm.  The  respirations  are 
shallow  and  hurried,  the  pulse  small  and  rapid. 
Nausea  is  frequent  and  actual  vomiting  may  occur. 
The  internal  temperature  of  the  body  is  raised  and 
the  surface  of  the  trunk  may  feel  unduly  hot. 
After  this  condition  has  lasted  a  varying  period  the 
actual  rigor  occurs.  This  consists  of  a  series  of 
involuntary  clonic  contractions,  commencing  in 
the  muscles  of  the  lower  jaw,  and  causing  chatter- 
ing of  the  teeth.  The  clonic  contractions  then 
spiead  to  the  muscles  of  the  trunk  and  limbs, 
and  may  cause  sufficient  movement  to  shake  the 
bed  or  chair  occupied  by  the  patient.  These  con- 
tractions last  for  a  period  varying  from  a  few 
seconds  to  two  hours,  and  are  succeeded  by  a 
general  flushing  of  the  skin,  accompanied  by  a 
feeling  of  heat  and  thirst  and  by  copious  perspira- 
tion.   The  pulse  becomes  full  and  bounding,  and 


the  temperature  begins  to  fall.  The  headache  con- 
tinues, but  consciousness  is  rarely  lost  during  the 
attack,  though  mental  processes  are  interfered 
with,  irritability  being  often  marked  at  the  onset  of 
the  attack. 

The  rise  of  temperature  which  accompanies  the 
occurrence  of  rigors  is  always  rapid,  but  the 
actual  degree  of  pyrexia  does  not  appear  to  influ- 
ence the  severity  or  duration  of  the  rigors  them- 
selves. The  rigors  do  not  occur  at  the  maximum 
temperature,  but  usually,  when  the  temperature 
has  reached  about  one-half  to  two-thirds  of  its  maxi- 
mum. The  rigor  itself  may  be  single,  or  may 
occur  as  a  series  of  shivering  fits  following  quickly 
on  one  another.  Death  rarely,  if  ever,  takes  place 
during  a  rigor. 

Etiology  and  Pathology. — In  the  pheno- 
mena above  described  we  recognise  the  action  of 
the  central  nervous  system.  The  vaso-motor, 
respiratory,  vomiting  and  thermotactic  as  well  as 
the  motor  and  psychical  centres  are  involved. 
The  phenomena  are  not  to  be  explained  by  the 
existence  of  any  special  centre  concerned  with  the 
production  and  control  of  rigors,  but  seem  rather 
to  indicate  the  existence  of  some  toxic  agent 
or  agents  in  the  circulation,  causing  inhibition  of 
the  highest — i.e.  controlling — function  of  various 
cerebral  centres.  Thus,  in  the  rise  of  temperature, 
shivering,  vomiting,  altered  pulse  and  respiration 
and  altered  sensations  we  see  interference  with 
centres  we  have  reason  to  locate  in  very  different 
parts  of  the  central  nervous  system.  The  similarity 
rigors  bear  to  one  another,  their  usually  short  dura- 
tion, and  the  fact  that  paralysis  does  not  follow 
the  muscular  movements  indicate  that  we  have  to 
deal  with  a  withdrawal  or  suspension  of  normal  in- 
hibition from,  rather  than  a  direct  stimulation  of, 
the  various  centres.  Pyrexia  itself  cannot  be 
assumed  to  be  the  direct  cause  of  the  rigors,  nor 
can  mere  change  of  temperature,  for,  although  we 
find  some  of  the  phenomena,  such  as  the  sensation 
of  cold,  and  the  transient  shiver  as  the  result  of 
sudden  exposure  to  cold,  yet  true  rigors  do  not 
occur  when  the  temperature  rises  slowly,  nor  when 
it  falls  rapidly. 

A  consideration  of  the  conditions  under  which 
rigors  occur  enables  us  to  distinguish  two  main  classes 
of  agents  causing  them  :  (l)  Those  in  which  we  must 
assume  the  presence  of  certain  poisons  in  the  general 
circulation — toxic  rigors  ;  and  (2)  those  in  which  the 
rigor  appears  to  depend  on  the  existence  of  some 
peripheral  mechanical  irritant  which  acts  on  the 
sensory  nerves,  chiefly  on  those  distributed  to  the 
mucous  membranes  ;  these  may  be  distinguished 
as  sensory  or  algesic  rigors. 

(i)  Toxic  rigors. — It  is  probable  that  several 
toxic  agents  are  capable  of  giving  rise  to  rigors, 
since  rigors  are  common  to  so  many  different 
acute  specific  diseases.  The  toxic  agents  we 
assume  to  be  the  cause  of  these  rigors  may  be 
elaborated  within  the  body  itself,  as  in  the  case  of 
the  virus  of  an  acute  specific  disease.  In  the  case  of 
malaria  the  occurrence  of  rigors  corresponds  to  the 
stage  of  sporulation  of  the  parasite  in  the  blood 
{see  Malarial  Disease).  When  rigors  occur  in 
the  course  of  diseases  attended  by  suppuration  the 
rigors  do  not  always  coincide  with  the  formation  of 
fresh  foci  of  pus.  Repeated  rigors  may  occur  with 
a  single  focus  of  suppuration.  In  those  cases  where 
transfusion  with  normal  saline  solution  has  been 
followed  by  rigors  it  is  probable  that  some  chemical 
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substances  formed  within  the  body  are  dissolved  and 
carried  to  the  central  nervous  system  by  the  blood- 
stream, and  in  the  cases  where  rigors  have  followed 
the  introduction  of  antitoxin  into  the  body  a  similar 
sequence  of  events  may  likewise  be  assumed. 

(2)  Sensory  rigors. — In  some  healthy  individuals 
a  sudden  exposure  of  the  skin  to  cold,  or  the  mere 
passage  of  urine  over  the  mucous  membrane  of  the 
urethra,  is  accompanied  by  a  transient  shiver  re- 
presenting in  miniature  the  clonic  muscular  con- 
tractions of  a  rigor. 

As  the  result  of  more  intense  stimulation  of  the 
nerves  of  the  mucous  membrane  we  produce  phe- 
nomena approximating  a  true  rigor.  Thus,  directly 
after  the  passage  of  a  catheter  in  some  people  a 
marked  shiver  may  occur,  or  there  may  be  a  definite 
rigor,  with  rise  of  temperature  and  the  other  sym- 
ptoms of  a  true  rigor,  occurring  a  few  hours  after 
interference  with  the  urinary  passages.  A  con- 
dition analogous  to  this  form  of  rigor  is  not  infre- 
quently observed  soon  after  the  act  of  parturition, 
and  has  no  grave  significance.  Differing  from  these 
in  the  fact  that  they  are  attended  by  severe  pain 
are  the  rigors  due  to  the  presence  of  urinary  or 
biliary  calculi,  and  occasionally  of  foreign  bodies 
or  fsEcal  masses  in  the  intestine.  The  rigors  which 
occur  under  these  conditions  are  probably  due 
either  to  the  reflex  action  of  the  nervous  system  in 
response  to  a  painful  impression,  or  to  toxic  agents 
introduced  at  the  site  of  mechanical  irritation  or 
derived  from  the  tissues  which  have  been  injured. 
If  this  second  view  be  correct,  all  causes  of  rigors 
may  be  included  in  one  class — the  toxic  agents. 
That  this  is  unlikely  is  shown  by  the  fact  that  in 
the  case  of  rigors  following  the  passage  of  a  catheter 
or  after  injuries  to  the  urethra,  the  rigors  may 
actually  occur  before  the  catheter  has  been  with- 
drawn, or  while  urine  is  first  passing  over  the 
urethral  lesion,  and  before  time  has  been  given  for 
the  absorption  of  any  toxic  material.  In  many  cases 
of  rigors  accompanying  the  passage  of  calculi,  there 
has  been  found  no  evidence  of  laceration,  ulceration, 
or  other  injury  to  the  urinary  or  biliary  passages, 
and  the  frequency  of  intestinal  ulcerations,  and  the 
rarity  of  rigors  traceable  to  an  intestinal  lesion, 
would  all  seem  to  negative  the  view  that  such 
rigors  were  due  to  a  toxic  absorption. 

Although  rigors  may  be  produced  as  the  result 
of  toxic  or  of  sensory  stimuli,  their  occurrence 
depends  very  largely  on  the  personal  susceptibility 
of  the  individual.  In  children  rigors  are  rare  be- 
cause their  place  is  taken  by  convulsions  ;  and  in 
epileptics  the  acute  specific  diseases  are  often 
ushered  in  by  a  series  of  epileptic  attacks  in  place 
of  a  rigor. 

Significance  of  Rigors. — Rigors  occurring 
at  the  onset  of  one  of  the  acute  specific  diseases 
have  little  or  no  significance.  They  commonly  occur 
at  the  onset  of  acute  pneumonia,  variola,  scarlet 
fever,  and  erysipelas  ;  but  they  may  also  usher  in  the 
onset  of  other  acute  inflammatory  processes  as  in 
pleurisy,  pericarditis,  and  peritonitis.  There  is 
nothing  distinctive  in  the  rigors  occurring  in  these 
different  diseases,  though  in  some,  as  in  acute  pneu- 
monia, there  is  usually  one  severe  rigor,  while  in 
others,  as  in  pleurisy,  a  series  of  slighter  rigors 
occurs  ;  yet  in  neither  case  are  they  always  present, 
nor  can  a  series  of  slight  rigors  serve  to  negative 
the  diagnosis  of  acute  pneumonia.  A  rigor  occur- 
ring in  the  course  of  an  acute  specific  disease  may 
have  a  much  graver  significance  :  it  may  indicate 


the  formation  of  some  focus  of  suppuration  or  the 
occurrence  of  some  serious  complication  such  as 
the  supervention  of  pericarditis  in  the  course  of 
pneumonia.  In  enteric  fever  rigors  may  be  met 
with  either  at  the  onset  of  the  disease  or  during  its 
course.  The  initial  rigors  are  rare.  Occurring  in 
the  course  of  the  disease  rigors  may  indicate  the 
formatiori  of  foci  of  suppuration,  or  may  be  the 
result  of  intestinal  irritation,  of  which  constipation 
is  the  most  common  cause.  Osier  asserts  that 
rigors  may  be  due  in  some  cases  to  the  too  free  use 
of  the  antipyretics  derived  from  the  coal-tar  series. 
Abercrombie  has  pointed  out  that  rigors  in  enteric 
fever,  occurring  independently  of  perforation  or 
peritonitis,  are  commonest  in  women,  and  may 
sometimes  be  traced  to  emotional  causes. 

At  the  commencement  of  an  attack  of  par- 
oxysmal hicmoglohinuria  slight  rigors  with  a  rise 
of  temperature  may  take  place.  Rigors  may 
accompany  the  formation  of  thrombi  in  the  veins, 
or  may  occur  with  the  formation  of  an  infarct.,  even 
if  this  be  not  infective.  In  pycemia  the  rigor 
generally  occurs  by  day,  and  there  is  rarely  more 
than  one  in  the  twenty-four  hours.  Although 
there  may  be  large  numbers  of  suppurating  foci, 
there  is  no  relationship  between  them  and  the 
number  of  rigors.  In  infective  endocarditis  rigors 
are  not  uncommon.  They  do  not  of  necessity 
indicate  that  there  is  a  suppurating  infarct.  Rigors 
are  met  with  in  cases  where  suppuration  occurs  in 
connection  with  veins,  especially  in  the  cerebral, 
hepatic  and  uterine  veins. 

The  formation  of  abscesses  in  the  substance  of 
any  organ,  and  the  occurrence  of  infective  inflamma- 
tion of  a  mucous  membrane,  as  in  pyelitis,  may  be 
accompanied  by  severe  rigors.  In  cases  of  poisoned 
wounds,  such  as  may  result  from  infection  while 
making  a  post-mortem  examination,  rigors  may 
occur  without  any  evidence  of  the  formation  of  any 
focus  of  suppuration. 

Treatment.  —  Rigors  themselves  do  not  call 
for  any  treatment  apart  from  that  of  the  disease 
causing  them.  With  the  object  of  making  the 
patient  as  comfortable  as  possible  during  the  stage 
of  shivering,  he  should  be  put  to  bed  and 
kept  as  warm  as  possible,  being  wrapped  in 
warm  blankets,  with  foot-warmers,  and  hot  drinks 
containing  a  diffusible  stimulant,  such  as  alcohol, 
may  be  given.  In  this  stage,  when  all  the  cutaneous 
blood-vessels  are  in  a  condition  of  spasmodic  con- 
traction, such  vaso-dilatators  as  nitrite  of  amyl, 
nitroglycerin,  tetranitrate  of  erythrol,  and  nitrite 
of  sodium  have  been  employed.  During  the  hot 
stage  tepid  sponging,  or  even  cold  sponging,  may 
prove  grateful  ;  and  barley-water  or  soda-water 
with  fresh  lemon  in  it  will  be  found  to  give  wel- 
come relief  to  the  patient's  symptoms.  In  malarial 
rigors  quinine  should  be  given  hypodermically.  Sec 
Malarial  Disease. 

Arthur  F.  Voelcker. 

RIGOR  MORTIS  (Lat.  :  The  stiffness  of  death). 
Synon.  :  Fr.  A'igidi/e  Cadaveriqiie  ;  Ger. 
Todtejtstarre. — The  stiffening  of  the  muscles  after 
death,  due  to  coagulation  of  their  plasma.  Sec 
Death,  .Signs  of. 

RINGWORM.— 5tr  Tinea  Tricophytina. 

RIOLO,  In  Italy,  near  Bologna. — Chaly- 
beate, sulphurous  saline  waters.  See  Mineral 
Waters. 
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RIPPOLDSAU,  in  the  Black  Forest,  Ger- 
many.— Mixed  iron  waters.  See  Mineral 
Waters. 

RISUS    SARDONICUS     or  SARDONIUS 

{risiis,  a  laugh  ;  and  sardonins,  connected  with,  or 
caused  by,  the  herb  sardoiiia  or  sardoa,  that  is,  be- 
longing to  Sardinia). — A  peculiar  expression  of  the 
face,  in  which  the  features  are  distorted  by  spasm 
of  the  muscles,  so  as  to  present  the  appearance  of 
a  painful  grin  or  laugh.  It  is  usually  observed  in 
tetanus.    See  Tetanus. 

RITTER'S  DISEASE.— A  synonym' for  Bei-- 
inatitis  exfoliativa  neonatorum. — See  FoiTUS, 
Diseases  of,  p.  551  ;  and  Pityriasis  Rubra. 

ROBURITE,  Poisoning  by.— Dynamite. 

RODENT  ULCER. —Synon.  :  Fr.  Cancrdide  ; 
Ger.  Epzthelialkrebs. — Rodent  ulcer  must  be  re- 
cognised as  a  kind  of  tumour  ;  but  its  exact  posi- 
tion among  other  forms  of  new-growth  is  still  not 
absolutely  decided.  Hence,  in  this  work  a  special 
article  is  devoted  to  its  consideration.  Most 
authors  agree  in  classing  it  among  the  epithelio- 
mata — a  conclusion  which  the  accumulated  evi- 
dence of  recent  years  tends  to  make  practically 
certain. 

Clinical  Characters.  —  Naked-eye  appear- 
ances.— A  distinguishing  feature  of  most  rodent 
ulcers  is  the  fact  that  ulceration  follows  pari  passu 
with  new-growth,  the  result  being  that,  as  in  the 
case  of  lupus,  instead  of  the  formation  of  a  swelling 
or  tumour,  an  actual  diminution  of  the  size  of  the 
part  occurs.  Another  characteristic  of  the  disease 
is,  that  while -it  often  makes  its  appearance  at  a 
period  of  life  which  might  be  considered  early  for 
an  epithelioma,  it  runs  a  course  of  extreme 
chronicity,  and  rarely,  if  ever,  affects  the  lymphatic 
glands.  Many  cases  last  for  twenty  or  thirty  years, 
interfering  but  little  with  the  general  health,  and  at 
times  in  part  undergoing  a  process  of  feeble  cicatri- 
sation. In  one  case  observed  by  the  writer  the 
cicatrix  was  rather  extensive,  and  had  stood  the  test 
of  a  considerable  period  of  time. 

Rodent  ulcer  begins  as  a  pimple,  usually  on  the 
upper  part  of  the  face,  and  most  frequently  on  the 
side  of  the  nose  or  about  the  eye.  It  is  occasionally 
met  with  in  other  parts  of  the  face  and  of  the  body. 
After  this  has  remained  quiescent  for  a  long  time, 
perhaps  years,  ulceration  usually  occurs,  and  con- 
tinues to  spread  with  great  slowness,  involving  in 
its  course  every  structure  that  it  meets.  In  rare 
cases,  however,  there  is  no  ulceration,  the  charac- 
teristic margin  of  the  growth  surrounding  a  thin 
uniformly  smooth  cicatrix.  Thus  in  time  huge 
caverns  are  excavated  in  the  face ;  the  eye-ball 
may  be  destroyed  ;  the  nose  and  upper  jaw  may 
disappear  ;  and  not  infrequently,  if  the  disease  reach 
the  forehead,  the  dura  mater  is  exposed,  and  the 
brain  is  seen  pulsating  at  the  bottom  of  the  cavity. 
The  appearance  of  the  ulcer  is  characteristic  :  the 
surface  is  glistening,  and  is  covered  with  very  im- 
perfect granulations  ;  it  has  an  uneven  floor,  and 
is  mottled  with  yellow  and  red ;  the  margin  is 
very  slightly  raised,  and  somewhat  indurated,  has 
a  purplish-pink  colour,  and  is  often  considerably 
undermined.  The  discharge  is  thin  and  purulent. 
Capillary  haemorrhage  not  infrequently  occurs,  but 
more  severe  bleeding  is  rare.  A  section  through 
the  edge  shows  the  narrow  margin  of  new-growth. 


in  which  alone  the  characteristic  structure  is  to  be 
made  out.  Death  may  occur  from  old  age  or  other 
causes  independent  of  the  disease  ;  from  an  attack 
of  erysipelas  or  meningitis,  or  from  marasmus  in- 
duced by  the  constant  worry  and  discharge. 

Microscopical  Appearances  and  Patho- 
logy.—  Many  tumours  which  approach  somewhat 
nearly  the  condition  above  described  will  be  found 
on  examination  to  possess  the  structure  of  a  lobular 
epithelioma  [see  Cancer)  ;  but  the  most  typical  ones 
will  usually  exhibit  something  like  the  appearance 
represented  in  Plate  IV.  fig.  3,  p.  244.  Beneath 
the  epidermis,  and  embedded  in  a  varying  amount 
of  stroma  consisting  of  more  or  less  well-developed 
fibrous  tissue,  are  large,  roundish,  and  irregular 
masses  of  densely  packed  epithelial  cells  of  small 
size,  the  circumferential  ones  taking  an  oval  shape, 
while  the  deeper  ones  are  circular.  There  is,  as  a 
rule,  no  tendency  to  the  formation  of  globes  ;  but, 
in  some  cases  which  have  run  a  typical  course, 
imperfect  nests  have  been  found.  The  so-called 
prickle-cells  are,  as  far  as  the  writer  has  observed, 
never  seen.  The  cells  are  smaller  than  those 
usually  met  with  in  an  epithelioma,  and  suggest  the 
origin  of  the  growth  from  the  sweat-glands,  a  view 
which  is  favoured  by  the  fact  that  the  epithelial 
masses  occasionally  assume  a  more  or  less  distinctly 
tubular  arrangement.  Strenuous  advocates  are 
found  in  support  of,  and  in  opposition  to,  this 
theory  of  the  primary  source  of  rodent  ulcer,  and 
the  same  may  be  said  of  other  hypotheses,  such  as 
that  it  starts  from  the  hair-follicles  or  the  sebaceous 
glands  ;  but,  in  default  of  stronger  evidence  than 
is  at  present  forthcoming,  it  would  be  unwise  to 
dogmatise  upon  the  question. 

Prognosis.  —  The  prognosis  in  a  case  of  rodent 
ulcer  may  be  implied  from  what  has  been  said  of 
its  clinical  features,  course,  and  terminations. 

Treatment. — The  obvious  treatment  is  free 
removal  by  the  knife  in  the  early  stages.  The 
method  of  scraping  with  a  sharp  spoon,  which  is 
not  infrequently  adopted,  is  not  so  likely  to  reach 
the  limits  of  the  disease,  and  does  not  seem  to  have 
sufficient  theoretical  or  practical  evidence  to  sup- 
port it.  C.  H.  Moore  was  a  strong  supporter  of 
the  plan  of  removing  even  very  large  ulcers  ;  he 
was  in  the  habit  of  proceeding  with  the  knife  as 
far  as  prudence  would  allow,  and  applying  chloride- 
of-zinc  paste  to  any  parts  it  was  considered  unsafe 
to  cut  away.  This  treatment  in  his  hands  and  in 
the  hands  of  other  surgeons  has  been  followed  by 
very  marked  success.  R.  J.  Godlee. 

ROHITSCH,  in  Styria  (Austria).— Acidu- 
lated, sulphated  waters.    See  Mineral  Waters. 

ROISDORF,  in  Germany.— Mixed  alkaline 
table-waters.    See  Mineral  Waters. 

ROMBERG'S  SIGN.— An  inabiUty  to  stand 
steadily  when  the  feet  are  close  together  and  the 
eyes  shut.    See  Tabes  Dorsalis. 

ROME,  Central  Italy. — Moderately  warm, 
moist,  fairly  calm  winter  climate.  Mean  winter 
temperature,  45°  to  50°  F.  The  air  is  damper 
than  that  of  the  Riviera.  See  Climate,  Treat- 
ment of  Disease  by. 

ROMEGNO,  in  the  Val  Sugana,  in  the 
Austrian  Tyrol.  —  Arsenical  sulphate-of-iron 
waters.    See  Mineral  Waters. 


ROMERBAD 
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ROMERBAD,  in  Styria.— Thermal  waters. 
ke  Mineral  Waters. 

RONTGEN  or  X-RAYS.— In  December  1895 
'rofessor  Rontgen  announced  in  a  communication 
0  the  WUrzburg  Physico-Medical  Society  the  dis- 
overy  of  a  new  form  of  radiation.  The  first  para- 
;rapli  of  his  paper  is  as  follows  :  '  If  we  pass  a 
ischarge  from  a  large  induction-coil  through  a 
littorf,  or  a  sufficiently  exhausted  Leonard's  or 
Brookes',  or  other  similar  apparatus,  and  cover  the 
ube  with  a  somewhat  closely  fitting  mantle  of  thin 
■lack  cardboard,  we  observe  that  a  paper  screen 
overed  with  crystals  of  barium  platino-cyanide 
ights  up  brilliantly,  and  fluoresces  equally  well, 
.hether  the  treated  side  or  the  other  is  turned 
3wards  the  discharge  tube  ;  fluorescence  is  still 
bservable  2  metres  away  from  the  tube.  It  is 
asy  to  convince  one's  self  that  the  cause  of  the 
uorescence  is  the  discharge  from  the  apparatus 
nd  nothing  else.' 

So  thoroughly  did  Rontgen  investigate  the  pro- 
lerties  of  these  new  and  unknown  rays  that  his 
riginal  communication  contains  almost  all  that  is 
ven  yet  known  about  them.  lie  called  them  the 
X-rays.'  In  a  Crookes'  tube  after  a  certain  de- 
ree  of  exhaustion,  wherever  the  cathodal  rays 
trike  solid  matter,  these  X-rays  originate.  In 
he  well-known  X-rays  tubes  the  cathode  or  negative 
erminal  is  concave,  and  the  cathodal  rays  coming 
rom  it  converge  to  a  point  or  focus.  At  or  near 
his  position  is  placed  the  positive  terminal  (usually 
■f  platinum)  called  the  anode.  Thus  the  cathodal 
tream  impinges  at  its  narrowest  part  on  the  anode, 
nd  in  this  manner  the  X-rays  originate  from  a 
omparatively  small  surface  or  point,  and  so  can 
ast  sharp  shadows  of  objects  upon  a  screen  or 
ihotographic  plate.  The  X-rays  have  the  following 
iroperties  : 

1.  They  proceed  in  a  straight  line — they  cannot 
le  refracted  or  diffracted,  and  can  only  be  reflected 
0  a  small  extent,  and  then  as  a  scattered  reflec- 
ion. 

2.  Ordinary  matter  is  opaque  to  them  in  propor- 
ion  to  the  atomic  weights  of  its  constituents.  If 
qual  volumes  of  all  the  elements  were  taken  the 
ightcst  would  allow  most  of  the  X-ra3's  to  pass 
hrough,  and  so  on  in  the  order  of  the  atomic 
weights.  It  therefore  follows  that  our  own  bodies, 
nd  all  organic  matter,  are  comparatively  transparent 
o  X-rays. 

3.  They  have  the  power  of  discharging  electrified 
)odies  (this  is  also  the  case  with  violet  rays). 

4.  They  act  on  a  photographic  plate  like  light  ; 
t  seems  probable  that  they  are  due  to  disturbances 
n  the  ether  similar  to  the  ordinary  waves  producing 
he  visible  spectrum,  only  of  extremely  short  wave- 
ength. 

5.  They  cause  certain  crystals  to  fluoresce.  The 
)est  for  that  purpose  are  those  of  platino-cyanide 
)f  barium  and  platino-cyanide  of  potassium.  Tung- 
.tate  of  lime  and  other  substances  fluoresce  less 
brilliantly.  The  usual  screens  in  the  market  are  of 
:ardboard  spread  over  with  crystals  of  the  platino- 
:yanide  of  barium. 

The  great  practical  importance  of  these  rays  is 
heir  utility  in  medicine  and  surgery.  So  far  they 
ieem  to  serve  no  useful  purpose  in  any  other 
iomain. 

The  apparatus  necessary  for  the  production  of 
K-rays  suitable  for  medical  and  surgical  purposes  is 


very  varied,  and  here  only  a  very  general  descrip- 
tion can  be  given. 

Iiidiiction-coil. — For  all-round  work  a  coil  giving 
a  ten-inch  spark  is  sufficient. 

Ciin-cut. — From  12  volts  (which  is  given  by  an 
accumulator  of  6  cells)  up  to  100  or  200  volts  from 
the  mains  can  be  used,  depending  upon  the  kind  of 
interrupter  employed. 

Interi-iipter.—'The  electrolytic  or  Wehnelt  is  the 
most  effective,  but  is  unfortunately  somewhat  un- 
certain, and  is  apt  to  destroy  the  tubes.  The 
mercury-jet  break  is  good,  and  a  rotatory  mercury- 
break,  with  a  blade  on  an  inclined  shaft,  gives 
excellent  results,  and  is  completely  under  control, 
giving  the  most  effective  output  from  the  coil  ac- 
cording to  the  speed  of  rotation  with  any  voltage. 
A  small  sliding  resistance  adjusts  the  speed  of 
rotation  to  suit  the  voltage. 

Tube. — There  are  a  good  "many  good  tubes  in  the 
market.  The  chief  essentials  are:  (l)  that  the 
X-rays  should  come  from  a  fine  point  on  the  anode; 
and  (2)  that  the  tube  should  possess  some  arrange- 
ment for  reducing  the  vacuum  if  it  gets  too  high. 
It  is  necessary  to  have  several  tubes,  some  with  a 
high  vacuum  for  use  in  deep  structures,  such  as  the 
hip-joint,  and  some  with  a  low  vacuum  for  examin- 
ing the  extremities  and  for  therapeutic  purposes. 

It  is  advisable  to  have  the  whole  tube  surrounded 
by  some  non-conducting  material  opaque  to  X-rays, 
with  an  opening  in  it.  The  opening  should  be 
situated  opposite  the  anode  at  a  point  where  the 
fluorescent  screen  has  its  maximum  brilliance  when 
held  close  up  against  the  glass.  The  object  of  this 
covering  is  to  cut  off  stray  X-rays  from  the  glass 
of  the  bulb  which  fog  the  photographic  plate  and 
prevent  a  sharp  image.  The  definition  is  thus  much 
improved.  Another  advantage  is  that  the  operator 
can  keep  out  of  this  diverging  cone  of  X-rays,  and 
so  avoid  the  injuries  resulting  from  too  long  and 
continuous  exposure  to  the  radiation  from  the 
tube.  The  most  effectual  way  of  covering  a  tube 
is  to  bury  it  in  red-lead  in  a  wooden  box  or  porce- 
lain or  glass  vessel  and  scoop  away  as  much  as  is 
necessary  at  the  right  place,  and  with  a  small 
cylinder  of  paper  prevent  the  '  banked-up '  powder 
from  falling  in.  It  is  more  convenient  to  place  it 
in  a  box  which  has  been  lined  by  about  half  an 
inch  thickness  of  a  mixture  of  red-lead  and  the 
white-lead  of  the  shops — which  hardens  in  time 
and  yet  is  not  brittle.  The  tube  can  be  fastened 
to  the  lid  by  elastic  bands,  and  an  opening  in  it 
will  act  as  a  stop  or  diaphragm.  If  desired, 
smaller  '  stops  '  can  be  dropped  into  this  one  and 
so  a  very  narrow  cone  of  X-rays  obtained  giving 
definition  over  that  area  correspondingly  sharper 
and  with  much  less  general  fog.  This  method  of 
working  the  Crookes'  tube  will  be  found  to  be  of  great 
practical  advantage  in  dealing  with  deep  structures, 
and  especially  with  cases  of  stone  in  the  kidney, 
bladder,  or  ureter. 

Screen. — The  most  useful  is  made  by  coating 
a  piece  of  cardboard  with  crystals  of  platino- 
cyanide  of  barium. 

Photographic  Plates.  —  It  is  important  that  these 
should  have  a  thick  coating  of  emulsion.  This 
will  render  short  exposures  efl'ective,  because  X-rays 
pass  so  readily  through  the  emulsion  that,  the 
thicker  this  is,  the  more  distinct  is  the  result.  The 
support  may  be  glass  or  celluloid  or  paper  ;  the 
material  does  not  seem  to  afl'ect  the  '  speed  '  to 
any  extent. 
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Rontgen  Rays  in  Surgery. — At  first  the 
mere  fact  that  the  bones,  bullets,  or  a  fragment 
of  needle  could  be  revealed  was  so  astonishing 
that  for  a  time  surgeons  were  quite  content  to  get 
a  single  photograph,  and  considered  it  a  valuable 
aid.  As  the  work  extended,  and  as  operations 
based  upon  such  photographs  followed,  it  became 
evident  that  something  more  than  a  single  picture 
was  required.  A  moment's  consideration  will 
show  why  this  is  so.  The  X-ray  photograph  is  not 
taken  under  the  ordinary  conditions  with  camera 
and  lens  :  it  is  simply  composed  of  shadows.  Lay 
a  large  piece  of  white  paper  upon  a  table  in  a 
darkened  room,  place  upon  it  any  object  or  ob- 
jects ;  hold  above  them  a  lighted  taper  or  candle 
at  about  the  distance  an  X-ray  tube  would  be 
placed,  so  that  the  shadows  will  fall  on  the  paper  ; 
and  observe  the  shadows  cast  by  the  light  from  the 
taper — what  a  variety  ^f  different  shadow-pictures 
can  be  produced  by  moving  the  light  to  different 
positions.  The  only  real  difference  between  such  a 
picture  and  one  produced  by  the  X-rays  is  that 
these  rays  get  through  many  of  the  objects  them- 
selves, and  then  not  only  cast  a  shadow  of  their 
outline  but  even  of  their  very  interior  structure — 
e.g.  the  bones  in  good  skiagrams  have  not  only 
their  outlines  shown  but  also  the  cancellous 
structure.  The  desire  to  have  these  skiagrams 
properly  interpreted  led  to  methods  of  localisation 
being  devised.  Of  these  there  are  many.  The 
writer  described  a  method  of  precise  localisation  by 
means  of  Rontgen  Rays  in  the  British  Medical 
Journal  (January  i,  l8g8,  and  December  3,  1898) 
which  is  simple  and  extremely  accurate — so  much 
so  that  it  has  been  used  to  locate  minute  foreign 
bodies  in  eyeballs  and  orbit  with  most  satisfactory 
results.  It  is  based  on  geometry.  The  three  co- 
ordinates of  any  point  can  be  obtained  by  measure- 
ment only — no  calculations  being  required.  It  has 
the  further  advantage  that  the  two  skiagrams  are 
stereoscopic  and  can  be  seen  in  relief,  and  the 
position  of  the  bones,  bullet,  &c.,  seen  in  their 
true  relations. 

Stereoscopic  Skiagraphy. — It  appears  likely  that 
this  method,  which  is  at  once  simple  and  effective, 
will  replace  all  the  more  intricate  and  troublesome 
methods  for  localisation  (except  in  ophthalmic 
cases).  The  tube  is  first  placed  in  the  usual  way  — 
as  if  a  single  picture  only  was  to  be  taken.  After 
this  is  taken,  the  first  plate  is  replaced  by  a  fresh 
one,  and  the  tube  is  displaced  six  centimetres  (the 
average  distance  between  our  eyes  when  moderately 
converging)  to  one  side,  and  another  photograph  is 
taken.  The  resulting  negatives  on  a  casual  inspection 
seem  very  much  alike,  but  when  viewed  in  a  Wheat- 
stone  stereoscope  they  combine  and  produce  a  single 
image  of  extraordinary  brilliance  ;  this  picture  is 
seen  to  possess  the  third  dimension,  viz.  depth,  and 
a  most  reliable  and  realistic  image  results.  Of 
course  it  is  absolutely  essential  that  the  observer 
should  himself  possess  correct  binocular  vision. 

The  point  of  importance  in  taking  these  pictures 
is  that  when  the  tube  is  displaced,  an  imaginary 
straight  line,  connecting  the  two  positions  of  the 
tube  shall  be  parallel  to  one  edge  of  the  photo- 
graphic plates.  In  order  to  ensure  this  there  are 
two  plans,  {a)  If  the  tube  is  placed  above  the 
patient,  then  the  part  to  be  skiagraphed  must  rest 
on  a  piece  of  stretched  parchment  (such  as  is  used 
in  the  best  drums),  and  a  wire  must  be  stretched 
along  one  side  near  and  parallel  to  che  edge  of  the 


parchment,  and  the  bar  along  which  the  tube- 
holder  slides  must  be  adjusted  to  be  parallel  to  this 
wire.  The  photographic  plate  protected  in  the 
usual  way  in  black-paper  wrapping  or  envelopes  is 
placed  beneath  the  parchment,  so  that  the  plates 
can  be  changed  without  disturbing  the  position  of 
the  patient  (a  most  essential  point  in  order  to 
produce  correct  stereoscopic  pictures).  The  wire 
leaves  a  white  line  on  the  negatives,  and  this  of 
course  comes  out  a  black  line  on  the  prints.  These 
are  then  cut  to  the  black  line  and  mounted  ac- 
cordingly. They  can  then  be  viewed  in  a  Wheat- 
stone  reflecting  stereoscope,  or  for  those  who  have 
acquired  the  power  they  can  be  viewed  by  con- 
verging the  eyes  upon  the  negatives  (immediately 
after  development),  or  upon  the  prints,  and  seen  as 
a  single  image  in  striking  and  reliable  relief. 

The  apparatus  need  not  be  complicated.  The 
parchment  should  be  stretched  over  a  frame  large 
enough  to  admit  the  largest  photographic  plate  that 
is  likely  to  be  used,  protected  in  the  usual  way  in 
paper  envelopes.  This  simple  arrangement  can  be 
applied  to  a  couch,  or  made  separately  in  the  form 
of  a  stool.  It  enables  the  part  to  rest  on  the 
parchment  undisturbed,  while  a  fresh  plate  can  be 
exchanged  for  the  first  one.  Piano-wires  can  be 
stretched  across  for  purposes  of  localisation. 

[h)  A  still  more  simple  plan  is  to  have  a  couch 
like  a  camp-bed,  with  canvas  or  fine  strong  twill. 
The  tube  can  then  be  placed  on  a  holder  beneath, 
or  in  a  box  with  red-lead,  as  described  above,  and 
can  be  arranged  to  slide  easily  up  and  down,  or 
across  on  wooden  bars  provided  for  the  purpose. 
In  this  way  all  the  desired  positions  for  the  tube 
can  be  obtained.  The  patient  can  lie  on  this  couch 
and  not  be  disturbed,  while  with  a  fluorescent 
screen  the  surgeon  explores  the  whole  body.  For 
photographing,  the  tube  is  first  placed  below  the 
part,  and  a  photographic  plate  is  laid  upon  the 
patient ;  one  edge  of  the  plate  is  placed  parallel  to 
the  transverse  edge  of  the  tube-holder,  so  that  when 
the  tube  is  displaced  to  one  side  (to  get  stereoscopic 
skiagrams)  it  moves  in  a  plane  parallel  to  the  edge 
of  the  photographic  plate.  The  advantages  of  a 
couch  like  this  are  numerous.  In  the  first  place 
the  patient  is  not  perturbed  by  the  tube  hanging 
over  him.  The  surgeon  can  by  means  of  the  screen 
decide  exactly  what  part  he  wishes  to  photograph, 
and  can  place  his  plate  there.  He  can  even  watch 
how  the  tube  is  really  working  by  looking  through 
the  plate  while  the  photograph  is  actually  being 
taken.  When  using  large  plates  there  is  no  risk  of 
breakage  or  having  the  plate  marked  by  pressure. 
Altogether  the  plan  seems  the  best  and  simplest  of 
all.  Further,  a  couch  of  this  kind  can  be  used  as 
an  operating  one,  and  without  any  difficulty  if 
required  during  the  operation  the  surgeon  could 
examine  the  patient  with  the  fluorescent  screen. 

Stereoscopic  Fluoroscopc. — This  instrument  ena- 
bles an  observer  to  see  the  X-ray  shadows  upon  the 
fluorescent  screen  in  relief.  In  addition  to  the 
marked  advantage  of  seeing  through  the  patient  in 
this  way,  if  an  object  opaque  to  X-rays,  such  as  a 
knife,  needle,  or  probe,  be  employed,  it  can  be  used 
to  reach  or  touch  any  object  visible  in  the  screen- 
picture.  At  present  the  difficulty  in  the  use  of  this 
instrument  is  to  be  able  to  get  the  patient  con- 
veniently into  the  necessary  position  between  the 
two  tubes  and  the  eye-holes  in  the  revolving  shutter. 

It  is  not  necessary  to  detail  the  apparatus  fully 
here ;  suffice  it  to  say  that  there  are  two  tubes 
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aced  side  by  side  as  close  to  each  other  as  possible. 
Iiese  by  a  suitable  break  and  commutator  in  the 
condary  circuit  of  an  induction-coil  are  made  to 
ark  alternately.  Opposite  these  tubes  are  two 
e-holes  for  the  observer,  with  a  revolving  eclipsing 
utter,  so  that  each  eye  only  sees  the  shadow  of 
e  one  tube,  and  this  taking  place  alternately,  and 
peated  ten  times  or  more  per  second,  the  shadows 
'  an  object  on  the  interposed  screen,  that  each  of 
e  observer's  eyes  receives,  become  a  continuous 
ipression,  and  these  are  fused  by  the  brain  in  the 
;ual  way,  and  a  '  Stereoscopic  shadoiv''  is  seen, 
he  value  of  this  instrument  will  be  considerable  in 
e  examination  of  the  thorax,  where  the  move- 
ents  during  respiration  lessen  the  definition  in 
lotographs.  In  the  examination  of  fractures,  dis- 
cations,  or  lodged  foreign  bodies,  the  Stereoscopic 
luoroscope  will  prove  of  great  practical  value,  as 
e  shadows  of  the  parts  are  seen  standing  out  in 
lid  relief,  in  relatively  correct  positions.  And 
ill  more  practical  is  the  fact  that  any  object  that 
seen  in  this  way  can  be  touched  by  the  observer 
he  use  a  metal  probe,  or  knife  or  forceps,  since 
e  shadow  of  the  instrument  is  seen  in  relief  and 
en  under  the  same  optical  conditions  as  the  part 
'  the  patient  under  examination. 
We  may  now  sum  up  the  advantages  of  the 
ontgen  Kays  in  surgery,  with  hints  as  to  procedure 
,  special  cases. 

1.  Normal. — It  is  of  interest  to  have  skiagrams 
■  normal  parts,  as  it  enables  the  structure  of  the 
jdy  to  be  seen  under  new  conditions.  In  young 
itients  an  accurate  knowledge  of  the  amount  of 
ssification  can  be  acquired. 

2.  Fractures  and  Dislocations. — Diagnosis  can 
e  made  painlessly,  even  when  parts  are  much 
voUen  and  painful. 

3.  Lodgiiu'iit  of  foreign  bodies. — All  the  metals 
nd  glass  can  be  detected. 

4.  Calculi.  —  In  the  bladder,  ureter  or  kidney 
ilculi  can  be  detected,  provided  the  patient  be  not 
)o  stout,  or  the  calculus  too  small.  The  usual  law 
f  the  atomic  weights,  deciding  the  opacity  of  a 
ody  to  X-rays,  comes  into  play  here,  and  given 
qual  volume,  the  calculus  with  the  greatest  atomic 
■eight  will  be  the  most  opaque,  the  most  easily 
ifferentiated  from  the  surrounding  tissues,  and 
lerefore  the  most  easily  detected.  Another  ar- 
uigement  that  helps  towards  success  in  these  diffi- 
alt  cases  is  to  regulate  the  patient's  breathing 
'hile  the  photograph  is  being  taken.  If  possible 
rrange  to  turn  on  the  current,  and  only  to  expose 
^hile  the  patient  holds  his  breath  in  the  same 
base.  By  this  procedure  the  kidney,  which  is  dis- 
ilaced  during  the  period  of  breathing,  will  occupy 
he  same  position  while  the  photograph  is  being 
iken. 

There  are  automatic  arrangements  made  for  this 
lurpose,  but  these  are  necessarily  complicated.  A 
imple  method  is  to  have  a  long  light  piece  of  wood 
istened  to  an  elastic  band  put  round  the  patient's 
hest  ;  a  pin  put  through  the  strip  of  wood  is  sup- 
)orted  from  a  stand.  If  a  scale  is  placed  near  the 
ither  end  of  this  indicator,  after  a  few  trials  the 
)atient  will  be  able  to  regulate  his  breathing,  so  as 
o  bring  the  point  of  the  indicator  always  to  the 
ame  position  on  the  scale,  and  keep  it  there  by 
lolding  his  breath  for  20  to  40  or  more  seconds  if 
lecessary. 

Ophthalmic  Surgery. — X-rays  have  proved  of  ex- 
reme  value  in  this  branch  of  surgery.    The  writer 


has  detected  and  located  by  their  means  steel,  iron, 
brass,  copper,  silver,  lead,  and  glass  in  the  eye  and 
orbit.  The  method  to  be  followed  in  precisely 
localising  some  of  these  particles,  which  are  ex- 
tremely small,  is  somewhat  difficult,  but  if  due 
pains  are  taken  the  result  is  always  correct. 

Teeth. — The  best  plan  is  to  wrap  a  small  piece 
of  a  photographic  film  in  black  needle-paper,  and 
then  enclose  it  in  a  piece  of  gutta-percha  tissue, 
which  can  be  sealed  with  chloroform.  This  can 
then  be  introduced  into  the  patient's  mouth,  and 
held  closely  up  against  the  part  to  be  skiagraphed. 
The  Crookes'  tube  is  then  placed  in  a  suitable 
position.  The  patient  must  have  his  head  sup- 
ported to  avoid  movement. 

Rontgen  Rays  in  Medicine.— A.  Diagnostic. 
Gradual  progress  is  being  made,  but  meantime  the 
aid  that  the  X-rays  afford  the  physician  is  compara- 
tively limited. 

Aneurysm  of  the  aorta  in  the  chest  can  be  seen 
on  the  fluorescent  screen  and  photographed.  It  has 
a  sharply  defined  border,  projects  from  the  general 
mediastinal  shadow,  and  can  be  seen  to  pulsate. 

Tumours  in  the  chest  are  shown,  but  no  clue 
to  their  nature  is  given,  they  simply  cast  a  darker 
shadow  than  lung  or  pleural  fluid.  As  a  rule 
pleural  fluid  gives  a  much  less  distinct  edge  than  n 
mediastinal  or  pulmonary  growth. 

Abscess  in  the  lung  and  tubercular  lesions  are 
less  transparent  than  the  normal  lung,  except  in  the 
cases  of  large  cavities,  easily  recognisable  by  other 
means. 

Abscess  on  the  surface  of  the  liver  has  been  de- 
tected. 

The  movements  of  the  diaphragm  on  the  two 
sides  can  be  studied  and  contrasted  when  watched 
on  the  screen. 

The  abdomen  is  very  difficult  to  examine  b)- 
means  of  X-rays.  With  the  exception  of  gaseous 
distension  of  the  stomach,  renal  calculi,  and  metallic 
foreign  bodies  which  can  be  detected,  little  infor- 
mation can  be  obtained. 

B.  Therapeutic. — Accidentally  it  was  discovered 
that  sometimes  when  a  patient  was  long  exposed  to 
X-rays,  a  more  or  less  destructive  inflammation  of 
the  skin  nearest  the  tube  took  place,  and  in  severe 
cases  extensive  and  deep  sloughs  occurred.  At  the 
present  moment  it  is  not  quite  certain  if  the  X-rays 
are  responsible  for  these  injuries,  or  whether  it  may 
be  due  to  some  accompanying  radiations.  The 
radiations  from  a  Crookes'  tube  are  necessarily  com- 
plex, and  at  present  these  have  not  been  satisfac- 
torily differentiated.  It  naturally  came  about  that 
this  destructive  action  was  used  to  try  and  destroy 
the  germs  in  certain  diseases,  just  as  one  ordinarily 
tries  to  cure  lupus  by  scraping,  or  by  the  action  of 
the  cautery,  or  caustics.  The  results  in  lupus  have 
been  decidedly  encouraging.  An  X-ray  tube  with 
a  low  vacuum,  or,  more  correctly,  a  tube  which  has 
a  very  short  alternative  spark-gap  resistance,  seems 
to  act  better  than  a  '  high  '  or,  as  the  Germans  ex- 
press it,  a  '  hard  '  tube.  Repeated  exposures  have 
to  be  given,  and  the  tube  need  not  have  too  much 
energy  passed  through  it,  so  as  to  heat  it.  In  course 
of  time  favourable  results  ensue.  It  is  not  yet  esta- 
blished, however,  that  this  method  is  markedly 
superior  to  some  of  the  usual  methods  of  dealing 
with  lupus.  It  is  said  that  rodent  ulcers  have 
been  cured  by  means  of  X-rays. 

Depilatory  effect  of  X-rays. — In  several  cases 
successful  results  have  followed  exposure  to  X-rays, 
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but  one  must  be  careful  to  ascertain  the  limits  of 
safety,  that  is,  just  enough  exposure  to  destroy  the 
Tiairs,  and  yet  cause  no  destruction  of  the  skin 
itself.  It  seems  that  as  yet  there  is  no  exact  cer- 
tainty about  this  procedure,  as  in  some  cases  suc- 
cessful depilatory  action  results,  while  in  others  it 
is  disappointing.  In  most  cases  the  growth  of  hair 
is  not  arrested  permanently,  but  possibly  repeated 
and  well-timed  application  of  the  radiations  from 
the  X-ray  tube  might  prevent  growth  recurring. 
The  tubes  most  useful  in  producing  destructive 
changes  are  of  low  vacuum.  The  exposures  have 
to  be  long  and  repeated  frequently.  See  also  p.  376. 

That  the  X-rays  have  been  of  immense  value  to 
medical  science  is  unquestionable.  It  is  only  a 
short  time  since  they  have  been  discovered,  and  we 
are  yet  only  imperfectly  realising  their  possibilities. 

James  Mackenzie  Davidson. 

ROSACEA. — See  Acne  Rosacea. 

ROSEOLA.— Fr.  Roseole;  Ger.  Roseola.— 'Y:\ns, 
is  a  term  more  used  in  the  past  than  the  present  for 
patchy  erythema,  in  which  the  tint  is  less  bright 
than  usual,  a  trivial  distinction  which  scarcely 
justifies  its  continued  existence.  If  retained  at  all, 
it  would  be  best  restricted  to  the  symptomatic 
eruptions  seen  in  various  serious  constitutional 
conditions,  as  in  the  early  stage  of  syphilis,  in 
leprosy,  and  less  constantly  in  variola  before  the 
more  characteristic  rash,  and  in  vaccinia,  cholera, 
diphtheria,  malaria,  spinal  meningitis,  and  enteric 
fever. 

A  so-called  idiopathic  roseola  is  sometimes  seen 
an  young  children,  chiefly  in  the  spring  and  autumn 
— a  disordered  alimentary  canal,  especially  during 
dentition,  being  the  most  common  astiological  factor. 
In  such  cases  there  may  be  an  elevation  of  tempe- 
rature of  several  degrees,  with  other  febrile  sym- 
ptoms, but  without  catarrh,  and  lasting  for  a  few 
hours  only  as  a  rule.  The  eruption,  which  is  rosy 
red,  varies  much  in  shape.  There  may  be  patches 
the  size  of  the  end  of  the  finger,  faint  papules, 
circles,  or  gyrate  outlines.  These  come  out  in  any 
part  of  the  body  or  nearly  all  over,  fading  perhaps 
at  one  part  and  appearing  at  another,  the  whole 
process  lasting  a  few  days.    See  Febricula. 

Treatment. — But  little  treatment  is  required 
for  so  transitory  an  affection,  which  is  chiefly  in- 
teresting from  a  diagnostic  point  of  view.  Any 
disorder  of  the  alimentary  canal  should  be  corrected 
by  a  mild  mercurial  purge  ;  and  every  likely  cause 
of  irritation,  either  in  the  gums  or  elsewhere,  should 
be  searched  for  and  removed  if  possible. 

The  roseola  symptomatic  of  the  grave  disorders 
enumerated  requires  no  special  treatment,  the  serious 
constitutional  condition  claiming  the  whole  atten- 
tion. H.  Radcliffe  Crocker. 

ROSE-RASH. — A  popular  name  for  roseola. 
See  Roseola. 

ROTHELN. — The  German  synonym  for  rubella  ; 
frequently  employed  by  English  practitioners.  See 
Rubella. 

ROUND-WORMS.— Entozoa. 

ROYAT,  in  Fpance. — Muriated alkaline  waters. 
See  Mineral  Waters. 

RUBBING-SOUND.— A  synonym  for  friction- 
sound.    See  Physical  Examination. 


RUBEFACIENTS  {ruber,  red;  and  facio,  I 
make). — A  class  of  counter-irritants  which  produce 
simple  redness  of  the  skin.  See  Counter-irri- 
tants. 

RUBELLA.— Synon.  :  German  Measles;  Fr. 
Rubeole  ;  Ger.  Rothebi. 

Definition. — A  specific  infectious  eruptive 
fever.  The  rash  appears  on  or  after  the  first  day  of 
the  illness,  beginning  on  the  face  in  rose-red  spots, 
extending  next  day  to  the  body  and  limbs  ;  it  sub- 
sides with  the  fever  on  the  third  day  ;  and  is  not 
preceded  or  accompanied  by  catarrh,  but  is  associated 
with  enlargement  of  the  lymphatic  glands  in  the 
neck. 

Etiology. — Propagated  by  contagion,  rubella 
occurs  in  epidemics,  often  of  limited  extent,  com- 
monest in  spring  and  early  summer.  The  period  of 
incubation  is  mostly  over  a  fortnight,  the  extremes 
being  from  ten  to  twenty-one  days.  Hence  arises 
a  difficulty  in  tracing  the  source  of  infection,  in- 
creased by  the  slight  and  transient  symptoms 
which  permit  the  illness  to  be  entirely  overlooked, 
the  patient  consequently  mixing  freely  with  others. 
One  attack  is  not  preventive  of  a  recurrence.  Very 
young  infants  seem  less  susceptible  than  older  chil- 
dren ;  a  child  at  the  breast  has  been  known  to  escape 
when  the  mother  and  other  children  in  the  family 
have  been  attacked  ;  adults  not  infrequently  suffer  ; 
sex  makes  no  difference.  A  recrudescence  of  the 
rash  from  the  third  to  the  sixth  day  is  sometimes  seen. 

.Symptoms. — Slight  headache  or  giddiness  is  felt, 
with  aching  of  the  back  or  limbs,  chilliness, 
and  a  little  sore-throat,  for  twelve  hours  or  a  day 
before  the  rash  appears.  Very  often  the  rash  is 
first  seen  with  surprise,  as  the  feeling  of  illness 
has  passed  or  may  have  escaped  notice.  Enlarge- 
ment of  the  superficial  cervical  glands,  especially  in 
the  posterior  triangles  of  the  neck,  is  an  early  sign, 
often  developing  a  week  before  the  rash  appears, 
and  most  marked  in  children.  There  is  redness  of 
the  fauces  and  uvula,  less  mottled  than  in  measles, 
not  so  intense  as  in  scarlet  fever  ;  the  tonsils  are  a 
little  swollen  ;  there  is  no  ulceration.  Sometimes 
an  odour,  as  in  measles,  attends  the  rash.  The  eyes 
are  suffused,  but  there  is  little  or  no  coryza  ;  the  lids 
are  somewhat  swollen  and  irritable  ;  the  face  and 
the  cheeks  may  be  flushed  before  the  appearance  of 
the  spots.  The  rash  is  first  seen  behind  the  ears, 
around  the  mouth  and  about  the  nostrils  ;  it  consists 
of  bright  red,  raised,  rounded  spots,  with  clear  skin 
between  them,  but  they  soon  coalesce  ;  not  grouped 
as  in  measles,  the  spots  are  more  prominent  than  in 
scarlet  fever,  and  there  is  not  the  finely  diffused  red- 
ness of  the  neck  and  chest  observed  in  that  disease. 
Moreover,  the  rash  is  already  fading  from  the  face 
and  upper  part  of  the  body  while  extending  to  the 
limbs,  so  that  it  is  less  intense  on  the  third  day.  It 
leaves  some  itching,  or  a  very  fleeting  yellowish 
tinge,  but  no  discoloured  mottling  of  the  skin,  and 
desquamation  varying  in  amount  with  the  extent 
and  severity  of  the  eruption.  However  little  illness 
is  felt  at  the  beginning,  a  rise  of  temperature  may 
commence  with,  or  just  before,  the  rash.  It  may 
reach  I02°-I03°,  or  be  only  2°  F.  above  the  normal. 
With  rest  in  bed  this  may  fall  one  degree  by  the 
end  of  the  second  day,  but  is  evenly  maintained  as 
the  eruption  proceeds,  and  subsides  with  it  on  the 
third  day.  Not  infrequently,  however,  there  is 
no  rise  of  temperature  at  all.  In  rare  cases  there 
may  be  a  relapse  during  the  second  week. 
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The  urine  is  often  high-coloured  in  the  early  part 
of  the  illness  ;  but  there  is  no  albuminuria,  nor  has 
this  ever  been  known  to  follow.  In  some  few  cases 
transient  complaint  of  sore-throat  or  of  fatigue  has 
been  made  a  week  before  the  rash  ;  or  epistaxis  has 
occurred.  In  delicate  children  bronchitis,  broncho- 
pnevniionia  or  pleuro-pneunionia  are  sometimes  met 
with  as  complications,  as  also  are  laryngitis, 
pharyngitis  and  middle-ear  troubles  ;  enlarged 
glands  and  tuberculosis  have  been  found  as  sequelre 
in  such  cases. 

Diagnosis. — The  rash  may  very  closely  resemble 
that  of  measles,  but  it  comes  out  on  the  first  day 
instead  of  the  fourth  ;  the  catarrhal  symptoms,  if 
any,  are  slight  ;  the  fever  is  slight  and  quite  dispro- 
portionate to  the  amount  of  the  rash,  and  the  rash 
begins  to  fade  within  twenty-four  hours.  The  en- 
largement of  the  cervical  lymphatic  glands  is  cha- 
racteristic, and  is  not  seen  in  measles.  In  scarlet 
fever  the  rash  is  a  uniform  punctate  redness  accom- 
panied by  definite  throat-symptoms,  and  often  pre- 
ceded by  vomiting  ;  the  onset  is  always  sudden  and 
often  with  serious  symptoms.  By  the  fourth  day 
there  should  be  the  characteristic  strawberry  tongue, 
and  the  gland  behind  the  angle  of  the  jaw  is  the 
only  one  enlarged.  The  quarantine-period  after 
a  child  has  been  exposed  to  infection  before 
he  is  allowed  to  go  back  to  school  or  mix  with 
other  children  should  be  twenty  days,  provided 
that  disinfection  has  been  carried  out  at  the  com- 
mencement of  the  quarantine.    Sec  Incubation. 

Pathology. — No  specific  bacillus  has  as  yet 
been  identified,  but  the  existence  of  such  an  or- 
ganism cannot  be  doubted. 

Prognosis. — This  is  invariably  good,  except 
in  the  case  of  very  delicate  children  or  where  the 
disease  precedes  or  follows  on  one  of  the  other 
exanthemata. 

Treatment. — No  special  treatment  is  called 
for  ;  confinement  to  the  house  for  a  week,  and  per- 
haps to  bed  for  a  day  or  so,  is  almost  all  that  is 
required  in  rubella.  A  patient  may  be  regarded  as 
free  from  infection  in  not  less  than  ten  days  from 
the  appearance  of  the  eruption. 

William  Squire. 
John  Abercrombie. 

RUBEOLA. — A  synonym  for  measles.  See 
IMeasles. 

RUPIA  (puTTOj,  dirt). — Rupia  is  a  term  applied 
to  thick  conical  crusts  formed  in  layers  over  ulcers 
of  the  skin.  The  word  is  now  only  used  to  de- 
signate a  very  characteristic  syphilide. 


The  lesion  consists  of  a  superficial  syphilitic  in- 
fitration  of  the  cutis,  accompanied  by  the  exuda- 
tion of  serum,  the  elevation  of  the  overlying 
epithelium,  and  the  formation  of  a  more  or  less 
perfect  bulla.  Its  contents,  at  first  clear  or  blood- 
stained, rapidly  become  purulent.  The  epidermis 
covering  the  lesion  gives  way,  the  contents  escape 
and  dry  on  the  surface,  forming  a  crust.  In  the 
meantime  ulceration  continues  to  spread  peri- 
pherally beneath  the  crust,  the  ulcerated  surface 
discharges  and  more  crust  is  formed.  By  degrees, 
the  stratified  limpet-,  or  oyster-shell-like  crust, 
which  is  the  characteristic  feature  of  the  lesion,  is 
formed.  Its  apex  may  be  in  the  centre  or  towards 
the  circumference  depending  on  the  direction  in 
which  the  superficial  ulcer  spreads,  and  a  well- 
formed  crust  may  be  half-an-inch  thick,  and  as 
much  as  two  inches  in  diameter.  An  areola  of 
inflammatory  redness  of  the  skin  is  seen  surround- 
ing the  crust,  and  on  removing  the  crust  the 
punched-out  ulcer  —  deeper  towards  the  centre — is 
easily  perceptible. 

An  eruption  of  rupia  is  usually  not  profuse,  and 
often  a  few  only  of  the  crusts  present  the  typical 
appearance.  Some  of  the  lesions  show  crusts  of 
ecthymatous  character,  while  in  other  situations  the 
imperfect  bullre,  the  ulcers,  and  the  cicatrices  of 
previous  lesions  may  be  noted.  An  eruption  of 
rupia  may  continue  for  some  months  and  varies  in 
severity  according  to  the  condition  of  the  patient  ; 
it  may  occur  at  almost  any  period  of  an  attack  of 
syphilis,  after  that  of  primary  inoculation,  and  is 
perhaps  most  usually  seen  in  cases  of  virulent  in- 
fection in  weakly  or  cachectic  persons.  The  scars 
remaining  from  the  lesions  are  at  first  pink, 
gradually  assuming  the  characteristic  white  colour 
and  pliant  structure  of  the  superficial  syphilitic 
cicatrix  ;  it  may  show  a  margin  of  surrounding  pig- 
mentation. 

Treatment  consists  in  the  careful  use  of  anti- 
syphilitic  remedies,  taking  special  care  to  sustain 
the  general  nutrition  of  the  patient.  The  ulcers 
should  be  carefully  treated  by  antiseptic  remedies, 
so  as  to  prevent  them  spreading  rapidly,  as  some- 
times happens  in  severe  cases  of  syphilitic  ca- 
chexia. 

James  Galloway. 

RUPTURE  (nniipo,  I  break).— Synon.  :  Fr. 
Ruptures  ;  Ger.  Risse. — In  addition  to  its  ordinary 
meaning,  this  word  is  used  in  a  popular  sense  as  a 
synonym  for  hernia,  which  is  spoken  of  as  a 
riipt2ire.    See  Hernia. 
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SAiDSCHUTZ,  in  Bohemia.  -  Sulphated 
bitter  waters.    See  Mineral  Waters. 

ST.  ANTHONY'S  FIRE.— A  popular  synonym 
for  erysipelas.    Sec  Erysipelas. 

ST.  CATHERINE'S  WELLS,  in  Ontario, 
Canada. — lodo-bromated  muriated  saline  waters. 
See  Mineral  Waters. 


ST.  GALMIER,  in  Loire,  France. — A  simple 
acidulated  table-water.    See  Mineral  Waters. 

ST.  GERVAIS,  in  Savoy.— Saline  sulphurous 
waters,  thermal  and  cold.    Sec  Mineral  Wa  ters. 

ST.  HONORE,  In  NIevre,  France.— Slightly 
thermal  sulphurous  and  arsenical  waters.  See 
Mineral  Waters. 
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SALINE  SOLUTION,  INFUSION  OF 


ST.  MORITZ,  Upper  Engadine,  Switzer- 
land.— A  bracing  mountain  winter  and  summer 
climate.  Baths  ;  whey-  and  milk-cure.  Altitude, 
5620  feet.  See  Climate,  Treatment  of  Disease 
by  ;  Mineral  Waters  ;  and  Phthisis. 

ST.  PAUL'S. — A  city  in  Minnesota,  on  the 
banks  of  the  Mississippi,  1200  feet  above  sea-level. 
Well  protected  from  winds.  Climate  cold,  clear, 
dry,  and  calm  ;  winters  rather  extreme.  Mean 
annual  temperature  44°  F.  ;  the  mean  daily  range 
19°  ;  rainfall  30  inches.  A  health-resort  for  phthi- 
sical patients.  See  Climate,  Treatment  of  Dis- 
ease by. 

ST.  SAUVEUR,  in  the  French  Pyrenees.— 

Sulphur- waters,  slightly  thermal.  See  Mineral 
Waters. 

ST.  VITUS'S  DANCE.— A  popular  synonym 
for  chorea.    See  Chorea. 

SALAAM-CONVULSIONS.— A  form  of  con- 
vulsive-tic characterised  by  violent  bowing  move- 
ments.   See  Ecstasy. 

SALINE  SOLUTION,  Infusion  of.— Defim- 
TION. — The  introduction  into  the  vessels,  either 
directly  or  indirectly,  of  a  solution  of  chloride  of 
sodium  ( '6  per  cent. )  in  water. 

Wooldridge  was  the  first  to  demonstrate  that  only 
one  of  the  indications  formerly  regarded  as  of  im- 
portance in  transfusion  was  really  essential,  viz.  the 
increase  of  the  quantity  of  circulating  fluid.  In  the 
severest  cases  of  haemorrhage  there  is  always  enough 
hremoglobin  left  to  sustain  life,  if  only  there  is 
enough  fluid  in  the  vessels  to  enable  the  heart 
to  ensure  its  circulation.  Arbuthnot  Lane,  in  1891, 
successfully  infused  3^  pints  of  saline  into  the 
veins  of  a  girl  of  13,  suffering  from  extreme  col- 
lapse due  to  haemorrhage  after  an  operation  for 
cleft  palate.  The  method  is  now  frequently  em- 
ployed and  is  of  great  value. 

Landerer  has  proposed  the  addition  of  3  to  5  per 
cent,  of  sugar,  to  render  the  fluid  nutrient,  to  excite 
osmosis  of  the  tissue-fluids  into  the  vessels,  and 
better  to  preserve  the  red  corpuscles.  Half  an  ounce 
of  brandy  or  ten  minims  of  Liq.  Strychninje  is  some- 
times added  with  apparent  advantage. 

Indications. — i.  Dangerous  loss  of  blood  from 
injury  or  disease.  2.  Dangerous  collapse  from 
injury  or  disease.  3.  Diabetic  coma.  4.  Acute 
delirious  insanity  with  typhoid  symptoms.  In  the 
first  case  there  is  not  enough  fluid  in  the  vessels  ; 
in  the  second  the  vascular  system,  especially  the 
great  abdominal  veins,  is  dilated,  so  that,  relatively 
to  the  enlarged  system,  there  is  too  little  blood. 
In  diabetic  coma  the  dilution  of  the  blood,  and 
therefore  of  the  poison,  has  not  infrequently  been 
followed  by  temporary  return  of  consciousness,  very 
rarely  by  recovery.  Only  a  small  number  of  cases 
of  the  fourth  group  have  been  published,  but  in 
some  of  these  subsidence  of  symptoms  followed  the 
infusion. 

Methods.  —  i.  Intravenous.  2.  Subcutaneous. 
3.  Intraperitoneal.    4.  Rectal. 

I.  Intravenous  Infusion. — The  fluid  is  pre- 
pared in  a  jug  or  beaked  measure  by  diluting  a 
strong  sterile  solution  of  salt,  or  salt  and  sugar, 
with  boiled  water,  so  that  there  shall  be  one  drachm 
of  salt  to  each  pint  of  water  ;  but,  in  haste,  table- 
salt  may  be  used  and  hot  water  from  the  tap. 


diluted,  if  necessary,  with  cold  tap- water  to  bring  it 
to  a  temperature  of  98°- 1 00°.  The  writer  has  never 
seen  harm  arise  from  fluid  so  prepared.  Mean- 
while a  vein  is  exposed,  usually  the  largest  in  the 
region  of  the  elbow  ;  sometimes  the  internal  saphe- 
nous near  the  ankle,  or  even  the  external  jugular. 
The  selected  vein  is  cleared  from  its  surroundings  for 
three-quarters  of  an  inch.  A  fine  silk  loop  is  passed 
behind  it  with  forceps  or  aneurysm-needle  and 
divided — one  half  being  drawn  to  the  proximal  and 
the  other  to  the  distal  angle  of  the  wound.  The 
latter  thread  is  tied.  A  short  distance  above  the 
knot,  a  bit  of  the  front  of  the  vein  is  seized  with 
forceps,  and  a  pointed  flap — base  upwards  —is  cut 
with  scissors.  The  flap  is  raised  by  the  forceps 
holding  its  point,  and  beneath  it  a  boiled  glass  or 
metal  nozzle  is  easily  passed  into  the  vein  towards 
the  heart.  The  first  hitch  of  a  reef-knot  is  now  tied 
upon  the  vein  and  contained  nozzle  with  the  proxi- 
mal thread. 

Before  being  introduced  into  the  vein,  the  nozzle 
should  be  connected  by  some  four  feet  of  boiled 
rubber-tubing  with  the  sterilised  barrel  of  a  4-ounce 
glass-syringe  (failing  this,  with  a  glass  or  metal 
funnel).  The  saline  fluid  is  poured  into  the  barrel 
of  the  syringe  and,  the  tube  and  nozzle  being 
allowed  to  hang  vertically,  all  air  is  expelled,  and 
the  apparatus  is  filled  with  saline-solution  ;  a  clip, 
close  to  the  nozzle,  is  then  allowed  to  close  upon  the 
tube. 

The  nozzle  being  in  the  vein,  the  syringe  is 
held  well  up,  and  the  clip  removed  ;  as  the  fluid 
runs  into  the  vein,  more  is  poured  into  the  syringe, 
which  should  never  be  allowed  to  become  empty. 
Two  to  six  pints  have  been  introduced  ;  two  to 
four  form  the  usual  quantity.  As  the  nozzle  is 
withdrawn,  the  hitch  upon  the  silk  ligature  is 
tightened  upon  the  vein  and  the  reef-knot  is  com- 
pleted. The  skin-wound  is  closed  by  one  or  two 
stitches  and  a  dressing  of  gauze  and  collodion. 

Difficulties. — i.  Finding  the  Vein. — Even  in 
thin  people,  the  superficial  veins  may  hardly  be 
visible.  A  ligature  round  the  limb  above  the  point 
at  which  it  is  desired  to  open  the  vein  may  be  tried, 
and  the  limb  should  be  allowed  to  hang  down. 
If  a  suitable  vein  does  not  show  quickly  a  short  in- 
cision should  be  made  at  a  likely  place  and  the  vein 
exposed. 

2.  The  Introduction  of  the  Fluid. — Should  any 
difficulty  be  experienced  in  introducing  the  fluid, 
see  that  the  vein-wall  is  not  tightly  pressed  against 
the  oblique  opening  of  the  nozzle,  and  that  there 
is  nothing  compressing  the  vein  between  the 
nozzle  and  the  heart.  Hold  the  barrel  of  the  syringe 
as  high  above  the  nozzle  as  possible  and  raise  the 
limb  somewhat ;  or  insert  the  piston  of  the  syringe 
and  inject.  Finally  try  another  vein.  The  writer 
has  failed  with  all  these  expedients — a  fore-arm  vein 
and  the  internal  saphenous  having  been  opened  ; 
the  cause  of  the  difficulty  was  not  discovered.  In 
such  a  case  the  external  jugular  should  be  tried,  but, 
ordinarily,  a  scar  in  the  neck  should  be  avoided. 

Effects. — As  the  infusion  is  continued  the  pulse 
first  becomes  palpable  at  the  wrist,  and  then  falls  in 
frequency  as  it  increases  in  volume.  The  breathing 
improves,  and  the  extreme  pallor  disappears.  The 
infusion  should  be  stopped  when  a  satisfactory  im- 
provement has  been  effected,  or  when  it  is  obvious 
that  a  good  result  cannot  be  obtained.  It  is  said 
that  hsematin  from  destruction  of  red  corpuscles 
has  sometimes  been  found  in  the  urine  a  day  or  two 
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after  saline  infusion  ;  and  sometimes  a  rise  of  tem- 
perature has  been  attributed  to  it.  Saline  infusion 
has  been  repeated  two  to  six  times  in  cases  of 
hemorrhage,  with  ultimate  success. 

2.  Subcutaneous  Infusion. — This  method  is 
easily  carried  out  by  inserting  an  aspirator-needle 
deeply  into  the  subcutaneous  tissue  where  this  is 
plentiful  and  loose.  The  needle  is  connected  by 
rubber  tubing  with  a  douche-can,  raised  5  or  6 
feet  above  the  puncture.  Howard  Kelly  prefers 
this  method  to  the  intravenous,  though  his  objec- 
tions to  the  latter  seem  to  be  chiefly  theoretical. 
In  bad  cases  he  runs  a  needle  behind  each  breast, 
md  in  twenty  minutes  he  can  thus  introduce  700 
to  looo  c.c.  He  has  never  seen  any  unpleasant 
effects.    See  p.  706. 

3.  Intraperitoneal  Infusion.  —  In  l>ad  abdo- 
minal cases  many  surgeons  are  in  the  habit  of 
leaving  2  or  3  pints  of  warm  saline  solution  in  the 
peritoneal  cavity,  whence  it  is  rapidly  absorbed. 

4.  Rectal  Infusion. — Half  a  pint  or  a  pint  of 
saline  solution  thrown  into  the  rectum  is  often  very 
useful  in  cases  of  moderate  shock.  It  is  rapidly 
ibsorbed,  and  half  a  pint  more  may  be  given  in  one 
Dr  two  hours.  For  this  purpose  the  writer  fre- 
quently substitutes  saline  beef-tea  or  peptonised 
milk-gruel  for  normal  saline  ;  and  to  these  brandy 
may  be  added.  These  large  injections  are  usually 
retained,  unless  there  is  much  vomiting.  The  anus 
should  be  supported  by  a  pad  of  cotton-wool  and  by 
the  pressure  of  the  hand  during  straining  ;  and  the 
foot  of  the  bed  should  be  well  raised. 

Stanley  Boyd. 

SALINS,  near  Dole,  in  France. — ^ft'MiNER- 

AI,  Wa  l  ERS. 

SALINS-MONTIER,  in  Savoy.  —  Muriatud 
saline  waters,  with  some  iron,  iodine,  and  arsenic. 
See  Mineral  Waters. 

SALISBURY  TREATMENT.— A  nameapplied 
to  a  form  of  treatment  for  obesity,  consisting  in  the 
limitation  of  the  ingesta  to  animal  food  and  hot 
water.    See  Obesity. 

SALIVARY  CALCULUS.— .StY  Concretions; 
and  IMoui  H,  Diseases  of. 

SALIVARY  FISTULA.~5rt  Mouth,  Diseases 

of. 

SALIVARY  GLANDS,  Diseases  of  — Synon.  : 
Fr.  Maladies  des  G/andes  Sali-'aires  \  Ger.  Kraiik- 
heiten  der  SpeicJieldriise)i. 

The  salivary  glands  are  six  in  number,  distributed 
in  three  pairs,  viz.  the  parotid,  the  sub-maxillary, 
and  the  sublingual.  These  glands  and  their  ducts  are 
liable  to  inflammation.  Obstruction  of  the  ducts, 
salivary  calculus,  ranula,  and  salivary  fistula  are 
descrilied  in  the  article  MoUTH,  Diseases  of.  All 
the  glands  are  liable  to  a  specific  infective  disease 
known  as  Cynanche  parotidea  or  Mumps  {see 
Mumps).  The  parotid  gland  is  also  subject  to 
Simple  Parotitis  and  to  Acute  or  Suppurative 
Parotitis. 

Simple  Parotitis. — Synon.  :  Inflammation  of 
the  .Salivary  Glands  ;  Sialodochitis  fibrinosa  ;  Fr. 
Grenouillette  aigiie. — In  all  cases  the  inflammation 
enters  from  the  mouth,  where  the  causative  factors 
are  to  be  looked  for.  These  may  be  obstruction  of 
the  mouth  of  the  duct  by  a  foreign  body,  by  swelling 


of  the  epithelium,  or  by  some  growth  on  the  buccal 
mucous  membrane.  Any  of  the  affections  of  the 
mouth  (see  MouTH,  Diseases  of)  may  induce  the 
condition,  either  by  direct  spread  of  inflammation 
or  by  the  mechanical  obstruction  set  up.  In  the 
sublingual  gland  it  is  frequently  produced  by  salivary 
calculus.  It  is  said  to  result  from  cold  or  injury. 
Simple  inflammation  may  be  limited  to  the  ducts, 
or  may  extend  to  the  gland. 

The  SYMPTOMS  consist  of  a  certain  amount  of 
constitutional  reaction  together  with  pain  and 
swelling  in  the  region  of  the  parotid  gland.  This 
latter  is  found  to  be  uniformly  enlarged  and  elastic. 
In  many  cases  there  is  no  pain  or  discomfort  further 
than  the  mechanical  inconvenience  ;  occasionally 
there  may  he  both  pain  and  tenderness,  though 
never  very  acute.  The  condition  and  appearances 
are  variable,  frequently  becomirg  more  marked 
after  meals  and  decreasing  at  times. 

The  treatmeni-  consists  of  attention  to  the 
causal  conditions,  and  should  chiefly  be  directed  to 
maintaining  the  patency  of  the  duct. 

Acute  Parotitis. — Synon.  :  Suppurative  Paro- 
titis; Symptomatic  Parotitis;  Metastatic  Parotitis. — 
The  term  Metastatic  Parotitis  is  an  unfortunate  one 
as  the  condition  is  in  no  sense  a  metastasis,  but  is  a 
complication  arising  in  several  different  conditions. 
It  is  met  with  in  various  fevers — scarlet,  enteric, 
rheumatic,  and  typhus.  It  also  occurs  with  pyremia, 
pneumonia,  and  phthisis.  Occasionally  it  has  been 
ascribed  to  gout.  An  interesting  form  is  that  which 
follows  injuries  or  diseases  of  the  abdominal  or 
pelvic  viscera,  and  is  met  with  in  gastric  ulcer,  peri- 
tonitis, dysentery,  intestinal  obstruction,  and  after 
ovariotomy  and  catheterisation. 

Suppurative  Parotitis  may  spread  from  the  mouth 
along  Stensen's  duct,  when  suppuration  occurs 
primarily  within  the  tubules.  When  it  occurs  in 
the  course  of  pyremia  or  as  a  sequela  of  one  of  the 
exanthemata  the  pus  may  form  in  the  interstitial 
tissue.  Several  glands  may  be  affected  simul- 
taneously, but  the  inflammation  is  generally  limited 
to  the  parotid  and  to  one  side.  The  gland  becomes 
enlarged  ;  the  skin  over  it  is  shiny,  tense,  and  ex- 
ceedingly painful.  This  is  chiefly  due  to  the  firm 
fascia  covering  the  gland.  This  is  Iiound  over  it  so 
firmly  that  the  suppuration,  which  is  so  apt  to 
ensue,  cannot  readily  find  its  way  to  the  surface, 
and  may  discharge  into  the  external  auditory  meatus 
or  the  mouth,  or  burrow  among  the  muscles  of  the 
neck,  or  even  pass  upwards  and  inwards  towards 
the  base  of  the  skull.  Under  these  circumstances 
the  constitutional  symptoms  from  septic  absorption 
are  generally  severe.  When  it  occurs  in  the  course 
of  an  acute  disease  the  subjective  symptoms  may  not 
be  so  marked  and  the  course  of  the  complication  is 
sometimes  less  evident.  Probably  the  first  indica- 
tion of  the  parotitis  is  a  little  swelling  about  the 
lobe  of  the  ear  and  some  loss  of  the  usual  depression 
between  the  ramus  of  the  lower  jaw  and  the  mastoid 
process,  and  its  replacement  by  a  more  or  less  hard 
tumour.  Pressure  on  this  will  elicit  an  expression 
of  pain. 

The  inflammation  may  end  in  either  resolution  or 
suppuration.  The  former  termination  may  be 
looked  for  if  the  swelling  has  formed  slowly  and 
during  the  convalescence  from  acute  disease.  When 
suppuration  takes  place  it  is  revealed  by  the  irre- 
gularly reddened  appearance  of  the  swelling,  the 
detection  of  fluctuation,  and  the  severity  of  the 
symptoms.    I'yoemic  symptoms  are  apt  to  supervene 
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owing  to  the  retention  and  deep  spread  of  pus,  as 
well  as  to  the  fad  that  large  veins  and  arteries  pass 
through  the  parotid  gland. 

Pathology. — Post-mortem  examinations  show 
that  the  duct  is  always  affected  and  that  the  lobules 
of  the  gland  are  more  or  less  destroyed  before  the 
interstitial  tissue  is  attacked.  In  this  stage  the  gland 
appears  as  if  studded  with  small  suppurating  islands. 
At  a  later  period  not  only  does  the  phlegmonous  in- 
flammation reach  the  interstitial  tissue,  but  spreads 
to  the  neighbouring  connective  tissue  enveloping  the 
muscles,  by  which  it  is  directed  downwards  even 
as  low  as  the  clavicle,  or  up  to  the  base  of  the  brain. 

The  pathogeny  of  the  affection  has  been  much 
discussed,  but  still  remains  uncertain.  That  it  is 
due  to  microbic  invasion  is  certain,  but  nothing  has 
been  settled  as  to  the  actual  organism  concerned 
nor  as  to  how  it  gains  access  to  the  gland.  There 
can  be  little  doubt  that  its  route  is  along  the  duct, 
and  that  the  diminished  resistance  of  the  patient  is 
a  powerful  contributing  factor. 

Diagnosis. — Some  lymphatic  glands  lie  on  the 
outer  side  of  the  parotid,  and  are  not  infrequently 
inflamed.  This  condition  can  be  distinguished 
from  parotitis  by  observing  that  these  glands  are 
superficial,  and  that  the  socia  parotidis  is  not 
enlarged. 

Prognosis. — If  this  disease  develops  slowly  and 
during  convalescence  the  prognosis  is  favourable. 
On  the  other  hand,  its  occurrence  is  of  the  gravest 
importance  if  it  appears  during  the  acute  period  of 
the  primary  disease.  Trousseau  remarks  that  it  is 
an  affection  from  which  he  has  rarely  seen  enteric 
or  other  patients  recover. 

Treatment. — The  treatment  should  be  both 
prophylactic  and  symptomatic.  In  all  cases  of 
acute  disease  of  an  adynamic  type  particular  atten- 
tion must  be  given  to  the  care  and  cleanliness  of  the 
teeth  and  mouth.  When  there  is  any  suspicion  of 
the  parotid  gland  being  affected,  attention  should 
be  directed  to  the  patency  of  Stensen's  duct,  along 
which,  if  necessary,  a  fine  prolie  can  be  passed, 
while  its  orifice  is  well  cleansed  with  warm  alkaline 
lotions.  In  the  early  stages  warm  fomentations 
and  poultices  should  be  applied,  and  the  pain  may 
to  some  extent  be  relieved  by  the  local  use  of  bella- 
donna. The  patient's  general  condition  will  require 
increased  care,  particularly  with  regard  to  nourish- 
ment, stimulants,  and  tonics.  As  soon  as  pus  has 
formed  it  should  be  evacuated.  In  doing  this  care 
must  be  taken  to  avoid  injury  to  the  facial  nerve, 
and  Hilton's  method  of  operating  may  be  advan- 
tageously employed. 

Tumours  of  the  Parotid  Gland.  —  These 
may  be  {a)  simple,  or  (/<)  malignant.  A  chronic 
enlargement  may  remain  for  some  time  after  an 
attack  of  Mumps  or  inflammatory  Parotitis. 

The  simple  parotid  tumours  frequently  originate 
in  the  superficial  parts  of  the  gland.  They  vary 
much  in  structure,  and  among  those  met  with  are 
cysts,  fibromata,  lipomata,  angeiofibromata,  angeio- 
lymphomata,  and  tumours  of  a  mixed  tvpe.  Car- 
tilaginous elements  are  sometimes  met  with  in  these 
growths,  probably  due  to  the  persistence  of  remnants 
of  the  embryonic  Meckel's  cartilage. 

Malignant  tumours  of  the  parotid  occur  in  the 
form  of  either  sarcoma  or  epithelioma.  A  correct 
and  early  diagnosis  is  of  importance,  and  as  the 
treatment  for  both  classes  of  tumour  can  only  be 
operative,  a  work  on  surgery  must  be  consulted. 

St.  Clair  Thomson. 


SALIVATION  (5a/?Va/'2(7;  (r<aAio-/i(is).— Synon.  : 
Ptyalism  ;  Fr.  Salivation  ;  Ger.  Speichelfiuss.— 
The  term  is  given  to  an  extraordinarily  profuse  flow 
of  saliva,  which  is  apt  to  occur  under  many  various- 
conditions.  Ptyalism  is  therefore  a  symptom  and 
cannot  be  regarded  as  a  distinct  affection,  but  it 
obtains  a  position  as  an  independent  disorder  in  the 
nomenclature  of  disease,  and  therefore  requires  a 
separate  notice. 

/Etiology. — The  causes  of  salivation  are  nume- 
rous. Mental  conditions  will  sometimes  produce 
an  increased  and  persistent  flow,  just  as  fear  will 
arrest  the  secretion.  Any  direct  irritation  of  the 
mouth  is  apt  to  be  associated  with  increased  flow  of 
saliva,  and  hence  it  is  met  with  ia  dentition,  aphtha, 
thrush,  the  various  forms  of  ulceration,  cancrum 
oris,  glossitis,  &c.  It  may  be  set  up  by  reflex  irri- 
tation in  neuralgia  and  gastric  affections,  and  is 
sometimes  one  of  the  most  persistent  complications 
of  pregnancy.  It  is  also  said  to  be  produced  by 
irritating  causes  in  the  liver,  spleen,  and  genital 
organs.  It  is  met  with  in  hydrophobia  and  small- 
pox. The  free  dribbling  of  saliva  is  a  striking  sym- 
ptom of  bulbar  paralysis,  but  it  is  not  settled 
whether  there  is  in  this  disease  actual  increase  of 
secretion  or  merely  an  escape  of  it  through  the  open 
lips.  This  dribbling  of  saliva — which  should  be 
distinguished  from  salivation — is  also  met  with  in 
double  facial  paralysis,  tonsillitis,  mumps,  typhus 
fever,  tabes  dorsalis,  and  in  the  insane.  Among 
the  drugs  which  give  rise  to  ptyalism  are  iodide  of 
potassium,  arsenic,  copper,  and  pilocarpine  ;  but  in 
actual  practice  all  these  various  etiological  factors 
are  rarely  met  with  in  comparison  with  the  fre- 
quency with  which  mercury  is  found  to  be  the 
cause.  Salivation  from  mercury  is  much  less  fre- 
quent than  formerly,  and  is  rare  in  an  acute  form. 
There  are  some  subjects  with  a  peculiar  idiosyncrasy 
for  this  drug,  in  whom  a  very  small  dose — I  gr.  of 
calomel,  or  even  less — will  produce  decided  saliva- 
tion. But  apart  from  such  cases  only  mild  degrees 
of  salivation  are  met  with  nowadays. 

Symptoms. — The  symjjtoms  of  salivation  are  evi- 
dent enough.  The  individual  complains  of  the  in- 
creased secretion  in  his  mouth,  interfering  possibly 
with  his  speaking,  swallowing,  and  even  sleeping. 
When  due  to  mercury  the  salivation  may  be  pre- 
ceded b\'  a  metallic  or  '  coppery  '  taste  in  the  mouth, 
tenderness  of  the  gums,  and  a  disagreeable  odour 
from  the  breath.  In  marked  cases  this  last  may 
be  horribly  foetid,  while  the  gums  become  spongy, 
bleed  readily,  and  recede  from  the  teeth,  which  are 
loosened  in  their  sockets.  The  tongue  is  large  and 
flabby,  the  patient  is  constipated,  and  emaciation 
ensues.  If  the  case  goes  still  further  there  is  ulcera- 
tion of  the  gums  and  mouth,  and  the  teeth  may  fall 
out.  While  these  symptoms  are  developing  the  in- 
crease in  the  secretion  of  saliva  has  become  so 
marked  that  it  pours  from  the  patient's  mouth  night 
and  day.  Tired  of  wiping  it  away,  he  may  place 
some  receptacle  beneath  his  mouth  into  which  he 
allows  it  to  dribble  during  the  day  ;  at  night  he 
has  to  protect  his  pillows  by  cloths  placed  below 
his  chin.  Instead  of  the  usual  i  to  2  quarts  per 
day,  the  quantity  secreted  in  twenty-four  hours  may 
amount  to  as  much  as  5  quarts.  The  specific 
gravity  generally  falls  from  1006  to  1002  or  looi. 
In  a  well-marked  case  the  condition  may  persist  for 
two  or  three  weeks. 

Treatment. — When  due  to  some  nervous  dis- 
order, the  increased  secretion  of  saliva  may  be 
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checked  by  lo-drop  doses  of  tincture  of  belladonna 
three  times  a  day,  or  by  the  administration  of  liquor 
atropina;  irif-s  with  liquor  strychnina;  in,iij-vj. 
With  careful  prophylactic  measures  salivation  from 
mercury  can  be  avoided  in  a  majority  of  cases,  and 
need  never  be  severe.  Before  starting  treatment  it 
is  well,  if  possible,  to  see  that  the  teeth  and  mouth 
are  rendered  as  clean  and  healthy  as  possible.  The 
dose  of  mercury  should  be  small  at  first,  and  the 
patient  frequently  observed  until  it  is  seen  how  he 
tolerates  it.  A  good  precaution  is  to  note  his 
weight  frequently  and  see  that  it  does  not  decline. 
Great  care  should  be  taken  of  the  mouth  and  teeth 
during  treatment,  and  if  there  is  any  dental  caries 
it  is  well  to  ]3rohibit  smoking  and  spirit-drinking. 
When  any  symptoms  of  salivation  appear,  the 
administration  of  mercury  should  be  discontinued  ; 
the  mouth  should  lie  frequently  washed  with  lotions 
of  chlorate  of  potassium,  alum,  myrrh,  i.S:c.  ;  and  the 
excretion  of  the  drug  from  the  system  may  be  pro- 
moted by  giving  iodide  of  potassium,  which  fortu- 
nately generally  benefits  the  condition  for  which  the 
mercury  was  Ijeing  administered.  If  due  to  iodide 
of  potassium  it  is  said  that  the  symptoms  are  re- 
lieved by  the  free  administration  of  bicarbonate  of 
sodium.  According  to  some  authorities  salivation 
may  be  avoided  if  small  doses  of  chlorate  of  potas- 
sium are  administered  along  with  the  mercury. 

St.  Ci-air  Thomson. 

SALSOMAGGIORI,  in  Italy.  ~-  Very  rich 
iodine-  and  bromine-waters.  This  resort  is  at  the 
foot  of  the  Apennines,  520  feet  above  the  sea- 
level.    S/',:  MiNF.RAT.  Waters. 

SALTATORY  SPASM.— A  nervous  affection, 
consisting  in  alternating  contractions  of  the  flexor 
and  extensor  muscles  of  the  legs  induced  by  the 
pressure  of  the  soles  of  the  feet  upon  the  ground, 
and  best  marked  therefore  in  the  standing  posture. 
Gradual  recovery  is  usual,  but  the  disease  is  some- 
times associated  with  permanent  lesions  of  the  spinal 
cord. 

SALZBRUNN,  in  German  Silesla.^Alkaline 
waters.    .Si-c-  Mineral  Waters. 

SALZKAMMERGUT,  In  Austria.— An  inlan  1 
bracing  suinmer  climate.  Sec  Climatk,  Treatment 
of  Disease  by  ;  and  Iscin,. 

SALZUNGEN,  in  Saxe-Meiningen.  —  Cold 
muriated  saline  waters.    See  Minicral  Waters. 

SAN  DIEGO.— A  health  resort  in  South  Cali- 
fornia, on  the  Pacific  Coast.  A  dry  bracing  climate, 
resembling  that  of  .Santa  Barbara,  free  from  fog, 
and  equable.  Mean  temperature  60°  F.  ;  the 
records  seldom  rise  to  So'^  or  sink  to  the  freezing- 
point.  Mean  daily  range  only  15°.  Average  rain- 
fall 10  inches.  Winds  principally  from  the  north- 
west. Well  suited  for  pulmonary  complaints.  Set' 
Climate,  Treatment  of  Disease  by. 

SAN  DOWN,  In  the  Isle  of  Wight.— Exposure 
S.E.  Mean  temperature  51  "4°.  An  open,  bright, 
bracing  health-resort,  with  good  sea-bathing.  See 
Climate,  Treatment  of  Disease  by  ;  and  Se,\-air 
and  Sea-baths. 

SAND-WORM.— A  term  sometimes  employed 
to  designate  the  sand-flea  or  jigger.    See  Chigoe. 


SANITARY  LAW.— The  first  laws  which  were 
passed  in  England  relating  to  sanitary  matters 
were  directed  successively  against  the  scourges 
plague,  small-pox,  and  cholera,  and  these  were 
placed  under  control  by  various  statutes  which  were 
passed  between  1603  and  the  commencement  of  the 
reign  of  Victoria. 

The  statute  of  I  Jac.  I.  c.  31  made  it  a  capital 
offence  for  any  person  having  an  infectious  sore 
upon  him  uncured  to  go  abroad  and  converse  in 
company,  after  being  commanded  by  the  proper 
authority  to  keep  his  house.  That  Act  was  repealed 
in  the  first  year  of  the  last  reign  (1837),  but  some 
statutes  relating  to  quarantine,  which  were  passed 
in  the  first  instance  for  the  purpose  of  dealing  with 
plague,  remain  in  force  to  the  present  day.  Small- 
pox was  not  the  subject  of  legislation  until  a  gene- 
ration after  the  discovery  of  vaccination,  and  the 
first  Act  dealing  with  it  was  passed  in  1840  {see 
Vaccination).  Cholera  became  the  subject  of 
legislation  in  1832,  after  the  serious  visitation  with 
which  the  country  had  then  been  afflicted.  By  the 
law  that  was  then  passed  the  Privy  Council  were  em- 
powered to  issue  such  orders  as  appeared  expedient 
for  the  purpose  of  preventing  the  spread  of  the 
epidemic,  for  securing  the  proper  burial  of  the 
dead,  and  for  relieving  the  necessities  of  persons 
suffering  from  the  malady.  Apart  from  epidemic 
disease,  the  Legislature  was  slow  to  deal  with  sani- 
tary precautions,  and  it  was  left  to  private  persons 
to  vindicate  the  public  right  to  have  nuisances 
abated  by  the  enforcement  of  the  common  law. 
This  procedure  was  tedious,  costly,  and  uncertain, 
and  hence,  in  boroughs  and  populous  towns,  special 
local  statutory  powers  were  frequently  obtained. 

Boards  of  commissioners  for  the  paving,  improve- 
ment, lighting,  and  watching  of  towns  were  formed 
for  many  places  undert  he  sanction  of  Parliament, 
and  these  bodies,  together  with  the  reformed  muni- 
cipalities created  by  the  Municipal  Corporations 
Act  of  1835,  formed  the  nucleus  around  which 
developed  the  local  governing  bodies  as  we  know 
them  to-day.  The  first  conception  of  a  local 
authority  was  that  of  a  body  whose  existence,  ex- 
cept in  the  case  of  a  corporation  created  by  charter, 
could  only  be  brought  about  by  the  direct  sanction 
of  Parliament  given  by  way  of  a  local  Act.  This 
procedure,  though  at  first  cumbersome,  was,  under 
the  Ministry  of  Sir  Robert  Peel,  greatly  simplified 
by  the  passing  of  what  have  been  long  known  as 
the  Model  Clauses  Acts.  The  effect  of  this  im- 
provement was  to  enable  comparatively  short 
local  Acts  to  be  passed,  and  to  incorporate  by  mere 
reference  a  large  number  of  useful  provisions  relat- 
ing to  various  matters  of  sanitary  and  other  local 
administration.  Owing,  however,  to  the  costliness 
of  obtaining  parliamentary  sanction  to  local  bills, 
there  was  a  growing  demand  for  some  simpler 
method  of  creating  a  local  governing  body  in  a 
town  of  sufircient  importance  to  require  one  ;  and 
the  sanitary  commissioners  who  had  been  examin- 
ing the  condition  of  the  country  having  reported  as 
to  the  great  need  for  the  establishment  of  a  general 
scheme  of  local  government  for  towns  and  populous 
districts,  the  attention  of  Parliament  was  at  length 
seriously  directed  to  the  matter.  After  two  unsuc- 
cessful attempts  the  Public  Health  Act  of  1S48  was 
passed.  By  this  epoch-marking  statute  a  general 
board  of  health  was  established  and  power  was 
given  to  it  to  cause  the  Act  to  be  applied  to  any 
place  having  a  known  and  defined  boundary.  These 
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provisions  were  taken  advantage  of  freely,  and  the 
regulation  of  such  matters  as  the  laying  out  and 
sewerage  of  streets,  the  construction  and  drainage 
of  houses,  the  provision  of  a  water-supply  to  towns, 
and  the  removal  of  nuisances,  were  put  within  the 
easy  reach  of  towns  that  had  previously  been  sub- 
ject to  no  control  whatever.  Ten  years  later  this 
Act  was  amended  and  replaced  by  the  Local 
Government  Act,  1858,  which  Act  remained  in 
force  till  1875,  and  under  it  about  eight  hundred 
local  boards  were  formed  up  to  1872.  As  a  result 
of  the  report  of  the  Sanitary  Commission  of  1S69, 
the  scheme  of  local  government  was  carried  still 
further  by  the  passing  of  the  Public  Health  Act, 
1872,  under  which  the  whole  country  was  divided 
into  urban  and  rural  sanitar}'  districts,  and  the 
Sanitary  Acts  applied  to  the  entire  country.  And 
v/hen  the  Public  Health  Act,  1875,  which  repealed 
and  consolidated  all  the  previous  statutes  outside 
the  metropolis  that  related  to  sanitary  law,  was 
passed,  this  arrangement  was  not  disturbed,  and  it 
now  forms  the  basis  of  local  government  as  settled 
by  the  Local  Government  Act,  1894.  In  1901 
there  were  in  existence  1,150  urban  authorities  and 
676  rural  authorities,  and  under  the  Act  mentioned 
these  bodies  are  continued  in  force,  under  the  de- 
scription of  urban  district  councils  and  rural  dis- 
trict councils,  for  urban  districts  and  rural  districts 
respectively.  Of  the  urban  districts,  64  were  county 
boroughs,  244  were  non-county  boroughs,  and  the 
rest  were  urban  districts. 

In  addition  to  these  bodies,  every  rural  parish 
having  a  population  of  three  hundred  or  upwards 
has  a  parish  council ;  and  such  rural  parishes  as 
have  a  population  of  one  hundred  or  upwards  are 
enabled  to  have  a  parish  council  if  they  so  resolve, 
and  provision  is  made  to  form  or  dissolve  a  parish 
council  if  the  population  changes.  Some  parishes 
may  by  order  of  the  county  council  be  grouped 
under  a  common  parish  council.  In  addition  to 
these  bodies,  there  is  in  rural  districts  the  parish 
meeting  for  every  '  rural  parish  '  in  such  district. 
This  consists  of  the  persons  known  as  the  parochial 
electors — that  is,  the  persons  who  are  registered  on 
the  parliamentary  and  local  government  register  of 
electors — for  the  parish.  Taking  them  in  order  of 
importance,  there  are  the  following  local  governing 
bodies  :  (l)  Councils  for  counties  ;  (2)  Councils  for 
municipal  boroughs  ;  (3)  Councils  for  urban  dis- 
tricts which  are  not  boroughs  ;  and  (4)  Councils  for 
rural  districts.  For  the  purposes  of  sanitary  ad- 
ministration the  urban  and  rural  district  councils 
are  the  most  important  bodies,  and  the  jurisdiction 
of  the  county  councils  over  them  is  very  limited. 
In  some  cases,  such  as  the  provision  of  sewerage 
and  water-supply,  a  parish  council  has  the  right  to 
complain  to  the  county  council  that  the  rural  dis- 
trict council  is  in  default,  and  the  county  council 
can  thereupon  supersede  that  body.  In  the  case 
of  urban  district  councils  in  default  an  appeal  lies  to 
the  Local  Government  Board. 

It  is  unnecessary  here  to  set  forth  the  mode  of 
election  and  qualifications  of  councillors  or  the  de- 
tails of  the  constitution  of  the  councils  ;  but  it  may 
be  stated  in  general  terms  that  the  councils  consist  of 
members  who  are  called  councillors,  and  who  are 
elected  by  the  registered  electors,  with  the  addition, 
in  the  case  of  municipal  corporations  and  county 
councils,  of  aldermen  who  are  elected  by  the 
councillors.  The  constitution  of  county  councils  is 
determined  by  the  Local  Government  Act,  1888  ;  of 


municipal  corporations  by  the  Municipal  Corpora- 
tions Act,  1882;  and  of  urban  and  rural  district 
councils  by  the  Local  Government  Act,  1894. 

It  will  now  be  necessary  to  describe  in  detail 
the  powers  of  the  local  authorities,  and  the  rights 
and  liabilities  of  individuals  in  England  and 
Wales,  with  special  reference  to  sanitary  matters 
only. 

Powers  of  Local  Authorities. — A.  County 
Councils. — By  the  Local  Government  Act,  1888 
(section  17),  it  is  provided  that  a  county  council 
may  appoint  one  or  more  medical  officers  of  health, 
and  may  make  arrangements  for  rendering  the 
services  of  any  such  officer  regularly  available  in 
the  district  of  any  district  council  ;  and  section  19 
further  provides  that  if  it  appears  to  a  county  coun- 
cil from  the  report  of  the  medical  officer  of  health 
of  any  district  that  the  Public  Health  Act,  1875, 
has  not  been  properly  put  in  force  within  the  dis- 
trict to  which  the  report  relates,  or  that  any  other 
matter  affecting  the  public  health  of  the  district  re- 
quires to  be  remedied,  the  council  may  cause  a  re- 
presentation to  be  made  to  the  Local  Government 
Board  on  the  matter.  Such  a  representation  would 
enable  that  Board  to  put  in  force  the  powers  con- 
ferred upon  them  by  section  299  of  the  Public 
Health  Act,  1875.  Under  that  section  they  may 
issue  an  order  limiting  the  time  for  the  local 
authority  to  perform  its  duty  ;  and  if  such  duty  is 
not  performed  by  the  time  so  limited,  the  order 
may  be  enforced  by  writ  of  /nandanuis,  or  the 
Board  may  appoint  some  person  to  perform  such 
duty. 

B.  Urban  and  Rural  District  Couttcih. — It 
is  declared  by  section  7  of  the  Housing  of  the 
Working  Classes  Act,  1885,  to  be  the  duty  of  every 
local  authority  entrusted  with  the  execution  of  laws 
relating  to  public  health  and  local  government  to 
put  in  force  from  time  to  time,  as  occasion  may 
arise,  the  powers  with  which  they  are  invested,  so 
as  to  secure  the  proper  sanitary  condition  of  all 
premises.  These  and  other  powers  possessed  by 
urban  authorities  under  the  sanitarj'  laws  will  now 
be  explained.  They  may  be  roughly  divided  into 
powers  (i)  which  relate  to  the  improvement  of  the 
general  sanitary  condition  of  the  district  viewed  in 
its  physical  aspects  ;  (2)  which  relate  to  the  main- 
tenance of  dwellings  and  their  surroundings,  as  well 
as  factories  and  workshops,  in  a  proper  sanitary  con- 
dition. It  must  be  borne  in  mind  that  the  powers 
here  described  are  those  exercisable  by  urban 
authorities,  and  that  the  powers  of  rural  authorities, 
though  capable  of  being  extended,  as  occasion 
arises,  by  means  of  orders  issued  by  the  Local 
Government  Board,  are  under  the  Public  Health 
Acts  limited  to  certain  matters  only. 

I.  Poivers  which  relate  to  the  improvement  of  tlie 
general  sanitary  condition  of  the  district. 

Sewerage. — Foremost  under  this  heading  comes 
the  provision  of  sewers,  and  these  the  local  au- 
thority is  required  to  make  so  far  as  may  be  neces- 
sary for  effectually  draining  their  district.  Thus  the 
surface-water  and  the  sewage  will  be  carried  off, 
but  it  must  not  be  discharged  into  any  stream  until 
it  has  been  purified.  Sewage  may  be  disposed  of 
or  dealt  with  by  any  suitable  method,  and  sewage- 
works  can  be  provided  for  the  purpose,  either  in 
or  out  of  the  district  of  the  iocal  authority.  One 
local  authority  may  agree  for  the  communication  of 
their  sewers  with  those  of  another  in  an  adjoining 
district. 
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Water-Supply. — A  local  authoiity  may  pro- 
vide their  district  or  any  part  of  it  with  a  supply  of 
water  proper  and  sufficient  for  public  and  private 
purposes,  and  may  (i)  construct  and  maintain 
waterworks,  dig  wells,  and  do  any  other  necessary 
acts  :  (2)  take  on  lease  or  hire  any  waterworks, 
and  (with  the  sanction  of  the  Local  Government 
Board)  purchase  any  waterworks,  or  any  water  or 
any  right  to  take  or  convey  water,  either  within  or 
without  their  district,  and  an}'  rights,  powers,  and 
privileges  of  any  water-company  ;  and  (3)  contract 
with  any  person  for  a  supply  of  water. 

Before  commencing  to  construct  waterworks 
within  the  limits  of  supply  of  any  water-company 
empowered  by  Act  of  Parliament  or  any  order  con- 
firmed by  Parliament  to  supply  water,  the  local 
luthority  must  give  written  notice  to  every  water- 
:ompany  within  whose  limits  of  supply  the  local 
luthority  are  desirous  of  supplying  water,  stating 
;hj  purposes  for  which  and  (as  far  as  may  be  prac- 
icable)  the  extent  to  which  water  is  required  by 
:he  local  authority. 

It  is  not  lawful  for  the  local  authority  to  con- 
struct any  waterworks  within  such  limits  if  and  so 
long  as  any  such  company  are  able  and  willing  to 
supply  water  proper  and  sufficient  for  all  reasonable 
purposes  for  which  it  is  required  by  the  local  au- 
:hority  ;  and  any  difference  as  to  whether  the  water 
ivhich  any  such  company  are  able  and  willing  to  lay 
jn  is  proper  and  sufficient  for  the  purposes  for 
ivhich  it  is  required,  or  whether  the  purposes  for 
which  it  is  required  are  reasonable,  or  as  to  the 
:harges,  must  be  settled  by  arbitration. 

The  provisions  of  the  Waterworks  Clauses  Acts 
with  regard  to  communication-pipes,  the  waste  or 
misuse  of  water,  the  fouling  of  water,  and  the  pay- 
ment and  recovery  of  water-rates,  are  incorporated 
with  the  Public  Health  Act,  1S75,  and  in  this  way 
local  authorities  are  enabled  to  take  advantage  of 
;he  powers  which  are  generally  conferred  on  water- 
:ompanies  for  carrying  out  the  supply  of  water  to 
my  district. 

Pollution  of  Rivers. -;-Any  local  authority, 
with  the  sanction  of  the  Attorney-General,  may, 
either  in  their  own  name  or  in  the  name  of  any 
3ther  person,  with  the  consent  of  such  person,  take 
proceedings  under  the  Public  Health  Act  for  the 
purpcjse  of  protecting  any  watercourse  within  their 
lurisdiction  from  pollutions  arising  from  sewage 
sither  within  or  without  their  district.  Besides 
;hese  powers,  the  Rivers  Pollution  Prevention  Acts 
require  local  authorities  to  enforce  a  number  of 
penal  provisions  which  are  designed  to  prevent  the 
fouling  of  streams  by  solid  matters,  by  sewage,  or 
by  manufacturing  or  mining  refuse. 

Polluted  W'elis.  —  Under  the  Public  Health 
Act,  1875,  it  is  provided  that,  on  the  representation 
of  any  person  to  any  local  authority  that  within 
their  district  the  water  in  any  well,  tank,  or  cistern, 
public  or  private,  or  supplied  from  any  public  pump, 
and  used  or  likely  to  be  used  by  man  for  drinking  or 
domestic  purposes,  or  for  manufacturing  drinks  for 
the  use  of  man,  is  so  polluted  as  to  be  injurious  to 
health,  such  authority  may  apply  to  a  court  of 
summary  jurisdiction  for  an  order  to  remedy  the 
same  ;  and  thereupon  such  court  shall  summon  the 
owner  or  occupier  of  the  premises  to  which  the 
well,  tank,  or  cistern  belongs  if  it  be  private,  and 
in  the  case  of  a  public  well,  tank,  cistern,  or  pump, 
any  person  alleged  in  the  application  to  be  inte- 
rested in  the  same,  and  may  either  dismiss  the 


application,  or  may  make  an  order  directing  the 
well,  tank,  cistern,  or  pump  to  be  permanently  or 
temporarily  closed,  or  the  water  to  be  used  for  cer- 
tain purposes  only,  or  such  other  order  as  may 
appear  to  them  to  be  requisite  to  prevent  injury  to 
the  health  of  persons  drinking  the  water.  The 
court  may,  if  ihey  see  fit,  cause  the  water  com- 
plained of  to  be  analysed  at  the  cost  of  the  local 
authority  applying  to  them  under  this  section. 

Streets. — All  streets  which  are  highways  repair- 
able at  the  expense  of  the  inhabitants,  and  the 
pavements,  stones,  and  other  materials  provided 
for  the  purposes  of  the  highways  by  any  surveyor 
of  highways,  belong  to  the  local  authority,  and  are 
under  their  management  and  control.  They  must 
level,  pave,  flag,  channel,  alter,  and  repair  the 
streets  as  occasion  may  require,  and  may  raise, 
lower,  or  alter  the  soil,  and  may  place  and  keep  in 
repair  fences  and  posts  for  the  safety  of  foot-pas- 
sengers. They  may  regulate  the  line  of  buildings 
in  streets  by  reference  to  existing  buildings,  but 
they  cannot  prescribe  a  building-line.  They  may 
make  by-laws  as  to  the  width  and  construction  of 
new  streets.  The  local  authority  can  undertake  or 
contract  for  the  proper  cleansing  of  streets,  the 
removal  of  house-refuse  from  premises,  and  the 
cleansing  of  earth-closets,  privies,  ashpits,  and 
cesspools,  and  may  by  public  notice  require  the 
periodical  removal  of  manure  or  other  refuse-matter 
from  stables  or  other  premises. 

Cemeteries.— Under  the  I'ublic  Health  (Inter- 
ments) Act,  1879,  a  local  authority  may  provide  a 
cemetery,  and  the  provisions  of  the  Cemeteries 
Clauses  Act,  1847,  are  made  applicable.  Where 
the  Burial  Acts  are  in  force,  burial  grounds  may  be 
provided  by  the  local  authorities  who  exercise  the 
functions  of  a  burial  board,  or  by  a  specially  ap- 
pointed burial  board  itself.  The  control  of  burial 
boards  was  formerly  vested  in  the  Home  Secre- 
tary, but  it  has  now  been  transferred  to  the  Local 
Government  Board  under  the  Burials  Act,  1900. 

Pleasure-Grounds.  —  An  important  power, 
the  exercise  of  which  must  have  a  very  important 
bearing  on  the  general  well-being  of  our  towns,  is 
that  which  enaljles  a  local  authority  to  provide 
pleasure-grounds  for  its  district.  A  local  authority 
can  provide  and  maintain  public  walks  and  plea- 
sure-grounds and  other  open  spaces  by  the 
exercise  of  the  powers  conferred  by  the  Public 
Health  Acts  and  the  Open  Spaces  Acts. 

2.  PoiL'ers  which  relate  to  the  ntainteuance  of 
divcllings  and  their  sitri  piuidiugs,  as  zvcll  a.t  fac- 
tories and  workshops,  in  a  propo-  sanitary  con- 
dition. 

Construction  of  Buildings. — The  I'ublic 
Health  Acts  contain  many  important  provisions 
relating  to  the  sanitary  condition  of  dwelling- 
houses,  but  the  most  important  are  those  which 
authorise  the  making  of  by-laws  for  regulating  the 
erection  of  new  buildings,  as  defects  may  lie  pre- 
vented at  the  outset  that  could  not  be  remedied 
at  a  later  stage.  This  power  of  making  by-laws 
enables  the  local  authority  to  require  plans  of 
every  new  building  :  to  regulate  the  thickness  of 
walls,  and  the  provision  of  damp-proof  courses  ;  to 
require  the  site  under  the  floors  to  be  covered  with 
concrete  ;  to  regulate  the  height  of  rooms  ;  to  pre- 
scribe definite  areas  of  open  space  in  front  and  rear 
so  as  to  secure  a  free  circulation  of  air  ;  to  require 
that  drains  shall  be  properly  laid  and  ventilated  ;  to 
regulate  the  mode  of  construction  of  water-closets, 
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privies,  ashpits,  and  cesspools,  and  their  distance 
from  dweUings  and  sources  of  water-supply,  as  well 
as  many  other  matters.  The  powers  are  contained 
in  section  157  of  the  Act  of  1875,  as  amended  by 
section  23  of  the  Act  of  1890,  which  latter  Act  is 
only  in  force  in  the  districts  which  adopt  it.  These 
sections  are  as  follows  :  The  Public  Health  Act, 
1875,  section  157,  provides,  as  regards  buildings, 
that  every  urban  authority  may  make  by-laws  with 
respect  to  the  following  matters — that  is  to  say  : 
With  respect  to  the  structure  of  walls,  foundations, 
roofs,  and  chimneys  of  new  buildings,  for  securing 
stability  and  the  prevention  of  fires,  and  for  pur- 
poses of  health  ;  With  respect  to  the  sufficiency  of 
the  space  about  buildipgs,  to  secure  a  free  circula- 
tion of  air,  and  with  respect  to  the  ventilation  of 
buildings  ;  With  respect  to  the  drainage  of  build- 
ings, to  water-closets,  earth-closets,  privies,  ashpits, 
and  cesspools  in  connection  with  buildings,  and  to 
the  closing  of  buildings  or  parts  of  buildings  unfit 
for  human  habitation,  and  to  prohibition  of  their 
use  for  such  habitation. 

And  the  Public  Health  Acts  (Amendment)  Act, 
1890,  section  23,  provides  that  the  above-cited 
section  shall  be  extended  so  as  to  empower  every 
urban  authority  to  make  by-laws  with  respect  to  the 
following  matters — that  is  to  say  :  The  keeping 
water-closets  supplied  with  sufficient  water  for 
flushing  ;  the  structure  of  floors,  hearths,  and  stair- 
cases, and  the  height  of  rooms  intended  to  be  used 
for  human  habitation  ;  and  the  paving  of  yards  and 
open  spaces  in  connection  with  dwelling-houses. 

By  section  23  of  the  Act  of  1890,  it  is  further 
provided  as  follows  :  '  Every  local  authority  may 
make  by-laws  to  prevent  buildings  which  have  been 
erected  in  accordance  with  by-laws  made  under  the 
Public  Health  Acts  from  being  altered  in  such  a 
way  that  if  at  first  so  constructed  they  would  have 
contravened  the  by-laws.'  All  by-laws  made  under 
these  enactments  require  to  be  confirmed  by  the 
Local  Government  Board,  but  before  such  confir- 
mation can  be  obtained  notice  of  intention  to  apply 
for  confirmation  must  be  given,  in  one  or  more  of 
the  local  newspapers  circulated  within  the  district 
to  which  the  by-laws  relate,  one  month  at  least 
before  the  making  of  the  application  ;  and  for  one 
month  at  least  before  the  application,  a  copy  of  the 
proposed  by-laws  must  be  kept  at  the  office  of  the 
sanitary  authority,  and  must  be  open  during  office 
hours  thereat  for  the  inspection  of  the  ratepayers  of 
the  district  to  which  the  by-laws  relate,  without  fee 
or  reward.  When  such  by-laws  have  been  made, 
it  is  the  duty  of  the  local  authority  to  enforce 
them  against  every  one  with  impartiality.  The 
Local  Government  Board  have  issued  separate 
model  codes  of  by-laws  for  urban  and  rural  dis- 
tricts. 

Drainage. — It  is  not  lawful  in  any  urban  dis- 
trict newly  to  erect  any  house  or  to  rebuild  any 
house  which  has  been  pulled  down  to  or  below  the 
ground  floor,  or  to  occupy  any  house  so  newly 
erected  or  rebuilt,  unless  and  until  a  covered  drain 
or  drains  be  constructed,  of  such  size  and  materials, 
and  at  such  level,  and  with  such  fall  as,  on  the  re- 
port of  the  surveyor,  may  appear  to  the  urban 
authority  to  be  necessary  for  the  effectual  drainage 
of  such  house  ;  and  the  drain  or  drains  so  to  be  con- 
structed must  empty  into  a  sewer  which  the  urban 
authority  are  entitled  to  use,  and  which  is  within 
one  hundred  feet  of  some  part  of  the  site  of  the 
house  to  be  built  or  rebuilt  ;  but  if  no  such  means 


of  drainage  are  within  that  distance,  then  into  such 
covered  cesspool  or  other  place,  not  being  under 
an}'  house,  as  the  urban  authority  direct. 

Cleansing. — W'here,  on  the  certificate  of  the 
medical  officer  of  health  or  of  any  two  medical 
practitioners,  it  appears  to  any  local  authority 
that  any  house  or  part  thereof  is  in  such  a  filthy 
or  unwholesome  condition  that  the  health  of 
any  person  is  aff'ected  or  endangered  thereby,  or 
that  the  whitewashing,  cleansing,  or  purifying  of 
any  house  or  part  thereof  would  tend  to  prevent 
or  check  infectious  disease,  the  local  authority  are 
required  to  give  notice  in  writing  to  the  owner  or 
occupier  of  such  house  or  part  thereof  to  whitewash, 
cleanse,  or  purify  the  same,  as  the  case  may  re- 
quire. 

Water-Supply. — Where,  on  the  report  of  the 
surveyor  of  a  local  authority,  it  appears  to  such 
authority  that  any  house  within  their  district  is 
without  a  proper  supply  of  water,  and  that  such  a 
supply  of  water  can  be  furnished  thereto  at  a  cost 
not  exceeding  the  water-rate  authorised  by  any 
local  Act  in  force  within  the  district,  or  where 
there  is  not  any  local  Act  so  in  force,  at  a  cost  not 
exceeding  twopence  a  week,  or  at  such  other  cost 
as  the  Local  Government  Board  may,  on  the 
application  of  the  local  authority,  determine  under 
all  the  circumstances  of  the  case  to  be  reasonable, 
the  local  authority  may  give  notice  in  writing  to 
the  owner,  requiring  him,  within  a  time  therein 
specified,  to  obtain  such  supply,  and  to  do  all  such 
works  as  may  be  necessary  for  that  purpose.  If 
such  notice  is  not  complied  with  within  the  time 
specified,  the  local  authority  may,  if  they  think  fit, 
do  such  works  and  obtain  such  supply,  and  for  that 
purpose  may  enter  into  any  contract  with  any  water- 
company  supplying  water  within  their  district ;  and 
water-rates  may  be  made  and  levied  on  the  pre- 
mises by  the  authority  or  company  which  furnishes 
the  supply,  and  may  be  recovered  as  if  the  owner 
or  occupier  of  the  premises  had  demanded  a  supply 
of  water  and  were  willing  to  pay  water-rates  for 
the  same. 

Particular  Classes  of  Dwellings. — In  regard 
to  particular  classes  of  dwellings,  there  are  special 
provisions  in  the  Public  Health  Acts.  Such  pro- 
visions relate  to  cellar-dwellings,  common  lodging- 
houses,  and  houses  let  in  lodgings  or  occupied  by 
members  of  more  than  one  family.  As  to  the  first, 
it  is  provided  that  it  shall  not  be  lawful  to  let  or 
occupy  or  suffer  to  be  occupied  separately  as  a 
dwelling  any  cellar  (including  for  the  purposes  of 
the  Act  in  that  expression  any  vault  or  underground 
room)  built  [or  rebuilt  after  the  passing  of  the  Act 
(viz.  August  II,  1875),  Of  "hich  was  not  lawfully 
so  let  or  occupied  at  the  time  of  the  passing  of  the 
Act.  But  cellar-dwellings  which  were  then  in  actual 
occupation  are  allowed  to  be  used  subject  to  certain 
limitations  as  to  height  and  situation. 

A  person  may  not  keep  a  common  lodging-house 
or  receive  a  lodger  therein  unless  the  house  is  regis- 
tered in  accordance  with  the  provisions  of  the  Act. 
nor  unless  his  name  as  the  keeper  thereof  is  entered 
in  the  register  kept  under  the  Act ;  but  when  the 
person  so  registered  dies,  his  widow  or  any  member 
of  his  family  may  keep  the  house  as  a  common 
lodging-house  for  not  more  than  four  weeks  after 
his  death  without  being  registered  as  the  keeper 
thereof. 

A  house  may  not  be  registered  as  a  common 
lodging-house  until  it  has  been  inspected  and  ap- 
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proved  for  the  purpose  by  some  officer  of  the  local 
authority  ;  and  the  local  authority  may  refuse  to 
register  as  the  keeper  of  a  common  lodging-house 
a  person  who  does  not  produce  to  the  local  authority 

I  certificate  of  character,  in  such  form  as  the  local 
a-uthority  direct,  signed  by  three  inhabitant  house- 
holders of  the  parish,  respectively  rated  to  the  relief 
jf  the  poor  of  the  parish  within  which  the  lodging- 
house  is  situate  for  property  of  the  yearly  rateable 
»alue  of  six  pounds  or  upwards. 

The  most  effective  control  that  can  be  exercised 
3ver  common  lodging-houses  is  that  obtained  by 
neans  of  by-laws  which  every  local  authority  is 
■equired  to  make  :  (I)  for  fixing  and  from  time  to 
ime  varying  the  number  of  lodgers  who  may  be 
eceived  into  a  common  lodging-house,  and  for  the 
leparation  of  the  sexes  therein  ;  and  (2)  for  pro- 
noting  cleanliness  and  ventilation  in  such  houses  ; 
ind  (3)  for  the  giving  of  notices  and  the  taking 
jrecautions  in  the  case  of  any  infectious  disease  ; 
,nd  (4)  generally  for  the  well  ordering  of  such 
louses. 

As  regards  houses  let  in  lodgings  which  are  not 
ommon  lodging-houses,  but  are  commonly  known 
5  lodging-houses  or  tenement-houses,  the  only 
pecial  control  that  can  be  exercised  is  bv  means  of 
ly-laws  under  section  90  of  the  Public  Health  Act, 
875.  This  section  is  put  in  force  in  the  district 
f  every  local  authority  by  section  8  of  the  Housing 
f  the  Working  Classes  Act,  1885,  and  its  pro- 
isions  are  very  much  the  same  as  those  of  the 
action  relating  to  by-laws  for  common  lodging- 
ouses. 

Conditions  to  be  Implied  on  Letting 
louses  for  the  Working  Classes. — It  is  pro- 
ided  by  section  12  of  the  Housing  of  the  Working 
'lasses  Act,  1S85,  that  in  any  contract  for  letting 

II  habitation  by  persons  of  the  working  classes  a 
ouse  or  part  of  a  house,  there  shall  be  implied  a 
andition  that  the  house  is  at  the  commencement 
f  the  holding  in  all  respects  reasonably  fit  for 
uman  habitation.  The  expression  '  letting  for 
abitation  by  persons  of  the  working  classes'  means 
le  letting  for  habitation  of  a  house  or  part  of  a 
ouse  at  a  rent  not  exceeding  in  England  the  sum 
amed  as  the  limit  for  the  composition  of  rates  by 
;ction  3  of  the  Poor  Rate  Assessment  and  CoUec- 
on  Act,  1869. 

Nuisances. — Coming  now  to  general  nuisances, 
e  find  that  section  91  of  the  I^iblic  Health  Act, 
S75,  as  amended  by  section  9  of  the  Housing  of 
le  Working  Classes  Act,  1S85,  and  by  the  Factory 
nd  Workshops  Acts,  1878  to  1901,  sets  out  a 
3mprehensive  list  of  nuisances  which  are  capable 
f  being  abated,  and  for  the  abatement  of  which 
le  local  authority  is  empowered  to  serve  notices, 
[id  on  the  non-compliance  with  the  terms  thereof 
)  apply  to  a  court  of  summary  jurisdiction  for  an 
rder  requiring  the  abatement  of  the  nuisance,  or 
rohibiting  its  recurrence,  and  directing  the  execu- 
on  of  any  works  necessary  to  secure  that  end. 
'he  nuisances  which  are  liable  to  be  dealt  with  in 
lis  way  are  set  out  as  follows  :  — 

(1)  Any  premises  (including  a  tent,  van,  shed,  or 
milar  structure  used  for  human  habitation)  in  such 
state  as  to  be  a  nuisance  or  injurious  to  health. 

(2)  Any  pool,  ditch,  gutter,  watercourse,  privy, 
rinal,  cesspool,  drain,  or  ashpit,  so  foul  or  in  such 
state  as  to  be  a  nuisance  or  injurious  to  health. 

(3)  Any  animal  so  kept  as  to  be  a  nuisance  or 
ijurious  to  health. 


(4)  Any  accumulation  or  deposit  which  is  a  nui- 
sance or  injurious  to  health. 

(5)  Any  house  or  part  of  a  house  or  a  tent,  van, 
shed,  or  similar  structure  used  for  human  habita- 
tion, so  overcrowded  as  to  be  dangerous  or  injurious 
to  the  health  of  the  inmates,  whether  or  not  mem- 
bers of  the  same  family. 

(6)  Any  factory,  workshop,  or  workplace  not 
kept  in  a  cleanly  state,  or  not  ventilated  in  such  a 
manner  as  to  render  harmless  as  far  as  practicable 
any  gases,  vapours,  dust,  or  other  impurities 
generated  in  the  course  of  the  work  carried  on 
therein  that  are  a  nuisance  or  injurious  to  health, 
or  so  overcrowded  while  work  is  carried  on  as  to 
be  dangerous  or  injurious  to  the  health  of  those 
employed  therein. 

(7)  Any  fireplace  or  furnace  which  does  not  as 
far  as  practicable  consume  the  smoke  arising  from 
the  combustible  used  therein,  and  which  is  used  for 
working  engines  by  steam,  or  in  any  mill,  factory, 
dyehouse,  brewery,  bakehouse,  or  gaswork,  or  in 
any  manufacturing  or  trade  process  whatsoever  ; 
and 

Any  chimney  (not  being  the  chimney  of  a  private 
dwelling-house)  sending  forth  black  smoke  in  such 
quantity  as  to  be  a  nuisance. 

Since  the  Factory  and  Workshops  Act,  1891,  the 
duty  of  enforcing  the  sanitary  provisions  of  the  law 
in  the  case  of  all  factories  and  workshops  is  vested 
in  local  authorities,  and  the  powers  are  extended 
under  the  Factory  and  Workshops  Act,  1901. 

The  local  authority,  or  any  of  their  officers,  must 
be  admitted  into  any  premises  for  the  purpose  of 
examining  as  to  the  existence  of  any  nuisance 
thereon,  or  of  enforcing  the  provisions  of  any  Act 
in  force  within  the  district  requiring  fireplaces  and 
furnaces  to  consume  their  own  smoke,  at  any  time 
between  the  hours  of  nine  in  the  forenoon  and  six 
in  the  afternoon  ;  or  in  the  case  of  a  nuisance 
arising  in  respect  of  any  business,  then  at  any  hour 
when  such  business  is  in  progress  or  is  usually  carried 
on.  In  the  case  of  tents,  vans,  sheds,  and  similar 
structures,  entry  can  only  be  demanded  between  si.x 
o'clock  in  the  morning  and  the  succeeding  nine 
o'clock  in  the  evening. 

Where  under  the  Act  a  nuisance  has  been  ascer- 
tained to  exist,  or  an  order  of  abatement  or  prohibi- 
tion has  been  made,  the  local  authority  or  any  of 
their  officers  must  be  admitted  from  time  to  time 
into  the  premises  between  the  hours  aforesaid  until 
the  nuisance  is  abated,  or  the  works  ordered  to  be 
done  are  completed,  as  the  case  may  be. 

If  admission  to  premises  for  any  of  these  pur- 
poses is  refused,  any  justice  on  complaint  thereof 
on  oath  by  any  officer  of  the  local  authority  may, 
by  order  under  his  hand,  require  the  person  having 
custody  of  the  premises  to  admit  the  local  authority, 
or  their  officer,  into  the  premises  during  the  hours 
aforesaid,  and  if  no  person  having  custody  of  the 
premises  can  be  found,  the  justice  shall,  on  oath 
made  before  him  of  that  fact,  by  order  under  his 
hand,  authorise  the  local  authority,  or  any  of  their 
officers,  to  enter  such  premises  during  the  hours 
aforesaid. 

Any  order  made  by  a  justice  for  admission  of  the 
local  authority,  or  any  of  their  officers,  on  premises 
will  continue  in  force  until  the  nuisance  has  been 
abated,  or  the  work  for  which  the  entry  was  neces- 
sary has  been  done. 

Where  an  order  of  abatement  or  prohibition  has 
not  been  complied  with,  or  has  been  infringed,  the 
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local  authoiity,  or  any  of  their  officers,  are  entitled 
to  be  admitted  from  time  to  time  at  all  reasonable 
hours,  or  at  all  hours  during  which  business  is  in 
progress  or  is  usually  carried  on,  into  the  premises 
where  the  nuisance  exists,  in  order  to  abate  the 
same. 

It  is  the  duty  of  every  local  authority  to  cause  to 
be  made  from  time  to  time  an  inspection  of  their 
district,  with  a  view  to  ascertain  what  nuisances 
exist  calling  for  abatement  under  the  powers  of  the 
Public  Health  Act,  and  to  enforce  the  provisions  of 
the  Act  in  order  to  abate  the  same  ;  also  to  enforce 
the  provisions  of  any  Act  in  force  within  their  dis- 
trict requiring  fireplaces  and  furnaces  to  consume 
their  own  smoke. 

In  addition  to  the  above  offences,  which  are 
described  in  the  Public  Health  Act,  1875,  as 
nuisances  in  every  district,  whether  urban  or  rural, 
there  is  a  section  (s.  47)  which  is  specially  applicable 
to  urban  districts.  It  provides  that  every  person 
who  in  an  urban  district  (l)  keeps  any  swine  or 
pigsty  in  any  dwelling-house,  or  so  as  to  be  a 
nuisance  to  any  person  ;  or  (2)  suffers  any  waste  or 
stagnant  water  to  remain  in  any  cellar  or  place 
within  any  dwelling-house  for  twenty-four  hours 
after  written  notice  to  him  from  the  urban  authority 
to  remove  the  same  ;  or  (3)  allows  the  contents  of 
any  water-closet,  privy,  or  cesspool  to  overflow  or 
soak  therefrom,  shall  for  every  such  offence  be 
liable  to  a  penalty  ;  and  the  local  authority  must 
abate  the  nuisance  in  the  manner  indicated  above. 

Every  urban  authority  has  power  to  make  by- 
laws for  the  prevention  of  nuisances  arising  from 
snow,  filth,  dust,  ashes,  and  rubbish,  and  the  pre- 
vention of  the  keeping  of  animals  on  any  premises 
so  as  to  be  injurious  to  health.  Under  these 
powers  the  deposit  and  removal  of  accumulations 
of  filth  may  be  controlled,  and  the  keeping  of 
swine  and  other  animals  placed  under  restrictions. 
These  powers  are  further  extended  where  the 
Public  Health  Acts  (Amendment)  Act,  1890,  is  in 
force,  for  that  enactment  confers  on  local  autho- 
rities power  to  make  by-laws  for  prescribing  the 
times  for  the  removal  or  carriage  through  the  streets 
of  any  fsecal  or  offensive  or  noxious  matter  or  liquid, 
whether  it  is  in  course  of  removal,  or  carriage  from 
within  or  without,  or  through  the  district  ;  and  re- 
quiring that  the  vessel,  receptacle,  cart,  or  carriage 
used  for  this  purpose  is  properly  constructed  and 
covered  so  as  to  prevent  the  escape  of  any  of  the 
contents,  and  for  compelling  the  cleansing  of  any 
place  on  which  any  such  matter  or  liquid  has  been 
dropped  or  spilt  in  the  removal  or  carriage.  The 
model  by-laws  of  the  Local  Government  Board  on 
this  subject  may  usefully  be  consulted. 

Offensive  Trades. — Offensive  trades  are  at 
times  a  source  of  great  nuisance,  and  this  was  re- 
cognised by  the  framers  of  the  Public  Health  Act, 
1848,  the  provisions  of  which  Act  have  been  sub- 
stantially incorporated  in  the  Act  of  1875.  It  is 
there  enacted  that  any  person  who  establishes  any 
of  the  offensive  trades  specified  (which  are  the  trades 
of  blood-,  bone-,  soap-,  and  tripe-boiler,  fell- 
monger,  and  tallow-melter),  or  '  any  other  noxious 
or  offensive  trade,  business,  or  manufacture,'  with- 
out the  consent  in  writing  of  the  urban  authority, 
shall  be  liable  to  penalties.  The  defect  of  the 
earlier  Act  was  that  proceedings  with  respect  to 
offensive  trades  could  only  be  taken  within  the 
limits  of  a  city,  town,  or  populous  district  ;  and  it 
was  necessary  to  show  that  the  person  complained 


of  was  not  using  the  best  practicable  means  to  abate 
the  nuisance.  Under  the  Act  of  1875  the  pro- 
ceedings in  question  may  be  taken  by  the  authority 
in  any  urban  district,  and  the  burden  of  proof  that 
the  best  practicable  means  are  used  to  abate  the 
nuisance  is  thrown  upon  the  defendant.  Any  urban 
authority  may  from  time  to  time  make  by-laws  with 
respect  to  any  offensive  trades  established  with  their 
consent,  in  order  to  prevent  or  diminish  the  noxious 
or  injurious  effects  thereof.  It  may  be  well  to  point 
out  that  any  '  other  '  trade  besides  those  specified 
in  the  Act  to  be  within  the  powers  of  the  Act 
must  be  ejusdem  generis.  Hence  it  has  been 
held  that  biick-burning  and  the  keeping  of  a 
fried-fish  shop  are  not  '  offensive  trades,'  but  that 
the  business  of  a  rag-and-bone  merchant  is  an  offen- 
sive trade  within  the  terms  of  the  Act. 

Slaughter-houses.  — Closely  allied  to  offensive 
trades  are  slaughter-houses,  and  as  to  these  the 
powers  of  the  Public  Health  Acts  are  very  exten- 
sive. In  the  first  place,  every  slaughter-house  in 
existence  before  the  Local  Government  Acts  were 
in  force  in  the  place  where  it  is  situated  has  to  be 
registered,  and  all  new  ones  have  to  be  licensed. 
Under  the  Public  Health  Acts  (Amendment)  Act, 
1890,  the  license  maybe  made  an  annual  one.  The 
local  authority  may  make  by-laws  dealing  among 
other  things  with  the  maintenance  of  the  slaughter- 
houses in  a  cleanly  and  proper  state,  and  requiring 
a  sufficient  supply  of  water  to  be  provided. 

Hospitals. — Of  late  years  great  progress  has 
been  made  in  dealing  with  infectious  disease  by  the 
provision,  under  the  powers  of  the  Public  Health 
Act,  1875,  and  the  Isolation  Hospitals  Acts,  1893  and 
1901,  of  hospitals  to  which  patients  can  be  removed. 
Any  local  authority  may  provide  for  the  use  of  the 
inhabitants  of  their  district  hospitals  or  temporary 
places  for  the  reception  of  the  sick,  and  for  that 
purpose  may  themselves  build  such  hospitals  or 
places  of  reception  ;  or  contract  for  the  use  of  any 
such  hospital  or  part  of  a  hospital  or  place  of  recep- 
tion ;  or  enter  into  any  agreement  with  any  person 
having  the  management  of  any  hospital,  for  the  re- 
ception of  the  sick  inhabitants  of  their  district,  on 
payment  of  such  annual  or  other  sum  as  may  be 
agreed  on  ;  and  two  or  more  local  authorities  may 
combine  in  providing  a  common  hospital. 

Where  any  suitable  hospital  or  place  for  the  re- 
ception of  the  sick  is  provided  within  the  district  of 
a  local  authority,  or  within  a  convenient  distance  of 
such  district,  any  person  who  is  suffering  from  any 
dangerous  infectious  disorder,  and  is  without  proper 
lodging  or  accommodation,  or  lodged  in  a  room 
occupied  by  more  than  one  family,  or  is  on  board 
any  ship  or  vessel,  inay,  on  a  certificate  signed  by  a 
legally  qualified  medical  practitioner,  and  with  the 
consent  of  the  superintending  body  of  such  hospital 
or  place,  be  removed,  by  order  of  any  justice,  to 
such  hospital  or  place  at  the  cost  of  the  local  autho- 
rity ;  and  any  person  so  suffering,  who  is  lodged  in 
any  common  lodging-house,  may,  with  the  like 
consent  and  on  a  like  certificate,  be  so  removed  by 
order  of  the  local  authority  ;  and  any  person  who 
wilfully  disobeys  or  obstructs  the  execution  of  such 
order  will  be  liable  to  a  penalty  not  exceeding  ten 
pounds.  It  is  further  provided  by  the  Infectious 
Disease  (Prevention)  Act,  1890,  than  any  justice  of 
the  peace,  upon  proper  cause  shown  to  him,  may, 
where  the  Act  (which  is  adoptive)  is  put  in  opera- 
tion, make  an  order  directing  the  detention  in  hos- 
pital, at  the  cost  of  the  local  authority,  of  any 
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erson  suffering  from  an  infectious  disease,  who  is 
len  in  a  liospital  for  infectious  disease,  and  would 
ot,  on  leaving  the  hospital,  be  provided  with 
xlging  or  accommodation  in  which  proper  pre- 
autions  could  lie  taken  to  prevent  his  spreading  the 
isorder.  The  order  may  be  limited  to  some 
pecific  time,  but  any  justice  has  power  to  enlarge 
lie  time  as  often  as  may  appear  to  him  to  be  neces- 
:ir)'. 

Notification  of  Infectious  Disease. — The 

nfectious  Disease  (Notification)  Acts,  1889  and 
899,  and  the  Infectious  Disease  (Prevention)  Act, 
S90,  contain  some  very  important  provisions  wdiicli 
;  is  proposed  now  to  describe. 

The  Infectious  Disease  (Notification)  Act,  18S9, 
■as  originally  adoptive,  but  by  the  Infectious  Dis- 
ase  Notification  Extension  Act,  1899,  was  put  in 
irce  in  every  district  throughout  the  kingdom. 
Jnder  the  Act  it  is  provided  that  where  an  inmate  of 
ny  building  used  for  human  habitation  is  suffering 
om  an  infectious  disease  to  which  the  Act  applies, 
len,  unless  such  i)uilding  is  a  hospital  in  which  per- 
)ns  suffering  from  an  infectious  disease  are  received, 

(a)  The  head  of  the  faiiiily  to  which  such  inmate 
.eferred  to  as  the  patient)  belongs,  and  in  his  de- 
lult  the  nearest  relatives  of  the  patient  present  in 
".e  building  or  being  in  attendance  on  the  patient, 
nd  in  default  of  such  relatives  every  person  in 
harge  of  or  in  attendance  on  the  patient,  and  in 
efault  of  any  such  person  the  occupier  of  the  build- 
ig,  shall,  as  soon  as  he  becomes  aware  that  the 
alient  is  suffering  from  an  infectious  disease  to 
hich  the  Act  applies,  send  notice  thereof  to  the 
ledical  officer  of  health  of  the  district. 

[h]  Every  medical  practitioner  attending  on  or 
ailed  in  to  visit  the  patient  shall  forthwith,  on  be- 
oming  aware  that  the  patient  is  suffering  from  an 
nfectious  disease  to  which  the  Act  applies,  send  to 
lie  medical  officer  of  health  for  the  district  a  certi- 
cate  stating  the  name  of  the  patient,  the  situation 
f  the  ljuilding,  and  the  infectious  disease  from 
/hich,  in  the  opinion  of  such  medical  practitioner, 
he  patient  is  suffering. 

The  certificate  must  be  in  the  form  prescribed  by 
ne  Local  Government  Board,  and  must  be  given  in 
sspect  of  a  case  of  infectious  disease  to  which  the 
ict  applies  occurring  in  any  building,  not  belonging 
3  His  Majesty,  used  for  human  habitation,  unless 
iich  building  is  a  hospital  in  which  persons  suffer- 
ig  from  an  infectious  disease  are  received  ;  and 
Iso  in  a  case  occurring  in  any  ship,  vessel,  or  boat 
ot  belonging  to  His  Majesty  or  to  a  foreign 
lOvernment,  or  in  any  tent,  van,  shed,  or  similar 
tructure  used  for  human  habitation  and  not  belong- 
ig  to  His  Majesty,  in  like  manner  as  nearly  as  may 
e  as  if  it  were  a  building.  The  penalty  for  default 
1  sending  the  certificate  is  a  fine  not  exceeding 
OS.  The  forms  of  certificates  are  to  lie  supplied 
:ratuitousIy  by  the  local  authority,  who  will  also 
lay  for  every  certificate  sent  by  a  medical  practi- 
ioner  in  accordance  with  the  requirements  of  the 
U:t  a  fee  of  2s.  6d.  if  the  case  occurs  in  the  course 
f  his  private  practice,  or  a  fee  of  is.  if  the  certifi- 
ate  is  given  in  respect  of  a  case  occurring  in  his 
>ractice  as  medical  officer  of  any  public  body  or 
Qstitution.  Where  a  medical  practitioner  attend- 
ng  on  a  patient  is  himself  the  medical  officer  of 
lealth  of  the  district,  he  will  be  entitled  to  the  fees 
o  which  he  would  be  entitled  if  he  were  not  such 
iiedical  officer.  It  seems  that  if  a  medical  practi- 
ioner  in  the  proper  exercise  of  his  discretion  certi- 


fies that  a  patient  is  suffering  from  any  disease,  his 
opinion  cannot  be  subjected  to  review  by  the  local 
authorities,  and  the  fee  to  which  he  is  entitled  under 
the  Act  must  be  paid. 

The  infectious  diseases  to  which  the  Act  applies 
in  all  cases  include  the  following  :  small-pox, 
cholera,  diphtheria,  membranous  croup,  erysipelas, 
the  disease  known  as  scarlatina  or  scarlet  fever,  and 
the  fevers  known  by  any  of  the  following  names  : 
typhus,  typhoid,  enteric,  relapsing,  continued,  or 
puerperal.  If  the  authority  of  any  district  to  which 
the  Act  extends  desire  that  the  Act  shall  in  their 
district  apply  to  any  infectious  disease  other  than 
the  above,  they  may  from  time  to  time,  by  a  reso- 
lution, order  that  the  Act  shall  in  their  district 
apply  to  such  disease. 

It  is  of  importance  to  note  that  the  provisions  of 
the  Act  apply  to  every  ship,  vessel,  boat,  tent,  van, 
shed,  or  similar  structure  used  for  human  habitation, 
in  like  manner  as  nearly  as  may  be  as  if  it  were  a 
building,  and  that  a  ship,  vessel,  or  lioat  lying  in 
any  river,  harbour,  or  other  water  not  within  the 
district  of  any  local  authority  within  the  meaning  of 
the  Act,  will  be  deemed  for  the  purposes  of  the  Act 
to  be  within  the  district  of  such  local  authority  as 
may  be  fixed  by  the  Local  Government  Board,  and 
where  no  local  authority  has  been  fixed,  then  of  the 
local  authority  of  the  district  which  nearest  ad- 
joins the  place  where  such  ship,  vessel,  or  boat  is 
lying. 

Prevention  of  Infectious  Disease.  —  The 

Infectious  Disease  (Prevention)  Act,  1890,  is  an 
adoptive  Act,  and  is  not  in  force  until  the  prescribed 
forms  for  adopting  it  have  been  gone  through  ;  but 
it  may  be  adopted  in  part  only.  The  diseases  to 
which  it  applies  are  the  same  as  in  the  case  of  the 
Act  of  1889,  and  the  subjects  to  which  it  relates 
are — 

(a)  The  inspection  of  dairies,  and  the  prohibi- 
tion of  the  supply  of  milk  therefrom  in  cases  where 
it  appears  that  infectious  disease  is  attributable  to, 
or  likely  to  be  caused  by,  the  consumption  of  milk 
so  supplied  ; 

(/')  The  cleansing  and  disinfection  of  premises, 
bedding,  clothing,  Ovc. ,  for  the  purpose  of  prevent- 
ing or  checking  infectious  disease  ; 

{c)  The  retention,  removal,  and  burial  of  the 
bodies  of  persons  who  have  died  from  infectious 
disease  ; 

(d)  The  detention  in  hospital  of  persons  suffering 
from  infectious  disease,  who  would,  on  leaving  the 
hospital,  be  without  proper  lodging  ;  and 

{e)  The  provision  of  temporary  shelter  and  at- 
tendance for  members  of  families  who  have  been 
compelled  to  leave  their  dwellings  for  the  purpose 
of  the  dwellings  being  disinfected. 

As  during  recent  years  attention  has  been  very 
prominently  directed  to  milk  as  a  source  of  infec- 
tion, it  is  not  surprising  to  find  that  this  Act  con- 
fers powers  which  are  considerably  in  advance  of 
any  which  the  legislature  has  previously  given  to 
local  authorities.  On  this  subject  the  Act  provides 
that  in  case  the  medical  officer  of  health  of  any  dis- 
trict in  which  the  section  is  adopted  is  in  possession 
of  evidence  that  any  person  in  the  district  is  suffer- 
ing from  infectious  disease  attributable  to  milk  sup- 
plied within  the  district  from  any  dairy  situate 
within  or  without  the  district,  or  that  the  consump- 
tion of  milk  from  the  dairy  is  likely  to  cause  in- 
fectious disease  to  any  person  residing  in  the 
district,  he  shall,  if  authorised  in  that  behalf  by  an 
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order  of  a  justice  having  jurisdiction  in  the  place 
where  the  dairy  is  situate,  have  power  to  inspect 
such  dairy,  and,  if  accompanied  by  a  veterinary 
inspector  or  some  other  properly  qualified  vete- 
rinary surgeon,  to  inspect  the  animals  in  the  dairy. 
If,  on  such  inspection,  the  medical  officer  of  health 
is  of  opinion  that  infectious  disease  is  caused  by 
consumption  of  the  milk  supplied  from  the  dairy, 
he  is  to  make  a  report  to  the  authority  whose  officer 
he  is.  This  report  must  be  accompanied  by  any 
report  that  may  be  furnished  to  him  by  the 
veterinary  inspector  or  veterinary  surgeon  above 
mentioned.  The  authority  may  thereupon  require 
the  dairyman  to  appear  before  them  to  show  cause 
why  an  order  should  not  be  made  requiring  him 
not  to  supply  any  milk  from  the  dairy  within  the 
district  until  the  order  has  been  withdrawn.  If  he 
fails  to  show  such  cause,  they  may  make  the  order. 

The  Act  also  contains  some  important  provisions 
in  regard  to  the  use  of  public  conveyances  for  the 
conveyance  of  the  bodies  of  persons  dying  of  in- 
fectious disease,  the  disposal  of  infectious  rubbish, 
and  the  cleansing  and  disinfection  of  houses  and 
articles  therein  likely  to  retain  infection.  On  the 
last  subject  the  Act  provides  that  where  the  medical 
officer  of  health  of  any  local  authority,  or  any  other 
registered  medical  practitioner,  certifies  that  the 
cleansing  and  disinfecting  of  any  house,  or  part  of 
it,  and  of  any  articles  in  it  likely  to  retain  infection, 
would  tend  to  prevent  or  check  infectious  disease, 
the  clerk  to  the  authority  is  to  give  notice  in  writ- 
ing to  the  owner  or  occupier  that  the  house  or  part 
of  it,  and  any  articles  in  it  likely  to  retain  infection, 
will  be  cleansed  and  disinfected  by  the  authority  at 
the  cost  of  the  owner  or  occupier,  unless  he  informs 
the  authority,  within  twenty-four  hours  from  the  re- 
ceipt of  the  notice,  that  he  will  do  the  cleansing 
and  disinfection,  to  the  satisfaction  of  the  medical 
officer  of  health,  within  a  time  fixed  in  the  notice. 
If,  within  twenty-four  hours  from  the  receipt  of  the 
notice,  the  person  to  whom  it  is  given  does  not  in- 
form the  authority  that  he  will  so  do  the  cleansing 
and  disinfection,  or  if,  having  so  informed  the 
authority,  he  fails  to  have  the  work  done  within 
the  time  fixed  in  the  notice,  the  house  or  part  of 
the  house  and  articles  are  to  be  cleansed  and  dis- 
infected by  the  officers  of  the  authority  under  the 
superintendence  of  the  medical  officer  of  health, 
and  the  expenses  incurred  may  be  recovered  from 
the  owner  or  occupier  in  a  summary  manner.  But 
where  the  owner  or  occupier  of  the  house  or  part 
of  a  house  is  unable  effectually  to  cleanse  and  dis- 
infect it,  and  any  article  therein  likely  to  retain  in- 
fection, the  officers  of  the  authority,  with  the  con- 
sent of  the  owner  or  occupier,  may  undertake  the 
cleansing  and  disinfection  at  the  cost  of  the  autho- 
rity. 

No  person  may  retain  unburied,  elsewhere  than 
in  a  public  mortuary,  or  in  a  room  not  used  at  the 
time  as  a  dwelling-place,  sleeping-place,  or  work- 
room, for  more  than  forty-eight  hours,  the  body  of 
any  person  who  has  died  of  an  infectious  disease, 
unless  he  shall  have  obtained  the  sanction  in  writ- 
ing of  the  medical  officer  of  health,  or  of  a  regis- 
tered medical  practitioner. 

In  connection  with  this  Act  it  is  of  the  greatest 
importance  to  bear  in  mind  that  it  is  an  adoptive 
Act  not  only  as  a  whole,  but  as  to  sections,  so  that 
before  any  particular  enactment  is  acted  on,  steps 
should  be  taken  to  ascertain  that  it  has  been  pro- 
perly put  in  force  in  the  particular  district. 


Dwellings   of   the   Working    Classes. — 

Some  very  important  alterations  of  the  law  were 
made  by  the  Housing  of  the  Working  Classes  Act, 
1890,  the  principal  of  which  related  to  (l)  unhealthy 
areas,  and  (2)  unhealthy  dwellings. 

As  to  unhealthy  areas,  it  is  provided  that  where 
an  official  representation  is  made  to  the  local 
authority  by  the  medical  officer  of  health,  that 
within  a  certain  area  in  their  district  either  [a]  any 
houses,  courts,  or  alleys  are  unfit  for  habitation  ;  or 
(/')  the  narrowness,  closeness,  and  bad  arrangement 
or  the  bad  condition  of  the  streets  and  houses  or 
groups  of  houses  within  such  area,  or  the  want  of 
light,  air,  ventilation,  or  proper  conveniences,  or 
any  other  sanitary  defects,  or  one  or  more  of  such 
causes,  are  dangerous  or  injurious  to  the  health  of 
the  inhabitants  either  of  the  buildings  in  the  said 
area  or  of  the  neighbouring  buildings,  and  that  the 
evils  cannot  be  remedied  otherwise  than  by  an 
improvement-scheme  for  the  re-arrangement  and 
reconstruction  of  the  streets  and  houses  within  such 
area,  the  local  authority,  if  satisfied  of  the  truth  of 
the  representation,  shall  pass  a  resolution  to  the 
effect  that  such  area  is  an  unhealthy  area,  and 
proceed  to  make  a  scheme  for  the  improvement  of 
the  area.  Before  the  scheme  can  come  into  opera- 
tion it  has  to  be  confirmed  by  provisional  order, 
which  requires  the  sanction  of  Parliament. 

The  law  relating  to  the  assessment  of  compensa- 
tion payable  under  an  improvement  scheme  in  re- 
spect of  any  house  or  premises  situate  in  an  un- 
healthy area,  provides  that  in  such  cases  evidence 
shall  be  receivable  by  the  arbitrator  to  prove — 

(1)  That  the  rental  of  the  house  or  premises  was 
enhanced  by  reason  of  the  same  being  used  for  illegal 
purposes,  or  being  so  overcrowded  as  to  be  danger- 
ous or  injurious  to  the  health  of  the  inmates  ;  or 

(2)  that  they  are  in  such  a  condition  as  to  be  a  nui- 
sance within  the  meaning  of  the  Acts  relating  to 
nuisances  (which  are  defined  by  section  2  as  mean- 
ing as  respects  any  urban  sanitary  district  in  Eng- 
land the  Public  Health  Acts,  and  as  including  any 
local  Act  which  contains  any  provisions  with  respect 
to  nuisances),  or  are  in  a  state  of  defective  sani- 
tation, or  are  not  in  reasonably  good  repair  ;  or 

(3)  that  they  are  unfit,  and  not  reasonably  capable 
of  being  made  fit,  for  human  habitation  ;  and  that  if 
the  arbitrator  is  satisfied  by  such  evidence,  then  the 
compensation — (a)  shall  in  the  first  case,  so  far  as 
it  is  based  on  rental,  be  based  on  the  rental  which 
would  have  been  obtainable  if  the  house  or  premises 
were  occupied  for  legal  purposes,  and  only  by  the 
number  of  persons  whom  they  were  under  all  the 
circumstances  of  the  case  fitted  to  accommodate 
without  such  overcrowding  as  is  dangerous  or  in- 
jurious to  the  health  of  the  inmates  ;  and  {/>)  shall 
in  the  second  case  be  the  amount  estimated  ais  the 
value  of  the  house  and  premises  if  the  nuisance  had 
been  abated,  or  if  they  had  been  put  into  a  sanitary 
condition,  or  into  reasonably  good  repair,  after 
deducting  the  estimated  expense  of  abating  the  nui- 
sance or  putting  them  into  such  condition  or  repair, 
as  the  case  may  be  ;  and  (r)  shall  in  the  third  case 
be  the  value  of  the  land,  and  of  the  materials  of  the 
buildings  thereon. 

As  to  unhealthy  dwellings,  the  Act  gives  some 
powers  that  are  far  in  advance  of  any  previous  law. 
It  is  declared  to  be  the  duty  of  every  local  authority 
to  cause  to  be  made  from  time  to  time  inspection 
of  their  district  with  a  view  to  ascertain  whether 
any  dwelling-house  therein  is  in  a  state  so  dangerous 
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•  injurious  to  liealth  as  to  be  unfit  for  human  liabi- 
tion,  and  if,  on  the  representation  of  their  medical 
ficer  of  health  or  any  of  their  officers,  or  informa- 
on  Ljiven  to  them,  it  appears  that  any  dwelling- 
3use  is  in  such  state,  to  forthwith  take  the  ]iro- 
:edings  against  the  owner  or  occupier  for  closing 

under  the  Public  Health  Act,  1875. 

Under  the  Public  Mealth  Act  it  had  hitherto 
;en  necessary  that  the  proceedings  should  be  taken 
ith  a  view  to  the  abatement  of  a  nuisance,  and 
lat  the  works  requisite  to  abate  the  nuisance  com- 
ained  of  should  be  specified.  This,  however,  is 
3  longer  the  case,  as  summary  proceedings  may  be 
ken  for  the  express  purpose  of  causing  the  dwell- 
g-house  to  be  closed,  and  appropriate  forms  are 
■escribed  for  this  purpose. 

The  effect  of  the  closing  order  will  be  to  prohibit 
le  using  of  the  premises  for  the  purpose  of  human 
ibitation  until,  in  the  judgment  of  the  court,  they 
e  rendered  fit  for  that  purpose.  In  making  it  the 
)urt  may  impose  a  penalty  not  exceeding  20/. 

Where  a  closing  order  has  been  made  in  respect 

any  dwelling-house,  and  has  not  been  determined 
a  subsef|uent  order,  the  sanitary  authority,  if  of 
minion  that  the  house  has  not  been  rendered  fit  for 
iman  habitation,  and  that  the  necessary  steps  are 
3t  being  taken  with  all  diligence  to  render  it  so  fit, 
id  that  the  continuance  of  any  building  being  or 
;ing  part  of  the  dwelling-house  is  dangerous  or  in- 
rious  to  the  health  of  the  public,  or  of  the  inhal)i- 
nts  of  the  neighbouring  dwelling-houses,  are  re- 
jired  to  pass  a  resolution  that  it  is  expedient  to 
der  the  demolition  of  the  building.  Unless  the 
ailding  is  promptly  made  fit  for  human  habitation 

must  be  demolished.  Some  important  extensions 
'the  law  were  made  by  the  Mousing  of  the  Work- 
g  Classes  Act,  1900,  by  which  county  councils 
ere  empowered  to  acquire  land  and  erect  dwellings 
itside  their  districts,  and  thus  relieve  the  conges- 
□n  in  towns. 

County  of  London. — The  law  as  set  forth 
30ve  relates  to  the  whole  of  England  and  Wales, 
it  does  not  apply  to  the  county  of  London,  for 
hich  there  are  several  special  Acts  of  Parliament, 
he  Local  Government  Acts,  1888  and  1894,  the 
[etropolis  Local  Management  Acts,  the  Metro- 
alitan  Building  Acts,  the  Public  Health  (London) 
ct,  1891,  the  London  Building  Act,  1894,  and  the 
ondon  Government  Act,  1899,  and  some  other 
;ts,  prescribe  the  law  relating  to  the  constitution, 
Dwers,  and  duties  of  the  London  County  Council 
id  the  corporate  boroughs  into  which  all  the  former 
ical  vestries  and  boards  are  now  merged  ;  and  also 
le  general  provisions  as  to  the  laying  out  of  streets, 
le  construction  of  buildings,  and  the  regulation  of 
11  matters  of  sanitation  and  public  health.  It 
ould  be  impossible  to  go  into  these  provisions 
ere,  but  in  many  respects  they  are  the  same  as 
lose  above  described  for  the  provinces. 

W.  A.  Casson. 

SANITATION  ;  SANITARY  SCIENCE  {saims, 
mnd). — Sanitary  science  treats  of  the  principles  on 
'hich  health  is  maintained  and  disease  prevented, 
'he  principal  agencies  which  contribute  to  this  re- 
lit will  be  found  treated  of  in  this  work  under  the 
illowing  headings:  Baths;  Disinfection; 
Exercise  ;  Food,  Poisonous  ;  Hydrothera- 
eutics  ;  Immunity  ;  Infection  ;  Mortality; 
'ERSONAi.  Health  ;  Physical  Education  ; 
'uBLic  Health  ;  Quarantine  ;  Sanitary  Law; 


Sea-air  and  Sea-baths;  Vacitnaiion;  ami 
Vital  Statistics. 

SAN  REMO,  on  the  Riviera,  Italy,  near 
the  French  Frontier. — A  well-sheltered,  dry, 
mild,  eijuable  winter  climate.  Mean  winter  tem- 
perature, 54°  F.  Early  vegetation.  Sw  Climate, 
Treatment  of  Disease  by. 

SANTA  AQUEDA,  In  Spain.— Cold  sulphated 
and  chalyljeatc  waters.     Stx-  MINERAL  W.VPER-. 

SANTA  BARBARA,  In  Southern  Cali- 
fornia.— A  very  mild,  equable  climate,  on  the 
Pacific  coast.  Temperature — mean  annual,  61°  F.  ; 
winter  mean,  54°.  Rainfall,  16  inches.  Used  for 
phthisis  and  other  pulmonary  affections.  Si:c 
Climate,  Treatment  of  Disease  by. 

SANTA  FE.— The  capital  of  New  Mexico,  at 
an  altitude  of  7,013  feet,  in  a  dry  and  arid  region. 
Lacks  equability  of  temperature.  Mean  annual 
temperature,  48°  F.  ;  relative  humidity  percentage, 
45.  More  suitable  for  a  winter  than  a  summer  re- 
sidence for  invalids.  It  is  principally  recommended 
as  a  winter  residence  for  pulmonary  affections  on 
account  of  its  combining  a  certain  degree  of  warmtli 
with  altitude.  6fe  Climate,  Treatment  of  Dis- 
ease by. 

SAPR/EMIA,  SEPTIC>€IV1IA,  and  PY/EMIA. 

The  production  of  pus  by  the  micro-organisms  of 
sepsis  never  occurs,  even  in  its  most  localised  form, 
without  an  accompanying  general  effect  on  the 
blood.  This  effect  is  due  to  the  toxins  produced 
by  the  microbes  in  the  septic  area,  and  absorbed 
into  the  circulation.  The  absorption  of  toxins  of 
various  kinds  is  in  itself  the  cause  of  the  primary 
symptoms  of  all  septic  disease  ;  but  there  may  occur 
simultaneously  an  invasion  of  the  blood  by  the 
bacteria  which  produce  the  toxins.  The  most  pro- 
nounced form  of  septic  disease  is  that  in  which  the 
bacteria,  starting  from  some  local  lesion,  have  in- 
vaded the  circulation,  and  set  up  at  various  points 
secondary  areas  of  inflammation  more  or  less  similar 
to  the  original  focus. 

General  septic  poisoning  has  accordingly  been 
classified  into  three  main  forms. 

{a)  Sapiucmia,  in  which  only  the  toxins  of  the 
bacteria  are  absorbed,  the  bacteria  themselves  re- 
maining confined  to  the  primary  area  of  inflamma- 
tion. In  practice,  accordingly,  when  the  original 
wound  or  abscess  is  surgically  cleansed,  the  sym 
ptoins  of  intoxication  rapidly  vanish.  A  famiHar 
example  is  seen  in  one  form  of  puerperal  fever, 
which  yields  to  simple  douching  of  the  uterus.  In 
the  production  of  the  bacterial  poison,  a  large 
variety  of  bacteria  may  be  involved,  both  patho- 
genic and  putrefactive. 

(/')  Septicaiitia. — In  this  form  the  bacteria  of 
sepsis,  as  well  as  their  toxins,  find  their  way  into 
the  circulation.  To  demonstrate  this  condition 
clinically,  it  is  necessary  to  remove  portions  of  the 
blood,  add  them  to  suitable  culture-media,  and 
incubate  at  37°  C.  Since,  as  a  rule,  few  colonies 
appear,  it  is  desirable  to  obtain  a  fairly  large  sample 
of  blood.  The  bacteria  in  this  condition,  though 
present  in  the  blood,  do  not  give  rise  to  localised 
abscesses  apart  from  the  original  seat  of  infection. 
A  good  example  of  septictemia  is  seen  in  the  blood 
of  rabbits  which  have  had  a  subcutaneous  injection 
of  the  exudate  of  croupous  pneumonia.    There  is 
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only  a  small  amount  of  localised  inflammation  at 
the  site  of  the  injection  ;  but  before  death  the  blood 
of  the  animal  is  swarming  with  diplococci.  There 
are,  however,  no  secondary  foci  of  suppuration. 

(t  )  Pynvmia,  the  third  type  of  generalised  sepsis, 
occurs  when  the  original  focus  has  given  rise  to  a 
number  of  secondary  centres  of  inflammation, 
situated  at  various  points  in  the  course  of  the  circu- 
lation.   The  secondary  foci  develop  into  abscesses. 

The  classification  of  the  three  conditions  is  a 
practical  one,  and  is  based  on  the  conception  that 
we  may  regard  the  diseases  as  belonging  to  one 
type,  i.e.  essentially  toxin-poisoning,  and  recognise 
a  certain  progressive  character  in  the  three  forms. 
It  must  be  admitted,  however,  that  our  present 
knowledge  does  not  justify  us  in  adopting  this  con- 
ception without  qualification.  A  case  of  pywmia  is 
not  necessarily  more  severe  than  a  case  of  septi- 
cemia, and  we  are  only  partly  acquainted  with  the 
factors  which  determine  the  form  which  generalised 
sepsis  may  take  in  any  particular  instance. 

Symptoms. — Clinically,  sapraiitia,  since  it  con- 
sists solely  in  the  absorption  of  toxins,  distinguishes 
itself  from  the  other  forms  by  the  rapidity  of  its 
onset.  Post-iiiorteni  and  dissecting-room  wounds, 
though  of  minute  size,  often  begin  to  cause  severe 
symptoms  within  twenty-four  hours.  There  is  local 
pain  and  swelling.  The  pulse  increases  in  rate, 
the  temperature  rises,  and  there  is  a  feeling  of 
general  weakness  and  disinclination  for  mental  or 
bodily  exertion.  If  at  this  stage  the  wound  is 
cleansed,  especially  if  the  edges  are  cut  away  and 
free  drainage  encouraged  by  fomentations,  the 
general  and  local  symptoms  rapidly  vanish  as  a  rule. 
In  cases  which  proceed  to  further  stages,  rigors 
occur.  There  may  be  profuse  perspiration,  or  a 
dry,  hot  skin.  The  tongue  is  at  first  red,  and  later 
becomes  brown.  There  is  often  diarrhoea  and 
vomiting,  with  slight  jaundice.  Sometimes  there 
is  great  tenderness  of  skin,  and  even  petechia;  may 
be  observed.  Emaciation  proceeds  rapidly.  Later 
the  temperature  falls,  and  coma  comes  on.  Death 
occurs  in  the  second  or  third  day  of  the  disease  ; 
but  the  patient  may  remain  for  some  days  in  the 
so-called  '  typhoid  '  condition,  when  death  super- 
venes from  exhaustion. 

In  sepiicicinia,  the  symptoms  being  also  due  to 
the  effect  of  toxins  are  not  essentially  different  from 
those  of  saprsemia  ;  but  the  process  naturally  tends 
to  progress  more  slowly  at  first.  It  generally 
assumes  one  of  two  forms — a  mild  and  an  acute. 
When  acute  there  is,  as  in  cases  of  saprasmia,  firstly 
a  stage  of  violent  reaction,  followed  by  that  of  the 
'  typhoid  '  type.  The  toxins  in  septicaemia  are 
manufactured  both  in  the  local  focus  and  in  the 
blood,  and  in  later  stages  the  disease  may  become 
very  rapid. 

Pyiemia  defines  itself  still  later  than  sapraemia  or 
septicsemia.  A  priori,  one  would  expect  that  the 
toxin-producing  power  of  the  microbe  is  relatively 
less,  and  its  power  of  invading  the  tissues  more  de- 
veloped, as  compared  with  the  bacteria  of  saprssmia. 
The  symptoms  of  pycemia  are  observed,  generally 
speaking,  within  a  week  after  the  date  of  the  wound 
or  injury  from  which  it  originates.  The  symptoms 
of  intoxication  are  the  same  as  in  saproemia  and 
septicemia.  The  distinctive  character  of  the  dis- 
ease is  due  to  the  occurrence  of  septic  thrombosis 
and  embolism  in  the  circulation.  This  leads  to  the 
formation  of  secondarj'  abscesses  and  to  purulent 
inflammation  of  the  serous  membranes  in  the  large 


cavities  and  in  the  joints  and  tendon-sheaths.  The 
brain,  lungs,  liver,  kidneys,  spleen,  heart,  and  mus- 
cular tissues  are  the  seat  of  thrombosis,  embolism, 
and  abscess-formation,  and  the  symptoms  due  to  such 
local  effects  correspond  with  the  particular  form  of 
the  lesion,  e.g.  apoplexy,  delirium,  angina  pectoris, 
dyspnoea,  paraplegia,  &c.  &c.  A  rash  similar  to 
that  of  scarlet  fever  is  not  uncommon,  and  hemor- 
rhages in  the  skin  are  frequently  seen.  The  patient 
in  fatal  cases  dies  about  the  tenth  day.  Mild 
forms,  sometimes  called  cases  of  multiple  abscess, 
occur,  in  which  the  patient  after  developing  a  few 
metastatic  abscesses  in  the  subcutaneous,  or  some 
other  non-vital  area,  recovers  completely. 

The  diseases  which  give  rise  to  pyasmia  are  chiefly 
the  following :  empyema,  fcetid  bronchitis,  infective 
compound  fractures,  ulcers  of  the  intestine,  infected 
wounds,  and,  somewhat  rarely,  infective  periostitis. 

Pathology. — The  discussion  of  the  structural 
changes  to  which  septic  invasion  of  the  blood  gives 
rise  is  naturally  chiefly  concerned  with  those  seen 
in  cases  of  pyemia,  and  historically  it  is  the  form 
of  septic  disease  which  has  been  most  closely  in- 
vestigated in  this  respect.  The  name  was  originally 
introduced  by  Piorry  in  the  attempt  to  explain  all 
forms  of  general  septic  infection  as  due  to  the  in- 
travasation  of  pus.  It  was  shown  subsequently  by 
Virchow  and  others,  however,  that  it  is  impossible 
to  group  all  the  phenomena  of  pyemia  as  the  effects 
of  a  single  cause.  There  are,  it  was  pointed  out, 
at  least  two  series  of  effects,  firstly  the  mechanical, 
taking  the  form  of  a  block  in  the  circulation,  and  due 
to  thrombosis  and  embolism,  and,  secondly,  an  irri- 
tant effect  due  to  the  action  on  the  cells  in  various 
tissues  of  some  substance  which  has  diffused  into 
the  blood  from  the  infected  areas.  This  was  called 
the  '  infecting  substance,'  and  is  now  known  to 
consist  of  microbes  and  the  chemical  poison  derived 
from  them. 

The  .sequence  of  changes  is  the  following.  The 
effect  of  an  inflammatory  area  on  the  veins  in 
the  neighbourhood  is  to  cause  thrombosis.  The 
thrombus  may  be  hard  or  soft.  In  any  case  it'  con- 
tains within  itself  the  microbes  and  leucocytes 
which  have  the  power  of  disintegrating  it,  e.g.  by 
digesting  it,  and  converting  it  into  a  mass  of  pus 
and  broken-up  septic  clot  (see  Abscess,  p.  7). 
This  material  is  in  a  condition  to  travel  in  the 
blood-vessels,  and  passes  into  the  still  patent  part 
of  the  vessel  to  form  emboli.  The  infected  emboli 
settle  in  a  small  blood-vessel,  and  set  up  abscess- 
formation.  Virchow  pointed  out,  however,  that 
on  anatomical  grounds  this  is  not  the  sole  explana- 
tion. We  find,  for  example,  in  pyemia,  that  large 
serous  cavities  are  infected,  and  it  is  impossible  to 
conceive  that  the  inflammation  of  the  whole  surface 
of  a  lung  could  be  due  to  mechanical  emboli 
plugging  the  vessels.  The  '  infecting  substance  ' 
itself  causes  inflammation,  and  acts  along  with  the 
emboli,  and  in  particular  gives  rise  to  conditions 
such  as  pleurisy  and  purulent  synovitis.  See 
Embolism,  p.  453. 

Certain  other  changes  are  to  be  found  within  the 
blood  in  septic  poisoning  which  fall  to  be  described 
here.  The  cells  of  the  blood  show  evidence  of  the 
direct  effect  of  the  poison.  Commonly  we  find  a 
marked  leucocytosis  of  the  ordinary  inflammatory 
type,  the  polymorphonuclear  neutrophile  cells  being 
over  80  per  cent,  of  those  present  (p.  156).  This 
immigration  of  leucocytes  is  due  to  the  chemiotactic 
effect  of  the  toxins.    On  the  other  hand,  cases 
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occur  in  which  ihere  is  not  only  no  increase  but 
even  a  diminution.  The  explanation  of  this  fact  is 
suggested  by  certain  experiments  with  the  pneumo- 
coccusof  Fraenkel  by  Tschistowitch,  who  found  that 
when  he  injected  rabbits  with  a  coccus  of  moderate 
virulence,  leucocytosis  occurred  in  the  blood  ;  if 
he  used  a  coccus  of  exalted  virulence,  no  such  effect 
followed.    See  p.  157. 

\x\  interesting  line  of  investigation  is  to  be  found 
in  the  study  of  the  aggregation  of  leucocytes  into 
masses  in  septic  conditions  of  the  blood.  It  is 
occasionally  mentioned  in  the  older  descriptions  of 
pyxmia  that  the  leucocytes  were  observed  in  clumps 
in  the  blood  (Sedillot,  Virchow).  Recently 
Metschnikoff  has  shown  that  in  normal  animals  a 
serum  can  be  obtained  experimentally  with  a 
specific  power  of  bringing  about  this  form  of  agglu- 
tination. From  a  number  of  observations  the  pre- 
sent writer  made  on  cases  of  pyaemia,  he  is  inclined 
to  regard  this  phenomenon  as  one  of  importance 
among  the  changes  in  pyremic  blood,  particularly 
because  a  possible  mode  of  explaining  the  factors 
which  determine  the  occurrence,  in  one  case  of 
pyaemia,  and  in  another  of  septicemia,  is  suggested 
by  it. 

As  regards  the  red  corpuscles,  it  has  been 
observed  that  the  necrobiotic  changes  described 
by  Ehrlich  and  Maragliano  as  occurring  in  various 
forms  of  aneemia  occur  in  pytemia  also.  Reference 
will  be  made  later  to  Koch's  discovery  of  the  ag- 
gregation of  red  corpuscles  to  form  emboli  in  the 
pysmia  of  rabbits. 

Virchow  observed  in  a  number  of  cases  that  the 
blood  had  lost  its  alkaline  reaction.  One  of  the 
most  marked  cases  had  suffered  from  puerperal 
pyaimia.  The  exact  value  of  this  observation  is 
still  to  be  decided.  The  acid  present  was  not  a 
volatile  fatty  acid. 

There  has  been  very  little  research  carried  out 
on  the  blood  as  a  whole  in  py;emia.  Roscher  in 
1S94  published  the  most  important  contribution  to 
our  knowledge  of  this  suh)ject.  He  showed  that 
with  the  progress  of  the  disease  there  is  a  diminu- 
tion in  the  number  of  red  blood-corpuscles  per 
c.mm.,  and  a  proportional  decrease  in  the  per- 
centage of  haemoglobin.  There  is  also  a  diminu- 
tion in  the  percentage  of  solid  residue  left  when  the 
serum  is  dried.  This  residue,  he  finds,  cannot 
diminish  below  one-half  without  fatal  results  en- 
suing. 

The  lowering  of  the  percentage  of  hremoglobin 
may  be  due  to  mere  increase  in  plasma,  or  to  a  true 
destruction  of  the  red  cells.  Since,  however,  (l) 
hcemoglobinuria  somewhat  rarely  occurs  in  pyoemia, 
and  (2)  the  reduction  of  the  residue  after  drying  is 
so  marked,  it  seem  sprobable  that  we  have  to  deal 
with  both  changes  in  the  blood,  vi?,.  hydrremia  as 
well  as  hemolysis. 

Such  is  the  general  clinical  and  pathological 
picture  of  the  disease  which  we  are  able  to  form 
from  our  present-day  knowledge.  It  is  unnecessary 
to  go  into  much  detail  regarding  the  affections 
which  appear  in  the  various  organs,  since  it  is  not 
an  inflammation  in  a  particular  site,  but  the  asso- 
ciation of  groups  of  inflammatory  changes  which 
is  the  significant  fact  in  the  diagnosis  of  pyremia. 
The  lung  is  naturally  the  most  frequent  site  of 
abscess.  The  kidney  from  the  structure  of  its 
capillaries  is  also  very  liable  to  abscess- formation. 
In  areas  of  terminal  arteries,  as  in  the  spleen  and 
kidney,  we  find  septic  infarctions.    Where  there 


are  serous  surfaces  we  have  an  inflammation  affect- 
ing the  v.'hole,  or  large  parts  of  ihe  membrane. 
Thus  synovitis,  pleurisy,  pericarditis,  are  frequent 
occurrences  in  the  disease.  In  some  cases,  espe- 
cially in  children,  bronchitis  or  enteritis  is  a  pro- 
minent feature.  In  the  brain,  septic  meningitis 
occurs,  and  also  abscesses,  which  are  especially 
frequent  in  the  occipital  lobe.  A  special  form  of 
pyremia  is  septic  or  malignant  endocarditis.  See 
p.  652. 

The  tetiology  of  the  condition  was  very  partially 
understood  until  the  discovery  of  the  agency  of 
bacteria  as  the  'infecting  substance,'  and  poison- 
producer  in  the  disease.  The  bacteria  chiefly  con- 
cerned in  septicemia  and  pyemia  are  the  Strepto- 
coccus pyogenes.  Staphylococcus  pyogenes  aureus, 
and  Staphylococcus  pyogenes  albus.  Many  records 
have  been  published  describing  oases  due  to  unusual 
micro-organisms,  e.g.  Micrococcus  tetragenus, 
Pneumococcus,  Bacillus  septicus  putridus,  and 
Bacillus  hemorrhagicus.  It  is,  liowever,  unneces- 
sary to  do  more  than  point  out  the  possibility  of 
such  cases,  their  interest  being  in  the  light  they 
throw  on  cases  of  inexplicable  origin.  See  Abscess  ; 
and  Bacteria. 

A  considerable  amount  of  experimental  investi- 
gation has  been  carried  out  with  a  view  to  defining 
the  nature  of  the  toxic  bodies  which  give  rise  to 
the  phenomena  of  the  disease.  It  was  shown,  in 
the  first  instance,  that  cultures  of  pus-producing 
microbes,  when  sterilised  by  heating,  are  still,  if 
injected,  capable  of  producing  suppuration.  The 
dose  necessary  for  this  purpose  was,  however, 
found  to  be  very  much  larger  than  that  of  the 
living  culture.  It  was  accordingly  concluded 
(Janowski)  that  in  such  an  experiment  it  was 
necessary  to  introduce  the  quantity  of  toxic  sub- 
stance which  is  produced  in  the  animal  by  the 
living  culture  before  suppuration  is  brought  about. 
When  the  eft'ects  were  more  closel)'  investigated  it 
was  found  that  a  distinction  had  to  be  drawn  in 
regard  to  the  bacteria  of  sepsis,  as  in  the  case  of 
other  bacteria,  between  intra-  and  extra-cellular 
poisons.  The  extra-cellular  poisons,  it  was  found, 
are  easily  destroyed  by  boiling  ;  whereas  the  toxicity 
of  the  poisons  in  the  bodies  of  the  microbe  is  rela- 
tively less  affected  hy  this  temperature.  The  intra- 
cellular poisons  are  by  far  the  more  important  of 
the  two,  and  are  specially  characterised  by  their 
chemiotactic  power  of  attracting  the  leucocytes  to 
the  site  of  inflammation,  and  thereby  producing 
pus-cells.  In  Koch's  comparative  study  of  infective 
Septic  diseases,  he  discovered  that  it  is  possible  to 
reproduce  experimentally  in  animals  the  conditions 
corresponding  to  saprremia,  septicaemia,  and 
pyaemia.  Thus,  if  blood  which  has  putrefied  for  a 
few  days  be  injected  subcutaneously  into  a  mouse 
(five  drops)  it  dies  in  four  to  eight  hours,  and  on 
post-mortem  examination  there  is  found  no  invasion 
of  bacteria  into  blood  or  tissues,  nor  any  sign  of 
inflammation.  The  animal  has  died  from  simple 
intoxication.  If  the  same  fluid  be  injected  in 
smaller  amount,  there  is  no  poisoning.  The  animal 
remains  apparently  healthy  for  twenty-four  hours, 
and  then  develops  symptoms  of  disease,  and  dies  in 
forty  to  sixty  hours.  There  is  slight  subcutaneous 
redema  ;  the  spleen  may  be  enlarged  ;  but  further 
signs  of  disease  are  wanting  on  post-iiiorteiii  exa- 
mination. This  animal  is  infected  throughout,  and 
from  any  organ  infective  material  can  be  obtained 
which  produces  the  same  condition  in  other  mice 
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inlo  which  it  is  inoculated.  By  using  another  kind 
of  putrid  fluid,  Koch  produced  in  rabbits  a  general 
infection,  and  from  the  blood  of  the  animal  suc- 
cessful inoculation  could  be  performed.  The  post- 
mortem changes,  local  and  general,  were  those  of 
pyaemia,  and  in  particular  there  were  metastatic 
deposits  in  the  lungs  and  liver.  Koch  further  ob- 
served that  the  micrococci  were  deposited  in  masses 
on. the  side  of  the  blood-vessels,  and  these  masses 
showed  a  power  of  causing  the  adhesion  together  of 
red  blood-corpuscles  on  the  side  of  a  vessel.  The 
micrococci  have  thus  the  power  in  themselves  of 
giving  rise  to  the  formation  of  thrombi  and  emboli. 
This  power  of  aggregating  the  blood-corpuscles 
Koch  regarded  as  a  characteristic  of  the  micro- 
coccus with  which  he  was  experimenting,  and  to 
the  formation  of  these  masses  he  attributes  the 
metastatic  deposits-.  He  obtained  subsequently  a 
true  septicaemia  in  rabbits  in  which  secondary  de- 
posits did  not  occur,  and  which  had  not  the  power 
of  enclosing  the  red  corpuscles  in  the  masses  which 
formed  in  the  blood-vessels. 

We  see,  therefore,  that  in  mice  and  rabbits  the 
various  types  of  the  general  septic  disease  can  be 
reproduced — the  difference  depending  on  the  specific 
character  of  the  microbes  inoculated.  It  has  also  been 
found  that  the  bacilli  of  mouse-septicaemia  produce 
no  effect  on  the  rabbit,  even  when  inoculated  in 
very  large  doses.  In  this  again  we  have  evidence 
of  the  specific  nature  of  the  process.  On  the  other 
hand,  it  has  l_>een  shown  in  experimenting  with  the 
diplococcus  of  pneumonia  that  a  variety  of  septic 
diseases  can  be  produced  by  selecting  for  inocula- 
tion various  types  of  animals,  e.g.  rabbits,  sheep, 
dogs,  &c.  The  specific  character  of  the  septic  dis- 
ease depends  in  this  series  of  experiments  on  the 
kind  of  animal  employed. 

With  these  facts,  pathological  and  bacterio- 
logical, before  us,  we  have  to  discuss  now  more 
particularly  the  occurrence  of  general  sepsis  in  the 
human  subject.  It  must  be  admitted  that  in  spite 
of  the  clinical  and  experimental  investigations  which 
have  been  shortly  referred  to  in  the  foregoing 
paragraphs,  we  have  not  before  us  material  to  en- 
able us  to  say  decisively  why  a  given  case  becomes 
pysemic,  while  another  is  septicemic.  F.  Gartner 
recently  studied  two  cases  of  septicaemia,  and  two 
of  pyaemia,  each  originating  in  uterine  infection,  and 
each  showing  the  same  anatomical  lesions  of  in- 
flammation round  a  septic  focus.  In  each  case  he 
found  both  streptococci  and  staphylococci.  Gartner 
does  not  propose  an  answer  to  the  question,  but 
concludes  with  the  demonstration  of  the  very  close 
resemblance  of  the  four  cases  so  far  as  the  origin 
was  concerned.  The  micrococcus  had  in  each  case 
invaded  the  blood. 

The  path  of  entrance  taken  by  the  microbes 
is  clear  when  a  septic  wound  can  be  demonstrated. 
In  many  cases,  however,  the  mode  of  invasion  is 
obscure.  These  cases  are  sometimes  called  crypto- 
genetic.  Fischl  carried  out  an  investigation  of 
great  interest  on  septic  infection  of  infants.  He 
showed  that  the  apparently  primary  gastro-enteritis 
and  capillary  bronchitis  are  in  reality  part  of  a 
general  condition  of  septicaemia  or  pyaemia.  In  a 
recent  post-mortem  examination,  the  writer  found 
this  condition  in  the  lungs  of  an  adult.  The  ab- 
scesses contained  a  pure  growth  of  Staphylococcus 
pyogenes  albus.  Fischl  mentions  that  nine  out  of 
fourteen  cases  he  examined  showed  this  coccus  in 
pure  cultivation.    He  regarded  the  source  of  infec- 


tion as  the  air  or  the  food.  Grawitz  has  shown 
that  in  certain  abnormal  conditions  the  general 
resistance  of  the  tissues  to  the  invasion  of  microbes 
is  less  than  that  in  force  when  the  subject  is  healthy. 
Some  time  ago  the  present  writer  performed  a  post- 
mortem examination  on  a  patient  who  had  shortly 
before  death  accidentally  fractured  a  number  of  ribs. 
The  patient  also  suffered  from  acute  mania.  Round 
each  site  of  fracture  an  abscess  had  developed, 
although  there  was  no  discoverable  lesion  of  the 
surface  by  which  infection  might  have  gained  en- 
trance to  the  tissues.  This  case  illustrates  the  effect 
of  disease  and  injury  in  lowering  resistance  to  inva- 
sion. Gottstein  has  carried  out  an  experimental 
investigation  on  this  subject.  He  injected  guinea- 
pigs  with  the  bacillus  of  chicken-cholera,  a  microbe 
to  which  they  are  relatively  immune,  and  at  the 
same  time  gave  them  a  dose  of  hydracetin  sub- 
cutaneously.  They  died  with  abscess-formation 
and  inflammatory  change  in  the  serous  cavities. 
The  point  of  importance  in  this  experiment  accord- 
ing to  Gottstein  is  that  the  disintegration  of  red 
blood-corpuscles  by  the  hydracetin  sets  free  fer- 
ments which  intoxicate  the  animal,  and  thus  breaks 
down  the  resistance  of  the  tissues.  He  also  ex- 
perimented on  the  breaking  down  of  resistance  by 
using  pyrogallol,  which  dissolves  the  red  blood- 
corpuscles,  and  came  to  the  conclusion  that  in  cases 
of  sepsis  the  resistance  of  the  whole  organism  is 
broken  down  by  the  poison,  and  this  is  followed  up 
by  an  invasion  of  bacteria. 

In  considering  this  question  in  relation  to  pyaemia 
in  the  human  subject  we  come  upon  a  very  diffi- 
cult pathological  problem.  In  1886  Stephen  I'aget 
showed  that  a  special  relationship  holds  between 
abscess  of  the  liver  and  fracture  of  bone,  and  that 
necrosis  of  bone  has  a  similar  relation  to  abscess  of 
the  kidney.  Again,  pleurisyand  pericarditis  are  more 
common  after  injuries  to  limbs  than  after  injuries 
to  head  and  trunk.  Abscess  in  the  heart  is  more 
common  in  pyaemia  involving  the  lower  limbs  than 
in  any  other.  The  lungs  are  the  most  favourite 
site  of  abscess.  Among  muscles,  the  pectoral  are 
the  most  frequently  affected,  while  the  calf-muscles 
are  the  next  in  frequency.  Another  favourite  site 
of  inflammation  is  the  synovial  sheath  of  the  tendons 
on  the  back  of  the  left  hand  ;  another,  the  back  of 
the  left  eye.  The  result  of  Paget's  investiga- 
tions is  difficult  of  interpretation  on  any  theory  of 
local  or  general  resistance.  Marmorek  has,  how- 
ever, attempted  to  arrange  the  observations  on 
pyjemia  in  a  general  theory  of  lines  of  defence. 
Organs  most  liable  to  abscess-formation  in  pysmia 
are  those  which  are  weakest  in  defence.  The  anti- 
bacterial coefficient  of  any  organ  is  in  inverse  ratio 
to  the  number  of  bacteria  found  in  it.  The  anti- 
bacterial power  of  a  tissue  is  associated  with 
the  number  of  active  living  cells  found  in  it. 
On  this  theory  the  first  line  of  defence  for  the 
organism  is  the  skin  and  subcutaneous  connec- 
tive tissue.  The  second  is  the  lymphatic  glands. 
The  third  line  of  defence  is  the  blood.  After  this, 
organs  are  liable  to  suffer  in  inverse  ratio  to  their 
anti-bacterial  power.  This  theory  is  somewhat 
difficult  to  apply  to  the  actual  problems  of  septi- 
caemia and  pyaemia  in  the  human  subject. 

Treatment.  —  As  regards  treatment  of  these 
conditions,  little  remains  to  be  said.  The  surgical 
cleansing  of  all  primary  foci,  and  in  some  cases  of 
pyaemia  of  secondary  foci  also,  is  the  first  step 
which  should  be  taken  {^see  Cellulitis).    In  the 
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a  pUice,  if  ihe  sepsis  be  due  to  the  streptococci.1;., 
anti -streptococcus  serum  ma}'  he  emplo)ed. 
e  evidence  as  to  tlie  value  of  this  new  therapeutic 
Mit  has  not  yet  accumulated  in  suBlcient  quantity 
be  decisive  (ytY  Serum-Therai'EUTics).  Medi- 
treatment  of  the  sympt(3ms  is  to  I;e  strenuously 
ried  out.  The  temperature  is  to  be  controlled 
antipyretics,  and  quinine  is  the  drug  most  recom- 
nded  for  this  purpose  by  the  clinical  authorities, 
e  maintenance  of  the  strengtli  by  suitable  diet 
i  stimulants  is  also  of  the  greatest  importance, 
some  of  the  cases  where  treatment  has  been 
:cessful  the  period  of  convalescence  has  been 
y  prolonged.  J.  Lorraix  Smith. 

SARATOGA,  in  Saratoga  County,  New 
rk,  U.S.A.  —Alkaline  chalylieate  and  muriated 
aline  waters,  containing  traces  of  iodine  and 
)mine.  The  springs  of  Ballston,  a  few  miles 
m  Saratoga,  are  of  a  like  character.  See 
NERAL  Waters. 

3ARCINA  (sareiua,  a  pack  or  iiundle). — This  is 
iiorplK  ilugical  term  applied  to  various  species  of 
cro-organisms  belonging  to  the  group  of  .Schizo- 
'cetes,  which,  developing  by  fission  in  three 
ines  at  right  angles  to  one  another,  form  more  or 
s  cubical  aggregates  of  4,  8,  16,  32,  or  64  cocci, 
iring  the  appearance  of  corded  'bales 'or  'packets.' 
ley  are  non-motile,  do  not  form  spores,  and  re- 
n  the  stain  after  treatment  by  liram's  method, 
hen  cultivated  upon  artificial  media  many  species 
;  chromogenic,  the  characteristic  arrangement  in 
aes  is  lost,  and  only  diplococci  and  tetrads  are  to 
demonstrated  microscopically.  See  Bacterla.. 
So  far  as  is  known  at  present,  the  sarcinpe  are  not 
thogenic,  but  merely  occur  in  diseased  organs  as 
;ual  saprophytes. 

The  most  inipc)rtant  species  of  sarcina  met  with  in 
man  pathology  are  the  following  :  — 
I.  Sarcina  ventriculi. — This  species  is  of 
quent  occurrence  in  the  stomach,  and  in  the 
mit  of  gastric  dilatation  from  pyloric  obstruction  : 
some  cases  of  gastric  ulcer  and  carcinoma  with- 
t  dilatation  :  and  in  rare  ca':es  of  gastric  catarrh. 


Sarcina  ventriculi.    Showing  sarcinje  and  starch- 
granules  in  \omited  matter,  diani. 

heir  presence,  however,  is  not  sufficiently  constant 
be  of  much  diagnostic  value,  and  is  certainly  not 
ithognomonic  of  a  dilated  stomach,  as  has  been 
ipposed.  Their  appearance  is  usually  associated 
ith  a  state  of  fermentation  of  the  gastric  contents, 
hich  appear  frothy,  and  are  of  an  acid  reaction 
id  smell  ;  but  it  would  seem  that  the  organism  is 


not  the  actual  cause  of  the  condition,  for  cases  are 
recorded  of  their  occurrence  in  vomit  that  showed 
no  signs  of  fermentation  ;  while  the  introduction  of 
jiure  cultivations  of  sarcinie  into  the  stomach  is  not 
followed  by  fermentative  changes  in  its  contents. 

Sarcinie  are  easily  detected  under  the  microscope. 
A  drop  of  liquor  potassa:  added  to  a  fragment  of 
vomit  on  the  glass  slide,  and  covered  with  thin 
glass,  is  sufficient  to  display  their  characteristic  ap- 
pearances. The  constituent  cells  are  about  I  "9^*  in 
diameter. 

2.  Sarcina  pulmonum.  — This  species  has 
been  described  as  occurring  in  certain  lung-states 
associated  with  suppuration.  It  is  said  readily  ti> 
induce  ammoniacal  decomposition  of  the  urine 
when  introduced  into  this  fluid  ;  and  in  one  case 
appeared  to  contain  starch  or  cellulose  in  its  com- 
position. 

.Sarcina?  are  also  stated  to  have  been  found  in  the 
fxces,  in  the  ventricles  of  the  brain,  in  hydrocele- 
fluid,  in  gangrenous  intestines,  and  in  cholera- 
stools.  W.  II.  A:. I. CHIN. 

SARCOCELE  (cdpl,  flesh  ;  and  k-IiKti,  a  tumour). 
A  name  for  any  solid  enlargement  of  the  testes. 
See  Testes,  Diseases  of. 

SARCOIVIA(<rap|,  flesh). —A  form  of  new-growth. 
See  Tl!  mours. 

SARCOPTES  SCABIEI.  —A  synonym  for 
Acarus  scabiei.    See  Ar.ARUS. 

SATURNISM  (f,?/?//7///,r,  lead).— A  synonym  for 
lead-poisoning.    See  Leah,  I^oisoning  by. 

SAWYER'S  CRAMP. ^5(r  Occui'ATIOn-Dis- 
EASES  ;  and  Writer's  Cramp. 

SCABIES  (seab/<s.  scab,  mange).'  —  Svnon.  : 
Itch  ;  Fr.  Ga/e  ;  Ger.  Kratze. 

Definition. — A  simple  inflammation  of  the 
skin,  produced  by  the  irritation  of  the  Aeariis  ^eabiei 
and  the  scratching  of  the  sufferer.  The  disease  is 
contagious,  as  the  parasite  is  easily  transferred  from 
one  person  to  another.    See  Acarus. 

Description. — The  parts  of  the  body  most 
likely  to  be  attacked  are  the  soft  skin  between  the 
lingers,  and  on  the  flexor  side  of  the  wrists  and 
elbows  ;  the  lower  part  of  the  abdomen,  buttocks, 
and  penis  ;  and  in  women  the  mammae  ;  in  children 
tlie  feet  and  legs,  in  addition  to  the  other  parts  of 
the  body  already  mentioned,  are  very  liable  to  be 
attacked.  The  acarus  generally  attacks  both  sides 
of  the  body  symmetrically,  and  in  adults  is  never 
met  with  in  the  skin  of  the  face  or  scalp  ;  but  any 
other  part  of  the  body  may  be  affected. 

The  eruption  produced  by  the  acari  and  byscratch- 
ing,  is  attended  by  itching,  especially  at  night,  and 
resembles  a  scattered  eczema  ;  and  the  extent  and 
severity  of  the  disease  will  depend  chiefly  on  its  dura- 
tion. The  most  characteristic  feature  for  the  purposes 
of  diagnosis  is  the  scabies-burrow,  which  resembles 
roughly  an  old  pin -scratch.  Examined  closely,  it 
has  a  dotted  and  beaded  appearance  with  ragged 
dirty  edges  at  its  entrance,  where  the  roof  of  the 
cuniculus  has  been  worn  away  by  rubbing.  At  the 
distant  end  of  the  burrow  may  be  sometimes  seen 
the  parent-acarus,  which  is  easily  extracted  by  in- 
serting the  point  of  a  pin  along  the  burrow  and 
touching  the  acarus,  which  immediately  adheres  to 
the  pin,  and  may  thus  be  removed  for  the  purpose 
of  examination. 
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Diagnosis. — The  following  points  serve  to  dis- 
tinguish scabies  :  (I)  the  particular  parts  attacked 
as  just  indicated  ;  (2)  the  eruption,  which  consists 
of  scattered  and  isolated  papules  and  vesicles,  and 
more  rarely  pustules,  with  their  tops  more  or  less 
torn  by  scratching  ;  (3)  the  history  of  the  case,  and 
especially  of  contagion  ;  (4)  the  presence  of  the 
scabies-burrow;  and  {5)  the  demonstration  of  the 
acarus  by  means  of  the  microscope. 

Treatment. — The  usual  plan  of  treating  scabies 
is  by  the  use  of  either  (i)  sulphur-ointment;  or 
{2)  sulphur-baths  or  lotions.  The  former  is  the 
more  effectual  method,  although  the  latter  may  be 
occasionally  preferred.  In  order  to  cure  an  ordinary 
case  of  scabies,  it  is  simply  necessary  that  the 
patient,  before  going  to  bed,  should  thoroughly 
apply  and  well  rub  in  the  sulphur-ointment  to  every 
part  of  the  body,  excepting  the  skin  of  the  face  and 
scalp  ;  and  in  order  to  keep  the  ointment  in  contact 
with  the  skin,  he  should  sleep  in  his  under-clothes, 
such  as  drawers,  jersey,  socks  and  gloves,  and  in 
the  morning  take  a  warm  bath  and  put  on  clean 
clothes.  The  process  should  be  repeated  for  three 
or  four  nights,  after  which  the  ointment  should  be 
used  every  night  for  a  week  or  ten  days  to  those 
parts  of  the  body  only  which  are  especially  attacked 
by  the  disease.  It  is  not  necessary  to  boil  the 
iinder-clothes,  ordinary  washing  and  ironing  is  quite 
■effective. 

The  ointment  should  contain  a  drachm  of  sulphur 
to  an  ounce  of  benzoated  lard,  but  for  young 
children  an  ointment  of  about  half  this  strength  is 
most  suitable.  A  common  mistake  is  to  use  a 
strong  sulphur-ointment  for  many  weeks,  thus  pro- 
ducing an  irritable  state  of  skin,  which  is  mistaken 
for  a  continuation  of  the  scabies. 

If  a  sulphur-bath  be  preferred,  it  may  be  made 
by  dissolving  half  a  pound  of  sulphurated  potash  in 
thirty  gallons  of  water.  It  is  necessary  to  repeat 
the  bath  several  times  at  intervals  of  a  few  days. 

If  it  be  desired  to  treat  scabies  by  a  lotion, 
Vlemingkx's  solution  may  be  used.  It  is  made  by 
boiling  five  gallons  of  water  with  a  quarter  of  a 
pound  of  quicklime  and  half  a  pound  of  sulphur 
imtil  three  gallons  are  left.  This  lotion  is  effective, 
but  it  is  apt  to  irritate  the  skin,  and  is  not  so  gene- 
rally useful  as  the  sulphur-ointment. 

R.  LiVEING. 

SCALD. — An  injury  to  any  part  of  the  body 
caused  by  the  action  of  moist  heat,  either  in  the 
form  of  steam  or  of  a  hot  fluid.  See  Heat,  Effects 
of. 

SCARIFICATION  (scarifico,  I  make  an  incision). 
This  is  an  operation  in  which  small  superficial 
incisions  are  made,  through  either  the  skin  or 
mucous  membrane,  to  allow  the  escape  of  blood, 
as  in  wet-cupping,  or  of  serous  fluid,  in  reheving 
dropsical  effusions  ;  or  to  liberate  the  teeth,  as  in 
difficult  dentition. 

SCARLATINA. — A  synonym  for  scarlet  fever. 
See  Scarlet  Fever. 

SCARLET  FEVER.  —  Synon.  :  Scarlatina  ; 
FebriS  scarlatina  ;  Fr.  Scarlatine  ;  Ger.  Scharlach. 

Definition. — A  febrile  infectious  disease,  of 
which  the  characteristic  symptoms  are  a  punctate 
erythematous  rash  and  a  sore-throat.  During  con- 
valescence the  skin  desquamates  and  certain  com- 
plications often  occur,  the  most  important  being 
inflammation  of  the  ears,  kidneys  and  joints. 


Geographical  Distribution. — At  the  present 
day  scarlet  fever  is  confined  chiefly  to  the  temperate 
zones,  being  more  or  less  endemic  in  Europe  (espe- 
cially the  north-western  countries  and  Russia),  in 
the  northern  of  the  United  States,  and  in  parts  of 
South  America.  It  is  not  common  in  Australia, 
and  is  rare  in  the  tropics,  even  among  the  European 
population. 

.'Etiology. — One  of  the  most  remarkable  facts 
in  connection  with  the  Ktiology  of  scarlet  fever  is 
the  decrease  in  its  mortality  during  the  past  thirty 
years.  Thus  the  average  annual  death-rate  per 
million  living  for  England  and  Wales  has  fallen  from 
982  (1861-S)  to  241  (1886-90). 

Since  1874  there  has  been  an  almost  unbroken 
decline  in  the  death-rate  ;  nor  has  this  decrease 
been  confined  to  England  and  Wales.  It  has  been 
observed  in  Scotland,  Ireland,  Sweden,  Norway, 
Denmark,  Germany,  and  many  large  continental 
cities  and  towns  ;  there  is  also  evidence  of  the  same 
decrease  in  the  United  States  of  America.  Some 
writers  have  suggested  that  it  is  in  part  due  to  les- 
sened prevalence  (morbidity)  ;  but  that  this  is  far 
from  being  an  important  factor  is  shown  by  a  study 
of  such  notification-statistics  as  are  forthcoming,  not 
only  from  this  country,  but  also  from  abroad.  J.  T. 
Wilson  has  shown  that  the  lessened  mortality  is  due 
chiefly  to  the  lessened  fatality  (case-mortality).  This 
has  been  observed  not  only  in  hospital  cases,  but 
also  in  all  cases  in  nearly  every  town  where  notifi- 
cation has  been  in  force.  That  there  has  been  of 
recent  years  a  change  of  type  in  the  disease  will 
hardly  be  denied  by  any  one  who  has  had  sufficient 
opportunity  for  clinical  observation.  The  most 
severe  forms  are  less  frequent  than  they  formerly 
were.  This  lessened  severity  may  perhaps  be  due 
partly  to  such  causes  as  improved  sanitation  and 
a  more  general  use  of  hospitals  ;  but  there  are  also 
at  work  factors  which  are  unfortunately  quite  un- 
known to  us,  so  that  we  have  no  guarantee  that  we 
have  seen  the  last  of  virulent  scarlet  fever.  At 
present  the  fatality  in  London  is  less  than  4  per 
cent.  ;  but  as  an  instance  of  the  height  to  which  it 
can  rise,  it  may  be  mentioned  that  in  Stockholm 
in  the  year  1870  it  was  no  less  than  28-8  per  cent. 

Age. — Scarlet  fever  is  a  disease  mostly  of  children, 
especially  of  those  from  two  to  ten  years  of  age. 
The  fourth  year  is  the  period  of  greatest  suscepti- 
bility. Below  one  and  over  twenty- five  the  disease 
is  uncommon.  The  fatality  is  highest  during  the 
first  year,  and  though  falling  with  each  year,  yet 
is  high  up  to  the  fourth.  It  then  remains  low  up  to 
the  fortieth,  after  which  it  again  rises  slightly. 

Sex. — Though  at  all  ages  more  cases  are  actually 
met  with  among  females,  yet  males  are  somewhat 
more  susceptible  to  the  disease.  The  fatality  is 
also  higher  among  males. 

Race.  — The  dark  races  of  mankind  are  less  sus- 
ceptible than  the  white. 

Seasonal  prevalence. — The  London  notifications 
show  that  usually  the  number  of  cases  begins  to  rise 
in  June  and,  with  a  slight  check  in  August,  con- 
tinues to  rise  to  a  maximum  in  October.  It  is 
slightly  lower  during  November  and  falls  somewhat 
quickly  during  December  and  January.  The  mini- 
mum is  reached  in  March  or  April.  The  fatality, 
however,  is  highest  during  January,  February  and 
March,  and  lowest  from  July  to  November. 

Dissemmation. — Scarlet  fever  is  highly  infectious. 
The  infection  is  spread  chiefly  in  a  direct  manner 
by  individuals  suffering  or  convalescent  from  the 
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isease  ;  but  it  is  often  conveyed  by  means  of  in- 
!Cted  articles  (clothing,  books  &c. )  and  by  third 
ersons.  The  virus,  when  harboured  in  clothing  or 
ther  fomites,  remains  active  for  long  periods  of  time. 

The  disease  can  also  be  spread  by  means  of  a 
lilk-supply.  In  some  outbreaks  the  origin  of  the 
Dntamination  of  the  milk  has  not  been  ascertained  ; 
1  others  it  has  been  found  in  a  case  of  scarlet  fever 
ccurring  among  persons  concerned  in  the  collection 
r  distribution  of  the  milk  ;  while  in  a  third  group 
;  has  been  shown  that  cows  from  which  the  milk 
'as  obtained  were  the  subjects  of  a  certain  disease 
f  the  udders,  skin  and  viscera. 

From  the  evidence  collected  in  the  last  group  of 
ises,  it  appears  to  be  certain  that  cows  sufler  from 

disease  capable  of  giving,  through  their  milk, 
:arlet  fever  to  human  beings.  There  is  reason 
Iso  to  believe  that  swine  suffer  from  a  disorder 
'hich  must  be  regarded  as  scarlet  fever. 

It  is  probable  that  the  aggregation  of  children  in 
:hools  is  not  without  influence  on  the  prevalence 
f  the  disease.  At  any  rate  there  is  every  year  a 
ill  in  the  notifications,  previously  on  the  rise, 
uring  tlie  summer  holidays  of  the  School  Board  in 
.ondon,  the  rise  being  resumed  soon  after  the  re- 
pening  of  the  schools.  This  fall  is  most  marked 
t  the  school  ages  (3  to  13). 

Defective  hygiene  influences  scarlet  fever  in  re- 
ject not  to  its  prevalence,  but  to  its  type  ;  so  that 
isanitary  surroundings  aggravate  an  attack  and 
ivour  complications.  So  far  no  definite  effects 
ave  been  traced  to  the  influence  of  soil,  rainfall  or 
;mperature,  unless  we  except  its  rarity  in  the 
•opics. 

MoKBiD  Anatomy. — Beyond  the  local  faucial 
;sions  there  is  little  to  be  seen  post  mortem  by  the 
aked  eye.  During  the  eruptive  period  a  micro- 
:opic  examination  of  the  skin  reveals  hyperx'mia 
nd  cedema  of  the  cutis  vera,  with  proliferation  of 
le  cells  of  the  Malpighian  layer  of  the  epidermis, 
tesides  the  cervical,  other  lymphatic  glands,  espe- 
ially  the  mesenteric,  may  be  enlarged,  and  occa- 
ionally  the  Teyer's  patches  are  slightly  inflamed, 
n  septic  cases  the  spleen  may  be  enlarged.  Dur- 
ig  the  acute  stage  the  kidneys  present  little,  if  any, 
hanges,  at  the  most  a  slight  infiltration  of  the  in- 
erstitial  tissue  with  leucocytes.  In  cases  of  nephritis 
he  inflammatory  changes  affect  chiefly  the  glome- 
Lili  and  the  interstitial  tissue  of  the  cortex. 

Pathology.  — There  can  be  little  doubt  that  the 
ssential  cause  of  scarlet  fever  is  some  kind  of  micro- 
rganism,  which  probably  gives  rise  to  a  general 
ifection,  and  not  to  a  local  one  with  secondary 
axremia,  as  in  diphtheria.  The  disease  has  been 
iroduced  by  the  inoculation  of  healthy  individuals 
/ith  the  faucial  and  buccal  secretions  of  a  scarlet- 
sver  case. '  More  than  one  observer  has  believed 
hat  he  has  discovered  the  specific  organism.  Ac- 
ording  to  Klein  it  is  a  particular  streptococcus, 
^hich  he  isolated  in  1886  from  the  diseased 
dders  and  viscera  in  an  outbreak  attributable  to 
he  milk  of  certain  cows  on  a  farm  at  Hendon,  and 
ifhich  he  has  since  that  date  found  in  the  blood, 
issues,  and  skin  of  cases  of  human  scarlet  fever, 
rhis  organism,  which  is  the  same  as  one  subse- 
[uently  described  by  Kurth  under  the  name  of 
Streptococcus  conglomeratus,  differs,  according  to 
vlein,  from  the  Streptococcus  pyogenes.  When 

'  These  inoculations  were  most  unjustifiably  performed 
>y  Stickler,  of  Orange,  New  Jersey,  U..S.A.,  in  the  hopes  of 
inding  a  protective  virus  in  the  secretions. 


grown  in  broth  the  fluid  remains  clear,  and  the 
organism  forms  one  large  or  several  sinall  conglome- 
rate masses  at  the  bottom  of  the  vessel  or  test-tube. 
Gordon  has  found  it  in  most  of  several  cultivations, 
taken  from  the  tonsils  of  patients  in  different  stages 
of  scarlet  fever,  but  never  in  the  aural,  and  rarely 
in  the  nasal  discharge  :  a  peculiar  fact  when  we 
remember  that  there  is  good  reason  for  believing 
that  the  nasal  discharge  is  particularly  infectious. 
If  this  micro-organism  be  injected  into  calves  or 
mice,  general  infection  takes  place  ;  and  the 
organism  in  question  can  be  recovered  from  the  blood 
and  tissues  of  the  affected  animals.  There  is  no 
clear  proof,  however,  that  this  general  infection  is 
the  same  disease  as  human  scarlet  fever  ;  and  we 
have  further  to  remember  that  it  has  been  estab- 
lished that  in  the  latter  disease  cocci  are  present  in 
the  fauces  and  elsewhere,  some  of  which  are  the 
cause  of  the  septic  and  suppurative  complications, 
though  not  of  the  disease  itself.  The  S.  conglome- 
ratus (as  well  as  another  coccus  to  be  immediately 
referred  to)  may  after  all  be  only  one  of  these  acci- 
dental organisms.  More  recently,  Class  has  de- 
scribed an  organism  which  he  believes  to  be  the 
cause  of  scarlet  fever.  It  is  a  diplococcus,  which, 
when  grown  on  glycerine-agar,  to  which  5  per  cent, 
of  sterilised  black  garden-earth  is  added,  assumes 
the  form  of  a  large  gonococcus.  He  states  that  he 
has  isolated  this  organism  from  the  fauces,  blood, 
and  desquamating  skin  of  scarlet-fever  cases.  If 
the  blood  of  a  patient  convalescent  from  scarlet 
fever  be  added  to  the  culture-medium,  the  organism 
is  prevented  from  growing.  The  diplococcus  is 
pathogenic  to  mice,  guinea-pigs,  and  swine.  In 
white  swine  it  gives  rise  to  an  attack  of  fever  with 
an  erythematous  rash  which  is  followed  by  desqua- 
mation. The  disease  thus  produced  by  inoculation 
is  infectious,  so  that  other  animals  of  the  same  kind 
contract  the  disease  naturally  from  those  artificially 
infected. 

In  connection  with  these  experiments  it  may  be 
mentioned  that  Behle  has  reported  an  outbreak 
of  a  disease  in  pigs,  which  accompanied  an  epi- 
demic of  severe  scarlet  fever  among  children  in  the 
same  locality.  The  chief  symptoms  were  angina, 
erythema,  albuminuria,  and  desquamation.  A 
healthy  pig  was  inoculated  with  the  blood  of  a 
child  suffering  from  severe  scarlet  fever  in  this  epi- 
demic, and  the  animal  was  fatally  attacked  by  a 
disease  which  had  exactly  the  same  symptoms. 

It  must  be  left  to  future  investigators  to  decide 
which,  if  either,  of  the  two  organisms  above  men- 
tioned is  the  specific  cause  of  scarlet  fever. 

Clinical  History. — The  iiiaibatiou-pcriod  is 
usually  of  two  or  three  days'  duration.  It  is  not  in- 
frequently shorter,  but  rarely  longer.  Probably  it 
never  exceeds  five  days. 

Prodromal  period. — The  most  constant  symptoms 
are  vomiting,  a  rise  of  temperature,  headache,  and 
sore-throat.  Occasionally,  especially  in  adults,  a 
sore-throat  is  complained  of  for  a  day  or  two  before 
the  other  symptoms  appear.  In  mild  cases  there 
may  be  no  vomiting  ;  on  the  other  hand,  in  a  few 
cases  vomiting  may  be  so  frequent  as  to  induce 
within  a  few  hours  a  serious  state  of  collapse,  even 
though  the  subsequent  course  of  the  attack  is  by  no 
means  severe.  A  rigor  is  rare,  but  the  patient  may 
feel  chilly.  Children  are  restless  and  refuse  their 
food.  The  pulse-rate  usually  rises  considerably 
(120  to  140  a  minute).  The  tongue  is  coated  with 
a  white  fur  ;  sometimes  tliere  is  diarrhoea. 
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After  a  few  hours  the  initial  vomiting  ceases,  but 
the  other  symptoms  persist  till  the  appearance  of 
the  rash,  which  usually  comes  out  within  twenty- 
four  hours  from  the  onset  of  the  attack.  In  not  a 
few  of  the  mild  cases  the  rash  is  observed  as  early 
as  any  of  the  symptoms  ;  on  the  other  hand,  in 
some  of  the  most  severe,  its  appearance  is  delayed 
till  the  third,  fourth,  or  even  fifth  day.  As  a  rule 
the  character  of  the  prodromal  symptoms  corre- 
sponds with  the  severity  of  the  attack. 

Three  forms  of  the  disease  can  be  distinguished 
clinically  ;  but  it  must  be  remembered  that  between 
them  are  gradations,  so  that  no  hard  and  fast  line 
can  be  drawn. 

1.  Scarlatina  Benigna,  or  Simple  Scarlet  Fever. — 
In  this  form  all  the  symptoms  are  of  moderate  in- 
tensity. The  rash,  though  it  usually  invades  the 
trunk  and  limbs,  may  be  limited  to  a  portion  of  the 
former,  or  may  be  absent  altogether.  It  lasts  for 
three  or  four  days,  but  sometimes  for  a  much  shorter 
time,  even  for  less  than  a  day.  While  the  rash  is 
coming  out  the  temperature  is  moderately  elevated 
(ioo°  to  102°  F. ).  With  the  fading  of  the  rash 
the  temperature  gradually  falls,  and  reaches  the 
normal  at  the  end  of  three  to  seven  days.  There 
may  be  no  sore-throat,  and  the  fauces  may  appear 
normal.  But  sore-throat  maybe  present  with  little 
if  any  visible  lesion  ;  though  there  is  usually 
tonsillitis  with  or  without  inflammation  of  the 
soft  palate  and  pharynx.  These  structures  may 
be  smeared  over  with  loose  muco-purulent  exuda- 
tion, and  slight  superficial  ulceration  may  occur. 
The  cervical  glands  are  moderately  enlarged  and 
painful  in  cases  where  the  tonsils  are  inflamed. 
Complications  and  sequels  occur  less  frequently 
than  in  the  more  severe  forms  of  the  disease  ;  yet  it 
must  not  be  forgotten  that  most  serious  affections, 
such  as  nephritis  and  otitis,  do  occasionally  follow 
even  the  mildest  cases,  especially  when  neglected. 
Desquamation  may  be  delayed  till  the  end  of 
three  weeks,  and  may  be  partial  or  absent. 

2.  Scarlatina  Anginosa  (Septic  Scarlet  Fever). — 
The  prodromal  symptoms  are  usually  of  some  seve- 
rity ;  but  occasionally  a  case,  at  first  of  the  benign 
form,  after  a  few  days  becomes  septic  and  presents 
graver  symptoms.  The  distinguishing  feature  of 
this  variety  is  the  faucial  affection.  There  is,  in  the 
first  instance,  general  and  acutely  painful  inflamma- 
tion of  the  fauces,  which  may  be  swollen  to  such  a 
degree  as  to  impede  deglutition  or  respiration.  A 
viscid  secretion  fills  the  mouth  and  naso-pharynx  ; 
and  pultaceous,  sometimes  membranous,  exudation 
forms  upon  the  tonsils  and  palate.  The  nasal  pas- 
sages are  inflamed  and  blocked  ;  and  a  discharge, 
at  first  thin  and  watery,  later  muco-purulent,  pours 
from  the  nostrils,  excoriating  the  adjacent  skin. 
The  cervical  glands  are  much  enlarged,  of  doughy 
consistency,  and  very  painful.  Often,  too,  the  skin 
and  subcutaneous  areolar  tissue  are  inflamed,  and 
there  is  a  hard,  brawny  swelling,  extending  in  the 
most  severe  cases  from  one  ear  below  the  chin  to 
the  other  (bull-neck).  The  throat  is  acutely  pain- 
ful. The  faucial  oedema  may  resolve  without  any 
subsequent  lesion  ;  but  usually  necrosis  takes  place, 
and  yellow  or  grey  sloughs  are  seen,  the  separation 
of  which  leads  to  ulceration  of  the  tonsils,  uvula, 
soft  palate,  or  pharynx.  In  extreme  cases  the 
necrosis  is  so  extensive  as  to  involve  the  whole  of  the 
soft  parts  of  the  fauces  ;  in  those  less  severe  portions 
only  slough,  as  the  uvula  or  a  tonsil.  Occasionally 
a  portion  of  one  or  both  anterior  pillars  sloughs,  and 


oval  perforations  are  left ;  this  local  sloughing  is 
probably  caused  by  the  pressure  of  the  swollen 
tonsil  against  the  cedematous  anterior  pillar.  The 
angle  between  the  base  of  the  uvula  and  the  ante- 
rior pillar  on  each  side  is  a  favourite  seat  of  ulcera- 
tion. The  ulceration  is  usually  slow  to  heal  ; 
sometimes,  indeed,  far  from  healing,  it  spreads,  and 
may  travel  downwards  past  the  root  of  the  tongue  to 
the  epiglottis  and  larynx,  in  which  case  symptoms 
of  laryngeal  inflammation  gradually  manifest  them- 
selves. 

The  processes  described  above  are  usually  in  non- 
fatal cases  of  two  or  more  weeks'  duration.  The 
temperature  is  at  first  persistently  high,  102°  to 
104°  F.,  or  higher.  After  a  few  days  or  a  week  or 
two  it  becomes  irregular ;  and  four  or  five  weeks 
may  elapse,  while  the  faucial  ulceration  is  healing, 
before  it  resumes  the  normal.  The  pulse-rate  is 
much  increased  in  frequency  (140  to  160).  At  first 
the  pulse  is  full  and  bounding,  later  it  is  small  and 
feeble.  The  rash  persists  for  a  week  or  ten  days. 
Most  often  it  is  vivid  and  extensively  distributed, 
but  occasionally  it  is  patchy,  and  it  may  be  altogether 
wanting.  The  tongue,  at  first  coated  with  thick 
white  fur,  quickly  peels,  and  assumes  the  '  straw- 
berry' appearance.  Later  it  becomes  dry  and 
dirty.  Sordes  collect  along  the  gums  and  lips,  and 
the  angles  of  the  mouth  are  excoriated.  Stomatitis 
with  ulceration  is  not  infrequent.  In  a  few  cases 
there  is  extensive  excoriation  round  the  anus. 

During  the  first  week  or  so  the  patient  is  restless, 
sleepless,  and  delirious.  Wasting  is  rapid  and 
extreme  ;  and  vomiting  and  diarrhoea,  especially 
the  latter,  are  often  met  with.  Desquamation 
commences  about  the  end  of  the  first  week,  and  is 
profuse.  There  is  also  considerable  loss  of  hair. 
Complications  are  common,  especially  otitis  media 
and  suppurative  lesions. 

Death  in  septic  scarlet  fever  usually  occurs  during 
the  second  or  third  week,  but  it  maybe  delayed  for 
another  week  or  two,  the  patient  dying  of  exhaus- 
tion after  the  febrile  period  is  over.  But  in  such 
cases  it  will  be  observed  that  the  pulse-rate  remains 
high,  and  the  faucial  ulceration  shows  little,  if  any, 
signs  of  repair.  In  non-fatal  cases  recovery  is  very 
tedious. 

3.  Scarlatina  Maligna  (Toxic  Scarlet  Fever). — 
The  symptoms  are  severe  from  the  onset :  repeated 
vomiting,  a  very  frequent  pulse,  a  high  temperature 
(104°  to  105°  F. ),  and  prostration  being  the  most 
prominent.  The  rash  is  usually  profuse.  The  face 
is  of  a  yellowish  hue  and  waxy  appearance.  The 
sore-throat  is  slight,  there  being  moderate  inflam- 
mation of  the  fauces.  The  cervical  glands  are 
little  if  at  all  enlarged.  The  rapidity  of  the  heart's 
action  soon  leads  to  cardiac  failure,  and  there  is 
cyanosis  with  sighing  respiration.  Muscular  tremor 
is  present.  Tlie  tongue  is  covered  with  dry  fur. 
At  first  the  patient  is  dehrious,  but  soon  becomes 
comatose  ;  in  a  few  cases,  however,  the  mental 
condition  remains  clear  to  the  end.  This  form  of 
scarlet  fever  almost  invariably  proves  fatal,  death 
taking  place  on  the  fifth  or  sixth  day  ;  occasionally 
earlier,  even  on  the  first  or  second,  before  the  rash 
has  come  out  or  fully  developed. 

Hcemorrhagic  scarlet  fever,  in  which  there  are 
haemorrhages  into  the  skin  and  from  the  mucous 
membranes,  is  very  rare  at  the  present  day. 

Other  forms  of  scarlet  fez'cr. —  Cases  are  not  in- 
frequently met  with,  especially  during  epidemics, 
in  which  the  patient  presents  no  other  symptoms 
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yond  those  of  a  slight  febrile  attack  with  sore- 
•oat.  Instances  have  been  recorded  when  such 
ses  have  given  rise  to  typical  scarlet  fever  in  sus- 
Dtible  persons  ;  hence  they  may  be  regarded  as 
irtive  cases. 

Occasionally  cases  are  observed  where  the  chief 
iture  of  the  attack  is  a  continued  fever  of  four  or 
e  weeks'  duration,  the  throat-affection  being 
jderate  and  the  constitutional  symptoms  not,  as  a 
[e,  severe.  These  may  be  regarded  as  prolonged 
amples  of  the  benign  variety.  Occasionally, 
vvever,  they  terminate  fatally  from  exhaustion  or 
ne  complication. 

As  for  the  so-called  surgical  and  puerperal 
rieties,  the  writer  sees  no  reason  for  believing 
It  they  differ  from  the  ordinary  forms  of  the 
;ease.  Children  the  subjects  of  '  surgical '  affec- 
ins  are  not  more  likely  to  take  scarlet  fever  than 
3se  who  are  suffering  from  '  medical '  ailments  ; 
cept,  perhaps,  in  the  case  of  burns  or  scalds, 
arlet  fever  of  the  puerperal  state  is  rarely  met 
th,  and  not  necessarily  severe. 
Symptoms.  —  The  rash  of  scarlet  fever  consists 
two  elements,  a  diffuse  erythema  and  very  small 
itinct  spots  or  puncta.  The  puncta  generally 
■pear  earlier  than  or  as  soon  as  the  erythema, 
ough  occasionally  the  erythema  is  visible  for  some 
lurs  before  the  spots.  The  papular  or  punctate 
;ment  outlasts  the  erythema,  especially  in  those 
^ions  where  the  skin  is  naturally  coarse,  as  on 
e  extensor  surfaces  of  the  extremities,  where  the 
.pules  often  consist  of  inflamed  hair-follicles, 
le  rash  is  usually  most  intense  about  the  flexures 
joints,  where,  as  also  upon  the  upper  part  of  the 
lest,  it  may  be  petechial.  It  appears  first  on  the 
:ck  and  chest,  but  quickly  spreads  to  the  rest  of 
e  trunk  and  upper  and  lower  extremities.  It 
fects  also  the  skin  just  in  front  of  and  behind  the 
,rs,  reaching  the  temples  ;  but  it  spares  the  scalp, 
ce,  palms,  and  soles.  In  marked  cases  it  attains 
;  height  on  the  third  or  fourth  day,  after  which 

gradually  fades.  The  colour  varies  from  a  faint 
nk  to  a  bright  vermilion.  In  cases  where  the 
rculation  or  respiration  is  embarrassed  it  is  of 
dusky  red  or  even  purplish  hue.  In  some  cases 
'  the  septic  form  the  rash  is  morbilliform  on  the 
ttremities  and  consists  of  papules  and  macules, 
fecting  also  the  palms  and  soles  ;  but  on  the  trunk 
le  ordinary  character  of  the  rash  is  retained,  and 
le  face  is  not  affected.  The  face,  though  always 
ee  from  rash,  is  often  deeply  flushed,  with  the  ex- 
?ption  of  the  area  round  the  nostrils  and  mouth, 
hich  is  pale  (circum-oral  ring  of  pallor).  Occa- 
onally  the  conjunctive  are  injected. 

The  rash  is  most  intense  in  the  severe  forms  of 
le  disease  ;  the  skin  may  then  be  slightly  tumid, 
specially  on  the  hands,  causing  the  sensation  of  a 
ght  glove.  Miliaria  are  sometimes  seen  in  large 
umbers  on  the  wrists  and  hands,  less  frequently  on 
le  trunk  and  legs. 

The  tongue  is  at  first  coated  with  white  creamy 
ir,  composed  chiefly  of  epithelium  in  process  of 
eing  shed.  The  papilloe  are  enlarged,  and  stand 
ut  as  red  points  projecting  through  the  white  fur. 
"he  latter  separates  along  the  sides  and  tip  of  the 
rgan,  and  in  patches  on  the  dorsum.  When  all 
le  fur  has  separated  the  tongue  is  left  red,  raw  and 
loist,  with  the  enlarged  papillpe  standing  out  as 
listening  points.  This  is  the  condition  known  as 
strawberry  tongue,'  which,  though  occurring  more 
ften  in  scarlet  fever  than  in  any  other  disease,  is 


by  no  means  constant  in  or  confined  to  that  affec- 
tion. 

Desqua»tation  is  one  of  the  most  characteristic 
features  of  scarlet  fever.  It  usually  commences 
about  the  seventh  to  tenth  day  ;  in  mild  cases,  how- 
ever, it  may  be  delayed  to  the  end  of  the  third 
week,  while  in  severe  it  is  observed  as  early  as  the 
second  or  third  day.  Peeling  usually  starts  about 
the  ears  and  cheeks  ;  but  very  soon  it  is  observed 
on  the  neck,  upper  part  of  the  trunk  and  arms,  and 
lastly  upon  the  rest  of  the  trunk  and  extremities. 
Occasionally  it  commences  in  the.  pubic  region. 
The  process  is  usually  completed  within  from  six 
to  eight  weeks,  but  occasionally  within  a  shorter 
period.  The  palms  and  soles  are  the  last  places  to 
become  free  from  desquamation  ;  indeed,  they  may 
go  on  peeling  for  three  or  four  weeks  after  the  rest 
of  the  skin  has  become  clear.  Desquamation  is 
usually  universal,  even  though  the  rash  is  not.  It 
is  most  free  in  cases  where  the  rash  has  been  in- 
tense and  the  fever  acute  ;  but  it  may  occur  and 
even  be  profuse  when  there  has  been  little  or  no 
rash.  On  the  other  hand,  a  few  mild  cases  of 
scarlet  fever,  even  with  a  considerable  rash,  do 
not  apparently  peel  at  all. 

The  desquamation  assumes  three  forms,  which 
may  often  all  be  observed  in  the  same  patient.  In 
the  first,  the  most  common  and  diagnostic  variety, 
the  process  commences  with  the  appearance  of 
minute  white  points  on  the  skin,  caused  by  the 
separating  horny  layer  of  the  papillce.  These 
white  points  are  rubbed  off  and  give  place  to  small 
'  pinhole-Iike  '  rings,  which,  enlarging,  coalesce 
with  one  another  so  as  to  give  rise  to  a  general 
flaky  desquamation.  This  '  pin-hole  '  form  does 
not  occur  on  the  face,  where  the  peeling  is  almost 
always  of  the  second  variety,  which  consists  of 
fine  branny  or  powdery  scales,  such  as  may  follow  ^ 
any  erythema.  This  kind  is  observed  especially 
in  infants  and  mild  cases.  Lastly,  large  irregular 
areas  of  epithelium  may  be  shed  entire,  leaving 
the  skin  pink  and  tender,  but  very  rarely  raw. 
In  such  cases  the  skin  may  separate  from  the 
fingers  like  a  glove.  Very  seldom  are  the  nails 
cast  off. 

The  urine  during  the  febrile  period  is  high- 
coloured,  somewhat  diminished  in  quantity,  and 
deposits  urates.  It  may  contain  a  trace  of  albumen, 
which  is  not  necessarily  a  herald  of  any  subsequent 
nephritis. 

The  sl;iii  is  usually  dry,  and  in  severe  cases 
frequently  hot.  During  convalescence,  after  peel- 
ing, patients  are  subject  to  frequent  perspiration. 

Complications. — Otitis  media  is  the  most  fre- 
quent of  all  the  complications.  It  is  met  with  most 
often  in  the  septic  form  of  scarlet  fever,  arising 
during  the  period  of  the  faucial  ulceration.  But 
it  may  occur  in  mild  cases  and  during  convales- 
cence. Children  under  five  are  most  prone  to  it. 
Otitis  nearly  always  arises  through  the  inflamma- 
tion spreading  up  the  Eustachian  tube  from  the 
throat.  Usually  the  first  sign  is  a  thin  watery 
discharge  from  the  ear,  but  earache,  tenderness  of 
the  ear,  and  pyrexia  may  precede  the  discharge  for 
a  day  or  two.  After  a  time  the  discharge  becomes 
muco-purulent  and  often  offensive.  There  is  nearly 
always  some  loss  of  hearing,  which,  however,  is 
usually  neither  complete  nor  permanent. 

In  the  majority  of  cases  under  appropriate 
treatment,  the  discharge  ceases  in  a  few  weeks. 
Occasionally  a  mastoid  abscess  or  more  serious 
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complications  (inflammation  and  necrosis  of  the  tem- 
poral bone,  especially  the  mastoid  process,  menin- 
gitis, pyemia,  and  cerebral  abscess)  occur  early  in 
the  course  of  the  otitis.  More  commonly,  however, 
they  are  met  with  after  .the  disease  has  become 
chronic.  Complete  deafness,  usually  due  to  impli- 
cation of  the  internal  ear,  with  in  young  children 
consequent  dumbness,  is  at  the  present  day  very 
rare. 

Injlanimation  of  the  cervical  glands  is  most  com- 
mon in  the  septic  form  of  the  disease  during  the 
acute  stage,  but  it  may  occur  in  the  milder  cases 
and  during  convalescence.  Suppuration  often  re- 
sults. Sometimes,  especially  during  the  early 
period  of  the  attack,  the  skin  and  subciitaneons 
tissue  of  the  neck  are  also  involved,  and  extensive 
sloughing,  especially  of  the  latter,  takes  place.  In 
a  few  cases,  mild  as  well  as  severe,  all  the  super- 
ficial glands  can  be  felt  to  be  enlarged,  as  in 
rubella. 

Nephritis  is  the  most  characteristic  complication 
or  sequel  of  scarlet  fever.  Its  incidence  varies 
much  in  frequency  in  different  years,  from  2  to  17 
per  cent.  It  is  more  common  in  children  than  in 
adults,  especially  between  the  ages  of  five  and  ten. 
Males  are  more  liable  than  females.  It  follows  mild 
nearly  as  often  as  severe  attacks  ;  and  there  is  no 
reason  to  suppose  that  it  is  due  to  '  cold '  or  to 
allowing  the  patient  to  get  up  too  soon.  It  most 
commonly  sets  in  at  the  end  of  the  third,  or  the  be- 
ginning of  the  fourth,  week,  but  may  occur  as  early 
as  the  tenth  day,  or  as  late  as  the  sixth  or  seventh 
week,  when  the  patient  has  almost  recovered  from 
the  attack  of  scarlet  fever.  It  is  rarely  seen  earlier 
or  later  than  these  periods.  The  onset  is  usually 
sudden.  There  is  headache,  nausea  or  vomiting,  a 
rise  of  temperature  (100°  to  105  ^  F. ),  and  occasion- 
ally shivering.  The  urine  next  voided  is  found  to 
•  be  smoky  in  appearance  and  to  contain  albumen, 
blood-discs,  and  renal  casts.  The  amount  of  urine 
is  at  first  much  diminished  ;  the  pulse-rate  is  ac- 
celerated (but  the  arterial  tension  is  not  usually 
increased),  the  tongue  is  furred,  and  the  bowels  are 
confined.  In  most  cases  the  acute  symptoms  pass 
off  in  two  or  three  days,  but  there  is  irregular 
pyrexia,  which  may  persist  for  a  week  or  two, 
the  temperature-curve  being  very  like  that  of 
pyEemia.  At  first  there  may  be  slight  puffiness 
about  the  eyes  and  ankles,  and  a  little  oedema  of  the 
loins  and  scrotum,  but  pronounced  anasarca  is  un- 
common save  in  neglected  cases.  Recovery  is 
gradual,  and  is  not  complete  for  five  or  six  weeks. 

In  some  cases  the  onset  of  nephritis  is  insidious, 
and  its  presence  is  revealed  only  by  albuminuria. 
Hence  the  great  importance  of  freqviently  examining 
the  urine  of  the  convalescent  patient.  Later  more 
definite  signs  may  appear.  These  cases  are  apt  to 
be  very  tedious  and  to  resist  treatment. 

In  both  forms  convulsions,  coma,  and  occasionally 
other  cerebral  symptoms  (squint,  retraction  of  head, 
&c.)  may  occur.  Acute  nephritis  sometimes  leads 
to  persistent  albuminuria,  less  often  to  chronic 
nephritis.  Quite  half  the  cases  are  accompanied  by 
some  other  complication,  such  as  otitis,  adenitis, 
and  secondary  sore-throat.  Death  occurs  in  about 
7  per  cent,  of  the  cases,  and  is  due  to  uraemia, 
oedema  of  the  lungs,  acute  cardiac  dilatation,  or 
some  additional  complication,  such  as  pneumonia. 

Albuminuria  may  occur  during  the  febrile  period, 
at  the  end  of  which  it  disappears,  not  being  usually 
followed  by  nephritis.     Transient  albuminuria  of 


two  or  three  days'  duration  is  not  uncommon  during 
convalescence,  especially  about  the  time  when 
nephritis  is  expected.  Such  cases  should  always  be 
regarded  with  suspicion  and  treated  as  commencing 
or  slight  and  transient  nephritis,  which  indeed  they 
may  be. 

Arthritis  may  occur  under  three  different  patholo- 
gical conditions.  The  first  and  most  common  is  the 
so-called  scarlatinal  rheumatism.  This  arises  about 
the  end  of  the  first  week,  especially  in  cases  of  the 
septic  form  of  scarlet  fever.  It  is  most  commonly 
met  with  in  adolescent  patients,  particularly  females. 
In  many  of  the  patients  a  history  of  a  previous 
attack  of  rheumatic  fever  can  be  obtained.  The 
small  joints  are  affected  rather  than  the  large, 
especially  the  joints  of  the  wrist  and  hand.  Occa- 
sionally the  inflammation  shifts  about  from  one 
joint  to  another.  Neither  the  local  nor  the  consti- 
tutional symptoms  are  as  a  rule  severe,  pain  in  the 
joints  and  slight  pyrexia  being  often  the  only  signs. 
The  disease  is  of  short  duration.  Slight  relapses 
may  occur.    Suppuration  is  very  unusual. 

The  second  form  of  arthritis  is  rare.  It  also 
occurs  in  the  septic  variety  of  scarlet  fever.  One  or 
two  of  the  large  joints  become  inflamed  and  suppu- 
rate ;  but  there  is  no  evidence  of  general  pyaemia, 
and  under  appropriate  treatment  recovery  ensues. 

Lastly  the  joints,  usually  several,  may  suppurate 
in  consequence  of  general  pyaemia,  either  in  septic 
scarlet  fever  or  as  the  result  of  such  a  complication 
as  disease  of  the  ear.  The  onset  of  the  joint-affec- 
tion is  often  very  insidious. 

Convalescent  children  are  often  troubled  with 
eczema,  especially  of  the  skin  about  the  ears  and 
around  the  nostrils  and  lips  ;  a  discharge  from  the 
ear  or  nose  is  sometimes  the  cause  of  this.  Rhinitis 
may  arise  during  convalescence  ;  in  many  of  the 
cases  the  diphtheria-bacillus  can  be  found  in  the 
discharge. 

Secondary  or  accidental  rashes  are  not  uncom- 
mon, especially  a  papular  and  blotchy  erythema, 
affecting  chiefly  the  extensor  surfaces  of  the  limbs  in 
septic  cases  Sometimes  such  a  rash  appears  to  be 
due  to  nephritis. 

Diphtheria  is  not  infrequently  found  associated 
with  the  acute  stage  of  scarlet  fever  ;  but  it  more 
often  arises  during  the  period  of  convalescence. 
It  is  worth  noting  in  connection  with  this  complica- 
tion that  more  than  one  observer  has  found  the 
Klebs-Loetfler  bacillus  in  a  certain  proportion  of 
scarlet-fever  cases  during  the  first  few  days  of  their 
illness,  even  though  the  fauces  have  not  presented 
any  appearance  suggestive  of  diphtheria. 

Of  the  remaining  complications  the  least  infre- 
quent are  tonsillitis,  occurring  during  conva- 
lescence ;  ulcerative  stomatitis  ;  and  bronchitis  and 
bronchop7ieitmonia,  the  two  latter  especially  in  very 
young  children.  Still  more  uncommon  are  laryngitis, 
lobar  p)ieuinonia,  pleurisy,  endo-  and  peri-carditis, 
cardiac  dilatation,  ophthalmia,  pyceinia,  meningitis, 
chorea,  jaimdice,  peritonitis,  and  mania  (p.  77°)- 
Both  relapses  and  second  attacks  may  occur ;  the 
former  are  met  with  in  less  than  I  per  cent,  of 
hospital  cases. 

Diagnosis.  — Difficulties  arise  because  som  e  cases, 
usually  mild  attacks,  present  little  or  no  rash,  or 
because  a  rash  closely  resembling  that  of  scarlet 
fever  is  met  with  in  other  conditions.  In  mild  cases 
of  the  former  kind  a  diagnosis  from  other  throat- 
affections  is  often  impossible  without  the  occurrence 
of  rheumatism,  nephritis  or  the  characteristic  de- 
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[uamation.  In  severe  cases  without  a  rash  (usually 
istaken  for  diphtheria)  initial  vomiting,  a  very 
equent  pulse,  continuous  high  temperature,  deli- 
um,  much  oedema  and  deep  ulceration  of  the 
uces,  are  signs  of  scarlet  fever.  Of  the  latter 
nd  the  prodromal  rashes  of  measles,  varicella 
id  small-pox,  the  rashes  of  measles,  rubella,  and  of 
ptic  conditions,  rashes  following  the  administra- 
Dn  of  certain  drugs  and  the  use  of  purgative 
lemata,  and  certain  idiopathic  erythematous  rashes, 
e  not  infrequently  sources  of  error.  The  most  diffi- 
ilt  to  differentiate  is  the  scarlatiniform  variety  of 
bella  (Clement  Dukes's  '  Fourth  disease  '),  which 

exceedingly  like  scarlet  fever  of  the  mild  form, 
pecially  if  there  be  little  or  no  sore-throat.  If  the 
sh  affects  the  face  scarlet  fever  can  be  excluded, 
itial  vomiting,  a  peeling  or  a  '  strawberry  '  tongue, 
id  circum-oral  pallor,  are  in  favour  of  scarlet 
ver.  The  universal  though  moderate  enlarge- 
ent  of  the  superficial  lymphatic  glands  is  in 
vonr  though  by  no  means  diagnostic  of  rubella. 

some  cases,  however,  it  is  necessary  to  suspend 
e  diagnosis,  which  may  be  cleared  up  by  the 
currence  of  other  cases  or  by  the  onset  of  some 
aracteristic  complication,  or  by  subsequent  '  pin- 
ile '  desquamation. 

In  the  other  diseases  mentioned  above  a  careful 
tention  to  the  symptoms  other  than  the  rash  and 
:onsideration  of  the  conditions  under  which  the 
;h  has  occurred  will  usually  lead  to  a  correct 
agnosis. 

The  presence  of  Filatow's  or  Koplik's  spots  on 
e  buccal  mucous  membrane  is  of  great  value  in 
e  diagnosis  of  ineasles  (morbilli). 
Prognosis — The  younger  the  patient  the  more 
favourable  the  prognosis,  the  disease  being  more 
;al  in  children  under  five  than  at  other  ages, 
le  benign  form  rarely  gives  rise  to  any  immediate 
xiety,  but  it  is  to  be  remembered  that  most  serious 
mplications  (e.g.  nephritis,  or  otitis  media,  with 
crosis  of  the  temporal  bone),  often  follow  the 
ry  mildest  attacks.  All  cases  of  the  septic  form 
ould  be  viewed  with  apprehension  ;  and  nearly 
ery  case  of  scarlatina  maligna  is  fatal. 
Of  individual  symptoms  the  following  are  the 
3St  grave  :  repeated  vomiting  ;  great  frequency 
the  heart's  action  maintained  for  several  days  (in 
ults  a  very  frequent  pulse  is  of  graver  import  than 
children  ;  but  in  some  cases  of  septic  scarlet  fever 
children  the  temperature  falls  and  the  local 
;ease  of  the  fauces,  though  not  healing,  does  not 
t  worse,  yet  the  pulse-rate  remains  high,  and  this 
an  unfavourable  sign)  ;  coma  ;  sighing  respira- 
m,  and  an  alteration  of  the  respiratory  rhythm. 
In  cases  of  nephritis,  scanty  urine  and  coma  are 
ry  unfavourable  events,  but  most  cases  of  con- 
Isions  recover.  Those  cases  of  nephritis,  which 
mmence  abruptly,  are  usually  of  shorter  duration 
an  those  whose  onset  is  insidious.  Chronic  ne- 
iritis  does  not  often  ensue. 

Patients  who  are  the  subjects  of  tubercular  lesions 
e  very  liable  to  have  them  aggravated  by  an 
tack  of  scarlet  fever,  and  also  to  develop  nephritis 
,d  other  complications. 

Treatmen  t. — In  the  mild  forms  of  the  disease 
will  be  sufficient  to  spray  or  irrigate  the  fauces 
id  nasal  passages  with  a  solution  of  boric  acid 
iturated)  or  chlorate  of  potassium  (gr.  xv  ad  jj)  or 
eak  chlorine-water,  three  or  four  times  a  day.  In 
.ses  where  the  throat-lesions  are  severe  these  solu- 
3ns  may  be  used  every  two  or  three  hours.  If 


there  is  much  exudation  alkaline  solvent  applica- 
tions are  useful,  such  as  solution  of  Ijicarbonate  of 
sodium. 

All  the  above  solutions  may  be  used  as  gargles, 
sprays,  or  irrigations,  being  applied  in  the  latter 
case  with  a  ball-  or  Higginson's-syringe ;  but  in 
some  cases  it  will  be  found  to  be  more  efficacious 
to  swab  out  the  fauces  occasionally  with  pledgets  of 
cotton-wool  lightly  wrung  out  of  the  solution.  In 
septic  cases  weak  solutions  of  carbolic  acid  (i  in  40) 
or  corrosive  sublimate  (i  in  2,000)  may  be  em- 
pliiyed,  also  by  means  of  swabs.  When  there  is 
much  pain  the  patient  is  usually  relieved  by  the 
application  of  warm  fomentations  or  poultices  to 
the  neck,  but  in  some  instances  m.ore  relief  is 
afforded  by  sucking  ice. 

During  the  febrile  stage  the  diet  should  consist 
of  milk  and  water,  beaten-up  eggs,  arrowroot, 
cornflour,  &c.  ;  a  little  beef-tea,  and  chicken-  or 
mutton-broth  may  also  be  allowed.  When  the 
temperature  has  regained  the  normal  level  bread 
and  butter,  fish,  eggs,  custard  and  milk-puddings 
may  be  added,  and  gradually,  after  a  few  days, 
fish,  poultry,  and  meat.  Lemonade,  soda-water, 
tea  and  coffee,  and  such  fruit  as  oranges  and 
grapes  may  be  taken  at  any  time.  The  room  should 
be  well  ventilated  and  kept  at  a  temperature  of 
55°  to  60°  F.  The  patient  may  be  allowed  to  sil 
up  in  blankets  after  the  temperature  has  been 
normal  three  or  four  days,  provided  no  complica- 
tions have  arisen  ;  and  after  another  week  he  may 
be  fully  dressed.  If  the  weather  is  warm  and 
otherwise  favourable  he  may  in  another  three  or 
four  days  be  permitted  to  go  out  of  doors  for  a 
short  time  daily.  A  warm  bath  every  evening, 
beginning  at  the  time  of  the  patient's  first  getting 
up,  will  facilitate  desquamation. 

Mild  cases  need  no  physic,  unless  it  be  for  the 
purpose  of  securing  a  daily  action  of  the  bowels, 
for  constipation  must  certainly  be  avoided.  The 
best  treatment  for  pyrexia  and  delirium  is  the 
tepid  wet-pack  or  sponging  with  tepid  water.  Even 
if  the  temperature  be  not  very  much  lowered  by 
these  measures,  sleep  is  induced.  Of  drugs,  anti- 
febrin  in  small  doses  repeated  at  intervals  if  neces- 
sary is  the  most  safe,  and  has  much  the  same  effect. 
When  there  is  prostration  stimulants  are  required, 
such  as  strychnine,  alcohol,  ether,  or  ammonia. 

For  the  treatment  of  complications,  the  reader  is 
referred  to  the  special  articles  dealing  with  these 
affections.  If  the  patient  is  treated  at  home,  all 
precautions  should  be  taken  to  prevent  the  spread 
of  infection.  The  patient  should  be  kept  isolated 
for  at  least  six  weeks,  and  should  be  released  at  the 
end  of  that  time  only  if  no  complication  exists  and 
peeling  (except  of  the  soles)  has  finished.  Other- 
wise the  patient  should  be  kept  isolated  for  a  longer 
period.  Patients  discharged  from  fever-hospitals, 
and  also  those  treated  privately,  sometimes  remain 
infectious  for  a  longer  period  than  six  weeks,  even 
though  they  appear  to  have  quite  recovered  their 
health,  as  is  shown  by  their  giving  rise  to  fresh  cases 
(the  so-called  'return  cases')  when  they  are  allowed 
to  mix  with  susceptible  children.  The  most  infectious 
condition  appears  to  be  the  nasal  discharge,  which 
often  persists  for  a  long  period.  It  is  most  desirable 
that  this  as  well  as  other  discharges  and  morbid 
conditions  should  be  cured  before  the  patient  is 
allowed  to  associate  with  other  children.  See  also 
pp.  769  and  474. 

Edward  W.  Goodall. 


1462 


SCHANDAU 


SCIATICA 


SCHANDAU,  in  Saxony. — Chalybeate  waters. 
See  Mineral  Waters. 

SCHINZNACH,  in  Switzerland.— Sulphur- 
waters.— Mineral  Waters. 

SCHLANGENBAD,    in    Germany.— Simple 
thermal  waters.    See  Mineral  Waters. 

SCHMECKS  (Tatra-FUred,  Tatrabad),  in 
Hungary  (Alt-Schmecks  and  Neu-Schmecks,  and 
Unter-Schmecks). — Acidulated  alkaline  waters,  and 
climatic  health-resort.    See  Mineral  Waters. 

SCHOTT-TREATIVIENT,  The.— During  re- 
cent years  much  interest  has  been  centred  in  the 
Schott-treatment  of  disorders  of  the  heart  and 
circulatory  system  as  practised  at  Nauheim,  by  the 
employment  of  its  baths  with  special  exercises. 
Nauheim,  which  has  long  been  noted  for  its  famous 
Springs,  lies  at  an  altitude  of  over  400  feet  on  the 
N.E.  slope  of  the  Taunus  range.  Some  of  its 
waters  are  used  for  drinking,  others  for  baths. 
Thus  the  Kur-Brunnen  and  the  Karls-Brunnen 
Springs  are  chiefly  for  internal  administration  ;  the 
Ludwigs-Brunnen  and  the  Schwalheimer-Brunnen 
are  valuable  table-waters.  Of  the  waters  employed 
for  bathing  purposes  the  Great  and  Little  Sprudel 
(82°-95'5°  F.)  are  rich  in  carbon  dioxide  and  the 
chlorides  of  sodium — 2  to  3  per  cent. — and  calcium, 
with  traces  of  salts  of  other  metals  such  as  iron, 
arsenic,  barium,  and  lithium. 

The  varieties  of  baths  employed  are  as  follows  : 
(i)  Simple  brine-baths,  weak  and  strong  ;  (2) 
Effervescent  brine-bath,  rich  in  CO.,  and  salts ; 
(3)  Effervescent  current-,  surf-  or  wave-bath.  The 
kind,  number,  strength  and  temperature  of  the 
baths  prescribed  are  controlled,  and  vary  with  each 
case,  according  to  the  judgment  of  the  physician 
after  his  observation  of  the  symptoms  and  physical 
signs  presented  by  the  patient.  After  each  bath  a 
sufficient  period  of  repose  is  enjoined,  and  the  bath 
is  generally  intermitted  every  few  days.  Many 
patients  go  to  Nauheim  for  the  baths  only,  others 
for  the  baths  and  '  resistance  '  exercises. 

The  Schott-treatment  at  Nauheim  has  been  as 
intemperately  decried  by  some  as  it  has  been  un- 
wisely recommended  by  others.  A  prudent  and 
judicious  selection  of  cases  is  imperative,  inasmuch 
as  important  physiological  effects  on  metabolism  and 
on  the  circulatory  system  result  from  its  employ- 
ment.   Sec  p.  1470. 

The  Schott-treatment  by  gymnastic  exercises  is 
employed  in  conjunction  with  the  Sprudel  baths.  It 
consists  of  a  scientifically  planned  system  of  voluntary 
movements  on  the  part  of  the  patient  combined 
with  resistance  offered  by  the  hand  of  the  physician 
or  skilled  attendant.  ]3y  such  measures,  carefully 
graduated,  commencing  failure  of  compensation  in 
cardiac  valvular  disease  is  often  successfully  com- 
bated ;  a  variety  of  cardiac  symptoms  ameliorated  ; 
and  some  cases  of  the  heterogeneous  group  of 
functional  cardiac  disorder  much  benefited. 

Clinical  experience  shows  that  some  cardiac  cases 
are  benefited  by  rest,  others  by  exercise,  some  by 
drugs,  some  by  hydrotherapeutic  measures.  Hence 
before  prescribing  a  course  of  the  Schott-treatment 
at  Nauheim,  it  is  necessary  to  ascertain  the  con- 
dition of  the  cardiac  muscle,  the  degree  of  dilatation 
and  the  condition  of  the  arterial  walls. 

The  change  to  bracing  air  and  sunshine,  the  re- 
gulated mode  of  living,  the  carefully  planned  daily 


routine,  the  avoidance  of  any  source  of  fatigue,  the 
psychical  influences  counteracting  introspection,  and 
— greatest  change  of  all — the  change  to  repose  of 
mind  and  body,  all  constitute  important  factors  of 
the  treatment  and  possibly  explain  why  the  Schott- 
treatment  at  Nauheim  has  been  more  successful 
than  its  imitations  elsewhei'e. 

John  Harold. 

SCHULS.— Tarasp-Schuls. 

SCHWALBACH.- ^c'g  Langen-Schwalbach  ; 
and  Mineral  Waters. 

SCIATICA. — Synon.  :  Fr.  Nevmlgie  Sciatique  ; 
Ger.  Hiiftweh. 

Definition. — Neuralgia  in  the  district  of  the 
sciatic  nerve. 

Sciatica  is  signalised  by  paroxysmal  pain  in  any 
or  all  of  the  following  localities  :  the  buttock  ;  the 
back  of  the  thigh  ;  the  knee  ;  the  front,  back,  and 
outside  of  the  leg  ;  and  the  whole  foot  except  its 
inner  border.  The  condition  is  frequently  of  peri- 
pheral origin,  and  is  then  dependent  on  inflamma- 
tion of  the  nerve-trunk.  Or  it  may  arise  inde- 
pendently, to  all  appearance,  of  any  local  cause  in 
the  nerve  itself,  and  is  then  probably  caused  by 
some  impairment  of  nutrition  of  a  nerve-centre.  As 
the  diagnosis  of  interstitial  neuritis  from  neuralgia  is 
as  yet  not  certainly  established,  the  two  conditions 
will  be  considered  together. 

Etiology. — Predisposing  causes. — The  predis- 
posing causes  of  sciatica  are  the  rheumatic  and  gouty 
diatheses  ;  ansemia  ;  the  toxic  influences  of  malaria, 
chronic  alcoholism,  syphilis,  and  lead  ;  inherited 
neurotic  disposition  ;  fatigue  ;  and  a  damp  and  cold 
climate. 

Exciting  causes. — These  include  exposure  of  the 
limb  to  a  draught  of  cold  air  for  some  long  time, 
which  is  a  common  source  of  the  affection  ;  sitting 
on  a  cold  or  damp  seat ;  over-walking  ;  strains  ; 
concussion  of  the  spine  ;  the  encroachment  of  morbid 
growths ;  blows  upon  or  wounds  of  the  nerve- 
trunk  ;  malignant  and  other  tumours  of  the  pelvis  ; 
disease  of  the  vertebrre  or  pelvic  bones ;  the  pres- 
sure of  the  gravid  uterus  ;  rheumatic  or  gouty  in- 
flammation of  the  sciatic  nerve,  or  of  one  or  other 
of  its  branches ;  syphilitic  periostitis,  causing  a 
swelling  which  presses  upon  the  trunk  or  some 
branch  of  the  sciatic  nerve  ;  gumma  in  the  sheath 
of  the  nerve. 

In  chronic  rheumatoid  arthritis  of  the  hip-joint  the 
sciatic  nerve  may  sometimes  be  felt  to  have  hard, 
knotty  swellings  upon  it,  apparently  arising  from  a 
chronic  perineuritis.  This  is  associated  with  very 
obstinate  sciatica. 

Sciatica  affects  especially  the  middle  age  of  life, 
from  forty  to  fifty  years,  is  rare  in  youth,  and  but 
seldom  commences  in  elderly  persons.  It  is  at 
least  four  or  five  times  as  common  in  men  as  in 
women. 

The  violent  manipulation  of  an  unskilful  profes- 
sional rubber,  employed  to  treat  a  dull  aching  in 
the  sciatic  region,  may  bring  about  acute  sciatica. 

Anatomical  Characters. — Nothing  certain  is 
as  yet  known  of  the  character  of  the  lesion  in  cases 
of  neuralgia  proper  manifested  in  the  district  of 
the  sciatic  nerves. 

The  few  changes  which  have  been  observed  post 
jnoriem,  or  after  removal  of  a  portion  of  the  nerve, 
in  cases  of  sciatica  have  been  in  the  direction  of 
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lickenihg  of  the  sheath  of  the  nerve,  with  exuda- 
on  and  sometimes  small  haemorrhages,  the  result 
r  inflammation.    It  has  happened,  however,  that 

1  cases  which  during  life  have  been  supposed  to 

2  examples  of  neuritis,  no  trace  of  the  inflam- 
latory  process  has  been  found  in  the  nerve  itself. 

Symptoms. — Usually  after  more  or  less  of  vague 
iscomfort  in  the  affected  limb,  deadness,  tingling, 
iftness,  or  some  such  abnormal  sensation,  pain 
:curs  in  some  part  of  the  district  already  indicated, 
'his  is  variously  spoken  of  as  shooting,  darting, 
;rewing,  tingling,  or  burning ;  and  the  sufferer 
ill  often  map  out  with  precision  the  course  of 
irious  branches  of  the  nerve  as  the  seat  of  his  dis- 
ess.  Sometimes  the  leg  is  descriljed  as  being 
jmbed,  or  as  if  it  were  going  to  burst.  Occa- 
onally  the  feeling  resembles  a  very  faint  shock  of 

battery.  As  is  characteristic  of  neuralgia  gene- 
illy,  the  pain  may  be  apparently  spontaneous  in 
rigin,  while  in  certain  cases  it  is  also  liable  to  be 
igravated  by  movement,  but  in  no  case  is  it  o)ily 
(cited  when  muscular  contraction  takes  place.  It 
lay  either  occur  in  paroxysms,  with  intervals  of 
miplete  immunity  varying  from  minutes  to  hours  ; 
f  there  may  be  more  or  less  continuous  suffering, 
ith  frequent  and  violent  exacerbations.  Throb- 
ings  or  pulsations  of  the  pain  are  often  described. 
;  is  not,  as  a  rule,  accompanied  by  pyrexia, 
^hen  the  pain  is  at  its  height,  a  powerlessness  of 
le  muscles  of  the  limbs  is  apt  to  be  experienced, 
id  this  not  simply  on  account  of  the  distress  of 
lovuig,  but  from  an  actual  paresis,  dependent 
Dssibly  upon  a  depressing  influence  communicated 
)  the  motor  centres  ;  or,  should  the  condition  be 
re  of  neuritis,  due  to  interruption  of  nervous 
lannels.  From  a  like  cause  affecting  the  vaso- 
lOtor  fibres  the  limb  will  feel  cold,  not  only  sub- 
ctively,  but  to  the  touch. 

Tender  points  may  be  met  with  in  all,  but  more 
Ften  in  some  few  only,  of  the  following  situations  : 
he  posterior  inferior  spine  of  the  ilium  ;  about  the 
liddle  of  the  dorsum  of  the  ilium  ;  about  midway 
stween  the  tuber  ischii  and  trochanter  major  ;  the 
)ld  of  the  buttock  ;  head  of  the  fibula  ;  behind 
ich  malleolus  ;  in  the  popliteal  space.  There  is 
jmmonly  some  cutaneous  anresthesia  in  some  part 
f  the  limb,  and  sometimes  replacing  this  there  will 
e  found  hyperalgesia  of  certain  patches  of  skin, 
'he  tactile  sense  proper  is  lowered  at  these  points, 
'hile  the  sense  of  temperature,  especially  for  heat, 
,  often  heightened.  At  the  same  place  a  weak 
oltaic  current  is  felt  as  extremely  and  quite  ab- 
ormally  painful.  Cramp  of  the  calf-muscles  is  com- 
lon.  It  is  often  impossible  for  the  patient  to  sit, 
wing  to  the  tenderness  of  the  nerve-trunk  near  the 
iber  ischii.  The  act  of  putting  on  a  stocking, 
:ooping,  or  sneezing  gives  rise  to  great  pain. 

There  are  great  differences  in  the  course  and 
haracter  of  the  affection.  In  some  persons  the 
isease  from  the  first  presents  the  characters  of  a 
hronic  affection.  There  is  never  pain  sufficient, 
3r  example,  to  prevent  sleep,  and  it  may  not  arrive 
t  such  a  degree  of  severity  as  to  interfere  much  with 
Dcomotion.  Indeed  the  sufferer  may  experience  a 
ertain  amount  of  relief  from  moving  about.  But 
he  patient  is  worn  by  a  more  or  less  constant  aching 
n  the  district  of  the  sciatic  nerve,  which  becomes 
■specially  marked  after  long  sitting,  as  on  a  rail- 
vay  journey,  and  most  of  all  if  the  seat  be  some- 
vhat  hard.  Fatigue  of  body  and  mental  worry 
lave  great  effect,  in  such  cases,  in  intensifying  the 


symptoms,  which,  on  the  other  hand,  may  almost 
entirely  disappear  in  circumstances  favourable  to 
improved  health  and  mental  exhilaration.  Sciatica 
of  this  type  is  prone  to  attack  the  middle-aged,  to  be 
permanent,  and  to  acquire  additional  intensity  with 
advancing  years.  In  contrast  with  such  cases  are 
those  which  from  the  first  exhibit  the  characteristics 
of  an  acute  affection.  The  pain  is  so  agonising  that 
no  posture  affords  rehef,  sleep  is  impossible,  the 
general  health  greatly  suffers,  and  the  patient  is 
placed  completely  hors  de  combat.  The  disease 
may  last  for  weeks  or  months  without  material  in- 
termission, the  patient  being  confined  helplessly  to 
his  bed  ;  and  when  at  length  the  symptoms  subside, 
the  period  of  convalescence  may  be  very  prolonged. 
Or  after  some  weeks  of  acute  suffering,  improve- 
ment may  take  place,  only  to  be  followed  by  a  re- 
lapse, which  is  even  more  violent  than  the  original 
attack. 

Although  the  recumbent  position  is  commonly 
that  which  is  least  irksome  to  the  patient,  yet  it 
will  happen  that  after  a  night  passed  in  sleep  at- 
tempts to  move  the  affected  limb  cause  it  to  be  more 
painful  than  after  walking,  and  there  is  a  distressing 
stiffness  about  it. 

In  some  persons  the  disease  appears  once,  in  a 
very  severe  form,  it  may  be  at  a  comparatively  early 
period  of  life,  and  never  recurs.  In  many,  how- 
ever, it  tends  to  recurrence,  and  with  such  per- 
sistence that  the  patient  will  speak  of  '  his  sciatica  ' 
as  a  companion  which  is  always  present,  though 
occasionally  for  a  term  out  of  sight.  Or  it  may 
alternate  with  attacks  of  typical  neuralgia  in  other 
parts  of  the  body  ;  or  be  replaced  by  various  func- 
tional disorders  of  the  nervous  system,  accompany- 
ing an  excess  of  uric  acid  in  the  urine. 

The  disease  (doubtless  in  its  neuritic  form)  is 
liable  to  be  accompanied  by  considerable  muscular 
atrophy  of  the  limb,  and  a  quasi-paralytic  condition, 
which,  though  capable  of  improvement,  may,  ex- 
ceptionally, leave  the  patient  more  or  less  lame  for 
the  rest  of  his  life.  I\Iuch  more  often  the  wasting 
which  has  accompanied  the  acute  symptoms  gradually 
ceases  as  these  subside,  and  during  the  somewhat 
prolonged  convalescence  the  limb  is  restored  to  its 
original  size,  and  the  lameness  is  no  longer  observed. 
Sciatica  often  follows,  and  is  sometimes  accom- 
panied by  lumbago. 

Diagnosis. — There  are  three  conditions  of  the 
muscular  system  which  are  apt  to  be  confounded 
with  sciatica:  (i)  Myalgia  from  over-exertion  of 
the  flexor  muscles  at  the  back  of  the  thigh.  Here 
the  pain  will  be  found  at  the  points  of  insertion  of 
the  muscles,  and  is  only  felt  during  their  action. 
(2)  Rheumatism  in  the  muscles  from  exposure  to 
cold.  Here,  again,  the  pain  is  not  spontaneous,  as 
in  sciatic  neuralgia,  but  is  always  dependent  on 
muscular  action.  (3)  A  low  inflammation  of  the 
loose  bursal  tissue  which  separates  the  large  muscles 
of  the  thigh,  brought  about,  it  is  probable,  by  the 
presence  of  some  morbid  material  conveyed  by  the 
lymphatic  vessels  with  which  the  spaces  are  in 
direct  communication.  Uric  acid  may  apparently 
cause  this  aflfection.  Sacro-iliac  disease  may  be 
distinguished  by  its  always  occurring  in  youth  ;  by 
the  pain  being  confined  to  the  sacral  neighbourhood  ; 
and  by  the  limb  being  lengthened  at  an  early  period. 
From  hip-joint  disease,  especially  in  the  slow  in- 
sidious form  which  it  sometimes  takes,  sciatica 
is  not  always  distinguished  with  facility.  The 
paroxysmal  character  of  the  pain,  presence  of  tender 
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points,  absence  of  result  from  forcible  movement  of 
the  joint,  and  absence  of  characteristic  position  or 
shortening  of  the  limb,  will  best  serve  for  diagnosis. 
The  lameness  in  sciatica  may  lead  to  the  idea  of 
spinal  paraplegia,  from  which  the  disease  may  be 
distinguished  by  the  perfect  integrity  of  the  other 
limb,  as  well  as  by  the  paroxysmal  pains,  tender 
points,  and  the  history  showing  that  the  powerless- 
ness  was  secondary  to  the  pain.  From  the  darting 
pains  in  the  thigh  consequent  on  renal  calculus 
sciatica  may  be  easily  distinguished  by  careful 
examination. 

The  affection  may  be  limited  to  a  single  branch, 
and  when  this  is  the  terminal  portion  of  the  anterior 
tibial  nerve  supplying  the  big  toe,  there  is  a  prima 
facie  resemblance  to  gout.  It  may  be  distinguished 
from  this,  however,  by  noting  the  absence  of  heat, 
swelling,  redness,  or  pain  on  moving  the  joint  ;  and 
the  presence  of  a  small  spot,  at  which  alone  pres- 
sure is  extremely  painful. 

Syphilitic  periostitis,  with  inflammation  of  the 
sheath  of  the  sciatic,  may  be  distinguished  from 
malignant  disease  by  the  effect  of  large  doses  of 
iodide  of  potassium.  Sciatica  may  be  distinguished 
from  the  lightning-like  pains  of  tabes  dorsalis 
by  the  presence  of  the  patellar  tendon-reflex. 
Should,  however,  the  anterior  crural  nerve  be 
affected  with  neuritis  coincidently  with  the  great 
sciatic,  the  knee-jerk  may  be  temporarily  lost.  The 
Achilles-tendon  reflex  may  be  lost  in  cases  of  sciatic 
neuritis,  and  also,  according  to  Babinski,  in  examples 
of  purely  neuralgic  sciatica.  It  is  well  to  remember 
that  sciatica,  properly  so  called,  is  an  unilateral 
affection.  Should  it  be  described  as  affecting  both 
lower  extremities  coincidently,  examination  will 
show  that  the  supposed  sciatica  is  either  tabes 
dorsalis,  or  neuritis  of  the  cauda  equina,  of  toxic 
origin,  or  secondary  to  the  presence  of  a  morbid 
growth  ;  or  it  may  be  due  to  diabetes  mellitus, 
alcohol,  or  syphilis. 

Treatment. — This  should  be  constitutional  as 
well  as  local.  Gout,  rheumatism,  syphilis,  malaria 
— if  inquiry  show  that  any  of  these  conditions 
possibly  lies  at  the  base  of  the  disease — will  need 
the  treatment  appropriate  to  each.  In  the  presence 
of  a  gouty  or  rheumatic  basis,  the  most  common 
association,  the  diet  should  be  spare  in  meat, 
with  milk — all  stimulants  being  as  a  rule  avoided. 
Bicarbonate  of  potassium  in  effervescence,  citrate  of 
lithium,  iodide  of  potassium,  and  colchicum  will  be 
among  the  drugs  most  likely  to  afford  relief.  If 
the  gouty  character  be  very  pronounced,  it  will  be 
well  to  give  salicylate  of  sodium  in  ten-  or  twenty- 
grain  doses,  dissolved  in  half  a  tumbler  of  water, 
every  three  or  four  hours.  The  bowels  should  be 
freely  acted  upon  with  mercurial  alteratives  and 
Carlsbad  salt.  If  syphilis  be  suspected,  iodide  of 
potassium  or  of  sodium  should  be  given,  in  doses 
of  from  ten  to  thirty  grains  three  times  a  day  or 
oftener. 

Quinine,  in  doses  of  five  grains,  or  arsenic  may 
be  employed  if  there  be  reason  to  believe  that  there 
is  a  malarial  taint. 

The  recumbent  position  is  very  necessary  in  all 
cases  of  any  severity ;  and,  should  the  distress  be 
very  great  indeed,  it  is  a  good  plan  to  put  the 
patient  on  a  water-mattress.  Or  the  affected  limb 
may  be  preserved  from  movement  by  the  application 
of  a  long  splint,  kept  in  position  by  a  flannel  ban- 
dage, changed  daily.  Sometimes  the  rapidly  repeated 
application  of  very  hot  linseed-meal  poultices  will 


give  much  relief.  The  application  of  an  indiarubber 
bottle  filled  with  very  hot  water  rarely  fails  to 
soothe.  On  the  other  hand,  cases  of  threatened 
severity  have  yielded  to  the  application  for  several 
hours  of  bags  of  ice  along  the  course  of  the  nerve. 
Occasionally,  if  the  pain  and  tenderness  be  very 
exquisite,  and  the  patient's  age  and  condition  do  not 
contra-indicate  it,  the  application  of  a  few  leeches 
to  the  upper  and  back  part  of  the  thigh  is  useful. 
The  synthetical  compounds,  phenazone  in  ten-grain 
doses,  the  same  quantity  of  phenacetin  with  the 
addition  of  three-grain  doses  of  caffeine,  may  be  em- 
ployed with  advantage  three  or  four  times  in  the 
twenty-four  hours.  The  hypodermic  injection  of 
morphine  gives,  of  all  remedies,  the  most  speedy 
relief ;  but  it  is  a  hazardous  remedy  for  the  patient, 
who  is  very  apt  to  acquire  the  morphine-habit.  It 
is  best  to  employ  a  solution  of  one  grain  in  thirty 
minims,  and  to  inject  at  first  three  minims  twice 
in  the  twenty-four  hours,  if  necessary.  The  dose 
may  be  increased  by  one  minim  at  a  time  if  it  be 
found  desirable  ;  but  it  is  rarely  necessary,  except 
in  cases  of  malignant  disease,  to  exceed  eight 
minims  of  such  a  solution.  The  dose  and  frequency 
should  be  diminished  as  relief  is  obtained.  The 
hypodermic  injection  of  hydrochloride  of  cocaine  is 
sometimes  very  useful.  It  should  be  performed  at 
the  seat  of  pain,  and  endeavour  made  to  thrust  the 
point  of  the  syringe  into  the  spot  of  greatest  ten- 
derness. The  application  may  be  repeated,  if 
necessary,  two  or  three  times  a  day,  in  doses  of 
gr.  ^  to  gr.  \.  Care  must  be  taken  to  avoid  induc- 
ing the  morphine-  or  cocaine-habit.  The  bowels 
should  be  kept  thoroughly  relieved.  Flying  blisters, 
not  larger  than  a  five-shilling  piece,  one  following 
another  as  it  heals,  not  on  the  same  but  on  a  closely 
adjoining  part  of  the  skin,  may  usually  be  applied 
with  much  advantage.  Even  in  cases  dependent 
upon  malignant  disease  they  will  often  give  relief 
for  a  time.  Spongiopiline  wrung  out  of  boiling 
water,  and  sprinkled  with  the  compound  mustard 
liniment,  makes  a  good  counter-irritant,  and  will 
sometimes  take  the  place  of  blistering.  Massage 
should  only  be  employed  in  the  absence  of  acute 
symptoms. 

The  continuous  galvanic  current  is  occasionally 
palliative.  From  twenty  to  forty  cells  may  be  em- 
ployed ;  and  while  one  rheophore  is  applied  to  the 
sacro-iliac  synchondrosis,  the  other  is  dropped  into 
a  tub  of  warm  salt  water,  in  which  the  patient  places 
his  foot.  The  strength  should  be  arrived  at  gradually, 
and  the  application  continued  for  ten  minutes  at  a 
time.  Then,  without  removing  the  rheophores,  the 
strength  of  the  current  must  be  gradually  reduced 
to  zero.  Without  this  precaution  a  shock  will  be 
given,  which  is  undesirable.  The  electrical  ap- 
plication should  not  be  employed  during  the  very 
acute  stage,  but  rather  in  cases  of  moderate  severity, 
or  where  the  most  formidable  suffering  has  subsided. 
It  can  be  repeated  at  frequent  intervals  during  the 
day.  The  current  may  be  conveyed  into  a  bath  if 
preferred.  One  rheophore  is  allowed  to  fall  into 
the  bath,  the  other  is  held  by  the  patient  above  the 
level  of  the  water,  which  should  be  of  a  temperature 
of  95°  F. ,  and  should  contam  some  salt.  In  some 
cases,  after  acute  symptoms  have  subsided,  good 
has  appeared  to  be  done  by  enveloping  the  limb  in 
a  flannel  bandage,  over  the  folds  of  which  sulphur 
is  sprinkled.  In  other  cases  it  is  said  that  oil  of 
turpentine  taken  internally  has  cured  where  other 
remedies  have  failed.    In  obstinate  cases  the  sheath 
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f  the  nerve  may  be  punctured  in  a  few  places  with 

sharp  needle.    See  Acupuncture. 

The  baths  of  Buxton,  Wiesbaden,  Wild  bad, 
voyat,  and  Gastein  have  been  found  useful  in 
realing  sciatica  ;  and  artificial  hot-air  or  vapour- 
aths  may  be  beneficial  in  some  instances. 

The  sciatic  nerve  has  been  cut  down  upon  and 
tretched  with  advantage  in  several  cases  of  con- 
rmed  sciatica.  The  bloodless  stretching  of  the 
erve  is,  however,  much  to  be  preferred.  This 
an  be  accomplished  by  flexing  gradually  at  the 
ip-joint  the  extended  lower  limb  of  the  patient, 
'ho  lies  upon  his  back,  care  being  taken  that  the 
nee-joint  is  not  flexed.    See  Nerves,  Diseases  of. 

T.  Buzzard. 

SCLEREMA  NEONATORUM.— This  name  is 
pplied  to  a  condition  of  the  skin  and  subcutaneous 
ssue,  occurring  congenitally  or  within  a  few  days 
f  birth,  producing  the  hardening  of  the  cutaneous 
ssues,  which  has  given  rise  to  a  synonym  of  the 
isease — viz.  the  hidebound  disease. 

It  may  be  present  at  birth  or  appear  within  the 
rst  ten  days.  The  skin  becomes  of  a  pale  white 
r  waxy  colour  and  has  the  feeling  of  hard  leather, 
"he  uniform  whiteness  disappears  in  time  and  the  tint 
ecomes  livid  or  even  mottled.  The  subcutaneous 
ssue,  as  well  as  the  skin,  is  also  condensed,  so  that 
le  integuments  become  bound  down  to  the  under- 
dng  structures.  In  this  way  a  firm  board-like 
;xture  is  imparted  to  the  integuments.  The  disease, 
5  a  rule,  commences  in  the  lower  extremities, 
Dreads  upwards  over  the  trunk,  especially  on  the 
ack,  then  gradually  over  the  rest  of  the  body,  the 
ice  as  a  rule  being  the  least  affected.  In  all  other 
arts  the  skin  becomes  quite  board-like,  so  that  the 
)ints  are  fixed  and  the  whole  figure  quite  rigid, 
^ven  when  the  face  is  least  affected,  the  cutaneous 
:ructures  are  so  rigid  as  to  prevent  sucking  or 
Afallowing  and  the  mouth  cannot  be  opened.  The 
utrition  of  the  infant  rapidly  fails,  the  respiration 
ecomes  very  shallow  and  infrequent,  the  child  is 
nable  to  cry  and  only  produces  a  feeble  moaning, 
nd  in  a  few  days  the  vitality  is  so  diminished  that 
eath  occurs.  Histological  examination  throws 
ttle  light  upon  the  nature  of  the  disease.  The 
pidcrmis  is  scarcely  altered,  though  it  may  be 
linner  than  usual.  The  subcutaneous  tissue  is  firm 
nd  condensed,  though  no  round-cell  infiltration  is 
resent.  The  vessels  of  the  cutis  are  small  and 
ppear  to  be  contracted.  The  connective-tissue 
•abeculoe,  in  the  subcutaneous  tissue,  seem  to  be 
lore  than  ordinarily  well-marked.  The  causes  of 
ne  disease  are  quite  unknown,  though  it  is  stated 
nat  it  is  more  apt  to  occur  in  children  born  under 
ircumstances  of  poverty  and  defective  hygiene, 
"he  prognosis  seems  to  be  inevitably  fatal. 

CEdema  Neonatorum. — This  is  a  form  of 
,rm  subcutaneous  cedema,  affecting  new-born  in- 
ints.  The  disease  commences  within  the  first  few 
lays  of  life,  generally  in  feeble  children.  The 
ower  extremities  are  as  a  rule  first  aft'ected.  The 
isease  advances  by  continuity  or  as  separate  patches 
iver  the  trunk,  especially  affecting  the  back  and 
)Uttocks.  The  swollen  parts  show  firm  cedema 
nd  pit  as  a  rule  with  difficulty  ;  they  are  red  or 
ivid  in  tint.  The  whole  body  may  become  affected 
n  this  way,  or  only  small  areas  of  disease  may 
ippear.  In  the  more  extensive  cases  rapid  loss 
)f  strength  is  noted,  the  circulation  is  enfeebled, 
)reathing  becomes  shallow,  and  death  occurs  from 


vital  depression  or  some  other  malady,  such  as 
diarrhoea,  bronchial  catarrh,  &c. 

Anatomical  examination  shows  extensive  changes 
in  the  affected  skin.  A  large  amount  of  serous 
effusion  occurs  in  the  connective  tissues,  and  they 
seem  much  firmer  than  normal.  The  epithelium 
appears  to  undergo  only  slight  change,  but  may  be 
thinner  than  is  usual.  The  internal  organs  have 
been  found  affected  in  various  ways,  but  these 
alterations  apparently  have  no  distinct  relationship 
to  the  disease.  The  liver  has  been  found  to  be 
enlarged,  the  lungs  catarrhal  and  congested,  and 
nephritis  has  been  found  present. 

The  nature  of  the  disease  is  obscure.  It  occurs 
in  prematurely  born  children,  ,in  those  who  are 
feeble,  or  who  are  born  under  bad  hygienic  condi- 
tions. It  seems,  therefore,  to  have  relationships  to 
many  debilitating  causes. 

The  prognosis  of  the  disease  is  not  so  hopeless 
as  in  sclerema  neonatorum.  In  cases  of  oedema,  if 
the  whole  surface  is  affected,  the  outlook  is  exceed- 
ingly serious.  Many  cases  of  localised  oedema  of 
the  same  type  are  seen,  which  gradually  recover. 
As  a  rule,  the  course  of  the  disease  is  longer  than 
in  cases  of  sclerema  neonatorum. 

Treatment. — Efforts  should  be  made  to  retain 
the  body-temperature  by  appropriate  clothing  and 
external  warmth.  The  child  may  be  wrapped  in 
cotton- wool  in  a  warm  room,  or  placed  in  an  appro- 
priate incubator.  As  a  rule,  on  account  of  the 
face  being  affected,  the  child  is  unable  to  suck,  and 
must  be  then  fed  artificially,  by  passing  a  tube  into 
the  pharynx.  Milk  in  some  form  is  obviously  the 
only  diet  permissible.  Much  advantage  has  been 
obtained  by  the  use  of  gentle  massage  of  the  affected 
parts,  especially  when  the  disease  is  localised. 

James  Galloway. 

SCLERODERMIA  {<TK\-/]p6s,  hard;  and  Sepfia, 
the  skin)  Synon.  :  Addison's  Keloid  ;  Morphoea. 

Definition. — A  chronic  disease  of  the  skin, 
circumscribed  or  diffuse,  in  which  an  excess  of 
fibrous  tissue  leads  to  hardness,  change  of  colour, 
and  by  contraction  to  stiffness  and  immobility. 

Etiology. — Sclerodermia  is  a  rare  disease  of 
the  skin,  which  occurs  at  all  periods  of  life,  but  more 
frequently  in  young  adults  and  in  middle  age.  It 
is  more  frequent  in  women  than  in  men.  Little 
is  known  as  to  its  causation  ;  but  rheumatism, 
especially  of  the  joints,  has  been  known  to  precede 
the  attacks,  and  it  has  sometimes  followed  exposure 
to  wet  and  cold.  It  attacks  persons  otherwise  in 
good  health.  The  circumscribed  form  sometimes 
follows  the  course  of  cutaneous  nerves,  and  for  this 
and  other  reasons  it  is  regarded  by  some  authors  as 
essentially  a  tropho-neurosis.  .So  far,  however,  the 
correctness  of  this  view  cannot  be  considered  as 
having  been  definitely  established.  In  some  cases 
the  circumscribed  form  has  been  referred  to  irrita- 
tion caused  by  blows,  blisters,  pressure,  and  other 
causes. 

Anatomical  Characters.  —  The  essential 
structural  changes  consist  in  an  increased  formation 
of  connective  tissue,  the  new  elements  following 
especially  the  lines  of  the  vessels.  The  number  of 
elastic  fibres  appears  increased  in  certain  parts  of 
the  skin.  The  formation  of  new  fibrous  tissue  takes 
place  not  only  in  the  corium,  but  in  the  panniculus 
adiposus,  and  extends  to  the  deep  fascia  and  perios- 
teum. In  its  overgrowth  the  fat  disappears,  and  the 
smooth  muscular  fibres  appear  to  be  hypertrophied. 
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The  papillary  body  is  rendered  more  dense  than 
usual  by  bands  of  connective  tissue,  and  there  is 
an  increase  of  pigment  both  in  it  and  in  the  rete. 
Otherwise  the  epidermis  is  unaltered.  In  the  early 
stage  the  effusion  leads  to  hypertrophy  of  the  cutis, 
but  later  the  contraction  of  the  fibrous  tissue  causes 
atrophy  of  the  integument  and  narrowing  of  the 
blood-vessels.  At  first  the  sebaceous  and  sweat- 
glands  are  unchanged,  but  they  are  afterwards  atro- 
phied. Sometimes  there  appears  to  be  a  dilatation 
of  the  sweat-glands  in  the  early  stage.  In  the 
extreme  atrophic  stage  of  diffuse  sclerodermia  the 
compression  leads  to  more  or  less  disorganisation  of 
ligamentous  tissues. 

Description.  —  Sclerodermia  is  found  in  two 
well-marked  forms — diffuse  and  circumscribed, 
which  in  their  typical  development  differ  so  much 
from  each  other  in  appearance  that  they  were 
formerly  considered  to  be  distinct  diseases,  the  cir- 
cumscribed form  being  known  and  usually  described 
as  Diorphcca.  Transition-forms  are,  however,  suffi- 
ciently common  to  establish  the  nosological  identity 
of  the  two  varieties  of  the  affection. 

Circumscribed  sclerodermia. — A  developed  patch 
of  circumscribed  sclerodermia  is  usually  charac- 
terised by  a  rounded  area  of  white  or  yellowish- 
white  skin,  which  in  some  cases  looks  like  smooth 
ivory.  Around  this  patch  there  is  a  yellowish  or 
brownish  pigmentation.  The  white  surface  is  usually 
firm  to  the  touch,  brawny,  and  difficult  to  pinch 
between  the  fingers.  The  sensibility  is  unimpaired. 
The  earliest  stage  in  the  development  of  such  an 
area  is  characterised  by  hyperemia,  small  dilated 
blood-vessels  shining  through  the  surface.  The 
disease  may  begin  in  one  or  more  such  isolated 
patches,  which,  as  they  become  circumscribed,  are 
surrounded  by  a  well-marked  lilac  border  of  minute 
blood-vessels.  Such  a  patch  may  remain  for  months 
or  years  without  much  change,  or  it  may  undergo 
involution,  which  sometimes  takes  place  quickly, 
leaving  the  skin  healthy  ;  or,  on  the  other  hand,  it 
may  become  atrophic,  the  skin  becoming  thin, 
parchment-like  and  cicatricial. 

These  patches  occur  in  various  parts  of  the  body, 
but  most  frequently  on  the  neck,  face,  chest,  trunk, 
arms,  and  thighs.  They  are  unsymmetrical.  There 
is  a  sufficient  number  of  cases  on  record  in  which  the 
changes  in  the  cutis  have  followed  the  track  of 
certain  nerves,  which  would  indicate  some  relation 
to  nerve-distribution.  The  affected  skin  does  not 
sweat.  There  are  usually  no  subjective  symptoms, 
but  there  may  be  itching,  or  tingling,  occasionally 
even  pain.  Circumscribed  sclerodermia  sometimes 
occurs  in  the  form  of  bands,  which  are  usually  de- 
pressed below  the  surface  and  more  or  less  adhe- 
rent to  underlying  parts,  and  sometimes  extend  for 
a  considerable  length. 

Diffuse  sclerodermia.  —  This  occurs  on  different 
parts  of  the  body,  but  more  usually  in  its  upper 
half.  It  may  be  limited  to  certain  parts,  the  skin 
between  them  remaining  normal,  or  it  may  be 
spread  over  large  areas  of  the  integument,  such  as 
the  back,  abdomen,  limbs  and  face.  It  may  de- 
velop after  a  short  period  of  malaise,  but  as  a  rule 
the  process  is  at  the  beginning  not  observed  by  the 
patient,  his  attention  being  first  called  to  it  by 
stiffness  of  the  skin  ;  or  pigmentation  may  be  early 
observed.  Stiffness  is  usually  first  felt  about  the 
neck,  chest,  shoulders  or  arms,  and  spreads  with 
more  or  less  rapidity  towards  the  limbs,  the  border 
being  usually  ill-defined,  although  to  some  extent 


perceptible  to  the  touch.  Doughy  infiltration  or 
erythema  may  precede  the  induration.  As  the  skin 
becomes  hard  and  stiff,  mobility  is  affected,  the 
joints  becoming  fixed  and  the  face  immobile.  The 
patient  cannot  open  his  mouth  widely,  and  the 
affected  surface  of  the  body  has  been  compared  to 
that  of  a  frozen  corpse,  without,  however,  being 
cold.  The  skin  does  not  pit,  and  cannot  be  pinched 
up.  The  patient  is  usually  hidebound.  The  respi- 
ration is  impaired,  the  breasts  flattened,  the  limbs 
and  fingers  more  or  less  flexed.  The  disease  may 
even  extend  to  the  mucous  membranes.  The  con- 
traction of  the  skin  leads  to  the  disappearance  of 
wrinkles,  old  persons  looking  younger  than  their 
years.  The  surface  is  generally  smooth  and  shin- 
ing, but  sometimes  dry  and  desquamating,  the 
skin  being  pale,  whitish  and  waxy.  The  disease 
may  reach  its  full  extent  in  a  period  of  weeks  or 
months. 

The  temperature  of  the  affected  skin  is  on  the 
whole  normal,  sometimes  being  slightly  above  and 
sometimes  below  the  average.  Pressure  is  felt,  and 
the  tactile  sensibility  is  usually  unaffected,  but  some- 
times weakened.  Secretion  of  sweat  may  be  dimi- 
nished. The  sebaceous  secretion  is  usually  normal. 
The  nutrition  of  the  affected  skin  being  impaired, 
it  is  liable  to  inflammation  and  ulceration  from  the 
ordinary  sources  of  irritation.  The  limbs,  from 
compression  of  the  continually  contracting  skin, 
gradually  become  smaller.  The  palms  and  soles 
are  rarely  affected. 

The  course  of  the  disease  varies  considerably.  In 
the  early  stages  a  spontaneous  cure  may  occur,  invo- 
lution sometimes  taking  place  at  one  part  while  new 
development  is  showing  itself  at  another.  When 
shrinking  and  atrophy  have  proceeded  to  an  extreme 
extent  life  becomes  threatened.  The  general  health 
in  the  earlier  stages  of  the  disease  does  not  seem  to 
be  notably  affected ;  but  as  atrophy  and  shrinking 
proceed,  the  patient  falls  into  a  condition  of  ma- 
rasmus, and  death  occurs  from  intercurrent  com- 
plications of  various  kinds.  Kaposi  refers  to  a  case 
of  Strassmann's,  which  had  lasted  thirty-one  years 
without  the  health  being  materially  affected. 

Diagnosis. — Sclerodermia  is  not  likely  to  be  con- 
founded with  other  diseases  characterised  by  hyper- 
trophy and  oedema.  The  tension,  rigidity,  hardness, 
and  shrinking  of  the  diffuse  form  are  distinctive  ;  in 
the  circumscribed  form  the  pigmented  and  hyper- 
gemic  zone  surrounding  the  waxy  patches  distin- 
guishes it  from  leprosy  and  vitiligo.  In  antesthetic 
leprosy,  anaesthesia  is  characteristic.  In  atrophic 
conditions  there  is  a  history  of  a  previous  hypertro- 
phic stage. 

Prognosis. — Recovery  may  take  place  so  long 
as  the  atrophic  stage  has  not  set  in,  improvement 
showing  itself  within  a  period  of  weeks  or  years. 
In  the  atrophic  stage  the  prognosis  is  unfavourable, 
death  being  due  to  complications  of  various  kinds. 

Treatment. — Tonics,  such  as  iron,  quinine, 
vegetable  bitters,  cod-liver  oil,  and  arsenic,  are  be- 
lieved to  assist  a  tendency  to  recovery  when  it  is 
present.  Baths,  vapour-baths,  hot  packing,  change 
of  air,  emollients,  such  as  simple  ointments,  glyce- 
rine, or  vaseline,  and  massage,  are  recommended. 
The  continuous  current  applied  to  the  affected  skin 
and  sympathetic  nerve  is  believed  by  some  autho- 
rities to  be  useful.  It  is  recognised  that  iodine  and 
mercurials  have  no  value.  Warm  clothing  and 
general  protection  against  cold  are  indispensable. 

G.  Thin. 
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SCLEROSIS  {aricXvpas,  hard).  — Synon.  :  Fr. 
'i^lerosc ;  Gcr.  Sderosis.  —  See  Fibrosis  ;  and  Spinai, 
^ORli.  Diseases  of. 

SCLEROSTOMA  {aKX-op/js,  hard;  and  ffro/ia,  a 
louth). — A  synonym  for  Ankylostoma  duodenale. 
:ee  Entozoa. 

SCLEROTIC,  Diseases  of.Sec  Eye,  and 
rs  Appendages,  Diseases  of. 

SCORBUTUS.— A  synonym  for  scurvy.  Sec 

jCURVY. 

SCRIVENER'S  PALSY.  -  Asynonymfor writer's 
ramp.    Sec  Wri'ier's  Cramp. 

SCROFULA  (scrofa,  a  sow). — A  term  applied  to 
,  supposed  hereditary  tendency  to  slowly  progressive 
hronic  inflammations,  and  caseation,  especially 
if  lymphatic  glands.  The  large  majority  of  such 
ases  are  now  known  to  be  instances  of  chronic  local 
uberculosis,  and  the  term  is  rapidly  falling  into 
lisuse.    See  Tuberculosis. 

SCURF. — A  popular  name  for  the  bran-like  ex- 
oliation  which  forms  at  the  roots  of  the  hair.  It 
s  composed  of  the  normal  desquamation  of  the  epi- 
lerniis  of  the  scalp,  with  the  addition  of  the  epi- 
helial  exuvia:  thrown  off  by  the  hair-follicles.  See 
'ityriasis. 

SCURVY.— Synon.  :  Scorbutus:  Fr.  Seorhnf  ; 
jer.  Sihai'hoek. 

Definition.  —  Scurvy  is  a  disease  characterised 
;linically  by  intense  general  debility ;  sponginess 
ind  swelling  of  the  gums  ;  ecchymoses,  closely  re- 
lembling  bruises,  about  the  thighs  and  legs;  a 
irawny  hardness  about  the  flexures  of  the  larger 
oints,  and  sometimes  a  contraction  of  the  muscles 
3f  the  calves;  pearly  conjunctivre ;  and  a  sallow 
ispect  somewhat  akin  to  mild  jaundice. 

From  a  pathological  point  of  view  the  disease  is 
characterised  by  effusion  of  a  fibrinous  material  in 
he  tissues  of  the  gums,  between  the  striae  of  the 
.nuscles  of  the  thighs,  legs,  and  sometimes  (but 
:omparatively  seldom)  of  the  arms,  and  also  between 
[he  periosteum  and  the  bones  of  the  extremities, 
md  occasionally  of  the  ribs  ;  ecchymoses  sometimes 
found  about  the  thoracic  and  abdominal  aortce  and 
the  alimentary  canal  ;  and  a  generally  blanched  con- 
dition of  all  the  tissues. 

/Etiology. — At  the  present  time  the  interest  of 
this  disease  is  largely  historical,  improved  conditions 
both  on  sea  and  land  having  abolished  the  extensive 
and  fatal  outbreaks  which  were  familiar  to  phy- 
sicians of  a  former  age ;  but  experience  has  shown 
that  when  war,  famine,  or  shipwreck  reproduce  the 
conditions  which  gave  rise  to  it,  it  may  be  expected 
to  reappear,  with  all  its  former  virulence.  It  has 
also  from  the  earliest  times  been  a  chief  foe  to 
sailors  ;  and  until  the  beginning  of  the  seventeenth 
century  it  constituted  a  formidable  item  in  the  mor- 
tality-list of  the  navy  in  this  as  in  other  countries. 
Since,  however,  the  prophylactic  properties  of  a 
vegetable  diet  have  been  understood,  scurvy  has — 
except  under  very  unusual  and  always  prevent- 
able conditions  ~  ceased  to  assume  formidable  pro- 
portions either  ashore  or  afloat.  Cases  of  the  disease 
are  still  seen  occasionally  in  hospitals  at  seaports, 
usually  associated  with  some  other  disease,  as 
dysentery,  ague,  &c.  ;  but  in  some  instances  clearly 
caused  by  carelessness,  either  on  the  part  of  the 


captain  in  serving  out,  or  on  the  part  of  the  crew  in 
taking,  the  lime-juice  provided.  In  recent  years  it 
has  been  recognised  that  young  children  brought  up 
on  preserved  or  artificially  prepared  foods  are  apt 
to  suffer  from  scurvy,  and  this  liability  seems  like^ly- 
to  increase,  owing  to  the  number  of  patented  foods 
which  are  continually  being  placed  on  the  market, 
and  used  by  the  well-to-do  classes  as  substitutes  for 
mother's  milk. 

Pathology  and  Anatomical  Characters. — 
We  are  still  in  ignorance  of  the  precise  nature  of 
the  alterations  of  the  blood  and  tissues  which  precede 
and  accompany  the  development  of  the  disease.  It 
has,  however,  been  shown  that  there  is  a  consider- 
able diminution  of  the  red  blood-corpuscles,  an 
increase  in  the  amount  of  fibrin  and  albumen,  and 
no  decrease  in  the  amount  of  potassium -salts.  Ralfe, 
from  observations  founded  on  the  effect  which  the 
withdrawal,  for  a  considerable  period,  of  all  fresh 
succulent  vegetables  and  fruits  had  on  the  urine  of 
healthy  persons,  and  from  analyses  of  urine  from 
patients  suffering  from  the  disease,  concluded  that 
the  '  primary  alterations  in  scurvy  depend  on  a 
general  alteration  between  the  various  acids,  in- 
organic as  well  as  organic,  and  the  bases  found  in 
the  blood,  by  which  (^7)  the  neutral  salts,  such  as 
the  chlorides,  are  either  increased  relatively  at  the 
expense  of  the  alkaline  salts  ;  or  {b)  these  alka- 
line salts  are  absolutely  decreased.  This  condi- 
tion produces  diminution  of  the  normal  alkalinity 
of  the  blood  ;  and  he  suggests  that  this  diminution 
produces  the  same  results  in  scurvy-patients  as 
happens  in  animals  when  attempts  are  made  to  re- 
duce the  alkalinity  of  the  body  (either  by  injecting 
acids  into  the  blood  or  feeding  with  acid  salts), 
namely,  dissolution  of  the  blood-corpuscles,  ecchy- 
moses and  blood-stains  on  mucous  surfaces,  and 
fatty  degeneration  of  the  muscles  of  the  heart,  the 
muscles  generally,  and  the  secreting  cells  of  the 
liver  and  kidney.'  This  and  other  chemical  ex- 
planations are  inconsistent  with  the  important  fact 
that  the  antiscorbutic  properties  of  foods  are  de- 
stroyed by  desiccation  and  overheating,  processes 
which  do  not  affect  the  proportions  of  the  acids 
and  bases  they  contain. 

The  most  marked  morbid  changes  of  scurvy  are 
the  oedematous,  spongy,  and  occasionally  ulcerated 
gums  ;  the  bruise-like  condition  of  the  legs  ;  and 
the  brawny  hardness,  confined  usually  to  the  gas- 
trocneniii  and  hamstring  muscles.  On  cutting 
these  across,  tough  fibrinous  effusions  are  found 
packed  between  the  muscular  striae,  giving  the  cut 
surface  a  streaky  appearance.  If  the  anterior  sur- 
face of  the  tibia  be  examined,  the  same  kind  of 
effusion  will  be  often  found  between  the  periosteum 
and  the  bone.  It  would  appear  that  the  effusion  is 
due,  not  to  the  degenerated  condition  of  the  vessels, 
but  to  a  chemical  alteration  of  the  blood.  True 
hsemorrhagic  effusions  are  sometimes  found  beneath 
the  periosteum,  or  between  the  epiphyses  and 
diaphyses  of  the  larger  joints,  especially  when 
scurvy  has  proved  fatal  in  children. 

In  severe  cases  the  ribs  will  sometimes  be  found 
detached  from  the  cartilages,  and  old  fractures 
occasionally  become  disunited.  Beyond  a  general 
ansemic  condition,  and  occasional  ecchymotic  spots 
about  the  pleura  and  pericardium,  the  contents  of 
the  thorax  present  no  special  appearances.  Lesions 
due  to  complications,  such  as  dysentery,  malaria 
and  syphilis,  will  frequently  be  found.  The  body 
is  not  always  badly  nourished,  and  the  cheeks  are 


1468 


SCURVY 


usually  puffy  on  account  of  the  swollen  gums  ;  but 
local  or  general  dropsy  is  seldom  present. 

Symptoms.  — The  most  striking  features  of  scurvy 
are  the  spongy  condition  of  the  gums  and  the  pre- 
sence of  brawny  painful  swellings  in  the  hams. 
The  complexion  is  of  a  sallow,  dull,  leaden  hue,  re- 
sembling that  of  a  patient  who  has  been  for  a  long 
time  subject  to  attacks  of  some  form  of  remittent  or 
intermittent  fever,  or  that  of  a  person  recovering 
from  jaundice  ;  pearly-white  conjunctive  ;  puffy  and 
sometimes  bloated  cheeks  ;  spongy  gums,  bluish- 
red  in  colour,  swollen  sometimes  to  such  an  extent 
as  to  hide  the  teeth  both  in  front  and  behind,  and 
tending  to  bleed  ;  teeth  more  or  less  loose,  some 
already  lost  ;  tongue  clean  and  pale  ;  no  special 
characteristic  about  trunk  and  upper  limbs  (though 
the  latter  are  now  and  then  slightly  ecchymosed)  ; 
shortness  of  breath,  but  no  other  chest-complica- 
tion ;  no  abdominal  tenderness  or  anything  ab- 
normal as  to  the  functions  of  the  abdominal  organs  ; 
thighs  and  legs  usually  presenting  a  more  or  less 
bruised  appearance,  particularly  just  above  and 
below  the  knees  ;  and  brawny  indurations  of  the 
hams  and  calves  of  the  legs,  often  painful  and  tender. 
The  effusions  previously  described  may  be  so  dense 
and  abundant  as  to  fix  the  legs  in  a  semi-flexed 
position.  Node-like  swellings  are  also  often  ob- 
served over  the  tibia,  owing  to  effusions  between 
the  periosteum  and  the  bone.  The  swelling  of  the 
gums  is  specially  noticeable  round  decayed  teeth, 
and  old  injuries  to  the  limbs  seem  to  be  the  seat  of  the 
characteristic  effusions.  There  are  also  usually  a 
large  number  of  spots  and  patches,  very  much  like 
those  of  purpura,  scattered  indifferently  about  the 
lower  limbs.  There  is  sometimes  considerable  cedema 
about  the  ankles  ;  but,  in  uncomplicated  scurvy, 
pitting  on  pressure  anywhere  is  the  exception  rather 
than  the  rule.  The  bowels  are  more  or  less  con- 
stipated, the  appetite  is  good,  and  there  is  no  thirst. 
The  breath  has  a  peculiar  offensive  odour,  and  this 
may  be  aggravated  by  ulceration  or  sloughing  of  the 
gums,  or  necrosis  of  the  jaw.  General  debility 
varies  in  degree,  but  may  be  excessive,  with  weak 
voice,  and  some  tendency  to  fainting,  if  the  patient 
is  put  or  kept  in  a  sitting  position.  He  feels  more 
or  less  general  aching,  and  a  sensation  of  contusion 
in  the  legs.  The  skin  is  dry  and  harsh,  and  de- 
squamates over  the  legs.  Cardiac  and  pulmonary 
sounds  are  normal.  The  urine  is  free  from  albumen, 
of  normal  specific  gravity,  with  abundant  chlorides. 
Urea  and  phosphates  are  said  to  be  deficient. 

In  children  the  disease  generally  begins  between 
the  ages  of  six  and  eighteen  months.  In  them  the 
most  prominent  symptom  is  extreme  tenderness 
in  the  legs,  so  that  the  patient  lies  perfectly  still, 
and  shrinks  at  the  slightest  touch.  The  gums  are 
affected  as  in  adults  if  the  teeth  have  appeared  or 
are  pushing,  and  hemorrhages  in  various  parts  of 
the  body  are  not  uncommon. 

Complications  and  Sequel.*;. — Simple  scurvy 
is  now  rarely  seen  inland,  except  among  the  ex- 
treme poor  who  may  be  unable  to  purchase  vege- 
tables, and  who  live  merely  on  tea  and  bread.  In 
children,  however,  it  appears  to  be  more  common 
among  the  middle  classes,  being  due  to  the  exten- 
sive use  of  patent  or  predigested  foods,  which  are 
beyond  the  reach  of  the  poorer  classes.  Nor  is  it 
very  often  seen  afloat.  It  still,  however,  compli- 
cates to  a  considerable  extent  diseases  or  accidents 
that  occur  at  sea,  and  so  prolongs  convalescence 
almost  indefinitely.    A  sailor,  for  example,  goes 


out  from  England  to  Calcutta,  and  shortly  after 
arrival  in  that  port  is  attacked  with  dysentery  or 
intermittent  fever,  fractures  a  limb,  or  becomes 
syphilitic.  He  remains  in  India  a  very  short  time, 
ships  in  a  convalescent  and  enfeebled  condition,  lies 
up  before  the  ship  has  been  at  sea  many  days,  and 
probably  does  little  or  no  work  during  the  entire 
passage.  The  berth  that  he  occupies  constantly 
(and  with  very  little  change  of  clothing)  is  probably 
wet,  his  food  scanty  and  unvaried,  and  his  lime- 
juice  or  other  antiscorbutic  (as  he  cannot  go  to 
fetch  it)  served  out  irregularly,  or  perhaps  re- 
fused when  given.  Under  such  circumstances, 
scurvy  soon  begins  to  '  colour  '  the  original  disease. 
The  intestinal  canal  in  cases  of  dysentery,  the 
spleen  in  cases  of  ague,  buboes,  and  chancres  in 
syphilis,  are  all  attacked,  so  to  speak,  scorbutically. 
Wounds,  scratches,  ulcers,  or  any  other  breaches  of 
surface  will  not  heal,  and  fractures  sometimes  be- 
come disunited  ;  so  that,  as  a  consequence,  the  re- 
covery of  the  patient  after  his  arrival  is  deferred 
(solely  on  account  of  the  existence  of  this  scorbutic 
condition)  for  several  weeks  or  months.  In  fact, 
all  processes  of  repair,  internally  and  externally, 
appear  to  be  arrested,  and  no  advance  is  made  until 
the  scorbutic  symptoms  have  entirely  disappeared. 
Nyctalopia  is  sometimes  associated  with  scurvy, 
and  it  may  be  considered  that  night-blindness  is 
induced  by  scorbutic  conditions,  inasmuch  as  this 
affection  has  decreased  pari  passu  as  scurvy  has 
diminished  in  the  British  Mercantile  Marine,  and  is 
now  seldom  complained  of  by  sailors.  In  bad  cases, 
haemorrhage  may  take  place  from  mucous  surfaces. 
Nausea  and  vomiting  may  also  occur. 

The  sequelre  of  uncomplicated  scurvy  are,  prac- 
tically speaking,  nil,  for  the  patient,  when  properly 
treated,  makes  a  rapid  and  complete  recovery, 
leaving  no  trace  of  the  disease  behind.  There  ap- 
pears, however,  to  be  little  doubt  that  one  attack 
renders  the  patient  less  able  to  resist  successfully 
future  onsets  of  the  disease,  if  placed  under  the 
same  predisposing  conditions.  Several  instances 
are  recorded  of  old  sailors,  who  have  been  the  sub- 
jects of  two  or  three  attacks;  but  these  have  been 
generally  complicated  with  some  other  disorder, 
delirium  tremens  being  occasionally  superadded. 

Diagnosis. — The  diagnosis  of  scurvy  cannot  be 
difficult  if  the  symptoms  described  above  exist,  and 
a  dietetic  history  is  carefully  made  out.  This  im- 
portant item  of  information  being  established,  the 
spongy  gums,  and  the  bruise-like  condition  of  the 
lower  limbs  (this  latter  condition  not  being  con- 
nected with  any  history  of  accident  or  injury),  to- 
gether with  great  general  debility,  should  be  suffi- 
cient to  determine  the  nature  of  the  disease.  For 
even  in  mild  cases  the  condition  of  the  gums  is 
quite  unlike  that  produced  by  mercury.  Moreover, 
the  mercurial  foetor  is  absent,  but  an  offensive 
earthy  odour  exists.  Nor  has  the  blue  margin  seen 
in  the  gums  in  cases  of  lead-poisoning  any  resem- 
blance to  the  scorbutic  condition.  Scurvy  might 
be  occasionally  confounded  with  purpura,  as  in  some 
cases  hemorrhagic  spots  only  exist  about  the  legs, 
with  no  ecchymoses  or  hardness  round  the  calf  and 
hamstring  muscles.  But  the  condition  of  the 
mouth,  the  absence  of  severe  cachexia,  and,  as 
Niemeyer  remarks,  the  comparative  absence  of 
epistaxis,  hrematemesis,  hematoma,  and  bloody 
evacuations  from  the  bowels,  will  at  once  settle  the 
diagnosis. 

In  children  scurvy  is  not  likely  to  be  overlooked 
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the  possibility  of  its  existence  is  borne  in  mind. 
)me  doubt  may  arise  whether  the  symptoms  are 
)t  due  solely  to  rickets,  which  is  often  present  as 
complication.  It  may  also  be  confounded  with 
eumatism,  paralysis,  or  joint-disease  ;  or  if 
ematuria  is  present  with  Bright's  disease.  The 
xuliar  swollen  and  painful  state  of  the  legs,  the 
longy  gums,  and  still  more  the  effects  of  treatment, 
ill  serve  to  distinguish  the  disease. 

Prognosis. — Scurvy  existing  apart  from  other 
aladies  is  not  a  fatal  disease.  The  patient  may 
;  seen  in  a  state  of  excessive  prostration,  with 
eble  pulse,  whispering  voice,  and  a  tendency  to 
ncope  ;  but  a  few  days'  rest,  under  favourable 
inditions,  and  proper  treatment,  produce  a  mar- 
■llous  change,  which  results  in  a  steady  and  very 
tisfactory  convalescence.  But  before  a  prognosis 
given,  care  should  be  taken  to  ascertain  that  the 
urvy  does  not  cover  any  other  disease.  Dysentery, 
philis,  and  the  various  forms  of  intermittent  fever 
e  undoubtedly  its  worst  complications,  and  either 

these  maladies  will,  even  under  favourable  cir- 
imstances,  prolong  convalescence  considerably, 
he  duration  of  the  disease  is  limited  only  by  the 
.uses  that  produce  it,  for  as  long  as  the  scorbutic 
et  and  other  predisposing  conditions  exist,  so 
ng  will  the  disease  retain  the  mastery,  and  pro- 
essively  increase  in  severity. 
Treatment.  —  If  the  patient,  when  first  brought 
ider  notice,  be  so  ill  as  to  be  unable  to  walk  or 
md,  great  care  should  be  taken  that  the  recumbent 
)sition  is  adopted  and  maintained.  Many  severe 
ses  of  scurvy  have  been  lost  by  the  neglect  of  this 
)parently  simple  precaution.  The  patient,  in  the 
)sence  of  the  nurse,  sits  up  in  bed,  and  has  a 
dden  attack  of  syncope,  from  which  he  never  re- 
ivers. Having  regard  to  this,  let  the  patient  be 
idressed  carefully,  and  washed  (without  a  bath), 
ly  wounds  or  abrasions  being  covered  with  some 
iiple  antiseptic  dressing.  The  direct  treatment  of 
e  disease  is  almost  purely  dietetic,  starting  upon 
,e  principle  that  want  of  fresh  vegetable  diet  has 
:en  the  exciting  cause  of  the  illness.  So  the  diet 
ould  consist  largely  of  mashed  potatoes  ;  green 
;getables  (the  Crucifenc  being  perhaps  the  best)  ; 
anges,  pears,  apples;  and,  as  a  convenient  anti- 
orbutic,  lime-  or  lemon-juice  at  the  rate  of  from 
iree  to  four  ounces  daily,  mixed  with  about  eight 
mes  its  bulk  of  water,  sweetened  to  taste,  and 
;ed  as  a  drink.    Solid  animal  food  should  be  given 

least  once  a  day,  and  in  liberal  quantity,  as  soon 
;  it  can  be  properly  masticated.  We  begin  in  bad 
Lses  with  milk,  eggs,  fish,  and  minced  meat — in 
ct,  any  and  all  varieties  of  nutritious  animal  food, 
I  conjunction  with  the  vegetable  diet ;  for  the  appe- 
te  is  usually  good,  and  the  digestive  powers  almost 
^impaired.  If  great  prostration  exist,  alcohol,  in 
nail  and  frequent  doses,  must  of  course  be  given  ; 
ut,  as  a  general  rule,  very  little  is  required.  Malt- 
quors  are  undoubtedly  antiscorbutic,  and  a  pint  of 
e  or  porter  daily  may  be  permitted  if  no  dysenteric 
implication  exist.  Milk  is  also  to  a  certain  extent 
:Uiscorbutic,  and  should  be  given  freely.  As  re- 
irds  medicinal  treatment,  little  or  nothing  need 
e  done.  All  active  treatment,  general  or  local,  is 
Imost  useless.  The  administration  of  mercury  to 
:orbutic  patients  (through  errors  of  diagnosis)  did, 

I  former  years,  an  enormous  amount  of  mischief, 
nd,  even  in  the  presence  of  chest-complications, 

II  counter-irritants  to  the  skin  must  be  avoided, 
'hlorale  of  potassium,  in  the  form  of  a  mouth- 


wash, or  given  internally,  probably  assists  to  cleanse 
and  purify  the  gums  and  mouth  ;  and  if  old  ulcers 
or  open  sores  exist  upon  any  part  of  the  body, 
lint,  wetted  with  weak  lime-juice,  is  said  to  pro- 
mote a  healthy  surface.  But  if  there  be  any  compli- 
cation, no  processes  of  elimination  or  repair  will 
advance  satisfactorily  until  the  scorbutic  symptoms 
disappear.  If  no  grave  disorder  beyond  the  scurvy 
exist,  recovery  is  very  rapid,  and  few  diseases  are 
so  eminently  satisfactory  to  treat.  The  gum-swell- 
ings recede,  and  the  ecchymoses  on  the  legs  begin 
to  disappear  after  two  or  three  days  of  treatment  ; 
and  tlie  brawny  tenderness  of  the  muscles  of  the 
lower  limbs  diminishes  daily,  the  fibrinous  effusions 
causing  it  being  steadily  and  quickly  absorbed. 
Dysentery  is  the  most  common  complication  of 
scurvy,  and  is  usually  tedious  and  troublesome.  A 
fair  trial  should  be  given  to  the  treatment  above 
recommended,  excluding  malt-liquors,  and  substi- 
tuting a  small  allowance  of  brandy,  and  as  a  rule 
the  dysentery  and  scurvy  will  disappear  together. 
In  children  fresh  milk  that  has  not  been  sophisti- 
cated in  any  way  should  as  far  as  possible  be  em- 
ployed, but  as  a  rule  is  not  sufficient  by  itself  One 
of  the  most  useful  remedies  in  these  cases  is  potato, 
which  should  be  well  steamed  and  reduced  to  a 
light  floury  powder  and  beaten  up  with  boiled  milk 
until  it  is  of  the  consistence  of  cream.  Vegetable 
juices  may  also  be  given  dissolved  in  broth. 

The  antiscorbutic  treatment  proper  to  combat 
the  advent  of  this  disease  is  sufficiently  indicated  in 
the  above  remarks,  for  it  will  be  plainly  seen  that 
scurvy  is  due  to  the  absence  of  certain  necessary 
ingredients  in  diet.  When  these  ingredients  can- 
not be  given  in  the  usual  form,  the  most  convenient 
substitutes  are  lime-juice  and  lemon-juice,  and  the 
great  mass  of  evidence,  collected  during  the  last 
fifty  years,  goes  to  prove  that  these  substances  con- 
tain, in  natural  combination,  the  best  and  most 
convenient  prophylactic  elements  against  scurvy. 
Their  use  in  the  Royal  Navy  has,  since  the  close  of 
the  last  century,  been  chiefly  instrumental  in  driv- 
ing the  disease  out  of  the  Service  ;  and  legislative 
enactments  passed  in  1867,  whereby  a  proper 
and  genuine  supply  of  juice  was  secured  to  all 
British  sailors,  have  resulted  in  the  decrease  of 
scurvy  in  our  own  Mercantile  Marine  by  more  than 
So  per  cent. 

Charles  II.  Ralfe. 
Thomas  R.  Bradshavv. 

SCYBALA  {(7icv0a\ov,  dung).  —  Fasces  in  the 
form  of  hard  rounded  lumps,  whether  discharged  or 
retained  in  the  intestine.    See  Stools. 

SEA-AIR;  SEA-BATHS.— The  physiological 
and  therapeutical  eflects  of  sea-bathing  cannot  be 
separated  from  those  of  sea-air  ;  for  it  is  impossible 
to  take  sea-baths  without  being  under  the  influence 
of  sea-air  ;  and  the  stay  at  the  seaside  alone,  with- 
out sea-bathing,  produces  on  many  constitutions  all 
the  effects  which  are  usually  ascribed  to  sea-bathing. 
Residence  at  the  seaside,  that  is,  the  influence  of 
sea-air,  is  to  be  regarded  as  a  special  kind  of  cli- 
matic treatment,  while  the  action  of  the  sea-bath  is 
analogous  to  the  stimulating  forms  of  the  cold-water 
treatment. 

As  the  sea-air  and  the  sea-bath  owe  part  of  their 
properties  to  the  constitution  of  sea-water,  it  will 
he  well  to  begin  with  the  latter,  then  to  consider 
the  characters  and  influences  of  the  sea-air  and  the 
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sea-bath,  and  add  some  notes  on  seaside  watering- 
places. 

Sea-water. —  Temperature. — The  sea-water  is 
of  more  equable  temperature  than  the  surrounding 
air.  It  is,  as  a  rule,  warmer  than  the  atmosphere 
in  winter,  and  cooler  in  summer  ;  although  on 
chilly  days  in  summer,  especially  after  a  series  of 
hot  ones,  the  temperature  of  the  sea-water  is  often 
higher  than  that  of  the  air.  The  variations  of  the 
temperature  of  the  sea-water  from  night  to  day, 
and  from  one  day  to  another,  are  much  less  than 
those  of  the  air.  It  would,  however,  be  erroneous 
to  assume,  as  is  sometimes  done,  that  the  tempera- 
ture of  the  sea-water  near  the  shore  is  the  same  at 
different  times  of  the  day.  The  writer  has  often 
measured  it  at  the  Riviera,  and  the  south  coast  of 
England,  and  has  repeatedly  found  it  on  calm  and 
sunny  days  at  one  p.m.  and  two  p.m.,  from  5°  to 
7°  F.  higher  than  on  the  same  days  at  seven  or 
eight  A.M.  As  to  the  different  seasons,  the  sea- 
water  reaches  its  highest  temperature  in  summer 
much  later  than  the  air  ;  and  as  it  loses  its  heat  less 
rapidly  than  the  latter,  it  is  mostly  warmer  in 
autumn  and  winter  than  the  surrounding  air,  and 
gives  off  warmth  to  the  latter.  During  the  sea- 
bathing season,  namely,  from  the  end  of  May  to  the 
beginning  of  October,  the  temperature  of  the  sea- 
water  at  the  coasts  of  England,  the  north  of  France, 
Belgium,  Holland,  and  Germany,  varies  in  general 
from  about  56°  to  72°  F.,  while  in  the  Bay  of  Biscay 
and  in  the  Mediterranean  it  is  considerably  higher. 

Constituents. — Sea-water  holds  in  solution  a 
large  amount  of  salts,  varying  somewhat  in  different 
localities,  and  slightly  even  in  the  same  place  at 
different  times.  The  Mediterranean  is  richest, 
with  about  2f  to  per  cent.  ;  while  the  water 
at  the  coasts  of  the  British  Channel  and  German 
Ocean  varies  from  2\  to  3J  per  cent.  The  water 
of  the  Baltic,  owing  to  the  large  number  of  streams 
which  enter  it,  is  much  less  salt,  containing  only 
about  I  per  cent.  Five-sixths  of  all  the  salts  are 
chlorides  of  sodium  and  magnesium,  while  the 
remainder  consist  of  the  sulphates  and  carbonates 
of  calcium,  magnesium,  and  potassium. 

Sea-air. — The  sea-air,  and  the  air  at  the  sea- 
shore, are  considerably  influenced  by  the  constant 
evaporation  taking  place  from  the  sea,  and  also  by 
the  temperature  of  the  sea-water.  Owing  to  these 
circumstances,  the  sea-air  contains  in  general  more 
moisture,  relative  as  well  as  absolute  ;  and  is  more 
equable  in  temperature,  the  summer  being  less  hot, 
and  the  winter  less  cold,  at  the  seaside  than  at  in- 
land places  in  the  same  latitude  ;  the  day  also  may 
be  regarded  as  less  warm  in  summer,  the  night  as 
less  cold  in  winter.  A  very  important  fact  is  the 
comparative  purity  of  the  sea-air  from  organic  ad- 
mixture and  inorganic  dust,  while  the  occasional 
presence  of  a  greater  or  smaller  amount  of  saline 
particles  cannot  be  regarded  as  a  disadvantage. 
The  amount  of  ozone  is  greater  ;  that  of  carbonic 
acid  smaller.  The  variations  of  the  barometer  are 
greater  but  more  regular  in  their  occurrence,  and 
this  possibly  exercises  a  beneficial  influence  on  the 
functions  of  life.  Nor  is  the  fact  to  be  overlooked 
that  the  air  at  the  sea-shore  is  mostly  in  greater 
agitation  than  the  inland  air  ;  and  by  this  circum- 
stance is  probably  to  be  explained  the  experience 
of  Benecke  that  the  same  body  of  hot  water  loses 
its  heat  more  rapidly  at  the  sea-shore  than  at 
various  elevations  in  Switzerland,  varying  from 
3,000  to  6,000  feet  above  sea-level^ — an  experience 


from  which  we  may  infer  that  living  bodies  likewise 
give  off  more  heat  at  the  sea-shore  than  in  elevated 
inland  regions.  The  physiological  effects  of  sea-air 
may  be  designated  as  '  powerful  stimulation  of  the 
change  of  substance,  both  retrogressive  and  forma- 
tive, expressed  in  a  striking  increase  of  urea,  and 
decrease  of  uric  acid  and  phosphoric  acid  in  the 
urine,  in  the  greatly  increased  requirements  of 
food,  and  in  the  rapid  and  considerable  increase 
of  the  weight  of  the  body.'  A  certain  power  of  re- 
sponding to  the  increased  stimulus  of  the  sea-air  is, 
however,  required  of  the  constitution  ;  for  the  in- 
creased tissue-change  necessitates  an  increase  in 
the  ingestion  of  food,  and  in  the  processes  of  excre- 
tion of  the  products  of  retrogressive  tissue-change. 
If  the  digestive  and  assimilative  organs  be  unable 
to  satisfy  the  former  demand,  various  digestive  dis- 
turbances arise,  the  appetite  fails,  and  emaciation 
is  often  the  consequence.  In  many  of  these  condi- 
tions greater  benefit  is  derived  from  mountain 
health-resorts,  where  the  demands  made  on  the 
constitution  are  less  great,  and  where  less  food  is 
required.  If  the  excretory  functions  be  imperfect, 
as  is  the  case  in  so-called  '  bilious '  individuals,  and 
in  some  undefined  gouty  tendencies,  headaches, 
giddiness,  constipation,  or  other  symptoms  usually 
called  'biliousness,'  make  their  appearance,  and 
sometimes  render  the  removal  from  the  sea-shore 
necessary,  though  the  use  of  aperient  remedies, 
reduction  in  the  ainount  of  food  and  especially  of 
stimulants,  and  active  exercise  at  some  distance 
from  the  sea,  often  suffice  to  correct  this  defective 
elimination  and  its  consequences.  In  many  cases 
of  this  kind,  however,  courses  of  mineral  waters, 
especially  the  alkaline,  saline,  or  common-salt 
springs,  ought  to  precede  the  stay  at  the  seaside. 
See  Mineral  Waters. 

Sea- baths. — The  sea-bath  may  be  regarded  as 
a  powerfully  stimulating  cold-water  bath,  modified 
in  its  action  by  the  saline  ingredients ;  by  the  ad- 
mixture of  mechanical  particles,  organic  as  well  as 
inorganic;  by  the  varying  degree  of  motion  through 
the  waves ;  and  by  he  alternation  in  the  exposure 
of  a  part  of  the  body  to  the  waves  and  to  the  air. 
We  have  already  discussed  the  temperature  of  the 
sea- water,  and  the  saline  ingredients ;  but  the  tem- 
perature of  the  surrounding  air,  and  the  degree  of 
motion  in  the  air,  also  exercise  a  modifying  influence 
on  the  effects  of  the  sea-bath.  The  motion  of  the 
water  varies  constantly,  according  to  the  size  and 
force  of  the  waves,  and  the  effect  of  the  bath  to  a 
great  degree  depends  on  this  point.  When  the 
waves  are  in  any  degree  powerful,  the  upper  part  of 
the  body  is  exposed  to  the  coming,  the  lower  to  the 
receding  wave,  and  the  cutaneous  nerves  are  not 
only  influenced  by  the  temperature,  but  also  by  the 
force  of  the  water,  and  by  the  sand  and  other  sub- 
stances mixed  with  it.  In  a  quiet  sea  these  in- 
fluences are  considerably  lessened.  The  alternation 
of  exposure  to  the  water  and  the  air,  likewise  occa- 
sioned by  the  waves,  is  peculiar  to  the  sea-bath,  and 
is  another  source  of  constantly  changing  impressions 
on  the  cutaneous  nerves. 

Bathing  Season. — The  season  for  sea-bathing 
varies  according  to  the  climate  of  the  locality.  Thus 
it  extends  on  the  Mediterranean  shores  from  May  to 
October  and  even  November  ;  on  the  shores  of  the 
English  Channel  and  German  Ocean  from  June  to 
September  and  the  beginning  of  October.  The  time 
of  the  day  for  sea-bathing  must  depend  on  the  indi- 
vidual, on  the  weather,  and  on  the  tide.  Delicate 
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lersons  ought  not  to  bathe  with  a  perfectly  empty 
tomach  ;  but  also  never  after  a  full  meal.  The 
uration  of  each  bath  is  to  be  regulated  according 
0  the  constitution  of  the  bather,  the  force  of  the 
/aves,  and  the  temperature  of  the  water.  Weakly 
lersons  ought  not  to  remain  in  the  water  over  five 
linutes,  but  immersion  for  one  or  two  minutes  is  in 
"lany  such  cases  all  that  is  useful  or  permissible  ; 
I'hile  stronger  individuals  may  remain  from  five  to 
sn  minutes.  The  bather,  we  may  say  in  general 
arms,  ought  to  leave  the  water  as  soon  as  the  re- 
ction  manifests  itself. 

In  many  cases,  the  warm  sea-water  bath  may  be 
scommended  with  advantage,  when  the  cold  sea- 
ath  is  forbidden.  Indeed,  courses  of  bathing  in 
iKxm  sea-water  are  not  sufficiently  used  in  a  sys- 
smatic  way,  though  the  medical  practitioner  pos- 
jsses  in  them  a  gentle,  manageable,  and  eflicacious 
leans  of  treatment  during  winter  as  well  as  during 
ammer.  They  are  in  their  action  analogous  to 
rami  common-salt  baths  {see  Baths  ;  and  Mineral 
Vaters).  The  tepid  swimming-bath  of  sea-water 
(•e  may  regard  as  intermediate  between  the  warm 
ath  and  the  bath  in  the  open  sea,  and  likewise  as 
ery  useful  in  appropriate  cases.  With  due  care  it 
an  be  employed  also  in  winter.  It  offers  the  ad- 
antage  of  the  combination  of  one  of  the  most 
erfect  modes  of  muscular  exercise,  with  the  ex- 
osure  of  the  skin  to  the  influences  of  the  sea-water 
ath. 

The  physiological  effects  of  the  sca-balhs  are 
iniilar  to  those  of  the  sea-air.  Abstraction  of  heat 
nd  stimulation  of  the  cutaneous  nerves  lead  to  in- 
reased  tissue-change,  retrogressive  as  well  as  pro- 
uctive.  Increased  appetite  and  increased  weight 
f  body  are  usually  observed  in  those  who  are  bene- 
ted  by  sea-baths  ;  while  loss  of  appetite,  headache, 
igestive  disturbances,  and  loss  of  weight  are  often 
bserved  in  those  who  are  unable  to  bear  the  shock, 
r  the  increased  demand  on  the  body,  or  who  remain 
oo  long  in  the  bath,  or  take  it  too  frequently. 

Cases  not  suited  for  Sea-bathing. — Persons 
fleeted  with  diseases  of  the  heart,  or  of  the  Ijlood- 
essels  and  lungs,  with  angina  pectoris,  with  epi- 
;psy,  with  organic  diseases  of  the  nervous  system, 
vith  fainting  fits,  with  enlargement  of  the  liver, 
ir  with  other  organic  diseases  of  the  abdominal 
iscera,  ought  to  avoid  bathing  in  the  open  sea, 
ifhich  may  produce  most  injurious  effects,  such  as 
iolent  palpitation  and  dyspnoea  extending  over 
iiany  months,  sleeplessness,  total  loss  of  appetite, 
nd  great  emaciation.  Old  persons,  and  persons 
i'ith  feeble  circulation,  whether  from  age  or  other- 
vise,  ought  to  avoid  bathing  in  the  open  sea,  ex- 
epting  on  warm  days,  and  with  a  very  quiet 
ea. 

Cases  to  be  benefited  by  Sea-Bathing 
iND  Sea-air. — Sea-bathing  is  useful  in  many  con- 
litions  connected  with  weakness  or  atony  of  the 
kin,  such  as  tendency  to  profuse  perspiration,  or 
o  taking  cold  at  every  change  of  temperature,  or 
xposure  to  wind  or  draught. 

In  scrofulous  complaints,  long-continued  residence 
t  the  seaside  promises  more  than  other  climatic 
gents  ;  but,  as  we  have  to  deal  with  constitutional 
lefects,  and  as  our  aim  must  be  to  alter  the  consti- 
ution,  two,  three,  or  even  more  years  are  often 
equired.  In  many  cases,  judicious  courses  of  sea- 
jathing,  the  use  of  warm  sea-water  baths,  and 
ponging  with  sea-water,  assist  the  climatic  element 
)f  seaside  residence.    Education  at  schools  situated 


at  the  seaside  offers,  in  scrofulous  children,  the 
greatest  advantages. 

In  muscular  rheumatism,  the  moderate  use  of  the 
sea-bath  combined  with  sea-air  is  useful.  In  more 
recent  rheumatic  joint-affections  the  sea-bath  is 
mostly  injurious,  while  the  more  gentle  action  of 
the  sea-air,  combined  with  the  use  of  warm  sea- 
water  in  local  and  general  baths,  is  frequently  bene- 
ficial. Persons  affected  with  so-called  nervous 
rheumatism — a  term  which  is  applied  sometimes  to 
hysterical  cases,  sometimes  to  spinal  irritation,  and 
also  to  rheumatism  combined  with  nervous  weak- 
ness— often  derive  benefit  from  the  gentle  use  of 
the  sea-bath,  and  still  more  from  the  sea-air. 

In  some  functional  diseases  of  the  nervous  system, 
the  sea-bath  forms  an  excellent  remedy,  if  it  be 
adapted  to  the  individual  case  ;  for  instance,  in 
hysterical  paralysis  and  other  forms  of  hysteria, 
in  the  milder  forms  of  diphtheritic  paralysis,  and  in 
nervous  dyspepsia.  It  must,  however,  be  borne  in 
mind  that  many  persons,  with  a  tendency  to 
neuralgia,  nervous  asthma,  hj'sterical  convulsions, 
and  other  forms  of  hysteria,  are  unable  to  stand 
prolonged  residence  at  the  sea,  especially  at  the 
Riviera.  In  such  cases,  mountain  climates  are 
generally  more  advantageous  during  summer  and 
autumn.  In  many  forms  of  anxmia,  when  it  does 
not  depend  on  organic  disease  of  the  heart  and 
blood-vessels  or  other  viscera,  but  on  direct  loss  of 
Ijlood  or  its  constituents,  on  confinement,  grief, 
and  imperfect  food,  on  slow  and  imperfect  develop- 
ment, sea-air  exercises  a  good  effect.  Hence  the 
benefit  obtained  in  many  cases  of  amenorrhoea, 
chlorosis,  and  allied  complaints,  if  the  tendency  to 
constipation  is  sufficiently  combated.  Often,  how- 
ever, the  demands  made  by  the  sea-air  on  the  con- 
stitution are  too  great,  and  the  invalids  lose  weight  ; 
whereas  they  gain  on  mountains  of  moderate  eleva- 
tion. 

In  chronic  pneumonia,  in  the  remains  of  pleuritic 
effusion,  and  in  phthisis,  the  sea-air,  by  its  purity 
and  its  more  equable  temperature,  is  useful  ;  but  as 
wind  is  in  most  cases  to  be  avoided,  sheltered 
localities  are  essential.  Sea-bathing  is  in  this  class 
of  cases  hazardous.  The  beneficial  efl'ects  in  whoop- 
ing cough,  when  the  first  stage  is  over,  are  well- 
known.  Regarding  asthma,  nothing  can  be  said 
with  certainty  ;  some  cases  of  nervous  asthma  are 
benefited  at  the  seaside,  while  a  large  percentage 
are  aggravated  ;  on  the  whole,  the  writer's  experi- 
ence is  more  in  favour  of  elevated  regions  than  of 
the  seaside.  Whenever  the  effect  is  not  yet  known, 
the  recommendation  of  seaside  residence  or  moun- 
tain-air must  be  regarded  as  a  trial  ;  but  in  the 
majority  of  young  persons  affected  with  asthma, 
mountain  climates  are  preferable.  The  advantage 
to  be  obtained  in  tendency  to  catarrh  we  have 
already  mentioned. 

In  addition  to  the  conditions  named,  there  are 
many  which  cannot  be  designated  by  the  name  of 
any  disease  ;  but  which  are  only  states  of  weakness, 
manifesting  themselves  in  various  ways,  as  inability 
to  sustain  mental  or  bodily  efforts,  tendency  to 
abortions,  to  leucorrhcea  without  any  disease,  &c. 
In  such  states  of  weakness  the  stimulating  effect  of 
the  sea-air,  combined  with  the  grand  aspect  of  the 
sea,  are  mostly  found  eminently  useful. 

Seaside  Watering-places. —  England  is  re- 
markably well  provided  with  seaside  places,  and 
the  different  localities  offer  considerable  variety  with 
regard  to  climate.    The  east  coast,  which  may  be 
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designated  as  drier  and  more  bracing,  is  especially 
to  be  recommended  from  the  middle  of  June  to  the 
middle  of  October.  The  principal  places  on  this 
coast  are,  beginning  with  the  north,  Berwick-on- 
Tweed,  Tynemouth,  Redcar,  Saltburn-by-the-Sea, 
Whitby,  Scarborough,  Filey,  Bridlington,  Hunstan- 
ton, Cromer,  Yarmouth,  Lowestoft,  Aldborough, 
Felixstowe,  Dovercourt,Walton-on-the-Naze,  South- 
end, Margate,  Broadstairs,  Ramsgate,  Deal,  and 
Dover.  On  the  south-eastern  and  southern  coast, 
which  may  be  regarded  as  intermediate  between  the 
eastern  and  the  south-western  coast,  we  have  Folke- 
stone, Sandgate,  Hastings  with  St.  Leonards-on-Sea, 
Eastbourne,  Seaford,  Brighton,  Worthing,  Little- 
hampton,  Bognor,  the  Isle  of  Wight,  Bournemouth, 
and  the  Channel  Islands.  These  places  differ  con- 
siderably with  respect  to  the  soil  on  which  they  lie  ; 
the  position — close  to  the  sea  or  on  a  cliff ;  the 
aspect  ;  and  the  configuration  of  the  locality  itself, 
and  the  surrounding  country.  Even  different  parts 
of  the  same  place  offer  different  advantages.  Thus 
the  lower  part  of  Folkestone,  near  the  lower  Sand- 
gate  road,  is  sheltered  from  the  north  by  the  cliff, 
while  the  houses  on  the  cliff  itself  are  more  or  less 
freely  exposed  to  the  winds  from  all  quarters,  and 
therefore  preferable  during  the  summer  months. 
Hastings  with  St.  Leonai'ds  is  remarkably  sheltered 
from  the  north,  north-west,  and  to  some  degree 
from  the  north-east  winds,  and  is  through  this,  and 
through  the  influence  of  the  sea,  some  degrees 
warmer  during  the  late  autumn  and  the  early  winter 
months — we  may  say  till  February — than  closely 
adjacent  but  less  sheltered  places.  In  the  Isle  of 
Wight,  the  Undercliff,  with  Ventnor  and  Bonchurch, 
is  sheltered  by  the  hills  from  north  and  north-east 
winds,  like  Hastings,  and  more  so  ;  and  has  during 
winter  a  more  equable  and  a  higher  temperature 
than  other  parts  of  the  island.  The  Undercliff  is 
therefore  more  adapted  for  climatic  treatment  during 
the  colder  part  of  the  year  ;  while  Sandown,  Shank- 
lin,  Cowes,  Ryde,  Alum  Bay,  and  Freshwater  are 
more  suited  for  sea-bathing  and  climatic  purposes 
during  the  warmer  months.  Bournemouth  is  shel- 
tered as  well  by  the  configuration  of  the  hills  as  by 
the  pine-woods,  which  serve  as  a  protection  from 
violent  winds.  On  the  south-western  coast,  which 
may  be  regarded  as  somewhat  moister  and  more 
sedative,  Swanage,  Weymouth,  Sidmouth,  Budleigh 
Salterton,  Dawlish,  Torquay,  Teignmouth,  Fal- 
mouth, Penzance,  St.  Ives,  and  Newquay  are  the 
principal  sea-bathing  places.  On  the  North  Devon 
coast,  we  may  name  Clovelly,  Lynmouth,  Ilfracombe, 
Westward  Ho,  and  Minehead  ;  on  the  Bristol  Chan- 
nel, Weston-super-Mare,  Portishead  and  Cleve- 
don  ;  on  the  Welsh  coast,  Tenby,  Aberystwith, 
Penmaenmawr,  Llandudno,  Rhyl ;  and  in  Lanca- 
shire, Westmoreland,  and  Cumberland,  Grange, 
sheltered  by  configuration,  Southport,  Blackpool, 
Fleetwood,  St.  Bees,  and  Silloth.  Important  by  its 
island  climates  is  the  Isle  of  Man. 

Scotland  likewise  offers  abundant  localities  for 
sea-bathing,  the  most  frequented  of  which  are 
Nairn  on  the  east  coast,  Rothesay  in  Bute,  Ardros- 
san  near  the  Firth  of  Clyde,  and  the  Isle  of  Arran 
in  the  west. 

Ireland  is  even  richer,  with  Bray  and  Kings- 
town, near  Dublin  ;  Duncannon,  Tramore,  and 
Dunraore  on  the  south  coast  ;  Rostrevor  and  Port- 
rush  on  the  north-east  ;  Bundoran  in  the  north- 
west ;  Kilkee  in  the  south-west  ;  and  Queenstown, 
a  sheltered  and  warm,  but  moist,  climatic  health- 


resort  in  the  south  ;  where  are  also  Youghal  and 
Ballycotton. 

On  the  north  coast  of  France,  Calais,  Boulogne, 
Berk-sur-Mer,  St.  Valery,  Treport,  Dieppe,  Etretat, 
Fecamp,  Havre,  Trouville,  Deauville,  Villers-sur- 
Mer,  and  Dinard  are  the  most  favourite  resorts  ;  on 
the  south-west,  Arcachon  and  Biarritz  ;  and  on  the 
south  Marseilles,  Flyeres,  St.  Raphael,  Cannes, 
Antibes,  and  Nice. 

The  west  and  south-west  coasts  of  Italy  possess 
many  good  localities  for  sea-bathing  for  those  re- 
quiring, or  at  all  events  bearing,  heat,  such  as 
Bordighera,  Alassio,  San  Remo,  Castellamare, 
Sorrento,  and  the  islands  of  Capri  and  Ischia  on 
the  west  and  south-west  coasts,  and  besides  Venice, 
with  the  Lido,  Ravenna,  Ancona,  and  others  on  the 
east  coast. 

On  the  coast  of  Belgium,  Holland,  and  Germany 
the  most  important  localities  are  Blankenberghe, 
Ostend,  Scheveningen,  Hleligoland,  Borkum,  Nor- 
derney,  Baltrum,  Langeroog,  Spikeroog,  Wange- 
roog,  Dangast,  Cuxhaven,  Wyk,  and  Westerland. 

The  shores  of  the  Baltic  possess  many  delightful 
localities,  such  as  Heringsdorf,  Putbus  on  the  island 
of  Ruegen,  Warnemuende,  Travemuende,  Doberan  ; 
but  the  sea-baths  and  the  climate  are  less  stimulating 
than  on  the  shores  of  the  German  Ocean. 

The  coasts  of  Norway,  Sweden,  and  Denmark 
offer  likewise  good  opportunities  for  sea-bathing 
combined  with  bracing  sea-air  from  July  to  Sep- 
tember. Hermann  Weber. 

SEA-SICKNESS.— Synon.  :  Fr.  Mai  de  Mer  ; 
Ger.  Seekraiikheit. 

Definition. — A  functional  disturbance  due  to 
the  motion  of  a  ship,  manifesting  itself  principally 
in  epigastric  discomfort,  frontal  headache,  giddiness, 
vomiting,  and  vasomotor  changes. 

Etiology. — It  is  well  known  that  many  persons 
suffer  from  giddiness  and  even  vomiting  on  swing- 
ing, dancing,  and  other  rapid  movements ;  and 
that  in  persons  in  whom  vomiting  is  readily  induced, 
objectionable  odours,  moving  objects,  slight  de- 
rangements of  the  alimentary  tract  and  mere  recol- 
lection of  previous  attacks  are  any  of  them  liable 
to  cause  this  condition.  It  is  no  matter  for  surprise 
that  all  these  incentives  to  vomiting  should  be 
regarded  as  causes  of  sea-sickness.  That  they  have 
a  predisposing  and  subsidiary  influence  in  many 
cases  is  undoubted  ;  nor  can  it  be  questioned  that 
they  may  produce  vomiting  as  easily  on  sea  as  on 
land.  The  smell  of  the  engines  will  often  cause 
passengers  to  vomit  even  though  the  sea  be  perfectly 
calm,  and  the  recollection  of  previous  attacks  may 
give  rise  to  nausea  and  even  to  vomiting  before 
the  ship  has  left  the  harbour.  But  these  are  only 
predisposing  causes,  and  .vomiting  due  to  them  is 
not  true  sea-sickness ;  in  this  condition  movement 
alone  is  the  exciting  cause.  Thus  it  may  be  in- 
duced during  sleep,  the  patient  waking  to  find  him- 
self in  the  act  of  vomiting.  Much  discussion  has 
arisen  concerning  the  conditions  of  movement  under 
which  sea-sickness  is  most  likely  to  occur,  and  there 
seems  to  be  a  general  consensus  of  opinion  that  the 
essential  factor  is  suddenness  of  movement  or  change 
in  the  kind  of  motion,  especially  the  commencement 
of  the  descending  movement  as  the  ship  pitches  or 
rolls — the  movement  being  in  all  cases  different  in 
kind  from  that  to  which  the  patient  is  ordinarily 
exposed  on  land.  It  has  been  pointed  out  that  the 
sudden  descent  of  a  lift  or  the  sudden  arrest  of  the 
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ovement  of  a  train  may  produce  in  the  epigastrium 
■ecisely  the  same  sensation  as  does  the  sudden 
iwnward  pitch  of  a  ship,  while  on  the  other  hand 
e  movement  of  a  swimmer  in  the  roughest  sea 
:ver  produces  sea-sickness.  Women  suffer  more 
verely  as  a  rule  than  men.  Probably  no  one  is 
wolutely  immune.  Old  people  and  young  children 
e  generally  but  slightly  affected,  and  persons  who 
jniit  easily  from  causes  such  as  those  mentioned 
)ove  are  especially  prone  to  true  sea-sickness. 
Symptoms. — A  slight  sensation  of  chilliness  ac- 
)mpanied  by  pallor  is  usually  the  earliest  symptom. 
Imost  simultaneously  with  this  the  sufferer  is  con- 
ious  of  feeling  ill  at  ease  and  of  a  desire  to  remain 
)Solutely  undisturbed.  Unpleasant  sensations  as 
a  tight  band  over  the  forehead  and  of  retraction 
the  epigastrium,  especially  marked  on  each 
;scent,  are  soon  experienced.  The  breathing 
;comes  irregular,  owing  largely  to  an  unconscious 
;ing  of  the  muscles  at  the  time  of  any  sudden 
lange  in  movement.  Regular,  deep  breathing,  if 
;rsisted  in,  may  postpone  the  progress  of  the  syni- 
oms  for  a  short  time  ;  but  sooner  or  later  the 
eling  of  chilliness  becomes  rapidly  worse,  giddi- 
fss  supervenes,  and  an  attack  of  vomiting  and 
tching  soon  follows,  to  be  succeeded  by  a  sensation 
returning  warmth  accompanied  by  dilatation  of 
e  cutaneous  vessels  and  slight  uniform  improve- 
ent.  The  former  condition,  however,  soon  recurs, 
e  subsequent  attacks  of  vomiting  being  progres- 
/ely  worse  and  the  intervals  between  them 
lorter. 

In  many  cases  there  is  no  headache  beyond  that 
ready  described  ;  but  in  others,  and  especially  in 
ose  liable  to  headache  or  in  whom  the  conditions 
ready  quoted  as  predisposing  causes  readily  pro- 
ice  vomiting,  headache  and  giddiness  may  become 
ost  distressing  symptoms  and  may  be  continuous 
roughout  the  whole  of  the  illness.  At  first  the 
)mit  consists  of  any  food  which  the  stomach  may 
mtain  ;  later  on  it  becomes  greenish  yellow,  and 
'en  bright  yellow,  with  a  bitter  taste,  and  consists 
incipally  of  bile  and  mucus.    During  the  period 

vomiting  the  heart's  action  is  occasionally  ir- 
gular.  Some  people  in  whom  the  general  distress 
very  marked  vomit  but  little  ;  hence  it  is  often 
id  that  of  persons  who  are  sea-sick  those  who 
miit  feel  better  than  those  who  do  not.  There  is 
equently  a  marked  tendency  to  drowsiness,  but 
ifreshing  sleep  is  practically  unknown  during  the 
:ute  stage.  Prolonged  retching  is  occasionally 
xompanied  by  hcemorrhage,  usually  from  the 
larynx  or  oesophagus,  but  sometimes  under  the 
)njunctiva  or  into  other  tissues  as  in  whooping 
)ugh.  Diarrhoja  is  sometimes  present,  but  con- 
ipation  is  more  usually  met  with.  The  flow  of 
.liva  is  increased  while  the  urinary  secretion  is 
ssened.  Appetite  is  lost,  even  the  sight  or  smell 
"food  being  loathsome.  The  secretion  of  milk  is 
equently  arrested  in  nursing  women  ;  in  others  the 
lenstrual  flow  is  augmented.  Sea-sick  patients  are 
ways  worse  in  the  morning.  In  three  to  five 
lys  a  favourable  reaction  generally  takes  place,  the 
smiting  and  nausea  cease  spontaneously,  appetite 
;turns,  and  the  patient  feels  well. 

In  a  few  instances  great  exhaustion  supervenes 
ipidly  or  gradually.  The  patient  feels  miserably 
elpless.  He  suffers  from  coldness  of  the  ex- 
emities,  thirst,  headache,  and  spasmodic  pain  in 
le  stomach,  and  complains  of  numbness  of  the 
trface  of  the  body.    A  semi-comatose  condition. 


from  which  the  patient  is  with  difficulty  roused,  is 
sometimes  met  with  in  very  severe  cases,  and  re- 
quires assiduous  treatment.  In  prolonged  cases  the 
reaction  may  assume  a  febrile  character,  with  a 
rapid  pulse,  flushed  face,  and  hot  skin ;  conva- 
lescence is  then  slow. 

An  occasional  but  rare  and  dangerous  form  of 
sea-sickness  is  swooning  without  vomiting  or  any 
other  symptom.  The  patient  thus  affected  may  lie 
motionless  and  almost  death-like  for  a  variable 
period.  In  long  voyages  attacks  due  to  recurring 
bad  weather  generally  tend  to  assume  a  milder 
character.  There  may  be  giddiness  with  or  without 
nausea,  but  no  vomiting ;  and  in  any  case  the 
duration  of  the  attacks  will  probably  be  brief. 

Duration. — The  ordinary  duration  of  sea-sick- 
ness in  long  voyages  is  from  three  to  five  days,  but 
it  may  last  for  weeks.  After  short  voyages,  such 
as  crossing  the  English  Channel,  most  persons  re- 
cover as  soon  as  they  land  ;  others  after  sleep  or 
food.  A  few  convalesce  more  slowly,  and  giddiness 
may  persist  for  some  days. 

Complications  and  Sequel.k. — Fainting  and 
hysterical  attacks  are  the  most  common  complica- 
tions of  sea-sickness  in  women.  Pregnant  women 
occasionally  abort.  A  weak  and  irritable  condition 
of  the  stomach,  or  a  state  of  general  debility,  may 
remain  for  a  long  time. 

Prognosis. — This  is  almost  invariably  favour- 
able ;  yet  death,  although  extremely  rare,  may 
occur  from  syncope  or  from  exhaustion.  Patients 
with  heart-disease  incur  no  exceptional  risk. 

Pathology. — The  equilibrium-apparatus  ap- 
pears to  be  the  essential  seat  of  the  disorder.  Thus 
the  derangement  is  common  to  all  those  animals  in 
which  this  apparatus  is  similar  to  that  of  man  ;  it 
is  produced  by  movements  involving  considerable 
deviations  from  the  normal  conditions  of  equilibrium  ; 
and  it  returns  on  any  marked  increase  of  these 
movements,  even  when  the  sufferer  has  become 
more  or  less  accustomed  to  them.  The  theories 
which  attributed  sea-sickness  primarily  to  psychical 
or  vaso-motor  changes  may  be  dismissed  as  inade- 
quate. Rosenbach  points  out  that  a  degree  of 
tolerance  of  certain  changes  in  equilibrium  is  esta- 
blished in  each  individual,  that  this  varies  in 
different  cases,  and  that  any  marked  excess  of  the 
movements  to  which  each  individual  mechanism  is 
adapted  will  give  rise  to  the  phenomena  of  sea- 
sickness. According  to  his  viev/  the  semicircular 
canals  play  no  important  part,  but  '  in  the  epi- 
gastrium lies  a  mechanism  which  works  as  an 
apparatus  regulating  movement  and  balance,  and 
giving  information  to  the  brain  concerning  the 
position  of  the  body,  the  direction  of  the  oscillation, 
and  the  acceleration  of  the  individual  parts.'  Our 
knowledge  of  the  mechanism  which  controls  the 
maintenance  of  balance  and  cjf  its  relationship  to 
other  parts  of  the  brain  is  insuflicient  to  render  any 
complete  statement  possible  ;  but  whether  we 
regard  the  epigastrium  as  a  source  of  information  to 
the  brain  or  as  the  seat  of  the  first  efferent  signs  ot 
cerebral  disturbance,  it  seems  probable  that  a  satis- 
factory explanation  of  the  phenomena  of  sea-sick- 
ness must  lie  in  the  direction  which  Rosenbach  has 
indicated. 

Treatment. — In  the  treatment  of  sea-sickness 
it  must  be  remembered  that  no  single  method  will 
be  successful  in  all  cases ;  that  in  the  case  of  a 
considerable  number  of  persons  treatment  is  at 
most  palliative  ;  and  that  the  condition  tends,  after 
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a  few  days,  to  spontaneous  cure.  It  will  be  con- 
venient to  discuss  separately  the  measures  advisable 
in  (l)  short  and  (2)  long  voyages  respectively. 

(l)  Short  voyages. — In  voyages  limited  to  a  few 
hours  the  treatment  is  practically  confined  to  pro- 
phylaxis, and  consists  in  avoiding  the  predisposing 
causes,  and  in  reducing  the  exciting  cause  to  a 
minimum.  To  carry  out  the  first  of  these  principles, 
the  digestive  tract  should  be  kept  in  thorough  order 
for  at  least  two  or  three  days,  and  it  is  a  good  plan 
to  avoid  all  indigestible  articles  of  diet  during  that 
period,  and  to  administer  a  mild  aperient  a  day 
before  '  crossing.'  All  fatigue  at  the  time  of 
starting  should  be  avoided.  Food  should  be  taken 
about  three  hours  before  going  on  board.  All 
possible  means  of  imparting  courage  to  the  pro- 
spective sufferer  should  be  employed,  and  it  is 
probably  because  of  the  influence  in  this  direction 
of  small  doses  of  stimulants  that  alcohol  has  ob- 
tained a  considerable  reputation.  A  flannel  band 
should  be  worn  round  the  abdomen,  and  every 
precaution  taken  to  ensure  warmth  of  all  parts  of 
the  body.  The  position  on  the  boat  should  be  as  far 
as  possible  central,  exposed  to  the  breeze  but 
sheltered  from  hot  sun  and  every  source  of  offensive 
odour.  The  horizontal  posture  is  the  best,  but  a 
deck-chair  is  often  as  good  if  a  more  central 
position  on  the  ship  can  thereby  be  obtained. 
Indeed,  the  question  of  position  is  largely  deter- 
mined by  the  character  of  the  boat  and  of  the 
weather,  for  the  discomfort  resulting  from  cold  and 
wet  and  the  sight  of  the  sea  is  sometimes  greater 
than  that  depending  on  the  lack  of  fresh  air  and 
obnoxious  odours  usual  in  a  cabin.  An  exciting 
book  will  often  be  of  material  assistance  by  ab- 
sorbing the  attention  and  preventing  the  reader 
from  watching  the  movements  of  the  boat  on  the 
horizon.  Eating  dry  biscuits,  chewing  cloves,  or 
sucking  a  lemon  or  any  other  sour  fruit  is  often  of 
material  assistance,  and  an  effort  should  be  made 
to  breathe  regularly  and  deeply.  When  vomiting 
has  once  set  in  the  best  procedure  as  regards  food 
varies  in  different  individuals.  In  some  cases  it  is 
found  better  to  abstain  until  the  completion  of  the 
voyage  ;  in  others,  to  persist  in  taking  small 
quantities,  even  though  they  be  almost  imme- 
diately rejected.  For  extreme  sufferers  disposed 
to  luxury,  a  chair  balanced  on  the  principle  of 
a  marine  compass  is  said  to  be  of  considerable 
service. 

The  medicinal  treatment  of  sea-sickness  is  very 
unsatisfactory.  Several  of  those  drugs  presently 
to  be  enumerated  will  effect  in  occasional  cases  a 
complete  cure  ;  but  in  the  majority  of  instances  any 
given  drug  is  likely  to  prove  useless.  Bromides, 
especially  that  of  sodium  given  in  half-drachm 
doses  once  or  twice  a  day  for  two  or  three  days 
before  embarkation,  are  much  advocated,  but  actual 
drowsiness  may  be  produced  without  any  ameliora- 
tion of  the  malady.  Digitalin  (one-sixth  of  a  grain 
three  times  a  day)  taken  for  two  weeks  has  also  its 
advocates.  Chloralaniide  is  occasionally  of  service, 
particularly  in  those  suffering  from  weak  cardiac 
action.  Cocaine  {\  gr.  every  two  hours,  three 
doses  being  taken  before  going  on  board)  is  probably 
the  most  reliable  of  all  drugs.  Phenacetin,  caffeine, 
nitrites,  chloral  hydrate,  and  morphine  are  occa- 
sionally of  service.  In  the  administration  of  alcohol 
that  form  should  be  given  which  under  ordinary 
circumstances  agrees  best  with  the  patient.  If 
vomiting  of  bile  has  occurred  care  should  be  taken 


to  empty  the  stomach  just  before  landing,  as  the 
retention  of  bile  in  the  stomach  will  retard  conva- 
lescence. 

(2)  Long  voyages. — On  long  voyages  the  same 
attention  should  be  paid  to  the  general  health 
before  starting,  and  in  rough  weather  the  same 
general  precautions  should  be  adopted.  Of  drugs, 
morphine  is  probably  the  most  satisfactory,  but 
should  never  be  given  in  cases  in  which  it  is  known 
to  produce  headache  and  other  unpleasant  after- 
effects. The  diet  should  be  carefully  regulated  and 
food  taken  frequently  and  in  small  quantities.  It 
has  been  recently  urged  by  Rosenbach  and  other 
authorities  that  the  equilibrium-apparatus  should 
be  trained  by  passive  movements  similar  to  those  of 
the  vessel  before  going  on  board.  There  is  reason 
to  suppose  that  this  plan  may  be  effective,  but  in 
persons  in  whom  vomiting  is  readily  induced  it  at 
best  does  little  more  than  spread  over  the  few 
weeks  immediately  preceding  embarkation  the  dis- 
comfort which  will  be  concentrated  into  the  first 
few  days  of  the  voyage  ;  and  most  persons  will 
prefer  to  run  the  risk  of  the  sea-sickness  rather 
than  to  undergo  the  repeated  giddiness  which  such 
exercises  will  almost  certainly  involve.  The  rest 
of  the  treatment  for  syncope,  exhaustion,  and  other 
complications  is  on  general  principles.  In  very 
rare  cases  it  may  be  advisable  to  land  the  patient. 

H.  Montague  Murray. 

SEA-VOYAGES.  —  Sea-voyages  have  from  re- 
mote antiquity  formed  a  mode  of  treatment  in 
chronic  diseases,  especially  of  the  respiratory  organs, 
and  have  more  lately  been  much  recommended  in 
the  treatment  of  consumption  and  scrofulous  affec- 
tions ;  but  the  different  influences  to  which  the  in- 
valid is  exposed  on  long  sea-voyages  are  but  little 
appreciated  in  their  details  by  the  majority  of  the 
public,  or  by  medical  men. 

The  essential  advantages  which  are  generally 
ascribed  to  sea-voyages  are  the  enjoyment  of  per- 
fectly pure  sea-air,  abundance  of  light,  and  free 
exposure  to  the  sea-breezes  ;  absence,  or  at  all 
events  great  limitation,  of  bodily  exertion  ;  and  the 
probability  of  psychical  repose.  The  uninitiated 
frequently  regard  these  advantages  as  more  or  less 
fixed  ■  and,  so  to  say,  measurable  qualities,  and 
speak  of  sea-voyages  in  the  same  way  as  of  sea- 
bathing, cold-water  treatment,  mineral-water  cures, 
or  mountain  climates.  The  advantages  of  sea- 
voyages  are,  however,  by  no  means  fixed  qualities, 
and  they  are  often  mixed  up  with  unfavourable  in- 
fluences, such  as  bad  weather,  sea-sickness,  improper 
food,  &c.  In  everyday  life  it  is  an  acknowledged 
fact,  and  not  less  so  in  all  climatic  cures,  that  the 
house  in  which  the  invalid  lives  exercises  a  most 
powerful  influence  on  his  chance  of  regaining  and 
maintaining  his  health  ;  and  that  the  house  alone 
often  mars  the  effect  of  the  best-adapted  climatic 
change.  In  the  same  way  the  floating  house,  the 
ship,  with  its  arrangements,  forms  one  of  the  most 
important  elements  in  the  compound  agent  '  sea- 
voyage.'  The  arrangements  of  ships,  however,  are 
notoriously  often  very  imperfect,  and  the  narrow 
cabin  never  stands  comparison  with  a  good  bed- 
room, the  only  counterbalance  to  this  drawback 
often  being  that  the  invalid  is  forced  to  be  the 
whole  day  long  on  deck,  that  is,  in  the  open  air,  in 
order  to  escape  from  the  confined  state  of  the  cabin. 
By  this  circumstance  alone,  however,  the  majority 
of  the  more  serious  cases  ought  to  be  excluded  from 
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sea-voyages  in  ordinary  ships,  as  they  cannot  be 
easily  moved  from  the  cabins  to  the  deck,  and  vice 
versa.  The  hygienic  conditions  of  the  ship,  the 
space  allotted  to  each  passenger,  the  ventilation  of 
the  rooms,  the  arrangement  of  the  decks,  must  in 
every  case  be  a  matter  of  careful  inquiry ;  but  it 
would  require  too  much  space  to  enter  into  the 
details  in  this  place.  There  are  iron  and  wooden 
ships,  steamers  and  sailing  vessels.  The  iron  ships 
have  the  advantage  of  being  easily  kept  clean  and 
free  from  smells,  but  they  are  apt  to  become  very 
hot  under  the  influence  of  the  tropical  sun.  The 
sailing  vessels  can  be  kept  more  free  from  smoke 
and  dust  ;  but  they  are  dependent  on  wind,  and  if 
they  meet  in  the  tropics  with  perfect  calms  (dol- 
drums), the  passengers  may  have  to  endure  in- 
tolerable heat  fir  several  days  and  possibly  weeks. 
The  combination,  therefore,  of  sailing  power  for 
ordinary  conditions,  with  steam  to  be  used  only  in 
case  of  need,  would  appear  to  possess  the  preference 
for  ships  to  be  used  fur  therapeutic  purposes  (invalid 
ships). 

A  second  point  of  paramount  importance  for 
every  delicate  person  is  the  food,  and  in  this  respect 
again  the  ship-life  on  long  voyages  is  less  advan- 
tageous than  the  life  in  well-supplied  health-resorts 
or  at  home. 

Sea-sickness,  or  rather  the  degree  of  liability  to 
sea-sickness,  depends  on  peculiarities  of  constitu- 
tion, which  are  only  to  be  recognised  by  exposure 
to  the  influences  of  the  open  sea  in  different  states 
of  agitation.    See  Sea-sickness. 

In  the  article  on  Sea-air  the  prominent  quali- 
ties of  sea-climates  have  been  given  ;  but  the  most 
cursory  consideration  of  the  climatic  conditions  to  be 
encountered  in  a  long  sea-voyage  shows  that  there 
must  be  great  differences  between  the  physiological 
and  therapeutical  influences  of  sea-climates  in  lati- 
tude 50°  and  in  latitudes  15°  and  5°.  The  air  in 
the  tropical  regions  has  a  much  higher  temperature, 
and  a  larger  amount  of  absolute  moisture  ;  the 
atmospheric  movement  is,  as  a  rule,  though  by  no 
means  always,  slighter  ;  the  barometric  pressure  is 
somewhat  less  in  the  tropics  than  in  the  temperate 
zones ;  and  the  daily  and  annual  variations  of 
atmospheric  pressure  are  greater  in  the  former  than 
in  the  latter.  There  is  also  a  difference  between 
the  same  degrees  of  latitude  on  the  north  and  south 
of  the  equator,  the  temperature  in  the  southern 
hemisphere,  for  instance,  being  somewhat  lower 
than  in  the  northern  ;  but  these  differences  are  com- 
paratively small.  The  effects  on  the  constitution 
of  the  climatic  conditions  of  sea-life  in  different 
latitudes  are  very  complicated.  We  will  here  only 
point  to  a  few  facts,  namely,  that  in  some  delicate 
constitutions  the  functions  of  life  are  performed 
more  easily  under  the  influence  of  greater  heat  ; 
that  many  delicate  persons  can  eat  and  digest  better, 
are  able  to  take  more  exercise,  sleep  better,  and 
that  their  mental  functions  are  more  active  under 
the  same  circumstances  ;  but  that  in  the  majority 
of  average  persons  continued  great  heat  produces 
lassitude,  a  tendency  to  diarrhoea  and  other  diges- 
tive derangements,  and  imperfect  sleep.  Further, 
that  in  most  individuals  the  bodily  temperature 
rises  above  the  natural  heat  (in  genera!  about  h°  F., 
and  in  some  exceptional  persons  as  much  as  2°  and 
3°  F. )  ;  and  that  pulmonary  hemorrhage  occurs 
more  frequently  under  high  than  under  ordinary 
degrees  of  heat.  Morbid  states  accompanied  by 
pyrexia  and  by  a  tendency  to  pulmonary  htemor- 


rhage  ought  therefore  not  to  be  exposed  to  tropical 
heat. 

The  climatic  conditions  to  be  met  with  in 
different  voyages  through  the  same  regions  vary 
at  different  seasons,  but  they  vary  still  more  in 
voyages  through  different  seas,  especially  according 
to  the  longitude  and  latitude.  Faber  showed  that 
the  equability  of  sea-climates  is  by  no  means  so 
complete  as  is  generally  assumed  ;  and  that  great 
changes  in  temperature  and  atmospheric  movements 
occur  not  rarely  on  successive  days,  and  even  on 
the  same  day. 

THERAFEUTicAr.  UsES. — The  opinions  of  dif- 
ferent writers  on  the  therapeutic  value  of  sea- 
voyages  in  the  treatment  of  disease  vary  consider- 
ably. The  majority  of  physicians  entirely,  or  almost 
entirely,  confine  themselves  to  diseases  of  the  re- 
spiratory organs  in  recommending  sea-voyages  ;  but 
their  therapeutic  field  is  no  doubt  much  larger,  and 
the  result  is  probably  more  generally  favourable,  in 
some  other  complaints. 

1.  Phthisis. — The  writer  has  had  the  opportu- 
nity of  witnessing  the  effects  of  sea-voyages,  of  two 
to  seven  months'  duration,  in  72  cases  of  phthisis, 
mostly  in  the  first  or  the  beginning  of  the  second 
stage.  Of  these  72  cases  38  benefited  considerably, 
18  remained  about  stationary,  16  became  worse. 
Of  the  16  bad  results,  7  occurred  in  patients 
who  went  to  Australia  and  back,  with  scarcely  any 
rest  on  land  ;  they  seemed  to  have  gained  in  the 
first  part  of  the  journey,  but  more  than  lost  the  gain 
in  the  latter  part,  apparently  from  dislike  of  food, 
from  the  monotony  of  the  life,  and  from  exhaustion. 
Out  of  36  cases  in  the  first  stage  29  were  more  or 
less  improved,  4  remained  stationary,  3  lost  ground. 
Of  27  cases  in  the  second  stage  the  result  was 
favourable  only  in  8  cases,  indifferent  in  11,  bad 
in  8  cases.  Of  9  cases  in  the  third  stage  the  result 
was  bad  in  5  cases,  indifferent  in  3,  favourable  in  i. 
The  writer  has  also  notes  of  1 1  cases  of  phthisis 
in  the  first  and  the  beginning  of  the  second  stage, 
in  which  long  summer  voyages  (namely,  from 
three  to  five  months)  with  whalers  to  the  northern 
seas  were  tried,  the  result  being  favourable  in 
9  cases,  indifferent  in  I,  and  unfavourable  in  I, 
apparently  through  inability  to  bear  the  want  of 
variety  in  food.  Among  the  72  cases  12  were 
females,  of  whom  only  3  were  improved,  while 
5  remained  stationary  and  4  lost  ground.  Almost 
all  the  female  patients  expressed  a  strong  opinion 
that  long  sea-voyages  are  not  suitable  for  female 
patients. 

2.  Laryngeal  and  Bronchial  Catarrh  and 
Asthma. — In  simple  chronic  catarrh  of  the  larynx, 
sea-voyages,  or  cruising  in  yachts  from  this  country 
to  the  Mediterranean,  to  the  Azores  and  Madeira, 
had  very  good  results  in  20  cases  out  of  24.  The 
effect  of  a  similar  plan  was  also  satisfactory  in 
II  cases  of  chronic  bronchial  catarrh.  In  a  ten- 
dency to  bronchitis  from  pulmonary  emphysema  the 
benefit  was  likewise  evident  in  10  cases  out  of  12  ; 
but  here  the  effect  was,  from  the  nature  of  the 
circumstances,  less  permanent.  Of  8  cases  of 
asthma,  2  cases  of  a  bronchitic  kind  were  bene- 
fited ;  2  of  a  nervous  character  aggravated  ;  and 
4  were  neither  better  nor  worse.  Eight  cases  of 
hay-asthma  were,  while  on  the  high  seas,  quite 
free,  but  those  who  returned  while  the  complaint 
was  still  in  season,  were  immediately  attacked. 

3.  Scrofula.  —  In  15  cases  of  scrofulous  affections 
(caries   of  Vjones,  affections  of  joints,  glandular 
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swellings  and  ulcerations)  one  or  several  long  sea- 
voyages  were  tried  ;  in  1 1  of  them  the  effect  was 
quite  satisfactory,  in  4  less  decided. 

4.  Vesical  Disease.  —  In  3  cases  of  irritable 
bladder  sea-voyages  on  yachts  in  warm  climates 
have  likewise  proved  useful. 

5.  Cardiac  Disease. — Decidedly  injurious  was  the 
effect  of  sea-voyages  in  5  cases  of  dilatation  of  the 
heart,  combined  with  chronic  bronchitis.  In  2 
cases  of  enlargement  of  the  liver,  connected  with 
weakness  of  the  heart,  the  result  was  likewise  un- 
satisfactory. 

6.  Skill-disease.  —  Chronic  eczema  was,  in  5 
cases  out  of  6,  aggravated  by  sea-voyages. 

7.  Nei'vous  disorders. — In  4  out  of  6  cases  of 
mental  irritability,  long  sea-voyages,  especially  in 
yachts,  had  favourable  results ;  in  the  fifth  the 
mental  condition  was  aggravated  ;  in  the  sixth  great 
improvement  of  the  mental  state  was  obtained,  but 
this  was  accompanied  by  considerable  exhaustion, 
from  inability  to  take  a  sufficient  amount  of  food. 
Of  4  cases  of  melancholia,  2  were  apparently 
cured,  the  third  remained  uninfluenced,  and  one 
committed  suicide  by  jumping  overboard.  In  4 
cases  of  tabes  dorsalis,  in  the  earlier  stage,  cruising 
in  comfortable  yachts  in  the  Mediterranean,  with 
occasional  landing,  during  the  autumn,  winter,  and 
spring  months,  has  been  very  beneficial  ;  in  2  of 
these  the  disease  has  apparently  been  arrested,  by 
persevering  with  this  course  during  fifteen  and  sixteen 
years. 

8.  Dipsomania. — Finally,  the  writer  has  tried 
.  long  sea-voyages  in  yachts  in  5  cases  of  dipso- 
mania, stimulants  having  been  entirely  excluded 
from  the  dietary.  In  one  of  these  cases  the  result 
appears  to  be  permanently  good  ;  in  the  4  others 
it  was  good  for  the  time  with  regard  to  the  state  of 
the  body  as  well  as  of  the  mind,  but  there  were 
relapses,  which  in  2  of  the  cases  have  led  to  seve- 
ral repetitions  of  the  trial,  each  time  apparently 
with  more  lasting,  but  as  yet  no  permanent,  result. 
Well-arranged  sea-voyages  deserve,  therefore,  at  al! 
events,  a  place  in  the  management  of  this  most 
terrible  affection. 

Conclusions. — From  a  comparison  of  these 
experiences  with  those  of  other  observers,  the  writer 
is  inclined  to  infer  that,  under  favourable  circum- 
stances, sea- voyages  of  not  too  long  duration  may  be 
rendered  beneficial  in  the  early  stages  of  phthisis 
occurring  in  persons  with  a  strong  constitution,  and 
without  great  tendency  to  sea-sickness.  The  voy- 
age to  Australia  and  New  Zealand  and  back,  after 
a  stay  of  a  few  months  in  these  climates  (Hobart's 
Town,  in  Tasmania,  for  instance),  specially  recom- 
mends itself.  The  invalids  referred  to  left  in  the 
second  half  of  September,  or  in  October  or  Novem- 
ber, and  returned  in  May  or  June.  In  this  way 
the  more  unfavourable  seasons  of  England  are 
avoided,  and  instead  of  the  short  and  sunless  days, 
long  and  bright  ones  are  obtained.  To  go  to  Aus- 
tralia and  to  return  immediately  has  proved  exhaust- 
ing in  several  instances. 

The  voyage  to  the  northern  seas  requires  a  pecu- 
liar mental  disposition,  and  would,  under  the  present 
conditions,  be  resorted  to  only  under  exceptional 
circumstances  ;  but  it  has  been  very  beneficial  in 
the  9  cases  of  early  phthisis  mentioned — all  of 
them  possessing  a  satisfactory  fund  of  strength,  com- 
bined with  love  of  sea-life  and  a  good  digestion. 

The  combination  of  yachting  in  the  Mediterranean, 
and  residence  at  one  or  several  of  the  health-resorts 


of  those  regions,  or  with  a  visit  to  Upper  Egypt, 
has  repeatedly  proved  successful  in  cases  under  the 
observation  of  the  writer,  not  only  in  pulmonary 
invalids,  but  also  in  cases  of  mental  irritability,  ex- 
haustion, chronic  rhevmiatism,  chronic  glycosuria, 
and  gout.  This  plan,  however,  is  somewhat  ex- 
pensive. The  patient  ought  to  be,  while  in  Egypt, 
under  constant  medical  superintendence. 

In  hay-asthma,  sea-voyages  during  the  season  of 
the  complaint  are  to  be  recommended  ;  but  in  other 
forms  of  asthma  the  result  is  uncertain,  and  the 
advice  should  not  be  given  without  consideration  of 
all  the  circumstances.  In  most  cases  of  younger 
persons  alpine  climates  deserve  to  be  preferred  to 
sea-voyages. 

In  some  forms  of  mental  irritability,  in  overwork, 
in  anxiety  about  business,  and  in  the  earlier  stages  of 
locomotor  ataxy,  sea-voyages,  and  especially  yacht- 
ing, in  the  subtropical  regions,  offer  many  advan- 
tages, particularly  during  the  colder  and  damper 
seasons  of  our  climate,  as  they  allow  of  the  com- 
bination of  the  enjoyment  of  sunlight  and  pure  air 
with  rest  of  body  and  mental  repose.  In  slighter 
forms  of  mental  irritability  or  overwork,  shorter 
voyages  are  often  sufficient,  and  even  preferable  ; 
and  the  voyages  to  Madeira,  to  the  West  Indies,  or 
to  Brazil  and  the  River  Plate,  may  thus  be  recom- 
mended during  the  colder  season. 

Dipsomania  and  other  morbid  habits  may  be 
treated  with  great  advantage  by  sea-voyages  and 
yachting,  provided  that  stimulants  and  the  other  in- 
jurious influences  which  the  weak  person  is  unable 
to  resist  can  thus  be  entirely  removed. 

The  time  is  coming  when  we  shall  have  therapeu- 
tic skips,  specially  arranged  for  different  classes  of 
invalids.  It  would,  for  instance,  not  be  wise  to  mix 
those  suffering  from  dipsomania  with  sick  persons 
to  whom  a  moderate  amount  of  stimulants  is 
useful. 

Circumstances  counter-indicating  Sea- 
voyages.  —  The  circumstances  which  render  it 
necessary  to  avoid  sea-voyages  are  : — 

1.  Unconquerable  sea-sickness. 

2.  Great  temporary  or  permanent  weakness  and 
exhaustion. 

3.  Permanent  delicacy  of  appetite,  with  inability 
to  become  accustomed  to  a  certain  monotony  of 
food,  or  to  a  certain  coarseness  in  the  preparation 
of  food. 

4.  Inability  to  bear  the  glare  of  the  sea,  such 
as  occurs  in  tendency  to  glaucoma. 

5.  Persistent  sleeplessness  while  at  sea. 

6.  Dilatation  and  weakness  of  the  heart,  with  or 
without  valvular  disease. 

7.  Enlargement  of  the  liver,  especially  when 
caused  by  dilatation  of  the  right  ventricle. 

8.  Advanced  stages  of  consumption,  unless  the 
affection  be  quite  stationary. 

9.  Morbid  conditions  with  a  tendency  to  pyrexia. 
TO.  A  tendency  to  hseraorrhage. 

It  is  the  influence  of  great  heat  that  ought  to  be 
avoided  by  the  two  classes  of  cases  last  mentioned. 
A  voyage  through  tropical  seas,  especially  in  sailing 
ships,  might  prove  dangerous  in  such  subjects,  from 
the  possibility  of  being  becalmed. 

II.  A  tendency  to  epilepsy  or  maniacal  fits. 
This  ought  specially  to  contra-indicate  sea-voyages 
to  tropical  chmates.  Hermann  Weber. 

SEAT-WORM.  —  A  synonym  for  thread- 
worm.   See  Entozoa. 


SEBACEOUS  FOLLICLES 


SEGMENTAL  AREAS  1477 


SEBACEOUS  FOLLICLES,  Diseases  of.— 

See  Acne  ;  Milium  ;  and  Colloid  Milium. 

SEBORRHCEA  [sebum,  fat  ;  and  pea.,  I  flow).— 
An  ungrammatical  synonym  for  steatorrhoea.  See 
SteatorrhiJiA. 

SEDATIVES  {sedo,  to  calm).— Synon.  :  De- 
pressants ;  Fr.  Sc'dadfs  ;  Ger.  Beruhigende 
Mittel. 

Definition. — Agents  which  soothe  pain  and 
diminish  functional  activity.  The  term  is  often 
made  to  include  other  important  therapeutical 
groups,  as  hypnotics,  anKsthetics,  and  narcotics, 
i.e.  all  drugs  which  depress  the  sensory  appara- 
tus.   See  Narcotics. 

1.  Local  Sedatives. — This  class  includes  all 
agents  which  diminish  the  sensibility  of  the  skin. 
Among  these  are  cocaine,  eucaine,  aconite,  car- 
bolic acid,  ice,  ether-spray,  atropine,  menthol,  mor- 
phine, veratrine,  chloroform,  and  chloral  hydrate. 
Tliey  act  by  paralysing  or  depressing  the  ter- 
minals of  the  cutaneous  nerves,  and  are  indicated 
in  superficial  neuralgias  and  in  local  subcutaneous 
inflammations,  where  they  may  be  simply  painted 
on  in  solution,  or  injected  hypodermically  or  used 
by  the  old  endermic  method  after  the  cuticle  has 
been  removed  by  blistering  with  ammonia.  Pro- 
found cutaneous  insensibility  may  be  produced  by 
the  ether-spray  or  cocaine,  which  enables  the  sur- 
geon to  perform  minor  operations  without  pain. 
Chloride  of  ethyl  is  also  very  valuable  as  a  local 
anaisthetic.         An.lsthesia,  Local. 

2.  General  Sedatives. — This  class  includes  all 
agents  which  depress  the  functions  of  the  cerebrum, 
and  in  the  more  accurate  nomenclature  of  the  new 
pharmacology  the  term  '  general  sedative  '  is  fast 
disappearing,  the  group  being  now  scattered 
among  the  hypnotics,  such  as  sulphonal,  trional, 
paraldehyde,  chloral  hydrate,  liromides,  (&c. ,  which 
are  indicated  in  simple  insomnia,  and  among 
the  narcotics  as  opium,  morpliine,  alcohol,  Indian 
hemp,  hyoscyamus,  cK:c. ,  which  before  depressing 
the  sensorium  cause  some  excitement.  These 
agents  are  used  to  relieve  pain  and  produce  sleep. 
The  drugs  which  produce  total  loss  of  con- 
sciousness with  abolition  of  reflex  action  were 
formerly  grouped  under  the  term  '  general  sedatives ' 
— these  are  now  always  defined  as  general  anresthe- 
tics,  and  include  chloroform,  ether,  nitrous  oxide, 
methylene,  &c. 

3.  Cardiac  Sedatives  are  drugs  which  diminish 
the  force  of  the  ventricular  contractions,  and  at  the 
same  time  reduce  the  pulse-rate.  The  principal 
agents  employed  for  this  purpose  are  tartar  emetic, 
aconite  and  veratrum  viride.  They  act  upon  the 
vagus-centre,  the  cardiac  ganglia  or  the  ventricular 
walls,  or  upon  all  these  structures,  and  they  are  in- 
dicated in  short  sthenic  inflammations,  as  in  the 
fever  accompanying  tonsillitis,  pneumonia,  or  orchi- 
tis, and  in  the  rare  conditions  in  which  the  heart's 
action  becomes  rapid  and  tumultuous  without  weak- 
ness of  the  ventricle. 

4.  Pii/iiionary  Sedatives  depress,  and  in  large 
doses  paralyse,  the  respiratory  centre.  By  soothing 
this  centre,  any  excessive  or  useless  coughing  can 
be  prevented.  Stramonium,  belladonna,  datura, 
and  the  numerous  remedies  for  asthma  act  by  dimi- 
nishing the  sensibility  of  the  vagus-terminals  in  the 
lungs,  though  the  respiratory  centre  may  be  stimu- 
lated by  them.    The  chief  pulmonary  sedatives  are 


opium,  morphine,  chloral  hydrate,  codeine,  hydro- 
cyanic acid,  chloroform,  Virginian  prune,  &c.  There 
are  few  better  instances  in  the  realm  of  therapeutics 
of  the  great  danger  of  using  a  misleading  classifica- 
tion. Pulmonary  sedatives  are  frequently  confused 
with  sedative  or  depressant  expectorants,  but  their 
actions  are  widely  different.  Given,  for  example,  a 
case  of  bronchitis  with  dyspnoea  from  the  difficulty 
of  expelling  a  viscid  secretion  in  the  finer  tubes, 
one  full  dose  of  a  pulmonary  sedative  may  cause 
death  by  depressing  the  respiratory  and  cough - 
centres,  while  a  few  doses  of  a  sedative  or  de- 
pressant expectorant  like  ipecacuanha  or  antimony, 
by  increasing  and  liquefying  the  tough  and  scanty 
secretion,  may  save  life. 

The  pulmonary  sedatives  are  indicated  in  all 
irritable  conditions  of  the  respiratory  and  cough- 
centres  in  which  there  is  no  great  bronchial  secretion, 
i.e.  in  the  cough  of  acute  pleuritis,  in  the  early 
hacking  cough  of  tuberculosis,  and  in  all  condi- 
tions where  the  patient  is  coughing  a  great  deal 
more  than  is  really  necessary  for  expectoration. 
They  can  be  combined  often  to  great  advantage 
with  depressant  expectorants. 

5.  Gastric  Sedatives  are  a  most  important  class 
of  remedies  ;  they  act  chiefly  locally  by  soothing  the 
inflamed  or  irritable  gastric  mucous  membrane. 
The  chief  are  morphine,  cocaine,  hydrocyanic  acid 
in  small  doses,  creosote,  carbolic  acid,  all  the  pre- 
parations of  bismuth,  oxalate  of  cerium,  chloroform, 
atropine,  and  ice.  Gastric  pain  and  vomiting  are 
the  chief  indications  for  their  use  ;  they  should  be 
generally  given  before  food  and  in  frequently 
repeated  doses.  Sometimes  minute  doses  of 
arsenic,  and  nitrate  of  silver,  are  employed  as 
gastric  sedatives.  Small  doses  of  morphine  with 
prussic  acid  given  in  a  plain  effervescing  mixture 
along  with  ice  and  in  conjunction  with  a  blister  or 
smart  sinapism  to  the  epigastrium  will  generally 
control  pain,  nausea  or  vomiting  of  local  origin. 

6.  Spinal  Sedatives  are  agents  which  depress 
the  functions  of  the  cord  chiefly  by  diminishing  the 
activity  of  the  anterior  cornua.  Though  a  long 
list  of  official  agents  produce  this  effect,  few  are 
employed  in  medical  practice  with  this  aim.  The 
most  relialjle  are  bromides,  physostigmine,  chloral 
hydrate,  chloroform,  ether,  camphor,  nitrites,  alcohol 
in  large  doses,  salts  of  silver,  copper,  zinc  and 
arsenic,  gelsemium,  antimony,  ergot,  apomorphine, 
i\:c.  The  chief  indication  for  their  use  is  spasm, 
whether  this  be  tonic  or  clonic.  The  ideal  condi- 
tion calling  for  the  exhibition  of  this  group  ol 
therapeutic  agents  would  be  seen  in  a  case  of 
strychnine-poisoning,  and  the  writer  has  found  that 
in  this  formidable  emergency  no  drug  is  so  reliable 
and  safe  as  very  large  doses  of  alcohol  which 
antagonise  the  stimulating  action  of  the  strychnine 
upon  the  anterior  cornua  of  the  cord  without 
dangerously  depressing  the  heart  at  the  same 
time. 

7.  Vesica!  Sedatives  are  drugs  which  on  being 
eliminated  by  the  urinary  tract  act  as  sedatives  to  the 
irritable  mucous  membrane  of  the  bladder.  They 
are  indicated  in  cystitis  from  whatever  cause.  The 
most  important  are  boric  acid,  hyoscyamus,  bella- 
donna, buchu,  pareira,  uva  ursi,  santal  oil,  copaiba, 
beni^oic  acid,  &c. 

William  Whitla. 

SEGMENTAL  AREAS.  —  See  Pain  in 
Visceral  Disease. 
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SELTERS,  in  Germany. — Muriated  alkaline 
table-water.    Sie  Mineral  Waters. 

SEMIOLOGY  (a-Ti/j.uoi',  a  symptom  ;  and 
Ko-yos,  a  discourse). — A  synonym  for  symptoma- 
tology, or  the  study  of  the  signs  and  symptoms 
of  disease. 

SENILE  INSANITY.— p.  761. 

SENILITY  (senex,  an  old  man). — Synon.  : 
Senile  Marasmus ;  Fr.  Vieillesse ;  Ger.  Greisen- 
alter. 

Definition. — That  condition  of  body  which 
usually  supervenes  naturally  after  the  seventieth 
year,  but  sometimes  occurs  prematurely. 

Senility  is  separated  from  the  previous  period  of 
maturity  by  the  climacteric  stage,  which  in  men 
occurs  between  the  ages  of  fifty  and  sixty,  and  in 
women  about  ten  years  earlier.  When  of  prema- 
ture occurrence  this  state  is  commonly  hereditary, 
or  secondary  to  some  exhausting  illness,  where 
failure  of  the  trophic  influence  of  the  nervous 
system  has  been  marked.  All  the  signs  and 
symptoms  of  senility  have  been  seen  in  individuals 
under  twenty  years  old. 

We  do  not  know  why  the  body,  after  it  has 
reached  a  state  of  maturity  and  vigour,  should 
gradually  decline ;  why,  when  once  an  even  balance 
between  tissue-waste  and  restitution  is  established, 
it  is  not  maintained  indefinitely.  How  far  the 
failure  is  due  to  some  inherent  tendency,  and  how 
far  to  external  influences,  is  wholly  conjectural. 
Among  the  most  recent  hypotheses  is  one  based 
upon  the  theory  that  the  various  glands,  secreting 
and  ductless — and  also  perhaps  some  of  the  tissues 
— exert  some  material  influence  upon  the  blood, 
and  through  it  upon  the  tissues  generally,  whereby 
the  normal  metabolism  of  healthy  activity  is  main- 
tained ;  and,  conversely,  as  this  influence— effected, 
as  is  supposed,  through  some  '  internal  secretion ' — 
fails,  so  does  the  general  nutrition  deteriorate. 
According  to  Brown-Sequard,  the  weakness  and 
characteristic  phenomena  of  old  age  are  due  to  'a 
natural  series  of  organic  changes  and  the  gradually 
diminishing  action  of  the  spermatic  glands  and 
ovaries.'  To  refer  the  senile  state  to  an  impair- 
ment of  the  trophic  influence  exerted  by  the  nervous 
system,  or  to  a  diminution  in  the  water  contained 
in  the  protoplasmic  elements  of  the  tissues,  or  to 
any  other  such  cause,  however  true  each  and  all 
may  be  so  far  as  they  go,  only  places  the  difficulty 
a  step  farther  back,  and  does  not  remove  it. 

Anatomical  Characters.  —  Observations, 
especially  those  of  Humphry,  have  shown  that 
many  of  the  morbid  conditions  which  are  usually 
regarded  as  essential  features  of  advanced  life  are 
really  manifestations  of  disease  occurring  at  this 
period,  and  do  not  of  necessity  pertain  to  senility, 
which  may  supervene  and  progress  to  death  un- 
disturbed by  any  actual  disease — in  short,  an  old 
age  that  is  healthy,  just  as  any  other  period  of  life 
may  be.  The  term  '  involution  '  has  been  sug- 
gested to  express  the  normal  senile  changes  in  the 
tissues  and  organs,  of  which  a  progressive  atrophy — 
a  simple  diminution  of  material — is  the  most  uni- 
versal and  characteristic.  The  degree  of  wasting 
varies,  but  there  is  a  general  diminution  in  body- 
weight  and  height,  except  in  persons  whose  climac- 
teric has  been  marked  by  an  increase  of  the  adipose 
tissue,  when  the  total  loss  of  weight  may  be  incon- 
siderable.   Among  the  organs  which  exhibit  simple 


atrophy  in  the  highest  degree  are  the  brain  and 
spinal  cord,  the  shrinking  of  the  former  with 
increase  of  the  subarachnoid  fluid  being  sometimes 
very  considerable  ;  the  generative  organs,  especially 
the  ovaries,  and  to  a  less  extent  the  testes,  the 
uterus,  and  the  mammary  glands ;  the  mucous 
membrane  and  glands  of  the  digestive  tract  ;  the 
bronchial  and  vesical  mucous  membranes  ;  the 
spleen  and  lymphatic  glands,  the  latter  even  to 
complete  disappearance  ;  and  the  kidneys.  A 
most  important  change,  and  one  that  exerts  a 
very  direct  influence  on  nutrition,  is  an  extensive 
shrinking  or  even  obliteration  of  the  capillaries  in 
almost  all  the  tissues.  The  skin  becomes  much 
diminished  in  thickness,  especially  in  the  papillary 
layer,  the  constituent  papillae  being  very  indistinct ; 
and  loss  of  hair  and  change  of  colour  are  well- 
known  features.  The  senile  changes  in  the  skeleton 
are  of  peculiar  interest.  The  bones,  which  in  the 
earliest  stages  of  formation  are  solid,  become,  as 
development  proceeds,  hollowed  internally,  by  the 
formation  of  cancellous  tissue,  and,  in  the  long  bones, 
of  the  medullary  canals.  As  the  absorption  of  the 
central  part  proceeds  the  bones  nevertheless  in- 
crease in  weight  and  bulk  until  maturity  is  reached 
by  subperiosteal  ossification  ;  but  in  the  decline  of 
life,  as  this  process  takes  place  scarcely  at  all,  and 
the  atrophy  continues,  the  bones,  while  retaining 
their  general  size  and  form,  become  much  thinner, 
lighter,  and  weaker.  The  change  takes  place 
especially  in  the  cancellous  parts,  which  are  most 
vascular,  and  where  the  agents  for  absorption  are 
most  active — hence  the  special  weakness  of  the  ends 
of  the  long  bones  and  their  liability  to  fracture. 
The  alveolar  parts  of  the  upper  and  lower  jaw- 
bones, consisting  as  they  do  chiefly  of  this  loose 
spongy  tissue,  are  characteristically  wanting  in  the 
aged  ;  and,  since  these  parts  carry  the  teeth,  this 
atrophy  of  the  bone  leads  to  their  faUing  out.  The 
lower  jaw  is  one  of  the  few  bones  in  which  an 
alteration  in  shape  takes  place,  the  ramus  and  body 
coming  to  be  more  nearly  in  a  straight  line,  with 
proportionate  widening  of  the  angle.  The  bone 
thus  resembles  the  shape  it  has  in  the  infant,  with 
the  difference  that  it  then  consists  mainly  of  the 
alveolar  part,  while  in  old  age  it  is  the  denser 
basal  or  sub-alveolar  part  that  alone  remains.  The 
altered  shape  of  the  mandible  has  been  attributed 
to  the  loss  of  teeth  causing  a  deviation  in  the  line 
of  action  of  the  masticating  muscles.  Humphry 
found  no  confirmation  of  the  commonly  accepted- 
statement  that  the  angle  between  the  neck  and 
shaft  of  the  femur  becomes  smaller  with  age.  The 
same  observer  has  drawn  attention  to  two  excep- 
tional conditions  of  an  opposite  character  met  with 
in  the  skull.  One  of  these  occurs  as  nearly  sym- 
metrical areas  of  atrophy  of  the  outer  table  and 
diploe,  forming  well-marked  depressions  extending 
obliquely  across  the  parietal  bones,  which  he  is 
inclined  to  attribute  to  '  the  pressure  of  the  occipito- 
frontalis  tendon  stretched  upon,  and  playing  over, 
the  most  prominent  part  of  the  vertex.'  The  other 
condition  he  has  described  as  a  considerable 
thickening  of  the  calvaria,  especially  towards  the 
frontal  region,  with  great  density  of  the  bone.  The 
explanation  of  this  very  anomalous  state,  so  con- 
trary to  what  takes  place  in  the  cranium  and  entire 
skeleton  generally,  is  not  obvious,  though  it  may 
be  connected  with  the  diminished  pressure  of  the 
wasting  brain.  The  age  at  which  these  changes  in 
the  osseous  system  set  in  is  very  variable,  but  they 


SENILITY 


1479 


commonly  commence  earlier  in  women  than  in 
men.  Slight  atrophy  takes  place  in  the  cartilages, 
costal  and  articular,  the  latter  accounting  for  the 
diminution  in  height  of  the  old  person  ;  but  calcifi- 
cation is  not  invariable,  and  is  indeed  evidence  of 
disease.  Corresponding  to  the  loss  of  strength  in 
the  bones  is  an  increasing  weakness  in  the  power 
of  the  muscles,  which  explains,  inter  alia,  the  fact 
that  fracture  by  muscular  action  is  no  more  fre- 
quent in  the  aged  than  at  other  periods  of  life.  It  is 
to  the  weakening  of  the  dorsal  muscles  that  the 
stoop  of  age  is  attributable. 

Associated  with  this  atrophy  it  is  usual  to  find 
degenerations — fatty,  calcareous,  or  pigmentary — 
all  of  which  are  to  be  regarded  as  evidences  of  de- 
ficient nutrition,  and  may  be  contrasted  with  the 
differentiation  and  growth  which  characterise  the 
commencement  of  life.  The  arcus  senilis,  the 
atheroma  and  calcareous  degeneration  of  the  vessels, 
the  calcification  of  cartilages,  the  fatty  degeneration 
of  muscular  and  glandular  epithelial  tissue,  the 
deposition  of  pigment  in  some  spots,  and  the  de- 
ficiency of  the  same  in  the  hair  and  skin  of  the 
coloured  races,  are  illustrations  of  true  degenerative 
changes.  Inasmuch,  however,  as  these  conditions 
are  frequently  wanting  even  in  persons  dying  at  an 
advanced  age,  they  cannot  be  regarded  as  essential 
characteristics  of  senility  ;  though  it  may  be  admitted 
that  the  cause,  whatever  it  be,  that  determines  the 
above  described  simple  atrophic  changes  might 
easily  be  supposed  to  favour  the  closely  allied  states 
of  degeneration.  It  might,  indeed,  be  reasonably 
argued  that  it  is  the  very  absence  of  these  and  other 
degenerative  changes  which  permits  the  attainment 
of  great  age,  while  their  occurrence,  as  is  usual,  at 
a  somewhat  earlier  period  tends  to  a  rate  of  mor- 
tality below  that  of  these  advanced  ages. 

Another  expression  of  impaired  nutrition,  not  so 
profound  perhaps  as  degeneration,  is  a  fibroid 
overgrowth  in  certain  tissues,  especially  the  arterial 
coats,  which  are  often  much  thickened  therefrom, 
and  the  prostate  gland,  which  is  commonly  enlarged 
in  elderly  men  from  this  same  morbid  change — the 
so-called  hypertrophied  prostate.  The  meninges, 
and  the  capsules  of  the  liver  and  spleen,  are  some- 
times thickened  from  the  same  cause  ;  and  a  similar 
cirrhotic  condition  may  be  set  up  in  the  kidney  and 
testis. 

The  blood  contains  fewer  corpuscles  and  less 
solid  constituents,  is  more  watery,  and  is  said  to 
coagulate  more  readily.    The  total  quantity  is  less. 

The  semen  is  very  frequently  wanting  in  sperma- 
tozoa, and  contains  in  their  place  granular  fatty 
cells,  like  colostrum-corpuscles,  with  a  few  red 
blood-corpuscles  ;  but  this  is  not  invariably  the  case, 
for  perfect  spermatozoa  are  occasionally  met  with  at 
an  advanced  age. 

Physiological  Characters. — The  results  of 
such  structural  imperfections  appear  in  deterioration 
of  the  purely  physical,  as  well  as  of  the  specially 
vital,  properties  of  the  tissues.  There  is  an  in- 
creased rigidity  in  some  parts,  as  the  tendons  and 
blood-vessels  ;  and  a  diminished  cohesion  in  others, 
as  the  nails  and  bones,  which  are  brittle  and  easily 
broken.  Perhaps  the  most  prominent  and  dis- 
tinguishing mark  of  old  age  is  a  loss  of  elasticity  ; 
the  skin,  cartilages,  blood-vessels,  and  lungs  show 
this  to  a  very  marked  extent,  in  the  wrinkled  in- 
teguments, dilated  vessels,  and  distended  air-ceils. 
It  has  been  noticed  that  this  dilatation  particularly 
attects  the  thin-walled  veins,  and  more  especially 


those  which  do  not  run  with  arteries,  are  more 
superficial  in  position,  and  are  concerned  less  with 
nutrition  than  with  the  proper  return  of  blood — the 
'  derivative  circulation  '  of  Sucquet.  The  advantage 
of  this  is  apparent,  for  such  an  arrangement  must 
be  a  safety-valve  in  the  case  of  the  brain,  to  which 
organ  there  is  a  liability  to  determination  of  blood, 
and  where  the  vessels  are  apt  to  rupture  ;  hence 
the  frequent  turgescence  of  the  nose  and  ears,  and 
development  of  the  veins  of  the  diploe,  in  the  aged. 
The  muscular  contractility  and  nervous  irritability 
are  diminished  ;  and  atrophy  and  degeneration  of 
the  gland-cells  lead  to  failure  in  their  powers  of 
secretion. 

The  heart's  beat  is  weak,  and  frequently  inter- 
mittent, from  defect  in  rhythmical  nervous  stimula- 
tion ;  the  cardiac  sounds  are  feeble  and  often 
altered  ;  and  there  is  a  general  tendency  to  venous 
congestion.  The  mean  rate  of  pulse  after  the  age 
of  sixty-five  years  is  75,  gradually  diminishing 
to  70. 

The  tissues,  which  differ  in  chemical  composition 
from  those  of  mature  life,  mu.st  in  their  metabolism 
form  different  products  of  waste  ;  while  the  altered 
blood,  circulating  in  a  restricted  area  with  dimin- 
ished force,  must  offer  to  the  organs  a  different 
pabulum  from  that  which  they  have  hitherto  re- 
ceived, supplied  as  it  is  by  impaired  digestive 
organs.  The  enfeebled  respiration  prevents  com- 
plete oxidation  ;  and  the  excretory  organs,  being 
less  capable,  but  imperfectly  withdraw  from  the 
body  the  results  of  metamorphosis.  The  quantity 
of  urine  is  often  diminished  to  fifteen  or  twenty 
ounces  per  diem  in  old  men  enjoying  good  health. 
It  contains  a  total  amount  of  solids  less  than  the 
normal  standard,  but  the  urine  itself  may  be  rela- 
tively of  higher  specific  gravity,  and  deeper  colour, 
from  its  diminished  quantity. 

As  the  nutritive  functions  fail,  so  do  those  of  the 
neuro-muscular  system.  The  sense-organs  imper- 
fectly receive  impressions,  which  are  but  dimly 
communicated  to  the  sensorium,  whence  feebly 
emanate  the  impulses  needful  to  determine  move- 
ments in  muscles,  the  protoplasmic  contractility  of 
which  is  gradually  diminishing.  Meanwhile,  the 
higher  mental  qualities,  such  as  memory,  judgment, 
and  reason,  dependent  as  they  are  upon  the  most 
perfect  nutrition,  gradually  fail.  The  opposite  con- 
ditions of  wakefulness  and  drowsiness  are  frequently 
met  with,  and  seem  to  be  due  to  brain-wasting,  as 
well  as  to  some  change  in  the  cerebral  circulation. 

As  a  further  manifestation  of  the  lowered  vitality, 
recent  careful  and  continued  observations  have 
shown  that  the  average  body-temperature  is  slightly 
lower  than  it  is  in  adult  life,  and  the  power  of  re- 
sisting cold  is  diminished. 

The  power  of  reproduction,  lost  by  women  at  the 
climacteric,  before  the  stage  of  senility  sets  in,  is 
occasionally  preserved  by  men  to  an  advanced  age. 

Thus  the  old  man  presents  a  strong  contrast  in 
his  vitality  to  that  of  the  child  ;  for  while  the  life 
of  the  latter  is  so  largely  dependent  upon,  and  so 
readily  responsive  to,  external  or  peripheral  impres- 
sions, the  former  lives  more  and  more  within  him- 
self ;  the  distinctive  animal  functions  gradually 
failing,  as  his  existence  becomes  restricted  to  the 
performance  of  those  of  self-nutrition.  The  pro- 
gressive impermeability  of  the  capillaries,  and  the 
lessened  vitality  of  the  skin,  alike  tend  to  withdraw 
from  the  surface  towards  the  central  organs  the 
manifestations  of  life. 
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Diseases  of  Old  Age. — In  a  certain  number  of 
cases,  the  progressive  deterioration  in  structure  and 
failure  in  functional  capacity  mutually  adapt  them- 
selves, and  produce  an  old  age  which  may  be 
as  healthy  as  maturity  or  childhood  may  have 
been.  But  in  the  course  of  the  atrophic  changes 
which  normally  mark  this  period,  the  body  is  liable 
to  certain  influences,  both  intrinsic  and  extrinsic, 
which  lead  to  diseases  characteristic  of  this  stage  of 
life,  as  there  are  those  of  infancy  and  puberty. 
Death  from  old  age,  when  the  organs  have  gradually 
and  uniformly  failed,  is  not  unknown,  but  the  fatal 
end  is  more  commonly  due  to  some  disease,  which 
has  either  lasted  from  an  earlier  period,  or  is  espe- 
cially the  acquirement  of  this  stage. 

The  maladies  particularly  characteristic  of  old 
age  are  marked  by  certain  general  features,  which 
they  owe  to  that  condition  of  nutrition  in  which  the 
tissues  are  at  this  period.  Thus,  as  a  rule,  they 
present  but  little  activity  in  their  progress,  or  but 
slight  severity  in  symptoms,  though  they  are  none 
the  less  likely  to  bring  about  a  fatal  result,  from 
the  ill-resisting  power  of  the  whole  system.  Dis- 
eases of  an  acute  character  are  rare  at  this  time,  and 
such  as  do  occur  assume  an  adynamic  form,  and 
are  very  liable  to  run  a  most  insidious  and  even 
latent  course.  When  once  established,  an  illness 
tends  more  perhaps  towards  maintaining  an  isolated 
attitude,  without  those  sympathetic  disturbances 
of  many  other  organs  which  are  so  prominent  in 
children.  The  power  of  reaction  possessed  by  the 
aged  is  but  very  slight ;  owing  to  this,  diseases 
readily  lapse  into  a  chronic  state,  or  even  present  a 
chronic  character  from  the  outset,  while  compara- 
tively trifling  causes  may  lead  to  serious  results. 
The  observations  of  Humphry,  however,  went  to 
show  that  the  reparative  power  even  in  persons  of 
advanced  age  is  often  greater  than  is  supposed,  and 
he  adduces  well-authenticated  cases  of  complete  re- 
covery from  severe  accidents  and  illnesses  ;  in  such 
cases  we  may  reasonably  infer  that  the  degenerative 
changes  are  wanting  or  but  very  slight. 

There  is  probably  no  single  disease  which  is  met 
with  in  advanced  age  only  ;  rather  is  it  the  case 
that  many  diseases  which  prevail  at  certain  periods 
of  life  are  wanting  in  old  age.  The  atrophy  of 
every  tissue  and  organ  entails  a  general  failure  in 
function  ;  and  should  this  failure  predominate  in 
any  one  system,  as  may  readily  follow  from  a  marked 
degeneration  of  certain  special  parts,  we  have  some 
exception  to  what  may  be  taken  as  the  normal 
standard  of  the  senile  state — in  other  words,  a  disease 
of  it.  The  same  difficulties  surround  the  question, 
why  one  set  of  organs  should  be  affected  rather 
than  another,  as  at  other  ages  ;  but  there  neverthe- 
less does  exist  a  preference  towards  affections  ^  of 
the  nervous,  circulatory,  and  respiratory  systems. 
But  a  very  large  proportion  of  old  people  are  en- 
tirely free  from  disease — of  824  persons  over  eighty 
years  old,  55  per  cent,  of  the  women  and  35  per 
cent,  of  the  men  were  reported  to  be  healthy. 

Diseases  of  the  brain. — The  cerebral  lesions  may 
be  a  general  senile  wasting  and  softening,  with 
complete  enfeeblement  of  nerve-function  ;  or  of  a 
more  localised  character,  from  rupture  or  occlusion 
of  some  vessel.  The  liability  to  venous  engorge- 
ment is  very  prone  to  manifest  itself  in  the  brain, 
and  cerebral  congestion  of  varying  extent  is  fre- 
quent. The  cerebral  vessels  are  especially  liable  to 
atheroma,  and  hence  the  great  frequency  of  apo- 
plexy in  old  age.    The  meninges  are  free  from 


morbid  change  beyond  thickening,  and  offer  none 
of  the  inflammatory  conditions  so  common  in  early 
life.  Muscular  tremors  especially  involving  the 
head  are  frequent,  and  are  probably  due  to  wasting 
of  the  cerebral  cortex.  All  degrees  of  deafness  and 
impaired  sight  are  met  with. 

Diseases  of  the  heart. — The  degeneration  of  the 
cardiac  substance  may  lead  to  a  state  of  asthenia, 
gradually  becoming  fatal ;  dilatation  of  the  orifices 
may  be  the  more  prominent  lesion,  with  all  the 
consequent  symptoms  of  obstructed  circulation  ;  or 
they  may  be  constricted,  from  atheroma  or  thicken- 
ing of  the  cusps  or  rings.  Cardiac  dyspnoea  and 
every  form  of  irregularity  in  cardiac  rhythm  occur 
to  variable  extents. 

Diseases  of  the  lungs. — Pulmonary  diseases  are 
important,  since  they  are  commonly  the  immediate 
causes  of  death  in  the  aged.  A  bronchial  catarrh, 
or  at  least  a  considerable  increase  in  the  bronchial 
secretion,  is  a  normal  state  in  the  very  old  ;  and 
this  has  been  regarded  as  a  compensation  for  the 
arrested  skin-action.  The  transition  from  this  to 
severe  bronchitis  is  both  easy  and  frequent,  and  is 
favoured  by  the  liability  to  lung-congestion,  and 
the  enfeebled  heart-power.  Even  more  serious  is 
a  senile  form  of  lobular  pneumonia,  which  seems 
to  be  set  up  in  the  congested  and  oedematous  areas, 
possibly  as  a  further  stage  of  the  bronchitis.  Such 
pneumonia  is  of  very  frequent  occurrence,  and  often 
requires  carefully  looking  for,  since  direct  symptoms 
are  wanting.  When  a  generally  ill-defined  illness 
is  present  in  an  old  person,  this  condition  should 
be  suspected. 

Diseases  of  the  digestive  organs. — The  digestive 
organs,  supposing  they  have  escaped  the  dangers  of 
earlier  periods,  are  not  often  the  seat  of  disease  at 
this  time  of  life.  The  perversions  of  function 
they  present,  such  as  constipation  and  flatulence, 
may  be  conveniently  comprised  under  the  term 
'  atonic  dyspepsia,'  and  are  mainly  to  be  attributed 
to  deficient  muscular  power  in  the  alimentary  canal, 
and  to  a  deficiency  in  the  digestive  fluids.  Never- 
theless, a  good  appetite  and  very  fair  digestion  are 
far  from  being  the  exception  in  old  people.  An 
acute  form  of  diarrhoea  of  a  dysenteric  character 
has  been  described  as  occurring  at  this  period. 

Diseases  of  the  skin. — The  skin,  which  suft'ers 
so  much  diminution  in  nutrition  and  thickness, 
often  exhibits  as  a  result  marked  changes  in  sensi- 
bility, even  to  the  existence  of  an  intolerable 
pruritus,  no  cause  for  which  is  visible.  The 
scratching  which  is  resorted  to  for  relief  sets  up  a 
dermatitis  which  intensifies  the  discomfort.  The 
unhealthy  integument  offers  a  very  favourable  nidus 
for  pediculi,  and  phthiriasis  is  accordingly  a  com- 
mon senile  affection. 

Diseases  of  the  urinary  organs. — The  most 
characteristic  appearances  in  the  senile  kidney  are 
those  of  a  diffuse  interstitial  nephritis,  with  pro- 
gressive atrophy  of  the  tubes,  similar  in  many 
respects  to  the  'gouty  kidney,'  but  not,  like  it, 
associated  with  cardiac  hypertrophy.  The  urine  is 
in  such  cases  albuminous,  but  the  general  symptoms 
of  Bright's  disease  met  with  in  middle  life  are 
usually  wanting.  Glycosuria,  often  intermittent, 
is  of  very  frequent  occurrence  in  old  people  ;  but 
is  rarely  attended  by  the  constitutional  disturbance 
of  diabetes.  Notwithstanding  the  very  imperfect 
action  of  the  skin  and  kidneys  as  excretory  organs, 
diseases  directly  attributable  to  non-elimination  of 
waste  products  are  not  characteristic  of  old  age. 
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Irritability  of  the  bladder,  or  even  vesical  catarrh, 
is  very  common  in  old  men,  being  largely  deter- 
mined by  the  enlargement  of  the  middle  lobe  of 
the  prostate,  but  the  hypertrophy  of  the  organ  may 
exist  to  a  considerable  extent  without  causing  any 
symptoms  until  the  mid-lobe  is  affected.  Both 
retention  and  incontinence  of  urine  follow,  from 
the  diminished  tone  of  the  viscus. 

Vascular  disease. — The  frequency  of  atheroma 
of  the  vessels  and  thickenings  from  peri-arteritis 
has  been  alluded  to.  The  tendency  of  the  blood 
to  coagulate,  added  to  the  opportunities  it  has  for 
stagnating  in  the  dilated  channels  and  cavities  of  a 
weak  heart,  makes  thrombosis  and  embolism  very 
liable  to  occur  in  the  senile  state.  The  result  of 
the  obstruction  is  gangrene  (gaiigrirna  senilis), 
which  is  readily  established  in  tissues,  the  capillaries 
of  which  have  wasted  or  are  obliterated,  with 
corresponding  deficiency  of  nutrition. 

Arthritic  lesions. — Very  few  old  people  escape 
chronic  arthritis  in  one  or  other  of  its  many  forms, 
though  it  may  be  questioned  whether  the  constant 
pains  complained  of  are  not  oftener  due  to  neuritis 
than  actual  rheumatism.  The  fibrous  tissues  of 
the  joints,  fascia?,  and  tendons  are  thickened,  and 
less  flexible  from  lack  of  moisture,  with  the  result 
of  producing  that  stiffness  of  the  limbs  so  charac- 
teristic of  the  aged.  The  pain  is  rarely  acute,  but 
it  is  lasting,  and  aids  in  bringing  about  the  general 
deficiency  of  motor  power.  True  gout  is  scarcely 
a  disease  of  old  age,  though  often  continued  on 
from  an  early  period  of  life. 

Tuberculosis,  Cancer,  and  Syphilis. — A  senile 
form  of  tuberculosis  occurring  in  people  over  sixty 
years  of  age,  in  whom  the  constitutional  signs  may 
have  appeared  in  early  life,  with  almost  complete 
freedom  during  maturity,  is  met  with.  Marked 
evidences  of  this  affection  have  been  seen  for  the 
first  time  in  persons  over  seventy-five  years  of  age. 
The  general  features  of  this  condition  are  similar 
to  those  in  childhood,  but  slower  in  their  course, 
more  complete  in  the  degeneration  produced,  and 
far  more  resistant  to  treatment.  The  cancerous 
and  syphilitic  cachexia  very  rarely  manifest  them- 
selves for  the  first  time  in  old  age. 

Treatment. — Old  age  itself,  as  a  period  of 
life,  is  clearly  no  more  to  be  treated  as  a  state  of 
disease  than  life  at  any  other  stage.  But  regarded 
as  a  marasmus  or  cachexia,  it  has  been  sought  to 
avert  it  as  long  as  possible,  or  mitigate  its  effects  ; 
and  for  the  attainment  of  longevity  many  means 
have  been  proposed,  though  as  yet  without  any 
relialile  result,  the  most  diverse  plans  having  been 
equally  successful  or  futile.  See  Personal 
Health. 

Based  upon  the  hypothesis  above  mentioned, 
Brown-Sequard  claims  that  much  benefit  to  old 
men  has  followed  the  daily  subcutaneous  injection 
of  a  milligramme  of  a  watery  extract  of  the  testis  of 
an  adult  guinea-pig  filtered  through  a  Pasteur  filter. 
Others  have  affirmed  the  same,  but  further  con- 
firmation is  wanting. 

It  is  unnecessary  in  the  present  article  to  explain 
the  treatment  of  the  diseases  of  old  age,  as  appro- 
priate remedies  are  set  forth  under  the  special 
headings.  It  is  sufficient  here  to  indicate  that, 
whatever  may  be  the  malady,  and  whatever  be  the 
treatment  pursued,  it  must  not  be  forgotten  that  we 
are  dealing  with  organs  in  which  the  structure  is 
deteriorating,  and  the  vitality  of  which  is  failing, 
and  that  all  measures  of  a  depleting  or  depressing 


cliaracter  must  be  avoided.  The  feeding  of  the 
aged,  therefore,  becomes  a  matter  of  the  greatest 
importance.  .Speaking  generally,  the  food  should 
be  of  the  most  nutritious  character,  and  given  in 
small  bulk  and  frequently.  The  old  person, 
whether  ill  or  well,  should  not  be  allowed  to  go  for 
many  hours  without  food,  as  is  too  often  the  case, 
through  the  night.  A  light  meal  in  the  small 
hours  of  the  morning  is  of  the  greatest  benefit,  and 
goes  far  to  counteract  the  wakefulness  so  common 
at  this  period  of  life.  In  view  of  the  presumably 
deficient  power  of  the  digestive  juices,  some  of  the 
artificial  semi-digested  foods  maybe  advantageously 
employed,  or  the  active  principles  of  the  digestive 
secretions  administered  with  the  food.  The  need 
for  alcoholic  stimulants  is  usually  imperative,  espe- 
cially for  those  who  have  always  taken  them,  but 
they  should  only  be  given  with  other  food. 
Medicinal  tonics  are  seldom  of  the  same  benefit 
that  they  are  at  earlier  ages  ;  probably  strychnine 
is  of  most  value.  A  daily  aperient,  such  as  two 
grains  or  more  of  the  extract  of  cascara  sagrada,  is 
frequently  necessary  ;  and  it  is  generally  undesirable 
to  forbid  any  habit,  whether  of  drugs,  food,  or 
smoking,  which  has  been  previously  long  con- 
tinued. Among  the  most  important  hygienic 
indications  is  the  maintenance  of  warmth.  A  fall 
in  temperature  both  lowers  the  general  vitality,  and 
tends  to  establish  a  local  disease,  and  its  effects  are 
more  easily  prevented  than  cured  when  once 
established.  Warm  clothing  is  therefore  indis- 
pensable, and  cold  feet  should  be  specially  guarded 
against.  Equally  prejudicial  with  cold  and  damp 
is  exposure  to  high  winds,  which  is  frequently 
responsible  for  a  fatal  pulmonary  attack. 

W.  H.  Allchin. 

SENSATION,  Disorders  of.  —^ft; Olfactory 
Sense;  Vision;  Optic  Nerve;  Hearing; 
Taste;  Touch;  and  Pain  in  Visceral  Disease. 

SEPTIC/EMIA  ( (TTjTTTjKos,  putrid;  and  alua, 
blood). — Synon.  :  Fr.  Septicemic ;  Ger.  Septicdmie. 
See  SAPR.tMlA. 

SEQUELS  (sequor,  I  follow). — Consequences 
or  sequels.  This  word  is  applied  to  symptoms  or 
morbid  conditions  which  either  remain  or  supervene 
after  a  disease  has  run  its  usual  course  ;  such  as  renal 
disease  after  scarlet  fever,  paralysis  after  diphtheria, 
or  cardiac  disease  after  acute  rheumatism. 

SEROUS  FLUID.— &f  Dropsy,  p.  417;  and 
Inflammation,  p.  736. 

SERPIGINOUS  (serpo,  I  creep).— This  term  is 
used  in  connection  with  certain  morbid  conditions, 
such  as  ulcers  or  eruptions,  when  they  spread  in  a 
creeping  manner. 

SERUM  -  REACTIONS. —  When  an  animal, 
whether  belonging  to  the  human  or  other  species, 
is  suffering  from,  or  has  recently  suffered  from,  a 
disease  caused  by  certain  of  the  bacteria  which  do  not 
produce  powerful  extra-corpuscular  toxins,  changes 
take  place  in  the  blood  of  that  animal.  These 
changes  have  been  shown  within  recent  years  to  be 
extremely  complex,  and  the  number  of  phenomena 
which  result  are  considerable.  To  one  of  these 
phenomena,  seen  most  especially  in  the  blood,  the 
name  Agglutination  has  been  given. 

If  two  rabbits  be  taken,  one  normal,  and  the 
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other  after  inoculation  on  two  or  three  occasions 
with  a  culture  of  the  B.  typhosus,  upon  mixing  the 
sera  of  these  rabbits  with  an  emulsion  of  a  young 
culture  of  the  B.  typhosus,  and  examining  the 
mixture  under  the  microscope,  two  very  different 
pictures  will  be  seen.  The  bacilli  in  the  mixture 
made  with  the  serum  of  the  normal  rabbit  will  be 
seen  to  be  swimming  about  freely  in  the  field, 
whereas  those  in  the  mixture  made  with  the  serum 
of  the  injected  rabbit  will  be  all  herded  together  and 
motionless.  This  herding  together  is  the  Aggluti- 
nation or  Serum-Reaction. 

History. — It  was  shown  by  Pfeiffer  that  when 
an  animal  was  immunised  by  frequent  injection  of 
sub-lethal  doses  of  an  organism  such  as  the  V.  cho- 
lerse  or  B.  typhosus,  the  injection  into  the  peritoneal 
cavity  of  a  living  culture  of  the  organism  against 
which  the  animal  has  been  immunised  was  followed 
by  disastrous  results  for  the  organism.  Peritoneal 
fluid  withdrawn  at  intervals,  and  examined  under 
the  microscope,  shows  that  the  bacteria  after  the 
lapse  of  a  short  time  lose  their  shape,  change  into 
small  round  bodies,  and  finally  disappear.  The 
peritoneal  fluid  is  now  bactericidal.  This  bacteri- 
cidal power  is,  however,  specific  (i.e.  the  fluid  only 
kills  the  bacteria  against  which  the  animal  has  been 
immunised).  After  Pfeiffer  had  described  this  phe- 
nomenon, Gruber  and  Durham,  and  Bordet  showed 
that  the  blood-serum  of  an  animal  so  immunised 
has  a  marked  effect  upon  the  bacteria  when  mixed 
with  it  in  vitro ;  in  this  case  also  the  action  is  spe- 
cific. Both  these  reactions  were  originally  used  for 
the  purpose  of  determining  the  specificity  of  certain 
bacteria,  but  Gruber  suggested  that  it  was  possible 
that  it  might  also  be  used  in  the  diagnosis  of  dis- 
eases produced  by  known  bacteria.  Grlinbaum  and 
Widal  both  began  to  work  at  this  subject ;  both  of 
them  found  that  the  surmise  of  Gruber  was  correct. 
Widal  published  his  results  first,  and  the  reaction 
which  is  produced  by  the  blood  of  an  enteric  patient 
upon  typhoid-bacilli  is  now  known  as  '  Widal's  re- 
action.' It  has  been  since  shown  that  the  blood  of 
patients  suffering  from  other  diseases  will  aggluti- 
nate the  bacteria  producing  those  diseases,  and 
serum-reactions  are  now  recognised  as  valuable  aids 
in  diagnosis. 

Cause  of  the  Reaction. — Little  is  as  yet 
known  as  to  the  cause  of  the  reaction,  but  it  appears 
that  after  the  injection  of  bacteria  and  the  pro- 
duction of  a  certain  degree  of  immunity,  there  are 
present  in  the  blood  of  the  injected  animals  certain 
bodies  which  are  absent  from  the  blood  of  normal 
animals.  These  bodies,  which  Gruber  first  called 
Glabrificins,  are  now  known  as  Agglutinins. 

According  to  Ehrlich's  '  Seitotkettentheorie,^  the 
immunisation  of  an  animal  is  accompanied  by  the 
formation  of  a  substance  which  he  called  '  immune 
body.'  This  body  is  able  to  fasten  itself  on  to  the 
bacteria  which  are  injected  subsequent  to  immuni- 
sation, and  by  so  doing  enable  the  Complement 
(which  is  present  in  the  normal  serum)  to  dissolve 
them  and  thus  render  them  harmless  to  the  animal. 
The  agglutinins  and  this  'immune  body' are  not 
identical,  because  the  'immune  body'  may  be 
formed  in  the  absence  of  the  agglutinins,  and  the 
agglutinins  may  be  present  and  the  'immune  body' 
absent :  moreover,  when  both  are  present,  there  is 
no  constant  relation  between  them.  It  has  been 
shown,  however,  that  as  a  rule  the  two  bodies  are 
produced  and  increase  together,  and  sometimes 
decrease  proportionately.      For  instance,  in  pro- 


portion as  the  serum  of  an  animal  increases  in  bac- 
tericidal povver,  so  does  the  agglutinating  power 
increase,  while  the  spleen-juice  of  an  enteric  patient 
is  both  less  bactericidal,  and  contains  less  agglutinins 
than  the  blood-serum.  Although,  as  we  shall  see, 
the  serum  of  many  normal  animals  often  possesses 
a  slight  agglutinating  power,  the  agglutinins  are  a 
new  product  formed  on  account  of  the  introduction 
of  the  bacteria,  and  have  therefore  a  resemblance  to 
the  '  immune  body. '  The  resemblance  is  still  further 
marked  when  we  remember  that  the  agglutinins 
become  anchored  on  to  the  bodies  of  the  bacteria 
apparently  in  the  same  way  as  the  'immune  body.' 
The  reaction  may  therefore  be  considered  to  be 
one  accompanying  immunity  rather  than  infection. 
What  we  should  expect  from  this  statement  actually 
happens  in  fact ;  the  reaction  takes  a  certain  time 
to  develop  in  the  serum  after  infection,  and  if  there 
is  no  attempt  on  the  part  of  the  tissues  to  produce 
'  antikorpers '  (i.e.  immune  bodies,  agglutinins, 
&c. ),  the  serum  will  never  show  the  characteristic 
agglutination. 

Ozitline  of  procedure. — As  it  is  known  that  the 
serum  of  many  animals,  including  man,  possesses- 
the  power  of  agglutinating  certain  bacteria  when  it 
is  undiluted  or  only  slightly  diluted,  it  is  necessary 
to  dilute  the  serum  before  mixing  it  with  the  culture 
of  the  bacteria. 

In  the  case  of  man  and  the  B.  typhosus,  for  in- 
stance, it  is  found  that  about  30  per  cent,  of  all 
persons  possess  a  serum  which  will  clump  the  bac- 
teria when  equal  quantities  of  serum  and  a  thin 
emulsion  of  the  bacteria  are  mixed  together.  Many 
observers  have  found  that  normal  human  serum 
may  clump  when  diluted  to  a  strength  of  I  in  10  or 
I  in  20,  and  isolated  cases  are  recorded  where  the 
serum  in  a  strength  of  I  in  40  has  really  clumped 
the  bacteria.  Gi'eat  care  must  therefore  be  exercised 
when  performing  the  test  for  diagnostic  purposes  to 
ensure  that  the  blood  is  sufficiently  diluted,  in  order 
that  the  error  of  the  normal  blood  may  be  with 
certainty  eliminated. 

Collection  and  Dilution. — The  serum  may  be 
conveniently  collected  from  either  the  lobule  of  the 
ear  or  the  finger.  In  either  case  the  skin  must  be 
sterilised,  the  antiseptic  removed  and  the  part 
allowed  to  dry.  The  skin  is  then  pricked,  and  the 
issuing  blood  collected  in  a  small  pipette.  After 
the  blood  has  •coagulated,  the  serum  is  removed 
from  the  pipette  and  accurately  diluted  with  sterile 
water,  normal  saline  solution  or  broth,  to  the  re- 
quired degree,  and  mixed  with  a  suitable  quantity 
of  bacterial  emulsion.  If  a  mixture  containing  i  per 
cent,  of  the  serum  is  required,  it  is  customary  to 
make  a  2-per-cent.  solution  of  the  serum  in  broth 
or  water,  and  then  mix  equal  quantities  of  this  and 
the  bacterial  emulsion  in  order  to  obtain  the  i -per- 
cent, dilution.  The  undiluted  serum  should  not  be 
diluted  with  the  bacterial  emulsion,  or  the  pheno- 
menon of  pseudo-clumping  may  be  seen. 

Demonstration  of  t/ie  reaction. — The  agglutina- 
tion may  be  observed  either  microscopically  or 
macroscopically.  In  order  to  examine  it  micro- 
scopically, a  loopful  of  the  diluted  serum  is  placed 
upon  a  clean  cover-slip  ;  after  sterilisation,  the  same 
loop  is  filled  with  bacterial  emulsion  and  a  thorough 
mixture  of  the  two  fluids  effected  upon  the  cover- 
slip.  This  is  then  inverted  upon  a  hanging-drop 
slide  and  examined  with  the  microscope.  After  the 
lapse  of  a  short  interval — if  the  serum  is  going  to 
agglutinate — small  groups  of  bacilli  will  be  found, 
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and  these  will  grow  larger,  as  time  goes  on,  by  the 
addition  of  more  bacteria,  until  finally  practically 
every  bacillus  in  the  original  emulsion  is  in  one  of 
the  now  large  clumps. 

The  macroscopic  agglutination  is  seen  if  a  small 
quantity — 50  to  100  cubic  millimetres — of  the  diluted 
serum  and  of  the  bacterial  emulsion  are  mixed 
together  in  a  watch-glass  or  small  test-tube,  and 
sucked  into  a  fine,  but  not  capillary  tube,  and  one 
end  of  the  tube  sealed  off.  After  allowing  the  tube 
to  stand  in  a  vertical  position  with  the  sealed  end 
downwards  for  a  few  hours,  the  agglutination  is 
evidenced  by  the  fact  that  at  the  bottom  there  is  a 
fine  white  flocculent  precipitate,  and  the  supernatant 
fluid  is  quite  clear. 

The  reaction  in  Enteric  Fever. —  It  must 
al.ways  be  remembered  that  the  agglutination-test 
is  a  quantitative  and  not  merely  a  qualitative  one. 
As  has  been  previously  stated,  the  serum  of  30  per 
cent,  of  normal  persons  will  show  agglutination 
when  in  the  strength  of  50  per  cent.,  and  a  con- 
siderable number  are  found  to  exhibit  it  in  a  dilution 
of  I  in  10  ;  a  few  may  show  it  in  a  dilution  of  I  in 
20,  and  an  occasional  person  even  in  a  dilution  of 
I  in  40.  The  great  majority  of  enteric  patients  will, 
during  some  period  of  the  disease,  possess  a  serum 
which  will  agglutinate  in  a  strength  of  i  in  50,  and 
not  infrequently  in  much  greater  dilution  (e.g.  I  in 
200,  400,  or  even  800).  It  is  necessary  therefore 
to  fix  a  standard  dilution.  Most  clinical  bacterio- 
logists use  the  serum  in  a  strength  of  about  I  in  20, 
and  in  practice  this  dilution  gives  an  error  of  about 
3  per  cent,  to  5  per  cent.  :  the  error  shows  itself  in 
Ijoth  ways  ;  that  is,  enteric-fever  patients  may  fail  to 
show  the  reaction,  and  patients  not  suffering  from 
enteric  fever  may  give  the  reaction.  A  dilution  of 
I  in  50  will  eliminate  all  the  positive  reactions  from 
non-enteric  patients  and  will  probably  eliminate 
none  of  the  enteric  patients  who  yield  a  serum  which 
agglutinates  in  a  dilution  of  i  in  20. 

As  the  actual  agglutination  occupies  a  certain 
time,  and  it  is  certain  that  the  serum  of  some  normal 
persons  will  show  the  phenomenon  even  when  it  is 
diluted,  if  left  for  many  hoars,  it  is  also  necessary  to 
have  a  standard  reactiou-tiine.  If  a  dilution  of  I  in 
20  be  used,  the  reaction-time  should  be  half  an  hour  ; 
if  I  in  50,  an  hour.  If  the  mixture  be  examined 
under  the  microscope  at  short  intervals,  it  will  be 
found  that  a  considerable  proportion  of  reactions 
will  take  place  in  a  few  minutes,  and  the  patients 
yielding  these  sera  are,  practically  without  excep- 
tion, suffering  from  enteric  fever,  even  if  the  dilution 
is  only  i  in  20. 

The  day  of  the  disease  upon  which  the  pheno- 
menon first  appears  is  very  variable.  Moreover, 
when  the  first  sign  of  agglutination  appears,  it  is 
so  feeble  that  one  is  not  able  to  use  a  sufficiently 
great  dilution  to  differentiate  it  from  normal  serum. 
A  reaction  in  a  dilution  of  i  in  20  may  appear  upon 
the  third  or  fourth  day,  but  this  is  rare  ;  the  usual 
time  is  about  the  eighth,  ninth  or  tenth  day  ;  but  it 
may  not  appear  until  the  eighteenth,  nineteenth  or 
twentieth  day,  and  very  occasionally  it  never  ap- 
pears. In  a  dilution  of  I  in  200,  the  reaction  may 
rarely  appear  as  early  as  the  sixth  or  seventh  day, 
but  in  quite  a  considerable  proportion  of  the  cases 
the  serum  will  not  react  in  this  dilution  during  any 
period  of  the  disease.  There  is,  moreover,  a  dis- 
tinct variation  in  the  strength  of  the  reaction  in  the 
same  patient  from  time  to  time  ;  on  one  day  the 
serum  may  agglutinate  in  a  strength  of  i  in  400, 


and  three  or  four  days  later  the  highest  dilution 
which  will  agglutinate  is  I  in  100. 

The  question  now  arises  '  What  is  the  value  of 
the  test  in  the  diagnosis  of  enteric  fever  ? '  The  , 
real  answer  to  the  question  will  depend  upon  whether 
a  positive  or  negative  reaction  has  been  obtained.  If 
a  positive  reaction  has  been  obtained  in  a  dilution 
of  I  in  200  within  half  an  hour,  the  patient,  without 
doubt,  is  suffering  or  has  recently  suffered  from 
enteric  fever.  If  the  dilution  is  I  in  20  the  error 
may  amount  to  about  I  per  cent. 

If  a  negative  reaction  has  been  obtained,  the 
value  of  the  observation  will  depend  upon  the  day 
of  the  disease  ;  one  negative  result  early  in  the 
disease  is  of  no  value.  If  three  or  four  examinations 
have  been  made  at  regular  intervals,  the  last  being 
upon  the  twenty-fourth  or  twenty-fifth  day  of  the 
disease,  and  all  with  negative  results,  the  error  w"ill 
amount  to  I  or  2  per  cent.  ;  it  is  undoubtedly  true 
that  some  patients  suffer  from  a  severe  attack  of 
enteric  fever  and  die  at  the  end  of  a  fortnight  or 
three  weeks,  who  never  give  the  reaction  because 
the  agglutinins  are  never  formed.  Although  in  the 
case  of  artificially  immunised  animals  the  serum  of 
typhoid-immune  animals  may  agglutinate  the  B. 
enteritidis  of  Gartner,  and  Gartner-serum  aggluti- 
nate typhoid-bacilli  in  the  human  subject,  this  fallacy 
is  practically  negligible.  The  reaction  may  persist 
for  a  considerable  time,  even  for  years  ;  care  must 
therefore  be  taken  to  ascertain  whether  the  patient 
has  recently  suffered  from  enteric  fever.  With 
these  reservations  the  answer  to  the  question  may 
be  summed  up  as  follow  s.  In  from  97  per  cent,  to 
98  per  cent,  of  the  cases,  the  presence  or  absence 
of  agglutination  will  correctly  diagnose  whether  the 
patient  is  suffering  from,  or  has  recently  suffered 
from,  enteric  fever. 

The  reaction  in  Malta  Fever. — What  has 
been  said  of  enteric  fever  and  the  B.  typhosus 
applies  to  Malta  fever  and  the  M.  melitensis.  The 
disease  is,  like  enteric  fever,  a  chronic  disease.  In 
the  case  of  Malta-fever  patients,  the  serum  is  found 
to  give  a  stronger  reaction  than  generally  obtains 
in  enteric-fever  patients,  sometimes  a  dilution  of 
I  in  500  or  I  in  1,000  may  agglutinate  the  micm- 
cocci.  In  performing  the  test  the  emulsion  should 
be  filtered  through  filter-paper  in  order  to  remove 
the  clumps  of  cocci  which  are  generally  found  in 
cultures  of  this  bacterium. 

The  reaction  In  Glanders.— In  man  there 
are  two  distinct  types  of  glanders,  the  acute  and 
chronic.  In  the  acute  form  the  patient  generally 
dies  before  the  agglutinins  are  formed.  In  the 
chronic  form,  however,  it  is  possible  to  use  the  test 
with  advantage.  The  serum  should  be  diluted  to 
at  least  I  in  too. 

The  reaction  in  Cholera. — The  serum  of 
patients  who  are  recovering  or  convalescent  from 
this  disease  usually  shows  agglutinative  power,  and 
the  test  may  be  applied  to  determine  whether  the 
patient  has  had  an  attack  of  genuine  cholera  ;  but 
for  the  diagnosis  of  the  disease  during  an  acute 
attack,  the  test  is  of  course  without  value,  since  the 
patient  will  generally  die  or  be  on  the  ro.ad  to 
recovery  before  the  agglutinins  are  formed. 

The  reaction  in  Plague. — The  remarks  con- 
cerning cholera  apply  with  equal  force  to  this 
disease.  In  making  the  examination,  the  pseudo- 
clumps  found  in  the  cultures  must  be  removed. 

The  reaction  in  Dysentery. — Quite  recently 
a  bacillus  has  been  described  in  connection  with 
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dysentery  which  is  agglutinated  by  the  serun:i  of 
patients  suffering  from  this  disease  ;  the  reaction 
will  therefore  be,  most  probably,  of  considerable 
value  as  a  diagnostic  agent  for  dysentery. 

Walter  C.  C.  Pakes. 

SERUM -THERAPEUTICS.— There  are  two 
kinds  of  protective  serums  used  in  the  treatment 
of  disease,  which  possess  different  properties.  The 
one  kind  is  an  antitoxic  serum  which  neutralises 
bacterial  and  allied  to.xins,  and  the  other  is  an  a)iti- 
bacterial  serum  which  hinders  the  multiplication  of 
the  bacteria  in  the  tissues.  Both  kinds  of  serums 
are  commonly,  but  incorrectly,  designated  anti- 
toxins. The  principal  antitoxic  serums  are  the  diph- 
theria-antitoxin, the  tetanus-antitoxin  andantivenin  ; 
while  the  principal  anti-bacterial  serums  are  the 
anti-streptococcic,  the  anti-pneumococcic,  the  anti- 
plague,  the  anti-cholera,  and  the  anti-typhoid  serums. 

These  serums  are  specific  in  the  sense  that  each 
one  is  only  of  use  in  treating  the  disease  for  which 
it  is  designed ;  the  diphtheria-antitoxin,  for  ex- 
ample, is  of  benefit  in  the  treatment  of  diphtheria, 
but  has  no  effect  upon  a  case  of  tetanus.  Protec- 
tive serums  can  be  used  either  as  prophylactic  or  as 
therapeutic  agents.  They  are  chiefly  used  in  the 
latter  capacity,  as  the  protection  they  afford  is  of 
short  duration,  not  lasting  longer  than  two  or  three 
weeks. 

Method  oif  Administration.  —  The  serums 
are  supplied  either  in  the  liquid  or  dried  form. 
They  cannot  be  administered  through  the  ali- 
mentary canal,  as  they  are  destroyed  during  the 
process  of  absorption.  They  are  accordingly  ad- 
ministered by  injection  into  the  subcutaneous  tissue. 
The  site  usually  chosen  for  injection  is  the  sub- 
cutaneous tissue  of  the  flank.  As  a  large  quantity — 
about  half  an  ounce  —  of  serum  is  injected, 
special  antiseptic  precautions  are  necessary.  The 
hands  of  the  operator  should  be  carefully  cleansed 
with  soap  and  water  and  afterwards  with  an  anti- 
septic solution,  such  as  carbolic  acid  (i  in  20)  or 
lysol  (2  per  cent. ).  The  skin  of  the  patient  at  the 
site  of  injection  should  be  treated  in  the  same  way. 
The  syringe  and  needle  should  be  boiled  im- 
mediately before  use  and  laid  to  cool  upon  a  towel 
wrung  out  in  an  antiseptic  solution.  The  cork 
and  neck  of  the  bottle  containing  the  serum 
should  be  washed  with  an  antiseptic  before  open- 
ing. The  syringe  is  then  carefully  filled  and  the 
serum  slowly  injected  into  the  subcutaneous  tissue. 
A  piece  of  antiseptic  gauze  washed  in  collodion  is 
laid  over  the  puncture.  For  each  injection  a  fresh 
bottle  of  serum  should  be  used.  Many  syringes 
have  been  designed  for  the  injection  of  serum.  The 
essential  feature  is  that  the  piston  and  connections 
should  be  so  constructed  as  not  to  be  injured  by 
boiling.  For  children  it  is  advisable  to  connect 
the  needle  with  the  syringe  by  means  of  a  short 
indiarubber  tube,  so  as  to  avoid  injury  in  the  case 
of  struggling. 

If  dried  serum  is  used  it  must  be  dissolved  in 
water  which  has  been  boiled  and  allowed  to  cool  ; 
and  the  solution  should  be  made  in  a  vessel  which 
has  been  thoroughly  cleansed  with  an  antiseptic 
and  subsequently  rinsed  with  boiling  water. 

Ill-effects  which  may  follow  Adminis- 
tration. — All  therapeutic  measures  are  attended 
by  some  risk,  and  the  injection  of  serum  comes 
under  this  category. 

If  the  serum  is  contaminated,  or  if  proper  pre- 


cautions are  not  taken  during  the  process  of  injec- 
tion, septic  trouble  may  arise.  Abscess  at  the  site 
of  injection  occurred  in  I -2  per  cent,  of  the  injec- 
tions at  the  Metropolitan  Asylums  Board  Hospitals, 
and  one  or  two  cases  of  death  from  septicaemia  have 
Ijeen  recorded. 

Apart  from  these  avoidable  effects,  symptoms 
sometimes  of  a  serious  nature  may  arise  due  to  the 
introduction  of  an  animal's  seriim  into  the  human 
body,  and  analogous  to  the  symptoms  caused  by  the 
injection  of  the  blood-serum  of  one  animal  into  the 
tissues  of  another.  In  a  few  instances  the  adminis- 
tration of  serum  has  led  to  immediate  collapse  which 
has  even  proved  fatal.  In  several  cases  severe  toxic 
symptoms,  consisting  of  rigors,  pyrexia,  vomiting, 
convulsions,  and  rapid  appearance  of  a  rash  have 
been  observed.  These  serious  symptoms  are  very 
rare,  and  only  a  few  cases  have  been  recorded 
among  hundreds  of  thousands  of  injections. 

Other  symptoms  not  of  a  serious  character 
more  frequently  arise.  Rashes  and  articular  pains, 
accompanied  by  pyrexia,  constitute  these  symptoms. 
Rashes  are  observed  in  from  25  to  50  per  cent,  of 
the  cases.  They  generally  occur  about  the  eighth 
day  after  the  injection,  but  they  may  occur  imme- 
diately after  injection,  or  as  late  as  the  thirty-first 
day.  The  rash  usually  begins  on  the  wrists  and 
ankles,  but  it  may  start  at  the  site  of  injection. 
It  may  be  partial  or  may  involve  the  whole  of  the 
body.  In  character  the  eruption  is  a  blotchy  ery- 
thema, looking  like  the  rash  of  measles,  or  more 
rarely  it  is  a  diffuse  punctate  erythema  similar  to 
that  of  scarlet  fever  ;  it  is  often  complicated  with 
urticaria.  With  the  rash  there  is  malaise  and 
pyrexia  ;  the  temperature  may  reach  104°,  but  is 
more  frequently  between  100°  and  iqi°. 

Articular  pains  are  less  common  than  rashes, 
occurring  in  about  5  per  cent,  of  the  cases.  The 
hips,  wrists,  and  ankles  are  the  parts  most  fre- 
quently affected.  There  is  seldom  effusion  into  the 
joints,  the  pain  and  swelling  being  situated  in  the 
periarticular  structures.  The  affection  occurs  at 
about  the  same  time  as  the  rashes,  and  is  frequently 
accompanied  by  them  and  by  pyrexia.  In  a  few 
days  the  pain  and  fever  subside. 

Transient  pyrexia,  unaccompanied  by  rash  or 
articular  pain,  sometimes  occurs. 

Limitations  of  Serum-therapy.  —  It  has 
been  shown  experimentally  that  a  much  smaller 
quantity  of  serum  is  required  to  protect  an  animal 
when  injected  soon  after  infection  than  at  a  later 
period  ;  and  it  has  been  found  that  after  a  certain 
time  has  elapsed  no  amount  of  serum  however 
large  is  efficacious.  Clinical  experience  bears  out 
these  observations :  in  the  later  stages  of  a  dis- 
ease the  administration  of  serum  is  of  very  little 
value ;  the  earlier  the  treatment  is  adopted  the 
better  the  chance  of  recovery. 

I.  Antitoxic  Serums.  —  Diphtheria-Anti- 
toxin.— The  value  of  serum-therapy  has  been  more 
clearly  established  in  the  case  of  diphtheria  than 
in  any  other  disease.  The  reasons  for  this  success 
are  as  follows.  Diphtheria  is  a  local  disease  in 
which  the  symptoms  are  caused  by  the  slow  absorp- 
tion of  toxins  elaborated  at  the  site  of  infection, 
and  the  anti-diphtheria  serum  contains  an  antitoxin, 
which,  as  can  be  shown  experimentally,  neutralises 
these  toxins.  The  disease  can  be  recognised  by 
its  local  manifestations  at  an  early  stage  before  suffi- 
cient toxins  have  been  absorbed  to  seriously  damage 
the  tissues.    Detailed  instructions  concerning  the 


SERUM-THERAPEUTICS 


use  and  the  efficacy  of  this  serum  in  the  treatment 
of  diphtheria  are  given  in  the  article  on  Diph- 
theria, p.  407. 

As  a  prophylactic,  where  there  has  been  much 
exposure  to  infection,  it  may  be  considered  advi- 
sable to  administer  antitoxin.  For  this  purpose  a 
dose  of  200  units  appears  to  protect  for  three  weeks. 
The  writer  prefers  to  make  daily  bacteriological 
examinations  of  the  throats  of  exposed  individuals, 
and  to  defer  using  antitoxin  until  bacilli  have  been 
found,  when  a  dose  of  5000  units  should  be  given. 

Diphtheria-antitoxin  does  not  keep  indefinitely, 
but  if  placed  in  a  cool  dark  place  it  will  for  prac- 
tical purposes  retain  its  potency  for  six  months. 

Tetanus-Antitoxin. — The  toxin  produced  by 
the  Bacillus  tetani  is  a  powerful  nerve-poison. 
As  can  be  shown  experimentally,  the  anti-tetanus 
serum  contains  an  antitoxin  which  neutralises  the 
toxin.  The  tetanus-antitoxin  is  much  more 
powerful  than  the  diphtheria-antitoxin,  but  it  is  not 
so  efficacious  in  human  therapeutics.  This  is  due 
to  the  fact  that  the  disease  cannot  be  diagnosed 
until  the  central  nervous  system  has  been  severely 
affected  by  the  toxins.  It  would  appear  that  the 
antitoxin  which  has  entered  the  circulation  after 
subcutaneous  injection  is  not  capable  of  gaining 
access  to  the  interior  of  the  central  nervous  system. 
In  accordance  with  this  it  has  been  shown  that  the 
intracerebral  injection  of  antitoxin  is  more  effica- 
cious than  subcutaneous  injection  in  the  treatment 
of  guinea-pigs  artificially  infected  with  tetanus. 
The  same  method  combined  with  subcutaneous 
injection  has  been  employed  for  the  treatment  of 
tetanus  in  man.  The  dose  for  subcutaneous  adminis- 
tration is  5  grams  of  dried  serum  or  10  to  20  c.c. 
of  liquid  serum,  which  should  be  given  at  first  every 
6  or  12  hours,  and  afterwards  at  longer  intervals, 
according  to  the  progress  of  the  case. 

Intracerebral  Injection. — For  intracerebral  in- 
jection the  dose  is  2  or  3  c.c,  the  most  potent 
serum  being  used.  The  method  of  administration 
is  as  follows  :  The  patient  is  put  under  an  anesthe- 
tic, and  the  scalp  over  the  front  of  the  head  is  shaved 
and  carefully  sterilised.  An  imaginary  line  is  drawn 
from  one  auditory  meatus  to  the  other,  and  another 
line  from  the  base  of  the  nose  to  the  occipital 
protuberance.  From  the  point  where  these  two  lines 
intersect  a  line  is  drawn  to  the  outer  angle  of  the 
orbit.  The  centre  of  this  line  is  situated  just  in 
front  of  the  motor  convolutions  and  is  the  site 
chosen  for  injection.  A  hole  is  drilled  in  the  skull  at 
this  site  with  a  small  Archimedean  drill  of  a  diameter 
a  little  larger  than  the  needle  of  the  syringe.  The 
needle,  which  is  about  two  inches  long  with  a 
rounded  point,  is  inserted  into  the  brain  as  deep  as 
it  will  go,  and  the  serum  is  injected  very  slowly, 
about  ten  minutes  being  taken  to  inject  the  two  or 
three  cubic  centimetres.  The  same  operation  is 
performed  on  the  opposite  side.  During  the  opera- 
tion careful  antiseptic  precautions  must  be  taken, 
otherwise  there  is  the  risk  of  the  supervention  of 
cerebral  abscess. 

Efficacy  of  Treatment.  —  It  is  difficult  to  estimate 
the  value  of  the  treatment  of  tetanus  with  anti- 
toxin. In  some  cases  both  after  subcutaneous  and 
after  intracerebral  administration  the  recovery  of 
the  patient  seems  to  have  been  definitely  due  to  the 
treatment.  Subacute  cases  are  more  benefited 
than  acute  cases.  It  would  appear  advisable  to 
combine  the  intracerebral  injection  with  sub- 
cutaneous injection. 


The  liquid  serum  will  keep  in  a  cool  and  dark 
place  without  appreciable  alteration  in  potency  for 
several  months,  and  the  dried  serum  longer. 

Anti  -  venomous  Serum.  —  The  principal  • 
constituent  of  the  venom  of  poisonous  snakes  is  a 
toxin  which  is  a  powerful  nerve-poison,  and  which  is 
identical  in  all  species.  In  some  species,  in  addi- 
tion to  the  nerve-poison,  there  are  other  toxic 
substances  which  break  up  the  blood-corpuscles 
and  cause  local  inflammation. 

Anti-venomous  serum  contains  an  antitoxin, 
analogous  to  the  diphtheria-  and  tetanus-antitoxins, 
which  neutralises  the  nerve-poison  contained  in  the 
venom.  This  has  been  shown  experimentally,  and 
it  has  also  been  proved  that  the  serum  protects  an 
animal  when  injected  subsequent  to  the  introduc- 
tion of  venom  into  the  tissues.  A  number  of  cases 
of  recovery,  after  treatment  with  serum,  of  patients 
bitten  by  poisonous  snakes  have  been  recorded. 
The  dose  is  10  to  30  c.c,  which  may  be  given  sub- 
cutaneously,  or  better  by  direct  injection  into  a  vein. 
It  should  be  administered  as  soon  as  possible  after 
the  bite,  and  the  part  affected  should  be  treated  in 
the  usual  way  by  proximal  ligature  and  the  injec- 
tion of  a  solution  of  calcium  hypochloride. 

II.  AN  Ti-BAt'i  ERiAL  Serums. — Anti-strepto- 
coccic  Serum. — There  are  many  affections  pro- 
duced by  the  Streptococcus  pyogenes,  such  as 
erysipelas,  puerperal  fever,  and  various  septic  con- 
ditions, in  all  of  which  the  invasion  of  the  tissues  by 
the  cocci  is  the  essential  factor  of  the  disease.  The 
anti-streptococcic  serum  does  not  contain  an  anti- 
toxin, but  it  contains  anti-bacterial  substances  which 
hinder  the  multiplication  of  the  cocci  in  the  tissues. 

The  potency  of  the  serum  hitherto  prepared  is 
not  great  when  tested  upon  animals,  and  it  has 
also  been  found  that  a  serum  which  will  protect 
against  a  streptococcus  obtained  from  one  source 
will  not  always  protect  against  a  streptococcus  from 
a  different  source.  The  discordant  results  obtained 
in  the  treatment  of  cases  in  the  human  subject  may 
thus  be  accounted  for,  especially  when  one  remem- 
bers that  the  different  serums  in  the  market  vary 
considerably  in  potency.  Many  cases  treated  suc- 
cessfully have  been  recorded,  and  there  can  be  no 
question  of  its  value  in  some  cases  ;  but  we  are  still 
unable  to  say  what  cases  will  be  benefited  by  the 
treatment.  The  treatment  appears  to  have  been 
most  successful  in  cases  of  puerperal  septicemia. 
Sometimes  when  one  brand  of  serum  has  been  of 
no  value  another  brand  has  proved  efficacious. 

The  dose  of  anti-streptococcic  serum  is  10  to  30 
c.c,  which  should  be  given  two  or  three  times  a 
day  in  acute  cases,  and  once  a  day  in  chronic  cases. 
It  is  better  to  inject  the  serum  near  the  site  of 
infection  if  this  is  practicable.  The  serum  appears 
to  lose  its  potency  if  kept  for  more  than  a  few 
months. 

Anti-pneumococcic  Serum.- -Acute  lobar 
pneumonia  is  by  no  means  the  only  disease  caused 
by  the  pneumococcus — pleurisy,  empyema,  menin- 
gitis, endocarditis  and  other  affections  may  be 
caused  by  the  same  micro-organism.  The  anti- 
pneumococcic  serum  resembles  the  anti-strepto- 
coccic in  containing  anti-bacterial  substances,  but 
no  antitoxin  ;  and  it  acts  in  the  same  way,  namely, 
by  hindering  multiplication  of  the  cocci. 

The  potency  of  the  serum  supplied  by  Pane  is 
such  that  I  c.c.  will  protect  a  rabbit  against  1,000 
to  3,000  fatal  doses  of  living  cocci  when  injected 
simultaneously,  but  into  different  parts  of  the  body. 
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Like  the  anti-streptococcic  serum,  a  serum  which 
will  protect  against  one  variety  of  pneumococcus 
will  not  always  protect  against  another  variety. 

The  value  of  the  treatment  of  pneumonia  with 
serum  is  still  sub  judice.  We  will  only  say  that  in 
some  cases  the  treatment  certainly  appears  to  have 
been  successful.  The  dose  is  from  lo  to  20  c.c, 
which  may  be  given  twice  a  day  until  the  fever 
has  subsided.  The  treatment  is  applicable  for  any 
condition  caused  by  the  pneumococcus.  The  serum 
does  not  maintain  its  potency  for  more  than  four 
months. 

Anti-typhoid,  Anti-cholera,  and  Anti- 
plague  Serums. — Serums  have  also  been  pre- 
pared against  cholera,  typhoid  fever,  and  plague. 
They  all  contain  anti-bacterial  substances  and  no 
antitoxin,  with  perhaps  the  exception  of  the  plague- 
serum,  which  contains  a  small  quantity  of  anti- 
toxin. We  possess  very  little  knowledge  of  the 
efficacy  of  treatment  with  these  serums.  They 
must  not  be  confounded  with  the  vaccines  used  as 
prophylactic  against  typhoid  fever,  plague,  and 
cholera,  and  which  have  been  improperly  called 
serums.  J.  W.  Washbourn. 

SETON,  Use  of. — A  disused  method  of  counter- 
irritation,  consisting  in  the  insertion  of  a  tape  or 
cord  beneath  the  skin. 

SEVENTH  NERVE,  Diseases  o'i.—See 
Facial  Atrophy  ;  Facial  Paralysis  ;  Facial 
Spasm  ;  Hearing,  Disorders  of ;  Salivation  ; 
and  Taste,  Disorders  of. 

SEVILLE,  in  Spain. — A  variable,  rather  brac- 
ing, inland  winter  climate.  See  Climate,  Treat- 
ment of  Disease  by. 

SEWAGE- PURIFICATION.  —  See  Public 
Health,  p.  1339. 

SEXUAL    FUNCTIONS    IN    THE  MALE, 

Disorders  of. — The  most  important  disturbances 
of  the  sexual  functions  in  the  male  are  described 
under  the  following  headings,  to  which  the  reader 
is  referred  :  Impotence  ;  Masturbation  ;  Sper- 
matorrhcea  ;  Sterility  in  the  Male  ;  and 
Testes,  Diseases  of. 

SEXUAL  ORGANS,  Diseases  of.— The  dis- 
eases of  the  sexual  organs  in  the  male  and  female 
respectively  will  be  found  described  under  their 
special  headings.  See  Penis,  Diseases  of ;  Testes, 
Diseases  of ;  0^■ARIEs,  Diseases  of ;  Uterus, 
Diseases  of;  Vagina,  Diseases  of. 

SHAKING  PALSY.— A  synonym  for  paralysis 
agitans.    See  Paralysis  Agitans. 

SHAMPOOING.— Massage. 

SHANKLIN,  in  the  Isle  of  Wight.- Exposure 
E.  Prevailing  winds  westerly.  A  bright,  pic- 
turesque, tonic  health-resort,  with  good  sea-bathing. 
See  Climate,  Treatment  of  Disease  by  ;  and  Sea- 
air  and  Sea-baths. 

SHINGLES  (cinguhtm,  a  girdle). — A  popular 
.name  for  herpes  zoster. — See  Herpes  Zoster. 

SHIVERING.— Rigor. 


SHOCK  Synon.  :    Fr.    Ckoc  ;    Ger.    Shok ; 

Wwidsiupor  ;  Wundschreck. 

Definition. — By  the  term  'Shock'  is  under- 
stood that  condition  of  general  depression  of  vital 
activity  which  follows  upon  a  violent  stimulation  of 
the  peripheral  nerves  or  nerve-endings  of  the  sen- 
sory or  sympathetic  system.  It  may  also  be  pro- 
duced by  a  sudden  or  severe  emotion. 

General  Description. — As  the  result  of  a 
severe  injury  to  a  part  richly  supplied  with 
nerves,  such  as  the  end  of  a  finger,  of  laceration 
of  a  limb  or  large  joint,  or  of  a  blow  upon  the 
abdomen,  the  subject  is  brought  to  a  condition  of 
general  apathy.  The  surface  becoines  cold  and 
clammy,  the  skin  covered  with  perspiration,  the 
aspect  vacant  yet  anxious,  the  pulse  feeble,  the 
respiration  weak,  sighing,  and  irregular. 

zEtiology. — This  condition  may  immediately 
follow  the  cause  or  may  arise  after  an  interval 
of  more  or  less  duration,  as  in  the  case  of  severe 
burns  ;  here  a  state  of  excitement  may  give  way 
suddenly  to  that  of  shock,  which  in  such  cases  is 
generally  followed  by  death.  On  the  other  hand, 
shock  may  be  transient  and  may  pass  off  rapidly, 
the  intensity  being  generally  determined  by  the 
nature,  extent,  and  situation  of  the  injury  which 
brings  it  about.  The  effect  is  also  largely  dependent 
upon  the  mental  and  physical  condition  of  the  sub- 
ject ;  other  determining  factors  being  age,  sex,  and 
habits.  Any  injury  of  even  moderate  intensity  is 
much  more  serious  in  its  effects  upon  the  aged 
than  upon  younger  and  more  robust  subjects,  and 
this  in  proportion  to  the  evidences  of  senile  dege- 
neration. Children,  on  the  other  hand,  resist  the 
effects  of  severe  injury,  except  in  the  case  of  severe 
burns  or  exposure  to  cold,  far  better  than  adults  ; 
while,  on  the  contrary,  operations  upon  the  abdo- 
minal viscera  are  extremely  hazardous  in  the  very 
young  on  account  of  the  supervention  of  shock  even 
when  the  operation  is  in  itself  of  comparatively 
slight  gravity.  Women,  as  a  rule,  bear  severe  ope- 
rations better  than  men,  but  the  effects  of  severe 
injury  are  more  liable  to  produce  disturbance  of 
the  nervous  system,  especially  in  the  neurotic  or 
hysterical. 

The  condition  of  the  mind  at  the  time  of  inflic- 
tion of  the  injury  has  marked  effect  in  determining 
the  degree  of  shock.  Thus,  soldiers  in  battle  are 
often  unconscious  of  severe  wounds  until  some 
time  after  their  occurrence,  but  the  depression  that 
follows  may  be  increased  in  proportion  to  the 
previous  excitement.  The  same  is  true  of  emo- 
tional shock,  where,  as  in  the  case  of  a  criminal, 
the  whole  nervous  system  being  in  a  state  of  the 
highest  tension,  a  reaction  follows  on  the  pro- 
nouncement of  the  verdict,  and  a  state  of  shock 
follows.    See  Collapse. 

Thus  it  is  seen  that  shock  is  produced  by  injury 
occurring  to  parts  most  richly  supplied  with  sensory 
nerves  or  viscera  which  are  largely  connected  with 
the  sympathetic  system.  The  nature,  extent  and 
situation  of  the  injury  are  important  aetiological 
factors.  Thus,  crushing  of  a  finger,  blows  upon 
the  testicles,  or  injury  to  any  of  the  abdominal 
viscera  are  among  the  most  frequent  causes.  Burns, 
by  reason  of  the  large  area  involved  and  the  con- 
sequent number  of  nerve-ends  exposed,  are  most 
frequently  followed  by  shock  (p.  675).  Formerly 
it  was  noticed  that  in  amputations  shock  was 
found  to  occur  when  the  medulla  of  a  long  bone 
was  divided,  or  when  in  removal  of  a  testis  the 
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:ord  was  cut  through.  But  the  more  perfect 
knowledge  of  the  art  of  ansesthesia  has  consider- 
ably reduced  the  frequency  and  the  severity  of 
5uch  occurrences,  though  it  has  not  abolished  them 
entirely.  Thus,  it  has  frequently  been  observed 
that  in  patients  only  slightly  anresthetised,  the  divi- 
sion of  the  spermatic  cord  is  attended  by  an  imme- 
diate and  sudden  failure  of  the  pulse,  but  that  this 
does  not  occur  when  anMSthesia  is  complete  (p.  61). 
The  same  is  true  in  such  major  operations  as  ampu- 
tation at  the  hip  or  shoulder,  though  collapse  may 
follow  as  a  result  of  hemorrhage.  Cold  or  any 
previous  condition  which  lowers  vitality  and  leaves 
the  nervous  system  depressed  is  naturally  a  predis- 
posing cause.  The  temperament  of  the  individual 
bas  to  be  taken  largely  into  account,  the  so-called 
neurotic  being  much  more  prone  to  its  occurrence 
than  the  robust  and  stalwart,  while  the  alcoholic  is 
a  type  that  most  frequently  exhibits  the  results  of 
shock  in  its  most  marked  forms.  When  the  whole 
nervous  system  is  in  a  state  of  tension  from  expec- 
tation the  liability  to  shock  is  far  greater,  while  pre- 
vious loss  of  blood  by  depleting  the  nerve-centres 
renders  the  patient  much  more  susceptible  than  he 
otherwise  would  be.  Subjects  of  organic  disease, 
especially  of  the  heart  or  kidneys,  are  more  prone 
to  exhibit  the  effects  of  shock,  which  in  such  persons 
is  more  severe  and  dangerous.  Sharp  injuries  to 
tense  fibrous  structures  frequently  cause  a  sudden 
sense  of  faintness  which  is  quite  out  of  proportion 
to  the  damage  done  to  the  tissue.  Thus  a  blow  on 
the  eye  as  from  a  spent  pellet,  or  a  kick  upon  the 
ankle  or  knee,  may  occasion  a  transient  syncope 
often  followed  by  a  feeling  of  nausea.  Blows  upon 
the  epigastrium  cause  a  more  lasting  condition  of 
the  same  nature,  and  the  effects  are  occasionally  so 
serious  as  to  cause  death. 

Pathology. — The  phenomena  of  shock  are  pro- 
duced by  the  combined  action  of  ( I )  the  effect  on  the 
nerve-centres  of  massive  sensoryand  sympathetic  im- 
pulses from  the  injured  part,  by  which  the  nerve- 
centres  are  exhausted.  Though  the  sensory  centres 
seem  to  be  primarily  affected,  the  closely  connected 
motor  areas  are  also  involved.  (2)  Reflex  action 
through  the  vagus,  by  which  the  heart  is  inhibited 
(at  least  temporarily),  so  that  the  blood-pressure 
rapidly  falls.'  (3)  Reflex  action  through  the  vaso- 
motor centre,  so  that  the  peripheral  vessels  are 
dilated,  especially  those  of  the  splanchnic  area,  as 
a  result  of  which  the  patient  '  bleeds  into  his  own 
vessels.'  This  also  accounts  for  a  fall  of  blood - 
pressure  more  lasting  in  effects  than  the  vagus-action 
upon  the  heart. 

The  one  striking  phenomenon  that  is  revealed, 
though  not  invariably,  at  post-mortem  examinations 
of  cases  which  have  succumbed  to  shock,  uncom- 
plicated with  excessive  hfemorrhage  from  the  seat 
of  injury,  is  an  enormous  distension  of  the  ab- 
dominal vessels  governed  by  the  splanchnic  nerves. 
Thus  the  abdominal  viscera  are  engorged  with 
blood  destined  for  distribution  over  the  rest  of  the 
system,  and,  as  a  consequence,  the  medulla  and 
spinal  cord  are  reduced  to  a  state  of  feeble 
functional  power,  the  first  effects  of  which  are 
shown  in  the  action  of  the  heart  and  the  parts 
supplied  by  the  vagus.  This  enfeebled  action  of 
the  heart,  and  the  scanty  supply  of  blood  which 
passes  through  its  cavities,  lead  to  a  great  reduction 
of  the  general  vital  activity  and  produce  the  sym- 
ptoms which  have  been  detailed.  It  has  been  shown 
by  experiment   that   by  stimulating    the  central 


end  of  the  divided  depressor  branch  of  the  vagus  in 
the  rabbit,  or  striking  the  abdomen  of  the  frog, 
the  circulation  can  be  profoundly  modified  by 
impulses  that  reach  the  vaso-motor  centre,  and  the 
same  result  is  probably  produced  in  man  by  severe 
blows  upon  the  epigastrium.  Such  procedures,  by 
dilating  the  arterioles,  and  so  lessening  the  peri- 
pheral resistance  to  the  circulation,  cause  a  fall  of 
arterial  blood-pressure  more  lasting  than  the  vagus- 
action  on  the  heart.  Thus  swallowing  and  all 
voluntary  actions  are  impaired,  though  vomiting 
may  herald  a  return  of  blood  to  the  medulla.  The 
temperature  is  lowered  two  or  more  degrees,  though 
it  may  rise  before  death  ;  the  skin  is  moist,  owing 
to  vaso-motor  changes,  and  the  secretion  of  urine  is 
suppressed.  As  defined  by  Mansell  Moullin,  '  shock 
is  an  example  of  reflex  paralysis  in  the  strictest  and 
narrowest  sense  of  the  term,  a  reflex  inhibition, 
probably  in  the  majority  of  cases  general,  affecting 
all  the  functions  of  the  nervous  system,  and  not 
limited  to  the  heart  and  vessels  only.' 

Symptoms. — Whether  it  be  due  to  injury,  to 
emotion,  or  to  exposure  of  nerve-ends  over  a  large 
area  or  other  cause,  the  occurrence  of  shock  is  rapid, 
though  its  advent  may  not  be  immediate,  and  may 
occur  insidiously  after  some  interval.  It  may  vary 
in  degree  from  a  transient  faintness  to  prolonged 
syncope  or  even  death.  In  the  slightest  form  the 
patient  becomes  pale  and  faint,  often  falling  or 
clutching  at  the  nearest  object  to  prevent  himself 
from  doing  so.  The  surface  liecomes  cold  and 
moist,  beads  of  perspiration  break  out  over  the  face 
and  body,  the  hands  are  clammy,  the  pupils  dilated. 
At  the  same  time  the  muscles  of  the  body  are  re- 
laxed, the  eyelids  droop,  the  reflexes  are  slight. 
Consciousness  is  not  absolutely  lost,  and  questions 
are  answered  in  a  slow  and  feeble  manner.  There 
are  '  all  the  evidences  of  general  paresis  of  volition.' 
The  pulse  at  first  is  slow,  weak,  and  often  dicrotic, 
with  a  tendency  to  become  frequent,  irregular,  and 
imperceptible.  The  respirations  are  feeble,  sighing, 
and  shallow.  The  temperature  is  always  low,  often 
falling  as  much  as  two,  three,  or  even  more  degrees. 
The  expression  is  vacant.  These  conditions  are 
more  or  less  marked  according  to  the  severity  of 
the  cause  and  the  temperament  of  the  individual. 
The  situation  of  the  lesion  has  important  bearing 
upon  the  effect  produced,  a  small  wound  of  the  intes- 
tine producing  much  more  severe  consequences 
than  extensive  injury  to  a  limb.  The  same  condi- 
tions govern  the  duration  of  the  symptoms.  These 
may  last  from  a  few  minutes  to  several  hours  before 
reaction  commences.  This  is  often  heralded  by  an 
attack  of  vomiting  due  to  a  hyperxmia  of  the  nervous 
centres  which  follows  the  previous  abstraction  of 
their  blood-supply.  After  this  the  pulse  gradually 
becomes  rhythmic  and  fuller,  pallor  gives  place  to 
a  flushed  colour,  and  the  senses  gradually  recover, 
though  a  feeling  of  weakness  remains,  often  for  a 
considerable  period.  On  the  other  hand,  the  sym- 
ptoms may  increase  in  severity  notwithstanding  all 
treatment,  the  pulse  and  respiration  becoming  more 
feeble  and  imperceptible  until  death  occurs. 

Travers  described  shock  as  occurring  in  two 
forms:  (I)  with  great  prostration,  in  which  the  sym- 
ptoms are  those  just  described  ;  (2)  with  exhaustion 
followed  by  traumatic  delirium.  This  is  sometimes 
termed  erethitic  or  erethistic  shock,  but  is  not  so 
frequently  observed  now  that  the  art  of  anesthesia 
is  better  understood  (p.  63).  It  may,  however, 
occur  as  a  sequel  to  the  former  condition,  especially 
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after  major  operations,  or  in  association  with  pre- 
vious hsemorrhage  ;  or  when  there  is  'great  pain,  as 
in  crushing  injuries  of  important  parts,  or  after 
burns  or  scalds.  It  is  marked  by  great  and  in- 
creasing restlessness  ;  the  consciousness  may  be 
but  little  impaired,  but  questions  are  scarcely 
heeded,  and  traumatic  delirium  is  a  frequent  sequel. 
It  is  probable  that  this  condition  is  due  to  the  in- 
troduction of  a  toxic  element. 

'  Railway  shock  '  is  a  form  of  traumatic  neurosis 
which  may  develop  immediately  or  even  many 
weeks  after  an  accident  to  a  train,  from  which  the 
individual  may  have  experienced  no  manifest  sign  of 
injury  {see  RAILWAY  Injuries).  Headaches  and 
a  feeling  of  lassitude  are  first  complained  of,  and 
these  are  followed  or  accompanied  by  sleeplessness 
and  nervous  irritability.  The  mental  attitude  is 
altered,  the  patient  becomes  despondent,  and  sym- 
ptoms of  melancholia  develop.  Often  there  is 
numbness  and  tingling  in  the  extremities,  and  the 
reflexes  are  increased  as  in  ordinary  neurasthenia. 
Some  cases  may  have  marked  hysterical  features,  or 
symptoms  that  suggest  organic  disease  of  the  brain 
or  spinal  cord.  Bladder  -  troubles  and  signs  of 
sclerosis  of  the  cord  may  be  well  marked.  The 
muscular  powers  of  the  limbs  are  enfeebled,  the 
circulation  becomes  weak,  the  intellect  dull,  and 
the  general  health  deteriorates.  These  conditions 
may  progress  until  the  patient  dies  in  a  condition 
resembling  general  paralysis.  The  anatomical 
changes  are  not  definite.  The  brain  and  spinal  cord 
have  sometimes  exhibited  punctiform  hsemorrhages  ; 
and  arterio-sclerosis  of  the  vessels,  with  scattered 
areas  of  degeneration  in  the  white  substance,  has 
been  observed,  as  well  as  degeneration  of  the  sym- 
pathetic ganglia.  Although  death  may  not  be 
directly  due  to  this  cause,  and  although  a  perfect 
recovery  may  ensue,  yet  a  deterioration  of  health  is 
the  usual  sequel,  or  some  impairment  of  a  special 
sense,  or  the  mental  vigour  and  temper  of  the  indi- 
vidual ma}'  be  changed  for  the  worse. 

Diagnosis. — This  must  depend  to  a  great  extent 
upon  the  nature  of  the  cause  and  the  situation  and 
character  of  the  injury.  Where  no  lesion  has 
occurred  and  where  mental  emotion  is  the  only 
cause  of  the  symptoms  there  is  no  question  of  the 
nature  of  the  condition.  Generally  the  distinction 
between  shock  and  collapse  is  not  distinctly  marked, 
the  one  occurring  preliminary  to  the  other  (see 
Collapse).  In  the  case  of  wounds,  shock  is  fol- 
lowed by  collapse  as  the  result  of  loss  of  blood.  In 
severe  injuries  attended  by  excessive  hemorrhage 
the  collapse  is  mainly  due  to  the  loss  of  blood. 
Thirst,  restlessness,  and  dyspncea  are  then  the  pre- 
dominant symptoms,  together  with  the  rapid  but 
feeble  and  easily  compressible  pulse.  The  mental 
condition  is  little  affected  except  that  it  evinces 
great  irritability  and  excitement,  which  do  not 
quickly  subside.  In  the  case  of  rupture  or  perfora- 
tion of  the  intestine  shock  precedes  collapse,  which 
occurs  as  the  result  of  peritonitis  due  to  the  absorp- 
tion of  toxic  elements. 

Uncomplicated  shock,  except  in  cases  of  very 
severe  injury,  tends  towards  recovery;  collapse,  on 
the  other  hand,  is  much  more  likely  to  be  fatal. 
Shock  differs  from  syncope  in  that  the  prostration 
is  much  more  prolonged,  and  consciousness,  though 
blunted,  is  not  abolished.  In  head-injuries  the 
symptoms  of  concussion  (p.  335)  are  not  necessarily 
accompanied  by  those  of  shock.  The  senses  are 
almost  or  completely  dulled,  but  there  is  not  gene- 


rally the  same  blanching  of  the  surface,  or  the  utter 
prostration  which  is  manifested  in  shock,  nor  is 
there  a  fall  of  the  temperature  to  the  same 
extent.  The  two  conditions  may,  however,  co- 
exist. The  state  of  the  pulse  will  generally  indi- 
cate the  difference,  being  slow,  full,  and  regular  in 
direct  injury  to  the  brain  ;  faint  and  irregular  in 
cases  of  shock.  Where  there  is  internal  hemor- 
rhage it  is  often  impossible  at  first  to  distinguish 
the  conditions,  but  the  advent  of  syncope  and  the 
absence  of  reaction,  together  with  the  nature  and 
situation  of  the  injury,  will  soon  show  the  predomi- 
nant features.  A  faint  condition  with  pallor  often 
precedes  vomiting  in  patients  under  the  influence  of 
an  anesthetic,  and  is  recovered  from  as  soon  as 
vomiting  has  taken  place,  when  the  anesthesia  may 
be  continued. 

Prognosis. — This  depends  mainly  upon  the  na- 
ture and  extent  of  the  injury,  and  upon  the  physical 
and  mental  powers  of  the  individual.  The  longer 
the  condition  of  shock  endures,  and  the  lower  the 
fall  of  temperature,  especially  if  it  sinks  below 
96°  F. ,  the  more  unfavourable  is  the  outlook,  and 
the  prospect  becomes  graver  the  longer  reaction  is 
postponed. 

The  question  of  operation  during  the  continuance 
of  shock  must  be  judged  by  individual  cases.  As  a 
general  rule  it  is  the  practice  of  surgeons  to  wait 
until  signs  of  reaction  have  appeared  ;  but  where  it 
is  evident  that  the  injured  portion  is  maintaining 
the  condition,  or  where  bleeding  is  evidently  pro- 
ceeding, there  is  no  reason  to  delay.  In  such  cases 
an  anesthetic  should  be  given,  and  for  this  purpose 
ether  is  clearly  indicated  (p.  61),  since  by  its  stimu- 
lating effects  upon  the  action  of  the  heart  it  relieves 
the  anemia  of  the  medullary  centres,  and  as  the 
pulse  improves  under  its  influence  the  effects  of 
injury  to  the  nerve-ends  are  greatly  palliated. 

Treatment.  — A  consideration  of  the  causes  and 
conditions  obtaining  in  shock  is  a  sufficient  indica- 
tion as  to  the  lines  of  treatment  to  be  followed.  In 
slight  cases  very  little  is  required  except  to  place 
the  patient  in  a  recumbent  position  and  apply  some 
aromatic  stimulant,  such  as  ammonia,  to  the  nostrils. 
In  more  severe  or  prolonged  conditions  the  patient 
must  be  kept  recumbent,  with  the  head  at  a  lower 
level  than  the  feet.  Warmth  is  the  essential  to 
overcome  the  vaso-motor  paralysis,  and  therefore 
the  temperature  of  the  room  must  be  maintained  at 
between  8o°-90°  F.  Hot-water  bottles  or  hot 
bricks  wrapped  in  flannel  should  be  applied  to  the 
feet  and  sides  of  the  body.  Very  hot  fomentations 
placed  over  the  precordia  and  on  the  nape  of  the 
neck  are  most  effectual  in  stimulating  the  heart's 
action.  Where  possible  the  patient  may  be  placed 
in  a  hot  bath  at  a  temperature  of  104°,  gradually 
rising  to  iiq°  F.  The  pulse  and  respiration  must 
be  carefully  watched,  and  in  desperate  cases  the 
phrenic  nerve  may  be  stimulated  by  the  galvanic 
battery,  the  poles  being  placed  along  its  course  in 
the  neck  and  over  the  epigastrium.  If  swallowing 
is  possible  small  quantities  of  brandy,  or,  at  a  later 
stage,  strong  black  coffee,  should  be  given  ;  but 
where  this  is  not  feasible  subcutaneous  injection  of 
ether  or  of  strychnine  must  be  given  and  repeated 
at  intervals.  Where  there  has  been  excessive 
hemorrhage  injections  of  hot  water  and  brandy  into 
the  rectum,  or  the  transfusion  of  normal  saline 
solution  into  the  veins  of  the  arm,  should  be  re- 
sorted to  without  delay  {see  Saline  Solution,  In- 
fusion of).    Though  not  admissible  in  the  torpid 
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"orm  of  shock,  in  the  state  of  excitement  small 
njections  of  morphine  should  be  given  and  an  ice- 
;oil  applied  to  the  head.  The  temperature  and 
Dulse  must  be  carefully  watched  for  any  indication 
jf  inflammatory  reaction,  and  the  treatment  regu- 
ated  accordingly.  The  greater  the  effect  produced 
:he  greater  must  be  the  care  in  the  subsequent 
:reatmenl  of  the  case.  The  eyes  must  be  protected 
Tom  light,  and  all  excitement  must  be  avoided  for 
nany  days.  Belladonna  to  stimulate  the  heart's 
iction,  or  opium  to  quiet  the  nervous  system,  must 
3e  sparingly  used.  See  also  Heat,  Effects  of 
Severe  or  Extreme,  p.  676. 

John  Hammond  Morgan. 

SHOEMAKER'S  SPASM.— .y^t-  Occupation- 
Diseases  ;  and  Writer's  Cramp. 

SHORTNESS  OF  BREATH.— &y-  Respira- 
ITON,  Disorders  of. 

SHORT-SIGHTEDNESS.— Myopia;  and 
^'ISION,  Disorders  of. 

SIALAGOGUES  [aiaKov,  saliva;  and  ayoi,  I 
iiove). — Synon.  :  Fr.  Sialagogues  ;  Ger.  Speiihcl- 
'reihendc  Mittel. 

Definition.  —  Remedies  which  increase  the 
secretion  of  saliva. 

Enumeration. — The  principal  sialagogues  are 
Dilute  Acids,  Ether,  Ginger,  Rhubarb,  Horse- 
radish, Iodide  of  Potassium  and  other  iodides, 
faborandi,  Mezereon,  Mercury  and  its  salts,  Mus- 
:ard.  Tobacco,  Physostigmine,  Pyrethrum,  and 
Pebbles. 

Action. — There  are  two  essential  factors  in  the 
secretion  of  saliva  :  the  first  is  the  activity  of  the 
secreting  cells  in  the  gland  ;  the  second  is  a  sufli- 
:ient  supply  of  nutritive  material  to  them,  from 
which  they  may  form  a  secretion.  This  nutritive 
material,  though  it  maybe  derived  directly  from  the 
lymph-spaces  around  the  cells,  must  be  ultiniatelv 
supplied  by  the  blood  circulating  through  the 
glands.  Usually,  therefore,  when  the  gland  is  in 
action,  the  supply  of  blood  is  greatly  increased,  the 
arteries  dilating,  and  the  blood  flowing  rapidly 
through  them.  Some  drugs,  such  as  physostigmine, 
will  stimulate  the  secreting  cells,  while  they  con- 
tract the  blood-vessels  ;  under  these  circumstances, 
although  the  secretion  may  begin  actively,  it  soon 
comes  to  a  standstill  from  want  of  material.  The 
secreting  cells  may  be  excited  to  activity  by  sub- 
stances which  stimulate  the  nervous  structures  with- 
in the  gland  itself,  as,  for  example.  Calabar  bean 
(physostigmine)  ;  by  stimuli  proceeding  directly 
from  the  encephalon,  as  seen  in  salivation  occurring 
from  the  mere  idea  of  savoury  food  ;  and  by  stimuli 
applied  to  the  mouth  and  exciting  the  gland  reflexly. 
Nausea  is  almost  always  accompanied  by  salivation, 
and  substances  which  cause  nausea  almost  invariably 
cause  salivation,  the  irritation  of  the  stomach  causing 
reflex  salivary  secretion.  The  stimulus  here  passes 
up  the  afferent  nerves  to  the  medulla,  and  travels 
down  the  efferent  nerve  to  the  gland. 

Sialagogues  are  divided,  according  to  their  mode 
of  action,  into  two  classes — ( i )  topical  or  direct ;  and 
(2)  specific,  remote,  or  indirect  sialagogues.  The 
names  direct  and  indirect  are  complete  misnomers, 
just  as  they  are  in  the  case  of  emetics,  and  they 
ought  to  be  discarded,  inasmuch  as  the  so-called 
'direct'  sialagogues  are  those  which  do  not  act 


directly  on  the  gland,  but  on  the  mouth  ;  and  the 
'indirect'  are  those  which  do  act  upon  the  gland, 
affecting  either  the  nervous  structure  contained 
within  it,  or  the  nerve-centres  directly  connected 
with  it. 

The  topical  sialagogues  are  dilute  acids,  ether, 
ginger,  rhubarb,  horseradish,  mezereon,  mustard, 
pebbles,  pyrethrum,  and  tobacco.  The  remote 
sialagogues  are  iodide  of  potassium  and  other 
iodides,  jaborandi,  mercury  and  its  salts,  physostig- 
mine, and  tobacco. 

Topical  sialagogues  excite  secretion  of  saliva  re- 
flexly, the  afferent  nerves  being  the  lingual  and 
buccal  branches  of  the  fifth,  and  the  glosso-pharyn- 
geal  nerves.  The  afferent  nerves,  through  which 
nauseants  probalily  excite  the  salivary  secretion,  are 
the  vagi. 

Of  remote  sialagogues,  iodide  of  potassium  pro- 
bably acts  upon  the  gland-structures,  but  upon 
which  part  has  not  yet  been  determined.  It  may, 
however,  also  act  reflexly,  by  stimulating  the  sen- 
sory nerves  of  the  mouth,  as  it  is  excreted  in  the 
saliva,  and  the  taste  of  it  is  often  persistent.  Mer- 
cury probably  acts  partly  by  affecting  the  gland - 
structures,  and  partly  by  affecting  the  mouth. 
Jaborandi,  physostigmine,  and  tobacco  appear  to 
affect  the  terminal  branches  of  the  secretory  nerves 
in  the  glands. 

Uses. — Saliva  is  useful  in  keeping  the  mouth 
moist,  and  thus  facilitating  mastication,  deglutition, 
and  the  movements  of  the  tongue  in  speaking.  By 
moistening  the  fauces  it  also  prevents  or  lessens 
thirst.  A  pebble  placed  under  the  tongue,  or  mas- 
ticated, or  an  effervescent  lozenge,  will  keep  up  a 
slight  flow  of  saliva,  and  may  be  useful  for  these 
purposes.  Where  this  is  insufficient,  dilute  acids  are 
employed  [see  Acids).  As  the  flow  of  blood  to  the 
glands  is  greatly  increased  during  secretion,  siala- 
gogues, and  especially  pyrethrum,  have  been  used  as 
derivatives,  to  lessen  inflammation,  congestion,  and 
pain  in  other  parts  of  the  head,  as  in  toothache, 
earache,  and  inflammation  of  the  ear,  nose,  or 
scalp.  Saliva  has  also,  however,  a  digestive  power 
upon  starch,  and  increase  of  the  flow  may  be  ad- 
vantageous in  imperfect  digestion  of  this  substance. 
When  swallowed,  the  saliva  stimulates  the  secretion 
of  gastric  juice,  and  increased  salivary  secretion 
therefore  tends  to  aid  gastric  digestion.  To  attain 
this  object  it  is  best  to  chew  a  piece  of  ginger  or  of 
rhubarb. 

Dryness  of  the  mouth  and  tongue,  especially  on 
awakening  in  the  morning,  often  arises  from  breath- 
ing through  the  mouth  in  consequence  of  nasal 
obstruction.  In  such  cases  treatment  of  nasal  con- 
gestion and  removal  of  obstruction  such  as  adenoids 
are  more  useful  than  sialagogues. 

T.  Lauder  Brunton. 

SIBILANT  RALE  OP  RHONCHUS  :  SIBILUS 

(sibiliis,  whistling). — A  variety  of  dry  rctle  or 
rhonchus,  of  a  whistling  or  high-pitched  musical 
character,  usually  produced  in  the  smaller  divisions 
of  the  bronchi.  See  Physical  Examination  ; 
and  Rhonchus. 

SICILY.  —  A  warm,  moist,  winter  climate. 
Climate  of  base  of  Etna  more  variable  than  of  N. 
coast.  See  Climate,  Treatment  of  Disease  by  ; 
and  Palermo. 

SICK-HEADACHE.- A  popular  synonym  for 
megrim.    See  Megrim. 

S  c 
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SIXTH  NERVE,  DISEASES  OF 


SICKNESS. — A  common  synonym  for  vomiting. 
See  Vomiting. 

SICK-ROOM,  Disinfection  of.— 'See  Public 
Health  ;  and  Disinfection. 

SIGHT,  Disorders  of. — Vision,  Disorders 

of. 

SIGNS  OF  DISEASE.— Physical  Exam- 
ination. 

SILICOSIS.— 5t.-(?  Pneumoconioses. 
SINGERS'  NODES.— &6'  p.  853. 

SINUS  and  FISTULA.  —  Definition.  —  A 
traclc  leading  from  a  surface  into  the  tissues  and 
ending  blindly  is  called  a  sinus.  When  the  track 
passes  from  one  surface  to  another,  or  from  one  part 
of  the  same  surface  under  a  bridge  of  tissue  to 
another  part,  it  is  called  a  fistula. 

Etiology.  — The  chief  conditions  which  give  rise 
to  sinuses  and  fistulse  are  the  following:  (l)  Con- 
genital defects  :  tracks  due  to  these  may  be  present 
at  birth,  or  may  form  in  later  life  ;  (2)  Wounds  ; 
(3)  Abscesses,  which  burst  on  one  or  two  surfaces, 
leaving  a  track  which  does  not  close  ;  (4)  Ulcera- 
tion through  a  natural  septum,  or  through  a  parti- 
tion formed  by  the  adhesion  of  separate  structures, 
as  of  the  intestine  to  the  bladder  ;  (5)  Sloughing 
of  a  portion  of  the  wall  of  a  channel  or  cavity  ; 
(6)  Infiltration  of  the  wall  of  a  hollow  viscus,  or 
of  the  tissues  separating  two  such  viscera,  by  new- 
growth,  with  subsequent  degeneration  and  breaking 
down  of  the  tumour. 

The  natural  tendency  of  any  pathological  channel 
formed  in  the  tissues  is  to  close  up  and  become 
obliterated.  A  variety  of  causes  may,  however, 
prevent  this,  and  so  lead  to  the  formation  of 
a  sinus  or  fistula.  Thus  {a)  imperfect  drainage  of 
a  cavity  may  cause  retention  of  discharge,  which 
may  burst  out  at  intervals  as  the  tension  rises  ; 
(b)  Traumatism,  gangrene  or  ulceration  may  have 
destroyed  so  large  an  amount  of  tissue  that  the 
healing  process  cannot  make  good  the  gap  ; 
((-)  Wlien  union  has  been  long  delayed,  owing  to 
constant  drainage  of  some  secretion  or  excretion 
through  a  track,  epidermis  may  grow  in  from  the 
surface  and  form  a  lining  to  the  tube,  thus  prevent- 
ing the  possibility  of  spontaneous  obliteration  ; 
{d)  A  foreign  body,  a  sequestrum,  or  a  caseous  gland 
may  keep  up  a  discharge  for  an  indefinite  period  ; 
(f)  The  wall  of  the  channel  may  be  formed  of  un- 
healthy tissue — tuberculous  or  cancerous  —and  show 
no  tendency  to  undergo  repair  ;  (/)  Continual 
movement  of  surrounding  muscles  may  disturb  that 
rest  of  the  part  which  is  necessary  for  the  occurrence 
of  healing. 

A  common  variety  of  sinus  is  that  seen  in  con- 
nection with  chronic  disease  of  bone,  due  to  tuber- 
cular or  pyococcal  infection  (acute  necrosis).  Such 
a  sinus  is  practically  a  tubular  ulcer.  It  is  lined  by 
granulation-tissue,  which  is  irritated  by  constant  pas- 
sage of  the  discharge  and  by  the  presence  of  septic 
organisms.  Examples  of  fistulas  are  seen  in  cases  of 
remnants  of  branchial  clefts  in  the  neck  ;  a  '  fistula 
in  ano,'  in  which  a  track  is  found  passing  beneath 
the  mucous  membrane  of  the  anus  and  opening  both 
externally  below  and  into  the  gut  above  ;  and  in 
cases  of  vesico-vaginal  and  recto-vaginal  fistula;, 
caused  by  injuries  inflicted  in  parturition  or  by  the 


involvement  of  the  tissues  separating  the  cavities  in 
masses  of  malignant  growth. 

Diagnosis. — When  a  sinus  or  fistula  opens  on  to 
or  near  the  external  surface  of  the  body,  its  nature 
is  readily  determined  by  the  eye  or  by  the  use  of  a 
probe.  The  opening  may  be  very  minute  and  need 
careful  search.  When  the  orifice  is  out  of  sight,  the 
presence  of  a  fistula  may  be  revealed  by  the  escape 
of  abnormal  material  from  a  cavity,  as  of  urine  from 
the  rectum,  or  of  gas  and  faeces  from  the  urethra. 

Treatment. — Cure  of  a  sinus  or  fistula  may 
often  be  effected  by  laying  it  open  throughout  and 
plugging  the  cavity,  which  then  heals  from  the 
bottom  by  granulation.  A  careful  watch  must  be 
kept  to  prevent  premature  union  of  the  edges.  If 
the  condition  be  chronic,  the  fibrous  wall  of  the 
track  must  be  cut  quite  through  on  its  deep  aspect  ; 
it  is  still  better  to  excise  the  whole  track.  Excision 
must  also  be  practised  in  cases  of  congenital  sinuses 
and  fistulcC  which  are  lined  by  epithelium.  Closure 
of  the,  wound  by  'purse-string'  sutures  sometimes 
brings  about  speedy  union.  Any  foreign  body, 
sequestrum  or  tubercular  focus  must  be  removed. 
Malignant  fistulae  can  rarely  be  dealt  with  ;  excision 
of  the  growth  and  suture  of  both  openings  has  been 
performed.  In  many  cases  of  fistula  complicated 
plastic  operations  are  necessary  to  effect  a  cure. 

Stanley  Boyd. 

SINUSES,  CEREBRAL,    Diseases  of.— See 

Meninges,  Diseases  of. 

SINUSES,  NASAL,  Diseases  of.— See  Nose, 
Diseases  of. 

SIXTH  NERVE,  Diseases  of.— The  sixth 
nerve,  or  abducens  oculi,  confers  motor  power  on 
the  externa!  rectus  muscle  of  the  eyeball,  and  its 
morbid  states  of  excessive  or  defective  function  are 
indicated  by  corresponding  spasm  or  paralysis  of 
that  muscle. 

1.  Spasm  of  the  external  rectus. — This 
condition  is  very  rare,  except  in  myopia,  in  which 
an  effort  at  accommodation  is  needless,  and  the  asso- 
ciated action  of  convergence  is  also  unnecessary. 
Hence  the  muscles  causing  divergence  act  in  rela- 
tive excess.  Permanent  contraction  occurs  when 
there  is  complete  paralysis  of  its  antagonist, 
the  internal  rectus.  Spasm  may  occur  from  irrita- 
tion of  the  nucleus  or  fibres  of  the  sixth  nerve,  as 
in  meningitis  of  the  base.  The  symptoms  are  in- 
clination outwards  of  the  affected  eye,  and  conse- 
quent divergent  strabismus.  The  treatment  is  that 
of  the  cause  on  which  it  depends.  See  Strabis- 
mus. 

2.  Paralysis  of  the  external   rectus. — 

/Etiology. — Among  common  causes  are  tumours, 
and  other  lesions  within  the  pons,  and  various  forms 
of  syphilitic  disease.  The  latter  may  cause  a 
specific  growth  on  the  nerve,  or  damage  it  by  in- 
flammation and  compression  by  the  new  tissue 
which  is  so  abundantly  formed  in  syphilitic  menin- 
gitis. The  nerve  suffers  also  in  other  forms  of 
meningitis  with  great  readiness,  on  account  of  its 
long  course,  which  renders  it  liable  to  be  involved 
in  various  regions  of  the  base,  and  to  be  afi"ected 
more  frequently  than  any  other  cranial  nerve.  Its 
course  over  the  convexity  of  the  pons  involves  a 
liability  to  suffer  from  any  cause,  such  as  a  tumour, 
which  increases  the  pressure  beneath  the  tentorium. 
Hence  tumours  of  the  base  of  every  kind  are  fre- 
quent causes  of  its  paralysis.    It  suffers  also  from 
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disease  in  the  anterior  part  of  the  base,  at  the 
orbital  fissure,  and  within  the  orbit,  when  the 
nerves  to  other  ocular  muscles  are  usually  also  in- 
volved. Isolated  neuritis,  due  to  cold,  is  a  rare 
cause.  It  may  also  be  paralysed  in  tabes,  with  or 
without  other  nerves  to  the  ocular  muscles. 

Symptoms. — Paralysis  of  the  external  rectus 
causes  inability  to  move  the  affected  eye  outwards, 
and  hence  convergent  strabismus,  and  homonymous 
diplopia  when  looking  at  an  object  on  the  affected 
(e.g.  left)  side  of  the  middle  line,  the  images  be- 
coming more  distant  as  the  object  is  moved  to  the 
left  ;  but  parallel,  and  on  the  same  level,  so  long  as 
it  is  on  the  horizontal  plane.  When  looking  also  up 
or  down,  the  second  image  slants,  the  two  being 
nearer  together  at  the  lower  end,  and  the  second 
image  the  lower  of  the  two  when  looking  up.  On 
looking  down,  the  two  images  are  nearer  together 
at  the  top  than  at  the  bottom,  and  the  second  image 
is  on  a  higher  level  than  the  other.  There  is  erro- 
neous projection  of  the  field  of  vision,  so  that  the 
hand  is  moved  beyond  an  object  on  the  side  which 
an  attempt  is  made  to  touch  —  the  muscular  effort 
being  guided  by  the  increased  innervation.  There 
may  be  for  a  tiwie  a  tendency  to  giddiness  when  the 
affected  muscle  is  used. 

Diagnosis. — Paralysis  of  the  sixth  nerve  is  easily 
recognised,  except  when  slight  in  degree.  In  the 
latter  case  it  may  often  be  detected  by  a  careful 
search  for  the  diplopia,  or  by  the  secondary  devia- 
tion of  the  sound  eye  in  the  same  direction  when 
that  eye  is  covered  and  an  object  fixed  by  means  of 
the  weak  muscle.    See  Strabismus. 

Prognosis. — The  prognosis  is  most  favourable 
when  the  paralysis  is  due  to  cold  or  syphilis  ;  least 
favourable  when  due  to  meningitis  or  tumour. 
When  associated  with  ataxy  recovery  is  common, 
but  is  often  followed  by  a  relapse,  which  frequently 
does  not  entirely  pass  away. 

Treatment. — When  the  complaint  is  of  rheu- 
matic origin,  the  treatment  should  consist  of  hot 
fomentations  to  the  temple ;  afterwards  counter- 
irritation  by  blisters ;  and  salicylates,  with  small 
doses  of  mercury  and  tonics  internally.  If  of  syphi- 
litic origin,  iodide  or  mercury  should  of  course  be 
given. 

For  the  palsy  associated  with  tabes  strychnine 
and  arsenic  may  be  employed.  The  use  of  elec- 
tricity in  any  form  or  mode  of  application  is  without 
appreciable  influence.  For  the  palsy  which  is  part 
of  external  ophthalmoplegia,  the  hypodermic  in- 
jection of  strychnine  gives  the  best  results  in  cases 
that  are  not  of  too  long  duration. 

W.    R.  GOWERS. 

S  K I N  -  BO  U  N  D  D I S  E  AS  E.  ~  A  popular  synonym 
for  sclerema  neonatorum.  Sec  .Sclerema  Neo- 
natorum. 

SKIN-GRAFTING.— Skin-grafting  consists  in 
the  transplantation  of  portions  of  skin  of  varying 
size  and  thickness  from  a  healthy  part  of  the  body 
of  the  patient  himself,  or  of  some  other  person  or 
animal,  on  to  a  recently  made  raw  surface  or  a 
granulating  sore. 

Skin-grafting  thus  diflers  from  a  plastic  operation, 
which  involves  the  shifting  of  a  flap  of  skin  and 
subcutaneous  tissue  from  one  part  of  the  body  to 
another,  without  completely  dividing  its  vascular 
connections  with  contiguous  parts. 

Methods. — Several  years  ago  Reverdin  intro- 
duced the  plan,  which  might  more  properly  be 
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called  epidermis-grafting,  of  placing  minute  portions 
of  the  superficial  layers  of  the  skin,  containing, 
however,  the  cells  of  the  rete  Malpighii,  on  a 
healthy  granulating  surface,  to  which  they  adhered 
and  served  as  the  starting-points  for  the  spread 
of  epidermis  over  it.  The  grafts  were  shaved  off 
from  any  healthy  part  of  the  skin  with  a  sharp 
knife,  the  incision  being  barely  deep  enough  to 
draw  blood.  They  were  then  placed,  with  the 
deep  surface  downwards,  on  the  sore,  and  not  very 
far  from  one  another,  as  each  graft  does  not,  as  a 
rule,  grow  readily  to  a  larger  size  than  that  of  a 
sixpenny-piece.  It  is  presumed  that  in  all  opera- 
tions of  skin-grafting  close  attention  will  be  paid 
to  keeping  both  the  graft  and  the  sore  aseptic,  the 
way  of  accomplishing  which  will  be  given  in  a  later 
paragraph.  Neglect  of  this  precaution  exposes  the 
grafts  to  the  irritating  influence  of  putrefaction, 
which  much  endangers  their  vitality. 

More  recently  Thiersch  has  brought  forward  a 
great  improvement  on  this  method.  It  consists  in 
shaving  off  with  a  broad  razor  or  special  knife  a 
strip  of  the  superficial  parts  of  the  skin  (as  in 
Reverdin's  plan,  going  just  deep  enough  to  draw 
l)lood,  but  no  deeper)  one  inch  wide  and  of  any 
required  length,  and  preferably  from  a  part  where 
the  skin  can  be  easily  made  tense  by  grasping  the 
opposite  side  of  a  limb,  such,  for  example,  as  the 
anterior  surface  of  the  thigh  or  the  outer  side  of 
the  arm.  This  strip  is  either  laid  on  the  raw  surface 
entire,  or  is  cut  into  pieces  half  an  inch  or  more 
long,  which  are  to  be  placed  quite  close  together 
over  the  granulating  or  raw  surface.  If  the  former, 
the  superficial  granulations  must  be  previously 
scraped  away,  so  as  to  remove  any  irregularities 
and  leave  behind  only  a  material  which,  though 
highly  vascular,  is  little  prone  to  contract,  because 
it  has  already  contracted  as  much  as  is  possible. 
The  grafts  must  not  be  placed  in  position  until  all 
bleeding  has  stopped,  and  this  result  may  be  en- 
couraged by  exerting  pressure  with  a  sponge  over  a 
piece  of  some  smooth  material,  such  as  oiled-silk 
protective,  placed  upon  the  wound. 

Watson  Cheyne  has  more  recently  still  recom- 
mended that  the  whole  thickness  of  the  skin  should 
be  used  for  the  grafts.  This  has  the  disadvantage 
that  contraction  must  occur  in  the  part  from  which 
the  graft  is  removed,  but  the  advantage  that  it  is 
reduced  to  a  minimum  in  the  part  to  which  the 
graft  is  transplanted.  It  should  certainly  be  adopted 
in  cases  such  as  excisions  of  the  mamma,  where  a 
piece  of  redundant  skin  from  the  axilla  may  be  used 
to  fill  a  gap  between  the  flaps  on  the  front  of  the 
chest.  The  deep  surface  of  the  graft  may  be  pre- 
pared by  chipping  off,  with  a  sharp  pair  of  fine 
scissors  curved  on  the  flat,  any  pieces  of  fascia  or 
fat  remaining  adherent  to  it. 

Precautions. — In  performing  the  operation, 
the  part  from  which  the  graft  is  to  be  taken  must 
be  purified  by  shaving  it  and  washing  it  thoroughly 
with  a  solution  of  carbolic  acid  (i  :  40),  of  cor- 
rosive sublimate  (l  :  1000),  or  probably  the  desired 
result  would  be  obtained  by  using  simply  alcohol 
mixed  with  25  per  cent,  of  water.  If  any  time  is 
to  elapse  between  its  removal  and  its  application  to 
its  new  seat,  it  may  be  kept  in  a  sterilised  saline 
solution  heated  to  the  temperature  of  the  body.  If 
it  is  to  be  placed  on  a  surface  which  is  already  septic, 
this  must  be  prepared  by  the  application  for  a  few 
days  of  a  moist  antiseptic  application  frequently 
changed,  say  boric  lint  soaked  in  a  I  to  2000 
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sublimate  solution  ;  and  it  is  often  well  to  begin  this 
treatment  by  purifying  the  skin  with  I  to  20  car- 
bolic-acid lotion,  and  the  sore  with  a  solution  of 
chloride  of  zinc,  40  grs.  to  I  oz.  A  piece  of  oiled- 
silk  protective  should  be  placed  on  the  grafts  before 
the  antiseptic  dressing,  whatever  it  may  be,  is  ap- 
plied. Care  must  be  taken  to  prevent  the  edges  of 
the  grafts  from  turning  over.  If  the  grafts  be  not 
placed  close  together,  lines  of  granulations  may 
form  between  them,  and  much  interfere  with  the 
presentableness  and  stability  of  the  scar. 

Some  surgeons  have  obtained  the  grafts  from  the 
skin  of  frogs  and  other  animals,  but  we  have  not 
sufficient  knowledge  yet  to  speak  positively  in  re- 
commending this  plan.  The  skin  of  the  prepuce 
has  also  been  used  for  the  purpose.  The  best 
and  safest  source  of  supply  is  undoubtedly  the 
skin  of  the  patient  himself,  for  it  has  happened  that 
boih  tuberculosis  and  syphilis  have  been  transmitted 
when  the  graft  has  been  taken  from  another  person. 

In  plastic  operations  a  flap  of  skin  and  subcu- 
taneous tissue  decidedly  larger  (as  three  to  two) 
than  the  surface  to  be  covered  is  turned  up  from 
some  contiguous  or  distant  part,  but  left  attached 
by  a  sufficiently  wide  base  to  ensure  its  retaining  its 
vitality.  The  flap  is  then  shifted  round  and  secured 
by  sutures  to  the  raw  surface,  which  it  must  accu- 
rately fit.  If  the  part  from  which  it  is  to  be  trans- 
planted be  at  some  distance  from  that  to  which  it  is 
to  be  adapted,  the  part  on  which  the  latter  is 
situated  must  be  firmly  secured  in  position  until  the 
flap  has  formed  its  new  connections,  when  the 
pedicle  is  to  be  divided,  and  the  part  to  which  it 
has  now  become  adherent  is  allowed  to  assume  its 
natural  position.  Rickman  J.  Godlee. 

SKIN,  Tuberculosis  of  the. — It  is  only  of  late 
years  that  the  group  of  cutaneous  tuberculoses  (tuber- 
culodermire)  has  been  constituted  and  consolidated 
from  among  the  affections  included  under  the  terms 
Tubercular  Ulcer,  Lupus,  Scrofulodermia,  (&c. 
Virchow  taught  that  the  skin  was  refractory  to  tuber- 
culisation,  and  possibly  the  more  superficial  layers 
from  reasons  of  anatomical  structure  or  temperature 
are  so  ;  but,  however  that  may  be,  tuberculosis  of 
the  skin  is  of  frequent  occurrence,  and  characterised 
by  a  great  diversity  of  features  dependent  on  the  viru- 
lence and  quantity  of  the  bacillus  and  its  products, 
the  quality  of  the  soil,  the  mode  of  origin,  the  ana- 
tomical characters  of  the  site  involved,  and  the 
complications  supervening.  The  skin  may  be  so 
affected  at  any  age,  but  children  and  adolescents 
are  especially  prone.  Not  infrequently  the  subjects 
present  characteristics  which,  experience  teaches  us, 
mean  a  vulnerability  of  the  tissues  and  a  suscepti- 
bility to  tubercular  infection.  Such  features  are  a 
feeble  peripheral  circulation,  a  quality  of  skin  some- 
times portrayed  in  the  'lymphatic  fades,'  and  a 
liability  to  chronic  catarrhs  of  mucous  memljranes 
and  of  the  skin  with  pus-formation.  Further,  the 
presence  of  a  special  susceptibility  may  be  inferred 
from  the  history  of  tuberculosis  in  the  family  or  the 
antecedents  of  the  patient  ;  or  tuberculosis  may  be 
actually  present  in  some  other  tissue.  Yet  often 
the  subjects  are  apparently  quite  healthy,  and  the 
inoculation  may  be  traceable  to  the  special  risks  of 
their  surroundings. 

The  criteria  by  which  the  tubercular  nature  of  a 
skin-lesion  is  determined  are  :  (i)  the  clinical  fea- 
tures (morphology  and  infective  character)  which 
experience  has  taught  us  ;  (2)  the  characteristic 


pathological  changes  in  the  tissues  ;  (3)  the  presence 
of  the  special  bacilli,  which,  however,  may  be  few 
in  number  or  temporary,  and  thus  difficult  to  find  ; 
(4)  the  transmission  of  the  disease  by  the  serial  in- 
oculation of  morbid  products  into  certain  animals 
when  proper  conditions  are  fulfilled  ;  (5)  the  re- 
action to  Koch's  tuberculin. 

The  orderly  arrangement  of  the  diverse  clinical 
manifestations  which  conform  to  these  criteria  is  not 
easy,  but  for  clearer  exposition  it  will  perhaps  be 
convenient  to  retain  for  the  present  certain  distinctive 
terms,  viz.  :  ( l )  verrticose  tnbeixulosis  of  Riehl  and 
Paltauf,  including  the  so-called  veri-ttca  necrogenica 
(S.  Wilks),  or  post-mortem  wart  ;  (2)  the  primary 
ttiberciilar  ulcer  \  {1)  X\\&  secotidary  granular  tuber- 
cular nicer,  '  tuberculosis  propria  seu  miliaris ' 
(Kaposi)  ;  (4)  Lupus  tuherculosus  vel  L.  vulgaris, 
with  its  diverse  modifications ;  (5)  the  tuber- 
cular gumtna  ;  (6)  the  so-called  Scrofulodermiie ; 
(7)  '  Tuberculides.^ 

Certain  paratuberctilides,  such  as  pigmentary  dis- 
turbances, which  may  occur  in  association  with 
tuberculosis,  will  not  be  further  referred  to  here. 
Lupus  erythematosus  is  also  included  under  cutaneous 
tuberculosis  by  some  authors. 

Lupus  vulgaris.— Lupus  is  a  figurative  term, 
which  was  applied  to  diverse  affections,  and,  although 
Willan's  definition  limited  the  application  of  the 
term,  it  is  only  in  late  years  that  the  tubercular 
nature  of  the  disease  has  been  definitely  established. 
It  is  the  most  common  and  characteristic  reaction 
of  the  skin  to  the  direct  inoculation  of  the  tubercle- 
bacillus,  and  must  be  considered  as  the  type,  but 
both  in  the  skin  and  mucous  membranes  it  differs 
markedly  in  its  symptomatology  from  the  miliary 
tubercular  ulcer  of  the  tongue  and  muco-cutaneous 
orifices.  It  may  arise  at  any  period  of  life,  but  with 
especial  frequency  in  childhood  and  adolescence 
(75  per  cent,  before  the  age  of  twenty),  and  nearly 
twice  as  often  in  girls  as  in  boys. 

As  to  the  origin,  the  primary  patch  may  be  inocu- 
lated from  some  outside  source,  or  may  arise  by  the 
implication  of  the  skin  from  pre-existent  tuberculosis 
of  deeper  structures  in  the  same  subject,  e.g.  from 
glands,  bones,  and  synovial  sheaths.  In  the 
latter  case  it  may  present  the  characteristic  nodules, 
or  the  more  dift'use  form  of  infiltration  to  which  the 
term  Scrofulodermia  is  applied.  This  glandular 
origin  is  very  frequently  seen  over  the  parotid  region, 
or  from  ear  to  ear  beneath  the  jaws.  Lupus  is  said 
to  originate  commonly  by  auto-inoculation  from  the 
discharges  from  the  lungs,  and  not  uncommonly 
from  a  mucous  membrane,  especially  that  of  the  nose. 
Dubreuilh  maintains  that  there  is  a  tubercular 
catarrh  of  the  nose  without  neoplastic  tendency,  and 
if  so,  the  analogy  with  leprosy  is  interesting.  Lastly, 
there  is  a  rare  phenopienon,  generally  occurring  in 
children  after  some  systemic  infection  such  as  measles, 
characterised  by  the  sudden  evolution  of  more  or 
less  numerous  disseminated  small  nodules,  some- 
times of  an  acneiform  type.  All  or  many  may 
gradually  disappear,  but  in  some  cases  a  number 
persist  and  assume  the  recognised  characters  of  lupus. 
Such  eruptions  must  be  studied  in  connection  with 
the  '  tuberculides '  to  be  discussed  later  on.  Baum- 
garten  thought  most  cutaneous  tuberculoses  had  such 
a  blood -origin. 

The  elemetitary  lesion  is  a  nodule  in  the  derma, 
superficial  or  deeper-seated,  imbedded  or  projecting  ; 
varying  in  size  from  a  mere  speck  to  a  pin-head, 
hemp-seed,  or  pea  ;  of  a  notably  soft  consistence,  a 
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reddish-yellow  colour  and  semi-transparent,  recalling 
apple-jelly,  especially  when  the  blood  is  pressed  out 
of  the  tissues  ;  very  indolent,  as  a  rule,  and  with 
slow  evolution ;  and  unaccompanied  by  pain  or 
itching.  It  may  persist,  or  pustulate,  or  ulcerate,  or 
disappear  spontaneously,  leaving  a  cicatrix. 

A  patch  of  lupus  is  formed,  and  spreads  excentri- 
cally,  by  infection  of  the  vicinity  of  the  primary 
nodule,  and  the  evolution  of  '  satellite '  nodules, 
which  become  confluent  with  the  enlarging  older 
lesions.  The  latter  are  often  replaced  by  scars, 
while  the  excentric  spread  is  maintained  around  or 
on  one  side.  Its  infective  power  may  be  little 
marked,  and  often  after  a  certain  spread,  lupus 
may  remain  quiescent  for  years,  without  infecting 
other  tissues.  The  attenuation  of  the  virus  may 
also  be  evidenced  by  the  difficulty  in  finding  bacilli, 
and  by  the  special  conditions  required  for  successful 
inoculation  in  animals.  Usually,  however,  lupus 
pursues  a  very  indolent  spreading  course,  but  some- 
times takes  on  quite  a  rapid  extension  over  large 
tracts.  Infective  power,  however,  may  be  evi- 
denced, not  only  Ijy  the  method  of  spread  in  the 
skin,  but  by  the  involvement  of  the  related  lymphatic 
glands,  and  on  a  limb  of  the  lymphatic  vessels. 
Much  diversity  of  opinion  exists  as  to  the  frequency 
of  a  systemic  infection  ;  for  instance,  the  late 
J.  S.  Bristowe  made  the  remarkable  statement  that 
'  local  skin-tubercle  or  lupus,  instead  of  producing 
general  tuberculosis,  seems  to  prevent  it.'  On  the 
other  hand,  it  is  common  experience  that  a  certain 
proportion  of  lupics  eventually  die  of  visceral  tuber- 
culosis, but  we  must  attach  due  weight  in  this  con- 
nection to  the  hospitalisation,  the  confinement,  the 
wretchedness  brought  about  by  their  disfigurement, 
and  the  poverty  of  many  of  these  sufferers.  As  to 
localisatipn ,  any  region  may  be  attacked,  but  in 
about  80  per  cent,  of  cases  lupus  is  seated  on  the 
face,  and  especially  about  the  nose  and  its  neigh- 
bourhood. It  may  extend  to  the  forehead,  but  is 
of  great  rarity  on  the  scalp.  It  is  not  infrequent 
about  the  parotid  region,  and  especially  in  a  band 
beneath  the  jaw.  The  hands  are  particularly  ex- 
posed. It  is  said  to  be  rare  on  the  external  genitals, 
and  Dubreuilh  says  that  the  EstJiiom'cnc  of  the  vulva 
of  Huguier  is  a  chronic  ulceration  of  different  nature. 
The  mucous  membranes  of  the  mouth  and  nose  are 
frequently  involved,  usually  secondarily  to  the  skin  ; 
also  the  conjunctiva;,  the  pharynx  and  larynx  ;  the 
tongue  rarely.  In  the  mucous  membranes  the  red- 
ness is  accentuated,  the  surface  mammillated  and 
easily  bleeding,  the  infiltration  soft.  Ulceration  is 
frequent  and  leads  to  destruction  of  the  uvula  and 
soft  palate,  and  of  the  cartilages  of  the  nose  with 
mutilation  as  in  syphilis  and  leprosy. 

The  clinical  phases  are  infinitely  diverse,  owing 
to  variations  in  si-ze,  form,  aspect,  and  numlier  of 
the  patches,  and  to  the  predominance  of  certain  re- 
actions, such  as  marked  vascularity,  epithelial 
growth  with  hyperkeratosis  {L.  papillosus,  L.  verru- 
cosus), hypertrophy  of  collagenous  tissue  or  fibro- 
matosis [L.  hypertrophicus,  Z.  sc/eroticus),  or  sero- 
fibrinous exudation  without  loss  of  underlying 
substance  (/,.  crtistosus,  Unna).  Mixed  infections 
cause  suppuration  and  necrosis  {L.  vorax,  [..phage- 
diciiicus). 

In  size  the  patches  may  range  from  that  of 
a  small  coin  upwards,  or  the  lupus  may  advance 
over  an  extensive  tract,  e.g.  up  a  limb  or  from  the 
face  over  the  neck  and  greater  part  of  the  trunk. 
There  may  be  only  one  patch  present  or  others  may 


arise  by  auto-inoculation,  or  by  lymphatic  infection. 
The  number  is  usually  few,  except  in  the  exanthe- 
matic  outbursts  mentioned. 

There  is  an  old  division  into  non-ulcerating  (non- 
exedens)  and  ulcerating  (exedens)  lupus.  Non- 
ulcerating  lupus  forms  red  patches,  yellowish-brown 
when  the  blood  is  pressed  out,  generally  projecting 
so,mewhat,  with  distinct  contours,  always  distinctly 
infiltrated  and  thickened,  with  a  smooth  or  exff)lia- 
ting  surface.  A  typical  indolent  patch  of  this  kind 
is  often  seen  in  the  centre  of  the  cheek.  Usually 
the  older  infiltrations  disappear,  and  atrophic 
scarring  results.  The  primitive  rounded  outline  of 
the  patch  may  be  lost  owing  to  the  extension  only  in 
certain  directions.  On  the  thigh  a  circinate  form  is 
often  preserved,  but  on  the  buttocks  lupus-patches 
become  hypertrophic.  On  the  hands,  and  some- 
times other  parts,  the  lupus-infiltration  is  disguised 
by  the  warty  growth  as  mentioned  under  warty 
tuberculosis. 

On  the  feet  lupus-nodules  are  deeply  imbedded 
beneath  the  thick  corneous  layer  and  present 
difficulties  in  diagnosis.  The  ears  may  be  enor- 
mously increased  in  size  and  shapeless  with  myxo- 
matous degeneration.  Occasionally  soft  exuberant 
red  papillce  become  very  prominent  over  patches  on 
the  face,  and  exudation  takes  place  through  the 
thinned  epithelium  with  crusting. 

Ulcerated  lupus  may  be  heavily  encrusted,  and 
thus  the  primary  infiltration  be  masked.  Granula- 
tions may  sprout  from  the  surface,  and  form  a 
picture  not  to  lie  confounded  with  papillomatous 
lupus. 

(Jidema  with  lymphatic  inflammation  may  occur 
in  the  arm  and  leg  so  as  to  simulate  elephantiasis, 
or  in  the  face. 

Mutilations  of  a  distressing  character  are  brought 
about  by  the  destruction  of  the  cartilages  of  the  ears 
and  nose ;  b)'  ulceration  and  suppuration  of  the 
hands  and  feet  with  loss  of  digits  ;  and  by  the  more 
or  less  contractile  character  of  the  scars  formed 
about  the  eyelids,  nose,  mouth,  and  bends  of  the 
limbs. 

The  Primary  Tubercular  Ulcer  is  pro- 
duced by  the  primary  inoculation  of  tuberculosis 
into  punctures,  breaches  of  surface,  or  other  deeper 
wounds,  in  various  regions  of  the  body.  It  would 
be  more  correct,  however,  to  describe  it  as  a  tuber- 
cular nodule  with  a  strong  tendency  to  pustulation 
and  ulceration,  either  from  the  virulence  of  the 
bacilli,  the  character  of  the  soil,  the  method  of  in- 
oculation, or  the  presence  of  other  organisms.  It 
is  questionable  whether  we  are  justified  in  placing 
these  inoculations  in  a  special  category.  This  phase 
may  commence  as  a  little  red  infiltration,  which 
may  pustulate,  or  ulcerate,  and  crust ;  or  as  a  little 
abscess  ;  or  as  onychia  ;  or  a  wound  may  suppurate 
and  ulcerate.  The  infective  nature  may  be  shown 
by  the  intractability  to  simple  healing  measures,  the 
excentric  spread  of  the  lesion,  and  the  implication 
of  the  related  lymphatic  vessels  and  glands  and  pro- 
duction of  adenitis,  'cold  abscesses,'  and  '  gum- 
mata,'  for  instance  up  the  arm.  Many  striking 
examples  of  such  tubercular  inoculations  have 
been  recorded.  The  fingers  may  be  the  site  of 
attack,  but  inoculation  has  followed  the  wear- 
ing of  infected  earrings  (Unna),  a  cut  on  the 
scalp  from  falling  on  the  sputum-receiver  of  a 
phthisical  mother  (Deneke),  and  so  on.  Various 
series  of  cases  on  record  of  tuberculosis  inoculated 
by  a  tuberculous  operator  in  the  Jewish  rite  of 
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circumcision  and  again  in  tattooing  are  well  known. 
Bacilli  are  often  easily  foimd. 

The  early  recognition  of  the  nature  of  these  lesions 
is  obviously  important,  that  they  may  be  thoroughly 
destroyed  or  removed. 

Verrucose  Tuberculosis  (Riehl  and  Paul- 
tauf)  is  a  manifestation  of  cutaneous  tuberculosis 
also  due  to  exogenous  inoculation,  and  is  moulded 
by  the  influence  of  site,  for  it  occurs  nearly  always 
on  the  dorsal  aspect  of  the  hand  or  fingers,  whence 
it  may  extend  to  the  palms.  It  may  be  seen  on 
occasion  about  the  forearms  and  elsewhere.  The 
peculiar  features  are  due  to  the  masking  of  the 
granuloma  b)'  hypertrophy  and  down-growth  of  the 
epithelium,  and  sclerotic  changes.  There  is  also  a 
marked  tendency  to  the  formation  of  superficial 
miliary  abscesses,  whence  pus  oozes  between  the 
warty  cones,  but  the  lupus-nodules  never  suppurate 
(Unna).  There  may  be  hardly  any  signs  of  con- 
gestion, but  generally  the  extending  painless  warty 
patch  has  a  violet-red  border,  and  may  cicatrise 
in  the  central  parts.  Sometimes  the  patch  is  indo- 
lent, and  may  remain  stationary  for  years,  while  at 
other  times  the  excentric  spread  is  comparatively 
rapid,  and  occasionally  the  infective  nature  is  further 
evidenced  by  the  implication  of  a  chain  of  lymphatic 
vessels  and  glands  up  the  limb,  and  possibly  of  the 
viscera.  The  bacilli  present  are  very  variable  in 
number.  Beclere  says  this  warty  tuberculosis  may 
be  secondary  to  phthisis.  Lupus  in  similar  situa- 
tions tends  to  assume  a  similar  morphology,  and  it 
is  difficult  to  draw  a  very  sharp  line  of  distinction 
between  the  two  phases. 

Verruca  Necrogenica  (Wilks),  Anatomi- 
cal Tubercle,  or  Post-mortem  Wart,  is  a 
similar  persistent  thickened  keratotic  or  warty  con- 
dition of  the  hands,  especially  of  the  finger-points. 
It  is  often  due  to  tubercular  inoculation,  but  pro- 
bably a  similar  condition  is  excited  by  contact  with 
the  morbid  fluids  of  diseased  bodies.  It  may  begin 
without  breach  of  surface  as  a  keratotic  or  warty 
thickening,  or  in  a  wound,  or  as  a  pustule. 

The  Secondary  Granular  Tubercular 
Ulcer;  Tuberculosis  propria  seu  miliaris 
(Kaposi). — This  is  very  similar  to  that  met  with  on 
the  tongue,  and  is  found  in  the  neighbourhood  of 
the  lips  or  anus,  where  it  is  secondary  to  pulmonary 
or  intestinal  tuberculosis.  Kaposi  says  that,  though 
rare,  it  is  commoner  than  generally  supposed.  In  this 
country  it  is  certainly  rare.  The  ulcer  is  peculiarly 
painful,  irregular  in  outline,  with  ragged  undermined 
liorders  and  a  reddish-grey  uneven  floor,  studded 
with  yellow  miliary  granulations  (tubercles),  which 
may  be  seen  in  the  borders  and  beyond,  and  which  by 
their  degeneration  and  softening  cause  the  formation 
and  spread  of  the  ulcer.  There  is  little  tendency 
to  spontaneous  cicatrisation.  This  ulcer  is  very  rare 
in  childhood,  but  has  been  recorded  in  the  anal 
region.  Bacilli  can  be  readily  detected  in  the 
secretion  or  in  scrapings.  The  attentive  and  alert 
observer  can  hardly  confound  this  ulcer  with  a 
syphilide. 

Tubercular  Gumma. — This  term  is  applied 
to  certain  circumscribed  tuberculous  masses  which 
originate  in  the  hypoderm,  and  somewhat  resemble 
syphilitic  gummata.  Two  phases  are  met  with. 
The  first  is  the  multiple  and  bilateral  cutaneous 
cold  abscess,  the  scrofulo-tuberculous  gumma  of 
Besnier,  so  commonly  seen  in  early  childhood  and 
frequently  associated  with  other  signs  of  tuberculosis, 
as  dactylitis,  glandular  trouble,  6cc.    The  nodules 


are  mostly  seen  about  the  limbs  and  commence  in 
the  hypoderm  as  a  rounded,  indolent,  firm  infil- 
tration. As  they  increase  from  the  size  of  a  pea 
or  nut,  the  overlying  skin  becomes  violet,  and 
then  involved  more  intimately  in  the  process. 
The  softening  mass  may  discharge  its  contents 
through  a  little  hole,  or  sometimes  breaks  down 
to  form  an  ulcer.  These  '  gummata '  are  of  endo- 
genous origin.  The  second  form  is  seen  in  the 
adult.  They  sometimes  assume  a  chain-formation 
up  a  limb  from  lymphatic  infection,  but  on  rare 
occasions  occur  in  a  disseminated  phase. 

Scrofu lodermia  we  may  pass  over  with  an  ex- 
planation. The  term  formerly  denominated  all  the 
supposed  phases  of  the  so-called  scrofulous  diathesis 
implicating  the  skin,  and  so  had  a  very  extended 
use,  varying  with  different  authors.  In  the  pre- 
sent day  the  term  is  for  the  most  part  applied  to  the 
so-called  gummatous  form  and  to  secondary  tuber- 
culoses of  the  skin  arising  from  disease  of  deeper 
structures,  as  glands,  bones,  &c.  The  latter  lesions 
usually  present  a  violaceous  diffuse  infiltration  and 
they  ulcerate. 

Tuberculides.  — Of  late  years  particular  atten- 
tion has  been  drawn  to  certain  regional,  or  more  or 
less  generalised,  eruptions  of  multiple  lesions,  pro- 
bably of  endogenous  origin,  described  under  a  great 
variety  of  names,  and  ranging  from  the  grouped 
micro-papular  Lichen  scroftdosoruju  through  some 
acneiform  and  nodular  eruptions,  to  the  more  mas- 
sive gumma-like  Erythema  indtiratum  (Bazin). 
These  eruptions  may  occur  in  various  combinations. 
The  representatives  of  the  beginning  and  end  of 
this  series  have  been  described  separately  elsewhere. 
The  acneiform  and  nodular  tuberculides  vary  in 
size  from  a  linseed  to  a  pea  or  larger,  and  implicate 
the  derma  superficially  or  more  deeply.  They 
often  form  about  a  folUcle,  and  hence  have  been 
described  as  folliculites,  hydradenites,  acnites,  foUi- 
clis,  &c.  The  lesions  are  apt  to  be  capped  by  a 
little  pustular  head  ;  they  pursue  an  indolent  course 
and  may  undergo  some  necrosis,  in  any  case  tend- 
ing to  leave  pits.  These  so-called  tuberculides  may 
evolve  in  one  crop,  or  in  several  over  a  course  of 
years.  The  generalised  eruptions  have  a  striking 
analogy  with  various  acneiform  syphilides,  and 
among  the  regional  forms  may  be  specially  men- 
tioned an  acneiform  eruption  of  the  face,  simu- 
lating acne  necrotica,  and  affecting  the  backs  of  the 
hands,  which  may  possibly  be  confounded  with 
chilblains  in  subjects  with  a  bad  circulation. 

There  can  be  no  question  about  the  intimate 
association  of  these  eruptions  with  tuberculosis,  and 
their  occurrence  in  subjects  either  infected  with  the 
bacillus  of  Koch  or  legitimately  suspected  of  so 
being.  However,  in  some  cases  the  subjects  appear 
healthy.  Researches  for  the  bacilli  and  inoculation- 
experiments  generally  prove  futile.  In  some  cases 
a  characteristic  tubercular  structure  is  disclosed, 
in  other  cases  not,  but  the  two  conditions  may  be 
associated.  In  view  of  the  insufficient  proof  of  the 
tubercular  nature  of  these  eruptions,  the  hypotheses 
have  been  advanced  (i)  that  the  lesions  may  be 
due  to  a  secondary  infection  on  a  tuberculous  soil  ; 

(2)  that  they  are  excited  by  tubercular  toxins  ; 

(3)  that  they  originate  from  emboli  of  bacilli  which 
are  attenuated  and  come  by  way  of  the  blood-current 
and  rapidly  succumb.  This  last  theory  seems  to 
explain  most  of  the  facts  observed. 

Pathological  Anatomy.  — Lupus  is  usually 
described   as   composed   of  a  granulation-tissue, 
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divided  into  lobes  here  and  there -by  fibrous  bands, 
and  formed  of  lymphoid  cells  lodged  in  the  meshes 
of  a  fine  reticulum.  In  this  tissue  are  disseminated 
groups  of  giant-cells,  surrounded  by  a  zone  of  fusi- 
form epithelioid  cells.  There  is,  however,  little 
tendency  to  caseation,  though  a  molecular  necrosis 
may  occur,  ending  in  ulceration.  Bacilli  may  he 
found,  but  are  often  very  few  and  far  between, 
and  demand  sometimes  prolonged  search  in  many 
sections  or  in  portions  crushed  between  slides. 
Unna  points  out  that  'areas,'  similar  to  the 
'tubercles'  of  other  organs,  are  not  always  well 
characterised  in  lupus,  though  recognisable  in  every 
■case  of  nodular  lupus.  He  draws  a  distinction 
between  the  circumscribed  nodular  forms  tending 
to  be  encapsuled  by  a  firm  membrane  of  compressed 
healthy  tissue  without  increase  of  peripheral  vascu- 
larity, and  the  diffuse  forms  with  more  vascular 
surroundings,  and  therefore  greater  tendency  to 
stream  radially  in  all  directions  in  the  lymph - 
spaces  and  to  form  crusts  by  sero-fibrinous  exuda- 
tion. The  elementary  isolated  nodules,  according 
to  Unna,  often,  but  not  necessarily,  arise  from  the 
adventitia  of  a  blood-vessel,  and  consist  of  a  rounded 
compact  collection  of  large,  almost  cubical,  cells, 
with  unusually  large  and  very  granular  cell-bodies, 
and  one,  rarely  two,  large  vesicular  nuclei.  These 
cells  are  derived  mainly  from  the  perithelium 
of  the  blood-vessels,  but  also  from  simple  connec- 
tive tissue-cells,  and  he  calls  them  plasma-cells  and 
the  whole  tissue  a  plasmoma.  The  elastic  tissue 
disappears  and  the  collagenous  almost  completely, 
leaving  a  fine  reticulum.  Secondly,  as  the 
nodules  increase  in  size,  a  remarkable  and  charac- 
teristic degeneration  occurs  in  groups  of  cells  which 
undergo  a  '  homogeneous  swelling  '  ;  and  around 
these  groups  the  cells  with  well-staining  protoplasm 
and  nuclei  are  compressed  and  arranged  in  rings  or 
semilunar  form.  Thirdly,  giant-cells  are  formed, 
corresponding  to  a  homogenised  group  of  cells  with 
their  ring-formed  compressed  surroundings.  Cir- 
cumscribed lupus  may  thus  remain  for  years  enclo- 
sing reposing  bacilli,  '  latent,  but  not  dead.'  The 
central  homogenised  parts  have  been  regarded  as 
the  'tubercle,'  and  the  cellular  surrounding  as  a 
reactive  leucocytic  wall,  but  Unna  looks  on  the 
whole  as  a  plasmoma  with  peripheral  matrix  and 
central  degenerated  part. 

The  diffuse  plasmoma  has  from  the  commence- 
ment a  non-distinctive  retiform  aspect,  with  thicker 
strands  following  the  vessels,  the  follicles  and  glands, 
while  the  finer  ones  surround  the  collagenous 
bundles.  Later  on  more  and  more  collagenous  and 
elastic  bundles  are  liquefied  in  the  centre  of  the 
area,  and  the  capillaries  are  converted  into  plas- 
moma-tissue.  Diffuse  lupus  consists  mainly  of  un- 
altered tubercular  plasmoma,  which  does  not  always 
go  on  through  homogeneous  swelling  to  giant-cell 
formation.  Nevertheless,  these  changes  may  be 
slowly  brought  about.  Between  these  two  types 
all  degrees  and  admixtures  may  be  met  with.  The 
lupus-process,  especially  in  the  diffuse  forms,  is 
almost  always  accompanied  by  sero-fibrinous  in- 
flammation, which  the  bacilli  are  capable  of  exciting. 
The  papillary  layer  and  the  granular  layer  of  the  epi- 
dermis may  disappear  and  the  remaining  cells  may 
exfoliate.  Secondary  hyperplastic  processes,  how- 
ever, may  occur  in  the  epithelial  structures  (warty 
iupus),  and  in  the  collagenous  tissue  (hypertrophic 
and  sclerotic  lupus).  The  tubercular  iiiiliary  ulcer 
presents  the  mihary  nodules  seen  in  internal  organs, 


with  the  typical  caseation,  breaking  down,  and 
formation  of  ulcers. 

Diagnosis. — It  is  important  to  appreciate  the 
significance  of  the  characteristic  soft,  yellowish-red,- 
imbedded  nodule,  though  the  appearance  may  be 
simulated  by  other  nodules  covered  with  tense  epi- 
thelium. Nodules  may  often  be  detected  as  satel- 
lites on  the  border  of  a  patch,  or  recurring  in  scars. 
Lupus,  however,  is  not  always  nodular,  but  often 
diffuse.  Typical  cases  of  ll.  erythematosus  and 
vulgaris  are  easily  distinguished,  but  occasionally  a 
more  than  usually  infiltrated  patch  of  L.  erythema- 
tosus or  a  congested  area  of  L.  vulgaris  may  render 
the  diagnosis  exceedingly  diflicult.  Exfoliating 
dry  patches,  especially  in  rare  cases  where  the 
patches  are  multiple  and  bilateral,  may  simulate 
psoriasis,  but  the  infiltration  will  generally  attract 
attention.  Both  nodules  and  diffuse  areas  may  be 
masked  by  crusting,  by  ulceration,  by  the  thick 
corneous  coating  of  the  soles,  and  Ijy  verrucose 
growth.  Diffuse  infiltrations  have  to  be  distin- 
guished from  chronic  glanders,  actinomycosis,  sar- 
coma, leprosy,  and  especially  blastomycetic  affec- 
tions. Tertiary  syphilides  present  the  most  frequent 
difficulty,  but  have  a  firmer  infiltration,  pursue  a 
less  indolent  course,  and  do  not  recur  in  scars.  The 
age  of  onset  is  of  great  assistance.  Serpiginous 
rodent  cancer  with  its  firm  polished  cartilaginous 
border  or  nodules  should  not  present  any  difficulty. 

Treatment. — Local  treatment  is  always  called 
for,  and  general  measures  sometimes.  If  the  patient 
manifests  signs  of  a  feeble  constitution,  or  impaired 
nutrition,  or  actual  tuberculosis  elsewhere,  all 
possible  steps  should  be  taken  to  build  up  the 
strength  by  the  administration  of  cod-liver  oil,  iron, 
and  other  medicaments,  and  by  placing  the  patient 
in  a  position  to  benefit  by  good  food  and  air. 

Resolvent  effects  have  on  rare  occasions  been 
claimed  for  the  iodides,  but  the  most  striking  results 
are  obtained  from  the  judicious  hypodermic  injection 
of  Koch's  tuberculins,  especially  the  one  first  dis- 
covered. Tuberculin  is  certainly  of  very  great  use 
in  certain  cases,  and  it  is  to  be  regretted  that, 
because  the  remedv  did  not  fulfil  all  expectations, 
the  preparation  has  been  so  summarily  discarded. 

Local  treat ineiit. — The  choice  must  depend  on 
the  form  of  the  tuberculodermia,  the  extent  of  the 
tissue  involved,  the  locality  implicated,  and  the  age, 
sex,  and  position  of  the  patient.  Combinations  of 
methods  are  often  desirable.  It  is  very  rarely  that 
the  tubercular  infiltration  can  be  removed  by 
simple  resolvent  or  parasiticide  measures,  such  as 
the  application  of  iodine  or  perchloride  of  mercury, 
and  resort  until  quite  recently  was  made  to  the 
destruction  of  the  diseased  tissues  by  such  methods 
as  caustics  or  burning,  or  their  removal  by  scraping 
or  scarification  or  excision.  Now  these  methods 
will  be  in  great  measure  supplanted  by  the  Finsen- 
Light  method  or  its  modifications  and  the  Rontgen- 
Ray  method. 

Of  caustics  in  vogue  we  may  mention  arsenical 
paste  which  is  said  to  be  elective,  and  others  such  as 
caustic  potash  and  acid  nitrate  of  mercury  which 
indifferently  destroy  all  tissues.  For  ulcerated  sur- 
faces repeated  applications  of  pure  lactic  acid  are 
effective  ;  also  a  ten-per-cent.  pyrogallic-acid  oint- 
ment applied  for  two  or  three  days  and  repeated  ; 
and  a  succession  of  Unna's  strong  salicylic-acid  and 
creosote  plasters  are  convenient  and  often  useful. 
Recurrent  nodules  are  easily  broken  up  and  bored 
out  by  toughened  pencils  of  silver  nitrate,  zinc 
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chloride,  or  by  a  wooden  match  moistened  with 
chloride-of-zinc  cream,  or  by  the  Dental  Burr  or 
Paquelin's  Cautery.  Hollander's  method  of  caute- 
rising by  directing  a  stream  of  hot  air  on  the  lupus 
is  said  to  be  successful.  The  objection  to  caustics 
as  to  burning  is  the  pain  and  the  difficulty  in  regu- 
lating the  amount  of  destruction.  They  either  do 
too  little  and  necessitate  repeated  operations,  or 
too  much  and  cause  unnecessary  disfigurement. 
For  we  must  remember  that  the  problem  set  is  to 
eradicate  the  lupus  with  the  least  possible  disfigure- 
ment, especially  when  the  face  is  involved.  Con- 
sequently even  the  character  of  the  scar  is  of  great 
importance. 

Surgical  treatment  has  been  largely  in  vogue  in 
late  years.  Free  excision  possesses  such  manifest 
advantages  that  it  must  continue  to  be  largely  prac- 
tised. The  wound  can  often  be  closed  so  as  to 
leave  only  a  linear  scar,  and  even  when  skin-graft- 
ing is  necessary  the  degree  of  disfigurement  com- 
pares most  favourably  with  that  left  by  many  other 
methods.  Large  areas  can  be  thus  dealt  with. 
The  scraping  away  of  the  friable  diseased  tissue  by 
curettes  and  sharp  spoons,  even  when  followed  by 
mild  caustic  applications  as  chloride  of  zinc  cream, 
is  on  the  whole  disappointing.  It  generally 
necessitates  repetitions  and  the  keeping  of  the 
case  under  prolonged  observation  so  that  recur- 
rent nodules  can  be  detected  and  destroyed. 
Recurrences  occur  because  the  scraping  only 
removes  the  massed  friable  tissue  and  not  the 
diseased  strands  which  wander  away  in  the  resistent 
tissues. 

Scarification  was  formerly  much  used  and  often 
gave  very  beautiful  results.  The  objection  is  the 
necessity  of  repeated,  often  a  great  many,  weekly 
operations.  A  special  instrument  fitted  with  closely 
arranged  parallel  knives  is  drawn  across  the  diseased 
skin  to  the  required  depth,  and  then  again  at  right 
angles.  When  the  surface  has  healed,  the  operation 
is  repeated,  and  so  on.  Besnier,  who  thinks 
seriously  of  the  danger  of  systemic  infection  from 
bloody  operations,  has  devised  a  system  of  Igni- 
juncture.  He  has  arranged  a  number  of  small 
instruments  in  the  form  of  points  and  blades,  which 
may  be  carried  to  any  desired  temperature  by  regu- 
lating a  battery.  Dull  heat  is  employed.  He 
punctures  with  the  electro-caustic  needle  or  sca- 
rifiers, or  with  the  galvano-caustic  knife,  and 
repeats  the  operation  every  eight  days  or  so.  Local 
anassthesia  is  not  necessary,  but  the  proceeding  is 
painful. 

Most  of  these  proceedings  are  likely  to  be  sup- 
planted by  the  Light-Method  devised  by  Finsen 
and  by  the  use  of  Rontgen  Rays.  Finsen  employs 
the  concentrated  actinic  rays  of  light  from  the  sun 
or  generated  by  electricity  by  means  of  an  elaborate 
and  very  expensive  apparatus,  which  can  only  be 
available  in  certain  institutions.  The  treatment  is 
also  a  prolonged  one,  and  not  well  suited  to  certain 
regions,  as  mucous  membranes.  The  results  un- 
questionably are  very  beautiful.  It  is  very  satis- 
factory to  find  that  modifications  of  this  apparatus 
are  making  their  appearance  at  a  cost  which  will 
enable  them  to  be  widely  distributed,  and  of  a  size 
manageable  in  a  consulting-room.  The  careful  and 
expert  application  of  the  less  expensive  Rontgen 
Rays  produces  highly  satisfactory  results  in  certain 
cases  and  is  likely  to  be  effective  for  lupus  of 
mucous  membranes. 

T.  COLCOTT  Fox. 


SKODAIC  RESONANCE.— A  peculiar  high- 
pitched  resonance,  found  chiefly  at  the  sterno- 
clavicular region  of  the  chest,  in  some  cases  of 
pleural  effusion  and  certain  other  conditions.  The 
importance  of  this  physical  sign  was  first  pointed 
out  by  Skoda  of  Vienna.  See  Physical  Examina- 
tion ;  and  Pleura,  Diseases  of. 

SKOLIOSIS  ((TKoAids,  crooked). — A  synonym 
for  lateral  curvature  of  the  spine.  See  Spine, 
Diseases  and  Curvatures  of. 

SKULL,  Diseases  and  Deformities  of. — 
Synon.  :  Fr.  Maladies  dii  Crdne ;  Ger.  Krank- 
heiten  des  Schddels. — The  principal  diseases  and 
deformities  of  the  skull  will  be  discussed  in  the 
following  order  :  (i)  Changes  of  shape  ;  (2)  Varia- 
tions in  size ;  (3)  Meningocele  and  Encephalo- 
cele ;  (4)  Cephalhcematoma ;  (5)  Inflammation; 
(6)  Rickets  ;  (7)  Craniotabes  ;  (8)  Syphilis ; 
(9)  Tumours;  and  (lo)  Other  diseases  of  the  skull 
which  form  parts  of  general  morbid  conditions. 

I.  Changes  of  Shape.  — The  shape  of  the 
skull  not  only  varies  much  among  the  different 
races  of  mankind,  but  in  each  race  variations  are  to 
be  found,  sometimes  depending  upon,  sometimes 
independent  of,  disease  in  the  individual.  A  glance 
at  any  extensive  collection  of  crania  is  sufficient  to 
indicate  how  much  longer  some  skulls  are  than 
others,  in  proportion  to  their  width  ;  how  in  some 
the  vertical  diameter  is  proportionately  great,  in 
others  small  ;  how  some  have  wide  cheekbones, 
some  depressed  noses,  and  others  projecting  jaws. 

The  skull  is  seldom  perfectly  symmetrical ;  the 
asymmetry  being  usually  more  marked  behind  than 
in  front.  This  is  shown  not  only  b)'  a  coarse 
examination  of  the  exterior,  but  by  referring  to  the 
differences  between  the  sulci  and  foramina  on  the 
two  sides,  which  are  so  commonly  met  with.  A 
familiar  illustration  is  afforded  by  the  fact  that  the 
nose  is  rarely,  if  ever,  exactly  in  the  mid-line  of 
the  body  ;  but  much  more  striking  deviations  frorri 
perfect  symmetry  may  occur,  as,  for  instance,  in  a 
case  reported  by  Pearce  Gould,  in  which  one  half 
of  the  cerebellum  was  absent,  and  there  was  a 
corresponding  deficiency  of  the  cerebellar  fossa  on 
the  occipital  bone.  Many  savage  races  produce 
abnormalities  of  the  shape  of  the  skull,  by  the 
application  of  external  pressure  during  early  in- 
fancy ;  and  a  similar  result  has  been  supposed  to  be 
consequent  on  the  method  of  wrapping  up  the 
heads  of  children  that  is  adopted  in  some  parts  of 
France.  A  marked  asymmetry  of  the  skull  accom- 
panies '  hemiatrophy  of  the  face '  {see  Facial 
Atrophy).  There  are  also  recorded  cases  of 
enlargement  of  the  bones  of  the  face  and  skull.  A 
remarkable  instance  of  this  disease,  or  rather  of  the 
development  of  enormous  hyperostoses,  is  recorded 
by  Hutchinson.  Here  the  hyperostoses  appeared 
closely  confined  to  parts  which  were  supplied  by 
branches  of  the  fifth  nerve.  Some  of  these  hyper- 
trophic cases  are,  no  doubt,  examples  of  exostosis, 
others  of  inflammatory  enlargement.  An  uniformly 
thickened  skull,  depending  presumably,  though  not 
certainly,  on  the  latter  cause,  may  be  either  porous 
like  cancellous  bone,  or  dense  and  heavy  like 
ivory.  There  are  in  the  museum  of  the  College 
of  Surgeons  examples  of  both  varieties,  each  of 
which  measures  in  many  parts  no  less  than  ^  in.  in 
thickness  ;  in  the  porous  variety  the  sutures  are 
usually  more  or   less   completely  ossified.  The 
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inter  has  seen  a  case  in  which,  without  apparent 
ause,  the  growth  of  one  half  of  the  lower  jaw  ap- 
eared  to  be  arrested  about  the  age  of  puberty, 
,'hich  gave  a  peculiar  inequality  to  the  face.  Great 
eformity  of  the  skull  may  result  from  the  con- 
l  rained  position  in  which  the  head  is  held  by 
atients  suffering  from  torticollis. 

2.  Variations  in  Size. —  The  size  of  the  skull 
;  also  subject  to  considerable  variations  in  different 
ices.  It  is  somewhat  larger,  on  the  average,  in 
len  than  in  women.  Among  individuals  also  there 
re  very  great  differences.  Great  intellects  have 
ametimes  been  associated  with  large  crania,  but 
ftener  there  has  been  no  such  relationship,  and  not 
ifrequently  the  opposite  has  been  the  case.  Far 
reater,  however,  are  the  modifications  of  size 
'hich  depend  upon  pathological  conditions  and 
efects  of  development.  Some  of  these  are  briefly 
3  follows  : — 

{a)  Microcephalic  idiots. — Among  this  class  ot 
liots,  which  must  be  made  to  include  the  cretins, 
le  skull  is  remarkably  deficient  in  size.  Micro- 
jphalic  skulls  may  be  caused  by  a  too  early  union 
f  the  sutures,  in  which  case  the  want  of  develop- 
lent  of  the  brain  may  be  looked  upon  as  a  result  of 
lis  synostosis  ;  or  there  may  be  a  normal  condition 
f  the  sutures  as  regards  union,  but  both  the  brain 
:id  the  skull  may  remain  undeveloped.  The  low 
)rehead  and  animal  face  which  are  characteristic  of 
lis  condition  give  a  strangely  repulsive  appearance 
)  the  child.  The  degree  of  idiocy  depends  upon 
le  size  and  structure  of  the  brain,  and  the  develop- 
lent  of  the  convolutions.  Sec  CRETINISM  ;  and 
niocY. 

{b)  Auencephalic  monsters. — This  class  exhibits 

more  or  less  complete  deficiency  in  the  develop- 
tent  of  the  cranial  bones,  as  well  as  of  the  brain. 
ee  Monstrosities  and  Malkor.mations. 

(()  Hydrocephalic  infants. — The  skulls  of  these 
ifants  are  of  a  size  proportionate  to  the  amount  of 
uid  which  is  present,  and  they  may  thus  sometimes 
■■ach  enormous  dimensions.  The  forehead  reaches 
ir  over  the  face,  so  that  the  plane  of  the  upper 
'all  of  the  orbit  is  continuous  with  tliat  of  the  per- 
endicular  part  of  the  frontal  bone.  The  bones 
ecome  excessively  thin,  and  are  often  in  part  re- 
laced  by  membrane.  The  sutures  gape,  and  the 
iiitanelles  remain  open  far  beyond  the  normal 
me  of  closure,  occasionally  indeed  beyond  the 

riod  of  infancy.  See  Hydrocephalus,  Chronic. 

3.  Meningocele  and  Encephalocele.  — 
losely  related  also  to  lijdrocephalus  are  the  cases 
f  meningocele  and  encephalocele.  It  may  briefly 
e  stated  here  that  the)'  involve  the  existence  of  a 
eficiency  at  some  point  of  the  skull,  through 
'hich  the  membranes  of  the  brain,  containing 
ither  cerebro-spinal  fluid  only,  or  some  part  of  the 
rain  itself,  may  protrude.  The  most  frequent  seat 
f  this  disease  is  the  occipital  bone,  and  the  next  in 
.equency  the  nasal  part  of  the  frontal  bone,  but 
imiours  of  this  nature  have  been  met  with  in  other 
ituations.  It  is  of  the  highest  importance  to  dia- 
nose  these  two  kinds  of  tumour  from  those  de- 
eloped  in  the  bones  of  the  skull  or  outside  them  ; 
listakes  in  diagnosis  have  not  infrequently  led  to 
lost  disastrous  results,  as,  for  example,  when  a 
leningocele  has  simulated  a  polypus  of  the  nose, 
nd  its  removal  has  been  undertaken.  If  patients 
I'ho  have  suffered  from  meningocele  or  encephalo- 
ele  recover — a  most  rare  occurrence — a  small  hole 
nay  remain  in  the   bone  which    presented  the 


deficiency,  or  the  opening  ma}'  be  completely 
obliterated. 

4.  Cephailiaematoma. — See  p.  267. 

The  term  '  cephalhajmatoma  '  might  equally 
well  be  applied  to  collections  of  blood  between  the 
dura  mater  and  the  skull.  Such  effusions  are 
probably  always  traumatic,  and  result  from  the 
rupture  of  a  meningeal  artery  or  vein.  If  serious 
results  do  not  immediately  follow  from  pressure  on 
the  brain,  considerable  thickening  of  the  dura 
mater  may  be  set  up,  accompanied  liythe  symptoms 
resulting  from  pachymeningitis.  See  Meninges, 
Cerebral,  Inflammation  of,  Simple  Traumatic. 

5.  Inflammatory  Diseases. 

(<;)  lujlaiiitiiation  of  the  diploe  and  its  veins. — 
In  cases  of  injury  to  the  skull,  whether  of  the 
nature  of  fracture  or  of  simple  exposure  in  a  scalp- 
wound,  inflammation  of  the  diploic  veins  is  not  un- 
common, if  the  wound  be  allowed  to  become 
septic.  In  a  bone  so  affected,  if  the  outer  table  be 
removed,  the  whole  diploe  and  its  veins  are  found 
to  be  filled  with  pus,  or,  on  applying  a  trephine, 
the  pus  may  be  seen  to  exude  from  the  divided 
veins.  The  dura  mater,  under  such  circumstances, 
may  be  inflamed,  or  pus  may  collect  between  it 
and  the  bone.  Pyaemia,  with  its  characteristic  con- 
comitant symptoms,  is  the  frequent,  if  not  the  in- 
variable, result.  It  is  not  assumed  that  in  this 
affection  the  outer  and  inner  tables  of  the  skull 
escape,  but  it  is  only  in  the  diploe  that  the 
pathological  process  is  obvious  to  the  naked  eye. 

The  only  treatment  that  has  Ijeen  suggested—- 
trephining — does  not  ofi'er  any  hope  of  curing  tiie 
disease. 

{b)  Chronic  osteitis. — This  may  affect  the  bones 
of  the  skull  without  apparent  cause,  but  in  the 
majority  of  cases  it  depends  upon  the  syphilitic 
taint.  Sometimes  all  the  bones  of  the  skull  be- 
come thickened  and  enormously  massive,  the  sur- 
face being  much  roughened  and  often  worm-eaten. 
At  other  times  irregular  hyperostosis  may  be  the 
result.  Considerable  thickenings  of  some  of  the 
cranial  bones,  the  result  of  an  imperfect  vascular 
osseous  deposit,  are  found  in  some  infants  affected 
with  congenital  syphilis.  These  are  mostly  met 
with  about  the  fontanelles,  especially  on  the  frontal 
and  parietal,  and  sometimes  the  temporal  bones. 
The  irregular  hyperostoses  are  mostly  the  result  of 
local  periostitis  ;  in  fact,  they  are  ossified  nodes. 
Chronic  osteitis  is  the  cause  of  the  falling-in  of  the 
bridge  of  the  nose,  or  the  massive  condition  of  the 
same  part,  which  gives  such  a  characteristic  ap- 
pearance to  a  child  suffering  from  congenital 
syphilis.  It  is  also  the  cause  of  some  of  the 
exostoses  of  the  external  auditor}'  meatus. 

The  treatment  must  be  directed  against  the  con- 
stitutional taint,  if  any  is  to  be  discovered. 

((•)  Caries.— OXvcomz  osteitis  can  hardly  be  con- 
sidered apart  from  caries,  which,  again,  in  the 
majority  of  cases,  depends  upon  syphilis,  though 
less  commonly  on  the  strumous  diathesis.  It  is 
usually  caused  by  the  penetration  of  a  superficial 
ulcer  into  the  deeper  structures,  or  by  the  separa- 
tion of  the  periosteum  resulting  from  periostitis. 
It  is  frequently  associated  with  more  or  less  chronic 
osteitis  and  necrosis.  One  of  the  most  frequent 
seats  of  caries  of  the  skull  is  the  forehead,  as  a 
sequel  of  tertiary  syphilitic  ulceration  [corona 
Veneris).  Another  common  seat  is  the  hard 
palate,  which  is  often  perforated  as  the  disease 
advances.     Caries   may   occur    in    the  occipito- 
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atlantal  articulation  (Pott's  disease),  followed  by  a 
train  of  symptoms  which  will  be  found  discussed  in 
other  parts  of  this  work.  Caries  of  the  temporal 
bone,  either  of  the  petrous  or  mastoid  portions, 
frequently  "follows  otitis  media,  and  is  not  un- 
commonly the  intermediate  stage  between  this 
disease  and  thrombosis  of  the  lateral  sinus,  menin- 
gitis, or  cerebral  abscess.  It  usually  arises  by  ex- 
tension of  disease  from  the  middle  ear  to  the 
mastoid  antrum  and  mastoid  cells. 

Treatment. — Beyond  the  administration  of 
iodide  of  potassium  and  of  mercury,  the  cautious 
scraping  away  of  the  diseased  bone,  and  the  adop- 
tion of  precautions  for  maintaining  cleanliness, 
little  or  nothing  can  be  done  to  relieve  syphilitic 
caries  by  the  surgeon  ;  and  with  regard  to  other 
cases  of  caries  of  the  skull,  whether  considered 
pathologically  or  clinically,  nothing  can  be  added 
which  does  not  apply  to  the  same  disease  in  other 
parts  of  the  body.  Caries  of  the  occipito-atlantal 
articulation  is  best  treated  in  the  early  stages  by  the 
actual  cautery. 

[d)  Necrosis. — Necrosis  of  the  skull  not  in- 
frequently depends  upon  a  traumatic  cause,  such  as 
a  scalp-wound  or  a  burn  ;  but  here  again  the 
syphilitic  form  is  the  most  common.  It  may  also 
depend  upon  disease  of  the  middle  ear.  Simple 
traumatic  necrosis  leads  to  the  separation  of  a 
sequestrum  in  the  usual  way  ;  it  often  consists  of  a 
superficial  scale  of  bone.  Syphilitic  necrosis  often 
depends  upon  some  form  of  ulceration,  or  upon 
periostitis,  and  may  be  accompanied  by  extensive 
caries  and  chronic  osteitis.  It  often  results  from  a 
gumma  of  the  diploe,  causing  separation  of  the 
inner  and  outer  tables.  The  separation  of  syphilitic 
sequestra  is  generally  an  exceedingly  tedious 
process  ;  and  they  are,  moreover,  often  surrounded 
by  little  or  no  reparatory  callus,  so  that  after  their 
removal  it  is  no  rare  occurrence  to  find  the  dura 
mater  pulsating  over  a  large  area  at  the  bottom  of 
the  wound.  At  the  same  time,  this  rule  is  not 
invariable  ;  it  is  common  to  find  great  thickening  if 
necrosis  of  the  bones  of  the  orbit  occur,  which  may 
cause  permanent  displacement  of  the  eyeball.  The 
writer  has  seen  a  large  piece  of  the  body  of  the 
sphenoid  separated  as  a  sequestrum,  including  the 
sella  turcica,  and  removed  through  the  nose  with- 
out any  apparent  evil  result  to  the  patient. 
Tubercular  necrosis  sometimes  involves  the  whole 
thickness  of  the  skull,  sequestra  of  varying  size 
being  thrown  off  and  leaving  the  dura  mater  ex- 
posed ;  the  outer  part  of  the  skull  is  usually  more 
extensively  affected  than  the  inner. 

Necrosis  is  not  infrequently  met  with  affecting  the 
bones  of  the  face.  Thus  a  part  or  the  whole  of  the 
upper  or  the  lower  jaw  may  die,  and  come  awa)'  as 
a  sequestrum.  Necrosis  of  the  jaws  often  depends 
on  inflammation  set  up  by  carious  teeth.  It  some- 
times accompanies  actinomycosis.  Another  cause, 
happily  not  now  frequently  met  with,  is  the 
poisonous  effect  of  the  fumes  of  phosphorus  in  per- 
sons employed  in  the  manufacture  of  this  sub- 
stance, and  in  that  of  lucifer  matches  {see 
Phosphorus,  Poisoning  by).  The  same  remarks 
apply  to  the  abuse  of  mercury.  But,  besides  these 
more  special  causes,  necrosis  of  the  bones  of  the 
face  may  depend  upon  those  more  general  states 
which  are  supposed  to  stand  to  necrosis  of  other 
bones  in  the  relation  of  cause  and  effect  ;  such  as 
fevers  and  the  like.  The  amount  of  thickening 
round  a  necrosed  upper  jaw  has  not  infrequently  led 


to  its  removal  in  mistake  for  a  tumour  ;  it  is,  there- 
fore, of  the  highest  importance  to  examine  all 
swellings  in  J:his  region  with  great  care. 

Treatment. — If  the  membranes  be  left  ex- 
posed, some  protection  must  be  provided  for  the 
cranial  contents  ;  in  other  respects  the  treatment  of 
necrosis  of  the  skull  must  be  conducted  on  general 
principles.  Sequestra  in  the  mastoid  process  or 
around  the  tympanum  should  be  carefully  dealt 
with,  on  account  of  the  danger  of  setting  up 
meningitis  or  injury  of  the  internal  carotid  or  lateral 
sinus  which  any  surgical  interference  involves.  In 
dealing  with  necrosis  of  one  half  of  the  lower  jaw 
it  must  be  remembered  that,  unless  sufficient  callus 
have  been  thrown  out  before  the  removal  of  the 
sequestrum,  the  other  half  will  lose  its  support  and 
assume  an  altogether  unnatural  and  almost  useless 
position,  being  drawn  to  the  opposite  side  and 
leaving  the  patient  in  a  condition  in  which  he  can 
hope  for  but  little  relief  from  surgery. 

\e)  Periostitis. — Periostitis  of  the  skull  has  been 
already  referred  to.  It  may  depend  upon  syphilis 
or  tuberculosis — most  commonly  the  former  ;  and 
give  rise  to  what  are  known  as  nodes.  The  in- 
flammatory subperiosteal  effusion  may  be  fluid  or 
solid  {soft  and  liard  nodes)  ;  and  it  may  undergo 
true  or  spurious  suppuration  or  ossification,  or  may 
be  completely  absorbed.  The  most  common  but 
by  no  means  the  invariable  position  for  cranial 
nodes  is  the  frontal  bone.  As  in  the  case  of 
periostitis  elsewhere,  nodes  are  the  seat  of 
characteristic  nocturnal  pain,  which  is  extremely 
distressing  and  exhausting  to  the  patient. 

Treatment. — The  treatment  in  any  case  is  by 
the  administration  of  iodide  of  potassium  ;  the  effect 
of  which  is  most  marked,  however,  in  syphilitic 
cases,  the  pain  being  usually  removed  in  two  or 
three  days.  If  suppuration  occur,  incision  may  be 
required. 

6.  Rickets. — In  a  rickety  infant  the  skull  looks 
large  ;  though  it  may  be  questioned  whether  this 
appearance  does  not  depend  on  a  deficient  develop- 
ment of  the  bones  of  the  face.  The  frontal  and 
parietal  eminences  appear  too  prominent  ;  the 
fontanelles  remain  patent  much  longer  than  in  a 
healthy  infant  ;  and  in  some  cases  the  anterior 
fontanelle  may  be  unclosed  as  late  as  the  fourth  or 
even  sixth  year.  The  skulls  of  rickety  children 
have  a  peculiarly  massive  feel  ;  they  are  sometimes 
long  in  proportion  to  their  width,  conforming  to  the 
shape  known  as  dolichocephalic.  The  head  of  an 
adult  who  has  been  the  subject  of  rickets  in  his 
childhood  has  often  a  very  characteristic  appear- 
ance :  an  apparently  large  square  skull,  with  a 
prominent  forehead  towering  above  a  diminutive  and 
pinched-up  face,  giving  to  the  individual  a  decidedly 
intellectual  aspect. 

Craniotabes  occurs  occasionally  in  rickety  skulls, 
but,  as  win  be  afterwards  shown,  we  do  not  yet 
know  how  far,  if  at  all,  it  depends  upon  the  con- 
stitutional condition. 

7.  Craniotabes. — By  this  term  is  meant  the 
occurrence  of  spots  of  remarkable  thinness  in  the 
skull,  such  that  an  indentation  may  be  produced  by 
the  pressure  of  the  finger.  True  craniotabes,  as 
opposed  to  the  gelatiniform  degeneration  of  the 
outer  table  (Parrot),  attacks  the  inner  aspect  of  the 
skull.  For  its  production  an  undue  softness  of  the 
bone  appears  to  be  necessary,  together  with  the  oc- 
currence of  pressure,  either  from  within  or  from 
without.    It  is  rarely  found  congenitally,  and  it  then 
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fects  the  anterior  part  of  the  skull.  It  is  common 
syphilitic  infants  under  one  year  of  age,  and  is 
en  usually  met  with  in  the  posterior  parts  of  the 
irietal  bones.  These  positions,  it  will  be  noticed, 
e  those  most  subjected  to  pressure  under  the  two 
inditions  mentioned.  Craniotabes  has  been,  by 
me  observers,  associated  with  rickets,  but  the  re- 
tion  of  the  one  to  the  other  is  at  present  doubtful. 

disappears  as  age  advances,  and  requires  no 
lecial  treatment. 

S.  Syphilitic  Affections.  —  From  the  fore- 
)ing  observations  it  will  be  seen  that  syphilis,  con- 
•nital  or  acquired,  has  much  to  account  for  among 
seases  of  the  skull.  It  may  cause  periostitis,  with 
msequent  nodes  ;  chronic  osteitis,  with  consequent 
'pertrophy,  local  or  general;  caries;  necrosis; 
id  craniotabes.  As  a  general  rule,  it  may  be 
ited  that  syphilitic  affections  of  bone  are  among 
e  later  manifestations  of  this  disease.  The  in- 
imniatory  forms  are  usually  accompanied  by  severe 
)cturnal  pains,  and  they  may  be  expected  in  most 
ses  to  yield  to  the  administration  of  iodide  of 
)tassium. 

9.  Tumoups. — It  is  necessary  to  refer  in  the 
iefest  possible  way  to  the  tumours  of  the  skull, 
rimary  growths  may  spring  from  the  diploe,  or 
am  the  inner  and  outer  tables  of  the  cranial  bones, 
irhaps  the  most  common  are  exostoses  and  some 

the  various  kinds  of  sarcoma,  either  of  which 
ay  reach  an  enormous  size.  The  former  may 
sume  various  characters  {see  Tumours).  These, 

certain  cases,  admit  of  removal  by  the  surgeon. 
1  connection  with  the  bones  of  the  face,  tumours 

the  antrum  or  of  the  upper  jaw,  of  various  kinds, 
id  tumours  of  the  lower  jaw,  are  not  uncommon. 
1  the  latter  position  the  various  forms  of  epulis  — 
yeloid,  filjrous  or  malignant — and  cystic  tumours, 
e  frequently  met  with.  Exostoses  often  grow 
am  the  jaws  and  the  orbit,  and  in  connection  with 
,e  former  the  different  kinds  of  odontoma  must  be 
entioned.  Secondary  tumours  of  all  kinds  may 
feet  the  skull ;  thus  more  than  one  instance  is  on 
cord  of  a  pulsating  growth,  occurring  secondarily 
1  a  similar  growth  in  the  thyroid  gland  ;  and 
irrhus,  following  cancer  of  the  Ijreast,  is  by  no 
eans  unknown.  Of  these  secondary  affections  the 
)mmonest  are  those  which  affect  the  skull  by  the 
rect  extension  of  tumours  from  within  or  without  ; 
r  example,  the  epitheliomata  of  the  scalp  or 
outh,  or  rodent  ulcer  of  the  face. 

10.  Miscellaneous.  — Certain  characteristic 
odifications  of  the  shape  and  size  of  the  skull  are 
et  with  in  such  diseases  as  acromegaly  {see  AcRO- 
EGALY),  osteitis  deformans  {see  Bone,  Diseases 
'),  and  leontiasis  ossea  {see  Bone,  Diseases  of), 
s  they  have  been  described  in  the  articles  referred 
I,  no  further  account  of  them  is  necessary. 

R.  J.  GODLEE. 

SLEEP,  Disorders  of.— SViNON.  :  Fr.  Troubles 
•I  SoDimcil ;  Ger.  Stdrittigeii  des  Scklafes.  —  A 
roper  amount  and  kind  of  sleep  is  needful  in  order 
lat  the  body  may  be  maintained  in  a  state  of  health; 
at  the  actual  amount  of  sleep  taken  and  necessary 
ir  persons  in  health  varies,  within  wide  limits, 
;cording  to  age,  the  soundness  of  the  sleep  itself, 
id  individual  idiosyncrasy. 

Age  is  a  very  important  modifying  factor.  Thus 
1  infant  may  sleep  for  twenty  hours  out  of  the 
venty-four,  and  young  children  up  to  the  age  of 
:n  commonly  sleep  for  fourteen  or  at  least  twelve 


hours.  In  children  from  ten  to  fifteen  years  old 
the  duration  of  sleep  usually  varies  between  twelve 
and  ten  hours.  In  persons  from  fifteen  to  twenty- 
five  the  period  should  not  sink  below  eight  hours  ; 
from  the  latter  age  on  to  fifty  it  may  fall  to  seven 
hours  ;  and  after  this  age  about  the  same  amount  of 
sleep  is  required  by  the  majority  of  persons,  though 
some  find  six  hours  sufficient,  and  a  few  can  (with- 
out apparent  injury)  take  habitually  even  as  little 
as  five  hours'  sleep.  The  instances  in  which  a 
duration  of  sleep  habitually  less  than  this  is  needed 
are  altogether  rare  and  exceptional. 

Soundness  of  sleep,  too,  is  subject  to  much  indi- 
vidual variation.  In  childhood  and  in  early  life, 
sleep  is  commonly  more  profound  than  it  is  in  adults, 
and  much  sounder  than  in  old  age.  But,  over  and 
above  these  variations  incident  to  age,  there  are  in- 
dividual differences ;  some  persons  are  naturally 
'  light  '  and  others  '  heavy  '  sleepers.  As  a  rule, 
those  who  can  do  with  a  small  amount  of  sleep  be- 
long to  the  latter  category.  And  similarly  in  re- 
gard to  amount  there  are  individual  differences  : 
some  persons,  as  above  indicated,  are  able  to  do 
with  a  comparatively  small  amount,  while  others 
seem  to  require  to  sleep  decidedly  beyond  the  aver- 
age periods  above  stated. 

The  disorders  of  sleep — that  is,  the  variations 
outside  the  above  limits — belong  to  three  principal 
categories,  in  the  first  of  which  may  be  ranged  a  11 
those  cases  where  sleep  is  excessive  in  amount  ;  in 
the  second  those  in  which  it  is  defective  in  sound- 
ness or  in  amount ;  and  in  the  third  those  in  which 
it  is  unnatural  in  character. 

I.  Amount  of  Sleep  Excessive. — Thisoccurs 
commonly  in  more  or  less  demented  persons  or  in 
idiots,  wliose  brain-activity  is  below  the  usual  level. 
Such  persons,  when  their  natural  wants  are  satisfied, 
are  apt,  like  many  of  the  lower  animals,  to  sleep 
away  a  large  portion  of  their  time. 

But  some  individuals  of  notable  intellectual 
power  may  occasionally,  even  in  a  state  of  health, 
after  greatly  prolonged  labours  with  previous  de- 
privation of  rest,  continue  to  sleep  soundly  for 
twenty-four  or  even  thirty-six  hours. 

In  many  Ijrain-aft'ections,  and  in  some  cases  of 
blood-poisoning,  a  condition  of  unnatural  sleep 
bordering  upon  stupor  may  be  present  for  many 
days.  Obscure  cases  in  which  sleep  is  prolonged 
for  weeks,  or  even  months,  are  occasionally  met 
with  in  this  country.  This  rare  condition  only 
supervenes  in  persons  of  an  obviously  'nervous' 
temperament,  and  the  state  itself  seems  generally  to 
be  a  kind  of  trance  allied  to  catalepsy.  See  also 
Negro-Lethargy  ;  and  Trance. 

II.  Amount  of  Sleep  Defective. — Under 
this  head  we  have  to  do  with  two  kinds  of  failure — 
a  defect  of  quality  {disturbed  or  restless  sleep)  ;  and 
a  defect  in  quantity  {wakefulness,  insomnia,  perz'igi- 
litaii).  These  two  defects  often  co-exist,  though  in 
many  cases  we  may  have  the  former  ccjndition 
existing  alone. 

{a)  Disturbed  or  restless  sleep. — This  is  a  very 
common  complaint,  apt  to  occur  in  persons  of  all 
ages,  and  under  the  influence  of  many  different 
causes,  some  of  the  most  frequent  of  which  are 
these  :  Indigestible  food,  or  food  of  excessive  or 
unaccustomed  quantity,  taken  not  long  before  going 
to  bed  ;  painful  conditions  of  any  kind,  whether 
due  to  mere  neuralgia  or  to  serious  organic  disease 
of  any  organ  ;  discomfort  induced  by  undue 
cold  or  excessive  heat  ;  mental  excitement  or  worry  ; 
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chronic  alcoholism  ;  the  menopause  ;  prolonged 
overwork  (mental)  ;  over-fatigue  (bodily)  ;  febrile 
conditions ;  inflammations  ;  gouty  states  of  the 
system  ;  imperfect  action  of  the  liver  and  various 
forms  of  dyspepsia  ;  excessive  hjemorrhages  ;  acute 
and  chronic  illnesses  of  various  kinds,  such  as 
delirium  tremens,  bronchitis,  polyuria,  and  different 
forms  of  heart-disease  ;  the  state  of  convalescence 
from  many  acute  diseases ;  the  taking  of  tea  or 
coffee,  either  too  strong  or  too  late  at  night. 
Lastly,  sleeping  in  a  novel  or  uneasy  condition,  or 
in  the  midst  of  unaccustomed  noises,  may  also  be 
mentioned  as  not  infrequent  causes.  Under  any 
of  these  various  conditions  sleep  may  be  fitful  and 
disturbed,  the  persons  often  starting  or  turning 
about  uneasily,  dreaming  much,  and  from  time  to 
time  waking  under  the  influence  of  dreams  of  a 
distressing  or  oppressive  character.  In  one  of  the 
most  extreme  of  the  latter  conditions,  especially 
when  it  has  been  evoked  by  indigestible  food,  the 
state  known  as  nightmare  is  induced.  See  Night- 
mare. 

Treatment. — The  treatment  of  disturbed  sleep 
must  of  course  vary  widely  according  to  the  nature 
of  the  influences  under  which  it  has  arisen.  These 
may  at  times  be  easily  corrected,  but  in  other  cases, 
where  the  disturbed  rest  is  dependent  upon  pain 
diflicult  to  annul,  or  upon  some  acute  or  chronic 
disease,  it  may  be  impossible  or  extremely  difficult 
to  ensure  sound  sleep,  notwithstanding  the  best- 
directed  eft'orts  to  correct  or  neutralise  the  disturb- 
ing causes  in  operation.  It  may  then  be  necessary 
to  have  recourse  to  some  of  the  measures  recom- 
mended under  the  next  heading. 

(/')  Iitsoiniiia  or  wakeftditess.  —  Under  this  head 
we  may  have  either  complete  or  partial  insomnia. 
The  condition  is  complete  when  the  person  gets 
no  sleep  at  all  for  night  after  night,  as  in  acute 
mania,  delirium  tremens,  in  those  suffering  from 
some  very  severe  pain,  or  in  persons  under  the  in- 
fluence of  profound  grief  or  mental  anxiety.  On 
the  other,  hand,  we  may  have  partial  insomnia  of 
difterent  kinds.  In  the  one  set  of  cases  the  persons 
who  sufier  from  it  may  lie  awake  for  long  periods 
(one  to  several  hours)  before  being  able  to  get  to 
sleep  at  all,  and  then  sleep  may  be  more  or  less 
sound  and  continuous  till  morning.  In  other  cases, 
patients  do  not  experience  so  much  difficulty  in 
getting  to  sleep,  though  after  they  have  slept  for 
one,  two,  or  more  hours  they  awake  and  cannot 
again  fall  asleep,  or  only  into  sleep  of  a  fitful  or 
restless  nature  ;  they  may,  however,  lie  awake  in  a 
state  of  mental  depression,  or  even  actvially  tortured 
by  gloomy  or  horrible  forebodings. 

Various  cases  are  on  record  in  which  absolute 
insomnia  has  lasted  not  only  for  days  but  even  for 
weeks,  interrupted  only  by  mere  snatches  of  sleep 
during  brief  intervals. 

In  this  whole  class  of  cases,  however,  the 
sufferers  themselves  are  apt  to  form  exaggerated 
estimates  of  the  amount  of  their  wakefulness,  and 
to  become  more  or  less  hypochondriacal  upon  the 
sul:)ject. 

Treatment. — In  many  of  these  cases  the  art  of 
the  physician  is  very  severely  taxed.  Whenever  it 
is  possible,  insomnia  should  be  corrected  by  a 
studious  attention  to  the  general  health  and  habits 
of  the  patient,  and  by  endeavouring  to  ensure  the 
presence,  as  far  as  possible,  of  the  physiological 
conditions  which  favour  sleep.  Mental  repose, 
bodily  comfort,  a  sufficient  degree  of  warmth,  a 


certain  amount  of  fatigue,  combined  with  perfect 
quietude — one  or  more  of  these  conditions  will  be 
found  in  different  cases  either  important  aids  or 
essentials  for  the  production  of  sleep.  To  ensure 
the  first  of  these  conditions,  it  may  be  needful  to 
prohibit  all  study  for  some  hours  before  retiring  to 
rest.  An  evening  walk,  so  as  to  induce  a  certain 
amount  of  bodily  fatigue,  is,  where  it  can  be  had 
recourse  to,  often  beneficial  ;  while  in  other  cases 
a  warm  bath  at  bedtime,  followed  by  friction  of  the 
skin,  may  greatly  facilitate  .sleep.  Sometimes  a 
mere  hot  foot-bath,  with  or  without  mustard,  will 
prove  beneficial.  A  cup  of  warm  beef-tea,  gruel, 
or  some  weak  stimulant  (such  as  hot  whisky  and 
water  or  a  glass  of  stout)  just  before  going  to  bed 
may  also  have  a  salutary  influence,  and  the  gruel 
may  be  repeated,  or  taken  preferentially,  during  the 
night.  Monotonous  sensorial  impressions  (sounds 
or  gentle  frictions) ;  or  a  monotonous  dwelling  of 
the  mind  upon  certain  uninteresting  imaginary  sights 
or  verbal  repetitions  are,  again,  sometimes  found 
to  act  as  provocatives  of  sleep,  though  in  other 
cases  they  completely  fail. 

In  debilitated  or  neurasthenic  conditions  of  the 
system,  a  patient's  ability  to  sleep  may  often  be 
greatly  improved  by  the  administration  of  such 
nervine  tonics  as  arsenic  and  strychnine  in  combina- 
tion with  digitalis  or  sumbul ;  and  some  patients 
suffering  from  worry  or  overwork  have  derived  great 
benefit  in  the  way  of  improved  sleep  by  taking 
spirits  of  turpentine  (ui,  30)  in  capsules  at  bed- 
time. 

Where  the  preceding  measures  are  unavailing, 
recourse  must  be  had  to  hypnotics  and  sedatives, 
such  as  bromide  of  potassium,  chloral  hydrate, 
opium  in  one  or  other  of  its  forms,  morphine,  In- 
dian hemp,  amorphous  hyoscyamine,  hyoscine,  c&c, 
in  doses  appropriate  to  the  age  and  condition  of  the 
patient.  In  the  more  urgent  cases  the  doses  of  such 
hypnotics  may  have  to  be  repeated  till  sleep  is  pro- 
cured ;  but  in  many  of  these  urgent  conditions  the 
sedative  influence  of  packing  in  the  wet  sheet  must 
not  be  forgotten.  In  all  cases  of  insomnia  apart 
from  drug-treatment  it  is  important,  till  a  better 
habit  is  established,  that  the  patient  should  abstain 
from  tea  or  coffee,  or  take  them  only  weak  and  in 
small  quantity. 

Several  other  most  useful  remedies  of  this  class 
have  been  in  use  during  recent  years, ,  the  most 
important  of  which  are  sulphonal,  trional,  paralde- 
hyde, chloralamid,  chloralose,  and  chloretone.  Of 
these,  sulphonal  (gr.  15-30)  often  acts  well,  and 
produces  less  depressing  eflects  than  chloral  hydrate. 
It  has,  however,  of  late  years  been  to  a  considerable 
extent  superseded  by  trional  (given  in  the  same 
doses),  because  of  its  more  rapid  action  and  more 
speedy  elimination  from  the  system.  Paraldehyde 
(m  40-120)  is  a  very  safe  hypnotic  to  give  where 
such  a  drug  is  required  in  patients  suffering  from 
heart-  or  lung-disease,  but  the  great  objection  to  it 
is  its  very  nauseous  taste  and  odour.  Chloralamid 
(gr.  20-45),  given  in  a  slightly  acidulated  solution, 
is  free  from  these  objections,  and  is  equally  safe, 
though  perhaps  less  reliable.  Chloralose  may  be 
given  in  cachets  or  tabloids  (gr.  6-8),  as  also  may 
chloretone,  though  in  larger  doses  (gr.  8-18).  The 
writer  has  found  them  both  safe  and  reliable 
hypnotics,  capable,  in  suitable  cases,  of  producing 
six  or  seven  hours  of  sound  sleep.  For  occasional 
use  in  time  of  need  they  are  undoubtedly  of  great 
value.    Such  remedies,  however,  ought  never  to 
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)e  taken  except  under  the  orders  and  directions  of 
L  medical  man,  who  alone  would  be  able  to  judge 
.s  to  the  most  suitable  drug,  the  proper  dose,  and 
he  mode  of  its  administration.  With  some  of  these 
Irugs,  a  dose  on  alternate  nights  is  found  to  be 
ufificient  ;  and  in  all  cases  it  is  of  the  greatest  im- 
)ortance  to  obtain  the  desired  result  with  the 
ninimum  quantity  that  will  prove  effective.  Again, 
vherever  hypnotics  are  had  recourse  to,  it  is  of  great 
mportance  to  see  that  their  use  is  not  continued  after 
he  need  for  them  has  passed.  It  not  infrequently 
lappens,  for  instance,  that  much  of  a  patient's  in- 
omnia  may  be  due  to  a  bad  habit  of  the  system, 
vhich  yields  after  it  has  been  broken  in  upon  by 
he  use  of  hypnotics  for  a  short  period.  Abrupt 
liscontinuance  is  generally  most  inadvisable  ;  there 
hould  rather  be  a  gradual  diminution  of  the  dose, 
vith  or  without  the  knowledge  of  the  patient.  See 
lYPNOTIi'S  ;  and  SULPIIONALISM. 

III.    Sleep   Unnatural    in    Character. — 

Jnder  this  head  we  have  to  do  with  various  unnatu- 
aj  conditions,  in  which  the  abe)'ance  of  the  cere- 
)ral  functions  that  occurs  during  sleep  is  more 
lartial  than  that  which  normally  exists.  In  dis- 
urbed  sleep  the  physiological  condition  pertaining 
o  and  provocative  of  sleep  'is  generally  less  pro- 
ound  than  it  should  be,  just  as  in  other  cases  of  un- 
isually  deep  sleep  (akin  to  stupor)  such  a  condition 
5  generally  more  profound  than  natural.  In  the 
:ases  to  which  we  now  refer,  however,  the  brain- 
ondition  productive  of  sleep  is  partial  in  its  area  : 
jortions  of  the  brain  that  are  usually  involved  in 
he  physiological  condition  peculiar  to  sleep  remain 
■xempt,  so  that  the  sleeper  exhibits  powers  which 
leep  usually  annuls.  Hence  we  may  have  soni- 
liloijiiy  or  sleep-talking ;  soiiinaiiilntlisin  or  sleep- 
oalking,  or  what  are  known  as  ntghf-lerrors. 

In  those  who  exhibit  the  first  of  these  phenomena, 
Iream-thoughts  are  capable  of  evoking  correlative 
icts  of  speech,  and  such  persons  will  sometimes 
illow  a  listener  to  hold  a  sort  of  conversation  with 
hem,  of  which  in  the  waking  state  they  recollect 
lothing.  This  dream-conversation  may  be  more  or 
ess  coherent.  Dreams  themselves,  too,  vary  much 
n  their  coherency  in  different  individuals.  In  some 
jersons,  whose  sleep  is  to  that  extent  unnatural, 
jowers  are  displayed  during  this  condition  which 
:ven  surpass  those  of  the  waking  state.  Mathema- 
ical  problems  have  been  solved  during  such  sleep  ; 
)oems  and  music  have  been  composed  and  written 
)ut,  which  have  altogether  surprised  the  same  per- 
;on  when  awake.  In  all  these  states  we  have  to  do 
vith  a  morbid  condition  of  sleep,  partial  in  its 
irea,  in  which  there  is  the  further  peculiarity  that 
:ertain  faculties  are  in  a  condition  of  exalted  activity, 
rhe  alliances  here  are  intimate  with  the  conditions 
hat  are  now  studied  under  the  name  of  '  hypnotism,' 
nit  which  were  formerly  included  under  the  term 
animal  magnetism.'    See  Magnetism,  Animal. 

Many  of  the  above  remarks  apply  to  somnambu- 
ism  also.  Here  the  morbid  sleeper  possesses  an 
mwonted  power  of  calling  his  muscles  generally 
nto  activity  in  response  to  his  dream-thoughts, 
light  in  relation  to  the  dream  maybe  good,  though 
inrelated  visual  impressions  are  not  taken  cognis- 
mce  of.  Muscular  sense-impressions  also  are  freely 
icted  upon  ;  but  the  sleep-walker  may  be  quite 
leaf  to  all  ordinary  auditory  impressions. 

Trhatment. — These  are  to  be  regarded  as  dis- 
inctly  morbid  conditions,  and  the  persons  mani- 
"esting  them  may  often  be  cured  by  attention  to  the 


general  health,  and  the  use  of  remedies  calculated 
to  give  tone  to,  and  allay  the  irritability  of,  the 
nervous  system.  A  line  of  treatment,  in  fact,  not 
very  dissimilar  from  that  to  which  one  would  have 
resort  in  convulsions  or  epilepsy  will  often  sufiice 
to  cure  these  minor  manifestations  of  nervous  dis- 
order. 

Finally,  sleep  may  be  disturbed  by  certain  pheno- 
mena occurring  to  the  person  while  he  is  actually 
in  this  condition,  which,  though  scarcely  to  be 
spoken  of  as  disorders  of  sleep,  ought  at  least  to  be 
mentioned  in  this  article.  One  of  minor  significance  is 
snoring,  which  at  times  may  be  so  loud  as  to  awaken 
the  sleeper  ;  but  another  of  far  greater  significance  is 
the  occurrence  of  convulsive  or  epileptic  attacks, 
which  in  some  patients  occur  onl)-  during  sleep. 

H.  Charlton  Bastian. 

SLEEPING   SICKNESS.— 5,v  Negro-Lkth- 

ARGY. 

SLOUGH  (Sax.  s/og,  a  foul  hole  or  hollow).^-A 
mass  of  dead  material  occurring  among  living 
tissues.  A  slough  may  be  in  the  form  of  a  large 
mass  ;  or  in  shreds,  as  in  ulcers  and  septic  wounds. 
See  Gangrene  ;  Ulcer  and  Ulceration. 

SMALL-POX.  —  Synon.  :  Varwia  ;  Fr.  J.a 
petite  vcrole  ;  Ger.  Blatteni. 

/Etiology. — Except  in  the  case  of  those  pro- 
tected by  vaccination,  immunity  is  rare.  One  attack 
does  not  invariably  protect  for  life.  The  writer  has 
observed  92  cases  of  recurrent  small-pox  out  of  some 
12,000.  (.S(?tf  Immunity,  p.  722. )  Dark-coloured 
races  seem  especially  liable  to  the  disease. 

Seasonal  prevalence.  See  1'eriodicity  in 
Disease,  p.  1190,  fig.  2. 

Age. — No  age  exempts  from  attack,  apart  from 
protection  by  recent  vaccination.  The  younger  the 
child  the  greater  the  risk  of  a  fatal  issue.  The  fretus 
is  sometimes  attacked  in  iitero.  .Some  infants  re- 
sist vaccination  and  exposure  to  small-pox,  and  some 
are  born  bearing  vesicles  or  scars,  showing  that  they 
have  suffered  from  the  disease  during  uterine  life. 

Sex. — In  early  life  sex  appears  to  cause  no  differ- 
ence in  susceptibility.  After  puberty  more  males 
than  females  are  attacked. 

Nature  of  Virus. — The  lonlagiuni  of  small- 
pox has  not,  up  to  the  present,  been  isolated. 
Practically  the  only  micro-organisms  discovered 
are  such  as  belong  to  suppurative  processes,  but 
thus  far  the  bacteriological  study  is  very  incom- 
plete. The  virus  of  small-pox  exists  in  the  secre- 
tions and  excretions,  and  is  given  off  freely  from 
the  lungs  and  the  skin.  It  is  said  to  be  most 
active  at  the  period  when  the  clear  contents  of  the 
pocks  begin  to  turn  cloudy,  but  whether  the  disease 
can  be  communicated  before  tlie  eruption  appears 
is  doubtful  ;  opinion  inclines  to  the  affirmative. 
The  disease  may  be  communicated  after  death.  A 
fine  desquamation  occurs  during  convalescence  and 
may  be  a  source  of  infection. 

Morbid  ANATOMY.--The  skin  and  those  por- 
tions of  mucous  membrane  that  are  in  direct  contact 
with  the  external  air,  viz.  the  lining  of  the  mouth, 
pharynx  and  trachea,  are  sometimes  found  softened, 
congested,  and  covered  with  inflammatory  exu- 
dation. Such  internal  parts  as  may  have  been 
inflamed  exhibit  evidence  of  such  change.  The 
pleural  cavity,  for  instance,  may  be  filled  with 
serum,  but  as  a  rule  the  viscera  are  found  free  from 


1502 


SMALL-POX 


every  appearance  of  special  disease.  Among  very 
many  post-mortem  examinations  made,  in  no  case 
had  the  disease  extended  to  the  intestinal  mucous 
membrane,  but  pustules  were  found  in  the  nose 
and  mouth,  on  the  tongue,  tonsils,  soft  palate  and 
pharynx,  also  in  the  trachea  and  bronchi,  the  upper 
part  of  the  oesophagus,  and  in  the  lowest  part  of  the 
rectum,  in  the  vagina  and  on  the  vulva  ;  they  are 
never  found  in  the  bladder,  and  only  in  the  urethra 
near  the  meatus.  The  spleen  is  enlarged  and  soft, 
and  of  a  lighter  colour  than  natural.  Renal  changes 
are  not  common.  In  the  haemorrhagic  type  there 
may  be  found  hsemorrhages  of  various  sizes  scattered 
over  the  serous  covering  of  different  viscera,  in 
the  connective  tissue,  into  the  muscles,  and  beneath 
the  capsule  of  the  kidneys  ;  also  throughout  all  the 
mucous  membranes,  from  mouth  to  rectum,  and  in 
the  uterus  and  Fallopian  tubes,  the  ovary  and  testi- 
cles, the  pelvis  and  calices  of  the  kidneys,  and  the 
ureters.  In  the  later  stages  of  the  disease  the  cor- 
puscles have  a  tendency  to  form  irregular  clumps 
instead  of  rouleaux. 

Symptoms. — There  are  five  well-marked  stages 
of  small-pox:  (l)  Incubative;  (2)  Prodromal; 
(3)  Eruptive  ;  (4)  Suppurative  ;  (5)  Desiccative. 

1.  Incubative. — The  incubation-period  occasion- 
ally varies  a  little,  but  is  almost  invariably  twelve 
days.    See  Incubation,  and  p.  727. 

2.  The  Prodromal  or  initial  stage  is  ushered  in 
with  frontal  headache  and  sickness,  which  are 
severe,  particularly  in  young  children.  Backache, 
which  in  the  caseof  older  patients  awakes  suspicion, 
is  absent  in  children.  The  position  of  the  pain  is 
said  to  be  sometimes  indicative  of  the  type  of  case  : 
thus,  if  in  the  lumbar  region,  the  attack  will  be  very 
severe  ;  in  the  dorsal  less  so  ;  while  if  it  be  located 
entirely  in  the  cervical,  a  very  mild  form  may  be 
anticipated.  The  combination  of  headache,  sick- 
ness and  backache  is  so  significant  that  if  these  are 
alone  present,  precautionary  measures  may  with 
advantage  be  adopted.  The  temperature  rises 
rapidly  and  may  reach  104°  F.  or  106°  F.  by  the 
end  of  twenty-four  hours,  the  pulse  is  frequent,  and 
the  tongue  is  creamy  or  dry.  The  premature  ap- 
pearance of  the  menses  is  also  a  frequent  event, 
said  to  be  due  to  a  direct  action  of  the  variolar 
poison  upon  the  genital  functions.  Not  infre- 
quently there  is  coma,  preceded  by  convulsions  in 
children,  and  in  adults  delirium.  Albuminuria 
may  be  present.  The  chlorides  in  the  urine  are 
diminished,  but  the  other  solid  constituents  remain 
proportionally  undisturbed. 

Prodromal  raslies. — In  this  stage  peculiar  initial 
rashes  are  by  no  means  uncommon,  and  from  a 
prognostic  and  diagnostic  point  of  view  very  im- 
portant. According  to  McNeill  they  may  be  divided 
into  (l)  the  Erythematous  ;  (2)  the  Petechial ;  and 
(3)  the  Petechio-erythematous  rashes. 

( I )  The  Erythematous  rash,  when  fully  developed, 
is  of  a  bright  red  colour,  which  disappears  moment- 
arily on  pressure.  In  some  cases  the  redness  is 
uniform,  like  erysipelas  ;  in  others  it  is  punctate 
like  scarlet  fever  ;  and  in  others  again  it  occurs  in 
patches  and  crescents  like  measles.  The  sites  chosen 
hy  this  rash  when  any  part  of  the  body  is  specially 
affected  are  the  extensor  surfaces  of  the  arms  and 
legs.  In  some  cases  the  redness  is  smooth  and 
uniform  for  some  inches  round  the  arms  above  the 
wrists,  and  the  legs  above  the  ankles,  although 
mottled  and  scanty  elsewhere.  In  other  cases  it 
covers  the  whole  body. 


(2)  The  Petechial  rash  is  of  a  brownish-red  colour 
when  discrete.  If  thickly  set  it  has  a  blue  or  purple 
tinge.  The  site  chosen  by  this  rash  is  very  charac- 
teristic. It  almost  invariably  selects  the  lower  part 
of  the  abdomen  and  the  groins  to  about  an  inch  or 
two  below  Poupart's  ligament.  The  lower  margin 
runs  from  a  point  near  the  pubes  in  front  of  the 
thighs  in  an  oblique  line  upwards,  outwards  and 
backwards,  parallel  to  Poupart's  ligament,  to  about 
an  inch  above  the  great  trochanter,  and  then  up- 
wards to  near  the  middle  of  the  crest  of  the  ilium. 
In  rare  cases  the  rash  extends  higher  in  the  abdomen, 
and  sometimes  covers  the  flanks  up  to  the  axillae, 
and  the  chest  to  the  edge  of  the  pectoral  muscles. 
As  a  rule  it  does  not  reach  further  back  than  the 
edge  of  the  latissimus  dorsi.  In  very  exceptional 
cases  is  any  part  of  the  body  affected  by  this  rash 
while  the  groin  remains  free. 

(3)  The  Petechio-erythematous  rash  in  the  height 
of  its  development  is  redder  than  the  petechial. 
This  redness  is  dark,  with  a  tinge  of  purple,  and 
sometimes  is  almost  blue  in  the  groins.  The  erythe- 
matous rash  covers  a  wider  area  than  the  petechial, 
and  the  colour  varies,  according  as  the  erythema  is 
more  or  less  mixed  with  petechia.  The  ery- 
thema fades,  but  the  petechia  are  persistent  on 
pressure.  The  site  chosen  by  this  rash  is  not  so 
well  defined  as  in  the  case  of  the  petechial.  The 
parts  in  which  the  petechia  are  seen  in  the  redness 
are  as  a  rule  similar  to  those  parts  affected  by  the 
petechial  rash.  Sometimes,  however,  there  are  no 
petechite  in  the  groin,  while  they  are  present  on  the 
sides  of  the  chest,  on  the  inner  surfaces  of  the  upper 
arms, and  in  the  axilte.  The  rash  reaches  lower  down 
on  the  thighs  and  further  up  on  the  chest  than  the 
petechial  rash.  It  sometimes  surrounds  the  body, 
leaving  the  back  above  the  spines  of  the  scapute  free 
and  the  buttocks  below  the  line  of  the  trochanters. 

The  duration  of  the  initial  rashes  varies.  The 
erythematous  rash  remains  bright  but  for  a  short 
time  ;  it  simply  fades  to  light  red  and  disappears 
without  leaving  any  pigmentation.  The  petechial 
and  petechio-erythematous  rashes  begin  to  fade 
slowly  one  or  two  days  after  their  first  appearance, 
leaving  considerable  pigmentation  and  mottling  of 
the  skin,  which  disappears  after  periods  varying 
from  three  to  twenty  days  in  different  cases. 

The  prognostic  value  of  the  Initial  rashes  may 
be  summarised  as  follows  : — 

(i)  If  the  patient  has  a  purely  erythematous  rash 
he  is  more  likely  to  have  a  slight  attack  of  small- 
pox than  if  he  have  any  other  initial  rash  or  none 
at  all. 

(ii)  If  the  rash  is  petechial  the  case  is  about 
twice  as  likely  to  be  a  confluent  or  semi-confluent 
attack,  but  the  ultimate  result  is  likely  to  be  almost 
as  favourable  as  in  general  cases. 

(iii)  If  the  rash  is  petechio-erythematous  the  case 
is  almost  three  times  more  likely  to  be  severe  than 
in  general  cases,  and  the  termination  is  more  likely 
to  be  unfavourable.  The  darker  the  redness,  and 
the  more  persistent  it  is  on  pressure,  the  more  likely 
is  the  case  to  be  severe.  If  a  purely  petechial  rash  is 
on  one  part  of  the  body  and  a  purely  erythematous 
rash  on  another,  the  prognosis  is  more  favourable. 
In  forming  an  opinion,  other  circumstances  besides 
the  initial  rash  must  be  considered  and  weighed. 
These  rashes  appear  with  great  irregularity — some 
epidemics  affording  numerous  instances,  others  very 
few  ;  hence  the  scanty  reference  to  them  in  the  re- 
cords of  older  epidemics. 
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3.  TIu  Eruptive  Stage. — The  peculiar  eruption 
variably  appears  after  the  completion  of  forty- 
ght  hours  of  initial  fever,  and  it  should  be  re- 
embered  that  the  statements  made  by  patients  as 

its  accession  put  it,  as  a  rule,  later  than  it  really 
:curs,  the  spots  being  so  minute  that  they  often  at 
■st  escape  observation.  The  forehead  and  hairy 
alp  are  by  far  the  most  common  sites  for  the  first 
jpearance  of  the  rash.  After  these  come,  in  order, 
le  backs  of  the  wrists,  the  trunk  and  arms,  and 
lally  the  legs.  With  the  advent  of  the  rash  comes  a 
arked  fall  of  temperature,  the  normal  not  infre- 
lently  being  reached  by  the  time  the  exanthem  is 
,lly  out.  At  the  same  time  the  mucous  membranes 
icome  affected,  the  eruption  appearing  in  the 
outh,  on  the  pharynx,  cheeks,  lips,  tonsils,  ceso- 
lagus,  vulva,  vagina,  anus,  and  extreme  end  of  the 
■ethral  canal.  The  papules  are  at  first  slightly  red, 
1  minute  that  they  may  be  easily  overlooked,  but 
;t  conveying  a  distinct  sense  of  irregularity  to  the 
iger  as  it  is  passed  over  the  surface,  as  though 
illet-seed  or  small  shot  were  embedded  in  the 
:in  ;  if  the  patient,  however,  be  cold,  with  con- 
acted  facial  capillaries,  the  eruption  may  not  be  so 
isily  detected.  More  slowly,  usually  some  hours 
ter,  after  the  primary  papules  have  appeared  on 
le  face,  those  on  the  legs  develop,  and  last  of  all 
1  the  feet.  The  full  efflorescence  is  reached  usually 
1  from  48  to  72  hours,  and  portions  of  skin  upon 
hich  mechanical  irritation  or  pressure  has  existed 
.s  from  bands  of  petticoats,  garters,  collars)  will 
;veal  very  closely  congregated  papules,  strikingly  in 
)ntrast  with  other  parts :  further,  although  the 
■uption  may  be  considerable  on  the  back,  breast, 
■ms,  and  trunk,  it  is  always  very  sparse  on  the 
adomen.  On  the  third  day  of  the  rash,  vesicles 
•e  formed  filled  with  clear  fluid  ;  these  enlarge 
itil  the  fifth  day,  by  which  time  they  have  attained 
le  size  of  a  pea,  and  are  semiglobular  and  um- 
ilicated,  in  a  greater  or  less  number. 

4.  The  Suppurative  Stage. — About  the  eighth  or 
inth  day  of  the  eruption,  the  contents  of  the 
jsicles  Isecome  purulent,  the  areola  seen  at  first 
irrounding  the  pocks  is  more  extended  and  of  a 
seper  colour,  the  umbilication  is  lost  and  the  pus- 
iles  have  a  flattened  top,  appearing  of  a  greyish- 
5llow  colour.  These  changes  are  first  noticed  on 
le  face  and  follow  the  order  in  which  the  erup- 
on  appeared.  If  the  eruption  is  discrete,  the 
^mperature  of  maturation  does  not  as  a  rule  rise, 
'vcept  for  a  few  hours,  and  convalescence  is  not 
lerefore  retarded.  If  there  be  a  plentiful  crop  of 
ustules  there  is  generally  a  considerable  degree  of 
veiling  of  the  face  which  also  extends  to  the  scalp, 
ften  involving  the  eyelids  in  such  a  manner  that 
le  eyes  are  completely  closed.  This  subsides  about 
le  tenth  or  twelfth  day,  by  which  time  the  hands 
nd  feet  are  seen  to  have  participated.  Some  pain 
1  the  throat  with  dysphagia  is  common  when  the 
A'elling  of  the  face  arises,  and  at  the  same  period 
n  amount  of  viscid  saljva  dribbles  from  the  mouth. 

5.  Tlie  Desiccative  Stage  begins  about  the  eleventh 
r  twelfth  day,  sometimes  earlier  ;  the  facial  pustules 
rst  commence  to  dry  up  and  rapidly  proceed  to 
)rm  crusts  or  scabs,  which  fall  off  after  a  variable 
me.  Some  of  the  pustules  are  always  liable  to  be 
■rematurely  broken  by  accident  or  the  patient's  in- 
jrference,  and  these  will  consequently  crust  over 
arlier  than  they  otherwise  would  have  done.  So 
bat  in  fixing  the  period  of  desiccation,  those  pus- 
.iles  only  must  be  regarded  of  which  the  natural 


progress  has  not  been  interfered  with.  Red  spots 
are  always  left  which  are  somewhat  elevated  as  long 
as  the  skin  remains  swollen,  but  after  a  time  either 
disappear,  without  leaving  a  trace,  or  else  change 
to  depressions  varying  with  the  amount  of  damage 
done  to  the  true  skin  by  ulceration.  Those  with 
long-adherent  crusts  invariably  leave  deep  cicatrices 
with  inverted  edges,  and  a  punctated  seamed  base  ; 
such  are  particularly  observable  about  the  aire  nasi. 

Varieties. — A  slight  innovation  on  the  usual 
nomenclature  of  the  various  kinds  of  the  disease  is 
ventured  upon,  as  it  is  difficult  to  classify  one  or 
two  under  the  usual  divisions  employed. 

They  may  be  described  under  eight  headings  : 
(l)  Discrete;  (2)  Confluent;  (3)  Semi-confluent; 
(4)  Hemorrhagic  or  Malignant;  (5)  Hemor- 
rhagic pustular;  (6)  Modified  (Varioloid)  ; 
(7)  Variola  Aquosa  ;  (8)  Corymbose. 

1.  The  Discrete  form  may  be  taken  as  the 
standard  for  descriptive  purposes,  as  the  number 
of  such  cases  forms  by  far  the  larger  proportion  of 
those  attacked  and  has  already  been  considered 
in  the  foregoing  paragraph. 

2.  The  Conjluent  form  commences  like  the 
discrete,  but  the  initial  symptoms  are  invariably 
more  grave  and  pronounced  ;  indeed,  it  may  be 
said  that  the  intensity  of  the  symptoms  in  the  pro- 
dromal stage  is  in  direct  proportion  to  the  subse- 
quent eruption,  and  that  high  temperature  and  severe 
disturbances  usually  (but  not  invariably)  indicate  con- 
fluent small-pox.  The  eruption  appears  earlier  and 
spreads  more  rapidly  than  in  the  milder  forms.  The 
papules  are  always  discrete  at  first,  but  subsequently 
coalesce  ;  but  however  numerous  they  may  be  on  the 
face,  hands,  and  feet,  they  will  always,  as  in  the 
discrete  form,  be  found  less  scanty  on  the  extremi- 
ties, and  very  sparse  indeed  on  the  abdomen.  The 
temperature  falls  but  little  on  the  advent  of  the 
rash,  remaining  persistently  high  from  the  onset ; 
occasionally,  however,  there  is  so  marked  a  reduc- 
tion of  fever  that  the  patient  fancies  he  is  pro- 
gressing satisfactorily.  By  the  eighth  or  ninth  day, 
the  pocks  having  attained  their  maximum  pustular 
size,  and  the  bluntness  of  their  summits  giving  way 
to  a  hemispherical  shape,  there  is  a  recrudescence  of 
temperature,  which  perhaps  reaches  104°  or  105°. 
The  pulse  is  very  rapid,  there  is  marked  throbbing 
of  the  carotids,  and  great  restlessness  and  insomnia 
are  present.  About  this  time  the  peculiar  charac- 
teristic constant  greasy  odour  becomes  accentuated, 
and  violent  delirium  appears — demanding  constant 
nursing.  The  writer  has  seen  this  derangement 
assume  both  a  grave  homicidal  and  suicidal  ten- 
dency. Salivation  in  adults  is  often  profuse,  the 
cervical  and  inguinal  glands  enlarge,  and  great 
tumefaction  of  the  head  and  face  appears — so  pro- 
nounced is  this  general  swelling  that  the  patient 
cannot  see,  hear,  or  smell.  The  presence  of  the 
eruption  on  the  mucous  membrane  renders  swallow- 
ing, breathing,  and  micturition  almost  impossible, 
and  makes  up  a  sum  total  of  misery  perhaps  un- 
e("|ualled  by  any  other  disease.  In  fatal  cases  by 
the  tenth  or  eleventh  day  a  typhoid  condition 
ensues.  In  other  instances  the  maturation  of  the 
pustules  goes  on  for  a  day  or  two  satisfactorily,  then 
suddenly  the  pulse  falters,  the  pustules  collapse,  the 
extremities  become  cold,  and  the  patient  dies.  A 
fatal  termination  occurs  as  a  rule  on  the  eleventh 
day  in  vaccinated  subjects,  on  the  ninth  in  the  un- 
vaccinated.  In  favourable  cases,  about  the  eleventh- 
day  the  secondary  fever  abates. 
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Between  the  Confluent  and  the  Discrete  forms 
there  is  necessarily  constructed  a  third  class,  or  :  — 

3.  The  Seini-coiifliient  cases,  in  which  some  of 
the  pustules  stand  distinct,  others  coalesce,  the  con- 
fluent patches  being  more  or  less  numerous.  There 
is  in  consequence  a  very  appreciable  gradation  of 
risk  to  life,  as  when  the  confluent  patches  are  many 
and  extensive  the  form  may  be  divided  by  a  fine 
line  only  from  that  of  the  true  confluent  ;  indeed, 
this  class  furnishes  a  large  mortality — in  sonie 
epidemics  reaching  as  high  as  16  or  18  per  cent. 

4.  HLcntorrhagu  or  Malignant  form  (Synon.  : 
Variola  Nigra  ;  Variola  Hemorrhagica  ;  Black 
Small-pox;  Purpura  Variolosa). — The  initial  sym- 
ptoms are  very  pronounced  ;  there  is  great  pain  in  the 
lumbar  and  prsecordial  regions,  and  almost  constant 
vomiting  ;  the  rash  appears  after  forty-eight  hours  of 
high  fever,  but  it  is  only  on  careful  inspection  that 
a  few  scattered  papules  are  discovered  in  the  usual 
situations,  while  the  intervening  skin  is  of  a  dark 
brick-dust  colour.  About  the  third  or  fourth  day  the 
greater  part  of  the  body  is  ecchymotic,  emitting  an 
almost  intolerable  odour,  in  which  the  breath  par- 
ticipates. The  face  is  not  only. somewhat  swollen, 
but  dark  purplish  in  colour,  the  conjunctivte  are 
swollen  and  black,  hemorrhage  having  taken  place 
beneath  them,  and  the  cornese  appear  as  if  sunk  in 
dark-red  pits,  from  which  blood  often  trickles  down 
the  cheeks.  Hemorrhage  also  occurs  from  the 
mucous  surfaces,  from  the  bowels,  stomach,  lungs, 
kidneys,  and  bladder,  and  in  women  from  the 
vagina — occasionally  from  all  combined.  If  the 
patient  lives  until  the  third  or  fourth  day,  a  few 
vesicles  may  be  seen  ;  these  are,  however,  invari- 
ably scanty  and  abortive,  and  to  the  inexperienced 
add  little  to  aid  in  the  diagnosis  of  the  disease. 
The  temperature  is  very  variable,  sometimes  high, 
sometimes  sub-normal,  and  the  mental  faculties  are 
invariably  painfully  lucid  up  to  the  moment  of  disso- 
lution. Young  and  strong  persons,  with  dark  eyes, 
hair,  and  complexion,  are  more  frequently  the  vic- 
tims of  hasmorrhagic  small-pox. 

5.  Huviiori-hagic  pustular  form. — This  form  of 
the  disease,  from  which  recovery  often  takes  place, 
presents  certain  connnon  features  and  peculiarities. 
It  is  so  named  from  the  fact  that  the  contents  of  the 
pustules  become  black-centred,  caused  by  a  complete 
stasis  of  the  blood  in  a  cluster  of  engorged  capil- 
laries. The  haemorrhage  occurs  during  the  change 
from  vesicle  to  pustule,  the  eruption  then  aborting 
and  convalescence  being  soon  established.  In  this 
mild  form  there  is  rarely  hemorrhage  from  mucous 
surfaces  and  the  constitutional  symptoms  are  not 
more  marked  than  in  an  ordinary  case  of  moderate 
severity.  The  blood-containing  pocks  are  also 
formed  on  the  lower  extremities  from  mechanical 
causes,  as  by  running  about  when  in  a  state  of 
delirium,  or  after  much  handling  by  attendants. 
When  with  this  condition  hemorrhage  into  the 
skin,  beneath  the  vesicles  or  pustules  and  from  the 
mucous  membranes,  occurs,  the  cases  prove  fatal  in 
the  great  majority  of  instances,  death  generally 
taking  place  as  soon  as  the  pustular  stage  is  reached 
or  even  sooner. 

6.  Modified  sinall-pox  is  that  which  occurs 
subsequent  to  a  more  or  less  successful  vaccination, 
and  is  seen  in  the  bulk  of  patients  admitted 
into  sm.all-pox  hospitals.  This  was  shown  by  the 
writer  in  an  analysis  of  10,403  cases,  of  which 
6,939  were  beyond  question  vaccinated  in  some 
form  or  the  other.    The  initial  symptoms  of  such 


may  be  severe,  but  are  not  usually  so  ;  and  the  in- 
fluence of  the  vaccination  being  still  retained, 
renders  the  course  of  the  disorder  less  dangerous 
and  diminishes  the  intensity  of  the  primary  fever. 
When  the  eruption  appears  the  difference  between 
variola  and  varioloid  becomes  apparent  :  the  rash  is 
sometimes  exceedingly  scanty  ;  owing,  however,  to 
the  bad  quality  of  the  primary  vaccination  or  to  the 
exhaustion  of  its  protective  power,  cases  are  seen  in 
which  the  eruption  is  very  copious  and  exceptionally 
confluent.  These  cases  seldom,  however,  in  early 
life  fail  to  follow  a  very  different  course  from  that 
of  true  variola.  On  the  fifth  day  the  papules  be- 
come vesicles,  which  in  a  day  or  two  dry  up,  while 
the  almost  complete  absence  of  secondary  fever 
is  both  its  constitutional  peculiarity  and  the  main 
source  of  the  patient's  safety. 

7.  Variola  Aqiiosa  is  a  very  fatal  form  in 
which  the  eruption  never  becomes  pustular.  It  is 
characterised  by  large,  watery  vesicles,  tending  to 
form  patches  ;  the  skin  of  the  hands  and  knees 
looks  as  if  it  had  been  macerated  for  a  long  time 
in  water,  the  epidermis  completely  separating  from 
the  cutis  on  pressure.  The  eruption  in  such  cases 
is  scarcely  elevated  above  the  surface  of  the  skin  of 
the  face  and  body  ;  it  is  flattened  and  without  defini- 
tion of  form.  The  temperature  is  generally  low, 
there  is  marked  depression  of  the  vital  powers  from 
an  early  stage,  the  extremities  are  generally  cold 
and  the  patient  very  uneasy  and  restless. 

8.  Corymbose  im2\\-Tfoy,  is  a  very  rare  form  of  the 
disease,  the  peculiarity  being  that  the  eruption  is 
arranged  in  clusters  like  berries.  The  mortality  it 
causes  is  quite  out  of  proportion  to  the  amount  of 
rash.  Vaccinated  persons  are  more  frequently  at- 
tacked than  the  un vaccinated,  and  there  is  a  great 
tendency  to  the  formation  of  symmetrical  patches. 
Some  capital  has  been  made  by  anti-vaccinators  in 
reference  to  this  class  of  case  by  pointing  out  that 
in  Marson's  patients,  as  in  others,  they  occurred 
more  frequently  in  the  vaccinated.  This  was 
owing  only  to  the  small  number  of  this  curious 
form  of  small-pox  being  observed  by  him  and 
others. 

Diagnosis. — In  a  well-marked  instance  the  dia- 
gnosis is  very  easy.  In  the  less  severe  cases  reliance 
must  be  placed,  not  on  a  single  sign  or  symptom, 
but  on  the  collection  and  comparison  of  all.  Dur- 
ing the  initial  stage  the  difficult}'  may  be  great,  yet 
an  error  at  this  stage  may  be  followed  by 
disastrous  results,  not  only  to  the  patient  but  to 
others,  to  whom  the  disease  may  be  inadvertently 
communicated.  A  character  peculiar  to  small- pox 
is  the  suddenness  of  the  invasion,  accompanied  by  a 
peculiar  and  generally  persistent  state  of  precordial 
trouble,  and  one  of  the  almost  constant  precursors 
is  backache ;  these,  combined  with  frontal  headache, 
high  temperature,  rapid  pulse,  and  a  general  feel- 
ing of  severe  illness,  are  symptoms  of  marked  im- 
portance. Still,  they  are  not  sufficiently  definite  to 
warrant  a  reliable  diagnosis  of  small-pox  until  the 
appearance  of  the  characteristic  eruption.  Measles 
is  the  disease  with  which  variola  is  most  frequently 
confounded,  and  the  appearance  of  the  skin  during 
the  early  stage  of  eruption  is  certainly  very  like 
it,  but  the  macule  in  the  former  are  developed 
simultaneously  on  the  face,  trunk,  and  extremities, 
and  are  accompanied  by  running  at  the  eyes  and  nose, 
and  a  harsh,  dry  cough  ;  the  exanthem  also  appears 
on  the  fourth  day,  while  that  of  small-pox  follows 
on  the  third  day,  or  after  forty-eight  hours'  illness. 
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n  measles,  again,  the  papules  are  not  so  elevated, 
nd  therefore  are  not  so  distinctly  felt  as  in  small-pox. 
"^ery  important,  too,  is  the  degree  of  fever  in 
ariola  in  the  initial  stage  ;  although  it  may  at  first 
each  105°  or  106°  F.  the  temperature  falls  soon  after 
he  eruption  appears,  while  in  measles  it  continues 
he  same  or  even  rises. 

Varicella  often  leads  t(j  difficulty  in  diagnosis. 
Chicken-pox,  p.  279. 

In  the  form  of  syphilitic  eruption  which  looks 
ike  small-pox,  the  rash  is  scattered  symmetrically 
iver  the  face,  limbs,  and  trunk;  it  may  be  discrete 
ir  confluent  ;  the  papules  are  hard  and  shotty  at 
rst  ;  they  have  depressed  centres  ;  they  form  ad- 
erent  scabs,  and  they  leave  scars.  The  eruption 
iffers  from  variola  in  the  slowness  of  its  evolution, 
1  its  long  persistence  and  its  very  slow  decline, 
t  is  only  in  its  early  stages  that  mistakes  in 
iagnosis  are  likely  to  occur. 

In  Glanders  the  initial  symptoms  somewhat  re- 
cmble  small-pox,  and  the  rash  consists  of  hard 
lapules,  which,  however,  speedily  become  ulcers 
jf'e  p.  579)-  Like  varicella,  this  rash  appears  in 
uccessive  crops  ;  and  there  is  no  defined  period  (forty- 
ight  hours)  of  prodromal  fever  as  in  variola.  Cer- 
ain  dritg-rashes — copaiba  and  iodide  of  potassium — 
re  like  small-pox,  while  vaccination  with  calf- 
ymph  may  develop  an  erythematous  rash  known  as 
'\oseola  z'accinosa  appearing  from  the  8th- 12th  day, 
I  hich  has  been  mistaken  for  the  eruption  of  variola. 

Erysipelas  simulates  smail-pox  by  causing  red- 
ess,  swelling,  and  fever,  but  all  the  other  sym- 
itoms  are  wanting  ;  and  other  diseases  associated 
ifith  pain  in  the  back  have  given  rise  to  errors  in 
iagnosis.    See  Lumbago. 

Prognosis. — The  factor  of  the  highest  im- 
lortance  is  the  presence  or  absence  of  one  or  more 
^■pical  vaccine-scars.  Unmodified  small-pox  is  an 
xceedingly  fatal  disease  (.ftY' Mortality,  p.  102S). 
!'he  disease  is  more  fatal  at  the  beginning  and 
uring  the  height  of  an  epidemic  than  at  its  close  ; 
leriods  of  the  year  also  appear  to  exercise  some 
nfluence  on  the  mortality  ;  therefore,  in  the  con- 
ideration  of  the  probable  result  of  any  given  case, 
everal  circumstances  must  be  kept  in  view,  as : 

1)  The   character   and  amount  of  vaccination. 

2)  Age. — Very  few  infants  under  one  year  recover, 
nd  from  birth  to  five  years  the  disorder  is  very 
ital.  In  old  age  the  chances  of  recovery  are 
light.  (3)  Pregnancy. — The  mortality  in  pregnant 
lomen  is  greater  than  in  non-pregnant  women, 
nd  gestation  probably  tends  to  impart  the  htemor- 
hagic  character  to  the  disease  [see  Prk(;nancy, 
disorders  of).  (4)  Eruption. — The  quantity  and 
haracter  of  the  rash  must  be  regarded  ;  if  scanty 
he  disease  rarely  proves  fatal.  Confluence,  on 
he  other  hand,  is  of  the  utmost  gravity.  Flattened 
mstules,  lack  of  acumination,  pasty-white  eruption 
vithout  swelling,  and  all  forms  of  hemorrhagic 
pots  render  recovery  improbable.  (5)  De- 
iriiitn  is  a  comparatively  harmless  symptom.  In 
onfluent  cases  patients  die  from  exhaustion  and 
epticajmia  ;  rapidity,  dicrotisni  and  feebleness  of 
Hilse  are  critical  signs,  as  also  low  muttering  deli- 
ium,  restlessness,  insomnia,  diarrhoea,  absence  of 
lerspiration,  and  refusal  of  nourishment. 

Complications  Bronchitis,  sometimes  asso- 

iated  with  Pneumonia,  is  generally  present. 
'Veurisy,  often  purulent,  is  a  tolerably  frequent  and 
langerous  complication.  Diphtheria  is  an  accre- 
lited  complication.     The  writer  has  seen  many 


laryngeal  disorders  in  small- pox,  but  never  any- 
thing resembling  characteristic  diphtheritic  mem- 
brane. Glossitis  arises  during  the  secondary  fever  ; 
the  tongue  becomes  enormously  swollen,  causing 
dyspnrea  and  dysphagia.  Few  of  those  so  attacked 
recover,  /ujlamniation  of  the  larynx,  leading  to 
ulceration  of  the  mucous  membrane  and  necrosis  of 
the  cartilages,  is  now  and  then  seen  ;  in  such  the 
epiglottis  and  arytaino-epiglottidean  folds  are  oede- 
matous,  with  the  cartilages  necrosed  and  surrounded 
by  pus  ;  this  generally  occurs  during  convalescence, 
and  may  terminate  in  either  dysphonia  or  aphonia. 

Otorrha-a  and  its  results  are  not  infrequent ;  but 
mastoid  abscess  is  a  very  rare  complication. 

Ulceration  of  the  Cornea  is  a  common  complica- 
tion, and  often  leads  to  complete  destruction  of  one 
or  both  eyes.  It  begins  at  various  stages  of  the 
disease — the  second  week  is,  however,  the  most 
common  — and  runs  a  very  rapid  course.  Starting 
as  a  conjunctivitis  with  itching  and  photophobia,  it 
extends  in  perhaps  a  few  hours  only  to  the  covering 
of  the  eyeball :  the  swelling  rapidly  increases,  and 
at  the  same  time  a  copious  purulent  discharge  occurs. 
On  examination,  a  small  spot  of  ulceration  can  be 
seen  near  the  margin  of  the  cornea  ;  this  spreads 
with  marvellous  rapidity,  destroying  the  several 
layers,  and  giving  rise  to  hypopyon  and  panophthal- 
mitis. It  is  very  doubtful  if,  as  stated  by  some, 
pocks  form  on  the  eyeball.  The  most  favourable 
result  is  an  interstitial  keratitis. 

The  abdominal  viscera  are  rarely  affected,  but 
occasionally  diarrhoea  is  very  persistent.  (Edema  of 
the  legs,  due  to  weakness  and  exhaustion,  is  some- 
times seen  ;  it  may  also  be  due  to  chronic  nephritis, 
but  the  latter  is  a  very  rare  sequela  of  small-pox. 
Permanent  psychical  disturbance  is  the  result  occa- 
sionally of  the  delirium,  and  occurs  in  both  mild  and 
severe  cases.  Dementia  occasionally  results.  See 
Insanity  in  Special  Diseases,  p.  770. 

Boils  are  the  most  common  of  all  the  sequelae  of 
small-pox.  They  are  very  numerous  and  painful, 
and  protract  the  convalescence. 

Gangreite,  usually  of  penis  and  scrotum,  and  ery- 
sipelas of  scalp  and  face  are  sometimes  met  with, 
and  almost  invariably  after  confluent  small-pox,  at 
the  end  of  the  second  week. 

Orchitis  is  an  occurrence  of  considerable  fre- 
quency, especially  in  severe  cases ;  it  is  occa- 
sionally met  with  in  lads,  but  more  often  in  adults, 
and  appears  and  develops  with  the  eruption.  Reso- 
lution is  the  usual  termination. 

Baldness  of  a  permanent  character  may  result 
from  small-pox,  also  loss  of  beard  and  whiskers. 

Treatmen'I". — There  is  no  drug  capable  of 
exerting  an  influence  over  the  course  of  the  disease 
after  the  manifestation  of  the  symptoms  peculiar  to 
small-pox,  but  at  certain  stages  vaccination  can 
prevent  or  modify  it  :  for  example,  if  the  operation 
were  performed  within  forty-eight  hours  after  a 
person  had  been  exposed  to,  and  contracted  the 
disease,  his  safety  would  be  secured  ;  if  delayed  for 
seventy-two  hours  the  attack  would  he  modified  : 
done  later,  however,  it  would  be  absolutely  in- 
efl'ectual,  and  serve  only  to  bring  vaccination  into 
disrepute.  The  only  two  drugs  that  have  justified 
a  trial  are  salol  and  sulphite  of  sodium.  The 
ordinary  rules  for  nursing  infectious  patients  must 
be  carried  out  ;  the  nurses  should  be  protected  b}- 
vaccination  (see  Nursing  the  Sick  ;  Fever,  p. 
535).  If  the  rash  come  out  thickly  it  will  be  wise 
to  remove  as  much  of  the  hair  off  the  head  and  face 
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as  possible.    The  diet  should  be  light  and  nutri- 
tious ;  for  ordinary  drink  fresh-made  lemonade  is 
acceptable,  and  for  children  cold  or  iced  water. 
Stimulants  with  eggs  may  be  required  ;  the  diffusible 
stimulants,  as  ammonia  and  ether,  may  be  needed. 
Constipation  should  be  relieved.    Daily  tepid  spong- 
ing of  the  whole  body  must  be  insisted  upon,  and  as 
it  is  common  for  boys  and  men  who  have  long  pre- 
puces to  suffer  from  retention  of  urine  from  phimosis, 
this  should  be  attended  to,  as  also  the  state  of 
the  genital  organs  of  women  ;  indeed  the  utmost 
cleanliness  cannot  be  too  strongly  enforced.  Dur- 
ing the  stages  of  suppuration  and  desiccation  pro- 
longed  warm  baths  are  appreciated,    by  which 
the  local  inflammation  is  often  much  reduced.  In 
France  the  patient  is  sometimes  completely  washed 
two  or  three  times  a  day  in  a  solution  of  perchloride 
of  mercury  ( I  in  1 ,000).  The  use  of  a  dark  chamber 
is  said  to  have  modified  the  eruption  ;  the  same 
results  are  perhaps  obtained  by  excluding  the  ultra- 
violet rays,  which  have  strong  chemical  action,  by 
means  of  red  window-glass  and  red  curtains.  The 
early  convulsions  of  children  are  best  met  with 
bromide  of  potassium  and  henbane,  while  sleep  in 
adults  is  obtained  either  by  morphine  or  the  ad- 
ministration   of  liquor  opii   sedativus.  Chloral 
hydrate  is  an  untrustworthy  narcotic,  and  by  no 
means  devoid  of  danger.     Care  should  also  be 
taken  not  to  push  narcotics  too  freely,  otherwise 
coma  may  ensue  and  a  fatal  collapse.     For  the 
throat-trouble,  ice  constantly  sucked,  a  gargle  of 
carbolic  acid  and  glycerine,  or  a  solution  of  chlorate 
of  potassium  affords  relief.  Spraying  with  glycerine 
and  tannin  or  alum  is  sometimes  useful.    In  the 
violent  delirium,  so  often  associated  with  small- 
pox, mechanical  restraint  is  often  demanded  to 
obviate  unexpected  results,  and  although  alcohol 
too  often  plays  an  important  part  in  the  causation, 
no  doubt  it  is  partly  occasioned  by  the  intensity  of  the 
fever.    Reduction  of  temperature  usually  resists  the 
measures  employed.    Antipyretics  avail  but  little, 
and  are  not  devoid  of  danger  ;  even  the  cold  bath 
is  not  efficacious,  except  for  very  short  periods.  In 
the  stages  of  pustulation  and  scabbing  intolerable 
itching  is  often  complained  of,  and  for  its  relief 
vaseline  and  carbolised  oil,  or  some  other  greasy 
material  is  the  most  favoured.    The  result  of  con- 
siderable experience  teaches  that  anti-pruritic  re- 
medies are  useless,  and  tend  to  promote  rather 
than  prevent  both  the  pitting  and  the  great  irrita- 
tion that  occurs.     Lead-lotion,  to  which  has  been 
added  liq.  carbonis  detergens,  applied  warm,  very 
frequently  answers   better.     In   young  children 
nothing  avails  if  this  symptom  is  much  in  evidence, 
and  it  portends  an  almost  certainly  fatal  result. 
Gregory's  remark  that  '  the  masks  and  ointments 
formerly  in  use  for  that  purpose  (the  prevention  of 
pits  and  scars)  are  in  reality  more  hurtful  than 
beneficial '  is  as  true  now  as  when  he  made  it. 

Pain   in   the  feet — sometimes  very  intense — is 
best  relieved  by  a  hot  linseed  poultice. 

Complications  must  be  treated  according  to  their 
nature.  The  most  satisfactory  procedure  as  re- 
gards the  terrible  affection  of  the  eyes  is  the 
application  of  the  yellow  oxide  of  mercury  to  the 
2ilcer  itself  as  soon  as  discovered,  supplemented  by 
the  frequent  and  free  use  of  a  lotion  made  of 
extract  of  belladonna  (gr.  x  ad  jj),  applied  as 
warm  as  possible ;  this  keeps  the  pupil  well  dilated, 
diminishes  swelling,  and  reduces  the  pain,  which, 
however,  is  as  often  absent  as  present. 


Small-pox  patients  convalesce  quickly  and 
require  few  if  any  so-called  tonics ;  their  large 
appetites  are  notorious.  Warm  antiseptic  baths 
should  be  taken  every  second  or  third  night  during 
the  stage  of  convalescence,  and  no  patient  should 
be  permitted  to  mix  with  the  healthy  until  every 
scab  has  fallen  off  and  the  skin  is  in  a  normal  con- 
dition. Scabs  are  often  found  under  the  nails  of 
both  feet  and  hands,  which  sometimes  are  cast  off.  - 

The  disposal  of  the  dead  claims  attention,  and 
certain  precautions  are  imperative.  Delay  in  burial 
should  be  most  strenuously  opposed,  and  cremation 
by  all  means  carried  out  if  possible.  See  Public 
Health  :  Disposal  of  the  Dead,  p.  1346. 

For  the  disinfection  of  the  room  occupied  by  a 
small-pox  patient,  see  article  Disinfection,  pp. 
412-415  ;  and  PUBLIC  HEALTH,  p.  1345. 

W.  Gayton. 

SMELL,  Disorders  of. — See  Nose,  Diseases 
of ;  and  Olfactory  Sense. 

SNAKE-POISONS.— Venom,  Effects  of; 
Venomous  Animals. 

SNEEZING,  Paroxysmal.  —  Synon.  :  Fr. 
Coryza  Spasmodiqiie  ;  Ger.  Niesekrampf. 

Definition. — An  affection  characterised  by  fre- 
quent and  uncontrollable  attacks  of  sneezing,  out 
of  proportion  to  any  nasal  secretion. 

^Etiology. — The  causes  of  excessive  sneezing 
may  be  broadly  classified  as  extrinsic  and  intrinsic. 
Extrinsic  causes  include  especially  various  vege- 
table substances  in  the  form  of  powder,  of  which 
tobacco-snuff  is  the  type,  and  the  pollen  of  certain 
plants  the  most  frequent  example  (see  Hay  Fever). 
The  intrinsic  conditions  in  connection  with  which 
the  affection  occurs  vary  considerably.  In  some 
cases  it  is  associated  with  whooping-cough  or 
asthma,  and  it  is  especially  common  in  young 
persons.  Paroxysmal  sneezing,  especially  in  the 
early  morning,  is  occasionally  associated  with  epi- 
lepsy. It  has  been  met  with  in  pregnancy,  and 
even  during  more  than  one  pregnancy  in  the  same 
person,  ceasing  in  the  intervals,  and  has  been  sup- 
posed to  replace  morning-sickness  (Barnes).  In 
some  persons  a  bright  light  or  intense  colour  is 
sufficient  to  determine  an  attack  of  sneezing,  ap- 
parently by  some  abnormal  sensory  association. 

Symptoms. — The  morbid  sneezing  has  no  special 
characters.  It  is  distinctly  a  reflex  act,  being 
usually  excited  by  some  slight  impression  on  the 
fifth  nerve.  A  catarrhal  condition  of  the  nasal 
mucous  membrane  is  common.  The  secretion  has 
been  thought  to  be,  in  some  cases,  of  a  special 
character,  but  its  nature  is  unknown. 

Treatment. — The  attack  itself  may  usually  be 
cut  short  by  a  strong  impression  on  some  branch 
of  the  fifth  nerve  ;  when  this  fails,  a  mustard 
poultice  to  the  back  of  the  neck,  or  an  emetic,  may 
be  employed,  if  the  attack  is  sufficiently  severe. 
Atomised  astringent  nasal  inhalations,  or  the  vapours 
of  creosote  or  iodine,  are  useful,  but  the  most 
effectual  agent  is  the  application  to  the  nasal 
mucous  membrane  of  a  solution  of  hydrochloride 
of  cocaine  by  a  nasal  douche.  The  general  health 
should  be  put  right,  and  a  course  of  bromide  of 
potassium  is  often  useful,  combined  with  iron, 
quinine,  or  arsenic.  See  Catarrh  ;  and  Hay- 
Fever. 

W.  R.  GOWERS. 
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SNUFFLES. — A  popular  term  for  the  condition 
in  which  a  nasal  discharge  exists  in  children  suffering 
from  congenital  syphilis.    See  Syphilis. 

SODEN,  in  Taunus,  Germany. — Common 
salt  waters.    See  Mineral  Watkrs. 

SOFTENING.— Synon.  :  Fr.  RamoUissemeni  ; 
Gar.  Er7veiLhiing.  See  Brain,  Softening  of ; 
Spinal  Cord,  Softening  of ;  Fatty  Degenera- 
TION.S  ;  Thrombosis  ;  and  Embolism. 

SOMNAMBULISM.  —  Sleep-walking.  See 
Sleep,  Disorders  of. 

SOMNILOQUY.— Sleep-talking.  See  Sleep, 
Disorders  of. 

SOMNOLENCE. — An  unnatural  drowsiness  or 
disposition  to  sleep.    See  Sleep,  Disorders  of. 

SONOROUS  RHONCHUS.— A  variety  of  dry 
riile  or  rhonchus,  i.)f  a  low-pitched  character,  re- 
sembling snoring  and  similar  sounds,  and  produced 
in  the  larger  air-tubes.  See  Physical  E.xamina- 
TION  ;  and  Rhonchus. 

SOPOR  (Lat. ). — An  unnatural  deep  sleep,  from 
which  the  patient  can  only  be  roused  with  difficulty. 
Sec  Consciousness,  Disorders  of. 

SOPORIFICS  (sopor,  heavy  sleep). —Synon.  : 
Fr.  Sopoi'ifiqiies  ;  Soporatives  ;  Ger.  Einschhifermie 
Mittcl. — Agents  that  promote  sleep.  &<:  Nar- 
cotics ;  and  Sleep,  Disorders  of. 

SORDES  (Lat.:  filth).— Definition.— Crusts 
which  form  upon  the  lips  and  teeth  of  persons 
suffering  from  e.xtreme  exhaustion. 

Description. — Sordes  occur  commonly  in  what 
is  called  the  typhoid  state,  whether  this  be  due  to 
typhoid  fever  or  to  the  intoxication  produced  by  the 
poisons  of  any  of  the  pathogenic  organisms  which 
multiply  in  the  body.  Sordes  appear  first  as  thin, 
light-yellowish  crusts  upon  the  prolabia,  generally 
in  close  proximity  to  the  teeth  ;  gradually  increase 
in  thickness  and  in  area ;  and,  changing  their 
colour  to  brown,  or  even  black,  at  length  extend 
to  the  adjacent  surfaces  of  the  teeth.  They  seldom 
or  never  cover  those  portions  of  the  teeth  which 
are  hidden  by  the  lips,  but  spread  over  their  ex- 
posed surfaces  ;  so  that,  as  the  patient  lies  with 
slightly  parted  lips,  they  bridge  over  the  interval 
in  the  form  of  a  narrow  band  upon  the  middle  of 
the  incisors  of  the  upper  jaw.  When  the  lips  are 
more  widely  separated,  the  sordes  do  not  extend, 
■except  in  conditions  of  extreme  exhaustion,  over 
the  whole  of  the  exposed  surfaces  of  the  teeth,  but 
form  two  ridges,  corresponding  with  the  margins  of 
the  upper  and  lower  lips. 

Pathology. — Sordes  are  composed  of  various 
schizomycetes,  mingled  Viixh  debris  of  food  and  epi- 
thelium. Micrococci  of  various  forms,  and  often 
diplococci,  with  bacteria  and  bacilli,  occur  almost 
constantly ;  Bacillus  subtilis  frequently ;  and  one 
of  the  writers  has  found,  each  in  a  single  instance, 
Sarcina  ventriculi  and  Spirochteta  plicatilis. 

Treatment. — These  organisms,  which  are  of 
constant  occurrence  on  the  papillary  surface  of  the 
healthy  tongue,  are  easily  dislodged  from  the  smooth 
lips  and  teeth.  But  in  conditions  of  great  prostra- 
tion, especially  when  the  prostration  is  associated 
with  delirium,  the  slight  frictions  necessary  for  their 


removal  are  not  made.  There  is  often  a  marked 
absence  of  saliva  due  to  its  deficient  secretion  ;  hence 
they  obtain  so  firm  a  hold  that  they  can  only  l^e 
removed  by  careful  and  repeated  cleansing.  Such 
cleansing  may  with  advantage  be  performed  with  a 
piece  of  soft  rag,  or  a  brush,  dipped  in  a  weak 
solution  of  Condy's  fluid,  or  in  the  glycerine  of  boric 
acid.  A  spoonful  of  iced  water  repeated  frequently 
will  be  a  great  comfort.  So,  too,  is  a  small  piece 
of  ice  allowed  to  dissolve  in  the  mouth,  or  lemonade, 
or  weak  black  tea  without  milk,  slightly  acidulated 
with  a  slice  of  lemon. 

Henry  T.  Butlin. 
D'Arcy  Power. 

SORE-THROAT.  —  A  popular  name  for  various 
affections  of  the  pharynx,  larynx,  and  tonsils.  See 
Larynx,  Diseases  of ;  Pharynx,  Diseases  of ;  and 
Tonsils,  Diseases  of. 

SOUFFLE  (Fr.).— A  soft,  blowing  sound.  The 
term  is  applied  either  to  the  respiratory  murmur 
heard  over  the  lungs  ;  or  to  certain  murmurs  heard 
in  connection  with  the  heart  or  blood-vessels.  See 
Physical  Examination. 

SOULZMATT,  in  Alsatia.— Alkaline  table- 
waters.    See  Mineral  Waters. 

SOUTH  AFRICA. —  No  description  of  this 
country  in  its  present  condition  (November,  1901) 
can  be  of  any  medical  interest. 

SPA,  In  Belgium. — Iron  or  chalybeate  waters. 
See  Mineral  Waters. 

SPAIN,  Souther-n. — See  Malaga;  and  Cli- 
mate, Treatment  of  Disease  by. 

SPAN/CM lA  [(rirav6%,  rare  ;  and  ai>a,  blood). - 
A  condition  of  blood,  in  which  the  proportion  of  its 
solid  constituents  is  below  the  normal,  the  blood 
thus  appearing  thin.    See  An/emia  ;  and  Blood, 
Morbid  Conditions  of. 

SPAS.— Mineral  Waters. 

SPASM.— Synon.  :  Fr.  Spasms  ;  Ger.  KrampJ. 

Definition. — A  name  given  to  abnormal  con- 
traction, occurring  either  in  muscular  organs,  in 
single  muscles,  or  in  groups  of  muscles. 

I.  Spasm  of  iiniseular  organs. — We  may  cite  as 
instances  those  spasms  which  occur  in  the  pharynx 
in  hydrophobia  ;  the  contractions  of  the  oesophagus 
in  oesophagisnius  and  in  some  cases  of  hysteria  ;  the 
painful  contractions  of  the  intestine  constituting  in- 
testinal colic  ;  of  the  lower  end  of  the  rectum  in 
tenesmus  ;  of  the  bladder  or  of  the  urethra  in  cer- 
tain cases  of  inflammation  with  irritability  ;  of  the 
vagina  in  vaginismus  ;  of  the  uterus  in  rare  cases  of 
sudden  abortion  resulting  from  shock  ;  possibly  of 
the  heart  in  certain  diseases  of  that  organ  :  of  the 
vessels  in  various  regions  of  the  body,  and  on  various 
occasions,  from  overaction  of  vaso-motor  nerves ; 
of  the  bronchial  tubes  in  certain  cases  of  asthma 
and  hay-fever;  of  the  glottis  in  laryngismus  stridu- 
lus, and  in  pertussis  ;  as  well  as  of  the  gall-ducts  or 
ureter  under  conditions  of  irritation,  either  direct  or 
reflex.  All  are  due  to  excessive  nervous  stimuli, 
maintaining  conditions  of  muscular  contraction 
which  are  unusual  both  in  degree  and  in  duration. 
These  spasms  are,  therefore,  tonic  in  type,  and  in 
almost  all  the  cases  cited    involuntary  muscular 
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fibres  are  those  involved.  Set  Colic  ;  and  the 
various  articles  on  the  special  organs  involved. 

2.  Spas7n  of  single  musiies  or  of  groups  of  muscles. 
This  is  divisible  into  two  main  categories,  that  is, 
into  tonic  spasms,  in  which  the  contractions  are  con- 
tinuous, and  clonic  spas/iis,  in  which  contractions 
and  relaxations  occur  in  quick  succession  ;  the 
former  being  typified  by  cramps,  and  the  latter  by 
convulsions. 

Under  tonic  spasms,  v\  e  may  have  cramps  of  brief 
duration,  affecting  a  single  muscle,  such  as  the  dia- 
phragm in  hiccough  ;  or  of  prolonged  duration,  as 
in  the  sternomastoid  in  certain  cases  of  wry-neck. 
The  tonic  contraction  may  affect  several  muscles  at 
the  same  time,  as  in  lock-jaw,  or  the  painful  cramps 
which  occasionally  occur  in  the  calves  of  the  legs,  or 
in  other  parts  of  the  body.  Such  local  spasms  occur 
also  in  the  condition  known  as  tetany,  in  conjugate 
deviation  of  the  eyes,  and  in  writer's  cramp ;  like- 
wise in  spasmodic  spinal  paralysis,  in  hysterical 
paralysis,  and  under  various  conditions  of  irritative 
organic  disease  implicating  motor  nerves,  or  motor 
centres  or  tracts  either  in  the  spinal  cord  or  in  the 
brain.  More  general  tonic  spasms  occur  in  cata- 
lepsy, in  tetanus,  and  in  strychnine-poisoning. 

This  whole  class  of  tonic  spasms  is  supposed  to  be 
due  to  irritation,  mechanical  or  chemical  (nutritive), 
operating  directly,  either  upon  motor  centres  or 
upon  the  fibres  conveying  motor  incitations  in  some 
part  of  their  course  between  the  brain  and  the  mus- 
cles. In  other  cases,  however,  tonic  spasms  are  of 
reflex  origin,  and  the  cause  of  irritation  operates  in 
or  upon  sensory  surfaces,  nerves,  or  centres. 

Clonic  spasms  are  also  of  various  kinds.  They 
may  be  limited  to  single  muscles,  such  as  the  orbi- 
cularis palpebrarum  ;  or  they  may  affect  particular 
groups  of  muscles,  such  as  those  of  one  side  of  the 
face,  or  the  muscles  of  the  lower  jaw  on  both  sides, 
or  certain  of  the  abdominal  muscles,  or  some  of  the 
foot-muscles,  as  in  ankle-clonus.  In  other  cases 
clonic  spasms  may  be  more  general,  taking  the  form 
of  unilateral  or  of  bilateral  convulsions.  The  latter 
also  may  be  irregular  or  of  coordinated  type. 

Where  clonic  spasms  are  much  slighter  in  degree 
and  in  range,  affecting  some  muscular  fibres  and 
that  to  a  small  extent,  rather  than  entire  muscles  in 
a  more  marked  manner,  we  have  the  production  of 
tremors,  which  maybe  either  fine  or  coarse,  local  or 
general. 

Transitional  conditions  also  exist,  connecting  all 
these  various  manifestations  more  or  less  closely  with 
one  another.  See  STRYCHNINE,  Poisoning  by ; 
Tetany  ;  Writer's  Cramp. 

H.  Charlton  Bastian. 

SPASMODIC. —Synon.  :  Fr.  Spasmodique  \ 
Ger.  Krampfhaft. — A  descriptive  epithet  applied 
or  applicable  to  conditions  or  diseases  in  which 
spasms,  and  mostly  those  of  the  tonic  class,  are  met 
with  as  prominent  or  essential  constituents ;  for 
example,  spasmodic  croup,  spasmodic  asthma,  spas- 
modic stricture.    See  Spasm. 

SPASM U S  N UTANS.— 6V«  Head-nodding  of 
Infants  (p.  630). 

SPECIFIC. — When  applied  to  a  disease,  the 
word  '  specific  '  signifies  that  such  disease  is  pro- 
duced by  a  cause  different  from  that  of  any  other 
disease,  and  that  it  has  distinctive  characters  ;  for 
example,  syphilis  and  the  eruptive  fevers.  When 


applied  to  a  remedy,  it  implies  that  the  substance 
has  a  distinct  and  definite  effect  in  the  cure  of  a 
certain  disease,  such  as  mercury  in  syphilis,  or 
quinine  in  ague  ;  or  that  it  acts  upon  a  particular 
organ,  as  ergot  upon  the  uterus. 

SPECTACLES,  Uses  of.— See  Strabismus; 
and  A^lsiON,  Disorders  of. 

SPECTROSCOPE  IN  MEDICINE.— Intro- 
duction.— Defining  a  prism  in  optics,  as  a  solid 
angle  bounded  by  two  planes,  it  may  be  stated  gene- 
rally, that  a  spectroscope  consists  essentially  of  a 
prism  and  a  slit.  A  diffraction-grating  may  replace 
the  prism,  but  for  medical  purposes  no  advantage 
is  gained  by  its  use. 

According  to  the  kind  of  spectroscope,  other  ac- 
cessories are  required  ;  thus,  there  are  two  kinds  of 
spectroscope  used  for  medical  purposes — chemical 
spectroscopes  and  micro-spectroscopes.  In  the  former 
the  slit  is  set  at  one  end  of  a  tube,  known  techni- 
cally as  the  collimator,  at  the  other  end  of  which, 
and  having  the  slit  in  its  focus,  is  a  lens  whicfi 
makes  the  rays  admitted  through  the  slit  parallel 
before  entering  the  prism.  The  prism  refracts  and 
disperses  (when  they  can  be  dispersed)  the  rays, 
passing  through  it,  and,  if  they  be  rays  of  white 
light,  they  emerge  from  the  second  face  of  the  prism 
as  a  coloured  image  of  the  slit,  red  at  one  end, 
violet  at  the  other,  passing  from  red  into  orange, 
yellow,  green,  blue,  and  violet.  This  rainbow-band' 
is  the  continuous  spectrum  of  the  light-source.  If, 
on  the  other  hand,  a  light-source  be  used  containing 
not  compound  rays,  but  those  of  one  colour  only — 
for  example,  such  as  are  yielded  by  a  colourless 
flame  into  which  a  salt  of  sodium  is  introduced  — 
then  the  rays  emerge  from  the  prism  as  a  yellow 
line,  a  yellow  image  of  the  slit.  The  prism  should 
be  set  at  the  minimum  angle  of  deviation  for  the 
sodium-line.  (For  the  meaning  of  this  term,  and 
the  method  of  setting  the  prism,  the  reader  may 
consult  Glazebrook's  Physical  Optics.)  The  spec- 
trum is  then  magnified  in  a  telescope,  which  is  a 
small  astronomical  refractor,  moving  round  the 
table  of  the  spectroscope,  and  capable  of  being 
focussed. 

In  direct-vision  spectroscopes,  to  which  the  micro- 
spectroscope  belongs,  a  compound  prism  is  used  ^ 
by  this  means  the  slit  and  the  prism  can  be  placed 
in  the  same  straight  tube. 

In  the  micro-spectroscope,  which  is  a  combination 
of  a  microscopic  eye-piece  and  a  direct-vision  spec- 
troscope, a  lens  collects  the  rays.  Passing  up  in 
the  optic  axis  of  the  tube  of  the  microscope,  they 
then  fall  on  the  slit  and  are  made  parallel  by  another 
lens  placed  between  the  slit  and  the  compound 
prism.  This  compound  prism  is  composed  gene- 
rally of  three  prisms  of  crown-glass  and  two  of  flint- 
glass,  united  to  each  other  by  Canada  balsam.  By 
such  a  combination  deviation  is  eliminated,  while 
sufficient  dispersion  is  retained  to  make  the  spectrum 
long  enough.  A  right-angled  reflecting  prism 
covers  half  the  slit,  so  that  a  second  spectrum  can- 
be  compared  with  that  of  the  substance  beneath  the 
objective  of  the  microscope  ;  a  side-stage  being- 
adapted  to  the  side  of  the  micro-spectroscope,  per- 
forated with  a  square  hole,  and  provided  with  spring 
clips  to  hold  tubes,  &c.,  the  light  being  reflected 
into  the  hole  by  means  of  a  plane  mirror  suitabl}" 
mounted.  The  slit  can  be  widened  and  narrowed' 
by  means  of  a  screw  and  springs  bearing  on  the- 
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jaws  of  the  slit,  which  should  be  made  to  move 
away  from  each  other  equally,  as  this  prevents  dis- 
placement of  the  centre  of  a  band  or  line  when  the 
slit  is  widened. 

It  is  advisable  to  work  with  both  these  instru- 
ments ;  but  if  one  only  is  desired,  then  the  micro- 
spectroscope  is  to  be  recommended.  Useful  obser- 
vations may  be  made,  however,  with  a  pocket 
spectroscope,  procurable  at  a  trifling  cost. 

Different  Kinds  of  Spectra. — When  light 
from  various  sources  is  examined  with  the  spectro- 
scope, the  appearances  observed  may  be  classed 
under  three  heads  :  (l)  Spectra  consisting  of  bright 
lines  or  strire  ;  (2)  Continuous  spectra  ;  (3)  Absorp- 
tion-spectra. 

(1)  Bright-line  spectra  consist  of  bright  lines  on 
a  dark  background,  occurring  singly  or  in  groups, 
placed  in  the  same  or  different  parts  of  the  spec- 
trum. Glowing  gases  or  glowing  vapours  yield  such. 
Metals  of  the  alkalis  and  alkaline  earths  yield  such 
spectra  when  their  combinations  are  heated  in  the 
Biinsen  flame  ;  the  heavy  metals  require  to  be  vola- 
tilised at  a  much  higher  temperature  by  means  of 
the  electric  spark. 

Metallic  poisons  may  be  detected  by  their  bright- 
line  spectra  ;  and  the  elements,  sodium,  potassium, 
calcium,  and  others,  can  be  similarly  detected  in 
the  ashes  of  calculi,  and  elsewhere.  The  late  Dr. 
Bence-Jones,  in  his  study  of  the  '  chemical  circula- 
tion,' used  the  spectroscope  to  determine  the 
rapidity  of  the  distribution  of  lithium-salts  to 
distant  parts  of  the  body,  such  as  the  crystalline 
lens  and  the  hip-joint. 

(2)  Continuous  spectra  are  yielded  by  incande- 
scent solids  and  fluids.  Gas-light,  candle-light, 
the  electric  and  lime-lights,  incandescent  platinum, 
&.C.,  yield  a  continuous  spectrum — the  band  of 
colours  referred  to  above,  red,  orange,  yellow,  green, 
blue  and  violet — one  colour  passing  gradually  into 
the  next  without  break. 

(3)  Absorption-spectra  are  of  two  kinds  :  (a) 
those  consisting  of  black  lines  occurring  in  a  con- 
tinuous spectrum  ;  and  (^)  those  consisting  of  broad 
black  spaces,  or  shadings  of  varying  degrees  of 
darkness,  in  a  continuous  spectrum.  The  spectrum 
of  the  sun,  and  of  many  of  the  stars,  are  examples 
of  the  former,  and  the  latter  are  those  with  which 
medical  spectroscopy  has  to  do.  These  black  lines, 
bands,  or  shadings  are  spaces  of  darkness  in  the 
spectrum  due  to  the  absence  of  certain  rays.  Those 
in  the  solar  spectrum,  which  were  discovered  by, 
and  named  after,  Fraunhofer,  are  caused  by  the 
presence  of  vapour  in  the  sun's  atmosphere.  Every 
gas  and  every  vapour  when  in  a  comparatively  cool 
state  absorbs  the  same  rays  that  it  emits  in  the 
incandescent  state.  If  no  vapour  existed  around 
the  sun,  then  we  should  have  thousands  of  bright 
lines  belonging  to  the  elements  burning  in  the  sun. 
Some  of  the  solar  lines  are,  however,  telluric,  i.e. 
of  earthly  origin,  and  are  due  to  absorption  in  the 
earth's  atmosphere.  The  most  prominent  Fraun- 
hofer lines,  beginning  from  the  red  end  of  the 
spectrum,  have  been  called  A,  a,  B,  C,  D,  E,  b, 
F,  G,  and  H. 

Solutions  of  animal  and  vegetable  colouring- 
matters  have  the  property  of  arresting  certain  rays 
of  light  passing  through  them  ;  and  corresponding 
to  the  rays  stopped,  or  enfeebled,  we  have  spaces 
of  darkness  in  the  spectrum — the  absorption-bands. 
Solid  pigments  may  do  the  same,  even  when  the 
light  analysed  (by  the  prism)  is  reflected  from  their 


surface.  Absorption  may,  however,  be  general, 
that  is,  one  or  the  other  end  of  the  spectrum  may 
be  absorbed. 

The  .Study  of  Absorption-Spectra. — Two 
pigments  may  give  the  same  spectrum,  and  yet  not 
be  identical  ;  to  prove  identity  their  respective 
spectra  must  be  changed  in  the  same  way  by  re- 
agents. In  studying  such  spectra  the  first  thing  to 
be  done  is  to  map  the  principal  lines  in  the  solar 
spectrum.  By  consulting  a  map  of  the  solar  spec- 
trum, and  then  examining  the  spectrum  of 
diffused  daylight,  concentrated,  if  necessary,  by  a 
condenser  on  the  slit,  it  is  easy  to  identify  the  most 
prominent  Fraunhofer  lines  referred  to  above.  Of 
these  A,  a,  and  H  are  not  easy  to  see.  Next  they 
should  be  mapped  on  a  piece  of  smooth  drawing- 
paper.  Both  the  chemical  spectroscope  and  the 
micro-spectroscope  should  be  provided  with  photo- 
graphed scales  ;  angular  measurements  for  the 
former  are  only  indispensable  for  certain  measure- 
ments, such  as  the  calculation  of  refractive  indices. 
These  scales  can  in  both  instruments  be  illuminated 
by  a  mirror  at  the  end  of  the  scale-tube.  By  means 
of  a  millimetre-scale  a  map  is  easily  made  from  the 
readings  obtained  from  the  Fraunhofer  lines.  The 
scale  of  this  instrument  is  to  be  set  so  that  D  shall 
stand  at  a  convenient  number  ;  for  the  chemical 
spectroscope  it  is  generally  set  at  50. 

In  mapping  an  absorption-spectrum  we  begin  by 
setting  the  scale.  A  flame  coloured  by  a  sodium- 
salt  is  brought  before  the  slit  of  the  chemical 
spectroscope,  or  reflected  up  by  means  of  the 
microscope-mirror  on  to  the  slit  of  the  micro- 
spectroscope  ;  then  the  scale  is  adjusted  until  the 
sodium-line  stands  at  the  same  number  on  the 
scale  that  the  D  line  stood  at.  The  slit  is  then 
illuminated  by  means  of  artificial  light,  say  an 
Argand  gas-burner,  the  light  being  condensed  on 
the  slit  by  a  bull's-eye  condenser  in  the  case  of  the 
chemical  spectroscope.  The  fluid  to  be  examined 
is  then  placed  in  a  vessel,  such  as  a  test-tube,  held 
in  a  suitable  holder,  before  the  slit  of  the  chemical 
spectroscope,  or  in  a  small  flat-bottomed  tube  let 
into  a  thin  slab  of  wood,  for  the  micro-spectroscope. 
If  the  solution  be  too  darkly  coloured  to  transmit 
the  spectrum,  either  a  thinner  layer  or  a  more 
dilute  solution  must  be  used.  Hermann's  hremato- 
scope  is  frequently  used  for  this  purpose,  as  by 
means  of  a  screw-adjustment  any  depth  of  fluid  can 
be  examined  ;  it  is  only  applicable  to  the  chemical 
spectroscope.  The  slit  must  not  be  too  wide,  and 
the  focus  should  not  be  altered  after  the  sodium- 
line  has  once  been  focussed.  A  black  cloth,  to 
exclude  extraneous  light,  should  be  used  to  cover 
the  chemical  spectroscope.  Bands  in  the  red  end 
of  the  spectrum  are  best  seen  by  artificial  light,  in 
the  violet  by  daylight.  For  examining  portions  of 
organs  or  tissues  a  compressorium  is  very  useful,  as 
various  degrees  of  thickness  can  then  be  examined. 

When  publishing  results  it  is  necessary  to  give 
the  measurements  of  absorption-bands  in  terms  of  a 
universal  scale.  Now,  no  two  arbitrary  scales  agree, 
so  that  all  measurements  should  be  reduced  to  wave- 
lengths, denoted  by  the  sign  A.A.  Zeiss's  micro- 
spectroscope  is  provided  with  a  wave-length  scale, 
but  the  readings  of  any  spectroscope  may  be  re- 
duced to  wave-lengths  by  means  of  an  interpolation 
cto-je.  A  sheet  of  logarithm-paper  has  the  arbitrary 
numbers  of  the  scale  of  the  spectroscope  written  out 
along  the  top  line,  each  tenth  of  an  inch  corre- 
sponding to  one  division  of  the  scale.    Along  the 
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side-line,  at  right  angles  to  this,  the  wave-lengths 
are  written,  each  tenth  of  an  inch  here  being  made 
to  correspond  to  two  millionths  of  a  millimetre.  It 
is  convenient  to  begin  at  the  top  of  this  line  with 
410  millionths  of  a  millimetre,  then  the  next  inch 
division  has  430  placed  opposite  to  it,  and  so  on 
down  to  730.  On  referring  to  Angstrom's  num- 
bers, the  wave-lengths  of  the  principal  F"raunhofer's 
lines  are  found  to  be  as  follows  in  millionths  of  a 
millimetre:    A  =  760,  a  =  718,    B  =  686,  €  =  656, 

0  =  589,  £  =  526,  b=5i6,  F  =  486,  0  =  430.  Their 
value  on  the  arbitrary  scale  of  our  spectroscope  has 
been  determined  by  actual  measurement.  By  means 
of  these  data  their  positions  on  the  paper  are  de- 
noted by  small  crosses  ;  through  the  centres  of  these 
crosses  a  curve  is  drawn.  When  now  we  want  to 
know  the  value  in  AA  of  any  number  of  the  scale  of 
the  spectroscope,  we  can  find  it  by  running  the  eye 
along  the  perpendicular  line  joining  the  top  line 
with  the  curve,  thence  to  the  right-hand  side  line, 
where  its  wave-length  is  given.  In  other  words, 
the  abscissa  are  the  arbitrary  numbers  of  the  scale, 
the  ordinates  the  wave-lengths.' 

Uses  of  the  Spectroscope  in  Medicine. — 
It  is  not  necessary  to  describe  in  detail  the  various 
pigments  and  their  spectra  which  have  been  dis- 
covered in  the  animal  body.  It  will  suffice  to  point 
out  briefly  some  of  the  applications  of  the  spectro- 
scope to  medicine,  especially  as  a  full  account  of 
most  of  these  pigments  is  given  in  Professor  McKen- 
drick's  Text-book  of  Physiology,  vol.  i.,  and  in  Pro- 
fessor Halliburton's  Text-book  of  Chemical  Physio- 
logy and  Pathology. 

In  medical  jurisprudence  the  spectroscope  is 
indispensable  for  the  detection  of  blood-stains  on 
clothing,  knife-blades,  &c.  In  poisoning  by  car- 
bonic oxide  from  the  inhalation  of  coal-gas,  charcoal- 
fumes,  &c. ,  the  spectrum  of  the  blood  is  peculiar, 
and  reduction,  by  means  of  sulphide  of  ammonium, 
cannot  be  brought  about.  Other  poisonous  gases 
have  been  found  to  enter  into  peculiar  combinations 
with  hfemoglobin,  such  as  nitric  oxide,  &c.  ;  doubt- 
less research  will  reveal  the  existence  of  many  such 
combinations. 

To  the  physician  the  instrument  is  useful  in  ena- 
bling him  to  detect  blood  and  its  decomposition- 
products,  and  also  bile-pigments  and  their  decom- 
position-products, in  urine  and  various  pathological 
fluids,  under  diseased  conditions,  and  from  the  ad- 
ministration of  drugs.  In  the  detection  of  various 
pigments,  which  cannot  be  recognised  by  other 
methods,  microscopic  or  chemical,  as  well  as  in 
enabling  us  to  form  an  idea  as  to  the  extent  and 
nature  of  the  metabolic  changes  taking  place  under 
the  influence  of  disease,  the  spectroscope  promises 
to  be  a  helpful  guide.  In  fact,  pigments  have 
already  been  found  in  the  urine  which  can  be  pro- 
duced artificially  from  hemoglobin  and  hsematin,  &c. , 
by  certain  chemical  methods,  by  means  of  which  we 
have  found  out  how  they  are  produced  in  the  body. 
These  pigments  serve  as  finger-posts  to  point  out  the 
various  steps  of  the  abnormal  processes  by  which 
not  only  they,  but  the  substances  with  which  they 
are  associated,  are  originated.  The  pigment  known 
as  uro-hsematoporphyrin  may  be  given  as  an  ex- 
ample.    This  can  only  be  produced  in  the  labo- 

'  By  using  the  nrip->-ocnh  of  the  numbers  expressing  the 
v\aye-Iengths,  the  curve  becomes  nearly  a  straight  line.  The 
reciprocal  of  a  fraction  is  obtained  by  making  the  numerator 
and  the  denominator  change  places.    Thus,  the  reciprocal  of 

1  IS  f ,  the  reciprocal  of  s  is  \,  and  of  \  is  J,  i.e.  5. 


ratory  by  the  action  of  very  energetic  reducing  agents 
on  hsemoglobin  or  hamatin,  yet  it  occurs  in  many 
diseased  conditions,  in  which,  until  recently,  it  was 
supposed  that  increased  oxidation  took  place  ;  but  we 
now  know  that  exactly  the  opposite  occurs,  and  the 
spectroscope  confirms  this.  Again,  the  rapidity  of 
the  reduction  of  oxyhaemoglobin  to  reduced  haemo- 
globin may  be  measured  by  the  spectroscope,  as 
Henocque  has  shown.  Observing  the  ungual  pha- 
lanx of  the  thumb,  at  the  root  of  the  nail,  by  means 
of  a  direct-vision  spectroscope,  he  finds,  if  a  ligature 
be  quickly  applied,  that  in  health  reduction  takes 
place  in  seventy  seconds,  whereas  in  anaemic  states 
it  may  happen  in  from  thirty  to  forty  seconds,  being 
dependent  on  the  amount  of  hcemoglobin,  the  amount 
of  haemoglobin  reduced  in  one  second  being  0-2  per 
cent,  under  normal  conditions. 

Wertheimer  has  also  made  use  of  the  spectroscope 
in  a  novel  and  ingenious  manner.  He  injected 
sheep-bile  into  the  femoral  and  mesenteric  veins  of 
dogs,  and  detected  the  presence  of  the  writer's  cholo- 
hffimatin  in  the  bile  of  the  dog  within  ten  minutes 
after  its  injection  into  the  femoral,  and  five  after  its 
injection  into  a  mesenteric  vein,  showing,  as  he 
remarks,  that  the  liver  has  the  power  of  picking  the 
constituents  of  bile  out  of  the  circulating  blood. 

Instead  of  repeating  what  is  already  known  about 
the  pigments  and  their  spectra,  attention  is  called 
to  the  accompanying  chart  (coloured),  where  the 
most  important  spectra  are  figured.  In  this,  sp.  I 
represents  the  spectrum  of  oxyhaemoglobin.  That 
of  the  compounds  of  carbonic  oxide  and  of  nitric 
oxide,  respectively,  with  haemoglobin  resembles  this, 
except  that  the  bands  are  nearer  the  violet.  2  is 
the  spectrum  of  reduced  haemoglobin,  got  by  add- 
ing sulphide  of  ammonium  to  a  solution  of  oxy- 
haemoglobin. 3  is  the  spectrum  of  methsemoglobin, 
a  substance  intermediate  between  haemoglobin  and 
hasmatin,  in  which  the  oxygen  is  more  firmly  com- 
bined than  in  oxyhcemoglobin.  It  occurs  on  the 
edges  of  healing  wounds,  in  old  blood-stains,  in 
various  exudations.  Sec. ,  and  may  be  produced  arti- 
ficially by  treating  a  solution  of  blood  with  a  great 
number  of  reagents,  which  are  not  energetic  enough 
to  split  the  haemoglobin  into  haematin  and  a  proteid. 
4  is  the  spectrum  of  alkaline  methaemoglobin,  which 
is  viry  often  mistaken  for  oxyhamoglobin  in  alkaline 
urine.  It  may  be  obtained  by  adding  a  little  am- 
monia to  a  solution  of  methaemoglobin.  5  is  the 
spectrum  of  acid  haematin  in  ether ;  and  6,  that  of 
alkaline  haematin  in  rectified  spirit.  7  is  that  of 
reduced  hsematin,  got  by  adding  a  reducing  agent, 
such  as  ammonium  sulphide,  to  a  solution  of  alka- 
line htematin.  Haemochromogen  is  another  name 
for  this  pigment.  This  is  a  very  important  spec- 
trum, as  by  its  means  blood  can  be  detected  with 
great  certainty  when  present  in  minute  traces. 
Sometimes  blood  may  be  present  in  urine,  adhering 
to  the  sediment ;  if  this  be  filtered  off,  digested  in 
rectified  spirit  containing  ammonia,  filtered,  and  the 
filtrate  treated  with  ammonium  sulphide,  this  spec- 
trum is  obtained.  Again,  in  detecting  blood-stains 
on  clothing,  knife-blades,  &c.,  the  bit  of  cloth,  or 
blade,  is  treated  with  the  same  reagents,  with  a 
similar  result.  8  is  the  spectrum  of  acid  hsemato- 
porphyrin,  got  by  dissolving  haemoglobin  in  strong 
sulphuric  acid  and  filtering  through  asbestos ;  and 
9,  that  of  alkaline  hEBmatoporphyrin,  obtained  by 
dissolving  haematoporphyrin  in  alcohol  and  ammonia. 
These  two  spectra,  and  14  and  15,  should  be  care- 
fully studied,  as  a  condition  known  as  haematopor- 
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phyrinuria  has  lately  been  described,  first  by  the 
writer,  since  then  by  others.  In  many  of  these 
cases  it  seems  to  have  been  caused  by  the  administra- 
tion of  sulphonal  or  trional,  but  not  in  all.  The  urine 
is  a  deep  Burgundy-red  colour,  and  decomposes  very 
slowly  ;  a  specimen  may  remain  for  years  unchanged, 
lo  is  the  spectrum  of  normal,  and  12  that  of  '  patho- 
logical,''  urobilin,  in  rectified  spirit  and  sulphuric 
acid  ;  that  of  stercobilin  is  almost  identical  with  the 
latter.  II  and  13  are  the  spectra  of  normal  and 
pathological  urobilin  respectively,  treated  in  a  spirit - 
solution  with  zinc  chloride  and  ammonia,  which 
develops  a  green  fluorescence.  14  and  15  are  the 
spectra  of  acid  and  alkaline  urohccmatoporphyrin. 
This  pigment  can  be  obtained  by  treating  hrematin 
with  energetic  reducing  agents,  aided  by  heat,  such 
as  sodium-amalgam,  zinc  and  sulphuric  acid,  &c.  ; 
at  an  early  stage  ha;matoporphyrin  is  produced,  then 
this  pigment.-  It  occurs  as  such,  as  the  writer  has 
discovered,  in  the  urine  of  acute  rheumatism,  and 
of  many  other  diseases,  including  Addison's  disease. 
A.  E.  Garrod  finds  that  its  presence  is  independent 
of  blood-destruction  in  rheumatism,  and  must  pro- 
bably depend  upon  a  failure  of  those  organs,  in 
which  it  should  be  metabolised  to  other  pigments, 
to  effect  such  change.    See  p.  614. 

Bilirubin  and  biliverdin,  the  colouring-matters  of 
human  bile,  give  only  a  general  absorption  of  the 
spectrum  ;  but  either  of  them  when  treated  with 
nitric  acid  gives  16,  that  of  Gmelin's  reaction,  when 
the  spectrum  of  the  violet  stage  is  examined.  17  is 
the  spectrum  of  Pettenkofer's  reaction;  and  18,  that 
of  indigo-blue  and  indigo-red  from  normal  urine, 
obtained  by  heating  with  hydrochloric  acid  to  which 
a  little  nitric  acid  has  been  added,  then,  when  cold, 
agitating  with  chloroform.  This  test  succeeds  when 
JafFe's  fails. 

The  above  are  the  most  important  spectra  from 
a  purely  medical  point  of  view.  There  are,  of 
course,  other  pigments  in  the  human  body  present 
under  normal  conditions,  such  as  myohsematin  and 
the  histohsematins  (discovered  by  the  writer),  the 
lipochromes  or  fat-pigments,  formerly  known  as 
luteins,  and  the  black  pigments  included  under  the 
name  of  melanins.  The  last  show  no  absorption- 
bands,  and  probably  arise  somehow  in  connection 
with  the  lipochromes,  although  in  cases  of  mela- 
nuria  associated  with  melanotic  sarcomata  a  chro- 
mogen,  or  colourless  mother-substance,  is  present 
which  on  oxidation  changes  into  melanin.  At  all 
events,  the  origin  of  a  melanin  from  hemoglobin 
seems  doubtful. 

Many  attempts  have  been  made  to  explain  the 
bronzing  of  the  skin  in  Addison's  disease,  but  as 
yet  physiologists  are  not  disposed  to  accept  any  of 
the  hypotheses  offered.  The  writer  finds,  however, 
that  the  suprarenal  bodies  of  many  mammals  contain 
hoemochromogen,  pointing  to  the  indisputable  fact 
that  these  organs  are  concerned  in  the  downward 
metabolism  of  effete  haemoglobin ;  this,  taken  in 
connection  with  the  presence  of  urohsmatoporphyrin 
in  the  urine,  would  seem  to  point  out  that,  if  the 
suprarenal  bodies  are  diseased,  then  effete  blood- 
colouring  matter  must  be  present  in  excess  in  the 
blood,  and  produce  staining  of  skin  and  mucous 
membranes. 

The  writer  thinks  it  right  to  add  that  his  reasons 

According  to  some  authors  pathological  urobilin  is  a  mix- 
ture of  normal  urobilin  and  ha;matoporphyrin. 

■  Urohaematoporphyrin  is  said  by  certain  observers  to  be 
ordmary  hsematoporphyrin. 


for  supposing  that  there  are  at  least  two  kinds  of  uro- 
bilin, viz.  normal  and  pathological,  and  that  uro- 
haematoporphyrin is  not  identical  with  ordinary 
hasmatoporphyrin,  are  based  on  the  fact  that  similar 
substances  are  obtained  by  reducing  haematin  out- 
side of  the  body.  These  pigments  correspond  with 
those  found  in  urine,  and  whether  they  are  mixtures 
or  not,  represent  various  stages  of  metabolism. 

Charles  A.  Mac  Munn. 

SPECULUM  (Lat.).— Synon.  :  Fr.  Specuhuii  ; 
Aliroir  ;  Ger.  Speculum  ;  Spiegel. 

Definition. — An  instrument  adapted  for  explor- 
ing the  several  channels  and  deeper-seated  parts  of 
the  human  body.  The  chief  of  these  are  the  ear, 
the  eye,  the  nose,  the  mouth,  the  throat,  the  rec- 
tum, and  the  vagina.  For  each  of  these  there  are 
specially  adapted  instruments. 

Description.^ — Specula  are  made  of  various 
materials,  and  in  a  variety  of  shapes.  The  speculum 
is  intended  not  only  to  permit  and  facilitate  inspec- 
tion, but  also  to  dilate  the  canals  and  to  expose 
parts,  in  order  that  they  may  be  treated  surgically, 
or  have  medicaments  applied  to  them.  For  this 
reason  a  cylindrical  speculum  will  not  always  answer 
the  purpose  ;  we  have,  therefore,  bivalve  and  trivalve 
specula,  and  many  other  forms.  On  account  of  the 
friability  of  glass,  other  material  has  not  infrequently 
to  be  used,  such  as  white  polished  metal,  celluloid, 
or  wood  ;  the  last  is  objectionable,  as  it  has  no 
reflecting  power  ;  but  when  it  becomes  necessary 
to  apply  the  actual  cautery  through  a  speculum,  a 
substance  must  be  employed  that  is  a  non-conductor 
of  heat  and  non-friable,  such  as  wood. 

Varieties. — Aural  specula. — Some  have  a 
trumpet-shaped  opening,  which  facilitates  the  intro- 
duction of  light,  and  greatly  increases  the  illuminat- 
ing and  reflecting  power.  There  are  also  bivalve 
aural  specula  with  a  screw  lever,  and  others  with 
handles  attached  so  as  to  separate  the  blades.  See 
Ear,  Diseases  of. 

Eye-specula. — These  are  known  by  the  name 
of  eyelid  retractors  and  ophthalmoscopes,  both  of 
which  are  really  specula  for  examining  the  eye, 
though  not  generally  classified  as  such.  See  Oph- 
thalmoscope. 

Nasal  specula. — There  are  several  forms  of 
these,  the  great  purpose  they  have  to  serve  being 
that  of  dilating.  One,  known  as  Elsberg's,  is  three- 
bladed.    Sec  Nose,  Clinical  Examination  of. 

Throat-specula. — Specula  for  examination  of 
the  throat  are  generally  called  laryngoscopes.  See 
Larynx,  Clinical  Examination  of. 

Rectal  specula. — These  are  cylindrical,  bi- 
valve, or  trivalve.  The  cylindrical  are  made  on  the 
principle  of  Fergusson's  vaginal  speculum,  but  with 
an  opening  so  as  to  expose  the  wall  of  the  rectum 
at  the  part  to  which  it  is  adapted.  The  valvular 
forms  are  made  of  white  metal. 

Vaginal  specula. — Of  these  there  are  many 
kinds.  Perhaps  the  most  useful  is  that  known 
as  Fergusson's,  which  is  cylindrical  and  made 
of  glass,  with  a  coating  of  mercury  behind  it, 
so  as  to  give  it  reflecting  power,  and  backed  by 
vulcanised  indiarubber.  An  improved  variety  of 
this  is  of  a  tapering  form,  so  as  to  admit  more  light 
{see  Uterus,  Diseases  of).  Sims' duckbill  speculum 
is  of  great  use  in  retracting  the  perinreum  and 
dilating  the  vagina,  when  space  is  required  for 
operation,  as  in  vesico-vaginal  fistula.  Then  there 
are  bivalve  and  trivalve  metallic  specula.  Wooden 
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cylindrical  specula  are  always  used  when  the  actual 
cautery  is  applied,  for  reasons  already  mentioned. 
For  the  ordinary  purposes  glass  is  the  preferable 
material,  as  it  is  unaffected  by  caustics. 

The  uses  of  specula  will  be  found  described  in 
connection  with  the  diseases  of  the  several  organs 
to  which  they  have  reference. 

It  is  worthy  of  record  that  many  varieties  of 
specula  have  been  discovered  among  the  ruins  of 
Pompeii,  and  that  recently  a  quadrivalve  vaginal 
speculum  has  been  unearthed  there. 

Clement  Godson. 

SPEECH,  Disorders  of.— Synon.  :  Troubles 
du  Langage  ;  Ger.  Storiuigen  dcr  Spraclte.  —  De- 
fects of  speech  are  very  various  in  their  nature, 
degree,  and  mode  of  causation. 

.Etiology  and  Pathology.  —  Disorders  of 
speech  may  depend  upon  (l)  congenital,  or  (2)  ac- 
quired defects  of  the  brain,  or  of  certain  of  its  nerves 
and  sense-organs. 

I.  Congenital  defects. — The  most  frequent  and 
important  of  these  defects  is  deafness,  which  entails 
mutism,  so  that  the  individuals  thus  afflicted  are 
known  as  'deaf-mutes.'  It  must,  however,  be 
borne  in  mind  that  this  condition  of  mutism  or 
dumbness  may  also  be  brought  about  by  absolute 
deafness  occurring  from  any  cause  after  birth,  but 
before  the  child  begins  to  talk  ;  or  even  after  it  has 
learned  to  talk,  up  to  the  fifth  or  seventh  year.  In 
cases  of  the  latter  type,  the  child,  when  without  the 
accustomed  guidance  derived  through  the  sense  of 
hearing,  soon  forgets  how  to  speak  and  becomes 
dumb.  In  addition  to  this  class  of  cases,  there  are 
those  of  congenital  idiocy  without  deafness,  in 
which  the  child  never  learns  to  talk  or  articulate  in 
the  proper  sense  of  the  term  {see  Idiocy).  There 
are  also  other  cases  allied  to  the  last,  in  which, 
owing  to  some  intracranial  lesion  occurring  either 
before,  during,  or  soon  after  birth,  the  child's  sub- 
sequent mental  condition  is  greatly  impaired,  as  well 
as  its  motor  power.  In  these  most  deplorable  cases 
the  child  may  never  be  able  to  speak  in  any  distinct 
or  articulate  fashion,  it  may  not  be  able  to  walk  or 
even  stand,  or  it  may  only  be  able  to  accomplish 
these  latter  acts  imperfectly.  In  some  of  these 
children  there  is  evidence  of  the  existence  of  a  hemi- 
plegic  condition,  with  arrest  of  growth  of  the  para- 
lysed limbs.  Such  patients  are  also  frequently  sub- 
ject to  one-sided  fits  ;  but  it  is  not  certain  whether 
in  such  cases  the  inability  to  speak  is  especially 
prone  to  occur  in  those  who  are  congenitally 
paralysed  on  the  right  side.  In  some  of  the 
less  severe  examples  of  this  latter  type  which 
have  come  under  the  writer's  observation,  speech 
has  been  merely  deferred — the  child  has  not  com- 
menced to  speak  till  the  fourth,  fifth,  or  even 
the  sixth  year.  See  Dumbness  ;  and  Cerebral 
Diplegia. 

Hadden  described  several  curious  cases  of  speech- 
defect  met  with  in  children,  to  which  the  term 
'  idioglossia '  has  been  applied.  These  persons 
have  to  a  certain  extent  a  language  of  their  own  ; 
so  that  when  asked  to  repeat  phrases,  they  make 
use  of  sounds  of  their  own  instead  of  those  proper 
to  the  words  that  should  be  employed.  The  sounds 
which  they  substitute  are  said  to  be  always  the  same 
for  the  same  words.  Some  of  these  patients  at 
least  seem  to  be  capable  of  writing  correctly  from 
dictation.  They  may  also  show  a  fair  amount  of 
intelligence  generally. 


2.  Acquired  defects. — Among  acquired  defects  of 
speech  we  have  troubles  of  various  degrees  and 
kinds,  which  may  come  on  at  any  period  between 
infancy  and  old  age,  and  which,  as  regards  dura- 
tion, may  be  temporary  or  permanent.  The  great 
variation  in  the  extent  and  nature  of  these  defects  is 
due  to  the  fact  that  the  impeding  condition  or 
lesion  may  act  ( I )  upon  parts  of  the  brain  concerned 
with  the  genesis  of  thought,  and  of  the  will  to 
speak  ;  (2)  upon  some  part  of  the  nervous  channels 
or  centres  concerned  with  the  actuation  of  speech  ; 
or  (3)  upon  the  peripheral  nerves  and  organs  con- 
cerned with  articulation  and  vocalisation.  Thus  it 
happens  that  acquired  defects  of  speech  may,  in  one 
set  of  cases,  be  associated  with  the  most  marked 
alterations  in  the  intelligence  or  previous  mental 
condition  of  the  patient,  while  in  others  they  may 
be  represented  by  mere  defective  articulation  or 
vocalisation.  In  briefly  referring  to  the  principal 
varieties,  it  will  be  convenient  to  pass  from  tlie 
simple  to  the  more  complex  types. 

Proper  vocalisation  is  essential  for  the  production 
of  normal  speech  ;  where  it  alone  is  defective  we 
have  to  do  with  various  kinds  of  aphonia,  which 
may  be  due  to  very  different  causes  [see  Voice,  Dis- 
orders of).  Again,  articulation  as  a  mere  motor 
act  may  be  interfered  with  or  perverted  in  diverse 
modes.  Where  speech-movements  are  inco-ordinate, 
we  have  such  common  defects  as  stuttering  or  stam- 
mering (see  Stammering)  ;  or  else  those  less 
marked  perversions  of  speech-movements  which  are 
met  with  in  some  cases  of  chorea.  Again,  where 
the  movements  concerned  in  speech  are  more  simply 
defective,  we  have  that  indistinctness  of  articulation 
and  blurred  utterance  which,  in  various  degrees,  is 
so  commonly  associated  with  different  forms  of 
paralysis  due  to  cerebral  disease.  To  this  kind  of 
defect  the  name  '  Aphemia '  is  now  commonly 
applied.  It  presents  itself  under  many  various  con- 
ditions, and  with  different  degrees  of  completeness. 
It  may  show  itself  in  its  most  extreme  form  in 
'  labio-glosso-laryngeal  paralysis,'  or  in  other  forms 
of  bulbar  disease.  This  blurred  or  difficult  articu- 
lation is  also  one  of  the  signs  met  with  in  general 
paralysis  of  the  insane,  and  in  disseminated  cerebro- 
spinal sclerosis.  Again,  it  occurs  in  association 
with  hemiplegia  caused  by  different  lesions  in  various 
parts  of  the  brain,  between  the  bulb  below  and  the 
cerebral  cortex  above.  As  a  rule,  it  is  most  marked 
and  most  persistent  in  hemiplegia  due  to  disease  of 
the  pons  Varolii,  while  in  lesions  higher  up  it  is  apt 
to  be  slight  and  more  transitory,  especially  where 
such  lesions  exist  on  the  right  side  of  the  brain.  It 
is  evident,  indeed,  that  this  kind  of  defect  is  specially 
prone  to  occur  where  there  is  damage  to  the  first 
parts  of  the  outgoing  tract  leading  from  the  kin- 
aesthetic  centres  in  the  left  third  frontal  convolution, 
or  in  any  lower  parts  of  the  same  tract,  or  when 
there  is  damage  to  the  actual  motor  centres  for  arti- 
culation situated  in  the  bulb.  Damage  to  the  third 
left  frontal  convolution  itself  gives  rise  to  a  form  of 
speech-defect  which  is  commonly  known  as  motor 
aphasia  (see  Aphasia).  Related  to  speech-dis- 
orders of  this  type  are  the  other  more  complex  and 
extremely  varied  defects  of  speech  classed  under  the 
head  of  amnesia. 

Finally,  in  this  relation,  reference  should  be  made 
to  certain  forms  of  speechlessness  occasionally  met 
with  in  hysterical  females,  or  in  the  insane  of  both 
sexes,  in  which  there  may  be  a  deficiency  of  will  to 
speak,  dependent  upon  perverted  cerebral  action, 
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either  without  or  with  a  discoverable  basis  of  actual 
morbid  changes.  In  such  cases  patients  may  remain 
dumb  for  months  or  for  years  ;  there  may  be  no 
apparent  motive,  or  the  speechless  condition  may, 
in  the  insane,  stand  in  direct  or  indirect  relation  to 
certain  delusions. 

Prognosis  and  Treatment.— The  treatment 
of  these  various  defects  of  speech  will,  of  course, 
depend  upon  their  nature,  causes,  and  associated 
conditions.  Reference  must,  therefore,  be  made  to 
the  several  special  articles  in  which  the  different 
forms  of  such  defects  are  considered.  It  may  be 
said  here,  however,  that  most  of  the  forms  of  speech- 
disorder  dependent  upon  congenital  defects  are  com- 
paratively little  amenable  to  treatment.  Those  due 
■to  brain-lesions  occurring  later  in  life  are  oftener 
mere  temporary  defects,  diminishing  after  longer  or 
shorter  periods,  as  the  effects  of  the  original  lesions 
become  lessened  by  time  and  treatment.  Some  of 
the  marked  cases  of  aphemia,  moreover,  are  capaljle 
of  being  cured  or  greatly  improved  by  careful  daily 
drilling  in  the  articulation  of  vowel-sounds  and 
short  words,  provided  this  exercise  be  persistently 
and  methodically  carried  out. 

H.  Charlton  Bastian. 

SPERMATIC  CONCRETIONS.— &c;  Con- 
cretions. 

SPERMATORRHCEA  (a-Trep/xa,  seed  ;  and  ^c'w, 
I  flow). — Synon.  :  Fr.  Spermatorrhee  \  Ger. 
Sameitfluss. 

Definition. — A  real  or  apparent  discharge  of 
seminal  fluid,  occurring  without  voluntary  sexual 
excitement. 

Two  varieties  may  be  recognised  :  ( l )  Trite 
spennatorrho:a  is  the  discharge  of  spermatozoa  from 
the  urethra,  or  with  the  urine,  at  periods  other  than 
during  sexual  excitement.  (2)  False  spermatorrhea, 
or  prostatorrha:a,  is  the  discharge  of  the  seminal- 
like  fluid,  destitute  of  spermatozoa. 

Etiology. — Local  irritation,  whether  from 
masturbation  or  from  some  diseased  or  disordered 
condition  of  the  genital  organs,  is  the  cause  of 
spermatorrhcea  in  the  first  instance.  General  or 
local  morbid  conditions,  such  as  balanitis,  phimosis, 
a  long  prepuce,  urethral  catarrh,  irritability  of  the 
prostate,  a  tender  spot  in  the  urethra,  varicocele, 
spasmodic  contraction  of  the  levator  ani  from  rectal 
irritation,  worms  in  the  intestinal  canal,  constipa- 
tion, and  changes  in  the  nerves  or  nerve-centres 
supplying  the  genito-urinary  tract,  inducing  either 
hyperesthesia  or  anaesthesia,  may  occasion  or  be 
the  result  of  masturbation  and  subsequent  sperma- 
torrhoea. Sugar  in  the  urine  and  involuntary  emis- 
sions of  semen  at  night  are  frequently  associated  in 
young  men.  When  etiological  factors  persist,  slight 
mental  or  local  stimuli  are  sufficient  to  perpetuate 
the  discharge. 

Symptoms. — The  first  symptom  tliat  alarms  the 
subject  of  spermatorrhoea  is  the  occurrence  of  fre- 
quent nocturnal  emissions,  at  first  with,  and  afterwards 
without,  erotic  sensation.  These  reduce  his  strength, 
render  him  weak  and  irritable,  and  gradually  prey 
upon  his  mind  ;  and  if,  as  frequently  happens,  mas- 
turbation be  practised,  they  induce  a  condition  of 
extreme  mental  depression.  When  the  patient 
reaches  this  state,  the  mere  reference  to  sexual 
matters,  the  sight  of  anything  lewd,  the  act  of 
defecation,  or  a  chance  irritation  of  the  penis 
during  walking,  riding,  or  driving,  is  often  suffi- 


cient to  cause  an  abortive  or,  it  may  be,  a  complete 
emission.  The  discharge  may,  in  advanced  cases, 
find  its  way  into  the  bladder  and  be  voided  with 
the  urine.  The  discharge  may  be  the  ordinary 
seminal  fluid  ;  or  it  may  be  less  in  quantity,  clearer, 
tenacious,  more  like  synovial  fluid  in  appearance 
and  consistence.  In  the  latter  case  it  seldom  con- 
tains spermatozoa,  but  it  is  usually  only  the  fore- 
runner of  the  other  more  serious  state,  or  it  may 
alternate  with  it.  A  tender  spot  in  the  lumbar  region 
of  the  spine  is  frequently  complained  of.  These 
conditions  combine  to  render  the  patient  for  the 
time  being  physically  and  mentally  a  wreck,  sleep- 
less, listless,  nervous,  anemic,  and  with  an  old  and 
insipidly  anxious  look  upon  his  muddy  or  pimpled 
face.  Intercourse  becomes  well  nigh  impracticable, 
the  discharge  of  semen  occurring  before  the  intro- 
duction of  the  organ  ;  or  erection  may  be  impos- 
sible or  imperfect.  Men  in  middle  life,  owing  to 
weakness  of  the  genital  organs,  are  not  infrequently 
affected  by  imperfect  erections  and  by  false  sperma- 
torrhcea. 

Diagnosis. — In  the  diagnosis  of  the  cause  of 
spermatorrhcea,  the  condition  of  the  external  geni- 
tals must  first  be  determined.  The  presence  of  a 
tender  spot,  of  hyperesthesia,  anesthesia,  or  stric- 
ture, in  the  urethra,  can  be  made  out  by  passing  a 
catheter.  Pressure  on  the  perineum  and  inspection 
by  aid  of  the  urethroscope  may  assist  in  the  dia- 
gnosis. The  urine  must  be  tested  for  sugar  and  for 
albumen.  The  discharge  itself  must  be  found  and 
examined  microscopicallv,  the  presence  of  sperma- 
tozoa establishing  true  spermatorrhoea.  (ilairy 
fluids,  like  that  of  prostatorrhoea,  occur  in  the 
urethra  during  the  last  stages  of  a  gleet,  straining 
at  stool,  and  also  in  stricture.  The  history  of  the 
case,  and  catheterisra,  readily  clear  up  the  cause  of 
the  discharge. 

Prognosis.  — In  the  generality  of  instances  the 
patient  gets  quite  well,  either  by  ordinary  care  on 
his  own  part,  or  by  medical  treatment.  In  other 
cases,  however,  the  development  of  some  inherited 
disease  manifests  itself  simply  from  the  weak  con- 
dition to  which  the  patient  is  reduced.  In  some 
instances  dementia  or  melancholia  is  induced,  and 
the  patient  continues  his  impure  habits  even  while 
under  watch  and  ward  in  a  lunatic  asylum. 

Treatment. — Should  any  local  irritation  appear 
sufficient  to  cause  spermatorrhoea,  it  ought  to  be 
treated  and  removed  if  possible.  A  long  prepuce 
should  be  cut  off,  balanitis  cured,  a  varicocele 
treated,  or  rectal  irritation  removed.  To  prevent 
masturbation  many  plans  have  been  tried,  such  as 
the  application  of  iodine  to  the  penis,  or  touching 
the  parts  with  caustics,  which,  by  the  pain  they 
cause,  prevent  the  patient  meddling  with  the  organ. 
These  measures,  or  such  as  these,  combined  with 
encouragement  from  the  medical  attendant,  ami 
resolution  on  the  part  of  the  patient,  will  help  to- 
wards a  cure.  Local  tenderness  in  the  urethra  may 
be  relieved  by  counter-irritation  to  the  peri- 
neum, or  by  applying  caustics  directly  to  the  tender 
surface,  either  in  substance  or  in  solution.  The 
solution  chiefly  used  is  one  of  nitrate  of  silver, 
varying  in  strength  from  five  to  sixty  grains  to  the 
ounce,  and  it  is  best  applied  by  the  silver  syringe- 
catheter,  the  flexible  tube,  or  through  the  urethro- 
scope. The  patient's  digestion  and  impaired  phy- 
sical and  mental  condition  must  be  looked  after. 
Stomachic  and  nervine  tonics,  such  as  gentian, 
strychnine,  phosphates,  and  iron,  are  the  most  useful, 
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and  must  be  given  for  some  time.  To  allay  irrita- 
bility of  the  genital  organs,  the  bromides  and  bella- 
donna may  be  given,  separately  or  in  combination. 
For  hyperesthesia  the  extract  of  belladonna,  in 
half-grain  doses  morning  and  evening,  is  especially 
useful  ;  it  may  be  given  with  the  tonics  recom- 
mended above.  Should  angesthesia  of  the  urethra 
and  genitals  exist,  galvanism  has  been  tried  and  has 
proved  successful.  The  patient  should  sleep  on  a 
hard  bed,  and  get  up  the  moment  he  wakes.  A 
separate  bedroom  should  be  disallowed.  Cold  hip- 
baths morning  and  evening,  rectal  injections  of 
cold  water,  walking  exercise,  and  mixing  in  com- 
pany as  much  as  possible,  are  useful  adjuvants  to 
treatment. 

James  Cantlie. 

SPEZZIA,  Bay  of,  in  Central  Italy.— A  calm, 
moist,  moderately  warm,  equable  winter  climate. 
Mean  winter  temperature,  50°  F.  See  Climate, 
Treatment  of  Disease  by. 

SPHACELUS  {<r<pdK€\os,  gangrene). — The  dead 
mass  resulting  from  the  process  of  gangrene.  See 
Gangrene. 

SPHENOIDAL  SINUSES.— Nose,  Diseases 

of. 

SPHINCTERS,  Disorders  of.— Synon.  :  Fr. 
Troubles  des  Sphincters ;  Ger.  Storztngen  der 
Schliessnmskeln.  See  Def/ECAtion  ;  and  Mictu- 
rition. 

SPHYGMOGRAPH,  The  {ofpvyixos,  the  pulse  ; 
and  7pa^eo,  I  write). — An  instrument  devised  to 
record  the  character  of  the  pulsations  in  an  artery. 

The  tracing  is  called  a  pulse-trachig  or  sphygino- 
gram,  and  consists  of  a  series  of  curves,  varying 
in  number  and  fonn  according  to  the  frequency  and 
the  characters  of  the  pulse.    See  Pulse. 

The  tracing  is  generally  taken  from  the  radial 
artery.  The  wrist  is  over-extended,  and  fixed 
steadily,  while  a  small  pad  is  applied  accurately 
over  the  artery  as  it  passes  by  the  styloid  process. 
The  up-and-down  movements  of  the  pad  are  re- 
corded on  an  enlarged  scale  by  a  style  on  a  smoked 
paper,  which  is  made  to  travel  uniformly  by  clock- 
work. There  are  two  forms  in  use,  Marey's,  which 
is  superior  but  is  cumbersome,  and  Dudgeon's,  which 
is  handy,  but  has  the  disadvantage  that  the  needle 
is  so  light  that  it  allows  an  excessive  oscillation 
with  a  sudden  pulse.  The  pad  is  kept  applied 
over  the  surface  of  the  artery  by  means  of  a  spring  ; 
and  the  pressure  is  varied  until  the  tracing  with 
the  greatest  amplitude  is  obtained,  when  the  clock- 
work is  started.  It  is  important  to  choose  the  right 
pressure,  although,  taken  in  this  manner,  it  does 
not  correspond  to  the  arterial  pressure.  It  is  un- 
fortunate that  the  sphygmograph  has  fallen  out 
of  use,  as,  within  certain  limits,  it  has  great  value. 
It  enables  the  variations  in  the  pulse  to  be  recorded 
from  time  to  time,  and  it  allows  the  character  to 
be  recorded  and  discussed  at  leisure.  Tracings 
taken  with  different  varieties  of  instruments  are  not 
comparable,  as  the  impulse-wave,  due  to  the  sudden 
impact  of  the  wave  on  the  pad,  varies  with  the 
construction  of  the  instrument.  It  is  necessary, 
therefore,  to  be  familiar  with  the  sort  of  impulse-wave 
different  pulses  produce  before  discussing  a  tracing. 
In  a  Dudgeon's  instrument  the  impulse-wave,  in 
proportion  to  the  tidal,  is  higher  than  with  Marey's. 


The  next  difficulty  is  that  the  tracing  is  the  result 
of  the  combined  movements  of  the  artery  and  the 
venae  comites,  and  hence,  when  there  is  forced 
expiration,  the  height  of  the  tracing  is  markedly 
increased,  and  the  amplitude  diminished,  while 
with  forced  inspiration  there  will  be  a  great  fall  in 
the  height  of  the  tracing,  especially  if  forced  expira- 
tion precede  this.  If  these  three  facts  be  borne  in 
mind  much  of  the  criticism  as  to  the  uselessness  of 
the  sphygmograph  disappears.  There  is  much  to 
be  learnt  from  studying  sphygmograms  which  cannot 
be  apprehended  otherwise. 

In  taking  a  tracing  it  is  necessary  to  keep  the  arm 
and  the  instrument  still  ;  to  have  the  pad  exactly 
on  the  centre  of  the  vessel,  or  the  up-stroke  will  be 
oblique,  the  top  rounded,  and  the  height  deficient  ; 
and  to  choose  such  pressure  as  will  give  the  tracing 
with  the  maximum  amplitude.  The  papers  should 
be  well  enamelled,  and  may  be  smoked  by  burning 
camphor  ;  and  when  the  tracing  has  been  taken,  and 
the  necessary  details,  including  the  pressure  ap- 
plied, scratched  on  with  a  pin,  it  can  be  varnished 
by  passing  it  through  gum  benzoin  or  Burgundy 
pitch  ( I  in  8)  or  through  tincture  of  tolu. 

A  pulse-tracing  shows  at  a  glance  the  rate, 
rhythm  and  quality  of  the  pulse,  which  can  be 
studied  at  leisure.  Irregularities,  and  especially 
inequalities,  that  escape  the  finger  are  registered, 
and  indications  as  to  the  strength  of  the  cardiac 
action  and  condition  of  the  vessel-walls,  which  are 
most  important  for  prognosis  and  treatment,  are  put 
on  record.  Both  finger  and  sphygmograph  detect 
sudden  changes  ;  but  they  both  fail  to  appreciate 
the  minor  changes  in  tension  and  size,  which  are 
constantly  going  on  with  the  various  actions  of 
daily  life.  These  were  unrecorded  and  unsuspected 
until  other  means  of  diagnosis  were  used  (see 
Pulse).  A  recorded  tracing  differs  from  what  can 
be  felt  with  the  finger,  in  the  presence  of  the 
impulse-wave.  This  is  produced  by  the  suddenness 
with  which  the  lever  is  tossed  up.  When  this  lever 
is  light  it  is  carried  up  higher  than  the  pad  by  which 
it  is  started,  and  hence  the  fall  in  the  trace,  down 
again  to  the  tidal  wave. 

The  tidal  wave,  or  predici'otic,  or  first  secondary 
wave,  as  it  is  also  called,  is  due  to  the  impulsive 
tension  in  the  arteries,  following  the  increased  pres- 
sure in  the  aorta  and  great  vessels,  from  the  recep- 
tion of  the  ventricular  contents.  The  dicrotic,  or 
great  secoiidaty  wave,  is  an  oscillation  of  the  blood- 
column,  mainly,  if  not  wholly,  produced  by  the 
rebound  of  the  blood  from  the  closed  aortic  valves 
under  the  pressure  of  the  aortic  recoil.  See 
DlCROTISM. 

A  pulse-tracing  (fig.  l)  consists  then  in  a of 
ascent,  a  to  b,  which  ends  in  the  impulse-wave,  b, 
and  its  size  depends  on  the  form  of  the  instrument 
and  on  the  suddenness  of  the  pulse  ;  from  the 
impulse-wave  the  tracing  falls  slightly,  till  it  is 
again  raised  by  the  tidal  wave,  c.  After  the  tidal 
wave  a  more  marked  descent  occurs,  called  the 
aortic  notch,  e,  and  the  line  again  rises,  into  the 
dicrotic  wave,  d.  The  line  of  descent,  b  to  a' ,  is 
thus  broken  by  two  waves  and  two  notches.  The 
two  waves  have  already  been  described  ;  of  the 
two  notches  one  precedes  the  tidal  wave  ;  while 
the  aortic  notch,  preceding  the  dicrotic  wave, 
marks  the  fall  of  pressure  in  the  arteries  antecedent 
to  the  closure  of  the  aortic  valves.  The  moment 
these  valves  are  closed  the  line  of  descent  rises 
again.    It  is  the  bottom  of  this  notch,  marking  as 
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it  does  the  closure  of  the  aortic  valves,  which  points 
out  the  termination  of  the  ventricular  systole.  The 
remainder  of  the  line  of  descent  corresponds  with 


h 

e.  \ 

Fk;.  I. — Typical  Pulse-tracing. — a  to  b,  line  of  ascent ; 
/'  to  a! ,  line  of  descent ;  b,  impulse-wave  ;  t:,  tidal 
wave  ;      dicrotic  wa\'e  ;  c\  aortic  wave. 

the  diastole  of  the  ventricle,  and  isj  sometimes 
broken  by  smaller  waves. 

The  pulse-tracing  is  modified  in  its  chief  features 
by  the  state  of  arterial  fulness  or  tension.  When 
the  tension  is  high  (fig.  2)  the  line  of  ascent  is  less 


Fig.  2. — Tracing  of  I'ulse  of  High  Tension. 

lofty  ;  the  tidal  wave  is  large,  nearer  to,  and  some- 
times blended  with  the  small  impulse-wave  ;  the 
aortic  notch  is  shallow,  and  high  in  the  line  of 
descent ;  the  dicrotic  is  not  much  developed  ;  and 
the  line  of  descent  is  gradual.  When  the  tension 
is  low  (fig.  3),  the  line  of  ascent  is  lofty  ;  the 


Fig.  3. — Tracing  of  Pulse  of  Low  Tension. 

summit-wave  distinct ;  the  tidal  wave  small  ;  the 
aortic  notch  deep  and  low  ;  the  dicrotic  highly 
developed  ;  and  the  line  of  descent  sudden.  These 
modifications  are  interfered  with  if  the  normal 
elasticity  of  the  arteries  be  lost,  as  in  arterial  de- 
generation. 

Indications. — The  evidence  yielded  by  the 
sphygmograph  mainly  concerns:  (l)The  mode  of 
the  heart's  contraction.  (2)  The  condition  of  the 
peripheral  circulation.  (3)  The  state  of  the 
arteries  and  their  coats.  (4)  Valvular  diseases  of 
the  heart. 

I.  The  Mode  of  the  Hearts  Contrac- 
tion.— The  sphygmographic  tracing  shows  this  b}' 
the  line  of  ascent.  When  the  heart-nuiscle  acts 
suddenly  and  vigorously,  the  line  is  vertical  and 
lofty,  and  terminates  in  a  pointed  impulse-wave. 
Unless  the  vessels  are  over-full  of  blood,  there 
follow  well-marked  tidal  and  dicrotic  waves.  On 
the  other  hand,  when  the  heart's  contraction  is 
feeble  the  line  of  ascent  is  less  vertical  and  lofty  ; 
the  impulse-wave  is  less  distinct  ;  the  tidal  and 
dicrotic  waves  are  smaller,  or  the  former  is  blended 
witli  the  summit  wave.  The  pulse,  moreover, 
unlike  the  pulse  of  a  vigorous  ventricle,  is  easily 


obliterated  by  pressure.  A  note  of  the  pressure  at 
which  the  largest  trace  is  obtained  should  always 
be  made,  as  it  enables  the  observer  to  compare 
results  at  different  times. 

2.  The  Condition  of  the  Peripheral  Cir- 
culation.—  The  easy  or  difficult  passage  of  the 
blood  through  the  arterioles,  causing  a  low  or  high 
pulse-tension,  is  roughly  estimated  by  the  pressure 
required  to  develop  or  to  obliterate  the  tidal  and 
dicrotic  waves.  Obstructed  peripheral  circulation 
is  manifested  by  increase  of  the  tidal  wave,  diminu- 
tion of  dicrotic,  and  lessened  height  of  line  of  ascent 
(fig.  4).    The  heart,  apart  from  febrile  '>r  nervous 


excitement,  empties  less  suddenly  under  these  con- 
ditions. On  the  other  hand,  in  easy  and  quick 
peripheral  circulation,  such  as  occurs  in  fevers,  the 
sudden  heart-contraction  causes  a  more  vertical 
and  higher  line  of  ascent,  the  summit-wave  is 
exaggerated,  the   tidal  wave    lessened,  and  the 


Fig.  5.  I'  n..  6. 

dicrotic  fully  developed  (fig.  5).  In  such  condi- 
tions the  fully  dicrotic  and  hyperdicrotic  traces  are 
recorded  (fig.  6).  The  rapid  onflow  of  blood  is, 
moreover,  shown  by  the  more  sudden  fall  of  the 
line  of  descent.  It  is  by  the  comparative  study  of 
the  waves,  and  the  [iressure  required  to  record  them 
best,  that  we  obtain  valuable  indications  as  to 
heart-strength  and  pulse-tension  in  acute  diseases, 
and  in  the  earliest  stages  of  some  chronic  affec- 
tions. 

3.  The  State  of  the  Arteries. — There  are 
three  chief  conditions  of  the  arteries  that  modify 
the  pulse:  [a)  The  state  of  the  musinlar  coat; 
(b)  degenerative  conditions  of  the  arterial  walls; 
and  (f)  the  presence  of  aneurysm. 

(a)  When  the  iiiuscidar  coat  is  contracted  the 
artery  imparts  to  the  finger  a  hard,  wiry  sensation. 


Fig.  7 

which  shows  in  the  tracing  by  a  short  line  of  ascent, 
and  the  blending  of  the  summit  and  tidal  waves  in 
an  oblique  line  of  descent,  scarcely  broken  by 
dicrotism  (fig.  7).  In  the  opposite  condition  of 
relaxed  arterial  coats  the  dicrotic  and  summit- 
waves  are  enlarged  and  the  tidal  waves  lessened. 
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These  changes  can  be  experimentally  illustrated  by 
the  application  of  cold  and  heat  to  the  surface  of 
the  body.  The  cold  and  hot  stages  of  ague  also 
show  the  two  states. 

(d)  When  the  walls  of  the  vessels  have  de- 
generated they  become  more  or  less  rigid,  so  that 
the  modifying  influence  of  their  elasticity  on  the 
blood-pressure  is  lost.  The  impulse-wave  in  the 
radial  artery  consequently  approaches  more  to  that 
imparted  by  the  heart's  systole.  In  these  con- 
ditions the  pulse  often  beats  visibly,  so  that  we  are 
prepared  for  the  amplitude  of  the  tracing.  The  tidal 
wave  is  large,  nearer  to,  and  often  blended  with 
the  impulse-wave,  while  the  dicrotic  is  badly 
marked.    The  presence  of  these  peculiarities  often 


Fig.  8. 

leads  to  the  early  diagnosis  of  unsuspected  atheroma 
of  the  great  vessels  (fig.  8). 

(c)  When  the  sac  of  an  aneitrysin  is  seated  on  a 
main  trunk  after  its  origin  from  the  aorta,  it  acts 
as  a  diverticulum,  and  so  modifies  the  pulse-form 
by  rendering  the  line  of  ascent  oblique,  diminishing 
or  abolishing  the  impulse- wave,  modifying  the 
dicrotic,  and  more  or  less  converting  the  down- 
tracing  into  a  sloping  line.  The  finger  recognises 
these  changes  as  a  slow  feeble  pulse.  Such 
peculiarities  in  the  left  radial  artery  are  produced 
by  an  aneurysm  of  the  left  subclavian,  or  in  the 
right  radial  by  innominate  aneurysm.  When  the 
aneurysm  is  connected  with  the  thoracic  aorta  in  its 
ascending  portion,  there  is  frequently  a  dissimilarity 
between  the  two  radial  pulse-traces,  which  is 
persistent,  one  being  smaller  than  the  other,  more 
vibratory,  or  more  easily  obliterated  by  increased 
pressure.  The  pulse  usually  more  affected  is  the 
right,  as  the  aneurysm  tends  to  implicate  the 
innominate  artery.  In  aneurysm  of  the  transverse 
portion  of  the  arch  the  left  pulse  is  more  commonly 
diminished  in  force  and  amplitude,  and  is  also 
retarded  (figs.   9  and   10).    In  aneurysms  of  the 


Fig.  9. 

— Right  Radial  Tracing. 

Fig.  10. — Left  Radial  Tracing. 

descending  thoracic  and  abdominal  aorta,  the 
dicrotic  wave  is  often  much  increased  in  both 
pulses,  while  the  right  radial  yields  usually  the 
more  normally  developed  trace. 

These  signs  may  be  more  or  less  simulated  by 
the  pressure  of  tumours  on  the  arterial  trunks,  or 
by  their  partial  obstruction  by  clots.  The  sphygmo- 
graphic  signs  of  aneurysm,  therefore,  require  to  be 
confirmed  by  the  use  of  the  ordinary  means  of 


diagnosis.  In  some  cases,  however,  the  pulse- 
tracings  alone  suffice  to  indicate  the  lesion  and  its 
seat. 

4.  Valvular*   Diseases  of   the    Heart. — 

Valvular  diseases  of  the  heart  generally  influence 
the  pulse-tracing.  In  aortic  regurgitation  this  is 
strikingly  seen  (fig.  11).  The  strong,  dilated 
ventricle  discharges  suddenly  an  increased  charge 
of  blood  into  a  lax  aorta,  and  consequently  there  is 
a  lofty  line  of  ascent,  ending  in  a  pointed  impulse- 
wave.  The  tidal  wave  is  small  in  proportion  ;  and 
the  dicrotic,  which  occurs  lower  than  normal  in  the 
line  of  descent,  is  generally  much  diminished,  on 
account  of  the  leakage  into  the  ventricle  interfering 
with  the  rebound  of 
the  blood-column  from 
the  closed  valves.  The 
dicrotic  wave,  thus 
starved,  is  followed  by 
a  rapid  fall  in  the 
tracing,  showing  the 
quick  emptying  of  the  Fn  n 

artery.  It  is  this  con- 
trast between  the  height  of  the  summit-wave  and 
the  rapid  fall  of  the  tracing,  unbroken  by  any  sustain- 
ing wave,  that  gives  the  pulse  its  splashing  and 
collapsing  character.  These  features,  the  small 
dicrotism  and  the  rapid  fall,  indicate  the  amount  of 
regurgitation.  In  some  cases  of  this  valve-lesion 
the  tracing  shows  a  well-marked  tidal  wave  and  a 
fairly  developed  dicrotic  wave ;  and  increased 
pressure  by  the  spring  of  the  sphygmograph,  instead 
of  obliterating  the  tracing  as  usual,  shows  that  there 
is  a  fair  amount  of  tension.  Such  features  commonly 
occur  in  older  persons,  in  whom  the  valve-defect  is 
small  and  due  to  atheroma,  and  not  to  rheumatism, 
and  the  pulse-form  is  modified  by  the  addition  of 
the  characters  of  the  pulse  of  degenerated  arteries. 
When  such  features  are  observed  in  rheumatic 
cases,  and  the  tracing  nearly  resembles  the  normal 
form,  they  point  to  perfect  compensation  and  small 
valve- defect.  The  characters  are  much  accentuated 
when  the  arm  is  raised. 

In  aortic  stenosis  the  tracing  will  indicate  the 
amount  of  the  lesion.  When  the  narrowing  is  ex- 
treme the  impulse-wave  is  lost,  the  line  of  ascent 
becomes  oblique  and  gradual,  and  the  pulse  is  felt 
to  be  slow,  i.e.  the  vessel  distends  slowly.  More 
commonly  a  break  in  the  line  of  ascent  marks  the 
position  of  the  impulse-wave,  while  above  it  rises 
the  large  tidal  wave,  due  to  the  feeble  impulse 
(fig.  12).  In  cases  in  which  the 
obstruction  is  less  in  degree,  the 
summit  of  the  tracing  may  be 
forked  by  a  sharp  division  be- 
tween the  impulse-  and  tidal 
waves.  The  dicrotic  wave  is 
A  small  impulse-wave,  followed  by  an 
exaggerated  tidal  wave,  arising  from  a  strong  and 
often  dilated  ventricle,  pushing  a  large  blood-wave 
gradually  into  the  arteries  through  the  narrowed 
aortic  orifice,  are  the  characteristics  of  this  lesion 
when  pure.  When  it  is  associated  with  aortic  re- 
gurgitation, the  large  tidal  wave  is  still  pronounced. 

Mitral-valve  lesions,  which  are  less  immediately 
connected  with  the  arterial  blood-movement,  pre- 
sent less  decided  characteristics. 

In  mitral  regurgitation  the  tracing  is  often  of  the 
normal  outline,  when  the  compensation  is  fairly  per- 
fect. In  some  cases,  in  addition  to  great  rapidity, 
the  pulse  is  small  and  flabby,  in  striking  contrast 
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to  the  vigour  of  the  impulse  (fig.  13).  The  line  of 
ascent  is  sloping,  and  the  tidal  and  dicrotic  waves 
poorly  defined.  In  some  cases,  vvfhere  compensa- 
tion has  failed,  great  irregularity  is  the  chief  feature 
of  the  tracing,  a  series  of  small,  ill-developed  pulse- 
waves  being  succeeded  by  large  and  well-formed 
pulsations.  On  analysis,  the  series  of  small,  inefl'ec- 
tual  pulsations  corrq^pond  to  inspiration,  and  the 
fuller  and  more  vigorous  ones  to  the  respiratory 
pause.  In  other  conditions  similar  irregularities  are 
caused  by  the  same  influences.  Burdon  Sander- 
sou,  who  first  referred  these  irregularities  to  their 
cause,  says  :  '  The  mechanical  effect  of  inspiration 


Fig.  i;. 


is  to  augment  the  quantity  of  blood  contained  in  the 
pulmonary  circulation,  and  hence  to  increase  the 
frequency  of  the  contractions  of  the  heart.  This  in- 
creased frequency  depends  on  the  distended  state  of 
the  auricles,  in  consequence  of  which  the  ventricles 
fill  more  rapidly  during  their  period  of  relaxation. 
In  this  way  the  length  of  the  diastolic  pause  is 
diminished,  and  the  hurried  action  of  the  heart 
satisfactorily  accounted  for  ;  but  the  question  still 
arises.  Why  are  the  rapid  beats  which  occur  in  in- 
spiration also  ineffectual  ?  It  is  due  to  the  tracing 
being  formed  by  the  combined  movements  of  artery 
and  vein.  With  inspiration  the  veins  empty  and 
the  pulse-trace  falls  in  consequence.' 

Similar  peculiarities  are  noticeable  in  tricuspid  re- 
gurgitation and  dilated  heart. 

In  mitral  stenosis  the  sphygmographic  evidence 
is  very  important.  The  pulse-tracing  shows  irregu- 
larity in  the  line  of  descent,  which  often  is  greatly 
prolonged  through  a  missed  pulsation  —  a  true  inter- 
mission in  the  beat,  and  sometimes  broken  by  the 
interpolation  of  a  small,  abortive  pulsation  (fig.  14) — 
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the  former,  when  the  auricle  has  failed  to  contract, 
the  latter  when  the  ventricle  fails,  although  the 
auricle  has  done  so.  The  effect  of  an  excess  of 
digitalis  in  cases  of  mitral  stenosis  is  often  to  pro- 
duce a  pulsus  higemittus  in  which  only  every  second 
beat  reaches  the  wrist.  The  abortive  pulsations 
are  due  to  over-distension  of  the  auricle,  causing 
premature  auricular  contractions,  which  propagate 
themselves  to  the  ventricle,  and  so  produce  a  ven- 
tricular contraction  on  a  small  charge  of  blood. 
They  mostly  occur  during  inspiration,  from  the 
causes  above  mentioned.  The  rhythmical  relations 
between  the  contractions  of  the  auricle  and  the  ven- 
tricle are  thus  disturbed,  and  hence  the  features 
just  described. 

These  are  the  special  characters  of  the  pulse  of 
mitral  stenosis.  In  some  cases,  where  the  stenosis 
is  not  great  and  the  compensation  perfect,  the  pulse 
is  regular  in  time  and  form,  or  nearly  so  ;  but  in 
these  cases  characteristic  irregularities  can  often  be 
produced  by  vigorous  exertion. 


Finally,  in  therapeutical  investigations  the  sphyg- 
mograph  is  indispensable  as  a  means  of  discovering 
the  influence  exerted  by  a  drug  on  the  state  of  the 
vessels,  on  the  condition  of  the  peripheral  circula,- 
tion,  and  on  the  vigour  of  the  heart.  The  modifi- 
cations in  the  form  of  the  pulse-tracing  above  de- 
scribed enable  the  investigator  to  estimate  these 
effects.  B.  Walter  Fostei.;. 

G.  Newton  Pit'i-. 

SPINA  BIFIDA  {pina,  the  spine;  And  hijida, 
cleft). — .Synon.  :  Fr.  Hydrorhachis  congein'talc  ; 
Cier.  Riickeiispalte. 

Definition. — A  congenital  malformation,  in 
which  there  is  a  sac-like  protrusion  of  the  spinal 
membranes  through  a  cleft  in  the  neural  arches  of 
one  or  more  of  the  vertebra-. 

tEtiology.  —  The  malformation  is  due  to  an 
arrest  of  development  of  the  spinal  cord  and  verte- 
bral canal,  whereby  the  laminae  fail  to  unite  to  form 
the  spinous  processes. 

Ana'I'Omy.  —  Spina  bifida  may  occur  in  an)- 
part  of  the  vertebral  column,  but  is  most  fre- 
quent in  the  lumbo-sacral  region,  where  the  lamina; 
are  latest  to  unite. 

Three  chief  forms  are  described  :  Spinal  meningo- 
cele. Meningo  myelocele,  and  Syringo-myelocele. 

1.  The  spinal  meningocele  consisl^i  of  a  protrusion 
ofthe  dura  mater  and  arachnoid  blended  together  and 
contains  cerebro-spinal  fluid.  The  cord  and  nerve- 
roots  remain  in  the  spinal  canal.  This  is  a  rare 
form. 

2.  The  7neningo-myeloccle,  the  most  common 
form,  consists  also  of  the  dura  mater  and  arachnoid, 
but  contains,  in  addition  to  cerebro-spinal  fluid,  the 
spinal  cord  and  nerve-roots.  The  cord  can  be 
traced  as  a  thin  band  over  the  posterior  part  of  the 
wall  of  the  sac,  some  of  the  large  nerve-roots  given 
off  from  the  cord  running  across  the  interior  of  the 
sac  to  re-enter  the  spinal  canal,  and  thence  passing 
out  of  the  intervertebral  foramina  in  the  normal 
manner. 

3.  The  syi'ingo-iuyeloiele  is  the  most  rare  funn. 
The  central  canal  of  the  cord  is  greatly  distended 
with  fluid,  the  expanded  cord  being  thus  spread  out 
as  a  lining  to  the  sac,  with  which  it  is  intimately 
l>lended.  The  nerve-roots  in  this  form  pass  through 
the  walls  of  the  sac  to  their  destination. 

The  coverings  of  the  sac  may  be  healthy  skin,  liut 
more  commonly  normal  skin  is  found  only  at  the 
sides,  the  central  portion  consisting  of  thin  l)luish 
or  bluish-white  congested  membrane.  A(  the  lower 
part  of  tiie  sac,  in  the  case  of  a  syringo-myelocele, 
a  slight  depression  is  sometimes  seen  at  the  spot 
where  the  spinal  cord  terminates.  At  the  bottom 
of  this  depression,  which  is  known  as  the  umbilicus, 
a  minute  foramen,  through  which  cerebro-spinal 
fluid  may  ooze,  at  times  communicates  with  the 
central  canal  of  the  cord.  In  some  cases  of  spina 
bifida  there  is  no  protrusion,  but  the  skin,  mem- 
branes, and  cord  blended  together,  and  covered  by  a 
tuft  of  hair,  form  a  slight  depression  between  the 
cleft  spinous  processes.  This  is  known  as  spina 
bifida  occulta,  and  is  not  infrequently  associated 
with  paraplegia,  contractures,  or  deformities  of  the 
feet. 

Clinical  Characters. — The  common  form  of 
spina  bifida  gives  rise  to  a  swelling  of  globular  or 
ovoid  shape,  with  its  long  axis  vertical,  and  varies 
in  size  from  a  walnut  to  the  festal  head.  It  is  situ- 
ated in  the  middle  line  of  the  back,  and  nearlyr 
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always  in  the  lumbo-sacral  region.  It  may  be 
covered  with  healthy  skin,  but  more  commonly  the 
central  portion  of  the  tumour  consists  of  a  bluish- 
white  translucent  membrane.  The  swelling  becomes 
tense  when  the  child  is  made  to  sit  up  or  cries,  or 
when  pressure  is  made  on  the  anterior  fontanelle  ; 
but  can  be  made  less  tense  by  direct  pressure  on  the 
sac,  and  when  the  child  is  held  up  by  the.  legs  or 
placed  in  the  prone  position.  The  gap  between  the 
lamina;  can  generally  be  distinctly  felt.  In  the 
infant  the  anterior  fontanelle  protrudes  when  pres- 
sure is  made  on  the  tumour. 

Diagnosis.  —  The  congenital  origin  of  spina 
bifida  will  serve  to  distinguish  it  from  a  new-growth 
developed  subsequently  to  birth.  From  other  con- 
genital tumours  it  may  be  known  by  its  translucency, 
increase  of  tension  on  straining,  situation  in  the 
middle  line,  and,  when  this  can  be  felt,  by  the  gap 
between  the  laminre.  The  diagnosis  of  the  various 
forms  from  one  another  is  not  always  easy.  A 
syringo-myelocele  can  hardly  be  diagnosed  from  a 
meningo-myelocele  ;  but  opacity  in  the  middle  line 
at  the  situation  of  the  spinal  cord  and  nerve-roots, 
a  dimple  where  the  end  of  the  cord  is  attached  to 
the  sac,  the  existence  of  a  vertical  furrow  and  the 
presence  of  paralysis,  contracture  or  deformity  of 
the  lower  limb,  and  want  of  control  over  the  bladder 
and  rectum  will  help  to  distinguish  these  forms  from 
a  simple  meningocele,  which  is  usually  translucent 
all  over,  of  a  smooth  contour,  and  unattended  by 
paralytic  symptoms. 

Com  plications.  — Spina  bifida  may  be  associated 
with  hydrocephalus,  meningocele  or  encephalocele, 
club-foot,  paralysis  or  contracture  of  the  lower  ex- 
tremities, paralysis  of  the  bladder  and  rectum,  and 
imperforate  anus.  In  rare  instances  the  whole 
spinal  canal  may  remain  partially  or  completely  un- 
closed ;  or  there  maybe  other  congenital  malforma- 
tions incompatible  with  life.  See  Monstrosi- 
ties. 

Course  and  Terminations. — The  majority  of 
cases  of  spina  bifida  terminate  fatally,  often  within 
3.  few  days  or  weeks  of  birth  ;  the  child  dying  from 
marasmus,  or  from  spinal  meningitis  and  convul- 
sions, frequently  preceded  by  rupture  of  the  sac  and 
the  escape  of  the  contained  cerebro-spinal  fluid. 
When  the  fluid  only  oozes  away  gradually,  sponta- 
neous and  complete  cure  may  rarely  occur  ;  the 
tumour  contracting  to  a  small  nodule,  and  the  aper- 
ture in  the  canal  closing  more  or  less  completely. 
When  the  cutaneous  covering  is  thick  and  normal, 
the  tumour  may  gradually  decrease  in  size  as  age 
advances,  or  it  may  increase  in  size  without  material 
inconvenience  up  to  the  adult  period  of  life,  attain- 
ing the  size  of  a  child's  head,  or  even  larger  dimen- 
sions. 

Prognosis. — This  is  unfavourable  when  the 
tumour  is  of  large  size  at  birth,  and  is  covered  only 
by  a  thin  membrane,  or  has  a  broad  base  ;  and  this 
is  more  especially  the  case  when  the  spinal  cord  and 
large  nerve-roots  are  contained  in  the  sac,  and  the 
lower  extremities  and  bladder  and  rectum  are  para- 
lysed. When  the  base  of  the  tumour  is  narrow, 
and  its  cutaneous  covering  thick  and  normal,  the 
prognosis  is  more  favourable,  especially  if  the  mal- 
formation be  situated  over  the  sacrum. 

Treatment. — Whatever  the  variety  of  spina 
bifida,  where  the  sac  is  covered  by  a  thick  pad  of 
skin  and  shows  no  tendency  to  increase,  it  is  advis- 
able simply  to  protect  it  with  a  suitable  bandage 
and  shield,  since  it  will  probably  give  rise  to  no  in- 


convenience and  possibly  shrink  with  age.  Where 
the  sac  is  of  large  size,  merely  covered  by  a  thin 
membrane,  and  contains  in  its  walls  the  expanded 
spinal  cord  ;  where  the  cerebro-spinal  fluid  is  oozing 
away,  or  where  there  is  extensive  marasmus,  or 
paralysis  of  the  lower  limbs,  bladder,  or  rectum,  no 
treatment  is  of  any  avail,  and  the  child  will  probably 
die  in  a  few  days.  Suspension, of  the  patient  by  the 
legs  in  an  obliquely  prone  position  will  stop  the 
leakage,  and  if  the  sac  is  kept  aseptic  the  child  may 
survive  for  some  weeks  or  even  in  rare  cases  re- 
cover, the  closure  of  the  leak  being  followed  by 
shrinkage  of  the  sac.  The  treatment  by  pressure, 
tapping,  and  injections  is  not  satisfactory,  though  up 
till  recently  injection  with  Morton's  iodo-glycerine 
solution  was  perhaps  the  favourite  procedure,  and 
was  attended  with  the  best  results.  Now,  however, 
in  all  suitable  cases  most  surgeons  excise  the  sac 
since  a  radical  cure  is  in  this  way  obtained.  An 
elliptical  incision  is  made  on  either  side  of  the  sac 
through  the  healthy  skin,  the  two  skin-flaps  raised, 
and  the  sac  with  its  central  membranous  covering 
excised,  and  the  neck  ligatured  or  sutured  in  such  a 
manner  that  the  line  of  skin-sutures  does  not  corre- 
spond to  the  ligatures  or  sutures  of  the  neck.  In 
the  meningo-myelocele,  after  the  skin-flaps  have  been 
raised,  the  cord  and  nerve-trunks  are  carefully  dis- 
sected from  the  sac-wall  and  replaced  in  the  spinal 
canal  ;  or,  if  very  adherent  to  the  sac,  strips  of  the 
sac-wall  are  left  attached  and  replaced  with  the  cord 
and  nerves.  The  membranes  at  the  neck  of  the  sac 
are  now  drawn  together  by  delicate  silk  sutures, 
and  the  skin-flaps  united  in  the  way  described  above. 
During  the  operation  the  patient  should  be  in  the 
prone  position,  with  the  pelvis  well  raised  on  pillows 
so  as  to  avoid  as  much  as  possible  the  draining  away 
of  the  cerebro-spinal  fluid.  The  strictest  antiseptic 
precautions  should  of  course  be  taken.  Excision, 
as  a  rule,  should  be  delayed  till  the  child  is  a  few 
weeks  old. 

W.  J.  Walsham. 

SPINAL  ACCESSORY  NERVE,  Diseases 
of.  — The  upper  medullary  fibres  of  the  spinal  acces- 
sory nerve  emerge  from  the  surface  of  the  medulla 
oblongata  below  the  pneumogastric.  They  arise 
from  a  column  of  nerve-cells  adjacent  to  the  nucleus 
of  the  hypoglossal,  and  continuous  with  the  nucleus 
of  the  pneumogastric.  Their  fibres  join  the  latter 
nerve  and  innervate  the  movements  of  the  palate 
and  larynx.  Their  share  in  the  nerve-supply  to  the 
pharynx  is  undecided,  but  it  is  certain  that  the 
levator  palati  is  supplied  by  them.  Paralysis  of 
the  vocal  cord,  tongue,  and  palate  is  occasionally 
due  to  disease  at  the  surface  of  the  medulla  in  this 
region,  and  the  fact  that  stimulation  of  the  roots  of 
this  nerve  causes  movement  of  the  palate  has  been 
proved  experimentally  by  Horsley  and  Beevor. 
The  lower,  spinal  fibres  of  the  nerve  emerge  from 
the  side  of  the  cord  as  low  as  the  sixth  or  seventh 
cervical  nerves,  having  passed  through  the  substance 
of  the  lateral  columns,  and  arising  from  the  anterior 
cornua,  in  common  with  the  motor  fibres  of  the 
upper  cervical  nerves,  which  supply  muscles  asso- 
ciated with  those  to  which  this  nerve  goes.  The 
spinal  part  ascends  through  the  foramen  magnum, 
and  is  connected  with  the  bulbar  portion  for  a  short 
distance  ;  the  two  parts  then  separate,  the  latter 
joining  the  pneumogastric,  the  former  passing  to 
the  neck,  and  supplying  the  sternomastoid  and  the 
upper  part  of  the  trapezius.    The  double  relation 
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of  the  nerve  is  thus  correctly  expressed  in  its  name. 
The  bulbar  fibres  alone  are  '  accessory '  to  the 
pneumogastric  ;  the  '  spinal  '  fibres  are  strictly  part 
of  the  motor  cervical  roots. 

I.  Paralysis. — /Etiology. — The  nucleus  of 
origin  of  the  nerve  may  be  diseased  owing  to  slow 
degeneration  of  the  motor  cells,  as  in  progressive 
muscular  atrophy  and  chronic  bulbar  paralysis,  and 
also  in  syringomyelia  and  central  growths  that 
spread  from  the  cervical  region  to  the  medulla. 
The  nucleus  of  origin  of  the  bulbar  portion  may  be 
damaged  by  acute  processes,  especially  softening 
(acute  bulbar  paralysis)  ;  and  the  grey  substance 
from  which  the  spinal  fibres  arise  may  be  involved 
in  acute  poliomyelitis  (infantile  spinal  paralysis). 
The  roots  of  the  nerve  are  sometimes  damaged  by 
injuries,  such  as  fracture  or  dislocation  of  the  upper 
cervical  vertebrre  ;  by  narrowing  of  the  foramen 
magnum  ;  by  tumours  external  to  the  cord  ;  and 
especially  by  meningitis,  syphilitic  or  simple,  in 
this  region.  The  spinal  part  of  the  nerve,  from  its 
long  course,  is  especially  liable  to  suffer.  The 
nerve  is  rarely  injured  in  fractures  of  the  skull. 
The  causes  of  paralysis  of  the  vagal  portion,  after 
its  junction  with  the  pneumogastric,  have  been  con- 
sidered in  the  article  on  diseases  of  that  nerve. 
The  spinal  part,  in  its  course  to  the  muscles,  may 
suffer  in  rare  cases  from  rheumatic  inflammation,  or 
from  injury  ;  may  be  compressed  by  enlarged  glands  ; 
or  implicated  in  abscesses  in  its  neighbourhood. 

Symptoms. — Paralysis  of  the  spinal  accessory 
may  be  complete,  when  the  disease  involves  the 
nerve  where  both  parts  are  united,  but  is  much 
more  commonly  partial,  on  account  of  the  extensive 
origin  of 'the  spinal  portion,  and  the  early  separa- 
tion of  the  two  divisions.  The  symptoms  indi- 
cating disease  of  the  accessory  part  of  the  nerve,  as 
loss  of  movement  of  the  vocal  cords,  are  described 
in  the  articles  on  the  pneumogastric  nerve  and  on 
diseases  of  the  larynx.  The  paralysis  of  the  palate, 
which  is  so  often  associated,  is  recognised  by  the 
defective  movement  in  phonation.  StY  Palate, 
Paralysis  of. 

The  loss  of  function  of  the  spinal  portion  of  the 
nerve  is  shown  by  paralysis  of  the  muscles  which  it 
supplies — the  sternomastoid  and  trapezius.  Uni- 
lateral palsy  of  these  muscles  does  not  affect  the 
normal  posture  of  the  head,  but  when  behind  the 
vertical  position  it  cannot  be  rotated  to  the  oppo- 
site side.  Paralysis  of  the  trapezius,  which  may 
occur  alone  if  the  disease  of  the  nerve  is  behind  the 
sternomastoid,  is  almost  confined  to  the  upper  part 
of  the  muscle,  that  proceeding  from  the  occipital 
bone  to  the  clavicle.  The  middle  part  of  the 
muscle  receives  a  sufficient  nerve-supply  from  the 
cervical  nerves  to  prevent  conspicuous  paralysis  or 
wasting,  although  the  fibres  of  the  spinal  accessory 
can  be  traced  almost  to  its  lower  border.  The  loss 
of  the  upper  part  alters  the  contour  of  the  neck,  and 
the  shoulder  is  not  raised  in  deep  inspiration.  The 
shoulder  can,  however,  still  be  elevated  voluntarily, 
this  movement  being  effected  by  the  upper  and 
middle  part  of  the  muscle.  Abduction  of  the  arm 
by  the  deltoid  is  interfered  with,  on  account  of  the 
loss  of  the  support  afforded  by  the  upper  part  of  the 
trapezius ;  and  the  supplemental  action  of  other 
muscles  causes  a  slight  rotation  of  the  scapula.  If 
the  nerve  or  its  origin  is  damaged  by  an  acute  pro- 
cess, the  paralysed  muscles  undergo  wasting,  which 
is  usually  rapid,  and  is  accompanied  by  the  re- 
actions which  characterise  nerve-degeneration. 


Prognosis  and  Treat.ment. — The  prognosis 
and  treatment  of  paralysis  of  the  spinal  accessory 
nerve  are  those  of  the  morbid  process  causing  the 
paralysis  [see  especially  Progressive  Muscular 
Atrophy;  Labio- Glosso- Laryngeal  Para- 
lysis ;  and  Pneumogastric  Nerve,  Diseases  of). 
In  all  cases,  if  the  muscles  waste  and  present  loss  of 
faradic  irritability,  voltaic  electricity  should  be  ap- 
plied. 

2.  Spasm. — The  muscles  supplied  by  the  spinal 
accessory  nerve  are  frequently  the  seat  of  spasm, 
causing  '  torticollis,'  or  '  wry-neck.'  The  spasm  is 
due  to  an  affection  of  the  centres,  probably  in 
some  cases  those  in  the  medulla,  in  others  those  in 
the  cortex  of  the  brain.  This  affection  is  described 
in  a  special  article.    See  Wry-Neck. 

W.    R.  (30VVERS. 

SPINAL  CORD,  Diseases  of.— Synon.  :  Fr. 

Maladies  de  la  Moelk  Epiniere  ;  Ger.  Krankheiten 
des  Riickciimaykes. — Though  the  spinal  cord  is 
commonly  regarded  as  a  single  organ,  yet  it  is  one 
which  is  very  composite  in  structure,  and  still  more 
so  in  function.  It  is  in  part  (l)  a  mere  aggregate 
of  connecting  fibres  between  the  body  generally 
and  the  brain — that  is,  an  accumulation  of  channels 
of  conduction  for  sensory  impressions  of  all  kinds, 
Ijoth  superficial  and  deep,  on  their  way  to  the 
brain  ;  and  also  for  outgoing  motor  incitations  from 
the  brain  to  all  the  voluntary  muscles  of  the  body, 
as  well  as  to  those  pertaining  to  the  viscera  and 
their  ducts,  and  to  blood-vessels.  In  part,  how- 
ever, the  cord  also  consists  (2)  of  a  serial  aggrega- 
tion of  more  or  less  fused  ganglia  having  to  do  with 
the  execution  of  voluntary  and  all  sorts  of  reflex 
actions  ;  with  the  functional  activity  of  organs  ; 
and  with  the  nutrition  of  tissues. 

Before  the  diseases  of  the  spinal  cord  are  dealt 
with  seriatim,  the  following  functions  will  be  briefly 
considered  : 

Channels  of  Conduction,  p.  1519. 
Spinal  Reflexes,  p.  1520. 
General  /Etiology  and  Pathcjlogy,  p.  152 1. 
Regional  Diagnosis,  p.  1526. 
Channels  of  Conduction. — Although  it  is 
impossible  within  the  space  allotted  to  this  article 
to  enter  in  detail  into  the  functions  of  the  cord,  it 
may  be  briefly  stated  that,  with  regard  to  the 
channels  of  conduction,  both  the  direct  cerebellar 
and  the  antero-lateral  ascending  tract  convey  im- 
pressions to  the  cerebellum  ;  the  former  has  been 
supposed  to  convey  impressions  of  the  muscular- 
sense  order,  and  the  latter,  if  it  does  not  convey 
impressions  of  the  same  kind,  may  give  passage  to 
impressions  of  common  sensibility  serving  as  addi- 
tional incitations  to  some  of  the  complex  reflex 
actions  regulated  by  the  cerebellum.  On  the  other 
hand,  the  columns  of  GoU  are  also  commonly  sup- 
posed to  transmit  muscular-sense  impressions,  though 
the  ultimate  destination  of  these  may  be  to  the  cortex 
in  the  Rolandic  areas  of  the  cerebrum  The  evi- 
dence derived  from  syringomyelia  makes  it  highly 
probable  that  painful  and  thermal  impressions  reach 
the  cerebrum  by  way  of  the  central  grey  matter,  in 
accordance  with  the  views  of  Schiff.  As  to  im- 
pressions of  touch  and  pressure  nothing  definite  is 
known  ;  the  paths  for  these  impressions  may  lie 
partly  through  the  columns  of  Burdach,  and  partly 
through  the  grey  matter  of  the  posterior  horns 
(Tooth),  as  the  only  other  ascending  tracts  seem  to 
be  a  series  of  short  commissural  fibres  running 
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through  the  lateral  columns,  and  serving  to  connect 
the  nerve-cells  at  various  levels  of  the  posterior 
cornua  with  one  another. 

In  addition  to  the  crossed  and  the  direct  pyramidal 
tracts,  there  are  two  other  columns  seeming  to  con- 
tain outgoing  fibres  in  each  half  of  the  spinal  cord. 
The  most  important  is  known  as  the  '  antero-latcral 
descending  cerebella}-  /rar/,' which  consists  of  fibres 


A  B 


Fig.  I. — Sections  showing  the  '  Descending  Cerebellar  Tract ' 
in  the  Spinal  Cord  of  the  Do;:;,  following  upon  extirpation 
of  the  left  half  of  the  cerebellum  (Schafer  after  Marchi) ; 
A,  Lumbar  Cord  ;  B,  Cervical  Cord. 

The  degeneration  is  in  the  antero-lateral  column  of  the  same 
side  as  the  lesion,  except  in  B,  where  there  is  a  little 
degeneration  on  the  opposite  side. 

that  are  connected  with  cells  in  the  cerebellar  cortex 
of  the  same  side,  and  which  undergo  degeneration 
on  removal  of  the  corresponding  half  of  the  cere- 
bellum (Marchi).    These  fibres  form  an  extensive 


is  known  that  the  posterior  roots  of  the  spinal 
nerves  divide  on  their  entrance  into  the  cord  into 
two  main  longitudinal  branches,  ascending  and  de- 
scending. Of  these  the  ascending  branch  has  been 
hitherto  principally  referred  to,  but  the  descending 
branch  ought  also  to  undergo  degeneration.  But 
the  only  descending  degeneration  in  the  posterior 
columns  occurs  in  a  small  tract  which  is  known 
(from  its  shape)  as  the  'comma-tract.'  Mott  has 
found  that  this  degeneration  occurs  not  only  in  sec- 
tions of  the  cord,  but  also  after  section  of  the  posterior 
nerve-roots,  and  that  on  each  occasion  it  extends- 
downwards  for  a  limited  distance  only  (half  to  three- 
quarters  of  an  inch).  It  seems,  therefore,  most  pro- 
bable that  this  degeneration  of  the  comma-tract 
represents  the  degeneration  of  the  fibres  belonging 
to  the  descending  branches  of  the  posterior  roots. 

Spinal  Reflexes. — The  reflexes  of  purely  spinal 
mechanism  which  are  of  importance  (by  their  pre- 
sence, absence,  or  alteration)  as  indications  of 
disease  of  the  spinal  cord  in  different  longitudinal 
regions  have  been  divided  into  {a)  the  superficial  or 
j/'z«-reflexes,  and  (i^)  the  deep  or  so-called  '  tendon- 
reflexes.' 

(a)  Skin-reflexes. — The  most  important  of  these 
are  tabulated  below.  The  designation  of  the 
parts  of  the  cord  upon  which  they  severally  depend 
is  based  upon  a  very  useful  table  published  by 
Gowers. 

These  skin-reflexes  vary  much  in  different  indi- 


Name  of  Reflex 


Mode  of  Excitation 


Nature  of  Result 


Plantar  rejiex  . 

Gluteal  reflex 
Cremasteric  reflex 

Abdominal  reflex 
Epigastric  reflex 

Scapular  reflex  . 


Tickling  sole  of  foot  . 


Irritation  of  skin  of  buttock 
Irritation  of  skin  of  upper  and 

inner  part  of  thigh 
Irritation  of  skin  of  abdomen 

along  edge  of  ribs,  and  above 

Poupart's  ligament 
Stroking  side  of  chest  over  6th 

and  5th  intercostal  spaces 


Irritation  of  skin  in  interscapu- 
lar region 


Movements  of  toes  ;  of  these  and 
foot ;  or  of  these  and  leg 

Contraction  of  glutaii 
Drawing  up  of  testicle 

Contraction  of  upper  or  of  lower 
part  of  abdominal  muscles 

A  dimpling  of  corresponding 
side  of  epigastric  region  (con- 
traction of  highest  fibres  of 
rectus  abdominis) 

Contraction  of  posterior  axillary 
fold  (teres),  or  of  several  of 
scapular  muscles 


Level  of  Cord  upon  which 
Reflex  depends 


1st,   2nd,   and   3rd  sacral 
nerves    (lower    part  of 
lumbar  enlargement) 
4th  and  5th  lumbar  nerves 
1st  and  2nd  lumbar  nerves 

8th  to  i2th  dorsal  nerves 


4th   to   6th  or  7th  dorsal 
nerves 


6th  or  7th  cervical  to  end 
or  ;ird  dorsal  nerves 


circumferential  tract  in  the  anterior  three-fourths  of 
the  antero-lateral  column,  spreading  inwards  in 
front  of  the  crossed  pyramidal  tract  to  reach  the 
intermedio-lateral  tract  of  the  grey  matter.  The 
tract  which  is  thus  marked  out  is  most  extensive  in 
the  upper  regions,  and  gradually  lessens  in  the 
lower  part  of  the  cord,  but  can  be  traced  almost  to 
its  termination.  It  embraces  in  the  dog  the  part  of 
the  anterior  column  which  in  man  is  occupied  Ly 
the  direct  pyramidal  tract,  and  also  the  whole 
region  of  the  tract  of  Gowers,  the  fibres  of  these 
two  tracts  being  intermingled.  Some  of  the  fibres 
of  the  anterior  roots  also  exhibit  degeneration  after 
removal  of  the  cerebellar  hemisphere,  and  are 
therefore  probably  directly  continued  from  fibres  of 
this  tract.  The  same  holds  good  for  nearly  all  the 
efferent  cranial  nerves  (Marchi).  These  degenerated 
fibres  are  numerous  on  the  same  side  as  the  lesion, 
but  a  few  occur  in  the  opposite  nerves. 

The  other  tract  formerly  thought  to  contain  out- 
going fibres  is  now  believed,  with  more  probability, 
to  belong  really  to  the  afferent  system  of  fibres.  It 


viduals,  as  regards  the  facility  with  which  they 
may  be  obtained.  They  are  often  more  marked  in 
children  and  in  women  than  in  men  ;  though  when 
the  latter  are  of  an  irritable  or  nervous  tempera- 
ment, some  or  all  of  the  skin-reflexes  may  in  them 
be  well  marked  even  in  conditions  of  health.  It 
must  be  borne  in  mind,  also,  that  the  superficial 
reflexes  are  always  distinctly  exaggerated,  when  the 
corresponding  regions  of  the  skin  are  tender  in 
association  with  related  visceral  disease  (Head). 

In  cases  where  extensive  transverse  lesions  exist, 
situated  higher  up  in  the  cord  than  the  nerves  upon 
which  any  of  these  reflexes  depend,  such  reflexes 
are  commonly  supposed  to  be  exaggerated  in  in- 
tensity. This,  however,  is  not  the  case  where  we 
have  to  do  with  total  transverse  lesions.  The  fact 
that  this  or  that  reflex  exists  shows  not  only  that 
the  afferent  and  efferent  nerves,  but  that  the  path 
through  the  spinal  cord  at  the  corresponding  level, 
is  practically  undamaged.  It  is  not,  however, 
necessarily  true  that  absence  of  any  of  the  reflexes  is 
an  indication  of  disease  at  the  corresponding  level 
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in  the  spinal  cord.  It  may  be  so  ;  but  it  may  also 
be  that  the  disappearance  of  the  reflex  is  dependent 
upon  disease  in  some  part  of  the  afferent  or  of  the 
efferent  nerves,  leaving  the  cord  itself  intact.  Or  it 
may  also  happen  that  the  particular  reflex  is  simply 
not  to  be  obtained  in  the  individual  under  examina- 
tion. Or,  again,  with  a  complete  transverse  lesion 
in  the  lower  cervical  or  in  the  upper  or  middle 
dorsal  regions  of  the  spinal  cord  in  man  all  reflexes 
dependent  upon  lower  portions  of  the  cord,  except- 
ing perhaps  the  plantar,  will  (though  this  is  con- 
trary to  usual  belief)  be  found  to  be  abolished.  See 
Spinal  Cord,  Special  Diseases  of:  9.  Soften- 
ing of. 

Further,  it  must  be  borne  in  mind  that  in  certain 
cases  of  hemiplegia  (even  where  hemianEssthesia 
does  not  co-exist)  these  skin-reflexes  are  often 
notably  diminished  or  even  abolished  on  the  para- 
lysed side  of  the  body  ;  though  the  reverse  condi- 
tion of  things  will  probably  obtain  in  regard  to  the 
deep  or  '  tendon-reflexes '  next  to  be  considered. 
It  will  probably  be  found,  hereafter,  that  this  re- 
pressing effect  upon  the  skin-reflexes  is  associated 
with  the  existence  of  lesions  in  special  parts  of  the 
brain,  and  not  with  lesions  in  other  localities, 
though  such  special  sites  are  at  present  very  imper- 
fectly known. 

Recently  a  modification  of  the  plantar  reflex  in 


reflex  is  often  the  earliest  to  appear  in  disease  of  the 
pyramidal  tract.    See  Babinski's  Sign. 

(6)  '■Tendon-reflexes.'' — Much  discussion  has 
taken  place  as  to  whether  these  are  '  reflexes  '  at  all, 
in  the  proper  sense  of  the  term.  Into  this  ques- 
tion we  do  not  propose  to  enter.  The  phenomena 
themselves,  to  which  alone  reference  will  be  made, 
are  chiefly  two  in  number,  namely,  ankle-clouiis, 
and  that  variously  known  as  the  knee-phenoinetion, 
patellar  tendon-reflex,  knee-reflex,  or  knee-jerk. 
Corresponding  phenomena  are  met  with  in  the 
upper  extremities  in  the  form  of  '  wrist -jerk  '  (pro- 
duced by  a  slight  blow  over  the  radial  side  of  the 
wrist),  and  '  elbow-jerk '  (from  a  blow  upon  the 
triceps  tendon).  These  phenomena  are  increased 
or  diminished  under  the  influence  of  the  same  kind 
of  conditions  that  cause  increase  or  diminution  of 
the  '  knee-jerk,'  so  that  no  further  special  reference 
will  be  made  to  them. 

There  is  a  distinct  difference  in  regard  to  the 
importance  of  the  presence  of  the  '  knee-jerk  '  and 
'  ankle-clonus  '  respectively.  The  '  knee-jerk  ' 
occurs  in  health,  so  that  it  is  its  absence,  as  well  as 
its  increase,  which  is  of  principal  significance  in 
certain  diseases.  '  Ankle-clonus,' on  the  contrary, 
is  a  phenomenon  not  to  be  obtained  in  a  state  of 
health,  so  that  its  presence  was  formerly  thought  by 
some  to  be  a  positive  sign  of  disease  of  the  spinal 


Name  of  Reflex 


Kncc-jer/c 


Ankle-clonus 


Mode  of  Excitation 


By  striking  patellar  tendon 
with  edge  of  hand  or  with 
percussion  -  hammer,  wliile 
leg  hangs  loosely  over  fellow, 
or  over  forearm  of  operator. 
Also  by  striking  quadriceps 
tendon,  above  patella 

With  knee  extended  or  very 
slightly  flexed,  by  pressing 
quickly  and  firmly  against 
anterior  part  of  sole  of  foot 
(so  as  to  stretch  calf-muscles) 
and  then  keeping  up  the  pres- 
sure 


Nature  of  Result 


A  single  upward  jerk  of  the  leg 
and  foot,  slight  or  distinct 


A  series  of  clonic  contractions 
at  the  ankle-joint,  continuing 
as  long  as  the  pressure  is 
maintained,  and  instantly 
ceasing  when  it  is  relaxed 

If  the  condition  is  very  highly 
marked  it  may  spread  to  the 
whole  limb,  or  even  to  th.it  of 
the  opposite  side 


Level  of  Cord  upon  which 
Reflex  depends 


2nd  and  3rd  lumbar  nerves 


St  to  3rd  sacral  nerves 
(lower  part  of  lumbar 
enlargement) 


association  with  disease  of  the  pyramidal  tract  made 
known  in  1896  by  Babinski  (and  now  often  spoken 
of  as  '  Babinski's  sign,'  or  '  Babinski's  reflex  ')  has 
received  much  attention.  The  normal  plantar  re- 
flex to  slight  irritation  in  healthy  adults,  and  in 
children  after  learning  to  wallc,  is  by  flexion  of  the 
toes,  whereas  Babinski  pointed  out  that  in  all  such 
persons  with  lesions  of  the  pyramidal  tracts  the  cor- 
responding response  is  by  extension  of  the  toes, 
especially  of  the  great  toe.  An  extensive  investiga- 
tion as  to  this  sign  upon  a  very  large  number  of 
individuals  by  Walton  and  Paul  (Joiirn.  of  Nen\ 
and  Ment.  Dis.,  June  1900)  has  led  them  to  the 
following,  among  other,  conclusions  :  {d)  in  early 
infancy  no  constant  or  characteristic  movement  of 
the  toes  occurs,  though  extension  is  rather  more 
frequent  than  flexion  ;  {h)  the  Babinski  reflex  ob- 
tains in  about  70  per  cent,  of  hemiplegics  and 
diplegics,  and  in  approximately  the  same  propor- 
tion of  cases  with  disease  involving  the  pyramidal 
tract  in  the  spinal  cord  ;  (c)  it  is  never  present  in 
health,  and  there  is  reason  for  doubting  its  existence 
in  either  functional  or  organic  nervous  or  other 
disease  not  implicating  the  pyramidal  tract ;  {d)  this 


cord.  But  this  is  a  view  which  requires  limita- 
tions— and  limitations  of  such  a  kind  as  to  de- 
prive the  manifestation  of  ankle-clonus  of  much  of 
its  diagnostic  significance.  It  may  exist,  for  in- 
stance, after  one-sided  fits  dependent  upon  disease 
of  the  cerebral  cortex  ;  and,  again,  it  may  exist 
to  a  well-marked  extent  where  the  antero-lateral 
columns  of  the  cord  are  pressed  upon  at  a  certain 
level,  even  though  (as  in  the  condition  above  re- 
ferred to)  no  lateral  sclerosis  of  the  cord  has  been 
developed. 

General    /Etiology  and   Pathology. — The 

spinal  cord  itself  may  be  damaged  by  disease  in- 
vading it  from  without — that  is,  taking  origin 
either  in  the  bony  canal  or  in  the  enveloping 
membranes;  or  it  may  be  the  seat  of  intrinsic 
pathological  changes.  As  the  former  conditions 
may  and  do  constantly  produce  functional  derange- 
ments or  actual  structural  changes  of  a  secondary 
order  in  the  cord  itself,  we  must  take  cognisance 
of  them  here,  so  that  the  various  peculiarities 
as  to  their  occurrence  may  be  made  known  and 
considered  side  by  side  with  those  pertaining  to 
the  different  causes  of  disease  of  intrinsic  origin, 
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from  which  they  have  to  be  distinguished  at  the 
bedside. 

{a)  Extrinsic  Causes. 

(1)  S/ais  or  bullet-wounds  may  involve  limited 
regions  and  parts  of  the  spinal  cord. 

(2)  Fracture  with  dislocation  of  some  of  the 
vertebj'CB  (as  results  of  severe  falls  or  other  mechani- 
cal violence)  exists  as  an  occasional  cause  of  an 
associated  paraplegia,  produced  by  the  crushing  of, 
or  pressure  upon,  the  spinal  cord.  This  is  most 
apt  to  occur  in  the  cervical  region,  though  the 
dorsal  and  lumbar  regions  are,  to  a  Ips  extent, 
liable  to  similar  accidents. 

(3)  Ttiherctilar  caries  of  the  vertebra  may  exist  in 
any  of  the  regions,  and  may  or  may  not  be  asso- 
ciated with  angular  curvature  in  a  corresponding 
portion  of  the  spine.  The  paraplegia,  or  other 
result  of  interference  with  the  functions  of  the  cord, 
in  the  majority  of  cases  of  this  disease,  is  not  due 
so  much  to  its  compression  by  diseased  bone,  as  to 
the  irritation  and  subsequent  compression  of  the 
cord  by  inflammatory  products. 

(4)  Cancer  of  the  vcrtebr<t  occurs  either  as  a 
primary  or  as  a  secondary  affection.  Such  a  new 
growth  may  involve  the  dura  mater  or  not,  and  as  it 
grows  it  may  at  first  irritate  and  subsequently  com- 
press the  spinal  cord  itself. 

Other  diseases  of  the  spine  are  rare  as  causes  of 
disease  of  the  spinal  cord.  Still  aneurysmal  erosion 
of  the  vertebrae  with  subsequent  pressure  upon  the 
cord  must  not  be  forgotten,  and  very  rarely  an 
aneurysm  bursts  into  the  spinal  canal.  Exostoses 
and  enchondroniatous  growths  from  the  bones  may 
also  quite  rarely  compress  the  cord. 

(5)  Cancer  of  the  spinal  meninges,  or  nezv-growths 
of  other  kinds  {see  21.  Spinal  Cord,  Tumours  of), 
may  also  involve  irritation,  and  subsequently  com- 
pression, of  the  anterior  or  posterior  nerve-roots,  or 
of  the  spinal  cord  itself  in  one  or  other  region. 
Hydatids,  again,  should  be  remembered  as  possible 
causes  of  spinal  disease,  especially  where  their 
existence  has  already  been  detected  in  the  body,  in 
other  situations. 

(6)  Hcemorrliage  into  or  upon  the  meninges. — 
See  Meninges,  Spinal,  Diseases  of. 

 The  foregoing  groups  of  causes  of  disease  of  the 

spinal  cord  give  rise  to  sets  of  symptoms  having  a 
generic  resemblance,  because  in  each  case  com- 
pression acts  upon  the  cord,  or  upon  the  spinal 
roots  and  cord,  from  without,  in  one  or  other 
direction. 

(/;)  Intrinsic  Causes. 

(7)  Hemorrhage  occurs  with  extreme  rarity  into 
the  spinal  cord.  This  is  due,  in  the  main,  to  the 
firmer  texture  of  the  cord,  and  to  the  greater 
abundance  of  supporting  connective  tissue  around 
its  blood-vessels,  as  compared  with  that  surrounding 
the  vessels  of  the  brain.  When  hsemorrhage,  of 
idiopathic  origin,  does  take  place  into  the  spinal 
cord,  it  almost  invariably  occurs  in  the  softest  por- 
tion of  the  organ,  namely,  its  central  core  of  grey 
matter — and  in  this  region  it  may  extend  for  some 
distance  upwards  and  downwards.  As  a  result  of 
falls  or  blows,  also,  haemorrhage  into  the  substance 
of  the  cord  is  a  rare  event ;  still,  under  these  con- 
ditions, it  occurs  occasionally — mostly  in  associa- 
tion with  laceration  of  the  substance  of  the  cord. 
Of  this  latter  kind  of  lesion,  resulting  from  a  fall 
from  a  height  of  about  twenty-five  feet,  the  writer 
has  recorded  a  remarkable  instance,  in  which, 
although  the  cord  was  severely  lacerated,  there  was 


no  external  wound  and  no  fracture  or  dislocation  of 
vertebrae. 

(8)  Embolism  occurs  with  great  rarity  in  the 
spinal  cord,  and  is  still  more  seldom  recognised 
when  it  does  occur.  This  is  due  to  the  fact  of  the 
small  size  of  the  arteries  of  the  cord,  and,  as  com- 
pared with  the  frequency  of  embolism  in  the  brain, 
to  the  absence  among  them  of  any  large  trunk,  like 
the  middle  cerebral,  coming  off  more  or  less 
directly  from  one  of  the  great  vessels  arising  from 
the  arch  of  the  aorta.  Emboli  are  known  to  reach 
the  brain  much  more  rarely  by  way  of  the  vertebral 
than  by  way  of  the  carotid  arteries  ;  and  the  prin- 
cipal arteries  of  the  spinal  cord  are  either  direct 
offsets  from  the  vertebral  (anterior  spinal),  or  in- 
direct branches  from  the  same  (posterior  spinal) — the 
latter  arising  from  the  inferior  cerebellar,  which 
are  twigs  from  the  termination  of  the  basilar  artery. 
Apart  from  these  vessels,  the  blood-supply  of  the 
cord  comes  from  still  smaller  twigs,  derived  from 
the  intercostal  and  lumbar  arteries,  which  anasto- 
mose with  and  reinforce  the  anterior  and  posterior 
vessels,  at  intervals,  along  the  whole  length  of 
the  cord.  All  the  principal  vessels,  small  though 
they  are,  seem  to  anastomose  freely  with  one  an- 
other. Thus,  even  if  embolism  of  the  spinal 
arteries  should  occur,  as  it  probably  does  very 
rarely,  its  effects  would  be  diminished  in  im- 
portance, and  obscured  clinically  as  well  as  post 
mortem,  by  reason  of  the  very  small  size  of  the 
vessels,  and  also  by  the  fact  of  their  not  being 
'  end '  arteries. 

(9)  Thrombosis  would,  however,  be  capable  of 
occurring  in  diseased  spinal  arteries,  as  well  as  in 
those  of  other  parts  of  the  body.  Subsequent 
observations  may  perhaps  show  that  degenerative 
changes  or  endarteritis  are  particularly  common  in 
the  spinal  arteries,  so  that  the  occurrence  of  throm- 
bosis in  them  would  thereby  .Ije  rendered  all  the 
more  easy  and  likely  to  occur.  Once  set  up,  the 
process  of  thrombosis  might  easily  spread  in  this 
network  of  small  spinal  vessels,  and  yet  be  very 
difficult  to  recognise  in  them  except  by  the  effects 
that  would  be  produced  upon  the  tissue  of  the  spinal 
cord — namely,  the  production  of  softening.  A  simi- 
lar process  may  also  take  place  in  the  peculiarly 
tortuous  network  of  veins  which  surrounds  the 
spinal  cord  on  all  sides — perhaps  even  with  more 
facility  than  in  the  veins  of  other  parts — when  general 
and  other  local  conditions  favour  its  occurrence. 
Ollivier,  in  fact,  called  attention  to  the  probably 
natural  slowness  of  the  blood-current  through  the 
spinal  veins,  and  to  the  multiplicity  of  causes  which 
(owing  to  their  influence  upon  respiration  and  cardiac 
action)  tend  still  further  to  retard  it — such  as  violent 
emotions  or  efforts,  and  all  such  diseases  as  greatly 
interfere  with  respiration  or  with  the  force  and  regu- 
larity of  the  heart's  action.  Ollivier  adds  that  he  has 
often  seen  in  elderly  persons  fibrinous  clots  filling 
the  veins  of  the  cord,  as  well  as  those  which  are  to 
be  found  on  its  nerve-roots. 

Thus  one  of  the  common  causes  of  ordinary 
degenerative  softening,  as  it  occurs  in  the  en- 
cephalon,  would  also  be  operative  in  the  cord. 

(10)  White  softening  of  the  spinal  cord  is,  in  fact, 
very  common  ;  often  implicating  its  whole  trans- 
verse area  for  a  variable  extent.  It  differs  in  no 
respect  in  its  naked-eye  or  microscopical  appearances 
from  the  process  as  it  is  met  with  in  the  encephalon. 
It  is  altogether  unreasonable  to  assume,  in  accord- 
ance with  current  nomenclature,  that  this  condition 
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is  mostly  a  result  of  inflammation,  and  therefore  to 
be  spoken  of  as  a  myelitis,  when  the  pathologists 
of  our  time  have  declared  that  the  similar  process 
in  the  cerebrum  and  cerebellum  is  mostly  of  dege- 
nerative origin. 

(11)  Myelitis. — The  writer  is,  of  course,  far  from 
denying  that  primary  inflammation  may  involve 
areas  of  the  cord,  and  entail  '  softening '  of  its 
substance.  He  believes,  however,  that  '  acute 
myelitis  '  is  far  more  likely  to  occur  as  a  secondary 
process,  in  connection  with  pressure  upon  and  con- 
sequent irritation  of  some  part  of  the  cord,  en- 
croached upon  by  fractures  or  dislocations  of  the 
vertebrre,  or  otherwise  wounded  ;  also  as  an  occa- 
sional sequela  of  tubercular  vertebral  caries,  of  the 
direct  pressure  made  upon  the  cord  by  some 
meningeal  tumour,  or  of  haemorrhage  into  its  sub- 
stance. The  question  rather  is  as  to  the  causation 
of  primary  or  idiopathic  softening — whether  this  is, 
in  accordance  with  common  phraseology,  to  be  as- 
cribed to  inflammation,  or  whether  it  is  non-inflam- 
matory and  of  thrombotic  origin,  as  the  writer 
believes.  Yet  he  is  also  far  from  believing  that  all 
the  secondary  softenings  met  with  in  the  spinal 
cord  are  necessarily  of  inflammatory  origin.  Many 
of  these  also  are  probably  due  to  degenerative 
changes  from  pressure  and  thrombosis,  rather  than 
to  inflammatory  causes. 

Processes  of  degenerative  '  softening  '  are  mostly 
brought  about  quickly,  so  that  they  would  from  a 
clinical  point  of  view,  in  the  main,  correspond  with 
what  is  commonly  spoken  of  as  'acute  myelitis.' 
As  for  '  chronic  myelitis  '  (in  the  commonly  under- 
stood sense  of  chronic  softening),  the  writer  believes 
that  no  such  disease  should  be  any  longer  described. 
Many  '  softenings '  are  in  a  certain  sense  chronic, 
as,  though  they  may  be  more  or  less  abrupt  in  their 
onset,  they  tend  to  last  long  rather  than  to  kill 
quickly.  Again,  other  maladies  which  the  older 
physicians  would  have  ascribed  to  '  chronic  mye- 
litis' or  'chronic  softening,'  are  now  known  to 
partake  more  of  the  nature  of  chronic  indurations, 
and  to  have  as  their  bases  various  processes  of 
sclerosis. 

(12)  Processes  of  sclerosis  are  extremely  common 
in  the  spinal  cord.  In  nature  they  are  overgrowths 
of  the  connective  tissue  of  this  organ,  altogether 
similar  to  those  occurring  in  other  organs  and 
tissues,  under  the  name  of  '  fibroid  substitutions  ' 
or  '  non-inflammatory  hyperplasias  of  connective 
tissue '  (see  Fibrosis).  Sclerosis  occurs  under 
various  forms,  and  constitutes  the  basis  of  several 
distinct  diseases,  which  are  in  all  cases  gradual 
and  more  or  less  slow  in  their  onset,  as  well  as 
in  their  progress.  It  may  occur  (a)  as  a  diffuse 
general  overgrowth  (after  the  manner  of  a  cirrhosis 
in  other  organs)  ;  [h)  in  the  form  of  fasciculi  or 
bands  limited  to  particular  columns  of  the  cord 
(especially  the  posterior  and  the  lateral)  ;  or  (c)  in 
an  insular  manner,  so  as  to  form  islets  of  sclerosis, 
scattered  altogether  irregularly  through  the  cord 
at  different  levels,  as  in  'disseminated  sclerosis.' 
Sometimes  overgrowth  of  the  connective  tissue  is 
the  primary  event,  in  other  cases  it  is  sequential 
to  an  atrophy  occurring  in  the  nerve-elements  them- 
selves. 

(13)  Tissue-changes  allied  to  these  in  their  results 
or  later  stages,  though  they  have  a  peculiar  history 
and  course  of  their  own  at  the  commencement,  are 
the  so-called  '  secondary  degenerations  '  which  occur 
in  certain  regions  of  the  cord,  as  a  result  either  of 


some  previous  damage  or  injury  to  this  organ  itself, 
or  as  a  sequel  of  brain -disease. 

These  '  secondary  degenerations  '  illustrate  facts, 
originally  made  known  by  Waller,  to  the  effect  that 
when  nerve-fibres  are  severed  from  the  ganglion- 
cells  from  which  they  are  outgrowths,  the  white 
substance  of  Schwann  gradually  breaks  up  in  the 
course  of  seven  to  fourteen  days,  and  undergoes  a 
process  of  fatty  degeneration,  by  which  it  is  ulti- 
mately resolved  into  a  multitude  of  fine  granules 
and  fat-particles.  The  white  columns  of  the  cord 
are  composed  of  aggregations  of  nerve-fibres  running 
parallel  with  one  another,  so  that  when  one  of  these 
columns  is  cut  across,  or  when  the  continuity  of  its 
fibres  is  interrupted  by  some  severe  lesion  occurring 
in  their  midst,  a  process  of  '  secondary  degenera- 
tion '  manifests  itself  simultaneously  in  all  the  fibres 
thus  damaged,  extending  upwards  or  downwards 
from  the  lesion  according  as  the  fibres  cut  across 
have  afferent  or  efferent  functions.  Thus  the  result 
appears  as  one  or  more  band-like  tracts  of  degene- 
ration, running  upwards  or  downwards  according  to 
the  extent  and  situation  of  the  transverse  area  of 
the  cord  affected. 

In  order  to  deal  as  briefly  with  this  subject  as 
possible,  it  may  be  said  that  experience  has  hitherto 
shown  that  such  band-like  tracts  of  '  secondary  de- 
generation '  occur  especially  in  each  lateral  half  of 
the  cord,  in  three  situations,  namely,  (i)  in  the 
lateral  columns  ;  (2)  in  the  inner  portions  of  the 
anterior  columns  ;  and  (3)  in  the  posterior  columns. 
The  degenerations  in  the  anterior  columns,  and  in 
the  posterior  and  median  portions  of  the  lateral 
columns,  take  place  in  a  direction  downwards  from 
the  site  of  section  or  lesion  of  the  fibres,  at  what- 
ever level  the  damage  may  chance  to  exist  ;  while 
those  in  the  posterior  columns  and  in  the  superficial 
portions  of  the  lateral  columns  take  place  in  an 
upward  direction,  starting  from  the  section  or  seat 
of  destructive  lesion  by  which  these  columns  may 
be  invaded. 

The  fibres  that  undergo  the  descending  degenera- 
tion in  the  lateral  columns  (constituting  the  '  crossed 
pyramidal  tract ')  are  generally  believed  to  be  those 
which  transmit  volitional  stimuli  to  the  various  volun- 
tary muscles  of  the  body,  and  which  come  into  relation 
with  motor  cells  in  the  anterior  cornua  at  different 
levels.  These  different  fibres  are  supposed  to  enter 
the  lateral  columns  at  the  commencement  of  the 
spinal  cord,  passing  into  them,  in  fact,  as  a  result 
of  the  'decussation  of  the  pyramids.'  Thus,  the 
motor  tract  continued  downwards  through  the 
'  internal  capsule  '  from  one  Rolandic  area  of  the 
cortex,  let  us  say  the  left,  continues  along  the  crus 
and  through  the  pons  on  the  same  side  ;  thence 
passing  into  the  bulb  a  considerable  proporlion  of 
its  fibres  decussate  with  their  fellows,  and  thereby 
reach  the  right  lateral  column  of  the  cord,  down 
which  they  proceed  as  a  compact  group  in  the 
manner  indicated.  The  remainder  of  the  fibres  of 
the  left  motor  tract  (those  which  do  not  decussate) 
pass  down  also  in  a  compact  body  (the  'direct 
pyramidal  tract')  and  occupy  most  of  the  inner  half 
of  the  left  anterior  column.'  Thus,  if  the  whole 
of  the  left  motor  tract  be  seriously  damaged  or  cut 
across  in  the  internal  capsule  or  at  any  point  above 

'  Though  this  is  the  rule,  yet  it  would  appear  from  the 
oljservations  of  Flechsig  that  developmental  anomalies  are 
apt  to  occur,  so  that  the  relative  proportion  between  the 
decussating  and  the  non-decussating  fibres  is  subject  to  much 
variation  in  different  individuals. 
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the  '  decussation  of  the  pyramids,'  we  should  have 
a  small  band  of  degeneration  in  the  anterior 
column  on  the  same  side,  and  also  a  larger  band  of 
degeneration  in  the  opposite  (or  right)  lateral 
column  (fig.  2,  H) — that  is,  we  should  have  the 
form  of  secondary  degeneration  associated  with 
many  cases  of  hemiplegia.  But  if  there  be  com- 
plete section  of  or  destructive  disease  involving 
the  antero-lateral  columns  of  one  side  of  the  cord 
itself,  then  we  should  have  a  band  of  degeneration 
in  the  anterior,  as  well  as  in  the  lateral,  column  of 


Fig,  2. — P.  Showing  descending  areas  of  degeneration : 
in  inner  part  of  anterior  columns ;  /,  in  lateral  columns 
(mid-dorsal  region).  Case  of  paraplegia,  from  complete 
transverse  softening  in  upper  dorsal  region. 

H .  Showing  descending  degenerations  in  case  of  right  hemi- 
plegia, from  extensive  softening  of  left  'internal  capsule.' 
(Twice  natural  size.) 

the  same  half  of  the  cord.  Or  if  either  column  be 
cut  or  damaged  singly,  then  in  such  column  a  band 
of  degeneration  would  be  found  extending  down- 
wards from  the  seat  of  lesion.  Or  if,  as  so 
frequently  happens,  we  have  to  do  with  a  total 
transverse  lesion,  represented,  for  instance,  by  a 
focus  of  softening  extending  through  the  whole 
thickness  of  the  cord  in  the  upper  dorsal  or  in  some 
other  region  (so  that  the  patient  suffers  from  com- 
plete paraplegia),  we  should  then  find  large  areas 
of  secondary  degeneration  in  each  lateral  column 
below,  as  well  as  smaller  areas  in  the  inner  part  of 
each  anterior  column  (fig.  2,  P).  The  areas  in  both 
situations  become  less  extensive  as  they  descend, 
and  gradually  wear  themselves  out  in  the  lower  part 
of  the  lumbar  swelling.  It  was  stated  by  Bouchard, 
and  has  been  commonly  repeated  by  succeeding 
writers,  that  the  areas  in  the  anterior  columns  do 
not  appear  beyond  the  mid-dorsal  region  ;  but  this 
mode  of  termination,  as  the  writer  pointed  out  in 
1867,  is  certainly  not  invariable. 


P 


Fig.  3. — P.  Showing  ascending  areas  of  degeneration  :  /,  in 
columns  of  GoU  ;  and  I,  along  outer  border  of  lateral 
columns,  in  middle  of  cervical  swelling  (corresponding 
with  direct  *  cerebellar  tract '  and  the  '  tract  of  Gowers  '). 
Case  of  paraplegia,  from  complete  transverse  softening  in 
upper  dorsal  region. 

In  such  a  case  as  that  last  cited,  namely,  one  of 
paraplegia  due  to  a  total  transverse  lesion  in  the 
upper  dorsal  region,  there  would  be  found  above 
the  seat  of  lesion  certain  amending  degenerations — 
the  principal  of  which  would  be  situated  in  the 
posterior  columns,  though  others,  smaller  and  more 
recently  recognised,  are  to  be  met  with  in  the  outer 


part  of  the  lateral  columns  (fig.  3).  The  ascending 
degenerations  in  the  posterior  columns  are  often 
strictly  limited  to  the  so-called  '  columns  of  Goll.' 
Situated  on  each  side  of  the  posterior  median 
fissure,  they  together  constitute  a  median  wedge- 
shaped  patch,  whose  apex  extends  forwards  to  the 
commissure,  and  whose  base  is  at  the  posterior 
surface  of  the  cord.     This  band  of  degeneration 


A  B 


Fig.  4. — Peculiar  areas  of  ascending  degeneration,  met  with 
in  a  concussion-lesion  of  the  Spinal  Cord. 

A,  transverse  section  of  the  Spinal  Cord,  near  the  middle  of 
the  cervical  region  ;  B,  transverse  section  through  the 
ceryical  region  of  the  cord,  near  lower  border  of  medulla; 

C,  section   through  lower  part   of  medulla  oblongata ; 

D,  section  through  medulla  about  \"  below  the  Calamtis 
scriptorius. 

The  areas  in  the  posterior  columns  {a,  a',  b,  />')  have  a  very- 
peculiar  disposition.  The  areas  in  the  lateral  columns  in 
A  are  very  unsymmetrical  ;  that  of  the  right  side,  anterior 
to  c',  represents  the  lateral  sensory  tract. 

reaches  upwards  to  the  bulb,  where  its  fibres  seem 
to  terminate  in  the  nucleus  gracilis. 

It  seems  clear,  however,  that,  under  certain  con- 
ditions, the  areas  of  ascending  degeneration  in  the 
posterior  columns  may  be  differently  arranged,  and 
not  completely  limited  to  the  '  columns  of  Goll,^ 
since  in  a  case  with  a  lesion  of  some  kind  in  the  mid- 
cervical  region  (the  nature  of  which  is  not  known, 
because,  unfortunately,  this  part  of  the  cord  was 
not  preserved)  the  writer  long  ago  found  such  areas, 
as  are  represented  in  fig.  4  in  the  upper  cervical 
region  and  in  the  medulla.  The  ascending  areas 
of  degeneration  occupying  the  superficial  portions 
of  the  lateral  columns  were  traced  by  the  writer 
upwards  into  the  restiform  bodies.  These  are  areas 
which  we  now  know  to  correspond  with  the  subse- 
quently described  '  direct  cerebellar  tract ' ;  while 
the  '  tract  of  Gowers ' — corresponding  with  the 
part  of  the  areas  anterior  to  c'  in  fig.  4,  A  and  B — 
which  has  still  more  recently  been  described,  also 
contains  afferent  fibres  for  the  cerebellum,  though 
they  reach  it  by  a  different  route.  According  to 
Schafer,  they  can  be  traced  upwards  into  the  bulb- 
and  pons  Varolii,  while  they  eventually  enter  the 
cerebellum  as  part  of  the  superior  peduncle,  passing 
mainly  to  the  vermis.  The  fibres  of  this  latter 
tract  are  intermingled  with  those  of  a  part  of  the 
descending  cerebellar  tract  (fig.  l),  which  is  the 
only  other  long  tract  of  degeneration  existing  in 
the  spinal  cord  that  has  not  hitherto  been  men- 
tioned. 

In  these  areas  of  degeneration,  in  addition  to  the 
changes  already  mentioned  as  occurring  in  the  nerves 
themselves,  other  processes  take  place.  There  is, 
for  instance,  a  very  distinct  but  secondary  over- 
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growth  of  the  connective  tissue  throughout  the 
diseased  area,  as  well  as  an  abundant  development 
of  large  '  granulation-corpuscles,'  precisely  similar  to 
those  met  with  in  ordinary  foci  of  softened  nerve- 
tissue.  The  granulation-corpuscles  are  closely 
packed  among  the  meshes  of  the  connective-tissue 
overgrowth  and  the  atrophied  nerve-fibres.  In  pre- 
parations which  have  been  immersed  in  bichrom- 
ates or  in  chromic  acid,  these  corpuscles  do  not 
liecome  stained  to  nearly  the  same  extent  as  the 
healthy  nerve-tissues  ;  hence  the  areas  containing 
them  remain  pale,  and  are  consequently  to  be 
traced  with  the  greatest  ease  in  spinal  cords  which 
have  been  immersed  for  a  week  or  two  in  these 
fluids,  though  when  they  were  in  the  fresh  state  no 
such  areas  may  have  been  detectable,  even  on  the 
most  careful  examination,  by  the  naked  eye.  On 
the  other  hand,  when  sections  through  such  degene- 
rated areas  of  spinal  cord  are  mounted  in  the  ordinary 
way  in  Canada  balsam,  the  granulation-corpuscles 
become  invisible,  so  that  Tooth  and  other  recent 
writers  make  no  mention  of  the  existence  of  granu- 
lation-corpuscles in  the  areas  of  degeneration — the 
most  obvious  change  then  being  the  overgrowth  of 
connective  tissue,  leaving,  as  Tooth  says,  '  loculi 
lilled  with  homogeneous  material  not  staining  by 
Weigert  hematoxylin. '  This  '  homogeneous  mate- 
rial '  in  the  loculi  represents,  as  the  writer  believes, 
•j;ranulation-corpuscles  altered  by  the  preparation  of 
I  he  specimens. 

( 14)  Ncw-gmvths  in  the  substance  of  the  spinal 
cord  itself  are  not  very  common,  nor,  on  account  of 
the  limitations  of  space  within  the  spinal  canal,  do 
they  ever  attain  a  very  large  size,  so  long  as  they 
take  the  form  of  circumscribed  growths.  For  this 
situation  a  growth  equalling  a  hazel-nut  in  bulk 
would  be  esteemed  large.  In  regard  to  the  nature 
of  the  growth,  this  is,  of  course,  a  matter  of  purely 
pathological  interest,  since  the  clinical  signs  and 
symptoms  which  a  growth  in  the  spinal  cord  is 
capable  of  causing  would  not  vary  with  its  nature, 
but  would  be  wholly  dependent  upon  its  situation, 
and  its  rate  and  manner  of  increase.  Cancer  occurs 
within  the  spinal  cord  almost  solely  as  a  secondary 
extension  from  a  similar  growth  pre-existing  in  the 
dura  mater  or  in  the  vertebra,  or  possibly  in  more 
distant  parts.  In  altogether  exceptional  cases  it 
may  occur  primarily  in  the  spinal  cord.  Glioinata, 
sarcomata,  and  my.xomata  may  also  occasionally  be 
met  with,  either  in  pure  or  in  blended  types  ;  and 
in  the  case  of  the  former  we  may  have  infiltrating 
growths  occupying  a  wide  area  in  the  central  and 
posterior  regions  of  the  cord  more  especially,  through 
a  considerable  portion  of  its  length,  such  as  occurs 
in  syringo-myelia.  Tubercular  nodules  are  also 
apt  to  occur,  either  alone  or  in  combination  with  a 
tubercular  meningitis.  Syphilitic  giiininata  may 
likewise  be  found  in  the  substance  of  the  cord, 
though  their  presence  in  this  situation  is  not  so  fre- 
<juent  as  it  is  in  as.sociation  with  the  spinal  men- 
inges. 

(15)  Atrophy  with  degeneration  of  ganglion-cells 
is  apt  to  occur  as  a  secondary  process  with  extreme 
frequency  in  portions  of  the  grey  matter  of  the  cord 
which  happen  to  be  more  or  less  implicated  in 
other  contiguous  pathological  changes.  But  in  two 
or  three  distinct  diseases  the  ganglion-cells  or  the 
anterior  cornua  in  difterent  parts  of  the  cord  are 
prone  to  be  suddenly  overtaken  by  an  retiologically 
obscure  failure  of  nutrition,  commonly  supposed  to 
be  of  an  inflammatory  nature,  which  speedily  entails 


an  atrophy  of  the  particular  cells  affected.  This, 
for  instance,  occurs  as  the  anatomical  basis  of  '  in- 
fantile paralysis,'  and  of  the  similar  form  of  paralysis 
now  known  to  occur  (though  more  rarely)  in  adults. 
In  these  diseases  whole  groups  of  contiguous  and 
functionally  related  cells  are  affected  simultaneously, 
and  as  the  atrophy  of  the  ganglion-cells  progresses 
there  is  generally  evidence  of  a  secondary  over- 
growth of  the  surrounding  neuroglia  in  the  anterior 
cornua.  To  assume  that  this  process  is  infianimatory 
in  type,  as  the  terms  '  cornual  myelitis '  or  '  acute 
anterior  polio-myelitis '  imply,  seems  to  the  writer 
somewhat  questionable.  Inflammation  does  not 
commonly  limit  itself  to  individual  tissue-elements, 
and  the  slight  overgrowth  of  the  contiguous  neuroglia 
may  well  be  a  secondary  process  of  simple  hyper- 
plasia. This  latter  process  is  indeed  less  evident 
where,  as  in  '  progressive  muscular  atrophy,'  the 
initial  and  mysterious  atrophy  of  individual  ganglion- 
cells  occurs  more  slowly  and  more  sparsely.  Cells, 
here  and  there,  in  particular  anatomical  groups, 
undergo  in  this  affection  the  atrophic  process,  leav- 
ing others  around  them  for  a  time  as  healthy  as 
ever.  Yet,  as  the  disease  progresses,  the  ranks  of 
the  healthy  cells  become  gradually  thinned  in  an 
altogether  irregular  manner ;  and  this  atrophy 
of  nerve-cells,  as  it  occurs,  speedily  entails,  for 
reasons  to  be  set  forth  in  the  next  section,  a  corre- 
sponding atrophy  of  functionally  related  muscular 
fibres. 

Trophic  Relations  between  different 
Tissues  and  different  Parts  of  tlie  Spinal 
Cord.  —  Irritation  cjf  tlie  posterior  cornua,  or  of  the 
posterior  roots  of  the  spinal  nerves,  may  give  rise  to 
various  pustular  or  vesicular  eruptions  in  related 
portions  of  the  skin,  often  associated  with  neuralgic 
pains  in  these  same  regions.  In  other  cases,  with 
lesions  in  some  parts  of  the  grey  matter,  ulceration 
or  actual  sloughing  of  certain  related  tracts  of  skin 
is  easily  determined  —  especially  under  the  com- 
bined influence  of  continued  external  pressure  and 
frequent  irritation  from  urine  or  faices,  as  in  some 
cases  of  paraplegia.    See  p.  685. 

Degeneration  or  destruction  in  any  way  of  the 
great  ganglion-cells  of  the  anterior  cornua,  or  of  the 
anterior  roots  of  the  spinal  nerves  (either  withui  or 
outside  the  cord),  gives  rise,  in  the  course  of  two 
or  three  weeks,  to  atrophy  of  the  muscle-fibres  with 
which  such  atrophied  cells  or  nerve-roots  are  in 
relation.  We  thus  get  an  atrophic  paralysis,  asso- 
ciated with  the  electrical  '  reaction  of  degenera- 
tion.' 

Certain  diseases  affecting  the  grey  matter  of  the 
cord  (in  ways  and  sites  which  cannot  be  precisely 
defined)  are  also  commonly  supposed  to  be  asso- 
ciated with  chronic  diseases  of  the  joints  ;  it  seems, 
however,  to  the  writer  that  these  articular  changes 
may  be  due  rather  to  a  co-existing  peripheral  neu- 
ritis involving  certain  nerves  proceeding  to  the 
joints.  Sometimes  comparatively  unimportant, 
these  joint-changes  lead  in  other  instances  to  great 
atrophy  of  the  articular  ends  of  the  bones,  and  pos- 
sibly to  dislocation  with  utter  destruction  of  the 
joint,  as  in  some  cases  of  locomotor  ataxy.  Atrophy, 
with  brittleness  of  bones,  may  also  be  met  with  in 
the  same  or  in  allied  cases. 

The  fact  of  the  existence  of  these  trophic  troubles 
in  association  with  such  lesions  may  be  admitted 
wholly  irrespective  of  the  explanation  of  their  patho- 
genesis. Whether  they  are  due  to  defective  or 
altered  influences  transmitted  by  ordinary  motor  and 
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sensory  nerves  in  relation  with  such  tissues,  or  to 
altered  influences  through  certain  purely  hypotheti- 
cal '  trophic  nerves,'  lies  altogether  outside  the  fact 
of  the  mere  co-existence  of  the  several  trophic 
troubles  with  the  several  lesions — which  is  the  point 
of  more  immediate  interest  for  the  practitioner  of 
medicine. 

Regional  Diagnosis. — We  already  possess  a 
number  of  valuable  clinical  data  available  for  throw- 
ing light  upon  the  regional  side  of  the  problem  of 
diagnosis.  It  must  be  borne  in  mind,  however, 
that  the  regional  diagnosis  of  diseases  of  the  spinal 
cord  is  itself  a  twofold  problem.  It  involves  a  con- 
sideration :  (a)  of  the  transverse  involved  ;  and 
(/;)  of  the  longitudinal  situation  and  extent  of  the 
disease  in  such  areas. 

(a)  Diagnosis  of  the  Transverse  Area 
liNVOLVED. — The  facts  to  be  tabulated  under  this 
head  may  be  set  down  in  the  order  of  their  relation 
to  different  component  parts  or  regions  of  the  spinal 
cord. 

(1)  Anterior  roots  of  spinal  ne>~cies. — Irritation  of 
these  may  give  rise  to  various  forms  of  twitching  or 
to  tonic  spasms  in  related  muscles.  Great  pressure 
upon  or  destruction  of  the  anterior  roots  will  give 
rise  to  local  complete  or  partial  paralysis  in  the 
related  muscles,  followed  in  the  course  of  a  week  or 
two  by  marked  atrophy,  and  the  establishment  of 
the  electrical  '  reaction  of  degeneration  '  (sec  Para- 
lysis). There  will  also  be  an  abolition  of  reflex 
excitability  of  these  muscles  in  response  to  skin- 
irritation,  or  to  blows  upon  or  stretchings  of  their 
tendons. 

(2)  Antcro-latcj-al  loluinns.  —  Increasing  pressure 
upon  or  disease  of  these  columns  gives  rise  to  paresis, 
gradually  deepening  into  motor  paralysis  of  parts 
deriving  their  nerve-supply  at  or  below  the  seat  of 
lesion. 

When  the  disease  occurs  in  the  lateral  column 
more  especially,  there  may  be  Iwitchings  or  start- 
ings  in  the  muscles  below,  or  well-marked  spasms, 
and  possibly  painful  cramps.  There  may  also  be 
great  exaltation  of  the  superficial  and  deep  reflexes, 
if  the  manifestation  of  the  latter  is  not  hindered  by 
pre-existing  spasms.  The  plantar  reflex  shows 
itself  in  the  form  of  extension  of  the  toes,  especially 
of  the  great  toe — '  Babinski's  sign  '  [see  p.  121). 
Motor  paralysis  exists  to  some  extent,  but  without 
any  appreciable  impairment  of  sensibility.  No 
marked  wasting  of  muscles,  or  diminution  in  elec- 
trical reactions,  usually  occurs. 

(3)  Grey  matter.  —  (a)  Of  anterior  cornua. — 
Disease  of  these  parts  causes  motor  paralysis,  with 
atrophy,  loss  of  faradic  excitability  and  of  reflex 
excitability  in  related  muscles — as  in  cases  of  disease 
of  the  anterior  roots  of  spinal  nerves. 

(;8)  Of  posterior  cormia  and  central  parts. — 
Damage  of  these  regions  of  grey  matter  will,  ac- 
cording to  its  completeness  in  transverse  extent, 
cause  more  or  less  delay  or  defect  in  the  transmis- 
sion of  painful  and  thermic  impressions,  and 
perhaps  interfere  also  with  other  modes  of  sensi- 
bility. Some  trophic  lesions  in  skin  and  joints  may 
also  be  met  with. 

At  different  levels  in  the  cord  special  centres  (re- 
presented in  both  anterior  and  posterior  regions  of 
grey  matter)  in  connection  with  definite  functions 
may  be  interfered  with  by  morbid  conditions  impli- 
cating the  grey  matter. 

(4)  Posterior  colu7iins. — ^The  results  of  disease 
confined  to  this  situation  (more  especially  to  the 
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'  root-zones ')  will  be — ataxy  or  signs  of  inco-ordina- 
tion  of  movements  ;  interference  with  impressions 
of  touch,  pressure,  temperature,  and  of  '  muscular 
sense  '  ;  abolition  of  knee-reflex  ;  and  diminution  or 
loss  of  sexual  desire. 

(5)  Posterior  roots  of  spinal  nerves. — From  irri- 
tating lesions  there  will  arise  lancinating  or  other 
pains  in  the  skin  and  deeper  textures  of  related 
portions  of  the  limbs,  and  possibly  trophic  skin- 
lesions.  Pressure  or  destructive  lesions  will  give, 
rise  to  loss,  in  various  degrees,  of  different  modes 
of  sensibility,  superficial  and  deep  ;  and  diminution 
or  abolition  of  the  superficial  and  deep  reflexes  in 
related  regions  of  the  body. 

It  has  been  shown  by  Sherrington  and  others 
that  there  is  considerable  overlapping  of  the  skin- 
areas  supplied  by  contiguous  posterior  roots,  and 
this  has  recently  been  well  exemplified  in  one  ot 
the  writer's  cases  of  spinal  caries  operated  upon  by 
V.  Plorsley.  In  the  course  of  the  operation  a 
single  posterior  nerve-root  in  the  mid-dorsal  region 
was  divided  on  the  right  side,  while  two  nerve-roots 
were  divided  on  the  left  side.  Around  this  latter 
half  of  the  body  a  narrow  band  of  anaesthesia  was 
produced,  only  one  inch  wide  ;  while  on  the  right 
side  there  was  no  anaesthesia,  this  being  obviated 
apparently  by  the  overlapping  above  referred  to. 
No  such  overlapping  exists,  however,  in  connection 
with  the  territories  of  the  nerves  concerned  with 
the  appreciation  of  heat  and  cold,  or  of  painful  im- 
pressions (Head). 

{b)  Diagnosis  of  the  Longitudinal  Situa- 
tion AND  Extent  of  the  Lesion. — This  is  a 
consideration  distinctly  secondary  to  the  other, 
since,  at  whatever  longitudinal  level  the  disease 
may  be  situated,  its  clinical  characters  will  always 
be  qualified  by  the  part  or  parts  of  the  transverse 
extent  of  the  cord  that  may  be  involved.  Here  we 
are  accustomed  to  obtain  information  of  a  general 
kind  from  the  fact  ( I )  that  special  centres  in  connec- 
tion with  different  viscera  and  functions,  situated 
at  different  longitudinal  levels  in  the  cord,  may 
be  more  or  less  deranged.  But  we  have  to  de- 
pend in  the  main  (2)  upon  the  signs  indicative  of 
the  implication  of  particular  sensory  and  motor 
nenies,  whose  exact  relations  with  different  por- 
tions of  the  spinal  cord  are  known.  Such  signs 
may  consist  of  some  excess  or  defect  of  sensibility, 
of  motility,  or  of  reflex  activity.  Again,  where 
disease  or  injury  of  the  vertebras  exists  in  associa- 
tion with  disease  of  the  spinal  cord,  we  may  be 
guided  by  the  known  relations  of  the  different 
vertebral  spines  to  the  different  nerve-roots  and 
segments  of  the  cord. 

Evidence  from  perverted  activity  of  Spinal 
Centres. 

(1)  The  lateral  columns  in  the  upper  cervical 
region  contain  the  motor  paths  for  the  muscles  of 
respiration,  so  that  section  or  disease  of  these 
columns  at  a  lower  level  may  interfere  with  the 
movements  of  respiration  on  the  same  side  of  the 
chest  (thoracic  muscles)  ;  while  if  the  lesion  reaches 
as  high  as  the  fourth  and  third  cervical  nerves  (the 
origin  of  the  phrenic)  the  diaphragm  itself  also  be- 
comes paralysed,  and  the  movements  of  respiration 
must  therefore  almost  cease. 

(2)  Again,  the  upper  cervical  region  of  the 
cord,  though  it  does  not  contain  actual  centres  con- 
nected with  the  excitation  of  the  heart's  action,  is 
traversed  by  the  augmentor  and  accelerator  nerves, 
whose  point  of  exit  from  the  cord,  as  white  rami 
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visccrales,  is  with  the  second,  third,  and  other 
upper  dorsal  anterior  roots.  These  nerves  ascend 
to  the  stellate  ganglion,  and  thence  proceed  to  the 
heart. 

Thus  dilTerent  lesions  in  this  upper  cervical 
region  of  the  cord  may,  according  to  their  "nature 
and  extent,  greatly  interfere  with  the  heart's 
action,  as  well  as  with  the  respiratory  movements. 
The  frequency  of  the  pulse  may  be  either  notably 
accelerated  or  retarded  ;  while  the  respiratory 
movements  may  be  slower  or  much  quicl<er  than 
natural,  and  also  extremely  irregular  and  perverted 
in  rhythm. 

(3)  The  lower  cervical  and  upper  dorsal  regions 
of  the  cord  also  contain  the  so-called  '  cilio-spinal 
centre.'  The  fibres  emanating  from  it  pass  out- 
wards with  the  fibres  of  the  anterior  roots  in  the 
first,  second,  and  third  dorsal  nerves,  but  especially 
in  the  second,  and  thence  into  the  cervical 
sympathetic.  Irritation  of  them  causes  dilatation 
of  the  pupil  on  the  same  side,  together  with 
widening  of  the  palpebral  fissure,  while  section  or 
other  destructive  lesion  of  these  parts  causes  con- 
traction of  the  pupil. 

(4)  The  vaso-motor  nerves  for  the  side  of  the 
head  and  neck,  and  the  pinna  of  the  ear,  together 
with  those  for  the  lateral  lobe  and  half  the  isthmus 
of  the  thyroid  body,  arise  in  similar  regions  of  the 
cord,  and  also  leave  it  similarly.  Irritation  of 
them  produces  contraction  of  the  blood-vessels 
and  a  lowering  of  temperature  of  the  side  of  the 
face  and  head,  together  with  diminution  of  sensi- 
bility, an  absence  of  perspiration,  and  (should  the 
irritation  continue)  a  tendency  to  slight  atrophy 
of  the  corresponding  side  of  the  face.  Destruc- 
tive lesions,  on  the  other  hand,  operating  upon 
these  vaso-motor  fibres,  tend  to  produce  a  reverse 
set  of  conditions.  See  Sympathetic  System,  Dis- 
orders of. 

Sometimes  there  may  be  signs  of  paralysis  of 
oculo-pupillary  fibres  co-existing  with  signs  of 
irritation  of  the  vaso-motor  fibres,  or  vice  versa. 

(5)  Gaskell  has  shown  that  all  the  I'aso-inotor 
nerves  of  the  body  leave  the  spinal  cord  in  the  an- 
terior roots  of  the  spinal  nerves,  from  the  second 
dorsal  to  the  second  lumbar  inclusive,  passing 
thence  into  the  lateral  ganglia  of  the  sympathetic, 
in  which  these  vaso-motor  fibres  lose  their  medul- 
lary sheaths.  He  adds  :  '  This  chain  might, 
therefore,  most  appropriately  be  called  the  chain  of 
vaso-motor  ganglia  instead  of  its  present  meaning- 
less title  of  main  sympathetic  chain.'  Gaskell  also 
thinks,  and  in  this  he  is  supported  by  Sherrington, 
that  the  vaso-motor  nerves,  as  well  as  certain 
visceral  motor  nerves,  are  connected  with  ganglion- 
cells  in  the  lateral  regions  of  the  grey  matter.  [See 
Plate  XVII.,  p.  1520.) 

Generally  it  may  be  said  that  section  of  one  half 
of  the  cord  or  destruction  of  it  for  any  extent  longi- 
tudinally, causes  at  first  paralysis  of  blood-vessels  in 
the  lower  parts  of  the  body  on  the  same  side — this 
vaso-motor  paralysis  carrying  with  it  in  the  same 
parts  an  increase  of  temperature  and  an  exalta- 
tion of  sensibility.  In  a  short  time,  however,  the 
vaso-motor  paralysis  (and  with  it  the  increase 
of  heat  and  sensibility)  passes  away,  owing 
to  the  vaso-motor  centres  in  parts  of  the 
spinal  cord  below,  and  to  the  peripheral  vaso- 
motor centres,  adapting  themselves  to  act  indepen- 
dently of  those  in  higher  parts  of  the  cord,  and  of 
the  supreme  regulating  centre  in  the  medulla  ob- 


longata. (As  a  rule,  the  higher  vaso-motor  centres 
control  those  lower  down,  but  after  temporary 
paralysis  even  the  peripheral  vaso-motor  centres 
seem  to  resume  control  over  related  blood- 
vessels. ) 

(6)  The  movements  and  secretions  of  the  stomach 
and  intestines  generally  are  certainly  influenced  by 
the  cord  in  different  regions,  so  that  in  various 
cases,  owing  to  perversions  of  this  normal  spinal 
influence,  we  may  get  vomiting,  diarrhoea,  or 
obstinate  constipation — as  direct  results,  that  is,  of 
morbid  changes  in  certain  parts  of  the  cord  in  which 
intestinal  sympathetic  fibres  have  their  roots.  It 
seems,  however,  that  through  the  greater  portion  of 
the  alimentary  canal  the  circular  muscles  are  inner- 
vated by  motor  fibres  distributed  with  the  vagus. 
Thus  peristaltic  contractions  of  the  cesophagus, 
stomach,  and  intestines  can  be  excited  by  vagus- 
stimulation,  whether  the  stimulus  be  applied  to  the 
roots  of  the  nerves  as  they  leave  the  bulb,  or  to  the 
main  trunk  of  the  vagus  in  any  part  of  its  cervical 
or  thoracic  course.  On  the  other  hand,  the 
circular  fibres  of  the  rectum  and  of  the  descending 
colon  are  supplied  by  the  lower  abdominal 
splanchnic  nerves,  which  leave  the  cord  with  the 
thoracic  and  not  with  the  sacral  outflow  of  visceral 
nerves  (Gaskell). 

In  the  grey  matter  of  the  lumbar  swelling  of  the 
cord  there  are  aggregated  a  number  of  centres  having 
to  do  with  important  functions,  which  may  be 
variously  interfered  with  by  disease.  These  centres 
are  those  which  regulate  — (7)  the  evacuation  of 
the  rectum  ;  (8)  the  evacuation  of  the  bladder  ; 
(9)  erection,  and  ejaculatio  seminis  ;  and  (10)  the 
contractions  of  the  uterus. 

In  each  case  the  spinal  centre  constitutes  an  in- 
dependent reflex  centre,  provided  with  its  afferent 
and  efferent  nerves,  but  in  each  case  also  there  is 
more  or  less  of  connection  between  the  spinal 
centre  and  others  in  the  cerebral  hemispheres. 
There  must  therefore  be  double  sets  of  fibres  for 
each  centre  traversing  the  whole  length  of  the 
spinal  cord  and  medulla  ;  partly  (commissural)  for 
the  transference  of  afferent  impressions  from  each 
spinal  centre  to  the  brain,  and  partly  (internuncial) 
for  the  conduction  of  efferent  impressions  from 
cerebral  kinesthetic  to  spinal  motor  centres. 

In  the  case  of  the  uterine  centre  these  cerebral 
connections  are  of  comparatively  slight  importance  ; 
si'nce,  with  a  complete  transverse  lesion  in  the  cer- 
vical or  even  in  the  upper  dorsal  region,  the  process 
of  parturition  may  still  be  successfully  accomplished. 
So  long  as  the  spinal  mechanism  is  complete  and 
perfect,  parturition  may  take  place  without  the  need 
of  cerebral  co-operation.  Our  subsequent  remarks 
will,  therefore,  refer  principally  to  the  other  three 
lumbar  centres. 

Complete  transverse  lesions  occurring  in  any  part 
of  the  dorsal  or  cervical  regions  will,  of  course,  en- 
tirely cut  off  all  the  above-mentioned  lumbar  spinal 
centres  from  connection  with,  and  therefore  from 
any  voluntary  control  by,  the  cerebral  hemispheres. 
But  various  limited  local  lesions  in  particular  trans- 
verse areas  of  the  cord  (though  the  locality  of  such 
areas  cannot  at  present  be  definitely  specified)  may 
produce  similar  results,  so  far  as  the  cerebral  con- 
trol of  any  one  or  two  of  the  lumbar  centres  is  con- 
cerned. According  as  the  severance  of  these  lumbar 
spinal  centres  from  cerebral  correlation  and  control 
is  complete  or  partial,  one  or  other  of  the  following 
results  would  lie  produced  :  — 
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Name  of  Centre 


Rectal  centre 


Vesical  centre 


Sexual  centre 


Complete  Severance 
from  Cerebrum 


Afferent  and  Efferent 
Fibres 


Unconsciousness  of  need,  and  in- 
ability to  prevent  evacuation 

^fi a/A —Constipation,  with  in- 
continence of  faeces  after  an 
aperient 

Unconsciousness  of  need,  and  in- 
ability to  prevent  micturition 

Result. — Reflex  evacuation  in 
gushes  at  intervals 

Diminution  or  absence  of  sexual 
desire.  Erections  and  emis- 
sions, if  they  occur,  wholly 
dependent  upon  the  spinal 
reflex  mechanism 


Incomplete  Severance  from  Cerebrum 


Afferent  Commissural 
Fibres  only 


Unconsciousness  of  need,  and 
therefore  no  attempt  to  re- 
strain evacuation 


Unconsciousness  of  need,  and 
therefore  no  attempt  to  re- 
strain micturition 

With  simple  destruction  of 
fibres,  nearly  same  results  as 
set  down  in  previous  column  ; 
but  with  irritation  of  afferent 
fibres  there  might  be  great  in- 
crease of  desire  (satyriasis  or 
nymphomania) 


Efferent  Internuncial 
Fibres  only 


Consciousness  of  need  to 
evacuate,  with  no  ability 
to  restrain  the  act 


Consciousness  of  need,  but 
inability  to  restrain  mic- 
turition 

Feelings  of  desire,  but  no 
erection  in  response 

Erection  and  emissions, 
if  present,  purely  through 
spinal  reflex 

But  with  irritation  of 
efferent  fibres  there  may 
be  persistent  erections, 
mostly  without  desire 


The  rectal  and  the  vesical  spinal  centres  are  each 
composed  of  two  parts,  with  their  separate  afferent 
and  efferent  nerves — one  set  in  relation  with  a 
sphincter  muscle,  and  the  other  in  relation  with 
detrusor  or  expulsive  muscles  in  functional  opposi- 
tion to  the  former.  The  several  nerve-fibres,  both 
afferent  and  efferent,  in  connection  with  these 
centres  have  been  shown  by  Sherrington  to  be  con- 
tained in  the  first  four  sacral  nerves,  and  in  the  case 
of  the  bladder  also  in  the  third,  fourth,  and  fifth 
lumbar  nerves  (though  none  are  contained  in  the 
intervening  sixth  and  seventh  lumbar).  Thus,  as 
Sherrington  says :  '  If,  as  one  may  suppose,  the 
position  of  the  outflow  of  the  efferents  fairly  in- 
dicates the  position  of  the  nucleus  whence  they 
come,  then  we  may  suppose  that  a  long  nucleus  for 
the  bladder  exists  in  the  lumbo-sacral  region,  which 
has,  however,  a  gap  in  its  continuity.  .  .  .  The 
outflow  from  the  anterior  roots  above  the  gap  is  into 
the  sympathetic  system  ;  from  the  anterior  roots 
below  the  gap  it  is  direct  by  the  sacral  nerves.' 
Destruction  or  irritation  of  either  of  these  sets  of 
fibres,  or  of  one  of  the  centres,  will  necessarily 
interfere  to  some  extent  with  the  working  of  this 
particular  centre,  so  that  its  functions  may  be  inter- 
fered with  in  several  different  ways.  There  may  be 
various  degrees  of  irritability  of  the  bladder  or 
rectum,  or  various  degrees  of  paralysis  of  these 
organs. 

In  cases  of  paralysis  of  the  bladder,  especially 
when  they  are  due  to  lesions  implicating  its  spinal 
centre,  the  urine  is  apt  soon  to  become  foetid  and 
alkaline,  and  inflammation  (alone  or  with  ulceration) 
is  most  prone  to  be  set  up  in  its  mucous  membrane. 

The  details  as  to  the  modes  of  disturbance  of  the 
genital  function,  where  disease  implicates  its  lumbar 
centre  or  the  afferent  and  efferent  nerves  in  con- 
nection therewith,  are  less  known  than  where  it 
involves  the  communicating  fibres  between  this 
centre  and  the  cerebrum.  The  nervi  erigentes  have 
been  shown  to  pass  out  with  the  second  and  third 
sacral  nerves,  so  that  the  sexual  like  the  rectal 
centre  is  contained  in  the  posterior  part  of  the 
lumbar  swelling.  In  the  female  the  uterine  centre 
has  been  shown  to  be  si:nilarly  situated. 

Evidence  from  implication  of  particular  Sensory 
or  Motor  Nerves. 

The  more  precise   indications   concerning  the 


longitudinal  implication  of  the  spinal  cord  are,  as 
already  stated,  derivable  from  the  level  at  which 
alterations  in  sensibility  or  in  motility  (either  volun- 
tary or  reflex)  are  to  be  detected.  The  more  closely 
the  lesion  approaches  to  what  is  called  a  '  total 
transverse  lesion,'  the  more  distinctly  will  signs  of 
this  order  reveal  themselves.  It  is  important,  too, 
to  recollect  that  the  fibres  of  different  sensory  roots 
are  to  some  extent  dispersed  through  cutaneous  sur- 
faces overlying  the  muscles  supplied  by  the  corre- 
sponding motor  roots.  There  are,  however,  many 
exceptions  to  this. 

In  regard  to  sensibility,  the  upper  limit  at  which 
the  trunk  is  affected  is  often  sharply  defined  by  the 
presence  of  a  feeling  of  constriction,  of  pain,  or  of 
numbness  ('  girdle  sensation  ')  encircling  the  body. 
This  sensation  is  generally  supposed  to  be  due  to 
irritation  of  the  roots  of  the  nerves  as  they  traverse 
the  posterior  columns  (or  perhaps  outside  them)  at 
the  upper  level  of  the  lesion.  This  symptom  may 
of  course  be  absent,  but  in  some  cases  of  paraplegia 
it  is  well  marked,  especially  where  the  upper  level 
of  the  lesion  lies  anywhere  between  the  third  and 
the  twelfth  dorsal  nerve-roots. 

Our  knowledge  has  of  late  been  greatly  increased 
concerning  the  extent  and  distribution  of  the  cuta- 
neous areas  ('segmental  skin-fields  ')  pertaining  to 
each  sensory  spinal  nerve,  owing  to  the  labours  of 
Ross,  Allen  Starr,  James  Mackenzie,  Head,  and 
Sherrington.  As  the  last  investigator  says : 
'  Although  in  a  plexus  each  posterior  spinal  root 
gives  separate  contributions  to  several  nerve-trunks, 
the  cutaneous  distribution  of  the  root  is  composed 
not  of  patches  which  are  disjoined,  but  of  patches 
which  are  so  joined  that  the  distribution  of  the  en- 
tire root  forms  one  continuous  field.  .  .  .  Each 
segmental  skin-field  spreads,  to  a  certain  extent, 
across  neighbouring  segmental  skin-fields.  .  .  .  The 
fore-lap  and  the  after-lap  are,  throughout  the  body, 
very  great,  and  each  region  of  skin  appears  to  be 
supplied  by  at  least  two  sensory  roots.  .  .  .  The 
shape  of  a  segmental  skin -field  is,  where  simplest — 
e.g.  in  the  trunk  and  neck  —  band-like,  wrapping 
transversely  round  one  lateral  half  of  the  body  ;  it 
has  fairly  parallel  edges,  but  is  somewhat  broader 
near  its  ventral  than  at  its  dorsal  end.  In  the  limb 
the  segmental  skin-fields  are  distorted  from  the 
simple  band-like  type  ;'  and  they  are  also  seemingly 
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dislocated  from  their  attachments  to  the  mid-dorsal 
and  mid-ventral  lines  of  the  trunk.  This  peculiar 
distribution  Sherrington  explains  by  supposing  that 
the  mid-dorsal  as  well  as  the  mid-ventral  line  of  the 
body  extends  outwards  in  the  position  of  the  limb 
as  a  side-branch  or  secondary  axis.  '  Upon  these 
dorsal  and  ventral  side  lines,  as  upon  secondary 


Fig.  5. — To  show  the  presumed  distribution  of  the  areas 
supplied  from  the  2nd  lumbar  to  the  ist  sacral  segments. 
(After  Head.) 

The  area  marked  in  cross  Ihies  represents  L  2. 

The  area  marked  in  vertical  lines  represents  L  3. 

The  area  marked  with  circles  represents  L  4. 

The  area  marked  with  dots  represents  L  5. 

The  area  left  plain  below  represents  S  i. 

dorsal  and  ventral  axes,  the  cutaneous  segments  of 
the  limb  are  ranged,  as  though  upon  folded  por- 
tions of  the  axial  lines  of  the  trunk  itself.' 

Now,  as  already  stated  (p.  1526,  (5)  ),  this  over- 
lapping of  the  segmental  skin-fields  exists,  especi- 
ally for  tactile  sensations,  owing  probably  to  the 
related  tracts  of  grey  matter  in  the  spinal  cord  each 
extending  into  the  spinal  segments  above  and  below 
its  own,  and  consequently  being  represented  in  the 
corresponding  posterior  spinal  nerve-roots.  The 
researches  of  Head,  however,  seem  to  show  that  no 
such  overlapping  of  segmental  skin-fields  or  exten- 
sion of  related  grey  matter  into  adjacent  spinal 
segments  exists  for  painful  impressions,  or  for  those 
of  heat  and  cold.  Consequently,  to  determine  the 
exact  boundaries  of  a  cutaneous  area  of  defective 
sensibility,  whether  due  to  a  lesion  in  the  cord  or 
of  one  or  more  posterior  spinal  roots,  we  shall  get 
much  more  accurate  results  if  we  seek  to  map  out 
the  areas  in  which  the  patient  may  be  insensitive  to 
painful  impressions,  or  to  those  of  heat  and  cold, 
rather  than  those  areas  in  which  he  is  insensitive  to 
ordinary  tactile  impressions.  These  different  areas 
in  relation  with  the  several  posterior  roots  have 
been  definitely  mapped  out  by  Head.  A  supple- 
mental figure,  showing  the  probable  skin-fields  from 
the  second  lumbar  to  the  first  sacral  inclusive,  has 
lieen  reproduced  above  (fig.  5).  For  the  rest  the 
plates  given  by  Head  must  be  consulted.  See 
p.  1 1 38. 

Efforts  were  also  formerly  made  to  define  the 
muscles  that  were  paralysed,  in  any  given  case,  with 
a  view  to  determine  the  upper  limit  of  the  lesion  in 
the  cord.    It  was  thought  that  a  reference  to  the 


anterior  roots  by  which  such  muscles  are  innervated 
ought  to  enable  us  to  fix  upon  the  particular  seg- 
ment of  the  cord  from  which  their  nerves  proceed, 
and  thus  to  determine  with  precision  the  upper 
level  of  the  lesion  in  the  inolor  regions  of  the  cord. 
This  is  a  matter,  however,  by  no  means  so  simple 
as  might  be  supposed,  because  the  majority  of  limb- 
and  trunk -muscles  receive  fibres  from  more  than 
one  motor  root,  as  Preyer  and  Krause  and  others 
showed  long  ago.  The  same  conclusion  has  been 
arrived  at  by  Eckhardt,  and  later  by  Sherrington. 
The  former  says  :  '  A  great  number  of  muscles  in 
the  liml)  obtain  nerve-fibres  each  of  them  from 
several  nerve-roots.  Most  of  the  thigh-muscles 
always,  some  of  the  leg-muscles  frequently,  are 
supplied  by  three,  the  latter  more  often  by  two, 
nerve-roots.'  According  to  Sherrington,  when  a 
muscle  is  supplied  by  three  nerve-roots  it  is  notice- 
able that  the  middle  root  of  the  three  usually  causes 
the  most  powerful  contraction.  However  this  may 
be,  it  is  obvious  that  the  fibres  going  to  each  muscle 
must  take  their  origin  '  over  a  certain  considerable 
longitudinal  region  of  the  cord.' 

This  fact,  that  muscles  receive  their  nerve-supply 
from  two  or  three  different  nerve-roots,  was  for- 
merly thought  to  be  due  to  the  circumstance  that 
the  same  muscle  is  called  into  play  in  different 
co-ordinated  movements.  And  the  view  of  E. 
Remak,  that  functionally  related  or  synergic  muscles 
are  represented  together  in  the  anterior  horns  of  the 
spinal  cord,  was  supposed  to  have  been  confirmed 
and  extended  by  Ferrier  and  Veo  by  their  experi- 
mental observations  on  the  functions  of  the  anterior 
roots.  They  say  that  stimulation  of  the  individual 
roots  of  the  brachial  and  crural  plexuses  results,  not 
in  mere  unrelated  contractions  of  various  muscles, 
but  in  highly  co-ordinated  synergic  contractions, 
leading  to  definite  movements.  But  as  the  '  muscles 
thrown  into  action  by  each  root  are  innervated  in 
most  cases  by  several  nerve-trunks,'  the  result  '  of 
section  of  each  motor  root  would  therefore  be  para- 
lysis of  the  corresponding  combination,  not  neces- 
sarily, however,  of  the  individual  muscles  involved 
.  .  .  while  weakened,  they  might  yet  act  in  other 
combinations  in  so  far  as  they  were  supplied  by 
other  roots.'  The  different  combined  movements 
which  they  thought  to  be  dependent  upon  par- 
ticular motor  roots  are  cited  by  the  authors  in  this 
paper. 

This  important  subject  has  been  re-investigated  of 
late  by  Sherrington,  who  comes  to  an  opposite  con- 
clusion. He  says  :  '  Contrary  to  Panizza's  doctrine, 
revived  and  ably  reappointed  by  Remak  and  by 
Ferrier  and  Yeo,  and  followed  since  by  Bert,  Mar- 
cacci,  and  others,  I  believe  John  Miiller  to  have 
been  right  in  attributing  to  the  arrangement  of 
the  motor  roots  of  the  limb-plexus  an  anatomical 
significance,  based  on  metamerism,  rather  than  a 
Ideological  significance  dependent  upon  supposed  de- 
mands of  functional  co-ordination.'  lie  considers  that 
in  the  great  majority  of  cases  muscles  innervated  by 
the  same  nerve-root  lie  adjacent  one  to  another  ;  but 
'  that  the  loss  of  some  particular  co-ordinated  move- 
ment results,  from  the  severance  of  one  of  the  motor 
roots  of  the  limb-plexus,'  he  says,  '  I  have  been 
unable  to  detect,  and  seen  no  evidence  to  support.' 
His  own  investigations  lead  him  to  believe  that  the 
section  of  some  two,  three,  or  even  more  anterior 
roots  going  to  the  upper  or  lower  limb-plexus 
leads  to  a  weakened  condition  of  many  movements. 
He  adds  :  '  The  helplessness,  at  first  very  apparent, 
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rapidly  diminished  up  to  a  certain  point.  The 
diminution  seemed  to  be  largely  due  to  the  over- 
coming in  course  of  time  of  an  unwillingness  to 
attempt  movements  with  the  injured  limb.'  His 
experiments  with  monkeys  convinced  him  that  the 
execution  of  a  co-ordinated  movement  was  still  pos- 
sible when  one  motor  root  only  of  the  plexus  re- 
mained open  as  a  channel  from  the  cord. 

All  this  shows  that  the  upper  level  of  a  lesion  in 
the  cord  can  only  be  fixed  approximately  by  re- 
ference to  the  motor  paralysis  existing  in  limbs  or  in 
the  trunk  of  the  body. 

The  integrity  of  those  reflex  actions  which  can  be 
elicited  either  in  health  or  in  disease  depends,  of 
course,  upon  the  integrity  of  the  entire  nervous 
arcs  concerned  (that  is,  upon  the  integrity  of  in- 
going fibres,  centres,  and  outgoing  fibres).  Thus, 
though  the  impairment  of  a  reflex  may  not  neces- 
sarily be  due  to  central  causes,  its  presence,  on  the 
other  hand,  clearlj'  shows  that  the  grey  matter  and 
other  regions  of  the  cord  which  must  be  traversed 
by  its  stimuli  are  not  impassable  :  while  its  exalta- 
tion will  indicate  the  probable  existence  of  some 
congestion  by  which  the  grey  matter  in  question  is 
rendered  more  excitable,  or  else  some  central  change 
by  which  it  is  cut  off  from  cerebral  inhibitory  in- 
fluences. In  ^  4  will  be  found  all  the  needful 
indications  referable  to  the  presence  or  absence  of 
reflexes  which  can  be  used  for  the  determination  of 
the  upper  level  of  a  lesion  existing  in  the  spinal 
cord.  The  lower  level  of  a  lesion  in  this  organ  is 
always  extremely  difficult  to  determine  ;  and  if  it  is 
to  be  made  out  at  all,  it  must  be  done  by  reference 
to  the  existence  of  particular  muscular  atrophies, 
rather  than  from  the  presence  or  absence  of  certain 
reflexes. 

Other  data  in  regard  to  the  longitudinal  situa- 
tion of  a  lesion  in  the  spinal  cord  are  of  a  more 
precise  order,  and  are  dependent  upon  the  relations 
of  the  vertebral  spines  to  different  anterior  neii'e- 
roots.  These  data  are  available  in  cases  where  the 
spinal  cord  becomes  implicated  in  connection  with 
primary  disease  or  injury  of  the  vertebrae.  To 
obtain  such  data,  it  is  needful  to  know  the  exact 
relations  subsisting  between  the  bodies  of  the  dif- 
ferent vertebra,  their  spines,  and  the  origins  of  the 
different  nerve-roots. 

Only  the  highest  cervical  nerves  arise  from  the 
cord  opposite  the  place  at  which  they  leave  the 
spinal  canal.  As  we  descend,  the  distance  between 
these  two  points  gradually  increases,  and  it  attains 
its  maximum  when  we  come  to  the  nerves  of  the 
Cauda  equina.  What  nerve-origins  correspond, 
therefore,  to  a  given  vertebral  level  can  only  be 
decided  by  careful  anatomical  investigation. 

A  further  complication  is  introduced  into  this 
question,  seeing  that  the  vertebral  spines,  which  we 
are  compelled  to  deal  with  as  localising  guides, 
have  different  relations  in  different  parts  of  the 
spinal  column  to  the  bodies  of  their  respective 
vertebrae — e.g.  they  incline  downwards  in  the 
dorsal  region  more  especially,  to  a  less  extent  in 
the  cervical,  and  scarcely  at  all  in  the  lumbar 
region. 

Some  of  the  principal  facts  in  reference  to  these 
two  points,  namely  (l)  the  relations  of  spinous  pro- 
cesses to  bodies  of  vertebrae,  and  (2)  the  relations 
of  vertebral  spines  to  origins  of  nerve-roots,  will  be 
found  to  be  embodied  in  the  next  section. 

Summary. — For  practical  purposes  it  will  be 
well  here  to  group  together  the  various  indications 


as  to  longitudinal  localisation  to  which  we  have 
referred — classifying  them  as  they  are  related  to 
one  or  other  of  four  regions  of  the  spinal  cord. 

(a)  Cervical  Region  of  the  Cord. —  7'his 
corresponds  externally  with  the  space  between  the  occi- 
put and  the  zipper  border  of  the  seventh  cervical 
spine  (eighth  cervical  nerve). 

The  first,  second,  and  third  cervical  spinous 
processes  are  respectively  opposite  the  origins  of 
the  third,  fourth,  and  fifth  cervical  nerves.  The 
phrenic  nerve  (motor  nerve  of  the  diaphragm) 
arises  from  the  fourth,  or  from  the  third  and  the 
fourth  cervical  nerves.  Opposite  the  third  cervical 
spine  (level  of  fifth  cervical  nerve)  the  cervical 
swelling  of  the  cord  begins  ;  while  it  ends  opposite 
the  seventh  cervical  spine  (level  of  the  first  dorsal 
nerve). 

Disease  of  this  region  may  involve  interference 
with  respiration,  and  possibly  weakness  of  voice  ; 
interference  with  the  heart's  action — pulse  very 
frequent,  or  the  reverse  ;  flushing  or  pallor  of  the 
head  and  neck  ;  continued  priapism  (with  crushing 
lesions)  ;  augmentation  of  temperature  in  the  body 
generally  (hyperpyrexia)  ;  and  marked  contraction 
or  dilatation  of  the  pupil. 

The  innervation  of  the  shoulder-,  arm-,  and  hand- 
muscles  is  derived  from  spinal  nerves  between  the 
sixth  cervical  and  first  dorsal  inclusive ;  those  sup- 
plying the  ulnar  side  of  the  hand  and  forearm  arising 
from  the  lower  level,  that  is,  from  the  upper  part 
of  the  next  region.  The  upper  extremities  may, 
therefore,  be  more  or  less  paralysed,  as  well  as  the 
trunk  and  lower  extremities. 

(/')  Upper  Half  of  the  Dorsal  Region  of 
the  Cord. —  This  corresponds  externally  with  the 
space  between  the  seventh  ce7-vical  spine  (first  dorsal 
nei-ve)  and  the  fourth  dorsal  spine  (sixth  dorsal 
nerve). 

The  results  of  disease  here  are  apt  to  be  these  : 
The  '  scapular  reflex  '  may  be  abolished,  calling  into 
activity  as  it  does  the  last  two  or  three  cervical  and 
the  first  two  or  three  dorsal  nerves  ;  the  intercostal 
muscles  are  paralysed  at  different  levels  ;  a  '  girdle 
sensation  '  is  felt  at  different  levels  ;  there  may  be 
prominence  of  certain  vertebral  spines,  and  pos- 
sibly tenderness  on  pressure  or  on  tapping  over 
them  ;  the  '  epigastric  reflex '  may  be  abolished, 
depending  as  it  does  upon  the  spinal  cord  at  the 
level  of  the  fourth  to  the  sixth  or  seventh  pairs  of 
dorsal  nerves  ;  and  priapism  (with  crushing  lesions) 
may  occasionally  be  met  with.  We  may  have, 
therefore,  some  or  all  of  these  signs  together  with 
more  or  less  complete  paralysis  of  the  lower  part 
of  the  trunk  and  of  the  lower  extremities. 

(c)  Lower  Half  of  the  Dorsal  Region  of 
the  Cord. —  This  corresponds  externally  with  the 
space  between  the  upper  border  of  the  fifth  dorsal 
spine  (seventh  dorsal  nerve)  and  the  lower  border 
of  the  tenth  dorsal  spine  (space  below  twelfth  dorsal 
nerve). 

Disease  here  may  give  rise  to  the  following 
symptoms  :  The  '  abdominal  reflex  '  may  be 
abolished,  depending  as  it  does  upon  the  integrity 
of  the  cord  between  the  levels  of  the  eighth  dorsal 
and  the  first  lumbar  nerves.  Paralysis  of  lower 
intercostal  muscles  or  of  abdominal  muscles  may 
possibly  occur,  in  addition  to  paralysis  of  the  lower 
extremities.  '  Girdle  sensation '  may  be  felt  at 
different  levels  (the  umbilicus  corresponding  with 
the  tenth  dorsal  nerve,  and  the  '  ensiform  area ' 
with  the  sixth  and  seventh  dorsal  nerves).  There 
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maybe  prominence  of  certain  i<{  the  lower  dorsal 
spines,  with  possible  tenderness. 

{d)  Lumbar*  Region  of  the  Cord. —  T/iis  cor- 
rcsponds  externally  7K'itk  ike  spare  helween  the  lower 
border  of  the  tenth  dorsal  spine  {just  below  the 
twelfth  dorsal  nerve)  and  the  upper  border  of  the 
second  lumbar  vertebra. 

Here  the  symptoms  are  :  Paralysis,  not  impli- 
cating the  abdominal  muscles,  but  limited  to  more 
or  less  of  those  of  the  lower  e.xtremities.  No 
'girdle  sensations'  around  tlie  trunk.  Three 
superficial  reflexes  may  be  abolished,  namely,  the 
'cremasteric,'  which  depends  upon  the  integrity  of 
the  cord  in  the  upper  lumbar  region  ;  the  '  gluteal ' 
and  the  '  plantar,'  both  of  which  seem  to  be  de- 
pendent upon  the  integrity  of  the  lower  part  of  the 
lumbar  region  of  the  cord.  A  deep  reflex  may  also 
be  abolished,  namely,  the  so-called  '  knee-jerlc,' 
which  is  dependent  upon  the  upper  lumbar  region 
of  the  cord.  '  Ankle-clonus '  may  be  met  with 
when  disease  affects  the  upper  or  mid-lumbar 
regions  of  the  cord,  but  not  where  the  lower  lum- 
bar region  is  implicated.  Loss  of  sensibility  about 
the  perinseum  and  anus  (if  not  due  to  disease  of 
nerve-trunks)  is  indicative  of  disease  of  the  posterior 
columns  in  the  lower  lumbar  region.  Absolute 
paralysis  of  the  bladder  and  rectum  may  be  present, 
with  tendency  to  inflammation  and  ulceration  of 
the  former  organ.  (With  lesions  higher  up  in  the 
cord  there  may  also  be,  according  to  their  extent, 
some  of  the  alterations  in  regard  to  the  action  of 
the  bladder  and  rectum  which  have  been  set  forth 
in  a  table  on  p.  1528.) 

Although  it  is  true  that  the  groups  of  symptoms 
presented  in  different  diseases  of  the  spinal  cord, 
considered  individually  and  collectively,  afford  the 
materials  upon  which  a  regional  diagnosis  must  be 
founded,  it  is  no  less  true  that  a  part  of  the  sym- 
ptomatology (namely,  that  comprised  in  the  mode 
of  origin  and  the  mode  of  establishment  of  the 
disease,  together  with  what  may  be  gathered 
from  the  patient's  state  generally,  from  his 
family  history,  and  from  his  personal  history) 
constitutes  the  basis  upon  which  a  pathological 
diagnosis  has  to  be  arrived  at.  Again,  although 
the  arrival  at  a  regional  diagnosis  is  often  spoken 
of,  and  may  seem  to  be  a  process  altogether  dis- 
tinct from  that  involved  in  the  arrival  at  a  patho- 
logical diagnosis,  yet,  as  a  matter  of  fact,  in  the 
investigation  of  many  individual  cases  of  spinal 
disease,  it  will  be  found  that  the  one  problem  is 
not  settled  first,  and  the  other  afterwards,  but  that 
both  are  tentatively  considered  more  or  less  simul- 
taneously. Thus,  certain  empirically  known  patho- 
logical conditions  may  afford  at  once  a  ready 
explanation  of  a  given  group  or  sequence  of  sym- 
ptoms, as  in  'infantile  paralysis,'  in  'locomotor 
ataxy,'  or,  in  a  more  general  sense,  in  angular 
curvature  of  the  spine.  Here,  therefcjre,  the  patho- 
logical diagnosis  goes  hand  in  hand  with  the  regional 
diagnosis,  and  in  working  them  out  each  gathers 
additional  confirmation  from  the  establishment  of 
the  other.  Sometimes,  however,  as  in  the  case  of 
traumatic  injuries  (including  stabs,  and  fractures 
with  dislocations  of  vertebrre),  the  pathological 
diagnosis  is  at  once  obvious,  and  the  regional 
diagnosis  alone  requires  to  be  settled  in  detail. 

P"or  the  above  reasons,  it  has  been  necessary  to 
tabulate  in  this  article  certain  pathological  data 
concerning  the  spinal  cord,  though  it  would  not  be 
found  specially  advantageous  were  we  to  follow  out 


this  part  of  the  subject  further,  and  attempt  here 
to  set  down  the  more  general  clinical  data  and 
deductions  of  pathological  import,  necessary  to  be 
borne  in  mind  for  the  arrival  at  a  pathological  dia- 
gnosis, in  order  to  form  a  series  of  facts  and  de- 
ductions comparable  with  those  already  given  in 
elucidation  of  the  problems  of  regional  diagnosis. 
These  other  problems  will  be  dealt  with,  as  far  as 
possible,  in  the  descriptions  of  the  several  diseases 
of  the  spinal  cord. 

H.  Charlton  Bastian. 

SPINAL  CORD,  Special  Diseases  of.  — These 
will  lie  described  untler  the  following  headings. 

I.  Diseases  of  the  Spinal  Cord  dependent 
upon  known  organic  changes  : — 

(1)  Spinal  Cord,  Concussion  of,  p.  1531- 

(2)  Spinal  Cord,  Punctured  or  Gunshot  Wounds 
of,  p.  1532. 

(3)  Spinal  Cord,  Sudden  Crushing  Lesions  of, 
P-  1534- 

(4)  Spinal  Cord,  Slow  Compression  of,  p.  1535. 

(5)  Spinal  Cord,  Anaemia  of,  p.  1538. 

(6)  Spinal  Cord,  Hyperremia  of,  p.  1538. 

(7)  Spinal  Cord,  Inflammation  of,  p.  1539- 
(S)  Spinal  Cord,  Haemorrhage  into,  p.  1541- 
(9)  Spinal  Cord,  Softening  of,  p.  1543. 

(10)  Infantile  Paralysis,  pp.  1161,  1162. 

(11)  Acute  Spinal  Paralysis  of  Adults,  p.  1547- 

(12)  Acute  Ascending  Paralysis,  p.  154S. 

(13)  Chronic  Spinal  Paralysis,  p.  1549. 

(14)  Progressive  'Muscular  Atrophy,  p. 
1315. 

(15)  Locomotor  Ataxy,  p.  1660. 

(16)  Spastic  Spinal  I'aralysis,  p.  1550. 

(17)  Amyotrophic  Lateral  Sclerosis,  p.  ISS^- 

(18)  Multiple  or  Disseminated  Sclerosis,  p.  1553- 

(19)  Friedreich's  A'l  AXY,  p.  560. 

(20)  Combined  Dec.eneration  of  the  Spinal 
Cord,  p.  325. 

(21)  Tumours  and  New  Formations  of  the 
Meninges  and  Spinal  Cord,  p.  1557. 

(22)  Syringomyelia,  p.  1559,  and 

(23)  Malformations  of  the  Spinal  Cord,  p.  1560. 

II.  Diseases  dependent  upon  unknown 
or  Imperfectly  known  organic  changes  : — 

(24)  Tetanus,  p.  16S6. 

(25)  Te'i  any,  p.  1690. 

(26)  Torticollis.    See  Wry-neck. 

(27)  Writer's  Cramp,        Writer's  Cramp. 

(28)  Reflex  Paraplegia,  p.  1561. 

(29)  Intermittent  Paraplegia,  p.  1562. 

(30)  Functional  Paralysis  of  Spinal  Type,  p.  1562. 

(31)  Paraplegia  dependent  on  Idea,  p.  1563. 

(32)  Neurasthenia  .Spinalis,  p.  1564,  and 

(33)  Toxic  Spinal  Paralysis,  p.  1564. 

See  also  General  Paralysis  of  the  Insane  ; 
Paralysis  Agitans  ;  Hvdrophohia  ;  Chorea  ; 
and  Meninges,  Diseases  of. 

I.  Spinal  Cord,  Concussion  of.  — Synon.  : 
Commotio  Medulla-  Spinalis  ;  Fr.  Commotion  de  la 
AJoelle  Epmiere  ;  Ger.  Erschiitlerung  des  Kiicken- 
marks. 

Etiology.  —  This  condition  is  met  with  princi- 
pally in  persons  who  have  fallen  from  a  height,  or 
in  those  who  have  been  present  in  a  railway  col- 
lision. In  these  cases  the  brain  is  apt  to  sufter  as 
well  as  the  spinal  cord,  and  it  is  not  always  easy  to 
unravel  the  respective  symptoms  due  to  shock  of 
this  or  that  great  segment  of  the  cerebro-spinal 
system. 
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Anatomical  Characters. — In  many  of  these 
cases  there  are,  in  all  probability,  no  morbid  changes 
that  would  be  discoverable.  In  others,  however, 
minute  extravasations  of  blood,  or  actual  ruptures 
of  the  nerve-tissue,  may  occur.  Sometimes,  as  in  a 
case  seen  by  the  writer,  even  notable  lesions  are 
produced.  An  example  of  the  slighter  lesions  is 
recorded  by  Gull,  in  which  small  extravasations  of 
blood  were  found  in  the  anterior  and  posterior 
cornua,  as  well  as  in  the  posterior  columns  of  the 
cord.  In  neither  of  these  cases  was  there  any  ex- 
ternal or  visible  injury  ;  but  in  each  paraplegia  was 
produced  immediately  after  the  fall  that  determined 
the  lesions  in  the  cord.  In  addition  to  hicmorrhages 
into  the  substance  of  the  spinal  cord  itself,  there  is 
in  these  cases  the  possibility  of  the  occurrence  of 
meningeal  haemorrhages,  pressing  upon  the  cord  or 
its  nerve-roots  ;  and  within  a  day  or  two  after  the 
occurrence  of  the  concussion  itself,  there  is  the  pos- 
sibility of  some  local  and  subacute  inflammation 
being  set  up  in  the  membranes  of  the  cord. 

Symptoms. — In  the  great  majority  of  these  cases 
no  complete  paralysis  is  induced,  even  at  first. 
There  may  at  most  be  paresis  of  one  or  more  limbs, 
general  prostration,  nausea  with  occasional  vomit- 
ing, a  rapid  and  possibly  irregular  or  intermittent 
pulse  (especially  after  the  least  exertion),  with 
occasional  startings  and  twitchings  of  the  limbs,  the 
sensibility  of  which  may  be  diminished,  exalted,  or 
unaffected.  The  temperature  will  probably  be  at 
first  depressed,  as  a  result  of  shock,  though  subse- 
quently a  slight  febrile  elevation  may  continue  for 
^ome  days.  Tlie  tongue  may  be  furred,  the  appetite 
bad,  the  bowels  constipated ;  while  in  regard  to 
micturition  there  may  be  either  some  delay  and 
difficulty,  or,  on  the  contrary,  an  irritability  of  the 
bladder,  with  difficulty  in  retaining  its  contents  after 
the  desire  to  micturate  is  once  felt.  With  this  there 
is  often  general  restlessness,  nervousness,  and  in- 
somnia. 

In  more  severe  cases  of  concussion,  even  where 
there  is  no  complication  resulting  from  appreciable 
lesions,  the  shock  to  the  system  {see  Shock)  may 
be  more  profound,  and  there  may  be  paralysis  of 
limbs,  lasting  perhaps  for  some  days,  and  then 
rather  suddenly  disappearing. 

Diagnosis. — The  questions  to  be  determined 
are,  whether,  looking  to  the  symptoms  presented 
by  the  patient,  there  is  likely  to  be  any  organic 
lesion  or  change  in  the  spinal  cord  or  its  mem- 
branes ;  or  whether  we  have  to  do  with  mere  func- 
tional perturbations  induced  by  the  shock  or  blow 
to  which  the  patient  has  been  subjected.  In  the  ab- 
sence of  definite  paralysis,  or  even  with  its  presence 
for  the  first  few  days,  the  answer  to  this  preliminary 
question  will  often  be  shrouded  in  doubt.  To  come 
to  a  definite  opinion  as  to  the  precise  nature  of  the 
change  which  a  spinal  cord,  deemed  to  be  damaged 
in  some  way  after  a  concussion,  has  undergone, 
lapse  of  time  and  several  examinations  of  the  patient 
are  often  required. 

In  many  cases  in  which  compensation  for  an 
injury  is  claimed,  a  further  complication  appears. 
Here  it  is  that  the  difficulty  arises  as  to  how  much 
the  symptoms  experienced,  or  said  to  be  expe- 
rienced, may  be  due  to  an  excited  imagination,  and 
how  much  to  causes  independent  of  the  imagination, 
whether  voluntarily  or  involuntarily  aroused.  It 
must  be  conceded  that  symptoms  of  injury  are  un- 
doubtedly feigned  by  unscrupulous  persons  ;  and  it 
seems  also  equally  clear  that,  even  unknown  to 


the  patient,  the  excitement  consequent  upon  the 
accident,  the  details  heard  concerning  the  injuries 
of  others,  combined  with  the  inquiries  of  doctors 
and  of  sympathising  friends,  tend  to  keep  up  and 
to  exaggerate  symptoms  in  many  nervous  patients, 
over  and  above  those  which  may  have  resulted  from 
the  shock.  Such  patients  also  may  make  a  more 
speedy  recovery  subsequent  to  trial  and  compensa- 
tion than  they  had  been  making  before  the  trial, 
and  yet  they  may  not  have  been  in  any  sense 
impostors.  It  is  true  that  such  persons,  however; 
do  not  recover  quite  so  quickly  as  those  others  who 
for  their  own  unscrupulous  ends  have  been  pre- 
viously exciting  their  imaginations  in  a  voluntary 
manner.    See  Railway  In'JURies. 

Prognosis. — In  only  the  severest  cases  of  con- 
cussion or  shock  is  there  actual  danger  to  life  {see 
Shock).  Where,  however,  great  prostration  is 
induced,  and  especially  in  those  who  may  previously 
have  been  suffering  from  heart-affections,  or  from 
a  very  excitable  nervous  system,  life  may  be 
speedily  brought  to  a  close  ;  or  at  most  such  patients 
may  not  survive  a  severe  concussion  more  than  a 
day  or  two. 

Severe  concussions  of  the  cord  may  also  form  the 
starting-points  of  many  and  varied  deviations  from 
health,  which  may  not  begin  to  show  themselves 
for  weeks,  or  perhaps  even  months,  after  the  initial 
shock.  Among  such  sequelfe,  which  have  come 
under  the  writer's  notice,  may  be  mentioned  the 
following :  Loss  of  flesh  with  general  failure  of 
nutrition,  epileptiform  fits,  progressive  muscular 
atrophy,  lateral  sclerosis  of  the  spinal  cord,  a 
slowly  increasing  paraplegia  (of  uncertain  patho- 
logical basis),  and  caries  of  vertebras  followed  by 
angular  curvature  and  paraplegia. 

In  other  and  slighter  cases,  time  and  rest,  with 
suitable  medical  treatment,  may  be  expected  to  lead 
to  perfect  recovery,  sometimes  speedily,  but  some- 
times only  after  protracted  periods  of  impaired 
health. 

Treatment. — In  the  first  instance,  symptoms 
of  shock  have  to  be  combated  by  the  employment 
of  warmth  and  stimulants.  In  subsequent  stages, 
rest  in  the  recumbent  position  must  be  enjoined  for 
a  time.  It  is  of  the  first  importance  to  make  sure 
that  the  patient  does  take  complete  rest,  and  is  kept 
free  from  excitement  during  the  first  few  days  after 
any  concussion-accident,  and  that  he  gets  sound 
sleep  at  night,  under  the  influence  of  bromide  of 
potassium,  or  of  this  together  with  chloral  hydrate. 
If  the  condition  of  restlessness,  with  disturbed 
sleep,  can  be  checked,  then  a  mitigation  of  other 
symptoms  may  be  expected  to  follow.  The  appli- 
cation of  ice  to  the  spinal  column  may  at  times  be 
desirable  ;  or  pain  must  be  relieved  by  the  sub- 
cutaneous injection  of  small  doses  of  morphine. 
Later  on,  tonics,  with  a  simple  nutritious  diet  and 
plenty  of  fresh  air,  together  with  rest,  will  be 
needed  for  the  complete  restoration  of  the  patient. 

H.  Charlton  Bastian. 

2.  Spinal  Cord,  Punctured  or  Gunshot 
Wounds  of. — Synon.  :  Acute  Traumatic  Lesions 
of  the  Spinal  Cord  ;  Fr.  Plaies  et  Contusions  de  la 
Moclle  Epiniere  ;  Ger.  Rkckenviarkszerreissiingen. 

/Etiology  and  Anatomical  Characters. — 
Punctured  or  gunshot  wounds  of  the  spinal  cord 
are  commonly  made  with  knife,  dagger,  sword,  or 
bullet. 

In  each  set  of  cases,  the  wound  in  the  spinal 
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cord  will  be  associated  with  perforation  or  rupture 
of  some  of  the  membranes,  and  also  with  heemor- 
rhage,  either  between  them  or  into  the  substance 
of  the  cord.  The  arches  of  the  vertebrfe  or  their 
articular  processes  and  some  of  the  ligaments  con- 
necting them  may  be  more  or  less  damaged,  and  a 
wound  commonly  exists  through  the  contiguous 
skin  and  muscles.  In  the  cord  itself,  there  may  be 
either  a  clean-cut  wound  through  certain  of  its 
columns  and  parts,  or  a  broader  crushing  lesion. 
In  each  case  more  or  less  blood  may  be  effused 
upon  and  below  the  cut  surfaces  of  the  cord.  At 
later  stages,  there  may  be  signs  of  inflammation  of 
the  membranes,  as  well  as  of  local  inflammatory 
softening  of  the  substance  of  the  cord. 

Symptoms. — The  signs  and  symptoms  conse- 
quent upon  wounds  of  this  kind  are  subject  to  end- 
less variations,  in  accordance  with  the  different 
regions  of  the  cord  involved,  the  actual  extent  of 
the  wound  in  its  substance,  and  the  possible  pre- 
sence of  varying  amounts  of  effused  blood.  These 
wounds  often  involve  only  a  portion  of  the  trans- 
verse area  of  the  cord.  It  is  indeed  in  this  class  of 
cases  more  especially  that  hemiplegia  spinalis  and 
hemiparaplegia  are  met  with.  Thus,  where  a  uni- 
lateral lesion  exists  in  the  mid  or  upper  cervical 
region,  both  arm  and  leg  are  paralysed,  so  that  the 
state  known  as  hemiplegia  spinalis  is  produced  ; 
but  where  it  occurs  in  the  dorsal  region,  the  one 
leg  only  is  paralysed,  and  we  have  what  is  known 
as  hemiparaplegia. 

.Since  the  experiments  made  many  years  ago  by 
Brown-Sequard  on  the  result  of  hemisection  of  the 
cord  in  certain  animals,  it  has  been  commonly  sup- 
posed that  the  essential  peculiarity  in  the  latter 
cases  is  that  on  the  side  of  lesion  there  is  complete 
motor  paralysis  in  the  limbs  or  limb  below  ;  while 
on  the  opposite  side,  the  limbs  or  limb,  and  the 
trunk  up  to  the  middle  line,  are  more  or  less  com- 
pletely anresthetic  — sensitiveness  to  impressions  of 
touch,  pain,  temperature,  and  tickling  being  alike 
abolished.  The  subsequent  researches  of  Mott  are 
opposed  to  this  view  in  regard  to  sensory  troubles. 
He  maintains  that  they  exist  on  the  same  side  as 
the  lesion  and  as  the  motor  paralysis,  and,  in  con- 
firmation, says  that  where  the  hemisection  is  ac- 
curately made,  no  ascending  secondary  degenera- 
tions are  seen  on  the  opposite  side  of  the  spinal 
cord. 

Other  minor  peculiarities  that  have  been  de- 
scribed are  these  :  On  the  side  of  motor  paralysis, 
there  is  also  vaso-motor  paralysis,  which  carries 
with  it,  as  consequences,  (a)  an  elevation  of  tem- 
perature (from  l|°  to  2°  F. ),  and  {h)  a  hyper- 
esthesia for  all  modes  of  sensibility  (owing  in  part 
to  hyperKmia  in  the  limb  and  cord).  Surrounding 
the  body,  at  the  level  of  the  upper  margin  of  an- 
aesthesia on  the  side  of  sensory  defect,  there  is 
usually  a  narrow  girdle  of  hyperKsthesia  ;  while 
below  this  level,  on  the  side  of  the  lesion,  there  is 
a  half-band  of  hemianesthesia — whose  depth  varies 
with  the  longitudinal  extent  of  the  lesion.  The 
complete  zone  of  hyperesthesia  has  been  thought 
to  be  due  to  hyperemia  of  nerve-roots,  and  of  the 
grey  matter  of  the  cord  immediately  above  the 
lesion  ;  while  the  half-zone  of  anesthesia  is  sup- 
posed to  be  dependent  upon  destruction  of  the 
nerve-roots,  and  of  the  spinal  cord  for  a  certain 
extent  at  the  seat  of  lesion. 

If  bed-sores  occur,  they  are  met  with  on  the  side 
of  paralysis  ;  while  in  one  or  two  cases  signs  of  a 


DISEASES  OF  1533 

joint-affection  (in  the  Icnee  principally)  have  also 
occurred  on  the  side  of  sensor)'  and  motor  para- 
lysis. There  seems  no  reason  for  expecting  any 
special  muscular  atrophy  or  diminution  of  faradic 
irritability  on  the  side  of  paralysis,  except  in  parts 
of  those  muscles  whose  nerve-supply  comes  from 
the  portion  of  the  anterior  cornua  actually  destroyed 
by  the  lesion.  In  many  cases,  especially  at  first, 
there  is  paralysis  of  the  bladder  and  of  the  rectum, 
or  there  may  be  incontinence  of  urine.  Later  on, 
these  troubles  tend  to  diminish.  The  superficial 
and  deep  reflexes  are  generally  found  to  be  exag- 
gerated on  the  side  of  lesion. 

In  gunshot  wounds,  whether  occasioned  by  pistol 
or  rifle,  splinters  of  bone  may  be  depressed  at 
times,  so  as  to  compress  and  irritate  the  cord,  and 
thus  the  symptoms  may  be  made  to  approximate 
more  closely  to  wounds  of  the  next  category. 

After  a  few  days  the  symptoms  may  be  compli- 
cated by  those  of  spinal  meningitis,  or  extended 
by  the  spread  of  an  inflammatory  softening  of  the 
cord  above  and  Ijelow  the  seat  of  lesion. 

Diagnosis. — The  primary  cause  of  the  patient's 
condition  is  generally  only  too  obvious.  It  may  be 
clear  that  we  have  to  do  either  with  a  punctured  or 
with  a  gunshot  wound  in  some  region  of  the  spine  ; 
but  subsequently  many,  and  often  very  difficult, 
questions  require  to  be  solved.  It  is  of  first  impor- 
tance to  learn  whether  the  cord  itself  is  really 
damaged,  or  whether  the  symptoms  are  in  the 
main  caused  by  epi-dural  or  subarachnoid  hemor- 
rhages {see  Meninges,  Spinal,  Hemorrhage  into). 
In  the  former  case  there  will  be  evidence  of  com- 
plete or  partial  interruption  of  conduction  in  the 
cord,  to  or  from  all  parts  below  the  seat  of  lesion, 
and  not  of  a  mere  local  implication  of  nerve-roots. 
If  it  seem  probable  that  the  cord  itself  is  injured, 
we  have  to  determine  whether  it  is  completely  cut 
across,  or  only  partially  damaged — and  if  the  latter, 
to  what  extent.  These  questions  must  be  decided 
in  the  main  by  reference  to  the  signs  given  on 
pp.  1526  to  1531. 

Should  the  case  be  seen  for  the  first  time  several 
days  after  the  injury,  an  exact  diagnosis  as  to  the 
amount  of  damage  to  the  cord  itself  is  often  greatly 
obscured  by  the  existence  then  of  certain  secondary 
pathological  conditions — more  especially  localised 
inflammation  of  the  meninges,  or  secondary  inflam- 
matory softening,  extending  perhaps  above  or 
below,  or  in  both  directions,  from  the  original 
wound.  A  process  of  softening  may  also  extend 
transversely  through  the  whole  substance  of  the 
cord,  even  where  only  a  unilateral  lesion  had  pre- 
viously existed. 

Prognosis. — This,  as  a  rule,  is  bad  in  all  cases 
of  traumatic  injury  of  the  spinal  cord  ;  and  the 
gravity  of  the  case  is  usually  the  greater  the  higher 
the  wound  happens  to  be  situated  in  the  cervical 
region.  Wounds  of  the  dorsal  or  lumbar  region  of 
the  cord  are  rather  less  serious,  so  far  as  life  is  con- 
cerned. 

The  degree  of  recovery  from  paralysis  of  limbs 
will  greatly  depend  upon  the  nature  and  extent  of 
the  wound.  A  clean-cut  wound  may  be  filled  up 
by  the  growth  of  a  kind  of  cicatricial  tissue  ;  but, 
so  far  as  our  knowledge  goes  at  present,  it  must  be 
said  that  there  is  no  definite  evidence  that  the 
nerve-substance  of  the  cord  can  be  reproduced  in 
man.  It  is  remarkable  that  this  should  be  so, 
seeing  that  the  power  of  repair  in  cut  or  damaged 
peripheral  nerves  has  been  so  clearly  established. 
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Treatment. — Absolute  rest,  with  cold  applica- 
tions, and  possibly  local  blood-letting,  will  be 
needed  in  the  first  instance. 

Subsequently,  when  immediate  danger  from 
shock  and  from  the  spreading  of  local  inflammation 
has  passed  away,  the  patient  must  be  treated  upon 
the  general  principles  a]-)plicable  to  all  cases  of 
paraplegia  -which  principles  will  be  found  set 
forth  in  9.  Spinal  Cord,  Softening  of. 

H.  Charlton  Bastian. 

3.  Spinal  Cord,  Sudden  Crushing  Lesions 

of.  —  Fr.  Compressions  Brusques  dc  la  MoeUe 
Epiuiirc  ;  Ger.  Riickeninarksqiietschungen. 

.-Etiology  and  Anatomical  Characters. — 
The  above  form  a  class  of  wounds  sufficiently  dis- 
tinct to  need  separate  treatment.  This  kind  of 
damage  to  the  cord  may  be  produced  by  the  sudden 
giving  way  of  a  carious  vertebra  in  any  part  of  the 
spinal  column  ;  more  rarely  by  a  heavy  blow  on 
the  back,  which  does  not  fracture  the  spine  ;  or,  in 
a  modified  form,  by  the  bursting  into  the  spinal 
canal  of  an  aortic  aneurysm,  after  its  erosion 
through  the  vertebra.  But  in  the  majority  of  cases 
such  wounds  of  the  spinal  cord  are  the  results  of 
forms  of  external  violence  which  cause  fracture  and 
dislocation  of  vertebra:,  in  some  portion  of  the 
spinal  column  between  the  upper  cervical  and  the 
upper  lumbar  region.  When  this  occurs,  displace- 
ment of  vertebras,  even  to  a  slight  extent,  especially 
in  the  dorsal  region,  in  which  the  spinal  canal  is 
narrowest,  is  sufficient  to  produce  severe  pressure 
upon,  or  crushing  of,  the  spinal  cord.  The  mem- 
branes may  not  be  torn  across,  and  the  actual  dis- 
location may  at  times  be  only  momentary,  but  the 
substance  of  the  cord  itself  may  be  greatly  com- 
pressed or  reduced  to  a  blood-stained  semi-fluid 
mass  of  pulp.  After  some  hours  there  are  obvious 
signs  of  a  commencing  inflammatory  reactionin  the 
membranes ;  and  above  and  below  the  seat  of 
lesion  similar  changes  are  apt  to  be  set  up  in  the 
spinal  cord  itself,  which  may  go  on  to  the  produc- 
tion of  a  variable  amount  of  inflammatory  softening. 
The  patient  may  die,  however,  before  any  of  these 
latter  changes  have  been  established. 

Symptoms. — These  vary  much,  according  to  the 
region  of  the  cord  involved.  Still,  in  spite  of  dif- 
ferences thus  dependent  upon  the  seat  of  injury, 
there  is  a  certain  general  similarity  in  the  symptoms 
produced  by  all  crushing  lesions  of  the  spinal  cord. 
They  are  usually  of  this  nature :  There  may  be 
more  or  less  marked  evidence  of  shock  ;  complete 
paralysis,  both  motor  and  sensory,  of  parts  below 
the  seat  of  lesion  ;  in  addition  to  severe  pains  in 
the  back,  girdle-pains  surrounding  the  body  at  the 
upper  limit  of  sensory  and  motor  paralysis ;  in- 
creased heat  or  possibly  undue  coldness  of  the  body 
throughout  the  paralysed  parts  ;  complete  paralysis 
of  bladder  with  retention  of  urine,  gradually  giving 
place  to  incontinence  ;  paralysis  of  intestine,  ex- 
tremely obstinate  at  first,  but  subsequently  com- 
plicated with  involuntary  evacuations  after  the 
administration  of  purgatives  ;  and  extinction  of  all 
reflex  actions  at  first. 

In  the  course  of  two  or  three  days,  if  the  patient 
should  survive,  other  general  symptoms  become 
well  marked,  owing  to  the  establishment  of  a  local 
meningitis,  together  with  some  amount  of  traumatic 
myelitis.  Among  these  we  have  general  fever,  with 
an  increase  of  the  'girdle  sensation,'  and  of  pains 
in  the  limbs  ;  twitchings  in  the  limbs  or  in  parti- 


cular muscles  ;  and  also  a  general  increase  in  reflex 
actions,  where  the  crush  has  been  only  partial, 
though  where  the  whole  thickness  of  the  cord  has 
been  destroyed  the  deep  and  most  of  the  superficial 
reflexes  in  the  paralysed  parts  continue  to  be 
abolished. 

The  above-mentioned  complicating  pathological 
processes  may  gradually  subside,  but  there  will 
still  be  danger  to  life  from  the  supervention  of 
severe  cystitis  or  of  extensive  bed-sores,  together 
with  one  or  other  of  the  various  sequelae  to  which 
such  conditions  are  apt  to  give  rise. 

The  additional  symptoms  and  variations  met 
with,  according  as  the  crushing  lesion  occurs  in 
different  regions  of  the  cord,  are  as  follows.  They 
increase  in  number  the  higher  the  lesion  occurs  in 
the  spinal  cord.    See  SiTNAL  CoRD,  Diseases  of : 

When  it  is  situated  in  the  Iwiibar  swelling  we 
have,  in  addition  to  the  limitation  of  the  paralysis 
to  the  lower  extremities,  and  a  more  or  less  com- 
plete extinction  of  related  reflex  actions,  the  ap- 
pearance of  rapid  atrophy  in  some  of  the  paralysed 
muscles,  together  with  the  manifestation  of  the 
electrical  reaction  of  degeneration.  The  bladder 
and  rectum  are  apt  to  be  completely  paralysed. 

With  the  lesion  in  some  part  of  the  dorsal  region 
we  have  sensory  and  motor  paralysis  of  the  trunk 
up  to  a  certain  level,  with  an  absence  of  the  rapid 
atrophy  and  before-mentioned  electrical  reaction  in 
the  muscles  of  the  lower  extremities,  though  some 
atrophy  and  the  presence  of  this  reaction  may  occur 
in  some  of  the  trunk-muscles  innervated  from  the 
damaged  region  of  the  cord.  In  addition  (and 
notably  where  the  lesion  is  in  higher  parts  of  the 
dorsal  region)  there  may  be  some  weakness  of 
voice,  some  interference  with  the  movements  of 
respiration  (especially  with  those  of  expiration),  as 
well  as  marked  and  continuous  priapism.  The 
superficial  and  deep  reflexes  may  be  depressed  or 
exalted,  according  to  the  complete  or  partial  nature 
of  the  damage  at  the  seat  of  lesion. 

With  the  lesion  in  the  lower  cervical  region  the 
upper  extremities  are  partly  paralysed,  both  as  re- 
gards sensation  and  motion ;  the  movements  of 
respiration  are  much  more  gravely  interfered  with 
(expiration  especially),  while  inspiration  is  of  a 
purely  abdominal  type  ;  the  voice  is  notably  weak 
and  feeble.  Continued  erection  of  the  penis  is  more 
frequently  met  with  ;  and  in  some  cases  a  remarkable 
hyperpyrexia  supervenes,  in  which  the  temperature 
before  death  may  rise  to  lo8°-llo°  F.  Should 
death  not  occur  in  this  way,  it  is  very  apt  to  super- 
vene in  the  course  of  a  few  days,  by  gradual  failure 
of  respiration,  which  grows  worse  than  it  was  in 
the  early  days  of  the  affection,  owing  to  the  secon- 
dary myelitis  which  becomes  established  implicating 
the  cord  and  nerve-roots  at  a  level  higher  than  the 
original  wound.  The  pulse  is  often  much  inter- 
fered with,  but  variously :  it  may  be  less  frequent 
or  much  more  frequent  than  natural ;  it  may  be 
small,  irregular,  and  frequent ;  or  full,  regular,  and 
infrequent  in  its  beats.  There  may  also  be  signs  of 
paralysis  of  the  vaso-motor  nerves  supplying  the 
neck  and  head,  perhaps  to  a  more  marked  extent 
on  one  side  than  on  the  other. 

Where  the  lesion  occurs  in  the  upper  ceruical 
region  of  the  cord,  complete  paralysis  of  the  trunk 
and  of  all  four  extremities  may  be  recognised,  if 
death  does  not  occur  too  suddenly  to  allow  even 
this  to  be  observed.    The  sudden  death,  so  apt  to 
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occur  in  these  cases,  is  due  to  shock,  and  to  the 
fact  that  the  diaphragm  may  be  paralysed  as  well 
as  the  other  Respiratory  muscles.  Where  the  le3i(3n 
does  not  involve  the  whole  of  the  roots  of  the 
phrenic  nerve,  and  where  the  shock  has  not  been 
too  abrupt  and  violent,  life  (with  extremely  difficult 
respiration  and  almost  complete  loss  of  voice)  may 
be  prolonged  for  a  few  hours. 

Diagnosis. —  If  the  existence  of  fracture  and 
dislocation  of  vertebrx  can  be  substantiated,  the 
probabilities  are  always  in  favour  of  the  presence  of 
a  crushing  lesion  in  the  spinal  cord.  Otherwise, 
after  a  very  severe  fall  or  blow  upon  the  back, 
doubts  may  be  at  first  entertained  as  to  whether  we 
have  to  do  with  the  effects  of  concussion  alone,  or 
with  this  plus  some  amount  of  crushing  of  the 
cord  or  of  htemorrhage  upon  or  beneath  its  mem- 
branes. The  subsequent  course  of  the  symptoms 
may,  however,  in  a  day  or  two,  enable  us  to  resolve 
these  doubts. 

Prognosis.  — The  prognosis  in  lesions  of  this 
kind,  as  already  indicated,  is  much  graver  than  in 
the  case  of  mere  punctured  wounds  of  the  cord  — 
these  being  oftener  slight  and  partial  in  their  trans- 
verse extent.  Death  may  occur  immediately,  or  at 
any  lime  during  the  first  week — in  the  main  from 
failure  of  respiration  and  of  the  heart's  action.  It 
is  only  in  exceptional  cases,  and  where  the  lesion  is 
in  the  dorsal  or  lumbar  region,  that  life  is  prolonged 
for  several  weeks  or  months.  Such  lesions  are 
probably  too  severe  to  admit  of  an3'thing  like 
thorough  repair.  Paralysis,  therefore,  of  a  more  or 
less  complete  kind,  is  lasting,  and  the  prognosis 
will  always  be  distinctly  bad  wherever  the  super- 
ficial and  deep  reflexes  remain  absent  after  the 
symptoms  of  shock  have  subsided  [see  Spinal 
Cord,  Diseases  of :  p.  1520).  But  even  where  life 
is  prolonged  for  six  to  twelve  months  or  more, 
it  is,  as  a  rule,  ultimately  lost,  owing  to  the 
establishment  of  sloughing  bed-sores  and  ulcerative 
cystitis,  followed  perhaps  by  septicajmia,  extensive 
meningitis,  or  other  complications. 

Treatment. — In  many  of  these  cases  treatment 
is  useless  and  death  inevitable.  In  those  which 
are  of  a  less  urgent  nature,  the  possibility  of  bring- 
ing about  some  relief  by  trepanning,  with  the  view 
of  elevating  any  depressed  fragments  of  the  vertebral 
arches,  should  not  be  lost  sight  of ;  and,  as  Bowlby 
has  pointed  out,  this  should  be  borne  in  mind 
especially  in  those  cases  in  which  the  reflexes  in 
the  paralysed  parts  are  not  abolished.  Except,  in- 
deed, for  the  fact  that  parts  surrounding  the  cord 
are  damaged,  so  that  rest  in  one  position  is  often 
indicated,  the  treatment  of  these  cases  after  the 
first  urgent  symptoms  have  abated  does  not  difier 
from  that  which  is  appropriate  in  other  well-marked 
cases  of  paraplegia,  where  there  is  a  tendency  to 
the  formation  of  sloughing  bed-sores,  and  to  the 
establishment  of  cystitis  (sec  9.  Spinal  Cord, 
Softening  of). 

II.  Chaki/ion  Bastian. 

4.  Spinal  Cord,  Slow  Comppession  of. — 

Synon.  :  Chronic  Traumatic  Lesion  of  the  Spinal 
Cord  ;  Fr.  Compression  Lente  de  la  ISIoelle  Epi- 
nieye  ;  (in  part)  Paraplegie  Doiiloiireiise  des  can- 
(t'reitx  ;  Ger.  Langsame  Compression  des  Riicken- 
inarks. 

.(Etiology  and  Anatomical  Characters. — 
The  most  frequent  causes  of  the  set  of  symptoms 
grouped  under  this  head  are  to  be  found  in  diseases 


of  the  vertebrae,  and  especially  simple  inflammatory 
or  tubercular  caries  of  the  bodies  of  the  vertebrre, 
leading  to  angular  curvature,  or  '  Pott's  disease.'. 
Still,  other  kinds  of  disease  of  the  vertebroe  may 
also  be  productive  of  slow  compression  of  the  spinal 
cord,  and  of  that  form  of  localised  softening  of  the 
organ  which  is  so  commonly  met  with  in  this 
class  of  cases,  the  so-called  'compression-myelitis." 
Among  these  may  be  mentioned  cancer  of  the  ver- 
tebrae, either  primary  or  secondarj'  ;  also  exostoses 
projecting  into  the  spinal  canal,  or  more  irregular 
thickening  of  the  bones  in  this  situation.  In  cases 
of  vertebral  caries,  in  addition  to  the  not  infrequent 
presence  and  pressure  of  abscesses,  a  tough,  yellow, 
scrofulous  growth  often  infiltrates  the  posterior 
vertebral  ligament,  and  thence  spreads  to  the  dura 
mater,  here  producing  thickening  and  irregular 
fungosities  which  may  press  injuriously  upon  the 
spinal  cord — more  especially  upon  its  antero-lateral 
columns.  In  these  cases,  though  no  tubercular 
disease  is  found  within  the  dura  mater,  the  spinal 
cord,  as  a  result  of  degenerative  changes,  may,  in 
the  worst  cases,  be  distinctly  softened  opposite,  and 
perhaps  for  a  very  short  distance  above  and  below, 
the  site  of  compression.  At  first  such  softening  is 
principally  apparent  in  t'he  columns  above  men- 
tioned ;  but  in  cases  of  longer  duration  it  may  in- 
volve nearly  the  whole  thickness  of  the  cord,  and  be 
followed  by  the  usual  ascending  and  descending 
'secondary  degenerations'  [see  p.  1523).  The 
softened  matter  itself  is  generally  reduced  to  an 
almost  bloodless  fluid  or  semi-fluid  pulp,  either  of  a 
whitish  or  dull  yellowish-white  colour,  and  there  is 
generally  no  undue  vascularity  of  the  immediately 
adjacent  portions  in  the  cord. 

In  certain  cases  of  very  slowly  induced  compres- 
sion no  such  softening  of  the  cord  is  produced  : 
there  is  rather  a  gradual  atrophy  or  disappearance 
of  the  nerve-substance  as  the  pressure  increases, 
together  with  a  sclerosis  of  what  remains.  This 
may  occur,  for  instance,  where  the  cord  is  pressed 
upon  by  some  exostosis,  or  by  irregular  growth  and 
thickening  of  the  inner  surface  of  the  spinal  canal, 
such  as  occurs  occasionally  in  one  or  other  of  the 
cervical  vertebrre. 

It  has  long  been  known  that  no  constant  relation 
exists  between  the  amount  of  angular  curvature  and 
of  paralysis  in  different  cases  of  vertelsral  caries. 
Paralysis  may  be  absent  where  curvature  is  most 
marked.  On  the  other  hand,  with  no  curvature 
and  with  only  a  slightly  marked  projection  of  one 
or  two  vertebral  spines,  paralysis  may  yet  exist  to  a 
well-marked  degree.  This  is  due  to  the  fact,  that 
in  such  cases  the  cord  is  only  very  rarely  compressed 
by  the  bones,  while  it  is  frequently  more  or  less 
pressed  upon  by  abscesses  or  by  the  yellowish 
growths  which  protrude  from  the  inflamed  or 
carious  vertebra;,  or  which  produce  thickening  and 
infiltration  of  the  dura  mater  at  the  seat  of  dis- 
ease ;  and  changes  of  this  sort  may  be  well 
marked  even  where  angular  curvature  is  scarcely 
appreciable. 

Again,  where  angular  curvature  is  present,  the 
posterior  surface  of  the  bodies  of  the  vertebra;,  cor- 
responding with  the  angle,  is  often  bent,  rough,  and 
eroded,  and  the  cord  over  it  is  apt  to  become 
softened,  though  there  may  be  no  compressing 
growths  or  thickenings  of  the  membranes. 

Thus  it  happens  that  the  paralysis  in  these  cases 
may  be  variously  produced.  And  seeing  that  it  is 
often  due  to  pressure  by  inflammatory  products 
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rather  than  to  pressure  or  irritation  from  the  dis- 
eased bones  themselves,  we  may  the  better  under- 
stand the  fact  that  occasionally  a  great  improvement 
may  set  in  and  become  established  in  regard  to  the 
paralysis,  although  the  angular  curvature  of  the 
spine  remains  as  obvious  as  it  ever  has  been. 

In  addition  to  slow  compression  of  the  cord  re- 
sulting from  diseases  of  the  bones  or  the  spine,  a 
somewhat  similar  condition  may  be  induced  by  the 
various  kinds  of  tumours  of  the  meninges,  or  by 
hydatid  growths  implicating  these  parts  (j-^i?  p.  1558). 
Confined  within  the  narrow  limits  of  the  spinal 
canal,  such  tumours,  even  though  of  small  size, 
may  soon  come  to  exercise  a  very  injurious  amount 
of  pressure  upon  the  spinal  cord. 

Symptoms,  Course,  and  Terminations. — We 
shall  point  out  some  of  the  distinguishing  charac- 
teristics of  the  paralysis  which  is  often  associated 
with  vertebral  caries,  and  afterwards  refer  to  the 
peculiarities  met  with  where  meningeal  tumours 
exist. 

In  vertebral  caries  with  commencing  pressure 
upon  the  spinal  cord,  the  symptoms  will  be  different, 
according  to  the  part  of  the  column  implicated. 
The  affection  is  frequently  ushered  in  by  an  abiding 
pain  in  the  spine  and  parts  adjacent,  often  supposed 
to  be  '  rheumatic  '  in  nature.  Such  pains  commonly 
disappear  when  the  patient  is  in  the  recumbent 
position,  except  during  the  acts  of  sneezing  or 
coughing.  They  are  commonly  induced  by  par- 
ticular kinds  of  movements,  which  are  more  or  less 
difficult  on  this  account.  There  is  also  some  weak- 
ness in  the  lower  part  of  the  body  and  in  the  lower 
extremities.  The  mere  '  weakness '  may  continue 
for  weeks  or  even  months  before  there  is  anything 
like  actual  paralysis  ;  though  at  last  this  may  show 
itself  somewhat  abruptly.  The  patient  now  becomes 
unable  to  stand,  though  still  able  to  move  the  legs 
slightly  while  lying  in  bed.  At  this  stage  sensation 
is  little,  if  at  all,  interfered  with  ;  but  there  may 
already  be  some  increase  in  the  readiness  with  which 
the  knee-jerk  manifests  itself,  and  ankle-clonus  may 
also  be  easily  attainable.  Next  there  may  be 
startings  of  the  limbs,  and  commencing  rigidity  of 
the  muscles  when  passive  movements  are  attempted  ; 
followed  after  a  time  by  a  more  marked  rigidity, 
which,  when  present  in  the  calf-muscles,  will  often 
prevent  the  manifestation  of  ankle-clonus  and  of  the 
knee-jerk.  Later,  if  pressure  increases  either  upon 
the  spinal  cord  or  upon  its  posterior  nerve-roots, 
sensibility  in  its  various  modes  becomes  implicated. 
At  this  period  the  exaltation  of  the  reflexes  often 
diminishes.  For  a  time  the  degree  of  impairment 
of  sensibility  and  the  freedom  with  which  the  knee- 
jerk  and  ankle-clonus  may  be  obtained  fluctuate. 
Meanwhile,  painful  spasmodic  contractions  of  the 
legs  (with  flexion  of  hip-  and  knee-joints)  becomes 
habitual,  persisting  through  day  and  night  with 
only  rare  intermissions. 

Although  there  is  some  general  wasting  of  the 
muscles,  together  with  a  flabby  condition  when  they 
are  relaxed,  they  still  react  almost  normally  to  the 
faradic  current.  The  skin  is  often  dry  and  scurfy. 
The  temperature  of  the  limbs  is  generally  slightly 
lower  than  normal. 

At  the  first  onset  there  may  be  for  a  few  days  a 
difficulty  in  voiding  the  urine,  but  this  power  soon 
returns,  and  it  often  continues  long  after  the  limbs 
have  become  powerless.  The  bowels  are  perhaps 
somewhat  constipated,  but  there  is  no  incontinence 
of  faeces,  unless   diarrhoea  supervenes  from  any 


cause,  or  unless  the  reflex  activity  of  the  bowel 
is  greatly  exalted  under  the  influence  of  aperient 
medicines. 

The  above  condition  of  things  may  last  long  with- 
out much  variation.  But  after  a  time  there  will  be 
a  gradual  mitigation  of  the  symptoms,  or  the  reverse. 
In  the  latter  case  loss  of  voluntary  control  over  the 
bladder  and  rectum  appears  ;  and  (especially  when 
the  sensibility  of  tlie  body  and  limbs  becomes  im- 
paired) the  tendency  to  the  formation  of  sloughs 
and  gangrenous  bed-sores  becomes  increased.  With 
these  conditions  other  complications,  such  as  cys- 
titis, blood-poisoning,  &c. ,  may  appear  and  greatly 
aggravate  the  condition  of  the  patient,  helping  to 
bring  about  a  more  speedy  termination. 

In  the  case  of  tiiiuours  arising  from  the  meninges^ 
the  onset  of  the  affection  may  also  be  very  gradual 
at  first,  though,  perhaps,  rather  suddenly  intensified 
at  last.  Here,  however,  the  pressure  very  often 
comes  upon  the  cord  from  behind,  or  it  may  at  the 
same  time  implicate  one  or  both  lateral  regions  of 
the  cord.  At  first,  therefore,  we  commonly  get 
variously  impaired  sensibility  and  neuralgic  pains, 
or  pains  mixed  with  startings  and  cramp-like  con- 
tractions in  certain  muscles,  occurring  in  those  par- 
ticular regions  of  the  body  or  limbs  which  are  in 
relation  with  the  nerve-roots  slightly  pressed  upon 
and  irritated  by  the  new-growth.  Great  differences 
exist  in"  different  cases  in  regard  to  the  degree 
aiid  persistence  of  the  initial  pains.  Subsequently 
these  nerves  and  the  cord  itself  may  become  more 
severely  pressed  upon,  and  then  loss  of  sensibility 
over  the  field  of  distribution  of  the  nerve-roots  is 
met  with,  together  with  loss  or  impairment  of  sensi- 
bility in  all  or  some  parts  of  the  body  the  nerve- 
supply  of  which  is  from  the  cord  below  the  com- 
pressed region.  With  this  a  minor  amount  of  motor 
paralysis  also  occurs,  which,  however,  subsequently 
becomes  more  marked,  and  ultimately  complete. 
When  this  takes  place  we  have  all  the  signs  and 
symptoms  met  with  in  a  case  of  total  transverse 
softening  of  the  spinal  cord  at  the  level  implicated 
(!■£(,' 9.  Spinal  Cord,  Softening  of).  This  change  is, 
in  fact,  commonly  established  by  the  persistence  and 
increase  of  pressure  due  to  the  new-growth. 

These  are  the  broad  outlines  of  the  symptoms  met 
with  in  such  cases,  which,  of  course,  are  subject  to 
innumerable  variations  in  individual  cases,  in  ac- 
cordance with  differences  in  the  region  of  the  cord 
affected,  together  with  the  rate  of  growth,  mode  of 
incidence  of  pressure,  and  size  of  the  tumour. 

In  cancer  of  the  vertebra,  also,  we  have  much  the 
same  grouping  of  symptoms ;  the  preliminary  pains 
being  here  especially  severe. 

Diagnosis.  —  In  the  paralysis  associated  with 
vertebral  canes  the  diagnosis  depends  upon  the  re- 
cognition of  this  causal  condition,  which,  in  the 
early  stages,  is  often  a  matter  of  some  difficulty. 
Much  will  depend  upon  the  existence  of  pain  in 
particular  regions  of  the  spine,  or  radiating  there- 
from ;  of  pain  which  is  relieved  by  the  recumbent 
position,  and  greatly  aggravated  by  coughing, 
sneezing,  or  stooping  movements  of  different  kinds, 
or  from  jarring  of  the  spine  by  making  sudden 
pressure  upon  the  patient's  shoulders.  And  yet  in 
the  absence  of  signs  of  caries,  or  of  a  tubercular 
habit  of  body  or  history,  or  of  an  exciting  cause  for 
caries,  in  cases  where  there  may  be  little  or  no 
prominence  of  vertebral  spines,  and  even  no  pain 
from  firm  pressure  or  the  application  of  a  hot  sponge, 
we  may  be  helped  in  our  diagnosis  of  the  existence 


SPINAL  CORD,  DISEASES  OF 


of  caries  by  the  distinctive  characters  of  the  paralysis 
itself,  namely,  its  implication  of  motility  principally, 
the  exaggeration  of  the  tendon-reflexes,  the  more  or 
less  marked  rigidity  of  the  legs,  and  the  continuance 
of  control  over  the  bladder  and  rectum. 

In  cases  of  this  type,  or  where  there  is  only 
a  slight  prominence  of  two  to  four  vertebral  spines, 
it  may  be  difficult,  however,  to  establish  a  diagnosis 
between  caries  and  cancer  of  the  bodies  of  the  ver- 
tebra. It  is  true  that  a  rounded  prominence  of 
several  vertebral  spines  is  met  with  in  cancer  more 
frequently  than  the  angular  projection  commonly 
associated  with  caries  ;  yet  this  single  character  will 
not  always  aid  us  :  we  must  look  also  to  the  pre- 
sence or  absence  of  severe  pains,  to  the  clinical 
grouping  of  symptoms  generally,  and  to  the  history 
of  the  patient,  bearing  in  mind  that  it  may  be  met 
with  as  a  sequel  of  cancer  of  the  breast. 

The  diagnosis  of  the  other  causes  of  slow  com- 
pression of  the  cord  to  which  reference  has  been 
made  (exostoses  or  meningeal  tumours)  is  usually  a 
matter  of  extreme  difficulty.  We  must  be  guided 
by  probabilities  based  upon  other  associated  states 
or  conditions  that  may  be  recognisable  in  our 
patient,  and  also  by  the  mode  of  onset  of  the 
affection. 

Prognosis.  —  We  can  only  speak  in  general 
terms  concerning  the  prognosis  of  the  rather  mis- 
cellaneous conditions  which  form  the  subject  of  this 
article.  Cancer  of  the  vertebras  or  of  the  dura 
mater,  compressing  the  cord,  is  the  most  serious  of 
them  all.  The  progress  of  such  cases  is  usually 
both  rapid  and  very  painful,  so  that  the  end  comes 
inevitably  before  many  months  have  elapsed. 

In  vertebral  caries  associated  with  compression  of 
the  cord,  the  prognosis  is  extremely  uncertain, 
especially  where  the  disease  occurs  in  the  cervical 
region.  It  is  also  generally  more  grave  where  the 
pressure  upon  the  cord  is  due  to  an  abscess  rather 
than  to  mere  thickening  of  the  dura  mater.  Under 
suitable  treatment  many  of  these  cases  practically 
recover  more  or  less  fully  ;  in  others  complete 
transverse  softening  of  the  cord  is  produced.  In  the 
former  class  of  cases  the  process  of  caries  is  arrested, 
the  spoiled  vertebrae  are  strengthened  and  bridged 
over  by  growth  of  new  bony  tissue  (though,  of 
course,  the  angular  curvature  of  the  spine  remains), 
while  recovery  from  the  paralysis  may  be  more  or 
less  complete.  This  latter  kind  of  recovery  takes 
place  occasionally  even  after  paralysis,  with  almost 
persistent  contractions  of  the  lower  extremities,  has 
existed  for  from  twelve  to  eighteen  months  or  even 
longer. 

In  cases  of  exostosis,  hydatids,  or  meningeal 
tumours  compressing  the  spinal  cord,  the  prognosis 
will  depend  upon  the  part  of  the  cord  involved,  upon 
the  rate  of  increase  of  the  symptoms  of  compression, 
and  upon  the  extent  to  which  a  secondary  myelitis 
or  softening  is  established.  The  disease  in  these 
cases,  in  spite  of  stationary  periods,  or  even  those 
of  slight  improvement,  is  more  or  less  continuously 
progressive,  though  it  may  last  for  many  months, 
or,  occasionally,  even  for  a  year  or  two.  Some  of 
the  complications  or  accidents  incident  to  the  para- 
plegic condition  ultimately  bring  the  patient's  life 
to  a  close. 

Treatment. — Rest  in  the  recumbent  or  in  the 
prone  position  is,  of  course,  absolutely  essential  in 
cases  of  vertebral  caries  or  of  cancer  of  the  vertebras. 
In  vertebral  caries  the  mere  rest  in  bed  must  often  be 
supplemented  by  extension  of  the  spine — that  is  by 


fixation  above,  together  with  weights  attached  to 
the  feet.  In  other  cases  of  vertebral  caries,  a  poro- 
plastic  or  plaster  jacket  may  be  needed,  in  order 
more  effectually  to  secure  absolute  immobility  of  the 
affected  portion  of  the  spinal  column.  This,  how- 
ever, would  have  to  be  reserved  for  the  more  chronic 
cases  or  stages — for  those  in  which  active  local 
treatment  was  no  longer  considered  to  be  necessary 
or  desirable,  though  a  prolonged  rest  in  bed  may 
still  be  needed.  Under  such  conditions  the  appli- 
cation of  the  jacket  is  a  means  of  obtaining  more 
complete  rest  for  the  damaged  spine.  Some  sur- 
geons, however,  prefer  to  have  recourse  to  the 
method  of  '  elastic  extension  '  aljove  referred  to  for 
procuring  this  fixation  of  the  spinal  column. 

In  cases  of  paraplegia  associated  with  vertebral 
caries,  the  patient's  general  health  requires  the 
utmost  attention  during  the  period  in  which  we  are 
endeavouring  to  check  the  disease  by  the  influence 
of  rest.  Good  nutritious  food  and  cod-liver  oil  will 
be  required,  combined  with  steel  wine  or  the  syrup 
of  phosphate  of  iron.  In  some  cases  lO-  to  20-grain 
doses  of  iodide  of  potassium  (together  with  iodide 
of  iron  or  small  doses  of  perchloride  of  mercury) 
seem  to  do  good.  Where  the  patient  suffers  much 
from  painful  contractions  of  the  legs  (which  may 
greatly  disturb  sleep),  these  may  be  very  distinctly 
lessened  by  suspending  weights  to  the  feet  (each 
being  from  two  to  four  lbs. )  from  leather  anklets,  by 
a  cord  which  passes  over  a  pulley.  Such  weights 
may  be  used  for  weeks  or  months  together,  where 
necessary. 

In  regard  to  local  measures,  counter-irritation  of 
some  kind  is  generally  had  recourse  to,  either  in  the 
form  of  flying  blisters  near  to  and  on  each  side  of 
the  portion  of  the  spinal  column  which  is  affected, 
or  else  by  the  renewed  application  of  moxas  or  the 
actual  cautery  to  these  regions.  The  latter  more 
severe  measures  are  still  recommended  by  some 
authorities,  though  the  experience  of  others  is 
against  their  employment,  as  being  of  little  or  no 
use,  and  therefore  adding  needlessly  to  the  suffer- 
ings of  the  patient.  The  writer  is  inclined  to  think 
that  all  the  good  which  moxas  or  the  actual  cautery 
are  intended  to  bring  about  may  generally  be  as 
effectually  achieved  by  the  application  of  the  strong 
iodine-solution  of  the  pharmacopaaiaover  the  affected 
region  of  the  spine  about  every  fourth  day. 

There  can  be  no  doubt  that  treatment  of  this 
kind  is  often  successful,  though  frequently  only  after 
prolonged  periods.  The  question,  therefore,  natu- 
rally presents  itself,  whether  shortening  the  duration 
of  the  illness,  and  in  some  cases  the  saving  of  life, 
may  not  be  brought  about  by  an  early  resort  to 
surgical  operation,  with  a  view  to  opening  any 
abscess  that  may  exist  and,  by  laminectomy,  dimin- 
ishing pressure  upon  the  spinal  cord.  If  some 
signs  of  recovery  do  not  commence  in  three  or  four 
months — and  especially  if  there  are  marked  sensory 
defects,  showing  that  the  cord  is  severely  pressed 
upon — it  will  probably  be  advisable  to  have  resort 
to  operation.  Each  case,  however,  will  require 
anxious  consideration  in  regard  to  this  point. 

Again,  it  must  be  borne  in  mind  that  some 
cases  of  compression  of  the  spinal  cord  by  ineningeal 
growths  may  also  be  greatly  relieved  for  a  time,  or 
even  cured,  by  operative  measures. 

In  the  case  where  a  hydatid  tumour  presses  upon 
the  spinal  cord,  and  is  also  situated  in  part  outside 
the  vertebral  spines,  tapping  might  bring  much 
relief.     In  the  majority  of  the  other  conditions 
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comprised  within  the  limits  of  this  article,  little  can 
be  done  to  cure  the  state  of  things  which  is  the  cause 
of  the  spinal  disease,  so  that  it  would  only  remain  for 
us  to  treat  the  paraplegia  and  its  attendant  condi- 
tions upon  the  general  principles  applicable  to  them. 
These  are  fully  considered  under  9.  Spinal  Cord, 
Softening  of.  H.  Charlton  Bastian. 

5.  Spinal  Cord,  Anaemia  of. — Anaemia  is 
not  to  be  considered  as  the  basis  of  any  ordinary 
or  common  disease  of  the  cord  :  in  other  words, 
there  is  no  definite  group  of  symptoms  the  existence 
of  which  is  likely  to  be  recognised  more  than  once 
in  a  lifetime  in  any  actual  patient,  which  would 
justify  the  diagnosis  '  anfemia  of  the  cord.' 

First,  the  writer  would  repudiate  the  notion  that 
aiiiEinia  or  chlorosis,  as  a  mere  blood-disease,  is 
capable  of  producing,  on  the  side  of  the  spinal 
cord,  any  set  of  symptoms  which  can  be  marked  oft 
from  those  characterising  the  condition  as  a  whole. 
In  these  diseases  the  functions  of  all  the  organs  are 
impaired  by  reason  of  the  impoverishment  of  the 
blood.  The  brain  and  spinal  cord,  on  account  of 
the  delicacy  of  their  functions,  will,  of  course,  suff'er 
to  a  notable  degree  ;  and  when  general  debility  is 
extreme,  a  paresis  of  the  lower  extremities  may  be 
notable  beyond  that  of  other  parts  of  the  body,  be- 
cause the  legs  in  standing  or  in  walking  have  to 
support  so  great  a  weight.  Where  anything  more 
than  such  paresis  exists — that  is,  where  there  is 
actual  paraplegia,  such  symptoms  are  not  to  be 
explained  by  a  mere  anaemia  of  the  cord.  Other 
causes  are  to  be  looked  for.  Jaccoud's  whole 
group  of  parapUgies  dyscrasiques  will  probably  dis- 
appear before  a  more  thorough  knowledge  of  the 
actual  mode  of  causation  of  these  and  many  other 
obscure  forms  of  paraplegia.  We  now  know  that  in 
association  with  some  cases  of  pernicious  anaemia 
there  is  most  marked  degeneration  of  the  lateral 
and  posterior  columns  of  the  cord  of  comparatively 
rapid  onset.  See  Combined  Degeneration  of 
THE  Spinal  Cord. 

Secondly,  embolism  and  thrombosis  of  spinal 
arteries  will  produce  temporarily,  and  in  quite 
limited  regions  of  the  cord,  a  condition  of  anaemia. 
Such  local  anaemia  would  probably  soon  be  rectified 
by  the  establishment  of  a  collateral  circulation  ; 
and  in  the  event  of  this  not  taking  place,  local 
'  softening  '  of  the  organ  would  ensue.  A  paralysis 
owning  such  an  origin  would  not,  therefore,  be 
spoken  of  as  resulting  from  '  anaemia  of  the 
cord.' 

Thirdly,  pressure  upon  parts  of  the  cord  will 
occasion  anaemia  and  ultimately  softening,  but  the 
symptoms  in  a  case  of  this  sort  will  depend  mainly 
upon  the  pressure  itself  interfering  with  the  func- 
tions of  the  nerve-tissue  thus  affected. 

Beyond  the  conditions  above  referred  to,  there  is 
the  possibility  that  definite  groups  of  paralytic 
symptoms  may  be  occasioned  by  anaemia  induced 
by  mere  functional  spasm  of  the  arteries  in  certain 
regions  of  the  cord — spasm,  that  is,  which  persists 
day  after  day.  This  has  been  supposed  by  Brown- 
.Sequard  to  be  the  condition  existing  in  the  cases  of 
so-called  '  reflex  paraplegia  '  [see  No.  28),  and  also 
in  some  forms  of  functional  paralysis  of  spinal  type 
(see  No.  30).  If  such  a  condition  of  persisting 
arterial  spasm  be  possible,  and  an  actual  cause  of 
paralytic  symptoms,  we  may  well  ask  whether  it 
too  ought  not  after  a  time  to  lead  to  actual  soften- 
ing, or  at  least  to  some  degree  of  degenerative 


change  in  the  spinal  cord.  It  seems  possible, 
however,  that  where  the  amount  of  blood  sent  to  a 
part  of  the  cord  is  but  small,  the  degradation  of 
function  may  be  more  marked  than  the  degradation 
of  structure. 

There  will  still  remain  a  very  few  exceptional 
cases,  in  which  a  condition  of  real  anajmia  of  the 
spinal  cord  is  brought  about  in  man,  just  as  it  has 
been  brought  about  in  some  of  the  lower  animals 
whose  abdominal  aorta  has  been  tied  or  compressed. 
When  the  blood-supply  is  thus  suddenly  cut  off 
from  the  lumbar  region  of  the  cord  in  animals, 
their  hinder  limbs  become  paralysed  almost  im- 
mediately, and  continue  paralysed  as  long  as  the 
blood-supply  of  the  cord  happens  to  be  arrested. 
But  if,  after  a  mere  brief  interval,  the  blood  is 
again  allowed  to  take  its  natural  course,  the  tem- 
porary paralysis  disappears  completely  in  a  very 
short  time.  A  condition  of  this  kind  seems  to  have 
occurred  in  a  patient  formerly  under  the  care  of 
Gull,  who  suddenly  became  paraplegic,  apparently 
owing  to  an  abrupt  arrest  of  the  blood-current 
through  the  abdominal  aorta,  as  was  indicated  by 
the  cessation  of  the  femoral  and  other  pulses  in  the 
lower  extremities.  The  man  continued  paraplegic 
for  months,  and  only  recovered  when  the  collateral 
circulation  became,  after  a  time,  pretty  fully  estab- 
lished. In  a  very  few  other  cases  referred  to  by 
Erb,  in  which  paraplegic  symptoms  were  associated 
with  an  obstruction  of  some  kind  in  the  abdominal 
aorta,  he  thinks  that  these  symptoms,  supervening 
as  they  did  rather  less  suddenly,  may  have  been  in 
great  part  due  to  the  deficient  blood-supply  to  the 
muscles  and  nerves  of  the  lower  extremities,  rather 
than  to  anaemia  of  the  cord — to  a  peripheral,  that  is, 
rather  than  to  a  centric  anaemia. 

H.  Charlton  Bastian. 

6.  Spinal  Cord,  Hyperaemia  of. — This  con- 
dition again  is  more  frequently  talked  of  than  it 
deserves — looking  to  the  small  amount  of  positive 
knowledge  we  possess  upon  the  subject. 

Hyperemia  of  the  cord  must  be  either  passive  or 
active,  that  is,  it  must  be  a  result  of  mcihanical  con- 
gestion or  of  arterial  deter/nination. 

Alechanical  congestion.  —  In  obstructive  heart- 
disease  extreme  congestion  of  the  spinal  cord  may 
exist  for  months  without  producing  any  distinct 
symptoms  of  disease  of  the  spinal  cord.  A  con- 
stantly congested  spinal  cord  would  doubtless  per- 
form its  functions  in  a  less  vigorous  manner  than 
natural,  but  such  effects  would  be  slowly  evolved 
and  comparatively  obscure.  After  a  long  time  the 
effects  might  become  more  marked,  owing  to  the 
overgrowth  of  connective  tissue  within  the  organ. 
We  may  indeed  have  the  starting-point  of  a  general 
sclerosis  of  the  spinal  cord  under  such  conditions  ; 
but  this  secondary  change,  when  only  slightly 
marked,  may,  even  in  the  spinal  cord,  produce  no 
very  definite  symptoms. 

General  mechanical  congestion  of  the  cord  is 
probably  more  frequent  and  more  easily  brought 
about  than  a  congestion  involving  parts  of  the  organ. 
Still  from  various  causes  there  may  be  undue  pres- 
sure upon  certain  veins,  which  directly  or  indirectly 
convey  blood  away  from  special  regions  of  the  cord 
and  its  membranes.  Such  an  event  cannot,  how- 
ever, be  regarded  as  a  likely  cause  of  a  congestion 
productive  of  morbid  spinal  symptoms,  if  we  con- 
sider the  absence  of  distinct  symptoms  resulting 
from  extreme  general  congestion  of  the  cord  ;  and 
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also  the  fact  of  the  very  free  anastomosis  of  all  the 
spinal  veins. 

Active  hyperisjnia  may  in  its  origin  tie  of  two 
kinds — '  reflex  '  or  '  inflammatory.' 

'  Refle-x  '  hypersemia  of  the  cord  and  its  mem- 
branes is  possibly  a  phenomenon  of  great  frequency, 
manifesting  itself  locally  in  certain  regions — the 
seat  of  the  process  varying  according  to  the  con- 
ditions under  which  it  arises.  It  might  be  im- 
mediately caused  by  vaso-motor  paralysis,  impli- 
cating certain  vessels  of  the  cord  and  their  branches  ; 
and  would  tiius  involve  an  increased  afflux  of  blood 
to  the  tissues  contained  in  the  corresponding 
vascular  territories.  We  know  that  such  an  in- 
creased afflux  of  blood  may  exist  in  other  tissues  for 
some  time  without  inducing  tissue-changes  of  an 
appreciable  kind  (Brown-Sequard).  It  is  fair  to 
suppose,  moreover,  that  any  symptoms  induced  by 
such  increased  afflux  of  blood  to  certain  regions  of 
the  cord  would  be  indicative  of  exalted  rather  than 
of  depressed  function  ;  for  example,  liypersesthesia, 
actual  pain  and  spasms,  or  increased  reflex  excita- 
bility, rather  than  their  opposites. 

In  weak  and  irritable  states  of  the  nervous 
system  it  is  quite  possible  (though  nothing  more 
definite  can  be  said)  that  such  vaso-motor  paralysis, 
and  also  vaso-motor  spasms  inducing  localised 
anaemias,  may  manifest  themselves  in  spinal  vessels 
as  they  do  in  cutaneous  vessels,  by  familiar  flushes 
or  pallors.  If  occurring  in  the  spinal  cord,  how- 
ever, these  would  mostly  be  temporary  phenomena, 
and  not  capaVjle  of  producing  the  symptoms  of  an 
abiding  disease.  How  frequent  such  reflex  local 
hypercemias  (whether  briefer  prolonged)  may  be  in 
the  spinal  cord,  and  in  what  precise  manner  they 
are  excited,  we  do  not  know.  Suppression  of  the 
menses  or  of  hemorrhoidal  fluxes,  the  presence  of 
worms  in  the  intestine,  the  prolonged  incidence  of 
cold  and  wet,  or  severe  concussions  of  the  spine, 
any  or  all  may  operate  in  this  particular  manner — 
but  for  proof  that,  as  matter  of  fact,  they  do,  we 
may  look  for  evidence  in  vain. 

The  subject  of  '  inflammatory  hyperiemia '  will  be 
briefly  considered  under  the  next  heading.  In  this 
case,  in  addition  to  changes  in  the  vascular  system, 
the  effects  of  the  inflammatory  process  as  a  whole 
have  to  be  taken  into  account.  Even  in  the  first 
stage  of  inflammation  something  prior  to  and 
beyond  the  mere  '  active '  congestion  has  to  be 
thought  of. 

From  what  is  said  above,  it  may  be  seen  how 
shadowy  is  our  present  knowledge  concerning  the 
existence  of  any  definite  sets  of  symptoms  which 
can  be  ascribed  to  non-inflammatory  hyperemia  of 
the  cord,  either  general  or  local. 

H.  Charlton  Bastian. 

7.  Spinal  Cord,  Inflammation  of. — .Synon.  : 

Myelitis :  Alyelitis  Acuta  ;  Softening  of  the  Spinal 
Cord  (in  part);  Fr.  Myclite;  Myclite  aiffue  ;  In- 
flammation de  la  Moelle  Epinicre  ;  Kamollissement 
lie  la  Moelle  Epiniire  (in  part)  ;  Ger.  Myelitis  ; 
Riickenmarksentziindiing ;  Erzveichiing  des  Riicken- 
inarks  (in  part). 

Nature,  Etiology,  and  Patholo(;y.  —To 
speak  definitely  on  this  subject,  in  the  present  state 
of  knowledge,  is  extremely  difficult.  This  is  due 
to  several  causes.  In  the  first  place,  it  is  owing  to 
the  fact  that  so  much  uncertainty  exists  in  the  minds 
of  many  eminent  pathologists  and  physicians  as  to 
what  ought  rightfully  to  be  included  under  this 


term  ;  and,  secondly,  because  by  a  very  large 
number  of  writers  the  term  is  understood  and  used 
in  the  vaguest  manner,  but  with  a  manifest  tendency 
to  comprise  under  it  the  largest  possible  number  of 
affections  of  the  spinal  cord.  Critical  discrimina- 
tion seems  to  have  been,  and  still  to  be,  in  abey- 
ance with  many  who  describe  or  report  cases  of 
disease  of  the  spinal  cord.  They  set  down  as  in- 
stances of  '  myelitis '  not  only  all  cases  in  which 
the  substance  of  the  spinal  cord  is  softened,  but 
still  more  all  those  in  which  it  is  indurated— and, 
no  less  impartially,  those  in  which  it  is  merely 
degenerated. 

(1)  The  notion  that  common  'softenings'  of  the 
spinal  cord  are  of  inflammatory  origin  has  persisted 
with  little  alteration,  although  for  nearly  thirty 
years  pathologists  have  been  interpreting  altogether 
diflerently  the  mode  of  production  of  apparently 
similar  '  softenings  '  of  the  cerebrum  and  cerebellum. 
Can  it  be  that  '  softening '  as  it  occurs  in  the  ma- 
jority of  cases  in  these  latter  organs  is  of  non- 
inflammatory origin  ;  while  in  the  majority  of  ap- 
parently similar  cases  occurring  in  the  spinal  cord, 
the  process  is  really  inflammatory  in  its  nature?  It 
is  true  that  in  association  with  the  majority  of  cases 
of  primary  softening  in  the  brain  thrombosis  or 
embolism  of  its  arteries  may  be  detected,  and  that, 
owing  to  the  peculiarities  of  its  vascular  supply, 
no  such  occlusions  of  vessels  can  often  be  detected 
in  association  with  softening  of  the  spinal  cord. 
See  p.  1522. 

(2)  Then,  again,  perhaps  it  may  be  said  that 
without  adequate  cause  the  very  localised  changes 
occurring  in  and  around  the  great  ganglion-cells  of 
the  anterior  cornua,  in  '  acute  '  and  '  chronic  spinal 
paralysis,'  have  been  set  down  as  inflammatory  in 
their  nature,  and  new  names  have  been  given  to 
these  affections,  tending  to  ratify  this  view  as  to 
their  origin.    Thus  they  are  spoken  of  by  some  as 
cases  of  anterior  polio-myelitis^  or  more  briefly, 
and,  so  far,  better,  as  cases  of  cornual  myelitis. 
But  localisation  of  an  inflammatory  process  to  great 
ganglion-cells  and  their  immediate  surroundings  at 
present  constitutes  a  rather  unintelligible  process  to 
many  pathologists.    And  mysterious  as  these  par- 
ticular changes  are,  from  the  point  of  view  of  their 
aetiology,  on  any  hypothesis  that   has  yet  been 
started,  it  would  perhaps  be  simpler,  and  more 
harmonious  with  the  nature  of  the  observed  condi- 
tions themselves,  to  regard  them  as  of  a  degenera- 
tive type.     If  the  slower  and  more  isolated  changes 
characteristic  of   '  progressive    muscular  atrophy ' 
are  to  be  placed  in  this  category  (and  in  regard  to 
them  there  is  absolutely  no  evidence  either  clinical 
or  pathological  that  can  be  adduced  in  favour  of  an 
inflammatory  origin),  then  also  it  becomes  easy  to 
believe  that,  under  some  at  present  imperfectly  de- 
fined toxic  conditions,  a  change  of  the  same  kind 
may  set  in  more  rapidly  in  these,  the  most  specialised 
of  all  the  anatomical  elements  met  with  in  the 
spinal  cord,  so  as  to  produce  the  more  acute  afiec- 
tions  above  referred  to.    The  slight  secondary  over- 
growth of  neuroglia  commonly  occurring  around 
the  degenerated  ganglion-cells  does  not  in  the  least 
militate  against  this  view  as  to  the  pathology  of 
the  process ;    a  similar  secondary  change  occurs 
also  in  the  process  next  to  be  referred  to,  and  will 
be  found  to  be  easily  explicable  without  the  neces- 
sity of  having   recourse    to   the   ever-ready  and 
fashionable  hypothesis  of  inflammation. 

(3)  '  .Secondary  degenerations  '  of  the  spinal  cord 
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have  indeed,  in  spite  of  their  name,  and  of  what  is 
known  as  to  their  origin,  been  erroneously  regarded 
by  some  writers  as  inflammatory  changes.  When 
nerve-fibres  are  cut  across,  those  portions  which  are 
severed  from  their  connection  with  certain  ganglion- 
cells  are  no  longer  able  to  preserve  their  nutritive 
integrity.  Simultaneously  throughout  their  whole 
length  fatty  degeneration  affects  their  white  sub- 
stance. Myelin  breaks  up,  and  becomes  disinte- 
grated as  it  does  in  non-inflammator}'  softenings  in 
the  brain  ;  and  very  speedily  granulation -corpuscles 
begin  to  form  abundantly  throughout  the  changing 
area.  But  though  fatty  degeneration  thus  occurs 
simultaneously  in  all  the  cut  fibres  of  the  band,  the 
vascular  supply  of  this  tract  of  tissue  has  not  been 
altered.  Since  the  blood  in  the  diseased  area  is 
not  utilised  by  the  nerve-tissues  proper,  except  to  a 
very  small  extent,  a  large  excess  of  nutriment  is 
placed  at  the  disposal  of  the  neuroglia,  and  this 
vmdergoes  a  well-marked  hyperplasia.  Thus  a 
band  of  tissue-change  is  produced  in  which  some 
of  the  characteristics  of  softening  are  blended  with 
those  pertaining  to  a  patch  of  sclerosis.  In  brief, 
we  have  effects  resulting  from  a  primary  fatty  de- 
generation of  the  nerve-fibres,  and  a  secondary 
hyperplasia  of  the  neuroglia  ;  and  from  first  to  last 
there  is  not  the  least  reason  for  believing  in  the 
existence  of  an  inflammatory  process. 

(4)  If  we  turn  now  to  '  sclerosis '  of  the  cord  of 
primary  origin,  we  again  meet  with  processes  which 
are  commonly  regarded  and  described  as  forms  of 
'  chronic  myelitis.''  This  kind  of  nomenclature  is 
objectionable  as  applied  to  the  processes  in  the 
spinal  cord,  just  as  it  is  in  its  application  to  like 
processes  occurring  in  other  organs,  as  the  liver, 
the  lungs,  or  the  kidneys.  Fibroid  overgrowth, 
which  forms  the  basis  of  so  many  examples  of 
'  cirrhosis  '  or  '  sclerosis '  in  different  organs  and 
tissues  of  the  body,  is  a  process  pathologically  in- 
termediate between  inflammation  on  the  one  hand 
and  degeneration  on  the  other.  What  were  formerly 
named  '  interstitial  inflammations '  are  now  the 
'  non-inflammatory  hyperplasias  '  of  some  patho- 
logists, and  the  '  fibroid  degenerations '  of  others. 
It  would  seem  that  the  view  as  to  the  inflammatory 
nature  of  such  processes  is  erroneous,  if  we  look 
either  to  what  is  known  concerning  their  modes  of 
initiation,  or  to  the  actual  nature  of  the  changes 
themselves  'which  agree  in  many  particulars  with 
those  of  infiltrating  new-growths)  ;  it  would  seem, 
moreover,  not  less  erroneous  if  we  look  to  the 
clinical  history  of  the  affections  themselves  in  which 
these  scleroses  occur.  It  conveys,  therefore,  an 
altogether  erroneous  implication  to  speak  of  such 
mere  fibroid  overgrowths  as  so  many  instances  of 
'  chronic  myelitis. ' 

Thus,  it  will  be  seen  that  the  writer  attributes  to 
inflammation  a  far  more  restricted  role  in  the  pro- 
duction of  morbid  conditions  of  the  spinal  cord 
than  is  customary.  The  various  forms  of  so-called 
'  chronic  myelitis '  he  would  exclude  from  that 
category.  He  would  do  the  same  for  the  set  of 
changes  known  as  '  secondary  degenerations  ' ;  and 
also  for  those  which  are  characterised  by  more  or 
less  acute  degenerative  processes  implicating  the 
great  ganglion-cells  of  the  anterior  cornua. 

Of  the  processes  above  referred  to  in  order,  there 
remains,  therefore,  only  the  class  of  '  softenings  '  of 
the  spinal  cord.  That  many  of  these  are  of  a 
simply  degenerative  type  (due  to  vascular  occlusions 
and  disturbances  of  blood-supply),  and  that,  in  the 


great  majority  of  cases,  these  are  the  instances  in 
which  '  softening '  appears  to  occur  as  a  primary 
process,  is  the  view  which  seems  to  the  writer 
most  in  accordance  with  existing  knowledge.  On 
the  other  hand,  it  seems  clear  that  in  many  cases 
changes,  truly  inflammatory  in  their  origin  and 
progress,  may  terminate  in  the  production  of  states 
of  '  softening '  of  the  cord,  which  are  indistinguish- 
able by  the  naked  eye  from  the  softenings  of  de- 
generative type,  and  which,  except  in  their  early 
stages,  can  as  yet  also  be  very  imperfectly  discrimi- 
nated by  the  microscope. 

These  latter  true  inflaminalory  softenings  very 
rarely  occur  as  primary  pathological  states,  and 
then  principally  as  sequete  of  one  or  other  of  the 
acute  infective  diseases  ;  they  are  met  with  far  more 
commonly  as  secondary  changes. 

Thus  we  may  get  inflammatory  softenings 
[a)  spreading  around  and  from  wounds  or  other 
traumatic  lesions  of  the  spinal  cord  ;  or  [h)  starting 
from  some  blood-clot  or  tumour  situated  in  or 
pressing  upon  the  substance  of  the  cord.  It  is  not 
by  any  means  clear,  however,  that  all  the  forms  of 
softening  which  arise  in  the  latter  manner  should 
be  regarded  as  of  an  inflammatory  nature  ;  and 
much  room  for  doubt  also  exists  as  to  the  real 
pathogenesis  of  many  cases  of  so-called  '  compres- 
sion-myelitis.'  Again,  inflammatory  softenings, 
going  on  even  to  suppuration,  may  be  set  up  in 
the  spinal  cord  {c)  by  embolism  or  thrombosis  of 
septic  origin.  Still  another  cause  of  true  inflam- 
matory changes  in  the  spinal  cord  {myelitis  peri- 
pherica)  is  to  be  found  {d)  in  spinal  leptomeningitis. 
See  Meninges,  Spinal,  Diseases  of :  Leptomenin- 
gitis. 

Suppuration  is  clearly  a  process  of  inflammatory 
origin,  and  might  therefore  be  expected  to  occur 
occasionally  in  the  midst  of  '  softenings '  which 
result  from  inflammation.  In  the  light  of  what 
has  been  said  above,  the  following  statement  by 
Erb  is  of  considerable  interest.  '  Actual  suppura- 
tion occurs  very  rarely,'  he  says,  'in  acute  myelitis. 
When  abscess  of  the  cord  does  form,  it  is  generally 
secondary  to  a  severe  traumatic  lesion  or  to  suppu- 
rative meningitis.  In  spontaneous  myelitis,  on  the 
other  hand,  suppuration  is  exceedingly  rare,  and 
has  only  been  observed  in  a  very  few  cases.'  Thus 
suppuration  is  met  with  just  in  those  forms  of 
softening  which  are  undoubtedly  of  inflammatory 
origin  ;  and,  on  the  other  hand,  it  is  not  met  with 
in  the  ordinary  cases  of  primary  or  spontaneous 
softening,  here  assumed  to  be  of  non-inflammatory 
nature. 

One  other  condition  requires  to  be  referred  to 
here,  and  that  is  the  so-called  acute  central  tnyelitis. 
These  are  cases  in  which  apparently  spontaneous 
'  softening '  is  met  with,  implicating  in  the  main 
the  central  grey  matter,  and  that  often  through  a 
considerable  extent  of  the  cord.  At  times,  how- 
ever, the  softening  extends  beyond  the  grey  matter, 
so  as  to  involve  more  or  less  of  the  surrounding 
white  substance,  when  it  has  been  termed  myelitis 
diffusa.  Considerable  obscurity  still  prevails  in 
regard  to  the  aetiology  of  these  affections.  In 
some  cases,  such  a  change  has  been  met  with  as 
part  of  an  infective  process,  in  which  minute 
vessels  in  the  grey  matter  of  the  cord  have  been 
found  obstructed  with  micrococci.  Occasionally, 
moreover,  in  certain  at  present  imperfectly  known 
conditions,  minute  thromboses  may,  as  Hamilton 
has  shown,  occur  throughout  the  spinal  cord,  and 
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more  especially  in  its  grey  matter,  and  thus  lead 
on  to  the  production  of  a  central  softening. 
In  this  latter  case,  the  patient  was  suffering  from 
pyelitis,  and  it  is  supposed  that  there  may  have 
iaeen  some  blood-poisoning.  Still  it  was  not  ascer- 
tained that  the  multitudes  of  minute  thrombi  were 
either  associated  with  or  caused  by  micrococci  in 
the  vessels.  It  appears  probable,  however,  that  if 
from  any  cause  minute  widespread  obstructions  of 
small  vessels  occur  in  the  spinal  cord,  softening 
would  take  place  principally  in  the  grey  matter, 
owing  to  its  greater  vascularity.  We  should  thus 
get  that  particular  distribution  of  this  change  which 
is  met  with  principally  in  cases  of  so-called  '  acute 
central  '  or  '  diffuse  myelitis.' 

A  careful  study  of  the  two  cases  of  this  disease 
recorded  by  Mayem  has  by  no  means  sufficed  to 
convince  the  writer  that  they  ought  to  be  regarded 
as  having  had  an  inflammatory  origin.  Neither  the 
mode  of  onset  nor  the  symptoms  of  the  disease 
lend  any  distinct  support  to  this  view  ;  nor  do  the 
results  of  the  elaborate  examination,  to  which  the 
spinal  cords  were  submitted  by  this  accomplished 
observer,  at  all  satisfy  the  writer  that  the  patho- 
logical conditions  met  with  were  inflammatory 
either  at  their  commencement  or  in  their  subse- 
quent progress.  See  9.  Spinal  Cord,  Softening 
of. 

Symptoms,  Course,  and  Terminations. — 
From  what  has  been  said,  it  will  be  seen  that  true 
inflammatory  conditions  of  the  cord  are  only  rarely 
of  priDiary  origin,  and  that  they  occur,  for  the 
most  part,  as  secondary  complications  in  association 
(«)  with  wounds  or  injuries  of  the  cord  ;  (b)  with 
foreign  bodies  in  its  substance  ;  (c)  with  pyaemic  pro- 
cesses ;  or  with  spinal  leptomeningitis,  either 
simple  or  tubercular. 

The  supervention  of  a  real  myelitis  in  the  coui'se 
of  either  of  these  diseases  of  the  spinal  cord  would 
perhaps  be  associated  with  an  exaggeration  of  the 
already  existing  febrile  condition  ;  with  an  increase 
in  the  amount  of  paralysis,  and  in  the  degree  of  in- 
terference with  sensibility  ;  possibly  also  with  more 
pain,  restlessness,  and  spasms. 

Myelitis  may  become  associated  with  more  or  less 
of  distinct  suppuration,  and  almost  certainly  goes  on 
to  the  formation  of  well-marked  foci  of  softening. 
These  may  remain  limited  in  site,  but  occasionally 
they  have  a  distinct  tendency  to  spread  above  and 
below  the  original  seat  of  injury  or  disease.  Such 
deposits  would  probably  undergo  subsequent  changes, 
very  similar  in  kind  to  those  which  occur  in  foci  of 
non -inflammatory  softening. 

Diagnosis. — All  that  can  be  said  under  this  head 
has  been  referred  to  above  in  connection  with  the 
symptoms  characterising  the  supervention  of  mye- 
litis. 

Prognosis. — The  gravity  of  any  wound  or  lesion 
of  the  spinal  cord,  or  attaching  to  the  presence 
therein  of  blood-clot  or  tumour,  is,  of  course,  greatly 
increased  by  the  supervention  of  inflammatory 
changes  about  their  immediate  confines.  Again,  the 
fact  that  an  inflammation  of  the  spinal  meninges  is 
complicated  with  similar  changes  in  the  substance 
of  the  spinal  cord  itself,  cannot  fail  greatly  to  aggra- 
vate a  case  of  simple  spinal  leptomeningitis.  For, 
even  should  recovery  from  the  acute  affection  take 
place,  the  actual  degree  of  abiding  paralysis,  ataxy, 
or  impairment  of  sensibility  would  much  depend 
upon  the  degree  in  which  the  substance  of  the  spinal 
cord  had  been  itself  implicated. 


Treatment. — The  amount  of  power  that  we 
possess  in  controlling  an  inflammatory  condition  of 
the  spinal  cord  is  probably  not  great.  Little,  if  any- 
thing, is  at  present  to  be  done  with  mere  drugs. 
The  patient  should,  if  possible,  lie  in  the  prone 
position,  or,  failing  this,  on  his  side,  with  absolute 
rest.  The  advisability  of  abstracting  blood  locally 
by  cupping  or  leeches  should  be  entertained,  and 
must  depend  upon  the  amount  of  local  pain  or  ten- 
derness. In  some  cases  it  seems  to  be  of  service. 
Or  we  may  trust  rather  to  the  application  of  cold 
externally,  in  the  form  of  ice-bags,  along  the  spine. 
At  the  same  time  the  patient  should  be  kept  upon 
spoon-diet,  with  a  sparing  amount  of  stimulants  ; 
and  the  bowels  should  be  relieved  by  the  aid  of 
copious  warm  enemata,  which  may  also  act  usefully 
as  derivatives.  The  limitations  circumscribing  our 
efforts  at  direct  therapeutics  must  be  compensated 
as  far  as  possible  by  attention  to  the  state  of  the 
general  health,  and  by  the  most  careful  and  assi- 
duous nursing,  in  the  hope  that  the  morbid  process 
may  after  a  time  abate,  and  that,  in  the  absence  of 
collateral  complications,  the  patient  may  make  at 
least  a  partial  recovery. 

H.  Charlton  Bastian. 

8.    Spinal   Cord,  Hsemorrhage    into.  — 

Synon.  :  Hivinaiomyelia  ;  Hccmorrhagia  Meditlhc 
Spinalis  ;  Spinal  Apoplexy  ;  Fr.  Hcinatomyelie  ; 
Apoplexie  de  la  Moelle  Epiniire  ;  Des  heinoj-rkagies 
intrarachidiennes  ;  Ger.  Riickeninarksapoplexie  ; 
Spinalapoplexie. 

.Etiology  and  Anatomical  Characters. — 
Haemorrhage  into  the  spinal  cord  is  a  comparatively 
rare  event.  It  occurs  under  three  different  condi- 
tions, namely  :  (I)  as  a  result  of  concussion  or  vio- 
lence ;  (2)  as  a  secondary  event,  consequent  upon 
some  definite  pre-existing  morbid  condition  ;  and 
(3)  as  a  primary  event,  or  local  pathological  acci- 
dent. 

We  are  here  specially  concerned  with  hemor- 
rhages into  the  spinal  cord  belonging  to  the  third  of 
these  categories,  and  may  in  a  few  words  dismiss 
the  other  two. 

(1)  Traumatic  hemorrhage,  small  in  extent, may, 
as  already  stated,  occur  in  almost  any  region  or 
part  of  the  cord  as  a  result  of  some  severe  concus- 
sion (sec  I.  Spinal  Cord,  Concussion  of).  Again, 
it  may  occur  in  the  grey  matter,  and  even  in  the 
white  substance  to  a  smaller  extent,  close  to  and 
as  an  appanage  of  wounds  of  the  cord.  In  each  of 
these  cases  symptoms  due  to  the  hemorrhage  itself 
would  probably  be  obscured  by  the  general  set  of 
symptoms  resulting  from  the  concussion  or  injury. 

(2)  Secondary  hemorrhages  are,  however,  more 
closely  connected,  from  the  point  of  view  of  sym- 
ptomatology, with  those  forming  the  special  subject 
of  this  article.  During  the  growth  of  certain  soft 
tumours  in  the  cord,  a  rupture  of  some  of  their  ves- 
sels may  take  place,  so  as  to  cause  hemorrhage  either 
into  the  growth  itself,  or  else  into  contiguous  regions 
of  the  cord.  Such  an  event  would  be  signalled 
clinically  by  the  sudden  exacerbation  of  the  sym- 
ptoms previously  existing.  But  a  combination  of 
greater  importance,  though  one  of  considerable 
obscurity,  consists  in  the  co-existence  of  a  '  central 
myelitis '  of  the  grey  matter  of  the  cord  through 
more  or  less  of  its  length,  with  a  central  hemor- 
rhage of  nearly  similar  extent.  The  existence  of 
any  such  '  central  myelitis '  as  an  independent  dis- 
ease of  the  cord  seems  to  the  writer  very  doubtful. 
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It  is  at  least  equally  probable  that  the  htemor- 
rhage  has  been  primary,  and  that  the  '  myelitis  '  is 
of  secondary  origin  around  the  blood-clot.  It  need 
not  be  denied,  of  course,  that  in  other  cases  hrenior- 
rhage  does  occur  occasionally  into  the  midst  of  a 
focus  of  softened  tissue  in  the  spinal  cord,  just  as  it 
occurs  occasionally  under  similar  conditions  in  the 
midst  of  softened  brain-tissue.  Again,  hemorrhage 
may  take  place  into  or  on  the  confines  of  a  soft  sar- 
coma or  glioma  in  the  substance  of  the  spinal  cord. 

(3)  Primary  hsemorrhages  differ  as  regards  the 
amount,  the  site,  and  the  distribution  of  the  blood 
effused  in  different  cases.  In  connection  with  scor- 
butic states,  and  also  independently  of  these,  small 
haemorrhages  may  occasionally  occur  in  the  sub- 
stance of  the  cord,  without  producing  any  very  dis- 
tinct symptoms.  But,  at  other  times,  a  compara- 
tively large  quantity  of  blood  may  be  effused  into 
the  cord,  and  then  it  occurs  almost  invariably  into 
the  central  regions  of  the  grey  matter,  through 
which  it  may  extend  for  a  variable  distance,  up- 
wards or  downwards,  or  both.  When  the  quantity 
is  smaller,  the  blood  may  be  effused  into  the  grey 
matter  of  one  side  only. 

Though  this  kind  of  hfemorrhage  is,  in  contra- 
distinction to  the  others,  spoken  of  as  primary,  yet 
it  is  almost  invariably  preceded  by  some  patho- 
logical changes  in  the  vessels  of  the  cord.  These 
constitute  the  predisposing  conditions,  and  the  actual 
rupture  takes  place,  rarely,  when  the  person  is  at  rest, 
but  more  frequently  under  the  influence  of  some  dis- 
tinct exciting  cause — such  as  muscular  exertion  of  one 
kind  or  another. 

Primary  haemorrhage,  though  rare,  is  most  prone 
to  occur  in  persons  between  the  ages  of  twenty  and 
forty,  and  not  with  increasing  frequency  as  age 
advances.  This  constitutes  a  further  notable  differ- 
ence between  haemorrhages  of  the  spinal  cord  and 
those  into  the  brain. 

Symptoms. — These  are  necessarily  subject  to 
great  variations,  according  to  the  amount  of  blood 
effused,  and  as  the  hemorrhage  takes  place  into  the 
cervical,  the  dorsal,  or  the  lumbar  region  respec- 
tively. The  kind  of  variation  thus  induced  may  be 
gathered  by  reference  to  the  article.  Spinal  Cord, 
Diseases  of,  pp.  1526  to  1 53 1. 

Here  it  is  of  importance  to  set  forth  the  pecu- 
liarities (both  as  regards  mode  of  onset  and  nature 
of  the  symptoms)  which  belong  to  hfemorrhage  as 
compared  with  other  pathological  conditions  of  the 
cord.  First,  its  tendency  is  to  take  place  suddenly 
and  without  warning  ;  and,  secondly,  for  the  blood 
to  be  effused  into  the  grey  matter  for  some  distance, 
thus  giving  rise  to  a  characteristic  grouping  of  sym- 
ptoms. There  may,  therefore,  be  a  sudden  onset  of 
pain  in  the  back  (possibly  severe),  followed  almost 
immediately  by  complete  motor  and  sensory  para- 
lysis of  the  legs  and  trunk  up  to  a  certain  level,  to- 
gether with  complete  paralysis  of  the  bladder  and 
rectum.  At  first  there  may  be  an  abolition  of  all 
reflexes,  and  possibly  a  lowering  of  temperature  in 
the  legs  ;  though  after  a  day  or  two — should  the 
injury  be  in  the  dorsal  or  lower  cervical  region  of 
the  cord — there  may  for  a  time  be  increased  heat  of 
legs,  owing  to  vaso-motor  paralysis,  and  a  return, 
with  some  exaggeration,  of  various  reflexes.  Rapid 
atrophy,  with  the  appearance  of  the  electrical  '  re- 
action of  degeneration,'  occurs  in  all  muscles  that 
are  in  immediate  functional  relations  with  the  por- 
tions of  the  anterior  cornua  of  the  cord  that  may  be 
damaged.    Cystitis,  together  with  sloughing  bed- 


sores and  all  their  consequences,  tends  to  occur 
early,  and  that  often  in  spite  of  all  precautions  that 
may  be  taken. 

Where  the  haemorrhage  invades  pretty  fully,  but 
is  limited  to,  the  grey  matter  of  one-half  of  the  cord, 
we  may  have  groups  of  symptoms  that  take  the 
form  of  hemiplegia  spinalis  or  hemiparaplegia. 
See  2.  Punctured  or  Gunshot  Wounds. 

Diagnosis. — The  absolutely  sudden  onset  of  the 
paralysis,  which  may  be  complete  in  the  lower  ex- 
tremities in  the  course  of  a  few  minutes  (especially 
when  associated  with  a  sudden  painful  sensation  in 
the  back,  or  one  which  radiates  into  the  limbs),  as 
W'ell  as  the  almost  complete  and  sudden  loss  of 
sensibility  in  the  paralysed  parts,  form  a  group  of 
symptoms  which  are  typically  distinctive  of  haemor- 
rhage into  the  grey  matter  of  the  cord. 

The  condition  most  likely  to  be  confounded  with 
it  is  a  large  luvviorrhage  outside  the  dura  viater, 
causing  compression  of  the  cord.  Here  the  onset 
would  also  be  sudden,  but  almost  invariably  asso- 
ciated with  some  mechanical  injury  or  shock.  The 
paralysis  of  motion,  too,  would  generally  be  much 
more  marked  than  the  interference  with  sensibility. 
The  subsequent  progress  of  such  a  case  would 
further  tend  to  separate  it  from  a  case  of  intra- 
medullary hemorrhage,  since  (even  with  a  severe 
meningeal  haemorrhage  in  the  cervical  region),  if 
the  patient  should  survive  the  first  effects  of  the 
lesion,  the  symptoms  might  be  expected  soon  to 
grow  less  and  less  urgent,  and  recovery  may  be 
more  or  less  complete.  No  such  amelioration  is, 
however,  to  be  expected  in  the  case  of  a  well- 
marked  haemorrhage  into  the  grey  matter  of  the 
cord,  in  the  cervical  region  or  elsewhere. 

On  the  other  side  of  the  brain  embolism  is  capable 
of  initiating  paralytic  symptoms  with  as  much  sud- 
denness as  a  hemorrhage,  but  in  the  spinal  cord, 
for  reasons  previously  stated,  this  does  not  occur. 
See  Spinal  Cord,  Diseases  of,  p.  1522. 

It  does,  however,  happen  occasionally  tjiat  a 
process  of  softening — probably  caused  by  thrombosis 
— has  its  occasioning  conditions  initiated  suddenly. 
When  this  occurs,  paraplegia  sets  in  almost  as 
aVjruptly  as  if  it  were  produced  by  hemorrhage  ; 
but  then  it  is  usually  an  incomplete  paraplegia,  and, 
for  a  time  at  least,  unaccompanied  by  loss  of  sen- 
sibility. In  the  course  of  a  few  days,  in  such  a 
case,  sensory  paralysis  may  supervene,  and  the 
motor  paralysis  may  become  more  complete. 
In  the  exceptional  cases  of  paraplegia  of  sudden 
onset  due  to  this  cause,  there  is  generally  no 
initial  pain  in  the  back,  though  there  may  be  pains 
and  burning  sensations  in  the  limbs. 

Prognosis. — Where  the  hemorrhage  is  at  all 
large,  so  as  to  extend  through  the  grey  matter  for 
the  distance  of  an  inch  or  more,  the  prognosis  is 
always  grave.  Very  few  of  such  cases  recover. 
They  are,  in  fact,  liable  to  be  aggravated  by  the 
estalDlishment  of  a  secondary  process  of  softening  in 
the  grey  matter,  which  may  slowly  extend  both 
above  and  below  the  blood-clot  as  well  as  around  it. 
Should  this  softening  reach  far  into  the  cervical 
region,  or  should  the  hemorrhage  itself  implicate 
this  part  of  the  cord,  the  patient  may  not  survive 
more  than  a  few  days.  But  if  the  primary  and 
secondary  pathological  changes  are  limited  to  the 
lumbar  or  to  the  dorsal  region  of  the  spinal  cord, 
the  fatal  event  is  usually  brought  about  more 
slowly,  after  an  interval  of  weeks  or  perhaps  even 
of  months — and  then  commonly  from  the  occurrence 
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of  sloughing  bed-sores,  together  with  cystitis  and 
other  frequent  accompaniments  of  a  severe  para- 
plegia. 

In  the  case  of  small  hemorrhages  limited  to 
some  fractional  part  of  the  transverse  area  of  the 
cord,  and  of  slight  longitudinal  extent,  the  progno- 
sis is,  of  course,  much  more  favourable,  and  there 
is  no  reason  why  partial  recovery,  at  least,  may  not 
occur. 

Treatment. — In  the  treatment  of  a  case  of 
spinal  heemorrhage,  should  the  patient  be  seen 
immediately  after  its  occurrence,  absolute  quietude, 
with  rest  in  the  recumbent  or  prone  posture, 
should  be  ensured. 

Bleeding,  either  local  or  general,  is  useless. 
Purgatives  also  are  contra-indicated. 

Should  the  pulse  be  full,  and  the  heart's  action 
excited,  decided  benefit  may  be  derived  from  10- 
minim  doses  of  tincture  of  digitalis,  in  combination 
with  15  or  20  grains  of  bromide  of  potassium,  given 
for  the  first  three  doses  at  intervals  of  three  or  four 
hours,  and  subsequently  every  six  or  eight  hours,  for 
two  or  three  days.  These  drugs  will  also  favour 
sleep,  and  exercise  a  general  calmative  influence. 

Position  and  rest  are  perhaps  the  means  to  be 
principally  relied  upon  to  prevent  a  recurrence  or 
continuance  of  the  haemorrhage  :  such  measures  may 
be  supplemented  by  warm  applications  to  the  feet 
and  calves  of  the  legs  ;  though  the  patient  should 
in  other  respects  be  kept  perfectly  cool.  Ice  to  the 
spine  may  be  applied,  but  is  of  doubtful  utility. 
Spoon-diet  should  be  strictly  enjoined  for  a  few 
days  at  least. 

The  patient's  urine  will  require  to  be  drawn  oft 
by  catheter  ;  and  extreme  care  ought  to  be  taken  to 
ensure  the  antiseptic  cleanliness  of  the  instrument. 
After  a  day  or  two,  if  the  bowels  have  not  been 
moved,  a  laxative  or  an  enema  should  be  adminis- 
tered, since,  as  in  many  other  forms  of  paraplegia, 
there  may,  at  first,  be  obstinate  constipation  rather 
than  incontinence  of  faeces. 

Subsequently,  the  case  requires  to  be  treated  in 
all  respects  like  any  other  very  bad  case  of  para- 
plegia— extra  precautions  being  observed  through- 
out, in  order,  as  far  as  possible,  to  guard  against 
the  onset  of  bed-sores  and  cystitis.  Fuller  details 
concerning  such  treatment  will  be  found  under 
9.  Spinal  Cord,  Softening  of,  since  this  is  by  far 
the  most  common  cause  of  paraplegia. 

PI.  Charlton  Bastian. 

9.  Spinal  Cord,  Softening  of.  — Synon.  : 
Non-inflammatory,  White,  or  Simple  Softening  ; 
Myelomalacia  ;  Mollities  Medulhc  Spinalis  ;  Acute 
Myelitis  (in  part)  ;  Compression-Myelitis  (in  part)  ; 
Fr.  Ramollissement  de  la  Moelle  Epiniere  ;  Ger. 
Erweichitng  des  Riickenmarks. 

Nature  of  Change. — The  writer  has  already 
intimated  his  opinion  that  far  too  large  a  share  is 
assigned  to  inflammation  in  the  pathogenesis  of 
diseases  of  the  spinal  cord.  This  mistake  is 
particularly  obvious  in  regard  to  acute  inflamma- 
tions. It  has  long  been  the  fashion  to  speak  of 
almost  every  focus  of  '  softening  '  that  occurs  in  the 
spinal  cord  as  being  the  result  of  an  '  acute 
myelitis  '  ;  and  we  find  even  Erb  putting  forward, 
as  characteristics  of  an  inflammatory  softening, 
peculiarities  which  certainly  ought  not  to  be  re- 
garded in  such  a  light — and  this  although  he  seems 
otherwise  strongly  inclined  to  hold  a  similar  opinion 
to  that  above  expressed.     While  admitting  that  a 


true  myelitis  is  not  distinguishable  macroscopically, 
in  the  great  majority  of  cases,  from  a  simple  or 
non-inflammatory  softening,  Erb  adds  a  statement 
to  the  effect  that  the  '  microscopical  examination 
can  alone  furnish  conclusive  evidence.'  In  the 
opinion  of  the  writer,  however,  such  evidence  as 
that  which  is  cited  by  Erb  is  quite  inconclusive. 

It  is  evident,  indeed,  that  we  are  still  almost  as 
destitute  of  microscopical  as  we  are  of  macroscopical 
characters,  of  a  trustworthy  description,  for  enabling 
us  to  decide  whether  any  given  focus  of  softening 
has  been  of  inflammatory  or  of  simple  non-inflam- 
matory origin.  In  the  early  stages,  or  on  the  con- 
fines of  a  focus  of  inflammatory  softening,  we  may 
expect  to  find  a  very  distinct  infiltration  of  the 
tissues  with  leucocytes,  which  would,  of  course,  at 
once  give  a  key  to  the  true  nature  of  the  change  in 
question.  In  the  present  state  of  knowledge,  how- 
ever, it  would  appear  that  the  '  non-inflammatory 
softenings '  of  the  cord  are  represented  by  the  great 
majority  of  the  primary  and  apparently  idiopathic 
'  softenings  '  which  frequently  occur  in  this  organ. 

Etiology  and  Pathogenesis. —  Concerning 
the  aetiology  of  non-inflammatory  softening  of  the 
spinal  cord,  it  is  impossible  to  speak  positively. 
The  disease  presents  itself  as  a  spontaneous  or  idio- 
pathic affection,  sometimes  without  apparent  cause 
or  definite  antecedent  conditions  of  any  kind,  but 
at  others  as  a  sequel  of  one  or  other  of  various 
known  and  common  precursors  of  diseases  of  the 
spinal  cord. 

Thus  in  certain  cases  the  symptoms  set  in  more 
or  less  suddenly  after  some  great  bodily  fatigue  ;  in 
others  after  extreme  sexual  excesses  ;  or  they  may 
occur  during  the  period  of  convalescence  from  cer- 
tain acute  fevers,  such  as  variola,  typhus,  and  other 
exanthemata,  or  after  rheumatic  fever.  During  the 
first  week  or  two  after  childbirth  there  is  likewise  a 
liability  to  such  symptoms  ;  and  also  in  the  later 
stages  of  syphilis.  These  different  conditions  may 
act  very  variously  in  contributing  to  bring  about  a 
focus  of  softening  in  the  spinal  cord,  and  nothing 
more  than  conjectures  can  be  advanced  in  regard  to 
its  pathogenesis  in  the  several  cases.  It  may  be  re- 
cognised, however,  that  most  of  them  tend  to  entail 
cardiac  weakness,  either  alone  or  in  association  with 
blood-changes  which  may  favour  the  occurrence  of 
thrombosis. 

Again,  the  symptoms  indicative  of  a  primary 
softening  of  the  cord  may  set  in  after  the  action  of 
other  conditions,  regarded  by  some  as  exciting 
rather  than  as  predisposing  causes.  Of  these  the 
following  may  be  enumerated  :  Prolonged  exposure 
to  cold  and  wet  ;  sudden  suppression  of  the  menses 
or  of  other  accustomed  fluxes ;  violent  emotional 
disturbances  ;  or  the  existence  of  some  inflamma- 
tion in  one  or  other  of  the  pelvic  organs,  such  as 
the  uterus  or  the  bladder  and  urethra  (instances  of 
the  latter  class  being  some  of  the  cases  formerly 
supposed  to  be  of  '  reflex  '  origin).  In  regard  to 
these  '  exciting  causes,'  all  that  is  certainly  known 
is,  that  softening  of  the  cord  seems  to  set  in  not  in- 
frequently in  persons  who  have  been  subjected  to 
one  or  other  of  them  ;  but  in  what  precise  mode 
either  of  them  is  related  to  the  subsequent  soften- 
ing, nothing  very  definite  can  be  said.  Something, 
nevertheless,  may  be  advanced  by  way  of  sugges- 
tion, with  the  view  more  especially  of  giving  direc- 
tion to  the  investigations  needful  for  clearing  up  this 
subject. 

Spinal  and  cerebral  softenings  probably  own  a 
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similar  mode  of  origin.  Of  the  obstructions  of 
vessels  which  so  largely  determine  cerebral  non- 
inflammatory softenings,  it  is  those  due  to  throm- 
bosis, rather  than  to  embolism,  which  intervene  in 
the  main  for  the  production  of  corresponding  condi- 
tions in  the  spinal  cord.  See  Spinal  Cord, 
Diseases  of,  p.  1522,  (8)  and  (9). 

It  is  well  known  that  the  causes  of  thrombosis 
are  principally  three,  and  that  in  different  cases, 
now  one,  now  another  of  them  may  be  most  in- 
fluential ;  while  in  other  instances  two  or  more  of 
these  causes  may  co-operate.  These  three  causes 
are — [a]  thickenings,  irregularities,  or  degenerations 
of  the  inner  coats  of  the  vessels;  [h)  slowness  of 
blood-current  ;  (c)  peculiarities  in  the  chemical 
composition  of  the  blood,  rendering  it  more  than 
usually  prone  to  coagulate,  or  the  occurrence  of 
micro-organisms  therein. 

The  thrombosis  may  take  place  in  the  arteries  or 
in  the  veins,  and  the  plexiform  arrangement  of  the 
spinal  vessels,  together  with  the  slowness  of  their 
blood-current,  may  favour  the  occurrence,  as  well 
as  the  spread  of  the  process  when  it  has  once  been 
initiated.  Thus  a  process  of  coagulation,  beginning, 
perhaps,  in  some  very  small  vessel,  may  gradually 
extend  so  as  to  involve  many  other  contiguous 
branches,  and  thereby  gradually  increase  the  area 
of  the  cord  which  is  deprived  of  its  proper  blood- 
supply.  The  small  size  of  the  vessels,  however, 
makes  it  extremely  difficult  to  establish  the  fact  of 
their  occlusion,  whereas  in  the  large  vessels  at  the 
base  of  the  brain,  thrombosis  is  easily  enough  de- 
tected. And  it  is  especially  worthy  of  note,  in  this 
connection,  that  the  blood-supply  of  the  lower  end 
of  the  cord  (where  primary  softenings  are  most 
common)  is  peculiar  and  easily  interfered  with.  In 
short,  the  anatomical  conditions  existing  in  the 
cord,  both  on  the  arterial  and  on  the  venous  side 
of  its  circulation,  are  probably  of  a  kind  distinctly 
to  favour  the  occurrence  of  thrombosis. 

Anatomical  Characters. — In  regard  to  their 
distribution  or  extent  in  the  cord  many  varieties  of 
softening  exist  which  have  been  commonly  recog- 
nised, though  they  have  been  mostly  described 
under  corresponding  designations  as  so  many 
varieties  of  '  myelitis. '  Thus,  we  may  have  a  '  com- 
plete transverse  softening,'  involving  the  entire 
thickness  of  the  cord  for  a  variable  longitudinal  ex- 
tent, either  in  the  lumbar,  the  dorsal,  or  the  cervical 
region.  Or  the  softening  may  be  more  limited  to 
certain  subdivisions  of  the  cord  in  one  or  other  of 
these  regions — and  then  constitute  an  '  incomplete 
transverse  softening. '  Thus  it  may,  in  one  set  of 
cases,  principally  affect  the  anterior  columns  and 
grey  matter  ;  in  another  set  the  posterior  columns 
and  more  or  less  of  the  grey  matter.  Or  the  soften- 
ing may  be  central,  and  almost  confined  to  the  grey 
matter  through  a  considerable  extent  of  the  cord, 
as  in  '  diffuse  central  softening  '  ;  when  this  change 
involves  the  white  columns  as  well  as  the  grey 
matter  for  a  considerable  extent,  we  have  what  is 
called  '  diffuse  softening '  of  the  cord.  When  a 
small  focus  of  softening  exists  which  only  involves 
part  of  the  transverse  area  of  the  cord,  and  that  for 
a  very  limited  extent,  we  have  what  is  commonly 
spoken  of  as  a  '  circumscribed  softening '  of  the 
cord  ;  and  when  many  of  these  small  foci  are 
scattered  through  different  parts  and  regions  of  the 
organ,  we  have  what  is  known  as  '  disseminated 
softening. ' 

An  accidental  damage  during  the  opening  of  the 


spinal  canal  must  not  be  confounded  with  the  results 
of  pathological  change.  In  a  spinal  cord  bruised  in 
the  manner  indicated  the  nerve-substance  may  be 
softened  and  diffluent,  and  somewhat  resemble  a 
patch  of  real  pathological  softening.  Examination 
with  the  microscope,  however,  would  show,  among 
the  fragments  of  myelin  from  the  broken  nerve- 
tubules  in  the  former  case,  an  entire  absence  of  the 
large  granulation-corpuscles,  which  are,  on  the  con- 
trary, invariably  present  in  a  patch  of  real  patho- 
logical softening.  If  there  were,  after  such  an 
examination,  still  room  for  doubt,  this  might  be  re- 
solved by  the  fact  that  the  softened  nerve-matter  in 
a  patch  of  real  softening  of  the  cord  has  its  specific 
gravity  lower  by  3-5  degrees  than  that  of  other 
healthy  portions  of  the  organ,  while  in  the  patch 
of  merely  bruised  nerve-substance  it  would  not  be 
appreciably  lower  than  normal.  The  normal  specific 
gravity  of  the  spinal  cord  varies  commonly  from 
1033-1041  in  different  individuals — thehigher  figures 
being  most  frequently  met  with  in  elderly  persons. 
The  modes  of  estimating  the  specific  gravity  have 
been  discussed  by  the  writer  in  Joiirn.  of  Ment. 
Science^  vol.  xi.  1866. 

Where  the  process  of  softening  has  gone  on  to 
its  final  stages— in  a  case,  for  instance,  of  '  complete 
transverse  softening' — the  whole  substance  of  the 
cord  in  the  affected  site  is  reduced  to  a  rather  dirty- 
looking  milky  fluid,  which,  when  the  membranes 
are  cut  across,  flows  out  so  as  to  leave  a  complete 
gap  in  the  cord-substance  for  an  extent,  it  may  be, 
of  one  to  three  inches.  All  intermediate  stages  may 
be  found  between  such  a  condition  and  a  slight 
degree  of  softening,  in  which  the  cord-substance  is 
only  a  little  more  pulpy  than  natural. 

Symptoms,  Course,  and  Terminations. — 
The  symptomatology  of  this  disease  presents  an  ex- 
tremely wide  range,  in  accordance  with  the  varying 
extent  and  sites  of  the  softening  in  the  cord,  as 
existing  in  different  patients. 

In  '  circumscribed '  and  'disseminated'  softening, 
for  instance,  the  symptomatology  would  be  exces- 
sively variable  in  different  patients;  and,  especially 
in  the  latter  class  of  cases,  it  might  be  extremely 
difficult  to  arrive  at  a  diagnosis.  The  symptoms 
could,  in  fact,  only  be  interpreted  by  the  light  of 
the  general  principles  applicable  to  the  regional  and 
pathological  diagnosis. 

Again,  in  cases  of  'diffuse  central  softening'  the 
symptoms — except  for  the  fact  that  they  set  in  gra- 
dually rather  than  abruptly — would  bear  a  close 
resemblance  to  those  of  hemorrhage  into  the  spinal 
cord,  where  the  blood  is  effused  into  the  central 
grey  matter  for  a  certain  extent  [see  8.  Spinal 
Cord,  Haemorrhage  into).  There  is  some  doubt, 
indeed,  whether  these  latter  cases  may  not  occur 
principally  as  epiphenomena  sequential  to  a  primary 
central  softening. 

The  symptomatology  of  'incomplete  transverse 
softenings'  of  the  cord  is  for  the  most  part  exem- 
plified by  the  second  stages  of  various  forms  of  so- 
called  '  compression-myelitis  ' — cases,  that  is,  in 
which  the  anterior  regions  of  the  cord  more  espe- 
cially are,  in  one  set  of  cases,  principally  pressed 
upon  either  by  tumour,  or  by  the  inflammatory 
products  associated  with  vertebral  caries  ('Pott's 
disease') ;  while  in  another  set  the  posterior  columns 
and  posterior  grey  matter  may  undergo  a  similar 
softening,  under  the  influence  of  the  pressure  of  a 
new-growth  impinging  upon  the  cord  from  behind. 
Cases  of  this  type,  however,  may  easily  and  do  often 
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merge  into  '  complete  transverse  softening '  (com- 
monly known  as  'complete  transverse  myelitis'). 
Both  complete  and  incomplete  forms  also  often  occur 
in  the  cord  quite  independently  of  pressure. 

Of  these  states  it  will  be  well,  for  the  sake  of 
brevity,  to  confine  our  attention  principally  to  '  com- 
plete transverse  softening. ' 

In  a  case  of  complete  transverse  softening  in- 
volving the  mid-dorsal  region,  the  temperature  in 
the  axilla  usually  varies  between  98'^  and  100°  F. , 
though  with  an  extension  of  the  pathological  process, 
or  towards  the  close  of  the  disease,  it  may  rise  to 
101°,  102°,  or  even  higher.  Meanwhile  the  lower 
extremities  themselves  are  often  distinctly  cold  to 
the  hand. — the  temperature  being  in  some  cases  more 
or  less  subnormaL  It  is  important  to  note  this,  be- 
cause it  might  have  been  supposed  that  hypersemia 
and  a  slightly  elevated  temperature  would  exist, 
owing  to  the  vaso-motor  nerves  of  the  limljs  being 
paralysed. 

The  motor  paralysis  of  the  lower  extremities  is 
absolute,  and  the  abdominal  muscles  are  also  power- 
less. The  feet,  as  the  patient  lies  in  bed,  are  ex- 
tended and  often  inverted,  so  that  the  great  toes 
cross  one  another.  The  skin  after  a  time  tends  to 
become  dry  and  scurfy.  The  muscles  feel  flabby  to 
the  hand,  but  they  waste  only  to  a  slight  extent, 
and  continue  week  after  week  to  show  only  a  small 
amount,  if  any,  of  diminution  in  the  degree  of  their 
irritability  to  faradic  and  to  galvanic  currents. 

The  sensibility  of  the  limbs  is  completely  abo- 
lished both  for  tactile  and  painful  impressions,  as  well 
as  for  differences  of  temperature  and  for  tickling. 
A  like  abolition  of  sensibility  exists  over  the  trunk 
up  to  the  level  of  the  '  ensiform  area,'  while  above 
this  level  the  sensibility  is  found  to  be  quite  natural. 
Though  the  upper  limit  of  antesthesia  may  be  quite 
sharply  defined,  yet  in  these  cases  of  complete  trans- 
verse softening  there  is  often  no  distinct  '  girdle- 
sensation.' 

The  muscles  of  the  lower  extremities  may  show 
some  slight  irritability  when  they  are  forcibly  tapped, 
and  when  the  soles  of  the  feet  are  strongly  tickled 
there  may  be  very  slight  movements  of  the  toes ; 
but  beyond  this  there  is  often  an  entire  absence  of 
all  reflex  movements — there  is  no  ankle-clonus,  no 
knee-reflex,  and  a  similar  absence  of  the  cremasteric 
and  abdominal  reflexes. '  In  the  initial  stages  of 
the  affection,  however,  and  especially  when  the 
softening  is  not  completely  transverse,  all  these  re- 
flexes may  be  extremely  well-marked  for  a  time, 
though  they  tend  gradually  to  diminish. 

For  the  first  ten  days  or  a  fortnight  there  is  often 
complete  retention  of  urine,  but  after  this  time,  when 
the  himbar  region  of  the  cord  again  becomes  capable 
of  manifesting  to  some  extent  its  centric  functions, 
the  initial  retention  gives  place  to  incontinence  of 
urine.  This  fluid  may  be  discharged  at  intervals  of 
two  to  three  hours  in  small  quantities,  owing  to  the 

^  In  one  case  in  which  paraplegia  had  existed  for  over 
three  months,  in  consequence  of  a  complete  transverse  soften- 
ing in  the  upper  dorsal  region  (with  the  above-mentioned 
clinical  signs),  the  writer  was  much  struck  with  the  extremely 
pallid  appearance  of  the  grey  matter  through  the  whole  length 
of  the  cord  below  the  seat  of  softening.  The  absence  of  the 
reflexes  may  be  in  part  due  to  such  condition  of  the  grey 
matter,  and  this  itself  may  be  caused  by  a  spasm  of  its  vessels 
in  some  way  induced  by  the  lesion  above.  Some  amount  of 
spasm  may  also  exist  in  the  vessels  of  the  limbs,  whose  tem- 
perature is  often  rather  sub-normal.  Sec  a  paper  by  the 
writer  on  '  The  Symptomatology  of  Total  Transverse  Soften- 
ing of  the  Spinal  Cord,'  in  Mcd.-Chir.  Trans,  vol.  Ixxiii. 
1890. 


occurrence  of  reflex  contractions  of  the  bladder  when- 
ever the  organ  attains  a  certain  degree  of  fulness. 
The  passage  of  a  catheter,  however,  in  these  cases 
will  often  show  that  the  bladder  is  never  completely 
emptied — two  to  four  ounces  remaining  after  the 
reflex  contractions.  Unless  special  precautions  are 
taken,  the  urine,  in  such  patients,  speedily  becomes 
ammoniacal,  and  more  or  less  loaded  with  mucus. 

The  bowels  are  usually  constipated,  and  relieved 
only  after  the  administration  of  aperients  or  enemata. 
At  these  times  there  is  generally  incontinence  of 
faeces — the  patient  having  no  power  of  controlling 
the  reflex  actions  concerned  in  defcecation  when 
they  have  once  been  strongly  excited.  The  actual 
passage  of  the  motion  is,  moreover,  unfelt. 

Under  the  irritative  influences  emanating  from  the 
seat  of  softening  during  the  period  of  its  establish- 
ment, a  small  bed-sore  may  begin  to  form,  often 
amenable  to  treatment.  Later  on,  sloughs  are  prone 
to  appear  upon  the  heels,  over  the  malleoli,  and  in 
other  situations  habitually  exposed  to  continuous 
pressure.  But  the  most  frequent  site  for  intractable 
sloughing  bed-sores  is  over  the  sacrum.  Inflamma- 
tion of  the  mucous  membrane  of  the  bladder  is  at 
last  set  up ;  and  the  inflammation  may  extend  up 
one  or  both  ureters,  so  as  to  implicate  the  pelvis  of 
the  kidney,  when  minute  abscesses  may  also  form 
in  the  kidney  itself. 

Under  the  influence  of  these  various  conditions 
the  patient's  appetite  and  strength  gradually  fail ; 
emaciation  proceeds  ;  and  death  after  a  time  may 
come  from  sheer  exhaustion,  aided,  perhaps,  by  some 
intercurrent  inflammatory  affection  of  the  lungs. 
Such  complications  may,  however,  be  occasionally 
warded  oft  for  eighteen  months  or  more.  Other 
modes  of  death  are  pointed  out  in  the  section  on 
Prognosis. 

Diagnosis. — The  recognition  of  this  disease  at 
the  bedside  often  presents  considerable  difficulties. 
We  must  be  guided  partly  [a)  by  the  patient's 
history  and  state;  partly  (/')  by  the  mode  of  onset 
of  the  disease  ;  and  partly  (<  )  by  the  symptoms  of 
the  fully  established  aftection. 

(rt)  The  points  in  regard  to  previous  history  which 
are  of  principal  significance  are  referred  to  under  the 
head  of  y^itiology.  In  regard  to  [h),  the  mode  of 
onset,  this  is  usually  not  abrupt  and  sudden  ;  there 
is  rather  a  slow  increase  of  paralysis  during  a  week, 
ten  days,  or  a  fortnight.  Still,  it  is  a  fact  that 
softening  of  the  cord  (apparently  due  to  thrombosis) 
does  occasionally  cause  a  sudden  incomplete  para- 
lysis, though  such  paralysis  increases  subsequently 
in  the  manner  above  stated.  Such  a  case  must  not 
therefore  be  confounded  with  hemorrhage  into  the 
cord,  merely  by  reason  of  its  absolutely  abrupt  onset. 

The  extent  to  which  the  diagnosis  turns  upon 
(r),  the  nature  of  the  symptoms  of  the  fully  esta- 
blished affection,  cannot  be  very  strictly  defined 
except  in  some  cases.  When  the  softening  is  slight 
and  partial,  it  gives  rise  to  no  distinctive  symptoms  ; 
but  where  there  are  clinical  signs  of  the  existence 
of  a  complete  transverse  lesion,  the  chances  are 
that  the  lesion  itself  is,  if  not  a  primary,  at  all 
events  a  secondary  softening. 

In  regard  to  the  regional  diagnosis  of  softening 
of  the  spinal  cord,  the  following  points  require  to 
be  borne  in  mind  :  — 

The  indications  as  to  the  transverse  area  in- 
volved, and  as  to  the  upper  limits  of  the  change  in 
the  spinal  cord,  are  wholly  derivable  from  the  pre- 
sence or  absence  of  the  various  signs  and  symptoms 
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which  have  been  set  forth  in  the  article,  Spinal 
Cord,  Diseases  of,  pp.  1526  and  1530. 

The  attempt  to  ascertain  the  lower  level  of  the 
lesion,  and  consequently  its  longitudinal  extent  in 
the  cord,  is  always  difficult,  and  often  cannot  be 
achieved  with  any  success.  The  indications  are  all 
obscure,  uncertain,  and  apt  to  fail.  This  is  especi- 
ally the  case  if  we  attempt  to  base  an  opinion  on 
the  fact  of  the  existence  or  absence  of  superficial 
reflexes  {see  §  4,  (a) ).  Thus,  complete  transverse 
softening  may  exist  in  the  upper  dorsal  region,  and 
extensive  secondary  degenerations  may  have  been 
produced,  yet  for  week  after  week  there  may  be  a 
complete  absence  of  all  the  reflexes,  superficial  and 
deep,  dependent  upon  the  cord  below  the  upper 
dorsal  region.  This  the  writer  has  ascertained  by 
repeated  clinical  examinations  of  cases  whose  nature 
has  been  subsequently  verified  post  mortem. 

Prognosis. — The  prognosis  in  a  case  of  para- 
plegia must  always  involve  a  twofold  problem  : 
( I )  as  to  the  duration  of  paralysis,  or  the  probability 
of  recovery  ;  (2)  as  to  the  danger  to  life. 

(1)  The  chance  of  ultimate  recovery  from  para- 
lysis would  vary  inversely  with  the  size  or  extent  of 
the  lesion  existing  after  the  first  ten  days  or  a  fort- 
night— that  is,  by  the  time  softening  has  been 
unmistakably  established,  and  when  the  chance  of 
such  an  event  being  warded  off"  by  the  establish- 
ment of  a  collateral  circulation  no  longer  exists. 
But  where  a  pretty  complete  reinstatement  of  blood - 
supply  does  take  place,  all  symptoms  of  paralysis 
may  gradually  disappear  in  the  course  of  some 
weeks,  or,  it  may  be,  months. 

(2)  Danger  to  life  is  brought  about  in  many 
ways,  and  a  fatal  result  may  be  entailed  (a)  by  a 
gradual  extension  upwards  of  the  process  of  soften- 
ing (especially  where  it  exists  in  the  lower  cervical 
or  upper  dorsal  region),  so  as  to  involve  paralysis 
of  the  diaphragm,  or  an  extreme  interference  with 
the  heart's  action,  [b)  Inflammation  of  the  bladder, 
followed  by  implication  of  other  portions  of  the 
urinary  tract,  may  lead  on  to  death  after  the  para- 
lysis has  lasted  for  some  months,  or  perhaps  for 
a  year  or  two.  {c)  About  the  same  period  (some- 
times early  and  sometimes  late)  extensive  bed-sores 
may  form,  and  the  patient  may,  after  a  time,  die 
exhausted,  or  from  blood-poisoning,  {d)  Again,  the 
supervention  of  an  intercurrent  pneumonia  may 
lead  on  to  a  fatal  result  ;  or  (<?)  the  end  may  come 
from  the  extension  inwards  of  the  process  of  slough- 
ing, so  as  to  lead  to  the  establishment  of  a  rapidly 
fatal  spinal  meningitis.  Still  in  some  cases,  as 
above  indicated,  the  patient  may  remain  paralysed 
for  even  two  years  or  more  before  a  fatal  termina- 
tion is  brought  about. 

Treatment. —  Our  power  to  deal  with  the 
softened  condition  itself  of  the  spinal  cord  is  ex- 
tremely small,  whether  it  may  have  been  caused  by 
thrombosis  or  by  compression.  During  the  early 
stages  probably  the  less  that  is  done  in  the  way  of 
active  interference  the  better.  The  principal  indi- 
cations are  that  the  patient  should  have  absolute 
rest  in  bed,  and  for  the  first  few  days  at  least  a 
rather  sparing  diet  ;  spoon-diet  being  desirable 
where  distinct  elevation  of  temperature  exists.  The 
secretions  should  be  regulated,  and  the  urine,  if 
necessary,  drawn  off  by  a  thoroughly  clean  catheter 
smeared  with  carbolised  oil,  and  kept  in  the  intervals 
in  a  perchloride-of-mercury  solution.  Sedatives, 
such  as  bromide  of  potassium,  either  alone  or  in 
combination  with  chloral  hydrate,  may  be  needed 
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at  night,  for  a  time,  ,so  as  to  ensure  an  adequate 
amount  of  sleep. 

Should  the  patient's  general  health  be  weak  or 
deranged,  as  is  so  often  the  case,  every  effort  must 
be  made  to  improve  it  by  means  of  an  easily  as- 
similable but  generous  diet,  gradually  increased, 
and  by  the  exhibition  of  suitable  tonics,  with  or 
without  small  doses  of  cod-liver  oil.  It  is  far  better 
to  trust  to  such  general  means  than  to  the  supposed 
influence  of  phosphorus,  or  any  other  drug.  To 
expect  any  of  them  to  have  a  direct  influence  in 
restoring  softened  nerve-tissue  is  vain  ;  and  any 
good  that  may  be  achieved  by  drugs  alone  is  pro- 
bably brought  about  either  by  their  power  of 
regulating  some  of  the  principal  functions  of  the 
body,  or  by  improving  its  nutritive  processes 
generally. 

Still  scarcely  any  morbid  condition  exists  in 
which  more  constant  care  and  vigilance  are  needed 
than  in  the  paraplegic  state,  in  order  to  correct  or 
ward  off  its  numerous  incidental  troubles  or  compli- 
cations. 

One  of  the  first  points  claiming  attention  in  the 
early  stages  of  a  case  of  paraplegia  is  to  take  such 
measures  as  will  stave  oft'  the  occurrence  of  bed- 
sores as  long  as  possible.  These  precautions  are 
especially  needful  where  the  paraplegia  is  com- 
plete, and  where  loss  of  sensibility  exists.  The 
patient  should  at  an  early  stage  of  the  disease  be 
placed  upon  a  water-bed  ;  and  those  forms  are  most 
suitable  in  which  there  is  a  canal  through  the  centre 
for  the  passage  downwards  of  the  evacuations.  The 
patient  must  be  kept  scrupulously  clean  and  dry  ; 
and  no  folds  of  the  bedclothes  must  be  permitted  to 
press  against  the  skin.  If  possible,  the  patient 
should  not  be  allowed  to  lie  continually  upon  his 
back,  but  occasionally  in  a  prone  or  lateral  position. 
The  skin  over  the  sacrum  especially  must  be  care- 
fully watched,  and  on  the  least  sign  of  a  patch  of 
undue  redness  there,  it  should  be  rubbed  once  or 
twice  a  day  with  a  mixture  of  equal  parts  of  olive 
oil  and  spirits  of  wine.  If  it  becomes  actually 
abraded,  it  should  be  dressed  with  zinc  ointment, 
smeared  over  a  piece  of  soft  lint. 

For  the  first  fortnight  or  more  there  may  be  com- 
plete retention  of  urine,  which  then  requires  to  be 
drawn  off  night  and  morning  by  catbeter.  During 
this  period  the  greatest  care  should  be  taken  in  re- 
gard to  the  cleanliness  of  the  catheter  employed. 
Carelessness  in  this  respect  will  tend  to  bring  on 
cystitis  at  an  early  date,  with  alkalinity  of  urine, 
and  may  thus  quite  prematurely  aggravate  the 
bladder-troubles.  As  soon  as  the  bladder  begins 
to  empty  itself  again,  in  a  reflex  manner,  at  in- 
tervals throughout  the  day,  the  use  of  the  catheter 
may  be  discontinued  as  long  as  the  water  which 
comes  away  continues  to  be  clear  and  acid.  During 
this  period  of  incontinence  it  will  be  necessary  to 
draw  off  the  urine  from  time  to  time  for  the  pur- 
poses of  examination.  As  before  stated,  the  bladder 
never  completely  empties  itself.  After  this  state  of 
things  has  continued  for  some  months,  the  urine  is 
apt  to  become  alkaline,  ammoniacal,  and  more  or 
less  mixed  with  mucus.  At  this  stage  the  bladder 
should  again  be  emptied  once  or  twice  daily,  and 
washed  out  each  time  with  6  to  8  oz.  of  quinine- 
solution  (2  grains  to  the  ounce,  with  enough  of 
diluted  sulphuric  acid  to  dissolve  it)  ;  or  with  a 
2-per-cent.  boric-acid  solution.  This  will  prove 
the  best  means  of  warding  off"  or  of  mitigating 
inflammation  of  the  bladder  ;  and  thus  perhaps 
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of  preventing  its  extension  to   tlie    ureters  and 
kidneys. 

In  regard  to  tlie  Ijowels,  purgatives  will  prolsably 
be  required  from  the  first,  as  without  their  use  there 
will  be  no  evacuation.  Sometimes  a  simple  enema 
will  suffice.  Scybala  tend  to  accumulate  in  the 
large  intestine,  unless  its  contractility  is  aroused 
occasionally  hy  a  large  injection,  consisting  of  three 
pints  of  warm  thin  gruel,  together  with  half  an 
ounce  of  spirit  of  turpentine  and  an  ounce  of  castor 
oil. 

Where  the  disease  has  reached  the  chronic  stage, 
and  when  death  is  not  inevitable,  the  muscles 
should  be  faradised  or  galvanised  three  times  a 
week,  while  massage  maybe  employed  on  alternate 
days,  with  a  view  to  maintaining  their  nutrition  as 
far  as  possible. 

When  in  the  final  stages  of  paraplegia  large  and 
sloughing  bed-sores  have  formed,  they  will  require 
the  most  constant  care  and  attention.  Poultices 
may  be  at  first  needed  till  the  sloughs  have  sepa- 
rated, and  afterwards  the  wounds  must  be  variously 
dressed  according  to  their  condition.  An  ointment 
composed  of  ten  grains  of  carbolic  acid  to  one 
ounce  of  vaseline  may  be  employed  ;  or  more 
stimulating  applications  may  be  needed.  Some- 
times iodoform  or  the  iodide-of-starch  paste  forms 
a  suitable  dressing. 

H.  Charlton  Bastian. 

10.  Infantile    Paralysis. — See  Paralysis, 
Infantile. 

11.  Acute  Spinal  Paralysis  of  Adults. — 

Synon.  :  Poliomyelitis  Anterior  Acuta  ;  Acute 
Inflammation  of  the  Grey  Anterior  Horns  ;  Acute 
Atrophic  Spinal  Paralysis  ;  Fr.  Paralysie  Spinale 
Atrophique  Aigiie ;  Ger.  Polio?nyelitis  Anterior 
Acuta  ;  Acute  Spinallcihmitng  liei  Erwacksencn. 

This  is  essentially  the  same  disease  as  that  known 
as  infantile  paralysis  (see  Paralysis,  Infantile), 
though  presenting  certain  dift'erences  from  the  fact 
of  its  occurring  in  adults.  The  disease  is  more 
difficult  to  recognise  in  adults,  because  in  them 
other  affections  occur  with  which  it  is  quite  possible 
that  it  may  be  confounded. 

Etiology. — The  aetiology  of  this  affection  in 
adults  is  just  as  obscure  as  it  is  in  children.  Some- 
times it  manifests  itself  without  any  assignable 
cause  ;  while  at  other  times  there  is  the  possibility 
that  exposure  to  wet  and  cold,  some  shock  or  blow, 
or  some  antecedent  acute  febrile  illness  may  have 
had  to  do  with  its  origin.  The  causative  conditions 
are,  in  fact,  in  part  similar  to  those  of  multiple 
neuritis  (see  Neuritis,  Multiple),  and  the  two 
affections  in  different  proportions  sometimes  co- 
exist. There  exists,  perhaps,  in  some  persons  a 
special  vulnerability  or  instability  of  the  motor 
ganglion-cells  of  the  grey  matter  of  the  spinal  cord. 
To  this  view  Bernheim  inclines,  in  consequence  of 
his  having  collected  nineteen  cases  in  which  persons 
who  have  suffered  from  infantile  pai'alysis  have  in 
adult  age  become  affected  either  with  acute,  sulj- 
acute,  or  chronic  poliomyelitis — sometimes  involv- 
ing the  same  and  sometimes  different  regions  of  the 
spinal  cord. 

Symptoms.  —  It  will  principally  be  necessary  in 
this  case  to  point  out  the  manner  in  which  the 
group  of  signs  and  symptoms  characteristic  of  the 
disease  in  infancy  becomes  modified  when  it  occurs 
in  the  adult. 

The  first  set  of  differences  is  due  to  the  minor 
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irritability  of  the  nervous  system  in  the  adult,  as 
compared  with  that  of  the  young  child.  The 
initial  febrile  symptoms  may  be  so  slight  as  to  escape 
notice  ;  convulsions  have  never  been  met  with  ;  and 
preliminary  head-symptoms  are  generally  absent  or 
very  slight.  Still  some  headache,  or  mental  dul- 
ness,  may  be  present  ;  and  vomiting  occurs  not  in- 
frequently. 

Paralysis  then  sets  in  speedily — it  may  be  within 
a  few  hours — and  is  more  or  less  vi'idespread.  The 
muscles  are  flaccid  ;  reflex  actions  are  abolished  or 
greatly  diminished.  In  the  course  of  a  few  days, 
generally,  improvement  as  regards  motor  power 
sets  in,  and  very  slowly  progresses.  It  may  go  on 
continuously  to  complete  recovery  in  the  course  of 
a  few  months  ;  or,  as  often  happens,  such  recovery 
is  only  partial.  In  the  latter  case  certain  muscles 
or  groups  of  muscles  remain  paralysed,  and  in  them 
a  rapid  atrophy  occurs.  When  tested  electrically, 
these  muscles  exhibit  the  '  reaction  of  degenera- 
tion.' The  affected  parts  are  cold,  and  sometimes 
more  or  less  cyanotic.  There  is  no  impairment  of 
sensibility  ;  and  no  interference  with  the  functions 
of  the  bladder  or  rectum. 

All  the  characters  mentioned  in  the  last  para- 
graph accord  with  those  which  present  themselves 
in  infantile  paralysis,  but  later  on  differences  again 
show  themselves.  One  of  the  characteristic  fea- 
tures in  the  child  is  arrest  of  growth  in  the  parts 
affected,  so  that  the  limbs  or  parts  of  limbs  para- 
lysed remain  more  or  less  abortive.  This,  of 
course,  cannot  occur  in  the  adult  ;  and  also,  owing 
to  the  fact  that  the  joints  are  stronger,  the  secondary 
deformities  (often  so  serious  in  the  child)  are  not 
met  with  to  the  same  extent  in  adults. 

Diagnosis. — The  mode  of  onset  of  the  disease  ; 
the  fact  that  the  paralysis  is  purely  motor,  associated 
with  no  pain  or  tenderness,  and  accompanied  by  no 
interference  with  sensibility  ;  the  fact  that  after  the 
first  few  days  at  least  the  functions  of  the  bladder 
and  rectum  are  not  interfered  with  ;  and  also  that 
in  later  stages  there  is  atrophy  of  muscles,  and  the 
existence  of  the  electrical  '  reaction  of  degeneration  ' 
—  these  constitute  a  group  of  conditions  which, 
taken  as  a  whole,  is  thoroughly  disiinctive. 

The  disease  with  which  it  is  most  liable  to  be 
confounded  is  that  hereafter  to  be  described  (see 
13.  Spinal  Paralysis,  Chronic  Atrophic).  The 
points  of  distinction  will,  therefore,  be  given  under 
it.  '  Progressive  muscular  atrophy,'  if  we  bear  in 
mind  its  very  chronic  onset,  is  much  less  liable  to 
be  confounded  with  the  present  disease,  as  also  if 
we  recollect  that  in  it  atrophy  makes  its  appear- 
ance before  paralysis  rather  than  after,  and  that 
the  electrical  reactions  are,  except  in  the  later 
stages  of  the  disease,  notably  different. 

The  fact  of  the  absence  of  spasms,  the  diminu- 
tion of  reflexes,  the  non-interference  with  sensi- 
bility and  with  the  sphincters,  together  with  the 
abrupt  origin  of  the  disease,  suffice  to  separate  the 
acute  spinal  paralysis  of  adults  from  all  other  affec- 
tions of  the  spinal  cord,  though  not  from  all  cases 
of  multiple  neuritis.  As  to  this  latter  difficulty,  the 
reader  may  refer  to  the  section  on  Diagnosis  in  the 
article  on  Neuritis,  Multiple. 

Prognosis. — This  is  not  a  disease  dangerous  to 
life.  Complete  recovery  not  infrequently  takes 
place,  and  that  too,  as  the  writer  has  seen,  where 
the  paralysis  may  have  been  widespread,  affecting 
all  the  limbs  for  a  time,  and  leading  to  marked 
atrophy  in  the  muscles  of  the  lower  extremities.  In 
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other  cases  there  is  left  in  particular  parts  a  chronic 
remainder  of  paralysis  with  atrophy,  just  as  we  find 
to  be  the  case  in  children.  In  so  far  as  any  part 
of  the  patient's  symptoms  are  due  to  some  co- 
existing peripheral  neuritis,  we  are  generally  en- 
titled to  make  a  more  hopeful  forecast. 

Treatment. — This  disease  must  be  dealt  with 
on  precisely  the  same  principles  as  those  which  are 
applicable  to  the  corresponding  affection  in  young 
children.  Repetition  is,  therefore,  here  unneces- 
sary.   See  Paralysis,  Infantile. 

H.  Charlton  Bastian. 

12.  Acute  Ascending  Paralysis. — Synon.  : 

Paralysis  Ascendens  Acuta  ;  Landry's  Paralysis  ; 
Fr.  Paralysie  Ascendante  Aigu'e  ;  Ger.  Paralysis 
Ascendens  Acuta. 

Definition.— A  mysterious  affection  of  the 
spinal  cord,  first  definitely  described  by  Landry  in 
1859;  characterised  on  its  clinical  side  by  the 
existence  of  a  progressive  paralysis,  advancing 
rapidly  from  below  upwards,  so  as  finally  to  impli- 
cate parts  dependent  for  their  innervation  upon  the 
medulla  oblongata ;  characterised  also  on  its  ana- 
tomical side  by  the  absence  of  any  appreciable 
pathological  change. 

On  account  of  the  latter  peculiarity,  the  disease 
ought  not  to  be  described  in  the  present  place,  but 
rather  to  constitute  the  first  of  Class  II  (see  p.  1531). 
But  this  disease,  together  with  '  acute  spinal  para- 
lysis '  and  'subacute  spinal  paralysis,'  have  such  an 
amount  of  similarity  from  a  clinical  point  of  view, 
that  it  seems  very  desirable  for  their  descriptions  to 
follow  one  another,  so  that  mutual  alliances  as 
well  as  differences  may  be  the  more  distinctly  ap- 
preciated. 

Etiology  and  Pathology. — The  causes  and 
pathogenesis  of  this  affection  are  even  more  obscure 
than  those  of  the  disease  last  referred  to.  Expo- 
sure to  cold,  and  emotional  disturbances  (with  or 
without  suppression  of  menstruation  in  the  female), 
have  been  observed  occasionally  as  precursors. 
Occasionally,  too,  this  disease  has  supervened 
during  convalescence  from  some  previous  acute 
febrile  malady,  such  as  small-pox  or  typhoid  fever. 
Syphilis  is  thought  by  a  few  (but  on  no  suflicient 
evidence)  to  have  something  to  do  with  the  patho- 
genesis of  this  affection. 

Westphal,  again,  who  pointed  out  that  the  spleen 
became  enlarged  in  this  affection,  inclined  to  believe 
in  the  existence  of  some  toxic  influence — a  view  in 
support  of  which  there  is  distinctly  more  in  the  way 
of  evidence. 

The  disease  seems  principally  to  occur  in  persons 
between  the  ages  of  twenty  and  forty,  and  to  be 
decidedly  more  frequent  in  males  than  in  females. 
Although  the  brain  and  spinal  cord  of  those  who 
have  died  from  this  affection  have  now  been  fre- 
quently examined  by  skilled  observers,  the'  results 
have  hitherto  been  almost  entirely  negative,  so  far 
as  morbid  anatomy  is  concerned.  No  definite 
changes  have,  moreover,  been  met  with  in  the  peri- 
pheral nerves  with  any  constancy,  though  the  pre- 
disposing influences  and  the  symptoms  are  such  as 
to  have  created  a  strong  suspicion  that  the  affection 
might  be  due  to  a  multiple  neuritis.  Further  evi- 
dence is,  however,  needed  before  definite  conclu- 
sions can  be  arrived  at  as  to  the  exact  nature  of  this 
very  puzzling  malady. 

Symptoms,  Course,  and  Terminations  

About  the  prodromata  there  is  nothing  distinctive — 


they  may  be  absent.  When  present  there  may,  for 
a  few  days,  or  even  for  a  few  weeks,  be  a  slight 
febrile  condition  from  time  to  time,  with  a  sense 
of  weariness,  and  more  or  less  numbness  in  the 
limbs,  especially  in  the  tips  of  the  fingers  and  in 
the  feet. 

The  disease  then  more  definitely  declares  itself, 
and  follows  a  very  variable  course  as  regards 
rapidity  of  evolution  ;  sometimes  causing  a  gene- 
ralised paralysis  which  may  prove  fatal  on  the 
second  or  third  day,  and  at  other  times  lasting  as 
many  weeks  before  death  occurs  or  recovery  sets  in. 
The  disease  commences  by  a  marked  weakness  of 
the  lower  extremities  ;  soon  to  be  followed  by  actual 
paralysis,  which,  as  in  the  '  subacute  and  chronic 
spinal  paralysis,'  shows  itself  first  in  the  distal  por- 
tions of  the  limbs,  and  gradually  approaches  the 
trunk,  so  that  in  the  course  of  two  or  three  days, 
or  even  much  less  time,  the  paralysis  of  the  lower 
extremities  becomes  complete. 

The  trunk-muscles  are  next,  and  soon,  implicated 
in  a  similar  manner.  The  patient  can  no  longer 
sit  up  or  turn  in  bed.  Respiration  becomes  more 
and  more  affected,  and  defaecation  is  interfered 
with,  through  weakening  of  the  abdominal  muscles. 

Next,  though  sometimes  after  a  distinct  interval, 
the  upper  extremities  become  implicated  ;  though 
here  again  the  paralysis  first  involves  the  distal 
portions  of  the  extremities,  and  thence  gradually 
spreads  (after  a  period  in  which  mere  paresis  exists), 
till  the  whole  limbs  become  completely  powerless. 

The  paralysed  limbs,  both  upper  and  lower,  are 
lax,  and  show  no  trace  of  contraction.  Though 
the  muscles  are  flaccid,  they  do  not  undergo  a  marked 
amount  of  atrophy,  as  is  the  case  in  '  acute  spinal 
paralysis. ' 

In  accordance  with  this  latter  peculiarity,  there 
is  the  further  striking  characteristic  that  the  electrical 
reactions  of  nerves  and  mtiscles  continue  perfectly 
normal.  This  seems  now  to  be  a  well-attested 
fact,  and  it  has  been  verified  by  good  observers 
even  after  complete  paralysis  (without  atrophy)  has 
existed,  in  the  more  chronic  cases,  for  several 
weeks. 

Sensibility  is  scarcely,  if  at  all,  affected  ;  nor,  as 
a  rule,  are  pains  complained  of  in  the  paralysed 
parts. 

The  reflexes,  both  superficial  and  deep,  are 
generally  abolished,  though  in  the  more  chronic 
cases  they  may  reappear  after  a  time. 

The  nutrition  of  the  skin  is  not  impaired,  so  that 
there  is  no  tendency  to  the  formation  of  bed-sores. 
Coldness  and  cyanosis  of  the  limbs  do  not  seem  to 
be  characteristics  of  this  affection. 

The  sphincters  are  usually  not  at  all  affected. 
Constipation  is  often  marked,  and  defascation  may 
be  rendered  difficult  owing  to  paralysis  of  the 
abdominal  muscles. 

As  a  rule,  there  is  no  febrile  elevation  of  tempera- 
ture, though  to  a  slight  extent  this  has  been  present 
in  some  cases. 

At  the  stage  above  indicated,  in  nearly  one-third 
of  the  recorded  cases,  or  it  may  be  even  before  the 
arms  have  become  much  implicated,  the  disease 
becomes  arrested,  and  after  a  brief  interval  recovery 
of  power  begins  to  manifest  itself — usually  in  a 
reverse  order,  so  that  power  is  regained  first  over 
the  arms,  then  over  the  trunk,  and  subsequently 
(and  perhaps  only  in  the  course  of  several  weeks) 
over  the  lower  extremities. 

But  in  the  remaining  two-thirds  of  the  cases. 
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after  the  arms  have  become  paralysed,  the  disease 
still  progresses  so  as  to  affect  the  cervical  muscles, 
the  diaphragm,  and  finally  the  muscles  innervated 
by  the  motor  nerves  of  the  medulla.  Thus,  in  its 
later  phases  the  disease  is  characterised  by  a  greatly 
increasing  difficulty  in  respiration  ;  great  weakness 
of  voice  ;  extreme  rapidity  of  pulse  ;  and  possibly 
by  inequality  of  the  pupils.  Finally,  increasing 
paralysis  of  the  muscles  concerned  with  articulation 
and  deglutition  sets  in  ;  and,  owing  to  the  aug- 
menting difficulties  of  respiration,  death  may  arrive 
at  any  moment  by  asphyxia.  This  climax  of  the 
disease  may  be  reached  in  the  course  even  of  three 
or  four  days  ;  on  the  other  hand,  it  may  not  be 
reached  until  as  many  weeks  have  elapsed.  When- 
ever the  disease  has  advanced  so  far  as  seriously  to 
implicate  the  medulla,  recoveries  are  comparatively 
rare. 

In  quite  exceptional  cases  the  disease  may  pursue 
a  reverse  order  throughout  ;  implicating  the  nerves 
of  the  medulla  first,  then  those  of  the  cervical 
region  of  the  cord,  and  so  on.  The  celebrated 
Cuvier  is  said  to  have  died  from  the  disease  pro- 
gressing in  this  very  unusual  manner. 

Diagnosis. — So  far  as  the  established  disease  is 
concerned,  we  have  in  this  affection,  in  '  acute 
spinal  paralysis  of  adults,'  and  in  subacute  forms  of 
'chronic  spinal  paralysis,'  maladies  that  present 
certain  well-marked  points  of  similarity.  In  each 
we  have  to  do,  in  typical  cases,  with  simple  motor 
paralysis,  with  no  fever,  no  tenderness  or  pains  in 
the  spine,  no  pains  in  the  limbs,  or  contractions,  and 
with  no  incontinence  of  urine  or  freces,  or  tendency 
to  the  occurrence  of  bed-sores. 

'  Acute  ascending  paralysis '  differs  from  both 
these  affections,  however,  in  the  important  fact  that 
rapid  atrophy  does  not  set  in  in  the  paralysed 
muscles,  and  that  the  electrical  reactions  in  no  way 
differ  from  those  met  with  in  healthy  nerves  and 
muscles.  In  the  very  acute  cases,  of  a  few  days' 
duration  only,  these  distinctions  would  be  worthless, 
as  sufficient  time  would  not  have  elapsed  to  make 
it  possible  to  attach  any  value  to  such  differential 
indications.  In  such  rapid  cases,  therefore,  the 
distinctly  progressive  character  of  the  disease  is  that 
which  will  serve  to  distinguish  it  from  the  more 
severe  cases  of  '  acute  spinal  paralysis,'  in  which 
the  paralysis  sets  in  simultaneously  throughout  the 
whole  of  the  parts  affected  (the  area  of  the  para- 
lysis subsequently  tending  to  diminish),  and  often 
with  a  pretty  distinct  initial,  though  brief,  febrile 
disturbance.  Then,  again,  there  is  the  fact  (lor 
consideration  further  on)  that  this  latter  disease  has 
little  or  no  tendenc)-  to  involve  the  medulla,  and  is 
only  very  rarely  fatal. 

It  is  in  the  diagnosis  of  the  more  slowly  evolved 
forms  of  'acute  ascending  paralysis,'  from  the 
similarly  progressive  cases  of  '  chronic  spinal  para- 
lysis,' that  the  development  of  rapid  atrophy  of  the 
muscles,  together  with  the  '  reaction  of  degenera- 
tion,' comes  to  be  distinctive  of  the  latter  affection. 
Again,  in  'acute  ascending  paralysis'  there  is  a 
longer  persistence  of  reflex  actions ;  and  a  far 
greater  tendency  to  the  manifestation  of  symptoms 
showing  that  the  medulla  oblongata  is  involved. 

Prognosis. — Nothing  can  be  added  concerning 
prognosis  beyond  what  has  been  above  indicated  in 
speaking  of  the  course  and  terminations  of  the 
disease.  It  seems  the  rule  that,  the  more  rapid  the 
progress  f)f  the  disease,  and  the  earlier  the  medulla 
is  affected,  the  more  is  a  fatal  termination  to  be 
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feared.  Still,  even  in  the  most  acute  cases,  im- 
provement may  take  place. 

Treatment. — The  absence  of  any  known  patho- 
logical substratum  for  this  disease  makes  it  ex- 
tremely difficult  to  lay  down  any  directions  for 
treatment.  It  would  appear  that  we  have  to  do 
with  a  simple  alteration  of  the  molecular  condition 
of  some  parts  of  the  spinal  motor  nerve-centres, 
unaccompanied  by  any  known  inflammation  or 
irregularity  of  vascular  supply. 

Under  these  circumstances,  the  patient  should 
be  put  upon  a  nutritious  but  easily  assimilable  diet, 
with  a  fair  amount  of  stimulants  ;  and,  further,  we 
may  endeavour  to  induce  a  change  in  the  nutritive 
and  functional  activity  of  the  spinal  cord,  by  having 
recourse  to  frictions  of  the  skin  or  gentle  shampoo- 
ing of  the  limbs,  together  with  brief  daily  applica- 
tions of  weak  faradic  currents  to  many  of  the  afl'ected 
muscles. 

From  drugs,  perhaps  the  best  chance  of  beneficial 
results  may  be  looked  for  from  combinations  of  iron 
and  arsenic,  or  from  the  cautious  use  of  small  doses 
of  strychnine.  Iodide  of  potassium  would  probably 
be  useless.  H.  Charlton  Bastian. 

13.  Spinal  Paralysis,  Chronic  Atrophic. 
Synon.  :  Subacute  and  Chronic  Inflammation  of 
the  Grey  Anterior  Horns  ;  Poliomyelitis  Anterior 
Siihaciita  et  Clu-onica  ;  Yx.  Paralysie  Generate 
Spinale  Anterieure  Sitbaigii  'e  %  Ger.  Subacute  Spiual- 
Idhiiiitng  Erwachsener  \  Subacute  Spinal-paralysie. 

Nature,  Etiology,  and  Pathology. — This 
disease  was  described  by  Duchenne  in  1853,  and 
then  again  more  completely  in  1872,  as  a  more  or 
less  rapidly  advancing  motor  paralysis,  associated 
with  atrophy  of  the  muscles  affected,  and  loss  of 
their  faradic  excitability. 

He  believed  the  disease  to  be  dependent  upon  a 
chronic  degeneration  occurring  in  the  grey  anterior 
horns,  and  this  view  is  supported  by  the  examina- 
tions which  have  as  yet  been  made  of  persons  who 
have  been  the  subjects  of  this  affection.  The  patho- 
logical changes  in  the  anterior  horns  have  been 
associated  with  atrophy  of  the  anterior  nerve-roots. 

The  causes  of  the  malady  are  at  present  almost 
wholly  unknown  ;  but  it  occurs  principally  in 
individuals  between  the  ages  of  thirty  and  fifty 
years.  As  with  other  chronic  spinal  affections,  so 
here,  there  has  often  been  one  or  other  of  the 
following  events  occurring  some  little  time  before 
the  onset  of  the  disease  :  Exposure  to  cold  and 
damp,  some  shock  or  concussion,  venereal  excesses, 
or  great  fatigue  induced  by  other  causes.  But  what 
share  the  pre-existence  of  one  or  other  of  these 
conditions  may  have  had  in  initiating  the  disease 
cannot  at  present  be  defined. 

Symptoms. — In  the  subacute  cases,  paralysis 
may  become  developed  (usually  in  the  lower  ex- 
tremities first)  in  the  course  of  a  few  days  or  weeks  ; 
at  the  same  time  there  may  be  some  very  slight 
initial  febrile  disturbance,  and  possibly  some  shooting 
pains  in  the  back  and  limbs. 

In  the  more  chronic  cases,  the  latter  symptoms 
may  be  absent,  and  the  onset  of  paralysis  is  very 
much  slower.  There  may  be  at  first  mere  paresis, 
felt  most  in  the  ankles  and  knees  ;  but  gradually 
(often  after  many  months)  this  deepens  into  distinct 
paralysis  of  certain  groups  of  muscles,  or  of  the  en- 
tire limbs.  The  muscles  are  flabby  and  progres- 
sively waste  ;  at  the  same  time  they  cease  to  re- 
spond well  or  even  at  all  to  the  faradic  current,  and 
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become  more  sensitive  to  the  voltaic.  There  may  also 
be  notable  fibrillar  twitchings  in  the  muscles  under- 
going this  atrophic  process. 

Sensibility  is  unaffected.  Skin-  and  tendon-re- 
flexes are  abolished.  The  temperature  of  the  affected 
limbs  is  lowered  ;  and  the  feet  especially  are  apt  to 
be  more  or  less  cold  and  cyanotic. 

Soon  the  arms  become  affected  in  a  similar  man- 
ner, and  here  the  paralysis  may  first  affect  either  the 
extensors  or  the  flexors.  It  may  remain  more  or 
less  limited  to  certain  groups  of  muscles,  or  may 
gradually  extend  so  as  to  implicate  the  whole  limb. 
The  distal  parts  are  usually,  however,  more  com- 
pletely involved  than  the  proximal.  In  the  arms 
the  same  kind  of  phenomena  occur  as  in  the  lower 
extremities,  and  there  is  a  similar  absence  of  rigidi- 
ties or  contractures. 

There  is  no  tendency  to  the  formation  of  bed- 
sores, and  the  nutrition  of  the  skin  seems  to  be 
unimpaired. 

The  rectum,  the  bladder,  and  the  sexual  organs 
are  usually  quite  unaftected. 

After  a  time,  the  excessive  reaction  of  the  wasted 
muscles  to  the  galvanic  current  decidedly  diminishes ; 
though  in  the  earlier  stages  of  this  affection  the 
electrical  '  reaction  of  degeneration '  often  exists 
with  all  its  characteristic  details. 

Diagnosis. — This  malady  bears  a  closer  resem- 
blance to  the  '  acute  spinal  paralysis  '  of  adults  than 
to  any  other  affection.  The  two  diseases  are  natu- 
rally distinct  in  their  modes  of  initiation,  but  as 
established  diseases  (that  is,  in  their  later  phases) 
they  would  be  very  difficult  to  discriminate  from 
one  another  in  the  absence  of  definite  information 
as  to  modes  of  onset  —and  such  information,  of  a 
reliable  kind,  is  often  not  to  be  obtained.  It  is  the 
abrupt  commencement  of  the  paralysis  over  a  wide 
area  of  the  body  that  is  met  with  in,  and  which  is 
so  distinctive  of,  '  acute  spinal  paralysis '  ;  while  in 
the  subacute  forms,  and  more  especially  in  '  chronic 
atrophic  spinal  paralysis,'  we  have  to  do  with  a  dis- 
tinctly progressive  spread  of  the  disease  from  part 
to  part. 

In  regard  to  the  discrimination  of  the  subacute 
and  chronic  forms  of  spinal  paralysis  from  some 
other  varieties  of  spinal-cord  disease,  the  reader  may 
refer  to  what  has  been  said  concerning  the  grounds 
on  which  the  diagnosis  of  '  acute  spinal  paralysis '  is 
to  be  made.  See  Acute  Spinal  Paralysis  of  Adults 
(P-  1547)- 

In  '  amyotrophic  lateral  sclerosis  '  the  upper  ex- 
tremities may  be  paralysed,  wasted,  and  flaccid,  as 
they  are  in  '  chronic  spinal  paralysis  '  ;  but  then  in 
the  former  disease  there  may  be  the  different  com- 
bination of  paralysis  without  much  wasting,  but 
with  more  or  less  rigidity,  in  the  lower  ex- 
tremities. 

For  the  distinguishing  characters  of  '  acute  as- 
cending paralysis,'  see  the  account  of  that  affection, 
in  the  preceding  article  (p.  1548). 

Prognosis,  Course,  and  Terminations. — In 
the  subacute  cases,  after  a  month  or  two,  improve- 
ment may  gradually  begin  to  manifest  itself  ;  and 
in  exceptional  instances  this  may  go  on  slowly,  but 
steadily,  to  complete  recover}'.  In  other  of  these 
cases,  however,  certain  muscles  or  groups  of  muscles 
do  not  undergo  the  same  improvement  as  the  others  ; 
they  may  continue  paralysed,  and  become  more  and 
more  atrophied. 

In  the  more  chronic  cases,  recovery  is  scarcely 
to  be  looked  for  ;  though,  after  the  symptoms  have 
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developed  to  a  certain  extent,  it  occasionally  hap- 
pens that  no  further  advance  is  made.  Such  patients 
may  remain  in  much  the  same  condition  for  years. 

In  another  class  of  cases  the  malady  proves  more 
continuously  progressive,  so  that,  after  implicating 
the  upper  and  lower  extremities  severely,  the  morbid 
process  may  extend  to  the  upper  cervical  region  of 
the  cord,  so  as  greatly  to  interfere  with  respiration  ; 
or  it  may  even  extend  to  the  medulla,  so  as  to  in- 
volve the  tongue  and  pharyngeal  muscles,  and  more 
or  less  interfere  with  the  functions  of  articulation 
and  deglutition.  In  such  cases  death  is  liable  to 
occur  through  asphyxia  or  slowly  progressing  ex- 
haustion. 

In  the  majority  of  cases  of  this  disease,  more  or  less 
complete  recovery  occurs,  though  it  may  be  only 
after  two  to  four  years. 

Treatment. — Possibly  counter-irritation  to  the 
spine  in  the  early  stages  by  means  of  the  strong 
solution  of  iodine,  painted  over  patches  every  four 
or  five  days,  may  do  good,  and  should  certainly  be 
tried,  where  the  patient  comes  under  treatment  at 
this  period.  A  nutritious  and  easily  digestible  diet, 
tonics  (such  as  a  combination  of  iron,  strychnine, 
and  small  doses  of  arsenic),  and  rest  are  essential  in 
the  early  stages,  together  with  a  thorough  super- 
vision of  the  general  health.  Later  on,  massage 
and  electrical  treatment  by  the  voltaic  current  must 
be  had  recourse  to,  and  must  be  perseveringly  con- 
tinued for  long  periods,  until  the  muscles  again 
begin  to  respond  to  the  faradic  current.  The  elec- 
trical treatment  with  massage  is  what  is  principally 
to  be  relied  upon  ;  and  except  in  the  subacute  cases 
it  may  be  commenced  almost  from  the  first,  should 
the  patient  happen  to  come  under  observation 
during  the  early  stage  of  the  malady.  Sulphur-  or 
brine-baths,  two  or  three  times  a  week,  seem  also 
at  times  to  do  much  good. 

H.  Charlton  Bastian. 

14.  Progressive  Muscular  Atrophy. 

Progressive  Muscular  Atrophy. 

15.  Locomotor  Ataxy. — See  Tabes  Dor- 

SALIS. 

16.  Spinal  Paralysis,  Spastic.  —  Synon.  : 
Paralysis  Spinalis  Spastica  ;  Primary  Sclerosis  of 
the  Lateral  Columns  ;  Idiopathic  or  Primary  Lateral 
Sclerosis  ;  Primary  Spastic  Paraplegia  ;  Fr.  Tabes 
Dorsal  Spasinodiqite  (Charcot)  ;  Ger.  Spasiische 
Spinalparalysie  ;  Priiiidre  Sklerose  der  Seltensi range 
des  Riicke7iinarks ;  Priindre  Lateralsklerose  des 
Riickenmarks. 

Etiology. — This  disease  is  distinctly  more  com- 
mon in  males  than  in  females.  It  occurs  in  the 
majority  of  cases  in  adults  from  twenty  to  fifty  years 
of  age.  Erb  and  others  have  also  described  spas- 
modic forms  of  paralysis  occurring  in  children,  as  a 
result  of  double  cerebral  disease,  which  have  seve- 
ral clinical  features  in  common  with  this  affection 
('  Little's  disease,'  see  p.  269).  The  writer  met  with 
the  ordinary  form  of  the  affection  once  in  a  child  of 
about  ten  years  of  age,  but  then  the  lateral  sclerosis 
seemed  only  to  form  a  prominent  part  of  what 
was  really  a  '  multiple  sclerosis  '  of  cerebro-spinal 
type. 

In  some  cases  the  disease  appears  independently 
of  any  appreciable  predisposing  or  exciting  causes  ; 
but,  in  other  instances,  falls  or  other  traumatic  in- 
fluences, or  great  fatigue  after  some  very  prolonged 
walk,  seem  to  be  connected  with  its  origin.  On 
rare  occasions  exposure  to  wet  and  cold  has  ap- 
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peared  to  have  had  some  influence  over  the  genesis 
of  this,  as  well  as  over  that  of  so  many  other  forms 
of  spinal  disease. 

Anatomical  Characters. — In  the  first  un- 
doubted case  which  was  investigated  post  mortem, 
the  following  pathological  conditions  were  observed  : 
'  The  cord,  when  examined  in  the  fresh  state, 
showed  to  the  naked  eye  no  abnormality,  except 
softening  in  the  lowest  dorsal  region.  After  harden- 
ino'  in  bichromate  of  ammonium,  sections  of  the 
cord  showed  already  to  the  naked  eye  one  light- 
coloured  patch  in  each  lateral  column'  — and  this 
throughout  the  cervical,  the  dorsal,  and  the  lumbar 
regions  of  the  cord.  This  band  of  morbid  tissue, 
presenting  all  the  typical  characters  of  a  sclerosis, 
occupied  the  greater  portion  of  the  lateral  columns, 
but  without  implicating  the  grey  matter  or  extending 
quite  to  the  surface  of  the  cord.  The  anterior  and 
the  posterior  columns  were  perfectly  healthy.  The 
microscopical  characters  of  primary  sclerosis  in  the 
spinal  cord  are  briefly  described  in  the  article  on 
'  multiple  sclerosis.'  See  Multiple  Sclerosis,  p.  1553. 

The  occurrence  of  the  slight  softening  in  this  case 
was  an  accidental  complication,  otherwise  the  lesions 
actually  found  agreed  very  perfectly  with  Charcot's 
scientific  predictions  as  to  the  probable  pathological 
changes  peculiar  to  this  affection  of  the  spinal  cord. 
Similar  changes  have  subsequently  been  encountered 
in  other  cases. 

Symptoms. — This  disease  often  sets  in  almost 
imperceptibly,  and  the  symptoms  continue  to  de- 
velop in  a  very  slow  and  gradual  manner. 

Patients  begin  to  complain  first  of  mere  weakness 
of  the  lower  extremities,  and  this  continues  to  in- 
crease till  a  well-marked  condition  of  paresis 
exists.  There  is  great  difficulty  in  getting  upstairs, 
and  the  feet  begin  to  drag  even  when  the  patient 
walks  on  level  ground.  This  paresis  may  soon  be 
associated  with  more  or  less  of  muscular  twitchings, 
often  more  marked  in  the  morning,  but  sometimes 
more  especially  at  night,  and  of  a  painful  character. 
Later,  an  actual  stiff'ness  of  the  muscles  of  the  legs 
begins  to  manifest  itself,  which  becomes  apparent 
principally  when  passive  movements  are  attempted, 
01  even  when  the  patient  seeks  himself  to  move  the 
limbs.  At  last  some  amount  of  rigidity  of  muscles 
may  be  more  or  less  continuously  present,  so  as 
greatly  to  interfere  with  locomotion,  or  in  some 
cases  even  to  prevent  it  altogether. 

In  the  early  stages  of  the  disease,  ankle-clonus 
can  be  elicited  with  the  greatest  ease,  and  the  knee- 
jerk  is  found  to  be  distinctly  exaggerated  on  both 
sides.  When  one  of  these  patients  is  in  the  sitting 
posture,  commencing  pressure  on  the  toes  of  one 
foot,  as  in  the  act  of  rising,  will  often  at  once  initiate 
the  characteristic  tremors  of  ankle-clonus.  All 
such  signs,  however,  will  probably  diminish  as  the 
rigidity  becomes  more  marked.  The  plantar  reflex 
is  of  the  extensor  type. 

While  the  patient  is  able  to  walk  he  often  ex- 
hibits a  typical  '  spastic  gait.'  The  legs  are 
generally  kept  close  together,  owing  to  a  spasmodic 
contraction  of  the  abductors  of  the  thighs  ;  the  toes 
are  dragged  along  the  ground  ;  and  then,  when 
the  heel  is  beginning  to  be  brought  down,  in  some 
rare  cases  a  spasmodic  contraction  of  the  calf- 
muscles  may  take  place,  tending  to  raise  the 
patient  upon  his  toes  and  almost  throw  him 
forward.  In  this  way  a  mixed  and  very  irregular 
kind  of  walking  is  necessitated,  partly  to  be  ac- 
counted for  by  mere  powerlessness,  and  partly  by 


the  occurrence  of  strong  muscular  spasms.  In 
some  instances,  either  owing  to  variations  in  the 
amount  of  the  spasms,  or,  it  may  be,  to  the  great  ■ 
weight  of  the  patient,  this  spastic  walk  is  not  well- 
marked.  In  all  cases,  however,  it  is  quite 
different  from  the  ataxic  gait  ;  and  when  standing 
with  feet  close  together,  no  increase  of  unsteadiness 
or  feeling  of  vertigo  is  occasioned  on  the  patient 
closing  his  eyes. 

Sensibility  is  little,  if  at  all,  affected  ;  still,  in 
some  instances,  it  is  apt  to  be  slightly  impaired.  In 
one  case,  not  long  since  under  the  writer's  care, 
ability  to  recognise  differences  of  temperature  was 
for  a  time  greatly  lessened  ;  and  although  tactile 
sensibility  was  scarcely  at  all  interfered  with,  the 
patient  had  frequently  complained  of  a  diminished 
power  of  appreciating  the  exact  positions  of  his 
legs.  Skin-reflexes,  other  than  the  plantar,  are 
often  normal,  but  occasionally  they  may  be  slightly 
increased. 

The  muscles  do  not  very  appreciably  atrophy, 
and  their  electrical  reactions  continue  to  be  almost 
normal  ;  while,  according  to  Erb,  that  of  the 
nerves  is  slightly  but  distinctly  lowered  to  both 
currents.  Sexual  desires  are  not  affected,  but 
sexual  disability  may  be  occasioned  to  a  variable 
extent  —  partly  owing  to  weakness  or  actual 
paralysis,  and  partly  to  mere  spasms  of  muscles. 
Micturition  is  often  scarcely  at  all  interfered  with  ; 
there  is  nothing  like  incontinence  of  urine  or  of 
fccces,  though  there  may  be  an  obstinate  amount  of 
constipation. 

No  vaso-motor  or  trophic  disturbances  in  the 
limbs  are  usually  present. 

As  the  disease  progresses  (it  may  lie  very 
slowly,  and  in  the  course  of  years)  the  muscles  of 
the  trunk  become  affected,  so  that  weakness  and 
spasms,  often  of  a  very  painful  character,  occur  in 
the  abdominal  and  dorsal  muscles.  After  a  time 
the  arms  also  may  become  implicated,  and  in  the 
same  fashion  as  the  legs,  excepting  that  when  per- 
manent contractions  of  the  muscles  come  on,  they 
mostly  fix  the  arm  to  the  side,  while  the  forearm 
is  pronated  and  half-flexed,  and  the  fingers  and 
wrist  are  strongly  flexed. 

In  rare  cases  the  disease  is  limited  to  one  side  of 
the  body,  beginning,  for  instance,  first  in  one  leg,  and 
then  extending  to  the  arm  on  the  same  side,  so  as 
to  present  a  kind  of  hemiplegic  distribution.  Just 
as  rarely,  too,  the  disease  may  first  affect  the  two 
upper  extremities,  and  then  extend  down  the  trunk 
so  as  ultimately  to  involve  the  lower  extremities. 

During  the  development  of  the  disease,  shivering- 
fits,  affecting  the  muscles  of  the  jaws  as  well  as 
almost  all  the  muscles  of  the  body,  may  occur  from 
time  to  time,  lasting  for  half  an  hour  or  more  ;  and 
though  quite  unaccompanied  by  any  changes  of 
temperature,  they  may,  nevertheless,  be  provoked 
by  cold.  Sometimes,  however,  such  attacks  occur 
spontaneously  ;  or  they  may  spread  from  some 
accidentally  initiated  ankle-clonus,  or  other  well- 
marked  spasm. 

Persons  suffering  from  this  malady  often  remain 
in  an  almost  stationary  condition  for  a  series  of 
years,  at  any  particular  stage  of  the  disease  that 
may  happen  to  have  been  attained.  Ultimately, 
however,  there  is  a  tendency  to  complete  para- 
lysis of  the  parts  affected,  with  permanent  con- 
tractures— the  legs  at  this  stage  being  often  im- 
movably fixed  in  a  condition  of  rigid  extension, 
though  they  are  sometimes  flexed  at    hips  and 
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knees.  As  a  rule,  pains  are  not  complained  of  at 
any  stage  of  the  disease,  though  some  patients 
suffer  much  from  painful  cramp-like  contractions, 
occurring  either  in  the  lower  extremities,  or  else  in 
some  of  the  abdominal  muscles. 

Complications. — So  long  as  the  morbid  process 
remains  limited  to  the  lateral  columns,  no  other 
symptoms  present  themselves.  Should  it,  however, 
invade  the  grey  matter  in  particular  regions  of  the 
cord,  then  characteristic  complications  are  apt  to 
arise,  and  it  may  also  be  said  that  the  gravity  of 
the  disease  becomes  very  distinctly  increased.  The 
way  for  a  fatal  termination  may  then  be  paved 
through  the  gradual  increase,  for  instance,  of 
bladder-troubles  ;  or  through  the  occurrence  of 
severe  bed-sores,  and  collateral  events  to  which 
they  may  give  rise. 

Another  possible  extension  of  the  sclerosis  is  to 
the  posterior  columns,  so  that  we  may  get  a  variable 
mixture  of  the  symptoms  pertaining  to  '  spasmodic 
spinal  paralysis,'  and  to  'locomotor  ataxy.'  It 
should  be  borne  in  mind,  however,  that  such  a 
complicated  clinical  grouping  sometimes  develops 
in  the  reverse  order. 

Usually  in  patients  suffering  from  this  disease, 
there  is  no  association  with  cerebral  symptoms,  nor 
is  there  any  tendency  to  the  springing  up  of  cerebral 
complications.  Still,  in  one  case  under  the  writer's 
care  a  subacute  maniacal  condition  became  de- 
veloped ;  while  in  another  case  diabetes  mellitus  to 
a  slight  but  tractable  extent  has  manifested  itself. 
In  both  instances,  however,  there  happens  to  have 
been  a  marked  hereditary  predisposition  to  the 
occurrence  of  insanity  and  of  diabetes  mellitus 
respectively. 

Diagnosis. — The  grouping  of  symptoms  met 
with  in  this  disease  is  so  characteristic,  that  there 
ought  in  most  cases  to  be  no  difficulty  in  recognising 
it.  In  no  other  organic  affection  of  the  spinal  cord 
have  we  the  combination  of  a  gradually  progressive 
paralysis  beginning  in  the  lower  extremities,  asso- 
ciated with  muscular  twitchings  and  rigidities ; 
greatly  exalted  tendon-reflexes  ;  plantar  reflexes  of 
extensor  type  ;  no  impairment  of  sensibility  and  no 
pains  ;  no  wasting  of  muscles  or  other  trophic 
changes  ;  and  no  interference  with  the  functions  of 
the  bladder  and  rectum. 

It  happens,  however,  that  certain  functional 
diseases  of  the  spinal  cord,  occurring  principally  in 
young  women,  may  present  nearly  all  these  cha- 
racters, and  may  for  a  time  be  excessively  difficult  of 
diagnosis  from  early  stages  of  lateral  sclerosis.  In 
other  of  these  functional  cases  there  is  an  altogether 
unusual  amount  of  sensory  impairment  of  one  or 
other  kind  occurring  as  additional  symptoms,  and 
in  these  the  diagnosis  is  more  easy.  See  Functional 
Paralysis  of  Spinal  Type,  p.  1562. 

Another  difficulty  arises  in  the  recognition  of  the 
complex  forms  of  the  disease,  or  of  combinations  of 
this  disease  with  others,  then  coming  under  observa- 
tion for  the  first  time.  This,  for  instance,  is  the 
case  where  we  have  to  do  with  a  combination  of 
posterior  and  lateral  sclerosis,  in  which,  in  order  to 
arrive  at  a  diagnosis  of  the  existing  condition,  the 
observer  must  be  able  to  recognise  the  respective 
effects  or  modifications  that  may  result  from  the 
combination  of  the  two  diseases.  A  further  diffi- 
culty of  the  same  kind  arises  when  the  symptoms  of 
the  disease  are  complicated  by  extension  of  the 
sclerosis  to  the  grey  anterior  horns.  Symptoms  will 
then  present  themselves  more  or  less  resembling 


those  which  are  described  below  under  the  head  of 
Sclerosis,  Amyotrophic  Lateral. 

Again,  when  '  multiple  sclerosis  '  affects  in  the 
main  the  lateral  columns,  the  real  diagnosis  can 
only  be  arrived  at  by  the  recognition  of  symptoms 
which  could  not  be  produced  by  a  mere  aft'ection  of 
the  lateral  columns.  Thus  the  writer  has  recently 
had  under  his  care  a  little  girl,  ten  years  of  age, 
first  brought  to  him  on  account  of  head-symptoms, 
which  suggested  the  possibility  of  intracranial 
tumour,  but  in  whom,  after  a  few  months,  signs 
of  lateral  sclerosis  have  become  developed  in  a  very 
typical  manner.  She  presented  the  most  charac- 
teristic spastic  gait,  being  frequently  raised  quite 
upon  the  points  of  her  toes  as  she  walked.  There 
was  also  great  exaggeration  of  the  tendon-reflexes, 
and  no  impairment  of  sensibility.  The  case  seemed 
clearly  one  of  '  multiple  '  or  '  cerebro-spinal  scle- 
rosis. ' 

Prognosis. — So  long  as  the  disease-process  re- 
mains limited  to  the  lateral  columns,  as  it  does  in 
the  great  majority  of  cases,  '  spasmodic  spinal  paraly- 
sis '  carries  with  it  no  danger  to  life.  Such  patients 
may,  with  careful  nursing,  survive  for  an  indefinite 
time,  even  though  for  years  after  permanent  contrac- 
tures have  become  established  they  may  have  been 
absolutely  confined  to  bed. 

Treatment. — In  the  treatment  of  'spasmodic 
spinal  paralysis,'  as  in  that  of  locomotor  ataxy,  we 
must  use  such  means  as  are  most  likely  to  be  of 
avail  in  checking  the  process  of  sclerosis  in  the 
columns  of  the  cord  which  is  the  cause  of  the  sym- 
ptoms. The  general  health  of  the  patient,  and  the 
regulation  of  his  mode  of  life,  must  receive  our 
most  careful  attention.  Sound  sleep  must  also  be 
ensured,  as  far  as  possible. 

Nitrate  of  silver  has  been  praised  by  some  ;  but 
the  writer  believes  that,  on  the  whole,  more  good  is 
to  be  obtained  from  iodide  of  potassium  in  eight- 
or  ten-grain  doses,  either  with  or  without  liquor 
arsenicalis,  given  for  a  time  at  intervals.  Small 
doses  of  cod-liver  oil,  either  alone  or  in  combination 
with  maltine,  also  seem  to  do  good.  There  is  no 
particular  indication  for  electrical  treatment  in  this 
disease  ;  but  stimulation  of  the  skin  and  subjacent 
parts,  by  frictions  and  massage,  may  be  of  service  in 
the  early  stages,  and  so  also  may  hot  brine-  or  sul- 
phur-baths. There  are  mostly  no  pains  to  be 
allayed  ;  but  occasionally  painful  cramp-like  con- 
tractions of  the  muscles  cause  much  distress  to 
patients  suffering  from  this  disease.  These  pains 
are  difficult  to  relieve,  though  good  may  be  done, 
in  some  cases,  by  the  extract  of  Calabar  bean  in  in- 
creasing doses.  For  the  rest,  any  accidental  accom- 
paniments of  the  malady  must  be  treated  upon  the 
general  principles  applicafjle  to  the  management  of 
other  spinal  affections.    H.  Charlton  Bastian. 

17.  Sclerosis,  Amyotrophic  Lateral.  — 
SynON.  :  Fr.  Sclerose  Laterale  Aniyotrophique. 

This  is  a  combination  of  symptoms  first  described 
by  Charcot  as  a  separate  disease.  Clinically,  there 
is  an  admixture  of  the  signs  of  progressive  muscular 
atrophy  with  those  of  lateral  sclerosis,  while  towards 
the  close  there  is  often  the  addition  of  a  glosso-laryn- 
geal  paralysis.  The  affection  is  undoubtedly  a  rare 
one,  and  doubt  has  been  felt  by  some  as  to  how  far 
this  combination  of  symptoms  is  entitled  to  an  inde- 
pendent place  in  our  nosology. 

Pathology  and  Anatomical  Characters. 
The  peculiarity  of  this  form  of  lateral  sclerosis  is 
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said  to  lie  principally  in  the  fact  that  it  commences 
in  the  cervical  region,  and  soon  spreads  to  the  con- 
tiguous anterior  horns  of  grey  matter  ;  thence,  after 
more  or  less  of  an  interval,  it  extends  in  two  direc- 
tions :  {a)  downwards,  so  as  to  involve  the  dorsal 
and  lumbar  lateral  columns,  and  also  the  contiguous 
anterior  cornua  of  grey  matter  ;  and  (/')  upwards, 
so  as  to  implicate  the  upper  cervical  region  of  the 
cord  and  the  medulla  oblongata  in  a  similar  fashion. 

Thus  it  will  be  seen  that  three  peculiarities  are 
asserted  concerning  this  form  of  lateral  sclerosis  : 
(l)  that  it  begins  in  the  cervical  region  of  the  cord, 
and  subsequently  affects  the  dorsal  and  lumbar  por- 
tions ;  (2)  that  it  does  not  remain  limited  to  the 
lateral  columns,  but  soon  spreads  to  the  contiguous 
anterior  cornua,  where  it  leads  to  destruction  of  the 
great  motor  ganglion-cells  ;  and  (3)  that  it  almost 
invariably  extends  upwards  also,  so  as  to  involve 
the  medulla  oblongata,  and  thus  gradually  brings 
about  the  death  of  the  patient. 

Symptoms,  Course,  and  Terminations. — 
Being  marked  by  the  anatomical  characters  above 
described,  it  will  be  easily  understood  that  patients 
suffering  from  this  disease  present  an  admixture  of 
such  signs  and  symptoms  as  may  be  met  with  sepa- 
rately in  '  lateral  sclerosis,'  in  '  progressive  mus- 
cular atrophy,' and  in  'bulbar  paralysis.'  We  are 
said  to  have,  in  fact,  the  following  grouping  and 
sequence  of  symptoms  :  — 

(1)  Paresis,  gradually  increasing  to  actual  para- 
lysis of  the  upper  extremities,  and  soon  associated 
with  distinct  muscular  atrophy  and  fibrillary  twitch- 
ings.  Any  movements  that  can  be  executed  are 
weak,  and  associated  with  tremors.  More  or  less 
marked  rigidity  of  muscles,  and  finally  actual  con- 
tractures occur,  in  which  the  arms  are  fixed  close  to 
the  sides  of  the  body  ;  the  forearms  are  semi-flexed 
and  pronated,  while  the  hands  and  fingers  are 
strongly  flexed. 

(2)  After  an  interval  of  some  months,  a  similar 
group  of  symptoms  becomes  developed  in  the  lower 
extremities.  Again,  we  have  paresis  gradually  in- 
creasing, with  muscular  twitchings,  exaggerated  ten- 
don-reflexes, and  an  increasing  amount  of  rigidity 
of  the  lower  limbs,  which  are  usually  fixed  in  the 
extended  position.  At  a  later  period  in  the  lower 
extremities,  as  compared  with  the  arms,  a  process 
of  muscular  atrophy  sets  in,  with  development  of 
the  '  reaction  of  degeneration,'  and  fibrillary  twitch- 
ings in  the  affected  muscles. 

During  the  whole  of  this  time,  there  is  little  or 
no  interference  with  sensibility.  There  is  usually 
no  implication  of  the  sphincters,  and  no  tendency 
to  the  formation  of  bed-sores. 

(3)  In  the  last  stage  of  the  disease,  there  is  evi- 
dence of  extension  of  the  morbid  process  upwards 
to  the  upper  cervical  region  and  the  medulla.  Signs 
of  bulbar  paralysis  present  themselves  in  the  usual 
way,  by  paralysis  with  atrophy  of  the  tongue  and 
lips,  and  Ijy  progressive  weakening  of  the  muscles 
of  the  palate,  pharynx,  and  larynx.  The  phrenic 
nerve  has  also  generally  become  involved,  and  when 
weakness  of  the  diaphragm  is  added  to  weakness  or 
actual  paralysis  of  the  other  muscles  of  respiration, 
this  all-important  function  becomes  more  and  more 
impaired,  and  thus  a  fatal  termination  may  at  any 
time  be  easily  Drought  about.  Increasing  difficulty 
of  articulation  and  deglutition  may  have  existed  for 
some  months  before  death. 

In  the  writer's  experience  this  order  of  develop- 
ment is  by  no  means  always  met  with.  Several 


cases  have  of  late  been  seen  in  which  the  initial 
changes  have  been  most  marked  in  the  lower  ex- 
tremities. 

Many  neurologists  are  now  of  opinion  that  no 
independent  disease  such  as  Charcot  has  described 
under  this  name  of  '  amyotrophic  lateral  sclerosis  ' 
exists.  It  is  recognised  by  many  to  be  only  a  variety 
of  progressive  muscular  atrophy,  and  this  view  is 
most  in  accordance  with  the  writer's  own  experience. 
It  must  be  admitted,  in  fact,  that  more  or  less  of 
lateral  sclerosis  almost  invariably  co-exists  in  pro- 
gressive muscular  atrophy  together  with  the  more 
distinctive  degenerative  changes  in  the  ganglion-cells 
of  the  anterior  cornua  ;  and  in  some  cases  it  happens 
that  the  clinical  signs  of  the  former  change  are 
obvious,  rather  than  much  dwarfed  or  non-existent 
as  they  are  in  the  large  proportion  of  cases  of  pro- 
gressive muscular  atrophy.  The  writer  is  thoroughly 
in  accord  with  Gowers  when  he  says  :  '  It  is  pro- 
bable that  the  pyramidal  tracts  are  degenerated,  if 
not  constantly,  at  any  rate  in  such  a  very  large  pro- 
portion of  the  cases  of  progressive  muscular  atrophy, 
that  Charcot's  distinction  is  in  effect  giving  a  new 
name  to  an  old  disease.  Whether  there  are  [clinical] 
indications  of  lateral  sclerosis  or  not  depends  on  the 
circumstance  whether  the  degeneration  of  the  pyra- 
midal fibres  is  or  is  not  more  extensive  than  the 
complete  degeneration  of  the  nerve-cells  that  cause 
atonic  atrophy.  If  the  latter  is  universal,  the  pyra- 
midal tracts  may  be  totally  degenerated,  and  yet 
there  may  be  none  of  the  characteristic  indications 
of  such  degeneration.  On  the  other  hand,  both 
arms  and  legs  may  be  the  seat  of  the  spastic  paraly- 
sis that  indicates  pyramidal  degeneration,  and  atonic 
atrophy  may  be  limited  to  a  few  muscles  of  the 
hands. ' 

The  writer  hi  his  practice  has  often  found  the 
atrophy  of  muscles  either  preceding  or  occurring 
simultaneously  with  the  signs  of  spastic  paralysis, 
and  no  regular  division  into  stages  such  as  has  been 
described  by  Charcot.  That  bulbar  symptoms  occur 
in  association  with  the  other  signs  of  progressive 
muscular  atrophy  is  of  course  well  known  ;  and 
though  their  development  may  be  often  a  late  event, 
it  is  by  no  means  always  so. 

The  disease  being,  then,  only  a  variety  of  pro- 
gressive muscular  atrophy  in  association  with  bulbar 
symptoms,  nothing  separate  need  be  detailed  con- 
cerning its  Diagnosis,  Prognosis,  and  Treat- 
ment, apart  from  what  has  lieen  said  concerning  this 
latter  disease.  See  Progressive  Muscular 
Atrophy.  H.  Charlton  Bastian. 

18.  Multiple  Sclerosis  of  the  Spinal  Cord. 

Synon.:  Disseminated  Sclerosis;  Insular  Sclerosis; 
Multilocular  Sclerosis ;  Fr.  Sclerose  cii  Plaques 
Disseminees  ;  Ger.  A/ulliple  S/clerose  des  Kiccken- 
iiiarks. 

Nature  and  /Etiology. — This  is  a  disease 
produced  by  the  development  of  patches  of  sclerosis 
of  varying  size  and  shape  throughout  the  spinal 
cord,  and  most  frequently  also  in  different  parts  of 
the  brain.  Clinically  the  disease  is  met  with  under 
the  most  diverse  forms,  according  to  the  different 
sites  and  sizes  of  the  patches  of  sclerosis  occurring 
in  difterent  cases.  These  difl'erent  forms  of  the 
disease  are  divisible  into  three  partially  distinct 
types,  according  as  the  morbid  changes  and  sym- 
ptoms occur  in  and  are  referable  to  :  ( i )  the  spinal 
cord  alone  (spinal  type)  ;  (2)  the  cerebrum  alone 
(cerehral  type)  ;  or  (3)  the  brain  and  spinal  cord 
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(cerebrospinal  type).  As  the  dominant  symptoms 
of  the  disease  are  often  those  of  the  spinal  type, 
even  where  there  is  also  an  extension  of  the  morbid 
process  to  the  cerebrum,  it  will  be  most  convenient 
to  speak  here  in  the  main  of  the  '  cerebro-spinal  ' 
type.  It  is,  moreover,  both  more  frequent  and  a 
more  characteristic  malady  than  either  of  the 
simpler  forms. 

In  regard  to  the  aetiology  of  the  disease  little  can 
be  said.  It  may  occur  with  or  without  the  predis- 
posing influence  of  a  neurotic  tendency.  It  is  at  least 
as  common  in  females  as  it  is  in  males  ;  and  though 
rarely  occurring  in  children  under  ten  years  of  age, 
it  is  perhaps  most  common  between  the  ages  of  ten 
and  thirty  years.  Beyond  the  age  of  forty  it  again 
becomes  very  rare. 

Among  the  exciting  causes,  exposure  to  wet  and 
cold  would  seem  to  take  the  first  rank.  After  this 
come  traumatic  influences  of  various  kinds,  mental 
shocks  or  troubles,  great  fatigues  from  mental  or 
bodily  labour,  and  finally  the  state  of  convalescence 
from  several  acute  diseases,  such  as  typhus,  cholera, 
variola,  or  other  specific  fevers.  The  disease  has 
been  said  to  occur  sometimes  as  a  sequel  to 
severe  and  long-continued  hysteria  ;  but  in  some  of 
such  cases  at  least  it  would  seem  to  be  far  more 
probable  that  the  early  and  obscure  symptoms  con- 
nected with  this  affection  were  those  which  were 
regarded  as  hysterical.  '  Hysteria  '  may  be  pro- 
duced or  simulated  in  many  ways,  but  as  itself  a 
producer  of  organic  changes  its  role  is  assuredly 
open  to  grave  doubts. 

Anatomical  Characters. — The  patches  of 
sclerosis  which  constitute  the  anatomical  basis  of 
this  disease  differ  somewhat  in  their  appearance 
(macroscopic  and  microscopic)  and  probably  in  their 
nature  from  the  similar  overgrowths  of  the  neuroglia 
that  occur  in  primary  lateral  sclerosis. 

On  the  cut  surface  of  the  spinal  cord,  medulla, 
or  other  portion  of  brain,  the  foci  of  sclerosis  mostly 
reveal  themselves  as  greyish,  greyish-red,  or  semi- 
gelatinous  yellowish  patches,  differing  principally, 
by  reason  of  slight  contrasts  in  colour,  from  the 
dead  white  of  the  more  healthy  columns  of  the 
cord,  and  from  the  natural  appearance  of  the  grey 
matter.  The  tissue  of  the  patches  may  either  be 
level  with,  project  slightly  above,  or  sink  slightly 
beneath,  the  general  cut  surface  of  the  cord.  The 
same  differences  also  exist  in  regard  to  those  patches 
which  involve  the  external  surface  of  the  cord — 
they  may  at  times,  when  the  new  tissue  is  excessive, 
rise  slightly  above  the  surface ;  while  later  on, 
when  shrinking  has  occurred  in  the  cirrhotic  patch, 
some  amount  of  superficial  depression  may  be  met 
with. 

The  patches  vary  much  in  size  ;  in  the  spinal 
cord  they  range  from  that  of  a  mere  pin's  head  to 
that  of  a  large  pea,  or  of  a  bean  ;  while  in  the 
cerebrum  or  in  the  cerebellum  they  may  attain 
still  larger  dimensions.  In  the  spinal  cord  the 
patches  occur  in  all  parts  of  its  longitudinal  extent, 
and  they  may  occupy  very  variable  portions  of  the 
transverse  area  of  the  cord.  Some  involve  prin- 
cipally the  lateral,  others  the  anterior  or  the  pos- 
terior columns  of  the  cord  ;  or  portions  of  the  grey 
matter,  either  alone  or  in  conjunction  with  one  or 
more  of  these  columns,  may  be  implicated  for  a  vari- 
able extent,  transversely  and  longitudinally.  Patches 
of  different  sizes,  and  varying  in  their  transverse 
extent,  occupy  different  levels  of  the  cord,  and  may 
thus  occur  in  an  irregular  series  throughout  the  organ. 


These  spinal  foci  of  sclerosis,  again,  may  be- 
associated  with  patches  of  the  same  kind  distributed 
through  the  medulla,  pons,  and  cerebral  peduncles, 
in  part  superficially  and  in  part  within  their  sub- 
stance. Similar  patches  may  be  found  in  variable 
number,  and  quite  irregularly  distributed,  through 
other  parts  of  the  cerebrum,  as  well  as  through  the 
cerebelkmi. 

In  regard  to  the  microscopical  characters  of  these 
foci  of  sclerosis,  certain  differences  are  met  with  in 
different  cases,  principally  dependent  upon  the  age, 
or  stage  of  formation,  of  the  patches.  Without 
going  into  minute  details,  it  may  be  said  that  there 
is  in  all  cases  a  hyperplastic  overgrowth  of  the 
neuroglia  which  naturally  exists  around  and  between 
the  nerve-elements.  The  nature  of  this  change 
becomes  quite  distinct  when  properly  prepared  sec- 
tions of  the  cord  have  been  stained  with  logwood 
or  other  dyes.  The  new  tissue  takes  the  stain- 
ing fluid  freely,  and  when  the  circumference  of  a 
patch  (especially  some  small  one)  is  examined,  it 
becomes  obvious  that  numerous  thickened  processes 
of  neuroglia  connect  it  with  the  healthy  tissue 
around.  It  is  by  the  hypertrophy  and  gradual 
fusion  of  these  circumferential  prolongations  that 
the  morbid  growth  progressively  encroaches  upon 
the  previously  healthy  portions  of  the  cord.  As- 
this  mere  intermediate  tissue  grows,  it  presses  upon 
and  constricts  the  nerve-fibres  and  nerve-cells,  so  as 
to  cause  atrophy  of  the  latter  and  a  partial  atrophy 
of  the  former.  For  there  is  reason  to  believe  that 
the  nerve-fibres  do  not  wholly  disappear  ;  in  these 
patches  of  primary  sclerosis  (as  in  the  case  of 
'  secondary  degeneration  ' )  it  is  the  white  substance 
of  Schwann  which  disappears,  while  the  axis- 
cylinders,  or  a  considerable  number  of  them, 
'persist.  In  the  new  tissue  itself  we  find  the  usual 
granular  or  very  finely  fibrillary  matrix,  containing 
minute  spherical  or  ovoidal  plastides,  also  branched 
cells,  and  occasionally  a  few  granulation-corpuscles. 
The  latter  are  met  with  especially  during  the  earlier 
stages  of  a  patch  of  sclerosis ;  just  as  corpora 
amylacea  or  colloid  bodies  may  be  found  in  older 
patches.  The  walls  of  the  capillaries  as  well  as  of 
arteries  and  veins  are  generally  greatly  thickened, 
and  the  vessels  in  a  patch  of  this  kind  may  be  both 
numerous  and  large  ;  in  other  cases,  however,  the 
number  of  vessels  existing  in  the  patch  is  by  no- 
means  so  conspicuous.  It  is  well  known  that  the 
adventitia  or  outer  coat  of  the  vessels  in  these 
patches  is  specially  apt  to  become  thickened,  and 
that  this  sort  of  overgrowth  may  extend  inwards,  so 
as  to  cause  fibroid  degeneration  of  the  middle  coat, 
and  even  of  the  intima.  It  is  probable  that  proli- 
feration also  takes  place  from  the  inner  surface  of 
the  intima  (an  endarteritis),  and  that  occasionally, 
owing  to  this  cause,  a  thrombosis  may  be  brought 
about.  Certain  it  is  that  the  writer  has  on  several 
occasions  found  the  larger  vessels  of  a  patch  of  spinal 
sclerosis  blocked  by  an  old  and  firm  thrombus. 

Pathogenesis. — With  reference  to  the  starting- 
point  of  a  patch  of  sclerosis  nothing  definite  can  be 
said.  Not  infrequently  disseminated  sclerosis  may 
be  met  with  in  the  absence  of  any  cachexia,  syphi- 
litic or  other  ;  and,  moreover,  patches  of  sclerosis 
may  occur  in  the  nervous  system  only,  or  to  no 
notable  extent  in  other  organs  of  the  body.  This, 
therefore,  would  indicate  the  existence  of  some 
process  of  an  abnormal  kind  taking  place  in  the 
spinal  cord  or  brain,  and  again  not  uniformly 
through  them,  but  in  foci  situated  here  and  there. 
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It  is  no  explanation,  as  some  seem  content  to  sup- 
pose, merely  to  say  that  the  abnormal  processes  are 
'  chronic  inflammations  ' ;  since,  whether  it  is  or 
is  not  advisable  to  speak  of  the  changes  by  this 
name,  we  should  still  have  to  ask  what  is  the 
cause  of  such  local  departures  from  healthy  nutrition. 
Does  the  process  begin  in  the  connective-tissue 
elements  themselves  ?  or  is  there  some  primary 
change  in  the  small  vessels  (possibly  of  the  nature 
of  endarteritis)  leading  to  obstructions  and  a  sequen- 
tial overgrowth  of  the  neuroglia  ?  It  would  seem 
pretty  certain,  at  all  events,  that  the  change  in 
the  nerve-elements  proper  follows  the  overgrowth 
of  the  neuroglia — as  certain,  indeed,  as  that 
throughout  a  Ijand  of  '  secondary  degeneration ' 
the  order  of  these  changes  is  exactly  reversed. 
(There  fatty  degeneration  and  atrophy  of  the  nerve- 
tibres  are  the  first  events,  and  these  are  followed  by 
hyperplasia  of  the  neuroglia.)  Spinal  Cord, 
Diseases  of,  p.  1 523. 

One  of  the  most  interesting  facts  in  connection 
with  these  patches  of  primary  sclerosis  is  to  be 
found  in  the  circumstance  that  they  themselves 
rarely  lead  to  bands  of  descending  '  secondary 
degeneration  '  in  the  anterior  or  lateral  columns, 
or  of  ascending  degeneration  in  the  posterior  or 
lateral  columns.  The  fact  itself  has  been  long 
observed,  and  always  regarded  as  rather  surprising. 
The  writer  believes  it  to  be  explicable  by  the  fact 
previously  mentioned,  that  the  bulk  of  the  axis- 
fibres  remain,  so  that  the  nerve-fibres  below  the 
seat  of  lesion  (or  above  in  the  case  of  the  posterior 
and  parts  of  the  lateral  columns)  are  not  absolutely 
cut  off  from  the  nerve-cells  which  exercise  a 
'  trophic '  influence  over  them.  Some  nerve- 
tremors  may  still  pass  along  the  damaged  fibres  in 
the  sclerotic  patch,'  and  thus  the  nerves  in  the  parts 
beyond  do  not  degenerate,  as  they  would  do  if  the 
fibres  had  been  absolutely  cut  across.  Some  fibres 
may  be  completely  strangled  and  then  absorbed, 
and  in  such  a  case  the  continuations  of  these  nerve- 
fibres  would  degenerate.  In  the  final  stages  of  a 
sclerotic  patch  this  kind  of  sequence  is  apt  to  occur  ; 
so  that  towards  the  end  there  may  be  the  tendency 
to  the  occurrence  of  some  amount  of  secondary 
degeneration,  even  though  the  degenerated  fibres 
may  not  constitute  a  very  compact  band. 

Symptoms. — It  can  easily  be  understood,  from 
what  has  already  been  said,  how  much  the  sympto- 
matology of  this  disease  is  liable  to  vary  in  different 
cases,  according  to  the  varying  situation,  extent, 
and  order  of  evolution  of  the  morbid  patches. 
That  it  is  possible  to  assign  anything  like  a  definite 
symptomatology  for  this  affection,  is  due  to  the  fact 
that  there  are  certain  seats  of  election  in  which  the 
patches  of  sclerosis  are  specially  apt  to  occur.  The 
sites  affected  with  special  frequency  are  the  lateral 
columns  of  the  cord,  the  medulla,  and  the  pons  ; 
and  it  is  with  the  occurrence  of  patches  of  sclerosis 
in  these  situations  that  we  have  the  following  set  of 
correlated  symptoms  pertaining  to  the  '  cerebro- 
spinal '  type  of  the  disease. 

A  slowly  ensuing  paresis  of  the  lower  extremi- 
ties begins  first  in  one  limb,  and  then  after  a  time 
involves  the  other.  During  this  time  the  paresis 
develops  into  a  more  and  more  marked  paralysis, 
though  the  sensibility  of  the  liml>s  remains  almost 

'  In  support  of  this,  there  is  the  fact  mentioned  by  Charcot, 
that  an  optic  nerve  which  was  affected  through  its  whole 
thickness  by  sclerosis  was  yet  capable  of  performing  its  func- 
tions. 


completely  unaffected — nothing  more  than  a  tempo- 
rary numbness  being  complained  of  in  the  majority 
of  cases,  while  '  lightning-pains  '  and  girdle-sensa- 
tions are  altogether  aljsent.  After  an  interval,  first 
one  and  then  another  upper  extremity  may  be- 
come weak  and  subsequently  more  or  less  paralysed. 
During  these  early  stages  of  the  disease  more  or  less 
distinct  remissions  of  symptoms  may  occur  from 
time  to  time. 

Meanwhile  a  most  typical  sign  soon  shows  itself 
in  the  paretic  or  semi-paralysed  limbs  in  the  form 
of  a  marked  trembling  or  shaking  of  those  muscles 
or  parts  of  a  limb  which  are  called  into  voluntary 
action  with  any  intensity  (the  so-called  '  intentional 
tremor'),  although  these  phenomena  immediately 
subside  when  the  voluntary  exertion  ceases.  The 
involuntary  movements  consist  either  of  extremely 
well-marked  tremors,  like  those  met  with  in  some 
cases  of  paralysis  agitans,  or  else  of  movements  of 
greater  range,  more  resembling  those  of  chorea. 

Later  some  paresis  and  tremors  of  the  trunk- 
muscles  may  occur,  as  well  as  of  those  of  the  neck  ; 
and  this  may  be  followed  by  a  siinilar  affection  of 
the  tongue,  lips,  and  facial  muscles — possibly,  also, 
of  those  of  the  palate,  pharynx,  and  larynx.  When 
a  patient  aff'ected  in  this  manner,  who  has  been 
previously  lying  perfectly  still  in  bed,  is  told  to- 
endeavour  to  sit  up,  shakings  and  tremors  begin 
in  almost  all  parts  of  the  body,  and  the  scene  is 
strangely  changed  until  all  voluntary  efforts  cease, 
and  the  recumbent  position  is  again  assumed.  The 
same  kind  of  thing  is  seen  when  movements  of  par- 
ticular parts  of  the  body  are  attempted  :  thus  when, 
in  the  sitting  posture,  the  patient  attempts  to  hold 
up  one  leg,  tremors  of  it  immediately  begin  ;  ask 
him  to  take  hold  of  something  or  to  squeeze  a  dyna- 
mometer, and  the  upper  extremity  called  into  action 
at  once  begins  to  shake  ;  request  him  to  put  out  his 
tongue,  and  immediately  irregular  protrusions  of  the 
organ  occur,  associated  with  twitchings  about  the 
angles  of  the  mouth  and  even  in  other  parts  of  the 
body.  The  act  of  walking  may  cause,  in  more  or 
less  advanced  cases,  tremors  of  the  legs,  arms,  trunk, 
head,  and  neck — all  at  the  same  time. 

Movements  of  slight  intensity  occasion  either  no 
shakings  or  merel)'  tremors  of  a  very  fine  kind. 
The  latter  are  seen  in  the  early  stages  of  the  disease 
when  writing  is  attempted.  Almost  every  letter 
registers  a  number  of  fine  tremors,  mixed  here  and 
there  with  greater  irregularities.  In  more  advanced 
cases,  however,  the  movements  are  so  disorderly 
that  writing  becomes  either  impossible  or  wholly 
illegible. 

Just  as  there  is  for  some  time  only  slight  or  patchy 
loss  of  ordinary  sensibility,  so  we  find  that  patients 
often  remain  fully  conscious  as  to  the  positions  and 
movements  of  their  limbs,  and  that  closure  of  the 
eyes  causes  no  increased  uncertainty  of  their  move- 
ments unless  the  posterior  columns  be  distinctly 
affected  ;  and,  except  under  these  latter  conditions, 
when  in  the  standing  position,  they  are  not  rendered 
more  giddy  or  more  unsteady  by  closure  of  the  eyes. 
Later  on  this  sign  is  very  commonly  met  with,  just 
as  there  is  also  an  impairment  of  muscular  sense  in 
the  upper  extremities,  so  that  the  patient  cannot, 
with  eyes  closed,  readily  touch  the  tip  of  his  nose 
with  either  fore-finger.  The  co-existence  of  in- 
tentional tremor  would,  of  course,  exaggerate  this 
disability. 

Up  to  this  stage  there  may  be  no  distinct  inter- 
ference with  the  functions  of  the  bladder  or  the 
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rectum.  The  tendon-reflexes  are,  however,  gene- 
rally distinctly  exaggerated  :  ankle-clonus  may  be 
obtained  with  readiness,  and  the  knee-jerk  is  often 
more  pronounced  than  usual.  The  plantar  reflex  is 
of  extensor  type.  There  is  no  tendency  to  the 
formation  of  bed-sores  (unless  sensibility  is  gravely 
impaired) ;  no  wasting  of  muscles  ;  nor  is  any  alter- 
ation in  their  electrical  excitability  met  with. 

After  variable  and  often  long  periods,  the  affected 
lower  extremities,  which  have  become  more  and 
more  paralysed,  may  in  some  cases  show  signs  of 
commencing  bar-like  rigidity.  The  limbs,  as  the 
patient  lies  in  bed,  are  closely  drawn  together,  and 
in  a  condition  of  rigid  extension,  which  is  generally 
increased  when  any  attempts  to  move  them  are  made. 
At  first  this  condition  of  the  limbs  ensues  from  time 
to  time,  in  the  form  of  paroxysms  lasting  for  an  hour 
or  two.  But,  later,  the  attacks  become  both  more 
frequent  and  longer,  so  that  ultimately  the  condition 
of  rigidity  becomes  permanent.  Contractions  of  the 
arms  are  less  common,  and  when  they  occur  they 
become  fixed  at  times  in  a  different  position  from 
that  met  with  in  simple  lateral  sclerosis  (see  l6. 
Spastic  Spinal  Paralysis) ;  that  is,  like  the  lower 
extremities,  in  a  condition  of  extension,  and  closely 
drawn  to  the  sides  of  the  body.  At  this  period 
ankle-clonus  can  often  be  elicited  with  the  greatest 
ease,  and  the  movements  set  up  in  the  one  leg  may 
extend  to  the  opposite  lower  extremity,  and  may 
indeed  lead  to  more  or  less  of  general  tremor  through- 
out the  body.  Exposure  to  cold,  or  irritation  of 
the  skin  in  various  ways,  will  also  often  suffice  to 
initiate  this  general  tremor,  which,  as  Brown- 
Sequard  showed,  may  commonly  be  caused  to  cease 
instantly  by  a  forcible  flexion  of  one  of  the  great 
toes.  With  the  cessation  of  the  tremors  consequent 
upon  this  manceuvre,  the  limbs  may  also  be  left  for 
a  time  in  a  supple  and  flaccid  condition. 

The  manifestation  of  tremors  of  the  tongue,  lips, 
and  face,  together  with  the  existence  of  a  distinct 
jaw-jerk,  is  of  course  a  sign  that  the  bulb  is  affected  ; 
and  when  this  occurs,  simultaneously  or  very  soon 
after,  other  evidences  of  implication  of  the  bulb  and 
of  contiguous  portions  of  the  cerebrum  may  be  met 
with.  Articulation  may  become  more  or  less  affected, 
the  speech  being  rendered  slow,  hesitating,  and 
measured,  syllable  by  syllable  ;  or  it  may  be  jerky 
in  character — becoming  especially  thick  and  blurred 
in  the  later  stages  of  the  disease.  The  power  of 
swallowing  is  less  frequently  impaired,  but  in  ad- 
vanced stages  it  is  apt  to  be  affected. 

Nystagmus  is  almost  invariably  met  with.  Di- 
plopia, or  actual  paralysis  of  the  ocular  muscles,  is 
rare.  Amblyopia  not  infrequently  exists,  perhaps 
in  one  eye  only,  associated  vnth  a  variable  amount 
of  atrophy  of  the  optic  discs.  Actual  blindness  is 
very  rare. 

Vertigo,  sometimes  to  a  marked  extent,  is  no 
uncommon  symptom  ;  and  as  the  cerebrum  becomes 
more  and  more  affected,  a  condition  of  well- 
marked  hebetude,  or  actual  dementia,  gradually 
becomes  pronounced.  This  betrays  itself  ex- 
ternally by  a  blank,  expressionless  aspect  of  the 
face  ;  the  patient  becomes  childish  in  manner,  his 
memory  fails,  and  he  takes  interest  only  in  trifles  ; 
he  may  also  laugh  constantly  without  adequate 
cause,  or,  on  the  other  hand,  is  very  easily  moved 
to  tears. 

During  this  condition  of  things  a  subacute 
maniacal  condition  may  supervene  ;  or  the  patient 
may  develop    '  delusions  of  grandeur '  precisely 


similar  to  those  met  with  in  general  paralysis  of  the 
insane  —  examples  of  which  the  writer  has  recently 
seen  in  two  of  his  own  patients.  In  other  cases 
persons  suffering  from  this  disease  may  lapse  into  a 
profoundly  melancholic  condition.    See  p.  769. 

At  this  stage,  too,  apoplectiform  or  epileptiform 
attacks  are  particularly  apt  to  occur  from  time  to 
time.  After  such  attacks,  of  whichever  kind,  the 
limbs  on  one  side  of  the  body  and  the  face  are  left 
more  or  less  paralysed  ;  and  where  the  attack  has 
been  epileptiform  in  character,  the  convulsive 
twitchings  are  often  limited  to  this  one  side  of  the 
body.  As  Charcot  has  pointed  out,  these  attacks  are 
precisely  similar  to  those  which  occur  in  general 
paralytics,  or  in  cases  of  old  hemiplegia  with  de- 
scending sclerosis.  They  answer  to  the  so-called 
'  congestive  attacks,'  but  they  do  not  seem  to  be 
associated  with  any  new  appreciable  lesions  of  a 
'  gross '  order.  Such  epileptiform  attacks  may  be 
brief,  or  they  may  last  for  hours  ;  or,  oft'  and  on, 
even  for  days.  In  all  of  them  the  temperature  begins 
to  rise  almost  at  once — without  any  initial  period  of 
depression — and  may  even  reach  104°  in  a  few 
hours,  or  in  a  day  or  two.  The  temperature  then 
begins  to  fall  again  ;  or,  should  it  continue  to  rise 
to  a  still  higher  point,  the  attack  is  very  apt  to 
terminate  fatally. 

Every  attack  of  this  kind  leaves  the  patient  in 
a  manifestly  worse  condition,  both  bodily  and 
mentally  ;  and  perhaps  in  one  of  them  at  least 
death  may  occur. 

Varieties.  —  The  symptomatology  of  this 
disease  is  likely  to  be  considerably  modified  in 
different  cases,  but  principally  in  two  directions, 
productive  of  complications  of  the  same  kind  as 
those  which  are  also  apt  to  occur  in  '  spasmodic 
spinal  paralysis.'  In  each  disease  there  may  in 
some  cases  be  a  special  affection  of  the  posterior 
columns,  in  one  or  other  region  of  the  cord,  bring- 
ing with  it  more  interference  with  sensibility,  and 
an  admixture  of  other  symptoms  pertaining  to 
locomotor  ataxy.  These  are  some  of  the  cases 
which  have  been  described  under  the  separate 
name  of  '  ataxic  paraplegia '  {see  Paraplegia, 
Ataxic).  It  is,  perhaps,  principally  in  these 
cases  that  the  '  crises  gastriqiies  '  ( pains,  vomiting, 
and  occasionally  diarrhoea)  are  also  met  with.  In 
other  instances  there  may  be  an  extension  of  the 
sclerosis  to  the  grey  matter  of  the  anterior 
cornua  in  one  or  other  region  (as  well  as  to  other 
parts  of  the  grey  matter),  leading,  among  other 
phenomena,  to  muscular  atrophy  in  related  regions 
of  the  body.  In  either  of  these  ways  the  symptoms 
of  the  original  disease  may  be  complicated,  and, 
to  a  certain  extent,  obscured. 

Many  other  differences  also  present  themselves 
in  special  cases,  owing  to  the  varying  situations 
in  which  the  morbid  patches  make  their  first  ap- 
pearance. In  a  distinct  minority  of  the  cases  the 
disease  seems  to  reveal  itself  first  in  the  brain 
rather  than  in  the  spinal  cord. 

Terminations. — After  this  disease  has  pur- 
sued a  very  slow  course  for  years  (often  five  to 
ten),  the  miserable  sufferers  from  it  may  at  last  be 
carried  off  in  various  ways.  Death  may  take  place 
in  one  of  tlie  apoplectiform  or  epileptiform  attacks, 
occurring  either  in  patients  who  are  merely  slightly 
demented,  or  in  those  who  are  otherwise  actually 
insane  ;  or,  at  last,  in  cases  in  which  there  is  great 
interference  not  only  with  articulation  but  also 
with  deglutition,  the  functions  of  the  heart  or  of 
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respiration  may  also  become  affected,  and  this  dis- 
turbance may  lead  on  to  a  fatal  termination. 

In  other  cases,  after  the  disease  has  lasted  for 
years,  and  when  the  grey  matter  of  the  cord  has 
become  seriously  involved,  accidents  may  supervene 
similar  to  those  which  occur  in  the  final  stages  of 
many  cases  of  paraplegia.  The  bladder  may  be- 
come paralysed,  and  after  a  time  inflammation  and 
ulceration  may  be  set  up,  followed  by  secondary 
inflammation  of  the  ureters  or  kidneys.  Or  bed- 
sores may  form,  sloughing  may  go  on  extensively, 
and  the  patient  may  at  last  die  exhausted,  or  from  the 
supervention  of  blood-poisoning.  At  other  times  the 
patient  is  cut  off  by  some  acute  inflammatory 
disease. 

Diagnosis.  —  In  its  early  stages  the  diagnosis  of 
this  disease  may  present  very  considerable  difficul- 
ties. This  is  especially  the  case  when  the  morbid 
process  begins  in  the  cerebrum.  Here  for  a  time 
there  may  be  nothing  distinctive,  and  we  have  to 
wait  for  the  further  development  of  the  disease 
before  anything  like  a  positive  diagnosis  is  possible. 
Similarly,  where  the  disease  begins  only  with 
spinal  symptoms,  it  is  often  extremely  difficult  to 
diagnose  it  with  certainty  in  its  very  early  stages. 
The  important  characters  in  the  more  typical  forms 
of  the  disease  are  the  comparative  youthfulness  of 
the  patient,  the  paresis  gradually  increasing,  first  in 
one  and  then  in  the  other  lower  extremity,  with 
little  or  no  alteration  in  sensibility  or  in  the  electri- 
cal irritability  of  the  nerves  or  muscles,  but  with 
ankle-clonus  and  exaggerated  knee-jerks.  Still  it 
must  be  borne  in  mind  that  all  these  signs  may  be 
met  with  in  the  spastic  forms  of  f'unctional 
Paralysis  of  Spinal  Type  (p.  1562)  ;  and,  especially 
when  they  occur  in  young  women,  the  diagnosis  is 
often  beset  with  the  greatest  difficulties.  Even  the 
most  experienced  observer  may  remain  for  a  time 
in  doubt  as  to  whether  he  has  to  do  with  the  begin- 
nings of  organic  disease,  or  with  mere  functional 
derangements  of  the  spinal  cord.  But  when  the 
peculiar  tremors  and  disordered  movements  on 
voluntary  excitation  of  the  muscles  are  met  with, 
together  with  the  absence  of  any  such  tremors  in 
the  condition  of  rest,  and  some  amount  of  paresis  or 
of  similar  symptoms  in  one  or  both  upper  ex- 
tremities, the  diagnosis  of  the  '  spinal '  type  of  this 
disease  can  be  no  longer  difficult  or  doubtful. 

By  far  the  most  typical  cases,  however,  are  those 
of  the  '  cerebro-spinal '  type,  in  which,  with  such 
symptoms  as  are  above  indicated,  there  are  also 
some  others  due  to  disease  of  the  medulla,  pons,  or 
adjacent  parts,  such  as  tremors  about  the  lips  and 
tongue,  altered  speech,  and  nystagmus.  In  these 
cases  the  disease  is  really  quite  distinctive  ;  so  that 
the  malady  ought  to  be  readily  recognised  when  the 
patient  is  seen  at  this  stage  for  the  first  time. 
Chorea  is  the  affection  with  which  such  a  stage  of 
the  disease  is  most  apt  to  be  confounded  ;  but  the 
absolute  cessation  of  all  tremors  and  disordered 
movements  in  multiple  sclerosis  when  the  patient  is 
at  rest,  and  their  immediate  re-initiation  (mainly  in 
the  parts  moved,  but  also  generally  to  a  less  extent 
in  others)  on  the  occurrence  of  voluntary  efforts,  is 
a  thoroughly  distinctive  characteristic. 

Paralysis  agitans  ought  to  be  distinguished  from 
disseminated  sclerosis  with  even  more  ease.  It  is 
scarcely  ever  met  with  in  persons  under  the  age  of 
thirty-five,  while  multiple  sclerosis  does  not  very 
often  begin  in  persons  beyond  such  an  age.  Again, 
the  stooping  gait  of  paralysis  agitans  is  very  dis- 


tinctive, and  the  slow  movements  of  patients  suf- 
fering from  this  disease  are  only  to  a  slight  extent 
exaggerated  by  voluntary  exertion  of  the  parts, 
while  sometimes  they  are  actually  lessened  thereby  ; 
and  such  movements,  in  the  form  of  fine  tremors, 
do  not  cease  to  anything  like  the  same  extent  under 
conditions  of  rest.  There  is  also  no  shaking  of  the 
head  and  neck  in  paralysis  agitans. 

Mercurial  poisoning  with  tremors  can  be  easily 
distinguished,  on  inquiry  into  the  history  of  the 
patient,  and  the  mode  of  onset  of  the  disease. 

In  those  more  irregular  cases  of  multiple  sclerosis, 
in  which  there  is  either  an  unusual  amount  of  im- 
plication of  the  posterior  columns  of  the  cord,  or  of 
the  grey  matter  in  some  region  or  regions,  the  dia- 
gnosis of  the  complex  nature  of  the  affection  must 
be  based  upon  the  general  principles  applicable  to 
the  regional  diagnosis  of  spinal-cord  disease. 

Prognosis. — Absolute  cure  of  this  disease  is 
scarcely  to  be  hoped  for.  The  most  that  has  been 
done,  hitherto,  as  a  result  of  treatment,  has  been 
to  help  to  bring  about  more  or  less  distinct  remis- 
sions, and  also  to  delay  the  progress  of  the  disease. 
Death  often  occurs  in  from  five  to  ten  years,  in 
one  or  other  of  the  modes  already  indicated,  though 
at  times  there  may  be  long  periods  of  quiescence,  and 
the  duration  of  life  may  be  much  more  protracted. 

Treatment. — Many  drugs  have  been  tried,  but 
hitherto  with  little  or  no  positive  result,  in  the 
treatment  of  this  affection.  Nitrate  of  silver  has 
seemed  to  do  good  in  some  cases,  especially  in  the 
early  stages.  But  the  writer  is  much  more  disposed 
to  trust  to  iodide  of  potassium  in  eight-  or  ten-grain 
doses  three  times  a  day,  with  or  without  moderate 
doses  of  liquor  arsenicalis,  or  of  perchloride  of 
mercury  ;  combining  the  use  of  those  drugs  with 
cod-liver  oil,  alone  or  with  maltine,  and  a  good 
nourishing  diet.  From  time  to  time,  however,  the 
above  medicines  should  be  omitted,  and  simple 
tonics  taken  in  their  place.  In  the  early  stages  of 
the  disease,  hot  brine-  or  sulphur-baths  and  massage 
of  the  limbs  may  be  of  service  ;  and  in  all  cases  it 
is  of  great  importance  to  see  that  the  patient  obtains 
sound  sleep,  since  in  this,  as  in  all  other  chronic 
spinal  diseases,  the  patient's  downward  course  is 
likely  to  be  hastened  where  an  adequate  amount  of 
sleep  is  not  obtained. 

No  distinct  indications  exist  for  the  treatment  of 
this  affection  by  electricity,  and  no  advantages  have 
as  yet  been  recorded  from  its  use.  The  complica- 
tions of  the  disease,  which  may  occur  in  its  later 
phases,  must  be  treated  in  accordance  with  the 
general  principles  applicable  to  this  as  well  as  to 
other  spinal  affections.  Every  effort  must  be  made 
to  preserve  the  general  health  of  the  patient,  as 
this  will  probably  be  found  to  be  the  surest  means 
of  holding  in  check  the  progress  of  the  disease. 

[-1.  Charlton  Bastian. 

19.  Friedreich  s  Ataxy  Scw  Friedreich's 

Ataxy.  ■ 

20.  Combined  Degeneration  of  the  Spinal 
Cord.— See  Combined  Degeneration  of  the 
Spinal  Cord,  p.  325. 

21.  Spinal  Cord  and  Membranes,  Tu- 
mours of. — Synon.  :  P'r.  Tumetirs  de  la 
JMoelle  ;  Tumeiu-s  Rachidienne^  ;  Ger.  Krankkaften 
Geschwiilste  des  Ruckeumarks. 

Etiology  and  Anatomical  Characters. — 
Tumours  originating  in  the  substance  of  the  spinal! 
cord  may  V>e  regarded  as  belonging  to  two  classes, 
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according  as  they  represent  (a)  mere  /oi-al  acci- 
dents in  the  form  of  perverted  tissue-changes  ;  or 
(6)  such  local  accidents  developing  under  the  in- 
fluence of  a  distinct  general  state,  such  as  syphilis 
or  tuberculosis. 

[a)  Of  the  purely  local  overgrowths,  the  most 
typical,  and  perhaps  also  the  most  frequently  occur- 
ring, are  gliomata.  The  consideration  of  these 
growths  comes  in  natural  sequence  to  that  of  scle- 
rosis affecting  different  regions  of  the  cord.  In 
such  a  tumour  we  have  an  exuberant  overgrowth,  as 
Virchow  and  other  pathologists  suppose,  starting 
from  the  neuroglia  of  a  certain  portion  of  the  cord. 
At  first  the  growth  infiltrates  and  substitutes  itself 
in  the  place  of  a  certain  amount  of  nerve-tissue  ; 
but  it  soon  grows  excessive  in  quantity  (spreading 
in  area  perhaps  at  the  same  time),  and  thus  comes 
to  exercise  a  more  and  more  marked  compression 
upon  the  remaining  tracts  of  nerve-tissue  composing 
the  cord  at  the  same  level,  within  the  narrow  and 
unyielding  boundaries  of  the  spinal  canal.  In  ex- 
treme cases  a  spinal  cord  ma)',  as  the  writer  has 
seen,  become  so  infiltrated  with  new-growth  through- 
out the  greater  part  of  the  cervical  and  dorsal 
regions,  that  it  attains  almost  twice  its  natural  bulk. 
These  gliomata  are  oftentimes  extremely  vascular. 
They  are  liable  to  undergo  a  certain  amount  of 
central  softening  ;  and  into  their  substance,  espe- 
cially in  the  softened  foci,  haemorrhages  are  very 
apt  to  occur.  Softening  of  nerve-tissue  may  also,  at 
a  certain  stage,  take  place  around  a  circumscribed 
growth,  and  thence  may  extend  for  a  variable  dis- 
tance above  and  below. 

Other  tumours  of  an  allied  nature,  such  as  sarco- 
mata and  myxomata,  also  at  times  develop,  either 
in  their  pure  types  or  with  blended  characters, 
within  the  spinal  cord.  They  present  few  intrinsic 
peculiarities  in  their  manner  of  affecting  the  cord. 
They  rarely  attain  any  large  size  ;  indeed  the  limi- 
tations of  the  spinal  canal  only  permit  of  much  in- 
crease in  one  direction.  Thus  elongated  growths 
are  occasionally  met  with.  To  a  considerable  ex- 
tent, such  tumours  have  an  infiltrating  mode  of 
growth,  though  their  boundaries  are  apt  to  be  rather 
more  defined  than  are  those  of  gliomata. 

In  regard  to  the  causes  of  these  tumours,  almost 
nothing  more  definite  can  be  said  than  that  they 
seem,  at  times,  to  find  occasion  and  conditions 
suitable  for  their  initiation  after  some  blow  upon 
the  spine  or  concussion  of  the  spinal  cord. 

{b)  Of  the  growths  which  tend  to  occur  in  the 
spinal  cord  (as  occasionally  in  other  parts  of  the 
body)  under  the  influence  of  some  general  disease 
or  diathetic  condition,  two  are  especially  to  be 
named.  These  are  tiibercitlar  growths  and  syphilitic 
giiiniitata.  The  former  are  generally  small,  varying 
in  size  from  a  mustard-seed  to  a  pea,  and  only  very 
rarely  attaining  the  dimensions  of  a  hazel-nut. 
Next  to  gliomata,  they  are  the  new-growths  most 
frequently  met  with  in  the  substance  of  the  spinal 
cord.  When  small,  they  may  occur  in  '  association 
with  a  cerebro-spinal  tubercular  meningitis  ;  but  at 
other  times  they  are  found,  and  especially  the  larger 
growths,  existing  independently  of  any  acute  in- 
flammation of  the  meninges.  In  this  latter  case, 
the  tumours  may  be  combined  with  a  certain  amount 
of  adjacent  and  secondary  softening  of  the  substance 
of  the  cord. 

Syphilitic  gummata,  originating  in  the  cord  itself, 
occur  only  with  the  greatest  rarity.  They  are  more 
frequently  found  starting  from  the  meninges,  and 


then  they  may  press  upon  or  actually  grow  into  the 
nerve-substance. 

Cancer  is  believed  not  to  occur  primarily  in  the 
substance  of  the  spinal  cord,  though  it  may  grow 
into  its  substance,  or  seriously  press  upon  it,  when 
originating  either  in  the  meninges  or  in  the  vertebra. 

Growths  from  the  spinal  meiiinges ,  or  adventi- 
tious products  within  the  spinal  canal  pressing 
upon  the  cord  may  most  advantageously  be  referred 
to  here.  The  new-gro'wths  that  occur  are  similar 
to  those  met  with  in  the  cord  itself,  with  the  addi- 
tion of  others,  and  more  especially  sarcomata  and 
myxomata.  The  principal  adventitious  products 
are  such  parasites  as  cysticerci  and  hydatids.  The 
former  are  very  rare  and  coniparatively  unimportant. 
Hydatids,  however,  are  of  much  more  importance. 
They  may  be  found  within  the  dura  mater,  but  they 
have  been  met  with  much  more  frequently  outside 
this  membrane,  often  forming  large  tumours  con- 
tiguous to  and  encroaching  upon  the  spinal  canal. 

Symptoms,  Course,  and  Terminations. — 
The  difficulties  of  diagnosis  are  almost  always  very 
great  in  the  case  of  tumours  of  the  spinal  cord, 
because  in  their  early  .stages,  and  occasionally  for 
prolonged  periods,  they  are  associated  with  slight 
and  somewhat  vague  symptoms. 

Independently  of  the  variations  in  different  cases, 
consequent  upon  the  longitudinal  situation  or  level 
of  the  tumour  in  the  spinal  cord,  the  symptoms 
to  which  they  give  rise  in  various  parts  of  the  body 
may  be  more  or  less  vague  anomalies  of  sensibility 
in  different  regions,  associated  with  a  certain  de- 
gree of  weakness,  often  not  amounting  to  actual 
paralysis. 

Growths  from  the  meninges,  or  from  the  vertebrae, 
pressing  upon  the  spinal  cord,  are  not  quite  so  apt 
to  run  a  latent  course  for  any  length  of  time,  since 
they  are  rather  more  prone  to  involve  the  anterior 
or  the  posterior  roots  on  one  or  on  both  sides — at 
first  irritating  them,  and  subsequently  causing  para- 
lysis from  pressure.  Thus  localised  numbness, 
pains,  or  anesthesia,  either  alone  or  associated 
with  twitching,  cramps,  or  paralysis,  confined  to 
certain  parts  of  the  body,  are  rather  more  common 
incidents  during  the  growth  of  extra-  than  of  intra- 
medullary tumours.  Still  the  diagnosis  between 
these  two  classes  of  tumours  may  be  impossible. 

Sclerosis,  in  its  '  insular '  form,  especially  when 
the  patches  are  few  or  close  together,  may  also  pre- 
sent symptoms  almost  inseparable  from  the  first 
stage  of  some  intra-medullary  tumour.  The  im- 
portant fact  is,  however,  that  sclerosis  in  the  cord 
tends  to  become  more  and  more  generalised,  and 
thus  gives  rise  to  a  proportionately  widening  range 
of  symptoms  ;  or  else  it  limits  itself  to  special 
columns,  and  thus  becomes  associated  with  more 
special  sets  of  symptoms. 

With  any  of  these  tumours  of  the  spinal  cord,  the 
symptoms  are,  after  a  time,  liable  to  undergo  a 
sudden  and  grave  increase,  owing  to  the  occurrence 
of  a  hasmorrhage  into  its  substance  and  perhaps  into 
adjacent  regions  of  the  spinal  cord,  or  else  owing 
to  the  commencement  of  a  process  of  secondary 
transverse  softening.  Beyond  these  possibilities  of 
sudden  grave  augmentation  of  symptoms,  the  course 
of  intra-medullary  tumours  is  also  apt  to  be  marked 
by  peculiar  exacerbations  and  remissions  from  time 
to  time,  in  association  with  periods  of  altered  growth 
or  vascularity  of  the  tumour  itself. 

Diagnosis. — The  very  gradual  onset  of  the  sym- 
ptoms in  cases  of  tumour  of  the  spinal  cord  or  of  its 
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meninges  is  a  point  of  great  importance  in  the 
diagnosis  of  these  conditions.  Thus,  for  instance, 
we  eliminate  arachnoid  or  intra-medullary  hemor- 
rhages, and  also  the  numerous  class  of  cases  of 
softening  of  the  spinal  cord,  with  other  affections 
having  a  more  or  less  abrupt  origin.  The  diagnosis 
of  tumour  of  the  cord  as  distinct  from  its  compres- 
sion by  disease  of  vertebras  (where  there  is  also 
generally  a  slow  evolution  of  paralytic  symptoms) 
must  be  based  in  part  upon  the  absence  of  distinct 
pains  and  of  any  evidence  of  vertebral  disease.  The 
diagnosis  from  meningeal  tumours  has  already  been 
referred  to  under  the  head  of  Symptoms  ;  and  so 
also  has  the  diagnosis  from  mere  sclerosis  of  the 
spinal  cord,  in  which  the  connective-tissue  over- 
growth is  not  sufficiently  bulky  to  amount  to  an 
actual  tumour. 

If  the  arrival  at  a  diagnosis  as  to  the  existence  of 
a  tumour  of  the  spinal  cord  is  a  process  beset  with 
difficulties,  these  by  no  means  cease  when,  passing 
from  the  primary,  we  have  to  approach  the  second- 
ary question  as  to  the  nature  of  the  growth  pre- 
sumed to  exist.  But  little  is  possible  in  this  direc- 
tion. It  is  true  that,  with  a  history  of  pre-existing 
syphihs,  even  without  the  evidence  of  other  simul- 
taneous manifestations,  we  should  be  warranted  in 
assuming  it  to  be  even  more  than  possible  that  an 
existing  growth  was  syphilitic  in  nature,  and  in 
treating  the  patient  accordingly  ;  and  that  all  the 
more  because  this  is  about  the  only  kind  of  new- 
growth  as  to  which  we  have  distinct  evidence  of  its 
amenability  to  the  influence  of  remedies.  The 
presumptions  in  favour  of  the  tubercular  nature 
•of  a  supposed  new-growth  in  the  spinal  cord  would 
rarely  carry  with  them  more  than  a  moderate 
amount  of  cogency.  Still,  occasionally  the  general 
habit  of  the  patient,  together  with  the  fact  of  the 
existence  of  scrofulous  enlargement  of  glands,  or  of 
some  forms  of  phthisis,  might  give  more  or  less 
probability  to  such  a  conclusion.  Beyond  this, 
not  much  can  be  done  in  the  way  of  diagnosing 
special  kinds  of  tumours.  We  might  be  guided 
in  our  opinion  as  to  the  possible  existence  of  a 
--.arcoma  by  the  presence  of  one  or  more  of  such 
growths  in  other  parts  of  the  body  ;  or,  failing 
this,  we  may  recollect  that  primary  cancer  affect- 
ing the  spinal  cord  is  almost  unknown,  and  that 
gliomatous  tumours  are,  next  to  the  tubercular, 
those  which  are  most  frequently  met  with  in  the 
cord  itself  The  diagnosis  of  hydatids  may  be  im- 
possible, as  the  writer  has  seen  in  a  recent  obscure 
case  in  which  there  was  no  evidence  of  hydatids 
elsewhere,  and  no  local  swelling  in  the  tissues  out- 
side the  spinal  canal.  Operation,  on  the  assump- 
tion that  the  paraplegic  condition  might  be  due  to 
Pott's  disease,  revealed  the  true  nature  of  the  case, 
and  terminated  in  recovery. 

Prognosis  The  prognosis  in  all  the  cases  of 

intra-medullary  growth  is  bad.  Life,  it  is  true, 
may  last  for  months  or  even  years,  but  the  ten- 
dency is  for  the  primary  affection  to  set  up  other 
secondary  accidents,  in  the  form  either  of  ha;mor- 
rhage  or  of  softening.  Thus,  paralysis  is  rendered 
more  complete,  and  the  way  is  paved  for  an  ulti- 
mate fatal  termination,  through  the  intervention  of 
cystitis  and  renal  mischief ;  by  way  of  bed-sores 
with  exhaustion  and  blood-poisoning  ;  or  by  exten- 
sion of  softening  upwards  to  the  cervical  region, 
and  the  supervention  of  respiratory  paralysis. 

In  the  cases  of  extra-medullary  growths  the  pro- 
gnosis is  not  so  grave.    Syphilitic  growths  from,  or 


thickenings  of,  the  spinal  meninges  may  yield  to 
treatment ;  while  other  forms  of  meningeal  growth 
or  adventitious  products  may  be  capable  of  diagno- 
sis and  of  relief  by  operation. 

Treatment.  -  In  the  case  of  the  existence  of  a 
syphilitic  tumour  in  the  spinal  cord  or  in  its 
meninges,  we  may  attempt  (and  with  some  expecta- 
tion of  success)  to  treat  the  causal  morbid  condition 
with  large  doses  of  iodide  of  potassium  (gr.  xv_ 
xxx)  in  combination  with  perchloride  of  mercury. 
But  in  almost  all  other  cases  of  intra-medullary 
growth  little  can  be  done  in  this  direction,  and  we 
are  reduced  to  the  necessity  of  dealing  with  the 
paraplegic  state  and  its  attendant  conditions  as  best 
we  can,  and  also  of  attending  to  the  general  health, 
with  the  view  of  arresting  the  progress  of  the  disease 
and  keeping  its  possible  complications  in  check. 
See  9.  Spinal  Cord,  Softening  of. 

For  tumours  of  the  spinal  meninges  or  hydatids 
within  the  spinal  canal,  we  must  call  in  the  aid  of 
the  surgeon.  IL  Chari.ion  Bastian. 

22.  Syringomyelia. — Svnon.  :  Syringomye- 
litis  ;  Hydromyelia  ;  HydrorrJiaikis  Interna  ;  Cen- 
tral Gliomatosis  ;  Fr.  Myelitc  I\riependyiuaiie  : 
Ger.  Syringomyclie. 

This  condition  has  been  long  known  on  its 
pathological  side,  but  it  has  been  only  of  late  years 
connected  with  anything  like  a  definite  symptoma- 
tology. Formerly,  therefore,  the  disease  was  never 
diagnosed  during  life  ;  the  morbid  condition  was 
only  recognised  after  death  as  the  cause  of  pre- 
viously obscure  and  little-understood  symptoms. 
During  recent  years,  however,  it  has  been  other- 
wise— many  diagnoses  have  been  made  during  life 
and  subsequently  verified. 

/Etiology  and  Pathology.- -There  are  two 
principal  conditions  in  which  cavities  are  found  in 
the  spinal  cord  ;  and  though  in  their  typical  forms 
they  may  be  quite  distinct  from  one  another,  in 
many  other  cases  they  exist  in  combination  and  are 
not  separable  conditions.  The  simple  condition  is 
known  as  hydroiuyelus  or  hydromyelia — a  state  in 
which  there  is  a  dilatation  of  the  central  canal  of 
the  cord,  and  in  which  this  canal  is  distended  with 
fluid  ;  this  being  either  a  congenital  condition,  or 
perhaps  a  result  later  in  life  of  the  pressure  of  a 
tumour  on  a  portion  of  the  central  canal,  which 
oljliterates  it  at  the  seat  of  pressure,  and  leads  to  the 
dilatation  above.  The  more  complex  condition  is 
what  is  known  as  syringomyelia,  in  which,  though 
there  is  dilatation  of  the  canal  of  the  cord  as  before, 
there  is  also  a  gliomatous  overgrowth  or  new-forma- 
tion around  this  dilated  canal,  which  extends  more 
or  less  into  different  parts  of  the  posterior  half  of  the 
cord. 

It  is  commonly  supposed  that  there  is  some  con- 
genital defect  in  the  structure  of  the  cord  in  these 
latter  cases,  so  that  the  central  canal  remains  large, 
and  has  around  it  a  variable  amount  of  the  un- 
altered embryonic  tissue  of  the  organ,  closely  allied 
in  structure  to  the  neuroglia,  some  amount  of  which 
always  exists  at  the  surface  of  the  cord  as  well  as 
around  its  central  canal.  At  some  variable  period 
in  the  life  of  the  individual  (but  mostly  between 
puberty  and  the  twentieth  year)  growth  seems  to 
take  place  to  a  more  or  less  marked  degree  in  this 
embryonic  tissue,  resulting  in  the  production  of  a 
gliomatous  new-formation,  which  infiltrates  to  a 
variable  extent  the  grey  matter,  and  also  the  pos- 
terior and  postero-lateral  columns.    The  symptoms 
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of  the  disease  are  thus  gradually  produced  by  the 
increase  and  invasion  of  the  new  growth,  and  they 
will  naturally  vary  in  their  rapidity  of  evolution  with 
the  rapidity  or  otherwise  of  increase  in  the  new 
tissue  itself.  Cavities  other  than  the  enlarged  cen- 
tral canal  are  frequently  found  co-existing  in  this 
gliomatous  new-formation,  which  have  probably 
been  formed  therein  by  degenerative  changes. 

The  dilatation  of  the  central  canal  sometimes 
exists  throughout  the  entire  length  of  the  cord,  and 
there  may  likewise  be  a  dilatation  of  the  iter  between 
the  third  and  fourth  ventricles  of  the  brain.  In 
other  cases — and  this  is  the  most  frequent  condition 
— the  cavity  only  involves  the  cervical  and  the 
upper  dorsal  region  of  the  cord,  or  perhaps  a  still 
more  limited  longitudinal  area.  The  transverse 
section  of  the  cavity  may  be  oval  or  circular,  while 
in  other  cases  there  are  narrow  chink-like  extensions 
into  one  or  both  posterior  cornua.  Other  indepen- 
dent more  or  less  chink-like  cavities  are  also  fre- 
quently found,  which,  as  before  indicated,  ar'e 
supposed  to  have  resulted  from  degenerative  pro- 
cesses or  from  hcEmorrhages  occurring  in  the  new 
gliomatous  tissue. 

In  brief,  the  condition  seems  to  be  due  in  the 
first  place  to  a  congenital  arrest  of  development, 
supplemented  most  frequently  somewhere  between 
the  fifteenth  and  the  thirtieth  year,  without  assign- 
able cause,  by  an  overgrowth  of  gliomatous  tissue 
of  varying  extent  and  rapidity  around  the  dilated 
central  canal  and  into  contiguous  regions  of  the 
cord  ;  the  symptoms  being  due  in  the  main  to  this 
latter  process,  to  pressure  occasioned  by  the  fluid  or 
by  the  new  tissue  itself,  as  well  as  to  the  subsequent 
changes  taking  place  in  the  infiltrated  regions  of  the 
cord. 

Symptoms. — The  symptoms  of  the  disease  often 
begin  between  the  fifteenth  and  the  twentieth  years 
(rarely  later  than  the  thirtieth),  and  they  may  con- 
tinue for  ten  to  twenty  years  before  a  fatal  termina- 
tion occurs. 

Patients  complain  of  variable  pains  in  the  cervico- 
scapular  region,  and  some  amount  of  muscular 
atrophy  soon  shows  itself  about  the  arms  or 
shoulders.  Occasionally  there  may  be  atrophy  also 
of  some  of  the  muscles  of  the  leg. 

The  arms,  or  arms  and  legs,  also  become  more  or 
less  weak  ;  the  deep  reflexes  are  exaggerated  ;  and 
some  amount  of  rigidity  may  likewise  show  itself  in 
the  lower  extremities. 

With  these  symptoms  there  are  very  characteristic 
modifications  of  sensibility.  Tactile  sensibility  and 
the  muscular  sense  may  be  little  if  at  all  impaired, 
but  painful  and  thermic  impressions  (which  are  con- 
ducted to  the  brain  through  the  central  regions  of 
the  cord)  are  lost  in  one  or  both  arms  and  in  con- 
tiguous parts  of  the  trunk.  The  distribution  of  the 
areas  affected  by  this  loss  of  sensibility  varies  much 
in  different  cases  ;  sometimes  they  are  unilateral 
and  sometimes  bilateral.  In  one  case  under  the 
writer's  care  the  whole  of  the  trunk  and  the  two 
upper  extremities  were  involved,  except  for  a  broad 
band  about  six  inches  wide  which  encircled  the  body 
just  above  the  level  of  the  umbilicus.  Less  frequently, 
and  mostly  in  the  later  stages  of  the  disease,  there 
may  be  complete  anresthesia  of  the  skin  and  mucous 
membranes  over  the  whole  or  part  of  one  side  of  the 
body.  The  special  senses  are  generally  unaffected, 
and  power  over  the  sphincters  is  also  unimpaired. 
Some  of  the  ocular  muscles  may  be  weakened  or 
paralysed  where  the  dilatation  of  the  central  canal 


extends  upwards  so  as  to  aftect  the  iter,  and  is  so 
great  as  to  lead  to  pressure  upon  some  of  the  con- 
tiguous nuclei  for  the  ocular  nerves.  Under  similar 
conditions  nystagmus  may  also  not  infrequently  be 
present. 

Trophic  troubles,  other  than  the  muscular  atrophy, 
are  not  at  all  uncommon  in  the  course  of  this  dis- 
ease. In  the  first  place  it  may  be  said  that  such 
patients  frequently  burn  themselves  about  the  upper 
extremities,  owing  to  the  loss  of  painful  and  thermic 
sensibility.  Other  changes,  however,  occur  spon- 
taneously, such  as  alterations  in  the  joints  of  the 
tabetic  type,  or  ulcerations  of  the  skin.  In  these 
cases  it  may  be  suspected  that  affections  of  the  peri- 
pheral nerves  are  associated  with  the  changes  in  the 
spinal  cord — a  combination  which  has  been  proved 
to  exist  in  a  remarkaljle  variety  of  syringomyelia 
first  recognised  in  Brittany,  and  known  as  '  Morvan's 
disease,'  which  is  characterised  by  neuralgic  pains, 
cutaneous  anaesthesia,  and  painless  but  destructive 
whitlows.    See  p.  1028. 

Diagnosis. — The  diagnosis  of  syringomyelia  is 
now  fairly  easy  in  the  majority  of  cases.  It  is  the 
combination  of  loss  of  painful  and  thermic  sensibi- 
lity, without  loss  of  tactile  sensibility,  in  association 
with  muscular  atrophy  in  the  upper  extremities 
more  especially,  which  is  characteristic  of  the  dis- 
ease. 

Formerly  this  affection  was  sometimes  confounded 
with  anomalous  cases  of  disseminated  sclerosis, 
though  such  a  mistake  is  much  less  likely  to  occur 
now.  It  bears  most  resemblance  to  certain  cases 
of  '  hypertrophic  cervical  pachymeningitis '  {see 
Meninges,  Spinal,  Inflammation  of,  p.  977), 
though  these  latter  cases  may  usually  be  distinguished 
by  the  greater  amount  of  pain  in  the  nape  of  the  neck 
and  in  the  upper  extremities,  together  with  a  certain 
amount  of  spasm,  and  the  loss  of  tactile  as  well  as 
other  modes  of  sensibility,  instead  of  the  disso- 
ciated anaesthesia  so  characteristic  of  syringo- 
myelia. 

Prognosis. — The  prognosis  is  hopeless  as  re- 
gards cure  or  control  of  the  disease,  but  the  affec- 
tion is  a  very  chronic  one,  and  therefore  not 
specially  dangerous  to  life  till  a  rather  long  series  of 
years  has  elapsed. 

Treatment. — Treatment  can  only  be  directed 
to  the  maintenance  of  the  general  health,  and  to  the 
alleviation  of  pains  where  they  are  distressing  by 
means  of  acetanilide  or  of  morphine.  Massage  and 
electrical  treatment  may  also  be  of  some  use  during 
the  early  stages  of  the  disease. 

H.  Charlton  Bastian. 

23.  Spinal    Cord,    Malformations   of.  — 

Various  conditions  are  comprised  under  this  head 
which  are  of  little  or  no  interest  to  the  practitioner. 
The. spinal  cord  may  be  absent,  imperfectly  de- 
veloped, or  douVjle.  Again,  cases  occur  in  which 
the  spinal  cord  is  either  unduly  long  or  unduly 
short,  or  in  which  it  may  present  some  trifling  lack 
of  symmetry.  One  of  the  most  interesting  of  these 
latter  conditions  is  due  to  the  fact  discovered  by 
F'lechsig  of  the  possible  non-uniform  distribution  of 
the  pyramidal  tracts  upon  the  two  sides  of  the  cord, 
so  that  the  amount  of  decussation  of  the  motor 
fibres,  not  only  in  different  individuals,  but  also  in 
the  two  halves  of  the  same  cord,  may  be  quite  un- 
equal. In  the  latter  case  a  slight  asymmetrical  de- 
velopment of  the  antero-lateral  columns  on  the  two 
sides  would  be  met  with. 
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Congenital  Dilatation  of  the  central  canal  of  the 
Spinal  Coj-d  {Hydy-orrhachis  interna,  or  Hydro- 
myelns)  has  already  been  referred  to  as  constituting 
one  side  of  the  disease  described  as  '  Syringo- 
myelia '  ;  in  which,  however,  other  cavities  are 
frequently  found  resulting  from  the  breaking-down 
of  the  gliomatous  new-growth. 

Congenital  dilatation  of  the  central  canal  in  its 
most  developed  form  is  apt  to  be  met  with  also  in 
some  cases  of  spina  bifida  •  while  in  others  the 
canal  in  the  lumbar  region  is  open  posteriorly,  and 
the  halves  of  the  posterior  columns  are  more  or  less 
widely  separated  ;  there  is,  in  fact,  a  congenital 
arrest  of  development  in  the  spinal  cord  very  similar 
to  that  which  exists  in  the  spinal  canal.  .Set' Spina 
Bifida.  H.  Charlton  Bastian. 

II.  Diseases  of  the  Spinal  Cord  depen- 
dent upon  unknown,  or  very  imperfectly 
known,  organic  changes, 

24.  Tetanus, — See  Tetanus, 

25.  Tetany. — See  Tetany, 

6,  Torticollis,  —See  Wry-Neck. 

27,  Writer's  Cramp,  kc.—  See  Writer's 
Cramt, 

28,  Reflex  Paraplegia.  —  Synon.  :  Urinary 
Paraplegia  (in  part)  ;  Fr.  FaraplJgie  Keflexe  ;  Ger, 
Reflexldhmitng. 

General  Remarks. — Some  practitioners  be- 
lieve that  paralyses  of  various  kinds  are  brought 
about  purely  by  reflex  influences.  They  would  in- 
clude under  this  category  some  of  the  cases  of 
paralyses  of  separate  muscles,  such  as  the  ocular  ; 
some  cases  of  paralysis  of  one  or  both  arms  ;  or 
some  of  the  cases  of  paralysis  of  one  or  both  lower 
extremities.  It  is  the  last  class  of  cases  with 
which  we  are  now  specially  concerned,  though  most 
of  what  is  to  be  said  in  the  present  article  may, 
mutatis  mutandis,  be  considered  applicable  to  the 
whole  class  of  so-called  'reflex  paralyses.' 

Those  who  believe  in  the  frequent  existence  of 
this  form  of  paralysis  are  considerably  less  numerous 
than  they  were  about  forty  years  ago,  when  the 
notion  of  its  frequency  and  importance  was  warmly 
espoused  Ijy  Brown-Sequard,  at  a  time  when  the 
morbid  anatomy  of  the  spinal  cord  was  very  imper- 
fectly known.  The  number  of  competent  observers 
was  then  smaller,  and  the  difficulty  in  detecting 
morbid  changes  in  this  organ  was  also  much  greater 
than  it  is  at  the  present  time,  when  we  are  accus- 
tomed to  employ  more  elaborate  methods  for  its 
preservation  and  for  its  examination.  Yet  one  of 
the  strongest  of  the  arguments  brought  forward  in 
favour  of  the  existence  of  '  reflex  paraplegia  '  was 
the  absence  of  discovered  lesions  in  the  spinal  cord 
in  a  class  of  cases  reported  upon  by  Stanley,  in 
which  paraplegia  was  associated  with  various  mor- 
bid conditions  of  the  urinary  organs — cases,  in  fact, 
of  the  so-called  'urinary  paraplegia.'  And  one  of 
the  main  supports  for  the  opinion  of  those  who  still 
believe  in  the  existence  of  a  class  of  reflex  para- 
plegias would  even  now  lie  in  the  absence,  in  cer- 
tain cases  of  paraplegia  terminating  fatally,  of  any 
actually  discovered  lesion, 

/Etiology  anii  Pathogenesis. — The  interpre- 
tation of  the  paralyses  of  this  class  put  forward  by 
Brown-Sequard  was  as  follows  :  That  an  irritation, 
operating  upon  certain  sensory  nerves,  produced 
impressions  which,  after  impinging  upon  the  pro- 


perly related  grey  matter  in  the  spinal  cord,  are 
thence  in  part  reflected  along  vaso-motor  nerves 
regulating  the  calibre  of  certain  blood-vessels  which 
supply  either  [a)  the  portion  of  the  spinal  cord  in 
relation  with  the  paralysed  parts,  or  else  (/')  the 
great  nerves  or  the  muscles  themselves  of  the  para- 
lysed parts.  In  either  case  this  reflection  of  impres- 
sions resulting  from  irritation  of  sensory  nerves, 
upon  such  special  groups  of  vaso-motor  nerves,  is 
supposed  to  lead  to  a  persistent  spasm  of  the  vessels 
which  they  innervate,  so  as  to  cause  a  continuous 
anxmic  condition,  either  of  certain  vascular  terri- 
tories in  the  spinal  cord  itself,  or  else  of  the  related 
nerve-trunks  and  muscles.  In  either  case,  too,  the 
nutrition  of  the  parts  involved  in  this  ansemia  is  sup- 
posed to  sufier — so  that  their  functions  can  no  longer 
be  carried  on,  or  only  in  a  very  imperfect  manner — 
and  thus  a  more  or  less  complete  paralysis  results, 
which  is  capable,  however,  of  being  mitigated  from 
time  to  time,  of  actually  intermitting,  or  indeed  of 
being  abruptly  cured,  according  as  temporary  dimi- 
nutions or  a  complete  disappearance  of  the  original 
exciting  cause  may  lead  to  a  diminution  or  to  an 
actual  cessation  of  the  supposed  profound  an?emia 
produced  by  the  postulated  spasms  of  vessels. 
These  are  the  theories  upon  which  the  doctrines  of 
'  reflex  paraplegia  '  are  based. 

Among  the  sources  from  which  the  initial  irrita- 
tion IS  supposed  to  proceed,  almost  all  parts  of  the 
body,  internal  as  well  as  external,  are  included. 
Thus  irritative  impressions,  it  is  thought,  may  ema- 
nate from  almost  any  part  of  the  urinary  tract — from 
the  urethra  to  the  kidney  ;  in  other  cases  similar 
impressions  may  emanate  from  some  portion  of  the 
female  genital  organs  ;  in  others  from  the  intestinal 
canal,  owing  to  the  presence  of  worms  or  some  such 
persistent  causes  of  irritation  ;  in  others  from  some 
portion  of  the  thoracic  organs  ;  or,  as  it  seems  to  be 
held,  from  irritated  sensory  nerves  in  almost  any 
part  of  the  body,  whether  situated  near  the  surface 
or  deep  among  the  tissues. 

The  assemblage  of  sympt6ms  supposed  to  charac- 
terise these  forms  of  reflex  paralysis  presents  nothing 
like  a  distinctive  mode  of  grouping.  And  of  the 
several  components  of  the  group  put  forward  by 
Brown-Sequard,  as  pertaining  to  one  of  the  most 
typical  varieties,  namely,  'urinary  paraplegia,"  none 
can  now  have  any  pretensions  to  be  regarded  as 
distinctive,  excepting  the  alleged  tendency  of  the 
paralysis  to  vary  in  degree  with  variations  in  the 
malady  on  which  it  is  supposed  to  depend,  together 
with  its  tendency  to  spontaneous  or  easy  cure  co- 
incidently  with  or  soon  after  the  cessation  of  the 
urinary  troubles,  whatever  they  may  have  been.  In 
harmony  with  this  latter  character  also  are  the 
alleged  facts  that  speedy  cures  have  been  brought 
about  of  cases  of  paraplegia,  especially  in  children, 
after  the  expulsion  from  the  alimentary  canal  of 
tapeworms  or  round-worms ;  or  of  cures  of  the 
same  disease  in  adult  females  after  the  cessation  of 
some  uterine  inflammation  ;  or  of  cures  of  a  para- 
lysis of  ocular  muscles  after  the  removal  of  some 
carious  tooth  which  had  previously  been  exercising 
an  irritative  influence  upon  branches  of  the  dental 
nerve. 

It  would  be  useless  to  attempt  to  deny  the  exist- 
ence of  such  cases  ;  they  are  theoretically  possible. 
On  the  other  hand,  the  writer  is  compelled  to 
believe,  after  a  very  extensive  experience,  that,  if 
they  exist,  they  can  only  occur  as  extremely  rare 
events. 
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Although  it  is  theoretically  possible  that  an  irri- 
tation of  a  sensory  nerve  may  be  reflected  on  to 
vaso-motor  nerves,  so  as  to  lead  to  arterial  spasms 
in  certain  territories  of  the  spinal  cord,  or  in  certain 
groups  of  muscles,  it  is  difficult  here,  as  it  is  when 
postulated  in  explanation  of  other  functional  diseases 
of  the  spinal  cord,  to  imagine  that  such  a  condition 
of  spasm  could  be  maintained  for  weeks  or  even 
months.  Nor,  if  it  could  occur  for  these  prolonged 
periods,  and  to  such  an  extent  as  to  annul  some  of 
the  most  important  functions  of  the  spinal  cord 
during  this  time,  is  it  at  all  clear  that  the  nutrition 
of  the  cord  in  the  affected  regions  would  not  be 
seriously  interfered  with  by  such  prolonged  anaemia  ; 
and,  if  so,  the  assumed  speedy  resumption  of  healthy 
functions  pari  passu  with  the  diminution  or  dis- 
appearance of  the  vascular  spasms  would  constitute 
another  difficulty,  since  such  speedy  recovery  would 
be  scarcely  compatible  with  the  theory  upon  which 
the  explanation  of  the  disease  is  based. 

Again,  it  is  almost  certain  that  many  of  the  cases 
formerly  supposed  to  belong  to  this  category  of 
'  reflex  paralysis '  had  no  right  to  figure  therein. 
Cases  of  diphtheritic  paralysis  have  been  proved  to 
belong  to  a  diff'erent  category  ;  and  there  is  good 
reason  to  believe  that  in  other  instances  the  morbid 
conditions  really  existing  as  causes  of  the  paralysis 
have  simply  been  overlooked,  either  because  the 
appreciable  changes  were  only  slightly  advanced  at 
the  time  of  the  patient's  death  (owing  to  the  brief 
duration  of  the  illness)  ;  or  because  of  the  want  of  a 
thorough  examination  of  the  cord,  conducted  with 
all  needful  aids,  care,  and  expenditure  of  time  ;  or, 
finally,  because  the  disease  may  have  been  in  the 
peripheral  nerves  rather  than  in  the  spinal  cord 
itself 

It  seems  clear,  therefore,  that  the  opinions  of 
those  who  believe  in  the  existence  of  '  reflex  para- 
lysis,'and  of  'reflex  paraplegia'  in  particular,  stand 
much  in  need  of  further  support  and  definition. 
Well-observed  and  well-recorded  instances  of  the 
disease  are  urgently  wanted,  if  '  reflex  paraplegia '  is 
to  retain  its  claim  to  a  place  in  our  nosology. 

H.  Charlton  Bastian. 

29.  Intermittent  Paraplegia. — Synon.  :  In- 
termittent Spinal  Paralysis  ;  Fr.  Paralysie  Spinale 
Intertiiitlente  ;    Ger.    Interiniltirende  Paralysis 

Spinalis  Very  few  cases  of  paraplegia  of  this  type 

have  been  recorded,  and  it  must  also  be  a  condition 
of  extreme  rarity. 

The  earliest  recorded  example  was  made  known 
by  Romberg,  and  as  this,  both  in  its  nature  and  its 
course,  seems  to  have  been  a  typical  instance,  it  may 
be  cited  here.  '  A  woman,  sixty-four  years  of  age, 
after  being  quite  well  the  day  before,  was  suddenly 
attacked  with  paralysis  of  the  lower  extremities  and 
of  the  sphincters.  Sensibility  was  unchanged,  con- 
sciousness clear,  the  temperature  cool,  pulse  80,  small 
and  empty,  no  pain  in  the  spinal  cord.  The  next 
day  there  was  an  astonishing  change  in  the  condi- 
tion. The  patient  could  walk  again  and  void  urine 
voluntarily,  and  only  complained  of  weakness  in  the 
legs.  The  following  morning  there  was  paraplegia 
again,  which  had  set  in  at  the  same  hour  as  it  had 
done  two  days  before.  A  third  paroxysm  was 
awaited,  which  also  set  in  at  the  appointed  time, 
although  without  paralysis  of  the  sphincters.  Quinine 
effected  a  rapid  cure.' 

Additional  cases  have  since  been  recorded  by  Erb, 
Hartwig,  and  other  observers  ;  and  the  view  now 
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entertained  concerning  them  is  that  they  are  due  to 
multiple  neuritis  or  to  a  multiple  peripheral  neur- 
osis, rather  than  to  any  disease  of  the  spinal  cord 
itself    See  Neuritis,  Multiple. 

Any  future  cases  should  be  observed  and  recorded 
with  the  greatest  care.  Meanwhile  it  must  be  re- 
membered that  those  already  observed  seem  to 
have  proved  extremely  amenable  to  the  influences 
of  quinine  and  of  arsenic. 

H.  Charlton  Bastian. 

30.  Functional  Paralysis  of  Spinal  Type. 

Synon.  :  Hysterical  Paraplegia. 

It  is  generally  admitted  that  paralyses  of  the  '  hys- 
terical '  type  more  frequently  belong  to  the  para- 
plegic than  to  the  hemiplegic  variety.  Even  good 
observers,  however,  are  rather  too  prone  to  look 
upon  the  terms  '  functional '  and  '  hysterical '  as 
interchangeable.  This  is  apt  to  create  confusion. 
Surely  there  may  be  functional  paralyses  which  have 
no  right,  merely  as  such,  to  the  appellation  '  hys- 
terical.'  Certain  it  is  that  in  a  considerable  pro- 
portion of  cases,  which  we  seem  justified  in  regard- 
ing as  functional,  there  may  be,  apart  from  the 
paralysis,  no  symptoms  or  mental  peculiarities  which 
could  be  described  as  '  hysterical.' 

This  whole  subject  bristles  with  difficulties,  for, 
as  the  writer  has  endeavoured  to  point  out,  the 
different  forms  of  functional  paralysis  must  be  de- 
pendent upon  faulty  nutrition  and  faulty  function- 
ing (apart  from  gross  organic  disease)  of  this  or  that 
territory  of  the  brain,  and  probably  also  of  this  or 
that  region  of  the  spinal  cord.  This  being  so,  func- 
tional paralyses  should  closely  accord  in  their  cha- 
racters with  the  forms  of  paralysis  caused  by  actual 
gross  lesions  in  different  regions  of  the  brain  and 
spinal  cord  ;  though  the  two  classes  may  differ  in 
severity  and  in  curability — one  or  both. 

'  Some  appear  to  think  (or  their  language  seems 
to  imply)  that  all  cases  of  paralysis  not  due  to  a 
structural  cause  must  be  of  a  hysterical  order  ;  and, 
as  they  believe  hysteria  to  be  due  to  a  perverted 
activity  of  the  brain,  it  perhaps  never  occurs  to 
them  to  consider  whether  some  of  the  cases  of  func- 
tional paralysis  coming  before  them  may  not  have 
their  origin  in  a  depressed  or  perverted  activity  in 
some  portion  of  the  spinal  cord.  For  one  or  other 
of  these  reasons,  it  happens  that  up  to  the  present 
time  almost  nothing  has  been  said  upon  this  subject  ; 
so  that  no  rules  of  any  kind  are  laid  down  in  our 
text-books  to  help  us  in  distinguishing  spinal  from 
cerebral  cases  of  functional  paralysis.' 

Symptoms. — It  seems  clear,  however,  that  if 
there  are  in  reality  cases  of  functional  paralysis  of 
spinal  type,  they  at  least  could  have  no  sort  of  right 
to  be  spoken  of  as  '  hysterical,'  seeing  that  hysteria 
is  now  generally  admitted  to  be  a  functional  disease 
of  the  brain.  The  writer  believes  that  such  cases 
are  to  be  met  with  not  infrequently,  and  for  the 
present  he  is  disposed  to  range  them  tentatively  in 
two  classes,  viz.  :  — 

A.  Cases  of  the  Spastic  Type,  due  to  functional 
perversion  or  defect  in  some  part  of  the  pyramidal 
system  of  fibres  in  the  spinal  cord. 

B.  Cases  of  the  Flaccid  Type,  due  to  functiona, 
defect  in  the  anterior  cor  una  in  certain  segiiietits  of 
the  spinal  cord. 

In  both  sets  of  cases  there  is  mostly  a  complete 
absence  of  ordinary  hysterical  symptoms.  Instances 
of  Class  A  approximate  somewhat  in  their  symptoms 
to   those  of  '  spastic  spinal  paralysis '  ;  that  is, 


SPINAL  CORD,  DISEASES  OF 


1563 


there  is  paresis  or  actual  paralysis,  with  more  or 
less  of  rigidity  and  exaggerated  reflexes  in  the  lower 
extremities.  Defects  of  sensibility  may  or  may  not 
be  present  in  the  paralysed  parts  and  over  the  trunk 
to  a  certain  level,  though  the  distribution  of  an- 
.■ethesia  is  often  unequal  on  the  two  sides  of  the 
Ijody. 

In  Class  B  we  have  to  do  with  cases  of  paralysis 
of  flaccid  type  unassociated,  it  may  be,  with  any 
diminution  of  muscular  sense.  But  in  other  of 
these  cases,  where  the  functional  defect  is  more 
difl'used  over  the  grey  matter  rather  than  limited  to 
the  anterior  cornual  regions,  there  may  be  a  more  or 
less  marked  impairment  of  common  modes  of  sen- 
sibility, and  possibly  also  some  amount  of  diminu- 
tion of  muscular  sense  owing  to  interference  with 
its  afferent  channels.  It  may,  perhaps,  be  assumed 
that  the  functional  defect  in  the  anterior  cornua  of 
the  cord  is  adequate  to  bring  about  a  more  or  less 
definite  paralysis,  even  though  the  defect  may  not 
be  sufficiently  severe  to  'entail  any  special  muscular 
atrophy. 

Diagnosis. — The  characteristics  of  hysteria  and 
of  hysterical  paralysis  have  been  set  forth  elsewhere 
(see  Hysteria)  ;  it  must  suffice,  therefore,  to  say 
here  that  true  hysterical  paralysis  (while  it  may  be 
hemiplegic  or  paraplegic)  is  very  frequently  asso- 
ciated with  a  hemianresthesia  of  cerebral  type  (in 
which  the  special  senses  are  more  or  less  involved), 
while  there  may  be  the  association  of  hysterical 
convulsions,  and  more  or  less  special  mental  pecu- 
liarities. In  the  cases  of  functional  paralysis  of 
spinal  type,  however,  with  which  we  are  now  con- 
cerned, there  is  an  absence  of  these  associated 
symptoms;  ansesthesia  is  not  always  present,  and 
when  it  is  it  does  not  affect  the  head  and  face,  with 
the  special  senses.  Future  investigation  will  pro- 
bably lead  to  the  recognition  of  other  more  definite 
differences  between  these  two  classes  of  functional 
paralysis. 

In  the  diagnosis  of  these  cases,  reliance  is  always 
to  be  placed  principally  upon  the  absence  of  distinct 
evidence  of  organic  disease  such  as  would  be  fur- 
nished by  muscular  atrophy  together  with  the  elec- 
trical reaction  of  degeneration,  by  incontinence  of 
urine  or  of  faces,  and  by  the  occurrence  of  bed- 
sores. The  diagnosis  has,  in  fact,  to  be  made  by 
way  of  exclusion  ;  we  must  be  satisfied  that  the 
symptoms  in  the  case  before  us  are  not  explicable 
by  supposing  the  existence  of  any  known  organic 
disease  of  the  spinal  cord. 

It  may  be  said,  moreover,  that  the  cases  of 
organic  disease  which  are  most  likely  to  be  con- 
founded with  functional  paralyses,  whether  of 
cerebral  or  of  spinal  type,  are  spastic  spinal  para- 
lysis, disseminated  sclerosis,  subacute  or  chronic 
spinal  paralysis,  Friedreich's  disease,  or  the  para- 
lysis associated  with  Pott's  disease.  In  many  cases, 
however,  such  mistakes  are  made  as  much  from  the 
want  of  a  sufficiently  thorough  examination  of  the 
patient,  as  from  defective  knowledge  of  the  respec- 
tive characteristics  of  the  organic  diseases  just 
named. 

Prognosis. — The  prognosis  is  of  course  always 
very  much  more  hopeful  in  functional  cases  than  it 
would  be  in  anything  like  corresponding  cases  due 
to  organic  disease.  The  ultimate  establishment  of 
a  cure  may  be  considered  the  rule  in  cases  of  func- 
tional paralysis,  of  this  as  well  as  of  other  types, 
provided  the  cases  come  under  systematic  and 
efficient  treatment ;  though    the  duration  of  the 


disease  must  be  considered  to  be  altogether  un- 
certain. Sudden  cures  are  not  to  be  expected  in 
this  class  of  cases  as  frequently  as  they  are  in  the 
functional  paralyses  of  cerebral  type.  For  the  most 
part  they  will  require  many  weeks  or  months  of 
continuous  treatment  before  the  patient  slowly 
recovers. 

Treatment. — This  must  be  conducted  upon 
very  much  the  same  principles  that  are  applicable 
to  the  treatment  of  functional  paralysis  of  cerebral 
type,  so  that  details  need  not  be  here  recapitulated. 
See  Hysteria. 

H.  Charlton  Bastian. 

31.  Paraplegia    dependent    on  Idea.— 

Nature  and  /Etiology. — This  is  a  form  of 
paralysis,  of  purely  '  functional '  type,  occasionally 
occurring  in  neurotic  impressionable  persons,  and 
yet  not  dependent  upon  any  ordinary  hysterical 
condition.  Attention  was  first  called  to  such  cases 
by  Russell  Reynolds,  who  cited  among  others 
a  typical  instance  in  which  a  young  lady,  while 
attending  to  a  paraplegic  father,  amid  the  addi- 
tional anxieties  consequent  upon  straitened  cir- 
cumstances and  the  fatigues  incident  to  teaching 
in  order  to  obtain  the  bare  necessaries  of  life,  be- 
came at  last,  under  the  influence  of  long-continued 
strain,  together  with  an  abiding  fear  (inspired  by 
actual  physical  weakness)  that  she  herself  was 
becoming  paralysed,  reduced  de  facto  to  this  con- 
dition, as  the  final  outcome  of  a  slowly  increasing 
weakness. 

Pathology. — Such  a  condition  may  occur  quite 
independently  of  hysteria,  and  be  just  as  free  from 
anything  like  conscious  simulation  or  desire  to 
exaggerate.  We  cannot  say  positively  that  the 
state  is  induced  by  what  is  called  '  inhibition,'  or 
liy  definite  vascular  spasms  such  as  are  supposed  to 
form  one  of  the  pathological  bases  of  the  class  of  so- 
called  '  reflex  '  paralyses,  and  yet  both  these  modi- 
fying influences  over  the  functional  activity  of  the 
spinal  cord  may  lie  in  part  operative  when  imagina- 
tion, continuously  excited  in  some  one  direction,  has 
a  tendency  to  pervert  the  functional  activity  of  this 
portion  of  the  nervous  system. 

The  same  conditions  that  exist  as  more  lasting 
states  in  these  cases  probably  exist  temporarih-. 
under  the  influence  of  suggestion,  in  hypnotised 
persons.    See  Magnetism,  Animal. 

Symptoms. — There  is  a  paralysis  of  motion  in 
the  lower  extremities,  more  or  less  complete,  often 
partial,  and  generally  without  implication  of 
sensibility.  There  is  unabated  control  over  the 
bladder  and  rectum. 

Reynolds  pointed  out  that,  while  such  patients 
may  be  wholly  incapable,  when  bidden,  of  lifting  a 
foot  from  the  bed,  they  often  find  themselves  able 
to  turn  or  sit  up  without  any  assistance.  And  in 
slighter  cases,  though  they  may  be  unable  to  stand 
for  a  moment,  such  patients  may  yet  be  able  to 
move  the  legs  in  any  direction  while  in  the  re- 
cumbent position. 

Diagnosis. — The  character  of  the  paralysis,  and 
its  limitation  in  range,  is  thought  to  be  of  import- 
ance. But  still  more  important  is  the  establishment 
of  the  fact  of  the  pre-existence  of  long-continued 
fears  or  fancies  (in  a  person  of  delicate  or  neurotic 
temperament),  of  such  a  nature  as  to  be  ih  accord- 
ance with  the  patient's  now-present  condition, 
combined  with  the  absence  of  all  signs  positively 
indicative  of  any  structural  defect  in  the  spinal  cord. 
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When  such  a  condition  exists  (as  it  may)  as  a 
mere  complication  of  an  actually  existing  structural 
disease,  the  diagnosis  becomes  either  impossible  or 
extremely  difficult.  It  is,  in  fact,  only  possible 
after  prolonged  observation  and  experience  as  to  the 
course  of  the  symptoms. 

Prognosis. — The  prognosis  is  extremely  good  if 
the  nature  of  the  malady  be  divined,  and  a  right 
course  of  treatment  adopted.  Under  such  circum- 
stances, an  almost  complete  cure  may  easily  be 
brought  about  in  a  week  or  ten  days  ;  but,  failing 
this  recognition,  the  morbid  condition  may,  it  is 
said,  under  ordinary  treatment,  persist  for  an  almost 
unlimited  period. 

Treatment. — The  practitioner  must  inspire  the 
patient  with  confidence  that  the  malady  is  curable, 
and  surround  her  (or  him)  with  cheerful,  hope- 
inspiring  attendants  and  influences.  At  the  same 
time,  with  the  view  of  supporting  her  confidence  (if 
for  no  other  reason),  the  muscles  of  the  apparently 
paralysed  limbs  should  be  faradised  daily,  or  re- 
course should  be  had  to  frictions  or  massage  com- 
bined with  passive  movements.  He  must  make  the 
patient  attempt  to  stand  or  walk,  with  the  necessary 
support ;  administer  opiates,  or  bromide  of  potas- 
sium with  chloral  hydrate,  to  procure  sleep,  if 
necessary  ;  and  carefully  seek  to  restore  the  patient's 
general  health  and  nutrition.  In  this  class  of  cases, 
especially,  it  would  seem  probable  that  the  in- 
fluence of  '  suggestion,'  if  hypnotism  could  be  in- 
duced, might  be  capable  of  producing  an  almost 
immediate  cure.  H.  Charlton  Bastian. 

32.  Neurasthenia  Spinalis.  —  Synon.  : 
Functional  Nervous  Weakness  of  the  Spinal 
Cord. 

Nature  and  Etiology. — Under  this  name, 
descriptions  have  been  given  of  a  combination  of 
symptoms  not  infrequently  met  with  in  males  as 
well  as  females,  but  more  especially  in  the  latter. 
They  are  supposed  to  represent  a  condition  of  ex- 
treme nervous  debility,  coming  on  obscurely,  or 
at  all  events  not  as  a  sequel  of  some  previous 
severe  illness  or  shock.  Still  the  symptoms  met 
with  often  approximate  closely  to  those  pertaining 
to  a  state  of  convalescence  from  some  serious  febrile 
illness  ;  and  are  not  at  all  unlike  some  of  those 
which  may  follow  concussion  of  the  spinal  cord. 

Such  symptoms,  when  occurring  independently, 
are  most  prone  to  show  themselves  in  those  who 
are  naturally  of  a  neurotic  temperament.  They 
may  be  excited  by  over-fatigue  of  various  kinds, 
especially  when  this  has  been  coupled  with  disturbed 
sleep  for  some  time.  Prolonged  exercise  or  mental 
overwork  may  have  been  the  particular  exciting 
cause  of  fatigue  ;  though  perhaps  much  more  fre- 
quently this  is  to  be  found  in  sexual  excesses  (of  a 
natural  or  unnatural  order),  either  extending  in  the 
form  of  habitual  indulgence  over  a  considerable 
period,  or  as  more  isolated  but  marked  excesses. 
At  other  times,  symptoms  of  neurasthenia  spinalis 
set  in  after  influenza,  or  without  obvious  provocatives 
of  any  kind. 

Pathology. — Concerning  the  actual  cause  of 
spinal  neurasthenia  little  or  nothing  can  be  said. 
Sometimes  there  may  be  the  co-existence  of  distinct 
cerebral  symptoms  of  an  analogous  type  ;  though  on 
other  otcasions  the  symptoms  are  more  purely 
spinal.  This  malady  is  perhaps  capable  of  being 
induced  by  mere  altered  molecular  states  and  actions 
of  the  tissue-elements  of  the  spinal  cord.    A  kind  of 


persistent  condition  of  fatigue  exists.  Although 
some  may  imagine  the  existence  in  these  cases  of  a 
more  than  usually  anaemic  condition  of  the  spinal 
cord,  of  this,  as  a  fact,  there  is  no  evidence.  To 
speculate  upon  other  modes  in  which  such  a  set  of 
symptoms  might  be  brought  about  would,  in  the 
present  state  of  our  knowledge,  be  of  little  service. 
There  is,  however,  the  possibility  that  this  morbid 
condition  may  be  due  in  the  main  to  a  functional 
disease  of  the  cerebellum  — especially  if  the  views  ot 
Rolando  and  others,  as  to  the  functions  of  this  great 
organ,  should  prove  correct  even  in  part. 

Symptoms. — A  feeling  of  utter  weakness  and 
prostration,  induced  by  even  the  smallest  amount  of 
muscular  exertion,  is  the  central  symptom,  though 
this  is  usually  associated  with  coldness  and  more  or 
less  numbness  of  the  extremities.  The  knee-jerks 
are  commonly  much  exaggerated,  and  when  the 
tendons  are  struck  there  is  generally  more  or  less 
starting  in  other  parts  of  the  body.  Pains,  too, 
may  be  felt  in  the  muscles  of  the  limbs  and  in  some 
parts  of  the  back,  though  there  is  commonly  no 
tenderness  over  any  part  of  the  spine.  These 
symptoms  may  be  unusually  distinct  after  any 
activity  of  the  genital  function,  and  they  may  then 
be  associated  with  extreme  wakefulness,  or  some- 
times with  protracted  inability  to  sleep.  Occa- 
sionally, and  especially  when  this  latter  symptom 
is  not  present,  the  patients  may  present  a  florid  and 
fairly  healthy  appearance,  strangely  at  variance  with 
the  extreme  debility  complained  of. 

Diagnosis. — The  points  of  greatest  importance 
are  the  existence  of  extreme  weakness,  with  no 
evidence  of  anything  like  actual  paralysis,  or  indeed 
of  any  symptoms  which  would  indicate  an  actual 
structural  disease  of  the  spinal  cord.  This  being 
so,  and  diabetes  being  also  eliminated,  we  may 
oftentimes  (and  especially  where  the  existence  of 
one  or  other  of  the  above-mentioned  exciting  causes 
has  been  established)  pretty  confidently  conclude 
that  we  have  to  deal  with  what  is  here  named 
'  neurasthenia  spinalis.' 

Prognosis. — A  relief  of  this  condition  is  ulti- 
mately to  be  looked  for  under  the  influence  of  rest 
and  suitable  treatment  ;  but  in  regard  to  the  rapidity 
with  which  any  such  amelioration  of  the  patient's 
symptoms  is  to  be  brought  about,  great  differences 
exist  in  different  cases.  Weeks,  months,  or  even 
years  may  be  required  before  a  natural  amount  of 
vigour  is  restored. 

Treatment. — Rest,  especially  in  the  direction 
of  previous  excesses,  is  the  first  and  indispensable 
requisite.  Every  effort  should  be  used  to  obtain 
regular  and  sound  sleep.  The  action  of  these  potent 
restoratives  should  be  supplemented  by  a  generous 
and  easily  assimilable  diet,  together  with  a  moderate 
amount  of  stimulants.  Hypophosphites  of  the 
alkalis  with  iron  and  small  doses  of  strychnine 
(which  may  be  conveniently  given  in  the  form  of  a 
syrup)  often  prove  decidedly  beneficial.  An  abund- 
ance of  fresh  air  is  desirable,  and  especially  that  of 
elevated  and  bracing  situations.  Daily  frictions  and 
massage,  aided  by  stimulating  saline  baths,  may 
also  prove  to  be  of  much  use  ;  while  in  the  more 
severe  cases  a  complete  course  of  Weir-Mitchell 
treatment  is  indicated  (p.  1073). 

H.  Charlton  Bastian. 

33.  Toxic  Spinal  Paralysis.  —  Under  this 
name  it  will  be  right  to  refer  to  a  class  of  cases  of 
paraplegia  produced  by  poisons  of  various  kinds.  It 
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constitutes  a  somewhat  heterogeneous  group,  con- 
cerning which  our  knowledge  is  still  very  defective. 

Of  the  toxic  agents  taken  into  the  body,  and 
capable  of  entailing  a  paraplegia,  some  are  minerals 
such  as  arsenic  and  lead  ;  others  are  of  vegetable 
origin,  such  as  aconitine,  conine,  veratrine,  prassic 
acid,  ergot,  and  alcohol  ;  while  others  again 
are  of  animal  origin.  In  the  majority  of  cases, 
their  action  as  '  causes  '  is  not  sufficiently  potent  to 
lead  to  paralysis  as  anything  like  an  invariable 
effect.  They  need  the  concurrence  of  other  favour- 
ing circumstances,  probably  in  the  main  intrinsic  ; 
but  under  the  combination  of  conditions  thus 
resulting  a  paraplegia  may  be  induced.  It  is  only 
in  this  attenuated  sense  thai  the  above-mentioned 
poisons  are  to  be  regarded  as  '  causes  '  of  para- 
plegia. They  ought  perhaps,  from  this  point  of 
view,  to  be  considered  as  predisposing  rather  than 
as  exciting,  and  in  no  case  as  proximate,  causes  of 
paraplegia. 

Moreover,  investigations  that  have  been  made 
during  the  last  few  years  have  shown  that  these 
various  poisons  act  more  powerfully  upon  the 
peripheral  nerves  than  upon  the  spinal  cord  itself. 
So  that  cases  of  paralysis  due  to  lead,  arsenic,  or 
alcohol,  may  be  in  the  main  occasioned  by  changes 
in  the  peripheral  nerves  (j-^-e- Neuritis,  Multiple), 
although  some  changes  in  the  spinal  cord  may  also 
co-exist,  which  vary  in  their  nature  in  different 
cases.  They  mostly  take  the  form  of  atrophy  of 
the  ganglion-cells  in  the  anterior  cornua,  with  some 
amount  of  surrounding  sclerosis,  though  occasionally 
minute  foci  of  softening  may  be  met  with. 

Besides  the  more  specific  effects  of  lead  in  pro- 
ducing the  above-mentioned  changes  in  the  peri- 
pheral nerves  and  spinal  cord,  it  commonly  induces 
a  condition  of  lowered  vitality  which  favours  the 
development  of  degenerative  conditions  in  the  spinal 
cord.  In  such  cases  it  can  generally  only  be  con- 
sidered as  one  among  other  determining  conditions, 
tending  to  bring  about  some  form  of  paralysis.  In 
this  way  it  has  seemed  to  the  writer  to  be  occasionally 
one  of  the  concurrent  causes  in  the  production  of 
primary  lateral  sclerosis  and  of  progressive  muscular 
atrophy. 

These  considerations  will  help  to  account  for  the 
fitful  and  irregular  manner  in  which  arsenic,  lead, 
or  alcohol  (and  probably  to  a  similar  extent  other 
toxic  substances)  give  rise  to  paraplegic  symptoms 
in  those  who  have  taken  them  to  excess.  Thus, 
according  to  Tanquerel  des  Planches,  out  of  200 
cases  of  lead-poisoning,  in  only  fifteen  did  the  para- 
lysis implicate  the  lower  extremities  ;  and  in  only 
one  of  these  did  it  occur  as  a  distinct  paraplegia. 
This  case  might,  therefore,  have  been  a  coincidence 
rather  than  a  definite  result  of  the  taking  of  lead. 
Again,  in  regard  to  arsenic,  it  is  true  that  in 
certain  cases  Orfila  observed  paraplegic  conditions 
in  dogs  which  had  taken  large  quantities  of  this 
drug  ;  but  such  symptoms  dependent  upon  actual 
disease  of  the  spinal  cord  would  seem  to  be  met 
with  only  occasionally  as  a  result  of  acute  arsenical 
poisoning  in  man,  and  with  equal  rarity  in  those 
who  habitually  consume  large  quantities  of  this  sub- 
stance. On  the  other  hand,  the  recent  epidemic  of 
multiple  peripheral  neuritis  in  the  North  of  Eng- 
land, caused  by  the  consumption  of  beer  contami- 
nated with  arsenic,  has  abundantly  demonstrated  its 
capacity  for  the  production  of  paralysis  by  causing 
neuritis — especially  when  taken  in  association  with 
alcohol.    See  pp.  1077,  1078,  and  1 109. 


The  notion  was  advanced  by  Moxon  that  a 
certain  class  of  poisons,  which  own  the  common 
property  of  being  'depressants  of  the  circulation,'' 
have  a  tendency  to  paralyse  the  hind-legs  rather 
than  the  fore-legs  of  animals.  In  this  group  are 
included  aconitine,  conine,  and  possibly  also 
veratrine,  chloral  hydrate,  and  prussic  acid.  He 
was  of  opinion  that  these  drugs  act  by  causing 
further  impediments  '  to  the  exceedingly  and 
peculiarly  difficult  blood-supply  of  the  caudal  end 
of  the  spinal  cord.'  It  should  be  borne  in  mind 
that  extreme  feebleness  of  blood-current  is  of  itself 
a  common  cause  predisposing  to  the  occurrence  of 
thrombosis  both  in  arteries  and  in  veins,  and  that 
such  a  condition  may  intervene  in  some  of  these 
cases  of  poisoning,  and  lead  to  the  development  of 
paraplegia.  This  would  enable  us  to  account  for 
the  otherwise  inexplicable  fact  of  the  maintenance 
of  the  paralysis  long  after  other  effects  of  the  poison 
have  passed  away. 

Prognosis  and  Treatment.  —The  prognosis 
in  this  class  of  cases  is  generally  good.  Often, 
indeed,  the  mere  cessation  from  the  consumption 
of  the  poison,  aided  by  favourable  conditions  for 
the  maintenance  of  the  general  health,  suffices  to 
restore  the  patient  to  health.  In  the  more  severe 
cases,  however,  the  treatment  has  to  be  prolonged, 
and  we  must  avail  ourselves  of  all  the  local  measures 
indicated  in  the  article  Neuriits,  Muliiple,  in 
order  to  bring  about  a  very  gradual  restoration  of 
the  patient's  strength. 

H.  Charlton  Bastian. 

SPINE,    Disease   and    Curvatures  of.^ 

Synon.  :  Fr.  Maladies  el  Coiirlnires  dii  Rhathis  ; 
Ger.  Krankheitcn  nnd  Kriiiiiiuiingen  deS  K'lick- 
grates. 

The  structures  composing  the  vertebral  column 
are  subject  to  disease  such  as  is  met  with  in  other 
parts  of  the  body  where  similar  structures  exist.  In 
this  article  will  be  described  tubercular  caries,  by 
far  the  most  common  affection  of  the  spine, 
syphilitic  disease,  acute  osteo-myelitis,  tumours  of 
the  bones,  and  lateral  anterior  and  posterior  curva- 
ture. Angular  curvature,  which  is  merely  a  symptom 
of  tuberculosis,  or  more  rarely  of  syphilitic  or 
malignant  destruction,  of  the  bodies  of  the  vertelinu, 
is  described  under  Tubercular  Caries. 

Caries  of  the  Spine. — Synon.  :  Pott's  Dis- 
ease ;  Fr.  Mai  7)er/ehral  de  Pott  ;  Ger.  Die  Pottiscke 
Kratikheit. 

Definition. — A  destructive  disease  of  one  or 
more  of  the  bodies  of  the  vertebra;  and  their  inter- 
vertebral cartilages,  frequently  leading  to  angular 
deformity  of  the  spine  in  consequence  of  the  bodies 
of  the  vertebrK  above  and  below  the  seat  of  the 
disease  falling  together. 

/Etiology. — Spinal  caries  is  nearly  always  of 
tubercular  origin.  It  is  occasionally  due  to  acute 
osteomyelitis  or,  the  breaking  down  of  a  syphilitic 
gumma.  The  disease  may  occur  at  any  age,  but  is 
most  common  in  childhood.  It  maybe  confined  to 
one  vertebra  or  may  spread  to  the  neighbouring 
vertebrse,  or  several  vertebra;  may  be  simultaneously 
affected.  The  onset  can  frequently  be  traced  to  a 
slight  strain  or  other  injury  of  the  vertebral  column. 
The  tubercle-bacillus,  as  in  tuberculosis  of  other 
bones,  commonly  affects  the  actively  growing  and 
vascular  bone  beneath  the  epiphysial  discs  or,  in  the 
case  of  adults,  the  deeper  or  osteogenetic  layers  of 
the  periosteum  covering  the  anterior  portion  of  the 
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vertebral  bodies.  In  rare  instances  the  periosteum 
of  the  posterior  part  of  the  bodies  is  affected.  As 
the  result  of  the  bacillary  invasion,  granulation- 
tissue  is  formed  and  the  bodies  of  the  affected  ver- 
tebrse  and  the  neighbouring  intervertebral  discs  are 
gradually  destroyed  in  the  way  described  under 
tuberculosis  of  bone  (p.  l68).  At  this  stage  the 
disease  may  cease  and  the  granulation-tissue  undergo 
ossification,  causing  ankylosis  of  adjacent  vertebrte 
without  any  angular  deformity.  More  commonly, 
however,  the  granulation-tissue,  having  destroyed 
the  osseous  trabeculae,  caseates  and  breaks  down, 
forming  a  tubercular  abscess.  If  the  process  has 
been  very  acute  a  large  portion  of  the  cancellous 
tissue  may  die  en  masse,  forming  sequestra  (caries 
necrotica).  In  any  of  these  cases  angular  deformity 
may  be  the  result,  since,  partly  by  its  own  weight 
ancl  partly  by  the  dragging  of  the  abdominal 
muscles,  the  upper  portion  of  the  spine  thus  under- 
mined falls  forward  at  the  seat  of  the  disease,  and 
forms  an  angle  with  the  lower  portion.  In  conse- 
quence of  the  patient's  efforts  to  hold  himself  up- 
right the  normal  lumbar  and  cervical  curves,  when 
the  disease  occurs  in  the  dorsal  region — the  com- 
mon situation — will  be  greatly  increased,  the 
angular  projection  being  thus  thrown  backwards  and 
the  well-known  '  hump-back  '  produced.  Should 
an  abscess  have  formed,  its  contents  may  undergo 
changes  similar  to  those  occurring  in  other  regions 
(p.  9).  Thus  it  may  dry  up  leaving  a  caseous  mass, 
or  it  may  extend  down  the  spine  on  one  or  both 
sides  of  the  anterior  common  ligament,  or  more 
rarely  make  its  way  into  the  spinal  canal.  In  the 
cervical  region  the  abscess  usually  points  at  the 
back  of  the  pharynx  or  at  the  side  of  the  neck  ;  in 
the  lower  dorsal  and  lumbar  regions  it  either  makes 
its  way  posteriorly  between  the  last  rib  and  crest 
of  the  ilium  as  a  lumbar  abscess,  or  it  follows  the 
course  of  the  psoas  muscle,  forming  an  iliac  or  psoas 
abscess  [see  Pharyn.x  ;  and  Psoas  Abscess). 
Occasionally  and  especially  in  the  upper  dorsal 
region  it  may  take  a  circuitous  course,  for  example, 
tracking  along  a  rib  towards  the  sternum  or  between 
the  abdominal  muscles,  when  it  may  open  at  the 
umbilicus,  or  may  enter  the  pelvis,  pass  through 
the  great  sciatic  notch,  and  point  in  the  gluteal 
region,  or  may  track  down  by  the  side  of  the  rectum, 
forming  an  ischio-rectal  abscess.  When  the  dis- 
ease begins  or  extends  posteriorly,  a  tuberculous 
collection  may  form  beneath  the  posterior  common 
ligament  ;  the  inflammation  may  then  involve  the 
dura  mater,  setting  up  a  pachymeningitis  ;  in  either 
instance  a  temporary  or  permanent  paralysis  may 
ensue  from  pressure  on  the  cord.  The  anterior 
motor  column  being  nearer  to  the  seat  of  the  disease, 
paralysis  of  motion  is  much  more  common  than  that 
of  sensation.  In  rare  instances  the  cord  itself  may 
become  involved  in  the  inflammation  and  undergo 
softening  leading  to  permanent  paraplegia. 

Symptoms. — In  the  earlier  stages  of  spinal  caries 
the  symptoms  are  often  obscure  and  an  absolute 
diagnosis  may  be  impossible.  By  the  time  an 
angular  projection  has  formed,  the  disease  is  obvious, 
but  to  wait  for  this  is  to  nullify  the  advantage  of 
an  early  diagnosis,  namely,  the  prevention,  by 
judicious  treatment,  of  any  deformity.  Pain  on 
movement  and  pain  on  pressure  over  the  spines  of 
the  vertebrse,  although  not  conclusive  signs,  are  of 
material  value  when  taken  in  conjunction  with 
rigidity  of  certain  portions  of  the  spine  due  to  mus- 
cular contraction  calculated  to  prevent  movement 


and  consequently  pain  at  the  diseased  spot.  The 
presence  of  pain  may  be  detected  by  percussing  or 
pressing  on  the  head,  on  the  shoulders,  on  the  head 
of  the  rib  or  over  the  diseased  spot,  or  it  may  be 
elicited  by  certain  movements  of  the  body.  It  may 
be  felt  at  the  diseased  spot  or  may  be  referred  along 
the  course  of  the  spinal  nerves  to  various  regions 
according  to  the  situation  of  the  disease.  Pain  on 
motion  may  be  elicited  by  asking  the  patient  to- 
stoop,  hyper-extend  the  spine,  rotate  and  bend  the 
body  suddenly  from  side  to  side,  or  to  rise  on 
tiptoe  and  suddenly  come  down  on  the  heels.  If  a 
patient  can  jump  without  pain  from  a  chair  or  low 
stool  he  is  almost  certainly  free  from  caries  of  the 
spine.  For  the  detection  of  rigidity  the  patient  may 
be  put  through  certain  movements,  or  the  apices  of 
the  spinous  processes  may  be  dotted  with  an  aniline 
pencil  while  he  is  in  the  prone  position,  and  a  note 
taken  whether  these  marks  are  approximated  when 
he  stands  upright.  Rigidity  is  an  early  sign  in  the 
cervical  region,  moderately  early  in  the  dorsal  re- 
gion, and  late  in  the  lumbar. 

In  the  upper  cervical  region  a  constrained  and 
fixed  position  of  the  head  always  exists  in  the  early 
stages  of  the  disease,  and  the  patient,  finding  a 
difficult)'  in  keeping  the  head  erect,  acquires  a  habit 
of  supporting  the  chin  upon  the  hands  with  the 
elbows  resting  on  a  table  or  chair.  The  neck  is 
held  rigidly.  The  patient,  if  asked  to  look  round, 
turns  his  whole  body  rather  than  his  neck.  When  the 
occipito  atlantal  joint  is  affected,  the  rigidity  may 
be  detected  by  the  inability  to  nod  the  head  ;  when 
the  atlanto-axial,  to  turn  the  head  from  side  to  side  ; 
and  when  in  the  next  succeeding  vertebrae,  to  hyper- 
extend  the  neck.  The  pain  is  increased  by  bending 
the  neck  forwards  and  rolling  the  head  from  side  to 
side,  but  is  relieved  by  supporting  the  chin  with  the 
hand.  The  pain  radiates  along  the  course  of  the 
sub-occipital,  great  occipital,  and  great  auricular 
and  descending  branches  of  the  cervical  nerves, 
giving  rise  to  occipital  headache  and  pain  in  the 
lower  part  of  the  neck  and  upper  part  of  the 
chest. 

In  the  lower  cei-vical  and  upper  dorsal  region 
there  are  no  very  distinctive  symptoms,  but  pain  or 
tingling  may  be  felt  in  the  shoulders,  arms,  and 
even  fingers,  being  reflected  along  the  nerves  given 
off  from  the  brachial  plexus.  In  children  there 
is  sometimes  a  troublesome  cough,  which  has  been 
attributed  to  reflex  irritation  of  the  recurrent 
laryngeal  nerve.  Some  rigidity  of  the  muscles  in 
the  posterior  triangle  may  be  detected. 

In  the  mid-dorsal  region  the  absence  of  symptoms 
in  the  early  stages  is  most  marked  owing  to  the 
comparative  immobility  of  this  portion  of  the  spine 
and  the  absence  of  any  muscular  attachments  of  the 
bodies  of  the  vertebrre.  Local  pain  and  pain  on 
percussion  are  sometimes  present.  The  pain  may 
be  felt  along  the  course  of  the  intercostal  nerves  or 
over  the  sternum.  The  patient  moves  about  slowly 
and  cautiously,  and  generally  sits  with  his  arms  ex- 
tended and  his  hands  resting  on  a  chair  to  relieve 
the  dorsal  vertebrae  of  the  superincumbent  weight 
and  to  assist  breathing ;  or  walks  about  supporting 
the  spine  by  placing  his  hands  on  various  portions 
of  furniture.  If  a  child,  he  soon  gets  tired  of  play 
and  lies  about  on  the  floor. 

In  the  lower  dorsal  and  upper  lumbar  region 
there  may  be  pain  in  performing  the  various  move- 
ments in  which  the  psoas  muscle  is  brought  into 
play,  such  as  stooping  in  drawing  on  stockings  or 
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lacing  boots,  lifting  even  a  light  weight  from  the 
ground,  going  up  and  down  stairs,  rising  suddenly 
from  the  horizontal  to  the  sitting  or  standing  posi- 
tion, and  in  turning  suddenly  from  the  back  on  to 
the  abdomen  while  lying  down.  If  asked  to  pick 
up  anything  from  the  floor  the  child  does  not  bend 
his  back  ;  he  places  his  hand  upon  his  knee  to  sup- 
port the  spine  and  reaches  the  ground  by  bending 
ills  legs  while  holding  his  back  straight.  If  asked 
to  turn  round  he  rotates  the  whole  body,  not  the 
back.  The  pain  may  be  transmitted  along  the  lower 
intercostal  nerves  to  the  uml)ilicus,  and  the  child 
complain  of  stomach-ache  (pain  on  both  sides  of  the 
abdomen  is  most  characteristic  of  spinal  caries),  or 
it  may  be  transmitted  along  the  course  of  some  of 
the  nerves  coming  off  from  the  lumbar  enlargement 
to  the  front  of  the  thighs  or  even  to  the  knee  or 
foot  by  the  long  saphenous  nerve. 

Diagnosis. — In  the  early  stages  caries  must  be 
diagnosed  from  rheumatism,  neuralgia,  and  lumbago. 
The  history  of  former  attacks  of  a  like  nature,  and 
a  careful  consideration  of  the  signs  above  given, 
will  usually  serve  to  distinguish  them.  Hysteria 
may  simulate  caries,  but  the  absence  of  rigidity, 
the  complaint  of  pain  at  different  spots  at  different 
times,  the  effect  of  pressure  in  producing  squirming 
movements  instead  of  rigidity,  the  presence  of  other 
signs  of  hysteria,  the  evident  absence  of  suffering 
on  watching  the  face  at  the  time  that  much  pain  is 
said  to  be  felt,  are  the  points  to  be  attended  to. 
Careful  peixussion  and  auscultation  of  the  chest 
and  abdomen  will  exclude  aneurysm.  From  a 
gumma  or  malignant  disease  leading  to  breaking 
down  of  the  vertebral  bodies,  tubercular  caries 
cannot  at  first  be  diagnosed,  as  all  three  give  rise 
to  the  same  symptoms,  but  the  presence  of  other 
signs  of  syphilis,  congenital  or  acquired,  will  point 
to  a  gummatous  origin.  The  age  of  the  patient, 
the  history  or  presence  of  a  primary  carcinoma  or 
sarcoma  in  other  regions  will  raise  a  suspicion  of 
malignant  disease ;  while  rapidly  increasing  pain 
and  paralysis,  in  spite  of  rest,  wasting,  and  later, 
perhaps,  evident  swelling  at  the  seat  of  the  disease 
will  soon  clear  away  the  difficulty.  See  also  Psoas 
Abscess. 

In  the  later  stages,  when  an  angular  projection 
of  one  or  more  of  the  spinous  processes  has  taken 
place,  the  diagnosis  as  a  rule  is  evident.  It  should 
not  be  forgotten,  however,  that  the  disease  may  run 
its  course,  even  to  the  production  of  paralysis  or 
the  formation  of  an  abscess  without  any  angular 
projection.  Conversely  the  normal  prominence  of 
the  spinous  processes  of  the  seventh  cervical,  first 
dorsal,  eighth  and  ninth  dorsal,  and  lower  dorsal 
and  upper  lumbar  vertebrse  may  be  exaggerated. 
The  projection,  when  occurring  in  the  lower  cervical 
and  upper  dorsal  vertebrx,  may  be  due  to  a  natural 
conformation  and  family  peculiarity,  as  we  see  in 
some  short-necked  and  round-shouldered  persons  ; 
it  is  sometimes  accompanied  by  local  pain  on  pres- 
sure or  percussion,  the  pain  extending  along  the 
shoulders  and  down  the  arms,  thus  simulating  to 
some  extent  cervical  caries.  A.  projection  of  the 
lower  dorsal  and  upper  lumbar  vertebra;  is  not 
uncommon  in  girls,  and  when  combined  with  back- 
ache, muscular  debility,  and  neuro-mimesis  may  be 
mistaken  for  spinal  caries,  especially  when  through 
the  rubbing  of  the  clothes  a  callosity  of  the  skin  or 
an  inflamed  and  tender  bursa  has  formed  over  the 
prominent  spine.  In  such  cases,  however,  the 
tenderness  and  swelling  will  be  quite  superficial  and 


the  spine  mobile.  In  rickets,  again,  the  kyphotic 
curve  may  be  distinguished  from  the  angular  pro- 
jection of  caries  by  the  projection  being  more' 
uniform  and  involving  several  vertebras  instead  of 
being  sharp  and  angular,  and  localised  to  one 
vertebra,  as  is  usually  the  case  in  caries.  The 
kyphotic  curve  of  rickets,  moreover,  disappears 
more  or  less  completely  when  the  child  is  held  up 
by  its  arms  or  extended  across  the  nurse's  knees  in 
the  prone  position  ;  and  he  does  not  resist  or  cry 
on  making  these  manipulations.  In  caries,  on  the 
other  hand,  the  projection  does  not  disappear,  and 
the  lumbar  spine  if  affected  will  become  rigid  on 
pulling  the  legs,  the  manipulation  evidently  giving 
pain.  In  the  rare  cases  in  which  the  spinal  caries 
depends  upon  a  gumma  in  the  vertebra  there  will 
be  other  evidence  of  syphilis,  congenital  or  acquired, 
which  will  set  the  diagnosis  at  rest. 

Coi;rse,  Duration,  and  Terminations. — 
Like  other  tuberculoses,  tubercular  caries  of  the 
spine  usually  runs  an  insidious  course.  Within  a 
period  of  from  six  to  nine  months  the  angular 
curvature  is  generally  produced.  If  the  case  pro- 
ceeds favourably  without  external  abscess  or  para- 
lysis, sound  bony  ankylosis  takes  place  in  about 
three  years.  When  abscess  or  paralysis  occurs  the 
period  of  recumbency  has  frequently  to  be  pro- 
longed to  five  or  more  years.  Paralysis  under 
complete  recumbency  usually  passes  off  in  about 
two  years.  Should  death  occur,  it  may  be  due  to 
septic  absorption,  and  hectic  or  lardaceous  disease 
from  a  neglected  spinal  abscess  ;  to  paralysis  due  to 
pachymeningitis  and  softening  of  the  cord  ;  or  to 
dissemination  of  the  tubercle  to  the  lungs,  brain,  or 
peritoneum. 

If  the  case  is  neglected,  especially  when  the 
disease  is  in  the  cervical  or  upper  dorsal  region, 
some  weakness  of  the  lower  limbs  is  noticed  with 
increase  of  the  knee-jerk  and  possibly  ankle-clonus  ; 
while,  later,  complete  loss  of  motion  may  ensue. 
Sensation,  however,  is  rarely  affected,  nor  is  the 
bladder  or  rectum  usually  involved. 

Prognosis. — When  the  disease  has  been  dia- 
gnosed early,  and  the  patient  can  be  placed  abso- 
lutely recumbent  under  the  best  hygienic  conditions, 
perfect  recovery  may  be  hoped  for  without  any 
angular  deformity,  paralysis,  or  aljscess.  When 
angular  deformity  has  already  occurred  a  good 
recovery  may  still  be  obtained  under  judicious 
treatment,  but  the  angular  projection  will  be  perma- 
nent unless  the  risky  process  of  forcible  or  mechani- 
cal straightening  is  undertaken.  The  same  with 
regard  to  paralysis  — this  will  usually  completely  dis- 
appear after  a  long  period  of  absolute  rest.  For 
the  prognosis  when  abscess  has  occurred  see  Psoas 
Abscess. 

Treatment. — The  local  treatment  in  the  earlier 
stages  is  directed  towards  keeping  the  diseased 
vertebra;  at  rest,  and  in  removing  the  superincum- 
bent weight  of  the  spine  from  the  diseased  spot. 
These  objects  are  best  attained  by  absolute  recum- 
bency combined  in  some  cases  with  fixation  of  the 
spine  by  some  form  of  mechanical  contrivance,  or 
in  other  cases  by  extension  and  counter-extension  of 
the  spine.  The  patient  may  be  in  the  supine  or  in 
the  prone  position,  either  on  a  firm  mattress  or  on  an 
ordinary  bedstead  with  a  low  pillow,  or  on  a  special 
spinal  couch.  The  supine  position  is,  as  a  rule, 
the  more  comfortable.  He  should  on  no  account 
be  allowed  to  raise  himself.  In  the  case  of  a  child 
it  may  be  necessary  to  apply  a  strap  across  the 
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chest  and  around  the  arms.  For  the  fixation  of  the 
spine  during  the  period  of  recumbency  the  writer 
has  largely  used,  especially  in  children,  what  is 
known  as  a  double  Thomas's  sphnt.  The  splint  is 
placed  next  the  skin  so  as  not  to  require  removal 
while  the  child  is  washed  and  dressed.  It  not  only 
fixes  the  spine  and  takes  off  the  weight  of  the  head 
and  upper  limbs,  but  also  fixes  the  lower  limbs,  and 
thus  prevents  the  psoas  muscles  from  dragging  on 
the  lumbar  vertebra.  In  this  apparatus  the  patient 
can  be  carried  about,  and  as  the  acute  stage  passes 
off,  the  upper  end  can  be  gradually  lifted  up  so  that 
the  patient  can  lie  in  a  slanting  position  and  see 
what  is  going  on  around  him. 

When  the  disease  is  in  the  upper  cervical  region 
during  the  period  of  recumbency,  which  is  here 
absolutely  essential  in  the  acute  stages,  no  pillow 
whatever  should  be  employed  ;  the  head  should  be 
immovably  fixed  by  sandbags,  and  should  never  be 
raised  for  feeding  or  any  other  purpose,  to  avoid 
the  risk  of  the  spinal  ligaments  giving  way,  and  of 
the  upper  vertebras  slipping  forward  on  the  lower 
and  so  compressing  the  spinal  cord  and  possibly 
causing  paralysis  or  even  sudden  death.  In  place  of 
sand-bags  the  head  may  be  fixed  to  the  double 
Thomas's  splint  by  suitably  adjusted  straps,  or  a 
cervical  collar  may  Be  applied.  In  some  cases  of 
disease  of  the  cervical  and  upper  dorsal  vertebra; 
extension  of  the  head  may  be  employed  in  conjunc- 
tion with  absolute  recumbency,  the  extension  being 
applied  by  means  of  a  weight  and  pulley  fixed  to  the 
end  of  the  bedstead  or  spinal  couch.  Absolute  re- 
cumbency when  properly  carried  out  offers  the  best 
prospect  of  preventing  serious  angular  deformity  and 
paralysis  or  abscess-formation.  Roughly  speaking, 
this  position  should  be  maintained  for  six  to  twelve 
months.  When  the  acute  symptoms  have  subsided, 
a  spinal  support  or  poroplastic  felt  jacket  or  plaster- 
of- Paris  case  should  be  applied  till  the  vertebrae  have 
become  consolidated,  the  patient  in  the  meantime 
Ijeing  allowed  to  take  a  gradually  increasing  amount 
of  exercise,  though  at  first  being  kept  recumbent 
(with  the  apparatus  on)  the  greater  part  of  the  day. 
Very  numerous  varieties  of  spinal  supports  have 
been  invented.  Of  these  the  best,  perhaps,  con- 
sists of  a  pelvic  plate  which  fits  over  the  sacrum 
and  neighbouring  parts  of  the  iliac  crests,  and  two 
upright  steels  moulded  to  the  shape  of  the  back  on 
each  side  of  the  spine,  and  ending  above  in  a 
scapula-plate,  from  which  straps  are  carried  under 
the  axilla  and  over  the  shoulders  back  again  to  the 
plate.  This  form  of  apparatus  possesses  the  advan- 
tage that  the  chest  is  left  free,  and  the  movements 
of  respiration  are  not  confined.  It  is  somewhat 
heavy,  however,  and  a  little  difficult  to  keep 
properly  adjusted.  The  poroplastic  felt  jacket  is 
made  of  porous  felt  impregnated  with  certain  gums. 
The  jacket  is  made  to  measure,  and  when  about  to 
be  applied  is  put  in  a  steam  oven  to  soften  the 
gums.  While  hot  it  is  moulded  to  the  figure.  On 
cooling,  it  retains  its  shape.  During  its  applica- 
tion the  patient  is  gently  suspended  by  a  pulley- 
apparatus  fixed  by  suitable  straps  to  the  head  and 
under  the  axilla,  the  heels  barely  touching  the 
floor. 

A  plaster-of-Paris  case  is  applied  either  with  the 
patient  suspended  or  in  the  recumbent  position  in  a 
hammock-apparatus.  A  skin-fitting  vest  is  first  put 
on  and  marked  with  a  pencil  at  the  line  of  the 
axilla  to  indicate  the  upper  limit  of  the  jacket. 
Plaster-of-Paris  bandages  are   next  wound  round 


and  round  the  trunk  till  a  sufficient  thickness  is 
obtained,  perforated  strips  of  tin  being  inserted 
vertically  between  the  layers  of  the  bandage  to 
further  strengthen  it.  VVhen  finished  the  case 
should  reach  from  just  below  the  pencil  line  to  the 
crest  of  the  ilium,  but  should  not  reach  to  the 
great  trochanter  and  pubes.  A  folded  silk  hand- 
kerchief is  placed  over  the  abdomen  during  the 
application,  and  removed  afterwards  so  as  to  ensure 
a  space  for  abdominal  respiration.  When  the 
plaster  case  is  dry  it  may  be  sawn  down  the  front, 
carefully  stretched  open  and  removed,  and  the 
fronts  edged  with  leather  and  perforated  with  eye- 
let holes,  so  that  it  can  be  worn  laced  up  and  taken 
off  from  time  to  time  for  purposes  of  cleanliness. 

During  the  last  few  years  forcible  straightening 
of  the  spine  when  angular  curvature  has  occurred 
has  been  reintroduced  by  Calot,  and  has  been 
extensively  practised.  Extension  is  made  on  the 
arms  and  legs,  and  direct  pressure  at  the  same  time 
applied  to  the  prominent  vertebra  ;  a  plaster  of 
Paris  or  poroplastic  jacket  is  then  applied.  The 
effect  of  this  treatment  is,  of  course,  to  tear  asunder 
the  approximated  vertebrje,  leaving  a  gap  which 
can  at  the  best  be  only  very  slowly  filled  up.  The 
method  is  not  unattended  b}'  risk,  abscess,  para- 
lysis and  even  death  having  followed  its  use. 
There  is  always  the  further  chance  of  a  relapse 
from  the  vertebra;  again  falling  together  as  soon  as 
the  patient  gets  about.  In  place  of  forcible  exten- 
sion, Taylor  of  Baltimore  recommends  mechanical 
extension  of  the  spine  by  means  of  an  instrument 
which  he  calls  a  kyphotone,  and  claims  that  in  this 
way  in  suitable  cases  the  hump  can  be  made  to 
disappear  without  the  risks  attending  forcible  exten- 
sion. 

Where  paralysis  has  occurred  in  consequence  of 
compression  of  the  cord  by  inflammatory  effusions 
or  tuberculous  collections,  laminectomy  may  in  some 
instances  be  successful  in  removing  the  source  of 
pressure,  but  as  a  rule  the  paralysis  passes  off  if  the 
patient  is  kept  perfectly  rigid  and  recumbent  for  a 
sufficiently  long  period.  The  indications  for  lamin- 
ectomy may  be  said  roughly  to  be  persistent  para- 
lysis in  spite  of  recumbency  and  fixation  of  the 
spine,  impairment  of  sensation  as  well  as  of  motion, 
contractures  or  rigidity  of  the  muscles  of  the  lower 
limb,  implication  of  the  bladder  or  rectum,  in- 
tractable cystitis,  secondary  chest-troubles,  and 
severe  pain.  The  operation  should  not  be  under- 
taken when  there  is  evidence  of  general  tuberculosis 
or  extensive  spinal  meningitis. 

It  may  sometimes  be  possible  to  evacuate  tuber- 
culous collections  or  remove  a  sequestrum  by 
working  towards  the  front  of  the  vertebrae  through 
a  suitable  incision.  Thus  in  the  neck  the  disease 
may  be  reached  by  an  incision  made  along  the  line 
of  the  sterno-mastoid  ;  in  the  dorsal  region  the 
affected  vertebrae  may  be  exposed  by  resecting  the 
necks  of  several  ribs  and  working  backwards  behind 
the  pleura  ;  in  the  lumbar  region  the  incision  is 
made  vertically  over  the  transverse  processes,  and 
the  dissection  carried  down  between  the  lumbar 
muscles  towards  the  bodies  of  the  vertebrse. 

Acute  osteo  myelitis  of  the  spine  is  an 
acute  infective  inflammation  attacking  any  portion 
of  the  vertebrae. 

For  a  general  account  of  this  affection  see  Osteo- 
myelitis, p.  l66.  All  that  need  be  said  here  is 
that  suppuration  always  takes  place.  The  pus  may 
make  its  way  forwards  into  the  pharynx  (retro- 
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pharyngeal  abscess),  thorax  or  abdomen  (mediastinal 
and  psoas  abscess),  backwards  into  the  cervical, 
dorsal  or  lumbar  region,  or  into  the  vertebral  canal, 
giving  rise  to  inflammation  of  the  membranes  and 
cord.  The  general  symptoms  are  those  of  osteo- 
myelitis elsewhere.  The  local  symptoms  are  pain, 
tenderness,  and  later  abscess-formation  about  the 
affected  vertebrae.  The  sudden  onset  and  acute 
course  distinguish  it  from  tubercular  caries.  The 
treatment  consists  in  recumbency  and  fomentations 
to  relieve  pain.  It  is  apt  to  terminate  in  septi- 
cemia and  pyaemia.  Hence,  as  soon  as  there  is 
local  evidence  of  pus-formation  free  incisions  should 
be  made. 

Osteo-arthritis. — Synon.  :  Rheumatoid  ar- 
thritis. 

Pathology. — Osteo-arthritis  may  be  met  with 
in  the  spine  after  middle  life,  and,  as  in  other 
structures,  ultimately  leads  to  absorption  of  the 
intervertebral  cartilages,  the  production  of  osteo- 
phytes upon  the  vertebral  bodies,  ossification  of  the 
ligaments,  and  destruction  of  the  interarticular 
joints,  thus  leading  to  complete  bony  ankylosis  of 
the  spine. 

Symptoms. — The  patient  has  a  stooping  gait 
owing  to  the  backward  curvature,  and  kyphosis  of 
the  spine,  which  is  rigid  and  immovable  ;  and  com- 
plains of  pain  in  the  back,  which  is  worse  at  night 
and  in  damp  weather  and  moist  climates.  Should 
the  articulations  of  the  ribs  with  the  vertebra:  become 
affected,  the  movements  of  the  chest  are  impeded, 
the  breathing  becomes  abdominal,  and  pulmonary 
symptoms  supervene.  The  treatment  is  that  for 
osteo-arthritis  in  other  situations. 

W.  J.  Walsham. 

SPINE,  Curvatures  of.  — Four  forms  of  curva- 
ture of  the  spine  are  described  :  (l)  lateral  curvature 
or  scoliosis  ;  (2)  posterior  curvature  or  kyphosis  ; 
(3)  anterior  curvature  or  lordosis  ;  and  (4)  angular 
curvature  or  spondylitis,  which  is  a  sequel  of  tuber- 
culosis, or  more  rarely  of  syphilis  or  malignant 
disease. 

In  the  normal  spine  the  thoracic  or  dorsal  curve, 
which  has  its  convexity  backwards  to  increase  the 
capacity  of  the  chest,  depends  upon  the  shape  of  the 
bodies  of  the  vertebra?,  while  the  lumbar  and  cervical 
curves,  which  are  convex  forwards  to  compensate  for 
the  backward  thoracic  curve,  depend  upon  the  shape 
of  the  intervertebral  cartilages.  Lateral  curvature 
is  due  primarily  to  one-sided  compression  of  the 
intervertebral  cartilages  ;  kyphotic  and  lordotic 
curves  primarily  to  compression  of  the  posterior  or 
anterior  part  respectively  of  the  intervertebral 
cartilages  ;  and  angular  curvature  to  carious  de- 
struction of  the  bodies  of  the  vertebra;  whereby  the 
vertebra;  above  fall  forwards  on  to  the  vertebra; 
below  and  the  projecting  spinous  processes  produce 
the  angular  projection. 

I.  Lateral  Curvature  of  the  Spine. 
Synon.  :  Scoliosis  ;  Fr.  Sioliosc  ;  Ger.  Seitlichc 
R  iickgralsverkri'Dii  in  u  ng. 

Definition.— A  deformity  in  which  the  bodies 
of  the  vertebrae  deviate  laterally,  and  at  the  same 
time  undergo  rotation  on  their  vertical  axes. 

/Ltiology. — The  causes  of  lateral  curvature  are 
local  and  constitutional  ;  these  are  generally 
combined.  The  local  cause  of  lateral  curvature 
may  be  said  to  be  any  mechanical  condition  that 
induces  a  long-continued  unequal  compression  of 
the   intervertebral  cartilages  and   bodies  of  the 


vertebra;.  In  the  majority  of  cases  these  mechanical 
conditions  are  associated  with  sedentary  habits, 
rickets,  muscular  debility,  relaxation  of  the  liga- 
ments, and  a  softened  state  of  the  bones,  the  spine 
being  thus  rendered  less  resistant  to  injurious 
mechanical  pressure.  Indeed  the  constitutional  con- 
ditions may  be  the  chief  factors,  and  it  may  be  diffi- 
cult to  trace  the  deformity  to  any  special  mechanical 
cause.  When  there  is  no  evidence  of  any  muscular 
weakness,  the  curvature  is  generally  confined  to 
the  lumbar  region  and  dependent  upon  obliquity  of 
the  pelvis  ;  in  these  cases  it  rarely  assumes  the  grave 
proportions  met  with  where  debilitating  influences 
are  important  factors.  Lateral  curvature  is  more 
common  in  girls  than  in  boys,  and  frequently  com- 
mences during  a  period  of  rapid  growth  or  of  con- 
valescence from  some  illness.  It  can  frequently  be 
traced  through  two  or  three  generations,  and  may 
occur  in  several  members  of  the  same  family.  Very 
rarely  it  is  congenital  and  dependent  on  malforma- 
tion of  the  bodies  of  the  vertebra;. 

The  mechanical  causes  may  be  classed  as 
follows:  (l)  Permanent  or  habitual  obliquity  of 
the  pelvis  due,  for  example,  to  inequality  of  the 
length  of  the  legs,  knock-knee,  flat-foot,  congeni- 
tal dislocation  of  the  hip,  standing  on  one  leg,  or 
sitting  cross-legged  ;  (2)  A  one-sided  position  of 
the  body  such  as  was  assumed  in  the  old-fashioned 
method  of  writing,  or  when  sitting  for  long  periods 
at  low  flat-topped  desks  and  on  stools  without 
backs  ;  or  such  as  is  entailed  by  employments 
necessitating  the  carrying  of  heavy  weights  in  one 
hand,  or  the  use  of  one  arm,  as  in  book-folding, 
feather-curling,  ironing,  violin-playing,  and  carrying 
heavy  children  ;  (3)  Contraction  of  the  sterno- 
mastoid  in  congenital  wry-neck  ;  (4)  Unilateral 
paralysis  of  the  spinal  muscles  due  to  polio- 
myelitis. 

Anatomical  Characters. — As  the  result  of 
the  long-continued  unequal  compression  the  car- 
tilages, and  later  to  a  less  degree  the  bones,  be- 
come wedge-shaped  and  the  spine  consequently 
assumes  a  lateral  curve.  While,  however,  a  curve 
is  thus  being  produced,  say,  in  the  dorsal  region 
with  its  convexity  to  the  right,  a  secondary  com- 
pensating curve  is  also  being  produced  in  the 
lumbar  region,  and  to  a  less  extent  in  the  cervical, 
with  the  convexity  to  the  left,  in  order  to  maintain 
the  equilibrium  of  the  body.  Coincidently  with 
these  changes  the  vertebrae  undergo  rotation  on 
their  vertical  axes,  so  that  while  the  anterior  sur- 
face of  the  body  is  directed  towards  the  convexity 
of  the  curve  the  spmous  processes  are  directed  to- 
wards the  concavity,  the  transverse  process  on  the 
convex  side  being  carried  backwards,  and  the 
transverse  process  on  the  concave  side  forwards. 
Hence  in  addition  to  the  lateral  deviation  forming 
the  so-called  primary  and  secondary  or  compensating 
curves  there  is  in  the  later  stages  a  general  rotation 
of  the  vertebra;  upon  themselves,  giving  the  spine 
a  spirally-twisted  appearance.  In  severe  cases  this 
rotation  may  extend  to  a  quarter  of  a  circle  in  the 
centre  of  the  curve  but  diminishes  from  this 
point  to  the  two  extremities.  The  amount  of 
rotation  of  the  bodies  of  the  vertebrae  does  not 
always  accord  with  the  amount ,  of  lateral  de- 
viation of  the  spinous  processes  ;  indeed  there  is 
always  much  greater  internal  rotation  of  the  bodies 
than  is  apparent  from  the  deviation  of  the  spinous 
processes  externally.  In  the  dorsal  region  the 
ribs  necessarily  follow  the  transverse  processes  ;. 
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hence  in  a  dorsal  curvature  with  the  convexity  to 
the  right  the  ribs  on  the  convex  side  are  carried 
backwards,  thus  forming  at  first  a  slight  projection 
and  later  a  distinct  hump,  while  the  ribs  on  the 
concave  side  are  carried  forwards,  producing  a 
prominence  of  the  corresponding  breast.  As  the 
result  the  sternum  becomes  very  oblique,  and  its 
lower  extremity  projects. 

Symptoms. — Back-ache,  feeling  of  weakness  in 
the  lower  part  of  the  spine,  malaise,  anaemia, 
inability  to  hold  the  spine  erect,  or  a  stooping 
gait,  may  occasionally  draw  attention  to  the  condi- 
tion, but  in  many  cases  patients  suffer  no  incon- 
venience whatever,  and  attention  is  first  called 
to  the  spine  by  the  dressmaker  or  mother  who 
notices  that  the  shoulder  or  hip  is  growing 
out.  In  the  early  stages  there  may  be  no  lateral 
deviation  of  the  apices  of  the  spinous  processes, 
although  considerable  rotation  of  the  vertebrae  has 
occurred  ;  while  conversely  in  quickly-growing  girls 
with  muscular  debility  and  ligamentous  relaxation 
there  may  be  marked  deviation  without  rotation, 
and  the  slight  curvature  that  exists  can  be  made  to 
disappear  completely  on  suspension  or  the  prone 
position.  These,  however,  may  be  regarded  as 
■cases  of  weak  spine  or  incipient  curvature  rather 
than  as  cases  of  true  lateral  curvature.  To  detect 
true  lateral  curvature,  evidence  of  rotation  should 
be  sought.  The  back  should  be  fully  exposed  as 
low  as  the  iliac  crest,  and  in  the  case  of  children 
all  the  clothes  should  be  removed.  The  patient 
without  shoes,  with  the  heels  together,  the  knees 
straight  and  the  hands  raised  above  the  head  as  if 
about  to  dive,  should  bend  the  body  forwards  till 
the  fingers  approach  or  touch  the  toes.  If  rotation 
has  occurred  it  may  then  be  detected  by  a  slight 
backward  projection  of  the  ribs  in  the  doi*al 
region  or  prominence  of  the  erector  spinse  in  the 
lumbar  region  ;  whereas  in  cases  of  merely  weak 
spine  the  lateral  deviation  of  the  apices  of  the 
spinous  processes  will  have  disappeared,  and  the 
back  be  symmetrical.  Some  want  of  symmetry  due 
to  very  slight  rotation  may  also  be  detected  by 
placing  the  patient  in  a  sitting  posture  and  then 
looking  down  the  back  from  above. 

In  severer  cases  the  signs  are  unmistakable.  In 
the  more  common  forms  a  well-marked  curve  with 
its  convexity  to  the  right  is  seen  in  the  dorsal 
region,  and  a  slighter  and  shorter  curve  with  its 
convexity  to  the  left  in  the  lumbar  region.  The 
right  shoulder  is  generally  elevated,  and  the  angle 
of  the  right  scapula  is  prominent  owing  to  the 
backward  rotation  of  the  ribs  which  follow  their 
vertebrae  on  the  convexity  of  the  curve.  There  is 
also  apparent  prominence  of  the  right  iliac  crest 
owing  to  the  muscles  being  carried  away  from  it  by 
the  forward  rotation  of  the  lumbar  transverse  pro- 
cess ;  while  the  lumbar  muscles  on  the  left  side 
form  a  prominent  ridge  over  the  backwardly  rotated 
lumbar  transverse  processes  on  the  convexity  of  the 
lumbar  curve.  In  other  cases  the  compensating 
curves  may  be  so  slight  that  there  is  apparently  a 
long  single  curve  only  with  its  convexity  either  to 
the  right  or  to  the  left  ;  while  in  other  cases  again, 
instead  of  the  dorsal  curve  having  its  convexity  to 
the  right  and  the  lumbar  its  convexity  to  the  left, 
the  opposite  condition  may  exist. 

Diagnosis.— Lateral  curvature  may  have  to  be 
diagnosed  from  hysteria  and  from  the  lateral  de- 
viation which  sometimes  occurs  in  spinal  caries.  In 
hysteria,  although  the  curve  may  appear  severe,  if 


the  patient  is  made  to  assume  the  diving  posture  and 
bend  the  body  forwards,  as  the  fingers  approach  the 
feet  it  will  gradually  disappear.  An  hysterical 
curve  will  also  disappear  during  sleep  and  anaes- 
thesia. In  the  lateral  deviation  that  may  occur  in 
spinal  caries  there  is  generally  some  angular  pro- 
jection as  well,  and  rigidity  of  the  spine  at  the  seat  of 
disease.  Pain  may  also  be  present  in  the  course  of 
the  nerves  leaving  the  intervertebral  foramina  of  the 
affected  vertebras,  or  may  be  elicited  on  applying  the 
tests  for  pain  and  rigidity  described  under  spinal 
caries  (p.  1566). 

Prognosis. — In  the  early  stages  where  there  is 
no  rotation,  a  complete  cure  may  be  obtained,  but 
when  rotation  has  once  occurred,  although  the  gene- 
ral appearance  of  the  figure  may  be  improved  by 
strengthening  the  muscles  that  hold  the  spine  erect, 
the  pain  relieved,  and  the  curve  prevented  from 
getting  worse,  the  removal  of  the  rotation,  and 
consequent  complete  cure  of  the  curve,  is  impossible. 
In  those  rare  cases  depending  upon  spinal  paralysis 
or  severe  contraction  of  the  chest  following  em- 
pyema, little  or  nothing  can  be  done  to  improve  the 
deformity. 

Treatment. — This  may  be  discussed  under  the 
heads  of  (l)  Removal  of  the  cause;  (2)  Posture; 
(3)  Exercises  and  massage  ;  (4)  Rest;  (5)  Reduc- 
tion of  rigidity  ;  and  (6)  Mechanical  supports. 

I.  Removal  of  the  cause. — In  the  majority  of 
cases  this  will  consist  in  the  correction  of  faulty 
habits  in  sitting  and  standing,  and  in  improving  the 
general  health.  In  other  cases,  where  the  curvature 
depends  upon  some  structural  defect,  it  is  necessary 
that  this  should,  if  possible,  be  removed  or  cor- 
rected. Again,  when  the  curvature  depends  on 
wry-neck,  the  sterno-mastoid  should  be  divided  ; 
when  upon  rickets,  constitutional  remedies  for  this 
disease  should  be  employed.  The  avoidance  of  all 
faulty  positions  in  sitting  and  writing  is  most  impor- 
tant. Occupations  necessitating  stooping  should  be 
given  up.  The  patient  should  be  forbidden  to  stand 
on  one  leg  or  sit  cross-legged.  While  in  class  he 
should  stand  at  attention.  The  one-sided  position 
with  the  spine  twisted  and  the  arm  on  the  table 
assumed  in  the  old  sloping  method  of  writing  should 
be  given  up,  and  vertical  or  back-hand  writing 
taught  instead,  the  patient  sitting  upright  and  square 
the  while.  He  should  not  Ije  permitted  to  sit  at  a 
flat-topped  desk  on  a  stool  or  bench  without  a  back. 
The  height  of  the  desk  should  be  capable  of  being 
regulated  and  the  slope  adjusted  to  the  proper  angle 
according  as  the  patient  is  writing  (15°  to  20°)  or 
reading  (40°).  The  stool  should  have  a  high  slightly 
sloping  back,  so  moulded  as  to  correspond  to  the 
normal  outline  of  the  body.  It  should  be  provided 
with  a  foot-rest  fixed  at  a  proper  angle  for  the  feet. 
A  similar  stool  should  be  used  at  meals  and  during 
music-lessons.  Older  patients  should  use  a  properly 
shaped  reclining  chair  or  couch  with  a  movable 
back,  and  while  reading  should  not  be  allowed  to 
hold  the  book  with  one  hand,  but  have  it  supported 
at  a  proper  angle  on  a  book-rest.  To  prevent 
stooping  while  reading  short-sight  should  be  cor- 
rected by  glasses,  and  all  articles  of  dress  should  be 
quite  loose  across  the  chest  so  as  to  allow  of  the 
shoulders  being  freely  thrown  back.  The  effects 
of  the  one-sided  position  of  women  during  horse- 
exercise  should  be  neutralised  by  riding  alternately 
on  the  off  and  near  side,  while  young  girls  should 
ride  boy-fashion.  Long  violin-practice  should  be 
forbidden  ;  and  such  games  as  tennis  should  be 
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played  with  the  right  and  left  hand  alternately. 
Whenever  necessary  the  general  health  should  be 
improved  by  abundant  outdoor  exercise,  games  of 
all  kinds — tennis,'  hockey,  cricket,  skipping,  sculling 
(not  rowing),  swimming,  and  horse-exercise,  with 
the  reservations  stated  above.  A  cold  or  tepid  bath 
should  be  taken  every  morning.  Exercise,  how- 
ever, should  always  stop  short  of  fatigue  ;  and  the 
patient,  if  weakly  or  growing  rapidly,  should,  after 
taking  exercise,  lie  absolutely  flat  on  the  back  for 
half  an  hour  to  an  hour.  Early  hours  and  country- 
life  or  residence  by  the  sea  are,  of  course,  desirable. 
Tonics,  and  in  some  cases  cod-liver  oil  and  arsenic, 
are  generally  indicated,  while  a  prolonged  course  of 
some  mild  astringent  preparation  of  iron  is  frequently 
most  beneficial. 

2.  Posture. — The  constant  assumption  of  a  good 
posture  is  imperative.  At  first  the  patient  should 
be  placed  in  the  posture  in  which  the  curve  is 
obliterated,  or  is  least  noticeable.  It  is  generally 
necessary  to  so  arrange  two  mirrors  that  the  patient 
may  see  her  own  back.  At  first  the  correct  posture 
can, only  be  maintained  for  a  few  minutes,  but  as  the 
muscular  tone  is  gradually  improved  it  will  become 
li.ibitual. 

3.  Exercises  and  massage. — Exercises  for  strength- 
ening the  muscular   system    in  general   and  the 
spinal  muscles  in  particular  should  be  employed. 
For  the  first  purpose,  drilling,  dancing,  and  the 
ordinary  gymnastic  exercises  are  all  of  service,  as 
are  also  the  exercises  performed  with  the  Sandow's 
and  Whiteley's  apparatus.    The  patient  may  bene- 
ficially make  use  of  the  latter  for  five  to  ten  minutes 
daily  after  the  course  of  special  exercises  has  been 
completed.    The  special  exercises  should  be  carried 
out  by  a  properly  trained  nurse  under  the  occasional 
supervision  of  the  surgeon.     Put  broadly,  the  ex- 
ercises employed  are  modifications  more  or  less  of 
the  so-called  Swedish  and  Danish  systems.  The 
objects  aimed  at  are  not  only  the  general  improve- 
ment   of    the   spinal    muscles,    but   the  special 
strengthening  of  such  of  the   spinal   and  other 
muscles  as  tend  to  hold  the  spine  in  the  corrected 
position  {see  Massage).    The  resistance  exerted  by 
the  exerciser  is  better  than  that  of  any  weight  or 
elastic  tension,  since  it  is  more  sympathetic  and  can 
be  better  regulated  to  the  strength  of  the  patient,  and 
more  readily  be  brought  to  bear  on  the  muscles  it  is 
desired  to  improve.    Moreover,  the  properly  trained 
exerciser,  sees  that  the  right  movements  are  executed, 
whereas  the  patient,  if  left  to  the  use  of  mere 
weights  and  cords  or  in  the  hands  of  an  unskilful 
exerciser,  may  bring  into  play  such  movements  as 
increase  rather  than  improve  the  curvature.  Special 
attention  during  the  course  should  be  given  to  those 
exercises  which  lend  to  increase  the  respiratory  capa- 
city of  the  chest.    The  exercises  should  be  em- 
ployed once,  or,  in  some  cases,  twice  daily,  and  be 
continued  from  three  to  six  months.     Each  sitting 
should  occupy  aljout  three-quarters  of  an  hour. 
After  the  exercises  general  massage  of  the  muscles 
of  the  back  is  frequently  very  beneficial.    There  are 
now  a  number  of  efficient  nurses,  who  have  been 
well  trained  in  properly  carrying  out  these  exercises, 
but  the  occasional  supervision  of  the  surgeon  is 
desirable.    Early  cases  can  be  completely  cured  if 
the  treatment  is  thoroughly  carried  out,  and  especi- 
ally if  the  patient  can  be  made  to  take  an  intelligent 
interest  in  her  own  cure.     Even  when  there  is  con- 
siderable rotation  patients  will  still  lie  improved 
both  in  their  bodily  health  and  general  appearance. 


while  the  asymmetry  of  the  back  may  be  easily  con- 
cealed by  the  dressmaker. 

4.  Rest. — The  prolonged  rest  formerly  prescribed 
for  lateral  curvature  is  objectionaljle  from  two  points 
of  view.  Firstly  it  produces  wasting  and  atrophy 
of  the  muscles  of  the  back  ;  and,  secondly,  it  is  apt 
to  engender  in  the  patient  a  condition  of  chronic 
invalidism.  A  judicious  amount  of  rest  is  however 
advisable,  not  only  in  lateral  curvature  but  for  all 
growing  girls  ;  since,  when  the  spinal  muscles  are 
fatigued,  positions  are  assumed  in  which  the  weight 
is  supported  by  the  passive  structures,  the  ligaments 
and  fibro-cartilages,  and  the  forces  which  produce 
the  lateral  curvature  come  into  play.  After  exercise, 
the  fatigue  of  the  morning  and  afternoon  lessons, 
l\;c.  ,  il  is  desirable  that  the  patient,  if  a  girl,  should 
have  from  half  an  hour  to  one  hour,  never  longer, 
absolute  rest  in  the  recumbent  position,  and  this 
rest  may  be  repeated  once  or  twice  according  to  the 
length  of  the  rest-interval  and  the  general  stamina 
of  the  patient. 

5.  Removal  of  rigidity.  —  In  some  advanced  cases 
of  lateral  curvature  the  spine  is  rigidly  held  in  the 
deformed  position,  which  cannot  be  improved  by 
any  amount  of  manipulation  by  the  surgeon.  Until 
this  rigidity  has  been  to  some  extent  overcome,  it  is 
useless  to  recommend  the  patient  to  hold  himself  in 
a  posture  he  is  unable  to  assume  or  be  manipulated 
into,  and  it  is  folly  to  endeavour  to  exercise  muscles 
whose  points  of  attachments  are  immovably  fixed. 
To  overcome  this  rigidity  the  writer  has  found  the 
so-called  weight  treatment  of  considerable  service. 
The  patient  is  placed  near  the  wall,  with  the  body 
in  the  horizontal  position  parallel  to  the  wall,  the 
hands  or  elbows  according  to  his  height  resting  on 
a  chair.  A  broad  bandage  fixed  to  a  staple  on  the 
wall  is  passed  across  the  patient's  back,  and  to  the 
free  end  of  the  bandage  a  weight  is  attached.  The 
staple  is  fixed  at  such  a  height  that  the  bandage 
while  passing  across  the  back  does  not  touch  the 
apices  of  the  spinous  processes,  nor  the  ribs  on  the 
concave  side  of  the  curve,  but  embraces  the  pro- 
jection caused  by  the  backwardly  rotated  ribs  on 
the  convex  side.  When  sufficient  weight  is  applied 
the  ribs  arc  pressed  on  and  so  carried  forwards.  A 
large  water-can  answers  admirably,  as  the  weight  can 
be  regulated  by  increasing  or  lessening  the  quantity 
of  water.  In  some  cases  a  counter-weight  may  be 
applied  in  a  similar  way  to  the  lumbar  curvature  at 
the  same  time. 

The  weight  treatment  should  Ije  used  cautiously, 
the  weight  being  at  first  applied  for  a  few  minutes 
only,  and  then  for  longer  periods  up  to  ten  minutes 
or  a  quarter  of  an  hour  according  to  the  strength  of 
the  patient.  Massage  and  passive  manipulations  will 
also  be  of  assistance.  As  soon  as  the  rigidity  has 
been  overcome  the  treatment  by  posture  and  exer- 
cises may  be  begun. 

6.  Mechanical  supports. — These  should  never  be 
employed  in  early  and  slight  cases,  nor  as  a  general 
rule  in  advanced  cases.  They  have  practically  no 
influence  in  correcting  rotation  ;  they  are  cumber- 
some and  heavy,  and  tend  to  induce  wasting  and 
atrophy  of  the  muscles.  In  those  cases  in  which 
the  curvature  depends  on  spinal  paralysis  a  support 
is,  as  a  rule,  essential;  it  is  moreover  almost  a 
necessity  for  the  poorer  class  of  patients  met  with 
in  the  out-patient  room.  To  tell  a  girl  entirely 
dependent  on  her  own  exertions  in  some  such  trade 
as  flower-making,  book-binding,  and  the  like  to 
hold  herself  in  a  good  position  and  to  tal;e  a  Umg 
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course  of  exercises  is  useless  and  cruel.  For  such 
patients  a  support  must,  however  unwillingly,  be 
prescribed.  It  will  probably  prevent  the  curvature 
getting  worse,  it  will  relieve  the  pains  in  the  back, 
and  it  will  enable  her  to  follow  her  employment  in 
comparative  comfort.  But  she  should  be  given  to 
understand  that  she  cannot  expect  in  this  way  to  be 
cured.  She  should  be  urged  to  attend  once  or  twice 
a  week  at  a  hospital  for  a  systematic  course  of 
exercises,  and  to  snatch  a  few  minutes  daily  for  the 
practice  of  them. 

Spinal  braces  are  objectionable  if  worn  all  day. 
When,  however,  they  are  worn  for  an  hour  or  so  at 
a  time  as  a  reminder  to  the  patient,  who  as  soon 
as  she  feels  them  become  tight  knows  that  she  is 
lapsing  from  the  erect  posture,  they  are  of  con- 
siderable service  ;  but  it  should  be  clearly  under- 
stood that  she  is  not  to  trust  to  the  brace  for  hold- 
ing herself  upright,  but  to  regard  it  as  a  monitor  of 
each  relapse  to  her  former  stoop. 

Kyphosis  (Synon.  :  Posterior  Curvature)  is  a 
general  curving  of  the  spine,  with  its  convexity 
backwards,  and  is  an  exaggeration  of  the  normal 
backward  dorsal  curve.  In  infants  it  may  be  the 
result  of  weakness  or  general  debility,  or  of  long 
nursing  in  the  upright  position.  In  slightly  older 
children  it  is  generally  due  to  the  yielding  of  the 
softened  bones  as  a  result  of  rickets.  In  adolescents 
it  is  usually  caused  by  muscular  debility  and  relaxa- 
tion of  the  ligaments,  slouching  habits  in  sitting  or 
standing.  In  girls  it  is  a  frequent  precursor  of  the 
more  serious  lateral  curvature  of  the  spine.  In 
adult  life  it  may  be  traced  to  occupations  necessi- 
tating constant  stooping,  and  is  familiar  in  the 
round  shoulders  of  the  farm-labourer.  In  the  old 
it  is  frequently  the  result  of  osteo-arthritis.  A 
history  of  an  hereditary  tendency  to  round  shoulders 
can  frequently  be  obtained. 

Treatment  In  all  cases  where  possible  the 

cause  should  be  removed.  In  infants  recumbency  is 
indicated  ;  in  adolescents  the  avoidance  of  stooping 
habits  and  constant  assumption  of  correct  postures, 
and  gymnastic  exercises,  should  be  insisted  upon. 
In  adults  in  whom  the  kyphotic  curve  is  confirmed, 
and  osseous  changes  have  occurred,  and  in  the 
subjects  of  osteo-arthritis,  little  or  nothing  can  be 
done. 

Lordosis  (Synon.  :  Anterior  Curvature  or 
Saddle-back)  is  a  curvature  of  the  spine  with  its 
convexity  forwards,  and  is  an  exaggeration  of  the 
normal  forward  lumbar  curve.  It  should  be  re- 
garded as  a  symptom  rather  than  as  a  disease,  in 
that  the  curvature  is  formed  to  compensate  for  the 
loss  of  equilibrium  in  the  spinal  column  when  from 
any  cause  its  antero-posterior  curves  have  been  dis- 
turbed. Thus  it  is  met  with  in  rickets,  hip-disease, 
coxa  vara,  congenital  or  unreduced  dislocation  of 
the  hip  or  ankylosis  of  the  hip— conditions  in  which, 
owing  to  the  femur  being  fixed  in  the  position  of 
partial  flexion  at  the  hip,  the  pelvis  is  tilted  for- 
wards when  the  affected  leg  is  brought  down  parallel 
with  its  fellow.  Lordosis  is  also  met  with  as  a 
compensating  curve  in  the  angular  deformity  of 
Pott's  disease  and  in  kyphosis,  also  in  enlargement 
of  the  abdomen  as  from  pregnancy,  ovarian  dropsy, 
&c.,  to  restore  the  erect  position.  It  also  occurs  in 
pseudo-hypertrophic  paralysis,  to  compensate  for  thq 
tendency  of  the  spine  to  fall  forward,  owing  to  the 
weakness  of  the  spinal  muscles. 

Angular  Curvature. — See  Caries,  p.  1565. 

W.  J.  Walsham. 


SPIRILLUIVI  (dim.  of  spira,  a  twist,  a  curl). — 
See  Bacteria. 

SPIROCH/CTE.— Bacteria. 

SPIROIVIETER  {spiro,  I  breathe;  and  ^i-iTpov, 
a  measure). — Synon.  :  Fr.  Spiromitre  ;  Ger. 
Spirometer. 

Definition. — An  instrument  for  measuring  the 
vital  capacity  of  the  chest. 

Description. — The  object  of  the  several  instru- 
ments that  have  been  designed  for  this  purpose  is 
to  measure  the  total  amount  of  air  expelled  from 
the  chest  by  the  deepest  expiration  following  upon 
the  deepest  inspiration. 

The  instrument  designed  by  Hutchinson  consisted 
of  a  mouth-piece  and  tube  communicating  with  a 
gasometer  of  registered  and  graduated  capacity, 
into  which  the  patient  breathed.  Various  modifi- 
cations of  Hutchinson's  instrument  have  been  de- 
vised. 

A  convenient  and  accurate  spirometer,  which 
works  on  the  principle  of  the  anemometer,  was  in- 
troduced by  Lowne.  The  advantage  of  this  instru- 
ment is  its  portability. 

Results. — According  to  Hutchinson,  the  vital 
capacity  varies  according  to  height,  weight,  age, 
and  disease. 

1.  Height. — There  is  an  increase  of  8  cub.  in. 
in  vital  capacity  for  every  inch  in  height  between 
5  ft.  and  6  ft.  Thus  the  vital  capacity  of  a  healthy 
person  at  5  ft.  to  5  ft.  I  in.  being  174  cub.  in.,  at 
5  ft.  4  in.  it  would  be  174  +  32  =  206  cub.  in.  ;  at 
5  ft.  8  in.,  238  ;  &c. 

2.  Weight. — Excess  in  body- weight  is  associated 
with  diminished  capacity,  in  the  proportion  of  about 
I  cub.  in.  per  lb.  excess. 

3.  Age. — From  thirty  to  sixty  years  the  vital 
capacity  decreases  nearly  I5  cub.  in.  per  year. 

4.  Disease. — The  spirometer  furnishes  a  very 
accurate  standard  of  health  or  of  the  extent  of 
disease,  as  regards  the  chest,  the  vital  capacity  in 
lung-disease  diminishing  from  10  to  70  per  cent. 

R.  Douglas  Powell. 

SPITTING  OF  BLOOD.— ^■^^  p.  620. 

SPLEEN,  Diseases  of.— Synon.  :  Fr.  Mala- 
dies de  la  Rate  ;  Ger.  Krankheiten  der  MHz. 

General  Remarks. — Although  certain  affec- 
tions have  been,  and  still  are,  described  under  the 
heading  of  diseases  of  the  spleen,  it  is  doubtful  if, 
with  the  exception  of  the  results  of  traumatism, 
and  perhaps  one  form  of  enlargement,  there  is  one 
single  disease  affecting  the  spleen  which  is  not 
secondary  to,  or  at  least  coincident  with,  disease 
elsewhere  in  the  body,  such  disease  being  almost 
invariably  of  a  kind  in  which  the  blood  is  deeply 
affected.  This  fact  has  become  more  and  more 
recognised  of  late  years,  so  that  diseases  of  the 
spleen  described  as  such  have  grown  less  and  less  in 
number,  the  various  disordered  conditions  of  the 
organ  being  for  the  most  part  classed  under  malaria, 
anamia,  leucocythiiinia,  and  other  diseases  in  which 
it  is  variously  affected.  The  diseases  in  which  it  is 
common  to  find  the  spleen  enlarged  are  numerous, 
and  in  nearly  all  these  the  splenic  aff'ection  is  dis- 
tinctly secondary,  the  only  possible  exception  being 
'  splenic  ansemia,'  in  which  it  seems  that  it  may 
perhaps  be  primary  ;  in  '  splenic  (or  spleno-medul- 
lary)  leucocythajmia '  it  would  appear  that  the 
splenic  affection  is  probably  secondary  to  the  marrow- 
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changes.  Uncertainty  as  to  the  relation  of  these 
splenic  affections  to  the  anaemias  must  prevail  until 
more  is  known  of  the  physiology  of  the  spleen  as 
concerned  with  the  formation  and  destruction  of 
blood-corpuscles,  and  the  condition  of  the  blood 
generally.  At  present  the  one  point  apparently 
settled  is  that  the  spleen  is  intimately  concerned 
with  haemolysis,  or  destruction  of  red  corpuscles. 
Numerous  cases  of  removal  of  the  spleen,  both  when 
more  or  less  diseased  and  when  apparently  healthy, 
have  been  now  recorded,  and  it  seems  that  the  loss 
of  this  organ  can  be  borne  without  other  than 
occasional  temporary  impairment  of  health.  Re- 
moval of  diseased  or  enlarged  spleens  has  been 
followed  by  no  symptoms,  and  a  similar  result  has 
followed  in  some  cases  the  removal  of  spleens  for 
traumatic  rupture ;  but  in  two  cases  reported  by 
Pitts  and  Ballance,  of  removal  of  healthy  spleens 
for  rupture,  the  operation  was  followed  by  extreme 
anasmia,  a  daily  rise  of  temperature  of  1°  to  3"^  P'. , 
increased  frequency  of  pulse,  enlargement  of  ex- 
ternal lymphatics,  diminution  of  red  corpuscles  in 
blood,  with  increase  in  leucocytes  and  haemoglobin, 
all  of  which  symptoms  gradually  passed  off.  Ac- 
cording to  Rolleston,  when  the  spleen  becomes 
diseased  some  sort  of  compensatory  action  as  regards 
its  functions  is  apparently  set  up,  possibly  in  the 
bone-marrow,  and  the  more  complete  this  compen- 
sation the  less  is  the  spleen  missed ;  hence  the 
absence  of  symptoms  after  removal  of  enlarged 
spleens,  their  presence  after  removal  of  healthy 
spleens  for  rupture,  and  their  absence  in  many  in- 
stances of  removal  of  spleens  for  rupture,  when,  as 
is  often  the  case,  this  accident  has  occurred  to  a 
spleen  the  subject  of  old-standing  disease. 

The  spleen,  from  the  nature  of  its  structure,  is 
capable  of  accommodating  at  times  a  very  large 
amount  of  blood,  and  is  very  susceptible  to  hyper- 
a?mia.  It  varies  considerably  in  size  in  health  ; 
thus  its  bulk  increases  for  some  hours  after  taking 
food,  while  digestion  is  going  on,  after  which  it 
lessens  again.  A  peculiarity  of  the  spleen  that 
may  be  mentioned  here  is  that  in  many  cases  of 
infectious  disease  dependent  on  micro-organisms, 
such  as  anthrax,  enteric  fever,  and  plague,  these 
organisms  are  present  in  large  numbers  in  the  blood 
of  the  spleen,  though  they  be  found  with  difficulty, 
or  perhaps  at  times  not  at  all,  in  the  general  systemic 
blood.  In  cases  of  malarial  infection,  also,  the 
splenic  blood  contains  the  parasite  in  large  numbers, 
and  also  quantities  of  pigment  and  debris  of  broken- 
down  parasites.  As  regards  these  points,  the 
question  has  been  raised  as  to  whether  the  spleen 
may  not  exercise  some  protective  influence  over  the 
blood. 

Varieties. — The  diseased  conditions  of  the 
spleen  will  be  noticed  in  the  following  order  : 
(I)  acute  inflammation;  (2)  the  various  forms  of 
enlargement  of  the  organ,  both  such  as  may  be 
primary  and  those  that  are  certainly  secondary  to, 
or  dependent  on,  other  diseases  ;  (3)  other  splenic 
affections,  malformations,  and  anomalies  ;  (4)  rup- 
ture. 

I.  Acute  Inflammation. — Synon.  :  Splenitis. 
Acute  hyperemia  of  the  spleen  is  common  in  certain 
forms  of  fever,  but  it  is  extremely  doubtful  if  this 
condition  ever  proceeds  to  a  general  inflammation  of 
the  spleen  ;  it  is  doubtful,  also,  if  any  general  inflam- 
mation of  the  organ  is  ever  caused  traumatically, 
inflammation  from  violence  being  more  likely  to 
occur  in  isolated  spots  in  consequence  of  lacera- 


tion of  the  structure  of  the  gland  and  extravasation 
of  blood,  i.e.  of  slight  degrees  of  rupture.  Acute 
inflammation  is  not  by  any  means  common,  but, 
when  it  occurs,  it  is  in  the  great  majority  of  cases 
the  result  of  embolism,  such  embolism  in  a  branch 
of  the  splenic  artery  resulting  in  an  '  infarct '  (see 
Embolism).  .Splenic  infarcts  are  usually  of  the 
red  variety,  though  they  may  ultimately  become 
pale  as  they  shrink  and  disappear.  In  their  later 
stages  they  are  surrounded  with  a  dense  whitish 
layer  of  cicatricial  tissue.  Septic  infarction  leads 
to  abscess-formation,  and  if  suppurating  infarcts 
be  numerous  and  near  one  another,  the  resulting 
foci  may  coalesce,  and  a  large  abscess  be  formed. 
Splenic  emboli  are  apt  to  occur  in  valvular  disease 
of  the  heart,  in  chorea,  in  infective  endocarditis,  in 
pyaemia  and  septicaemia,  in  typhoid  and  other  fevers, 
and  in  any  case  in  which  thrombi  may  form  in  the 
blood  ;  and  it  is  obvious  that,  according  to  their 
origin,  they  may  be  innocent  or  infective.  Inflam- 
mation of  either  kind  may  be  accompanied  by  hyper- 
aemia  of  the  organ  generally,  which  may  thus  be 
enlarged  ;  or  the  peritoneal  covering  of  the  gland 
may  be  affected,  leading  to  adhesions  to  neighbour- 
ing parts. 

Inflammation  of  the  spleen  may  go  on  to  suppura- 
tion without  any  marked  local  symptoms,  and  the 
evidences  of  such  inflammation  are  far  more  fre- 
quently seen  on  the post-inortcin  table  than  diagnosed 
during  life.  Local  symptoms  consist  mainly  of  pain 
in  the  region  of  the  spleen,  with  some  tenderness, 
especially  if  local  peritonitis  is  present,  and  perhaps 
some  enlargement  of  the  organ.  Suppuration  may 
be  indicated  by  shivering  and  other  constitutional 
signs  of  that  process  ;  it  does  not  cause  any  local 
symptoms  unless  the  abscess  is  large  and  near  the 
surface,  and  the  spleen  adherent  to  the  abdominal 
wall,  in  which  case  there  may  be  swelling,  tender- 
ness, pain,  and  even  local  oedema  and  fluctuation. 

2.  Enlargements. — The  enlargements  of  this 
organ  will  be  described  according  to  the  several  dis- 
eases in  which  they  occur. 

[a)  In  splenic  auirmia. — In  this  affection,  some- 
times called  primary  splenomegaly,  it  is  probable  that 
the  splenic  disease  is  primary  ;  the  anx-mia  is  pro- 
gressive and  is  characterised  i)y  considerable  dimi- 
nution in  the  number  of  the  red-corpuscles  (which, 
however,  rarely  fall  below  50  per  cent,  of  their 
normal  quantity),  by  great  diminution  of  htemo- 
globin,  and  by  a  lower  colour-index  (-5)  than  any 
other  form  of  anaemia  ;  there  is  no  increase  in  the 
number  of  leucocytes.  The  spleen  is  greatly  en- 
larged, though  not  to  the  extent  often  met  with  in 
splenic  leucocythcemia  ;  it  is  tender  ;  and  the  patient 
is  subject  to  attacks  of  pain  in  the  region  of  the 
gland.  The  spleen  may  weigh  from  two  to  eight 
pounds,  and  contains  enormous  numbers  of  large 
nucleated  cells  enclosing  blood-corpuscles  ;  there  is 
general  fibrosis  of  the  organ,  the  capsule  is  firm,  and 
it  and  the  trabeculae  are  thickened  ;  the  pulp  appears 
to  be  diminished  in  quantity,  and  the  Malpighian 
bodies  are  small  and  atrophied  ;  there  may  be  peri- 
toneal adhesions.  There  is  often  some  irregularity 
of  temperature,  but  no  enlargement  of  lymphatic 
glands.  Hajmorrhage  is  infrequent  and  the  stomach 
is  the  commonest  source.  The  disease  is  generally 
fatal  in  three  years. 

(/')  In  splenic  or  splcno-medullary  Icncocytlianiia. 
In  this  affection  the  spleen  is  generally  greatly  en- 
larged.   See  p.  866. 

((■)  In  malaria.  —  In  acute  malarial  disease  the 
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spleen  is  enlarged  from  hyperjemia  ;  in  cases  which 
end  fatally  the  substance  is  found  to  be  diffluent, 
dark,  and  full  of  pigmented  elements  and  debris  of 
parasites.  In  chronic  malarial  disease,  or  mala- 
rial cachexia,  the  spleen  is  often  very  much  enlarged  ; 
the  capsule  and  trabeculae  are  thickened,  the  conse- 
quence probably  of  constant  hyperemia,  but  the 
pulp  is  at  the  same  time  increased,  and  hence  the 
organ  is  soft  and  friable.  Spleens  thus  enlarged, 
which  are  very  common  among  Asiatic  races,  and 
probably  in  malarious  countries  generally,  are  very 
liable  to  rupture  under  slight  violence.  See  Mala- 
rial Disease. 

(if)  In  amyloid  disease. — In  this  disease  the  spleen 
only  shares  with  other  organs  in  the  effects  of  a 
general  affection  {see  Amyloid  Disease).  A  spleen 
affected  with  amyloid  disease  is  uniformly  enlarged, 
hard,  smooth  on  the  surface,  and  painless.  It  is  in- 
clined to  be  globular  in  shape.  No  ascites  or  other 
evidence  of  pressure  on  the  portal  vein  or  bile-ducts 
occurs  unless  the  disease  is  complicated  by  some 
other  condition. 

(e)  Under  other  conditions. — The  spleen  is  tem- 
porarily enlarged  from  hypersemia  during  the  course 
of  certain  fevers,  especially  of  enteric  fever  and 
plague  ;  in  such  cases  the  enlargement  subsides  with 
recovery  from  the  fever.  It  is  also  nearly  always 
enlarged,  though  not  to  any  very  great  extent,  in 
lymphadenoma,  and  occasionally  in  idiopathic  or 
pernicious  ansemia.  In  the  former  disease  the  Mal- 
pighian  bodies  are  enlarged  and  yellowish,  exhibit- 
ing the  proliferation  of  lymphoid  cells  characteristic 
of  the  disease  ;  in  idiopathic  ancemia  iron  is  found 
deposited  in  the  spleen,  and  it  is  possible  that  the 
organ  plays  an  accessory  part  in  the  destruction  of 
red  blood-corpuscles  in  this  disease.  Enlargement 
of  the  spleen  also  takes  place  in  consequence  of  gene- 
ral congestion  of  the  portal  system,  notably  in  cir- 
rhosis of  the  liver,  and  to  a  less  degree  in  valvular 
disease  of  the  heart ;  it  also  may  be  due  to  malignant 
disease  which  is  usually  secondary. 

The  only  subjective  symptoms  associated  with 
enlargements  of  the  spleen  are  occasional  pain  in 
the  side  with  some  tenderness  ;  and,  if  the  spleen 
be  very  large,  a  feeling  of  weight  in  the  left  side  of 
the  abdomen,  and  inconvenience  from  increased  size 
in  that  region.  For  the  physical  signs  of  enlarge- 
ment of  the  spleen  see  Physical  Examination, 
and  accompanying  plates. 

3.  Miscellaneous  afFections.  —  Tuberculosis 
may  affect  the  spleen — so  far  as  is  known,  always 
secondarily  to  other  organs — and  the  appearances 
presented  may  be  either  of  the  '  miliary  '  or  '  caseous  ' 
type.  The  spleen  is  said  to  be  often  enlarged  in 
syphilis,  but  it  is  rare  to  find  gummata  in  this 
gland.  New-growths  and  hydatid  cysts  have  been 
described  as  occasionally  found  in  the  spleen,  but 
both  these  conditions  are  excessively  rare,  and  malig- 
nant disease  is  probably  always  secondary.  The 
chief  anomalies  of  the  spleen  are  those  known  as 
'  wandering  spleen  '  and  '  supernumerary  spleens  '  ; 
the  latter  condition  is  simply  an  anatomical  varia- 
tion, and  possesses  no  pathological  interest,  the 
former  may  occasionally  cause  trouble  in  much  the 
same  way  as  movable  kidney,  and  may  sometimes 
justify  surgical  measures  for  its  relief. 

4.  Rupture. — In  England  rupture  of  the  spleen 
only  happens  from  injuries  similar  to  those  which 
cause  rupture  of  other  internal  organs,  but  in  Asiatic 
(and  probably  in  all  malarious)  countries,  where  the 
possession  of  an  enlarged  spleen  with  a  friable  pulp 


is  common  among  natives,  this  accident  is  of  com- 
mon occurrence,  and  has  led  to  trials  for  manslaughter 
in  cases  in  which  no  serious  injury  was  intended. 
The  possibility  of  this  accident  having  occurred 
should  always  be  borne  in  mind  in  cases  of  sudden 
death  following  any  slight  tussle.  Death  generally 
follows  rapidly  on  the  injury,  but  this  is  not  always 
the  case  :  in  two  cases  which  came  under  the  obser- 
vation of  the  writer  an  injury  was  followed  by  intense 
pain  and  collapse,  from  which  temporary  recovery 
took  place,  to  be  followed  by  sudden  collapse  and 
death  about  three  days  after.  In  both  these  cases 
posl-morteiii  examination  showed  a  torn  spleen  en- 
closed in  a  torn  distended  capsule,  the  whole  appear- 
ance reminding  one  of  a  placenta  in  a  bag  of  mem- 
branes ;  the  first  violence  had  ruptured  the  spleen, 
but  not  the  capsule,  into  which  haemorrhage  had 
taken  place,  distending  it  greatly  ;  subsequently  the 
capsule,  possibly  from  some  sudden  movement  of 
the  patient,  had  given  way,  and  the  mass  of  fluid 
and  clotted  blood  had  been  suddenly  discharged 
into  the  peritoneal  cavity,  causing  collapse  and 
death.  The  symptoms  of  rupture  of  the  spleen  are 
pain,  collapse,  and  signs  of  internal  hjemorrhage. 

Treatment. — The  treatment  of  splenic  diseases 
resolves  itself  for  the  most  part  into  the  treatment 
of  the  accompanying  conditions.  In  acute  inflam- 
mation pain  may  be  relieved  by  hot  applications,  or 
if  great  active  hypersemia  be  suspected,  by  leeches. 
In  the  rare  event  of  it  being  possible  to  localise  sup- 
puration in  the  spleen,  and  to  determine  adhesion 
of  the  organ  to  the  abdominal  wall,  it  would  be  right 
to  evacuate  the  pus,  but  indiscriminate  exploratory 
puncture  is  to  be  deprecated,  from  fear  of  haemor- 
rhage. In  pure  splenic  ana;mia  no  satisfactory 
treatment  has  been  found  ;  it  has  been  stated  that 
removal  of  the  spleen  has  done  good  in  this  affec- 
tion, and,  if  so,  this  would  seem  to  indicate  that  the 
splenic  condition  is  primary.  In  the  splenic  affec- 
tion consequent  on  malarial  poisoning  the  enlarge- 
ment is  often  very  obstinate  ;  it  is  best  treated  by 
measures  which  tend  to  improve  the  general  health 
and  combat  the  malarial  cachexia.  Iron  and  quinine, 
or  more  especially  arsenic,  will  be  found  of  service, 
with  an  occasional  dose  of  Carlsbad  salts  ;  locally, 
tincture  or  solution  of  iodine  may  be  employed,  or 
a  piece  of  lint  about  four  inches  square  spread  with 
the  ointment  of  red  iodide  of  mercury  may  be  applied 
and  kept  on  for  four  or  six  hours  ;  this  last  remedy  is 
often  very  useful,  but  it  requires  a  little  care,  as  if  left 
on  too  long  it  is  apt  to  blister  the  skin  ;  in  any  case 
the  irritant  effect  is  more  lasting  than  that  of  a  mus- 
tard plaster.  Flannel  cholera-belts  should  be  worn 
in  cases  of  malarial  spleen.  For  rupture  of  the 
spleen  the  treatment  is  laparotomy  and  removal,  as 
speedily  as  possible,  of  the  ruptured  gland  ;  several 
successful  cases  of  this  operation  have  now  been  re- 
ported.   See  Leucocyth/Emia. 

Max.  F.  Simon. 

SPLENIC  AN/EMIA.— 5t'6'  pp.  1573  and  865. 

SPLENIC  FEVER.— 5«£  Pustule,  Malig- 
nant. 

SPORADIC  {ffirelpw,  I  scatter). — This  term  is 
used  in  connection  with  diseases  which  occur  occa- 
sionally, and  in  an  isolated  manner,  among  in- 
dividuals ;  as  distinguished  from  those  which 
prevail  endemically  or  epidemically. 

SPORADIC   CHOLERA.  —  See  Choleraic 
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SPRAYS,  Therapeutical  Uses  of.— ^tf 
Inhalations. 

SPRUE.- rsiLOSis. 

SPUTUM.— Synon.  :  Fr.  Crachat  ;  Ger. 
Aitsuittrf;  Spittuin. — This  article  deals  with  the 
diagnostic  indications  aflbrded  by  a  microscopical 
e.xamination  of  the  sputum,  and  with  the  requisite 
methods  of  preparation.  The  pathological  con- 
stituents of  the  sputum  to  which  definite  diagnostic 
importance  can  be  attributed  are  comparatively  few 
in  number.  These  will  be  considered  under  the 
following  heads  :  (l)  Micro-organisms;  (2)  Elastic 
tissue  ;  (3)  Curschmann's  spirals. 

No  special  description  will  be  devoted  to  the  rare 
instances  in  which  booklets  derived  from  hydatid 
cysts  in  the  lung,  or  portions  of  laryngeal  or 
pulmonary  new-growths,  may  be  discovered  in  the 
expectoration,  inasmuch  as  these  structures  require 
no  special  preparation  for  their  identification. 

The  Collection  of  Specimens  of  Sputum 
FOR  Examination. — The  early  morning  expecto- 
ration, representing  the  gradual  accumulation  formed 
during  the  hours  of  sleep,  is  the  most  likely  to 
contain  a  mixture  of  the  secretions  of  the  respiratory 
tract,  and  is  therefore  the  most  suitable  for  exami- 
nation ;  moreover,  the  sputum  expelled  at  this  time 
is  less  likely  to  contain  particles  of  food.  It  is  often 
important  that  the  specimen  should  be  as  free  as 
possible  from  contamination  with  the  saprophytic 
micro-organisms  of  the  buccal  cavity ;  consequently 
the  patient  should  be  directed  to  rinse  the  mouth 
out  thoroughly,  using  sterile  water  (e.g.  water  that 
has  been  boiled  and  allowed  to  cool),  three  or  four 
times  in  succession  before  expectorating.  The 
sputum  is  then  coughed  up  from  the  lungs,  and 
expectorated  into  a  clean  wide-mouthed  glass  bottle 
or  other  suitable  vessel,  which  must  not  contain  any 
disinfectant  solution  whatever. 

I.  Micro-Organisms. —  Tuhercle-bacilhis. — As 
a  preliminary  to  microscopical  examination  the 
sputum  should  be  poured  out  into  a  flat  glass  dish, 
and  search  made  for  yellowish,  i.e.  purulent,  streaks 
and  spots  (a  process  which  is  facilitated  by  placing 
a  piece  of  black  paper  under  the  dish) ;  where  the 
sputum  is  more  or  less  opaque  throughout,  the 
thickest  and  most  curdy  parts  are  to  be  selected.  A 
small  selected  portion  of  the  sputum  is  now  trans- 
ferred to  a  clean  cover-slip  by  the  aid  of  a  stout 
platinum  rod,  or  a  piece  of  copper  wire  having  one 
end  beaten  out  to  form  a  small  spatula,  spread  out 
in  a  thin  film,  and  allowed  to  dry  thoroughly  in  the 
air.  In  the  case  of  thin  watery  sputum,  a  second 
or  even  a  third  film  may  be  spread  over  the  first. 
The  cover-glass,  film  upwards,  is  now  passed  rapidly 
three  or  four  times  through  the  flame  of  a  spirit- 
lamp  or  Bunsen's  burner  ;  this  coagulates  the  albu- 
minous matter  and  fixes  the  film  firmly  to  the  glass. 
The  film  is  now  ready  for  staining,  a  process  which 
is  most  conveniently  effected  by  the  Ziehl-Neelsen 
method.  This  method  depends  on  the  fact  that  the 
tubercle-bacillus,  probably  by  reason  of  the  wax 
that  enters  so  largely  into  its  composition,  is  ex- 
tremely difficult  to  stain  with  aniline  dyes  as  ordi- 
narily used,  but  having  once  taken  up  the  stain,  is 
equally  reluctant  to  part  with  it  to  decolourising  re- 
agents. This  peculiarity  the  tubercle-bacillus  shares 
with  several  other  organisms,  such  as  the  bacillus  of 
leprosy,  the  smegma-bacillusand  the  Timothy-grass 
bacillus. 


The  following  reagents  are  needed  : 

(A)  Carbol-fuchsin.     This  is  prepared  by  dis- 
solving I  gramme  of  basic  fuchsin  in  15  cc.  of  ab-  • 
solute  alcohol,  and  making  up  to  loo  cc.  with  a 
5-per-cent.  solution  of  carbolic  acid. 

(B)  Alcohol — preferably  rectified  spirit,  although 
methylated  spirit  will  answer  the  purpose. 

(C)  A  25-per-cent.  solution  of  sulphuric  acid. 

(D)  Methylene  blue  - a  l-per-cent.  watery  solu- 
tion. 

Method ofstaiiiiug. — ( i )  Warm  some  of  the  carbol- 
fuchsin  (A)  in  a  watch-glass  over  the  naked  flame 
or  on  a  sand-bath,  until  steam  commences  to  rise  ; 
float  the  cover-slip  preparation,  film  downwards,  on 
the  surface  of  the  fluid,  and  keep  gently  steaming 
for  5-IO  minutes. 

(2)  Remove  the  cover-slip  from  the  stain  and  wash 
in  water. 

(3)  Wash  with  alcohol  (B)  until  no  more  colour 
is  discharged. 

(4)  Place  in  sulphuric  acid  (C)  for  one  or  two 
seconds,  then  immediately  wash  in  water.  If  the 
film  is  'red,'  it  must  be  again  immersed  in  the  acid, 
then  washed  in  water.  The  film  should  now  be  of 
a  light  pink  colour. 

(5)  Counterstain  with  methylene  blue  (D)  for  10 
to  20  seconds. 

(6)  Wash  in  water,  blot  ofl"  the  excess  of  water 
with  blotting-paper,  complete  the  drying  by  holding 
the  cover-slip  between  thumb  and  forefinger  over 
the  flame,  and  mount  in  a  solution  of  Canada  balsam 
in  xylol. 

For  the  recognition  of  the  tubercle-bacilli,  a 
magnifying  power  of  250  to  300  is  sufficient  in  most 
cases,  if  the  illumination  be  brilliant.  Abbe's  sub- 
stage  condenser  greatly  facilitates  the  detection  of 
the  bacilli ;  and  in  all  doubtful  cases,  where  the 
microbes  are  scanty,  the  combination  of  Abbe's 
condenser  with  a  J,,-inch  oil-immersion  lens  is 
indispensable.  With  the  method  of  staining  above 
described,  the  bacilli  appear  as  delicate  crimson 
rods,  in  length  from  one-quarter  to  one-half  the 


Fig.  I. — Tubercle-Bacilli  in  Sputum,     x  550. 
The  bacilli  are  seen  a;,  dark  rods,  lying  amid  threads 
of  mucus  and  a  few  pus-corpuscle*;. 

diameter  of  a  human  red  blood-corpuscle.  The 
rods  may  present  a  uniform  bright-red  appearance, 
the  staining  may  be  unequal,  or  the  microbes  may 
present  a  beaded  appearance  resembling  a  string  of 
red  granules.  Very  little  clinical  importance  can 
be  attributed  to  these  morphological  differences, 
although  the  moniliform  appearance  is  indicative  of 
young  actively  multiplying  tubercle-bacilli.  Various 
other  bacilli  and  micrococci  contained  in  the  sputum, 
as  well  as  the  nuclei  of  cells  and  filaments  of  mucin, 
take  the  blue  stain,  contrasting  sharply  with  the  red 
tubercle-bacilli. 
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Significance.  —  The  discovery  of  tubercle- 
bacilli  in  the  sputum  is  a  decisive  proof  of  the 
existence  of  tubercular  disease  of  some  part  of  the 
respiratory  system.  In  cases  of  tuberculosis  of  the 
air-passages,  bacilli  are  discharged  from  the  surface 
of  the  ulceration  ;  but  the  number  derived  from  this 
source  is  insignificant  as  compared  with  the  quanti- 
ties that  come  from  cavities  in  the  lungs.  If  we 
exclude  the  extremely  rare  cases  of  primary  tuber- 
cular ulceration  of  the  main  air-passages,  it  may  be 
affirmed  that  a  large  number  of  bacilli  in  the  sputum 
is  a  certain  sign  of  pulmonary  excavation.  The  size 
of  the  cavity  or  cavities  is  immaterial,  but  free  com- 
munication between  a  vomica  and  a  bronchus  is  a 
necessary  condition. 

The  number  of  the  bacilli  is  no  certain  index  of 
the  severity  or  extent  of  the  disease,  and  may  be 
said  to  be  largely  a  question  of  discharge.  In  some 
acute  pneumonic  forms  of  tuberculosis  the  microbes 
may  for  a  time  be  very  scanty,  whereas  in  cases  of 
the  most  chronic  and  limited  disease  the  sputum 
may  teem  with  tubercle-bacilli.  It  has  been  asserted 
that  where  tubercular  ulceration  of  the  larynx  exists 
the  number  of  bacilli  is  always  large.  This  state- 
ment is  incorrect,  as  numerous  observations  have 
convinced  the  writer.  Complete  and  permanent 
disappearance  of  the  bacilli  from  the  sputum  is  a 
most  favourable  sign  ;  but,  on  the  other  hand, 
persistent  expectoration  of  these  micro-organisms 
is  not  incompatible  with  a  favourable  and  chronic 
course  of  the  disease. 

Aciinomycosis.  — In  the  rare  instances  in  which 
this  disease  attacks  the  respiratory  system,  the 
characteristic  ray-shaped  organisms  may  be  dis- 
charged in  the  expectoration.  These  appear  as 
minute  yellowish  granules  visible  to  the  naked  eye 
in  the  purulent  discharge.  When  a  drop  of  the  pus 
is  examined  without  any  staining,  the  rosettes  of 
clubs  can  readily  be  recognised  with  a  moder- 
ately high  power.  If  dried  cover-glass  prepara- 
tions be  stained  by  Gram's  method,  combined  with 
rubine  or  eosine  as  a  counter-stain,  the  mycelial 
threads  and  clubs  may  be  demonstrated.  The  pre- 
sence of  the  ray-fungus  is  pathognomonic  of  actino- 
mycosis.   See  Actinomycosis. 

Pneumonia. — Among  the  various  micro-organisms 
that  may  be  found  in  the  sputum  of  croupous  pneu- 
monia, contaminated  as  it  usually  is  in  its  passage 
through  the  mouth,  the  Diplococcus  pneumonias  of 
Frankel  is  the  most  important  numerically  in  a 
large  percentage  of  the  cases.  Occasionally  its  place 
is  taken  by  the  short  pneumobacillus  of  Friedlander, 
or  by  the  convoluted  chains  of  the  Streptococcus 
pyogenes  longus.  The  Diplococcus  pneumoniae  and 
the  pneumobacillus  are  characterised  by  the  pos- 
session of  distinct  capsules,  which  may  be  demon- 
strated microscopically  by  the  use  of  MacConkey's 
capsule-stain.  This  is  prepared  by  dissolving  0-5 
gramme  of  Dahlia  and  i  -5  gramme  of  Methyl 
Green  (00  crystals)  in  100  cc.  distilled  water,  adding 
10  cc.  of  a  saturated  alcoholic  solution  of  basic 
fuchsin,  and  making  up  to  200  cc.  by  the  addition 
of  distilled  water.  In  specimens  of  pneumonic 
sputum  stained  by  this  mixture,  the  capsules  appear 
as  delicate  magenta-coloured  halos  surrounding  the 
more  darkly  stained  bacteria.  These  organisms  may 
be  stained  by  any  of  the  anilin  dyes,  and  of  the 
three  above-mentioned  forms,  the  pneumobacillus 
is  alone  decolourised  by  Gram's  method.  See  also 
p.  132. 

As  similar  microbes  are  sometimes  met  with  in 


other  diseases,  such  as  bronchitis,  and  occasionally 
in  healthy  saliva,  no  definite  diagnostic  significance 
can  be  attributed  to  them  when  occurring  without 
any  other  indications  of  disease. 

hijluenza. — The  sputum  should  be  carefully  ex- 
amined for  small  semi-solid  yellowish-green  masses : 
in  these  the  specific  bacillus  of  influenza  can  usually 
be  demonstrated  by  staining  film-preparations  for 
long  periods  with  very  weak  solutions  of  fuchsin  ; 
I  cc.  of  a  saturated  alcoholic  solution  of  basic  fuchsin 
in  10  cc.  of  distiHed  water  makes  a  suitable  strength, 
and  the  preparation  should  be  subjected  to  its  action 
for  a  period  of  two  or  three  hours.  The  influenza- 
bacillus  then  appears  as  a  minute  bacillus,  in  length 
about  equal  to  one  fifth  the  diameter  of  a  red  blood- 
disc,  often  staining  most  deeply  at  the  two  ex- 
tremities, and  so  resembling  a  diplococcus ;  usually 
situated  within  or  in  the  neighbourhood  of  pus -cells. 
The  bacillus  is  decolourised  by  Gram's  method. 

The  presence  of  the  Bacillus  influenzae  in  the 
sputum  may  be  looked  upon  as  pathognomonic  of 
the  disease,  and  as  it  makes  its  appearance  within 
about  twelve  hours  of  the  onset  of  an  attack,  the 
examination  of  the  sputum  is  often  of  great  assistance 
in  diagnosing  between  influenza  and  pneumonia. 

2.  Elastic  Tissue. — In  destructive  pulmonary 
disease  of  all  kinds,  portions  of  the  elastic  frame- 
work of  the  lungs  are  from  time  to  time  ex- 
pectorated, and  can  be  recognised  with  the  micro- 
scope. In  some  cases  the  elastic  tissue  may  be  de- 
tected without  any  special  preparation.  The  sputum 
is  poured  out  into  a  flat  glass  dish,  and  some  of  the 
most  opaque  parts  are  selected  and  transferred  to  a 
glass  slide  ;  a  cover-glass  is  then  pressed  lightly  on 
the  sputum,  and  the  specimen  can  be  at  once 
examined. 

But  for  general  use  Fenwick's  solvent  method 
is  much  more  satisfactory.  Equal  quantities  of  the 
sputum  and  a  solution  of  caustic  soda  (twenty  grains 
to  the  ounce)  are  boiled  for  a  few  minutes  until  the 
mixture  becomes  liquefied.  It  is  important  not  to 
continue  the  boiling  too  long,  as  the  elastic  fibres 
themselves  ultimately  become  much  altered  in  ap- 
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pearance.  The  fluid  is  now  set  aside  for  two  to 
twelve  hours  in  a  tall  conical  glass,  to  allow  the 
elastic  tissue  to  sink  to  the  bottom  ;  or,  better  still, 
placed  in  the  centrifugal  machine,  in  a  conical  test- 
tube,  and  run  at  a  fairly  high  rate  of  speed  for  some 
minutes.  A  drop  of  the  sediment  is  then  withdrawn 
with  a  pipette,  and  examined  with  the  microscope 
in  the  usual  way.  A  magnifying  power  of  90  to  100 
diameters  is  sufficient  in  most  cases  ;  but  when  the 
fibres  are  isolated  or  much  broken  up,  a  higher 
power  may  be  required.  In  the  latter  case  diffi- 
culties are  apt  to  arise  from  the  fact  that  the  sputum 
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commonly  contains  adventitious  fibres  closel)'  re- 
sembling elastic  tissue.  In  some  cases  the  curled- 
up  ends  and  branching  fibres  may  serve  to  distin- 
guish the  elastic  tissue  of  the  lung  ;  but  unless  some 
trace  of  the  characteristic  alveolar  arrangement  be 
recognisable,  it  is  unvi'ise  to  hazard  a  positive 
diagnosis. 

Significance. — The  discovery  of  elastic  tissue 
in  the  expectoration  may  be  regarded  as  definite 
evidence  of  destructive  disease  of  some  portion 
of  the  respiratory  tract.  With  rare  ex'ceptions  the 
elastic  fibres  come  from  the  lung,  though  at  times 
they  may  be  derived  from  the  larynx  or  bronchi,  in 
which  case  no  alveolar  grouping  will  be  found. 
Tuberculosis,  by  far  the  commonest  ulcerative 
disease  of  the  lung,  may  generally  be  suspected 
when  elastic  tissue  is  found  in  the  sputum  ;  but  in 
non-tubercular  destructive  affections  the  same  dis- 
covery may  be  made.  Hence  elastic  fibres  do  not 
possess  the  pathognomonic  significance  of  the 
tubercle-bacilli.  In  acutely  progressing  excavation 
large  groups  of  alveoli  are  often  expectorated ; 
whereas  in  cases  of  chronic  disease  the  fibres  are 
usually  more  isolated,  and  are  not  uncommonly 
encrusted  with  lime-salts. 

In  the  sputum  of  pulmonary  gangrene  the  elastic 
fibres  are  generally  scanty  or  ill-defined,  and  some- 
times cannot  be  recognised  at  all.  It  has  been 
suggested  that  this  is  due  to  the  presence  of  a 
ferment  in  the  gangrenous  secretion,  which  dissolves 
the  lung-tissue. 

3.  Cupschmann's  Spirals. — In  the  sputum 
expelled  towards  the  close  of  an  asthmatic  attack 
small  gelatinous  sago-like  lumps  of  mucus  are 
generally  present.  If  these  masses  be  gently 
pressed  out  between  a  cover-glass  and  a  glass  slide 
certain  spiral  structures  may  commonly  be  recog- 
nised. The  spirals  vary  much  in  size,  often  being 
visible  to  the  naked  eye,  whereas  at  other  times 
they  can  only  be  discovered  with  the  help  of  the 
microscope.  These  structures  consist  of  gelatinous 
threads  of  a  mucoid  substance,  coiled  in  the  form 
of  a  corkscrew.  In  many  cases  a  central  bright 
wavy  or  twisted  thread  occupies  the  hollow  of  the 
coil.  Von  Jaksch  believes  the  central  fibre  to  be 
chemically  allied  to  fibrin,  the  spiral  coil  being 
composed  of  mucin. 

.Significance. — These  spirals  are  to  be  regarded 
as  casts  of  the  bronchioles.  Curschmann  considers 
that  they  are  the  result  of  an  exudative  bronchiolitis, 
and  are  causally  related  to  the  paroxysms  of  asthma. 
The  spirals  are  not  pathognomonic  of  asthma,  as 
they  are  occasionally  found  in  the  sputum  of  bron- 
chitis and  croupous  pneumonia.  But,  as  von  Jaksch 
suggests,  their  presence  in  a  case  of  asthma  of 
doubtful  nature  would  stamp  the  bronchial  nature 
of  the  attack.  Charcot-Leyden  crystals  (p.  272)  are 
often  found  adhering  to  the  spirals,  and  sometimes 
seem  to  develop  after  the  sputum  has  been  allowed 
to  stand  for  some  hours.  Von  Jaksch  believes  that 
the  crystals  are  products  of  chemical  decomposition 
of  mucin.  Percy  Kidd. 

SQUINTING.— Strabismus. 

STAGNATION  OF  BLOOD.— Local  arrest  of 
the  circulation.  See  Circulation,  Disorders  of ; 
and  Inflammation. 

STAMMERING.  — Definition. —The  word 
'  stammering '  has  been  used  by  some  writers  in  its 
broadest  sense  so  as  to  include  several  different 
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forms  of  defective  articulation,  such  as  inability 
(congenital  or  acquired)  to  pronounce  certain  letters 
or  combinations  of  letters,  the  tendency  to  hesitate 
or  stumble  in  utterance,  or  to  transpose  letters  or 
syllables,  &c.  It  is  better,  however,  to  restrict  its 
use  to  imply  a  spasmodic  affection  of  the  organs 
concerned  in  speech,  in  virtue  of  which  the  enun- 
ciation of  words  becomes  suddenly  checked,  and  a 
painful  pause  ensues,  usually  marked  either  by  a 
prolongation,  or  a  repetition  in  rapid  sequence,  of 
the  particular  literal  sound  at  which  the  check 
arises.  By  several  writers  the  word  '  stuttering '  is 
used  as  synonymous,  but  it  is  better  to  confine  the 
use  of  the  term  '  stuttering,'  as  will  be  pointed  out 
later,  to  one  clinical  variety  of  stammering  which 
it  is  well  to  employ  as  the  general  descriptive 
title. 

Etiology.  — Stammering  is  to  some  extent  heredi- 
tary, although  in  many  cases  no  such  connection  can 
be  traced.  It  is  very  frequently  imitative,  e.g.  child- 
ren may  learn  it  from  a  companion—  a  point  of  con- 
siderable importance  as  regards  its  preventive  treat- 
ment. The  defect  rarely  shows  itself  before  the  age 
of  four  or  five  years.  Usually  it  comes  on  from  this 
time  up  to  the  period  of  puberty,  but  it  may  origi- 
nate at  any  age.  It  is  a  curious  fact  that  men 
stammer  in  much  larger  proportion  than  women. 

Description. — The  varieties  of  stammering  are 
so  numerous  that  anything  like  a  complete  con- 
sideration of  them  here  would  be  impossible.  It 
should  be  noted,  however,  that  there  are  two  great 
groups  of  stammerers  :  (l)  those  whose  peculiarity 
consists  in  an  attempt  to  overcome  their  difficulty  in 
articulation  by  a  series  of  fitfully  and  rapidly  re- 
curring repetitions  of  the  letter  at  which  they  have 
come  lo  grief,  a  condition  to  which  the  term  '  stiit- 
te^-ing''  is  best  restricted  ;  and  (2)  those  who  '  silently 
stick  '  at  the  difficult  letter,  which  is  not  audibly 
produced  for  some  seconds,  although  the  patient 
may  be  making  violent  and  even  visible  spasmodic 
attempts  to  enunciate  it.  Both  classes  of  patients 
thus  'stammer';  the  first  'stutters,'  the  second 
'silently  sticks.'  As  one  writer  has  put  it,  the 
stutterer  in  trying  to  say  such  a  word  as  '  top ' 
enunciates  a  series  of  small  '  t's  '  in  rapid  succession, 
thus  '  f-t-t-top,'  while  a  patient  of  the  other  class 
silently  builds  up  a  great  big  T  !  The  clinical  pic- 
ture of  each  type  is  so  familiar  that  little  further 
description  is  called  for,  varying  degrees  of  severity 
being  met  with.  In  his  attempts  to  overcome  difficult 
letters  the  patient  may  make  such  spasmodic  efforts 
at  ejaculation  that  he  becomes  quite  flushed  or  even 
purple  in  the  face,  while  still  oftener  an  '  overflow  ' 
of  muscular  energy  takes  place  to  other  groups  of 
muscles,  leading  to  iiniolitntary  twitcliings  of  the 
lips,  eyebrows,  or  eyelids,  &c. ,  or  even  violent 
jerkings  of  the  head  and  neck  in  severe  cases.  This 
condition  should  be  clearly  distinguished  from 
another  in  which  the  patient  finds  his  difficulty  les- 
sened if  he  throws  some  other  muscles 
into  action — e.g.  by  stamping  with  one  or  both  feet, 
tapping  the  fingers,  clenching  the  hand,  &c. — the 
outlet  of  muscular  energy  appearing  thus  to  lessen 
the  obstruction  to  his  articulation.  Sometimes  it 
will  be  found  that  patients  have  been  taught  this  as 
a  method  of  overcoming  their  difliculty  ;  in  other 
cases  the  stammerer  has  learnt  it  by  experience. 

In  by  far  the  greater  proportion  of  cases  the  con- 
sonants, and  especiall)'  the  '  explosive '  consonants, 
are  the  chief  stumbling-blocks  of  stammerers,  only 
a  very  small  proportion  finding  a  difficulty  with 
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vowels.  Consideration  of  this  part  of  the  subject 
will  come  in  more  fittingly,  however,  when  the 
treatment  is  taken  up. 

Pathology. — Stammering  being  essentially  a 
functional  disorder,  a  definite  pathology  is  scarcely 
to  be  expected.  Attempts  have  been  made  at  times 
to  associate  its  occurrence  with  various  conditions 
present  in  the  glottis,  tongue,  &c.  ;  but  there  is 
little  doubt  that  the  condition  is  inherently  due  to  a 
faulty  working  of  a  complex  mechanism  rather  than 
any  defect  of  structure.  It  should  be  borne  in  mind 
that  in  the  enunciation  of  words  a  threefold  me- 
chanism is  at  work  —  (a)  a  current  of  air  must  be 
regularly  supplied  by  the  lungs  ;  [b)  phonation  is 
effected  by  the  laryngeal  mechanism  ;  while  {c)  arti- 
culation is  obtained  by  the  coaptation  and  separa- 
tion of  the  lips,  teeth,  tongue,  palate,  &c.  A  form 
of  stammering  has  been  described  in  which  the 
primary  fault  is  said  to  lie  in  the  respiratory 
mechanism,  but  this  is  so  rare  that  for  all  practical 
purposes  stammering  may  be  considered  as  arising 
essentially  from  a  want  of  the  proper  harmony  be- 
tween the  functions  of  phonation  and  articulation. 
To  illustrate  this  no  better  example  could  be  got 
than  that  used  in  his  work  on  '  The  Disorders  of 
Speech,'  by  Professor  Wyllie,  who  points  out  that 
in  violin-playing,  in  order  to  ensure  the  production 
of  the  proper  musical  sounds,  the  two  mechanisms 
of  the  '  bow -hand  '  producing  the  sound  and  the 
'  string-hand '  modifying  the  same  must  work  in 
complete  harmony.  No  overaction  on  the  part  of 
the  '  string-hand  '  can  ever  make  up  for  a  failure  on 
the  part  of  the  '  bow-hand  '  to  perform  its  function. 
This  overaction  on  the  part  of  one  of  the  co-ordi- 
nated mechanisms  concerned  in  the  enunciation  of 
words  is  the  essential  error  of  the  stammerer. 

Treatment. — This— the  most  important  portion 
of  the  subject— is  unfortunately  too  often  dealt  with 
inadequately,  or  in  merely  vague  general  terms. 
And  yet  the  necessity  for  treatment,  and  the  satis- 
factory results  that  may  be  obtained,  are  such  that 
an  endeavour  should  always  be  made  to  remedy  the 
defect.  It  is  not  sufficient  to  give  merely  general 
instructions  to  the  patient  as  to  speaking  slowly  and 
from  a  full  chest,  &c.  Pie  must  be  taught  how  to 
surmount  his  individual  difficulties.  The  first  essen- 
tial is  that  the  stammerer  be  made  clearly  to  under- 
stand the  double  nature  of  the  process  in  speaking, 
the  equal  need  for  phonation  as  well  as  artii  ulation ; 
and  Wyllie's  example  of  the  violinist's  combined 
working  of  two  mechanisms  harmoniously  can 
scarcely  fail  to  be  understood  by  even  young 
patients.  It  should  then  be  explained  to  the  pupil 
that  his  difficulty  arises  essentially  from  a  failure  to 
allot  the  due  proportion  to  phonation  and  articula- 
tion respectively  in  his  enunciation  of  words  ;  and 
a  reference  to  the  fact  (which  he  has  probably  dis- 
covered for  himself)  that  stammering  seldom,  if 
ever,  occurs  in  singing,  will  impress  this  more 
firmly  on  his  memory.  The  teacher  should  then 
demonstrate  to  him  that  certain  letters  of  the  alpha- 
bet have  no  '  voice  '  in  themselves,  and  that  any 
attempt  to  insert  '  voice  '  into  such  will  only  lead  to 
an  aggravation  of  the  patient's  trouble.  Similarly, 
if  he  tries  to  pronounce  any  of  those  letters  which 
normally  contain  voice  without  allowing  phonation 
to  have  its  proper  share  along  with  articulation  in 
their  enunciation,  stammering  will  again  result.  It 
is  therefore  with  a  view  to  making  such  points  per- 
fectly clear  to  pupils  that  Wyllie  has  drawn  up  what 
he  terms  a  '  Physiological  Alphabet,'  which  is  here 


reproduced  by  his  kind  sanction  from  his  work  on 
'  The  Disorders  of  Speech.' 

A  Physiological  Alphabet  (Wyllie). 


I.  Vowels. 


Y  —  I  E  A  O  U  —  W. 

These  should  be  pronounced  in  the  Latin  manner,  as — 
ee,  eh,  ah,  oh,  oo  ;  Y  and  W,  though  consonants,  are 
given  here  for  reasons  in  the  text. 


II.  Consonants. 


Voiceless 
Oral 

[  Voiced 
Oral 

Voiced 
Nasal 
Resonants  | 

Labials 
(ist  stop-position) 

P 
(W) 

B 
W 

M 

Labio-Dentals 

F 

V 

Linguo-Dentals 

Th' 
S 

Th= 
Z 

Anterior 
LinguQ-Palatals 
(2nd  stop-position) 

Sh 
T 

(L) 

Zh 
D 
L 
R 

N 

Posterior  Linguo-Palatals 
(3rd  stop-position) 

K 

Hor  Ch 

G 
Y 

(R) 

Ng 

The  voiceless  W  and  the  voiceless  L  have  been  given  in 
brackets,  the  former  being  now  almost  confined  to  Scot- 
land, the  latter  being  peculiar  to  Wales.  The  uvular 
(burring)  R  is  also  in  brackets. 


In  it  this  all-important  distinction  between  '  voice- 
less '  and  '  voiced  '  letters  is  emphasised,  the  vertical 
columns  showing  a  complete  list  of  the  consonants 
grouped  according  to  definite  principles.  The 
vowels,  of  course,  are  essentially  'voiced.'  The 
letters  W  and  Y  are  placed  by  Wyllie  along  with 
the  vowels  as  being  more  closely  allied  to  them  than 
to  consonants  for  reasons  fully  given  in  his  work  re- 
ferred to.  It  is  sufficient  here  to  explain  that  since 
an  initial  W  is  really  phonetically  equivalent  (as 
Wyllie  says)  '  to  a  tight  6b,'  such  words  as  '  will  ' 
'  wet '  should  really  be  pronounced  as  if  they  began 
with  a  vowel,  e.g.  'doill,'  'ooet. '  Similarly,  an 
initial  Y  (as  in  '  you ')  is  phonetically  equivalent  to 
ee,  and  must  be  treated  as  a  '  voiced  '  letter  by  the 
stammerer,  who  will  be  surprised  at  the  ease  with 
which  such  words  as  '  Will  you  '  can  be  produced, 
if  he  pronounces  them  as  if  they  were  spelt  '  ooill 
eeou '  ;  for  the  initial  Y,  pronounced  voicelessly  as 
'  yeh,'  is  an  extremely  common  difficulty  with  stam- 
merers. [The  horizontal  divisions  of  the  table  are 
not  of  the  same  importance  from  the  stammerer's 
point  of  view,  but  are  given  here  as  the  table  is 
reproduced  from  Wyllie's  work.] 

The  essential  principle,  then,  of  the  equal  im- 
portance of  phonation  with  articulation  in  the 
enunciation  of  words  having  been  made  perfectly 
clear  to  the  pupil,  all  that  is  required  is  that  the 
teacher  should  go  seriatim  through  the  letters  of 
the  ordinary  alphabet,  and  explain  how  and  why 
they  come  to  be  arranged  as  shown  in  Wyllie's  table. 
It  is  not  necessary  here  to  do  more  than  indicate  a 
few  of  the  points  there  shown.  Thus,  it  is  quite 
evident  that  if  P  (which  is  merely  a  '  voiceless ' 
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labial  with  an  explosive  character  silently  prepared 
for  its  enunciation)  has  'voice'  added  to  it,  the 
letter  B  is  produced  ;  and  similarly  D  and  G 
('  hard  ')  are  the  '  voiced  '  equivalents  of  T  and  K 
(or  C  '  hard  ').  The  distinction  between  the  voice- 
less '  th  '  of  '  thin  '  and  the  voiced  '  th  '  of  '  thee  ' 
must  also  be  made  clear  to  the  patient. 

When  the  pupil  has  thoroughly  grasped  the  in- 
herent difference  between  the  two  groups  of  con- 
sonants, he  should  be  taught  that  the  essential 
principle  that  he  has  to  remember  in  working  out 
his  own  cure  is  this  :  that  all  letters  possessing 
'voice'  should  have  their  full  vocal  element  given 
them,  or  even  more  than  their  normal  quantity  of 
'  voice  '  ;  while  those  letters  which  are  themselves 
'  voiceless  '  are  to  be  touched  off  as  lightly  as 
possible,  the  attention  of  the  pupil  lieing  directed 
rather  to  the  '  voiced  '  letter  that  precedes  or  follows 
the  'voiceless'  consonant.  Thus  in  saying,  e.g., 
'  i9ig  Peter  wade  no  wund,''  the  stammerer  is  to 
emphasise  the  letters  italicised  -  the  lips  are  merely 
to  be  apposed  for  the  formation  of  the  '  P,'  but  no 
sound  is  attempted  to  be  produced,  the  ' -eter ' 
merely  acquires  the  explosive  character  of  the  voice- 
less '  P.'  The  fact  that  the  nasal  resonants  (m  and 
n)  are  both  '  voiced  '  consonants  should  be  clearly 
demonstrated,  for  the  attempt  to  pronounce  voice- 
kssly  all  words  commencing  with  these  consonants 
is  one  of  the  commonest  errors  of  stammerers. 

Before  summing  up  the  various  points  in  treat- 
ment, it  may  be  well  to  refer  to  a  few  of  the  specially 
common  difficulties  of  stammerers,  and  indicate 
briefly  how  liest  to  surmount  these.  Words  com- 
mencing with  '  wh  '  often  give  rise  to  very  great 
trouble  owing  to  the  patient  trying  to  pronounce 
these  7'oicelessly.  If  he  will  bear  in  mind  the  fact 
that  '  w  '  is  really  a  vowel  (i.e.  voiced),  and  further 
grasp  the  fact,  which  is  clearly  brought  out  by 
Wyllie,  that  phonetically  the  '  h  '  precedes  the  '  w  ' 
(so  that  the  physiological  spelling  becomes  '  hw  '), 
he  will  discover  that  the  enunciation  of  such  words 
as  'when,'  'whether,'  becomes  quite  easy,  pro- 
vided they  are  produced  as  if  they  were  spelt 
(phonetically)  '  hixien,'  'hooether.' 

A  similar  difficulty  often  occurs  with  words  com- 
mencing with  'sw,'  which  the  stammerer  usually 
attempts  to  utter  voicclessly.  Here,  again,  the 
'  voiced  '  oo  of  the  '  w  '  must  be  given  its  full  value, 
so  that  words  such  as  '  swim  '  become  phonetically 
'  sooim.' 

Lastly,  the  pupil  should  be  made  to  understand 
clearly  that  all  words  in  which  the  initial  letter  is  J 
or  (soft)  G  must  really  be  pronounced  by  him  as  if 
they  began  with  a  (fully-voiced)  D,  e.g.  '  Jew  '  is 
phonetically  equivalent  to  '  Dzhoo. '  J  and  (soft) 
G  are  thus  really  compound  letter-sounds,  the  real 
initial  of  which  is  D. 

In  conclusion,  then,  the  treatment  aimed  at  is  as 
follows.  The  pupil  must  be  made  to  understand 
thoroughly  the  essential  difference  between  phona- 
tion  and  articulation  in  speaking,  and  that  it  is 
worse  than  useless  to  attempt  to  make  up  for  de- 
ficiency in  vocalisation  by  overaction  in  articulation. 
He  must  practise  speaking  in  a  full  ringing  voice, 
and  in  troublesome  cases  it  is  sometimes  useful  to 
practise  '  intoning '  his  lessons,  so  as  to  emphasise 
the  value  of  the  musical  element  in  speech.  He 
should  then  be  taught  the  '  Physiological  Alphabet,' 
and  in  connection  therewith  the  following  illustra- 
tive sentences  (reproduced  by  Prof.  Wyllie's  kind 
sanction)  will  be  found  most  useful,  since  they  bring 
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out  clearly  the  essential  physiological  distinctions 
between  the  groups  of  consonants  : — 

A.  Initials  that  contain  voice.  [In  pronouncing, 
these  the  voice  must  be  thrown  boldly  into  the 
initial.  ] 

1.  '  Even  ancient  elves  are  awed  over  oozing.' 

2.  '  We  visit  the  Zulus  like  ramblers  yearly.' 

3.  '  My  nephew. ' 

4.  '  Best  gold  dust. ' 

B.  Initials  that  do  not  contain  voice.  [These 
must  be  touched  off  lightly  and  the  voice  be 
promptly  brought  out  in  the  succeeding  vowel 
or  voiced  consonant.] 

1.  '  Tar  shores  seem  thinly  hazy.' 

2.  '  Two  poor  comrades.' 

The  pupil  should  be  enjoined  to  practise  reading 
aloud  daily  for  at  least  ten  minutes,  commencing 
always  with  the  aljove  set  of  sentences  ;  and  he  should 
be  encouraged  further  to  draw  up  for  himself  (and 
practise  the  repetition  of)  other  illustrative  sentences, 
not  only  those  containing  initial  consonants  of 
similar  character,  but  also  those  of  dissimilar 
nature,  so  that  he  may  readily  acquire  the  habit  of 
distinguishing  between  the  voiceless  and  voiced  con- 
sonants. Once  he  has  mastered  the  principles 
upon  which  the  treatment  depends,  all  that  is 
necessary  is  for  him  to  notice  in  reading  or  speak- 
ing any  letters  that  occasion  him  particular  diffi- 
culty, so  that  he  may  learn  from  his  teacher  (if  he 
has  been  unable  to  discover  for  himself  from  the 
'  alphabet ')  how  .such  letters  are  to  be  enunciated. 
Lastly,  he  should  learn  to  take  inspirations  at  short 
intervals  so  that  he  may  always  have  ample  breath 
to  enable  him  to  give  the  full  vocal  element  to  all 
those  letters  requiring  it,  and  he  .should  make  it  a 
constant  practice  to  speak  or  read  (as  Wyllie  says) 
'  with  voice,  making  music  with  the  voice,  and 
listening  t.0  it  as  he  speaks.' 

11.  Graham  Langwill. 

STANDARDISATION— Standardisation  is  the 
name  given  to  the  process  by  which  certain  official 
preparations  are  made  to  contain  a  definite  and  uni- 
form amount  of  the  alkaloid  or  active  principle  of 
the  vegetable  drug  from  which  they  are  extracted. 

To  obtain  the  requisite  strength,  stronger  perco- 
lates, containing  a  known  quantity  of  active  prin- 
ciple, are  diluted  with  alcohol ;  or,  again,  to  obtain 
extracts  of  proper  strength  and  consistence,  stronger 
and  weaker  extracts  may  be  mixed,  and  stronger 
extracts  may  be  diluted  with  distilled  water  or  with 
milk-sugar  as  may  be  necessary.  The  Aqua  Lauro- 
cerasi,  mentioned  below,  has  its  strength  adjusted 
either  by  the  addition  of  hydrocyanic  acid  or  by 
dilution  of  the  distillate  with  distilled  water.  The 
details  of  the  procedures  required  in  each  individual 
instance  are  given  fully  in  the  British  Pharmacopoeia 
under  each  preparation. 

The  following  are  the  standardised  preparations 
according  to  the  last  revision  of  the  British  Phar- 
macopoeia in  1898.  It  will  be  noted  that  i  per 
cent,  equals  I  grain  in  no  minims,  or  according  to 
the  metric  system  I  gramme  in  100  cubic  centi- 
metres :  — 

Extractum  Belladonna:  Alcoholicum,  containing 
I  per  cent,  of  the  alkaloids  of  Belladonna-root. 

Extractum  Belladonna:  Liquidum,  containing 
0-75  per  cent,  of  the  alkaloids  of  Belladonna-root. 

Tinctura  Belladonnas,  containing  not  less  than 
0-048  per  cent,  nor  more  than  0'052  per  cent,  of 
the  alkaloids  of  Belladonna-root. 
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Emplastrum  Belladonnre,  containing  0-5  per 
cent,  of  the  alkaloids  of  Belladonna-root. 

Linimentum  Belladonngs,  containing  .0-375  per 
cent,  of  the  alkaloids  of  Belladonna-root. 

Unguentum  Belladonna,  containing  0"6  per  cent, 
of  the  alkaloids  of  Belladonna-root. 

Extractum  Cinchonas  Liquidum,  containing  5  per 
cent,  of  the  alkaloids  of  Red  Cinchona  Bark. 

Tinctura  Cinchona?,  containing  i  per  cent,  of 
alkaloids  of  Red  Cinchona  Bark. 

Tinctura  Cinchonse  Composita,  containing  0-5  per 
cent,  of  alkaloids. 

Acetum  Ipecacuanha,  containing  o-l  per  cent,  of 
alkaloids. 

Extractum  Ipecacuanhse  Liquidum,  containing 
from  2'0  to  2-25  per  cent,  of  alkaloids. 

Vinum  Ipecacuanha,  containing  O'l  per  cent,  of 
alkaloids. 

Tinctura  Jalapse,  containing  I -5  per  cent,  of  Jalap 
Resin. 

Aqua  Laurocerasi,  containing  o-l  per  cent,  of 
Hydrocyanic  Acid. 

Extractum  Nucis  Vomicae,  containing  5  per  cent, 
of  Strychnine. 

Extractum  Nucis  Vomicae  Liquidum,  containing 
I  '5  per  cent,  of  Strychnine. 

Tinctura  Nucis  Vomicae,  containing  0-25  per 
cent,  of  Strychnine. 

Extractum  Opii,  containing  20  per  cent,  of 
Morphine. 

Extractum  Opii  Liquidum,  containing  075  per 
cent,  of  Morphine. 

Tinctura  Opii,  containing  o"75  per  cent,  of 
Morphine. 

Frederick  Willcocks. 

STAPHYLOMA  ((TTa<pv\7i,  a  bunch  of  grapes). 
Synon.  :  Fr.  Siaphylome  ;  Ger.  Staphylom. — 
This  word  was  applied  by  old  writers,  in  the  jargon 
which  was  once  supposed  to  be  scientific,  to  any 
limited  protrusion  of  the  tunics  of  the  eyeball.  It 
was  first  used  to  denote  the  protrusion  which  occurs 
in  the  circum-corneal  sclerotic  zone,  as  a  consequence 
of  localised  inflammation  of  this  region.  The  tissue 
affected  by  the  inflammation  in  such  a  case  becomes 
softened,  yields  to  the  intra-ocular  tension,  and  pro- 
jects ;  but  being  restrained  by  bands  of  lymph,  or 
by  thicker  portions  of  its  own  structure,  from  pro- 
jecting uniformly,  the  prominence  becomes  more  or 
less  sacculated  ;  and  the  most  prominent  portions, 
being  thinner  than  the  rest,  and  permitting  the  dark 
pigment  of  the  interior  of  the  eye  to  show  through, 
present  an  appearance  which  may  be  compared  to 
that  of  a  miniature  bunch  of  purple  grapes — a  real 
or  fancied  resemblance  from  which  the  term  '  staphy- 
loma '  was  derived.  This  form  has  more  recently 
been  termed  staphyloma  of  the  sclerotic,  to  distin- 
guish it  from  staphyloma  of  the  cornea,  which  is  the 
protrusion  left  when  the  corneal  tissue  has  been 
destroyed  by  ulceration,  either  wholly  or  in  part, 
and  the  resulting  cicatrix,  formed  of  iris-tissue 
coated  over  by  lymph,  yields  to  the  pressure  of  the 
fluids  within  the  eye  and  becomes  prominent. 
Corneal  staphyloma  is  described  as  either  partial  or 
complete,  according  to  the  amount  of  cornea  which 
is  replaced  by  cicatrix. 

Staphylo?na  postictim  is  a  phrase  applied  to  that 
protrusion  of  a  circumscribed  portion  of  the  sclerotic, 
in  the  immediate  vicinity  of  the  optic  nerve,  which 
occurs  in  some  cases  of  myopia  ;  and  which,  by  in- 
creasing the  elongation  of  the  eyeball,  increases  also 


the  degree  of  the  short  sight.  It  would  be  highly 
desirable  to  abandon  the  term  '  staphyloma '  in 
favour  of  '  protrusion,' with  such  appended  words 
as  might  serve  to  indicate  the  place  and  nature  of 
the  change.  See  Eye,  and  its  Appendages, 
Diseases  of.  R.  Brudenell  Carter. 

STARVATION  (Sax.  steorfan,  to  perish).— This 
term  is  generally  applied  either  to  deprivation  of 
food,  or  to  the  series  of  phenomena  to  which  such 
want  gives  rise.  The  word  is  often  used  synony- 
mously with  fasting,  which,  however,  may  be  more 
accurately  applied  to  voluntary  starvation.  See 
Fasting. 

STASIS  ('icTTTitxi,  I  stop). — Local  arrest  of  the 
circulation.    See  Inflammation. 

STATISTICS,  MEDICAL.— 5««  Morbidity; 
Mortality  ;  Periodicity  in  Disease  ;  Public 
Health  ;  and  Vital  Statistics. 

STEARRHCEA.— Synon.  :  Seborrhoea  ;  Stea- 
torrhoea  ;  Fr.  Stiarrhee ;  Siborrhee ;  Ger.  Talg- 
driisenausschwitzung, 

Stearrhoea  is  an  affection  of  the  skin  which  is  met 
with  in  an  idiopathic  form,  but  more  often  as  an 
attendant  on  other  skin-diseases,  such  as  folliculitis, 
acne,  gutta  rosea,  and  lupus. 

Description. — Two  varieties  of  this  disease  are 
described  :  (l)  Steaj-rhcca  sicca  ;  and  (2)  Stearrhosa 
oleosa. 

1.  Stearrhaa  sicca. — This  form  is  usually  asso- 
ciated with  folliculitis,  and  constitutes  common 
pityriasis  capitis,  or  dandriff  of  the  scalp.  A  similar 
aff'ection  is  often  met  with  as  a  ringed  eruption  on 
the  back  between  the  shoulder-blades,  and  on  a 
corresponding  part  of  the  chest.  This  eruption  is 
a  variety  of  follicular  inflammation  involving  the 
sebaceous  glands  as  well  as  the  follicles,  in  which 
stearrhoea  is  a  constant  feature  ;  it  is  very  often 
associated  with  stearrhoea  capitis,  so  that  it  is  im- 
possible to  dissociate  the  two  diseases. 

Stearrhoea  sicca  is  usually  met  with  on  the  scalp 
and  eyebrows,  and  in  adults  is  characterised  by  the 
formation  of  dirty-white  or  yellowish  scales.  The 
outermost  of  these  become  dry  and  fall  off  as  a  scurf. 
At  the  same  time  the  hairs  are  shed,  and  those 
which  replace  them  are  imperfectly  developed,  so 
that  partial  baldness  is  caused.  In  uncomplicated 
stearrhoea  there  is  no  inflammation  of  the  skin,  and 
little  itching  ;  but  it  generally  happens  that  the 
affection  is  associated  with  folliculitis,  and  then 
itching  becomes  a  troublesome  feature.  This  con- 
dition of  the  scalp  is  commonly  known  as  pityriasis 
capitis  or  alopecia  fiirfiiracea,  in  which  the  skin  be- 
comes covered  with  great  quantities  of  fine,  pearly- 
white,  glistening  scales,  which  are  constantly  shed 
and  fall  upon  the  shoulders,  giving  the  appearance 
of  the  hair  having  been  powdered.  There  is,  in 
fact,  an  excessive  desquamation  of  cuticle ;  and 
when  the  hairs  participate  in  the  changes,  as  they 
often  do,  the  vertex  becomes  bald.  The  degree  of 
itching  depends  on  the  amount  of  folliculitis  pre- 
sent. Stearrhoea  capitis  may  be  mistaken  for  dry 
eczema  or  psoriasis  ;  but  these  diseases  are  rarely 
limited  to  the  hairy  part  of  the  scalp,  and  the 
changes  in  the  skin  are  much  more  marked. 

2.  Stearrhoea  oleosa  This  variety  of  the  disease 

is  usually  confined  to  the  face,  and  is  a  very  com- 
mon complication  of  acne  rosacea.  It  consists  of 
an  excessive  secretion  of  sebum,  which  is  changed 
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in  character  into  an  oily  fluid.  This  oil  is  poured 
out  on  the  surface  of  the  skin,  and  gives  it  a  shiny 
appearance.  When  dabbed  with  a  piece  of  blotting- 
paper,  the  fluid  is  absorbed  and  its  greasy  nature  at 
once  b)ecomes  evident.  From  the  ready  adhesion 
of  dust,  the  skin  assumes  a  dirty  look  which  is  very 
characteristic.  This  afl'ection  is  especially  prevalent 
in  spirit-drinkers. 

Treatment. — The  treatment  of  stearrhoea  is 
chiefly  local,  and  consists,  in  the  first  instance,  in 
removing  any  crusts  which  may  have  formed  from 
the  accumulation  of  sebum.  These  should  first  be 
softened  by  a  thorough  application  of  oil,  and  then 
well  washed  with  hot  water  and  soap.  The  sub- 
sequent treatment  consists  in  the  daily  use  of  the 
white  precipitate,  or  nitrate,  or  red  oxide  of  mer- 
cury ointment,  well  diluted  with  vaseline.  At  the 
same  time  the  skin  should  occasionally  be  washed 
with  a  lotion  containing  soft  soap  or  a  little  borax 
and  ether.  Before  any  local  treatment  is  adopted, 
it  should  be  carefully  explained  to  patients  that  the 
process  of  rubbing  oft"  the  crusts  is  always  attended 
by  the  removal  of  a  large  number  of  loose  hairs, 
otherwise  they  are  apt  to  think  that  the  loss  of 
hair  is  caused  by  the  treatment  rather  than  by  the 
disease.  Robert  Liveing. 

STEATOMA  {(TTeap,  fat  ;  and  the  termination 
o//ia,  adopted  to  indicate  a  tumour). — Synon.  : 
Fr.  Steatome;  Ger.  Steatom. — A  sebaceous  cyst. 
See  Cysts. 

STEATOZOON  (o-Te'ap,  fat  or  sebum  ;  and 
Ctuov,  an  animal). — A  synonym  for  the  Acariis 
folliculonciii.    See  AcARUS. 

STEEL-GRINDERS  PHTH ISIS. -^t-  Pneu- 
moconioses. 

STELLWAG'S  SIGN.~A  widening  of  the 
palpebral  fissure  occurring  in  many  cases  of  ex- 
ophthalmic goitre,  bearing  no  constant  relation  to 
the  exophthalmos,  and  due  partly  to  retraction  of 
the  upper  eyelid. 

STENOSIS  (o-Tei^do),  I  constrict). — A  constric- 
tion, narrowing,  or  stricture  of  an  opening  or  a 
tube  ;  for  instance,  mitral  or  aortic  stenosis,  in  the 
heart  ;  and  stenosis  of  the  cesop/iag'ns. 

STERCORACEOUS  (sterius,  dung).  — Fa^'cal  ; 
a  term  generally  applied  to  vomited  matter  when  it 
presents  the  characters  of  fteces.  5't't' Vomit:  Ex- 
amination of  Vomited  PiTatters. 

STERILITY  IN  THE  FEMALE.— Synon.  : 
Barrenness;  Fr.  Sterilite;  Ger.  Unfruchtbarl:eit. 

Definition. — Want  of  the  power  of  reproduc- 
tion in  the  female. 

Frequency. — In  the  general  community  the 
proportion  of  childless  marriages  seems  to  be  about 
I  in  8  or  8'5  ;  among  members  of  the  peerage 
I  in  6-II.  Whether  Kehrer  be  correct  in  estimat- 
ing that  the  husband  is  in  fault  in  at  least  one-fourth 
of  the  cases  of  sterilitas  inatrimonii  remains  to  be 
proved.  Doubtless  he  is  nearer  the  truth  than 
those  who  attribute  the  sterility  in  nine  cases  out  of 
ten  to  some  fault  in  the  wife,  because  while  the 
comparatively  rare  cases  of  male  impotence  are 
readily  enough  recognised,  and  also  the  rarer  cases 
of  aspcrmatism,  the  cases  of  azoospennatistn,  where 


an  azoic  semen  is  ejaculated,  are  for  the  most  part 
altogether  overlooked.  The  possibility  that  the 
cause  of  the  childlessness  may  be  found  in  the  male 
must,  therefore,  always  be  borne  in  mind.  See 
Impotency  ;  and  Sterility  in  the  Male. 

i^^TlOLOGY. — For  generation  the  essential  pro- 
duct in  the  female  is  the  ovum  ;  and  in  her  repro- 
ductive apparatus  we  find  (i. )  oviparous  organs  for 
its  production  ;  (ii.)  oviducts  for  its  transmission  ; 
(iii.)  an  ovigcrcnt  organ  or  nest  in  which  the  ovum 
is  hatched;  and  (iv. )  copulative  organs  for  the  re- 
ception of  the  semen,  the  spermatozoa  of  which 
constitute  the  essential  contribution  of  the  male. 
In  a  married  woman  in  whom  the  generative  func- 
tion is  in  abeyance,  the  sterility  may  be  either 
primitive  or  acquired.  In  the  former  ca^e  we  have 
to  do  with  a  female  who  has  never  borne  a  child  ; 
in  the  latter  the  woman  may  have  borne  one  or 
more  children,  but  has  for  some  years  ceased  to 
conceive.  In  either  case  we  search  for  the  fault  in 
one  or  more  of  these  four  planes  of  her  sexual 
apparatus. 

I.  Faults  in  the   Ovar'les. — The   ova  are 

developed  in  the  ovaries,  and  the  conditions  which 
interfere  with  ovulation — that  is,  the  regular  ripen- 
ing of  an  ovisac,  and  the  discharge  of  an  ovum — 
diminish  or  destroy  the  possibility  of  conception. 
Such  conditions  are  found  in  :  — 

(1)  Absence  or  imperfect  development. — Cases  of 
absence  or  defective  development  of  the  ovaries  are 
rarely  met  with,  except  in  women  in  whom  the  rest 
of  the  sexual  apparatus  is  also  anomalous. 

(2)  Displacements. — One  or  both  ovaries  may  be 
found  displaced.  Instead  of  lying  at  the  level  of 
the  pelvic  brim,  they  have  fallen  into  the  pouch  of 
Douglas.  In  this  position,  though  the  ripening 
and  dehiscence  of  the  ovisacs  may  be  duly  taking 
place,  the  discharged  ova  are  not  received  into  the 
free  extremity  of  the  Fallopian  tube.  The  displaced 
ovary,  moreover,  is  extremely  likely  to  be  the  seat 
of  some  degree  of  inflammation. 

(3)  Inflammation  Oophoritis,  acute  or  chronic, 

lessens  the  conceptive  power  in  various  ways.  It 
may  lead,  first,  to  destruction  of  the  follicles,  so 
that  no  ova  are  produced  ;  secondly,  to  condensa- 
tion of  the  stroma,  so  that  the  regular  ripening  of 
the  ovisacs  is  impeded  ;  thirdly,  to  deposits  on  the 
surface,  which  prevent  the  dehiscence  of  the  ovisacs  ; 
or,  fourthly,  to  adhesions  of  the  ovary  in  situations 
which  hinder  the  entrance  of  the  discharged  ova 
into  the  oviducts. 

(4)  Degenerations. — The  neoplastic  degenerations 
to  which  the  ovaries  are  most  liable  are  the  cystic  ; 
and  all  the  varieties  of  cystomata,  as  well  as  the 
fibromata,  the  sarcomata,  and  the  carcinomata,  are 
commonly  attended  by  sterility.  Where  both 
ovaries  are  affected  the  sterility  is  absolute,  from 
the  complete  loss  of  function  in  the  organs  ;  and 
even  where  only  one  is  affected,  the  disturbance  in 
the  relations  of  the  pelvic  organs,  caused  by  the 
growing  mass,  is  likely  to  prevent  impregnation. 
See  Ovaries,  Diseases  of. 

II.  Faults  In  the  Oviducts. — The  Fallopian 
tubes  or  oviducts  serve  not  only  for  the  reception  of 
the  discharged  ova,  and  their  transmission  down- 
wards to  the  uterus  ;  they  may  serve  also  for  the 
upward  transit  of  the  spermatozoa.  Lawson  Tait 
maintained  that  the  entrance  of  spermatozoa  into  the 
tubes  is  pathological  ;  but  most  authorities  are  of 
opinion  that  in  them  the  male  and  female  elements 
come  into  union. 
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(1)  Absence. — Defective  development  of  the  Fal- 
lopian tubes  is  usually  associated  with  other  abnor- 
malities of  the  sexual  apparatus,  especially  with 
rudimentary  conditions  of  the  uterus. 

(2)  Inflanimation. — Inflammatory  changes  may 
be  found  affecting  either  the  external  serous  cover- 
ing, or  the  internal  mucous  lining.  In  the  former 
case  sterility  results  from  adhesions,  which  lead  to 
displacements  of  the  free  extremities,  so  that  they 
are  not  in  a  position  to  receive  the  ova  dis- 
charged on  the  bursting  of  an  ovisac ;  or  from 
bands  which  constrict  the  tubes,  and  so  occlude 
their  canal.  In  the  latter,  changes  in  the  secretion 
may  prejudice  the  vitality  of  the  spermatozoa  or 
ova  ;  or  the  thickenings,  polypoidal  or  other,  may 
obstruct  the  canal  ;  or  complete  atresia  may  be 
produced,  and  their  permeability  be  thus  entirely 
lost.    See  Fallopian  Tubes,  Diseases  of 

(3)  Degenerations. — The  tubes  are  rarely  enough 
the  seat  of  neoplasms  ;  but  when  such  do  develop 
in  their  walls,  occlusion  of  their  canal  and  conse- 
quent loss  of  function  may  ensue. 

III.  Faults  of  the  Uterus. — In  the  process 
of  reproduction,  the  uterus  serves  as  the  receptacle  or 
nest,  in  which  the  fertilised  ovum  is  carried  during 
the  period  of  incubation.  In  its  proliferating  mu- 
cous membrane  the  chorionic  villi  take  root  ;  through 
its  expanded  blood-vessels  the  foetal  blood  is  brought 
into  relation  with  the  maternal  ;  its  walls  grow  in 
correspondence  with  the  increase  in  size  of  the 
ovum  ;  and  its  largely  developed  muscular  fibres 
are  the  main  agents  in  the  expulsion  of  the  ovum 
when  it  is  finally  hatched.  It  plays  such  an  im- 
portant part  in  the  female  economy  that  the  name 
of  it  is  often  used  as  synonymous  with  the  sexual 
apparatus  ;  and  some  of  its  morbid  conditions  are 
among  the  commonest  causes  of  sterility. 

(1)  Defective  development. — First,  the  uterus  may 
be  absent  altogether,  or  represented  merely  by  a 
fibrous  nodule.  Secondly,  it  may  be  small,  having 
undergone  arrest  at  some  stage  of  its  growth,  and 
remaining  infantile,  juvenile,  or  adolescent.  Thirdly, 
it  may  be  bicorniious — retaining  the  trace  of  its 
original  duplicity  by  the  presence  of  a  septum 
running  through  the  body  alone,  or  running  through 
both  body  and  cervix,  perhaps  through  the  vaginal 
canal  as  well.  Fourthly,  it  may  be  unicorntiotis  — 
only  one  of  the  halves  of  the  organ  having  been 
developed,  while  the  other  tube  may  be  obliterated, 
or  attached  as  a  rudimentary  by-horn  to  the  better- 
developed  tube.  Fifthly,  a  more  frequent  malfor- 
mation is  found  in  a  conical  form  of  the  cervix, 
which  is  not  infrequently  complicated  with,  sixthly, 
7iari-owness  of  the  os.  This  last  condition  may  exist 
by  itself,  forming  a  well-recognised  cause  of  sterility, 
and  furnishing  some  of  the  cases  in  which  a  most 
satisfactory  cure  can  be  accomplished. 

(2)  Displacements. — First,  descent  of  the  uterus  is 
found  as  the  predominant  morbid  condition  in  some 
cases  of  acquired  sterility,  but  this  is  more  frequently 
associated  with  the  deviations  anteriorly  or  poste- 
riorly. Of  these,  secondly,  the  a)itrorsions,  flexion 
and  version,  are  very  frequent  among  women  who 
have  never  conceived  at  all  ;  thirdly,  the  retrorsions, 
flexion  and  version,  are  more  common  in  women 
who  have  given  birth  to  one  or  more  children,  and 
have  subsequently  remained  sterile.  The  flexions, 
in  particular,  form  a  very  clearly  recognisable  and 
often  remediable  cause  of  sterility. 

(3)  Changes  in.  size. — The  retrogressive  changes 
which  occur  in  the  uterus  after  labour  sometimes  go 


on  morbidly,  and  in  one  group  of  cases  leave  the 
organ  in  a  condition  of  (i)  stiper-involution.  The 
uterus  may  be  reduced  to  a  little  tube  which  only 
admits  the  sound  for  half  an  inch.  Even  when  the 
degree  of  super-involution  is  less,  and  the  uterus  still 
measures  two  and  a  quarter  inches  in  length,  it  is 
apt  to  cause  amenorrhoea  and  sterility.  In  another 
group  of  cases  the  uterus  remains  hypertrophied 
in  a  condition  of  (2)  siib-involiition,  which  is 
inimical  to  conception  ;  and  when  conception  does 
take  place  in  such  a  uterus,  abortion  is  liable  to 
occur. 

(4)  Inflammation. — Among  the  commonest  causes 
of  sterility  must  be  ranked  the  inflammatory  changes 
to  which  the  uterus  is  so  liable,  whether  the  process 
haveaff"ected  mainly  the  external,  middle,  or  internal 
coat  ;  and  in  many  of  the  cases  where  some  other 
condition  tending  to  sterility  is  present,  inflammatory 
changes  come  in  to  increase  the  difficulty,  and  to 
cloud  the  prospects  of  recovery.  First,  perimetritis 
is  usually  only  an  element  of  a  more  general  pelvic 
peritonitis,  which  often  leaves  behind  it  fixations 
and  displacements  of  the  uterus,  preventing  concep- 
tion or  promoting  early  abortion.  Secondly,  meso- 
metritis,  leading  to  thickening  of  the  walls  of  the 
organ,  produces  an  expansion  of  its  cavity  and  dis- 
turbance of  its  function.  It  is  rarely  possible  to  dis- 
sociate this  from,  thirdly,  endometritis,  which  is 
attended  also  by  dilatation  of  the  cavity,  but  which 
is  further  mischievous  from  the  deleterious  influence 
of  its  abnormal  secretions  on  the  life  and  progress  of 
the  spermatozoa,  and  from  the  difficulty  with  which 
a  fertilised  ovum  gets  healthily  engrafted  on  its  sur- 
face. Moreover,  in  certain  cases  of  long  standing, 
some  of  the  uterine  orifices  may  become  more  or  less 
occluded,  a  result  which  is  more  especially  apt  to 
ensue  in  the  external  orifice  when  caustics  have  been 
applied  to  the  cervical  canal. 

(5)  Degenerations. — First,  myomata,  or  fibroid 
tumours,  are  found  in  a  considerable  proportion  of 
barren  women.  Whether  sub-peritoneal,  intra- 
mural, or  sub-mucous,  they  interfere  in  many  ways 
with  conception,  and  give  a  proclivity  to  miscarriages 
or  dangerous  labours  when  conception  has  occurred. 
Secondly,  sarcomata  have  usually  their  seat  in  the 
uterine  cavity,  and  seem  to  be  an  absolute  bar  to 
impregnation.  Thirdly,  carcinomata  have  been 
sometimes  met  with  in  the  pregnant  uterus  ;  but 
these  are  commonly  seated  in  the  cervix,  and  it  is 
usually  only  in  an  early  stage  of  the  mischief  that 
conception  can  occur.    See  Uterus,  Diseases  of. 

IV.  Faults  in  the  External  Organs. — In 
various  ways  the  organs  which  serve  for  the  recep- 
tion of  the  spermatic  fluid  may  be  so  affected  that 
their  copulative  function  is  disturbed  or  destroyed, 
and  the  patient  remains  sterile. 

( 1 )  Malformations.  — Occlusions  of  the  labia  are 
rare  ;  but  the  vaginal  canal  may  be  impervious, 
firstly,  from  abnormal  conditions  of  the  hymen ; 
secondly,  from  atresia  in  some  part  of  its  course  ; 
or,  thirdly,  from  complete  absence.  It  will  even  be 
found  that  in  certain  cases  where  the  rest  of  the 
generative  apparatus  seems  to  be  well-developed,  a 
preternatural  shortness  of  the  canal  exists  in  some 
sterile  women,  from  whom  the  semen  escapes  imme- 
diately after  it  is  thrown  into  the  cavity. 

(2)  Injuries. — The  injurious  influences  of  a  bad 
labour  on  the  reproductive  power  of  a  woman  may 
be  found,  first,  in  an  undue  patency  of  the  canal, 
usually  from  extensive  rupture  of  the  perineum  ; 
secondly,  more  frequently  from  atresia,  partial  or 
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;omplete  ;  or,  thirdly,  from  fistulous  formations, 
eading  to  communication  with  the  neighbouring 
;avities. 

(3)  Inflaiiiiuatiou. — In  its  acute  stages,  inflam- 
nation  of  the  pudenda  and  vagina  produces,  first, 
lyspareitnia  ;  in  its  more  chronic  forms  it  may  be 
productive  of,  secondly,  itnhealthy  discharges,  which 
;ndanger  the  vitality  of  the  spermatozoa  ;  or  it  may 
lead,  thirdly,  to  occlusions  of  the  labia,  or  of  the 
iJaginal  orifice  or  canal.  Partly  of  inflammatory 
3rigin  is  the  condition,  fourthly,  of  vaginismus, 
which  is  not  an  uncommon  cause  of  impossibility  of 
:onnection. 

(4)  Degenerations. — The  various  neoplasms  occur 
with  rarity  in  the  vaginal  canal  ;  but  in  the  pudenda 
—  sometimes  from  their  bulk,  sometimes  from  their 
sensitiveness — they  interfere  with  connection,  as  in 
:ases  of  elephantiasis  labiorum  or  of  urethral  car- 
imcle.    Sec  Vagina,  Diseases  of. 

Diagnosis  and  Prognosis. — Investigation  into 
a  case  of  sterility  may  require  us  to  satisfy  ourselves 
as  to  the  fertilising  powers  of  the  male,  and  the 
due  fulfilment  of  the  marital  function.  Occasionally 
some  concurrent  disturbance  in  the  functions  of  the 
sexual  apparatus  of  the  female,  or  of  the  neighbour- 
ing organs,  may  enable  us  to  make  a  close  guess  at 
the  cause  of  her  barrenness  ;  but  we  can  only  arrive 
at  a  true  conclusion  by  a  careful  physical  examina- 
tion, having  in  view  such  causes  as  we  have  given. 
Some  of  the  conditions,  as,  for  example,  the  more 
pronounced  malformations,  or  imperfect  develop- 
ment, make  us  regard  a  woman  as  hopelessly  sterile  ; 
others,  such  as  uterine  flexions  and  stenosis,  some 
vaginal  occlusions,  and  injuries  and  tenderness,  we 
may  undertake  to  treat  with  good  hope  of  fruitful 
result. 

Treatment. — In  commencing  the  treatment  of 
any  case,  we  must  bear  in  mind  that  morbid  condi- 
tions may  be  present  in  more  than  one  of  the  planes 
of  the  sexual  system,  and  that  we  must  begin  with 
the  removal  of  the  obstacle  that  lies  nearest  the  sur- 
face. Urethral  caruncles  and  other  sensitive  struc- 
tures in  the  vulva  must  be  cut  off  or  cauterised. 
Contractions  of  the  vaginal  orifice  or  canal  must  be 
stretched  ;  and  where  there  is  complete  atresia  an 
aperture  must  be  formed  and  kept  patulous.  Ste- 
nosis of  the  uterine  orifices  may  be  overcome  by 
temporary  dilatation  by  means  of  graduated  bougies 
introduced  under  chloroform,  or  with  a  tupelo-tent, 
which  the  writer  has  more  than  once  seen  followed 
by  impregnation.  Where  such  dilatation  fails,  the 
OS  may  be  dilated  more  permanently,  by  tearing  it 
with  an  instrument  like  a  pair  of  long  dressing- 
forceps,  the  blades  of  which  are  forced  apart  after  it 
has  been  passed  into  the  cervix  ;  or  by  dividing  the 
cervix  at  both  sides,  or  in  one  or  other  lip,  with  a 
hysterotome  ;  or  the  orifice  and  canal  may  be  dilated 
by  means  of  graduated  bougies.  The  deviations  of 
the  uterus  must  be  rectified  :  versions,  after  replace- 
ment, being  usually  retained  by  some  modification 
of  Hodge's  pessary,  flexions  demanding  in  addition 
the  use  of  an  intra-uterine  stem.  The  stem-pessary 
of  zinc  and  copper,  introduced  into  the  interior,  is 
the  best  means  of  stimulating  to  its  full  function  the 
imperfectly  developed  uterus,  and  the  uterus  which 
has  withered  from  super-involution.  Morbid  con- 
ditions in  the  interior  of  the  uterus  require  direct 
applications  to  its  cavity.  And  as  in  a  large  pro- 
portion of  the  cases  some  inflammatory  mischief 
complicates  the  other  morbid  condition,  it  is  often 
helpful  to  the  cure  to  make  the  patient  use  hot 


douches  and  baths,  and  the  internal  remedies  which 
tend  to  remove  the  effects  of  inflammatory  action. , 
It  is  to  the  beneficial  influence  which  the  waters  of 
Ems,  Aix,  Kissingen,  and  other  spas  exert  on  chronic 
metritis  that  their  reputation  for  curing  sterility  is 
mainly  due.  In  cases  where  the  natural  method  of 
getting  spermatozoa  brought  into  relation  with  the 
ova  has  failed,  success  is  said  to  have  followed  the 
introduction  of  seminal  fluid  by  means  of  a  fine 
syringe  and  tube  into  the  cavity  of  the  uterus — a 
line  of  treatment  legitimate,  it  may  be,  but  only  to 
be  adopted  in  quite  exceptional  circumstances. 

Alexander  Russell  Simpson. 

STERILITY  IN  THE  MALE.— Synon.  :  Fr. 
Sterilite  chez  Phoininc ;  Ger.  Unfriiclitbarkcit  des 
Mannes. 

Description. — By  sterility  is  meant  an  inability 
to  procreate.  This  condition  must  not  be  confused 
with  impotence,  which  is  an  inability  to  perform 
sexual  intercourse.  A  perfectly  impotent  man  is 
necessarily  sterile,  but  a  sterile  man  may  be  able  to 
perform  the  sexual  act.  The  condition  may  result 
from  widely  differing  causes. 

1.  Abnormalities  of  the  Genitals. — (a)  In 
those  cases  in  which  both  testicles  are  undescended 
or  are  otherwise  misplaced,  these  organs  remain 
small,  undergoing  no  increase  in  size  at  the  time  of 
puberty  ;  moreover,  they  do  not  form  spermatozoa. 
The  writer  has  examined  a  number  of  testicles 
removed  by  operation  in  this  class  of  case,  and  has 
found  them  wholly  destitute  of  spermatozoa.  In 
these  cases  the  patient  is  sterile  but  not  generally 
impotent,  and  the  fluid  emitted  in  coition  is  desti- 
tute of  spermatozoa  [azodsperiiialisin).  Cryptorchics 
are  sometimes  reputed  to  have  procreated  children  ; 
but  it  is  remarkable  that  as  yet  no  case  has  been 
found  in  which  a  retained  testicle  has  been  fully 
proved  to  be  capable  of  secreting  a  fertilising  fluid. 

Treatment. — All  cases  of  undescended  or  mis- 
placed testicle  should  be  operated  upon  as  soon  as 
possible.  If  t^e  testicles  are  brought  well  down 
into  the  ill-developed  scrotum  before  puberty  they 
enlarge  at  that  period,  and  may  attain  the  ordinary 
size.  As  a  rule,  although  they  do  not  enlarge  to 
the  full  extent,  they  grow  into  useful  organs,  sterility 
thus  being  avoided.  An  additional  reason  for  opera- 
tion is  that  the  majority  of  these  cases  also  suffer 
from  hernije. 

{b)  In  epispadias  or  hypospadias,  in  hermaphro- 
dites, and  in  many  other  cases  of  malformation  of 
the  penis,  the  semen  is  not  properly  introduced  into 
the  vagina,  and  sterility  results.  See  Penis,  Dis- 
eases of. 

2.  Obstpuction  to  the  emission  of  Semen. 

In  double  acute  epididymitis  the  inflammatory 
exudation  occludes  the  canal  of  each  epididymis. 
This  condition  may  be  only  temporary,  but  if  a 
fibrous  nodule  remain  in  the  globus  minor  on  each 
side,  the  ducts  will  be  occluded,  and  the  sterility  be 
permanent.  The  treatment  of  epididymitis  should 
be  continued  until  the  inflammatory  exudation  is 
quite  absorbed  and  no  induration  left.  Other 
causes  of  obstruction  and  sterility  are  tubercular 
disease  and  gumma  of  the  epididymis,  disease  of 
the  vas  deferens,  or  pressure  upon  these  ducts  from 
without,  and  the  removal  of  the  epididymes  or 
portions  of  the  vasa  deferentia.  Three  other 
common  causes  of  sterility  are  stricture  of  the 
urethra,  enlarged  prostate  and  severe  phimosis.  A 
severe  stricture  of  the  urethra  obstructs  the  flow  of 
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semen  during  erection,  the  semen  passing  back  into 
the  bladder.  An  enlarged  prostate  and  any  disease 
of  or  operation  upon  the  prostate  may  occlude  the 
ejaculatory  ducts.  In  phimosis  of  a  severe  type 
the  semen  may  collect  in  the  prepuce.  In  perineal 
fistulae  the  semen  may  escape  through  these  canals. 

3.  Diseases  of  the  Testicles. —By  inter- 
ference with  the  functions  these  may  prevent  the 
formation  of  spermatozoa.  In  double  orchitis  after 
mumps  the  testicles  sometimes  atrophy  and  become 
sterile. 

4.  Aspermatism. — Even  though  there  be  no 
obstruction  or  lack  of  secretion  the  ejaculation  of 
semen  does  not  always  follow  coitus,  even  in  persons 
who  are  subject  to  nocturnal  emissions.  This 
appears  to  arise  from  defective  sensibility  of  the 
glans  penis.  In  one  case  of  non-ejaculation  the 
nerves  proceeding  to  the  glans  apparently  had  been 
destroyed  by  ulceration  and  cicatrisation  ;  in  some 
cases  the  surface  of  the  glans  is  converted  into  a 
mass  of  scar-tissue  which  contains  no  nerve-fibres. 
Loss  of  the  glans  penis  by  operation  or  from 
ulceration  may  thus  cause  sterility,  although  the 
writer  has  seen  a  case  in  which  efficient  and  fertile 
intercourse  was  possible  after  amputation  of  the 
penis,  leaving  only  a  small  stump. 

5.  Azoospermatism. — A  few  cases  have  been 
recorded  of  healthy,  well-formed  male  adults,  appa- 
rently capable  of  normal  coition,  who  yet  proved 
sterile.  Repeated  microscopical  examination  of  the 
semen  has  demonstrated  the  absence  of  sperma- 
tozoa. No  explanation  of  this  condition  has  as  yet 
been  discovered. 

Treatment.  — If  any  of  those  conditions  which 
are  amenable  to  surgical  assistance  be  present  they 
should  be  treated  according  to  general  principles. 
Phimosis,  retained  testicle,  stricture  of  the  urethra, 
hydrocele,  hernia,  &c. ,  should  be  at  once  subjected 
to  an  operation  for  their  radical  cure. 

A  question  as  to  the  advisability  of  marriage 
may  arise.  Proved  sterility  is  a  legal  disqualifica- 
tion ;  and  even  if  this  point  be  not  raised,  it  will 
accord  with  the  experience  of  most  practitioners, 
that  for  such  men  to  marry  is  usually  unwise. 

Charles  Gibbs. 

STERNUTATORIES  (sternuo,  I  sneeze).— 
Synon.  :  Errhines  ;  Fr.  Sternutatoires  ;  Ger.  Nies- 
mittel. 

Drugs  which  cause  sneezing,  and  produce  an  in- 
creased secretion  from  the  mucous  membrane  of  the 
nose.  The  principal  sternutatories  are  Tobacco- 
snuff,  Veratrum  album,  Euphorbium,  and  Ipecacu- 
anha. 

STERTOR  (sterto,  I  snore).— Synon.  :  Fr. 
Sterteur  ;  Ronjleinent ;  Ger.  Schnarchen  ;  Rdcheln. 

Definition.  —  A  term  commonly  applied  to 
sounds  in  the  throat  resembling  snoring,  which 
occur  in  the  apoplectic  and  like  conditions.  The 
writer  considers  the  name  should  be  extended  to 
other  sounds  formed  in  any  part  of  the  respiratory 
passages  or  mouth  by  the  movements  of  the  air, 
under  similar  circumstances. 

Varieties. — Several  varieties  of  stertor  may  be 
recognised,  as  follows  : — 

1.  Nasal. — Nasal  stertor  arises  from  approxima- 
tion of  the  alas  nasi  towards  the  septum  by  the  in- 
going air,  as  in  the  act  of  sniffing. 

2.  Buccal. — This  form  of  stertor  is  due  to  vibra- 
tions of  the  lips,  and  puffings  and  flappings  of  the 
cheeks,  during  inspiration  or  expiration. 


3.  Palatal. — This  arises  from  vibrations  of  the 
soft  palate,  whether  the  breath  passes  through  the 
mouth  or  the  nose. 

4.  Pharyngeal. — Pharyngeal  stertor  is  caused  by 
the  lolling  back  of  the  base  of  the  tongue  into  close 
contact  with  the  posterior  wall  of  the  pharynx. 

5.  Laryngeal. — This  variety  is  referable  to  vibra- 
tions of  the  chordte  vocales. 

6.  Mucous. — Mucous  stertor  is  a  term  which  may 
be  given  to  the  bubbling  of  air  through  mucus  in 
the  trachea  or  larger  air-tubes. 

/Etiology. — One  or  more  of  the  varieties  of 
stertor,  in  varying  degrees  of  intensity,  may  occur 
in  any  of  the  following  morbid  conditions,  namely  : 
Suffocation  ;  apoplexy  ;  epilepsy  ;  convulsions  in 
children  ;  the  death-agony  ;  fractures  of  the  skull, 
and  concussion  of  the  brain  ;  bronchitis — particu- 
larly in  old  subjects,  sudden  oedema  of  the  lungs, 
and  large  hasmorrhages  into  the  lungs  ;  great  ex- 
haustion ;  chloroform-poisoning,  drunkenness,  and 
opium-poisoning  ;  drowning,  and  all  conditions  in 
which  mucus  or  other  fluid  is  present  in  the  lungs  ; 
and  all  forms  of  sopor,  whether  natural  or  the 
result  of  accident  or  disease. 

Description. — The  general  phenomena  of  stertor 
are  those  of  suffocation. 

A  patient  may  be  found  lying  in  a  state  of  com- 
plete unconsciousness,  with  a  congested,  turgid, 
and  expressionless  face  ;  usually  dilated  and  fixed 
pupils ;  insensitive  conjunctiva; ;  a  hot  and  per- 
spiring skin  ;  throbbing  arteries ;  a  full  and  bounding 
pulse ;  and,  lastly,  noisy  breathing,  the  direct 
result  of  mechanical  interference  with  the  passage 
of  air  into  or  out  of  the  lungs,  whether  arising  from 
contractions  of  the  orifices,  and  vibrations  of  the 
soft  parts  of  the  nose,  lips,  cheeks,  palate,  pharynx, 
or  larynx,  or  from  mucus  or  fluids  in  the  trachea 
and  bronchial  tubes.  When  the  obstruction  to  the 
breathing  is  only  slight,  but  long-continued,  the 
face  may  be  of  a  dusky  pallor,  and  there  is  an 
entire  absence  of  turgidity  and  congestion. 

Pathology. — The  noise  in  stertor  depends  on 
the  vibration  of  certain  parts  just  enumerated. 
The  primary  disease  causes  partial  paralysis  or 
spasm  of  the  muscles  contained  in  these  parts,  and 
this  factor,  together  with  the  position  of  the  patient, 
causes  the  paralysed  or  rigid  structures  to  occupy 
positions  interfering  with  the  passage  of  air  into 
and  from  the  lungs.  Thus  is  produced  a  double 
result.  In  the  first  place,  the  air  passing  over  the 
affected  parts  throws  them  into  vibration,  and  thus 
gives  rise  to  the  characteristic  sounds,  and  in  the 
second  the  obstruction  to  respiration  produces  the 
characteristic  symptoms  of  asphyxia,  which  may  be 
sometimes  so  great  as  to  be  fatal  in  itself.  The 
congested  and  turgid  face,  the  noisy  breathing,  the 
rdles  in  the  chest,  the  throbbing  arteries,  and  the 
full  and  bounding  pulse,  are  signs  of  suffocation. 
Directly  the  impediments  to  respiration  are  re- 
moved, all  is  quiet  in  apoplexy,  and  the  practitioner 
is  enabled  to  judge  of  the  real  state  of  the  case — 
which  side  is  paralysed,  whether  the  nerves  are 
losing  or  recovering  their  power,  and  what  evidences 
exist  as  to  greater  or  less  interference  with  the 
functions  of  organic  life. 

Treatment. — In  stertor,  as  in  strangulation,  we 
must  proceed  at  once  to  remove  the  impediment  to 
free  respiration. 

Nasal  stertor. — This  may  be  relieved  by  pressing 
upwards  the  tip  of  the  nose,  or  by  keeping  the 
nares  open  by  the  handle  of  a  common  salt-spoon. 
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Laryngeal  stertor. — In  apoplexy  this  never  ap- 
pears dangerous  enough  to  warrant  tracheotomy, 
which  alone  would  remove  it. 

Buccal,  pharyngeal,  palatal,  and  mucous  stei-tor. 
— These  varieties  of  stertor  are  readily  treated  by 
placing  the  patient  comfortably  on  one  side,  and 
affording  support  by  well-arranged  pillows.  In  this 
position  the  buccal  and  palatal  stertor,  if  any  re- 
main, will  be  too  feeble  an  impediment  to  require 
further  attention.  The  tongue  drops  to  the  side  of 
the  pharynx  and  leaves  plenty  of  room  for  the  in- 
going air.  The  mucus  or  fluid,  too,  whether  result- 
ing from  these  or  other  forms  of  stertor,  drains 
away  into  the  lowermost  lung,  thus  preventing  the 
formation  of  large  foam-vesicles  in  the  trachea  (the 
'  death-rattles  ' ),  which  are  always  dangerous  re- 
spiratory impediments.  Care  should  be  taken  to 
keep  the  neck  rather  straight,  as,  if  the  chin  be 
brought  too  near  the  sternum,  the  thyroid  cartilage 
presses  upwards  and  backwards,  and  pushes  the 
Ijase  of  the  tongue  towards  the  back  of  the  pharynx. 
In  the  management  of  mucous  stertor  it  must  be  ob- 
served that,  after  a  time,  varying  from  one  day  to 
three  or  four,  the  lower  lung  becomes  filled  with 
mucus,  though  the  patient  is  still  breathing  quite 
placidly.  If  at  this  stage  the  patient  be  turned  over 
on  the  other  side,  the  mucus  begins  travelling  across 
the  trachea  into  the  opposite  lung  ;  is  caught  on  its 
passage  by  the  in-going  air  ;  and  is  whipped  into 
foam,  which  at  once  blocks  up  the  larger  air-tubes 
of  the  only  lung  that  can  work,  and  so  instant 
distress  and  danger  result.  If  the  life  of  the  patient 
be  not  at  once  destroyed,  still  the  additional  shock 
reduces  very  much  the  chances  of  ultimate  recovery. 
Under  these  circumstances  change  of  position  should 
always  be  tentative,  and  time  for  some  return  of 
nerve-vigour  should  be  allowed  Viefore  it  is  at- 
tempted. This  warning  applies  with  ecjual  force  to 
all  cases  where  mucus  or  fluid  obstructs  the  air- 
passages,  as  in  drowning,  hemoptysis,  and  bron- 
chitis. In  drowning,  it  may  be  remarked  that  the 
water  on  entering  the  lungs  becomes  quickly 
inspissated  with  mucus,  forming  a  milky  foam, 
which  can  only  Vje  slowly  evacuated  by  the  appli- 
cation of  Dr.  Marshall  Hall's  or  other  process  of 
artificial  respiration.  See  Artificial  Respira- 
tion ;  and  Resuscitation. 

Robert  L.  Bowles. 

STETHOGRAPH  (<rT^9os,  the  chest;  and 
ypdipa},  I  write). — An  instrument  for  recording  the 
movements  of  the  chest. 

STETHOMETER  {aToOos,  the  chest;  and 
airpov,  a  measure). — Synon.  :  Fr.  Stethoinetre  ; 
Ger.  Stethoincter.  —An  instrument  for  measuring 
the  mobility  of  the  chest,  and  of  its  several  parts, 
during  respiration. 

STETHOSCOPE  (o-t^Oos,  the  chest  ;  and 
(rK)ir(w,  I  examine). — Synon.  :  Fr.  Stethoscope  ; 
Ger.  Stethoscop. 

Definition. — An  instrument  employed  as  a 
medium  for  the  conduction  of  sound,  between  the 
ear  and  the  chest  or  other  parts,  in  auscultation. 

Description.  —  Stethoscopes  are  of  various 
patterns.  They  are  often  made  of  a  thin,  cylin- 
drical piece  of  wood,  perforated  throughout  its  length, 
which  is  of  about  6  inches  to  8  inches  ;  expanded  at 
one  end  to  a  somewhat  trumpet-like  extremity,  for 
convenient  application  to  the  chest  ;  and  at  the 
other  end  provided  with  a  nearly  flat,  broad  surface. 


to  which  the  ear  can  be  comfortably  applied. 
Some  practitioners  prefer  a  solid  stethoscope — that 
is,  one  in  which  there  is  no  central  canal.  Such 
was  Laennec's  original  instrument.  Others  prefer 
the  stethoscope  to  be  made  of  metal  ;  others,  again, 
of  vulcanite.  An  instrument  made  of  cedar-wood, 
with  a  perforation  of  about  \  inch  in  diameter,  a 
chest-piece  about  \\  inch  in  diameter,  and  a  slightly 
concave  ear-piece  2i  inches  to  2^  inches  in  diameter, 
is  perhaps  the  best  adapted  for  auscultation. 

Most  auscultators  at  the  present  day  use  the 
binaural  stethoscope,  which  consists  of  a  short 
hollow  chest-piece,  of  an  elongated  conical  shape, 
from  which  two  flexible  tubes  extend,  terminating 
in  metal  tubes  tipped  with  ivory,  to  fill  the  meatus 
of  the  ear  on  each  side.  This  instrument  has  some 
advantages.  It  can  be  more  readily  applied  to  dif- 
ferent parts  of  the  chest  without  the  oljserver  being 
obliged  to  adopt  constrained  postures  ;  and  by  oc- 
cupying both  ears  while  the  chest-piece  is  applied, 
it  excludes  extraneous  sounds,  and  considerably 
intensifies  the  chest-sounds.  One  disadvantage  is, 
that  sounds  produced  in  the  mouth  and  throat  of  the 
patient,  which  would  be  recognised  by  the  dis- 
engaged ear  of  an  observer  using  the  ordinary 
stethoscope,  are  apt  to  be  mistaken  for  modified 
pulmonary  sounds.  Again,  with  the  aid  of  the  rigid 
stethoscope  impulses  of  various  kinds,  cardiac  or 
aneurysmal,  not  recognisable  on  ordinary  palpa- 
tion, are  very  appreciable  by  the  ear,  which  might 
escape  attention  with  the  binaural  instrument. 

The  differential  stethoscope,  which  is  a  binaural 
stethoscope  having  the  tube  connected  with  each 
ear  attached  to  a  separate  chest-piece,  is  useful  in 
some  cases  of  heart-disease,  and  for  simultaneously 
comparing  the  two  sides  of  the  chest — provided  the 
two  ears  of  the  observer  are  of  equal  auscultatory 
power.  Finally,  some  practitioners  prefer  a  single 
flexible  tube,  with  an  ear-piece  fitting  into  the 
meatus,  and  a  chest-piece.  It  has  been  attempted 
to  apply  the  telephone,  and  even  the  microphone,, 
to  stethoscopy,  but  as  yet  without  success. 

R.  Douglas  Powell. 

STHENIC  ((7f?eVos,  strength). --This  term  is 
applied,  first,  to  individuals  when  they  are  vigorous 
and  strong  ;  and,  secondly,  to  inflammatory 
diseases,  when  they  assume  an  active  character, 
such  as  sthenic  pneumonia,  as  distinguished  from 
asthenic. 

STIFF-NECK. — A  popular  name  for  muscular 
torticollis.    See  Rheumatism,  Muscular. 

STIMULANTS  {stiinulo,  I  excite).— Synon.  : 
Excitants. 

Definition. —Any  agent  which  increases  the 
function  of  a  tissue  or  of  an  organ. 

The  term  is  fast  disappearing  from  therapeutics 
since  pharmacology  is  steadily  demonstrating  the 
way  in  which  remedies  exert  their  action  upon  the 
body. 

Used  in  the  general  sense  as  above  defined,  it 
includes  nearly  all  the  remedial  agents  in  the 
pharmacopoeia  if  we  exclude  the  class  Sedatives 
or  Depressants.  A  very  objectionable  employ- 
ment of  the  term  is  made  in  circumscribing  its  use 
as  a  synonym  for  alcohol  and  its  preparations. 

Nevertheless  there  are  some  therapeutic  groups 
where  the  term  is  still  admissible  in  the  present 
state  of  our  knowledge,  and  these  may  be  briefly 
enumerated. 

SI 
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1.  Local  Stimulants,  or  more  correctly  Ex- 
ternal Stimulants,  include  the  long  list  of  agents 
which  are  employed  as  counter-irritants,  rube- 
facients, vesicants,  pustulants,  irritants,  and  even 
caustics.  These  the  reader  will  find  discussed 
under  the  heading  Counter-irritants. 

2.  General  Stimulants. — This  is  a  most  mis- 
leading term,  and  if  employed  at  all  should  be  used 
as  a  synonym  for  Cerebral  Stimulants-  These  are 
drugs  which  increase  the  activity  of  the  brain  either 
by  their  stimulation  of  the  cerebral  cells  or  by  their 
power  of  increasing  the  vascular  supply.  The  ex- 
citation of  the  mental  functions  may  be  so  great  as 
to  cause  marked  exhilaration  or  even  delirium,  and 
since  the  most  typical  members  of  this  group  of 
drugs  are  the  narcotics,  when  the  action  of  the 
drugs  is  pushed,  sleep  or  depression  of  the  mental 
faculties  to  the  extent  of  coma  occurs. 

The  agents  generally  employed  as  cerebral 
stimulants  are  alcohol,  tea,  coffee,  coca  [Erythro- 
xyliim  coca),  opium,  absinthe,  and  Indian  hemp. 
Belladonna,  hyoscyamus,  camphor,  and  ether  are 
also  powerful  excitants  of  the  cerebrum.  Of  course 
the  most  important  of  all  these  is  alcohol,  and  its 
use  in  disease  is  one  of  the  most  serious  problems 
that  can  be  placed  before  the  physician,  but  it 
must  be  clearly  recognised  that  alcohol  as  a  reme- 
dial agent  in  fever  should  not  be  prescribed  as  a 
cerebral  or  general  stimulant,  but  as  a  food  and  as  a 
cardiac  stimulant.    See  Alcohol. 

3.  Cardiac  Stimulants. — This  group  is  of  great 
therapeutic  importance,  and  comprises  those  drugs 
which  notably  augment  the  force  of  the  ventricular 
contractions,  and  at  the  same  time  markedly  in- 
crease the  frequency  of  the  pulse.  In  theory  and 
in  practice  they  must  be  carefully  distinguished 
from  cardiac  tonics  which  in  a  slower  and  more 
lasting  manner  also  increase  the  power  of  the 
ventricle,  but  at  the  same  time  diminish  the  num- 
ber of  its  contractions.  The  action  of  cardiac 
stimulants  is  utilised  in  emergencies  as  in  threaten- 
ing failure  of  the  circulation  from  shock,  injury, 
mental  emotions,  or  from  the  effects  of  the  depres- 
sing poisons  elaborated  during  fever.  These  drugs 
act  upon  the  heart  through  its  nerve-supply, 
directly,  and  also  by  reflex  action  on  the  sensory 
filaments  of  the  vagus  distributed  to  the  stomach. 
Ammonia  acts  in  this  manner,  while  at  the  same 
time  it  powerfully  stimulates  the  vaso-motor  centre 
in  the  medulla.  The  chief  cardiac  stimulants  are 
alcohol  in  all  its  forms,  free  ammonia  and  its  pre- 
parations, heat,  camphor,  turpentine,  ether,  nearly 
all  the  aromatic  or  essential  oils,  chloroform  in 
small  doses,  and  strychnine. 

The  indication  for  the  use  of  alcohol  in  fevers 
should  be  sought  for  mainly  in  the  condition  of  the 
heart  and  circulation  as  evidenced  by  the  force  of 
the  ventricular  contractions,  the  frequency  of  the 
pulse,  and  the  heat  of  the  extremities.  At  the 
same  time  its  value  as  a  food  (the  greater  part  of  a 
medicinai  dose  is  burned  up  as  fuel  in  the  system) 
and  its  power  of  retarding  metabolism  must  not  be 
lost  sight  of.  In  desperate  emergencies  ammonia 
must  be  relied  upon,  applied  to  the  nostrils  or 
injected  directly  into  the  veins  or  swallowed  in 
combination  with  alcohol. 

4.  Vascular  Stimulants. — Though  the  previous 
group  is  often  spoken  of  as  'vascular  stimulants,' 
this  term  should  be  strictly  confined  to  those  drugs 
which  stimulate  the  retarded  circulation  by  their 
action  in  causing  dilatation  of  the  blood-vessels,  as 


amyl  nitrite,  nitroglycerin,  ethyl  nitrite,  sweet 
spirit  of  nitre,  sodium  nitrite,  and  to  some  extent 
alcohol — especially  if  administered  hot — and  some 
of  the  sudorifics. 

5.  Spinal  Stimulants  are  agents  which  notably 
increase  the  functional  activity  of  the  spinal  cord. 
They  act  mainly  by  stimulating  the  large  ganglion- 
cells  in  the  anterior  cornua.  The  most  powerful 
are  strychnine,  brucine,  thebaine,  and  ammonia. 
A  host  of  drugs  in  certain  definite  doses  also  affect 
the  cornua  similarly,  but  are  never  employed  for 
this  purpose  :  among  these  are  ergot,  nicotine, 
ether,  opium,  gelseminine,  and  even  chloroform. 
The  indications  for  the  exhibition  of  spinal  stimu- 
lants are  seldom  clearly  marked  save  in  the  case 
of  paralysis,  hemiplegia,  or  polio-myelitis  anterior 
acuta  after  all  inflammatory  action  has  subsided. 

6.  Gastric  Stimulants  include  those  drugs 
which  act  in  the  opposite  way  to  gastric  sedatives, 
but  the  term  is  misleading  as  it  includes  all  the 
gastric  tonics,  the  local  emetics,  and  nearly  all  the 
substances  which  if  applied  to  the  skin  would 
cause  irritation  [External  Stimulants),  all  aromatics, 
and  alcohol  in  small  undiluted  doses,  and  the 
various  spices,  sauces,  liqueurs  and  small  dishes 
which  enter  into  the  Russian  Zarkuiska  or  into  the 
Branwinsbrod  of  the  .Swedes. 

7.  Intestinal  Stimulants  also  include  the  long  list 
of  so-called  carminatives  and  the  various  cathartics 
and  laxatives  which  the  reader  will  find  described 
under  Purgatives. 

8.  Hepatic  Stimulants  are  drugs  which  increase 
the  functional  activity  of  the  liver  so  far  as  the 
manufacture  of  bile  is  concerned,  and  after  their 
administration  the  amount  of  this  fluid  is  always 
augmented.  They  are  sometimes  called  chola- 
gogues,  but  must  be  distinguished  from  indirect 
cholagogues  or  so-called  cholagogue  purgatives 
which  simply  lead  to  the  expulsion  of  the  bile  from 
the  Vjody  by  irritating  the  upper  part  of  the  small 
intestine,  which  causes  the  hepatic  secretion  to  be 
expelled  before  it  has  had  time  for  its  absorption, 
as  in  the  case  of  calomel  and  podophyllum.  Many 
of  the  hepatic  stimulants  are  also  purgatives,  but 
their  direct  cholagogue  or  hepatic  excitant  action  is 
destroyed  or  suspended  when  they  are  administered 
in  purgative  doses.  They  are  indicated  in  all 
sluggish  conditions  of  the  liver  where  there  is 
reason  to  believe  that  the  secretion  of  bile  is 
deficient  or  where  the  physician  wishes  to  raise  the 
pressure  of  the  bile  in  the  ducts,  as  in  cases  of 
mild  obstruction  like  catarrhal  jaundice.  The 
following  are  the  more  important  hepatic  stimu- 
lants :  dilute  nitric  and  nitro-hydrochloric  acids, 
ipecacuanha,  sodium  salicylate,  sulphate,  benzoate, 
phosphate  and  taitrate,  aloes,  rhubarb,  podophyllum- 
resin,  iridin,  euonymin,  leptandrin,  colocynth,  col- 
chicin,  baptisin,  corrosive  sublimate,  jalap,  scam- 
mony,  and  some  arsenious  compounds.  It  is 
very  doubtful  if  calomel  has  any  direct  cholagogue 
action.  By  the  administration  of  small  doses  of 
any  of  the  above  hepatic  stimulants,  followed  by 
one  large  dose  of  a  cholagogue  purgative  like 
calomel,  podophyllum-resin,  Glauber's  or  Rochelle 
salt,  very  large  amounts  of  bile  may  be  removed 
from  the  system. 

9.  Ke)ial  Stimulants.  — This  group  should  in- 
clude all  the  diuretics  or  drugs  which  increase  the 
amount  of  the  urinary  secretion,  but  for  practical 
purposes  it  is  best  to  use  it  as  a  synonym  for  the 
stimulating  diuretics.     These  are  drugs  which  act 
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locally  or  directly  upon  the  kidneys  or  renal  cells 
without  markedly  raising  the  general  blood-pres- 
sure. The  most  important  members  of  the  group 
are  :  Broom,  buchu,  copaiba,  turpentine,  cafteine, 
juniper,  gin,  calomel,  urea,  potassium-salts,  uva 
ursi,  nitrites,  &c.  Their  use  is  limited  for  the 
most  part  to  the  treatment  of  diseased  conditions  of 
the  bladder  and  urethra,  or  as  agents  for  the  relief 
of  dropsy  or  anasarca  where  the  kidneys  are  sound. 
In  exerting  their  diuretic  effects  the  urine  is  so 
altered  in  its  chemical  composition  that  most  of 
these  agents  act  as  vesical  sedatives  and  allay 
irritability  of  the  bladder  and  urethra,  or  counter- 
act the  dangerous  evils  of  the  cystitis  which 
accompanies  obstructed  flow,  as  in  the  senile  enlarge- 
ment of  the  prostate  gland. 

William  Whitla. 

STING:  STINGING  PLANTS  AND  ANl- 
1V)ALS.— Synon.  :  Fr.  AigidUon  ;  Ger.  Stachel. 

Definition. — A  sting  is  an  abnormal  sensation, 
partly  painful,  and  partly  itching  in  character, 
usually  caused  by  the  introduction  beneath  the  skin 
of  some  poison  of  animal  or  vegetable  origin. 
Either  increment  of  the  sensation  may  predominate  ; 
the  stung  surface  may  be  simply  painful  and  tender, 
or  the  itching  may  be  intense,  and  lead  to  consider- 
able scratching  for  its  relief. 

In  the  widest  acceptation  of  the  word,  the  effect 
produced  by  the  application  to  the  skin  of  such  sub- 
stances as  mustard,  cantharides,  strong  carbolic 
acid,  and  the  like,  may  be  denominated  as  stinging  ; 
but  here  it  is  proposed  to  consider  only  the  wounds 
inflicted  by  stinging  plants  and  animals.  The  sub- 
ject of  venomous  animals  is  separately  discussed. 
See  Venomous  Animals. 

/Etiology. — The  severity  of  the  sensation  and 
of  the  local  constitutional  effects  of  stinging  depends, 
not  only  on  the  quality  and  quantity  of  the  irritant, 
but  also  on  individual  susceptibility  ;  in  some  per- 
sons the  effect  may  be  extremely  mild  and  transient, 
in  others  severe  symptoms  may  ensue.  In  respect 
to  the  peculiar  susceptibility  of  the  person  attacked, 
the  greatest  difference  is  observable  among  in- 
dividuals, and  even  in  the  same  person  at  different 
times.  In  many  of  the  recorded  fatal  cases,  the 
victim  had  been  previously  stung  and  had  suffered 
severely.  There  seems,  however,  reason  to  believe 
that  the  system  becomes  more  resistant  to  the  effects 
after  repeated  stingings,  as  is  seen  to  be  the  case 
among  bee-keepers,  and  those  continually  exposed 
to  mosquitoes.  Some  variation  in  the  virulence  of 
the  poison,  whether  of  animal  or  plant,  occurs  with 
the  season  of  the  year. 

Stinging  Plants. — These  are  almost  entirely 
limited  to  the  order  Urticacece,  of  which  the  follow- 
ing species  are  the  most  important  :  U.  iireiis,  U. 
dioica  (British),  U.  crenulaia,  U.  stimtihzns  (In- 
dian), U.  ferox  (New  Zealand),  U.  gigas  (New 
South  Wales),  which  forms  lofty  trees,  and  U. 
urentissiiiia  (Java).  A  few  species  of  the  order 
Malpighiacite  also  possess  stinging  properties. 

In  the  nettles  the  urticating  organs  consist  of 
unicellular  hairs  tapering  towards  the  free  end,  each 
of  which  terminates  in  a  bent  knob,  and,  swelling 
out  at  the  attached  extremity,  is  received  into  a  cup- 
shaped  depression  of  a  cellular  pedicle.  The  acrid 
fluid,  the  nature  of  which  has  not  been  determined, 
but  is  supposed  to  be  an  acid  similar  to  malic  or 
acetic  acid,  is  regarded  as  being  secreted  by  the 
pedicle  and  stored  in  the  stinging  hair,  from  which 


it  escapes  into  the  integument  when  the  brittle 
knobbed  tip  is  broken  off  by  contact.  The  hairs  in 
the  Malpighiads  are  peltate  and  not  tapering. 

Stinging  Animals. — Urticating  organs,  knov/n 
as  trichocysls,  iiiidre,  or  /kread-cclh,  similar  in 
function  only  to  the  stinging  cells  of  nettles,  are 
found  in  many  animals,  such  as  the  Infusoria,  some 
Annelida,  and  several  Nudibranchiate  mollusca. 
They  are,  however,  best  developed  and  most 
characteristic  in  the  Ccelenterata,  of  which  the  jelly- 
fishes  or  sea-nettles  are  the  best  known.  These 
organs  consist  of  cells,  containing  an  acrid  fluid,  and 
prolonged  into  a  long  filament  which  presents  nu- 
merous modifications  of  barbs  and  serrations.  The 
filament  is  usually  spirally  coiled  within  the  cell, 
from  which  it  is  everted  on  contact,  conveying  the 
fluid  into  the  surface  that  it  penetrates.  Great 
variety  exists  in  the  form,  size,  and  disposition  of 
these  organs  ;  in  many  of  the  Actinozoa  or  sea- 
anemones  they  are  arranged  in  rope-like  clusters, 
enclosed  in  fine  tubes,  within  the  body-cavity. 

The  power  of  stinging  is  possessed  very  generally 
by  members  of  the  articulate  sub-kingdom,  such  as 
spiders  and  scorpions  among  the  Arachnida  ;  bees, 
wasps,  mosquitoes,  gnats,  and  ants  among  the 
Insecta.  The  bite  of  the  flea  or  bug  produces  itch- 
ing rather  than  a  sting.  In  all  cases  of  true  sting- 
ing an  irritant  fluid,  thought  to  be  of  the  nature  of 
formic  acid,  is  introduced  beneath  the  skin  by  some 
penetrating  organ,  which  may  be  connected  with 
the  mouth  or  with  the  terminal  segment  of  the 
abdomen,  and  is  in  some  animals — as  bees, 
but  less  frequently  wasps — torn  out  and  left  in  the 
wound  when  the  sting  is  inflicted. 

Effects. — The  introduction  of  the  poison  of  a 
stinging  vegetable  or  animal  is  followed,  either  im- 
mediately or  within  a  very  short  time,  by  erythema 
of  the  affected  part,  the  surface  being  red,  swollen, 
and  exhibiting  all  degrees  of  pain  and  tenderness. 
If  a  mucous  membrane,  as  of  the  mouth,  be  the 
seat  of  the  wound,  the  swelling  is  intense,  the 
tongue  cannot  be  protruded,  and  swallowing  be- 
comes difficult  or  even  impossible.  Nor  are  the  re- 
sults limited  to  the  locality  of  the  sting,  the  erythema 
often  spreading  to  a  considerable  extent,  from  the 
hands  or  face,  which  are  obviously  the  most  frequent 
starting-point,  to  the  arms,  neck,  and  trunk,  some- 
times presenting  the  appearance  of  a  scarlatiniform 
or  urticarial  eruption.  Associated  with  the  local 
manifestations,  general  symptoms,  often  of  a  most 
severe  and  even  fatal  character,  have  been  known  to 
occur.  Well-authenticated  cases  of  death  from  the 
stings  of  bees,  wasps,  scorpions,  and  even  some 
species  of  tropical  nettles,  have  been  placed  on  re- 
cord. In  the  majority  of  such  cases  the  poison  has 
brought  on  a  state  of  syncope  ;  severe  prostration, 
pallor,  and  pulselessness  being  the  most  general 
symptoms  ;  and  death  has  been  known  to  occur 
within  a  quarter  of  an  hour,  or  from  that  to  a  few 
hours.  Other  cases,  especially  of  scorpion-stings, 
are  characterised  by  excitement  and  some  delirium  ; 
and  tetanic  spasms  even  sufficient  to  cause  death 
have  been  not  infrequently  known  to  follow  the 
stings  of  bees,  wasps,  and  spiders  (  tft'  Tarantism). 
When  the  case  does  not  prove  fatal,  recovery  is 
generally  rapid  and  the  patient  is  quite  well  in  a  day 
or  two  ;  but  this  is  not  always  so,  and  the  effects  of 
some  nettles,  for  example,  Urtica  tirentissima,  the 
Devil's  Leaf  of  Java,  are  said  to  last  for  years. 

Treatment. — {a)  Local. — Innumerable  applica- 
tions have  been  suggested  as  specifics  in  cases  of 
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stinging.  Their  efficacy,  without  doubt,  depends 
mainly  upon  their  being  applied  to  the  seat  of  the 
sting  quickly  after  infliction.  The  modus  opei-andi 
of  many  is  quite  empirical,  but  others  would  seem 
to  decompose  the  irritating  material,  and  so  prevent 
or  arrest  its  effects.  Among  those  most  generally 
resorted  to  are  alkalis,  such  as  liquor  ammoniae  or 
strong  solutions  of  bicarbonate  of  sodium  or  potas- 
sium ;  and  it  is  probable  that  many  popular  reme- 
dies, such  as  soap,  the  'blue-bag,'  &c.,  depend  for 
their  effect  upon  the  alkali  they  contain.  Concen- 
trated solutions  or  even  the  pure  crystals  of  alum, 
and  tartaric  or  other  vegetable  acids,  often  afford 
distinct  relief  if  rubbed  in  at  the  site  of  the  sting. 
The  bruised  leaves  of  plants  such  as  the  dock,  or 
the  juice  of  a  raw  onion,  applied  similarly,  will  act 
in  the  same  way.  For  the  more  serious  stings  of 
tropical  plants  and  animals,  more  potent  remedies 
are  necessary,  such  as  the  application  of  lint  soaked 
in  chloroform  and  laid  over  the  wound  ;  poultices  of 
ipecacuanha,  or  preferably  an  extract  of  the  same 
drug  made  by  mixing  equal  parts  of  powdered 
ipecacuanha,  rectified  spirit,  and  ether  ;  or  rubbing 
the  part  with  hydrate  of  chloral — pure,  or  liquefied 
by  mixture  with  camphor,  in  the  proportion  of  three 
parts  of  the  former  to  one  of  the  latter.  Menthol- 
camphor  will  also  relieve  the  pain  and  irritation  ; 
carbolised  oil  (i  in  20),  or  even  subcutaneous  injec- 
tions of  carbolic  acid,  have  been  used.  The  aro- 
matic oils  of  pennyroyal,  lavender,  cloves,  or 
cinnamon  smeared  over  the  hands  and  face,  are 
most  effective  in  preventing  the  attack  of  mosquitoes, 
gnats,  &c.,  and  often  give  relief  when  applied  to 
the  stung  part. 

In  the  case  of  bee-stings  it  is  important  to  search 
for  and  remove  any  parts  of  the  penetrating  organ 
which  may  have  been  left  in  the  wound. 

(b)  Ge7teral. — When  symptoms  of  prostration  or 
collapse  are  produced,  stimulation  with  brandy, 
ammonia,  or  ether  is  an  absolute  necessity,  and  one 
or  other  of  these  should  be  administered  without 
stint,  as  recovery  undoubtedly  depends  on  counter- 
acting the  cardiac  depression. 

W.  H.  Allchin. 

STITCH. — A  sharp  catching  pain  in  the  side, 
generally  associated  with  pleurisy,  pleurodynia,  or 
intercostal  neuralgia.    See  Pleura,  Diseases  of 

STOKES-ADAMS  DISEASE.  -  See  Angina 
Pectoris  ;  and  Bradycardia. 

STOMACH,  Diseases  of.— The  diseases  of 
the  stomach  will  be  considered  in  the  following 
order  : 

Clinical  Examination  of,  p.  1588. 

Atrophy  and  Degeneration  of  Glands  of,  p.  1592. 

Cirrhosis  of,  p.  1 593. 

Concretions  in,  p.  1 594. 

Congenital  Pyloric  Hypertrophy  of,  p.  1594. 

Dilatation  of,  p.  1595. 

Functional  Disorders  of,  p.  1597- 

Inflammation  of,  p.  1602. 

Malposition  of,  p.  1607. 

Morbid  Growths  of,  p.  1608. 

Neuroses  of,  p.  16 1 2. 

Perforation  of,  and  its  Results,  p.  1 619. 

Ulceration  of,  p.  1621. 

The  following  articles  on  cognate  subjects  ap- 
pear in  alphabetical  order  in  other  parts  of  the 
Dictionary  :  ABDOMEN  ;  ALIMENT  ;  ANTACIDS  ; 
Appetite  ;    Carminatives  ;    Diet  ;  Diges- 


tion ;  Emetics  ;  Epigastric  Pain  ;  Flatu- 
lence ;  Food,  Poisonous  ;  Forcible  Feeding  - 
HEMORRHAGE  ;  Lavage  ;  Nauseants  ;  Pain  in 
Visceral  Disease  ;  Peptonised  Food  ;  Per- 
sonal Health;  Physical  Examination; 
Stimulants  ;  Vomiting. 

STOMACH,  Clinical  Examination  of  the. 

The  subject  will  be  considered  under  the  headings 
of  (l)  Physical  Examination  ;  and  {2)  Examina- 
tion of  the  Functions. 

I.  Pliysical  Examination. — The  shape  and 
relations  of  the  stomach  are  shown  on  p.  1242.  Its 
average  capacity  is  from  35  oz.  to  40  oz.  ;  a  capacity 
of  three  pints  is  to  be  considered  as  pathological. 

Physical  examination  of  the  abdomen  gives  no 
sign  when  the  stomach  is  normal  and  undistended. 
After  a  large  meal,  more  especially  with  much 
liquid,  the  organ  forms,  in  some  cases,  a  distinct 
mass  in  the  epigastric  region,  the  borders  of  which, 
however,  cannot  be  defined.  The  peristaltic  move- 
ments of  the  healthy  organ  are  never  visible,  nor  can 
they  be  rendered  visible  by  manipulation.  Succus- 
sion  of  the  normal  stomach  produces  no  splashing- 
As  digestion  proceeds  and  finishes,  the  organ 
empties  itself,  and  the  prominency  of  the  epigas- 
trium disappears. 

In  disease,  a  physical  examination  must  be 
directed  to  determining  the  size,  both  before  meals 
and  after  meals,  as  well  as  alterations  in  position 
of  the  organ. 

The  body  of  the  enlarged  stomach  sometimes 
forms  a  globular  tumour  in  the  front  of  the  abdo- 
men. It  may  be  situated  in  the  epigastrium,  or  in 
the  umbilical  region,  as  in  cases  of  gastroptosis. 
Palpation  of  the  tumour  reveals  an  elastic  mass,  of 
which  the  upper  edge  cannot  be  defined  ;  although 
in  some  cases  the  greater  curvature  may  be  felt  as  a 
transverse  line  of  resistance  below  the  umbilicus. 
Visible  peristalsis  may  be  observed  in  this  tumour, 
either  spontaneous,  or  elicited  by  friction  with  the 
palm  of  the  hand.  The  wave  of  contraction  passes 
downwards  from  the  left  hypochondrium  towards 
the  umbilicus,  and  in  the  course  of  its  progress, 
which  is  slow,  the  tumour  may  appear  divided  into 
two  or  more  globular  masses.  Visible  peristalsis, 
in  the  position  and  of  the  character  above  stated, 
indicates  dilatation  of  the  stomach  secondary  to 
stenosis  of  the  pylorus  or  duodenum.  It  is  only 
evident  when  the  stomach  is  distended  with  gas  or 
liquid,  or  both. 

A  succussion-splash  may  be  brought  out  by  palpa- 
tion, either  below  the  left  hypochondrium,  on  a 
level  with  the  umbilicus  or  to  the  left  of  the  um- 
bilicus. The  succussion-splash  may  be  absent  in 
cases  of  dilated  stomach,  when  the  organ  is  empty 
and  flabby.  When  present,  it  shows  the  presence 
of  dilatation  of  the  organ,  but  it  is  no  guide  to  the 
degree  of  dilatation,  since  it  may  be  obtained  in 
cases  of  myasthenia,  with  only  slight  dilatation,  as- 
well  as  in  cases  of  great  dilatation,  due  to  pyloric 
obstruction.  In  cases  of  myasthenia  (atony),  the 
occurrence  of  this  physical  sign  in  relation  to  the 
meals  is  of  importance.  It  is  usually  absent  before 
meals,  and  is  observed  best  from  two  to  three  hours 
after  a  meal.  In  advanced  cases  of  dilatation  of 
the  stomach  it  is  often  constantly  present,  but  the 
stomach  may  be  so  distended  that  no  splash  can  be 
obtained.  The  sign  is  elicited  by  placing  the  left 
hand  to  the  right  of  the  umbilicus,  and  the  other  to 
the  left,  slightly  below.    A  sudden  jerk  of  the  right 
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liand  will  cause  the  splashing,  which  may  be  elicited 
by  the  patient  himself  if  he  suddenly  contracts  the 
diaphragm. 

Pulsation  in  the  epigastrium  may  be  present  in 
dilatation  of  the  stomach,  and,  if  the  organ  is  full 
of  liquid,  a  systolic  epigastric  thrill  may  be  felt. 
The  sign  is,  however,  of  no  great  importance. 

Percussion  by  itself  is  of  no  value  in  the  diagnosis 
of  stomach-conditions.  A  tympanitic  note  is  ob- 
tained over  the  enlarged  stomach  distended  with 
gas,  but  neither  the  size  of  the  organ  nor  the 
existence  of  dilatation  can  be  diagnosed  by  tliis 
means,  inasmuch  as  the  transverse  colon,  when  dis- 
tended with  gas,  may  occupy  the  epigastrium, 
pushing  the  stomach  upwards.  In  normal  condi- 
tions, a  tympanitic  stomach-note  is  not  obtained  in 
the  axillary  region.  When  the  stomach  is  dilated 
and  distended  with  gas,  a  tympanitic  note  is  ob- 
tained in  the  left  axillary  region,  backwards  as  far 
as  the  posterior  axillary  line,  and  upwards  as  far  as 
the  fourth  rib,  and  over  this  area  a  bell-sound  may 
frequently  be  heard  by  auscultatory  percussion. 
The  presence  of  a  tympanitic  note  in  the  axillary 
region  is  usually  only  a  temporary  condition.  A 
permanent  stomach-note  may,  in  some  cases,  be 
present  in  this  region,  as  when  the  fundus  of  the 
stomach  is  adherent  to  the  diaphragm,  and  is 
dragged  upwards  by  chronic  disease  of  the  left  lung 
and  pleura,  as  in  some  cases  of  pulmonary  tuber- 
culosis. The  presence  of  gas  in  the  stomach  is  a 
great  aid  to  the  diagnosis  of  its  size,  and,  for  the 
purposes  of  diagnosis,  it  may  be  necessary  to  dis- 
tend the  stomach  artificially.  This  may  be  done, 
■either  by  pumping  in  air  through  a  stomach -tube, 
or  more  readily  by  making  the  patient  drink  fifteen 
to  thirty  grains  of  citric  acid  dissolved  in  half  a 
tumbler  of  water,  and,  immediately  afterwards,  the 
■same  amount  of  bicarbonate  of  sodium  dissolved  in 
■a  similar  amount  of  water.  The  carbonic  acid 
evolved  distends  the  organ  and  facilitates  examina- 
tion. 

Auscultation  is  of  no  value  by  itself  in  the  recog- 
nition of  enlargement  of  the  stomach.  The  splash- 
ing of  fluid  may  be  heard,  and  if  the  patient  be 
given  some  water  (2  or  3  oz.)  to  drink,  the  liquid 
may  be  heard  to  fall  into  a  dilated  stomach  dis- 
tended with  gas,  with  a  characteristic  sound.  This 
is  not  a  sign,  however,  of  much  value. 

More  is  learnt  by  a  combination  of  auscultation 
and  percussion,  that  is,  by  placing  the  end  of  the 
stethoscope  over  the  stomach-area,  below  the  left 
hypochondrium,  and  either  percussing  or  tapping 
with  two  coins  in  radial  lines  below  the  stethoscope. 
If  the  stomach  contains  gas,  the  area  over  which 
the  percussion  is  heard,  or  the  bell-sound,  gives  a 
very  fair  idea  of  the  size  of  the  organ.  By  this 
means,  too,  in  many  cases,  as  when  the  sound  is 
obtained  from  the  axillary  region,  distension  of  the 
colon  may  be  distinguished  from  dilatation  of  the 
stomach. 

Examination  for  T'uinoiirs  of  the  Stoiinu  h. — The 
commonest  tumour  of  the  stomach  is  situated  at  the 
pylorus,  and,  in  not  a  few  cases,  this  can  be  recog- 
nised through  the  abdominal  wall.  The  tumour 
may  be  fixed  behind  the  liver,  and  only  appear  be- 
low the  edge,  or  it  may  be  felt  as  an  indefinite 
thickening  to  the  right,  and  above  the  umbilicus. 
In  cases  where  the  pyloric  tumour  is  freely  movable, 
it  may  be  from  time  to  time  detected,  even  if  the 
patient  is  lying  on  the  back,  but  a  useful  method  of 
examination,  in  such  cases,  is  to  palpate  the  abdo- 


men with  the  patient  lying  on  the  left  side,  with  the 
knees  drawn  up.  The  movable  tumour  then  tends 
to  fall  downwards  and  to  the  left,  and  can  readily 
be  felt.  A  stomach  distended  with  liquid  or  gas 
may  push  the  tumour  up  behind  the  liver,  so  that 
emptying  the  organ  may  be  of  value  in  the  examina- 
tion. The  first  segment  of  the  right  rectus  muscle 
is  frequently  a  bar  to  a  recognition  of  tumours  in 
the  upper  part  of  the  abdomen.  .Sometimes  patience 
and  a  little  manipulation  will  overcome  this  diffi- 
culty, but,  in  other  cases,  it  is  necessary  to  give  the 
patient  an  anaesthetic  in  order  to  make  a  complete 
examination.  Tumours  of  the  cardiac  end  are 
sometimes  felt  below  the  left  hypochondrium,  and 
the  contracted  stomach,  in  diffuse  carcinoma,  may 
be  felt  as  a  pyriform,  or  oval  tumour,  across  the 
epigastrium. 

Internal  Examination  of  t lie  Stoiuaih  Disten- 
sion of  the  stomach  artificially  with  gas  has  already 
been  described  as  an  aid  to  the  diagnosis  of  the  size 
of  the  stomach  by  external  examination.  The 
amount  of  liquid  which  the  stomach  can  contain  is 
also  a  valuable  aid  in  the  diagnosis.  This  is,  in 
some  cases,  simply  gauged  by  the  large  amounts  of 
liquid  matter  (over  three  pints)  which  the  patient 
will  bring  up  at  one  time  ;  but,  in  other  cases,  it  has 
to  be  determined  by  putting  liquid  into  the  stomach 
and  regaining  it.  This  is  done  through  a  soft 
stomach -tube,  with  a  syphon-arrangement.  Water, 
which  has  been  boiled,  is  slowly  added  through  the 
funnel,  to  the  amount  of  three  or  four  pints,  the 
amount  being  gauged  by  the  sensations  of  the  patient, 
any  attempt  at  vomiting  or  sensation  of  great  ab- 
dominal distension  being  an  indication  to  stop  the 
filling.  The  liquid  must  now  be  syphoned  off,  and 
it  may  be  found  that  more  is  obtained  than  was 
put  into  the  stomach,  making  the  total  capacity  of 
the  stomach  over  three  pints.  All  the  liquid  cannot 
be  regained  by  syphoning,  but  most  of  it  can  be 
made  to  return  by  placing  the  patient  on  the  left  side, 
and  expressing  the  contents  of  the  stomach  by 
manipulation  of  the  abdomen  from  right  to  left.  In 
some  cases  of  hour-glass  stomach  where  physical 
signs  show  a  dilated  organ,  much  less  liquid  may  be 
obtained  by  syphonage  than  was  put  in.  This  occur- 
rence suggests  the  diagnosis  of  hour-glass  contraction. 

Electric  illumination  of  the  stomach  by  means  of 
the  electrophane  is  not  of  great  value  in  the  dia- 
gnosis of  the  size  of  the  stomach,  as  this  can  usually 
be  detected  by  other  means.  It  does,  however, 
show  the  size  of  the  organ,  and  may  prove  of  value 
in  the  diagnosis  of  unusual  conditions,  such  as  hour- 
glass contraction. 

2.  Examination  of  the  Functions. — The 
functions  of  the  stomach  are  divided  into  (i)  the 
movements  ;  (2)  the  absorption  of  its  contents  ;  and 
(3)  the  chemical  processes  occurring  in  its  interior. 

In  some  cases  it  is  necessary  to  determine  the 
capabilities  of  the  stomach  by  means  of  a  test-meal. 
It  is  not  of  much  value  obtaining  the  gastric  juice 
l)y  artificial  means,  such  as  the  injection  of  ice-cold 
water  into  the  stomach,  inasmuch  as  what  is  re- 
quired to  be  known  is  the  activity  of  the  stomach 
during  the  digestion  of  a  meal.  Ewald's  test-break- 
fast consists  of  35  grms.  of  bread  and  one-third  of 
a  litre  of  water  ;  it  is  of  value  in  determining 
whether  the  gastric  juice  is  secreted  in  response  to 
the  stimulus  of  food,  but  it  is  not  of  much  value 
in  determining  the  prolonged  activity  of  the  func- 
tions of  the  organ.  A  better  meal  is  one  consisting 
of  about  5  oz.  of  beefsteak,  2  to  3  oz.  of  bread,  and 
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half  a  tumblerful  of  water  at  the  end  of  the  meal. 
The  patient  is  allowed  to  rest  after  the  meal,  and, 
in  four  to  five  hours,  a  portion  of  the  stomach-con- 
tents is  removed  ;  this  shows  disintegration  of  the 
muscle-fibres,  and  the  presence  of  hydrochloric  acid 
and  peptones.  In  six  or  seven  hours  the  digestion 
ought  to  be  completed.  Such  a  test  is  of  importance 
in  certain  cases  of  prolonged  indigestion  of  food, 
where  there  is  great  diminution  of  function  of  the 
stomach  [see  p.  1600).  It  may  also  be  of  service 
in  early  cases  of  carcinoma  of  the  stomach,  for  the 
determination  of  the  amount  of  hydrochloric  and 
organic  acids  present,  as  well  as  in  neuroses  of  the 
organ. 

( 1 )  Test  for  the  Mechanical  Fotver  of  the  Stomach. 
The  test-meal  serves  as  a  guide  to  the  mechanical 
power  of  the  stomach,  but  other  methods  have  been 
devised,  none  of  which  are  of  much  value,  {a)  .Salol- 
test.  Salol  is  decomposed  by  the  pancreatic  juice 
into  salicylic  acid  and  carbolic  acid.  The  salicylic 
acid  is  excreted  in  the  urine,  and  can  be  recognised 
by  the  reddish-violet  colour  produced  by  the  addi- 
tion of  a  solution  of  ferric  chloride.  To  test  the 
mechanical  power  of  the  stomach  fifteen  grains  of 
salol  are  given  in  a  gelatine  capsule,  just  after  the 
mid-day  meal.  In  healthy  individuals,  the  salicylic- 
acid  reaction  appears  in  the  urine  in  thirty  to  ninety 
minutes.  Delay  in  the  reaction  has  been  ascribed  to 
diminution  of  the  mechanical  power  of  the  stomach, 
or  to  stenosis,  owing  to  the  drug  not  being  expelled 
through  the  pylorus.  It  is  evident  that,  for  the  test 
to  be  of  any  value,  it  is  necessary  to  suppose  that 
the  pancreas,  the  intestinal  mucous  membrane,  and 
the  kidney  are  performing  their  functions  in  a 
normal  manner,  {h)  Oil-test.  It  has  also  been 
attempted  to  test  the  mechanical  power  by  means 
of  100  grammes  of  oil,  placed  in  the  stomach 
through  the  tube.  In  two  hours  the  stomach  is 
washed  out,  and  the  residue  of  oil  estimated.  Seventy 
to  eighty  per  cent,  of  the  oil  ought  to  be  discharged 
into  the  duodenum  in  two  hours  under  normal  con- 
ditions. This  is  not  a  method,  however,  which  is 
applicable  clinically. 

(2)  Testing  the  Absorptive  Power  of  the  Stomach. 
This  has  been  attempted  by  means  of  iodide  of 
potassium,  three  grains  of  which  are  given  in  a  gela- 
tine capsule,  three  ounces  of  water  being  drunk 
afterwards.  The  iodide  can  be  detected  in  the 
saliva  in  about  ten  minutes,  by  adding  a  little  fuming 
nitric  acid,  which  sets  free  the  iodine,  which  may 
be  dissolved  in  chloroform,  or  turned  blue  by  the 
addition  of  starch.  The  delay  in  absorption  was 
found  to  be  great  in  dilatation  and  carcinoma  of  the 
stomach,  but  less  in  chronic  catarrh  and  in  ulcer. 
The  fallacy  of  the  method,  however,  is  that  it  is 
only  a  test  for  the  absorption  of  iodide  of  potassium, 
which  undergoes  but  little  change  during  its  pas- 
sage through  the  mucous  membrane.  It  is  not  a 
test  of  the  absorption  of  proteids  or  sugar  by  the 
stomach,  as  these  substances  undergo  a  transforma- 
tion while  passing  through  the  mucous  membrane  ; 
their  method  of  absorption  being  totally  different 
from  that  of  iodide  of  potassium. 

It  may  be  affirmed  that  not  much  advantage 
clinically  is  obtained  by  these  methods  of  testing 
either  the  mechanical  power  of  or  the  absorptive 
capacity  of  the  stomach.  Diminution  of  absorp- 
tion is  seen  in  the  retention  of  liquid  in  the  organ  ; 
diminution  of  mechanical  power  is  shown  by  dila- 
tation. The  best  method  of  determining  alteration 
in  these  functions  is  by  means  of  a  test-meal. 


(3)  Examination  of  the  Stomach-Contents  and  of 
Vomited  Matters. — The  examination  of  these  liquids 
frequently  gives  very  valuable  information  regarding 
the  process  of  digestion  in  the  diseased  stomach. 
The  presence  of  undigested  food  long  after  a  meal 
has  been  taken  shows  deficiency  in  function  of 
the  organ,  and  may  indicate  some  degree  of  olj- 
struction  in  the  pylorus  or  duodenum.  A  dimi- 
nished quantity  of  hydrochloric  acid  is  an  indication 
of  diminution  of  function,  and  the  determination 
of  this  diminution  is  important  in  gastric  catarrh, 
in  atrophy  of  the  glands,  and  in  cancer.  An  in- 
crease in  acidity,  due  to  hydrochloric  acid,  is  a  sign 
of  irritation  of  the  stomach,  and  occurs  in  func- 
tional disorder,  in  some  cases  of  ulcer,  in  some 
cases  of  non-malignant  obstruction  of  the  pylorus, 
and  in  obstruction  of  the  duodenum.  The  presence 
of  mucus  indicates  irritation  or  catarrh  ;  the  pre- 
sence of  pus  indicates  an  abscess  in  the  walls 
of  the  stomach,  or  one  perforating  the  coats 
from  outside.  The  presence  of  blood  indicates 
either  a  local  condition,  such  as  gastric  catarrh, 
ulcer,  or  carcinoma,  or  cirrhosis  of  the  liver,  or  a 
general  condition,  such  as  occurs  in  the  profound 
anaemias,  and  in  some  specific  febrile  disorders. 
The  presence  of  a  large  amount  of  organic  acids 
(lactic,  butyric,  acetic),  as  well  as  that  of  micro- 
organisms, shows  bacterial  decomposition  of  the 
stomach-contents,  the  most  frequent  causes  of 
which  are  prolonged  gastric  catarrh  and  obstruc- 
tion of  the  pylorus. 

The  stomach-contents  must  be  examined  for  : 
(a)  the  presence  of  undigested  food  ;  (b)  the  pre- 
sence of  micro-organisms ;  {c)  the  presence  of 
mucus,  pus,  and  blood,  and  fragments  of  new- 
growth  ;  (d)  the  total  degree  of  acidity  ;  (e)  the 
character  of  the  free  acids  present  (hydrochloric, 
lactic,  butyric,  acetic)  ;  (f)  the  presence  of  the  pro- 
ducts of  digestion  (albumoses  and  peptone)  ;  {g) 
the  presence  of  pepsin  and  the  curdling  ferment. 
The  methods  which  will  be  described  are  those  easy 
of  performance,  and  which  can  be  done  as  ordinary 
clinical  tests. 

(a)  Undigested  food  must  be  examined  microsco- 
pically to  determine  the  amount  of  digestion  of 
muscle-fibre  and  of  starch,  and  by  dilution  to  de- 
termine the  presence  of  any  large  masses  of  un- 
digested matter.  This  is  carried  out  by  diluting  the 
stomach-contents  with  a  large  amount  of  water  in  a 
beaker  ;  after  stirring  the  mixture  and  allowing  it 
to  settle,  the  supernatant  liquid  is  poured  off,  and 
the  sednnent  again  washed,  until  only  the  largest 
particles  are  left.  In  this  way  it  may  be  found  that 
there  are  large  masses  of  vegetable-fibre  in  the 
stomach-contents  long  after  food  has  been  taken, 
and  even  many  days  after  the  eating  of  fruit  or 
vegetables.  In  such  a  case,  their  presence  is  sug- 
gestive of  pyloric  stenosis.  Small  fragments  of 
new-growth  may  also  be  detected  in  this  way. 

(/))  Microscopical  examination  for  bacteria  is,  as 
a  rule,  sufficient  from  a  clinical  standpoint.  Cover- 
glass  preparations,  carefully  dried  and  stained  with 
methylene-blue,  may  show  the  presence  of  bacilli 
and  cocci,  or  torulse  and  sarcinse.  The  presence  of 
any  demonstrable  number  of  bacteria  or  sarcinae  in 
the  recently  evacuated  stomach-contents  is  a  sign  of 
bacterial  fermentation  in  the  stomach.  This  occurs, 
in  cases  of  gastric  catarrh,  in  some  of  the  rare  cases 
of  atrophy  of  the  glands,  but,  more  particularly,  in 
pyloric  and  other  obstruction.  Bacteria  are  not 
seen  in  microscopical  preparations  of  the  stomach- 
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contents  in  cases  of  irritation  of  the  organ  due  to 
irregularities  in  diet,  or  in  cases  of  ulcer.  In  some 
cases  where  there  is  no  bacterial  fermentation, 
yeast-cells  may  be  seen,  especially  when  bread 
has  recently  been  eaten,  but  the  cells  are  ob- 
viously not  iDudding  ;  that  is,  they  are  in  the  resting 
stage. 

The  inuctis  present  in  the  vomit  may  be  de- 
rived either  from  the  bronchial  tubes  and  pharynx, 
or  from  the  stomach  itself.  The  difference  rests  in 
the  fact  that  mucus  from  the  bronchial  tubes  and 
lungs  is  pigmented,  while  that  secreted  by  the 
stomach  is  translucent  and  unpigmented.  Only  in 
cases  of  prolonged  catarrhal  intiammation  of  the 
stomach  is  pigmented  mucus  seen.  The  mucus 
which  comes  from  the  stomach  may  be  tinged  with 
blood,  showing  a  diffuse  lemon  colour  or  streaks  of 
red  or  dark  blood.  Mucus  is  found  in  the  vomit 
and  stomach-contents  in  cases  of  hyperchlorhydria 
and  catarrh,  and  in  some  cases  of  pyloric  cancer,  but 
a  large  amount  of  mucus  is  found  only  in  catarrh  ; 
most  of  it  is  not  vomited,  but  is  passed  in  the 
motions  in  long  strings,  as  the  stomach-mucus 
is  not  digested  in  any  part  of  the  alimentary 
tract. 

Pus  is  to  be  recognised  microscopically.  It  is 
frequently  present  in  the  vomited  matters  as  muco- 
pus,  from  the  pharynx,  bronchial  tubes,  or  lungs. 
It  comes  from  the  stomach  only  in  the  rare  cases  of 
abscesses,  local  or  diffuse,  of  the  stomach-wall,  and 
is,  in  these  cases,  not  mixed  with  mucus,  as  is  the 
pus  from  the  lungs.  Cover-glass  preparations  are 
best  stained  with  methylene  blue. 

Blood  in  the  vomit  may  come  from  the  lungs 
or  the  stomach,  and  is  discussed  elsewhere  [see 
p.  620).  It  may,  however,  be  noted  that  the 
guaiacum-  and  hsemin-tests  (p.  622)  are  quite  un- 
reliable, and  that  the  best  test  for  the  presence  of 
blood,  especially  in  a  case  of  coffee-ground  vomiting, 
which  is  the  only  condition  difficult  to  diagnose,  is 
the  Prussian-blue  test  for  the  presence  of  iron.  This 
is  easily  performed  by  adding  to  some  of  the  black 
sediment  in  a  porcelain  capsule  a  small  quantity  of 
chlorate  of  potassium  and  a  few  drops  of  strong 
hydrochloric  acid.  The  mixture  is  heated  over  the 
flame,  and  becomes  greenish-yellow  ;  the  addition 
of  a  few  drops  of  solution  of  potassium  ferrocyanide 
(5  per  cent.)  causes  the  development  of  Prussian 
blue,  if  blood  is  present.  The  patient  must, 
of  course,  not  be  taking  any  preparation  of 
iron.  Other  dark  colouring  matters  in  vomit 
(such  as  wine  or  tea)  are,  unlike  blood,  soluble  in 
alcohol. 

(d)  De/ermination  of  the  total  degree  of  acidity. — 
The  total  degree  of  acidity  of  the  stomach-contents 
is  due  to  acid  salts,  to  acids  in  combination  with  the 
proteids,  and  to  free  acids.  The  free  acidity  may  be 
due  to  hydrochloric  acid  alone,  or  to  hydrochloric 
acid  in  addition  to  one  or  more  organic  acids  (lactic, 
acetic,  butyric),  or  it  may  be  due  to  organic  acids 
alone.  The  acid  in  combination  with  proteids  is 
chiefly  hydrochloric  acid,  but  organic  acids,  to  some 
extent,  also  comVjine  with  proteids.  The  determi- 
nation of  the  total  acidity  is  done  as  follows  :  A 
i-per-cent.  solution  of  phenol-phthalein  is  used  as  an 
indicator  ;  it  is  slightly  yellow,  and  is  turned  red  by 
alkalis.  The  stomach-contents  are  shaken  up  in  a 
bottle  until  completely  broken  up :  20  c.c.  are  taken, 
and  8  drops  of  the  solution  of  phenol-phthalein  are 
added.  Water  is  then  added  up  to  300  c.c.  150c. c. 
of  this  mixture  is  placed  in  each  of  two  flasks,  and 


to  one  flask  decinormal  solution  of  sodium  hydrate 

/       NaH  O  \  is  added,  until  a  pinkish  tinge  appears ; 

the  acid  liquid  is  now  neutralised,  and  a  control 
estimation  may  be  made  with  the  other  flask.  The 
decinormal  solution  of  sodium  h3'drate  contains  four 
grammes  of  sodium  hydrate  to  the  litre.  This  exactly 
neutralises  3 '65  grms.  of  hydrochloric  acid.  The 
acidity  may  be  expressed  in  terms  of  hydrochloric 
acid.  Thus,  if  5  c.c.  of  the  decinormal  solution 
neutralises  10  c.c.  of  the  stomach-contents,  50  c.c. 
would  neutralise  100  c.c.  of  the  stomach-contents. 
This  would  be  equal  to  an  acidity  of  o-i825  gramme 
per  cent,  of  hydrochloric  acid.  The  total  acidity  is, 
however,  not  always  expressed  in  terms  of  hydro- 
chloric acid,  but  sometimes  as  a  number  of  cubic 
centimetres  of  the  sodium-hydrate  solution  required 
to  neutralise  100  c.c.  of  the  stomach-contents. 

[e)  DeteTiiiinatioti  of  Acidity  due  to  Hydrochloric 
Acid  and  to  Organic  Acids. 

Hydrochloric  Acid. — Free  hydrochloric  acid  exists 
in  the  stomach-contents  in  combination  with  proteids 
(albumoses,  peptone),  and  uncombined.  Hydro- 
chloric acid  also  exists  as  chlorides.  The  first  two 
forms  indicate  the  hydrochloric  acid  secreted  by  the 
stomach  in  the  gastric  juice. 

Colonr-Tests  for  Free  Hydrochloric  Acid. — The 
colour-tests  which  have  been  devised  show  the 
presence  only  of  free  hydrochloric  acid,  namely,  that 
which  is  not  combined  with  proteids.  The  two  chief 
solutions  are  as  follows :  Gnnsberg' s  solution,  con- 
sisting of  phloroglucin  2  grms.,  vanillin  I  grm., 
absolute  alcohol  30  c.c.  :  Boasts  solution,  consisting 
of  5  grms.  of  resorcin,  with  3  grms.  of  cane-sugar, 
in  100  c.c.  of  weak  spirit.  Both  these  solutions  are 
used  in  the  same  way,  and  give  the  same  result.  A 
drop  is  mixed  with  a  drop  of  the  stomach-contents, 
placed  in  a  porcelain  dish,  and  evaporated  to  dry- 
ness in  a  water-bath.  If  free  hydrochloric  acid 
be  present,  a  rose-red  colour  is  developed,  due 
to  the  formation  of  red  crystals.  As  little  as  0-05 
per  cent,  of  hydrochloric  acid  may  be  detected  in 
this  way.  These  and  other  colour-reactions  for 
the  presence  of  free  hydrochloric  acid  are,  how- 
ever, of  no  great  clinical  value.  As  soon  as  the 
hydrochloric  acid  is  secreted,  it  combines  with  the 
proteids  present  in  the  food,  and  the  colour-tests 
indicate  only  the  excess  of  acid  which  is  not  so  com- 
bined. The  absence  of  reaction,  therefore,  does  not 
indicate  that  the  stomach  secretes  no  hydrochloric 
acid  ;  indeed,  a  large  quantity  may  l)e  secreted,  and 
yet  its  presence  will  not  be  indicated  by  the  colour- 
reactions.  Tested  in  this  way,  some  samples  of 
stomach-contents  will  give  the  reaction,  and  some 
will  not,  and,  if  reliance  is  placed  on  the  colour-re- 
action alone,  false  deductions  regarding  the  functions 
of  the  stomach  will  be  made.  The  only  serviceable 
plan  is  to  estimate  the  total  amount  of  free  hydro- 
chloric acid,  that  is,  both  the  acid  which  is  free,  and 
that  in  combination  with  proteids. 

Method  for  estimating  total  amount  of  Free  Hydro- 
chloric Acid. — Several  methods  have  been  devised  ; 
the  one  given  here  is  Liittke's.  The  total  quantity 
of  chlorine  is  first  estimated,  and  then  the  quantity 
of  fixed  chlorides,  after  the  free  hydrochloric  acid 
has  been  driven  off  at  a  red  heat.  Subtracting  the 
second  result  from  the  first  gives  the  amount  of 
chlorine  not  in  combination. 

The  solutions  used  are  :  (l)  Decinormal  solution 
of  silver  nitrate,  containing  1 6 '997  grms.  of  pure 
silver  nitrate,  dissolved  in  100  c.c.  of  25-per-cent. 
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nitric  acid  ;  50  c.c.  of  the  liquor  ferri  persulphatis 
are  added,  and  the  mixture  dikited  with  water  to  a 
litre.  (2)  Decinormal  solution  of  ammonium  sulpho- 
cyanide,  containing  7 '6  grms.  of  the  salt  to  the  litre. 
This  solution,  added  to  the  solution  of  silver  nitrate, 
gives  in  excess  a  reddish  colour.  It  must  be  stan- 
dardised against  the  silver  solution,  so  that  on  mix- 
ing 10  c.c.  of  each  solution  a  reddish  colouration 
just  appears.  The  analysis  is  carried  out  as  follows  : 
To  10  c.c.  of  the  shaken  gastric  contents  20  c  c.  of 
the  silver  solution  are  added.  After  standing  for  a 
few  minutes,  the  mixture  is  diluted  to  100  c.c.  and 
filtered  through  a  dry  filter.  The  precipitate  on  the 
filter  contains  the  chlorine  in  combination  with 
silver,  while  the  filtrate  contains  the  excess  of  silver 
solution  used.  This  excess  is  estimated  by  taking 
50  c.c.  of  the  filtrate,  and  adding  the  sulpho-cyanide 
solution  until  a  red  colour  appears.  The  number  of 
cubic  centimetres  used  multiplied  by  two  equals 
the  number  of  cubic  centimetres  of  silver  solution 
used  in  excess.  Thus,  if  5  c.c.  of  the  sulpho-cyanide 
solution  were  used,  the  excess  of  silver  solution  = 
5x2,  and  the  amount  of  silver  solution  used  = 
20  —  (5  X  2)  =  10  c.c. 

The  estimation  of  the  fixed  chlorides  is  as  follows : 
10  c.c.  of  the  gastric  contents  are  carefully  evapo- 
rated to  dryness  in  a  platmum  capsule  ;  the  residue 
is  ignited  until  it  no  longer  burns  with  a  flame,  and 
is  then  ground  up  with  100  c.c.  of  boiling  distilled 
water  to  extract  the  chlorides.  The  liquid  is  filtered, 
and  to  the  filtrate  10  c.c.  of  the  silver  solution  is 
added.  The  excess  of  silver  solution  used  must  be 
estimated  as  in  the  first  process.  The  amount  of 
hydrochloric  acid  is  determined  as  follows :  The 
number  of  cubic  centimetres  of  silver  solution  used 
in  the  second  estimation  is  subtracted  from  the 
number  obtained  in  the  first  ;  multiplying  the  differ- 
ence by  0-0365  gives  the  weight  of  hydrochloric 
acid  present  in  100  c.c.  of  the  gastric  contents. 
Thus,  if  the  first  estimation  gives  10  c.c.  and  the 
second  5  c.c,  10  -  5  =  5  x  0-0365  =  0-1825 
grm.  per  cent.  PICl.  The  whole  estimation  takes 
about  an  hour  to  perform. 

Determination  of  the  Organic  Acids  present. — 
These  are  usually  lactic,  butyric,,  or  acetic  acid, 
chiefly  the  two  former.  Acetic  and  butyric  acids 
are  volatile,  while  lactic  acid  is  fixed.  The  total 
amount  of  organic  acid  present  may  be  roughly  esti- 
mated by  subtracting  the  acidity  due  to  free  hydro- 
chloric acid  from  the  total  acidity.  The  nature  of 
the  acids  present  is  determined  in  the  following 
manner  :  50  or  100  c.c.  of  the  stomach  contents  are 
shaken  up  with  an  equal  volume  of  ether,  and,  after 
standing  for  a  time,  the  ether  is  poured  off.  A 
second  and  third  extraction  with  ether  is  made,  and 
the  ethereal  liquids  allowed  to  evaporate  in  an  open 
dish.  If  the  residue  is  acid  to  test-paper,  it  may  be 
mixed  with  a  little  warm  water,  and  the  following 
reactions  performed. 

Test  for  Lactic  Acid. — The  test-solution  is  made 
by  adding  one  or  two  drops  of  liquor  ferri  perchloridi 
to  50  c.c.  of  water.  The  mixture  is  almost  colour- 
less, but,  on  the  addition  of  lactic  acid,  becomes 
yellow.  Atiother  test -solution  consists  of  one  or 
two  drops  of  liquor  ferri  perchloridi  added  to  30  c.c. 
of  I  in  60  carbolic-acid  solution.  The  blue  liquid 
which  results  is  changed  to  a  clear  yellow,  or 
greenish-yellow,  by  a  trace  of  lactic  acid. 

Test  for  Butyric  Acid. — This  has  a  pungent  smell 
like  rancid  butter.  To  the  liquid  to  be  tested  add  a 
small  quantity  of  alcohol  and  two  drops  of  strong 


sulphuric  acid.  On  heating,  there  is  a  characteristic 
smell  of  butyric  ether. 

Test  for  Acetic  Acid. — Perchloride  of  iron  gives 
a  blood-red  colour,  and  the  nauseous  pungent  smell 
of  cacodyl  is  developed  when  potash  and  a  little 
arsenious  acid  are  added  to  the  liquid  containing  it, 
and  the  mixture  evaporated  in  a  test-tube. 

It  is  important  to  estimate  the  total  amount  of 
free  hydrochloric  acid  in  the  stomach-contents  in 
cases  of  hyperacidity  due  to  excessive  secretion  of 
hydrochloric  acid,  and  in  cases  where  there  is  a 
diminution  in  the  secretion,  more  particularly  in 
cases  of  gastric  catarrh  and  in  cancer  of  the  stomach. 
The  presence  of  a  large  amount  of  organic  acids  in 
the  stomach -contents,  or  in  the  vomit,  shows  the 
occurrence  of  bacterial  fermentation  in  the  stomach. 
A  small  amount  of  organic  acids  (chiefly  lactic  and 
butyric)  is  derived  from  the  food. 

(y")  Determination  of  the  presence  of  digestive  pro- 
ducts. — The  presence  of  albumoses  and  peptone  in 
a  liquid  coming  from  the  stomach  shows  that  the 
organ  is  capable  of  secreting  active  gastric  juice. 
A  necessary  precaution  must  be  observed  in  ascer- 
taining whether  peptonised  food  is  being  taken  or 
not.  Albumoses  and  peptone  are  usually  to  be 
found  in  the  vomited  matters,  unless  vomiting 
occurs  soon  after  food  has  been  taken.  In  cases  of 
obstruction  of  the  lower  end  of  the  oesophagus,  the 
regurgitated  liquid,  which  is  sometimes  in  large 
quantity,  does  not  contain  these  substances,  since 
the  food  has  never  entered  the  stomach,  and  the 
examination  for  albumoses  may  thus  be  of  great 
importance  from  the  point  of  view  of  diagnosis. 
They  are  tested  for  as  follows  :  If  the  stomach- 
contents  are  very  acid,  they  must  be  neutralised  by 
sodium  hydrate,  and  filtered.  To  the  filtrate  a 
trace  of  Fehling's  solution  may  be  added,  and  an 
excess  of  liquor  potasste.  If  albumoses  are  present 
a  pink  colour  develops  (biuret  reaction).    See  p.  35. 

{g)  The  determination  of  the  presence  of  pepsin 
and  of  the  curdling  ferment  in  the  stomach-contents 
is  not  of  great  clinical  importance. 

Sidney  Martin. 

STOMACH,  Atrophy  and  Degeneration 
of  the  Glands  of.  —  Degeneration  of  the  glands 
of  the  stomach  may  be  secondary  to  inflammation, 
or  it  may  be  non-inflammatory.  The  inflamma- 
tory conditions  which  lead  to  degeneration  are  the 
ordinary  forms  of  gastric  catarrh  or  gastritis,  as 
well  as  toxic  gastritis  (due  to  irritant  poison)  and 
bacterial  gastritis.  With  the  non-inflammatory 
causes  a  primary  atrophy  has  been  described. 
Fatty  degeneration  of  the  glands  also  occurs  in 
some  cases  of  cancer  of  the  stomach  ;  more  rarely 
in  ulcer,  and  it  may  occur  in  tuberculosis.  The 
glands  may  also  be  fatty  in  poisoning  by  phos- 
phorus and  arsenic,  and  in  some  of  the  profound 
anaemias,  more  particularly  pernicious  anaemia. 
Amyloid  degeneration  of  the  mucous  membrane  of 
the  stomach  may  also  occur. 

Pathological  Anatomy. — Degeneration  of 
the  glands,  seen  as  the  result  of  inflammation, 
consists,  in  some  cases,  almost  solely  of  fatty 
degeneration  of  the  secretory  cells.  In  other  cases, 
however,  there  is  an  increase  of  interstitial  fibrous 
tissue,  and  the  glands  atrophy  partly  from  pressure. 
Cysts  may  be  formed,  but  these  are,  as  a  rule,  not 
numerous :  cystic  formation  is  usually  associated 
with  some  increase  of  interstitial  tissue.  The 
gross  injury  which  is  done  to  the  mucous  mem- 
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brane  by  irritant  poisons  leads  to  its  destruction 
over  large  areas,  and  to  an  increase  of  interstitial 
tissue.  In  this  case  there  is,  as  a  rule,  no  uni- 
versal degeneration  of  the  glands.  In  some  cases, 
especially  over  the  pyloric  portion  of  the  stomach, 
the  mucous  membrane  is  in  a  polypoid  condition 
[etat  iua>?iellotie).  One  part  of  the  mucous  mem- 
brane may  be  quite  normal,  and  adjoining  it  is  an 
area  smooth,  thin,  and  atrophied,  while  at  another 
part  there  are  projections,  or  polypi,  varying  in 
diameter  from  one  or  two  lines  to  a  quarter  or  half 
an  inch.  The  chief  change  in  the  mucous  mem- 
brane, besides  destruction  of  the  glands,  is  an 
increase  of  fibrous  tissue  ;  small  cysts  may  also  be 
formed. 

Primary  atrophy  of  the  stomach  is  not  a 
common  disease,  and  some  of  the  cases  may  pro- 
bably have  been  mistaken  for  inflammatory  de- 
generation. The  walls  of  the  stomach  are  greatly 
thinned  in  some  cases,  so  as  to  be  semi-transparent, 
the  normal  appearance  being  a  whitish-yellow 
opaque  mucous  membrane  folded  into  rugre. 
The  organ  is  dilated,  and  more  or  less  empty,  and 
there  is  no  post-mortem  digestion  of  the  mucous 
membrane,  there  being  but  little  gastric  juice 
secreted.  Microscopically  all  the  coats  of  the 
stomach  are  seen  to  be  affected  ;  the  glands  are  in 
an  advanced  stage  of  degeneration  ;  in  many  parts 
absent,  in  other  parts  shown  only  by  fatty  granules. 

The  so-called  primary  atrophy,  therefore,  is 
associated  with  fatty  degeneration  of  the  secretory 
cells.  This  is  the  same  with  the  fatty  degeneration 
which  occurs  in  cases  of  cancer  anywhere  in  the 
body,  in  cases  of  tuberculosis,  of  pernicious  anaemia, 
and  of  poisoning  by  phosphorus  and  by  arsenic. 
In  these  cases  there  is  no  apparent  increase  of  inter- 
stitial fibrous  tissue. 

Amyloid  degeneration  occurs  chiefly  in  long- 
standing cases  of  pulmonary  tuberculosis  and  of 
syphilis,  and  in  cases  of  prolonged  suppuration.  It 
affects  the  vessels  of  the  sub-mucous  and  mucous 
coats,  and  the  muscular  fibres  and  the  connective 
tissue  between  the  glands.  The  glands  themselves 
degenerate  ;  some  of  the  cells  being  hyaline,  others 
fatty,  while  the  nuclei  have  for  the  most  part  dis- 
appeared. 

Condition  of  Digestion. — In  all  cases  of 
degeneration  of  glands  of  the  stomach  there  is  a 
diminished  secretion  of  gastic  juice,  both  of  hydro- 
chloric acid  and  of  pepsin,  and  a  diminished  motor 
activity.  Not  only,  therefore,  are  the  chemical 
processes  of  digestion  very  inefficiently  performed, 
but  the  stomach  is  unaljle  to  empty  itself.  Dilata- 
tion of  the  organ  results.  The  absorptive  processes 
are  also  deficient. 

Symptoms. — The  symptoms  referable  to  the 
stomach  in  degeneration  of  the  mucous  membrane 
vary  according  to  whether  the  degeneration  is  due 
to  a  chronic  inflammatory  process,  or  whether  it  is 
non-inflammatory.  In  the  former  case  symptoms 
of  irritability  of  the  organ  may  be  present,  as 
shown  by  pain  and  vomiting.  In  the  latter  case  the 
symptoms  of  irritation  are  absent,  and  the  chief 
sign  is  an  inability  to  take  food,  except  in  a 
liquid  or  predigested  form.  The  symptoms  due 
to  the  inflammatory  degeneration  are  discussed 
elsewhere.  With  the  exception  of  primary  atrophy 
other  degenerations  are  associated  with  some  pro- 
found disease,  or  some  form  of  poisoning,  as 
by  phosphorus  or  arsenic,  and  the  general  disease, 
such  as  cancer,  tuberculosis,  or  pernicious  ansemia. 


to  a  great  extent  masks  the  changes  in  the  stomach. 
Primary  atrophy  of  the  stomach  occurs  chiefly  in 
patients  beyond  middle  age.  Thus,  of  thirteen 
cases  recorded  by  various  observers,  six  were  over 
sixty  years  of  age,  four  were  between  the  ages  of 
thirty  and  fifty,  and  three  between  the  ages  of 
nineteen  and  thirty.  In  such  cases  there  is  in- 
ability to  take  solid  food,  and  there  is  great  wast- 
ing and  antemia.  It  cannot  be  considered  that,  in 
most  of  the  cases,  the  mere  atrophy  of  the  mucous 
membrane  was  the  cause  of  death.  An  animal  or 
man  can  exist  without  a  stomach,  and  in  primary 
atrophy  of  the  stomach  there  is  also  probably  an 
associated  degeneration  of  the  other  digestive 
glands,  or  some  general  disease,  such  as  granular 
contracted  kidney. 

Diagnosis  anii  Treatment. — In  many  cases 
of  so-called  primary  atrophy  a  diagnosis  is  not 
made  during  life.  The  chief  disease  which  may 
be  mistaken  for  it  is  Addison's  disease,  when  there 
is  no  pigmentation.  The  absence  of  fever,  the 
great  prostration,  the  wasting,  and  the  feeble  pulse, 
are  points  of  similarity.  Vomiting,  however, 
occurs  in  Addison's  disease,  and  cases  without 
pigmentation  are  rare.  The  treatment  is  by  means 
of  predigested  food,  and  by  rectal  injections  ;  in 
these  ways  the  patient  may  be  enabled  for  a  time 
to  take  a  sufficiency  of  nourishment. 

Sidney  Martin. 

STOMACH,  Cirrhosis  of  the. — Synon.  : 
Hypertrophy  of  the  Stomach-Walls  ;  Chronic  In- 
terstitial Gastritis;  Fibrosis  Veiitriciili ;  Sclerotic 
Gastritis. 

Cirrhosis  of  the  tissues  forming  the  stomach-wall 
is  generally  one  of  the  later  results  of  protracted 
chronic  gastritis.  Occasionally  it  would  appear  tn 
occur  apart  from  any  antecedent  gastritic  affection. 
The  more  localised  hypertrophy  of  the  muscular 
coat  in  the  pyloric  region  of  the  stomach,  which  is 
associated  with  stenosis  and  simple  enlargement  of 
the  pylorus,  is  of  a  somewhat  similar  nature,  though, 
of  different  origin. 

When  cii  rhosis  ventrii  iili  ioWoviS  chronic  gastritis, 
in  addition  to  hyperplasia  of  the  connective  and 
muscular  tissues,  some  atrophy  of  the  mucous  mem- 
brane is  often  present,  a  legacy  from  the  earlier 
lesion.  Otherwise  the  mucous  membrane  may  be 
normal. 

yEtiology.  — Cirrhosis  of  the  stomach  is  by  no 
means  a  common  disease.  According  to  some 
authorities  it  shows  a  preference  for  men,  to  others 
for  women  ;  the  weight  of  evidence  available  in- 
clines towards  its  greater  frequency  in  males.  It  is 
a  disease  of  the  middle-aged.  Brinton  states  the 
average  age  of  its  occurrence  as  thirty-four,  and 
that  of  cancer  as  fifty. 

Its  mode  of  causation  is  unknown.  Alcohol, 
misused,  has  been  blamed,  but  the  disease  has 
attacked  rigid  teetotallers  ;  traumata  or  irritation 
from  gastric  ulcerations  have  been  accused  of 
causing  it.  Perhaps  the  most  probable  hypothesis, 
provided  that  chronic  gastritis  has  not  previously 
existed,  is  that  the  excessive  development  of  fibrous 
and  muscular  tissue  forms  but  one  among  many  pos- 
sible manifestations  of  a  constitutional  predisposi- 
tion towards  fibroid  change  ;  similar  to  the  lesions 
which  occur  without  evident  cause  in  the  liver, 
kidney,  spleen,  and  other  organs.  Many  of  the 
most  severe  and  prolonged  examples  of  chronic 
gastritis  fail  to  develop  any  marked  degree  of  hyper- 
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trophic  cirrhosis,  however  pronounced  the  atrophy 
produced  may  be  ;  others,  without  adequate  cause 
being  shown  to  account  for  the  difference,  proceed 
to  hypertrophic  cirrhosis  under  apparently  identical 
circumstances.  Usually  of  long  duration,  up  to 
fifteen  years  in  some  instances,  it  may  run  a  rapid 
course  and  prove  fatal  in  a  few  months.  The 
dividing  line,  however,  between  the  later  stages  of 
all  types  of  chronic  gastritis  and  gastric  cirrhosis  is 
often  largely  hypothetical,  unless  the  term  '  cirrhosis ' 
be  only  applied  to  those  cases  wherein  undoubted 
hypertrophic  and  cirrhotic  changes,  affecting  rather 
the  submucous  and  muscular  layers  than  the  mucosa, 
exist,  and  to  all  appearance  exist  primarily. 

Morbid  Anatomy. — As  in  other  organs,  cirrho- 
sis of  the  tissues  of  the  gastric  walls  implies  hyper- 
plastic increase  of  the  connective  tissue,  to  the  de- 
triment of  the  muscular  and  glandular  elements. 
But  unlike  the  common  accompaniment  of  chronic 
gastritis  this  increase  invades  all  the  coats  of  the 
stomach-wall,  except  the  mucosa  ;  the  outer  cover- 
ings are  sclerosed,  the  inner  only  affected 
secondarily.  In  time  the  submucosa,  muscular 
and  peritoneal  layers  become  so  gravely  involved 
that  almost  all  power  of  movement  is  lost,  followed 
consequently  by  deterioration  of  digestive  function, 
degeneration  of  the  glands,  contraction  of  the 
organ,  and  finally  invasion  of  the  mucosa. 

Symptoms. — Primary  cirrhosis  of  the  stomach 
presents  few  pathognomonic  symptoms.  The  con- 
dition is  rarely  diagnosed  ante  mortem.  The 
symptoms  common  to  chronic  gastritis  are  also 
common  to  it  with  but  slight  variation.  Chief 
among  these  may  be  placed  epigastric  pain  and 
tenderness  ;  emesis  ;  diminished  gastric  function, 
accompanying,  and  due  to,  hypochlorhydria  ;  and 
in  the  more  advanced  cases  hypopepsia.  The 
capacity  of  the  organ  is  small,  nor  can  it  be  dilated 
by  any  of  the  methods  employed  for  such  purpose. 
Appetite  fails  gradually.  Slight  htematemesis 
sometimes  occurs.  The  symptoms  are  generally 
closely  associated  with  the  taking  of  food. 

The  physical  signs  present  are  seldom  suffi- 
ciently distinct  to  afford  definite  evidence  of  the 
true  nature  of  the  disease  before  an  advanced  stage 
has  been  reached.  Then,  on  palpating  the  abdo- 
men, a  tender  firm  mass  can  be  detected  either  lying 
obliquely  from  the  left  hypochondrium  down  to  the 
middle  line,  or  transversely  in  the  lower  epigastrium. 

Diagnosis. — Cancer  of  the  stomach  en  cuirasse, 
with  extensive  infiltration  of  the  walls,  presents  so 
similar  a  clinical  picture  that  perhaps  the  only  ap- 
preciable point  of  difference  between  it  and  cirrhosis 
ventriculi  obtains  in  the  duration  of  the  disease.  If 
the  tumour  persists  for  more  than  three  years,  it  is 
probably  of  simple  type.  Peritoneal  tumours  may 
simulate  cirrhosis  of  the  stomach,  but  physical 
examination  of  the  gastric  contents  and  motility 
suffice  to  distinguish  them. 

Foreign  bodies  in  the  stomach  in  large  accumula- 
tion offer  some  faint  resemblance  to  this  condition  ; 
usually  met  with  in  the  insane  and  neurotics, 
local  tests  readily  serve  to  prove  the  true  nature  of 
the  lesion. 

Prognosis. — A  complete  cure  can^  never  be 
looked  for  where  cirrhosis  of  the  stomach-walls  has 
become  established  ;  the  earlier  attention  is  drawn  to 
the  condition,  and  the  sooner  the  patient  regulates 
his  diet  and  habits  as  advised,  the  greater  the  chance 
will  be  of  checking  further  progress  of  the  disease, 
and  of  assuring  a  fairly  comfortable  future  for  him 


for  some  years.  But  in  some  cases  rapid  progress 
of  the  symptoms  from  the  date  of  their  first  recog- 
nition tells  only  too  clearly  that  no  favourable  result 
can  be  hoped  for. 

Treatment. — As  the  stomach  is  small,  and  has 
lost  much  of  its  motile  power,  food  must  be  taken  in 
small  quantities,  and  be  in  liquid  form.  Milk  and 
meat-extracts  or  soups  are  best  suited  for  ad- 
ministration. The  state  of  the  bowels  must  be 
carefully  attended  to  ;  no  stimulants  allowed. 
Opium  is  often  required  to  soothe  distress.  Other- 
wise treatment  is  symptomatic. 

Alexander  Lockhart  Gillespie. 

STOMACH,  Concretions  in. — Concretions  in 
the  stomach  are  composed  of  various  indigestible 
substances  that  have  been  swallowed,  such  as  hair, 
paper,  cotton,  cocoa-nut  fibre,  &c.  They  chiefly 
occur  in  idiots  and  lunatics.  In  some  of  the  cases 
recorded  a  tumour  has  been  observed  during  the  life 
of  the  patient,  which  in  one  case  was  mistaken  for  a 
floating  kidney.  Concretions  of  this  kind  may  give 
rise  to  perforation,  but  more  generally  they  set  up 
inflammation  of  the  mucous  membrane,  followed  by 
peritonitis.    See  Concretions. 

STOMACH,  Congenital  Pyloric  Hyper- 
trophy of. — This  condition,  the  origin  of  which 
is  a  matter  of  doubt,  has  only  been  recognised 
within  recent  years.  It  is  met  with  in  new-born 
infants,  and  usually  consists  in  so  great  a  measure 
of  hypertrophy  of  the  coats  which  combine  with  the 
pyloric  sphincter  to  form  the  pylorus  that  the  passage 
of  the  gastric  contents  into  the  duodenum  is  almost 
or  wholly  arrested. 

The  victims  of  this  abnormality  generally  exhibit 
no  sign  of  ill-health  during  the  first  few  days  of  life, 
save  that  the  milk  ingested  is  rather  more  apt  to 
be  returned  in  part  than  normally.  After  an  in- 
terval, of  variable  duration,  has  elapsed  since  birth, 
a  few  days  or,  it  may  be,  a  few  weeks,  everything 
swallowed  is  rejected  either  at  once  or  from  half  an 
hour  to  an  hour  afterwards  ;  no  therapeutic  measures 
have  the  least  effect  on  the  vomiting  ;  the  infant 
gradually  grows  weaker  and  more  emaciated,  and 
finally  succumbs  to  inanition.  Post  viortem  the 
only  constant  lesions  found  consist  of  some  degree 
of  dilatation  of  the  oesophagus,  marked  dilatation  of 
the  stomach,  and  pyloric  stenosis  from  hypertrophy 
of  the  muscular  layer  in  the  pyloric  region,  includ- 
ing the  portion  which  goes  to  form  the  sphincter, 
and  of  a  larger  or  smaller  extent  of  adjacent 
stomach-wall.  The  cardiac  end  of  the  stomach  is 
rarely  affected. 

The  hypertrophy  of  the  pyloric  muscular  layer  is 
often  so  great,  as  in  two  of  John  Thomson's  re- 
ported cases,  that  after  death  compression  of  the 
stomach  fails  to  force  any  of  its  contents  into  the 
duodenum,  although  they  readily  enter  the  dilated 
oesophagus.  The  mucous  membrane  of  the  dilated 
stomach  seldom  shows  signs  of  more  than  a  variable 
degree  of  congestion — no  ulcers  nor  hypertrophy. 
The  morbid  thickening  of  the  pyloric  and  adjacent 
gastric  coats  was  entirely  due  to  pure  muscular 
hypertrophy  in  Thomson's  and  Fitz's  cases,  with 
decrease  of  connective  tissue  ;  the  mucous  and  serous 
membranes  were  unaffected.  In  other  recorded  in- 
stances of  this  condition  the  submucosa  has  been 
found  to  be  also  involved,  or,  again,  all  the  coats 
implicated.  Maier  has  described  two  varieties  of 
congenital  pyloric  stenosis,  a  funnel-  and  a  ring- 
shaped,  the  first-named  owing  its  shape  and  name 
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to  a  more  extensive  infiltration  of  the  stomach-wall 
than  the  second. 

Diagnosis. — A  diagnosis  of  congenital  pyloric 
stenosis  can  only  be  arrived  at  by  a  process  of  ex- 
clusion combined  with  some  degree  of  conjecture. 
The  pyloric  hypertrophy  is  seldom  if  ever  palpable. 
But  whenever  obstinate  and  continuous  vomiting, 
resisting  all  medicinal  or  dietetic  treatment,  persists 
in  infants  but  lately  born,  with  progressive  emacia- 
tion and  enfeeblement,  and  with  scanty  stools, 
pyloric  obstruction  should  be  suspected. 

Prognosis.  — The  prognosis  is  hopeless  as  regards 
ultimate  recovery,  unless  the  hypertrophied  pyloric 
section  be  removed  by  surgical  interference.  A 
successful  result  after  such  an  operation  will  depend 
greatly  upon  the  extent  to  which  the  muscular 
hypertrophy  has  invaded  the  stomach-wall. 

Treatment  can  only  be  palliative,  unless  it  be 
feasible  to  employ  surgical  measures. 

Alexander  Lockhart  Gillespie. 

STOMACH,  Dilatation  of.— Grave  defects  in 
nutrition  result  when  the  stomach  is  dilated,  owing 
chiefly  to  the  diminished  digestion  and  assimilation 
of  the  food  which  is  taken  into  it.  There  is  delay 
of  food  in  the  organ,  extending,  it  may  be,  over 
months  ;  moreover,  the  food  may  undergo  bacterial 
fermentation,  whereby  it  is  broken  up  into  sub- 
stances not  used  in  the  nutrition  of  the  body. 

The  causes  of  dilatation  may  be  either  organic 
disease  or  a  primary  weakness  of  the  muscular  coat  ; 
in  other  words,  it  may  be  either  obstructive  or  non- 
obstructive. 

1.  The  commonest  form  of  obstruction  occurs  at 
the  pylorus,  in  the  form  of  a  stricture,  malignant  or 
non-malignant.  The  effects  of  obstruction  in  the 
duodenum  are  similar  to  those  of  obstruction  of  the 
pylorus.  Adhesions  of  the  stomach  to  a  neighbour- 
ing tumour  may  hamper  its  movements  ;  but  a  more 
common  external  cause  of  dilatation  is  the  presence 
rif  adhesions  round  the  pylorus,  or  between  the 
stomach  and  liver  or  gall-bladder,  and  transverse 
colon  and  spleen,  or  between  the  left  pleura,  dia- 
phragm, and  stomach.  Such  adhesions  may  l^e 
caused  by  previous  tubercular  peritonitis  or  pleurisy, 
or  by  inflammation  of  the  gall-bladder  or  perihepa- 
titis. Local  adhesions  are  frequently  the  result  of 
chronic  ulcer  of  the  stomach.  Adhesions  round  the 
pylorus  may  lead  to  dilatation  without  obvious  ob- 
struction, predisposing  to  functional  weakness. 

2.  The  causes  of  the  muscular  weakness  of  the 
stomach-wall,  which  may  end  in  dilatation,  are 
chiefly  two  in  number.  The  first  is  the  excessive 
work  thrown  on  the  stomach  by  the  repetition  of 
large  meals  for  a  number  of  years,  the  dilatation 
showing  itself  chiefly  towards  middle  age.  The 
second  and  accessory  cause  of  this  form  of  dilatation 
is  excessive  muscular  exercise.  Primary  weakness 
of  the  muscular  wall,  known  as  atony  or  myasthenia, 
occurs  in  cases  of  gastric  insufficiency,  and  is  asso- 
ciated with  anremia,  and  with  neuroses  of  the 
stomach.  It  may  also  follow  any  acute  febrile  dis- 
ease, such  as  pneumonia,  typhoid  fever,  rheumatic 
fever,  scarlet  fever,  and  measles.  With  chronic 
gastric  catarrh,  dilatation  is  a  common  symptom, 
and  is  not  associated  with  any  organic  change  in  the 
muscular  tissue.  The  dilatation  following  weakness 
of  the  muscular  wall  is  of  varying  degree.  In  the 
majority  of  cases  it  is  but  slight,  but,  beyond  middle 
age,  the  stomach  may  be  very  greatly  enlarged. 
The  distending  force  in  dilatation  is  mainly  the 


accumulation  of  gas  in  the  organ,  more  particularly 
when  there  is  bacterial  fermentation  of  the  food. 

The  causes  of  dilatation  of  the  stomach  may  be 
classified  as  follows  :  — 

(a)  Ohstrttciive  dilatation  occurs  in  :  (l)  Stenosis 
of  the  pylorus,  caused  by  cancer,  or  fibroid  contrac- 
tion as  from  chronic  ulcer  ;  or  congenital  disease. 

(2)  Pressure  on  the  duodenum  by  a  new-growth, 
or  stricture  of  the  duodenum,  following  the  healing 
of  a  duodenal  ulcer. 

(3)  Contraction  of  the  pylorus  b)'  adhesions  and 
chronic  peritonitis,  caused  by  ulcer  of  the  stomach, 
tubercular  peritonitis  or  inflammation  of  the  gall- 
bladder. 

(4)  Contraction  of  the  cardiac  end  of  the  stomach 
by  adhesions,  resulting  from  a  severe  left-sided 
pleurisy,  usually  tubercular  and  associated  with 
disease  of  the  lung. 

(5)  Hour-glass  contraction  of  the  stomach,  with 
which  may  be  associated  pyloric  stenosis,  or  scar- 
ring of  the  stomach  after  ulcer. 

(/;)  Non-ohstriictive  dilatation  occurs  :  (l)  As  a 
sequel  to  gastric  irritation. 

(2)  In  gastric  insufficiency. 

(3)  As  a  result  of  subacute  or  chronic  catarrh  of 
the  stomach. 

Pathological  Conditions  Present. — There 
is  a  change  in  the  functions  of  the  stomach  in 
all  cases  of  dilatation,  but  of  different  kinds. 
The  amount  of  hydrochloric  acid  varies  accord- 
ing to  the  cause  of  the  dilatation.  Thus,  there 
are  cases  of  dilatation  associated  with  hyper- 
secretion of  hydrochloric  acid  {hypcrcltlorliydrid), 
and  other  cases  associated  with  a  diminished  secretion 
(hypochlorhydria).  Hyperchlorhydria  and  dilatation 
are  associated  in  cases  of  gastric  irritation,  but  they 
arealso  observed  in  casesof  non-malignant  stricture  of 
the  pylorus,  in  hour-glass  contraction  of  the  stomach, 
and  in  some  cases  where  the  dilatation  is  caused  by 
pressure  on  the  duodenum,  even  by  a  malignant 
tumour,  e.g.  of  the  pancreas.  In  such  cases  there  is 
no  bacterial  fermentation  of  the  food.  Diminution 
of  the  secretion  of  hydrochloric  acid  occurs  with 
dilatation  in  cases  of  gastric  insufficiency  ;  in  gas- 
tric catarrh  ;  and  in  prolonged  cases  of  ulcer,  with 
great  scarring  and  deformity  of  the  organ.  It  is, 
however,  seen  most  markedly  in  cancer  uf  the 
pylorus. 

In  hyperchlorhydria  the  percentage  of  free  hydro- 
chloric acid  found  is,  on  the  average,  about  0-3  ; 
in  hypochlorhydria  none  may  lie  found,  or  only  a 
small  percentage  (0-05).  Bacterial  fermentation  is 
apt  to  occur  where  the  secretion  of  hydrochloric 
acid  is  deficient. 

Bacterial  Fermentation  of  Food. — There  are 
numbers  of  bacteria  taken  into  the  stomach  with 
food,  but  their  development  is  hindered  by  the 
presence  of  hydrochloric  acid  in  the  gastric  juice. 
The  acid  does  not  actually  kill  the  majority  of  the 
bacteria  taken  with  the  food.  The  forms  of 
bacterial  fermentation  occurring  in  the  stomach  are 
the  acid  fermentations  and  the  alcoholic  ;  both  of 
these  affecting  carbohydrates.  Putrefaction,  in 
which  the  proteids  are  decomposed,  is  of  rare  oc- 
currence in  the  organ. 

I.  .4cid  Fermentation  is  of  three  kinds  :  lactic- 
acid,  butyric-acid,  and  acetic-acid  fermentation. 
The  lactic-acid  fermentation  is  produced  by  the 
Bacillus  acidi  lactici,  which  is  the  cause  of  sour 
milk,  and  is  found  in  beet,  cheese,  and  in  sour 
grapes.     It  is  seen  as  .short,  thick  cells,  usually 
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united  in  pairs.  It  forms  spores  when  grown  in 
millc.  It  is  aerobic,  and  decomposes  milk-sugar, 
cane-sugar,  dextrin,  and  mannite,  forming  a  large 
■quantity  of  lactic  acid,  together  with  carbon  dioxide. 
Starch  is  first  converted  into  sugar.  Btityric-acid 
fermentation  is  due  to  the  Bacillus  butyricus,  which 
is  found  in  decaying  vegetable  infusions,  old 
cheese,  and  in  milk  kept  a  long  time.  It  consists 
■of  actively  motile,  long,  slender  rods,  and  acts 
upon  starch,  dextrin,  and  cane-sugar,  with  the  pro- 
•duction  of  a  large  quantity  of  butyric  acid,  as  well 
as  carbon  dioxide  and  hydrogen.  It  also  transforms 
lactic  acid  into  butyric  acid,  with  the  formation  of 
the  same  gases.  The  acetic  acid  which  is  found  in 
some  cases  of  bacterial  fermentation  in  the  stomach 
is  probably  the  product  of  fermentation  by  yeast. 
Sarcina  ventriculi  is  an  acid-producing  micro- 
organism, but  its  exact  role  in  acid-fermentation  is 
not  known  {see  Sarcina).  Alcoholic  fermentation, 
due  to  the  yeast-fungus  {Saccharomyces  ellipsoi- 
■detis),  rarely  occurs  in  the  stomach-contents.  The 
commonest  forms  of  bacterial  fermentation  are  the 
lactic-  and  butyric-acid  fermentations.  The  presence 
of  putrefactive  gases  in  the  stomach,  as  well  as 
■other  products  of  putrefaction,  is  almost  invariably 
due  to  regurgitation  from  the  intestine.  The  total 
amount  of  organic  acidity  of  the  stomach-contents, 
due  to  bacterial  fermentation,  may  be  very  high 
{0'4  to  0-6  per  cent.),  the  acids  present  being 
chiefly  lactic  or  butyric,  in  rarer  cases  acetic  acid. 
The  amount  of  lactic  acid  found  varies  between 
0'i5  and  0-63  per  cent.  The  gases  eructated  in 
cases  of  dilated  stomach  consist  chiefly  of  carbonic 
acid,  hydrogen,  and  nitrogen.  These  are  derived 
from  the  acid  fermentation  and  from  swallowed 
air.  Marsh  gas  and  sulphuretted  hydrogen  may  be 
present,  so  that  the  gas  may  be  inflammable.  See 
Flatulence. 

Symptoms.  —  i.  Obstructive  Dilatation. — The 
cases  which  occur  under  this  heading  may  be 
divided  into  two  groups  :  those  due  to  malignant 
disease  of  the  pylorus,  and  those  resulting  from  the 
non-malignant  forms  of  stenosis,  such  as  that  due  to  a 
chronic  ulcer,  to  congenital  stenosis,  or  to  adhesions 
Tound  the  stomach.  In  all  obstructive  cases  great 
dilatation  and  marked  bacterial  fermentation  may 
occur  :  this  statement,  however,  applies  more  par- 
ticularly to  the  malignant  cases,  for  in  these  there  is 
a  diminution  in  the  amount  of  hydrochloric  acid, 
whereas,  in  the  non-malignant  cases,  the  secretion 
of  acid  is  not  only  undiminished,  but,  in  many  cases, 
actually  increased  in  quantity.  The  stomach-sym- 
ptoms which  are  due  to  the  dilatation  have,  as  a 
rule,  no  direct  reference  to  the  ingestion  of  food, 
although  there  are  exceptions  to  this.  They  come 
on  in  four,  five,  or  six  hours  after  a  meal,  or  only 
towards  the  end  of  the  day,  or  at  intervals  of  two 
or  three  days,  and  are  shown  chiefly  in  epigastric 
distress  and  pain,  followed  by  vomiting  and  gaseous 
eructations.  The  pain  is  diffused  over  all  the  re- 
gion of  the  stomach,  and  is  accompanied  by  a  hot, 
burning  sensation  immediately  before  the  act  of 
vomiting.  The  ejection  of  the  contents  of  the 
stomach  gives  relief.  The  quantity  brought  up  may 
be  as  much  as  six  pints,  and,  in  cases  of  bacterial 
fermentation,  is  grumous  in  appearance,  yellowish 
and  frothy.  It  may  contain  bile,  but  bile  is  only 
constantly  found  when  there  is  duodenal  obstruction 
beyond  the  opening  of  the  common  bile-duct. 
Haematemesis  may  be  present  (see  p.  620).  The 
condition  of  the  undigested  food  varies  considerably, 


and  washing  the  vomited  matters  in  the  manner 
previously  described  (see  p.  1590)  may  show  the 
presence  of  masses  of  vegetable  fibre,  which  have 
been  eaten  some  days  before,  and  have  been  unable 
to  pass  the  pylorus.  Flatulence,  without  vomiting, 
is  frequently  a  severe  symptom.  The  presence  of 
a  greatly  dilated  stomach  affects  the  circulation  and 
respiration.  Dyspnoea  and  increased  rapidity  or 
irregularity  of  the  pulse  may  be  present.  In  cases 
where  the  dilatation  occurs  more  or  less  acutely,  the 
embarrassment  of  the  respiration  and  of  the  cardiac 
action  may  end  in  death.  The  appetite  is  dimi- 
nished, or  lost  in  cases — more  particularly  those  of 
cancer — where  hydrochloric  acid  is  diminished  ;  but, 
in  cases  of  dilatation  with  hyperchlorhydria,  the 
appetite  may  be  retained,  or  there  may  be  hunger. 
Thirst  is  usually  present,  and  sometimes  dry-mouth 
(xerostomia).  Dilatation  of  the  stomach  affects  the 
general  nutrition,  so  that  wasting  and  even  emacia- 
tion follow.  The  loss  of  weight  is  to  be  ascribed  to 
the  fact  that  the  food  is  not  only  not  properly 
digested,  but  is  not  absorbed.  This  is  the  chief  ex- 
planation of  the  wasting,  even  in  cases  of  carcinoma, 
as  in  these  cases,  when  the  obstruction  is  relieved, 
a  great  gain  of  weight  takes  place.  The  bowels  are 
usually  constipated,  but  bacterial  fermentation  may 
spread  along  the  intestinal  tract,  resulting  in  the 
passing  of  loose  and  offensive  motions.  The  urine 
is  usually  scanty,  and  contains  an  excess  of  phos- 
phates and  of  ethereal  hydrogen-sulphates. 

2.  Non-obstructive  Dilatation. — This  occurs  in 
cases  of  chronic  gastric  irritation,  of  gastric  in- 
sufficiency or  atrophy  of  the  stomach,  and  of  gastric 
catarrh.  In  the  first  group  of  cases  the  dilatation 
is  usually  associated  with  hyperacidity  ;  in  the  last 
two  groups,  with  a  diminished  quantity  of  hydro- 
chloric acid,  which  is  most  marked  in  gastric  catarrh 
and  atrophy. 

An  appreciable  degree  of  dilatation  may  be  pre- 
sent without  there  being  any  vomiting,  or  any  of 
the  severe  symptoms  associated  with  obstructive 
dilatation,  so  that  the  dilatation  is  only  discovered 
on  a  physical  examination  of  the  patient.  Such  a 
condition  of  things  is  constantly  found  in  cases  of 
chronic  gastric  irritation,  and  the  symptoms  are 
those  which  are  described  under  that  heading  (see 
Functional  Disorders,  p.  1597).  If  the  dilata- 
tion is  excessive,  especially  in  cases  of  gastric  catarrh, 
and  of  prolonged  gastric  irritation,  vomiting  and 
flatulence  may  be  severe  symptoms.  The  dilatation 
of  catarrh  or  atrophy  may  be  associated  with  bac- 
terial fermentation,  but  this  is  not  observed  in  cases 
of  gastric  irritation. 

Physical  Signs.  —  See  Stomach,  Examina- 
tion of. 

Diagnosis. — Two  points  have  to  be  considered, 
namely,  the  diagnosis  of  the  presence  of  a  dilated 
stomach,  and  the  diagnosis  of  the  causes  of  dilata- 
tion. 

The  presence  of  a  dilated  stomach  is  indicated  by 
the  physical  signs  which  have  already  been  de- 
scribed, as  well  as  by  the  vomiting  of  large  quanti- 
ties of  liquid.  A  chemical  and  physical  examination 
of  the  vomited  matters  is  of  great  importance  in  the 
diagnosis.  The  discovery  of  large  masses  of  vege- 
table fibre  may  indicate  obstruction  of  the  pylorus. 
The  repeated  presence  of  bile  in  the  vomit  is  against 
the  presence  of  pyloric  stenosis.  The  occurrence  of 
blood  in  the  vomit  in  large  quantity  as  a  rule  indi- 
cates ulcer  or  cancer.  As  has  been  previously  stated, 
the  hydrochloric  acid  may  be  either  increased  or 
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diminished  in  dilatation,  and  it  is  of  great  import- 
ance, in  sucli  cases,  to  make  a  quantitative  estima- 
tion of  the  acid.  It  is  never  increased,  but  gradually 
diminishes,  in  cases  of  dilatation  due  to  cancer  of 
the  pylorus.  A  similar  diminution  also  occurs  in 
the  dilatation  of  gastric  catarrh  and  of  atrophy. 
The  presence  of  organic  acids  in  large  quantity 
indicates  bacterial  fermentation,  and  this  most 
commonly  occurs  in  cases  of  malignant  obstruc- 
tion of  the  pylorus.  An  excess  of  hydrochloric 
acid,  without  an  excess  of  organic  acids,  may  occur 
in  cases  of  obstructive  dilatation,  due  to  any  cause 
other  than  malignant  stricture  of  the  pylorus. 
The  presence  of  an  excess  of  hydrochloric  acid 
does  not  exclude  a  diagnosis  of  pyloric  stenosis, 
though  it  is  against  the  presence  of  cancer  of  the 
stomach.  Obstructive  dilatation  is  indicated  by 
visible  peristalsis  of  the  stomach,  but  this  may 
occur  in  some  cases  of  subacute  gastric  catarrh. 
Its  repeated  occurrence,  however,  is  in  favour  of 
stenosis. 

In  deciding  as  to  the  pathological  cause  of  dila- 
tation of  the  stomach,  the  foregoing  facts  have  to  be 
taken  into  account,  as  well  as  the  history  of  the 
case.  In  obstructive  dilatation,  the  prolonged  dura- 
tion of  the  case,  the  presence  of  hyperchlorhydria,  and 
the  history  of  hsematemesis  some  years  previously, 
is  in  favour  of  non-malignant  obstruction,  while  the 
definite  origin  of  the  illness  during  a  period  of  a 
few  months,  its  progressive  character,  its  association 
with  hypochlorhydria  and  with  bacterial  fermenta- 
tion, are  in  favour  of  malignant  stenosis. 

Prognosis. — The  prognosis  depends  on  the 
cause.  Relief  may  be  given  in  cases  of  cancer,  but 
no  cure  is  possible.  In  the  non-malignant  forms  of 
obstructive  dilatation  relief,  more  or  less  permanent, 
is  given  by  gastro-enterostomy,  or  other  operation. 
Cases  of  dilatation,  due  to  gastric  catarrh,  gastric 
insufficiency,  or  irritation  may  get  well  with  appro- 
priate treatment.  Those  associated  with  atrophy 
are,  as  a  rule,  fatal. 

Treatment.  —  Obstructive  Dilatation.  —  This 
usually  leads  to  bacterial  fermentation,  and  relief 
may  be  given  by  systematic  lavage  of  the  stomach, 
a  soft  tube  being  used,  and  two,  three,  or  more 
pints  of  liquid  being  employed,  such  as  a  solution 
of  boric  acid  (4  drachms  to  the  pint),  of  permanga- 
nate of  potassium  {light  pink  colour),  of  sodium 
bicarbonate  (3  to  6  drachms  to  the  pint),  or  of  com- 
mon salt  (I5  drachm  to  the  pint).  The  washing 
out  is  to  be  done  daily,  either  morning  or  evening, 
and  preferably  by  the  syphon -arrangement  {see 
Lavage).  In  the  intervals  of  washing  out,  anti- 
fermentative  remedies  may  be  given,  such  as  hypo- 
sulphite of  sodium  (id  to  15  grains),  glycerine  of 
carbolic  acid  (5  to  15  minims),  and  creosote  in  one- 
minim  doses.  Great  relief  may  be  given  by  the 
lavage  in  cases  of  obstructive  dilatation,  but  greater 
relief  is  frequently  given  by  an  operation.  Thus, 
in  cases  of  malignant  pyloric  stenosis,  gastro-entero- 
stomy may  give  the  patient  many  months  of  comfort, 
instead  of  dire  distress.  It  is  not  possible  to  operate 
in  all  cases,  owing  partly  to  the  infiltration  of  the 
stomach-walls  by  the  growth,  or  to  the  advanced 
age  and  degenerate  arteries  of  the  patient.  In  cases 
of  non-malignant  stenosis,  gastro-enterostomy  is  the 
proper  procedure,  and  has  been  very  successful  in 
some  cases.  Where  there  are  adhesions  round  the 
stomach,  the  freeing  of  these  by  operation  is  a  legi- 
timate procedure,  and  sometimes  leads  to  success  in 
the  cure  of  the  condition  ;  but  the  results  are  not 


always  favourable,  and  new  adhesions  may  be 
formed. 

Nou-ohstructive  dilatation  is  to  be  treated  on 
other  lines.  Cases  associated  with  gastric  irritation 
or  insufficiency,  or  with  neuroses,  are  to  be  treated 
generally  on  the  lines  laid  down  in  discussing  func- 
tional disorders.  In  some  cases  it  is  advisable,  when 
there  is  great  epigastric  distress,  to  wash  out  the 
stomach  each  day  for  a  week  or  ten  days.  Massage 
of  the  abdomen,  and  especially  of  the  stomach,  with 
rest,  is  of  great  advantage  in  the  treatment  of  these 
cases.  The  diet  must  be  frequently  varied,  accord- 
ing to  the  idiosyncrasies  of  the  case.  If  there  is  a 
large  amount  of  vomiting  and  epigastric  pain,  rectal 
feeding  is  to  Ije  adopted  for  a  time,  especially  in 
cases  of  catarrh,  of  ulcer,  and  of  neurosis.  If  there 
is  bacterial  fermentation,  carbohydrates  must  be 
withheld.  These  may  be  given  if  there  is  hyper- 
chlorhydria. The  diet  is  to  consist  solely  of  fresh  and 
digestible  food  ;  large  quantities  of  liquid  being 
forbidden.  Minced  mutton,  minced  chicken,  or 
meat-balls  are  usually  allowable,  with  thin  dry 
toast.  In  obstructive  dilatation,  when  the  patient 
recovers  from  the  operation  of  gastro-enterostomy, 
the  functions  of  the  stomach  also  recover,  and,  in 
some  cases,  the  ordinary  diet  may  be  resumed.  In 
other  cases,  the  greatest  care  has  to  be  exercised  in 
the  diet.  The  medicinal  treatment  is  to  be  on  the 
lines  already  laid  down  in  functional  disorder  ; 
alkalis  to  relieve  the  acidity,  and  antispasmodics  to 
relieve  the  flatulence,  are  the  chief  remedies  to  be 
given.  Sidney  Martin. 

STOMACH,  Functional  Disorders  of. — By 

functional  disorder  is  meant  the  condition  of  indi- 
gestion of  food,  which  results  from  a  change  in  the 
functions  of  the  stomach,  or  in  its  innervation,  apart 
from  organic  disorder  of  the  organ.  The  changes 
which  occur  may  not  be  of  a  permanent  character. 

The  cases  of  functional  disorder  may  be  divided 
into  three  classes.  In  all  food  is  the  direct  exciting 
cause  of  the  symptoms  of  the  disorder.  In  the  first 
class  of  cases,  gasti  it  irritation,  food  plays  a  very 
important  part  in  the  aetiology  of  the  disorder.  In 
the  second  class,  gastric  insufficiency,  there  is  a 
primary  functional  defect  in  the  stomach,  resulting 
from  some  general  condition,  such  as  anaemia,  gout, 
acute  infective  disease,  or  old  age.  In  the  third 
class,  nervous  dyspepsia  or  neurosis  of  the  stomach, 
the  symptoms  are  mainly  those  referable  to  the 
nervous  system.  All  these  classes  of  cases  run  into 
each  other,  and  may,  at  one  time  or  another,  exhi- 
bit very  similar  symptoms.  A  distinction  can,  how- 
ever, be  made  in  the  majority  of  cases,  not  only 
from  the  history  of  the  disorder,  but  from  the  sym- 
ptoms present,  and  from  the  result  of  treatment. 

Gastric  Irritation.— The  symptoms  in  gastric 
irritation  are,  in  the  first  instance,  referable  to  the 
stomach,  and  are  the  result  of  irritation  of  the  organ, 
all  the  functions  of  the  stomach  being  disordered. 
It  includes  by  far  the  largest  number  of  cases  of 
functional  disorder,  and  nervous  dyspepsia  is  really 
only  a  part  of  gastric  irritation,  with  a  prominence 
of  nervous  symptoms.  The  disorder  is  usually 
primary,  but  it  may  be  associated  with  disease  else- 
where. It  may  last  a  considerable  time-- even 
years — and  shows,  during  this  time,  periods  of 
quiescence,  during  which  digestion  is  fairly  well 
performed,  and  periods  of  exacerbation,  in  which 
the  symptoms  are  well  marked,  and  may  be  almost 
intolerable.  In  some  cases  it  leads  to  gastric  catarrh. 
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y-Etiology. — It  may  occur  at  any  age  ;  in  the 
infant  fed  by  the  wet-nurse  or  with  the  bottle,  in 
the  child,  and  in  adult  life.  Sex  has  no  influence  ; 
the  more  direct  cause  in  women  being  excess  of  tea- 
drinking,  and  in  men  excess  of  food  and  alcohol. 
Those  of  a  nervous  temperament  are  especially 
prone  to  the  disorder,  inasmuch  as  they  are  more 
affected  by  periods  of  worry,  hard  work,  or  excite- 
ment. Heredity  plays  some  part,  as  when  there  is 
the  inheritance  of  gout,  or  a  nervous  disposition. 
The  chief  factor  in  the  retiology  is,  however,  the 
food,  and  the  mode  of  life.  Insufficiency  and  irre- 
gularity of  food,  even  with  much  exercise,  lead  to 
the  disorder,  but,  more  frequently,  there  is  a 
history  of  an  insufficiency  of  exercise,  with  an  excess 
of  food,  alcohol,  or  tea.  It  is  thus  met  with  in  all 
classes. 

With  regard  to  the  food  there  are  several  factors 
to  be  considered  :  the  arrangement  of  the  meals, 
imperfect  mastication,  composition  of  the  food, 
chemical  reaction  of  the  food,  and  the  effect  of  food- 
accessories.  A  large  meal  ought  to  be  followed  by 
a  period  of  bodily  rest,  and  should  not  be  followed 
by  another  large  meal  within  five  hours.  Meals 
eaten  hurriedly,  or  hard  work  directly  after  a  meal, 
may  lead  to  the  disorder,  as  well  as  large  meals 
taken  just  before  going  to  bed.  Imperfect  mastica- 
tion is  a  very  important  factor.  It  may  be  due  to 
toughness  and  bad  cooking  of  the  food,  to  rapid 
eating,  to  pain  caused  by  decayed  teeth,  or  to  the 
absence  of  teeth.  The  last  two  points  are  frequently 
overlooked.  Frequently  a  deficiency  of  the  molars 
in  the  upper  or  lower  jaws  prevents  mastication, 
and  so  leads  to  irritation  of  the  stomach.  Excess 
of  food  in  time  throws  too  much  work  on  the  organ, 
which  thus  has  no  period  of  rest.  Eventually  it 
leads  to  hypersecretion  and  deficiency  of  movement. 
The  food  must  contain  a  certain  amount  of  proteids, 
fats,  carbohydrates,  salts,  and  water,  in  the  daily 
diet.  An  excess  of  meat  in  the  diet  of  the  well-to- 
do,  and  an  excess  of  vegetable  food  in  that  of  the 
poorer  classes,  are  frequent  causes  of  gastric  irrita- 
tion. Both  lead  to  hyperacidity  of  the  stomach- 
contents,  not  only  by  stimulating  an  excessive  secre- 
tion of  hydrochloric  acid,  but  also  from  the  fact 
that  they  contain  organic  acids  and  salts ;  in  vege- 
table food  there  is  also  an  excess  of  cellulose,  which 
acts  as  an  irritant.  Thus,  fine  wheaten  flour  con- 
tains 0'29  per  cent,  of  cellulose  by  weight,  whole- 
meal flour  I  '9  per  cent.,  barley  and  rice-flour  about 
0'5  per  cent.,  potatoes  0-69  per  cent.,  spinach  and 
cauliflower  about  I  per  cent.,  and  fine  oatmeal 
I  '86  per  cent.  Food  must  not  be  taken  too  acid, 
and  cooking  is  important  as  regards  the  digesti- 
bility of  food.  Bad  cooking  makes  the  food  tough, 
or  does  not  sufficiently  prepare  the  starch  for  diges- 
tion. Food -accessories,  such  as  alcoholic  drinks, 
tea  and  coffee,  and  rich  sauces,  are  useful  in  diges- 
tion, but,  in  excess,  they  act  as  irritants.  Alcoholic 
drinks,  especially  beer,  port,  sherry,  hock,  bur- 
gundy, and  claret,  delay  the  chemical  processes  of 
digestion,  and  lead  to  an  increased  organic  acidity 
of  the  stomach-contents.  Taken  in  moderation 
with  a  meal,  alcohol  causes  a  slowing  of  the  process 
of  digestion,  but,  owing  to  the  fact  that  it  stimu- 
lates the  secretion  of  gastric  juice,  it  does  not  pro- 
duce an  imperfect  digestion — indeed  it  helps  the 
digestion  of  a  large  meal.  The  effect  of  alcohol, 
however,  varies  in  different  individuals.  Taken  in 
excess,  or  between  meals,  it  leads  directly  to  hyper- 
secretion, and  many  cases  of  hyperchlorhydria  are 


due  directly  to  the  taking  of  alcohol.  The  excess, 
of  secretion  which  it  causes  persists  even  between 
meals. 

Gastric  irritation  commonly  exists  by  itself,  but 
it  is  not  infrequently  associated  with  tuberculosis, 
chronic  malaria,  and  convalescence  from  typhoid 
fever,  scarlet  fever,  measles,  rheumatic  fever  and 
influenza.  It  may  be  observed  in  ulcer  of  the 
stomach. 

Pathological  Conditions. — The  pathologi- 
cal conditions  present  in  gastric  irritation  may  be 
divided  into  (l)  the  condition  of  acidity  of  the 
stomach-contents  ;  (2)  the  condition  of  the  move- 
ments ;  and  (3)  the  condition  of  digestion.  During 
digestion  there  is  a  secretion  of  very  acid  gastric 
■juice,  which  may  continue  after  the  food  has  left  the 
stomach.  In  some  instances  a  large  excess  of  acid 
is  secreted  in  an  hour  or  an  hour  and  a  half  after 
the  meal,  and  this  continues  during  the  process  of 
digestion.  In  severer  cases,  however,  the  secretion 
continues  after  the  mass  of  food  has  been  expelled 
into  the  duodenum,  so  that,  during  fasting,  liquids 
removed  from  the  stomach  are  acid.  The  degree 
of  acidity  varies,  and  may  be  0-3  per  cent,  or  higher 
in  an  hour  after  a  meal.  This  is  the  acidity  due  to 
free  hydrochloric  acid.  In  normal  conditions,  the 
acidity  of  the  stomach-contents  after  a  meal  only 
gradually  increases  in  the  first  hour,  in  which  time 
it  is  about  O"  I  per  cent.  ;  it  increases  later  to  about 
0'2  per  cent.,  as  a  rule  not  much  higher.  The  con- 
tinued irritation  of  the  mucous  membrane  by  an 
excess  of  food  causes  an  increased  secretion  of 
mucus,  which  may  occasionally  be  vomited,  or, 
more  rarely,  be  observed  in  the  motions.  The 
excessive  secretion  of  mucus  is  not  a  feature  of 
gastric  irritation,  as  it  is  in  gastric  catarrh. 

The  conditions  of  the  movements  of  the  organ  are 
of  two  diff'erent  kinds.  In  some  instances  the 
hyperacidity  is  associated  with  spasmodic  contrac- 
tion of  the  stomach,  which  is  only  relieved  by  the 
expulsion  of  the  contents  of  the  organ  in  the  natural 
way  or  by  vomiting.  In  some  cases  there  is  spasm 
of  the  cardia  and  pylorus  ;  a  spasm,  leads  to  great 
distress,  and  may  result  in  rapid  expulsion  of  the 
contents  into  the  duodenum.  In  an  important  and 
very  numerous  class  of  cases  the  hyperacidity  is 
associated  with  a  weakness  of  the  muscular  coats 
(myasthenia,  atony).  Just  before  the  food  is  ex- 
pelled into  the  duodenum,  the  organ  tends  to 
become  flaccid,  and  it  is  unable  completely  to 
empty  itself.  Prolongation  of  the  myasthenic  con- 
dition leads  to  dilatation  of  the  organ,  which  may 
be  very  great.    See  Dilatation,  p.  1595. 

The  congestion  which  occurs  in  gastric  irritation 
is,  like  the  hyperacidity,  an  exaggeration  of  the 
normal  condition  of  the  organ  during  digestion.  It 
renders  the  stomach  more  sensitive.  Observed 
during  life,  as  in  one  case  of  gastro-enterostomy  for 
hour-glass  stomach,  the  mucous  membrane  was  of  a 
dusky  red  colour,  and  slightly  covered  with  mucus. 

In  cases  of  gastric  irritation  there  is  no  bacterial 
fermentation  of  the  stomach-contents.  The  presence 
of  an  excess  of  hydrochloric  acid  prevents  the 
growth  of  the  bacteria.  Thus  the  vomit  will  keep 
for  a  long  time  without  undergoing  decomposition. 

Symptoms. — The  mode  of  onset  is  usually  in- 
sidious. The  symptoms  are  at  first  to  be  directly 
ascribed  to  repeated  slight  indiscretions  in  diet, 
or  irregularity  in  mode  of  life.  The  disorder  is 
characterised  by  periods  of  only  slight  digestive 
distress,  intervening  between  acute   or  subacute 


STOMACH,  DISEASES  OF 


1599 


-attacks.  Acute  gastric  irritation  occurs  usually  as 
the  result  of  very  large  meals  or  of  irritating  food, 
but  most  frequently  it  is  a  food-debauch,  and 
referred  to  as  a  luliotis  attaci;.  In  such  cases  the 
symptoms  are  not  developed  for,  perhaps,  two  or 
more  hours  after  the  meal.  A  sense  of  fulness  and 
discomfort  is  experienced  in  the  epigastrium,  accom- 
panied by  nausea,  and  relief  is  only  obtained  by 
vomiting  or  by  washing  out  the  stomach.  An  exami- 
nation of  the  vomited  matters  shows  hyperacidity, 
due  chiefly  to  hydrochloric  acid,  but  also  to  organic 
acids,  which  have  been  taken  in  with  the  food. 
.Subsequently  the  appetite  is  lost  for  a  day  or  two, 
and  loose  motions  may  be  passed.  Acute  dilata- 
tion of  the  organ  may  result  from  a  single  large 
meal.  A  physical  examination  may  show  the  pro- 
minence of  the  epigastrium,  due  to  the  stomach. 
There  is,  however,  little  or  no  tenderness,  but 
manipulation  may  cause  eructation  or  vomiting. 
The  tongue  is  thickly  coated,  and  lassitude,  pallor, 
and  frequently  headache  follow. 

Chronic  gastric  irritation,  with  subacute  at- 
tacks, is  a  more  common  disorder.  The  symptoms, 
which  preserve  their  individual  features  in  each 
particular  case,  are  both  general  and  referable 
to  the  stomach.  The  general  symptoms  are  re- 
ferable to  the  nervous  system,  such  as  headache, 
palpitation,  drowsiness,  mental  depression,  sleep- 
lessness, vertigo,  and  hiccup.  The  symptoms  refer- 
able to  the  stomach  always  appear  in  relation  to 
the  food,  coming  on  either  immediately  or  one  or 
two  hours  after  a  meal,  and  are  most  marked  after 
the  principal  meal  of  the  day,  and  in  the  evening 
or  night.  A  sense  of  weight,  fulness,  and  oppres- 
sion in  the  epigastric  region  may  last  until  the 
next  meal,  which  relieves  it.  So  with  the  pain  in 
the  chest  and  between  the  shoulders.  The  time  of 
onset  of  the  pain  is  dependent  on  the  degree  of 
hyperacidity,  so  that,  when  it  appears  directly 
after  a  meal,  it  is  usually  in  prolonged  cases,  where 
the  stomach -contents  are  always  acid.  The  con- 
tinuance of  the  pain  is  due  to  the  delay  of  food  in 
the  organ,  or  to  the  continuance  of  secretion  of 
hyperacid  gastric  juice  after  the  food  has  been  ex- 
pelled. In  prolonged  cases  the  pain  tends  to  be- 
come continuous,  more  especially  in  the  front  of 
the  chest,  between  the  shoulders,  and  in  the  lower 
part  of  the  left  axilla  and  the  left  hypochondrium. 

Flatulence  is  a  frequent  symptom,  and  is  not  due 
to  bacterial  fermentation  of  the  food,  but  to  one  or 
other  of  the  following  conditions:  (i)  In  the 
middle-aged  and  old  it  may  be  due  to  accumulation 
of  small  quantities  of  gas,  chiefly  carbonic  acid, 
which  are  developed  from  time  to  time  in  the 
stomach  and  small  intestine,  and  are  retained 
there.  (2)  It  is  sometimes  due  to  swallowed  air  or 
to  swallowed  saliva,  which  is  secreted  in  excess, 
and  the  carbonates  of  which  are  decomposed  by  the 
acids  in  the  contents  of  the  stomach.  (3)  It  may 
be  due  to  the  regurgitation  of  gas  from  the  small 
intestine,  or  of  pancreatic  juice,  the  carbonates  of 
which  are  decomposed  by  the  hydrochloric  acid. 
This  occurs  in  myasthenia  of  the  stomach  with  a 
flaccid  pylorus.  In  some  cases  it  has  been  supposed 
that  large  quantities  of  gas  may  be  discharged  from 
the  blood  into  the  stomach  and  intestines,  and  then 
eructated. 

The  occurrence  of  vomiting  varies  in  different 
cases  of  gastric  irritation.  When  present,  it  is 
directly  due  to  the  irritating  food  in  the  stomach,  to 
the  excessive  secretion  of  hydrochloric  acid,  espe- 


cially in  ancemic  patients,  or  in  those  with  excitable 
nervous  systems.  In  chronic  gastric  irritation  the 
attacks  of  vomiting  are  few  and  far  between,  and 
are  due  usually  to  some  particular  indiscretion  of 
diet,  such  as  the  eating  of  heavy  suppers.  In  the 
subacute  attacks  of  gastric  irritation,  vomiting  is  a 
rule,  although  it  may  be  absent.  It  may  occur  after 
every  meal,  either  directly  or  in  one  or  two  hours. 
The  vomiting  consists  of  partially  digested  food  and 
a  little  mucus.  It  is  hyperacid,  due  to  hydrochloric 
acid.  This  hyperacidity  may  not  be  present  if  the 
vomitmg  occurs  directly  after  food,  and,  in  the  pro- 
longed cases,  the  stomach-contents  may  be,  from  time 
to  time,  deficient  in  hydrochloric  acid,  although  this 
deficiency  is  never  so  marked  as  in  cases  of  carci- 
noma or  of  gastric  catarrh.  At  first  the  appetite  is 
normal  ;  later  on  it  is  increased,  and  may  even  be 
voracious  ;  it  may  become  capricious,  or  may  suffer 
marked  diminution.  The  sinking  feeling,  or  the 
sensation  of  want  of  food,  which  so  many  of  these 
patients  experience,  is  most  commonly  due  to  the 
presence  of  hyperacid  gastric  contents.  It  is  re- 
lieved by  food,  the  proteids  of  which,  combining 
with  the  free  hydrochloric  acid,  relieve  the  sym- 
ptoms. The  tongue  is  frequently  coated,  especially 
in  the  morning  on  waking,  and  there  is  a  nasty 
taste  in  the  mouth,  which  is  clammy  from  mucus. 
Eructation  of  small  quantities  of  acid  fluid  (pyrosis) 
frequently  occurs,  and  is  sometimes  the  cause  of  the 
coated  tongue.  Recurrent  and  severe  attacks  of 
hyperchlorhydriaare  frequently  ushered  in  by  saliva- 
tion, or  rather  by  gushes  of  saliva  into  the  mouth, 
and  the  secretion  of  saliva  may  amount  to  pints 
during  an  attack  ;  it  is  swallowed  and  then  vomited. 
Salivation  may  occur  before  a  meal,  but  is  usually 
observed  after  meals,  at  the  time  of  the  greatest 
acidity  of  the  stomach-contents.  More  rarely,  and 
in  cases  of  long  duration,  there  is  a  greatly  deficient 
secretion  of  saliva,  so  that  the  mouth  is  always  dry 
(xerostomia).  Constipation  is  the  rule  in  gastric 
irritation,  the  bowels  Iseing  opened  once  in  one  or 
two  days,  or  a  week,  or  only  with  medicine.  Fre- 
quently, however,  diarrhoea  and  constipation  alter- 
nate, one  or  two  days  of  looseness  of  the  bowels 
being  followed  by  constipation.  Lienteric  diarrhoea 
may  also  occur,  coming  on  directly  after  a  meal. 
This  condition  appears  to  be  associated  with  irrita- 
bility of  the  muscular  coat,  whereby  the  food  is 
rapidly  discharged  into  the  small  intestine.  The 
urine  shows  a  tendency  to  alkalinity,  an  excessive 
excretion  of  phosphates,  and  a  diminution  in 
quantity.  Albuminuria  is  rarely  present,  but 
albumoses  may  be  found. 

Patients  subject  to  this  disorder  do  not  waste, 
owing,  no  doubt,  to  the  fact  that  the  increased 
secretion  of  gastric  juice  does  not  lead  to  a  diminu- 
tion in  the  amount  of  food  assimilated,  but,  in  pro- 
longed cases,  mal-assimilation  of  the  food  does  occur, 
owing  to  myasthenia  of  the  stomach,  so  that  such 
patients  are  pale,  and  have  flabby  muscles,  which 
are  irritable  to  tapping.  Wasting  is  usually  asso- 
ciated with  some  dilatation  of  the  stomach  and  with 
prolonged  diarrhoea,  but  the  loss  of  flesh  is  not  pro- 
gressive, and  there  are  periods  during  which  the 
patient  may  regain  even  a  stone  of  the  weight  lost. 
Cases  of  gastric  irritation  may  continue  for  many 
years,  with  periods  of  remission  and  of  exacerbation. 
By  a  proper  treatment,  complete  recovery  is  the 
rule  ;  through  neglect  permanent  injury  may  be 
done.  Catarrh  of  the  stomach  may  result,  with  a 
profound  diminution  in  the  functions  of  the  organ. 
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or  permanent  and  great  dilatation  may  occur,  with 
sometimes  bacterial  fermentation. 

Gastric  Insufficiency. — This  is  a  condition  in 
which  the  functions  of  the  stomach  are  diminished. 
It  may  result  from  prolonged  gastric  irritation,  and 
occurs  in  catarrh  and  cancer  of  the  organ,  but  the 
term  is  here  applied  more  particularly  to  those  cases 
in  which  disorder  of  the  organ  follows,  or  is  asso- 
.ciated  with,  certain  diseases.  The  symptoms  are 
frequently  brought  out  by  the  presence  of  food  in 
the  organ,  but  irritation  is  not  the  direct  cause  of 
the  primary  condition  of  the  stomach. 

Etiology. — The  general  depression  of  function 
which  occurs  in  those  who  lead  a  sedentary  life, 
with  much  mental  work,  affects  the  stomach,  lead- 
ing to  deficient  activity,  especially  towards  the 
middle  period  of  life  in  both  men  and  women.  In 
old  age  a  similar  diminution  occurs,  leading  to  the 
taking  of  a  smaller  amount  of  food.  In  women  at 
the  menopause,  and  in  prolonged  lactation,  insuffi- 
ciency is  frequently  observed.  In  young  adults, 
however,  some  recognisable  morbid  condition  of 
the  body  is  present.  A  state  of  fever  diminishes 
the  activity  of  the  digestive  organs,  and  the  return 
of  function  is  usually  slow.  Deficient  motor  ac- 
tivity, and  a  deficient  secretion  of  gastric  juice 
are  both  observed,  for  example,  with  typhoid 
fever,  scarlet  fever,  rheumatic  fever,  measles,  and 
influenza,  and  are  frequently  associated  with  pul- 
monary tuberculosis.  In  other  cases  gastric  insuf- 
ficiency is  produced  by  continued  haemorrhage, 
whether  rectal  or  uterine,  by  prolonged  suppuration, 
syphilis,  or  anremia. 

Pathological  Conditions.  — In  response  to 
the  stimulation  of  food,  there  is  deficient  secretion  of 
gastric  juice,  and  a  diminished  motor  activity,  both 
functions  failing  before  the  meal  is  digested.  This 
leads  to  great  delay  of  food  in  the  organ,  and  to 
subsequent  dilatation.  Bacterial  fermentation  is, 
however,  not  very  common.  The  stomach-contents, 
when  removed  or  vomited,  show  imperfect  digestion 
of  the  food,  and  a  deficiency  of  hydrochloric  acid 
(hypocklorhydria),  or  even  an  absence  of  the  acid  two 
h.o\XKziiexa.\.eil-mes.\(ach!orhydria,achyliagast?-ica). 

Symptoms. — The  symptoms  come  on  directly 
after  a  meal,  and  they  may  last  the  whole  day,  as 
well  as  during  the  night.  There  is  epigastric  ful- 
ness, and  a  sense  of  depression  in  the  chest,  which 
may  be  associated  with  dyspnoea.  Flatulence  is  a 
constant  symptom,  and  is  usually  associated  with 
signs  of  dilatation  of  the  organ  ;  fluid  eructations  do 
not  usually  occur,  and  vomiting  is  not  a  symptom. 
Reflex  symptoms  are  extremely  common,  and  are 
due  partly  to  the  excitability  of  the  nervous  system, 
and  partly  to  the  condition  of  antemia  present.  Pain 
and  tenderness  in  the  lower  part  of  the  left  axilla  are 
observed,  associated  with  flatulence.  Headache  is 
common,  as  well  as  drowsiness  after  meals,  sleep- 
lessness, lassitude,  disinclination  to  exertion,  mental 
inaptitude  and  apathy,  and  a  melancholy  view  of 
life.  The  face  is  often  pale  and  anxious-looking, 
and  the  complexion  mudd}';  the  appetite  is  always 
diminished,  and  the  tongue  is  broad,  pale,  flabby, 
and  tooth-indented,  but  it  is  not  usually  coated. 
The  foul  taste  in  the  mouth,  so  common  in  gastric 
irritation,  is  not  so  frequently  observed  in  insuffi- 
ciency. Constipation  is  the  rule  ;  the  pulse  is  feeble, 
not  very  frequent,  but  regular ;  wasting  is  very 
common,  and  the  muscles  are  flabby.  Gastric  in- 
sufficiency may  be  a  permanent  condition  in  old  age, 
or  in  those  who  have  inherited  a  weak  digestion. 


When  it  occurs  in  febrile  disorders,  it  is  highly 
amenable  to  treatment,  but,  if  neglected,  it  leads  to 
great  dilatation  of  the  organ. 

Nervous  Dyspepsia.—  Gasiric  Irritatioti,  ■with 
Pi-omiiteiiie  of  Ne;~voiis  Symptoms.  See  Stomach, 
Neuroses  of. 

Diagnosis. — The  diagnosis  of  functional  disease 
has  to  be  made  from  ulcer,  catarrh,  and  cancer  of 
the  stomach. 

1.  Diagnosis  of  functional  disease  from  tilcer. — 
There  are  not  a  few  cases  of  ulcer  which  present 
the  features  of  gastric  irritation,  and  only  declare 
themselves  by  an  attack  of  hsematemesis.  In  the 
diagnosis  the  points  to  be  looked  to  are  the  cha- 
racter of  the  pain  and  vomiting,  and  the  course  of 
the  disease.  Both  may  occur  in  young  women.  In 
ulcer  the  pain  and  tenderness  are  localised  in  the 
epigastrium,  are  dependent  on  the  ingestion  of  food, 
and  are  relieved  by  vomiting.  Vomiting  is  frequent, 
especially  on  the  continued  taking  of  an  unsuitable 
diet.  A' history  of  hsematemesis  would  make  the 
diagnosis  clear.  Gastric  irritation,  on  the  other 
hand,  presents  quite  different  features.  During  its 
course,  there  may  be  times  at  which  nausea  and 
vomiting  occur  after  food  over  a  period  of  several 
weeks,  but  the  vomiting  is  not  a  serious  or  frequent 
symptom,  and  is  readily  controlled  by  treatment. 
It  frequently  ceases,  owing  to  the  abstention  by  the 
patient  from  food.  The  pain  is  not  commonly  epi- 
gastric, nor  is  it  associated  with  localised  tenderness. 
If  epigastric  pain  is  present,  the  tenderness  is  usually 
diffused,  and  is  not  so  persistent  as  in  ulcer. 

2.  Diagnosis  of  functional  disease  fi-om  gastric 
catarrh. — Chronic  gastric  irritation  and  chronic 
catarrh  bear  a  superficial  resemblance  in  the  sym- 
ptoms they  produce.  The  epigastric  pain,  which 
is  only  a  transient  symptom  in  gastric  irritation,  is 
frequent  and  often  severe  in  catarrh.  It  is  diffuse 
and  associated  with  one  or  more  areas  of  tenderness. 
Vomiting  is  associated  with  epigastric  pain,  and,  in 
chronic  catarrh,  an  examination  of  the  vomited 
matter  is  the  chief  aid  in  the  diagnosis.  It  usually, 
but  not  always,  contains  an  appreciable  quantity  of 
glairy  mucus,  but  the  chief  sign  it  shows  is  the 
greatly  diminished  quantity  of  free  hydrochloric  acid, 
with  but  slight  digestion  of  the  food.  A  small 
amount  of  blood  may  be  seen,  which  is  never 
observed  in  the  vomit  of  gastric  irritation.  There 
is  great  tendency  to  dilatation  of  the  stomach  in 
catarrh.  Bacterial  fermentation  may  occur.  A 
test-meal  may  be  of  great  service  in  the  diagnosis 
of  the  condition.    See  p.  1589. 

Gastric  insufficiency  is  distinguished  from  catarrh 
by  the  absence  of  continuous  gastric  pain  and  vomit- 
ing, and  by  the  history,  which  shows  some  co- 
incident or  precedent  disease,  accounting  for  the 
diminution  of  the  functions  of  the  stomach. 

3.  Diagnosis  of  functional  disease  from  cancer. — 
The  suspicion  of  cancer  of  an  important  organ  arises 
when,  in  a  patient  of  middle  age  or  beyond,  there 
is  progressive  wasting,  weakness  and  anaemia,  with- 
out fever,  and  when  there  is  no  sign  of  wasting 
disease  elsewhere,  such  as  tuberculosis,  chronic  renal 
disease,  and  diabetes.  Such  symptoms  during  a 
definite  period  are  observed  in  cancer  of  the 
stomach,  and  are  associated  with  symptoms  and 
physical  signs  referable  to  the  organ.  The  sym- 
ptoms which  more  particularly  separate  cancer  of  the 
stomach  from  functional  disease  are,  in  the  early 
stages,  the  progressive  loss  of  appetite  and  of 
weight,  the  presence  of  pain  in  the  epigastrium,  and 
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the  occurrence  of  vomiting,  with  flatulence.  The 
pain  may  at  first  be  referable  to  food  and  may  be 
relieved  by  diet  ;  later  it  has  no  particular  relation 
to  the  food.  An  examination  of  the  vomited  matter 
shows  a  diminution  of  the  amount  of  free  hydrij- 
chloric  acid,  an  excess  of  organic  acids,  especially 
lactic  acid,  and  the  presence  of  bacteria  and  sarcinK. 
When  first  seen  the  patient  may  present  physical 
signs  of  dilatation  of  the  stomach  only  (q.v.),  or 
dilatation  with  an  epigastric  tumour.  If  dilatation 
alone  be  found,  the  diagnosis  from  functional  disease 
is  to  be  made  mainly  from  the  history,  as  in  cancer 
there  is  a  definite  period  during  which  the  symptoms 
have  lasted — a  period,  say  of  six  or  eight  months  — 
while  in  functional  disease  with  great  dilatation  the 
history  is  that  of  years,  and  the  wasting  is  not  a 
feature  as  in  cancer,  although  it  may  occur  in  cases 
of  long  standing.  Treatment  may  also  aid  the 
diagnosis,  as  a  great  gain  of  weight,  sometimes  over 
fourteen  pounds,  may  follow  successful  treatment  of 
functional  dilatation. 

Treatment. — The  treatment  is  both  medicinal 
and  dietetic,  aided  by  massage  and  washing  out  the 
stomach.  The  conditions  to  be  treated  in  functional 
disorders  are  hyperchlorhydria  and  hypochlorhydria, 
a  diminished  motor  activity  of  the  organ  or  occasion- 
ally spasm,  and  a  varying  degree  of  hyper-excitaljility 
of  the  nerves,  associated  with  congestion.  Restora- 
tion of  the  functions  of  the  organ  is  a  matter  of  time 
and  treatment,  but  it  does  occur,  except  in  cases  of 
pronounced  nervous  dyspepsia.  Powerful  remedies 
xind  treatment  do  more  harm  than  good.  In  the 
dietetic  treatment,  the  objects  are  to  give  the  patient, 
during  the  day,  only  such  food  as  the  stomach  can 
digest  with  the  least  discomfort  and  to  remove  irri- 
tant articles  from  the  diet.  Food  is  to  be  reduced 
in  quantity,  and  only  freshly  cooked  digestible  food 
is  allowed.  Articles  of  diet  containing  a  large 
quantity  of  organic  acids  or  salts,  such  as  beef,  beef- 
tea,  many  vegetable  foods  and  fruits,  are  to  be  dis- 
allowed, as  well  as  those  containing  an  excessive 
amount  of  cellulose  and  of  fat.  Most  important  in 
the  treatment  is  the  removal,  in  the  case  of  irritation 
of  the  stomach,  of  food -accessories,  such  as  alcoholic 
drinks,  strong  tea,  and  coffee.  Meals  are  to  be 
regularly  taken  and  not  later  than  four  hours  before 
going  to  bed,  and  attention  to  the  teeth  is  of  the 
highest  importance. 

I.  Gastric  irritation. — In  one  class  of  cases 
there  is  great  discomfort  after  food,  with  referred 
pains  in  the  chest,  irregular  vomiting  of  very  acid 
fluid,  and  flatulence.  There  is  hypersecretion  of 
hydrochloric  acid  and  hyperaesthesia  of  the  organ. 
The  administration  of  acids,  and  in  most  cases  of 
bitters,  increases  the  discomfort.  Alkalis  are  given 
as  antacids,  but  are  not  given  in  sufficient  doses  to 
cijmpletely  neutralise  the  acid  contents  of  the 
stomach.  They  are  best  given  with  some  seda- 
tive, such  as  bromide  of  potassium  (5  to  10  grains), 
iodide  of  potassium  (2  grains),  cocaine  hydrochloride 
{Jf;  to  I  of  a  grain),  dilute  hydrocyanic  acid 
(3  minims),  liquor  morphinae  hydrochloridi  (5  to  10 
minims),  or  glycerine  of  carbolic  acid  {5  to  10 
minims).  It  is  usually  best  to  begin  with  an  alka- 
line mixture,  containing  15  grains  of  bicarbonate  of 
sodium,  3  minims  of  dilute  hydrocyanic  acid,  and 
5  minims  of  spirit  of  chloroform,  to  which  may  be 
added,  in  some  cases,  10  grains  of  carbonate  of 
bismuth.  This  mixture  is  to  be  taken  half  an  hour 
after  breakfast  and  after  the  midday  meal,  and  on 
going  to  bed.  It  may  also  be  taken  once  in  the  night. 


if  there  is  discomfort  and  insomnia.  The  adminis- 
tration of  pepsin  and  other  digestive  ferments  is  of 
no  avail.  As  regards  diet,  all  alcoholic  drinks  are 
to  be  disallowed,  as  well  as  green  vegetables  and 
fruit.  The  patient  is  to  live  chiefly  on  a  diet  of 
milk,  white  bread,  milk  puddings,  fresh  fish, 
mutton  and  chicken.  If  the  symptoms  are  severe, 
lying  down  is  of  great  importance,  and  a  further  re- 
duction in  the  solid  articles  of  diet,  which  is  then  to  be 
restricted  to  milk,  prepared  foods,  eggs  and  bread. 

If  the  condition  has  lasted  a  long  time,  especially 
in  those  cases  in  which  there  is  wasting  and 
flabbiness  of  the  muscles,  a  period  of  four  to  six 
weeks'  rest,  with  abstention  from  work,  is  neces- 
sary, and  this  is  to  be  combined  with  careful  dietetic 
and  medicinal  treatment,  and  with  massage. 

During  recovery  from  gastric  irritation,  the  first 
symptom  to  disappear  is  the  discomfort  after  food, 
and  the  last  is  the  constipation,  which  may  last 
for  some  months  after  the  gastric  symptoms  have 
abated. 

2.  Gastric  ijisufficiency.  — Although,  in  this  con- 
dition, the  treatment  of  the  digestion  has  to  be 
carried  out  carefully  by  means  of  the  diet,  yet  a 
tonic  treatment  is  essential,  in  order  to  improve  the 
general  condition.  Such  tonic  treatment  may  be, 
in  mild  cases,  limited  to  the  prescription  of  fresh 
air,  with  a  mixture  containing  a  small  dose  of  sul- 
phate of  iron  and  sulphate  of  quinine,  or  of  dilute 
nitro-hj'drochloric  acid  with  nux  vomica.  Small 
(juantities  of  alcohol  may  have  to  lie  allowed,  and 
the  diet  is  to  consist  solely  of  digestible  articles.  In 
pronounced  cases,  occurring  after  infective  disease, 
general  massage  is  of  great  service,  especially  if 
there  is  well-marked  muscular  weakness  of  the 
organ. 

3.  Neii'otts  dyspepsia. — The  treatment  is  one  of 
extreme  difficulty,  and  cases  present  an  infinite 
variety  of  aspect  ;  the  effect  of  treatment  is  but 
slightly  noticeable  at  first.  Great  idiosyncrasy  re- 
garding diet  is  observed,  and,  as  a  rule,  it  may  be 
said  that  an  exclusive  milk-diet  is  not  very  service- 
able. Thus  it  is  found  that  in  some  cases  with  per- 
sistent vomiting  the  condition  is  not  relieved  by  a 
diet  of  peptonised  milk,  nor  even  by  rectal  feeding  ; 
but  is  benefited  by  the  prescription  of  readily  diges- 
tible solid  food,  such  as  pounded  fish,  minced 
chicken,  or  mutton  in  small  quantities  at  frequent 
intervals.  Some  patients,  with  severe  epigastric  pain 
or  repeated  vomiting,  have  to  be  treated,  in  the  early 
stages,  by  rectal  feeding  ;  in  others,  daily  washing 
out  of  the  organ  appears  to  be  of  service,  but  this 
is  a  practice  which  is  frequently  adopted  by  such 
patients,  and  continued  for  years,  leading  to  a  per- 
sistence of  the  symptoms.  No  special  rules  can  be 
laid  down  for  the  medicinal  treatment  of  such 
patients.  They  show  intolerance  of  some  drugs,  as 
they  do  for  articles  of  diet.  A  stomachic  sedative 
is,  however,  usually  required  :  such  as  cocaine 
hydrochloride  in  pill  {—  to  i  of  a  grain)  or  solution 
of  hydrochloride  of  morphine  (5  to  10  minims), 
with  bicarbonate  of  sodium  (10  grains).  There  may 
be  intolerance  either  of  acids  or  alkalis,  and  some- 
times a  tonic  mixture  of  quinine  and  iron  does  most 
good.  When  the  symptoms  are  pronounced  and 
have  lasted  for  a  long  time,  and  when  there  is  well- 
marked  insomnia  and  wasting,  the  only  treatment 
available  is  complete  rest  in  bed  for  four  to  six 
weeks,  with  massage  and  careful  dieting.  Even 
if  improvement  occurs,  relapses  are  extremely 
frequent.  Sidney  Martin. 
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STOMACH,  Inflammation  of  the.— Synon.: 
Gastritis  ;  Gastric  Catarrh. — The  various  forms  of 
gastritis  may  be  arranged  as  in  the  following 
scheme  : — 

A.  Acute—  .; 

J     ( Simple. 

1  Toxic. 

_   ni-i  (  General. 

2.  Phlegmonous  -  T      i-  j 
°  t  Localised. 

B.  Subacute. 

C.  Chronic — 

1.  Simple. 

2.  ToxEemic. 

-  I,  I-  I  General. 
^.  Cirrhotic  ]  ^  ,.  , 
•'  ( Localised. 

D.  Tubercular. 

E.  Syphilitic — 

1.  Gummatous. 

2.  Ulcerative. 

A.  Acute  Inflammation.— I.  Acute  Gastiitis 
(simple  2>.x\A  toxic).  Synon.:  Gastritis  glandularis 
acuta  ;  Acute  Gastric  Catarrh  ;  Fr.  Gastrite  aigu'e  ; 
Ger.  Gastritis  akute. 

Definition. — An  acute  inflammation  of  the 
coats  of  the  stomach,  especially  of  the  mucous 
membrane,  resulting  in  disturbances  of  function  and 
alterations  in  form. 

Etiology. — Acute  gastritis  may  arise  from 
direct  local  irritation  of  the  tissues  involved,  or 
may  be  secondary  to  lesions  of  other  parts  of  the 
body,  general  or  localised. 

Primary  causes  maybe  classified  as  :  (l)  Dietetic, 
(2)  Toxic,  [a)  Organised,  {b)  Chemical. 

Secondary  causes  are:  (i)  Acute  Infectious  Dis- 
eases, and  (2)  Constitutional  Conditions  (Gout, 
Rheumatism,  Diabetes). 

In  addition  to  these  causes  as  given  above,  it 
should  be  remembered  that  various  chronic  diseases, 
particularly  those  of  the  heart,  liver,  and  kidneys, 
tend  to  render  attacks  of  acute  gastritis  of  readier 
occurrence. 

Acute  gastric  catarrh,  caused  by  errors  in  diet, 
is  common  at  all  ages  and  in  all  ranks  of  life. 
Among  children  it  is  frequently  accompanied  by  a 
similar  inflammation  of  the  intestinal  mucous  mem- 
brane, and  known  as  gastro-entcritis  ;  hence  it 
is  often  described  as  being  most  common  among 
middle-aged  and  elderly  persons,  the  cases  in  the 
young  falling  under  another  category.  Women  are 
said  to  be  more  subject  to  it  than  men,  but  this  is 
doubtful.  Too  hot,  too  rich,  or  too  much  food  in- 
gested at  one  time  ;  iced  drinks  ;  food  swallowed 
in  imperfectly  chewed  lumps,  or  in  large  quantity 
too  quickly,  are  sufficient  in  themselves  to  set  up 
irritation  and  lead  to  inflammation  of  the  gastric 
mucous  membrane. 

But  apart  from  such  errors  in  diet  toxic  and  ir7-i- 
tant  substances  introduced  into  the  stomach  along 
with  the  food  are  frequently  the  cause  of  acute 
attacks.  The  commonest  of  these  is  undoubtedly 
alcohol,  while  the  products  of  decomposition  of 
articles  of  diet  not  infrequently  are  at  fault.  Seve- 
ral poisonous  chemical  substances  act  in  the  same 
way — notably  arsenic,  phosphorus,  and  mercuric 
chloride.  It  is  still  a  moot  point  whether  a  true 
infective  gastritis  occurs  or  not.  Oser  and  Lebert 
have  suggested  such  a  possibility,  but  no  evidence 
has  been  brought  forward  as  to  the  presence  of  any 
bacteria  in  the  stomach  to  which  it  can  be  due. 
On  the  other  hand  the  acute  forms  of  gastritis 
which  so  often  accompany  such  infectious  diseases 


as  scarlet  fever,  measles,  and  other  exanthems^ 
certainly  represent  local  irritation  of  the  gastric 
mucous  membrane  caused  by  the  presence  of  the- 
materies  morhi.  This  form  is  often  known  by  the 
name  of  Erythematous  Gastritis. 

Constitutional  disorders  may  either  induce  attacks, 
of  acute  gastritis  (for  example,  an  attack  of  acute 
gout  may  select  the  walls  of  the  stomach  as  its- 
locus  in  place  of  a  joint),  or  render  the  individual 
suffering  from  them  far  more  liable  to  be  attacked. 
Local  errors,  also,  of  function  or  motility,  leading, 
to  the  presence  of  hyperacid  contents,  whether 
from  hydrochloric  acid  or  the  organic  acids  of  fer- 
mentation and  prolonged  stay  of  food  in  the  stomach 
are  occasionally  provocative  agencies. 

Morbid  Anatomy. — The  naked-eyeappearances- 
shown  by  the  mucous  surface  of  the  stomach  in  a 
state  of  acute  catarrh  rarely  come  before  the  patho- 
logist ;  the  disease  is  seldom  fatal  in  itself,  while 
the  signs  presented  after  death  are  very  unlike 
those  during  life.  Our  chief  source  of  information 
is  still  contained  in  Beaumont's  observations  upon 
Alexis  St.  Martin.  The  stomach  is  usually  empty, 
all  food  introduced  having  been  expelled  ;  small  in- 
size,  and  contracted,  but  with  a  soft  mucous  mem- 
brane, more  or  less  studded  with  superficial  hemor- 
rhages, which  are  perhaps  most  numerous  in  the 
neighbourhood  of  the  pylorus  ;  irregularly  congested 
and  red  in  patches,  and  covered  by  a  tough  layer 
of  thick  and  tenacious  mucus,  here  and  there,  it  may 
be,  showing  a  pink  tinge.  Beaumont  described  small 
vesicles,  surrounded  by  zones  of  deep  congestion, 
especially  in  the  pyloric  region. 

Microscopically,  the  epithelial  cells  are  distended 
and  granular,  the  granules  picking  up  colouring 
agents  badly,  if  a  section  be  examined  after  the 
inflammatory  process  has  proceeded  beyond  the 
superficial  stage.  The  cells  in  the  pyloric  region 
are  those  which  suffer  most. 

Symptoms. —Sudden  in  onset,  ushered  in  by 
feelings  of  intense  nausea  and  gastric  discomfort, 
acute  gastric  catarrh  is  early  marked  by  severe 
vomiting  and  retching.  The  nerve-endings  in  the 
gastric  wall  and  the  neurons  of  the  local  gastric 
mechanism  are  so  powerfully  irritated  that  abnor- 
mal vaso- motor  changes  are  reflexly  induced' 
throughout  the  body  ;  the  skin  is  pale,  cold,  fre- 
quently in  goose-skin,  and  beaded  with  drops  of 
sweat ;  patches  of  herpes  labialis  may  rapidly  form  ; 
the  brain  is  also  affected,  functionally  and  mentally  ; 
the  body-temperature  may  temporarily  rise,  one  or 
more  of  the  senses  and  sensibility  in  general  may 
become  deranged,  vertigo  occur,  and  exertion 
be  impossible.  The  pain  in  the  gastric  region  i& 
severe,  often  burning,  and  frequently  associated 
with  a  feeling  of  great  weight  in  the  stomach. 
Tenderness  may  be  present  on  pressure. 

Gastric  contents  vomited  during  an  attack  of 
acute  catarrh  vary  less  with  the  nature  of  the 
food  taken  beforehand  than  in  almost  any  other 
condition  where  emesis  occurs.  They  are  almost 
always  thick,  porridgy,  of  evil  odour,  rich  in  mucus, 
fermented  and  sour.  The  sourness  is  due  to  or- 
ganic acids,  not  to  hydrochloric  acid,  which  indeed 
is  very  seldom  present  in  the  free  state,  and  scan- 
tily in  proteid  combination.  The  porridgy  con- 
sistence of  the  vomited  material  apparently  bears  no- 
relation  to  the  fluidity  of  the  ingesta  recently  swal- 
lowed ;  the  condition  may  arise  by  a  rapid  passage 
of  the  supernatant  fluid  portion  of  the  contents- 
through  the  pylorus  or  from  admixture  with  mucus. 
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When  the  acts  of  emesis  are  very  powerful,  and 
especially  if  they  persist  after  the  stomach  is  empty, 
blood  may  be  brought  up  mingled  with  the  food 
or  with  mucus  only. 

Beginning  suddenly,  running  an  acute  course, 
the  catarrh  almost  as  quickly  loses  all  its  charac- 
teristic features.  In  favourable  instances  return  to 
healthy  conditions  follows  ;  in  others  the  symptoms 
acquire  a  subacute  character  ;  and  in  others  again 
pass  into  those  of  chronic  gastritis. 

Diagnosis.  —  The  diagnosis  of  acute  gastric 
catarrh  itself  offers,  as  a  rule,  no  difficulty  ;  a  correct 
appreciation,  however,  of  how  it  has  been  caused 
and  what  it  betokens  is  a  much  more  important  and 
occasionally  obscure  question.  When  a  sequel  to  a 
debauch  —  in  solids,  fluids,  or  both — no  trouble 
arises  ;  if  due  to  irritant  poisoning,  the  rules  for 
detection  of  such  are  laid  down  in  text-books  of 
Forensic  Medicine.  It  is  when  intercurrent 
attacks  complicate  other  forms  of  digestive  disease, 
chronic  constitutional  maladies  or  acute  infectious 
disorders,  that  accurate  ascription  to  the  true  cause 
may  be  of  so  much  value.  The  rapidity  of  onset, 
the  nature  of  the  vomited  matter,  the  general  vaso- 
motor and  sensory  disturbance,  the  local  gastric 
pain,  serve  to  point  out  acute  gastric  catarrh. 
Careful  investigation  of  the  anamnesis,  and  in- 
telligent appraisement  of  all  the  conditions  which 
may  possibly  have  induced  an  attack,  should  serve 
to  indicate  the  basal  lesion  at  fault. 

Prognosis. — As  already  mentioned,  acute  gastric 
catarrh  is  often  completely  recovered  from  after  a 
short  space  of  time,  if  reasonably  treated.  But  it 
may  take  on  a  subacute  character,  and  last  in  this 
form  for  a  longer  or  shorter  period,  although  cure 
is  still  possible.  Should  repeated  acute  attacks  be 
experienced,  the  chronic  forms  commonly  super- 
vene. 

Treatment. — The  less  drugs  employed  in  the 
treatment  of  acute  attacks  of  gastric  inflamma- 
tion, and  the  greater  the  sense  shown  by  the  physi- 
cian, the  greater  the  chance  of  speedy  recovery. 
Acute  gastritis  usually  arises  from  direct  irritation 
of  the  gastric  surface,  and  is  best  relieved  by  re- 
moval of  the  irritant,  associated  with  as  complete  a 
condition  of  gastric  quiescence  as  possible.  As  a 
general  rule  the  exhibition  of  drugs  proves  but 
palliative,  and  may  even  exaggerate  the  condition, 
with  the  single  exception  perhaps  of  simple  emetics. 
Nature  strives  to  cure  by  expulsion  of  the  irri- 
tant material  by  antiperistaltic  action,  or,  if  this 
is  not  possiVjle  (as  not  infrequently  happens  owing 
to  personal  idiosyncrasy  and  inability  to  vomit),  by 
evacuation  per  aniint  in  the  form  of  diarrhoeal 
stools.  In  the  first  place,  if  nature  has  failed  to 
induce  her  remedial  measure  of  emesis,  her  well- 
meant  endeavours  should  be  aided  ;  while,  if  these 
prove  ineffectual,  and  the  space  of  time  which  has 
elapsed  since  the  primary  inception  of  the  morbid 
process  would  suggest  that  the  stomach  should 
have  emptied  the  larger  portion  of  its  contents 
through  the  pylorus  into  the  duodenum,  the  admini- 
stration of  intestinal  lubricants,  to  hasten  the  pas- 
sage of  the  deleterious  stuff  through  the  bowel,  and 
its  external  riddance,  is  indicated. 

One  may  be  able  to  coax  victims  of  acute 
gastritis,  naturally  incapable  of  unaided  emesis, 
to  vomit  by  giving  them  tepid  or  warm  water  in 
bulk  to  drink,  or  mustard  in  watery  solution,  pre- 
ferably warm  ;  or  if  the  general  reflex  depression 
be  so  acute  and  urgent  that  instant  evacuation  of  the 


stomach-contents  is  demanded,  by  employment  of 
zinc  or  copper  sulphate  by  the  mouth,  or  of 
apomorphine  hypodermically.  Such  measures  are  to 
be  succeeded  by  stomachic  rest.  Deprivation  of  all 
food  for  some  time,  if  it  be  possible,  acts  well  ;  if 
food  must  be  given,  it  should  only  consist  of  milk, 
or  milk  and  water,  taken  in  small  amounts  at  any 
one  time  ;  and  in  the  course  of  some  hours,  accord- 
ing to  the  progress  of  the  patient,  added  to  by  the 
inclusion  of  the  blandest  forms  of  proteid  and  farina- 
ceous foods.  If  the  source  of  the  acute  attack  lie 
in  the  misuse  of  alcohol,  the  vomiting  be  severe,  and 
the  subsequent  depression  of  mind  or  body  intense, 
the  need  may  become  imperative  for  a  temporary 
stimulation  of  the  vital  functions,  lest  they  should 
stand  still.  The  adoption  of  actively  detergent 
methods  in  such  cases  requires  always  to  be  com- 
bined with  the  most  careful  and  constant  super- 
vision, attention  to  the  condition  of  the  patient, 
and  readiness  to  counteract  any  signs  of  collapse 
by  the  prompt  exhibition  of  stimulants — 'a  hair  of 
the  dog  that  bit  him,'  preparations  of  ammonium, 
strong  solutions  of  such  readily  absorbable  proteid 
nourishment  and  extractive  stimulants  as  are 
afforded  by  Bovril,  Liebig's  extract  and  similar 
substances,  or  by  various  predigested  proteid 
products  exemplified  by  somatose,  tropon  and  the 
like.  If  the  symptoms  of  collapse  are  very  urgent, 
the  more  diffusible  stimulants  are  indicated  ;  if  less 
so,  and  the  stomach  is  tolerant  of  them,  the  bene- 
ficial effects  of  liquid  nutriment,  although  less 
rapidly  produced,  generally  prove  more  lasting 
and  curative  in  character.  In  all  cases  of  collapse 
the  external  application  of  heat  by  means  of  hot- 
water  bottles,  blankets,  &c.,  is  always  indicated  ; 
and  every  measure  calculated  to  restore  peripheral 
circulation,  to  diminish  engorgement  of  the  abdomi- 
nal veins  and  remove  the  consequent  over-accumu- 
lation of  stagnating  blood  in  them. 

2.  Phlegntonoiis  Injlajinitation  of  the  StoiiiacJi 
( Gastritis  Plilegmonosa  Suppurativa  vel  Purulenta  ; 
Abscess  of  the  Stoiiiac/i). 

Definition. — Circumscribed  or  diffuse  suppura- 
tive inflammation  situated  in  the  submucous  and 
muscular  layers  of  the  stomach. 

/Etiology. — Phlegmonous  gastritis  is  a  com- 
paratively rare  disease,  either  arising  primarily,  or 
developing  secondarily  during  the  course  of  pyremia, 
fevers,  or  severe  exanthemata.  Males  appear  to  be 
more  liable  to  it  than  females,  in  the  proportion  of 
5  to  I  according  to  Brinton,  4  to  I  according  to 
Glaze.  The  active  cause  consists  in  the  presence 
of  pyogenic  Ijacteria  in  the  tissues  of  the  stomach- 
wall. 

Morbid  Anatomy. —Two  forms  can  be  distin- 
guished. First,  where  the  area  of  suppuration  is 
circumscribed  (gastritis phlegmonosa  circuviscripta), 
and  only  one  focus,  or  at  most  two  or  three  foci,  are 
present  ;  second,  where  there  is  a  diffuse  purulent 
infiltration  of  the  submucosa  and  muscular  layer. 
In  both  forms,  the  seat  of  inflammation  is  at  first 
in  the  submucosa  and  muscularis  ;  during  the  later 
stages  the  mucous  membrane  or  the  serous  covering 
may  become  implicated,  leading  possibly  to  rupture 
into  the  gastric  cavity  or  the  peritoneal  sac.  The 
region  , most  frequently  involved  is  that  in  the  neigh- 
bourhood of  the  pylorus.  When  circumscribed,  the 
point  of  entrance  of  the  bacterial  agent  is  commonly 
to  be  found  in  a  local  solution  of  continuity  in  the 
mucous  covering  of  the  stomach  ;  a  broken-down 
cicatrix,  the  inheritance  of  an  old  gastric  ulcer  ; 
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a  gastric  erosion  ;  or  traumata  of  the  mucosa.  When 
diffuse,  the  condition  is  due  to  the  presence  in  the 
general  blood-stream  of  pyogenic  organisms,  as  in 
pyaemia  and  puerperal  septicremia,  rarely  of  the 
Bacillus  coli  communis,  or  of  the  bacterial  agents 
actually  proved  or  hypothetically  supposed  to  be 
the  source  of  the  acute  exanthemata,  admixed  as 
they  usually  are  with  some  of  the  ordinary  pyogenic 
forms,  which  induce  the  miliary  points  of  suppura- 
tion. When  the  abdomen  is  opened  after  death  in 
a  fatal  case  of  diffuse  phlegmonous  gastritis,  the 
outer  surface  of  the  stomach  is  found  to  be  dotted 
over  with  a  large  number  of  raised  swellings  of 
variable  size,  while  on  opening  the  viscus,  similar 
and  even  more  numerous  elevations  can  be  seen. 
The  individual  abscesses,  which  generally  account 
for  these  projections,  vary  in  size  from  a  pea  to  a 
hazel-nut  or  walnut. 

As  the  disease  progresses,  infiltration  of  the 
mucous  membrane,  by  extension  between  the 
glandular  tubules,  and  fatty  degeneration  of  the 
muscular  fibres  themselves,  often  result. 

The  stomach-wall,  enormously  thickened  and 
engorged  with  pus,  may  resemble  a  sponge,  being 
penetrated  by  many  communicating  apertures,  so 
that  on  compression  pus  wells  out  here  and  there 
over  its  surface.  Localised  sloughing  of  the  super- 
ficial tissues  may  lead  to  the  formation  of  ulcers  at 
different  points. 

Symptoms.  —  In  the  large  majority  of  cases 
phlegmonous  gastritis  runs  an  acute  course.  The 
onset  is  sudden  ;  the  symptoms  rapidly  become 
severe  in  character.  From  the  beginning  the 
patient  is  conscious  of  being  seriously  ill  ;  his 
temperature  quickly  runs  up  to,  or  above,  104°  F.  ; 
he  is  restless  and  alarmed  and,  it  may  be,  delirious  ; 
and  death  closes  the  scene  after  a  few  days,  or  at 
most  after  the  lapse  of  a  fortnight.  Violent  acts  of 
vomiting  usually,  but  not  invariably,  accompany 
it,  and  jaundice  has  been  recorded  in  cases  be- 
longing to  the  idiopathic  primary  group  (Brinton), 
due  to  an  extension  of  the  disease  to  the  duodenum, 
or  to  the  unrecognised  presence  of  pyaemia  giving 
rise  to  a  pyaemic  icterus.  The  material  vomited 
during  the  earlier  stages  consists  mainly  of  un- 
digested food,  mucus,  and  bile  ;  towards  the  close  it 
may  contain  pus  in  varying  quantity.  Severe  epi- 
gastric pain,  an  intense  sensation  of  burning  in  the 
stomach,  great  thirst,  parched  tongue,  and  complete 
loss  of  appetite,  are  among  the  common  symptoms 
met  with. 

Diagnosis. — This  is  difficult  during  life.  Even 
the  appearance  of  pus  in  the  vomit  affords  no  abso- 
lute proof  of  the  nature  of  the  lesion,  because  the 
pus  may  have  come  from  perigastric  or  extra- 
gastric  suppuration,  which  has  found  its  way  into 
the  stomach  cavity.  The  symptoms  simulate  so 
closely  those  of  acute  localised  peritonitis,  of  hepatic 
abscess  (in  the  left  lobe),  and  of  splenic  abscess, 
that  no  positive  diagnosis  can  possibly  be  justified. 
A  conjecture  as  to  the  actual  location  of  the  lesion 
may  happen  to  be  correct,  but  its  correctness  can 
only  be  a  matter  of  chance. 

Treatment. — Little  can  be  done  for  this  con- 
dition. 

B.  Subacute  Gastritis.  —  Synon.  :  Dys- 
pepsia ;  Gastric  Catarrh. 

Definition.  —  Inflammation  of  the  gastric 
mucous  membrane,  less  severe  than  in  acute 
gastritis,  of  moderate  duration  and  variable 
course. 


.?Etiology.  —  The  customary  division  of  gastritis 
into  acute  and  chronic  groups,  with  more  or  less 
sharply  defined  characteristics,  seems  to  err  in  an 
insufficient  regard  for  those  common  examples  of 
gastric  catarrh  which  assuredly  are  not  acute,  in 
the  true  sense  of  that  qualification,  nor  yet  can  be 
correctly  described  as  chronic.  Many  cases  of  simple 
dyspepsia  of  organic  origin,  entirely  innocent  of 
abnormal  nervous  influences,  belong  to  this  group  ; 
the  local  inflammatory  changes  being  of  moderate 
intensity,  having  as  yet  induced  but  slight  or- 
ganic alterations  of  a  lasting  character.  More 
frequent  in  females  than  in  males,  subacute  gastritis 
principally  occurs  between  the  ages  of  fifteen  and 
thirty  in  females,  from  twenty  to  sixty  in  males. 
Among  women,  domestic  servants  and  factory-hands, 
the  former  class  particularly,  appear  to  be  liable  to 
attack  ;  outdoor  labourers  and  miners  among  males. 
Anremia  and  chlorosis  are  often  associated  with  it 
in  females  ;  out  of  568  female  cases  collected  from 
the  Edinburgh  Royal  Infirmary  records,  23-4  per 
cent,  suffered  from  concomitant  an3emia. 

Subacute  gastritis  may  proceed  from  any  of  the 
causes  already  detailed  for  acute  gastritis,  acting 
with  less  intensity  and  of  more  gradual  occurrence  ; 
or  may  follow  for  a  time  an  acute  attack.  As  a 
general  rule  the  condition,  if  disregarded,  if  treated 
improperly  or  not  at  all,  forms  but  an  antecedent 
to  the  onset  of  chronic  gastritis. 

Symptoms.  —  \'ielding  very  similar  symptoms  to 
those  met  in  acute  catarrh,  but  diminished  in 
intensity,  the  victim  of  subacute  gastritis  also  suffers 
from  epigastric  pain  and  vomiting,  flatulence  and 
nausea,  with  distaste  for  food,  chiefly  because  of  the 
discomfort  which  follows  its  ingestion  ;  but  he  has 
little  or  none  of  the  complete  feeling  of  prostration 
caused  by  acute  attacks  ;  no  rise  of  temperature  ; 
and  retains  greater  command  over  the  act,  time,  and 
place  of  vomiting.  Mucus  is  not  so  conspicuous  a 
constituent  of  the  material  expelled,  but  frequently 
is  in  larger  quantities  in  the  fasces.  The  symptoms 
and  signs  afforded  by  the  disturbance  of  gastric 
digestion,  altered  appetite  and  palate,  vary  directly 
with  the  underlying  cause  of  the  catarrh,  and  depend 
largely  upon  the  extent  of  the  gastric  surface 
affected,  as  well  as  the  depth  ;  upon  the  state  of  the 
nervous  system,  and  how  much  it  has  had  to  do 
with  its  origin  ;  upon  the  condition  of  other  asso- 
ciated digestive  organs  ;  and  lastly  upon  the  habits 
and  circumstances  of  the  individual.  The  great 
majority  of  the  commoner  cases  of  dyspepsia  are 
neither  acute  nor  chronic,  but  suffer  more  or  less 
distinctly  from  subacute  gastric  catarrh.  Purely 
functional  types  of  dyspepsia,  it  is  true,  have  been 
described  by  many  authorities  as  existing  without 
any  accompanying  catarrh,  and  as  capable  of  en- 
during for  a  length  of  time  without  inducing  the 
same.  It  is  probable,  however,  that  very  few  cases 
of  functional  indigestion  are  to  be  met  with  in 
which  organic  lesions  are  completely  absent. 

C.  Chronic  Gastritis.  —  Gastritis  Catarrhalis 
Ciu'onica  ;  Gastritis  Glandularis  Chronica. 

Definition. — A  chronic  inflammatory  affection 
of  the  various  cellular  elements  in  the  gastric  mu- 
cosa, leading  to  increase  of  connective  tissue,  and 
loss  of  function. 

^Etiology.  —  Chronic  gastric  catarrh  almost 
always  follows  after  precedent  attacks  of  acute  or 
subacute  gastritis  ;  especially  if  the  attacks  have 
recurred  more  or  less  frequently,  and  have  been 
neglected  or  maltreated.    It  is  generally  said  to  be 
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more  common  in  males  than  in  females,  but  the 
records  of  the  Edinburgh  Royal  Infirmary  for  1892-9 
yield  79  cases  of  chronic  gastric  catarrh  among  males, 
77  among  females,  out  of  205  and  2S9  cases  of  gastric 
catarrh  of  all  varieties  respectively.  It  is  met  with 
chiefly  in  adults  under  55  ;  for  women  the  decen- 
nium  from  20  to  30  seems  to  be  the  most  dangerous, 
for  men  from  30  to  50  years  of  age.  Although  dis- 
tinct from  chronic  gastric  irritation,  where  the 
primary  sources  of  error  lie  in  functional  faults, 
chronic  catarrh  may  be  safely  said  never  to  be  very 
far  distant,  in  fact  and  in  act,  after  gastric  irritation 
in  any  form  has  been  established.  Prolonged  dis- 
turbance of  function  or  motility,  and  persistence 
in  dietetic  indiscretions,  tend  to  initiate  chronic  in- 
flammation of  the  gastric  glands.  Continued  and 
excessive  indulgence  in  protoplasmic  stimulants  and 
irritants,  such  as  tea,  too  hot  foods,  alcohol,  power- 
ful condiments  and  spices  ;  constant  avoidance  of 
any  one  of  the  necessary  food-elements,  or  more  or 
less  rigorous  confinement  to  articles  of  diet  of  a 
special  and  insufficient  kind,  form  some  of  the  com- 
moner personal  causes  of  chronic  catarrh.  Anremic 
conditions  ;  faulty  metabolic  processes  ;  constitu- 
tional maladies— tuljercular,  syphilitic,  gouty,  rheu- 
matic, glycosuric  ;  attacks  of  acute  disease,  espe- 
cially during  the  period  of  convalescence,  constitute 
the  general  predisposing  causes.  Thus  the  aetiology 
of  chronic  gastric  catarrh  is  seen  to  be  akin  to 
that  of  acute  or  subacute  catarrh.  The  type  of 
catarrh  excited  by  any  one  or  other  of  these  patho- 
logical conditions  varies  directly  with  the  variety 
and  energy  displayed  by  the  agents  severally,  and 
with  their  duration.  Repetition  of  irritation,  how- 
ever, soon  leads,  as  in  all  else,  to  diminution  in 
response,  and  progressively  to  more  lasting  organic 
changes  in  the  tissues. 

Morbid  Anatomy.  — That  chronic  gastric  catarrh 
may  be  separated  into  several  more  or  less  distinctly 
defined  forms  is  suggested  by  the  conditions  pre- 
sented by  the  mucosa  and  submucosa  in  different 
cases.  Thus  chronic  catarrhal,  chronic  proliferat- 
ing glandular  and  chronic  atrophic  glandular  forms 
may  be  recognised,  differing  greatly  from  one 
another  in  their  anatomical  lesions  during  the 
earlier  stages  of  disease  ;  approximating  more  and 
more  to  a  common  type  as  time  advances  ;  and 
gradually  passing  through  the  earlier  stages,  in 
which  the  glandular  elements  are  chiefly  affected, 
into  later  stages  marked  by  increase  of  connective- 
tissue  cells  at  the  expense  of  the  cells  of  the  glands. 
Fibrosis  of  the  stomach,  separately  described,  may 
be  one  of  their  sequels. 

The  appearances  presented  by  the  mucous  mem- 
brane during  the  earlier  stages  of  the  lesions  may 
be  described  as  follows  : 

1.  In  chronic  catarrhal  gastritis  the  columnar  epi- 
thelium of  the  glaivds  proliferates  and  undergoes  de- 
generation, goblet-cells  being  found  in  increased 
numbers,  while  the  peptic  cells  are  diminished  : 
the  acid-forming  cells  are  unchanged.  The  con- 
nective-tissue is  infiltrated  with  emljryonic  cells. 
The  walls  of  the  stomach  are  thickened  and  the 
mucosa  is  swollen,  the  surface  being  of  an  irregu- 
larly mottled,  red  colour,  and  covered  with  thick 
mucus.  The  gastric  secretion  contains  more  mucus 
than  usual,  along  with  less  than  the  normal  amount 
of  acid  and  pepsin  :  digestive  power  is  therefore 
weak.     Motility  remains  normal. 

2.  In  the  chronic  proliferating  glandular  form  (G^. 
chrouica  glandularis  hyperstheiiica)  the  columnar 


epithelium  may  disappear  over  large  areas.  Goblet- 
cells  are  lessened  in  number,  peptic  and  acid -forming 
cells  increased  ;  there  is  slight  increase  of  the  con- 
nective tissue  of  the  stomach-wall.  The  lining 
membrane  is  covered  with  mucus,  and  the  mucosa 
is  thick  and  swollen,  denuded  in  places  of  its  epi- 
thelium. The  gastric  juice  contains  excess  of  acid 
and  pepsin,  with  varying  amounts  of  mucus. 
Digestive  power  and  motility  vary  in  different  cases, 
the  former  being  often  hindered  hy  fermentative 
processes. 

3.  In  the  atrophic  form  ( G.  glandularis  atrophi- 
l  ans)  the  columnar  epithelium  degenerates  and  gob- 
let-cells are  found  in  increased  numbers  ;  the  peptic 
and  acid-forming  cells  disappear.  The  connective 
tissue  is  increased,  especially  that  lying  between 
the  glands.  The  stomach-wall  is  thin,  and  the 
inner  suiface  smooth  and  lacking  in  folds.  The 
gastric  juice  contains  diminished  amounts  of  acid 
and  pepsin  ;  mucus  may  occur  in  increased  quantity 
Digestive  power  is  weak,  but  motility  remains 
practically  unaffected. 

Symptoms. — The  symptoms  of  chronic  gastric 
catarrh  are  so  protean  and  so  indefinite  in  character, 
and  so  often  accompany  other  pathological  condi- 
tions, that  a  full  description  of  them  would  require 
too  great  a  space.  In  its  simplest  form,  and  in  the 
earlier  stages,  discomfort,  feelings  of  gastric  fulness 
or  weight  after  food  may  be  the  only  complaint  of 
the  patient.  These  symptoms  may  be  combined 
with  those  resulting  from  gastric  fermentation — 
flatulence,  acidity,  heartburn,  variable  appetite  and 
capricious  taste.  As  the  ingestion  of  food,  espe- 
cially of  solids,  is  followed  by  sensations  of  unrest, 
a  distaste  for  it  in  any  form  gradually  arises  ;  les^ 
and  less  nourishment  is  taken  ;  more  and  more  does 
the  consequent  weakening  of  the  organism  aggra- 
vate the  gastric  condition. 

Intestinal  indigestion  is  a  very  common  compli- 
cation. The  diminished  acidity  of  the  gastric  con- 
tents permits  bacterial  forms  to  reach  the  bowel 
in  large  numbers,  owing  to  inefiicient  antiseptic 
properties,  and  incomplete  digestion  of  the  food  in 
the  stomach  causes  increased  intestinal  fermenta- 
tion and  irritation.  Loose  motions,  two  or  more 
each  morning,  of  no  great  bulk,  fcetid,  fluid  or 
pultaceous,  are  frequently  experienced,  alternating 
with  constipation  of  temporary  duration  and  marked 
hy  excessive  flatus  passed  per  auiiin. 

The  intestinal  processes,  themselves  due  to  the 
abnormal  gastric  condition,  in  turn  exert  a  malign 
influence  upon  the  cause  of  their  being,  aggravating 
the  morbid  state  of  the  stomach,  contributing  to 
the  upset  of  the  body  generally  ;  and  by  so  doing 
react  upon  themselves  again,  intensifying  the  causes 
of  their  misdoings,  and  establishing  a  true  vicious 
chain,  difficult  to  break. 

Whether  a  chronic  gastritis  is  catarrhal,  hyper- 
sthenic or  atrophic  matters  little  clinically.  The 
symptoms  of  each  variety  differ  from  one  another, 
no  doubt,  to  a  certain  extent,  but  the  phenomena 
met  with  in  the  majority  of  cases  of  chronic  gastric 
catarrh,  whatever  be  their  anatomical  pathology, 
depend  so  much  more  upon  individual  idiosyn- 
crasies, environment,  habit  of  life,  previous  diet, 
and  actual  characters  of  the  gastric  contents,  that 
such  are  of  little  value  with  regard  to  treatment 
and  advisory  rules.  This  one  may  exhibit  pain 
after  food,  intense  nausea  before  it  ;  this  pain  be- 
fore, nausea  after.  Another  complains  of  a  con- 
stant bitter  taste  in  the  mouth,  of  a  sour  taste,  c>r 
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a  sickly  sweetish  nauseating  flavour  ;  again,  flatu- 
lence may  be  the  bete  noire  of  one,  heartburn  of 
another  ;  inability  to  indulge  in  alcohol,  however 
dilute,  or  the  necessity  for  some  quantity  of  the 
same  before  digestion  can  be  carried  on.  One 
subject  will  eschew  meat,  a  second  vegetables,  a 
third  farinaceous  foods.  What  one  can  tolerate 
another  cannot. 

Under  these  circumstances  no  hard  and  fast  rule 
can  be  laid  down  as  to  the  symptoms  characteristic 
of  chronic  gastritis.  Lesions  apparently  identical 
produce  symptoms  most  diverse.  All  the  abnor- 
malities which  can  be  associated  with  gastric  dis- 
orders may  be  met  with  :  heartburn  ;  nausea  ; 
emesis  ;  epigastric  pain  ;  sensation  of  fulness  and 
weight ;  eructations  of  gas,  tasteless  and  odourless, 
or  evil-flavoured  and  nasty  ;  retching  ;  loss  of 
appetite  ;  capricious  appetite  ;  hunger  appeased  by 
a  mouthful  ;  sleeplessness,  restlessness,  hypochon- 
driasis, and  even  melancholia  ;  intestinal  derange- 
ments ;  symptoms  common  to  gastric  ulcer  and 
cancer  ;  local  tenderness  and  sensitiveness  ;  dilata- 
tion and  displacement— all  are  at  times  exhibited 
by  patients  suffering  from  chronic  catarrh  of  the 
stomach  of  whatever  type.  Bulimia  and  excessive 
thirst,  the  latter  especially  when  the  gastric  con- 
tents are  regularly  rejected  or  removed,  are  also  met 
with. 

When  the  condition  is  simply  catarrhal  the  sym- 
ptoms are  chiefly  subjective  ;  no  abnormal  resistance, 
splashing,  or  sensitiveness  may  be  evident.  When 
hypersthenic,  they  only  occur  as  a  rule  during 
the  gastric  digestion  of  food.  Proteids  are  bcrrne 
better  than  carbohydrates  ;  heartburn  and  hyper- 
acidity are  common.  Atrophic  types  are  especially 
characterised  by  intestinal  disorders,  diarrhoea,  or 
constipation  ;  severe  pain  during  digestion  and 
marked  inanition.  Decrease  in  the  normal  propor- 
tion of  the  red  corpuscles  in  the  blood,  more  pro- 
nounced than  in  that  of  the  hemoglobin,  is  also  a 
common  accompaniment.  The  white  corpuscles 
are  fewer  and  more  variable  in  type  than  usual. 

Diagnosis. — Chronic  gastritis  has  to  be  dif- 
ferentiated from  chronic  functional  disease  of  the 
stomach,  from  dilatation,  displacements,  chronic 
ulcer  and  cancer.  It  is  frequently  a  matter  of  the 
greatest  difficulty  to  come  to  a  conclusion  as  to  the 
nature  of  the  disease.  The  points  in  favour  of 
chronic  gastritis  are  almost  entirely  negative  ;  the 
absence  of  dilatation,  or  displacement,  of  hsmat- 
emesis,  past  or  present,  of  localised  sensitive  spots, 
of  tumour,  of  dorsal  painful  areas,  of  neurotic 
antecedent  and  reflex  causes  aid  in  determining 
the  nature  of  the  disease.  The  chemical  composi- 
tion of  the  gastric  contents  aids  still  more.  If  hyper- 
chlorhydria  be  present  cancer  is  excluded,  catarrhal 
and  atrophic  gastritis  are  negatived  ;  hypersthenic 
gastritis,  ulcer  and  neurotic  dyspepsia  remaining.  If 
hyperacidity  from  organic  acids  be  found,  ulcer  is 
out  of  the  question,  catarrhal  or  atrophic  gastritis 
or  cancer  probable  ;  dilatation  or  displacement  only 
if  clinically  supported. 

Nervous  dyspepsia  is  often  chronic,  and  often 
simulates  gastritis.  Here,  however,  the  subjective 
symptoms  overshadow  the  objective,  and  usually 
some  primary  source  can  be  discovered,  mental, 
intestinal,  or  generative,  while  the  corporeal  effects 
are  much  less  pronounced  in  dyspepsias  which  are 
primarily  of  purely  nervous  origin  than  in  those 
arising  from  chronic  gastritic  lesions  ;  less  weight 
■  is  lost,  less  outward  appearance  of  illness  presented  ; 


more  depression  is  shown,  and  greater  tendency  to 
magnify  symptoms. 

Prognosis.  —  In  all  cases  of  chronic  gastritis 
the  prognosis  should  be  guarded.  Owing  to  the 
organic  changes  which  originate  it,  little  hope  of 
any  complete  restoration  of  normal  conditions  can 
be  entertained.  But  as  the  intestines  lie  behind 
the  stomach  as  a  powerful  reserve  force,  if  proper 
precautions  be  tal^en  and  persisted  in,  if  the 
diet  be  regulated  secundum  artem,  and  the  habits 
be  irreproachable,  the  maimed  remainder  of  the 
active  agents  in  gastric  digestion  may  suftice,  aided 
by  the  bowel,  to  encompass  al!  that  is  necessary 
for  the  maintenance  of  bodily  health.  But  although 
the  defect  is  thus  compensated  for,  the  subject 
represents  a  damaged  life,  and  will  need  to  avoid 
carefully  all  excesses  and  eccentricities  of  diet  for 
the  future. 

Treatment. — Every  case  of  gastritis  presents 
individual  points  of  difference.  No  hard  and  fast 
rule  for  treatment  can  therefore  be  laid  down,  though 
'  cut  and  dried  '  systems  which  take  no  heed  of  the 
sex,  habits,  general  traits  and  special  symptoms  of 
individual  patients  may  succeed  in  some  instances, 
more  by  good  luck  than  good  guidance.  For 
scientific  treatment  each  case  needs  careful  study 
and  the  exercise  of  sound  judgment.  Thus  it  is 
not  only  useless  but  actually  harmful  to  order  a 
milk-diet  for  one  who  is  unable  to  digest  it  or  dis- 
likes it,  unless  it  be  prescribed  in  some  special 
tentative  form — for  example,  administered  in  small 
quantities  at  frequent  intervals,  or  largely  diluted 
with  some  bland  watery  fluid  or  water  itself. 
Equally  harmful  is  it  to  advise  the  ingestion  of 
vegetables  or  bread  in  cases  of  hyperchlorhydria  or 
of  bacterial  fermentation.  All  the  facts  require  to 
be  studied  and  the  lines  of  treatment  adjusted  to 
them. 

The  most  important  rules  of  treatment  may  be 
thus  formulated  :  ( I )  Never  tax  a  chemically 
deranged  stomach  ;  (2)  Never  give  such  a  case  any 
rigid  diet  without  first  ascertaining  the  nature  of 
the  gastric  secretion,  and  the  kind  of  food  best 
tolerated  by  the  patient ;  (3)  Give  no  large  meals, 
but  '  little  and  often  '  ;  (4)  Alcohol  is  permissible, 
if  helpful,  but  not  if  it  acts  as  a  disturbing  agent  ; 
(5)  Exercise,  short,  sharp  and  vigorous,  with  a 
rest  afterwards,  is  beneficial,  as  opposed  to  official 
constitutional  saunters  ;  (6)  Fresh  air  is  most  neces- 
sary ;  (7)  The  less  medicine  the  better  ;  (8)  If  the 
patient  be  ansemic,  iron  tonics  should  not  be  given 
until  the  general  condition  has  been  improved  by 
the  above  measures  ;  (9)  If  the  gastric  juice  be  de- 
ficient in  hydrochloric  acid,  this  may  be  given 
tentatively — best  with  strychnine,  after  meals,  in  a 
dilute  form  ;  (10)  If,  however,  this  acid  be  present 
in  excess,  it  may  be  administered  in  small  doses 
before  meals ;  (11)  Alkalis  sheuld  not  be  given 
in  hyperchlorhydria,  except  for  temporary  relief ; 
( 1 2)  A  careful  search  should  be  made  for  any  possible 
complicating  morbid  condition,  accessory  or  even 
primary  ;  when  found,  this  must  be  carefully 
treated  ;  (13)  All  irritating  articles  of  diet  must  be 
prohibited  for  a  period — tea,  coffee  (unless  it  be 
'milk  and  coffee,'  not  'coffee  and  milk'),  un- 
cooked fruit,  raw  vegetables,  excess  of  sugar — 
unless  they  are  well  tolerated  in  small  amounts  and 
much  desired  by  the  patient ;  (14)  Any  disorder  of 
the  intestine  co-existing  must  be  treated  rather  by 
antiseptics  and  antifermentatives  than  by  purgative 
drugs.    By  careful  attention  to  such  rules  as  the 
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foregoing,  cases  which  have  not  reached  the  most 
advanced  stage,  termed  Fibrosis  ventriculi,  may  be 
enabled  to  live  in  comparative  comfort,  although 
actual  cure  of  the  morbid  condition  is  perhaps 
impossible.    See  p.  1593. 

D.  Gastritis  Tuberculosa.  —  Tubercular 
disease  of  the  gastric  mucous  membrane  is  not  very 
common.  Out  of  1,420  cases  of  dyspepsia  and 
gastritis  treated  in  the  Edinburgh  Royal  Infirmary 
from  1892  to  1899,  tubercular  concomitants 
were  only  recorded  in  l8  ;  while  among  760 
patients  admitted  for  gastric  ulcer,  only  one  was 
directly  registered  as  tubercular  ;  pulmonary  phthisis 
was  noted  in  only  6  instances.  The  small  num? 
bers  shown  by  these  returns  do  not  imply  that 
■dyspeptic  symptoms  and  gastric  catarrh  are  not 
frequently  met  with  as  secondary  adjuncts  of  tuber- 
cular disease  ;  only  that  they  rarely  constitute  so 
important  a  part  of  the  symptom-complex  as  to 
merit  registration.  They  are  usually  entirely  sub- 
sidiary, and  due  rather  to  general  than  to  local  con- 
ditions. The  indigestion  common  to  pulmonary 
tuberculosis  usually  conforms  to  this  rule.  It 
generally  arises  from  the  constitutional  lesion  alone, 
or  combined  with  actual  tuberculosis  of  some  por- 
tion of  the  alimentary  tract  above  or  below  the 
stomach  ;  seldom  from  local  organic  changes  of  a 
tubercular  character,  although  simple  catarrhal 
changes  may  often  be  present,  resulting  from  the 
general  dyscrasia.  Van  Valzah  in  his  recent  work 
is  only  able  to  refer  to  twenty-three  authentic  re- 
cords of  tubercular  ulcer  of  the  stomach.  An  im- 
portant point  in  this  connection  is  the  frequent  pre- 
cedence of  chronic  gastritis  and  gastrectasis  of 
tubercular  disease  of  the  lungs.  The  stomach- 
lesion,  leading  to  inefficient  metabolism,  and  thus 
to  lessened  vitality,  facilitates  tubercular  invasion, 
not  necessarily  of  the  stomach  itself — while  this 
organ  often  suffers  vicariously  on  development  of 
tubercle  elsewhere.  The  therapeutic  measures 
often  adopted  in  tubercular  diseases  are  well  fitted 
to  aggravate  any  earlier  gastric  troubles,  or  even  to 
originate  such  through  the  overtaxing  of  an  organ 
already  weakened  by  the  tubercular  toxins. 

E.  Gastritis  Syphilitica. — Syphilis  does  not 
often  invade  the  coats  of  the  stomach,  or,  at  least, 
syphilitic  changes  have  seldom  been  met  with  in 
the  tissues  of  the  organ  post  Diortem.  Indeed  the 
■existence  of  such  lesions  is  denied  by  many. 
Several  cases,  however,  have  been  recorded  in 
-which  multiple  flat  gummatous  areas,  a  syphilitic 
iilcer,  or  a  cicatrix  of  a  previous  ulcer  (only  oc- 
casionally more  than  one)  were  found  in  the 
stomach.  The  gummatous  infiltration  first  begins 
in  the  submucous  coat,  spreads  into  the  mucosa, 
now  and  then  involving  the  whole  mucous 
surface  of  the  stomach  by  the  coalescence  of  the 
separate  growths.  Einhorn,  however,  has  lately 
insisted  on  three  forms  of  syphilitic  gastritis  :  an 
ulcerative,  a  gummatous,  and  a  form  productive  of 
pyloric  constriction.  It  has  to  be  borne  in  mind 
that  in  the  great  majority  of  the  recorded  cases 
purporting  to  relate  to  gastric  syphilis  the  accuracy 
of  the  diagnosis  is  open  to  grave  doubt.  On  the 
■other  hand  a  very  intractable  chronic  form  of 
dyspepsia  is  met  with  during  the  third  stage  of 
syphilis,  which  yields  more  readily  to  iodides  than 
■to  any  routine  method.  The  unfortunate  heirs  to 
hereditary  syphilis  are  also  said  to  develop  similar 
lesions  on  occasion.  Diagnosis  of  syphilitic 
gastritis  during  life  is  difficult.     Loss  of  appetite, 


gastric  pains  (especially  after  food),  eructations,  ob- 
stinate vomiting  and  diarrhoea,  and  tenderness  over 
the  bowel,  are,  as  Herz  says,  scarcely  definite 
enough  to  judge  by.  Even  if  a  history  of  syphilis 
be  clearly  proved,  little  is  gained,  for  similar  sym- 
ptoms accompany  the  dyspeptic  disorders  common 
in  anaemia,  and  in  several  of  the  chronic  systemic 
diseases.  No  opinion  therefore  can  be  safely 
off'ered  as  to  the  syphilitic  causation  of  any  case  of 
dyspepsia,  until  the  effects  of  anti-syphilitic  treat- 
ment have  been  ascertained.  It  is  an  important 
rule,  therefore,  in  the  management  of  obstinate 
dyspeptic  cases  which  refuse  to  yield  to  the  usual 
methods,  to  make  trial  of  anti-syphilitic  remedies. 

Alexander  Lockhart  Gillespie. 

STOMACH,  Malposition  of.— Malposition  of 
the  stomach  may  be  considered  under  the  two  head- 
ings :  Malposition  of  the  healthy  viscus,  and  Mal- 
position of  the  diseased  viscus. 

A.  Malposition  of  the  Healthy  Stomach. 
The  healthy  stomach  may  take  part  in  the  displace- 
ment of  all  the  abdominal  viscera  which  occurs  in 
general  enteroptosis  (p.  458).  It  may  be  dragged 
from  its  normal  site  by  the  great  omentum  con- 
tracting adhesions  to  the  pelvic  viscera  or  becoming 
involved  in  a  hernial  sac.  It  may  itself  form  part 
of  the  contents  of  a  hernia,  more  especially  of  the 
umbilical  variety.  As  the  result  of  congenital  or 
acquired  defects  of  the  diaphragm,  the  stomach  may 
be  situated  wholly  or  in  part  within  the  thoracic 
cavity.  It  may  be  pushed  from  its  normal  situation 
in  any  direction  by  abdominal,  pelvic,  or  thoracic 
tumours.  The  displacement  of  the  stomach  for- 
wards and  downwards  by  collections  of  fluid  occupy- 
ing the  position  of  the  pancreas  and  the  lesser  sac 
of  the  omentum  is  one  of  the  most  characteristic 
signs  of  this  interesting  disease.  See  Pancreas, 
p.  II 54. 

Symptoms. — In  many  of  the  above  conditions 
the  symptoms  of  the  primary  disease  overshadow 
any  that  may  be  due  to  the  displacement  of  tlie 
stomach.  In  others,  notwithstanding  the  malposi- 
tion, the  gastric  functions  are  normally  performed. 
There  remains  a  small  proportion  of  cases  in  which, 
the  cause  being  unimportant,  the  displacement  of 
the  stomach  gives  rise  to  definite  symptoms.  These 
symptoms  are  either  those  of  atonic  dyspepsia  or  of 
pyloric  obstruction  ;  the  former  being  induced  by 
defective  blood-supply  or  impaired  mobility  of  the 
organ,  and  the  latter  by  mechanical  interference 
with  the  exit  of  the  gastric  contents. 

Treatment. — The  treatment  of  dyspepsia  due 
to  malposition  of  the  stomach  must  be  based  on  the 
same  principles  as  guide  us  in  dealing  with  dyspepsia 
generally.  The  diet  must  be  carefully  regulated  as 
to  quality  and  quantity.  Muscular  activity  must 
be  stimulated  by  nux  vomica,  gentian,  and  other 
tonics  ;  and  the  secretions  regulated  by  acids  or 
alkalis,  presented  before  or  after  meals  according  to 
individual  requirements.  Should  the  existence  of 
some  adhesion  fixing  the  stomach  in  an  abnormal 
position  be  diagnosed  with  any  degree  of  certainty, 
and  the  symptoms  be  unrelieved  by  simpler  measures, 
an  exploratory  laparotomy  may  be  indicated. 
Surgical  interference  may  be  more  confidently  under- 
taken if  the  symptoms  are  those  of  persistent  pyloric 
obstruction.  For  in  these  circumstances,  should  the 
surgeon  fail  to  find  this  suspected  cause  of  the  ob- 
struction, he  may  be  able  to  demonstrate  its  true 
nature  and  overcome  it  by  some  operative  measure. 
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B.  Malposition  of  the  Diseased  Stomach. 

A  stomach  which  is  already  the  seat  of  disease  is 
more  likely  to  be  displaced  than  the  healthy  organ. 
The  increased  weight  of  the  viscus  and  its  contents 
in  a  permanently  dilated  stomach  may  cause  it  to 
occupy  a  lower  position  than  normal.  In  such 
cases  the  outline  of  the  organ  may  sometimes  be 
distinctly  seen,  the  greater  curvature  reaching  almost 
to  the  pubes  and  the  lesser  crossing  the  abdomen 
above  the  umbilicus.  In  cancer  or  chronic  ulcer  of 
the  stomach  when  the  peritoneum  becomes  involved 
adhesions  are  formed  to  neighbouring  viscera,  and 
thus  the  stomach  may  be  gradually  dragged  from  its 
normal  position. 

Symptoms. — It  is  generally  difificult  to  distin- 
guish between  the  symptoms  of  the  original  disease 
and  those  which  are  the  result  of  the  malposition. 
When  to  the  symptoms  of  simple  dilatation  are  sub- 
sequently added  those  of  obstructive  dilatation,  the 
latter  may  reasonably  be  attributed  to  kinking  of 
the  pyloric  extremity  from  sagging  down  of  the 
stomach.  In  ulcer  or  growth  symptoms  of  obstruc- 
tion are  more  likely  to  be  due  to  organic  stenosis  of 
the  pylorus. 

Treatment. — The  therapeutic  measures  are 
those  indicated  for  the  treatment  of  the  original 
disease.  Lauriston  E.  Shaw. 

STOMACH,  Morbid  Growths  of.  — Patho- 
logy.— New-growths  of  the  stomach  may  be  either 
simple  or  malignant. 

Simple  Growths  are  rare,  and  when  present 
seldom  give  rise  to  symptoms  or  exert  any  influence 
upon  the  duration  of  life.  They  vary  in  structure 
and  appearance  according  to  the  coat  of  the  organ 
in  which  they  arise.  Local  over-growth  of  the 
mucous  membrane  results  in  filiform  or  cauliflower- 
like processes  which  are  termed  papillomata  or 
simple  villous  tumours.  When  the  submucous 
tissue  is  implicated,  smooth  sessile  or  pedunculated 
excrescences — polypi — are  produced.  Polypi  may 
be  single  or  multiple,  and  are  sometimes  met  with 
in  the  neighbourhood  of  a  gastric  ulcer.  If  the 
muscular  coat  is  the  seat  of  a  simple  tumour,  local- 
ised firm  nodules  are  formed,  producing  slightly 
elevated  flat  projections  beneath  the  mucous  mem- 
branes. They  are  called  myomata  or  fihro-myomata 
according  to  the  proportions  of  unstriped  muscle  and 
fibrous  tissue  composing  them.  Lipomata\\zMe.  been 
described  arising  from  the  subperitoneal  connective 
tissue.  In  association  with  Hodgkin's  disease 
aggregations  of  uniform  small  round-cells  may  be 
found  in  the  submucous  tissue  of  the  stomach, 
giving  rise  to  tumours  of  various  size  projecting  into 
the  cavity  of  the  organ  and  covered  by  normal 
mucous  membrane.  This  condition,  termed  lymph- 
adenoma,  occupies,  in  a  pathological  sense,  an 
intermediate  position  between  simple  and  malignant 
growths.  Clinically  these  masses  resemble  the 
simple  growths  in  the  rarity  with  which  they  give 
rise  to  symptoms  of  gastric  disorder. 

Malignant  New-growths. —  While  primary 
growth  of  the  stomach  is  common,  deposits  secon- 
dary to  growths  elsewhere  are  rare.  A  primary 
growth  in  one  part  of  the  organ  may,  however,  be 
associated  with  secondary  nodules  in  neighbouring 
portions  of  the  mucous  membrane.  Of  primary 
growths  there  is  a  great  preponderance  of  carcinoma 
as  compared  with  sarcoma. 

Carcinotna. — Carcinomata  of  the  stomach  maybe 
of  the  scirrhous  and  medullary  types,  and  contain 


spheroidal  or  cylindrical  cells.  The  proportion  of 
fibrous  stroma  to  the  cellular  elements  appears  to 
be  an  accidental  condition,  for  in  certain  examples 
of  the  disease  different  portions  of  the  same  growth 
may  exhibit  considerable  variation  in  this  respect- 
The  character  of  the  cells  lining  the  alveoli  appears- 
to  be  an  essential  feature  of  the  growth,  as  evidenced 
by  the  fact  that  the  same  histological  features  may 
be  found  not  only  in  all  parts  of  a  very  diffuse 
growth,  but  also  in  its  secondary  deposits  in  distant 
parts  of  the  body.  Colloid  degeneration  is  of  com- 
mon occurrence  in  all  forms  of  carcinoma  of  the 
stomach.  Of  forty-four  unselected  cases  of  carci- 
noma of  the  stomach.  Dr.  Perry  and  the  present 
writer  found  that  thirty-two  belonged  to  the 
spheroidal-celled  and  twelve  to  the  cylindrical-celled 
group.  At  the  same  time  it  was  noted  that,  on 
the  average,  the  stroma  was  more  abundant  in 
spheroidal  than  in  cylindrical-celled  growths,  and 
that  as  a  consequence  large  soft  medullary  tumours 
generally  belonged  to  the  latter,  and  hard  contract- 
ing growths  to  the  former  category.  Growths  which 
caused  universal  infiltration  of  the  organ  were 
usually  found  to  be  of  the  spheroidal-celled  type. 
Examples  of  each  type  of  growth  were  found  in  all 
parts  of  the  stomach,  except  at  the  cardiac  orifice. 
The  few  examples  of  growth  limited  to  this  orifice 
were  all  found  to  have  their  alveoli  filled  with 
spheroidal  cells.  The  age  or  sex  of  the  patient 
seemed  to  have  no  influence  in  determining  the 
variety  of  cancer  affecting  the  stomach. 

Carcinoma  of  the  stomach  has  its  origin  in  the 
deeper  layers  of  the  mucous  membrane,  and  gra- 
dually extends  thence  into  all  the  coats  of  the  organ. 
The  greatest  development  of  new  tissue  takes  place 
in  the  submucosa.  Columns  of  cells  dip  down  Vje- 
tween  the  muscular  fibres,  and  ultimately  destroy 
them.  The  remaining  fibres  undergo  a  considera- 
ble hypertrophy,  so  that  the  muscular  coat  may 
often  be  recognised  by  the  naked  eye  to  be  more 
than  twice  its  usual  thickness.  The  implication  ot 
the  superficial  layer  of  the  mucous  membrane  leads 
to  its  destruction  and  to  the  production  of  an  ulcer. 
Sooner  or  later  the  serous  coat  is  aff'ected,  and 
nodules  of  growth  are  visible  from  the  exterior  of 
the  organ,  usually  following  the  course  of  the 
lymph-vessels.  According  as  the  development  of 
the  new-growth  takes  place  in  a  perpendicular  or 
in  a  horizontal  plane  carcinoma  presents  itself  as  a 
prominent  fungoid  mass  projecting  into  the  cavity, 
or  as  a  diff"use  plaque-like  infiltration  of  the  wall 
of  the  organ.  In  many  cases  these  two  conditions 
are  combined.  As  already  stated,  the  mucous  mem- 
brane generally  becomes  ulcerated,  but  in  the  early 
stages  it  may  merely  present  an  appearance  of  undue 
rugosity,  or  it  may  be  smoothly  stretched  over  sub- 
jacent masses.  Very  rarely  it  becomes  villous. 
Small  nodules  of  growth,  called  satellites,  are  some- 
times seen  around  the  main  mass. 

In  slowly  growing  carcinomata,  especially  of  the 
spheroidal-celled  variety,  the  portion  of  the  organ 
implicated  may  undergo  considerable  shrinking,  and 
as  a  result  the  whole  stomach  may  be  contracted  or 
its  lumen  narrowed  at  some  particular  point,  es- 
pecially the  pylorus.  Cancer  of  the  stomach  may 
be  found  limited  to  the  pylorus,  to  the  lesser  cur- 
vature, to  the  cardiac  orifice,  or  more  rarely  to 
the  fundus  of  the  organ.  Before  death  takes  place 
the  disease  is  generally  pretty  widely  difliised,  and 
in  certain  cases  the  entire  organ  is  involved.  The 
most  frequent  site  of  carcinoma  is  the  pylorus. 
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In  a  series  of  cases  examined  by  tlie  writer  the 
pylorus  was  implicated  in  70  per  cent.  Whether 
the  disease  starts  at  the  pylorus  or  ultimately 
reaches  this  orifice  from  some  other  site,  it  is  ex- 
ceedingly rare  for  carcinoma  to  extend  beyond  the 
stomach  into  the  duodenum.  Such  an  extension 
through  the  pylorus  is,  however,  common  in 
sarcoma.  On  the  other  hand,  gastric  carcinoma 
involving  the  cardiac  orifice  usually  implicates  the 
lower  end  of  the  cesophagus.  Some  authors  have 
suggested  that  such  growths  are  primary  in  the 
oesophagus,  and  extend  thence  into  the  stomach. 
The  fact,  however,  that  they  are  usually  spheroidal- 
celled  growths,  while  cancer  of  the  cesophagus  is  a 
squamous-celled  epithelioma,  makes  this  suggestion 
improbable.  Whenever  either  orifice  of  the 
stomach  is  involved  in  the  growth,  obstruction  is 
likely  to  occur,  usually  as  the  result  of  stenosis  from 
contraction  of  the  fibrous  stroma  of  the  neoplasm, 
rarely  by  prominent  masses  projecting  into  the 
lumen.  Obstruction  of  the  cardia  produces  a  simple 
atrophy  of  the  stomach  such  as  is  seen  in  stenosis  of 
the  cesophagus  higher  up  ;  obstruction  of  the  pylorus 
by  malignant  growth  is  one  of  the  most  important 
causes  of  hypertrophy  and  dilatation  of  the  stomach. 
See  p.  1595. 

When  the  entire  stomach  is  infiltrated  by  scirrhous 
carcmoma  there  may  be  produced  a  remarkable 
diminution  in  the  size  of  the  viscus  associated  with 
a  moderate  thickening  of  its  coats.  A  specimen  is 
preserved  in  the  museum  of  Guy's  Hospital  which 
measures  only  7  inches  along  its  greater  curvature 
and  2  inches  transversely  at  its  widest  part,  the 
wall  being  not  more  than  of  an  inch  in 
thickness.  In  its  earlier  stages  this  special  form 
of  carcinomatous  affection  probably  exhibits  a 
greater  thickening  of  the  wall  and  a  more  moderate 
shrinking  of  the  organ.  To  this  general  contraction 
and  thickening  of  the  viscus  the  name,  '  india- 
rubber-bottle  stomach  '  has  been  given,  and  much 
obscurity  has  existed  as  to  its  origin.  It  was  at  one 
time  thought  to  be  due  to  a  special  form  of  chronic 
gastritis.  The  difficulty  in  establishing  its  essen- 
tially neoplastic  origin  is  due  to  the  almost  complete 
disappearance  of  the  epithelial  contents  of  the 
alveoli  from  the  fibrous  stroma  of  the  growth. 
When  limited  to  the  pylorus  such  a  condition  was 
called  'simple  scirrhus  '  of  the  pylorus  ;  and  when 
affecting  the  whole  organ,  'chronic  indurative 
gastritis  '  or  '  cirrhosis  of  the  stomach.'  The  recog- 
nition of  typical  carcinomatous  elements  in  the 
neighbouring  lymphatic  glands  revealed  the  true 
nature  of  the  condition. 

Death  sometimes  ensues  while  the  malignant 
growth  is  strictly  limited  to  the  viscus.  In  many 
cases,  however,  secondary  affections  follow.  The 
malignant  deposit  may  ulcerate  through  all  the 
coats  of  the  organ,  and  lay  open  the  peritoneal 
cavity,  or  it  may  become  adherent  to  and  invade 
adjacent  viscera.  Sloughing  ulcerous  excavations 
may  be  produced  in  the  liver  ;  the  duodenum  or 
colon  may  be  opened  and  their  cavities  become  con- 
tinuous with  that  of  the  stomach.  The  abdominal 
wall  may  be  involved  in  the  growth,  and  very 
rarely  an  external  fistula  result.  The  spleen, 
diaphragm,  pleura  or  pericardium  may  also  be 
directly  invaded.  A  large  artery  in  the  neighbour- 
hood of  the  stomach  may  be  laid  open,  and  fatal 
h?ematemesis  produced.  The  growth  may  also  be 
carried  by  lymphatics  or  blood-vessels  into  other 
parts  :  the  glands,  liver  and  peritoneum  being  the 


organs  most  frequently  aftected  by  secondary 
deposits  in  this  way.  The  abdominal  glands  arc. 
those  usually  invaded,  but  it  is  important  to  remem- 
ber that  carcinomatous  enlargement  of  cervical  or 
inguinal  glands  has  sometimes  been  the  first 
symptom  to  attract  attention  in  cases  of  gastric 
growth.  Secondar}'  deposits  are  found  in  between 
70  and  80  per  cent,  of  the  cases. 

The  association  between  cancer  of  the  stomach 
and  simple  ulcer  demands  attention.  Many  cases 
are  recorded  in  which  patients  who  have  for  many 
years  suffered  from  symptoms  of  simple  ulcer  have 
been  found  upon  post-mortem  examination  to  be 
affected  with  carcinoma  of  the  stomach.  In  some 
such  cases  a  healed  or  open  ulcer,  having  the  ap- 
pearance of  a  simple  ulcer,  is  seen  in  the  midst  of 
the  cancerous  infiltration.  The  assumption  that 
the  ulcer  has  proved  a  suitable  soil  for  the  develop- 
ment of  malignant  disease  seems  justified.  On  the 
other  hand,  in  some  examples  of  cancer  of  the 
stomach  in  which  the  symptoms  have  been  of  short 
duration,  a  punched-out  smooth-based  ulcer  may  be 
found  on  or  in  the  neighbourhood  of  a  malignant 
deposit,  and  it  is  perhaps  not  unreasonable  to 
imagine  that  the  solvent  action  of  the  gastric  juice, 
which  is  mainly  responsible  for  producing  simple 
ulceration,  may  influence  the  course  of  ulceration  in 
cancer.  It  must  be  remembered  also  that  the  edges 
of  a  chronic  simple  ulcer  may  be  thickened  by  in- 
flammatory exudation  and  surrounded  by  a  warty 
condition  of  the  mucous  membrane — appearances 
which  may  be  mistaken  for  cancer,  unless  a  micro- 
scopical examination  is  made.  No  case  should 
therefore  be  regarded  as  an  example  of  carcinoma 
engrafted  on  simple  ulcer,  unless  there  is  a 
conclusive  history  of  the  pre-existence  of  an 
ulcer  and  histological  evidence  of  carcinomatous 
deposit. 

Sarcoma. — As  already  stated,  sarcoma  is  a  much 
rarer  disease  than  carcinoma.  Its  rarity  is  perhaps 
not  so  great  as  existing  statistics  would  seem  to  in- 
dicate. In  the  absence  of  systematic  histological 
examination,  some  cases  have  doubtless  been  in- 
cluded as  examples  of  the  commoner  disease.  The 
writer  has  submitted  to  microscopical  examination 
six  specimens  of  sarcoma  of  the  stomach,  and  in  all 
the  growth  was  found  to  be  of  the  small-round- 
celled  type,  sometimes  called  lympho-sarcoma. 

From  an  investigation  of  these  specimens  and  of 
other  recorded  cases  the  following  appear  to  be  the 
chief  particulars  in  which  the  morbid  anatomy  of 
sarcoma  of  the  stomach  differs  from  that  of  carci- 
noma. There  is  less  tendency  to  ulceration  of  the 
mucous  membrane.  When  the  mucous  membrane 
is  destroyed  it  is  usually  in  connection  with  exten- 
sive sloughing  of  the  sarcomatous  tumour.  Earlier 
and  more  complete  destruction  of  the  muscular 
tissue  takes  place,  and  as  a  consequence  the  hyper- 
trophy of  this  coat,  so  common  in  carcinoma,  is  not 
observed.  There  appears  to  be  little  if  any  ten- 
dency to  contraction  of  the  growth,  and  the  pylorus 
is  therefore  not  so  commonly  obstructed  as  in  carci- 
noma. The  pylorus  is,  however,  frequently  in- 
volved in  the  sarcomatous  infiltration,  and  when 
this  is  the  case  the  deposit  may  extend  into  the 
duodenum,  an  event  which  is  very  rare  in  the 
other  form  of  malignant  disease.  The  sarcomatous 
deposit  may  form  localised  nodular  masses,  or  may 
exist  as  a  general  infiltration  of  the  whole  organ. 
The  amount  of  new  tissue  formed  is  usually  greater 
in  sarcoma  than  in  carcinoma,  and  when  the  whole 
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organ  is  involved  tumours  of  great  size  may  be  pro- 
duced. 

Etiology. — In  describing  the  aetiology  and 
symptoms  of  malignant  disease  of  the  stomach  the 
term  '  cancer '  will  be  used  to  include  both  forms  of 
growth,  certain  special  points  of  distinction  being 
indicated  as  occasion  may  arise.  Cancer  of  the 
stomach  is  essentially  a  disease  of  the  latter  half  of 
Ufe.  Welch  found  in  analysing  over  2,000  cases 
that  75  per  cent,  occurred  between  the  ages  of  40 
and  70,  the  percentage  for  the  three  decades  being 
as  follows  :  from  40  to  50,  25  per  cent.  ;  from  50 
to  60,  30  per  cent.  ;  from  60  to  70,  20  per  cent. 
Dr.  Perry  and  the  present  writer,  in  investigating 
the  histology  of  a  small  group  of  cases,  found  the 
average  age  at  death  in  cases  of  true  carcinoma  to 
be  52,  the  oldest  being  81  and  the  youngest  32. 
As  to  the  relative  frequency  in  the  two  sexes,  con- 
siderable variety  has  been  noticed  in  different  series. 
A  preponderance  of  males  over  females  is  however 
constant,  some  series  indicating  the  ratio  as  5  to  i, 
and  others  as  5  to  4.  The  exciting  cause  of  cancer 
is  still  unknown,  and  beyond  the  fact  already  men- 
tioned of  the  possible  relationship  of  carcinoma  to 
simple  ulcer  of  the  stomach,  there  is  no  evidence  of 
the  existence  of  any  constant  predisposing  causes  of 
the  invasion  of  the  stomach  by  malignant  disease. 
Hereditary  predisposition  is  not  more  often  present 
than  in  cases  of  cancer  of  other  organs.  Chronic 
dyspepsia,  gastritis,  and  traumatism,  when  noted 
as  preceding  cancer  of  the  stomach,  are  probably 
merely  accidental  associations. 

Symptoms. — The  symptoms  of  a  typical  case  are 
as  follows  :  A  man  between  fifty  and  sixty  years 
of  age,  having  previously  enjoyed  good  health,  be- 
gins to  lose  strength  and  weight  and  to  become 
pale.  His  appetite  is  capricious  ;  easily  digested 
food  causes  pain  or  a  feeling  of  discomfort,  and  it 
is  now  and  then  rejected  a  few  hours  after  it  has 
been  swallowed.  At  first  the  vomit  has  merely  the 
appearance  of  undigested  food,  but  later  it  is  dark 
in  colour  and  mixed  with  a  black  sooty  fluid  re- 
sembling coffee-grounds.  If  the  abdomen  is  now 
carefully  examined  some  tenderness  and  resistance 
may  be  detected  in  the  epigastrium  or  below  the  left 
costal  arch,  or  a  more  or  less  definite  mass  may  be 
felt  varying  somewhat  in  position  from  day  to  day. 
Careful  diet  will  at  this  period  almost  certainly 
relieve  the  more  urgent  symptoms  ;  but  ultimately 
these  return  with  increased  severity,  pain  after  food 
of  any  description  becomes  intense,  and  vomiting 
and  hamatemesis  are  almost  of  daily  occurrence. 
Side  by  side  with  these  symptoms  of  gastric  dis- 
turbance the  general  health  rapidly  deteriorates  ; 
the  emaciation  and  ansemia  are  extreme,  and  mus- 
cular power  is  altogether  lost.  The  circulation 
fails,  attacks  of  syncope  are  common,  and  the  de- 
pendent parts  of  the  body  became  oedematous. 
Towards  the  end  the  more  distressing  symptoms, 
such  as  pain  and  vomiting,  may  be  in  abeyance  ; 
but  the  progress  of  the  disease  is  constant,  and 
death  takes  place  in  from  six  months  to  a  year  from 
the  onset  of  symptoms.  Before  referring  more  in 
detail  to  these  symptoms  it  is  perhaps  well  to  draw 
attention  to  the  fact  that  cancer  of  the  stomach  may 
certainly  reach  an  advanced  stage  without  any  sym- 
ptoms whatever  being  noticed.  Extensive  malig- 
nant growth  of  the  stomach  is  not  very  uncommonly 
found  in  the  bodies  of  patients  who  have  been 
killed  or  died  of  some  acute  disease,  and  who  have 
regarded  themselves  as  in  good  health  until  the 


moment  of  the  accident  or  the  onset  of  the  sudden 
illness.  This  class  of  case  must  be  distinguished 
from  the  so-called  '  latent  cancer  of  the  stomach,'  a 
term  which  has  been  applied  to  a  still  commoner 
group,  in  which  the  patient  dies  from  the  effect 
of  cancer  of  the  stomach,  but  presents  such  indefi- 
nite symptoms  that  the  essential  disease  is  over- 
looked. 

The  symptoms  of  cancer  of  the  stomach  may  be 
considered  in  detail  under  four  headings. 

I.  Symptoms  due  to  involvement  of  the 
Stomach. — These  are  pain,  vomiting,  and  hsema- 
temesis. 

Pain  is  a  frequent  symptom  (80  or  90  per  cent.), 
and  may  have  any  of  the  features  indicative  of  gastric 
disorder.  It  may  be  constant  and  uninfluenced  in 
any  way  by  the  ingestion  of  food,  in  which  case  it 
is  probably  the  result  of  the  compression  of  nerves 
by  the  growth  or  by  its  secondary  deposits.  When 
related  to  the  swallowing  of  food,  the  pain  may 
occur  immediately  after  a  meal,  or  may  be  delayed 
till  one  or  more  hours  after  food  is  taken.  On  the 
other  hand,  pain  which  comes  on  some  three  or  four 
hours  after  one  meal  may  be  distinctly  alleviated  by 
the  next.  The  pain  may  be  generally  diffused  over 
the  gastric  region,  may  be  confined  to  the  epigas- 
trium, or  felt  only  in  the  back.  It  is  sometimes 
associated  with  localised  areas  of  hypersesthesia  {see 
p.  1 142).  The  pain  most  characteristic  of  cancer  of 
the  stomach  is  a  constant  gnawing  sensation  in  the 
epigastrium  and  back,  greatly  aggravated  shortly 
after  food  is  swallowed,  and  considerably  relieved  if 
vomiting  takes  place.  With  our  present  knowledge 
it  is  not  usually  possible  to  attach  any  special  patho- 
logical significance  to  different  varieties  of  pain.  It 
is  reasonable  to  suppose  that  a  hyperajsthetic  con- 
dition of  the  mucous  membrane,  flatulent  distension 
of  the  organ,  vigorous  peristaltic  action,  and  the 
dragging  upon  external  adhesions  may  all  play  a  part 
in  causing  pain  in  individual  cases. 

Vomiting  is  not  so  common  a  symptom  as  pain. 
Only  10  or  20  per  cent,  of  cases  run  their  whole 
course  without  vomiting,  but  many  patients  who 
have  persistent  pain  vomit  only  occasionally.  The 
most  constant  cause  of  vomiting  in  cancer  of  the 
stomach  is  obstruction  of  the  pylorus  associated  with 
gastric  dilatation.  In  these  cases  the  vomiting  takes 
place  at  fairly  long  intervals  (36  to  48  hours)  ;  the 
matter  ejected  is  large  in  volume,  may  present  evi- 
dence of  having  undergone  fermentation,  and  some- 
times contains  undigested  particles  of  food  eaten 
many  days  before. 

In  cases  where  there  is  general  contraction  of  the 
stomach  vomiting  is  sometimes  entirely  absent.  When 
present  it  usually  occurs  at  short  intervals,  and  the 
amount  ejected  is  of  course  small.  In  many  cases 
no  mechanical  explanation  for  the  vomiting  can  be 
found.  This  symptom  may  result  from  the  failure 
of  the  diseased  organ  to  digest  the  food,  or  it  may 
be  a  more  or  less  voluntary  act  in  order  to  relieve 
pain.  It  is  rarely  induced  by  an  over-distension  of 
the  viscus  by  blood,  a  common  cause  in  simple 
gastric  ulcer.  Of  more  importance  than  the  fre- 
quency and  character  of  the  act  of  vomiting  are  the 
features  of  the  material  vomited,  or  of  the  contents 
of  the  stomach  withdrawn  by  a  soft  tube  after  a  test- 
meal  has  been  given  (p.  1589).  Very  occasionally 
the  vomit  has  a  horribly  offensive  odour.  In  such 
cases  necrosis  of  large  masses  of  growth  or  a  fistulous 
communication  between  the  stomach  and  lower 
bowel  has  been  found  at  the  autopsy.    The  absence 
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of  free  hydrochloric  acid  from  the  contents  of  the 
stomach  has  frequently  been  observed  in  cases  of 
gastric  cancer.  A  notable  exception  to  this  rule  is 
said  to  exist  in  cases  of  cancer  following  upon  simple 
ulcer.  Further  investigation  on  this  point  is  de- 
sirable, but  it  may  be  stated  generally  that  the 
existence  of  free  hydrochloric  acid  in  normal  amount 
is  strong  evidence  against  the  presence  of  malignant 
disease  of  the  stomach.  On  the  other  hand,  the 
presence  of  lactic  acid  in  the  gastric  contents  favours 
a  diagnosis  of  cancer.  Careful  microscopical  exami- 
nation may  sometimes  reveal  the  presence  of  portions 
of  malignant  growth. 

Hamateinesis. — The  number  of  cases  in  which 
bleeding  takes  place  into  the  stomach  from  the  ulcer- 
ated surface  of  the  growth  cannot  be  accurately 
determined.  Htemorrhage  is  rarely  so  profuse  as  to 
induce  vomiting,  and  unless  vomiting  takes  place 
concurrently  from  some  other  cause,  the  existence 
of  bleeding  may  be  overlooked.  Altered  blood  is 
found  in  the  motions,  with  or  without  hwmatemesis. 
Osier  observed  the  vomiting  of  blood  in  24  per  cent, 
of  his  cases.  The  amount  vomited  may  be  large  or 
small,  but  is  usually  small.  The  blood  is  generally 
dark  in  colour,  as  if  it  had  been  long  retained  in 
the  stomach.  When  in  large  quantities  it  gives  the 
characteristic  'coffee-ground'  appearance  to  the 
vomit.  Profuse  haematemesis  is  but  rarely  the 
direct  cause  of  death  ;  repeated  small  losses  ac- 
celerate the  patient's  end.  It  is  unusual  for  the 
pathologist  to  lie  able  to  recognise  an  open  artery 
as  the  source  of  the  bleeding.  See  H^iiMATEMESis, 
p.  620. 

2.  Physical  Signs  of  the  Involvement  of 
the  Stomach. — Careful  inspection  and  palpation 
of  the  abdomen  will  usually  enable  the  physician  to 
detect  some  departure  from  the  normal  condition. 
The  abdomen  should  be  entirely  uncovered  in  a 
good  light,  and  no  pains  spared  to  obtain  complete 
relaxation  of  the  abdominal  muscles.  An  area  of 
hyperesthesia,  a  point  of  tenderness  on  deep  palpa- 
tion, or  a  sense  of  resistance  may  be  the  only  indi- 
cation of  the  existence  of  growth.  In  some  cases 
clear  evidence  of  hypertrophy  and  dilatation  of  the 
stomach  may  be  found  as  indicated  by  distension  of 
the  upper  part  of  the  abdomen,  succussion,  and  visible 
peristalsis  (p.  1596).  In  others  a  tumour  may  be 
seen  or  felt,  in  or  near  the  gastric  region  (p.  1588). 
The  normal  relations  of  the  parts  may  be  altered,  and 
in  the  absence  of  symptoms  of  gastric  disorder,  it 
may  be  difficult  to  determine  the  viscus  in  which  the 
tumour  is  situated.  Many  cases  of  gastric  neoplasm 
have  been  mistaken  for  growth  in  the  spleen,  liver, 
colon,  pancreas  or  lymphatic  glands.  Careful  in- 
vestigation as  to  the  relation  of  the  tumour  to  the 
gastric  resonance  may  enable  a  diagnosis  to  be  made, 
and  with  the  oljject  of  determining  this  relation  it 
may  be  desirable  cautiously  to  distend  the  stomach 
with  gas.  A  gastric  tumour  may  vary  its  position 
in  accordance  with  the  amount  of  distension  of  the 
viscus.  It  commonly  descends  on  inspiration,  and 
may  be  moved  by  the  physician's  hand,  or  by  the 
patient  turning  from  side  to  side.  It  is  obvious  that 
the  tumour  will  be  most  easily  felt  if  it  occupies 
the  pylorus  or  the  greater  curvature.  If  the  lesser 
curvature  is  alone  involved,  or  if  the  whole  organ  is 
contracted,  it  is  likely  to  escape  detection.  A  small 
'  india-rubber-bottle  stomach  '  has,  however,  some- 
times been  recognised  as  a  hard  mass  projecting 
beyond  the  left  costal  arch.  Whether  the  gastric 
growth  forms  a  palpable  tumour  or  not,  it  is  some- 


times possible  to  detect  masses  formed  by  secondary 
deposits  in  neighbouring  organs. 

3.  General  Symptoms. — These  symptoms, 
usually  included  in  the  term  '  cancerous  cachexia,' 
are  wasting,  aniemia,  pyrexia,  and  oedema. 

Wasting  and  loss  of  strength  are  prominent  sym- 
ptoms in  nearly  all  cases.  They  are  partly  due  to 
the  nature  and  partly  to  the  situation  of  the  disease. 
In  most  cases  the  wasting  is  easily  recognised  to 
be  out  of  proportion  to  the  loss  of  digestive 
power,  and  is  often  indeed  observed  before  any 
symptoms  of  gastric  disturbance  are  in  evidence. 
Ana?mia  is  equally  common,  and  is  an  early 
symptom.  Great  attention  has  lately  been  paid 
to  examination  of  the  blood  ;  but  with  our  present 
knowledge  little  assistance  in  diagnosis  is  thereby 
given,  except  to  differentiate  between  pernicious 
anaemia  and  gastric  cancer.  The  anremia  of  cancer 
is  rarely  so  extreme  as  in  the  idiopathic  variety, 
and  is  invariably  associated  with  a  deficiency  of 
haemoglobin  relatively  greater  than  the  diminution 
in  the  number  of  red  blood-corpuscles.  Osier  found 
more  or  less  fever  in  half  his  cases,  and  failed  to 
establish  its  relationship  either  to  ulceration  of  the 
growth  or  to  the  existence  of  secondary  deposits. 
It  is  probably  a  direct  effect  of  the  neoplasm. 
Gidema  of  the  lower  extremities  is  fairly  common, 
and  general  anasarca  rare.  They  are  both  attri- 
butable to  the  anai'fflic  state  and  to  the  enfeebled 
circulation.  The  possibility  of  secondary  deposits 
causing  pressure  upon  veins  must  not  be  disre- 
garded. The  same  conditions  of  the  circulation 
which  favour  cedema  are  probably  also  responsible 
for  producing  thrombosis  of  the  veins. 

4.  Secondary  Symptoms. — These  are  the 
result  of  an  extension  of  the  growth  to  other  parts, 
or  of  the  development  of  secondary  deposits.  A 
moderate  degree  of  ascites  may  be  present,  either 
as  the  result  of  cancerous  deposits  in  the  peritoneum 
or  of  obstruction  to  the  portal  vein.  Jaundice, 
from  growth  in  the  liver,  may  be  the  earliest  mani- 
festation of  disease,  or  it  may  come  on  a  few  days 
before  the  patient's  death.  General  peritonitis  from 
perforation  of  the  stomach  is  very  rare.  If  per- 
foration takes  place  a  localised  peritoneal  abscess  is 
the  usual  result.  Metastases  in  the  supraclavicular 
or  inguinal  lymphatic  glands,  or  in  the  region  of 
the  umbilicus,  may  sometimes  be  the  first  clue  to 
the  malignant  nature  of  the  gastric  trouble  from 
which  a  patient  is  suffering. 

Differential  Diagnosis. — The  diagnosis  of 
cancer  of  the  stomach  depends  largely  upon  the 
recognition  of  symptoms  belonging  to  two  or  more 
of  the  four  groups  enumerated  above.  It  is  not 
uncommon  in  the  earlier  stages,  or  even  throughout 
the  disease,  for  cases  to  present  symptoms  strictly 
confined  to  one  of  the  above  groups,  or  the  sym- 
ptoms in  one  group  may  so  predominate  as  to  cause 
others  to  be  overlooked.  The  conditions  for  which 
cancer  of  the  stomach  may  be  mistaken  will  of 
course  depend  upon  the  group  to  which  the  pre- 
dominant symptoms  belong.  When  pain  and 
vomiting  are  the  main  symptoms,  dyspepsia  and 
chronic  gastritis  must  be  considered  ;  while  if  these 
symptoms  are  complicated  by  ha;matemesis,  gastric 
ulcer  or  cirrhosis  of  the  liver  may  be  mistaken  for 
cancer.  Hypertrophy  and  dilatation  of  the  stomach 
may  be  caused  by  cicatrisation  of  a  simple  ulcer,  as 
well  as  by  cancerous  stenosis  of  the  pylorus.  A 
mass  of  growth  in  the  stomach  producing  a  definite 
tumour  unaccompanied   by  symptoms  of  gastric 
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disturbance  may  be  mistaken  for  simple  or  neo- 
plastic enlargement  of  neighbouring  viscera.  The 
greatest  difficulty  in  diagnosis  occurs  when  the 
general  symptoms  of  cancerous  cachexia  are  present 
without  symptoms  or  physical  signs  of  local  involve- 
ment of  the  stomach,  or  when  the  latter  are  in 
abeyance  while  the  secondary  effects  of  the  growth 
are  evident.  Such  cases  have  received  the  name  of 
'  latent  cancer '  of  the  stomach.  During  life  they 
may  be  regarded  as  examples  of  pernicious  ansemia, 
general  tuberculosis  or  Bright's  disease,  or  if  their 
cancerous  nature  is  recognised  the  situation  of  the 
growth  may  be  undetermined,  or  its  secondary  de- 
posits in  the  liver  or  peritoneum  alone  detected. 

Treatment. — There  is  no  evidence  that  cancer 
of  the  stomach,  when  once  established,  can  be 
'  cured  '  except  as  a  result  of  its  complete  removal 
by  the  surgeon.  Even  when  so  removed,  the  ten- 
dency to  recurrence  is  very  great.  The  earlier  the 
operation  is  performed  the  less  the  tendency  to 
recurrence.  Herein  lies  the  great  difficulty  in  sur- 
gical treatment.  In  the  early  stages  the  diagnosis 
is  often  impossible  ;  in  the  later  stages,  when  dia- 
gnosis becomes  certain,  successful  removal  is  im- 
probable. The  want  of  success  in  the  later  stages 
is  due  to  two  causes.  In  the  first  place  the  patient's 
cachectic  condition  renders  him  an  unsuitable  sub- 
ject for  so  serious  an  operation,  and  in  the  second 
place  metastases  in  distant  parts  are  likely  to  have 
already  occurred.  Some  authors  have  confidently 
stated  that  no  case  in  which  the  diagnosis  can  be 
made  is  suitable  for  surgical  treatment.  But  con- 
stant progress  in  methods  of  early  diagnosis  and  in 
surgical  technique  alters  our  point  of  view.  If  the 
physician  bears  constantly  in  mind  that  every  case 
of  gastric  trouble  in  a  patient  of  middle  age  may  be 
one  of  cancer  of  the  stomach,  and  carefully  employs 
all  the  means  of  diagnosis  at  his  disposal,  he  will 
be  able  to  place  many  suitable  cases  in  the  hands 
of  the  surgeon. 

Hitherto  we  have  considered  surgical  treatment 
in  early  cases  with  the  object  of  complete  removal 
of  the  growth.  The  surgeon  may  also  be  called  in 
later  to  alleviate  symptoms  in  cases  that  are  ob- 
viously too  far  advanced  for  radical  cure.  When 
there  is  obstruction  at  either  orifice  life  may  be 
prolonged  by  appropriate  surgical  measures.  With 
growth  involving  the  cardiac  orifice  gastrostomy,  if 
performed  before  the  patient  has  reached  an  extreme 
condition  of  starvation,  may  prove  of  great  benefit. 
Nourishment  can  then  be  well  maintained,  and  the 
removal  of  irritation  to  the  growth  by  the  passage 
of  food  may  alleviate  pain  and  arrest  the  progress 
of  the  neoplasm.  On  the  other  hand,  pyloric  ob- 
struction should  be  met  by  making  an  anastomosis 
between  the  stomach  and  a  loop  of  small  intestine. 
Not  only  may  life  be  considerably  prolonged  by 
such  an  operation,  but  a  most  striking  improvement 
may  ensue  in  the  patient's  condition.  Pain  and 
vomiting  may  be  entirely  relieved,  and  the  patient's 
ability  to  take  food  greatly  increased. 

Apart  from  surgical  measures  considerable  allevia- 
tion to  suffering  may  be  brought  about  by  diet,  by 
washing  out  the  stomach,  and  by  drugs.  So  great 
may  be  the  effect  of  medical  treatment  that  it  is 
necessary  to  bear  in  mind  that  a  rapid  relief  of 
symptoms  must  not  cause  a  diagnosis  of  cancer  to 
be  lightly  given  up. 

Diet. — The  dietetic  treatment  of  cancer  of  the 
stomach  does  not  materially  differ  from  that  to  be 
employed  in  cases  of  digestive  failure  from  other 


causes.  As  a  general  principle  it  is  well  to  allow 
the  patient  to  take  the  most  substantial  diet  that 
experience  shows  him  to  be  able  to  digest  without 
serious  pain.  The  time  may  come  when  nothing 
but  predigested  milk  will  be  tolerated  by  the 
stomach,  or  when  feeding  must  be  entirely  effected 
by  nutrient  enemata.  This  date  will  probably  be 
only  hastened  if  the  diet  is  too  much  restricted  in  the 
earlier  stages  of  the  disease.  Bearing  in  mind  this 
principle,  and  having  regard  to  the  fact  that  we 
cannot  hope  to  restore  the  patient's  normal  digestive 
powers,  the  diet  must  be  chosen  according  to  the 
directions  laid  down  ni  pp.  1597,  1601,  1603,  and 
1606.  It  is  often  wise  to  consult  the  patient's  palate, 
even  though  his  choice  of  diet  may  appear  to  run 
counter  to  physiological  laws. 

Lavage.  —  The  operation  should  at  first  be  under- 
taken daily,  and  subsequently  two  or  three  times  a 
week.  The  most  suitable  time  is  about  half  an 
hour  before  one  of  the  principal  meals,  either  in 
the  morning  or  the  evening.  Washing  is  especially 
indicated  in  cases  of  pyloric  obstruction  with  reten- 
tion of  food  ;  but  excellent  results  are  often  obtained 
in  cases  where  no  organic  obstruction  exists.  Pro- 
ducts of  decomposition  or  portions  of  necrotic 
growth  are  likely  to  be  present  in  all  cases  of  cancer, 
and  it  is  their  complete  removal  which  is  respon- 
sible for  the  relief  of  pain  and  vomiting  which  so 
often  follows  this  proceeding.  Tepid  boiled  water 
is  the  best  medium  to  use.  Various  antiseptic  solu- 
tions have  been  recommended,  but  if  such  are  em- 
ployed it  must  be  borne  in  mind  that  very  occa- 
sionally the  fluid  injected  cannot  be  easily  removed. 
The  antiseptic  solution  should  therefore  be  dilute 
and  innocuous.    See  pp.  1597  and  854. 

Medicinal. — Various  drugs  may  be  given  with 
the  object  of  increasing  the  digestive  power,  arrest- 
ing decomposition,  or  allaying  pain.  The  absence 
of  free  hydrochloric  acid  from  the  gastric  secretions 
in  cancer  of  the  stomach  would  seem  to  indicate 
that  this  drug  might  be  given  with  advantage,  and 
in  the  early  stages  an  acid  mixture  containing  nux 
vomica  is  often  usefully  prescribed  after  meals.  As 
a  general  rule,  however,  alkaline  mixtures  prove 
more  effectual  in  relieving  pain.  Opium  or  morphine 
should  not  be  withheld  if  the  pain  is  severe,  and  is 
unrelieved  by  washing  out  the  stomach.  Morphine 
may  be  conveniently  combined  with  bismuth  sus- 
pended in  mucilage,  while  a  pill  containing  opium, 
nux  vomica,  and  creosote  often  proves  beneficial 
where  pain  is  associated  with  rapid  fermentation  of 
the  gastric  contents. 

Lauriston  E.  Shaw. 

STOMACH,  Neuroses  of  the. — Gastric  neu- 
roses may  be  classified  as  :  I.  Motor  ;  II.  Sensory  ; 
III.  Secretory.  Under  each  one  of  these  we  may 
distinguish  (a)  states  of  excitation,  and  {h)  states  of 
depression. 

Irritative  Motor  Neuroses.  —  i.  Cai'dio- 
spasm. — Cardiospasm  is  a  secondary  disease  in  the 
great  majority  of  cases,  due  either  to  hyperassthesia, 
to  very  strong  irritation  of  the  mucous  membrane 
of  the  cardia,  or  to  abnormal  expansion  of  the 
stomach  by  air  and  gases.  It  may  occur  in  ulcer 
and  carcinoma  of  the  lower  end  of  the  oesophagus 
and  of  the  cardia. 

The  prominent  symptoms  depend  upon  the  in- 
ability to  pass  solids,  liquids  or  gases,  in  either 
direction  from  the  cardia  :  the  strongest  efforts  at 
vomiting  bring  up  nothing.    There  are  two  forms 
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of  this  neurosis,  the  acute  and  chronic.  The  acute 
cardiospasm  appears  suddenly,  spasmodically,  and 
is  of  short  duration.  It  is  recognised  only  when  a 
tube  is,  for  instance,  introduced  into  the  stomach, 
or  when  food  or  drink  is  taken  by  the  patient. 
The  chronic  form  is  a  very  stubborn  and  grave 
disease,  and  may  even  become  the  cause  of  death 
through  inanition.  The  patients  have  an  unmis- 
takable feeling  that  deglutition  is  impeded  if  they 
happen  to  swallow  during  an  acute  cramp.  If  in 
spite  of  this  food  is  still  swallowed,  the  lower  part 
of  the  oesophagus  immediately  above  the  stomach 
becomes  distended. 

The  recognition  of  cardiospasm  is  made  by 
auscultating  for  the  deglutition-sounds  with  a  stetho- 
scope while  the  patient  is  directed  to  swallow  some 
water;  absence  -  of  the  second  deglutition-sound 
means  an  obstruction  at  the  lower  end  of  the  oeso- 
phagus or  at  the  cardia.  Passage  of  the  stomach - 
lube  gives  information  concerning  the  permeability 
of  the  oesophagus. 

Treatment  consists  in  the  avoidance  of  causes  in- 
creasing neurasthenia  ;  correction  of  aerophagia  ; 
introduction  of  firm  thick  tubes,  which  are  allowed 
to  remain  in  position  for  twenty  minutes ;  and 
application  of  cocaine  hydrochloride  and  camphor- 
menthol  to  the  lower  end  of  the  oesophagus  and 
cardia.  The  galvanic  current  is  of  value  in  the 
treatment,  the  anode  being  placed  in  the  cardia  by 
an  intragastric  electrode,  the  cathode  over  the  cer- 
vical spine.  The  bromides  may  give  relief  if  con- 
tinued two  to  three  weeks. 

2.  Pyloric  spasm. — This  may  be  due  to  gastric 
hypera;sthesia,  to  chemical  irritation  by  excess  of 
hydrochloric  acid  or  by  abnormal  formation  of 
organic  acids,  to  dilatation  of  the  stomach  by  gases, 
and  to  toxic  and  irritative  substances  formed  by 
intragastric  fermentation.  Secondary  spasm  may 
accompany  ulcer,  or  ulcerating  carcinoma  of  the 
pylorus. 

It  may  be  assumed  to  exist  when  atony  of  the 
stomach  occurs  without  any  assignable  cause.  Per- 
sistent pyloric  spasm  may  lead  to  pronounced 
gastric  dilatation.  If  associated  with  intense  pain 
and  hyperacidity,  gastric  ulcer  should  be  suspected. 

By  way  of  treatment  the  pylorus  may  be  intu- 
bated by  the  author's  method  of  duodenal  intuba- 
tion (Hemnieter's  Diseases  of  the  Stomach.,  2nd  edi- 
tion, p.  53).  The  bromides,  30  grs.,  combined 
with  ^  gr.  ext.  belladonnx,  or  5  grs.  chloral  hydrate, 
are  very  useful  in  this  condition.  The  galvanic 
current,  and  spraying  with  cocaine  and  menthol, 
may  also  be  employed. 

3.  6^£7j'/'?w/a.f/'«.  —  Gastrospasm  signifies  a  spas- 
modic contraction  of  the  entire  gastric  musculature. 
The  whole  stomach  may  be  contracted,  so  as  to 
resemble  a  cannon-ball.  It  is  fortunately  a  very 
rare  condition.  It  closely  resembles  gastric  hyper- 
peristalsis. 

4.  Gastric  Jiyperperistalsis. — '  Peristaltic  unrest ' 
is  the  name  Kussmaul  gives  to  a  state  of  the  stomach 
characterised  by  the  appearance  of  extraordinarily 
rapid  contractions,  appearing  especially  after  meals, 
but  continuing  also  during  the  day  and  sometimes 
through  the  night  with  an  entirely  empty  stomach. 
The  patients  complain  of  disagreeable  sensations  of 
heaving  to  and  fro,  of  unrest,  and  contractions  in 
the  region  of  the  stomach.  When  there  is  ectasis 
or  dislocation  of  the  stomach  present  simultaneously 
these  abnormally  strong  contractions  may  be  seen 
and  felt  externally.    Sometimes,  also,  peristaltic 


unrest  of  the  small  intestine  co-exists  with  that  of 
the  stomach. 

Increased  activity  of  the  stomach  may  be  brought 
about — (l)  As  a  reflex  process,  through  hyper- 
aisthesia  of  the  sensory  nerves  ;  (2)  by  a  strong 
stimulation  of  the  mucous  membrane  of  the  stomach 
by  excess  of  hydrochloric  acid,  by  organic  acids, 
and  by  distension  from  abnormal  fermentation  ; 
(3)  as  the  result  of  an  advanced  stenosis  of  the 
pylorus  or  duodenum  ;  and  (4)  owing  to  an  increased 
irritability  of  the  motor  nerves. 

Sexual  excesses,  repeated  intense  emotions,  an 
unsuitable  mode  of  living,  general  nervousness,  as 
well  as  ansemia,  increase  the  disposition  to  this 
disease. 

The  patients  frequently  complain  of  a  lack  of 
appetite,  belching,  nausea,  and  vomiting.  Loss  of 
flesh  may  occur,  so  that  a  suspicion  of  malignant 
disease  may  arise.  If  the  small  intestine  is  also 
the  seat  of  active  peristaltic  unrest,  intestinal  gases 
and  liquids  sometimes  regurgitate  into  the  stomach  ; 
the  eructations  are  then  very  foul-smelling,  and 
even  fxculent. 

Treatment  consists  in  avoidance  of  sexual  ex- 
cesses, mental  shocks,  and  over-exertion.  If  the 
peristaltic  unrest  is  a  partial  or  resultant  effect  of  a 
decided  neurasthenia  or  ansemia,  change  of  air  and 
hydropathic  procedures  are  useful.  Ana;mia  must 
also  be  corrected.  Sedatives,  like  the  bromides, 
opium,  and  belladonna,  are  said  to  exert  a  more 
controlling  effect  on  the  intestinal  than  on  gastric 
hyperperistalsis.  • 

In  severe  cases  in  which  the  peristaltic  unrest 
continues  through  the  night,  rest  in  bed  and  a  milk 
diet  are  recommended,  and  cold  bandages  or 
packings  of  the  stomach  should  be  tried,  and  if 
these  do  not  relieve,  then  warm  cataplasms.  Any 
immoderate  distension  of  the  stomach  is  to  be 
strictly  avoided.  The  present  writer  has  had  satis- 
factory results  with  exclusive  rectal  feeding  in  two 
cases  of  peristaltic  unrest. 

Of  medicines,  sodium,  ammonium,  or  strontium 
bromide,  in  doses  of  45  to  75  grs.  three  times  in 
twelve  hours,  or  extract  of  belladonna  {"^  to  ^  of  a 
grain),  are  to  be  recommended.  In  a  persistent 
case  of  peristaltic  unrest  in  a  gouty  patient  sali- 
cylate of  sodium  (20  grs.)  along  with  bismuth 
subnitrate  (16  grs.)  three  times  daily  appeared 
useful. 

5.  Nervous  eritctation.  —  The  belching  up  of 
tasteless  or  offensive  gases  is  a  frequent  symptom 
in  most  gastric  diseases,  and  occurs  at  times  in 
every  normal  person.  The  pathological  eructation 
which  occurs  in  neurasthenia  consists  of  the  explo- 
sive evacuation  of  tasteless  gas  in  large  quantities. 
The  attacks  are  usually  paroxysmal,  and  the  gas 
that  is  expelled  is  air  which  has  been  swallowed. 
Nervous  individuals,  particularly  hysterical  patients, 
may  belch  up  air  during  the  entire  day,  and  often 
during  the  night. 

An  exaggerated  form  of  this  disease  is  known  as 
p)ieuiuatosis.  Considerable  dyspnoea  may  occur  in 
these  cases  resembling  the  '  asthma  dyspepticum  ' 
of  Henoch.  In  many  cases  persistent  constipation 
will  be  found  to  be  an  retiological  factor. 

In  order  to  cure  this  disorder  the  patient  and  his 
attendant  must  be  instructed  that  the  eructation  is 
largely  a  habit,  and  that  by  close  observation  the 
patient  can  be  interrupted  in  the  act  of  swallowing 
air.  Penzoldt  cured  a  patient  of  this  kind  by 
making  him  keep  his  mouth  open  for  a  half-hour. 
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as  it  is  impossible  to  swallow  air  when  the  mouth 
is  open.  The  explosive  eructations  of  hysterical 
patients  are  best  treated  by  methods  directed 
towards  the  psychical  condition  of  the  case.  Quincke 
has  seen  cures  by  introducing  a  thick,  soft  stomach- 
tube,  which  is  permitted  to  rest  for  a  while  in  the 
oesophagus.  Cases  that  depend  upon  aspiration  by 
alternate  expansion  and  contraction  of  the  stomach 
are  benefited  by  the  intragastric  application  of  the 
galvanic  current.  The  neurasthenic  foundation  of 
the  disease  should  receive  careful  attention,  e.g.  by 
a  course  of  surf-bathing.  Cold  sponging  and 
massage  are  very  useful  aids  in  treatment.  Among 
the  drugs  that  have  been  recommended  are  small 
and  frequently  repeated  doses  of  arsenic,  bella- 
donna, or  atropine.  Hypodermic  injections  of  mor- 
phine may  be  required  in  severe  cases. 

6.  Nervous,  habitual,  or  reflex  vomiting. — There 
are  three  forms  of  nervous  vomiting  :  (l)  The  cere- 
bral or  spinal  vomiting,  which  is  caused  by  direct 
or  indirect  stimulation  of  the  vomiting  centre  in  the 
medulla  oblongata  from  foci  of  irritation  in  the 
brain  and  spinal  marrow.  (2)  Nervous  vomiting, 
occurring  as  a  symptom  of  hysteria  or  neurasthenia. 

(3)  The  reflex  vomiting,  in  a  more  restricted  sense, 
brought  about  by  reflex  irritations  from  various 
other  organs  in  the  body. 

(1)  Cerebral  vomithig. — See  Vomiting. 
Spinal  vomiting  (gastric  crises).  —  See  Tabes 

DORSALIS. 

Periodical  vomiting  (Leyden). — This  is  a  com- 
bination of  symptoms  in  which  the  prominent 
feature  is  vomiting  that  returns  at  regular  intervals. 
The  attacks  begin  without  any  marked  prodromal 
symptoms,  in  the  midst  of  apparently  good  health. 
Gastralgia  may  introduce  the  attack  or  follow  it. 
The  appetite  is  lost,  pulse  small  and  frequent, 
tongue  coated  and  dry.  The  patients  may  have 
intense  headache  or  even  slight  delirium.  It 
appears  occasionally  as  a  primary,  idiopathic  neu- 
rosis of  the  vagi  ;  it  has  also  been  known  to  occur 
with  hydronephrosis,  floating  kidney,  diseases  of 
the  uterus  and  ovaries,  intestinal  entozoa,  and 
nicotine-poisoning. 

(2)  Nervous  vomiting  in  the  course  of  neurasthe- 
nia and  hysteria  (M.  Rosenthal). — These  patients 
frequently  complain  of  severe  pain  in  the  gastric 
region,  pointing  to  a  hyperjesthesia  of  the  sensory 
nerves.  The  following  points  are  characteristic  of 
vomiting  of  nervous  origin  (Stiller)  :  (l)  the  facility 
of  the  emesis  ;  (2)  the  independence  of  the  quality 
and  quantity  of  the  ingesta  ;  (3)  the  capriciousness 
with  which  very  bizarre  articles  of  diet  are  fre- 
quently  retained   to    the    exclusion   of    others ; 

(4)  sometimes  the  elective  vomiting  of  certain  sub- 
stances which  seemingly  are  separated  from  the 
mixed  chyme  ;  (5)  the  carelessness  with  which  the 
patient  endures  the  habitual  sickness ;  (6)  the 
tolerance  of  the  body  to  the  effect  of  inanition 
caused  by  the  habitual  vomiting ;  (7)  the  extra- 
ordinary influence  of  the  slightest  causes  that  act 
on  mood  or  temperament  ;  (8)  the  frequent  occur- 
rence of  emesis  when  no  food  has  been  taken  and 
the  stomach  is  apparently  empty  ;  (9)  the  presence 
of  other  nervous  symptoms  alternating  or  contem- 
poraneous with  the  vomiting  ;  to  these  Boas  adds 
(10)  the  absence  of  important  secretory  or  motor 
disturbances.  Nausea  and  retching  are  absent  in 
the  vomiting  of  hysterical  patients. 

Juvenile  vomiting  is  an  expression  of  a  dyspep- 
sia developed  in  school  children  as  the  result  of 


mental  over-exertion.  The  symptoms  are  dyspep- 
tic complaints,  gastralgia,  vomiting,  great  pallor, 
dilatation  of  pupils,  slowing  of  the  pulse,  and  con- 
stipation. 

(3)  Reflex  vomiting  in  a  more  restricted  sense. — 
This  may  occur  as  a  result  of  abdominal  disease,  not 
only  grave  disorders  such  as  peritonitis  and  the 
various  forms  of  colic,  but  also  of  slight  derange- 
ments of  the  female  sexual  organs.  Normal  men- 
struation and  pregnancy  are  occasionally  accom- 
panied by  emesis  [see  Pregnancy,  Disorders  of). 

Whenever  possible  the  treatment  must  be  di- 
rected to  the  underlying  causal  diseases.  Gas- 
tralgic  pains  and  hyperassthesia  can  be  relieved  by 
a  hot  cataplasm  on  the  stomach,  but  the  application 
of  the  galvanic  current — the  anode  on  or  in  the 
stomach,  the  cathode  alternately  on  the  sternum 
and  spinal  column — will  be  more  efficacious.  In- 
ternal gastric  douching  with  warm  water,  and 
spraying  the  inside  of  the  stomach  with  menthol 
and  cocaine,  are  also  generally  followed  by  cessa- 
tion of  the  pain.  With  regard  to  diet,  the  idiosyn- 
crasy of  the  patient  should  be  carefully  studied. 
'  No  diet  can  be  suggested  that  shall  be  universally 
applicable  to  all  cases.'  The  ingestion  of  liquids 
must,  as  a  rule,  be  very  much  limited,  and  thirst 
relieved  by  enemata.  If  every  meal  is  vomited,  it 
is  best  to  give  nourishment  in  very  small  quanti- 
ties— iced-milk,  champagne,  cold  tea  or  coffee,  or 
egg-albumen  with  brandy,  or  clam-bouillon  in  tea- 
spoonful  doses.  Superacidity  must  receive  ap- 
propriate treatment.  When  there  is  abnormal 
hyperesthesia  of  the  stomach,  it  is  well  to  feed 
the  patient  by  rectal  enemata  for  about  a  week  or 
ten  days.  The  most  effective  sedative  is  morphine, 
particularly  the  hypodermic  injection  of  |-  of  a 
grain,  together  with  of  a  grain  of  atropine 
sulphate  ;  or  suppositories  containing  extr.  bella- 
donnoe,  gr.  \,  with  codeine  phosphate,  gr.  j,  may  be 
tried.  When  the  vomiting  persists,  even  during 
the  night,  the  bromides,  together  with  chloral 
hydrate,  are  of  approved  efficacy.  Hysterical 
vomiting  is  best  controlled  by  withholding  all  food 
by  mouth,  and  giving  nutrient  enemata. 

Depressive  Motor  Neuroses. — (i)  Insuf- 
Jiciency  or  incontinence  of  the  cardia.  —  Incon- 
tinence of  the  cardia,  due  to  paresis  or  paralysis  of 
the  motor  nerves  of  the  ring-muscle,  is  a  compara- 
tively rare  malady,  though  somewhat  more  frequent 
than  that  of  the  pylorus.  It  appears  either  as  an 
independent  disease  or  as  a  resultant  of  other 
neuroses.  Energetic  peristalsis  of  the  stomach, 
with  the  additional  influence  of  the  abdominal 
pressure,  will  in  this  condition  raise  portions  of  the 
gastric  contents  into  the  oesophagus,  and  even  into 
the  mouth.  From  this  result  regurgitation  and 
rumination. 

Regurgitation. — At  a  longer  or  shorter  period 
after  meals  large  quantities  of  the  liquid  and  solid 
contents  of  the  stomach  are,  at  first  involuntarily, 
brought  up  again  into  the  mouth,  and  are  then  ejected. 
The  patient  generally  learns  how  to  facilitate  the 
ascension  of  the  ingesta  by  means  of  rather  severe 
contractions  of  the  musculature  of  the  abdomen. 
Long-continued  regurgitation  may  develop  into 
rumination. 

.Since  regurgitation  is  promoted  by  hasty  eating 
and  quick  swallowing  of  insufficiently  chewed  foods, 
especially  when  the  latter  are  difficult  of  digestion, 
a  diet  should  be  prescribed  that  is  easily  digestible, 
and  the  patients  should  be  directed  to  eat  slowly 
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and  chew  thoroughly.  They  should  combat  re- 
gurgitation to  the  utmost  of  their  power.  In 
stubborn  cases  the  swallowing  of  small  pieces  of 
ice  is  recommended  (Alt),  which  may  reflexly 
induce  the  musculature  of  the  cardia  to  contract. 
In  addition  massage  of  the  epigastrium,  internal 
and  external  galvanism  and  faradism,  as  well  as 
internal  administration  of  strychnine  nitrate  [t^, 
gr. )  are  indicated.  The  galvanic  current  should 
be  applied  in  the  same  manner  as  in  cardiospasm. 

Rumination  or  Merycisin.  —  Patients  afflicted 
with  this  neurosis  return  the  ingesta  from  the 
stomach  through  the  oesophagus  back  into  the 
mouth,  to  reswallow  them,  as  a  rule,  after  they 
have  been  chewed  again.  This  is  not  only  done 
without  exertion  or  nausea,  but  apparently  with  a 
certain  enjoyment.  The  regurgitation  of  ingesta 
from  the  stomach  into  the  mouth  is  usually  at  first 
voluntary,  but  later  on  involuntary.  The  ascent  of 
the  food  causes  a  pleasurable  sensation,  and  the 
patients  assist  the  act  by  means  of  the  pressure  of 
their  abdominal  muscles.  The  condition  of  the 
secretory  function  is  variable.  A  neuropathic  con- 
stitution is  a  frequent  factor  in  the  development  of 
rumination.  Heredity  seems  to  have  some  effect 
in  the  matter,  but  the  element  of  imitation  and 
suggestion  cannot  well  be  eliminated  here. 

Medicinal  treatment  in  this  disease  is  of  little 
value.  The  state  of  the  secretions  should  be  care- 
fully determined,  and  subacidity  or  superacidity 
corrected  by  appropriate  means.  The  physician 
should,  however,  in  all  cases  insist  on  slow  eating 
and  careful  chewing  ;  the  food  should  be  easily 
digestible  and  largely  composed  of  gruels  and  diet  of 
a  soft  consistency.  The  patient  should  always  take 
his  meals  in  the  presence  of  persons  for  whom  he 
has  respect  and  who  understand  how  to  combat 
the  morbid  habit.  The  success  of  the  treatment 
will  depend  upon  the  will-power  of  the  patient 
himself,  who  must  resist  the  temptation  to  ruminate 
with  all  the  self-control  at  his  command.  He 
should  be  guarded  against  using  the  contraction  of 
the  abdominal  muscles  to  assist  the  act.  A  trial 
might  be  made  with  the  intragastric  use  of  the 
faradic  and  galvanic  currents.  Hydropathic  methods 
are  sometimes  useful.  In  one  case  observed  by  the 
present  writer,  in  which  every  meal  was  persistently 
ruminated,  rectal  alimentation  for  twelve  days 
entirely  cured  the  patient.  In  another  case  the 
patient  was  cured  by  the  administration  of  ten 
grains  of  quinine  after  each  meal  ;  probably  the 
quinine  rendered  the  food  so  disgustingly  bitter 
that  the  patient  suppressed  the  regurgitation. 

(2)  Insufficiency  Of  incontinence  of  the  pylorus. — 
This  may  be  caused  by  organic  diseases  of  the 
stomach  and  intestines,  by  carcinoma  and  ulcer,  or 
by  a  stenosis  of  the  duodenum  leading  to  advanced 
dilatation  of  the  initial  part  of  the  same.  Ebstein 
has  described  rare  cases  of  insufficiency,  which 
appear,  in  the  absence  of  anatomical  changes, 
genuine  neuroses,  due  to  paralysis  of  the  motor 
nerves  of  the  pyloric  sphincter  ;  also  instances  in 
which  it  was  a  concomitant  of  myelitis  due  to  com- 
pression, of  hysteria  and  of  gout.  It  may,  perhaps, 
occur  also  as  an  idiopathic  malady.  If  the  muscular 
insufficiency  is  confined  to  the  pylorus,  then  the 
foods  and  liquids  either  remain  a  very  much  shorter 
time  than  usual  in  the  stomach,  or  enter  the  intes- 
tines immediately  after  their  ingestion  ;  thus  the 
whole,  or  almost  the  whole,  burden  of  digestion 
falls  upon  the  intestine.    Since,  however,  the  in- 


testine, in  normal  conditions,  may  entirely  make  up 
for  lack  of  digestion  in  the  stomach,  disturbances  of 
nutrition  generally  fail  to  appear,  especially  when 
an  easily  digestible  diet  is  prescribed. 

The  symptoms  of  pyloric  insufficiency  are,  in 
brief,  the  following :  If  frequent  vomiting  and 
belching  existed,  these  suddenly  cease  after  the 
setting  in  of  the  insufficiency.  If  rather  large  par- 
ticles of  food  get  into  the  intestine,  the  increased 
peristalsis  may  cause  diarrhoea.  This  may  also  be 
brought  about  by  very  cold  or  very  hot  drinks  or 
foods.  If  a  quantity  of  air  was  swallowed  with  the 
foods,  or  if  drinks  rich  in  carbonic  acid  have  been 
imbibed,  a  very  acute  tympanites  of  the  intestine 
may  develop  from  the  escape  of  air  or  carbonic-acid 
gas. 

Insufficiency  of  the  pylorus  should  be  suspected 
if  one  cannot  succeed  in  distending  the  stomach  b}' 
the  artificial  production  of  carbon  dioxide  in  the 
organ  by  tartaric  acid  and  sod.  bicarb.  Ewald, 
Boas,  and  other  authors  contend  that  this  evidence 
is  not  conclusive  ;  but  any  possible  source  of  error 
may  be  removed  by  letting  the  patient  eat  a  test- 
breakfast  before  the  distension  of  the  stomach,  since 
then  the  closure  of  the  normal  pylorus  becomes  so 
firm  that  the  carbonic-acid  gas  set  free  cannot  at 
once  escape  into  the  intestine.  If  the  air  passes 
quickly  into  the  intestine,  tympanites  of  jejunum 
and  ileum  soon  becomes  evident.  For  a  proof  of  the 
purely  nervous  origin  of  insufficiency  it  is  necessary 
to  exclude  the  above-mentioned  diseases  of  the 
stomach  and  intestine,  and  such  organic  diseases  of 
the  stomach  as  chronic  gastritis,  which  probably 
bring  about  a  serous  infiltration  of  the  annular 
muscle,  and  may  lead  to  a  temporary  insufficiency 
(Eichhorst,  Boas). 

Insufficiency  of  the  pylorus  may  be  recognised  by 
the  author's  method  of  intubating  the  duodenum 
(Archiv  f.  Verdannngsl-iankheiien,  Bd.  II.  S.  85), 
and  by  the  spiral  revolving  sound  of  Kuhn  and  of 
Tiirck. 

Only  dietetic  treatment  is  necessary,  if  there  are 
no  symptoms  of  intestinal  irritation.  In  order  to 
relieve  the  intestine  of  its  additional  task,  easih' 
digestible,  well-prepared  foods,  which  are  to  be 
carefully  masticated,  and  are  not  to  be  taken  too 
hot  or  too  cold,  should  be  prescribed.  If,  on  the 
other  hand,  complaints  such  as  diarrhoea  appear, 
we  must  attempt,  in  addition  to  the  treatment  of 
the  causal  disease,  to  get  rid  of  the  insufficiency 
by  means  of  massage,  internal  and  external 
galvanism,  and  faradism  applied  directly  to  the 
pylorus,  douches,  and  eventually  also  by  giving 
strychnine  sulphate,  gr.  Jjj,  three  times  a  day. 
Flatulence  and  constipation  call  for  massage  and 
electricity,  to  be  applied  also  to  the  intestine,  and 
dilute  hydrochloric  acid  should  be  administered  in 
doses  of  30  drops  largely  diluted  if  test-meal  ana- 
lysis shows  absence  of  this  acid. 

(3)  Atony  of  the  stoinacli  (Myasthenia  Gastrica  ; 
Insufficiency  of  the  Stomach).  See  Stomach, 
Dilatation  of. 

Irritative  Sensory  Neuroses. — (i)  Hyper- 
cesthesia.  —  Hypera.-sthcsia  of  the  stomach  is  probably 
a  neurosis  of  the  vagus,  and  a  mild  form  of  gas- 
tralgia.  Clinically,  the  two  forms  of  gastric  sensi- 
Ijility — viz.  gastralgia  and  hyperresthesia — are 
differentiated  by  the  following  facts  :  The  un- 
pleasant sensations  of  pressure,  fulness,  and  pain 
in  the  epigastrium,  with  eructations,  nausea,  and 
vomiting,  occur  in  hyperesthesia  only  after  the 
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ingestion  of  food  ;  that  is,  there  must  be  a  digestive 
stimulation  of  the  mucosa.  The  distress  occurs  only 
after  meals,  very  rarely  with  an  empty  stomach. 
In  gastralgia  the  pains  and  other  distress  occur  with 
equal  intensity  in  the  full  as  well  as  in  the  empty 
stomach  ;  digestive  irritation  is  not  necessary  to 
cause  gastralgia.  Hypeniesthesia  lasts  several  days, 
weeks,  or  even  months,  with  uniform  or  gradually 
increasing  intensity,  and  during  this  time  dyspeptic 
symptoms  occur  daily  after  each  meal ;  in  gas- 
tralgia, however,  the  pains  last  only  during  the 
attacks,  generally  for  a  few  hours 

The  primary  idiopathic  form  occurs  very  fre- 
quently as  an  accompaniment  to  chlorosis  and 
ansemia,  particularly  with  women  and  young  girls. 
Also  after  repeated  overloading  of  the  stomach  with 
indigestible  food  ;  long-continued  use  of  very  salt 
or  acid  or  spiced  foods  ;  and  the  ingestion  of  very 
hot  or  very  cold  drinks  after  long  fasting,  and  in 
debilitated  states  following  sexual  and  alcoholic  ex- 
cesses, and  chloroform -narcosis. 

Patients  with  this  neurosis  frequently  feel  the 
pulsations  of  the  abdominal  aorta,  and  complain  of 
beating  and  pulsating  in  the  stomach.  Then, 
again,'  they  have  a  feeling  of  heat  or  cold,  or  a 
gnawing,  burning  sensation,  and  an  impression  of 
restlessness  through  the  entire  stomach.  The  in- 
gestion of  food,  no  matter  of  what  consistency, 
causes  a  sensation  of  discomfort,  fulness,  nausea, 
and  even  vomiting.  These  sensations  may  increase 
to  a  typical  gastralgia. 

The  treatment  will  be  directed  in  the  first  place 
to  the  correction  of  the  underlying  fundamental 
disease.  Wherever  this  is  not  possible,  or  wherever 
an  idiopathic  form  of  hyperaesthesia  is  present,  all 
irritants  which  can  exert  detrimental  influence  upon 
the  stomach  must  be  excluded.  All  bodily  and 
mental  exertion  must  be  avoided.  In  severe  cases 
the  Weir-Mitchell  rest-cure,  together  with  Leube's 
ulcer-cure,  has,  in  our  experience,  been  very  effi- 
cacious. Hot,  moist  applications  to  the  stomach 
are  very  soothing.  Galvanism  is  a  capital  method 
of  treating  this  affection. 

Gastric  idiosyncrasies  are  those  peculiar  forms 
of  hyperesthesia  in  which  neuropathic  and  some- 
times perfectly  healthy  persons  have  morbid  sensa- 
tions only  after  ingesting  certain  foods.  These 
sensations  consist  of  headache,  light  fever,  cutaneous 
erythema,  and  urticaria.  The  author  has  observed 
persons  who  developed  urticaria  after  eating  crabs, 
potatoes,  cheese  or  strawberries.  One  patient  re- 
gularly develops  an  acute  acne  whenever  she  eats 
cheese,  another  develops  fever  whenever  he  par- 
takes of  crabs.  Pick  strongly  recommends  the  use 
of  creosote  in  these  idiosyncrasies.  Ichthyol  in- 
ternally is  also  efficacious. 

(2)  Gastralgia  (Cardialgia ;  Gastrodynia).  — 
Gastralgia,  or  neuralgia  of  the  stomach,  occurs  in 
periodical  and  spasmodic  attacks  of  severe  gastric 
pain,  alternating  with  intervals  of  freedom  from  pain. 

Gastralgia  is  frequently  a  result  of  motor  or 
secretory  neuroses— of  gastrospasm,  pylorospasm, 
and  cardiospasm,  superacidity,  and  supersecretion. 
The  root  of  the  vagus  nerve  may  be  irritated  by 
functional  and  anatomical  diseases  of  the  medulla 
and  adjacent  portions  of  the  central  nervous  system. 
We  have  observed  a  number  of  cases  of  malarial 
gastralgia  in  which  the  attacks  occurred  at  regular 
intervals,  and  could  be  distinctly  associated  with 
the  evolution  of  the  characteristic  malarial  parasite 
in  the  blood. 


A  very  careful  examination  is  necessary  before 
we  decide  that  there  is  no  real  organic  trouble  at 
the  foundation  of  the  gastralgia.  Occasionally  we 
may  find  that  gastralgias  occur  with  small  median 
hernia;  of  the  linea  alba.  Leyden  has  described 
gastralgia  with  subacute  myelitis,  and  Oser  with 
myelitis  due  to  compression. 

In  case  of  doubt  it  is  advisable  to  treat  the 
disease  as  if  it  were  an  ulcer.  In  true  gastralgia 
the  fundamental  cause  must,  if  possible,  be  dis- 
covered and  removed.  When  we  can  find  no 
organic  cause,  the  most  effective  agent  in  our  ex- 
perience has  been  the  galvanic  current,  using  very 
strong  currents  — not  less  than  twenty-five  milli- 
amperes.  Oser  claims  to  have  observed  cessation 
of  the  pains  after  application  of  the  faradic  current. 
When  the  pains  are  not  too  intense  the  internal 
administration  of  phosphate  of  codeine  (half  of  a 
grain  every  three  hours),  chloral  hydrate  (fifteen 
grains  every  four  hours),  Dover's  powder,  tincture  or 
extract  of  hyoscyamus,  extract  of  belladonna,  and 
camphorated  tincture  of  opium  are  available  re- 
medies. 

Gastralgokenosis. — Under  this  name  Boas  de- 
scribes a  painful  emptiness  of  the  stomach  which 
occurs  one  to  two  hours  after  meals,  and  may  be  so 
severe  as  to  embarrass  the  respiration  of  the  patient. 
The  paroxysms  last  only  from  one  quarter  to  one 
half  an  hour  and  are  not  connected  with  bulimia. 
These  attacks  are  said  to  be  relieved  by  the  inges- 
tion of  bread. 

(3)  AnoHialies  of  the  sensations  of  hunger  and 
appetite.  Bulimia  or  Hyperorexia. — Morbid  in- 
crease of  the  sensation  of  hunger  may  occur  as  an 
independent  neurosis,  as  a  result  of  abnormal  irri- 
tability of  the  centre  controlling  the  sensation  of 
hunger,  oras  a  symptom  of  organic  diseases  (diabetes, 
Graves's  disease,  gastric  ulcer,  tapeworm).  The 
affection  expresses  itself  by  violent  sensations  of 
hunger  coming  on  suddenly,  even  shortly  after  the 
completion  of  a  full  meal,  and  if  the  desire  for  food 
is  not  immediately  gratified,  the  patients  exhibit  signs 
of  weakness,  headache,  pallor  of  the  face,  palpitation 
of  the  heart,  roaring  noises  in  the  ears,  and  gastric 
diseases.  In  the  intervals  between  the  attacks 
hunger  and  appetite  are  normal,  but  there  are  cases 
in  which  bulimia  may  alternate  with  anorexia. 

Depressive  Sensory  Neuroses. — (i)  Acoria 
(a,  priv.  ;  /crfpos,  satiety). — Absence  of  the  normal 
feeling  of  satiation,  even  after  very  abundant  meals, 
without  increase  of  hunger  or  appetite.  The  disease 
is  generally  secondary  to  neurasthenia,  hysteria, 
or  certain  psychoses,  and  occurs  in  sexual  neura- 
sthenics. In  these  patients  no  impression  whatever 
from  the  stomach  informs  them  that  they  have  eaten 
enough. 

The  treatment  of  bulimia  when  it  is  a  secondary 
disease  must  have  regard  to  removal  of  the  primary 
cause,  such  as  intestinal  parasites,  genito-urinary 
diseases,  hyperacidity  or  ulcer,  and  any  existing 
neurasthenia,  hysteria  or  psychosis.  The  bromides 
are  very  valuable  remedies  to  reduce  the  irritability 
of  the  hunger-centre.  Arsenic,  in  the  form  of 
Fowler's  solution,  is  highly  recommended  by  Boas. 
Rosenthal  recommends  subcutaneous  injections  of 
extract  of  opium,  and  has  seen  good  results  in 
bulimia  from  cocaine  hydrochloride.  Morphine  is 
a  remedy  that  has  been  followed  by  good  results  in 
this  affection.  Electricity  is  sometimes  useful. 
These  patients  should  be  watched  during  their 
eating  and  the  meal  interrupted  when  a  normal 
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(juantity  has  been  ingested  ;  thorough  mastication 
;uid  insalivation  should  be  insisted  upon.  Strych- 
nine and  massage  of  the  stomach  suggest  themselves 
as  rational  means  of  treatment. 

(2)  Nervous  anorexia. — By  anorexia  is  meant 
the  entire  absence  of  appetite  and  loss  of  the  sen- 
sation of  hunger.  The  superlative  degree  of  this 
sensation  is  disgust  and  repugnance  toward  all  food. 
There  are  probably  no  pathological  conditions, 
either  of  the  stomach  or  of  any  other  organ  of  the 
body,  in  which  anorexia  is  not  occasionally  met 
with.  Very  frequently  chronic  gastritis,  incipient 
tuberculosis  and  carcinoma,  begin  with  this  sym- 
ptom before  any  other  signs  or  symptoms  are  mani- 
fest. 

The  primary  object  of  treatment  must  be  to  im- 
prove the  general  nervous  condition,  to  correct  any 
existing  fundamental  disease,  to  act  upon  the  psy- 
chical sphere  by  persuasion,  suggestion,  and  firm  but 
kind  argument  :  and  finally,  to  combat  the  anorexia 
itself  directly.  In  anaemia  mild  preparations  of  iron 
are  almost  indispensable.  The  Weir-Mitchell  rest- 
cure,  together  with  the  use  of  baths,  massage  and 
electricity,  has,  in  many  cases  in  our  experience, 
produced  happy  results.  When  there  is  an  absolute 
repugnance  for  food,  or  when  the  patient  is  insane, 
artificial  compulsory  alimentation  should  not  be 
postponed  too  long. 

Irritative  Neuroses  of  Secretion. — (i)  Hy- 
perehylia  (Hyper-  or  Superacidity,  Hyperchlor- 
hydria).    See  Stomach,  Functional  Disorders  of. 

(2)  Periodical  atypical Jlow  of  gas/ric Juice  (Gas- 
troxynsis  (Rossbach),  Gastroxie  (Lepine),  Gastro- 
succorrhosa  Periodica  (Reichmann)). — Gastroxynsis, 
or  periodical  flow  of  gastric  juice,  is  an  atypical 
secretion  of  the  peptic  glands,  since  it  does  not  occur 
after  a  normal  digestive  stimulation,  but  rather 
when  the  stomach  is  empty.  The  attacks  are  asso- 
ciated with  intense  gastric  distress,  severe  spasmodic 
pain,  and  vomiting  of  considerable  quantities  of 
very  acid  gastric  juice.  This  peculiar  neurosis  is 
found  almost  exclusively  among  the  educated  classes, 
and  particularly  among  those  individuals  who  are 
subjected  to  unremitting  mental  exertion.  It  may 
also  follow  nicotine-poisoning  and  dietetic  errors. 
The  attacks  occur,  as  a  rule,  in  the  middle  of  the 
night,  or  in  the  early  hours  of  the  morning.  The 
patient  has  a  very  pale  appearance,  and  the  extremi- 
ties are  frequently  cold.  A  few  hours  after  the 
first  vomiting  of  gastric  juice  the  attack  may  be 
repeated,  and  again  an  equally  large  quantity  of 
gastric  secretion,  containing  no  food-particles  what- 
ever, may  be  vomited.  The  patients  are  usually  in 
good  health,  and  severe  thirst,  loss  of  appetite, 
cephalalgia  and  great  prostration,  are  characteristic 
symptoms.  Periodical  vomiting,  when  associated 
with  hyperacidity,  must  be  carefully  distinguished 
from  gastroxynsis. 

Treatment  includes,  in  the  first  place,  the  avoid- 
ance of  stimulants  and  narcotics,  alcohol  and  tobacco, 
as  well  as  strong  coffee.  It  is  most  essential  that 
the  patients  should  avoid  mental  overwork.  Phy- 
sical exercise  should  be  indulged  in  moderately  but 
systematically.  The  bicycle  is  an  excellent  remedy 
for  periodical  flow  of  gastric  juice  ;  and  also  horse- 
exercise,  swimming,  rowing,  fencing,  gymnastic 
exercises,  and  outdoor  games.  During  the  attack 
itself,  the  effects  of  the  excess  of  acid  should  be 
counterbalanced  by  copious  draughtsof  suspensions  of 
calcined  magnesia,  ammonio-magnesium  phosphate, 
or  bicarbonate  of  sodium.    When  the  vomiting  has 


occurred  at  short  intervals,  one  should  not  hesi- 
tate to  pass  the  stomach-tube  and  wash  out  the 
stomach. 

Clironic  continuous  flow  of  gastric  juice  (Chronic 
Hyper-  orSupersecretion  (Riegel),  Gastrosuccorrhoea 
Chronica  (Reichmann). — The  diagnosis  of  this 
hypothetical  disease  depends  upon  the  presence  of 
gastric  juice  containing  hydroch  oric  acid  and  fer- 
ments in  the  fasting  stomach. 

The  present  writer  inclines  to  the  opinion  that 
chronic  hypersecretion  is  in  the  majority  of  cases 
not  a  spontaneous  idiopathic  neurosis,  but  a  secon- 
daiy  symptomatic  phenomenon.  The  most  frequeut 
causes  are  ulcer,  pylorospasm  and  mechanical  in- 
sufficiency. 

Depressive    Neuroses    of    Secretion. — 

(I)  Suhacidity  (Hypochlorhydria  or  Ilypochylia). 
See  Stomach,  Functional  Disorders  of. 

(2)  Achylia  gastrica  (absence  of  the  secretion 
of  gastric  juice  ;  nervous  inacidity,  atrophy  of  the 
stomach  ;  anadenia  ventriculi  ;  phthisis  ventriculi  ; 
achlorhydria). — The  term  aciiylia  gastrica  was  first 
proposed  by  Einhorn  to  designate  a  class  of  diseases 
in  which  no  gastric  juice  is  secreted. 

The  affection  is  found  to  exist  in  two  varieties — 
first,  the  primary  idiopathic,  possibly  inherited, 
achylia  ;  secondly,  the  acquired  or  secondary 
achylia.  The  primary  idiopathic  variety  of  achylia 
is  characterised  by  the  fact  that  absence  of  se- 
cretion is  evident  before  any  marked  anatomical 
changes  have  occurred  in  the  mucosa  which  could 
explain  the  loss  of  function.  It  is,  therefore,  as  a 
rule,  not  regarded  as  a  result  of  an  actual  disease, 
but  as  an  individual  peculiarity,  possibly  an  in- 
herited functional  debility.  There  are  undoubtedly 
persons  in  whom  gastric  secretion  may  be  absent 
for  years,  or  permanently  wanting,  yet  who,  appa- 
rently, may  enjoy  robust  health.  The  majorit)' 
of  these  individuals,  however,  liave  suffered  from 
frequent  dyspeptic  complaints,  which  are  partly  of 
a  purely  nervous  character. 

The  results  of  the  examination  of  the  gastric  con- 
tents, in  simple,  uncomplicated  achylia,  are  quite 
characteristic.  The  fasting  stomach,  examined  in 
the  morning  before  any  food  is  taken,  is  empty. 
One  hour  after  the  Ewald  test-breakfast  the  con- 
tents of  the  stomach  have  the  same  appearance  as 
they  have  in  the  mouth  before  they  are  swallowed. 
Contents  drawn  in  this  manner  are  generally  slightly 
acid,  equal  to  the  acidity  found  in  the  test-meal 
before  it  is  eaten.  The  gastric  contents,  when 
filtered  and  mixed  with  hydrochloric  acid  sufficient 
to  produce  the  reaction  with  Congo-red  paper,  can- 
not digest  discs  of  egg-albumen.  Milk  taken  by 
achylic  patients  may  be  drawn  out  twenty  to  thirty 
minutes  afterwards  uncoagulated.  Persons  with 
achylia  may  for  many  years  have  no  subjective  or 
objective  disturbance  of  any  kind  ;  but  sooner  or 
later  dyspeptic  complaints  arise,  accompanied  Ijy 
eructation,  fulness,  and  pressure  after  eating,  gradu- 
ally leading  to  attacks  of  severe  gastralgia. 

Achylia  gastrica  is  due  to  two  conditions 
(Martins):  (i)a  primary  secretory  debility  of  the 
stomach,  constituting  simple  achylia  gastrica ;  it 
has  been  supposed  that  bacterial  infection  is  an 
etiological  factor  in  bringing  about  this  state  of 
the  mucosa  ;  (2)  atrophy  of  the  gastric  mucosa 
(anadenia),  with  secondary  achylia  gastrica.  The 
primary  achylia  gastrica  is  either  congenital  or 
developed  on  the  basis  of  a  very  early  predis- 
position.   It  is  associated  with  inherited  debility  of 
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the  nervous  system,  and  prevails  among  so-called 
neuropathic  patients. 

It  is  logical  to  prescribe  dilute  hydrochloric  acid 
for  all  these  cases  whenever  it  agrees  well.  When  the 
appetite  is  absolutely  lost,  it  may  be  restored  by 
washing  out  the  stomach  with  bitter  tonics,  such  as 
gentian  and  quassia.  It  is  expedient  not  to  be  too 
exacting  with  diet-orders.  All  foods  should  be  well 
chewed,  or  preferably  finely  divided  during  the  process 
of  cooking.  The  more  food  that  is  ingested  and  well 
tolerated,  the  better  for  the  patient  in  these  cases. 

A  remedy  little  known,  but  a  very  valuable  ad- 
juvant in  treatment  for  lack  of  digestive  ferment,  is 
the  juice  of  fresh  pineapple.  This  has  decided 
proteolytic  power,  and,  besides,  is  a  pleasant, 
easily  procured  remedy.  The  ferment  is  active 
only  in  the  fresh  fruit,  and  is  destroyed  in  the  pre- 
served pineapple. 

Nervous  dyspepsia  (Leube). — {^Neurasthenia  gas- 
triea,  Ewald). — There  are  two  main  forms  of  gastric 
indigestion  that  may  be  classified  as  nervous 
dyspepsia  :  (a)  that  in  which  the  nervous  channels 
are  sympathetically  involved  owing  to  anatomical 
changes  in  the  stomach  ;  and  (b)  that  co-existing 
with  an  apparently  normal  anatomical  state  of  the 
organ.  Whatever  the  underlying  basis  or  aetiology 
of  the  disease,  the  ultimate  symptoms  can  be 
ascribed  to  a  functional  sensory  neurosis  and  over- 
excitability  of  the  gastric  nerves,  which  may  become 
so  acute  that  they  react  in  a  pathological  manner 
upon  the  influence  of  normal  digestive  stimulation. 
Neurasthenia  gastrica  has  been  observed  after  in- 
tense emotional  excitement,  exhausting  mental 
work,  alcoholic  and  sexual  excesses,  and  abuse  of 
tobacco  ;  also  associated  with  pulmonary  phthisis, 
nephritis,  and  malaria. 

Jiirgens  has  discovered  total  degeneration  of  the 
plexus  of  Meissner  and  Auerbach  in  forty-one  cases 
of  nervous  dyspepsia.  In  one  of  the  cases  in  which 
the  sensory  disturbances  were  predominant,  and  the 
intestinal  functions  involved  also,  this  author  found 
a  distinct  degeneration  of  the  muscularis  of  the 
stomach  and  intestine. 

The  clinical  picture  is  extremely  variable.  It  is 
characteristic  of  nervous  dyspepsia  that  the  gastric 
distress  is  directly  dependent  upon  the  ingestion  of 
food — that  it  occurs,  as  a  rule,  only  after  meals,  and 
not  on  an  empty  stomach.  Furthermore,  the 
quality  and  quantity  of  the  food  and  dietetic  errors 
exert  little  influence  upon  the  dyspepsia,  but  the 
sensations  of  the  patient  are  very  much  under  the 
influence  of  the  emotional  state.  The  suffering  is 
most  severe  when  the  neurasthenia  gastrica  is  ac- 
companied by  hyperacidity.  In  this  case  it  in- 
creases during  the  second  period  of  digestion,  as  the 
acidity  becomes  greater.  Such  types  are  relieved 
by  the  administration  of  alkalis,  which,  however, 
are  useless  with  achylia.  The  epigastric  region  is 
not  very  sensitive,  nor  are  there  any  characteristic 
pain-points  discoverable. 

There  may  be  normal  gastric  secretion,  hyper- 
acidity, or  inacidity.  When  inacidity  exists,  the 
ferments  can  still  be  demonstrated  in  the  gastric 
contents.  This  important  fact  will  serve  to  dis- 
tinguish this  type  of  nervous  dyspepsia  from  typical 
achylia  gastrica.  The  peristalsis  of  the  stomach  is 
in  most  cases  undisturbed,  but  there  are  cases  in 
which  temporary  motor  insufficiency  occurs. 

There  are  pain  and  pressure  in  the  head,  giddi- 
ness, tinnitus  aurium,  flashes  before  the  eyes,  rapid 
pulse,  exhaustion,  cool  extremities,  attacks  of  faint- 


ing, palpitations  of  the  heart,  dyspnoea  ;  obstinate 
constipation  is  often  met  with  ;  also  borborygmi 
and  flatulence. 

The  course  of  the  disease  is  chronic,  and  it 
may,  in  severe  cases,  by  continued  and  progres- 
sive loss  of  strength  and  emaciation,  prove  fatal. 
When  the  cause,  such  as  sexual  excesses,  abuse 
of  alcohol  and  tobacco,  bodily  and  mental  over- 
exertion, can  be  removed,  the  resulting  nervous 
dyspepsia  may  be  permanently  cured. 

Hetepochylia  (eVcpos,  other  ;  and  x^^^^i  secre- 
tion).— This  term  is  suggested  by  the  writer  to 
denote  a  rapidly  alternating  state  of  secretion, 
occurring  chiefly  in  nervous  dyspepsia. 

Nervous  dyspepsia  with  inacidity  may  be  con- 
founded with  chronic  gastritis  or  carcinoma,  and 
nervous  dyspepsia  with  hyperacidity  may  be  con- 
founded with  ulcer,  while  other  forms  again  may 
bear  a  striking  resemblance  to  atony  or  myasthenia. 
For  the  separation  of  chronic  gastritis  from  nervous 
dyspepsia,  the  following  facts  are  of  importance  : 
Chronic  gastritis  is  accompanied  more  frequently  by 
vomiting  ;  the  stomach  contains  large  quantities  of 
mucus  and  a  few  streaks  of  blood  ;  we  may  also 
have  stagnation  of  the  contents.  The  course  of 
chronic  gastritis  is  more  uniform  and  typical,  and 
the  dyspeptic  symptoms  are  directly  influenced  by 
the  quality  and  quantity  of  the  ingesta.  In  carci- 
noma the  distress  is  present  at  all  times,  even  on  an 
empty  stomach,  vomiting  is  frequent,  and  the  fer- 
ments are  absent  when  the  HCl-secretion  is  lost. 
In  nervous  dyspepsia  the  ferments  are  still  present, 
though  hydrochloric  acid  may  be  absent.  The 
differentiation  of  nervous  dyspepsia  from  ulcer  be- 
comes difficult  only  in  those  cases  in  which  there  has 
been  no  hrematemesis.  The  constant  dependence  of 
gastric  pain  upon  the  food,  and  the  sharply  circum- 
scribed painful  points  in  the  epigastric  region  and 
in  the  back,  are  unmistakable  criteria. 

In  treating  these  cases  the  fundamental  causes 
of  disease  should  be  sought  out,  and,  if  possible, 
removed.  In  those  forms  of  nervous  dyspepsia 
which  depend  upon  an  undue  excitation  of  the 
nervous  system,  due  to  sexual  excesses,  abuse  of 
alcohol  and  nicotine,  or  excessive  mental  or  bodily 
exertion,  improvement  cannot  be  hoped  for  unless 
these  states  are  remedied. 

The  physician  must  gain  the  absolute  confidence 
of  his  patient.  For  this  purpose  he  should  show 
a  sincere  interest  in  the  suffering  of  his  patient, 
even  if,  after  a  repeated  and  thorough  examination, 
he  should  become  convinced  that  his  complaints 
are  exaggerated. 

A  course  of  mild  gymnastic  training — riding, 
rowing,  fencing,  or  the  bicycle,  moderately  used — 
is  a  better  means  of  promoting  appetite  and  regular 
evacuations  than  drugs.  A  sojourn  in  the  moun- 
tains or  at  the  sea-side  is  a  great  help.  Massage 
improves  the  nutrition  of  the  muscles  and  nerves, 
and  favours  a  vigorous  circulation,  metabolism,  and 
regular  evacuations.  Cold  sponge-baths,  also,  taken 
in  the  morning  immediately  after  rising,  have  a 
bracing  effect.  The  favourable  effects  of  hydro- 
therapeutic  methods  do  not  become  manifest  until 
they  have  been  applied  for  two  or  three  weeks. 
They  are  then  followed  by  improvement  in  the 
appetite  and  sleep.  When  the  insomnia  is  per- 
sistent a  warm  salt  bath,  at  the  temperature  of  the 
body,  often  acts  similarly  to  an  hypnotic. 

Irrigations  and  douches  of  the  gastric  mucosa 
are  used  to  reduce  the  hyperKsthesia  of  the  gastric 


STOMACH,  DISEASES  OF 


i6ig 


nerves,  and  for  this  purpose  carb<">nated  waters  are 
preferable  to  .>ti!l  waters.  Galvanism  of  the 
abdomen  and  the  spinal  region  and  general  faradi- 
sation are  also  applicable  in  these  cases. 

The  physician  must  see  that  the  articles  of  food 
possess  considerable  variety  and  are  well  cooked 
and  appetising.    Experience  is  the  best  guide. 

Large  enemata  of  pure  olive-oil  (300  c.c.  at  a 
time),  combined  with  abdominal  massage,  are 
sometimes  curative  in  the  nervous  constipation, 
particularly  the  membranous  colitis  present  in  these 
patients.  Perhaps  the  most  effective  treatment,  on 
the  whole,  is  that  designated  as  the  Weir- Mitchell 
rest-cure,  a  combination  of  hydrotherapeutic,  elec- 
trical, and  dietetic  treatment,  with  gymnastics, 
rest,  massage,  and  as  much  sleep  as  possible. 

The  drugs  that  have  been  employed  in  neur- 
asthenia gastrica  are  the  tonics,  sedatives,  and 
hypnotics.  In  complete  inacidity  the  basic  orexine 
(5  grains  three  times  a  day)  has  been  much  lauded  by 
Penzoldt,  but  the  writer  has  not  been  able  to  con- 
vince himself  that  this  drug  can  restore  the  secre- 
tion of  HCl.  The  fluid  extract  of  condurango  (one 
teaspoonful  three  times  a  day)  and  the  bitter  tonics, 
calumba,  gentian,  quassia,  in  doses  of  one  drachm 
three  times  a  day,  are  sometimes  of  value.  The 
remedy  we  have  most  faith  in  is  the  sulphate  of 
strychnine  of  a  grain  three  times  a  day  con- 
tinued for  one  month  at  least).  When  malaria  is 
associated  with  the  nervous  dyspepsia  quinine  is 
the  best  remedy. 

John  C.  Hemme'i  er. 

STOMACH,  Perfopation  of,  and  its  Re- 
sults.—  Perforation  of  the  stomach  is  but  rarely 
the  result  of  mechanical  injury  by  swallowed  bodies  ; 
it  is  usually  the  result  of  disease — sometimes  of  the 
action  of  corrosive  poison,  but  more  commonly  of 
ulcer  or  carcinoma  of  the  organ.  It  occurs  in  from 
13  to  18  per  cent,  of  all  cases  of  ulcer,  and  is  a 
comparatively  rare  event  in  cancer.  Perforation  in 
ulcer  of  the  stomach  is  most  frequent  in  young 
females,  and  is  more  likely  to  occur  if  the  ulcer  is 
situated  towards  the  anterior  surface,  where  it  is 
not  in  contact  with  any  solid  organ.  Eighty 
per  cent,  of  ulcers  on  the  anterior  surface  are  said 
to  perforate.  The  results  of  perforation  in  ulcer  de- 
pend on  adhesions  of  the  base  of  the  ulcer  to  a  solid 
organ,  such  as  the  pancreas,  spleen,  or  liver,  or  to 
the  abdominal  wall.  If  the  base  is  completely 
adherent  to  the  solid  organ,  and  perforation  occurs, 
abscess  may  be  formed  in  the  liver,  pancreas,  or 
spleen.  In  other  cases  there  is  abscess-formation 
in  the  tough  adhesions  uniting  the  ulcer  to  the 
transverse  colon  or  to  the  anterior  abdominal  wall. 
In  yet  other  cases  perforation  may  have  one  of  two 
results  :  the  contents  of  the  stomach  may  be  ex- 
truded into  the  general  peritoneal  cavity,  or  they 
may  be  shut  into  the  upper  peritoneal  cavity,  some- 
limes  by  adhesions,  though  not  in  all  cases. 
General  peritonitis  may  be  the  result  of  the  first, 
and  a  localised  abscess  (subphrenic)  the  result  of 
the  second  event. 

The  clinical  aspects  of  [jerforation  are  best  con- 
sidered under  three  headings :  ( i )  Perforation  into 
an  adhesion  ;  (2)  Perforation  into  the  general 
peritoneal  cavity,  succeeded  by  general  peritonitis  ; 
(3)  Perforation  into  the  upper  peritoneal  cavity, 
succeeded  by  formation  of  a  subphrenic  abscess. 

Rupture  of  an  ulcer  usually  occurs  without 
warning  ;  taking  place  after  a  meal,  not  uncom- 


monly of  indigestible  food,  or  after  some  sudden 
exertion,  perhaps  on  a  full  stomach.  It  may  occur 
in  a  fit  of  sneezing  or  coughing,  or  in  vomiting, 
and  has  been  known  to  follow  the  administration  of 
strong  purgatives.  It  sometimes  occurs  in  the  earh' 
morning,  on  getting  out  of  bed,  but  it  more  fre- 
quently happens  when  the  patient  is  walking  about 
in  the  day.  The  earliest  symptom  is  that  of  acute 
pain,  referred  to  the  upper  part  of  the  abdomen, 
with  the  sensation  of  faintness  ;  sometimes  there  is 
nausea  and  vomiting.  Acute  pain  is  sometimes 
absent,  and  the  onset  of  perforation  is  shown  onlv 
by  an  exacerbation  of  the  pain  previously  ex- 
perienced after  food.  There  may  be  slight  hrema- 
temesis.  The  pulse  is  extremely  rapid,  and  there 
may  be  dyspncea,  and  the  features  soon  becomc 
pinched,  drawn,  and  haggard. 

1.  Perforation  into  an  adhesion  may  be 
accompanied  by  the  symptoms  which  have  just  been 
described,  and  by  no  others,  except,  perhaps,  a 
slight  rise  of  temperature  in  the  next  few  days. 
There  are  no  physical  signs  of  the  extrusion  of  the 
stomach-contents  into  the  peritoneal  cavity,  and, 
afler  a  period  of  treatment,  the  patient  gets  well 
without  surgical  interference. 

2.  Perforation  into  the  general  peri- 
toneal cavity. — The  escaped  stomach-contents 
may  either  be  retained  in  the  upper  part  of  the 
peritoneal  cavity  — that  is,  between  the  diaphragm 
and  the  upper  abdominal  organs  (liver,  stomach, 
spleen),  or  they  may  pass  to  the  lower  part  of  the 
cavity.  The  contents  consist  of  gas  and  liquid, 
usually  acid.  In  perforations  of  ulcers  on  the 
anterior  surface,  when  there  are  no  adhesions,  the 
stomach-contents  enter  the  lower  part  of  the  peri- 
toneal cavity  ;  but,  when  there  are  adhesions,  or 
when  the  perforation  is  on  the  posterior  surface,  the 
stomach -contents  may  be  retained  in  the  upper  part 
of  the  abdomen.  The  clinical  features  of  cases 
when  there  is  extrusion  of  a  large  quantity  of 
stomach-contents  into  the  peritoneal  cavity  are  very 
characteristic.  The  patient  lies  in  bed,  on  the  back, 
sometimes  with  the  knees  drawn  up  ;  the  features 
are  pinched  or  haggard,  and  expressive  of  pain  ; 
the  pulse,  some  hours  after  the  perforation,  is  small, 
very  rapid,  and  compressible.  An  examination  of 
the  abdomen  shows  uniform  and  sometimes  great 
distension,  with  the  absence  of  abdominal  respira- 
tion and  a  great  increase  of  tension  in  all  parts. 
Percussion  gives  a  tympanitic  note  over  the  whole 
of  the  front  of  the  abdomen,  including  the  hepatic 
area,  and,  not  infrequently,  in  the  flanks,  a  dull 
note,  indicative  of  fluid.  A  rectal  examination  may 
show  a  tense  swelling  in  Douglas's  pouch. 

3.  Perforation  into  the  upper  peritoneal 
cavity. — In  this  event,  the  physical  signs  are 
discovered  chiefly  in  that  region,  and  on  one  or 
other  side.  There  is  an  absence  of  abdominal 
respiration,  and  the  tenseness  of  the  abdomen 
is  chiefly  marked  in  the  upper  part,  in  the  epi- 
gastric and  hypochondriac  regions.  Tenderness 
may  be  acute  over  this  region.  Percussion  re- 
veals the  disappearance  of  the  liver-dulness  above 
the  costal  margin.  Here  there  may  he  a  tympanitic 
note,  which  may  extend  upwards  over  the  sternum, 
as  high  as  the  fourth  rib.  The  heart's  apex-beat 
may  be  displaced,  directly  outwards  or  upwards. 
In  the  later  stage  of  the  illness  general  peritonitis 
supervenes,  if  the  perforation  is  into  the  general  peri- 
toneal cavity,  or  a  subphrenic  aljscess  if  the  perfora- 
tion is  into  the  upper  peritoneal  cavity.  In  the  former 
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case  the  fever  which  ensues  is  not,  as  a  rule,  high — 
ranging  from  loo°  to  102°.  The  severe  general 
symptoms  continue,  and  vomiting  and  retching  may 
be  frequent,  as  well  as  a  distressing  hiccup.  Great 
tenderness  may  develop,  especially  over  the  lower 
two-thirds  of  the  abdomen. 

Subphrenic  Abscess. — The  subphrenic  ab- 
scess is  below  the  diaphragm,  and  is  shut  in  by 
adhesions  between  the  stomach  and  the  surrounding 
organs.  It  may  occur  from  perforation  of  an  ulcer 
in  any  part  of  the  duodenum  and  stomach,  except 
the  lower  part  of  the  anterior  wall.  If  the  ulcer  is 
near  the  pylorus  the  abscess  is  formed  on  the  right 
side  ;  if  it  is  on  the  posterior  wall,  or  on  the  anterior 
wall,  near  the  cardiac  end,  the  abscess  is  formed  on 
the  left  side.  The  falciform  ligament  of  the  liver 
forms  the  boundary  of  the  abscess.  In  twenty-nine 
cases  of  subphrenic  abscess,  a  perforating  ulcer  had 
formed  in  the  small  curve,  near  the  cardiac  end  in 
twelve  cases,  on  the  posterior  wall  in  ten  cases,  and 
on  the  anterior  surface  in  seven  cases. 

Subphrenic  abscess  is  not  always  due  to  perforat- 
ing ulcer  of  the  stomach  or  duodenum.  About  40 
per  cent,  are  due  to  this  cause  ;  about  4  per  cent,  to 
perforation  in  cancer  of  the  stomach  or  oesophagus, 
while  the  other  cases  are  due  to  appendicitis,  gall- 
stones, perinephritic  abscess,  splenic  abscess,  injury, 
and  hydatid  of  the  liver.  Some  of  these  con- 
ditions produce  an  abscess  in  the  subperitoneal 
cellular  tissue,  as  in  the  extension  upwards  of 
abscesses  from  the  appendix  or  kidney.  An  intra- 
peritoneal abscess,  however,  results  from  rupture 
of  a  gastric  or  duodenal  ulcer,  or  of  an  hepatic  or 
splenic  abscess,  or  an  abscess  of  the  gall-bladder. 
It  is  the  intraperitoneal  abscess  which  will  be  dis- 
cussed here. 

Morbid  Anatomy. — In  right  subphrenic  abscess 
the  left  wall  is  formed  by  the  falciform  ligament  of 
the  liver.  On  the  right  it  is  bounded  by  the 
thorax,  below  by  the  liver,  and  above  by  the  dia- 
phragm. In  left  subphrenic  abscess  the  boundaries 
are  as  follows  :  above  the  diaphragm,  below  the 
left  lobe  of  the  liver  and  the  anterior  surface  of 
the  stomach  ;  in  front  the  abdominal  wall,  united 
by  adhesions  to  the  anterior  surface  of  the  stomach  ; 
on  the  right  side  the  falciform  ligament,  and  on 
the  left  adhesions  between  the  cardiac  end  of  the 
stomach,  the  spleen,  and  the  diaphragm.  Although 
originally  right-  or  left-sided,  a  subphrenic  abscess 
may  infect  the  opposite  side,  and  thus  occupy  all 
the  space  beneath  the  diaphragm.  In  this  case,  the 
falciform  ligament  is  sometimes  perforated,  and 
sometimes  intact. 

The  formation  of  a  large  abscess  in  this  neigh- 
bourhood compresses  the  lung  above  it,  displaces 
the  heart  either  away  from  it  or  directly  upwards, 
and  if  on  the  right  side  pushes  down  the  liver,  even 
as  far  as  the  umbilicus.  The  contents  of  the  aVjscess 
vary  somewhat.  In  all  cases  pus  and  gas  are  pre- 
sent ;  in  some  cases  they  are  sweet,  in  other  cases 
foul-smelling,  owing  to  putrefactive  decomposition. 
The  gas  in  the  abscess  is  derived  partly  from  the 
gas  present  in  the  stomach  at  the  time  of  perforation, 
and  partly  from  putrefactive  decomposition  oc- 
curring subsequently  in  the  extruded  stomach- 
contents.  Remains  of  food  may  be  found  in  a 
recent  abscess. 

The  perforation  in  the  stomach  shows  various  ap- 
pearances. It  is  usually  patent,  but  it  is  sometimes 
closed,  a  pucker  being  left  in  the  ulcer  showing 
where  it  had  perforated. 


Effects.  — An  abscess  in  this  situation,  foul  as 
it  often  is,  will  excite  inflammation  in  the  neigh- 
bourhood, and  therefore  the  usual  accompaniment 
of  subphrenic  abscess  is  an  affection  of  the  pleura 
and  lung  above  it.  Thus  pleurisy,  with  or  with- 
out effusion,  or  empyema  with  sweet  or  foetid  pus, 
may  be  present  on  the  same  side  as  the  abscess  ; 
the  lung  may  be  pneumonic,  or  an  abscess  may  be 
developed  in  it,  and  extensive  destruction  of  the  lung 
may  occur  in  consequence,  or  gangrene  may  result. 
Affections  of  the  pleura  and  lung  may  occur  with- 
out a  direct  connection  between  the  abscess  and 
pleura  ;  in  some  cases,  however,  the  pleura  and 
abscess  communicate  through  an  opening  in  the 
diaphragm.  Of  45  cases  collected  by  Maydl,  the 
pleura  was  normal  in  11,  adherent  in  10,  and  con- 
tained a  serous  fluid  in  9,  and  pus  in  15  cases. 

Symptoms. — The  development  of  a  subphrenic 
abscess  is  preceded  by  the  symptoms  which  have 
been  described  as  occurring  in  perforation  of  the 
stomach  or  duodenum  and  in  the  peritonitis  result- 
ing ;  that  is,  there  is  sudden  pain  followed  by  fever, 
tenderness  of  the  abdomen,  and  the  other  signs  of 
peritonitis.  Bui  there  are  soon  signs  of  localisation 
of  the  inflammation  to  the  upper  part  of  the  abdo- 
men ;  and  in  the  fully  developed  subphrenic  abscess 
the  symptoms  resemble  those  of  pneumothorax ; 
there  being  fever  of  varying  intensity,  usually  from 
about  100°  to  102°  F.,  with  dyspnoea,  but,  as  a 
rule,  no  cough  or  expectoration.  The  general 
appearance  of  the  patient  indicates  in  many  cases 
the  presence  of  a  severe  illness,  and  there  is  bodily 
weakness,  with  an  expression  of  pain  and  a  drawn 
countenance.  The  chief  signs  of  the  disease  are 
elicited  by  physical  examination. 

Physical  Examination.  — Inspection. — The 
heart's  apex  is  slightly  displaced  horizontally  away 
from  the  disease ;  in  right  subphrenic  abscess  to- 
wards the  left,  and  in  left  subphrenic  abscess 
either  upwards  or  towards  the  right.  There  is  but 
slight  bulging  of  the  side,  the  intercostal  spaces 
being  practically  normal.  The  respiratory  move- 
ments vary  somewhat  ;  in  some  cases  there  is  cessa- 
tion of  the  abdominal  movements,  in  others  these 
are  normal  ;  but  there  is  deficient  movement  as  re- 
gards expansion  and  elevation  on  the  same  side  of 
the  thorax  as  the  abscess. 

Palpation.  —  Palpation  confirms  inspection  in  the 
above  points,  and  in  some  cases  a  thrill  may  be 
elicited  over  the  abscess  by  a  sudden  jerking  move- 
ment given  to  the  abdominal  wall.  Tenderness 
may  be  completely  absent.  Examination  of  the 
abdomen  by  palpation  also  reveals  the  displacement 
of  the  liver,  the  lower  edge  of  which  in  right  sub- 
phrenic abscess  may  be  discovered  nearly  on  a  level 
with  the  umbilicus.  In  left-sided  abscess  the  spleen 
is  not  usually  felt,  being  pushed  against  the  thoracic 
wall. 

/k;r«wzo;z.— Percussion  gives  very  varying  signs. 
Over  the  lower  part  of  the  thorax  on  the  side  of  the 
abscess,  there  is  a  tympanitic  note  over  an  area  vary- 
ing in  extent  according  to  the  amount  of  gas  con- 
tained in  the  cavity.  The  upper  limit  of  this  area 
is  rounded  and  sharply  marked  off  from  the  reso- 
nance obtained  over  the  lung.  Below,  on  the  right 
side,  the  liver-dulness  over  the  lower  thoracic  wall 
may  be  completely  absent,  a  tympanitic  note  only 
being  elicited  ;  and  when  present  this  obliteration 
of  the  thoracic  liver-dulness  is  an  important  sign  of 
subphrenic  abscess.  Posteriorly  in  the  thorax  there 
may  be  dulness  when  the  patient  is  in  the  recum- 
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bent  position  ;  and  this  dulness  shifts  its  position 
with  alteration  of  the  posture  of  the  patient.  On 
the  left  side,  similar  variations  in  resonance  may  be 
discovered,  and  in  front  there  is  not  infrequently 
tympanitic  resonance  in  the  upper,  epigastric 
region,  and  this  may  be  continuous  with  an  area  of 
similar  resonance  over  the  cardiac  area. 

Atiscitltation. — Commencing  from  above,  vesicular 
breathing  is  heard  from  below  the  clavicle  down  to 
the  upper  margin  of  the  tympanitic  resonance, 
diminishing  in  intensity  below  owing  to  the  col- 
lapse of  the  lung.  Over  the  area  of  the  tympanitic 
resonance  normal  breath-sounds  are  quite  absent 
and  may  be  replaced  by  amphoric  breathing.  Pos- 
teriorly the  breath-sound  is  absent  over  the  area  of 
dulness.  Adventitious  sounds  may  be  elicited,  viz. 
metallic  tinkle  by  tapping  the  abdomen  near  the 
abscess,  or  the  bell-sound  by  the  usual  means. 

Variations  in  these  physical  signs  are  observed 
when,  in  addition  to  the  subphrenic  abscess,  the 
pleura  or  lung  above  is  affected.  There  may  be 
above  the  abscess  signs  of  fluid  in  the  pleura,  viz. 
dulness,  with  absence  of  breath-sounds  ;  or  there 
may  be  tubular  breathing  and  increased  vocal  re- 
sonance with  crepitations,  showing  consolidation  of 
the  lung.  In  some  cases  the  signs  of  pneumonia 
may  obscure  those  due  to  subphrenic  abscess. 

On  aspirating  the  abscess  both  gas  and  fluid  are 
obtained,  the  latter  having  the  character  previously 
described.  If  a  mercurial  manometer  be  connected 
with  the  abscess-cavity  it  will  be  found  that  there  is 
an  increase  of  pressure  during  inspiration,  and  a 
decrease  during  expiration  (Pfuhl).  This  is  directly 
opposite  to  what  occurs  when  a  manometer  is  intro- 
duced into  the  pleural  cavity,  and  is  a  distinguishing 
point  between  an  abscess  above  and  one  below 
the  diaphragm.  The  test,  however,  does  not  always 
succeed. 

Diagnosis.  —  l .  As  to  the  Presence  of  Subphrenic 
Abscess. — The  chief  point  in  the  diagnosis  to  be 
settled  is  whether  the  cavity  is  above  or  below  the 
diaphragm-  -whether  it  is  a  pyo-pneumothorax  or  a 
subphrenic  abscess.  The  physical  signs  are  practi- 
cally the  same  in  pyo-pneumothorax  and  in  sub- 
phrenic abscess  ;  that  is,  they  are  the  signs  of  a 
cavity  containing  fluid  and  gas.  But  the  subphrenic 
abscess  differs  from  pneumothorax  in  producing  less 
displacement  of  the  heart  and  less  bulging  of  the 
side  affected.  These  two  physical  signs,  however, 
vary  so  much  in  pneumothorax  that  no  great  stress 
can  be  laid  on  them  as  a  distinction  between  the 
two  diseases.  Of  more  importance  are  the  physical 
signs  of  tuberculosis  which  are  present  in  pneumo- 
thorax, when  this  occurs  in  either  the  early  or  the 
late  stages  of  the  disease,  viz.  consolidation  or  ex- 
cavation of  one  or  other  apex.  The  history  of  the 
case  is  of  great  importance.  The  absence  of  cough 
and  expectoration  and  the  mode  of  onset  of  the  dis- 
ease demonstrate  its  occurrence  in  the  upper  part 
of  the  abdomen  and  not  in  the  chest.  From  other 
chest-conditions  subphrenic  abscess  is  readily  distin- 
guished by  the  physical  signs  which  have  been  dealt 
with.  It  must  be  borne  in  mind,  however,  that 
diseases  of  the  lung  and  pleura  may  complicate  sub- 
phrenic abscess  ;  and  physical  signs  may  be  ob- 
tained posteriorly,  and  above  the  upper  line  of 
tympanitic  resonance,  indicating  an  affection  of  the 
lung  or  pleura — pleurisy  with  effusion,  empyema, 
pneumonia,  or  pneumonic  abscess. 

2.  Diagnosis  as  to  the  Cause  of  the  Subphrenic 
Abscess. — The  diagnosis  as  to  whether  perforating 


ulcer  of  the  stomach  or  of  the  duodenum  is  the 
cause  of  the  abscess  is  not  usually  possible  ;  it  rests 
on  the  previous  history  of  ulcer  as  regards  pain 
directly  after  food,  vomiting,  ha;matemesis,  melrena, 
&c. ,  and  on  the  occurrence  of  the  symptoms  of  per- 
foi'ation  as  previously  described.  The  history  of 
ulcer  may  be  absent,  but  the  symptoms  of  perfora- 
tion always  precede  the  development  of  a  subphrenic 
abscess  due  to  ulcer. 

The  cases  due  to  carcinoma  may  be  diagnosed 
from  the  presence  of  symptoms  peculiar  to  cancer  of 
the  oesophagus  or  stomach.  It  is  in  the  later  stages 
of  carcinoma  that  perforation  occurs,  and  it  is  not  a 
common  event. 

Abscesses  occurring  on  the  right  side  of  the  upper 
part  of  the  abdomen  may  be  in  the  liver  or  may  be 
subphrenic  and  due  to  typhlitis  and  perinephritis 
(when  it  is  extra-peritoneal),  or  to  rupture  of  a 
gastric  ulcer  (when  it  is  intra-periloneal).  On  the 
left  side,  the  abscess  may  be  due  to  a  gastric  ulcer 
or  to  disease  of  the  colon  or  kidney.  Great  diffi- 
culty is  sometimes  experienced  in  the  diagnosis 
between  a  collection  of  pus  in  the  liver  and  one 
between  the  liver  and  the  diaphragm.  In  the  latter 
case  the  abscess  may  contain  gas  ;  in  the  former 
there  is  either  the  history  of  dysentery  preceding 
the  illness,  or  there  may  be  the  negative  history  of 
a  benign  tumour  (hydatid).  The  exact  nature  of 
some  of  these  cases  is,  however,  unrecognised  before 
an  operation.  With  typhlitic  abscess  the  diagnosis 
rests  on  the  previous  history  of  disease  localised  in 
the  right  iliac  fossa  and  the  presence  of  actual  signs 
of  disease  in  that  situation,  viz.  induration  or  ab- 
scess. With  renal  abscess,  the  diagnosis  may  be 
made  clear  by  a  history  of  the  symptoms  of  calculus, 
and  by  the  presence  of  pus  in  the  urine. 

Course. — Subphrenic  abscess  is  a  serious  condi- 
tion, which  ends  fatally  either  by  septic  poisoning 
or  more  commonly  by  producing  putrid  empyema 
and  pneumonic  abscess.  In  some  cases  the  abscess 
discharges  itself  through  the  lung,  and  although  this 
must  be  considered  the  most  favourable  natural 
mode  of  cure  of  the  disease,  yet  it  is  one  which  en- 
tails a  prolonged  illness  to  the  patient,  and  which 
sets  up  destructive  changes  in  the  lung.  In  other 
cases  the  abscess  bursts  into  the  general  peritoneal 
cavity,  causing  death  by  general  peritonitis.  The 
rapidity  with  which  subphrenic  abscess  kills  varies 
greatly  ;  it  is  to  some  extent  dependent  on  the 
affections  of  the  lung  which  complicate  it.  Ot 
178  cases  collected  by  Maydl,  98  died  without  an 
operation,  6  healed  without  operation,  and  of  the 
74  operated  upon  35  died  and  39  recovered.  It 
may,  therefore,  be  looked  upon  as  practically  a 
fatal  disease  unless  relieved  by  operation. 

■Sidney  Martin. 

STOMACH,  Ulceration  of.  — Introduction. 
The  term  '  ulcer  of  the  stomach  '  is  sometimes  re- 
served for  that  particular  kind  of  ulceration  known 
under  the  names  of  '  perforating,'  'simple,'  'round,' 
or  '  peptic '  ulcer.  Ulcers  are  also  met  with  in  the 
course  of  various  disorders  of  the  stomach  as  well 
as  of  certain  of  the  general  infective  diseases. 
Acute  ulcers  prone  to  rapid  healing  occur  in  some 
forms  of  acute  gastric  catarrh,  and  chronic  ulcers 
varying  in  size,  depth,  and  duration  are  seen  in 
certain  forms  of  chronic  gastric  catarrh.  Super- 
ficial erosions  and  ulcers  are  not  uncommon  in  atro- 
phied conditions  of  the  mucosa.  Ulcers  may  also 
follow  injury,  the  ingestion  of  corrosive  poisons, 
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and  venous  congestion  due  to  the  portal  obstruction 
of  certain  hepatic  and  cardiac  diseases.  They  are 
even  rarer  in  general  infective  diseases,  such  as  yellow 
fever,  typhoid  fever,  diphtheria,  pyaemia,  anthrax, 
small-pox,  and  tuberculosis,  and  when  present  are 
generally  multiple.  Their  mode  of  origin  is  proba- 
bly similar  in  all  these  cases,  viz.  by  a  heemorrhagic 
infiltration  of  a  part  of  the  mucosa,  to  which  the 
stomach  is  very  liable,  impeding  and  arresting  the 
circulation  therein,  and  thus  allowing  of  its  digestion 
and  erosion  through  the  action  of  the  gastric  juice. 
Their  first  stage  is  probably  identical  with  super- 
ficial erosions  (hsemorrhagic  erosions)  which  involve 
only  a  slight  thickness  of  mucosa  and  generally  heal 
rapidly.  In  some  cases,  however,  where  the  nutri- 
tion becomes  more  extensively  impaired,  the  ulcera- 
tion spreads  and  may  even  lead  to  perforation. 
Ulceration  also  occurs  in  cancer  of  the  stomach 
{see  p.  1600).  The  signs  and  symptoms  to  which 
these  different  forms  of  ulcers  give  rise  may  closely 
simulate  those  of  the  simple  or  perforating  form, 
while  in  other  cases  they  are  subsidiary  to  or  even 
masked  by  those  appertaining  to  the  disease  of 
which  they  are  but  a  part. 

Simple  Gastric  Ulcer. — Definition. — A 
disease  of  the  stomach  characterised  by  the  pre- 
sence of  an  ulcer  of  varying  depth,  beginning  in  the 
mucous  coat  and  attended  by  pain,  vomiting,  and 
hrematemesis. 

.i^lTiOLOGY. —  The  exact  causation  of  gastric 
ulcer  is  still  an  unsolved  problem,  notwithstanding 
the  many  ingenious  theories  which  have  been 
advanced.  There  is  a  strong  weight  of  evidence 
in  favour  of  its  being  produced  by  many  very  dif- 
ferent conditions.  Thus  any  agent,  whether  nutri- 
tional, toxic,  chemical,  mechanical,  or  bacterial,  of 
sufficient  power  to  interfere  seriously  with  the 
vitality  of  a  part  of  the  stomach-wall,  may  cause  its 
ulceration.  Indeed,  more  than  one  such  agent  may 
sometimes  be  at  work.  The  chief  facts  and  theories 
supposed  to  influence  the  causation  of  the  ulcer  may 
be  arranged  as  follows  : 

1.  Frequency. — Post-ino)-tem  records,  counting 
together  both  open  ulcers  and  scars,  give  a  con- 
siderably higher  proportion  of  cases  than  do  clinical 
records,  viz.  4  to  5  per  cent.,  as  against  -75  to  I  per 
cent.  ;  and  inasmuch  as  the  former,  though  open  to 
fallacies,  are  less  liable  to  error  than  the  latter,  it 
may  be  tentatively  suggested  that  about  4  per  cent, 
of  all  individuals  are  the  subjects  of  gastric  ulcer  at 
some  time  of  their  life.  P"ormany  reasons  it  is  only 
possible  to  reach  the  actual  frequency  approximately. 
The  5  per  cent,  generally  accepted  by  authorities  is 
probably  rather  high. 

2.  Sex. — It  is  more  frequent  in  women  than  men. 
There  is  some  discrepancy  between  the  post-moTtem 
and  clinical  results.  So  far  m  posi-moriem  records 
go,  the  proportion  of  three  females  to  two  males 
would  seem  to  be  fairly  correct.  On  the  other 
hand,  clinical  records  give  a  much  higher  propor- 
tion of  women,  two  or  three  or  even  more  females 
to  one  male.  The  discrepancy  is  probably  due  to 
the  fact  that  the  disease  is  more  frequently  fatal  in 
men  than  in  women.  The  acute  form  which  is  so 
prone  to  heal  occurs  almost  exclusively  in  young 
women. 

3.  Age. — In  determining  the  frequency  of  ulcer 
at  any  age,  attention  must  be  paid  to  the  time  at 
which  the  disease  apparently  began,  hence  clinical 
records  are  in  this  respect  likely  to  be  more  correct 
than  posi-7?iortem  results.    There  is  now  a  general 


consensus  of  opinion  that  it  is  most  frequent,  in  the 
case  of  women,  from  the  age  of  twenty  to  thirty,  and 
in  men  from  that  of  thirty  to  fifty.  It  is  rare  before 
puberty. 

4.  Occupation . — This  cannot  be  held  to  have 
much  influence  in  the  production  of  the  ulcer, 
though  cooks,  housemaids,  metal-turners,  tailors, 
and  all  workmen  whose  work  entails  mechanical 
pressure  upon  the  epigastrium,  are  held  by  some 
authorities  to  be  more  prone  to  the  disease.  It  is 
also  more  common  among  the  poor,  probably  be- 
cause of  their  lower  state  of  general  nutrition. 

5.  Associated  diseases. — The  simple  ulcer  of  the 
stomach  has  been  met  with  in  a  number  of  diseases,, 
such  as  chlorosis,  amenorrhoea,  syphilis,  tubercu- 
losis, malaria,  chronic  cardiac  and  renal  disease,  and 
a  causal  relationship  between  them  has  been  sug- 
gested. The  evidence  in  its  favour  is  slight,  except 
in  the  case  of  chlorosis,  in  which  ulcer  of  the 
stomach  is  of  very  frequent  occurrence.  This  is 
particularly  true  of  the  acute  variety  seen  in  young 
women.  Chlorosis  is,  however,  only  rarely  accom- 
panied by  gastric  ulcer,  and,  moreover,  when  the 
two  occur  together  it  is  generally  in  the  later  and 
not  in  the  earlier  stages  of  the  disease,  so  that  the 
ulcer  may  be  merely  related  to  the  long-standing 
poverty  of  the  blood  which  is  common  to  all 
anaemias.  A  causal  relationship  between  them  can 
neither  be  denied  nor  proved  at  the  present  time. 

Pathogenesis.  —  It  is  when  we  seek  for  the 
actual  exciting  causes  that  we  find  the  greatest 
diversity  of  opinion.  Practically  every  local  condi- 
tion which  might  possibly  cause  ulceration  has  been 
brought  forward  in  explanation,  e.g.  injury,  in- 
flammation, impeded  nutrition  through  one  or  other 
change  in  the  arteries,  a  congestion  of  the  veins,  an, 
affection  of  the  nerves,  and  an  alteration  in  the 
composition  and  conditions  of  the  gastric  secretions.. 
Since  the  simple  ulcer  is  met  with  only  in  the 
stomach  and  adjacent  parts  of  the  oesophagus  and 
duodenum  it  is  reasonable  to  suppose  that  the  cor- 
roding action  of  the  gastric  juice  has  much  to  do 
with  its  production.  So  long  as  the  stomach-wall 
preserves  a  certain  standard  of  vitality,  it  resists 
this  action,  but  if  it  falls  below  this  standard  in  any 
area,  destruction  of  that  area  is  likely  to  follow  from, 
the  digestive  and  corroding  action  of  the  gastric 
juice  upon  it.  The  histological  appearances  of  the 
edges  and  floor  of  the  ulcer  support  this  view,  as 
they  exhibit  in  all  cases  where  the  process  is  still 
advancing,  purely  necrotic  phenomena  with  an 
entire  absence  of  all  signs  of  inflammation.  The 
conditions  which  may  bring  about  such  a  lowered 
state  of  vitality  in  a  limited  area  of  the  gastric  wall 
naturally  then  require  attention.  They  are  as 
follows  : — 

{a)  EmboUsiit.  —  The  arteries  of  the  stomach, 
show  a  free  collateral  circulation,  but  it  has 
been  thought  that  if  a  branch  be  occluded  by 
an  embolus,  the  part  of  the  stomach-wall  supplied; 
by  that  branch  will  necrose  and,  becoming  eroded, 
form  an  ulcer.  The  appearances  presented  by  the 
ulcer  are  in  such  complete  harmony  with  the  theory 
of  its  production  in  this  manner,  that  it  passed  un- 
challenged for  a  long  time.  It  was  only  when  it 
was  realised  that  such  an  embolism  had  never  been 
demonstrated,  that  in  the  majority  of  cases  of  gastric 
ulcer  the  ordinary  sources  of  emboli  did  not  exist,, 
and  that  emboli  artificially  introduced  into  the 
blood-stream  rarely  entered  the  coronary  arterieSj, 
that  doubt  was  thrown  upon  the  explanation. 
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(6)  Thrombosis.  — An  acute  thrombosis  of  a  branch 
of  the  coronary  artery  is  theoretically  an  equally 
satisfactory  explanation,  but  practical  experience 
shows  that  it  rarely,  if  ever,  occurs.  The  gastric 
arteries  are  usually  healthy  in  stomachs  which  are 
the  seat  of  gastric  ulcer,  and  thrombosis  does  not 
occur  in  healthy  arteries.  It  is  true  that  in  certain 
cases  the  gastric  arteries  are  diseased,  and  various 
forms  of  endarteritis,  amyloid  disease,  and  other 
degenerations  have  been  found  ;  but  while  these 
may  help  to  account  for  the  formation  of  individual 
ulcers,  they  cannot  be  held  to  throw  light  upon  its 
production  generally. 

(<•)  Spasm  of  the  arteries. — A  local  spasm  might 
lower  nutrition  in  a  definite  area  of  the  stomach- 
wall,  and  thus  produce  ulceration,  but  the  existence 
of  such  a  spasm  is  purely  hypothetical  and  its  pro- 
duction difficult  of  explanation. 

{d)  I'eiious  engorgement . — This  is  not  a  common 
condition  in  gastric  ulcer,  whereas  it  is  common  in 
other  morbid  states,  e.g.  hepatic  cirrhosis  and  car- 
diac disease,  in  which  gastric  ulceration  is  uncom- 
mon. It  may,  however,  at  times  assist  in  its 
production  by  causing  a  htemorrhagic  infiltration  of 
a  local  area.  It  has  also  been  suggested  that  spasm 
of  the  muscular  coat  may  lead  to  a  similar  condition 
by  compression  of  the  veins. 

{e)  Neii'oiis  infliieiucs.  —  The  nerves  of  the 
stomach  influence  its  blood-vessels,  its  muscular 
contractions,  the  secretion  of  its  juices,  and  its 
general  state  of  nutrition.  The  result  of  stimulation 
of  the  gastric  mucosa  in  health  is  a  relaxation  of 
vascular  tone,  and  therefore  dilatation  ;  but  it  is 
conceivable  that  morbid  stimuli  might  produce  the 
opposite  result,  viz.  an  increase  of  tone,  amounting 
to  spasm  and  so  to  ulceration.  It  is  also  conceivable 
that  they  might  bring  about  irregular  contractions 
of  the  muscular  coats  of  the  stomach-wall,  and  hence 
ulceration  through  compression  of  the  veins.  The 
loss  of  the  normal  trophic  influence  by  a  part  of  the 
stomach-wall  has  also  been  suggested,  but  all  these 
theories  entirely  lack  evidence  in  their  support. 
The  alterations  in  the  gastric  secretions  brought 
about  by  nervous  or  other  influences  still  remain  to 
be  considered  The  pepsin  is  unaltered,  but  the 
hydrochlcjric  acid  is  usually  increased  in  amount. 
This  increased  secretion  of  hydrochloric  acid  is  held 
by  many  to  lie  the  chief  causal  factor  in  the  pro- 
duction of  gastric  ulcer,  but  if  so,  it  is  difiicult  to 
explain  why  it  should  act  over  such  a  strictly 
limited  area.  Some  explain  this  by  suggesting  that 
the  abnormal  nervous  impulses  act  only  on  a  circular 
group  of  glands.  More  serious  objections  still  con- 
sist in  the  facts  that  hyperacidity  is  not  a  constant 
feature  in  the  disease,  being  generally  absent  in  the 
acute  variety  and  in  about  one-third  of  the  chronic 
cases,  and  that  hyperacidity  occurs  as  a  functional 
disease  of  the  stomach  in  which  ulceration  is  rare. 

(f)  Inflammation. — Ordinary  inflammations  of- 
the  stomach  are  only  accompanied  by  slight  ulcers 
which  quickly  heal.  .Severe  inflammations  may 
cause  necrosis  or  hemorrhagic  infiltrations  and  sub- 
sequent ulceration  of  the  mucosa,  but  ulcers  pro- 
duced in  this  way  show  inflammatory  conditions  in 
their  edges  and  floor,  and  affect  the  fundus  and  greater 
curvature  rather  than  the  pyloric  region  and  lesser 
curvature.  Inflammation  of  the  solitary  glands  has 
been  advocated  by  Fenwick  as  the  origin  of  some 
forms  of  gastric  ulcer,  and  this  view  is  probably  cor- 
rect, as  such  ulcers  by  extension  may  easily  assume 
the  form  of  acute  perforating  ulcers. 


(g)  Baetci'ial  necrosis.  —  Bacteria  have  occa- 
sionally been  found  in  the  margins  of  an  ulcer  and 
in  partially  detached  sloughs,  and  it  is  further  known 
that  the  ingestion  of  large  quantities  of  fluid  may  for 
a  time  inhibit  the  bactericidal  properties  of  the 
gastric  juice,  so  that  active  bacteria  may  come  to 
settle  in  the  stomach-wall.  It  is  no  argument  against 
a  bacterial  causation  that  no  specific  micro-organism 
has  so  far  been  described,  for  any  of  the  ordinary 
inflammatory  bacteria  of  sufficient  virulence  to  cause 
necrosis  elsewhere  might  act  in  the  same  way  in  the 
stomach.  Indeed  we  know  that  certain  bacteria, 
e.g.  those  of  typhoid  fever  and  tuberculosis,  can 
cause  the  same  necrosis  in  the  stomach-wall  which 
they  produce  in  other  parts  of  the  body.  In  these 
cases,  however,  the  general  disease  is  of  great  im- 
portance, whereas  in  gastric  ulcer  the  patients  are 
generally  otherwise  healthy.  Moreover,  bacteria 
have  been  found  only  in  the  necrotic  tissue  of  the 
edges  and  floor  of  the  ulcer,  never  in  the  healthy 
tissue  around,  or  in  the  margins  of  a  fully  formed 
ulcer,  and  hence  it  is  at  least  as  probable  that  they 
are  subsequent  to,  as  that  they  are  prior  to  the 
necrosis.  Numerous  bacteria  enter  the  stomach  with 
the  food,  and  will  naturally  settle  in  a  necrosed  area. 

{li)  Mechanical,  Chemical,  and  Thermal  in- 
juries.—  Mechanical  injuries  of  the  stomach  usually 
heal  rapidly  without  ulceration,  but  they  may  result 
in  hemorrhagic  infiltration  and  ulceration.  Such 
ulcers  are  of  acute  formation,  and  usually  heal 
rapidly.  Chemical  injuries  such  as  follow  upon  the 
ingestion  of  corrosive  fluids  may  result  in  necrosis  or 
intense  inflammation  followed  by  ulceration.  Such 
ulcers  may  come  to  be  indistinguishable  from  the 
ordinary  gastric  ulcer.  Thermal  injuries  from  the 
ingestion  of  hot  food  or  liquid  have  been  shown 
experimentally  in  dogs  to  produce  ha;morrhagic 
infiltration  and  ulceration,  but  there  is  no  clinical 
evidence  to  show  that  they  do  so  in  man. 

Morbid  Anatomy.  — The  number,  situation, 
size,  shape,  and  general  appearances  of  the  ulcer 
have  to  be  carefully  described,  and  a  distinction 
drawn  between  ulcers  of  acute  and  chronic  formation. 

1.  Number.  —  In  the  chronic  variety  a  single 
ulcer  is  met  with  about  nine  times  more  frequently 
than  a  greater  number ;  but  in  the  acute,  variety 
multiple  ulcers  are  at  least  as  common  as  a  single 
ulcer.  When  multiple,  two  are  more  frequent  than 
three,  three  than  four,  and  so  on.  In  exceptional 
cases  large  numbers  are  present. 

2.  Situation. — The  posterior  surface  near  the 
lesser  curvature  in  the  pyloric  region  is  the  site  in 
about  three-fourths  of  all  cases.  The  chronic  form 
occurs  here  fully  three  times  oftener  than  elsewhere, 
but  the  acute  form  is  as  frequent  in  the  middle  or 
cardiac  regions  as  it  is  in  the  pyloric.  Occasionally 
the  ulcer  involves  the  pyloric,  or  much  more  rarely 
the  cardiac  orifice,  either  in  the  primary  ulceration 
or  the  subsequent  cicatrisation,  causing  obstruction 
to  the  entrance  or  exit  of  food.  When  the  ulcers 
are  multiple,  they  mostly  affect  the  posterior  surface, 
though  when  acute  one  or  more  are  usually  seen  also 
on  the  anterior  surface.  Puckerings  and  cicatrices 
representing  former  ulcers  are  seen  much  more  fre- 
quently than  the  open  ulcer,  especially  in  the  middle 
and  cardiac  regions  ;  three  to  one  is  the  generally 
accepted  proportion,  but  it  should  not  be  looked 
upon  as  more  than  an  approximate  estimate.  When 
present  along  with  open  ulcers,  they  are  generally 
situated  near  them.  They  are  rarely  seen  on  the 
anterior  surface,  as  such  ulcers  are  prone  to  perforate 
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and  not  to  heal.  When  the  preceding  ulcer  has 
been  mall,  they  are  very  difficult  to  detect ;  when 
large,  there  is  a  smooth  central  depression  devoid 
of  mucosa,  much  smaller  than  was  the  original  ulcer, 
for  healing  has  caused  considerable  contraction  and 
drawing  together  of  the  mucous  margins. 

3.  Size. — The  acute  are  usually  smaller  than  the 
chronic.  The  former  are  often  likened  in  size  to  a 
threepenny-piece,  and  the  latter  to  a  sixpenny-  or 
shilling-piece.  This  rough  and  ready  method  has 
tended  to  exaggerate  their  size.  A  threepenny-piece 
is  over  half  an  inch  in  diameter,  whereas  the  acute 
ulcer  often  does  not  exceed  a  quarter  of  an  inch,  and 
the  chronic  form  generally  measures  half  to  one  inch, 
sometimes  less  and  often  more.  Exceptional  cases 
with  diameters  of  several  inches  have  been  seen. 

4.  Shape. — The  smaller  ones,  particularly  the 
acute,  are  usually  circular  or  oval,  while  the  larger 
ones,  almost  always  chronic,  are  often  oval,  trian- 
gular, quadrilateral,  scalloped  or  irregular  in  shape. 
These  last  usually  arise  from  the  confluence  of  several 
adjacent  ulcers.  Horseshoe  or  girdle-shaped  ulcers 
generally  occur  in  the  middle  or  lower  third  of  the 
stomach,  and  by  their  large  size  and  extensive  con- 
traction cause  hour-glass  and  other  deformities  of 
the  organ. 

5.  Edges. — The  edges  of  the  acute  ulcer  are  soft, 
smooth,  and  clean-cut  as  if  punched  out,  while  those 
of  the  chronic  variety  are  firm,  thickened  and 
fibrous  in  appearance,  or  firm,  smooth,  and  de- 
pressed. The  depth  generally  reaches  some  part 
of  the  muscular  coats,  but  often  penetrates  further 
to  the  serous  coat.  In  the  acute  variety  the  dia- 
meter usually  gets  markedly  less  as  each  successive 
coat  is  penetrated,  so  that  the  ulcer  presents  a 
typical  terraced  appearance,  as  if  a  smaller  punch 
had  been  used  for  each  coat.  In  the  chronic  variety, 
the  terraced  appearance  is  not  seen,  but  a  generally 
smooth,  firm,  and  sloping  surface  from  the  mucous 
margin  to  the  floor.  Thus  both  varieties  have  a 
typical  funnel  shape.  Occasionally  the  chronic 
form  shows  great  thickening  in  the  walls  and  floor. 

6.  Floor. — In  the  acute  variety  the  floor  and  edges 
may  show  a  little  haemorrhage  or  some  necrotic 
tissue,  but  usually  they  are  formed  by  one  of  the 
but  little  altered  coats  of  the  stomach — submucous, 
muscular,  or  serous.  The  serous  coat  may  show 
on  its  outer  surface  some  congestion  and  fibrous 
exudation  ;  more  pronounced  if  it  be  actually  pene- 
trated. If  the  perforation  be  small  a  clear  watery 
mucous  fluid,  which  fills  and  distends  the  stomach, 
usually  wells  out  of  the  aperture  ;  if  large,  the 
swollen  and  congested  mucous  coat  may  also  pout 
through  it.  In  the  chronic  variety  the  floor  is 
usually  smooth  and  firm,  if  formed  by  any  of  the 
coats  of  the  stomach,  the  serous  coat  often  showing 
considerable  fibrous  thickening.  Perforation  may 
produce  a  general  peritonitis,  adhesion  of  the 
affected  part  of  the  stomach  to  some  neighbouring 
organ,  or  a  local  abscess  (see  pp.  1619  to  1621). 

7.  Tke  condition  of  the  stotnach-wall  in  the  neigh- 
boitrhood  of  the  nicer. — The  state  of  the  surrounding 
mucous  membrane  is  of  the  greatest  interest. 
Judging  from  post-mortem  appearances  it  is  generally 
quite  unaltered  right  up  to  the  very  margins  of  the 
ulcer,  but  certain  observations  made  during  life 
assert  that  this  is  really  not  a  true  picture,  inasmuch 
as  it  has  lost  all  traces  of  the  inflammatory  changes 
of  greater  or  less  severity  which,  always  present 
during  life,  rapidly  disappear  after  death.  If 
there  be  such  a  gastritis  of  any  severity  and  extent, 


whether  concomitant  with  or  subsequent  to  the 
ulcer,  and  the  congestion  and  swelling  have  been 
described  as  great,  it  would  help  to  explain  the 
symptoms,  and,  moreover,  be  of  much  practical 
importance  in  treatment.  The  general  experience 
of  surgeons,  however,  who  are  rapidly  becoming 
better  informed  of  the  appearances  of  the  stomach 
in  various  morbid  states,  does  not  appear  to  support 
the  existence  of  much,  if  any,  gastritis  in  most  cases, 
and  hence  we  are  at  present  inclined  to  believe  that 
the  post-mortem  picture  is  a  fairly  faithful  one. 

8.  Microscopical  appearances  of  the  zilcer. — These 
can  only  be  very  shortly  referred  to  here.  Suffice 
it  to  say  that  in  the  acute  and  advancing  chronic 
forms  there  are  signs  only  of  necrosis,  none  of  in- 
flammation. When  healing  has  begun  the  inflam- 
matory reaction  in  the  floor  and  edges  becomes  well 
marked,  but  this  is  a  result  not  a  part  of  the  ulcerative 
process.  The  edges  become  adherent  to  the  floor,  and 
the  new  tissue  is  always  fibrous,  little  regeneration 
of  glandular  or  muscular  tissue  occurring  in  most 
cases.  There  is  no  doubt  that  some  regeneration 
of  the  glandular  part  of  the  gastric  mucosa  does 
occur  in  certain  circumstances  ;  and  it  is  probable 
that  it  does  so  at  any  rate  in  the  small  and  super- 
ficial gastric  ulcers  which  may  thus  heal  without  a 
recognisable  scar. 

Symptoms.  —  i.  There  may  be  practically  no 
symptoms,  as  shown  by  the  fact  that  an  unsuspected 
gastric  ulcer  or  cicatrix  is  sometimes  discovered  at 
a  post-moriem,  or  by  rapidly  occurring  death  from 
its  perforation  in  persons  previously  in  the  best  of 
health.  This  is  spoken  of  clinically  as  the  '  latent 
type.'  2.  There  may  be  only  various  symptoms  of 
dyspepsia,  e.g.  discomfort  and  fulness  after  food,  dis- 
tension and  flatulence,  acidity,  &c.  The  appetite 
is  generally  good,  but  thirst  is  often  great.  Con- 
stipation is  the  rule.  These  indications  may  last  for 
months  or  years  without  the  appearance  of  any  of 
the  characteristic  symptoms.  This  is  the  clinical 
'chronic  dyspeptic  type,'  which  includes  also  cases 
attended  by  pain  and  occasional  vomiting.  3.  The 
characteristic  symptoms  are  pain,  vomiting,  and 
haematemesis  ;  these  require  detailed  consideration. 

Pain. — This  is  the  most  constant  of  the  symptoms, 
although  it  may  be  entirely  absent.  In  its  typical 
and  severe  forms  it  is  more  characteristic  of  the 
chronic  than  of  the  acute  variety.  The  situation, 
intensity,  time  of  onset,  and  duration  of  the  pain 
are  of  importance.  (l)  Situation. — The  pain  is 
usually  distinctly  localised  to  the  epigastric  region 
below  the  ensiform  cartilage,  though  in  the  more 
chronic  cases  it  may  be  lower  and  more  diffused. 
It  is  also,  especially  in  the  latter  cases,  often  expe- 
rienced at  the  back,  in  the  middle  line  between  the 
sixth  and  eighth  dorsal  vertebrae,  or  lower  and  to 
the  left.  It  is  sometimes  described  as  passing 
through  from  the  front  to  the  back.  It  also  some- 
times radiates  to  the  sides  of  the  body  [see  p.  1 142), 
and  up  to  the  shoulders,  and  even  down  the  arms. 
Even  when  it  is  strictly  localised  or  influenced  by 
the  position  of  the  patient  it  is  not  a  safe  guide 
to  the  exact  site  of  the  ulcer.  The  passage  of  a 
weak  electric  current  from  the  epigastrium  or  left 
hypochondrium  (negative  pole)  to  the  lower  dorsal 
region  (positive  pole)  soon  after  a  meal  is  more 
trustworthy  but  often  fails.  The  negative  electrode 
is  moved  about  on  the  skin  of  the  epigastric  and 
left  hypochondriac  regions  and  gives  rise  to  a 
slight  tingling  sensation  only,  until  it  comes  to  be 
placed  over  the  site  of  the  ulcer,  when  severe  pain 
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is  felt.  (2)  Intensity. — In  the  acute  and  in  the 
early  stages  of  the  chronic  variety,  the  pain  is  usually 
not  very  intense,  but  as  the  chronic  form  progresses 
the  pain  usually  becomes  more  severe,  and  is  de- 
scribed as  heavy,  boring,  burning,  or  stabbing ; 
sometimes  it  is  spasmodic  or  colicky.  It  is  often 
so  severe  that  no  drug  except  morphine  gives 
relief.  It  is  frequently  influenced  favourably  by 
the  position  of  the  patient,  being  less  when  lying 
down,  and  sometimes,  though  rarely,  also  relieved 
by  firm  pressure,  which  is,  however,  not  a  safe  pro- 
cedure. It  is  usually  increased  by  palpation,  slight 
.pressure,  muscular  effort,  mental  exertion,  and  by 
the  menstrual  periods.  (3)  Time  of  onset. — The 
pain  usually  commences  shortly  after  meals — ten  to 
twenty  minutes — but  it  is  sometimes  delayed  much 
longer,  even  hours.  It  is  occasionally  only  expe- 
rienced at  night  as  a  gnawing  or  burning  sensation, 
which  is  relieved  by  taking  a  small  quantity  of  food. 
Palpation  or  slight  pressure,  even  that  of  the  wear- 
ing apparel,  may  bring  it  on.  (4)  Duration. — The 
pain  is  rarely  continuous,  particularly  in  the  acute 
variety.  It  usually  lasts  until  the  food  leaves  the 
stomach  by  the  pylorus  oris  vomited,  when  it  gene- 
rally disappears  more  or  less  quickly.  It  thus  often 
lasts  several  hours.  It  may  occur  at  intervals  for 
days,  weeks,  or  months,  or  be  entirely  absent  for 
like  periods.  It  gradually  disappears  with  the  cica- 
trisation of  the  ulcer.  When  the  pain  is  the  most 
marked  and  prominent  symptom  it  constitutes  clini- 
-callythe  '  chronic gastralgic  type.'  There  is  often,  in 
addition  to  the  pain,  a  hyperoesthesia  of  the  skin  in 
the  epigastrium,  and  also  sometimes  under  the  left 
breast  (p.  1 142). 

Vomiting. — This  symptom  is  rarer  in  the  acute 
than  in  the  chronic  variety.  It  is  frequently  pre- 
ceded by  nausea,  discomfort,  or  waterbrash  in  both 
varieties,  and  it  usually  relieves  the  pain  in  the 
latter  much  more  completely  than  in  the  former. 
It  may  occur  early  or  late  in  the  course  of  the 
disease.  It  may  follow  the  ingestion  of  food  imme- 
diately, or  be  delayed  for  an  hour  or  longer.  In 
the  former  case  it  consists  of  partly  digested  food, 
in  the  latter  it  is  more  copious,  liquid,  and  frothy 
like  barm.  The  filtrate  shows  the  presence  of 
free  hydrochloric  acid  (p.  1591).  It  is  increased 
in  amount  in  about  two-thirds  of  the  chronic  cases, 
while  in  the  remainder  it  is  normal  in  amount 
except  for  a  few  cases,  particularly  those  of  marked 
anaemia,  in  which  it  is  diminished.  In  the  acute 
variety  there  is  usually  no  hyperacidity.  The  filtrate 
may  also  show  the  presence  of  lactic  acid  (p.  1592). 
The  amount  of  pepsin  is  generally  unaltered,  though 
occasionally  increased,  and  in  a  few  old  cases  dimi- 
nished. When  vomiting  is  the  prominent  feature 
it  constitutes  clinically  the  '  vomiting  '  or  '  catarrhal 
type.' 

Hiematemesis.— This  occurs  in  roughly  one-third  to 
one-half  of  all  cases.  It  may  take  place  early  or  late 
in  the  course  of  the  disease,  and  with  or  without 
previous  pain  or  vomiting,  or  any  other  symptom, 
(l)  Source.  —  When  small  in  amount  the  blood  may 
come  from  capillaries  and  small  vascular  twigs  in  the 
edges  and  floor  of  the  ulcer.  When  considerable  in 
amount  it  always  comes  from  erosion  of  one  of  the 
coronary  arteries  or  other  medium-sized  or  larger 
vessel.  (2)  Amount. — In  the  acute  variety  it  is 
usually  sudden  and  profuse — 8  to  10  oz.  or  more 
in  a  few  minutes— and  tends  to  cease  rapidly.  In 
chronic  cases  the  amount  is  liable  to  greater  variation 
and  the  attacks  have  a  greater  tendency  to  recur. 


Usually  there  are  several  recurrences  at  intervals  of 
a  few  days,  and  then  complete  cessation  for  some 
time.  The  attacks  are  apt  to  come  on  during  diges- 
tion or  exercise,  and  may  be  preceded  by  a  feeling 

of  nausea  or  faintness.     (3)  Appearances  It  is 

generally  bright  red,  clotted,  and  alkaline,  especi- 
ally in  the  acute  variety.  When  allowed  to  remain 
longer  in  the  stomach  it  is  variously  altered  by  the 
gastric  juice,  and  appears  dark  red,  or  coloured  like 
prune-juice  or  coffee-grounds.  (4)  MeLena. — The 
motions  are  black  like  tar.  This  occurs  with  or 
without  hsematemesis,  particularly  when  the  ulcer  is 
near  the  pylorus,  and  is  present  only  in  those  cases 
in  which  a  considerable  quantity  of  blood  passes  on 
into  the  intestine.  It  has  always  to  be  carefully 
inquired  for,  as  much  blood  may  be  unsuspectingly 
lost  in  this  way.  The  usual  indications  of  consider- 
able losses  of  blood,  e.g.  giddiness,  faintness,  weak- 
ness, clammy  skin,  low  temperature,  and  soft,  quick, 
small  pulse,  are  observed.  Two  clinical  types,  the 
'  acute  hismorrhagic  '  and  the  '  chronic  hemorrhagic,' 
are  often  spoken  of,  in  which  the  hKmatemesis  is 
the  prominent  feature. 

The  other  symptoms  refer  to  the  alimentary  and 
urinary  systems,  and  are  chiefly  covered  by  the 
dyspeptic  symptoms  already  mentioned.  The  ap- 
petite is  good,  but  if  there  be  pain  the  patient  is 
afraid  to  eat.  Thirst  and  constipation  are  common. 
The  urine  may  contain  albumoses,  acetone,  or 
diacetic  acid.  The  chlorides  are  often  diminished, 
and  the  phosphates  increased.  The  general  nutri- 
tion may  be  good  or  much  impaired  (the  cachectic 
type).  There  may  be  marked  aneemia,  amenorrhcea, 
headache,  and  sleeplessness. 

Perforation  and  its  results  are  considered  else- 
where (p.  1619). 

Diagnosis. — In  many  cases  a  diagnosis  is  easy, 
in  some  it  is  difficult,  in  a  few  it  is  impossible. 
Even  after  a  careful  analysis  of  all  the  symptoms, 
the  case  may  have  to  be  kept  under  observation  for 
some  time,  before  a  diagnosis  of  ulcer  can  be  ven- 
tured upon.  None  of  the  characteristic  symptoms 
of  ulcer  can  be  absolutely  relied  upon,  for  epigastric 
pain  is  met  with  in  several  other  diseases,  e.g. 
gastric  cancer,  chronic  gastric  catarrh,  nervous 
dyspepsia,  and  gall-stones  ;  vomiting  in  the  same 
diseases  and  in  the  gastric  crises  of  locomotor 
ataxia  ;  while  hasmatemesis  occurs  in  a  large  number 
of  both  gastric  and  other  diseases,  e.g.  gastric 
cancer,  gastritis,  varicose  veins  of  stomach  or 
oesophagus,  passive  congestion  of  the  portal  system 
from  hepatic  cirrhosis,  pressure  of  a  tumour,  chronic 
cardiac  or  pulmonary  disease,  or  enlarged  spleen  ; 
toxic  diseases  such  as  yellow  fever,  acute  yellow 
atrophy,  purpura,  <!v:c.  ;  constitutional  states  such  as 
hiemophilia,  &c.  ;  injuries  to  the  stomach-wall  ;  or 
the  blood  may  come  from  some  position  higher  up 
than  the  stomach,  e.g.  nose,  pharynx,  lung,  oeso- 
phagus, &c.,  and  flow  into  the  stomach  and  be 
afterwards  vomited.  Further,  the  diagnosis  between 
ulcer  and  some  forms  of  antemia,  e.g.  chlorosis  and 
pernicious  anaemia,  is  often  difficult,  and  it  is  to  he 
remembered  that  they  may  co-exist. 

Prognosis. — The  prognosis  is  very  favourable, 
for  probably  over  90  per  cent,  of  all  cases  recover, 
while  in  the  acute  variety  alone  the  percentage  is 
still  higher.  It  may  be  taken  as  a  fact  that  hospital 
cases  make  a  more  uniform  recoveiy  than  those 
treated  outside,  and  on  the  average  the  hospital 
cases  are  the  more  serious  examples  of  the  disease. 
A  certain  proportion  of  the  cases  which  leave  the 
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hospital  cured  or  greatly  improved  suflL-r  relapses 
afterwards,  which  may  readily  yield  to  appropriate 
treatment  on  re-admission  to  hospital.  It  is  not 
unreasonable  to  think  that,  if  the  proper  treatment 
were  always  rigorously  carried  out,  very  few  if  any 
would  relapse.  It  is  very  rare  indeed  for  a  hospital 
case  not  to  improve  steadily  under  proper  treatment, 
provided  the  patient  survives  the  first  few  days  after 
admission,  and  it  does  not  seem  too  much  to  say 
that  all  cases,  with  very  few  exceptions,  may  re- 
cover if  proper  treatment  be  applied  early  enough. 
If  all  symptoms  have  disappeared  for  months  and 
subsequently  break  out  again,  the  case  is  practically 
a  new  one  and  not  a  true  relapse,  even  though  the 
ulcer  occurs  at  its  previous  site.  If  the  ulcer  be 
large,  the  cicatrisation  will  be  correspondingly  ex- 
tensive, and  in  the  pyloric  region  especially  this 
may  cause  trouble  from  pyloric  obstruction  long 
afterwards.  This  is  due,  however,  to  the  anatomical 
peculiarities  of  the  parts,  and  so  far  as  the  ulcer  is 
concerned  ought  not  to  be  considered  as  an  imperfect 
cure.  Recent  advances  in  abdominal  surgery  have 
made  it  possible  to  cope  with  this  condition  with 
most  gratifying  success.  There  remain  then  only 
those  cases  in  which  the  ulcer  passes  on  rapidly  to 
perforation  or  gives  rise  to  severe  and  uncontrollable 
hemorrhage,  and  those  cases  which  die  from 
exhaustion  or  some  rare  complication.  It  is 
extremely  difficult  to  arrive  at  an  accurate  estimate 
of  the  mortality.  Of  course,  if  over  90  per  cent, 
recover,  then  less  than  10  per  cent,  die,  and  it 
appears  for  many  reasons  probable  that  this  is  not 
far  from  the  truth.  Most  of  the  statistics  on  this 
point  are  too  old  to  be  reliable,  for  it  is  obvious 
that  the  advances  in  recognition  and  treatment, 
which  have  been  made  within  recent  years  and  will 
we  hope  continue  to  be  made  in  the  future,  must 
tend  to  decrease  the  mortality  from  all  these  sources. 
It  is  the  general  experience  that  death  from  perfora- 
tion is  much  more  common  than  from  haemorrhage, 
so  that  if  10  per  cent,  be  the  true  total  mortality,  at 
least  6  per  cent,  must  be  put  to  the  credil  of  per- 
foration, and  not  more  than  3  per  cent,  to  haemor- 
rhage. Even  3  per  cent,  is  probably  too  large,  for 
it  is  the  universal  experience  that  hemorrhage  is 
very  rarely  suddenly  fatal,  and  under  the  present 
improved  methods  of  treatment  it  is  likely  to  be 
almost  always  successfully  controlled  in  the  further 
progress  of  the  case. 

Treatment.  — Medical. — Medical  treatment  is 
all  that  is  necessary  in  the  great  majority  of  cases. 
It  aims  at  giving  the  stomach  as  much  rest  as 
possible,  and  may  be  considered  under  the  heads  of 
rest,  diet,  and  drugs.  It  is  impossible  to  lay  down 
general  rules  to  suit  all  cases,  and  modifications 
must  be  made  to  suit  individual  peculiarities. 
Patience  is  the  keynote  of  success.  The  slightest 
return  of  untoward  symptoms  requires  immediate 
attention,  and  a  rigorous  continuance  of  appropriate 
treatment.  The  treatment  should  last  on  the 
average  at  least  three  months — in  the  very  chronic 
cases  much  longer,  a  year  or  more — and  should  in 
all  cases  be  continued  for  many  weeks  after  all 
symptoms  have  disappeared. 

Rest  is  best  obtained  in  bed,  and  at  least  the  first 
fortnight  should  be  spent  entirely  there.  It  is 
advisable  for  most  cases  to  keep  their  beds  still 
longer,  three  weeks  or  more,  and  sometimes  during 
the  greater  part  of  the  treatment.  The  recurrence 
of  active  symptoms  should  always  be  followed  by  a 
period  of  rest  in  bed.    This  procedure  ought  to  be 


rigorously  enforced  whenever  it  is  possible,  and! 
relaxed  only  in  exceptional  cases. 

Diet. — Milk  is  the  ideal  diet,  and  it  should  be 
carefully  tried  in  all  cases.  It  is  a  favourite  plan 
with  many  to  give  5  oz.  every  hour  for  the  first 
three  days,  then  10  oz.  every  two  hours  for  the 
next  week  or  so,  and  then  gradually  increase  it.  To 
find  out  what  suits  each  case  is  far  better  than  to 
follow  any  rule.  Proceed  cautiously  at  first,  and 
aim  at  reaching  doses  of  10  to  15  oz.  four  times 
daily  at  four-hourly  intervals  as  soon  as  possible, 
remembering  carefully  that  any  distension  or  irrita- 
tion of  the  stomach  has  to  be  avoided.  Afterwards 
increase  the  quantity  to  between  one  and  two  quarts 
in  the  twenty-four  hours.  Each  dose  should  be 
moderately  warmed  and  sipped  slowly,  especially  at 
first.  Occasionally  it  suits  better  when  iced.  These 
milk-meals  should  be  continued  for  a  month,  and 
as  patients  get  tired  of  them  they  may  be  varied, 
after  the  first  day  or  two,  by  alternating  them  once 
or  twice  a  day  with  weak  beef-tea,  Leube's,  Lie- 
big's  or  Valentine's  meat-juice,  Carnigen,  a  good 
beef-powder,  or  somatose,  either  by  themselves  or 
added  to  the  milk.  It  is  advisable  also  to  add 
a  little  lime-water  or  a  pinch  of  bicarbonate  of 
sodium  to  the  milk  to  prevent  the  formation  of 
large  masses  of  casein  and  favour  digestion. 
Barley-water,  rice-water,  oatmeal  or  oat-flour  water 
added  to  the  milk  varies  the  flavour  and  increases 
its  digestibility.  An  egg  beaten  up  in  milk  may 
be  tried  at  the  end  of  the  first  week,  and  given  once 
or  twice  daily  thereafter,  or  a  little  Benger's  food  or 
ground  rice  or  arrowroot  may  be  used  as  an  alter- 
native to  thicken  the  milk.  Skimmed  milk  or 
butter-milk  is  often  well  borne  when  ordinary  milk 
is  not.  This  is  also  true  of  sterilised  milk.  When, 
none  of  these  is  tolerated,  peptonised  milk  should 
be  given,  and  when  all  of  them  fail  nutrient  enemata 
must  be  resorted  to.  Avoid  tea,  coffee,  and  alcohol 
in  all  its  forms. 

Niiti'ient  Eiieiiiata. — Before  giving  a  nutrient 
enema  the  bowel  should  be  washed  out  with  a 
quart  of  warm  water,  to  which  a  teaspoonful  of 
common  salt  has  been  added.  This  should  be  done 
twice  in  the  twenty-four  hours,  and  the  nutrient 
enema  given  one  hour  after  the  injected  water  has 
been  voided.  The  temperature  of  the  nutrient 
enemata  should  be  100°  F.,  and  they  should 
be  administered  every  four  to  six  hours.  They 
should  be  about  8  to  10  oz.  in  bulk,  but  if  such 
quantities  are  not  well  borne,  2  to  3  oz.  may  be  tried. 
They  should  consist  chiefly  of  peptonised  milk  or 
beef-tea,  to  which  the  yolk  of  one  or  two  eggs  and 
5  grains  of  bicarbonate  of  sodium  or  two  teaspoon- 
fuls  of  wine,  whisky,  or  rum,  if  there  is  much 
weakness,  or  a  few  drops  of  laudanum,  if  much 
irritation,  may  be  added.  Many  prefer  to  give  an 
enema  (2  to  3  oz. )  of  beef-tea  and  raw  egg  with  a 
little  brandy.  It  is  rarely  necessary  to  continue 
exclusive  rectal  feeding  longer  than  two  to  three 
days,  except  in  persistent  vomiting  and  after 
heemorrhage,  when  it  may  be  necessary  to  do  so  for 
a  week  or  even  a  fortnight.  It  is  to  be  remembered, 
however,  that  it  is  a  very  imperfect  iT)ethod  of 
nutrition,  and  a  little  peptonised  milk  (i  or  2  oz. 
frequently)  ought  to  be  given  by  the  mouth  as 
soon  as  possible,  and  then  cautiously  increased 
while  the  nutrient  enemata  are  gradually  dropped. 

Solid  Food. — After  about  a  month,  if  pain  and 
vomiting  have  long  disappeared,  begin  to  give  solid 
food  cautiously — a  little  bread  and  milk,  arrowroot,. 
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tapioca  or  sago,  or  ground  rice  may  be  given  with 
the  milk ;  and  after  three  or  four  days  more  a 
scrambled  or  softly  steamed  egg  may  be  tried. 
After  a  week,  a  little  grated  boiled  fish  or  chicken, 
or  raw-meat  pulp  or  scraped  raw  beef  (the  latter 
are  often  well  borne  much  earlier  in  the  treatment, 
even  when  a  milk-diet  disagrees).  After  another 
week,  raw  eggs  or  soft-boiled  or  poached  eggs, 
sweetbreads,  tripe,  brains,  stale  bread,  thin  bread 
and  butter,  may  be  given.  Then  lamb-chops, 
mutton-chops,  underdone  steaks  with  thin  thoroughly 
toasted  or  stale  bread  may  be  tried.  Then  fish, 
chicken,  and  white  meat  with  milk  and  rice- 
puddings  may  be  allowed.  The  patient  may  now 
return  to  his  work  and  gradually  resume  ordinary 
diet,  but  all  indigestible  foods,  such  as  curries, 
shell-fish,  vegetables  (except  rice),  pastry,  &c., 
must  be  avoided.  Any  form  of  food,  however 
simple,  which  the  patient  finds  to  be  followed  by 
discomfort,  must  be  rigorously  excluded  from  his 
dietary.  He  must  avoid  all  muscular  fatigue  and 
mental  worry,  and  scrupulously  continue  his  treat- 
ment for  months  after  he  is  apparently  cured. 

Drugs. — No  drugs  exercise  any  influence  upon 
the  ulcer  other  than  to  protect  it  somewhat  from 
the  irritative  action  of  the  gastric  juice.  Drugs  are 
chiefly  given  to  relieve  pain,  vomiting,  hasmatemesis, 
and  constipation,  and  to  correct  the  anjemia  if 
present.  (l)  Pain. — This  usually  subsides  after 
a  few  days'  rest  in  bed  and  milk-diet,  but  certain 
drugs  may  be  of  much  use,  e.g.  a  dilute  warm 
solution  of  bicarbonate  of  sodium  frequently 
sipped  ;  a  little  prepared  chalk,  spirit  of  peppermint, 
and  carbonate  of  magnesium  added  to  it  increase  its 
flavour  and  efficacy  ;  or  30  to  60  grs.  of  the  sub- 
nitrate  or  carbonate  of  bismuth,  with  15  grs.  of 
bicarbonate  of  sodium  thrice  daily,  half  an  hour 
before  each  meal,  to  which  may  be  added  a  little 
dilute  hydrocyanic  acid  (3-5  in, ),  or  to  iti  of  tincture 
ot  nux  vomica,  or  gr.  of  morphine  or  \  gr.  of 
hydrochloride  of  cocaine,  or  a  combination  of  them. 
Small  doses  of  opium  frequently  repeated  and  given 
by  the  mouth  often  do  much  good.  Very  severe 
cases  require  morphine-injections.  Linseed-meal 
poultices  and  hot  fomentations  or  even  blisters 
over  the  epigastrium  are  often  of  great  value  in 
relieving  pain,  and  should  be  used  as  a  routine 
procedure  for  the  first  three  weeks  whenever  pain 
is  present.  When  the  patient  cannot  lie  up,  nitrate 
of  silver  is  of  value  in  relieving  pain.  It  should 
be  given  in  \  gr.  doses  in  pill  or  preferably  in 
solution  thrice  daily,  and  gradually  increased  to 
^  to  I  gr.  Discontinue  it  for  a  week  during  every 
month  to  avoid  argyria.  (2)  Vomiting.  —  Rest  in 
bed,  rectal  feeding,  and  bismuth  and  cocaine,  &c., 
as  above.  (3)  Hceinateinesis. — The  patient  should 
lie  on  his  back  with  his  head  low,  and  should  not 
move,  even  slightly.  He  should  be  covered  with  a 
light  blanket  and  have  ice  applied  to  the  epigastrium. 
No  drug  is  to  be  given  by  the  mouth,  but  hypo- 
dermic injections  of  morphine  and  ergotine  may 
be  useful.  Some  have  found  oil  of  turpentine 
(30  rri,  to  60  iTi)  given  in  capsules  or  as  an  emulsion, 
with  white  of  egg,  very  valuable  in  severe  bleeding. 
When  collapsed  a  pint  or  so  of  saline  solution 
(6  parts  NaCl  to  1,000  parts  water)  should  be  slowly 
injected  subcutaneously.  Rectal  feeding  should  be 
exclusively  employed  for  a  time.  The  patient  should 
\><i  confined  to  bed  for  a  month  after  the  bleeding 
has  ceased.  (4)  Constipation. — This  is  often  very 
troublesome,  and  requires  to  be  relieved  by  purga- 


tives for  the  first  month  at  least.  Enemata  of  soap 
and  water,  of  castor  oil  or  glycerine,  are  to  be  used. 
Laxatives  may  be  given  afterwards  by  the  mouth, 
and  castor  oil  is  by  far  the  best.  Carlsbad  salts 
(NaCl  I  oz.,  NaHCO,  2  oz.,  Na,,SO,,  4  oz.)  in  i-  to 
2-teaspoonful  doses  in  a  large  tumblerful  of  warm 
water  every  morning  before  breakfast,  or  some  natu- 
ral aperient  water,  such  as  Friedrichshall,  &c. ,  may 
be  substituted,  or  aloin  or  a  little  cascara  sagrada 
given  at  night.  (5)  Ananiia. — Iron,  in  its  scale- 
preparations,  or  reduced  iron,  or  the  saccharated 
carbonate,  or  some  of  its  more  modern  preparations 
must  be  given,  but  not  too  soon,  not  until  healing 
is  complete,  as  it  is  liable  to  retard  recovery. 

Surgical. — This  is  required  in  perforation, 
hrematemesis,  obstruction,  and  complications  such 
as  subphrenic  abscess.  In  perforation,  laparotomy 
is  performed  and  the  perforation  closed  by 
suture.  If  this  be  not  done  a  fatal  result  is 
almost  inevitable  (95  per  cent.).  The  outlook  is 
better  the  shorter  the  interval  which  occurs 
between  the  perforation  and  the  laparotomy. 
In  profuse  and  recurring  hsemorrhage  the  ulcer  may 
be  cauterised  and  a  gastro-enterostomy  performed. 
Several  successful  cases  have  been  recorded.  For 
obstruction  and  gastric  dilatation,  divulsion  of  the 
pylorus,  pyloroplasty,  or  gastro-enterostomy  may 
l3e  resorted  to.  |  R.  F.  C.  Leith. 

STOMACHICS  (cTTo^axos,  the  stomach).— 
Synon.  :  Fr.  Stoniachiques  ;  Ger.  Mageniiiittel. 

Definttion.— Substances  which  increase  the 
functional  activity  of  the  stomach. 

Enumeration. — The  most  important  stomachics 
are  alcohol,  acids,  alkalis,  aromatics,  arsenic, 
bitters,  pepsin,  and  strychnine  or  nux  vomica. 

Action.  —  Some  stomachics,  such  as  alcohol  and 
dilute  alkalis,  increase  the  secretion  of  gastric 
juice  ;  possibly  also  bitters,  and  small  doses  of 
arsenic.  Dilute  acids,  given  after  meals,  and  pepsin 
supply  the  essentials  of  gastric  juice  when  secretion 
is  deficient.  It  is  not  improbable  that  the  peri- 
staltic movements  of  the  stomach  are  increased  by 
strychnine  and  nux  vomica.  We  want  experiments 
on  the  action  of  drugs  which  increase  absorption. 
It  is  also  probable  that  some  of  the  good  results  of 
bitters  are  due  to  their  preventing  abnormal  pro- 
cesses of  fermentation  in  the  stomach. 

T.  Lauder  Brunton. 

STOMATITIS  (o-Tci^ta,  the  mouth).— Inflamma- 
tion of  the  mouth.    See  Mouth,  Diseases  of. 

STONE. — A  popular  name  for  calculus.  See 
Calculi  ;  and  Concretions. 

STONE  -  GRINDER'S     PHTHISIS.  —  See 

Pneumoconioses. 

STOOLS.— Synon.  :  Fseces  ;  Motions  ;  Fr. 
Excrements  ;  les  Celles  ;  Ger.  StuJilgdnge  ;  Stiihle. 

Introduction. — An  examination  of  the  faeces 
frequently  affords  valuable  evidence  of  the  condition 
of  the  organs  engaged  in  the  process  of  digestion, 
and  furnishes  important  data  on  which  to  found  a 
diagnosis  and  suggest  a  rational  treatment.  Not 
only  may  structural  changes  in  the  alimentar}'  tract 
be  discovered,  but  also  the  completeness  of  action 
of  the  various  digestive  juices  be  recognised.  As. 
with  the  examination  of  the  renal  secretion,  a 
previous  knowledge  of  the  healthy  characters  of 
the  faeces  is  an  essential :  this  being  granted,  the 
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investigation  may  be  pursued  on  the  same  lines  in 
both  cases,  as  regards  the  general,  microscopical, 
and  chemical  characters.  Since,  however,  the  cha- 
racters of  the  faeces  are  much  more  directly  depen- 
dent on  the  ingesta,  their  examination  cannot  be  so 
valuable  an  index  of  tissue-change  as  is  that  of  the 
urine. 

1.  Physical  Examination.  — i.  Quantity. — 
This  is  extremely  variable.  Taking  the  normal 
average  for  an  adult  to  be  about  5  ounces  daily,  it 
may  vary  from  2^  to  lo|  ounces.  The  quantity 
would  seem  to  bear  no  relation  to  the  size  or  weight 
of  the  individual,  but  is  rather  ini^uenced  by  the 
quantity  and  kind  of  food  taken,  and  by  the  activity 
of  the  secretions  of  the  alimentary  canal.  With  an 
average  diet,  it  is  estimated  that  the  ffeces  form  one- 
seventh  to  one-eighth  of  the  weight  of  the  ingesta. 
As  a  rule,  the  amount  is  increased  by  a  vegetable 
diet.  In  children  it  would  seem  the  total  daily 
amount  is  relatively  slightly  greater,  while  in  old 
age  there  is  an  absolute  diminution.  When  in 
disease  the  quantity  is  increased,  it  is  chiefly  that 
of  the  fluid  portion,  while  a  diminution  affects  both 
the  solid  and  fluid  parts.  The  writer  has  noticed  a 
class  of  cases  of  intestinal  derangement  characterised, 
among  other  symptoms,  by  the  daily  passage — 
especially  in  the  earlier  hours  of  the  day — of  several 
very  large  pultaceous  stools,  amounting  to  a  total 
quantity  several  times  in  excess  of  the  normal,  and 
this  without  a  large  ingestion  of  food  ;  the  lower 
part  of  the  ileum,  the  caecum,  and  the  ascending  colon 
appear  to  be  in  a  condition  of  chronic  catarrh  in 
these  cases.  Tea  is  said  to  diminish  the  quantity 
of  the  freces  (Chambers).   See  Constipation  ;  and 

DiARRHCEA. 

2.  Consistence  and  Appearance.  —  De- 
partures from  the  normal  cylindrical  shape  are  fre- 
quent, and  depend  very  much  on  the  existence  of 
constipation  or  diarrhoea.  In  infants  the  evacua- 
tions should  be  unformed  and  of  a  pappy  consis- 
tency. The  contents  of  the  bowels  pass  from  a 
semi-fluid  condition  in  the  ileum  to  the  firmer  state 
in  the  colon,  mainly  from  an  absorption  of  fluid 
constituents  ;  should  there  be  any  delay  in  the 
passage  the  motions  are  liable  to  become  hard  and 
nodular  (scybala),  and  this  condition  may  occasion- 
ally be  extreme,  the  fteces  having  all  the  appearance 
of  sheep's  dung,  and  being  passed  with  considerable 
pain.  Certain  drugs,  such  as  vegetable  astringents, 
and  many  preparations  of  iron,  bismuth,  or  lead, 
tend  to  make  the  fceces  hard  and  firm.  On  the 
other  hand,  an  increased  peristalsis  is  associated 
with  motions  of  all  degrees  of  fluidity.  This  is  very 
marked  in  the  various  forms  of  irritation  to  which 
the  intestinal  mucous  membrane  is  liable,  from  the 
simple  effects  of  a  saline  purge  to  the  extreme  con- 
ditions of  ulceration,  as  in  typhoid  fever  or  dysen- 
tery. The  rate  of  passage  of  the  intestinal  contents, 
together  with  the  amount  of  intestinal  secretion, 
are  the  conditions  determining  the  various  degrees 
of  consistency  of  the  stools  designated  by  the  terms 
'scybalous,'  'formed,'  'semi-formed,'  'pultaceous,' 
'  loose,'  and  '  fluid.' 

-  The  existence  of  hajmorrhoids,  rectal  growths,  or 
an  enlarged  prostate,  may  be  recognised  by  groov- 
ings  and  marks  on  the  excrement.  It  is  very 
common  in  cases  of  stricture  of  the  colon  to  find  the 
motions  flattened  and  ribbon-like,  or  as  cylinders 
much  contracted  in  diameter.  Such  appearances, 
however,  are  by  no  means  constant,  for  it  has  been 
clearly  shown  that  a  considerable  stricture,  even  as 


low  down  as  the  junction  of  the  sigmoid  flexure  and 
rectum,  may  co-exist  with  motions  of  normal  ap- 
pearance, the  fsecal  matter  becoming  remoulded  below 
the  seat  of  constriction.  But  the  invariable  occur- 
rence of  such  contracted  motions  is  strongly  in  favour 
of  stricture.  Occasionally,  as  in  psilosis  intestini, 
the  motions  are  passed  in  a  fermenting  condition, 
presenting  a  frothy  brown  or  yeast-like  appearance, 
and  containing  sarcince,  similar  to  certain  vomits. 
See  Psilosis. 

3.  Colour. — This  is  dependent  on  stercobilin, 
which  is  regarded  as  identical  with  hydrobilirubin 
(urobilin),  a  derivative  of  bilirubin  (CigH^N.^Oj), 
the  chief  bile-pigment,  and  is  subject  to  considerable 
variation  even  within  the  limits  of  health.  The 
usual  brown  colour  becomes  much  darker  if  the 
faeces  be  long  retained,  or  with  an  exclusive  meat- 
diet  ;  pale  yellow  with  milk-food,  as  seen  in 
infants  ;  while  it  tends  towards  a  greenish  tint 
when  vegetables  form  the  bulk  of  the  food. 

Unaltered  bile-pigment  is  never  found  in  healthy 
stools.  The  conversion  of  bilirubin  into  stercobilin, 
regarded  by  MacMunn  as  a  process  of  intermediate 
oxidation,  normally  commences  in  the  first  part  of 
the  colon  ;  but  if  from  any  other  cause — such  as  the 
use  of  aperients  or  ulceration  or  other  affection  of 
the  bowels — the  intestinal  contents  be  hurried  along 
and  a  diarrhoea  established,  then  bile-pigments, 
as  such,  may  be  found  in  the  motions,  causing  the 
bright  yellow  colour  of  the  well-known  '  bilious 
stool,'  and  often  leading  to  much  smarting  of  the 
anus  when  voided.  In  dysentery,  the  presence  of 
bile  in  the  motions  is  frequent,  especially  staining 
the  mucus  which  is  so  abundant  in  the  motions  of 
that  disease  ;  globules  of  mucus  from  the  small  in- 
testine, similarly  coloured,  may  be  seen  in  the 
stools  of  typhoid  fever.  Other  constituents  of  the 
fffices,  such  as  the  shed  intestinal  epithelium,  may 
also  be  stained  with  unaltered  bile  under  the  same 
circumstances. 

It  is  noteworthy  that  the  meconium  contains  a 
considerable  amount  of  the  normal  bile-pigments, 
bilirubin  and  biliverdin,  but  no  stercobilin. 

The  principal  alterations  in  the  colour  of  the 
stools  are — 

(a)  Pale  and  colourless  stools. — All  degrees  ot 
deficiency  of  colour  may  be  met  with,  producing 
the  so-called  '  clayey  '  or  '  putty-like  '  stools.  This 
condition  is  seen  in  its  most  marked  degree  when 
the  bile  is  absolutely  excluded  from  the  intestine, 
as  by  an  impacted  gall-stone  ;  the  motions  being 
unformed,  lumpy,  '  porridge-like,' or  scybalous,  and 
almost  or  quite  colourless,  frequently,  however, 
accompanied  by  a  small  quantity  of  distinctly  bile- 
coloured  fluid,  which  is  secreted  by  the  mucous 
membrane  of  the  bowel  from  the  bile-laden  blood. 
The  causes  of  pale  stools  when  there  is  no  such 
obstruction  to  the  bile-flow  are  varied  and  not 
always  apparent.  In  children  the  explanation  is 
sometimes  to  be  found  in  the  presence  in  the 
motions  of  a  large  proportion  of  undigested  fat 
(derived  from  the  milk-food)  ;  in  various  anaemic 
states  the  fundamental  deficiency  of  blood-pigment 
appears  to  be  the  cause,  and  this  may  account  for 
the  frequent  occurrence  of  this  condition  in  rickets. 
But  there  remain  many  cases  in  which  such  expla- 
nations do  not  apply,  and  for  which  the  cause  can 
only  be  definitely  ascertained  when  we  know  more 
certainly  than  we  do  at  present  what  becomes  of 
the  bile  as  regards  its  reabsorption  and  decomposi- 
tion in  the  intestine.    The  occurrence  of  colourless 
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or  clay-coloured  stools  in  cases  where  there  is  no 
perversion  of  the  biliary  secretion  or  of  its  discharge 
into  the  duodenum,  but  where  disease  of  the 
pancreas  has  been  proved  to  exist,  has  suggested 
'  that  the  formation  of  the  colouring-matter  of  the 
fsces  depends  on  the  mutual  reaction  of  the  bile 
and  pancreatic  fluid,  under  the  influences  met  with 
in  the  intestinal  tract ; '  though  what  the  nature  of 
this  interaction  is  remains  unexplained  {see  Pan- 
creas, Diseases  of).  A  remarkable  case  which 
was  under  the  writer's  care  would  tend  to  show  that 
the  production  of  clay-coloured  stools,  in  cases 
where  the  bile  reaches  the  intestine  and  there  is 
no  jaundice,  is  due  to  some  interference  with  those 
changes  in  the  bile  which  normally  take  place  in  the 
first  part  of  the  colon.  The  patient  died  from  the 
remote  effects  of  an  accident  in  which  he  had  been 
severely  squeezed  between  the  buffers  of  a  train  ; 
for  several  months  previous  to  death  he  suffered 
from  constant  diarrhoea,  the  motions  being  in- 
variably copious  and  quite  colourless.  Post  mortem , 
the  caecum  was  found  to  be  represented  by  a  quantity 
of  inflammatory  fibrous  tissue  involving  the  adja- 
cent parietes,  excavated  in  which  were  a  series  of 
irregular  spaces  and  channels  outside  the  peritoneal 
cavity,  by  which  continuity  was  maintained  be- 
tween the  ileum  and  ascending  colon  ;  down  to 
the  end  of  the  uninjured  ileum  the  bowel-contents 
were  of  normal  condition  and  colour  (the  patient 
taking  almost  an  ordinary  diet)  and  contained  bile, 
but  in  the  colon  they  were  colourless,  as  voided, 
while  in  the  segment  of  mesentery  corresponding  to 
the  crecum  and  commencement  of  the  colon,  the 
lymphatic  vessels  were  outlined  by  black  pigment, 
presumably  due  to  absorption  of  the  biliary  colouring- 
matter  from  the  damaged  portion  of  the  intestinal 
canal.  Further  support  for  this  view  is  to  be  found 
in  the  character  of  the  motions  met  with  in  psilosis 
of  the  intestine,  they  being  large,  formed,  white, 
and  acid  in  reaction.    See  Psilosis. 

(/3)  Black  stools. — This  condition  is  well  marked 
when  blood  has  escaped  into  the  stomach  and  passes 
through  the  bowels.  The  haemoglobin  is  decom- 
posed by  the  gastric  juice,  and  its  constituent  iron  is 
converted  into  the  black  sulphide  by  the  sulphuretted 
hydrogen  present  in  the  intestines.  Such  stools 
may  look  like  tar  ;  or  if  they  have  been  long  re- 
tained they  become  hard  and  almost  coke-like  in 
appearance  {see  Mel/ena).  Iron,  bismuth,  or 
charcoal  taken  internally  will  similarly  colour  the 
fteces  ;  but  if  they  are  taken  in  only  small  quanti- 
ties the  motions  are  slaty  rather  than  black. 

(7)  Green  stools. — These  are  of  frequent  occur- 
rence in  children,  and  seem  to  be  due  to  the  presence 
of  biliverdin  (C|,.H|gN„0,),  an  oxidation  product 
of  the  biliary  colouring  -  matter,  bilirubin,  which 
under  normal  circumstances  is  reduced  ;  and  it  not 
infrequently  results  from  a  dose  of  calomel,  which 
prevents  the  reduction  taking  place. 

(S)  Certain  articles  of  diet  and  drugs  are  liable 
to  colour  the  faeces  more  or  less  distinctly.  Thus 
spinach,  coffee,  claret,  and  logwood  impart  to  the 
excrement  their  characteristic  tints  ;  rhubarb,  senna, 
and  santonin  cause  a  bright-yellow  colour  ;  and 
much  cocoa  may  make  the  stools  grey. 

4.  Odour. — The  characteristic  odour  of  the 
faeces  is  chiefly  due  to  certain  substances,  especially 
skatol,  and  to  a  less  degree  indol,  developed  during 
the  pancreatic  digestion  of  proteids,  and  partly  to 
special  secretions  from  the  glands  of  the  colon. 
Impaired  intestinal  digestion,  particularly,  it  would 


appear,  if  there  be  any  abnormal  bacillary  action,  is  ' 
apt  to  cause  fcetid  stools,  but  this  effect  is  very  vari- 
able. Absence  of  bile  from  the  alimentary  canal, 
by  interfering  with  the  pancreatic  digestion,  and 
also  by  the  want  of  its  own  special  antiseptic  power, 
is  often,  but  not  always,  accompanied  by  very  ill- 
smelling  motions.  In  certain  diseases  of  the  colon, 
as  dysentery,  the  evacuations  are  of  a  most  foul 
and  acrid  character,  owing  to  putrid  changes  in  the 
sloughs  thrown  off  from  the  ulcerated  bowel.  In 
children,  the  alvine  discharges  are  frequently  offen- 
sive from  errors  in  diet,  and  emit  a  peculiar  sour 
odour. 

5.  Reaction. — The  reaction  of  the  freces  in 
health  may  be  slightly  acid,  or  slightly  alkaline. 
This  variability  is  due  to  the  nature  of  the  food, 
and  still  more  to  the  extent  and  character  of  the 
changes  in  the  colon.  The  stools  in  some  diseases, 
as  typhoid  fever,  are  distinctly  alkaline,  and  in 
others,  as  infantile  diarrhoea,  markedly  acid ;  the 
colourless  stools  in  obstruction  of  the  bile-duct  are 
also  very  acid  from  a  large  excess  of  free  fatty  acids. 

6.  Foreign  Bodies. — By  inspection  of  the 
evacuations  we  may  discover — 

{a)  Substances  accidentally  swallowed,  such  as 
coins,  pins,  &c. 

(/))  hidigestible  food-residua,  such  as  fish-bones, 
the  stones,  skins,  and  peel  of  fruits,  fig-seeds,  the 
ligneous  grit  in  pears,  &c.  Small  seeds  and  par- 
ticles of  vegetable  tissue,  if  long  retained  in  the 
canal,  may  become  encrusted  with  lime-salts,  and, 
if  abundant,  form  what  has  been  called  intestinal 
sand  {sable  intestinal).    See  Concretions. 

(<■)  Undigested  food,  that  is,  portions  of  food  that 
have  escaped  digestion.  In  certain  severe  disturb- 
ances of  the  digestive  functions  some  of  the  food 
may  be  passed  scarcel}',  if  at  all,  altered,  and  may 
be  easily  recognised.  This  condition,  known  as 
'  lientery,'  is  especially  prone  to  occur  in  the  intes- 
tinal catarrh  of  young  children  during  dentition. 
Curdy  lumps  derived  from  milk,  and  consisting  of 
undigested  masses  of  coagulated  casein  entangling 
fat,  are  often  met  with  in  infantile  diarrhoea.  '  On 
a  moderate  diet  unaltered  proteid  is  never  found  ' 
(Halliburton). 

{d)  Fat. — This  special  element  of  the  food  may 
occur  in  the  motions  in  such  quantity  and  in  such 
forms  as  to  require  separate  mention.  Anything 
more  than  a  trace  in  the  fceces  is  to  be  regarded  as 
abnormal,  and  as  the  expression  of  a  failure  in  its 
digestion  or  absorption.  This  may  be  due  to  an 
excessive  ingestion,  as  may  occur  in  a  milk-diet,  or 
where  undue  quantities  of  olive  or  cod-liver  oil  are 
given  for  medicinal  purposes  ;  or  to  a  deficiency  of 
the  digestive  fluids,  especially  the  pancreatic  juice. 
The  presence  of  fat  in  the  stools  has  long  been 
known  as  a  diagnostic  sign  of  pancreatic  disease  {see 
Pancreas,  Diseases  of),  and  is  of  not  infrequent  oc- 
currence in  diabetes.  In  those  morbid  states  charac- 
terised by  extensive  destruction  of  the  epithelium  of 
the  small  intestine,  fat  may  appear  in  the  motions 
from  not  being  absorbed,  although  the  quantity 
taken  may  be  but  moderate,  and  the  conditions  for 
its  digestion  unimpaired. 

The  form  in  which  fatty  matter  appears  in  the 
stools  is  very  variable,  and  much  depends  upon  the 
kind  of  fat  taken.  Masses  of  almost  pure  fat  may 
be  found  ;  or  lumps  of  greasy-looking  substances, 
consisting  mainly  of  crystals  of  the  fatty  acids, 
or  compounds  of  these  with  earthy  bases,  form- 
ing soaps,  may  be  met  with.    Occasionally  these 
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substances  may  be  voided  in  cylindrical  form,  which 
has  been  compared  to  macaroni. 

(e)  Miiciis. — The  amount  of  this  substance  in 
normal  fa;ces  is  quite  inappreciable,  but  in  catarrhal 
and  other  inflammatory  states  of  the  lower  end  of 
the  ileum  and  colon  it  is  formed  in  considerable 
quantity.  Its  disposition  in  respect  to  the  fiscal 
matter  is,  to  a  great  extent,  diagnostic  of  its  site  of 
production.  Thus  in  catarrh  of  the  ileum,  with  the 
very  bulky  stools  above-mentioned,  it  is  intimately 
diffused  through  the  fasces  in  microscopic  particles  ; 
in  the  motions  of  typhoid  fever,  bile-stained  globules 
of  mucus  may  be  seen  with  the  naked  eye.  It  may 
be  taken  as  a  general  rule  that  the  more  distinctly 
separate  the  mucus  is  from  the  excrement,  the  lower 
down  in  the  bowel  does  it  come  from.  When  it 
■occurs  in  masses  adherent  to  or  apart  from  the  ffecal 
matter,  it  comes  from  the  sigmoid  flexure  or  rec- 
tum ;  while  from  the  upper  part  of  the  colon  the 
mucus  appears  as  fair-sized  globules  mixed  with  the 
.stool.  In  dysenteric  inflammation  and  ulceration 
of  the  colon  the  mucus  frequently  forms  discrete 
particles,  which  have  been  compared  to  grains  of 
iDoiled  sago  or  to  frog-spawn,  and  may  be  mixed 
with  pus  and  blood. 

( /)  Blood. — Blood  voided  per  anitvi  presents 
-very  different  appearances  according  to  its  source. 
When  coming  from  the  stomach  or  upper  part  of 
the  intestine  it  is  much  altered,  being  black  and 
tarry  {see  Mel.'ENA).  Even  when  recognisable  as 
blood,  there  is  a  considerable  range  of  variety  in 
colour,  as  well  as  degree  of  admixture  with  the 
fsecal  matter.  On  the  one  hand,  it  may  be  passed  in 
a  perfectly  pure  state,  quite  free  from  foreign  matter, 
as  would  be  the  case  when  the  bleeding  took  place 
from  an  eroded  vessel  low  down  in  the  bowel,  or 
even  as  high  up  as  the  ileum,  provided  the  quantity 
were  considerable,  and  it  were  discharged  imme- 
diately after  its  escape.  Practically,  the  purer  and 
brighter  the  blood,  the  lower  down  is  its  source. 
Or  it  may  occur  as  a  brownish-red  material  tho- 
roughly mixed  with  the  faeces,  and  then  comes  from 
the  commencement  of  the  colon  or  small  intestine  ; 
or  streaks  or  smears  of  blood  scarcely  altered  in 
appearance,  with  or  without  mucus,  and  attached 
to  the  surface  of  the  motion,  suggest  a  lesion  in  the 
lower  part  of  the  colon  and  rectum.  The  blood, 
from  internal  piles  or  extreme  congestion  of  the 
venules  of  the  rectum,  has  a  characteristic  purplish 
tint,  and  is  frequently  passed  quite  free  from  faecu- 
lent  matter.    See  also  p.  789. 

{g)  Pus.  —  This  is  not  a  very  frequent  con- 
stituent of  the  stools,  the  amount  in  ordinary  catar- 
rhal states  of  the  bowel  being  too  small,  as  a  rule, 
to  be  recognised  without  the  microscope.  In 
dysentery,  however,  the  quantity  is  greater,  and 
pus  then  becomes  a  prominent  feature  in  the  mo- 
tions. When  large  quantities  are  passed,  the 
source  is  usually  an  abscess  which  has  burst  into  the 
■canal. 

[h)  Entozoa,  such  as  segments  of  taenia,  the 
various  round-worms,  or  the  contents  of  hydatid 
cysts  that  may  have  burst  into  the  canal,  may 
he  present  in  the  faeces. 

(i)  MiscellMieous. — Under  this  head  may  be  in- 
cluded gall-stones,  intestinal  concretions.,  inucoiis  or 
membranous  casts  of  the  intestines  (pp.  254,  795), 
portions  of  bowel  sloiighed  off  from  intussusception 
(P-  783),  or  of  new-growths  iSr'fr. 

II.  Microscopical  Examination. — See  pp. 
800,  121. 


III.  Chemical  Examination. — It  is  seldom 
if  ever  that  such  examination  furnishes  evidence  of 
primary  importance,  as  does  analysis  of  the  urine. 

The  food  is  of  course  the  main  source  of  the  con- 
stituents of  the  faeces,  a  few  only  of  these  components 
being  derived  from  the  bile  and  other  digestive 
secretions.  The  shed  epithelium  and  detritus  from 
the  intestinal  mucous  membrane  form,  however,  no 
inconsiderable  share  of  the  bulk  of  the  fjeces. 

For  the  chemical  processes — often  elaborate — 
required  for  their  detection,  reference  must  be  made 
to  standard  works  on  physiological  and  pathological 
chemistry. 

1.  Phenol  (QH,,OH),  indol  (CsH.N),  and  skatol 
(CgH,|N)  are  normally  formed  in  the  intestines 
during  the  pancreatic  digestion  of  proteids.  A  con- 
siderable proportion  of  these  substances  is  absorbed, 
and,  undergoing  various  chemical  changes,  is  eli- 
minated in  the  urine  ;  but  a  considerable  amount  of 
each  also  leaves  the  body  in  the  faeces,  where  they 
may  be  separated  and  detected  by  appropriate  re- 
agents. To  skatol  the  odour  of  the  faeces  is  mainly 
due,  and  it  is  said  by  Brieger  to  be  absent  from  the 
evacuations  of  typhoid  fever. 

Leucine  and  tyrosine,  which  are  also  derived  from 
the  proteid  elements  of  food  by  tryptic  digestion, 
are  not  found  in  the  faeces  in  health,  though  of  fre- 
quent occurrence  in  the  stools  of  various  conditions 
of  diarrhoea,  especially  cholera.  See  Leucine  ;  and 
Tyrosine. 

2.  Two  bodies — excrctin  and  stercoriw—hiLVii 
been  described  as  characteristic  of  the  faeces,  but 
their  existence  is  doubtful.  They  are  non-nitro- 
genous, crystallisable,  non-saponifiable  bodies, 
differing  in  their  crystalline  form,  and  their  solu- 
bility in  alcohol  and  ether.  They  appear  to  be 
closely  related  to  cholesterin,  with  which  in  many 
points  they  agree.  It  is  said  that  when  the  bile 
which  normally  contains  cholesterin  is  prevented 
reaching  the  intestines,  neither  of  these  bodies  occurs 
in  the  faeces  ;  and  that  they  are  also  absent,  being 
replaced  by  cholesterin,  in  the  meconium,  and  in 
starving  and  hybernating  animals,  when  there  is  no 
obstruction  to  the  bile-flow.  Flint  considers  about 
ten  grains  per  diem  to  be  the  average  amount  of 
stercorin,  and  the  excretin  of  Marcet  to  be  about  a 
fifth  of  that.  Cholesterin  itself,  except  in  very  small 
quantities,  cannot  be  regarded  as  a  normal  con- 
stituent of  the  faeces  ;  but  the  precise  significance 
of  its  occurrence  is  uncertain.  Its  chief  source  is 
the  bile,  and  only  a  small  quantity  comes  from  the 
food.    See  Cholesterin. 

3.  Fatty  Acids,  Fats,  and  Soaps. — Various 
members  of  the  fatty-acid  series,  such  as  acetic, 
butyric,  caproic,  valerianic  acids,  and  the  higher 
terms,  oleic,  palmitic,  and  stearic,  only  occur  free  in 
minute  proportions,  in  ordinary  circumstances,  but 
the  latter  are  readily  increased  to  considerable 
amounts  when  the  alkaline  secretions  of  the  liver 
and  the  pancreas  are  prevented  from  entering  the  in- 
testines. The  presence  of  neutral  fats  in  the  excre- 
ment may  be  taken  to  indicate  that  there  has  been 
excessive  ingestion  or  a  diminished  digestion,  since 
under  ordinary  circumstances  they  would  be  ab- 
sorbed. When  occurring  in  considerable  amount  in 
the  stools  they  produce  the  so-called  '  fat-diarrhoea,' 
described  in  various  dyspeptic  states.  The  soluble 
sodium-  and  potassium-soaps  ordinarily  formed  by 
the  ingested  fats  with  the  bile  and  pancreatic 
juices  should  be  in  great  part  taken  up  by  the 
lacteals  ;  but  fats,  meeting  with  any  calcium-  or 
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magnesium-salts  that  may  be  present  in  the  alimentary 
canal,  form  with  them  insoluble  hard  soaps,  which 
are  passed  in  the  feces. 

4.  Salts. — These  are  but  in  small  amount,  and 
are  chiefly  the  earthy  and  triple  phosphates,  with 
small  quantities  of  iron  and  silica  ;  there  is  in  health 
a  marked  absence  of  chlorides.  When  the  stools 
are  very  alkaline  the  triple  phosphates  may  be  very 
abundant,  as  in  typhoid  fever  ;  and  in  cholera- 
discharges  the  whole  amount  of  salts  is  largely 
increased,  there  being  nearly  an  ounce  in  every 
hundred  fluid  ounces  of  evacuation,  a  large  propor- 
tion of  which  consists  of  chlorides.  A  similar  excess 
of  these  salts  occurs  in  the  stools  of  other  diar- 
rhoeal  states,  with  a  corresponding  decrease  in  the 
urine. 

5.  Pigment. — The  characters  of  the  faecal  pig- 
ments have  been  already  referred  to. 

6.  Mucin,  Albumen,  &c. — A  very  appreciable 
amount  of  mucin  may  be  extracted  from  the  fL"eces 
by  well  mixing  with  lime-water,  and  adding  acetic 
acid  to  the  filtrate. 

Al/'iiiiieii,  as  such,  can  scarcely  be  looked  upon  as 
a  normal  ingredient  of  the  evacuations  ;  but  the  fluid 
part  of  cholera-stools,  which  resembles  dilute  blood- 
serum  in  composition,  contains  a  very  appreciable 
(|uantity.  In  typhoid  and  other  diarrhceal  stools 
albumen  can  be  detected. 

Peptones  are  not  found  in  healthy  fxces,  but  occur 
in  considerable  quantities  in  various  diseases,  of 
which  the  most  frequent  are  typhoid  fever,  dysentery, 
tubercular  ulceration  of  the  intestines,  and  cirrhosis 
and  carcinoma  of  the  liver. 

Ferments  similar  in  action  to  ptyalin  and  pepsin 
are  described  as  existing  in  the  faeces,  but  how  they 
may  be  modified  in  disease  is  quite  unknown. 

Certain  of  the  groups  of  putrefactive  bodies  termed 
ptotnaines,  such  as  cadaverine  and  putrescine,  have 
been  recognised  in  the  fasces.    See  p.  1333. 

In  uraemia  and  also  in  intestinal  catarrh  urea  has 
been  detected  in  the  stools. 

In  certain  diseases,  especially  cholera,  dysentery, 
typhoid  fever,  intestinal  catarrh,  both  acute  and 
chronic,  and  to  a  less  degree  hepatic  and  pancreatic 
affections,  the  stools  are  more  or  less  characteristic, 
though  the  diagnosis  rarely  depends  on  their  appear- 
ances alone.  They  are  described  under  their  re- 
spective headings.  W.  H.  Allchin. 

STRABISMUS. ^Synon.  :  Squint;  Fr.  Stra- 
hisme  ;  Ger.  Strabismus  ;  Schielen. 

Definition. — A  condition  in  which  the  two  eyes 
are  not  directed  to  the  same  point  in  space. 

Description.  —  Squint  is  commonly  either 
(l)  convergent,  or  {2)  divergent;  but  (3)  it  may  be 
complex,  where  there  is  a  deviation  either  uptuards 
or  downwards.  When  one  eye  appears  to  be  nor- 
mally directed,  and  the  other  to  deviate,  it  is  con- 
venient to  distinguish  the  former  as  the  working, 
and  the  latter  as  the  squinting  eye. 

The  extent  or  degree  of  strabismus,  or,  as  it  is 
more  usually  called,  the  tiiagnitude  of  a  squint,  is 
expressed  in  terms  of  millimetres.  In  convergent 
or  divergent  squint  it  is  customary  to  measure  the 
distance  between  an  imaginary  vertical  line  bisecting 
the  palpebral  fissure,  and  another  imaginary  vertical 
line  bisecting  the  pupil  of  the  deviating  eye.  In  an 
upward  or  downward  squint,  the  distance  between 
the  horizontal  diameter  of  the  pupil,  and  an  ima- 
ginary horizontal  line  bisecting  the  palpebral  fissure, 
would  give  the  measurement  required. 


I.  Convergent  Squint. — This  is  seen  under 
two  principal  forms  :  (a)  that  which  depends  upon 
paralysis  or  paresis  of  one  of  the  external  recti 
muscles,  permitting  the  antagonist,  the  internal  rec- 
tus, to  exert  a  preponderating  influence  upon  the 
position  of  the  eye ;  and  that  which  depends  upon 
excessive  development  o{  both  interni,  in  consequence 
of  an  error  of  refraction,  whether  {b)  hypcrmctropia, 
or  (c)  myopia. 

(a)  Paralytic  Convergent  Strabismus. — This  form 
of  strabismus  is  met  with  in  all  degrees,  from  the 
slightest  weakening  of  the  affected  external  rectus 
to  complete  paralysis. 

/Etiology. — Paralytic  convergent  strabismus  is 
primarily  a  nerve-affection,  in  which,  however,  the 
muscle  concerned  will  after  a  time  be  liable  to 
undergo  degenerative  changes.  The  strabismus 
usually  commences  somewhat  suddenly,  in  persons 
of  adult  age,  and  often  rapidly  increases  in  degree ; 
the  paralysis,  which  at  first  was  only  partial,  be- 
coming complete.  In  the  great  majority  of  cases  it 
is  associated  with  syphilis  :  but  it  is  also  met  with 
as  a  result  of  impaired  nutrition  or  degenerative 
change  in  the  nervous  centres,  consequent  upon 
anxiety  or  over-work.  In  some  of  the  syphilitic 
cases,  it  appears  to  be  due  to  central  mischief,  such 
as  gumma  or  arterial  occlusion  ;  in  others  to  pressure 
upon  the  trunk  of  the  sixth  nerve  by  periosteal 
thickening  or  other  morbid  growth. 

Diagnosis. — In  pronounced  cases,  the  diagnosis 
is  easy  ;  and  depends  upon  the  fact  that,  even  when 
the  working  eye  is  closed  or  covered,  the  squinting 
eye  cannot  be  directed  outwards  by  voluntary  effort. 
If  the  paralysis,  although  considerable  in  degree,  be 
not  complete,  the  eye  cannot  be  directed  outwards 
as  far  as  usual;  if  the  paralysis  be  cojnplete,  the 
pupil  cannot  be  carried  external  to  the  middle  line 
of  the  palpebral  fissure.  When  the  aft'ected  muscle 
is  only  slightly  weakened,  the  nature  of  the  con- 
dition may  not  be  at  once  apparent  from  the  limita- 
tion of  movement ;  and  the  degree  of  deviation  may 
be  so  slight  that  it  is  not  easy  immediately  to  pro- 
nounce which  eye  is  affected.  This  doubt  may  be 
removed,  and  the  existence  of  paresis  made  manifest, 
by  the  following  tests.  The  surgeon  should  stand 
in  front  of  the  seated  patient,  and  should  hold  up 
before  him,  in  the  middle  line  and  at  a  convenient 
reading  distance,  some  small  object,  telling  him  to 
look  at  it  steadily.  By  his  own  hand,  or  by  a  piece 
of  ground-glass,  the  surgeon  then  cuts  off  tiie  view 
of  the  object  first  from  one  of  the  patient's  eyes  and 
then  from  the  other,  watching  their  movements  as 
he  does  so.  When  the  object  is  concealed  from  the 
squinting  eye,  the  other  one,  being  already  rightly 
directed,  will  remain  stationary  to  continue  the  act 
of  seeing,  and  the  squinting  eye  will  also  remain 
stationary;  but  when  the  object  is  concealed  from 
the  working  eye,  the  other,  or  squinting  eye,  being 
wrongly  directed,  and  not  receiving  the  image  of 
the  object  upon  its  yellow  spot,  will  make  a  slight 
outward  movement  in  order  to  take  up  correct 
fixation.  At  the  same  moment,  the  working  eye, 
behind  the  obstruction,  will  execute  an  inward 
movement  of  somewhat  greater  amplitude  than  the 
outward  movement  of  its  fellow.  Let  it  be  sup- 
posed that  there  is  slight  weakening  of  the  right 
externus,  producing  slight  inversion  of  the  right  eye. 
When  the  object  is  screened  from  the  right  eye,  the 
left  still  sees  it  clearly  and  sharply,  and  both  eyes 
remain  at  rest.  When  the  object  is  screened  from 
the  left  eye,  the  right  receives  the  image  upon  a 
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point  of  its  retina  internal  to  its  yellow  spot,  and 
sees  it  only  indistinctly.  The  right  eye,  therefore, 
makes  an  excursion  outwards,  sufficient  in  amount 
to  bring  the  image  of  the  object  upon  its  yellow 
spot,  and  to  enable  it  to  see  better ;  but  the  motor 
impulse  by  which  the  necessary  movement  of  the 
external  rectus  is  called  forth  is  conveyed  at  the 
same  time  to  the  internal  rectus  of  the  left  eye,  as  a 
result  of  the  habitual  association  of  the  two  eyes 
and  of  their  muscles  in  the  act  of  looking  towards 
the  right  ;  and  the  sound  muscle,  under  a  given 
motor  impulse,  contracts  more  vigorously  than  the 
weakened  one.  The  result  is  that  the  excursion 
inwards  of  the  working  eye  is  larger  than  the  ex- 
cursion outwards  of  the  squinting  one  ;  and  in  this 
way  the  fact  of  paresis  of  the  right  externus  is  ren- 
dered manifest. 

This  form  of  strabismus  is  at  first  attended  by 
distressing  double  vision,  which  often  produces  giddi- 
ness, but  which  diminishes  in  time,  as  the  patient 
learns  to  neglect  or  mentally  to  suppress  the  image 
of  the  squinting  eye.  The  smaller  the  deviation, 
the  more  distressing  will  be  the  double  vision  ; 
because,  the  nearer  to  the  yellow  spot  the  image 
of  the  squinting  eye  is,  the  more  definite  will  it  be, 
and  the  less  readily  will  it  be  distinguished  from 
that  of  the  other.  In  cases  of  very  slight  deviation, 
the  equality  of  the  two  images  renders  it  difficult 
to  tell  the  true  from  the  false,  and  leads  the  patient 
into  frequent  error  with  regard  to  the  position  of  the 
object  looked  at. 

Treatment. — The  treatment  of  paralytic  strabis- 
mus is  primarily  that  of  the  syphilis  or  of  the  nerve- 
exhaustion  upon  which  the  paralysis  depends  ;  but 
if  is  also  necessary  to  endeavour  to  minimise  the 
inconveniences  of  the  double  vision  while  it  con- 
tinues, and  to  provide  against  permanent  degenera- 
tion of  the  paralysed  muscle  from  disuse.  The 
former  indication  may  be  fulfilled  by  covering  the 
squinting  eye  with  a  patch,  or  with  an  opaque  glass 
in  a  spectacle-frame  ;  and,  as  the  double  vision  is 
only  troublesome  when  the  eyes  are  directed  to  the 
side  of  the  affected  muscle,  it  is  often  sufficient  to 
render  opaque,  by  grinding  or  otherwise,  the  outer 
half  of  the  glass  which  covers  the  affected  eye.  The 
nutrition  of  the  muscle  may  be  preserved,  when 
the  paralysis  is  incomplete,  by  systematic  voluntary 
endeavours  to  call  it  into  action  ;  these  endeavours 
being  made  three  or  four  times  a  day  for  a  few 
minutes  at  a  time.  For  this  purpose,  the  working 
eye  should  be  closed  or  covered,  and  the  squinting 
eye  should  be  directed  as  much  as  possible  towards 
the  outer  side.  When  the  paralysis  is  complete,  so 
that  the  eye  cannot  be  carried  beyond  the  middle 
line  of  the  palpebral  fissure,  it  may  be  necessary  to 
exercise  the  affected  muscle  by  localised  electric 
currents,  after  the  manner  of  Duchenne.  In  cases 
where  there  is  no  response  to  induced  currents, 
those  of  a  cell-battery  will  sometimes  be  found  effec- 
tual. The  exercise  by  electricity  should  be  repeated 
at  short  intervals,  such  as  every  two  or  three  days, 
until  the  nerve-function  is  beginning  to  be  restored, 
so  that  the  muscle  can  again  be  exercised  by  the 
will. 

In  cases  of  paralytic  strabismus  of  old  standing,  it 
is  sometimes  necessary  to  have  recourse  to  tenotomy 
of  the  contracted  internus,  before  the  eye  can  be 
restored  to  its  correct  position.  It  may  be  laid  down 
as  a  general  principle  that  nearly  every  case  can  be 
cured,  by  combined  tenotomy  and  volitional  or 
electrical  exercises,  as  long  as  the  paralysed  muscle 


will  respond,  in  however  small  a  degree,  either  to 
the  will  or  to  one  form  or  other  of  electric  current  ; 
but  that  where  the  eye  does  not  move  outwards  in 
obedience  to  the  will,  and  where  neither  induced 
nor  battery-currents  produce  contraction  of  the 
paralysed  muscle,  no  good  is  to  be  expected  from 
either  operative  or  medicinal  treatment. 

(i)  Cojivei-geut  Strabismus  due  to  Excessive 
Development  of  both  Interni. 

Etiology. — As  a  result  of  errors  of  refraction, 
about  90  per  cent,  of  this  class  of  cases  are  due  to 
flat-eye  or  hypermetropia.  The  flat  formation  of 
the  eye  requires,  for  acute  vision  of  near  objects,  a 
strenuous  accommodation-effort ;  and  this,  by  the 
intimate  association  which  exists  between  the 
nerve-centres  governing  the  accommodation-muscles 
and  those  governing  the  interni,  produces  a  corre- 
sponding effort  of  convergence.  As  soon  as  a  child 
who  is  born  with  flat  eyes  begins  to  take  careful 
notice  of  near  things,  his  accommodation-muscles 
and  his  internal  recti  are  both  called  into  frequent 
and  energetic  exercise  ;  and  the  consequence  is  that 
the  interni  become  excessively  developed  in  relation 
to  their  antagonists,  the  externi,  so  that  the  normal 
or  resting  position  of  the  eyes,  instead  of  being  one 
of  parallelism,  becomes  one  of  convergence.  The 
result  of  this  is  that  the  child  would  receive  double 
images,  of  equal  intensity,  of  all  objects  situated  either 
nearer  to  him,  or  farther  from  him,  than  the  point 
at  which  the  convergent  optic  axes  would  meet  if 
prolonged.  Let  us  suppose  that  this  point  is  one 
foot  distant  from  the  eyes  ;  and  that  the  child  wishes 
to  look  at  an  object  which  is  eighteen  inches  dis- 
tant. He  cannot  do  this  with  both  eyes,  because 
the  externi  are  unable  to  overcome  their  more 
powerful  antagonists.  If,  however,  he  combines 
the  right  externus  with  the  left  internus,  as  in  the 
act  of  looking  to  the  right  with  both  eyes,  he  be- 
comes able  to  fix  the  object  correctly  with  his  right 
eye  ;  and  if  he  combines  the  left  externus  with  the 
right  internus,  as  in  the  action  of  looking  to  the 
left  with  both  eyes,  he  becomes  able  to  fix  the 
object  correctly  with  his  left  eye.  But  as,  in  either 
case,  both  eyes  start  from  a  position  not  of  parallel- 
ism, but  of  convergence,  the  effort  which  carries  the 
right  eye  from  its  convergent  state  to  the  middle  of 
its  palpebral  fissure  will  carry  the  left  from  its  con- 
vergent state  to  one  of  much  greater  convergence, 
and  vice  versct  with  the  left  eye  ;  so  that,  while  one 
eye  is  directed  to  the  object  of  vision,  the  other  is 
rolled  far  inwards.  In  this  way,  the  image  is  re- 
ceived upon  the  yellow  spot  of  the  working  eye,  and 
upon  so  peripheral  a  portion  of  the  retina  of  the 
squinting  eye  that  it  is  easily  neglected  by  the  con- 
sciousness, and  ceases  to  be  a  source  of  confusion  or 
embarrassment. 

Diagnosis. — The  state  of  things  in  an  ordinary 
case  of  squint  beginning  in  childhood  is  the  follow- 
ing. In  a  state  of  rest,  as  when  the  attention  is  not 
directed  to  any  object,  or  during  sleep,  or  under  an 
anresthetic,  the  eyes  are  equally  convergent  ;  but  as 
soon  as  any  object  is  looked  at,  one  eye  fixes  this 
object  and  the  other  rolls  inwards.  If  the  degree 
of  flatness  is  alike  in  both  eyes,  and  if  the  muscles 
in  both  are  of  equal  power,  sometimes  one  will  be 
the  squinting  eye  and  sometimes  the  other  ;  and  in 
most  cases  this  condition  obtains  for  a  time.  The 
squint  is  then  said  to  be  'alternating.'  Generally 
speaking,  however,  it  is  for  some  reason  easier  to 
work  with  one  eye  than  with  the  other ;  either 
because  it  is  flat  in  a  less  degree,  or  because  its 
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accommodation-muscle  or  its  external  rectus  is 
stronger  than  the  corresponding  muscle  of  its 
fellow  ;  and  then  this  eye  is  used  in  preference  to, 
and  gradually  supersedes,  its  fellow  ;  becoming 
always  the  working,  while  that  is  always  the  squint- 
ing eye.  The  squint  is  then  said  to  be  '  per- 
manent.' 

Treatment. — It  would  appear  at  first  sight, 
from  the  rationale  of  the  affection,  that  the  squint 
which  depends  upon  flat-eye  could  always  be  pre- 
vented, or  even  cured,  by  the  habitual  use  of  con- 
vex spectacles  ;  but,  as  a  matter  of  fact,  the  balance 
of  power  between  the  externi  and  the  interni  be- 
comes deranged  at  so  early  a  period  of  life  that 
spectacles  could  not  be  applied  until  too  late.  In 
every  pronounced  case  of  strabismus  it  is  necessary 
to  perform  an  operation  ;  and  the  only  question  to 
be  considered  is  that  of  the  nature  of  this  operation, 
and  of  the  time  most  favourable  for  its  perform- 
ance. 

In  determining  this  question,  the  points  chiefly 
to  be  taken  into  account  are  the  state  of  vision,  the 
balance  of  muscular  power,  and  the  age  of  the 
patient.  When  a  squint  liecomes  permanent,  the 
vision  of  the  habitually  squinting  eye  frequently  be- 
comes impaired,  apparently  as  a  result  of  the  con- 
tinued mental  suppression  of  the  image  which  it 
receives,  and  in  a  person  who  is  suffered  to  grow 
up  to  adult  age  squinting,  this  impairment  of  vision 
often  falls  little  short  of  blindness,  and  admits  of  no 
remedy.  No  change  is  discoverable,  generally 
speaking,  by  the  ophthalmoscope  ;  but  the  power 
of  responding  to  impressions  upon  the  retina  seems 
to  be  lost.  On  the  other  hand,  as  long  as  the 
squint  is  alternating,  and  each  eye  is  used  by  turns, 
the  sight  does  not  usually  suffer. 

The  immediate  effect  of  tenotomy  of  one  or  both 
interni  is  to  release  the  eyes  from  their  position  of 
enforced  convergence,  and  to  diminish  the  power  of 
the  interni  to  rotate  them  inwards.    The  divided 
muscles  soon  acquire  new  attachments  farther  back 
upon  the  eyeball  than  their  former  ones,  so  that 
their  power  is  permanently  diminished,  and  this 
diminution  may  even  be  in  excess,  so  as  to  leave  an 
undesirable  preponderance  of  the  externi,  and  a 
corresponding  tendency  to  eversion.    The  surgeon, 
even  by  the  best  planned  operation,  cannot  abso- 
lutely determine  the  future  position  of  the  eyes. 
That  determination  has  to  be  effected  by  the  muscles 
themselves  under  the  guidance  of  vision  ;  and  a  per- 
fect result  after  a  squint-operation,  by  which  is 
meant  the  restoration  of  parallelism  when  at  rest, 
without  impairment  of  the  power  of  volitional  con- 
vergence, can  only  be  obtained  by  an  instinctive  re- 
arrangement of  the  muscular  forces  concerned,  a 
rearrangement  mainly  brought  about  by  efforts  to 
avoid  douVjle  vision,  which  is  often  the  immediate 
result  of  an  operation.     While,  therefore,  it  is 
always  possible  to  remove  by  tenotomy  a  coarse  and 
manifest  malposition,  it  is  only  possible  to  command 
a  perfect  result  when  the  recti  muscles  are  well- 
developed,  when  the  acuteness  of  vision  is  equal  or 
nearly  so  in  the  two  eyes,  and  when  the  power  of 
attention  to  visual  impressions  is  sufficiently  active 
to  render  double  images  distressing.    The  muscular 
development  and  the  power  of  attention  are  both 
deficient  in  early  childhood  ;  and  hence,  so  long  as 
vision  does  not  suffer,  it  is  lietter  to  defer  operating 
for  squint  until  about  eight  years  of  age.    As  long 
as  the  squint  is  alternating,  there  is  no  fear  that  the 
vision  will  suffer,  and  it  is  then  safe  and  desirable 


to  wait  ;  but  as  soon  as  the  squint  becomes  perma- 
nent, it  is  necessary  to  test  the  vision  of  the  squint- 
ing eye  from  time  to  time,  and  to  provide  for  this 
eye  being  exercised  every  day,  hy  keeping  the  other 
closed  or  covered  for  short  periods.  If,  in  spite  of 
such  exercise,  the  vision  of  the  squinting  eye  is 
found  to  be  undergoing  progressive  deterioration, 
an  operation  should  be  performed  without  delay,  at 
however  early  an  age  ;  and  the  parents  should  be 
warned  that  it  may  perhaps  be  necessary,  for  the 
attainment  of  perfect  harmony  of  movement  between 
the  two  eyes,  to  operate  again  at  some  future  time. 
Of  late  years  many  surgeons  have  preferred  in- 
creasing the  power  of  the  externi  by  bringing  their 
attachments  nearer  to  the  cornea,  to  the  older 
operation  of  tenotomy  ;  but  so  much  of  the  eff'ect 
will  depend  upon  the  skill  with  which  either  opera- 
tion is  performed  that  it  is  impossible  to  lay  down 
any  general  statement  of  their  relative  advantages. 

It  will  sometimes  happen  that  a  child  is  first 
brought  for  advice  at  an  earlier  age  than  eight,  in 
whom  the  squint  has  already  Ijecome  permanent  in 
one  eye,  and  in  whom  the  vision  of  that  eye  has 
already  begun  to  suffer.  In  such  cases  it  is  best  to 
devote  a  few  weeks  to  endeavours  to  improve  the 
vision  of  the  squinting  eye  by  compulsory  exercise  ; 
and,  if  these  endeavours  should  be  in  any  degree 
successful,  to  continue  them  as  long  as  improvement 
under  their  employment  is  perceptible.  If  no  im- 
provement should  be  produced,  an  operation  should 
be  performed  without  further  loss  of  time. 

(r)  The  Convergent  Squint  of  Short-sighted 
People. — This  is  not  a  very  common  affection,  and 
depends  upon  the  fact  that,  spectacles  to  afford  dis- 
tant vision  not  having  been  worn,  the  externi, 
which  produce  the  approximate  parallelism  of  the 
optic  axes  required  for  distant  vision,  have  not  been 
exercised  ;  while  the  interni  have  been  constantly 
exercised  in  producing  convergence  for  the  vision  of 
near  objects.  The  former  muscles,  therefore,  have 
been  sufiered  to  fall  into  a  condition  of  feeble- 
ness from  disuse,  while  the  latter  have  undergone 
abnormal  development.  In  such  cases  the  eyes  are 
usually  equally  convergent,  such  a  position  giving 
single  vision  of  near  objects  ;  while  double  vision  of 
distant  ones  is  not  irksome,  on  account  of  the  indis- 
tinctness with  which  they  are  seen. 

Treatment. — When  the  convergent  squint  of  a 
short-sighted  person  is  of  small  magnitude,  it  may 
sometimes  be  cured  by  wearing  glasses  which  cor- 
rect the  short-sight  for  distance,  and  call  upon  the 
external  recti  to  take  up  their  proper  function. 
More  frequently,  however,  they  fail  to  respond  ; 
double  vision  is  produced  ;  and  tenotomy  or  ad- 
vancement, followed  by  the  use  of  spectacles,  is 
required.  Such  cases  usually  turn  out  perfectly 
well. 

2.  Divergent  Squint. — This  is  nearly  always 
a  consequence  of  defective  vision  of  the  squinting 
eye,  which  wanders  outwards  for  want  of  guidance 
from  visual  impressions.  It  may  also  follow  from 
unskilfully  performed  or  excessive  operations  for  the 
cure  of  convergent  squint. 

Treatment. — The  operation  for  divergent  squint 
is  not  a  mere  tenotomy,  but  requires  the  shortening 
of  the  internal  rectus  of  the  squinting  eye,  or  its  ad- 
vancement to  a  point  of  attachment  nearer  to  the 
corneal  margin  ;  and  the  results  of  such  an  operation 
are  less  under  command  than  those  of  tenotomy. 
The  muscle  may  not  attach  itself  firmly  in  the  new 
position,  or  the  connecting  medium  may  stretch 
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after  a  short  time.  The  operation  may  be  under- 
taken more  hopefully,  the  better  the  vision  of  the 
divergent  eye  ;  and  it  is  often  very  successful.  It  is 
nevertheless  most  prudent,  in  every  instance,  to 
prepare  the  patient  for  the  possibility  of  failure,  or 
of  only  partial  success.  It  is  in  no  case  likely  that 
the  defect  will  be  increased  by  failure  of  the  opera- 
tion ;  and,  as  the  chief  motive  for  its  performance 
is  usually  the  improvement  of  appearance,  it  may 
be  undertaken  with  propriety  in  almost  every  case. 

3.  Complex  Squint. — The  forms  of  strabismus 
in  which  the  deviation  is  either  upwards  or  down- 
wards are  not  sufficiently  numerous  to  be  brought 
under  general  rule.  They  depend  either  upon  spasm 
of  the  muscle  producing  the  deviation,  or  upon 
paralysis  or  paresis  of  its  antagonist ;  and  every  case 
must  be  investigated  and  treated  upon  its  merits,  by 
tenotomy  or  electrisation,  or  both  combined,  ac- 
cording to  the  particular  circumstances.  Various 
irregular  forms  of  strabismus  are  also  seen,  in  the 
coiuse  of  certain  acute  and  chronic  diseases  of  the 
nervous  system,  which  entail  loss  or  impairment  of 
muscular  co-ordination,  such  as  meningitis  and  tabes 
dorsalis  ;  but  such  forms  are  usually  easily  to  be 
distinguished  as  symptoms  of  the  general  disorder, 
requiring  no  treatment  or  consideration  apart  from 
it.  In  chronic  diseases,  such  as  tabes  dorsalis,  it 
may  be  conducive  to  comfort  to  exclude  the  squint- 
ing eye  from  vision,  for  the  purpose  of  obviating  the 
inconveniences  incidental  to  double  images. 

R.  Brudenell  Carter. 

STRANGULATION  (strangulo,  I  choke).— 
In  pathology  this  term  is  employed  to  express  either 
the  process  or  the  condition  of  constriction  of  a  tube 
or  pedicle,  when  it  is  so  complete  that  the  passage 
of  the  contents,  or  the  circulation  of  the  blood,  is 
prevented.  See  Hernia  ;  Intestinal  Obstruc- 
tion ;  and  Ovaries,  Diseases  of. 

STRANGULATION  as  a  Mode  of  Death 

(strangulo,  I  choke). — Synon.  :  Fr.  Strangula- 
tion ;  Ger.  Erwiirgiing. 

Definition. — The  act  and  the  effect  of  con- 
striction of  the  neck  and  air-passages  by  means  of  a 
ligature  or  of  manual  pressure  (throttling).  Death 
results  essentially  from  asphyxia. 

Etiology. — Strangulation  is  chiefly  homicidal, 
but  it  may  be  suicidal  or  accidental.  Accidental 
strangulation  may  occur  in  a  variety  of  ways,  as  in 
the  case  of  a  child  by  tightening  of  a  cravat  round 
the  neck,  from  the  end  catching  in  the  wheel  of  a 
perambulator  ;  in  the  case  of  a  drunken  woman  by 
fixation  and  tightening  of  her  bonnet-strings  ;  and 
in  the  case  of  a  cripple  by  a  rope  attached  to  a 
weight  accidentally  becoming  tightened  in  front  of 
the  neck. 

It  was  at  one  time  doubted  whether  suicide  could 
be  effected  by  strangulation,  owing  to  the  fact  that  the 
hands  relax  when  insensibility  comes  on,  rendering 
it  impossible  to  keep  up  sufficient  tension  on  the  ends 
of  the  ligature.  But  when  the  ligature  is  wound 
more  than  once  round  the  neck,  or  some  method  is 
adopted  by  which  the  ligature  can  be  tightened  like 
a  tourniquet,  as  by  the  insertion  of  a  piece  of  stick 
which  catches  behind  the  ear  or  elsewhere,  it  is 
quite  possible  ;  and  numerous  instances  are  on 
record  of  suicide  so  effected.  In  most  cases,  how- 
ever, the  presumption  is  in  favour  of  homicide,  and 
in  all  cases  of  strangulation  by  manual  pressure  this 
may  be  looked  upon  as  certain. 


Signs. — In  addition  to  the  general  indications  of 
asphyxia  (see  Asphyxia)  there  are  special  signs  of 
strangulation  which  vary  with  the  degree  of  force 
employed,  and  the  amount  of  resistance  offered  by 
the  victim. 

To  strangle  an  individual  of  normal  strength,  and 
in  full  possession  of  all  his  faculties,  is  barely  pos- 
sible, without  causing  evident  signs  of  violence  on 
various  parts  of  the  body.  The  existence  of  injuries 
of  this  kind  is  valuable  evidence  of  the  mode  of 
death.  Very  often  cranial  injuries  are  found,  from 
the  individual  having  been  first  knocked  down  by  a 
blow  on  the  head.  Ecchymoses,  abrasions,  and 
other  signs  of  mechanical  violence  are  generally 
to  be  found  in  various  parts  of  the  body.  If  the 
strangulation  has  been  effected  by  manual  pressure, 
the  front  or  sides  of  the  neck  exhibit  bruised  marks, 
corresponding  to  the  thumb  and  fingers,  with,  per- 
haps, curved  excoriations  corresponding  to  the  nails. 
The  relative  size  of  the  marks  produced  by  the 
thumb  and  fingers,  and  the  direction  of  the  nail 
marks,  indicate  the  way  in  which  the  pressure  has 
been  exerted,  and  whether  with  the  right  or  left 
hand. 

When  a  ligature  has  been  employed  a  mark  is 
left  on  the  neck,  which  varies  with  the  nature  of 
the  ligature  and  the  way  it  has  been  disposed. 
Usually  it  is  a  transverse,  shallow  furrow  ;  single, 
double,  or  multiple,  according  to  the  number  of 
folds  ;  and  continuous,  or  interrupted  in  places  ; 
differing  from  that  of  hanging,  which  is  generally 
single  and  oblique,  and  higher  up  in  the  neck. 
The  bottom  of  the  groove  is  generally  pale,  and  not 
parchmented  as  in  hanging,  owing  to  the  pressure 
not  being  kept  up  so  long  as  to  lead  to  desiccation. 
Ecchymoses  in  the  course  of  the  groove  are  met 
with  more  frequently  than  in  hanging,  owing  to  the 
great  violence  frequently  exerted. 

Very  commonly  punctate  ecchymoses  are  visible 
on  the  conjunctivae,  face,  neck,  and  chest.  They  are 
considered  by  Tardieu  to  be  more  frequent  in  strangu- 
lation than  in  asphyxia  from  other  causes,  or  than 
in  cases  of  over-straining,  which  likewise  may  lead  to 
them.  In  the  subcutaneous  cellular  tissue,  and  in 
the  fasciae  of  the  muscles  above  and  below  the  hyoid 
bone,  extravasations  are  frequently  found,  as  well  as- 
on  the  external  surface  of  the  thyroid  cartilage  and 
trachea.  The  lungs  vary  as  regards  their  vascu- 
larity ;  but  on  the  surface  it  is  common  to  find 
pseudo-membranous  patches,  which  are  due  to  the- 
rupture  of  some  of  the  superficial  air-cells  and  col- 
lection of  air-bubbles  under  the  pleura.  In  the 
substance  of  the  lungs  congested  patches,  or 
apoplectic  extravasations,  are  often  found,  varying 
in  size,  according  to  Tardieu's  description,  from 
half  a  franc  up  to  a  five-franc  piece  —  extravasations, 
therefore,  much  larger  than  those  usually  found  in 
suffocation. 

Treatment. — The  treatment  of  asphyxia  from 
strangulation  is  that  of  asphyxia  in  general.  Sec- 
Artificial  Respiration  ;  Asphyxia  ;  and  Re- 
suscitation. D.  Ferrier. 

STRANGURY  (arpdy^,  a  drop;  and  oipoi, 
urine). —Synon.  :  Stillicidiuii'  Urinee  ;  Fr.  Stran- 
gurie  ;  Ger.  Harnstreiige. 

Definition. — A  spasmodic  condition  charac- 
terised by  a  frequent  and  urgent  desire  to  pass  urine, 
which  is  voided  in  drops  or  in  very  small  quantities,, 
with  a  sense  of  painful  spasm  in  the  perinaeum  and', 
anus,  and  often  unaccompanied  by  feeling  of  relief.. 
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.-Etiology. — Strangury  occurs  in  acute  nephritis, 
in  tubercular  disease  of  tlie  kidney,  in  renal  colic, 
,ind  in  cases  of  intense  congestion  of  the  kidneys, 
iiowever  induced.  It  is  also  a  diagnostic  symptom 
of  poisoning  by  cantharides,  either  from  the  internal 
use  of  the  drug,  or  the  external  application  of  can- 
iharides-plaster  or  of  blistering  fluid  {we  Cantha- 
rides, Poisoning  by).  It  is  also  met  with  after 
I  he  administration  of  large  doses  of  turpentine  and 
Its  allies.  Many  morbid  states  of  the  kidneys, 
ureters,  bladder,  prostate,  and  urethra  own  strangury 
as  a  symptom.  Especially  is  it  a  symptom  of  acute 
inflammations  of  the  prostate  (abscess  in  particular) ; 
acute  inflammations  of  the  bladder  ;  or  when  the 
trigone  is  involved  by  morbid  conditions,  such  as 
vesical  calculus,  growths,  and  tubercular  disease. 
When  acute  gonorrhoea  involves  the  deej>  urethra, 
I  his  symptom  is  likewise  met  with.  It  must 
therefore  be  remembered  that  strangury  may  be 
]iroduced  by  any  condition  which,  directly  or  in- 
directly, leads  to  inflammatory  affections  of  the 
trigone,  or  deep  urethra  ;  and  it  is  in  this  way  that 
I  he  affection  accompanies  stricture  of  the  urethra, 
enlarged  prostate,  foreign  bodies  in  the  bladder 
introduced  from  without,  or  frecal  fistula. 

Apart  from  inflammatory  causes,  morbid  con- 
ditions of  the  urine,  such  as  are  met  with  in  the 
oxalic-acid  and  uric-acid  diatheses,  may  occasion 
strangury.  Gouty  prostatitis  is  therefore  another 
factor  in  its  causation. 

Treatment  The  treatment   of  strangury  is 

either  preventive  or  curative.  If  it  occurs  during 
the  administration  or  other  use  of  drugs,  such  as 
turpentine  or  cantharides,  it  is  imperative  to  dis- 
continue their  employment. 

If  we  consider  strangury  as  but  a  symptom  of 
some  other  morbid  condition,  we  must  endeavour 
to  remove  the  condition  on  which  it  depends.  To 
relieve  the  more  urgent  and  distressing  local  sym- 
ptoms, we  may  have  recourse  to  hot  fomentations 
to  the  perinreum,  warm  sitz-baths,  suppositories  of 
morphine  and  belladonna,  or  the  cautious  use  of 
hypodermic  injection  of  morphine. 

John  Harolp. 

STRATHPEFFER,  in  Ross-shire.— Sulphur- 
waters.    See  Mineral  Waters. 

STREPTOTHRIX  -  INFECTIONS.    —  The 

Streptoiricheie  are  a  group  of  micro-organisms,  the 
exact  position  of  which  has  given  rise  to  some  con- 
troversy. They  seem  to  be  somewhere  intermediate 
between  the  fission-fungi  or  true  bacteria,  and  the 
moulds,  having  probably  a  nearer  affinity  to  the 
latter,  among  which  they  are  placed  by  some  writers. 
The  genus  itself  has  had  various  appellations,  e.g. 
streptothrix^  cladothrix^  acliiioniyces,  oospora.  They 
are  characterised  by  forming  a  network  or  mycelium 
of  tangled  filaments  ;  these  undergo  true,  though 
not  dichotomous,  branching.  Spore-formation 
occurs,  and  in  the  tissues  the  more  or  less  spherical 
nodules  of  the  growth  are  often  encased  at  their 
periphery  within  a  palisade  of  radially  disposed  club- 
shaped  structures,  which  are  the  swollen  termina- 
tions of  the  mycelial  filaments,  and  which  in  some 
instances  seem  to  divide  transversely  and  to  form 
spores. 

The  best-known  member  of  the  group  is  the  acti- 
iwmyccs  or  '  ray-fungus '  (see  Actinomycosis),  of 
which  there  seem  to  be  several  varieties  or  species. 
Another  well-known  condition  due  to  a  sireptothrix 


is  the  white  variety  of  mycetoma  or  madura  disease. 
See  Mycetoma. 

The  streptothrix-infections  in  their  clinical  charac- 
ters generally  resemble  tuberculosis,  from  which 
they  can  be  distinguished  only  by  a  microscopical 
or  bacteriological  examination  of  the  tissues  or  dis- 
charges ;  hence  it  is  not  unlikely  that  they  are  of 
more  frequent  occurrence  than  has  hitherto  been 
supposed.  Sooner  or  later  chronic  suppuration 
usually  occurs.  Flexner  has  described  a  case  in 
which  the  clinical  signs  and  symptoms  were  those 
of  pulmonary  tuberculosis. 

Rarely,  certain  bacillary  infections  seem  to  form 
nodules  with  radiating  filaments  and  clubs  at  the 
periphery.  R.  T.  Hewlett. 

STRICTURE  [siringo,  I  bind).— A  contraction 
of  a  tube,  duct,  or  orifice,  for  instance,  of  any  part 
of  the  alimentary  canal,  or  of  the  urethra.  See 
Urethra,  Diseases  of. 

STRIDOR;  STRIDULOUS  {strideo,  I  creak). 
Stridor  is  the  name  given  to  a  peculiar  noisy  form 
of  breathing,  produced  in  the  larynx,  trachea,  or 
main  bronchus  ;  varying  greatly  in  its  character 
—  being  either  harsh,  musical,  or  crowing  ;  and  due 
to  various  forms  of  obstruction.  The  term  sli  idiilous 
is  applicable  to  the  respiration,  the  cough,  or  the 
voice,  when  they  possess  the  characters  of  stridor. 
See  Croup  ;  Larynx  ;  Pneumogastric  Nerve  ; 
Trachea  ;  and  Voice. 

STROKE. — A  popular  synonym  for  an  attack  of 
apoplexy  or  sudden  paralysis.  It  is  also  used  in 
the  compound  words,  sun-stroke,  heat-stroke,  and 
7viud-stroke,  to  indicate  severally  the  sudden  effects 
of  these  agents. 

STRONGYLUS  [arpo-^yvKos,  cylindrical).  — 
Synon.  :  Yx.  Strangle  ;  Ger.  PalUsadeniviiriii. — A 
genus  comprising  many  species  of  nematoid  worms. 
See  Entozoa. 

STROPHULUS.— The  term  is  applied  to  a  form 
of  sweat-eruption  occurring  in  infants  and  in  children. 
It  consists  of  small  vesicles  and  papules,  often  appear- 
ing on  the  face,  but  also  on  other  parts  of  the  body. 
Thus  it  may  occur  on  the  side  of  the  face  in  contact 
with  the  nurse,  or  elsewhere  if  the  clothing  is  too 
warm  or  is  allowed  to  remain  wet.  Occasionally 
it  makes  its  appearance  in  febrile  conditions,  and  if 
the  digestion  is  disturbed,  as  during  dentition,  when 
the  eruption  is  more  universal,  and  its  relation  to 
miliaria  becomes  more  evident.  The  eruption  is 
the  '  red  gum-rash  '  of  nurses.  Probably  in  all  cases 
the  eruption  is  caused  by  retention  of  sweat,  and 
the  formation  of  superficial  retention-cysts. 

Treafment. — The  eruption  is  usually  trivial, 
but  care  should  be  taken  to  prevent  irritation  or 
infection  of  the  eruption,  by  which  eczematous 
conditions  may  readily  be  excited.  The  food  and 
digestion  of  the  infant  should  be  attended  to,  and 
the  site  of  the  eruption  kept  dry  and  clean.  The 
application  of  a  dusting-powder  containing  oxide  of 
zinc,  talc,  and,  if  necessary,  a  small  quantity  of 
Ijoric  acid,  is  useful,  or  a  lotion  of  limewater,  gly- 
cerine and  oxide  of  zinc  if  the  parts  are  reddened. 

James  Galloway. 

STRUMA  :  STRUMOUS  {struma,  a  scrofulous 
swelling). — Synonyms  for  scrofula  and  scrofulous. 
See  Scrofula. 
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STRYCHNINE,    Poisoning    by.  —  Synon.  : 

Fr.  Eiiipoisonneineiit  par  la  Strychnine ;  Ger. 
Strychnbivcrgifliing. — The  seeds  of  StrycJuios  mix 
vomica,  commonly  known  as  mix  vomica,  as  well  as 
several  other  plants,  owe  their  powerful  toxic  {excito- 
motor)  properties  to  an  alkaloid,  strychnine  ;  and 
in  a  minor  degree  to  another  alkaloid,  brucine, 
which  is  said  to  produce  the  same  physiological 
effects  as  strychnine.  Strychnine  is  a  white  crys- 
talline substance,  very  sparingly  soluble  in  aqueous 
liquids,  to  which,  however,  it  communicates  an  in- 
tolerably bitter  taste.  It  is  more  freely  soluble  in 
acid  and  alcoholic  liquids.  When  mixed  with  flour 
and  sugar,  and  coloured  by  admixture  with  either 
soot  or  Prussian  blue,  strychnine  forms  the  basis  of 
several  well-known  forms  of '  vermin-killer. '  In  spite 
of  its  repulsively  bitter  taste,  strychnine  has  been 
administered  with  homicidal  intent  in  such  liquids 
as  infusions  of  tea  and  cocoa,  and  in  other  media. 

Anatomical  Characters. — The  anatomical 
characters  after  death  by  strychnine-poisoning  are 
very  ill-marked,  and  at  most  consist  of  some  con- 
gestion of  the  vessels  of  the  spinal  cord  ;  and  even 
this  may  be  wanting. 

Symptoms. — Except  when  taken  in  the  form  of 
pill,  strychnine  and  all  substances  containing  it  pro- 
duce an  immediate  and  intensely  bitter  taste,  which 
is  also  at  the  same  time  of  a  quasi-metallic  character, 
and  is  very  persistent.  Since  the  fatal  dose — half  a 
grain  of  the  alkaloid — is  small,  and  the  poison  is 
readily  soluble  in  the  acid  gastric  fluid,  its  physio- 
logical effects  are,  as  a  rule,  not  long  delayed. 
They  may  be  unmistakable  after  the  lapse  of  two 
minutes  ;  but  commonly  they  are  not  well-marked 
till  five,  ten,  or  even  twenty  minutes  after  admini- 
stration. They  begin  with  a  stage  of  restlessness, 
excitement,  and  a  vague  sense  of  impending  peril. 
The  special  senses,  too,  are  often  preternaturally 
sharpened.  A  feeling  of  choking  or  impending 
suffocation  ensues  ;  then  there  is  a  trembling  of  the 
whole  body;  jerkings  of  the  head  ;  and,  often  in  a 
moment,  the  whole  body  becomes  stiff  and  rigid, 
assuming  a  bow-like  form  (opisthotonos),  ,  that  is, 
bent  backwards  and  resting  perhaps  on  the  head  and 
heels  only.  The  muscles  even  of  the  chest  and  abdomen 
are  tense  and  fixed,  so  that  respiration  is  impeded, 
giving  rise  to  more  or  less  cyanosis.  The  feet  are 
either  incurvated  or  excurvated.  The  angles  of  the 
mouth  are  drawn  down,  so  as  to  give  rise  to  the 
well-known  ristts  sardonicus  of  tetanus.  Attempts 
to  administer  medicine  by  either  cup  or  spoon  have 
been  known  to  result  in  the  patients  biting  the  cup 
or  spoon  in  two,  in  consequence  of  a  violent  spas- 
modic closing  of  the  jaws.  During  the  paroxysm, 
and  indeed  throughout  the  intoxication,  the  cerebral 
faculties  are  unimpaired,  and  the  convulsions  are 
purely  of  spinal  origin.  The  pupils  are  dilated. 
In  a  few  minutes,  and  often  in  half  a  minute,  the 
muscular  tension  relaxes,  and  there  is  a  complete 
remission  of  the  spasms.  The  patient  lies  exhausted, 
and  bathed  in  perspiration  ;  the  rapid  pulse  of  ex- 
citement falls  in  frequency  ;  respiration  becomes 
more  normal  ;  and  the  dusky  lividity  of  the  counten- 
ance passes  off.  This  remission  is,  however,  of  no 
long  duration.  A  gentle  touch,  a  footstep,  even  a 
breath  of  air  impinging  on  the  patient,  results  in  a 
new  crisis  ;  and  often  with  a  wild,  despairing  cry,  a 
renewed  convulsion,  similar  to  but  more  intense 
than  the  preceding  one,  is  ushered  in.  The  patient 
rarely  dies  during  the  first  or  second  paroxysm,  but 
the  alternation  of  convulsions  and  quiet  is  repeated 


again  and  again  till  death  ensues,  usually  in  half  an 
hour  or  an  hour  ;  or  in  non-fatal  cases  the  fits  be- 
come less  and  less  frequent,  less  intense,  and  even- 
tually cease.  Death  takes  place  commonly  during 
a  paroxysm,  from  asphyxia  ;  but  it  may  also  occur 
in  the  intervals  between  the  paroxysms,  from  ex- 
haustion. 

Diagnosis. — The  characteristics  of  strychnine- 
convulsions  are  so  well  marked,  as  already  described, 
that  there  is  little  likelihood  of  the  nature  of  the 
case  being  overlooked  ;  and  the  only  disease  with 
which  strychnine-poisoning  can  readily  be  con- 
founded is  tetanus — traumatic,  idiopathic,  or  hys- 
terical. In  the  hysterical  form  of  the  disease,  as 
described  by  some  writers,  the  well-marked  hysteri- 
cal symptoms,  the  closed  or  half-closed  eyes,  the 
desire  to  be  fanned,  and  the  incomplete  remissions 
of  spasm,  serve  for  diagnosis.  Except  in  the  his- 
tory, there  is  nothing  to  distinguish  between  the  trau- 
matic and  idiopathic  forms  of  the  disease,  so  that 
what  is  here  stated  with  regard  to  the  diagnosis  be- 
tween strychnine-tetanus  and  traumatic  tetanus, 
applies  also  to  the  idiopathic  form.  In  traumatic 
tetanus  the  muscular  symptoms  begin  with  pain  and 
stiffness  of  the  neck  and  jaws,  gradually  passing 
into  spasms  ;  and  the  jaw  is  one  of  the  earliest  parts 
affected.  The  strychnine-tetanus,  on  the  other 
hand,  develops  rapidly,  and  begins  in  the  back  of 
the  neck  or  the  extremities,  or  a  general  convulsion 
at  once  seizes  the  whole  body.  Moreover,  the  jaw 
is  usually  last  affected,  and  its  muscles  relax  first. 
The  strychnine-relaxation  is  complete,  or  rarely 
almost  complete  ;  while  in  traumatic  tetanus  there 
is  permanent  muscular  rigidity,  and  no  complete- 
remission  of  spasm.  Fatal  strychnine-tetanus  is  an 
affair  of  minutes,  or  at  most  of  half  a  dozen  hours  ; 
while  traumatic  tetanus  never  kills  within  twelve 
hours,  and  generally  extends  over  a  few  days.  In 
strychnine-poisoning  the  most  trivial  movement  or 
touch  will  set  up  a  convulsion  ;  while  during  the 
spasms  firm  grasping  of  the  hands,  and  hard  rubbing 
of  the  rigid  muscles,  will  often  afford  grateful  relief. 
This  distinction  is  not  marked  in  traumatic  tetanus. 
An  analysis  of  the  urine  by  Stass's  method,  which 
often  affords  certain  indications  of  strychnine,  and 
may  be  roughly  made  in  a  few  minutes,  will,  in 
doubtful  cases,  at  once  remove  all  uncertainty  as  to 
the  nature  of  the  disease. 

Prognosis. — The  prognosis  is  at  all  times  doubt- 
ful. The  patient's  life  cannot  be  considered  safe 
till  the  convulsions  clearly  exhibit  marked  decrease, 
both  in  frequency  and  intensity. 

Treatment.  —  Should  the  convulsions  have 
already  set  in,  the  use  of  the  stomach-pump  is  out  of 
the  question.  An  emetic  of  warm  water  with  mus- 
tard, or  ammonium  carbonate,  should  be  given  with- 
out a  moment's  delay.  The  free  use  of  chloroform 
not  only  alleviates  the  pain  and  allays  the  spasms, 
but  allows  time  for  the  elimination  of  the  poison 
from  the  system,  and  the  administration  of  remedies. 
The  patient  should  be  touched  as  little  as  possible, 
and  absolute  quiet  observed  in  the  sick-room.  Ex- 
cellent results  have  ensued  from  the  administration 
of  large  doses  of  potassium  bromide  ;  even  half  an 
ounce  in  one  dose  has  been  given.  The  gastric 
irritation  produced  by  such  large  doses  of  the  bro- 
mide as  are  necessary  militates,  however,  against  its 
use.  Chloral-hydrate  in  full  doses,  and  the  anaes- 
thetic administration  of  chloroform-vapour,  are  the 
best  remedies.  The  introduction  into  the  stomach 
of  a  diluted  solution  of  potassium  permanganate  has 
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been  recommended.  Nitrite  of  amyl  has  been  ad- 
vised by  some.  Strychnine-poisoning  more  often 
ends  fatally  either  from  the  lateness  with  which 
remedies  are  applied,  or  their  non-application,  than 
from  their  inefficient  character. 

Thomas  Stevenson. 

STUPE  (stitpa,  tow). — A  synonym  for  a  fomen- 
tation.   See  Fomentation. 

STUPOR  (Lat.).— Synon.  :  Fr.  Stupeiir  ;  Ger. 
Sftipor  \  Stuinpfsiiin. — A  partial  loss  of  conscious- 
ness.   Sec  Consciousness,  Disorders  of 

STUTTERING.— 5t;£  Stammering. 

STY  (Sax.  steigan,  to  rise  up). — Synon.  :  Hor- 
deolum ;  Fr.  Compere- Loriot  \  Orgelet;  Ger.  Cersteii- 
koru. — This  term  is  applied  to  a  boil  on  the  margin 
of  the  eyelid.  A  sty  does  not  differ  in  any  essential 
respect  from  a  boil  in  any  other  situation,  but  it  is 
usually  of  small  size,  and  commences  in  the  follicle 
of  an  eyelash.    See  Boils. 

STYPTICS  (o-TU(|)a»,  I  contract,  make  firm). 

Definition. — Styptics  are  substances  which 
arrest  superficial  bleeding  by  their  local  astringent 
action.  They  include  many  of  the  drugs  which  are 
known  as  internal  astringents  or  haemostatics. 

Enumeration. — The  chief  styptics  are  :  Cold  ; 
Pressure  and  other  mechanical  measures  ;  the  Actual 
Cautery  ;  Perchloride  of  Iron  ;  Alum  ;  Tannic  Acid 
and  Hamamelis ;  Acetate  of  Lead  ;  Nitrate  of  Silver  ; 
Extract  of  supra-renal  bodies  ;  and  Collodion. 

Actions  and  Uses. — Styptics  act  in  various 
ways,  and  assist  the  natural  modes  of  arrest,  such 
as  retraction  and  contraction  of  vessels  and  coagu- 
lation of  the  blood.  Some  arrest  hEemorrhage  by 
aiding  the  rapid  formation  of  a  coagulum,  others 
by  contracting  the  smaller  vessels,  and  a  third  class 
by  condensing  and  coagulating  the  albuminous 
tissues  around  the  vessels.  Some  styptic  substances 
act  in  more  than  one  direction. 

All  mechanical  measures  which  promote  the 
coagulation  of  the  blood  will  obviously  tend  to 
arrest  bleeding  by  plugging  the  wounded  vessels. 
Cotton-wool  and  similar  materials  are  useful  for 
this  purpose,  and  a  pledget  of  cotton-wool  soaked 
in  the  liquid  extract  of  Hamamelis  (Hazeline)  is  a 
well-known  remedy  for  bleeding  piles.  CoUodium, 
also,  acts  mechanically  by  exerting  pressure  over 
the  surface  and  thus  preventing  the  blood  from 
issuing.  Alum,  acetate  of  lead,  and  perchloride  of 
iron  cause  coagulation  of  the  blood.  The  actual 
cautery  at  a  dull  heat  seals  up  small  bleeding  points. 
Pressure  to  the  surface,  ice  or  cold  sponges,  cause 
the  vessels  to  contract,  and  thus  prevent  the  blood- 
flow  in  superficial  hsmorrhage.  Tannic  acid  and 
substances  containing  it  act  more  directly  on  the 
tissues  around  the  vessels,  and  also  assist  in  the 
formation  of  blood-clot. 

The  use  of  styptics  is  usually  limited  to  the 
general  oozing  which  may  follow  the  application  of 
leeches  or  the  infliction  of  small  wounds  by  acci- 
dent or  for  surgical  purposes.  In  some  cases  of 
post-partitin  hcemorrhage  the  injection  of  hot  water 
into  the  vagina  and  uterus  has  a  powerful  action  in 
arresting  haemorrhage,  probably  due  to  reflex  con- 
traction of  the  vessels  and  of  the  uterus  itself  {see 
Puerperal  Diseases).  As  adjuvants  to  the  action 
of  styptics  all  measures  which  lessen  the  local 
blood-pressure,  such  as  complete  quiescence,  cold 


food,  elevation  of  a  wounded  limb,  and  the  like, 
are  of  the  first  importance  ;  and  internal  medication 
by  ergot  and  other  drugs  which  contract  the  blood- 
vessels is  also  indicated.  If  the  oozing  is  severe 
and  continuous,  recourse  must  be  finally  had  to 
surgical  interference  by  local  ligature  of  vessels 
when  practicable. 

Frederick  Willcocks. 

SUBCUTANEOUS  INJECTION —^^t-  Hypo- 
dermic Medication. 

SUBCUTANEOUS  NODULES.— 5ff  Rheu- 
matism, Acute,  p.  14 1 2. 

SUBPHRENIC  ABSCESS.— ^t'^  p.  1620. 

SUBSULTUS  TENDINUM  (Lat. ).— A  twitch- 
ing movement  of  the  tendons,  caused  by  sudden 
momentary  contractions  of  the  muscles  to  which 
they  belong.  This  is  especially  apt  to  show  itself 
in  the  tendons  about  the  wrist  in  the  later  stages  of 
many  low  fevers.  It  manifests  itself  principally  in 
states  of  great  prostration,  and  is  often  associated 
with  delirium  or  other  signs  of  cerebral  irritation. 
See  Typhus  Fever. 

SUCCUSSION  {siiccussio,  a  shaking).  —  A  method 
of  physical  examination,  which  consists  in  suddenly 
shaking  the  trunk  of  the  patient,  so  that  certain 
sensations  or  sounds  may  be  elicited,  which  are 
indicative  of  the  presence  of  gas  and  fluid  in  a 
hollow  space,  such  as  the  pleural  cavity.  Sec 
Physical  Examination;  and  p.  1588. 

SUDAMINA.— Miliaria;  and  Sudor;- 
parous  Glands,  Diseases  of. 

SUDORIFICS  {sudor,  sweat;  and  faeio,  I 
make). — A  synonym  for  diaphoretics.  See  Dia- 
phoretics. 

SUDORIPAROUS  GLANDS,  Diseases  of.— 

The  sweat-glands  are  liable  to  diseases  of  structure 
and  of  function,  which  are  often  difficult  to  eluci- 
date on  account  of  the  close  relation  of  the  sweat- 
coils  and  ducts  with  the  epithelium  of  the  integu- 
ment and  sebaceous  glands. 

Diseases  of  Structure. — As  a  result  of  the 
position  of  the  sweat-coils  which  lie  deep  in  the  cutis, 
and  the  length  and  tortuous  course  of  their  ducts 
through  the  cutis  and  epidermis,  the  sweat-glands 
are  very  liable  to  cystic  dilatations.  These  dilata- 
tions may  be  due  simply  to  excessive  action  of  the 
sweat-coil,  or  perhaps  more  usually  to  some  obstruc- 
tion in  the  course  of  the  duct.  The  obstruction 
may  be  of  temporary  character  only,  or  due  to 
chronic  forms  of  dermatitis  ;  in  the  latter  case  the 
cystic  changes  become  permanent  and  often  of 
peculiar  character. 

It  is  rare  to  find  the  coil  itself  suffering  from 
cystic  change,  but  the  duct  readily  becomes  dis- 
tended in  its  course  both  through  the  cutis  and 
through  the  epithelium. 

HIdr'ocystoma  is  one  of  the  most  characteristic 
of  the  diseases  caused  by  sweat-cysts.  It  occurs 
most  commonly  on  the  face,  appearing  as  a  multiple 
eruption  of  small  thick-walled  hemispherical  vesicles, 
without  obvious  signs  of  inflammation,  which  last 
for  some  time  and  disappear  without  breaking. 
They  are  larger  and  the  eruption  more  extensive  in 
hot  weather  or  during  sweating  due  to  hard  work. 
The  disease  has  been  specially  noted  in  the  case  ot 
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washerwomen,  cooks,  and  others  liable  to  hyper- 
idrosis.  The  cyst  in  this  case  appears  to  occur  in 
the  subepithelial  portion  of  the  duct. 

The  terms  Miliaria,  IVliliaria  crystallina, 
Crystallina,  Sudamina,  have  been  applied  to 
small  collections  of  clear  fluid  occurring  in  the 
upper  layers  of  the  epithelium  and  in  relation  to  the 
course  of  the  sweat-duct  through  the  epithelium. 
They  occur  in  cases  of  profuse  sweating,  as  in 
fevers,  and  are  characterised  by  their  perfectly  clear 
contents  and  non-inflammatory  characters  to  the 
naked  eye. 

IVliliaria   rubra,   Miliaria    papulosa  are 

names  given  to  the  lesions  occurring  in  the  eruption 
known  as  pyickly  heat.  The  evidence  is  not  perfect, 
but  it  seems  most  probable  that  the  lesion  consists 
of  a  dilatation  of  the  sweat-duct  in  the  lower  horny 
layers  and  below  this  level.  Inflammation  of  the 
epidermis  and  the  immediately  underlying  cutis 
occurs,  and  the  profuse,  intensely  irritable  eruption 
occurring  even  in  this  country  in  hot  weather,  but 
much  more  commonly  in  the  tropics,  results.  The 
eruption  affects  large  areas  of  the  body,  and  as  the 
result  of  scratching  is  apt  to  lead  on  to  various 
secondary  eruptions  of  eczematous  or  presenting 
purulent  characters. 

Miliaria  vesiculosa,  Miliaria  alba  {see 
Strophulus)  are  names  occasionally  applied  to 
sweat-cyst  eruptions  with  less  violent  symptoms. 
When  the  cyst  occurs  in  the  sweat-pore  and  involves 
the  horny  layer  mainly  or  altogether,  its  contents  may 
become  firm  and  epithelial  cells  collect  in  it,  and 
small  concretions  may  be  at  length  produced  {see 
.Milium).  It  is  very  rare  to  find  actual  suppura- 
iiott  in  a  sweat-gland,  but  certain  small  abscesses 
in  such  positions  as  the  axilla  and  perinteum  are 
said  to  arise  in  this  way.  A  rare  condition  of 
multiple  suppurative  necrosis  of  sweat-glands  has 
been  described  {Spiradenitis  vel  Hidi  oadenitis 
disseminata  suppurativa,  Dubreuilh,  Unna,  and 
others). 

Adenoma  of  the  sweat-glands  {Spiradenoma ; 
Syringadenoma)  is  described,  but  the  cases  recorded 
are  few  and  the  histological  descriptions  not  very 
convincing.  Carcinoma  commencing  in  the  sweat- 
glands  has  been  more  definitely  described^  and 
there  can  be  little  doubt  that  some  of  the  unusual 
forms  of  superficial  carcinoma  are  actually  sweat- 
gland  cancers.  They  may  appear  as  single  growths, 
but  in  some  cases  a  multiple  eruption  of  small 
malignant  tumours  with  ulceration  has  been  traced 
to  the  coil-glands.  At  present  the  diagnosis  of  this 
type  of  malignant  disease  cannot  be  made  with 
certainty  apart  from  careful  histological  study. 

Diseases  of  Function.  —  Hyperidrosis. — 
Excessive  sweating  occurs  as  a  concomitant  of 
pyrexia,  and  associated  with  conditions  of  severe 
debility  and  collapse.  It  is  also  found  to  occur  in 
cases  of  nervous  and  emotional  disturbance.  In 
such  cases  it  is  usually  general,  and  as  a  rule  requires 
no  special  treatment.  Precautions  should  be  taken 
to  cleanse  the  surface  of  the  skin  by  sponging  or 
baths,  so  as  to  prevent  decomposition  of  the  sweat 
especially  in  the  axilte,  groins  and  flexures,  and  the 
development  of  troublesome  dermatitis.  Occa- 
sionally cases  are  seen  of  localised  sweating,  such 
as  on  one  side  of  the  face  or  one  side  of  the  body. 
These  cases  are  often  due  to  injury  or  disease  of 
the  nervous  system,  but  may  be  excited  reflexly  by 
the  stimulation  of  sensory  nerves.  Thus  in  some 
cases   mastication— for  example,  eating  anything 


sour,  such  as  an  apple — invariably  produces  profuse 
sweating  on  one  side  of  the  face. 

More  trouble  and  suffering  is  experienced  by 
patients  who  suffer  from  hyperidrosis  in  ordinary 
health.  The  whole  body  may  be  affected,  but 
usually  certain  portions  sweat  most  profusely,  especi- 
ally the  scalp,  face,  axilla,  groin  and  perinseum,  and 
the  hands  and  feet.  The  sweating  may  produce  a 
moist  surface  or  be  so  profuse  as  to  roll  in  drops 
and  streams  from  the  affected  parts.  In  the  case 
of  a  young  lady,  whenever  she  concentrates  attention 
on  her  hands,  e.g.  by  taking  up  a  needle  to  sew,  the 
hands  become  moist,  and  in  a  few  seconds  the  sweat 
pours  off  them  so  as  to  render  work  impossible. 
In  many  patients  the  condition  is  chronic,  so  that 
the  usually  affected  parts  are  in  a  constant  state  of 
unpleasant  wetness.  In  such  cases  the  epithelium 
of  the  palms  and  soles  becomes  sodden,  thickened, 
and  corrugated,  the  skin  on  the  feet  becomes  tender, 
easily  chafed,  and  blistered,  and  in  all  situations 
may  become  reddened  and  inflamed,  thus  producing 
eruptions  resembling  intertrigo  and  eczema.  The 
liability  of  such  a  surface  to  become  infected  with 
bacteria  is  great,  and  consequently  pustular  erup- 
tions in  the  axilla  and  about  the  genitals  arise  ;  but 
most  troublesome  is  the  condition  of  Broinidrosis, 
produced  by  the  growth  of  bacteria,  which  emit 
foul  odours.  The  ordinary  white  staphylococcus  of 
the  skin  is  capable  of  producing  the  unpleasant 
odour  of  butyric  acid,  and  is  the  organism  mainly 
concerned  in  the  production  of  bromidrosis,  but  in 
all  probability  other  organisms  may  also  produce 
this  effect.  In  the  case  of  persons  careless  about 
personal  cleanliness  this  condition  is  common,  but 
even  in  others  the  greatest  care  as  to  cleanliness  is 
necessary  to  prevent  the  pungent  odour  arising  to 
such  an  extent  as  to  render  their  presence  in  a  room 
at  once  noticeable  and  unpleasant. 

Treatment. —  In  cases  of  hyperidrosis  care 
should  be  taken  to  secure  as  good  a  state  of  health 
as  possible  whenever  debility  is  ascertained.  In 
many  cases  a  condition  of  feeble  circulation  through 
the  extremities,  with  cold  and  congested  hands  and 
feet,  is  noticeable.  For  such  patients  suitable  cloth- 
ing, exercise,  massage,  and  bathing  are  of  import- 
ance, and  the  administration  of  remedies  acting  on 
the  vascular  system,  such  as  digitalis,  strophanthus 
or  strychnine,  is  of  great  service.  In  a  few  cases 
the  carefully  regulated  administration  of  ergot  has 
done  much  good.  The  internal  administration  of 
sulphur  is  said  to  produce  very  good  results, 
where  the  nervous  system  is  at  fault,  especially  in 
cases  of  hemi-hyperidrosis,  specific  remedies  have 
proved  of  little  service  ;  in  functional  nervous  dis- 
orders, especially  of  hysterical  character,  general 
treatment  is  often  very  valuable  in  checking  and 
curing  hyperidrosis.  Belladonna  and  atropine, 
though  frequently  administered,  are  very  disap- 
pointing in  their  results,  and  only  cause  much  in- 
convenience and  even  danger. 

In  localised  hyperidrosis  the  utmost  precautions 
as  to  cleanliness  must  be  observed,  so  as  to  prevent 
bromidrosis,  or  to  cure  this  most  offensive  condition 
if  it  has  occurred.  The  affected  parts,  especially 
the  feet,  should  be  carefully  washed  with  warm 
water  and  soap  once,  twice,  or  even  more  frequently 
daily,  and  thoroughly  dried.  They  should  then  be 
disinfected  as  thoroughly  as  possible — for  this  pur- 
pose solutions  of  boric  acid  are  very  effectual  — and 
then  dusted  over  with  the  fine  powder  of  boric  acid 
either  pure  or  diluted  as  may  be  necessary  with 
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oxide  of  zinc  and  talc-powder.  Other  antiseptics  or 
astringents  used  for  this  purpose  and  found  to  be  of 
service  are  carbolic  acid,  salicylic  acid,  solutions  of 
formalin,  trichloracetic  acid,  alcohol,  quinine,  chro- 
mic acid,  alum,  and  tannin.  When  much  walking 
has  to  be  done  the  feet  are  very  liable  to  suffer 
injury  readily,  to  chafe,  and  become  badly  afi'ected. 
In  addition  to  cleanliness,  a  lubricant  for  the  skin 
is  then  necessary.  Benzoated  lard  containing  from 
2  or  3  per  cent,  of  salicylic  acid  rubbed  into  the 
stockings  or  feet  regularly  is  one  of  the  best  pre- 
cautionary measures  in  such  circumstances. 

Anidrosis. — Absence  or  diminution  of  sweat 
occurs  in  various  degrees.  It  may  be  symptomatic 
as  in  fevers  and  diabetes,  due  to  congenital  defects 
such  as  ichthyosis  even  in  slight  degree,  or  the 
result  of  skin-diseases  such  as  sclerodermia,  leprosy, 
&c.  Persons  in  good  health  frequently  sweat  very 
slightly,  even  on  exertion. 

Treatment. — In  some  cases  warm  baths  fol- 
lowed by  shampooing  are  of  service  ;  but,  as  a  rule, 
general  '  tonic  '  treatment  is  indicated,  with  special 
reference  to  any  defect  of  the  health  which  may  be 
discovered. 

Chpomidrosis. — Cases  of  coloured  sweating 
are  rare,  and  due  to  several  causes.  Such  cases 
should  be  investigated  with  care  so  that  imposture 
is  not  overlooked. 

The  word  is  perhaps  especially  used  in  connec- 
tion with  a  peculiar  and  unexplained  group  of  cases 
in  which  a  pigmented  material  varying  in  colour 
from  sepia  to  a  tint  of  blue  is  deposited  from  the 
sweat  on  the  forehead,  cheeks,  and  sides  of  the 
nose,  more  rarely  on  other  parts  of  the  body.  It 
occurs  sometimes  in  large  quantity,  and  may  appear 
as  a  scaly  or  powdery  deposit  on  the  surface. 

The  condition  occurs  nearly  always  in  females,  and 
is  usually  associated  with  marked  neurotic  pheno- 
mena, but  its  exact  petiology  is  unknown. 

Red  sweat  occasionally  occurs  in  the  axillna  and 
groin  and  elsewhere  ;  blue  tints  are  also  noted  ; 
both  are  due  to  the  presence  of  bacterial  secretions. 
Green  sweat  occurs  in  copper-workers  and  others 
who  have  aljsorbed  the  metal  in  food.    See  p.  209. 

Haemidposis  or  bloody  sweat  is  very  rare, 
and  occurring  among  hysterical  women  should  be 
investigated  with  scepticism  to  ascertain  the  exact 
source  of  the  blood,  and  to  avoid  overlooking  an 
artificial  eruption.  It  has  apparently  occurred  in 
infants,  and  perhaps  in  ha^'mophilic  persons  and 
others  a  certain  amount  of  blood-pigment  may  occur 
in  the  sweat. 

Phosphorescent  sv^^eat  has  been  noted. 

Uridrosis. — Urea  is  said  to  be  occasionally  ex- 
creted by  the  skin  in  more  than  the  usual  minute 
traces,  and  to  be  actually  deposited  on  the  surface 
as  fine  powder  or  scales.  It  has  recently  been 
ascertained  that  the  sweat  contains  excretory  matter, 
toxic  on  injection  into  the  lower  animals,  and  in- 
creased on  muscular  exertion. 

See  also  Dysidrosis. 

James  Galloway. 

SUFFOCATION  (siiffoco,  I  stifle).— Synon.  : 
Fr.  Suffocation  ;  Ger.  Erstickiiiig. 

Definition. — The  term  'suffocation'  is  some- 
times employed  synonymously  with  asphyxia.  In 
the  strict  medico-legal  sense  it  signifies  asphyxia  in- 
duced by  obstruction  of  the  respiration  otherwise 
than  by  direct  pressure  on  the  neck  (hanging, 
strangulation),  or  submersion  (drowning). 


-Etiology. — Death  by  suffocation  is  usually  the 
result  either  of  accident  or  of  homicide,  rarely  of 
suicide. 

Suicide  by  suffocation  is  indeed  not  unknown. 
Cases  of  suicide  by  immurement  in  a  box  or  trunk, 
or  by  thrusting  a  pad  or  other  obstruction  down  the 
throat,  have  been  reported  ;  and  it  has  been  averred 
that  slaves,  both  in  ancient  and  modern  times,  have 
committed  suicide  by  rolling  the  tongue  back  into 
the  pharynx. 

Accidental  suffocation  is  very  common  in  diseases 
causing  occlusion  of  the  air-passages  ;  it  may  be  due 
to  the  impaction  of  pieces  of  food  or  other  obstacles 
in  the  pharynx  ;  to  the  entry  of  foreign  bodies 
into  the  larynx,  as  a  seed,  coin,  or  food,  in  cases 
of  bulbar  or  general  paralysis,  or  matters  vomited 
during  a  state  of  insensibility  ;  to  mechanical  pres- 
sure on  the  chest  and  abdomen,  as  in  crowds,  or  in 
falls  of  earth  or  heavy  bodies  ;  to  various  diseases 
preventing  the  expansion  of  the  lungs  ;  to  diseases 
of  the  lungs  themselves  ;  or  to  obstruction  of  the 
pulmonary  circulation.  Suffocation  of  new-born 
children  by  smothering  under  bed-clothes,  non- 
removal  of  maternal  envelopes,  or  overlying,  may 
happen  from  carelessness  as  well  as  from  intent. 
See  Overlying. 

Homicidal  suffocation  is  resorted  to  chiefly  in 
infants,  or  in  the  case  of  persons  feeble  and  infirm, 
or  rendered  powerless  or  insensible  by  intoxication 
or  narcotics.  Closure  of  the  mouth  and  nostrils  by 
the  hands,  or  obstruction  of  the  mouth  and  nostrils 
l  iy  a  pillow,  mattress,  or  the  like,  perhaps  combined 
with  pressure  on  the  chest,  is  the  method  usually 
adopted.  Formerly  suffocation  by  mechanical 
pressure  on  the  chest  was  a  judicial  punishment — 
the  pci)ie  forte  el  dure. 

Symptoms  and  Signs. — The  mode  of  death, 
and  the  general  post-mortem  indications,  are  those 
of  asphyxia  (see  Asphyxia).  The  special  indica- 
tions of  suffocation,  and  the  way  in  which  it  has 
been  brought  about,  may  be  evident  from  the  place 
where  the  body  is  found,  and  its  surroundings  :  or 
foreign  bodies,  or  disease  obstructing  the  air- 
passages  or  respiratory  mechanism,  may  be  clearly 
evident  on  post-mortem  dissection  ;  or  there  may  be 
marks  of  violence  and  indications  of  pressure  on  the 
chest,  flattening  of  the  nose,  &c.,  pointing  to  homi- 
cidal violence.  The  absence  of  marks  of  con- 
striction of  the  neck  excludes  strangulation  and 
hanging. 

But  in  the  absence  of  all  such  indications  as  have 
been  enumerated  above — and  they  may  all  be 
absent,  especially  in  cases  of  infanticide — the  ques- 
tion is  whether  any  trustworthy  conclusion  can  lie 
formed  as  to  asphyxia  by  suffocation. 

The  condition  of  the  lungs  is  of  especial  impor- 
tance in  this  relation.  The  lungs  may  be  congested, 
or  pale,  or  congested  only  posteriorly  ;  but  the  sur- 
face is  often  uneven,  owing  to  an  emphysematous 
condition  of  some  of  the  superficial  air-cells  ;  and  in 
particular  the  lung  looks  as  if  it  had  been  sprinkled 
with  minute  drops  of  a  dark  purple  fluid.  These 
spots,  not  much  larger  than  a  pin's  head,  are  known 
as  '  Tardieu's  spots,'  and  are  due  to  minute  capillary 
extravasations  under  the  pleura.  They  are  not, 
however,  confined  to  the  surface  of  the  lungs,  but 
are  found  also  in  considerable  numbers  on  the 
thymus  gland,  the  base  of  the  great  vessels,  under 
the  parietal  pleura,  and  also  under  the  pericranium. 
Tardieu,  who  first  called  special  attention  to  these 
spots,  considered  them  absolutely   diagnostic  of 


i640  SUFFOCATION 


SUNBURN 


death  by  suffocation,  as  distinguished  from  other 
modes  of  asphyxia.  But  numerous  other  observa- 
tions have  shown  that  this  cannot  be  accepted  as 
correct,  inasmuch  as  similar  extravasations  have 
been  found  in  cases  of  hanging,  strangulation, 
drowning,  and  deaths  from  cerebral  injuries.  It . 
seems,  however,  fairly  well  established  that  they 
occur  most  frequently,  and  in  largest  number,  in 
suffocation,  especially  in  infants.  Their  formation 
depends  on  excessive  vascular  tension  during  the 
asphyxiating  process.  Similar  spots  have  been 
found  in  the  lungs  of  still-born  foetuses,  conditioned 
by  obstruction  of  the  placental  circulation  ;  and  in 
the  lungs  of  new-born  children,  perishing  from 
other  causes,  extravasations  of  a  like  nature  have 
been  observed.  It  would,  therefore,  be  unsafe  to 
rely  absolutely  on  Tardieu's  spots  as  indications  of 
suffocation,  though,  in  the  absence  of  other  causes 
of  death,  and  in  presence  of  these  spots  in  large 
numbers  and  in  clusters,  the  opinion  of  death  by 
suffocation  would  be  fairly  justified. 

Treatment.  —  The  treatment  of  impending 
suffocation  is  that  of  asphyxia.  See  Artificial 
Respiration  ;  Asphyxia  ;  and  Resuscitation. 

D.  Ferrier. 

SUFFOCATIVE  BREAST-PANG. —Asynonym 
for  angina  pectoris.    See  Angina  Pectoris. 

SUFFUSION    (sitffundo,  I  pour  down)  The 

process  or  the  result  of  the  unnatural  pouring  out  of 
a  fluid  into  the  tissues ;  closely  analogous  to  effusion 
and  extravasation.    See  Extravasation. 

SUICIDAL  INSANITY.— i'f'^  Insanity;  and 
Melancholia. 

SULPHONALISM.— Definition.— A  group  of 
symptoms  said  to  be  occasioned  by  the  prolonged 
administration  of  sulphonal. 

Sulphonal  is  one  of  the  favourite  hypnotics  in 
institutions  for  the  insane.  Being  tasteless  and 
odourless,  fairly  soluble  in  such  vehicles  as  hot 
soups,  not  productive  of  digestive  derangements, 
and  obtainable  without  medical  prescription,  it  has 
become  very  generally  known  to  the  laity;  and  thus 
a  '  sulphonal-habit'  has  been  met  with  which 
demands  recognition  and  treatment. 

Similar  habits  have  been  noted  in  the  case  of 
antipyrine  and  trional. 

Symptoms. — The  prominent  symptoms  noted  in 
the  recorded  cases  of  poisoning  by  sulphonal  are 
vomiting,  abdominal  discomfort,  gastro-intestinal 
disturbance,  obstinate  constipation,  cephalalgia, 
tinnitus  aurium,  drowsiness,  inco-ordination,  diminu- 
tion of  reflex  excitability,  puffiness  of  the  eyelids, 
ptosis,  and  more  or  less  mental,  physical,  and  cardiac 
weakness.  The  urine,  which  decomposes  slowly, 
becomes  of  a  port-wine  or  Burgundy-red  colour, 
possibly  with  coincident  evidences  of  renal  inflam- 
mation. This  peculiar  colour  of  the  renal  excre- 
tion, which  is  said  to  be  due  to  the  presence  of 
non-ferrous  hsematin  or  hsematoporphyrin  (see  Spec- 
troscope IN  Medicine;  and  H.^matoporphy- 
RINURIA),  resulting  from  extensive  disorganisation 
of  haemoglobin,  is  thus  of  clinical  significance,  serving 
as  a  means  of  recognising  the  abuse  of  the  drug, 
and  to  be  regarded  as  an  index  for  its  immediate 
temporary  discontinuance.  Of  rarer  occurrence  is 
a  papular,  measly,  erythematous,  or  scarlatiniform 
eruption.  Possibly  many  of  the  phenomena  noted 
in  the  recorded  cases  were  symptoms  of  the  disease 


from  which  the  patient  was  suffering,  and  ought  not 
to  have  been  accredited  to  the  drug.  See  Habits  ; 
and  Drug-Eruptions. 

Antipyrine  may  give  rise  to  various  affections  of 
the  skin  (p.  421);  trional  produces  but  few  after- 
effects, though  its  continued  use  leads  to  mental  and 
moral  deterioration. 

Treatment. — The  treatment  of  sulphonalism 
consists  in  suspending  the  administration  of  the 
sulphonal  until  all  unfavourable  symptoms  have  dis- 
appeared ;  and  by  the  use  of  diuretics,  promoting 
the  elimination  of  the  drug,  at  least  in  cases  where 
it  has  been  taken  in  large  doses.  If  it  should  have 
to  be  taken  regularly  for  a  lengthened  period,  the 
use  of  it  should  be  occasionally  intermitted  for  a 
few  days,  another  suitable  hypnotic  being  substi- 
tuted temporarily. 

John  Harold. 
SULPHUR-WATERS.— &£MineralWaters. 

SUNBURN.— Definition.— Under  this  desig- 
nation are  included  the  superficial  local  effects  of 
exposure  to  the  sun's  rays. 

Such  effects  vary  greatly  with  the  susceptibility 
of  the  individual,  the  surrounding  circumstances  and 
conditions,  and  the  duration  or  repetition  of  the 
exposure.  They  may  be  comparatively  slight  and 
transient,  as  is  commonly  the  case ;  or  they  may  be 
very  severe,  and  involve  considerable  and  prolonged 
suffering,  and  sometimes  serious  constitutional  dis- 
turbance. 

yETlOLOcr. — Delicate,  thin-skinned,  fair-com- 
plexioned  subjects  are  most  liable  to  suffer  from 
sunburn  ;  the  thick-skinned  and  swarthy  much  less 
so.  The  rays  reflected  from  snow  or  ice  (especially 
through  rarefied  atmosphere),  as  experienced  by 
Alpine  climbers,  or  from  water-surface  (sea  or  river), 
are  most  hurtful.  Exposure  to  the  rays  from  power- 
ful electric  arc-lights  may  be  followed  by  effects 
more  or  less  similar  to  those  resulting  from  exposure 
to  the  solar  rays  (Tyndall,  Hewetson). 

There  is  evidence  to  suggest,  if  not  to  prove,  that 
sunburn  is  due  not  to  the  heat-rays  alone,  but  rather 
to  other  influences,  especially  to  those  of  the  violet 
and  ultra-violet  rays.  A  beam  of  sunlight  on  striking 
the  skin  is,  to  a  great  extent,  filtered  of  its  red  and 
caloric  rays  by  the  epithelial  layer,  so  leaving  the 
violet  and  ultra-violet  rays  free  to  begin  their  work 
on  the  blood  and  the  vaso-motor  nerves  lying  in 
their  path.  Active  and  inflammatory  changes  of 
very  varying  intensity  follow,  and,  not  infrequently, 
local  necrosis  as  well — effects  almost  identical  with 
those  produced  by  Rontgen  Rays,  with  which,  physio- 
logically, these  rays  of  short  vibration,  especially 
the  reflected  rays,  may  in  some  way  be  associated. 

Signs  and  Symptoms. — First,  in  the  slight, 
familiar  cases,  there  is  redness  of  the  skin  from 
vascular  congestion  {erythema  solare),  accompanied 
by  tingling  and  sense  of  heat.  This  is  followed  by 
desquamation  and  subsequent  pigmentation,  either 
uniformly  diffused  ('  tanning')  or  especially  localised 
in  spots,  giving  rise  to  freckles  (ephelis).  All  these 
subside  more  or  less  speedily,  and  are  the  only 
points  to  be  noted.  Pigmentation  may  occur  with- 
out previous  noticeable  erythema,  as  is  evidenced 
by  the  'browning'  of  patients  who  have  wintered 
at  Davos  or  other  Alpine  resorts,  or  who  have  been 
otherwise  exposed  to  snow-reflected  sun-rays. 

Secondly,  in  the  more  severe  cases,  the  eiythema 
is  followed  by  vesication,  and  more  or  less  deeply 
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extending  intlammation  of  the  skin.  An  erjsipe- 
latoid  condition  may  ensue,  with  oedema  and  con- 
siderable swelling  of  the  part,  severe  pain,  and  great 
tenderness.  This  may  be  accompanied  by  consti- 
tutional disturbance. 

Thirdly,  in  the  worst  cases,  happily  very  rare, 
sloughing  and  ulceration  to  greater  or  less  extent 
occurs.  See  Heat,  Effects  of  Severe  and  Ex- 
treme;  and  Sunstroke. 

Treatment. — In  the  slighter  cases  of  sunburn 
little  or  no  treatment  is  required.  Simple  powder- 
ing with  starch,  oxide  of  zinc,  bismuth  or  boric  acid, 
or  dabVjing  with  elder-flower  or  rose-water,  with  a 
little  eau-de-Cologne  or  solution  of  acetate  of  am- 
monium, may  be  pleasant.  The  more  severe  cases 
must  be  treated  on  general  principles.  Lead-lotion 
with  morphine  or  cocaine  will  relieve  the  heat  and 
pain.  The  solution  of  subacetate  of  lead  with 
glycerine  and  elder-flower  or  rose-water  is  also  a 
good  application. 

It  is,  however,  almost  more  important  to  prevent 
than  to  cure.  The  preventive  treatment  obviously 
consists  in  protecting  exposed  parts  from  the  dele- 
terious effects  of  the  sun's  rays.  When  sunshades, 
veils,  and  masks  are  inconvenient — especially  in 
cases  of  Alpine  climbers  and  others — the  writer  re- 
commends that  the  face,  arms,  and  other  exposed 
parts  should  be  painted  over  with  the  '  grease  paints  ' 
used  by  actors  for  '  making  up.'  Brown  is  the  best 
colour,  but  flesh  colour  will  serve.  Pigments  mixed 
with  glycerine  of  starch  may  be  used.  P'or  sunshades, 
veils,  and  similar  protections,  brown  or  some  shade 
of  red  or  yellow  is  the  best  colour.  The  '  tanning' 
of  the  skin,  which  naturally  takes  place,  is  the  best 
protective  against  suffering  from  subsequent  ex- 
posure. 

In  those  who  have  Ijeen  year  by  year  suliject  to 
'sunljurn,'  the  skin  becomes  dry  and  wrinkled, 
from  the  effect  upon  the  sudoriparous  and  sebaceous 
follicles,  as  well  as  browned  by  pigmentation.  Such 
result  may  be  to  some  extent  prevented  by  the 
ancient  practice  of  oiling  the  skin. 

For  the  freckling  and  browning  of  the  skin  after 
sunburn,  lotions  of  perchloride  of  mercury  or  boric 
acid,  with  emulsion  of  almonds,  and  glycerine,  or 
juice  of  cucumber,  are  extensively  used  with  more 
or  less  beneficial  effect. 

Robert  L.  Bowles. 

SUNSTROKE.— SVNON.  :  Insolation;  Heat- 
stroke ;  Fr.  Coup  de  Soleil ;  Ger.  Sonneiistich. 

DeI'TNITIGN. — Certain  pathological  conditions 
resulting  from  exposure  to  solar  or  artificial  heat. 

Three  well-marked  varieties  of  sunstroke  are 
recognised,  namely:  (i)  Exhaustion  and  failure  of 
the  heart's  action  in  syncope  ;  (2)  A  condition  like 
shock,  in  which  the  nerve-centres,  and  especially 
the  \respiratory,  are  affected,  causing  rapid  failure 
of  the  respiration  and  circulation  ;  and  (3)  Intense 
pyrexia,  due  to  vaso-motor  paralysis,  and  to  the 
nerve-centres  being  over-stimulated  and  then  ex- 
hausted by  the  action  of  heat  on  the  body  generally. 

Etiology  and  Pathology. — These  morbid 
conditions  being  due  to  heat  alone,  are  not  peculiar 
to  any  country  or  clim.ate,  and  are  liable  to  occur 
wherever  persons  are  exposed  under  any  circum- 
stances to  great  heat,  whether  solar  or  artificial. 
Soldiers  marching  or  fighting,  when  oppressed  by 
weight  of  clothing  and  accoutrements,  are  apt  to 
suffer  either  from  simple  heat-exhaustion,  or  from  that 
form  of  insolation  which  results  from  direct  action 


of  the  sun  on  the  head  and  neck.  This  is  common 
enough  in  India  during  the  hot  season,  in  other 
tropical  countries,  and  in  America  ;  and  is  not  un- 
known in  pAirope  or  even  in  England  during  the 
heat  of  summer.  Workmen,  artificers,  stokers,  and 
other  persons  employed  in  heated  rooms,  hospitals, 
barracks,  tents,  and  even  ships,  especially  in  hot 
climates,  are  liable  to  suffer  from  heat-exhaustion, 
which  may  pass  into  the  dangerous  condition  of 
fever  or  insolation. 

But  the  most  frequent  cases  are  those  which  occur 
in  houses,  barracks,  tents,  ships,  by  night  or  in  the 
day,  away  from  the  direct  solar  rays.  A  form  of 
disease  sometimes  described  as  '  ardent  fever '  in 
India  is  this  condition  supervening  on  the  ordinary 
phenomena  of  ephemeral  fever.  It  seems  pretty 
well  understood  that  heat  alone  is  the  effective 
cause  of  the  so-called  sunstroke. 

A  dry  air,  such  as  that  of  North  India,  with  hot 
winds,  is  much  better  tolerated  at  a  high  tempera- 
ture, than  the  damp  atmosphere  of  Bengal  at  a 
much  lower  one  ;  for  the  dry  hot  air  favours  evapo- 
ration from  the  surface,  and  thus  keeps  the  body 
cool,  while  in  the  damp,  heavy  atmosphere  the 
natural  cooling  function  is  almost  in  abeyance. 
Defective  ventilation,  stillness  of  air,  crowded 
habitations,  and  close  valleys  and  ravines  are  con- 
ditions in  which  heat-shock  and  heat-fever  are  prone 
to  occur.  \'igorous,  healthy  persons  of  moderately 
spare  frame,  possessing  sound  viscera,  and  leading 
temperate  and  regular  lives,  can  tolerate  a  great 
amount  of  heat,  in  an  otherwise  pure  atmosphere, 
and  are  much  less  liable  to  suffer  from  it  than  those 
whose  environment  is  unfavourable  and  power  of 
resistance  impaired.  Acclimatisation  has  also  con- 
siderable influence  in  conferring  toleration.  New 
arrivals  are  more  prone  to  suffer  than  those  who 
have  become  accustomed  to  the  climate.  It  is  well 
known  that  the  native  can  bear  an  amount  of  sun 
on  his  shorn  head,  neck,  and  half-naked  body  with 
indifference,  if  not  pleasure,  that  would  very  soon 
prostrate  a  European.  But  to  a  temperature  of 
the  air  rising  above  a  certain  standanl,  all  succumb  ; 
and  the  natives  of  India  suffer  like  others,  and  die 
in  numbers  every  year  from  loomarna  or  '  hot-wind 
stroke.' 

The  exact  amount  and  duration  of  toleration  of  a 
high  temperature  depend  to  a  great  extent,  there- 
fore, on  the  vigour  of  constitution  and  the  present 
state  of  health.  The  natural  refrigerating  powers  of 
the  body,  when  in  health,  are  such  as  to  enable  men 
to  support  very  high  temperatures,  much  above  that 
of  the  normal  state  of  the  body.  Disordered  hi.  alth, 
dissipation,  over-fatigue,  anything  in  fact  that  de- 
presses nerve-power,  reduces  the  normal  physio- 
logical capacity,  and  consequently  renders  a  man 
more  liable  to  succumb.  Persons  who  habitually 
indulge  in  alcohol  to  excess  are  peculiarly  vulnerable 
by  heat,  and  fevers  by  disturliing  the  thermotactic 
arrangements  of  the  body  are  apt  to  predispose  to  the 
injurious  effects  of  high  temperatures. 

Anatomical  Characters. —  In  cases  wb.ere 
death  has  taken  place  suddenly,  as  from  sliock,  there 
is  no  very  remarkable  post-iiiovtciu  appearance. 
The  heart  may  be  found  firmly  contracted,  but  not 
always  so — it  may  be  flaccid.  The  lungs  and  the 
brain  and  its  membranes  may  be  somewhat  con- 
gested, but  not  invariably.  As  in  cases  of  shock, 
the  venous  trunks,  specially  those  of  the  abdomen 
and  the  right  side  of  the  heart,  may  be  too  full  of 
blood,  and  the  pulmonary  vessels  overloaded  ;  but 
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the  lungs  n  some  cases  are  blanched  from  absence 
of  blood,  owing  to  contraction  of  the  pulmonary 
arterioles.  The  blood  itself  is  dark  and  grumous, 
and  is  found  effused  in  patches  of  ecchymosis,  in- 
deed rendering  the  body  more  or  less  livid  ;  the 
coagulability  of  the  blood  is  also  impaired,  and  it  is 
wanting  in  oxygen. 

In  death  from  ordinary  cases  of  thermic  feve?-,  the 
lungs  and  respiratory  organs  are  often  deeply  con- 
gested ;  the  heart  is  firmly  contracted  from  coagula- 
tion of  myosin  ;  the  whole  venous  system  is  en- 
gorged ;  and  the  body  even  before  death  is  marked 
by  petechial  patches,  or  extensive  ecchymoses  of  a 
livid  appearance.  The  blood  is  generally  more  fluid 
and  grumous  than  natural  ;  its  coagulability  is  im- 
paired ;  and  it  is  acid  in  reaction.  The  red  cor- 
puscles, though  generally  presenting  no  abnormal 
change,  are  somewhat  crenated,  and  have  less  ten- 
dency to  form  rouleaux  than  in  health  ;  and  the 
quantity  of  oxygen  is  much  diminished.  The  body 
for  some  time  after  death  retains  a  high  tempera- 
ture ;  when  first  opened,  the  viscera  feel  pungently 
hot,  and  the  incisions  drip  dark  blood.  Rigor 
mortis  comes  on  very  rapidly,  from  early  coagulation 
of  myosin. 

The  brain  and  membranes  may  be  found  con- 
gested, and  in  some  cases  there  may  be  evidence  of 
meningitis.  Serous  effusions  into  the  ventricles,  or 
haemorrhage  into  the  brain-substance,  may  have 
occurred,  and  are  not  improbaljle  in  the  congested 
condition  sometimes  existing  in  the  head  ;  but  the 
cause  of  death  is  asphyxia,  not  apoplexy,  and  the 
most  important  changes  are  found  in  connection 
with  the  thoracic  viscera. 

Symptoms. — (i)  Syncopal  form. — Synon.  : 
Heat-exhaustion.  — Simple  exhaustion  and  syncope 
may  occur  under  great  fatigue  or  over-exertion,  or 
depression  from  any  cause,  during  exposure  to 
a  high  temperature.  There  is  depression  of  nerve- 
force,  and  prostration  of  muscular  power  ;  the  skin 
is  pale,  cold,  and  moist  ;  and  the  pulse  is  quick 
and  feeble.  Death  may  occur  rapidly  in  the  state 
of  collapse  from  failure  of  the  heart.  Complete 
recovery  is  frequent. 

(2)  Asphyxial  form.  —  Synon.  :  Sunstroke 
proper. — Asphyxia  and  apnoea  may  come  on  very 
rapidly,  after  certain  premonitory  symptoms  of  de- 
pression and  weakness,  though  occasionally  without 
prodromata,  during  exposure,  especially  of  the  head 
and  spine,  to  the  direct  rays  of  a  powerful  sun, 
when  the  atmosphere  is  much  heated,  and  the 
nervous  energy  has  been  depressed  by  over-fatigue, 
dissipation,  or  illness.  The  brain  and  nerve- 
centres,  especially  the  respiratory,  are  overwhelmed 
by  the  sudden  elevation  of  temperature,  and  respira- 
tion and  circulation  fail,  the  failure  of  the  latter 
being  probably  due  to  the  inhibitory  influence  of 
the  vagus.  When  death  takes  place,  as  it  does 
sometimes  very  suddenly,  during  great  excitement 
or  exertion,  it  has  been  attributed  to  rapid  ante- 
mortem  coagulation  of  the  cardiac  myosin,  which 
takes  place  at  a  temperature  of  113°  F.  or  a  little 
below  that  level  in  cases  of  over-fatigue.  This, 
however,  though  it  may  occur  occasionally,  is 
generally  a  post-mortem  change,  the  heart's  action 
being  brought  to  a  close  by  the  heat  ;  in  the  same 
manner  as  it  has  been  shown  by  Claude  Bernard 
and  Lauder  Brunton  that  the  effect  of  high  tempera- 
ture on  animals  is  first  to  accelerate  and  finally  to 
stop  the  heart,  and  especially  the  ventricles,  in  a 
state  of  contraction.    Recovery  is  frequently  com- 


plete, but  sometimes  tedious,  and  in  many  cases 
imperfect,  ending  in  serious  impairment  of  health 
or  intellect,  indicative  of  structural  changes  caused 
in  the  nerve-centres.  The  symptoms  of  this  form 
of  insolation,  the  real  coitp  de  soleil,  are  those  of 
sudden  and  violent  injury  to  the  nerve-centres — un- 
consciousness, cold  skin,  feeble  pulse,  and  all  the 
symptoms  of  depression  ;  death  resulting  from  rapid 
failure  of  the  respiration  and  circulation.  If  not 
fatal,  reaction  may  result  in  a  variety  of  conditions 
indicative  of  the  injury  done  to  the  cerebro-spinal 
system. 

(3)  Hyperpyrexia!  form. — Synon.  :  Heat- 
fever. — An  intense  state  of  fever,  the  result  of  the 
influence  of  heat  on  the  nerve-centres,  and  through 
them  on  the  vaso-motor  nerves,  and  of  the  heating 
of  the  body  generally,  by  the  direct  action  of  either 
artificial  or  solar  heat,  may  occur,  quite  indepen- 
dently of  the  immediate  operation  of  the  sun's  rays. 
It  comes  on  as  frequently  at  night,  or  in  the -shade, 
as  in  the  day  or  in  the  sunshine,  especially  in 
persons  who  are  exhausted  by  fatigue,  overcrowding, 
depression  from  any  cause,  such  as  dissipation,  want 
of  rest,  present  or  recent  illness,  and  notably  when 
the  atmosphere  is  impure  from  overcrowding  or 
want  of  cubic  space. 

The  temperature  of  the  body  rises  to  108°, 
110°  F. ,  or  higher.  The  brain,  medulla,  and  cord, 
the  nerve-centres  generally,  and  especially  the 
respiratory,  sufter  from  over-stimulation,  followed 
by  exhaustion.  Respiration  and  circulation  fail  ; 
there  is  dyspnoea,  with  hurried,  gasping  breathing  ; 
great  restlessness  ;  thirst  ;  fever  ;  frequent  micturi- 
tion ;  and  a  pungent  burning  heat  of  skin,  which  is 
sometimes  dry,  sometimes  moist.  The  pulse  varies  ; 
in  some  it  is  full  and  laboured,  in  others  quick  and 
jerking.  The  face,  head,  and  neck  are  congested 
to  lividity,  and  the  carotid  pulsations  are  visible. 
The  pupils,  contracted  at  first,  may  dilate  widely 
before  death.  Delirium  with  convulsions,  frequently 
epileptiform  in  character,  coma,  relaxation  of  the 
sphincters,  and  suppression  of  urine,  come  on,  and 
are  frequently  the  precursors  of  death.  Partial  re- 
covery not  infrequently  occurs,  to  be  followed  by 
relapse  and  death  ;  or  secondary  consequences 
result  in  meningitis  or  cerebral  changes,  which  may 
destroy  life  or  intellect  at  a  later  period,  or  per- 
manently compromise  the  whole  health  or  that  of 
some  important  function. 

The  premonitory  symptoms  of  this  form  of  in- 
solation often  manifest  themselves  for  some  hours, 
and  it  may  be  days,  before  they  culminate  in  the 
dangerous  condition  just  described.  These  pre- 
monitory symptoms  are  general  malaise  ;  disordered 
alvine  or  other  secretions  ;  profuse  and  frequent 
micturition  ;  restlessness  ;  sleeplessness,  and  appre- 
hension of  impending  evil ;  hurried  and  shallow 
breathing  ;  prascordial  anxiety  ;  giddiness  and  head- 
ache ;  occasionally  nausea  or  vomiting  ;  thirst  and 
anorexia  ;  and  feverishness,  which  soon  amounts  to 
a  pungent  heat  of  skin  with  high  temperature. 
These  symptoms  vary  considerably,  but  they  point 
to  a  profoundly  disturbed  state  of  the  cerebro-spinal 
nerve-centres,  and  to  pathological  changes  in  the 
organs  or  structures  whose  functions  have  been  so 
gravely  disturbed.  Recovery  is  often  incomplete  ; 
or  is  followed  by  permanent  impairment  of  health, 
and  generally  by  intolerance  of  heat  and  exposure 
to  the  sun. 

Terminations. — The  mortality  from  sunstroke 
is  about  45  to  50  per  cent.  ;  but  of  those  who  re- 
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cover  many  are  permanently  injured,  and  remain 
invalids  for  the  remainder  of  life,  which  is  often 
shortened  by  the  changes  induced.  There  may  be 
some  weakness,  due  to  obscure  structural  change  in 
the  cerebrum,  or  to  a  chronic  form  of  meningitis 
which  affects  the  sufferer  in  various  degrees  of  in- 
tensity ;  or  epilepsy,  impairment  of  memory,  great 
nervous  irritability,  headache,  insanity,  partial 
paraplegia,  partial  or  complete  blindness,  and  ex- 
treme intolerance  of  heat — especially  of  the  sun's 
heat  — rendering  the  person  utterly  incapable  of 
serving  or  living  in  a  hot  climate,  or  of  enduring 
exposure  to  the  sun.  Or  the  case  may  gradually 
end  in  complete  fatuity,  insanity,  or  meningitis, 
which  accounts  for  the  intense  cephalic  pain  ;  or,  in 
a  lesser  degree,  in  disordered  innervation  and  de- 
rangement of  the  functions  generally,  thus  seriously 
compromising  the  general  health.  See  Insanity 
IN  Special  Diseases. 

Prophylaxis. — The  protection  of  the  nervous 
centres  from  the  direct  rays  of  the  sun  by  a  suitable 
helmet  and  spinal  pad  is  a  matter  of  prime  import- 
ance in  tropical  countries.  Light,  easy  clothing  is 
also  necessary.  The  avoidance  of  all  the  conditions 
which  have  been  indicated  as  predisposing  or 
auxiliary  causes,  especially  of  alcohol  and  over- 
fatigue, is  also  of  great  consequence.  In  houses, 
barracks,  and  hospitals  plenty  of  space  and  the 
freest  possible  ventilation  should  be  adopted. 
Ravines  and  hollows  ought  to  be  avoided.  Soldiers 
should  be  marched  in  the  early  morning  by  short 
stages,  in  open  order,  and  frequent  halts  for  rest 
and  refreshment  made. 

Treatment. --  (i)  In  cases  of  simple  exhaustion 
mild  treatment  is  all  that  is  needed.  Removal  to  a 
cooler  locality,  the  cold  douche  (but  not  too  much 
prolonged),  or  the  administration  of  stimulants  may 
be  beneficial.  Tight  or  oppressive  clothing  should 
be  removed,  and  the  patient  treated  as  in  syncope 
from  other  causes.    See  Resuscitation. 

Rest,  and  freedom  from  exposure  to  over- 
exertion, fatigue,  or  great  heat,  should  afterwards 
be  enjoined. 

(2)  In  that  form  of  sunstroke  where  the  person  is 
struck  down  suddenly  by  a  hot  sun,  the  patient 
should  be  removed  into  the  shade.  Here  a  douche 
of  cold  water  must  be  allowed  to  fall  in  a  stream  on 
the  head  and  body,  from  a  pump  (or  as  in  India 
from  the  mussack,  or  other  similar  contrivance), 
the  object  being  twofold — to  reduce  the  tempera- 
ture of  the  over-heated  centres,  and  to  rouse  them 
into  action.  During  the  assault  on  the  White 
House  picquet  in  the  second  Burmese  war,  numbers 
of  men  were  struck  down  by  the  direct  action  of  the 
sun  during  the  month  of  April.  They  were  laid 
out  perfectly  unconscious,  in  their  red  coats  and 
stocks  (worn  in  1852),  but  were  revived  by  the 
cold  douche  freely  applied  by  the  mussack  over  the 
head  and  body.  In  some  cases  flagellation  with  a 
broom  was  added  ;  and  all  recovered  with  the  ex- 
ception of  two  cases,  both  of  which  had  been  bled 
on  the  spot  where  they  fell.  Mustard  plasters  and 
purgative  enemata  may  also  be  useful. 

If  recovery  be  imperfect,  and  followed  by  any 
indication  of  injury  to  the  nerve-centres,  or  by  the 
supervention  of  meningitis,  other  treatment  may  be 
necessary,  according  to  the  indications.  Much 
exposure  to  the  sun  should  be  carefully  guarded 
against;  and  unless  recovery  be  complete  and  rapid, 
the  sufferer  should  be  removed  to  a  cooler  climate, 
the  most  perfect  rest  and  tranquillity  of  mind  and 


\)ody  enjoined,  and  the  greatest  care  observed  with 
regard  to  extreme  moderation  in  the  use  of  stimu- 
lants. 

(3)  In  the  cases  of  fhei-mic  fever,  heat  being  the 
essential  cause  of  the  disease,  the  object  is  to  reduce 
the  temperature  of  the  body  as  quickly  as  possible, 
and  before  tissue-changes  have  resulted.  As  the 
hyperpyrexia  is  due  not  only  to  the  direct  operation 
of  heat,  but  to  fever  set  up,  remedies  such  as  may 
influence  this  disturbed  condition  have  been  sug- 
gested. The  results  have  appeared  in  some  cases 
to  justify  the  theory,  and  the  hypodermic  injection 
of  quinine  has  been  considered  to  produce  good 
results. 

Bleeding  l;as  now  happily  been  almost  aban- 
doned. The  congested  livid  surface,  coma,  and 
stertor,  which  formerly  suggested  it,  are  not  now  so 
treated.  There  are  cases  in  which  it  may  still  be 
practised  with  advantage  ;  but  they  are  the  excep- 
tion and  not  the  rule.  In  cases  where  venesection 
has  appeared  at  first  to  give  relief  and  mitigate 
the  symptoms,  the  improvement  has  been  often 
transient,  and  followed  by  relapse  into  a  more 
dangerous  condition,  which  has  terminated  fatally. 
At  the  same  time  no  absolute  rule  can  be  laid  down 
in  this  disease  with  reference  to  the  abstraction  of 
blood  ;  and  it  is  quite  possible  that  greater  im- 
mediate danger  to  life  may  exist  in  an  over- 
distended  right  heart  than  in  the  loss  of  an  amount 
of  blood  which  might  have  tided  the  patient  over 
that  state  of  peril.  Each  case  must  in  this  respect 
be  treated  on  its  merits.  The  treatment  generally 
consists  in  the  judicious  use  of  cold,  either  by 
affusion  or  by  the  application  of  ice  to  the  surface  ; 
the  reduction  of  the  temperature  being  watched 
with  a  thermometer  in  the  axilla,  mouth,  or  rectum. 

Care  should  be  taken  not  to  continue  the  cold 
application  too  long,  as  danger  arises  from  depress- 
ing the  temperature  below  the  normal  standard. 
The  bowels  should  be  relieved  ;  and  quinine  may 
be  given  internally  or  in  the  form  of  hypodermic 
injection. 

In  the  epileptiform  convulsions  that  occur  so 
frequently,  the  inhalation  of  chloroform  or  of  ether 
may  be  of  benefit,  but  their  administration  must  be 
carefully  watched.  The  earliest  and  most  severe 
symptoms  having  subsided,  the  febrile  condition 
that  follows  is  treated  on  ordinary  principles — 
salines  and  aperients  being  given,  but  not  to  the 
extent  of  depressing  the  patient.  The  diet  must  be 
carefully  regulated,  and  of  the  blandest  and  most 
nourishing  nature. 

As  improvement  progresses,  other  symptoms  may 
supervene,  pointing  to  intracranial  mischief.  Where 
they  are  indicative  of  meningitis,  iodide  of  potas- 
sium and  counter-irritants  may  be  used  with  advan- 
tage. Removal  to  a  cooler  climate  is  essential. 
As  a  general  rule,  it  is  desirable  that  the  sufferer 
should  not,  for  a  long  period  at  least,  return  to  a 
hot  or  tropical  climate  ;  and  he  should  be  guarded 
against  all  undue  exposure  to  heat,  work,  or  mental 
anxiety  of  any  kind. 

The  sequelre  of  sunstroke  are  frequently  from 
such  causes  most  distressing,  rendering  the  patient 
a  source  of  suffering  to  himself  and  of  anxiety  to  his 
friends. 

The  less  severe  symptoms — those,  probably,  indi- 
cative of  the  slighter  forms  of  meningitis,  or  of 
lesions  of  the  brain  or  nervous  system — occasionally 
pass  away  after  protracted  residence  in  a  cool 
climate  ;  Init  they  not  infre(|uently  also  cause  much 
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suffering,  and  shorten  life.  As  they  point  to  per- 
manently disturbed,  if  not  structurally  injured, 
cerebro-spinal  centres,  the  treatment  required  is  as 
varied  as  the  symptoms  presented. 

Joseph  Fayrer. 

Kenneth  Macleod. 

SUPPOSITORY  {uippono,  I  place  below).— 
Synon.  :  Fr.  Siippositoire ;  Ger.  Stttlilzapfcheii. — 
A  suppository  is  a  solid  mass,  which  is  introduced 
through  the  anus  into  the  rectum  for  certain  thera- 
peutic purposes.  The  material  of  which  it  is  made 
should  be  capable  either  of  being  dissolved,  or  of 
melting  at  the  temperature  to  which  it  is  exposed  in 
the  rectum. 

Suppositories  may  be  divided  into  simple,  medi- 
cated, and  nutrient.  Simple  suppositories  may  be 
exemplified  by  pieces  of  soap  or  tallow-candle, 
which  are  in  popular  use  as  aperients.  The  British 
Pharmacopoeia  now  recognises  seven  suppositories, 
one  of  which  may  be  regarded  as  simple,  the  re- 
mainder being  medicated.  The  latter  are  made 
up  with  oil  of  theobroma,  in  one  instance  white 
beeswax  also  being  used.  Each  suppository  is  cast 
into  a  mould  of  a  conical  or  other  suitable  shape, 
so  as  to  facilitate  its  introduction  into  the  bowel. 
It  may  be  well  to  give  a  list  of  these  official  pre- 
parations, with  the  proportions  of  their  active  in- 
gredients, as  follows  : — 

S.  Glycerin i  =  "JO  per  cent,  by  weight  of  Gly- 
cerine with  gelatin  and  water.  S.  Betladontue  = 
Alcoholic  Extract  gr.  1 5.  S.  Pluinbi  c  Opio  = 
Acetate  of  Lead  gr.  3,  Opium  gr.  i.  S.  Acidi 
Carbolici  =  (Zz.xho\\c:  Acid  gr.  I.  S.  Iodoformi  = 
Iodoform  gr.  3.  S.  Acidi  Tanm'ci  =  Tannic  Acid 
gr.  3.    5.  J/o;7>/i/«<s  =  Hydrochloride  of  Morphine 

Besides  these  official  suppositories,  others  are 
often  prepared  and  used  of  different  strengths  from 
those  mentioned,  or  containing  other  ingredients  ; 
and  the  practitioner  may  employ  many  drugs  in 
this  way  with  advantage,  according  to  his  own 
judgment. 

Nutrient  suppositories  usually  consist  of  lean 
meat  that  has  been  finely  minced  and  pepto- 
nised. 

Application.  —  A  suppository  must  be  intro- 
duced well  into  the  rectum  beyond  the  sphincter 
■Xni.  At  first  this  should  be  done  by  the  prac- 
titioner, or  by  a  competent  nurse  ;  but  subse- 
quently most  patients  learn  to  use  suppositories 
for  themselves  without  any  difficulty.  The  sup- 
pository should  be  oiled,  and  passed  in  gradu- 
ally and  gently  with  a  screwing  movement  and 
without  any  undue  force.  It  may  be  necessary 
to  keep  the  finger  applied  for  a  moment  over  the 
anal  aperture,  until  the  tendency  to  expulsive  action 
on  the  part  of  the  rectum  has  subsided. 

Uses.  —  A  suppository  may  be  used  for  the 
following  purposes:  (l)  As  a  mere  aperient,  by 
exciting  the  expulsive  action  of  the  bowel  through 
local  irritation,  which  also  has  a  reflex  effect  upon 
the  intestine  above.  (2)  On  the  other  hand,  to 
subdue  excessive  action  of  the  bowel,  and  thus 
check  diarrhoea.  (3)  To  bring  medicinal  agents 
into  contact  with  the  rectum  in  a  suitable  form,  in 
order  to  affect  some  local  disease.  Astringents  and 
antiseptics  are  thus  used.  (4)  To  influence  adjacent 
organs,  the  active  ingredients  of  the  suppository 
being  absorbed.  For  instance,  a  morphine  suppo- 
sitory will  often  produce  a  marked  effect  upon  the 


bladder  and  generative  organs.  (5)  To  produce 
the  general  effects  of  a  drug  upon  the  system, 
particularly  when  it  cannot  be  given  by  the  mouth. 
This  of  course  occurs  only  after  its  absorption 
through  the  mucous  membrane,  and  may  be  exem- 
plified by  the  effects  of  morphine  or  mercury.  (6)  To 
nourish  patients  when  rectal  feeding  is  called  for. 

Frederick  T.  Roberts. 

SUPPRESSION  OF  URINE.  — See  Urine, 
Suppression  of 

SUPPURATION.— The  formation  of  pus.  See 
Abscess  ;  and  Inflammation. 

SUPRARENAL  GLANDS,  Diseases  of.  — 

In  the  article  on  Addison's  disease  (p.  23)  the 
well-known  association  between  its  characteristic 
symptoms  and  morbid  changes  in  the  suprarenal 
glands  was  described.  Addison's  disease  is  much 
the  most  important  morbid  entity  connected  with 
these  glands,  and  is  essentially  a  chronic  disease  ; 
occasionally  acute  symptoms  rapidly  develop  and 
prove  fatal  to  a  patient  known  to  be  the  subject 
of  the  disease.  In  some  instances  similar  acute 
toxic  symptoms,  collapse,  vomiting,  and  convulsions 
suddenly  occur,  and  lead  to  the  death  of  a  person 
previously  in  fair  health  and  not  suspected  of  any 
disease,  and  after  death  lesions  such  as  hemorrhage, 
suppuration,  or  tubercle  are  found  in  the  supra- 
renal glands.  These  are  cases  of  toxa;mia  due  to 
acute  suprarenal  insufficiency,  and  are  extremely 
difficult  to  recognise  during  life. 

Morbid  changes  of  various  kinds  are  frequently 
found  after  death  in  the  suprarenal  glands,  but 
as  a  rule  without  any  corresponding  clinical  mani- 
festations. This  latency  may  be  due  to  the  lesion 
being  localised,  and  thus  leaving  a  sufficient  amount 
of  suprarenal  substance  in  a  state  of  functional 
activity,  or  possibly  to  compensatory  hyperplasia  of 
accessory  adrenal  bodies.  Extreme  want  of  de- 
velopment of  the  suprarenal  glands  is  sometimes 
associated  with  anencephaly,  while  almost  complete 
atrophy  has  been  found  in  some  instances  of  Addi- 
son's disease.  The  glands  may  undergo  various 
forms  of  degeneration ;  amyloid  change,  chiefly 
in  the  cortex,  is  not  very  rare  ;  cloudy  swelling  and 
fatty  change  are  commonly  seen  in  toxic  and  infec- 
tive conditions.  Gummata  and  syphilitic  fibrosis 
are  very  rare,  but  tuberculosis  without  any  associated 
signs  of  Addison's  disease  is  fairly  common.  Small 
suppurative  foci  may  occur  in  pyaemia  or  infective 
endocarditis,  but  primary  abscess-formation  is  almost 
a  pathological  curiosity. 

Haemorrhage  into  the  substance  of  the  medulla 
of  the  suprarenal  glands  occurs  under  a  number 
of  conditions,  such  as  traumatism  more  especially  in 
infants  during  difficult  delivery,  in  chronic  venous 
engorgement  (for  example,  in  asphyxia)  and  in  some 
septic  and  toxic  conditions,  such  as  purpura.  .Small 
haemorrhages,  as  a  result  of  embolism  in  pyremia, 
may  occur  in  the  cortex,  while  considerable  extra- 
vasation may  take  place  into  the  substance  of  pri- 
mary suprarenal  tumours. 

H.   D.  ROLLESTON. 

SUPRARENAL  GLANDS,  Tumours  of.— 

Tumours  of  the  suprarenal  glands  may  be  innocent 
or  malignant. 

Innocent  Tumours. — Adenomata  formed  of 
encapsuled  masses  of  suprarenal  cells  are  not  un- 
common ;  they  usually  arise  from  the  cortex,  are 
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multiple  and  small  in  size,  in  a  condition  of  fatty 
change,  and  are  only  discovered  after  death.  Occa- 
sionally large  adenomata  occur  ;  they  may  be 
bilateral  and  tend  to  degenerate  and  soften  down  in 
the  centre  into  a  hcemorrhagic  pseudocyst  ;  in  rare 
instances  they  are  palpable  during  life.  Exception- 
ally other  simple  growths,  fibroma,  lymphangioma, 
angioma,  &c. ,  have  been  met  with.  Cysts  are  very 
infrequent,  and  when  met  with  are  generally  due  to 
secondary  changes  of  a  degenerative  nature  in  an 
adenoma.  Isolated  cases  of  hydatid  and  dermoid 
cysts  have  been  reported.  Innocent  tumours  of 
the  suprarenal  glands  are  of  little  or  no  clinical 
interest. 

Malignant  Tumours  may  be  primary  or 
secondary.  Secondary  malignant  tumours  may  be 
either  carcinomatous  or  sarcomatous.  As  a  rule 
no  special  symptoms  can  be  correlated  with  their 
presence,  but  occasionally  some  of  the  pheno- 
mena of  Addison's  disease  occur.  Primary  malig- 
nant disease  is  rare.  It  may  be  either  sarcoma  or 
carcinoma,  and  in  undoubted  instances  of  malignant 
disease,  as  proved  by  the  presence  of  secondary 
growths,  difficulty  may  arise,  from  the  anomalous 
microscopic  appearances,  in  settling  the  precise 
nature  of  the  neoplasm.  It  is  met  with  rather  more 
commonly  in  males,  and  most  often  in  early  middle- 
age.  The  growth  forms  a  large  tumour  with  a 
special  tendency  to  caseate  and  soften  ;  a  hemor- 
rhagic cavity  in  the  centre  may  thus  result.  During 
life  it  usually  resembles  a  tumour  of  the  kidney  ;  in 
fact  a  correct  diagnosis  is  always  difficult  and  often 
impossible.  The  clinical  features  are  not  those  typical 
of  Addison's  disease,  Init  in  some  instances  of  excep- 
tional nature  overgrowth  of  hair  and  pigmentation 
have  been  met  with.  Weakness  and  debility  are 
marked  features,  and  the  disease  runs  a  rapid  course. 
It  may  imitate  not  only  renal  growths  but  tumours  of 
the  liver  or  pancreas,  and  retroperitoneal  sarcomata. 
The  prognosis  is  that  of  malignant  disease  elsewhere, 
but  is  worse  from  the  difficulty  of  complete  removal 
before  metastatic  infection  has  taken  place.  Re- 
moval is  of  course  the  only  treatment  ;  it  has  been 
successful  in  a  few  instances. 

The  accessory  suprarenal  glands  may  be  the  site 
of  new-growth.  When  accessory  suprarenal  glands 
become  embedded  in  the  substance  of  the  kidney,  a 
not  uncommon  event,  they  are  spoken  of  as  supra- 
renal '  rests.'  Primary  malignant  disease  may  start 
in  these  '  rests'  and  give  rise  to  malignant  disease 
in,  though  not  strictly  speaking  of,  the  kidney. 
Though  of  great  pathological  interest,  these  cases 
of  malignant  disease  of  suprarenal  '  rests '  in  the 
kidney  are  clinically  indistinguishable  from  primary 
malignant  growths  of  the  kidney  (p.  836). 

H.    D.  ROLI.ESTON. 

SURGICAL  KIDNEY.  —  S^e  Kidney,  Con- 
secutive Inflammation  of,  p.  823. 

SUSCEPTIBILITY.— Immunity. 

SWEAT-GLANDS,     Diseases     of.  —  See 

Sudoriparous  Glands,  Diseases  of. 

SWEDISH  EXERCISES.— Massage. 

SYCOSIS.  —  SVNON.  :  Acne  Mentagra  ;  Fr. 
Sycose  ;  Ger.  Bartfinne. 

Definition.— A  form  of  folliculitis  confined  to 
the  hairy  parts  of  the  face. 

^  Symptoms.  —  Sycosis  is  a  somewhat  rare 
disease.     It  usually  begins  on  the  chin  or  upper  lip, 


where  it  is  apt  to  occupy  the  central  part  ;  it  is, 
however,  by  no  means  limited  to  these  regions. 
A  similar  form  of  follicular  inflammation  may  at- 
tack the  whiskers,  eyebrows,  and  eyelashes.  In 
an  early  stage  the  eruption  consists  of  acneiforni 
papules  or  nodules,  which  sooner  or  later  develop 
into  pustules  with  a  hair  passing  through  the  centre 
of  each.  As  the  number  of  these  increases,  the 
skin  assumes  a  swollen  and  thickened  appearance. 
In  acute  cases  the  infiltration  and  thickening  are 
considerable,  in  more  chronic  forms  but  slight.  In 
most  instances  the  hairs  are  not  very  easily  ex- 
tracted, unless  the  free  suppuration  extends  deep 
down  into  the  follicle.  In  cases  of  long  standing 
the  inflammation  leads  to  a  complete  destruction 
of  the  sac,  and  the  formation  of  scars  and  perma- 
nently bald  spots.  In  all  the  pustular  forms  staphy- 
lococci are  present. 

Diagnosis. — In  the  diagnosis  of  this  disease  the 
following  points  should  be  especially  remembered  : 
(l)  It  is  chiefly  met  with  in  adult  males.  (2)  It 
generally  attacks  in  the  first  instance  the  upper  lip 
or  chin,  but  occasionally  the  region  of  the  whisker. 
(3)  It  is  strictly  confined  to  the  hairy  parts.  (4) 
The  papules,  nodules,  or  pustules  each  have  a 
hair  running  through  them.  (5)  It  is  usually  a 
very  chronic  affection,  spreading  slowly  and  lasting 
for  months  or  years.  (6)  The  inflammation  is  at- 
tended by  pain  and  burning  sensations,  but  by 
little  or  no  itching.  (7)  Ultimately,  the  disease, 
if  not  cured,  leads  to  permanently  bald  patches 
of  scar-like  tissue  ;  this,  however,  is  prevented  by 
steady  epilation. 

Sycosis  may  be  easily  confounded  with  im- 
petigo of  the  chin,  especially  when  the  latter  is 
confined  to  the  hairy  parts.  Impetigo  has, 
however,  a  much  more  rapid  development  than 
sycosis,  and  the  discharge  and  crusts  are  much 
more  abundant.  Moreover,  the  disease  is  not 
usually  limited  to  the  hairy  parts,  as  is  always  the 
case  with  sycosis.  Another  disease  for  which  sycosis 
may  be  mistaken  is  tinea  tonsurans  of  the  beard. 
The  chief  points  of  distinction  are  that  tinea  gene- 
rally begins  with  a  circinate  patch,  and  spreads 
much  nKire  rapidly  than  does  sycosis.  Subse- 
quently, when  suppuration  is  free,  the  differential 
diagnosis  is  more  difficult.  The  hairs,  however,  in 
tinea  barbre  present  some  of  the  characters  of  tinea 
tonsurans  of  the  scalp,  and  their  microscopical  exa- 
mination will  readily  determine  the  presence  of 
the  fungus. 

Treatment. — There  is  only  one  way  of  curing 
chronic  sycosis  with  any  certainty,  and  that  is  by 
steady  epilation.  The  best  plan  is  first  to  remove 
all  crusts  with  oil  and  fomentations.  This  softens 
the  skin  and  renders  epilation  less  painful.  The 
hair  of  the  part  affected  should  be  cut  rather  short 
with  a  pair  of  scissors,  and  then,  wherever  a  yellow 
point  is  seen,  the  hair  passing  through  its  centre 
should  be  pulled  out  with  a  pair  of  depilatory  for- 
ceps. These  hairs  usually  come  out  with  their 
sheaths  attached.  When  this  has  been  done  over 
a  limited  area,  dilute  citrine  ointment  should  be 
applied.  At  first,  epilation  should  be  confined 
to  extracting  those  hairs  only  which  pass  through 
pustules ;  afterwards,  however,  the  parts  affected 
should  be  completely  denuded  of  hairs  by  the  ex- 
traction of  a  small  number  every  day.  This  pro- 
cess is  attended  by  considerable  pain,  and  the 
patience  and  perseverance  of  the  patient  are 
severely  taxed.      The  young  hairs  which  ajjpear 
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some  time  after  epilation  sliould  be  also  removed, 
and  the  process  continued  until  the  skin  is 
healthy  ;  after  each  removal  mild  citrine  ointment 
may  be  applied.  Perseverance  in  this  plan  of 
treatment  invariably  cures  the  disease  ;  whereas, 
if  left  to  itself,  it  leads  in  the  end  to  the  total  de- 
struction of  the  hair  and  the  formation  of  perma- 
nent cicatrices.  The  process  of  cure,  however, 
is  extremely  tedious.  Robert  Liveing. 

SYMPATHETIC  (avv,  with;  and  inieos,  suffer- 
ing).— This  term  implies  that  a  part  or  organ 
suffers  '  in  sympathy  '  with  some  other  part  or  organ 
which  is  diseased.  Most  disorders  which  are 
popularly  supposed  to  arise  in  this  way  admit  of 
an  oljvious  pathological  explanation.  Thus,  a 
morbid  process  may  extend  directly  along  blood- 
vessels, lymphatics,  or  other  tissues  ;  a  morbific 
agent  may  be  conveyed  by  the  blood  or  lymph 
from  one  part  to  another  ;  or  a  secondary  lesion 
may  be  produced  by  direct  nervous  influence.  The 
'  sympathetic '  disturbance  may  be  indicated  by 
pain  or  other  subjective  sensations  ;  by  functional 
derangements,  as  of  secretions  or  actions  ;  or  by 
positive  organic  lesions.  The  occurrence  of  such 
phenomena  in  corresponding  parts  on  both  sides  of 
the  body,  when  a  disease  has  commenced  on  one 
side,  is  sometimes  very  curious,  especially  as 
regards  organic  lesions.  As  illustrative  of  the 
associations  in  which  the  word  '  sympathetic '  is 
employed  may  be  mentioned  sympathetic  pain, 
sympathetic  headache,  sympathetic  ophthalmitis,  sym- 
pathetic vomiting,  sympathetic  bubo. 

Frederick  T.  Roberts. 

SYMPATHETIC  SYSTEM,  Disorders  of.— 

Synox.  :  Fr.  Maladies  dii  Nerf  Sympatliique  ; 
Ger.  Krankheiten  der  Nervus  Syinpathiciis. 

I.  Diseases  of  the  Sympathetic  System 
in  connection  with  the  Cerebrospinal 
System. 

(a)  The  Spinal  Cord. — Lesions  of  the  cervical 
region  of  the  spinal  cord  may  be  associated 
with  extreme  contraction  or  extreme  dilatation 
of  the  pupil  on  one  or  both  sides ;  with  in- 
creased heat  and  redness,  or  the  reverse,  of  the 
head  and  neck  ;  with  perverted  respiration  ;  with 
perverted  action  of  the  heart  ;  and  possibly  with  an 
exalted  febrile  heat  of  the  whole  body  (see  Spinal 
Cord,  Diseases  of,  pp.  1526,  1527).  Though 
we  regard  these  phenomena  as  signs  of  disease 
in  this  particular  portion  of  the  spinal  cord,  it 
is  none  the  less  true  that  such  phenomena  are 
due  to  altered  activities  in  those  root-portions  of 
the  sympathetic  system  of  nerves  which  take  origin 
in,  or  traverse,  this  region  of  the  cord.  This  is 
shown  by  the  fact  that  similar  sets  of  symptoms 
are  produced  by  injuries,  tumours,  or  other  morbid 
processes  implicating  the  cervical  sympathetic 
itself. 

It  will  be  well  to  cite  here  the  phenomena  com- 
monly associated  with  irritation  or  paralysis  of  the 
cervical  sympathetic  nerve,  on  account  of  their  im- 
portance as  diagnostic  indications. 

The  signs  dependent  upon  ii-ritation  of  the  cer- 
vical sympathetic  in  its  ociilo-piipillary  fibres  are — 
dilatation  of  the  corresponding  pupil  with  sluggish 
action,  widening  of  the  palpebral  fissure,  promi- 
nence of  the  eyeball,  feeling  of  tension  in  the  eye 
(as  in  glaucoma),  and  a  scanty  secretion  of  tears 
and  mucus  ;  while  in  its  vaso-motor  fibres  they  are 


— lowermg  of  temperature  of  the  side  of  the  face 
and  head,  diminution  of  sensibility,  an  absence  of 
perspiration,  with  (if  the  irritation  continue)  a 
tendency  to  slight  atrophy  of  the  side  of  the  face. 
The  signs  of  paralysis  of  the  cervical  sympathetic 
in  its  two  sets  of  fibres  are  the  direct  opposites  of 
those  just  cited,  so  that  it  is  not  necessary  to  enu- 
merate them.  Of  these  signs,  those  dependent 
upon  irritation  or  paralysis  of  the  oculo-pupillary 
fibres  are  usually  much  more  constant  and  durable 
than  those  which  depend  upon  irritation  or  paralysis 
of  the  vaso-motor  fibres.  These  latter  signs  are, 
for  reasons  at  present  unknown,  often  transitory  and 
fitful.  Sometimes  there  may  be  signs  of  paralysis 
of  oculo-pupillary  fibres  co-existing  with  signs  of 
irritation  of  the  vaso-motor  fibres,  or  vice  versA.  It 
has  been  definitely  determined  that  injury  in  the 
lower  cervical  region  of  the  cord,  and  as  far  down 
as  the  level  of  the  second  dorsal  nerve,  may  give 
rise  to  the  oculo-pupillary  signs  of  one  or  other 
kind  ;  and,  on  the  other  hand,  that  damage  to  the 
cord  in  these  same  parts,  or  as  low  down  as  the 
fourth  dorsal  nerve,  may  give  rise  to  the  above- 
mentioned  vaso-motor  signs. 

When  the  dorsal  and  lumbar  regions  of  the  spinal 
cord  are  the  seats  of  disease,  other  groups  of  pheno- 
mena will  doubtless,  after  a  time,  be  more  fully 
recognised  as  results  of  irritation  or  paralysis  of 
those  roots  of  the  sympathetic  system  which  have 
their  origin  in  or  which  traverse  these  particular 
regions  of  the  spinal  cord.  It  is  therefore  important 
to  bear  in  mind  the  place  of  origin  and  the  distri- 
bution of  the  different  internal  branches  from  the 
lateral  sympathetic  cords,  which  proceed  from 
these  regions  to  the  different  glandular  organs  or 
hollow  viscera.  Diarrhoea,  sickness,  obstinate  con- 
stipation, sexual  defects,  and  bladder-troubles,  are 
among  the  symptoms  which  have  such  an  origin, 
as  well  as  undue  heat  or  unnatural  coldness  of  the 
lower  extremities.  See  also  FAIN  IN  Visceral 
Disease,  p.  1137. 

(b)  The  Brain. — In  different  portions  of  the 
brain  some  of  the  signs  and  symptoms  of  disease 
are  also  referable  to  direct  or  indirect  interference 
with  the  functions  of  the  sympathetic  system  of 
nerves  ;  but  they  constitute  (apart  from  vaso-motor 
derangements,  which  are  very  common  and  often 
well-marked)  far  less  distinctive  aggregates,  owing 
to  the  fact  that  the  sympathetic  system  of  nerves 
has  a  much  less  extensive  relation  with  the  brain 
than  with  the  spinal  cord.  In  this  direction,  how- 
ever, and  in  connection  especially  with  diseases  of 
the  medulla  oblongata,  we  have  to  bear  in  mind  the 
occasional  occurrence  of  diabetes,  polyuria,  or 
albuminuria  ;  also  of  some  cardiac  and  respiratory 
derangements. 

2.  Diseases  of  the  Sympathetic  System 
proper. — Where  disease  exists  in  the  ganglia  of 
the  sympathetic  system  itself,  or  where  it  involves 
them,  we  get  groups  of  symptoms  more  clearly 
referable  to  disordered  activity  of  this  system  of 
nerves  alone. 

These  will  differ  in  particular  cases,  according  to 
the  nature  of  the  morbid  change,  that  is,  according 
as  it  is  destructive  or  merely  irritative  ;  and  accord- 
ing to  the  number  or  particular  combinations  of 
ganglia  and  fibres  affected.  The  ganglia  and  re- 
lated plexuses  may  either  be  affected  by  intrinsic 
morbid  processes,  or  may  be  variously  involved 
from  without  by  morbid  processes  having  their 
origin  in  adjacent  tissues. 
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((7)  Intrinsic  changes. — The  principal  intrinsic 
morbid  processes  which  have  been  hitherto  recog- 
nised post  mortem  in  some  one  or  other  of  the 
sympathetic  ganglia  are  :  Pigmentary  degeneration  ; 
cirrhotic  overgrowth  of  their  connective  tissues, 
with  or  without  secondary  atrophy  (the  ganglia  in 
such  cases  being  either  smaller  or  larger  than  natu- 
ral) ;  a  highly  congested  and  varicose  state  of  their 
blood-vessels  ;  effusion  of  blood  into  their  suli- 
stance  ;  new-growths  starting  from  their  substance  ; 
and  fatty  degeneration,  with  more  or  less  marked 
atrophy. 

[b]  Extrinsic  disease.  —  Different  parts  of  the 
sympathetic  system  may  become  involved  in  new- 
growths  or  in  abscesses  ;  or  they  may  be  simply 
pressed  upon  by  aneurysmal  or  other  tumours 
occurring  in  contiguous  regions  of  the  body. 

Besides  the  pathological  conditions  already  enu- 
merated, it  should  be  borne  in  mind  that  in  altered 
blood-states,  whether  cachectic  or  of  febrile  origin, 
we  commonly  have,  and  especially  in  the  latter  class 
of  cases,  a  greati}'  perverted  activity  of  the  sympa- 
thetic system  throughout  the  body—  as  evidenced 
by  the  altered  vascular  conditions,  increased  tissue- 
metamorphosis  and  body-heat,  together  with  the 
perverted  activity  of  most  of  the  glands  in  the  body. 
See  P'ever. 

The  principal  disorders  apart  from  those  due  to 
structural  diseases  of  the  cord  and  of  the  brain,  in 
which  derangements  of  the  sympathetic  system  of 
nerves  exist,  or  are  believed  to  exist,  and  in  which 
such  derangements  have  either  wholly  or  in  part  a 
causal  relationship  to  the  principal  signs  and  sym- 
ptoms of  the  respective  disorders,  are  as  follows  : 
Epilepsy  ;  convulsions  ;  megrim  (hemicrania)  ; 
exophthalmic  goitre  ;  unilateral  hyperidrosis  ;  pro- 
gressive facial  hemiatrophy  ;  angina  pectoris ; 
asthma  ;  diabetes  mellitus  ;  Addison's  disease  ; 
gastralgia  ;  enteralgia  (colic)  ;  neuralgia  coeliaca  ; 
neuralgia  spermatica  ;  and  uterine  neuralgia. 
Among  the  affections  more  doubtfully  or  partially 
related  to  disorders  of  the  sympathetic,  we  may 
mention  glaucoma  ;  neuro-retinitis  ;  progressive 
muscular  atrophy  ;  pseudo-hypertrophic  paralysis  ; 
locomotor  ataxy  ;  diphtheritic  paralysis  ;  and  so- 
called  '  reflex  paralysis. '  In  the  special  articles  on 
most  of  the  first  group  of  affections,  the  reader  will 
find  references  to  the  dependence  of  such  conditions 
upon  disorders  in  one  or  other  department  of  the 
sympathetic  system. 

li.  Chaki.ton  Bastian. 

SYNCOPE  {(TvyKoirri,  a  faint).  — Synon.  :  Faint- 
ing ;  Fr.  Syncope  ;  Ger.  Ohnuiacht. 

Definition.  — A  state  of  suspended  animation, 
due  to  sudden  failure  of  the  action  of  the  heart. 

yEriOLOGY. — Syncope  may  be  due  to  any  condi- 
tion which  interferes  with  the  action  of  the  heart, 
whether  acting  (a)  intrinsically  ;  (/')  through  the 
nervous  system  ;  [c)  through  the  hlood ;  [d)  through 
gravity  ;  (e)  through  more  than  one  of  these  channels. 

(a)  Syncope  due  to  intrinsic  cardiac  conditions  is 
chiefly  seen  in  structural  diseases  of  the  heart,  espe- 
cially fatty  degeneration.  Among  other  instances  of 
this  class  of  causes  may  be  mentioned  compression 
of  the  heart  by  morbid  growths,  products  or  pro- 
cesses, or  by  tight  articles  of  dress  ;  excessive  heat, 
whether  natural  or  artificial,  as  in  sunstroke  and  the 
hot  bath  ;  lightning  ;  and  certain  drugs  and  poisons, 
including  alcohol,  chloroform,  tobacco  and  pto- 
maines. 


(/')  The  most  common  nervous  causes  of  fainting 
are  of  an  emotional  kind,  such  as  fear,  grief  or  joy. 
in  nervous  or  hysterical  individuals.  Sudden  injur\ 
of  the  central  nervous  system,  as  in  concussion  of 
the  brain,  has  partly  the  same  effect.  In  a  larger 
number  of  instances  the  nervous  causes  of  syncope 
act  reflexly,  and  are  to  be  found  in  conditions  of 
the  stomach  or  intestines  (corrosive  and  irritant 
poisoning,  heavy  meals,  indigestion,  worms,  sc\- 
bala) ;  in  the  liver,  kidneys,  or  uterus  (injuries,  cal- 
culi, displacements)  ;  or  in  the  limbs  or  body 
generally  (painful  injuries  or  operations  of  any  kind). 
Spasm  of  the  arteries,  due  to  reflex  irritation  of  the 
vaso-motor  nerves  (cold  and  certain  poisons),  also 
may  lead  to  syncope. 

(c)  Of  the  causes  of  syncope  connected  with  the 
blood  the  most  frequent  is  hx'morrhage.  Chronic 
anremia,  as  seen  in  idiopathic  and  pernicious  cases, 
or  accompanying  chronic  constitutional  diseases,  is 
a  common  cause  of  serious  fainting. 

(d)  Syncope  produced  by  disturbances  of  the  force 
oi gravity  in  the  circulation  is  familiar  in  the  faint- 
ness  which  may  occur  when  patients  first  assume 
the  erect  posture  in  convalescence. 

(e)  In  a  large  number  of  instances,  the  causes  of 
syncope  are  complex.  Thus  in  fainting  from  hunger 
and  exhaustion  the  heart  is  depressed  directly,  as 
well  as  through  the  nervous  system,  and  through  the 
lilood  ;  and  in  severe  injuries,  such  as  railway  acci- 
dents, there  may  be  a  combination  of  depressing 
causes,  including  fear  and  grief,  haemorrhage,  pain- 
ful lesions,  cerebral  concussion  and  shock.  Faint- 
ing in  a  hot  impure  atmosphere  appears  to  be  due 
partly  to  the  direct  effect  of  heat  upon  the  circula- 
tion ;  partly  to  the  interference  with  respiration, 
and  indirectly  with  the  heart,  produced  by  carbonic 
acid  and  other  excrementitious  products. 

In  the  subject  of  any  of  the  predisposing  causes 
of  syncope  already  mentioned,  the  occurrence  of 
fainting  may  be  determined  by  a  very  slight  exciting 
circumstance.  It  is  thus  that  in  serious  cardiac 
disease,  in  hysterical  subjects,  in  delicate  overgrown 
adolescents,  and  in  persons  suffering  from  an.emia, 
the  smallest  excitement  or  exertion,  unpleasant 
sights  or  smells,  or  exposure  to  an  impure  and 
heated  atmosphere,  may  cause  faintness,  and  in 
some  instances  even  fatal  syncope. 

Anatomical  Characters. — In  death  by  syn- 
cope the  organs  generally  are  found  to  be  anoemic  : 
and  this  condition  is  particularly  marked  if  hivnior- 
rhage  have  occurred.  The  state  of  the  heart  varies, 
with  the  cause  of  its  failure,  the  ventricles  l>eing 
either  dilated  and  full  of  blood,  or  empty,  as  in 
cases  of  fatal  hremorrhage,  and  possiljly  contracted. 

Symptoms. — .A.  syncopal  attack  presents  three 
stages,  namely:  (l)  a  period  preceding  loss  of  con- 
sciousness ;  (2)  a  condition  characterised  by  insensi- 
bility ;  (3)  a  period  of  recoz<ery  from  the  fainting 
state. 

( I )  A  person  about  to  faint  is  observed  to  turn 
suddenly  pale  ;  he  staggers,  or  leans  against  the 
nearest  support  ;  tbe  eyes  roll  upwards,  while  the 
eyelids  tremble  or  close  ;  and  consciousness  and 
general  sensibility  are  impaired.  The  pulse  fails, 
generally  becoming  weak,  small,  and  frequent  ;  in 
other  instances  it  is  infrequent,  irregular,  or  inter- 
mittent. The  respiration  is  irregular  and  feeble. 
Vomiting  may  possibly  occur. 

At  the  same  time  the  patient  has  a  nunilier  ol 
subjective  sensations.  The  most  urgent  of  thes(; 
are  a  sense  of  '  sinking  '  in  the  epigastrium,  a  feeling 
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of  increasing  debility,  'giddiness'  in  the  head,  and 
a  tendency  to  fall.  Vision  becomes  indistinct  ; 
the  hearing  is  usually  impaired  or  '  distant  ' — rarely 
more  acute  ;  and  tinnitus  may  be  present.  Mentally 
there  is  a  rapid  fading  of  sensory  impressions  and 
of  consciousness  ;  while  in  cases  of  fainting  from 
loss  of  blood  there  may  be  restlessness,  agitation 
and  delirium. 

(2)  The  first  stage  is  now  complete.  Thereupon 
the  muscles  are  relaxed  ;  the  patient  falls  ;  and  con- 
sciousness is  completely  lost.  The  surface  is  pallid, 
and  possibly  cold  and  clammy  ;  the  eyes  are  closed, 
and  the  pupils  dilated  ;  the  pulse  and  the  cardiac 
impulse  and  sounds  are  nearly  or  quite  impercepti- 
ble ;  respiration  is  indistinguishable,  or  occurs  as 
occasional  weak  sighs  ;  and  the  vital  functions 
generally  appear  to  have  ceased.  In  syncope  due 
to  severe  hemorrhage  general  convulsions  may 
occur. 

(3)  The  third  stage,  that  of  recovery  from  syncope, 
is  marked  by  signs  of  gradually  returning  con- 
sciousness, increase  of  the  pulse  at  the  wrist,  and 
restoration  of  the  functions  generally.  Usually 
the  first  evidences  of  improvement  are  slight 
movements  of  the  hands  and  features,  and  deep 
sighing.  The  pulse  now  becomes  more  distinct  ; 
the  cardiac  impulse  and  sounds  are  found  to  be 
stronger  ;  the  senses  of  sight  and  hearing  can  be 
excited  ;  colour  returns  to  the  face  and  lips,  and 
warmth  to  the  extremities  ;  and  intelligence  is 
gradually  restored.  Very  shortly  the  patient  may 
be  able  to  resume  the  sitting  posture  ;  and  the 
seizure  is  at  an  end. 

Duration  and  Terminations. — The  duration 
of  the  several  stages  of  syncope  varies  greatly,  from 
a  few  seconds  even  to  hours.  In  many  instances 
the  attack  does  not  pass  beyond  the  first  stage  ;  in 
rarer  cases  insensibility  may  last  for  an  almost  in- 
definite time.  The  most  common  termination  is  in 
recovery  ;  but  syncope  is  one  of  the  ordinary  modes 
of  death,  especially  in  haemorrhage  and  structural 
disease  of  the  heart.  In  nervous  subjects  partial 
recovery  may  be  quickly  followed  by  return  of  the 
fainting  state,  the  patient  being  said  to  '  pass  out  of 
one  faint  into  another.'  Where  referable  to  struc- 
tural disease  or  to  hysteria,  syncope  may  recur  at 
intervals  for  many  years. 

Pathology.  —  Syncope  consists  essentially  in 
sudden  failure  of  the  action  of  the  heart,  originating 
in  any  of  the  causes  already  mentioned,  and  leading 
to  a  condition  of  acute  general  anaemia.  Whether 
from  some  afl"ection  of  the  heart  itself,  from  sudden 
interference  with  the  nervous  impulses  which  regu- 
late its  action,  from  failure  in  the  supply  of  blood 
within  its  cavities  and  in  its  substance,  or  from  a 
combination  of  such  causes,  the  systolic  contraction 
suddenly  becomes  short  and  feeble.  If  there  has 
been  no  haemorrhage  nor  vaso-motor  paralysis,  the 
cardiac  cavities  are  distended  with  blood,  and 
further  embarrassed  ;  if  profuse  haemorrhage  has 
occurred,  the  heart  is  deprived  of  blood,  and  thus 
of  the  natural  stimulus  to  contraction,  and  the  same 
effect  will  follow  failure  of  compensation  for  the 
hydrostatic  effect  of  gravity  by  vaso-motor  activity. 
In  either  case  fatal  cardiac  paralysis  may  be  the 
result,  unless  the  contractile  power  of  the  heart  be 
speedily  restored. 

The  acute  general  anamia  that  results  specially 
affects  the  central  nervous  system.  In  the  erect 
posture  the  circulation  fails  first  within  the  cere- 
brum, producing  rapid  disturbance  and  then  loss  of 


consciousness,  and  depressing  the  centres  that  regu- 
late the  heart,  vessels,  respiration  and  stomach. 
The  general  muscular  paralysis  which  occurs  at  the 
same  time  is  also  partly  of  central  origin.  Similarly, 
the  convulsions  which  may  ensue  in  cases  of  haemor- 
rhage are  probably  referalile  to  sudden  circulatory 
disturbance  within  the  basal  ganglia  and  cord.  The 
senses  are  further  obscured  by  anaemia  of  their 
special  organs ;  the  heart  is  more  depressed  by 
failure  of  the  coronary  circulation  ;  the  paralysis  of 
the  muscles  is  increased  by  want  of  Ijlood  within 
them  ;  and  the  temperature  falls  from  failure  of  the 
circulation  generally. 

In  non-fatal  cases  recovery  naturally  occurs  by 
restoration  of  the  cerebral  circulation  in  the  re- 
cumbent position,  and  consequent  stimulation  of 
the  cardiac  centre.  Other  circumstances  favour  the 
recovery  of  the  general  circulation,  such  as  the 
relaxation  of  the  arteries,  and  the  partial  restora- 
tion of  the  respiratory  and  other  functions,  which 
quickly  re-act  upon  the  heart. 

Diagnosis. — Syncope  has  to  be  diagnosed  from 
other  conditions  or  events  in  which  loss  of  con- 
sciousness is  a  prominent  symptom  ;  and  chiefly 
from  epilepsy,  apoplexy  from  any  cause,  vertigo, 
concussion  of  the  brain,  shock,  and  poisoning  of 
many  kinds,  including  suffocation  by  certain  gases 
and  drunkenness.  From  such  of  these  conditions 
as  commence  in  the  brain,  and  from  poisoning 
(unless  the  poisons  act  as  cardiac  depressants) 
syncope  is  distinguished  by  the  characters  of  the 
pulse.  Certain  cases  of  hysterical  faints,  which  are 
strictly  cerebral,  not  cardiac,  in  origin,  are  also 
readily  diagnosed  by  the  pulse,  which  may  be  of 
good  volume  and  force.  The  diagnosis  of  shock, 
which  usually  produces  a  degree  of  syncope,  is 
described  in  the  article  on  that  subject.  See 
Shock. 

Prognosis. — The  prognosis  of  syncope  depends 
upon  its  cause,  and  upon  the  practicability  of  im- 
mediate treatment.  If  due  to  structural  disease  of 
the  organs  of  circulation,  or  to  serious  injury,  acute 
poisoning,  excessive  heat,  or  profuse  haemorrhage, 
the  case  may  be  serious,  and  prove  fatal  unless 
treatment  be  instantly  applied.  If,  on  the  other 
hand,  the  cause  of  the  faintness  lie  in  an  excitable 
nervous  system,  momentarily  depressed  by  some 
passing  emotional  disturbance,  by  impurity  of  the 
atmosphere,  or  by  digestive  derangement,  the 
attack  may  he  pronounced  free  from  danger, 
although  liable  to  recur. 

Treatment. — In  the  treatment  of  syncope  two 
indications  are  equally  urgent,  namely,  removal  of 
the  cause  of  faintness,  and  restoration  of  the  action 
of  the  heart.  If  the  patient  should  not  have  fallen, 
he  must  be  immediately  laid  flat  on  his  back  ;  the 
atmosphere  should  be  rendered  as  pure  as  possible, 
by  throwing  open  the  windows  and  doors,  or  hy 
removing  the  patient  to  the  open  air,  and  prevent- 
ing people  from  crowding  round  him  ;  at  the  same 
time  the  dress  should  be  loosened  about  the  neck, 
chest,  and  abdomen.  If  haemorrhage  have  occurred, 
means  must  be  taken  to  stop  it.  Cardiac  stimulants, 
direct  or  indirect,  must  then  be  employed.  The 
most  available  and  powerful  of  these  is  alcohol,  in 
the  form  of  brandy  or  other  spirit ;  and  this  may  be 
given  either  pure  or  in  water,  and  in  an  amount 
which  will  vary  with  the  individual  case,  as  esti- 
mated by  the  immediate  result.  Sal  volatile,  ether 
and  eau-de-Cologne  are  equally  valualde  cardiac 
stimulants,  if  available.    Should  the  patient  be 
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unable  to  swallow,  these  substances,  as  well  as 
warm  liquids,  must  be  given  at  once  as  enemata ; 
or  ether  may  be  injected  under  the  skin. 
Ammonium  carbonate  (' smelling  salts ')  and  other 
strong  smelling  compounds,  including  perfumes, 
fanning,  cold  douches,  and  refrigerant  applications 
of  eau-de-Cologne  or  other  spirit  to  the  temples 
and  hands,  are  other  ready  means  of  exciting  the 
heart  reflexly  through  the  nervous  centres.  If  these 
measures  fail  after  a  fair  trial,  the  condition  of  the 
patient  is  very  serious.  The  systematic  employ- 
ment of  efficient  means  of  resuscitation  must  then 
lie  had  recourse  to,  including  friction  of  the  limbs 
and  trunk,  inversion,  galvanisation  of  the  region  of 
the  heart,  and  even  transfusion.  See  Resuscita- 
tion (A) ;  and  An/ESTHETICS. 

In  cases  ending  favourably  the  patient  must  be 
careful  not  to  assume  the  erect  position  too  hastily, 
or  to  undergo  much  exertion,  until  some  rest  has 
been  oljtained,  or  some  stimulant  or  nourishment 
administered. 

The  occurrence  of  syncope  is  sometimes  the  first 
indication  of  the  existence  of  serious  structural 
disease  of  the  heart  or  other  organ  ;  and  it  should 
suggest  a  careful  examination  of  the  patient,  and 
the  adoption  of  measures  likely  to  prevent  the 
return  of  such  a  dangerous  event,  that  is,  the  avoid- 
ance of  the  principal  causes  already  mentioned,  as 
far  as  they  are  avoidable. 

J.  Mitchell  Bruce. 

SYNOVIAL  MEMBRANES,  Diseases  of.— 

See  ]o\y.Ti,  Diseases  of 

SYPHILIS  (etymology  uncertain.  Perhaps  from 
'  Syphilus,'  the  title  of  a  Latin  poem  by  Fracastorius, 
published  in  1530  ;  or  from  (rCs,  a  swine  ;  and 
<pi\4tii,  I  love). — Synon.  :  Vulg.,  Pox;  Fr.  Verolc  ; 
Ger.  Liistseuche. 

Definition. — An  infective  general  disease; 
communicable  by  contact  of  a  specific  virus  with  a 
breach  of  surface,  or  by  hereditary  transmission. 
Syphilis  is  characterised  by  a  period  of  incubation  ; 
and,  in  the  acquired  form,  by  certain  changes  at  the 
seat  of  inoculation,  and  in  the  proximate  lymphatic 
glands.  These  are  followed  by  an  eruption  on  the 
skin  and  mucous  membrane,  and  sometimes  by 
lesions  of  the  deeper  tissues  and  viscera. 

.^Etiology. — The  various  phenomena  of  syphilis 
are  caused  by  the  absorption  of  an  infective  virus 
into  the  blood,  and  its  diffusion  throughout  the 
body.  It  is  now  generally  agreed  that  the  '  soft 
chancre '  is  a  local  affection,  quite  distinct  from 
syphilis.  From  this  point  of  view  the  present 
account  is  written.  The  local  suppurating  sore  or 
soft  chancre  is  described  elsewhere.  See  Venereal 
Sore. 

One  attack  of  syphilis  usually  affords  protection 
against  a  second  throughout  the  lifetime  of  the  indi- 
vidual, but  in  rare  instances,  as  in  other  infectious 
diseases,  the  same  person  sufl'ers  more  than  once. 

Besides  being  capable  of  contaminating  others  by 
inoculation,  the  subject  of  acquired  syphilis  is  also 
liable,  during  a  variable  period,  to  transmit  the 
disease  to  the  offspring  ;  but  whether  the  inherited 
form  of  syphilis  be  further  transmissible  to  the  next 
generation  remains  doubtful. 

Pathology  and  Anatomical  Characters. — 
The  essential  nature,  of  the  syphilitic  virus  is  un- 
known. Various  micro-organisms  have  been  re- 
ported from  time  to  time  as  found  exclusively  in  the 


blood  or  tissues  of  syphilitic  persons  ;  but  evidence 
is  still  wanting  to  settle  the  question,  one  difficulty 
in  the  way  being  that  syphilis  seems  not  to  be  com- 
municable to  the  lower  animals.  Syphilis  resembles 
the  exanthemata  in  having  a  period  of  incubation, 
in  the  development  of  a  rash,  and  in  the  protection 
commonly  afforded  by  one  attack  against  subsequent 
infection  ;  but  it  differs  from  them  in  its  long  dura- 
tion and  liability  to  relapse,  and  in  not  being  com- 
municable through  the  atmosphere. 

When  the  syphilitic  poison  has  been  absorbed,  it 
multiplies  until  the  whole  body  becomes  pervaded 
by  it.  How  soon  this  absorption  takes  place  is  not 
known.  Excision  of  the  initial  lesion  has  been  ex- 
tensively practised  with  the  object  of  preventing 
further  development  of  the  disease  ;  but  the  evi- 
dence at  present  available,  from  observation  as  well 
as  from  experiment,  indicates  that  by  the  time  the 
initial  lesion  appears  the  virus  has  already  passed 
far  beyond  its  boundaries. 

The  changes  produced  by  syphilis  have  been  well 
described  by  Gowers  as  depending  partly  on  a  pro- 
cess of  inflammation,  and  partly  on  a  process  of 
tissue-formation.  These  two  are  generally  com- 
bined in  varying  degree  according  to  the  lesion  and 
according  to  the  stage  of  the  disease.  The  inflam- 
matory element  is  most  marked  in  the  early  erup- 
tions of  the  skin  and  mucous  memlirane,  and  is  also 
probably  the  chief  factor  in  causing  certain  early 
functional  disorders  of  the  internal  organs.  The 
process  of  new  growth  is  most  distinct  in  what  is 
called  the  syphiloma  ox  gumma.  The  change  begins 
by  the  production  of  a  small-celled  growth,  which 
at  first  resembles  granulation-tissue — hence  named 
by  Virchow  graiiuloma — but  which  soon  shows  a 
marked  tendency  to  vascular  occlusion  and  conse- 
quent degeneration. 

The  new-growth  may  develop  in  a  diffused  infil- 
trating form,  or  in  the  circumscribed  masses  known 
as  gummata.  Any  of  the  structures  of  the  body 
may  be  attacked,  most  commonly,  perhaps,  the  skin 
and  subcutaneous  connective  tissue  ;  but  bone, 
muscle,  glands,  and  the  viscera  are  all  liable  to  suffer, 
the  change  probably  beginning  in  the  blood-vessels  of 
the  affected  part  ;  and  although  the  morbid  growth 
is  essentially  the  same  wherever  it  is  developed,  it 
presents  differences  in  appearance,  as  well  as  in 
behaviour,  according  to  the  tissue  or  organ  affected, 
and  the  period  at  which  it  occurs. 

A  gumma,  which  is  the  most  characteristic  pro- 
duct of  syphilis,  in  its  typical  form  appears  as  a 
yellowish,  tough,  somewhat  elastic,  and  sharply  de- 
fined mass,  which  is  often  caseous  in  the  middle. 
Gummata  vary  greatly,  from  a  mere  granule  to  the 
size  of  a  duck's  egg,  or  even  larger  still.  They  may  be 
single  or  multiple,  and  are  frequently  associated  with 
the  diffused  form  of  growth,  which  after  a  time  be- 
comes converted  into  a  tough  fibrous  tissue  ;  this 
finally  contracts,  and  thus  puckers,  deforms,  and 
often  seriously  affects  the  functions  of  the  organ  in 
which  it  grows. 

Besides  the  specific  eft'ects  of  syphilis  there  are 
certain  degenerative  diseases  of  the  nervous  system, 
notably  tahes  dorsalis  and  general  paralysis,  which 
are  thought  to  be  chiefly  caused  by  syphilis,  as  there 
is  evidence  of  that  disease  in  over  70  per  cent,  of 
such  cases. 

A  syphilitic  origin  has  also  been  claimed  by  cer- 
tain authors  for  a  variety  of  maladies  connected  with 
malnutrition — rickets,  for  example — when  they  occur 
in  the  children  or  even  grandchildren  of  syphilitic 

5  N 


1650 


SYPHILIS 


parents.  There  is  considerable  difference  of  opinion 
concerning  these  so-called  '  para-syphilitic  '  affec- 
tions, but  all  are  agreed  that  amyloid  disease  may 
be  caused  by  syphilis,  especially,  but  not  exclusively, 
in  cases  where  long-standing  suppuration  has  been 
present.    See  Amyloid  Disease. 

Infection. — Before  considering  the  different 
ways  in  which  syphilis  may  be  propagated,  it  is 
necessary  to  mention  the  vehicles  of  the  virus. 
These  are — 

1.  The  discharge  of  the  initial  lesion. 

2.  The  secretions  of  all  the  secondary  eruptive 
lesions,  especially  of  those  known  as  mucous  patches 
or  tubercles. 

3.  The  blood,  during  the  earlier  stages  of  the 
disease. 

The  secretions  of  the  later  or  tertiary  affections 
have  not  been  proved  to  be  inoculable,  nor  have  the 
physiological  secretions  of  a  syphilitic  person — for 
example,  the  saliva,  sweat,  tears,  milk — unless  mixed 
with  the  secretions  of  syphilitic  lesions  or  with  the 
blood,  even  though  the  disease  be  in  an  early  stage. 
The  semen,  however,  though  apparently  not  inocu- 
lable in  the  ordinary  way,  seems  to  be  capable  of 
infecting  the  ovum  during  a  period  which  probably 
varies  considerably  in  different  cases.  Lastly,  the 
secretions  of  other  diseases  from  which  a  syphilitic 
person  may  be  suffering  are  not  always  infectious. 
This  at  least  is  the  case  with  regard  to  vaccinia  ;  for 
healthy  children  have  often  been  vaccinated  from 
syphilitic  subjects  without  contracting  syphilis. 

Modes  of  Communication. — The  sources  of 
infection  being  so  numerous,  it  is  easy  to  understand 
that  the  modes  of  communication  must  be  so  also. 
They  may  be  described  under  three  heads  :  (1)  direc  t 
coininiinication  ;  (2)  mediate  commjtnicatioii  ;  and 
(3)  hereditary  transmission. 

1.  Direct  commiDiication. — In  the  great  majority 
of  cases  syphilis  is  imparted  during  sexual  inter- 
course— first,  because  the  genital  organs  are  the 
most  frequent  seat  of  the  infectious  lesions  ;  secondly, 
because  the  delicate  epithelium  of  these  organs  is 
especially  liable  to  abrasion  during  coitus.  Hence 
syphilis  is  usually  described  as  a  venereal  disease, 
but  it  should  always  be  remembered  that  it  is  not 
necessarily  so.  Wherever  the  poison  comes  in  con- 
tact with  a  broken  surface,  it  may  thence  be  absorbed, 
and  general  infection  follow.  Instances  of  syphilis 
being  conveyed  quite  independently  of  sexual  rela- 
tions are  unfortunately  far  from  rare.  Perhaps  the 
most  frequent  form  of  extra-genital  infection  is  that 
of  a  nurse  by  a  syphilitic  child,  or  of  a  child  by  its 
nurse.  The  disease  may  also  be  spread  by  kissing, 
syphilitic  lesions  being  very  common  about  the  lips 
and  in  the  mouth.  Again,  medical  men  and  mid- 
wives  not  infrequently  contract  syphilis  by  attending 
diseased  women  in  labour  ;  and  surgeons  by  exami- 
ning or  operating  upon  syphilitic  persons. 

2.  Mediate  communication.  —  When  syphilis  is 
communicated  indirectly,  the  medium  may  be  of 
almost  endless  variety.  Articles  which  are  used  in 
common  by  different  persons,  such  as  spoons,  drink- 
ing-vessels,  and  pipes,  are  perhaps  the  commonest 
media  ;  implements  used  in  various  trades — shaving 
and  glass-blowing,  for  example — have  also  acted  in 
the  same  way.  Again,  through  the  performance  of 
tattooing,  cupping,  catheterisation  of  the  Eustachian 
lube,  and  other  operations,  chiefly  by  ignorant  per- 
sons and  quacks,  the  disease  has  been  communi- 
cated ;  and  it  has  also  happened  during  vaccination  ; 
but  now  that  calf-lymph  only  is  used  there  should  be 


no  danger  whatever.  The  mode  of  communication 
in  which  the  fcetus  is  believed  to  be  the  medium 
between  husband  and  wife  is  noticed  under  the  next 
heading. 

3.  Hereditary  transmission.  —  Our  knowledge 
concerning  the  transmission  of  syphilis  from  parent 
to  child  is  still  imperfect  in  many  respects,  and  the 
questions  involved  are  much  too  wide  for  discussion 
in  this  article.  Consequently,  no  attempt  will  be 
made  to  do  more  than  state  briefly  the  points  which 
are  generally  accepted,  and  the  usual  course  of 
events  when  syphilitic  persons  become  parents. 

In  the  first  place,  it  must  be  remembered  that  a 
child  born  of  syphilitic  parents  does  not  always  show 
signs  of  the  disease.  When  the  infection  of  both 
parents  is  recent,  however,  the  offspring  almost  in- 
variably suffers,  and  this  is  also  the  case  if  the 
mother  alone  be  diseased.  In  such  circumstances 
abortion  or  premature  birth  is  common.  When  the 
father  alone  is  syphilitic,  and  especially  if  his  disease 
be  not  of  recent  date,  both  mother  and  child  may 
escape. 

Syphilitic  infection  of  the  offspring  may  be  either 
germinal,  from  one  or  both  of  the  parents,  or  in  the 
case  of  the  mother  it  may  be  post-conceptional,  that 
is,  through  the  placental  circulation. 

When  a  previously  healthy  woman  bears  a  syphi- 
litic child  to  a  syphilitic  father,  and  shows  no  sign 
of  infection  herself,  she  is  supposed  to  have  gained 
immunity  from  her  fcetus  in  utero.  The  most 
weighty  evidence  in  support  of  the  view  that  she  is 
really  immune  is  that  known  as  Colles's  Law,  namely, 
that  the  mother  of  a  syphilitic  child,  although  she 
may  suckle  it,  does  not  acquire  syphilis  from  it  after 
its  birth. 

But  if  in  similar  circumstances  the  mother  suffers 
afterwards  from  some  of  the  later  signs  of  syphilis 
without  having  previously  shown  any  of  the  earlier 
signs  of  acquired  syphilis,  she  is  supposed  to  have 
been  infected  by  her  foetus  in  utero  (syphilis  by  con- 
ception, or  choc  en  retoiir). 

Again,  if,  as  more  rarely  happens,  a  syphilitic 
woman  bears  a  child  which  shows  no  sign  of  in- 
fection, the  child  is  supposed  to  have  gained  im- 
munity through  the  placental  circulation.  But  neither 
in  the  case  of  the  mother  nor  of  the  child  is  it  known 
how  long  the  immunity  lasts. 

On  the  supposition  that  syphilis  is  due  to  a 
microbe,  these  phenomena  have  been  explained  as 
follows  :  Under  normal  conditions,  as  is  well  known, 
there  is  no  direct  communication  between  the  blood- 
vessels of  the  placenta  and  those  of  the  foetus,  and 
if  those  conditions  remain  unaltered  in  spite  of  the 
syphilitic  infection  of  mother  or  fcetus,  then  which- 
ever of  the  two  is  healthy  will  by  diffusion  of  the 
toxins  gain  immunity  from  the  other.  On  the  other 
hand,  if  the  continuity  of  the  walls  of  the  blood- 
vessels be  broken — which  is  probably  most  fre- 
quently the  case  in  syphilis — then  the  micro-orga- 
nisms themselves  will  pass,  and  mother  or  child, 
as  the  case  may  be,  will  be  infected  by  the  other. 

If  the  mother  acquire  syphilis  during  the  earlier 
months  of  pregnancy  the  child  commonly  suffers. 
If  she  be  infected  after  the  seventh  month  it  is  said 
that  the  child  may  escape,  but  further  and  more 
exact  evidence  on  this  point  is  required. 

The  duration  of  the  transmissive  power  varies  in 
different  cases,  according  to  the  influence  of  treat- 
ment and  other  circumstances  ;  but  the  liability  to 
transmit  syphilis  to  the  offspring  seems  to  last  longer 
than  the  ability  to  infect  by  inoculation.     In  the 
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absence  of  treatment  the  child  or  children  born 
nearest  to  the  date  of  parental  infection  usually  suffer 
more  severely  than, those  born  later,  which  gradually 
suffer  less  and  less  severely  as  time  goes  on  ;  but 
this  is  not  always  the  case.  A  healthy  child  may 
be  born  under  the  influence  of  mercury;  but  a  sub- 
sequent one  may  be  tainted,  if  treatment  have  been 
discontinued,  and  the  disease  have  resumed  ac- 
tivity. There  are  also  periods  of  quiescence  in 
syphilis  independent  of  treatment,  during  which 
apparently  healthy  children  are  sometimes  born. 

Symptoms. — The  symptoms  of  syphilis  are 
usually  divided  into  three  groups —/r/wtzrj/,  se- 
loiidayy,  and  tertiary.  And  although  such  division 
is  really  artificial,  it  is  useful  to  retain  these  terms 
for  the  purpose  of  description  ;  but  it  must  be  borne 
in  mind  that  in  the  great  majority  of  cases  tertiary 
symptoms  do  not  occur  at  all ;  that  they  sometimes 
appear  quite  early  in  the  disease  ;  and  that  the  signs 
proper  to  all  three  periods  may  be  present  at  the 
same  time. 

I.  Primary  Syphilis. — A  patient  is  said  to  be 
suffering  from  primary  syphilis  as  long  as  the  initial 
manifestation,  and  the  accompanying  glandular  en- 
largement, remain  the  sole  signs  of  the  disease. 

When  the  syphilitic  poison,  unmixed  with  any 
irritating  matter,  has  been  linoculated,  the  abrasion 
quickly  heals,  and  no  further  change  is  observed  for 
three  or  four  weeks.  This  interval  is  called  the 
period  of  incubation.  Its  average  length,  judging 
from  cases  of  experimental  inoculation,  is  about 
twenty-four  days ;  but  it  may  perhaps  be  as  short 
as  ten,  or  as  long  as  forty-six  days,  or  even  longer 
still.  After  this  a  small  red  spot  appears  at  the  site 
of  inoculation,  which  is  called  the  initiator  primary 
lesion.  Later,  this  may  assume  one  of  several  forms, 
and  is  then  often  termed  a  hard  or  infecting  chancre, 
and  sometimes,  incorrectly,  a  Ilunterian  chancre. 
The  initial  lesion  presents  certain  differences  in 
appearance,  according  to  its  position,  and  the  pre- 
sence or  absence  of  irritation.  Its  chief  character- 
istic is  the  presence  of  induration  at  its  base  ;  and 
the  aspect  of  the  sore  is  much  affected  by  the  degree 
to  which  this  hardness  is  developed.  Sometimes 
the  lesion  is  observed  as  a  hard  desquamating  papule  ; 
sometimes  as  a  prominent  ulcer,  having  a  hard  well- 
defined  base  and  thickened  adherent  margins  ;  but 
most  commonly  as  an  erosion  or  shallow  ulcer,  with 
an  amount  of  induration  which  varies  much  in 
different  cases,  and  which  is  liable  to  be  overlooked 
unless  care  be  taken.  Sometimes  the  induration 
develops  in  a  thin  layer,  like  a  piece  of  parchment, 
or  even  paper ;  hence  the  term  '  parchment  sore ' 
often  applied  to  this  form  of  the  initial  lesion.  In 
rare  instances,  especially  in  women,  induration 
appears  to  be  absent.  The  secretion  is  thin,  scanty, 
non-purulent ;  and  though  not  readily  inoculable  on 
the  bearer,  it  has  nevertheless  been  successfully 
inoculated  in  certain  cases  during  the  primary  stage. 
The  syphilitic  primary  lesion  is  usually  single, 
contrasting  strongly  in  this  respect  with  the  local 
venereal  sore,  in  which  multiplicity  is  the  rule. 
It  is  also  indolent,  often  painless,  tends  to  dis- 
appear spontaneously,  and  does  not  necessarily  leave 
a  scar. 

The  seat  of  the  initial  lesion  is  most  frequently 
the  genital  organs,  but,  as  has  already  been  stated, 
absorption  of  the  poison  may  occur  in  any  situation 
where  a  breach  of  surface  exists.  Consequently  the 
initial  lesion  may  be  found  on  any  part  of  the  body, 
as  about  the  lips  or  mouth  in  children,  on  the  breast 


in  nurses,  or  on  the  hand  or  finger  in  the  case  of 
doctors  and  midwives. 

If,  as  frequently  happens  in  practice,  irritating 
matter  of  any  kind  have  been  inoculated  as  well  as 
the  syphilitic  poison,  the  course  of  events  will  vary 
according  to  the  nature  of  the  irritant.  For  example, 
if  the  pus  of  the  local  chancre  have  also  been 
absorbed,  the  incubation-period  of  syphilis  will  be 
occupied  by  the  course  of  the  suppurating  sore, 
which  may  or  may  not  have  healed  at  the  time  the 
change  peculiar  to  syphilis  occurs.  If  the  sore  be 
still  present,  induration  will  develop,  and  the  lesion 
will  for  a  time  assume  the  characters  of  both  kinds 
of  sore ;  but  if  it  have  healed,  the  cicatrix  will 
harden  and  eventually  assume  more  or  less  closely 
the  appearance  of  one  or  other  of  the  forms  of  initial 
lesion  which  have  just  been  mentioned. 

The  initial  lesion  in  rare  instances  may  disappear 
in  a  few  days,  but  its  duration  usually  varies  from 
two  or  three  weeks  to  several  months,  according  to 
its  size  and  the  influence  of  treatment.  It  some- 
times breaks  out  again  after  cicatrisation  ;  and  in- 
duration may  reappear,  even  repeatedly,  without 
fresh  infection.  If  the  sore,  from  irritation  of  any 
kind,  be  made  to  suppurate,  the  secretion  may  be- 
come freely  inoculable  on  the  bearer.  When  the 
chancrous  and  syphilitic  poisons  have  both  been 
inoculated,  the  resulting  lesion  has  been  termed  by 
Rollet  a  '  mixed  chancre.' 

Gla)idiilar  Enlargement. — On  whatever  part  of 
the  body  the  initial  lesion  may  be  situated,  the 
nearest  lymphatic  gland  or  glands  become  percep- 
tibly enlarged  in  from  seven  to  fourteen  days  after 
its  appearance.  Where  the  glands  themselves  are 
multiple,  the  whole  group  is  usually  more  or  less 
affected  ;  but  the  gland  most  directly  connected 
with  the  point  of  inoculation  enlarges  first,  and 
often  attains  a  greater  size  than  the  others.  In  the 
absence  of  inflammation  of  the  surrounding  parts, 
each  gland  can  be  felt  as  a  separate  distinct  indo- 
lent swelling,  usually  about  the  size  of  a  marble, 
the  cellular  tissue  and  skin  remaining  free.  At  this 
time  the  enlargement  commonly  remains  limited  to 
the  nearest  group,  but  later  it  is  sometimes  general. 
When  the  genital  region  is  the  seat  of  the  initial 
lesion  the  glands  of  both  groins  are  in  most  cases 
enlarged,  though  often  to  an  unequal  extent.  Sup- 
puration of  the  glands  probably  never  occurs  unless 
there  be  some  source  of  irritation  in  addition  to  the 
syphilitic  poison. 

Besides  the  glands,  the  lymphatic  vessels  leading 
to  them — those  of  the  penis,  for  example — can 
sometimes  be  felt  as  hard  cords,  freely  movable  be- 
neath the  skin.  These  cords  have  also  been  found 
to  contain  thickened  blood-vessels. 

2.  Secondary  Syphilis. — After  the  develop- 
ment of  the  initial  manifestation,  with  its  accom- 
panying adenopathy,  another  interval  occurs  before 
further  signs  appear.  This  is  sometimes  called  the 
second  incubation,  to  distinguish  it  from  that  which 
intervenes  between  infection  and  the  appearance  of 
the  initial  lesion.  This  second  period  of  quiescence, 
counting  from  the  appearance  of  the  initial  lesion 
to  the  appearance  of  the  general  eruption,  is  usually 
about  six  weeks.  Thus,  as  a  general  rule,  it  may 
be  stated  that,  in  the  absence  of  specific  treatment, 
the  rash  appears  from  sixty  to  seventy  days  after 
infection  ;  from  forty  to  fifty  after  the  initial 
lesion  ;  and  from  thirty  to  forty  after  enlargement 
of  the  nearest  lymphatic  glands. 

During  the  earlier  part  of  this  period  the  patient 
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commonly  does  not  feel  ill  ;  but  towards  its  close, 
and  shortly  before  the  appearance  of  the  eruption, 
some  patients,  especially  women,  if  they  be  not 
already  under  the  influence  of  mercury,  develop 
certain  symptoms  of  constitutional  derangement 
which  have  received  the  name  of  pi-odroiiiaia.  Thus 
the  patient  may  become  pale  and  anaemic,  and 
may  suffer  from  shortness  of  breath  and  lassitude. 
In  addition,  headache,  loss  of  appetite,  pains 
in  the  limbs  and  back,  rise  of  temperature,  and 
other  symptoms  known  under  the  name  of  '  syphi- 
litic fever,'  may  be  present.  During  this  period 
also,  as  was  first  pointed  out  by  Ricord  and  Grassi, 
the  proportion  of  red  blood-corpuscles  is  diminished. 
The  prodromata  are  usually  mild  in  degree,  but 
occasionally  they  are  severe.  Thus,  headache  may 
be  agonising,  and  in  rare  instances  the  amount  of 
constitutional  disturbance  is  so  great  that  the  onset 
of  one  of  the  acute  fevers  may  be  suspected. 

Ctitaiieous  System  At  the  end  of  this  second 

interval  of  apparent  quiescence,  then,  and  having 
been  preceded  or  not  by  some  of  the  symptoms  just 
mentioned,  the  first  eruption  appears.  This,  in  the 
great  majority  of  cases,  consists  of  irregularly  scat- 
tered red  spots  {Erythc7iiatous  Syphilide,  Syphi- 
litic Roseola)  varying  in  size  from  a  hemp-seed  to  a 
shilling,  not  raised  above  the  surface,  fading  on 
pressure  at  first  and  often  throughout.  The  rash  is 
unattended  by  itching  or  any  other  subjective  sign, 
so  that  it  is  often  overlooked  by  the  patient.  The 
spots  vary  in  colour,  being  often  at  first  of  a  paler  or 
deeper  red  according  to  the  complexion  of  the  bearer ; 
but  if  they  last  long  they  usually  become  dull  red 
or  brownish,  and  then  may  not  fade  on  pressure. 
Finally  they  disappear  completely,  and  occasionally 
slight  desquamation  follows.  The  spots  usually 
appear  first  about  the  flanks  and  abdomen.  The 
face  and  hands  generally  escape.  The  extent  and 
duration  of  the  eruption  vary  much  in  different  per- 
sons. It  may  be  limited  to  a  few  faint  spots  on  the 
trunk,  or  the  whole  body  may  be  covered  with  the 
rash,  in  which  case  it  often  resembles  that  of 
measles.  The  erythematous  syphilide  may  appear 
suddenly  and  disappear  quickly  ;  or  it  may  last  for 
several  weeks,  and  indeed  occasionally  for  months, 
if  untreated.  It  sometimes  recurs,  but  in  that  case 
is  usually,  though  not  invariably,  limited  to  a  few 
blotches  or  rings  on  the  trunk  or  limbs. 

As  the  macular  eruption  fades,  papules  not  un- 
commonly appear,  or  some  of  the  spots  may  be 
papular  from  the  first,  so  that  a  maculo-papular 
eruption  is  often  seen  in  early  syphilis.  The  papules 
are  bright  red  at  first,  but  later  often  assume  a  colour 
resembling  that  of  raw  ham,  and  later  still  a 
'  coppery '  hue.  The  papules  are  very  liable  to  re- 
lapse, and  to  become  scaly.  When  they  fade,  a 
brown  stain  is  often  left,  which  gradually  disappears 
completely.  At  this  time  also  crusts  are  fre- 
quently present  on  the  scalp  among  the  hair,  which 
itself  becomes  dry  and  withered,  and  at  a  later 
period  often  falls  out,  either  generally  or  in  patches. 
Syphilitic  alopecia  is  in  most  cases  limited  to  a  tem- 
porary general  thinning  of  the  hair  of  the  head,  but 
all  the  hairy  regions  of  the  body  may  suffer.  The 
nails  also  are  liable  to  be  attacked  in  several  ways. 
See  Nails,  Diseases  of. 

Though  the  macular  and  papular  syphilides  are 
by  far  the  most  frequent  forms  of  early  rash,  vesicu- 
lar, pustular,  rupial,  and  ulcerating  eruptions  some- 
times appear  during  the  secondary  stage,  the  last  two 
being  most  common  in  patients  of  bad  constitution. 


The  earlier  eruptions  are  usually  superficial,  and 
widely  spread.  Except  perhaps  in  the  case  of  the 
earliest  rash,  the  papule  forms  the  basis  of  the  spots. 
Irritation  and  itching  are  usually  absent.  The 
eruption  has  certain  favourite  seats,  namely,  the 
anterior  and  lateral  surface  of  the  trunk,  the  flexor 
surface  of  the  limbs,  the  border  of  the  hairy  scalp, 
and  the  neighbourhood  of  the  various  orifices  of  the 
body.  Several  forms  of  eruption  are  often  present 
at  the  same  time  ;  most  commonly  maculae  and 
papules,  but  sometimes  papules  and  pustules.  They 
all  tend  to  disappear  spontaneously,  and,  except  the 
pustular  form,  without  leaving  any  scar. 

Pigmentary  changes  in  the  skin  are  common  in 
syphilis.  Temporary  excess  of  pigment  may  follow 
any  syphilide,  and  this  again  may  be  followed  by  its 
loss,  so  that  sometimes  yellow  or  brown  stains  are 
seen,  and  sometimes  white  spots.  A  much  rarer 
change,  which  differs  from  those  just  mentioned  in 
that  it  does  not  follow  another  lesion  on  the  same 
site,  is  that  known  as  the  pigmentary  syphilide.  It 
consists  of  irregular  brownish  patches  situated 
chiefly  about  the  sides  of  the  neck,  and  observed 
mostly  in  women.  Opinions  are  divided  as  to 
whether  this  is  an  essentially  syphilitic  affection  or 
not.  It  lasts  a  long  time,  and  is  but  little  affected 
by  antisyphilitic  remedies. 

Mucous  Membi-atte. — Besides  the  affections  of  the 
skin,  lesions  of  the  mucous  membrane,  particularly 
that  of  the  mouth  arid  throat,  are  nearly  always  pre- 
sent during  the  secondary  stage  of  syphilis.  Ery- 
thema, excoriations,  or  shallow  ulcers  are  very  com- 
mon about  the  fauces  and  tonsils,  as  well  as  on  the 
buccal  surface  and  tongue,  during  the  early  portion 
of  this  stage  ;  and  the  nasal  and  laryngeal  mucous 
membrane  is  also  liable  to  be  affected.  Equally 
common,  though  usually  somewhat  later,  are  mucous 
patches  or  tubercles  [see  Mucous  Patch).  They 
may  occur  on  any  moist  surface,  but  are  most  fre- 
quently seen  about  the  mouth,  genital  organs,  and 
anus.  The  initial  lesion  also  sometimes  assumes 
the  appearance  of  a  mucous  patch  or  tubercle,  espe- 
cially in  women. 

These  affections  of  the  skin  and  mucous  surfaces 
are  often  accompanied  by  more  or  less  deterioration 
of  the  general  health,  with  pallor,  lassitude,  and  loss 
of  weight.  Aching  in  the  muscles,  bones,  or  joints 
(os/eocopic  pains),  and  sometimes  periosteal  swell- 
ings or  synovial  effusions,  also  occur,  as  well  as 
more  or  less  general  enlargement  of  remote  lym- 
phatic glands,  particularly  those  of  the  neck  and 
beneath  the  jaw  ;  but  the  axillary,  epitrochlear,  and 
indeed  all  the  glands  within  reach,  may  be  enlarged. 
Iritis  is  also  liable  to  come  on  about  this  time,  and, 
later,  choroiditis.  Sometimes,  but  more  rarely, 
affections  of  the  auditory  apparatus  are  present.  See 
Eye  ;  and  Ear. 

Enlargement  of  the  epididymis,  chiefly  its  head, 
is  another,  though  rare,  phenomenon  in  secondary 
syphilis.  Temporary  albuminuria  and  jaundice  also 
sometimes  occur  during  this  stage. 

The  number,  extent,  and  severity  of  the  secon- 
dary manifestations  vary  greatly  in  different  persons. 
In  some  cases  erythema  on  the  skin  and  slight  red- 
ness and  excoriation  of  the  throat  are  the  only  signs 
that  are  discovered.  In  other  instances  the  erythe- 
matous rash  is  succeeded  by  papular  and  scaly  syphi- 
lides, and  by  obstinately  recurring  lesions  of  the 
mouth,  throat,  genital  organs,  or  other  parts  of  the 
body. 

After  the  lapse  of  a  period  which  varies  usually 
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from  six  to  eighteen  montlis,  the  secondary  stage 
comes  to  an  end,  and  in  most  cases  the  disease 
aoubles  the  patient  no  longer.  But  supposing  this 
not  to  be  the  case,  there  may  be  an  interval  of 
months  or  years  during  which  no  symptoms  appear. 
Sometimes,  however,  symptoms  continue  to  develop 
from  time  to  time,  which  partake  of  the  characters 
■  f  both  the  secondary  and  tertiary  stages,  and  which 
L^radually  merge  into  the  latter  without  any  strict 
line  of  demarcation  between  the  two.  Examples  of 
tliese  intermediate  signs  are  thickened  scaly  patches 
'  in  the  skin,  which  often  take  a  circular  or  serpiginous 
form,  and  sometimes  ulcerate  ;  obstinate  eruptions 
if  the  soles  and  palms  ;  ulcers  and  induration  of  the 
;ongue;  periosteal  swellings;  orchitis;  and  afifec- 
•ions  of  the  choroid  and  retina. 

3.  Tertiary  Syphilis. — While  the  secondary 
^tage  of  syphilis  is  mainly  characterised  by  the  oc- 
I  urrence  of  superficial  lesions,  more  or  less  widely 
-])read  over  the  surface,  and  tending  to  spontaneous 
disappearance  ;  the  main  features  of  tertiary  affec- 
tions, on  the  other  hand,  are  that  they  usually  attack 
only  a  limited  area,  that  they  have  a  tendency 
to  extend  and  to  cause  destruction  of  tissue  with 
consequent  contraction  and  scarring,  and  that  they 
do  not  tend  to  spontaneous  recovery. 

The  lesions  classed  as  tertiary  are  due  to  invasion 
of  some  part  of  the  body  by  the  granulomatous  or 
gummy  growth  which  has  been  already  described. 
The  tertiary  period,  also,  is  sometimes,  but  by  no 
means  always,  attended  by  severe  cachexia,  with  a 
peculiar  pallor  of  the  skin. 

Whether  the  syphilitic  growth  assumes  a  diffused 
or  a  circumscribed  form,  unless  it  be  checked  by 
treatment,  degeneration  is  often  rapid,  leading  to 
obstinate  ulceration  when  the  superficial  structures 
are  attacked,  and  to  the  production  of  tough  con- 
tractile fibrous  tissue  when  the  viscera  are  the  seat 
of  the  new-formation.  Of  the  internal  organs  those 
belonging  to  the  nervous  system  are  probably  most 
firequently  affected. 

When  the  gummy  growth  attacks  the  skin  or 
mucous  membrane  in  a  diffused  form,  it  produces 
hard,  fiat  plaques  of  varying  extent.  The  skin 
after  a  time  becomes  purplish-red  and  adherent, 
and  finally  breaks  down  at  one  or  more  points  ;  an 
ulcer  is  left,  which  sometimes  creeps  over  the  sur- 
face (serpiginous  ulceration),  healing  in  the  middle 
and  extending  at  the  margins,  until  a  considerable 
amount  of  tissue  is  destroyed.  When  this  diffused 
infiltration  occurs  in  the  pharynx,  air- passages,  or 
rectum,  the  disease  is  very  obstinate,  unless  actively 
treated  at  an  early  stage,  and  the  subsequent  con- 
traction may  produce  incurable  and  fatal  stricture 
in  any  of  those  situations. 

When  gummata  develop  in  the  skin  itself,  the 
result  is  often  called  a  nodular  syphilide.  Gum- 
mata in  the  cellular  tissue,  when  discovered  early, 
appear  as  small  hard  nodules,  movable  beneath  the 
skin  ;  but  after  a  time,  unless  treated,  they  enlarge, 
soften,  and  become  adherent  to  the  discoloured  inte- 
gument, which  finally  gives  way,  exposing  a  mass  of 
yellowish-white  material,  which  is  gradually  cast  off 
in  the  form  of  shreddy  matter.  The  cavity  then 
heals  by  granulation,  leaving  a  depressed  scar. 

Local  irritation  or  injury  seems  often  to  determine 
both  the  appearance  and  the  site  of  some  of  the 
manifestations  of  syphilis ;  for  example,  the  effects 
of  smoking  and  Vjroken  teeth  in  the  case  of  the 
throat  and  tongue,  and  a  blow  or  squeeze  in  the 
case  of  the  bones  and  testes. 


The  syphilitic  affections  of  the  other  tissues,  and 
of  the  various  organs  of  the  body,  will  be  found 
described  along  with  the  other  diseases  of  the 
several  parts  under  their  proper  headings.  See 
Brain,  Syphilis  of ;  Bone,  Diseases  of ;  Liver, 
Syphilitic  Disease  of ;  Testes,  Diseases  of,  &c. 

IVIalignant  Syphilis. — It  has  already  been 
mentioned  that  the  division  of  syphilis  into  a 
secondary  and  a  tertiary  stage  is  to  a  great  extent 
artificial  ;  indeed,  it  is  sometimes  impossible  to  say 
under  which  title  certain  lesions  ought  to  be  classed. 
There  are  again  cases,  fortunately  not  common,  to 
which  the  term  '  malignant  '  or  '  galloping  syphilis  ' 
has  been  applied,  in  which  the  disease  from  the  first 
pursues  a  rapid,  destructive,  and  sometimes  uncon- 
trollable course.  Skin-eruptions,  which  partai<e  of 
the  secondary  stage  in  their  wide-spread  character, 
and  of  the  tertiary  in  their  tendency  to  ulcerate — 
rupia,  for  example — appear  early,  even  while  the 
initial  lesion  is  still  present.  Deep  ulcers  form  also 
in  the  mucous  membrane,  and  the  gummy  growth 
may  develop  in  the  internal  organs,  and  cause  death  ; 
or  the  patient  may  die  worn  out  by  exhaustion,  or 
from  some  intercurrent  inflammation. 

Inherited  Syphilis.  — Syphilis  is  a  very  fre- 
quent cause  of  abortion,  especially  if  the  parental 
infection  be  of  recent  date,  or  treatment  have  been 
neglected.  If  the  child  be  carried  the  full  term,  it 
maybe  born  dead,  with  or  without  signs  of  syphilis  ; 
most  commonly,  however,  if  the  child  be  born 
alive,  it  does  not  show  any  signs  of  the  disease  at 
birth. 

In  inherited  syphilis  the  initial  manifestation  is 
presumably  absent,  and  after  birth  the  disease  ap- 
pears to  begin  at  the  secondary  stage.  So  far  as  is 
at  present  known  there  is  no  difference  in  the 
clinical  signs  of  infantile  syphilis,  whether  the  in- 
fection be  derived  from  one  or  both  parents,  or 
whether  it  be  germinal  or  placental.  The  symptoms 
of  the  inherited  are  in  their  main  features  similar  to 
those  of  the  acquired  disease,  allowance  being 
made  for  the  difference  between  the  actively  grow- 
ing tissues  of  the  child  and  the  fully  developed 
organs  of  the  adult.  There  are,  however,  some 
points  that  deserve  notice.  The  first  is  the  fre- 
quency with  which  the  nasal  mucous  membrane  is 
attacked,  the  rhinitis  giving  rise  to  one  of  the 
earliest  and  most  characteristic  symptoms,  namely, 
snuffling.  If  the  inflammation  extend  to  the  deeper 
structures,  flattening  or  other  deformity  of  the  nose 
may  follow.  Another  peculiarity  is  a  tendency,  much 
more  marked  in  inherited  than  in  acquired  syphilis, 
to  early  mingling  of  secondary  and  tertiary  sym- 
ptoms. Lesions  of  the  bones  and  viscera,  for  in- 
stance, may  occur,  not  only  with  the  earlier  skin- 
eruptions,  but  even  during  intra-uterine  life.  The 
bones  most  liable  to  be  attacked  are  those  of  the 
cranial  vault,  and  the  long  bones  of  the  extremities. 
Cranio/abes,  especially  of  the  occipital  region, 
seems  to  be  frequently,  though  not  always,  due  to 
syphilis.  Sec  Bone,  Diseases  of ;  and  Skull, 
Diseases  of. 

Supposing  the  child  to  have  been  born  alive,  it 
usually  shows  no  evidence  of  disease  for  a  period 
ranging  between  two  and  six  weeks,  sometimes 
longer,  after  birth.  It  then,  as  a  rule,  gradually 
loses  its  healthy  appearance,  begins  to  snuffle,  be- 
comes fretful,  and  wastes  more  or  less  rapidly. 
The  child's  skin  assumes  a  dull  dirty  colour,  and, 
though  loose  and  wrinkled,  is  very  brittle  and  easily 
breaks  round  the  mouth  and  nose  into  chaps  and 
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fissures,  the  scars  of  which  often  form  a  cha- 
racteristic sign  in  after-life,  if  the  child  survive. 

The  erythematous  syphilide  in  inherited  syphilis 
shows  a  marked  difference  from  that  of  acquired 
syphilis.  Instead  of  numerous  small  spots  spread 
widely  over  the  surface,  it  usually  consists  of  larger 
dusky  patches,  which  generally  appear  first  about 
the  buttocks  and  genital  region,  and  often  extend 
down  the  lower  extremities.  The  soles  and  palms 
also  are  frequently  affected,  and  sometimes  the 
eruption  spreads  over  the  whole  body.  Desqua- 
mation very  often  follows.  Papular  or  pustular 
rashes,  resembling  those  seen  in  the  adult,  may 
also  appear  ;  and  mucous  patches  are  nearly  always 
present,  sooner  or  later,  about  the  orifices  of  the 
body.  Affections  of  the  hair,  the  nails,  the  testes, 
and  the  viscera,  similar  to  those  of  acquired  syphilis, 
are  also  found  in  young  children.  A  bullous  erup- 
tion is  seen  only  in  severe  cases  ;  it  appears  very 
early,  and  is  frequently  fatal.  Though  it  has  been 
asserted  recently  that  infection  from  a  child  who 
has  inherited  syphilis  is  very  rare,  still  in  practice  it 
will  be  wise  to  look  upon  the  earlier  lesions  as 
equally  infectious  with  those  of  the  acquired  form 
of  the  disease. 

Though  a  large  majority  of  those  who  suffer  in 
infancy  show  no  signs  afterwards,  yet  later  on, 
usually  from  about  the  fifth  to  the  fifteenth  year  of 
life,  inherited  syphilis  may  manifest  itself  by  a  num- 
ber of  symptoms  which  were  formerly  ascribed  to 
'scrofula.'  The  growth  is  checked,  the  individual 
being  stunted,  weakly,  ill-nourished,  and  of  low 
vitality.  The  forehead  is  prominent,  and  the 
bridge  of  the  nose  sunken.  The  skin  is  pallid, 
and  perhaps  ulcerated,  or  scarred  by  previous 
ulceration.  The  permanent  teeth,  especially  the 
central  upper  incisors,  as  was  first  pointed  out  by 
Hutchinson,  may  be  dwarfed,  narrowed  towards 
the  cutting  edge,  and  notched  at  the  centre  of  the 
free  border  {see  Teeth).  The  cornea  is  liable  to  a 
form  of  diffuse  inflammation  (interstitial  keratitis), 
leading  to  more  or  less  opacity  and  impairment 
of  vision  ;  the  iris  and  the  deeper  structures  are 
also  liable  to  be  invaded  ;  and  deafness  is  some- 
times present.  These  affections  of  the  eye  and  ear 
are,  according  to  Hutchinson,  much  more  common 
in  girls  than  in  boys  {see  Eye  ;  and  Ear).  The 
bones  of  the  palate  and  nose  may  be  diseased  ;  and 
nodes  may  appear  in  various  situations  ;  as  well  as 
a  form  of  chronic  synovitis,  most  frequently  affect- 
ing the  knee-joints.  The  fingers  and  toes  also, 
and,  more  rarely,  the  metacarpal  and  metatarsal 
bones,  may  become  enlarged.  This  form  of 
dactylitis  is  most  common  in  early  life  ;  but  it  has 
been  observed  after  puberty,  as  well  as  rarely  in 
connection  with  acquired  syphilis.  The  soft  palate 
and  pharynx  may  be  the  seat  of  ulceration,  which 
sometimes  becomes  phagedjenic.  The  deeper 
tissues  and  the  viscera  are  also  liable  to  be  attacked 
by  processes  similar  to  those  which  occur  in  the 
acquired  disease,  giving  rise  to  a  variety  of  sym- 
ptoms, and  sometimes  leading  to  a  fatal  issue. 
Some  authors  believe  that  early  life  may  be  passed 
without  symptoms,  and  that  these  later  affections 
may  constitute  the  first  signs  of  inherited  taint. 

Course,  Duration,  and  Terminations. — 
The  course  of  syphilis  varies  very  much,  according 
to  the  individual,  and  according  to  the  treatment 
adopted.  In  the  majority  of  cases  of  acquired 
syphilis  the  disease  runs  its  course  within  a  year 
and  a  half  or  two   years  ;   but  in   certain  rare 


cases  it  appears  to  end  with  the  first  eruption; 
sometimes,  perhaps,  even  earlier  than  this.  When 
tertiary  symptoms  ensue,  the  commonest  period 
for  their  appearance  is  probably  from  three  to 
five  years  after  infection  ;  but  they  may  be  de- 
layed for  ten  or  twenty  years,  or  even  longer. 
On  the  other  hand,  as  has  been  already  stated, 
the  secondary  may  run  on  into  the  tertiary  stage 
without  any  appreciable  interval.  When  tertiary 
symptoms  have  once  appeared,  the  duration 
of  the  disease  is  uncertain,  depending  greatly 
on  the  constitution  and  habits  of  the  patient,  and  on 
the  effects  of  treatment.  In  some  cases  the  patient 
continues  to  suffer  throughout  his  life. 

Besides  what,  for  want  of  knowledge,  we  call 
idiosyncrasy,  the  course  and  duration  of  syphilis  are 
also  influenced  by  many  other  circumstances — for 
example,  climate,  age,  pregnancy,  and  the  hygienic 
surroundings  of  the  patient. 

The  greater  or  less  severity  of  the  disease,  or  the 
stage  at  which  it  may  have  arrived  in  the  person 
from  whom  it  is  contracted,  does  not  appear  to  have 
any  appreciable  influence  on  the  course  of  acquired 
syphilis. 

The  usual  termination  of  syphilis  is  in  recovery, 
and  this  in  many  cases  probably  without  treatment, 
if  the  patient  suffer  only  from  the  more  superficial 
forms  of  disease.  In  syphilitic  disease  of  the  viscera, 
unless  it  be  recognised  and  treated  at  an  early  stage, 
the  termination  is  frequently  fatal. 

In  mkerited  syphilis,  if  the  child  be  born  with 
signs  of  syphilis  it  usually  dies  ;  but  when  it  remains 
healthy  for  some  weeks  after  birth,  the  disease 
mostly  ends  in  recovery  within  a  year,  provided 
proper  treatment  be  carried  out.  In  later  child- 
hood, however,  or  in  adolescence,  even  up  to  the 
thirtieth  year  according  to  Hutchinson,  further 
symptoms  may  develop  ;  in  which  case  the  duration 
and  termination  will  depend  greatly  upon  their  due 
recognition  and  appropriate  treatment.  When  the 
disease  is  neglected,  death  is  a  frequent  termina- 
tion, especially  among  the  ill-fed  children  of  the 
poor. 

Complications. — Phagedana  is  an  occasional 
complication  of  the  initial  lesion,  but  more  fre- 
quently of  the  later  ulcerating  syphilides.  The 
local  chavcre  is  another  complication,  giving  rise  to 
what  has  been  termed  the  '  mixed  chancre.'  Ery- 
sipelas sometimes  attacks  syphilitic  patients,  and  it 
is  said  to  act  beneficially  in  causing  the  disappear- 
ance of  certain  obstinate  eruptions.  This  influence, 
however,  is  only  seen  in  some  chronic  cases  when 
the  patient  is  otherwise  in  fair  health.  If  ery- 
sipelas attack  a  cachectic  person,  with  rapidly 
spreading  lesions,  the  complication  is  a  serious  one, 
and  may  prove  fatal.  In  tuberculous  patients 
syphilis  is  often  obstinate  and  severe.  The  skin- 
affections  in  such  persons  are  prone  to  ulcerate,  and 
syphilis  seems  in  some  cases  to  rouse  the  tuber- 
culosis into  activity.  The  gouty  diathesis  also  in- 
fluences the  course  of  syphiUs.  The  skin-eruptions 
often  assume  the  scaly  form,  and  sometimes  resist 
treatment  obstinately.  Brighfs  disease  is  a  serious 
complication.  Patients  whose  kidneys  are  diseased 
are  liable  to  suffer  severely  both  as  regards  the 
superficial  tissues  and  the  internal  organs.  Ague, 
especially  if  recent  and  severe,  is  also  a  serious 
complication.  Alcoholistii  is  detrimental  in  two 
ways  :  first,  by  its  injurious  influence  on  the  system 
generally  ;  secondly,  preventing  the  proper  action 
of  specific  remedies. 
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Diagnosis. — In  the  diagnosis  of  syphilis  much 
will  depend  on  the  stage  at  which  the  disease  has 
arrived  when  the  patient  comes  under  observation. 
Before  the  incubation-period  has  come  to  an  end 
the  diagnosis  will  of  course  be  impossible ;  but 
when  the  initial  lesion  with  its  accompanying 
glandular  enlargement  has  appeared,  there  is 
usually  no  difficulty,  unless  some  local  complica- 
tion be  present,  or  unless  the  diagnostic  signs  have 
been  obscured  by  giving  mercury  too  soon.  The 
initial  lesion  is  distinguished  by  its  indurated  base, 
the  indolent  superficial  character  of  the  ulceration 
when  that  is  present,  the  thin  serous  discharge,  and 
the  indolent  painless  enlargement  of  the  nearest 
lymphatic  glands.  Other  points  in  connection  with 
the  diagnosis  of  primary  syphilis  are  considered  else- 
where.   See  Venereal  Sore. 

The  diagnosis  of  the  early  syphilides  does  not,  as 
a  rule,  present  much  difticulty,  if  the  general 
characters  already  mentioned  be  attended  to.  In 
some  cases,  however,  when  pyrexia  and  general 
constitutional  disturbance  precede  or  accompany  the 
outbreak  of  the  eruption,  the  symptoms  may  be 
mistaken  for  those  of  some  other  disease.  The  ery- 
thematous syphilide  has  been  mistaken  for  measles 
or  scarlatina,  and  a  pustular  syphibde  for  small-pox. 
The  various  forms  of  drug-eruption,  especially  that 
due  to  copaiba,  as  well  as  other  rashes  due  to 
toxEemia  of  various  kinds,  should  also  be  borne  in 
mind.  In  doubtful  cases,  careful  attention  to  the 
temperature,  and  the  condition  of  the  tongue, 
throat,  and  air-passages,  together  with  the  history 
and  the  presence  or  absence  of  other  signs  of  syphilis, 
will  usually  decide  the  question  in  a  few  days.  The 
colour  of  a  syphilide  or  scar,  no  matter  how  coppery 
it  may  be,  is  by  itself  of  little  value  from  a  diagnostic 
point  of  view. 

It  is,  however,  at  a  later  stage  — perhaps  many 
years  after  infection,  and  long  after  the  disappear- 
ance of  outward  signs  of  the  disease — that  the 
diagnosis  presents  most  difficulty  to  the  physician. 
For  example,  a  patient  comes  with  obscure  sym- 
ptoms, pointing  to  some  lesion  of  the  nervous 
system,  heart,  liver,  or  other  viscus.  In  such  cases 
the  skin  and  mucous  membrane,  particularly  of  the 
genital  organs,  mouth  and  throat,  should  be  carefully 
inspected,  and  the  bones  and  testes  examined  for 
irregularity  or  swelling.  The  eyes  may  afford  im- 
portant aid,  by  the  detection  of  iritic  adhesions  or 
changes  in  the  deeper  structures.  The  presence  of 
local  paralyses,  especially  of  the  ocular  muscles,  is 
a  valuable  diagnostic  sign.  The  absence  of  signs 
or  characters  distinctive  of  other  diseases — cancer 
or  tuberculosis,  for  example — is  often  also  of' value 
in  doubtful  cases. 

When  no  conclusive  information  can  be  gained 
from  any  of  these  sources,  the  history  becomes  of 
the  greatest  importance.  A  venereal  sore  with 
lumps  in  the  groins,  and  followed  by  a  rash  on  the 
skin,  sore  throat  or  tongue,  loss  of  hair,  pains  in 
the  bones  worse  at  night,  and  bad  eyes,  are  some 
of  the  points  that  should  be  inquired  into,  and  in 
women  the  occurrence  of  abortion  or  of  still-birth. 
Symptoms  of  fever,  either  continued,  remittent  or 
intermittent,  may  occur  both  early  and  late  in 
syphilis,  and  with  or  without  obvious  signs  of  the 
disease.  In  obscure  cases  of  fever,  therefore, 
syphilis  should  be  thought  of  as  a  possible  cause. 

In  investigating  the  history  of  a  supposed  syphi- 
litic person,  it  should  be  borne  in  mind  that  syphilis 
is  not  necessarily  a  venereal  disease,  and  that  conse- 


quently the  initial  lesion  may  have  been  far  awaj- 
from  the  genital  organs,  and  thus  mistaken  or  over- 
looked ;  also  that  the  early  manifestations,  parti- 
cularly in  women,  may  be  so  slight  and  so  evanescent 
as  to  escape  observation.  Again,  some  may  have 
forgotten  that  they  have  suffered  from  earlier  signs  ; 
and  others  who  do  remember  obstinately  conceal 
the  fact.  However  this  may  be,  the  practitioner 
frequently  fails  to  elicit  any  clear  history  of  earlier 
manifestations  in  those  who  suffer  from  visceral 
syphilis.  .Sometimes  also,  for  various  reasons,  the 
history  is  not  available.  If  neither  the  symptoms 
present  at  the  time,  nor  inspection  of  the  patient's 
body,  nor  the  method  of  exclusion,  nor  the  history 
of  the  case,  separately  or  combined,  suffice  to  render 
the  diagnosis  clear,  specific  remedies  should  be 
administered,  and  their  effect  awaited  before  an 
opinion  is  given.  But  it  is  well  to  be  cautious  in 
drawing  conclusions  from  such  evidence.  The 
failure  of  specifics,  in  an  affection  of  the  nervous 
system  for  instance,  does  not  prove  that  the  case  is 
not  syphilitic,  for  they  may  have  not  been  given  early 
enough  to  check  the  disease.  Again,  improvement 
may  occur  under  mercury  or  iodides  in  cases  where 
there  is  no  syphilis. 

In  the  diagnosis  of  inherited  syphilis  at  an  early 
age,  snuffling  and  coryza,  when  persistent  and  well- 
marked,  are  of  much  importance.  Radiating  cracks 
around  the  mouth  and  nostrils  are  also  valuable 
signs.  Besides  the  eruption  on  the  skin,  especially 
that  of  the  buttocks  and  soles  of  the  feet,  mucous 
patches  should  be  looked  for  about  the  mouth,  anus, 
and  genital  organs.  A  bullous  eruption  of  the 
palms  and  soles  is  nearly  always  syphilitic,  but  it 
is  rare.  Enlargement  of  the  spleen  is  a  valuable 
corroborative  sign.  The  liones  of  the  skull  should 
always  be  examined  for  nodes  and  cranio-tabes,  and 
those  of  the  limbs  for  nodes  and  epiphysial  enlarge- 
ment. Nodes  on  the  skull  occur  most  frequently  on 
the  frontal  and  parietal  bones,  especially  near  the 
anterior  fontanelle  (Parrot's  nodes).  As  a  distinc- 
tion from  rickets  it  has  been  pointed  out  that  while 
the  frontal  and  parietal  eminences  themselves  are 
affected  by  rickets  they  are  not  affected  by  syphilis. 
Pallor  and  wasting  are  common  ;  indeed  wasting 
alone,  without  other  discoveraljle  cause,  points  to- 
wards syphilis  ;  but  it  must  be  remembered  also 
that  a  syphilitic  child  who  suffers  but  slightly  may 
retain  a  healthy  appearance  throughout. 

In  later  childhood  and  adolescence  the  most 
valuable  diagnostic  signs  are  the  low  stature  and 
puny  development  ;  the  dull,  pasty  complexion  ; 
radiating  scars  about  the  mouth  ;  the  prominent 
forehead  ;  the  broad  and  sunken  bridge  of  the 
nose  ;  signs  of  present  or  past  mischief  in  the  cornea, 
iris,  or  choroid  ;  dwarfed  and  notched  median 
upper  incisors  ;  deafness  of  high  degree,  symme- 
trical, and  without  otorrhrea  ;  nodes  on  the  bones  ; 
unhealthy  ulceration,  often  closely  resembling  lupus, 
or  its  scars,  especially  of  the  face  or  throat.  Here, 
again,  if  no  conclusive  signs  be  present,  the  history 
becomes  most  important,  both  of  the  patient  him- 
self and  of  his  immediate  relations,  and  here  also 
the  diagnosis  has  occasionally  to  be  postponed  until 
antisyphilitic  remedies  have  been  administered. 
Lastly,  it  is  too  often  forgotten  that  syphilis  in 
children  is  not  necessarily  inherited,  but  that  it  may 
have  been  acquired  by  suckling  or  in  some  other 
way.  In  the  diagnosis  between  acquired  and  in- 
herited syphilis  in  children,  the  points  to  be  at- 
tended to  are  the  presence  or  absence  of  a  primary 
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lesion,  and  of  glandular  enlargement,  and  the 
characters  of  any  eruption  that  may  appear,  as  well 
as  the  other  signs  already  mentioned. 

Prognosis. — This,  in  the  great  majority  of  cases, 
is  favourable,  if  the  patient  be  otherwise  in  good 
health,  of  temperate  habits,  and  especially  if  his 
disease  be  properly  treated  from  an  early  period. 
The  effect  of  other  constitutional  diseases  has 
already  been  indicated  among  the  complications  of 
syphilis.  Probably  nothing  tends  more  to  prolong 
and  aggravate  the  course  of  syphilis  than  habits  of 
drinking.  In  persons  given  to  alcohol,  therefore, 
the  prognosis  should  always  be  guarded. 

An  interesting  question,  and  one  on  which 
further  information  is  needed,  is  whether  any  trust- 
worthy data  as  regards  prognosis  can  be  gained 
from  the  character  of  the  early  manifestations. 
Neither  the  length  of  incubation,  nor  the  amount 
of  induration  or  ulceration  of  the  initial  lesion,  has 
been  shown  to  afford  any  trustworthy  evidence  as 
regards  prognosis.  Early  general  glandular  enlarge- 
ment is  often  an  unfavourable  sign.  Persons  thus 
affected  become  anaemic,  and  consequently  more 
liable  to  grave  affections.  As  regards  the  early 
syphilides,  it  may  be  mentioned  that  the  ordinary 
well-marked  macular  and  papular  eruptions  appear  to 
be  less  common  precursors  of  late  visceral  affections 
than  early  rashes  that  are  ill-marked  and  scanty. 
Obstifiate,  frequently  recurring  lesions  of  the  skin 
and  mucous  membrane  also  seem  to  be  rarely  as- 
sociated with  visceral  disease.  In  connection  with 
this  may  be  mentioned  the  fi-equent  failure  of  thg 
physician  to  elicit  any  history  of  early  symptoms  in 
those  who  suffer  at  a  later  period  from  grave  visceral 
affections,  especially  from  syphilis  of  the  nervous 
system. 

In  the  cases  of  malignant  or  galloping  syphilis,  in 
which  ulcerating  and  rapidly  spreading  lesions 
attack  the  skin  and  mucous  membranes,  and  are 
associated  with  a  tendency  to  phagedcena  and  great 
prostration  at  an  early  period  after  infection,  the 
prognosis  should  be  guarded  :  the  patient  may  die 
worn  out  by  the  pain  and  profuse  discharge  of  the 
superficial  lesions,  or  of  some  acute  affection.  In 
syphilitic  disease  of  any  of  the  internal  organs,  the 
prognosis  will  depend  greatly  on  its  early  recogni- 
tion and  treatment. 

One  of  the  most  important  points  to  be  considered 
in  prognosis  is  the  way  in  which  the  patient  has 
been  treated.  For,  although  we  do  not  yet  know 
an)'  certain  sign — save  re-infection — which  proves 
that  syphilis  has  come  to  an  end,  it  may  with  much 
confidence  be  stated  that  if  mercurial  treatment 
have  been  begun  at  an  early  period,  and  continued 
a  sufficient  length  of  time,  and  if  the  patient  be 
constitutionally  healthy  and  of  temperate  habits, 
the  chances  are  very  greatly  in  favour  of 
complete  subsidence  of  the  disease  within  two 
years. 

When  syphilis  causes  death  it  is  usually  through 
the  so-called  tertiary  lesions,  especially  perhaps 
syphiloma  of  the  blood-vessels  and  notably  those  of 
the  brain  and  spinal  cord.  The  proportion  of  cases  in 
which  tertiary  affections  occur  is  probably  not  more 
than  10  per  cent. ,  and  in  a  large  majority  of  these  the 
vital  organs  escape.  Much  progress  has  been  made 
of  late  years  towards  the  better  and  earlier  diagnosis 
of  visceral  syphilis,  and  it  seems  probable  that  the 
prognosis  will  become  more  and  more  favourable  as 
time  goes  on. 

Much  of  what  has  been  said  as  to  the  prognosis 


of  acquired  syphilis  applies  also  to  the  inherited 
form  of  the  disease.  A  child  in  whom  symptoms 
do  not  appear  until  several  weeks  after  birth,  who 
is  well  cared  for,  properly  fed,  and  who  receives 
proper  medical  treatment,  will  probably  recover  ; 
one  who  is  ill-fed  and  neglected  will  most  probably 
die.  Indeed,  among  the  children  of  the  poor, 
syphilis  is  one  of  the  most  fatal  diseases  of  infantile 
life. 

Treatmen'I'. — I.  Preventive  Treatment.— 

At  the  present  time  there  are  unfortunately  no  State 
regulations  to  check  the  spreading  of  venereal 
diseases  in  this  country. 

Among  individuals  the  strict  daily  observance  of 
cleanliness,  too  often  neglected  by  both  sexes,  con- 
stitutes the  best  protection  against  disease,  and  by 
preserving  the  epithelial  surface  in  a  sound  and 
healthy  condition  would  of  itself,  if  generally  prac- 
tised, do  much  towards  reducing  the  prevalence  of 
syphilis  as  well  as  of  other  venereal  diseases. 

There  is  no  trustworthy  evidence  that  syphilis 
can  be  cut  short  by  removal  or  destruction  of  the 
initial  lesion.  Indeed,  cauterisation  within  twelve 
hours  after  exposure  has  failed  to  prevent  infection. 

Every  person  who  contracts  syphilis  should  be 
warned  of  the  danger  of  communicating  it  to  others. 
Sexual  intercourse  should  be  prohibited  while  the 
disease  remains  active.  This  direction  should  never 
be  omitted,  as  many  patients  are  unaware  that  they 
are  liable  to  communicate  the  disease  after  the 
primary  sore  has  healed. 

The  infectious  nature  of  the  lesions  of  the  mouth 
and  throat  should  also  be  pointed  out,  and  the  con- 
sequent risk  of  infection  by  kissing,  or  by  the  use  of 
drinking-vessels,  pipes,  towels,  or  other  articles  in 
common  with  other  persons. 

The  question  of  marriage  in  relation  to  syphilis  is 
one  of  great  importance,  and  it  is  the  duty  of  the 
practitioner  to  prevent  the  contamination  of  a 
healthy  person,  or  the  procreation  of  syphilitic 
children,  whenever  it  is  in  his  power  to  do  so.  No 
person  who  shows  signs  of  active  syphilis  should 
marry,  however  long  a  time  may  have  elapsed  since 
infection  ;  for  although  communication  of  the 
disease  is  probably  rare  after  two  years  have  gone 
by,  it  may  take  place  after  ten  years,  or  even 
longer  in  neglected  cases.  It  has  already  been 
stated  that  syphilis  usually  ceases  to  be  active  within 
two  years ;  but  this  is  not  always  so.  After  the  last 
symptoms  have  disappeared,  there  should  be  an 
interval  of  at  least  a  year  before  marriage  takes 
place ;  but  the  period  between  infection  and  mar- 
riage should  never  be  less  than  three  years.  If  the 
treatment  during  the  early  stages  have  not  been 
systematic  and  prolonged,  it  will  often  be  advisable 
to  subject  the  candidate  for  marriage  to  a  course  of 
mercury  for  about  three  months,  and  after  this  to 
keep  him  under  observation  for  a  year  before  the 
marriage  takes  place. 

If  a  syphilitic  man  have  a  relapse  after  marriage 
with  a  healthy  woman,  he  ought  at  once  to  desist 
from  intercourse — indeed,  from  contact  of  every 
kind — and  undergo  thorough  treatment.  The  wife 
also  should  be  watched,  that  treatment  may  be 
begun  as  early  as  possible,  if  she  have  contracted 
the  disease.  A  woman  who  has  borne  a  syphilitic 
child  should  as  a  rule  be  treated  with  mercury 
whether  she  show  signs  herself  or  not. 

The  spread  of  syphilis  from  children  to  nurses, 
and  vice  versd,  must  also  be  guarded  against,  and 
the  practitioner  should  never  allow  a  syphilitic  child 
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to  be  entrusted  to  a  healthy  wet-nurse,  nor  a  syphi- 
litic nurse  to  suckle  a  healthy  child. 

2.  Curative  Treatment.— The  treatment  of 
syphilis  may  be  divided  into  (a)  general ;  {b)  specific  ; 
and  [c)  local  treatment. 

[a)  General  treatment. — Syphilis  is  essentially  a 
debilitating  disease  ;  hence  it  is  important  that  the 
general  health  of  the  patient  should  be  supported 
by  nourishing  diet,  good  air,  warm  clothing,  e.\- 
treme  moderation  as  regards  alcoholic  liquors, 
cleanliness,  cheerful  society,  and  moderate  exercise 
in  the  open  air.  In  most  cases  the  patient  may 
follow  his  usual  employment,  unless  it  involve  pro- 
longed exposure  to  damp  and  cold.  The  skin 
should  be  made  to  act  freely,  by  the  frequent  use 
of  soap  and  water,  and  an  occasional  vapour-  or 
Turkish  bath  if  thought  desirable.  Some  woollen 
material  should  be  worn  next  the  skin,  and  chills 
avoided  as  much  as  possible.  .Smoking  in  modera- 
tion may  be  allowed  as  long  as  the  mouth  and 
throat  remain  free  ;  but  when  syphilitic  lesions  are 
present,  it  should  always  be  discontinued,  and  if 
they  show  a  tendency  to  recur  smoking  should  be 
abandoned  altogether.  Regular  action  of  the  bowels 
is  also  important. 

[b)  Specific  treatment.  —  Besides  attention  to  the 
general  health  of  the  patient  on  ordinary  principles, 
the  administration  of  certain  drugs  which  are 
known  to  have  special  influence  over  syphilis  should 
never  be  omitted,  however  mild  the  earlier  mani- 
festations of  the  disease  may  be.  The  subcutaneous 
injection  of  serum  both  from  inoculated  animals  and 
from  syphilitic  persons  has  been  practised  to  some 
extent  during  recent  years  ;  but  nothing  -can  be 
definitely  stated  at  present  as  to  the  value  of  this 
mode  of  treatment. 

The  special  drugs  now  almost  exclusively  used 
in  the  treatment  of  syphilis  are  mercury  and  the 
various  salts  of  iodine.  Probably  the  former  only 
can  be  looked  on  as  a  permanent  remedy.  The 
iodides  are  of  great  value  in  some  of  the  earlier  as 
well  as  in  most  of  the  later  manifestations  of  syphilis  ; 
but  the  effects  are  not  always  lasting,  and  therefore 
they  cannot  be  trusted  to  alone. 

Much  of  the  prejudice  against  the  use  of  mercury 
has  arisen  from  the  fact  that  in  former  times  its 
administration  was  carried  to  a  poisonous  extent. 
It  is  now  known  that  if  the  drug  be  administered  in 
suitable  doses,  it  acts  as  a  tonic,  syphilitic  patients 
rapidly  improving  in  health  and  gaining  weight 
under  its  use. 

As  soon  as  a  diagnosis  of  syphilis  has  been  made 
mercury  should  be  given.  It  is  sometimes  advised 
that  the  rash  should  be  waited  for  '  to  clinch  the 
diagnosis '  ;  but  in  most  cases  the  diagnosis  can  and 
ought  to  be  made  before  that,  and  it  must  be 
remembered  also  that  the  rash  may  be  mistaken  or 
overlooked  as  well  as  the  earlier  signs.  But  the 
strongest  argument  in  favour  of  early  treatment  is 
to  be  found  in  the  fact  that  grave  and  sometimes 
fatal  lesions  may  occur  within  a  few  months  after 
infection.  For  all  the  lesions  both  of  the  primary 
and  of  the  secondary  stage  mercury  is  appropriate,  and 
in  the  later  stages  it  should  be  used  in  conjunction 
with  iodides,  as  well  as  in  cases  where  the  iodides 
fail  to  relieve.  Mercury  may  be  given  to  almost  all 
persons  when  its  use  is  indicated,  but  its  effect  must 
be  carefully  watched  if  the  patient  be  in  feeble 
health  or  the  subject  of  disease  of  the  kidneys. 
Mercury  is  sometimes  said  to  be  contra-indicated  in 
tuberculous  patients,  but  in  the  writer's  experience 


they  bear  the  drug  as  well  as  others  if  care  be  taken 
in  its  administration. 

Before  a  mercurial  course  is  begun  the  mouth 
should,  as  far  as  possible,  be  put  in  a  healthy  con- 
dition. Unsound  teeth  should  be  stopped  or  re- 
moved, and  tartar  got  rid  of.  If  the  gums  are 
spongy,  an  astringent  mouth-wash  should  be  used 
frequently.  The  urine  should  always  be  examined 
before  treatment  is  begun,  and  at  intervals  after- 
wards. At  present  it  is  by  no  means  clear  how 
much  of  the  renal  irregularity  indicated  by  albumi- 
nuria in  syphilis  is  due  to  the  disease  and  how  much 
to  other  causes,  including  possibly  the  drugs  em- 
ployed in  its  treatment.  The  'cveight  of  a  syphilitic 
patient  under  treatment  should  also  be  noted  from 
time  to  time.  The  patient  should  also  be  warned 
that  fruit  and  green  vegetables  may  cau.se  diarrhoea 
during  a  course  of  mercury.  Milk  usually  agrees 
well,  and  may  be  taken  freely. 

When  mercury  is  taken  in  syphilis,  the  patient 
usually  improves  rapidly.  If  a  rash  be  present  it 
soon  begins  to  fade,  and  ulcerated  surfaces  begin  to 
heal.  All  the  necessary  results  are  in  most  cases 
attained  without  any,  or  with  only  tlie  slightest, 
visible  effect  on  the  gums. 

Every  case  of  acquired  syphilis  in  an  adult  should 
be  treated  by  mercury  for  at  least  a  year.  During 
this  period  it  will  be'  necessary  to  omit  the  drug 
from  time  to  time,  and  perhaps  to  vary  its  form  and 
mode  of  administration  :  but  what  should  lie  the 
length  of  each  course,  and  what  the  length  of  the 
intervals,  are  questions  that  must  be  decided  accord- 
ing to  the  symptoms  that  appear,  and  according  to 
the  effects  of  mercury  in  each  case.  After  the  first 
year  no  fixed  rules  can  be  laid  down.  As  long  as 
there  are  signs  of  syphilis  treatment  must  of  course 
be  carried  out  ;  but  the  particular  drug  to  be  chosen, 
its  dose,  and  the  length  of  time  it  should  be  con- 
tinued, ought  to  depend  on  what  has  been  learned 
beforehand  about  the  patient  and  his  malady,  as 
well  as  on  the  treatment  he  has  already  undergone. 

Mercury  may  be  introduced  into  the  system  in 
various  ways — by  the  stomach,  rectum,  vagina,  skin, 
or  subcutaneous  tissues  ;  but  its  action  is  essentially 
the  same  by  whatever  channel  it  is  administered. 

Mercury  is  most  conveniently  given  by  the  mouth, 
and  in  ordinary  cases  the  results  are  probably  quite  as 
good  as  under  any  other  mode  of  administration.  In 
early  syphilis  blue  pill  usually  fulfils  all  the  require- 
ments of  the  case  ;  and  the  writer  has  found  this 
more  generally  useful  and  less  likely  to  disagree 
than  grey  powder.  If  no  urgent  symptoms  be  pre- 
sent, a  grain  of  one  or  other  of  these  preparations 
may  be  given,  with  a  little  extract  of  gentian,  three 
or  four  times  a  day,  immediately  after  meals. 
Quinine  or  reduced  iron  may  be  added,  if  thought 
desirable,  but  opium  is  usually  unnecessary.  In 
such  doses  mercury  rarely  causes  either  stomatitis  or 
purging,  but  the  possibility  of  both  should  always 
be  mentioned  to  the  patient.  If,  however,  a  rapid 
effect  be  desired — in  iritis,  for  example — 2  or  3 
grains  of  blue  pill,  with  \  or  .',  grain  of  opium, 
may  be  given  three  or  four  times  a  day,  the  patient 
being  kept  indoors,  until  the  requisite  effect  is  pro- 
duced, after  which  the  drug  should  be  given  less 
frequently,  or  be  reduced  in  quantity.  If  salivation 
be  inadvertently  set  up,  the  mercury  should  be  dis- 
continued for  a  time,  a  purge  administered,  and  the 
mouth  washed  out  frequently  with  a  gargle  of  alum 
or  chlorate  of  potassium.  See  Mercury,  Diseases 
arising  from  ;  and  Salivation. 
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The  green  iodide  of  mercury  is  an  active  salt, 
which  is  largely  used  on  the  Continent,  especially  in 
France,  but  it  is  more  liable  to  decomposition  and 
to  cause  irritation  than  the  forms  just  mentioned. 
It  may  be  given  in  doses  of  J  to  I  grain,  with  a 
little  opium,  twice  or  thrice  a  day. 

The perchloride  of  mercury  is  mostly  given  in  the 
later  and  more  chronic  forms  of  syphilis,  but  in  the 
early  stages  it  is  sometimes  better  borne  than  almost 
any  other  preparation.  It  may  be  prescribed  in 
doses  of  to  1^  grain,  either  in  a  mixture  with 
iodide  of  potassium  or  with  perchloride  of  iron,  or 
in  a  pill,  according  to  circumstances.  The  red 
iodide  is  also  useful,  especially  in  cases  of  relapsing 
scaly  syphilides. 

When  other  preparations  purge  or  otherwise  dis- 
agree, the  tannate  of  mercury  in  I  or  \\  grain 
doses  sometimes  answers  well. 

A  mixture  of  sarsaparilla  and  aromatics  with 
antimony  or  mercury,  known  as  Zittmami' s  de- 
coction, is  sometimes  useful  in  tertiary  syphilis. 

Jntinction  is  very  effective,  but  it  is  troublesome 
to  the  patient  ;  hence  he  may  neglect  to  carry  it 
out  properly.  Provided  the  skin  be  in  a  suitable 
condition,  it  may  be  employed  whenever  mercury  is 
indicated,  especially  when  for  any  reason  it  is 
deemed  inadvisable  to  give  the  drug  by  the  mouth. 
See  Inunction. 

The  7nercitrial  vapour-bath  is  not  a  convenient 
routine  method  of  treatment,  but  is  beneficial  in 
certain  cases,  especially  those  of  widespread  rash. 
See  Fumigation. 

Subcutaneous  or  intra-muscular  injection  is  pro- 
bably the  quickest  way  of  obtaining  the  effects  of 
mercury,  but  it  is  more  or  less  painful,  and  not 
altogether  free  from  risk  ;  hence  it  is  only  to  be 
recommended  when  other  means  fail,  or  in  very 
urgent  cases,  or  perhaps  in  the  case  of  the  Army 
and  Navy  if  it  be  found  that  the  men  cannot  be 
trusted  to  carry  out  their  treatment  in  the  ordinary 
way.  As  a  rule  this  method  should  not  be  em- 
ployed on  a  patient  who  has  not  previously  taken 
mercury,  lest  he  chance  to  be  peculiarly  susceptible 
to  the  drug,  and  so  in  danger  of  being  poisoned. 
Mercurial  injections  are  usually  best  made  deeply 
into  the  muscles  of  the  buttock  or  back.  Nearly 
every  known  preparation  of  mercury,  soluble  and 
insoluble,  has  in  turn  been  employed,  but  there  is 
no  general  agreement  as  to  which  is  the  best.  A 
solution  containing  i  part  of  the  red  iodide  with 
sufficient  iodide  of  sodium  to  dissolve  it  in  64  parts 
of  water  answers  well.  The  dose  is  from  4  to  8 
minims,  and  it  may  be  repeated  daily  or  less  often 
according  to  the  case  and  the  effects  produced. 

The  intravenous  injection  of  mercury  has  been 
advocated  by  a  very  few  surgeons.  The  writer  has 
no  experience  of  it. 

The  salts  of  iodine  are  principally  used  in  the 
treatment  of  tertiary  syphilis  ;  but  it  is  a  mistake  to 
look  upon  them  as  adapted  only  for  that  stage.  In 
the  secondary  period,  and  in  cases  where  the  lesions 
partake  of  the  character  of  both  stages,  the  iodides 
may  often  be  advantageously  combined  with  mer- 
cury. Speaking  generally,  the  writer  believes  that 
the  iodides  are  indicated  when  there  is  evidence  of 
a  marked  tendency  to  new-growth  at  any  time  after 
the  primary  stage.  In  cases  where  the  symptoms 
have  been  controlled  by  iodine,  mercury  should,  as 
a  rule,  be  given  to  complete  the  cure. 

Iodide  of  potassium  is  the  salt  most  frequently 
used  ;  but  the  iodides  of  soditim  and  of  a}n7noniiim 


are  also  employed.  The  action  of  all  is  similar,  but 
the  sodium  and  ammonium  salts  appear  to  be  less 
depressing.  They  may  be  given  separately  or  com- 
bined. The  dose  of  the  iodides  varies  from  2  or  3 
to  100  grains  or  even  more.  In  ordinary  circum- 
stances it  is  best  to  begin  with  3  or  4  grains,  with  a 
little  ammonia,  three  times  a  day,  and  to  increase 
the  dose  if  necessary.  In  urgent  cases,  such  as  those 
of  naso-pharyngeal  disease,  in  which  deformity  is 
threatened,  as  well  as  in  some  cases  of  visceral  dis- 
ease, particularly  in  syphilitic  affections  of  the  ner- 
vous system,  from  10  to  20  grains  may  be  given  at 
first,  and  the  dose  rapidly  increased  until  some 
effect  is  produced.  In  such  cases,  also,  it  will 
often  be  prudent  to  carry  out  inunction,  or  the  sub- 
cutaneous injection  of  mercury,  at  the  same  time. 
The  iodides  should  be  given  well  diluted  ;  and  any 
of  the  bitter  infusions,  or  the  citrate  of  iron  and 
ammonia,  may  be  added  when  their  use  is  indicated. 
Milk  is  an  excellent  vehicle,  especially  for  children. 
Iodides  may  also  be  effectively  administered  per 
rectum. 

Donovan^s  solution  (Liquor  arsenii  et  hydrargyri 
iodidi)  acts  well  in  many  of  the  later  affections  of 
the  skin  and  mucous  membranes.  The  dose  is  from 
5  to  30  minims. 

Iodoform  is  occasionally  given  internally  in  the 
later  stages  of  syphilis  ;  but  it  frequently  causes 
gastric  and  intestinal  irritation.  The  dose  is  about 
a  grain,  in  the  form  of  a  pill. 

The  bromides  of  potassium,  sodium,  and  ammo- 
nium are  serviceable  in  certain  cases  of  syphilitic 
affection  of  the  nervous  system.  They  may  be  given 
alone  or  with  iodides,  according  to  circumstances. 

Besides  the  foregoing  remedies,  many  others  may 
be  required  in  the  treatment  of  syphilis.  Iron  and 
nux  vomica  or  strychnine  are  drugs  that  are  fre- 
quently of  the  greatest  value,  either  in  conjunction 
with  specifics  or  with  quinine.  Cod-liver  oil  also 
is  valuable  in  many  cases.  Sarsaparilla  is  some- 
times useful  during  or  after  a  prolonged  course  of 
specifics.  Mineral  acids  and  vegetable  bitters  are 
often  of  service  during  the  intervals  of  specific  treat- 
ment. Opium  is  sometimes  necessary  to  prevent 
the  purgative  action  of  mercury,  especially  when 
large  doses  are  taken,  as  well  as  to  relieve  pain  in 
some  of  the  affections  produced  by  syphilis. 

Certain  bathing-resorts  which  possess  sulphur- 
springs  —  Aix-la-Chapelle,  for  example— have  be- 
come noted  for  the  cure  of  syphilis  ;  and  there  can 
be  no  doubt  that  great  benefit  is  often  derived 
from  the  course  of  treatment  pursued  at  such  places. 
The  good  results,  however,  are  due  rather  to  a 
combination  of  specific  remedies  with  strict  atten- 
tion to  diet  and  general  hygiene,  than  to  any  spe- 
cial virtues  of  the  waters.  As  far  as  the  writer's 
observation  goes  cure  is  not  more  certain,  and 
relapse  is  not  less  liable  to  occur  after  treatment  at 
Aix  than  elsewhere. 

When  syphilis  is  complicated  with  tuberculosis, 
gout,  rheumatism,  or  other  disease,  the  appropriate 
remedies  should  be  given  with  those  proper  for 
syphilis,  or  temporarily  substituted  for  them  accord- 
ing to  circumstances. 

A  certain  number  of  persons  are  either  unusually 
susceptible  or  unusually  insusceptible  to  mercury  or 
iodides  in  ordinary  doses.  Nearly  all  such  cases, 
however,  can  be  managed  by  making  the  dose 
small  enough  or  large  enough  as  the  case  may  be, 
l)y  combining  tonics  or  sedatives  with  the  specific, 
or  by  altering  the  mode  of  administration,  together 
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with  strict  attention  to  diet  and  the  manner  of 
living  generally. 

(c)  Local  treatment. — The  uncomplicated  initial 
lesion  of  syphilis  usually  requires  only  cleanliness, 
and  the  application  of  a  little  calomel-powder  or  black 
wash.  If  the  sore  suppurate,  it  should  be  cleaned, 
dried,  and  dressed  with  finely-powdered  iodoform. 
Phagedasna  must  be  treated  by  immersion,  caustics, 
or  the  actual  cautery,  while  the  general  health 
receives  attention  [see  Venereal  Sore).  If  the 
lymphatic  glands  become  tender  or  inflamed,  warm 
fomentations  should  be  applied,  and  the  patient 
kept  lying  down.  If  an  abscess  form,  it  must  be 
treated  according  to  the  directions  given  in  the 
article  on  BuBO. 

The  early  eruptions  on  the  skin  rarely  require 
local  treatment  ;  oleate-of-mercury  ointment  may 
be  used  for  conspicuous  spots.  Erosions  or  fissures 
may  be  dressed  with  an  ointment  of  calomel  and 
vaseline,  or  with  iodoform.  In  the  scaly  affections 
of  the  palms  and  soles,  an  ointment  of  ammoniated 
mercury  and  oxide  of  zinc  may  be  well  rubbed  in  at 
bedtime,  gloves  being  worn  during  the  night.  Mer- 
curial plaster  also  is  a  useful  application.  Mucous 
patches  should  be  cleansed  and  dried  several  times 
daily,  powdered  with  calomel  (l  part)  and  oxide  of 
zinc  (3  parts),  and  covered  with  dry  lint.  If  they 
are  large  and  prominent,  pure  carljolic  acid  or  acid 
nitrate  of  mercury  may  be  applied  from  time  to  time. 
Cracks  and  ulcers  about  the  nails  should  be  dressed 
with  ointment  of  red  oxide  of  mercury. 

Ulcers  or  fissures,  or  mucous  patches  of  the 
tongue,  mouth,  and  throat  should  be  touched  with 
carbolic  acid,  and  a  chlorate  of  potassium  and  borax 
gargle  or  spray  used  frequently,  especially  after 
eating.  Other  valuable  applications  are  a  mouth- 
wash of  perchloride  of  mercury,  \  \.o  \  grain  to 
the  ounce,  or  a  stronger  solution  applied  with  a 
mop  ;  and  a  solution  of  chromic  acid,  from  lo  to 
20  grains  to  the  ounce  of  water.  For  the  later 
ulcers  internal  treatment  is  of  the  first  importance. 

Ulcers  about  the  lips  and  nostrils  should  l>e  kept 
moist  with  ointment  of  red  oxide  of  mercury  and  vase- 
line. When  necrosis  of  the  nasal  or  palatal  bones 
has  occurred,  a  lotion  of  permanganate  of  potas- 
sium or  chlorinated  soda  should  be  used  frequently 
with  a  syringe  or  as  a  coarse  spray,  and  the  frag- 
ments removed  as  soon  as  they  become  loose. 
The  early  affections  of  the  larynx  usually  disappear 
without  local  treatment.  In  the  later  affections 
general  treatment  is  most  important,  but  tracheo- 
tomy may  sometimes  be  required. 

Ulcers  about  the  anus  require  careful  cleansing 
and  the  application  of  calomel-  or  iodoform -oint- 
ment. For  ulceration  within  the  rectum  iodoform 
suppositories  and  antiseptic  injections  should  be 
used.  In  stricture  of  the  rectum  careful  dilatation 
by  means  of  bougies  may  be  tried.  In  extreme 
cases  proctotomy,  or  even  colotomy,  may  have  to  be 
performed. 

As  regards  the  bones,  the  pain  produced  by  early 
nodes  is  relieved  by  painting  with  a  solution  of 
iodine.  As  a  rule,  nodes  should  not  be  incised. 
If  necrosis  take  place,  the  dead  bone  should  be 
removed  as  soon  as  it  becomes  loose. 

In  iritis,  besides  the  prompt  administration  of 
mercury,  a  solution  of  sulphate  of  atropine  (i  grain 
to  2  drachms  of  distilled  water)  should  be  dropped 


into  the  eye  eveiy  two  hours  till  the  pupil  is  well 
dilated.  Afterwards  a  weaker  solution  may  be  used 
less  frequently  to  keep  up  the  effect.  In  interstitial 
keratitis  also  atropine  should  be  used.  Iridectomy 
is  occasionally  necessary.  In  choroiditis  and  reti- 
nitis leeching  is  sometimes  useful  when  there  is 
much  pain,  but  constitutional  treatment  is  most 
important. 

In  syphilitic  orchitis  a  suspensory  bandage  should 
be  worn,  but  other  local  treatment  is  usually  un- 
necessary, unless  a  gumma  break  down  and  fungous 
protrusion  occur,  in  which  case  support  should  be 
given  by  strapping.  Syphilides  of  the  female  genital 
organs  should  be  dressed  with  iodoform,  and  the 
application  of  strong  carbolic  acid  is  also  often 
beneficial.  If  the  cervix  uteri  be  affected,  vaginal 
injections  will  be  needed  as  well. 

Treatment  of  Inherited  Syphilis. — In  the 
case  of  a  syphilitic  child,  whether  the  disease  has 
been  acquired  or  inherited,  mercurial  treatment 
should  always  be  adopted  as  soon  as  symptoms  ap- 
pear. Grey  powder  may  be  given  in  one-grain 
doses  twice  a  day  ;  or  a  strip  of  flannel  smeared 
with  diluted  mercurial  ointment  may  be  worn  round 
the  waist.  The  ointment  should  be  renewed  ever\- 
night,  and  the  skin  cleansed  every  third  day.  Some 
preparations  of  iron  and  cod-liver  oil  are  also  often 
useful. 

Iodide  of  potassium  is  most  valuable  in  the  later 
forms  of  the  disease.  The  rules  for  its  employment, 
alone  or  with  mercury,  are  the  same  as  in  acquire<l 
syphilis,  but  the  dose  must  of  course  be  adapted  to 
the  age  of  the  patient. 

Opinions  differ  as  to  the  length  of  time  the  treat- 
ment of  a  syphilitic  child  should  be  continued. 
Probably  three  months  at  least  is  usually  advisable, 
and  if  symptoms  then  persist,  it  will  be  wise  to  con- 
tinue treatment  for  several  weeks  after  they  have 
disappeared. 

The  local  treatment  of  the  syphilitic  affections  of 
children  is  similar  to  that  recommended  for  adults. 
When  the  nostrils  are  obstructed  by  inspissated 
mucus,  they  must  be  carefully  cleansed  with  aborax- 
and-glycerine  lotion  Ijy  means  of  a  camel's-hair 
brush  or  a  syringe,  and  sores  dressed  with  dilute 
ointment  of  red  oxide  of  mercury. 

The  general  management  and  diet  of  syphilitic 
children  are  most  important.  Whenever  the  mother 
can  suckle  her  child,  she  should  do  so.  Though  a 
very  few  exceptions  to  Colles's  Law  have  been 
reported,  this  rule,  in  the  writer's  opinion,  need  not 
be  altered  ;  but  if  it  be  impracticable,  a  wet-nurse 
who  has  already  suffered  from  the  disease  is  the 
best  substitute.  If  neither  be  available,  ass's, 
goat's,  or  cow's  milk  must  be  given.  Extreme 
cleanliness  and  fresh  air  are  essential. 

Arthur  Cooper. 

SYRINGOMYELIA  (alfi-yl,  a  pipe  or  tube  ; 
and  ii.v^\{ts,  the  marrow). — A  name  under  which 
Ollivier  grouped  numerous  cases  in  which  cavities 
of  different  kinds  were  met  with  within  the  sub- 
stance of  the  spinal  cord,  ^t"*?  Spinal  Cord,  p.  1559. 

SYSTOLIC  — Of  or  belonging  to  the  systole  or 
contraction  of  the  heart,  and  usually  associated  with 
the  cardiac  impulse  or  sounds,  or  with  murmurs. 
Sec  Physical  Examination. 
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TABES  {tabes,  a  consumption). — A  term  formerly 
employed  to  denote  consumption  or  wasting  of  the 
body. 

TABES  DORSALIS.  —  Synon.  :  Locomotor 
Ataxy;  Fr.  Ataxic  Locomotrice  %  Ger.  Graue  De- 
generation der  Hintei-strange  des  Riickenmarks. 

Definition. — A  disease  of  the  spinal  cord  alone, 
or  of  the  spinal  cord  and  peripheral  nerves  ;  mani- 
fested, when  considerable,  by  inco-ordination  of 
movement,  peculiar  pains,  defective  sensibilit}',  and 
loss  of  muscle-refle.x  action  (myotatic  irritability  ; 
'  tendon-reflexes '). 

.4^TiOLOGY. — Males  suffer  more  frequently  than 
females,  the  proportion  being  about  ten  to  one.  A 
neurotic  heredity  can  occasionally  be  traced  ;  seldom 
direct  inheritance.  Among  individual  causes  one 
greatly  e.xceeds  the  rest,  namely,  the  influence  of 
syphilis.  When  every  allowance  is  made  for  acci- 
dental coincidence,  it  is  found  that  in  at  least  one- 
half  the  cases  the  coincidence  must  depend  upon 
causal  relationship,  and  it  is  probable  that  this  is 
true  of  a  much  larger  proportion.  Many  authorities, 
indeed,  believe  that  is  the  almost  constant  ante- 
cedent. The  interval  between  the  primary  mani- 
festations of  syphilis  and  the  first  symptoms  of 
tabes  varies  from  one  to  twenty  years.  It  is  rarely 
less  than  three  years,  although  cases  are  met  with 
in  which  the  first  symptoms  occur  during  the  active 
stage  of  syphilis.  But  syphilis  is  not  the  only  cause, 
and  in  a  few  cases  (less  than  lo  per  cent,  of  the 
whole)  it  can  be  excluded  with  confidence.  The 
other  causes  are  traumatism,  exposure  to  cold  and 
wet,  and  over-exertion.  Alcoholic  and  sexual  ex- 
cess are  doubtful  factors  in  its  production  ;  it  has 
been  said  to  occur  as  a  sequel  to  certain  acute 
diseases,  such  as  acute  rheumatism,  typhoid  fever, 
and  diphtheria,  and  as  a  manifestation  of  a  primary 
tendency  to  degeneration.  Symptoms  of  tabes  also 
occasionally  succeed  other  diseases  of  the  spinal 
cord,  such  as  myelitis,  such  sequence  being  espe- 
cially common  in  syphilitic  subjects.  This  form  has 
been  called  'secondary  tabes.' 

Anatomical  Characters. — In  most  cases  the 
spinal  cord  presents  changes  visible  to  the  naked 
eye.  These  consist  in  a  grey  translucent  appear- 
ance of  the  posterior  columns.  The  whole  of  these 
columns  may  be  thus  changed  or  only  parts  of  them, 
the  extent  of  the  changes  being  usually  proportional 
to  the  severity  and  duration  of  the  disease.  With 
the  microscope  this  change,  or  '  sclerosis '  as  it  is 
called,  is  found  to  consist  in  an  overgrowth  of  the 
interstitial  elements,  at  the  expense  of  the  nervous 
elements  in  the  areas  affected.  In  the  most  common 
conditions  the  sclerosis  occupies  the  whole  of  the 
posterior  columns  in  the  lumbar  region,  and  be- 
comes gradually  restricted  to  the  postero-median 
columns  higher  up,  having  thus  the  character  of  an 
ascending  degeneration.  In  rare  cases  of  severe 
character  and  long  duration  the  posterior  columns 
are  occupied  by  connective  tissue  throughout  the 
whole  vertical  extent  of  the  cord.  In  slight  cases 
the  sclerosis  may  be  limited  in  the  lumbar  region 
to  the  posterior  root-zone,  affecting  the  median 
column  higher  up.  Sclerosis  may  also  affect  other 
areas  of  the  cord.    The  fine  fibres  of  the  posterior 
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root,  Lissauer's  tract,  are  generally  affected.  The 
;  direct  cerebellar  and  ascending  antero-lateral  tracts 
may  also  show  degeneration.  In  rare  cases  com- 
plicated with  paralysis  even  the  pyramidal  tracts 
are  affected.  Often  in  old  cases  there  is  a  slight 
general  increase  of  the  connective  tissue  throughout 
the  cord. 

Changes  in  the  grey  matter  are  difficult  to  dis- 
cover in  the  slighter  cases.  Some  atrophy  of  the 
'  anterior  cornual  cells  may  be  detected  in  cases  com- 
plicated with  true  muscular  atrophy.  The  column  of 
Clarke  may  show  distinct  degeneration,  and  this  is 
said  to  be  associated  with  sclerosis  of  the  direct 
cerebellar  tract.  The  grey  commissure  also  may  be 
atrophied,  and  the  nerve-cells  and  fibres  in  the 
posterior  horn  probably  undergo  changes  which  are 
difficult  to  detect. 

The  posterior  nerve-roots  are  also  atrophied,  and 
the  degree  of  atrophy  depends  upon  the  severity  of 
the  affection.  The  histological  changes  extend  as 
far  as  the  ganglion.  The  peripheral  nerves  are 
altered,  the  change  consisting  in  a  wasting  of  fibres, 
which  seems  to  commence  in  the  white  substance 
and  to  extend  to  the  axis-cylinders.  There  may 
be  an  increase  of  interstitial  tissue,  but  the  change 
is  essentially  one  in  the  nerve-elements  themselves. 
This  degeneration  is  greatest  in  the  terminal  fila- 
ments, and  usually  lessens  upwards,  but  may  extend 
up  to  the  posterior  ganglion.  The  sensory  fibres 
are  alone  affected.  The  changes  in  these  have 
been  chiefly  found  in  the  nerves  supplying  the  skin, 
but  Dejerine  has  demonstrated  the  presence  of 
similar  conditions  in  the  sensory  nerves  of  muscle. 

Symptoms. — The  most  common  and  character- 
istic symptom  of  tabes  is  the  inco-ordination  in 
walking  which  has  given  to  the  disease  its  common 
name.  This  varies  in  degree  in  different  cases, 
and  may  be  entirely  absent.  Before  the  condition 
is  sufficiently  marked  to  cause  the  characteristic  dis- 
order in  movement,  it  may  render  standing  difficult, 
especially  if  the  eyes  are  closed  ('Romberg's  sym- 
ptom ')  ;  and  a  still  slighter  degree  may  be  evi- 
denced only  by  the  startings  of  tendons  in  the  un- 
covered feet  in  the  effort  to  maintain  the  equilibrium. 
As  the  defect  progresses,  it  gradually  impairs  the 
patient's  ability  to  walk  ;  and  finally  locomotion  is 
rendered  impossible  without  assistance.  As  a  rule, 
the  affection  of  the  lower  limbs  is  earlier  and  much 
more  severe,  but  the  arms  may  be  similarly  affected, 
and,  rarely,  the  ataxy  in  the  arms  is  the  earliest 
obtrusive  symptom.  There  is  often  a  difficulty  in 
fine  movements,  such  as  buttoning  the  coat ;  the 
grasp  is  not  sustained  ;  and  there  are  slow  unin- 
tentional movements  in  the  fingers,  when  these  are 
kept  in  one  posture  with  the  eyes  closed. 

Among  sensory  symptoms  the  most  obtrusive  are 
pains,  especially  the  severe  and  distressing  '  light- 
ning pains.'  These  are  present  in  the  majority  of 
cases,  and  are  characterised  by  their  momentary, 
acute,  stabbing  character.  The  darts  of  pain  recur 
in  the  same  place  for  hours,  and  may  be  felt  in 
another  part  the  next  time.  Such  attacks  may 
alternate  with  periods  of  entire  freedom,  varying 
in  duration.  Their  onset  often  seems  to  be  deter- 
mined by  the  changes  in  the  weather.  In  some 
cases  they  are  absent.    There  are  also  frequently 
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present  dull  aching  pains  or  other  acute  pains, 
very  various  in  character  and  sensory  parcestfiesire, 
such  as  numbness  and  tingling.  The  sharp  pains 
are  often  superficial,  and  then  render  the  skin 
extremely  tender  at  the  place.  Another  sensory 
symptom  often  complained  of  is  a  sense  of  con- 
striction in  some  part  of  the  trunk,  usually  round 
the  waist  —  the  so-called  'girdle-sensation.'  A 
similar  sensation  may  be  present  in  the  leg  or  thigh 
or  knee,  as  if  a  band  were  tied  tightly  round  it. 

Sensory  disturbance  may  also  be  manifested  by 
impairment  of  cutaneous  sensibility.  This  is  most 
frequent  in  the  legs  and  feet.  Sensibility  for  pain 
and  for  temperature  usually  suffers  first  and  most. 
The  temperature-sense  seldom  escapes  when  sensi- 
bility to  pain  is  much  impaired.  There  is  still  more 
frequently  delay  in  the  transmission  of  painful  sen- 
sations, which  may  amount  to  one  or  two  seconds, 
seldom  more.  Sometimes  there  is  a  rhythmical 
recurrence  of  the  sensation.  Localisation  may  be 
disordered,  so  that  a  prick  on  one  leg  is  referred 
to  the  other,  or  a  prick  at  one  spot  may  be  felt  in 
several  {alloihiria).  Tactile  sensation  is  often 
perfect  when  that  to  pain  is  almost  lost.  In  rare 
cases  it  is  impaired  more  than  that  to  pain,  and  now 
and  then  affected  alone.  The  same  changes  are  met 
with  on  the  trunk  and  arms,  even  sometimes  on  the 
head.  Sensory  loss  may  also  be  present  in  the 
muscles,  so  that  their  contraction  on  electrical 
stimulation  may  be  unfelt,  and  the  muscular  sense 
may  be  so  impaired  that  passive  extension  is  unfelt 
and  the  position  of  the  limbs  is  not  known  unless 
they  are  seen. 

Reflex  action  is  also  impaired.  Cutaneous  reflex 
action  is  usually  impaired  in  proportion  to  the  loss 
of  cutaneous  sensibility.  In  some  early  cases  there 
may  be  some  cutaneous  hyperaesthesia,  and  the 
reflex  action  from  the  skin  may  then  be  in  excess. 
More  important  is  the  condition  of  the  muscle- 
reflex  action  shown  by  the  state  of  the  knee-jerk, 
the  loss  of  which,  as  Westphal  first  pointed  out,  is 
one  of  the  earliest  and  most  constant  symptoms  of 
tabes.  It  is  very  rare  for  the  knee-jerk  to  be  ob- 
tained in  any  case  of  true  tabes  ;  its  loss  may  precede 
for  years  the  onset  of  ataxy,  although  cases  are 
sometimes  met  with  in  which  it  is  lost  only  on  one 
side  and  diminished  on  the  other. 

Many  ocular  symptoms  occur  in  connection  with 
tabes.  Of  these,  the  most  important  is  the  loss  of 
the  reaction  of  the  pupil  to  light,  while  it  still  con- 
tinues to  act  with  accommodation — the  so-called 
'Argyll-Robertson  phenomenon.'  This  condition 
is  present  in  about  five-sixths  of  the  cases  of  tabes. 
Often  also  the  normal  dilatation  that  occurs  on 
painful  stimulation  of  the  skin  of  the  neck  cannot 
be  produced.  The  pupils  may  be  very  small,  but 
not  infrequently  they  are  of  normal  size.  Paralysis 
of  difi'erent  ocular  muscles  may  also  be  present, 
with  accompanying  diplopia.  The  muscles  supplied 
by  the  third  nerve  are  most  frequently  aflected, 
especially  the  levator  palpebrse,  causing  ptosis.  This 
paralysis  may  be  transient — lasting  a  few  days  or 
weeks — or  permanent.  The  former  is  most  com- 
mon in  the  early  stage,  the  latter  in  the  late  stage 
of  the  disease.  There  may  be  a  condition  identical 
with  'progressive  ophthalmoplegia.'  Other  cranial 
nerves  are  rarely  aflected,  with  the  exception  of 
those  of  the  larynx.  Abductor  palsy  of  the  vocal 
cords  is  an  occasional  and  grave  symptom. 

Among  the  more  serious  and  troublesome  effects 
of  tabes  the  various  so-called  '  crises '  must  be 


enumerated.  These  are  named  after  the  various 
viscera  aflected.  Thus,  the  most  common  are  the 
gastric  crises,  which  are  manifested  by  severe  sick- 
ness and  nausea,  often  associated  with  epigastric 
pain.  Severe  attacks  of  laryngeal  cough  and  spasm 
are  not  uncommon  ('  laryngeal  crises').  These  are 
often  associated  with  bilateral  weakness  of  the  ab- 
ductors of  the  vocal  cords.  There  are  also  vesical, 
bronchial,  and  rectal  '  crises,'  manifested  by  pain 
and  other  symptoms  referable  to  the  various  viscera 
indicated. 

The  action  of  the  sphincters  is  usually  impaired. 
Retention  of  urine  may  be  followed  by  incontinence. 
The  latter  is  not  infrequently  the  result  of  over- 
distension, and  is  often  associated  with  cystitis. 
Constipation  is  common  ;  in  the  later  stages  in- 
continence of  faces  may  be  present.  The  sexual 
functions  are  usually  altered.  In  the  early  stage 
there  is  sometimes  increased  sexual  activity,  asso- 
ciated with  excess  of  the  cutaneous  reflex  action, 
but  in  most  cases  there  is  impaired  or  abolished 
sexual  power,  often  as  an  early  symptom,  but  some- 
times deferred  to  a  late  stage. 

Vaso-motor  and  trophic  disturbances  are  impor- 
tant. Among  them  may  be  enumerated  local 
sweatings,  disappearance  of  hair  from  the  skin, 
ecchymoses,  and  altered  growth  of  hair  in  connec- 
tion with  attacks  of  pain.  The  so-called  perfora- 
ting ulcer  of  the  foot  is  almost  confined  to  tabes, 
and  is  usually  excited  by  cutting  a  corn  too  deeply. 
Changes  in  the  teeth  and  nails  also  occur,  leading  to 
partial  decay  or  total  loss.  Changes  in  the  joints  and 
bones  are  especially  important,  and  were  carefully 
investigated  by  Charcot.  The  bones  may  become 
brittle,  and  so  render  the  occurrence  of  spon- 
taneous fractures  easy  ;  but  the  most  important  con- 
dition is  the  so-called  'Charcot's  joint,'  consisting 
in  an  irregular  enlargement  of  the  ends  of  the  bones, 
often  with  atrophy  of  the  articular  surfaces.  The 
irregular  outgrowth  of  bone  may  be  extensive, 
and  the  fibrous  tissue  is  often  accompanied  by  an 
effusion  within  the  joint,  sometimes  by  oedema 
outside  it.  The  larger  joints  are  most  commonly 
affected,  especially  the  elbows,  knees,  ankles,  and 
tarsal  joints.  It  is  often  excited  by  a  slight  sprain, 
which  causes  an  excessive  inflammation,  followed 
by  the  chronic  alterations. 

Course  and  Terminations. — The  course  of 
the  disease  is  extremely  variable.  There  are  usually 
three  stages — the  first  one,  in  which  the  gait  is  not 
yet  affected  [prc-afaxii]  ;  the  second,  in  which 
there  is  distinct  inco-ordination  {ataxic)  ;  and  a 
third,  in  which  the  ability  to  walk  alone  is  lust 
{paralytic).  The  first  stage  varies  in  duration  from 
a  few  weeks  or  months  to  as  long  as  twenty-five 
years  ;  and  if  the  patients  are  subjected  to  careful 
treatment  there  is  no  progressive  tendency  shown  in 
probably  as  large  a  proportion  as  one-half  the  cases. 
Some  patients  in  the  second  or  third  stage  may 
even  much  improve,  so  that  a  patient  at  one  time 
unable  to  walk  becomes  able  to  get  about  with  a 
fair  amount  of  ease.  When  optic-nerve  atrophy  is 
present,  this  and  the  loss  of  the  knee-jerk  may 
remain  for  many  years  the  only  evidence  of  the 
disease.  There  seems  less  tendency  in  such  cases 
for  the  spinal  symptoms  to  increase. 

The  dangers  of  locomotor  ataxy  consist  not  so 
much  in  the  rapid  spread  of  degenerative  processes 
in  the  nervous  system  as  in  the  occurrence  of  renal 
disease  secondary  to  retention  of  urine,  which  is 
apt  to  develop  insidiously.    Laryngeal  palsy  also 
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constitutes  an  element  of  danger  ;  and  suddenly 
occurring  trophic  disturbances  have  been  known 
to  prove  fatal.  General  paralysis  of  the  insane  is  a 
not  unusual  complication,  or  rather  cerebral  develop- 
ment of  the  same  degeneration  ;  and  it  runs  the 
usual  course  as  a  rule.  Valvular  heart-disease  is  an 
occasional  complication  of  the  disease,  and  is  pro- 
bably the  result  of  a  syphilitic  process.  This  also 
may  lead  to  a  fatal  termination. 

Pathology. — In  discussing  the  pathology  of 
this  disease  it  must  be  recognised  that  in  tabes  the 
main  incidence  of  the  marked  change  is  upon  the 
afferent  nervous  system,  and  that  it  is  a  primary 
degeneration  of  the  nervous  elements.  Its  incidence 
is  on  the  neurons,  which  have  their  nutritional 
centre  in  the  cells  of  the  posterior  spinal  ganglia, 
and  the  primary  incidence  of  the  disease  seems  to 
be  on  the  afferent  nerves  from  the  muscles,  and  the 
fibres  which  continue  their  path,  from  the  posterior 
ganglia,  in  the  posterior  median  columns  of  the 
cord.  The  symmetry  of  the  lesions  suggests  a 
blood-state  as  the  cause,  and  the  very  frequent  ante- 
cedence of  syphilis  leaves  little  doubt  of  its  depen- 
dence on  a  post-syphilitic  toxin,  acting  especially 
on  these  neurons,  diminishing  their  vital  endur- 
ance, and  entailing  their  subsequent  degeneration. 
It  has  also  an  action  on  the  fibres  of  the  optic 
nerve,  and,  in  extreme  cases,  on  many  other  struc- 
tures in  the  nervous  system.  But  its  primary 
influence  on  the  afferent  muscle-neurons  explains 
the  early  loss  of  the  knee-jerk  and  the  dominant 
ataxy.  Similar  changes  and  symptoms  have  been 
proved  to  result  from  other  toxic  influences,  espe- 
cially from  alcohol.  This  may  cause  loss  of  the 
knee-jerk  and  ataxy  from  its  action  on  the  peri- 
pheral nerves,  in  what  has  been  termed  '  alcohoUc 
pseudo-tabes.'  The  long  interval  which  elapses 
between  the  primary  disease  and  its  nervous  sequel 
is  only  in  proportion  to  the  chronicity  of  the  pri- 
mary specific  disease  ;  and  the  general  conditions 
of  its  occurrence  suggest  that  the  action  of  the  toxin 
is  to  induce  the  premature  decay  of  the  nerve- 
elements  specially  affected.  This  explanation  enables 
us  to  understand  the  inutility  of  antisyphilitic  treat- 
ment in  tabes. 

The  variability  in  the  amount  of  ataxy  and  the 
affection  of  cutaneous  sensibility  sometimes  tran- 
scends the  usual  limits  of  the  disease.  After 
syphilis  characteristic  tabetic  pains  may  occur,  with 
loss  of  the  light-reflex  but  without  ataxy  or  even 
loss  of  the  knee-jerk.  In  such  cases  there  is  often 
slight  impairment  of  sensation  in  the  skin,  espe- 
cially retardation  to  pain,  and  such  cases  may  be 
designated  'cutaneous  neuro-tabes.' 

Diagnosis.  —Tabes  dorsalis  may  easily  be  con- 
founded with  alcoholic  neuritis.  In  the  latter, 
however,  there  is  the  tenderness  along  the  nerve- 
trunks,  and  the  sphincters  and  pupils  are  un- 
aff'ected.  The  history  of  alcoholic  excess  will  also 
help  in  the  diagnosis.  This  last,  and  improve- 
ment when  the  cause  is  withdrawn,  are  the  chief 
distinctions  in  'alcoholic  pseudo-tabes.'  The 
so-called  hereditary  ataxy  '  offers  some  points  of 
resemblance  to  tabes,  but  is  distinguished  by  the 
earlier  age  at  which  it  occurs,  and  the  absence  of 
the  usual  cause  and  of  attacks  of  pain.'  Diphtheritic 
paralysis  may  also  bear  some  resemblance,  but  the 
history  of  the  onset  will  usually  make  it  distinct. 
Other  forms  of  unsteadiness,  such  as  ataxic  para- 
plegia, are  distinguished  by  the  presence  of  the 
"Jcnee-jerk.    Injury  aff"ecting  the  posterior  columns, 


or  a  tumour  pressing  on  them,  may  simulate  tabes 
but  have  distinctive  symptoms.  A  tumour  in  the 
cerebellum,  by  giving  rise  to  unsteadiness,  may 
raise  a  diagnostic  doubt,  but  its  own  special  sym- 
ptoms are  never  absent. 

Prognosis. — This  must  be  based  upon  the  con- 
siderations mentioned  in  the  description  of  the 
course  of  the  disease.  Some  cases  are  obstinately 
progressive,  but  arrest  occurs,  under  treatment,  in 
at  least  half  the  cases.  It  may  be  obtained  in  any 
stage,  but  is  more  frequent  in  the  first,  or  '  pre- 
ataxic,'  stage,  before  inco-ordination  has  developed. 
The  prognosis  is  usually  fair  as  regards  duration  of 
life,  for  the  malady  does  not  itself  kill  ;  and  the 
most  serious  dangers  to  life  may  be  to  a  large  extent 
avoided.  Optic-nerve  atrophy  is  usually  progres- 
sive, but  not  invariably  so.  The  prognosis  in  any 
case  must  largely  depend  upon  the  ability  and 
willingness  of  the  patient  to  carry  out  necessary 
instructions  and  treatment. 

Treatment. — Much  can  be  done  by  treatment 
in  tabes,  at  least  to  relieve,  apparently  even  to 
modify  considerably  the  course  of  the  disease.  The 
influence  of  rest  and  hygienic  surroundings  is  very 
great.  The  avoidance  of  mental  worry  and  fatigue 
is  of  the  first  importance.  Exercise  should  be 
gentle,  and  should  always  stop  short  of  fatigue. 
The  avoidance  of  sexual  excess  is  of  the  greatest 
importance,  since  it  may  lead  to  a  most  disastrous 
increase  in  the  symptoms.  Care  should  be  taken 
to  avoid  dyspepsia  and  constipation. 

Much  certainly  may  be  done  by  drugs.  The 
almost  invariable  inefficacy  of  antisyphilitic  reme- 
dies finds  an  explanation  in  the  pathology  already 
enunciated.  It  is  seldom  that  anything  but  harm 
results  from  the  energetic  treatment  for  syphilis  so 
commonly  adopted.  Arsenic  is  one  agent  generally 
useful.  It  may  be  combined  with  minute  doses  of 
mercury,  such  as  seem  tonic  to  those  who  have  had 
syphilis,  and  may  be  alternated  with  phosphorus, 
quinine,  and  strychnine.  Others  that  have  been 
recommended  are  nitrate  of  silver,  and  ergot.  Physo- 
stigma  in  some  cases,  belladonna  in  others,  seems 
to  have  a  slight  beneficial  influence,  and  in  such  a 
disease  no  agent  even  slightly  useful  can  be  despised. 
The  writer  has  found  chloride  of  aluminium  very 
useful  in  lessening  the  tendency  to  attacks  of  pain. 
Counter-irritation  to  the  spine  is  beneficial  in  cases 
in  which  symptoms  come  on  acutely.  The  best 
way  to  apply  it  is  by  means  of  the  mild  actual 
cautery.  Electricity  has  little  influence  on  the 
disease.  The  application  of  faradism  to  the  muscles 
to  stimulate  the  afi'erent  nerves  might  be  expected  to 
diminish  the  ataxy,  and  sometimes,  but  not  often, 
does  seem  to  exert  a  slight  influence.  The  use  of 
voltaic  electricity,  in  any  method,  has  no  bene- 
ficial effect.  Gymnastic  exercises  for  the  feet  in 
the  recumbent  posture  have  been  recommended,  but 
they  have  not  much  influence  on  the  steadiness  of 
locomotion.  Regulated  steps  in  footmarks  is  more 
effective.  Nerve-stretching  and  suspension,  although 
once  fashionable,  have  passed  out  of  use  as  value- 
less. The  attacks  of  pain  and  the  crises  are  usually 
temporarily  relieved,  and  often  arrested,  by  anti- 
pyrine  (15  gr. )  or  acetanilide  (logr.).  Hypodermic 
injections  of  the  hydrochloride  of  cocaine  are  use- 
ful for  superficial  pains  with  tenderness  of  the  skin. 
These  may  also  be  relieved  by  the  application  of 
chloroform  sprinkled  on  lint  covered  with  oiled-silk. 
The  most  severe  attacks  may,  however,  yield  only 
to  the  hypodermic  injection  of  morphine.  Gastric 
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crises  need  treatment  for  any- exciting  cause,  such  as 
an  attack  of  dyspepsia  or  constipation.  Simple  food 
must  be  administered,  and  the  agents  which  relieve 
the  attacks  of  pain  may  arrest  the  crises.  In  some 
cases  morphine  is  necessary,  by  hypodermic  injec- 
tion. Laryngeal  crises  are  usually  relieved  by  nitro- 
glycerine or  nitrite  of  amyl.  The  condition  of  the 
bladder  must  be  attended  to  most  carefully.  No 
hesitation  should  be  felt  in  using  the  catheter  as 
often  or  as  early  as  is  necessary,  if  the  bladder  is 
imperfectly  emptied  ;  and  it  should  be  washed  out 
with  a  weak  solution  of  boric  acid  if  there  is  tur- 
bidity of  the  urine.  The  general  hygienic  con- 
ditions should  be  the  best  possible.  Over-exertion 
and  exposure  to  cold  and  wet  should  be  carefully 
avoided.  The  course  of  the  disease  depends  very 
much  on  attention  to  small  details. 

W.    R.  GOWERS. 

TABES  MESENTERICA  (/a/'t;^,  a  consumption  ; 
?iniiiusentt'rica,  mesenteric). — An  affection  attended 
by  marked  wasting,  and  caused  by  abdominal  tuber- 
culosis, especially  involving  the  mesenteric  glands. 
See  Mesenteric  Glands,  Diseases  of. 

TACHE  CEREBRALE.— A  term  applied  by 
Trousseau  to  a  streak  of  hyper?emia,  produced  by 
drawing  the  nail  over  the  skin  (usually  of  the 
abdomen)  in  certain  cases  of  cerebral  meningitis. 
See  Meninges,  Cerebral,  Diseases  of,  p.  981. 

TACHYCARDIA  (Taxis,  rapid  ;  and  Kapila,  the 
heart). — A  form  of  functional  disturbance  of  the 
heart,  characterised  by  greatly  increased  frequency 
of  action.    See  Heart,  Functional  Disorders  of. 

T/ENIA. — SVNON. :  Tape-worm.    See  Entozoa. 

TANGIERS,  in  North  Africa.— 5a- Morocco. 

TAPE-WORIVIS.— 6>tf  Entozoa. 

TAPPING. — A  popular  name  for  paracentesis. 
See  Paracentesis. 

TARANTISM  [tarantula,  ?i  ground-spider). — An 
epidemic  dancing-mania,  prevalent  in  Italy  in  the 
sixteenth  and  seventeenth  centuries,  originating  in 
fear  of  the  bite  of  the  tarantula,  as  a  remedy  for 
which  the  dance  was  adopted.     See  Ecstasy. 

TARASP-SCHULS,  in  Unterengadin,  Swit- 
zerland.— Alkaline  sulphated  waters.  Sec  Mine- 
ral Waters. 

TARTAR. — Sec  Teeth;  and  Concretions. 

TARTAR  EMETIC,  Poisoning  by.— Synon.  : 

Fr.  Einpoisojinemeiit  par  l\-lntiinoinc  ;  Ger.  Anti- 
moniitmvergiftiing.  -  Poisoning  by  tartar  emetic,  a 
soluble  double  tartrate  of  antimony  and  potassium, 
is  not  very  common.  The  emetic  properties  of 
the  salt  generally  ensure  its  speedy  ejection  from 
the  stomach.     Poisoning  by  the  salt  may  be  either 

(1)  acute,  from  the  ingestion  of  a  large  dose;  or 

(2)  chronic,  the  patient  succumbing  under  the  exhaus- 
tion consequent  upon  its  prolonged  administration. 

I.  Acute  poisoning.  —  Shortly  after  taking  a 
large  dose  of  tartar  emetic,  the  patient  is  seized  with 
intense  nausea  and  faintness,  accompanied  by  de- 
pression of  the  force  of  the  pulse,  and  increased 
perspiration.  Violent  vomiting  and  retching  follow, 
•with  a  burning  pain  and  sense  of  constriction  in  the 


mouth,  throat,  and  gullet.  Vomiting  affords  no 
relief  to  the  nausea  and  pain,  and  is  repeated,  the 
vomited  matters  becoming  bilious,  and  ultimately 
perhaps  blood-tinged.  A  metallic  taste  is  felt  in 
the  mouth ;  the  abdomen  becomes  painful  and 
tender;  and  profuse  diarrhoea  sets  in,  the  faeces 
often  containing  a  considerable  quantity  of  blood. 
The  urine  is  at  first  increased  in  quantity;  but  later 
it  may  be  scanty,  blood-tinged,  or  suppressed.  The 
circulation  is  throughout  depressed  ;  and  the  skin 
cold,  clammy,  and  bathed  in  profuse  perspiration. 
The  muscular  system  is  relaxed ;  but  cramps  of  the 
extremities  may  torture  the  patient.  In  rare  cases 
a  pustular  rash  appears,  like  that  produced  by  the 
external  medicinal  application  of  the  drug.  In 
some  cases  neither  vomiting  nor  purging  has  oc- 
curred, the  symptoms  being  simply  those  of  intense 
prostration,  with  embarrassed  respiration.  In  fatal 
cases  death  occurs  within  a  few  hours. 

2.  Chronic  poisoning.  —The  administration  of 
repeated  small  doses  of  tartar  emetic  causes  nausea, 
vomiting,  purging,  exhaustion,  and  debility,  which 
not  infrequently  prove  fatal.  These  symptoms  are 
accompanied  by  depressed  irregular  circulation, 
profuse  perspiration,  and  disturbances  of  respiration. 

Anatomical  Characters. — These  are  some- 
what variable,  but  on  the  whole  are  those  of  a 
metallic  irritant  poison.  In  most  cases  there  is 
inflammation  of  the  stomach  and  intestinal  tract 
generally,  not  so  patchy  or  marked  by  such  bright 
redness  as  in  arsenical  poisoning.  Not  infrequently 
the  stomach  and  small  intestines  escape,  and  the 
inflammation  may  be  confined  to  the  large  bowel  ; 
even  ulceration  of  the  intestines  may  occur,  accom- 
panied by  hiemorrhagic  extravasations.  Hypostatic 
congestion  of  the  lungs  is  often  prominent. 

Diagnosis. — Poisoning  by  tartar  emetic  may  be 
diagnosed  from  that  due  to  other  irritants,  especially 
arsenic,  by  the  greater  and  earlier  depression,  the 
profuse  perspiration,  greater  irregularity  of  pulse,  and 
the  more  irregular  respiration.  An  analysis  of  the 
ejecta  or  of  the  urine  is  always  advisable,  and  often 
indispensable  to  complete  the  diagnosis.  In  chronic 
cases  an  analysis  of  the  urine  is  the  only  satisfactory 
mode  of  determining  the  nature  of  the  illness,  where 
tartar  emetic  is  not  known  to  have  been  adminis- 
tered as  a  medicine. 

Prognosis. — This  must  always  be  grave,  so  long 
as  the  ejecta  contain  considerable  quantities  of  the 
poison.  In  acute  cases  the  patient  cannot  be  con- 
sidered out  of  danger  till  not  only  the  vomiting  has 
ceased,  but  an  obvious  return  of  strength  has  set  in 
for  some  time. 

Fatal  dose. — Fifteen  grains  may  prove  fatal  to  an 
adult.  Much  larger  doses  may,  however,  as  a  rule, 
be  taken  with  impunity.  The  danger  is  much  in- 
creased if  the  poison  be  taken  in  conjunction  with 
some  substance,  such  as  opium,  which  deadens  the 
susceptibilities  of  the  stomach. 

Treatment. — The  stomach-tube  may  be  used, 
notwithstanding  profuse  vomiting.  The  elimination 
of  the  poison  may  be  hastened  by  free  administration 
of  diluents,  and  the  stomach  protected  by  mucila- 
ginous drinks,  or  the  stomach  may  be  washed  out 
by  means  of  the  siphon-tube.  The  most  effective 
antidote  is  tannic  acid,  which  forms  an  insoluble 
tannate  of  antimony.  For  this  purpose  tincture  of 
cinchona  bark,  decoction  of  oak-bark,  or  strong 
infusions  of  tea  or  coftee  may  be  administered  ;  or 
the  stomach  may  be  washed  out  with  similar  fluids, 
or  with  a  solution  of  half  a  drachm  of  tannic  acid. 
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Not  till  after  this  has  been  done,  or  the  stomach 
well  and  repeatedly  cleansed  by  free  vomiting, 
should  opium  be  administered.  The  after-treatment 
will  depend  upon  the  symptoms.  The  treatment  of 
chronic  cases  consists  in  cessation  of  the  administra- 
tion of  the  poison  ;  in  the  exhibition  of  ammonia, 
stimulants,  and  tonics ;  and  in  careful  support  of 
the  strength.  Nutrient  and  opiate  enemata  are  of 
the  greatest  service. 

Thomas  Stevenson. 

TASMANIA. — A  warm,  equable,  subtropical 
climate.  Mean  temperature  of  Hobart  Town,  the 
capital,  54°  F.  Prevalent  winds,  N.E.  and  S.W. 
See  Australasia  ;  and  Climate,  Treatment  of 
Disease  by. 

TASTE,     Disorders    of.  ~  Synon.  :  Fr. 

Troubles  dn  Goi'U ;  Ger.  Stdritngen  des  Geschmackes. 

Introduction. — Disorders  of  taste  have  to  be 
carefully  distinguished  from  those  of  smell,  on 
which  all  perception  of  flavour  depends.  The 
chief  sensations  of  taste  are  those  called  sweet,  sour, 
salt,  bitter,  and  metallic.  Flavours  are  sensations 
of  smell  due  to  an  agent  which  reaches  the  olfactory 
mucous  membrane  through  the  posterior  nares  ; 
their  cause  usually  at  the  same  time  acts  upon  the 
nerves  of  taste,  so  that  the  flavour  blends  with  the 
gustatory  sensation,  and  seems  like  a  part  of 
taste  proper.  But  if  the  sense  of  smell  is  lost, 
or  even  if  the  passage  of  air  into  the  nasal  cavities 
by  the  posterior  nares  is  prevented,  no  flavour  is 
perceived  and  taste  alone  remains.  It  is  also 
necessary  to  distinguish  disorders  of  taste  from 
altered  appreciation  of  the  sensation — increased  or 
diminished  enjoyment  of,  or  disgust  at,  sensations 
which  are  themselves  normal. 

The  sensation  is  subserved  by  structures  in  the 
mucous  membrane  on  the  back  of  the  tongue,  the 
palate  and  the  palatine  arches,  and  to  a  slighter 
extent  by  those  on  the  tip  and  edges  of  the  fore-part 
of  the  tongue.  On  the  last  sweet  and  sour,  on  the 
former  salt  and  bitter,  are  best  perceived  ;  but,  ex- 
cept for  individual  peculiarities,  all  the  sensations 
can  be  perceived  in  each  region.  The  sense  is 
related  especially  to  certain  '  papillae '  on  the  back 
of  the  tongue,  but  elsewhere  to  less  differentiated 
structures  of  the  mucous  membrane.  Substances 
must  be  in  solution  to  excite  the  sensation,  but  the 
solution  may  be  effected  by  the  moisture  on  the 
tongue.  A  knowledge  of  these  facts  is  important 
for  testing  the  sense  of  taste. 

In  the  front  of  the  tongue  the  sensation  is  cer- 
tainly subserved  by  fibres  from  the  lingual  branch 
of  the  fifth,  belonging  to  this  nerve,  but  reaching  its 
root  by  a  circuitous  path — the  chorda  tympani, 
facial,  and  Vidian  nerves,  spheno-palatine  ganglion, 
and  thence  to  the  fifth  by  the  petrosal  nerve.  The 
nerve-fibres  connected  with  the  papillse  at  the  back 
of  the  tongue  are  those  of  the  terminal  branches  of 
the  glosso-pharyngeal,  but  disease  of  this  nerve 
within  the  skull  does  not  impair  taste,  and  destruc- 
tion of  the  root  of  the  fifth  nerve  abolishes  it,  not 
only  on  the  back  of  the  tongue,  but  also  on  the 
palate.  Apparent  exceptions  to  this  rule  are  pro- 
bably due  to  imperfect  destruction  of  the  root,  or 
to  the  disease  of  its  fibres  being  within  the  pons. 
Hence  it  seems  that  the  taste-fibres  ascending  from 
the  back  of  the  tongue  leave  the  glosso-pharyngeal, 
just  as  those  from  the  front  of  the  tongue  leave  the 
lingual,  and  reach  the  root  of  the  fifth  by  an  equally 


circuitous  path,  probably  (from  other  pathological 
facts)  chiefly  by  the  tympanic  nerve  of  Jacobson. 

Within  tire  pons,  the  fibres  for  taste  seem  to  take 
a  course  separate  from  the  proper  sensory  root- 
fibres,  and  lie  at  first  near  the  motor  fibres  or  nucleus, 
since  the  writer  has  met  with  complete  loss  of  taste 
and  paralysis  of  the  muscles  of  mastication  on  one 
side,  without  anaesthesia,  from  disease  within  the 
pons.  The  path  ascends  to  the  opposite  hemi- 
sphere of  the  brain,  but  the  position  of  its  cortical 
centre  is  not  known. 

1.  Increased  Sensitiveness  of  the  Nerves 
of  Taste. — Synon.:  Gustatory  Hyperaesthesia  ; 
Hypergeusia. — This  condition  is  manifested  by  de- 
tection of  a  substance  too  minute  in  quantity  to  be 
perceived  by  normal  taste,  or  by  an  abnormally 
intense  impression  when  a  given  quantity  of  a  sub- 
stance is  tasted.  In  excitable  states  of  the  nervous 
system,  as  in  general  malnutrition,  substances  in 
small  quantities  in  the  blood  are  tasted  with  great 
readiness  ;  the  bitterness  of  morphine  injected  be- 
neath the  skin  may  be  at  once  noticed  (Wernich), 
and,  for  a  long  time  after  a  bitter  substance  has  been 
taken,  whatever  is  tasted  may  seem  bitter.  Gusta- 
tory hyperaesthesia  is  often  met  with  in  hysterical 
persons,  and  sometimes  in  the  insane.  It  is  not 
usually  a  symptom  of  sufficient  prominence  to  de- 
mand special  treatment. 

2.  Perverted  Sense  of  Taste. — Synon.  : 
Gustatory  Paraesthesia  ;  Parageusia. — This  is  not 
uncommon  in  neurotic  states.  Substances  excite  a 
different  taste  from  that  to  which  they  naturally 
give  rise.  A  bitter  flavour,  for  instance,  is  detected 
in  a  simple  saline.  This  condition  is  commonly 
conjoined  with  altered  appreciation  of  the  taste 
which  is  recognised,  so  that  substances  commonly 
considered  pleasant  are  disliked,  and  those  are 
enjoyed  which  commonly  excite  disgust.  It  is  seen 
in  a  slight  degree  in  some  toxeemic  conditions,  but 
more  frequently  in  pyschical  disturbances.  In 
hysteria  it  leads  to  strange  tendencies  in  diet.  It 
is  also  met  with,  as  a  rare  symptom,  in  some  de- 
generative diseases,  such  as  locomotor  ataxy. 

3.  Subjective  Sensations  of  Taste. — These 
may  occur  from  disorders  of  the  central  nervous 
system,  in  hysteria,  insanity,  and  occasionally  as  the 
aura  of  epileptic  attacks.  The  sensation  is  usually 
of  an  unpleasant  description,  and  is  probably  pro- 
duced in  the  region  to  which  the  taste-fibres  are 
conveyed  by  the  branches  of  the  glosso-pharyngeal 
nerve.  It  is  remarkable  (as  evidence  of  the  associa- 
tion of  the  cerebral  centres)  that  sensations  of  flavour 
and  of  taste  are  combined  in  the  epileptic  aura,  but 
a  subjective  sense  of  smell  is  always  distinguished 
from  these. 

Subjective  sensations  of  taste  occur  also,  very 
rarely,  from  irritation  of  the  gustatory  nerves.  They 
have  been  produced  experimentally  by  galvanising 
the  chorda  tympani,  when  this  has  been  exposed  by 
disease  of  the  internal  ear  ;  and  have  also  occurred 
in  some  cases  of  disease  of  the  petrosal  part  of  the 
facial  nerve.  These  subjective  sensations  have  to 
be  distinguished  from  abnormal  sensations  due  to 
substances  in  the  blood,  or  to  secretions  of  the 
mouth.  The  treatment  of  the  symptom  is  that  of 
its  cause. 

4.  Loss  of  the  Sense  of  Taste. — Synon.  : 
Gustatory  Anesthesia  ;  Ageusia. 

Etiology. — Diminished  sense  of  taste  may  be 
produced  by :  (a)  Thickening  or  other  changes  in 
the  mucous  membrane  of  the  mouth,  rendering  the 
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nerve-endings  less  accessible  to  sapid  solutions. 
This  is,  however,  a  rare  cause.  (/))  Local  applica- 
tions lessening  the  irritability  of  the  nerve-endings. 
Hot  or  cold  applications  may  temporarily  destroy 
the  sense  of  taste.  Cool  substances  cannot  be  tasted 
so  well  as  those  which  are  warm.  (<  )  Hysterical 
and  other  functional  nervous  disturljances.  It  then 
forms  part  of  'hysterical  hemiansesthesia,' the  uni- 
lateral loss  of  the  special  senses,  accompanied  by 
anaesthesia  of  the  limbs  and  half  of  the  trunk  on 
the  corresponding  side,  (d)  A  similar  loss,  in  the 
same  association,  has  been  met  with  in  rare  cases 
qf  organic  disease  of  the  opposite  hemisphere. 
((')  Disease  of  the  nerves  which  conduct  the  sensation 
to  the  sensory  root  of  the  fifth  nerve,  especially  of 
the  tympanic  plexus,  in  consequence  of  caries  of  the 
temporal  bone.  It  is  also  often  produced,  in  the 
front  of  the  tongue,  by  disease  of  the  chorda  tympani, 
when  a  neuritis  of  the  facial  nerve  passes  up  its  canal. 

SYiMptoms. — Loss  of  taste  involves  the  perception 
of  bitter,  sweet,  sour,  saline,  and  metallic  qualities. 
These  may  be  lost  in  varying  degrees,  sometimes 
entirely ;  occasionally  some  are  more  impaired  than 
others.  The  loss,  from  disease  of  the  nerves,  may 
be  on  the  whole  or  part  of  one  side,  according  to 
the  relation  of  the  several  nerves  to  the  function  in 
different  parts  of  the  gustatory  region,  as  already 
explained.  Each  part  of  the  tongue  possesses  the 
power  of  recognising  everj'  quality,  but  not  in  the 
same  degree;  bitterness  and  sweetness  are  appre- 
ciated chiefly  by  the  glosso-pharyngeal  at  the  back, 
acidity  and  saltness  by  the  lingual  in  the  fore-part  of 
the  tongue,  chiefly  at  the  tip  and  edges.  The  onset 
of  the  defect  may  be  sudden,  as  in  hysteria  ;  or 
gradual,  as  in  most  forms  of  nerve-lesion.  It  is 
usually  unilateral  ;  in  rare  cases  both  sides  are  in- 
volved. It  is  associated  with  other  symptoms  of 
loss  of  function  of  the  affected  nerves. 

Diagnosis. — Loss  of  taste  has  always  to  be 
carefully  distinguished  from  loss  of  smell.  All 
flavours  are  recognised  by  the  olfactory  nerve,  and 
it  is  commonly  assumed  that  when  these  cease  to  be 
perceived  taste  is  lost.  The  power  of  tasting  must 
be  ascertained  by  powders  or  colourless  solutions 
which  shall  convey  no  information.  Citric  acid, 
quinine,  sugar,  and  salt,  in  powder  or  solution, 
answer  well.  The  tongue  must  be  held  out,  and 
the  substance  or  solution  placed  on  the  part  of  the 
tongue  it  is  desired  to  test,  and  after  each  observa- 
tion the  mouth  must  be  rinsed  with  water.  It  must 
be  remembered  also  that  the  anterior  part  of  the 
tongue  is  almost  destitute  of  the  sense  of  taste, 
except  on  the  edges  and  tip.  If  the  loss  is  uni- 
lateral, the  powder  may  be  rubbed  on  the  side  of 
the  protruded  tongue,  near  the  tip,  with  the  finger, 
and  the  patient  should  indicate,  by  nodding  or 
shaking  the  head,  whether  it  is  tasted,  before  the 
tongue  is  withdrawn  into  the  mouth.  The  moisture 
on  the  mucous  membrane  is  sufficient  to  dissolve  the 
substance  and  enable  it  to  act  upon  the  nervous 
structures. 

Prognosis. — This  depends  on  the  cause,  and 
the  extent  to  which  the  morbid  condition  can  be 
influenced  by  treatment.  It  is  good  in  hysteria,  less 
favourable  in  nerve-affections.  The  loss  due  to 
affection  of  the  facial  nerve  is  frequently  recovered 
from,  but  may  persist  even  when  the  function  of  the 
latter  is  recovered.  In  intracranial  disease  of  nerves 
the  prognosis  is,  as  a  rule,  unfavourable. 

Treatment. — The  treatment  in  nerve-disease  is 
that  of  the  cause  of  the  symptom.    Stimulation  of 


the  nerves  in  the  tongue  may  possibly  aid  the  re- 
covery of  function,  and  for  this  faradisation  may  be 
employed.  Hysterical  loss  of  taste,  part  of  hemian- 
a^sthesia,  is  best  treated  by  neglect.  Where  the  loss 
depends  on  an  affection  of  the  mucous  membrane  of 
the  tongue,  local  measures  alone  are  effective,  in  so 
far  as  the  treatment  can  be  influenced. 

W.  R.  GowERS. 

TEETH,  Diseases  of. — Synon.  :  Fr.  Ma/a- 
d/'es  des  Dents  ;  Ger.  Kraiiklieiteu  der  Zdhiie. 

The  teeth  fulfil  two  principal  functions  :  they 
serve  for  articulation  and  for  the  mastication  of  food. 
The  •  loss  of  the  teeth  leads  to  many  forms  of 
dyspepsia,  and  it  must  be  remembered  that  the  loss 
of  even  some  of  the  teeth  may,  through  throwing 
their  opponent  teeth  out  of  work,  render  inefiicient 
a  set  of  teeth  which  at  first  glance  might  appear  to 
be  adequate  for  mastication.  The  restoration  of 
the  missing  teeth  will  often  bring  about  the  cure  of 
dyspeptic  troubles  which  diet  and  drugs  have  failed 
to  influence.  Elaborate  cooking,  while  rendering 
the  food  of  such  consistence  that  it  may  even  with- 
out much  mastication  be  accessible  to  the  gastric 
juice,  has  the  effect  of  rendering  its  sojourn  in  the 
mouth  too  short  for  the  action  of  the  salivary  fer- 
ments to  be  complete,  and  has  the  further  indirect 
effect  of  giving  the  teeth  too  little  work  for  their 
well-being.  Teeth  which  are  not  subjected  to  the 
normal  amount  of  attrition  are  more  prone  to  decay, 
so  that  it  has  even  been  contended  that  a  principal 
factor  in  the  causation  of  dental  caries  is  the  removal 
of  all  hard  and  fibrous  elements  from  the  food. 
Moreover,  disease  of  the  sockets  of  the  teeth  is  more 
apt  to  occur  when  they  are  in  comparative  disuse, 
while  the  self-cleansing  action  of  the  mastication  of 
hard  foods  diminishes  the  pabulum  left  about  the 
interstices  of  tlie  teeth,  and  hence  has  a  beneficial 
effect  in  diminishing  the  numbers  of  micro-organisms 
which  swarm  in  a  dirty  mouth.  This  is  exemplified 
by  the  clean  and  healthy  condition  of  the  teeth  in 
wild  animals  and  in  the  lower  races  of  mankind, 
notwithstanding  that  the  latter  do  not  use  a  tooth- 
brush. But  among  civilised  people,  consuming 
much  softened  food,  the  use  of  the  tooth-brush, 
and  indeed  of  some  form  of  antiseptic  wash  or  tooth- 
powder,  is  indispensable  in  order  to  keep  the  mouth 
in  clean  condition.  No  degree  of  care  attainable 
in  everyday  life  will  render  the  mouth  sterile,  but 
the  number  of  micro-organisms  in  the  mouth  can 
be  immensely  reduced  Ijy  proper  care. 

A  perfect  set  of  teeth  should  be  typical  in  form, 
in  which  case  the  points  of  contact  of  contiguous 
teeth  are  rounded  and  small  in  area,  and  the  colour 
a  yellowish-white  ;  they  should  not  look  very  trans- 
parent, and  pearly  :  transparent,  bluish-white  teeth 
appear  to  lie  specially  liable  to  early  and  rapid 
decay.  It  was  formerly  supposed  that  such  teeth 
were  deficient  in  calcium-salts,  but,  so  far  as  the 
dentine  at  all  events  is  concerned,  this  has  been 
shown  not  to  be  the  case.  The  enamel,  owing  to 
the  difficulty  of  isolating  it  in  sufficient  quantity, 
has  not  been  investigated  with  the  same  com- 
pleteness, and  it  is  possible  that  differences  of 
chemical  constitution  may  exist  in  this,  the  first 
line  of  defence.  All  that  can  safely  be  said  is  that 
there  is  no  known  difference  in  the  chemical  con- 
stitution of  good  and  bad  teeth,  though  they  can  be 
recognised  by  the  eye. 

Defects  in  the  form  of  teeth  are  very  common 
and  predispose  to  caries  ;  they  may  be  of  the  nature 
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of  pits  almost  or  completely  going  through  the 
enamel,  in  which  case  they  afford  a  lodgment  for 
particles  of  food.  Other  defects  take  the  form  of 
lines  marking  a  check  of  growth  at  some  period, 
somewhat  like  the  similar  lines  which  are  seen  upon 
the  nails.  If  the  history  of  the  child  be  inquired 
into,  it  will  generally  be  found  that  they  correspond 
with  the  stage  of  development  of  the  tooth  appropriate 
to  the  age  at  which  some  acute  illness  occurred. 
According  to  some  authorities  they  are  invariably 
due  to  rickets.  Stomatitic  affections,  especially 
such  as  have  been  due  to  the  administration  of 
mercury,  leave  their  mark  upon  the  teeth  in  the 
form  of  an  irregular,  craggy,  or  honeycombed  con- 
dition of  the  enamel  ;  and  the  poison  of  inherited 
syphilis  produces  a  peculiar  form  of  tooth,  to  be 
presently  more  exactly  described,  but  which  for  the 
present  may  be  designated  as  a  stunting  of  the 
portions  first  formed.  Teeth,  from  their  exposed 
position,  are  subject  to  accident  and  to  irregularities 
of  position,  which  are  not  uncommonly  due  to  a 
disproportion  between  the  size  of  the  teeth  and  of 
the  jaws,  it  being  a  fact  that  the  jaws  are  more 
readily  affected  and  more  subject  to  variation  than 
the  teeth,  as  is  well  exemplified  in  short-muzzled 
breeds  of  dogs,  whose  teeth  are  almost  always 
crowded. 

1.  Absorption  of  Permanent  Teeth. — A 

process  similar  to  that  by  which  the  milk-teeth  are 
shed  may  be  set  up  on  the  roots  of  permanent  teeth 
and  lead  to  their  loss.  A  tooth  which  has  been 
knocked  out  and  replanted  is  very  apt  to  be  ulti- 
mately shed  in  this  way,  and  teeth,  the  roots  of 
which  have  long  been  the  subject  of  slight  irritation, 
are  apt  to  be  more  or  less  absorbed,  though  this 
rarely  happens  with  otherwise  sound  teeth.  The 
pressure  of  an  erupting  wisdom-tooth  will  cause 
absorption  of  the  root  of  the  tooth  in  front  of  it, 
and  an  erupting  canine  may  cause  damage  to  a 
lateral  incisor  in  the  same  way.  The  only  symptoms 
are  the  loosening  of  the  teeth  and  some  tenderness 
on  vertical  pressure,  due  to  the  sharpness  and  rough- 
ness of  the  root  ;  nothing  can  be  done  in  the  way 
of  treatment. 

2.  Accidents  to  the  Teeth. — A  tooth  which 
has  been  knocked  out  will  usually,  if  cleansed  and 
replaced  in  its  socket,  become  again  fixed.  Under 
these  circumstances  the  cementum  appears  to  remain 
alive,  though  the  pulp  is  killed.  Hence  a  tooth 
knocked  out  should  be  well  washed  in  boiled  water 
or  in  a  weak  antiseptic  solution  and  replaced  ; 
temporary  support  may  be  afforded  to  it  by  tying  it 
to  its  neighbours  or  by  moulding  some  gutta-percha 
round  it. 

3.  Bacteriology  of  the  Mouth. — Warmth, 
moisture,  and  the  presence  of  abundant  pabulum 
in  the  form  of  the  saliva  and  buccal  mucus,  as 
well  as  of  introduced  foods,  render  the  mouth  an 
excellent  culture-chamber  for  bacteria,  while  its 
exposed  position  and  the  frequent  introduction  of 
uncooked  material  supply  it  with  a  great  variety  of 
forms  of  micrococci  and  bacilli.  The  nooks  and 
crannies  in  the  interstices  of  the  teeth  furnish  places 
where  they  can  flourish  with  little  disturbance, 
while  the  constant  removal  of  their  products  by  the 
swallowing  of  the  saliva  prevents  any  interference 
with  their  free  development.  Hence  it  might  have 
been  expected,  as  is  the  case,  that  a  great  variety  of 
forms,  some  of  which  go  on  to  the  formation  of 
zoogloea-masses  and  others  to  the  formation  of 
thread-forms  and  masses  of  spores,  have  been  de- 


tected in  the  mouth.  Some  difficulty  attends  their 
investigation,  as  a  good  many  of  them  have  not  been 
successfully  cultivated,  and  are  hence  not  known  in 
pure  culture  ;  the  identification  of  these  therefore 
rests  on  the  unsatisfactory  basis  of  morphological 
character  only,  and  their  biological  characters  are 
unknown.  Hence  it  is  possible  that  some  of  the 
filamentous  forms,  such  as  leptothrix,  may  be  stages 
in  the  growth  of  other  described  forms.  Some  half- 
dozen  forms  occur  in  almost  every  mouth,  and 
recently  Goadby  has  succeeded  in  cultivating  some 
which  others  had  previously  failed  to  grow.  These 
all  grow  best  on  an  alkaline  medium  containing 
gelatine  ;  those  which  liquefy  gelatine  do  not  always 
liquefy  the  decalcified  dentine-matrix,  but  those 
which  liquefy  blood-serum  generally  do  so  ;  these 
organisms  are  mostly  anaerobic  and  work  in  an  alka- 
line medium  only.  This  being  the  case  it  is  pretty 
clear  that  the  initial  stages  of  dental  caries,  when 
decalcification  is  the  prominent  feature,  and  its  sub- 
sequent stages,  when  the  whole  tissue  breaks  down, 
are  either  not  accomplished  by  the  same  organisms, 
or  at  least  are  not  affected  by  the  organism  working 
under  similar  conditions  ;  hence  it  is  not  surprising 
that  no  specific  organism  of  dental  caries  has  been 
discovered,  and  that  it  is  generally  believed  that 
many  different  organisms  may  be  able  to  cause  it. 
Besides  the  organisms  more  or  less  peculiar  to  the 
mouth,  over  a  hundred  different  forms  have  been 
found  in  it,  some  of  which  are  pathogenic  and  some 
not.  It  would  be  out  of  place  to  enter  into  any 
detailed  account  of  the  organisms  of  the  mouth  here, 
but  it  may  be  mentioned  that  although  no  mouth  is 
free  from  organisms,  yet  they  are  enormously  more 
abundant  in  unhealthy  and  ill-kept  mouths,  in  which 
sundry  vibrios  of '  comma '  and  spiral  form  are  always 
present.  It  is  certain  that  dental  caries  is  dependent 
upon  the  existence  of  micro-organisms,  and  it  is  in 
the  highest  degree  probable  that  pyorrhoea  alveolaris 
is  due  to  bacterial  infection  ;  hence  the  two  com- 
monest diseases  of  the  teeth  owe  their  origin  to 
infections  of  this  kind.  Apart  from  the  bacteria 
directly  concerned  in  the  causation  of  dental  disease, 
the  principal  pyogenic  bacteria  are  often  met  with, 
even  where  no  suppurative  affection  appears  to 
exist,  such  as  the  various  kinds  of  Streptococci 
and  Staphylococci ;  and,  with  less  frequency, 
species  of  Sarcina  have  been  found  in  the  surface- 
layers  of  carious  dentine.  Comma-bacilli,  like  but 
not  identical  with  Koch's  cholera-bacillus,  are  often 
seen,  and  pneumococci  are  also  common.  Hence 
there  is  much  to  favour  the  idea  that  the  mouth  is 
often  the  source  of  otherwise  inexplicable  infections, 
and  it  is  therefore  of  great  importance  that  the 
mouth  and  teeth  should  be  kept  in  such  condition 
as  to  minimise  the  risk  of  their  forming  a  focus 
of  infection  {see  An/EMIA,  Pernicious,  p.  55). 
Suppurations  in  connection  with  the  teeth  are  ex- 
ceedingly common  ;  carious  dentine  appears  to  form 
a  pabulum  for  many  bacterial  forms,  and  there  is  a 
growing  belief  that  infection  from  the  mouth  is 
the  cause  and  the  means  of  keeping  up  certain 
gastro-intestinal  troubles  of  an  intractable  character, 
while  it  is  more  than  suspected  that  many  other 
infections,  the  origin  of  which  has  been  obscure, 
have  come  from  the  mouth.  Actinomycosis  of  the 
lung  has  been  distinctly  traced  to  infection  from 
the  mouth,  and  septic  pneumonia  is  a  common 
sequela  of  surgical  operations  on  the  jaws  and 
tongue.  And  as  pathogenic  bacteria  are  frequently 
in  the  mouth,  quite  independently  of  any  operation 
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wound,  it  is  reasonable  to  suppose  that  they  occa- 
sionally find  their  way  to  the  stomach  or  the  lung. 
Thus,  symptoms  attributed  to  carcinoma  of  the 
stomach  have  been  known  to  disappear  with  the 
cure  of  pyorrhoea  alveolaris,  a  condition  in  which 
small  quantities  of  pus  loaded  with  organisms  are 
constantly  being  swallowed  ;  and  Godlee  records 
cases  of  this  disease  in  which  mistaken  diagnoses 
of  serious  lung-disease  have  been  made.  He  also 
records  a  case  of  acute  glossitis,  apparently  due  to 
infection  from  this  disease.  Beside  these  cases  in 
which  the  connection  is  well  proved,  it  is  by  some 
believed  that  malignant  endocarditis,  the  recurring 
attacks  of  putridity  in  bronchiectasis,  and  other 
infections  difficult  to  explain,  may  turn  out  to  have 
their  origin  in  the  mouth. 

4.  Dental  Caries.  —  This  disease  has  no 
relation  to  caries  of  a  bone,  and  so  is  in  this  re- 
spect misnamed.  It  is  exceedingly  common,  the 
milk-teeth  rarely  escaping  entirely,  while  there  are 
few  adults  in  whom  it  is  not  found  in  some  degree. 
It  invariably  starts  from  the  outside,  generally  on 
the  enamel-covered  portion  of  the  tooth,  and  pro- 
gresses inwards  with  increasing  rapidity  and  spreads 
wider  when  once  the  enamel  has  been  penetrated. 
Occasionally  on  exposed  positions,  where  the 
softened  portions  are  rapidly  worn  away,  a  spon- 
taneous cure  occurs,  and  a  hard  brown  polished 
surface  is  left.  This  is  termed  arrested  decay,  and 
in  it  the  dentinal  tubes  appear  to  be  blocked  up, 
perhaps  by  calcification  of  their  contents.  A  similar 
result  may  sometimes  be  attained  in  suitable  posi- 
tions by  cutting  away  the  affected  parts  and 
thoroughly  polishing  the  surface.  Various  histo- 
logical changes  occur,  into  which  it  is  out  of  place 
to  enter  here  ;  but  it  may  be  mentioned  that,  not 
only  is  the  dismtegrating  material  loaded  with 
micro-organisms,  but  micrococci  and  short  bacilli 
penetrate  the  dentinal  tubes  to  a  considerable 
distance  beyond  the  area  which  shows  any  naked- 
eye  changes.  The  first  step  in  the  process  is 
decalcification,  the  lime-salts  being  dissolved  by 
acids ;  these  acids  are  furnished  by  fermentations 
leading  to  the  production  of  lactic  and  other  organic 
acids,  and  for  their  formation  there  are  required 
fermentable  material  and  the  bacteria  capable  of 
setting  up  these  fermentations.  .Subsequently  the 
decalcified  organic  matrix,  the  collagen,  is  softened 
and  broken  down  iiy  a  species  of  peptonising  action  ; 
but  whether  prior  to  its  liquefaction  it  undergoes 
conversion  into  gelatine  is  not  known,  though  this 
would  appear  probable.  No  specific  bacteria  of 
caries  have  been  discovered  ;  it  is  probable  that  many 
different  forms  are  capable  of  producing  it.  From 
this  it  will  readily  be  understood  that  experiments 
in  the  production  of  artificial  caries  in  a  flask  fail 
completely  if  the  fluid  be  sterilised  ;  but  if  it  be 
not  sterilised  the  process  can  with  proper  precaution 
be  very  completely  imitated.  And  although  the 
mouth  cannot  be  kept  sterile,  the  nearer  it  ap- 
proaches tothisstate,and  the  less  food  remains  lodged 
in  it,  the  less  will  the  teeth  be  attacked  by  caries. 
A  curious  feature  of  dental  caries  is  that  it  is  very 
rife  in  young  and  adolescent  persons,  but  that  dur- 
ing middle  life  it  is  comparatively  easily  controlled  ; 
in  aged  persons,  however,  it  not  infrequently  again 
Vjecomes  rife. 

,'Etioi.ogy. — The  predisposing  causes  are  local 
and  general.  Zora/.— The  most  important  of  these 
are  defects  of  structure,  such  as  deep  pits,  irregular 
or  crowded  disposition  of  the  teeth    leading  to 


lodgment  of  food  and  want  of  cleanliness  ;  ab- 
normal condition  of  secretions  of  the  mouth,  such 
as  scanty  secretion  of  saliva,  met  with  in  various 
states  of  ill-health,  and  very  notably  in  fevers  ;  and 
unsuitable  diet — for  instance,  prolonged  sucking  of 
sweets  leads  to  a  gummy  deposit  on  the  teeth,  pro- 
bably due  to  mannite,  a  product  of  the  fermentation 
of  cane-sugar.  Dyspeptic  conditions  probably  in- 
fluence the  teeth  locally  by  vitiating  the  secretions 
of  the  mouth  ;  with  a  furred  tongue  one  often  sees 
the  saliva  stringy,  that  is  to  say,  the  mucus  is  in 
excess  of  the  watery  secretion,  and  this  has  a  very 
damaging  effect  by  interfering  with  the  cleanliness 
of  the  mouth. 

General.  — Though  the  precise  connection  is  not 
at  present  understood,  certain  general  constitutional 
conditions  are  associated  with  abundant  decay  of 
the  teeth.  Thus  during  pregnancy  the  teeth  often 
suffer  more  than  at  other  times,  and  it  is  observed 
that  markedly  anoemic  women  rarely  escape, 
though  here  the  question  may  arise  whether  the 
state  of  the  teeth  and  the  abundant  micro-organisms 
which  are  being  continually  swallowed  may  not  be 
the  cause  of  the  anpemia  (see  p.  55).  At  all  events, 
putting  the  mouth  in  order  by  the  extraction  of  very 
bad  teeth  and  the  filling  of  others  often  has  the 
most  beneficial  result  upon  the  ansemia,  even  where 
the  teeth  had  been  previously  fairly  adequate  for 
mastication.  The  teeth  of  patients  placed  upon  a 
milk-diet  on  account  of  acute  dyspepsia  also  suffer 
markedly,  though  here  again  there  is  room  for 
doubt  whether  the  disuse  of  the  teeth  and  the 
supply  of  very  suitable  pabulum  for  the  growth  of 
bacteria  may  not  be  the  real  cause  rather  than  the 
dyspepsia.  It  is  also  very  doubtful  whether  such 
disorders  as  gout,  rheumatism,  diabetes  mellitus, 
and  tuberculosis,  &c. ,  so  influence  the  teeth  that 
ill-effects  can  be  attributed  to  them,  at  all  events 
otherwise  than  by  the  interference  with  digestion, 
and  so  with  the  oral  secretions.  It  is  also  open  to 
doubt  how  far  bad  teeth  are  inherited  ;  there  is  a 
strong  general  impression  that  they  are,  but,  on  the 
other  hand,  the  environment  is  likely  to  be  similar 
in  the  same  family,  and  the  upsetting  of  the  old 
idea  that  teeth  liable  to  early  decay  are,  so  far  as  the 
dentine  is  concerned,  less  highly  calcified  renders  it 
more  difficult  to  see  how  inheritance  affects  them. 
But  it  must  be  remembered  that  our  knowledge  is 
very  incomplete  on  this  point  ;  thus  it  is  possilile 
that  the  enamel  may  be  different  in  good  and  bad 
teeth  ;  and  that  the  lime-salts,  while  in  tht 
aggregate  of  the  same  amount,  may  be  in  dif- 
ferent combinations.  Of  the  organic  matrix,  also, 
practically  nothing  is  known  save  that  it  is  collagen. 
It  is  an  over-statement  of  the  case  to  say  that  there 
is  no  difference  in  chemical  composition  Iietween 
good  and  bad  teeth,  though  it  is  true  that  none  has 
been  demonstrated.  Tlie  exciting  causes  have 
already  been  alluded  to.  They  are  comparative 
disuse  leading  to  a  loss  of  natural  cleansing,  or 
the  presence  of  acid-forming  bacteria  and  their  ap- 
pro|3riate  pabulum  and  the  lodgment  of  particles  of 
food. 

Acid  medicines  are  incapable of  initiating 
caries,  but  they  may  do  much  mischief  by  super- 
ficial action  on  the  enamel,  whereby  it  is  roughened 
and  bacterial  plaques  the  better  enabled  to  adhere, 
while  the  decalcifying  process  is  thereby  com- 
menced. 

Caries  invariably  commences  from  the  outside  ; 
when  it    has    penetrated    the  enamel  it  spreads 
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rapidly  along  the  direction  of  the  dentinal  tubes,  but 
it  is  also  able  to  spread  laterally,  and  always  does 
so  as  it  approaches  the  pulp.  Some  attempt  at 
defence  is  frequently  made,  especially  when  the 
progress  is  not  very  rapid,  by  new  deposits  of 
secondary  dentine  on  the  threatened  side  ;  but  this 
is  rarely  of  much  avail  unless  the  caries  is  arrested 
by  other  means.  Rapid  caries  leaves  the  softened 
dentine  almost  white  ;  whereas  when  its  progress 
is  slow  the  dentine  takes  on  a  brownish  discoloura- 
tion, which  is  believed  to  be  due  to  pigment-forming 
bacteria  rather  than  to  any  form  of  decomposition 
of  the  organic  matrix.  Carious  dentine  has  a 
peculiar  odour,  which  has  been  compared  to  that 
of  gangrene  of  the  lung,  or  to  the  scent  of  the  little 
neuropterous  insect,  Chrysopa.  If  it  be  not  checked 
the  pulp  becomes  infected,  exposed,  and  inflamed, 
often  ultimately  dying  in  consequence. 

Treatment. — Prophylactic  treatment  has  al- 
ready been  indicated,  and  will  be  further  dealt  with 
under  the  head  '  Hygiene  of  the  Mouth '  (see  p.  1669). 
Remedial  treatment  consists  in  the  removal  of  the 
carious  material  and  the  filling  of  the  cavity  with 
some  suitable  material,  except  in  the  few  cases  where 
complete  removal  and  polishing  of  the  residual  sur- 
face is  feasible.  As  caries  is  dependent  on  external 
causes,  a  small  amount  of  carious  dentine  may  some- 
times be  left  in  the  floor  of  the  cavity,  if  it  be  well 
soaked  with  an  antiseptic  and  thoroughly  sealed  in, 
rather  than  run  a  risk  of  exposing  the  pulp  in  its 
removal. 

5.  Enamel,  Pitted.  —  Synon.  :  Mercurial 
Teeth  (Hutchinson)  ;  Stomatitic  Teeth  ;  Honey- 
combed Teeth. 

It  is  of  great  importance  to  distinguish  between 
syphilitic  teeth  and  other  malformed  teeth  which 
have  no  similar  signification.  Much  unnecessarj' 
distress  has  been  occasioned  by  confounding  teeth 
having  rocky  and  pitted  enamel  with  those  which 
were  truly  syphilitic  in  their  origin  ;  and  many 
persons  supposed  themselves  to  inherit  syphilis, 
who  merely  possessed  teeth  bearing  marks  upon 
them  which  registered  a  temporary  illness  or  a 
condition  of  depressed  nutrition  in  childhood  when 
the  affected  teeth  were  forming.  Teeth  with  rocky 
and  pitted  enamel  vary  indefinitely  as  to  the  ex- 
tent of  their  defective  formation,  from  a  slight 
horizontal  grooving  in  the  enamel,  to  a  condition 
in  which  the  whole  surface  is  rugged,  and  studded 
with  pits  like  a  thimble.  In  extreme  cases  the 
enamel  may  be  almost  entirely  wanting  ;  but  there 
is  no  narmving  of  the  apices  of  the  crowns  of  the 
teeth,  and  no  crescentic  notch  in  the  superior  in- 
cisors, as  in  syphilis.  The  defects  of  the  enamel 
are  nearly  always  horizontal  in  their  disposition  ; 
and  even  the  pits  have  such  an  arrangement  in 
series.  This  condition  is  most  frequently  seen  in 
the  permanent  teeth,  though  sometimes  in  the  tem- 
porary. It  is  most  manifest  in  the  first  molars,  the 
incisors,  and  the  canines.  Rarely  it  affects  the  bi- 
cuspids, near  the  apices  of  the  cusps  ;  and  still 
more  rarely  the  whole  bicuspid  crown  suffers.  But 
It  will  be  observed  that  the  malformation  is  sym- 
metrical in  the  corresponding  teeth,  and  that  in  the 
different  teeth  it  has  occurred  at  a  point  in  its 
development  which  each  tooth  had  attained  at  one 
particular  date  ;  and  probably  the  mildest  and 
severest  cases  are  essentially  the  same  in  their 
pathological  meaning,  the  difference  being  only  one 
of  degree.  It  has  been  supposed  by  Hutchin- 
son that  this  condition  of  teeth  is  the  result  of  the 


constitutional  influence  of  mercury  given  in  child- 
hood ;  but  it  is  extremely  rare  for  mercury  to  affect 
the  mouth  in  children,  and  it  occurs  in  persons  not 
known  to  have  been  treated  with  mercurial  teething- 
powders.  The  microscopical  structure  of  teeth, 
thus  degenerated,  shows  that  the  condition  is- 
essentially  one  of  imperfect  calcification  of  the 
enamel  ;  and  any  influence  or  disease  of  childhood, 
suspending  for  a  time  or  depressing  the  nutrition, 
may  quite  possibly  be  an  efficient  cause. 

6.  Erosion. — Erosion  is  the  name  given  to  the 
process  by  which  saucer-shaped  cavities  or  grooves 
are  formed  on  the  labial  aspects  of  the  necks  of  the 
teeth.  They  are  generally  placed  transversely  ;  and 
though  at  times  attacking  all  teeth,  are  most  fre- 
quently seen  on  front  ones.  The  surface  of  erosion 
is  hard,  polished,  and  often  not  at  all  discoloured 
until  the  pulp  is  approached,  wherein  it  differs  from 
caries  ;  and  the  teeth  attacked  frequently  become  sO' 
weakened  as  to  break  off.  Erosion  seems  to  be  due 
to  a  chemical  solvent,  the  source  of  which  is  pro- 
bably the  gum-margins. 

Some  doubt  remains  as  to  its  setiology  ;  it  may- 
be a  softening  due  to  the  same  agencies  as  the  com- 
mencement of  caries,  attrition  constantly  removing 
the  softened  portions  ;  and  it  has  been  suggested 
that  it  may  be  due  to  some  agent  which  primarily 
attacks  the  organic  portion,  leaving  the  lime-salts- 
free  to  be  rubbed  away. 

Treatment.  —The  cavities  due  to  erosion  should 
be  filled  if  deep  enough  ;  otherwise  the  sensitiveness- 
generally  present  should  be  treated  by  nitrate  of 
silver  in  the  form  of  the  solid  pencil,  which,  how- 
ever, discolours  the  dentine  deeply,  or  by  chloride  of 
zinc. 

7.  Eruption  of  Wisdom-Teeth,  Difficult. — 

Insufficiency  of  room  in  the  jaw  for  the  advent 
of  the  wisdom-teeth  is  sometimes  attended  bj^ 
very  painful  and  even  serious  symptoms,  especially 
in  the  lower  jaw.  The  wisdom-tooth  remains  im- 
pacted at  the  base  of  the  ascending  ramus  of  the 
jaw,  growing  and  pressing  against  the  second 
molar.  This  gives  rise  to  inflammation  and  pain, 
wandering  down  the  neck  and  arm,  the  latter  being^ 
often  weakened  in  muscular  power.  In  acute  and 
neglected  cases,  abscess  forms  at  the  angle  of  the 
jaw,  and  burrows  about  the  cheek.  One  remark- 
able symptom  is  trismus,  which  is  very  usual  ire 
these  cases,  and  is  characteristic ;  the  masseter 
muscle  becoming  contracted  and  firmly  set,  so  that 
the  jaws  can  hardly  be  opened  a  quarter  of  an  inch. 
This  locking  of  the  jaw  sometimes  occasions  very 
unnecessary  alarm. 

Reflex  nervous  symptoms  are  sometimes  occa- 
sioned by  the  resisted  eruption  of  the  lower  wisdom- 
teeth,  and  cured  by  removal  of  the  cause  of  irrita- 
tion. Upper  wisdom-teeth  occasionally  give 
trouble  by  growing  into  and  causing  ulceration  of 
the  cheek. 

Treatment  The  treatment  depends  much  on 

the  degree  of  obstruction.  Excision  of  the  flap  of 
ulcerated  gum  which  overlies  the  wisdom-tooth  is- 
occasionally  sufficient  to  relieve  the  symptoms : 
otherwise  removal  of  the  wisdom-tooth  is  the  proper 
cure.  Where  there  is  trismus,  it  is  necessary  tO' 
force  open  the  jaws  with  a  gag  under  an  anfesthetic, 
and  then  extract  the  tooth  if  possible.  If  it  cannot 
be  reached,  the  second  molar  should  be  extracted. 
The  relief  to  pressure  thus  afforded  will  often  give 
complete  relief,  though  if  there  be  much  suppuration 
in  association  with  an  obstructed  wisdom-tooth,  the 
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removal  of  that  tooth  is  usually  advisable.  The 
trismus  vanishes  on  extraction  of  the  tooth. 

8.  Extraction  of  Teeth. — In  these  days  it 
might  hardly  appear  necessary  to  say  that  forceps 
should  be  sterilised  either  by  boiling  or  by  dipping 
their  jaws  into  strong  carbolic  acid,  yet  many  who 
would  not  think  of  using  any  other  surgically  dirty 
instrument  are  careless  about  tooth-forceps,  not- 
withstanding that  several  fatal  cases  of  septicaemia 
have  been  traced  almost  certainly  to  dirty  forceps. 
If  a  little  concentrated  carbolic  acid  remains  upon 
the  jaws  of  the  instrument  it  does  no  harm.  It  is  a 
matter  of  everyday  observation  that  the  more  the 
bone  of  a  socket  is  damaged  in  an  extraction,  the 
more  do  sulisequent  inflammatory  conditions  prevail, 
so  that  this  should  be  avoided  as  far  as  possible  ;  the 
interior  of  the  socket  is  filled  up  with  and  protected 
by  clot,  but  any  lacerated  portions  of  the  edge  of 
bone  denuded  of  their  gum-covering  rarely  heal 
kindly. 

9.  Haemorrhage  after  Tooth-Extraction. 

When  a  tooth  is  extracted  the  nutrient  artery  of  the 
pulp  is  torn  across  and  usually  soon  ceases  to  bleed. 
When  troublesome  haemorrhage  ensues  it  is  com- 
monly from  this  vessel  and  not  from  those  of  the 
socket  that  it  proceeds.  Primary  haemorrhage  is 
that  which  commonly  occurs,  and  if  there  be  no 
great  damage  done  to  the  bony  walls  of  the  socket, 
is  rarely  difficult  to  arrest.  Very  hot  or  very  cold 
water  generally  stops  the  bleeding  at  once,  or  failing 
this,  temporary  arrest  of  the  bleeding  by  pressure  of 
the  finger  over  the  open  mouth  of  the  socket  r)ften 
succeeds  by  giving  time  for  a  clot  to  form.  Failing 
this,  a  tent  of  matico-leaf  rolled  up  rough  side  out- 
wards and  placed  in  the  socket  of  each  root  assists 
in  the  formation  of  a  firm  clot,  but  it  may  some- 
times be  necessary  to  pack  each  socket  firmly  with 
graduated  compresses  of  wool  dipped  in  styptic  col- 
lodion or  some  other  astringent,  or  the  tooth  itself 
may  be  used  as  a  plug.  The  objection  to  using 
any  form  of  plug  is  that  the  natural  process  of  healing 
is  greatly  retarded.  If  the  sockets  be  much 
damaged  there  may  be  a  difficulty  in  making  an 
efficient  plug.  The  routine  use  of  applications  such 
as  perchloride  of  iron  is  much  to  be  deprecated  ; 
if  there  be  any  strong  hsemorrhagic  tendency  a 
much  larger  bleeding  surface  is  thus  created.  If 
tliese  measures  fail,  a  firm  compress  should  be  placed 
over  the  plugged  sockets  and  pressure  made  upon  it 
liy  means  of  the  opposing  teeth,  which  may  be 
maintained  by  the  help  of  a  four-tailed  bandage. 
The  patient,  even  if  faint,  should  take  no  alcohol 
nor  any  hot  drink  ;  a  very  hot  foot-bath  is  of  ser- 
vice, and  in  some  cases  an  emetic,  by  its  depressant 
effect,  arrests  obstinate  bleeding.  Haemostatics 
may  be  given  internally,  but,  as  a  rule,  are  ineffi  - 
cient.  If  it  become  necessary  to  extract  a  tooth 
ior  a  patient  in  whom  hemorrhagic  tendencies  are 
suspected  or  known  to  exist,  it  is  safer  to  plug  the 
socket  at  once  without  waiting  ;  in  one  such  case 
the  writer  had  no  trouble  with  the  tooth  though  the 
patient  nearly  lost  his  life  from  epistaxis,  which 
came  on  immediately  after  recovery  from  nitrous- 
oxide  anresthesia.  A  few  fatal  cases  have  occurred 
in  which  the  difficulty  has  been  greatly  increased  by 
caustic  applications  ;  the  actual  cautery  is  of  little 
use,  as  it  is  impracticable  to  reach  the  bleeding 
point  at  the  bottom  of  the  socket.    See  p.  617. 

10.  Hygiene  of  the  Mouth. — The  established 
"act  that  dental  caries  is  dependent  upon  micro- 
'organisms,  and  the  growing  belief  that  other  infec- 


tions may  be  due  to  the  micro-organisms  of  the 
mouth,  render  it  important  that  intelligent  care 
should  be  given  to  keeping  the  mouth  in  a  con- 
dition as  pure  as  possible.  The  use  of  foods  which 
require  considerable  mastication  tends  in  this  direc- 
tion, and  in  so  far  as  elaborate  cooking  defeats  this 
end,  the  tooth-brush  must  take  its  place.  A  tooth- 
powder  should  contain  some  soap,  or  a  soap  may 
contain  a  polishing  powder.  In  addition  there 
should  be  some  antiseptic  which  is  efficient,  and  at 
the  same  time  is  not  injurious  to  the  teeth,  nor  to 
health  if  a  little  be  swallowed.  These  requirements 
are  fairly  well  fulfilled  by  benzoic  acid  and  saccharin, 
but  many  other  substances  might  be  employed,  such 
as  thymol  and  the  various  essential  i.iils.  Where 
the  form  of  teeth  is  such  that  particles  of  food 
lodge  easily,  they  should  be  remo\'ed  either  by 
drawing  silk  between  the  teeth  or  by  the  use  of  a 
wooden  or  quill  toothpick.  Nothing  conduces  so 
much  to  the  growth  of  organisms  and  the  occur- 
rence of  caries  as  the  lodgment  of  food,  and  anti- 
septic washes  fail  to  reach  the  matter  packed  in 
between  teeth.  And  in  mouths  where  there  is  any 
suppuration  an  antiseptic  mouth-wash  should  be 
freely  used  several  times  a  day.  Mercuric  chloride 
is  too  unpleasant  and  too  poisonous  for  everyday 
use  in  the  mouth,  but  experiment  has  shown  that 
by  its  use  the  nearest  approach  to  a  sterile  mouth 
has  been  obtained.  Hence  for  special  purposes, 
such  as  the  preparation  of  the  mouth  for  any  opera- 
tion, it  should  be  employed  in  the  strength  of 
I  :  2500.  It  need  hardly  be  said  that  no  untreated 
carious  teeth  should  be  allowed  to  remain,  nor 
should  any  suppurating  stumps.    See  also  p.  209. 

Too  little  attention  is  paid  to  the  condition  ot 
the  mouth  during  acute  disease.  At  such  times  a 
diet  requiring  no  use  of  the  teeth  and  vitiated 
secretions  call  for  more  than  the  usual  amount  of 
care.  Nurses  should  be  instructed,  in  every  case 
in  .  which  it  is  practicable,  to  brush  the  patient's 
teeth  with  a  soft  tooth-brush,  and  to  use  a  mouth- 
wash for  the  purpose.  An  agreeable  one  consists 
of  Thymol,  gr.  iij  ;  Benzoic  Acid,  5SS ;  Oil  of 
Wintergreen,  5SS  ;  Sp.  Vini,  jiij,  enough  to  be 
dropped  into  a  wine-glass  of  water  to  make  it  quite 
cloudy.  Condy's  Toilet  Fluid  much  diluted  is  also 
often  very  refreshing  when  the  patient's  mouth  is 
dry  and  an  unpleasant  taste  is  present. 

II.  Anomalies  In  Number,  Shape,  and 
Position  of  Teeth. — These  are  for  the  most 
part  of  interest  to  the  dentist  only.  Total  deficiency 
of  teeth  sometimes  occurs,  the  subjects  commonly 
having  other  abnormalities,  such  as  hair  all  over  the 
face  and  body,  or  sometimes  partial  deficiency  of 
hair,  or  imperfect  development  of  nasal  bones,  or  of 
the  external  ear.  Individual  teeth  are  sometimes 
absent,  the  lateral  incisor  being  the  one  most  fre- 
quently suppressed,  and  this  peculiarity  sometimes 
occurs  in  so  many  members  as  to  become  almost  a 
'family  mark.'  Occasionally  also  a  temporary 
tooth  is  retained  and  it  becomes  a  question  whether 
it  should  be  extracted  or  not.  The  existence  or 
non-existence  of  its  permanent  successor  can  often 
be  determined  by  a  skiagram.  Excess  in  number 
is  also  met  with,  the  added  teeth  being  termed 
supernumerary  teeth  ;  they  are  usually  abnormal  in 
form  and  furnished  with  imperfect  roots. 

Wisdom-teeth  seldom  conform  exactly  to  the 
form  typical  of  the  human  molar,  at  least  in  the 
higher  races  of  mankind,  and  together  with  their 
irregularity  of  form  there  is  great  uncertainty  in  the 
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date  of  their  eruption.  Hence  it  is  argued  tliat 
the  wisdom-tooth  is  gradually  disappearing  in  the 
higher  races  of  mankind. 

Anomalies  in  position  are  very  common  and  are 
more  often  due  to  overcrowding  than  to  any  other 
cause,  the  growth  of  the  jaws  being  inadequate  to 
provide  space  for  the  teeth  to  occupy  a  regular  arch. 
Apart  from  the  disfigurement  the  crowding  tends  to 
the  lodgment  of  food  and  so  to  the  decay  of  the 
teeth,  so  that  it  should  never  be  neglected.  In 
children  with  '  adenoids  '  the  habitually  open  mouth 
seems  to  lead  to  a  transversely  contracted  arch  so 
that  the  range  of  the  teeth  is  more  or  less  V-shaped, 
and  thumb-sucking  through  continued  pressure  leads 
to  a  deformation  of  the  jaw  in  which  undue  pro- 
minence of  the  front  teeth  is  the  most  conspicuous 
effect.    See  p.  716. 

12.  Loosening  of  Teeth. — Seei6.  Periosteum, 
Diseases  of  Dental. 

13.  Necrosis  of  the  Jaw  and  Teeth  after 
the  Eruptive  Fevers. — Necrosis  of  the  jaw  and 
teeth  is  among  the  secondary  maladies  which  are  apt 
to  occur  after  small-pox,  scarlet  fever,  and  measles 
in  children,  and  the  cases  are  all  singularly  alike. 
They  usually  occur  between  the  third  and  eighth 
years,  and  the  severity  of  the  previous  attack  of 
fever  is  immaterial.  The  local  symptoms,  which 
usually  appear  from  three  to  six  weeks  after  the 
primary  disease,  consist  in  a  separation  of  the  gum 
around  one  or  more  of  the  temporary  teeth  ;  and 
this  continues  until  the  bare  jaw  is  exposed  to  a 
depth  which  corresponds  not  only  to  the  temporary 
teeth,  but  to  the  bony  capsules  of  their  immature 
successors.  Transverse  ulceration  then  usually 
follows  ;  and.  the  temporary  teeth,  their  alveoli,  the 
immature  permanent  teeth,  and  their  bony  capsules 
are  shed.  Frequently  this  occurs  on  both  sides  of 
the  mouth  symmetrically.  There  is  no  swelling  or 
formation  of  supplemental  bone.  In  the  lower  jaw, 
the  base  of  the  bone  is  rarely,  if  ever,  involved  ; 
and  the  consequent  disfigurement  is  singularly 
slight.  These  exfoliations  occur  much  more  fre- 
quently after  scarlet  fever  than  after  measles  ;  and 
they  are  rare  after  small-pox.  Limited  necrosis 
occurs  sometimes  in  consequence  of  alveolar  abscess, 
and  sometimes  thin  flakes  of  the  alveolus  overlying 
the  front  teeth  necrose  without  apparent  cause. 
More  severe  necroses  also  occur  when  arsenical 
dressings  have  escaped  from  the  tooth -cavity. 

Treatment. — The  treatment  of  these  cases 
should  consist  in  as  little  local  interference  as 
possible.  Little  need  be  done,  beyond  attention  to 
cleanliness  and  deodorisation,  and  the  removal  of 
the  secjuestra  when  quite  loose.  The  general  con- 
dition of  the  patient  will  require  careful  treatment. 

14.  Phosphorus-Necrosis.  —  Workers  in 
match-works  are  subject  to  necrosis  of  the  jaws,  some- 
times of  great  severity.  The  accepted  idea  has  been 
that  they  are  only  in  danger  of  this  when  there  are 
carious  teeth,  it  being  supposed  that  the  poison 
obtains  direct  access  to  the  bone  through  the  tooth- 
cavity.  There  can  be  no  doubt  that  it  is  important 
that  the  teeth  in  lucifer-match  workers,  notably 
where  ordinary  phosphorus  is  employed,  should  be 
carefully  attended  to,  but  it  is  open  to  doubt  whether 
the  common  explanation  of  the  causation  of  the 
lesion  is  correct.  There  is  not  the  smallest  reason 
to  suppose  that  the  existence  of  a  carious  cavity, 
before  the  pulp  has  become  involved,  can  be  a 
means  of  access  ;  it  is  only  when  the  pulp  has 
become  involved  and  is  dying  or  dead  that  it  can 


be  important.  And  in  the  majority  of  cases 
which  have  been  sufficiently  well  recorded,  the 
mischief  has  only  happened  when  teeth  were  dead 
and  suppurating.  As  there  are  cases  of  phosphorus- 
necrosis  occurring  long  after  the  patients  have 
ceased  to  work  in  match-factories,  and  as  there  is 
some  evidence  to  show  that  in  persons  long  exposed 
to  the  fumes  of  phosphorus  (it  being  probably  the 
lower  oxides  which  are  the  most  mischievous)  other 
bones  in  no  way  exposed  get  affected,  it  seems  pro- 
bable that  the  frequent  incidence  upon  the  jaw- 
bones is  rather  to  be  explained  by  the  supposition 
that  the  poison  induces  a  general  condition  of  pre- 
disposition to  periostitis  and  necrosis,  while  the  jaw- 
bones being  through  the  medium  of  septic  teeth  in- 
finitely more  frequently  affected  with  periostitis  than 
any  other  bones  naturally  become  the  usual  site  of  this 
form  of  necrosis.  The  treatment  is  to  be  conducted 
on  general  principles,  premature  interference  being 
especially  harmful.    See  ■p.  1 1 13. 

15.  Nervous  disorders  caused  by  the 
Teeth. — The  most  frequent  and  the  most  familiar  of 
these  is  pain  of  neuralgic  type  referred  to  spots  at  a  dis- 
tance from  the  teeth,  and  unaccompanied  by  localised 
pain  in  these  organs.  Thus  pain  may  be  felt  in  the 
eye,  in  the  region  of  the  ear,  in  the  supra-orbital 
region,  or  even  in  the  neck  and  upper  arm  ;  and 
this  pain  may  come  and  go  at  definite  times  in  the 
day,  being  temporarily  cured  by  a  meal,  being  in- 
duced by  extra  fatigue,  and  in  fact  behaving  pre- 
cisely like  what  we  term  a  neuralgia.  Hence  a  pain 
that  is  relieved  Ijy  quinine  and  not  felt  in  any  tooth 
may  nevertheless  be  due  to  disease  of  the  teeth. 
The  condition  which  is  usually  found  in  such  cases 
is  a  very  local  but  intense  inflammation  of  the  pulp 
of  one  of  the  teeth  ;  when  the  inflammation  of  the 
pulp  is  more  widespread  local  pain  is  seldom  absent 
(see  p.  1671).  Pain  of  a  neuralgic  type  may  also, 
but  less  commonly,  be  produced  by  other  causes 
such  as  exostosis  of  the  roots  of  teeth,  while  inflam- 
matory affections  of  the  roots  of  teeth  generally 
cause  a  distinctly  local  pain.  Paroxysmal  neuralgia 
of  excessive  severity,  the  '  tic '  of  older  writers,  is 
rarely,  if  ever,  due  to  diseases  of  the  teeth. 

Besides  pain  other  reflex  disturbances  may  some- 
times be  traced  to  teeth.  Lachrymation  on  the 
affected  side,  blepharospasm,  and  even  amaurosis 
have  been  observed,  and  such  severe  nutritional 
disturbance  as  glaucoma  has  been  attributed  to  the 
same  cause.  Muscular  spasm  in  the  form  of  trismus 
has  been  alluded  to  in  connection  with  the  eruption 
of  wisdom-teeth,  and  the  writer  has  seen  strong  and 
very  painful  spasm  of  the  muscles  which  open  the 
jaw  induced  by  closure  of  the  mouth  making  con- 
tact with  an  exceedingly  tender  spot ;  the  spasms 
continued  for  some  time  afterwards. 

Nerves  may  become  involved  by  direct  extension 
of  inflammation  from  the  teeth  :  thus  the  facial 
nerve  has  been  partially  paralysed  by  inflammation 
extending  from  an  upper  wisdom-tooth  ;  the  inferior 
dental  nerve  has  been  similarly  involved  in  its  bony 
canal,  and  the  nerves  passing  through  the  upper 
jaw  have  been  affected  :  these  cases  are  rare. 

16.  Periosteum,  Alveolar  Dental,  Diseases 
of  [Periostitis).  —  Synon.  :  Periodontitis;  Peri- 
cementitis.— Mechanical  injury,  such  as  blows  upon 
the  teeth,  and  in  rare  cases  general  conditions  pro- 
bably of  rheumatic  character,  may  induce  periostitis, 
in  this  latter  case  affecting  many  or  all  of  the  teeth 
simultaneously.  Mercury  also  will  cause  it  if 
pushed  too  far,  and  it  is  sometimes  observed  in 
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tertiary  syphilis  independent!}  of  the  administration 
of  mercury. 

In  the  vast  majority  of  cases,  however,  dental 
periostitis  is  septic  and  is  due  to  infection  through 
the  apical  foramen  by  which  the  vessels  and  nerves 
enter  the  tooth-pulp.  It  is  associated  with  a  dead 
or  nearly  dead  tooth-pulp,  which  is  always  crammed 
with  organisms  of  a  highly  virulent  character.  The 
periosteum  has  some  little  power  of  resistance,  so 
that  when  infected  it  by  no  means  always  runs  on 
to  suppuration,  if  early  treatment  is  undertaken. 
If  the  septic  material  is  not  afforded  free  exit  and 
antagonised  by  antiseptics,  the  inflammation  spreads 
widely  through  the  tooth-socket,  while  suppuration 
occurs  at  the  apex  of  the  root  which  becomes  de- 
tached and  lies  in  a  small  abscess  ;  if  the  tooth  is 
extracted  at  this  stage  the  abscess-sac  comes  away 
with  the  root.  If  the  root-canal  is  not  sufficiently 
patent  to  give  exit  to  the  pus,  the  overlying  bone 
becomes  perforated  and  the  pus  finds  an  outlet 
between  the  alveolus  and  the  lip  or  the  cheek,  or 
sometimes  makes  its  way  to  the  outer  surface  and 
points  on  the  face. 

In  the  earlier  stages  the  tooth  is  elongated  and 
tender,  though  gentle  continued  pressure  often 
affords  relief,  and  the  margin  of  the  gum  is  marked 
by  a  red  line.  In  the  later  stages  the  pain  is  severe, 
especially  at  night  and  in  the  recumbent  position, 
and  does  not  abate  until  the  pus  has  found  an  exit 
from  the  bone.  Then  external  swelling  appears, 
and  with  its  appearance  the  pain  usually  moderates, 
unless  the  case  is  of  exceptional  severity.  A  chronic 
gumboil  which  provides  free  exit  for  any  pus  that 
may  form  is  not  necessarily  painful  nor  is  the  tooth 
always  tender.  In  a  few  rare  instances  the  infec- 
tion has  been  so  intense  that  diffuse  osteitis  is  set 
up  with  consequent  necrosis  ;  and  even  fatal  cases 
occur.  These  fatal  complications  take  the  form  of 
septicemia,  pyjemia,  erysipelatous  inflammations  of 
the  face  and  neck,  or  extension  of  inflammation 
through  the  foramina  at  the  liase  of  the  skull  to 
the  meninges. 

Treatment. — Cases  of  simple  periostitis, 
whether  due  to  injur)'  or  to  constitutional  condi- 
tions, do  not  run  on  to  suppuration.  Rest  to  the 
affected  teeth,  slight  counter-irritation  such  as  the 
application  to  the  gums  of  equal  parts  of  Tincture 
of  Iodine  and  Fleming's  Tincture  of  Aconite,  warm 
lotions  and  the  like,  are  generally  sufficient  to  give 
relief.  When  constitutional  conditions  exist  they 
should  be  appropriately  treated.  Iodide  of  Potas- 
sium in  a  few  full  doses  is  often  of  great  value  in 
general  dental  periostitis,  although  it  itself  is 
capable  of  actually  causing  a  similar  condition  when 
its  use  is  prolonged.  In  septic  periostitis  the  first 
thing  to  be  done  is  thoroughly  to  open  up  and  dis- 
infect the  offending  tooth,  taking  especial  care  that 
the  root-canals  are  cleansed  and  pervious  to  their 
very  ends  ;  and  if  there  is  reason  to  suppose  that 
any  pus  has  already  been  formed  the  tooth  should 
be  closed  but  very  lightly,  so  that  there  may  be 
drainage.  For  this  disinfection  peroxide  of  hydro- 
gen is  one  of  the  best  agents,  or  perchloride  of  mer- 
cury may  be  used.  So  soon  as  it  is  found  that  the 
inflammation  has  subsided  and  the  interior  of  the 
tooth  is  clean  and  aseptic,  the  root-canals  and  the 
cavity  may  Ije  filled.  The  tooth  is  then  harmless, 
and  although  the  pulp  is  gone  and  the  dentine 
dead,  the  cemenlum  remains  alive  and  has  healthy 
periosteum  attached  to  it.  Such  a  tooth  must  not 
be  filled  (unless  there  he  a  fistula  on  the  gum)  till 


all  suppuration  has  ceased,  and  the  success  of  the 
operation  depends  on  the  completeness  with  which 
the  roots  can  be  disinfected  and  filled  ;  with  teeth 
with  large  and  straight  roots  the  percentage  of  suc- 
cess is  very  high.  If  inflammation  has  extended 
far  beyond  the  immediate  surroundings  of  the  tooth, 
and  does  not  yield  to  treatment  promptly,  it  may  be 
advisable  to  extract  it. 

A  chronic  abscess-sac  on  the  root  of  a  tooth 
sometimes  becomes  apparently  cystic  and  contains 
cholesterin.  Although  the  cementum  of  a  '  dead  ' 
tooth,  i.e.  a  tooth  of  which  the  pulp  is  dead,  usually 
remains  alive,  it  also  may  die,  and  the  tooth  is  then 
described  as  '  necrosed  '  ;  if  not  extracted  it  will 
speedily  be  expelled  by  suppuration.  This  result 
has  been  known  to  follow  an  arsenical  dressing  if 
too  large  a  dose  be  used,  or  if  it  be  left  too  long  in 
the  tooth  after  the  destruction  of  the  nerve  has 
been  accomplished.  The  periosteum  may  become 
detached  from  a  portion  only  of  the  cementum,  the 
rest  remaining  alive  and  healthy  ;  such  teeth  ma}' 
be  long  retained. 

17.  Exostosis  of  the  Cementum. — The 
normal  cementum  on  a  human  tooth  is  quite  thin, 
but  it  is  subject  to  subsequent  deposits  which  may 
thicken  it.  This  may  occur  on  sound  teeth  as  well 
as  upon  those  which  are  diseased,  and  may  taki- 
the  form  of  nodular  excrescences,  or  may  be  gene- 
rally distributed.  The  bony  socket  is  absorbed 
to  make  room  for  it,  and  it  may  lead  to  the 
fusion  of  the  several  roots  which  were  originally  dis- 
tinct or  may  even  unite  the  roots  of  two  contiguous 
teeth.  A  peculiarity  of  the  process  is  that  it  is 
generally  intermittent,  periods  of  absorption  alter- 
nating with  those  of  deposition,  the  latter  pre- 
ponderating. In  slight  degree  it  gives  rise  to  no  in- 
convenience ;  but  when  considerable,  the  tooth  ma\- 
become  tender  to  percussion,  and  may  give  rise  to 
pain  not  very  distinctly  located,  and  even  to  con- 
siderable neuralgia.  Sometimes  the  enlargement 
can  be  felt  through  the  gums,  but  it  is  often  impos- 
sible to  diagnose  it  with  certainty  except  by  the 
help  of  a  skiagram  (which,  however,  is  by  no  means 
always  conclusive),  until  one  or  more  teeth  have  been 
extracted  and  seen.  A  good  many  of  the  teeth  are 
usually  aftected,  often  successively,  and  nothing  can 
be  done  in  the  way  of  remedy  save  extraction. 
But  a  dead  tooth  which  has  repeatedly  been  the 
subject  of  slight  degrees  of  inflammation  is  usually 
the  site  of  more  or  less  exostosis,  and  this  would  be 
no  indication  that  others  are  likely  to  be  affected. 

18.  Tooth-pulp,  Inflammation  of. — When 
the  pulp  is  actually  exposed,  or  sufficiently  nearly 
so  to  be  infected  by  organisms,  inflammation 
speedily  ensues.  This  may  be  limited  to  a  small 
area,  in  which  case  pain  may  be  absent,  slight  or 
severe,  intermittent  or  neuralgic  in  type  ;  or  it 
may  involve  the  whole  pulp,  in  which  case  pain 
is  always  severe,  throbbing,  aggravated  by  changes 
of  temperature,  or  by  anything  which  increases  the 
blood-pressure,  such  as  dependent  position  of  the 
head.  When  cold  water  held  in  the  mouth  gives  re- 
lief, and  the  pain  returns  as  soon  as  the  tooth  warms 
up  again,  severe  inflammation  which  will  soon  result 
in  the  death  of  the  pulp  en  iimssc  may  be  diagnosed. 
The  tooth-pulp  is  singularly  devoid  of  recuperati\c 
power  :  when  once  it  has  ached  severely  there  is 
no  chance  of  its  ultimate  recovery  to  health,  and 
the  sooner  it  is  killed  the  better  for  the  patient's 
comfort.  The  death  of  the  pulp  is  generally 
sudden  ;    a  violently  aching  pulp  ceases  to  ache 
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almost  abruptly,  and  this  cessation  is  coincident 
with  thrombosis  of  its  nutrient  vessels.  A  period  of 
freedom  from  pain  then  ensues  during  which  de- 
composition of  the  pulp  takes  place,  toxic  products 
and  organisms  escape  from  the  apical  foramen,  and 
periosteal  inflammation  and  ultimately  gumboil 
follow.  These  sequelfe  may  not  take  place  if  the 
opening  into  the  pulp-cavity  is  sufficiently  free  to 
allow  of  the  escape  of  gas  and  other  liquid  products 
by  that  route. 

Acute  general  inflammation  of  the  pulp  may  also 
be  caused  by  changes  in  temperature  conducted 
through  metallic  fillings  which  are  too  close  to  it 
without  any  actual  exposure  having  ever  existed. 

Treatment. — Pure  carbolic  acid  or  creosote 
applied  on  a  pledget  of  wool  to  the  exposed  spot 
will  often  give  temporary  relief,  if  the  inflammation 
be  not  of  the  most  violent  character,  but  the  nerve 
should  as  soon  as  possible  be  destroyed  with 
arsenious  acid,  of  which  about  a  sixteenth  of  a 
grain  is  sufficient  ;  if  the  nerve  be  left  to  die  of 
itself  there  is  much  more  risk  of  septic  infection  of 
the  periosteum,  but  the  application  of  arsenic  re- 
quires skill  and  care.  It  should  be  very  exactly 
applied  to  the  point  of  exposure,  as  if  it  gets  to  the 
pulp  imperfectly  it  causes  unnecessary  pain  by 
further  irritating  it  without  speedily  killing  it.  If 
any  of  it  escapes  on  to  the  gum  it  causes  sloughing 
and  even  exfoliation  of  portions  of  the  edge  of  the 
socket.  It  should  not  be  left  in  more  than  two 
days,  when  the  dead  pulp  can  usually  be  removed. 

When  the  inflammation  is  localised  it  sometimes 
happens  that  the  congested  pulp  swells  through  the 
opening  and,  new-growth  taking  place  in  it,  a 
polypus  of  the  pulp,  which  may  fill  up  the  whole  of 
the  carious  cavity,  is  formed.  This  appears  not  to 
contain  nervous  tissue  in  any  quantity,  as  it  is 
usually  not  tender  to  the  touch,  unless  pressure  be 
indirectly  made  thereby  on  the  pulp  within  the 
walls  of  the  pulp-chamber.  Such  a  pulp  may  still 
be  destroyed  with  arsenic,  but  the  ultimate  results 
are  not  very  satisfactory  ;  no  pain  is  attendant  on 
this  condition.  A  special  bacillus,  B.  gangrenae 
pulpse,  has  been  described  as  infesting  dead  pulps  ; 
the  reaction  is  always  alkaline,  so  that  softening  of 
the  walls  of  the  pulp-cavity  in  the  root  does  not 
usually  occur. 

19.  Tooth-pulp,  Degenerations  of  the. — 
In  old  age  and  in  teeth  which  are  loosening  the 
pulp  loses  to  a  considerable  extent  its  nervous  and 
cellular  elements,  which  are  replaced  by  fibrous 
tissue.  When  subject  to  slight  but  prolonged  irri- 
tation, such  as  is  produced,  for  instance,  by  gradual 
wearing  down  of  the  tooth  until  the  pulp  is  ap- 
proached, it  may  partially  or  wholly  calcify,  so  that 
it  does  not  become  exposed  on  further  wear.  Irre- 
gular calcifications  in  the  form  of  hard  nodules  also 
occur  in  its  substance  even  in  sound  teeth  ;  these 
are  often  unsuspected  as  they  cause  no  incon- 
venience, but  occasionally,  perhaps,  because  they 
have  involved  nerve-filaments,  they  cause  neuralgic 
pains  and  hyperesthesia  of  the  tooth.  They  never, 
however,  cause  ordinary  toothache  of  any  severity. 

20.  PyorrhcBa  Alveolaris. — This  disease  is 
of  much  importance  on  account  of  its  frequency, 
and  because  in  it  the  patient  is  swallowing  in  the 
twenty-four  hours  larger  quantities  of  pus  than  in 
any  other  dental  disorder.  The  first  indication 
seen  is  that  the  margin  of  the  gum,  which  ought  to 
adhere  closely  to  the  necks  of  the  teeth,  is  in  places 
detached  from  them  and  is  thickened.    Even  at 


this  stage,  though  more  markedly  later,  if  firm 
pressure  be  made  with  the  finger,  a  face  of  pus  or 
blood-stained  fluid  can  be  squeezed  out  of  the  in- 
tervening space.  As  it  progresses,  the  detachment 
proceeds  to  greater  depth,  so  that  an  instrument  or 
a  piece  of  silk  can  be  passed  down  for  some  dis- 
tance between  the  tooth  and  its  socket,  the  pouch 
ultimately  often  extending  the  whole  length  of  the 
root,  and  leading  to  the  complete  detachment  and 
loss  of  the  tooth.  Several  teeth  are  affected,  and 
it  may  extend  round  the  whole  mouth.  From 
these  pouches  there  is  a  continual  secretion  of  pus, 
which  is  swallowed  during  the  day,  but  at  night  some- 
times runs  out  and  stains  the  pillow.  This  pus  is  full 
of  organisms,  but  no  specific  organism  of  the  disease 
has  been  discovered.  As  it  progresses,  the  edges  of 
the  sockets  are  absorbed,  the  absorption  being 
deepest  next  to  the  tooth,  so  that  the  edge  is  cupped 
and  the  appearance  readily  recognisable  in  a  mace- 
rated skull.  It  thus  progresses  from  the  surface 
inwards  ;  but  it  is  not  certain  whether  it  originates 
in  the  gum,  in  the  edge  of  the  alveolar  periosteum, 
or  in  the  edge  of  the  bone  itself.  It  was  formerly 
supposed  to  be  set  up  by  the  irritation  of  deposits 
of  tartar  ;  but  there  are  many  reasons  for  rejecting 
this  idea  :  the  tartar,  when  present  at  all,  is  second- 
ary, being  deposited  in  the  vacant  pouches.  There 
is  neither  tenderness  nor  pain  in  its  earlier  stages, 
so  that  it  is  often  overlooked.  It  is  rare  before 
middle  life  ;  but  although  it  has  much  in  common 
with  the  processes  by  which  teeth  are  lost  in  ad- 
vanced age,  it  appears  to  be  distinct  from  these, 
especially  in  the  abundance  of  the  secretion.  It 
appears  to  spread  from  tooth  to  tooth,  but  it  is  not 
clear  that  this  is  by  virtue  of  an  infection,  as  it  is  apt 
to  be  more  or  less  symmetrical  on  the  two  sides  of 
the  mouth.  Its  retiology  remains  obscure,  and  it  is 
not  certain  that  it  is  connected  with  any  recognised 
constitutional  condition,  though  a  somewhat  similar 
disease  is  found  in  stall-fed  animals  and  in  some 
wild  animals  kept  in  confinement,  notably  the 
lemurs.  Perfectly  sound  teeth  are  attacked  at 
least  as  frequently  as  those  which  are  or  have  been 
carious. 

Treatment. — This  is  unsatisfactory  ;  for  al- 
though great  temporary  improvement  can  easily  be 
attained,  the  disease  almost  always  recurs.  The 
margins  of  the  gum  should  be  painted  with  cocaine, 
all  tartar  carefully  removed,  and  the  pouches 
syringed,  any  especially  deep  ones  being  slit  up. 
Into  the  larger  pouches  a  strong  antiseptic  is  passed 
by  means  of  filaments  of  wool,  or  into  the  smaller 
pouches  by  means  of  a  thin  slip  of  wood.  Powdered 
sulphate  of  copper,  with  or  without  carbolic  acid, 
gives  good  results,  and  is  not  harmful  to  the  teeth. 
Mercuric  chloride  (i  :  500)  is  sometimes  used,  and 
this  treatment  is  repeated  every  three  or  four  days 
till  improvement  is  seen  in  the  diminution  or  ab- 
sence of  secretion.  The  patient  can  be  instructed 
to  carry  it  out  for  himself  in  accessible  positions, 
and  in  addition  the  teeth  should  be  brushed  with  a 
soft  brush  and  an  antiseptic  mouth-wash  several 
times  a  day.  Shampooing  the  gums  with  the  finger- 
tip tends  to  empty  the  pouches,  and  at  the  same 
time  to  remove  the  congestion  which  is  always 
present. 

21.  SyphiliticTeeth.—  Hutchinsonfirstpointed 
out  that  children  who  inherit  syphilis  are  liable  to 
characteristic  deformity  of  certain  teeth,  and  that 
this  is  not  infrequently  associated  with  specific  in- 
terstitial inflammation  of  the  cornea.  Syphilitic 
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teeth  are  small,  narrow,  more  or  less  pointed,  and 
usually  of  a  dirty-grey  colour.  Both  the  temporary 
and  permanent  sets  may  be  affected  ;  but  it  is 
the  front  teeth  of  the  latter,  and  often  the  first  per- 
manent molars,  that  exhibit  the  characteristic  and 
most  marked  deformity.  The  lower  incisors  are 
peggy  and  pointed  ;  those  of  the  upper  jaw  are  nar- 
rowed, instead  of  expanded  towards  the  cutting  edge; 
and  the  central  incisors  frequently  have  a  crcscentic 
notch.  This  is  due  to  the  tooth  having  been  sub- 
jected to  a  stunting  influence  at  the  period  when  its 
calcification  commenced.  Later  on  this  is  more  or 
less  surmounted,  so  that  the  parts  first  formed  are 
the  smallest.  The  other  irregularities  of  shape  in 
the  teeth  may  arise,  or  be  closely  imitated,  where 
there  is  no  specific  taint,  but  the  crescentic  notch 
in  the  contracted  cutting  edge  of  the  superior  per- 
manent central  incisor  is  believed  to  be  diagnostic 
of  inherited  syphilis.  Hutchinson  considers  that 
these  malformations  of  teeth  are  occasioned  by 
specific  stomatitis.  But  perverted  form  and  nutri- 
tion need  not  be  inflammatory  in  origin  ;  and  it 
may  be  doubted  whether  such  action  arises  in  these 
:ases.  The  teeth  are  dermal  organs,  and  upon  the 
jkin  syphilis  inflicts  some  of  its  chief  injuries. 

22.  Tartar.— The  teeth  at  or  near  the  margins 
af  the  gums  are  liable  to  become  coated  with  a  more 
Dr  less  hard  deposit  of  lime-salts  derived  from  the 
saliva.  This  consists  mainly  of  calcium  phosphate, 
with  a  varying  proportion  of  calcium  carbonate 
md  a  certain  proportion  of  organic  matter  ;  a  large 
variety  of  bacteria  thrive  in  it.  It  is  of  im- 
portance that  it  should  be  removed  ;  for  it  is  un- 
cleanly, is  a  nidus  for  bacteria,  and  causes  an 
unhealthy  condition  of  the  subjacent  gum.  Its  accu- 
mulation may  lead  to  a  progressive  recession  of  the 
Jum,  with  waste  of  the  alveolus  and  the  loss  of  the 
tooth.  It  is  more  than  doubtful,  however,  whether 
it  can  actually  set  up  the  condition  described  as 
Pyorrhoea  alveolaris.  When  it  is  present  in  that 
disease  it  is  probably  secondary  to  it.  A  form  of 
tartar  is  found  deep  in  the  alveolus  where  pouches 
exist  which  is  darker  in  colour  and  harder  ;  all  sorts 
af  hypotheses,  quite  unsupported  by  any  reliable 
Evidence,  have  been  propounded  as  to  its  real 
nature,  one  being  that  it  is  a  gouty  deposit  con- 
taining uric  acid  or  urates.     Sci:  p.  334. 

23.  Toothache,  Diagnosis  of. — It  may  be 
convenient  to  enumerate  the  ordinary  causes  of 
toothache  and  their  diagnosis,  although  this  involves 
some  recapitulation. 

Pain  tolerably  coiistaiil :  ( I )  Teeth  tender  to  pres- 
sure.—  Dental  periostitis,  septic  or  general  ;  ad- 
vanced stage  of  Pyorrhoea  alveolaris ;  pressure 
exercised  l)y  un-erupted  tooth  on  its  neighbours. 
(2)  Teeth  not  tender  to  pressure. — Inflamed  pulp, 
locally  or  generally  ;  irregular  calcification  of  pulp 
(rarely). 

Pain  intermittent.  —  Localised  inflammation  of 
pulp  ;  exostosis  ;  mild  periostitis  ;  calcifications  in 
pulp. 

Great  sensitiveness  to  change  of  temperature. — 
Exposed  pulp ;  inflamed  pulp,  the  latter  more 
aggravated  by  heat  than  by  cold,  which  often 
relieves  it. 

Moderate  sensitiveness  to  change  of  temperature. 
I'ulp  nearly  exposed  ;  slight  inflammation  of  pulp  ; 
periostitis  ;  exostosis.  See  also  PaIN  IN  VISCERAL 
1-)ISEASE,  p.  1 144. 

The  examination  of  the  teeth  should  be  made 
systematically.    They  should  first  be  inspected  with 


a  dental  or  laryngeal  mirror,  and  cavities  searched 
for  with  a  fine  instrument.  Then  the  teeth  should  be 
tapped  in  succession,  to  find  if  any  be  tender,  and 
finally  they  should  be  individually  tested  with  heat 
and  cold.  The  former  can  Ijest  be  applied  by  touching 
them  with  a  heated  instrument,  the  latter  by  a 
pledget  of  wool  dipped  repeatedly  in  cold  water. 
Finally  the  patient  should  be  asked  to  take  a 
mouthful  of  warm  water,  followed  by  one  of  cold 
water.    See  also  R(3ntgen  Rays,  p.  1437. 

With  regard  to  teeth  already  filled,  it  must  not 
be  forgotten  that  a  tooth-pulp  may  be  dying  under 
a  filling  which  has  in  no  way  failed. 

S.  J.  Salter. 

(".  S.  Tomes. 

TEETH,  Grinding  of. — Automatic  movements 
of  the  mouth  are  common  to  many  diseases,  espe- 
cially in  young  subjects.  The  movements  may  be 
vertical,  as  if  the  patient  were  chewing,  or  lateral, 
the  teeth  being  ground  together,  so  as  to  give  rise  to 
a  hard  unpleasant  grating  sound.  This  symptom  is 
not  necessarily  dependent  upon  disease,  as  it  may 
occur  in  excitable  children  during  sleep,  and  is  often 
an  indication  that  too  much  excitement  or  fatigue 
has  been  permitted.  Grinding  of  the  teeth  may  be 
observed  at  all  ages,  and  in  many  difterent  com- 
plaints. It  is  commonly  present  in  cases  of  cerebral 
disease  and  of  intestinal  disturbance,  being  often, 
and  probably  erroneously,  attributed  to  the  pre- 
sence of  worms. 

Sometimes  children  will  grind  their  teeth  volun- 
tarily, and  apparently  with  full  consciousness  of 
what  they  are  doing.  Such  cases  are,  however, 
rare. 

The  treatment  of  teeth-grinding  consists  in  the 
correction  or  removal,  if  possible,  of  the  condition 
upon  which  it  depends. 

TEETHING,  Disorders  of  -  Dentition. 

TEICHOPSIA  (Tf'ixou  a  wall  ;  o^/is,  vision).— A 
visual  sensation  occurring  in  megrim,  and  consist- 
ing of  a  dark  zigzag  line  suggestive  of  the  ground - 
plan  of  fortifications  (p.  972). 

TELANGEIECTASIS  (i'n\^,  far;  kyy^'iov,  a 
blood-vessel;  and  eKTacru, a  dilatation). — Dilatation 
of  capillaries.    Sec  Tumours. 

TELEGRAPHISTS  CRAMP. -5^^  Occupa- 
tion-Diseases. 

TELESE,  in  Italy  (Benevento). — Sulphur- 
waters.    See  Mineral  Waters. 

TEMPERAMENT.— Synon.  :  Fr.  Tempera- 
ment; Ger.  Korperanlage.  —  In  its  earliest  signi- 
ficance this  term  was  used  to  denote  a  relation 
between  the  physical  characteristics  of  each  in- 
dividual and  his  mental  attitude  to  external  stimuli 
of  various  kinds.  Subsequently  its  significance  was 
narrowed  until  at  the  present  time  it  is  used  in  a 
loose  way  to  indicate  the  mental  characteristics 
alone. 

It  was  early  recognised  that  no  two  individuals 
are  exactly  alike,  either  in  conformation  of  body  or 
in  attributes  of  mind.  An  endeavour  was  therefore 
made  to  group  men  in  definite  classes  according  to 
their  salient  characteristics.  This  endeavour  took 
shape  in  the  recognition  by  Galen  of  temperaments 
which  depended  upon  variations  in  the  amounts 
of   'fire'  and    'water'   that   entered  into  their 
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composition,  these  being  the  two  of  the  four 
'  elements '  that  were  supposed  to  take  part  in  the 
process.  Galen,  therefore,  described  nine  different 
kinds  of  temperament.  P'irst  there  came  the  ideal 
or  balanced  temperament,  which  was  neither  hot  nor 
cold,  moist  nor  dry,  and  in  which  all  qualities  of 
bod)'  and  mind  were  therefore  present,  but  no 
single  one  present  either  in  excess  or  deficiency. 
Then  followed  four  temperaments  of  simple  excess 
or  deficiency,  forming  the  hot,  cold,  moist,  and  diy 
types.  Lastly  came  four  types  in  which  the  two 
elements  were  mixed,  with  the  formation  of  the  hot 
and  dry,  hot  and  moist,  cold  and  dry,  and  cold  and 
moist  temperaments.  Of  this  classification  we  still 
see  remnants  in  the  expressions  '  hot-tempered,' 
'cold-blooded,'  and  probably  also  in  that  of  'dry 
humour. ' 

As  time  went  on,  the  doctrine  of  '  spirits'  arose  and 
exerted  its  influence  upon  the  doctrine  of  '  tempera- 
ments,' as  witness  the  expressions  'high-spirited," 
'mean-spirited,'  'volatile,'  &c. 

With  the  re-entry  of  the  humoral  theory  into 
physic  an  alteration  took  place  in  the  nomenclature 
of  temperaments,  while  at  the  same  time  an  effort 
was  made  to  correlate  the  mental  characteristics 
with  physical  peculiarities  determined  in  some 
degree  by  anatomical  factors.  Here  were  intro- 
duced many  of  the  uncertainties  of  anatomy. 
These  uncertainties  were  least  in  the  case  of  the 
heart,  the  connection  of  which  with  the  blood  was 
about  the  most  certain  point  of  ancient  knowledge 
in  anatomy.  Of  the  three  types  of  temperament, 
therefore,  that  were  recognised  at  this  period,  viz. 
the  sanguine,  the  melancholic,  and  the  choleric,  the 
sanguine  was  regarded  as  being  bound  up  with  a 
special  development  of  the  heart,  but  the  seats 
of  dominion  over  the  other  temperaments  were 
more  uncertain.  Thus  there  is  the  greatest  diffi- 
culty in  arriving  at  an  opinion  as  to  the  organ  that 
was  supposed  to  be  concerned  with  the  choleric 
temperament.  Etymologically  the  liver  with  its 
formation  of  bile  would  seem  to  have  been  so 
regarded,  but  the  bile  was  supposed  to  be  con- 
cerned especially  with  the  production  of  melan- 
choly, and  one  can  hardly  credit  physicians  at  this 
early  date  with  a  conception  of  the  multiple  functions 
of  the  liver,  especially  when  so  important  a  mass  of 
tissue  as  the  spleen  remained  unappropriated  to  a 
temperament.  The  confusion  is  still  further  in- 
creased by  the  fact  that  by  some  of  the  old  writers 
the  spleen  is  definitely  stated  to  be  associated  with 
the  production  of  the  choleric  temperament.  The 
word  '  testy '  indicates  that  at  a  later  date  the  head 
was  substituted  for  both  liver  and  spleen  in  this 
connection.  Use  of  the  expression  '  lily-livered  " 
by  Shakespeare  shows  that  at  even  his  compara- 
tively late  date  the  influence  of  the  liver  upon  the 
production  of  terror  was  regarded  as  certain. 

Still  later  the  theory  of  temperaments  underwent 
further  compression  and  modification,  with  the 
result  that  only  three  varieties — the  sanguine,  the 
nervous,  and  the  lymphatic — were  recognised.  It 
is  unnecessary  to  discuss  the  features  of  these  tem- 
peraments in  detail,  but  it  may  be  said  that  the 
compression  took  place  chiefly  in  the  physical 
direction,  so  that  although  certain  broad  features 
were  held  to  characterise  the  three  temperaments  so 
far  as  the  anatomical  conformation  of  their  pos- 
sessors was  concerned,  the  principal  force  of  the 
distinctions  lay  in  the  different  classes  of  character 
that  they  described. 


With  the  foregoing  brief  sketch  the  theory  of 
temperaments  has  been  brought  up  to  the  present 
day.  But  it  must  be  confessed  that  our  greatest 
difficulty  has  now  only  begun.  For  the  question  is 
treated  both  by  physicians  and  by  psychologists, 
and  except,  to  some  degree,  in  the  matter  of 
terminology,  no  two  authors  agree  ;  while  the 
divergences  between  the  physicians  and  the  psy- 
chologists as  classes  of  writers  are  remarkable. 
Speaking  generally,  however,  it  may  be  said  that 
modern  writers  recognise  four  different  kinds  of 
temperament — sanguine,  the  choleric,  the  melan- 
cholic, and  the  phlegmatic.  These  expressions  at 
the  present  day  have  entirely  lost  any  significance 
that  they  formerly  had  with  reference  to  the  ana- 
tomical characteristics  of  the  individual,  so  that  the 
term  '  temperament '  has  come  to  possess  an  entirely 
psj'chological  significance. 

The  greatest  difficulty  with  which  we  have  to 
contend  in  reference  to  consideration  of  the  subject 
of  temperaments  is  that  we  are  face  to  face  with  a 
number  of  terms  that  have  obtained  a  firm  root  in 
the  language.  It  therefore  becomes  a  question 
not  merely  whether  we  ought  or  ought  not  to 
break  loose  from  all  old  traditions  and  build  up 
a  fresh  doctrine  of  temperament  upon  the  basis  of 
scientific  experiment ;  but  the  question  also  arises 
whether  we  can  do  so,  even  if  we  consider  that 
such  an  iconoclastic  course  is  advisable.  The  very 
fact  that  it  has  long  been  customary  to  speak  of 
four  kinds  of  temperament  is  even  regarded  by  one 
writer  (Wundt)  as  a  reason  why  such  a  division 
should  be  fundamental. 

The  present  position  in  which  the  matter  finds 
itself  is  due  to  the  fact  that  the  subject  has  not  been 
approached  from  the  point  of  view  of  experuiient. 
Modern  medicine  is  so  strongly  bound  up  with 
experimental  methods  that  all  forms  of  knowledge 
that  are  not  founded  upon  experiment  are  regarded 
with  disfavour,  if  not  with  suspicion.  But  though 
such  a  course  is  intelligible  it  is  not  justifiable. 
For  there  is  no  doubt  that  persons  differ  consider- 
ably in  their  mental  and  physical  •  reactions  to  ex- 
ternal stimuli,  so  that  among  men  we  meet  with 
the  pessimist  or  melancholic  person  and  the  optimist 
or  sanguine,  to  mention  two  of  the  most  striking 
contrasts.  It  must  be  conceded  that  the  reactions 
of  individuals  to  external  stimuli  are  largely  in- 
fluenced by  education  and  surroundings.  But  since 
we  see  that  the  temperaments  of  parents  are  repro- 
duced in  their  children,  no  less  than  are  their 
physical  characteristics,  we  shall  probably  not  err  if 
we  hold  that  temperament  may  be  inherited,  how- 
ever much  its  main  characteristics  may  be  subse- 
quently intensified  or  modified  by  other  factors. 
Further,  even  if  we  put  on  one  side  the  general 
impression  that  the  mental  characteristics  of  a  child 
are  liable  to  resemble  those  of  the  parent  to  which 
it  bears  the  greatest  physical  resemblance,  we  are 
still  forced  to  recognise  the  fact  that  the  mental 
processes  must  result  from  chemical  and  physical 
processes  taking  place  in  cells.  That  is  to  say, 
there  must  be  a  physical  foundation  for  the  mental 
aspect  of  temperament.  Without  presuming,  there- 
fore, to  assert  what  must  be  the  way  in  which 
temperaments  are  to  be  divided  in  the  future,  it 
may  be  pointed  out  that  inquiry  will  have  to  take 
place  in  two  directions — the  physical  and  the 
psychological.  Physical  research  will  have  to  be 
partly  ethnological  and  partly  individual,  and  the 
same  is  true  of  the  psychological  side  of  the  question. 
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Upon  the  physical  side  a  certain,  though  very 
small,  amount  of  work  has  been  done  already.  We 
know  that  the  specific  gravity  of  the  blood  is  lower 
in  persons  with  light,  than  it  is  in  persons  with  dark 
hair,  eyes,  and  complexions  (Lloyd  Jones).  More- 
over, we  know  that  the  specific  gravity  of  the  blood- 
plasma  which  is  normal  for  one  class  of  individuals 
is  not  normal  for  another  class ;  that  some  persons 
in  perfect  health  breathe  more  slowly  than  others 
who  are  quite  comparable  with  them ;  and  that 
rates  of  heart-beat  vary  in  healthy  adult  individuals 
of  the  same  sex  under  conditions  that  are  identical 
so  far  as  we  can  determine.  And  a  few  other  facts 
of  a  like  nature  are  known. 

Upon  the  psychological  side  it  is  only  within  the 
last  few  years  that  the  subject  has  been  approached 
from  the  experimental  side  at  all.  Such  work  as 
has  been  done  we  owe  to  Kraepelin  and  his  pupils, 
and  they  have  certainly  added  a  number  of  points 
of  the  greatest  importance  from  the  individual  side. 
P'rom  the  ethnological  point  of  view  little  or  nothing 
has  been  done  upon  this  aspect  of  temperament. 
Nevertheless  the  predominating  minor  character  of 
Anglo-Saxon  and  Sclavonic  music  is  a  well-esta- 
blished example  of  tlie  kind  of  subject  that  might 
be  investigated  with  advantage. 

A  hopeful  branch  in  which  investigation  might  be 
carried  on  is  medicine  generally.  We  are  already 
acquainted  with  certain  points  which  have  a  bearing 
upon  the  subject.  Thus  the  whole  class  of  cfm- 
ditions  that  are  summed  up  under  the  name  of  '  dia- 
theses '  are  important  in  this  respect.  It  is  well 
established  that  rheumatism  and  gout,  to  mention 
only  two  examples,  are  diseases  that  show  a  great 
tendency  to  affect  persons  of  one  family.  It  is  not 
impossible  that  a  series  of  investigations  into  a 
number  of  points  in  connection  with  the  physiolo- 
gical characters  of  persons  possessing  these  dia- 
theses would  show  that  they  have  certain  common 
peculiarities. 

Using  the  term  '  temperament  '  more  from  its  psy- 
chological aspect,  we  have  evidence,  too,  that  it  may 
become  altered  in  the  course  of  disease.  This  is 
markedly  the  case  in  the  difl'erent  varieties  of  in- 
sanity, in  the  altered  mental  attitude  that  charac- 
terises hysteria,  in  the  hopefulness  of  persons  afflicted 
with  thoracic  disease  as  contrasted  with  the  melan- 
choly of  those  suffering  frcjm  abdominal  disease,  in 
the  mental  changes  that  accompany  pregnancy  and 
the  onset  of  the  climacteric  in  women,  and  so  on. 
In  the  case  of  all  of  these,  such  investigation  as  has 
been  done,  has  been  done  on  the  psychological  side 
alone.  And  yet  if  we  allow  that  the  mental  pro- 
cesses are  but  the  manifestations  of  chemical  and 
physical  changes  occurring  in  nerve-cells,  it  is  clear 
that  the  physical  side  must  be  considered  also.  The 
matter  is,  it  must  be  confessed,  a  very  difficult  one 
to  approach.  For  it  is  quite  possible  that  the  pro- 
cesses going  on  in  the  nerve-cells  are  themselves 
modified  by  the  processes  going  on  in  other  parts  of 
the  body,  perhaps,  even,  by  the  chemical  substances 
formed  during  the  functional  activit\-  of  these  non- 
mental  parts. 

From  a  practical  point  of  view  the  subject  of 
temperaments  is  one  of  considerable  importance. 
We  already  know  that  in  the  case  of  hysteria  the 
only  treatment  that  is  of  any  real  value  is  that 
which  is  directed  to  the  mental  side,  when  once  the 
physical  conditions  of  the  patient  have  been  placed  on 
a  satisfactory  basis.  And  in  the  case  of  the  wounded 
in  warfare  it  is  said  that  those  who  have  belonged 


to  the  victorious  army  make  better  recoveries, 
ccFte7-is  paribus,  than  those  who  have  belonged  to 
the  defeated  army.  The  facts  upon  which  this 
statement  is  made  are  difficult  to  arrive  at,  but  it  is 
not  iniprobalile  that  the  statement  itself  contains  a 
large  element  of  truth.  To  what  extent  questions 
of  treatment  would  be  modified  by  full  investigation 
of  the  subject  of  temperament  it  is  impossible  to  say. 
But  that  it  is  one  worthy  of  research  there  can  be 
no  doubt.  It  has  sufticient  in  common  with  the 
subjects  of  immunity  and  predisposition  to  make  us 
hope  that  its  investigation  would  be  accompanied 
by  recognition  of  facts  of  the  greatest  practical  im- 
portance. Just  as  no  one  could  have  predicted  that 
researches  directed  to  the  explanation  of  immunity 
would  have  given  us  the  treatment  of  certain  diseases 
by  specific  sera,  so  no  one  can  at  the  present  time 
prophesy  as  to  what  benefits  investigation  into  the 
subject  of  temperament  shall,  or  shall  not,  confer 
upon  mankind. 

W.  S.  Lazarus-Barlow. 

TEMPERATURE. -Synon.  :  Fr.  Temperature  ■ 
Ger.  Kbrpenvarme  ;  Eigenieeiriiie. 

Temperature  in  Health. — The  heat  of  the 
blood  is  at  every  moment  of  life  the  result  of  dif- 
ferent forces  balancing  each  other,  namely,  the  heat- 
producing  and  the  heat -destroying  processes  and 
influences.  So,  also,  the  temperature  of  a  single 
part  of  the  body  results  from  the  heat  of  the  blood 
circulating,  and  heat-production  going  on,  within  it, 
and  its  exposure  to  cooling  influences,  and  is  chiefly 
dependent  upon  its  blood-supply.  The  heat  of  the 
body  is,  therefore,  most  variable  on  the  surface,  and 
is  lowest  in  its  uncovered  parts,  especially  in  the 
most  projecting  ones;  almost  uniform,  on  the  con- 
trary, in  the  interior,  where  only  slight  differences, 
amounting  to  a  few  tenths  of  a  degree,  exist.  In 
the  lower  animals  Claude  Bernard  found  the  tem- 
perature highest  in  the  hepatic  veins  and  the  right 
auricle.  The  heat  of  an  organ  increases  when  its 
functional  activity  is  heightened,  as,  for  instance, 
when  the  l.irain,  a  muscle,  or  a  gland  is  stimulated 
to  increased  function. 

It  is  important  for  practical  purposes  to  consider 
chiefly  the  temperature  in  the  interior,  or  the  blood- 
heat.  The  blood-heat  is  measured,  as  nearly  as 
possible,  by  means  of  the  clinical  thermometer.  See 
Thermometer,  Clinical. 

In  a  healthy  man  the  temperature  of  the  body,  as 
measured  in  the  axilla,  is  about  98-6°  F.  (37-0°  C). 
Inside  the  mouth,  underneath  the  tongue,  it  is  almost 
the  same  ;  whereas  in  the  vagina  or  rectum  it  is 
0-3°  to  o-6°  higher.  Under  special  circumstances — 
for  instance,  when  a  considerable  cooling  of  the 
surface  takes  place,  or  when  the  skin  freely  perspires 
— the  difference  may  be  somewhat  greater,  and  there 
may  be  a  difference  of  20'-"  between  the  temperature 
of  exposed  parts  of  the  skin  and  the  interior  ;  on  the 
other  hand,  all  parts  may  be  pretty  equally  warm  in 
the  morning  in  bed,  or  in  a  warm  room,  or  when 
the  circulation  has  been  influenced  by  slight  exer- 
cise, or  by  a  good  meal  and  a  moderate  amount  of 
alcohol.  Of  considerable  influence  upon  the  tem- 
perature of  the  surface  of  the  body  is  the  amount  of 
fat  in  the  subcutaneous  tissue.  In  plump  children 
and  in  very  obese  adults  the  surface  may  be  con- 
siderably colder  than  the  interior,  and  in  the  latter 
case  there  generally  is  yet  another  and  even  more 
effective  cause  for  this  difference,  namely,  weakness 
of  the  heart's  action. 
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The  temperature  of  the  body  is  not  the  same  all 
through  the  day.  Numerous  careful  observations, 
of  which  those  of  Jiirgensen,  Liebermeister,  and 
V.  W.  Ogle  may  be  specially  mentioned,  have 
shown  that  the  temperature  of  a  healthy  person, 
even  when  kept  entirely  at  rest  in  bed,  will  fluctuate 
from  about  1-8°  to  2'3°  F.  in  the  course  of  the 
twenty-four  hours  ;  the  mercury  standing  lowest  be- 
tween 2  A.M.  and  6  a.m.,  and  then  gradually  rising 
until  it  reaches  the  highest  point  between  5  p.m. 
and  8  P.M.  This  rise  is  mostly  not  continuous,  but 
becomes  somewhat  slower,  or  even  interrupted  by  a 
slight  decrease,  in  the  middle  of  the  day,  the  after- 
noon hours  showing  a  more  rapid  elevation. 

This  daily  fluctuation  of  the  body-heat  is  a  fact 
of  fundamental  importance,  for  it  not  only  takes 
place  in  health,  but  also  when,  in  disease,  the  whole 
range  of  the  temperature  is  either  depressed  or 
abnormally  elevated.  The  causes  of  this  daily 
fluctuation  of  temperature  are  not  yet  fully  made 
out  ;  but  this  much  is  certain,  that  rest  and  move- 
ment, as  well  as  the  taking  of  food,  have  some  share 
in  producing  it.  Another  cause  which  must  not  be 
overlooked,  and  which  was  pointed  out  by  Lieber- 
meister, is  the  force  of  habit  and  inheritance. 

Race  and  sex  have  no  influence,  to  speak  of, 
upon  the  range  of  the  temperature.  Age,  on  the 
contrary,  has  by  different  observers  been  found  to 
influence  the  range  as  well  as  the  daily  fluctuation. 
In  the  infant,  immediately  after  its  birth,  the  tem- 
perature is  slightly  higher  than  later  on,  its  tempera- 
ture in  the  rectum  having  even  been  found  higher 
than  that  of  the  vagina  of  its  mother.  A  higher 
range  is  maintained  in  the  first  weeks  of  life,  and 
there  has  also  been  found  wanting  in  infants  that 
steady  course  of  the  daily  fluctuation  which  is  ob- 
served in  adults.  In  children,  even  somewhat  more 
advanced  in  age,  the  temperature  is  still  easily  in- 
fluenced by  external  causes,  and  the  range  of  the 
daily  fluctuation  is  greater.  In  old  age,  again,  the 
range  is  a  little  greater  than  in  adult  life,  and  here, 
also,  a  greater  mobility  of  the  temperature 
under  various  external  circumstances  is  observed. 
The  menstrual  process,  as  shown  by  Goodman, 
Mrs.  Jacobi,  and  Reinl,  causes  a  slight  elevation  of 
temperature,  amounting,  however,  to  only  a  few 
tenths  of  a  degree  in  the  pre-menstrual  period,  the 
temperature  going  gradually  down  again  during  the 
flow  and  after  it  is  over.  Pregnancy  has  no  appre- 
ciable influence  in  healthy  women.  Parturition 
slightly  increases  the  temperature,  evidently  by  the 
increased  muscular  action,  an  increase  which  is 
compensated  by  a  corresponding  fall  after  the  birth 
of  the  child.  If  no  complications  occur,  the  tem- 
perature in  the  puerperal  state  generally  does  not 
deviate  from  the  normal. 

Such,  in  fact,  is  the  constancy  of  the  body-heat 
in  health,  that  the  general  conditions  of  life,  occu- 
pation, &c.,  hardly  show  any  influence  upon  it,  and 
whenever,  by  muscular  exertion,  or  by  the  effect  of 
external  heat  or  cold — as,  for  instance,  by  baths  of 
various  temperatures — a  more  considerable  devia- 
tion from  the  normal  range  has  for  a  time  been 
caused,  there  is  a  strong  tendency  in  the  system  to 
compensate  for  the  increase  or  the  loss  of  heat  by  a 
corresponding  fall  or  rise  afterwards.  This  faculty 
is  somewhat  altered  in  disease  ;  and  even  in  those 
states  which  are  on  the  borderland  of  disease,  as 
well  as  under  the  influence  of  fatigue  or  exhaustion, 
we  frequently  find  a  less  perfect  action  of  the  regu- 
lation of  the  local  or  general  temperature  of  the  body. 


Local  Changes  of  Temperature. — Local 
changes  of  temperature  are  brought  about  by  ex- 
ternal thermic  influences  acting  locally,  or  by  dis- 
ease. Thus  the  normal  symmetry  of  the  two  sides 
of  the  body,  as  regards  their  temperature,  may  be 
disturbed.  Local  stoppage  of  the  blood-supply  or 
local  death  lowers  the  temperature  of  the  part  ;  in- 
flammation, in  its  first  stage,  raises  it.  Consider- 
able local  changes  of  temperature  may  arise  simply 
from  vaso-motor  disturbances.  Thus,  in  a  paralysed 
limb  the  temperature  may  either  be  lower  or  higher 
than  in  the  corresponding  limb  of  the  other  side  ;  in 
hemiplegia  the  temperature  of  the  paralysed  side  is 
frequently  found  0-5- 1  -5°  higher  than  on  the  normal 
side.  Neuralgia  is  sometimes  accompanied  by 
dilatation  of  the  blood-vessels,  and  a  considerable 
rise  of  the  local  temperature  ;  and,  as  a  purely 
vaso-motor  disturbance,  local  heat  and  redness  of 
the  skin,  due  to  a  passing  dilatation  of  blood-vessels, 
sometimes  occur  in  hysteria. 

Changes  of  the  General  Temperature. — 
Of  much  greater  practical  importance  than  local 
disturbances  of  the  body-heat  are  changes  of  the 
general  temperature,  such  as  occur  in  many  diseases, 
whether  of  the  nature  of  depression  or  of  elevation. 

I.  Depression.  —  Depression  of  the  general 
temperature  is  observed  as  a  consequence  of  con- 
siderable loss  of  blood ;  in  starvation  from  any 
cause  ;  and  in  the  wasting  of  some  chronic  diseases, 
such  as  cancer  of  various  organs  ;  or  in  diseases  of 
the  brain  and  spinal  cord.  In  brain-disease,  with 
the  symptoms  of  melancholia,  extreme  coldness  of 
the  surface  and  lowering  of  the  general  temperature 
occasionally  occur.  In  a  case  of  hemorrhage  into 
the  medulla  oblongata,  Lemcke  observed  a  tem- 
perature as  low  as  73 "4°  F.  (23°  C.)  in  the  rectum 
twenty-seven  hours  before  death  ;  and  extreme  loss 
of  heat,  though  hardly  to  such  a  degree,  by  vaso- 
motor paralysis  and  dilatation  of  the  blood-vessels, 
may  be  caused  by  severe  injuries  to  the  upper  part 
of  the  spine.  A  considerable  fall  of  temperature 
may  take  place  in  a  very  rapid  manner  in  the  collapse 
sometimes  occurring  in  the  course  of  typhoid  fever, 
but  especially  in  that  of  acute  peritonitis,  and  of 
poisoning  by  various  substances.  In  the  collapse 
of  cholera  the  lowering  of  the  temperature  of  the 
axilla  may  be  considerable,  a  temperature  as  low 
as  89 '6°  F.  (32°  C.)  in  the  axilla,  and  even  less 
under  the  tongue,  having  been  observed  ;  at  the 
same  time  the  temperature  of  the  interior  of  the 
body  is  generally  very  high,  reaching  104°  F. 
(40°  C),  and  sometimes  much  more.  In  peritonitis 
a  low  general  temperature  may  be  present  for  days, 
even  if  the  peritonitis  supervene  in  the  course  of 
typhoid  fever.  With  the  collapse  caused  by  alco- 
holic intoxication  great  depression  of  the  general 
temperature  occurs  when  the  patient  is  exposed  to 
cold  and  wet  ;  and  in  a  case  of  carbolic-acid  poison- 
ing, which  came  under  the  observation  of  the 
writer,  the  vaginal  temperature  fell  as  low  as 
93-92°  F.  (34-4°  C).  A  temperature  of  71-6°  F. 
(22°  C.)  has  been  observed  in  sclerema  neona- 
torum. 

In  chronic  diseases  of  the  respiratory  organs,  not 
of  an  inflammatory  or  tubercular  nature,  as  well  as 
in  chronic  heart-  or  kidney-disease,  the  temperature 
is  generally  found  somewhat  below  normal ;  and  the 
same  is  the  casein  chronic  nephritis,  more  especially 
in  those  cases  which  are  accompanied  by  general 
dropsy.  In  cases  of  the  latter  kind  we  sometimes 
see  even  a  febrile  temperature,  caused,  for  instance, 
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by  tubercular  disease  of  the  lungs,  become  con- 
siderably abated,  if  not  entirely  reversed,  when 
chronic  kidney-disease  supervenes  ;  as  also  when 
intestinal  ulceration  becomes  more  prominent,  or 
leads  to  peritonitis.  From  some  observations  of 
the  writer  of  this  article,  it  would  seem  as  if  intra- 
cranial disease,  such  as  softening  or  tumour,  arising 
during  the  course  of  a  febrile  disorder,  e.g.  pul- 
monary phthisis,  may  not  only  disturb  the  regularity 
of  the  febrile  temperature-changes,  but,  by  a  kind 
of  inhibitory  action,  entirely  suppress  the  febrile 
elevation  of  temperature. 

2.  Elevation. — Elevation  of  the  general  tem- 
perature, as  part  of  the  febrile  process,  is  the 
most  prominent  symptom  in  most  diseases  of  an  in- 
fectious origin,  with  or  without  inflammation.  An 
increased .  production  of  heat,  no  less  than  a  dis- 
turbance of  the  regulation  of  the  temperature,  is  the 
effect  of  the  presence  in  the  blood  of  some  foreign 
substance,  acting  injuriously  on  the  nervous  system, 
and  causing  altered  chemical  processes.  Modern 
research  gives  the  most  prominent  part  in  these 
actions  to  micro-organisms,  which  by  chemical  sub- 
stances contained  in  their  own  bodies,  or  by  chemi- 
cal products  of  their  own  life-changes,  or  by  changes 
which  they  cause  in  the  cells  of  the  bod}',  are 
assumed  to  be  the  cause  of  the  febrile  process,  and 
thus  of  the  increased  temperature. 

Some  such  substances,  belonging  chemically  to 
the  albuminoids  and  acting  as  ferments,  have  re- 
cently been  extracted  from  pure  cultures  of  the 
yeast-fungns  by  Roussy,  and  of  various  bacteria  by 
Koch  (tuberculin),  Buchner,  and  others;  and  their 
action  on  the  temperature  of  the  body  has  been 
studied  by  Krehl  and  Matthis.    See  Fever. 

The  proper  balance  of  the  heat-forming  and  heat- 
destroying  processes  may  also  be  disturbed  by  other 
influences  acting  upon,  and  by  primary  diseases  of, 
the  nervous  system.  When  the  body  is  subjected  to 
external  cold  after  it  has  been  fatigued  by  exercise 
and  already  cooled  by  perspiration — if,  for  instance, 
a  cold  bath  were  taken  under  such  circumstances — a 
rigor,  with  rapid  rising  of  the  temperature,  may 
follow  ;  but,  no  local  disease  becoming  developed, 
the  temperature  quickly  goes  down  again  amid  pro- 
fuse perspiration,  and  the  whole  attack  may  be  over. 
Or  a  disturbance  of  the  heat-regulating  functions  of 
the  nervous  system  may'be  caused  by  the  irritation  of 
some  nerve-filaments,  as  by  a  gall-stone  passing  the 
biliary  duct,  or  a  stone  passing  through  the  ureter  or 
the  urethra,  and  a  febrile  attack  will  follow.  The 
rigor,  leading  to  a  high  fever  of  an  evanescent  charac- 
ter, which  may  follow  the  introduction  of  a  catheter 
(urethral  fever),  sometimes  belongs  to  the-  same 
group  of  cases.  But  generally,  in  cases  of  this 
kind,  the  nervous  system  is  already  in  an  abnormal 
state  through  the  previous  disease,  which,  besides, 
may  be  of  an  infectious  nature  and  thereby  give  rise 
to  pyrexia.  The  functions  of  the  nervous  system 
may  further  be  deranged  by  injury  ;  and  a  rise  of 
temperature  has  not  only  been  observed  in  injuries 
to  the  brain,  but,  in  a  most  excessive  degree,  some- 
times after  injury  of  the  cervical  part  of  the  spinal 
cord,  when  temperatures  of  110°  to  111°  F.  (43'3° 
to  44°  C.)  have  been  observed  (B.  Brodie,  H. 
Weber,  Teale,  and  others).  In  tetanus  a  very  high 
temperature  may  occur,  rising  still  higher  a  little 
after  death;  as  much  as  112-55°  F.  (44-75°  C.) 
was  reached  in  a  case  observed  by  Wunderlich. 
An  alteration  of  the  heat-regulating  functions  of  the 
nervous  system  may  be  brought  about  by  a  con- 


siderable external  heat  acting  upon  the  body,  espe- 
cially when  combined  with  moisture  of  the  air  and 
fatigue.  In  such  cases  of  sunstroke  or  heat-stroke, 
it  is  quite  common  to  see  the  temperature  of  the 
body  rise  to  108°  F.  (42-2°  C. )  and  more  ;  and  it 
would  seem  probable  that  a  febrile  elevation  of  tem- 
perature, if  going  on  unchecked  for  a  considerable 
time,  by  causing  exhaustion  of  the  nervous  system, 
may  lead  to  hyperpyrexia.  Thus  it  is  not  very  un- 
common to  see  the  temperature  rise  excessively  in 
infectious  diseases,  especially  scarlatina,  towards  the 
close  of  life  (proagonic  hyperpyrexia)  ;  and  the  tem- 
perature ma)',  in  such  cases,  even  rise  a  little  more 
imm.ediately  after  death.  This  is  due  to  the  loss 
of  heat  being  greatly  reduced  after  the  stoppage  of 
the  circulation,  the  heat-production  going  on  in  the 
interior  for  a  time  ;  and  the  gradual  failure  of  the 
circulation  probably  also  takes  a  great  share  among 
the  causes  of  a  proagonic  hyperpyrexia. 

Hyperpyrexia  sometimes  comes  on  during  con- 
valescence from  acute  rheumatism,  even  after  the 
fever  has  entirely  subsided,  and  when  the  patient 
is  apparently  convalescent.  An  excessive  rise  has 
occurred  and  caused  death  in  severe  cases  of 
hysteria  ;  and  in  hysterical  patients  hyperpyrexia 
has  occasionally  been  observed  without  any  of  the 
symptoms  which  in  other  cases  usually  accompany 
so  grave  a  phenomenon.  Cases  of  this  kind  are 
extremely  suspicious,  and  in  some  of  them  it  was 
discovered  how  this  hyperpyrexia  was  simulated. 
Thus  a  patient  had  driven  up  the  mercury  by 
rubbing  the  bulb  of  the  thermometer  between  the 
folds  of  her  night-dress  ;  while  in  other  cases  the 
high  elevation  of  the  mercury  had  been  brought 
about  by  means  of  a  hot  poultice,  or  by  the  patient 
having  lowered  the  top  of  the  instrument,  so  that 
the  column  of  mercury  began  moving  by  its  own 
weight.  This,  however,  is  not  possible  with  a 
thermometer  of  the  thin  bore  which  English  thermo- 
meters now  generally  have.  A  very  high  tem- 
perature, to  which  the  pulse  and  respiration  and 
the  other  symptoms  do  not  correspond,  must 
always  arouse  a  suspicion  that  the  rise  of  the  mer- 
cury has  been  artificially  produced,  and  the  verifica- 
tion will  be  easy  if  the  physician  carefully  watch 
the  mercury  as  it  rises,  or  take  the  temperature  in 
the  rectum  or  vagina. 

The  very  important  part  which  the  nervous 
system  plays  in  regulating  the  blood-heat  is  also 
seen  in  the  great  liability  of  the  temperature  easily 
to  deviate  from  the  normal  range  during  convales- 
cence from  acute  disease,  when  the  weakness  of  the 
nervous  system,  brought  on  by  the  previous  illness, 
will  show  itself  in  this  no  less  than  in  other  altera- 
tions of  function.  This  can  frequently  be  observed  in 
convalescence,  not  only  from  the  eruptive  fevers,  but 
also  from  pneumonia  and  other  acute  febrile  diseases, 
when  trifling  external  influences  may  cause  a  con- 
siderable rise  of  the  temperature,  which,  however, 
is  generally  of  short  duration  only,  but  which,  in 
the  case  of  specific  fevers,  may  cause  apprehension 
lest  a  relapse  or  a  complication  be  coming  on. 
In  a  somewhat  different  manner,  and  more  lasting, 
a  slight  sub-febrile  elevation  of  temperature  may  be 
observed  in  the  convalescence  from  acute  rheuma- 
tism, in  which  it  may  persist  for  weeks  without  any- 
joint-  or  heart-symptoms  being  present. 

Significance  of*  Abnormal  Temperature 
FOR  Diagnosis  and  Prognosis. — The  mainte- 
nance of  the  heat  of  the  body  within  a  certain 
range  being  so  insured,  any  deviation  of  the  general 
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temperature  from  the  normal  standard,  however 
slight  in  degree  -  unless  of  a  very  transient  nature, 
or  brought  on  by  evident  external  causes — is  to  be 
taken  as  a  sign  of  disease.  Such  deviation  may  lie 
of  a  variable  degree,  along  with  symptoms  which, 
in  part,  are  the  consequence  of  the  abnormal  tem- 
perature, such  as  an  abnormal  rate  of  pulse  and  re- 
spiration, and  in  part  due  to  the  nervous  system. 
The  whole  range  of  deviation  within  which  life  can 
be  maintained  is  comprised  between  90°  F.  (32 -3° C. ) 
and  iio°F.  (43 '4°  C).  A  temperature  approaching 
either  end  of  this  range  indicates  a  condition  of  ex- 
treme danger,  which  is  already  great  with  a  tem- 
perature of  95°  F.  (35°  C),  or  beyond  106-5°  F. 
(41 '5°  C).  With  reference  to  the  general  condi- 
tion of  a  patient  who  presents  an  abnormal  tem- 
perature, a  few  distinctions  may  be  conveniently 
tabulated. 

(1)  Temperature  helow  Ike  normal :  — 

(a)  Temperature  of  collapse,  below  97°  F.  (36 -2° 
C). 

Subnormal  temperature,  97-98°  F.  (36'2- 
367°  C). 

(2)  Normal  temperature:  98-o-99-5°  F.  (367- 
37-5°  C.). 

{3)  Temperature  above  the  normal :  — 

{a")    Sub-febrile    temperature,    99-5-loo-5°  F". 

(37-5-38 -05°  C). 

(/;)  Febrile  temperature  of  moderate  degree, 
100-5-102°  F.  (38-05-38-88°  C),  morning;  102-2- 
103°  F.  (39-39-44°  C),  evening. 

((■)  Febrile  temperature  of  high  degree,  102-5° 
F.  (39-2°  C. )  and  more  in  the  morning;  105-106° 
F.  (40-6-41-1°  C.)  in  the  evening. 

{d)  Hyperpyrexia,  105-8-107-5°  F.  (41-42°  C.) 
and  more.    Extremely  dangerous. 

Single  Observations. — Near  the  extreme 
points  of  this  scale  a  single  observation  of 
the  temperature  of  a  patient  may  at  once 
decide  the  prognosis.  Thus  a  temperature 
below  93°  F.  (33-88°  C.)  or  above  108°  F. 
(42-22°  C.)  is  almost  always  fatal,  although  cases 
have  recovered  by  active  treatment,  in  which  the 
latter  point  has  been  exceeded  by  several  degrees. 
No  less  valuable  may  single  observations  be  for 
diagnosis,  chiefly  in  a  general  way,  in  showing 
that  there  is  disease  when,  perhaps,  no  other 
symptom  points  to  it,  but  also  for  the  diagnosis  of 
a  special  disease  in  some  instances.  Where  there 
are  other  symptoms  of  disease,  the  discovery  of  an 
abnormally  high  or  a  febrile  temperature  may  at 
once  give  quite  a  different  aspect  to  a  case,  as,  for 
instance,  when  a  patient  who  has  been  suffering 
for  some  time  from  a  troublesome  cough  without 
expectoration,  but  in  whom  the  most  careful  ex- 
amination of  the  chest  could  not  detect  any  lung- 
disease,  is  found  to  have  pyrexia.  The  suspicion 
that  there  is  commencing  phthisis  may  thereby  be 
at  once  confirmed,  or  aroused  for  the  first  time. 
Or,  again,  in  a  case  where  the  patient  simply  com- 
plains of  dyspepsia  and  lassitude,  the  thermometer 
may  give  a  degree  of  heat  which  would  not  have 
been  expected  either  from  the  looks  of  the  patient 
or  from  the  temperature  of  his  hands  or  chest,  and 
the  attention  may  thereby  at  once  be  directed  to 
the  possibility  of  the  case  being  one  of  typhoid 
or  some  other  specific  fever.  One  reservation 
must  be  made  with  regard  to  single  observations 
in  febrile  patients  who  have  not  been  kept  at  rest 
for  some  time  before,  for  example,  in  patients  who 
have  walked  to  the  physician's  house,  or  who  had 


to  undergo  a  journey  to  the  hospital.  In  such  cases 
the  temperature  may  become  somewhat  altered  by  the 
fatigue  ;  and  it  is  quite  common  to  find  the  first 
temperature  in  a  patient,  immediately  after  his  ad- 
mission into  the  hospital,  considerably  higher  than 
after  a  few  hours'  rest,  or,  if  he  have  been  exposed 
to  cold,  much  lower  than  what  would  otherwise 
correspond  to  his  condition. 

Systematic  Series  of  Observations. — But 
of  much  greater  value  than  isolated  observations  of 
temperature  is  the  regular  and  continued  watching 
of  the  course  which  the  temperature  takes  in  a 
disease.  Many  diseases  present  a  deviation  from 
the  normal  temperature,  showing  a  typical  course 
as  regards  the  duration,  as  well  as  the  daily  fluctua- 
tions, of  the  abnormal  temperature.  The  course  of 
its  temperature  being  part  of  the  natural  history  of 
a  disease,  the  study  of  this  is  of  great  importance 
for  diagnosis.    See  Fever. 

Types  of  Pyrexia. — First,  it  is  the  mode  of 
rising  of  the  temperature  which  varies,  and  by 
which  some  diseases  may  be  distinguished.  In 
some  diseases  a  contraction  of  the  peripheral  arteries 
takes  place  at  the  onset,  which,  by  diminishing  the 
peripheral  circulation  and  the  giving-ofif  of  heat,  leads 
to  a  rapid  rise  of  the  internal  temperature,  and  is 
accompanied  by  a  sensation  of  cold.  In  pneumonia, 
therefore,  and  other  diseases  commencing  with  a 
rigor,  the  temperature  rises  rapidly  and  con- 
tinuously to  a  height  of  104°  F.  (40°  C.)  or  more  ; 
whereas  diseases  with  a  more  gradual  beginning 
show  simply  a  slow  elevation  of  the  normal  range, 
both  morning  and  evening  temperatures  becoming 
gradually  higher,  the  usual  daily  fluctuation  being 
maintained.  Thus,  in  the  first  few  days  of  typhoid 
fever  the  temperature  rises  every  day  about  2°  F.  : 
but  the  temperature  going  down  again  in  the  morning 
by  about  1°  F. ,  the  maximum  of  about  105°  F.  is 
only  attained  on  the  fifth  or  sixth  day. 

At  the  lieight  of  a  disease  the  temperature  may 
fluctuate  round  an  average  temperature  of  about 
103°  F.  (39-5°  C.)  or  more,  while  it  shows  the 
same  daily  course  as  in  health,  that  is,  is  lowest 
in  the  morning  and  highest  in  the  evening.  The 
range  of  this  daily  fluctuation  may,  however,  differ 
considerably  in  different  diseases  ;  and  according 
to  the  extent  of  the  daily  fluctuation  three  types 
may  be  distinguished.  When  the  daily  fluctuation 
of  an  elevated  temperature  shows  only  the  normal 
difference,  or  even  a  smaller  difference,  between 
the  morning  and  evening  temperatures,  we  speak 
of  continuous,  or,  more  correctly,  sub-continuous 
pyrexia  ;  when  the  difference  is  greater  than  the 
normal,  the  remission  having  a  tendency  to  a  low 
temperature,  and  the  exacerbation,  on  the  contrary, 
to  a  considerable  rise,  the  pyrexia  is  called  re- 
mittent ;  and,  thirdly,  when  the  remissions  reach 
the  normal,  or  recede  even  below  it,  we  have  the 
intermittent  type  of  pyrexia. 

A  continuous  elevation  of  temperature  is  observed 
soon  after  the  commencement  of  a  disease,  and 
during  its  height. 

Considerable  remissions,  or  even  intermissions, 
of  the  febrile  temperature  are  chiefly  observed  in 
the  decline  of  some  acute  diseases,  and  in  chronic 
inflammatory  diseases,  especially  of  a  tubercular 
nature,  or  in  chronic  syphilitic  affections,  in  perni- 
cious anaemia  and  leuchremia,  as  well  as  in  some 
cases  of  lymphadenoma  (Hodgkin's  disease),  the 
remissions  generally  becoming  more  marked  as  the 
exhaustion  of  the  patient  increases. 
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The  i)iti'rjiiitteiit  type  of  pyrexia  is  most  typically 
shown  in  malarial  diseases,  in  which  the  elevation 
of  temperature  may  follow  a  quotidian,  tertian,  or 
quartan  type.  The  same  also  sometimes  occurs  in 
chronic  tubercular  disease  of  the  lungs  and  in 
pysemia.  Pyrexia  of  a  remittent  type  may  present 
a  peculiarity  which  is  worthy  of  note,  as  being  of 
some  diagnostic  value.  Whereas  in  the  great 
majority  of  cases  the  daily  fluctuation  follows  the 
rule  of  health,  the  exacerbation  taking  place  in  the 
evening,  we  sometimes  meet  with  cases  where  this 
order  is  reversed,  the  rise  taking  place  in  the 
morning,  and  the  remission  occurring  in  the  even- 
ing. This  '  inverse  type,'  as  Traube  has  called  it, 
of  the  daily  fluctuation  of  a  febrile  temperature  has 
been  observed  in  some  rare  instances  in  typhoid 
fever  ;  more  frequently  in  cases  of  chronic  lung- 
disease.  In  doubtful  cases  of  inflammation  of  the 
lungs  it  has  some  significance  as  to  the  disease  being 
tubercular. 

Slight  deviations  in  the  maximum  daily  rise  of  a 
febrile  temperature  occur  sometimes  in  such  away, 
that  the  height  is  reached  in  the  middle  of  the  day, 
or  that  the  exacerbation  takes  place  in  the  night, 
or  that  two  or  more  consideraljle  elevations,  instead 
of  one  only,  take  place  in  the  twenty-four  hours. 
Such  occurrences,  which  have  been  observed  in 
typhoid  fever  and  in  phthisis,  can,  of  course,  only 
be  found  out  by  the  observations  of  the  temperature 
being  repeated  with  sufficient  frequency.  A  more 
frequent  application  of  the  thermometer  will  also 
be  necessary  in  some  cases  of  ague,  where  the 
attacks  are  not  well  marked,  or  occur  in  the  night, 
in  order  correctly  to  judge  of  the  case. 

The  decline  of  the  elevation  of  temperature,  at 
the  termination  of  a  disease,  may  be  gradual,  the 
daily  fluctuation,  however,  taking  place  as  usual  ; 
or  it  may  be  rapid,  by  a  continuous  sinking  of  the 
temperature  to,  or  somewhat  below,  the  normal, 
in  the  course  of  from  twelve  to  thirty-six  hours,  or 
even  in  six  to  eight  hours,  as  in  relapsing  fever. 
The  latter  mode  of  termination  of  a  fever  is  called 
iri'sts,  whereas  the  former  is  designated  fysis.  A 
crisis  may  sometimes  be  accompanied  by  symptoms 
of  collapse,  and,  in  some  rare  instances,  by  acute 
delirium,  which,  however,  generally  passes  off 
within  a  day  or  two,  and  is  not  of  bad  omen  pro- 
vided the  general  condition  of  the  patient  remain 
good.  Symptoms  of  this  kind,  as  well  as  a  more 
consideraijle  elevation  of  the  temperature  just  pre- 
viously to  its  fall,  'or  a  great  irregularity  in  the 
course  of  the  temperature  preceding  it,  may  be  called 
pertiirbatio  critica.  It  would  appear  that  diseases 
caused  by  the  action  in  the  system  of  some  foreign 
substance — as,  for  instance,  some  infective  agent, 
its  action  being  of  a  limited  duration —have  a  ten- 
dency to  a  critical  defervescence.  Diseases,  on  the 
contrary,  in  which  an  organ  has  become  materially 
altered,  as  by  an  injury,  or  by  some  infection  either 
primarily  or,  in  the  course  of  a  chronic  disease,  by 
a  longer  duration  of  the  morbid  action,  or  by  some 
supervening  secondary  infection,  show  a  slow  decline 
of  the  pyrexia,  with  a  tendency  to  a  remittent  type. 
The  repair  of  the  damaged  structures  taking  some 
time,  the  decline  of  the  pyrexia  is  slow,  and  the 
defervescence  by  lysis.  Examples  of  the  former 
mode  of  defervescence  are  furnished  by  acute  pneu- 
monia, erysipelas,  typhus,  relapsing  fever,  and 
measles  when  not  complicated  b}'  more  serious  in- 
flammation ;  the  latter  type  is  shown  by  typhoid 
fever,  in  which  the  specific  process  produces  deep 


ulcerations  in  the  glandular  structures  of  the  intes- 
tine, which  persist  for  some  time  after  the  specific 
process  has  terminated.  The  ancient  physicians 
believed  that  a  crisis  took  place  on  certain  da)'s  in 
particular,  as,  for  instance,  the  seventh  day  of  an 
illness  ;  but  more  extended  experience,  gained  by 
means  of  the  thermometer,  has  shown  that,  although 
a  change  or  a  termination  of  a  disease  may  take  place 
at  a  certain  definite  period,  the  latter  is  not  bound 
to  one  particular  day.    See  Crisis. 

Any  irregularity  of  the  course  of  the  temperature 
in  a  disease  in  which,  as  a  rule,  it  runs  a  very  regu- 
lar and  definite  course,  is  indicative  of  some  dis- 
turljance  or  complication,  and  its  early  detection  is 
therefore  important  for  diagnosis,  no  less  than  for 
prognosis  and  treatment. 

(  Jn  tlie  approacli  of  death  the  temperature  in  many 
cases  gradually  sinks  ;  but  instances  are  not  of  rare 
occurrence  in  which,  on  the  contrary,  especially  in 
diseases  with  high  fever,  a  continuous  rise  takes 
place  towards  the  fatal  termination,  reaching  some- 
times hyperpyrexial  degrees. 

In  convalescence  the  temperature  is  more  easily 
influenced  Ijy  external  causes,  as  well  as  by  internal 
changes,  and  the  approach  of  a  relapse  or  complica- 
tion being  at  once  indicated  by  a  rise  of  temperature, 
the  continuance  of  regular  thermometrical  observa- 
tions in  the  first  period  of  convalescence  is  of  very 
great  importance  ;  the  more  so,  as  convalescents 
are  sometimes  not  sensible  to  changes,  which  at 
first  only  show  themselves  in  an  alteration  of  the 
temperature. 

Treatment. — Abnormal  states  of  temperature 
ought  not,  as  a  rule,  to  be  considered  as  objects  of 
treatment  by  themselves,  all  the  concomitant  sym- 
ptoms, in  fact  the  whole  state  of  the  patient,  having 
to  be  taken  into  consideration,  in  order  properly  to 
treat  a  case  of  febrile  disease.  But  there  are  excep- 
tional cases  in  which  the  state  of  the  temperature  at 
once  urgently  requires  a  symptomatic  treatment. 
Such  are,  for  instance,  cases  of  hyperpyrexia  in 
sunstroke  or  heat-stroke,  in  which  the  most  energetic 
means  ought  at  once  to  be  applied  to  reduce  the 
temperature.  As  the  experience  of  Levick  and 
other  American  physicians  has  shown,  life  may  in 
such  cases  sometimes  be  saved  by  perseveringly 
rubbing  the  surface  of  the  body  with  large  pieces  of 
ice,  using  at  the  same  time  stimulants  by  the  rectum 
or  subcutaneously.  A  rapid  abstraction  of  heat  by 
rubbing  with  ice,  or  cold  bathing  with  affusions, 
may  also  be  the  only  means  of  saving  a  patient  in 
whom,  in  the  course  of  acute  rheumatism,  hyper- 
pyrexia has  set  in  ;  and  a  case  published  by  Wilson 
Fox,  in  which  the  temperature  reached  no''  F.  in 
the  rectum,  showed  that  external  cooling  may  be 
successful,  when  even  very  large  doses  of  quinine 
(120  grains  had  been  given  in  six  hours)  had  been 
administered  without  effect.  The  same  plan  must 
be  followed  in  hyperpyrexia  occurring  in  the  course 
of  other  diseases.  Complications,  such  as  pneu- 
monia, or  even  pericarditis,  do  not  contra-indicate 
this  treatment,  the  success  of  which  is,  however, 
dependent  upon  the  possibility  of  rousing  the  nervous 
system,  and  upon  the  circulation  remaining  suffi- 
ciently active. 

An  abnormally  low  temperature  requires  the  ex- 
ternal application  of  heat,  which  will  be  materially 
assisted  by  warm  stimulating  drinks  or  injections, 
using  eventually  subcutaneous  injections  of  ether 
or  of  tincture  of  musk,  or  intravenous  or  sub- 
cutaneous injections  of  a  0'6  per  cent,  solution  of 
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chloride  of  sodium  in  water,  to  stimulate  the  action 
of  the  heart,  and  to  increase  the  blood-pressure. 
See  Shock. 

Apart  from  such  exceptional  cases,  the  treatment 
of  the  abnormal  states  of  the  temperature  must  be 
subordinated  to  the  general  treatment  of  the  case. 
In  many  cases  the  abnormal  temperature  being  de- 
pendent upon  some  local  cause,  the  removal  of  the 
latter  will  make  the  abnormal  temperature  also  dis- 
appear, or  at  least  reduce  it — an  experience  with 
which  surgeons  are  quite  familiar. 

Rise  of  temperature  being,  however,  the  most 
appreciable  and  a  most  important  symptom  of 
pyrexia,  which,  by  weakening  the  heart's  action,  by 
lowering  blood -pressure,  and  in  other  ways,  may  of 
itself  lead  to  serious  consequences,  it  would  appear 
advisable  in  many  cases  of  protracted  febrile  disease, 
besides  the  general  or  special  treatment  which  the 
case  requires,  to  treat  the  febrile  temperature 
symptomatically.  An  overwhelming  experience  has 
actually  shown  that  the  course  of  the  specific  fevers, 
such  as  typhus,  typhoid  and  scarlatina,  although 
it  cannot  be  cut  short,  can  yet  be  materially  in- 
fluenced, by  measures  the  primary  object  of  which 
originally  was  to  keep  the  febrile  temperature  arti- 
ficially down,  by  means  of  cold  baths  or  wet  pack- 
ing, or  by  antipyretic  medicines.  In  rehabilitating 
the  cold-water  treatment  of  fevers,  which  already 
in  the  hands  of  J.  Currie  had  been  so  successful, 
E.  Brand,  Jiirgensen,  Liebermeister,  and  their 
followers  started  from  the  idea  that  the  increased 
blood-heat  ought  to  be  combated  ;  and  Lieber- 
meister, than  whom  few  physicians  have  more  prac- 
tical experience  in  these  matters,  laid  down  as  the 
principle  to  be  followed  in  the  antipyretic  treatment 
of  fevers,  to  increase  the  remissions  that  normally 
take  place  in  the  daily  fluctuation  of  temperature, 
And  to  prolong  them  as  much  as  possible.  Com- 
parative experiments  having  shown  that  external 
cooling  by  baths,  as  well  as  antipyretic  medicines, 
are  of  greater  effect  on  the  temperature  at  those 
times  of  the  day  and  night  when  it  spontaneously 
has  a  tendency  to  decline,  these  periods  were  de- 
clared the  most  favourable  for  the  employment  of 
antipyretic  measures,  necessitating  their  least  fre- 
quent repetition.  Others  have  not  laid  so  much 
weight  on  the  normal  daily  fluctuations  of  febrile 
heat,  but  have  used  the  bath  whenever  the  tempera- 
ture rose  to  a  certain  point,  say  I02'2°  F.  (39'0'  C.) 
or  103°  F.  (39 '5°  C),  obtaining  in  this  way  equally 
favourable  results,  though,  perhaps,  with  more  in- 
convenience to  the  patients.  More  extensive  ex- 
perience has,  however,  shown  that  lowering  the 
febrile  temperature  in  itself — which  at  present,  by 
using  one  or  the  other  of  the  antipyretic  medicines 
which  .modern  chemistry  supplies  in  such  variety 
and  profusion,  can  be  accomplished  to  a  very  high 
degree — does  not  produce  the  same  good  effect  on 
the  whole  condition  of  the  patient,  or  so  favourably 
influence  mortality  as  cold  bathing  or  other  methods 
of  external  cooling.  It  therefore  appears  very  pro- 
bable that  the  beneficial  action  of  the  cooling  treat- 
ment by  these  external  means  is  due  not  so  much  to 
the  reduction  of  the  temperature,  as  to  their  power- 
ful influence  on  the  circulation  and  on  the  tone  of 
the  nervous  system.  So  there  may,  perhaps,  after 
all,  be  no  reason  to  feel  disappointed  at  the  very 
transient  effect  which  even  a  very  cold  bath  has  in 
a  case  of  high  fever,  and  which,  as  far  as  mere  re- 
duction of  temperature  is  concerned,  makes  its 
action  appear  much  inferior  to  that  of  antipyretic 


medicines.  For,  troublesome  as  it  may  be  for  the 
patient,  as  well  as  for  his  attendants,  to  repeat  the 
external  cooling  over  and  over  again  in  the  course 
of  a  day,  it  may  yet  be  this  very  repetition  of  the 
bath,  with  all  its  effects,  which  is  of  essential  im- 
portance. 

The  theory  from  which  antipyretic  treatment 
originally  started — that  pyrexial  elevation  of  tem- 
perature is  an  unmixed  evil — is  becoming  more  and 
more  modified  as  the  conviction  is  gaining  ground 
that  a  process  like  the  febrile  reaction  of  the 
system  following  upon  various  external  influences, 
which  was,  no  doubt,  gradually  acquired  through 
evolution,  must  be  of  some  advantage  to  its  pos- 
sessor, if  it  be  only  this — that  by  the  increased 
chemical  action  which  goes  on  at  a  higher  tempera- 
ture, abnormal  and  noxious  products  of  tissue- 
change  and  of  the  life-process  of  infectious  germs 
will  be  more  rapidly  destroyed  and  cast  out  of  the 
body.  But  it  would  certainly  be  a  step  in  the 
wrong  direction  if  such  considerations  were  to  lead 
to  giving  up  all  antipyretic  measures.  On  the  con- 
trary, experience  teaches  that  it  is  very  important 
not  to  wait  in  a  case  with  continuous  high  tempera- 
ture until  symptoms  of  failure  of  the  heart's  action 
— a  weak  pulse,  cold  extremities,  cyanosis  and  con- 
gestion of  the  lungs,  and  muttering  delirium — show 
themselves,  but  to  try  to  prevent  these  symptoms 
by  at  once  resorting  to  external  cooling.  Patients 
treated  early  on  this  principle  will  be  found  much 
less  frequently  to  pass  into  that  state,  to  sleep  more 
soundly,  and  to  retain  their  appetite,  bedsores  and 
other  serious  complications  being  of  much  rarer 
occurrence  ;  and  it  has  been  established  that  the 
mortality  in  specific  fevers  has  by  the  cold-water 
treatment  been  very  considerably  diminished,  and 
that  convalescence  also  is  quicker  than  in  cases 
treated  on  a  purely  expectant  plan.  If  consistently 
carried  through,  the  good  effects  of  such  treatment 
mostly  show  themselves  in  a  few  days,  not  only  in 
the  whole  condition  of  the  patient,  but  also  in  the 
effect  of  successive  baths  on  the  temperature  becom- 
ing greater  and  more  lasting,  so  that  the  number  of 
baths,  as  required  by  a  certain  height  of  tempera- 
ture, becomes  less  every  day. 

As  regards  the  methods  of  external  cooling,  by 
far  the  most  effective  means  are  cold  baths  from  60° 
to  70°  F.  (15°  to  20°  C),  of  about  ten  minutes' 
duration.  More  agreeable  to  the  patient  are  baths 
of  about  95°  F.  (35°  C. ),  gradually  cooled  down  by 
the  addition  of  cold  water  to  "70°  F.  (20°  C),  or 
less,  as  recommended  by  von  Ziemssen,  but  their 
duration  must  Vje  longer  to  have  the  same  effect  as 
the  former.  Riess  tried  prolonged  immersions  in 
warm  water  of  90'^  F.  (32°  C),  but,  although 
acting  very  powerfully  on  the  temperature,  the 
general  effect  of  such  permanent  baths  is  inferior  to 
that  of  repeated  short  cold  baths.  Cold  wet-pack- 
ing is  less  effectual,  but  may  replace  baths  in  special 
cases,  and  when  they  cannot  be  given.  The  same 
holds  good  as  regards  cold  sponging.  See  IIydro- 
THERAPEUTics  ;  and  Cold,  Therapeutics  of. 

Antipyretic  medicines  may  be  used  sparingly  in 
order  to  prolong  the  eftect  of  a  bath  on  the  tempera- 
ture in  cases  of  very  high  and  persistent  fever,  but 
principally  with  a  view  to  allay  some  of  the  trouble- 
some symptoms  accompanying  pyrexia,  especially 
the  headache,  the  feeling  of  heat,  and  uneasiness. 
For  a  long  time  sulphate  of  quinine  had  been  the 
only  reliable  antipyretic  C^rug,  but  now  we  possess  a 
great  number  of  chemical  preparations,  which  are 
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much  more  powerful  in  reducing  a  febrile  tempera- 
ture and  subduing  some  of  the  other  symptoms  of 
fever  than  anything  before  known.  But  it  ought 
never  to  be  lost  sight  of  that  these  preparations, 
foremost  among  which  stands  phenazone,  although 
in  individual  cases  they  may  be  of  considerable 
service,  are  substances  whose  effects  on  the  tissues 
of  the  body,  and  especially  on  the  nervous  system, 
are  as  yet  but  very  imperfectly  known,  and  that  a 
routine  treatment  of  elevated  temperature  with  their 
aid  is  much  to  be  deprecated,  and  cannot  compare 
in  innocuity  and  results  with  even  a  routine  treat- 
ment with  cold  water,  which,  it  need  hardly  be 
said,  must  also  be  carefully  adapted  to  the  require- 
ments of  the  case  and  the  individuality  of  the 
patient. 

C.  G.  H.  Baumler. 

TENDERNESS.  —  ^fc-  Pain  in  Visceral 
Disease. 

TENDON-REFLEX.— 5td;  Nervous  System, 
Examination  of;  and  Spinal  Cord,  Diseases  of. 

TENESMUS  {reivw,  I  stretch).  — Synon.  :  Fr. 
Teuesme  ;  Ger.  Stithlzwaiig. — Tenesmus  is  a  com- 
prehensive term  applied  to  certain  morbid  sensa- 
tions referred  to  the  anus  and  its  vicinity.  There 
is  a  feeling  of  fulness  and  weight,  an  uncontrollable 
desire  to  go  to  stool,  and  straining  during  the  act  of 
defcEcation,  little  or  nothing  being  passed,  and  that 
often  of  the  nature  of  slimy  mucus  or  blood,  while 
little  or  no  sense  of  relief  is  experienced  afterwards. 
Tenesmus  is  a  common  symptom  in  cases  of  dysen- 
tery. It  may  also  be  associated  with  local  diseases 
about  the  lower  part  of  the  rectum  or  anus,  such  as 
piles,  fistula,  or  malignant  disease.  Other  morbid 
sensations  are  often  present  at  the  same  time. 

Treatment. — Any  local  cause  of  tenesmus  must 
be  removed  or  cured,  if  practicable.  The  sensa- 
tions are  best  relieved  by  local  applications  of  heat 
or  cold,  wet  pads,  or  the  use  of  small  enemata  con- 
taining laudanum,  or  of  suppositories  of  morphine, 
lielladonna,  or  cocaine. 

Frederick  T.  Roberts. 

TEPLITZ-SCHOENAU,     in  Bohemia.— 

Simple  thermal  waters.    See  Mineral  Waters. 

TERMINI  IMERESI,  in  ^\c\\)/  [Ihenmc Himi- 
rcnses  of  the  Romans). — Thermal  waters.  Sec 
Mineral  Waters. 

TERTIAN  (tertiits,  the  third).— A  term  applied 
to  a  form  of  intermittent  fever  in  which  the 
paroxysms  return  on  the  third  day,  or  at  an  interval 
of  about  forty-eight  hours.  See  Malarial  Dis- 
ease. 

TERTIARY  [teiiins,  the  third).— This  word  is 
usually  associated  with  the  advanced  forms  of 
syphilitic  disease.    See  Syphilis. 

TESTAMENTARY  CAPACITY.— 6>tf  Civil 
Incapaci'i  y. 

TESTES,  Diseases  of.— The  diseases  of  the 
testes  will  be  discussed  in  the  following  order  : — 

1.  Abnormalities,  p.  168 1. 

2.  Atrophy,  p.  1682. 

3.  Chondroma,  p.  1682. 

4.  Cystic  Disease,  p.  1683. 

5.  Filiroma,  p.  1683. 


6.  Hernia  Testis,  p.  1683. 

7.  Hypertrophy,  p.  1683. 

8.  Inflammation,  p.  16S3. 

9.  Injuries,  p.  1685. 

10.  Carcinoma  and  Sarcoma,  p.  1685. 

11.  Neuralgia,  p.  1686. 

12.  Teratoma,  p.  l686. 

See  also  H^ematocele  ;  Hydrocele  ;  and 
Pain  in  Visceral  Disease. 

I.  Abnormalities. — (a)  Absence. — There  may 
be  complete  absence  of  the  testicles.  The  subjects 
of  this  imperfection,  if  they  attain  the  age  of 
puberty,  present  the  ordinary  characteristics  of 
eunuchs.  As  the  complete  gland  is  formed  from 
two  distinct  parts,  the  failure  or  arrest  of  develop- 
ment may  be  limited  to  either  part,  separately  from 
the  other.  Thus  cases  are  described  where  a  well- 
developed  vesicula  seminalis  and  vas  deferens  have 
been  found,  without  any  trace  of  a  testicle  ;  and 
others,  where  a  testicle  existed  with  complete  or 
partial  absence  of  the  vas  deferens. 

(/')  Excess.  —  Supernumerary  testicles  have  been 
described,  and  men  not  infrequently  believe  them- 
selves to  be  so  gifted.  The  mistake  has  arisen  from 
the  presence  of  encysted  hydroceles,  or  of  fatty 
or  filjrous  tumours  of  the  cord,  or  of  an  old  epi- 
plocele.  There  is  no  perfectly  authenticated  case 
recorded  of  the  presence  of  more  than  two  testicles. 

(c)  IMalpositioii. — The  testicles  are  developed  in 
the  abdomen,  and  at  birth,  or  shortly  after,  are 
lodged  in  the  scrotum.  A  pouch  of  peritoneum, 
the  processus  vaginalis,  precedes  the  testis  into 
the  scrotum.  This  change  of  position  is  frequently 
described  as  'descent  of  the  testicle,'  an  obvious 
misuse  of  words,  if  regard  be  paid  to  the  usual 
position  of  the  foetus  in  the  uterus. 

The  testicle  may  be  retained  in  the  abdomen,  or 
in  the  inguinal  canal ;  or  may  pass  through  the 
inguinal  canal  into  the  perinaitm,  and  be  lodged  be- 
tween the  bulb  of  the  urethra  and  the  anterior  part 
of  the  tuber  ischii  ;  or  over  the  external  pillar  of  the 
ring  into  the  subcutaneous  tissue  of  the  upper  part 
of  the  thigh  ;  or  through  the  crural  canal  to  the 
upper  and  inner  part  of  the  thigh  ;  or,  if  it  has 
passed  into  the  scrotum,  may  be  rotated,  so  that 
the  epididymis  is  in  front  and  the  testicle  behind. 
More  rarely  it  has  the  long  axis  transverse  instead  of 
oblique  ;  or  it  may  be  completely  inverted,  so  that 
the  globus  major  is  lielow,  the  globus  minor  above. 

Retention  in  the  abdomen  or  inguinal  canal  may 
be  the  result  of  non-attachment  of  the  gubernaculum 
to  the  testis,  of  adhesions  from  intra-uterine  inflam- 
mation, or  of  disproportion  between  the  gland  and 
the  orifices  through  which  it  has  to  pass,  or  of  some 
constricting  band.  The  passing  through  the  crural 
canal  to  the  thigh,  or  through  the  inguinal  canal  to 
the  perinasum  or  thigh,  is  explained  by  the  wide 
and  extensive  attachments  of  the  lower  end  of  the 
gubernaculum.  Malposition  in  the  scrotum  may  be 
caused  by  some  abnormality  in  the  development  of 
the  cord. 

The  consequences  will  vary  with  the  position. 
If  the  testicle  is  retained  in  the  abdomen,  the  cor- 
responding half  of  the  scrotum  remains  undeveloped, 
and  the  gland  is  always  much  smaller  than  normal. 
Sometimes  there  is  an  arrest  of  development,  or  it 
undergoes  fatty  or  fibrous  degeneration,  or,  if 
otherwise  normal,  does  not  secrete  a  fertilising 
fluid.  This  seems  fairly  established  by  numerous 
observations,  both  in  men  and  the  lower  animals, 
where  the  testicle  has  been  abnormally  retained  in 
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the  abdomen.  One  case,  however,  has  been  re- 
corded by  Hutchinson,  where  the  observer,  to  whom 
the  retained  testicle  was  submitted  for  microscopical 
examination,  stated  that  he  found  numerous  sperma- 
tozoa. 

When  the  testicle  lies  at  the  internal  inguinal 
ring,  the  epididymis  is  frequently  found  partly  in 
the  badly  developed  scrotum,  into  which  also  ex- 
tends the  processus  vaginalis.  As  the  communi- 
cation between  this  and  the  peritoneal  cavity  is 
usually  maintained  under  such  conditions,  in  case 
of  peritonitis  with  effusion  there  may  be  disten- 
sion of  this  process,  so  as  closely  to  simulate  a 
hernia,  and  render  an  exploratory  examination 
necessary.  In  most  instances  testicles  which  are 
retained  in  the  inguinal  canal  do  not  produce 
spermatozoa. 

Retention  of  the  testicle  in  the  inguinal  canal  is 
more  liable  to  produce  complications  than  retention 
in  the  abdomen.  It  is  often  accompanied  by  inguinal 
hernia  ;  the  organ  is  more  exposed  to  injury  ;  and 
when  enlarged  at  puberty,  or  by  inflammation,  may 
cause  severe  pain  from  constriction  by  the  surround- 
ing parts.  The  retained  testis  may  also  undergo  axial 
rotation  causing  torsion  of  its  pedicle.  This  usu- 
ally follows  sudden  descent  into  the  scrotum.  The 
writer  has  known  the  descent  occur  at  the  ages  ot 
six  months,  ten  years,  and  sixty-eight  years.  The 
sudden  change  in  position  is  usually  followed  by  a 
sharp  attack  of  orchitis.  But,  owing  to  the  length 
of  the  mesorchium,  the  spermatic  cord  may  become 
twisted,  and  obstruct  the  return  of  the  venous  blood. 
The  whole  testicle  and  epididymis  then  become 
infiltrated  with  blood,  and  subsequently  inflamed. 
The  tumour  in  the  inguinal  canal  and  scrotum 
closely  simulates  a  strangulated  hernia,  and  the 
accompanying  pain  and  vomiting  heighten  the 
resemblance.  The  bowels,  however,  continue  to 
act  together  with  the  passage  of  flatus  and  fseces. 
The  treatment  of  torsion  of  the  cord  is  by  open 
incision  so  as  to  allow  of  the  twist  being  undone, 
or  the  testicle  removed  if  obviously  gangrenous. 

Inflammation  of  a  testicle  retained  in  the  inguinal 
canal  has  been  mistaken  for  strangulated  bubono- 
cele, or  for  a  bubo.  Careful  examination  of  the 
scrotum  should,  therefore,  be  made  in  doubtful 
cases. 

Retraction  can  usually  be  distinguished  from  re- 
tention of  the  testicle  by  the  state  of  development 
of  the  corresponding  half  of  the  scrotum. 

The  perinaal  or  feino7-al  position  of  the  gland  is 
not  of  necessity  attended  by  any  bad  results.  A 
testicle,  however,  so  situated  is  usually  smaller  than 
normal  and  is  more  exposed  to  injury.  This  is 
especially  the  case  in  the  perinxal  position.  In 
addition  it  is  important  to  remember  before  under- 
taking operative  proceedings  that  the  processus 
vaginalis  accompanies  the  testis  into  the  perinseum 
and  usually  communicates  with  the  abdomen. 

Treatment. — If  retention  of  the  gland  in  the 
inguinal  canal  be  attended  by  any  inconvenience, 
operative  interference  may  succeed  in  placing  it  in 
the  scrotum.  But  if  this  should  fail  from  shortness 
of  the  cord,  and  in  spite  of  separation  of  the  cord 
and  inversion  of  the  testis,  then  extirpation  might 
be  necessary.  It  is  undesirable  to  thrust  the  gland 
back  into  the  abdomen.  When  in  infants  retention 
of  the  testicle  is  complicated  by  an  inguinal  hernia, 
the  use  of  a  truss  is  not  to  be  recommended,  as  it 
will  prevent  the  possible  descent  of  the  testicle, 
and  the  hernia  not  infrequently  spontaneously  sub- 


sides. But  if  a  truss  with  a  horseshoe-pad  can  be 
adjusted  above  the  testicle,  the  hernia  is  prevented 
and  the  descent  of  the  testicle  assisted.  If  the  re- 
tention of  the  gland  be  permanent  and  cause  incon- 
venience, it  is  better  to  operate  at  once.  If  the 
gland  has  passed  through  the  crural  canal,  little 
can  be  done  to  remedy  the  malposition  ;  but  when 
it  has  passed  through  the  inguinal  canal  into  the 
perinaeum  or  the  thigh,  an  attempt  may  be  made 
to  place  it  in  the  normal  position.  In  an  adult 
such  a  proceeding  might  be  difficult  owing  to  the 
non-development  of  the  scrotum. 

John  Wood  successfully  transplanted  in  an  infant 
a  testicle  from  the  perinseum  to  the  scrotum  sub- 
cutaneously.  When  a  band  of  tissue  in  the  peri- 
nseum,  probably  the  gubernaculum,  had  Ijeen 
divided  with  a  tenotomy  knife,  the  gland  could  be 
pushed  up  to  the  inguinal  canal,  and  from  thence 
into  the  scrotum,  where  it  was  retained  by  a  hair- 
lip  pin  passed  above  it  as  in  acupressure.  This 
method  is  now  replaced  by  the  open  operation. 
As  sometimes  the  unaided  efforts  of  nature  draw 
the  gland  from  the  perinteum  up  to  the  inguinal 
ring,  where  it  is  comparatively  safe  from  injury, 
and  more  favourably  situated  for  any  attempt  at 
removal  to  the  scrotum,  it  is  advisable  always  in 
infants  to  allow  time  for  such  a  possible  modifica- 
tion. Should  an  operation  be  deemed  advisable, 
an  open  incision  should  be  practised,  and  each  step 
guided  by  vision. 

Of  malpositions  in  the  scrotum,  that  in  which  the 
epididymis  is  in  front,  and  the  testicle  proper  be- 
hind, is  alone  of  any  practical  importance.  In  any 
operation  for  hydrocele  or  haematocele  of  the  tunica 
vaginalis,  the  position  of  the  testicle  ought  first  to 
be  ascertained. 

{d)  Arrest  of  development. — This  sometimes  oc- 
curs after  the  testicles  have  passed  into  the  scrotum, 
so  that  these  glands  remain  permanently  in  their 
infantile  condition.  No  general  cause  has  been 
discovered  for  this  abnormality. 

2.  Atrophy. — Wasting  of  the  testicle  may  re- 
sult from  inflammation,  from  lesions  of  the  spinal 
cord  caused  by  injury  or  disease  or  secondary  to 
injuries  of  the  head.  It  may  also  be  produced  by 
early  and  excessive  venereal  excitement  ;  or  by 
deficient  blood-supply,  due  to  aneurysm  or  other 
causes.  It  is  frequently  found  associated  with 
varicocele,  and  is  also  caused  by  the  pressure  of  the 
fluid  of  a  long-standing  hydrocele.  It  follows 
division  of  the  spermatic  arteries  and  veins,  or  of 
the  vas  deferens. 

3.  Chondroma.  — Cartilage,  either  cellular  or 
hyaline,  but  sometimes  of  the  fibrous  variety,  is 
found  in  association  with  many  new-growths  in  the 
testicle.  Pure  chondroma  is  comparatively  rare  ; 
and  the  cartilage  is  usually  associated  with  sarcoma, 
which  is  composed  of  spindle-cells.  It  has  been 
seen  in  association  with  carcinoma. 

Description. — This  form  of  tumour  of  the  testis 
occurs  as  disseminated  nodules,  connected  by  fibrous 
tissue ;  or  as  elongated  masses  with  branching  pro- 
cesses. By  compression  of  the  seminal  tubules,  it 
leads  to  dilatation  of  other  parts  of  the  tubules  ;  and 
by  invagination  of  the  walls  of  such  dilatations  the 
growth  often  seems  to  be  in  the  interior  of  a  tubule. 
Careful  examination,  however,  will  always  prove  it 
to  be  of  extra-tubular  origin.  It  also  invades  the 
lymphatics,  and  through  them  has  a  great  tendency 
to  infect  other  parts  of  the  system.  It  is  often 
associated  with  myxoma ;  and  sometimes,  though 
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rely,  it  develops  into  bone.  It  can  only  be  dia- 
losed  with  any  certainty  when  the  tumour  has 
tained  a  large  size,  and  is  then  characterised  by 
e  hardness  and  slow  growth  of  the  mass. 

Treatment. — Castration  is  the  only  treatment; 
id  in  consequence  of  the  tendency  of  this  disease 

invade  other  organs,  it  is  usual  to  recommend  an 
)eration  without  unnecessary  delay,  in  all  cases  of 
rge  sarcocele  which  do  not  give  any  indication  of 
elding  to  treatment. 

4.  Cystic  Disease.  — Cysts  are  frequently  found 
the  testicle,  either  separately  or  associated  with 
her  growths. 

Description. — In  true  cystic  disease  or  simple 
stoma,  the  whole  or  part  of  the  body  of  the 
sticle  is  replaced  by  a  closely  aggregated  mass  of 
sts,  of  very  variable  size.    Some  are  so  minute 

only  to  be  visible  on  microscopical  examination, 
hile  others  may  attain  a  diameter  of  from  one  to 
ree  centimetres.    When  only  part  of  the  gland 

so  affected,  healthy  glandular  substance  is  found 
the  periphery,  enveloping  the  cystic  growth, 
he  cysts  have  no  thick  fibrous  wall,  and  are  lined 
ith  shallow  cylindrical  epithelium,  which  is  some- 
mes  ciliated.  They  are  filled  with  either  clear 
atery,  or  sometimes  very  viscid,  fluid  ;  or  with 
heromatous  matter,  resembling  the  contents  of  a 
ibaceous  cyst.  These  latter  are  usually  dermoid 
^sts  and  owe  their  origin  to  developmental  causes, 
lermoid  cysts  containing  teeth  and  hair  are  also  met 
ith.  Very  frequently  nodules  of  cartilage  are 
lund  interposed  between  the  cysts.  The  disease 
dually  occurs  in  adults,  but  one  case  has  been  re- 
jrded  where  the  enlargement  was  first  observed  at 
le  age  of  three  months. 

There  is  another  form  of  cystic  disease,  where 
le  cysts  are  separated  by  a  considerable  quantity 
f  gelatinous  connective  tissue,  and  often  contain 
olypoid  ingrowths,  which  sometimes  completely 
11  their  cavities.  This  form  is  regarded  as  cystic 
ienoma  of  the  gland,  and  may  exhibit  a  varying 
egree  of  malignancy.  A  true  malignant  cystic 
ircoma  of  the  testis  is  also  met  with. 

Cysts  of  the  epididymis  are  described  in  the 
rticle  on  Hydrocele.  The  origin  of  many  of 
le  cysts  of  the  hilum  of  the  testis  and  epididymis 
•om  the  remains  of  the  Wolffian  body  needs  to  be 
irther  elucidated. 

Symptoms. — Cystic  disease  of  the  testicle  is 
sually  attended  by  very  little  pain.  The  tumour 
;  of  an  oval  form,  either  with  a  smooth  surface,  or 
,'ith  irregular  elevations  ;  and  does  not  attain  a 
ery  considerable  size,  being  generally  from  five 
□  ten  centimetres  in  diameter.  There  is  an  indis- 
inct  sense  of  fluctuation,  unequal  at  diff'erent  parts. 

Diagnosis. — Cystic  disease  of  the  testis  has 
ometimes  been  mistaken  for  hydrocele  or  hjemato- 
:ele.  The  form  of  the  tumour,  its  relatively  greater 
veight,  the  absence  of  transparency,  and  the  im- 
)ossibility  of  detecting  the  body  of  the  testicle  at 
iny  part,  distinguish  it  from  hydrocele.  The  dis- 
inction  from  haematocele  is  in  some  cases  more 
lifficult.  An  exploratory  incision  will  clear  up  the 
liagnosis. 

Treatment.  --  Castration  is  the  only  remedy  for 
his  condition. 

5.  Fibroma.  — Fibrous  tissue  is  found  in  ab- 
lormal  quantity  in  atrophy  of  the  testis,  in  chronic 
architis,  and  associated  with  new-growths.  By 
Fibroma  of  the  testicle,  however,  is  meant  a  new- 
formation  of  fibrous  tissue  to  a  considerable  extent. 


without  any  other  important  change.  In  structure 
it  resembles  fibrous  tumours  of  the  uterus.  It  so 
rarely  occurs,  however,  as  to  be  practically  devoid 
of  clinical  importance. 

6.  Hernia  Testis. — This  morbid  condition  will 
be  referred  to  under  the  heading  of  tubercular 
orchitis  (p.  1684).  It  also  ensues  in  rare  cases 
up(3n  the  softening  of  gummata.  A  third  variety, 
fungus  hasmatodes,  is  sometimes  described.  It  is 
caused  by  the  fungation  of  a  malignant  growth, 
and  is  now  seldom  seen.  A  fourth  may  be  caused 
by  traumatism,  such  as  sloughing  of  the  scrotum 
after  injuries  or  operations  for  the  radical  cure  of 
hernia,  of  varicocele,  or  of  hydrocele — all  accidents 
which  are  becoming  increasingly  rare. 

Description. — It  consists  of  a  fungous  protru- 
sion from  the  scrotum,  of  a  red  or  yellowish-red 
colour,  and  varies  from  one  to  five  centimetres  in 
diameter.  There  are  two  varieties,  which  may  Ije 
distinguished  as  superficial  and  deep.  The  super- 
ficial form  springs  from  the  visceral  layer  of  the 
tunica  vaginalis,  and  is  very  comparable  to  the 
fungous  granulations  occasionally  met  with  in  cases 
of  suppuration,  or  in  wounds  of  the  synovial  sheaths 
of  tendons.  In  this  the  tunica  albuginea  is  intact, 
but  probably  altered  in  structure.  In  the  deep  form 
the  tunica  albuginea  has  been  perforated,  and  the 
protruded  mass  consists  largely  of  seminal  tubules. 
It  cannot  be  regarded  as  an  evidence  of  any  special 
disease  of  the  gland,  as  it  may  occur,  but  by  no 
means  necessarily,  after  any  form  of  orchitis  in 
which  there  has  been  suppuration. 

Treatment. — The  treatment  depends  upon  the 
cause.  Tubercular  and  malignant  disease  (jf  the 
testis  will  usually  demand  castration.  Syphilitic 
orchitis  is  more  amenable  to  treatment  with  mercury 
and  iodide  of  potassium.  Locally  the  protrusion 
may,  in  suitable  cases,  be  treated  with  caustics,  red 
oxide  of  mercury,  or  nitrate  of  silver,  or  with  the 
galvanic  cautery.  Some  ancesthesia  with  cocaine 
should  be  induced  before  any  of  these  applications. 
Hernia  of  the  testis  has  become  excessively  rare, 
and  many  of  the  palliative  measures  which  used  to 
be  attempted  are  now  forsaken. 

7.  Hypertrophy. — When  only  one  testicle  has 
been  retained  in  the  abdomen,  the  other  sometimes 
attains  an  unusually  .large  size.  Such  cases  of,  as 
it  were,  compensatory  development  are,  however, 
the  exception  and  not  the  rule. 

8.  Inflammation. — A.  Acute. — When  acute 
inflammation  attacks  the  body  of  the  gland  solely 
or  chiefly,  it  is  called  orchitis  :  when  the  epididymis, 
epididymitis.  For  the  comparatively  rare  cases  in 
which  the  vas  deferens,  or  tliis  duct  along  with  the 
other  structures  of  the  spermatic  cord,  is  affected, 
without  the  testicle  being  implicated,  the  barbarous 
hybrids  deferenitis  and  jHniculitis  have  been 
coined. 

/Etiology. — Acute  inflammation  may  be  caused 
by  direct  violence,  or  by  the  extension  of  inflamma- 
tory processes  from  the  mucous  membrane  of  the 
urethra.  It  may  also  occur,  though  rarely,  as  a 
sequela  in  typhoid  fever  or  small -pox,  or  in  pyaemia. 
Orchitis  is  not  infrequently  a  concomitant  of  parotitis 
or  mumps. 

Of  these  varieties,  the  most  frequent  is  gonor- 
rhoea! epididymitis.  This  was  at  one  time  regarded 
as  an  instance  of  'sympathetic  inflammation.' 
Careful  examination  will,  however,  always  prove 
that  the  vas  deferens  is  also  affected,  though  some- 
times in  so  slight  a  degree  that  its  participation  in 
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the  inflammation  might  easily  escape  notice.  This 
form  is,  therefore,  due  to  direct  extension  of  the 
inflammation  from  the  lu'cthral  mucous  membrane. 
Orchitis  associated  with  mumps  used  to  be  attri- 
buted to  such  vague  abstractions  as  '  sympathy  '  or 
'  metastasis. '  Kocher,  however,  considers  it  to  be 
the  result  of  urethritis.  According  to  this  ex- 
perienced observer,  the  disease  commences  as 
stomatitis,  by  which  the  parotid,  or  sometimes  the 
sub-maxillary  and  neighbouring  lymphatic  glands 
become  infected.  The  morbid  material  is  carried 
by  the  blood  to  the  kidneys,  and  in  its  course 
through  the  urinary  passages  sets  up  cystitis  or 
urethritis,  and  thus  the  orchitis  results.  This  ex- 
planation is  not  satisfactory,  since  in  some  epidemics 
of  mumps  orchitis  has  occurred  prior  to  or  without 
any  aff'ection  of  the  parotid  gland.  We  may,  how- 
ever, safely  infer  that  an  infective  agency  is  con- 
cerned in  its  causation.  Orchitis  and  epididymitis 
sometimes  occur  in  rheumatic  or  gouty  subjects. 
Occasionally  cases  are  met  with  in  which  no  excit- 
ing cause  can  be  discovered.  It  sometimes  occurs 
in  very  young  children,  and,  in  the  absence  of  any 
constitutional  taint  or  other  discoverable  cause, 
probably  results  from  some  accidental  injury  in 
these  cases. 

Symptoms. — The  symptoms  of  orchitis  are  local 
pain  and  swelling,  with,  in  cases  of  orchitis  some- 
times, and  in  cases  of  gonorrhteal  epididymitis 
frequently,  redness  and  tension  of  tlie  correspond- 
ing part  of  the  scrotum.  Severe  lumbar  pain  is  in 
some  cases  felt,  especially  by  labouring  men,  who 
apply  for  relief  on  account  of  some  supposed  sprain 
or  injury,  being  ignorant  of,  or  attaching  no  im- 
portance to,  the  affection  of  the  testicle.  This  is 
probably  due  to  inflammation  of  the  lumbar  lym- 
phatic glands,  with  which  the  lymphatics  of  the 
testicle  freely  communicate  ;  but  it  may  possibly 
be  an  example  of  'referred  sensation.' 

Prognosis. — The  prognosis  is  good.  The  in- 
flammation usually  subsides  speedily,  and  leaves  the 
gland  in  a  healthy  condition.  Atrophy  sometimes 
results  after  inflammation  associated  with  mumps, 
or  caused  by  severe  contusion.  Chronic  induration 
of  the  epididymis  may  persist  ;  but  after  some 
months  it  usually  disappears.  Stricture  of  the 
epididymis,  or  of  the  vas  deferens,  is  very  rare. 
Suppuration  does  not  occur  except  in  pyaemia, 
or  after  the  eruptive  fevers,  or  in  tubercular 
orchitis. 

Treatment. — Rest  in  the  recumbent  position, 
with  the  scrotum  supported  by  a  crutch-pad,  and 
the  application  of  ice  locally,  are  in  ordinary  cases 
sufficient.  Where  rest  is  impossible,  well-adjusted 
strapping  of  the  part  affords  considerable  relief,  and 
promotes  absorption  of  the  products  of  inflammation 
so  rapidly  as  not  infrequently  to  necessitate  the  re- 
application  of  the  strapping  within  twenty-four  hours. 
Attention  to  diet,  and  avoidance  of  all  violent 
exercise,  will  be  requisite.  The  acute  pain  of  the 
early  stages  is  relieved  by  tartarated  antimony 
and  free  purging.  In  more  protracted  cases  mer- 
cury, taken  in  small  doses  internally,  or  applied 
locally  by  inunction  or  on  strapping,  will  be  found 
of  benefit.  Small  and  repeated  doses  of  quinine  and 
of  iodide  of  potassium  are  a  valuable  adjunct.  The 
practice,  of  late  years  recommended  by  some  emi- 
nent surgeons,  of  puncture  or  incision  of  the  ordi- 
narily inflamed  gland,  is  seldom  necessary.  If 
suppuration,  however,  occur,  a  free  incision  should 
be  made  as  early  as  possible. 


B.  Chronic  Injlaintiiatioii. — Chronic  orchitis  may 
sometimes  be  the  result  of  an  acute  attack,  but  is 
much  more  frequently  induced  by  syphilis,  tubercu- 
losis or  gout. 

{a)  Syphilitic  Orchitis. — This  variety  may  occur 
in  young  children  who  are  the  subjects  of  inherited 
syphihs,  in  the  form  of  hard  nodules  in  the  testicle. 
In  adults  it  belongs  to  the  gummatous  stage  of  the 
disease,  and  is  very  often  symmetrical.  It  is  usually 
painless,  the  patient  being  frequently  ignorant  of  its. 
existence.  The  gland  is  enlarged,  very  hard,  in- 
sensitive to  pressure,  and  often  nodular  in  form. 
A  gummatous  testis  has  not  infrequently  been  mis- 
taken for  malignant  disease  and  excised.  The 
diagnosis  may  be  exceedingly  difficult,  but  treat- 
ment with  mercury  and  iodide  of  potassium  usually 
sets  the  doubt  at  rest. 

During  the  period  of  general  eruption  syphilitic 
orchitis  sometimes  commences  in  an  acute  form.  The 
testicle  is  enlarged,  very  tender  on  pressure,  with' 
dull  aching  pain  limited  to  the  gland  or  radiating^ 
to  the  groin  and  back.  There  is  usually  effusion  ini 
the  tunica  vaginalis,  varying  in  quantity  in  different 
cases,  and  the  scrotum  is  congested  and  oedematous. 
Generally  only  one  testicle  is  affected,  but  after 
some  weeks  the  other  gland  may  also  present 
similar  symptoms.  The  condition  resembles  gonor- 
rhoea! epididymitis,  but  may  be  distinguished  from 
it  by  the  absence  of  any  existing  or  precedent 
urethral  discharge,  by  the  body  of  the  gland  being 
solely  or  chiefly  affected,  and  by  the  existence  of 
concomitant  syphilitic  symptoms.  It  rapidly  im- 
proves under  mercurial  treatment,  but  if  left  un- 
treated generally  passes  into  the  ordinary  chronic 
form. 

Treatment. — This  form  of  orchitis  is  usually 
very  amenable  to  treatment,  but  has  a  tendenc)'  to 
recur.  Iodide  of  potassium  combined  with  mercury 
in  small  doses  internally,  when  it  can  be  tolerated, 
and  strapping  locally,  will  in  most  cases  produce 
rapid  disappearance  of  the  disease,  for  a  time  at  any 
rate.  In  obstinate  cases  intramuscular  injections  of 
mercury  are  of  great  value.  Atrophy  may  sometimes 
result  ;  and  in  some  cases  suppuration,  with  the 
formation  of  troublesome  sinuses,  may  occur.  In 
some  cases  the  gland  has,  after  very  prolonged  and' 
unsuccessful  treatment,  to  be  removed. 

(b)  Tubercular  Orchitis. — Tuberculosis  nearly 
always  begins  in  the  epididymis,  and  may  spread 
thence  along  the  vas  deferens  to  the  vesicula. 
seminalis.  It  ultimately  attacks  the  rete  and 
body  of  the  testes.  It  is,  however,  unusual  for 
tuberculosis  to  affect  solely  the  genito-urinary 
organs,  so  that  other  foci  may  be  found  in  the 
lungs,  cervical  lymphatic  glands,  or  elsewhere.  In 
children  tubercular  orchitis  is  not  uncommon,  and 
may  begin  in  the  body  of  the  testis.  It  usually 
runs  a  rapid  course,  and  is  associated  with  tubercu- 
losis elsewhere. 

Tuberculosis  runs  the  same  course  in  the  testicle 
as  it  does  in  other  organs.  After  the  deposition 
of  tubercle-bacilli  an  inflammatory  process  takes 
place,  and  the  inflammatory  products  tend  to- 
undergo  fatty  degeneration  and  caseation.  The 
disease  may  continue  at  this  stage  for  a  long  period,, 
or  the  caseous  nodule  may  become  enveloped  in  a 
fibrous  capsule,  or  calcification  may  in  very  rare 
instances  occur.  As  a  rule,  however,  the  tubercu- 
lous mass  softens  and  an  abscess  is  the  result.  The 
pus  may  escape  by  extension  of  the  inflammatory 
and  degenerative  processes  through  the  back  of  the- 
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epididymis  to  the  scrotum.  In  tlie  final  stage  tlie 
skin  of  the  scrotum  becomes  inflamed  and  ulcerated, 
and  the  abscess  empties  itself,  leaving,  perhaps,  a 
tubercular  sinus.  Or  the  inflammatory  process 
may  spread  from  the  tunica  vaginalis  vera  to  the 
tunica  vaginalis  reflexa,  causing  an  adhesion  of 
those  layers  of  serous  membrane,  and  allowing  the 
tubercular  inflammation  to  reach  the  scrotum,  with 
subsequent  ulceration  and  escape  of  the  pus.  Not 
infrequently  the  escape  of  the  pus  is  followed  by  a 
protrusion  of  granulation-tissue  and  testicular  sub- 
stance, constituting  one  of  the  commonest  of  the 
varieties  of  hernia  of  the  testis. 

Clinical  Phenomena. — Tubercular  disease  of 
the  testes  is  usually  insidious  in  its  onset.  Pain  is 
seldom  a  marked  feature,  and,  perhaps  by  accident, 
an  indolent,  nodular  swelling  is  felt  in  the  epidi- 
dymis or  body  of  the  testis.  This  nodule  is  hard 
to  the  touch,  and  can  be  handled  without  causing 
an  excess  of  pain.  After  a  while  '  testicular  sen- 
sation '  is  altered  or  lost — a  point  on  which  some 
lay  great  stress.  In  some  cases  tuliercular  disease 
of  the  testis  runs  a  more  acute  and  rapid  course  and 
quickly  results  in  the  formation  of  a  tumour  of  con- 
siderable si/e,  and  with  a  decided  tendency  to 
soften,  ulcerate,  fungate,  and  become  septic.  In 
this  class  the  general  condition  of  the  patient  may 
be  serious,  owing  to  tuberculosis  of  the  lungs, 
hectic  fever,  and  the  pain  and  discomfort  of  the 
scrotal  tumour.  Under  such  circumstances  as  these 
the  removal  of  the  testicle  affords  great  relief,  and 
is  borne  exceedingly  well. 

In  most  instances  the  vas  deferens  becomes  in- 
flamed and  thickened,  and  tuliercular  nodules  may 
form  along  its  course.  The  vesiculce  seminales, 
Ijladder,  prostate,  ureters,  and  kidneys  may  be- 
come infected  by  extension  along  the  vas  deferens. 
A  rectal  examination  is,  therefore,  always  neces- 
sary, and  an  endoscopic  examination  of  the  urethra 
and  bladder  may  be  required. 

Diagnosis. — The  diagnosis  of  tubercular  orchitis 
is  not,  as  a  rule,  difficult,  but  may  present  many 
difficulties.  Gonorrhceal  epididymitis  sometimes 
leaves  indurations  which  have  a  close  resemblance 
to  those  caused  by  tuberculosis.  Furthermore, 
gonorrhceal  epididymitis  may  actually  be  followed 
by  tuberculosis.  Cysts  of  the  epididymis,  gummata, 
and  malignant  growths  have  also  been  mistaken  for 
tubercle.  In  cases  of  doubt  a  test-dose  of  Koch's 
tuberculin  may  be  administered. 

Tubercular  orchitis  is  sometimes  a  complication 
of  general  miliary  tuberculosis.  This  variety  does 
not  require  surgical  intervention. 

The  tunica  vaginalis  may  be  full  of  inflammatory 
effusion,  so  as  to  obscure  the  tubercular  nodules 
in  the  testicle.  For  purposes  of  diagnosis  the  fluid 
should  be  removed  with  a  fine  trochar  and  cannula. 

Treatment. — When  the  tubercular  nodule  is 
small  and  localised,  it  may  be  explored  under  an 
anesthetic,  and  thoroughly  evacuated  with  a  sharp 
spoon.  The  wound  is  rubbed  with  iodoform,  and 
closed  after  the  insertion  of  a  temporary  drain.  _  If 
necessary  this  operation  may  be  repeated.  When 
the  testicle  contains  several  tubercular  nodules,  the 
(operation  which  has  just  been  described  is  unlikely 
to  remove  all  the  disease,  or,  if  it  did  so,  leave  an 
organ  of  any  size  or  utility.  Under  such  circum- 
stances as  these  castration  is  required.  If  the  cord 
is  healthy  it  may  be  divided  at  the  external  afido- 
minal  ring,  but  should  doubt  exist  as  to  its  healthi- 
ness, the  inguinal  canal  should  be  opened  so  that  as 


much  as  possible  of  it  can  be  excised.  More  ex- 
tensive operations  have  been  performed  for  the 
excision  of  the  vas  deferens  and  vesicula  seminalis, 
but  have  not  found  favour  in  the  eyes  of  British 
surgeons. 

When  an  operation  is  contra-indicated  the  pro- 
gress of  the  disease  may  be  delayed  by  careful 
attention  to  the  general  health,  cod-liver  oil, 
malt-extract,  carbonate  of  guaiacol,  and  abundance 
o'f  fresh,  dry  air. 

(r)  Gouty  Orchitis. — Chronic  orchitis  from  gout 
can  be  diagnosed  by  the  history  of  the  patient,  and 
yields  readily  to  the  ordinary  treatment  for  gout, 
\mi  is  very  apt  to  recur. 

g.  Injuries. — The  testes  are  greatly  protected 
from  accidental  violence  by  their  mobility,  and  the 
laxity  of  the  surrounding  structures.  Immediate 
death  has  resulted  from  severe  contusions  of  the 
testicle,  probably  from  reflex  inhibition  of  the  action 
of  the  heart.  Contusions  and  wounds  require  ap- 
propriate surgical  treatment. 

lo.  Carcinoma  and  Sarcoma. — These  are 
classed  together,  because,  though  histologically  of 
very  different  origin,  the  distinction  between  them 
in  any  individual  case  is  often  impossible,  except  by 
microscopical  examination  of  the  tumour  after  re- 
moval. Even  then  the  distinction  is  sometimes 
impossible,  if  we  may  judge  from  the  description  of 
recorded  cases  of  mixed  sarcoma  and  carcinoma. 

Carcinoma  originates  in  the  epithelial  structures 
of  the  gland,  and  is  almost  invariably  of  the  en- 
cephaloid  variety.  Scirrhus  occurs  sometimes,  but 
many  specimens  in  museums  classified  under  that 
heading  are  probably  examples  of  fibrous  sarcoma. 
Encephaloid  cancer  usually  commences  in  the  body 
of  the  testis,  by  the  formation  of  one  or  more  nodules. 
Sometimes  the  epididymis  is  first  attacked.  Very 
rarely  is  there  general  infiltration  of  the  gland.  In 
an  early  stage  of  the  disease  the  testis  is  hard,  from 
tension  of  the  tunica  albuginea,  but  when  this  has 
been  destroyed  in  the  progress  of  the  growth, 
the  mass  is  soft,  and  there  is  often  distinct  fluctua- 
tion. This  may  be  unequal  at  different  parts,  from 
the  presence  of  cysts.  The  growth  is  usually  pain- 
less, but  in  some  cases  there  is  acute  pain,  either 
locally  or  in  the  lumbar  region.  The  chief  aids  to 
diagnosis  at  this  period  are  the  rapidity  of  the  growth, 
the  enlargement  of  the  blood-vessels  of  the  cord,  and 
the  age  of  the  patient.  For  while  encephaloid 
cancer  has  been  met  with  in  young  children  and 
old  people,  still  the  vast  majority  of  recorded  cases 
have  occurred  between  twenty  and  forty  years  of 
age.  The  writer  has  met  with  cases  of  malignant 
adenoma  of  the  testis  which  closely  resembled  the 
Wolffian  body  in  structure. 

If  the  tumour  attain  a  very  large  size,  the  scrotum 
may  slough,  and  a  bleeding  fungus  protrude.  The 
disease  has  a  great  tendency  to  invade  other  parts  of 
the  system,  and  especially  at  an  early  period  the 
lumbar  lymphatic  glands.  This  may  lead  to  oedema 
of  the  lower  extremities,  from  pressure  on  the  abdo- 
minal veins.  The  inguinal  glands  generally  escape 
infection,  except  in  some  cases  where  the  scrotum 
has  been  involved  in  the  disease.  Secondary  growths 
have  been  found  in  the  mesenteric  glands,  liver, 
spleen,  and  lungs. 

Sarcoma  originates  in  the  connective  tissue  of  the 
testicle,  and  sometimes  develops  in  both  glands 
simultaneously.  On  microscopical  examination  t\\  o 
varieties  can  be  distinguished,  the  round-  and  the 
spindle-celled.    The  latter  grows  more  slowly,  and 


i686      TESTES,  DISEASES  OF 


TETANUS 


both  are  often  associated  with  cystic  and  cartila- 
ginous formations.  The  symptoms  are  very  similar 
to  those  of  cancer. 

Sarcoma  sometimes  commences  in  the  tunica 
vaginalis,  and  is  then  usually  accompanied  by 
extravasation  of  blood  into  the  sac.  Two  such  cases 
were  met  with  in  which  the  shape  of  the  tumour, 
the  complete  absence  of  pain,  the  history  of  gradual 
enlargement,  and  the  very  distinct  fluctuation  were 
suggestive  of  hsematocele.  Exploratory  examina- 
tion, however,  proved  them  to  be  cases  of  sarcoma. 
Castration  was  performed,  and  the  testicles  were 
found  to  be  only  slightly  affected  by  the  disease. 
Both  cases  died  within  a  short  period  after  the 
operations,  from  secondary  affection  of  other  organs, 
accompanied  by  similar  hemorrhages. 

Melanoma  of  the  testis  was  formerly  regarded 
as  a  form  of  cancer,  but  is  now  considered  to  be 
sarcomatous.  It  is  extremely  rare,  and  in  the  few 
recorded  cases  of  it  similar  growths  were  found  in 
many  other  organs  of  the  body. 

Diagnosis. — As  a  general  rule  it  may  be  stated 
that  sarcoma  occurs  most  frequently'  under  ten  and 
over  forty  years  of  age ;  and  that  the  epididymis  is 
more  frequently  the  primary  seat  of  the  disease, 
and,  when  secondarily  involved,  is  attacked  at  an 
earlier  period  than  in  cancer.  The  distinction  in 
any  individual  case  must,  however,  be  very  un- 
certain, and  is  of  little  importance. 

Prognosis  and  Treatment.— The  prognosis 
is  very  unfavourable  in  both,  as  recurrence  of  the 
growth  in  other  organs  after  the  removal  of  the 
tumour  is  the  rule  to  which  there  are  but  few  excep- 
tions. But  hitherto  an  early  exploration  of  doubt- 
ful tumour  has  hardly  been  practised  by  surgeons. 
The  present  writer  (C.  B.  L. )  has  had  much  more 
favourable  results  by  early  intervention.  It  is  now, 
with  modern  antiseptic  precautions,  much  safer  to 
explore  doubtful  tumours  of  the  scrotum.  Cas- 
tration is  the  only  possible  treatment  for  both 
diseases. 

ri.  Neuralgia  and  Irritability. — The  testicle 
is  sometimes  the  seat  of  very  acute  persistent  or 
periodically  recurring  neuralgia.  This  must  be  dis- 
tinguished from  hypertesthesia  or  irritability  of  the 
gland,  which  is  occasionally  associated  with  vari- 
cocele, or  may  be  the  result  of  self-abuse,  excessive 
venery,  or  even  of  unsatisfied  sexual  excitement. 
Neuralgia  may  be  due  to  some  local  cause,  to  vari- 
cocele, to  a  descending  hernia,  or  to  induration  of 
some  part  of  the  glandular  apparatus  from  precedent 
inflammation.  It  may  be  a  transferred  sensation,  as 
in  renal  colic.  Sometimes  it  occurs  in  cases  of  en- 
largement of  the  prostate,  and  more  especially 
when  prostatic  calculi  are  present.  The  presence 
of  a  urethral  stricture  ought  to  be  suspected  and 
sought  for.  Occasionally  no  cause  can  be  dis- 
covered, and  we  have  to  assume  that  it  is  due  to 
some  affection  of  the  central  nervous  system.  A 
family  history  of  epilepsy  or  of  lunacy  would  also 
have  to  be  taken  into  consideration. 

Treatment. — When  of  local  origin,  the  treat- 
ment of  neuralgia  of  the  testis  must  be  directed  to 
the  removal  of  the  cause ;  and  if  all  other  methods 
fail,  and  the  pain  be  severe  enough  to  warrant  it, 
castration  may  be  required.  When  due  to  affections 
of  other  parts  of  the  body,  the  treatment  must  be 
regulated  accordingly. 

Hyperaesthesia  of  the  gland  usually  yields  in  time 
to  tonics  and  attention  to  ordinary  hygienic  con- 
ditions. 


12.  Teratoma. — The  testis,  like  the  ovary,  may 
be  the  seat  of  cysts  containing  hair,  skin,  bones,  &c. 
The  cysts  are  sometimes  within,  sometimes  upon 
the  gland.  The  more  complex  cases  may  be  best 
explained  as  resulting  from  the  inclusion  of  a  second 
fertilised  germ  ;  while  the  simpler  cases  may  be  due 
possibly  to  the  accidental  inclusion  of  part  of  one  of 
the  proto-vertebrse  within  the  rudimentary  testicle. 
The  history  of  a  congenital  tumour  will  suffice  to 
direct  attention  to  any  such  case.  They  are  very 
rarely  met  with,  and  castration  is  the  only  suitable 
treatment.  In  this  class  we  may  include  some  of 
the  cystic  tumours  originating  near  the  hilum  of 
the  testis,  which,  in  addition  to  the  cysts,  contain 
cartilage  and  muscle  of  both  the  smooth  and  striped 
varieties.  The  cysts  in  these  cases  originate,  it  is 
thought,  in  Wolffian  remains. 

J.  McCarthy. 

C.   B.  LOCKWOOD. 

TETANUS.— Synon.  :  Lock-jaw;  Fr.  Tetanos; 
Gr.  Stai'rkrainpf. 

Definition. — Tetanus  is  an  acute  infectious 
disease  due  to  a  specific  micro-organism,  and  is 
characterised  by  painful  tonic  spasms,  which  at  first 
affect  certain  groups  of  muscles,  but  tend  to  become 
generalised,  and  are  accompanied  by  exacerbations 
of  a  paroxysmal  character. 

Etiology. — Though  in  many  cases  of  tetanus  no 
wound  or  focus  of  infection  has  been  discovered,  yet 
the  modern  conception  of  the  nature  of  the  disease 
compels  us  to  the  belief  that  in  all  alike  the  infective 
material  must  have  gained  admission  through  some 
breach  of  surface.  The  term  '  idiopathic  tetanus  ' 
is  now  used  merely  to  indicate  that  the  primary 
focus  has  not  been  found.  In  the  majority  of  cases 
a  wound  or  a  recent  cicatrix  is  present  or  a  definite 
history  of  a  wound  can  be  obtained. 

The  primary  lesion  in  tetanus  may  be  of  the  most 
varied  character,  but  the  commonest  forms  are 
punctured,  contused,  or  lacerated  wounds,  and  the 
most  frequent  sites  for  these  are  the  extremities. 
As  the  causal  agent  is  a  constant  inhabitant  of 
certain  soils  it  is  easily  understood  how  these  are 
the  parts  most  commonly  infected.  Dirty  wounds, 
especially  those  which  have  been  contaminated 
with  soil,  and  which  have  been  neglected  or  which 
are  difficult  to  cleanse,  are  the  most  fruitful  source 
of  the  disease.  Rarer  cases  have  been  described  as 
following  tooth-extraction,  hypodermic  injection, 
ligature  of  piles,  frost-bite,  and  fractures.  It  has 
also  occurred  as  a  complication  of  typhoid  fever 
(Rose) ;  and  such  cases  help  us  to  understand  how 
easily  the  focus  of  infection  in  '  idiopathic '  tetanus 
may  have  been  overlooked.  Tetanus  is  commoner 
in  hot  than  in  temperate  climates,  and  in  the  dark- 
skinned  than  in  the  Caucasian  races. 

Epidemics  of  tetanus  have  been  described.  In- 
deed their  occurrence  suggested  the  infective  nature 
of  the  disease  long  before  its  actual  demonstration. 
In  certain  vifars  tetanus  has  been  a  frequent  com- 
plication of  wounds,  and  there  appears  to  be  no 
doubt  that  excessive  exertion,  great  fatigue,  and 
exposure  to  cold  are  important  predisposing  causes. 
The  fact  that  the  wounded  frequently  lie  on  the 
ground  for  some  time,  and  that  their  wounds  are 
apt  to  be  contaminated  by  dust  and  soil,  are  im- 
portant factors  to  be  noted  in  this  connection.  In 
emphasising  a  chill  as  a  predisposing  cause  of 
tetanus  Macnamara  says  '  it  is  a  matter  of  common 
observation  in  Bengal  that  after  sudden  changes  of 
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temperature  cases  of  tetanus  appear  among  surgical 
patients.'  The  introduction  of  antisepsis  has  ahnost 
abolished  the  disease  as  a  result  of  surgical 
operations.  In  the  Transvaal  war  (1S99-1901) 
it  appears  to  have  been  almost  unknown.  It  is 
no  doubt  in  most  part  due  to  the  same  cause 
that  there  has  been  great  diminution  in  the 
number  of  puerperal  cases,  and  of  cases  of  the 
tetanus  met  with  in  new-born  children  [tetanus 
neonatorum)  which  occurred  in  epidemic  form  in 
certain  West  Indian  islands  and  in  St.  Kilda.  Of 
the  domestic  animals  the  horse  is  most  susceptible 
to  tetanus. 

Isolation  of  the  Bacillus. — The  bacillus  of  tetanus 
was  first  successfully  isolated  and  grown  in  pure  cul- 
ture by  Kitasato  in  1S89.  To  isolate  the  bacillus, 
pus  from  the  wound  in  a  case  of  tetanus  is  inoculated 
on  the  surface  of  sloping  agar-agar  or  solidified 
blood-serum.  The  tetanus-bacillus  grows  along 
with  the  other  organisms  present.  After  forty- 
eight  hours'  growth  in  the  incubator  the  culture  is 
subjected  to  a  temperature  of  80°  C.  in  a  water-bath 
for  an  hour.  As  a  rule  only  the  spores  of  the 
tetanus-bacillus  survive  this  treatment.  Plate- 
cultures  on  gelatine  or  agar-agar  inoculated  from 
the  heated  material  and  grown  in  an  atmosphere  of 
hydrogen  give  a  growth  of  the  tetanus-bacillus. 

Morphology  of  the  Bar i litis. — The  rods  vary  in 
size  from  2-5  fx  in  length  and  from  ■5-"8  /x  in 
breadth.  The  round  or  ovoid  spores  may  reach  a 
diameter  of  2  fjL.  They  are  most  frequently  situated 
on  the  end  of  a  rod,  giving  rise  to  a  characteristic 
pin  or  drumstick  form,  which,  however,  is  not 
strictly  limited  to  the  tetanus-bacillus.  Filaments 
which  may  form  spores,  and  have  been  described  as 
sometimes  branching,  are  often  present.  The 
bacillus  is  motile  and  possesses  numerous  cilia, 
which  may  be  situated  at  the  ends  or  round  the 
rod.  The  bacillus  is  readily  stained  by  any  of  the 
ordinary  aniline  dyes,  and  also  by  Gram's  method. 

Habit  of  Growth. — When  newly  isolated  from 
the  animal  body  the  bacillus  grows  only  in  the 
ibsence  of  free  o.xygen,  but  after  long  cultivation 
Dn  artificial  media  it  tends  to  become  less  strictly 
maerobic.  With  this  change  loss  of  virulence 
Asually  occurs.  On  the  other  hand,  when  grown 
.uider  anaerobic  conditions  the  organism  retains  its 
l  irulence  well  for  years. 

Races  of  the  tetanus-bacillus  which  grow  best 
.mder  aerobic  conditions  have  been  described  by 
several  observers,  but  these  are  exceptional.  Aerobic 
aacilli  growing  in  association  with  the  tetanus- 
Dacillus  may  favour  its  growth  by  absorbing  oxygen, 
[t  grows  best  at  a  temperature  of  36°- 38°  C. ,  the 
spores  appearing  at  the  end  of  thirty  hours.  Below 
14°  C.  its  growth  ceases  ;  between  20°  and  25°  C.  it 
s  very  slow,  and  spores  do  not  appear  for  seven  or 
jight  days.  The  spores  show  great  resistance  to 
leat,  to  drying,  and  to  antiseptics.  A  moist  heat 
af  80°  C.  for  an  hour  does  not  kill  them,  and  kept 
in  a  dry  condition  they  retain  their  vitality  for 
^'ears.  Water  or  steam  at  100°  C.  kills  them  in 
live  to  fifteen  minutes;  steam  at  II5°C.  in  five 
minutes.  They  resist  the  action  of  carbolic  acid 
'5  per  cent.)  for  ten  hours,  and  a  solution  of  corro- 
sive sublimate  (i:iooo)  for  several  days. 

Cultural  Characters. — Only  the  most  striking 
features  can  be  described  here.  Grown  on  gelatine- 
plates  in  an  atmosphere  of  hydrogen  the  colonies 
ippear  as  minute  grey  specks  with  spike-like  pro- 
lections  from  their  margins.    Under  a  low  magni- 


fication these  projections  are  seen  in  the  form  ot 
columns  of  fine  wavy  threads  running  out  from  and 
forming  a  halo  round  the  central  mass  of  the  colony. 
After  a  time  the  gelatine  is  liquefied.  Deep  punc- 
ture-cultures in  agar  show  no  growth  at  the  surface 
of  the  medium,  but  in  the  depth  along  the  needle- 
track  a  line  of  growth  takes  place,  and  from  this 
radiate  delicate  processes,  the  whole  resembling 
the  outline  of  a  fir-tree. 

When  sugar  is  present  in  the  medium  gas  is 
evolved.  Certain  substances,  such  as  glucose  and 
sulphindigotate  of  sodium,  when  added  to  the  media 
aid  the  growth  by  acting  as  reducing  substances. 

Distribution. — Not  only  is  the  tetanus-bacillus 
found  in  the  wounds  of  men  and  the  lower  animals 
suffering  from  tetanus,  but  it  has  a  wide  distribu- 
tion in  nature.  It  is  common  in  earth,  especially 
the  soil  of  cultivated  land,  and  in  the  dust  of  cities 
and  dwellings.  It  is  constantly  present  in  the  dejecta 
of  the  herbivora,  especially  of  the  horse,  and  is 
not  infrequent  in  the  fasces  of  the  healthy  human 
subject. 

Relation  of  the  Bacillus  to  the  Disease. — The 
tetanus-bacillus  when  introduced  under  favourable 
conditions  into  a  wound  multiplies  in  its  depth, 
and  here  elaborates  its  toxin  or  poison,  which, 
becoming  diffused,  attacks  the  central  nervous 
system,  for  which  it  has  a  special  affinity,  and  thus 
gives  rise  to  the  spasms  which  characterise  the 
disease.  The  bacillus  remains  localised  at  the 
focus  of  infection  ;  it  is  not  distributed  throughout 
the  body  in  the  blood  or  organs.  Nicolaier,  argu- 
ing from  this  fact,  formulated  the  correct  hypo- 
thesis of  its  method  of  action  even  before  the 
demonstration  of  a  toxin.  The  fact  that  the  tetanus- 
spore  is  so  widely  distributed  in  nature,  and  that, 
notwithstanding,  tetanus  is  a  rare  complication  of 
wounds,  requires  explanation.  Vaillard  and  Rouget 
have  thrown  light  on  this  by  demonstrating  ex- 
perimentally that  the  spores  of  tetanus  deprived  b)' 
heat  of  all  toxin  do  not  develop  in  healthy  tissues, 
and  that  certain  conditions  are  necessary  for  their 
development.  If  there  are  introduced  with  the 
spores  wood-splinters,  other  microbes,  or  sub- 
stances such  as  lactic  acid,  or  if  the  spores  are 
surrounded  by  a  collodion  sac,  then  they  grow  and 
give  rise  to  tetanus.  The  favouring  influence  of 
these  substances  is  supposed  to  be  due  to  an  inter- 
ference with  the  action  of  the  phagocytes.  In  the 
case  of  wounds  in  the  human  subject  the  organisms 
carried  in  with  the  tetanus-bacillus  probably  play 
the  most  important  part  in  aiding  its  growth. 

Tetanus-toxin. — The  fact  that  the  tetanus-bacillus 
produces  a  toxin  in  artificial  media  was  first  de- 
monstrated in  1890  by  Knud  Faber.  He  found  on 
filtering  a  broth-culture  of  the  bacillus  through  a 
porcelain  filter  that  the  filtrate,  which  was  free  from 
all  formed  elements,  could  even  in  minute  doses 
produce  all  the  symptoms  of  tetanus  in  experimental 
animals.  These  results  were  confirmed  by  Tizzoni 
and  Cattani,  who  concluded  that  the  toxin  was  of 
the  nature  of  a  soluble  ferment  or  enzyme.  Brieger, 
by  using  chemicals  such  as  alcohol  and  ammonium 
sulphate,  precipitated  from  cultures  a  substance 
which  gave  rise  to  tetanus,  and  which  he  regarded 
as  a  toxalbumin.  It  is  probable  that  these  precipi- 
tates only  carry  down  albuminous  substances  in 
which  the  real  toxin  is  entangled.  Buchner  showed 
that  the  precipitate  obtained  by  saturating  with 
ammonium  sulphate,  when  kept  in  the  dry  state, 
was  more  stable  than  unprecipitated  toxin.  This 
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fact  has  been  used  by  Knorr  and  Behring  to  obtain 
a  stable  test  for  the  standardising  of  antitoxins. 
Such  toxins  may  be  so  powerful  that  0-000,000,04 
gramme  is  sufficient  to  kill  a  mouse. 

Kitasato  stated  that  five  minutes  at  65°  C.  destroys 
the  toxin,  but  Vaillard  and  Rouget  have  shown  that 
an  hour  at  80°  is  necessary  to  remove  the  tetanis- 
ing  properties  completely.  The  liquid  toxin  rapidly 
loses  strength  when  exposed  to  sunlight  and  air, 
and  even  when  kept  in  the  dark  in  vacuo  under- 
goes changes  similar  to  those  occurring  in  diphtheria- 
toxin,  non-lethal  toxoids  being  formed.  In  two 
months  it  may  be  reduced  to  one-fifth  of  its  original 
strength.  Tetanus-toxin  has  thus  many  points  of 
resemblance  to  the  soluble  ferments  :  it  is  difficult 
to  dialyse,  is  soluble  in  water,  is  precipitated  by 
alcohol  and  tends  to  adhere  to  precipitates,  is  modi- 
fied or  destroyed  by  the  action  of  air,  sunlight,  and 
comparatively  low  temperatures,  and  requires  an 
incubation-period  for  its  action  on  animals. 

The  injection  of  toxin  produces  in  many  animals 
the  symptoms  of  tetanus  as  they  occur  spontaneously, 
or  from  the  injection  of  cultures  of  the  bacillus. 
Different  species  of  animals  have  different  degrees 
of  susceptibility,  which  have  been  accurately  worked 
out  by  Behring.  The  horse,  probably  next  to  man,  is 
the  most  susceptible.  Of  experimental  animals,  the 
guinea-pig,  mouse,  and  rabbit  are  most  frequently 
used.  The  frog  is  more  susceptible  when  kept  at 
the  temperature  of  warm-blooded  animals  than  at 
lower  temperatures.  The  tortoise  is  completely 
insusceptible  and  retains  the  toxin  for  several  months 
unchanged,  so  that  its  blood  is  capable  of  producing 
tetanus  in  mice  (Metchnikofif).  Only  one  case  of 
injection  of  tetanus-toxin  into  man  has  been  re- 
corded. M.  Nicolas  accidentally  pricked  his  thenar 
eminence  with  the  needle  of  a  Pravaz  syringe  which 
was  only  moist  with  tetanus-toxin.  After  an  incu- 
bation-period of  four  days  a  severe  attack  of  tetanus 
supervened.  The  muscular  spasms  began  in  the 
hand  but  became  generalised.  Recovery  took  place 
after  forty-one  days.  If  one  can  judge  from  this 
single  case  man  must  be  reckoned  among  the  most 
susceptible  of  animals. 

Between  the  injection  of  tetanic  toxin  into  an 
animal  and  the  development  of  the  symptoms,  there 
is  always  an  incubation-period,  which  varies  in 
length  with  the  species  of  the  animal  and  with  the 
dose  of  toxin.  In  the  mouse,  rabbit,  and  guinea-pig 
it  varies  from  8  to  36  hours,  in  the  fowl  from  4  to 
9  days,  in  the  horse  from  5  to  7  days.  Even  if  one 
injects  into  a  guinea-pig  a  dose  of  toxin  many  thou- 
sand times  the  minimal  lethal  dose,  there  is  always 
an  incubation-period  of  several  hours.  In  such 
cases  the  disease,  when  it  appears,  runs  a  very 
rapid  course,  and  it  may  be  stated  that  as  a  rule 
the  shorter  the  incubation  the  more  severe  and 
rapidly  fatal  is  the  disease.  Tetanus-toxin,  in  re- 
quiring a  latent  period,  differs  markedly  from  such 
poisons  as  strychnine. 

In  the  guinea-pig,  rabbit,  and  mouse,  after  sub- 
cutaneous injection  of  toxin,  spasms  of  the  muscles 
first  occur  near  the  site  of  inoculation.  With  small 
doses  of  toxin  the  condition  may  remain  localised 
and  recovery  may  take  place.  With  larger  doses 
the  muscular  spasms  become  generalised  and  death 
usually  occurs.  Intravenous  injection  causes  gene- 
ralised spasms. 

Roux  and  Borrel,  by  injecting  tetanus-toxin  into 
the  cerebral  cortex  of  animals,  have  succeeded  in 
producing  a  distinctive  form  of  tetanus,  '  cerebral 


tetanus,'  which  is  chiefly  characterised  by  psychical 
phenomena.  The  animal  appears  to  labour  under 
hallucinations,  has  periods  of  excitement,  during 
which  it  runs  wildly  about,  and  epileptiform 
crises,  alternating  with  periods  of  repose.  Animals 
actively  or  passively  immunised  are  not  protected 
against  this  cerebral  tetanus,  even  though  their 
blood-serum  is  strongly  antitoxic.  Ehrlich  has 
shown  that,  besides  the  tetanising  substance  in 
tetanus-toxin,  another  body,  tetano-lysin,  is  present, 
which  has  the  property  of  destroying  or  laking  the 
red  blood-corpuscles,  and  that  an  antilysin  which 
neutralises  this  hsemolytic  action  is  present  in 
tetanus-antitoxin. 

The  affinity  long  suspected  by  clinicians  to  exist 
between  the  tetanus-poison  and  the  nervous  centres 
has  been  demonstrated  experimentally  by  Wasser- 
mann  and  Takaki  in  a  tangible  and  striking  manner. 
If  the  brain  or  spinal  cord  of  a  healthy  animal  is 
emulsified  and  added  to  tetanus-toxin,  the  mixture 
is  found  to  be  no  longer  toxic  when  injected  into  a 
susceptible  animal,  i  c.  c.  of  brain-emulsion  com- 
pletely neutralises  ten  minimal  lethal  doses  for  the 
mouse.  The  protective  action  may  be  exercised 
even  when  the  brain-emulsion  is  injected  before  or 
at  different  points  from  the  toxin.  They  regard  the 
experiment  as  confirmatory  of  Ehrlich's  theory  of 
immunity  and  attribute  the  neutralisation  to  the 
presence  of  preformed  antitoxin  in  the  nerve-cells. 
Roux,  Metchnikofif,  and  others  interpret  the  obser- 
vation in  a  different  manner.  According  to  them 
the  toxin  is  unchanged,  but  adheres  to  the  nerve- 
cell  like  a  colouring  matter,  and  the  phagocytes  can 
deal  more  readily  with  the  poison  when  thus  fixed. 
The  toxin  reaches  the  nervous  centres  by  two 
paths.  One  of  these  is  along  the  course  of  the 
nerves,  and  hence  probably  the  local  muscular 
spasms  in  experimental  animals,  and  the  affection 
of  the  facial  nerve  in  cephalic  tetanus.  Marie  has 
proved  experimentally  that  resection  of  part  of 
a  nerve  prevents  the  onset  of  tetanus,  if  the  toxin 
is  injected  into  the  paralysed  muscle.  The  other 
path  is  by  the  blood -stream. 

Morbid  Anatomy.  —  Hsemorrhages  into  the 
anterior  cornua  of  the  spinal  cord  and  chromatolysis 
of  the  nerve-cells,  as  stained  by  Nissl's  method,  have 
been  described  by  Marinesco  as  the  essential  changes 
in  the  disease.  Goldscheider,  Flatau,  and  others 
have  found  these  same  changes  in  strychnine-poison- 
ing, and  have  failed  to  find  them  in  tetanus  in 
certain  species,  such  as  the  dog.  They  therefore 
maintain  that  they  cannot  be  held  to  be  character- 
istic of  tetanus  only. 

Experimental  Basis   of    the  Antitoxic 

Treatment  Behring  and  Kitasato  were  the  first 

to  show  that  susceptible  animals  could  be  rendered 
immune  to  tetanus-infection  and  that  the  blood- 
serum  of  such  immunised  animals  possesses  pro- 
tective and  curative  properties  when  injected  into 
other  animals.  Their  first  experiments  were  con- 
ducted on  rabbits,  and  they  succeeded  in  immunising 
a  rabbit  so  that  it  could  resist  twenty  times  the 
lethal  dose  of  toxin  or  of  culture.  They  found  that 
0'2  c.c.  of  the  serum  of  this  immune  animal  injected 
into  a  mouse  conferred  immunity  on  it,  and  that 
tetanus-toxin,  when  mixed  with  this  serum,  was 
deprived  of  its  toxic  action.  They  also  stated  that 
mice  which  had  already  developed  symptoms  of 
tetanus  could  be  cured  by  injections  of  the  serum. 

These  experiments  first  showed  the  possibility  of 
conferring  passive  immunity  and  were  the  basis  of 
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serum-treatment.  With  the  view  of  obtaining  serum 
in  sufficient  quantities  for  therapeutic  purposes,  the 
horse  was  selected.  Though  naturally  extremely 
susceptible  to  tetanus  it  was  found  possible  to  obtain 
a  very  high  degree  of  immunity.  Various  methods 
of  immunising  have  been  employed.  Small  and 
progressively  increasing  doses  of  filtered  toxin  may 
be  injected,  or  toxin  modified  by  heating  or  by  the 
addition  of  iodine  terchloride,  or  Lugol's  solution. 
After  several  months  of  treatment  the  horse  may 
attain  such  a  high  degree  of  resistance  that  many 
thousand  lethal  doses  of  toxin  or  culture  are  tole- 
rated. The  serum  from  such  a  highly  immune 
animal  attains  wonderful  preventive  powers.  I  c.  c. 
of  a  serum  of  moderate  strength  can  protect 
100,000,000  grammes  weight  of  mice  against  a 
lethal  dose,  and  much  stronger  sera  than  this  have 
been  obtained.  Behring  and  Kitasato's  statements 
as  to  the  cuj  ativc  action  of  the  serum  in  experimental 
animals  have  been  much  criticised,  and  the  evidence 
goes  to  show  that  after  the  appearance  of  symptoms 
a  very  small  proportion  of  animals  can  be  saved  by 
subcutaneous  injection  of  even  the  most  powerful 
serum. 

In  the  treatment  of  experimental  tetanus  Roux 
and  Borrel  obtained  very  favourable  results  by  in- 
jecting the  antitoxin  into  the  cerebral  substance. 
Out  of  45  guinea-pigs,  already  tetanic,  treated  in 
this  way,  35  recovered  ;  out  of  17  by  subcutaneous 
injections  of  much  larger  doses  of  antitoxin  only 
2  recovered;  the  17  controls  which  received  no 
serum  all  died.  A  few  drops  of  antitoxin  injected 
into  t!ie  brain  had  much  greater  curative  power 
than  large  quantities  given  subcutaneously  or  intra- 
venously. 

Tetanus  in  Man. — Incubation. — In  tetanus 
the  incubation-period  varies  from  days  to  months. 
About  one-third  of  the  cases  occur  in  the  first  week 
and  nearly  one-half  in  the  second  week  after  the 
injury  (Rose). 

Symptoms. — The  symptoms  begin  in  man  as  a 
rule  with  the  occurrence  of  tonic  spasm  of  the 
muscles  of  expression.  The  eyebrows  tend  to  be 
elevated  and  the  angles  of  the  mouth  pulled  out- 
wards and  downwards,  thus  giving  rise  to  the  risus 
sardonicus,  which  may  however  be  absent  in  well- 
marked  cases  of  tetanus.  Even  before  this  the 
patient  may  complain  of  stiffness  of  the  neck  or  jaws. 
The  spasm  of  the  muscles  of  mastication  increases 
till  the  jaws  may  be  completely  locked.  Deglutition 
is  impeded  by  spasm  of  the  muscles  of  the  pharynx. 
The  stiffness  of  the  muscles  of  the  neck  may  extend 
to  those  of  the  trunk,  and  in  severe  cases  the 
muscles  of  the  lower  extremities  are  also  involved, 
the  knee-  and  ankle-joints  being  extended.  The 
tonic  spasm  of  the  muscles  involved  is  never  quite 
relaxed,  but  in  addition  paroxysmal  exacerbations 
occur  during  which  the  contractions  are  so  violent 
that  rupture  of  muscles  may  take  place.  These 
paroxysms  are  accompanied  by  agonising  pain. 
There  is  great  hyper-excitability  to  stimuli  so  that 
even  a  draught  may  excite  a  paroxysm. 

The  muscular  spasm  may  be  so  great  that  the 
body  and  limbs  may  be  perfectly  rigid  (ort/iotonos), 
or  arched  like  a  bow,  the  patient  resting  on  his 
occiput  and  heels  (opisthotonos).  More  rarely  the 
body  is  bent  to  one  side  (pleurothotoiios),  or  for- 
wards [eiiiprosthotonos).  In  the  severest  type  the 
respiratory  muscles  are  affected,  the  thorax  being 
compressed  as  in  a  vice  (Watson),  and  spasm  of  the 
glottis  may  give  rise  to  asphyxia.    Hunger,  thirst, 


and  inability  to  speak  are  very  painful  features  of 
the  worst  cases.  The  body  is  usually  bathed  in 
sweat. 

The  temperature  may  be  normal  or  little  ele- 
vated even  in  severe  cases  ;  on  the  other  hand  some 
cases  have  pyrexia  throughout.  After  death  the 
temperature  rises  and  may  reach  110°  or  even 
higher.  The  intellect  generally  remains  clear  to 
the  last.  The  immediate  cause  of  death  is  asphyxia, 
heart-failure,  or  exhaustion. 

Head-tetanus  or  tetanus  facialis. — This  form  is 
due  to  wounds  on  the  head  usually  in  the  region  of 
the  facial  nerve,  and  the  symptoms  of  tetanus  are 
associated  with  paralysis  of  that  nerve  on  the 
injured  side.  The  prognosis  is  better  than  in  the 
ordinary  form. 

Tetanus  or  trismus  neonatorum . — The  focus  of 
infection  is  at  the  umbilical  cord.  It  is  rare  in  this 
country,  though  not  uncommon  in  the  tropics. 
Difficulty  in  sucking  is  the  most  prominent 
symptom. 

Puerperal  tetanus  most  frequently  occurs  after 
abortion,  abnormal  labour,  and  the  use  of  instru- 
ments. It  differs  from  other  forms  only  in  the  site 
of  infection. 

Prognosis.— Most  writers  estimate  the  mortality 
as  over  80  per  cent.  Rose  from  the  statistics  of 
716  traumatic  cases  finds  a  mortality  of  88  per  cent. 
He  also  found  from  an  examination  of  73  cases  that 
those  with  an  incubation-period  within  one  week 
had  a  mortality  of  91  per  cent.,  within  two  weeks 
of  Si'3  per  cent.,  within  the  three  and  four  weeks 
of  52-9  per  cent.,  and  of  very  late  cases  50  per 
cent. 

The  length  of  incubation  is  perhaps  the  most 
important  indication  in  prognosis.  If  the  spasm 
rapidly  affects  one  group  of  muscles  after  another 
the  prognosis  is  bad  ;  if  it  affects  only  the  jaws  and 
neck  the  prognosis  is  more  favourable. 

Macnamara  from  a  large  experience  relies  largely 
on  temperature:  'if  it  rises  beyond  101°  there  is 
impending  danger,  and  if  it  reaches  103°  the  case  is 
one  to  cause  the  greatest  anxiety.' 

Treatment.  —  Local.  —  It  is  essential  when 
possible  to  put  an  end  to  the  further  elaboration  of 
toxin,  and  this  may  often  be  effected  by  removal  of 
foreign  bodies  such  as  wood-splinters  by  excision, 
or  thermo-cauterisation  and  subsequent  antiseptic 
treatment  of  the  wound. 

Amputation  is  sometimes  advisable,  especially  of 
fingers  or  toes,  where  these  are  seriousl)'  injured. 
For  the  local  treatment  of  the  wound,  solutions  of 
iodine  have  been  recommended  by  Sahli  in  view  of 
Behring's  observations  regarding  the  power  this 
substance  has  to  neutralise  the  poison.  Tizzoni 
and  Cattani  have  shown  that  nitrate  of  silver  in 
l-per-cent.  solution  is  one  of  the  most  powerful  of 
antiseptics  against  the  tetanus-organism. 

General. — The  patient  must  be  guarded  against 
all  disturbing  influences,  which  tend  to  cause 
paroxysms,  such  as  draughts,  noises,  and  too  minute 
clinical  examinations.  Where  the  feeding  is  diffi- 
cult from  locking  of  the  jaws  the  food  must  be  ad- 
ministered by  the  nose  or  rectum.  With  the  view 
of  alleviating  the  severity  of  the  spasms  the  phar- 
macopceia  has  been  ransacked,  but  the  most  ex- 
perienced observers  are  doubtful  whether  the  course 
of  the  disease  is  in  any  way  influenced  by  the  use  of 
drugs.  Opium,  chloral  hydrate,  and  bromide  of 
potassium  are  most  frequently  employed,  but  curare, 
calabar  bean,  Indian  hemp,  belladonna  and  many 
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others  have  been  used.  The  administration  of  chloro- 
form is  indicated  where  the  paroxysms  are  very  violent 
and  exhausting.  Baccelli  claims  to  have  obtained 
excellent  results  by  subcutaneous  injection  of  car- 
bolic acid  in  2-per-cent.  solution.  About  5  grains 
of  carbolic  acid  are  given  per  day  divided  into 
several  doses  to  which  5  grain  of  morphine  may  be 
added. 

The  aniitoxiii-treatment  of  tetanus  has  hardly 
fulfilled  the  high  expectations  that  were  originally 
formed  of  it.  As  a  prophylactic  it  has  been  proved, 
especially  in  veterinary  practice  where  it  has  been 
used  under  test-conditions,  to  be  almost  infallible. 
Thus  Nocard  has  collected  the  results  obtained 
during  twenty-two  months  by  sixty-three  veterinary 
surgeons  who  used  preventive  injections  before 
operations  such  as  castration,  &c.,  in  2,300  animals, 
or  after  wounds  in  400  animals.  The  cases  both 
operative  and  traumatic  they  selected  from  those  in 
which  from  their  experience  they  knew  that  tetanus 
was  liable  to  occur.  Not  one  of  these  2,700 
animals  died  of  tetanus,  whereas  the  same  observers 
recorded  during  the  same  period  259  cases  of 
tetanus  in  untreated  animals. 

In  the  treatment  of  declared  cases,  however,  both 
in  man  and  in  the  lower  animals,  the  bulk  of 
opinion  can  hardly  be  said  to  be  so  favourable. 
The  reason  for  the  failure  in  many  cases  is  due  to 
the  fact  that  the  disease  can  be  recognised  only 
when  the  toxin  has  already  seriously  injured  the 
nerve-cells.  Though  the  antitoxin  fails  to  remedy 
this  injury,  there  is  no  doubt  that  it  neutralises  the 
toxin  which  is  being  elaborated  and  is  entering  the 
blood. 

It  ought  to  be  administered  in  large  doses  on  the 
very  first  symptoms  appearing  ;  and  to  give  it,  as 
has  often  been  done,  in  small  doses  or  as  a  last 
resort  is  to  court  failure.  Neglect  of  these  two  re- 
quirements has  been  the  cause  of  much  of  the  dis- 
credit into  which  the  treatment  has  fallen.  One 
hundred  c.cm.  of  the  serum  should  be  at  once  in- 
jected, and  this  repeated  on  the  second  and  third 
days,  and  even  if  the  case  appears  to  be  progressing 
favourably  another  injection  ought  to  be  given  ten 
to  fourteen  days  after  the  first.  Even  allowing  that 
the  results  have  fallen  short  of  the  original  antici- 
pation, the  statistics  tend  to  show  that  in  cases 
treated  with  antitoxin  the  mortality  is  lower  than  in 
cases  treated  by  the  older  methods.  Hewlett  in 
1895  out  of  50  cases  found  a  mortality  of  32  per 
cent.  More  recently  Koehler  dealing  with  statistics 
of  96  cases  treated  by  antitoxin  found  the  death- 
rate  to  be  only  34^4  per  cent.  ;  of  the  cases  with  an 
incubation  under  ten  days  the  mortality  was  43-8 
per  cent.  ;  when  the  incubation  was  longer  than 
that  the  mortality  was  only  i8'5  per  cent.  The 
favourable  results  obtained  by  Roux  and  Borrel 
from  intracerebral  injection  of  antitoxin  in  animals 
in  which  tetanic  symptoms  had  already  appeared 
has  led  to  the  treatment  by  this  method  of  a  number 
of  cases  of  tetanus  in  the  human  subject.  A  small 
hole  is  drilled  with  an  Archimedean  drill  through 
the  skull  just  in  front  of  the  motor  areas,  and  the 
needle  of  the  syringe,  which  is  2  inches  in  length 
and  blunt-pointed,  is  inserted  through  the  trephine- 
hole  and  pushed  its  whole  length  into  the  brain- 
substance.  2|  c.cm.  are  injected  very  slowly  into 
each  side.  Under  strict  asepsis  the  operation  is 
well  tolerated. 

The  writer  has  before  him  the  results  in  27  cases 
treated  by  this  method  :  7  cases  recovered,  20  died  ; 


a  mortality  of  747  percent.  The  results,  therefore, 
have  not  been  encouraging. 

Summary. — The  most  hopeful  line  of  treatment 
consists  in  (i)  the  subcutaneous  injection  of  large 
doses  of  antitoxin  as  described  ;  (2)  excision  and 
antiseptic  treatment  of  the  focus  of  infection  ; 
(3)  the  use  of  chloral  hydrate  in  large  doses,  or 
chloroform  to  restrain  the  violence  of  the  paroxysms. 
See  Serum-Therapeutics. 

George  Dean. 

TETANY.  — Synon.  :  Tetaiiilla;  Idiopathic 
Muscular  Spasm  ;  Fr.  nanos  Intermittent ;  Ger. 
Tetanie. 

Tetany  is  a  neurosis  described  originally  by  Dance 
in  1 83 1,  and  more  or  less  fully  since  vmder  many 
names,  especially  in  France.  It  is  probably  much 
more  common  in  that  country  than  in  England, 
where  it  is  very  rarely  met  with.  It  is  mostly  a 
comparatively  trivial  and  temporary  malady. 

/Etiology.  — Tetany  is  associated  with  no  re- 
cognised organic  changes  in  any  part  of  the  nervous 
system ;  and  much  uncertainty  prevails  in  regard  to 
its  causation.  Apart  from  rickets  it  occurs  mostly 
between  the  ages  of  fifteen  and  thirty  years,  though  it 
may  show  itself  in  older  people,  as  well  as  in  children 
and  in  infants.  It  occurs  in  either  sex,  but  is  more 
common  among  females.  Persons  of  a  neurotic 
temperament,  or  those  whose  constitutions  have  been 
disturbed  or  weakened  from  many  causes,  are  spe- 
cially liable.  Rickets,  teething,  the  establishment 
of  menstruation,  chronic  diarrhoea,  lactation,  and 
the  state  of  convalescence  from  many  acute  diseases, 
are  all  conditions  which  predispose  to  this  affection  ; 
while  exposure  to  cold  and  emotional  disturbance 
seem  to  act  as  the  most  common  exciting  causes. 

Symptoms. — The  morbid  manifestations  of  tetany 
consist,  in  the  main,  of  tonic  spasms,  frequently  re- 
curring for  brief  periods  in  one  or  other  part  of  the 
body,  painful  in  character,  and  unaccompanied  by 
loss  of  consciousness.  The  attacks  in  different  in- 
dividuals vary  widely,  the  spasms  being  sometimes 
quite  local,  sometimes  involving  many  different 
regions  of  the  body. 

In  the  slighter  kinds  of  attack,  a  numbness  and 
tingling  is  felt  in  the  fingers  and  toes,  which  speedily 
become  fixed  in  tonic  spasm.  As  the  spasms 
strengthen,  they  may  extend  to  higher  parts  of  the 
limb  and  become  painful.  The  fingers  are  drawn 
together  and  slightly  flexed,  the  thumb  is  bent  into 
the  palm,  and  the  wrist  slightly  flexed.  The  toes 
also  are  drawn  together  and  towards  the  sole,  the 
big  toe  being  drawn  under  them.  The  dorsum  of 
the  foot  is  arched,  and  the  heel  pulled  up,  while 
the  leg  and  thigh  are  more  or  less  rigidly  extended. 
One  or  more  of  the  limbs  may  be  affected  in  this 
way;  or  if  all  are  implicated,  it  maybe  simulta- 
neously or  successively.  This  condition  of  things 
lasts  for  a  few  minutes,  or  even  for  an  hour  or  two, 
accompanied  often  by  severe  pain  along  the  nerve- 
trunks,  and  by  some  diminution  of  sensibility  in  the 
parts  affected.  When  the  attack  is  about  to  termi- 
nate formication  sets  in,  as  at  the  commencement  of 
the  spasm.  After  variable  intervals  the  attacks  are 
renewed,  it  may  be  in  an  hour  or  two,  or  only  after 
several  days.  Such  paroxysms  may  be  frequent 
during  several  months  ;  and,  according  to  Trousseau, 
so  long  as  a  tendency  to  recurrence  of  the  spasms 
exists,  they  may  always  be  excited  anew  by  simply 
tapping  or  '  compressing  the  affected  parts,  either  in 
the  course  of  their  principal  nerve-trunks,  or  over  their 
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blood-vessels,  so  as  to  impede  the  venous  or  arterial 
circulation  '  (facial  irritability).  On  the  other  hand, 
the  application  of  cold  to  the  parts  affected  frequently 
arrests  the  spasms  for  a  time. 

In  the  more  severe  forms  of  tetany,  the  attacks 
may  begin  in  the  manner  above  indicated  in  the 
upper  extremities,  next  in  the  lower  extremities, 
and  then,  while  diminishing  in  the  parts  first  affected, 
the  spasms  may  extend  more  or  less  generally  to  the 
muscles  of  the  trunk.  The  contractions  are  in- 
variably more  or  less  painful.  The  spasms  may 
even  spread  to  the  facial  muscles,  so  that  the  jaws 
may  be  firmly  clenched,  and  speech  greatly  embar- 
rassed. If  the  muscles  of  the  larynx  are  involved, 
as  well  as  those  of  the  chest  and  abdomen,  extreme 
dyspncea  may  be  induced.  Still  there  is  no  loss  of 
consciousness.  These  attacks  may  be  of  brief  dura- 
tion ;  or  they  may  be  extreme  in  degree,  long- 
continued,  and  frequently  repeated.  In  these  latter 
severe  cases  there  is  slight  elevation  of  temperature, 
with  greatly  quickened  pulse,  and  a  furred  tongue. 
After  some  weeks  or  months  the  paroxysms  usually 
become  less  severe  and  less  frequent,  and  finally 
cease  altogether. 

Diagnosis. — The  diagnosis  must  be  based  upon 
the  progressive  character  of  the  attacks ;  upon  the 
fact  that  they  begin  in  the  upper  and  lower  ex- 
tremities, and  after  a  time  completely  intermit  ; 
upon  the  absence  of  all  loss  of  consciousness  during 
the  attack  ;  and  upon  the  fact  of  the  possibility  of 
re-inducing  the  paroxysms  by  pressure  upon  the 
nerves  or  vessels  of  the  parts  affected.  These  cha- 
racters will  suffice  to  distinguish  the  affection  from 
tetanus,  epilepsy,  and  hysteria. 

Prognosis. — The  prognosis  is  usually  favourable, 
the  complaint  gradually  subsiding  after  a  few  months. 
Still,  in  very  exceptional  cases,  the  patient  may  die 
asphyxiated  during  one  of  the  extremely  severe 
attacks. 

Treatment.  — The  treatment  of  tetany  should  in 
the  main  be  directed  to  the  improvement  of  the 
patient's  general  health,  and  the  diminution  of  all 
debilitating  conditions  or  causes  of  irritation.  At 
the  same  time,  we  must  endeavour  to  lessen  the 
general  mobility  of  the  nervous  system,  by  seeing 
that  the  patient  obtains  regular  and  sound  sleep,  as 
well  as  by  the  administration  of  one  or  other  of  the 
bromides  in  suitable  doses,  in  combination  with 
valerian,  musk,  conium,  or  other  antispasmodic 
remedies. 

H.  Charlton  Bastian. 

THALAMUS    OPTICUS,     Lesions    of.  ~ 

Synon.  :  Fr.  Maladies  des  Conches  Optiques  ;  Ger. 
Krankheiten  der  Sehhiigel. 

Introduction. — Diseases  of  the  optic  thalamus 
vary  in  their  symptomatology,  according  as  the 
lesion  is  strictly  limited  to  the  ganglion  itself,  or 
implicates  also  neighbouring  structures. 

In  the  former  case  it  is  apparently  well  established 
by  numerous  recorded  cases  that  lesions,  such  as 
apoplectic  cysts  or  areas  of  softening,  may  exist  with- 
out producing  any  discoverable  symptoms,  in  the 
domain  of  either  motility  or  sensibility,  general  or 
special.  This  is  more  particularly  the  case  when 
the  lesions  occupy  the  convexity  or  ventricular 
aspect  of  the  optic  thalamus. 

But  more  frequently  diseases  affecting  the  optic 
thalamus  implicate  also,  directly  or  indirectly,  the 
corpus  striatum,  internal  capsule,  crus  cerebri,  or 
corpora  quadrigemina.    Owing  to  the  community 


of  vascular  supply  between  the  corpus  striatum  and 
optic  thalamus  through  the  oplico-striate  arteries  of 
Duret,  embolism  or  rupture  of  these  vessels  leads 
to  conjoint  destruction,  more  or  less  extensive,  of 
both  ganglia,  as  well  as  rupture  of,  or  pressure  on, 
the  fibres  of  the  internal  capsule.  A  hemorrhage 
or  embolism  in  this  region  produces  hemiplegia  of 
the  opposite  side  of  the  body.  But  that  the  hemi- 
plegia is  not  necessarily  due  to  the  lesion  of  the  optic 
thalamus  is  clear  from  the  fact  that  such  lesions  may 
exist  without  any  motor  paralysis  whatever.  It  is, 
therefore,  more  logical  to  attribute  motor  paralysis, 
when  it  does  occur  in  connection  with  lesions  of  the 
optic  thalamus,  to  implication,  direct  or  indirect, 
of  the  motor  fibres  of  the  internal  capsule. 

Localising  Phenomena.  —  It  is  a  question 
whether,  apart  from  considerations  as  to  causation, 
there  are  any  symptoms  specially  characteristic  of 
hemorrhages  in  the  region  of  the  optic  thalamus. 

It  has  been  stated,  and  there  is  considerable 
clinical  evidence  to  show,  that  lesions  of  the  optic 
thalamus  are  characterised  by  paralysis  of  the 
emotional  movements  of  the  face,  as  in  laughing  and 
crying ;  while  the  voluntary  movements,  as  in 
showing  the  teeth,  are  unaffected,  or  only  to  a  slight 
extent.  The  evidence  on  this  point  is  somewhat 
conflicting,  so  that  the  relation  of  the  optic  thala- 
mus to  the  emotional  movements  has  not  yet  been 
satisfactorily  established. 

The  occurrence  of  anaesthesia  on  the  paralysed 
side  is  more  constant  and  more  enduring  when  the 
lesion  invades  the  optic  thalamus  and  its  neighbour- 
hood than  when  it  is  confined  to  the  ganglia  of  the 
corpus  striatum.  This  is  owing  to  the  fact  that  the 
posterior  fibres  of  the  internal  capsule  are  directly 
injured,  and  not  merely  pressed  on,  as  in  the  latter 
case.  The  anaesthesia  may  involve  the  special 
senses  as  well  as  common  sensibility,  but  more 
frequently  the  tactile  sensibility  only  is  distinctly 
impaired.  The  reflex  cutaneous  excitability  is  also 
greatly  diminished,  as  has  been  shown  by  Crichton 
Browne.  The  paralysed  limbs  are  frequently  also 
affected  with  unsteadiness,  tremors,  or  chorea-like 
spasms,  intensified  on  volitional  efforts.  This 
affection,  \.VixmiiA post-hcmiplegii  chorea,  is  generally, 
if  not  invariably,  associated  with  a  greater  or  less 
degree  of  impairment  of  sensibility  in  the  affected 
limbs.  It  is  doubtful  how  much,  if  anything,  can 
be  assigned  to  the  lesion  of  the  optic  thalamus  itself 
in  the  causation  of  these  symptoms.  But  for  re- 
gional diagnostic  purposes  they  may  lie  regarded  as 
significant  of  lesion  of  the  optic  thalamus  and  its 
immediate  neighbourhood.  When  the  lesion  in- 
volves only  the  posterior  fibres  of  the  internal  cap- 
sule, lying  external  to  the  optic  thalamus,  the  result 
is  hemianesthesia,  general  and  special,  of  the 
opposite  side  of  the  body.  The  power  of  move- 
ment may  not  be  apparently  affected.  If  it  be,  the 
leg  is,  in  general,  relatively  more  affected  than  the 
arm.  But,  though  the  motility  is  retained,  the 
muscular  sense  is  lost,  so  that  the  patient  is  unaware 
of  the  state  of  contraction  of  the  muscles  or  the 
position  of  the  limli,  and  requires  the  aid  of  vision 
in  guiding  its  movements. 

Cases  have  been  recorded  which  render  it  in  the 
highest  degree  probable  that  lesions  of  the  posterior 
aspect  of  the  optic  thalamus,  and  region  of  the  cor- 
pora geniculata,  cause  hemianopsia  towards  the  side 
opposite  the  lesion,  from  paralysis  of  both  retinx  on 
the  corresponding  side.  In  an  experimental  de- 
struction of  the  pulvinar  thalami  in  a  monkey^ 
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there  was  found  temporary  total  blindness  of  the 
opposite  eye  and  hemianopsia  in  that  on  the  same 
side.  This  observation  taken  in  association  with 
the  fact  that  there  is  an  obvious  anatomical  relation 
between  the  fibres  of  the  optic  tract  and  thalamus 
on  the  one  hand,  and  of  the  occipital  lobe  and  the 
pulvinar  on  the  other,  would  point  to  a  close  con- 
nection between  the  optic  thalamus  and  the  sense 
■of  sight.  The  facts  of  secondary  degenerations  also 
show  that  a  large  number  of  ascending  bulbar  and 
pontine  tracts,  including  probably  those  of  common 
sensation,  enter  the  optic  thalamus  before  being 
transmitted  to  the  cerebral  cortex.  Hence  the 
symptoms  which  have  been  found  to  follow  destruc- 
tion of  the  optic  thalamus  by  disease  may  be  due 
to  direct  interference  with  the  functions  of  this 
ganglion.  On  the  other  hand,  it  is  clearly  difficult  to 
exclude  some  implication,  direct  or  indirect,  of  the 
adjacent  internal  capsule.  Therefore  hemianopsia 
alone,  without  other  symptoms,  cannot  be  taken  as 
absolutely  diagnostic  of  lesion  of  the  .posterior  aspect 
of  the  optic  thalamus.  Conjoined  with  affection  of 
the  other  forms  of  sensibility,  however,  it  points  to 
lesion  in  this  region. 

Tumours  of  the  optic  thalamus,  in  addition  to  the 
general  symptoms  of  intracranial  growths  (though 
sometimes  these  even  seem  to  have  been  wanting), 
produce  either  no  special  symptoms,  or  such  a 
variety  as  to  render  the  regional  diagnosis  very 
uncertain  or  altogether  impossible.  The  symptoms 
may  be  those  indicative  of  lesion  of  the  internal  cap- 
sule, both  its  motor  and  sensory  strands ;  or  they 
may  be  such  as  have  been  observed  in  connection 
with  lesions  of  the  corpora  quadrigemina. 

A  direct  relation  between  lesion  of  the  optic 
thalamus  and  the  production  of  pyrexia  has  been 
maintained  by  some  observers  (Hale  White,  Ott.). 
Many  experimental  facts  and  numerous  recorded 
cases,  however,  show  that  there  is  no  constant  rela- 
tion between  changes  in  temperature  and  lesions  of 
the  optic  thalamus.  D.  Ferrier. 

W.  A.  Turner. 

THANET,  Isle  of,  In  Kent.— A  dry,  bright, 
l')racing,  marine  climate.  Principal  resorts  :  Mar- 
gate, Ramsgate,  and  Broadstairs.  See  Climate, 
Treatment  of  Disease  by. 

THERMOMETER,  Clinical  (e^p^^r?,  heat; 
and  /j-eTpov,  a  measure). — Synon.  :  Fr.  Thernw- 
iiiitre  ;  Ger.  Thennonieter. 

Definition.  —  An  instrument  for  measuring 
different  degrees  of  heat  or  cold  of  the  human 
body. 

Description. — Clinical  thermometers  used  in 
Great  Britain  and  in  the  United  States  are  gra- 
duated with  Fahrenheif s  scale,  whereas  on  the 
Continent  of  Europe  the  Centigrade  or  Celsius 
scale  is  now  everywhere  used  for  medical  and 
scientific  purposes,  the  Reaumur  scale  falling  more 
and  more  out  of  use.  The  difference  between  these 
three  scales  is  this,  that  in  the  Centigrade  and 
Reaumur  scales  the  melting-point  of  ice  is  marked 
zero,  and  the  boiling-point  of  water  (or  rather  the 
heat  of  the  steam  of  water  boiling  at  an  atmo- 
spheric pressure  equal  to  29-92  inches  of  mercury) 
marked  100°  and  80°  respectively  ;  while  Fahren- 
heit marked  the  former  32°  and  the  latter  212°. 
Therefore  180  degrees  of  the  Fahrenheit  scale  are 
equal  to  100  degrees  Centigrade  and  80  degrees 


Reaumur  ;  and  the  relation  of  the  three  scales  to 
each  other  is  as  follows  : — 

F.  C.  R. 

9:5:4 
One  degree  of  F,       C.  or  |  R.  ;  one  degree 
C.  =2F. 

In  converting  degrees  of  the  Fahrenheit  scale 
into  Centigrade  degrees,  it  must,  however,  be  borne 
in  mind  that  zero  of  the  C.  scale  corresponds  to  32 
of  the  F.  scale  ;  32  must  therefore  be  deducted  in 
converting  a  certain  degree  of  the  F.  scale  into  the 
corresponding  degree  of  the  C.  scale,  and  32  must 
be  added  when  C.  degrees  are  to  be  expressed  by 
the  corresponding  degrees  of  F.  The  formulae  for 
these  conversions  are,  therefore  : — 

X  deg.  Y .=(x  —  32)  X  g  deg.  C. 
X  deg.  C.  =     X  f )  -f  32  deg.  F. 

For  instance  : — 

99-5  F.={99-5~32)xg  =  67-5xi  =  37-5  C. 
39  C.  ={39  X  I) -1-32  =  70-2 -h  32  =102 -2  F. 

It  will  be  convenient,  for  quick  reference,  to 
give  the  corresponding  degrees  of  the  Fahrenheit 
and  Centigrade  scales  within  the  range  with  which 
human  physiology  and  pathology  are  concerned, 
side  by  side  : — 


F. 

c. 

F. 

C. 

95-0 

35 -o 

104-0 

40-0 

96-0 

35-55 

104-9 

40-5 

96-8 

36-0 

105-0 

40-55 

97 -o 

36-11 

105-8 

41  -0 

98-0 

36-66 

106-0 

41  -I  I 

98-6 

37-0 

106-7 

41-5 

99-0 

37-22 

107-0 

41  -66 

99-5 

37-5 

107-6 

42-0 

lOQ-O 

37-77 

108-0 

42-22 

I  CD  "4 

38-0 

108-5 

42-5 

lOI  -0 

38-33 

109-0 

42-77 

101-3 

38-5 

109-4 

43-0 

102-0 

38-88 

1 10 -0 

43-33 

102-2 

39-0 

I  II -2 

44-0 

103-0 

39-44 

II2-I 

44-5 

I03-I 

39-5 

II30 

45-0 

In  thermometers  for  clinical  use  the  degrees  on 
the  scale  ought  to  be  divided  into  fifths.  Thermo- 
meters ought  to  be  carefully  compared  from  time  to 
time  with  a  standard  instrument,  as  they  are  liable, 
after  a  certain  time,  to  give  abnormally  high  indica- 
tions owing  to  the  bulb  gradually  contracting  a  little. 
In  England  thermometers  may  be  sent  for  com- 
parison with  a  standard  instrument  to  the  Kew  Ob- 
servatory ;  in  Germany  to  the  Imperial  Physico- 
Technical  Institute,  Sect.  II.,  at  Charlottenburg, 
near  Berlin. 

Of  great  convenience  for  clinical  use  has  been 
the  introduction  of  self-registering  mercurial  maxi- 
mum thermometers.  Casella  was  the  first  maker 
who  constructed  a  registering  clinical  thermometer, 
by  introducing  a  small  quantity  of  air  into  the  tube, 
and  thereby  separating  a  small  part  of  the  mer- 
curial column  from  the  rest.  Instruments  are  now 
made  in  which  the  index — that  is,  the  small  sepa- 
rated part  of  the  mercurial  column — is  prevented 
from  falling  back  into  the  bulb,  or  in  which  an  index 
is  only  formed  each  time  the  mercury  rises  out  of 
the  bulb.  In  using  an  instrument  of  this  kind,  the 
index,  it  need  hardly  be  said,  must  be  carefully 
shaken  down  below  95°  or  90°  before  the  thermo- 
meter is  applied  to  the  patient. 
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Another  principle  has  been  followed  in  the  con- 
struction of  very  sensitive  instruments  for  special 
researches  on  temperature,  namely,  that  of  the 
thermo-electric  apparatus.  The  electric  current 
that  is  produced  in  a  circuit  composed  of  two  dif- 
ferent metals  when  their  point  of  contact  assumes  a 
different  temperature  from  that  of  the  other  ends, 
or  again,  as  first  observed  by  Svanberg,  the  changes 
that  a  galvanic  current  shows  when  the  resistance  of 
a  part  of  the  circuit  is  altered  by  a  change  of  tem- 
perature acting  on  it,  can  be  measured  by  a  gal- 
vanometer enclosed  in  the  circuit.  Gavarret, 
Heidenhain,  and  other  physiologists  have  used  the 
thermo-electric  pile  in  physiological  investigations 
in  animals.  J.  S.  Lombard,  Hankel,  Kunkel,  and 
others,  have  applied  it  to  observations  in  man. 
More  recently  a  convenient  form  of  thermo-electric 
apparatus  for  clinical  purposes  has  been  devised  by 
Redard.  The  apparatus,  constructed  on  the  last- 
mentioned  principle  by  O.  W.  Siemens,  for  measur- 
ing deep-sea  temperatures,  might  also  easily  be 
adapted  for  clinical  purposes. 

A  self-registering  apparatus  for  continuous  obser- 
vations, on  the  principle  of  an  air-thermometer,  has 
been  constructed  by  Marey  ;  and  an  instrument 
automatically  registering  the  changes  of  temperature 
on  the  surface  of  the  body  during  a  certain  time 
was  devised  by  W.  D.  Bowkett.  A  very  neat  little 
metal  thermometer  in  the  shape  of  a  small  watch, 
showing  the  movements  of  a  '  Bourdon  tube,' 
which  are  caused  by  variations  of  temperature,  by 
the  hand  moving  on  the  watch-face,  has  been  con- 
structed by  Immisch.  This  can  be  placed  in  the 
axilla  or  between  any  folds  of  the  skin,  on  the 
surface  of  the  body  or  inside  the  mouth,  and  will 
correctly  indicate  the  temperature.  By  a  special 
arrangement  the  hand  can  be  fixed  before  removing 
the  instrument,  which  then  acts  as  a  maximum 
thermometer.  But,  although  convenient  for  iso- 
lated observations  and  under  special  circumstances, 
it  is  less  cleanly,  and  cannot  for  general  clinical 
purposes  compare  with  the  ordinary  glass  ther- 
mometer, which,  it  need  hardly  be  said,  it  surpasses 
in  solidity. 

For  measuring  surface-temperatures,  mercurial 
thermometers  of  special  shape,  namely,  a  long 
cylindrical  bulb  coiled  up  in  one  plane  at  a  right 
angle  to  the  stem,  have  also  been  constructed.  A 
thernio-electrical  apparatus,  or  Bowkett's  or  Im- 
misch's  instruments,  are,  however,  more  sensitive 
and  more  convenient  for  that  purpose. 

Applications  of  the  Thermometer. — 
The  object  we  generally  have  in  view  with  clinical 
thermometry  being  to  examine  as  nearly  as  possible 
the  temperature  in  the  interior  of  the  body,  or  the 
blood-heat,  which  is  less  variable  than  that  of  the 
surface  {see  Temperature),  the  localities  most 
suitable  for  applying  the  thermometer  would  be  the 
natural  cavities,  or  the  openings  by  which  a  ther- 
mometer might  be  introduced  to  a  certain  depth 
into  the  interior  of  the  body.  In  the  rectum, 
vagina,  or  Ijladder,  the  temperature  is  not  subject 
to  the  ordinary  changes  acting  from  without,  and 
the  time  required  for  taking  an  observation  with 
the  thermometer  in  any  of  these  localities  would  be 
only  such  as  is  necessary  for  raising  the  temperature 
of  the  mercury  to  that  of  the  surrounding  mucous 
membrane.  This  time  might  be  materially  shortened 
by  previously  heating  the  thermometer  to  a  degree 
a  little  below  or  above  that  to  be  expected  in  the 
body.    With  this  preliminary  measure  an  observa- 


tion of  the  temperature  in  the  rectum  or  vagina  will 
not  take  more  than  half  a  minute. 

The  case  is  very  different  if  we  take  the  tempera- 
ture in  a  cavity  of  the  body  which  is  not  always 
closed,  such  as  the  mouth  ;  or  in  the  axilla,  W'hich 
can  be  formed  into  a  closed  cavity  only  by  placing 
the  arm  closely  against  the  chest.  Here,  quite 
independently  of  the  sensitiveness  of  the  ther- 
mometer, the  time  required  for  an  observation  is 
much  longer,  because  the  temperature  of  the  mucous 
membrane  of  the  mouth,  or  of  the  skin  of  the  axilla, 
begins  itself  slowly  to  rise  after  the  closing  of  these 
cavities,  until  it  is  raised  to  that  of  the  deeper 
tissues  which  are  not  exposed  to  the  loss  of  heat 
from  without.  Whereas  nine  to  eleven  minutes  on 
an  average  are  required  for  an  observation  of  the 
temperature  in  the  mouth,  ten  to  twenty-four  may 
be  necessary  for  the  mercury  to  become  stationary 
in  the  axilla.  The  time  varies  also  according  to 
the  state  of  the  general  circulation.  It  will  be 
found  much  longer  in  persons  with  a  weak  circula- 
tion, for  instance  in  a  case  of  heart-disease,  than  in 
the  case  of  a  vigorous  patient  with  a  good  circula- 
tion and  with  febrile  heat.  It  is  evident  that,  as 
was  first  pointed  out  by  Liebermeister,  the  time  for 
an  observation  in  the  mouth  or  axilla  can  be 
materially  shortened,  not  so  mtich  by  previously 
heating  the  thermometer,  as  by,  previously  to  the 
introduction  of  the  latter,  keeping  the  mouth  or 
axilla  closed  for  ten  to  fifteen  minutes.  These 
cavities  will  then  have  assumed  a  steady  tempera- 
ture, and  the  time  required  for  the  observation  will 
only  be  that  necessary  for  raising  the  temperature 
of  the  mercury  and  the  glass  to  the  temperature  of 
the  surrounding  parts.  It  is,  therefore,  a  good  plan, 
if  the  patient  had  been  lying  on  one  side,  to  turn 
him  over  to  the  other,  or  to  make  him  lie  on  one 
side  for  a  time  before  the  thermometer  is  intro- 
duced, and  then  to  place  the  thermometer  in  that 
axilla  which  had  been  closed  by  the  position  of  the 
patient.  If  the  skin  of  the  axilla  be  very  wet  with 
perspiration,  it  ought  to  be  wiped  dry  before  apph'- 
ing  the  thermometer. 

For  practical  purposes  the  rule  generally  recom- 
mended in  observations  being  taken  in  the  axilla, 
to  leave  the  thermometer  until  the  mercury  has 
remained  stationary  for  five  minutes — a  rule  which 
naturally  applies  to  self-registering  no  less  than  to 
ordinary  thermometers — secures  sufficient  accurac)'  x 
and  this  rule  should  be  given  to  nurses  and  atten- 
dants to  whom  the  observations  are  left.  Es- 
pecially in  obscure  cases,  in  which  much  depends 
upon  the  discovery  of  even  a  trifling  elevation 
of  the  temperature  above  the  normal  standard, 
which  may  be  of  great  importance  for  diagnosis, 
this  precaution  ought  never  to  be  omitted  ;  and 
for  observations  requiring  scientific  accuracy,  as, 
for  instance,  when  the  effect  of  some  drug  on  the 
temperature  of  the  body  is  being  studied,  the  ob- 
servations ought  to  be  made  by  the  physician  him- 
self. 

For  various  reasons  the  axilla  is  the  locality 
most  suitable,  and  therefore  generally  used,  for 
thermometrical  observations.  In  very  young  or 
restless  children,  however,  as  well  as  in  very 
emaciated  adults,  axillary  observations  would  be- 
come untrustworthy.  In  such  cases,  or  where 
patients  are  in  an  insensible  state,  or  under  special 
circumstances — for  instance,  when  a  great  diver- 
gence exists  between  the  axillary  and  the  internal 
temperature,    or  when   doubts   arise   as   to  the 
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correctness  of  an  axillary  observation — the  rec- 
tum, or  the  vagina,  may  be  used  for  applying 
the  thermometer,  and  with  a  self-registering  ther- 
mometer this  can  be  done  without  unnecessarily 
uncovering  the  patient.  In  using  the  rectum, 
great  care  must  be  taken  not  to  let  a  small  in- 
strument slip  into  it,  and  in  restless  children  to 
prevent  the  instrument  from  being  broken.  This 
is  best  prevented  by  placing  the  patient  on  his 
side,  and  while  the  thermometer  is  kept  in  situ 
with  one  hand,  letting  the  other  one  rest  on  the 
hip  of  the  patient,  in  order  to  be  able  at  once  to 
arrest  any  turning  movement  which  he  might 
happen  to  make.  The  thermometer  ought  to  be 
introduced  about  two  inches  deep  into  the  rectum  ; 
and  may,  l)efore  being  taken  out,  be  gently  pushed 
forward  a  little  more,  in  order  to  bring  the  bulb  in 
contact  with  a  fresh  part  of  the  mucous  membrane, 
which  has  not  been  cooled  by  the  thermometer. 
When  large  masses  of  fseces  fill  the  rectum,  the 
thermometer  passing  into  them  may  indicate  a 
somewhat  lower  temperature  than  when  in  contact 
with  the  mucous  membrane. 

Other  places  of  application,  such  as  the  in- 
guinal fold,  or  the  fold  of  skin  between  the  thumb 
and  the  second  metacarpus,  may  be  used  for  special, 
but  are  quite  unsuitable  for  general,  clinical  pur- 
poses. The  clinical  thermometer  ought  always  to 
be  carefully  washed  after  being  used. 

Thermometrical  Records. — It  is  extremely 
useful  to  register  on  a  chart  the  thermometrical  ob- 
servations in  a  case  of  disease,  and  to  connect  the 
marks  by  lines  ;  the  curves  which  are  thus  formed 
being  quite  typical  in  many  diseases.  On  the 
same  chart  may  be  entered,  also  by  marks  and 
lines,  or  otherwise,  the  numbers  of  the  pulse  and 
respirations,  as  well  as  remarks  concerning  other 
symptoms,  or  the  treatment.  For  observations 
made  with  the  thermometer,  see  Temperature. 

The  use  of  the  thermometer  for  estimating  the 
temperature  of  rooms  and  especially  of  wards, 
is  fully  described  in  other  appropriate  articles.  See 
Nursing  the  Sick  ;  and  Personal  Health. 

C.  G.  H.  Baumler. 

THIRD  NERVE,  Diseases  of.— Introduc- 
tion.— The  third  nerve  is  purely  motor  in  func- 
tion. It  supplies  the  levator  palpebrse  superioris ; 
the  superior,  inferior,  and  internal  recti  ;  the  inferior 
oblique  ;  and  the  ciliary  muscle  with  the  sphincter 
of  the  iris.  It  arises  from  the  surface  of  the  crus 
cerebri  by  a  series  of  fasciculi,  proceeding  from  a 
prolonged  nucleus  of  grey  matter  which  lies  beneath 
the  hinder  part  of  the  floor  of  the  third  ventricle 
and  the  aqueduct  of  Sylvius,  and  is  continuous  be- 
hind with  the  nucleus  for  the  fourth  nerve.  From 
the  experiments  of  Hensen  and  Voelcker,  and 
some  limited  facts  observed  in  man,  there  seems  to 
be  a  serial  representation  of  the  several  functions  of 
the  nerves  in  this  tract  of  grey  matter.  The  an- 
terior portion  innervates  the  ciliary  muscle  subser- 
ving accommodation  ;  next  is  the  centre  for  the 
sphincter  of  the  iris,  through  which  contraction  of 
the  pupil  is  produced.  Behind  these  centres  for 
the  internal  muscles  are,  successively,  those  for 
the  levator  palpebrre  and  the  rectus  superior  ;  while 
that  for  the  internal  rectus  is  probably  by  the  side 
of  the  latter  ;  farther  back  are  centres  for  the  in- 
ferior rectus  and  inferior  oblique,  while  behind  the 
former  is  the  centre  for  the  superior  oblique  (fourth 
nerve),  associated  in  function  with  the  inferior 


rectus.  It  is  probable  that  the  series  of  separate 
roots  of  the  third  nerve  corresponds  to  this  series 
of  centres  and  of  functions.  We  do  not  yet  know 
whether  the  associated  actions  in  convergence,  and 
those  of  the  lateral  movements  of  the  two  eyeljalls, 
are  arranged  in  this  nucleus  or  in  adjacent  centres. 
The  fibres  for  the  internal  rectus  seem  to  pass  up  to 
the  nucleus  of  the  third  nerve  from  that  of  the  sixth  — 
at  least  those  fibres  for  the  internal  rectus  that  are 
concerned  in  the  conjoined  lateral  movement. 

Symptoms. — Morbid  states  of  the  third  nerve  are 
revealed  by  (l)  Spasm,  or  (2)  Paralysis  in  the 
muscles  supplied  by  it,  that  is,  those  of  the  eyeball 
and  the  upper  eyelid  ;  in  the  iris  ;  and  in  the  ciliary 
muscle. 

I.  Spasm. — The  functions  of  the  fibres  of  the 
third  nerve  vary  much,  so  as  to  render  it  equivalent 
to  several  nerves.  Spasm  is  never  met  with  at  the 
same  time  in  all  the  muscles  supplied  by  it.  Iso- 
lated muscles  may  be  involved,  especially  the  internal 
rectus,  in  conditions  of  irritation  of  the  trunk  and 
nucleus  of  the  nerve,  as  in  meningitis,  and  hysteria  ; 
also  in  hypermetropia,  and  in  paralysis  of  the 
antagonist-muscle.  When  extreme,  the  eyeball  is 
turned  inwards,  and  cannot  be  moved  out.  Clonic 
spasm  of  the  muscles  occurs  in  '  nystagmus,' 
which  may  be  present  only  during  voluntary  effort, 
or  may  be  spontaneous.  The  elevator  of  the  upper 
eyelid  is  occasionally  spasmodically  contracted,  so 
that  the  eye  cannot  be  shut,  but  remains  widely  or 
partly  open  (lagop/Uhahuos).  Some  degree  of  this 
elevation  is  common  in  exophthalmic  goitre,  and  may 
occur  alone,  as  a  partial  manifestation  of  a  similar 
state.  Slight  contraction  of  this  muscle  occurs  also 
in  cases  of  long-continued  paralysis  of  the  orbicu- 
laris palpebrarum.  Spasm  of  the  levator  may  also 
be  due,  in  rare  cases,  to  peripheral  irritation  in  the 
region  of  the  fifth  nerve  ;  it  has  been  observed  for 
several  hours  after  the  extraction  of  a  tooth. 

Contraction  of  the  sphincter  of  the  iris  produces 
diminution  of  the  pupil  (myosis),  sometimes  to  very 
small  dimensions.  It  may  result  from  irritation  of 
the  trunk  of  the  third  nerve  ;  or  from  stimulation, 
central  or  reflex,  of  the  nucleus  ;  or  it  may  be 
secondary  to  paralysis  of  the  dilatator  fibres  supplied 
by  the  sympathetic.  It  may  result  from  excessive 
(associated)  efforts  at  accommodation.  It  is,  how- 
ever, most  frequently  met  with  in  locomotor  ataxy, 
and  is  associated  with  loss  of  reflex  action  to  light. 
The  condition  is  described  more  fully  in  the  next 
section.  Spasm  of  the  ciliary  muscle  may  result 
from  the  other  causes  of  irritation  of  the  nerve- 
trunk,  or  from  excessive  efforts  at  accommodation 
in  hypermetropia.  Its  effect  is  to  produce  a  fixed 
accommodation  for  near  objects. 

Treatment. — The  treatment  of  the  central 
causes  of  overaction  of  the  third  nerve  commonly 
resolves  itself  into  that  of  the  primary  condition. 
Rest  is  important,  and  attempts  to  converge  and 
accommodate  should  be,  as  far  as  possible,  avoided. 
If  no  exciting  cause  can  be  discovered,  the  over- 
action  should  be  reduced  by  sedatives,  of  which 
bromide  of  potassium  is  the  safest.  Sometimes 
belladonna  may  be  added  with  advantage,  but  its 
eff  ect  should  be  watched.  It  is  needless  to  say  that 
distinct  errors  of  refraction  should  be  corrected  by 
glasses.  When  a  peripheral  source  of  reflex  ex- 
citation can  be  ascertained  its  influence  may  be 
lessened  by  injections  of  morphine  or  cocaine. 
Functional  over-action  is  often  the  expression  of 
weakness,  and  needs  nervine  tonics  in  addition  to 
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he  other  measures.  Counter-irritation,  in  the 
egion  of  the  related  sensory  nerve,  is  frequently  of 
reat  service  in  this  as  in  most  other  forms  of  func- 
ional  spasm.  Persistent  convergence  in  hysteria 
an  generally  be  removed  by  a  small  blister  to  each 
smple.  Atropine  will  overcome  spasm  of  the 
phincter  pupilL-e  or  of  the  ciliary  muscle.  The 
old  douche  to  the  eyeball  is  useful  in  spasmodic 
agophthalmos,  but  many  cases  of  this  affection  are 
■xtremely  obstinate.  The  treatment  of  the  retarded 
lescent  of  the  lid  occurring  in  exophthalmic  goitre, 
.nd  now  and  then  met  with  as  an  isolated  symptom 
or  combined  only  with  a  quick  pulse),  is  that  of 
his  disease  as  a  whole. 

2.  Paralysis. — yEnoLOGY.  —  The  commonest 
lause  of  paralysis  of  the  third  nerve  is  some  afifec- 
ion  of  its  trunk  as  it  passes  through  the  membranes 
it  the  base  of  the  brain,  through  the  orbital  fissure, 
)r  along  the  orbit  ;  due  either  to  rheumatic  inflam- 
nation  of  the  nerve-sheath,  to  syphilitic  inflamma- 
ion  of  the  nerve  or  membranes,  or  to  injuries  of 
various  kinds.  Less  frequent  causes  are  acute 
esions — hsemorrhage,  softening,  inflammation — in 
he  nucleus  of  the  nerve,  or  at  the  inner  part  of  the 
:rus  cerebri  through  which  the  fibres  pass  and  from 
^hich  they  emerge  ;  compression  of  this  part  Ijy  an 
meurysm  or  a  growth  in  the  interpeduncular  space  ; 
jasal  meningitis  ;  and  aneurysm  of  the  termination 
)f  the  internal  carotid.  A  syphilitic  growth,  on  the 
lerve  or  near  it,  may  compress  the  fibres.  Para- 
ysis  is  also  met  with  as  a  result  of  diphtheria  and 
n  association  with  disease  of  the  spinal  cord,  espe- 
:ially  locomotor  ataxy.  It  occurs  also,  in  rare  cases, 
IS  part  of  multiple  neuritis,  after  diphtheria  and 
jther  acute  specific  diseases,  and  from  some  toxic 
nflucnces.  Sudden  palsy  of  a  branch,  occurring 
luring  effort  or  cough,  is  probably  due  to  an  extra- 
vasation into  the  sheath  of  the  nerve. 

Two  peculiar  causal  varieties  deserve  mention, 
[n  relapsing  palsy  the  nerve  on  one  side  becomes 
paralysed  subacutely,  the  whole,  or  more  commonly 
iome,  of  its  branches  suffering  ;  it  recovers  imper- 
"ectly  ;  and  then  the  other  nerve  becomes  similarly 
iffected.  Afterwards  the  palsy  of  the  first  returns, 
md  some  permanent  affection  of  both  nerves  re- 
nains.  This  form  is  met  with  in  the  subjects  of 
Did  syphilis.  Periodical  or  reciwring  palsy  is  a 
Deculiar  variety,  perhaps  allied  to  megrim,  in 
ivhich  transient  palsy  of  the  third  nerve  occurs  at 
intervals  during  many  years,  sometimes  even  from 
:hildhood  up  to  adult  life  ;  each  attack  being  com- 
pletely recovered  from. 

Occasionally  all  the  muscles  supplied  by  the  third 
nerve  become  paralysed,  together  with  the  other 
arbital  muscles  -  '  ophthalmoplegia  externa  ' — from 
degeneration  of  the  nuclei  of  these  nerves ;  and 
hence  it  is  also  termed  'chronic  nuclear  palsy.' 
This  is  due  to  alterations  in  the  grey  matter  similar 
to  those  which,  in  the  spinal  cord,  give  rise  to 
progressive  muscular  atrophy.  It  is  met  with  in 
association  with  tabes,  and  also  alone  ;  and  in  both 
cases  is  most  common  in  the  subjects  of  syphilis, 
being  met  with  in  both  the  acquired  and  inherited 
forms. 

Symptoms. — Paralysis  may  affect  some  or  all  of 
the  fibres  of  the  third  nerve.  When  complete,  the 
upper  eyelid  is  dropped  and  cannot  be  raised,  and 
the  eye  can  be  moved  only  outwards,  or  also  a  little 
downwards  ;  after  a  short  time  it  constantly  deviates 
outwards.  The  pupil  is  in  a  mid-state  between  con- 
traction and  dilatation,  and  cannot  be  made  to  con- 


tract by  light  ;  power  of  accommodation  in  the  eve 
is  lost,  owing  to  paralysis  of  the  ciliary  muscle. 

Each  muscle  supplied  by  the  nerve  may  be  para- 
lysed separately,  by  an  affection  of  its  special 
branch  of  the  nerve  after  it  leaves  the  main  trunk. 

When  the  levator  palpebrte  superioris  is  affected, 
ptosis,  or  drooping  of  the  eyelid,  alone  results.  It 
is  seldom  an  isolated  symptom  of  disease  of  the 
third  nerve,  since  the  branch  to  the  levator  is  seldom 
alone  affected  ;  but  it  occurs,  with  palsy  of  the 
associated  superior  rectus,  from  limited  disease  of 
the  nucleus,  and  may  then  be  bilateral.  It  is  met 
with  in  partial  disease  of  the  nerve,  whatever  be 
its  cause.  It  is  also  congenital.  A  form  of  '  morn- 
ing ptosis  '  sometimes  occurs,  owing  to  a  difliculty 
in  raising  the  lids  on  first  waking.  In  hysteria, 
ptosis  may  be  simulated  by  slight  contraction  of  the 
orliicularis,  a  mechanism  which  becomes  distinct  if 
contraction  of  the  occipito-frontalis  is  induced  by 
making  the  patient  look  up. 

Paralysis  of  one  of  the  three  straight  muscles 
supplied  by  the  third  nerve  is  indicated  by  sym- 
ptoms which  occur  chiefly  during  movements  in 
which  the  paralysed  muscle  is  needed  ;  they  are  the 
series  of  symptoms  that  result  from  paralysis  of  any 
ocular  muscle,  and  which  are  elsewhere  described 
in  detail — limitation  of  movement,  primary  devia- 
tion, strabismus,  secondary  deviation  of  the  un- 
affected eye,  diplopia,  erroneous  projection  of  the 
field  of  vision,  and  often  vertigo  as  the  result  of  the 
last.    See  p.  1065. 

In  paralysis  of  the  sphincter  iridis,  the  elasticity 
of  the  structure  maintains  the  pupil  at  middle  size, 
and  it  can  be  further  dilated  by  atropine,  but  all 
power  of  contraction  beyond  that  degree  is  lost. 
When  the  ciliary  muscle  is  paralysed,  the  power  of 
accommodation  is  lost  :  the  far  point  of  vision 
remains  the  same,  but  the  near  point  is  rendered 
much  more  distant. 

The  remarkable  loss  of  reflex  action  of  the  iris 
which  occurs  in  association  with  locomotor  ataxy 
is  often  accompanied  by  myosis.  Then,  the  pupil 
does  not  dilate  on  stimulation  of  the  skin  (Erb). 
When  the  pupil  is  not  small,  this  reflex  dilatation 
is  usually  preserved.  In  loss  of  the  light-reflex  the 
contraction  on  accommodation  and  convergence  is 
often  preserved  (Argyll-Robertson).  Sometimes 
this  is  also  lost,  the  ciliary  muscle  being  completely 
paralysed — the  '  ophthalmoplegia  interna '  of  Hutch- 
inson. Power  of  accommodation  may  be  lost 
although  the  pupil  still  contracts  on  an  effort  at 
accommodation.  These  symptoms  also  occur  in 
cases  of  old  syphilis,  apart  from  spinal  disease. 
They  probably  then  depend  on  limited  degeneration 
in  the  nuclei  of  the  third  nerve,  the  result  of  the 
more  limited  action  of  a  post-syphilitic  toxin. 

Diagnosis. — Paralysis  of  the  third  nerve  is  gene- 
rally obvious  ;  only  the  slighter  palsy  of  separate 
branches  supplying  the  ocular  muscles  is  sometimes 
not  easy  to  recognise  ;  and  for  this  purpose,  a  careful 
examination  of  the  double  images  is  often  necessary. 
The  diagnosis  of  the  cause  is  less  easy.  Rheumatic 
paralysis  succeeds  exposure  to  cold,  and  is  often 
attended  by  much  pain,  but  it  is  rare  ;  in  syphilis 
other  cranial  nerves  are  often  aff  ected  independently  ; 
in  meningeal  and  spinal  disease  there  are  the  re- 
spective distinctive  symptoms  ;  in  organic  disease 
of  the  crus  there  is  hemiplegia  of  the  opposite  side, 
coincident  in  onset  with  the  affection  of  the  third 
nerve  ;  in  interpeduncular  disease  the  affection  of 
the  third  nerve  may  precede  the  hemiplegia,  but 
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both  third  nerves  commonly  suffer.  After  diph- 
theria the  ciliary  muscle  is  usually  alone  affected. 
In  the  pseudo-ptosis  of  hysteria,  the  contraction  of 
the  orbicularis  can  be  rendered  evident  by  making 
the  patient  try  to  look  up  ;  the  contraction  of  the 
levator  has  to  be  counteracted  by  conspicuous  con- 
traction of  the  orbicularis. 

Prognosis. — When  due  to  cold  or  to  recent 
syphilitic  mischief,  or  occurring  after  diphtheria, 
the  prognosis  of  paralysis  of  the  third  nerve  is  good 
if  proper  treatment  can  be  secured.  In  cases  of 
organic  cerebral  disease  it  is  subordinated  to  that  of 
its  cause.  In  association  with  spinal  disease  the 
ultimate  prognosis  is  unfavourable,  for,  although 
the  early  attacks  are  usually  recovered  from,  the 
affection  often  recurs,  and  each  recurrence  leaves 
some  residue.  As  a  general  rule,  however,  the 
prognosis  must  be  guided  by  the  nature  of  the 
morbid  process  on  which  the  palsy  depends,  the 
extent  to  which  this  can  be  influenced  by  treat- 
ment, and  the  duration  of  the  changes  in  the 
nerve-elements  on  which  the  symptoms  directly 
depend. 

Treatment. — In  rheumatic  paralysis  of  the 
third  nerve  from  cold,  hot  fomentations  in  the  early 
stages  and  afterwards  counter-irritation  by  blisters 
to  the  temple,  with  an  alkaline  diuretic  or  sali- 
cylates, should  be  employed.  In  all  forms  of  acute 
or  subacute  inflammation  it  is  wise  to  give  small 
repeated  doses  of  mercury.  Subsequently  tonics 
are  the  most  useful.  When  the  palsy  is  of  syphilitic 
origin,  iodide  of  potassium  usually  suffices  to  effect 
a  cure.  If  associated  with  spinal  mischief,  strych- 
nine, iron,  and  arsenic  are  occasionally  of  some 
service.  In  intracranial  disease — tumour,  aneurysm, 
or  meningitis — the  treatment  is  that  of  its  cause. 
After  diphtheria  tonics  are  alone  necessary  ;  it  is 
indeed  a  merely  subordinate  symptom  in  most  cases. 
In  paralysis  of  the  sphincter  pupillse  and  ciliary 
muscle,  occasional  instillation  of  a  small  quantity  of 
solution  of  eserine  is  said  to  do  good,  by  stimulating 
locally  the  paralysed  fibres,  and  also  to  be  bene- 
ficial in  affections  of  other  branches  of  the  nerve. 
In  the  paralysis  of  the  ocular  muscles  electricity  has 
been  recommended,  but  is  practically  useless, 
whether  an  attempt  is  made  to  apply  it  directly  or 
whether  applied  indirectly  as  to  the  temple  or 
forehead.  The  only  '  satisfactory '  results  of  electrical 
treatment  have  been  in  syphilitic  cases  in  which 
iodide  of  potassium  was  also  given. 

W.   R.  GOWERS. 

THIRST.— SVNON.  :  Fr.  Soif;  Ger.  Durst.— 
Thirst  is  a  sensation  indicating  a  necessity  on  the 
part  of  the  system  for  an  increased  supply  of  water, 
as  appetite  shows  there  is  a  need  for  the  introduc- 
tion of  food.  Although  the  sensation  is  referred  to 
the  back  of  the  throat,  it  is  not  a  purely  local  feel- 
ing, as  is  proved  by  the  fact,  well  known  to  physio- 
logists, that  it  cannot  be  allayed  by  the  swallowing 
of  water,  unless  the  fluid  reach  the  stomach  and  be 
absorbed.  It  is  always  present  in  febrile  disorders, 
an  increased  supply  of  liquid  being  required  both 
to  reduce  the  heat,  by  promoting  the  evaporation  of 
moisture  from  the  skin  and  lungs,  and  also  to  wash 
away  the  products  of  the  increased  tissue-changes 
that  accompany  these  complaints.  In  like  manner 
it  is  always  present  when  much  fluid  has  been 
abstracted  from  the  system  ;  thus,  it  shows  itself 
after  all  surgical  operations  attended  by  haemor- 
rhage.   It  is  a  prominent  symptom  in  cholera  and 


diarrhoea,  in  which  diseases  large  quantities  of 
serum  are  rapidly  removed  from  the  gastro-intes- 
tinal  circulation,  and  equally  so  in  diabetes  mellitus, 
where  fluid  is  largely  excreted  along  with  sugar  by 
the  urinary  organs.  A  craving  for  cold  and  acid 
drinks  presents  itself  in  acute  gastritis,  the  intensity 
of  the  thirst  being  perhaps  due  to  the  incessant 
vomiting,  which  prevents  fluids  remaining  long 
enough  in  the  stomach  to  be  absorbed.  In  chronic 
gastritis  thirst  is  usually  present,  and  is  chiefly  com- 
plained of  towards  evening.  It  forms  a  useful 
diagnostic  sign  between  this  disease  and  mere  atonic 
dyspepsia. 

Treatment. — Thirst  is  relieved  by  the  agents 
usually  recognised  as  refrigerants,  such  as  water, 
barley-water,  toast  and  water,  and  similar  drinks  ; 
sucking  small  pieces  of  ice;  effervescing  drinks  ; 
freely  diluted  acid  drinks,  especially  those  made 
with  vegetable  acids  or  phosphoric  acid,  alone  or 
combined  with  a  little  aromatic  bitter  ;  the  juices 
of  fruits,  or  these  made  into  drinks.  Care  has  often 
to  be  exercised  in  the  employment  of  these  appa- 
rently harmless  agents,  and  their  consumption  has 
to  be  checked,  otherwise  patients  will  take  them  to 
excess,  and  may  thus  do  themselves  considerable 
injury.  .Samuel  Fenwick. 

THOMSEN'S  DISEASE.— This  is  also  known 
as  Myotonia  Congenita,  an  unsuitable  name  because 
it  is  not  always  congenital.  The  name  of  transient 
myotonia  has  been  suggested,  but  it  is  unlikely  to 
displace  the  more  familiar  name  of  Thomsen's  dis- 
ease— a  name  depending  upon  the  fact  that  the  most 
complete  description  of  it,  and  one  of  the  earliest, 
has  been  given  by  a  physician  of  that  name,  who  is 
also  the  subject  of  the  disease.  Its  most  striking- 
symptom  is  a  rigidity  of  muscles  which  is  set  up 
on  first  attempting  to  use  them.  With  repeated 
efforts  the  spasm  is  gradually  overcome,  and  when 
the  muscles  originally  at  fault  are  once  brought 
under  voluntary  control,  their  normal  activity  can 
be  maintained  without  difficulty.  ^ 

The  muscles  most  generally  affected  are  those 
of  the  lower  limbs.  Sometimes,  however,  others 
suffer,  e.g.  those  of  the  hands  or  jaws,  and  even 
the  acts  of  mastication,  swallowing,  respiration, 
micturition,  and  defsecation  have  been  interfered 
with  by  spasm  occurring  in  the  muscles  concerned 
in  those  acts. 

The  disease  usually  manifests  itself  in  childhood. 
It  may  do  so  in  early  infancy,  while,  on  the  other 
hand,  its  onset  may  be  delayed  until  puberty  or 
even  later.  As  a  rule  it  is  a  hereditary  condition, 
and  affects  more  than  one  member  of  the  same 
family.  Occasionally,  however,  isolated  instances 
have  been  met  with,  without  any  indication  of 
family  affection.  When  it  is  slight  in  degree  it  may 
cause  only  slight  inconvenience  ;  when  it  is  severe 
the  disability  occasioned  may  constitute  a  very 
serious  drawback  to  an  active  life.  Its  cause  is  pro- 
bably to  be  sought  for  in  some  inherited  peculiarity 
in  the  muscular  condition.  The  muscular  fibres  are 
found  to  be  larger  than  usual  and  not  so  distinctly 
striated. 

The  response  of  the  muscles  to  an  interrupted 
current  is  peculiar,  the  muscles  when  stimulated 
remaining  unduly  long  in  a  condition  of  contraction 
— the  stimulus,  as  it  were,  setting  up  a  condition 
of  spasm.  A  special  name  has  been  applied  to  this 
— the  myotonic  reaction.  A  galvanic  current  ap^ 
plied  to  the  muscles  is  said  to  set  up  a  series  of 
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wave-like  contractions,  passing  from  the  cathode  to 
the  anode. 

No  treatment  seems  to  be  efficacious  in  over- 
coming the  tendency  to  spasm,  but  Thomsen  is  of 
opinion  that  a  life  of  activity  tends  to  ameliorate 
the  condition.  James  Taylor. 

THORACIC  ANEURYSM.— Under  this  head 
are  included  aneurysms  of  (A)  the  Intra-Thoracic 
Aorta  ;  and  (B)  the  Arteria  Innominata.  Aneurysms 
of  the  Pulmonary  Artery  are  discussed  on  pp.  262 
and  1357,  and  Aneurysms  of  the  Heart  and  Cardiac 
Valves  on  pp.  632  and  663. 

A.  Aneurysm  of  the  Intr-a-Thoracic 
Aorta. — This  may  be  most  conveniently  discussed 
in  its  clinical  aspects  under  two  heads,  namely 
(l)  aneurysm  of  the  arch,  and  (2)  aneurysm  of  the 
descending  thoracic  aorta  ;  while  the  former  may 
be  subdivided  into  aneurysm  of  {a)  the  ascending, 
yb)  the  transverse,  and  (c)  the  descending  portion. 

Relative  frequency. — Of  76  cases  analysed 
by  Hayden,  the  seat  of  aneurysm,  single  or 
multiple,  stated  in  the  order  of  relative  frequency, 
was  as  follows  :  Single  :  ascending  portion  of  arch, 
30;  transverse  portion,  17;  descending  thoracic 
aorta,  10 ;  ascending  and  transverse  portions  of 
arch,  9  ;  transverse  and  descending  portions,  2  ; 
entire  arch,  2  ;  descending  portion,  i  ;  thoracico- 
abdominal  aorta,  I.  Multiple:  ascending  portion 
of  arch  and  descending  thoracic  aorta,  2  ;  ascending 
portion  of  arch  and  abdominal  aorta,  2. 

I.  Aneurysm  of  the  Arch. — The  different 
parts  of  the  arch  of  the  aorta  must  be  considered 
separately. 

[a)  Ascending  portion. — Anatomical  Charac- 
ters.— Aneurysms  arising  from  one  of  the  sinuses 
of  Valsalva  rarely  attain  a  size  larger  than  that  of  a 
billiard-ball.  They  are  saccular  and  not  infrequently 
pedunculated,  communicating  with  the  aorta  by 
a  small  orifice.  They  further  exhibit  a  remarkable 
tendency  to  descend  in  the  progress  of  growth,  in- 
volving in  their  course  the  heart  or  the  root  of  the 
pulmonary  artery.  By  their  position  they  are  shel- 
tered from  direct  influx  from  the  ventricle,  while 
they  are  exposed  to  the  maximum  force  of  reflux  from 
the  aorta.  When,  however,  the  orifice  is  partially 
or  entirely  above  the  level  of  the  valves,  the  main 
pressure  sustained  by  the  sac  is  that  of  efflux  from 
the  ventricle  ;  Jience  the  direction  of  growth  is  up- 
wards. Aneurysm  of  the  portion  of  the  vessel 
immediately  above  the  level  of  the  valves  is  es- 
pecially prone  to  advance  towards  the  right  side, 
forming  a  tumour  visibly  projecting,  or  detectable 
by  palpation  and  percussion,  in  the  vicinity  of  the 
right  nipple.  It  may  be  fusiform  or  saccular,  true 
or  false ;  it  usually  attains  a  large  size  ;  and,  when 
fusiform,  not  infrequently  extends  over  a  great 
portion  or  even  the  whole  of  the  arch.  The  direc- 
tion of  growth  may,  however,  be  backwards  or  to 
either  side  ;  the  aneurysm  in  its  progress  implicating 
the  oesophagus,  the  pulmonary  artery  or  one  of  its 
branches,  the  superior  vena  cava,  or  either  auricle  ; 
it  is  in  such  cases  usually  saccular,  and  of  com- 
paratively small  size.  Aneurysms  of  the  extra- 
pericardia!  portion  of  the  ascending  aorta  usually 
tend  forwards  and  upwards  in  the  line  of  main 
blood-pressure,  projecting  at  the  right  margin  of 
the  sternum  above  the  fourth  costal  cartilage,  and 
occasionally  likewise  into  the  root  of  the  neck, 
involving  the  arteria  innominata.  They  may,  how- 
ever, grow  backwards  and  to  the  right,  implicating 


tlie  right  bronchus  or  lung,  or  the  superior  cava  ; 
directly  backwards,  pressing  upon  the  ossophagus 
or  the  bifurcation  of  the  trachea;  or,  projecting 
mainly  towards  the  left  side,  they  may  involve  the 
left  branch  of  the  pulmonary  artery,  and  the  left 
bronchus  or  lung. 

Symptoms  AND  Signs. — Aneurysm  of  the  sinuses 
is  rarely  attended  by  very  definite  symptoms  ;  in- 
deed, only  when  it  presents  at  the  anterior  wall  of 
the  chest. 

Owing  to  its  position  within  the  pericardium, 
and  its  close  proximity  to  the  heart,  the  symptoms 
produced  by  aneurysm  in  this  situation  may  be 
readily  confounded  with  structural  or  valvular 
disease  of  the  heart  itself.  The  acoustic  signs  are, 
for  the  ]5urpose  of  diagnosis,  no  less  indefinite ; 
because,  from  the  position  of  the  aneurysm  close  to 
the  orifice  of  the  aorta,  a  murmur  produced  by  it, 
whether  of  influx  or  of  efflux,  may  be  easily  mis- 
taken for  one  of  the  same  rhythm  caused  by  ob- 
struction at  the  aortic  orifice  or  inadequacy  of  the 
valves.  The  difficulty  of  diagnosis  is  further  in- 
creased by  the  usual  co-existence  of  atheroma  with 
dilatation  of  the  first  portion  of  the  aorta,  relative 
incompetency  of  the  valves,  and  eccentric  hyper- 
trophy of  the  left  ventricle.  The  ordinary  symptoms 
are  those  of  palpitation  and  derangement  of  the 
rhythm  of  the  heart,  from  affection  of  the  cardiac 
plexus.  But  the  diseases  just  mentioned  may,  in 
the  absence  of  aneurysm,  give  rise  to  similar  phe- 
nomena. The  existence  of  venous  stasis  and  con- 
gestion of  the  upper  half  of  the  body,  viewed  in 
conjunction  with  tumultuous  and  irregular  action 
of  the  heart,  and  in  the  absence  of  discoverable 
cause  of  venous  obstruction  at  a  higher  point  in  the 
chest,  would,  however,  warrant  the  presumptive 
diagnosis  of  aneurysm  at  the  root  of  the  aorta, 
implicating  the  right  auricle  or  the  termination  of 
the  superior  cava ;  and  if  with  these  symptoms 
were  associated  systolic  murmur  at  the  base,  not 
transmitted  in  the  course  of  the  aorta,  or  a  double 
murmur,  a  positive  diagnosis  to  the  above  eflect 
might  be  made.  Were  the  diastolic  murmur  pre- 
ceded by  a  distinct  second  sound,  valvular  in- 
adequacy from  dilatation  of  the  aorta,  without 
valvular  disease,  would  be  thereby  indicated,  and 
the  diagnosis  of  aneurysm  pro  tanto  sustained. 
Symptoms  of  obstruction  of  both  cavoe,  namely, 
general  venous  congestion  and  engorgement  of  the 
liver,  would  in  the  foregoing  connection  justify  the 
special  diagnosis  of  pressure  upon  the  sinus  of  the 
right  auricle.  The  symptoms  of  pressure  upon  the 
other  chambers  of  the  heart  are  those  only  of  de- 
ranged rhythm  and  circulation,  such  as  may  be  due 
to  various  causes  inherent  in  the  heart.  Systolic 
murmur  in  the  pulmonary  artery  may  result  from 
the  pressure  of  an  aneurysm  on  the  root  of  that 
vessel.  Communication  of  an  aneurysm  with  one 
of  the  chambers  of  the  heart  is  usually  effected  by 
an  aperture  not  more  than  two  to  three  lines  in 
diameter.  It  is  the  result  of  progressive  absorption, 
and  the  symptoms  are  scarcely  to  be  distinguished 
from  those  of  antecedent  pressure.  The  physical 
signs  are  more  characteristic  ;  they  consist  in  a  loud 
murmur,  systolic  or  diastolic,  of  a  '  booming '  or 
'splashing  '  character,  accompanied  by  thrill,  trace- 
able from  the  root  of  the  aorta  in  the  direction  of 
abnormal  influx,  and  not  transmitted  in  any  of  the 
ordinary  lines  of  valvular  murmur.  If  two  murmurs 
exist,  they  are  fused  or  converted  into  a  continuous 
rumble.    Sudden  transfer  of  the  seat  of  greatest 
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intensity  of  sucli  a  murmur,  from  the  aortic  area  to 
some  other  point  of  the  prsecordia,  would  be  con- 
clusive, not  only  as  to  the  irruption  of  an  aneurysm 
into  one  of  the  chambers  of  the  heart,  but  likewise 
as  to  the  date  of  its  occurrence.  The  sac  of  an 
aneurysm  in  the  situation  of  the  aortic  sinuses  does 
not  attain  any  considerable  size,  as  it  usually 
bursts  into  the  pericardium,  thus  causing  sudden 
death. 

Aneurysm  of  the  ascending  aorta,  external  to  the 
pericardium,  is  occasionally  latent,  but  ordinarily  it 
is  characterised  by  very  definite  physical  signs.  A 
large  fusiform  aneurysm  of  this  portion  of  the  vessel, 
or  one  engaging  the  entire  arch,  equally  expanded, 
not  in  contact  with  the  anterior  thoracic  wall  or 
pressing  inconveniently  upon  any  of  the  adjacent 
organs,  may  be  virtually  latent  ;  exhibiting  no  sym- 
ptoms of  aneurysm  except  vague  neuralgic  pains 
darting  over  the  chest,  shoulders,  arms,  and  back, 
and  no  sign  but  exaggerated  double  sound.  Point- 
ing externally,  or  in  persistent  contact  with  the 
chest-wall,  an  aneurysm  may  be  readily  identified 
by  the  circumstance  that  it  presents  a  second  centre 
of  pulsation  and  intensified  sounds.  The  ordinary 
pulsation  is  systolic,  expansile,  and  diffused  (though 
not  always  equally)  over  the  entire  surface  ;  but  a 
second  and  minor  impulse  of  diastolic  rhythm  may 
likewise  exist  {diastolic  sliocl;).  The  former  is  in 
many  cases  accompanied  by  tactile  thrill.  The 
acoustic  signs  consist  either  in  two  sharply  accen- 
tuated sounds,  nearly  alike  in  character,  and  cor- 
responding in  rhythm  to  those  of  the  heart  ;  or  in  a 
single  or  double  murmur  of  blowing  or  '  booming  ' 
quality.  There  is  likewise  absolute  dulness,  with 
suppression  of  respiratory  sounds  and  of  vocal  fre- 
mitus, to  the  extent  of  the  tumour. 

Pressure  upon  the  superior  cava  is  characterised 
by  venous  congestion,  limited  to  the  upper  half  of 
the  body  :  while  actual  communication  with  that 
vessel  is  evinced  by  cyanosis  to  the  same  extent  ; 
extreme  engorgement  with  pulsation  of  the  jugular 
veins ;  a  buzzing  systolic  murmur  ;  and  intense 
thrill,  at  the  seat  of  communication  and  transmitted 
into  the  veins  of  the  neck.  According  to  Mahomed, 
in  cases  of  arterio-venous  aneurysm  inspiration 
alters  the  characters  of  a  sphygmogram,  by  diminish- 
ing the  volume  of  blood  in  the  artery.  Pressure 
upon  the  main  bronchus  is  indicated  by  diminished 
or  suppressed  respiration,  with  normal  percussion- 
sound,  in  the  corresponding  lung  ;  and  occasionally 
by  '  whiffing '  or  '  jerking  '  inspiratory  sound. 
Diminished  respiration  throughout  either  lung,  with 
inequality  as  between  its  upper  and  lower  portions, 
would  indicate  pressure,  but  unequal  in  degree, 
upon  the  primary  bronchus  and  its  superior  secon- 
dary branch  ;  while  partial  or  complete  suppression 
confined  to  the  upper  lobe  would  show  that  the 
superior  lobular  branch  was  alone  implicated. 
Pneumonia  from  occlusion  of  the  pulmonary  vessels, 
or  from  pressure  upon  the  pneumogastric  or  pul- 
monary plexuses,  is  a  frequent  result  of  the  presence 
of  an  aneurysm.  The  consolidation  of  lung-sub- 
stance so  produced  is  due  to  implication  of  the 
laryngeal  and  pharyngeal  nerves.  Bronchitis  may 
likewise  arise  from  mechanical  irritation  ;  and  where 
present  may,  in  greater  or  less  degree,  mask  the 
physical  signs  of  aneurysm.  The  sudden  irruption 
of  an  aneurysm  into  one  of  the  bronchi  is  indicated 
by  copious  discharge  of  florid  blood  from  the  mouth 
and  nostrils,  and  is  instantly  fatal  by  syncope  or 
asphyxia.    An  opening  established  into  the  pulmo- 


nary substance  is  followed  by  '  leakage'  of  blood, 
or  repeated  but  limited  hcemoptysis.  Pressure  upon 
the  pulmonary  artery  is  necessarily  attended  by 
engorgement  of  the  right  chambers  of  the  heart, 
and  general  venous  congestion  ;  and  the  establish- 
ment of  an  opening  into  that  vessel,  by  sudden  and 
urgent  dyspnoea  without  spasm  or  stridor,  extreme 
congestion  of  the  lung,  and  hsemoptysis.  Death  is 
rapid  in  such  cases  ;  but  should  an  opportunity  for 
physical  exploration  be  afforded,  a  '  buzzing  '  sys- 
tolic hum  might  be  detected  in  the  second  and  third 
left  intercostal  spaces,  close  to  the  sternum.  Pres- 
sure upon  the  oesophagus  is  less  common  than  in  the 
case  of  aneurysms  arising  from  other  parts  of  the 
aorta.  It  is  indicated  by  dysphagia,  referred  by  the 
patient  to  a  corresponding  point  of  the  chest.  Dys- 
phagia due  to  the  pressure  of  an  aneurysm  is  remit- 
tent, and  varies  in  some  degree  with  posture — traits 
by  which  it  is  distinguished  from  that  produced  by 
cancer.  Dysphagia  from  volvulus  of  the  oesopha- 
gus may,  however,  exhibit  similar  variations. 

'  Clubbing  '  of  the  finger-ends  has  been  observed 
in  aneurysm  of  the  aorta  where  there  has  been 
implication  of  the  subclavian  artery  and  its  sur- 
roundings. The  same  effect  has  been  noted  in  cases 
of  aneurysm  of  the  axillary  artery.    See  p.  548. 

(I})  Tmnsverse  portion.  —  Anatomical  Cha- 
racters.— Aneurysms  of  this  portion  of  the  aorta 
are  usually  fusiform  :  they  involve  mainly  its  ante- 
rior and  superior  wall,  pushing  forward  the  upper 
end  of  the  sternum,  projecting  into  the  neck,  com- 
pressing the  left  innominate  vein,  and  modifying, 
in  many  cases,  the  circulation  in  the  primary 
arteries  and  their  branches.  They  likewise  fre- 
quently press  backwards  upon  the  oesophagus  and 
trachea,  the  pneumogastric  or  sympathetic  of  either 
side,  or  the  left  recurrent  nerve.  Owing  to  the 
backward  course  of  the  left  extremity  of  the  arch, 
aneurysms  arising  from  this  portion  of  the  vessel 
rarely  appear  in  front.  They  project  above  the  left 
clavicle,  involving  the  innominate  vein,  the  pneumo- 
gastric, sympathetic,  or  recurrent  nerve  of  the  left 
side,  and  occasionally  all  three  ;  or  posteriorly  in 
the  left  scapular  region. 

Symptoms  and  Signs. — Pressure  upon  the  left 
innominate  vein  is  accompanied  by  visible  engorge- 
ment of  the  thyroid,  left  jugular,  subclavian,  brachial, 
and  superficial  thoracic  veins  and  their  tributaries, 
with  cedema  of  the  left  arm.  The  circulation  in  the 
carotid  or  subclavian  artery  of  one  side  is  often 
diminished  or  suppressed  by  the  lateral  pressure  of 
an  aneurysm,  or  by  clot-formation  in  the  sac. 
Pressure  upon  the  trachea  is  indicated  by  clanging 
or  metallic  cough,  and  stridor  'from  below,'  that 
is,  loudest  at  the  upper  part  of  the  sternum,  and 
distinctly  audible  over  the  lower  cervical  and  upper 
dorsal  vertebrae.  The  symptoms  of  aneurysmal 
pressure  upon  the  sympathetic,  pneumogastric,  and 
recurrent  nerves  are  most  frequently  exhibited  on 
the  left  side  only.  Those  due  to  implication  of  the 
sympathetic  or  its  cilio-spinal  roots  are  manifested 
in  the  pupil  of  the  affected  side.  They  consist  in 
dilatation  or  contraction  of  the  pupil  according  to 
the  degree  of  pressure  ;  the  former  from  irritation, 
and  the  latter,  which  is  the  more  usual  phenome- 
non, from  paresis  of  the  nerve.  Laryngeal  stridor, 
huskiness  or  loss  of  voice,  and  harsh  metallic  cough, 
in  the  absence  of  local  disease  of  the  larynx,  are 
eminently  diagnostic  of  pressure  upon  either  recur- 
rent nerve.  All  these  symptoms  are  paroxysmal  in 
character,  a  fact  recognised  as  regards  aneurysmal 
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disease  since  the  time  of  Morgagni.  By  means  of 
the  laryngoscope  the  vocal  cord  on  the  side  of 
disease,  and  in  rare  cases  the  cords  on  both  sides, 
are  seen  to  be  fixed  during  breathing  and  vocalisa- 
tion, from  unilateral  or  bilateral  paralysis  of  the 
abductor  muscles  of  the  larynx.  In  bilateral  para- 
lysis the  cough,  as  was  pointed  out  by  Wyllie, 
assumes  the  character  of  a  loud  long  grunt  or 
wheeze,  like  the  cough  of  a  cow,  hence  the  name 
given  to  it  of  bovine  cough.  The  cough  in  such 
cases  is  deficient  in  the  explosive  element,  which 
indicates  the  first  act  of  a  normal  cough— the  for- 
cible closure  of  the  vocal  cords.  The  cow  has  no 
false  vocal  cords  or  ventricles  of  Morgagni,  and 
its  cough  represents  a  long  loud  grunt  or  wheeze 
without  the  initiatory  explosion.  The  condition  of 
the  glottis  in  man  when  both  adductors  are  para- 
lysed resembles  the  condition  of  the  larynx  in  the 
cow  ;  hence  the  peculiarity  of  the  cough  described 
becomes  a  valuable  sign  of  aneurysm.  George 
Johnson  held  that  unilateral  paralysis  is  distin- 
guished by  slight  huskiness  of  voice,  with  stridor  on 
full  inspiration  ;  and  bilateral  paralysis,  by  perma- 
nent dyspnn;a  and  stridor.  Paroxysmal  dyspnoea 
or  fatal  asphyxia  may  result  from  collapse  of  the 
arytenoid  cartilages  in  such  cases.  Pressure  upon 
either  pneumogastric  is  especially  characterised  Ijy 
paroxysms  of  remittent  spasm  of  the  glottis,  which 
may  be  suddenly  fatal  ;  but,  where  the  recurrent 
nerve  is  not  likewise  implicated,  persistent  stridu- 
lous  breathing,  aphonia,  and  metallic  cough  are  not 
exhibited.  Wherever  the  laryngeal  mucous  mem- 
brane is  found  to  be  normal  in  appearance,  sym- 
ptoms simulating  those  of  laryngeal  disease  are  due 
to  intra-thoracic  pressure,  the  tumour  pressing  upon 
one  or  other  of  the  laryngeal  nerves,  usually  the 
left.  The  great  majority  of  such  tumours  are  found 
to  be  aneurysmal  in  their  nature.  A  marked  dif- 
ference in  the  volume  of  the  pulse  at  the  wrists  is 
frequently  noted  in  aneurysm  involving  the  inno- 
minate or  subclavian  arteries. 

The  physical  signs  are  identical  with  those 
already  described  in  connection  with  aneurysm  of 
the  ascending  portion  of  the  vessel.  Tracheal 
iiigging  is  met  with  in  deep-seated  aneurysms.  The 
following  directions  in  reference  to  it  are  given  by 
Oliver  :  '  Place  the  patient  in  the  erect  position  and 
direct  him  to  close  his  mouth  and  elevate  his  chin 
to  almost  the  full  extent  ;  then  grasp  the  cricoid 
cartilage  between  the  finger  and  thumb,  and  use 
steady  and  gentle  upward  pressure  on  it,  when,  if 
dilatation  or  aneurysm  exists,  the  pulsation  of  the 
aorta  will  be  distinctly  felt  transmitted  through  the 
trachea  to  the  hand.' 

(<■)  Descending  portion. — ANATOMICAL  CHARAC- 
TERS.— Aneurysm  of  the  left  curvature  and  de- 
scending portion  of  the  arch  involves  the  left  re- 
current nerve  in  nearly  every  instance.  In  the 
progress  of  growth  it  passes  into  the  root  of  the 
neck  ;  backwards  towards  the  left  scapula  ;  or  back- 
wards and  outwards  into  the  substance  of  the  lung. 

Symptoms  and  Signs. — These  include  sym- 
ptoms of  pressure  upon  the  recurrent  or  pneumo- 
gastric nerve,  as  well  as  upon  the  subclavian  or  in- 
ternal jugular  vein  ;  a  pulsating  tumour  in  the  left 
interscapular  space,  which  may  attain  very  large  pro- 
portions ;  and  signs  of  congestion  and  consolidation 
of  the  upper  and  back  part  of  the  left  lung.  In  the 
last  case  the  aneurysm,  being  involved  in  the  pul- 
monary structure,  may  afford  no  specific  evidence 
of  its  existence. 


The  physical  signs  differ  in  no  respect  from  those 
which  characterise  aneurysm  of  the  other  portions 
of  the  arch. 

2.  Descending  Thoracic  Aorta.  — Ana- 
tomical Characters. — Aneurysms  of  the  upper 
portion  of  this  division  of  the  vessel  rarely  attain  a 
large  size.  They  may  pass  upwards  and  to  the 
right  side,  implicating  and  perforating  the  trachea 
or  cesophagus  ;  or  directly  to  the  right,  stretching 
the  oesophagus  or  thoracic  duct,  and  ultimately 
opening  into  one  of  them  or  into  the  right  pleura. 
The  aneurysm  may  advance  to  the  left,  and  ulti- 
mately prove  fatal  by  rupture  into  the  left  pleural 
cavity  ;  it  may  erode  the  vertebra  and  ribs,  opening 
into  the  spinal  canal,  causing  paraplegia  ;  it  may 
point  in  the  left  infrascapular  region  ;  or  it  may 
advance  towards  the  anterior  wall  of  the  chest,  dis- 
placing the  heart,  and  involving  itself  in  the  sub- 
stance of  the  left  lung.  Aneurysm  of  the  lower 
part  of  the  vessel  usually  extends  into  the  abdomen, 
constituting  the  thoracico-abdominal  form  of  the 
disease.  It  may  displace  the  heart  forwards,  and 
the  liver  downwards  ;  it  may  likewise  extend  back- 
wards, eroding  the  vertebne,  and  pointing  in  the 
lower  dorsal  or  the  lumbar  region  on  the  left  side. 
Finally,  an  aneurysm  in  this  situation  may  prove 
fatal  by  simultaneous  hemorrhage  into  the  left 
pleural  cavity  and  left  retro-peritoneal  space,  or 
into  the  vertebral  canal. 

Symptoms  and  Signs. --To  what  has  been 
already  stated  on  this  subject  it  is  only  necessary  to 
add,  that  progressive  absorption  of  the  vertebrre  is 
indicated  by  fixed  and  boring  pain  referred  to  a 
particular  point  of  the  vertebral  column,  which  is 
tender  to  pressure,  or  not  infrequently  radiating  or 
'  nipping'  pains  extend  round  the  chest  from  impli- 
cation of  the  intercostal  nerves.  Forward  displace- 
ment of  the  heart  by  an  aneurysm  would  be  charac- 
terised by  violent  impulse,  simulating  that  of 
cardiac  hypertrophy  (the  distinction  would  rest 
upon  the  presence  of  the  special  symptoms  and 
signs  of  aneurysm)  ;  a  remarkable  derangement  of 
cardiac  impulse,  constituting  the  '  double  jog '  of 
Hope  ;  with  absence  of  the  positive  signs  of  hyper- 
trophy. Pressure  upon  the  thoracic  duct  is  very 
rare  ;  it  would  be  indicated  by  the  symptoms  of 
mal-assimilation,  wasting,  and  inanition — symptoms 
which  are  foreign  to  aneurysm  under  its  ordinary 
forms. 

The  physical  signs  of  aneurysm  of  the  descending 
thoracic  aorta  are  ordinarily  limited  to  a  sharp 
sound,  single  or  double,  audible  over  the  dorsal 
vertebrje  and  somewhat  to  the  left ;  and,  more 
rarely,  perceptible  impulse.  The  existence  of 
murmur  is  exceptional  ;  when  present,  murmur  is 
all  but  invariably  single  and  post-systolic,  and  is 
inaudible  in  the  erect  posture. 

The  application  of  the  X  Rays  has  been  utilised 
in  the  diagnosis  of  internal  aneurysms.  See  Ront- 
cEN  Rays. 

Duration  and  Terminations. — The  duration 
of  aneurysm  of  the  intra-thoracic  aorta  may  vary 
from  a  few  days  to  several  years.  Death  is  most 
frequently  caused  by  rupture  of  the  sac  into  various 
parts  ;  or  by  gradual  exhaustion  from  insomnia  and 
inanition.  Of  71  cases  of  aneurysm  in  this  situation 
tabulated  by  Hayden,  26  were  fatal  by  rupture  of 
the  sac  ;  namely,  into  the  pericardium  10 — all  being 
aneurysms  of  the  ascending  aorta  ;  into  the  left  lung 
or  pleura  5 — 4  being  of  the  transverse,  and  one  of 
the  descending  thoracic  aorta  ;  into  the  trachea  4  - 
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3  of  the  transverse,  and  one  of  the  ascending  aorta  ; 
into  the  right  hmg  or  pleura  3 — 2  of  the  ascending, 
and  one  of  the  descending  thoracic  aorta  ;  into  the 
left  bronchus  or  oesophagus  3 — 2  of  the  descending 
thoracic,  and  one  of  the  transverse  aorta  (in  one  of 
these  an  opening  existed  both  into  the  left  bronchus 
and  the  CESophagus)  ;  externally  one — the  aneurysm 
having  arisen  from  the  transverse  aorta.  Death 
may  also  result  from  asphyxia,  from  intercurrent 
inflammation  of  the  lungs  or  pleura,  or  from  coma. 

B.  Aneurysm  of  the  Arteria  innomlnata. 
Aneurysm  involving  the  innominate  artery  may  be 
mistaken  for  aneurysm  of  the  aorta,  at  or  near  the 
fast  curve  of  the  arch. 

Symptoms  and  Signs. — Those  which  are  most 
distinctive  of  innominate  aneurysm  are  the  early 
appearance  of  pulsating  tumour  above  the  right 
clavicle,  accompanied  by  arterial  obstruction  on  the 
right  side  ;  displacement  of  the  trachea  and  larynx 
to  the  left ;  and  pulsation  with  accentuated  sound, 
localised  at  the  right  sternoclavicular  joint  and  im- 
mediately above  it.  Diminished  circulation  in  the 
right  carotid  and  subclavian  arteries  at  an  early 
period  of  the  disease,  and  the  reduction  or  arrest  of 
pulsation  in  the  sac  by  digital  pressure  upon  these 
vessels,  afford  the  most  constant  and  least  equivocal 
evidence  of  innominate  aneurysm.  The  early 
occurrence  of  neuralgic  pains  in  the  right  side  of 
the  neck,  the  right  shoulder,  and  ear,  followed  by 
oedema  and  partial  paralysis  of  the  right  arm,  is 
likewise  suggestive  of  innominate,  as  distinguished 
from  aortic  aneurysm.  The  symptoms  of  nerve- 
pressure  on  the  right  side,  as  exhibited  in  the 
larynx  and  pupil,  are  usually  well-pronounced  in 
this  disease.  The  physical  signs  are  in  no  respect 
different  from  those  of  aneurysm  of  the  arch.  Con- 
current implication  of  the  aorta  is  ordinarily  deter- 
mined with  the  greatest  difficulty,  and  occasionally 
a  positive  diagnosis  in  this  respect  cannot  be  made. 
If  pulsation  and  sound  of  maximal  intensity  exist  at 
the  level  of  the  second  costal  cartilage,  or  an  inch 
and  a  half  below  the  sternal  end  of  the  clavicle, 
while  the  pulse-tracing  of  the  right  radial  artery  ex- 
hibits imperfect  aneurysmal  characters,  the  aorta 
may  be  considered  as  involved  in  the  disease. 

Diagnosis. — Aneurysm  of  the  ascending  portion 
of  the  arch  of  the  aorta  is  in  most  cases  easily  re- 
cognisable, owing  to  the  formation  of  a  distinct 
tumour  upon  the  chest-wall,  in  the  region  of  the 
second  and  third  right  costal  cartilages,  which  is 
dull  upon  percussion — the  dulness  merging  into  the 
cardiac  area — and  presents  distinct  pulsation  syn- 
chronous with  the  heart-beat.  A  pulsating  sarcoma 
in  this  region  — a  very  rare  affection — may  give  rise 
to  difficulty,  but  the  impulse  lacks  the  heaving 
character  generally  found  with  aneurysms,  and  the 
boundaries  of  the  tumour  rarely  correspond  so  dis- 
tinctly with  the  line  of  the  vessel.  The  presence  of 
a  diastolic  shock,  or  on  the  other  hand  of  an  aoi-tic 
regurgitant  murmur,  would  indicate  a  vascular  lesion. 

Aneurysm  of  the  transverse  portion  of  the  aorta 
presents  very  much  greater  difficulties,  since  the 
presence  of  a  pulsating  tumour  is  here  the  exception, 
and  diagnosis  must  be  made  upon  the  existence  of 
symptoms  of  pressure  within  the  thorax.  Medi- 
astinal tumours  may  give  rise  to  ver)'  similar  effects. 
The  principal  points  of  difference  are  that  in 
aneurysms  the  arterial  and  nervous  structures  are 
more  frequently  affected,  so  that  irregularity  of  the 
radial  pulses  on  the  two  sides  of  the  body  and 
laryngeal  paralysis  are  more  likely  to  be  present : 


irritation  or  paralysis  of  the  sympathetic,  as  shown 
by  affection  of  the  pupil,  is  also  more  common  with 
aneur)'sms,  as  is  the  existence  of  dysphagia,  which 
last  is  uncommon  with  new-growths  other  than 
those  originating  in  the  oesophagus  itself.  The 
presence  of  well-marked  tracheal  tugging  is  com- 
moner in  aneurysm.  The  age  and  past  occupation 
of  the  patient  are  of  some  assistance  in  arriving  at  a 
probal)le  conclusion,  aneurysm  being  much  more 
common  in  males  than  in  females,  and  originating 
generally  in  middle  life  and  in  those  who  have 
followed  laborious  occupations.  Soldiers  are  spe- 
cially frequent  subjects  of  this  condition.  A  history 
of  syphilis  is  a  point  in  favour  of  aneurysm  {see 
Mediastinum,  Diseases  of,  p.  969). 

Aneurysm  of  the  descending  part  of  the  aorta  is  a 
rare  affection,  and  the  difficulty  of  diagnosis  may  at 
times  be  insuperable.  The  existence  of  a  bruit, 
heard  best  at  the  back  of  the  chest,  along  with  pain 
radiating  round  the  body  or  referred  to  the  abdomen, 
may  at  times  betray  the  presence  of  the  condition  : 
in  other  cases  fatal  rupture  into  the  pleural  cavity  or 
other  part  may  be  the  first  and  last  clear  manifesta- 
tion of  the  disease.  Aneurysm  of  the  descending 
aorta  which  has  eroded  the  vertebra  may  simulate 
spinal  caries  so  closely  as  to  render  distinction  im- 
possible ;  and  vice  versA  an  abscess  due  to  spinal 
caries  and  pressing  backwards  may  form  a  pulsating 
tumour  and  be  mistaken  for  aneurysm.  The  re- 
semblance of  a  large  aneurysm  of  the  descending 
aorta  to  pulsating  empyema  must  not  be  overlooked. 
The  use  of  the  X-rays  gives  prospect  of  being  of  the 
greatest  use  in  the  diagnosis  of  all  intrathoracic 
aneurysms,  since  the  shadow  of  a  pulsating  mass 
may  be  distinctly  visible  upon  the  fluorescent  screen. 

The  signs  present  in  cases  of  innominate  aneurysm 
have  already  been  mentioned. 

Prognosis. — In  all  cases  of  aneurysm  within  the 
thorax  the  outlook  is  most  grave.  The  probable 
duration  of  life  depends  greatly  upon  the  ability  of 
the  patient  to  lead  a  quiet  life,  and  upon  his  willing- 
ness to  undergo  protracted  treatment.  Even  in 
favourable  cases  in  which  apparent  cure  has  been 
effected,  there  is  often  a  tendency  to  fresh  aneurysmal 
dilatation  of  neighbouring  parts  of  the  diseased 
vessel.  When  there  are  signs  of  implication  of  the 
skin  over  an  aneurysmal  tumour  on  the  chest-wall, 
the  patient's  condition  becomes  alarming.  Actual 
leakage  of  blood  may  occur  and  threaten  a  fatal 
issue  by  external  haemorrhage  ;  but  even  in  these 
circumstances  the  fatal  rupture  of  the  sac  is  usually 
internal,  and  in  rare  instances  death  may  not  take 
place  for  several  weeks  after  haemorrhage  first  occurs. 
The  occurrence  of  asphyxial  attacks  is  a  serious 
symptom,  and  points  to  a  speedily  fatal  issue,  but  in 
individual  attacks  the  patient  may  rally  from  an 
apparently  moribund  condition  under  energetic 
treatment  (venesection,  &c. ).  Haemorrhage  occur- 
ring into  the  larger  air-passages  is  generally  the 
precursor  of  death  within  at  most  one  or  two  days, 
but  the  presence  of  streaks  of  blood  in  the  sputum 
is  not  infrequent  in  earlier  stages,  owing  to  com- 
pression of  the  lung  and  the  strain  of  coughing. 

Treatment. — The  treatment  of  aneurysm  will 
be  found  described  in  ,  the  article  Abdominal 
Aneurysm.  The  curative  treatment  of  aortic  or 
innominate  aneurysm  should  be  directed  to  the 
single  object  of  effecting  consolidation  of  the  con- 
tents of  the  sac.  With  this  object  in  view,  three 
methods  have  been  pursued,  either  separately  or 
conjointly,  namely,  the  postural  and  dietetic ;  the 
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medicinal  \  -mA  \\\^  operative.  As  an  assistance  to 
the  first  plan  of  treatment  of  thoracic  aneurysm,  an 
occasional  blood-letting  by  venesection,  to  the 
amount  of  eight  to  ten  ounces,  for  the  purpose  of 
reducing  arterial  tension  or  venous  engorgement, 
may  be  demanded.  With  a  view  to  causing  or  pro- 
moting deposition  of  fibrin  in  the  sac,  several 
agents  have  been  used,  namely,  acetate  of  lead,  in 
doses  of  four  to  eight  grains  ;  iodide  of  potassium, 
ten  to  thirty  grains  ;  and  aconite,  five  minims  of 
the  tincture  thrice  daily.  Of  these  drugs  by  far  the 
most  satisfactory  results  have  been  obtained  by  the 
use  of  iodide  of  potassium  given  in  doses  ranging 
from  ten  to  thirty  grains  three  times  a  day,  the 
administration  of  the  drug  being  continued,  having 
regard  to  the  tolerance  of  the  patient,  for  months. 
The  explanation  of  the  therapeutic  value  of  iodide  of 
potassium  according  to  Balfour  is  to  be  found  in  the 
fact  that  under  its  use  the  lowering  of  the  cardiac 
and  vascular  tension  arrests  or  greatly  modifies  the 
dilatation  of  the  sac  at  each  stroke  of  the  heart, 
and  thus  brings  into  operation  again  the  natural  elas- 
ticity of  the  arterial  coats  which  contract  the  sac 
temporarily  until  ultimately  this  contraction  is 
strengthened  and  made  permanent  by  the  hyper- 
trophy of  these  coats — mainly  of  the  adventitia. 
Ergotin  has  been  used  hypodermically  by  Langen- 
beck.  The  latest  method  of  the  treatment  of 
aneurysm  by  medicinal  means  is  that  advocated  by 
Lancereaux  and  Paulesco.  It  consists  in  the  injec- 
tion into  the  muscles  of  the  buttock  of  2-per-cent. 
sterilised  solution  of  white  gelatine  (p.  707).  Three 
ounces  of  the  fluid  are  injected  by  means  of  a  special 
apparatus  devised  for  the  purpose,  the  injection 
being  made  in  rather  less  than  fifteen  minutes. 
The  injection  is  repeated  every  six  or  eight  days 
until  consolidation  of  the  sac  has  taken  place.  The 
results  of  the  treatment  are  still  siih  jiidice.  In 
some  of  the  cases  treated  death  followed  symptoms 
resembling  those  of  tetanus,  the  cause  of  which, 
having  regard  to  the  antiseptic  precautions  taken, 
is  obscure.  Each  of  the  agents  mentioned  has 
been  credited  with  success  in  the  treatment  of 
aneurysm,  but,  as  spontaneous  cure  has  been 
occasionally  witnessed  under  favourable  circum- 
stances as  to  diet  and  rest,  where  no  medicines  had 
been  given,  a  more  than  promotive  influence,  by 
retarding  the  circulation  and  reducing  vascular 
pressure,  can  scarcely  be  assigned  to  the  medicine 
used,  where  rest  and  restricted  diet  have  been  ob- 
served. Galvano-puncture  of  the  sac  has  been 
practised  with  success.  Macewen  advocates  the 
production  of  white  thrombi  in  organic  connection 
with  the  wall  of  the  aneurysm  by  the  introduction  of 
sterilised  needles,  by  which  the  inner  surface  of  the 
sac  is  gently  scratched.  Deligation  of  the  common 
carotid  artery,  or  of  that  vessel  and  the  subclavian, 
may  be  followed  by  the  most  favourable  result,  in 
cases  where  pressure  upon  these  vessels  has  been 
found  to  control  pulsation  in  the  sac. 

A  few  leeches  applied  from  time  to  time  in  the 
vicinity  of  the  sac,  or  a  hypodermic  injection  of 
morphine  or  hydrochloride  of  cocaine,  will  relieve 
the  pain  and  allay  the  inflammation  caused  by  ex- 
centric  pressure.  C.  T-  Nixon. 

THORACIC  DUCT,  Diseases  of.— Synon.  : 

Fr.  Maladies  du  Canal  Thorai  ique  ;  Ger.  Krank- 
heiten  des  Ductus  Thoracicus. 

The  diseases  of  the  thoracic  duct  resemble  in 
kind  those  of  the  absorbent  vessels  generally  {see 


Lymphatic  Vessels,  Diseases  of)  ;  and  it  wil 
suffice  to  indicate  here  the  following  practical 
points  :  (i)  The  passage  of  fluid  along  the  duct  and 
its  escape  into  the  subclavian  vein  may  be  impeded 
by  any  condition  which  interferes  seriously  with  the 
venous  circulation,  and  distends  the  veins  consider- 
ably, such  as  certain  cardiac  diseases.  (2)  Local 
obstruction  of  the  thoracic  duct  may  arise  at  any 
point,  from  direct  pressure  upon  it,  especially  by  an 
aortic  aneurysm,  and  it  may  become  thus  perma- 
nently occluded  ;  or  from  intrinsic  tubercular  dis- 
ease, which  is  of  special  importance,  inasmuch  as  it 
may  involve  the  duct  extensively,  break  down,  and 
lead  to  acute  general  tuberculosis   by  infection. 

(3)  As  a  consequence,  dilatation  of  the  portion  of 
the  tube  behind  the  seat  of  obstruction  will  probably 
supervene  in  various  degrees,  and  it  may  become 
considerably  enlarged  and  thickened.  The  portion 
beyond  tends  to  become  contracted  and  atrophied. 

(4)  Perforation  of  the  thoracic  duct  occurs  in  ex- 
ceptional instances,  owing  to  the  destructive  effects 
of  an  aneurysm  or  other  morbid  condition,  or  as  the 
result  of  injury. 

It  is,  as  a  rule,  quite  impossible  to  determine 
during  life  that  the  thoracic  duct  is  diseased.  This 
might  be  suspected  if,  along  with  some  known 
cause  which  might  lead  to  obstruction  of  the  tuhie, 
the  patient  became  extremely  emaciated,  anaemic, 
and  weak,  without  other  obvious  reasons  to  account 
for  these  symptoms.  No  treatment  directed  imme- 
diately to  the  thoracic  duct  can  be  practicable  under 
any  circumstances. 

Frederick  T.  Roberts. 

THORACIC  TUMOUR.— A  tumour  within  the 
chest.  Sec  Bronchial  Glands,  Diseases  of ; 
Mediastinum,  Diseases  of;  and  Thoracic 
Aneurysm. 

THORACOCENTESIS  (e^M.  the  chest  ;  and 
Ktvrim,  I  prick).  — -A  synonym  for  paracentesis 
thoracis,  or  tapping  of  the  chest.  See  Paracen- 
tesis ;  Pleura,  Diseases  of  ;  and  Pleura,  Surgery 
of. 

THORAX.— Chest. 
THREAD-WORM.- 5«  Entozoa. 

THROAT,  Diseases  of.— Synon.  :  Fr.  Mala- 
dies de  la  Gorge  ;  Ger.  Raclienkranklieiteu. 

The  throat  is  a  comprehensive  term,  its  diseases 
including  those  of  the  pharynx,  tonsils,  palate,  and 
uvula,  and  in  popular  language  even  those  of  the 
larynx  and  trachea.  The  affections  of  these  dif- 
ferent structures  are  described  in  their  appropriate 
articles. 

THROMBOSIS  (SpcJ^/Sos,  a  clot).— Synon.  :  Fr. 
Tkromltose  ;  Ger.  Thrombose. 

Definition. — The  formation  of  a  solid  clot  or 
'  thrombus '  in  the  heart  or  vessels  during  life.  The 
earliest  stage  in  the  formation  of  at  least  some 
thrombi  has  been  shown  to  consist  in  the  aggluti- 
nation of  blood-platelets,  or  sometimes  of  leucocytes. 
Hence  the  term  '  thrombosis  '  has  a  slightly  wider 
significance  than  the  formation  of  a  fibrinous 
coagulum,  though  for  practical  purposes  the  depo- 
sition of  fibrin  is  its  most  essential  feature.  Clot- 
ting may  occur  anywhere  in  the  cardio-vascular 
system,  and  rarely  even  in  lymphatics.  In  many 
cases  it  serves  a  useful  end.     The  coagulability  of 
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the  blood  is  a  property  of  vast  importance  in  the 
arrest  of  haemorrhage  ;  the  deposit  of  clot  upon  the 
walls  of  an  aneurysm  tends  to  check  its  extension 
and  may  promote  its  cure.  But  more  often  throm- 
bosis is  harmful  in  its  effects. 

Pathology.  — The  following  may  be  accepted 
as  a  working  hypothesis  as  to  the  nature  of  blood- 
coagulation.  Fibrin  is  derived  from  a  globulin 
called  '  fibrinogen,'  present  in  the  plasma.  The 
immediate  agent  of  its  conversion  is  the  '  fibrin- 
ferment  '  (thrombin),  and  this  appears  to  be  a  com- 
bination of  a  nucleo-proteid  substance  with  lime. 
The  nucleo-proteid  is  derived  from  the  breaking  up 
of  leucocytes  and  blood-platelets ;  the  platelets 
themselves  are  probably  derived  from  the  disinte- 
gration of  red  corpuscles.  Thus  all  the  elements 
of  the  blood  may  have  a  share  in  the  process.  The 
one  factor  lacking  to  coagulation  in  normal  circu- 
lating blood  is  the  special  nucleo-proteid  which 
goes  to  form  the  fibrin-ferment. 

This  factor  can  be  experimentally  added  in 
animals,  thereby  causing  intra-vascular  clotting. 
Wooldridge  showed  that  emulsions  or  extracts  of 
lymphatic  gland  or  thymus  rapidly  injected  in  suf- 
ficient quantity  into  the  vessels  produce  this  effect. 
Preformed  fibrin-ferment  gives  rise  to  a  similar 
result,  as  in  Kohler's  experiment,  in  which  serum, 
expressed  from  the  blood-clot  of  a  rabbit,  and  re- 
injected into  the  veins,  causes  death  in  a  few 
minutes  from  intravascular  coagulation.  The  in- 
jection of  such  chemical  bodies  as  break  up  the 
corpuscles  and  liberate  the  requisite  nucleo-proteid 
may  produce  the  same  effects  :  bile-salts,  ether, 
and  large  doses  of  snake-venom  have  been  found  to 
do  so.  These  experiments  give  rise  to  thrombosis 
in  the  presence  of  a  perfectly  intact  vascular  endo- 
thelium :  there  can  be  no  doubt  that  the  phe- 
nomena depend  simply  on  the  presence  of  free 
fibrin-ferment  in  the  circulation.  The  clinical  occur- 
rence of  such  forms  of  thrombosis  in  man  is  very 
doubtful,  though  some  writers  have  advocated  the 
view  that  thrombi  occurring  in  cachexias  and  in 
certain  infections  have  this  origin.  The  intra- 
vascular clotting  that  may  follow  transfusion  of 
defibrinated  blood  is,  however,  evidently  parallel  to 
that  above  described.  The  presence  of  lesions  of 
the  vascular  or  cardiac  endothelium  is  a  factor  of 
much  importance  in  the  production  of  thrombosis. 
An  intact  endothelium  is  commonly  spoken  of  as 
exercising  a  restraining  influence  upon  coagulation 
(Briicke) :  it  would  be  a  more  natural  way  of  putting 
the  matter  to  say  that  the  roughened  surface  caused 
by  endothelial  lesions,  or  presented  by  foreign 
bodies,  affords  opportunities  for  the  adhesion  and 
disintegration  of  the  blood-corpuscles  and  the  con- 
sequent liberation  of  fibrin-ferment.  It  is  even  pos- 
sible that  the  ferment  may  be  liberated  from  necrotic 
endothelial  cells. 

Since  the  discovery  of  the  part  pla)'ed  by  the 
blood-platelets  in  coagulation,  endeavours  have 
been  made  to  trace  a  connection  between  the  abso- 
lute number  of  platelets  present  in  the  blood  and 
the  tendency  to  thrombosis.  Although  the  method 
of  estimating  their  number  leaves  something  to  be 
desired,  some  sort  of  connection  seems  traceable. 
In  chlorosis  the  platelets  are  much  increased  in 
number  and  thrombosis  is  common  ;  in  pernicious 
anremia  their  number  is  reduced,  and  thrombosis  is 
extremely  rare.  In  haemorrhagic  purpura  there  is 
extreme  diminution  in  the  platelets,  and  the  con- 
dition is  associated  with  marked  indisposition  to 


coagulation.  In  post-hcemorrhagic  anaemia  the 
disposition  to  coagulation  is  increased,  and  here  the 
platelets  are  increased  too.  This  apparent  relation 
between  increase  of  platelets  and  tendency  to 
thrombosis  may,  however,  be  an  indirect  rather 
than  a  direct  one  ;  both  phenomena  may  depend 
upon  an  increased  vulnerability  of  the  red  cor- 
puscles. 

There  is  yet  another  factor  which  plays  an  im- 
portant part  in  the  production  of  thrombosis,  namely, 
retardation  of  the  blood-stream — local  or  general. 
Local  slowing  may  depend  upon  the  production  of 
eddies  by  obstruction,  narrowing  or  dilatation  of 
the  blood-channels.  General  slowing  depends  upon 
feebleness  of  the  heart's  action  in  debility  and 
cachexia  arising  from  any  cause.  The  efficacy  of  this 
condition  in  assisting  thrombosis  depends  in  part  on 
the  fact  that  fibrin  is  more  readily  deposited  from 
stagnating  blood,  in  part  on  the  fact  that  slowing  of  the 
circulation  interferes  with  the  nutrition  of  the  endo- 
thelium lining  the  vessels,  and  so  promotes  degene- 
rative changes  in  the  intima.  It  may  be  also  that 
in  conditions  of  marasmus  chemical  changes  are 
present  in  the  blood  which  predispose  to  coagula- 
tion, or  that  the  vulnerability  of  the  corpuscles  is 
increased  so  that  they  more  readily  yield  up  the 
nucleo-proteid  necessary  for  the  formation  of  the 
fibrin-ferment.  Also,  with  slowing  of  the  stream, 
comes  a  broadening  of  the  axial  current  of  corpuscles 
and  platelets,  and  a  greater  disposition  of  these  to 
come  into  contact  with  the  vascular  walls.  The 
thrombosis  occurring  in  conditions  of  debility  and 
marasmus  is  commonly  spoken  of  as  '  marantic ' 
thrombosis. 

^-Etiology. — The  general  conditions  leading  to 
coagulation  of  the  blood  during  life  have  been 
indicated  above.  It  remains  to  enumerate  the  chief 
clinical  conditions  under  which  thrombosis  is  apt  to 
occur. 

1.  Traumatic  lesions  in  continuity  of  the  vessel- 
wall. — Thrombosis  is  the  natural  method  by  which 
such  lesions  are  remedied.  When  a  surgeon  liga- 
tures a  vessel  in  its  continuity,  he  deliberately  aims 
at  the  rupture  of  the  inner  coats  in  order  that  a 
thrombus  may  form  which  shall,  when  organised, 
permanently  seal  the  artery. 

2.  Foreign  bodies  occasionally  lodge  in  the 
blood-vessels  and  cause  clotting  of  the  blood  around 
them. 

3.  Whenever  a  vessel  is  obstructed,  even  partially, 
by  an  embolus  or  a  thrombus,  such  masses  act  as 
foreign  bodies  and  induce  further  deposit  of  clot. 
In  this  way  an  embolus  may  form  the  nucleus  for 
an  extensive  thrombosis,  and  by  such  means  a 
thrombus  is  itself  '  produced  '  or  '  protracted.'  In 
these  cases  the  effect  of  stagnation  or  retardation  of 
the  current  is  added  to  that  of  the  abnormal  surface. 

4.  Any  chronic  lesion,  inflammatory  or  degene- 
rative, of  the  heart  or  vessel-wall,  is  apt  to  set  up 
a  local  thrombosis  in  virtue  of  the  surface- roughen- 
ing which  it  implies.  Thus  it  comes  to  pass  that 
chronic  endarteritis  and  atheroma  are  fertile  causes 
of  thrombosis,  especially  in  the  smaller  vessels 
where  the  current  is  less  rapid.  Thrombosis  of 
the  cerebral  arteries  is  usually  secondary  to  such, 
chronic  changes  in  the  intima,  as,  for  example,  in 
syphilis  ;  and  this  is  the  way  in  which  syphilis, 
tuberculosis,  and  gout  act  in  producing  thrombosis. 
The  usual  absence  of  thrombosis  in  the  aorta  and 
great  vessels,  even  when  highly  atheromatous,  is 
probably  due  to  the  great  velocity  of  the  blood- 
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stream  in  such  situations,  which  must  tend  to  pre- 
vent the  adhesion  of  corpuscular  elements,  and  to 
sweep  away  any  commencing  thrombus.  When, 
however,  any  dilatation  or  cnl-de-sac  is  present  in 
addition,  as  in  aneurysm,  the  conditions  for  the 
deposit  of  clot  are  very  favourable.  In  endocar- 
ditis the  diseased  surface  of  the  endocardium  is 
commonly  the  seat  of  some  thrombotic  deposit  ; 
vegetations  are  usually  capped  by  some  recent  fibrin, 
and  in  this  way,  by  gradual  organisation  of  the 
deposit,  they  increase  in  size. 

5.  Acute  inflammatory  changes  in  the  walls  of 
the  heart  and  vessels  may  equally  be  attended  by 
thrombosis,  whether  the  affection  be  primary 
or  due  to  extension  from  adjacent  foci  of  inflam- 
mation. Phlebitis  is  thus  usually  accompanied 
by  thrombosis,  nor  is  it  always  easy  to  say 
which  is  the  primary  condition.  In  the  majority 
of  such  acute  inflammatory  changes  the  process  is 
septic  in  its  nature,  and  thus  bacterial  invasion 
comes  to  be  one  of  the  most  serious  causes  of 
thrombosis.  Infective  phlebitis  is  unfortunately  a 
common  affection.  It  is  seen  in  the  lateral  sinus 
as  a  complication  of  middle-ear  disease  ;  and,  start- 
ing from  the  uterine  veins,  it  is  one  of  the  recog- 
nised dangers  of  childbirth.  In  fact,  in  all  septic 
conditions  it  constitutes  a  serious  risk.  Bacterial 
invasion  of  the  arteries  is  relatively  rare,  but  in  the 
heart  it  is  by  no  means  uncommon,  and  septic, 
malignant,  or  ulcerative  endocarditis  is  usually 
associated  with  pronounced  thrombotic  deposit, 
with  its  attendant  liability  to  embolism.  It  is  pos- 
sible that  many  of  the  cases  of  thrombosis  occurring 
in  the  course  of  infective  processes,  such  as  the 
specific  fevers,  tuberculosis,  &c.,  are  in  reality  of 
bacterial  origin. 

6.  Marasmus  and  debility  of  all  kinds  are  liable 
to  lead  to  thrombosis,  for  the  reasons  which  have 
been  already  given.  It  is  probable  that  slowing  of 
the  circulation  cannot  alone  cause  clotting,  since 
blood  will  long  remain  fluid  even  when  absolute 
stasis  has  been  induced  by  the  careful  double  liga- 
turing of  a  vein,  provided  always  that  the  endo- 
thelium has  not  been  damaged.  Some  additional 
cause  is  to  be  sought  in  most  cases  of  marantic 
thrombosis,  and  it  is  likely  that  an  infective  element 
is  often  present  ;  where  this  is  not  the  case,  mal- 
nutrition of  the  vessel-wall,  with  possible  chemical 
changes  in  the  blood,  must  be  invoked  as  contributing 
causes.  The  clinical  conditions  under  which  stag- 
nation-thrombi are  formed  comprise  ansmias, 
especially  chlorosis,  and  cachexias  of  all  kinds,  such 
as  occur  in  phthisis,  or  after  protracted  fevers,  e.g. 
typhoid.  Thrombosis  of  the  cerebral  sinuses  is 
occasionally  seen  in  infancy  as  a  result  of  extreme 
marasmus. 

Structure. — There  is  experimental  evidence  that 
some  thrombi  consist,  at  least  at  their  earliest  com- 
mencement, not  of  coagulated  fibrin,  but  of  a  dense 
agglutination  of  preformed  morphological  elements. 
Eberth  and  SchimmelVnisch  witnessed  the  aggluti- 
nation of  blood-platelets  in  the  mesenteric  vessels 
of  warm-blooded  animals.  Others  have  demon- 
strated the  occurrence  of  thrombi  consisting  of 
leucocytes  alone,  while  Wlassow  maintains  the  first 
origin  of  the  white  thrombus  to  lie  in  the  sudden 
destruction  and  coagulation  of  the  red  corpuscles. 
Purely  fibrinous  thrombi  are  also  described,  espe- 
cially in  the  capillaries  in  inflamed  areas,  e.g.  in 
croupous  pneumonia.  They  are  often  hyaline  in  ap- 
pearance, and  are  then  known  as  hyaline  thrombi. 


But  in  ordinary  thrombosis  the  mass  consists  of  a 
mixture  of  different  elements.  Weigert's  method  of 
staining  fibrin  is  especially  useful  in  demonstrating 
the  structure  of  a  thrombus.  Whatever  its  primitive 
origin,  it  soon  comes  to  consist  of  fibrin  deposited 
from  the  blood,  and  entangling  in  its  meshes 
leucocytes  and  red  corpuscles  in  varying  propor- 
tions. Speaking  generally,  the  clot  formed  from 
blood  at  rest  contains  chiefly  red  corpuscles,  and  is 
known  as  a  '  red  thrombus.,'  while  that  deposited 
from  blood  in  motion  contains  a  preponderance  of 
leucocytes,  and  is  called  a  '■white  tlirondnts.''  The 
clot  formed  in  a  popliteal  aneurysm  after  ligature  ot 
the  femoral  artery  is  a  red  thrombus  ;  that  deposited 
on  the  walls  of  an  aortic  aneurysm  is  a  laminated 
white  thrombus.  A  newly  formed  red  thrombus  is 
soft  and  not  laminated  ;  it  shows  a  loose  fibrin-net- 
work, entangling  a  multitude  of  red  corpuscles, 
with  a  few  leucocytes,  perhaps  proportionately  more 
than  in  normal  blood.  The  white  thrombus  is 
firmer  and  denser  in  its  texture,  and  commonly 
presents  a  laminated  structure.  The  fibrin  is  pre- 
sent in  fibrillary  form,  or  in  broader  and  more  irre- 
gular trabeculcE.  Leucocytes  are  the  chief  mor- 
phological elements  present,  though  a  varying 
proportion  of  red  corpuscles  may  be  seen  ;  besides 
these  recognisable  elements  there  is  present  among 
the  meshes  of  the  fibrin-network  much  granular 
material  believed  to  be  derived  from  broken-down 
blood-platelets.  A  very  common  form  is  the 
'  mixed  thrombus '  containing  layers  or  areas  of 
both  the  forms  of  clot  just  described.  A  white 
thrombus  may  become  fissured,  especially  when 
laminated,  and  so  fluid  blood  may  penetrate  and 
coagulate  as  red  thrombus.  Or  the  clot  may  ori- 
ginally form  in  alternate  layers,  according  to  the 
varying  conditions  under  which  it  is  deposited.  A 
primitive  thrombus  is  one  occupying  its  original 
seat  of  deposition  ;  when  it  extends  along  a  vessel 
it  is  called  a  produced  or  protracted  thrombus.  A 
clot  adhering  to  the  vessel-wall  but  not  completely 
filling  the  lumen  is  known  as  a  parietal  thrombus  ; 
if  it  absolutely  obstructs  the  blood-channel  the  term 
obliterating  \}axoxakiw%  is  applied  to  it. 

Groiuth  and  Extension. — When  once  thrombosis 
has  commenced  it  tends  to  spread  because  the 
thrombus  itself  acts  as  a  foreign  body  upon  which 
new  material  is  deposited  from  the  blood  in  contact 
with  it.  Thus  arises  the  propagated  thrombus. 
In  this  manner  the  parietal  may  become  an  occluding 
thrombus.  A  clot  may  spread  in  this  way  along  a 
vessel  until,  where  it  joins  a  larger  trunk,  the 
velocity  of  the  current  is  sufiiciently  great  to  check 
its  further  growth,  so  that  it  projects  by  a  free 
rounded  extremity  into  the  lumen  of  the  unob- 
structed channel. 

Later  changes. — Thrombi  undergo  a  variety  of 
secondary  changes  which  are  sometimes  of  great 
practical  importance.  They  may  be  described  under 
the  following  headings  :  — 

1.  Hyaline  transformation. — The  cellular  ele- 
ments break  down,  and  such  hcemoglobin  as  may  be 
present  is  dissolved  out.  A  granular  mass  thus 
arises  which  later  becomes  translucent  and  hyaline, 
shrinking  in  the  process  so  that  the  lumen  of  the 
vessel  may  be  partially  reopened  ;  nevertheless  the 
thrombus  commonly  remains  adherent  at  some  points. 

2.  Organisation. — The  thrombus  itself  is  an  inert 
mass  :  its  organisation  takes  place  from  without,  at 
its  points  of  adhesion  to  the  vessel-wall.  The  endo- 
thelium of  the  latter  proliferates,  and  extends  over 
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the  clot ;  beneath  the  endothelial  layer  connective 
tissue  is  developed.  Some  hold  that  it  takes  its 
origin  from  the  endothelial  cells  themselves,  others 
that  it  is  derived  from  the  migration  of  wandering 
cells.  It  ultimately  permeates  the  entire  mass. 
Meanwhile  the  thrombus  becomes  vascularised  ;  the 
new  vessels  arise  in  part  from  processes  dipping 
down  from  its  endothelial  covering,  in  part  by 
budding  from  the  vasa  vasorum  of  the  vessel-wall  ; 
the  two  sets  ultimately  come  into  communication, 
and  thus  a  complete  circulation  is  established  through- 
out the  thrombus.  The  newly  formed  connective 
tissue  undergoes  contraction,  and  the  whole  mass 
may  finally  appear  as  a  mere  thickening  of  the  vessel- 
wall,  or  as  a  fibrous  strand  crossing  its  lumen.  The 
thrombotic  obstruction  may  thus  practically  dis- 
appear in  favourable  cases  ;  at  other  times  a  col- 
lateral circulation  having  been  established  perma- 
nent obliteration  of  the  vascular  channel  may  produce 
no  harmful  result. 

3.  Calcification  is  an  occasional  occurrence  in  a 
thrombus.  Lime-salts  may  be  deposited  in  it  as 
in  any  other  relatively  dead  tissue :  thus  arise 
phlebolitks. 

4.  Simple  softening. — In  certain  cases  organisa- 
tion does  not  take  place,  and  softening  and  breaking 
down  of  the  mass  occur  in  its  centre.  This  some- 
times happens  in  venous  clots,  and  commonly  in 
large  cardiac  thrombi.  It  is  probably  due  to  the 
digestive  action  of  ferments  liberated  from  the  dis- 
integrating leucocytes,  and  seems  undoubtedly  to 
occur  in  truly  aseptic  cases. 

5.  Septic  softening. — In  clots  which  are  due  to 
bacterial  action,  or  which  have  been  secondarily 
infected,  softening  and  liquefaction  readily  occur, 
as,  for  example,  in  lateral-sinus  thrombosis  secondary 
to  middle-ear  disease.  To  the  naked  eye  the  process 
may  resemble  simple  softening ;  the  clot  breaks 
down  into  a  creamy,  puriform  material  which  readily 
gives  rise  to  septic  embolism.  Even  simple  soften- 
ing may  lead  to  a  crumbling  consistency  and  bland 
embolism. 

Localisation  of  throinhosis. — There  is  no  part  of 
the  cardio-vascular  system  in  which  clotting  may 
not  occur.  Nevertheless,  there  are  certain  situa- 
tions in  which  it  is  commoner  than  in  others.  It 
appears  to  commence  more  often  in  vessels  of 
medium  size  than  in  the  very  large  or  the  very 
small.  When  it  arises  from  general  conditions 
the  veins  are  far  more  frequently  affected  than 
the  arteries ;  among  the  reasons  for  this  those 
which  seem  of  most  weight  are  the  greater  slowness 
of  the  blood-stream  in  veins,  and  the  larger  per- 
centage of  carbon  dioxide  in  the  blood.  Where 
thrombosis  arises  from  local  conditions  the  propor- 
tions are  more  equal ;  the  arteries  are  the  more  subject 
to  chronic  disease  and  embolism  ;  the  veins  are 
more  liable  to  be  attacked  by  septic  inflammation. 

Arterial  thrombosis  is  usually  due  either  to  em- 
bolism or  to  some  form  of  chronic  arteritis  ;  in  the 
latter  case  aneurysmal  dilatation  is  an  especially 
favourable  condition.  The  lower  extremities  are 
more  commonly  affected  than  the  upper,  and  the 
prevalence  of  chronic  arteritis  in  the  cerebral  and 
coronary  arteries  renders  these  also  common  sites  of 
thrombosis.  In  the  veins,  again,  clotting  occurs 
with  especial  frequency  in  the  lower  extremity ; 
marantic  thrombi  are  very  commonly  found  in  this 
situation.  There  are  special  causes  which  lead  to 
a  special  incidence  of  the  process  on  other  veins  ; 
thus  the  slowness  of  the  current  in  the  cerebral 


sinuses  predisposes  to  the  condition,  while  the 
proximity  of  the  lateral  sinus  to  the  middle  eai 
renders  it  liable  to  septic  infection  in  otitis  media. 
A  similar  septic  condition  after  parturition  is  liable 
to  spread  from  the  uterine  to  the  iliac  veins,  whence 
arises  phlegmasia  alba  dolens.  In  the  heart  throm- 
bosis is  common.  Endocarditis,  especially  in  its 
malignant  form,  is  frequently  associated  with  throm- 
botic deposit  upon  the  vegetations,  and  in  addition 
to  this,  in  cardiac  feebleness  and  dilatation,  it  is 
common  to  find  ante-mortem  clotting  in  certain 
situations,  notably  in  the  auricular  appendices  and 
at  the  apices  of  the  ventricles.  As  a  pathological 
curiosity  may  be  mentioned  the  free  '  ball  thrombi,' 
which  in  rare  instances  have  been  found  in  the  left 
auricle  in  cases  of  mitral  stenosis,  and  which  pro- 
bably result  from  the  accretion  of  fibrin  round  a 
detached  portion  of  clot. 

True  thrombosis  in  the  heart  and  vessels  must 
be  carefully  distinguished  from  post-mortem  clotting. 
Coagulation  of  the  blood  after  death  leads  to  the 
formation  of  clots  which  are  usually  voluminous  in 
proportion  to  the  distension  of  the  cavities  at  the 
moment  of  death,  and  are  best  marked  in  the  right 
chambers  of  the  heart.  If  the  clotting  has  occurred 
quickly  they  are  of  uniform  dark  red  colour  ;  but  ii 
sufficient  time  has  elapsed  for  the  precipitation  of 
the  corpuscles  they  are  yellow  and  gelatinous,  except 
at  their  most  dependent  parts.  They  are  soft  and 
somewhat  tenacious,  never  crumbling  or  breaking 
down  centrally.  They  are  never  truly  stratified, 
and  their  surfaces  are  not  ragged  or  honeycombed. 
They  are  never  truly  adherent,  though  they  may  be 
closely  entangled  among  the  columnae  carncEe  ;  when 
peeled  off  from  the  heart-wall  the  smooth  intact 
endocardium  is  found  beneath  them.  Attention  to 
these  points  will  prevent  any  errors  in  distinguish- 
ing between  the  two  conditions.  The  term  '  agony 
clot '  is  sometimes  erroneously  employed  to  designate 
these  post-mortem  clots.  The  fact  that  they  are  so 
frequently  decolourised  by  subsidence  of  the  cor- 
puscles is  sufficient  to  prove  that  they  have  been 
formed  after  death  and  not  during  the  death-agony. 

Capillary  thrombosis  is  for  the  most  part  limited 
to  areas  of  necrosis  or  of  intense  inflammatory 
change  passing  on  to  tissue-death.  Hyaline 
capillary  thrombi  are  described  in  various  infective 
conditions.  Thrombosis  of  the  lymphatics  is  a  con- 
dition of  minor  importance,  but  it  has  been  de- 
scribed in  connection  with  septic  conditions  in  the 
uterine  lymphatics.  The  lymph  is  only  feebly 
coagulable,  and  lymphatic  obstruction  is  rarely  due 
to  primary  thrombosis. 

Results  of  thrombosis. — In  the  left  heart  and 
in  the  larger  systemic  arteries  the  detachment  of 
thrombi  leads  to  embolism  of  the  systemic  vessels. 
In  the  veins  and  in  the  right  heart  such  detachment 
leads  to  pulmonary  embolism.  But  for  the  most 
part,  the  results  and  the  symptoms  of  thrombosis 
are  those  of  vascular  obstruction,  and  so  far  as  these 
concern  the  arterial  system  they  have  been  described 
in  the  article  on  Embolism.  Venous  thrombosis 
leads  to  its  own  special  train  of  symptoms  {see 
article  on  Veins,  Diseases  of).  Anastomosis 
between  veins  is  commonly  more  abundant  than  in 
the  case  of  arteries,  so  that  a  collateral  circulation 
is  readily  established  when  the  obstruction  is  limited 
in  extent  and  does  not  affect  a  main  trunk.  But 
often  a  main  trunk,  such  as  the  femoral  vein,  is 
affected,  and  the  degree  of  obstruction  produced 
leads  to  marked  oedema,  i.e.  the  increase  of  pressure 
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:n  the  capillaries  behind  the  obstruction  leads  to  a 
greater  transudation  of  lymph  than  can  be  dealt 
with  by  the  lymphatics.  Even  here  the  cedenia  is 
lot  due  solely  to  the  venous  obstruction,  for  the 
"emoral  vein  may  be  tied  in  man  or  animals  without 
■esultant  dropsy.  The  accessory  factor  which  pro- 
3ably  contributes  to  the  production  of  the  oedema  is 
m  increased  permeability  of  the  capillary  wall, 
vhich  may  depend  partly  on  nutritional  changes  in 
he  endothelium  from  impeded  circulation,  partly 
)n  the  cachectic  or  other  conditions  which  have  led 
o  the  thrombosis.  Thrombosis  of  the  portal  vein 
leems  always  to  lead  to  ascites,  and  sometimes  in 
his  and  in  other  veins  (e.g.  the  renal)  hemorrhagic 
nfarction  may  result.  Cases  have  been  reported 
n  which  moist  gangrene  of  the  extremities  has 
apparently  resulted  from  thrombosis  of  the  main 
'enous  trunk,  but  this  an  extremely  rare  sequel  of 
'enous  thrombosis,  common  as  it  is  when  the  artery 
s  the  obstructed  trunk.  When  a  septic  element  is 
,dded  to  the  mechanical  obstruction  of  a  vein,  as  is 
oo  commonly  the  case  in  uterine  thrombosis  after 
)arturition,  the  dangers  of  septiccemia  overshadow 
ither  considerations. 

The  Symptoms  of  thrombosis  are  those  of  vascular 
>bstruction,  and  naturally  vary  with  the  situation  of 
he  affected  vessel  and  the  character  and  degree  of 
ibstruction.  In  the  heart  and  sometimes  in  the 
leripheral  circulation  embolism  may  be  an  impor- 
ant  symptom.  If  the  affected  vessel  be  accessible 
o  the  touch,  a  firm  and  often  tender  cord  may  be  felt. 

The  Treatment  of  thrombosis  depends  upon  its 
ause  and  seat  {see  articles  on  Heart,  Thrombosis 
if;  Portal  Thrombosis  ;  Veins,  Diseases  of,  &c. ). 
rhe  general  principles  of  treatment  are  directed 

1)  to  the  removal,  where  possible,  of  the  primary 
ause.  Anjemia,  gout,  and  similar  constitutional 
onditions  are  to  be  met  by  appropriate  remedies  ; 

2)  to  the  obviating  of  the  dangers  and  results 
vhich  may  arise.  Perfect  rest  will,  in  venous 
hrombosis,  limit  the  liability  to  pulmonary  embo- 
ism,  and  assist  in  the  development  of  a  collateral 
irculation.  In  arterial  thrombosis  it  will  check  the 
endency  to  necrosis  and  gangrene. 

Frederick  W.  Andrewes. 

THRUSH. — A  popular  name  for  parasitic  stoma- 
itis.    See  Mouth,  Diseases  of. 

THYMUS  GLAND,  Diseases  of.— Synon.  : 

"r.  Maladies  dit  Thyiitiis  ;  Ger.  Kraiikheiteu  der 
Thymttsdriise. 

The  thymus  has  but  a  short  period  of  full  activity. 
U  birth  it  weighs  from  loo  to  200  grains,  and  it 
caches  its  full  development  by  the  end  of  the 
econd  year.  It  then  remains  in  much  the  same 
;ondition  till  about  the  eighth  year,  after  which  it 
;radually  diminishes  in  size,  being  converted  into 
at,  till  at  puberty  only  a  trace  remains.  Extracts 
if  the  thymus  when  injected  either  beneath  the 
kin  or  directly  into  a  vein  have  not  been  found  to 
)ossess  any  special  physiological  action. 

Persistence  and  Hypertrophy. — In  some 
.dults  the  thymus  is  found  to  persist  as  large  as  in 
he  infant,  while  in  others  it  is  even  larger  and  may 
veigh  as  much  as  30D  or  even  400  grains.  Cases 
lave  been  reported  of  children  dying  suddenly  from 
uffocation,  with  no  other  cause  assigned  for  their 
leath  than  pressure  on  the  trachea  of  an  enlarged 
hymus  gland.  Considering  its  position  between 
he  sternum  and  the  windpipe,  and  the  small  power 
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of  resistance  possessed  by  the  rings  of  the  trachea 
during  infancy,  an  enlarged  thymus  may  be  an 
occasional  cause  of  asphyxia.  Enlargement  of  the 
thymus  may  also  occur  as  part  of  a  condition  known 
as  lymphatism,  in  which  death  from  cardiac  failure 
may  take  place  from  some  trivial  cause  such  as  a 
hypodermic  injection.  An  enlarged  thymus  is  fre- 
quently found  in  some  diseases  such  as  exophthal- 
mic goitre,  Addison's  disease,  acromegaly  and 
lymphatic  leuchaemia. 

Inflammation. — Acute  inflammation  of  the 
thymus  is  rare  and  difficult  to  recognise.  It  may 
be  followed  by  suppuration  and  the  formation  of  an 
abscess.  In  one  such  instance  the  abscess  burst 
into  the  trachea. 

Tuberculosis. — Primary  tuberculosis  is  very 
rare,  but  in  general  tuberculosis  the  thymus  may 
be  infected  just  as  any  other  organ. 

Syphilis.  —  Small  gummata  are  sometimes 
found,  or  there  may  be  a  general  syphilitic  fibrosis. 

Sarcoma. — Sarcoma  of  the  thymus  occurs  more 
frequently  than  carcinoma.  The  sarcoma  may  be 
either  round-celled  or  spindle-celled  or  of  a  mixed 
type.  In  some  so  large  an  amount  of  fibrous  tissue 
is  present  as  to  warrant  the  name  of  fibro-sarcoma. 

Carcinoma. — Carcinoma  of  the  thymus  may 
vary  in  type.  The  cells  are  generally  rather  large, 
and  vacuolation  has  been  found  in  them  by  H.  D. 
RoUeston.  In  some  cases  '  epithelial  pearls  '  occur 
which  show  that  the  growth  is  derived  from  the 
original  diverticulum  of  the  fore-gut  from  which 
the  concentric  corpuscles  of  Hassall  are  developed. 
Some  malignant  growths  of  the  thymus  show  such 
different  types  of  structure  in  the  same  tumour  as 
to  suggest  that  they  are  really  combinations  of 
carcinoma  with  sarcoma. 

Symptoms  of  Thymus  Tumours.  —  The 
symptoms  of  a  tumour  of  the  thymus-gland  are 
those  of  a  growth  in  the  anterior  mediastinum. 
The  tumour  may  extend  upwards  so  as  to  be  felt 
projecting  above  the  upper  end  of  the  sternum,  or  it 
may  grow  downwards  over  the  anterior  surface  of 
the  pericardium.  The  superior  vena  cava  and  the 
innominate  veins  may  be  compressed  ;  then  the 
head  and  neck  are  cyanosed,  the  veins  of  the  upper 
part  of  the  body  are  distended  and  the  subcutaneous 
tissues  become  oedematous.  In  addition  there  may 
be  pleural  effusion.  PuGiN  Thornton. 

George  Murray. 

THYROID  GLAND,  Diseases  of.— Synon.  : 

Fr.  UFaladies  de  la  Glaiidc  Thyredide  ;  Ger.  Kraiik- 
heiteu der  Schilddriise. 

The  thyroid  gland  produces,  in  the  form  of  the 
colloid  material  which  fills  its  alveoli,  an  internal 
secretion  which  enters  the  blood  and  plays  an  impor- 
tant part  in  the  normal  metabolism  of  the  tissues. 
Diseases  of  the  gland  are  accompanied,  therefore, 
by  general  or  local  symptoms,  according  as  the 
supply  of  secretion  is  or  is  not  influenced  by  the 
morbid  change  in  the  gland.  Thus  associated  with 
fibrosis  and  atrophy  of  the  gland  we  have  myxcedema 
and  cretinism  [see  Cretinism  ;  and  Myxcjdema). 
In  exophthalmic  goitre  there  is  a  special  form  of 
hypertrophy  of  the  gland,  while  other  forms  of  en- 
largement are  included  under  the  name  of  goitre 
(see  Exophthalmic  Goitre  ;  and  Goitre).  As 
these  conditions  are  described  separately  we  shall 
here  consider  the  remaining  less  common  local  dis- 
eases of  the  gland,  which  do  not,  as  a  rule,  appre- 
ciably affect  its  functional  activity. 
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1.  Acute  Thyroiditis. — Acute  thyroiditis  may 
be  either  primary,  secondary,  or  traumatic  in  origin. 
The  cause  of  the  primary  form  is  not  known. 
Secondary  thyroiditis  has  occurred  as  a  complication 
or  sequel  of  acute  rheumatism,  influenza,  diphtheria, 
measles,  and  other  acute  infective  diseases.  In 
some  of  these  the  inflammation  has  been  shown  to 
be  due  to  the  bacteria  of  the  primary  disease.  Trau- 
matic thyroiditis  has  occurred  as  the  result  of  a 
wound  or  burn  in  the  thyroidal  region. 

Symptoms. — The  onset  is  generally  acute  and 
may  be  accompanied  by  a  rigor,  the  temperature 
rising  rapidly  to  103°  F.  Pain  and  a  sensation  of 
fulness  are  commonly  felt  in  the  thyroidal  region. 
One  lobe  or  the  whole  gland  then  becomes  tense 
and  swollen.  In  severe  cases  there  may  even  be 
dyspnoea  and  dysphagia  from  compression  of  the 
trachea  and  oesophagus.  The  attack  may  terminate 
by  resolution,  suppuration,  or  gangrene. 

Treatment.  —  The  patient  should  be  kept  in 
bed  and  fed  on  a  light  or  liquid  diet.  Locally  the 
application  of  ice  or  of  leeches  will  give  relief  ;  if 
these  fail,  belladonna-fomentations  may  be  em- 
ployed instead.  At  the  commencement  5  or  10 
grains  of  calomel  should  be  given  at  night,  followed 
by  a  saline  aperient  in  the  morning.  During  the 
acute  stage  10  or  15  grains  of  sodium  salicylate 
should  be  given  every  three  or  four  hours.  If  an 
abscess  forms  it  should  be  emptied  at  once  by  aspira- 
tion or  by  incision  and  drainage. 

2.  Hydatid  Cysts. — These  have  in  a  few  cases 
produced  an  enlargement  of  the  thyroid  gland.  A 
hydatid  cyst  closely  resembles  a  cystic  adenoma, 
but  a  microscopical  examination  of  the  fluid  with- 
drawn from  the  cyst  may,  by  the  discovery  of 
booklets,  enable  a  correct  diagnosis  to  be  made. 

3.  IVlalignant  Disease.  —  {a)  Carcinoma. — 
Primary  cancer  of  the  thyroid  gland  is  a  rare  dis- 
ease, which  develops  less  frequently  in  a  healthy 
gland  than  in  one  which  is  already  goitrous.  It 
occurs  most  frequently  between  30  and  50  years  of 
age.  It  may  develop  from  the  epithelium  which 
lines  the  alveoli  of  the  gland.  It  has,  however, 
been  shown  by  Horsley  that  some  of  the  carcino- 
matous growths  probably  originate  in  the  para- 
thyroid gland,  which  they  closely  resemble  in  struc- 
ture. 

In  carcinoma  there  is  rapid  enlargement  of  the 
thyroid  gland,  followed  in  an  early  stage  by  duski- 
ness of  the  skin  over  the  most  prominent  part  of 
the  swelling.  Such  signs  are  all  the  more  impor- 
tant if  the  patient  has  passed  middle-life.  The 
enlarged  gland  feels  hard  and  irregular,  and  is  less 
movable  than  a  non-malignant  goitre.  There  may 
be  radiating  pain  over  the  front  of  the  neck.  In 
some  cases  there  is  complete  paralysis  of  one  or 
even  both  vocal  cords,  owing  to  implication  of  the 
recurrent  laryngeal  nerve  in  the  growth  which  may 
involve  the  large  blood-vessels  in  the  neck  as  well. 
Dyspnoea  and  dysphagia  are  both  common  sym- 
ptoms, especially  in  the  later  stages,  the  trachea 
and  oesophagus  being  first  compressed  and  then 
invaded  by  the  growth.  In  advanced  cases  the  skin 
may  be  destroyed,  when  superficial  ulceration  occurs 
with  haemorrhage.  The  lymphatic  glands  are  not 
infected  until  the  growth  extends  through  the 
capsule  of  the  gland.  The  total  duration  of  life 
after  the  recognition  of  the  disease  rarely  exceeds  a 
year. 

Treatment. — The  only  treatment  which  is  of 
any  avail  is  total  excision  at  the  earliest  possible 


date.  It  is  most  important,  as  Kocher  has  shown,, 
that  this  should  always  be  done  even  when  the 
growth  appears  to  be  confined  to  one  lobe.  When 
the  disease  is  too  far  advanced  for  this  radical  treat- 
ment, tracheotomy  may  be  performed  in  some  cases- 
for  the  relief  of  dyspnoea. 

{h)  Sarcoma.  —  Sarcoma  occurs  much  less  fre- 
quently than  carcinoma.  It  may  develop  in  either 
a  healthy  thyroid  gland  or  in  one  which  is  already 
goitrous.  It  grows  rapidly,  and  may  reach  the  size 
of  an  orange  or  even  a  cocoanut.  The  tumour  is- 
uniform  and  soft  in  consistence,  and  may  contain 
cysts.  The  growth  soon  extends  through  the  capsule 
and  may  involve  the  vessel  and  nerves  in  the  neck, 
and  the  trachea  and  oesophagus  as  well.  It  is  liable 
to  involve  the  skin  and  cause  ulceration  with  free 
htemorrhage.  Secondary  growths  may  occur  in  the 
lymphatic  glands  in  the  neck  and  in  the  internal 
organs.  The  total  duration  of  the  disease  is  rarely 
more  than  a  year.  The  growth  may  be  either  a 
round-  or  spindle-celled  sarcoma.  The  entire  glandi 
should  be  removed  as  soon  as  the  nature  of  the  en- 
largement is  determined. 

(c)  Recurrent  Thyroid  Titinmirs. — In  this  form 
of  malignant  disease  the  primary  growth  resembles 
a  simple  adenoma  in  structure.  Secondary  growths 
develop  in  the  bones  of  the  skull,  long  bones  and 
vertebrae,  and  also  in  the  lungs  and  lymphatic 
glands,  the  microscopical  structure  of  which  re- 
sembles that  of  the  normal  thyroid  gland.  They 
are,  however,  very  malignant,  as  they  rapidly 
extend  and  lead  to  a  fatal  termination.  See 
Tumours. 

4.  Tuberculosis,  Syphilis,  and  Actinomy- 
cosis of  the  thyroid  gland  are  rare,  but  do  not 
essentially  differ  from  the  same  diseases  in  other 
organs  except  when  the  two  latter,  in  very  rare 
cases,  so  far  interfere  with  the  functions  of  the  gland 
as  to  lead  to  the  development  of  myxoedema. 

Therapeutic  Action  and  Uses  of  Thyroid 
Gland. — The  thyroid  gland  and  its  preparations 
are  now  largely  used  as  therapeutic  agents.  The 
two  official  preparations.  Liquor  Thyroidei  and  Thy- 
roideum  Siccum,  are  in  general  use,  six  minims  of 
the  former  being  equivalent  to  one  grain  of  the 
latter.  They  are  chiefly  employed  in  the  treatment 
of  myxcedema  and  cretinism,  for  which  purpose  the 
Liquor  Thyroidei  was  originally  devised  and  intro- 
duced by  one  of  the  writers  (G.  M.).  The  usual 
dose  is  from  five  to  fifteen  minims  of  the  Liquor 
Thyroidei  or  from  one  to  three  grains  of  the  dry 
thyroid  each  day,  under  the  influence  of  which 
the  symptoms  of  myxoedema  and  cretinism  rapidly 
disappear  (see  Cretinism  ;  and  Myxcedema).  The 
same  preparations  are  also  useful  in  the  treatment  of 
simple  goitre  in  young  adults  {see  Goitre),  and  of 
some  diseases  of  the  skin  such  as  psoriasis  and 
ichthyosis.  PuGiN  Thornton. 

George  Murray. 

TIC-DOULOUREUX  (Fr.).— Synon.  :  Facial' 
Neuralgia  ;  Prosopalgia. 

Definition. — Neuralgia  of  the  trigeminal,  tri- 
facial, or  fifth  nerve. 

One  alone,  more  often  two,  but  rarely  all  three 
divisions  of  the  fifth  nerve  of  one  side  may  be  coin- 
cidently  the  seat  of  neuralgia.  It  is  less  common 
for  the  third  division  to  suffer  than  the  first  and 
second.  Tic  has  often  been  preceded  or  followed 
by  neuralgia  in  other  districts,  especially  in  that 
of  the  occipital  nerve. 
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yExiOLOGY. — Trigeminal  neuralgia  is  rare  in 
young  children,  but  may  occasionally  occur  in  them, 
associated,  perhaps,  with  delayed  or  irregular  erup- 
tion of  the  permanent  teeth.  But  sex  and  occupa- 
tion do  not  appear  to  influence  its  occurrence.  In 
women  utero-gestation,  the  exhaustion  from  hemor- 
rhage at  parturition,  menorrhagia,  or  over-suckling, 
as  well  as  the  sexual  changes  in  middle-life,  are  especi- 
ally prone  to  reproduce  facial  neuralgia,  which  has 
appeared  in  a  slight  form  earlier  in  life.  Exposure  to 
cold  and  hardship  apparently  conduce  to  its  produc- 
tion. It  is,  however,  in  the  period  of  degeneration 
that  the  worst  and  most  intractable  instances 
occur. 

The  term  '  brow  ague  '  is  still  frequently  applied 
to  a  neuralgia  of  the  first  division  of  the  trigeminal, 
which  cannot  always  be  referred  to  a  malarial 
origin.  Formerly,  when  malarial  fevers  were  rife 
in  this  country,  such  an  affection  was,  doubtless,  of 
common  occurrence  ;  but  at  the  present  day,  owing 
to  drainage  and  cultivation,  it  is  rare  for  this  cause 
to  be  in  operation.  Cases  do,  however,  occur,  and 
these  may  usually  be  recognised  by  regular 
periodicity  in  the  attacks  of  pain,  a  semi-algid 
condition  of  the  system,  and  the  rapid  and  effectual 
influence  of  quinine.  But  a  remarkable  periodicity 
is  often  to  be  found  in  the  recurrence  of  attacks, 
unconnected  with  ague.  Cold  wind,  especially 
with  a  moist  atmosphere,  has  an  undoubted  influence 
in  starting  neuralgia  of  the  fifth  nerve,  the  unpro- 
tected condition  of  the  face  explaining  probably  its 
peculiar  liability  to  be  so  attacked.  There  appears 
reason  to  think,  however,  that  when  damp  with 
cold  excites  an  attack  of  neuralgia,  there  must  be 
at  the  same  time  a  peculiar  condition  of  the  system, 
or  neuralgia  of  the  fifth  would  be  much  more  com- 
mon in  this  climate  than  it  is.  Such  a  condition  is 
probably  of  a  rheumatic  or  gouty  nature,  and  the 
cold  seems  to  start  a  subacute  inflammation  in  the 
sheath  of  the  nerve.  As  regards  other  general  con- 
ditions predisposing  to  the  affection,  they  are  those 
common  to  neuralgia.    See  Neuralgia. 

Injury  of  the  nerve  ;  foreign  bodies,  irritating 
either  this  or  some  other  nerve  ;  morbid  growths  of 
bone,  especially  such  as  cause  contraction  of  bony 
canals  traversed  by  branches  of  the  nerve ;  and 
syphilitic  periostitis,  may  act  as  exciting  causes  of 
tic-douloureux.  Or  the  immediate  cause  may  be  in 
the  floor  of  the  cranium,  in  the  form  of  tumours  or 
disease  of  bone  or  of  membranes,  aneurysm,  or 
abscess. 

Symptoms. — Some  obscure  feeling  of  discomfort 
may  precede  the  outburst  of  actual  pain,  or  this  may 
occur  suddenly  and  without  warning  in  some  part 
of  the  district  supplied  by  the  fifth  nerve.  There 
will  be  one  or  more  foci  from  which  the  pain  will 
seem  to  emanate  in  swift  flashes,  a  dull  aching  re- 
maining in  the  intervals,  of  a  very  wearying  charac- 
ter. Generally  short-lived  at  first,  the  paro.xysms 
of  darting,  burning,  boring  pain  gradually  increase 
in  severity  and  duration.  The  patient  sometimes 
cringes  under  the  violence  of  the  agony.  When 
fairly  pronounced,  there  is  a  great  tendency  to  the 
excitement  of  a  paroxysm  by  the  influence  of  such 
slight  irritants  as  a  current  of  air,  a  sudden  noise, 
or  the  muscular  movements  concerned  in  speaking, 
laughing,  chewing,  blowing  the  nose,  or  coughing. 
The  attack  of  tic  may  vary  to  any  extent  in  degree 
and  duration,  from  a  short-lived  paroxysm  which 
never  returns,  to  a  disease  of  the  most  obstinate 
character,  embittering,  with  more  or  less  constantly 


repeated  attacks,  the  whole  of  a  long  life.  In  such 
cases  it  has  a  tendency  to  remit  during  the  course 
of  severe  intercurrent  diseases. 

When  the  ophthalmic  division  of  the  nerve  is 
affected,  it  sometimes  happens  that  the  first  notice 
of  the  attack  is  an  exceeding  soreness  of  some  spot 
on  the  scalp,  recognised  only  on  brushing  the  hair, 
and  this  is  followed  some  hours  afterwards  by  pains 
in  the  branch  of  nerve  distributed  to  this  point. 
The  pains  are  most  marked,  and  tenderness  on 
pressure  can  generally  be  noted,  in  one  or  more  of 
the  following  places  :  the  supra-orbital  notch,  at  a 
point  a  little  above  the  parietal  eminence,  in  the 
upper  eyelid,  at  the  junction  of  the  nasal  bone  wi  h 
its  cartilage,  within  the  eyeball,  or  at  the  inner 
angle  of  the  orbit.  There  is  often  lachrymation, 
with  redness  of  the  conjunctiva,  and  sometimes  in- 
tolerance of  light.  There  is  sometimes  so  much 
tenderness  that  the  patient  cannot  wear  a  hat,  or 
even  wash  his  forehead.  Or  he  may  be  unable  to 
blow  his  nose.  If  one  or  two  hairs  be  drawn  over 
this  hyperaesthetic  surface,  it  will  be  found  that  the 
tactile  discrimination  is  diminished,  as  compared 
with  the  corresponding  region  of  the  opposite  side. 
The  pain  is  sometimes  described  as  shooting  into  the 
upper  eyelid,  or  going  between  the  eyeball  and  the 
cavity  of  the  orbit,  extending  thence  over  the  brow", 
as  though  the  forehead  were  being  slit  open.  Pres- 
sure upon  the  parietal  eminence  will  send  a  sort  of 
heavy  dull  shock  into  the  eye.  To  neuralgia  of  this 
division,  in  consequence  of  the  pain  being  limited 
to  one-half  of  the  anterior  aspect  of  the  head,  the 
term  hetiiicrania  has  been  applied,  whence  the  mi- 
graine of  the  French,  and  the  vernacular  '  megrim.' 
The  neuralgic  affection  constitutes,  however,  only  a 
portion  of  the  complex  group  of  phenomena  to 
which  the  term  '  migraine '  is  properly  applicable, 
and  which  may  include,  besides,  subjective  sensa- 
tions of  dazzling  lights  or  colours,  often  of  a  zig/.ag 
shape,  transient  hemiopia,  vertigo,  unilateral  numb- 
ness and  tingling  of  extremities,  impairment  of 
speech,  nausea,  and  vomiting.    Sec  Megri.m. 

When  the  superior  maxillary  division  is  in 
fault,  violent  pain  is  experienced  in  the  cheek-bone 
or  jaw,  or  in  both,  points  of  tenderness  being  found 
at  the  site  of  emergence  of  the  infra-orbital  nerve, 
over  the  malar  bone,  or  on  the  gum  of  the  upper  jaw. 
The  pain  may  be  so  definitely  localised  in  one  or 
more  teeth  that  these  may  be  thought  to  be  the 
cause  of  the  suffering.  In  these  circumstances 
extraction  of  teeth  is  often  performed  quite  use- 
lessly. The  teeth  are  found  to  be  healthy.  The 
attacks  of  pain  are  sometimes  accompanied  by  pro- 
fuse watery  secretion  from  the  nasal  and  liuccal 
mucous  membranes.  There  may  be  swelling  and 
acute  sensitiveness  of  the  lip  and  nostril,  the  slightest 
contact  with  which  causes  pain  to  shoot  widely  in 
various  directions,  sometimes  appearing  to  affect 
distant  parts  of  the  body.  Acute  pain  may  also 
occur  in  the  parotid  gland,  accompanied  by  a  great 
flow  of  saliva. 

When  the  third  division  is  attacked,  points  of 
intensity  may  be  found  on  the  temple,  a  little  in 
front  of  the  ear,  at  the  place  of  exit  of  the  inferior 
dental  nerve,  at  the  side  of  the  tip  of  the  tongue,  or 
more  rarely  in  the  lower  lip.  The  writer  has  met 
with  cases  in  which  neuralgia  of  this  division, 
attacking  both  sides  of  the  lower  jaw  and  the  under- 
surface  of  both  borders  of  the  tongue,  occurred  in 
plunges  of  agony  which  caused  the  patient  to  utter 
a  kind  of  shrieking  groan,  and  the  head  was  jerked 
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convulsively.  Such  attacks  may  be  brought  on  by 
chewing,  swallowing,  and  even  by  speaking.  In 
other  cases  the  pain  may  be  entirely  localised  in 
one  side  of  the  tongue-tip,  but  here  at  times  it 
is  so  intense  that  the  patient  rolls  on  the  floor  in 
agony.  To  cases  of  this  kind,  marked  by  lightning- 
like seizures  of  exquisite  character,  and  accompanied 
by  spasmodic  movements  of  the  facial  muscles, 
the  term  epileptiform  neuralgia  is  sometimes  ap- 
plied. Hereditary  tendency  to  insanity  sometimes 
accompanies  this  form.  The  lingual  branch  of  the 
fifth  is  happily  not  so  often  affected  as  the  other 
portions,  for  there  is  probably  no  form  of  neuralgia 
involving  more  exquisite  suffering.  When  the 
auriculo-temporal  division  is  affected,  pain  is 
situated  in  the  outer  auditory  meatus  and  temple. 
Some  cases  of  so-called  earache  are  doubtless  ex- 
amples of  neuralgia  affecting  this  nerve. 

There  is  a  variety  of  trigeminal  neuralgia  which 
is  known  as  claviis  hystericus,  and  which  occurs 
chiefly,  but  by  no  means  solely,  in  females,  and 
affects  the  period  of  bodily  development.  It  is 
charactered  by  intense  pain,  limited  to  one  or  two 
small  points  (the  parietal  most  often,  or  supra- 
orbital), and  resembling  the  driving  of  a  nail  into 
the  skull.  It  occurs  most  often  in  the  an?emic,  and 
has  sometimes  been  mistaken,  with  unfortunate 
results,  for  some  inflammatory  affection  demanding 
depletory  measures. 

In  severe  tic-douloureux  the  facial  muscles,  those 
of  the  tongue,  and  even  sometimes  those  rotating 
the  head,  may  be  spasmodically  contracted  by  reflex 
action  {see  Fifth  Nerve,  Diseases  of).  With 
supra-orbital  neuralgia  there  may  be  blepharospasm 
or  strabismus.  The  writer  once  saw  a  patient 
liable  to  neuralgia  of  the  supra-orbital  division  for 
a  period  of  twenty  years,  in  whom,  one  year  before, 
the  attack  began  to  be  attended  by  complete 
ptosis  and  external  strabismus,  from  paralysis  of  the 
third  nerve.  A  certain  amount  of  weakness  con- 
tinued between  the  attacks,  but  it  was  as  an  im- 
mediate sequel  of  the  pain  that  the  loss  of  power 
was  most  strongly  marked.  Two  days  after  the 
cessation  of  the  pain  the  eyelid  could  be  raised 
fairly  well  and  the  eyeball  moved,  though  never 
quite  freely.  Some  degree  of  vaso-motor  paralysis 
was  shown  by  the  reddening  and  heightened  tem- 
perature of  the  face  and  swelling  of  the  veins, 
which  occurred  unilaterally  during  the  paroxysms 
of  pain,  as  well  as  by  the  soreness  of  skin, 
indicating  probably  a  temporary  congestion  which 
remained  behind.  To  the  same  cause  must  be 
referred  the  extreme  redness  of  the  conjunctiva  and 
mucous  membrane  of  the  nostrils,  with  increased 
lachrymation  and  flow  of  nasal  and  buccal  secretion, 
often  observed  in  this  form  of  neuralgia.  The  hair 
is  liable  to  be  changed  in  colour  about  the  seat  of 
pain.  There  may  be  a  permanent  blanching,  as  of 
the  greater  part  of  an  eyebrow  or  a  small  tuft  upon 
the  head,  or  the  change  may  be  a  fluctuating  one, 
the  colour  returning  during  the  intermissions  of 
the  disease.  Individual  hairs  in  the  district  of  the 
affected  nerve  may  be  hypertrophied,  or  the  con- 
verse may  happen  ;  and  during  the  persistence  of 
attacks  the  hair  may  become  brittle  and  fall  out,  to 
return,  however,  when  the  neuralgia  subsides. 
Anstie  described  a  state  of  thickening,  the  result  of 
subacute  inflammation,  in  the  periosteum  of  bone 
and  in  fibrous  fascia;  in  the  neighbourhood  of  the 
painful  points  of  neuralgic  nerves.  Pressure  on 
these  swellings  may  not  merely  excite  pains  in  the 


affected  Ijranches,  but  send  a  powerful  reflex  influ- 
ence through  the  cord  to  distant  organs,  causing 
vomiting,  or  affecting  the  action  of  the  heart.  The 
skin  is  apt  to  grow  coarse  ;  and  patches  of  pigment 
to  occur  in  the  painful  situations.  In  neuralgia  of 
the  second  and  third  divisions  the  corresponding 
half  of  the  tongue  is  sometimes  seen  to  be  covered 
with  fur  from  overgrowth  of  epithelium,  and  this 
even  when  the  process  of  mastication  has  taken 
place  equally  on  each  side  ;  or  there  may  be  saliva- 
tion severe  enough  to  cause  a  suspicion  of  mercurial 
action,  but  which  may  be  distinguished  by  its  being 
unilateral.  Acute  inflammation  of  the  skin,  in  the 
form  of  herpes,  sometimes  attends  neuralgia  of  the 
fifth,  especially  its  first  division  ;  and  the  eyeball 
itself  may  become  in  similar  circumstances  the  seat 
of  serious  inflammatory  action  in  one  or  other  of  its 
tissues.  There  may  be  a  profuse  and  extensive 
eruption  of  herpes,  leaving  cicatrices  which  suggest 
confluent  small-pox.  In  such  a  case  neuralgic 
pains  may  cease  during  the  eruption,  to  recur  with 
great  violence  while  this  is  scabbing.  Acute  glau- 
coma is  attended  by  symptoms  which  appear  to 
refer  it  to  trophic  changes  consequent  on  neuralgia  of 
the  ophthalmic  division  of  the  fifth.  There  appears 
reason  to  think  that  recurrent  iritis  may  sometimes 
be  related  to  neuralgia  or  some  kindred  affection  of 
the  same  division.  Common  sensation  is  frequently 
blunted  during  and  after  paroxysms  of  tic  ;  but  oc- 
casionally there  will  be  so  much  and  such  persistent 
hyperaesthesia  of  the  skin,  that  the  patient  cannot 
bear  the  face  to  be  washed.  In  epileptiform  tic 
the  sufferer  will  often  be  observed  to  rub  violently 
with  a  handkerchief  the  part  of  the  face  affected  ; 
but,  on  the  other  hand,  there  are  cases  in  which 
not  even  the  touch  of  a  light  bonnet  can  be  borne, 
so  exquisitely  sensitive  is  a  portion  of  the  scalp. 
A  touch  with  the  finger  upon  this  locality  will 
sometimes  cause  the  patient  to  fall  to  the  ground. 

Diagnosis.  —  The  paroxysmal  character  of  the 
pains,  coupled  with  the  tenderness  on  pressing 
various  points,  sufficiently  indicates  tic-douloureux. 
The  only  condition  with  which  it  is  at  all  easily 
confounded  is  the  painful  anaesthesia  which  is  apt 
to  be  an  early  symptom  of  the  encroachment  of  a 
tumour  upon,  or  some  other  destructive  lesion  of 
the  trunk  of  the  nerve  within  the  cranium  {see 
Fifth  Nerve,  Diseases  of).  The  presence  of  the 
pain  will  distinguish  the  spasmodic  contractions  of 
the  facial  muscles  secondary  to  neuralgia  from 
mimetic  spasm  proper.  There  is  no  doubt  that 
neuralgia  about  the  forehead  has  been  often  mis- 
taken for  some  inflammatory  intracranial  mischief, 
and  this  is  peculiarly  liable  to  happen  where  either 
ptosis  or  strabismus  forms  part  of  the  symptoms. 
Careful  examination,  bearing  in  mind  the  points  of 
diagnosis  described,  ought  to  obviate  error.  Still 
more  important  is  it  to  avoid  the  error  of  ascribing 
to  this  form  of  neuralgia  the  pain  occasioned  by  the 
growth  of  intracranial  tumour  {see  Brain,  Tumours 
and  New-Growths  of).  It  must  be  remembered 
that  pus  in  the  antrum  may  occasion  neuralgic 
symptoms  ;  that  a  fruitful  source  of  trigeminal 
neuralgia  is  caries  of  the  teeth  ;  and  that  careful 
examination  should  be  made  for  any  disease  of  the 
nares. 

Duration  and  Prognosis.  —  Tic-douloureux 
occurring  in  youth  and  apparently  as  an  accident  of 
exposure,  or  as  a  result  of  faulty  teeth,  may  never 
recur.  It  is  perhaps  more  common,  however,  for 
repetitions  of  the  attack  to  take  place,  alternating,  it 
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may  be,  with  neuralgia  in  other  quarters.  Tic  is 
not  infrequently  liable  to  recur,  especially  under 
circumstances  of  depression,  through  a  whole  life- 
time, but  it  may  never  have  the  character  of  extreme 
severity.  In  certain  few  cases,  however,  it  is  not 
only  obstinate,  but  of  terrible  violence,  the  patient 
being  incapacitated  through  many  years  by  the  con- 
stantly recurring  affection.  As  a  rule  the  disease, 
however  severe  the  agony  entailed  b}'  it,  does  not 
seem  of  itself  to  shorten  the  duration  of  the  life 
which  it  fills  with  suffering. 

Treatment. — As  in  neuralgia  generally,  the 
treatment  of  tic  is  partly  constitutional,  and  partly 
local  and  palliative  of  suffering  {stv  Neuralgia). 
The  first  care  in  a  case  should  be  to  have  the  state 
of  the  teeth  accurately  investigated,  and  faulty  teeth 
removed  or  otherwise  treated.  It  may  happen  that 
a  tooth  betraying  no  outward  .signs  of  decay  is 
carious  internally,  and  may  thus  easily  escape  re- 
cognition. The  state  of  the  ear  and  the  nares 
demands  equally  careful  attention. 

As  a  local  means  of  palliation  blisters  are  often  of 
great  service.  A  small  one  should  be  applied  over 
the  branches  of  the  cervico-occipital  nerve  at  the 
nape  of  the  neck,  and  repeated  if  necessary.  The 
constant  voltaic  current  is  sometimes  useful.  A 
sufficient  number  of  cells  (from  four  to  eight  or  ten) 
should  be  employed  to  give  such  a  current  as  causes 
the  negative  pole  to  impart  a  very  distinct  burning 
sensation.  The  circuit  should  never  be  abruptly 
opened  by  the  removal  of  the  rheophore  ;  a  gradual 
heightening  and  lowering  of  the  strength,  respec- 
tively, should  take  place,  both  on  applying  and 
when  leaving  off,  to  avoid  a  shock.  The  rheophores 
should  be  fitted  with  sponges  well  moistened  with 
salt  and  water,  or  with  carbons  plunged  for  a 
minute  or  two  in  hot  water.  The  application  may 
be  continued  for  five  minutes  at  a  time,  and  be  re- 
peated at  very  short  intervals  indeed,  it  may  lie 
for  some  hours.  The  medicinal  treatment  of  tic 
embraces  the  employment  of  numerous  drugs 
among  which  the  synthetical  compounds  have  ac- 
quired an  important  place  not  only  on  account  of 
their  efficacy  in  relieving  pain,  but  also  because  they 
are  to  a  considerable  extent  free  from  the  objections 
attending  the  use  of  opium  and  its  derivatives.  In 
some  cases  of  tic  a  combination  of  20  or  30  grains 
of  chloride  of  ammonium  with  5  drops  of  liquid 
extract  of  opium,  taken  two  or  three  times  a  day, 
is  singularly  efficacious.  Butyl-chloral  hydrate — 
2  to  4  grains  in  a  pill  taken  every  two  hours  for  a 
few  times  —  may  be  sometimes  employed  with 
advantage.  So,  also,  the  tincture  of  Gelsemium 
sempervirens,  given  in  doses  of  5  to  15  minims 
every  two  hours,  till  relief  is  obtained.  This 
remedy  requires  close  observation.  Phenazone,  in 
doses  from  5  grains  every  half-hour,  or  from  10  to  20 
grains  every  four  or  five  hours  for  a  few  times,  is 
sometimes  particularly  useful.  So  also  phenacetin 
in  doses  of  from  10  to  15  grains  with  3  or  4  grains 
of  caffeine  will  often  give  great  palliation.  Salicylate 
of  sodium  10  grains,  with  5  grains  of  iodide  of  sodium 
and  5-10  of  phenazone  3  times  a  day,  is  often  very 
useful.  The  hydrate  of  chloral  in  a  dose  of  20 
grains  will  occasionally  be  of  great  service,  if  the 
pain  is  not  very  severe,  in  procuring  sleep  from 
which  the  patient  wakes  relieved.  If,  however,  the 
pain  be  severe,  chloral  hydrate  is  useless.  It  is 
important  not  to  confound  the  epithelial  overgrowth 
of  the  tongue,  which  so  commonly  occurs  in  tic, 
with  the  ordinary  furring  from  digestive  difficulties 


which  is  supposed  to  indicate  a  necessity  for  pur- 
gatives. It  will  be  observed  that  it  only  affects  a 
lateral  half.  The  hypodermic  injection  of  morphine 
should  be  avoided  except  in  cases  of  extremely  in- 
tractable character  in  which  the  employment  of 
other  drugs  has  proved  useless. 

It  is  in  cases  of  this  class  that  the  aid  of  the  sur- 
geon may  be  invoked  with  advantage.  Stretching 
and  resection  of  the  affected  branch  of  nerve  will 
often  procure  immunity  from  suffering  for  periods 
varying  from  a  few  months  to  a  year  or  two. 
Where  all  three  branches  of  the  nerve  are  involved 
it  is  sometimes  found  necessary  to  remove  the 
Gasserian  ganglion,  an  operation  which  in  recent 
years  has  found  considerable  favour. 

T.  Buzzard. 

TIN,  Poisoning  by.  —  Synon.  :  Fr.  £m- 
poisoniienicnt  par  F Etaiu  ;  Ger.  Zijinvcrgiftitng. 

The  importance  of  tin  as  a  toxic  agent  has  only 
comparatively  recently  been  recognised  ;  for  although 
attention  was  drawn  nearly  a  century  ago  to  the 
possible  danger  attending  the  use  of  tinned  vessels 
for  culinary  purposes,  the  danger  was  supposed  to 
be  due  simply  to  the  contamination  of  the  metal 
with  arsenic.  Subsequently  alarm  was  excited  in 
consequence  of  the  employment  of  alloys  of  tin  for 
the  storage  of  preserved  articles  of  food,  such  as 
meat,  vegetables,  and  fruits  ;  but  here  again  the 
danger  has  been  assigned  to  the  lead  with  which 
the  tin  is  alloyed,  a  lead-tin  alloy  being  used  for  the 
construction  of  the  capsules  employed.  Attention 
has  also  been  directed  to  the  tin  with  which  tinned 
foods  and  fruits  are  almost  invariably  contaminated, 
as  itself  presenting  a  source  of  danger  to  the  con- 
sumer. It  is  known  that  the  soluble  salts  of  tin, 
met  with  in  commerce  as  Dyci' s  salt,  pi)ik  salt,  &c., 
are  poisonous  ;  and  experiments  on  animals  show 
that  even  the  insoluble  hydrated  oxides  of  tin  are 
fatally  poisonous,  the  oxides  being  no  doubt  dis- 
solved in  the  alimentary  fluids,  tin  having  been 
detected  after  death  in  such  cases  in  the  liver  and 
other  solid  viscera.  Certain  kinds  of  sugar  are  per- 
pared  by  a  process  which  introduces  tin  to  the 
extent  of  from  one-fourth  to  one-third  of  a  grain 
per  lb.  of  sugar  into  the  manufactured  article  ;  but 
it  is  not  known  that  these  sugars  are  deleterious. 

Anatomical  Characters: — The  post-mortem 
appearances  in  fatal  poisoning  by  tin  are  those  of 
the  mineral  irritants.  The  cases  observed  have 
been  too  rare  to  be  spoken  of  otherwise  than  gene- 
rally.   See  Poisons. 

Symptoms. — Of  these  but  little  is  known.  Con- 
centrated solutions  of  stannous  chloride  and  of 
stannic  chloride — the  lower  and  higher  chlorides 
respectively  of  the  metal — are  known  to  act  as  irri- 
tant poisons.  Neurotic  symptoms  are  also  mani- 
fested, so  that  tin-salts  do  not  appear  to  act  simply 
as  irritants.  In  large  doses  the  chlorides  produce 
fatal  results.  Probably  the  toxic  results  are  height- 
ened by  the  free  hydrochloric  acid  invariably  pre- 
sent in  the  commercial  solutions  of  stannous  and 
stannic  chlorides. 

Treatment. — The  treatment  to  be  employed  is 
that  for  mineral  acids.    See  POISONS. 

Thomas  Stevenson. 

TINEA  (tinea,  a  moth-worm). — Synon.  :  Ring- 
worm. 

Definition.  —  Contagious  affections  of  the  epi- 
dermic structures  of  man  and  some  animals,  caused 
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by  the  growth  of  various  species  of  fungi,  the 
Microspora  and  the  Trichophyta.  In  addition  to 
the  various  groups  of  bacteria  (cocci,  bacilli)  re- 
cognised as  pathogenic  vegetable  parasites  of  the 
human  integument  and  its  appendages,  the  hair  and 
nails,  there  are  certain  cryptogamic  organisms  which 
contribute  to  make  up  the  group  of  dermatophytes. 
The  botanical  place  of  some  of  these  cryptogams 
is  not  definitely  established,  but  we  may  mention  in 
order  the  parasite  causative  of  Botryoniycosis  ;  the 
Streptothrix  or  Oospora  actinoinyces,  associated  with 
the  various  forms  of  Actiiiomycosis  and  Madura 
Foot;  the  Microsporon  furfur  (Eichstedt)  causing 
Pityriasis  {Tinea)  versicolor  ;  the  Alicrosporon 
minutissiinuni  (Burckhardt)  causing  Erythrasma  ; 
the  parasite  associated  with  the  hair-affection  called 
Piedra  ;  the  Achorioiis  of  Favus  (  Tinea  favosa)  ; 
and  lastly  the  fungi,  varieties  of  Microsporon  and 
Trichophyton,  causing  respectively  the  Tinea  ton- 
surans vjith  little  spores  (Gruby-Sabouraud)  and 
Tinea  trichopliytina,  both  of  which  are  popularly 
known  as  Ringworms. 

The  term  Tinea  (Fr.  teigne)  was  formerly  in 
-vogue  to  denominate  a  great  variety  of  affections  of 
the  scalp,  but  is  now  used  as  a  generic  term  to 
denote  the  various  disorders  excited  by  the  Achorion, 
the  Microsporon  Audouini,  and  the  Trichophyton- 
fungi.  Pityriasis  versicolor  is  frequently  included 
under  this  generic  term,  and  Erythrasma'^Q\A(\  be 
so  likewise. 

General  Remarks  on  the  Ringworms. — A 
few  years  after  Bassi  and  Audouin  had  discovered 
the  Muscardine  disease  of  the  silkworm,  and  so 
prompted  Schonlein's  investigations,  by  which  he 
recognised  the  Achorion-fungus,  Malmsten  found  a 
chain-fungus  in  ringworm,  and  Gruby  differentiated 
the  three  types  of  infection  which  we  recognise 
to-day.  The  importance  of  Gruby's  researches 
from  one  cause  and  another  was  not  appreciated, 
and  until  recent  years  all  the  ringworms  were 
believed  to  be  caused  by  one  kind  of  fungus  (called 
"Trichophyton  tonsurans).  Differences  in  the  size 
■of  the  spores  and  construction  of  the  mycelium 
were  attributed  to  differences  of  soil,  &c.  Chiefly 
owing  to  the  brilliant  researches  of  Sabouraud  the 
whole  subject  has  been  elucidated  and  placed  on  a 
firm  basis.  We  now  distinguish,  by  the  objective 
features  of  the  ringworm-lesions  and  by  the  micro- 
scopical examination  of  the  scales  and  hairs,  by  the 
special  features  of  cultures  on  artificial  media,  and 
by  microscopical  examination  of  these  cultures,  one 
group  of  ringworms  associated  with  the  growth  of 
different  species  of  Microsporon,  and  another  due  to 
species  of  Trichophyton. 

As  to  the  source  of  these  fungi,  some  appear  to  be 
exclusively  human  parasites.  Others  are  inoculated 
directly  or  indirectly  from  animals,  as  the  horse, 
cattle,  dog,  cat,  birds,  hedgehog,  &c.  ;  all  these  are 
liable  to  set  up  considerable  inflammation.  We  may 
find  a  particular  species  constantly  associated  with 
some  species  of  animal,  perhaps  because  the  animal 
in  its  life  is  frequently  exposed  to  this  special  con- 
tagion, and  passes  it  to  its  fellows.  These  animal 
ringworms  are,  however,  often  intercommunicable. 
There  is  also  considerable  evidence  to  support  the 
view  that  these  fungi  pursue  a  saprophytic  exist- 
ence, and  evidence  has  been  adduced  in  favour  of 
the  theory  that  they  are  but  larval  forms  of  superior 
fungi. 

The  ringworms  are  highly  contagious,  directly  or 
indirectly.    The  exclusively  human  forms  (Micro- 


sporon Audouini  and  the  common  school  Tricho- 
phyton megalosporon  endothrix),  which  comprise 
the  bulk  of  the  cases  met  with  in  London,  are 
inoculated  from  person  to  person  (chiefly  children) 
by  simple  contact,  or  through  the  medium  of  in- 
fected caps,  brushes,  towels,  pillow-cases,  clothes, 
or  hairdressers'  appliances.  Hence,  institutions  in 
which  children  are  collected  are  fertile  centres  of 
contagion.  Particular  forms  of  ringworm  may  occur 
in  single  cases,  or  be  endemic  or  epidemic. 

Their  geographical  distribution  is  interesting,  for 
the  common  microsporon  of  this  country  and 
France  gets  less  frequent  in  Spain  and  Belgium, 
and  disappears  in  Italy  and  Eastern  Europe.  A 
trichophyton  giving  a  peculiar  red-violet  culture  is 
rare  in  London  and  Paris,  but  forms  the  prevalent 
type  in  Parma,  and  so  on. 

Little  is  known  of  the  qualities  of  soil  favourable 
to  the  growth  of  the  fungi  in  the  human  skin.  The 
fungi  differ.  Some  like  children,  some  adults.  The 
microsporon  and  common  endothrix  trichophyton 
especially  attack  children,  and  those  with  finer  fair 
hair  are  perhaps  preferred  to  those  with  coarser 
dark  hair.  There  is  no  evidence,  however,  that 
any  particular  constitutional  state  predisposes  to 
attack  or  favours  the  growth.  In  warm  countries 
many  forms  of  ringworm  flourish  under  conditions 
of  heat  and  moisture.  Generally  speaking,  it  may 
be  said  that  these  fungi  occur  mostly  in  the  poorer 
classes  or  communities,  where  they  are  favoured  by 
personal  habits,  and  greater  facilities  for  inoculation 
and  persistence. 

Symptoms. — The  ringworm-fungi  give  rise  to 
characteristic  lesions  in  the  epidermic  structures 
invaded,  and  when  one  fungus  only  was  recognised 
it  was  customary  to  discuss  the  symptoms  regionally. 
It  will  be  seen,  however,  that  all  fungi  do  not 
affect  all  sites. 

Ringwor/n  of  glabrous  regions  (commonly  called 
Tinea  circinata,  from  the  character  of  the  lesions) 
may  be  caused  by  all  these  fungi,  and  the  latter 
grow  excentrically  and  regularly,  and  set  up  an 
inflammatory  reaction,  which  varies  widely  with 
different  fungi.  In  the  majority  of  cases,  enlarging 
red  perfectly  rounded  macules  or  slightly  infil- 
trated areas  are  produced,  either  scaly  or  bearing 
superficial  vesicles  or  pustules,  with  or  without  special 
implication  of  the  follicles.  The  rate  of  extension 
varies,  but  is  usually  rapid,  and  the  areas  have  a 
marked  tendency  to  clear  up  in  the  centres,  owing 
either  to  the  lessened  activity  of  the  fungus  or  the 
tolerance  of  the  tissues,  so  that  the  spreading  margin 
(scaly,  vesicular,  or  pustular)  stands  out  prominently, 
and  rings  are  formed,  whence  the  name  ringworm. 
Rarely  concentric  rings  are  formed.  The  follicles  and 
lanugo-hairs  may  be  involved.  The  Microsporon 
Audouini  causes  small  and  ephemeral  macules,  but 
some  trichophyta  form  lesions  of  great  extent,  and 
may  be  persistent.  The  variations  in  aspect  are 
mostly  due  to  the  qualities  of  the  parasite  and  its 
products,  and  are  to  a  great  extent  constant  for 
each  species  of  fungus.  There  may  only  be  a  single 
lesion,  or  by  auto-inoculation  many  may  arise  and 
become  confluent  to  form  gyrate  patterns.  They 
usually  occupy  exposed  regions,  but  may  be  more 
or  less  generalised.  One  or  two  lesions  call  for 
special  remark.  Some  fungi,  especially  some  tricho- 
phyta of  animal  origin,  whether  they  are  inocu- 
lated on  the  uncovered  parts  of  the  glabrous  skin 
or  in  hairy  regions,  such  as  the  scalp  and  beard, 
set  up  an  agminate  pusttdar  folliculitis,  which  is 
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known  as  the  Kerion  of  Celsns.  The  lesion  com- 
mences by  a  firm  cedematous  lesion,  simulating  a 
furuncle,  but  less  painful,  situated  around  a  pilo- 
sebaceous  follicle,  within  which  suppuration  occurs. 
Pretty  rapidly  surrounding  follicles  become  simi- 
larly involved,  and  a  perfectly  round,  red,  granu- 
loma-like  projecting  swelling  is  evolved,  which 
may  attain  7-S  centimetres  in  diameter.  The 
follicles  exude  pus  freely,  and  a  crust  forms.  The 
diseased  hairs  are  detached  from  the  papillae  and 
fall  out,  thus  effecting  a  spontaneous  cure  of  the 
lesions. 

Again,  there  is  a  special  phase  affecting  the 
inguinal  regions  primarily  {T.  iuguiiialis),  and 
firom  the  secondary  complications  brought  about  by 
scratching,  &c. ,  it  has  been  included  with  ery- 
thrasma  and  some  forms  of  superficial  dermatitis 
under  the  generic  term  Eczema  marginatum.  This 
ringworm  is  apparently  due  to  a  special  tricho- 
phyton-fungus,  which  does  not  infect  the  hairs,  and 
it  is  notable  that  almost  all  the  adult  members  of  a 
household  may  be  attacked  at  the  same  time.  The 
ringworm  begins  as  a  small  red  itching  spot, 
spreads  downwards  on  the  thigh  by  a  marginal 
border,  scaly  or  vesicular,  and  may  also  advance 
over  the  genitals,  perinxum,  buttocks,  and  pubes. 
A  similar  state  of  things  may  be  found  in  the 
axilla. 

It  will  be  convenient  to  refer  here  to  Ihe  subject 
of  tropical  ringworm.  The  trichophyta  are  ex- 
ceedingly common  and  flourish  actively  in  damp 
warm  atmospheres.  In  India  there  is  a  marked 
incidence  in  the  rainy  season,  and  the  eruptions  die 
down  after  a  time,  to  reappear  again  in  the  follow- 
ing year.  No  doubt  a  number  of  different  fungi  are 
concerned,  and  possibly  each  country  has  its  special 
flora  ;  but  the  subject  has  not  yet  been  worked  out 
by  modern  methods  of  investigation.  Though 
hairy  regions  may  be  affected,  ringworm  of  glab- 
rous skin  seems  to  be  far  more  common,  and  has 
monopolised  attention.  It  occurs  nearly  always 
in  adult  life,  and  may  attack  any  region  ;  but  in 
India  and  elsewhere  it  commences  very  frequently 
and  has  its  headquarters  in  the  inguinal  region  of 
the  male,  like  the  T.  inguinalis  of  Europe,  but  in 
the  hotter  climates  it  is  apt  to  spread  far  more 
widely  and  rapidly,  to  cover  wide  areas  with  con- 
fluent-margined patches  from  the  knee  upwards 
over  the  body.  Sweating  and  scratching  cause  a 
secondary  eczematoid  dermatitis,  and  the  intense 
irritation  may  be  most  distressing  and  sleep-destroy- 
ing. Chronic  patches  may  get  much  thickened  and 
pigmented,  and  on  the  hands  and  feet  may  be 
intractable  and  present  great  difficulties  in  dia- 
gnosis.   Sec  p.  17 17. 

Ringworm  of  the  Scalp,  or  T.  capitis,  usually 
has  special  objective  features,  because  the  circular 
or  circinate  rounded  areas  with  excentric  spread  due 
to  the  growth  of  the  fungi  in  the  surface-epithelium, 
and  comparable  to  Tinea  circinata  of  glabrous  skin, 
are  ephemeral,  and  give  place  to  the  destruction  of 
the  hair  which  dominates  the  picture.  We  shall 
have  occasion  to  describe  in  detail  this  hair-infection, 
which  in  this  country  is  due  in  almost  all  cases  to 
one  of  two  kinds  of  fungus,  the  Microsporon 
Aiidouini  or  the  common  endothi-ix  trichophyton. 
They  affect  children  particularly,  and  very  rarely 
the  adult,  but  other  forms  of  trichophyton  may  in- 
fect the  adult  scalp,  and  Surgeon-major  Garden 
wrote  in  1876  that  ringworm  of  the  scalp  was  very 
common  in  the  native  army  in  India.    Fungi  of 


animal  origin  may  set  up  vesiculo-pusLular  (cat)  or 
pustular  infiltrated  patches  (cattle),  and  the  kerion, 
which  we  have  already  described,  is  occasionally 
met  with.  Sabouraud  thinks  that  kerion  is  in- 
variably due  to  ectothrix  fungi  of  animal  origin, 
but  English  observers  hold  it  may  be  associated 
with  the  microsporon,  and  the  writer  finds  the 
usual  kerion  of  children's  scalps  in  London  is  due 
lo  an  endothrix  fungus. 

Ringworm  of  the  Beard  ( T.  barhcc,  7'.  sycosis)  is 
fairly  common  in  England,  and,  as  in  the  scalp,  may 
commence  by  circinate  lesions,  though  the  hair- 
infection  or  the  folliculitis  produced  are  the  striking 
features.  As  in  the  scalp,  also,  most  varied  appear- 
ances are  brought  about  by  different  species  of  fungi. 
The  most  common  picture  is  produced  by  multiple 
areas  of  agminated  or  conglomerate  pustular  follicu- 
litis analogous  to  that  described  as  kerion,  and  due 
10  a  horse-fungus.  From  the  horse  also  comes  a 
fungus  which  sets  up  a  less  degree  of  inflammation, 
but  vesiculo-pustular  and  encrusted,  sometimes  simu- 
lating eczema  or  sycosis.  Highly  inflammatory  lesions 
may  be  set  up  again  by  cattle-ringworm.  In  strik- 
ing contrast  there  are  phases  in  which  the  inflam- 
matory symptoms  are  practically  absent,  so  that  we 
only  see  very  short  stumps  studding  the  beard-area 
and  the  follicle-mouths  surrounded  by  a  little  red- 
ness, or  only  scaliness.  A  bird-ringworm,  with  rose- 
coloured  culture,  has  been  isolated  from  these  lesions, 
and  another  with  a  violet  culture.  The  eyelids 
may  be  involved  in  rare  cases. 

Ringworm  of  the  Nails  (T.  ttngninm  or  Onycho- 
mycosis) is  invariably  due,  according  to  Sabouraud, 
to  the  various  species  of  animal  trichophyta.  It  is 
rare  in  this  country  and  in  I'aris.  The  clinical 
characters  are  similar  in  all  cases,  viz.  thickening, 
discolouration  and  friability  of  the  nail.  Excep- 
tionally a  single  finger-nail  is  affected,  more  often 
several,  irregularly  and  on  both  hands,  rarely  all  the 
nails.    The  toe-nails  may  also  suffer.    Sec  p.  1054. 

Mycology.  —  Cultnres  of  the  fungi  can  be  ob- 
tained on  suitable  media  from  the  epidermic  lesions, 
and  the  same  type  of  malady  be  reproduced  by  in- 
oculation of  the  cultures.  In  culture  each  family 
has  its  formal  and  proper  biological  characters,  and 
Iiy  culture  each  fixed  botanical  species  can  be  dif- 
ferentiated, for  '  a  given  fungus  upon  a  given  medium 
of  culture  takes  a  form  personal,  specific  and  in- 
variable '  (.Sabouraud).  The  technique  for  the  isola- 
tion and  pure  cultivation  of  these  fungi,  the  compo- 
sition of  the  media,  and  the  methods  of  inoculation 
in  animals,  require  detailed  study,  and  the  reader  is 
referred  to  special  works  for  information.  As  to 
mycology,  the  ringworms  belong  to  the  .^/ncedines  or 
moulds,  and  hence  are  filamentous  fungi,  repro- 
ducing themselves  by  external  spores.  Each  fila- 
ment is  composed  of  cylindrical  cells  placed  end  to 
end,  and  the  cells  are  composed  of  a  cellulose 
envelope  containing  protoplasm.  The  filaments 
may  be  composed  of  long  cells,  giving  the  appear- 
ance of  a  tube  partitioned  at  comparatively  long 
intervals  (plain  filaments),  or  of  short  cells,  and 
then  oval,  round  or  square,  forming  a  chain-like  or 
necklace-like  filament  (spornlated  filaments).  A 
filament  may  break  up  into  its  constituent  cells, 
which  are  then  called  spores,  ljut  they  are  internal 
or  mycelial  spores,  and  are  not  a  part  of  true  fructi- 
ficative  organs.  The  filaments  of  both  sorts  are 
commonly  called  mycelia,  and  the  whole  is  the 
vegetative  part  of  the  fungus,  which  may  be  repro- 
duced by  any  of  its  segments.     Under  favourable 
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conditions  of  culture  the  filamentous  meshwork  or 
thalhis  sends  down  root-like  filaments  (the  mycelium 
proper  of  mycologists)  into  the  substance  on  which 
the  fungus  grows,  and  emits  to  the  free  air  aerial 
filaments.  The  latter  give  off  special  branches 
[liyphiE)  bearing  true  external  spores  or  conidia, 
which  constitute  the  true  organs  of  fructification, 
and  on  which  mycologists  largely  depend  for  pur- 
poses of  classification.  In  the  imperfectly  aerated 
submerged  portion  of  a  culture,  numerous  meta- 
morphoses of  the  filaments  are  found,  some  of  which 
are  regarded  by  some  observers  as  various  phases  of 
reproductive  organs,  and  of  corresponding  import- 
ance. 

The  study  of  these  various  changes  in  sections  of 
the  cultures  is  not  satisfactory.  The  Continental 
method  of  examining  the  mycology  of  these  ring- 
worm-fungi has  been  for  the  most  part  the  '  hang- 
ing drop,'  but  by  this  method  the  aerial  hyphse  tend 
to  be  imperfectly  developed.  Sabouraud  by  this 
method  concluded  that  the  microspora  belong  to  an 
entirely  different  family  from  that  of  the  trichophyta. 
Thus,  in  the  latter,  he  describes  the  fructification 
as  taking  a  bunch-of-grapes  formation,  while  that 
of  the  microspora  is  on  a  different  plan.  Colcott 
Fo.x  and  Blaxall,  by  making  Klatsch  or  impression- 
specimens  of  the  aerial  filaments  from  plate-cultures, 
demonstrated  that  both  the  microspora  and  tricho- 
phyta were  closely  related  by  these  organs  of  fructi- 
fication. In  each  group  delicate  hyphse  form, 
supporting  external  spores  or  conidia,  and  though 
these  spore-bearing  organs  differ  slightly  in  detail, 
the  plan  is  similar  in  all. 

For  immediate  microscopical  examination  a 
suspected  hair  should  be  carefully  extracted,  if  pos- 
sible entire.  Should  the  root-sheath  come  away 
with  the  hair,  the  relations  of  the  fungus  are  very 
completely  shown.  The  hair,  from  which  grease 
can  ise  extracted  by  ether,  should  be  immersed  in  a 
drop  of  Liquor  Potassae,  B.P. ,  on  a  glass  slide, 
and  care  must  be  taken  not  to  press  down  the  cover- 
slip  unduly  or  the  relations  of  the  fungus  to  the 
hair  are  disturbed.  The  clearing  of  the  specimen 
should  be  watched.  A  low  power  will  display  the 
general  aspect,  and  a  magnifying  power  of  about 
800  diameters  is  desirable  for  a  study  of  details.  If  it 
is  desired  to  preserve  the  specimen,  the  potash  can  be 
washed  out  with  a  15-per-cent.  solution  of  spirit 
and  water  before  staining.  Sabouraud  advocates 
potash-solutions  up  to  40-per-cent.  strength.  Scales 
can  be  examined  in  a  similar  manner,  after  dissocia- 
tion with  needles.  Pits  can  be  investigated  imme- 
diately, after  being  spread  out  between  two  glasses. 
Nails  require  preliminary  powdering  with  a  sterilised 
nail-file.  The  fungus  is  conveniently  stained  on  a 
slide  by  the  following  method.  Stain  in  gentian- 
violet  aniline-water  and  fix  in  Gram's  iodine-solu- 
tion ;  decolourise  in  aniline-oil,  watching  the  pro- 
cess ;  dissolve  out  the  aniline-oil  with  xylol  and 
mount  in  Canada  balsam  in  xylol.  The  micro- 
sporon-fungus  stains  well  in  a  few  minutes,  and 
the  epithelial  tissue  needs,  therefore,  less  decolouri- 
sation  ;  but  the  endothrix  trichophyton  requires  a 
prolonged  soaking,  sometimes  one  hour,  and  a 
corresponding  decolourisation  of  the  hair,  which 
may  be  advanced  by  mixing  a  drop  of  nitric  acid 
with  a  few  drops  of  aniline-oil,  and  afterwards 
soaking  the  acid  out  with  pure  aniline-oil. 

A  few  words  may  be  added  on  the  method  of 
examining  the  scalp.  The  patient  should  be  placed 
in  a  good  light,  and  with  the  blade  of  a  pair  of 


epilating  forceps  the  hair  should  be  turned  over  in 
a  direction  against  the  lie  of  the  hair.  The  elastic 
healthy  hair  flies  back  to  its  place,  while  the  diseased 
stumps  do  not.  The  operator  should  use  a  magni- 
fying glass,  preferably  a  watchmaker's  glass,  as  it 
leaves  both  hands  free.  In  this  way,  with  a  little 
practice,  the  eye  detects  any  signs  of  disorder  in 
the  scalp,  such  as  scales,  and  the  presence  of  any 
hair  which  departs  from  the  normal  in  length, 
shape,  or  colour.  Scales  should  be  lifted,  as  they 
often  hide  very  short  or  incurved  stumps. 

Diagnosis. — From  a  clinical  point  of  view, 
a  lengthy  section  might  be  devoted  to  the  dia- 
gnosis. In  the  first  place,  all  round  or  circinate, 
scaly  or  congestive,  or  vesiculo-pustular  eruptions 
must  be  considered,  and  these  would  include 
pityriasis  alba,  eczema  seborrhoicum,  erythema 
multiforme,  psoriasis,  lupus,  syphilides,  leprides, 
circinate  impetigo  contagiosa,  &c.  Further,  we  have 
to  consider  the  more  marked  inflammatory  phases, 
and  alopecia,  with  its  atrophied  '  note  of  exclama- 
tion ■  stumps.  In  untreated  cases  the  task  is  com- 
paratively easy,  but  the  difficulty  arises  when  com- 
plications such  as  eczema  mask  the  typical  features, 
or  when  the  areas  of  disease  are  broken  up  and 
defaced  by  treatment,  or,  lastly,  towards  the  termi- 
nation of  a  scalp-case,  when  only  a  few  isolated 
stumps  crop  up.  It  is  essential  for  a  correct  dia- 
gnosis that  the  observer  should  be  thoroughly  skilled 
in  the  detection  of  the  fungus  and  the  charac- 
teristically diseased  hairs,  for  without  this  no 
amount  of  detailed  description  will  avail. 

Tinea  due  to  Microspora  [Gruhy-Sabour- 
aiid). — This  ringworm  contributes  something  like 
90  per  cent,  of  the  cases  of  ringworm  of  the  scalp  in 
London,  and  most  cases  are  due  to  the  fungus 
described  by  Gruby  as  Microsporon  Audoititii.  A 
microsporon,  however,  has  been  cultivated  from 
the  horse,  and  another  from  the  dog,  which  may 
be  contracted  by  human  beings.  So  also  a  ring- 
worm derived  from  the  cat  (Fox  and  Blaxall)  is  not 
infrequent  in  the  child,  and  is  probably  a  micro- 
sporon. The  so-called  Microsporon  minutissimum 
of  Erythrasma  and  the  Microsporon  furfur  of  Pity- 
riasis versicolor  do  not  belong  to  this  family. 

The  Microsporon-family  is  easily  distinguished  by 
the  objective  characters  of  the  eruption  and  of  the 
diseased  hairs,  by  the  morphological  characters  of 
the  parasite  in  the  lesions,  and  by  the  cultural 
peculiarities  of  the  fungi. 

The  Microsporon  Audouini  is  apparently  exclu- 
sively human,  and  attacks  the  scalp-hair  with  avidity 
(T.  tonsurans),  the  glabrous  skin  only  slightly  (T. 
circinata),  bid  never  the  beard  or  nails.  It  is  rarely 
contracted  before  three,  and  more  rarely  still  after 
fourteen,  years  of  age.  Puberty  seems  to  determine 
its  extinction,  but  within  these  limits  its  duration  is 
apt  to  be  prolonged  over  years,  during  which  period 
it  remains  highly  contagious. 

The  characteristic  of  this  ringworm  is  the  pre- 
dilection for  the  scalp  and  the  formation  there  of 
considerable,  more  or  less  rounded,  scaly  areas, 
over  which  almost  every  hair  becomes  invaded  by 
the  fungus  and  thus  rendered  fragile,  lustreless, 
decolourised,  and  broken  off  about  5-7  millimetres 
above  the  skin.  Hence  the  qualifying  term  ton- 
surans applied  to  this  and  other  ringworms  in  which 
the  scalp-hairs  are  so  diseased.  These  stumps  may 
be  straight,  bent,  or  twisted  by  entanglement  in  the 
scales,  and  lie  about  in  different  directions.  One 
can  extract  between  the  fingers  a  bunch  of  diseased 
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>tumps  which  break  off  in  the  follicle,  leaving  a 
portion  of  the  diseased  hair.  A  further  distinctive 
feature  is  a  grey  sheath  on  the  stump  extending 
upwards  for  about  3  millimetres  from  the  mouth  of 
the  follicle.  This  adherent  sheath  is  due  to  a 
mosaic  of  spores,  and  must  not  be  confounded  with 
an  occasional  sheath  of  epithelial  scales.  When 
the  hair  is  cut  in  a  typical  case  the  pattern  of  one 
or  more  large  parent-patches  with  numerous  satel- 
lites in  all  stages  of  evolution  is  notable.  Some- 
times when  the  case  comes  under  observation  there 
may  be  only  a  single  patch,  or  at  other  times  by  dis- 
semination and  confluence  of  patches  the  greater 
part  of  the  scalp  may  be  involved.  The  degree  of 
inflammation  set  up  is  very  slight,  and  the  areas  are 
only  occasionally  reddened  and  ringed.  In  the 
scalp  the  marked  inflammatory  effects,  however, 
known  as  kerioii,  and  lesser  degrees,  may  on  rare 
occasions  be  associated  with  this  family  of  fungi, 
possibly  due  to  members  of  animal  origin.  Lastly, 
the  objective  features  may  be  masked  on  the  one 
hand  by  the  effects  of  scratching,  weeping  eczema, 
seborrhoea,  and  pus-inoculation  from  pediculosis, 
and,  on  the  other  hand,  stumps  may  be  worn 
down  by  rubbing,  scales  removed  by  treatment, 
and  towards  the  end  of  a  case  only  a  few  hairs 
or  perhaps  only  a  single  diseased  hair,  and  that 
a  comparatively  long  one,  may  remain.  It  is, 
therefore,  obvious  that  the  medical  man  must  be 
thoroughly  versed  in  the  detection  of  the  diseased 
hairs. 

On  the  glabrous  skin  reddened  scaly  rounded 
macules,  sometimes  ringed,  are  not  infrequently 
seen  about  the  face,  neck,  and  shoulders  at  the 
outset,  and  in  the  course  of  neglected  cases,  but 
tend  to  die  away  spontaneously.  M.  Audouini 
does  not  care  about  the  glabrous  skin,  but  the 
species  isolated  from  the  cat  by  Fox  and  Blaxall 
cause  striking  multiple  circinate  lesions  of  the  skin. 
Adults  in  intimate  contact  with  the  children  may 
also  contract  a  lesion,  but  the  scalp  is  very  rarely 
affected  in  them. 

The  microscopical  appearances  of  the  diseased 
hairs  are  also  highly  characteristic.  On  the  surface 
of  the  bulb  will  be  found  columns,  two  or  three 
deep,  of  spores  extending  upwards  towards  the 
shaft,  and  at  the  lower  part  of  the  latter  they  join  a 
dense  mosaic  of  spores,  each  2-3  ^.  diameter  and 
polyhedral  from  mutual  pressure.  This  mosaic 
adheres  to,  and  encases,  the  hair,  and,  as  we  have 
pointed  out,  extends  beyond  the  intrafollicular  por- 
tion of  the  shaft  some  3-5  millimetres.  Beyond 
that  again  to  the  free  end  a  few  collections  of  spores 
will  be  found  dotted  over  the  shaft.  Careful  focus- 
sing will  convince  the  observer  that  these  spores  are 
outside  the  hair.  Beneath  this  sheath,  however,  and 
in  the  hair,  a  certain  amount  of  mycelium  is  found. 
It  ends,  except  in  some  dead  hairs,  just  above 
the  bulb  in  clubbed  feelers  forming  a  well-marked 
fringe.  It  is  more  or  less  obscured  higher  up  by 
the  mosaic  of  spores,  but  characteristic  little  pieces 
with  irregular  branching  are  seen  again  towards  the 
free  end.  The  mycelial  threads  are  generally  plain, 
but  occasionally  more  or  less  s|3orulated.  It  should 
be  stated  that  Sabouraud  describes  the  mycelium 
in  the  hair  as  giving  off  lateral  branches,  and  these 
others,  until  very  fine  ones  penetrate  the  cuticle  of 
the  hair  and  end  by  giving  rise  to  a  series  of 
spores  attached  to  one  side  of  the  branch  (an 
organ  of  fructification).  The  writer  controverts  this 
view. 


Tinea  due  to  Megalospora  {Trichophyta, 
Trichophytosis ;  Fr.  Triclwbhytic).  — The  trichophy- 
/w-fungi  form  a  family  of  which  many  different  fixed 
species  are  already  known.  Some  are  rare,  and  as 
investigations  proceed  in  other  countries  no  doubt  a 
considerable  list  will  be  formed.  We  already  know 
that  some  are  specially  prevalent  in  particular  coun- 
tries or  places.  These  trichophyta  are  arranged  in 
two  great  groups.  In  one  (Endothrix)  the  fungus 
attacking  a  hair  becomes  localised  exclusively 
within  such  hair.  In  the  other  the  fungus  either 
remains  outside  the  hair  in  its  intrafollicular  portion 
(Ec/otkrix),  perhaps  invading  the  epithelium  of  the 
follicle,  or  also  enters  the  hair  and  is  found  both 
within  and  without  [Endo-ectothrix).  The  writer 
doubts  the  existence  of  a  pure  ectothrix  type.  Some 
fungi,  however,  as  in  the  case  of  the  Microsporon 
furfur,  do  not  appear  to  attack  the  hair  at  all,  e.g. 
the  one  causing  T.  ingtiinalis.  Only  certain  varieties 
attack  the  nails.  When  the  hairs  are  infected  they 
are  rendered  fragile  and  break  off  to  form  stum]3s, 
as  in  the  microsporon-infeclion. 

The  mycelium  of  the  trichophyta  can  be  easily 
distinguished  from  that  of  the  microspora,  in  that  it 
is  for  the  most  part  sporulated  and  forms  charac- 
teristic beaded  filaments,  and  almost  exclusively  so 
in  the  hair  and  nail.  Then  again,  the  diameter, 
and  consequently  the  size,  of  the  '  spores  '  is  invari- 
ably larger  (4-5  m  to  8-9  /"),  and  the  qualification 
iingalosporo)!  applies  with  few  exceptions.  In  some 
endo-ectothrix  species  a  marked  variation  in  the 
size  of  the  spores  is  noticed. 

The  trichophytic  lesions  appear  under  two  aspects 
— one  practically  without  inflammatory  reaction,  so 
that  in  the  regions  of  the  scalp  and  beard  the  hair- 
lesions  are  the  prominent  feature  ;  the  other  charac- 
terised habitually  by  more  or  less  marked  inflain- 
niation,  which  is  focussed  about  the  follicles  and 
makes  the  hair-infection  a  secondary  feature.  An 
endothrix  trichophyton,  which  with  the  Microsporon 
Audouini  causes  the  bulk  of  the  ringworm  in  chil- 
dren, is,  like  the  latter,  exclusively  human.  The  rest 
are  probably  of  animal  origin,  and  among  them  are 
those  causing  the  marked  inflammatory  reaction 
and  pustular  folliculitis. 

Endothrix  Trichophytosis.  —  Special  attention 
must  be  directed  to  the  coiiii/ion  largc-spoyed  Endo- 
thrix trichophyton  of  childhood,  giving  yellow 
crateriform  cultures  on  Sabouraud's  proof-medium. 
This  fungus,  which  appears  to  be  exclusively  hvnnan, 
attacks  the  scalp  and  glabrous  skin  of  exposed  re- 
gions, but  never  the  beard  and  nails  (Sabouraud). 
It  is  almost  as  common  in  the  elementary  schools 
of  Paris  as  the  Microsporon  .\udouini,  but  among 
hospital  out-patients  in  western  London  it  forms 
only  about  2  or  3  per  cent,  of  the  scalp-cases.  In 
certain  institutions,  however,  it  is  very  common.  It 
attacks  children  especially,  but  may  survive  puberty 
to  perhaps  twenty  years  of  age.  The  glabrous  skin 
of  the  adult  may  be  occasionally  involved,  but  not 
the  scalp  (Sabouraud). 

The  clinical  picture  is  characteristic.  More  fre- 
quently than  microsporon,  this  fungus  causes 
multiple  lesions  of  the  glabrous  skijt  (face,  neck, 
and  hands),  and  they  are  apt  to  be  larger,  but  still 
small  and  ephemeral,  more  often  circinate,  and 
longer-lived.  They  begin  as  lenticular,  prominent, 
rosy  patches,  punctate  owing  to  more  active  con- 
gestion about  the  glandular  orifices.  They  extend 
to  form  circular  areas  with  raised  red  borders,  finely 
scaly  or  faintly  vesicular,  while  the  centres  fade  with 
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some  scaling.  Let  it  be  noted  that  the  occurrence 
of  such  lesions  where  children  are  congregated 
always  calls  for  a  careful  examination  of  the  heads. 

In  the  scalp  the  initial  symptom  is  a  rosy  cir- 
cinate  lesion  of  rapid  extension  and  short  existence, 
so  that  it  usually  escapes  observation.  The  fungus 
enters  the  follicles  and  then  the  hairs,  but,  contrary 
to  the  microsporon,  it  selects  some  hairs  only.  If 
an  infected  scalp  be  carefully  and  systematically  exa- 
mined, a  number  of  little  scaly  areas  will  be  found 
disseminated  over  the  surface,  each  bearing  a  single 
stump  or  groups  of  two  to  ten  darkened  swollen 
stumps  interspersed  among  healthy  hairs.  These 
stumps  are  so  fragile  that  they  tend  to  break  off 
close  to,  or  within,  the  mouth  of  the  follicle 
('  black-dot  ringworm  '),  and  the  desquamation  pre- 
sent often  hides  the  growing  stump  and  causes  it 
to  become  incurved  or  twisted  in  a  spiral.  Never- 
theless, straight  stumps,  quite  as  long  as  those  seen 
in  microsporon,  may  be  met  with,  and  also  light- 
coloured  ones  in  fair-haired  children.  There  are, 
therefore,  no  large  initial  patches,  over  which 
almost  every  hair  is  broken  off,  as  in  microsporon- 
infection.  However,  the  small  areas  tend  to  enlarge 
and  gradually  to  infect  more  and  more  hairs,  so 
that  in  long-standing  or  severe  cases  the  greater 
part  of  the  scalp  may  be  covered  with  large  con- 
fluent areas. 

Microscopical  examination  of  scales  discloses 
mycelial  threads  dividing  dichotomously,  some 
plain  and  others  sporulated,  the  latter  composed  of 
equal-sized,  rounded,  or  oblong  segments,  flattened 
at  the  junction  with  the  next  cell.  Hairs  in  the 
early  stages  of  infection  show  sporulated  mycelium 
winding  over  the  intrafoUicular  portion  of  the  shaft 
and  entering  the  hair  beneath  the  cuticle.  In  the 
fully-infected  hair  all  this  outside  fungus  disappears, 
as  may  be  ascertained  with  certainty  when  the  root- 
sheath  remains  attached,  and  the  shaft  is  found 
packed  with  monomorphic  rectilinear  sporulated 
filaments  (4-6  m  broad).  They  terminate  in  a  fringe 
above  the  bulb.  The  cuticle  remains  intact  for  a 
long  time,  and  the  chains  do  not  break  up  readily. 
Thus  the  size  of  the  cells,  the  chain-formation,  and 
the  exclusive  location  in  the  hair,  except  in  the  early 
stages,  and  the  absence  of  a  mosaic  sheath  clearly 
differentiate  the  picture  from  that  of  microsporon. 

Sabouraud  says  that  other  endotkrix  tricho- 
phyta  are  met  with  exceptionally,  and  are  only 
differentiated  by  culture,  though  there  may  be  cer- 
tain clinical  differences,  such  as  the  formation  of  an 
initial  large  patch.  In  London  there  is  a  well- 
marked  form  of  kerion  of  the  child's  scalp  due  to 
an  endothrix  trichophyton  of  uncertain  origin,  and 
the  same  or  another  may  set  up  a  vesiculo-pustular 
ringworm  of  glabrous  regions. 

Ectothrix  and  Endo-ectothrix  Trichophyta.  — 
These  fungi  are  of  animal  origin,  and  those  more 
commonly  met  with  in  this  country  set  up  marked 
inflammatory  reaction  about  the  follicles,  culmi- 
nating in  the  agminated pustular  folliculitis  which  we 
have  described  as  kerion.  Thus  there  is  an  im- 
portant group  giving  characterislic  white  cultures  on 
Sabouraud's  proof-medium.  One  isolated  from  the 
cat  sets  up  vesiculo-pustular  circinate  lesions  in  man. 
A  horse-specimen  is  not  at  all  infrequent,  especially 
in  the  beard,  and  causes  raised  inflammatory  patches 
of  agminated  suppurating  perifolliculitis.  A  third 
from  the  calf  is  a  frequent  cause  of  angry  pustular 
ringworm  of  the  hands,  forearms,  face,  and  neck  in 
some   country  districts.     Belonging  to  a  second 


category  is  another  horse-fungus,  setting  up  a  lesser 
degree  of  inflammation,  which  may  simulate  crusted 
eczema.  To  a  third  group  belongs  a  fungus  con- 
tracted from  birds,  which  sets  up  a  very  slight  degree 
of  dry  inflammation.  And,  fourthly,  a  fungus  of 
unknown  origin  simply  affects  the  hair  without 
causing  any  notable  reaction.  Lastly,  we  may 
mention  a  ringworm  almost  indistinguishable  from 
the  common  endothrix,  except  that  a  large  parent- 
patch  is  formed  on  the  scalp,  surrounded  by  satel- 
lites, each  studded  with  swollen  black  stumps 
broken  off  in  the  follicles.  Sabouraud  indeed 
formerly  described  this  as  an  endothrix  fungus, 
and  called  the  ringworm  peladoid,  from  a  certain 
simulation  of  Alopecia  areata. 

Microscopical  examination  discloses  the  sporulated 
filaments  characteristic  of  the  trichophyta.  The 
constant  presence  of  the  fungus  outside  the  hair  in 
the  follicle  or  in  its  wall  will  distinguish  it  from  the 
endothrix  group,  and  confusion  can  only  arise  with 
an  endothrix-infection  in  its  early  stage  before  the 
fungus  has  died  away  from  the  follicle.  The  size 
of  the  fungus-elements  and  the  almost  exclusive 
presence  of  sporulated  threads  will  facilitate  the  dis- 
tinction from  microsporon.  Error  can  only  arise 
from  the  dense  massing  of  the  filaments  around  the 
hair,  so  that  the  chain-formation  is  obscured.  This 
sheath  is  not  in  mosaic.  In  rare  cases,  too,  the 
fungus  is  comparatively  small,  and  not  strikingly 
larger  than  microsporon.  The  fungus  has  an  intra- 
foUicular location,  and  the  sheath  around  the  hair 
does  not  extend  well  beyond  the  follicle. 

Treatment. — There  is  no  method  of  dieting  or 
internal  medication  known  which  will  so  alter  the 
soil  as  perceptibly  to  retard  or  prevent  the  growth 
of  the  fungi,  or  directly  kill  the  parasite.  Obvi- 
ously, however,  it  will  be  proper  to  correct  any 
departure  from  the  standard  of  health  presented  by 
the  patient. 

The  spread  of  these  diseases  would  be  greatly 
curbed  if  all  children  were  systematically  inspected 
before  admission  to  schools  or  other  institutions, 
and  at  stated  intervals  afterwards.  So  also  hair- 
dressers and  Ijarbers  should  take  special  precautions 
to  prevent  contamination. 

Every  child  found  to  be  suffering  from  ringworm 
should  be  isolated,  as  far  as  possible,  from  other 
children,  and  separate  toilet-requisites  should  be 
provided  and  kept  disinfected.  The  source  of  con- 
tagion should  also  be  traced  if  possible. 

The  principles  only  which  should  govern  the 
local  treatment  can  be  discussed  here,  as  it  would 
be  impossible  to  give  in  detail  all  the  remedies  and 
methods  so  strongly  recommended  from  time  to 
time.  We  know  that  the  fungi  can  be  destroyed 
by  many  agents,  for  instance  a  culture  is  readily 
killed  by  formalin-vapour.  The  difficulty  in  effect- 
ing our  purpose  is  almost  entirely  the  problem  of 
making  the  parasiticide  penetrate  to  the  fungus. 

Ri)ig7i)orm  of  the  glabrous  skin  can  as  a  rule  be 
readily  exterminated,  because  the  fungus  grows  in 
the  superficial  layers,  and  we  can  remove  these  by 
causing  exfoliation,  so  that  our  remedies  easily  reach 
the  parasite.  Thus  repeated  painting  with  tincture 
of  iodine  is  very  successful,  and  any  one  of  the 
numerous  parasiticides  can  be  applied  in  the  form 
of  lotions,  liniments,  pigments  or  ointments,  care 
being  taken  to  regulate  the  strength  so  that  unneces- 
sary pain  or  inflammatory  reaction  is  avoided.  Invete- 
rate areas  of  ringworm,  as  in  chronic  T.  inguinalis, 
sometimes  require  a  combination  of  remedies  which 
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are  resolvent  and  parasiticide,  and  cause  desquama- 
tion. Goa  powder  in  ointment,  or  moistened  with 
acetic  acid  or  lemon-juice,  is  a  favourite  application 
for  tropical  ringworm. 

Ringi-uorm  of  the  scalp  is  the  phase  which  causes 
most  trouble.  The  following  general  directions  may 
be  given  :  (l)  Where  the  disease  is  limited  to  a 
single  patch  or  two  or  three  areas  the  hair  should 
be  kept  cut  well  round  these  places.  If,  however, 
more  patches  exist — and  careful  search  should  be 
made — it  is  advisable  to  keep  the  hair  over  the 
whole  scalp  cut  or  clipped  very  short,  leaving 
perhaps  a  bordering  fringe  for  the  sake  of  appearance, 
or  even  to  shave,  with  antiseptic  precautions,  at  in- 
tervals. The  latter  proceeding  removes  all  disease 
above  ground,  so  to  speak,  but  the  diseased  areas 
must  be  previously  noted  or  marked.  Epilation  of 
a  zone  of  healthy  hairs  around  the  patches  seems 
unnecessary.  (2)  The  head  should  be  thoroughly 
washed  at  the  outset  with  soft  soap,  or  some 
medicated  soap,  and  all  scales  and  crusts  removed. 
Subsequent  washings  are  useful  occasionally  to 
cleanse  out  plugs  from  the  follicles.  (3)  Fresh 
auto-inoculations  should  be  prevented  by  rubbing 
over  the  whole  scalp  daily  some  parasiticide  appli- 
cation, such  as  weak  formalin-ointment  or  a  gly- 
cerine of  carbolic  acid.  (4)  A  light  head-covering 
should  be  worn  night  and  morning,  and  lined  with 
waxed  paper  to  prevent  soiling  of  the  cap,  pillows, 
&c.  (5)  The  diseased  areas  can  then  be  specially 
attacked.  Various  principles  have  been  tried,  such 
as  the  exclusion  of  oxygen,  the  application  of  para- 
siticides, and  the  removal  of  diseased  hairs  {a)  by 
[causing  them  to  atrophy,  (/>)  by  withdrawing  them 
{epilation),  (c)  by  causing  their  fall  by  setting  up 
perifolliculitis. 

With  regard  to  atrophy  of  the  hairs,  this  happily 
[occurs  now  and  again  accidentally,  so  to  speak,  but 
Icannot  be  produced  at  will.  It  has  most  C(jmmonly 
followed  a  treatment  by  a  thorough  daily  washing 
with  soap  and  water  and  the  mopping  in  of  Cavafy's 
boric-acid  lotion  (Vp  Acid.  Borici,  jj  vel  q.s.  ; 
.^theris  Methylati,  §x  ;  Olei  Rosmarini,  ^ij  ;  Spiri- 
tum  Methylatum,  ad  Jxl,  eight  times  a  day  (Alder- 
smith)  ;  or  the  evil-smelling  parasiticide  gas-water 
(sulphide  of  ammonium  in  an  excess  of  ammonia) 
[dabbed  on  three  or  four  times  daily. 

There  is  an  endless  number  of  parasiticide  appli- 
cations to  select  from,  such  as  the  perchloride,  bin- 
iodide,  oleate,  nitrate,  and  oxides  of  mercury; 
the  .acetate,  sulphate,  and  oleate  of  copper  ;  silver 
nitrate  ;  sulphur,  sulphurous  acid,  hyposulphite  of 
sodium,  and  iodide  of  sulphur  ;  iodine-preparations; 
carbolic,  salicylic,  and  acetic  acids ;  chrysarobin, 
resorcin,  ^-naphthol,  creosote,  thymol  and  men- 
thol, tar-preparations,  formalin,  &c.  These  can  be 
used  in  various  combinations  and  alternations,  in 
the  form  of  lotions,  liniments,  pigments,  ointments, 
pastes,  or  plasters. 

The  selection  of  a  parasiticide  and  its  mode  of 
application  must  depend  on  the  age  and  sensitive- 
ness of  the  child,  the  degree  and  character  of  in- 
flammatory reaction  produced,  and  the  extent  of 
diseased  area.  Thus  equal  parls  of  Ung.  .Sulphuris 
and  Ung.  Acid.  Salicylici  can  be  rubbed  in  freely 
for  prolonged  periods  over  extensive  areas.  Ung. 
Chrysarobin,  however,  will  require  care,  and  will 
often  need  weakening.  A  favourite  ointment  is 
one  composed  of  an  ounce  of  phenol,  of  olive  oil, 
and  of  white  wax  respectively,  two  ounces  of  citrine 
[ointment,  and  half  an  ounce  of  sublimed  sulphur. 


A  pigment  much  used  consists  of  equal  parts  of 
tincture  and  strong  solution  of  iodine  applied  after 
the  area  has  been  cleansed  and  soaked  with  turpen- 
tine. When  the  coating  gets  too  thick  it  can  be 
removed  with  vaseline.  A  very  important  prin- 
ciple has  now  to  be  considered.  We  must  care- 
fully distinguish  between  the  purely  parasiticide 
and  the  inflammatory  effects  produced  by  applica- 
tions. If  we  consider  that  the  diseased  hairs  fit 
closely  into  the  follicles,  are  infiltrated  with  fungus, 
and  embedded  to  a  considerable  depth,  we  neetl 
not  be  surprised  to  find  that  there  is  an  almost 
insuperable  barrier  to  the  penetration  of  the 
parasiticide  into  the  whole  extent  of  the  hair. 
Consequently  experience  teaches  us  that,  in  con- 
trast to  what  we  see  with  ringworm  of  glabrous 
regions,  it  is  almost  impossilile  to  cure  ringworm 
of  the  scalp  with  purely  parasiticide  remedies  ;  at 
any  rate  the  treatment  is  very  prolonged.  Attempts 
have  been  made  to  surmount  this  difticulty  by  using 
media  which  are  supposed  to  penetrate,  such  as 
glycerine,  turpentine,  aether,  chloroform,  acetone, 
benzol,  &c. ,  but  avail  us  little.  On  the  other  hand 
the  majority  of  parasiticides  are  irritants,  and  it  is 
the  constant  irritation  set  up  about  the  follicles 
which  cures  ringworm  by  causing  the  fall  of  the 
diseased  hairs.  Setting  up  mere  desquamation  or 
superficial  serous  catarrh  is  useless,  and  the  latter 
to  be  avoided  entirely.  The  ideal  effect  is  to  excite 
a  deep-seated  folliculitis.  Unfortunately,  scalps 
react  so  differently  that  we  cannot  easily  command 
the  effect  we  aim  at.  Thus  with  a  saturated 
solution  of  Hepar  Sulphuris  in  spirit  very  exten- 
sive cases  may  sometimes  be  rapidly  cured  by 
setting  up  folliculitis,  but  the  remedy  mostly  fails. 
When  we  have  to  deal  with  a  single  patch— and 
extensive  areas  may  be  treated  piecemeal  —it  is  often 
convenient  to  set  up  considerable  inflammation  b)- 
parasiticide  pigments,  such  as  Coster's  paste,  com- 
posed of  Iodine,  ^ij  in  5vj  of  Rectified  Oil  of  Tar, 
or  Biniodide-of-Mercury  pigment  (llydrarg.  iodi 
rubri,  gr.  iv  ad  gr.  vij,  Sodii  lodid.  5SS,  Sp.  Chlorof. 
jij  ad  'jiv,  Aquam  ad  jj).  Or  one  of  the  follow- 
ing ointments  may  be  used,  viz.  Ung.  Cupri 
Oleatis  (,^j-iv  to  jj  of  base)  or  Ung.  Hydrarg. 
()leatis  (Hydrarg.  Oleatis,  5jss  ad  5ijss  ;  Lano- 
lin. Anhyd.  5jss  ad  ^ij  ;  Acidum  (Jleicum  ad  jj) 
(Aldersmith).  In  this  connection  we  will  dis- 
cuss the  important  principle  of  epilation.  If  the 
entire  hair  with  its  bulb,  and  preferably  with  its 
root-sheath,  can  be  drawn  out  with  forceps  we  have 
at  hand  a  radical  method  of  curing  a  patch.  Every 
follicle  so  emptied  is  cured.  Unfortunately  we 
can,  as  a  rule,  only  achieve  our  object  when  the 
hair-papilla  is  invaded  by  inflammatory  exudation, 
and  the  attachment  of  the  hair  is  weakened  or 
completely  severed.  If  the  hairs  break,  epilation  is 
a  waste  of  time,  but  in  the  course  of  any  case  of 
scalp-ringworm  it  is  well  to  try  from  time  to  time 
if  the  hairs  can  be  drawn.  When  we  excite  deep- 
seated  inflammation  by  the  applications  just  men- 
tioned, we  greatly  expedite  the  cure  if  the  dried 
crust  is  carefully  removed  and  the  hairs  epilated 
before  renewing  the  application. 

This  brings  us  to  a  further  development  of  this 
method.  It  is  well  known  that  ringworm-patches 
characterised  by  pustular  folliculitis  and  ihe  agminate 
lesions  of  it,  known  as  kerion,  heal  spontaneously. 
The  diseased  hairs  fall,  and  with  the  casting  out  of 
the  fungus  the  source  of  inflammation  is  gone. 
Aldersmith,  many  years  ago,  elaborated  a  method 
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of  exciting  pustular  folliculitis  and  kerion  by  the 
painless  use  of  croton  oil  ;  and  the  writer  has  long 
been  a  keen  upholder  of  the  value  of  this  method. 
Isolated  patches,  not  bigger  than  half-a-crown,  are 
painted  with  croton  oil,  and  the  area  is  continuously 
poulticed  with  linseed  meal,  which  should  be  fixed 
on  the  part  by  elastic  bands,  and  not  allowed  to 
shift.  From  time  to  time  further  applications  of 
croton  oil  may  be  made,  until  a  raised  boggy  area 
is  formed,  and  then  all  the  diseased  hairs  fall  out  or 
can  be  epilated  entire.  It  is  essential  to  prevent 
any  accumulation  of  pus,  and  this  should  be  bathed 
away  as  fast  as  it  forms.  The  experienced  hand 
never  produces  scars.  In  many  cases  the  writer 
finds  that  the  rubbing  in  of  an  ointment  containing 
one  drachm  of  croton  oil  to  the  ounce  of  parasiti- 
cide ointment  does  equally  well,  and  is  less  risky  in 
inexperienced  hands.  Fingernail-sized  areas  can 
be  painted  with  the  croton  oil.  Where  single 
stumps  are  disseminated  over  the  scalp,  these  can 
be  removed  by  dipping  a  darning-needle  in  croton 
oil  and  needling  the  follicle. 

In  conclusion,  it  may  be  said  that  experience 
teaches  that  the  expeditious  cure  of  ringworm  de- 
mands detailed  attention  on  the  part  of  the  prac- 
titioner or  some  intelligent  attendant  whom  he  has 
instructed.  Merely  writing  prescriptions  and  giving 
general  directions  end  most  unsatisfactorily  to  all 
concerned. 

A  cure  can  only  be  pronounced  after  new  hair  has 
grown,  and  repeated  examinations  have  failed  to 
disclose  any  isolated  diseased  hairs.  The  latter, 
though  breaking  easily,  may  sometimes  escape  recog- 
nition, as  they  tend  to  grow  long  and  may  cling  to  a 
healthy  hair.  Cases  prematurely  certified  as  cured 
are  a  frequent  source  of  unpleasantness  to  all  con- 
cerned. 

Khigworm  of  the  beard  demands  different  treat- 
ment in  different  cases.  Kerion,  as  elsewhere,  soon 
subsides  if  boric-acid  fomentations  are  applied  and 
the  surrounding  skin  is  protected  from  auto-inocula- 
tions. The  less  inflamed  lesions  may  require  a 
strong  ointment.  The  rarer  cases  without  any  in- 
flammation are  very  obstinate,  and  the  hairs  need 
individual  treatment  by  needling. 

J\ingworm  of  the  nails  is  extremely  tenacious, 
and  may  persist  for  many  years.  Dubreuilh  says 
that  the  aspect  of  the  nail  is  not  a  true  guide  to  the 
extent  of  infection,  for  the  fungus  usually  completely 
invades  the  nail.  Treatment,  to  be  efficacious, 
must  attack  the  fungus  by  penetrating  down  to  the 
matrix  and  well  behind  the  subungual  fold.  Pene- 
tration of  the  parasiticides  through  the  nail  is  prac- 
tically impossible.  The  nails  may  be  removed 
under  chloroform,  and  a  parasiticide  applied,  but 
even  then  it  is  essential  to  kill  thoroughly  any  trace 
of  fungus  left  under  the  subungual  fold.  C.  Pel- 
lizzari  and  Dubreuilh  advocate  the  plan  of  setting 
up  a  suppurative  inflammation  of  the  nail-bed,  and 
so  causing  the  fall  of  the  nail.  For  this  purpose 
an  application  composed  of  equal  parts  of  pyrogallic 
acid  and  olive  oil  is  made  twice  daily  all  round 
the  nail.  An  indiarubber  finger-stall  increases  the 
reaction.  The  operator  must  direct  this  treatment 
daily  himself.  Short  of  such  strong  measures  there 
is  nothing  for  it  but  to  soften  the  nail  by  constant 
soaking  in  as  strong  a  potash-solution  as  can  be 
borne,  and  gradually  file  or  scrape  or  cut  away  all 
the  horny  portion  of  the  nail.  When  the  quick 
is  reached  parasiticides  can  be  applied.  Radcliffe 
Crocker  recommends  the  treatment  advocated  by 


Harrison,  of  Bristol,  for  ringworm.  Between  the 
scrapings  he  applies  a  solution  of  Liquor  Potassae 
and  Aqua  Distillata  aa  §.ss..  Potass.  lodid.  5ss. , 
oiled  silk  for  fifteen  minutes  ;  this  is  immediately 
followed  by  a  solution  of  Hydrarg.  Perchlor.  gr.  iv, 
Sp.  Vini  Rectif.  Aq.  Dest.  aa  ^^ss.  similarly  applied 
for  twenty-four  hours.  T.  Colcott  Fox. 

riNEA  FAVOSA.— Synon.  :  Favns  (Lat.,  the 
cells  of  honeycomb) ;  Dermato-mycosis  achorina  ; 
Fr.  Teigne  faveiise  ;  Ger.  Erbgriiid. 

Definition. — A  contagious  affection  of  the  skin 
of  man  and  some  animals  caused  by  the  growth  of 
a  fungus,  the  Achorioii  Schouleinii  {a.-x<^?'-ov,  from 
the  difficulty  in  detecting  the  double-contoured 
cellulose  wall). 

Symptoms. — Favus  may  attack  the  epidermic 
structures  of  hairy  regions,  glabrous  parts,  and 
nails,  but  the  scalp  is  the  most  important,  as  it  is 
the  most  frequent  site  affected,  and  on  account  of  the 
intractability  and  destructive  effects  of  the  disease 
in  this  region.  On  the  scalp  the  fungus  may  first 
extend  in  the  epithelium,  and  occasion  a  circinate 
inflammatory  eruption  of  mild  intensity,  but  usually 
it  rapidly  finds  its  way  into  the  hair-follicle  and 
enters  the  epidermic  wall  and  the  hair.  It  develops 
with  special  luxuriance  around  theinfundibulum,  and 
soon  occasions  a  little  whitish  elevation.  In  some 
weeks  the  latter  enlarges  to  form  a  pathognomonic, 
sulphur-yellow,  intra-epidermic,  superficial,  dry, 
umbilicated  or  cupuliform  disc,  which  has  been 
compared  to  a  lupine-seed  (the  godct  favique, 
scittuhim,  favus);  lying  in  a  red,  moist,  cup-like 
bed,  fashioned  by  the  pressure  of  the  growth  ;  and 
having  a  hair  in  the  centre.  Such  a  disc  may  re- 
main isolated  and  on  occasion  attain  a  diameter 
of  half  an  inch  or  more.  The  disease  is,  however, 
extensive,  and  other  discs  tend  to  form,  but  may- 
remain  disseminated,  or  become  confluent  intO' 
honeycomb-like  masses.  As  these  lesions  enlarge 
and  age,  the  overlying  epithelium  ruptures,  their 
consistence  becomes  more  friable,  the  yellow  colour 
fades,  the  characteristic  aspect  is  lost,  and  a  mortar- 
like crust  results.  As  they  crumble  and  fall  succeed- 
ing formations  are  less  perfect,  the  growth  of  hair 
becomes  less  vigorous,  and  atrophic  baldness  results 
from  pressure.  The  picture,  however,  is  often 
marred  and  complicated  by  the  effects  of  scratching 
and  pustulation,  perhaps  from  pediculi,  and  the 
production  of  ulceration  and  scars.  It  is  remarkable 
that  in  the  most  extensive  cases  a  fringe  of  hair  is 
left  around  the  head.  A  peculiar  mousy  smell  is 
also  noticeable,  which  must  not  be  confounded  with 
the  stale  scent  of  old  dried-up  pus. 

From  the  follicle  the  fungus  invades  the  ^a/r,  which 
gets  lustreless  and  decolourised  from  the  introductioni 
of  air,  but  does  not  become  so  disintegrated  and 
broken  off  as  in  ringworm.  When  extracted,  the 
hair  usually  comes  away  with  its  root-sheath.  Such 
diseased  hair  may  be  found  apart  from  godets. 

It  is  now  recognised  that  the  formation  offavi  is- 
not  invariable.  Three  atypical iorm?,  of  scalp-favus- 
are  especially  distinguished  (Dubreuilh,  Sabouraud} 
in  which  godets  and  obviously  infected  hairs  are 
absent.  In  an  impetiginiforin  variety  yellow  im- 
petigo-like crusts  lead  to  a  cicatrix  and  form  around 
the  latter.  In  a pityriasicvtLXitiy  irregular,  defined, 
scaly  patches  of  rapid  extension  are  the  feature. 
In  a  third  alopecic  variety,  very  difficult  to  diagnose, 
a  quiet  chronic  follicular  irritation  causes  the  fall  of 
the  hairs  and  gives  rise  to  a  delicate  cicatrix. 


TINEA  FAVOSA 


TINEA  IMBRICATA 


1717 


Glabrous  regions  may  be  attacked  primarily,  but 
generally  follow  the  scalp-infection,  and  extensive 
areas  may  be  involved.  Here,  too,  favi  form,  sur- 
rounded by  inflammatory  halos,  or  are  preceded  by 
a  circinate  ringworm-like  eruption  (erythematous  or 
vesico-pustular).  One  or  several  tiaih  of  the  hands, 
or  even  of  the  feet,  may  be  involved  without  favus 
elsewhere.  The  favi  may  form  beneath,  and  gradu- 
ally erode  the  nail,  but  usually  there  is  a  dystrophy 
indistinguishable  from  that  of  ringworm. 

Kundrat  has  recorded  a  case  in  which  the  mucous 
membrane  of  the  oesophagus  and  stomach  was  in- 
volved. 

When  the  infected  hair  is  soaked  in  Liq.  Potassoe 
(7-20  per  cent.)  the  fungus  is  found  microscopically 
under  two  mycelial  forms,  and  it  is  remarkable  that 
in  a  given  case  all  the  hairs  are  infected  Ijy  one  type 
to  the  exclusion  of  the  other  (Sabouraud).  In  the 
one  case  the  hair  is  nearly  filled  with  parallel,  non- 
flexuous  tubes,  from  2  to  wide  and  partitioned  at 
lengths  of  I2-I5,u,  running  in  the  direction  of  the 
long  axis  of  the  hair,  dividing  dichotoniously,  and 
staining  with  difficulty.  In  more  frequent  cases  the 
mycelial  tubes  are  comparatively  scanty,  very  multi- 
form in  each  hair,  and  consist  of  flexuous  filaments 
of  all  sizes,  sporulated  (mycelial  endospores  in 
chain-formation)  or  not,  dividing  by  tri-  and  tetra- 
tomy  {tarses  faviques),  and  as  regards  their  proto- 
plasm easily  stained.  The  polymorphism  of  the 
filaments  and  of  the  segments  when  dissociated  is 
a  distinguishing  feature  of  the  fungus  in  all  situa- 
tions. 

The  godct  consists  of  mycelial  threads,  like  one 
another,  packed  side  by  side,  with  some  granular 
debris,  and  is  best  displayed  in  a  stained  section,  or 
the  elements  may  be  pressed  out  in  40-per-cent. 
potash-solution.  The  fimgus  ramifies  in  the  epi- 
dermic wall  of  the  follicle,  and  on  a  level  with  the 
infundibulum  multiplies  in  the  epidermis  with  great 
luxuriance  to  form  a  mass  like  the  head  of  a  daisy. 
The  threads  become  more  and  more  sporulated  as 
they  approach  the  surface. 

For  the  complicated  subject  of  the  cullurc  and 
mycology  of  the  Achorion -fungus  the  reader  is 
referred  to  Sabouraud  ('La  Pratique  Deimato- 
logique,'  t.  I,  1900),  and  to  Sabrazes  (' Sur  le 
Favus  de  I'Homme,  de  la  Poule,  et  du  Chien,' 
1893).  The  conclusion  reached  by  the  former  is 
that  at  present  we  are  not  in  a  position  accurately  to 
define  the  favus-fungus  either  clinically,  culturally, 
or  mycologically. 

^tEtiology. — Favus  may  be  met  with  at  all  ages, 
and  a  case  has  been  known  to  last  throughout  life 
to  eighty-four  years  of  age.  It  rarely  commences 
after  twenty,  and  nearly  always  arises  in  children 
and  in  those  living  amid  sordid  surroundings.  Cases 
in  human  beings  are  seen  more  frequently  in  the 
great  centres  of  .Scotland  and  Ireland  than  in  Eng- 
land, where  it  is  rare.  In  New  York  foreign  immi- 
grants contribute  the  greater  proportion  of  cases. 

Affected  mice  and  fowls,  however,  are  not  rare 
in  England.  Favus  is  more  common  in  France  and 
especially  in  Holland,  in  Italy,  among  the  male 
Jewish  population  of  Russia,  Poland,  Galicia,  and 
the  Levant,  and  in  the  Mohammedans  of  Turkey, 
Asia  Minor,  Syria,  Persia,  Egypt,  Algiers,  and 
Morocco;  also  in  parts  of  India,  China,  and 
Brazil. 

Contagion  occurs  usually  from  child  to  child,  and 
is  exceptional  from  animals,  though»  many  cases  are 
on  record,  and  its  possibility  has  been  proved  by 


experiment  with  the  fungus  from  the  mouse  and  the 
dog  (.Sabrazes).  The  difticult  study  of  the  plurality 
of  favus-fungi  has  given  conflicting  results.  Some 
observers  contend  for  the  plurality  in  man,  though 
corresponding  clinical  types  are  not  identical. 
Sabrazes,  after  laborious  work,  has,  however, 
isolated  only  one  fungus  in  '  spontaneous  human 
favus,'  and  this  can  reproduce  godets  in  series  in 
woman  and  in  the  mouse  (an  animal  peculiarly 
susceptible  to  favus  from  all  sources),  and  super- 
ficial ones  in  the  rabbit  and  fowl.  It  determines  a 
mycosic  pseudo-tuberculosis  when  injected  into  the 
peritoneum  of  a  guinea-pig.  He  finds  also  that  a 
favus  in  the  <\o^(Oospora  caiiina,  Cost-Sabrazes)  is 
inoculable  on  the  human  being,  and  gives  rise  to  a 
favic  pseudo-tuberculosis  when  injected  into  the 
auricular  veins  of  a  rabbit.  There  is  also  a  favus 
common  in  fowls.  Their  saprophytic  existence  is 
hypothetical,  but  the  fungus  can  remain  in  a  state 
of  latent  life  for  long  periods.  Sabouraud,  without 
denying  the  plurality,  has  only  found  one  species 
in  over  eighty  cultivated  cases.  He  is  not  quite 
convinced  of  the  distinct  favus  of  the  dog  and 
fowl. 

D1AGNOSI.S. — In  the  scalp  in  the  absence  of  the 
pathognomonic  favi  the  diagnosis  may  be  difficult  and 
only  assured  after  repeated  microscopical  examina- 
tion. Mortar-like  crusts,  lustreless  decolourised 
hairs,  a  mousy  odour,  and  irregular  alopecic  areas 
should  always  attract  attention.  Favus,  however, 
may  appear  under  such  manifold  guises  and  with 
so  many  complications  that  the  possibility  of  this 
infection  should  be  kept  in  mind  in  all  chronic 
scaly,  impetiginous,  crusted,  or  scarring  conditions 
of  the  scalp.  The  fungus  itself,  when  found,  is 
generally  sufficiently  characteristic  for  identification, 
but  sometimes,  as  in  the  nails,  cultivation  can  alone 
decide.    Sec  p.  1054. 

Treatment. — Favus  of  the  scalp  and  nails  is  a 
persistent  and  rebellious  affection,  and  the  problem 
presented  is  similar  to  that  of  ringworm  of  the 
same  regions.  Luckily  the  diseased  hair  is  so 
little  disintegrated  that  it  can  be  extracted  entire 
with  its  vitreous  sheath,  and  the  most  experienced 
practitioners  hold  that  epilation  is  the  only  effective 
means  of  cure.  This  operation  must  be  systemati- 
cally carried  out.  For  the  rest  all  crusts  must  be 
removed  by  boric-starch  poultices,  or  boric-acid 
fomentations,  or  soaking  in  carbolic  oil,  or  curetting. 
All  eczematous  inflammation,  excoriations,  and  ulce- 
rations should  be  healed,  but  a  degree  of  more  deeply  - 
seated  inflammation  or  folliculitis  may  be  encou- 
raged as  causing  shedding  of  the  hair.  In  addition 
to  the  epilation,  the  scalp  should  be  treated  with 
antiseptics  and  parasiticides  as  in  ringworm.  The 
treatment  of  the  nails  is  also  similar  to  that  for 
ringworm  of  these  parts.    Sec  pp.  1716  and  1054. 

T.  CoLcoTT  Fox. 

TINEA  IMBRICATA.  —  Synon.  :  Solomon 
Island  or  Tokelau  Ringworm  ;  Herpes  Desqua- 
maiis  (Turner). 

Definition. — An  epiphytic  skin-disease,  pro- 
duced by  a  fungus  resembling  the  trichophyton, 
and  characterised  by  concentric  rings  of  imbricated 
scaly  desquamation. 

Geographical  Distribution  As  far  as  is 

known,  this  disease  is  at  present  confined  to  the 
islands  and  countries  included  in  the  area  within 
140°  W.  and  95°  E.  longitude,  and  the  north  and 
south  tropics  ;  but,  as  it  spreads  with  great  rapidity 
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when  introduced  into  districts  with  a  favourable 
climate,  it  is  not  improbable  that,  as  communication 
extends,  it  will  in  time  become  endemic  in  all 
tropical  countries  possessing  a  damp  atmosphere 
and  a  temperature  ranging  between  70°  and  90°  F. 
In  certain  places  within  the  endemic  area  it  is  ex- 
ceedingly prevalent  ;  in  the  Florida  Islands,  for 
example,  where  one-half,  and  the  Treasury  Islands, 
where  four-fifths,  of  the  inhabitants  are  affected 
(Guppy).  Throughout  the  Malay  country  it  is 
common,  and  cases  have  frequently  been  noted  on 
the  Chinese  seaboard  as  far  north  as  Foochow. 
It  attacks  foreigners  as  well  as  natives. 

Symptoms.  —  Usually  the  disease  occupies  a 
wide  area  of  skin.  In  old-standing  cases  the  en- 
tire integument,  with  the  exception,  perhaps,  of  the 
palms  of  the  hands  and  the  soles  of  the  feet,  the 
axillK,  crutch,  and  part  of  the  hairy  scalp,  is  covered 
with  the  characteristic  thin,  tissue-paper-like  scales 
arranged  in  concentric  parallel  lines.  These  scales 
vary  in  size,  according  to  their  situation  and  the 
amount  of  friction  they  have  been  subjected  to, 
from  one-sixteenth  to  half  an  inch  in  breadth,  by  a 
quarter  of  an  inch  to  one  inch  or  more  in  length. 
They  are  firmly  attached  to  and  continuous  with 
the  healthy  epidermis  at  the  periphery  or  advancing 
edge  of  the  circle  they  belong  to,  and  free  and 
ragged  at  the  other  edge.  At  and  just  beyond  the 
line  of  their  attachment,  the  skin  is  darkened  from 
aggregation  of  the  fungus,  which,  in  its  advance,  is 
raising  and  throwing  off  the  epidermis.  The 
parallel  lines  of  scales  may  be  from  an  eighth  to 
half  an  inch  apart. 

The  pattern,  so  to  speak,  of  the  disease  is 
readily  understood  from  an  inoculation-experiment. 
By  rubbing  scales  from  a  case  into  abraded  healthy 
skin  the  fungus  is  easily  implanted.  In  about  ten 
days  thereafter  it  has  so  multiplied  that  it  forms  a 
brown  layer  underneath  the  epidermis.  As  this 
layer  extends,  the  epidermis  over  its  centre  breaks 
down,  and  a  scaly  ring  is  formed.  Gradually  the 
ring  so  formed  enlarges,  and  a.  second  brown  spot 
forms  in  the  centre.  This,  in  its  turn,  extends,  its 
centre  also  breaking  down.  Then  a  third  ring  forms 
in  the  same  way,  and  a  fourth,  and  so  on  in  never- 
ending  series — like  the  waves  made  by  a  stone  thrown 
into  a  pond. 

Where  two  or  more  systems  of  rings  impinge,  a 
gyrated  or  scalloped  pattern  is  produced. 

Itching  is  sometimes  complained  of,  but  there  is 
rarely  any  sign  of  inflammation  of  the  skin,  as  in 
common  ringworm. 

The  fungus  is  readily  demonstrated  by  placing  a 
scale  moistened  with  liquor  potassos  under  the 
microscope.  It  closely  resembles  the  trichophyton, 
but  may  be  distinguished  from  it  by  its  prodigious 
profusion,  its  position  just  under  the  epidermis,  and, 
perhaps,  by  the  presence  in  the  interior  of  the 
conidia  and  mycelium  of  many  brown  particles. 
Unlike  trichophyton,  it  has  no  special  predilection 
for  the  hair  or  hair-follicles  ;  in  fact,  it  seems 
to  thrive  best  on  the  non-hairy  parts  of  the 
body. 

Tribondeau  describes  the  fungus  as  not  a  tricho- 
phyton, but  as  allied  to  aspergillus,  and  calls  it 
lepidophyton  ;  he  states,  however,  that  its  full 
development  is  rarely  seen  in  the  body.  He  made 
unsuccessful  attempts,  using  many  media,  to  culti- 
vate it  outside  the  body. 

Diagnosis. — Tinea  imbricata  is  distinguishable 
from  ordinary  ringworm  by  the  size  of  the  scales. 


by  the  numerous,  closely  approximated,  concentric 
parallel  rings,  by  the  absence  of  inflammatory  red- 
ness, and  by  the  extreme  profusion  of  the  fungus. 
From  psoriasis  and  ichthyosis  it  is  diagnosed  by  the 
presence  of  the  fungus,  the  concentric  rings,  and  by 
the  attachment  of  the  scales  being  at  one  edge 
only. 

Treatment. — Painting  the  affected  parts  — 
taking  a  limb  or  part  of  the  body  at  a  time — with 
iodine-liniment  is  at  once  effective.  All  clothes 
must  be  boiled  or  destroyed,  and  relapses  at  once 
treated.  In  the  labour-ships  of  the  South  Pacific, 
inunction  of  sulphur  -  ointment  is  the  treatment 
adopted,  and  with  success.  Dr.  Tribondeau  finds 
treatment  by  chrysophanic  acid  to  answer  best. 

Patrick  Manson. 

TINEA  VERSICOLOR.— Synon.  :  Pityriasis 
versicolor  ;  Chroinophytosis. 

Definition. — A  chronic  affection  of  the  epi- 
dermis due  to  the  presence  of  a  fungus,  the  Micro- 
sporon  furfur  (Eichstedt)  in  the  cuticle,  charac- 
terised by  a  slight  dissociation  of  the  superficial 
scales  and  the  formation  of  excentrically  spreading 
macules,  generally  of  a  peculiar  fawn  colour. 

Description. — Tinea  versicolor  mostly  affects 
the  covered  parts  of  the  body,  and  notably  the  trunk, 
whence  it  may  extend  to  the  groins,  and  rarely  to 
the  lower  and  upper  extremities,  and  very  rarely  to 
the  face.  The  colour  of  the  lesions  is  most  charac- 
teristic. It  differs  with  the  degree  of  pigmentation 
of  the  skin.  In  the  fair  skin  it  is  a  light  fawn,  in 
more  pigmented  Europeans  it  may  be  darker, 
and  rare  cases  are  on  record  in  which  the  colour  is 
a  deep  dirty  brown.  In  coloured  races  the  patches 
are  grey.  The  presence  of  the  fungus  excites  but 
little  reaction,  only  some  dissociation  of  scales, 
which  becomes  apparent  on  scraping  a  diseased 
area.  Sometimes,  however,  especially  if  the  body 
be  unduly  heated,  the  patches  may  appear  more  or 
less  reddened.  The  eruption  begins  as  punctate 
lesions  about  the  follicles,  and  macules  are  formed  by 
excentric  spread.  These  coalesce  and  form  extensive 
sheets,  and  a  symmetrical  distribution  is  effected. 
The  macules  are  very  rarely  discoid  or  ringed. 
The  hairs  and  nails  are  never  affected.  Itching  is 
not  very  pronounced  as  a  rule. 

/Etiology. — Tinea  versicolor  is  due  to  the  pre- 
sence of  a  characteristic  fungus,  which  loves  warmth 
and  moisture,  and  some  other  conditions  of  soil 
which  are  not  yet  well  understood. 

It  is  of  more  frequent  occurrence  in  warm  countries, 
and  in  Great  Britain  appears  most  often  in  those  who 
clothe  themselves  warmly  in  flannel  or  wool.  Hence 
it  is  particularly  frequent  in  delicate  people,  such  as 
phthisics.  Its  growth  is  fostered  also  in  those 
who  wear  warm  clothing  by  day  and  night,  sweat 
freely,  and  do  not  wash  their  body  thoroughly. 
The  affection  is  very  rare  in  childhood.  It  is 
only  slightly  contagious,  but  may  affect  husband 
and  wife  occasionally,  or  several  members  of  a 
family. 

Description  of  Fungus. — The  fungus  is  very  cha- 
racteristic, and  easily  recognised  under  the  micro- 
scope by  soaking  a  scale  in  liquor  potassae.  It 
consists  of  irregular  clusters  of  mycelial  spore.s 
(20-50)  like  fish-roe,  each  spore  being  5-7  ft  dia- 
meter, double-contoured,  with  a  highly  refractile 
nucleus,  and  often  showing  signs  of  budding.  Pro- 
ceeding from  these  clusters  are  short  curved  mycelial 
threads  partitioned  into  long  segments.    The  fungus 


TINEA  VERSICOLOR 

presents  great  difficulty  in  cultivation,  and  its 
mycology  awaits  study. 

Diagnosis. — Experience  teaches  that  Tinea  versi- 
color is  most  commonly /;onfounded  with  the  macular 
syphilide,  though  the  colours  are  usually  so  distinct. 
The  other  trouble  is  the  discoid  and  circinate  eczema 
seborrhoicum  (Lichen  annulatus  of  Wilson)  of  the 
chest  and  back,  which  leaves  dirty  stains.  Pity- 
riasis rosea  can  hardly  be  confounded.  Pigmenta- 
tions such  as  'liver  spots'  might  also  be  mistaken. 
The  microscope  will  readily  decide  in  any  doubtful 
case. 

Treatment.  —  Parasiticides  readily  penetrate  the 
superficial  layers  of  the  cuticle  and  kill  the  fungus, 
and  desquamation  removes  the  fungus  mechanically. 
Repeated  scrubbings  with  soap  and  water  are  there- 
fore useful  as  a  preliminary  and  accessory  treatment. 
Besnier  recommends  the  thorough  application  of 
the  following  ointment  :  Resorcin,  Acid.  .Salicylici, 
aa  gr.  xv-xlv  ;  Sulph.  Prsecip.  Jss  ;  Lanolin,  Vase- 
lin  et  Adipis,  aa  5vj.  A  more  cleanly  remedy 
is,  however,  often  used,  such  as  vinegar,  followed 
by  a  lotion  of  hyposulphite  of  sodium  (saturated 
solution),  or  that  recommended  by  McCall  Anderson 
(Hydrarg.  Bichloridi,  gr.  xx,  Saponis  Viridis,  §iij, 
Spiritus  Rectificati,  §ij  ;  Oi.  Lavandulae,  in.xx). 
The  vests  should  be  boiled  or  disinfected  with  for- 
malin. It  is  very  important  to  keep  up  the  treat- 
ment for  some  time,  so  as  thoroughly  to  eradicate 
the  fungus,  or  the  eruption  spreads  again. 

T.  Colcott  Fox. 

TINKLING,  METALLIC.  —A  sound'  of  a 
peculiar  quality,  which  the  name  sufficiently  de- 
fines, occasionally  heard  on  auscultation  in  connec- 
tion with  cavities  in  the  lungs,  or  when  air  and 
fluid  are  present  in  the  pleura.  Sec  Physicai, 
Examination. 

TINNITUS  (Lat.).— .Synon.  :  Fr.  Boiirdonnc- 
inent  d^OrciUes  ;  Ger.  Siiiiuiictt  ;  Kliiigcii. — Tinni- 
tus, a  term  which  is  commonly  used  when  speak- 
ing of  noises  in  the  ears,  is  a  frequent  symptom  in 
many  diseases  of  the  external,  middle,  and  inner 
ear.  It  is  usually  present  in  all  those  conditions 
where  there  is  undue  pressure  on  the  labyrinth  ;  for 
instance,  when  there  is  pressure  on  the  tympanic 
membrane  from  cerumen,  imperfect  entrance  of  air 
into  the  tympanum,  due  to  obstruction  of  the  Eu- 
stachian tubes,  or  effusion  within  the  tympanic 
cavity.  It  accompanies  most  inflammatory  diseases 
of  the  external  or  middle  ear;  follows  injuries  to 
the  tympanic  membrane,  and  blows  on  the  head  or 
ear  ;  may  occur  in  aneurysm  at  the  base  of  the 
skull  ;  and  is  a  prominent  symptom  in  all  nervous 
affections  of  the  auditory  apparatus,  as  well  as  in 
many  states  of  disordered  hearing  where  the  ear  is 
healthy.  So  infinite  are  the  degrees  and  variations 
in  this  symptom,  that  there  is  probaljly  no  known 
sound  to  which  it  has  not  been  compared  by 
patients.  When  tinnitus  is  due  to  some  curable 
local  cause,  the  symptom  rapidly  disappears  with 
its  removal.  When,  however,  it  accompanies  the 
deafness  in  nervous  affections,  it  is  often  the  more 
troublesome  symptom  of  the  two,  and  the  less 
amenable  to  treatment.  Strychnine  is  the  most 
useful  tonic  in  ear-affections,  and  quinine  the  least 
suitable,  as  this  drug  exercises  a  distinctly  injurious 
effect,  if  taken  in  large  doses.  See  Ear,  Diseases 
of;  Hearing,  Disorders  of;  and  Vertigo. 

W.  B.  Dalby. 
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TISANE  (pfisaiia,  peeled  barley).  —  Synon.  : 
Ptisan. — A  generic  term  applied,  especially  in 
France,  to  weak  decoctions  or  infusions  of  barle)' 
and  other  farinaceous  substances,  whether  used  for 
domestic  or  medicinal  purposes. 

TITUBATION  {ti/iilw,  I  stagger).  — A  term  for 
staggering  or  stumbling  gait.  See  Cerebellum, 
Diseases  of ;  and  Vertigo. 

TOBACCO,  Poisoning  by.— Synon.  :  Fr. 
Eiiipoho}inei)ienl  par  le  Tabac ;  Ger.  Tabakver- 
gifluug. — The  minor  effects  of  tobacco-poisoning — 
nausea,  depression,  vomiting,  vertigo — are  well 
known  to  the  incipient  smoker.  Fatal  poisoning 
by  tobacco  rarely  occurs,  except  through  its  igno- 
rant administration  by  mouth  or  rectum  for  the  pur- 
pose of  drugging.  Cases  of  nicotine-poisoning  are 
rare,  though  this,  the  volatile  active  alkaloid  of 
tobacco,  is  now  readily  procuralile  for  the  purpose 
of  fumigating  plants. 

Anatomical  Characters. — After  death  from 
tobacco-poisoning  the  organs  and  tissues  have  a 
tobacco-like  odour,  and  the  odour  of  nicotine 
becomes  more  pronounced  on  treating  them  with 
liquor  potassK.  Turgescence  of  the  brain  has  been 
described  ;  but,  beyond  the  odour,  there  is  nothing 
diagnostic  in  the  appearances. 

Symptoms. — When  a  strong  decoction  of  to- 
bacco or  snuff  is  administered,  either  by  mouth  or 
rectum,  very  speedily  —  usually  in  about  five  minutes 
— the  patient  is  seized  with  vertigo,  acute  abdominal 
pain,  nausea,  and  vomiting.  The  skin  is  pallid  and 
bathed  in  perspiration.  Stupor  supervenes,  with 
partial  or  general  convulsions,  and  stertorous 
respiration  ;  and  death  may  result  in  fifteen  or 
twenty  minutes,  preceded  by  dilatation  and  insen- 
sibility of  the  pupils.  When  the  alkaloid,  nicotine, 
is  swallowed,  insensibility  supervenes  almost  imme- 
diately ;  the  pupils  are  widely  dilated  ;  respiration 
is  speedily  suspended  ;  and  the  patient  dies  in 
three  or  four  minutes. 

The  toxic  effect  on  vision  of  the  continued  use  of 
tobacco  is  described  on  p.  513,  and  that  on  the 
heart  on  p.  643. 

Diagnosis. — The  coupled  with  the  above- 

described  symptoms,  would  leave  no  doubt  as  to 
the  nature  of  the  case.  Usually  there  is  a  history 
of  administration. 

Prognosis. — The  prognosis  is  in  all  cases  of 
acute  poisoning  unfavourable.  Fatal  dose. — Thirty 
grains  of  tobacco  are  said  to  have  proved  fatal.  A 
drop  or  two  of  nicotine  would  doubtless  prove 
fatal. 

Treatment. — The  treatment  of  poisoning  by 
tobacco  consists  in  the  exhibition  of  emetics,  fol- 
lowed by  tannic  acid  freely  in  any  form,  to  render 
the  alkaloid  insoluble.  Strong  tea,  coffee,  and 
stimulants  should  also  be  administered.  Iodine, 
dissolved  with  iodide  of  potassium,  has  been  recom- 
mended ;  but  is  probably  of  little  efficacy,  and  is 
undoubtedly  irritating  to  the  stomach.  Twenty  to 
thirty  minims  of  tincture  of  nux  vomica  may  be 
given,  and  repeated  at  intervals  ;  or,  better,  a 
hypodermic  injection  of  -V  grain  of  the  nitrate  or 
other  soluble  salt  of  strychnine  may  be  adminis- 
tered. Thomas  Stevenson. 

TOKELAU  RINGWORM.— &f  Tinea  Imbri- 
cata. 
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TONE,  WANT  OF 


TONE,  Want  of. — This  expression,  although) 
commonly  employed  in  a  somewhat  loose  and  un- 
scientific manner,  is  sufficiently  understood  in  the 
main.  To  appreciate  its  meaning,  it  is  first  neces- 
sary to  inquire  what  tone  is.  In  the  widest  sense 
of  the  term,  a  person  may  be  described  as  being  in 
tone  when  his  organs  individually  discharge  their 
functions  in  a  perfect  manner,  and  act  harmoniously 
as  a  whole,  just  as  a  violin  is  said  to  be  in  tune 
when  melody  can  be  educed  by  striking  its  indi- 
vidual strings.  More  correctly,  tone  is  applied  to  a 
condition  of  the  muscular  system,  as  signifying  that 
state  of  tension  in  which  voluntary  muscular  efforts 
can  be  produced  and  continued  with  a  healthy  and 
pleasurable  feeling  ;  and  also  to  muscular  organs, 
to  indicate  a  certain  degree  or  power  of  contraction 
of  their  walls. 

^Etiology  and  Pathology. — Various  factors 
combine  to  produce  and  maintain  muscular  tone. 
First,  this  state  is  dependent  on  a  proper  supply 
of  nervous  energy ;  secondly,  noitrishinent  and 
oxygen  must  be  furnished  in  abundance  ;  thirdly, 
the  products  of  waste  must  be  thoroughly  removed 
from  the  system  ;  and  fourthly,  the  zvork  required 
of  the  muscular  tissue  must  not  be  excessive,  that 
is,  a  certain  amount  of  rest  must  be  afforded  to  it. 

Want  of  muscular  tone  results,  then,  from  failure 
of  any  of  these  conditions. 

1.  Nervous  failttrc. — Whatever  view  may  be 
taken  of  the  nature  of  nervous  and  muscular  force, 
modern  research  has  shown  that  they  are  intimately 
connected  with  each  other.  If  the  nerve-supply  be 
cut  off,  muscles  waste  ;  and  vice  versa,  if  the 
muscles  remain  unemployed,  their  nerve-centres 
suffer.  The  effect  of  nervous  disease  or  disorder 
in  producing  loss  of  muscular  tone  is  illustrated  by 
such  neuroses  as  hysteria  and  epilepsy,  by  some 
forms  of  mental  disease,  and  by  the  large  but  in- 
definite class  of  cases  known  as  '  nervous  debility,' 
of  which  mental  strain,  anxiety,  sexual  excess,  mas- 
turbation or  alcoholism  are  frequently  the  exciting 
causes. 

2.  Failure  of  nutrition. — Deficiency  of  the  blood- 
supply  immediately  lowers  muscular  activity,  in 
consequence  of  interference  both  with  the  nutrient 
and  the  oxygenating  processes.  It  is  on  this  account 
that  want  of  tone  is  found  in  anremia,  in  conval- 
escence from  acute  diseases,  and  to  a  certain  extent 
in  chronic  dyspepsia.  Want  of  oxygen  and  impurity 
of  the  atmosphere  lead  as  distinctly  to  lassitude  ; 
and,  if  long  continued,  to  lowering  of  muscular 
energy  and  loss  of  tone,  as  among  the  inhabitants 
of  large  towns,  and  in  persons  employed  in  close, 
ill-ventilated  rooms. 

3.  Retention  of  waste  products. — When  muscles 
are  called  into  action  certain  compounds  are  formed 
within  them,  which  must  be  eliminated  by  being 
passed  back  into  the  circulation  and  excreted. 
The  lungs,  skin,  kidneys,  liver,  and  bowels  must, 
therefore,  discharge  their  functions  properly  to  keep 
the  muscular  system  in  tone.  We  have  here  the 
explanation  of  a  very  common  class  of  cases  of 
want  of  tone.  Many  persons,  either  from  choice 
or  from  necessity,  habitually  take  an  amount 
of  active  bodily  exercise  insufficient  for  the  re- 
moval of  the  waste  products  from  the  muscular 
and  other  systems.  In  the  former  case  this  is  the 
result  of  indulgence  in  abundant  rich  food,  combined 
with  lazy  habits,  confinement  to  warm  '  relaxing  ' 
rooms,  and  the  avoidance  of  '  bracing '  exercise. 
In  the  latter  case  the  metabolic  inactivity  is  refer- 


able to  enforced  confinement  in  sedentary  employ- 
ments, often  of  an  exhausting  kind,  carried  on 
perhaps  in  an  impure  atmosphere,  or  throwing  a 
continuous  strain  upon  one  set  of  muscles,  such  as 
those  involved  in  standing  or  sitting.  Both  these 
classes  of  cases  also  are  met  with  chiefly  in  large 
towns,  and  they  constitute  a  considerable  proportion 
of  the  persons  who  'require  tonics.' 

4.  Muscular  exhaustion.  —  Excessive  muscular 
exercise  leads  to  loss  of  tone  :  first,  by  interfering 
with  nutrition,  which  is  most  active  during  rest ; 
secondly,  by  wear  and  tear  ;  and  thirdly,  in  the 
case  of  hollow  muscular  organs,  such  as  the  intes- 
tines (the  muscular  walls  of  which  have  to  resist 
internal  pressure),  by  gradual  exhaustion  of  muscular 
irritability  from  continuous  excitement,  or  possibly 
even  by  over-stretching  and  dislocation  of  the  fibres. 
The  first  two  forms  of  muscular  atony  are  well 
illustrated  by  certain  instances  of  cardiac  exhaustion ; 
the  third  form  is  met  with  not  only  in  the  alimentary 
canal,  but  in  the  bladder,  in  the  blood-vessels,  and 
indeed  in  all  muscular  tubes  and  ducts,  when  over- 
distended  by  solid,  fluid,  or  gaseous  contents. 

5.  Combined  causes.  —  In  many  cases  two  or 
more  of  the  causes  mentioned  under  the  preceding 
head  are  combined.  Thus  in  a  large  class  of  cases 
of  debility  with  which  practitioners  in  large  towns 
are  familiar — and  which  especially  includes  young 
female  subjects  engaged  in  business — overwork,  im- 
pure air,  insufficient  light,  badly  cooked  or  other- 
wise improper  food,  the  constant  strain  of  the 
muscles  of  the  legs  and  back  without  sufficient 
movement,  and  frequently  many  other  circumstances 
injurious  to  the  nervous  system,  are  all  combined. 
Again,  the  subjects  of  chronic  nervous  affections, 
such  as  epilepsy  and  hysteria,  are  too  frequently 
overfed,  nursed  in  warm  rooms,  and  spared  every 
form  of  healthy  exertion,  with  the  result  of  producing 
a  flabby,  atonic  state  of  system. 

Symptoms. — Want  of  tone  in  the  muscular 
system  generally  is  characterised  by  a  number  ot 
symptoms,  which  are  all  more  or  less  ill-defined  and 
difficult  to  describe,  being  chiefly  of  a  negative  and 
subjective  kind.  The  chief  of  these  are  a  peculiar 
feeling  of  want  of  muscular  vigour  ;  weakness, 
heaviness,  and  even  aching  of  the  limbs  ;  languor, 
inability  andiunwillingness  to  undertake  or  to  con- 
tinue any  kind  of  physical  or  mental  exertion,  and 
a  desire  to  remain  passive  and  undisturbed.  This 
reacts  upon  the  mind,  causing  depression  of  spirits, 
melancholy,  and  other  subjective  symptoms. 

The  symptoms  of  want  of  tone  or  atony  of  muscular 
organs  vary  greatly  with  the  part  affected.  Thus 
atony  of  the  stomach  is  characterised  by  a  familiar 
form  of  dyspepsia,  which  is  called  '  atonic  '  ;  atony 
of  the  bowels  is  chiefly  attended  by  constipation  and 
flatulence  ;  atony  of  the  bladder  is  associated  with 
retention  of  urine.  Ulcers  are  said  to  '  want  tone  ' 
when  the  healing  process  flags. 

Treatment. — It  will  be  gathered  from  the  pre- 
ceding remarks  that  want  of  tone,  whether  general 
or  local,  is  a  condition  which  calls  for  very  different 
kinds  of  treatment,  according  to  its  cause.  One  of 
the  principal  reasons  of  the  want  of  success  which 
frequently  attends  attempts  to  restore  tone  to  the 
system  is  failure  on  the  part  of  the  practitioner  to 
appreciate  this  truth,  and  to  discover  and  remove 
the  cause  or  causes  of  the  morbid  state.  Tonic 
drugs  suggest  themselves  only  too  readily  as  the 
proper  means  to  be  employed  ;  and  so  great  is  the 
number  of  remedies  which  go  by  this  name,  and  so 
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complex  are  the  combinations  in  wliich  tliey  are 
now  presented  by  the  pharmacist,  that  recourse  is 
often  had  to  them  before  an  accurate  estimate  has 
been  made  of  the  direction  in  which  the  system  or 
the  affected  organ  is  really  at  fault,  and  hence  injury, 
not  benefit,  results.  These  remarks  apply  both  to 
loss  of  tone  generally,  and  to  atony  of  special  organs. 
Thus  it  happens  that  the  best  tonic  measure  in  one 
case  may  be  rest,  in  another  case  exercise  ;  in  a  third 
case  food  and  stimulants  may  be  urgently  called  for ; 
in  a  fourth  case  depletory  measures  are  essential  at 
the  commencement  of  treatment.  Time  is  an 
equally  important  factor  in  the  process  of  restoration 
to  tone.  This  is  especially  true  in  the  instances 
where  rest  is  necessary  ;  but  even  in  the  very  oppo- 
site class  of  cases,  where  exercise  is  demanded,  this 
regimen  may  need  to  be  carried  on  for  a  long  time, 
being  commenced  with  caution  and  slowly  increased. 

The  details  of  tonic  treatment  are  indicated  in  a 
special  article  {see  ToNICS).  Here  it  need  only  be 
added  that  when  the  nervous  elements  are  distinctly 
deficient  in  activity,  strychnine,  cinchona,  phos- 
phorus, and  cod-liver  oil  appear  to  be  specially 
indicated,  while  galvanism  and  massage  may  be 
useful.  Massage  is  a  most  potent  agent  in  increasing 
bodily  tone.  But  it  requires  careful  regulation,  as 
in  some  patients  it  proves  too  exhausting — it  may 
be  from  too  quick  destruction  of  the  muscular 
tissues,  and  insufficient  elimination  of  the  waste  pro- 
ducts {see  Massage).  On  the  other  hand,  Weir 
-Mitchell's  treatment,  where  massage  is  combined 
with  forced  feeding  and  seclusion,  is  of  great  value 
where  failure  of  tone  arises  chiefly  from  a  liadly 
nourished  nervous  system.  Alcoholic  stimulants 
and  iron  are  best  adapted  to  cases  in  which  nourish- 
ment and  oxygenation  have  fallen  below  par.  When 
the  activity  of  the  organs  is  diminished  from 
accumulation  of  waste  products,  we  must  have 
recourse  to  moderate  cholagogue  purgation,  to  such 
diuretics  as  digitalis,  to  diaphoretics,  and  especially 
10  change  of  occupation,  and  exercise  of  such  a  kind 
in  an  open  healthy  atmosphere  as  shall  bring  all  the 
voluntary  muscles  into  action,  and  stimulate  if  pos- 
sible every  bodily  function.  In  the  converse  class 
(if  cases,  where  exhaustion  is  the  result  of  over- 
exertion, we  have,  after  removing  the  cause,  to 
exhibit  antispasmodic  or  even  sedative  drugs,  such 
as  belladonna  and  opium,  which  are  especially  use- 
ful in  the  first  stage  of  atony  of  the  stomach  and 
alimentary  canal,  as  well  as  in  atony  of  the  bladder. 

Finally,  no  class  of  remedies  is  so  likely  to  prove 
efficacious  in  restoring  tone  as  that  of  mineral 
springs  and  baths.  Where  these  are  chosen  with 
due  discrimination,  every  one  of  the  indications  for 
treatment  may  be  fulfilled.  In  nervous  failure, 
whatever  may  have  been  the  exciting  cause,  the 
change  of  air  and  scene,  the  regulated  life  and  the 
freedom  from  daily  cares,  all  tend  to  restore  a 
proper  working  of  the  nervous  system  and  thereby  a 
due  tone  of  the  whole  system.  The  same  remarks 
apply  to  failure  of  nutrition,  where  early  hours  and 
exercise,  which  form  a  part  of  the  regimen  at  every 
Spa,  are  so  conducive  to  an  improved  tone  of  the 
muscles,  voluntary  and  involuntary,  of  the  body. 
But  it  is  in  cases  of  retention  of  waste  products  that 
natural  mineral  springs  and  baths  play  so  important 
a  part.  Doubtless  the  principal  agent  is  water,  and 
the  different  saline  or  other  ingredients  are  merely 
subsidiary  helps.  Yet  even  the  mere  flushing  of  the 
system  is  not  to  be  despised  ;  and  in  no  other 
fashion  can  it  be  so  thoroughly — if  not  always  very 


pleasantly — secured.  The  fourth  cause — imiscitlar 
exhaustion — is  one  also  which  can  be  very  success- 
fully combated  at  a  watering-place.  One  of  the 
most  necessary  injunctions  which  require  to  be  laid 
down  by  the  laath-physician  is  attention  to  gradua- 
tion of  the  amount  of  exercise.  The  improved  sleep, 
too,  following  on  better  digestion,  inhalation  of  pure 
air,  and  increased  elimination,  tends  greatly  to  give 
tone  to  the  system  by  ensuring  sufficient  intervals  of 
rest.  Enough  has  been  said  to  show  that  mineral 
waters,  bathing,  and  the  modern  system  of  massage 
available  at  all  Spas,  must  do  much  to  counteract 
the  causes  of  '  want  of  tone.' 

William  Bruce. 

TONGUE,  The.— Synon.  :  Fr.  La  Langne  \ 
Ger.  Die  Zunge. — Apart  from  its  own  particular 
diseases,  which  are  described  in  a  separate  article 
{see  Tongue,  Diseases  of),  the  tongue,  as  is  well 
known,  gives  important  clinical  indications  regard- 
ing various  morbid  conditions  affecting  the  general 
system,  as  well  as  many  local  diseases. 

In  general  terms  it  may  be  stated  that  we  examine 
the  tongue,  for  clinical  purposes,  with  reference, 
first,  to  its  suhjective  sensations  ;  secondly,  to  its 
movements  ;  and,  thirdly,  to  the  objective  characters 
which  it  presents. 

1.  The  subjective  sensations  chiefly  include 
ordinary  tactile  sensation,  and  the  sense  of  taste. 
In  most  cases  we  rely  for  information  on  these 
points  upon  the  statements  of  patients  ;  but  under 
certain  circumstances  common  sensibility  may  be 
tested  experimentally  Ijy  some  suitable  instrument  ; 
and  taste,  by  applying  different  articles  to  the 
tongue  with  a  brush,  or  in  other  ways.  See  p.  1065  ; 
and  Taste,  Disorders  of. 

2.  The  movements  of  the  tongue  are  studied  by 
watching  them  directly  ;  and  by  noticing  any  ab- 
normal affection  of  speech  or  deglutition  arising 
from  defect  or  disorder  of  these  movements.  A 
peculiar  thickness  of  speech,  or  an  inability  to 
swallow  properly,  may  result  from  this  cause  ;  and 
in  extreme  cases  articulation  and  deglutition  may 
become  impossible.  To  examine  the  tongue  directly 
as  a  motor  organ,  it  should  first  be  looked  at  while 
in  the  mouth,  both  at  rest  and  when  the  patient 
moves  it  from  side  to  side,  or  in  other  directions  ; 
then  he  should  be  directed  to  put  it  out,  and  to 
perform  similar  movements  when  the  tongue  is 
protruded.  This  mode  of  investigation  gives  im- 
portant information  in  certain  cases.    See  p.  1066. 

3.  The  objective  examinatio)t  of  the  tongue  in 
itself  is  of  far  more  frequent  application  than  the 
methods  just  considered,  being  indeed  called  for 
and  commonly  practised  in  every  case,  although  it 
may  not  necessarily  afford  any  positive  information. 
The  examination  is  usually  carried  out  by  inspec- 
tion ;  but  it  may  also  be  requisite,  and  very  instruc- 
tive, to  feel  the  tongue  with  the  finger.  In  looking 
at  the  organ,  an  endeavour  should  be  made  to 
inspect  its  entire  upper  surface,  and  for  this  purpose 
the  patient  should  be  directed  to  open  the  mouth, 
and  protrude  the  tongue  as  far  as  possible,  a  good 
light  being  also  needed  for  observing  it.  In  some 
instances,  as  in  infants  and  rebellious  children,  as 
the  result  of  congenital  malformations  or  wearing 
false  teeth,  in  many  low  febrile  cases,  and  in 
certain  nervous  diseases,  the  tongue  must  be  exa- 
mined while  in  the  mouth,  as  the  patient  either 
cannot  or  will  not  put  it  out  properly  ;  for  thi^ 
purpose  it  is  sometimes  necessary  to  open  the  mouth 
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somewhat  forcibly,  but  with  due  care,  and  it  may  be 
desirable  to  employ  some  artificial  light.  For  more 
minute  information  in  some  cases  it  is  requisite  to 
scrape  the  surface  of  the  organ,  and  to  examine 
microscopically  what  is  thus  removed.  The  points 
to  be  noticed  in  the  objective  examination  of  the 
tongue  are  :  {a)  Its  size  and  shape  as  a  whole,  as 
well  as  the  characters  of  its  point  and  margins. 
{d)  Its  condition  as  to  firmness  or  flabbiness. 
(f)  The  colour  of  the  mucous  membrane,  {d) 
Whether  the  surface  is  normal,  smooth  and  glazed, 
being  more  or  less  denuded  of  its  usual  epithelium, 
or  presenting  a  dry  membranous  covering,  furrowed, 
fissured,  or  otherwise  altered,  (f)  The  condition 
and  appearance  of  the  papillre,  especially  the  fungi- 
form papilla?.  (/)  Whether  the  tongue  is  moist, 
sticky,  or  dry.  {g)  The  absence  or  presence  of  any 
accumulation  on  the  dorsum  of  the  organ,  commonly 
known  as  'fur'  ;  and,  if  present,  its  arrangement, 
thickness,  colour,  and  other  general  characters,  as 
well  as  in  some  cases  its  microscopical  appearances. 
It  may  be  remarked  that  in  relation  to  this  exami- 
nation of  the  tongue  it  is  often  advantageous  to 
notice  the  condition  of  the  mouth  generally,  but 
especially  of  the  gums  and  teeth,  and  of  the  lips. 
Further,  the  patient  may  afford  information  with 
regard  to  the  objective  conditions  of  the  tongue, 
not  coming  immediately  under  the  notice  of  the 
practitioner,  such  as  whether  it  is  much  furred  on 
waking  in  the  morning,  or  if  it  is  inclined  to 
dryness. 

It  is  desirable  to  offer  a  few  remarks  respecting 
abnormal  covering  or  /«;-  on  the  tongue.  This 
varies  much  in  its  extent,  distribution,  thickness, 
and  characters.  As  regards  its  general  distribution, 
it  may  cover  the  whole  surface  of  the  organ  ;  or 
only  its  posterior  or  anterior  part,  one  lateral  half, 
or  even  a  limited  patch  when  due  to  local  causes. 
The  covering  may  be  a  mere  film,  or  of  considerable 
thickness.  Its  chief  colours  are  white,  whitish- 
yellow,  yellow,  yellowish-brown,  brown,  brownish- 
black,  and  black.  It  is  either  moist  and  easily 
separated,  sticky  and  viscid,  or  dry,  being  then 
often  cracked  and  peeling  off  in  fragments.  It 
usually  clears  gradually  from  the  tip  and  sides 
towards  the  centre  of  the  tongue,  sometimes  in 
strips  ;  sometimes  it  breaks  away  abruptly  in  scales. 
Under  certain  circumstances  fur  appears  and  disap- 
pears with  great  rapidity.    Seij  p.  1709. 

In  a  very  instructive  classification  of  tongues, 
Dickinson  employs  the  following  terms  :  (l)  Stippled 
or  doited,  where  the  papillae  are  separately  capped 
with  a  minute  white  patch.  (2)  Coaled,  where  the 
spots  coalesce  and  become  confluent,  so  that  the 
covering  is  continuous,  the  intervals  between  the 
papilte  being  also  more  or  less  filled  up.  (3)  Plas- 
tered, where  the  coat  is  thick,  uniform,  and  con- 
spicuous, and  often  looks  as  if  laid  on  with  a  trowel. 
(4)  Furred  or  shaggy,  in  which  there  is  great 
elongation  of  the  papillae,  which  remain  separate 
from  each  other,  at  least  at  their  extremities,  so  as 
to  give  a  shaggy  look,  or  one  suggestive  of  coarse 
hair  or  fur.  (5)  Encrusted,  in  which  the  papilte 
are  concealed  by  an  incrustation,  or  thick  felted 
coat,  usually  dry  and  brown,  by  which  the  surface 
is  overlaid. 

As  regards  the  nature  of  the  changes  in  the 
varieties  of  abnormal  tongues  just  indicated,  micro- 
scopical examination  shows  that  in  most  of  them  the 
papillae  are  elongated.  The  white  coating  is  found 
to  consist  mainly  of  accumulated  epithelium,  which. 


according  to  Dickinson,  is  the  result  chiefly  of 
overgrowth.  In  the  superficial  layers  of  many 
accumulations  on  the  surface  of  the  tongue,  espe- 
cially the  dark  encrusted  form,  there  are  also 
present  the  remains  of  food,  amorphous  material, 
fat-globules,  blood  or  altered  blood  and  pigments, 
different  micro-organisms,  especially  bacilli  and 
micrococci,  and  sometimes  the  O'idium  albicans.  In 
the  deeper  parts  of  the  epithelial  structure,  more 
especially  in  the  Malpighian  layer,  there  is  often 
much  profusion  of  nucleation  or  cell-growth,  and 
the  corium  is  in  many  cases  distinctly  hyper- 
nucleated  and  often  hyperaeniic.  More  rarely 
leucocytes  are  extruded  within  the  papillae  and 
elsewhere  (Dickinson). 

With  reference  to  the  immediate  causation  of 
these  abnormal  conditions  of  the  tongue,  Dickinson 
concludes  that  the  formation  of  more  or  less  coating, 
with  lengthening  of  the  papillae,  depends  partly  on 
disuse  of  the  organ,  with  want  of  rubbing  and  wash- 
ing, and  consequent  deficient  removal  of  the  epi- 
thelium ;  but  mainly  on  increased  overgrowth, 
associated  probably  in  some  cases  with  a  morbid 
poison  in  the  system,  but  chiefly  with  pyrexia,  the 
coat  increasing  in  degree  in  proportion  to  the  tem- 
perature, up  to  a  certain  point.  Dryness  of  the 
tongue  he  attributes  principally  to  deficient  secretion 
of  saliva  ;  but  it  may  also  be  due  partly  to  habitual 
openness  of  the  mouth  during  sleep,  to  pyrexia,  or  to 
general  dehydration  of  the  body,  from  deprivation 
of  water  or  excessive  discharge,  as  in  diarrhoea  and 
diabetes.  The  condition  to  which  this  observer 
specially  applies  the  term  'furring,'  as  well  as  in- 
crustation, he  considers  as  essentially  connected  with 
want  of  saliva.  Incrustation  is  a  secondary  process, 
in  which  various  matters  accumulate  on  the  surface 
of  the  tongue,  including  parasites.  The  brown 
colour  he  refers  chiefly  to  dryness,  as  many  animal 
substances  dry  brown  ;  partly  to  staining  by  food 
and  medicines. 

The  condition'  of  tongue  in  which  its  surface  is 
abnormally  smooth,  bare,  and  denuded,  also  calls 
for  brief  notice.  This  may  be  general  or  partial, 
and  usually  follows  the  removal  of  a  coating  or 
incrustation  ;  but  it  may  be  a  primary  change.  It 
presents  various  degrees,  the  organ  being  at  the 
same  time  more  or  less  red,  and  generally  dry. 
A  glazed,  shining,  or  polished  appearance  is  com- 
mon. In  extreme  cases  this  variety  of  tongue  be- 
comes intensely  red  and  raw-looking,  being  com- 
pared to  raw  beef ;  and  it  may  be  excoriated  or 
cracked.  In  describing  the  minute  changes, 
Dickinson  states  that  the  epithelium  and  the  papillae 
are  removed  down  to  the  level  of  the  Malpighian 
layer,  but  this  usually  remains,  and  becomes  covered 
with  fresh  horny  epithelium,  forming  a  thin  mem- 
brane. Should  the  denuding  process  extend 
further,  the  Malpighian  layer  itself  is  removed,  ex- 
posing the  corium  ;  and  this  structure  is  sometimes 
encroached  upon,  even  almost  down  to  the  muscular 
fibres.  Vascular  injection,  hypernucleation,  and 
the  extrusion  of  leucocytes  often  take  place  ;  and 
in  some  cases  there  is  a  general  inflammatory  in- 
filtration of  the  superficial  parts.  A  completely 
bare  tongue  is  comparatively  rare,  and  such  a  degree 
of  change  is  generally  limited  in  extent.  The 
variety  of  tongue  now  under  consideration  is  that 
on  which  aphthous  growths  are  most  liable  to  occur. 
It  implies  failing  nutrition.  The  appearances  are 
due  partly  to  want  of  epithelial  covering  ;  but  the 
exposure  resulting  from  loss  of  this  covering  also 
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causes  irritation  and  dryness.  Dickinson  attriljutes 
the  changes  partly  to  want  of  saliva. 

Clinical  Indications. — In  the  following  re- 
marks it  is  intended  to  call  attention  to  some  of  the 
principal  conditions  in  which  the  tongue  affords 
useful  information,  and  to  indicate  the  main  charac- 
ters associated  therewith.  Dickinson  affirms  that 
'  the  tongue  is  an  index  of  constitutional  states, 
seldom  of  individual  diseases  '  ;  '  it  seldom  points 
to  solitary  organs  or  isolated  disorders,  but  is  rather 
a  gauge  of  the  effects  of  the  disease  upon  the  system 
than  an  indication  as  to  the  locality  of  it.'  Allow- 
ance must  always  be  made  for  individual  pecu- 
liarities in  the  shape  or  size,  and  in  the  appearances 
presented  by  this  organ  ;  for  the  effects  of  certain 
habits,  such  as  excessive  smoking,  or  chewing  to- 
bacco and  other  substances  ;  for  changes  in  colour 
due  to  taking  iron  or  other  medicines  ;  and  for  the 
results  of  any  local  irritation.  Moreover,  most 
people,  but  especially  those  who  sleep  with  the 
mouth  open,  have  a  more  or  less  furred  tongue  in 
the  morning,  which  is  of  no  special  importance,  or 
it  may  tend  to  dryness  ;  while  in  some  individuals 
its  surface  presents  constantly  a  thick  coating,  with- 
out evident  disturbance  of  any  organ,  appetite  Ijeing 
excellent,  and  the  digestive  functions  performed  in 
a  most  satisfactory  manner.  On  the  other  hand,  a 
perfectly  clean  and  healthy-looking  tongue  may  be 
associated  with  severe  dyspeptic  symptoms,  or  even 
with  serious  organic  disease  of  the  alimentary  canal 
or  its  related  organs.  Many  persons  have  the  sur- 
face of  the  tongue  more  or  less  furrowed  as  the 
normal  state. 

I.  Nervous  Diseases. — In  this  class  of  dis- 
eases the  tongue  often  affords  information  of  much 
value,  and  it  is  here  that  its  sensations  and  move- 
ments are  mainly  disordered.  In  many  cases  of 
cerebral  lesion,  one  half  of  the  tongue  is  paralysed 
in  its  muscles,  so  that  the  organ  is  unsymmetrical 
in  the  shape  of  its  two  sides  ;  and  deviates  when  in 
the  mouth  to  the  healthy  side,  but  when  protruded 
towards  the  paralysed  side.  In  exceptional  cases 
the  entire  organ  is  affected,  so  that  it  cannot  be 
protruded  or  even  moved.  The  way  in  which  a 
patient  attempts  to  put  out  the  tongue,  when  asked 
to  do  so,  may  be  made  use  of  to  indicate  the  state 
of  consciousness  in  various  conditions  affecting  the 
brain.  In  many  cases  of  cerebral  disease  the  tongue 
shows  a  marked  and  speedy  tendency  to  become 
thickly  furred,  and  very  foul.  This  is  well  seen  in 
cases  of  apoplexy  due  to  hsemorrhage  in  connection 
with  the  brain. 

The  tongue  is  specially  affected  in  certain  peculiar 
nervous  diseases,  particularly  labio-glosso-laryngeal 
paralysis,  many  cases  of  diphtheritic  paralysis, 
general  paralysis  of  the  insane,  and  extreme  cases 
of  wasting  palsy.  Beginning  with  slight  indications 
of  loss  of  power,  as  tremulousness,  thickness  of 
speech,  and  difficulty  in  swallowing,  the  affection  is 
liable  to  end  in  complete  paralysis  of  the  organ, 
which  may  also  involve  its  sensibility.  These  re- 
sults depend  on  disease  involving  the  roots  of  the 
nerves  supplying  the  tongue.  The  organ  may  also 
be  thus  affected  in  various  degrees,  owing  to  some 
morbid  condition  implicating  its  nerves  in  their 
course  or  at  their  origin.  When  completely  para- 
lysed, the  tongue  in  time  comes  to  present  the 
appearance  of  a  sodden  mass  lying  in  the  mouth. 
Incases  of  severe  neuralgia  of  one  side  of  the  face, 
the  tongue  occasionally  presents  peculiar  appear- 
ances, such  as  unilateral  furring,  thickening  of  the 


mucous  membrane,  or  enlargement  of  the  papillae  ; 
coating  of  one  side  of  the  tongue  has  also  been 
noticed  in  connection  with  painful  teeth  (Hilton). 
The  tremulous  and  foul  tongue  of  acute  or  chronic 
alcoholism  may  be  mentioned  under  this  head. 
Dickinson  has  often  noticed  the  tongue  to  be  white 
and  sodden-looking  after  an  exacerbation  of  ner- 
vousness, but  attributes  this  to  a  want  of  saliva. 
Signs  of  the  organ  having  been  bitten  may  be  useful 
in  the  diagnosis  of  oljscure  cases  of  epilepsy. 
Jerking  and  irregular  movements  of  the  tongue  are 
very  striking  in  many  cases  of  chorea.  During 
attacks  of  megrim  its  surface  usually  becomes  much 
furred.    Sec  a/so  Pain  in  Visceral  Disease. 

2.  General  Conditions  and  Diseases. — 
The  tongue  is  usually  markedly  altered  in  the 
febrile  state,  whether  associated  with  specific  fevers, 
or  with  inflammatory  or  other  diseases.  It  becomes 
covered  with  more  or  less  fur,  often  of  considerable 
thickness,  and  usually  either  white  or  yellowish- 
white.  In  particular  fevers  the  organ  commonly 
presents  peculiar  characters.  Thus,  in  many  cases 
of  typhoid  fever  it  is  small  and  irritable,  with  en- 
larged papilla;,  and  a  thin  whitish  or  yellowish  fur  ; 
it  may  become  red,  smooth,  and  glazed  or  shining. 
In  this  disease  it  ma}'  also  be  peculiarly  tremulous, 
which  has  been  regarded  as  a  bad  sign,  indicating 
deep  ulceration  of  the  intestine.  In  scarlatina  the 
papillae  tend  to  become  peculiarly  prominent  as  well 
as  injected,  projecting  through  the  fur,  the  tongue 
presenting  the  so-called  '  strawberry  '  appearance  ; 
this  condition  may,  however,  be  met  with  in  other 
diseases.  In  diphtheria  the  tongue  may  exhibit  a 
diphtheritic  deposit  upon  its  surface.  There  is 
generally  a  very  thick  creamy  coating  in  acute 
rheumatism,  as  well  as  before  and  during  attacks 
ot  gout,  and  in  the  latter  disease  especially  it  often 
becomes  yellowish  or  brownish.  In  acute  pneu- 
monia also  the  tongue  is  often  thickly  plastered, 
liut  presents  much  variety.  In  the  '  typhoid  state,' 
whatever  this  condition  may  be  associated  with,  the 
tongue  tends  to  be  dry,  and  usually  covered  with  a 
brown  or  even  blackish  crust,  looking  as  if  it  were 
baked.  It  is  often  very  red  and  irritable  in  itself, 
and  occasionally  the  typhoid  tongue  has  little  or 
nothing  on  its  surface,  but  is  very  dry,  deeply  red, 
like  raw  beef,  and  fissured.  The  organ  may  be  in 
such  a  condition  that  it  can  scarcely  be  moved  at 
all.  At  the  same  time  sordes  are  present  on  the 
teeth  and  gums.  The  red,  raw,  and  dry  tongue  is 
generally  associated  with  exhaustion,  especially 
when  this  is  due  to  exhausting  discharges,  parti- 
cularly of  pus  ;  and  it  is  linked  with  the  constitu- 
tional state  described  as  hectic.  It  not  uncom- 
monly occurs,  however,  in  various  conditions  pro- 
ducing prostration  and  depression,  apart  from 
discharges,  and  these  are  often  connected  with 
the  abdominal  organs.  In  malarial  fevers  the 
margins  of  the  tongue  are  said  to  present  some- 
times a  faint  bluish  tinge. 

It  may  be  remarked  here  that  the  tongue  not 
uncommonly  affords  evidence  of  constitutional 
syphilis,  owing  to  the  past  effects  of  this  disease 
upon  the  organ.  It  may  also  indicate  the  general 
tone  of  the  system,  being  often  large  and  flabby  when 
this  is  below  par. 

3.  Conditions  affecting  the  Blood  and 
Circulation. — The  tongue  often  exhibits  ab- 
normal characters,  due  to  the  state  of  the  lilood  or 
circulation.  Thus,  in  anaemia  it  is  more  or  less 
pale  ;  generally  large,  flat,  broad,  and  flabby  ;  and 
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frequently  indented  at  the  sides  by  the  teeth.  In 
the  plethoric  condition  it  is  also  large,  but  tends  to 
be  of  a  deeper  colour  than  normal,  and  may  pre- 
sent a  venous  tint.  The  anoemic  tongue  is  fre- 
quently quite  clean,  though  this  will  depend  much 
on  its  associations ;  but  the  tongue  met  with  in 
plethora  is  generally  furred.  A  temporarily  con- 
gested condition  of  the  digestive  organs  and  liver  is 
supposed  to  be  accompanied  by  a  corresponding 
plethoric  state  of  the  tongue.  Any  cause  of  general 
obstruction  to  the  venous  circulation,  or  of  interfer- 
ence with  the  due  aeration  of  the  blood,  whether 
seated  in  the  heart  or  lungs,  is  likely  to  give  rise  to 
enlargement  of  the  tongue,  and  to  make  it  assume  a 
congested,  or  even  a  cyanotic  appearance  in  marked 
cases,  such  as  those  of  congenital  malformation  of 
the  heart.  It  occasionally  happens  that  some  local 
obstruction,  affecting  the  large  veins  in  the  thorax, 
as  from  the  pressure  of  an  aneurysm,  produces  a 
similar  condition  of  the  tongue.  In  his  classifica- 
tion, Dickinson  applies  the  term  lyanotic  to  a 
particular  variety  of  tongue,  which  is  injected, 
hypernucleated,  with  excess  of  deep  epithelium. 

4.  Affections  of  the  Alimentary  Canal 
and  its  Related  Organs. — The  tongue  is  com- 
monly regarded  as  of  peculiar  importance  in  rela- 
tion to  morbid  conditions  of  the  digestive  apparatus 
and  liver,  but  Dickinson's  observations  do  not  sup- 
port this  idea,  and  he  attributes  the  changes 
presented  by  the  organ  rather  to  the  pyrexia  or  other 
constitutional  disturbance  associated  with  these  con- 
ditions. As  already  stated,  there  is  no  definite 
relation  between  the  state  of  the  tongue  and  the 
performance  of  the  digestive  functions,  or  the  pre- 
sence or  absence  of  even  serious  disease,  but  at  the 
same  time  there  are  certain  general  indications 
which  may  be  worthy  of  note. 

(a)  The  tongue  is  peculiarly  liable  to  be  altered 
in  local  affections  of  the  mouth  and  throat.  In 
catarrh  of  these  parts  it  is  more  or  less  coated.  In 
tonsillitis  there  is  usually  a  very  thick  covering  ; 
and  it  may  be  most  marked  on  the  side  of  the 
inflamed  tonsil.  Even  a  local  irritation,  such  as 
that  caused  by  decayed  teeth,  may  originate  a  fur, 
and  it  is  under  such  circumstances  that  it  is  liable 
to  be  localised.  Associated  stomatitis  may  explain 
the  state  of  the  tongue  in  some  cases  of  gastric 
catarrh  or  inflammation. 

(b)  In  any  acute  disorder  of  the  alimentary  canal 
the  tongue  tends  speedily  to  become  coated,  usually 
either  white  or  yellowish-white,  but  it  may  be  more 
or  less  brown.  This  is  seen  in  so-called  acute 
dyspepsia,  gastric  catarrh,  and  hepatic  disorders. 
The  fur  often  clears  away  very  speedily  when  the 
cause' subsides.  In  severe  acute  gastritis  the  organ 
frequently  presents  a  strikingly  red  and  irritable 
appearance,  especially  at  the  tip  and  edges,  with 
enlarged  papillte,  and  a  tendency  to  dryness.  In 
acute  intestinal  obstruction  the  tongue  becomes 
stippled  at  an  early  period,  or  coated  and  dry. 

\c)  In  chronic  forms  of  dyspepsia  and  gastric 
catarrh,  the  tongue  often  presents  abnormal  ap- 
pearances. In  the  atonic  variety  it  is  usually  large, 
fiat,  soft,  and  flabby  ;  frequently  marked  by  the 
teeth  ;  and  more  or  less  furred,  though  it  may  be 
quite  clean.  In  the  irritative  form  it  tends  to  be 
small,  elongated,  and  pointed  ;  contracted  and 
firm ;  red  and  irritable  ;  with  enlarged  papillee  ; 
and  generally  only  having  a  thin  white  fur,«through 
which  these  papillre  project,  but  it  may  appear 
unusually  clean  and  raw-looking.    The  organ  may 


present  characters  more  or  less  similar  to  those  just 
described,  in  those  cases  where  the  food  passes 
rapidly  out  of  the  stomach  into  the  duodenum  in 
an  undigested  state.  In  the  more  grave  diseases 
of  the  stomach,  namely,  cancer  and  ulceration,  the 
tongue  has  no  special  characters,  and  indeed  is 
often  very  healthy-looking.  Dickinson  has  not 
been  able  to  discover  any  state  of  tongue  especially 
connected  with  dyspepsia  or  ulcer  of  the  stomach. 

[d]  The  relation  of  the  tongue  to  aff"ections  of 
the  intestines  is  indefinite.  The  bowels  are  often 
much  deranged  in  their  functions,  or  diseased, 
without  any  abnormal  appearances  being  exhibited 
by  the  organ.  It  may  be  said,  however,  that  con- 
stipation, especially  if  habitual,  tends  to  make  the 
tongue  large  and  furred,  particularly  if  associated  with 
portal  congestion  and  deficiency  of  bile.  Cases  of 
prolonged  constipation  have  not  uncommonly  been 
met  with,  however,  in  which  it  has  remained  per- 
fectly clean  and  normal.  Chronic  accumulation 
of  fseces  in  the  rectum  seems  to  give  rise  to  thick 
coating,  which  Dickinson  attributes  to  general  dis- 
turbance, and  probably  pyrexia  connected  with 
morbid  absorption.  Diarrhoea  tends  speedily  to 
affect  the  tongue  in  various  ways.  There  is  scarcely 
any  condition  in  which  the  tongue  becomes  more 
rapidly  dry,  coated,  furred,  and  encrusted,  than 
in  severe  diarrhoea.  In  dysentery,  especially  with 
hepatic  abscess,  it  often  becomes  shrunken,  red, 
smooth  and  polished,  or  fissured. 

((?)  As  regards  the  hepatic  apparatus,  portal  ob- 
struction is  believed  to  cause  an  enlarged  and  con- 
gested state  of  the  tongue.  It  tends  to  become  more 
or  less  coated  in  biliary  disorders,  especially  when 
acute  ;  and  is  often  very  foul  in  cases  of  obstructive 
jaundice,  when  it  may  also  be  coloured  yellow. 

5.  Special  Diseases. — In  diabetes  mellitus 
the  tongue  is  often  peculiarly  irritable,  red,  clean, 
cracked,  and  dry.  In  acute  peritonitis  it  is  usually 
remarkably  small  and  contracted,  also  red  and 
irritable,  with  but  little  fur,  and  tending  to  dryness. 
In  advanced  cases  of  phthisis,  especially  with  a  high 
temperature,  it  frequently  becomes  red  and  raw, 
and  exhibits  enlarged  papillae ;  the  occurrence  of 
thrush  upon  its  surface  may  also  be  a  sign  of  ap- 
proaching dissolution  in  this  disease.  These  illus- 
trations will  suffice  to  point  out  the  special  informa- 
tion which  the  tongue  may  aff'ord  as  regards  par- 
ticular diseases.         Frederick  T.  Roberts. 

TONGUE,  Diseases  of. — Synon.  :  Fr.  Mala- 
dies de  la  Langiie  ;  Ger.  Krankheitoi  der  Zuiigi. 

The  principal  morbid  conditions  aff'ecting  the 
tongue  may  be  thus  enumerated  in  alphabetical 
order:  (i)  Chronic  Abscess;  (2)  Adhesions;  (3) 
Atrophy  ;  (4)  Cancer ;  {5)  Cysts  (mucous)  ;  (6) 
Hypertrophy  ;  (7)  Inflammation  and  Acute  Abscess  ; 
(8)  Leucoma,  Leukoplakia  ;  (9)  Parasitic  Affections  ; 
(10)  Syphilis;  (11)  Tongue-tie;  (12)  Tubercular 
Ulcer;  (13)  Tumours;  and  (14)  Ulceration. 
AphthEe  and  thrush  are  discussed  under  their  re- 
spective headings  {see  AphtH/E;  and  Mouth, 
Diseases  of).  The  simpler  disturbances  of  the 
surface  of  the  tongue,  of  which  the  practitioner 
avails  himself  as  an  aid  to  diagnosis,  are  separately 
discussed.    See  Tongue,  The. 

I.  Chronic  Abscess. — This  may  occur  at  any 
age,  and  its  cause  is  generally  obscure.  It  is  most 
common  in  front  of  the  circumvallate  papillae,  and 
forms  a  tense,  elastic,  more  or  less  prominent 
swelling,  presenting  beneath  the  dorsal  mucosa.  Its 
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outline  is  generally  quite  clear.  The  mucous  mem- 
brane over  it  is  free  and  normal  in  appearance  ;  the 
swelling  is  neither  tender  nor  painful.  However  pro- 
minent, it  is  not  translucent.  Growth  is  very  slow, 
and  the  history  of  the  swelling  may  extend  over 
some  years.  The  disease  has  to  be  diagnosed 
chiefly  from  mucous  cyst. 

The  treatment  consists  in  the  application  of 
cocaine,  incision,  and  scraping  out  the  abscess  with 
a  sharp  spoon. 

2.  Adhesions. — Occasionally  the  tongue  is  at- 
tached more  or  less  extensively  at  its  sides  and 
under-surface  to  the  corresponding  surfaces  of  the 
mouth.  These  adhesions  may  be  congenital,  but 
more  frequently  they  are  the  result  of  ulceration  or 
sloughing. 

Treatment. — In  congenital  cases  the  mem- 
branous bands  may  be  divided  with  scissors  or 
scalpel.  Sometimes  a  well-formed  tongue  exists, 
bound  down  laterally  to  the  jaws  :  these  cases  do 
well.  When  the  tongue  is  not  really  formed,  treat- 
ment is  of  no  avail.  Adhesions  consequent  upon 
ulceration  may  be  dealt  with  similarly,  but  the 
result  is  much  less  hopeful,  unless  a  mucous  flap, 
from  a  part  which  will  not  lie  in  contact  with 
another  raw  surface,  can  be  twisted  into  the  wound 
made.  The  writer  is  not  acquainted  with  any 
case  in  which  the  transplantation  into  the  mouth  of 
a  piece  of  mucous  membrane  from  another  animal 
has  succeeded. 

3.  Atrophy. — Atrophy  of  the  tongue  may  be 
either  unilateral  or  bilateral.  It  may  result  from 
either  acute  softenings  or  chronic  scleroses  of  the 
nuclei  of  the  twelfth  nerve  in  the  medulla,  and  in 
both  of  these  cases  the  palsy  is  usually  bilateral, 
the  two  nuclei  being  so  close  together  as  to  be 
almost  necessarily  involved  by  even  a  small  lesion. 
Injuries  to  the  nerve-tract  between  the  centre  at 
the  lower  end  of  the  ascending  frontal  convolution 
and  the  nucleus  cause  paralysis,  with  but  little  and 
late  wasting.  Injuries  below  the  nuclei,  on  the 
other  hand,  lead  to  rapid  wasting  of  the  tongue  on 
the  side  of  the  injury. 

Treatment. — Treatment  must  be  directed  to 
the  cause  of  the  complaint.  See  Hypogi.ossai. 
Nerve,  Diseases  of. 

4.  Cancer. — /Etiology. — Cancerof  the  tongue 
is  most  frequent  between  the  ages  of  forty  and 
forty-five  ;  it  may  occur  at  any  age  after  twenty- 
five,  but  is  rare  under  thirty-five.  It  is  more  than 
twice  as  common  in  men  as  in  women.  Irritation 
from  a  tooth  or  hot  smoke  sometimes  seems  to  be 
the  exciting  cause  ;  again,  the  growth  may  super- 
vene upon  leukoplakia,  glazed  red  tongue,  a  wart, 
or  a  chronic  gummatous  ulcer.  Cancer  of  the 
tongue  is  much  more  prevalent  in  some  districts 
than  in  others. 

Description. — Squamous  epithelioma  is  the 
only  form  met  with  in  the  tongue.  Its  usual  seat  is 
the  edge  in  the  middle  third,  but  it  may  begin  at 
any  spot.  It  starts  as  an  ulcer,  a  fissure,  or  a  wart 
— sometimes  the  patient  says,  'as  a  lump  in  the 
tongue  ' ;  but  growing  as  it  does  from  the  epithe- 
lium, this  'lump'  is  always  intimately  connected 
with  the  mucosa,  and  the  epithelium  is  never  normal 
over  the  whole  mass,  but  is  either  destroyed  by 
ulceration  or  is  papillary.  The  earliest  charac- 
teristic point  is  induration  of  the  base  of  the  lesion, 
from  invasion  of  the  mucosa  by  epithelial  cells  and 
round-celled  infiltration  about  them  ;  the  edges  of 
an  ulcer  or  fissure  become  similarly  thickened.  The 


epithelium  on  the  surface  usually  undergoes  de- 
generation and  is  cast  off,  thus  leading  to  the 
formation  of  an  'ulcer,'  at  the  base  and  edges  of 
which  the  tissues  are  being  progressively  invaded 
by  growing  epithelial  columns.  This  invasion  is 
sometimes  more  marked  along  the  surface,  at  other 
times  it  takes  place  chiefly  towards  the  substance  of 
the  tongue,  and  may  involve  almost  the  whole 
organ.  It  is  sometimes  slow,  again  rapid,  and  is 
almost  always  so  much  more  rapid  than  the  '  ulcera- 
tion,' mentioned  above,  that  induration  round  the 
ulcer  is  well  marked.  Rarely  papillary  masses 
project  from  the  surface  of  an  epithelioma,  destruc- 
tion being  reduced  to  a  minimum  ;  unfortunately, 
because  often  delaying  a  correct  diagnosis,  it  is 
in  these  cases  that  infiltration  of  the  base  also  is 
apt  to  be  least  marked,  the  products  of  epithelial 
multiplication  escaping  towards  the  surface  instead 
of  being  pressed  into  the  substance  of  the  part.  As 
the  '  ulceration '  and  infiltration  extend  into  the 
substance  of  the  tongue,  to  the  floor  of  the  mouth, 
the  jaw,  the  fauces  or  soft  palate,  the  movements  of 
the  tongue  become  more  limited,  till  ultimately  it 
may  be  quite  Ijound  down.  Sooner  or  later  the  sub- 
maxillary lymphatic  glands,  or  those  at  the  base  of 
the  carotid  triangle,  swell  and  become  painful. 
They  may  be  few  or  many,  may  remain  of  small  or 
moderate  size,  or  may  grow  rapidly  and  discharge  or 
fungate  through  the  skin,  and  this  with  but  a  small 
growth  in  the  mouth.  Extension  to  distant  organs 
by  the  blood-path  is  rare.  Pain  may  be  slight  or 
even  absent,  but,  as  a  rule,  it  is  severe,  radiating 
over  the  whole  distribution  of  the  fifth  nerve  and 
often  to  the  region  of  the  small  occipital.  The 
tongue  is  tender  and  sensitive  ;  when  fixed,  it  fails 
to  push  food  between  the  teeth  for  mastication. 
Ptyalism  is  constant,  and  may  be  very  marked. 
The  saliva  is  ropy,  and  is  expelled  with  difliculty. 
The  ulcer  discharges  into  the  mouth,  while  sloughs 
form  upon  its  surface  and  putrefy  ;  hence  mouth 
and  breath  become  offensive.  Perhaps  in  relation 
with  the  increased  secretion  of  ropy  saliva  the  sub- 
maxillary salivary  gland  is  large,  firm,  and  easily 
felt.  In  consequence  of  inability  to  take  sufficient 
food,  of  chronic  putrid  poisoning,  of  pain  and 
anxiety  and  other  influences  connected  with  the 
nature  of  the  growth,  the  patient  loses  health 
and  strength  steadily.  Death  may  result  from 
simple  exhaustion  ;  not  uncommonly  septic  lironchi- 
tis  and  broncho-pneumonia  hasten  the  end.  Dan- 
gerous or  fatal  ha-morrhage  from  the  epithelioma  is 
rare.  Cancer  of  the  tongue  is  one  of  the  most 
painful  and  most  rapidly  fatal  forms  of  malignant 
disease.  According  to  Clarke,  its  average  duration 
is  fifty-seven  weeks.  But  the  statistics  of  surgeons 
practising  carefully  the  modern  operation  of  removal 
of  the  growth,  together  with  the  nearest  lymphatic 
glands,  show  a  better  result  than  this — including 
a  fair  number  of  cases  of  prolonged  immunity. 
Cancer  of  the  frcenum  and  its  neighbourhood 
should  be  mentioned,  as  it  is  credited  with  ex- 
ceptional malignancy.  This  may  be  the  conse- 
quence of  imperfect  treatment,  due  to  a  surgeon's 
reluctance  to  draw  healthy  front  teeth  (to  get  a 
good  view),  to  resect  the  symphysis,  and  to  remove 
the  submental  and  submaxillary  lymphatics  on  both 
sides.  Cancer  behind  the  circumvallate  papilla- 
is,  fortunately,  rare.  It  may  not  be  visible  without 
a  laryngoscope  or  palpable  unless  both  the  fore- 
and  index-fingers  are  fully  introduced  through  the 
mouth. 
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Diagnosis. — The  difficulties  in  recognising  a 
cancer  of  the  tongue  vary  according  as  it  presents 
itself  under  the  form  of  an  ulcer,  a  wart,  or  a 
tumour  beneath  the  mucosa.  In  all  cases  the 
diagnosis  should  be  effected  before  the  local  disease 
is  extensive,  or  glands  are  enlarged,  or  it  will  pro- 
bably be  too  late  for  successful  treatment.  A  can- 
cerous ulcer  must  be  distinguished  from  a  simple 
ulcer,  a  hard  chancre,  a  broken-down  gumma,  and 
a  tubercular  ulcer.  A  simple  ulcer  generally  forms 
quickly,  and  bears  an  obvious  relation  to  its  cause 
— some  injury,  a  sharp  tooth,  or  a  projecting  part 
of  a  tooth-plate.  It  is  less  defined  in  outline  than 
cancer,  and  induration  is  absent  or  slight  ;  the 
edges  are  not  thick,  rounded,  raised,  or  everted  ; 
the  base  is  not  warty  and  irregular.  A  scraping  of 
its  surface  after  cleansing  shows  but  few  epithelial 
cells,  and  they  are  of  normal  appearance.  After 
removal  of  the  irritant,  and  under  suitable  treat- 
ment, a  simple  ulcer  should  heal.  Hard  chancre 
affects  the  apex  ;  is  exceedingly  rare  ;  of  rapid 
formation  up  to  a  certain  size  ;  very  hard,  defined, 
with  smooth  edges,  and  but  slightly  indurated  base. 
The  submaxillary  glands  very  soon  enlarge,  and 
general  symptoms  follow.  A  gummatous  ulcer  is 
usually  a  deep  ragged  cleft  on  the  dorsum,  parallel 
to  the  raphe,  with  thin,  irregular  margins,  under- 
mined and  gaping  as  the  tongue  is  protruded,  not 
at  all  indurated  ;  in  the  cavity  yellowish  sloughs 
may  still  adhere  ;  there  are  sometimes  other  masses 
in  the  tongue-substance,  and  the  surface  frequently 
presents  evidence  of  previous  ulceration  or  of  super- 
ficial glossitis  ;  a  history  and  other  signs  of  syphilis 
are  perhaps  obtainable  ;  a  scraping  of  the  side  of 
the  ulcer  after  cleansing  shows  but  few  epithelial 
cells ;  appropriate  treatment  is  successful.  Both 
the  simple  and  the  gummatous  ulcer  may  become 
cancerous  ;  so,  if  progressive  induration  leads  to  the 
suspicion  of  cancer,  either  the  ulcer  should  be  at 
once  freely  excised,  or  a  good  piece  should  be  cut 
out  under  cocaine  and  examined  microscopically. 
A  tubercular  ulcer  in  a  male  over  thirty-five  may 
be  indistinguishable  from  cancer.  If  the  ulcer  is 
secondary,  the  presence  of  tubercle  elsewhere  should 
make  us  careful.  Primary  tubercular  ulcers  of  the 
tongue  are  rare.  They  are  less  indurated,  but  may, 
if  clean,  present  pale  pinkish  granulations  not 
unlike  those  of  a  clean  epithelioma.  Sometimes  in 
deeper  specimens  muscular  fibres  may  be  recognised, 
laid  bare  by  the  progressing  ulceration.  The  effect 
of  medicinal  treatment  is  usually  It  is  stated 

that  these  ulcers  yield  a  scraping  like  that  of  a 
simple  or  syphilitic  sore.  Fortunately,  the  diagnosis 
is  of  less  importance  here  than  in  the  previous 
cases,  for  the  primary  tubercular  ulcer,  or  a  secon- 
dary ulcer  with  but  slight  lesions  elsewhere,  should 
be  excised. 

A  warty  epithelioma  resembles  a  simple  wart. 
The  diagnostic  point  is  induration  at  the  base  of 
the  epithelioma.  No  wise  man  would  keep  even 
an  undoubted  wart  on  his  tongue. 

An  epithelioma  in  form  of  a  submucous  tumour 
has  to  be  distinguished  chiefly  from  an  unbroken 
gumma.  A  normal  or  smooth  red  epithelial  surface 
over  the  mass,  absence  of  definite  outline,  of  marked 
induration,  and  of  enlarged  glands,  the  presence  of 
syphilitic  lesions  on  the  tongue  or  elsewhere,  and  a 
history  of  syphilis,  excite  suspicion  as  to  the  nature 
of  the  growth.  Full  doses  of  iodide  of  potassium 
confirm  it. 

So  much  stress  has  been  laid  upon  the  importance 


of  induration  in  the  diagnosis  of  cancer,  that  it  is 
right  to  add  that  rapidly  ulcerating  epitheliomata 
rarely  do  occur  in  which  there  is  but  little  induration. 

In  no  case  should  the  nature  of  a  small  ulcer  of 
the  tongue  in  a  patient  of  thirty-five  or  over  be 
allowed  long  to  remain  doubtful.  If  it  does  not 
heal  after  removal  of  any  local  irritant,  upon  the 
application  of  local  antiseptics,  especially  borax  and 
iodoform,  and  upon  the  administration  of  iodide  of 
potassium,  a  small  ulcer  should  be  excised — the 
operation  is  so  trifling.  If  there  is  any  doubt  about 
the  nature  of  a  larger  mass,  a  portion  should  be 
excised  for  examination. 

Treatment. — All  epitheliomata,  in  which  it 
appears  possible  to  remove  the  whole  of  the  disease, 
local  and  glandular,  by  an  operation  which  the 
patient  seems  likely  to  survive,  should  be  removed 
without  delay  by  knife  or  scissors.  In  all  cases, 
even  the  earliest,  the  lymphatic  glands  supplied 
from  the  seat  of  disease,  and,  as  far  as  possible,  also 
the  tissue  between  them  and  the  primary  lesion, 
should  be  removed.  The  mortality  after  operation 
upon  cases  of  all  degrees  of  severity  is  about  12  per 
cent.,  rising  from  nil  in  slight,  early  cases  to  25  per 
cent,  in  extensive  cases.  When  there  is  a  fair 
prospect  of  preventing  local  recurrence,  it  is  still 
often  right  to  remove  that  part  which  lies  in  the 
mouth,  to  relieve  pain  and  the  suff"ering  which  a 
cleanly  patient  undergoes  on  account  of  the  foul 
state  of  the  part.  Excision  of  half  an  inch  of  the 
lingual  nerve  has  been  performed  to  relieve  pain, 
and  ligature  of  a  lingual  artery  to  check  haemor- 
rhage. The  treatment  of  incurable  cases  consists 
in  the  administration  of  anodynes  in  doses  suf- 
ficient to  give  relief;  in  the  use  of  antiseptic 
washes  and  powders  for  the  mouth  ;  and  in  careful 
feeding. 

5.  Cysts. — In  addition  to  the  rare  lingual  der- 
moids described  under  MoUTH,  Diseases  of :  4, 
and  the  parasitic  cysts  {Cysticercus  cellulosiv,  ex- 
tremely rare  ;  and  echinococcus,  rare),  cysts  from 
dilatation  of  a  mucous  gland  are  sometimes  met 
with,  and  at  any  age.  They  are  most  common 
where  the  mucous  glands  are  largest  and  most 
numerous — behind  the  circum vallate  papillae,  but 
they  may  occur  elsewhere  in  the  tongue.  They 
form  tense,  elastic,  circumscribed  swellings,  some- 
times pushing  their  way  into  the  tongue,  at  other 
times  projecting  sufficiently  from  the  surface  to 
render  it  evident  that  they  are  translucent.  They 
cause  no  pain,  and  the  mucosa  over  them  is  normal 
or  simply  stretched. 

Diagnosis. — When  a  cyst  is  prominent,  the 
diagnosis  presents  no  difficulty  except  from  chronic 
abscess,  which  generally  occurs  in  the  anterior  part 
of  the  tongue,  and  is  never  translucent.  A  punc- 
ture will  decide.  When  it  lies  deep  and  far  back, 
it  may  be  difficult  to  be  sure  even  that  the  mass  is 
fluid  ;  the  situation,  elasticity,  and  smoothness  of 
surface  of  the  swelling  will  always  suggest  a  mucous 
cyst,  and  here,  again,  a  puncture  will  prove  its 
nature. 

Treatment. — This  consists  in  application  of 
cocaine  to  the  surface,  and  excision  of  part  of  the 
wall.  The  interior  should  be  touched  over  with 
pure  carbolic  acid. 

6.  Hypertrophy. — Synon.  :  Macroglossia. — 
Hypertrophy  of  the  tongue  is  generally  congenital  ; 
sometimes  it  follows  an  attack  of  inflammation. 
The  enlargement  seems  to  be  due  to  blocking  of 
the  lymph-paths ;  the  lips  are  sometimes  similarly 
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affected  [inacrocheilia).  In  the  congenital  cases 
it  is  often  complicated  with  imbecility  or  idiocy. 
The  enlargement  of  the  tongue  may  not  be 
evident  at  birth.  At  first  the  enlarged  organ  has 
a  normal  appearance  ;  but  usually  it  becomes 
too  large  for  the  mouth,  and  part  is  constantly 
or  frequently  prolapsed.  Gradually,  from  ex- 
posure to  the  air  and  constant  irritation,  the 
mucosa  becomes  dry,  thick,  and  callous,  or  covered 
with  a  slimy  secretion ;  the  papilla;  enlarge 
greatly.  After  a  time,  the  pressure  of  the  teeth 
acts  as  a  line  of  constriction,  and  the  pro- 
truding portion  swells  from  mechanical  congestion. 
The  surface  of  the  tongue  becomes  bluish  or  brown  ; 
the  mucosa  roughened  and  cracked  ;  there  is  a 
tendency  to  ulceration  and  hoemorrhage ;  the 
muscles  become  palsied,  and  are  unable  to  retract 
the  organ.  As  time  goes  on,  the  lower  jaw  is 
pressed  down  by  the  superincumbent  weight,  and 
occasionally  this  goes  so  far  as  to  produce  dis- 
location. The  teeth  project  forwards,  the  lips  are 
everted,  and  there  is  a  constant  flow  of  saliva  from 
the  mouth.  Altogether,  the  patient's  appearance 
is  most  unsightly,  and  his  condition  very  distress- 
ing ;  for  with  such  a  tongue  mastication  and 
deglutition  are  difficult,  and  speech  is  thick  and 
indistinct. 

Treatment. — The  redundant  part  of  the  tongue 
must  be  removed  by  a  V-incision,  and  the  wound 
sutured. 

7.  Acute  Inflammation. — Synon.  :  Glossi- 
tis.— .Sometimes  the  glossitis  is  siiperfirial,  only 
the  mucosa  being  affected  :  again  it  is  deep  or 
interstitial. 

/Etiology. — Fifty  years  ago  by  far  the  most 
common  cause  of  acute  interstitial  glossitis  was  the 
excessive  use  of  mercury,  happily  now  seldom  seen. 
Sometimes  it  is  due  to  septic  wounds,  to  wasp- 
stings,  or  to  taking  putrid,  corrosive,  or  acrid 
substances  into  the  mouth  ;  it  may  arise  in  the 
course  of  the  acute  specific  diseases  ;  usually  no 
cause  is  discoverable. 

.Sy.mptoms. — Simple  superficial  glossitis  needs 
no  description  :  it  occurs  chiefly  in  young  children. 
Sometimes  vesicles  form  in  patches — a  kind  of 
herpes.  The  earliest  symptoms  of  mercurial  glos- 
sitis, which  may  be  taken  as  typical,  are  a  foul 
metallic  taste,  peculiarly  offensive  breath,  and  a 
red  line  along  the  gums,  at  their  junction  with  the 
teeth.  The  gums  are  tender,  spongy,  and  apt  to 
bleed.  As  the  case  advances,  the  gums,  the  tongue, 
and  the  inside  of  the  lips  and  cheeks  become  much 
swollen.  The  tongue  is  sometimes  so  large  as  to 
protrude  constantly  from  the  mouth.  At  its  edges 
it  becomes  deeply  marked  by  the  teeth,  and  it  and 
the  cheeks  and  gums  often  ulcerate.  The  flow  of 
saliva  is  incessant  ;  the  salivaiy  glands  are  swollen 
and  painful  ;  the  teeth  ache  and  become  loose,  but 
seldom  drop  out.  The  pulse  and  respiration  are 
hurried.  There  is  great  thirst,  but  the  patient  has 
difficulty  in  swallowing  ;  and  he  is  wholly  unable 
to  speak.  As  a  rule,  this  state  of  things  subsides 
under  proper  treatment,  but  occasionally  pus  forms 
in  the  suljstance  of  the  tongue,  or  it  may  become 
ulcerated  or  even  gangrenous. 

In  the  acute  spontaneous  form,  the  swelling  and 
hardening  of  the  tongue  are  greater  than  in  the 
mercurial,  and  all  the  symptoms  are  more  severe  ; 
the  mercurial  fcetor  is  absent.  There  is  a  greater 
tendency  to  suppuration,  localised  or  diffuse,  and 
to  sloughing  of  more  or  less  of  the  organ.  The 


fever  is  often  marked.  -Sometimes  the  swelling  is 
chiefly  at  the  base  of  the  tongue,  though  the 
anterior  less  swollen  part  is  pushed  out  of  the 
mouth.  General  distress  and  difficulty  in  breathing 
are  great.    Abscess  is  probable  in  these  cases. 

Trkatment.  —  In  acute  inflammation  of  the 
substance  of  the  tongue,  the  first  point  is  to  dis- 
cover any  abscess  which  may  be  present,  by  special 
swelling,  tenderness,  and  localised  softening.  The 
abscess  is  usually  far  back  and  hard  to  find.  If 
found,  immediate  relief  follows  incision.  If  none  be 
found,  a  sharp  purge  should  be  given  ;  and  either 
ice  may  be  freely  sucked  or  the  mouth  be  frequently 
washed  out  with  hot  water — whichever  is  found  to 
give  most  relief.  Cold  or  heat  may  be  applied  to 
the  submaxillary  region.  Two  long  cuts  through 
the  mucosa  of  the  dorsum  on  each  side  of  the  raphe 
may  give  relief. 

8.  Leucoma. — Sy.non.:  Leulwplahia  Liugualis 
et  Buccalis  ;  Ichthyosis  Liiiguie  ;  Hairy  Tongue  ; 
Smooth  Red  Tongue  ;  Tylosis. 

Definition. — These  names  have  been  applied 
to  the  results  of  a  chronic  superficial  inflammation 
(probably)  of  the  mucosa,  resulting  now  in  a  white 
patch  or  patches ;  now  in  hypertrophy  of  tlie 
papilla;,  giving  the  tongue  a  warty  or  hairy  appear- 
ance ;  again  in  a  swollen,  smooth  red  surface. 

/Etiology. — Nothing  is  certainly  known  on 
this  point.  Mechanical  irritation,  hot  spices  and 
food,  ardent  spirits,  smoking,  syphilis,  gout,  and 
various  forms  of  dyspepsia  are  all  regarded  as 
causes  of  this  condition.  It  seems  to  run  in  fami- 
lies. It  is  rare  among  women,  and  among  men 
under  twenty.  It  does  not  begin  after  sixty.  It 
occurs  on  the  lingual  mucosa  chiefly  ;  to  a  much 
less  extent  on  the  buccal.  It  is  said  not  to  occur 
behind  the  circumvallate  papillae. 

DESCRIfTlON. — The  commonest  form  is  that 
known  as  leitl^oplakia.  Blue  or  yellowish-white 
patches  (leucomata)  form,  oval  or  irregular  in  outline, 
smooth  on  the  surface,  and  showing  some  degree  of 
resistance  when  pinched  between  the  fingers.  There 
may  be  but  one  such  patch.  Usually  there  are  no 
symptoms ;  sometimes  the  patches  are  irritable, 
casting  their  epithelial  scales,  and  prone  to  form 
fissures  and  ulcers.  With  irritability  there  is  more 
or  less  ptyalism.  A  much  rarer  form  is  that  known 
as  ichthyosis,  in  which  the  papilla; are  hypertrophied 
and  covered  with  horny  epithelium.  When  the  fili- 
form papilla;  have  been  specially  hypertrophied,  the 
name  hairy  tongue  has  been  given.  Lastly,  the 
tongue  in  some  cases,  from  rapid  shedding  of 
epithelium,  becomes  smooth,  red,  and  slightlv 
swollen,  very  sensitive  and  irritable,  and  liable  tii 
fissures  or  ulcers. 

Prognosis.  —Once  the  disease  is  established, 
treatment  avails  but  little  as  a  rule.  The  danger  of 
the  trouble  is  that  it  tends  in  all  forms  to  pass  on 
into  epithelioma  ;  induration  at  the  base,  ulceration, 
or  warty  outgrowth  being  the  signs  to  be  watched  for. 

Treatment. — Every  source  of  irritation  must 
be  removed,  and  any  constitutional  defect  treated, 
in  the  hope  that  good  may  come.  Borax-and-glv- 
cerine  lotion,  solution  of  bicarbonate  of  sodium 
(gr.  XX  ad  ^j),  or  chromic  acid  (gr.  i-ij  ad  jj),  may 
be  used  as  a  mouth-wash  after  meals.  Honey  of 
borax,  bicyanide  of  mercury  (gr.  ij-iv  ad  =j),  chro- 
mic acid  (gr.  v-x  ad  gj),  or  salicylic  acid  (a  satu- 
rated watery  solution)  may  be  apiilicd  directly  over 
the  dried  part.  On  no  account  should  irritant  or 
caustic  substances  be  used. 
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A  single  obstinate  patch  may  be  excised  under 
cocaine.  A  developing  epithelioma  will  require 
prompt  excision. 

9.  Parasitic  Affections. — The  most  impor- 
tant parasite  connected  with  the  tongue  is  the 
O'idmm  albicans,  which  is  present  in  thrush  [see 
Mouth,  Diseases  of).  Hydatid  cysts  are  occa- 
sionally met  with  ;  and  so  is  the  Cysticercus  cellu- 
loscT.  Among  the  nematodes  the  Guinea  worm 
{Dracunculits  or  Filaria  inedincnsis)  and  the  Tri- 
china spiralis  have  been  found.  The  dracunculus 
may  give  rise  to  an  abscess,  which  will  require  to 
be  opened  ;  and  hydatid  cysts  may  have  to  be 
incised  and  removed. 

10.  Syphilitic  Affections. — These  form  five- 
ninths  of  all  the  lesions  of  the  tongue  which  come 
under  our  notice.  Primary  sores  are  occasionally 
seen  in  this  situation,  but  their  occurrence  is  so  rare 
that  we  need  only  mention  them.  For  the  sake  of 
clearness,  it  is  well  to  arrange  these  syphilitic 
affections  into  four  classes  :  {A)  Sttperficial  Ulcera- 
tions; [B]  Mucous  Tubercles;  (C)  Ginninaia  and 
Deep  I}iJiltrations ;  and  {D)  Chronic  Morbid  States 
of  the  Mucous  Membrane. 

A.  Superficial  Ulcerations. — Slight  superficial 
ulcerations  of  the  tongue  are  very  common  in  what 
is  called  the  secondary  stage  of  syphilis.  They  are 
usually  situated  on  the  sides,  tip,  and  under-surface 
of  the  free  portion  of  the  organ  ;  and  are  often 
associated  with  similar  ulcerations  upon  the  inside 
of  the  cheeks,  the  lips,  and  the  angles  of  the  mouth. 
They  begin  in  small  inflamed  spots,  and  spread 
into  linear  cracks  and  fissures  (rhagades).  These 
are  exquisitely  sensitive  ;  and,  as  it  is  very  difficult 
to  keep  the  tongue  at  rest,  are  a  source  of  constant 
suffering.  When  these  ulcerations  heal,  whitish 
scars  and  cicatrices  are  left,  which  are  very  persis- 
tent, and  resemble  leukoplakial  patches. 

B.  Mucous  Tubercles. — Mucous  tubercles,  when 
they  occur  on  the  tongue,  are  generally  met  with 
about  the  sides  and  under-surface  of  the  organ  ;  on 
the  fold  of  mucosa  that  is  reflected  to  the  floor  of 
the  mouth  ;  or  on  one  side  of  the  raphe  far  back. 
They  occur  in  the  early  years  of  the  disease. 

C.  Gummata  and  Deep  Infiltrations.  — Gummata 
are  common  in  the  tongue,  varying  in  size,  when 
they  come  under  notice,  from  a  pea  to  a  marble. 
Not  uncommonly  they  are  multiple,  or  the  principal 
mass  may  be  set  in  a  diffuse  infiltration  of  the 
tongue.  As  a  gumma  enlarges  and  softens,  the 
mucosa  over  it  becomes  red  and  smooth,  and  ulti- 
mately it  gives  way.  A  ragged  opening  is  thus 
formed,  through  which  fluid  escapes,  and  adherent 
slough  protrudes.  The  edges  are  irregular,  thin 
and  flexible ;  the  walls  are  not  indurated  ;  the 
opening  gapes  in  certain  positions  of  the  tongue. 
The  cavity  may  heal,  or  may  remain  for  an  indefi- 
nite time  if  no  treatment  is  adopted,  and  some 
induration  of  the  walls  may  supervene.  It  is  in 
these  chronic  cases  that  downgrowth  of  epithelium 
(epithelioma)  sometimes  takes  place.  .So  long  as  a 
gumma  is  unbroken,  there  is  strong  hope  that 
treatment  will  cause  its  absorption.  After  this,  no 
trace  of  it  may  be  left  upon  the  surface  ;  but  when 
a  gumma  has  burst,  a  fissure-like  scar  results  from 
its  healing,  and  there  is  more  or  less  induration 
about  it.  Sometimes,  though  rarely,  a  tongue 
becomes  generally  fibroid  from  the  development  of 
gumma-tissue  throughout  (chronic  inferstitial glos- 
sitis). A  tongue  may  thus  become  deeply  and 
irregularly  scarred,  enlarged  or  diminished  in  size. 


or  much  deformed,  by  alternating  contraction  and 
swelling  ;  while  the  mucosa  presents,  perhaps, 
patches  of  normal  appearance,  white  or  yellow 
scars  with  thickened  epidermis,  red  areas  where 
irritation  is  still  active,  and  bluish  surfaces 
indicating  mechanical  congestion  from  scar-con- 
traction. 

D.  Chronic  Syphilitic  Disease. — Various  morbid 
conditions  of  the  mucosa  of  the  tongue  are  often 
seen  in  association  with  the  later  stages  of  syphilis. 
Sometimes  circumscribed  patches  of  the  epithelium 
become  dead-white,  and  drop  off,  leaving  a  red 
raw  surface  beneath.    The  epithelium  is  speedily 
restored,  but  another  patch  becomes  affected  in  a 
similar  manner,  and  so  the  disease  continues  -  one 
patch  healing  and  another  desquamating.    This  is 
the  proper  psoriasis  lingutc.    Again,  there  is  a 
much  more  extensive  disease,  to  which  the  name 
chronic  superficial  glossitis  has  been  given.  At 
the  commencement  some  portions  of  the  membrane 
present  their  natural  appearance,  while  others  are 
of  a  deep  red  colour  and  raw-looking.  These 
patches  are  often  oval  or  oblong.    Their  surface  is 
smooth  and  glossy.    They  are  either  entirely  de- 
nuded of  epithelium,  or  this  is  reduced  to  an  ex- 
tremely thin  layer,  and  the  papill<e  are  obliterated 
by  distension.    These  patches  are  slightly  elevated 
and  hard  to  the  touch,  in  consequence  of  inter- 
stitial thickening.    The  tongue  is  swollen.    At  its 
edges  it  takes  the  impression  of  the  teeth,  and  the 
lines  thus  produced  are  prone  to  ulcerate.  Some- 
limes  the  whole  organ  has  a  bluish,  congested  hue. 
The  mucous  secretion  all  over  the  affected  part  is 
viscid  and  glairy,  giving  the  organ  a  peculiar, 
smooth,  glazed  appearance  ;  and  sometimes  the 
patient's  breath  is  so  fcetid  that  he  is  offensive  to 
himself  and  to  all  about  him.     He  complains  of 
thirst  ;  his  mouth  is  parched,  especially  at  night  ; 
and  when  he  wakes  in  the  morning  his  tongue  feels 
dry  and  chipped.    The  disease  is,  in  fact,  a  chronic 
superficial  glossitis.    If  the  more  active  mischief  is 
checked,  the  swelling  subsides,  but  the  mucous  mem- 
brane never  resumes  its  healthy  character.  The 
patches  that  have  been  affected  remain  smooth  and 
shining.    The  papillary  structure  has  been  impaired, 
and  what  is  left  is  in  fact  cicatricial  tissue,  a  tissue 
which  is  sensitive  to  the  contact  of  hot,  acid,  or 
pungent  substances,  and  apt  to  inflame  easily.  At 
a  later  date,  portions  of  this  cicatricial  membrane 
become   more   completely   fibrous,  presenting  a 
whitish  appearance,  and  being  callous  to  the  touch. 

Treatment. —In  the  treatment  of  all  of  these 
affections  it  is  important  to  look  to  the  general 
health  of  the  patient ;  to  see  that  he  smokes  little 
or  not  at  all  — any  smoke  reaching  the  mouth 
should  be  cool ;  to  forbid  alcohol,  or  allow  it  only 
in  dilute  forms  ;  and  to  order  a  simple,  nourishing 
diet,  from  which  hot  spices  and  condiments  should 
be  excluded. 

Mucous  tubercles  and  small  ulcers  of  the  secon- 
dary stage  require  a  mercurial  course.  Drying  the 
lesions  and  painting  them  once  or  twice  daily  with 
a  solution  of  the  bicyanide  of  mercury  (grs.  ij-viij 
ad  §j)  is  helpful. 

Gummata  and  gummatous  infiltrations  disappear 
most  quickly  under  iodide  of  potassium.  With 
this,  if  the  gummata  are  appearing  early,  or  if  the 
patient  has  never  been  satisfactorily  treated  with 
mercury,  or,  again,  if  the  iodide  does  not  act 
quickly,  a  little  mercury  should  be  given.  Broken 
gummata  should    be  treated  with  a  borax-wash 
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used  frequently,  and  dusted  twice  daily,  after  food 
and  subsequent  washing  of  the  mouth,  with  a 
powder  composed  of  grey  powder,  iodoform,  and 
starch  in  equal  parts. 

The  treatment  of  chronic  superficial  glossitis  is 
far  from  satisfactory.  The  first  object  should  be  to 
improve  the  digestion,  and  to  regulate  the  general 
health.  When  there  is  much  superficial  soreness, 
a  mouth-wash  of  borax  and  glycerine,  bismuth  and 
glycerine,  or  chlorate  of  potassium,  should  be 
ordered.  The  patches  may  be  painted  with  a  non- 
irritating  mercurial  lotion.  Irritants  should  never 
be  used,  in  view  of  the  danger  that  these  cases  may 
develop  epithelioma.  The  treatment  too  often 
consists  in  combating  soreness  and  irritation,  and 
in  watching  for  induration,  indicating  the  down- 
growth  of  epithelium.  Free  operation  should 
follow  at  once  upon  the  discovery  of  this. 

11.  Tongue-tie. — The  tongue  is  said  to  be  'tied' 
when  the  frasnum  is  eitlier  too  short  or  comes 
farther  forward  than  it  should,  and  thus  restrains 
the  movements  of  the  tip,  which  often  seems  slightly 
bifid.  The  infant  cannot  put  out  its  tongue,  or  use 
it  in  sucking  ;  and,  if  allowed  to  remain,  the  defect 
interferes  with  speech. 

Treatment. — Operative  interference  is  required, 
as  follows  :  Place  the  child  with  its  head  on  the 
nurse's  knees,  towards  the  surgeon  ;  raise  the  tip 
of  the  tongue  and  stretch  the  frrenum  with  the  left 
forefinger,  and  snip  through  the  thin  part  of  the 
frEenum  with  scissors,  which  will,  naturally,  be 
pointed  downwards,  parallel  to  the  ranine  veins. 
A  little  pressure  down  and  back  into  the  wound 
with  the  left  forefinger  will  still  further  free  the 
tongue.  Mothers  often  suppose  that  their  children 
are  tongue-tied  when,  in  truth,  they  are  only  back- 
ward in  speaking  ;  so  the  surgeon  should  form  his 
own  opinion  before  operating. 

12.  Tubercular  Ulceration. — This  may  be 
either  primary  or  secondary  ;  the  former  is  very 
rare.  The  latter  is  secondary  to  laryngeal  or  pulmo- 
nary tuberculosis,  suggesting  the  possibility  of  auto- 
inoculation. 

Description. —Tubercular  ulcers  of  the  tongue 
are  much  more  common  in  men  than  in  women. 
They  occur  at  all  ages,  are  not  uncommonly 
multiple,  and  rarely  reach  a  large  size  (one  inch 
square)  or  a  great  depth  (quarter  of  an  inch). 
They  are  most  frequent  upon  the  tip  and  edge  ad- 
jacent, then  upon  the  dorsum,  and  then  underneath 
the  free  part.  They  begin  as  small  nodules  in  the 
mucosa,  which  ulcerate,  exposing  a  greyish  or 
yellowish  slough.  Cheesy  stuft"  may  be  seen  on  the 
surface.  If  the  extension  is  slow,  the  edge  becomes 
somewhat  raised,  red  and  rounded,  the  floor  is 
formed  of  pale  granulations,  and  the  surrounding 
parts  are  little  or  not  at  all  cedematous.  There 
may  be  enough  induration  to  raise  a  suspicion  of 
cancer.  When  the  spread  is  rapid,  the  edge  is  thin 
and  ragged,  often  undermined  ;  the  base  may  be 
sloughy,  or  the  structure  of  the  eroded  tissue  may 
be  clear  ;  there  is  no  induration.  The  symptoms 
are  soreness,  sensitiveness,  and  more  or  less  ptya- 
lism  ;  when  advanced,  the  ulcers  may  be  very- 
painful.  The  lymphatic  glands  may  enlarge,  but 
this  is  by  no  means  constant.  Microscopically, 
they  present  all  the  characteristics  of  a  tubercular 
ulcer. 

Diagnosis. — Many  tubercular  ulcers  have  been 
excised  as  malignant — a  mistake  of  little  conse- 
quence.   Gummatous  ulcers  are  distinguished  chiefly 


by  a  history  of  syphilis,  situation  on  the  dorsum, 
depth  and  thin  ragged  edges,  absence  of  tubercle- 
bacilli  in  the  discharge,  and  the  effects  of  treatment. 

Prognosis. — A  small  tubercular  ulcer  may  heal, 
but  only  to  break  out  again.  After  suffering  much 
from  the  ulcer,  a  patient  usually  dies  from  disease 
of  the  larynx  or  lungs. 

Treatment. — If  the  ulcer  is  primary,  or  if  the 
primary  disease  of  lung  or  larynx  is  early,  the  ulcer 
should  be  excised  under  cocaine,  and  the  sides  of 
the  wedge-cut  sewn  up.  If  there  is  advanced 
disease  of  lung  or  larynx,  and  the  ulcer  is  not 
painful,  iodoform  and  starch  in  equal  parts  may 
be  applied  after  food.  If  there  is  much  suffering, 
excision  may  be  done,  or  phenol  freely  applied. 

13.  Tumours. — The  mucous  membrane  of  the 
tongue  is  occasionally  the  seat  of  simple  warts;  and 
fatty,  fibrous,  cartilaginous,  bony,  and  ntevoid 
growths  have  more  or  less  rarely  been  removed 
from  this  situation.  They  are  sometimes  deep  in 
the  tongue-substance,  or  more  or  less  polypoid. 
The  lymphoid -tissue  beneath  the  mucosa  in  front  of 
the  epiglottis  may  hypertrophy  and  form  a  small 
protuberance  on  one  or  both  sides  of  the  mid-line, 
giving  rise  to  little  or  no  trouble.  A  few  instances 
have  been  recorded  (all  in  women)  of  simple 
tumours  having  the  structure  of  the  thyroid,  growing 
in  the  base  of  the  tongue  and  probably  connected 
with  the  thyroglossal  duct.  Sarcoma  is  very  rare  ; 
cancer  is  the  tumour  of  the  tongue. 

Treatment. — Small  warts  may  be  dried  and 
touched  with  30-per-cent.  solution  of  chromic  acid 
till  they  shrivel  and  fall  oft' ;  or  they  may  be  snipped 
off,  together  with  the  mucosa  whence  they  spring. 
Larger  masses  require  excision.  The  other  tumours 
mentioned,  if  troublesome,  all  require  excision. 
Eucaine  anaesthesia  is  often  sufficient  (^see  p.  59). 
Removal  of  a  part  of  thyroid  growths  has  been 
followed  first  by  increase,  then  by  wasting  of  the 
remainder. 

14.  Ulceration. — Ulcers  of  the  tongue  are  best 
classified  according  to  their  causes,  so  far  as  we 
know  them.  We  thus  get  the  following  groups  : 
simple,  ttthercular,  syphilitic,  and  cancerous.  Under 
the  heading  '  simple '  we  include  traumatic,  dys- 
peptic, and  aphthous  ulcers,  and  the  sores  on  the 
tongue  which  form  in  non-specific  leukoplakia,  or 
in  ulcerative  and  mercurial  stomatitis.  Only  the 
traumatic  and  dyspeptic  ulcers  remain  undescribed  ; 
for  the  other  varieties  reference  may  be  made  to  the 
special  sections. 

Traumatic  ulcers  may  be  due  to  injuries  of  all 
kinds,  but  the  injury  caused  by  teeth  often  leads  to 
an  ulcer  difficult  to  recognise.  A  sharp  tooth  or 
tooth-plate,  though  constantly  present,  does  not 
irritate  equally  at  all  times,  but  more  (it  is  supposed)' 
in  dyspeptic  or  depressed  states.  The  ulcer  at  first 
has  the  characteristics  of  a  small  spreading  ulcer — 
sloughy  or  bright  red  base,  sharp-cut  low  margins, 
more  or  less  cedematous  surroundings.  It  is  irritable 
and  painful.  After  weeks  or  months,  the  base 
becomes  paler,  the  margins  thicker  and  rounder, 
and  more  or  less  indefinite  induration  of  the  base 
appears.  Naturally,  the  seat  of  these  ulcers  is 
almost  invariably  the  edge  or  tip.  In  their  diagnosis, 
the  relation  to  an  irritant,  the  absence  of  a  history 
of  syphilis  or  tuberculosis,  the  absence  of  cancerous 
induration,  and  the  eflfect  of  removal  of  the  cause 
and  subsequent  treatment,  are  the  chief  points. 

Dyspeptic  ulcers  are  apt  to  occur  in  ill-fed  children,, 
and  also  in  adults  who  habitually  eat  and  drink 

5  s 


I730      TONGUE,  DISEASES  OF 


TONICS 


too  freely.  Such  ulcers  are  generally  situated  upon 
the  sides  or  upper  surface  near  the  tip  ;  but  not  in- 
frequently they  are  on  the  frrenum.  They  are 
t  encircled  by  an  inflamed  margin  ;  shallow  ;  their 
bases  being  flat  and  covered  with  a  greyish  slough. 
They  are  very  sensitive  to  the  touch,  and  painful 
when  the  organ  is  moved.  Sometimes  there  is 
offensive  discharge,  with  a  good  deal  of  swelling  of 
the  sublingual  and  submaxillary  glands. 

Treatment. — Defects  of  digestion  must  be  at- 
tended to  ;  a  cholagogue  purge  is  often  a  good 
beginning.  The  mouth  should  be  kept  scrupulously 
clean,  and  all  sources  of  mechanical  irritation  re- 
moved. Honey  of  borax  should  be  used  frequently  ; 
and  the  ulcers  dried  and  painted  with  chromic-acid 
solution  (grs.  v-x  to  gj)  every  two  or  three  days. 

Stanley  Boyd. 

TONIC  {rSfos,  tension).  —  A  distinctive  term 
used  in  reference  to  the  nature  of  spasms,  which 
are  usually  divided  into  two  classes,  namely,  foni'c 
spasms  and  clonic  spasms  ;the  former  being  those  in 
which  the  muscles  concerned  remain  in  a  state  of 
continuous  rather  than  in  one  of  intermittent  con- 
traction or  clonic  spasm.    See  Spasm. 

TONICS  (t6vos,  tension,  tone).  —  Synon.  : 
Fr.  Toniqites  ;  Ger.  Toiiische  Mittel. 

Definition.  —  Therapeutic  agents  which  in- 
crease the  strength  of  the  body  or  its  parts. 

Enumeration.  —  Among  the  most  typical 
medicinal  tonics,  which  impart  a  feeling  of  strength, 
are  Iron,  Nux  Vomica,  Quinine,  and  Vegetable 
Bitters.  As  the  strength  of  the  body  generally  de- 
pends on  the  proper  action  of  its  various  parts,  tonics 
have  been  subdivided  into  those  which  have  an 
especial  action  on  the  blood-circulation,  digestion, 
and  nervous  sj'Stem. 

1.  Blood-Tonics.  —Cod-liver  oil  and  other  fats, 
and  iron  and  its  salts,  are  the  most  important 
of  this  group  of  tonic  remedies.  Perhaps  also 
phosphate  and  hypophosphite  of  calcium,  salts  of 
potassium  and  sodium,  arsenic,  and  phosphorus 
should  be  included.  Light,  fresh  air,  good  food, 
bathing,  and  exercise  are  valuable  adjuncts. 

2.  Cardlo-vascular  Tonics. — The  principal 
vascular  tonics  are  Nux  Vomica  and  .Strychnine, 
Digitalis,  Strophanthus,  Erythrophloeum,  Squill, 
and  Caffeine.  The  local  application  of  warmth 
and  cold,  friction,  and  massage  increase  the  effect 
of  these  medicines. 

3.  Gastric  Tonics.  —  Small  doses  of  Sul- 
phuric, Nitric,  Hydrochloric,  and  Phosphoric 
Acids,  small  doses  of  Arsenic,  Alum,  Bismuth, 
Copper,  Silver  or  Zinc,  Aloes,  Bitter  Beer,  Chamo- 
mile, Cinchona,  Cusparia,  Cascarilla,  Calumba, 
Hops,  Gentian,  Orange-  and  Lemon-Peel,  Quassia, 
Rhubarb,  Strychnine,  and  Vegetable  Bitters, 
generally  all  impart  vigour  to  the  gastric  function. 
Valuable  adjuncts  are  pepsin  and  hydrochloric  acid. 

4.  Intestinal  Tonics. — These  are  chiefly 
Nux  Vomica,  Belladonna,  Rhubarb,  the  Mineral 
Acids  and  Metallic  Salts  just  mentioned,  and 
astringents. 

5.  Nervine  Tonics. — Nux  Vomica  and  Strych- 
nine, Cinchona  and  its  alkaloids,  Coca,  Phosphorus, 
Arsenic  and  its  compounds,  salts  of  Iron,  Zinc, 
Copper  and  Silver,  are  all  included  under  this 
head.  The  tonics  which  act  especially  on  other 
parts  of  the  system  increase  also  the  power  of  the 
nervous  system,  and  act  indirectly  as  nervine  tonics. 


Action. — The  derivation  of  the  word  'tonics' 
indicates  the  nature  of  their  action.  When  a  person 
feels  limp  and  weak,  and  unfit  for  exertion,  tonics 
restore  the  energy  and  strength,  and  render  him 
again  fit  for  work.  The  exact  mode  in  which 
tonics  act  is  not  yet  perfectly  ascertained,  but  in  all 
probability  they  increase  the  functions  of  the 
different  parts  of  the  body  by  aiding  tissue-change, 
either  by  increased  nutrition,  increased  tissue-meta- 
bolism, more  rapid  removal  of  waste,  or  possibly 
by  all  three  taken  together.    See  Tone,  Want  of. 

Uses. — Tonics  are  employed  in  conditions  of 
debility,  either  of  the  body  generally  or  of  its 
different  parts,  the  selection  of  each  depending  upon 
the  part  of  the  body  affected. 

In  cases  where  the  malnutrition  of  the  body 
appears  to  be  dependent  on  the  want  of  the  proper 
constituents  of  the  blood,  as  in  anaemia,  struma,  or 
general  debility,  without  any  affection  of  a  particu- 
lar organ,  blood-tonics,  including  iron,  cod-liver  oil, 
phosphates,  and  hypophosphites  are  employed  ; 
and  these  are  also  useful  where  impoverishment  of 
the  blood  is  due  to  a  definite  constitutional  disease, 
such  as  phthisis,  or  Bright's  disease.  In  pernicious 
ansmia  phosphorus  or  arsenic  may  be  used. 
Where  enfeeblement  of  the  stomach  appears  to  be 
present,  as  shown  by  loss  of  appetite  and  such 
signs  of  imperfect  digestion  as  flatulence,  weight 
and  pain  after  eating,  gastric  tonics  are  used. 
Should  its  muscular  coat  be  feeble  or  inactive,  as 
shown  by  tendency  to  dilatation,  and  splashing  of 
the  contents  on  movement,  strychnine  is  especially 
indicated,  and  galvanism  or  systematic  kneading 
may  be  also  employed.  Where  the  stomach  is  too 
debilitated  to  respond  sufficiently  to  this  form  of 
treatment,  as  after  long-continued  gastric  catarrh, 
or  in  old  age,  its  work  must  be  partly  done  for  it, 
and  then  such  substances  as  hydrochloric  acid 
and  pepsin  are  useful.  When  the  muscular 
movements  of  the  intestine  are  sluggish,  as 
indicated  by  constipation,  and  by  a  tendency 
to  the  distension  of  the  bowel  with  gas,  nux 
vomica  and  belladonna  may  be  given  ;  and 
when  its  mucous  membrane  appears  to  be  relaxed 
and  flabby,  and  secreting  too  profusely,  the  mineral 
acids,  astringents,  and  metallic  salts  may  be  of 
much  service.  When  the  pulse  is  soft  and  feeble, 
and  there  is  a  tendency  to  vascular  dilatation,  either 
general  or  local,  as  shown  by  local  congestion  and 
oedema  of  dependent  parts,  or  by  drowsiness  in 
the  upright  position  and  sleeplessness  in  the  re- 
cumbent posture,  vascular  tonics  are  serviceable. 
Nervine  tonics  are  used  where  the  nervous  functions 
are  imperfectly  performed,  as  shown  by  dulness, 
loss  of  memory,  incapacity  for  work,  languor,  or 
tendency  to  spasm,  as  in  chorea,  and  also  in  para- 
lysis. As  the  functions  of  this  system  depend  very 
greatly  upon  the  quality  of  the  blood  with  which  the 
nervous  system  is  supplied,  and  on  the  rapidity  of 
the  circulation,  the  other  tonics  frequently  require 
to  be  given  in  addition  to  nervine  tonics. 

In  administering  tonics  care  should  always  be 
taken  to  ascertain  that  the  case  is  suitable,  for  in 
very  many  cases  of  apparent  debility  the  imperfect 
functional  activity  of  the  body  or  of  its  parts  does 
not  depend  upon  insufficient  nutrition,  but  upon 
imperfect  removal  of  the  products  of  waste.  The 
proper  treatment  in  these  cases  is  not  to  give 
tonics,  but  to  remove  the  waste  products  by  chola- 
gogues,  purgatives,  and  diuretics. 

T.  Lauder  Brunton. 
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TONSILS,  Diseases  of.— Synon.  :  Fr.  Mala- 
dies des  Amygdalcs  ;  Ger.  Krankheiten  der  Mandeln. 

Of  recent  years  increased  attention  has  been  paid 
to  the  tonsils  as  the  starting-point  of  general  infec- 
tions. Just  as  large  foreign  bodies,  such  as  fish- 
bones, &c. ,  may  become  impacted  in  the  tonsil, 
so  pathogenic  bacteria,  contained  in  food  or  drink 
or  taken  in  with  inspired  air,  may  find  a  lodgment, 
multiply  and  excite  a  local  disease,  which  may  be 
the  commencement  of  a  general  infection.  This  is 
especially  likely  to  happen  if  the  tonsils  be  un- 
healthy, e.g.  the  seat  of  chronic  hyperplasia.  Thus 
the  seat  of  inoculation  of  such  diseases  as  scarlet 
fever,  rheumatic  fever  and  diphtheria  is  not  impro- 
bably the  tonsil,  and  the  occurrence  of  pericarditis 
and  infective  endocarditis,  immediately  following 
attacks  of  tonsillitis,  has  led  to  the  suspicion  that 
the  tonsil  may  afford  the  means  of  entry  for  the 
infecting  virus. 

Examination  of  chronically  enlarged  tonsils  has 
led  to  the  detection  of  tubercle-bacilli,  and  from 
this  site  the  deep  cervical  glands  may  be  infected 
and  further  progress  may  lead  to  infection  of  the 
bronchial  glands  and  lungs. 

Among  the  less  common  diseases  of  the  tonsil 
are  the  following  : — 

1.  Neoplasms. — Lymphomata,  fibromata,  papil- 
lomata,  angiomata,  cystic  tumours  and  calculi  (car- 
bonate and  phosphate  of  lime).  Carcinoma  is  gene- 
rally primary.  Sarcomata  are  usually  of  the  small 
round-celled  variety. 

2.  Tuberculosis. — Lupus  of  the  tonsil  is  genei'ally 
associated  with  similar  disease  of  the  palate  and 
fauces.  Tubercular  ulcers,  lenticular  in  shape, 
with  freely  granulating  sloughy  bases,  are  of  some- 
what rare  occurrence. 

3.  Syphilis. — The  tonsil  may  rarely  be  the  seat 
of  the  primary  chancre,  commonly  of  mucous 
patches,  or  of  a  gumma. 

4.  Actiuoinycosis.    See  p.  22. 

5.  Diplitheria.    See  p.  398. 

6.  Herpes  facialis.    See  p.  685. 

7.  Concretions.    See  p.  334. 

The  acute  and  chronic  inflammatory  processes 
affecting  the  tonsils  are  of  peculiar  interest  to  the 
student  and  practitioner.  For  purposes  of  classi- 
fication they  may  be  divided  into  two  groups, 
superficial  and  deep.  In  the  former  will  be  included 
acute  and  chronic  lacunar  (follicular)  tonsillitis, 
membranous  tonsillitis,  and  ulcerative  tonsillitis  ; 
in  the  latter  acute  parenchymatous  tonsillitis  and 
peritonsillitis.  Hypertrophy  of  the  tonsils  will  be 
described  under  a  separate  head. 

Acute  lacunar  tonsillitis. — This  and  the 
allied  conditions  of  membranous  and  ulcerative  ton- 
sillitis have  to  be  sharply  distinguished  from  diph- 
theria, and  we  v^ould  strongly  urge  the  advisability 
of  routine  bacteriological  examination  in  all  such 
cases.  By  this  method,  and  liy  this  method  only, 
can  the  diagnosis  be  certainly  established. 

Our  knowledge  of  the  astiology  of  superficial 
tonsillitis  has  undergone  considerable  modification 
of  recent  years.  While  it  is  generally  admitted  that 
cold,  rheumatism,  gout  and  general  debility  may 
be  predisposing  causes,  it  is  believed  that  the  direct 
exciting  causes  of  these  attacks  are  micro-organisms, 
and  cultures  may  reveal  the  presence  of  streptococci, 
staphylococci,  Micrococcus  tetragonus,  pneumo- 
coccus,  Hoffman's  bacillus,  B.  coli,  or  the  fusiform 
bacillus,  either  alone  or  with  various  associates. 
An  explanation  is  thus  afforded  of  the  undoubtedly 


infectious  character  of  tonsillitis,  and  its  causation 
by  drainage-defects,  septic  surroundings,  dust,  &c. 

Symptoms. — Acute  lacunar  tonsillitis  is  marked 
at  its  commencement  by  high  temperature  (102°- 
104°  F. ),  pains  in  the  limbs,  headache,  and  the 
usual  accompaniments  of  fever.  The  patient  com- 
plains of  the  throat  being  sore,  and  there  is  difficulty 
in  swallowing.  The  tongue  is  coated  and  bowels 
constipated.  A  pufifiness  may  be  present  at  the 
angles  of  the  jaw,  and  the  neck  is  stiff  and  painful 
on  movement.  Inspection  shows  the  tonsils  en- 
larged and  red,  with  the  lacunre  plugged  with 
yellowish-white  exudation,  consisting  of  dead  epi- 
thelium, leucocytes,  bacteria,  &c.  The  palate  and 
uvula  share  in  the  inflammatory  process.  This 
condition  may  persist  from  three  to  seven  days, 
leading  to  a  condition  of  extreme  prostration.  The 
enlargement  of  the  tonsils  subsides  gradually,  but 
occasionally  a  deep-seated  parenchymatous  or  peri- 
tonsillar abscess  may  form  (quinsy). 

Pathology. — An  inflammation  limited  to  the 
crypts  and  covering  mucous  membrane. 

Treatment. — A  brisk  saline  purgative  should 
always  be  given  at  once.  The  patient  should  be 
kept  in  bed  so  long  as  the  temperature  is  above 
normal.  A  mixture  of  quinine,  tinct.  ferri  perchlor. 
and  potass,  chlorat.  used  as  a  gargle  and  swallowed 
is  very  useful.  Salicylate  of  sodium  is  also  a  valuable 
drug,  given  every  three  or  four  hours.  Locally  a 
gargle  or  preferably  a  spray  (as  gargling  is  so  very 
painful)  of  solution  of  permanganate  of  potassium, 
formalin  (l  in  250),  hydrarg.  perchlor.  (I  in  4,000), 
resorcin  (10  per  cent.)  to  be  used  frequently,  will 
remove  all  septic  plugs  from  the  lacuna  in  three  or 
four  days  in  the  majority  of  cases.  As  much  non- 
irritating  nutritious  food  as  the  patient  can  take  is 
advisaljle. 

Chronic  lacunar  tonsillitis. — In  this  con- 
dition the  tonsils  may  or  may  not  be  enlarged  or 
inflamed,  but  the  crypts  are  seen  to  be  distended 
with  caseous  material  which  may  have  a  very 
offensive  odour.  There  is  constant  faucial  irrita- 
bility, and  often  some  pain  in  swallowing,  but  no 
febrile  disturbance  except  when,  as  not  infrequently 
happens,  acute  attacks  of  tonsillitis  supervene. 

Treatment. — Occasionally  relief  may  follow  the 
scraping  of  the  crypts  and  subsequent  dressing  of 
the  tonsil.  Or  we  may  plunge  the  galvano-cautery 
point  into  them.  Frequently  the  best  plan  is  to  cut 
out  or  punch  out  the  diseased  gland. 

Membranous  tonsillitis. — This  condition  is 
seen  in  the  acute  exanthemata,  such  as  scarlet  fever. 
It  may,  however,  arise  quite  independently.  The 
membrane  is  of  a  yellowish-white  colour,  soft, 
contains  much  mucus,  and  is  readily  detached  from 
the  underlying  surface  which  is  not  ulcerated.  It 
may  spread  to  the  palate  and  larynx.  The  con- 
dition can  be  differentiated  from  diphtheria  by  re- 
peated Ijacteriological  examinations.  The  organisms 
usually  found  in  simple  membranous  tonsillitis  are 
staphylococci,  streptococci,  the  fusiform  bacillus, 
and  a  few  other  bacillary  forms.  The  urine  may 
contain  a  trace  of  albumen. 

Ulcerative  tonsillitis. — Two  varieties  of  this 
condition  are  met  with  :  (i)  small  superficial 
ulcers  following  coagulative  necrosis  (drain-throat)  ; 
(2)  larger  single  or  double  ulcers  about  the  size  of  a 
threepenny -bit  with  sloughy  base  and  punched-out 
edges. 

Treatment  is  essentially  the  same  as  that  descrilied 
under  acute  lacunar  tonsillitis. 

5  s  2 
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Acute  parenchymatous  tonsillitis  and 
peritonsillitis  (Quinsy). — This  condition  is  pecu- 
liarly common  in  rheumatic  subjects.  One  or  both 
tonsils  may  be  attacked  either  simultaneously  or  in 
succession. 

Pathology. — An  inflammation  attacking  the 
lymph-nodules  and  peritonsillar  tissue,  frequently 
terminating  in  suppuration.  Bacteriological  exami- 
nation of  the  pus  shows  the  presence  of  micro- 
organisms, most  frequently  streptococci. 

Symptoms. — From  the  commencement  of  the 
attack  fever  is  high,  and  when  pus  forms  there  may 
be  a  rigor.  There  is  headache,  pain  in  the  neck 
and  throat,  radiating  to  the  ear,  due  to  cel- 
lulitis and  periadenitis,  difficulty  in  speech  and 
swallowing,  and,  as  the  case  progresses,  in  breathing. 
Much  stringy  mucus  forms  and  flows  from  the 
mouth,  the  tongue  is  foul,  the  bowels  constipated. 
The  swelling  at  the  angle  of  the  jaw  may  lead  to 
difficulty  in  opening  the  mouth.  There  may  be 
delirium,  and  prostration  is  always  marked. 

On  inspection,  the  tonsil  and  soft  palate  on  one 
or  both  sides  are  seen  to  be  red,  swollen,  hard,  and 
tender,  and  more  or  less  coated  with  mucus.  The 
tonsils  may  meet  in  the  middle  line.  As  the  swell- 
ing progresses  it  tends  to  bulge  towards  the  upper 
and  front  part  of  the  anterior  pillar,  and  if  pus  is 
present  the  abscess  may  show  signs  of  pointing  here. 
The  glands  at  the  angle  of  the  jaw  enlarge. 

The  inflammation  may  undergo  resolution,  or 
pus  may  form  and  escape  spontaneously.  The  con- 
dition may  last  for  from  seven  to  ten  days,  but  in 
a  great  many  cases  we  can  either  secure  resolution 
before  this,  or  open  the  abscess  early,  and  so  relieve 
the  patient  of  this  intense  suffering. 

Treatment. — The  general  condition  is  relieved 
by  a  purge,  and  by  the  administration  of  salicylate 
of  sodium  in  20-gr,  doses  every  4  hours.  The 
mouth  and  throat  should  be  frequently  syringed 
or  gargled  with  an  alkaline  or  antiseptic  solution. 
The  local  condition  may  be  checked  by  the  use  of 
guaiacum -lozenges,  sucking  ice,  or  by  painting  the 
tonsils  with  a  lo-per-cent.  solution  of  eucaine,  or 
with  a  50-per-cent.  solution  of  guaiacol  in  oil  of 
almonds. 

During  convalescence  tonics  are  indicated  in  the 
form  of  iron  or  bark. 

If  suppuration  has  occurred  and  there  is  sign  of 
pointing,  the  abscess  should  be  incised  by  means  of 
a  bistoury  and  sinus-forceps  to  reach  the  pus,  which 
is  often  very  deeply  situated.  The  incision  can 
generally  be  made  with  greatest  advantage  through 
the  soft  palate,  or  upper  and  front  part  of  the  anterior 
pillar,  in  a  direction  from  without  inwards.  A  hot 
antiseptic  gargle  should  then  be  used  for  a  day  or  two. 

Chronic  enlargement  of  the  tonsil.  — 
This  condition  is  most  common  in  strumous, 
tubercular  and  rachitic  subjects,  but  it  is  often 
seen  in  perfectly  healthy  children.  Bad  hygiene 
and  repeated  attacks  of  follicular  or  parenchyma- 
tous tonsillitis  may  be  causes,  and  not  infrequently 
the  tonsils  enlarge  subsequent  to  an  attack  of  one 
of  the  exanthemata.  Hypertrophy  of  the  tonsils 
is  commonly  associate  with  nasal  obstruction  and 
adenoid  vegetations  in  the  naso-pharynx,  and  no 
examination  of  the  throat  can  be  regarded  as  com- 
plete which  does  not  include  careful  investigation  of 
the  condition  of  these  cavities. 

Pathology. — When  the  tonsils  are  soft  and 
spongy  the  condition  is  one  of  increase  of  the 
lymphoid  tissue  of  the  glands.    As  a  rule  in  adults 


where  the  tonsils  are  firmer  there  is  also  an  increase 
of  the  fibrous  connective  tissue. 

Symptoms. — On  inspection,  one  or  both  tonsils 
are  seen  to  be  enlarged,  sometimes  completely 
blocking  the  fauces.  The  mouths  of  the  crypts  may 
be  filled  with  caseous  exudation,  or  the  tonsil  may 
be  traversed  by  fibrous-looking  bands  giving  rise  to 
a  'honeycomb'  appearance.  Occasionally  the  ante- 
rior pillar  of  the  fauces  is  adherent  to  the  tonsil, 
which,  instead  of  projecting  forwards,  shows  a  broad 
flattened  surface  extending  back  towards  the  poste 
rior  wall  of  the  pharynx.  The  deep  cervical  glands 
may  enlarge.  Beyond  giving  rise  to  a  slight 
choking  sensation  or  difficulty  in  swallowing  and 
alteration  of  voice,  enlarged  tonsils  do  not  directly 
trouble  the  patient.  Gradually,  however,  from 
obstruction  of  the  naso-pharynx,  mouth-breathing 
is  adopted,  the  voice  loses  its  clearness,  becomes 
muffled  or  nasal  in  character,  and  there  is  difficulty 
in  pronouncing  palatal  consonants.  As  a  result  of 
the  respiratory  obstruction  the  lungs  are  imperfectly 
distended,  and  the  chest  may  assume  the  narrow 
pigeon-breast  type.  Deafness  and  cough  are  com 
mon  accompaniments,  because  adenoid  vegetations 
are  so  often  associated.  Children  with  enlarged 
tonsils  are  often  lethargic,  ill-developed,  and  badly 
nourished.  This  results  not  only  from  the  imper 
feet  oxygenation  of  the  blood,  but  also  from  con 
stant  absorption  of  bacteria  and  their  products  from 
the  distended  lacunae.  The  repeated  attacks  of 
acute  tonsillitis  to  which  such  persons  are  subject 
must,  too,  contribute  to  the  general  malaise.  It 
seems  certain  that  enlarged  tonsils  may  excite 
attacks  of  asthma,  bronchial  catarrh,  and  in  children 
be  responsible  for  disturbed  rest,  night-terrors,  &c. , 
but  all  these  symptoms  are  greatly  exaggerated 
where  adenoids  coincidently  exist. 

Treatment. — In  some  cases  the  hypertrophy 
disappears  at  the  age  of  puberty,  and  no  treatment 
is  called  for.  On  the  other  hand,  where  there  is 
definite  respiratory  obstruction,  and  the  health  and 
development  of  the  patient  are  obviously  suffering, 
treatment  is  imperative.  No  local  treatment  is  of 
any  avail  in  diminishing  the  enlargement,  and  the 
usual  remedies  have  only  the  effect  of  distressing 
and  frightening  the  patient.  Enlarged  tonsils  in 
children  should  be  excised  with  the  tonsillotome  or 
with  a  tonsil-punch  ;  and  in  adults,  as  a  rule,  the 
glands  may  be  removed  in  the  same  manner,  though 
some  surgeons  use  the  galvanocaustic  snare,  or  an 
ecraseur,  or  cauterise  with  the  electric  point  at  one 
or  more  sittings.  The  last  procedure  is  tedious,  and 
our  experience  of  anything  approaching  serious 
hsemorrhage  is  so  very  slight  that  the  tonsil- 
guillotine  may  be  looked  on  as  a  safe  instrument, 
even  in  persons  many  years  older  than  adult  age. 

J.  Barclay  Baron. 

TOOTHACHE.  —  Synon.  :  Fr.  Odontalgie  ; 
Mai  de  Dents  \  (ler.  Zahnweh. — Pain  in  connection 
with  the  teeth.    See  Teeth,  Diseases  of. 

TOOTH-RASH.  —  See  Dentition,  Disorders 

of. 

TOPHUS  [tophus,  sand). — A  term  associated 
with  the  concretions,  consisting  chiefly  of  sodium 
biurate,  which  are  met  with  in  gout,  in  connection 
with  the  joints  and  other  structures  (p.  332).  It 
is  also  sometimes  applied  to  gravel  in  the  urine, 
and  to  the  collection  of  tartar  on  the  teeth.  See 
Gout. 
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TORMINA  (Lat.  griping).— This  word  is  applied 
to  severe  griping  or  colicky  pains  in  the  abdomen, 
due  to  flatus  and  other  causes.  See  CoLic  ;  Dysen- 
tery ;  and  INTESTINES,  Diseases  of. 

TORPOR  (Lat.  numbness).  —  Synon.  :  Fr. 
Torpeiir  ;  Ger.  Torpiditdt.  — A  condition  of  inac- 
tivity, bodily  and  mental,  which  may  be  met  with 
in  certain  cerebral  diseases  or  febrile  states,  more 
especially  in  aged  persons.  The  cerebral  condition 
associated  with  torpor  is  an  unnatural  state  of  con- 
sciousness, closely  allied  to  that  known  as  stupor. 
See  Consciousness,  Disorders  of. 

TORQUAY,  in  South  Devonshire.— A  mild, 
rather  relaxing,  and  sedative  marine  climate. 
Sheltered  from  W.,  N. ,  and  E.  winds.  Mean 
winter  temperature  44°  F.  See  Climate,  Treat- 
ment of  Disease  by. 

TORSION  {torqtieo,  I  twist). — This  word  signi- 
fies a  twisting,  and  is  used  in  medical  literature  in 
the  following  associations  :  — 

1.  In  relation  to  certain  organs  or  growths,  it 
indicates  a  form  of  displacement  in  which  the  mass 
is  twisted  on  itself,  a  condition  especially  noticed 
in  connection  with  the  intestines.  It  gives  rise  to 
more  or  less  narrowing  of  canals,  and  may  close 
them  completely,  so  as  to  cause  absolute  obstruc- 
tion. Torsion  also  interferes  with  the  local  circu- 
lation, thus  leading  to  congestion,  inflammation,  or 
ultimately  even  to  gangrene  of  organs  or  tumours. 
See  Intestinal  Obstruction  ;  and  Ovaries, 
Diseases  of 

2.  As  a  method  of  treatment,  torsion  is  employed 
in  checking  arterial  ha;morrhage,  the  end  of  the 
bleeding  artery  being  seized  by  the  aid  of  suitable 
forceps  and  twisted.  It  is  chiefly  used  in  bleeding 
from  small  arteries,  but  may  prove  efficient  even 
when  arteries  of  some  size  are  the  source  of  the 
hremorrhage.  Frederick  T.  Roberts. 

TORTICOLLIS  [tortum,  twisted;  and  collum, 
the  neck). — A  synonym  for  wry-neck.  Sec  Wry- 
neck. 

TOR U LA.— Description. — Torula  is  a  form 
of  microscopic  fungus,  belonging  to  the  group  Sac- 
charoinycetes.  It  consists  of  round  or  ovoid  cells, 
of  an  average  diameter  of  about  3^  inch,  without 
nuclei,  but  composed  of  masses  of  vacuolated  proto- 
plasm, confined  within  a  definite  cell-wall.  Occa- 
sionally they  are  free,  but  they  are  frequently 
associated  into  branching  chains. 

Vinous,  acetous,  and  other  fermentations  are  due 
to  the  presence  of  organisms,  of  which  the  '  yeast- 
plant,'  Mycoderma  or  Toriila  cerevisue,  is  the  best 
known.  Certain  varieties  of  torula  are  of  constant 
occurrence  in  the  alimentary  canal,  and  would  seem 
to  be  normally  associated  with  intestinal  digestion. 
In  those  cases  of  vomiting  where  the  ejected  matters 
ferment,  torute  are  always  to  be  found,  together 
with  sarcinfe.  These  bodies  are  also  of  frequent 
occurrence  in  the  urine  of  diabetes  mellitus,  if  left 
standing  ;  but  they  have  likewise  been  found  in 
non-sa:charine  urine.  The  pathological  significance 
of  torula,  if  any,  is  not  known. 

W.  H.  Allchin. 

TOUCH,  Disorders  of.  —  Synon.  :  Fr. 
TroiMes  du  Tact ;  Ger.  Stoningen  des  Tast- 
sinnes. — The  sense  of  touch  may  be  considered 
as  a  compound  of  four  distinct  senses,  namely,  those 


of  contact,  pain,  temperature,  and  muscular  ac- 
tivity ;  and  it  is  not  necessary  that  all  these  should 
be  affected  simultaneously  or  in  an  equal  degree. 
Sometimes  but  one  is  the  seat  of  disorder,  and 
occasionally  only  one  escapes.  The  lesion  produc- 
ing tactile  disorder  may  be  in  any  part  of  the  sensory 
apparatus — in  the  peripheral  end-organ  in  the  skin, 
which  receives  impressions,  in  the  trunk  of  the  nerve 
which  conveys  them,  or  in  the  central  ganglion, 
the  reaction  in  which  is  represented  in  conscious- 
ness as  feeling.  For  the  most  part  disorders  of 
touch  must  consist  either  in  a  defective  or  in  an 
unnaturally  heightened  reaction  to  impressions — 
conditions  which  are  termed  respectively  aiiixsthesia 
(or  hypKSthesia)  and  hypericsthesia.  But  there 
are  besides  certain  abnormalities  of  sensation  which 
cannot  be  referred  to  either  of  these  categories,  as, 
for  example,  when  a  touch  causes  a  sensation  of 
burning,  or  the  electric  current  is  felt  as  some- 
thing cold,  and  in  these  circumstances  the  term  par- 
ccsthesia  is  used. 

I.  Increased  Sensibility. — Description. — 
It  is  doul)ful  whether  the  sense  of  touch  proper, 
the  power  of  tactile  discrimination,  is  ever  mor- 
bidly increased,  except  possibly  in  certain  cases  of 
hysteria  and  mental  disorder.  The  term  hyper- 
asthesia  would  be  properly  applied  to  such  a  con- 
dition instead  of,  as  it  is  more  commonly  used,  to 
excess  of  sensibility  to  painful  impressions,  which 
is  better  called  hyperalgesia.  In  cutaneous  hyper- 
algesia even  a  light  touch  upon  the  skin  produces 
more  or  less  exquisite  pain.  The  patient  often 
cannot  even  wash  the  skin,  which  is  descril)ed  as 
feeling  raw  or  sore  to  the  touch  {see  Pain  in 
Visceral  Disease).  The  symptom  frequently 
occurs  in  connection  with  neuralgia  (especially  of 
the  trigeminal  nerve),  and  in  hysteria,  as  well  as  in 
the  various  forms  of  local  inflammation.  It  may 
precede  by  some  days  the  characteristic  pains  of 
neuralgia  ;  is  often  associated  with  excess  of  sensi- 
bility to  heat  and  cold  ;  and  usually  with  diminu- 
tion of  sensibility  of  the  tactile  sense  proper.  It  is 
seen  in  its  severest  form  in  connection  with  gunshot 
injuries  of  nerves. 

There  may  be  heightened  sensibility  to  tempera- 
ttii'e,  either  as  regards  heat  or  cold  singly,  or  in 
respect  to  both  at  the  same  time.  This  symptom 
is  observed  in  connection  with  both  peripheral  and 
central  disease — as  an  accompaniment  of  neuritis, 
as  well  as  of  degenerative  changes  in  the  cord  or 
cerebral  ganglia. 

Heightening  of  the  sense  of  contact  is  rarely 
observed,  and  is  of  but  little  practical  importance. 
Perhaps  the  condition  known  as  '  fidgets  '  is  best 
explained  as  depending  upon  a  heightened  sense  of 
muscular  activity. 

Treatment. — So  far  as  is  practicaljle,  the 
lesion  which  is  the  cause  of  hyperalgesia,  whether 
peripheral  or  central,  must  be  discovered  and 
become  the  subject  of  treatment.  But  the  .sym- 
ptom itself  may  lae  mitigated  by  appropriate  means. 
Such  are  the  local  application  of  moist  heat  by 
fomentation  or  poultice  ;  of  cold  by  means  of  ice  ; 
or  of  anodynes,  such  as  veratrine-ointment  some- 
what diluted,  or  atropine-ointment ;  or,  as  a  last 
resource  only,  to  be  avoided  if  in  any  way  possible, 
the  hypodermic  injection  of  morphine  (gr.  to 
gr.  ^).  Spongiopiline  may  be  sprinkled  with  a  lini- 
ment composed  of  chloroform  one  part  and  bella- 
donna liniment  three  parts  ;  or  equal  parts  of  ether, 
sal  volatile,  laudanum,  and  eau  de  Cologne  may  be 
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applied.  A  piece  of  lint  soaked  in  chloroform  may 
be  laid  upon  the  painful  portion  of  skin  and  covered 
with  oiled  silk,  or  the  part  may  be  rubbed  with 
camphor-chloral  and  vaseline,  equal  parts ;  or 
painetd  with  amyl-coUoid.  The  application  of  one 
pole  of  the  continuous  current  to  the  hyperalgesia 
spots,  while  the  other  is  placed  on  an  indifferent 
part,  will  often  be  of  service,  the  power  of  bearing 
a  gradually  increased  strength  showing  the  im- 
provement produced.  Hysterical  hyperalgesia  can 
sometimes  be  successfully  treated  by  the  applica- 
tion of  a  strong  induced  current,  by  means  of  the 
wire  brush,  the  patient,  if  necessary,  being  placed 
under  the  influence  of  ether. 

2.  Defective  Sensibility. — Description. — 
Cutaneous  anjesthesia  may  result  from  local  ab- 
straction of  heat,  as  from  exposure  to  a  very  low 
temperature.  In  such  a  case  anaemia  is  produced, 
from  spastic  contraction  of  blood-vessels,  followed  by 
hyperaemia  from  their  secondary  relaxation.  In  the 
anaemic  stage,  while  the  other  tactile  sensations  are 
lowered,  that  of  temperature  is  heightened.  De- 
ficient sensibility  may  be  caused  by  irritating 
applications,  such  as  soda  used  by  laundresses,  and 
various  chemicals  employed  in  the  arts.  In  such 
cases  there  is  numbness  in  the  hands  and  forearms, 
with  a  sensation  of  '  going  to  sleep '  in  the  fingers. 
It  may  occur  in  connection  with  herpes  zoster,  the 
skin  between  the  groups  of  vesicles  being  often 
partially  anaesthetic.  In  lepi-a  anasthetica,  in  which 
there  are  enlargements  of  the  cutaneous  nerves,  the 
senses  of  temperature  and  pain  are  often  abolished, 
and  severe  burns  may  take  place  without  being 
recognised.  Anaesthesia  may  be  produced  by  pres- 
sure upon  sensory  or  mixed  nerves  by  syphilitic 
and  other  growths  in  adjacent  tissues.  Narcotics, 
as  chloroform  and  ether,  may  quell  the  sense  of 
pain,  that  of  contact  being,  to  a  certain  extent, 
retained.  Wounds  and  lacerations  of  the  sensory 
or  mixed  nerves,  followed  by  inflammatory  pro- 
cesses, may,  by  irritation,  cause  pain  to  precede 
the  anaesthesia  arising  from  the  interruption  of  con- 
ductivity in  the  nerve-fibres.  Simple  mechanical 
pressure  upon  a  nerve,  if  long  continued,  will 
often,  especially  if  its  nutrition  be  impaired  by  con- 
stitutional causes,  excite  a  low  inflammatory  con- 
dition. In  traumatic  cases,  as  also  in  lepra  anaes- 
thetica  and  in  cases  of  n,ew-growths  pressing  on  the 
nerve,  motor  and  nutritive  disturbances  are  apt  to 
accompany  the  anaesthesia,  the  nerve-trunks  con- 
veying not  only  sensory,  but  also  motor,  vaso- 
motor, and  trophic  fibres.  Severe  trophic  disorder 
is  usually  associated  with  the  anaesthesia  occasioned 
by  lesion  of  the  fifth  nerve  ;  and  to  a  less  extent 
with  that  accompanying  trigeminal  neuralgia.  See 
Fifth  Nerve,  Diseases  of. 

Preceding  attacks  of  neuralgia,  the  skin  of  the 
part  about  to  be  affected  is  often  found  to  be 
anaesthetic,  and  during  attacks  of  sciatica  and  cer- 
vico-brachial  neuralgia  there  is  often  much  diminu- 
tion of  tactile  sensibility,  in  the  foot  and  lower  part 
of  the  leg,  and  in  the  fingers  respectively  ;  while  the 
skin  around  the  eye  may  be  greatly  deficient  in 
tactile  sensibility  during  severe  supra-orbital 
neuralgia.  It  is  important  to  discriminate  anaes- 
thesia of  the  skin  caused  by  diseases  of  the  nervous 
centres  from  that  which  is  of  peripheral  origin. 

Cutaneous  anaesthesia  is  occasionally  an  important 
symptom  of  an  approaching  cerebral  haemorrhage. 
A  sudden  and  increasing  numbness  is  experienced 
in  one  half  of  the  face,  or  in  the  limbs  on  one  side 


of  the  body,  which  may  be  followed  shortly  by 
hemiplegia  and  coma.  An  apoplectic  seizure 
usually  causes  unilateral  cutaneous  anaesthesia, 
which  is  at  first  widely  diffused,  owing  probably 
to  the  disturbance  of  circulation  in,  and  consequent 
disarrangement  of,  the  nervous  molecules,  and 
extends  at  first  far  beyond  the  site  of  the  eff'usion. 
A  few  hours  or  days  usually  suffice  for  the  clearing 
up  of  this  anaesthesia,  leaving,  however,  a  subjective 
feeling  of  numbness,  which  may  endure  for  a  longer 
or  shorter  period. 

The  extent  of  anaesthesia  bears  no  necessary  re- 
lation to  the  amount  of  motor  paralysis.  It  usually 
aft'ects  the  paralysed  side  of  the  body,  but  in  certain 
cases  of  hemorrhage  into  or  other  lesion  of  the 
medulla  oblongata  and  pons  Varolii,  it  may  occupy 
the  opposite  side.  Complete  hemi-anaesthesia  of 
central  origin  may  persist  long  after  the  paralysis  of 
motion  has  disappeared,  and  in  such  a  case  a  lesion 
is  likely  to  be  found  involving  the  internal  capsule. 
Occasionally,  too,  hemi-anaesthesia  may  from  the 
first  be  unaccompanied  by  motor  paralysis.  Much 
more  frequently,  however,  cutaneous  anaesthesia  i 
(except  for  the  first  few  hours)  is  of  comparatively 
slight  and  transitory  character,  even  in  cases  where 
there  has  been  extensive  disorganisation  of  the  brain 
from  haemorrhage  or  softening,  and  where  the  re- 
suiting  paralysis  of  the  muscles  is  complete  and  ' 
permanent.  Recovery  is  gradual,  and  proceeds 
downwards,  the  fingers  sometimes  retaining  slight 
anesthesia  long  after  the  rest  of  the  arm  has  entirely 
recovered. 

Cerebral  tumours  may  give  rise  to  cutaneous 
anaesthesia  by  pressure  upon  the  Gasserian  ganglion, 
or  upon  the  trunk  or  branches  of  the  fifth  nerve  as 
they  traverse  the  floor  of  the  skull.  Like  the  motor 
paresis  or  paralysis  which  may  be  occasioned  at  the 
same  time,  the  loss  of  sensibility  is  usually,  but  not 
always,  gradual,  tending  to  increase  rather  than  to 
diminish  as  time  goes  on.  It  is  not  usually  a  pro- 
minent symptom  in  cerebral  abscess. 

Lesion  of  the  spinal  cord  or  of  its  membranes 
may  give  rise  to  cutaneous  anaesthesia,  which  is 
frequently,  in  the  lower  extremities,  extensive  and 
complete  ;  but  it  may  be  absent  when — as,  for 
example,  in  very  advanced  sclerosis  of  the  antero- 
lateral columns — there  is  complete  paraplegia. 
There  is  a  form  of  progressive  disease  of  the  central 
and  posterior  grey  matter  of  the  spinal  cord,  giving 
rise  to  excavation,  in  which  cutaneous  sensibility  is 
apt  to  be  modified  in  a  remarkable  manner.  The 
sense  of  touch,  the  sense  of  pressure,  as  well  as  the 
electro-muscular  sensibility  and  the  muscular  sense, 
are  preserved  ;  but  the  appreciation  of  temperature 
and  the  sensation  of  pain  (one  or  both)  are  lost  in 
many  situations.  The  condition  is  accompanied  by 
paralysis  and  various  forms  of  nutritional  disturb- 
ances {see  Spinal  Cord,  Diseases  of :  22.  Syringo- 
myelia, p.  1559).  A  varying  amount  of  cutane- 
ous anaesthesia,  especially  affecting  the  soles  of 
the  feet,  is  apt  to  occur  in  tabes.  Anaesthesia  of 
spinal  origin  is  usually  bilateral  ;  but  it  is  believed 
to  affect  that  lower  extremity  alone  which  is  oppo- 
site to  the  one  paralysed  in  its  motility,  when  the 
causative  lesion  is  limited  to  one  lateral  half  of  the 
cord.  Intercurrent  complications  from  disturbances 
of  circulation,  the  temperature  of  the  limb,  the  ex- 
tension or  subsidence  of  inflammation,  and  the 
eff^usion  of  inflammatory  products  about  the  pos- 
terior roots,  as  well  as  the  spread  of  sclerotic 
changes,  may  cause  the  extent  and  completeness  of 


TOUCH,  DISORDERS  OF 


TOXINS 


1735 


cutaneous  ancesthesia  to  vary  considerably  in  cases 
dependent  upon  spinal-cord  disease.  Where  the 
lesion  lies  tolerably  high  up,  tickling  the  soles  of  the 
feet,  although  quite  unfelt  by  the  patient,  is  able 
to  excite  the  motor  nerves,  and  produce  reflex  mus- 
cular contractions,  which  the  loss  of  muscular  sense 
prevents  him  from  recognising.  It  is  extremely 
important  to  remember  that  cutaneous  anaesthesia 
of  spinal  origin  is  liable  to  be  associated  with  bed- 
sores. In  certain  cases,  probably  where  trophic 
and  vaso-motor  nerves  have  been  included  in  the 
lesion,  this  liability  is  excessive,  and  may  defy  all 
precautions. 

Anesthesia  is  of  very  frequent  occurrence  as  a  re- 
sult of  peripheral  neuritis,  both  in  its  localised  and 
multiple  form.    See  NEURITIS,  Multiple. 

Loss  of  the  se7ise  of  tuusciilar  activity  may  occur 
in  an  isolated  form,  the  other  modes  of  tactile  sen- 
sibility being  unaffected  ;  or  it  may  be  associated 
with  impairment  of  some  or  all  of  them.  The  sym- 
ptom is  especially  notable  in  progressive  locomotor 
ataxy  {sec  Tabes  Dorsalis).  It  may  also  occur 
in  connection  with  paresis  resulting  from  coarse 
disease  of  the  occipital  lobe  of  the  cerebrum.  Loss 
of  muscular  sense  may  accompany  hemiplegia, 
attended  by  strongly  marked  and  prolonged  anses- 
thesia,  from  disease  of  the  internal  capsule.  It 
occurs  sometimes  in  hysteria.  There  is  a  form  of 
anaesthesia  occasionally  met  with  in  hysteria  which 
it  is  important  to  recognise,  so  as  not  to  confound 
it  with  a  somewhat  similar  condition  resulting  from 
organic  disease  of  the  internal  capsule.  In  this  the 
patient  may  lose  the  power  of  perceiving  impressions 
of  contact,  temperature,  and  pain  throughout  the 
whole  of  one  lateral  half  of  the  body,  sharply 
divided  from  the  sound  side  by  a  line  passing  down- 
wards from  the  vertex  to  the  os  pubis.  Accom- 
panying this  heinianasthesia,  as  it  is  called,  there  is 
often  amblyopia  and  colour-blindness  of  the  corre- 
sponding eye,  loss  of  taste  and  smell,  together  with 
tenderness  on  deep  pressure  over  the  region  of  the 
ovary  on  the  same  side.  In  some  cases,  too,  the 
skin  is  unnaturally  pale  and  cold,  and  pricks  with  a 
pin  are  said  to  be  not  followed  by  bleeding,  which 
readily  takes  place  in  corresponding  circumstances 
on  the  opposite  side  of  the  body. 

There  is  a  curious  form  of  disturbance  of  tactile 
sensation  in  which,  the  patient  being  blindfolded,  a 
point  of  contact  is  referred  not  to  its  true  locality, 
but  either  to  some  part  of  the  opposite  limb,  or  to 
a  distant  part  of  the  same  member  (aUochiria). 

Diagnosis. — As  regards  both  hyperaesthesia  and 
anaesthesia  the  most  important  consideration,  after 
establishing  the  existence  of  either,  is  as  to  whether 
the  cause  be  central  or  peripheral.  It  is  impossible 
to  do  more  than  indicate  the  general  principles 
upon  which  this  inquiry  is  to  be  conducted.  The 
patient's  history,  the  condition  of  viscera  and 
circulation,  the  existence  or  not  of  accompanying 
paralysis  or  of  modifications  of  the  organs  of  special 
sense,  will  lend  important  aid.  As  a  rule,  the 
anaesthesia  of  central  origin  is  much  more  widely 
diffused,  though  less  complete,  than  that  dependent 
upon  lesion  of  nerve-trunks,  when  it  is  also  often 
accompanied  by  localised  atrophy  of  muscles  or 
other  trophic  disturbance.  It  is  very  rarely  that 
hemianaesthesia  of  central  origin  is  so  complete  as  the 
hysterical,  and  it  is  not  accompanied,  like  the  latter, 
by  tenderness  on  deep  pressure  over  the  ovarian 
region.  There  is  no  doubt  that  hyperaesthesia  has 
often  been  mistaken  for  localised  inflammation,  and 


treated  accordingly.  The  absence  of  febrile  move- 
ment, and  the  fact  that  it  is  mainly  upon  light 
surface-touching  that  the  exquisite  tenderness 
occurs,  which  fails  to  be  felt  when  deeper  pressure 
is  made,  coupled  with  the  history,  and  a  study  of 
the  concomitant  condition,  ought  to  suffice  to  pre- 
vent all  mistakes. 

Treatment. — Anxsthesia  is  a  symptom  of  a 
lesion  either  in  the  central  nervous  system  or  in  a 
peripheral  nerve,  and  its  treatment  is  bound  up 
with  that  of  the  disorder  which  gives  rise  to  it. 
But  there  are  many  cases  in  which,  apparently  as  a 
result  of  disease,  the  sensory  nerves  fail  to  convey 
impressions  for  a  considerable  time  after  the  lesion 
which  interfered  with  their  function  has  been 
healed.  In  such  circumstances  vei^y  much  good  can 
often  be  done  by  electrical  treatment.  The  skin, 
carefully  dried,  should  be  brushed  over  for  a  few 
minutes  every  day  with  the  wire  brush,  connected 
with  an  induction-machine  ;  or  the  well-wetted 
rheophore  connected  with  the  negative  pole  of  a 
continuous-current  battery  may  be  slid  about  over 
the  affected  surface,  well  moistened  with  hot  water, 
the  positive  pole,  also  well  wetted,  being  placed  on 
an  indifferent  spot. 

Static  electricity  is  a  valuable  means  of  combating 
anaesthesia  of  this  kind.  The  patient,  seated  on  an 
insulating  chair,  is  connected  by  a  conducting  chain 
with  a  frictional  electrical  machine,  and  sparks  are 
drawn  from  the  affected  surface. 

3.  Paraesthesia.  —  Description.  —  The 
varieties  in  disorder  of  the  different  kinds  of  tactile 
sensibility — touch,  pain,  temperature,  muscular 
activity — are  very  numerous.  Pinches  or  pricks 
with  a  needle  may  be  felt  as  touch  only,  while  a 
very  light  touch  with  the  finger  is  appreciated  as 
heat,  cold,  or  pain.  Strong  faradic  currents  (in- 
tolerable to  the  healthy)  may  be  felt  as  cold.  Heat 
may  be  felt  as  cold,  but,  being  kept  still  longer 
applied,  may  be  recognised  as  heat  or  warmth.  A 
limb  plunged  into  hot  or  cold  water  may  get  the 
feeling,  not  of  heat  or  cold,  but  of  pain.  To  such 
modifications,  as  well  as  to  feelings  of  burning  or 
cold,  tingling,  creeping  of  ants,  or  actual  numbness, 
the  term  pai-asthesia  is  often  applied.  A  seamstress 
may  be  able  to  pick  up  and  thread  her  needle, 
evincing  thereby  considerable  delicacy  of  sense  of 
contact,  and  yet  be  scarcely  able  to  feel  a  prick  of  a 
needle  in  the  finger-tip.  Or  the  sense  of  contact 
may  be  in  abeyance,  as  well  as  that  of  pain  and 
temperature,  and  the  movements  may  be  then 
guided  by  the  sense  of  muscular  activity,  aided  by 
sight.  T.  Buzzard. 

TOX/EMIA  (to|i«:oi',  a  poison  ;  and  al^a, 
blood).  — This  word  literally  signifies  poisoning  of 
the  blood.  It  is  not  employed  with  any  very  strict 
or  definite  meaning,  but  most  commonly  implies 
blood-poisoning  due  to  some  pathological  condition 
within  the  body  itself,  in  contradistinction  to  that 
which  results  from  the  introduction  of  the  ordinary 
poisons  from  without.  As  illustrations  of  toxaemic 
states  may  be  mentioned  pyaemia  and  septicaemia  ; 
uraemia  ;  and  certain  forms  of  jaundice. 

TOXINS. — The  word  '  toxin  '  was  introduced  by 
Brieger  for  certain  poisonous  bodies  produced  in 
connection  with  the  vital  processes  of  bacteria 
and  chemically  related  to  the  alkaloids.  It  was 
afterwards  used  for  all  bacterial  poisons,  alkaloidal 
and  non-alkaloidal.    With  the  development  of  the 
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idea  that  these  non-alkaloidal  poisons  are  proteid  in 
character,  the  term  '  toxalbumin  '  was  used  as  the  col- 
lective name  for  bodies  of  this  class,  and  included 
also  certain  vegetable  poisons  like  ricin,  crotin,  and 
abrin,  along  with  certain  animal  poisons  like  snake- 
venom.  Still,  the  word  '  toxin  '  is  used  loosely  for 
poisons  of  varying  origin  and  of  different  chemical 
constitution. 

The  origin  of  bacterial  toxins  may  be  considered 
from  two  points  of  view,  which  are  fundamentally 
different.  They  are  either  produced  as  secretory 
products  by  bacteria,  or  they  are  contained  within 
the  bodies  of  bacteria  and  are  integral  parts  of  the 
protoplasm.  In  the  first  class  the  poisons  exist  and 
manifest  their  effects  apart  from  the  bacteria  which 
produced  them.  In  the  poisons  in  the  second 
group  no  toxic  effect  is  produced  when  the  bodies 
of  the  bacteria  are  removed  by  filtration.  As  these 
two  types  of  poisons  undoubtedly  differ  chemically, 
it  is  well  to  separate  them  as  suggested  by  Buchner, 
who  has  proposed  to  call  the  endobacterial  poisons 
'proteins, '  reserving  the  name  '  toxins  '  for  the  soluble 
poisons  in  the  first  group.  From  a  practical  point 
of  view  the  important  bacterial  toxins  are  those  of 
diphtheria,  tetanus,  and  botulismus,  while  closely 
allied  to  them  are  poisonous  vegetable  proteids  like 
ricin,  abrin,  crotin,  and  certain  poisonous  proteids 
of  animal  origin  like  cobra-venom.  Perhaps  one 
should  also  include  the  complex  haemotoxins  which 
are  found  in  certain  normal  sera,  the  most  impor- 
tant poison  of  this  group  being  represented  by 
ichthyotoxin,  the  poison  present  in  the  serum  of  the 
eel. 

As  these  toxins  are  unknown  as  chemically  pure 
products,  one  usually  understands  by  the  term  a 
solution  of  the  poison  in  some  more  or  less  in- 
different fluid.  For  the  bacterial  toxins  this  fluid 
is  usually  some  medium  like  bouillon  or  serum,  from 
which  the  bacteria  have  been  removed  by  filtration. 
From  the  researches  of  Brieger  and  Boer  it  does 
not  appear  probable  that  bacterial  toxins  are  proteid 
in  character,  whereas,  as  far  as  is  known,  the 
vegetable  poisons  ricin,  crotin,  and  snake-venom  are 
proteids  ;  at  any  rate,  if  all  proteid  is  removed, 
toxic  effects  can  no  longer  be  obtained.  In  general, 
the  differentiation  of  these  toxins  can  be  made 
only  biologically,  and  of  these  biological  characters 
the  most  important  is  the  ability  to  produce  anti- 
toxin (see  Antitoxin). 

With  the  exception  of  snake- venom  and  ichthyo- 
toxin, which  act  immediately,  a  definite  period 
elapses  between  the  introduction  of  the  poison  and 
the  manifestation  of  its  effects,  this  incubation- 
period  depending  on  the  nature  of  the  poison  to  a 
large  extent.  In  most  cases  the  incubation-period 
is  6-24  hours  ;  in  the  case  of  certain  modifications  of 
diphtheria-toxin  (toxon)  it  may  be  much  longer 
(2-3  weeks). 

The  toxins  are,  as  above  mentioned,  able  to  pro- 
duce antibodies,  a  property  which  is  not  possessed  by 
any  of  the  poisons  which  have  an  ascertained  chemi- 
cal constitution  (morphine,  strychnine).  This  points 
to  the  view  that  the  mode  of  action  of  the  two  types 
of  poison  on  the  organism  must  be  different. 
Apparently  the  union  of  poisons  like  alkaloids  with 
the  tissues  is  slight,  as  is  shown  by  the  fact  that  the 
poison  can  readily  be  extracted  by  chemical  reagents 
(Ehrlich,  Mayer,  Spiro),  whereas  the  true  toxins 
cannot  be  removed  after  union  has  taken  place,  and 
are  thus  probably  firmly  anchored  to  the  tissues. 
This  fixation  takes  place  very  rapidly,  probably  in 


virtue  of  a  specific  haptophoric  atom-group  in  the 
toxin-molecule,  and  the  protoplasm  is  thus  brought 
under  the  influence  of  the  poison,  the  clinical  and 
pathological  effects  of  which  are  due  to  a  toxophoric 
atom -group.  This  theoretical  conception  of  the 
constitution  of  a  toxin  is  also  borne  out  experi- 
mentally in  the  case  of  the  frog  inoculated  with 
tetanus-toxin.  As  long  as  the  animal  is  kept  at  a 
low  temperature  tetanic  symptoms  do  not  break 
out,  whereas  they  manifest  themselves  in  a  few 
hours  if  the  animal's  temperature  be  raised,  the 
explanation  of  this  apparently  being  that  the  hapto- 
phoric atom-group  of  the  toxin-molecule  acts  at  the 
low  temperature,  whereas  the  toxophoric  group 
acts  only  when  the  temperature  is  raised.  The 
separation  of  the  toxin -molecule  into  a  haptophoric 
and  toxophoric  group  permits  of  the  explanation  of 
many  of  the  phenomena  observed  in  connection 
with  toxins.  Apparently  the  same  haptophoric 
group  may  be  present,  although  the  toxophore 
varies.  This  is  the  case,  e.g.,  with  diphtheria- 
toxin  (the  poison  of  diphtheria,  which  produces 
marked  lethal  effects  and  local  necrosis),  and 
diphtheria-toxon,  a  poison  which  is  also  produced 
in  the  diphtheria-cultures,  and  which  is  not  acutely 
fatal,  but  after  a  long  incubation-period  gives  rise  to 
paralysis.  Both  the  toxin  and  the  toxon  possess 
the  same  haptophoric  group,  as  immimisation  with 
toxin  produces  immunity  against  toxon,  and  immu- 
nisation with  toxon  protects  against  toxin  (Madsen 
and  Dreyer).  For  these  non-lethal  modifications  of 
toxins,  Ehrlich  has  proposed  the  name  '  toxoids,' 
and  they  appear  to  be  important  bodies  which  still 
require  much  investigation. 

For  some  considerable  time  it  has  also  been 
believed  that  the  toxins  are  related  to  the  ferments, 
and  there  is  a  good  deal  which  supports  this  view, 
especially  (I )  the  specific  action  of  the  toxins  in 
extraordinarily  small  doses  ;  (2)  the  attachment  of 
toxins  to  precipitates  ;  (3)  the  instability  of  toxins 
in  the  presence  of  injurious  agents  like  heat,  light, 
chemicals  ;  (4)  the  fact  that  certain  ferments,  notably 
rennin,  are  capable  of  producing  antitoxin,  still 
further  bears  out  the  analogy,  both  toxin  and  fer- 
ment possessing  a  haptophoric  group,  and  a  toxo- 
phoric group  in  the  case  of  toxins,  and  azymophoric 
group  in  the  case  of  ferments. 

The  conditions  under  which  bacterial  toxins  are 
produced  ai-e  complicated.  There  appear  to  exist 
toxigenic  races  of  bacteria,  from  which  the  toxins 
are  secreted.  In  some  cases  toxic  bacteria  are 
aerobic  (B.  diphtheri;ie),  in  others  anaerobic 
(B.  tctani,  B.  botulinus).  In  most  cases  the  cul- 
tures are  grown  under  conditions  of  aerobiosis  or 
anaerobiosis  for  7-10  days,  and  then  filtered  through 
a  Chamberland  bougie,  the  filtrate  ('  toxin')  being 
conserved  in  the  absence  of  air  and  light. 

The  susceptibility  of  an  animal  tissue  for  a  toxin 
depends  apparently  on  the  presence  or  absence  of 
atom-groups  in  the  protoplasm,  which  have  an 
affinity  for  the  haptophoric  group  of  the  toxin- 
molecule.  These  protoplasmic  receiving-groups 
('Receptors'  of  Ehrlich)  vary  in  quantity  and  in 
quality,  and  the  natural  immunity  to  certain  poisons 
probably  depends  on  the  absence  of  suitable  recep- 
tors, and  this  absence  or  relatively  slight  develop- 
ment of  receptors  may  occur  in  different  animals  or 
vary  individually  in  animals  of  the  same  species. 
For  example,  the  botulismus-toxin,  which  affects 
rabbits  and  monkeys  in  minute  doses,  is  inert,  even 
in  large  doses,  in  dogs.    Further,  crotin  may  be 
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toxic  or  non-toxic  for  rabbits.  The  suitable  recep- 
tors may  be  widely  distributed  in  different  tissues, 
or  they  may  be  specialised  in  individual  tissues, 
e.g.  in  the  case  of  the  central  nervous  system  of  the 
mouse  and  the  guinea-pig  in  regard  to  tetanus-toxin. 
In  this  way  one  can  recognise  why  nervous  sym- 
ptoms predominate  in  these  animals  after  the  in- 
jection of  tetanus-toxin.  The  large  local  lesions 
produced  by  the  injection  of  diphtheria-toxin  or 
abrin  would  go  to  show  that  the  receptors  for  the 
haptophores  of  these  toxins  are  not  limited  to 
special  organs,  and  as  a  consequence  that  anti- 
toxins against  these  toxins  may  be  formed  in  the 
most  varied  sites  ;  and  this  seems  to  have  been 
proved  by  the  experiments  of  Rcemer  as  regards  the 
formation  of  anti-abrin,  the  antitoxins  being  vital  pro- 
ducts of  the  cells  and  corresponding  to  Ehrlich's 
'  side-chains  '  or  '  receptors  '  (see  Anti  roxiN).  The 
deeper  study  of  toxins  in  the  last  few  years  has 
shown  that  they  are  much  more  complicated  than 
was  originally  supposed,  and  it  is  not  at  all  impos- 
sible that  one  and  the  same  micro-organism  may 
secrete  different  toxins,  and  may  also  be  capable  of 
producing  different  antitoxins  (e.g.  anti-tetanolysin 
and  anti-tetanospasmin).    See  Tetanus. 

For  the  great  majority  of  bacteria  which  affect 
man,  and  in  all  of  which  poisonous  effects  are 
manifested,  the  poisons  belong  to  Buchner's 
'proteins,'  i.e.  they  do  not  exist  apart  from  the 
bacteria  producing  them,  and  are  not,  so  far  as  is 
known,  secretory  products.  In  most  cases  young 
cultures  yield  filtrates,  which  are  not  at  all  or  only 
slightly  toxic.  With  old  cultures  a  certain  amount 
of  poisonous  effect  may  be  observed,  and  this  is 
usually  referred  to  the  diffusion  of  certain  quantities 
of  poison  out  of  the  bodies  of  the  bacteria  which 
have  died.  For  example,  the  filtrates  of  young 
cultures  of  Bacterium  influenzae  are  only  slightly 
toxic,  whereas  living  or  dead  cultures  produce 
signs  of  profound  intoxication,  and  in  man  the  sym- 
ptoms of  influenza  must  largely  be  toxic,  when  it 
is  known  that  in  the  majority  of  cases  the  Ijacillus 
remains  local  in  the  respiratory  system. 

In  some  cases  such  as  anthrax,  gonorrh«:ea, 
and  cholera,  various  poisonous  bodies  of  complicated 
constitution  have  been  obtained  by  precipitation  of 
the  cultures,  but  it  has  justly  been  doubted  whether 
such  artificially  prepared  products  pre-exist  in  the 
cultures.  In  the  majority  of  cases  the  introduction 
into  the  animal  of  dead  or  living  cultures  contain- 
ing proteins  does  not  lead  to  the  formation  of 
antitoxins,  and  the  serum  of  such  animals  is  capable 
of  protecting  other  animals  only  to  a  very  slight 
extent.  For  cholera  and  typhoid  R.  Pfeiffer  has 
shown  that  such  immune  serums  do  contain  anti- 
bodies, but  these  in  themselves  are  unable  to  destroy 
the  Vibrio  cholerx  and  Bacillus  typhosus.  For  this 
purpose  another  body,  ferment-like  in  character, 
must  be  present,  so  that  the  destruction  of  such 
poisonous  bacteria  depends  on  the  collaboration  of 
antibodies  ('immune  body')  and  a  ferment-like 
substance,  known  as  the  '  alexine  '  or  '  complement.' 
For  the  complex  hjemotoxins,  which  destroy  the 
red  blood-corpuscles  and  produce  laking  of  the 
blood,  Bordet,  Ehrlich,  and  Morgenroth  have 
shown  that  two  similar  substances  are  necessary — 
viz.  a  specific  antibody  produced  by  the  immunisa- 
tion, and  a  complement,  which  is  normally  present  in 
the  serum  in  relatively  small  amount.  The  immune 
body  may  be  present  in  large  amount,  and  yet  fail 
to  protect  a  healthy  animal  if  there  is  not  sufficient 


complement.  What  apparently  happens  is,  that 
the  immune  body  is  fixed  to  the  cell  (bacterium  'ir 
blood-corpuscle)  for  which,  as  a  result  of  the 
immunisation,  it  has  a  specific  aflinity  ;  it  also  fixes 
the  complement  which  is,  in  reality,  the  active 
agent  of  destruction.  Tlie  complement  itself  does 
not  become  fixed  to  the  cell  directly,  but  only 
mediately  through  the  immune  body.  The  comple- 
ment is  thermo-unstable  and  rapidly  breaks  up  when 
kept  any  time  outside  the  body,  and  this  explains  why 
such  antibacterial  serums  manifest  extraordinarily 
slight  bacteriolytic  effects  in  vitro,  unless  they  are 
perfectly  fresh  ;  and  even  when  perfectly  fresh  their 
destructive  power  is  limited,  as  the  complement  is 
used  up  and  in  vi/ro  cannot  be  reproduced.  In 
the  living  body  such  antibacterial  serums  may,  how- 
ever, be  used  as  prophylactics.  The  most  recent 
researches  would  also  go  to  show  that  these  cell- 
poisons  are  very  numerous,  and  likewise  that  there 
exist  many  complements  in  one  and  the  same 
animal.  The  exact  chemistry  of  such  poisons  is  at 
present,  however,  quite  unknown. 

William  Bulloch. 

TOXOID.— .SVf  Toxins. 

TRACHEA,  Diseases  of.— Synon.  :  Fr.  Mala- 
dies de  la  Traclicc ;  Ger.  Krankheiten  der  Liift- 
rolire. — The  trachea  is  but  little  prone  to  disease, 
except  in  association  with  affections  of  the  larynx, 
bronchi,  and  neighbouring  parts.  The  diagnosis 
and  treatment  of  these  several  diseases  are  greatly 
facilitated  by  the  laryngoscope.  With  this  instru- 
ment a  skilful  manipulator  can  in  many  cases 
examine  the  trachea  in  its  whole  length  ;  and  an 
accurate  diagnosis  being  thus  attained,  remedies 
may  be  applied,  and  instruments  may  be  introduced 
for  the  removal  or  destruction  of  growths,  or  for 
other  purposes,  either  through  the  larynx,  or  by  an 
artificial  opening  made  in  the  trachea.  The  prin- 
cipal morbid  affections  of  the  trachea  will  Vje  dis- 
cussed in  the  following  order  :  (i)  Malformations  ; 
(2)  Inflammation  ;  (3)  Ulceration  and  Perforation  ; 
(4)  Syphilis  ;  (5)  Tuberculosis  ;  (6)  Tumours  ; 
(7)  .Stenosis  ;  and  (8)  Foreign  Bodies. 

1.  Malformations. — Defects  in  the  develop- 
ment of  the  trachea  occur  as  rare  causes  of  the  death 
of  newly  born  infants.  The  tube  may  be  short  and 
imperforate  ;  or  communication  may  exist  with  the 
oesophagus.  These  conditions  are  necessarily  fatal. 
A  fistulous  opening  through  the  skin  occasionally 
occurs,  giving  rise  to  no  serious  symptoms.  Tracheo- 
cele, a  hernia  of  the  mucous  lining  of  the  trachea, 
is  a  rare  malformation,  easily  recognised,  which 
may  arise  from  a  congenital  defect,  but  is  more 
frequently  acquired. 

2.  Inflammation. — Tracheitis  —  simple,  spe- 
cific, or  diphtheritic  —may  result  from  the  extension  of 
inflammation,  either  from  the  larynx  above,  or  from 
the  bronchial  tubes  below  ;  it  is  rare  except  in  this 
connection.  Some  degree  of  congestion  is  a  usual 
condition  of  ordinary  catarrh  ;  and  tracheitis  is  a 
frequent  cause  of  irritable  cough.  See  Bronchi, 
Diseases  of ;  Diphtheria  ;  and  L.a.ryn\,  Dis- 
eases of. 

3.  Ulceration  and  Perforation. — Ulcera- 
tion and  perforation  of  the  walls  of  the  trachea  may 
result  from  carcinoma  of  the  oesophagus  ;  from  the 
pressure  of  an  aneurysm,  which  ends  by  bursting 
into  the  air-passages,  where  it  meets  with  least 
resistance  ;  or  from  an  abscess  which  has  taken  a 
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similar  course.  In  the  last  case  suppuration  usually 
occurs  in  connection  with  a  caseous  bronchial  gland. 
Occasionally,  as  witnessed  by  more  than  one  writer, 
a  caseous  gland  may  become  dislodged  and  impacted 
in  the  trachea,  causing  sudden  death  by  suffocation. 

4.  Syphilis.  —  Syphilis,  in  its  secondary  and 
tertiary  stages,  may  aflfect  the  trachea.  In  the 
tertiary  stage  it  gives  rise  to  a  localised  form  of 
infiltration  or  syphiloma  ;  and  to  ulcers,  which  con- 
tract in  healing,  and  cause  a  formidable  condition 
of  stricture,  to  be  presently  considered.  Tracheal 
syphilis,  being  in  its  advanced  form  so  grave  a 
matter,  calls  for  active  constitutional  treatment 
before  this  irremediable  stage  is  reached. 

5.  Tuberculosis. — Tubercle  affecting  the  tra- 
chea occurs  in  connection  with  pulmonary  phthisis, 
and  is  rarely  found  without  advanced  tubercular 
disease  of  the  larynx.  Two  main  forms  may  be  dis- 
tinguished, namely — multiple  shallow  ulcers,  which 
often  coalesce  to  form  large  sinuous  tracts  of  ulcera- 
tion, mostly  affecting  the  cartilaginous  portion  ;  and 
deep  infiltration  and  ulceration,  confined  to  the 
posterior  or  membranous  part  of  the  tube.  When 
the  disease  has  proceeded  to  ulceration,  it  may  cause 
the  rare  complication  of  general  emphysema,  the  air 
being  forced  into  the  cellular  tissue  by  cough  and 
other  expiratory  efforts,  made  when  the  larynx  is 
closed.  In  the  treatment  of  this  affection,  pallia- 
tive measures  are  alone  available.  Sec  Larynx, 
Diseases  of. 

6.  Tumours.  —  (a)  Cancer.  —  Primary  car- 
cinoma of  the  trachea  is  very  rare,  but  the  organ  is 
frequently  affected  by  the  extension  of  the  disease 
from  neighbouring  parts.  The  growth  first  causes 
the  symptoms  of  stenosis,  and  then,  as  ulceration 
proceeds,  it  gives  rise  to  expectoration  and  cough  ; 
whereas,  as  Gerhardt  has  pointed  out,  in  syphilitic 
disease  cough  and  expectoration  precede  the  onset 
of  dyspnoea,  which  develops  very  gradually.  The 
diagnosis  may  be  very  difficult  in  the  primary  form, 
and  can  only  be  made  with  the  aid  of  the  laryngo- 
scope. In  the  case  of  extension  from  neighbouring 
parts  the  diagnosis  is  comparatively  easy.  The 
only  treatment  available  for  prolonging  life  is  trache- 
otomy, if  the  seat  of  the  disease  is  high  enough  to 
admit  of  it.  (b)  Non-malignant  growths. — Polypi 
are  very  rare.  The  symptoms  are  those  of  obstructed 
breathing,  modified  by  the  size  and  seat  of  the 
growth.  A  certain  diagnosis  can  be  attained  only  by 
tracheoscopy.  Without  treatment,  a  polypus  is  very 
likely  to  cause  death  by  suffocation,  its  rate  of 
growth  depending  on  its  pathological  nature.  Small 
growths  situated  high  up  may  be  treated  by  the 
galvano-cautery  or  by  other  applications  through 
the  larynx  ;  larger  tumours  can  only  be  removed 
through  a  free  opening  made  into  the  trachea.  A 
tumour  may  be  so  situated  that  tracheotomy,  with- 
out extirpation,  may  ensure  the  safety  of  the 
patient. 

7.  Stenosis. — The  calibre  of  the  trachea  may 
be  lessened  (a)  by  stricture,  or  by  tumours  growing 
within  it ;  or  (b)  hy  pressure  from  -without. 

(a)  Stenosis  fro?n  true  stricture,  or  internal 
tumour. — Tracheal  stricture  is  almost  always  the 
result  of  syphilis  ;  it  may  be  annular  and  limited, 
but  usually  involves  the  tube  for  some  length  to- 
wards its  lower  end,  and  frequently  extends  into  the 
bronchi.  Tracheal  narrowing  is  indicated  by 
inspiratory  stridor  and  dyspnoea,  unaccompanied  by 
the  up-and-down  movement  of  the  larynx,  and  the 
affection  of  the  voice  characteristic  of  lar}'ngeal 


dyspnoea,  and  also  in  uncomplicated  cases  without 
the  stethoscopic  signs  of  pressure  on,  or  plugging 
of,  a  bronchial  tube.  Under  these  circumstances, 
and  in  the  absence  of  any  tumour  in  the  neck  or 
thorax  pressing  on  the  trachea,  the  stenosis  must 
depend  on  a  stricture,  or  on  a  tumour  within  the 
tube.  A  syphilitic  history  would  lead  us  to  suspect 
the  former  ;  and  a  tracheoscopic  examination  may 
make  the  diagnosis  certain. 

Cicatricial  stricture  at  times  develops  in  conse- 
quence of  the  long-continued  irritation  of  a  trache- 
otomy tube. 

In  rare  instances  stenosis  of  the  trachea  may 
result  from  a  chronic  form  of  tuberculosis  resembling 
lupus,  as  well  as  from  leprosy,  glanders,  and  rhino- 
scleroma. 

Symptoms  of  stenosis  are  occasionally  evoked  by 
spasm  of  the  trachealis  muscle. 

Prognosis. — Stricture  being  usually  cicatricial, 
the  prognosis  is  most  unfavourable. 

Treatment. — Treatment  other  than  operative 
is  seldom  available.  If  the  stricture  be  high  up, 
tracheotomy  must  be  performed  below  it  ;  or,  an 
opening  being  made  above  the  contraction,  a  long 
flexible  tube  may  be  introduced  and  passed  through 
it.  Stricture  of  the  trachea  is  less  amenable  than 
laryngeal  stenosis  to  treatment  by  mechanical  dila- 
tation with  hollow  bougies,  but  this  method  must 
be  borne  in  mind  for  exceptional  cases. 

{b)  Stenosis  from  compression. — ^The"  source  of 
stenosis  caused  by  pressure  from  without  is  usually 
obvious,  as  in  the  common  case  of  enlargement  of 
the  thyroid  gland,  thoracic  tumours  being  diagnosed 
by  their  physical  signs  and  concomitant  symptoms. 
The  paro.xysmal  dyspnoea  frequently  caused  by  these 
tumours  is  not  laryngeal  in  most  cases,  but  depends, 
as  shown  by  Bristowe,  on  the  accumulation  of 
secretion  below  the  seat  of  obstruction.  It  is  not 
relieved  by  tracheotomy,  except  where  the  upper 
part  of  the  trachea  is  alone  compressed.  In  cases 
of  stenosis  from  pressure  of  a  goitre,  division  of  the 
isthmus  or  excision  of  part  of  the  thyroid  gland  is 
sometimes  very  successful,  and  should  always  be 
tried,  if  possible,  before  tracheotomy  is  resorted  to. 

8.  Foreign  Bodies. — A  foreign  body  entering 
the  air-passages  from  the  pharynx  may  lodge  in 
the  larynx,  either  becoming  impacted  or  lying  loose  ; 
but,  unless  prevented  by  its  form  or  bulk,  it  usually 
falls  or  is  drawn  through  the  open  glottis  into  the 
trachea.  Here  it  may  lodge  ;  but  it  more  frequently 
passes  on  into  one  of  the  bronchial  divisions — most 
frequently  into  the  right  bronchus,  the  orifice  of 
which  is  slightly  larger  than  that  of  the  left,  and 
occupies  more  of  the  floor  of  the  trachea. 

Symptoms. — Occlusion  of  the  larynx  by  a  foreign 
body,  which  from  its  bulk  obstructs  the  passage, 
may  cause  instant  death  ;  and  the  same  may  be  said 
of  the  trachea,  as  when  a  person  vomiting,  in  a 
state  of  unconsciousness  from  intoxication,  or  from 
the  action  of  an  anKSthetic,  draws  in  a  quantity  of 
food  sufficient  to  choke  up  the  air-passages.  If  the 
body  be  smaller,  it  causes  dyspnoea,  with  severe 
exacerbations  from  spasm.  A  very  small  body, 
such  as  a  sharp  piece  of  bone  or  a  pin,  may  be  im- 
pacted in  a  position  in  which  it  causes  only  pain 
and  dysphagia  without  dyspnoea.  Speaking  gene- 
rally, it  may  be  said  that  when  the  substance  has 
passed  into  the  trachea,  the  symptoms  to  which  it 
gives  rise  depend  on  its  bulk  and  weight.  Rarely, 
it  lies  in  the  air-passage,  giving  rise  to  no  sym- 
ptoms ;  more  frequently,  varying  its  position  with 
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the  rush  of  air  in  coughing,  &c.,  it  gives  rise  to 
paroxysmal  dyspnoea,  light  bodies  being  forced  up 
to  the  glottis  and  exciting  spasm.  If  the  substance 
pass  into  the  bronchus,  it  may  become  impacted 
there,  and  will  give  rise  to  characteristic  physical 
signs,  usually  exciting  a  chronic  circumscribed 
inflammation,  with  symptoms  akin  to  pulmonary 
phthisis. 

Treatment. — From  the  larynx  a  foreign  body 
may  be  removed  by  the  finger  or  a  suitable  forceps, 
its  presence  having  been  determined  from  the  sym- 
ptoms, aided  by  digital  or  laryngoscopical  examina- 
tion. Although  different  forms  of  long  forceps  are 
made  for  passing  through  the  larynx  into  the 
trachea,  it  is  seldom  practicable  to  remove  per  vias 
naturales  a  foreign  body  which  has  once  passed 
through  the  rima.  A  free  opening  must  be  made 
in  the  trachea,  and  its  edges  held  well  asunder,  to 
give  a  chance  of  the  body  being  expelled  by  cough. 
If  this  fail,  a  forceps  must  be  introduced  through 
the  opening,  and  the  body,  if  possible,  extracted. 
Inversion  of  the  patient,  so  as  to  allow  a  heavy 
substance  to  fall  back  through  the  glottis  into  the 
pharynx,  is  sometimes  successful,  but  not  as  a  rule 
without  previous  tracheotomy. 

T.  J.  Walker. 
Percy  Kidd. 

TRANCE  [trajisitiis,  a  going  beyond — of  the 
soul  from  the  body). — Synon.  :  Lethargy  ;  Fr. 
Lethargie ;  Maladie  du  Somineil ;  Ger.  Schlaf- 
sucht. 

Definition. — A  sleep-like  state,  which  comes 
on  spontaneously,  apart  from  any  gross  lesion  of  the 
brain  or  toxic  cause,  and  from  which  the  sleeper 
cannot  be  roused. 

The  term  '  trance,'  in  its  derivative  meaning, 
aptly  expresses  the  apparent  reduction  to  a  vege- 
tative life,  but  the  popular  use  of  the  word  refers 
rather  to  the  separate  activity  of  the  mind  than  to 
the  inactivity  of  the  body.  Hence  many  writers 
prefer  the  term  'lethargy,'  which  also,  though  ety- 
mologically  exact,  is  currently  employed  in  a  modi- 
fied sense.  The  condition  is  sometimes  included 
under  the  generic  term  '  catalepsy,'  according  to 
its  etymological  meaning,  '  a  seizing '  ;  but  this 
term  is  usually  restricted  to  those  forms  which  pre- 
sent a  peculiar  rigidity.  See  Catalepsy,  p.  255  ; 
Mental  Stupor,  p.  766. 

The  common  form  of  trance  (which  is  not  fre- 
quent) is  one  of  many  symptoms  of  a  general  state 
of  the  nervous  system,  seldom  dangerous  to  life. 
In  the  '  African  lethargy  '  the  tendency  to  sleep  is 
the  chief  manifestation  of  a  disease,  the  gravity  of 
which  is  extreme. 

I.  Common  Trance.— /^Ltiology. — The  in- 
fluence of  heredity  in  relation  to  trance  is  to  be 
traced  only  in  the  existence  of  a  '  neuropathic  dis- 
position.' The  state  occurs  chiefly  in  the  female 
sex,  between  the  ages  of  twelve  and  thirty  ;  very 
rarely  in  young  men  or  children.  The  subjects  are 
seldom  in  perfect  health  ;  they  usually  present 
various  manifestations  of  hysteria,  and  are  often 
anaemic.  The  condition  has  been  immediately  due 
in  some  cases  to  exhausting  diseases,  as  typhoid 
fever  and  influenza,  to  excessive  brain-work,  to 
insolation,  or  to  mechanical  obstruction  to  the  supply 
of  blood  to  the  head.  The  immediate  cause  is 
either  the  cumulative  eff'ect  of  such  persistent  in- 
fluence, exhaustion,  or  some  emotional  disturbance. 
It  may  succeed  an  hysterical  convulsion.  Rarely 


no  exciting  cause  may  be  discoverable.  In  still 
more  rare  instances  the  state  has  been  voluntarily 
induced,  as  in  the  well-known  case  of  Colonel 
Townsend,  who  could  throw  himself  into  a  condi- 
tion of  apparent  death,  lasting  several  hours.  Such 
voluntary  induction  is  occasionally  seen  in  the  East. 
Lastly,  minor  degrees  of  trance  may,  without  diffi- 
culty, be  artificially  produced  in  most  hysterical 
persons,  and  less  readily  in  many  others,  by  the 
methods  described  in  the  article  on  Hypnotism. 
The  state  now  designated  '  hypnotism  '  is  really  in- 
duced trance,  and  trance  has  been  accurately 
termed  '  spontaneous  hypnotism.' 

Its  various  causes  seem  thus  to  involve  impaired 
or  deranged  nutrition,  or  the  action  of  a  toxic 
agent  (as  after  acute  specific  diseases),  or  an  in- 
fluence that  disturbs  the  function  of  an  ill-nourished 
brain. 

Symptoms. — The  onset  of  the  state  of  trance 
is  usually  sudden.  For  instance,  in  a  case  which 
came  under  the  writer's  notice,  a  girl  went  into  a 
room  by  herself,  and  was  found,  shortly  afterwards, 
in  a  state  of  trance-sleep,  which  lasted  for  thirty- 
eight  hours.  In  another  case  (Madden)  a  young 
lady  went  into  a  room  to  change  her  dress,  and  was 
presently  found  on  the  bed  in  a  state  of  trance 
which  lasted  for  a  fortnight.  As  already  stated,  it 
may  succeed  an  hysteroid  convulsion,  and  in  some 
other  cases  the  onset  has  been  attended  by  an 
aura,  resembling  the  globus  hystericus.  In  the 
cases  which  succeeded  typhoid  fever  (Madden)  the 
delirium  of  the  fever  passed  gradually  into  comatose 
sleep,  which  continued  for  several  weeks.  The 
condition  is  analogous  to  the  speechlessness  which 
may  succeed  typhoid.  At  the  end  of  the  acute 
stage  of  influenza  spontaneous  trance  has  suddenly 
come  on,  lasting  hours  or  days. 

During  the  state  of  trance,  the  countenance  is 
usually  extremely  pale.  The  limbs  are  relaxed  ; 
although  brief  initial  rigidity,  and  sometimes  occa- 
sional recurring  cataleptic  rigidity,  or  transient  con- 
vulsive spasms,  Ionic  or  clonic,  have  been  noted. 
In  a  few  instances  distinct  hysteroid  fits  have 
occurred  from  time  to  time  during  the  course  of 
the  trance.  The  eyelids  are  usually  closed,  and 
may  resist  and  quiver  on  attempts  being  made  to 
open  them.  The  eyeballs  are  directed  upwards  in 
most  cases  ;  they  often  deviate  from  the  middle 
line,  and  sometimes  diverge  slightly.  The  pupils 
are  usually  moderately  dilated  ;  rarely  they  are 
somewhat  contracted.  The  state  of  refle.x  action 
varies  according  to  the  depth  of  the  trance.  That 
from  the  limbs  is  sometimes  excessive,  so  that  cuta- 
neous stimulation  produces  tonic  rigidity.  Much 
more  frequently  reflex  action  is  lost  ;  snuff'  blown 
into  the  nostrils  causes  no  sneezing,  ovarian  compres- 
sion has  no  effect,  and  pressure  on  '  hysterogenic  ' 
points,  which  may  have  existed  before,  no  longer 
causes  the  usual  convulsive  symptoms.  Reflex 
action  from  the  conjunctiva,  and  even  from  the 
cornea,  is  commonly  absent.  The  pupil  may  con- 
tract to  light,  but  in  lessened  degree,  and  some- 
times no  distinct  action  can  be  observed. 

The  mental  functions  seem,  in  most  cases,  to  be 
in  complete  abeyance.  No  manifestation  of  con- 
sciousness can  be  observed,  or  elicited  by  the  most 
powerful  cutaneous  stimulation,  and  on  recovery  no 
recollection  of  the  state  is  preserved.  But  in  some 
cases  volition  only  is  lost,  and  the  patient  is  aware 
of  all  that  passes,  although  unable  to  give  the 
slightest  evidence  of  consciousness.     The  senses 
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may  be  even  preternaturally  acute,  as  in  the 
analogous  phase  of  induced  hypnotism  ;  or  there 
may  be  spontaneous  mental  action,  irrelevant  to 
external  impressions,  and  analogous  to,  probably 
identical  with,  the  state  of  ordinary  dreaming  ;  it 
is  manifested  by  exclamations,  and  even  by  move- 
ments. Rarely  the  '  obedient  automatism  '  seen  in 
induced  hypnotism  may  be  present  ;  hallucinations 
occur,  and  actions  are  performed,  according  to 
suggestions  made  to  the  patient.  The  usual  con- 
dition, however,  is  that  of  an  entire"  absence  of  all 
evidence  of  mental  activity. 

The  pallor  of  the  face  is  the  result  of  a  profound 
depression  of  the  vascular  system.  The  pulse  may 
be  less  or  more  frequent  than  normal,  but  it  is  in- 
variably weaker,  and  it  may  be  imperceptible.  The 
cardiac  impulse  may  disappear,  although  the  heart- 
sounds  are  still  to  be  heard,  sometimes  much 
weakened.  Very  rarely  they  have  been  inaudible. 
The  breathing  may  be  tranquil,  slightly  quickened, 
or  slowed,  or  it  may  be  so  feeble  and  deliberate 
that  no  movement  of  the  thoracic  walls  can  be 
observed,  no  respiratory  murmur  can  be  heard  in 
the  lungs,  and  a  mirror  held  over  the  mouth  is 
undimmed  by  moisture.  Temperature,  when  ob- 
served, has  been  normal  in  the  central  parts,  lowered 
at  the  periphery.  The  secretions  go  on  ;  the  urine 
may  be  retained  in  the  bladder,  or  passed  into  the 
bed.  The  catamenia  are  usually  absent,  but  men- 
struation has  been  known  to  occur  without  modi- 
fying the  course  of  the  trance-sleep.  In  the  cases 
in  which  the  depression  of  the  vital  functions  reaches 
an  extreme  degree,  the  patient  appears  dead  to 
casual  and  sometimes  to  careful  observation. 
This  condition  has  been  termed  '  death-trance ' 
(Schezjitod).  Persons  have  certainly  been  buried  in 
this  state,  and  during  the  recent  epidemic  of  in- 
fluenza an  Italian  narrowly  escaped  interment  during 
the  consequent  trance. 

Duration  and  Course.  —  The  duration  of 
trance  has  varied  from  a  few  hours  or  days  to 
several  weeks,  months,  or  even  a  year.  When  of 
short  duration,  the  trance-sleep  may  be  unbroken  ; 
but  when  it  lasts  for  more  than  a  few  days,  there 
are  usually  remissions  of  a  greater  or  less  degree, 
in  which,  for  instance,  the  patient  will  half-wake, 
take  food  in  an  automatic  manner,  and  then  relapse 
into  stupor.  A  long  trance-sleep  may  be  more 
profound  at  first  than  later.  Recovery  may  be 
sudden  or  gradual.  Occasionally  it  is  attended  by 
some  vaso-motor  disturbance  ;  in  a  well-authenti- 
cated case  of  death-trance  the  intense  mental  ex- 
citement produced  by  the  preparations  for  fastening 
the  coffin-lid  occasioned  a  sweat  to  break  out  over 
the  body.  After  the  trance  is  over,  nervous  pros- 
tration remains  for  a  time.  In  some  cases  repeated 
attacks  occur,  at  intervals  of  days,  months,  or  years. 
Most  cases  end  favourably.  The  depression  of  the 
vital  functions  enables  life  to  continue  with  a  very 
small  amount  of  nourishment,  but  occasionally  death 
occurs  in  persons  previously  weakened. 

Pathology. — The  very  few  post-mortem  ex- 
aminations which  have  been  made  after  death  in 
trance  throw  no  light  on  its  nature.  The  theoretical 
pathology  of  the  subject  is  involved  in  the  obscurity 
which  envelops  all  the  psychical  processes  in  health 
and  disease,  the  nature  of  volition,  and  ordinary 
sleep.  The  lowered  action  of  the  brain  in  sleep, 
and  its  lessened  blood-supply,  have  suggested  the 
existence  of  cerebral  anaemia,  which  the  meagre 
results  of  anatomical  investigation  have  been  sup- 


posed to  confirm.  It  is  certain  that  the  condition 
is  sometimes  associated  with  defective  cerebral 
nutrition  ;  but  that  much  more  than  cerebral  anaemia 
is  needed  to  explain  the  state  of  trance  is  evident 
from  the  facts  that,  on  the  one  hand,  it  may  occur 
when  there  is  no  preceding  sign  of  defective  blood- 
supply  to  the  brain,  while,  on  the  other  hand,  the 
occurrence  of  cerebral  anaemia  without  trance-sleep 
is  a  matter  of  daily  observation.  The  phenomena 
of  hypnotism  also  afford  little  support  to  the  theory 
of  the  dependence  of  trance-sleep  on  cerebral 
aneemia  ;  together  with  the  symptoms  of  catalepsy, 
they  suggest  that  the  primary  element  is  a  peculiar 
state  of  inaction  ('inhibition,'  'increased  resist- 
ance') of  some  of  the  nerve-structures  concerned 
in  associating  the  highest  cerebral  functions  with 
those  of  the  lower  cortical  centres  of  motion  and 
sensation. 

Diagnosis. — The  diagnosis  of  trance  rests  on 
the  impossibility  of  rousing  the  sleeper,  combined 
with  the  absence  of  any  evidence  of  a  local  cerebral 
lesion  or  a  toxic  cause.  Other  diagnostic  symptoms 
are  the  pallor  and  vascular  depression,  the  occurrence 
of  convulsive  phenomena  of  hysteroid  type,  and  the 
history  of  other  manifestations  of  hysteria.  These 
symptoms  sufficiently  distinguish  trance-sleep  from 
apoplexy,  for  which,  at  the  onset,  it  is  sometimes 
mistaken.  The  distinction  from  catalepsy  rests  on 
the  absence  of  the  fiexibilitas  cei-ea,  but  catalepsy 
is  merely  a  variety  of  trance.  The  peculiar 
tendency  to  brief  sleep  termed  narcolepsy  is  dis- 
tinguished from  trance  by  the  shortness  of  the 
periods  of  unconsciousness.  Thus  a  man  had  from 
youth  fallen  asleep  for  a  few  minutes  under  various 
influences,  and  always  did  so  when  a  probe  was 
passed  down  a  nasal  fistula.  It  is  to  be  remarked, 
however,  that  the  term  narcolepsy  has  been  also 
applied  in  America  to  cases  of  true  epilepsy,  in 
which  the  attacks  of  petit  mal  are  characterised  by 
sudden  somnolence. 

In  cases  of  '  death-trance,'  in  which  no  sign  of 
vitality  can  be  recognised,  the  presence  of  life  may 
be  ascertained  (l)  by  the  absence  of  any  sign  of 
decomposition  ;  (2)  by  the  normal  appearance  of 
the  fundus  oculi  as  seen  with  the  ophthalmoscope  ; 
(3)  by  the  persistence  of  the  excitability  of  the 
muscles  by  electricity.  This  excitability  disappears 
in  three  hours  after  actual  death.  In  a  case  ob- 
served by  Rosenthal,  thirty  hours  after  supposed 
death  the  muscles  were  still  excitable,  and  in  forty- 
four  hours  the  patient  awoke.  See  Death,  Signs 
of. 

Deepening  sleepiness,  not  amounting,  however, 
to  coma,  and  scarcely  to  be  called  stupor,  has  at- 
tended some  cases  of  subacute  inflammation  of  the 
region  of  the  oculo-motor  nuclei  described  by  Wer- 
nicke— a  curious  fact  considering  the  manner  in 
which  relaxation  of  the  levator  is  associated  with 
ordinary  sleep.  Lastly,  a  benign  form  of  '  summer 
somnolence  '  observed  among  the  Swiss  has  been 
termed  '  Gerlier's  disease.' 

Prognosis. — In  cases  of  hysterical  lethargy  the 
prognosis  is  fairly  good.  The  attack  usually  passes 
off.  In  very  rare  cases  death  has  occurred.  The 
slighter  the  degree  of  the  trance,  the  shorter  is 
likely  to  be  its  duration.  The  prognosis  is  grave 
only  when  lethargy  has  been  preceded  by  a  state  of 
great  physical  depression,  and  is  the  most  serious 
when  the  condition  succeeds  an  acute  disease. 

Treatment. — The  treatment  has  to  be  directed 
to  two  ends  :  the  maintenance  of  life,  and  the  arrest 
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of  the  trance.  Advantage  must  be  taken  of  any 
intervals  of  semi-consciousness  to  give  nourishment 
in  a  concentrated  form.  If  swallowing  is  con- 
tinuously impossible,  food  must  be  given  by  the 
nasal  tube,  or  by  enemata.  Warmth  should  be 
applied  to  the  extremities,  and  care  taken  to  pre- 
vent bed-sores.  In  severe  cases,  every  attempt  at 
arrest  is  often  fruitless.  Errhines,  as  snuff,  have 
usually  no  influence,  and  it  is  only  in  slight  cases 
that  this,  or  stimulation  of  the  skin,  as  by  sinapisms, 
is  effective.  The  most  powerful  cutaneous  excitant 
is  strong  faradisation.  In  a  case  under  the  writer's 
notice,  which  had  lasted  for  thirty-six  hours,  strong 
faradisation  to  the  arm  quickly  roused  the  patient. 
In  another  case,  which  lasted  for  several  months, 
this  treatment  had,  for  a  long  time,  no  influence  ; 
afterwards  the  patient  could  be  partially  roused  for 
a  short  time  by  faradisation,  and  by  repeating  the 
application  at  the  same  hour  every  day  a  tendency 
to  periodical  waking  was  established,  the  remissions 
became  longer  and  more  complete,  and  the  attack 
was  ultimately  brought  to  an  end.  Nervine  stimu- 
lants, such  as  ether  and  valerian,  may  be  given  by 
the  bowel,  or  sulphuric  ether  may  be  injected  sub- 
cutaneously.  Alcohol  must  be  given  with  caution 
and  in  small  quantities  ;  enemata  of  strong  coffee 
are  often  more  useful.  A  remedy  which,  from  its 
effect  on  the  vascular  system,  would  certainly  de- 
serve trial  in  trance,  is  the  inhalation  of  nitrite  of 
amyl  or  the  administration  of  nitroglycerin  ;  of 
the  latter  to  grain  may  be  given  in  alcoholic 
solution  three  times  a  day.  Transfusion  of  blood 
has  been  proposed,  and  would  be  justified  in  very 
grave  cases  following  exhausting  disease.  The  re- 
currence of  attacks  must  be  prevented  by  the  im- 
provement of  health,  physical  and  moral. 

2.  African  Lethargy. — This  form  of  trance  is 
described  separately.    See  Negro-Letharcy. 

W.  R.  GOWERS. 

TRANSFUSION  OF  BLOOD  {/,-mis,  across; 

1  undo,  I  pour). — DEFINITION. — The  pouring  of 
blood  from  one  animal  into  another. 

This  method  of  restoring  patients  believed  to  lie 
dying  was  in  vogue  for  nearly  300  years,  but  has 
now  fallen  into  disuse.  Often  when  an  emergency 
calling  for  transfusion  arose,  no  donor  could  be 
obtained  and  no  apparatus  was  at  hand.  Most 
commonly  the  donor  was  bled  into  a  clean  bowl, 
the  blood  was  at  once  taken  up  with  an  ordinary 

2  or  3  oz.  syringe,  air  was  expelled  and  the  blood 
was  injected  into  a  vein  of  the  recipient — the  injec- 
tion being  repeated  till  10  or  12  oz.  had  been  given. 
Galabin,  relying  upon  the  blood -pressure  in  the 
veins  of  the  donor,  improved  upon  the  suggestion 
of  Libavius  by  connecting  the  two  cannulae  with  a 
short  rubber  tube.  Aveling  added  a  2-drachm 
rubber  bulb  in  the  centre  of  the  tube  ;  the  whole 
apparatus  acted  like  a  Higginson's  syringe,  fingers 
being  used  to  compress  the  tube  first  on  the  re- 
cipient's, then  (during  compression  of  the  bull))  on 
the  donor's  side  of  the  bulb.  This  was,  probably, 
the  best  of  the  many  instruments  invented  for 
direct  transfusion.  Air  was  expelled  from  all  tubes 
by  filling  them  with  a  solution  of  salt  or  phosphate 
of  sodium,  which  was  usually  allowed  to  escape 
before  the  entering  blood. 

In  spite  of  all  speed  the  blood  sometimes  coagu- 
lated during  the  transfusion,  which  could  not  be 
completed  ;  sometinies  it  was  supposed  that  clots 
were  injected  and  that  embolism  occurred  ;  some- 


times air  was  thought  to  have  entered  the  veins  and 
right  heart,  but  this  danger  was  probably  exagge- 
rated ;  finally,  in  some  cases  hemoglobinuria  or 
hsematinuria,  fever,  rigors,  symptoms  of  septicaemia 
and  even  death  occurred.  In  more  than  one  in- 
stance the  donor  died,  doubtless  from  some  general 
septic  infection,  for  evidence  of  infection  of  the 
wound  was  not  uncommon. 

To  avoid  the  dangers  connected  with  coagulation 
phosphate  of  sodium  (Braxton  Hicks)  or  ammonia 
(Richardson)  was  added  to  the  blood  ;  or  it  was 
decalcified  by  oxalate  of  ammonium  (Wright)  ;  or 
the  blood  was  defibrinated  and  strained  through 
fine  muslin  before  injection,  Panum  having  shown 
that  the  absence  of  fibrin  made  no  difference  to  the 
success  of  the  transfusion.  In  spite  of  this  a  pre- 
ference for  entire  blood  continued  to  be  felt. 

Gradually  it  was  shown  that  there  were  unavoid- 
able dangers  connected  with  transfusion.  Landois, 
C.  Ludwig,  and  others  gave  reasons  for  believing 
that  all  red  corpuscles  injected  were  destroyed 
within  a  few  days,  the  haemoglobin  being  dissolved 
in  the  serum — whence  the  hemoglobinuria  noted. 
Sachsendahl  found  that  a  solution  of  hremoglobin 
induces  rapid  destruction  of  leucocytes  and  con- 
sequent accumulation  of  ferment  in  the  blood  with 
symptoms  of  ferment  fever  and  possibly  thrombosis 
in  great  vessels.  On  the  other  hand  it  became  in- 
creasingly clear  that  in  the  treatment  of  hemorrhage, 
which  was  the  main  indication  for  transfusion,  the 
essential  point  was  to  refill  the  vessels  with  some 
innocuous  fluid — such  as  normal  saline.  Conse- 
quently, it  has  come  to  pass  that,  at  all  events  in 
the  treatment  of  hemorrhage,  transfusion  of  blood 
has  been  replaced  by  the  infusion  of  normal  saline 
solution.    See  Saline  .Solution,  Infusion  of. 

Stanley  Boyd. 

TRANSFUSION  OF  MILK.  — This  operation, 
or,  as  it  is  more  correctly  termed,  Infusion  oj-  Intra- 
venous Injecliori  of  Milk,  was  recommended  in 
America  by  Thomas  and  others,  as  a  substitute  for 
transfusion  of  blood.  Saline  solutions  have  more 
recently  replaced  milk. 

TRANSFUSION  OF  SALINE  FLUIDS.— 

Saline  Solution,  Infusion  of. 

TRAUMATIC  (rparua,  a  wound).  —  Thai 
which  is  associated  or  connected  with  a  wound  01 
injury. 

TREMOR  (Lat.  trembling).— The  most  delicate 
form  of  clonic  spasm,  consisting  of  successive 
movements  of  very  small  amplitude.  Tremors  are 
seen  principally  in  the  hands,  the  head,  the  tongue, 
or  the  facial  muscles,  as  a  result  of  disease  or  of  old 
age.  They  are  commonly  spoken  of  as  '  coarse  " 
or  '  fine,'  according  to  the  amount  of  movement 
which  they  involve.  See  Alcoholism  ;  Disse- 
minated Sclerosis,  p.  1553;  General  Para- 
lysis of  the  Insane  ;  Mercury,  Poisoning  by  ; 
Paralysis  Agitans  ;  and  Senility. 

TRICHIASIS  («p.|,  the  hair).— A  morbid  condi- 
tion in  which  the  eyelashes  are  inverted  towards 
the  eye.  See  Eye,  and  its  Appendages, 
Diseases  of,  p.  518. 

TRICHINA  (Tpxfos,  made  of  hair).  — See 
Entozoa. 
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TRICHINOSIS    or    TRICHINIASIS.  —  See 

Entozoa. 

TRICHOCEPHALUS  (0pi'5,  a  hair  ;  and 
Ke<pa\r],  a  head). — See  Entozoa. 

TRICHOCLASIS  (Spi'^,  a  hair  ;  K\aais,  frac 
ture). — Sec  Hair,  Diseases  of. 

TRICHOMONAS  VAGINALIS  (epl|,  a  hair; 
fiovds,  a  monad  ;  and  -<'agi>ialis,  connected  with 
the  vagina). — A  ciliated  infusorial  animalcule,  dis- 
covered by  Donne  in  the  vaginal  mucus,  and  some- 
what resembling  a  spermatozoon.    See  Rape. 

TRICHOPHYTON  (Qpil,  a  hair;  and  <|)UT(ic,  a 
plant). — A  species  of  parasitic  fungus,  which 
attacks  man  and  some  animals.  See  Tinea, 
P-  1713- 

TRICHORRHEXIS  NODOSA  (Qpli,  a  hair; 
breaking  ;    nodosiis,  knotty).  —  See  Hair, 
Diseases  of. 

TRICUSPID  VALVES  and  ORIFICE, 
Diseases  of.  —  See  Heart,  Valves  and 
Orifices  of.  Diseases  of. 

TRIFACIAL    NERVE,    Diseases    ol.  —  See 

Fifth  Nerve,  Diseases  of. 

TRIONAL-HABIT. — See  Sulphonalism. 

TRISMUS  (rpifw,  I  gnash). — Lockjaw,  or 
tetanic  closure  of  the  jaws  ;  a  prominent  symptom 
in  tetanus.    See  Tetanus. 

TRISMUS  NEONATORUM  (Lat.).— A  form 

of  tetanus  occurring  in  newly-born  children.  See 
Tetanus. 

TROPHIC  LESIONS.— Description.— This 
name  is  given  to  various  departures  from  healthy 
nutrition,  which  are  caused  {a)  by  the  cutting  off", 
from  certain  tissues  or  parts,  of  some  customary 
nervous  influence,  as  in  the  production  of 
'  secondary  degenerations '  in  the  nervous  system 
(see  Spinal  Cord,  Diseases  of,  §  6),  or  in  the 
production  of  rapid  muscular  atrOphy,  consequent 
upon  the  severance  of  or  severe  damage  to  motor 
nerves  or  their  related  ganglion-cells  in  the  anterior 
cornua  of  the  cord  ;  and  also  to  lesions  or  morbid 
changes  which  are  caused  {b)  by  some  irritative  or 
perverted  influences  passing  outwards  along  sensory 
nerves  to  certain  tissues,  so  as  to  weaken  or  other- 
wise disturb  their  nutrition.  In  this  latter  way,  the 
nutrition  of  the  skin  and  its  appendages  may  be 
variously  affected,  leading  to  eruptions  of  different 
kinds,  to  atrophy,  to  ulceration,  or  undue  proneness 
to  inflammation,  as  well  as  to  altered  pigm.entation 
of  the  skin  or  blanching  of  the  hair.  Or  the 
nutrition  of  the  joints  may  be  aff"ected,  as  in  some 
forms  of  hemiplegia,  and  in  locomotor  ataxy  more 
especially.  In  these  various  cases  there  may  be 
disease,  secondary  or  primary,  of  the  grey  matter  of 
the  spinal  cord,  or  some  irritative  lesions  of  the 
sensory  nerve-roots  or  trunks. 

Pathology. — Much  dispute  has  taken  place 
during  recent  years  as  to  the  modes  in  which  nutri- 
tive changes  are  brought  about.  Some  have  en- 
deavoured to  establish  the  existence  of  special 
'  trophic  nerves,'  and  have  taught  that  the  various 
trophic  lesions  referred  to  above  are  to  be  explained 


by  a  cutting  off'  or  a  perversion  of  the  influences 
usually  operating  upon  the  tissues  through  such 
nerves.  Others  believe  that  these  nutritive  changes 
can  be  accounted  for  by  altered  states  of  excitation 
of  the  vaso-motor  nerves,  leading  to  spasm  or  dilata- 
tion of  the  vessels  supplying  the  parts  affected,  and, 
as  consequences,  to  the  nutritive  changes  themselves. 
Much  evidence,  however,  could  be  cited  against 
both  these  modes  of  explanation  ;  and  it  seems,  on 
the  whole,  more  probable  that  trophic  lesions  are 
due  either  {a)  to  the  cutting  off"  of  certain  accus- 
tomed influences  {vid  motor  channels),  or  (b)  to 
the  action  upon  the  tissues  of  perverted  or  unnatural 
influences  (travelling  in  a  peripheral  direction  vid 
sensory  channels). 

On  the  subject  of  these  trophic  lesions  see  also 
Spinal  Cord,  Diseases  of ;  Neuritis,  Multiple  ; 
and  Facial  Atrophy. 

H.  Charlton  Bastian. 

TROPICAL  DISEASES. —Diseases  incident 
to  hot  climates.  See  Ainhum  ;  Beriberi; 
Black-water  Fever  ;  Cholera,  Asiatic  ; 
Climate  ;  Dengue  ;  Distoma  Ringeri  ;  Dysen- 
tery ;  Ecstasy  ;  Entozoa  ;  Epidemic  Dropsy  ; 
Filariasis  ;  Frambcesia  ;  Kala-azar  ;  Liver, 
Diseases  of ;  Malarial  Disease  ;  Mycetoma  ; 
Negro-Lethargy  ;  Oriental  Sore  ;  Plague  ; 
PsiLOSis  ;  Sunstroke  ;  Tinea  Imbricata  ;  and 
Yellow  Fever. 

TUBERCULAR.  —  This  term  was  formerly 
applied  to  eruptions  consisting  of  small  promi- 
nences of  the  skin.  This  use  of  an  expression 
suggesting  a  relationship  to  tuberculosis  is  open  to 
serious  objection,  and  should  therefore  be  discon- 
tinued. '  Tubercular  '  should  signify  '  of  the  nature 
of  tubercle,'  e.g.  tubercular  meningitis  ;  '  tuber- 
culous,' 'full  of  tubercle,'  e.g.  a  tuberculotis  lung. 

TUBERCULAR  MENINGITIS. —A  form  of 
meningitis  dependent  on  the  presence  of  tubercle- 
bacilli.    See  pp.  979  and  988. 

TUBERCULOSIS  (from  iuberculum,  a  little 
lump). — SYNON.:Fr.  Titberculose ;  Ger.  Die  Tuber- 
ktilose. 

Tuberculosis  is  an  infectious  disease  caused  by 
the  invasion  of  the  tubercle-bacillus.  It  is  charac- 
terised by  the  formation  of  '  little  lumps '  or 
'  tubercles,'  which  show  a  tendency  to  unite  and  to 
undergo  caseous,  fibroid,  or  other  degenerative 
changes.  The  organ  most  frequently  attacked  is 
the  lung,  but  the  pleura,  the  peritoneum,  the 
meninges,  the  intestinal  tract,  the  generative  organs, 
and  the  bones  are  all  common  seats  of  the  disease. 
Indeed,  no  tissue  or  organ  in  the  body  enjoys  com- 
plete immunity  from  attack. 

Frequency  of  the  Disease. — Tuberculosis  of  the 
lungs  has  been  known  from  the  earliest  times.  To 
this  disease  Hippocrates  (460-375  B.C.)  first  ap- 
plied the  term  '  Phthisis,'  while  a  classical  descrip- 
tion of  its  clinical  manifestations  may  be  found  in 
the  writings  of  Aretseus  (first  century  A.D.).  That 
the  disease  should  thus  have  been  well  known  to 
the  ancient  physicians  is  not  surprising  when  we 
consider  its  extraordinary  frequency.  It  is  stated 
that  one-seventh  of  mankind  die  of  tuberculosis, 
and  though  this  statement  is  not  literally  correct 
when  applied  to  our  own  country,  it  is  undoubtedly 
approximately  true  as  regards  the  world  in  general. 
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For  England  and  Wales  the  following  are  the  exact 
figures  during  the  decennial  period  (1881-1S90),  the 
last  for  which  complete  data  are  available  :  — 
Total  deaths  from  all  causes  5,244,771 
Deaths  from  phthisis     .       473,968  \ 
Deaths      from      '  other  ( 
tubercular  and  scrofu-  [' 
lous  diseases '     .       .  115,422) 

Total  from  all  tubercular 

diseases     .        .        .  589,390 

From  these  figures  it  results  that  during  these  ten 
years  approximately  I  out  of  every  1 1  deaths  in 
our  own  country  was  caused  by  phthisis,  and  I  out 
of  every  9  by  tubercular  diseases  in  general. 

Age  and  Sex.  —  No  age  is  exempt  from  the 
ravages  of  the  disease.  In  young  children  the 
glands,  bones,  and  alimentary  canal  are  chiefly 
attacked,  while  in  the  adult  pulmonary  tuberculosis 
is  far  more  frequent.  The  age  at  which  the  greatest 
mortality  from  the  latter  is  seen  differs  somewhat  in 
different  countries,  but  in  England  the  maximum 
incidence  occurs  between  the  ages  of  35  and  45. 
Between  20  and  60,  however,  the  disease  is  very 
common. 

Geog^'aphical  Distribution. — Tuberculosis  flou- 
rishes in  every  country  and  in  every  clime.  It  is, 
however,  less  frequent  wherever  the  population  is 
scattered  and  leads  an  open-air  life  ;  more  frequent 
where  overcrowding  in  large  towns  is  common. 
Probably  damp  and  variable  climates  are  more 
favourable  to  the  disease  than  bright  and  dry  ones, 
but  it  would  seem  that  aggregation  together  of  the 
population  is  a  factor  of  greater  importance  in 
determining  the  incidence  of  the  disease  than  the 
exact  nature  of  the  climate.  That  high  altitude 
may  possess  some  antagonistic  influence  is  not  to  be 
denied,  but  the  extent  of  the  role  played  by  it  has 
probably  been  exaggerated. 

The  Tubercle-Bacillus. — The  experiments 
of  Villemin  (1865)  proved  conclusively  that  the  old 
ideas  as  to  the  setiology  of  tuberculosis  were 
erroneous.  Villemin  showed  that  human  tuber- 
culous material  injected  into  the  rabbit  was  capable 
of  setting  up  in  this  animal  a  generalised  form  of  the 
disease,  and  further  that  the  tuberculosis  thus  pro- 
duced could  be  communicated  in  series  from  rabbit 
to  rabbit  by  repeating  the  process  of  inoculation. 
These  experiments  were  confirmed  and  amplified  by 
other  observers,  and  their  result  was  to  prove 
definitely  that  tuberculosis,  so  far  from  being  a  con- 
stitutional disease,  the  result  of  a  special  '  Dia- 
thesis'  or  '  Dyscrasia,'  as  until  then  had  been 
believed,  was  in  reality  an  infectious  disease,  pro- 
duced by  a  definite  and  specific  virus.  The  exact 
nature  of  the  virus  was,  however,  long  debated, 
and  it  was  not  until  March  1882,  when  Koch 
announced  his  discovery  of  the  bacillus,  that  the 
question  was  finally  set  at  rest. 

Staining  Properties.  —  The  tubercle-bacillus 
differs  from  the  majority  of  pathogenic  micro- 
organisms in  not  staining  by  ordinary  simple 
methods.  Koch  himself  succeeded  in  colouring  it 
by  using  a  concentrated  alcoholic  solution  of  methy- 
lene blue  made  alkaline  with  caustic  potash.  The 
method,  however,  was  tedious,  and  a  better  was 
speedily  introduced  by  Ehrlich,  which,  with  various 
modifications,  has  since  held  the  field.  Ehrlich's 
method  depends  upon  the  fact  that  though  the 
tubercle-bacillus  takes  up  stain  with  considerable 
difficulty,  yet,  having  once  imbibed  it,  it  parts  with  it 


only  with  reluctance.  Hence,  to  stain  the  organism, 
strong  dyes  are  necessary,  while  to  decolourise  the 
surrounding  tissues  and  other  bacteria  strong  acids 
are  permissible.  To  express  this  unusual  resistance 
on  the  part  of  the  bacillus  to  the  decolourising 
action  of  strong  acids,  the  term  '  acid-fast  '  (Ger. 
sauer-fest)  has  lately  been  applied  to  it.  The 
method  of  staining  as  generally  performed  at 
the  present  day  is  as  follows  :  The  tissue  to  be 
examined  is  dried  upon  a  cover-glass,  and  then 
stained  in  Ziehl's  carbol-fuchsine  (concentrated 
alcoholic  solution  of  fuch-^ine,  11  c.  c.  ;  5-per-cent. 
aqueous  solution  of  carbolic  acid,  100  c.c).  The 
staining  solution  must  be  warmed  until  steaming 
occurs,  and  should  be  allowed  to  act  for  5  minutes. 
The  specimen  is  next  washed  in  water,  then 
placed  for  a  few  seconds  (5-10)  in  25-per-cent. 
hydrochloric  acid.  When  no  further  colour  is  dis- 
charged it  should  be  transferred  to  70-per-cent. 
alcohol.  After  a  few  seconds,  if  no  further  de- 
colourisation  takes  place,  it  should  again  be  washed 
in  water,  counterstained  in  LoelHer's  methylcne- 
blue  (10-20  seconds),  washed  once  more  in  water, 
dried  between  blotting-paper,  and  finally  mounted 
in  Canada  balsam.  Stamed  in  this  way,  the 
tubercle-bacillus  acquires  a  bright  pink  colour,  and 
is  sharply  differentiated  from  the  surrounding  blue 
tissues.    See  also  pp.  132  and  1575. 

It  should  be  at  once  stated,  however,  that  this 
method  of  staining  is  not  specific.  As  Koch  him- 
self showed,  the  bacillus  of  leprosy  stains  in  an 
identical  manner,  and  quite  recently  numerous  other 
bacilli  having  similar  staining  properties  have  been 
discovered  (sec  p.  1575). 

Morphology  of  the  Bacillus. — The  following  are 
the  morphological  appearances  presented  by  the 
bacillus.  As  a  rule  the  micro-organisms,  whether 
occurring  in  the  sputum,  the  tissues,  or  derived  from 
cultures,  take  the  form  of  minute  rods  i'5-3'5  M  in 
length  (about  a  quarter  to  half  the  diameter  of  a 
red  blood-corpuscle),  and  -3  in  breadth.  They 
may  be  straight,  but  very  commonly  they  are  some- 
what curved.  When  stained  they  either  take  the 
dye  uniformly,  or,  as  frequently  happens,  may 
present  a  beaded  appearance,  portions  of  the  bacilli 
taking  the  colour  well,  while  the  intervening  parts 
remain  unstained.  Koch  himself  regarded  these 
unstained  portions  as  spores,  but  it  seems  on  the 
whole  more  probable  that  they  are  really  minute 
empty  spaces  within  the  bacillary  sheath,  produced 
by  the  aggregation  into  little  masses  of  the  cell- 
protoplasm. 

The  above  description  does  not,  however,  by  any 
means  exhaust  the  morphological  appearances  of  the 
bacillus.  Recent  researches  by  Metchnikoff,  Coppen 
Jones,  and  others  have  shown  that  sometimes  in  the 
secretions,  and  always  in  old  agar-cultures,  certain 
of  the  bacilli  become  much  elongated  and  filamen- 
tous, and  show  also  trzie  branching.  Further,  in 
not  a  few  cases,  the  terrriinal  ends  of  these  long 
forms,  or  of  their  branches,  present  definite  cliih- 
formation.  These  appearances  suggested  to  Metch- 
nikoff that  'the  bacillus,  as  ordinarily  met  with,  is 
not  the  end-stage,  but  only  a  stage  in  the  develop- 
mental cycle  of  a  filamentous  fungus.'  This 
view  has  lately  received  much  support  from  the 
work  of  Babes  and  Levaditi.  These  observers 
injected  tubercle-bacilli  into  the  subdural  space 
of  rabbits,  and  found  that  after  thirty  days  the 
foci  presented  appearances  very  closely  resembling 
those  of  actinomycosis,  a  central  mass  of  bacilli  and 
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filaments  being  observed,  surrounded  by  a  radiating 
zone  of  clubs.  Similar  results  have  also  been  ob- 
tained by  Friedrich  and  by  Schultze,  and  it  would 
seem  therefore  that  the  bacillus  should  be  regarded 
not  as  a  simple  bacillus,  but  as  really  belonging  to 
the  large  Streptothrix-group,  among  which  the 
Actinomyces  or  Ray-Fungus  takes  its  place.  It 
should  be  added,  however,  that  though  this  view 
seems  on  the  whole  the  most  probable  one,  yet 
certain  critics  regard  these  less  common  morpho- 
logical variations  of  the  bacillus  not  as  representing 
its  highest  developmental  form,  but  indicating,  on 
the  contrary,  degenerative  changes. 

The  Chemistry  of  the  Bacillus. — Concerning  the 
chemical  composition  of  the  tubercle-bacillus  but 
little  knowledge  has  hitherto  been  available.  It 
has  generally  been  assumed,  following  the  researches 
of  Unna  and  Klebs,  that  the  bacilli  contained  a  con- 
siderable percentage  of  fat,  and  to  the  presence  of 
this  body  was  attributed  their  peculiar  method  of 
staining,  but  nothing  really  definite  was  known. 
A  very  important  communication  has  recently  (July 
1 90 1)  been  made  to  the  Pathological  .Society  of 
London  on  this  subject  by  Bulloch  and  MacLeod. 
These  observers  show  that  a  -  certain  amount  of 
neutral  fat  is  present  in  the  bacilli,  as  had  been 
believed,  but  that  the  acid-fast  property  of  the 
organisms  (their  inability,  that  is  to  say,  to  be 
decolourised  even  by  strong  acids,  unless  the  action 
of  the  latter  be  unduly  prolonged)  is  not  due  to  this 
substance,  since  even  after  its  complete  extraction 
with  boiling  methylated  spirit  the  bacilli  retain  their 
appearance  and  staining  properties  unaltered.  These 
properties,  however,  are  completely  lost  if  now  the 
micro-organisms  are  further  extracted  with  boiling 
chloroform  or  benzene.  If  this  be  done,  a  substance 
possessing  all  the  characters  of  a  wax  is  obtained. 
This  body  itself  is  extremely  acid-fast,  while  the 
residue  of  the  bacilli,  now  an  amorphous  mass,  is 
found  to  have  lost  this  characteristic,  and  to  stain 
easily  with  methylene-blue.  The  conclusion,  there- 
fore, that  the  peculiar  staining  properties  of  the 
bacillus  are  due  to  the  presence  in  it  of  the  wax 
seems  unimpeachable. 

Besides  the  neutral  fat  and  wax  thus  discovered, 
certain  fatty  acids,  proteids,  and  salts  (chiefly 
phosphates)  were  also  found.  After  their  complete 
elimination  a  residue  still  remained  behind,  appa- 
rently allied  in  nature  to  chitin.  In  addition  to 
the  above  a  lipochronie  was  also  isolated,  which  in 
strong  alcoholic  solution  presented  a  golden  yellow 
colour.  Dissolved  in  chloroform,  the  liquid  showed 
a  distinct  band  at  ^,  a  little  to  the  right  of  the  E 
band  of  the  spectrum,  while  the  violet  end  was  also 
absorbed.  To  this  pigment  is  probably  to  be  attri- 
buted the  colour  acquired  by  tubercular  cultures. 

The  exact  proportions  in  which  these  various 
constituents  are  each  of  them  present  within  the 
micro-organism  cannot  as  yet  be  stated.  It  may 
be  noted,  however,  that  according  to  Bulloch  and 
MacLeod  the  fat,  the  fatty  acids,  the  wax,  and  the 
lipochrome  account  altogether  for  437  per  cent, 
of  the  total  weight  of  the  bacillus. 

For  further  details  concerning  the  methods  fol- 
lowed by  the  observers  in  this  interesting  and 
valuable  research,  reference  must  be  made  to  their 
original  paper. 

Cultivation  of  the  Bacillus. — Koch  himself  was 
successful  in  first  cultivating  the  bacillus  which  he 
had  discovered.  For  this  purpose,  finding  that 
nutrient  gelatine  and  broth  were  in  this  case  un- 


suitable, he  introduced  as  a  culture  medium  blood- 
serum,  solidified  at  a  temperature  of  65°  C.  He 
showed  that  if  material  containing  tubercle-bacilli 
were  rubbed  over  the  surface  of  this  medium,  and 
the  tubes  kept  at  a  temperature  of  37°,  after  8- 10 
days  colonies  visible  to  the  naked  eye  make  their 
appearance.  These  have  the  aspect  of  minute  dry 
scales,  which  later  coalescing  form  a  thin  brownish 
crinkled  growth.  The  serum  is  never  liquefied,  and 
the  growth  never  penetrates  below  the  surface. 
Under  the  microscope  the  colonies,  especially  those 
near  the  edges  of  the  growth,  present  a  very  charac- 
teristic appearance.  They  consist  of  innumerable 
winding  lines,  often  having  the  shape  of  the  letter 
S,  and  by  their  intertwinings  giving  rise  to  beautiful 
serpentine  figures. 

Koch  had  found  that  ordinary  broth  was  but  little 
adapted  to  the  growth  of  the  tubercle-bacillus,  and 
the  same  is  also  true  of  nutrient  agar.  Nocard  and 
Roux,  however,  discovered  that  both  became  admi- 
rable media  for  subcultures,  if  6  per  cent,  of  glyce- 
rine be  added  to  them.  The  growth  so  obtained 
on  the  glycerine-agar  is  dry  and  crinkled,  and 
resembles  closely  that  occurring  on  blood-serum. 
On  the  broth  a  similar  yellowish  crinkled  growth 
occurs  on  the  surface,  and  from  time  to  time  sinks 
to  the  bottom.  The  liquid  itself  remains  always 
clear.  Another  valuable  medium,  and  one  hardly 
sufficiently  known,  \sglyccrinated potato.  The  growth 
on  this  medium  is  more  luxuriant  than  usual,  and  for 
obtaining  cultures  of  the  bacillus  direct  from  tuber- 
culous material,  it  may  be  recommended  in  preference 
to  blood-serum.  In  milk  also  the  bacillus  grows 
well  (Klein). 

It  will  be  seen  therefore  that  the  micro-organism 
may  be  readily  cultivated  at  a  temperature  of  37°  C. 
on  glycerinated  potato-agar  or  broth,  in  milk,  and 
also,  though  not  so  luxuriantly,  on  serum.  Media 
containing  gelatine  are  not  suitable  for  its  cultiva- 
tion, since  under  ordinary  circumstances  the  bacillus 
does  not  grow  at  a  temperature  below  29"  C.  It  must 
be  added,  nevertheless,  that  Sander  claims  to  have 
obtained  growth  in  potato-broth  even  at  a  tempera- 
ture of  22°  C.  The  fact  is  of  interest,  but  should 
hardly  be  taken  as  indicating  the  likelihood  in  any 
but  the  rarest  circumstances  of  a  saprophytic  growth 
of  the  organism  outside  the  human  body.  Only 
very  occasionally  could  all  the  circumstances  neces- 
sary combine  to  be  present  in  nature,  and  even 
should  this  occur  we  must  remember  what  a  potent 
aid  to  the  destruction  of  the  bacillus  we  always 
possess  in  the  germicidal  action  of  direct  sunlight. 

Resisting  powers  of  the  Bacillus. — The  tubercle- 
bacillus  shows  towards  certain  destructive  agencies 
unusual  power  of  resistance.  This  resistance  is  not 
indeed  so  great  as  that  possessed  by  spore-bearing 
organisms,  and  is  probably  to  be  explained  by  the 
peculiar  chemical  composition  of  the  bacillus,  and 
the  large  amount  of  wax  which  it  contains.  Putre- 
faction, for  example,  has  but  little  eft'ect  upon  it. 
Thus  sputum  has  been  found  to  retain  its  virulence, 
though  allowed  to  putrefy  for  more  than  a  month 
in  the  air,  while  portions  of  tuberculous  material, 
buried  and  dug  up  again  after  an  interval  of  167 
days,  have  still  been  able  to  produce  the  disease 
when  inoculated  into  suitable  animals.  Desiccation, 
if  prolonged  for  six  months,  leads  to  the  destruction 
of  the  organism  (Cornet),  but  sputum,  dried  at  the 
ordinary  temperature  of  the  air  for  shorter  periods, 
still  remains  virulent.  Extremely  low  temperature 
seems  to  produce  no  result.     Thus  Swithinbank 
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found  that  direct  contact  with  liquid  air  during 
42  days  (temperature  -  186°  C. )  produced  absolutely 
no  effect  whatever,  subcultures,  perfectly  typical  in 
every  way,  growing  from  the  bacilli  so  exposed. 
Repeated  freezing  and  thawing,  and  prolonged  im- 
mersion in  water,  are  similarly  without  result.  No 
more  efficacious  is  the  gastric  juice,  the  bacilli  still 
remaining  alive  after  an  exposure  of  six  hours  to 
this  secretion.  Heat,  on  the  other  hand,  is  more 
effective.  The  bacilli  are  destroyed  in  milk  by  rais- 
ing the  liquid  to  the  boiling-point  (Bang),  while 
similar  results  are  also  obtained  by  longer  exposure 
at  lower  temperatures  (70°  C. ).  Dry  heat,  however, 
is  not  nearly  so  certain  in  its  results.  Of  the  agents 
which  in  nature  make  for  the  destruction  of  the 
bacillus,  the  action  of  direct  sunUglit  is  by  far  the 
most  important.  As  Koch  showed  many  years  ago, 
the  bacilli  can  resist  diffused  daylight  for  some  days, 
but  are  rapidly  killed  (sometimes  within  a  few 
minutes)  by  the  direct  action  of  the  sun's  rays. 

Concerning  antiseptics  it  may  be  stated  that  car- 
bolic acid  (I  in  20)  directly  applied  to'  the  bacilli 
destroys  them  within  one  minute.  It  has  been 
further  shown  that  many  substances  can  inhibit  in 
culture  the  growth  of  the  organism,  and  among 
these  cyanide  of  gold  is  one  of  the  most  effective. 
No  antiseptic,  however,  has  as  yet  been  found 
capable  of  arresting  tuberculosis  when  injected  into 
animals  already  suffering  from  the  disease. 

Experimental  Tuberculosis.  — The  final  proof 
that  the  bacillus  discovered  by  Koch  was  the  actual 
cause  of  the  disease  was  effected  by  means  of 
inoculation-experiments.  K(5ch  showed  conclusively 
that  the  micro-organism,  whether  isolated  from 
tubercular  lesions  of  the  lung  or  joints,  or  from 
scrofulous  glands,  or  from  lupus,  was  capable,  even 
after  numerous  subcultures,  of  producing  tubercu- 
losis in  susceptible  animals,  and  that  in  the  lesions 
so  produced  the  bacillus  could  again  be  demon- 
strated and  re-obtained  in  pure  culture.  These 
original  observations  have  met  with  universal  accept- 
ance, thus  proving  indubitably  the  causal  connection 
of  the  micro-organism  with  the  disease. 

Of  the  animals  which  may  be  used  for  such 
experiments,  or  for  demonstrating  the  presence  or 
absence  of  bacilli  in  suspected  material,  the  one 
most  usually  chosen  is  the  guinea-pig,  for  although 
spontaneous  tuberculosis  occurs  but  rarely  in  this 
animal,  to  inoculation  it  is  extremely  sensitive.  If 
the  tutierculous  material  be  injected  subcutaneously 
into  the  groin,  the  site  generally  chosen,  the  course 
of  events  noted  is  usually  as  follows.  After  about 
a  week  a  local  swelling  appears  at  the  seat  of  in- 
oculation. Later  the  surface  over  this  breaks  down 
and  gives  entrance  to  a  small  cavity  filled  with 
caseous  material.  About  this  time  also  the  inguinal 
glands  become  swollen  and  palpable.  The  animal 
then  commences  to  emaciate,  and  finally  dies  at  a 
period  varying  from  six  weeks  to  three  or  even  six 
months  from  the  date  of  inoculation,  the  exact  time 
depending  upon  the  dose  of  the  virus  injected,  and 
in  part  upon  individual  differences  in  susceptibility. 
After  death  enlargement  and  caseation  of  the  in- 
guinal and  lumbar  glands  will  be  found,  tubercu- 
losis of  the  liver  and  spleen,  and  finally,  if  the 
animal  survive  long  enough,  tubercular  infiltration 
of  the  bronchial  and  posterior  mediastinal  glands, 
and  of  the  lungs.  In  the  guinea-pig  it  may  be 
noticed  the  kidney  is  never  attacked,  though  in  the 
cat  disease  of  this  organ  is  frequently  seen. 

Such  then  are  the  classical  appearances  presented 


in  a  guinea-pig  inoculated  subcutaneously  in  the 
groin,  appearances  which  may  be  seen  at  any  time 
in  almost  any  laboratory,  the  method  being  now 
constantly  employed  for  diagnostic  purposes  in  con- 
nection with  suspected  sputum,  and  more  especially 
suspected  urine. 

Other  methods  of  inoculation,  however,  and 
indeed  other  animals,  may  be  used  instead  of  the 
preceding.  Thus  in  the  rabbit  intravenous  injection 
of  the  bacilli  has  been  often  practised,  while  inocu- 
lation into  the  anterior  chamber  of  the  eye,  a 
favourite  proceeding  with  the  earlier  observers 
(Cohnheim  and  Salomonsen)  since  the  resulting 
tuberculosis  could  be  easily  observed,  may  in  some 
cases  be  of  value.  Again,  the  virus  may  be  injected 
directly  into  the  jet-itoneal  cavity,  a  method  which, 
in  the  guinea-pig,  offers  most  trustworthy  results. 

The  Toxins  of  the  Tubercle-Bacillus.  —  It  was 
shown  by  Koch  that  the  subcutaneous  injection  of 
dead  tubercle-bacilli  gave  rise  in  the  guinea-pig 
merely  to  a  local  abscess.  In  1 891,  however, 
Prudden  and  Hopendyl  made  the  unexpected 
discovery  that  if  intravenous  injection  be  resorted 
to  (in  the  rabbit),  after  a  definite  period  tuberculosis 
develops  in  the  lungs,  the  tubercles  thus  formed 
resembling  most  closely  those  produced  by  the 
living  organisms  They  were  found  to  contain  giant- 
cells,  epithelioid  cells  and  bacilli,  but  caseation, 
though  sometimes  present,  was  not  nearly  so  marked 
a  feature  as  usual.  In  addition  they  manifested  no 
tendency  to  spread,  since  no  multiplication  of  the 
bacilli  contained  within  them  could  take  place.  These 
observations  have  been  confirmed  by  Strauss  and 
Gamaleia,  and  from  them  a  very  important  conse- 
quence follows.  We  are  led,  namely,  to  admit  that 
the  tubercular  poison  is  chiefly  intracellular,  that 
it  remains  in  great  part  at  least  within  the  body  of 
the  bacillus,  and  even  after  death  but  very  slowly 
diffuses  therefrom. 

Concerning  the  exact  chemical  nature  of  the 
toxin,  or  toxins,  but  little  can  as  yet  be  said. 
Koch's  original  '  Tuberculin,''  which  consists  of  a 
glycerine-broth  culture  of  the  micro-organism 
evaporated  at  a  temperature  of  100°  C.  down  to 
one-tenth  of  its  original  bulk,  and  then  filtered 
through  porcelain,  obviously  (from  its  action  upon 
the  animal  body)  contains  certain  poisonous  sub- 
stances derived  from  the  bacillus.  This  liquid  was 
analysed  by  Hunter,  and  found  to  contain  various 
albumoses,  as  well  as  alkaloids,  salts,  and  extrac- 
tives. Of  these  the  albumoses  were  shown  \iy 
Kiihne  to  be  each  of  them  capable  of  producing 
in  tuberculous  guinea-pigs  the  typical  tuberculin- 
reaction,  and  it  at  first  seemed  as  though  they 
themselves  constituted  the  true  tubercular  poison. 
But  further  observations  showed  that  if  the 
bacillus  be  grown  in  a  proteid-free  medium,  the 
fluid  after  cultivation  still  possesses  the  properties 
of  tuberculin,  though  it  contains  no  albumoses,  nor 
any  proteid  matter  at  all.  It  results,  therefore, 
that  these  bodies  are  not  themselves  the  toxin,  but 
that  the  latter  merely  attaches  itself  to  them.  But 
beyond  this  negative  fact  our  knowledge  of  the  sub- 
ject does  not  at  present  go. 

Spontaneous  Tuberculosis  in  Animals. — 
Tuberculosis,  as  we  have  seen,  may  be  communi- 
cated experimentally  and  with  great  ease  to  nume- 
rous animals.  In  addition  to  this  the  disease  occurs 
spontaneously  in  many  species,  and  is  especially 
frequent  among  those  which  are  brought  much  in 
contact  with  man  himself.    Thits  it  is  very  often 
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met  with  both  in  cows  (Bovine  Tuberculosis  ; 
Perlsucht ;  Poiiimeliere),  and  also  in  pigs.  It  is 
not  uncommon  in  the  cat  and  dog,  and  it  occurs, 
though  but  rarely,  in  the  horse,  the  sheep,  the 
rabbit,  and  the  gidjiea-pig.  Among  n:onkeys  in 
captivity,  again,  it  is  often  seen.  Lastly  it  is  a  very 
well  known  disease  in  birds,  and  attacks  fowls  with 
especial  frequency.  The  following  figures  giving 
the  exact  incidence  of  the  disease  as  observed  at 
the  slaughter-houses  of  Copenhagen  during  the  four 
years  1 890- 1 893  may  be  quoted  from  the  Report 
of  the  Royal  Commission  on  Tuberculosis,  1895  : 
Of  132,294  oxen  and  cows  examined,  I7'7  per 
cent,  were  found  to  be  tuberculous  ;  of  8,292  swine, 
I5"3  per  cent.  ;  of  185,765  calves,  '2  percent.  ; 
and  of  337,014  sheep,  only  -0003  per  cent.  The 
frequency  of  tuberculosis  in  pigs  is  here  probably 
somewhat  exaggerated,  but  the  figures  indicate 
sufficiently  how  common  the  disease  is  in  this  class 
of  animal,  and  how  verj'  common  it  is  also  in 
cows. 

For  our  present  purpose  it  will  not  be  necessary 
to  describe  in  detail  the  lesions  which  characterise 
the  disease  in  the  various  classes  of  animals.  It 
may  be  said,  however,  that  in  coius  the  lungs  and 
pleura  are  most  often  attacked,  and  on  the  latter  the 
tuberculous  masses  often  attain  a  large  size,  and 
are  frequently  pedunculated.  They  show  a  special 
tendency  to  calcify.  The  udder  is  rarely  affected 
primarily,  but  in  some  2*3  per  cent,  of  cases  it  is 
invaded  during  the  course  of  the  disease. 

In  pigs  the  stress  of  the  disease  falls  upon  the 
alimentary  canal,  ulceration  of  the  intestine,  with 
secondary  invasion  of  the  other  abdominal  organs, 
being  very  common.  The  tubercular  products,  as 
a  rule,  undergo  early  caseation.  Not  uncommonly, 
however,  in  the  pig,  the  virus  enters  through  the 
tonsils,  and  the  submaxillary  and  cervical  glands 
become  swollen  and  tuberculous.  To  this  form  of 
the  disease  the  name  'scrofula  of  pigs'  is  given, 
and  it  throws  a  striking  light  upon  the  pathology  of 
the  similar  affection  occurring  in  the  child. 

In  the  horse,  when  the  disease  occurs,  the  ali- 
mentary canal,  the  abdominal  glands,  the  perito- 
neum, liver,  and  spleen,  are  chiefly  affected,  the 
glands  sometimes  being  converted  into  enormous 
tumours  (Strauss).  In  some  cases,  however,  the 
lungs  are  primarily  diseased.  In  the  monkey, 
lastly,  in  which  the  lungs  are  for  the  most  part 
attacked,  the  disease  is  characterised  by  the  rapid 
breaking  down  of  the  caseous  patches  into  areas 
of  semipurulent  material. 

Relation  of  the  Human  Tubercle-Bacillus 
to  that  of  Bovine  and  Avian  Tuberculosis, 
and  to  other  Acid-fast  Organisms. 

I.  Bovine  Tuberculosis. — The  frequent  occur- 
rence of  tuberculosis  in  other  animals  besides  man 
renders  the  question  as  to  the  identity  of  the 
micro-organisms  found  one  of  great  importance.  It 
has  hitherto  been  accepted  that,  in  spite  of  certain 
slight  morphological  differences  and  slight  variations 
in  virulence,  the  human  tubercle-bacillus  was  identi- 
cal with  that  found  in  other  mammalia,  and  hence 
that  the  disease  could  be  conveyed  from  animals, 
and  especially  cattle,  to  man,  and  that  the  reverse 
could  occur.  At  the  recent  British  Congress  on 
Tuberculosis  (July,  1 901)  this  view  was  combated 
by  Dr.  Koch,  who  showed  that,  though  the  human 
bacillus  can  produce  tuberculosis  in  rabbits  and 
guinea-pigs,  just  like  the  bacillus  from  bovine 
sources,  yet  it  differs  from  the  latter  in  being  in- 


capable of  generating  the  disease  in  the  higher 
mammals,  such  as  cattle,  pigs,  and  sheep.  He 
concluded,  therefore,  that  in  spite  of  their  extra- 
ordinary superficial  similarity  the  bacilli  are  really- 
difi^erent,  and  that  the  bovine  variety  is  not,  as  a 
rule,  a  source  of  danger  to  man.  This  view,  it 
must  be  stated,  has  the  support  of  Virchow,  but 
does  not  commend  itself  to  the  majority  of  scientific 
observers.  Further  observation  and  experiment 
can,  however,  alone  decide  the  question.  Mean- 
while, it  will  be  well  still  to  regard  the  bacilli  from 
the  two  sources  as  really  identical  (and  therefore 
each  of  them  dangerous  to  man),  though  tempo- 
rarily somewhat  altered  as  the  result  of  their  dif- 
ferent environment.  (For  further  consideration  of 
this  important  question,  see  paragraphs  on  '  Chan- 
nels of  Infection,' pp.  1751,  1752.) 

2.  Avian  Tuberculosis. — As  regards  the  bacillus 
oi  Avian  Tuberculosis  the  question  is  more  simple. 
The  latter  is  identical  in  appearance  and  in  staining 
properties  with  the  bacillus  derived  from  human 
sources,  but  differs  obviously  in  its  cultures,  and 
also  in  the  effect  of  inoculation.  The  hen,  for  ex- 
ample, is  extremely  sensitive  to  the  avian  stock,  but 
proves  refractory  to  the  human  variety.  In  the 
dog,  on  the  other  hand,  the  reverse  is  the  case. 
There  can  be  no  doubt,  therefore,  as  to  the 
essential  differences  now  existing  between  the  two 
varieties  (jf  bacilli,  and  although  these  differences 
may  be  greatly  diminished  experimentally,  as 
Nocard  has  most  ingeniously  shown,  the  conditions 
requisite  are  never  likely  to  occur  during  life,  and 
consequently  the  possibility  of  the  human  subject 
acquiring  tuberculosis  through  the  avian  disease  may 
be  neglected. 

3.  Other  Acid-fast  Organisms. — The  relation  of 
the  true  tubercle -bacillus  to  the  other  acid- fast 
organisms,  which  have  recently  been  discovered, 
forms  a  new  and  very  difficult  problem.  These 
organisms,  of  which  the  best  known  are  the  Timothy 
bacillus  and  the  Grass-bacillus,  were  first  dis- 
covered by  Moeller  on  certain  grasses  (notably  the 
Timothy  Grass),  having  a  wide  distribution  in 
nature,  and  extensively  used  as  fodder.  Micro- 
organisms belonging  to  the  same  group  have  since 
been  found  in  the  dung  of  horses,  goats,  pigs, 
and  especially  mules  (Mistbacillus),  frequently  in 
butter,  sometimes  in  milk,  and  sometimes  also  in 
the  urine,  faces,  and  nasal  secretion  of  healthy 
people. 

Morphologically  and  in  staining  properties  these 
all  exactly  resemble  the  tubercle-bacillus,  and  on 
inoculation  into  guinea-pigs  certain  of  them,  notably 
the  Timothy  and  Grass-bacillus,  produce  changes 
which  both  macro-  and  micro-scopically  are  quite 
indistinguishable  from  true  tuberculosis.  On  cultiva- 
tion, however,  differences  at  once  become  apparent, 
the  tubercle-like  organisms  growing  more  rapidly 
than  the  true  tubercle-bacilli,  and  showing  alsO' 
other  points  of  difference.  It  is  evident,  therefore, 
that  these  micro-organisms  are  not  tubercle-bacilli, 
though  they  are  very  closely  allied  to  them. 

What  the  exact  relationship  may  be  we  cannot  as- 
yet  definitely  say,  but  it  should  be  noticed  that  they 
bear  exactly  the  same  relation  to  the  tubercle- 
bacillus  that  the  members  of  the  Coli-family  do  to- 
the  typhoid-bacillus  ;  and  just  as  we  have  reason  to 
believe  that  the  typhoid-bacillus  is  but  the  most 
highly  specialised  member  of  this  great  group,  all 
the  members  of  which  are  derived  from  a  common' 
ancestor,  so  it  is  possible  that  the  same  obtains  as^ 
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ifgavds  the  tubercle-bacillus  and  its  allies.  On 
iliis  view  the  various  members  of  the  group  would 
I'lirni  separate  and  distinct  species,  and  no  conversion 
'>i  the  Timothy  bacillus  into  the  tubercle-bacillus 
need  be  expected.  Such  a  view,  however,  does  not 
exclude  the  possibility  of  these  tubercle-like  organ- 
isms possessing  some  pathogenic  power  against  the 
human  subject,  but  to  what  degree  such  power,  should 
it  be  shown  to  exist,  may  extend,  we  have  as  yet  no 
knowledge.  In  the  single  instance  in  which  so  far 
a  member  of  the  group  (the  Timothy  bacillus)  has 
been  inoculated  into  man,  a  local  papule  of  inflam- 
matory nature  alone  resulted  (Lubarsch).  But  too 
much  stress  must  not  be  laid  upon  a  single  experi- 
ment. 

Morbid  Anatomy. — The  pathological  changes 
produced  in  man  by  the  action  of  the  tubercle- 
liacillus  present  in  certain  organs,  and  in  the  lungs 
especially,  appearances  which  to  the  naked  eye 
often  differ  markedly  from  one  another.  Thus 
miliary  tuberculosis,  chronic  phthisis,  and  fibroid 
tuberculosis  of  the  lungs  are  at  first  sight  sufficiently 
distinct.  A  more  careful  examination,  however, 
showsthat  their  fundamental  constitution  is  the  same, 
and  that  their  distinctive  appearances  are  due  to  the 
different  ages  of  the  lesions  and  the  varying  changes 
which  the  latter  have  undergone. 

77u'  Miliary  Ttihercle  The  fundamental  lesion 

resulting  from  the  presence  in  the  body  of  the 
bacillus  is  the  so-called  '  Miliary  Tubercle.'  In  its 
most  characteristic  form  this  consists  of  a  central 
giant-cell,  surrounded  by  a  varying  number  of 
epithelioid  cells,  these  again  being  enclosed  by  a 
zone  of  ordinary  leucocytes.  The  whole  is  non- 
vascular. Such  tubercles  are  invisible  to  the  naked 
eye,  but  are  easily  recognised  with  the  microscope. 
They  may  be  found,  often  in  large  numbers,  in  the 
liver  in  cases  of  general  miliary  tuberculosis. 

As  a  rule,  however,  the  tubercles  do  not  remain 
isolated.  Owing  to  the  multiplication  of  the  bacilli 
further  tuliercles  developaround  the  one  first  formed, 
and  the  miliary  tubercle,  such  as  we  know  it  in  the 
post-mortem  room,  results.  In  appearance  this  pre- 
sents the  form  of  a  small  round  body  varying  in  size 
from  -I  mm.  up  to  2  or  3  mm.  in  diameter.  When 
first  formed  it  is  greyish  in  colour,  and  translucent, 
liut  as  retrogressive  changes  set  in,  it  becomes  yellow 
and  opaque.  Under  the  microscope  each  individual 
tubercle  comprised  within  it  will  be  found  to  show 
with  more  or  less  distinctness  the  appearances 
:ilready  referred  to — a  central  giant-cell,  a  sur- 
rounding zone  of  epithelioid  cells,  and  most  exter- 
nally a  layer  of  leucocytes.  Of  these  the  most 
i  haracteristic,  though  not  the  most  important,  is 
the  Giant-Cell.  This  body,  which  may  attain  a 
diameter  of  -3  mm.,  is  irregular  in  shape  and  pre- 
sents at  its  periphery  numerous  processes.  These 
penetrate  among  the  surrounding  epithelioid  cells 
and  thus  become  lost  to  view.  The  substance  of 
the  cell  is  composed  of  slightly  granular  protoplasm, 
and  is  found  to  contain  very  numerous  nuclei,  some- 
times even  as  many  as  thirty  or  more  being  present. 
These  are  sometimes  scattered  irregularly  through 
the  cell,  but  are  more  often  arranged  in  a  ring 
round  the  margin  or  grouped  together  near  one 
extremity.  The  Epithelioid  Cells,  which  form  the 
second  layer,  are  much  smaller  than  the  giant-cell, 
which  they  surround.  They  are  somewhat  irregular 
ni  outline  and  contain  a  granular  protoplasm,  within 
which  one  or  more  nuclei  are  embedded.  The 
Leucocytes  lastly,  which  form  the  peripheral  zone, 


present  nothing  characteristic.  They  are  smaller 
than  the  epithelioid  cells  and  seem  to  be  nothing 
more  than  ordinary  leucocytes,  or  inflammatory 
cells,  attracted  by  chemiotaxis  to  the  seat  of  the 
disease.  If  sections  be  prepared  and  suitably 
stained,  tubercle-bacilli  will  be  found  scattered 
among  the  cells  of  the  tubercle,  or  perhaps  lying 
within  the  giant-cells,  but  in  the  human  subji;ct  their 
occurrence  within  the  latter  is  somewhat  rare.  As 
a  rule  also,  the  micro-organisms  seen  are  not  s& 
numerous  as  might  be  expected.  The  tissue  sur- 
rounding the  tubercle  is  commonly  hypertemic,  but 
the  new  formation  itself  is  non-vascular. 

Such  then  are  the  characteristic  appearances  of 
what  may  be  spoken  of  as  a  typical  tubercle.  It 
must  be  clearly  understood,  however,  that  giant- 
cell-formation,  usually  regarded  as  so  characteristic 
of  the  disease,  does  not  by  any  means  always  occur. 
The  essential  feature  of  the  tubercle,  as  will  be 
shown,  is  the  production  of  epithelioid  cells,  and  if 
caseation  takes  place  very  rapidly,  as  in  the  so- 
called  '  Caseous  Pneumonia,'  giant-cells  will  be  but 
rarely  found.  On  the  other  hand,  if  the  tubercle- 
bacilli  in  question  be  not  very  virulent,  or  if  the 
organism  be  somewhat  resistant,  then  giant-cell- 
formation  becomes  a  more  marked  feature,  while 
on  the  contrary  the  invasion  of  leucocytes  to  form 
the  circumferential  zone  is  correspondingly  less 
obvious,  or  may  be  even  completely  absent. 

Histogenesis  of  Tubercle. — We  may  now  consider 
more  exactly  the  manner  in  which  the  tubercle 
comes  to  be  developed.  This  question  has  long 
been  debated  between  the  rival  schools  of  Ger- 
many and  France,  Baumgarten,  on  the  one  hand, 
holding  that  epithelioid  cells  and  giant-cells  ori- 
ginate from  the  fixed  cells  of  the  tissues  (endo-  and 
epithelial  cells,  and  connective  tissue  cells)  ;  Metch- 
nikoff,  on  the  other  hand,  maintaining  that  they 
are  derived  from  the  wandering  cells  or  leucocytes. 
The  question  at  last  seems  finally  settled  in  favour 
of  the  former.  Briefly,  the  evidence  which  Baum- 
garten has  brought  forward  is  as  follows  :  He  pro- 
duced tuberculosis  in  the  iris  (as  well  as  in  other 
organs)  in  rabbits,  and  examined  with  great  care  the 
changes  thus  induced.  Nothing  could  be  noticed 
for  about  a  week,  but  at  the  end  of  this  time  he 
found  that  the  bacilli  injected  were  in  very  close 
apposition  to,  or  even  within,  certain  of  the  con- 
nective-tissue and  epithelial  cells  of  the  tissue.  The 
cells  so  affected  were  noticed  also  to  be  swelling  up 
and  to  be  assuming  the  appearance  of  epithelioid 
cells.  Karyokinetic  changes  were  also  observed  in 
the  nuclei,  and  later  cell-division  followed.  The  pri- 
mary change  therefore  resulting  from  the  action  of 
the  bacillus  ~ivas  not  an  influx  of  leucocytes,  hut  the 
formation  of  epithelioid  cells  from  the  fixed  cells  of 
the  tissue.  This  fundamental  connection  of  the 
latter  with  the  epithelioid  cells,  it  may  be  added 
here,  is  supported  by  the  observation  of  Strauss 
that  in  experimental  tuberculosis  of  the  liver  in 
raljbits  the  epithelioid  cells  often  have  a  highly 
granular  protoplasm,  and  contain  also  glycogen, 
thus  testifying  strongly  to  their  origin  from  the 
hepatic  cells.  The  secondary  changes  which  next 
followed  in  Baumgarten's  experiments  were  found 
to  vary  somewhat  according  to  the  intensity  of  the 
virus,  and  the  resisting  powers  of  the  tissue.  If" 
the  virus  was  very  powerful  then  the  invasion  of 
leucocytes  took  place  early,  and  the  tubercle  some- 
times came  to  consist  almost  entirely  of  these  cells. 
Caseation  in  such  cases  rapidly  followed,  and  giant- 
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cells  not  uncommonly  never  made  their  appearance. 
If,  however,  the  process  was  less  acute,  then  giant- 
cell -formation  occurred,  and  the  leucocytic  invasion 
was  less  marked,  or  even  remained  totally  absent. 
In  no  case  were  ka7yokinetic  changes  or  cell-division 
observed  in  the  wandering  cells,  and  their  relation  to 
the  tubercle  would  therefore  seem  to  be  definitely 
a  secondary  one.  Concerning  the  mode  of  origin  of 
the  giant-cells  there  may  be  still  some  difference  of 
opinion.  Some  observers  hold  that  they  are  pro- 
duced by  the  union  of  several  epithelioid  cells, 
while  Baumgarten  believes  that  they  result  from  the 
enlargement  of  individual  epithelioid  cells,  and  by 
the  division  of  their  nuclei,  without  the  latter  process 
being  followed  by  cell-division.  He  was,  however, 
unable  to  demonstrate  karyokinesis  in  the  nuclei  of 
the  giant-cells,  so  that,  probable  as  his  view  is,  it 
cannot  be  regarded  as  absolutely  proved. 

These  results,  obtained  in  the  iris,  were  con- 
firmed by  similar  observations  in  other  organs,  and 
there  can  be  no  doubt  as  to  their  correctness. 
Consequently  the  true  tubercle-cells,  both  epithelioid 
and  giant-cells,  mtist  be  in  futtire  regarded  as  origi- 
nating in  the  fixed  cells  of  the  tissues,  under  the 
stimulus  afii'orded  by  the  presence  of  the  bacillus. 
The  share  taken  by  the  leucocytes,  on  the  other 
hand,  must  be  looked  upon  as  quite  subsidiary.  It 
is  limited  to  the  formation  of  an  itifiammatory 
external  zone,  and  even  this  under  certain  circum- 
stances may  be  entirely  absent. 

Retrogressive  Changes. — The  tubercle  having 
originated  in  the  manner  thus  described  does  not 
retain  its  perfect  form  for  any  length  of  time. 
Certain  degenerative  changes  soon  set  in,  which 
we  must  now  proceed  to  consider.  These  may  be 
divided  into  two  great  classes,  according  as  the 
degeneration  assumes  the  caseous  or  the  fibroid 
form.  Of  the  two  the  former  is  by  far  the  most 
common,  and  it  may  be  added  also  the  most  im- 
portant, seeing  that  in  many  cases  its  occurrence 
and  the  further  changes  which  it  undergoes  are 
fraught  with  serious  danger  to  the  organism. 

I.  Caseation. — This  term  dates  from  the  com- 
mencement of  the  last  century  (Vetter,  1803),  and 
indicates,  as  the  name  implies,  that  the  degenerated 
tubercular  matter  assumes  to  the  naked  eye  an 
appearance  somewhat  similar  to  that  of  cheese.  The 
tubercular  deposit,  transparent  when  first  formed,  is 
seen  after  a  few  weeks,  or  it  may  be  even  earlier, 
to  show  in  its  centre,  when  caseation  is  commencing, 
minute  opaque  spots.  Gradually  these  spread  until 
at  last  the  whole  patch  assumes  an  opaque  aspect, 
and  becomes  yellowish- white  in  colour.  Under  the 
microscope  these  changes  are  seen  to  be  due  to  the 
death  and  destruction  of  the  tubercle-cells.  The 
protoplasm  of  these  latter  becomes  homogeneous  or 
slightly  granular,  while  the  outline  of  the  cell  first 
grows  indistinct,  and  later  gradually  fades  away. 
A  similar  process  also  affects  the  nuclei.  As  a 
result,  therefore,  the  caseated  mass  assumes,  when 
examined  microscopicallv,  a  faintly  granular  appear- 
ance, in  which  no  definite  cell-elements  can  be 
made  out.  The  whole  stains  feebly  with  ordinary 
dyes.  Within  the  patch  tubercle-bacilfi  may  some- 
times be  demonstrated  by  appropriate  staining,  but 
unless  the  process  has  been  very  acute,  they  will 
usually  be  few  in  number.  In  very  many  cases, 
however,  experiment  upon  animals  proves  the 
caseated  material  to  be  still  virulent,  though  the 
microscope  may  have  failed  to  reveal  the  specific 
micro-organism. 


Such  then  is  caseation  which  occurs  with  so  ex- 
traordinary a  frequency  in  tubercular  formations. 
It  would  be  an  error,  nevertheless,  to  believe  that 
it  is  peculiar  to  this  disease.  On  the  contrary,  it 
occurs  in  syphilitic  gummata,  and  may  also  be  seen 
in  inflammatory  exudations  produced  by  the  action 
of  other  micro-organisms  ('  pseudo-tuberculosis  '). 
Concerning  the  cause  which  leads  to  the  transfor- 
mation it  may  be  said  that  for  many  years  it  has 
been  attributed  to  the  non-vascularity  of  the  tubercu- 
lar nodule.  Such  an  explanation  is  insufficient,  for 
caseation  may  occur  in  most  minute  tubercles,  even 
the  central  cells  of  which  could  be  easily  nourished 
by  lymph' which  had  permeated  from  the  periphery. 
Without  doubt,  therefore,  the  change  is  due  to  a 
direct  poison  emanating  from  the  bacillus,  which 
coagulates  and  destroys  the  cells,  which  its  primary 
irritative  action  has  produced. 

The  tubercular  material  having  undergone  casea- 
tion may  occasionally  remain  in  this  condition  for 
some  considerable  time.  If  this  occurs  the  mass 
nearly  always  becomes  surrounded  by  a  definite  cap- 
sule of  fibrous  tissue,  which  acts  as  a  safeguard  to 
the  organism  by  preventing  the  further  spread  of 
the  bacilli.  Such  a  persistence,  however,  of  the 
unaltered  caseous  material  is  by  no  means  common. 
Far  more  frequently  softening  occurs.  In  this  case 
the  cheesy  material  breaks  up  into  a  molecular 
deliris,  consisting  for  the  most  part  of  fine  fatty  and 
albuminoid  granules,  which  lie  bathed  in  serous 
fluid.  The  amount  of  the  latter  varies  greatly.  In 
some  cases  only  very  small  quantities  may  be  pre- 
sent, and  the  softened  tubercular  mass  maybe  really 
semi-solid  and  possess  a  putty-like  consistency, 
while  in  other  instances,  as  for  example  in  the  case 
of  a  psoas  abscess,  much  larger  quantities  may  be 
present,  and  the  softened  cheesy  matter  thus  ac- 
quires the  characters  of  thick,  curdy  '  tubercular 
pus.'  All  variations  between  these  two  extremes 
are  to  be  met  with. 

Another  well-known  change  which  may  follow 
upon  caseation  is  calcification.  When  this  occurs 
calcium  phosphate  and  carbonate,  but  chiefly  the 
former,  become  deposited  within  the  degenerated 
material,  and  by  their  gradual  augmentation  even- 
tually convert  it  into  a  mortary  or  stony  mass.  This 
change  constitutes  one  of  the  most  perfect  methods 
of  natural  healing,  for  whereas  the  caseous  matter 
remains  infective  and  therefore  dangerous  to  the 
individual,  the  calcified  mass  is  harmless,  owing  to 
the  bacilli  contained  within  it  having  undergone 
destruction.  Calcification  only  occurs  in  those  forms 
of  the  disease  in  which  the  malady  runs  a  chronic 
course.  It  is  consequently  never  seen  in  the  guinea- 
pig,  is  met  with  fairly  frequently  in  man,  and  is 
often  observed  in  the  cow.  How  early  in  the  course 
of  the  disease  the  change  may  occur  it  is  impossible 
to  say  with  any  certainty.  In  the  pig,  however,  it 
has  been  observed  by  Sidney  Martin  106  days  after 
infection. 

Lastly,  it  is  permissible  to  believe  that  some- 
times absorption  of  cheesy  material  may  at  least  in 
part  occur.  In  the  case,  for  example,  of  tuber- 
culous glands  in  the  neck,  so  common  in  children, 
it  is  very  probable  that  in  some  cases  the  tuber- 
cular matter  is  thus  eliminated. 

2.  Fibrosis. — As  already  mentioned,  fibrosis  is 
the  other  great  change  which  tubercular  products 
may  undergo.  In  its  most  perfect  form,  in  which 
the  whole  of  the  tubercular  nodule  is  directly  con- 
verted into  fibrous  tissue,  it  is  infinitely  rarer  than 
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the  caseous  degeneration.  Not  uncommonly,  how- 
ever, it  may  accompany  the  latter,  as  when  in  large 
racemose  tubercles  little  areas  of  caseation  are 
found  embedded,  as  it  were,  in  a  matrix  of  grey 
fibroid  material.  In  this  way  the  degeneration 
tends  to  check  the  further  spread  of  the  disease. 
Indeed,  such  formation  of  fibrous  tissue  is  the 
ordinary  method  of  spontaneous  cure  occurring  in 
tubercular  disease,  while  to  assist  the  process  in  every 
way  is  the  constant  aim  of  the  physician. 

Morbid  ApPEARANf'ES  of  Pulmonary  Tuber- 
culosis.— When  any  organ  in  the  body  is  attacked 
by  tuberculosis,  the  resulting  changes  are  funda- 
mentally those  that  have  been  just  described. 
Certain  variations,  however,  will  be  noticed  ac- 
cording to  the  organ  or  tissue  affected. 

As  pointed  out  in  their  recent  work  by  Fowler 
and  Godlee,  four  sufficiently  distinct  pathological 
(and  also  clinical)  varieties  of  pulmonary  tuber- 
culosis may  be  described,  according  as  the  disease 
assumes  the  miliary  type,  or  as  caseation,  fibrosis, 
or  a  combination  of  the  two  latter  with  cavity-forma- 
tion, constitute  the  chief  feature.  Of  these  several 
varieties  a  more  detailed  description  now  follows, 
and  it  will  be  seen  that  into  one  or  other  group 
will  fall  the  numerous  clinical  types  of  pulmonary 
tuberculosis  which  have  been  from  time  to  time 
described. 

1.  Acute  Miliary  Tubei-culosis  of  the  Lungs. — 
In  this  variety  the  lungs  are  found  thickly  studded 
throughout  with  very  numerous  miliary  tuljercles. 
Owing  to  the  fact  that  death  in  this  variety  takes 
place  very  speedily,  generally  within  three  weeks 
from  the  onset  of  the  disease,  the  tubercles  are 
for  the  most  part  still  transparent,  or  only  just  com- 
mencing to  caseate.  Under  the  microscope  they 
show  the  typical  appearance  of  miliary  tubercles 
already  described.  The  pulmonary  tissue  inter- 
vening between  the  tubercles  is  in  general  greatly 
engorged,  but  is  otherwise  healthy.  Sometimes, 
however,  there  may  be  tubercular  disease  of  older 
date  at  one  or  other  apex.  Discrete  tubercles 
similar  to  those  in  the  lung  are  not  uncommonly 
tuund  also  upon  the  visceral  surface  of  the  pleura, 
and  in  many  cases  are  seen  as  well  in  other  organs 
I'f  the  body. 

This  variety  of  the  pulmonary  disease  is  always 
ascribed  to  the  softening  of  a  caseous  focus,  very 
commonly  situated  in  a  bronchial  gland,  and  to 
the  entrance  therefrom  of  the  infective  material  into 
the  blood-stream.  In  the  majority  of  cases  this  is 
no  doubt  the  true  pathology  of  the  process.  Where, 
however,  the  lungs  alone  are  affected,  as  is  not 
uncommonly  the  case,  it  is  possible,  the  writer 
believes,  that  we  may  be  really  dealing  with  an 
aspiration-process,  and  not  the  penetration  of  bacilli 
into  the  circulating  blood. 

2.  Acute  Caseous  Tuberculosis  of  the  Lungs. — 
.Synon.  :  (among  others)  ' Acute  Phthisis' ;  ' Scrofu- 
lous Pneumonia  ';  and  '■Acute  Tnherculo-pneumonic 
Phthisis. ' 

This  variety  of  the  disease  is  chiefly  characterised 
I'y  the  absence  of  fibrosis,  by  the  large  areas  of  the 
lung  which  become  affected  by  tubercular  consoli- 
dation, and  especially  by  the  rapidity  with  which 
the  latter  undergoes  caseation.  Two  types  may  be 
distinguished — the  lobar  and  the  lobular. 

[a)  7 lie  Lobar  Type. — This  variety,  perhaps 
most  generally  termed  acute  pneumonic  phthisis,'' 
is  extremely  uncommon.  In  its  typical  form  it 
attacks  a  previously  healthy  lung,  but  in  some  cases 


'■caseous  pneumonia,'  as  the  condition  is  often 
pathologically  named,  will  be  found  as  the  terminal 
event  in  a  case  of  ordinary  chronic  phthisis.  The 
disease  runs  a  rapid  course,  and  the  fatal  issue  is 
usually  not  delayed  beyond  two  or  three  months, 
and  may  even  take  place  earlier.  After  death  the 
lungs  present  a  very  typical  appearance.  The  affected 
lobe  (in  a  primary  case,  as  a  rule,  the  upper  lobe), 
or  it  may  be  the  whole  lung,  is  found  to  be  in  a 
condition  of  consolidation.  This  consolidation  is 
not,  however,  like  that  of  pneumonia,  but  presents 
a  yellowish-white  opaque  granular  appearance,  due 
to  the  fact  that  the  inflammatory  products  have 
already  undergone  caseation,  while  the  capillaries 
also  have  been  to  a  great  extent  obliterated.  Should 
the  patient  have  died  early  these  will  be  all  the 
changes  noted.  If,  on  the  other  hand,  the  case  has 
been  less  acute,  then  some  softening  may  have 
taken  place,  and  one  or  more  ragged,  irregular 
cavities  will  be  found. 

Under  the  microscope  the  alveoli  of  the  consoli- 
dated lung  will  be  found  in  the  early  stages  to  be 
crowded  with  leucocytes  and  cells  of  an  epithelioid 
type,  embedded  in  a  fine  fibrin-network.  When, 
however,  caseation  is  well  established,  then  no  cell- 
elements  remain  visible,  but  the  section  presents 
merely  a  granular  homogeneous  appearance.  By 
appropriate  staining  innumerable  tubercle-bacilli 
may  often  be  demonstrated.  Owing  to  the  acute- 
ness  and  severity  of  the  process  giant-cells  are  but 
rarely  seen. 

This  variety  of  the  disease  is  apparently  produced 
by  the  inhalation  into  one  lobe,  or  it  may  be  the 
whole  of  one  lung,  of  numerous  and  very  virulent 
bacilli,  in  a  patient  whose  resistance  is  not  great. 
As  a  result  the  tubercular  process  set  up  by  each 
original  bacillus  spreads  with  great  rapidity.  Con- 
solidation follows,  and  caseation  rapidly  ensues. 

[h)  The  L.obular  or  Broucho-pneuiiionic  Type. — 
This  type,  though  much  less  rare  than  the  preceding 
one,  is  still,  in  adults,  at  least,  far  from  common. 
At  the  Brompton  Hospital  it  constitutes,  according 
to  Kingston  Fowler's  statistics,  2-4  per  cent,  of 
all  cases  of  pulmonary  tuberculosis.  In  children, 
however,  following  after  measles  or  whooping-cough, 
it  is  much  more  frequent. 

In  essentials  it  resembles  the  lobar  form.  The 
disease,  that  is  to  say,  runs  the  same  rapid  course, 
and  is  characterised  by  the  same  early  caseation  of 
the  tubercular  products.  The  chief  difference  be- 
tween the  varieties  lies  in  the  fact,  that  whereas  in 
the  former  entire  lobes  are  affected,  in  this  case  the 
affected  areas  are  smaller,  so  that  the  disease 
assumes  the  broncho-pneumonic  type.  Yellowish 
caseated  areas,  some  as  large  as  a  shilling,  are  thus 
seen  scattered  through  the  lungs,  while  the  inter- 
vening tissue  remains  comparatively  healthy.  Early 
softening  also  is  rather  more  prone  to  occur,  so  that 
ragged  irregular  cavities  are  frequently  met  with. 
Not  uncommonly  also  the  necrotic  process  spreads 
to  the  pleura,  and  a  pneumothorax  results.  It  is  to 
this  variety  of  the  disease  that  the  names  '  Gallop- 
ing Consumption,^  ox  ^Phthisis  I^'lorida,^  have  not 
infrequently  been  applied. 

3.  Fibroid  Tuberculosis  of  the  Lungs. — This  in 
its  perfect  form  is  an  extremely  rare  disease,  and 
must  not  be  confounded  with  '■Fibroid  Phthisis,'' 
which  is  of  comparatively  common  occurrence. 
Fibroid  tuberculosis  indicates  a  disease  of  the  lungs 
in  which  tubercles  become  deposited  at  their  apices, 
just  as  in  an  ordinary  case  of  phthisis.  These, 
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however,  do  not  undergo  caseation,  but  from  the 
first  take  on  the  fibroid  change,  and,  as  a  result, 
become  converted  into  firm  deeply  pigmented 
bodies.  These  sometimes  remain  discrete,  but 
sometimes  become  aggregated  into  little  racemose 
masses,  to  which  the  name  '  Carswell's  Grapes '  has 
been  applied.  Occasionally,  also,  larger  areas  of 
fibrosis  may  be  produced.  The  lung-tissue  in  the 
neighbourhood  of  the  tubercles  undergoes,  as  a  rule, 
secondary  emphysema  ;  hence  it  is  often  difficult  or 
impossible  to  obtain  during  life  definite  physical 
signs  of  the  disease.  It  will  be  seen  from  what  has 
been  said  that  this  variety  of  pulmonary  tubercu- 
losis differs  much  from  '  Fibroid  Phthisis,'  since  in 
the  latter,  though  fibrosis  is  always  present,  cavity- 
formation  and  falling  in  of  the  chest-wall  are  both 
also  well-marked  features  of  the  disease. 

4.  Fibro-caseoiis  Tuberculosis,  or  ordinary  Chronic 
Pulmonary  Phthisis. — The  morbid  lesions  of  this, 
the  commonest  variety  of  pulmonary  tuberculosis, 
differ  somewhat  according  to  the  chronicity  or 
relative  acuteness  of  the  process,  but  in  all  cases 
we  find  caseation,  followed  by  softening  and  cavity- 
formation,  and  in  all  cases,  also,  more  or  less  fibrosis. 
The  morbid  appearances,  in  fact,  show  a  combina- 
tion of  the  lesions  met  with  in  the  two  preceding 
varieties  of  the  disease,  with  the  additional  fact 
that  cavity-formation  always  constitutes  a  marked 
feature  of  the  process. 

The  disease  commences  in  nearly  every  case  near 
the  apex  of  the  upper  lobe,  where  the  primary 
tubercles  are  deposited.  These  are  at  first  miliary 
in  character,  but  as  they  enlarge  they  not  uncom- 
monly unite,  and  little  '  racemose '  masses  are 
formed.  These  again  join  others,  and  finally 
largish  areas  of  tubercular  disease  are  produced. 
But  meanwhile  degenerative  changes  have  set 
in.  Caseation  first  occurs,  followed  later  by  soften- 
ing. Finally,  a  communication  with  a  bronchus  is 
established,  the  liquefied  caseous  matter,  containing 
numerous  tubercle-bacilli,  is  coughed  up  in  the 
sputum,  and  a  cavity  results.  Owing,  however,  to 
the  somewhat  chronic  nature  of  the  process,  some 
fibrosis  is  also  seen.  Areas  of  firm  greyish  fibroid 
material  form  around  the  cavities,  and  in  the  partly 
caseating  racemose  patches  some  fibrosis  is  often 
also  to  be  made  out,  especially  if  Van  Giessen's 
method  of  staining  be  employed.  In  this  way  the 
disease  may  be  finally  arrested  at  this  early  stage, 
and  if  examined  some  years  later,  but  little  will  be 
seen  beyond  a  puckered  fibrous  spot,  containing 
a  contracted  cavity,  with,  perhaps,  in  addition,  a 
small  caseous  or  calcareous  mass  embedded  in  a 
firm  capsule  of  fibrous  tissue.  Not  uncommonly, 
also,  the  surrounding  lung  is  emphysematous. 

More  frequently,  however,  the  disease  does  not 
become  arrested,  but  continues  to  spread,  partly 
by  means  of  the  lymphatics,  and  partly  through 
aspiration  of  the  infected  sputum  into  bronchi 
hitherto  unattacked.  In  this  way  the  disease  invades 
first  the  apex  of  the  corresponding  lower  lobe,  next 
the  apex  of  the  opposite  lung,  and  finally  the  oppo- 
site lower  lobe.  The  pathological  changes  continue 
to  be  the  same.  Whenever  the  patient's  strength 
ebbs,  then  we  have  fresh  formation  of  racemose  tuber- 
cles, the  junction  of  these,  caseation  and  formation 
of  cavities  ;  when  his  resistance  increases,  renewed 
formation  of  fibroid  material,  and  an  attempt  to 
arrest  the  disease.  Finally,  however,  unless  com- 
plete arrest  occurs,  the  patient  succumbs  to  his 
disease.    The  lungs  are  then  found  to  present  nume- 


rous cavities,  of  old  or  recent  formation,  while  the 
remainder  of  the  lung-tissue  is  strewn  with  small, 
greyish-yellow  caseating  racemose  tubercles,  or  it 
may  be  patches  of  larger  size.  The  lung-tissue  in- 
tervening between  these  is  often  natural  or  simply 
engorged,  but  sometimes  it  may  show  a  terminal 
miliary  tuberculosis,  or  possibly  be  in  a  condition  of 
pneumonia,  either  of  the  simple  broncho-pneumonic 
variety,  or,  much  more  rarely,  of  the  caseous  type. 
In  some  cases  the  fibrosis,  which  to  some  extent 
is  always  present,  becomes  •^ery  marked,  and  as  a 
result  the  excavated  lung  becomes  contracted,  the 
chest  is  drawn  over,  the  side  falls  in,  and  we  have 
the  clinical  picture  of  '  Fibroid  Phthisis,''  as  drawn 
by  Sir  Andrew  Clark. 

The  cavities  which  form  so  conspicuous  a  feature 
of  this  type  of  tuberculosis  are  described  elsewhere. 
See  Cavity. 

Changes  in  other  Organs  following  Pul- 
monary Tuberculosis.  —  In  chronic  pulmo- 
nary phthisis  the  tubercular  lesions  are  very  rarely 
limited  to  the  lungs.  Thus  the  pleura,  as  a  rule, 
becomes  invaded  and  inflamed,  and  its  layers  adhe- 
rent, while  later  it  may  become  greatly  thickened. 
Occasionally,  however,  adhesions  fail,  and  then, 
should  the  pleura  necrose,  a  pneumothorax  results. 

Again,  the  trachea  and  bronchi  are  very  often 
affected.  In  all  cases  they  are  injected,  and  it  is 
not  uncommon  also  to  find  their  mucous  membrane 
studded  with  recent  miliary  tubercles,  or  shallow 
ulcers  resulting  from  the  caseation  and  softening  of 
the  latter.  In  rare  cases  the  tuliercular  ulceration 
may  be  more  extensive,  and  the  cartilaginous  rings 
of  the  trachea  may  be  exposed.  In  47  per  cent,  of 
cases  the  larynx  also  shows  at  the  time  of  death 
definite  signs  of  tubercular  disease. 

Very  common,  too,  is  some  change  in  the  bro)!- 
chial glands.  These  are  nearly  always  swollen  and 
enlarged,  and  may  show  in  their  substance  scattered 
miliary  tubercles.  Sometimes,  also,  small  patches 
of  caseation  or  small  calcareous  masses  may  be 
found  in  them.  It  is  very  rare,  however,  in  chronic 
pulmonary  tuberculosis,  in  spite  of  statements  to  the 
contrary,  to  find  the  bronchial  glands  in  a  general 
state  of  caseation. 

In  a  very  large  proportion  of  cases  (77 '4  per 
cent.,  according  to  the  records  of  the  Brompton 
Flospital)  tubercular  ulceration  of  the  intestine 
may  be  observed,  produced  by  the  careless  swallow- 
ing of  the  infected  sputum.  The  ulceration  is  most 
frequently  situated  in  the  ileum  and  c£ecum,  but  the 
disease  may  extend  as  high  as  the  duodenum,  and 
in  some  cases  spread  downwards  even  as  far  as  the 
rectum  and  anus.  The  appendix  is  very  commonly 
attacked,  but  the  stomach  is  only  most  rarely 
affected.  The  ulcers  are  for  the  most  part  circular, 
but,  unless  they  originate  in  a  Peyer's  patch,  show 
some  tendency  to  spread  transversely.  Their  ap- 
pearance is  sufficiently  characteristic.  The  heaped 
up  thickened  edge  and  nodular  floor  suggest  at  once 
their  tubercular  nature,  while  the  presence  of 
numerous  miliary  tubercles  on  their  peritoneal  sur- 
face serves  as  a  rule  to  confirm  the  diagnosis. 

As  a  result  of  this  ulceration  of  the  alimentary 
canal,  but  sometimes  even  apart  from  it,  we  very 
commonly  find  tubercular  disease  of  the  mesen- 
teric glands.  These  are  seen  to  be  enlarged,  and  on 
section  are  found  to  be  in  a  condition  of  caseation. 
In  rarer  cases  also  irregular  nodules  of  calcareous 
degeneration  may  be  observed  in  them.  Peritonitis 
again  is  another  sequel  which  sometimes  results 
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from  the  intestinal  disease.  In  general  it  is  of 
:ubercular  nature,  and  spreads  from  the  peritoneal 
covering  of  the  ulcers,  which  as  already  pointed  out 
are  the  first  portions  of  the  serous  membrane  to  be 
affected.  As  a  result  the  intestines  become  ad- 
herent and  matted  together,  while  the  omentum 
becomes  rolled  up  and  filled  with  tubercular  de- 
posits. Ascites  is  uncommon.  Much  more  rarely 
the  peritonitis  is  of  the  septic  variety,  and  arises 
from  perforation  of  one  of  the  ul4ers,  or  is  due  to 
the  passage  of  micro-organisms  through  the  greatly 
thinned  floor  without  definite  rupture  having  taken 
place. 

Tuberculaj-  Me)iingitis  is  another  but  much  less 
common  complication  of  chronic  pulmonary  tuber- 
culosis. According  to  Dr.  Kingston  Fowler's  statistics 
only  3 '3  per  cent,  of  cases  are  terminated  in  this 
way.  In  even  a  smaller  proportion  of  cases  (2'7  per 
cent. )  do  we  find  tubercular  disease  of  the  male 
and  female  generative  organs,  while  only  very  rarely 
indeed  are  tubercular  endo-  or  pericarditis  to  be 
observed.  The  spleen  is  very  often  found  softened, 
and  occasionally  shows  tubercular  deposits.  The 
kidneys  are  commonly  fatty,  and  it  is  not  rare  to 
find  in  them  a  few  scattered  miliary  tubercles,  the 
result  of  the  entrance  into  the  blood-stream  of  a 
very  few  micro-organisms.  Occasionally  also  more 
advanced  tuliercular  disease  may  be  present.  The 
liver  is  frequently  in  a  condition  of  fatty  infiltration, 
but  beyond  this  is  generally  unaffected. 

One  other  complication  often  met  with  in  cases 
of  phthisis  of  some  considerable  duration  remains 
to  be  mentioned,  namely,  amyloid  degeneration. 
This  change  occurs  in  about  II  per  cent,  of  all  cases 
of  the  disease.  The  exact  proportion  in  which  the 
various  organs  are  affected  is  stated  by  Ivingston 
Fowler,  from  the  Brompton  Hospital  Records, 
to  be  as  follows:  spleen  ll'l  per  cent.  ;  liver  and 
kidneys  each  6'l  per  cent.  ;  intestines  5-3  per  cent.  ; 
and  stomach  I  '8  per  cent. 

Channels  of  Infection. — Now  that  we  have 
studied  the  chief  peculiarities  of  the  tubercle- 
bacillus,  and  of  the  lesions  produced  by  it,  we  are 
in  a  position  to  consider  what  are  the  channels  by 
means  of  which  it  gains  access  to  the  hinnan  body, 
and  thus  originates  the  disease.  Three  methods  of 
infection  exist:  (i)  Inoculation;  {2)  Inhalation; 
(3)  Ingestion  ;  and  of  these  the  second  is  by  far  the 
most  important. 

I.  Inoculation.  —  (Jnly  very  rarely  can  tuber- 
culosis in  man  be  attributed  to  this  cause.  Laennec 
was  himself,  however,  infected  in  this  manner,  and 
similar  cases  are  recorded  from  time  to  time.  At 
i-he  Brompton  Hospital  the  two  following  cases 
have  quite  recently  occurred.  The  first  was  a  nurse 
who  wounded  her  left  wrist  with  a  spittoon  contain- 
ing virulent  sputum.  A  local  tuberculosis  followed. 
This  was  excised  four  months  later  by  Mr.  Boyd, 
when  complete  recovery  ensued.  The  second  case 
■)ccurred  in  the  person  of  the  museum-attendant 
(FI.  M.  aged  62),  who,  while  staining  the  sputa,  ran 
a  pen  covered  with  virulent  expectoration  into  the 
flexor  tendon-sheath  of  the  middle  finger  of  the  right 
hand.  Tubercular  teno-synovitis  resulted,  but  the 
trouble  was  arrested,  and  the  patient  cured  by  the 
timely  scraping  out  of  the  disease  within  two 
months  of  the  primary  infection.  These  cases, 
though  very  exceptional,  prove  that  this  method 
of  infection  does  exist.  They  show  also  the 
happy  effect  of  early  operation,  especially  when  we 
remember  that  unless  so  treated  the  disease  spreads 


from  its  primary  seat  to  the  glands  and  lymphatics, 
and  then  to  the  lungs  and  other  organs  of  the 
body. 

2.  Inhalation.  —  We  now  pass  to  the  great 
means  whereby  tuberculosis  is  spread,  namely,  the 
inhalation  of  dried  sputum. 

In  considering  this  question  we  must  first  remem- 
ber that  the  sputum,  though  by  far  the  most  impor- 
tant, is  not  the  only  means  whereby  the  tubercle- 
bacilli  may  obtain  exit  from  the  human  body. 
The  breath  and  sweat  ot  the  consumptive  patient 
never  indeed  contain  the  specific  micro-organisms, 
and  are  consequently  innocuous,  but  when  the 
genito-urinary  organs  or  the  alimentary  canal  are 
diseased,  the  urine  and  faeces  contain  appreciable 
numbers  of  bacilli,  and  thus  become  possible 
sources  of  contagion.  In  view,  however,  of  the 
high  standard  of  modern  sanitation  the  inhalation 
of  dried  particles  of  these  excretions  can  only  most 
rarely  occur,  and  infection  through  these  channels 
may  therefore  for  practical  purposes  be  neglected. 
Far  otherwise  is  the  case  with  the  sputum.  In 
the  first  place  we  must  bear  in  mind  the  enormous 
numbers  of  bacilli  which  a  consumptive  patient 
may  expectorate  for  weeks  and  months  together. 
This  has  been  computed  by  Nuttall  as  some- 
times reaching  the  enormous  total  of  four 
thousand  millions  a  day  or  even  higher.  In  the 
sputum,  therefore,  we  have  obviously  a  grave  source 
of  danger,  even  though  a  certain  number  of  the 
micro-organisms  may  be  really  dead,  as  has  been 
suggested.  It  can  be,  however,  only  rarely  that 
inhalation  of  the  liquid  viscid  sputum  occurs, 
though  occasionally  in  speaking  or  coughing  minute 
portions  may  be  scattered  abroad  and  thus  in- 
haled. The  serious  risk  does  not  undoubtedly 
arise  until  the  sputum  has  been  allowed  to  dry, 
whether  on  handkerchiefs,  on  the  floor,  or  else- 
where. .Such  desiccation,  even  when  accompanied 
by  some  putrefaction,  has  been  shown  to  have  but 
little  effect  upon  the  Ijacillus,  which  retains  its 
virulence  under  these  conditions  for  many  months, 
while  its  ability  to  pass  into  the  air  in  the  form  of 
dust  is  at  once  rendered  easy.  Remembering  the 
extreme  frequency  cjf  primary  tuberculosis  of  the 
lungs,  and  bearing  in  mind  that  a  similar  disease  in 
animals  has  often  been  produced  by  causing  them 
to  inhale  for  a  short  time  only  dry  and  pulverised 
sputum,  there  can  be  no  reasonable  doubt  that  the 
disease  in  man  originates,  in  the  vast  majority  of 
cases  at  least,  in  a  similar  way. 

It  may  be  asked,  however,  if  these  facts  are  so, 
how  it  is,  n(jt  that  one-eleventh  of  our  race  die  of 
phthisis,  Init  that  we  do  not  all  perish  from  it. 
Probably  the  chief  explanation  is  to  be  found  in  the 
destructive  action  of  sunlight,  owing  to  which 
tubercle-bacilli  are  not  ubiquitous,  as  might  very 
reasonably  be  imagined  after  what  has  been  said. 
This  has  been  very  clearly  demonstrated  by  Cornet, 
who,  using  the  animal  test,  examined  for  the  pre- 
sence of  tubercle-bacilli  147  samples  of  dust  from 
various  sources.  His  observations  proved  that 
while  virulent  bacilli  could  be  found  in  the  dust 
from  wards  and  rooms  inhabited  by  phthisical 
patients,  they  could  not  be  found  in  similar  situa- 
tions which  had  not  been  exposed  to  contamination. 
More  important  still  bacilli  were  never  discovered 
in  dust  taken  from  the  streets,  though  12  different 
specimens  were  examined. 

Another  very  important  fact  to  remember  in  this 
connection  is  that  those  who  actually  harbour  the 
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bacilli  do  not  by  any  means  always  acqiiij'e  the  disease. 
Thus  virulent  bacilli  have  been  found  by  Strauss  in 
the  nasal  cavities  of  people  in  perfect  health,  and 
who  have  shown  no  symptom  of  the  disease  even 
after  this  discovery.  In  truth,  as  with  so  many 
other  infectious  diseases,  we  must  not  lose  sight  of 
the  fact  that  the  bacillus  is  but  one  factor  in  the 
causation  of  the  disease,  and  that  to  produce  the 
malady  other  influences,  often  of  a  debilitating 
nature,  are  also  required.  In  the  case  of  pulmo- 
nary tuberculosis  these  predisposing  causes  may  be 
briefly  mentioned.  Any  cause,  for  example,  which 
produces  catarrh  of  the  bronchi,  such  as  measles, 
whooping  cough,  dusty  occupations,  dampness  of 
the  house  and  soil,  will  necessarily  favour  the  onset 
of  the  disease.  The  effect  of  the  bronchitis,  however 
produced,  will  be  to  enfeeble,  or  even  to  annihilate 
for  a  time,  the  action  of  the  ciliary  epithelium  in 
the  respiratory  tract.  As  a  consequence,  the 
bacillus,  should  it  now  gain  admission,  would  not 
be  expelled  at  once,  but  would  acquire  time  and 
opportunity  for  development.  Again  alcoholism, 
insufficient  food,  prolonged  lactation,  and  mental 
worry,  all  exercise  a  debilitating  influence  upon 
the  patient,  and  by  weakening  the  local  and  general 
protective  forces  of  the  body  predispose  towards 
the  disease.  In  a  similar  way,  too,  act  diabetes 
and  influenza,  though  in  many  cases  the  local 
action  of  the  latter  upon  the  respiratory  tract  is 
also  of  importance.  Lastly,  heredity  is  without 
doubt  a  factor  which  cannot  be  neglected.  See 
below. 

Such  then  are  the  chief  causes  which  favour  the 
onset  of  the  disease,  and  the  important  part  which 
they  play  in  giving  rise  to  it  should  never  be  over- 
looked. 

3.  Ingestioit. — That  tuberculosis  may  be  con- 
veyed from  animals  to  man  has  been  accepted  for 
many  years  by  the  scientific  world.  The  opinion 
is  based  upon  considerations  already  stated  ;  and 
regulations  have  accordingly  been  made  in  all  civi- 
lised countries  to  control  in  some  measure  at  least 
the  sale  of  meat  and  milk  derived  from  infected 
animals. 

These  opinions  have  been,  however,  again  placed 
upon  their  trial  by  the  pronouncement  of  Dr.  Koch 
at  the  recent  British  Congress  of  Tuberculosis 
(July  23,  1901).  Dr.  Koch,  as  already  stated, 
has  observed  that  though  tuberculosis  can  be  com- 
municated to  certain  small  animals  (rabbits,  guinea- 
pigs,  &c. )  by  tubercle-bacilli  derived  from  human 
sources,  yet  in  the  case  of  the  higher  mammals, 
such  as  cattle,  pigs,  asses,  sheep,  and  goats,  this  is 
not  possible,  though  the  latter  readily  succumb  if 
bacilli  owning  a  bovine  origin  are  used.  He  con- 
cludes therefore  that  '  human  tuberculosis  differs 
from  bovine  and  cannot  be  transmitted  to  cattle.' 
Relying  also  upon  certain  German  statistics  which 
apparently  show  the  rarity  in  children  of  primary 
intestinal  tuberculosis,  he  accepts  also  the  converse 
of  this  proposition,  namely,  that  '  man  is  hardly  if 
at  all  susceptible  to  the  bovine  disease,  and  that 
consequently  infection  of  human  beings  through 
tuberculous  meat  or  milk  can  only  most  rarely 
occur,  and  need  not  therefore  be  guarded  against.' 

In  the  present  article  it  is  not  possible  to  criticise 
fully  these  important  dicta.  The  following  facts, 
however,  may  be  noted.  In  the  first  place  primary 
intestinal  tuberculosis  in  children  is  not  at  all  un- 
common in  England  and  Scotland,  whatever  may 
be  the  case  in  Germany.    Thus  recent  statistics 


dealing  with  tuberculosis  in  children  (Still  and 
Shennan)  show  that  out  of  547  cases  in  nearly 
30  per  cent,  primary  infection  would  appear  to 
have  taken  place  through  the  alimentary  canal. 
Secondly,  several  cases  are  on  record  in  which 
veterinary  surgeons  and  others  have  accidentally 
inoculated  themselves  with  bovine  virus,  and  yet 
the  disease  has  run  its  course  in  them,  sometimes 
to  a  fatal  termination,  just  as  though  the  bacilli 
had  been  derived  from  the  human  subject.  P'rom 
these  facts  it  is  clear  that  the  bovine  organism  is 
capable  in  some  cases  at  least  of  producing  tuber- 
culosis in  man.  Hence  it  is  possible  that  the 
primary  tuberculosis  of  the  alimentary  canal  so 
common  in  children  in  this  country  may  really  owe 
its  origin  to  a  bovine  source.  At  the  same  time  it 
may  be  pointed  out  that  from  their  habit  of  crawl- 
ing upon  floors,  dirtying  their  fingers,  and  immedi- 
ately sucking  them,  young  children  in  infected 
houses  have  ample  opportunity  of  swallowing 
human  tubercle-bacilli,  and  that  their  intestinal 
disease  may  conceivably  originate  in  this  way. 

On  the  whole  the  provisional  conclusion  at 
which  we  must  arrive  is  that  though  the  danger 
of  infection  through  food  has  no  doubt  been  ex- 
aggerated, yet  to  some  extent,  for  the  present  at 
least,  it  must  be  held  to  exist.  Consequently, 
until  it  be  definitely  proved  that  precautions  are 
unnecessary,  we  must  continue  to  protect  ourselves 
as  heretofore. 

Of  the  two  articles  of  diet,  namely,  7neat  and 
milk,  which  must  thus  engage  our  attention,  the 
latter  is  by  far  the  more  important.  This  arises 
from  the  fact  that  tubercular  disease  of  the  cow's 
udder,  which  is  chiefly  responsible  for  the  presence 
of  the  bacilli  in  the  milk,  is  by  no  means  uncommon 
(according  to  MacFadyean  probably  2  per  cent,  ot 
all  cows  in  this  country  are  so  affected),  that  the 
clinical  symptoms  of  the  disease  are  often  most 
obscure  during  life,  and  lastly,  that  the  milk  itself 
may  be  for  long  quite  unaffected  to  the  naked  eye, 
even  though  it  be  really  swarming  with  tubercle- 
bacilli.  The  dangers  therefore  to  be  associated 
with  cow's  milk  are  subtle  as  well  as  real.  They 
may,  however,  be  entirely  avoided  by  boiling  the 
milk  and  thus  destroying  the  bacilli,  a  precaution 
which  under  no  circumstances  should  ever  be 
omitted  in  any  household. 

With  regard  to  meat  the  danger  is  less  marked, 
even  though  perhaps  30  per  cent,  of  all  cows  in  this 
country  be  tuberculous  (MacP^adyean).  The  muscles, 
which  constitute  the  '  meat  '  of  the  butcher,  are  but 
rarely  affected  with  tubercular  disease,  and  super- 
ficial contamination  from  other  parts,  acquired  during 
the  processes  of  '  flaying  '  and  '  dressing,'  is  for  prac- 
tical purposes  obviated  in  nearly  all  cases  by  the 
subsequent  cooking. 

Influence  of  Heredity. — We  may  now  pass 
to  consider  the  great  question  of  heredity,  which 
comes  into  play  whatever  be  the  exact  means  where- 
by the  bacillus  gains  access  to  the  organism.  It  is 
matter  of  common  knowledge  that  tuberculosis  is 
far  more  frequent  in  certain  families  than  in  others, 
and  that  consequently  among  those  attacked  by  it  a 
family  history  of  the  disease  may  very  commonly  be 
obtained,  t^uain,  for  example,  found  that  among 
the  patients  attending  the  Bronipton  Hospital  25  per 
cent,  gave  a  history  of  the  disease  in  one  or  both 
parents  {First  Report  oj  the  Brompton  Hospital). 
More  important,  however,  are  the  observations  of 
Theodore  Williams,  who,  dealing  entirely  with  the 
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upper  classes,  in  whom,  owing  to  their  habits,  the 
chances  of  infection  would  be  somewhat  less,  was 
able  to  trace  among  1,000  cases  a  history  of  the 
disease  in  one  or  both  parents  in  12  per  cent,  and 
in  some  near  relative  in  48  per  cent,  of  the  cases. 

How  are  these  facts  to  be  explained  ?  Before  the 
discovery  of  the  bacillus,  and  the  acceptance  of  the 
infectious  nature  of  the  disease,  they  presented  no 
difficulty  ;  the  tendency  to  the  mysterious  malady 
was  hereditary,  and  that  explained  all.  We  now 
know,  however,  that  many  of  the  cases  thought  to 
be  hereditary  must  have  been  in  reality  produced  by 
infection,  and  that,  in  part  at  least,  the  reason  why 
tuberculosis  runs  in  families  is  that,  when  once  in- 
troduced, the  chance  in  favour  of  other  members 
becoming  infected  is  thereby  greatly  increased.  At 
the  present  moment,  indeed,  among  some  there  is  a 
tendency  to  believe  that  this  increased  exposure  ti> 
infection  is  sufficient  to  account  for  all  the  facts,  and 
that  tuberculosis  is  not  hereditary  at  all.  This,  how- 
ever, can  hardly  be  maintained,  for  though  it  is  true 
that  many  so-called  '  hereditary  '  cases  are  really  the 
result  of  '  family  infection,'  yet  instances  are  not 
wanting  in  which  the  latter  danger  has  been  obviated, 
and  in  which,  nevertheless,  first  one  and  then  another 
member  of  the  family  has  fallen  a  victim  to  the 
disease.  Again,  it  is  admitted  that  other  infectious 
diseases,  such  as  typhoid  fever,  are  prone  to  attack 
certain  families  rather  than  others  ;  hence  there  is 
no  improbability  in  believing  that  the  same  may  be 
true  also  of  tuberculosis. 

Accepting,  then,  that  heredity  is  a  factor  of  some 
importance  in  the  xtiology  of  the  disease,  we  must 
consider  how  it  may  be  explained.  Is  it  due,  as 
Koch  first  suggested,  to  the  inheritance  of  certain 
peculiarities  in  the  tissues  favourable  to  the  growth 
of  the  bacillus  ;  or  is  it  due,  as  Baumgarten  has  so 
forcibly  argued,  to  the  direct  infection  of  the  ovum 
through  the  placenta,  or  more  rarely  by  means  of 
the  spermatozoa,  that  is  to  say,  to  the  direct  inherit- 
ance of  the  germ  itself?  In  favour  of  the  latter 
view,  which  presupposes,  be  it  noted,  a  latent  period 
often  of  many  years  before  the  microbe  takes  on 
active  growth— a  sufficiently  startling  assumption — 
but  little  evidence  can  be  brought.  On  the  other 
hand,  the  extreme  rarity  of  congenital  tuberculosis, 
and  the  fact  that  tubercle-bacilli  are  in  nearly  all 
cases  completely  absent  from  the  tissues  of  the 
foetus,  originating  from  a  tuberculous  mother,  militate 
most  strongly  against  it. 

Until,  therefore,  more  definite  proof  is  forthcoming 
we  must  believe  that  the  hercihtary  factor  in  the 
disease,  which  cannot  be  gainsaid,  though  it  doubt- 
less does  not  exist  to  the  extent  once  imagined,  is 
the  result  of  a  special  idiosyncrasy  of  the  tissues, 
whereby  in  certain  families  they  become  more  than 
■usually  favourable  to  the  development  of  the  tubercle- 
bacillus. 

Diagnosis. — The  differential  diagnosis  of  the 
various  forms  of  tubercular  disease  need  not  be  con- 
sidered in  this  article.  One  or  two  points  of  a  more 
general  character  may,  however,  be  referred  to. 
They  may  be  considered  under  the  following  head- 
ings :— 

I.  Pseudo- Tuberculosis.^  It  has  been  shown  by 
recent  research  that  the  poiver  of  forming  tubercles, 
quite  indistinguishable  to  the  naked  eye  from  those 
produced  by  the  bacillus  of  Koch,  is  by  tio  means 
limited  to  the  latter  micro-organism  or  its  allies. 
On  the  contrary,  it  is  now  recognised  that  even 
in  man  typical  tubercles  may  be  also  produced 


by  mechanical  particles  (seeds,  fragments  of  oyster- 
shell,  &c. ),  by  various  forms  of  fungi  (Aspergillus 
fitmigatus,  &c. ),  and  by  various  micro-organisms 
totally  distinct  from  the  tubercle-bacillus,  and 
among  which  the  '  Bacillus  of  Pfeiffer  '  may  be  espe- 
cially mentioned.  To  these  various  granulomata, 
for  the  most  part  infective  in  nature,  the  inclusive 
name  '  pseudo-tuberculosis  '  has  by  some  been  given. 
That  such  forms  of  disease  are  to  be  met  with  it  is 
important  to  remember,  for,  apart  from  the  fact  that 
they  are  probably  more  common  than  is  generally 
supposed,  it  follows  from  their  existence  that  the 
mere  development  of  the  naked-eye  appearances  of 
tuberculosis  in  an  animal  after  an  inoculation  made 
for  diagnostic  purposes  is  not  conclusive  evidence 
that  the  bacillus  of  Koch  was  present  in  the  sus- 
pected matter.  To  be  certain,  the  caseous  material 
found  must  also  be  stained  for  tubercle-bacilli, 
and,  if  necessary,  cultivations  made  from  it,  so  that 
the  presence  of  the  specific  micro-organism  may 
be  thereby  conclusively  demonstrated.  Such  a 
method  of  examination  should  therefore  be  made  a 
routine  procedure  in  all  cases. 

A  further  question  now  presents  itself,  namely  : 

2.  What  diagnostic  value  should  be  placed  upon 
the  detection  in  tissues  or  in  excretions  of  bacilli 
which  stain  like  the  tubercle-bacillus  ?  —  Until 
quite  recently  the  matter  presented  no  difficulty. 
All  such  organisms  were  held  to  be  without  douljt 
true  tubercle-bacilli,  since  in  this  country  at  least 
the  possibility  of  leprosy  needed  only  rarely  to  be 
considered,  while  the  Smegnia-ljacillus  could  be 
differentiated  by  certain  morphological  differences, 
as  well  as  by  its  decolouration  by  alcohol,  subse- 
quently to  its  treatment  with  acid,  a  routine  method 
of  procedure  which  should  never  be  omitted  in 
staining  for  the  tubercle-bacillus.  See  '  Staining 
Properties,'  p.  1743. 

The  discovery,  however,  already  alluded  to  (see 
p.  1 743)  of  acid-fast  and  tubercle-producing  bacilli 
in  nature  (Timothy  liacillus  and  Grass-bacillus), 
and  of  allied  micro-organisms,  nineteen  in  all,  in 
urine,  fseces,  and  nasal  secretion  of  healthy  people, 
in  the  dung-  of  various  animals  (A/istbarillus),  in 
butter,  in  milk,  and  finally  in  a  case  of  non-tuber- 
cular gangrene  of  the  lung,  has  made  it  evident 
that  we  can  no  longer  rely  implicitly  upon  staining 
properties  for  the  diagnosis  of  the  tubercle-bacillus. 
According  to  Moeller,  however,  to  whom  we  owe 
most  of  our  knowledge  on  this  subject,  the  margin 
of  error  thus  introduced  into  clinical  work  is  really 
a  very  small  one.  Consequently,  if  acid-fast  bacilli 
are  found  in  the  sputum,  we  must,  for  the  present  at 
least,  continue  to  regard  them  as  true  tubercle- 
bacilli,  though  to  obtain  absolute  proof  of  their 
identity  resort  must  be  had  to  cultures,  the  slow 
growth  of  Koch's  bacillus  differentiating  it  from  all 
allied  organisms. 

3.  Tuberculin,  value  of.  as  a  diagnostic  agent. — 
It  was  shown  I:)y  Koch  that  if  a  minute  dose 
(•001  grm.)  of  the  original  tuberculin  (see  pp. 
1745  and  1754)  be  injected  under  the  skin  of  a 
healthy  man  no  result  followed.  If,  however,  the 
patient  were  the  subject  of  tubercular  disease,  then, 
after  about  four  hours,  the  temperature  began  to 
rise,  reaching  I02°-I04°F.,  or  even  higher;  the 
patient  felt  ill,  suffered  from  cough  and  vomiting, 
and  might  even  have  a  rigor.  These  symptoms 
lasted  about  twelve  hours,  and  then  gradually 
passed  away. 

Similar  differences  were  also  noticed  in  cattle,  and 
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the  method  has  consequently  come  into  general  use 
among  veterinary  surgeons  for  the  early  diagnosis 
in  these  animals  of  tubercular  disease.  So  accurate 
indeed  is  the  test  that  the  errors  in  diagnosis  con- 
nected with  it  are  only  estimated  at  about  5  per 
cent,  of  the  total  cases  injected. 

Is  the  test  of  equal  value  in  the  case  of  man  ? 
This  has  been  doubted  by  some,  who  have  stated 
that  in  cases  of  cancer  and  Syphilis  a  similar  re- 
action occurs,  but  it  would  seem  that  if  the  test  be 
performed  with  care,  the  greatest  reliance  may  be 
placed  upon  it.  To  quote  a  signal  instance  of  its 
value,  we  may  note  the  observations  of  Dr.  France 
among  the  insane  patients  at  the  Claybury  Asylum. 
France  injected  75  patients.  Of  these  20  showed 
no  clinical  symptoms  of  the  disease  and  gave  no 
reaction.  Of  the  55  suspected  cases  45  reacted. 
Of  these  45,  34  subsequent!}'  died,  and  upon  29 
of  them  post-morlein  examinations  were  performed. 
Each  of  these  29  showed  active  tuberculosis.  Of 
the  II  remaining  patients,  still  alive  at  the  time  of 
writing,  6  now  showed  clinically  very  obvious  signs 
of  tubercular  disease. 

There  can  be  little  doubt,  therefore,  that  the  drug 
is  a  potent  aid  to  diagnosis  in  difficult  cases,  and  as 
such  its  employment  may  be  encouraged.  At  the 
present  time,  indeed,  it  is  in  routine  use  in  Osier's 
wards  in  the  Johns  Hopkins  Hospital,  Baltimore. 

4.  The  Agglutiuatioit-Test. — In  a  very  numerous 
series  of  papers  it  has  recently  been  contended  by 
Arloing  and  Courmont  of  Lyons  that  the  serum  of 
tuberculous  patents  will  agglutinate  the  tubercle- 
bacillus,  exactly  in  the  same  way  as  the  correspond- 
ing typhoid  serum  agglutinates  the  typhoid  bacillus, 
although  as  a  rule  in  a  far  lower  degree.  In  ap- 
proximately 75  per  cent,  of  cases  of  pulmonary 
tuberculosis,  and  in  nearly  the  same  percentage  of 
cases  of  tubercular  disease  of  bones  and  joints, 
they  found  that  the  serum  of  the  patient  would 
agglutinate  their  homogeneous  culture  of  the 
tubercle-bacillus  in  a  dilution  of  I  in  10  or  higher. 
Such  a  reaction  they  regard  as  specific,  and  almost 
certainly  indicative  of  the  presence  in  the  patient  of 
tubercular  disease. 

These  results  have,  however,  not  been  confirmed 
by  Beck  and  Rabinowitsch,  and  a  similar  experi- 
ence has  befallen  the  writer  and  Mr.  Armitt  ('  Trans- 
actions of  British  Congress  of  Tuberculosis,'  1901). 
Thus,  out  of  31  cases  of  pulmonary  tuberculosis  ex- 
amined by  them  at  the  Brompton  Hospital  3  only 
were  found  to  clump  in  a  dilution  of  I  in  10,  or 
only  about  10  per  cent,  of  the  cases,  a  figure  which 
agrees  well  with  the  1 2 -5  per  cent,  obtained  by 
Beck  and  Rabinowitsch.  Further,  it  has  been 
shown  by  the  latter  observers  that,  contrary  to  the 
statements  of  Arloing  and  Courmont,  an  exactly 
similar  agglutination  may  occur  in  cattle,  which 
have  been  proved  by  autopsy  to  be  non-tuberculous. 

There  can  be  little  doubt,  therefore,  that  the 
reaction  occurs  quite  inconstantly  in  tuberculosis, 
and,  further,  that  it  is  iwt  specific.  Consequently, 
as  at  present  carried  out,  the  test  can  he  of  no  value 
as  a  means  of  diagnosis. 

Prophylaxis. — The  preventive  measures  neces- 
sary to  check  the'  spread  of  the  disease  have  been 
sufficiently  indicated  in  the  paragraphs  dealing  with 
the  methods  of  infection  p.  1751).  The  follow- 
ing are  the  most  important  precautions  necessary, 
and  they  may  be  thus  summarised. 

Concerning  the  sputtim,  the  chief  source  of  infec- 
tion, the  public  must  be  educated  to  appreciate  the 


dangers  arising  from  it.  Spitting  except  into 
spittoons  (containing  where  possible  some  I  in  20 
carbolic  acid)  must  be  strictly  forbidden,  and 
patients  must  learn  that  expectorating  into  a  hand- 
kerchief is  only  less  serious  than  indiscriminate 
spitting.  The  sputum  should  be  collected  at  least 
once  in  every  24  hours,  and  preferably  be  placed  upon 
the  fire  and  burnt.  Failing  this,  it  must  be  covered 
with  carbolic  acid  and  cast  down  the  drain.  It 
should  not  be  buried,  as  is  sometimes  done.  The 
spittoon  should  be  afterwards  washed  out  with 
carbolic  acid  and  then  with  boiling  water.  A 
phthisical  patient  must  occupy  a  room  by  himself, 
and  after  his  death  or  removal  the  room  must  be 
thoroughly  disinfected,  re-papered,  and  re-white- 
washed. If  precautions  such  as  these  be  taken,  the 
direct  risk  of  infection  becomes  but  very  slight. 

As  regards  food,  it  is  satisfactory  to  think  that 
with  care  any  possible  risks  may  be  entirely 
avoided.  Milk,  wherein  lies  the  chief  danger,  should 
never  on  any  account  be  drunk  without  being 
previously  boiled,  while  if  this  be  done  even  virulent 
milk  is  rendered  innocuous  since  the  bacilli  are 
thereby  destroyed.  It  may  nevertheless  be  hoped 
that  in  the  future  the  use  of  tuberculin  may  be 
greatly  extended,  so  that  a  pure  milk-supply  may  be 
thus  obtained.  Concerning  meat  the  possible  risk 
is  less  serious.  Animals  extensively  diseased  are 
now  confiscated  by  the  authorities,  and  for  the 
reasons  already  given  the  meat  of  animals  only 
slightly  infected  is  rarely  dangerous.  Thorough 
cooking,  however,  as  an  additional  safeguard  should 
always  be  advised. 

Lastly,  to  guard  against  the  possibility  of  inocula- 
tion, those  much  associated  with  consumptives,  or 
who  are  in  the  habit  of  performing  autopsies  on 
tuberculous  subjects,  should  be  careful  to  cover  with 
collodion  all  cracks  and  abrasions  on  the  hands  and 
exposed  parts.  If  this  be  done,  the  danger  from  this 
form  of  infection  becomes  extremely  small. 

Treatment. — The  remedial  measures  generally 
adopted  in  cases  of  tuberculosis  will  be  found 
described  in  other  portions  of  this  work.  The 
specific  treatment  of  the  disease  need  alone  be  here 
briefly  referred  to.  It  may  be  discussed  under  the 
two  following  headings  :  — 

I.  Tlie  tuberculifi-treatment. — Into  the  history 
of  this  treatment  it  is  unnecessary  to  enter.  It  may 
suffice  to  state  that,  according  to  Koch,  a  cure  may 
be  effected  in  very  many  cases  of  early  pulmonary 
disease  by  the  continued  use  of  the  drug.  To  effect 
this  it  is  essential  that  the  cases  be  early  ones,  and 
that  the  tuberculin  (either  the  original  tuberculin  of 
1890,  for  further  details  of  whichjtJ^p.  1745,  or  the 
modified  'Tuberculin  O,'  suggested  in  1897)  be 
injected  in  minute  doses,  and  only  after  the  patient's 
temperature  has  remained  normal  for  at  least  24  hours 
previously.  In  later  and  rapidly  advancing  cases 
its  use  is  contra-indicated  or  even  harmful.  It  can 
be  seen,  therefore,  that  since  the  cases  in  which 
alone  it  is  indicated  are  precisely  those  in  which 
other  forms  of  treatment  offer  the  largest  measure 
of  success  its  use  must  always  remain  limited.  Partly 
on  this  account,  and  partly  also  because,  accord- 
ing to  Virchow,  the  drug  is  sometimes  not  free 
from  danger,  a  dissemination  of  the  bacilli  and  a 
spread  of  the  disease  following  its  use,  its  employ- 
ment as  a  therapeutic  agent  is  now  rare.  Even  in 
lupus,  indeed,  in  which  the  results  were  at  first  so 
encouraging,  further  experience  has  shown  that  the 
benefit  is  only  temporary,  and  that  a  permanent 
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cure,  if  it  ever  occurs,  is  most  exceptional.  The 
therapeutic  use,  therefore,  of  tuberculin,  except, 
perhaps,  as  an  adjunct  to  the  open-air  treatment  in 
certain  very  early  cases  of  pulmonary  tuberculosis, 
can  hardly  be  recommended. 

2.  Seyiim-treatinent. — The  striking  value  of  the 
anti-diphtheritic  serum  led  almost  at  once  toattempts 
to  manufacture  a  serum  which  should  be  equally 
effective  in  the  case  of  tuberculosis.  Very  nume- 
rous experiments  in  this  direction  have  been  made, 
some  using  the  natural  serum  of  various  animals, 
themselves  more  or  less  immune  to  the  disease, 
others  again  employing  the  scrum  only  after  sul)ject- 
ing  the  animals  to  repeated  injections  of  living  and 
dead  tubercular  cultures  or  of  their  toxines.  In  some 
cases  the  results  obtained  have  been  encouraging, 
notably  those  of  Maragliano,  but  as  yet  no  practical 
results  have  followed  from  them.  No  good  purpose 
would  accordingly  be  served  by  describing  in 
this  article  the  various  experiments  in  greater 
detail. 

So  far,  therefore,  it  must  be  confessed  that  the 
treatment  of  tuberculosis  along  specific  lines  has 
made  but  little  progress.  In  the  near  future,  indeed, 
it  may  be  hoped  that  great  developments  in  this 
direction  may  be  attained,  but  until  this  time 
arrives  we  must  continue  to  trust  as  heretofore 
in  other  remedies  and  in  other  measures.  Mean- 
while we  must  do  all  in  our  power  to  check  the 
spread  of  the  disease  by  careful  attention  to  the 
preventive  measures,  which  have  been  already 
described.  1'.  Horton-Smith. 

TUBULAR.— A  term  employed  to  denote  (i)  a 
peculiar  quality  of  sound,  indicated  by  the  name, 
either  elicited  by  percussion,  or  heard  on  ausculta- 
tion, in  certain  conditions  {see  Physical  E.\ami- 
NATION)  ;  or  (2)  that  which  pertains  to  the  tubules 
of  an  organ,  e.g.  tubular  nephritis. 

TUMOURS.— Synon.  :  Fr.  Tumairs ;  Ger. 
Geschwuhie. 

Definition. — In  the  broadest  sense  of  the  word, 
a  tumour  signifies  a  swe/lhig,  and  must  therefore 
include  conditions  so  far  apart  as  a  phantom-tumour, 
a  hypertrophied  muscle,  an  abscess,  a  hernia,  or  a 
cancer  ;  but  in  its  more  restricted  sense  its  applica- 
tion is  confined  to  a  swelling  caused  by  some  form  of 
itew-grovjth. 

Classification.  —  The  separation  of  new- 
growths  into  benign  and  malignant,  though  very 
useful  as  an  approximate  clinical  distinction,  is  not 
admissible  in  a  scientific  discussion.  Nor  again  is 
one  that  is  founded  upon  the  seat  or  shape  of  the 
tumour  sufficiently  accurate  for  the  purpose.  This 
arrangement  would  involve  such  antiquated  terms 
as  parenchymatous  or  superficial,  nodules,  infiltra- 
tions, fungus-growths,  &c.  The  true  classification 
must  depend  upon  the  actual  structure,  that  is,  the 
microscopical  characters  of  the  growth.  Such  a 
classification  is  the  following  : — 

A.  Tumours  composed  of  a  normal  tis- 
sue of  the  adult  human  body,  or  of  such  a 
tissue  very  slightly  modified. — (i)  Fibroma, 
hard  and  soft,  including  Cheloid  ;  (2)  Lipoma  ; 
(3)  Chondroma;  (4)  Osteoma;  (5)  Papilloma 
(warts  and  corns);  (6)  Adenoma;  (7)  Lymphade- 
noma  ;  (8)  True  Myoma,  including  Myo-fibroma  ; 
(9)  True  Neuroma;  (10)  Angioma;  and  (11) 
Lymphangioma. 


B.  Tumours  consisting  of  some  modifica- 
tion of  embryonic  connective  tissue,  that  is, 
the  Sareoinata.  —  (i)  Round-celled  sarcoma,  includ- 
ing Glioma  ;  (2)  Oval-celled  sarcoma  ;  {3)  Spindle- 
celled  sarcoma,  large  and  small  ;  (4)  Alveolar  sar- 
coma ;  (5)  Mixed  sarcoma  ;  (6)  Myeloid  sarcoma  ; 
(7)  Myxoma;  (8)  Osteosarcoma;  (9)  Chondro- 
sarcoma; (10)  Melanotic  sarcoma;  and  (11) 
Psammoma. 

C.  Tumours  consisting  of  a  modification 
of  epidermic,  epithelial,  and  secreting- 
gland  structures. — These  forms  of  new-growth 
are  described  in  special  articles.  See  Cancer  ;  and 
Rodent  Ulcer. 

D.  Tumours  consisting  of  an  inflam- 
matory growth. — (I)  Simple. — Granulation- 
tumours,  Osteophytes,  &-C.  (z)  Specific.  —  Depend- 
ing on  the  presence  of  syphilis,  tuberculosis,  leprosy, 
glanders,  actinomycosis,  and  conditions  due  toother 
parasitic  organisms. 

The  inflammatory  tumours  included  under  this 
class  do  not  come  strictly  within  the  scope  of  the 
present  discussion  ;  its  various  sub-divisions  must 
be  sought  under  the  description  of  the  diseases 
which  give  rise  to  them,  in  the  several  articles 
bearing  their  respective  names. 

E.  Cysts. — This  division  is  also  dealt  with  in  a 
separate  article.    See  Cysts. 

A.  Tumours  composed  of  a  normal  tissue 
of  the  adult  human  body.  —  In  this  class  are 
included  representatives  of  each  of  the  primary 
tissues  of  the  adult  body.  The  members  of  it, 
therefore,  differ  widely  in  structure  and  appearance  ; 
but  they  are  distinguished  from  those  of  the  second 
and  third  classes  by  one  important  feature,  namely, 
that,  though  often  multiple,  they  show  little  or  no 
tendency  to  return  after  complete  removal — that  is, 
they  are  essentially  benignant.  To  this  may  be 
added  another  less  characteristic  distinction,  namely, 
that  they  have  but  little  tendency  to  ulcerate  ;  and 
that,  as  a  result,  if  they  interfere  with  life  at  all,  it 
is  by  pressure  on  important  organs,  or  in  such  an 
accidental  way  as  by  the  bleeding  which  may  result 
from  a  uterine  fibroid,  rather  than  by  the  produc- 
tion of  direct  constitutional  disturbance. 

I.  Fibromata. — DefinitiOiN. — Tumours  con- 
sisting simply  of  filirous  tissue  or  some  modification 
of  it. 

Varieties,  Clinical  Characters,  anu 
Microscopical  Appearances. — Fibromata  may 
be  divided  into  soft  and  liard  fibromata. 

[a)  Soft  fibrous  tumoiirs. — The  soft  fibromata  are 
simple  masses  of  connective  tissue,  occurring  in  the 
submucous  or  subcutaneous  structures,  and  generally, 
but  not  always,  more  or  less  pedunculated.  In 
many  cases  there  are  overgrown  papillre  on  the 
surface  ;  and  overgrown  and  distorted  glands  of 
the  skin  or  mucous  membrane  are  often  entangled 
among  the  meshes  of  the  tumour.  The  subcutaneous 
variety  occurs  in  all  parts  of  the  body,  but  is  per- 
haps most  common  in  the  laljia  majora  and  the 
lower  limbs  ;  and  to  it  the  name  of  iiiolhiscttm 
fbrosuin  has  been  applied.  These  tumours  often 
contain  a  considerable  amount  of  fat,  and  thus 
approach  the  lipomata.  They  often  appear  oede- 
matous ;  and  may  undergo  calcareous  or  other 
forms  of  degeneration.  The  sitbmiicous  variety  in- 
cludes the  simple  polypi  of  the  nose.  In  these  the 
fibrous  tissue  is  somewhat  modified  ;  the  ordinary 
connective-tissuecells,  oval,  oat-shaped,  or  branched, 
being  embedded  in  a  more  or  less  copious  gelatinous 
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(?  mucous)  matrix.  Such  tumours  are  nearly  re- 
lated, on  the  one  hand,  to  the  myxomata,  and  are 
covered  by  a  mucous  membrane  corresponding  to 
the  region  in  which  they  occur — ciliated,  for 
example,  in  the  nose  (Plate  XIX.),  and  columnar 
in  the  intestine.  On  the  other  hand,  they  often 
contain  in  their  interior  the  characteristic  glands  of 
the  part  they  affect,  and  thus  approximate  to  the 
adenomata.  To  the  naked  eye  they  have  a 
gelatinous  appearance. 

(/')  Hard  fibrous  tii/noiirs. — These  tumours  are 
made  up  of  pure  fibrous  tissue,  but  it  is  very  diffi- 
cult to  draw  the  line  between  them  and  some  forms 
of  sarcoma.  They  are  firm,  usually  encapsuled, 
and  often  pedunculated.  To  the  naked  eye  a  sec- 
tion is  white  or  pinkish,  and  presents  an  appearance 
as  if  its  component  parts  were  arranged  concen- 
trically round  a  number  of  points.  This  appear- 
ance is  more  marked  on  microscopical  examination, 
which,  while  it  shows  this  concentric  arrangement 
in  bundles  that  have  been  cut  across,  exhibits  others 
which  have  been  divided  longitudinally  (see  Plate 
XIX.).  Hard  fibromata  occur  in  many  situations  : 
in  the  subcutaneous  tissue,  including  among  others 
the  cheloid  tumours,  the  fibrous  tumours  of  the 
pinna,  which  are  sometimes  caused  by  the  piercing 
of  the  ears  for  earrings,  or  may  result  from  the 
ha;matomata  not  infrequently  met  with  in  idiots, 
and  some,  at  least,  of  that  peculiar  class  of  tumours 
called  '  the  painful  subcutaneous  tubercle  '  ;  in  sub- 
mucous tissues,  including  many  of  the  naso-pharyn- 
geal  polypi  ;  in  connection  with  the  periosteum, 
including  the  fibrous  epulis,  which  probably  often 
starts  as  a  myeloid,  the  so-called  fibrous  tumours  of 
bone,  and,  according  to  some  authorities,  though 
this  is  doubtful,  some  kinds  of  subungual  exostosis  ; 
in  nerves,  including  the  common  neuromata,  and 
bulbous  nerves  in  a  stump  ;  and  in  the  intermuscular 
planes.  They  are  liable  to  various  forms  of  de- 
generation ;  they  often  calcify  ;  and  those  in  con- 
nection with  the  periosteum  may  undergo  ossifica- 
tion. Some  fibrous  tumours  cause  serious  danger 
to  life  from  the  position  they  occupy  ;  it  will  be 
enough  to  cite  the  cases  of  naso-pharyngeal  polypi, 
and  polypi  of  the  uterus. 

Treatment. — Fibromata  can  only  be  treated, 
if  interference  of  any  kind  be  necessary,  by  com- 
plete removal,  the  nature  of  the  operation  depend- 
ing upon  the  position  of  the  growth.  If  completely 
removed,  except  in  the  case  of  cheloid  tumours, 
they  have  no  tendency  to  recurrence. 

2.  Lipoma.  —  Definition. — A  tumour  com- 
posed of  normal  adipose  tissue. 

Varieties  and  Clinical  Characters. — 
Occasionally  more  or  less  extensive  local  hyper- 
trophies of  the  subcutaneous  fatty  layer  occur.  To 
these  the  name  '  diffuse  lipoma  '  is  applied.  They 
occur  usually  in  those  who  are  addicted  to  alcohol, 
and  especially  those  who  take  freely  of  malt  liquors. 
The  circumscribed  lipoma  is  a  well  defined  tumour, 
made  up  of  a  larger  or  smaller  number  of  overgrown 
fat-lobules.  These  are  sometimes  of  enormous  size, 
so  that  only  two  or  three  are  found  in  a  tumour  of 
considerable  dimensions.  The  skin  presents  a 
very  characteristic  dimpling,  when  moved  to  and 
fro  over  such  a  subcutaneous  fatty  tumour.  The 
superficial  parts  of  the  mass  may  generally  be 
easily  separated  from  the  surrounding  structures 
during  an  operation  for  its  removal  ;  but  the  deeper 
parts,  often  consisting  of  smaller  lobules,  and 
generally  containing  a  vessel  of  some  magnitude, 


require  more  careful  enucleation.  Fatty  tumours 
are  met  with  in  all  parts  of  the  body  in  which 
adipose  tissue  is  normally  developed.  The  writer 
once  met  with  a  fatty  tumour  inside  the  spinal 
column.  They  may  occur  congenitally,  but  are 
more  common  in  middle  and  advanced  life.  They 
are  often  multiple,  and  are  apparently  in  some 
cases  developed  as  the  result  of  pressure  ;  and 
sometimes  they  are  remarkably  symmetrical.  They 
involve  no  danger  to  life,  but  are  often  very  painful, 
as  the  result  of  pressure  upon  cutaneous  nerves. 
Microscopically,  the  structure  is  that  of  ordinary 
adipose  tissue. 

Treatment. — Though  fatty  tumours  are  said  to 
shift  their  position,  and  sometimes  to  diminish  in 
size  spontaneously,  they  are  not  to  be  dispersed  by 
internal  remedies  or  external  applications.  If 
necessary,  they  must  be  removed  by  the  knife,  an 
operation  which,  as  already  mentioned,  is  usually 
easy  in  the  case  of  the  circumscribed  variety.  The 
removal  of  diffuse  lipomata  is  difficult,  and  hemor- 
rhage is  free.  It  is  said  that  if  they  result  from 
lieer-drinking  they  will  diminish  if  the  habit  be  dis- 
continued. It  is  to  be  observed  that  recurrence  may 
take  place  unless  they  be  completely  removed. 

3.  Chondromata.  —  Definition.  —  Tumours 
made  up  altogether,  or  in  great  measure,  of  car- 
tilage. 

Varieties,  Course,  and  Clinical  Charac- 
ters.—  Cartilage-tumours  may  be  divided  into 
those  which  grow  in  connection  with  a  hojie  ;  and 
those  which  are  developed  in  the  soft  parts. 

Cartilaginous  tiiinotirs  growing  in  connection 
with  bone. — These  may  be  again  suVjdivided  into 
those  which  grow  from  the  surface  of  the  bone— 
ecchondromata  ;  and  those  which  grow  from  the 
interior — enchondroinata.  The  latter  are  the  sim- 
plest form  of  cartilage-tumours  ;  they  commence 
usually  during  the  period  of  adolescence,  and  affect 
by  preference  the  fingers  and  toes,  but  are  occa- 
sionally found  elsewhere  ;  they  are  almost  alwa)'S 
multiple,  but  never  show  a  malignant  tendency  ; 
they  may  reach  a  very  considerable  size  ;  and  they 
are  sometimes  coated  with  a  thin  layer  of  bony 
tissue.  The  ecchondromata  are  developed,  as  a 
rule,  during  a  later  period  of  life  ;  are  found  in  con- 
nection with  any  of  the  bones  of  the  body  ;  and 
often  attain  an  enormous  size,  as,  for  example,  in 
the  pelvis.  Some  of  these  tumours,  to  which  Vir- 
chow  has  given  the  name  of  osteoid  chondroma, 
such  as  are  occasionally  found  forming  elongated 
swellings  in  the  shaft  of  a  long  bone,  present  a  high 
degree  of  malignancy,  recurring  as  such  in  distant 
parts  of  the  body. 

Cartilaginous  tu?nours  of  the  soft  parts. — These 
tumours  occur  principally  in  connection  with  cer- 
tain glands,  and  especially  in  the  neighfjourhood  ot 
the  parotid,  and  in  the  testicle.  It  has  been  sug- 
gested that  they  may  originate  from  some  remains 
of  foetal  structures.  Rarer  situations  for  such 
tumours  are  the  submaxillary  gland,  the  breast,  the 
ovary,  the  lachrymal  gland,  the  kidney,  and,  it  is 
said,  the  lung.  These  tumours  are  comparatively 
seldom  pure,  but  are  usually  mixed  with  myxoma- 
tous, adenoid,  or  sarcomatous  structure  ;  the  degree 
of  such  admixture  determining  in  great  part  the 
benignity  or  malignancy  of  the  growth. 

An  account  of  the  so-called  ossifying  chondro- 
niata  is  given  under  heading  4. 

Naked-Eye  Appearances.  —  Cartilaginous 
tumours  vary  very  much  in  density  ;  the  hardest 
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contain  fibrous  tissue,  and  are,  in  fact,  fibro-carti- 
laginous  growths  ;  the  softest  are  very  soft,  and  are 
very  closely  related  to  the  myxomata  ;  indeed,  it 
may  be  held  that  many  myxomata  are  merely 
varieties  of  chondroma.  Some  chondromata  soften, 
either  in  many  parts  or  in  the  centre,  giving  rise  to 
one  or  more  cysts  in  the  interior  ;  the  bursting  of 
such  may  lead  to  a  permanent  sinus.  Other  forms 
of  degeneration  are  not  uncommon,  and  especially 
calcification.    True  ossification  is  not  rare. 

Microscopical  Characters. — Microscopically 
the  structure  often  diff"ers  widely  in  different  speci- 
mens of  chondroma,  and  in  different  parts  of  the 
same  tumour  ;  the  matrix  may  be  hyaline  or  fibrous  ; 
and  the  cells  round,  irregular,  stellate,  or  much- 
branched  (Plate  XIX.).  It  will  easily  be  under- 
stood that  with  a  soft  hyaline  matrix  and  much- 
branched  cells,  the  appearance  of  myxoma  is  very 
closely  simulated. 

Treatment. — Bearing  in  mind  the  great  variety 
of  these  tumours,  it  will  be  seen  that  it  is  impossible 
to  sum  up  the  treatment  of  them  in  a  few  words. 
The  simple  enchondromata  of  the  fingers  should 
only  be  removed  to  cure  deformity  or  similar  in- 
convenience. As  a  rule,  other  forms  should  be  re- 
moved as  early  as  possible  ;  but  many  chondromata 
spring  from  regions  which  are  altogether  beyond 
the  reach  of  the  surgeon's  knife. 

4.  Osteomata.  —  Definition.  —  Tumours 
composed  of  bone. 

Varieties. — If  the  inflammatory  exostoses  be 
excluded,  such  as  those  which  are  found  round  a 
joint  affected  with  chronic  rheumatoid  arthritis,  or 
those  which  depend  upon  the  ossification  of  a  node, 
or  of  inflammatory  products  in  the  external  audi- 
tory meatus,  we  may  divide  this  class  of  tumours  as 
follows  :  — 

(a)  Osteomata  developed  as  such  on  the  exterior 
of  a  bone,  including  the  ivory  exostosis — periosteal 
exostoses. 

{b)  Osteomata  developed  as  such  in  the  interior 
of  a  bone — enostoses. 

(<■)  Pedunculated  exostoses. 

(d)  Osseous  tumours  of  tlie  soft  parts. 

(e)  Osseous  tumours  produced  by  the  ossification 
of  other  kinds  of  new-growths. 

(/)  And  lastly  (though  not  strictly  under  the 
same  category)  the  odontomata. 

(a)  Periosteal  exostoses.  —  These  are  irregular 
bony  tumours,  appearing  usually  in  adult  life  ;  they 
are  directly  continuous  with  the  bone  from  wliich 
they  spring  ;  and  are  composed  sometimes  of  can- 
cellous structure,  with  a  thin  coating  of  compact 
tissue,  but  much  more  frequently  of  denser  material. 
They  most  often  affect  the  bones  of  the  face,  where 
they  produce  horrible  and  distressing  deformities  ; 
but  are  also  found  on  the  skull,  in  the  meatus  of  the 
ear,  or,  more  rarely,  on  the  long  bones.  From  the 
importance  of  the  neighbouring  structures  it  is,  in 
most  cases,  impossible  to  remove  them,  but  where 
it  is  possible  and  advisable,  as  for  example  in  the 
ear,  they  should  be  removed  with  the  gouge  and 
hammer,  or  by  means  of  a  drill.  Some  of  these 
tumours  are  of  extreme  density,  and  have  hence 
been  called  ivo7y  exostoses  ;  these,  when  they  affect 
the  upper  jaw,  their  commonest  seat,  must  be  dis- 
tinguished from  the  odontomata,  to  be  presently 
described. 

(b)  Enostoses. — Enostoses  need  only  be  men- 
tioned in  order  to  point  out  their  extreme  rarity  ; 
but  it  may  be  remarked  that  many  of  the  last- 


described  series  of  tumours  probably  spring  from 
the  diploe  of  the  cranial  bones,  and  should  thus, 
perhaps,  more  properly  be  included  under  this 
heading.  Certain  bony  enlargements,  the  pathology 
of  which  is  not  understood,  such  as  Leant iasis  Ossca, 
must  be  mentioned  here.  These  may  result  in  great 
disfiguration,  and  from  pressure  on  nerves  cause 
great  pain.  Extensive  surgical  operations  are  some- 
times undertaken  for  their  removal. 

{c)  Pedunculated  exostoses.  —  The  pedunculated 
exostosis,  or  ossifying  chondroma,  is  a  subperiosteal 
chondroma,  with  a  tendency  to  ossification,  de- 
veloped in  young  people,  near  the  junction  of  an 
epiphysis  with  a  diaphysis.  They  are  common  in 
the  subjects  of  rickets. 

Pedunculated  exostoses  approach  the  spherical 
shape,  but  are  sometimes  irregular  or  flattish,  and 
often  tuberculated.  The  peduncle  varies  in  its  rela- 
tive size,  the  growth  being  often  nearly  sessile.  On 
section  the  tumour  shows  a  layer  of  periosteum 
superficially  ;  beneath  this  is  a  layer  of  cartilage, 
sometimes  thick,  sometimes  almost  imperceptible. 
The  deeper  part  of  the  cartilaginous  layer  is  calci- 
fied, and  looks  like  imperfectly  formed  bone.  The 
centre  of  the  tumour  consists  of  true  bone,  with 
Haversian  systems  complete,  and  is  directly  con- 
tinuous with  the  tissue  of  the  bone  itself.  The  can- 
celli  are  sometimes  dilated  so  as  to  form  actual  cysts 
containing  clear  fluid.  In  adult  life  the  layer  of 
cartilage  ma}'  disappear  ;  the  tumours  always  cease 
to  grow. 

The  microscopical  appearance  answers  exactly  to 
the  structure  which  is  apparent  to  the  naked  eve 
(Plate  XIX.). 

These  tumours  occur  most  often  near  the  ends  of 
the  long  bones,  but  may  be  found  elsewhere  ;  on 
the  scapula,  for  example.  They  are  often  multiple 
and  symmetrical,  and  if  multiple  are  frequently 
hereditary.  In  certain  situations,  as,  for  instance, 
on  the  inner  side  of  the  knees,  they  may  cause  much 
inconvenience,  from  the  pain  produced  !jy  pressure 
as  in  riding,  or  from  the  catching  and  sudden  slip- 
ping over  the  tumour  of  tendons  or  other  fibrous 
structures  in  the  neighbourhood.  For  this  reason, 
or  from  their  size,  they  may  require  removal.  This 
may  be  done  freely  if  antiseptic  precautions  be 
adopted  ;  otherwise  the  opening  of  the  cancellous 
structure  of  the  bone,  and  the  danger  of  wounding 
the  contiguous  joint,  may  perhaps  involve  greater 
risk  than  the  amount  of  inconvenience  entailed  b\' 
the  tumour  would  justify.  They  have  sometimes 
been  either  purposely  or  accidentally  separated  from 
their  attachment  by  a  blow,  without  inflicting  a 
wound  on  the  soft  parts  at  all.  Unless  the  whole 
cartilage-layer  ht  removed,  recurrence  will  probably 
happen,  as  growth  of  the  tumour  takes  place  by  in- 
crease of  this  layer  only,  the  process  of  calcification 
and  subsecjuent  ossification  being  secondary,  and,  so 
to  speak,  accidental. 

{d)  Osseous  tumours  of  the  soft  parts. — These 
osteomata  are  also  uncommon.  They  include  such 
conditions  as  the  following  :  tumours  springing  from 
the  periosteum,  but  not  actually  united  to  the  bone  ; 
ossifying  chondromata  not  connected  with  the  bone  : 
detached  exostoses  ;  ossification  taking  place  in 
muscles  or  tendons,  such  as  that  which  is  occasionally 
met  with  in  the  adductor  longus  ;  and  perhaps  some 
other  varieties  of  greater  rarity. 

(e)  Osseous  tumours  produced  by  the  ossification  oj 
other  kinds  of  new-growths. — These  are  only  secon- 
darily, and  often  only  partially,  worthy  of  the  name 
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of  osteomata  ;  they  are  the  result  of  a  process  of 
ossification  taking  place  in  tumours  of  a  different 
nature  originally,  such  as  fibromata  or  sarcomata. 
It  must  be  remembered  that,  while  calcification  of 
new-growths  is  a  common  form  of  degeneration,  the 
occurrence  of  true  ossification  is  very  rare. 

(/)  Odoiitoinata.  — Odontomata  are  tumours  com- 
posed of  one  or  more  of  the  constituents  of  the  teeth, 
and  they  may  be  classified  accordingly :  I.  Epi- 
thelial odontomes,  arising  from  the  enamel-organ 
and  forming  encapsuled,  multilocular  cystic  tumours, 
usually  in  the  lower  jaw.  2.  Follicular  odontomes 
or  dentigerous  cysts  [see  article  Cysts).  3.  Fibrous 
odontomes,  uncommon  tumours  developed  from  the 
tooth-sac.  4.  Crementomata,  including  exostoses 
from  the  fangs,  which  are  common,  usually  small, 
and  often  extend  from  one  tooth  to  another  ;  and 
also  a  rarer  form  of  tumour,  consisting  of  larger 
masses  of  ctementum  in  which  teeth  are  embedded. 

5.  Compound  follicular  odontomes,  resulting  from 
irregular  ossification  of  the  capsule  and  containing 
numerous  small  fragments  of  caementum,  dentine,  or 
small  ill-shaped  teeth,  embedded  in  fibrous  tissue. 

6.  Radicular  odontomes  composed  of  crementum 
and  dentine,  and  growing  from  the  root.  7.  Com- 
posite odontomes,  which  are  masses  of  caementum, 
dentine,  and  enamel  indiscriminately  arranged  and 
forming  tumours  in  the  substance  of  the  jaws,  usually 
the  lower,  or  occupying  the  antrum  of  Highmore. 
Many  of  these  odontomata  are  of  great  rarity.  This 
arrangement  is  borrowed  from  Mr.  J.  Bland-Sutton. 
They  are  only  found  in  connection  with  the  jaws. 
See  Teeth,  Diseases  of. 

5.  Papillomata.  —  Definition.  —  Papillary 
and  villous  over-growths,  whether  occurring  on 
mucous  membrane,  skin,  or  serous  membrane,  which 
do  not  present  malignant  characters. 

Varieties  and  Symptoms. — Mucous  papillo- 
mata are  found  on  the  lips,  tongue,  and  soft  palate, 
and  in  the  larynx  ;  in  the  intestines,  especially  at 
the  lower  part  ;  round  the  anus  (condylomata)  ; 
in  the  bladder  (the  simple  villous  tumour)  ;  on  the 
conjunctiva  ;  and  at  the  orifice  of  the  female  meatus 
urinarius.  Epidermic  papillomata  include  warts  and 
corns,  and  may  occur  on  any  part  of  the  skin  ;  those 
about  the  external  genitals  may  reach  an  enormous 
size,  and  are  frequently  the  result  of  gonorrhoea. 
The  serous  and  synovial  papillomata  are  more  rare  ; 
under  this  class  must  be  named  the  Pacchionian 
bodies,  and  the  enlarged  synovial  fringes  which  are 
often  the  commencements  of  loose  bodies  in  joints. 
Many  papillomata  are  of  syphilitic  origin  ;  others 
may  be  caused  by  local  irritation,  as,  for  instance, 
the  cadaveric  wart,  in  which  the  papillary  growth  is 
accompanied  by  inflammation  and  suppuration  be- 
neath the  skin,  due  in  most  cases,  if  not  in  all,  to 
the  presence  of  the  tubercle-bacillus. 

Naked-Eye  Appearances.  —  The  naked-eye 
appearances  vary  very  much  with  the  locality  in 
which  the  growths  are  developed  ;  but  they  present 
this  character  in  common,  that  they  are  obviously 
composed  of  the  papillse  or  villi  of  the  part  from 
which  they  grow,  though  these  may  be  of  much 
more  than  the  natural  size.  Those  springing  from 
mucous  and  serous  membranes  are  soft,  and  usually 
moist  on  the  surface  ;  while  epidermic  papillomata 
are  dry  and  hard. 

Microscopical  Characters. — Microscopically 
papillomata  are  made  up  of  connective  tissue  con- 
taining numerous  vessels,  covered  by  the  charac- 
teristic epithelium  or  epidermis  of  the  part  ( Plate  IV. 


p.  244).  The  arrangement  of  the  connective  tissue 
and  epithelial  elements  is  a  close  imitation  of  that 
of  the  normal  tissues  from  which  they  grow.  The 
microscopical  structure  of  the  benign  polypus  of  the 
intestine  (fig.  4,  Plate  IV,  p.  244)  is  hardly  to  be 
distinguished  from  that  of  many  malignant  growths 
in  this  situation.    See  Cancer. 

Treatment.  "If  affecting  the  larynx  or  bladder, 
papillomata  may  give  rise  to  distressing  and  dan- 
gerous symptoms,  and  may  necessitate  severe  opera- 
tions for  their  extirpation.  Those  which  occur  on 
accessible  parts  are  generally  removed  without  any 
risk,  except  such  as  arises  from  their  great  vascu- 
larity ;  and  show,  as  a  rule,  but  little  tendency  to 
recur  after  complete  removal.  The  common  wart, 
however,  often  gives  great  trouble.  Various  caustics 
may  be  used,  such  as  the  acid  nitrate  of  mercury, 
fuming  nitric  acid,  caustic  potash,  glacial  acetic  acid, 
or  nitrate  of  silver  ;  salicylic  acid  is  also  often  ex- 
tremely useful  ;  but  while  these  remedies  are  some- 
times efficacious,  the  warts  will  often  recur  with  the 
greatest  possible  obstinacy.  At  the  same  time  it 
must  be  remembered  that  they  frequently  show  a 
most  capricious  tendency  to  spontaneous  cure  ;  the 
surgeon  will  sometimes  be  mortified  at  finding  that 
while  his  energies  have  been  devoted  with  but 
partial  success  to  the  cure  of  one  or  two  out  of  an 
extensive  crop  of  these  growths,  the  remainder 
have,  in  the  meantime,  spontaneously  disappeared. 
The  cadaveric  or  dissecting-room  wart  is  best  treated 
by  excision,  for  it  must  be  regarded  as  a  local 
tubercular  lesion  which  may  lead  to  general  infec- 
tion. The  best  local  treatment  for  condylomata  and 
gonorrhoeal  warts  is  the  application  of  some  desic- 
cating powder,  such  as  dried  alum.  It  is  well  to- 
remember  that  warts  which  remain  a  long  time  un- 
cured  are  apt  to  become  epitheliomatous  ;  and  not 
only  so,  but  that  any  chronic  irritation,  whether 
from  the  application  of  insufficient  methods  of  cure 
or  other  causes,  is  likely  to  lead  to  the  same 
result. 

6.  Adenomata. — Definition. — An  ill-defined 
group  of  tumours,  a  typical  member  of  which  is 
essentially  non-malignant,  and  is  made  up  of  tissue 
exactly  resembling  that  of  the  gland  from  which  it 
springs  ;  but  the  departures  from  the  ordinary  type 
are  so  many  and  so  varied,  and,  at  times,  so  inde- 
finite, that  it  becomes  impossible  to  draw  a  clear 
line  between  the  adenomata  and  the  carcinomata, 
or  indeed  between  the  adenomata  and  the  sarco- 
mata. 

[a)  Adenoma  of  the  Sweat-glands. — This  class  is 
said  to  include  some  non-ulcerating  cutaneous 
tumours  (the  tubular  epitheliomata  of  some  authors)  ; 
and  some  ulcerating  ones — the  cancroids  or  rodent 
ulcers  have  been  erroneously  placed  under  this 
heading.    See  Rodent  Ulcer. 

[h)  Adenoma  of  the  Sebaceous  glands. — This  is  a 
rare  tumour,  growing  on  different  parts  of  the  skin, 

Though  not  strictly  a  tumour,  that  local  hyper- 
trophy of  the  skin  of  the  nose,  to  which  the  popular 
name  of  '  grog-blossom  '  has  been  given,  must  be 
mentioned  here.  This  forms  a  nodular  purplish 
tumour,  growing  from  the  end  of  the  nose,  and 
often  reaching  an  enormous  size.  When  cut  into, 
it  bleeds  freely,  and  exudes  from  innumerable 
cavities  in  its  interior  an  inspissated  sebaceous  secre- 
tion. Microscopically  it  is  seen  that  the  connective 
tissue  and  the  vessels  are  hypertrophied,  as  well  as 
the  sebaceous  glands.  The  treatment  consists  in 
removal  by  the  knife  ;  and  cicatrisation  generally 


TUMOURS 


1759 


occurs  with  wonderful  rapidity.  Recurrence  is  not 
uncommon. 

(i  )  Adenoma  of  the  Mucous  Glands. — Under  this 
heading  might  be  included  some  of  the  simple  polypi 
of  the  nose  [see  Fibromata).  The  best  repre- 
sentative, however,  is  the  simple  polypus  of  the 
rectum.  This  is  a  sessile  or  pedunculated  roundish 
tumour,  occurring  mostly  in  children  and  young 
subjects.  It  bleeds  freely  from  the  surface,  and  is 
often  the  cause  of  painful  and  somewhat  trouble- 
some symptoms,  among  which  prolapsus  ani  is  the 
most  common.  I\IicroscopicaUy  it  consists  of  tissue 
closely  resembling  that  of  the  mucous  membrane  of 
the  rectum,  but  the  hypertrophied  follicles  are  often 
eml^edded  in  a  tissue  very  similar  to  that  which 
forms  the  basis  of  the  mucous  polypus  of  the  nose 
(Plate  IV.  p.  244).  The  treatment  is  by  removal 
either  with  the  knife  or  ligature,  or  some  form  of 
snare  or  ecraseur.  Recurrence  does  not,  as  a  rule, 
take  place. 

As  is  stated  in  the  article  Cancer,  and  as  is 
shown  on  Plate  IV.,  it  is  often  almost  impossible  to 
distinguish,  by  their  microscopical  appearances,  the 
simple  adenomata  of  the  large  intestine  from  the 
malignant  growths  affecting  the  samestructures.  The 
same  observation  applies  to  many  tumours  of  the 
jaws,  such  as  that  in  Plate  IV. ,  which,  though  classed 
among  the  adenomata,  often  exhibit  a  high  degree 
of  malignancy. 

id)  Adenoma  of  the  Breast. — The  most  typical 
adenoma  of  the  breast  is  a  rounded  tumour  of 
moderate  size,  occurring  often  at  the  margin  of  the 
gland  and  frequently  near  the  axillary  border,  com- 
pletely encapsuled,  and  consisting  of  tissue  which 
hardly  differs  from  ordinary  mammary  structure 
(Plate  IV.).  It  occurs  usually  in  young  women, 
often  during  the  child-bearing  period.  It  shows  no 
tendency  to  recur  after  removal.  A  large  number 
of  adenomata  of  the  breast  do  not,  however,  agree 
with  this  description,  either  as  regards  position  or 
structure.  In  structure  departure  may  take  place 
from  the  normal  type  in  two  directions  :  by  an  ex- 
cessive or  abnormal  development  either  (l)of  the 
epithelial  or  (2)  of  the  connective-tissue  elements. 
In  the  former  case  the  tumour,  in  proportion  to  its 
abnormality,  approaches  the  cancers  ;  in  the  latter 
it  assumes  more  and  more  closely  the  characters  of 
the  sarcomata.  Thus  we  find  some  of  the  softer 
adenomata,  as  shown  in  Plate  IV.,  exhibiting  a  ten- 
dency to  recur  after  removal,  in  the  same  way  as  a 
carcinoma,  and  with  an  almost  equal  degree  of 
malignancy  ;  while  others,  presenting  characters  like 
those  of  Plate  IV.,  may  follow  the  same  course  as 
a  sarcoma,  both  as  regards  the  manner  of  involving 
surrounding  tissues  and  the  way  in  which  they  recur 
in  the  viscera.  These  latter  are  called  adeno-sarco- 
mata,  and  often  attain  an  enormous  size.  If  the 
stroma  of  one  of  these  tumours  be  in  large  amount, 
and  fibrous  or  myxomatous,  the  names  of  fibro- 
adenoma and  myxo-adenoma  may  be  applied.  Ade- 
nomata often  contain  cysts,  and  these  cysts  not 
infrequently  intracystic  growths.  They  must  be 
treated  by  removal  of  the  growth. 

The  reader  must  be  content  with  the  foregoing 
approximate  description  of  this  important  class  of 
tumours,  the  varieties  in  the  nomenclature  of  which 
are  equal  to  the  number  of  the  authors  who  have 
written  on  the  subject.  The  writer  believes  that 
much  unnecessary  confusion  has  been  caused  by 
this  multiplication  of  names,  for  a  detailed  account 
of  which  special  works  must  be  consulted,  as  their 


discussion  would  lead  far  beyond  the  limits  of  the 
present  article. 

[e)  Other  forms  of  Adenoma. — Among  other 
rarer  forms  of  adenoma,  laearing  a  more  or  less 
close  relationship  to  the  glands  from  which  they 
spring,  may  be  enumerated  the  following  :  Adeno- 
mata of  the  testicle  or  ovary,  of  the  salivary  and 
lachrymal  glands,  and  of  the  liver,  and  some  tumours 
of  the  thyroid.  Many  of  the  symmetrical  enlarge- 
ments of  the  thyroid,  however,  are  simply  hyper- 
trophies of  the  gland  itself,  and  should  therefore  be 
classed  with  simple  hypertrophy  of  the  breast  and 
ordinary  enlarged  prostate,  rather  than  with  the 
tumours  now  under  discussion.  It  should  be  noted 
that  many  of  the  less  typical  adenomata,  especially 
those  of  the  salivary  glands  and  of  the  testicle,  fre- 
quently are  found  in  combination  with  other  hetero- 
plastic growths  such  as  chondroma,  myxoma,  or 
some  form  of  sarcoma. 

7.  Lymphadenoma. — Under  certain  circum- 
stances, for  an  account  of  which  the  reader  is 
referred  to  the  article  Lymphadenoma,  the 
lymphatic  glands  throughout  the  body  become  en- 
larged, forming  tumours,  often  of  enormous  size. 

8.  Myoma. — Definition.— A  tumour  com- 
posed of  muscular  tissue. 

With  certain  very  rare  exceptions,  the  only  form 
of  muscle-tissue  occurring  as  an  integral  part  of  a 
tumour  is  the  iinstriped  variety  ;  and  almost  the 
only  position  in  which  this  is  found  is  in  the  so- 
called  'fibroma'  (myoma)  of  the  uterus.  This 
growth  consists  of  a  mixture  of  fibrous  tissue  with 
plain  muscular  fibres  in  varying  amount,  usually 
exhibiting  the  concentric  arrangement  of  its  ele- 
ments, which  was  described  as  characteristic  of 
fibromata  generally.  Fibromata  of  the  uterus  may 
form  pedunculated  tumours  on  the  external  or  in- 
ternal surface  of  the  uterus,  or  they  may  not  extend 
lieyond  the  uterine  wall.  They  give  rise  to  a 
variety  of  special  symptoms,  and  require  special 
methods  of  treatment,  which  it  is  lieyond  the  scope 
of  this  article  to  discuss.    Sec  Uterus,  Diseases  of 

Striped  muscular  fibre  has  been  found  in  a  few 
cases  of  congenital  tumour  of  the  kidneys  ;  and  the 
writer  has  also  seen  it  in  a  fatty  tumour  growing 
inside  the  spinal  canal. 

9.  Neuromata.  —  Definition.  —  Tumours 
composed  essentially  of  any  form  of  nerve- tissue. 

The  majority  of  neuromata  are  really  fibromata, 
tliat  is,  fibrous  tumours  developed  among  and  around 
the  filires  of  the  nerve  from  which  they  spring. 
The  idiopathic  forms  are  sometimes  single,  but 
generally  multiple,  of  small  size,  very  hard,  and 
affecting  usually  the  branches  of  a  particular  cuta- 
neous nerve.  The  amount  of  pain  and  tenderness 
caused  by  these  growths  varies  very  much,  but  is 
sometimes  excessive.  A  clinical  feature  of  some  use 
in  diagnosis  is  the  fact  that  they  usually  move  readily 
in  the  lateral,  liut  very  imperfectly  in  the  vertical 
direction.  What  may  lie  called  traumatic  neuro- 
mata are  fibromata  containing  tortuous  outgrowths 
of  the  nerve-fibres  developed  at  the  end  of  a  divided 
nerve  in  a  stump.  These  often  cause  excessive 
pain  and  peculiar  reflex  phenomena  ;  while  they 
show  a  remarkable  tendency  to  recur  after  removal. 
Neuromata  on  the  cranial  nerves  are  rare  ;  they 
may  cause  serious  and  characteristic  symptoms. 
Still  rarer  are  the  true  neuromata  of  the  brain 
and  spinal  column,  and  those  occasionally  met 
with  in  connection  with  the  nerves  or  ganglia  of 
the  sympathetic. 
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It  must,  not  be  forgotten  that  less  simple  tumours 
not  infrequently  affect  nerves,  such  as  the  various 
forms  of  sarcoma,  or  myxoma.  No  special  descrip- 
tion of  these  growths  in  this  situation  is,  however, 
required. 

10.  Angioma. — Synon.  :  Telangeiectasis. 
Definition. — A  tumour  composed  of  blood- 
vessels. 

Angiomata  divide  themselves  naturally  into  those 
in  which  the  capillary  element  predominates  ;  and 
those  which  are  chiefly  made  up  of  cavernous  tissue. 

[a)  Capillary  angiomata.  —  DESCRIPTION.  — 
These  are  the  ncevi,  which,  while  they  sometimes 
form  tumours  of  some  magnitude,  often,  as  in  the 
case  of  so-called  '  claret-cheek,'  involve  no  increase 
in  the  size  of  the  affected  part.  N;ievi  are  nearly 
always  congenital,  hence  the  term  'mother's  mark.' 
They  may  be  subdivided  into  cutaneous  and  sub- 
ciitaneotis  nsevi.  The  former  are  of  a  more  or  less 
bright  red  colour,  and  affect  only  the  cutaneous 
structures  or  mucous  membrane  ;  the  latter,  as  seen 
through  the  skin,  in  cases  where  this  remains  un- 
affected, have  a  purplish  tint,  and  may  involve  any 
of  the  deeper  structures  of  the  body.  They  are 
usually  as  circumscribed  as  fatty  tumours,  and  very 
commonly  involve  the  skin.  Nosvi  often  grow  with 
extreme  rapidity,  and  though  they  involve  no  danger 
to  life  (except  in  such  rare  conditions  as  when 
serious  or  fatal  hLnemorrhage  occurs  from  a  mievus  of 
the  pelvis  of  the  kidney  or  of  the  rectum),  they 
may  cause  serious  inconvenience  and  great  dis- 
figurement. Sometimes,  however,  they  exhibit  a 
tendency  to  spontaneous  disappearance,  and  often 
they  remain  permanently  stationary.  They  are 
liable  to  various  forms  ot  degeneration,  notably  the 
cystic,  and  the  ulcerative  or  suppurative. 

Microscopically  a  nsevus  is  composed  of  large 
capillaries,  among  which  are  seen  arterial  and 
venous  trunks  of  larger  size.  Between  the  vessels 
is  found  connective  tissue  or  fat,  and  sometimes  the 
special  constituents  of  the  skin,  such  as  sweat-glands 
or  sebaceous  glands.  The  naevus-element  enters 
rather  largely  into  the  composition  of  some  other 
tumours,  and  notably  of  congenital  moles  (benign 
melanoses). 

Treatment. — Inflammation  of  a  naevus  gene- 
rally leads  to  spontaneous  cure  ;  nature  thus  sug- 
gesting one  of  the  best  methods  of  treatment  at  the 
disposal  of  the  surgeon,  namely,  the  injection  of 
the  tumour  with  some  suitable  irritant,  such  as 
carbolic  acid.  In  adopting  this  line  of  treatment, 
it  must  be  remembered  that  a  danger  exists  of  the 
irritating  fluid  entering  a  larger  vessel,  and  by  pass- 
ing to  the  heart  and  setting  up  coagulation  there 
causing  instant  death  ;  this  may  be  guarded  against 
by  the  application  of  a  temporary  ligature.  Other 
recognised  and  useful  plans  of  treatment  are  the 
following :  electrolysis,  puncture  with  the  actual 
cautery,  and  complete  excision  of  the  mass.  The 
last  in  available  situations  affords  the  most  speedy 
cure,  and  often  leaves  the  least  conspicuous  scar. 
Resort  is  now  seldom  had  to  the  ligature  or  treat- 
ment by  pressure  or  the  application  of  caustics. 

(b)  Cavernous  angiomata.  —  DESCRIPTION.  — 
Those  angiomata  which  are  made  up  of  larger 
vessels,  and  which  are  hence  called  the  cavernous 
angiomata,  from  their  resemblance  in  structure  to 
erectile  tissue,  consist  of  cavernous  spaces,  com- 
municating by  smaller  or  larger  vessels,  and  sepa- 
rated by  trabeculae  of  greater  or  less  thickness  and 
substance.     These  are  the  pulsating  ncevi,  and 


perhaps  some  of  the  so-called  aneurysms  by  ana- 
stomosis. They  are  of  a  more  dusky  colour  than 
simple  nasvi,  and  often  present  a  distinct  thrill  or 
bruit,  which  is  perceptible  both  to  the  patient  and 
to  the  surgeon.  They  are  sometimes  encapsuled, 
sometimes  diffused  ;  and  in  the  latter  case  show  an 
almost  malignant  tendency  to  involve  neighbouring 
structures.  The  pulsation  is  often  a  most  distress- 
ing symptom  to  the  patient,  if  the  tumour  be  found 
occupying  such  positions  as  the  pinna  of  the  ear  or 
the  fat  of  the  orbit,  both  of  which  situations  are  not 
at  all  uncommon  for  the  occurrence  of  the  disease. 
Microscopically  a  cavernous  angioma  presents  fibrous 
trabeculae,  lined  with  the  characteristic  vascular 
endothelium,  and  in  parts  perhaps  separated  by 
layers  of  areolar  or  any  other  tissue  which  the 
tumour  may  happen  to  involve. 

Treatment. — The  treatment  must  be  pursued 
on-  the  same  lines  as  that  for  the  simple  forms  of 
ncevus.  It  should,  however,  be  undertaken  with 
caution  ;  for  injection  is  a  much  more  dangerous 
proceeding  on  account  of  the  large  size  of  the 
vessels,  and  excision  is  apt  to  be  accompanied  with 
serious  htcmorrhage,  because  of  the  enlargement  of 
the  vessels  in  the  neighbourhood. 

II.  Lymphangioma. —Definition. — A  rare 
kind  of  tumour,  which  may  briefly  be  described  as 
a  cavernous  angioma  made  up  of  lymphatic  vessels. 

To  this  class  belong  some  curious  and  uncommon 
flat  pinkish  elevations  of  the  skin,  characterised  by 
the  presence  of  minute  vessels  containing  clear 
fluid,  and  particularly  prone  to  erysipelatous  in- 
flammation. It  also  in  all  probability  includes  the 
cystic  hygromata  occasionally  met  with  congenitally. 
See  Cystic  Lymphangioma. 

B.  Sarcomata. — Definition. —It  is  to  be 
regretted  that  the  term  '  sarcoma '  has  not  been 
allowed  to  slip  out  of  pathological  terminology. 
From  the  days  of  Galen  almost  to  our  own  time  it 
has  served,  in  the  hands  of  different  authors,  to 
designate  different  classes  of  tumours,  sometimes  of 
the  simplest,  .sometimes  of  the  most  malignant 
character.  Virchow,  however,  has  given  a  meaning 
to  the  word  which  is  now  generally  recognised  by 
pathologists.  He  includes  under  sarcomata  those 
new-growths  which,  while  they  do  not  actually  con- 
sist of  any  of  the  tissues  of  the  adult  body,  are 
evidently  built  on  the  connective-tissue  type,  and 
consist  of  a  modification  of  the  connective  tissue  of 
the  embryo.  They  are  thus  very  closel}'  related  to 
some  of  the  simple  tumours,  and  indeed  often 
include  portions  of  some  normal  tissue,  such  as  bone, 
cartilage,  or  fibrous  tissue — a  fact  which  necessitates 
the  employment  of  complicated  and  confusing 
names,  including  osteosarcoma,  chondrosarcoma, 
fibrosarcoma,  and  such-like. 

Certain  forms  of  sarcoma,  especially  of  the  round- 
celled  variety,  are  believed  to  originate  in  the 
endothelial  lining  of  lymphatics  or  capillary  blood- 
vessels. To  these  tumours  the  name  endothelioma 
has  been  applied.  The  subject  will  be  referred  to 
later  on. 

Microscopical  Characters.  —Histologically, 
then,  a  sarcoma  is  made  up  simply  of  cells  of  the 
connective-tissue  type,  which  may  assume  very 
various  shapes  and  sizes  in  different  tumours,  and 
which  are  surrounded  by  a  varying  amount  of  inter- 
cellular substance. 

Clinical  Characters.  —  Theoretically  sar- 
comata should  always  be  developed  in  one  of  the 
connective-tissue  structures,  and  practically  they  are 
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Fig.  4.— Ossifying  Chondroma. 


Fig.  9.  — .Small  Round-celled  Saixnma. 
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Fig.  13.— Alveolar  Sarcoma. 


Fig.  14.— Mixed  Sarcoma. 


Fig.  2.  — Polypus  of  Nose. 
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Fig.  6.  — Enchondroma  (of  Orljit). 
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Fig.  15.  — MelaiiotiL  Sar 


Fi.,.  i;. 


-Small  S|iindk-.;ellc.I 


Fig.  16.  —  Large  Spindle-celled 
Sarcoma. 
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not  very  often  seen  to  originate  in  a  secreting  gland. 
But  a  glandular  origin  is  not  by  any  means  very 
uncommon,  as  indeed  might  have  been  expected 
when  it  is  remembered  that  every  gland  contains  a 
considerable  amount  of  connective  tissue.  Sarco- 
mata present  all  degrees  of  malignancy  ;  but,  as  a 
rough  rule,  it  may  be  stated  that  the  higher  the 
degree  of  development  of  the  tumour,  the  less  likely 
is  recurrence  to  take  place  after  removal.  In  con- 
nection with  this  point  it  is  interesting  to  note  that 
each  recurrence  of  a  sarcoma  often  shows  a  more 
rudimentary  structure,  and  at  the  same  time  a  greater 
degree  of  malignancy. 

Dissemination  does  not  follow  the  same  rule  that 
has  been  observed  in  the  case  of  cancer.  The  lym- 
phatic glands  often  escape  altogether,  or  are  but 
slightly  affected  ;  while  fresh  tumours  spring  up  in 
abundance  in  distant  parts  of  the  body. 

Sarcomata  increase  in  size  in  the  same  way  as 
cancers,  but  in  the  less  malignant  forms  are  often 
surrounded  by  a  more  or  less  distinct  capsule. 

Varieties.  —  l.  Round-celled  Sarcomata. — These 
are  the  most  rudimentary,  and,  as  a  rule,  the  most 
malignant  of  this  class.  They  are  usually  soft  — 
sometimes  very  soft — seldom  encapsuled,  and  gener- 
ally of  a  whitish  colour.  Formerly  they  were  classed 
among  the  medullary  cancers.  They  are  made  up 
of  round  cells,  as  the  name  implies,  and  have  a 
tendency  to  group  themselves  into  two  classes,  in 
one  of  which  the  cells  are  small  and  uniform  in  size 
(fig-  9)>  closely  resembling  those  of  granulation- 
tissue  ;  and  in  the  other  large,  sometimes  very  large, 
and  often  somewhat  irregular  (fig.  S).  The  inter- 
cellular substance  may  be  copious  and  homo- 
geneous, in  which  case  the  tumour  approaches  the 
myxomata  :  or  smaller  in  amount  and  fibrous, 
when,  if  the  cells  are  small,  it  may  be  difficult  to 
separate  S'uch  a  sarcoma  from  the  lyniphomata.  To 
some  of  these  the  term  lymphosarcoina  has  been 
applied.  Such  tumours  occur  in  the  tonsil,  or  may 
start  in  the  lymphatic  glands. 

Under  this  head  must  be  placed  the  Glioiiiata — 
soft  medullary  tumours  met  with  in  the  brain  or  in 
Connection  with  nerves,  frequently  with  the  retina, 
and  occurring  commonly  in  children.  They  show 
microscopically  a  delicate  stroma.    See  p.  196. 

2.  Oval-celled  Sai-comata. — This  variety  of  sar- 
coma represents  the  next  stage  in  advance  from  the 
simplest  towards  a  more  complex  structure.  They 
differ,  in  fact,  but  slightly  from  the  round -celled 
growth,  either  in  clinical  or  in  microscopical  cha- 
racters (fig.  10),  but  may  be  looked  upon  as  inter- 
mediate between  these  and  the  spindle-celled 
sarcomata. 

3.  Spindle-celled  Sarcomata. — This  class  must 
be  subdivided  into  the  small  spindle-celled,  and  the 
large  spindle-cclled  varieties. 

The  small  spindle-celled  sarcomata  are  firm, 
whitish,  well-defined  tumours,  which  approach  the 
fibromata,  sometimes  very  closely,  and  which  after 
complete  removal  show  a  comparatively  slight 
tendency  to  recur.  These  were  the  recurrent 
fibroids  of  older  writers.  Microscopically  {^^.  12) 
they  consist  of  broad  interlacing  bands  of  elongated 
cells,  with  but  little  intercellular  material — a 
structure  which  does  not  differ  widely  from  im- 
perfectly formed  filirous  tissue. 

The  large  spindle-celled  sarcomata  (fig.  16)  are 
softer  growths,  frequently  supplied  with  a  very 
imperfect  capsule,  generally  pinkish  on  section,  or 
stained  in  parts  dark  red  from  extravasated  blood. 


and  often  showing  cysts.  They  may  occur  in  any 
fibrous  structure,  but  are  rather  common  in  connec- 
tion with  the  periosteum.  The  malignancy  of  these 
growths  is  much  greater  than  that  of  the  small-celled 
class.  Microscopically  they  consist  of  ver)'  large 
nucleated  cells,  with  long  tapering  tails,  and  but 
little  intercellular  substance.  These  are  the  fihro- 
plastic  tumours. 

4.  Alveolar  Sarcomata.  —  Examined  microscopi- 
cally this  rare  form  of  tumour  (fig.  13)  bears  a 
superficial  resemblance  to  a  cancer.  There  is,  that 
is  to  say,  a  coarse  stroma  forming  alveolar  spaces, 
each  of  which  contains  a  variable  number  of  large, 
round,  nucleated  cells ;  each  space  is,  however, 
again  subdivided  by  a  very  delicate  secondary  inter- 
cellular stroina.  This  is  only  demonstrable  on 
pencilling  out  the  cells,  which,  unlike  a  similar 
process  applied  to  a  cancer,  is  a  work  of  consider- 
able difficulty.  Alveolar  sarcomata  affect  most  com- 
monly subcutaneous  tissues  primarily  ;  they  are  apt 
to  recur  in  other  parts  of  the  liody,  and  ultimately 
in  internal  organs,  but  often  run  a  very  chronic 
course. 

5.  Mi.ced  Sarcomata. — Tumours  are  often  met 
with  which  present  a  mixture  of  the  different 
structures  just  described.  Such  are  conveniently 
called  mixed  sarcomata  ;  and  the  term  may  with 
advantage  be  made  to  include  those  growths  which 
contain,  besides  sarcoma-tissue,  bone,  cartilage, 
gland-tissue,  &c.  The  latter  growths  will  necessi- 
tate the  employment  of  such  names  as  osteo- 
sarcoma, chondro-sarcoma,  adeno-sarcoma,  &c. 

6.  Myeloid. — Synon.  :  Giant-celled  Sarcomata.  — 
These  tumours  are  best  classed  among  the  sarco- 
mata. Microscopically  (fig.  7)  they  present  the 
following  elements,  one  or  other  of  which  may 
greatly  predominate  :  fibro-plastic  or  spindle-cells, 
oval  or  round  cells,  and  very  large  nucleated  cells, 
the  so-called  '  myeloid  '  or  '  giant  "  cells.  These 
last  are  irregular  or  rounded  masses  of  granulai 
protoplasm,  in  which  occur  numerous  clear  oval 
nuclei,  each  containing  a  well-marked  nucleolus. 
The  amount  of  intercellular  substance  is  small.  In  a 
fresh  scraping  the  clear  oval  nuclei  are  set  free  by 
the  breaking  up  of  the  giant-cells.  To  the  naked 
eye  a  section  of  a  myeloid  tumour  is  pink  or 
yellowish,  but  almost  always  mottled  with  darker 
spots,  the  result  of  extravasations  of  blood.  \'ery 
frequently,  tumours  of  this  class  present  points  of 
ossification  or  calcification,  and  not  infrequently 
cysts.  They  are  very  soft,  and  usually  yield  a  thick 
juice  on  scraping.  They  generally  originate  in,  or, 
more  rarely,  close  to,  the  end  of  one  of  the  long 
bones  ;  probably  most  often  in  the  medullary  cavity 
or  the  cancellous  structure.  Another  frequent  seat 
is  the  alveolar  border  of  the  jaws,  where  they  form 
the  myeloid  epulis.  They  occur  most  often  in 
young  people,  and  if  the  bone  involved  be  removed 
completely  or  in  great  part,  have  no  tendency  to 
recur  ;  but,  on  the  other  hand,  they  may  exhibit  a 
high  degree  of  malignancy,  recurring  not  only  in 
other  bones,  but  in  internal  organs.  It  is  said  that 
myeloid  epulides  may  in  time  become  completely 
fibrous. 

7.  Myxoma.  —  It  is  not  easy  to  say  whether 
myxomata  should  be  classed  among  the  sarcomata 
or  among  the  simple  tumours.  On  the  one  hand, 
the  tissue  of  which  a  myxoma  is  composed  finds 
no  representative  in  the  adult,  unless  that  of  the 
vitreous  body  be  taken  as  such  ;  but,  on  the  other 
hand,  they  approach  very  closely  some  of  the  soft 
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fibromata,  and  are  nearly  related  to  fatty  tumours. 
At  the  same  time  a  large  number  of  myxomata 
appear  to  be  actual  chrondromata.  It  must  be 
added  that  some  modern  pathologists  assert  that 
many  myxomata  are  really  endotheliomata. 

Microscopically  (fig.  3)  a  myxoma  presents 
elongated  or  roundish  much-branched  cells,  the 
prolongations  of  which  intercommunicate  freely. 
These  cells  are  embedded  in  a  copious,  homoge- 
neous, transparent  matrix.  The  structure  thus 
resembles  that  of  fcetal  fat  ;  but,  in  myxomata 
developed  from  cartilage,  each  cell  is  contained 
in  a  space  similar  to  that  enclosing  a  cartilage- 
cell. 

Clinically  these  tumours  are  very  soft  and  elastic, 
strictly  encapsuled,  gelatinous,  semi-transparent  on 
section,  and  exuding  a  peculiar  mucous  juice. 
Myxomata  are  not  malignant ;  and  as  a  rule,  if 
completely  removed,  do  not  recur  locally.  They 
may  be  found  in  many  parts  of  the  body,  but  per- 
haps most  frequently  in  the  subcutaneous  tissue,  or 
in  connection  with  some  gland,  particularly  the 
parotid.  Here,  however,  they  are  often  mixed 
with  adenoid  and  cartilaginous  material.  Not  in- 
frequently myxoma-tissue  is  combined  with  that  of 
an  undoubted  sarcoma,  which  necessitates  the  term 
myxosarcoma.  These  tumours  may  occasionally  be 
mistaken  for  colloid  cancers.  Histologically  some 
of  the  soft  enchondromata  resemble  them  very 
closely. 

8  and  9.  Osleo-Sarcoma ;  and  Chondro-Sarcoina.  — 
These  forms  of  sarcoma  have  just  been  referred  to 
under  the  head  of  Mixed  Sarcomata. 

10.  Melanotic  Sarcomata. — These  tumours  are, 
in  the  experience  of  the  writer,  usually  of  the 
mixed  round-  and  spindle-celled  variety.  Some, 
but  not  all,  of  the  cells  contain  a  brown  pigment, 
but  in  very  varying  amount,  and  pigment  is  also 
found  outside  the  cells  (fig.  15).  This  gives  the 
tumour  a  brown  or  blackish  appearance.  These 
tumours,  though  often  completely  encapsuled,  show 
a  high  degree  of  malignancy  ;  but  are  often  suc- 
ceeded by  a  mixture  of  white  and  black  tumours, 
or  sometimes  by  white  tumours  alone.  They  are 
not  uncommon  in  connection  with  the  choroid  of 
the  eye,  and  the  papillae  of  the  skin  (malignant 
mole),  but  have  often  been  met  with  primarily 
in  other  parts  of  the  body.  The  secondary  growths 
are  often  found  disseminated  through  every  tissue 
of  the  body,  forming  tumours  in  such  situations 
as  the  intestine,  of  peculiar  and  characteristic  ap- 
pearance. Secondary  deposits  in  lymphatic  glands 
are  more  common  than  is  the  case  in  other  forms 
of  sarcoma.  It  has  been  observed  that  in  some 
cases  of  melanosis  black  pigment,  accompanied 
by  other  morbid  appearances,  has  been  found  in 
the  blood,  and  also  in  the  urine. 

11.  Psai/imoma.  — It  is  only  necessary  to  mention 
this  very  rare  tumour,  which  is  found  only  in  connec- 
tion with  the  membranes  of  the  brain.  It  is  com- 
posed of  flattened  cells,  and  is  characterised  by  the 
peculiarity  of  containing  brain-sand  in  its  interior. 
It  seldom  or  never  gives  rise  to  symptoms.  See 
P-  332. 

Endothelioma. — It  is  difficult  at  the  present 
time  to  write  definitely  on  this  class  of  tumours, 
which  are  supposed  to  arise  from  the  lining  mem- 
brane of  the  blood-vessels  and  lymphatics  ;  for,  while 
some  observers  describe  them  as  rare,  others  consider 
that  all  the  simple  tumours  of  the  parotid  region 
and  many  cancers  of  the  breast  belong  to  this  cate- 


gory. Under  the  circumstances  it  seems  impossible 
to  attempt  to  describe  them.  The  reader  must  be 
satisfied  to  know  that  this  subject  is  under  discus- 
sion, and  to  consult  the  most  recent  literature 
about  it. 

Teratomata. — Mention  must  be  made,  in  con- 
clusion, of  a  form  of  growth,  which  does  not  come 
within  the  classification  here  selected.  This  is  a 
congenital  tumour  not  infrequently  met  with  in  the 
region  of  the  sacrum  (congenital  sacral  tumour), 
but  occasionally  seen  elsewhere  ;  often  reaching  a 
size  almost  equal  to  that  of  the  infant  itself.  In 
structure  these  tumours  consist  of  various  imper- 
fectly developed  foetal  or  mature  elements  of  the 
body,  mixed  together  in  apparently  great  confusion. 
Various  theories  as  to  their  causation  have  been 
propounded  ;  such,  for  example,  as  ihat  they  con- 
sist of  an  imperfect  attached  foetus,  or  that  they 
originate  from  Luschka's  gland  ;  but  we  have  not 
sufficient  data  at  present  to  express  an  opinion  on 
this  point.  Attempts  at  their  cure  by  removal  are 
attended  with  great  danger  (see  p.  1 5 18). 

R.  J.  GODLEE. 

TUNBRIDGE  WELLS,  in  Kent.— Iron  waters. 
See  Mineral  Waters. 

TUNNEL-WORM.— A  synonym  for  the  Ankylo- 
stoma  duodenale.    See  Entozoa. 

(t  urge  SCO,  I  swell).  ^  A  term 
applied  to  a  swollen  condition  of  a  part,  generally 
associated  with  fulness  of  the  blood-vessels,  as  in 
the  mucous  membrane  of  the  conjunctiva,  the  fauces, 
or  the  rectum. 

TUSSIVE  (tussis,  a  cough). — This  word  is  ap- 
plied to  certain  physical  signs  which  are  elicited  by 
the  act  of  coughing,  such  as  tussive  fremitus  and 
tussive  resonance.    See  Physical  Examination. 

TYLOSIS  (tvKo%,  callus). — SYNON.TCallosity.  — 
This  name  originally  signified  any  hardening  of  the 
skin,  the  result  of  pressure,  or  any  other  cause.  It 
has,  however,  become  customary  to  apply  the  term 
to  certain  fairly  well-defined  conditions.  In  its 
clinical  significance  it  may  be  regarded  as  a  thicken- 
ing of  the  horny  layer  of  the  skin,  accompanied  by 
appreciable  inflammatory  reaction.  In  this  category 
is  included  the  condition  known  as  tylosis  pahm^  et 
plants.  This  disease,  which  appears  to  be  in  many 
cases  congenital,  consists  in  the  thickening  of  the 
epithelium  of  the  palms  and  soles,  so  that  a  firm 
parchment-like  or  horny  layer  is  produced.  This 
is  usually  of  a  yellowish  or  brownish  tint,  and  semi- 
translucent  in  appearance.  On  account  of  the 
stiff'ening  produced,  and  the  movements  of  the  hand, 
cracks  are  liable  to  occur,  and  this  may  be  the 
cause  of  much  pain  :  the  surface  also  may  lose  its 
yellowish,  horny  appearance,  and  become  greyish 
or  black  as  the  result  of  the  discolouration  of  epi- 
thelium, and  the  adhesion  of  dirt  and  foreign  matter. 
The  condition  is  usually  limited  to  the  palmar  and 
plantar  surfaces. 

Several  of  the  cases  reported  have  occurred  in, 
family  groups,  and  may  be  regarded  as  congenital. 
In  other  cases  the  disease  appears  in  adult  life,  and 
is  often  associated  with  hyperidrosis.  Arsenical 
keratosis  in  bad  cases  may  simulate  this  affection, 
but  its  papular  appearance  in  the  early  stage,  and 
the  increase  of  pigmentation,  which  is  frequent,  as 
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well  as  other  symptoms  of  arsenical  poisoning,  serve 
to  distinguish  the  one  condition  from  the  other. 

In  addition,  one  or  two  rare  affections  of  the 
palms  and  soles  produce  thickening  of  the  epithelium 
to  a  very  marked  extent.  These  are,  however, 
associated  with  a  greater  or  less  degree  of  erythema, 
which  maybe  especially  distinguished  at  the  margins 
of  the  horny  areas.  In  this  category  come  the 
Erythema  keratodes  of  Brooke,  and  the  Kerato- 
dermia  erythematosa  symmetrica,  described  by 
Besnier. 

The  term  '  tylosis  '  is  loosely  applied  to  the  thicken- 
ing of  the  palms  and  soles  secondary  to  conditions 
such  as  eczema,  psoriasis,  and  lichen  planus.  The 
inflammatory  reaction  in  these  conditions  is  usually 
recognisable,  and  the;darkened,  cracked,  and  crusty 
surface  serves  to  distinguish  them  from  the  con- 
genital diseases,  to  which  the  name  is  perhaps 
more  appropriately  limited. 

In  many  of  these  pathological  states  the  peculiar 
thickening  which  is  given  rise  to  may  be  the  result 
of  imperfect  development  of  the  epithelium  as  the 
result  of  abnormal  conditions  of  the  epitrichium. 
This  condition  would  especially  account  for  con- 
genital cases  of  the  disease  unassociated  with  in- 
flammation. 

Treatment. — Even  in  congenital  tylosis,  and 
more  especially  in  the  irregular  varieties  of  other 
types,  much  can  be  done  by  softening  the  epithelium 
by  means  of  baths,  or  even  by  alkaline  applications 
of  soft  soap  or  tiorax,  and  the  subsequent  applica- 
tion of  salicylic  acid.  This  drug  may  be  applied 
in  the  form  of  solutions,  as  ointments,  or  plasters. 
The  strength  of  these  ranges  from  5  to  50  per 
cent.  The  horny  epithelium  is  thus  removed  from 
time  to  time,  and  in  those  cases  which  cannot  be 
cured  the  skin  is  rendered  more  supple,  while  in 
certain  cases  actual  cure  can  Ije  brought  about. 

James  Galloway. 

TYMPANITES  (Tvixvavov,  a  drum).— Synon.  : 
Fr.  Tympaiiite  ;  Ger.  IVindsiicht. — This  word 
signifies  the  distension  of  the  abdomen  that  results 
from  excessive  accumulation  of  gas  within  its  cavity. 
As  a  rule,  the  gas  collects  in  the  interior  of  the 
alimentary  canal,  especially  the  intestines  ;  but  in 
exceptional  cases  it  occupies  the  peritoneal  cavity. 

Etiology. — Tympanites  is  chiefly  met  with 
under  the  following  circumstances  :  i.  In  connection 
with  certain  diseases  which,  from  their  local  effects, 
tend  to  paralyse  the  intestines,  especially  acute 
peritonitis,  typhoid  fever,  and  dysentery.  2.  In 
cases  of  intestinal  obstruction  from  any  cause,  but 
particularly  when  this  condition  is  acute,  and 
situated  low  down.  3.  In  certain  low  febrile 
diseases,  accompanied  by  the  'typhoid  state,'  and 
tending  towards  a  fatal  issue,  such  as  typhus  fever, 
small-pox,  erysipelas,  and  pneumonia.  4.  As  a 
Jesuit  of  perforation  of  the  stomach  or  intestine. 
5.  In  certain  cases  of  chronic  disease  of  the  spinal 
cord.  6.  In  connection  with  hysteria  sometimes. 
In  all  these  conditions,  except  where  the  gas  escapes 
into  the  peritoneal  cavity,  the  immediate  cause  of 
the  tympanites  is  a  more  or  less  paralysed  state  of 
the  walls  of  the  intestines  ;  but  there  is  often,  at 
the  same  time,  an  excessive  formation  of  gas  in 
their  interior,  which  distends  them. 

Symptoms. — The  symptoms  of  tympanites  are 
due  to  the  mechanical  effects  of  the  gaseous  ac- 
cumulation. The  patient  is  usually  conscious  of  the 
distension  of  the  alsdomen,  and  the  sensation  may 


amount  to  extreme  discomfort  or  actual  suffering 
and  great  distress,  there  being  a  feeling  in  some 
instances  as  if  the  abdomen  must  burst  if  the  con- 
dition is  not  relieved.  The  mental  state  of  the 
patient  may,  however,  be  such  that  he  is  unconscious 
of,  or  indifferent  to,  any  unusual  sensations.  Breath- 
ing is  often  interfered  with  in  various  degrees,  and 
the  act  may  be  very  hurried,  with  a  feeling  of  urgent 
dyspnoea.  The  heart  is  also  liable  to  be  affected, 
and  its  action  more  or  less  disturbed.  The  secretion 
of  urine  may  be  interfered  with,  ,  even  almost  to 
actual  suppression. 

Physical  Signs.  —  These  are  usually  very  charac- 
teristic. I.  The  abdomen  is  uniformly  enlarged, 
often  to  an  extreme  degree  ;  being  of  a  rounded 
shape  ;  equal  and  symmetrical  in  every  part,  unless 
there  happen  to  be  a  portion  of  bowel  specially  dis- 
tended, and  without  any  tendency  to  undue  promi- 
nence in  dependent  parts.  The  skin  is  stretched 
more  or  less,  but  there  is  no  protrusion  of  the 
umbilicus.  2.  The  sensations  on  palpation  are 
those  of  perfect  smoothness  and  regularity,  with 
great  tension  or  a  drum-like  feel.  3.  Percussion 
gives  a  general  tympanitic  sound  over  the  abdomen, 
and  also  brings  out  the  drum-like  sensation.  If, 
however,  the  distension  is  extreme,  the  sound  be- 
comes more  or  less  muffled  and  toneless.  Generally 
the  dulness  of  the  solid  organs  in  the  abdomen  is 
partially  or  entirely  obscured,  or  is  displaced  up- 
wards. 4.  Change  of  posture  produces  no  alteration 
in  the  physical  signs.  5.  There  may  be  indications 
of  displacement  of  the  thoracic  organs.  It  must  be 
mentioned  that  tympanites  may  be  associated  with 
some  fluid  in  the  peritoneal  cavity,  or  with  other 
conditions,  and  the  physical  signs  will  be  modified 
accordingly. 

Treatment. — In  the  first  instance,  any  obvious 
and  immediate  cause  of  tympanites  must  be  removed, 
if  practicable,  such  as  intestinal  obstruction,  or  an 
accumulation  of  faeces.  If  the  symptom  calls  for 
direct  treatment,  relief  may  be  afforded  in  some 
cases  by  applying  heat  or  cold,  sinapisms,  or  tur- 
pentine stupes  over  the  abdomen  ;  and  administering 
internally  such  remedies  as  brandy,  aromatic  spirit 
of  ammonia,  the  various  ethers,  the  volatile  oils, 
camphor,  musk,  valerian,  sumbul,  galbanum,  asa- 
fetida,  or  other  gum-resins.  Should  these  fail, 
eiiemata  containing  asafetida  or  turpentine  may 
not  uncommonly  be  used  with  advantage.  The 
passage  of  a  long  tube,  such  as  an  oesophagus-tube, 
through  the  anus  into  the  bowel,  reaching  as  high 
up  a-,  possible,  is  often  very  serviceable.  In  ex- 
treme cases  it  has  been  recommended  to  open  the 
abdomen  and  make  a  longitudinal  incision  in  the 
bowel,  thus  establishing  an  artificial  anus  for  the 
time  being.  When  gas  accumulates  in  the  peritoneal 
cavity,  it  can  only  lie  got  rid  of  by  surgical  inter- 
ference, should  such  interference  be  otherwise  in- 
dicated. Frederick  T.  Roberts. 

TYMPANITIC  (tyiiipauuiii,  a  drum). — A  pecu- 
liar drum-like  quality  of  sound  elicited  by  percus- 
sion [see  Physical  Examination).  The  term  is 
also  applied  to  the  abdomen,  when  it  is  distended 
with  gas.    See  Tympanites. 

TYMPANUM,  Diseases  of.—See  Ear, 
Diseases  of. 
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TYPHLITIS  {Tv<p\oi/,  the  ctecum). — Infl:imma- 
tion  of  the  cajcum.  See  Appendix  Vermi- 
FORMis,  Inflammation  of ;  and  Intestines, 
Diseases  of. 

TYPHOID  FEVER  (tC^oj,  stupor).  — Synon.  : 
Enteric  Fever  ;  I'ythogenic  P'ever  ;  Gastric  Fever; 
Infantile  Remittent  Fever  ;  Fr.  Fievre  Typho'ide  ; 
Fiivre  Gasii-iquc  ;  Dotliiaienterie  ;  Gar.  Typluts 
Abdominalis. 

Definition'.  —A  continued  fever  of  long  dura- 
tion ;  usually  attended  by  diarrhoea ;  and  charac- 
terised by  peculiar  intestinal  lesions,  an  eruption 
of  small  rose  spots,  and  enlargement  of  the  spleen. 

^/noLOGY.  —Typhoid  fever  is  now  known  to  be 
due  to  a  specific  typhoid-bacillus  which  is  repro- 
duced in  the  system  during  the  fever.  Its  chief 
outlet  is  in  the  intestinal  discharges.  There  is  no 
evidence  that  it  is  conveyed  by  the  breath  or 
perspiration ;  the  bacilli,  however,  have  been 
abundantly  found  in  the  urine.  While  the  con- 
tagium  is  present  in  the  faeces  and  urine,  it  has  not 
apparently  always  at  the  moment  of  their  passage 
its  full  virulence,  but  requires  for  its  complete 
development  a  certain  period  of  time,  and  this  is 
forwarded  by  some  conditions,  retarded  or  pre- 
vented by  others.  Exposure  to  sunlight  and  open 
air,  as  in  flowing  rivers,  is  inimical  to  the  develop- 
ment of  the  typhoid-microbe,  and  probably  indeed 
destroys  it.  On  the  other  hand,  warmth,  stagna- 
tion, seclusion  from  open  air  and  light,  accumula- 
tion and  concentration  of  the  infected  discharges 
intensify  the  poison,  and  it  would  seem  that  a  small 
amount  of  typhoid-evacuations  may  give  rise  to  a 
large  development  of  the  contagium  in  excretory 
matters  with  which  they  become  mingled,  and  even 
in  milk  to  wliich  they  may  obtain  access.  This 
multiplication  of  the  bacilli  outside  the  body  ex- 
plains the  autumnal  prevalence  of  typhoid  fever 
observed  in  large  towns,  and  the  association 
pointed  out  by  Murchison  between  a  hot  and  dry 
summer  and  a  high  fever-rate  in  London.  The 
drains  not  being  flushed  by  abundant  rainfall, 
sewage  accumulates  and  stagnates  in  them,  and 
typhoid  stools  never  being  wanting,  the  specific 
fermentation  goes  on  rapidly  under  the  influence  of 
the  high  temperature,  and  produces  the  poison  in 
quantity  and  intensity.    See  ip.  1191. 

The  modes  in  which  typhoid  fever  is  disseminated 
are  various.  It  is  not  commonly  transmitted 
directly  from  person  to  person.  Medical  men, 
clergymen,  and  others  visiting  those  who  are 
suffering  are  not  attacked,  nurses  very  rarely,  when 
proper  precautions  are  observed.  If,  however, 
bedclothes  or  carpets  soiled  by  the  evacuations  are 
not  removed  and  disinfected,  and  still  more  where 
gross  neglect  of  cleanliness  and  decency  is  per- 
mitted, attendants  will  contract  the  disease. 

Flies  may  carry  the  bacilli  from  urine  or  fasces 
or  perhaps  from  the  mouth  of  the  patient  to  food 
or  drink  in  the  sick-room,  and  thus  be  the  means 
of  communicating  the  disease  from  person  to 
person. 

The  most  common  vehicle  of  the  poison  is  drink- 
ing-water, which  may  be  contaminated  in  various 
ways,  mostly  through  sewage.  The  water-supply 
of  a  town  may  be  thus  poisoned  at  its  source,  as  in 
the  case  of  a  river  into  which  drains  empty  them- 
selves, or  a  reservoir  or  well  accidentally  contami- 
nated ;  or  the  pipes  of  distribution,  when  the  supply 
is  intermittent,  may  while  empty  become  charged 


with  sewer-gases,  or  may  even  receive  sewage  ;  or 
excessive  rainfall  may,  in  villages  and  small  towns, 
wash  the  contents  of  cesspools  into  wells.  This 
same  rainfall,  by  flushing  the  sewers  of  well-drained 
towns,  and  washing  away  the  specific  poison,  has 
often  a  contrary  effect  in  towns  and  country.  In 
some  places  the  subsoil  water,  permeating  a  bed  of 
gravel,  is  at  the  same  time  the  well-water  of  a 
village  and  a  reservoir  of  its  sewage.  An  imported 
case  of  fever  will  under  these  conditions  poison 
almost  the  entire  community.  With  these  examples 
of  wholesale  dissemination  of  typhoid  fever  must  be 
mentioned  the  so-called  '  milk  epidemics  '  already 
alluded  to.  A  case  of  fever  occurs  at  a  farm,  or 
among  the  employes  of  a  dairy ;  from  defective 
sanitary  arrangements  the  water  used  at  the  farm 
or  dairy  becomes  contaminated  by  the  excreta  ; 
this  is  added  to  the  milk  as  an  adulteration,  or,  as 
is  usually  said,  is  used  in  washing  out  the  cans,  and 
in  this  way  the  poison  obtains  access  to  the  milk, 
where  apparently  it  must  increase  very  rapidly. 
Hundreds  of  cases  have  been  traced  to  a  single 
dairy. 

The  poison  may  lurk  in  various  articles  of  food 
and  drink.  The  cheap  ices  sold  on  barrows  in  the 
streets  have  been  shown  to  be  frequently  contami- 
nated with  typhoid  bacilli,  and  even  the  cream 
given  with  strawberries  at  a  fashionable  dinner- 
party has  been  known  to  convey  the  poison. 
Oysters  and  other  molluscs,  again,  have  been 
proved  by  conclusive  evidence  to  have  been  the 
means  of  disseminating  typhoid  fever,  and  an 
investigation  instituted  by  the  Public  Health  De- 
partment of  the  Local  Government  Board  showed 
that  certain  oyster-beds  were  open  to  contamination 
by  typhoid  excreta.  The  bacilli,  moreover,  have 
been  found  in  oy.sters. 

More  commonly,  perhaps,  the  occurrence  of 
typhoid  fever  is  traceable  to  the  absence  of  proper 
sanitary  arrangements  in  individual  houses.  Not 
to  speak  of  cesspools  and  leaking  drain-pipes  allow- 
ing the  basement  to  be  sodden  with  sewage,  sinks 
or  water-closets  may  be  imperfectly  trapped,  and 
sewer-gas  diffuses  through  the  apartments  or  is 
drawn  into  the  living-rooms  by  fires,  or  is  forced 
into  the  house  by  pressure  in  the  main  drains,  or 
the  waste-pipe  of  the  cistern  is  in  direct  communi- 
cation with  the  drains,  and  sewer-gases  conveyed 
by  it  are  confined  in  the  space  under  the  cistern-lid, 
and  absorbed  by  the  water  used  for  drinking  pur- 
poses, which  conveys  the  poison.  In  connection 
with  these  inodes  of  dissemination  it  should  be 
borne  in  mind  that  well-made  and  close-fitting 
doors  and  windows  may  aid  in  compelling  foul  air 
to  enter  from  the  drains  or  subsoil,  and  that  houses- 
in  elevated  situations,  and  thus  apparently  well 
placed  for  drainage,  are  in  greater  danger  from 
pressure  of  gases  in  the  main  drains.  It  is  said, 
however,  that  the  bacilli  do  not  leave  the  sewage 
and  the  moist  walls  of  drain-pipes,  and  sewer-gas 
has  on  examination  always  been  found  free  from 
bacilli.  This  would  seem  to  invalidate  the  ex- 
planation just  given,  but  the  fact  remains  that  in 
some  way  or  other  defective  drains  and  leaking 
soil-pipes  give  rise  to  enteric  fever. 

It  is  again  possible  that  emanations  from  a  newlj^ 
opened  drain,  or  cesspool,  or  foul  privy,  may  com- 
municate the  disease  by  atmospheric  contagion — 
though  this  is  comparatively  rare — it  being  under- 
stood always  that  typhoid  excreta  form  part  of  the 
contents.    But  a  drain  open  to  the  air  throughout 
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its  course,  however  offensive,  is  not  so  likely  to  give 
the  disease  as  closed  and  unventilated  sewers  ;  and 
sewage-farms,  if  at  all  well  managed,  are  quite 
harmless. 

It  should  be  added  that  while,  in  this  country 
and  in  Europe  generally,  all  the  evidence  tends 
increasingly  to  confirm  the  dependence  of  typhoid 
fever  on  dissemination  by  drinking-water  as  its 
chief  mode  of  propagation,  observations  in  India 
^how  that  the  part  played  by  water  here  is  in  India 
played  by  dust,  which  conveys  the  poison  in  the 
dry  state  to  articles  of  food  and  drink.  Contami- 
nated dust  has  apparently  been  one  of  the  agencies 
in  the  spread  of  enteric  fever  in  the  recent 
campaigns  in  South  Africa. 

It  is  unnecessary  here  to  discuss  Pettenkofer's 
hypothesis  that  the  varying  prevalence  of  typhoid 
fever  is  connected  with  the  varying  level  of  the 
subsoil  water,  which  as  it  rises  displaces  gases 
which  have  become  saturated  with  poison  from  the 
soil  into  the  atmosphere.  It  certainly  does  not 
apply  to  the  facts  as  observed  in  this  country. 

One  word  must  be  said  with  regard  to  indivi- 
dual susceptibility  to  the  disease,  and  with  regard 
to  predisposing  causes  acting  on  the  individual. 
It  is  a  matter  of  almost  daily  observation  that  some 
persons  never  contract  typhoid  fever,  however 
much  they  may  be  exposed  to  the  poison,  while 
others  take  it  readily ;  and  it  is  almost  equally 
obvious  that  certain  families  are  extremely  suscep- 
tible, and  liable  to  have  the  disease  in  a  severe 
form.  It  is  always  a  reason  to  apprehend  a  formid- 
able attack  if  a  parent  have  died  of  the  fever. 
Typhoid  fever  may  occur  at  any  age,  but  it  is  very 
rare  in  advanced  life.  It  is  prolaably  more  common 
in  infancy  than  is  generally  supposed,  as  it  is  easily 
overlooked  or  confounded  with  common  infantile 
ailments.  The  period  of  life  at  which  the  disease 
is  most  common  is  during  adolescence  and  the  first 
decade  of  adult  age.  Among  the  predisposing 
causes  are  mental  depression  or  shock,  over-work, 
and  debility,  however  induced.  A  person  habitu- 
ally imbibing  the  poison  may  not  be  attacked  until 
his  power  of  resistance  is  impaired  by  some  depres- 
sing influence.  In  this  way  a  chill  may  appear  to 
bring  on  the  disease.  It  is  natural  to  suppose  that 
unfavourable  hygienic  conditions  would  generate  a 
predisposition,  but  doubt  is  thrown  on  this  by  the 
fact  that  typhoid  fever  does  not  by  any  means  pre- 
dominantly affect  the  poor.  The  influence  of 
habitual  consumption  of  impure  water,  again,  is  not 
very  clear.  In  some  instances  it  has  appeared  to 
make  an  epidemic  severe,  but,  on  the  other  hand, 
it  would  almost  seem  that  the  inhabitants  of  some 
towns,  the  water  of  which  is  constantly  contami- 
nated, acquire  an  immunity  from  the  disease. 

Influenza  undoubtedly  acts  as  a  predisposing 
cause  of  enteric  fever,  and  apparently  in  a  more 
direct  way  than  simply  as  a  debilitating  influence. 
Beginning  with  the  characteristic  symptoms  of 
influenza,  the  sudden  onset,  the  severe  general 
pains,  the  rapid  rise  of  temperature,  and  the  pro- 
stration, there  may  be  a  gradual  development  of 
symptoms  belonging  to  typhoid  fever  without  any 
marked  fall  of  the  temperature.  In  other  cases 
there  is  a  distinct  remission  of  the  initial  influenza 
temperature  to  be  followed  by  the  gradual  rise 
commonly  seen  in  enteric  fever.  In  others  again 
there  is  a  brief  period  of  convalescence  before  the 
typhoid  fever  sets  in.  Influenza  opens  the  door  to 
-enteric  fever  so  frequently  that  there  would  seem  to 


be  some  such  relation  between  these  two  diseases 
as  between  measles  and  pertussis. 

Bacteriology  (by  Dr.  Eyre). — The  Bacillus 
typhosus  or  Bacillus  typhi  abdominalis  was  first  de- 
tected by  Eberth  in  1880,  in  sections  of  spleen, 
Peyer's  patches  and  lymphatic  glands  of  cases  of 
typhoid  fever  ;  but  was  isolated,  cultivated  and 
described  by  Ciaffky.  During  life  the  organism  may 
be  isolated  from  the  faeces  (from  the  sixth  day  on- 
wards) and  urine  (from  about  the  twenty-first  da)') 
of  patients  suffering  from  enterica  ;  but  although 
one  observer  claims  to  have  obtained  it  from  the 
blood  of  the  '  rose  spots,'  the  bacillus  is  not  present 
in  the  blood  of  the  general  circulation.  Post  mor- 
tem, the  typhoid-bacillus  can  be  demonstrated  con- 
stantly in  the  spleen,  mesenteric  glands  and 
Peyer's  patches  ;  and  frequently  in  the  liver,  heart, 
muscle  and  lungs. 

Morphology . — The  typhoid-bacillus  is  a  short  rod 
with  rounded  ends,  2/i  to  4;U  in  length,  by  0'4;U  to 
0"8^  in  breadth.  In  artificial  cultures,  the  Ijacillus 
is  pleomorphic,  and  long  thread  forms  of  lo/i  to 


t  IG.  I.  —  rypht)id-Bacilli  in  section  of  a  swollen  Peyer  s 
patch.  Showing  the  usual  appearance  in  stained  sections. 
X  950. 

are  common.  The  bacillus  is  extremely  motile 
(although  in  old  cultivations  this  character  may  be 
almost  lost),  and  possesses  from  12  to  20  flagella, 
arranged  at  the  poles  and  also  laterally.  Spore- 
formation  does  not  take  place,  but  central  or  ter- 


Fig.  2.  -  Typhoid-Bacilli. — Stained  to  show  cilia,  x  2,000 
diam.  From  a  specimen  prepared  in  the  Berlin  Health 
T^aboratory. 

minal  vacuoles  may  be  noted  in  the  bacilli  derived 
from  certain  media,  e.g.  potato.  The  bacillus 
stains  with  the  ordinary  anilin  dyes,  usually  evenly 
throughout  but  occasionally  showing  polar  or  irre- 
gular distribution  of  the  colour  ;  it  is  decolourised 
when  treated  by  Gram's  method. 
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Biology. — The  typhoid-bacillus  multiplies  rapidly 
under  either  aerobic  or  anaerobic  conditions,  and  is 
readily  cultivated  upon  artificial  nutrient  media, 
even  those  containing  a  fair  amount  of  free  acid. 
The  temperature-limits  within  which  growth  takes 
place  are  10°  C.  and  46°  C.  ;  the  most  luxuriant 
growth  occurs  between  35°  C.  and  42°  C.  ;  the 
thermal  death-point  is  reached  at  58°  C.  The 
vitality  of  the  organism  is  maintained  for  many 
months  upon  artificial  media.  It  is  killed  by  ex- 
posure to  direct  sunlight  for  from  four  to  eight 
hours,  but  resists  desiccation  and  freezing  for  con- 
siderable periods.  The  typhoid- bacillus  remains 
alive  in  sterilised  water  for  about  one  month,  but 
dies  in  about  fourteen  days  in  aerated  water  :  and 
in  about  the  same  time  in  ordinary  unsterilised 
water.  It  has  been  recovered  after  eighteen  days  in 
dry  garden-earth,  and  after  forty-two  days  in  moist 
garden-earth,  but  disappears  after  seven  days  in 
artificially  dried  soil.  In  sterilised  sewage  it  also 
disappears  within  a  few  days.  The  admixture  of 
highly  diluted  serum  from  an  animal  immunised 
against  the  Bacillus  typhosus,  or  a  patient  suffering 
from  typhoid  fever,  with  a  suspension  of  the  bacilli  in 
some  indifferent  fluid,  causes  the  organism  to  be- 
come aggregated  into  ma.sses  or  clumps,  and  affords 
a  valuable  means  of  differentiating  the  typhoid - 
bacillus  from  the  colon-bacillus.  Sec  Serum - 
Reactions. 

Ctiltttral  Characters. — On  gelatine  plate-cultiva- 
tions incubated  at  20°  C.  the  superficial  colonies 
appear  at  48  to  72  hours  as  flat,  thin,  bluish, 
translucent  plaques,  I  to  3  mm.  in  diameter,  with 
irregular  crenated  edges.  They  increase  some- 
what in  size  during  the  next  few  days,  the  central 
portion  of  each  colony  becomes  slightly  elevated, 
the  surface  granular  and  covered  with  lines  and 
grooves,  resembling  the  veining  on  a  vine-leaf,  the 
margin  sloped  and  irregular  in  outline.  The 
bluish  translucent  tint  is  retained.  The  deep 
colonies  are  not  characteristic,  being  simply  small 
spherical  points,  with  sharp  regular  contour,  finely 
granular  surface,  and  yellowish  in  colour.  The 
gelatine  is  not  liquefied. 

A  gelatine  streak -cultivation  shows  as  a  delicate 
bluish  translucent  film,  with  a  granular  surface  and 
irregular  sinuous  margins,  spreading  a  little  at  the 
bottom  of  the  tube,  where  the  medium  is  most 
abundant,  but  closely  restricted  to  the  needle-track 
at  the  upper  parts.  In  old  cultivations  the  growth 
may  become  more  opaque,  and  iridescent ;  and  de- 
posits of  phosphate-crystals  make  their  appearance 
in  the  gelatine  around  and  below  the  growth. 

In  gelatine  stab-culture,  small  lenticular  colonies, 
which  sometimes  coalesce,  appear  along  the  needle- 
track,  while  a  semi-transparent  filmy  disc  with 
scalloped  edges  develops  on  the  surface. 

Shake-cultivations  in  sugar-gelatine  show  abun- 
dant growth  throughout  the  medium,  but  no  gas- 
formation  occurs. 

Bouillon-cultivations  incubated  at  37°  C.  show  a 
uniform  turbidity  within  24  hours,  and  when  shaken 
present  a  peculiar  shot-silk  appearance.  After  a 
time  some  of  the  growth  is  precipitated  to  the 
bottom  of  the  tube,  but  the  supernatant  fluid  never 
becomes  quite  clear.  The  nitroso-indol  reaction 
cannot  be  obtained  from  cultivations  of  the  typhoid- 
bacillus. 

In  agar  and  glycerine-agar  streak -cultivations  the 
growth  is  rapid  and  luxuriant,  and  forms  a  raised, 
moist,  shining,  greyish-white  layer,  which,  how- 


ever, does  not  extend  to  any  great  distance  from  the 
needle-track. 

On  inspissated  blood-serum,  the  growth  resembles 
that  upon  agar  ;  the  medium  is  not  liquefied. 

In  litmus-milk  free  growth  takes  place  resulting 
in  the  production  of  a  faint  though  distinct  acid 
reaction,  but  not  accompanied  by  any  clotting  of  the 
medium. 

Upon  potatoes  of  acid  reaction,  the  growth  of 
the  typhoid-bacillus  is  apparent  only  as  a  moist 
patch,  but  if  the  reaction  of  the  medium  chances  to 
be  alkaline,  a  moist  yellowish  or  buff-coloured  layer 
is  formed. 

Pathogenesis.  —  The  Bacillus  typhosus  is 
pathogenic  for  the  ordinar}'  laboratory  animals, 
though  extreme  variations  in  virulence  are  observed 
in  '  strains '  obtained  from  different  sources,  and  in 
nearly  every  case  a  series  of  passages  through  the 
serous  cavities  of  a  number  of  animals,  assisted 
perhaps  at  first  by  the  simultaneous  injection  of 
'  killed  '  cultures  of  the  colon-bacillus  or  some  other 
indol-producing  organism,  is  essential  for  the  pro- 
duction of  a  fixed  virus.  The  typhoid-bacillus  is 
pathogenic  for  the  guinea-pig,  the  mouse,  and  the 
rabbit,  in  the  order  named,  death  from  general 
septicsemia  resulting  after  subcutaneous,  intra- 
pleural, intraperitoneal  or  intravenous  inoculation 
of  a  virulent  culture,  in  from  twelve  hours  to  two 
or  three  days,  according  to  the  dose  employed.  A 
very  small  dose  of  a  highly  virulent  culture  or  the 
inoculation  with  an  attenuated  virus  results  in 
purulent  infiltration  of  the  infected  tissues,  which 
either  spreads  extensively  and  leads  to  general  in- 
fection and  death,  or  is  limited  in  area,  producing  an 
eschar,  after  which  recovery  ensues.  In  fatal  cases, 
identical  lesions  are  produced  by  all  forms  of  in- 
oculation, and  consist  in  sero-fibrinous  or  sero- 
purulent  exudation  into  the  serous  cavities,  varying 
in  amount  from  a  few  drops  to  8  or  loc.c,  and 
teeming  with  typhoid-bacilli ;  haemorrhagic  enlarge- 
ment of  the  spleen,  which  may  be  almost  black  in 
colour  ;  injection  of  the  intestinal  vessels,  with  in- 
creased mucous  secretion  ;  and  tumefaction  of 
Beyer's  patches ;  and  haemorrhagic  infiltration  of 
the  adrenals  and,  to  a  less  extent,  of  the;  kidneys. 
The  bacilli  can  be  demonstrated  in  these  organs, 
though  in  progressively  smaller  numbers,  in  the 
order  named.  The  heart-blood  also  contains  the 
bacilli,  but  in  very  small  numbers.  Similar  ana- 
tomical lesions  are  noted  when  death  follows  the 
subcutaneous  injection  of  virulent  toxins  obtained 
from  bouillon-cultivations  of  the  Bacillus  typhosus. 

Anatomical  Characters  and  Pathology. — 
.Special  interest  attaches  to  the  structural  lesions 
which  take  place  in  typhoid  fever,  as  they  are 
closely  associated  with  the  symptoms,  and  are 
accountable  for  many  of  the  complications  which 
occur.  The  relation  of  the  intestinal  lesions  to  the 
febrile  process  has  been  differently  interpreted. 
They  have  been  considered,  on  the  one  hand,  as 
the  focus  in  which  the  morbid  germs  multiply,  and 
from  which  the  blood  is  infected  ;  and,  on  the 
other,  the  primary  change  has  been  supposed  to 
take  place  in  the  blood,  the  lesions  being  secondary 
to  this,  like  the  pustules  in  small-pox.  In  fatal 
cases  local  congestions  and  inflammations  are  met 
with  in  the  lungs  and  other  organs,  but  the  special 
and  characteristic  lesions  are  those  taking  place  in 
the  intestines  and  mesenteric  glands.  The  intes- 
tinal mucous  membrane  of  the  ileum  generally 
presents  the  appearances  of  acute  catarrh  ;  but  the 
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chief  seat  of  the  morbid  changes  is  Payer's  patches, 
and  the  changes  consist  in  a  gradual  infiltration  of 
the  glands  here  crowded  together,  followed  by 
ulceration.  The  process  is  divisible  into  three 
stages  —  of  infiltration,  ulceration,  and  separation 
nr  resolution,  each  of  which  may  be  said,  speaking 
roughly,  to  occupy  a  week.  In  the  first,  that  of 
infiltration,  the  glands  of  Peyer's  patches  are 
swollen  and  distended  by  a  leucocytic  exudation. 
The  entire  patch  is  thickened  and  raised  above  the 
level  of  the  surrounding  mucous  membrane  ;  has  a 
reddish,  or  fawn,  or  grey  colour,  according  to  the 
intensity  and  stage  of  the  inflammation,  and  an 
irregular  surface  ;  is  firm  to  the  touch  ;  and  opaque 
when  the  intestine  is  held  up  to  the  light,  often 
showing  through  the  peritoneal  covering. 

The  patches  are  attacked  successively  from  below 
upwards  ;  and  as  they  are  largest  and  most  numerous 
at  the  lower  end  of  the  ileum  near  the  ileo-cKcal 
valve,  it  is  here  that  the  lesions  are  most  extensive 
and  most  advanced. 

In  about  a  week  the  follicles  begin  to  ulcerate, 
or,  as  it  is  sometimes  said,  burst.  This  marks  the 
beginning  of  the  second  stage.  As  it  progresses, 
the  minute  ulcerations  extend  and  coalesce,  the 
patch  having  first  a  worm-eaten  appearance,  and 
later  becoming  one  large  ulcer,  which  may  be 
superficial  or  deep  ;  in  very  severe  cases  the  patches 
slough  and  fall  off  as  a  whole,  a  deep  line  of  demar- 
cation forming  round  them.  At  this  period  they 
are  stained  with  bile,  or  when  gangrenous  are 
almost  black. 

During  the  third  week  in  mild  cases  a  sort  of 
resolution  may  occur,  the  infiltrated  material  being 
broken  down  and  absorbed  ;  and  this  change  pro- 
bably takes  place  in  patches  high  up  in  the  ileum 
when  in  those  lower  down  there  is  ulcerative 
destruction.  For  the  most  part  this  stage  is  occu- 
pied by  the  separation  by  ulceration  or  sloughing  of 
the  affected  patches,  and  an  ulcer  is  left  of  corre- 
sponding size  and  shape.  Of  course,  as  the  patches 
run  longitudinally,  along  the  aspect  of  the  bowel 
away  from  the  mesenteric  attachment,  the  ulcers 
also  have  their  long  diameter  in  the  same  direction. 
The  superficial  layer  only  of  the  mucous  membrane 
may  be  ulcerated,  or  its  entire  thickness  may  be 
destroyed  ;  and  where  there  has  been  necrosis  of  a 
patch  as  a  whole,  the  muscular  coat  may  be  impli- 
cated, and  even  in  some  cases  the  peritoneal 
covering.  When  the  muscular  fibres  are  laid  bare, 
and  especially  when  they  are  partially  destroyed, 
the  base  of  the  ulcer  will  have  a  shreddy  appear- 
ance. Large  vessels  may  be  opened,  giving  rise  to 
haemorrhage  ;  or  perforation  of  the  intestine  may 
take  place  from  necrosis  of  the  serous  coat,  near 
the  centre  of  the  ulcer,  and  a  perforation  formed  in 
this  way  will  usually  be  large. 

At  the  end  of  the  third  week  the  separation  of 
the  diseased  patches  will  be  completed,  and  the 
ulcerations  left  begin  to  granulate.  There  is  for 
some  time  a  liability  to  haemorrhage  from  erosion 
of  vessels,  and  perforation  may  still  occur,  the 
apertures  now,  however,  being  as  a  rule  minute. 
Unless  perforation  has  been  preceded  by  adhesion 
to  some  neighbouring  coil  of  intestine,  which  may 
possibly  be  the  case  at  this  period,  the  escape  of 
gas  and  extravasation  of  liquid  frecal  matter  will 
set  up  general  peritonitis,  which  is  almost  always 
fatal.  The  time  required  for  complete  healing  of 
the  ulcers  varies. 

Besides  the  large  ulcers  formed  in  the  patches  of 


Peyer,  it  is  not  uncommon  to  find  small  circular 
ulcerations  scattered  over  the  mucous  membrane, 
and  at  times  minute  disseminated  ulcers  constitute 
the  predominant  lesion,  Peyer's  patches  being 
absent,  or,  if  present,  little  affected.  The  large 
intestine  is  usually  healthy  or  nearly  so,  the  ileo- 
CEecal  valve  forming  a  sharp  demarcation  between 
healthy  and  diseased  mucous  membrane,  but  in  some 
cases  there  are  numerous  small  ulcerations  in  the 
crecum  and  colon. 

The  changes  in  the  mesenteric  glands  are  secon- 
dary to  those  in  the  intestinal  mucous  membrane. 
The  glands  are  enlarged,  firm,  pink  or  fawn- 
coloured,  and  present  on  section  a  corpuscular 
infiltration  like  that  affecting  the  agminated  glands. 
Later,  they  become  paler  and  softer,  and  may 
gradually  return  to  a  normal  condition,  or  may 
undergo  caseation.  Ulcerations,  superficial  or  deep, 
are  not  uncommonly  present  in  the  larynx. 

The  spleen  is  almost  always  much  enlarged,  dark 
in  colour,  and  soft. 

Granular  degeneration  of  the  gland-cells  of  the 
liver  and  kidneys,  of  the  muscular  fibres  of  the 
heart,  and  of  the  voluntary  muscles  generally,  is  a 
constant  morbid  change.  It  is  due  to  the  prolonged 
high  temperature  and  the  associated  toxaemia,  and 
is  proportionate  to  the  severity  and  duration  of  the 
fever  ;  when  it  reaches  an  advanced  stage,  it  may  be 
the  cause  of  fatal  syncope  from  failure  of  the  heart. 

Symptoms. — The  period  of  incubation  o'i  typhoid 
fever  is  not  definitely  known.  There  is  great 
difficulty  in  fixing  it,  as  the  date  of  exposure  to  the 
poison  can  rarely  be  exactly  ascertained,  and  the 
onset  of  the  attack  is  usually  insidious.  It  is 
certain,  however,  that  the  incubation-period  is  long, 
probably  in  most  cases  from  fourteen  to  twenty-one 
day.s.  Cases  are  met  with  from  time  to  time  which 
suggest  that  the  poison  may  reside  in  the  system  for 
an  indefinite  period  until  the  resistance  is  lowered 
by  a  chill,  or  an  attack  of  influenza,  or  by  great 
fatigue.  On  the  other  hand,  instances  are  on  record 
in  which  the  disease  appears  to  have  come  on 
immediately  after  exposure  to  powerful  emanations 
from  sewers  which  have  burst,  or  have  been  opened 
on  account  of  obstruction,  but  they  are  quite  ex- 
ceptional. The  incubation  is  not  attended  by  any- 
marked  symptoms  ;  sometimes  the  appetite  falls  off, 
the  tongue  becomes  furred,  and  there  is  headache 
or  depression  ;  but,  as  a  rule,  the  patient  is  not 
debarred  from  his  avocation,  and  there  may  be  no 
complaint  of  any  kind. 

Invasion. — The  invasion  is  almost  always  in- 
sidious. Occasionally  severe  headache  sets  in 
suddenly,  with  depression,  muscular  weakness, 
general  pains,  and  chilliness  almost  amounting  to 
rigor ;  but,  as  a  rule,  the  patient  at  first  feels 
simply  out  of  sorts,  loses  appetite,  and  is  indisposed 
for  his  usual  work  or  for  exertion  of  any  kind. 
Epistaxis  is  not  uncommon.  The  headache  in- 
creases ;  the  prostration  becomes  greater ;  sensa- 
tions of  cold  down  the  back,  alternating  with  heat 
and  slight  flushing,  come  on  at  intervals.  At  this 
point  medical  advice  is  usually  sought,  when  the 
patient,  giving  the  above  history,  will  be  found  to 
present  the  ordinary  indications  of  the  febrile  state 
— the  pulse  will  be  increased  in  frequency,  the 
temperature  raised,  and  the  tongue  will  have  a 
whitish  or  yellow  coat,  thick  or  thin  in  different 
cases.  The  bowels  may  be  confined  or  relaxed  ; 
the  urine  high-coloured  and  diminished  in  quantity, 
or  so  far  apparently  normal. 
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In  endeavouring  at  this  early  period  to  decide 
whether  the  case  is  one  of  enteric  fever,  the  first 
thing  to  be  done  is  to  exclude  local  inflammation 
as  a  cause  of  the  pyrexia.  Among  the  positive 
indications  the  appearance  of  the  patient  is  often  a 
guide  ;  he  may  loolc  more  heavy  and  oppressed 
than  is  accounted  for  by  the  temperature  or  the 
duration  of  the  illness,  and  may  be  more  prostrate. 
The  tongue,  as  a  rule,  is  not  thickly  coated,  and 
the  fur  does  not  extend  quite  to  the  margins  or  tip, 
which  even  now  may  be  unduly  red.  The  abdomen 
may  be  tumid,  and  there  may  be  some  tenderness 
over  the  right  iliac  fossa,  but  the  absence  of  these 
symptoms  does  not  exclude  enteric  fever.  The 
recurrence  two  or  three  times  of  slight  epistaxis 
during  the  first  few  days  of  a  febrile  attack  would 
increase  the  presumption  of  the  disease  being 
typhoid  fever.  The  temperature,  however,  if  it  is 
watched  from  the  first,  affords  the  most  conclusive 
early  evidence  of  the  disease  ;  it  rises  with  remark- 
able regularity  from  day  to  day,  and  is  from  one  to 
two  degrees  higher  in  the  evening  than  in  the 
morning  ;  the  appearance  of  the  temperature-chart 
recording  morning  and  evening  observations  is 
highly  characteristic,  and  may,  indeed,  almost  be 
called  diagnostic.  The  opportunity  of  watching 
this  gradual  rise,  however,  is  often  wanting  ;  but 
if,  on  the  third  or  fourth  day  of  an  illness,  without 
obvious  local  cause  we  find  a  temperature  of  103° 
or  104°  F.,  and  especially  if  the  evening  rise  and 
morning  fall  are  marked,  the  probabilities  are  that 
the  case  is  one  of  enteric  fever. 

As  has  been  stated,  the  fever  is  of  long  duration, 
lasting  from  twenty-one  to  thirty  days  on  an  average, 
and  probably  the  clearest  idea  of  the  course  and 
progress  of  the  disease  will  be  conveyed  by  a  brief 
description  of  the  condition  of  the  patient  week  by 
week,  during  a  fairly  severe  attack. 

At  the  end  of  the  first  week  the  temperature  will 
have  reached  the  level,  whatever  that  may  be, 
which  will  be  maintained,  in  the  absence  of  com- 
plications, throughout  the  dominant  stage  of  the 
disease — 103°,  104°,  or  105°  F.  in  the  evening, 
1°  or  1^°  F.  lower  in  the  morning  ;  in  mild  cases 
it  may  not  be  more  than  102°  F.  when  highest. 
The  fever  is  now  well-established,  and  all  its 
characteristic  features  will  be  more  or  less  pro- 
nounced. The  initial  headache  will  in  most  cases 
have  disappeared  ;  the  patient  lies  on  the  back  or 
on  either  side  ;  the  face  is  flushed,  often  presenting 
a  bright  patch  on  the  cheeks,  rarely  dusky  ;  the 
expression  is  good,  though  usually  suggestive  of  the 
disease ;  the  eyes  are  bright  and  observant ;  the 
skin  is  more  or  less  hot,  usually  dry,  but  often 
moist  at  some  period  of  the  day.  The  pulft  is 
frequent,  80,  100,  or  120— short,  large,  and  very 
often  dicrotic.  A  short  cough  is  common  ;  and  a 
scattered  sibilus,  heard  on  auscultating  the  lungs, 
is  so  frequent  as  to  constitute  a  feature  of  the 
disease.  The  tongue  will  be  moist,  with  a  white 
or  yellowish  fur  thinning  off  towards  the  edges  and 
tip  ;  the  margins  are  red,  and  a  red  triangle  invades 
the  dorsum  at  the  tip.  The  abdomen  will  be 
more  or  less  tumid  ;  and  on  pressure  tenderness 
may  be  elicited  in  the  right  iliac  fossa,  and 
gurgling  of  liquid  and  gas  may  be  felt  in  the  intes- 
tine. It  is  to  be  understood  that  the  gurgling  is 
an  incident  attendant  on  diarrhcea,  and  is  absent  in 
cases  where  there  is  constipation.  The  spleen  may 
sometimes  be  felt  below  the  ribs,  and  when  not 
palpable  in  the  left  hypochondrium  may  give  an 


enlarged  area  of  dulness  on  percussion,  but  it  will 
not  yet  have  reached  its  full  size.  The  character- 
istic spots  may  occasionally  be  found,  but  though 
they  have  been  seen  as  early  as  the  fourth  or  fifth 
day,  they  do  not  usually  come  out  till  after  a  week 
or  more  of  fever.  The  bowels  will  mostly  act 
loosely,  and  sometimes  frequently,  so  that  there  is 
diarrhoea.  The  urine  will  be  high-coloured  and 
generally  turbid  ;  it  not  infrequently  shows  a  trace 
of  albumin  and  may  contain  an  appreciable  amount. 
It  will  not  respond  to  Ehrlich's  test.  The  motions 
will  have  a  powerful  and  offensive  peculiar  odour  ; 
they  will  be  copious,  liquid,  rather  pale,  yellowish 
or  drab  in  colour,  with  flocculi.  A  familiar  descrip- 
tive comparison  is  to  'pea-soup.'  The  blood  should 
be  periodically  examined  for  the  Widal  reaction. 
See  Serum-Reactions. 

A  week  later — that  is,  on  the  fourteenth  or 
fifteenth  day — the  disease  will  have  told  obviously 
upon  the  patient.  He  will  lie  mostly  on  his  back, 
and  little  on  his  side.  The  face,  still  flushed, 
and  presenting  often  the  red  patches  on  the  cheeks, 
will  begin  to  look  worn  and  thin  ;  the  eyes,  still 
bright,  will  be  less  observant.  The  aspect  and 
expression  of  the  countenance  are  so  characteristic 
as  to  be  at  once  recognised  by  an  experienced  ob- 
server. The  hand  may  be  unsteady  when  held  out, 
and  there  may  be  slight  twitchings  of  the  lips. 
There  maybe  restlessness  or  even  sleeplessness,  and 
very  often  delirium.  It  has  been  stated  that  delirium 
mostly  sets  in  about  the  twelfth  day,  but  the  time 
varies  greatly.  At  first  the  patient  is  confused  on 
waking  from  sleep,  does  not  quite  know  where  he 
is,  and  appears  to  have  been  dreaming,  but  soon 
collects  himself;  later  he  fails  to  shake  off  the  con- 
fusion of  thought,  and  he  may  talk  incoherently, 
— may  ramble,  in  fact,  as  it  is  said.  At  this  period 
the  delirium  does  not  go  beyond  slight  rambling, 
and  it  is  rarely  violent  at  any  stage.  In  severe 
cases  there  may  be  retention  of  urine. 

The  pulse  will  be  more  frequent,  still  less  full, 
weaker  ;  dicrotism  is  rarely  well-marked.  The 
lungs  will  not  have  undergone  much  change  ;  the 
sibilant  sounds  may  be  more  numerous. 

The  tongue  will  be  more  characteristic  ;  the  fur 
will  be  represented  by  a  thin  yellow  or  brownish 
streak  down  the  centre,  while  the  tip  and  edges  will 
be  red  and  angry.  There  will  be  a  tendency  to 
dryness,  and  generally  the  entire  tongue  looks 
shrunken  and  pointed.    Sec  p.  1723. 

The  abdomen  will  be  larger  and  more  tense,  and 
the  tenderness  and  gurgUng  in  the  right  iliac  fossa 
more  marked  ;  the  spleen  will  be  larger.  Now  the 
eruption  may  be  expected  to  present  itself,  if  at  all ; 
but  it  must  be  remembered  that  it  is  absent  in  a 
considerable  proportion  of  cases — a  proportion  esti- 
mated by  some  observers  at  30  per  cent.  The 
eruption  consists  of  small  pink  spots,  about  the 
size  of  a  pin's  head,  slightly  raised  and  pointed, 
well-defined,  and  disappearing  on  pressure,  or  when 
the  skin  is  stretched,  to  reappear  when  the  pressure 
is  withdrawn.  They  are  usually  few  in  number, 
and  are  distributed  irregularly  over  the  abdomen 
and  chest  ;  but  sometimes  they  are  very  profuse,  the 
number  having  no  relation  whatever  to  the  severity 
or  character  of  the  attack.  The  spots  do  not  all 
come  out  at  once,  but  in  successive  crops  till  the 
end  of  the  fever  ;  the  duration  of  individual  spots, 
as  observed  by  surrounding  them  with  a  ring  of  ink 
and  dating  them,  being  about  four  days.  It  has 
been  recommended  that  the  back  should  be  searched 
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for  spots,  but  conclusions  from  eruption  found  here 
only  would  be  untrustworthy,  as  the  hack  is  seldom 
free  from  spots,  and  there  is  nothing  very  peculiar 
in  the  spots  of  typhoid  fever  to  distinguish  them 
from  others. 

If  the  case  is  characterised  by  diarrhoea,  it  is 
usually  at  this  period  that  it  begins  to  be  most 
troublesome  ;  the  stools  have  the  appearances 
already  described. 

The  temperature  will  be  maintained  at  about  the 
same  height  as  at  the  end  of  the  first  week,  but  not 
uncommonly  there  is  about  this  time  a  deceptive 
remission  of  fever,  and  it  is  perhaps  worthy  of 
remark  that  the  active  ulceration  is  now  coming  to 
an  end.  The  fever  which  persists  after  this  period 
has  indeed  been  attributed  to  septic  absorption  from 
the  intestinal  ulcers — with  doubtful  justice,  however. 

It  is  from  the  latter  part  of  the  second  week 
onward  that  complications,  both  local,  such  as 
haemorrhage  or  perforation  from  ulceration  and  sepa- 
ration of  sloughs,  and  general,  such  as  pneumonia, 
are  to  be  apprehended. 

The  end  of  the  third  week  finds  the  sufferer  at 
his  worst.  If  he  is  now  able  to  turn  in  bed  and  to 
lie  on  either  side,  and  if  other  symptoms  correspond 
with  this  indication  of  power,  the  case  is  favourable. 
In  a  severe  attack  he  will  lie  on  his  back,  and 
probably  tend  to  slip  down  in  bed.  The  face  may 
be  either  pale  or  dusky ;  its  look  will  be  that  of 
prostration.  The  patient  is  mostly  very  deaf,  often 
dull  of  apprehension,  so  that  he  is  with  difficulty 
made  to  put  out  his  tongue,  and  when  it  is  protruded 
he  may  keep  it  in  this  position  when  told  to  with- 
draw it  ;  he  may  be  half  unconscious,  or  in  the  con- 
dition of  coma-vigil,  a  stuporous  sleep  with  the  eyes 
half  open  ;  or  he  may  be  restless,  with  muttering 
delirium,  picking  at  imaginary  objects  in  the  air,  or 
at  the  bedclothes.  Sometimes  the  slightest  pressure 
on  any  part  of  the  body  appears  to  give  pain,  or  the 
patient  may  start  in  great  alarm  when  spoken  to. 
The  body  will  be  emaciated  ;  the  skin  thin,  pale, 
dry,  and  harsh  ;  the  muscles  wasted  ;  the  tendons 
starting  up,  from  sudden  irregular  muscular  con- 
tractions (siebstiltus  tendiniDii)  when  the  limbs  are 
at  rest,  while  attempted  movements  are  attended 
by  jactitation  and  tremors  ;  the  lips  tremble  when 
the  patient  speaks,  and  the  iongue  twitches  when 
protruded.  A  tap  with  the  end  of  the  finger  on  the 
pectoral  muscle  will  cause  a  small  swelling  to  rise 
on  the  spot — the  so-called  '  myoidema,'  due  to  con- 
traction of  the  degenerated  fibres ;  it  lasts  for 
twenty  or  thirty  seconds.  The  tongue  is  shrivelled, 
brown  or  even  black,  destitute  of  true  epithelium, 
or  dry  and  shiny,  or  coated  with  sticky  slime  or 
with  black  sordes.  Sometimes  it  cannot  be  pro- 
truded at  all.  The  roof  of  the  mouth  will  be 
similarly  coated  ;  and  there  will  be  sordes  on  the 
teeth,  and  perhaps  on  the  lips. 

The  pulse  will  be  small,  soft,  extremely  weak, 
often  very  frequent — 130  or  upwards  per  minute  in 
bad  cases  ;  the  beats  run  into  each  other,  and  are 
not  distinct,  giving  an  undulatory  sphygmographic 
trace.  The  heart  is  extremely  weak  :  the  impulse 
absent,  or  a  mere  tap  ;  the  first  sound  short  and 
feeble,  or  altogether  extinguished.  The  lungs  ex- 
hibit evidence  of  hypostatic  congestion,  impairment 
of  resonance,  and  imperfect  entry  of  air  all  over  the 
posterior  aspect  of  one  or  both  sides  of  the  chest. 

The  abdomen  will  usually  be  distended  ;  spots 
may  be  present  and  continue  to  come  out.  There 
may  or  may  not  be  diarrhoea.    The  stools  may  be 


passed  unconsciously  ;  and  there  may  be  retention, 
or  incontinence,  of  urine.  Bedsores  often  form 
rapidly,  unless  the  nursing  is  both  careful  and 
skilful. 

A  tendency  to  recovery  is  usually  indicated  by 
improvement  in  the  temperature,  pulse,  tongue,  and 
abdomen.  The  temperature  gradually  falls,  but  at 
first  this  is  shown  chiefly  by  the  increasing  morning 
remissions,  giving  a  greater  difference  l)etween  the 
morning  and  evening  temperatures,  and  showing 
on  the  chart  greater  zigzags  ;  the  evening  tempera- 
ture then  begins  to  fall  day  Ijy  day.  The  pulse 
becomes  less  frequent,  and  more  full  and  distinct  : 
the  tongue  gradually  cleans,  beginning  at  the 
margins ;  the  abdomen  subsides,  the  diarrhrea 
ceases  ;  and  strength  returns  little  by  little.  In 
fatal  cases  the  mode  of  death,  when  not  due  to 
some  complication,  may  be  by  asthenia,  or  more 
frequently  by  coma  and  asthenia  combined  ;  hyper- 
pyrexia is  not  uncommon  as  a  phenomenon  of  the 
moribund  condition  :  and,  as  the  heart  fails,  hypo- 
static congestion  of  the  lungs  is  usually  very 
marked. 

Relapses. — Relapse  is  very  common  in  enteric 
fever.  It  usually  occurs  about  ten  days  after  the 
subsidence  of  the  temperature  in  the  primary 
attack,  and  is  sometimes  attril)uted  to  premature 
administration  of  solid  food,  but  more  commonly 
has  no  such  cause.  A  true  relapse  is  not  merely  a 
recurrence  of  pyrexia,  but  a  return  of  all  the  pheno- 
mena of  the  fever.  Fresh  I'eyer's  patches  are 
attacked,  and  there  is  frequently  afresh  outbreak  of 
the  spots  at  about  the  same  period  after  the  initial 
symptoms,  or  often  earlier.  The  relapse,  however, 
is  rarely  as  long  as  the  original  fever  ;  very  com- 
monly, indeed,  the  third  stage,  that  of  so-called 
infective  or  pysemic  fever,  is  wanting  ;  and  when 
this  is  so,  it  is  probable  that  there  is  no  ulceration 
of  the  intestinal  glands.  Fortunately,  also,  it  is  not 
so  often  fatal  as  might  be  expected,  seeing  that  the 
patient  is  reduced  by  the  first  attack.  A  second  or 
a  third  relapse  may  take  place  ;  the  writer  has  even 
indeed  seen  a  fourth,  the  patient  recovering  and 
surviving  five  distinct  attacks  of  fever,  each  of 
which  was  severe.  No  satisfactory  explanation  of 
the  rela]3se  of  typhoid  fever  has  lieen  given.  It  has 
been  said  that  there  is  a  re-infection  of  the  subject 
by  poison  lodged  in  the  mesenteric  glands  ;  but  it 
is  not  easy  to  understand  why  he  should  be  suscep- 
tible to  the  influence  of  the  poison  from  this  source, 
when  for  the  most  part  the  susceptibility  to  the 
disease  is  exhausted  by  an  attack. 

Special  Symptoms  and  Complications. — 
These  are  so  numerous  and  varied  that  it  has  been 
thought  better  to  describe  them  separately,  rather 
than  to  interrupt  the  account  of  the  fever. 

Hicinoyrliage. — This  occurs  in  about  6  or  8  per 
cent,  of  the  cases.  It  may  come  on  as  early  as  the 
tenth  day,  but  more  commonly  it  is  between  the 
fourteenth  and  twenty-fourth  days,  and  in  the  later 
rather  than  the  earlier  part  of  this  period  ;  bleeding 
may  lie  provoked  by  imprudence  in  diet,  or  ))y 
exertion  later  still.  The  hx'morrhage  is  due  to  the 
trosion  of  some  vessel  during  the  ulceration  of 
I'eyer's  patches,  without  protective  plugging  by 
fibrin,  or  to  vessels  being  laid  open  by  the  detach- 
ment of  a  slough.  The  quantity  of  blood  lost,  and 
the  rate  at  which  it  is  poured  out,  vary  greati)-. 
Sometimes  the  fact  of  hremorrhage  having  taken 
place  is  only  known  by  the  stools  being  black, 
sticky,  and  offensive.    At  other  times  the  blood  is 
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discharged  in  large  clots,  or  it  may  be  extravasated 
so  rapidly  that  it  is  liquid  and  red,  not  having  had 
time  to  become  blackened  and  coagulated  by  the  intes- 
tinal contents  or  secretions,  ^yhen  the  haemorrhage 
is  considerable,  the  patient  is  rendered  pale  and 
pulseless.  The  temperature  always  falls,  and  not 
infrequently  the  loss  of  blood  can  be  recognised 
before  it  appears  in  the  stools  by  this  fall  of 
temperature,  and  by  the  pulse  and  general  appear- 
ance of  the  patient.  Confirmatory  evidence  may  be 
obtained  by  careful  examination  of  the  caecum  and 
ascending  colon  :  there  will  be  diminished  resonance 
and  the  colon  will  feel  heavy  when  lifted  from  the 
loin.  It  is  said  that  severe  and  persistent  headache 
early  in  the  attack  is  often  followed  by  haemorrhage 
in  a  later  stage. 

This  complication  is  always  a  source  of  anxiety, 
and  often  exhausts  the  strength  of  the  sufferer  ;  but 
it  is  not  by  any  means  necessarily  fatal.  In  many 
cases,  indeed,  the  occurrence  of  considerable 
hcemorrhage  marks  the  setting  in  of  improvement  ; 
the  temperature  which  falls  on  account  of  the  loss 
of  blood  does  not  rise  again  ;  the  patient  becomes 
clearer  and  less  heavy  and  oppressed  ;  the  tongue 
cleans  ;  and  all  unfavourable  symptoms  gradually 
subside. 

Perforatio)!. — This,  like  haemorrhage,  may  occur 
early,  or  at  a  late  period  ;  when  earl)'  it  is  due  to 
the  entire  thickness  of  the  intestinal  wall  being  im- 
plicated in  the  necrosis  of  the  Peyer's  patch,  and 
the  perforation  may  then  be  large.  Later,  at  the 
end  of  the  third  week  or  afterwards,  the  perforation 
results  from  ulceration,  and  is  often  very  minute. 
Unless  adhesive  inflammation  at  once  glues  the 
affected  point  to  a  neighbouring  coil  of  intestine  or 
to  the  abdominal  wall,  there  is  extravasation  of  in- 
testinal gases  and  liquid  into  the  peritoneal  cavity, 
producing  general  and  usually  fatal  peritonitis. 

It  might  be  expected  that  this  occurrence  would 
give  rise  to  severe  pain,  but  very  often  there  is 
neither  pain  nor  tenderness.  The  abdomen,  how- 
ever, rapidly  becomes-distended,  often  to  an  extreme 
degree  ;  its  walls  are  absolutely  motionless  in  re- 
spiration ;  and  on  the  application  of  the  hand  and 
making  pressure,  there  is  not  only  tension  but 
resistance  of  a  peculiar  kind,  which  is  highly 
characteristic.  With  the  local  symptoms  there  are 
evidences  of  shock  :  great  anxiety  of  countenance, 
which  may  be  flushed  and  beaded  with  perspiration, 
or  pallid  and  livid  ;  extreme  frequency  of  pulse, 
often  140,  160,  or  200,  which  is  small  and  weak  ; 
and  very  great  frequency  of  respiration.  The 
respiratory  distress  is  so  marked  that,  in  some 
instances  which  the  writer  has  been  called  to  see, 
the  perforation  had  been  overlooked,  and  the 
condition  attributed  to  some  lung-complication. 

Peritonitis.  —  Peritonitis,  without  antecedent 
perforation,  is  an  occasional  complication  of  typhoid 
fever.  It  differs  from  the  peritonitis  caused  by 
perforation  in  the  more  gradual  onset,  and  in  the 
less  urgent  character  both  of  local  signs  and  general 
S3'mptoms — of  the  latter  especially. 

Tympanites. — Great  distension  of  the  abdomen 
by  flatus  is  not  uncommon  in  the  course  of  typhoid 
fever,  coming  on  independently  of  peritonitis  or 
perforation.  Most  frequently  it  gradually  appears 
late  in  the  disease,  together  with  other  symptoms  of 
prostration  of  the  nervous  system,  but  it  may  set  in 
abruptly  within  the  first  week,  and  it  is  then  pro- 
gnostic of  an  early  fatal  issue.  Simple  tympanites 
is  distinguished  from  peritonitic  distension  by  the 


difference  in  the  feel  to  the  hand  ;  but  chiefly  by 
the  fact  that  the  respiratory  movements  of  the 
abdomen  are  not  suppressed,  though,  of  course, 
impeded.  Absence  of  pain  is  so  common  in  the 
peritonitis  of  typhoid  fever,  that  it  is  no  criterion 
by  which  to  distinguish  inflammation  from  tym- 
panitic distension.    See  p.  1763. 

Diarrhcea. — As  has  been  stated,  the  bowels  are 
usually  loose  in  typhoid  fever.  Not  infrequently 
this  looseness  becomes  excessive,  and  is  thus  a  cause 
of  exhaustion  and  a  source  of  danger.  Unless  there 
is  blood  in  them,  the  stools  are  more  liquid,  fre- 
quent, and  copious,  but  not  otherwise  different 
from  the  usual  typhoid  motions.  They  may  con- 
tain curds  of  undigested  milk. 

Albuininiiria. — Albuminuria  is  not  uncommon 
as  a  complication  of  typhoid  fever,  and  it  may  be  ac- 
companied by  convulsions,  though  it  is  by  no  means 
so  dangerous  as  in  typhus.  The  albuminuria  may 
be  the  effect  of  the  poison  or  of  the  fever-processes 
on  the  blood,  or  it  may  indicate  nephritis.  In  the 
former  case,  which  is  much  more  common,  the 
urine  does  not  differ  in  appearance  from  this  secre- 
tion as  usually  seen  at  the  stage  of  the  disease  at 
which  it  is  present,  and  the  albumen  is  only  detected 
by  examination  ;  in  the  latter,  the  urine  will  be 
scanty  and  dark-coloured,  as  in  desquamative  ne- 
phritis when  it  is  not  a  complication  of  typhoid 
fever. 

Pneumonia. — Inflammation  of  the  lung  may 
come  on  early  or  late  in  the  course  of  typhoid 
fever.  When  early,  it  is  usually  a  lobar  croupous 
pneumonia,  not  differing  greatly  from  ordinary 
pneumonia  :  in  the  later  stages  it  is  often  a  com- 
bination of  lobular  catarrh  with  hypostatic  consoli- 
dation. The  symptoms  are  not  marked.  The 
temperature  rises  or  is  more  sustained  ;  there  is 
increased  frequency  of  the  pulse  and  respiration, 
and  perhaps  obvious  respiratory  distress  ;  the  face 
may  be  flushed  or  anxious.  As  a  rule,  there  is 
little  or  no  cough  or  expectoration.  Examination, 
when  practicable,  reveals  the  ordinary  physical 
signs. 

Pulmonary  Gangre7te. — Gangrene  of  the  lung 
may  occur  from  obstruction  of  branches  of  the  pul- 
monary artery  by  fibrinous  coagula  carried  from  the 
heart. 

Pleurisy. — Pleurisy  is  occasionally  met  with  as 
a  complication  of  typhoid  fever.  It  does  not  give 
rise  to  much  pain,  and  may  easily  be  overlooked, 
the  condition  of  the  patient  precluding  careful  ex- 
amination. 

Venous  Thrombosis. — Thrombosis  may  be  either 
a  complication  or  a  sequel  of  typhoid  fever.  It 
arises  from  the  languid  state  of  the  circulation,  and 
from  the  condition  of  the  blood,  which  is  liable  to 
coagulate.  The  femoral  vein  and  its  branches  are 
the  vessels  most  commonly  obstructed,  the  throm- 
bosis usually  beginning  in  the  small  deep-seated 
branches  and  extending  to  the  larger  trunks,  so 
that  there  may  be  deep-seated  pain  and  tenderness 
in  the  calf  or  in  the  gluteal  region  for  a  day  or  two 
before  the  large  vein  is  affected.  Thrombosis  gives 
rise  to  pain  and  swelling  of  the  limb,  with  some 
oedema,  and  the  vein  can  usually  be  felt  as  a  solid 
cord  ;  there  is  a  new  access  of  pyrexia,  especially 
if  convalescence  has  already  set  in. 

Embolism. — Embolism  by  plugs  of  fibrin  depo- 
sited in  the  heart,  and  subsequently  launched  into 
the  arteries,  may  occur  in  any  part  of  the  body. 
Hemiplegia  may  happen  from  this  cause  in  the 
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course  of  typhoid  fever  ;  or  occasionally,  but  very 
rarely,  gangrene  of  part  of  a  limb. 

Parotitis. — Parotid  abscess  is  less  common  in 
typhoid  than  in  typhus  fever,  and  when  present  is 
usually  due  to  secondary  infection  of  the  gland  by 
the  ordinary  pyogenic  cocci,  althougli  occasionally 
the  organism  responsible  for  the  pus-formation  is 
undoubtedly  the  typhoid-bacillus  ;  but  it  may  occur 
in  very  severe  cases,  and  is  then  an  additional  source 
of  danger. 

Baldness,  neuritis,  epididymitis,  cystitis,  perios- 
titis, and  perichondritis  may  occasionally  accompany 
or  follow  typhoid  fever.  These  conditions  are 
described  elsewhere. 

Sequelae.  —  Enteric  fever  always  leaves  the 
patient  weak,  and  the  debility  lasts  long.  This  is 
due  not  merely  to  the  waste  of  tissue  by  the  pro- 
tracted fever,  but  to  the  fact  that  the  intestinal  and 
mesenteric  lesions  interfere  with  absorption  of 
nutrient  material.  In  some  cases  the  patient  never 
recovers  strength,  but  gradually  becomes  emaciated, 
and  dies  from  asthenia  or  from  some  intercurrent 
attack.  Occasionally  the  ulcerations  do  not  heal, 
and  they  may  prove  fatal  after  the  lapse  of  a  con- 
siderable time.  Phthisis,  again,  may  be  started  by 
an  attack  of  typhoid  fever,  usually,  but  not  in- 
variably, in  an  individual  predisposed  to  the  disease. 
Insanity  is  another  occasional  sequel  ;  the  most 
common  form  of  mental  derangement  is  melan- 
cholia, but  there  may  be  acute  mania.  It  may 
come  on  almost  immediately,  the  patient  never 
appearing  (juite  to  recover  his  faculties  after  the 
stupor  of  a  severe  attack  ;  or  it  may  develop  itself 
at  an  early  or  late  stage  of  convalescence,  or  not 
till  a  still  later  period. 

Varieties. — Typhoid  fever  runs  a  very  varied 
course,  and  different  epidemics  may  be  characterised 
by  special  features  as  well  as  by  differences  in  the 
degree  of  severity.  The  state  of  health  or  general 
C(.)ndition  of  the  individual  or  of  the  community  may 
have  an  important  influence  in  respect  of  this,  but 
just  as  the  virulence  of  the  bacillus  may  be  inten- 
sified or  moderated  in  the  laboratory,  so  it  may  be 
modified  by  climatic  and  other  influences.  The 
typhoid  fever  of  this  country,  of  the  continent  of 
India,  and  of  Africa,  may  thus  come  to  present 
important  clinical  diversities.  To  complete  the 
account  ot  typhoid  fever,  some  of  the  principal  de- 
viations from  the  ordinary  course  and  type  of  the 
disease  must  be  enumerated  ;  and  in  the  first  place 
it  must  be  understood  that,  both  in  individual  cases 
and  in  entire  epidemics,  typhoid  fever  may  run  its 
course  without  rise  of  temperature,  the  character- 
istic lesions  being  found  after  death.  Again,  there 
is  sometimes  so  little  general  depression  of  strength 
that  the  .sufferer  may  walk  aljout,  and  carry  on  his 
usual  avocations  up  to  a  late  period  of  the  attack. 
The  term  typliiis  ainhiilans,  or  aiiibulatoritis,  has 
been  applied  to  such  cases.  The  writer  has  known 
several  instances  in  which  patients  have  walked 
into  the  London  Fever  Plospital  with  perforation. 

Infantile  Remittent  Fever. — Infantile  re- 
mittent fever  is  so  called  from  the  remissions  often 
observed  in  typhoid  fever  affecting  young  children. 
No  special  description  is  necessary,  the  disease  pur- 
suing much  the  same  course  in  children  as  in  adults, 
only  with  greater  fluctuations.  Spots  are  less  fre- 
quently Seen. 

Typhoid  Fevep  with  Constipation. — This 
really  constitutes  a  distinct  variety,  the  constipation 
persisting  throughout,  and  not  merely  lasting  for  a 


few  days  and  then  giving  place  to  diarrhoea.  It  is 
a  difficult  form  of  the  disease  to  deal  with,  and  is 
often  followed  by  relapse. 

Bilious  Fever  (Fievre  biliejisc). — This  is  re- 
cognised as  a  special  form  of  typhoid  fever  by 
French  observers,  and  deservedly  so.  The  cha- 
racteristic feature  is  frequent,  sometimes  almost 
incessant,  vomiting  of  liquid  containing  bile,  both 
after  food  and  when  no  food  has  been  taken. 
Severe  headache  often  persists  throughout  the 
attack.  The  temperature  does  not,  as  a  rule,  rise 
high,  and  it  fluctuates  much  ;  the  face  is  pale  and 
anxious ;  the  pulse  is  frequent  and  very  weak  ;  the 
tongue  is  usually  coated,  and  may  be  white  or 
yellow.  It  is  a  very  dangerous  form  of  the  disease, 
and  may  end  fatally  in  ten  or  fourteen  days  by 
simple  asthenia,  without  delirium  or  comatose 
symptoms. 

Typhoid  Fever  with  Meningitis. —  True 
meningitis  sometimes,  though  rarely,  occurs  at  an 
early  period  of  typhoid  fever,  and  is  attended  by 
pain  in  the  head,  excitement,  which  may  be  mania- 
cal in  character,  or  violent  delirium. 

Abortive  Typhoid.— This  is  sometimes  de- 
scribed as  '  fourteen-day  fever.'  After  well-marked 
symptoms  of  the  attack,  the  temperature  is  not 
maintained,  but  gradually  subsides.  Such  cases 
are  mostly  set  down  as  common  continued  fever,  or 
febricula.    Sec  Febricula. 

Diagnosis. — A  well-marked  case  of  enteric 
fever  at  the  height  of  the  disease  is  easily  recog- 
nised by  the  aspect  of  the  patient,  and  by  the  sym- 
ptoms already  described  :  the  red  tip  and  edges 
of  the  tongue,  the  tumid  abdomen,  the  enlarged 
spleen,  the  rose  spots,  and  the  character  of  the 
stools.  In  the  early  stage,  however,  it  is  often 
necessary  to  suspend  the  judgment  for  a  day  or  two, 
and  there  may  be  difficulty  in  forming  a  definite 
opinion  for  a  much  longer  period.  The  diseases  which 
have  most  frequently  been  taken  for  typhoid  fever 
are  tubercular  meningitis,  acute  pulmonary  tuber- 
culosis, and  gastro-intestinal  catarrh  ;  typhlitis, 
catarrhal  pneumonia  and  other  acute  affections  of 
the  lungs,  glanders,  pyKmia,  and  ulcerative  endo- 
carditis, have  also  from  time  to  time  been  con- 
founded with  it.  On  the  other  hand,  typhoid  fever 
may  possibly  be  takei)  for  one  of  these  affections,  or 
may  more  easily  be  masked  by  some  complication, 
such  as  pneumonia  or  peritonitis.  What  is  most 
liable  to  happen  is,  that  it  may  be  entirely  over- 
looked. 

The  insidious  onset  of  typhoid  fever  is  very  cha- 
racteristic ;  and,  as  has  been  said  before,  the 
thermometric  chart  of  the  first  four  daj'S,  showing  a 
rise  day  by  day  with  the  morning  remissions,  might 
of  itself  suggest  the  diagnosis.  But  occasionally  the 
invasion  is  abrupt,  or  there  is  some  pulmonary  com- 
plication at  the  outset,  which  raises  the  initial  tem- 
perature, so  that  it  would  be  unsafe  to  rely  too 
implicitly  on  the  temperature.  The  first  thing  to 
be  done  in  establishing  a  diagnosis  of  enteric  fever 
is  to  exclude  local  inflammation  as  a  cause  of  the 
febrile  condition,  which  will  be  effected  by  physical 
examination  and  other  means.  It  must  not  be 
forgotten  during  this  investigation  that  in  pneu- 
monia the  consolidation  may  not  occur  for  three  or 
four  days.  When  there  is  doubt,  epistaxis  will  be 
evidence  in  favour  of,  herpes  labialis  against, 
such  a  diagnosis,  though  herpes  may  break  out 
when  there  has  been  a  rigor.  The  presump- 
tion of  typhoid  fever  arrived  at  by  excluding  local 
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inflammation  and  oilier  acute  diseases  will  soon  be 
strengthened  by  the  appearance  of  corroborative 
indications  which  we  need  not  again  specify,  or  be 
overthrown  by  their  continued  absence. 

As  regards  the  particular  diseases  enumerated  as 
those  with  which  it  is  specially  liable  to  be  con- 
founded— in  tubercular  meningitis  the  temperature 
is  not  usually  so  high  as  in  typhoid  fever,  the  pulse 
is  at  first  not  very  frequent,  and  is  often  hesitating, 
while  it  almost  always  presents  the  condition  of 
tension  in  the  early  stage  when  the  confusion  is 
liable  to  occur,  thus  contrasting  with  the  soft  short 
pulse  of  fever.  There  are  usually,  but  not  con- 
stantly, headache  and  vomiting  early  in  the  attack, 
the  bowels  are  mostly  confined,  and  the  abdominal 
wall  is  retracted.  Squint,  inequality  of  the  pupils, 
or  double  optic  neuritis,  would  be  unmistakable 
indications  of  meningitis.  In  acute  pulmonary 
tuberculosis  there  is  more  cough  ;  and  although  at 
first  there  may  be  only  scattered  sibilant  sounds, 
such  as  are  heard  in  typhoid  fever,  these  soon 
become  more  abundant,  and  other  physical  signs  of 
the  infiltration  of  the  lungs  are  added,  such  as 
impairment  of  resonance,  and  imperfect  entry  of 
air.  The  temperature  also  is  usually  more  sustained. 
Gastro-intestinal  catarrh  in  children  is  sometimes 
attended  by  so  much  febrile  disturbance  as  to  give 
rise  to  a  suspicion,  or  even  a  diagnosis,  of  typhoid 
fever,  especially  as  the  abdomen  is  tumid,  and 
there  may  be  diarrhoea  ;  overfeeding  with  milk 
may  keep  up  the  appearance  of  fever  for  some  time. 
There  are,  however,  intermissions  and  variations 
which,  when  carefully  noted,  are  found  to  be  incon- 
sistent with  continued  fever  ;  the  tongue  is  more 
thickly  and  coarsely  coated  ;  and  the  stools,  though 
they  may  be  pale  from  undigested  milk,  have  not 
the  typhoid  character.  In  typhlitis  there  is  more 
local  pain  and  tenderness,  and  a  lower  temperature  ; 
and  the  symptoms  set  in  more  abruptly,  vomiting 
being  common.  It  is  unnecessary  to  enter  upon 
the  distinction  between  typhoid  fever  and  the  other 
diseases  mentioned  ;  for  the  most  part  a  few  days 
■will  clear  up  any  uncertainty  or  confusion. 

As  a  matter  of  fact,  errors  rarely  arise,  when  it  is 
deliberately  considered  whether  a  given  case  is  or 
is  not  one  of  typhoid  fever.  The  danger  is  that 
the  idea  of  fever  may  not  be  entertained  at  all,  its 
symptoms  being  attributed  to  some  slight  local 
ailment.  Or  there  is  pneumonia  or  peritonitis  as 
a  complication,  when  the  patient  first  comes  under 
observation,  which  is  not  very  uncommon  among 
the  poor  or  in  hospital  practice.  The  possibility, 
therefore,  that  typhoid  fever  may  underlie  an  acute 
local  affection  should  always  be  borne  in  mind,  and 
when  the  desired  crisis  does  not  come  on  in  pneu- 
monia, or  if  in  peritonitis  the  general  symptoms  are 
not  altogether  those  of  inflammation  of  the  peri- 
toneum, indications  of  enteric  fever  should  be 
carefully  looked  for.  When,  again,  a  patient  com- 
plaining only  of  some  functional  derangement,  or 
of  weakness  and  loss  of  appetite,  has  a  look  of 
illness  and  prostration  which  is  disproportionate  to 
the  assigned  cause,  enteric  fever  should  be  sus- 
pected. 

There  is  often  great  difficulty  in  distinguishing 
infantile  remittent  fever  from  tubercular  meningitis 
on  the  one  hand,  and  from  gastric  catarrh  on  the 
other.  In  gastric  catarrh  the  tongue  is  more  loaded  ; 
the  temperature  is  less  sustained  and  more  irregular  ; 
constipation  is  more  common  than  diarrhcea  ;  and 
the  evacuations,  whether  solid  or  liquid,  have  not 


the  specific  characters,  but  consist  more  oi  undi- 
gested food.  In  meningitis  there  will  usually  be 
purposeless  vomiting,  but  not  always  ;  the  tem- 
perature is  not  so  high  ;  the  pulse  is  often  slow  or 
irregular,  and  the  respiration  shallow  and  sighing  ; 
the  abdomen  is  not  distended,  and  may  be  re- 
tracted ;  the  bowels  are  confined.  A  squint  would 
at  once  confirm  suspicions  of  meningitis.  Ehrlich's 
urinary  test '  and  the  Widal  reaction  in  the  blood 
will  often  aid  in  the  formation  of  a  definite  dia- 
gnosis, and  these  examinations  should  never  be 
omitted,  although  the  responses  are  not  absolutely 
conclusive.  Clumping  of  the  bacilli  may  take 
place  as  the  result  of  an  antecedent  attack,  and  the 
writer  has  seen  a  characteristic  Ehrlich  reaction  in 
a  case  of  septicsemia  with  abscesses. 

Prognosis. — It  is  never  safe  to  speak  confidently 
of  the  recovery  of  a  case  of  typhoid  fever,  in  view 
of  the  complications  which  may  arise ;  but  the 
prognosis  is  favourable  or  unfavourable,  according 
to  the  antecedent  condition  of  the  patient,  and  to 
the  severity  of  the  attack,  as  estimated  chiefly  by 
the  temperature.  The  mortality  varies  from  15  to 
25  per  cent.,  but  there  may  be  epidemics  in  which 
it  may  be  throughout  lower  or  higher  than  the 
average  here  stated. 

Children  seldom  die  of  typhoid  fever,  and  in  the 
young  the  attack  is  less  likely  to  be  severe,  and 
there  is  a  better  chance  of  recovery  even  when  it  is. 
In  debilitated  subjects,  and  especially  in  persons 
addicted  to  alcohol,  typhoid  fever  is  always  attended 
by  danger  ;  even  in  a  mild  attack  there  may  be 
failure  of  the  heart,  and  pulmonary  complications 
or  thrombosis,  which  may  prove  fatal.  Pregnancy  also 
renders  an  attack  dangerous  {see  p.  13 13).  Apart 
from  causes  of  anxiety  in  the  general  condition  of  the 
patient,  and  exception  being  made  of  cases  in  which 
the  fever  assumes  the  bilious  type,  attended  by 
frequent  vomiting  of  bile,  headache,  and  prostration, 
and  of  the  rare  instances  of  meningitis  as  an  early 
complication,  the  prognosis  turns  mainly  on  the 
temperature.  If  this  is  not  more  than  1 02 '5°  F.  in 
the  evening  at  the  end  of  the  first  week,  there  is 
very  little  danger  ;  on  the  other  hand,  if  the  evening 
temperature  reaches  105°  F. ,  nearly  half  the  cases 
prove  fatal.  When  the  temperature  ranges  high, 
it  is  of  great  importance  to  ascertain  whether  it  is 
so  for  many  consecutive  hours,  or  only  for  a  short 
period  ;  a  heat  of  104°  F.  sustained  for  a  great  part 
of  the  day  is  a  more  serious  matter  than  a  brief  rise 
to  105°  Y.  On  this  account,  and  also  because  the 
maximum  may  be  attained  at  different  periods  of 
the  day,  it  is  desirable  that  the  temperature  should 

^  Ehrlich's  reaction  or  the  diazo-reaction  depends  upon  the 
temporary  presence  (between  the  5th  and  22nd  days),  in  the 
urine  of  typhoid  patients,  of  a  chromogen,  which  when 
treated  with  diazo-benzene-sulphonic  acid  and  ammonia  gives 
a  characteristic  colour-reaction. 

In  applying  this  test,  the  sulphonic-acid  reagent  is  prepared 
by  mixing  the  two  following  stock  solutions  : 

1.  Hydrochloric  acid  5  c.cm.,  diluted  with  distilled 

water  to  loo  c.cm.,  and  saturated  with  sulphanilic 
acid. 

2.  Sodium  nitrite,  o's  per  cent,  aqueous  solution,  in 

the  proportion  of  40  parts  of  the  first  to  one  part 
of  the  second. 

Two  or  three  cubic  centimetres  of  the  suspected  urine  are 
added  to  an  equal  quantity  of  the  sulphonic-acid  reagent,  in  a 
narrow  test-tube.  Ammonia  is  then  carefully  run  in  so  as  to  form 
a  colourless  zone  above  the  mixture  of  urine  and  acid  ;  this 
results  in  the  formation  of  a  more  or  less  deeply  coloured  ring 
at  the  junction  of  the  two  liquids.  If  now  the  contents  of  the 
tube  are  poured  into  a  porcelain  basin  containing  some  water, 
the  production  of  a  salmon-red  colour  will  indicate  a  positive 
reaction  ;  a  yellow  or  orange  colour  only  being  obtained  when 
the  result  is  negative. 
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lie  taken  in  serious  cases  every  I  wo  or  three  hours, 
or  even  more  frequently.  In  typhoid  fever,  as  in 
other  acute  diseases,  a  contrast  between  the  surface- 
temperature  and  the  temperature  of  the  blood,  as 
revealed  by  the  thermometer,  is  of  unfavourable 
significance.  If  with  high  temperature  there  are 
indications  of  failure  either  in  the  nervous  system 
or  in  the  heart,  the  prognosis  becomes  serious  ;  a 
tendency  to  stupor  or  retention  of  urine  early  in  the 
disease  is  a  bad  sign  ;  and  acute  tympanites  at  this 
period,  indicating,  as  it  does,  paralysis  of  the 
muscular  walls  of  the  intestine,  and  presumably  of 
the  sympathetic  nervous  system,  almost  invariably 
points  to  a  speedily  fatal  termination  ;  the  later 
gradual  distension  of  the  abdomen  ranks  with  the 
unfavourable  signs,  but  is  often  met  with  in  cases 
which  recover. 

Unusual  frequency  of  the  pulse,  marked  dicro- 
tism  early,  and  extreme  weakness  of  the  beat 
and  compressibility  of  the  vessel  later,  intimate 
danger,  as  does  also  an  increasing  frequency  day  by 
day  towards  the  end  of  the  third  week.  When  the 
beats  run  into  each  other,  and  the  pulse  is  a  mere 
flutter,  the  danger  is  immediate  and  extreme.  The 
sounds  of  the  heart  should  be  noted  throughout  the 
disease  ;  the  first  sound,  as  heard  at  the  apex,  tends 
to  l>ecome,  first,  short  and  sharp,  then  weak,  and 
it  may  altogether  cease  to  be  audible  ;  a  good  or 
bad  first  sound  is  of  good  or  bad  augury  respec- 
tively. A  systolic  apex-murmur  is  not  uncommon, 
and  occasionally  a  distinct  presystolic  murmur 
is  heard  ;  these  murmurs  have  no  great  signi- 
ficance, and  usually  disappear  as  the  patient  re- 
covers. 

Treatment. — The  principles  on  which  the 
treatment  of  typhoid  fever  should  be  conducted  are 
generally  accepted  and  well  understood.  Success 
depends  greatly  on  their  intelligent  application  to 
individual  cases,  and  on  careful  attention  to  details 
at  every  stage  of  the  disease. 

The  patient  should,  if  possible,  be  placed  in  a 
large,  airy,  and  well-ventilated  room,  the  windows 
and  door  of  which  should  be  more  or  less  con- 
tinually open,  according  to  the  season  and  weather. 
The  lied  should  not  be  too  wide,  and  it  should  be 
approachable  on  both  sides,  so  that  the  patient  can 
be  easily  reached  from  either  side ;  it  should  be 
firm,  but  comfortable.  A  feather-  or  flock-bed  is 
very  objectionable,  on  account  of  the  hollow  into 
which  the  patient  sinks  in  it.  When  practicable, 
it  is  a  great  comfort  to  have  two  beds — one  for  day, 
the  other  for  night.  The  covering  should  be  light, 
but  sufficient  to  protect  the  patient  from  changes  in 
the  external  temperature  ;  eider-down  quilting,  or 
any  material  impervious  to  the  insensible  perspira- 
tion, should  be  forbidden  ;  the  under-surface  of 
such  coverings  will  often  be  found  quite  damp,  and 
exhaling  an  offensive  odour.  Conscientious,  skil- 
ful, and  efficient  nursing  is  of  the  utmost  conse- 
quence ;  and  that  nothing  may  be  overlooked,  a 
record  should  be  kept  of  the  condition  of  the  patient, 
of  the  food,  stimulants,  and  medicines  administered, 
and  of  the  evacuations  passed. 

The  patient  should  be  sponged  night  and  morn- 
ing with  tepid  water,  to  which  a  little  vinegar,  or 
eau-de-Cologne,  or  permanganate  of  potassium  may 
be  added.  The  temperature  of  the  water  may 
vary,  the  feelings  of  the  patient  being  consulted, 
and  the  effects  in  producing  sleep  and  quiet  noted. 
The  hands  and  face  may  be  washed  or  bathed 
frequently,  and  the  general  sponging  may  be  repeated 


at  any  time  when  it  seems  to  he  required  owing  to 
heat  or  restlessness. 

It  is  useful  to  habituate  the  patient  to  the  use  of 
the  bed-pan  from  the  first.  It  is  true  that  very  often 
the  chair  or  utensil  is  used  throughout  ;  but  in 
severe  cases,  or  on  the  occurrence  of  hcemorrhage, 
the  sitting  posture  is  dangerous,  and  indeed  im- 
possible, and  it  may  be  most  distressing  to  have  to 
pass  the  excretions  into  the  bed-pan  for  the  first 
time  under  circumstances  of  extreme  prostration  ; 
this  may,  indeed,  destroy  the  patient's  chance  of 
recovery.  A  disinfectant  solution  should  be  placed 
in  the  pan  or  other  vessel  into  which  the  stools  are 
received,  and  more  should  lie  added  and  left  in 
contact  with  them  liefore  they  are  thrown  away. 
The  urine  should  also  be  carefully  disinfected  in  a 
similar  manner.    See  Disinfection. 

Perhaps  the  most  important  element  in  the  treat- 
ment of  typhoid  fever  is  the  regulation  of  the  diet. 
This  should  lie  exclusively  liquid,  and  the  staple 
constituents  will  be  milk,  and  lieef-tea  or  broths  of 
one  kind  or  another.  It  should  l)e  borne  in  mind 
that  these  liquids  are  food,  and  not  mere  drinks, 
and  they  should  be  given  with  strict  regularity. 
Two  or  three  pints  of  milk,  and  a  pint  or  pint  and 
a-half  of  beef-tea  or  the  equivalent  of  broth  of 
some  kind  will  be  about  the  quantity  required  for 
twenty-four  hours'  consumption  in  the  first  in- 
stance ;  and  it  should  be  so  divided  that  milk  and 
beef-tea  are  given  alternately  about  every  three 
hours,  judgment  being  exercised  in  waking  up  the 
patient  if  he  is  sleeping  when  food  is  due,  or  allow- 
ing him  to  sleep  beyond  the  hour.  The  great 
tendency  now,  on  the  part  of  the  public,  is  to  over- 
feed cases  of  fever.  When  the  patient  asks  for 
drink,  milk  is  offered,  and  if  it  is  iced  or  diluted 
with  soda-  or  seltzer-water  it  is  sufficiently  grateful 
in  quenching  thirst  to  be  accepted  in  quantity 
altogether  beyond  the  digestive  powers  ;  it  then 
coagulates  in  masses,  escapes  solution  by  the  gastric 
and  pancreatic  juices,  and  passes  down  the  intestine 
in  heavy  curds,  which  irritate  the  ulcerated  surfaces, 
besides  producing  other  disturljances.  It  is  in  this 
way  that  milk  has  been  discredited  as  an  article 
of  diet.  The  writer's  experience  is  in  accord  with 
that  of  Parkes,  who  looked  upon  milk  as  the 
typical  diet  for  enteric  fever.  In  later  stages  of 
the  disease  it  may  be  necessary  to  give  nourishment 
more  frequently,  but  the  attention  of  the  medical 
attendant  will  in  most  cases  be  required  rather 
to  moderate  the  amount  of  food  given  than  to 
urge  its  administration  ;  it  may,  however,  be  found 
necessary  to  take  precautions  against  neglect  in  this 
respect  during  the  night.  In  emergencies,  con- 
centrated meat-extracts  may  have  to  be  given  in 
teaspoonfuls  every  few  minutes.  The  patient 
should,  of  course,  be  allowed  to  drink  freely  of  cold 
water,  toast-water,  or  any  simple  drink.  The  key 
to  the  regulation  of  the  diet — it  may  almost  be  said 
to  the  management  of  the  patient — is  to  be  found  in 
the  careful  inspection  of  the  stools  ;  the  medical 
attendant  ought  to  see  every  evacuation,  or,  at  any 
rate,  one  motion  every  day,  supplementing  his  own 
information  by  the  report  of  a  trustworthy  nurse. 
When  curds  appear  in  the  dejections,  either  too 
much  milk  is  taken,  or  too  much  at  a  time,  or 
its  digestion  is  interfered  with.  If  the  passage  of 
undigested  milk  *is  not  remedied,  there  will  certainly 
be  flatulence,  discomfort,  and  restlessness,  eleva- 
tion of  the  temperature,  and  in  most  cases  diarrhoea. 
When,  without  error  in  the  amdinistration  of  the 
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milk,  curds  appear  in  the  stools,  dilution  with  soda- 
or  seltzer-water,  or  the  addition  of  lime-water  or  bi- 
carbonate of  sodium,  may  prevent  premature  and 
unduly  firm  coagulation ;  or  the  admixture  of 
arrowroot,  barley-water,  or  gelatine  may  cause  the 
curds  to  be  subdivided,  and  thus  ensure  their  diges- 
tion. A  more  efficacious  method,  however,  is  to 
peptonise  the  milk  {see  Peptonised  Food).  In 
5ome  cases  beef-tea  excites  diarrhoea,  and,  given 
in  excess,  it  will  almost  always  have  this  effect. 
Chicken-broth  should  be  substituted  when  beef-tea 
disagrees,  and  it  is  often  more  grateful  to  the 
patient. 

As  the  fever  subsides,  eggs  beaten  up,  or  lightly 
boiled  or  poached,  may  be  added  to  the  dietary. 
In  all  cases  the  return  to  ordinary  diet  must  be 
made  with  great  caution,  bearing  in  mind  the  fact 
that  there  may  be  intestinal  ulcerations  unhealed, 
and  it  should  be  a  rule  that  no  really  solid  food  be 
given  till  the  temperature  has  been  normal  for  a  week  ; 
even  at  the  end  of  this  time  it  is  not  uncommon  for 
the  temperature  to  rise  one  or  two  degrees,  after  a 
moderate  amount  of  fish  or  meat  with  bread  has 
been  taken.  These  rules  have  been  pronounced  to 
be  antiquated  and  the  precautions  unnecessary,  and 
it  is  said  that  food  of  a  semi-solid  character  may  be 
given  throughout  the  fever,  and  that  the  returning 
appetite  may  be  at  once  gratified.  The  advantage 
claimed  for  this  departure  from  the  cautious  ad- 
ministration of  nourishment  so  long  recommended 
is  that  the  period  of  convalescence  is  shortened.  It 
has  yet  to  be  seen  how  far  any  such  advantage  is 
real,  and  whether  it  may  not  be  too  dearly  pur- 
chased. 

It  is  an  unfortunate  aggravation  of  the  sufferings 
in  typhoid  fever  that  fruit,  which  is  so  grateful  when 
the  mouth  is  dry  and  parched,  cannot  be  given 
freely,  on  account  of  its  liability  to  excite  diarrhoea  ; 
but  a  few  grapes  may  be  permitted,  care  being 
taken  that  the  skins  and  seeds  are  not  swallowed, 
and  the  effects  being  carefully  watched. 

The  question  of  stimulants  is  an  important  one. 
Here,  again,  the  prepossession  in  the  public  mind  is 
in  the  direction  of  almost  indiscriminate  administra- 
tion of  alcohol,  and  the  importunities  of  friends  may 
have  to  be  resisted.  The  amount  of  brandy  or 
wine  given  must  therefore  Ije  carefully  checked  and 
controlled.  In  a  large  proportion  of  cases  no 
alcohol  is  necessary  from  first  to  last  ;  it  is  scarcely 
ever  required  in  the  early  stages  of  the  disease, 
except  perhaps  in  drunkards  ;  and  at  no  period 
should  it  be  given  as  a  matter  of  routine,  or  merely 
because  the  case  is  one  of  fever,  but  only  to  meet 
certain  definite  indications.  These  are  mainly 
evidences  of  weakness  of  the  heart,  frequent,  weak, 
and  fluttering  pulse,  and  weakness  or  absence  of 
the  first  sound  of  the  heart.  When,  as  is  usually 
the  case,  the  tongue  is  also  dry,  and  the  teeth  and 
lips  are  covered  and  the  mouth  lined  with  sordes, 
the  indications  for  the  use  of  stimulants  are  unmis- 
takable. The  effects  should  be  watched  ;  when  al- 
cohol does  good  the  pulse  becomes  less  frequent,  and 
of  better  strength  and  volume,  and  the  temperature 
is  usually  lowered  ;  an  important  indication  also  is 
that  the  odour  of  spirit  is  not  detected  in  the  breath. 
When  very  high  temperature  and  other  unfavour- 
able prognostic  symptoms  set  in  very  early, 
stimulants  may  be  given  without  waiting  for  the 
conditions  above-mentioned.  Alcohol  is  again  often 
required  as  an  adjunct  to  the  treatment  of  fever 
by  the  cold  bath.    The  safest  form  of  stimulant  is 


brandy  or  whisky ;  the  quantity  needed  will  vary 
greatly  in  different  cases ;  in  most  two  or  three 
ounces  in  the  twenty-four  hours  will  be  sufficient, 
in  some  ten  or  twelve  ounces  may  be  required.  It 
is  scarcely  ever  necessary  or  useftil  to  go  beyond 
this  amount,  and  the  administration  of  alcohol 
should  always  be  checked  when  it  can  be  smelt  in 
the  breath.  It  should  be  given  in  divided  doses  in, 
or  immediately  after,  the  n^ilk  or  beef-tea. 

It  will  be  convenient  to  say  here  a  word  on  the 
use  of  opium.  Its  employment  in  certain  compli- 
cations— tympanites,  peritonitis  with  or  without 
perforation,  hfemorrhage,  and  excessive  diarrhoea — 
will  be  described  later ;  the  question  now  is  whether 
it  is  well  to  give  it  for  the  relief  of  sleeplessness  and 
restlessness.  In  the  writer's  opinion,  when  the 
restlessness  is  not  so  far  allayed  by  cold  or  tepid 
sponging  as  to  permit  of  sleep,  it  is  of  great  ad- 
vantage to  the  patient  to  give  ten  or  fifteen  minims 
of  laudanum  at  night,  or  its  equivalent  in  some 
other  form.  The  writer  has  not  found  it  to  inter- 
fere with  the  digestion. 

In  a  large  proportion  of  cases  no  medicine  need 
be  given  from  first  to  last,  but  effervescing  salines 
are  usually  grateful  ;  the  mineral  acids,  at  one  time 
very  largely  employed,  often  seem  in  small  doses  to 
do  good  ;  and  one  or  two  grains  of  quinine  may 
frequently  be  given  with  advantage.  It  should  be 
understood  that  medicines  are  of  less  importance 
than  food,  and  that  they  are  not  to  be  allowed  to 
interfere  with  its  regtilar  administration.  A  gentle 
aperient,  calomel  or  grey  powder  followed  by  a 
mild  saline  draught,  at  the  outset,  is  often  useful, 
but  it  may  be  blamed  for  subsequent  diarrhoea.  In 
Germany  and  America  the  treatment  is  often  begun 
by  administering  six  or  eight  grains  of  calomel  in 
two  doses,  and  at  an  early  period  of  the  disease 
this  is  more  likely  to  do  good  than  harm,  though 
the  dose  is  unnecessarily  large. 

Daily  washing  out  of  the  large  intestine  by  copious 
enemata  of  some  weak  antiseptic  solution — per- 
manganate of  potassium,  boric  acid,  carbolic  acid,  or 
sulphocarbolate  of  sodium — apparently  exercises  a 
favourable  influence  on  the  course  of  the  disease. 
The  temperature  of  the  enema  may  be  varied  so  as 
to  have  some  effect  on  the  temperature  of  the 
body. 

When  treatment,  other  than  the  careful  watch- 
ing, nursing,  and  feeding  which  are  sufficient  in 
mild  cases,  is  required,  this  should  not  be  a  mere 
matter  of  routine  ;  and  it  may  conduce  to  precision 
in  meeting  the  various  indications  presented  from 
time  to  time  if  an  attempt  is  made  to  classify  and 
distinguish  them. 

We  can  recognise,  then,  in  the  course  of  typhoid 
fever,  effects  attributable  (l)  to  the  action  of  the 
poison  ;  (2)  to  the  intestinal  lesions  ;  (3)  to  pro- 
tracted high  temperature. 

I.  The  entire  fever-process,  with  all  its  concomi- 
tants, is  of  course  due  to  the  action  of  the  specific 
microbe,  but  certain  effects  appear  to  have  a  more 
direct  relation  with  the  poison  than  others.  The 
immediate  agents  in  the  production  of  nearly  all, 
whether  direct  or  indirect,  is  a  ptomaine  secreted 
or  formed  out  of  disintegrated  proteids  by  the 
typhoid-bacillus  ;  and  an  important  question  bear- 
ing on  treatment  is  whether  the  toxic  material  is 
formed  entirely  in  the  intestinal  canal  or  also  in  the 
blood  and  tissues.  It  is  apparently  on  the  first  of 
these  two  suppositions  that  the  employment  of 
mercury,  iodine,  carbolic  acid,  sulpho-carbolates. 
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salol,  salicylates,  and  other  intestinal  disinfectants 
suggested  by  the  theory  of  the  bacterial  origin  of 
typhoid  fever,  has  been  based.  Good  results  have 
undoubtedly  been  obtained,  but  not  such  as  to  in- 
validate the  long-established  conclusion  that  it  is 
not  within  the  power  of  medicinal  agencies  to  cut 
short  an  attack  of  typhoid  fever,  or  even  effectually 
to  modify  its  course.  Undoubtedly  ptomaines  are 
formed  in  the  small  intestine,  and  this  not  only  by 
the  typhoid-bacillus,  but  by  other  bacteria  which 
fmd  a  congenial  soil  in  the  albuminoid  exudations 
poured  out  by  the  irritated  mucous  membrane.  It 
has  seemed  to  the  writer  that  this  is  the  explanation 
of  the  dark  and  peculiarly  offensive  stools  some- 
times met  with  in  the  early  stage  of  typhoid  fever 
accompanied  by  a  high  temperature,  and  of  the  ex- 
traordinary oppression  of  the  nervous  system  and 
depression  of  the  circulation  occasionally  seen  with- 
out high  temperature,  or  distension  or  tenderness  of 
the  abdomen,  or  diarrhoea,  or  other  indication  of  a 
severe  attack. 

These  are,  therefore,  the  cases  in  which  intestinal 
antiseptics  are  indicated  ;  and,  according  to  the 
writer's  experience,  mercurial  preparations  are  the 
most  trustworthy.  When  the  motions  are  specially 
offensive  and  accompanied  by  much  gas,  the  abdo- 
men being  tumid  and  the  temperature  high,  from 
a  half  to  one  fluid  drachm  of  the  solution  of 
perchloride  of  mercury,  with  perhaps  one  or  two 
grains  of  quinine,  may  be  given  every  four  hours  for 
two  or  three  days  with  excellent  effects,  or  calomel 
in  small  doses  of  one-sixth  to  one-third  may  be 
given  every  three  or  four  hours.  When  the  nervous 
system  is  evidently  overwhelmed  by  poison,  while 
the  abdominal  symptoms  are  slight,  the  local  lesions 
may  be  disregarded,  and  two  or  three  grains  of 
calomel  may  be  administered  once  or  on  two  succes- 
sive days.  The  entire  aspect  of  a  case  threatening 
to  prove  fatal  may  sometimes  be  changed  by  thus 
clearing  out  and  disinfecting  the  intestinal  canal. 
It  will  be  remembered  that  two  or  three  grains  of 
grey  powder  were  formerly  given  three  times  a  day 
throughout  the  early  part  of  the  attack. 

The  formation  of  ptomaines  in  the  blood  and 
tissues  is  little,  if  at  all,  influenced  by  remedies. 
The  chief  and  most  characteristic  effect  is  the  rise 
of  temperature  ;  and  this,  when  not  aggravated  by 
adventitious  causes,  is  not  controlled  by  antiseptics 
of  any  kind. 

2.  Severity  of  the  intestinal  lesions,  as  indicated 
by  marked  tenderness  in  the  right  iliac  region, 
tumidity  and  tension  of  the  abdomen,  and  diarrhoea, 
may  call  for  opiate  fomentations,  and,  when  the 
motions  are  unduly  frequent,  for  starch-and-opium 
enemata.  Careful  examination  of  all  the  stools  is 
specially  necessary  in  case  of  irritation  by  un- 
digested milk,  and  for  the  early  detection  of  sloughs 
and  blood-clots  which  may  give  warning  of  hremor- 
rhage. 

3.  The  great  source  of  danger  in  typhoid  fever  is 
the  prolonged  high  temperature  ;  and  it  is  to  this, 
together  with  the  fever-poison  or  process,  that  are 
due  the  prostration  of  the  nervous  system  and  the 
weakness  of  the  heart  which  are  the  most  frequent 
causes  of  death.  To  keep  down,  therefore,  the 
febrile  heat  of  the  body  is  to  diminish  very  greatly 
the  danger  attending  this  disease.  It  was  natural 
and  inevitable  that  the  remarkable  class  of  drugs 
which  have  been  found  to  have  the  power  of  lower- 
ing the  temperature — acetanilide,  phenazone,  phena- 
cetin,  and  the  like — should  be  eagerly  employed  for 


this  purpose  in  typhoid  fever  ;  but  while  an  inniic- 
diate  effect  can  be  obtained,  it  is  only  fugitive,  and 
a  continued  administration  is  usually  disastrous. 
The  most  trustworthy  means  of  controlling  the  tem- 
perature is  cold  bathing.      The  cold-water  treat- 
ment of  fever  was,  as  is  well  known,  originated  by 
James  Currie,  and  practised  with  marked  success  by 
him  and  many  other  distinguished  and  trustworthy 
physicians.  Notwithstanding  results  obviously  good, 
it  fell  into  disuse,  till  revived  by  Brand  of  Stettin. 
Brand's  method  is  to  place  the  patient  in  water  at  a 
temperature  of  65°  or  70°  F.  whenever  the  tem- 
perature of  the  body,  as  taken  in  the  rectum, 
reaches  102-2°,  and  to  keep  him  there  for  ten, 
fifteen,  or  twenty-five  minutes,  until  the  heat  is  re- 
duced 2°,  or  at  any  rate  until  he  has  been  shivering 
for  some  minutes.    Liebermeister  takes  103°  as  the 
temperature  which  requires  the  bath,  and  this  lie 
does  not  make  quite  so  cold,  that  is,  75°  F. ,  while  he 
recommends  ten  minutes  only  as  the  period  of  im- 
mersion.   The  bath  has  to  be  repeated  three,  six, 
or  eight  times  a  day — as  often  indeed  as  the  heat  of 
the  body  rises  to  the  point  named  ;  and  it  must  be 
persevered  with  for  two  or  three  weeks  or  more,  as 
may  be  required.    A  little  brandy  is  given  l>efore  or 
during  the  bath  ;  and  when  the  patient  is  taken  out 
of  the  water  he  is  placed  in  bed,  dried,  covered  up, 
but  not  too  warmly,  and  kept  at  rest  {see  Hydro- 
THERAPEUTICS).     In  order  that  the  full  benefit 
may  be  obtained  from  this  treatment,  it  must  be 
begun  early,  in  which  case  the  .temperature  need 
never  be  allowed  to  reach  an  injurious  height  ;  and 
it  is  claimed  that  the  intestinal  lesions  are  also  held 
in  check.    When  thus  carried  out,  it  must  be  taken 
as  established  that  the  mortality  of  enteric  fever  is 
very  greatly  reduced  by  the  bathing.  Jurgensen"s 
statistics  show  a  reduction  from  I5-4  per  cent,  to 
3-1  ;    Liebermeister's    from    273    to    8-2  (this 
observer,    however,  employing  quinine   largely) ; 
others  show  a  still  larger  fall  ;  and  it  may  be  safely 
estimated  that  in  France  and  Germany  the  deaths 
have  been  diminished  by  at  least  one-half.  Cayley 
has  shown  that  like  results  are  to  be  expected  in 
this  country,  and  the  writer's  own  experience  is  cor- 
roborative of  his  conclusions.     If,  however,  the 
remarkable  success  obtained  by  Barr  of  Liverpool 
by  the  continuous  bath — the  patient  being  kept  in 
water  at  a  regulated '  temperature  throughout  the 
attack  — is  confirmed  by  general  experience,  this 
method  ought  to  supersede  all  other  treatment. 
Against  the  advantages  of  cold  bathing  are  to  be  set 
off  the  difficulty  of  carrying  it  out,  and  the  labour 
it  involves  ;  the  prejudices  of  the  public,  and  the 
dislike  and  dread  of  some  patients  ;  the  facts  that 
some  cases  may  be  protracted  (whicli,  by  the  way, 
might  otherwise  end  fatally)  ;  and  that  relapse  is 
certainly  more  frequent.  These  are  good  reasons  for 
trying  whether  the  same  end  may  not  be  attained  by 
other  means  ;  but  unless  we  are  successful  in  this, 
the  duty  of  the  medical  attendant  is  to  insist  on 
the  uncompromising  employment  of  the  cold  bath. 
The  graduated  bath,  in  which  the  initial  tempera- 
ture of  the  water  is  go°  F.,  or,  as  the  writer  has 
found  to  answer  the  purpose  equally  well,  80°,  is 
often  more  acceptable  to  patients,  the  water  lieing 
cooled  down  rapidly  to  70°  or  65°.    The  good 
effects  of  bathing  are  not  due  simply  to  the  abstrac- 
tion of  heat,  a  favourable  influence  is  exerted  on 
the  nervous  system  ;  and  if  the  fever  be  high,  and 
the  nervous  prostration  great — conditions  in  which 
the  shock  of  sudden  cold  is  of  great  service — the 
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cold  water  added  to  bring  down  the  temperature 
may  be  poured  over  the  patient's  head.  The  cold 
wet  pack  and  Thornton's  ice-cap  have  been  tried  as 
alternatives  to  the  bath,  but  without  effects  adequate 
to  the  requirements  of  the  case.  A  valuable  expe- 
dient is  to  apply  over  the  entire  abdomen  wet  lint 
or  thin  flannel,  upon  which  small  pieces  of  ice  are 
distributed.  A  cage  will  be  necessary  over  the  body, 
and  the  water  from  the  melting  ice  must  not  be 
allowed  to  saturate  the  bed.  It  has  been  hoped  to 
prolong  the  effects  of  the  bath,  and  so  render  fre- 
quent repetition  unnecessary,  by  the  administration 
of  large  doses  of  quinine  or  salicylic  acid.  Quinine, 
to  keep  down  the  temperature  for  any  considerable 
time,  must  be  given  in  large  doses — thirty  or  forty 
grains  ;  and  even  this  amount  will,  as  a  rule,  pro- 
duce no  decided  impression  unless  the  way  has  been 
cleared  by  a  bath.  It  is  to  be  given,  then,  shortly 
after  a  bath  in  two  or  three  equal  portions  within 
the  space  of  about  half  an  hour,  and  a  little  lauda- 
num may  be  given  with,  or  just  before  the  quinine, 
to  prevent  vomiting.  Very  frequently  the  tempera- 
ture remains  depressed  for  twenty-four  hours  after- 
wards, sometimes  even  for  a  longer  period.  The 
patient  often  suffers  from  severe  symptoms  of  cin- 
chonism,  but  in  view  of  the  advantage  obtained 
this  need  not  be  seriously  regarded.  Sometimes, 
however,  violent  and  protracted  vomiting  is  set  up, 
which  is  an  absolute  bar  to  the  further  employment 
of  quinine,  except  hypodermically.  The  neutral 
sulphate  is  the  most  convenient  form  for  this  pur- 
pose, and  it  is  sufficiently  soluble  to  be  given  in 
adequate  doses,  that  is,  of  five  or  six  grains.  The 
writer's  own  experience  tends  to  the  conclusion  that 
the  frequent  bathing  has  advantages  over  the  com- 
bination of  quinine  with  the  bath,  both  as  regards 
the  safety  and  the  comfort  of  the  patient ;  though 
he  has  also  seen  cases  in  which  the  bath  alone 
seemed  inadequate,  while  with  the  aid  of  quinine 
the  fever  was  kept  down.  He  has  twice  seen 
severe  tetanus  produced  by  the  bath  and  quinine, 
both  cases,  however,  recovering.  Salicylic  acid 
and  the  salicylates  have  appeared  to  him  to  have  a 
dangerously  depressing  effect.  Of  digitalis,  em- 
ployed in  large  doses  as  an  antipyretic,  he  has  had 
no  experience. 

Without  going  so  far  as  to  say  that  the  cold  or 
graduated  bath  should  be  employed  in  all  cases,  the 
writer  is  of  opinion  that  many  lives  would  be  saved 
were  cold-bathing  at  once  put  in  practice,  whenever 
a  temperature  of  I03'5°  or  104°  F.  in  the  first  few 
days  shows  that  the  attack  is  of  more  than  average 
severity  ;  and  it  is  of  the  greatest  importance  that 
this  should  be  done  early,  so  that  the  pyrexia  may 
never  get  the  upper  hand,  and  that  the  intestinal 
lesions  may,  if  such  a  thing  is  possible,  be  modified. 
And  no  patient  should  be  deprived  of  the  chance 
which  is  afforded  by  the  bath  when,  at  any  stage 
of  the  disease,  life  is  threatened  by  hyperpyrexia  or 
by  consequences  of  high  temperature,  such  as  violent 
excitement,  sleeplessness,  restlessness,  or  nervous 
prostration.  In  such  emergencies  it  may  be  necessary 
to  plunge  the  patient  into  ice-cold  water.  The  only 
complications  which  render  the  bath  inadmissible 
are  haemorrhage,  peritonitis,  and  the  advanced 
cardiac  weakness  and  degeneration  sometimes  found 
late  in  the  disease.  Albuminuria  or  pulmonary 
affections  do  not  constitute  a  bar  to  cold  bathing. 
The  writer  has  known  albumen  to  disappear  from 
the  urine  at  once,  and  pulmonary  congestion  to 
clear  up  after  a  single  bath. 


Treatment  of  Complications.  —  In  severe 
and  protracted  cases  a  state  of  extreme  prostration 
ensues  which  must  be  combated  by  special  thera- 
peutic measures.  A  feature  of  this  condition  is  great 
frequency  and  weakness  of  the  pulse,  with  loss  of 
tension,  so  that  the  beats  run  into  each  other.  Here 
digitalis  may  be  of  very  great  service,  not  only  by 
diminishing  the  frequency  and  increasing  the  strength 
of  the  heart's  action,  but  by  giving  tone  to  the 
vessels.  Probably,  however,  the  most  valuable 
resource  is  the  hypodermic  injection  of  strychnine, 
which  may  undoubtedly  save  life.  One-sixtieth  to 
one-thirtieth  of  a  grain  may  be  given  every  three 
or  four  hours  as  long  as  necessary,  the  effect  being 
carefully  watched.  Digitalin  or  ether,  or  both,  may 
be  combined  with  strychnine.  Strychnine  hypoder- 
mically is  again  the  best  remedy  in  the  sudden  inter- 
current attacks  of  prostration  which  sometimes  occur 
in  the  course  of  fever.  The  most  careful  watch 
should  be  kept  for  complications  at  all  stages  of  the 
fever,  but  especially  after  the  end  of  the  second  week. 
A  rise  of  temperature  must  always  be  taken  to  have 
some  definite  significance  requiring  explanation. 
With  increased  frequency  of  respiration,  it  may  be 
the  sole  indication  of  the  accession  of  pneumonia 
or  pleurisy.  A  fall  of  temperature  may  give  warn- 
ing of  hemorrhage.  Retention  of  urine,  though  un- 
common in  typhoid  as  compared  with  typhus  fever, 
should  always  be  borne  in  mind  ;  and  unusual  rest- 
lessness should  at  once  suggest  an  examination  of 
the  hypogastrium.  The  passage  of  a  catheter  has 
often  put  an  end  to  sleeplessness  and  excitement. 
Bed-sores  ought  never  to  occur,  and  it  will  conduce 
to  their  prevention  for  the  medical  attendant  to 
inspect  the  sacral  region  and  other  parts  where  they 
are  liable  to  be  produced. 

Hicinorrhage. — In  the  treatment  of  haemorrhage 
the  first  thing  to  be  done  is  to  arrest  the  peristaltic 
action  of  the  bowels  by  a  full  dose  of  opium  ;  and 
as  an  immediate  effect  is  required,  one  of  the  liquid 
preparations  should  be  given — the  tincture  or  liquid 
extract,  and  the  dose  may -be  from  twenty  minims 
to  a  drachm.  The  bleeding  vessel  has  to  be  closed 
by  a  clot,  and  peristaltic  movements  will  tend  to 
disturb  this,  while  it  must  be  remembered  that  the 
blood  poured  out  is  a  continued  provocative  of 
movements  on  the  part  of  the  intestine.  Direct 
astringents  which  depend  on  local  action  are  use- 
less ;  before  they  could  travel  the  whole  length  of 
the  small  intestine,  and  reach  the  bleeding  point, 
they  would  be  neutralised  by  combining  with  the 
intestinal  contents.  Physiological  haemostatics  may 
be  of  more  service.  Ergotine  hypodermically,  or 
alternate  doses  every  hour  or  every  two  hours  of 
the  liquid  extract  of  ergot,  5SS  to  5j ,  and  of  turpentine 
7ti,x-xv,  have  seemed  to  the  writer  to  have  most 
effect.  Acetate  of  lead  and  opium  or  morphine, 
sulphuric  acid  and  decoction  of  logwood,  tannic 
acid,  and  all  the  known  styptics  have  been  recom- 
mended. An  important  adjunct — probably  more 
effectual  than  any  internal  remedy  except  opium — 
is  an  ice-bag  over  the  region  of  the  caecum  :  this 
at  the  same  time  quiets  peristalsis  and  contracts  the 
vessels. 

Stimulants  must  be  given  if  the  patient  is  in 
danger  of  dying  from  syncope,  but  it  must  be  borne 
in  mind  that  fainting  gives  time  for  the  vessels  to 
close ;  and  until  the  bleeding  has  stopped,  this 
condition  must  not  be  too  diligently  averted.  We 
must,  in  fact,  sail  as  close  to  the  wind  as  is  con- 
sistent with  safety.    The  same  considerations  apply 
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111  the  administration  of  food  :  very  liulc,  if  any, 
should  be  given  by  the  mouth  for  twenty-four  hours, 
nourishment  being  suppUed  by  small  nutrient 
cnemata. 

Perforatio7t. — The  only  medicinal  treatment  likely 
to  be  of  service  is  the  administration  of  large  doses 
(5j  or  more)  of  laudanum  or  the  liquid  extract  of 
opium  or  an  equivalent  of  morphine,  hypodermically 
or  by  the  mouth.  This  has  saved  life  in  a  few 
cases,  but  in  the  immense  majority  of  cases  a  fatal 
termination  speedily  ensues.  Laparotomy  may 
also  be  proposed.  Many  cases  are  now  on  record 
in  which  it  has  been  successful. 

Peritonitis.  —  Here,  again,  opium  in  repeated 
moderate  doses  is  the  most  useful  remedy  ;  with 
poultices  applied  over  the  abdomen. 

Tympanites. — Once  more  the  remedy  is  opium, 
which  should  be  given  in  pill  three  or  four  times  a 
day  when  the  distension  is  late  and  gradual  ;  in 
very  large  doses  of  some  liquid  preparation  when  it 
is  sudden,  and  especially  if  early  in  the  disease. 
Charcoal  has  been  recommended,  but  in  the  writer's 
experience  it  has  rarely  been  other  than  hurtful. 

Diarrhxa. — As  long  as  the  stools  do  not  exceed 
three  a  day,  or  while  they  do  not  appear  to  distress 
or  exhaust  the  patient,  nothing  special  need  be  done 
to  check  the  diarrhoea.  It  must  always  be  borne 
in  mind  that  beef-tea  or  other  strong  flesh-juices 
may  excite  diarrhoea  :  undigested  curds  of  milk  may 
have  the  same  effect.  As  soon  as  undue  frequency 
in  the  action  of  the  bowels  is  observed,  any  possible 
cause  in  the  diet  should  be  eliminated  ;  this  failing, 
the  best  remedy  is  an  opiate  enema,  twenty  or 
thirty  drops  of  laudanum  in  two  ounces  of  thin 
starch.  In  most  cases  two  or  three  eneniata  will 
arrest  the  diarrhoea  ;  should  this  not  happen,  as- 
tringents must  be  given  by  the  mouth — acetate  of 
lead  and  opium  or  morphine,  sulphuric  acid, 
laudanum,  logwood,  or  tannic  acid. 

Constipation. — This,  whether  intercurrent  when 
there  has  been  diarrhoea,  or  present  throughout  the 
fever,  is  a  perplexing  symptom.  It  is  best  relieved 
liy  enemata  given  every  other  day,  but  sometimes 
these  are  insufiicient  :  a  teaspoonful  of  castor  oil 
may  then  be  given,  care  being  taken  that  any 
accumulation  in  the  rectum  which  might  give  rise 
to  difficulty  of  defaacation  is  previously  removed  by 
enema. 

Bilious  Voniiting. — When  this  is  present  from 
an  early  period  of  the  attack,  attended  as  it  usually 
is  by  great  prostration,  it  has  seemed  to  the  writer 
that  life  is  endangered  by  the  forr.iation  and  ab- 
sorption of  some  poisonous  ptomaine,  and  that  the 
intestinal  lesions  are  then  of  secondary  consequence. 
Acting  on  this  idea,  calomel  has  been  given  in 
doses  of  two  or  three  grains,  in  order  to  carry  off 
the  poison  and  disinfect  the  intestinal  tract,  with 
excellent  results. 

Albumimiria. — Nephritis  must  be  treated  b_v 
poultices  and  dry  cupping  over  the  kidneys.  Albu- 
minuria due  tp  alteration  of  the  blood  requires  no 
special  treatment,  and  it  is  not  a  bar  to  cold  bath- 
ing, but  on  the  contrary  may  be  among  the  sym- 
ptoms calling  for  it.  The  disappearance  of  albumen 
from  the  urine,  which  is  sometimes  observed  when 
the  temperature  has  been  reduced  by  bathing, 
seems  to  show  that  the  blood-change  is  due  to 
I  he  pyrexia,  and  not  to  the  poison.  If  the  typhoid- 
I'acilli  are  found  to  persist  in  the  urine  during  con- 
valescence, as  occasionally  happens,  some  urinary 
disinfectant,  such  as  urotropine,  should  be  .admi- 


nistered, and  the  disinfection  of  the  urine  carefully 
attended  to. 

Pneumonia — When  pneumonia  sets  in,  stimu- 
lants are  generally  required,  and  the  patient  will 
derive  benefit  from  quinine,  which  may  be  given  in 
the  form  of  the  ammoniated  tincture.  Turpentine 
in  small  doses,  or  the  stimulant  balsams,  will  often 
be  found  useful.  Turpentine  stupes  are  generally 
better  than  poultices. 

Thrombosis.  —  Elevation  of  the  leg  on  soft 
cushions,  warmth,  and  gentle  support  by  means  of 
a  flannel  bandage,  will  be  the  treatment  required. 

W.  H.  Broadbent. 

TYPHOID  STATE  (t'v<^os,  stupor)  Synon.  : 

Fr.  Etat  TypJioide  ;  Etat  Adynamiqite  ;  Ger. 
Typhose  Ersclieinungeji. 

Definitio.^J. — A  condition  which  may  arise  in 
the  course  of  any  febrile  disorder,  when  the  ap- 
proach of  death  is  gradual,  and  the  rise  of  tem- 
perature either  excessive  or  long-continued.  The 
typhoid  state  was  so  named  because  of  its  similarity 
to  the  condition  usually  seen  in  severe  cases  of 
typhus  fever.  It  is  most  frequent  in  enteric  fever, 
yellow  fever,  and  pernicious  malarial  fevers  ;  and  in 
such  cases  the  tendency  is  often  evident  from  the 
very  beginning  of  the  attack. 

Description. — The  symptoms  of  the  typhoid 
state  comprise  extreme  prostration,  low  muttering 
delirium,  passing  into  stupor,  with  little  or  no  true 
sleep  [coma-vigil)  \  the  'chaff-collecting'  move- 
ments of  the  hands  (carphology)  ;  derangement  of 
the  senses,  and  hallucinations  of  sight  and  hearing. 
The  urine  and  faeces  are  passed  unconsciously,  or 
there  may  be  retention  of  urine.  The  sensibility 
of  the  skin  is  greatly  impaired  ;  flies  creep  unnoticed 
even  over  the  eyelids.  General  muscular  weakness 
is  shown,  the  patient  lying  on  his  back,  sunk  down 
in  the  bed.  The  lips  and  gums  are  covered  with 
sordes,  and  the  tongue  is  dry  and  black.  Snhsultus 
tendiniim  is  present.  The  pulse  is  frequently  small, 
weak,  and  even  running  in  character,  sometimes 
irregular,  and  easily  affected  by  slight  causes  — for 
instance,  failing  distinctly  during  inspiration.  The 
heart's  impulse  is  greatly  weakened  ;  the  first  sound 
almost  or  quite  lost  at  the  apex.  The  skin  is  dry, 
if,  as  is  often  the  case,  the  temperature  is  high, 
104-5°  o''  upwards  ;  or  it  is  bathed  in  clammy 
sweats,  which  rarely  prevail  at  one  time  over  the 
entire  surface.  There  is  lividity  of,  or  even  ecchy- 
moses  on,  the  under-aspect  of  the  trunk  and  limbs  ; 
and  in  the  exanthematous  fevers  the  eruption  be- 
comes petechial.  The  breathing  is  hurried  and 
shallow,  and  towards  the  close  frequently  assumes 
the  type  known  as  Cheyne-Stokes  respiration. 

Pathology.  —  It  is  unwise  to  attempt  to  attri- 
bute all  these  different  symptoms  to  one  single 
cause.  The  disorder  of  the  nervous  centres  which 
are  principally  affected  is  probably  due  to  the  pre- 
sence of  toxins  in  the  blood,  and  to  the  enfeebled 
circulation. 

Prognosis. — The  prognosis  of  the  typhoid  state 
is  always  grave,  but  in  fevers  which  run  a  definite 
course  recovery  may  take  place,  even  when  the 
condition  is  fully  developed,  if  it  be  so  only  at  or 
towards  the  end  of  the  febrile  period. 

Treatment. — The  treatment  consists  in  the  free, 
use  of  stimulants.  Of  these  brandy  is  the  best,  and 
may  be  given  in  doses  of  half  an  ounce  every  half- 
hour  or  hour  ;  but  the  quantity  must  be  determined 
not  by  measure,  but  by  the  effects  upon  the  patient. 
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If  no  improvement  follows  its  exhibition  by  the 
mouth,  frequently  repeated  rectal  injections  of 
brandy  with  egg  or  strong  beef-tea  ought  to  be 
tried.  The  subcutaneous  injection  of  five  to  fifteen 
minims  of  ether  is  often  so  successful  in  increasing 
the  vigour  of  the  heart's  action,  that  it  well  deserves 
a  trial  here,  too,  if  other  means  prove  ineffectual. 
If  the  temperature  is  excessive,  the  cold  or  tepid 
bath,  or  the  cold  pack,  should  be  used  ;  but  im- 
mediately before  or  during  the  application  of  ex- 
ternal cold,  half  an  ounce  of  brandy  at  least  should 
always  be  given.  The  salutary  efi"ects  of  cold  are 
maintained  and  increased  by  full  doses  of  quinine, 
such  as  five  or  ten  grains  of  the  sulphate  every 
hour,  until  twenty  or  thirty  grains  have  been  taken. 
Hypodermic  injections  of  strychnine  (gr.  J^)  and 
the  inhalation  of  oxygen  are  occasionally  of  ser- 
vice. External  stimulating  applications  are  not 
without  value,  for  example,  vesication  by  blistering 
fluid,  or  by  strong  solution  of  ammonia  to  the 
shaven  scalp,  when  nervous  symptoms  predominate, 
or  a  flpng  blister  to  the  prscordial  region  when  the 
heart's  action  is  seriously  impaired.  Throughout 
the  typhoid  state  the  patient's  strength  must  be 
husbanded  as  carefully  as  possible  ;  and  the  great 
object  of  the  nursing  should  be  to  save  him  from 
the  necessity  of  any  mental  or  muscular  effort 
whatever.  James  Andrew. 

H.  Montague  Murray. 

TYPHUS  FEVER  (tC^os,  stupor).— Synon.  : 
Malignant  Fever  ;  Petechial  Fever  ;  Gaol-Fever  ; 
Typhus  Exantkemaiictis  ;  Fr.  Typhus  ;  Ger.  Fleck- 
typhus  ;  K7-iegspest ;  Lazarethfieber. 

Definition. — Perhaps  no  better  definition  has 
been  given  in  modern  times  than  that  which  Hilder- 
brand  formerly  assigned  to  typhus :  '  Morbus 
acutus,  febrilis,  contagiosus,  esanthemate  proprio 
ac  eminenti  systematis  nervosi  passione  stipatus.' 

Within  the  past  decade  or  two  typhus  has 
remarkably  decreased  in  prevalence,  and  there  is 
good  reason  to  suppose  that  the  time  is  not  far  dis- 
tant when  it  will  have  entirely  disappeared,  its 
poison  being  readily  neutralised  by  fresh  air  and 
possibly  by  exposure  to  sunlight. 

Etiology. — All  experience  goes  to  prove  that 
food,  bad  in  quality  and  deficient  in  quantity,  is  the 
most  potent  predisposing  cause  of  typhus.  All  the 
great  epidemics  of  fever  in  Ireland  and  elsewhere 
have  followed  times  of  famine,  owing  to  bad  seasons 
and  failure  of  the  crops.  It  has  been  assumed  on 
high  authority  that  typhus  is  a  hunger-fever,  but 
against  this  view  a  protest  must  be  entered.  That 
want  and  misery,  and  consequent  mental  depression, 
overcrowding,  and  dirt,  render  the  person  susceptible 
and  a  ready  recipient  of  the  poison  must  be  admitted. 
But  that  there  is  a  something  in  the  air — '  a  con- 
tagium  vivum,'  a  typhus-miasma,  which,  taken  into 
the  system,  produces  fever — must  also  be  admitted. 
Up  to  the  present,  the  most  ardent  and  able  inves- 
tigators have  failed  to  discover  the  presence  of  a 
fever-producing  parasite  in  typhus,  such  as  has  been 
found  in  some  infective  diseases. 

Bacteriology.  —  Hlava  (1891),  Lewaschew 
(1892),  Calmette  (1893),  Dubief  and  Bruhl  (1893), 
are  among  the  most  recent  writers  on  the  bac- 
teriology of  typhus.  Nothing  definite,  however, 
has  as  yet  resulted  from  their  researches  or  those 
of  other  investigators.  In  1898  E.  J.  McWeeney, 
of  Dublin,  made  an  unsuccessful  attempt  to  iso- 
late micro-organisms  from  the  blood  of  two  typical 


cases  of  spotted  t>'phus.  In  both  cases  the  blood 
proved  to  be  absolutely  sterile,  tubes  of  glycerine- 
agar  and  faintly  alkaline  peptone-broth  failing 
to  show  any  signs  of  growth  when  put  away  at 
37°  C.  to  incubate.  In  both  cases  also  the  blood- 
serum,  tested  by  the  Gruber-Widal  method,  gave 
a  negative  reaction,  so  excluding  a  diagnosis  of 
enteric  fever.  McWeeney,  as  a  result  of  his  ex- 
periments, concludes  that  our  present  methods  of 
investigation  are  not  capable  of  solving  the  question 
as  to  the  nature  of  the  tnateries  morbi  in  t3-phus. 

The  poison,  whatever  it  may  be,  is  present  in 
certain  localities,  causing  endemic  disease,  and 
under  favourable  conditions  assuming  the  epidemic 
form. 

Origin  of  Typhus. — The  doctrine  of  the  de 
novo  or  spontaneous  generation  of  typhus  is  opposed 
to  all  analogy,  so  far  as  the  specific  fevers  are  con- 
cerned. Indeed  it  is  beset  with  greater  difliculties 
than  those  which  it  is  designed  to  explain.  The 
theory  would  become  untenable,  were  the  microbic 
origin  of  the  disease  once  proved.  It  is  unnecessary, 
if  we  assume  that  in  cases  of  obscure  origin  we  have 
to  deal  with  a  sudden  increase  of  virulence  in  the 
infecting  agent  on  the  one  hand  and  an  acutely 
developed  susceptibility  by  the  patient  on  the  other 
hand.  It  must,  however,  be  admitted  that  now 
and  again  a  case  of  typhus  occurs  in  which  it  is 
impossible  to  trace  the  infection.  There  is  no  dis- 
ease, with  the  exception  of  smallpox  and  scarlatina, 
which  is  admittedly  more  infectious  than  typhus 
fever. 

In  Ireland  the  question  of  infectiousness  was 
many  years  since  set  at  rest  by  Marsh.  Chej'ne's 
reports  of  the  Hardwicke  Hospital  are  also  replete 
with  facts  pointing  to  the  same  conclusions.  The 
greater  number  are  not  conscious  when  they  are 
poisoned  by  the  typhus  miasm,  but  the  exceptions 
are  not  rare.  Marsh  perceived,  on  suddenly  turning 
down  the  clothes  of  a  patient,  a  highly  disagreeable 
odour  ;  he  was  oppressed,  and  at  once  overwhelmed 
71)70  ict7i,  being  conscious  at  the  time  of  having  ab- 
sorbed the  poison. 

Prodromal  or  Latent  Period  :  Period  of 
Incubation.  —  The  time  intervening  between 
exposure  to  infection  and  the  advent  of  the  series 
of  phenomena  constituting  fever  is  generall}'  from 
three  to  seven  days  ;  but  it  may  be  shorter  or  more 
protracted.  There  may  be  no  incubation — typhus 
siderans  ;  the  overt  symptoms  appearing  simulta- 
neously with  the  reception  of  the  poison.  The  in- 
cubation-period is  not  generally  a  time  of  health  : 
sleep  is  disturbed,  there  is  often  a  malaise,  an  un- 
defined sense  of  illness,  a  depression,  and  often  a 
fear  of  some  impending  calamity.  The  patient  may 
struggle  against  it,  and  follow  his  ordinary  occu- 
pations, until  it  becomes  impossible  to  further 
resist. 

Symptoms. — The  symptom  which  ushers  in  the 
disease  is  generally  a  rigor,  a  sensation  as  if  cold 
water  were  trickling  down  the  back..  There  may, 
however,  be  no  distinct  rigor,  merely  a  fi-issoti,  a 
chilliness  ;  and  even  this  may  not  be  noticed.  There 
may  be  one  distinct  severe  rigor,  or  a  number  of 
slight  shiverings.  After  the  rigor  a  rapid  rise  of 
temperature  takes  place  ;  and  now,  if  not  before, 
the  patient  is  in  most  cases  compelled  to  take  to 
bed.  The  symptoms  then  are  headache,  giddiness, 
heaviness,  languor,  dulness,  pain  in  back  and  limbs 
— especially  the  thighs — sleeplessness  or  disturbed 
sleep,  thirst,  anorexia ;   perhaps  nausea  or  even 
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vomiting  ;  the  tongue  may  be  loaded,  while  or 
yellowish. 

The  early  symptoms  are  at  times  so  slight  that 
the  affected  person  may  be  able  to  walk  about ;  and 
in  three,  four,  or  seven  days  defervescence  takes 
place,  and  restoration  to  health  follows.  This  is 
termed  '  febricula  '  —  Febris  aiiibulatofia  of  tlie 
Germans.  In  by  far  the  majority,  however,  the 
symptoms  become  aggravated  day  by  day  ;  some- 
times catarrhal  symptoms  supervene — often  they  are 
the  earliest  manifestations.  Headache  is  complained 
of,  with  intense  flashes  of  light  before  the  eyes,  or 
intolerance  of  light  ;  the  skin,  at  first  red,  assumes 
a  dusky  hue  ;  the  tongue  becomes  brownish  and  dry. 
On  the  fourth  or  fifth  day  of  the  fever  the  rash 
(the  exanthem  to  which  the  disease  typhus  exanthe- 
iiiaticus  owes  its  name)  appears.  This  rash  is 
generally  first  observed  on  the  trunk,  then  spreads  to 
the  extremities  ;  it  rarely  appears  first  on  the  backs 
of  the  hands  and  face.  The  spots  vary  in  size 
from  a  slight  speck  to  three  or  four  lines  ;  sparse 
at  first,  they  soon  extend  ;  isolated  or  grouped 
together,  they  have  been  compared  to  pieces  of 
marquetry  ;  they  may  be  of  an  intense  red,  but 
generally  they  are  pale  ;  little  papules  are  seen  in 
some  few  cases.  The  typhus-exanthem  bears  a 
close  resemblance  at  its  commencement  to  the  rash 
of  measles  ;  hence  it  is  often  termed  '  measly  erup- 
tion.' The  spots  disappear  on  pressure.  In  the 
space  of  two  or  three  days  the  eruption  is  complete  ; 
the  colour  gradually  assumes  a  more  or  less  dark 
hue,  livid  or  mulberry,  no  longer  disappearing  on 
pressure.  The  usual  duration  of  the  rash  is  from 
a  few  days  to  fourteen  or  fifteen  days.  Its  colour 
is  often  deeper  on  the  back  than  elsewhere  ;  and 
when  a  doubt  exists  as  to  its  having  appeared,  it 
should  be  looked  for  there. 

The  rash  does  not  seem  to  have  any  influence 
on  the  fever,  and  it  may  continue  after  the  defer- 
vescence ;  but  the  more  copious  it  is,  and  the  deeper 
its  colour,  the  more  severe  is  the  disease.  This  is 
the  opinion  which  is  held  by  most  observers.  The 
change  o{  the  eruption  from  a  measly  rash  to  true 
petechia;  or  cutaneous  hemorrhages  is  the  rule. 
The  skin  in  the  course  of  the  disease  may  be  the  seat 
of  various  epiphenomena  —  erysipelas,  furuncles, 
sudamina,  cedema,  abscesses  or  gangrene  of  the  parts 
most  exposed  to  pressure  ;  and  sometimes  even  the 
nose  and  the  genitals  are  affected.  In  some  epi- 
demics icterus  occurs,  and  its  appearance  has  in 
some  cases  been  remarkably  sudden.  The  febrile 
phenomena  are  not  mitigated  with  the  development 
of  the  rash. 

It  sometimes  happens  that  towards  the  end  of  the 
first  week  there  is  an  amelioration  of  the  symptoms  ; 
l)ut  this  is  but  a  lull  in  the  storm  in  the  greater 
number  of  cases.  The  temperature,  which  had 
fallen,  rises  again,  and  often  exceeds  the  former 
record.  The  pulse  attains  a  frequency  of  100  in  the 
morning,  and  112  to  120  in  the  evening,  and  in  the 
severest  cases  far  exceeds  this.  In  the  early  stages 
it  is  fairly  full,  but  it  may  become  weak,  compres- 
sible, and  fluttering  ;  or,  which  is  perhaps  a  more 
evil  omen  than  great  frequency,  slowness  is  observed, 
owing  to  the  diminished  power  of  the  ventricle  to 
make  every  contraction  felt  at  the  wrist.  The 
patient  lies  on  his  back  in  a  state  of  great  prostra- 
tion ;  there  is  a  tendency  to  slip  downwards  in 
the  bed  ;  the  headache  of  the  early  days  has  been 
succeeded  by  delirium,  the  character  of  which  varies 
mvich.    At  first,  chiefly  at  night  or  on  awaking  from 


disturbed  sleep,  he  is  confused  and  unable  to  answer 
questions  correctly ;  at  the  end  of  the  first  or 
beginning  of  the  second  week  the  delirium  becomes 
more  pronounced  -noisy,  restless,  or  apathetic- - 
and  often  the  strangest  phantasies  arise.  A  fixed 
idea  may  take  possession  of  the  mind  ;  there  may 
be  muttering  delirium,  coma  vigil,  sopor,  sudden 
furious  mania  alternating  with  sopor  ;  often  there  is 
difficulty  of  restraining  the  patient  in  bed  ;  hence 
the  necessity  of  closest  watching,  especially  at  night. 
The  tongue  is  dry,  contracted,  and  black,  covered 
with  fuliginous  deposit — '  parrot  tongue  ' — as  are 
also  the  gums.  Retention  occurs  from  paralysis  of 
the  detrusor  vesicte,  or  involuntary  discharge  of 
urine  ;  and  the  bladder  should  be  examined  fre- 
quently, as  the  discharge  is  sometimes  merely  an 
overflow  ;  for  days  it  may  be  necessary  to  employ 
the  catheter.  The  urine  is  high-coloured,  scanty, 
and  often  albuminous.  Such  are  the  symptoms  of 
typhus  in  its  severe  form. 

Towards  the  end  of  the  second  week,  in, 
fortunately,  the  great  majority  of  cases,  a  favourable 
change  takes  place.  There  is  no  disease  in  which 
the  change  may  be  so  sudden  from  a  state  of 
extreme  danger.  The  patient,  who  had  been 
violently  delirious,  or  lying  in  a  torpid  state  of  low 
muttering  delirium  with  subsultus  tendinum,  falls 
into  a  tranquil  and  profound  sleep  which  may  last 
for  many  hours — so  long  that  it  is  necessary  to 
awaken  him  fcjr  nourishment ;  and  on  awakening 
the  temperature  may  be  normal  or  below  it,  the 
tongue  moist,  the  pulse — which  had  been  rapid, 
thready,  and  tremulous — firm  and  moderate  in 
frequency,  and  intelligence  to  a  great  extent  restored, 
with  returning  desire  for  food  and  drink.  This 
change — crisis  by  sleep — is  the  most  favourable 
event.  The  skin,  which  was  burning  hot — calor 
mordax — may  become  moist,  bedewed  with  a  gentle 
sweat  ;  and  this  seems  in  some  instances  critical, 
altogether  different  from  the  copious  sweat  which, 
occurring  at  an  earlier  stage,  is  almost  always 
indicative  of  danger.  A  change,  too,  occurs  in  the 
urine  which  has  been  considered  critical  :  it  has 
been  high-coloured  and  albuminous,  or  even  bloody, 
and  now  the  secretion  is  abundant,  of  normal  colour, 
or  even  paler  than  natural,  with  a  copious  deposit 
of  the  lithates  and  phosphates.  To  this  change  in 
the  urine  the  term  '  crisis  by  urine  '  has  been  given. 

Complications.  —  Many  are  the  dangers  and 
difficulties  from  complications  which  threaten  the 
patient  in  the  course  of  typhus,  and  prolong  the 
disease  ;  one  of  the  most  common  is  implication  of 
the  respiratory  organs.  In  some  epidemics  so  fre- 
quent is  bronchitis,  that  the  disease  has  received 
the  name  of  '  broncho-typhus.'  From  the  onset 
there  may  be  a  bronchial  affection  unmarked  by  the 
ordinary  symptoms,  even  in  advanced  stages — no 
expectoration,  perhaps  not  much  acceleration  of 
breathing  ;  it  may  involve  the  whole  extent  of  the 
bronchi  (bronchiolitis),  even  producing  collapse ; 
its  presence  being  discoverable  only  by  ausculta- 
tion. It  is  noteworthy  that  secondary  affections  in 
typhus  are  more  or  less  latent.  Broncho-pneu- 
monia, hypostatic  congestion,  diffuse  pneumonia, 
are  among  the  most  formidable  complications  in 
fever,  and  often  indicate  a  lethal  termination. 
Multiple  abscesses,  or  gangrene  in  various  situations, 
not  confined  to  the  parts  exposed  to  pressure,  may 
occur.  Convulsions  may  usher  in  a  fatal  termina- 
tion. Sudden  death  has  occurred  when  all  seemed 
to  progress  favourably. 
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Diagnosis. — There  are  cases  of  typhus  the 
course  of  which  is  normal,  and  which  present  no 
difficulties  to  the  experienced  physician  in  arriving 
at  the  diagnosis,  and  hence  it  is  said  the  disease  is 
easy  of  diagnosis  ;  but  he  will  meet  with  others, 
though  few  in  number,  in  which  it  is  occasionally 
impossible. 

The  fevers  with  which  it  is  most  likely  to  be  con- 
founded are  enteric  and  relapsing  fever,  both  of 
which  are  found  to  exist  in  company  with  typhus 
in  many  epidemics  of  the  latter.  Cases  of  enteric 
fever  may  be  wanting  in  the  characteristic  changes 
in  the  intestinal  canal  and  the  glands  ;  and,  again, 
typhus  may  exhibit  changes  resembling  those  of 
enteric  fever,  and  so  the  two  may,  as  it  were,  shade 
into  each  other.  The  knowledge  of  the  exposure 
to  either  disease  will  assist  very  much,  for  typhus 
never  gives  rise  to  enteric,  nor  enteric  to  typhus. 
Important  aid  also  in  the  diagnosis  may  be  ob- 
tained by  observation  of  the  temperature :  marked 
elevation  of  temperature  is  noted  in  typhus  from 
the  onset,  and  the  rapidity  of  the  rise  and  the 
shortness  of  its  duration  exclude  the  idea  of  enteric. 
The  course  of  typhus  resembles  that  of  relapsing 
fever  in  the  first  days.  In  both  of  these  diseases 
the  temperature  is  high  ;  but  it  is  higher  in  relapsing 
fever,  and  on  the  fifth  or  seventh  day  defervescence 
takes  place,  and  the  patient  is  for  the  time  fever- 
free,  to  be  attacked  later  by  a  new  access  of  fever. 
Other  febrile  diseases  seldom  maintain  so  high  a 
temperature  as  typhus  for  so  long  a  period.  The 
return  of  the  temperature  to  the  normal  from 
fever-height  in  typhus  is  often  very  rapid,  the 
defervescence,  as  before  mentioned,  taking  place  in 
one  night. 

Comparing  typhus  with  enteric  fever,  the  defer- 
vescence is  extremely  rare  at  so  early  a  period  in 
the  latter,  or  at  so  late  a  date  in  an  acute  exantheni 
or  in  relapsing  fever.  The  rapid  fall  of  the  tem- 
perature in  typhus,  as  compared  with  the  gradually 
decreasing  fever  in  enteric,  is  also  a  distinguishing 
feature.  The  profuse  petechial  rash  contrasts 
strongly  with  the  sparse  ros}'  spots  of  enteric 
fever,  which  usually  come  out  in  successive  crops, 
and  are  slightly  elevated  The  absence  of  epistaxis 
and  intestinal  lesion,  also  of  haemorrhage  and  of 
marked  splenic  enlargement  ;  as  a  rule,  absence 
of  the  diarrhcea  characteristic  of  enteric  fever,  and 
of  ileo-CcEcal  tenderness  and  gurgling  ;  and  ■  the 
comparative  rarity  of  meteorism, — all  are  to  be  taken 
into  consideration.  In  both,  the  respiratory  and 
circulatory  organs  are  liable  to  be  implicated,  and  so 
are  the  kidneys. 

It  has  been  affirmed  that  no  single  symptom  pro- 
claims the  presence  of  typhus  ;  but  the  order  in 
which  the  symptoms  are  presented,  the  grouping  of 
symptoms — what  German  writers  call  '  s3Tnptom- 
complex  ' —  and  the  disturbance  of  the  nervous 
system,  powerfully  aid  in  arriving  at  the  diagnosis. 

Prognosis.  —  In  forming  a  prognosis  of  typhus 
fever,  the  character  of  the  epidemic,  and  the  rate  of 
mortality,  may  first  be  taken  into  account.  Some 
epidemics  are  peculiarly  mild  and  benign,  others 
are  malignant  in  the  extreme.  The  period  of  the 
epidemic  is  also  important,  as  the  earliest  cases  are 
generally  most  fatal.  Then  the  condition  of  the 
patient,  if  previously  in  broken-down  health,  ill 
fed,  ill  clothed,  ill  housed — such  fall  ready  victims 
to  the  pestilence  ;  perhaps  nothing  renders  the  pro- 
gnosis more  unfavourable  than  habits  of  intem- 
perance.    In  the  upper  ranks  of  life,  occupations 


involving  anxiety  and  mental  stress  predispose  t 
bad  attacks,  in  which  the  nervous  symptoms  ai 
prominent  at  an  early  stage ;  such  cases  have  r( 
ceived  the  popular  name  of  'brain-fever.'  Se> 
mortality  is  also  to  be  noted,  being  greater  in  adu 
men  than  in  women.  The  symptoms  indicative  < 
danger  are  the  early  existence  of  delirium  alte 
nating  with  stupor,  the  peculiar  affection  denoni 
nated  '  coma  vigil,'  subsultus  tendinum,  and  oth( 
low  nervous  phenomena.    See  Coma  Vigil. 

Yer)'  high  or  very  low  temperatures,  and  extren 
rapidity  of  pulse,  always  proclaim  the  severity  of  th 
disease  and  consequent  danger.  It  has  been  ol 
served,  however,  that  in  no  disease  is  high  temper, 
ture  so  well  borne  as  in  typhus.  The  character  c 
the  pulse  is  one  of  the  most  reliable  indications  < 
danger.  To  rapidity  may  be  added  in-egularit; 
feebleness,  compressibility.  The  opposite  stai 
however  (slowness)  is  also  of  evil  augury  ;  for  \\ 
first  sound  of  the  heart  ma}-  be  absent,  and  the  in 
pulse  diminished  in  force  or  absent — conditions  1 
the  heart  indicating  the  need  of  wine  and  oth( 
stimulants,  as  first  pointed  out  by  Stokes.  Gre; 
tympanitic  distension  is  another  indication  ( 
danger  ;  and  the  presence  of  rash  of  the  deepe 
hue. 

Other  conditions  which  add  to  the  danger  i 
typhus  fever  are  weakness  or  paralysis  of  varioi 
parts  ;  hypostatic  congestion,  which  may  end  i 
gangrene  of  the  lung  ;  strabismus  ;  and  contractio 
of  the  pupil  ;  spasm,  convulsions,  stiffness  of  necl 
utter  unconsciousness,  automatic  movements  ;  anc 
above  all,  advanced  age. 

The  prognosis  in  uncomplicated  typhus  is  favoui 
able  ;  in  early  life  the  mortality  is  moderate.  It  i 
not  so  great  in  women,  except  when  they  are  prec 
nant.  Danger  increases  after  passing  the  meridia 
of  life  ;  a  quarter  and  even  half  of  the  cases  betwee 
fifty  and  sixty  years  of  age  succumb.  In  som 
epidemics  the  enormous  mortality  of  40  or  50  pc 
cent,  has  been  reached,  contrasting  remarkabl 
with  the  low  rate  of  others — only  5,  6,  or  7  pe 
cent. 

Anatomical  Characters. — It  is  admitted  b 
all  who  have  had  the  most  extensive  opportunitie 
of  investigating  the  disease,  that  there  are  no  ana 
tomical  changes  which  can  be  considered  pathc 
gnomonic  of  typhus. 

If  death  takes  place  early  the  body  is  littl 
emaciated  ;  the  petechise  which  are  caused  by  blood 
extravasations  are  visible,  and,  as  in  life,  mos 
marked  on  the  back.  Almost  all  the  organs  of  th 
body  are  the  seat  of  change  in  structure,  conges 
tions  and  hyaline,  granular,  or  fatty  degeneration 
The  mucous  membrane  of  the  intestinal  tract  i 
infiltrated,  and  shows  traces  of  catarrh,  and  in  ex 
ceptional  cases  even  superficial  ulceration,  but  ther 
is  nothing  constant.  The  brain  and  membranes  ii 
the  early  stages  are  hypersemic  ;  if  death  occurs  lat 
in  the  disease  they  may  be  anaemic,  with  serou 
effusions.  The  heart-walls  are  softened,  and  th' 
seat  of  granular  and  fatty  change  ;  there  is  fluic 
blood  in  the  ventricles.  The  lungs  are  the  seat  o 
hypostatic  congestion,  the  blood  being  almost  black 
The  veins  and  arteries  have  been  found  to  be  thi 
seats  of  thromboses  and  emboli. 

Treatment. — Impressed  with  the  communica 
bility  of  typhus,  it  is  the  duty  of  the  physician  t( 
insist  on  the  isolation  of  the  sick  from  the  healthy 
On  the  first  access  of  fever  the  patient  should  b< 
ordered  to  bed.    Every  exertion,  mental  or  bodily 
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should  be  forbidden.  The  transport  of  those  sick 
of  typhus  in  war  has  been  known  to  intensify  the 
symptoms  ;  so  it  is,  too,  in  civil  life.  Therefore 
removal  from  the  locality  where  first  attacked 
should  be  avoided,  except  under  the  stress  of  abso- 
lute necessity. 

In  the  management  of  typhus-cases,  an  abundant 
supply  of  air  should  be  afforded.  From  the  chamber 
all  unnecessary  furniture  should  be  removed  ;  the 
covering  of  the  bed  should  be  light.  The  tempera- 
ture of  the  apartment  should  not  l)e  under  59°  F. 
or  over  65°  F.  During  the  height  of  the  fever, 
when  the  temperature  is  high,  exposure.to  cold  does 
not  act  injuriously  ;  but  it  is  harmful  when  once 
defervescence  has  taken  place.  The  patient  should 
not  be  permitted  to  change  from  the  prone  position 
for  any  purpose — an  order  often  difficult  to  enforce 
during  the  early  period  of  the  illness.  The  strictest 
injunction  should  be  issued  against  noise,  or  even 
whispering,  in  the  room.  Light  should  be  modified, 
but  not  excluded.  The  patient  will  sleep  better  if 
the  room  is  not  darkened  during  the  day.  No  one 
should  be  admitted  to  the  room  except  the  necessary 
attendants. 

The  disease  in  uncomplicated  cases,  when  of 
moderate  severity,  runs  a  certain  course,  tending 
towards  a  favourable  termination,  and  then  the 
treatment  is  absolutely  expectant.  The  idea  of 
arresting  typhus  fever  is  now  altogether  abandoned. 
The  regulation  of  the  diet  is  of  paramount  import- 
ance. Thirst  is  constantly  felt,  and  the  craving 
should  be  satisfied,  and  the  fancies  of  the  sick, 
when  possible,  be  indulged.  Cold  water  or  some 
mineral  water  will  generally  be  found  to  be  most 
acceptable  ;  when  the  tongue  is  dry,  iced  water  or 
ice  may  be  permitted.  If  the  patient's  sensibilities 
are  so  blunted  that  he  cannot  give  expression  to  his 
wants  and  wishes,  care  must  be  taken  that  at 
regular  intervals  drink  and  nourishment  be  given  ; 
no  more  suitable  drink  than  milk  and  water  or 
soda-water  can  be  given,  thus  supplying  nourish- 
ment at  the  same  time  that  the  thirst  is  assuaged. 
Broths  of  different  kinds  are  freely  allowed,  and, 
when  there  is  great  debility  and  manifest  failure  of 
strength,  more  concentrated  nourishment,  as  essence 
of  meal,  or  eggs.  The  administration  of  wine  and 
stronger  alcoholics  is  one  of  the  points  in  the  treat- 
ment of  fever  demanding  the  most  careful  considera- 
tion on  the  part  of  the  physician.  In  most  cases, 
except  in  those  stamped  by  malignancy  from  the 
commencement,  it  may  be  postponed  to  the  end  of 
the  first  or  beginning  or  even  the  middle  of  the 
second  week,  and  alcohol  may  then  be  cautiously, 
tentatively  given,  marking  its  effects.  The  selec- 
tion of  the  stimulant  should  depend  on  the  age  and 
previous  habits  of  the  patient :  the  young  or  pre- 
viously temperate  require  wine  in  only  small  quan- 
tities, and  diluted  ;  the  aged  or  intemperate  a  liberal 
allowance  of  strong  wine  or  even  brandy.  Without 
reference  to  the  day  of  the  fever,  if  there  be 
prostration,  a  tendency  to  sinking  of  the  vital 
powers,  stimulants  must  be  freely  given  ;  and  thus 
the  threatened  paralysis  of  the  heart  may  be  warded 
off.  Medicinal  agents,  such  as  ammonia  and  ether, 
are  often  advisable.    Sec  Stimul.a.NI's. 

The  cerebral  symptoms — headache  and  delirium 
— are  frequently  relievec  by  the  application  of  ice 
or,  what  is  sometimes  more  effectual,  cold  or  tepid 
affusion.  Care  should  be  taken,  when  the  ice- 
bladder  is  employed,  that  it  should  not  remain  too 
lung  on  the  head,  as  it  seems  to  have  a  depressing 
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effect.  When  insomnia  is  present,  and  the  tem- 
perature is  high,  tepid  affusion  often  has  the  effect 
of  inducing  sleep  ;  so  has  the  abstraction  of  a  small 
quantity  of  blood  from  the  temples  (two  or  three 
leeches  on  each  temple),  sleep  often  coming  on 
while  the  blood  is  flowing.  In  conditions  of  a 
comatose  nature  blisters  should  be  employed — 
strips  of  blisters  on  the  vertex,  and  not  to  the 
nucha,  the  part  usually  selected,  but  which  should 
l>e  avoided.  If  insomnia  continues,  the  use  of  the 
bromides  maybe  resorted  to,  and  often  with  advan- 
tage ;  but  when  they  fail,  as  they  may,  then  opium 
or  morphine  must  be  administered.  Hall  has  found 
sulphonal  a  remedy  of  much  value,  but  it  often  has 
a  depressing  effect. 

The  application  of  water  to  the  head  has  been 
spoken  of,  but  in  all  cases  it  is  also  essential  for  the 
whole  body.  The  most  scrupulous  cleanliness  is  to 
be  oljserved,  and  sponging  with  cool  or  tepid  water 
may  be  used  when  the  antipyretic  treatment  by  cold 
baths  has  not  been  fully  carried  out.  This  treat- 
ment is  now  being  adopted  in  typhus  also,  in  which, 
as  in  other  cognate  diseases,  the  danger  of  high 
temperature  is  universally  admitted.  At  the  same 
time  our  Object  must  be  to  control  temperature,  noi 
recklessly  to  reduce  it  too  much  or  too  fast.  The 
nature  of  the  fever-process  is  now  far  better  under- 
stood than  it  was  even  a  few  years  ago,  and  we 
have  learned  that  '  fever,'  or  elevation  of  bodih' 
temperature  above  the  standard  of  health,  or  '  nor- 
mal,' serves  a  useful  purpose,  provided  that  it  is 
properly  controlled. 

Quinine  has  been  looked  on  by  some  as  a  specific. 
Liebermeister  recommended  it  in  colossal  doses, 
and  said  he  treated  no  serious  case  of  typhus  with- 
out it.  Il  is  used  as  an  adjunct  to  the  cold 
bath  in  the  antipyretic  treatment  of  fever  ;  it  ma}' 
be  the  sole  antipyretic  when  the  cold  bath  is  contra- 
indicated.  Mosler,  who  had  the  experience  of  two 
epidemics  of  typhus,  attributes  the  low  mortality  of 
the  second  to  the  fact  of  the  antipyretic  treatment 
having  been  by  him  more  energetically  carried  out 
in  that  epidemic  than  in  the  first. 

The  best  means  of  removing  constipation  is 
by  warm-  or  cold-water  enemata,  which  never 
cause  over-action,  which  even  mild  aperients  by 
the  mouth  often  do.  One  of  the  most  dangerous 
complications  in  fever  is  meteorism,  and  the 
best  means  of  combating  it  is  by  the  internal  and 
external  use  of  turpentine.  Another  is  bed-sore, 
which  in  low  forms  of  fever,  despite  all  efforts 
to  guard  against  it,  will  sometimes  appear.  The 
back  should  be  examined  daily,  and  the  surface, 
which  has  become  red,  should  be  bathed  with 
brandy  or  camphorated  spirit  ;  the  position  of  the 
patient  should  be  changed,  and  air-  or  water- 
cushions  placed  under  the  back,  or  a  water-bed 
employed.  In  all  cases  it  is  most  desirable  to  have 
two  beds  ;  a  change  can  be  effected  without  difficulty 
or  danger,  and  the  comfort  and  advantage  of  separate 
day-  and  night-beds  are  incalculable.  It  is  most 
difficult  at  times  to  limit  the  ravages  of  bed- 
sores ;  the  nates  have  in  some  instances  literally 
sloughed  away,  but  even  in  such  a  case  recovery 
has  taken  place.  For  the  treatment  of  Gangrene, 
sc-e  p.  571- 

The  danger  of  hypostasis  has  been  alluded  to, 
and  this  may  be  averted  by  altering  the  position  of 
the  patient,  and  also  by  the  free  administration  of 
wine  or  brandy  to  stimulate  the  heart's  action. 

In   pneumonia   occurring   as   a  complication, 
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quinine  is  a  most  useful  remedy  ;  and  in  cardiac 
failure  it  seems  to  have  almost  a  specific  influence 
on  the  muscular  tissue  of  the  heart,  for  it  has  been 
often  found  that  under  its  influence  the  weak,  irre- 
gular, and  fluttering  heart  has  become  regular. 

The  physician  must  be  always  on  the  watch  for 
complications,  for  their  approach  is  generally  in- 
sidious, and  wanting  in  the  symptoms  which  in 
ordinary  cases  appertain  to  them  ;  they  may  be 
truly  termed  latent.  The  restoration  to  health 
after  ordinary  typhus  is  rapid  ;  but  typhus  protracted 
beyond  its  ordinary  duration  leaves  the  patient's 
bodily  strength  at  a  very  low  ebb,  and  sometimes 
the  brain  does  not  speedily  recover  from  the  shock 
it  has  received.  Mania  may  be  a  sequel,  but  the 
form  of  cerebral  disturbance  is  more  frequently 
characterised  by  mental  weakness,  with  inability  to 
fix  the  attention  and  follow  any  train  of  thought. 
The  prognosis  is  generally  favourable,  for  usually 
in  time  the  mind  recovers  its  wonted  vigour. 

John  Banks, 
J.  W.  Moore. 

TYROSINE  {Tvp6s,  cheese).— Synon.  :  Fr. 
Tyrosine.  — Tyrosine,  or  para-oxyphenyl-(Z-amido- 
propionic  acid,  is,  like  leucine,  with  which  it  is 
generally  associated,  a  decomposition-product  re- 
sulting from  the  prolonged  action  of  the  pancreatic 
secretion  on  the  complex  proteid  molecules.  Its 
chemical  composition  is  represented  by  the  formula 
(C,Hj(OH)CHXH(NTL)COOH).  Tyrosine  is 
never  a  constituent  of  fresh  tissues.  It  is  normally 
a  constituent  of  the  intestinal  contents,  being  one  of 
the  products  of  the  action  of  trypsin  on  the  hemi- 
peptone  resulting  from  proteolysis  by  the  gastric 
and  pancreatic  ferments.    See  Alkaptonuria. 

Characters. — Tyrosine-crystals  are  soluble  in 
acids  and  alkalis,  but  very  sparingly  soluble  in  cold 
water,  much  more  soluble  in  hot  water,  and  prac- 
tically may  be  considered  insoluble  in  ether  and  strong 
alcohol.  It  cannot  be  sublimed  without  decomposi- 
tion. 

Microscopically,  tyrosine-crystals  are  usually 
seen  in   the  form  of  very  fine  needles,  either 


separate,  or  occurring  in  feathery  or  '  wheatsheaf  ' 
bundles  or  rosettes  {see  p.  1798). 

Chemically,  tyrosine  may  be  separated  from  the 
urine,  by  the  method  described  under  Leucine, 
but  the  residue  obtained,  insoluble  in  boiling  alcohol, 
is  treated  with  boiling  water,  and  allowed  to 
crystallise.  The  most  reliable  and  delicate  re- 
actions for  tyrosine  are  the  following  :  — 

Piria's  Reaction. — Warm  on  a  water-bath  for 
about  five  minutes  a  watch-glass  containing 
tyrosine  moistened  with  concentrated  sulphuric 
acid ;  a  pink  colour  is  produced.  Dilute  with 
water,  warm,  neutralise  with  calcium  carbonate  ; 
filter  while  hot.  Add  to  the  filtrate  a  few  drops, 
carefully  avoiding  an  excess,  of  a  weak  solution  of 
the  perchloride  of  iron.  A  violet  colouration  is  in- 
dicative of  the  presence  of  tyrosine.  Leucine  in- 
terferes with  Piria's  reaction. 

Hoffmann'' s  Reaction. — If  to  a  heated  solution 
of  tyrosine  a  little  Millon's  reagent  be  added,  the 
fluid  assumes  a  rose-red  or  crimson  colour  ;  and  if 
tyrosine  be  present  in  quantity,  a  precipitate  of  a 
similar  colour  will  be  thrown  down. 

Scherer's  Reaction.  —  Apply  a  mixture  of 
strong  nitric  acid  and  water  to  a  solution  of  tyrosine, 
evaporate  to  dryness,  a  yellow  residue  is  obtained  ; 
moisten  and  warm  with  liquor  sodse — a  yellow 
turning  to  a  deep  reddish-yellow  colour  is  pro- 
duced. 

Pathological  Significance.  —  Tyrosine  is 
never  present  in  healthy  livers  ;  it,  however,  is  pro- 
bably normally  present  in  very  small  amount  in  the 
pancreas  and  the  secretion  of  this  gland,  and  in  the 
spleen.  It  is  not  considered  a  normal  constituent 
of  the  urine  (Ulrich  regards  leucine  and  tyrosine 
as  normally  present  in  minute  quantity),  but  its 
presence  in  this  excretion  along  with  leucine  is  of 
value  diagnostically  in  certain  morbid  states  of  the 
liver,  especially  acute  yellow  atrophy,  in  which 
the  secreting  cells  are  quickly  disintegrated.  It 
has  also  been  detected  in  the  urine  in  cases  of  acute 
poisoning  by  phosphorus.  See  Leucine  ;  Liver, 
Atrophy  of.  Acute  Yellow;  Xanthoma;  and  Uri- 
nary Deposits,  Plate  XX.      John  Harold. 
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ULCER  AND  ULCERATION  {tilciis,  a  sore). 
Synon.  :  Fr.  Ulcere  ;  Ger.  Geschwiir. 

Definition. — An  ulcer  is  a  solution  of  con- 
tinuity of  an  epithelial  or  endothelial  surface, 
resulting  from  the  destructive  changes  associated 
with  inflammation.  Surgically  the  term  '  ulcer  ' 
signifies  an  open  sore. 

Etiology. — The  inflammatory  process  to  which 
ulceration  is  due  results  in  almost  all  instances 
from  the  action  of  micro-organisms.  In  a  few 
cases  continued  mechanical  irritation  may  cause  an 
ulcer,  but  even  in  such  instances  extension  of  the 
process  is  due  to  the  invasion  of  the  wound  by 
bacteria.  The  poisons  formed  in  the  growth  of 
these  cause  the  phenomena  of  inflammation,  with 
death  and  disintegration  of  the  tissues.  In  the 
majority  of  ulcers  the  organisms  at  work  are  the 
common  pyogenic  cocci  (see  Pyogenic  Bacteria). 
Ulcers  may  also  be  due  to  the  tubercle-bacillus,  the 


B.  typhosus,  the  organism  of  dysentery,  and  others. 
In  syphilitic  (tertiary)  ulceration,  a  breach  of  sur- 
face results  from  the  breaking  down  of  a  gummatous 
deposit,  and  secondary  invasion  by  pyogenic  or- 
ganisms takes  place  :  this  secondary  invasion  may 
occur  in  other  '  specific '  ulcers,  such  as  the  tuber- 
cular, or  in  those  arising  from  necrosis  of  new- 
growths. 

'  Predisposing  '  causes  of  ulceration  are  seen  in 
any  conditions  which  diminish  the  resistance  of 
the  tissues  to  bacterial  attack.  Thus  the  defective 
nutrition  of  the  skin  due  to  varicose  veins  causes 
slight  injury  (scratching,  blows)  to  result  in  the 
formation  of  an  ulcer.  In  diabetes  mellitus  small 
abrasions  or  wounds  may  ,  've  rise  to  ulcers,  which 
show  little  tendency  to  heal,  the  factors  at  work  in 
this  disease  being  not  only  the  presence  of  sugar  in 
the  tissues,  but  also  special  changes  in  the  vessels 
and  nerves.    Owing  to  their  poor  vitality  the  cells 
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'I  tumours  rapidly  undergo  fatty  degeneration  and 
necrosis,  which  result  in  the  early  appearance  of 
ulceration  in  superficial  malignant  growths.  Ulcera- 

ive  endocarditis  is  generally  secondary  to  old 
I  heumatic  lesions,  which  Ijecome  the  seat  of  fresh 

i  'ucterial  invasion. 

It  is  not  yet  certain  whether  the  nervous  system 
\erts  a  direct  trophic  influence  upon  the  tissues, 
i>ut  the  evidence  appears  to  favour  this  view.  Per- 
li irating  ulcer  of  the  foot  is  met  with  in  cases  of 
iabes  dorsalis,  and  less  commonly  along  with  other 
nervous  lesions.    If  it  be  not  due  to  direct  nervous 

ii  tion  it  must  be  supposed  that  the  resistance  of  the 
1  i-isues  is  weakened  by  disturbance  of  their  vascular 
supply,  and  that  organisms  are  thus  enabled  to  gain 
.1  looting  as  a  result  of  insignificant  injuries.  The 

ame  alternative  explanations  may  hie  offered  in  the 

I  use  of  bed-sores  ;  or  the  combined  causes  may  tie 

I I  work  in  both  instances. 

A  breach  of  surface  by  which  bacteria  may  enter 
and  set  up  the  process  of  ulceration  may  arise  from 
external  causes,  such  as  mechanical  violence,  che- 
mical irritation,  heat  and  cold,  continued  pressure, 
&c.  So-called  constitutional  causes  are  in  reality 
iinly  '  predisposing  '  conditions,  in  the  sense  given 
above. 

Pathology  and  Morbid  Anatomy. — The 
process  of  ulceration  consists  in  a  gradually  extend- 
ing molecular  death  of  inflamed  tissues,  and  is 
exactly  the  same  as  that  by  which  an  abscess- 
cavity  is  formed  and  extends  (see  ABSCESS).  The 
wall  of  an  ulcer  is  in  structure  the  same  as  that  of 
an  abscess,  and  varies  according  as  the  destructive 
process  is  still  spreading  or  has  been  arrested.  If 
the  ulcer  is  spreading  the  surface  will  be  formed  of  a 
layer  of  leucocytes,  and  these  cells  also  infiltrate  the 
underlying  tissues  ;  the  elements  of  the  latter  are 
granular,  and  in  process  of  destruction,  and  the 
blood-vessels  dilated  for  some  distance  around  the 
lesion.  Sloughs  of  tissue  killed  en  masse  may 
here  and  there  remain  adherent  to  the  surface  of  the 
ulcer.  If  arrest  of  the  ulceration  have  taken  place,  the 
ulcer  is  practically  a  healing  wound,  and  its  floor  is 
covered  with  'granulations,'  the  deeper  layers 
showing  all  stages  in  the  gradual  coViversion  of 
granulation  -  tissue  into  fibrous  cicatrix  [see 
Wounds,  Healing  of).  The  naked-eye  appearances 
of  the  different  varieties  of  ulcers  are  given  below, 
the  essential  parts  for  study  in  any  ulcer  being — the 
surface  or  floor  ;  the  edges  and  surrounding  parts  ; 
the  base  or  underlying  tissues  ;  and  the  discharge 
secreted. 

The  discharge  from  an  ulcer  consists  of  serous 
exudation  from  the  vessels,  with  a  varying  amount 
of  leucocytes,  which  die  and  constitute  pus.  Oc- 
casionally blood  is  present  either  from  intensity  of 
inflammation  or  from  rupture  of  capillary  loops  in 
the  granulations.  If  the  discharge  is  retained  be- 
neath a  crust  or  dressing,  it  may  accumulate  and 
putrefy. 

Classification  and  \'arietiks.  —  Ulcers  may 
be  classified  according  to  their  most  obvious  causes, 
l-redisposing  and  exciting  ;  thus  there  are  tubercular, 
lyphoid,  syphilitic,  paralytic  or  perforating,  vari- 
cose, malignant  and  other  kinds.  For  clinical  pur- 
poses the  following  varieties  may  be  distinguished  : 

I.  Healing  or  healtliy  tdcer. — This  is  practically 
:v  granulating  wound.  The  surface  is  covered  by 
u;ranulations,  which  are  small  and  bleed  when 
smartly  touched.  There  is  a  thin,  blue  epidermic 
pellicle,  consisting  of  the  epidermis  advancing  from 


the  edges  over  the  surface.  The  edges  are  on  a 
level  with  the  surface,  of  a  pink  tint,  and  free  from 
induration.  The  surroundings  are  free  from  indu- 
ration, and  normal  in  appearance.  The  discharge 
is  small  or  moderate  in  quantity,  and,  unless  free 
from  pyogenic  bacteria,  consists  of  so-called  '  laud- 
able pus.'    The  pain  is  inconsiderable. 

2.  Weak  ulcer. — The  cause  of  one  form  of  weak 
ulcer  is  the  prolonged  use  of  emollient  applications. 
The  characters  are  :  flabby,  watery,  gelatinous  granu- 
lations, rising  above  the  level  of  the  surroundings 
as  so-called  '  proud  flesh. '  The  edges  are  over- 
lapped by  the  granulations.  The  surroundings  may 
be  fairly  norm.al.  The  discharge  is  thin  and  watery. 
There  is  little  or  no  pain. 

Another  cause  of  '  weak  '  ulcers  is  where,  owing 
to  some  local  or  constitutional  cause  affecting  the 
circulation,  there  is  a  defective  blood-supply  to  the 
ulcerating  surface.  The  granulations  under  these 
circumstances  become  smooth  and  yellowish,  the 
edges  look  pale  and  flat,  the  secretion  is  thin  and 
small  in  quantity,  and  a  dry  crust  or  scab  is  apt  to 
form.  In  yet  a  third  variety  the  ulcer  becomes 
oedematous,  a  condition  frequently  associated  with 
Bright's  disease,  and  any  local  or  constitutional 
trouble  in  which  the  circulation  in  the  larger  vessels 
is  defective. 

3.  Indolent,  callous,  or  '  chronic''  ulcer. — This  sub- 
variety  occurs  when,  from  chronic  irritation  in  a 
part  devoid  of  sufficient  blood-supply,  the  fibrous 
induration  is  excessive,  and  the  blood-vessels  reach 
the  surface  of  the  ulcer  in  too  minute  quantities  to 
build  up  healthy  granulations. 

The  surface  is  sunk  below  the  level  of  its  sur- 
roundings, is  destitute  of  granulations,  and  looks 
glazed.  The  edges  are  raised,  hard,  and  irregular. 
The  surroundings  are  indurated  and  raised,  and  the 
veins  in  them  frequently  become  varicose.  The 
discharge  is  thin,  serous,  and  small  in  quantity. 
The  pain  at  times  is  very  great,  especially  at  night. 

4.  Irritable  itlcers. — These  are  met  with  on  the 
legs  of  neurotic  and  anasmic  women,  and  in  women 
suffering  from  menstrual  disturbances.  The  surface 
is  uneven,  often  covered  partially  with  a  grey  slough. 
The  edges  are  thin  and  irregular.  The  surroundings 
are  red  and  glazed,  but  not  raised  or  thickened. 
The  discharge  is  a  thin  sanious  pus.  The  pain  is 
excessive,  of  an  aching  or  neuralgic  kind. 

5.  Jnjlamed  ulcers.  —  Any  form  of  ulcer  may 
become  inflamed,  owing  to  fresh  bacterial  invasion. 
This  sub-variety  may  arise  during  the  course  of  an 
indolent  ulcer,  from  derangement  of  the  patient's 
health  or  local  irritation. 

The  surface  is  covered  with  a  greenish-grey  exu- 
dation. The  edges  are  swollen,  everted,  red,  and 
angry.  The  surroundings  are  red,  swollen,  and 
hot.  The  discharge  is  ichorous,  ofl'ensive,  and  often 
bloody,  causing  irritation  wherever  it  touches.  The 
pain  is  of  a  throbbing  kind. 

6.  Phagedu:nic  and  sloughing  ulcers. — When  an 
inflamed  ulcer  commences  to  spread,  the  edges 
liquefy  and  rapidly  break  down.  The  process  may 
take  place  with  extraordinary  rapidity,  as  in  chancre, 
when  it  is  called  phagedajna ;  or  as  in  hospital 
gangrene,  when  it  spreads  chiefly  by  sloughing. 
The  patient  in  either  case  is  usually  in  a  cachectic 
state  ;  the  ulcerated  part  is  dusky  red,  angry- look- 
ing, hot,  and  painful.  The  surface  is  covered  by  a 
grey  or  black  slough,  and  the  edges  are  sharply 
cut  and  undermined.  See  Bubo  ;  Can'CRUM  Oris  ; 
Gangrene  ;  and  Venereal  Sore. 
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7.  Varicose  wterj. —These  are  small  at  first,  and 
gradually  enlarge  with  oedema  of  the  edges,  soft 
prominent  granulations,  and  eczematous  surround- 
ings. They  seldom  bleed  except  at  the  moment  of 
the  bursting  of  a  periphlebitic  ulcer,  from  which 
they  sometimes  originate.  The  chronic  ulcer,  in- 
duced by  varicose  veins,  develops  a  widespread 
induration,  which,  by  interfering  with  the  venous  cir- 
culation, tends  to  increase  the  tendency  to  varicosity. 

8.  Hatngrrhagic  ulcers. — Hgemorrhagic  ulcers 
occur  in  persons  suffering  from  amenorrhoea,  scurvy, 
chronic  jaundice,  or  hremophilia.  They  possess 
many  of  the  characters  of  irritable  ulcers,  but  in 
addition  have  a  special  tendency  to  bleed.  The 
blood  is  of  a  capillary-venous  character,  and  flows 
fairly  freely  at  times. 

9.  Atonic  {paralytic)  ulcers. — In  the  feet  of  para- 
lytic patients  ulcers  may  develop  with  extraordinary 
rapidity.  They  are  painless,  frequently  multiple, 
and  present  uneven,  often  scooped-out,  surfaces 
covered  by  granulations  of  irregular  size.  Perforat- 
itig  ulcer  of  the  foot  is  an  affection  of  this  nature. 
The  ball  of  the  great  toe  or  the  under  surface  of 
any  of  the  metatarsal  bones  may  become  the  seat 
of  this  ailment.  There  is  first  seen  a  callosity  on 
the  sole  of  the  foot ;  pus  develops  beneath  this,  and 
when  the  abscess  bursts  a  long  sinus  will  be  found 
leading  down  to  bone.  The  bone  may  in  turn 
become  involved  and  undergo  absorption.  The 
peculiarity  of  this  form  of  ulcer  is  that  it  is  funnel- 
shaped,  the  granulations  are  protuberant,  the  dis- 
charge profuse  and  foul,  and  the  surfaces  of  the 
sinus  become  lined  by  an  epithelial  coating.  The 
ulcer  may  heal  under  rest  and  antiseptic  treatment, 
but  generally  reappears  when  the  patient  once 
more  walks  about. 

Syphilitic,  lupoid,  rodent,  scorbutic,  endothelial, 
tnucous,  tzibercular,  and  cancerous  ulcerations,  as 
well  as  those  occurring  in  mycetoma,  leprosy,  can- 
crttm  oris,  &c. ,  are  described  under  the  diseases  of 
which  they  form  part. 

Treatment. — To  treat  an  ulcer  on  a  rational 
basis  it  is  necessary  to  ascertain  as  exactly  as  possible 
the  cause  of  the  ailment,  both  as  regards  its  genesis 
and  its  continuance.  When  a  constitutional  factor 
plays  a  part  in  the  aetiology,  suitable  treatment 
for  the  condition  should  be  adopted.  When,  on 
the  other  hand,  the  cause  is  of  local  origin  merely, 
attention  must  be  devoted  to  allaying  or  removing 
the  source  of  trouble.  Some  ulcers  from  their  very 
nature  may  be  incurable,  such  as  those  of  a  malig- 
nant or  leprous  nature  ;  others,  such  as  diabetic, 
syphilitic,  or  scorbutic  ulcers,  heal  only  when  suit- 
able drugs  or  diet  are  exhibited ;  while  a  third 
group,  including  all  those  ulcers  caused  more 
essentially  by  local  disturbances,  such  as  varicose 
ulcers,  pressure-ulcers  (bed-sores),  senile  ulcers, 
inflamed,  weak,  septic,  and  phagedenic  ulcers, 
require  local  treatment  for  the  most  part. 

The  removal  of  the  constitutional  causes  is  dealt 
with  under  the  several  diseases  with  which  the 
ulcer  may  be  associated,  so  that  only  the  local 
treatment  need  be  commented  upon  here. 

Rest.  — Of  all  the  aids  to  cure  this  is  perhaps  the 
most  important.  When  the  lower  extremity  is  the 
seat  of  the  trouble  a  splint  or  stiffened  bandage  may- 
be applied  at  times  with  advantage  ;  the  upper  limb 
may  require  to  be  supported  by  a  splint  or  sling. 
The  joints  immediately  above  and  below  the  section 
of  the  limb  on  which  the  ulcer  exists  should  be 
kept  at  rest. 


Position. — Elevation  of  the  limb  while  the  patient 
is  recumbent  is  a  primary  consideration,  especially 
in  ulcers  of  the  lower  extremity. 

Massage  is  an  excellent  accessory  when  extensive 
induration  of  the  tissues  around  an  ulcer  is  marked. 

Removal  of  sepsis. — To  render  the  parts  around 
a  chronic  ulcer  aseptic  proceed  as  follows  :  wash 
the  parts  around  the  wound  with  soap  and  water, 
and  shave  off  the  hairs  if  necessary.  Dry  the  part 
and  apply  turpentine  to  get  rid  of  the  sebaceous 
materials  in  the  skin.  The  skin  is  again  washed 
with  soap  and  water,  using  a  large  nail-brush  for 
the  purpose.  Carbolic-acid  lotion  (1-20),  corrosive- 
sublimate  solution  {I -5000),  or  other  reliable  anti- 
septic lotion  is  applied  to  the  skin  thoroughly  by  a 
nail-brush.  The  process  should  be  repeated  several 
times  on  successive  days,  to  ensure  complete  surgical 
cleanliness. 

To  render  the  surface  of  the  ulcer'  itself  aseptic, 
it  is  to  be  converted  into  a  healthy  wound  at  once 
by  scraping  it  with  a  sharp  spoon  while  the  patient 
is  ansesthetised,  and  then  thoroughly  mopping  the 
part  over  with  pure  carbolic  acid  or  some  other 
corrosive.  The  surface  of  the  wound  and  the  sur- 
roundings are  then  enveloped  in  antiseptic  dressings, 
of  which,  perhaps,  cyanide-gauze  dipped  in  corrosive- 
sublimate  solution  (1-2000)  is  the  best. 

When,  for  any  reason,  this  radical  method  of 
treatment  is  inexpedient,  the  ulcer,  after  the  sm-- 
roundings  have  been  dealt  with  as  recommended 
above,  may  be  dressed  with  lint  soaked  in  carbolic 
oil  (I-5),  the  lint  being  firmly  pressed  into  the 
surface  of  the  sore  at  all  points.  When  the  oil  is 
used,  daily  dressing  will  be  required,  but  when  the 
wound  has  been  scraped  and  covered  by  gauze,  the 
dressing  may  be  left  in  place  for  two,  three,  or 
more  days. 

To  promote  healing  after  the  ulcer  has  been 
rendered  aseptic,  and  when  it  appears  fairly  healthy, 
proceed  as  follows  :  Cut  a  piece  of  protective  oiled 
silk  to  the  size  of  the  ulcer ;  wash  it  clean  in 
carbolic  lotion  (5  per  cent.),  and  afterwards  in  a 
saturated  solution  of  boric  acid  ;  apply  the  oiled 
silk  thus  prepared  directly  upon  the  wound.  Cover 
the  '  protective  '  by  layers  of  boric-acid  lint,  wetted 
in  a  saturated  solution  of  boric  acid  and  cut  some- 
what larger  than  the  protective.  ^Maintain  the 
whole  in  position  by  a  firmly  applied  bandage, 
commencing  at  the  foot  (or  hand)  and  carried 
upwards  to  a  considerable  distance  above  the 
dressing. 

In  place  of  the  dressing,  protective  ointments  or 
dusting  powders  may  be  employed.  An  excellent 
ointment  is  one  consisting  of  the  unguentum  acidi 
borici,  B. P.,  i  part,  and  vaseline  3  parts.  The 
ointment  is  best  spread  on  butter-cloth,  not  on  lint. 
The  part  is  then  covered  over  with  a  dry  antiseptic 
lint  or  gauze,  and  bandaged.  Iodoform,  boric 
acid,  or  a  mixture  of  the  two,  are  efficient  dusting- 
powders. 

When  ulcers  are  inflamed  it  is  necessary  to  allay 
the  pain  and  inflammation  by  rest  and  by  boric- 
acid  fomentations.  A  boric  fomentation  is  made 
by  soaking  boric-acid  lint  in  boric-acid  lotion  or 
warm  (boiled)  water,  laying  it  on  the  ulcer  and  for 
some  distance  beyond,  then  covering  the  whole  with 
a  piece  of  mackintosh  and  bandaging.  This  dress- 
ing is  changed  two,  three,  or  more  times  daily  until 
inflammatory  signs  and  symptoms  disappear,  when 
the  ulcer  may  be  treated  in  the  ordinary  way  b}' 
protective,  &c. 
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Should  boric  fomentations  fail  to  allay  pain  it 
may  be  necessary  to  incise  ike  iiiargi)is  and  siirjace 
i>f  the  ulcer  Ijy  a  few  strokes  of  a  scalpel  carried 
parallel  to  each  other  and  to  the  long  axis  of  the 
sore.  After  incising,  fomentations  may  be  applied 
until  inflammatory  signs  have  gone,  when  the  ulcer 
is  to  be  treated  as  the  granulations  indicate. 

An  irritable  ulcer  may  require  to  have  the  surface 
destroyed  by  blistering  with  liquor  epispasticus,  or  by 
rubbing  nitrate  of  silver,  nitric  acid,  or  other  corro- 
sive, upon  it,  before  a  healthy  action  can  be  induced. 
.'\s  the  irritable  ulcer  is  a  frequent  concomitant  of 
menstrual  abnormality,  this  condition  has  to  be 
attended  to  as  an  essential  element  in  treatment. 

When  wea/i  or  canons  ulcers  become  quite  chronic 
it  is  necessary  to  stimulate  activity  in  their  condition 
b\-  every  available  means.  Rest  and  elevation 
■  if  the  limb,  with  attention  to  the  general  health, 
may  alone  serve  to  attain  an  alteration  in  the  nutri- 
tion of  the  part.  The  ulcerated  surface  may  be 
stimulated  by  the  application  of  a  fly-blister  to  the 
surface,  or  still  better  to  the  thickened  parts  around 
the  edges  of  the  ulcer. 

Pressure,  when  equably  applied,  proves  at  times  a 
reliable  method  of  stimulating  a  callous  ulcer. 
I  'ressure  by  strapping \%  applied  as  follows  :  Cut  strips 
of  plaster  one-third  longer  than  the  circumference  of 
the  part  of  the  limb  to  be  covered.  For  the  leg  the 
strips  should  be  one  inch  in  breadth.  Apply  the 
centre  of  the  strips  on  the  opposite  side  of  the  limb, 
commencing  two  or  three  inches  below  the  ulcer. 
Kach  succeeding  strip  should  overlap  its  predecessor 
1  ly  two-thirds  of  its  breadth.  The  ends  are  crossed 
liver  the  ulcerated  surface  and  pulled  fairly  tight. 
The  strapping  is  continued  for  two  or  three  inches 
above  the  ulcer,  and  holes  cut  in  it  if  the  discharge 
is  very  free. 

Alartins  clastic  bandage,  perforated,  with  or 
without  a  suitable  dressing  on  the  ulcer,  may  be 
.ipplied  to  the  whole  limb,  commencing,  in  the  case 
of  the  leg,  at  the  foot,  and  carrying  the  bandage  to 
just  below  or  above  the  knee.  The  bandage  ought 
to  be  removed  at  night,  cleaned  and  dried,  and 
applied  on  the  following  morning  before  the  patient 
gets  out  of  bed. 

Unna''s  bandage  consists  of  a  double-headed 
roller  of  porous  material  applied  to  the  limb,  com- 
mencing at  the  ulcer  ;  over  the  bandage  a  mixture, 
consisting  of  gelatine  lo  parts,  glycerine  40  parts, 
a  little  oxide  of  zinc,  and  40  parts  water,  is  melted 
and  rulibed  on  the  bandage  ;  over  the  mixture,  and 
before  it  has  set,  a  second  covering  bandage  is  ap- 
plied. In  this  way  the  parts  are  kept  at  rest  and 
pressure  kept  up.  To  remove  the  bandage,  place 
the  limb  in  warm  water,  when  the  hardened  mixture 
is  melted  and  the  bandage  can  be  unwound.  The 
application  may  be  renewed  every  second  or  third 
day,  or  less  frequently,  as  occasion  requires.  The 
ulcers  and  parts  around  must  be  first  thoroughly 
disinfected  and  then  dusted  with  iodoform  before 
applying  the  bandage. 

Varicose  nlccrs  should  be  treated  by  rest,  pressure, 
stimulation,  or  blistering,  before  any  attempt  at  re- 
moving the  varicose  veins  by  operation  is  made. 

P/iagedtcnic  ulcers  demand  the  thorough  scraping 
away  of  the  foul  surface  by  a  sharp  spoon  and  the 
mopping  over  of  the  exposed  tissues  with  a  corrosive 
such  as  nitric  acid  or  caustic  potash  ;  or  the  tissues 
may  be  touched  lightly  by  the  actual  cautery. 
Carbolic  oil  (i  to  5)  is  the  best  dressing  after  the 
ulcer  is  scraped  and  cauterised.     The  ulcers  occur- 


ring in  paralytic  patients  are  treated  for  the  most 
part  after  the  manner  of  bed-sores. 

Perfoi-ating  nicer  of  the  foot  requires  to  be  com- 
pletely eradicated  ;  the  fistulous  opening,  the 
sinus  leading  down  to  the  bone,  and  the  carious 
surface  of  the  bone  itself  must  be  cut  or  scraped 
away  and  the  cavity  packed  with  gauze. 

The  treatment  of  syphilitic,  lupoid,  rodent, 
scorbutic,  endothelial,  and  mucous  ulcerations  is 
described  in  the  articles  devoted  to  these  special 
subjects. 

Bed-sore. — .Synon.  :  Fr.  Decubitus  ;  Ger. 
Decubitus  ;  IViindliegen. 

Definition. — A  form  of  ulcer  caused  by  con- 
tinued pressure,  consequent  on  maintenance  of  the 
recumbent  position. 

.'Etiology. — Bed-sores  are  dependent  either  on  a 
low  condition  of  the  nutrition  of  the  tissues  of  the 
patient,  on  bad  nursing,  or  on  a  combination  of  the 
two.  In  patients  sutfering  from  fractured  spine, 
especially  if  the  spinal  cord  be  torn  ;  in  those 
paralysed  from  other  causes  ;  in  cases  of  fractures  of 
the  lower  extremity  ;  in  angular  curvature  of  the 
spine  ;  in  patients  suffering  from  hip-joint  diseases  ; 
in  the  acute  specific  fevers  ;  and  in  the  aged — in 
fact,  in  any  disease  or  condition  necessitating  long 
confinement  to  bed  and  rest  in  one  position— bed- 
sores may  be  developed.  When,  in  addition  to  the 
illness,  the  nursing  is  badly  conducted,  as  shown  by 
urine,  pus,  blood,  or  any  discharge  whatever  being 
allowed  to  remain  on  the  bedding  on  which  the 
patient  lies,  a  strong  determining  cause  is  set  up, 
which  will  in  all  probability  originate  a  bed-sore. 
Other  strongly  predisposing  causes  are  the  use  of  a 
feather-bed,  and  the  presence  of  a  blanket  between 
the  mattress  and  the  under-sheet,  into  which  the  per- 
spiration from  the  patient's  body  soaks,  causing  the 
blanket  to  act  like  a  poultice.  Hence  it  will  be 
seen  that  paralysis  and  an  enfeebled  state  of  the 
circulation,  combined  with  pressure  and  inattention 
to  strict  rules  of  cleanliness,  are  the  main  elements 
in  the  production  of  a  bed-sore. 

The  various  sites  on  which  bed-sores  form  are 
arranged  here  in  the  order  of  frequency  with  which 
they  are  met  — the  sacrum,  the  heel,  the  buttocks, 
over  the  trochanters,  between  the  shoulders,  on 
the  middle  of  the  back  from  the  shoulders  to  the 
sacrum,  on  the  malleoli,  on  the  elbows,  and  on  the 
calf  of  the  leg.  On  the  heel,  the  usual  cause  is 
the  pressure  of  a  splint  ;  on  the  elbow,  bed-sores 
frequently  supervene  in  such  cases  as  hip-joint 
disease,  owing  to  the  tendency  patients  have  to 
support  themselves  on  one  or  both  elbows. 

Pathology. — A  bed-sore  is  only  one  of  the 
many  forms  of  the  evil  results  of  pressure.  The 
passage  of  blood  through  a  part  where  pressure  is 
great  becomes  mechanically  difficult.  Exudation 
from  the  blood-vessels  takes  place,  causing  the 
cuticle  to  be  first  raised,  and  then  to  peel  off ; 
finally  a  moist  catarrhal  surface  results.  Complete 
stagnation  of  the  blood  in  the  blood-vessels  may 
occur,  and  as  a  consequence  part  of  the  skin  may 
become  practically  dead.  In  the  surrounding 
parts  the  blood-vessels  become  engorged  ;  and,  the 
presence  of  the  slough  acting  as  a  foreign  body,  the 
irritation  causes  inflammation,  and  an  exudation  of 
inflammatory  products  occurs  between  the  living 
and  dead  parts.  This  takes  place  all  around  and 
beneath  the  slough,  but  is  first  apparent  as  a  furrow 
in  the  skin.  This  furrow  gets  gradually  deeper 
and  deeper,  and,  the  process  of  separation  extending 
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beneath  the  slough,  it  becomes  detached  and 
finally  thrown  off.  An  ulcerating  surface  now  re- 
sults, the  further  history  of  which  will  vary  with 
the  patient's  health,  and  according  as  the  illness, 
which  renders  confinement  to  bed  necessary,  is  of 
a  curable  or  an  incurable  nature. 

Symptoms. — The  premonitory  symptomsof  bed- 
sore may  be  either  subjective  or  objective.  Sub- 
jectively the  patient  complains  that  the  bed  feels 
hard,  that  there  is  a  crease  in  the  sheet,  that  there 
are  crumbs  of  bread  or  salt  in  the  bed  ;  along  with 
these  generally  imaginary  troubles,  a  pricking, 
numbing  sensation  is  felt  at  the  point  of  pressure  ; 
but,  on  examination  of  the  part  complained  of,  no 
change  may  be  apparent.  Or,  again,  the  com- 
plaints may  be  nil,  as  in  the  paralysed,  and  yet  the 
effects  of  pressure  may  be  far  advanced.  The  ob- 
jective symptoms  may  here  be  the  first  indica- 
tions of  the  effects  of  pressure.  These  are — 
alteration  in  the  colour  of  the  skin,  a  roughening 
of  the  cuticle,  and  a  variable  amount  of  pain  on 
pressure  with  the  finger.  Any  of  these  is  sufficient 
indication  that  preventive  measures  must  be  imme- 
diately undertaken,  otherwise  a  bed-sore  will  de- 
velop. As  the  symptoms  advance,  the  discoloura- 
tion becomes  deeper,  passing  from  red  to  livid  red, 
from  purple  to  black.  The  pain,  except  in  the 
paralysed,  becomes  for  a  time  severe,  and  then 
finally  disappears,  as  all  nervous  connections  are 
severed.  The  circulation  through  the  part  being 
completely  stayed,  a  dark  slough  is  formed,  and  a 
line  of  demarcation  between  the  living  and  dead 
tissue  is  set  up.  A  foul  discharge  runs  from  the 
part,  the  tissues  around  become  red  and  congested, 
the  edges  are  undermined,  and  a  feeble  attempt  is 
made  to  throw  off  the  central  slough.  Should  the 
slough  be  thrown  off,  the  muscles,  fascise,  and 
even  the  bone  of  the  damaged  part  may  be  ex- 
posed. The  general  symptoms  associated  with  bed- 
sores are  chiefly  those  of  the  disease  in  the  course  of 
which  this  complication  has  supervened.  In  some 
instances  a  form  of  pyrexia  may,  however,  be  in- 
duced by  the  discharging  ulcer  itself — a  condition 
which  constitutes  one  form  of  '  bed-fever.' 

Progress  and  Prognosis. — Should  the  patient 
recover  from  the  illness  for  which  confinement  to 
bed  had  become  necessary,  the  bed-sore  will  in  all 
probability  heal.  Bed-sores,  however,  can  scarcely 
l3e  healed  in  those  patients  whose  maladies  do  not 
subside,  or  in  whom  recovery  does  not  take  place. 
At  times  pyaemia  supervenes  ;  or  the  exhaustion, 
consequent  on  a  long-continued  and  profuse  dis- 
charge from  the  sore,  proves  too  great  a  drain  on 
the  patient ;  or  ulceration  into  the  spinal  canal  may 
rarely  occur  and  set  up  meningitis.  The  prognosis 
in  regard  to  bed-sores  developing  in  any  individual 
case  will  depend  on  the  disease,  the  age  of  the 
patient,  and  the  care  taken  in  nursing.  The 
patients  in  whom  a  bad  prognosis  might  be  given, 
in  regard  to  the  appearance  of  a  bed-sore,  would  be 
the  old  and  the  partially  paralysed,  especially 
when  bad  nursing  is  superadded. 

Treatment. — It  is  necessary  to  consider  this 
subject  under  the  heads  of  (l)  the  preventive 
measures  ;  (2)  the  treatment  when  abrasions  have 
taken  place  ;  and  (3)  the  treatment  or  cure  of  the 
sore  when  formed. 

I.  The  preventive  measures  have,  in  paralysed 
patients  and  in  patients  suffering  from  chronic  ill- 
ness or  incontinence  of  urine,  to  be  commenced  at 
the  beginning  of  the  illness,  and  signs  of  changes  in 


the  skin  are  not  to  be  waited  for.  The  part  must 
be  thoroughly  cleaned,  the  circulation  stimulated, 
the  skin  hardened,  and  pressure  removed  from  the 
parts  where  it  is  greatest.  The  best  means  by 
which  to  gain  these  ends  are  as  follows  :  First,  the 
part  is  to  be  washed  with  soap  and  water,  and  then 
thoroughly  dried.  Secondly,  a  piece  of  cotton  wool 
dipped  in  spirits  of  wine,  eau-de-Cologne,  or 
brandy,  must  be  applied  to  the  part  with  gentle 
rubbing,  until  it  has  become  thoroughly  dry  ;  and 
this  process  must  be  repeated  three  or  four  times  at 
each  dressing.  Thirdly,  to  keep  the  skin  supple,  a 
very  small  quantity  of  oxide-of-zinc  ointment  or 
simple  ointment  must  be  rubbed  into  the  part,  until 
all  greasy  feel  has  disappeared.  Fourthly,  a  draw- 
sheet  must  be  placed  beneath  the  patient,  and 
boric-acid  powder  sprinkled  on  the  part  on  which 
the  patient  is  to  lie  ;  the  sheet  must  be  changed  the 
moment  it  becomes  wet,  whether  from  urine,  blood, 
pus,  or  sweat.  Pressure  must  be  removed  by  fre- 
quent changes  of  position,  and  by  suitable  pads, 
air-cushions,  water-pillows,  or  water-beds.  The 
part  where  the  edges  of  the  cushion  press  is  to  be 
treated  by  the  same  preventive  measures,  and  to  be 
dressed  two  or  three  times  a  day.  Lastly,  it  is 
necessary  to  avoid  a  feather-bed,  and  a  blanket 
beneath  the  under-sheet.  In  many  cases  bed-sores 
are  caused  by  careless  nursing,  but  in  others  the 
best  nursing  possible  cannot  prevent  badly  nourished 
tissues  from  falling  into  decay. 

2.  When  abrasion  or  roughening  of  the  cuticle 
occurs,  the  same  precautions  in  regard  to  pressure, 
moisture,  and  the  use  of  the  draw-sheet  have  to  be 
observed  ;  and  in  addition  some  specific  applications 
are  used.  Sometimes  the  part  is  greased  over  with 
zinc-ointment  or  vaseline  ;  this  is  useful  in  certain 
cases,  preventing  urine  or  other  irritating  fluid  from 
touching  the  tender  parts.  At  other  times  collodion 
or  flexible  collodion  may  be  used.  The  best  fluid 
application  is  rectified  spirit,  or  camphorated  spirit, 
with  one-third  water  ;  it  is  necessary  to  add  water, 
owing  to  the  pain  caused  by  pure  spirit.  The  sur- 
face may  also  be  mopped  over  with  a  solution  of 
two  grains  of  perchloride  of  mercury  in  one  ounce 
of  spirit,  or  with  a  lotion  consisting  of  five  grains  of 
nitrate  of  silver  to  an  ounce  of  water. 

3.  The  treatment  of  the  bed-sore  itself  consists  in 
keeping  the  part  sweet  ;  in  aiding  the  removal  of 
the  slough  ;  in  applying  some  one  of  the  many 
stimulant  and  antiseptic  lotions  in  use  ;  and  in  pre- 
venting the  neighbouring  tissues  from  breaking 
down.  To  clean  the  parts,  and  hasten  the  removal 
of  the  slough,  apply  a  compress  of  wet  salicylic  or 
boric-acid  wool.  When  the  discharge  is  foul,  the 
part  should  be  washed  with  perchloride-of-mercury 
lotion  (1-2000)  between  each  application  of  the 
compress. 

An  excellent  dressing  is  the  Balsam  of  Peru,  both 
before  and  after  the  slough  has  separated. 

When  the  slough  is  large,  wet  appHcations  should 
not  be  applied,  as  the  moisture  only  favours  putre- 
faction. To  prevent  this,  dry  the  sloughing  surface 
with  absorbent  wool  ;  dust  it  over  with  iodoform, 
or  boric-acid  powder  ;  place  a  piece  of  oiled  silk  or 
'  protective '  exactly  over  the  slough  ;  cover  the 
whole  with  dry  cyanide  gauze  or  boric  wool.  All 
dressings  should  be  fixed  by  strips  of  plaster,  and 
not  by  a  bandage,  owing  to  the  heat  and  moisture 
engendered  by  use  of  the  latter. 

The  neighbouring  tissues  must  be  treated  with 
the  preventive  measures  already  mentioned. 
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When  the  slough  has  separated,  an  attempt  is  to 
be  made  to  heal  the  part  by  improving  the  patient's 
general  health,  provided  the  existing  malady  per- 
mits. The  usual  precautions  have  to  be  taken  with 
the  surrounding  parts  ;  and  the  ulcer  treated  by  one 
of  the  methods  recommended  under  the  head  of 
Chronic  Ulcers. 

James  Cantlie. 

UNCONSCIOUSNESS.— 5c'6'  Consciousness, 
Disorders  of. 

UNDERCLIFF,  on  the  South  Coast  of  the 
Isle  of  Wight.  —  Extends  from  Bonchurch  to 
Niton.  A  mild,  tonic  climate.  See  Ventnor  ; 
and  Climate,  Treatment  of  Disease  by. 

UNILATERAL  HYPERIDROSIS.— Excessive 
perspiration  on  one  half  of  the  body  occurs  more 
or  less  habitually,  or  only  after  exercise.  It  may  be 
limited  to  one  side  of  the  face  and  head,  or  the  neck 
and  arm  may  be  included  ;  or  it  may  implicate  the 
whole  of  one  half  of  the  body.  It  has  sometimes, 
and  especially  when  limited  to  the  face  and  neck, 
seemed  to  be  one  of  the  symptoms  due  to  paralysis  of 
the  cervical  sympathetic  nerve.  In  other  cases  no 
such  relation  has  been  ascertained  to  exist.  It  has 
been  met  with  principally  in  association  with  various 
nervous  diseases,  such  as  hemicrania,  diabetes 
mellitus,  locomotor  ataxy,  dementia  paralytica,  and 
Graves's  disease. 

Treatment. — In  the  absence  of  definite  infor- 
mation as  to  the  pathology  of  this  affection,  it  is  not 
possible  to  indicate  any  rational  principles  or  treat- 
ment. Empirically  some  of  the  remedies  used  for 
checking  perspiration,  such  as  zinc,  belladonna,  and 
quinine,  may  be  tried,  in  combination  with  nervine 
tonics,  such  as  arsenic  and  strychnine.  See 
Sudoriparous  Glands,  Disorders  of. 

H.  Charlton  Bastian. 

UR/EMIA. — SYNON.:Fr.  [/rem le ;  Ger.  Urtxinie. 

Definition. — This  term  is  applied  to  a  group 
of  symptoms,  acute  or  chronic,  which  may  arise 
when  the  secretion  of  urine  is  gravely  interfered 
with  in  the  course  of  acute  or  chronic  Bright's 
disease,  and  in  other  maladies. 

/Etiology  and  Pathology. —  Urcemia  occurs 
when  there  is  interference  with  the  secretion  or 
discharge  of  urine  ;  hence  it  is  met  with  in  all  the 
forms  of  Bright's  disease,  in  cystic,  tubercular,  and 
cancerous  disease  of  the  kidney,  in  suppurative 
nephritis,  and  in  suppression  of  urine  (anuria), 
whether  of  obstructive  or  of  non-obstructive  origin  : 
in  hysterical  suppression,  however,  urajmic  sym- 
ptoms are  generally  absent.  Although  uraemia 
depends  upon  the  accumulation  within  the  body  of 
poisonous  products  that  should  be  eliminated  by 
the  kidneys,  the  immediate  cause  is  not  easy  to 
determine.  Without  apparent  alteration  in  general 
health,  ura;mic  symptoms  may  suddenly  develop. 
Sometimes,  however,  an  increase  in  the  toxic  co- 
efficient may  be  attrilauled  to  conditions  which  pro- 
voke additional  engorgement  of  the  renal  vessels, 
such  as  indulgence  in  alcohol  or  exposure  to  cold  ; 
the  albuminuria  of  pregnancy  may  be  associated 
with  ursemic  symptoms,  though  some  women  who 
suffer  from  Bright's  disease  may  pass  through 
pregnancy  without  any  ursemic  manifestations. 

Various  explanations  of  the  uremic  process  have 
been  suggested,  and  it  is  generally  admitted  that  it 
depends  upon  some  interference  with  the  eliminative 


work  of  the  kidney,  by  which  some  urinary  con- 
stituent is  retained  within  the  system,  and  either 
exerts  its  influence  directly  or  after  undergoing  some 
chemical  change.  The  suggested  explanations  may 
be  divided  into  (l)  Mechmiical ;  (2)  Chemical. 

1.  Mechanical.  —  Owen  Rees  noted  wateriness  of 
the  brain  in  many  cases  of  uraemia,  while  Traube 
laid  stress  upon  aniemia  of  the  brain  induced  by 
oedema,  which  in  turn  he  attriixited  to  marked 
hydrajmia  and  increased  arterial  pressure  ;  he 
thought  coma  would  ensue  when  the  whole 
ceret)rum  was  thus  affected,  while  convulsions 
would  occur  when  the  middle  lobes  were  mainly 
involved.  Traube 's  theory  is  favoured  by  (i)  the 
frequency  of  cardiac  hypertrophy  and  of  hydraemia 
in  urremia  ;  (2)  the  production  of  coma  and  spasms 
in  dogs  by  the  injection  of  water  into  the  carotid 
after  ligature  of  the  ureters  and  of  one  of  the 
jugular  veins.  Although  supported  by  numerous 
experiments,  Traube"s  theory  is  not  wholly  satis- 
factory, since  in  clinical  work  cardiac  hypertrophy 
and  hydrxmia  are  not  always  accompaniments  of 
uraemia,  while  posl-inortem  examination  frequently 
fails  to  demonstrate  cedema  of  the  brain,  and  even 
when  present  oedema  may  be  a  result  of  the  con- 
vulsions, and  not  the  cause.  Still,  in  a  modified 
form  Traube's  explanation  has  found  several  ad- 
herents. Leichtenstern  and  Ruhl'e  suggest  modifi- 
cations which  link  together  the  mechanical  and  the 
chemical  theories  ;  the  former  holds  that  in  scarlet 
fever  inflammatory  oedematous  conditions  of  the 
brain  and  its  meninges  co-operate  with  the  action 
of  some  result  of  infection,  while  Riihle  believes 
the  attacks  to  depend  upon  the  admixture  with  the 
dropsical  fluid  of  a  toxic  substance  formed  in  the 
blood. 

2.  Chemical. — One  of  the  earliest  theories  ot 
urxmia  referred  the  process  to  the  non-elimination 
of  urea,  its  circulation  in  the  blood,  and  its  deposi- 
tion in  various  parts  of  the  body.  This  theory  is 
favoured  by  the  fact  that  when  the  excretion  has 
been  experimentally  arrested  by  ligature  of  the 
renal  arteries  or  of  the  ureters,  or  by  extirpation  of 
the  kidne)',  many  of  the  ordinary  symptoms,  such 
as  drowsiness,  convulsions,  vomiting,  and  diarrhoea, 
are  produced.  The  acceptance  of  this  theory  on 
the  other  hand  is  difficult,  since  frequently  there 
may  be  no  symptoms  of  uraemia,  though  large 
quantities  of  urea  may  be  detected  in  the  blood  ; 
moreover,  urea  administered  by  the  mouth  provokes 
diuresis  instead  of  producing  toxic  effects.  Frerichs 
thought  uroemic  symptoms  might  result  from  the 
transformation  of  urea  into  ammonium  carbonate 
under  the  influence  of  a  ferment.  Treitz  con- 
sidered that  this  change  occurred  in  the  alimentary 
canal  rather  than  in  the  blood.  Others  have 
thought  that  urochrome  might  be  decomposed  in 
the  circulation,  or  have  attributed  toxic  action  to 
creatin,  creatinin,  or  other  extractives.  Feltz  and 
Ritter  maintain  that  urtemia  is  due  to  potassium- 
salts,  while  Bouchard  suggests  that,  in  addition, 
certain  organic  metabolic  products  of  the  nature  of 
ptomaines  may  be  developed  ;  it  must  be  admitted, 
however,  that  these  various  products  have  not  been 
isolated,  and  that  their  existence  is  purely  hypo- 
thetical. The  influence  of  the  failure  of  the  in- 
ternal secretion  of  the  kidneys  is  as  yet  un- 
known. At  present  it  is  impossible  to  accept  any 
single  theory  of  explanation  ;  probably  numerous 
causes  contribute  to  the  result,  and  their  individual 
importance  is  not  always  the  same,  otherwise  it 


1788 


URiEMIA 


would  be  impossible  to  account  for  the  different 
types  of  ureemia.  In  short,  although  the  term 
'  UTcemia '  is  convenient,  it  is  possible  that  it  in- 
cludes several  allied  conditions  whose  causation  is 
not  identical. 

Symptoms. — The  symptoms  which  result  from 
auto-intoxication  through  deficient  renal  action  are 
extremely  diverse ;  many  are  to  be  attributed  to 
changes  in  the  nervous  system  ;  these  may  be  mani- 
fested through  the  sensory  system,  the  motor  system, 
or  through  modifications  of  the  other  cerebral  func- 
tions. A  gastro-intestinal  type  has  also  been  recog- 
nised, though  in  these  cases  the  symptoms  are 
probably  due  to  eliminatory  efforts  rather  than  to 
nervous  influence.  Changes  in  respiratory  func- 
tions may  be  due  to  both  causes,  although  nerve- 
influence  usually  predominates. 

It  is  convenient  to  divide  uraemic  symptoms  into 
two  classes,  acute  and  chronic. 

I.  Acute  iircemia. — This  includes  all  varieties 
in  which  the  symptoms  are  suddenly  developed. 
The  onset  may  be  marked  by  convulsive  seizures  or 
by  coma :  these  occur  without  warning,  or  they 
may  be  preceded  for  a  few  hours  or  days  by  pre- 
monitory symptoms,  such  as  severe  headache, 
apathy,  drowsiness,  and  vertigo;  nausea  or  vomiting 
may  occur ;  more  rarely  there  may  be  severe 
dyspnoea,  pains  in  the  extremities,  spasmodic  con- 
traction of  the  muscles  of  the  face  or  of  one  of  the 
limbs.  Charcot  also  mentions  tremors  of  the 
extremities  among  premonitory  symptoms. 

Uremic  convulsions  are  of  an  epileptiform  type, 
and  range  from  shght  passing  contractions  to  violent 
spasms  affecting  the  whole  of  the  body.  During 
the  convulsions  the  temperature  is  usually  sub- 
normal ;  in  exceptional  cases,  however,  the  fall  of 
temperature  for  a  short  time  is  preceded  by  a  sudden 
elevation  to  105°  F.  or  higher.  The  clonic  spasms 
are  of  short  duration,  and,  as  they  gradually  cease, 
the  patient  passes  into  a  drowsy  or  comatose  condi- 
tion ;  from  this  he  may  awake  as  out  of  profound 
sleep.  In  unfavourable  cases  fresh  convulsions  may 
occur,  and  in  the  intervals  between  the  attacks,  the 
coma  become  more  profound.  Death  sometimes 
occurs  at  the  height  of  the  paroxysm  or  during  the 
coma. 

The  convulsions  may  be  unilateral,  and  they  may 
be  followed  by  tonic  spasm  of  tetanic  type.  Fre- 
quently during  the  convulsion  and  the  subsequent 
coma  there  is  noisy,  hissing  dyspncea,  which  is  not 
attributable  to  laryngeal  or  pulmonary  obstruction. 

In  another  type  of  acute  uraemia,  after  similar 
premonitory  symptoms  or  without  warning,  coma  is 
rapidly  developed  without  any  preceding  convul- 
sions. The  coma  may  rapidly  deepen,  and  death 
ensue  within  a  few  hours  ;  or  the  patient  may  rally 
and  all  urgency  may  pass  away  ;  ordinarily,  how- 
ever, further  uraemic  symptoms  may  be  expected. 
Occasionally,  without  convulsions  or  coma,  delirium 
of  a  restless  or  active  nature  may  supervene. 

Any  type,  but  especially  the  convulsive,  may  be 
followed  by  transient  hemiplegia,  hemianesthesia, 
and  aphasia  ;  but,  even  when  the  face  is  affected, 
ptosis  is  exceptional.  Bilateral  amaurosis  is  fre- 
quent ;  this  may  be  partial  or  complete  ;  it  is  not 
accompanied  by  any  obvious  retinal  changes,  and 
sight  is  ordinarily  recovered  in  from  24  to  36  hours. 
Complete  or  partial  deafness  and  tinnitus  have 
rarely  been  noted.  After  acute  uraemia  there  is 
occasionally  marked  lethargy,  a  long  pause  preced- 
ing the  answer  to  a  question. 


2.  Ckronic  urainia.  —  In  this  the  cerebral  sym- 
ptoms are  less  striking,  and  disturbances  of  respira- 
tion and  digestion  are  more  frequent,  though  they 
may  be  due  to  cerebral  toxic  influences. 

The  cerebral  symptoms  consist  of  frontal  or 
occipital  headache,  usually  dull  and  persistent,  but 
sometimes  acute  and  paroxysmal.  The  headache  is 
often  associated  with  lethargy  and  slow,  indistinct 
articulation,  sometimes  with  dimness  of  sight  and 
ringing  in  the  ears.  Frequently  there  is  severe 
insomnia,  though  there  may  be  drowsiness  during 
the  day.  Giddiness,  languor,  and  inertia  increase, 
and  may  eventually  lead  to  coma,  delirium,  or  con- 
vulsive seizures  like  those  of  acute  urasmia.  De- 
finite ps)'chical  disturbances,  with  hallucinations 
and  insomnia,  may  mark  exacerbations  of  the 
primary  disease.  Neuralgic  pains  and  pruritus  are 
also  to  be  mentioned. 

Uraemic  dyspncea  is  frequent,  especially  when 
the  primary  disease  results  from  alcoholism  ;  some- 
times the  attacks  occur  at  night  only,  like  those 
of  spasmodic  asthma.  In  advanced  cases  similar 
difficulty  of  breathing  may  be  due  to  gradual  cir- 
culatory failure,  with  pulmonary  engorgement  or 
eff"usion  into  the  pleural  cavity.  Persistent  hic- 
cough and  Cheyne-JBtokes  respiration  are  not 
uncommon  shortly  before  death. 

Disturbances  of  the  functions  of  the  alimentary 
canal  are  extremely  common.  These  may  range 
from  chronic  dyspeptic  troubles  to  severe  vomiting 
and  diarrhoea.  Sometimes  these  symptoms  are 
associated  with  definite  lesions,  but  frequently  they 
appear  to  result  from  central  irritation.  Vomiting 
and  diarrhcea  are  often  terminal  symptoms  of 
chronic  Bright's  disease. 

Erythematous,  papular,  and  vesicular  rashes,  often 
associated  with  desquamation,  are  sometimes  asso- 
ciated with  ursmia,  while  epistaxis,  intestinal  and 
cutaneous  haemorrhages  occasionally  occur. 

Diagnosis. — No  great  difficulty  is  experienced 
when  the  previous  history  is  known  or  when  there 
is  definite  evidence  of  Bright's  disease  in  alterations 
of  the  urine,  in  the  character  of  the  heart  and  the 
pulse,  or  in  the  presence  of  general  dropsy.  Out- 
ward displacement  of  the  apex-beat,  accentuation 
of  the  cardiac  sounds,  high  tension  of  the  pulse,  and 
albuminous  urine  afford  indications  of  great  dia- 
gnostic value. 

In  acute  uraemia  the  nature  of  the  convulsions 
and  coma  should  be  considered  ;  the  former  may 
be  mistaken  for  hysterical  or  epileptic  seizures, 
while  the  latter  resembles  alcoholism,  opium- 
poisoning,  diabetic  coma,  and  cerebral  haemorrhage 
into  the  pons.  Hemiplegic  and  paralytic  conditions 
are  more  frequent  with  cerebral  haemorrhage, 
which  may  be  associated  with  chronic  forms  of 
Bright's  disease  ;  they  may  sometimes  be  distin- 
guished by  their  greater  duration.  An  ammoniacal 
odour  of  the  breath  may  aid  the  diagnosis  of 
uraemia,  but  for  this  purpose  the  temperature  is 
of  very  little  value  ;  it  may  occasionally  be  high  with 
the  onset  of  acute  uraemia,  and  is  generally  normal 
or  subnormal  at  the  onset  of  apoplexy.  Uraemic 
coma  in  its  early  phases  is  rarely  so  deep  as  that 
of  cerebral  hccmorrhage ;  the  patient  may  be 
momentarily  roused  to  answer  questions  ;  and  the 
hissing  dyspncea  of  the  former  differs  greatly  from 
the  stertorous  breathing  of  the  latter.  In  opium- 
poisoning  the  pupils  are  contracted  ;  in  uraemia  their 
condition  may  vary,  and  they  usually  respond  to 
stimulation. 
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The  diagnosis  of  chronic  urxmia  must  frequently 
be  based  upon  the  results  of  treatment,  as  well  as 
upon  consideration  of  the  state  of  the  urine  and 
the  consecutive  changes  in  the  circulatory  system. 
Dyspeptic  symptoms  and  vomiting  may  be  ascribed 
to  urremia  when  they  persist  in  spite  of  treatment, 
when  there  are  definite  indications  of  chronic  renal 
trouble,  and  when  there  are  no  physical  signs  point- 
ing to  malignant  disease  ;  the  examination  of  the 
vomit  and  the  detection  of  urea,  or  the  recognition 
of  alterations  in  the  proportion  of  free  acid,  will 
afford  material  help. 

i'ROGNOSIS.  —  Ura^mic  symptoms  necessitate  a 
grave  prognosis.  With  acute  ursemia  death  may 
occur  in  rare  cases  during  the  first  attack,  but  the 
danger  is  greater  when  attacks  are  repealed  at 
short  intervals  and  the  coma  deepens.  In  acute 
nephritis  the  prognosis  is  more  favourable  when 
consciousness  is  rapidly  regained  and  when  the 
urine  shows  signs  of  improved  eliminative  work. 

Some  of  the  symptoms  of  chronic  urasmia,  such  as 
giddiness,  headache,  and  insomnia,  are  of  prognostic 
significance  as  indications  of  progressive  stages  of 
a  chronic  disease,  but  their  gravity  is  greatly  in- 
creased when  they  are  accompanied  by  a  reduction 
in  the  urine,  and  by  the  development  of  lethargy 
and  coma.  Urosmic  dyspnoea,  persistent  vomiting 
and  diarrhoea,  add  largely  to  the  immediate  danger, 
while  prolonged  stupor,  coma,  or  convulsions  in 
chronic  nephritis  are  of  fatal  import.  Puerperal 
cases,  although  involving  great  immediate  danger, 
are  more  fatal  when  they  precede  delivery  ;  the 
prognosis  is  influenced  by  the  number  of  seizures, 
their  duration,  and  the  degree  of  coma  between  the 
attacks. 

Trea'IMENT. — In  acute  urtemia  the  first  indica- 
tion is  to  provide  for  the  elimination  of  nitrogenous 
waste  pending  the  re-establishment  of  the  work  of 
the  kidneys.  This  may  be  effected  by  diaphoretics 
and  purgatives.  Warm  baths,  warm  packs,  or 
vapour-baths  may  be  of  great  service  in  acute 
uraemia  associated  with  dropsy.  Dry  cupping, 
leeching,  or  poulticing  over  the  loins  may  give 
relief.  In  acute  cases  the  removal  of  eight  or  ten 
ounces  of  blood  by  venesection  and  the  injection  of 
saline  solution  have  been  beneficial.  Mydragogue 
purgatives  favour  elimination  ;  compound  jalap 
powder  or  jalap  and  scammonj'  may  be  given  when 
consciousness  is  retained,  but  when  coma  is  pro- 
found croton  oil  maybe  administered.  To  promote 
diaphoresis  the  subcutaneous  injection  of  nitrate  of 
pilocarpine  has  been  advocated  ;  it  is  now  very 
rarely  employed,  as  it  causes  much  distress  and  may 
seriously  embarrass  respiration.  When  there  are 
no  indications  of  active  engorgement  of  the  renal 
vessels  diuretics  are  frequently  of  service,  especially 
in  chronic  urremia.  Digitalis  is  useful  as  a  diuretic 
and  also  for  its  influence  upon  the  heart  in  chronic 
nephritis.  When  convulsions  are  severe  chloroform 
may  be  employed,  or  bromides  may  be  admini- 
stered ;  the  subcutaneous  injection  of  morphine  has 
also  been  advocated,  but,  although  of  service  in 
some  cases,  it  is  generally  considered  to  increase 
the  risks  of  further  convulsions  ;  tlie  rectal  injection 
of  chloral  hydrate  is  preferable,  unless  contra- 
indicated  by  the  condition  of  the  heart.  Milk 
should  he  given  freely,  and  in  acute  uraemia  it 
should  constitute  the  sole  diet.  Inhalations  of 
oxygen  often  relieve  spasmodic  dj-spnrea,  while 
nitroglycerin,  amyl  nitrite,  and  other  nitrites  mav 
control  the   severe  headache,   though  sometimes 


antipyrine  and  phenacetin  are  preferred.  The  diar- 
rhoea of  chronic  ursemia  should  not  be  checked 
unless  sufiiciently  profuse  to  be  exhausting  ;  efforts 
should,  however,  l3e  made  to  control  vomiting  by 
iced  drinks,  by  sucking  fragments  of  ice,  or  by  the 
use  of  bismuth  and  hydrocyanic  acid.  When  con- 
vulsions occur  during  pregnancy,  labour  should  be 
induced.  Nestor  Tirard. 

URETERS,    Diseases   of.  —  Synon.  :  Fr. 

Maladies  dcs    UrcQn:s  :     (ler.     Krankheilen  dcr 

Hai  >ileiter  Morbid  conditions  of  the  ureters  are 

so  generally  parts  of,  or  associated  with,  diseases  of 
the  bladder  or  kidney,  and  so  naturally  come  to  be 
described  in  the  articles  treating  of  these  several 
diseases,  that  a  separate  account  or  distinct  classifi- 
cation of  them  is  perhaps  scarcely  called  for  ;  and 
a  brief  description  of  the  most  important  will  be 
sufficient  for  all  practical  purposes. 

1.  Congenital  Malformations. — A  double 
ureter  is  the  most  frequent  malformation,  the  divi- 
sion sometimes  reaching  as  far  as  the  bladder.  In 
very  rare  cases  a  triple  ureter  has  been  found.  Con- 
genital malformations  leading  to  more  or  less  com- 
plete obstruction  of  the  ureter  are  found  most  often 
near  the  pelvis  of  the  kidney.  If  the  obstruction 
is  complete,  it  gives  rise  to  hydronephrosis  (sec 
HYnRONEPHROSis).  If  incomplete,  a  slighter  de- 
gree of  the  same  condition  results,  the  pelvis  and 
calyces  becoming  dilated,  and  the  kidney-substance 
atrophied  and  indurated.  The  chief  congenital 
obstructions  are — (l)  Total  obliteration  of  the 
ureter  as  it  leaves  the  pelvis.  (2)  Valvular  open- 
ing from  the  pelvis  into  the  ureter.  This  becomes 
gradually  more  complete  as  the  dilatation  of  the 
pelvis  increases.  (3)  A  spiral  arrangement  of  the 
ureter.  (4)  An  abnormal  renal  artery  pressing  on 
the  ureter  as  it  leaves  the  pelvis.  The  incomplete 
obstructions  frequently  give  way  at  intervals,  when 
there  will  be  a  copious  flow  of  urine,  usually  of  low 
specific  gravity  and  pale  colour. 

2.  Acquiped  Obstruction.  — C^w/Zf/t- obstruc- 
tions which  are  not  congenital  may  arise  :  First, 
from  impaction  of  a  renal  calculus  ;  this  may  take 
place  at  any  point,  the  most  frequent  being  at  the 
brim  of  the  pelvis  or  the  vesical  orifice.  Secondly, 
from  external  pressure,  as  from  uterine  cancer, 
pelvic  tumours,  fibrous  bands,  enlarged  glands,  or 
fsecal  accumulations,  in  which  case  the  condition 
would  at  first  be  incomplete.  Iiieoniplete  obstruc- 
tion arises  most  frequently  from  impediments  to  the 
discharge  of  urine,  existing  in  the  prostate  or 
urethra.  In  the  former  case,  the  bladder  being  in 
a  state  of  constant  over-distension,  the  valved  open- 
ing of  the  ureter  is  closed  with  unnatural  force.  In 
the  latter  the  hypertrophy  of  the  bladder  increases 
the  length  of  the  portion  of  ureter  lying  in  the 
bladder-walls,  and  the  bundles  of  muscular  fibres 
more  or  less  constrict  the  orifice.  Any  cause  giving 
rise  to  hypertrophy  of  the  bladder  will  therefore 
tend  to  obstruct  the  orifice  of  the  ureter,  as  is  seen 
in  chronic  cystitis,  stone  in  the  l.)ladder,  and  other 
conditions.  The  opening  is  still  further  narrowed 
by  swelling  of  the  mucous  membrane,  the  result  of 
subacute  or  chronic  inflammation.  Occasionally 
the  orifice  may  be  partially  obliterated  by  a  villous 
growth  in  the  bladder.  Stricture  of  the  ureter  is 
found  in  rare  cases,  apparently  the  result  of  previous 
inflanuflation  and  ulceration.  Slight  obstiTiction 
may  occur  during  pregnancy,  from  the  pressure  of 
the  gravid  uterus. 
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3.  Dilatation. — The  part  of  the  ureter  above 
any  obstruction  is  always  found  more  or  less  dilated, 
according  to  the  degree  and  the  duration  of  the 
impediment.  If  the  condition  be  acute  and  complete, 
little  or  no  hypertrophy  of  the  coats  of  the  ureter 
will  be  found  ;  but  if  chronic  and  incomplete,  its 
walls  will  be  thickened,  both  by  fibroid  change  and 
by  hypertrophy  of  the  muscular  coat.  The  dilated 
ureter  is  always  tortuous,  being  increased  in  length 
as  well  as  in  diameter,  and  may  even  resemble  a 
portion  of  small  gut.  The  mucous  membrane  is 
always  opaque  and  somewhat  thickened,  occa- 
sionally red  and  injected,  and  frequently  pigmented 
from  previous  attacks  of  inflammation.  A  largely 
dilated  ureter  may  sometimes  be  felt  through  the 
abdominal  wall.  There  will  probably  be  some 
degree  of  pain  or  uneasiness  in  the  course  of  the 
canal  or  in  the  loin,  and  a  tendency  to  sickness. 

4.  Inflammation. — 5«V«//«  inflammation  of  the 
ureter  is  frequently  found,  as  an  extension  either 
from  the  bladder  or  from  the  pelvis  of  the  kidney. 
Septic  inflammation  accompanies  septic  pyelitis, 
due  to  extension  of  decomposition  from  the  bladder 
to  the  pelvis  of  the  kidney  {see  p.  823).  Tubercular 
inflammation  almost  invariably  accompanies  a 
similar  condition  of  the  bladder  or  kidney. 

5.  Malignant  Disease. — Cancer  may  extend 
from  neighbouring  organs  into  the  ureter,  but  there 
is  no  reason  to  believe  it  ever  primarily  takes  origin 
there. 

Neither  the  diagnosis  nor  the  treatment  of  an 
aflfection  of  the  ureter  can  be  separated  from  that  of 
the  disease  to  which  it  is  secondary. 

Marcus  Beck. 

H.  Montague  Murray. 

URETHRA,   Clinical    Examination   of. — 

Examination  of  the  male  urethra  can  be  effected  : 

(1)  by  the  use  of  bougies,  both  metallic  and  elastic  ; 

(2)  by  the  electric  air-inflation  urethroscope. 

The  former  method  is  principally  adapted  for  the 
detection  of  strictures,  both  traumatic  and  inflam- 
matory in  their  origin,  the  latter  to  the  diagnosis 
and  treatment  of  the  cause  of  stricture,  which  in 
the  majority  of  cases  is  chronic  gonorrhceal  inflam- 
mation. 

In  the  detection  of  strictures  by  bougies  it  is 
well  always  to  commence  with  the  passage  of  a 
large  instrument.  The  author  advises  the  use  of  an 
acorn-shaped  head  on  a  slender  shaft,  which  goes 
by  the  name  of  Otis's  exploratory  bougie,  the 
metal  being  preferable  to  the  gum-elastic.  By  these 
instruments  much  greater  accuracy  in  location  of 
stricture  may  be  obtained  than  by  the  use  of  the 
ordinary  bougie,  whether  of  steel  or  gum-elastic  — 
which  instruments  are  better  reserved  for  treat- 
ment. When  the  exploratory  bougie  approaches 
the  face  of  the  stricture  its  passage  is  arrested.  A 
smaller  instrument  is  chosen  again  and  again  until 
the  size  that  can  be  passed  is  reached.  In  many 
cases  this  instrument  will  pass  into  the  bladder.  In 
a  certain  proportion  it  will  be  arrested  by  a  tighter 
stricture  at  a  greater  distance  from  the  meatus. 
Smaller  instruments  again  are  taken,  and  the 
manoeuvre  repeated.  But  possibly  the  smallest  '  ex- 
plorer '  (or  exploratory  bougie)  will  not  pass,  when 
we  shall  have  to  fall  back  on  some  form  of  filiform 
bougie  with  which  to  gauge  the  calibre  of  the 
stricture.  One  of  the  objects  in  taking  a  large 
instrument  to  commence  with  is  that  the  presence 
of  strictures  of  large  calibre,  through  which  a  smaller 


bougie  would  slip  readily,  may  be  detected.  In 
connection  with  the  use  of  both  rigid  and  pliable 
bougies,  attention  must  be  drawn  to  the  fact  that  in 
sensitive  urethra;  a  spasm  of  the  compressor  muscle 
is  frequently  induced.  So  tightly  does  this  muscle 
close  the  canal,  that  in  many  text-books  will  be 
found  a  description  of  a  condition  known  as  '  spas- 
modic stricture. '  A  diagnosis  of  stricture  has  often 
been  made  quite  erroneously  from  this  cause.  The 
injection  of  a  solution  of  cocaine  in  such  cases  by  an 
urethral  syringe  will  be  followed  by  the  easy  pas- 
sage of  the  instrument  through  what  appeared  at 
first  sight  an  impassable  stricture. 

Considerable  assistance  is  afforded  in  the  exami- 
nation of  the  urethra  by  digital  palpation.  Thick- 
ened and  hardened  portions  of  the  penile  urethra 
can  be  detected,  and  by  a  finger  in  the  rectum  a 
certain  amount  of  knowledge  can  be  gained  as  to 
the  condition  of  the  membranous  and  prostatic  por- 
tions of  the  canal.  In  the  case  of  a  chronic  gleet, 
where  it  is  desirable  to  locate  the  portion  of  the 
canal  most  affected  the  following  simple  manoeuvre 
is  often  of  service  : — 

The  patient  is  desired  to  hold  his  urine  as  long  as 
possible,  preferably  to  come  to  the  surgeon  after  a 
night's  rest  without  passing  water.  The  anterior 
urethra  is  then  washed  out  with  boiled  water  into  a 
l2-ounce  conical  specimen-glass.  (It  must  be  pre- 
mised that  for  clinical  purposes  the  male  urethra  may 
be  divided  into  two  portions  —the  anterior  stretching 
from  the  external  meatus  to  the  compressor  urethra: 
or  '  cut-off'  muscle,  the  posterior  from  this  muscle  to 
the  internal  meatus.)  For  this  purpose  a  6-ounce 
syringe  of  glass,  vulcanite,  or  metal,  with  a  conical 
and  detachable  nozzle,  may  be  used ;  a  shield  attached 
to  the  syringe  to  prevent  loss  of  the  liquid  as  it 
spurts  from  the  meatus  is  advisable.  An  ordinary 
brass  or  large  glass  dressing-syringe  will  serve  all 
practical  purposes,  or  an  irrigator-tank  may  he. 
used,  fitted  with  a  suitable  nozzle  and  stop-cock. 
With  the  latter  apparatus  care  must  be  taken  not  to 
hang  the  tank  at  too  great  a  height,  or  the  com- 
pressor will  be  forced  and  our  object  defeated.  The 
anterior  urethra  having  been  washed  out,  the  patient 
is  directed  to  pass  urine  into  a  second  glass,  and, 
according  as  the  first  or  second  specimen  con- 
tains the  threads  and  particles  of  inspissated  muco- 
pus,  we  know  roughly  the  portion  of  the  canal 
most  affected. 

Examination  by  the  Urethroscope. — There  are 
several  forms  of  urethroscope  in  use,  but  perhaps 


the  most  convenient  and  serviceable  is  that  known 
as  the  Schall  urethroscope  (fig.  i).  In  this  instru- 
ment the  light  is  furnished  by  an  incandescent  lamp 
fixed  in  a  metal  holder  (A).   The  lamp  casts  its  light 
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upwards  into  a  hood  (u),  which  contains  an  arrange- 
ment of  prisms  ijy  which  the  beam  of  light  is  ren- 
dered horizontal  and  projected  towards  (c)  a  glass 
window  closing  the  short  barrel  (D),  on  which  fits 
the  cannula  ic.  The  tube  (l')  fitted  with  a  stop- 
cock is  connected  to  the  rubber  tube  of  an  air-infla- 
tion bag.  The  light-carrier  (a)  moves  easily  in  the 
larger  chamber  («),  and  on  its  upward  or  downward 
movement  the  focussing  of  the  light  depends. 
When  the  light  is  focussed  the  carrier  is  fixed  by 
the  screw  (11).  The  current  is  carried  to  the  lamp 
liy  an  ordinary  insulated  wire,  terminating  in  a  plug 
which  fits  into  the  carrier  at  (K),  the  current  being 
made  or  broken  by  the  turning  of  the  screw  (l). 
The  urethra  should  first  be  anresthetised  by  the  in- 
jection of  a  2-5-per-cent.  solution  of  cocaine,  or  if 
preferred  ,8-eucaine  may  be  used.  If  the  anterior 
urethra  only  is  to  be  examined,  an  ordinary  urethral 
syringe  is  sufficient  to  inject  the  solution,  the  noz/le 
being  inserted  just  within  the  meatus.  If,  however, 
it  is  desirable  to  e.\amine  the  deep  urethra  with  the 
light,  it  is  necessary  to  pass  a  catheter,  or,  better,  a 
Guyon's  tube  (fig.  2),  through  the  compressor,  and 
so  inject  behind  that  muscle.  The  cannula  should 
then  be  passed,  no  force  being  used,  and  if,  as  is 
often  the  case,  the  meatus  is  too  small  to  take  a 
I'uU-sized  tube,  thorough  dilatation  or  a  cut  with  a 


as  we  proceed.  The  normal  urethra  varies  con- 
siderably in  appearance,  according  as  it  is  distended 
with  air  or  in  a  flaccid  condition.  If  the  latter,  the 
mucous  membrane  is  of  much  the  same  colour  as 
the  healthy  palpebral  conjunctiva,  and  is  folded  in 
a  radiating  manner  at  the  end  of  the  tube.  But 
when  distended  it  is  a  more  or  less  cylindrical  tube 
that  we  see  stretching  away  to  the  point  where  the 
urethra  curves,  the  walls  glistening,  whitish,  or  pale 
pink  in  colour,  and  where  much  distension  is  em- 
ployed the  circular  muscular  fibres  stand  out  in  the 
form  of  white  rings,  and  might  be  mistaken  for 
stricture.  Some  of  the  openings  of  Littre's  glands 
may  be  seen  as  shallow  depressions,  and  on  the 
floor,  just  in  front  of  the  compressor,  are  the  open- 
ings of  Cowper's  ducts,  generally  invisible.  The 
compressor  shuts  off  the  deep  urethra  from  view, 
occasionally  opening  a  little  to  allow  the  passage  of 
air  if  the  pressure  is  increased. 

In  the  examination  of  the  membrano-prostatic 
urethra  a  cannula  with  a  slight  elbow-bend  like  a 
toiidi  catheter,  and  open  on  the  floor,  or  a  straight 
tube  of  rather  smaller  size  than  those  described,  may 
be  used.  In  this  case  air-distension  is  not  available, 
as  the  air  would  simply  pass  into  the  bladder.  In 
the  centre  of  the  urethral  floor  is  seen  the  veru- 
montanum  with  the  sinus  pocularis,  on  either  side  of 


Fig. 


liistoury  will  give  room.  The  largest  tube  that  will 
pass  without  force  is  the  best  to  use,  for  the  larger 
the  tube  the  better  is  tlie  illumination.  No.  24  or 
No.  26  (French  gauge)  cannula,  open  at  the  end 
(figs.  3  and  4),  are  useful  sizes,  and  the  adult  urethra 
will  usually  take  the  larger  size  easily,  except 
sometimes  at  the  meatus.  The  urethroscope  is 
then  fitted  on  to  the  end  of  the  cannula  and  the  light 


Fig.  4. 


turned  on.  The  excess  of  cocaine-solution  must  be 
removed  with  cotton-wool  on  a  fine  sponge-holder. 
The  window  (c  in  fig.  l)  is  then  closed  and  air 
admitted  by  turning  the  tap  (at  F,  fig.  l). 

The  examination  of  the  anterior  urethra  should 
first  be  undertaken.  The  cannula  should  be  intro- 
duced only  just  within  the  meatus,  and  the  air  then 
turned  on.  By  this  means  the  urethra  is  inflated  as 
far  as  the  compressor,  and  the  tube  can  be  easily 
jiassed  down,  the  state  of  the  walls  being  examined 


which  is  the  opening  of  the  vas  deferens  ;  here  the 
mucous  membrane  is  of  a  much  deeper  colour  than 
in  the  anterior  urethra. 

F.  SwiNi  oRD  Edwards. 

URETHRA,  Diseases  of. —Syno.n'.  :  Fr.  Mala- 
dies dc  r  Ur'cthrc  ;  Ger.  Kraiikheiteii  der  Harn- 
i-dhre. — The  affections  of  this  canal  comprise 
urethritis  with  its  various  consequences,  such  as 
gleet,  warts,  periurethral  abscess,  inflamed  follicles, 
and  stricture  ;  syphilis  and  soft  chancre  may  also 
affect  the  urethra.  For  descriptions  of  most  of 
these  affections  the  reader  is  referred  to  the  articles 
Gonorrhcea;  Gleet;  Syphilis;  and  Venereal 
Sore.  Some  forms  of  (i)  Urethritis,  (2)  Neuralgia, 
(3)  Congestion  and  Spasm,  (4)  Organic  Stricture, 
and  (5)  Foreign  Bodies,  remain  for  consideration 
here. 

I.  Urethnitis. — The  origin  of  urethritis  is  not 
exclusively  due  to  inoculation  with  gonorrhoeal  pus, 
a  f;ict  of  great  medico-legal  importance.  Inflam- 
mation of  the  urethra,  usually  running  a  less  severe 
course  than  the  gonorrhoeal  form,  may  be  set  up 
by  leucorrhceal,  menstrual,  and  other  discharges 
from  the  vagina,  or  result  from  the  use  of  an  in- 
jection which  a  patient  may  have  used  in  the  hope 
of  warding  off  venereal  disease,  which  he  dreads 
having  contracted.     Traimiatic  irritation   of  the 
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urethra  may  be  excited  by  the  passage  of  instruments 
or  a  calculus,  or  by  the  introduction  of  foreign 
bodies  by  the  patient ;  in  such  cases  soreness  and 
scalding  attend  the  first  subsequent  micturition,  and 
swelling  and  discharge  follow  within  twenty-four 
hours. 

Asparagus,  beer,  arsenic,  and  other  substances, 
have  the  power  of  producing  urethritis  in  some 
persons  ;  higlily  acid  urine  and  oxaluria  may  also 
occasion  slight  urethral  irritation.  A  very  mild 
form  of  urethritis  is  an  occasional  concomitant 
of  early  syphilis  ;  it  is,  however,  always  very 
limited  in  extent,  and  subsides  spontaneously.  In 
gouty  urethritis  the  inflammation  may  be  as  severe 
as  in  well-marked  gonorrhoea,  and  attended  by  the 
complications  met  with  in  that  disease,  and  affecting 
the  testes,  bladder,  eye,  or  joints.  The  leading 
distinctions  of  gouty  urethritis  are  the  milkiness  of 
the  discharge,  and  the  absence  or  small  amount  of 
swelling  of  the  fore  part  of  the  urethra  ;  while 
scalding  in  the  perinaeum  and  irritability  of  the 
bladder  are  severe  and  prominent  symptoms. 

Tuberculosis  sometimes  affects  the  urethral  pas- 
sage. It  is  always  a  very  indolent  affection,  being  due 
to  the  slow  degeneration  and  ulceration  of  tubercular 
deposits  in  the  deeper  portions  of  the  canal,  and 
usually  associated  with  similar  disease  in  the  prostate 
or  bladder. 

In  such  cases  the  irritability  and  inflammation  of 
the  bladder  are  always  more  urgent  than  the 
urethritis,  while  the  evidence  of  tubercular  disease 
in  other  parts  of  the  body  is  usually  sufficient  for 
diagnosis.  The  treatment  of  urethritis  arising  from 
any  of  these  causes  necessarily  varies  in  detail  with 
such  £ause.  The  local  treatment  is  similar  to  that 
for  gonorrhoea,  and  is  described  in  the  article  deal- 
ing with  that  subject. 

2.  Neuralgia.  Pain  in  the  Urethra.— The 
cause  of  pain  in  the  urethra  may  be  found  in  some 
diseased  condition  of  the  tube  ;  or  it  may  be  inde- 
pendent of  any  local  morbid  action.  Gouty  irritation 
is  a  frequent  cause,  and  a  nervous  condition  produced 
by  prolonged  debauchery  of  various  kinds  is  not 
uncommon.  The  gouty  state  is  relieved  by  the 
treatment  of  the  diathesis  ;  the  nervous  irritation 
by  suitable  general  treatment,  to  which  may  be 
added  local  applications  which  have  the  effect  of 
dulling  the  sensibility  of  the  urethra,  such  as  the 
passage  of  sounds,  and  the  use  of  astringent  or  (in 
obstinate  cases)  of  caustic  injections  to  the  deeper 
portions  of  the  urethra.  In  some  cases  instrumenta- 
tion of  the  urethra  excites  severe  pain  ;  this  is  best 
avoided  by  first  injecting  about  thirty  minims  of  a 
lo-per-cent.  solution  of  cocaine.  Oxaluria  and  a 
highly  acid  state  of  the  urine  may  sometimes  pro- 
duce considerable  smarting  at  the  time  of  micturi- 
tion ;  the  exhibition  of  alkalis  and  suitable  dietary 
will  usually  suffice  to  relieve  this,  which  is  often  a 
source  of  considerable  annoyance  to  the  patient. 

3.  Congestion  and  Spasm  of  the  urethra  are 
sometimes  incorrectly  described  as  congestive  or 
spasmodic  stricture  ;  incorrectly,  for  although  com- 
plete retention  may  arise  from  these  conditions, 
which  are  due  to  transient  causes,  the  effects  are 
temporary  only,  and  involve  no  permanent  lesion. 

Congestion  and  swelling  of  the  urethral  mucous 
membrane,  with  proportionate  narrowing  of  the 
passage,  accompany  all  forms  of  urethritis,  and  may 
also  result  from  any  cause  of  mechanical  irritation, 
from  exposure  to  cold,  sexual  or  alcoholic  excess, 
riding,  bicycling,  and  the  like.    Simple  congestion 


rarely  calls  for  much  attention,  provided  there  be 
no  other  abnormal  condition  present,  but  in  cases 
of  organic  stricture  or  of  prostatic  enlargement  the 
advent  of  congestion  may  lead  to  complete  reten- 
tion. Under  such  circumstances  a  soft  indiarubber 
catheter  should  be  passed,  if  possible  ;  but  if  this 
cannot  be  accomplished,  the  patient  should  be 
placed  in  a  hot  bath  and  a  morphine  or  belladonna- 
and-camphor  suppository  should  be  prescribed. 
The  bowels  must  be  acted  on  by  saline  aperients 
and  complete  rest  enjoined.  The  congestion 
usually  rapidly  subsides,  and  the  patient  must  then 
be  warned  of  the  circumstances  likely  to  lead  to  its 
reappearance. 

Spasm  of  the  muscular  fibres  surrounding  the 
urethra,  and  of  the  deep  perineal  muscles,  may 
accompany  or  be  independent  of  congestion  of  the 
mucous  membrane.  It  is  induced  by  any  cause  of 
mechanical  irritation,  and  occurs  in  cases  of  stricture 
of  any  part  of  the  canal,  especially  if  a  rude  attempt 
be  made  to  pass  an  instrument.  Spasm  also  some- 
times results  from  irritation  about  or  operations  on 
the  rectum.  A  highly  acid  state  of  the  urine  may 
induce  spasm  of  a  painful  nature.  The  treatment 
is  practically  that  indicated  for  congestion  ;  if  spasm 
is  sufficient  to  arrest  the  onward  passage  of  an  in- 
strument, it  usually  may  be  overcome  by  steady 
gentle  pressure  for  a  few  moments,  but  the  instru- 
ment must  never  be  forcibly  pushed  onwards  ; 
chloroform  is  occasionally,  though  rarely,  neces- 
sary. 

4.  Organic  Stricture. — The  average  distensile 
capacity  of  the  urethra  reaches  a  diameter  of  ten,  or  a 
circumference  of  thirty,  millimetres.  This  measure- 
ment varies  in  different  portions,  being  widest 
behind  the  triangular  ligament  (the  anterior  layer 
of  the  deep  perineal  fascia),  slightly  less  in  the 
bulbous  portion,  and  least  of  all  at  the  meatus. 
The  meatus  varies  very  much  in  size,  between  a 
mere  pinhole  and  a  diameter  of  fourteen  or  fifteen 
millimetres,  the  most  common  size  being  a  circum- 
ference of  twenty-five  millimetres.  In  different 
persons  the  general  distensile  capacity  of  the  urethra 
ranges  between  twenty  and  forty  millimetres  in 
circumference. 

Strictures  are  abrupt  abnormal  contractions  of 
the  urethra  at  any  given  point  of  its  course. 

In  the  great  majority  of  instances  organic  stricture 
is  the  result  of  long-continued  inflammation  follow- 
ing gonorrhoea,  leading  to  exudation  into  the  sub- 
mucous tissue.  This  exudate  subsequently  organises 
into  a  low  form  of  fibrous  cicatricial  tissue,  the  con- 
traction of  wliich  leads  to  the  permanent  narrowing. 
A  similar  result  may  also  follow  on  injury  of  the 
urethra  [traumatic  stricture),  and  is  then  more 
severe,  the  new  tissue  being  very  dense.  The  cica- 
trix left  by  the  healing  of  a  urethral  chancre  may 
likewise  cause  stricture.  Congenital  narrowing  of 
the  meatus  is  common,  and  congenital  strictures 
are  sometimes  met  with  within  the  second  inch 
from  the  meatus. 

Organic  strictures  may  be  situated  at  any  part  of 
the  urethra  except  the  prostatic,  being  most  com- 
mon in  the  first  inch  from  the  meatus. 

The  tightest  and  toughest  strictures  are  gene- 
rally found  near  the  junction  of  the  bulbous  and 
membranous  portions  of  the  urethra  ;  that  is,  about 
five  inches  from  the  meatus.  The  membranous 
portion  is  only  affected  when  there  is  a  large  amount 
of  cicatricial  tissue  spreading  backwards  from  the 
bulb.    The  new  fibrous  tissue  is  developed  in  various 
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•  jrms  ;  thus  it  may  be  present  as  a  membranous  fold 
-trctching  across  (/iridle-stric/ure),  or  occasionally 
iicircling  [lUDiiiiar  stritiure)  the  canal.  There 
may  be  only  one  bridle  or  several. 

.Superllcial  scars  of  healed  ulcers  and  warts  may 
yivc  rise  to  patches  of  tough  ti.ssue.  Indurated 
iireas  and  fibroid  nodules  in  the  submucous  tissue, 
-landing  forwards  on  the  surface  of  the  canal,  cause 
irregular  projections  as  well  as  unyielding  indurated 
|).itches.  These  twist  the  course  of  the  canal  and 
.inpede  the  passage  of  bougies.  In  other  cases, 
instead  of  being  in  limited  patches,  the  indurated 
issue  may  extend  evenly  along  the  canal  for  some 
listance,  making  it  smooth  and  gristly,  and  dimin- 
ishing its  calibre. 

The  indurated  new  tissue  may  form  only  a  thin 
layer  of  fibres  beneath  the  mucous  membrane,  or 
may  extend  more  deeply,  infiltrating  the  whole 
:hickness  of  the  corpus  spongiosum,  or  even  extend- 
ing beyond  it  into  the  tissues  of  the  perinreum,  ren- 
'lering  them  dense  and  unyielding.  The  degree  of 
narrowing  of  the  passage  depends  in  great  measure 
ip<in  the  age  of  the  stricture,  being  greater  as  time 
_;oes  on  ;  it  may  be  temporarily  increased  by  mus- 
ular  spasm  or  inflammatory  congestion.  The  canal 
never  becomes  obliterated,  as  the  term  '  imper- 
neable  stricture'  would  seem  to  imply.  Strictures 
ire  always  permeable  to  urine,  but  may  not  be  so 
•1)  the  passage  of  an  instrument.  Strictures  vary 
in  behaviour  :  some  yield  easily  to  dilatation  and 
-lowly  recontract  ;  others  are  rigid,  and  can  be 
dilated  only  to  a  small  extent  (iiniuraled  sO  ni tires). 
Lastly,  some  dilate  quickly,  but  as  quickly  shrink 
'lack  to  their  previous  size  {rt'si/iciil  s/iicturcs). 
These  difierences  are  in  the  main  dependent  on  the 
ige  of  the  new  tissue  :  when  quite  young  the  scar  is 
-')ft  and  yielding,  although  after  dilatation  it  may 
|uickly  recontract.  In  old  strictures  the  fibrous 
tissue  is  dense,  hard,  and  indurated. 

.SKCONn.-\RY  Ekif.cts  of  Orc;.\nic  Stric- 
1  I'KK.  The  urethra  in  front  of  a  stricture  may  be 
|uite  healthy,  but  if  the  condition  has  existed  for 
-ome  time  the  mucous  membrane  between  the 
meatus  and  narrowest  contraction  is  often  puckered 
,ind  indurated,  or  is  excoriated  or  ulcerated.  .Some- 
times just  in  front  of  the  stricture  artificial  openings 
are  found  ;  these  are  the  mouths  of  false  p;issages 
which  have  been  made  by  inexpert  instrumentation, 
f  alse  passages  may,  after  passing  outside  the  urethra 
in  front  of  the  stricture,  run  for  some  distance, 
I  nding  as  cii/-iic-sacs ;  or  they  may  reopen  into  the 
urethra  behind  the  stricture  ;  less  often  they  extend 
up  for  some  distance  between  the  bladder  and  rec- 
tiim,  or  open  into  the  latter.  At  the  seat  of 
stricture  the  mucous  membrane  is  often  roughened, 
puckered,  and  of  a  dull  white  opatpie  colour  ; 
behind  it  the  urethra  is  dilated,  pouched,  pigmented, 
and  even  ulcerated  ;  the  mucous  membrane  may  be 
coated  with  muco-pus,  sometimes  mixed  with  phos- 
phates. The  pouches,  formed  by  distension  of  the 
follicles,  may  be  the  starting-jxiint  of  perin.xal 
abscess,  which  m.ay  burst  into  the  urethra  or  on  to 
the  surface  of  the  perin.vum  ;  or,  lastly,  may  burrow 
upwards  between  the  bladder  and  rectum  and  round 
the  prostate.  If  a  perin.val  abscess  bursts  into  the 
urethra  and  on  to  the  surface  of  the  perinxum, 
fistulous  tracts  are  formed,  which  ultimately  become 
very  dense  and  unyielding.  Such  fistula;  are  often 
multiple,  and  may  open  in  various  situations.  The 
bladder,  ureters,  and  kidneys  will,  in  neglected 
cases,  show  evidence  of  secondary  mischief.  The 


changes  induced  are  partly  dependent  upon  the 
obstruction  to  the  free  flow  of  urine,  and  partly 
inllammatory  as  the  result  of  decomposition  of  the 
retained  urine.  Thus  the  bladder- walls  hypertrophy 
in  order  to  overcome  the  obstruction  ;  but  if  the 
compensation  is  inefficient,  dilatation  and  saccula- 
tion will  ensue.  The  ureters  dilate,  and  the  walls 
hypertrophy ;  the  pelvis  dilates,  and  the  pyramids 
of  the  kidney-substance  become  fiattened,  crescentic, 
and  subsequently  wasted  ;  the  remaining  renal 
substance  is  stretched  and  sclerosed,  and  the  con- 
dition known  as  hydronephrosis  results.  If  the 
urine  should  decompose,  acute  cystitis,  becoming 
chronic,  will  follow,  and  the  micro-organisms  will 
lind  their  way  to  the  ureter  and  pelvis  of  the  kidney, 
exciting  pyelitis,  and  in  severe  cases  acute  nephritis 
with  numerous  points  of  suppuration — the  so-called 
'surgical  kidney'  (see  p.  823).  These  results  only 
occur  in  cases  which  have  not  been  treated  at  all,  or 
only  imperfectly. 

SvMi'TOMs  AND  Diagnosis  of  Organic 
Stric  ture. — The  symptoms  of  organic  stricture  of 
the  urethra  are  more  evident  in  the  case  of  an  old 
and  narrow  stricture.  I'ew  symptoms  attract  ob- 
servation before  the  stricture  is  well  advanced. 
The  most  common  and  the  earliest  is  a  scanty 
muco-purulent  discharge.  This  sign  is,  indeed,  very 
often  the  indication  of  the  chronic  inflammation  of 
limited  areas  of  the  passage  which  ends  in  stricture. 
When  the  stricture  is  developed  the  symptoms  are 
more  definite,  namely,  slight  dribbling  of  urine 
after  micturition  has  apparently  ceased  ;  small  size 
of  the  stream,  which  may  be  forked  and  twisted  ; 
and  gradually  increasing  difficulty,  with  straining 
and  pain,  in  micturition,  which  is  more  frequent 
than  normal.  Any  or  all  of  these  S3'mptoms  may 
be  absent,  even  when  the  canal  has  lost  as  much  as 
two-thirds  of  its  distensibility.  Usually  to  these 
troubles  are  added  occasional  attacks  of  complete 
retention  of  urine  from  temporary  spasm  or  con- 
gestion. There  may  also  be  the  signs  caused  by 
the  various  secondary  complications. 

Examination  of  the  urethra  by  means  of  a  steel 
sound  or  gum-elastic  bougie  will  reveal  the  number 
and  situation  of  the  strictures  present.  The  dis- 
tensile  capacity  of  the  various  parts  of  the  passage 
can  be  determined  by  the  urethrameter. 

Treatment. — The  treatment  of  organic  stric- 
ture consists,  first,  in  removing  from  the  habits  and 
diet  of  the  patient  all  causes  of  functional  disorder. 

Temperance  in  alcoholic  drinks,  in  stimulating 
or  highly  seasoned  foods,  in  sexual  indulgence,  and 
in  some  forms  of  exercise,  such  as  horse-  and  bicycle- 
riding,  must  be  enforced.  Due  attention  to  the 
condition  of  the  skin  and  bowels,  and  sufficient 
bodily  exercise,  are  requisite.  Although  attention 
to  these  matters  will  not  in  any  way  remedy  the 
existing  condition  of  a  stricture,  yet  they  will  pre- 
vent congestion  and  spasm,  and  so  obviate  the 
temporary  and  often  dangerous  aggravation  of  the 
suflerings  caused  by  these  conditions. 

Locally  the  passage  must  be  restored  to,  and 
maintained  at,  such  calibre  as,  on  the  one  hand, 
will  enable  the  bladder  to  empty  itself  completely 
by  each  act  of  micturition  ;  and,  on  the  other,  will 
allow  a  sufficient  margin  to  prevent  stoppage  of  the 
flow  of  urine  during  occasions  of  temporary  swelling 
or  spasm.  Such  an  expansibility  would  seem  for 
most  f)ersons  to  be  about  equal  in  circumference  to 
that  of  Xo.  10  English  ;  though  in  practice  it  is  ad- 
visable to  dilate  somewhat  further  (No.  12  English) 
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urethra  may  be  excited  by  the  passage  of  instruments 
or  a  calculus,  or  by  the  introduction  of  foreign 
bodies  by  the  patient ;  in  such  cases  soreness  and 
scalding  attend  the  first  subsequent  micturition,  and 
swelling  and  discharge  follow  within  twenty-four 
hours. 

Asparagus,  beer,  arsenic,  and  other  substances, 
have  the  power  of  producing  urethritis  in  some 
persons  ;  highly  acid  urine  and  oxaluria  may  also 
occasion  slight  urethral  irritation.  A  very  mild 
form  of  urethritis  is  an  occasional  concomitant 
of  early  syphilis  ;  it  is,  however,  always  very 
limited  in  extent,  and  subsides  spontaneously.  In 
gouty  urethritis  the  inflammation  may  be  as  severe 
as  in  well-marked  gonorrhoia,  and  attended  by  the 
complications  met  with  in  that  disease,  and  affecting 
the  testes,  bladder,  eye,  or  joints.  The  leading 
distinctions  of  gouty  urethritis  ai-e  the  milkiness  of 
the  discharge,  and  the  absence  or  small  amount  of 
swelling  of  the  fore  part  of  the  urethra  ;  while 
scalding  in  the  perinaeum  and  irritability  of  the 
bladder  are  severe  and  prominent  symptoms. 

Tuberculosis  sometimes  affects  the  urethral  pas- 
sage. It  is  always  a  very  indolent  affection,  being  due 
to  the  slow  degeneration  and  ulceration  of  tubercular 
deposits  in  the  deeper  portions  of  the  canal,  and 
usually  associated  with  similar  disease  in  the  prostate 
or  bladder. 

In  such  cases  the  irritability  and  inflammation  of 
the  bladder  are  always  more  urgent  than  the 
urethritis,  while  the  evidence  of  tubercular  disease 
in  other  parts  of  the  body  is  usually  sufficient  for 
diagnosis.  The  treatment  of  urethritis  arising  fi-om 
any  of  these  causes  necessarily  varies  in  detail  with 
such  £ause.  The  local  treatment  is  similar  to  that 
for  gonorrhoea,  and  is  described  in  the  article  deal- 
ing with  that  subject. 

2.  Neuralgia.  Pain  in  the  Urethra.— The 
cause  of  pain  in  the  urethra  may  be  found  in  some 
diseased  condition  of  the  tube  ;  or  it  may  be  inde- 
pendent of  any  local  morbid  action.  Gouty  irritation 
is  a  frequent  cause,  and  a  nervous  condition  produced 
by  prolonged  debauchery  of  various  kinds  is  not 
uncommon.  The  gouty  state  is  relieved  by  the 
treatment  of  the  diathesis  ;  the  nervous  irritation 
by  suitable  general  treatment,  to  which  may  be 
added  local  applications  which  have  the  effect  of 
dulling  the  sensibility  of  the  urethra,  such  as  the 
passage  of  sounds,  and  the  use  of  astringent  or  (in 
obstinate  cases)  of  caustic  injections  to  the  deeper 
portions  of  the  urethra.  In  some  cases  instrumenta- 
tion of  the  urethra  excites  severe  pain  ;  this  is  best 
avoided  by  first  injecting  about  thirty  minims  of  a 
lo-per-cent.  solution  of  cocaine.  Oxaluria  and  a 
highly  acid  state  of  the  urine  may  sometimes  pro- 
duce considerable  smarting  at  the  time  of  micturi- 
tion ;  the  exhibition  of  alkalis  and  suitable  dietary 
will  usually  suflice  to  relieve  this,  which  is  often  a 
source  of  considerable  annoyance  to  the  patient. 

3.  Congestion  and  Spasm  of  the  urethra  are 
sometimes  incorrectly  described  as  congestive  or 
spasmodic  stricture  ;  incorrectly,  for  although  com- 
plete retention  may  arise  from  these  conditions, 
which  are  due  to  transient  causes,  the  effects  are 
temporary  only,  and  involve  no  permanent  lesion. 

Congestion  and  swelling  of  the  urethral  mucous 
membrane,  with  proportionate  narrowing  of  the 
passage,  accompany  all  forms  of  urethritis,  and  may 
also  result  from  any  cause  of  mechanical  irritation, 
from  exposure  to  cold,  sexual  or  alcoholic  excess, 
riding,  bicycling,  and  the  like.    Simple  congestion 


rarely  calls  for  much  attention,  provided  there  be 
no  other  abnormal  condition  present,  but  in  cases 
of  organic  stricture  or  of  prostatic  enlargement  the 
advent  of  congestion  may  lead  to  complete  reten- 
tion. Under  such  circumstances  a  soft  indiarubber 
catheter  should  be  passed,  if  possible  ;  but  if  this 
cannot  be  accomplished,  the  patient  should  be 
placed  in  a  hot  bath  and  a  morphine  or  belladonna- 
and-camphor  suppository'  should  be  prescribed. 
The  bowels  must  be  acted  on  by  saline  aperients 
and  complete  rest  enjoined.  The  congestion 
usually  rapidly  subsides,  and  the  patient  must  then 
be  warned  of  the  circumstances  likely  to  lead  to  its 
reappearance. 

Spasm  of  the  muscular  fibres  surrounding  the 
urethra,  and  of  the  deep  perineal  muscles,  may 
accompany  or  be  independent  of  congestion  of  the 
mucous  membrane.  It  is  induced  by  any  cause  of 
mechanical  irritation,  and  occurs  in  cases  of  stricture 
of  any  part  of  the  canal,  especially  if  a  rude  attempt 
be  made  to  pass  an  instrument.  Spasm  also  some- 
times results  from  irritation  about  or  operations  on 
the  rectum.  .\  highly  acid  state  of  the  urine  may 
induce  spasm  of  a  painful  nature.  The  treatment 
is  practically  that  indicated  for  congestion  ;  if  spasm 
is  sufiicient  to  arrest  the  onward  passage  of  an  in- 
strument, it  usually  ma\-  be  overcome  by  steady 
gentle  pressure  for  a  few  moments,  but  the  instru- 
ment must  never  be  forcibly  pushed  onwards  ; 
chloroform  is  occasionally,  though  rarely,  neces- 
sary. 

4.  Organic  Stricture. — The  average  distensile 
capacity  of  the  urethra  reaches  a  diameter  of  ten,  or  a 
circumference  of  thirty,  millimetres.  This  measure- 
ment varies  in  different  portions,  being  widest 
behind  the  triangular  ligament  (the  anterior  layer 
of  the  deep  perinreal  fascia),  slightly  less  in  the 
bulbous  portion,  and  least  of  all  at  the  meatus. 
The  meatus  varies  very  much  in  size,  between  a 
mere  pinhole  and  a  diameter  of  fourteen  or  fifteen 
millimetres,  the  most  common  size  being  a  circum- 
ference of  twenty-five  millimetres.  In  different 
persons  the  general  distensile  capacity  of  the  urethra 
ranges  between  twenty  and  forty  millimetres  in 
circumference. 

Strictures  are  abrupt  abnormal  contractions  of 
the  urethra  at  any  given  point  of  its  course. 

In  the  great  majority  of  instances  organic  stricture 
is  the  result  of  long-continued  inflammation  follow- 
ing gonorrhoea,  leading  to  exudation  into  the  sub- 
mucous tissue.  This  exudate  subsequently  organises 
into  a  low  form  of  fibrous  cicatricial  tissue,  the  con- 
traction of  which  leads  to  the  permanent  narrowing. 
A  similar  result  may  also  follow  on  injury  of  the 
urethra  (traumatic  strictiife),  and  is  then  more 
severe,  the  new  tissue  being  very  dense.  The  cica- 
trix left  by  the  healing  of  a  urethral  chancre  may 
likewise  cause  stricture.  Congenital  narrowing  of 
the  meatus  is  common,  and  congenital  strictures 
are  sometimes  met  with  within  the  second  inch 
from  the  meatus. 

Organic  strictures  may  be  situated  at  any  part  of 
the  urethra  except  the  prostatic,  being  most  com- 
mon in  the  first  inch  from  the  meatus. 

Tlie  tightest  and  toughest  strictures  are  gene- 
rally found  near  the  junction  of  the  bulbous  and 
membranous  portions  of  the  urethra  ;  that  is,  about 
five  inches  from  the  meatus.  The  membranous 
portion  is  onh-  affected  when  there  is  a  large  amount 
of  cicatricial  tissue  spreading  backwards  from  the 
bulb.    The  new  fibrous  tissue  is  developed  in  various 
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forms  ;  thus  it  may  l)c  present  as  a  membranous  fold 
stretching  across  (hridle-slrictitre),  or  occasionally 
ricircling  (annular  stricliire)   the  canal.  There 
may  he  only  one  bridle  or  several. 

.Superlicial  scars  of  healed  ulcers  and  warls  may 
^ive  rise  to  patches  of  toui;h  tissue.  Indurated 
areas  and  fibroid  nodules  in  the  submucous  tissue, 
slaiidiiif^  forwards  on  the  surface  of  the  canal,  cause 
irregular  projections  as  well  as  unyielding  indurated 
patches.  These  twist  the  course  of  the  canal  and 
impede  the  passage  of  bougies.  In  other  cases, 
instead  of  being  in  limited  patches,  the  indurated 
tissue  may  extend  evenly  along  the  canal  for  some 
dist  ance,  making  it  smooth  and  gristly,  and  dimin- 
ishing its  calibre. 

The  indurated  new  tissue  may  form  only  a  thin 
layer  of  fibres  beneath  the  mucous  membrane,  or 
may  extend  more  deeply,  infdtrating  the  whole 
ihickness  of  the  corpus  spongiosum,  or  even  extend- 
ing beyond  it  into  the  tissues  of  the  perimevnn,  ren- 
<lering  them  dense  and  unyielding.  The  degree  of 
narrowing  of  the  passage  depends  in  great  measure 
upon  the  age  of  the  stricture,  being  greater  as  time 
;j;oes  on  ;  it  may  be  temporarily  increased  by  mus- 
cular spasm  or  inllammatory  congestion.  The  canal 
never  becomes  obliterated,  as  the  term  '  imper- 
meable stricture  '  would  seem  to  imply.  Strictures 
.ire  always  permeable  to  urine,  but  may  not  be  so 
to  the  passage  of  an  instrument.  Strictures  vary 
in  behaviour :  some  yield  easily  to  dilatation  and 
slowly  recontract  ;  others  are  rigid,  and  can  be 
dilated  only  to  a  small  extent  (int/iiratfd  s/i  ic/tires). 
Lastly,  some  dilate  (|uickly,  but  as  quickly  shrink 
'i:ic-k  to  their  previous  size  {n-si/icitl  s/nWitns). 
These  dilVerences  are  in  the  main  dependent  on  the 
age  of  the  new  tissue  :  when  quite  young  the  scar  is 
>oft  and  yielding,  although  after  dilatation  it  may 
quickly  recontract.  In  old  strictures  the  fibrous 
tissue  is  dense,  hard,  and  indurated. 

Si:coM>AKY  Ei-i'Kcis  oi-  Organic  Siric- 
I  U  RK.  The  urethra  in  front  of  a  stricture  may  be 
quite  healthy,  but  if  the  condition  has  existed  for 
some  time  the  mucous  niemi)rane  between  the 
meatus  and  narrowest  contraction  is  often  puckered 
,md  indurated,  or  is  excoriated  or  ulcerated.  Some- 
times just  in  front  of  the  stricture  artificial  openings 
are  found  ;  these  are  the  mouths  of  false  passages 
which  have  been  made  by  inexpert  instrumentation, 
f  alse  p:issagcs  may,  after  passing  outside  the  urethra 
in  front  of  the  stricture,  run  for  some  distance, 
ending  as  <«/-(/<--,f,;,\f ;  or  they  may  reopen  into  the 
urethra  behind  the  stricture  ;  less  'often  they  extend 
up  for  some  distance  between  the  bladder  and  rec- 
tvim,  or  open  into  the  latter.  At  the  seat  of 
^tricture  the  mucous  membrane  is  often  roughened, 
puckered,  and  of  a  dull  white  opiKjuc  colour  ; 
liehind  it  the  urethra  is  dilated,  pouched,  pigmented, 
and  even  ulcer.ited  ;  the  mucous  membrane  mav  he 
coated  with  muco-pus.  sometimes  mixed  with  phos- 
ph.Ues.  The  jxHiches,  formed  by  distension  of  the 
loUicIcs,  may  be  the  startiiig-ixiint  of  perin.xal 
abscess,  which  may  burst  into  the  urethra  or  on  to 
the  surface  of  the  perin.eum  ;  or,  lastly,  may  burrow 
upwards  between  the  bladder  and  rectum  and  round 
the  prostate.  If  a  perin.val  abscess  bursts  into  the 
urethra  and  on  to  the  surface  of  the  perin.xum, 
fistulous  tracts  are  formed,  which  ultimately  become 
very  dense  and  unyielding.  Such  fistukv  are  often 
multiple,  and  may  open  in  various  situations.  The 
bladder,  ureters,  and  kidneys  will,  in  neglected 
cases,  show  evidence  of  secondary  mischief.^  The 


changes  induced  are  partly  dependent  upon  the 
obstruction  to  the  free  flow  of  urine,  and  p:irtly 
inll.aiDmatory  as  the  result  of  decomposition  of  the 
retained  urine.  Thus  the  bladder-walls  hypertrophy 
in  order  to  overcome  the  obstruction  ;  but  if  the 
compensation  is  ineflicient,  dilatation  and  saccula- 
tion will  ensue.  The  ureters  dilate,  and  the  walls 
hypertrophy;  the  pelvis  dilates,  and  the  pyramids 
of  the  kidney-subslance  become  flattened,  crescentic, 
and  subsequently  wasted  ;  the  remaining  renal 
suljstance  is  stretched  and  sclerosed,  and  the  con- 
dition known  as  hydronephrosis  results.  If  the 
urine  should  decompose,  acute  cystitis,  becoming 
chronic,  will  follow,  and  the  micro-organisms  will 
find  their  way  to  the  ureter  and  pelvis  of  the  kidney, 
exciting  pyelitis,  and  in  severe  cases  acute  ne])hritis 
with  numerous  points  of  suppuration— the  so-called 
'surgical  kidney' (.f(V  p.  S23).  These  results  only 
occur  in  cases  which  have  not  been  treated  at  all,  or 
only  imperfectly. 

SV.Ml'TO.MS      AND     DiAtJNOSIS     OK  ORGANIC 

STRiCTURii. — The  symptoms  of  organic  stricture  of 
the  urethra  are  more  evident  in  the  case  of  an  old 
and  narrow  stricture.  Few  symptoms  attract  ob- 
servation before  the  stricture  is  well  advanced. 
The  most  common  and  the  earliest  is  a  scanty 
nnico-purulent  discharge.  This  sign  is,  indeed,  very 
often  the  indication  of  the  chronic  inflammation  of 
limited  areas  of  the  passage  which  ends  in  stricture. 
When  the  stricture  is  developed  the  .symptoms  are 
more  definite,  namely,  slight  dribbling  of  urine 
after  micturition  has  apparently  ceased  ;  small  size 
of  the  stream,  which  may  be  forked  and  twisted  ; 
and  gradually  increasing  difficulty,  with  straining 
and  |)ain,  in  micturition,  which  is  more  frequent 
than  normal.  Any  or  all  of  these  symptoms  may 
be  absent,  even  when  the  canal  has  lost  as  much  as 
two-thirds  of  its  distensibility.  Usually  to  these 
troubles  are  added  occasional  attacks  of  complete 
retention  of  urine  from  temporary  spasm  or  con- 
gestion. There  may  also  be  the  signs  caused  by 
the  various  secondary  complications. 

Examination  of  the  urethra  by  means  of  a  steel 
sound  or  gum-elastic  bougie  will  revcal  the  number 
and  situation  of  the  strictures  present.  The  dis- 
tensile  capacity  of  the  various  parts  of  the  p.ossage 
can  be  determined  by  the  urethrameter. 

Treai.mkm'. — The  treatment  of  organic  stric- 
ture consists,  first,  in  removing  from  the  habits  and 
diet  of  the  jxitient  all  causes  of  functional  di.sordcr. 

Temperance  in  alcoholic  drinks,  in  stimulating 
or  highly  seasoned  foods,  in  sexual  indulgence,  anil 
in  some  forms  of  exercise,  such  as  horse-  and  bicycle- 
riding,  must  be  enforced.  Due  attention  to  the 
con<lition  of  the  skin  and  bowels,  and  sufiicient 
bodily  exercise,  .are  requisite.  Although  attention 
to  these  matters  will  not  in  any  w,ay  remedy  the 
existing  condition  of  a  stricture,  yet  they  will  pre- 
vent congestion  and  spasm,  and  so  obviate  the 
temporary  and  often  dangerous  aggravation  of  the 
sufferings  caused  by  these  conditions. 

Locally  the  passage  must  be  restored  to,  and 
maintained  at,  such  calibre  .as,  on  the  one  hand, 
will  enable  the  bladder  to  empty  itself  completely 
by  each  act  of  micturition  :  and,  on  the  other,  will 
allow  a  sufficient  margin  to  prevent  stopptige  of  the 
flow  of  urine  during  occasions  of  temporar>- swelling 
or  spasm.  Such  an  expansibility  would'  seem  for 
most  persons  to  be  about  equal  in  circumference  to 
that  of  No.  10  English  ;  though  in  practice  it  is  ad- 
visable to  dilate  somewhat  further  (Xo.  12  English  1 
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than  this,  to  allow  sufficient  margin  for  neglect  on 
the  part  of  the  patient.  In  all  organic  strictures 
there  is  a  tendency  to  contract  again  ;  hence,  when 
sufficient  expansibility  has  been  established,  it  must 
be  maintained  by  the  frequent  passage  of  a  bougie. 
In  most  cases  the  patient  should  be  taught  to  do 
this  for  himself. 

Various  methods,  none  of  which  is  applicable  to 
all  cases,  are  employed  for  dilating  the  strictured 
part  of  the  passage.  Some  methods,  such  as  the 
use  of  caustics,  or  the  cautery  and  forcible  dilata- 
tion, have  fallen  into  desuetude  ;  those  in  modern 
use  are  (a)  gradual  interrupted  dilatation  ;  gra- 
dual continuous  dilatation  ;  (r)  internal  urethrotomy ; 
(d)  external  urethrotomy. 

(a)  Gradual  iiitfrnipted  dilatation  is  attained  b\' 
passing  metal  sounds  or  flexible  bougies  (preferably 
the  latter)  through  the  stricture.  At  the  first 
sitting  that  size  which  will  just  pass  through  the 
stricture  should  be  used  ;  subsequently  larger  sizes 
must  be  used,  until  No.  12  or  13  English  can  be 
passed.  It  is  probable  that  in  most,  if  not  all,  cases 
the  stricture  is  partly  stretched  and  partly  torn  in 
this  method  of  treatment.  The  instruments  may 
usually  be  passed  at  intervals  of  two  or  three  days. 

{b)  Gradual  continuous  dilatation.  —  In  this 
method  a  flexible  catheter  is  passed  through  the 
stricture  and  tied  in.  As  the  stricture  yields  the 
instrument  must  be  removed,  and  a  larger  one  in- 
troduced from  time  to  time,  lest,  being  loose,  the 
catheter  escape  from  the  urethra.  A  week  or  ten 
days  usually  suffice  to  dilate  the  stricture  to  the 
requisite  dimensions.  The  nature  of  the  process 
appears  similar  to  that  of  a  seton  in  ordinary  sinuses 
or  cellular  tissue  ;  the  fibrous  tissue  becomes  loose 
and  succulent,  and  its  fibres  permeated  by  leucocytes  ; 
superficial  ulceration  with  destruction  of  the  cicatri- 
cial tissue  also  occurs  in  some  cases. 

(f)  Infernal  urethrotomy  is  accomplished  by 
means  of  a  concealed  knife  conducted  to  the  stric- 
ture by  running  in  a  split  sound  which  passes  through 
it  into  the  bladder.  As  the  knife  is  pushed  on  it  is 
made  to  project  and  divide  any  resisting  tissue  met 
with.  A  full-sized  catheter  is  then  passed,  and  the 
bladder  emptied.  At  the  end  of  ten  days  instru- 
mentation should  be  commenced,  in  order  that  the 
passage  may  be  kept  properly  dilated. 

[d)  External  urethrotomy.  — When  attacked  from 
without,  the  situation  of  the  stricture  is  indicated  by 
a  staff'  passed  down  to  or  through  it.  In  the  former 
case  the  cicatrix  is  divided  from  before  liackwards, 
and  in  the  latter  from  behind  forwards.  Cutting 
from  before  backwards  is  the  more  common  opera- 
tion, since  if  the  staff  can  be  passed  through  the 
stricture  internal  urethrotomy  can  usually  be  done. 
If  the  urethra  is  laid  open  in  front  of  the  stricture 
the  orifice  must  be  sought  for — too  frequently  a 
long  and  tedious  process — and  the  contraction  then 
slit  up  along  a  fine  director  which  has  been  passed 
into  the  bladder. 

Various  instruments  have  been  devised  and  are 
employed  for  carrying  out  the  methods  shortly 
described  here,  some  more  suited  than  others  to 
particular  cases. 

Comparison  of  the  aiffere'it  methods. — Gradual 
interrupted  dilatation  is  applicable  in  a  larger 
number  of  cases  than  is  any  of  the  other  methods 
described.  It  is  attended  by  least  evil  consequences, 
and  is  most  effectual  in  strictures  of  recent  formation 
situate  near  the  bulb.  Objections  to  this  melliod 
arc  the  rapidity  with  which  recontraction  takes  place 


if  the  passage  of  bougies  be  neglected  by  the  patient, 
and  the  impossibility  in  some  cases  of  dilating  the 
stricture  beyond  a  certain  calibre  without  exciting 
shivering,  pain,  pyrexia,  or  even  local  inflammation 
and  abscess.  Epididymitis  is  sometimes  set  up  by 
the  passage  of  instruments.  Indurated  strictures  are 
sometimes  so  tough  and  dense  that  they  cannot  be 
sufficiently  dilated. 

Gradual  continuous  dilatation  is  easy  and  rapid, 
but  is  liable  to  be  followed  by  speedy  recontraction. 
It  is  useful  in  cases  in  which  it  is  necessary  to  obtain 
a  rapid  dilatation  of  a  very  narrow  stricture,  in 
consequence  of  advanced  vesical  or  renal  disease. 
In  these  the  bladder  must  be  given  rest  without 
delay,  yet  the  condition  of  the  kidneys  is  most 
unfavourable  to  any  operation.  If  there  is  great 
difficulty  in  passing  an  instrument  into  the  bladder, 
it  is  advisable,  when  it  is  passed,  to  lie  it  in.  The 
objections  to  continuous  dilatation  are  that  it  con- 
fines the  patient  to  bed,  and  in  some  cases  excites 
local  irritation  and  constitutional  fever  sufficiently 
severe  to  require  its  abandonment. 

Internal  urethrotomy  is  applicable  with  best 
results  in  young  patients,  in  whom  renal  changes 
are  absent  or  only  slight.  It  is  also  preferable  for 
those  patients  who  prove  intolerant  of  interrupted 
or  continuous  dilatation,  since  serious  disturbance 
rarely  follows  incisions  made  in  strictures  between 
the  meatus  and  the  bulb.  The  locality  of  stricture 
has  much  to  do  with  deciding  upon  the  adoption  of 
internal  division.  The  shallow  constrictions,  so- 
called  '  bridle-strictures,'  and  the  elastic  rapidly 
yielding  and  as  rapidly  contracting  resilient 
strictures,  are  always  situate  in  the  penile  portion  of 
the  urethra,  and  are  specially  amenable  to  incision, 
while  they  are  very  little  afl^ected  by  the  passage  of 
bougies. 

The  great  thickness  and  toughness  of  certain 
strictures  of  the  bulb  render  their  division  the  only 
mode  of  securing  even  moderate  duration  of  their 
dikttability.  The  recontraction  of  a  stricture  after  it 
has  been  divided  would  seem  to  follow  less  speedily 
than  after  it  has  been  treated  by  gradual  dilatation. 

External  urethrotomy  is  needed  in  comparatively 
few  cases.  It  is  advisable  when  the  perin.vum  is 
hardened  and  beset  with  fistuU'e  ;  or  in  those  still 
more  rare  cases  in  which  no  instrument  can  be 
introduced  into  the  bladder.  Under  such  circum- 
stances it  is  requisite  to  attack  the  stricture  from 
the  surface. 

5.  Foreign  Bodies  Impacted  in  the 
Urethra. — Foreign  bodies  of  various  kinds  may 
be  introduced  into  the  urethra,  and  may  lodge  in 
the  canal,  impeding  the  free  flow  of  urine,  or  even 
arresting  it,  and  eventually  exciting  inflammation 
and  abscess.  Calculi  passing  from  the  liladder  may 
lodge  behind  a  stricture,  or  close  to  the  meatus. 
Portions  of  a  bougie  or  catheter  may  be  broken  otf 
in  attempts  to  pass  a  stricture.    See  also  p.  332. 

The  symptoms  pointing  to  the  presence  of  a 
foreign  body  are  usually  pronounced.  There  is 
pain,  with  difficulty  in  passing  water,  and  perhaps 
complete  retention  ;  while  the  foreign  body  can 
usually  be  felt  in  the  canal,  and  can  be  seen  through 
the  endoscopic  tube. 

Treatment.  — The  foreign  body  must  be  re- 
moved In-  means  of  appropriate  forceps  introduced 
through  the  largest-sized  endoscopic  tube  which  can 
be  passed.  If  this  is  found  to  be  impracticable,  the 
urethra  must  be  opened  from  without. 

Chari.es  Stonham. 
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URIC  ACID  DIATHESIS. ^SYNON.:l,iil),;mia, 
Lilliiasis,  l^iihuria  ;  !■  r.  Dialhisc  Uri,/iic. 

The  most  (Icfinilc  manifestations  of  what  has 
lieen  commonly  called  the  uric-acid  diathesis  are- 
seen  in  {joiit  and  uric-acid  j^ravel.  It  is  necessary, 
however,  to  discuss  under  the  same  head  the 
more  vague  conditions  of  liih.emia,  so-called  ;  using 
the  term  with  the  somewhat  special  meaning  (irst 
attached  to  it  hy  .Murchi.son,  who  ascribed  certain 
symptoms,  one  of  which  is  a  more  or  less  permanent 
appearance  of  uratic  deposits  in  the  urine,  to  a  func- 
tional derangement  of  the  liver,  with  excessive 
produclion  of  uric  acid.  To  this  condition  .Mur- 
chison  gave  the  name  '  lith^vmia,'  and  the  name, 
with  tile  same  connotati<jn,  has  of  late  come  into 
fresh  ()rominence.  It  is  further  necessary  to  hear 
in  mind  in  dealing  with  this  subject,  that  a  view 
has  also  recently  gained  attention  in  which  uric 
acid  is  held  to  play  a  nuich  more  comprehensive 
part,  and  to  be  the  chief  factor  in  a  large  number  of 
a|)parently  very  diverse  disturbances. 

Hut,  since  the  ileposition  which  occurs  in  gout 
and  gravel  is,  alincjst  certainly,  not  <lue  to  any  in- 
creased production  of  uric  acid  in  metalx)lism[  but 
to  quite  other  factors,  any  term  meant  to  associate 
these  two  sutVicienlly  dissimilar  ailments  would 
better  he  some  other  than  that  which  heads  this 
article.  Again,  closer  examination  seems  to  show 
that  the  condition  called  litli;emia  by  .Murchison  is 
scarcely  capable  of  even  loose  definition  ;  and, 
even  if  we  are  able  to  recognise  tile  existence  of  a 
symptom-group  consistent  with  his  description, 
there  is  no  proi»f  that  the  condition  it  betokens  is 
due  to  the  S|x-cial  influence  of  uric  acid.  Lastly, 
those  who  luscribe  to  this  substance  the  extensive 
inlluence  in  disease  referred  to  above,  expressly 
disavow  any  belief  in  a  special  <liathesis ;  the 
troubles  being  xssumed  to  arise  from  errors  of  diet 
and  faulty  elimination.  It  will  be  seen,  therefore, 
that  there  is  probably  no  justification  for  the  reten- 
tion of  the  term  '  uric-.acid  diathesis,'  except  those 
of  custom  and  convenience. 

.'Erioi.oi-.Y,  iKic— .Vlthough  uric  acid  is  closely 
related  to  urea  chemically,  and  takes  the  place  of 
the  latter  substance  in  the  urine  of  birds  and  rcp- 
tdes,  it  is  probable  that  in  the  mammal  its  meta- 
bolic history  is  quite  distinct  from  that  of  urea. 
Recent  physiological  study  h.is  shown  that  of  the 
total  ijuantily  excreted,  only  a  part  arises  from  the 
essential  metabolism  of  the  tissues,  .\nother  jiart 
takes  origin  directly  from  precursors  in  food  stufts, 
and  the  am. unit  of  this  portion  depends  to  a  great 
extent  upon  the  quality  as  well  .as  upon  the  qu.-intitv 
of  the  diet.  The  two  moieties  of  the  excretion-1 
that  which  is  independent  of  the  intake  and  that 
which  arises  directly  from  it  -are  conveniently,  if 
not  very  appropriately,  termed  the  endogenous  and 
exogenous  piirlions  respeclivelv. 

While  the  daily  output  of  urea  rises  and  falls  with 
the  amount  of  nitrogenous  material  absorbed,  and 
IS,  under  normal  circum.stances,  verv  nearlv  pro- 
p^>rtional  to  the  amount  of  proteid  ingested,  the 
oiil put  of  uric  acid,  on  the  other  hand. "varies  only 
with  the  amount  of  certain  quite  special  constituents 
in  the  diet.  We  m.iy  cho<isc  a  dietary,  rich  in  pro- 
teid, which  scarcely  affects  the  uric-.-icid  excretion 
at  all  ;  in  other  words,  upon  such  a  dietarv  the 
exogenous  production  is  absent.     The  essential 
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ch.iracter  of  such  a  diet  is  freedom  from  organised 
tissue-elements.     It  must  contain  no  muscle,  espe- 
cially no  glands  (sweetbread,  liver,  kidnev,  iVc. ), 
and  none  of  the  preparations  which  come  under  the 
head  of  soups  and  meat-extracts.    With  an)-  of 
these  the  exogenous  production  of  uric  acid  rises  in 
proportion  to  the  amount  taken.    A  satisfactory 
explanation  of  these  facts  is  ready  lo  hand.  As 
essential  constituents  of  cells,  and  especially  of  their 
nuclei,  are  certain  phosphorus-containing  proteids 
—the  nucleo-proteids.     These  are  found,  when 
hytlrolised  by  laboratory  processes,  to  yield  among 
their  decomposition-products  certain  b.ases,  the  xan- 
thin-,  alloxur-,  or  piirin  bases,   which  are  closely 
allied  to  uric  acid.    Other  proteids  yield  none  o'f 
these,  and'iio  products  so  immediately  related  t(j  uric 
acid.    This  distinction  would  seem  'to  hold  in  the 
processes  of  metalKilisiii,  and  it  thus  happens  that 
only  a  dietary  which  contains  nucleo  proteid,  that 
is,  one  which  comprises  cellular  elements— animal 
or  vegetable— increases  (in  virtue  at  least  of  its  pro- 
teid content)  the  exogenous  uric  acid.  I'roteids 
such  :us  the  myosin  of  muscle,  the  caseinogen  of 
milk,  the  albumen  of  eggs,  or  the  gluten  of  "wheat, 
give  rise  to  no  increase  when  ingested.    It  is  true 
that  muscle,  no  less  than  the  glands  or  other  organs 
more  or  less  commonly  consumed  as  food,  contains, 
in  addition  to  its  nucleo-proteids,  certain  products  of 
its  own  previous  metabolism  ('extractives'),  some 
of  which  inay  act  also  as  precursors  of  uric  acid  ;  in 
the  case,  indeed,  of  an  ordinary  meal-meal  these 
contribute  a  large  proportion  of  the  excretory  in- 
crease which  follows  its  consumption. 

A  dietary  leading  to  scarcely  any  exogenous  pro- 
duction m.ay  consist  of  such  materials  as  niilk,  cheese, 
eggs,  white  bread,  rice,  potatoes,  and  most  green 
vegetables,  other  than  th.>se  of  the  legumTnous 
variety. 

For  that  moiety  of  uric-acid  production  in  the 
body  which  is  independent  of  diet  -  the  endogenous 
product— it  is,  of  course,  more  clilficull  to  trace 
precursors,  liut  the  facts  justify  the  supposition 
that  it  arises  in  the  main  from  the  metabolism  of  the 
nucleo-proteids  of  tlie  ti.ssucs,  and  docs  not  spring,  in 
company  with  urea,  from  the  breakdown  of  proteids 
in  general.  There  is  evidence  that  at  least  some 
fraction  arises  by  synthetic  processes  occurring  in 
the  liver  or,  as  is  less  likely,  in  the  kidney. 

The  total  excretion  varies  considerablv  in  dif- 
ferent individuals,  but  is  never  large.  The  limits 
may  vary  from  5  grains  or  somewhat  less  to 
'5  grains  or  a  little  more  in  24  hours.  F"r<im 
what  h.as  been  .said  it  will  be  understood  that  the 
amount  excreted  will  be  affected  hy  the  ch.aracter 
of  the  fo(xi  ;  but  it  may  vary  within  the  above 
limits  in  different  individuals  when  all  are  taking 
an  ordinary  mixed  diet.  A  person  excreting,  say, 
12  grains  upin  an  ordinary  dietary  may  excrete  as 
little  as  6  or  7  grains  upon  a  diet  of  milk  and  eggs  : 
the  latter  figure  indicating  in  this  case  what  is  prac- 
tically his  '  endogenous  '  produclion. 

It  is  quite  certain  that  the  suflerer  from  lithiasis 
is  not  necessarily  one  whose  uric-acid  excretion  is 
higlier  than  the  aver.age. 

We  have  Init  little  experimental  evidence  bearing 
upMi  the  amount  of  uric  acid  in  the  bk»od  and 
tissues  under  normal  conditions.  Most  recent  ob- 
servers have  fp.iled  to  find  anv  at  all  in  the  blood. 
Hut  it  m.ay  be  impossible  to  demonstrate  it  even  in 
the  blood  of  birds  (LuR"),  .and  this  fact  has  l>ecn 
used  .IS  an  argument -not  wholly  conclusive — of  its 
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Symptoms. — The  symptoms  enumerated  by  Mur- 
chison  as  indicating  a  condition  of  lithsemia  com- 
prise, in  addition  to  the  pathognomonic  urinary 
deposits,  an  extensive  group,  from  which  we  can 
select  some  or  others  which  will  fit  any  case  of  dis- 
turbed metabolism — flatulent  eructations,  constipa- 
tion, disturbed  appetite,  furred  tongue,  excessive 
accumulation  of  mucus  in  the  fauces,  circulatory 
disturbances,  headache,  vertigo,  and  dimness  of 
■  sight.  To  all  these,  and  others,  some  more  recent 
authorities  (Da  Costa  and  others),  in  drawing  the 
picture  of  '  lithcemia,'  have  added  and  have  laid 
stress  upon  inflammatory  conditions  of  the  external 
coats  of  the  eye. 

The  condition  of  lithiasis,  apart  from  calculus, 
can  always  be  recognised  by  a  sufficiently  frequent 
examination  of  the  urine.  The  separation  of 
crj'stals  in  the  freshly  voided  urine  may  not  occur 
at  all  hours  of  the  day,  but  is  nearly  always  seen  in 
the  early  morning  urine  ;  and  in  well-marked  cases, 
not  under  treatment,  is  seldom  absent  at  any  time. 

In  some  people  this  objective  sign  in  the  urine 
may  exist  for  years  without  associated  symptoms, 
but  as  a  rule  there  are  sooner  or  later  some  indica- 
tions of  renal  irritation,  and  the  condition  should 
not  be  left  without  treatment. 

In  other  cases  symptoms  may  be  more  urgent. 
In  children  there  are  frequently  colicky  abdominal 
pains,  usually  occurring  suddenh'  and  located  at 
the  umbilicus  or  iliac  regions.  In  severe  cases 
there  may  be  some  nausea  and  vomiting,  and  per- 
haps slight  hcematuria.  Strangury  may  be  present 
in  boys.  In  adults  there  may  be  a  dull  continuous 
pain  in  the  loins,  often  attributed  to  lumbago,  but 
disappearing  with  any  treatment  which  keeps  the 
urine  free  from  deposit.  The  pain  may  radiate  and 
be  mistaken  for  other  conditions.  The  disorder  is 
often  very  chronic,  and  Levison  has  followed  cases 
for  twenty  to  thirty  years  without  seeing  true  renal 
colic  or  other  severe  symptoms  supervene.  When 
gravel  is  associated  with  or  gives  place  to  calculus, 
there  are  the  familiar  signs  of  that  affection  ;  but  as 
none  of  these  are  special  to  uric-acid  stones,  they 
need  not  be  enumerated  here. 

Tre.\tment. — In  conditions  of  lithiasis  it  is 
clearly  of  importance  to  keep  the  production  of  uric 
acid  as  low  as  possible,  and  to  this  end  the  diet 
should  be  regulated.  As  was  stated  above,  taking 
a  dietary  of  milk,  eggs,  white  bread  and  green 
vegetables  results  in  an  almost  complete  disappear- 
ance of  that  moiety  of  uric  acid  which  arises  from 
the  food  and  largely  reduces  the  excretion,  a  fact 
of  real  importance  in  treatment.  But  such  a  diet 
should  not  be  prescribed  empirically  nor  without 
due  observation  of  its  effects.  Many  patients  are 
apt  to  take  too  little  proteid  when  employing  it,  and 
such  deficiency,  if  long  continued,  may  lead  to 
results  more  serious  than  can  be  attributed  to  uric- 
acid  gravel.  White  meats  can  usually  be  added 
with  safety,  but  even  with  this  addition  so  un- 
stimulating  a  diet  does  not  suit  all  cases.  The 
extractives  of  meat  undoubtedly  increase  uric-acid 
production,  but  there  is  evidence  that  they  may 
subserve  physiological  functions  ;  for  instance,  in 
stimulating  the  secretion  of  gastric  juice  (Pawlow). 
But  the  proteid  in  the  diet,  while  it  should  be  suffi- 
cient, must  never  be  in  excess,  and  the  flesh-food 
should  not  be  in  disproportion  to  the  vegetable  food 
taken  ;  this,  not  because  there  is  any  essential 
difference  between  animal  and  vegetable  proteids 
in  their  effect  upon  uric-acid  production,  but  because 


flesh -food  increases  and  vegetable  food  diminishes 
the  alkalinity  of  the  urine.  Luff  looks  upon  the 
mineral  constituents  of  vegetables  as  having  a  special 
power  of  keeping  uric  acid  in  solution,  a  power 
more  marked  than  their  chemical  nature  as  revealed 
by  analysis  can  be  made  to  explain. 

It  has  been  satisfactorily  proved  by  quantitative 
study  that  quinic  acid,  a  constituent  of  manv  fruits, 
definitely  diminishes  the  production  of  uric  acid  in 
the  body,  probably  by  interfering  with  its  synthesis 
(Weiss).  As  a  result  of  these  experiments  certain 
compounds  of  quinic  acid  have  been  introduced  as 
drugs.  These  are  'Urosine'  (quinate  of  lithium), 
given  in  doses  of  about  ten  grains,  and  '  Sidonal ' 
(quinate  of  piperazine),  the  dose  of  which  is  about 
the  same.  These  are  of  too  recent  introduction  for 
any  knowledge  of  their  benefit  to  be  available  ;  but 
it  is  certain  that  the  administration  of  quinic  acid, 
especially  when  combined  with  a  dietarj'  intro- 
ducing no  uric-acid  precursors,  leads  to  a  remark- 
ably low  excretion  of  urates. 

With  the  end  of  preventing  the  separation  of  the 
acid  from  the  urine,  abundant  water-drinking  should 
be  recommended,  and  the  free  use  of  table-salt  is  a 
desirable  procedure.  During  any  acute  stage  of 
the  disorder  the  urine  should  be  kept  fully  alkaline 
by  the  free  administration  of  alkalis.  Valuable, 
but  perhaps  not  more  valuable  than  the  above 
means,  is  the  use  of  various  alkaline  or  saline 
mineral  waters,  the  choice  of  which  must  depend 
upon  the  particular  case  under  treatment.  If 
drunk  at  their  source  the  action  of  such  waters  is 
assisted  by  accessory  hygienic  factors.' 

There  are  various  organic  substances  which  form 
highly  soluble  compounds  with  uric  acid.  Used  as 
drugs  it  would  seem  that  they  do  not  reach  the 
urine  in  sufficient  concentration  to  exert  much  in- 
fluence as  solvents.  The  benefit  which  is  said  to 
follow  their  use  can,  therefore,  be  only  empirically 
explained.  Prominent  among  these  a:re  piperazine 
and  piperidine,  the  latter  base  being  given  as  a 
tartrate  in  lo-grain  doses  (Tunniclifte  and  Rosen- 
heim). "  F.  GovvLAND  Hopkins. 

URINARY  CALCULUS.— A  calculus  formed  in 
any  part  of  the  urinary  apparatus.  See  Concre- 
tions ;  and  Ren.m.  Calculus. 

URINARY  DEPOSITS.— Under  healthy  con- 
ditions the  normal  urine  does  not  deposit  a  sediment, 
unless  that  flocculent  suspension  floating  at  various 
levels  in  the  clear  fluid  and  composed  of  thin 
mucus  entangling  a  few  epithelial  cells  be  called  a 
deposit.  But  even  trivial  deviations  from  the  normal 
habit  of  body  are  prone  to  be  indicated  by  the 
presence  of  a  sediment  in  the  urine,  while  in  grave 
general  disturbances  and  severe  local  derangements 
the  composition  of  the  urine  is  often  materially 
altered,  and  may  then  contain  substances  which 
reveal  themselves  either  immediately  after  it  is 
passed,  or  after  it  has  been  allowed  to  stand  for  a 
while.  With  these  sediments  naturally  deposited, 
i.e.  without  the  intervention  of  reagents,  it  is  pro- 
posed to  deal  here. 

Method  of  examination. — Some  5  or  6  ounces  of 
the  urine  to  be  examined  are  placed  in  a  conical  or 
cylindrical  glass  vessel,  and  after  standing  for  some 
hours  the  supernatant  fluid  is  decanted  off.  A 
sample  of  the  sediment  may  be  more  easily  and 
quickly  obtained  by  the  use  of  the  centrifuge,  and 
this  instrument  may  become  a  necessity  should  the 
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solid  particles  be  scanty  or  of  li^lit  >iJccilic 
weight.  It  is  often  advisable  to  add  scime  preser- 
N.ilive,  the  hest  of  which  are  formalin  and  chloro- 
lorm  ;  Init  if  the  centrifuge  be  used  this  addition  is 
iiune<:cssary,  unless  the  sediment  be  re<|iiired  for 
lulu  re  demonstration. 

.\fler  noting  the  naked-eye  characters  of  the  de- 
posit, a  drop  or  two  shoidd  be  pipetted  on  to  a 
^li(l(.•  anil  submitted  to  microscopical  examination. 
The  examination  of  the  sediment  may  be  facilitated 
by  the  use  of  staining  reagents,  such  as  methylene- 
bUie,  fuchsin,  melhyl  violet,  iodo-potassic  iodide, 
osmic  acid,  Sudan  iij,  nnicicarniin,  much.ematin, 
I've.  These  staining  reagents  may  be  run  under  the 
cover-glass  or  previously  added  to  the  sediment. 

I'or  microscopical  exaniinaliijii  low  and  medium 
|KJWers  are  usually  nntpl)  Nuflicienl,  though  oc- 
casionally it  may  be  needfid  to  employ  an  immersion 
lens.  W  hen  examining  unstained  s;imples,  it  is 
.idvisable  not  to  use  too  much  light,  as  some  ob- 
jects, such  as  hyaline  casts  and  cylindroids,  may 
easily  escape  observation  owing  to  their  great 
transparency.  As  a  ride,  renal  tubec.isis  are  easily 
recognised,  but  cylindroids,  aggregalions  of  small 
crystals  and  granular  debris,  epithelial  scales  and 
minute  fragments  of  woixl,  are  from  their  some- 
what cylindrical  shape  sometimes  mistaken  for 
renal  casts.  Some  of  the  ditViculties  are  removed 
by  the  use  of  staining  reagents,  and  these  should 
always  be  employed  if  doubts  arise  as  to  the 
exact  nature  and  origin  of  cells. 

The  substances  to  be  dealt  with  may  be  divided 
into  three  classes — unorganised,  organised,  and  ad- 
ventitious, and  though  most  may  he  designated 
sediments  or  deposits,  to  some  the  terms  '  suspen- 
sions '  or  '  scimis  '  seem  ntore  appropriate. 

Unopganised  Deposits. -^-^ V/V  aiii  (Lithic 
acid)  is  found  in  the  free  state,  in  urine  which  has, 
or  has  h.ul,  an  ,icid  reaction,  as  yellow  or  brownish- 
yellow  crystals.  Though  the  type-form  is  a 
rhombic  prism,  the  shape  of  ihecrystals  is  extremely 
variable.  From  their  microscopic  appearance  thev 
have  been  coin|xired  to  lo/enges,  whetstones,  tiat 
plates,  cubes,  and  long  spikes.  Often  the  crystals 
are  m.issed  together  in  irregular  .agglomerations  and 
in  stell.iteor  rosette-like  clusters.  Clusters  of  these 
crystals  are  freipiently  met  with  in  cases  of  uric-acid 
gravel,  and  then  resemble  red  sand  or  Cayenne 
(K'pper  at  the  bottom  of  the  vessel.  In  si/.e  also 
they  exhibit  considerable  ditTerenccs  ;  the  Cavenne 
deix)sit  being  coni|)oseil  of  <piite  large  grains,  while 
on  other  occasions  so  small  are  they  that  a  high 
power  is  required  to  make  out  their  characters. 
Uric -acid  crystals  are  recognised  by  their  yellow- 
colour  and  their  sha)x',  and  the  diagnosis  mav  be 
confirmed  by  their  micro-chemical  reactions.  Thev 
are  sohd)lc  in  caustic  alkalis,  and  respond  to  the 
murexide  test. 

Urates  are  met  with  both  in  an  amorphous  and 
in  a  crystalline  form,  and  are  not  infre<]uently 
associated  w  ith  uric  acid. 

.Vinorphous  urates  consist  of  a  mixture  of  sodium, 
|>olassimn,  and  ammonium  urates,  the  swiium  urate 
usually  predominating.  They  are  deiiosited  from 
urine  with  an  acid  reaction,  and  make  their  ap- 
ivarance  .as  soon  as  the  lluid  cools.  The  sediment 
is  coloured  by  urinan.-  pigment  (uroerythrin),  and  its 
hue  varies  from  a  pale  fawn  colour  to  pink  or  red, 
and  very  occasionally  purple.      The  ruddy  deposit 

known  as  latcritious  or  brick-dust  urates.  .Any 
doubts  .OS  to  the  nature  of  the  deposit  may  be  re- 
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solved  by  heating  the  lluid,  when  the  turbidity  dis- 
ap|X-ars,  or  by  ap|)lyiiig  the  murexide  test. 

Urates  also  occur  in  a  crystalline  form  as  striated 
yellow  spherules  with  and  without  projecting 
colourless  s|}icules  or  spines,  and  also  as  small 
dumb-bells.  Those  in  w  hich  the  s|)icules  are  large 
and  a  distinctive  feature  (hedgehog)  are  found  in 
urine  with  an  acid  reaction,  and  also  />osf  iiwitcw 
in  the  bladder  and  kidneys  of  children.  'i'hey  are 
composed  of  mate  of  sodi uiii .  Dark  yellow,  ainiosi 
opa(jue  spherules,  often  showing  a  few  small 
spicules,  and  consisting  of  urate  of  anniio/tiiini,  are 
f(jrmed  in  urine  which  is  alkaline  from  animoniacal 
fermentation.  .Sometimes  these  crystals  are  (]uiti- 
small,  and  when  paired  assume  a  dumb-bell  shape. 
Urate  oj  ealeiiiiii  is  occasionally  met  with  in  the- 
urine,  both  .as  an  amorphous  w  hite  deposit  and  .as 
acicular  crystals,  much  resembling  the  urate  of 
sf)dium  in  gouty  de[)osits. 

Xanthine  w-hich  very  r.arely  occurs  as  a  deposit, 
forms  colourless  rhombic  plates.  In  com])osition 
it  is  very  closel)-  allied  to  uric  acid,  but  may  be  dis- 
tinguished therefrom  l)\  dissolving  on  healing,  by 
the  addition  of  ammonia,  by  its  insolubility  in 
acetic  acid,  and  by  not  giving  the  murexide  test. 

Ilippiirie  (?<-/(/ has  occasionally  been  observed  in 
the  urine  after  eating  certain  fruits  (cranberries, 
bilberries)  and  vegetables,  and  after  the  administra- 
tion of  benzoic  acid,  occurring  as  longish  white 
rhomboid  prisms;  it  is  soluble  in  ammonia  and  in- 
soluble in  hydrochloric  .acid. 

Oxalates.  -  Crystals  of  oxalate  of  lime  are  found  in 
acid  urine,  especially  after  standing.  Occasional!) 
they  ni.ay  be  found  in  <)uile  fresh  urine.  They  may 
be  detected  by  the  naked  eye  as  white  specks  on 
the  nnicus-filni,  on  contaminations,  or  on  the  sides 
of  the  urine-glass.  Their  presence  is,  however, 
usually  discovered  on  microscopical  examination. 
wluMi  they  are  seen  as  colourless  or  white  octahedra, 
the  so-called  'envelope  crystals,'  of  variable  size. 
.Sometimes  oxalate  of  lime  assumes  a  dumb-bell  or 
hour-gl.oss  shape.  Inn  these  are  usually  accom- 
panied by  the  common  '  envelope  '  form.  Oxalates 
are  insoluble  in  acetic  acid,  but  they  dissolve  in 
strong  mineral  acids  w  ithout  effervescence. 

Carhountc  of  lime  ami  sulphate  of  lime  occa- 
sionally occur  in  human  urine,  the  former  as  small 
spherules  or  as  dumb-bells,  the  latter  as  colourless 
needles,  or  thin,  elongated  plates.  The  reaction  of 
the  urine  in  the  first  instance  is  alkaline,  in  the  latter 
acid.  Carbonates  dissolve  with  eflervescence  on 
the  addition  of  acids.  Sulphates  are  insoluble  in 
ammonia,  and  in  acetic  and  sulphuric  acids. 

Phosphates  occur  in  urine  both  in  an  amorphous 
and  in  a  crystalline  form.  Amorphous  phosphates 
form  a  white  deposit  in  alkaline  or  neutral  urine. 
They  arc  a  mixture  of  calcium  and  magnesium 
phosphates.  The  deposit  is  easily  dissolved  by 
acetic  acid,  and  is  undiminishe<i  or  even  increased 
by  heat. 

Crystalline  Phosphates — I.  Phosphate  of  lime. — 
Neutral  or  stellar  phosphate  is  found  as  a  sediment 
and  also  a-s  a  scum  on  the  urine.  The  single 
crvstal  is  an  elongate<l  prism  pointed  at  one  end. 
The  crystals  may  be  discrete  or  arranged  like  stars 
or  rosettes,  th'- pointed  end  being  directed  towards 
the  centre.    They  are  easily  soluble  in  acetic  acid. 

2.  Triple  phosphate.  -  .Xmmonium-magnesium 
phosphate  occurs  in  alkaline  urine,  especially  after 
ammoni.acal  fermentation.  The  most  common  form 
of  the  cr)st.al  is  a  triangular  prism  with  bevelled 
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ends  (coffin-lid)  ;  there  are,  however,  numerous 
deviations  from  this  type.  Triple  phosphate  also 
crystallises  in  feathery  flakes,  occurring  singly,  in 
pairs,  or  crossed. 

3.  Magizesuim  phosphate. — This  has  been  met 
with,  but  only  very  rarely,  in  strongly  alkaline  urine. 
The  crystals  are  depicted  as  highly  refractive 
elongated  prisms  with  blunt-pointed  ends. 

Cystiii.  —  Cystic  oxide  occurs  usually  in  faintly 
acid  urine  which  readily  undergoes  ammoniacal 
fermentation  with  production  of  sulphuretted  hydro- 
gen, due  to  the  large  amount  of  sulphur  (about 
26  per  cent. )  the  substance  contains.  The  crystals 
are  colourless,  hexagonal  plates,  and  these  are  fre- 
quently imbricated  or  superimposed.  They  are 
insoluble  in  water,  alcohol,  and  acetic  acid,  but 
readily  dissolve  in  ammonia.  See  Cholesterin, 
p.  295  ;  Cystinuria,  p.  359 ;  Leucine,  p.  864  ; 
Tyrosine,  p.  1782. 

Bilirubin  and  hrematoidin  are  deposited  in  the 
urine,  chiefly  as  fine  needle-like  crystals,  singly  or  in 
tufts,  also  as  amorphous  granules  and  occasionally 
as  rhombic  plates.  In  colour  they  vary  from 
yellowish-red  to  dark  red.  They  have  been  found 
in  inflammatory  and  malignant  disease  of  the  urinary 
apparatus,  severe  jaundice  (icterus  catarrhalis, 
gravis,  neonatorum),  cancer  of  the  liver,  and 
phosphorus-poisoning.  They  are  soluble  in  acids 
and  caustic  alkalis  and  many  other  micro-chemical 
reagents,  and  with  nitric  acid  give  Gmelin's  reaction. 

Indigo  has  been  found  in  urine  undergoing  am- 
moniacal fermentation  ;  it  occurs  as  rough,  irregular 
masses  of  a  dark  blue  colour,  and  as  acicular  crj-stals, 
scattered  or  in  clusters.  In  the  nascent  condition 
it  has  the  property  of  staining  substances  and 
structures  such  as  uric-acid  crystals,  urates,  cells, 
fungi,  and  also  the  urine,  blue.  Hence  its  presence 
is  easily  recognised.  As  blue  indigo  it  is  not  a 
common  deposit,  though  its  immediate  antecedent, 
indican,  is  frequently  present  in  urine. 

Fat  occurs  in  urine  in  chyluria,  after  much  fatty 
or  oily  food,  in  chronic  Bright's  disease  either  free 
or  in  casts  and  cells,  in  diabetes,  in  phosphorus- 
poisoning,  and  also  as  an  accidental,  and  occa- 
sionally as  an  intentional,  contamination.  The 
highly  refractive  globules  of  varying  size  are  easily 
recognised  by  their  optical  appearance,  or  by  stain- 
ing with  osmic  acid  or  Sudan  iij,  or  by  their  ready 
solubility  in  ether. 

Organised  Deposits. — Mucus  exists  only  in 
small  quantity  in  normal  urine  and  then  appears  as 
a  cloudy  deposit  or  as  a  suspension.  It  is  without 
definite  organisation,  and  is  only  recognisable  by 
its  delicate  and  irregular  striation  and  by  the 
foreign  particles  (dust,  debris,  cells,  crystals)  it 
entangles.  Under  certain  morbid  conditions  it 
becomes  inspissated  and  increased  in  quantity,  as 
in  cystitis,  where  it  is  ropy  and  copious.  It  may 
be  seen  as  long  longitudinally-striated  ribands 
(cylindroids),  having  often  much  resemblance  to 
hyaline  casts,  in  the  urine  of  nephritis,  cS:c.,  and 
even  in  normal  urine.  Long  bands  of  mucus  are 
found  in  the  urine  of  urethritis  (urethral  threads), 
and  these  may  entangle  epitlielial  cells,  pus- 
corpuscles,  and  microbes,  e.g.  gonococci.  Mucus 
is  precipitated  by  acetic  acid,  and  may  be  stained 
with  mucicarmin  or  with  muchjematin. 

Epithelial  cells. — In  normal  urine  a  few  epithe- 
lial cells,  mostly  squamous,  may  be  found  on  micro- 
scopical examination.  In  diseased  conditions  of  the 
urinary  passages  and  of  the  kidneys,  cells  of  various 


kinds  are  not  infrequent,  and,  though  it  might  be 
anticipated  that  their  shape  would  give  evidence  of 
the  locality  of  origin  and  so  aid  in  diagnosis,  this  is 
often  far  from  being  the  case.  In  the  case  of  an  in- 
flammatory' or  a  cancerous  process,  the  cells  from 
the  part  aff"ected  are  abnormal  ab  initio  and  liable 
to  changes  arising  from  degeneration,  contact  with 
morbid  secretions,  pressure,  or  osmosis.  Taking 
these  pathological  conditions  into  account,  as  well 
as  the  absence  of  any  distinctive  criteria  in  the  cells 
of  transitional  epithelium  derived  from  diflerent 
portions  of  the  urinary  tract,  it  is  obvious  that 
caution  is  required  in  coming  to  a  conclusion  as  to 
the  exact  source  of  origin  of  cells  found  in  the 
urine.  Still,  certain  cells  may  be  definitely  re- 
cognised, such  as  squamous  epithelium  from  the 
%-agina,  or  from  the  anterior  extremity  of  the  urethra 
and  prepuce  ;  and  columnar  cells  from  the  male 
urethra,  the  uterus,  and  the  prostate  ;  but  while  those 
from  the  vagina  are  common,  the  others  are  com- 
paratively rare.  Transitional  epithelial  cells  may 
proceed  from  other  parts  of  the  urinar}'  tract,  but 
they  present  few  localising  features,  though  in  all 
probability  a  multinuclear,  polyhedral  cell  comes 
from  the  bladder.  Bladder  cells  are  not  infre- 
quently large  and  squamous.  Renal  epithelium  is 
cubical  or  polyhedral,  with  comparatively  large  and 
well-defined  nuclei.  It  is  well  to  bear  in  mind 
that  leucocytes,  owing  to  imbibition,  swell  up  to 
quite  a  large  size  ;  and  if  there  be  the  slightest 
doubt  about  the  nucleus  it  is  advisable  to  stain  the 
sediment,  lest,  with  a  too  great  regard  for  tradi- 
tion, they  be  assigned  to  a  renal  origin  and  a 
desquamative  nephritis. 

Tumour-cells  and  tissue-fragments. — Cells  from 
malignant  or  inflammatory  growths  affecting  the 
bladder,  ureters  or  kidnej's,  or  adjacent  structures, 
e.g.  uterus  and  rectimi,  may  be  discovered  in  the 
urine,  and  it  is  sometimes  possible  to  verify  a  dia- 
gnosis of  cancer  or  other  neoplasm  by  detecting 
keratinised  epithelial  cells,  pigmented  cells,  cells 
with  inclusions  or  cancer-bodies,  portions  of  new 
growth,  and  fragments  of  organised  tissue.  It  is 
rare,  however,  to  make  a  diagnosis  of  cancer  or 
other  tumour  from  a  microscopical  examination  of 
urinar)'  sediment  without  some  previous  clinical 
indication. 

Spermatozoa  may  often  be  observed  in  the  urine. 
The  presence  of  a  few  of  them  is  devoid  of  special 
significance.  Sometimes,  however,  glairy  or  whitish 
flakes  are  seen  in  urine,  and  these  on  examination 
are  found  to  consist  of  mucus  containing  spermato- 
zoa. Spermatozoa  are  easily  recognised  by  their 
characteristic  shape,  which  is  fairly  uniform,  though 
occasionally  a  few,individuals  are  abnormal  both  as 
to  shape  and  size.  Their  average  length  is  about 
50  y..  They  can  be  stained  by  anilin  dyes,  but  this 
is  scarcely  necessary,  as  they  are  easily  seen  \\  ith 
high  and  even  medium  powers.  It  is  not  advisable 
to  swear  to  the  identity  of  single  specimens  if  in- 
complete, e.g.  if  the  tail  have  broken  off  short  by 
the  neck.  They  have  no  resemblance  to  Tricho- 
monas vaginalis  either  in  shape  or  size. 

Blood  {Eiythrocytes  :  A'ed  Corpuscles). — When 
there  is  admixture  of  blood  with  the  urine,  the 
colour  of  the  fluid  and  the  character  of  the  sediment 
vary  with  the  source.  If  from  the  kidney,  the 
supernatant  fluid  is  reddish  or  smoky,  and  the  deposit 
is  mostly  of  a  dirty  brown  hue,  the  sediment  con- 
taining casts,  crystals,  cells,  granular  debris,  iS;c., 
as  well  as  blood-corpuscles.    If  from  the  bladder 
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or  ureter  the  urine  is  generally  red,  and  ihe  deposit 
)nay  contain,  among  other  things,  actual  blood-clot. 
Owing  to  the  different  density  and  reaction  of 
different  urines,  the  red  corpuscles  may  or  may  not 
lose  their  typical  hi-concave  appearance,  and  either 
^well  up  so  as  to  resemble  circular  colourless  discs, 
or  shrink  and  l)econie  crenaled.  They  last  longer 
in  acid  than  in  alkaline  urine,  in  which  they  are 
(|uickly  destroyed.  In  ha'moglohinuria  the  urine  is 
of  a  dark  brown  hue,  and  deposits  a  more  or  less 
copious  brownish  sediment.  This  sediment  consists 
chiefly  of  the  blood-colouring  matter  in  the  condi- 
lion  of  yellow  granules,  but  may  also  contain  casts, 
mostly  granular.  The  microscopical  diagnosis  may 
lie  confirmed  by  the  '  giiaiacum  and  o/.onic  rether' 
test,  by  the  brt)wn-coloured  precipitate  formed  on 
lioiling  with  liquor  potassa;,  by  the  hajmin-cryslal 
lest,  and  by  the  spectroscope. 

Lciuoiytes  (  White  Cor[<iisth-s  ;  Pus). — Leucocytes 
1  )f  fairly  normal  appearance  are  occasionally  met  with 
in  normal  urine.  In  the  deposit  of  nephritis  they 
occur  both  free  and  in  casts,  and  sometimes  are 
(|uite  numerous.  In  suppurative  inflammation  of 
I  he  urinar)'  tract  below  the  kidney  a  yellowish-white 
or  drab  sediment  may  be  deposited,  which,  if  the 
ic.ic  tion  be  .acid,  is  loose  and  tlocculent,  and  if 
ilkaline,  as  in  some  cases  of  cystitis,  viscid  and 
stringy.  I'us  in  bulk,  when  treated  with  caustic 
idkali,  becomes  a  slimy,  tenacious,  ropy  mass.  On 
microscopical  examination  the  leucocyte  is  a  granular 
spheroidal  cell,  the  nucleus  of  which  is  of  irregular 
^hape  and  may  be  imperceptible.  Like  the  er)'thro- 
cyte,  its  si/e  and  appearance  are  variable,  and  for 
^inular  reasons  (end-  and  exosmosis  and  reaction). 
By  treating  a  sample  with  acetic  ;u-id  the  granules 
clear  up,  and  the  nuclei  become  more  evident. 
The  nucleus  is  single  and  irregular  in  shape,  or 
nuiltiple  (1-4)  and  fragmented.  lodopolassic 
iodide  stains  pus-corpuscles  dark  brown  (glycogen- 
reaction).  In  cases  where  it  may  be  important  to 
distinguish  the  nucleus  of  the  leucocyte  from  thai 
of  the  epithelial  cell,  staining  with  h.vmatoxylin  or 
w  ill)  anilin  pigments  is  advisable. 

Hai  ti  n'a  (Ba,  tcn'uria).  — Normal  urine  is  not  only 
clear  but  sterile.  Under  disease-conditions,  how- 
ever, it  n\ay  not  only  contain  b.acteria,  but  be  cloudy 
or  turbid  fron\  their  presence.  In  some  cases  the 
bacteria  are  found  chiefly  in  the  sediment,  but  in 
'  ithers  they  are  disseminated  as  a  suspension  through- 
out the  fluid.  The  conditions  in  which  they  occur 
are  both  local  and  general,  and  the  organisms  most 
frequently  met  with  are  (ionococcus,  Bacillus  tuber- 
culosis, Pyogenic  cocci.  B.  coli  communis,  and 
B.  typhosus.  The  microbes  of  glanders,  actinomy- 
cosis, and  relapsing  fever  have  also  been  found  in 
urine.  The  foregoing  list  does  not  include  organisms 
casually  introduced  from  without,  e.g.  through  the 
intermediary  of  a  catheter,  \c. ,  for  these  .are  rather 
.iccidental  contaminations  than  disease-genus  proper. 

For  the  morphological  characters  and  special 
methods  of  detecting  bacteria,  .w  B.\CTKria. 

liittozoa.  —  In  cases  of  hydatid  of  the  kidney, 
vesicles,  booklets,  and  shreds  of  laminated  mem- 
brane of  echinococcus  may  be  found  in  the  urine. 

The  eggs  and  ciliated  embryo  of  the  Distoina 
h,rmatobiiii)i  are  found  in  the  bloody  urine  of  cases 
of  the  endemic  hivmaturia  of  Xorlh  and  South 
.\frica.  The  ova.  which  are  about  0M2  mm.  long 
uid  0-4  mm.  broad,  or  the  ruptured  shell-cases,  are 
■.asily  recognised  by  their  oval  shape  and  the 
characteristic   terminal    or   latero-lerminal  spine. 


The  contents  appear  granular,  or  resemble  a  col- 
lection of  spherules.  The  ripe  ova  are  easily 
hatched  on  a  warm  stage,  so  that  the  free-swim- 
ming embryo  can  be  observed. 

In  cases  of  chyluria,  the  embryos  of  the  Filaria 
saiixni'iis  lioininis  are  usually  present  in  the  milk)- 
urine.  Manson  recommends  that  the  coagulum 
should  be  broken  up  with  a  glass  rod,  and  after 
an  hour  or  two  the  sediment  examined  after  the 
manner  of  looking  for  casts  [sec  p.  1 798). 

Adventitious  Matter*. — Normal  urine  is  quite 
sterile,  and  if  passed  aseptically  will  keep  indefinitely 
and  remain  perfectly  clear,  though  crystals  of  uric 
acid  may  be  deposited.  Under  ordinary  conditions, 
how'ever,  the  acidity  of  the  urine  m.ay  increase  at 
first  (acid  fermentation),  but  soon,  according  to  the 
temperature  and  its  own  constitution,  it  becomes 
neutral  or  amphoteric,  and  finally  alkaline  (alkaline 
ferinenlation).  The  exact  cause — indeed,  the  ex- 
istence— of  the  acid  fermentation  is  dis]nited,  but 
that  of  the  ammoniacal  is  due  to  the  action  of 
microbes.  Micrococcus  urea;  and  other  bacteria, 
which  secrete  a  ferment,  urase,  by  which  the  urea 
is  converted  into  ammonium  carbonate.  Besides 
these,  other  adventitious  microbes  belonging  to 
hyphomycetes,  blastomycetes,  and  schi/omycetes 
m.ay  settle  in  the  urine  and  develop  more  or  less 
rapidly  according  as  its  composition  and  reaction 
and  the  temperature  are  suitable.  Certain  urines 
are  specially  prone  to  decompose,  such  as  those 
containing  blood  or  pus,  the  urine  of  cystitis  and  of 
diabetes,  and  that  containing  cystin. 

While  the  fermentation  is  in  process,  and  after 
it  has  subsided,  the  sediment  of  a  sample  of  normal 
or  of  abnormal  urine  will  mostly  be  found  to  con- 
tain organic  and  inorganic  debris,  crystals,  casts, 
various  cells  in  difierent  stages  of  degeneration, 
and  fungi  (moulds,  yeasts,  bacteria).  The  nature 
of  the  sediment  will  materially  depend  on  the  sub- 
stances originally  entering  into  the  constitution  and 
composition  of  the  urine. 

In  addition  to  the  above-mentioned  active  and 
living  bodies  and  their  sedimentary  effects,  the 
presence  of  certain  inert  particles  may  be  remarked, 
such  as  wool,  cotton,  linen,  and  silk  filires,  hairs, 
feathers,  wood,  and  dust.  These  are  of  constant 
occurrence  as  accidental  contaminations,  and  they 
must  be  recognised  by  their  special  and  peculiar 
characters.  Among  other  extraneous  sulistances 
met  with  in  the  urine  m.ay  be  mentioned  oil-globules, 
starch-grains.  fa;ces,  sputum,  and  menstrual  blood. 
See  Bi.ATi-,.  R.  G.  HiiBii. 

URINARY  FEVER.  -Synon.  :  Urethral  Fever  : 
Catheter- Fever. 

DeKINITION  and  \aRIETIES.  —  The  above 
terms  have  been  applied  by  difierent  writers  to 
various  conditions  which  may  arise  after  mechanical 
irritation  of  the  urethra.  The  resulting  symptoms 
vary,  according  to  circumstances,  in  their  nature, 
mode  of  onset,  severity,  and  prognosis.  The  sub- 
ject of  urinary  fever  has  been  much  discussed,  and 
various  views  as  to  its  nature  have  been  advanced  : 
and  this  is  doubtless  partly  due  to  the  fact  that  the 
ill-eflects  consequent  on  instrumentation  of  the 
urethra  have  not  been  sufficiently  difl'erentiatcd. 
These  injurious  consequences  may  be  conveniently 
grouped  ;is  follows  :  — 

I.  .Shock,  slight  or  severe  in  nature,  ap|>earing 
immediately  after  the  passage  of  the  instrument, 
transient  in  duration,  and  ending  in  recovery. 
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2.  An  acute  febrile  attack,  occurring  some  time 
after  instrumentation  (usually  following  the  first  act 
of  micturition),  transient  in  nature,  but  of  some 
severity  while  it  lasts,  and  ending  in  recovery. 
Acute  transiettt  la-ethral  fever  ;  tirinary  sepsis. 

3.  Acute  recurrent  attacks,  similar  in  nature  to 
that  just  mentioned.  Acute  recurrent  urethral 
fever ;  recurrent  urinary  sepsis. 

4.  Acute  septic  infection,  with  definite  pysemic 
lesions  and  secondary  centres  of  inflammation. 
This  condition  is  precisely  similar  in  all  respects  to 
septic  infection  arising  in  a  wound  of  any  other  part 
of  the  body. 

5.  An  insidious  attack,  without  any  well-defined 
symptoms,  but  marked  by  gradual  loss  of  health 
and  strength,  often  with  an  ultimately  fatal  ter- 
mination.    Urinary  cachexia. 

^^TIOLOGY. — Any  form  of  mechanical  irritation 
of  the  urethra  may  lead  to  one  of  the  conditions 
just  mentioned.  There  is  no  doubt  that  unfavour- 
able symptoms  are  most  likely  to  occur  if  the 
disease  rendering  instrumentation  necessary  is 
situated  in  the  mem brano- prostatic  portion  of  the 
urethra.  Urinary  fever,  using  the  term  in  its  broad 
signification,  may  occur  alike  in  those  who  have 
been  subjected  to  instrumentation  before,  and  in 
those  on  whom  a  catheter  has  been  passed  for  the 
first  time.  In  the  case  of  patients  accustomed  to 
catheterism,  an  attack  of  urinary  fever  may  be 
determined  by  the  use  of  an  instrument  of  larger 
size  than  customary,  because  such  an  one  is  likely 
to  cause  some  slight  lesion  of  the  mucous  mem- 
brane unless  used  with  care  and  by  a  skilled  hand. 
In  many  cases  of  the  more  severe  forms  of  urinary 
fever  there  is  evidence  of  disease  of  the  kidneys, 
but  in  others  these  organs  are  apparently  healthy, 
or  the  disease  is  so  slight,  as  shown  by  post-mortem 
examination,  that  it  seems  inadequate  per  se  to 
account  for  death. 

Pathology. — Setting  aside  cases  of  obvious 
septic  infection,  and  those  in  which  the  patient  is 
suffering  from  pronounced  renal  mischief,  consider- 
able difference  of  opinion  exists  as  to  the  nature  of 
urinary  fever.  Two  separate  theories  have  been 
advanced,  and  each  of  them  has  its  advocates  and 
opponents.  In  the  opinion  of  the  writer,  both  these 
theories  are  essential  for  the  rational  explanation  of 
tile  conditions  above-mentioned,  each  playing  its 
own  part,  as  will  be  shown. 

I.  Neurotic  theory.  —  It  is  contended  by  the 
supporters  of  this  view  that  urinary  fever  is  directly 
traceable  ,  to  reflex  congestion  and  inflammation 
of  the  kidneys,  resulting  from  the  irritation  of 
the  sympathetic  and  cerebro-spinal  nerves  of  the 
urethra.  That  the  nervous  excitability  of  the 
urethra  is  very  great  is  undoubted,  and  is  fully 
proved  by  numerous  observations.  It  has  already 
been  stated  that  irritation  of  the  membrano- 
prostatic  urethra  is  more  likely  to  be  followed  by 
untoward  results  than  is  that  of  the  penile  portion, 
and  it  is  worthy  of  note  that  it  is  precisely  in  this 
part  that  the  nervous  supply  is  most  abundant. 
That  irritation  of  the  nerves  of  the  urethra  may 
produce  reflex  effects  upon  the  kidneys  excites  no 
surprise  when  it  is  remembered  that  the  sympa- 
thetic nerves  of  the  urethra  are  derived  from  the 
abdominal  sympathetic,  and  are  therefore  in  direct 
anatomical  continuity  with  the  nerves  of  the  renal 
plexus.  Irritation  of  the  urethral  nerves  might  thus 
induce  extreme  congestion  of  the  kidneys,  associated 
with  suppression  of  urine,  followed  by  hematuria. 


If  such  a  condition  were  excited  in  kidneys  pre- 
viously healthy  it  would  be  transient  in  nature,  and 
would,  under  ordinary  circumstances,  speedilv  ter- 
minate in  recovery ;  on  the  other  hand,  if  the 
kidneys  were  already  the  seat  of  some  inflammatory 
mischief,  it  is  by  no  means  improbable  that  the 
fresh  irritation  would  seriously  interfere  with  the 
functions  of  organs  already  damaged.    See  p.  823. 

It  is  perfectly  well  known  that  an  involuntary 
shudder  often  accompanies  the  end  of  the  act  of 
micturition  in  healthy  men.  The  state  of  shock 
which  occasionally  follows  the  introduction  of  a 
catheter  is  no  doubt  largely  explained  by  this 
physiological  phenomenon.  It  shows  that  in  some 
men  a  nervous  system  exists  so  sensitive  as  to  be 
seriously  impressed  by  even  a  normal  act ;  much 
more  so,  then,  by  so  rude  a  measure  as  the  passage 
of  a  catheter.  Irritation  of  the  sympathetic  nerves 
of  the  urethra  might  reflexly  induce  engorgement 
of  the  abdominal  vessels,  and  thus  induce  the 
temporary  faintness  and  shock  not  infrequently  met 
with  as  the  result  of  catheterism. 

2.  Septic  theory.  —  Although  some  of  the  con- 
ditions arising  from  mechanical  irritation  of  the 
urethra  are,  and  others  may  be,  due  to  nervous 
influences,  yet  in  the  majority  of  cases  of  acute 
febrile  attacks  there  is  little  doubt  that  the  ill- 
effects  are  dependent  upon  sepsis.  Acute  septic 
intoxication  and  septic  infection  may  occur  through 
a  wound  in  the  urethral  mucous  membrane  or  in  the 
bladder,  as  they  may  do  in  the  case  of  a  wound  of 
any  other  part.  But  while  this  is  fully  recognised 
and  conceded,  it  is  asserted  by  some  that,  irrespec- 
tive of  the  undoubtedly  septic  and  infected  cases, 
so-called  urinary  fever  (excluding  shock)  is  de- 
pendent upon  the  absorption  of  toxic  matters  from 
the  urine  as  it  passes  over  the  wound  made  in  the 
urethra  by  instrumentation.  It  is  highly  probable 
that  this  view  is  correct  in  the  majority  of  cases. 
Traumatism  is  a  constant  accompaniment  of  acute 
urinary  fever,  a  few  drops  of  blood  following  the 
withdrawal  of  the  instrumefit.  In  support  of  this 
septic  theory  it  must  be  borne  in  mind  that  the 
temperature  remains  normal  until  after  the  first  act 
of  micturition  succeeding  instrumentation  :  the 
urine,  charged  with  septic  material,  is  thus  brought 
into  contact  with  the  wounded  surface  ;  the  septic 
matter  is  absorbed,  and  the  febrile  symptoms  fol- 
low. If  the  urine  be  in  a  healthy  condition  and 
antiseptic  precautions  be  taken,  urinary  sepsis  is 
much  less  likely  to  occur.  Further,  if  a  perinseal 
opening  be  first  made,  and  thus  free  drainage  be 
afforded,  urethral  operations  for  stricture  are  not 
followed  by  urinary  fever.  And  again,  ill-conse- 
quences of  this  nature  rarely  follow  internal 
urethrotomy,  although  they  may  have  done  so  in  the 
same  case  when  an  attempt  has  been  made  to  treat 
the  case  by  dilatation,  thus  pointing  to  the  conclu- 
sion that  free  drainage  is  an  important  preventive 
measure. 

In  most  cases  of  stricture  and  of  enlargement  ot 
the  prostate  with  residual  urine  there  is  an  ample 
supply  of  septic  material,  which,  under  suitable 
circumstances,  would  be  readily  absorbed.  In  the 
recurrent  form  of  urinary  fever  it  is  almost  certain 
that  each  attack  of  fever  occurs  in  response  to  the 
absorption  of  a  fresh  dose  of  poison,  for  it  is  diffi- 
cult to  suppose  (unless  we  are  prepared  to  admit 
that  the  mere  passage  of  the  urine,  without  absorp- 
tion, can  produce  a  febrile  attack)  that  the  nervous 
system  is  responsible  for  repeated  attacks  at  in- 
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urvals  of  time  during  which  no  fresh  mechanical 
irritant  has  been  applied. 

Some  cases,  perhaps,  are  of  a  complex  nature, 
line  in  part  to  reflex  conj^estion  with  inflammation 
of  the  kidneys,  and  in  part  to  some  form  of  septic 
alisorplioii. 

.SymI'TOMS,    I'KOONOSIS,   AND   TUKA  TMEN'r  01 

I  iir;  Various  Forms. — (i)  Urethral  shod;. — In 
'  i  rtain  persons,  especially  those  of  a  neurotic  tem- 
perament, tile  piissage  of  an  instrument,  even  when 
ii-.L(l  with  the  greatest  dexterity  and  gentleness, 
produces  symptoms  of  more  or  less  severe  shock. 
In  the  slightest,  and  fortunately  by  far  the  most 
li  equent,  cases,  the  patient,  although  not  experienc- 
ing pain,  becomes  pale,  breaks  into  a  profuse  cold 
-.weat,  feels  di/zy,  and  not  infre<iuently  faints. 
Rarely  the  state  of  insensibility  is  accompanied  l)y 
I  'MU'ulsive  movements  of  the  whole  body.  These 
^\  mptoms  are  more  likely  to  occur  when  an  instru- 
ment is  passed  for  the  first  time,  or  when  the 
^urgeon  uses  one  of  a  larger  size  than  that  to  which 
;lie  patient  has  been  accustomed.  Recovery  ensues 
in  a  few  moments,  and  the  patient  experiences  no 
lurther  ill-e(Tects.  Fresh  air,  the  recumbent  |X)si- 
lion,  and  a  do.se  of  sal  volatile  is  the  only  trcatmoit 
necessary  at  the  time  :  l)ut  the  patient  should  be 
directed  to  keep  quiet  for  the  remainder  of  the  day. 

In  very  rare  cases  this  condition  of  shock  is  very 
much  more  serious,  and  may  terminate  fatally 
witiiin  twenty-four  hours.  In  such  there  is  total 
suppression  of  urine  ;  and  post  iiiortim\.\vi  kidneys  are 
found  to  be  intensely  congested,  although  they  are 
dlten  otherwise  healthy  ;  it  is  probable  that  the 
fatal  termination  is  due  to  cessation  of  the  excretion 
of  urea.  Trcaliitctit  is  of  little  avail.  Free  purg- 
ing by  croton  oil  or  claterin,  hot  stupes  to  the  loins, 
warm  diluent  drinks,  the  hypodermic  injection  of 
pilocarpine,  and  the  liot  vapour-bath  offer  the 
liest  chance  of  success. 

(2)  .liitlc  tratisiciil  urinary  fd'ei'.  Acute 
urinary  sipsis. — The  symptoms  characterising  this 
condition  come  on  soon  after  the  first  act  of  mic- 
ttirilion  following  instrumentation.  In  most  cases 
it  will  have  been  noticed  that  there  was  perhaps 
some  slight  resistance  to  the  onward  passage  of  the 
instrument- -resistance,  it  may  be,  so  slight  that 
moderate  pressure  easily  overcame  it  ;  on  withdraw- 
ing the  instrument  a  drop  or  two  of  blood  was 
observed  to  follow  it,  indicating  the  infliction  of 
a  wound. 

No  symptoms  occur  immediately,  but  after  mic- 
turition the  patient  is  seized  with  shivering  or 
perhaps  a  severe  rigor,  and  experiences  pain  in  the 
loins  and  back,  often  severe  in  nature.  The  tem- 
perature rises,  and  may  re.ach  105°  ;  the  pulse  is 
accelerated  ;  headache  and  nausea  are  fairly  con- 
stant ;  and  vomiting  and  diarrhrea  are  occasional 
acoMiipaninicnts  of  the  condition.  The  urine  is 
diminished  in  (|uanlity  and  may  be  bloody.  The 
cold  stage  is  (juickly  succeeded  by  profuse  sweating 
and  a  feeling  of  great  heal.  The  temperature  falls, 
tlio  pains  diminish  and  ultimately  disappear,  the 
inine  loses  its  bloody  tint  (if  such  was  present)  and 
secreted  in  larger  quantity,  and  the  patient 
■  |uickly  recovers  and  experiences  no  ill  after-effects. 

-■^uch  an  attack  usually  lasts  from  twenty-four  to 
ihirly-si\  hours.  No  doubt  it  may  attack  alike 
those  whose  kidneys  are  known  to  be  diseased  and 
ihose  in  whom  these  organs  are  apparently  healthy. 
In  some  cases  the  patient  may  remain  felirile  for  a 
l  inger  period  than    above   stated — a  matter  for 


anxiety,  as  it  may  indicate  the  supervention  of  acute 
nephritis.  Subsequent  instrumental  attempts  may 
induce  other  attacks,  but  by  no  means  necessarily 
do  so.  That  this  form  of  urinary  fever  is  of  septic 
origin  there  can  be  no  doubt,  and  for  its  preven- 
tion the  surgeon  should  endeavour  to  avoid  injurv 
to  the  urethra,  and  shovdd  adopt  antiseptic  pre- 
cautions. Those  who  believe  in  the  neurotic  origin 
of  this  form  of  fever  advise  the  administration  of 
cpiinine  and  opium  for  some  days  before  any 
instrumentation  is  resorted  to,  but  this  treatment 
is  of  no  practical  value. 

The  treatment  of  the  patient  during  the  attack 
is  conducted  on  ordinary  ]jrincip]es.  During  the 
cold  stage  the  patient  should  be  wrapped  in  blankets, 
and  hot  bottles  should  be  applied  ;  hot  drinks 
may  be  freely  taken,  but  alcoliol  is  to  be  avoided. 
The  sweating  stage  hardly  calls  for  treatment  ;  it  is 
in  itself  a  sign  of  recovery.  The  bowels  should 
be  opened  by  croton  oil  placed  on  the  fjack  of 
the  tongue,  and  hot  fomentations  may  be  applied 
to  the  loins  if  there  be  much  pain.  Complete  rest 
for  some  days  is  advisable,  and  all  irritation  of 
the  urethra  must  be  avoided. 

(3)  Recurrent  urinary  sepsis.  —  In  some  cases 
recurrent  febrile  attacks  similar  to  that  just  de- 
scribed may  occur  at  intervals  of  two  or  three  days, 
quite  independently  of  any  fresh  mechanical  irrita- 
tion. During  the  interval  between  successive 
attacks  the  patient  is  apparently  quite  well.  Such 
cases  appear  to  be  analogous  to  chronic  septic 
intoxication  as  met  with  in  wounds  elsewhere.  The 
treatment  is  conducted  on  the  same  lines  as  above 
indicated  ;  the  bowels  should  be  kept  open  freel)-, 
and  diuretics  with  diaphoretics  are  useful.  In 
malarious  subjects  quinine  may  prove  beneficial. 

(4)  .Acute  septic  infection  with  or  7uithout  sup- 
puration may  occur  after  instrumentation  with 
wound  of  the  urethra  as  in  wounds  elsewhere. 
.Secondary  centres  of  inflammation  in  the  viscera 
and  distant  parts,  suppuration  of  the  joints,  with 
repeated  rigors,  high  temperature,  and  the  usual 
symptoms  attendant  on  infective  processes,  sei;ve 
to  distinguish  the  case  from  one  of  acute  urinary 
sepsis. 

(5)  Persistent  urinary  fever.  —  In  some  instances, 
especially  in  cases  of  enlarged  prostate  with  residual 
urine  necessitating  the  daily  employment  of  the 
catheter,  the  patient  falls  into  a  general  state  of 
ill-health,  insidious  in  its  onset  and  progress,  and 
not  infrequently  ending  in  death. 

In  such  cases  it  will  be  found  that  there  is  old- 
standing  disease  of  the  kidneys.  The  irritation  ol 
the  urethra  appears  to  light  up  fresh  mischief- 
mischief  in  many  cases  added  to  by  the  concomi- 
tant absorption  of  septic  material.  In  cases  of 
enlarged  prostate  with  residual  urine,  there  is  unfor- 
tunately in  many  cases  an  am])le  source  of  septicity 
in  the  decomposing  urine  present  in  the  bladder. 

The  symptoms  may  date  from  the  first  passing 
of  the  catheter.  There  is  very  rarely  any  decided 
rigor,  and  the  symptoms,  unless  distinctly  septi- 
cemic in  nature,  may  be  at  first  indefinite.  The 
patient  complains  of  general  malaise,  loss  of  appe- 
tite, and  perhaps  a  feeling  of  chilliness.  Fever  may 
be  entirely  absent,  and  is  never  very  marked.  The 
urine  is  not  diminished  in  quantity  as  a  rule,  nor 
is  there  any  noticeable  alteration  in  the  excretion  of 
urea.  Perhaps  the  symptoms  of  this  condition  are 
best  explained  by  the  statement  often  made  by  the 
patient  himself  -  '  He  is  not  the  same  man  that  he 


i8o4  URINARY  FEVER 


URINE,  MORBID  CONDITIONS  OF 


was  before  using  the  catheter,'  and  yet  he  is  unable 
to  state  definitely  from  what  he  suffers. 

In  the  later  stages  of  a  fatal  case  the  condi- 
tion of  languor  so  commonly  met  with  becomes 
more  marked.  The  patient  becomes  drowsy  and 
apathetic,  and  may  wander  a  little  at  night.  Some- 
times there  may  be  temporary  improvement,  only 
to  be  followed  by  a  relapse.  Death  may  occur 
in  from  six  weeks  to  as  many  months.  Fortunately 
many  cases  after  some  few  weeks  gradually  recover. 

In  all  cases  in  which  the  surgeon  deems  it  neces- 
sary to  resort  to  the  habitual  use  of  the  catheter,  it  is 
most  important  that  every  care  should  be  taken  to 
avoid  urinary  fever.  The  patient  should  be  con- 
fined to  his  room,  which  should  be  kept  at  an 
equable  temperature  ;  the  bowels  should  be  regu- 
lated, and  the  action  of  the  skin  and  kidneys  pro- 
moted ;  the  diet  should  be  light,  nutritious,  and 
non-stimulating.  If  the  amount  of  residual  urine 
is  considerable,  it  should  on  no  account  be  all 
drawn  off  at  once,  but  the  bladder  must  be  gradu- 
ally emptied  in  the  course  of  a  few  days.  Attention 
to  these  fundamental  points  will  do  much  to  ward 
off  serious  effects.  Should  they,  however,  in  spite 
of  all  precautions,  manifest  themselves,  the  patient 
must  be  kept  quiet  in  an  equable  temperature, 
and  instrumentation  must  be  carried  out  carefully 
and  as  seldom  as  is  consistent  with  the  exigencies  of 
the  case.  The  action  of  the  bowels,  skin,  and  kidneys 
must  be  regulated.  If  rest  be  broken,  opium  or 
some  other  form  of  narcotic  must  be  given  ;  but 
the  use  of  opium  requires  prudence  and  supervision 
in  view  of  the  renal  imperfection.  Stimulants  are 
frequently  necessary.  C.  Stonham. 

URINE,  Incontinence  of. — The  involuntary 
discharge  of  urine,  the  patient  being  either  unable 
to  retain  it  or  unaware  of  its  escape.  See  MIC- 
TURITION, Disorders  of;  and  Spinal  Cord,  Dis- 
eases of. 

URINE,  Morbid  Conditions  of. —As  a  result 
of  morbid  processes  the  normal  constituents  of  the 
urine  may  be  either  increased  or  diminished  in 
amount,  or  abnormal  substances  may  be  present. 

Quantity. — The  quantity  of  urine  secreted  may 
be  either  increased  or  diminished  ;  if  increased,  the 
increase  may  be  permanent  or  temporary.  The 
conditions  affecting  the  quantity  of  urine  secreted 
are:  (i)  the  amount  of  fluid  ingested;  (2)  the 
quantity  of  fluid  lost  by  other  channels,  more  par- 
ticularly the  skin,  the  lungs,  and  the  bowel  ;  and 
(3)  the  quantity  of  fluid  actually  present  in  the 
tissues.  The  last  factor  does  not  vary  greatly  in 
conditions  of  health,  but  in  renal  diseases  and  other 
diseases  accompanied  by  dropsy,  great  variations  in 
the  amount  of  the  fluid  in  the  tissues  are  met  with, 
influencing  the  quantity  of  urine  secreted.  The 
pro.ximate  cause  of  the  quantity  of  urine  secreted  is 
the  rate  of  flow  of  the  blood  through  the  glomerular 
vessels  ;  all  conditions  tending  to  diminish  this  are 
accompanied  by  a  scanty  flow  of  urine.  There  is 
further  experimental  evidence  to  show  that  great 
diminution  in  the  amount  of  renal  tissue  (as,  for 
instance,  the  removal  of  large  portions  of  one 
kidney  and  the  whole  of  the  other)  causes  a  great 
and  permanent  increase  in  the  quantity  of  urine 
excreted. 

A  temporary  increase  in  the  quantity  of  urine 
excreted  is  seen  in  a  number  of  conditions,  some  of 
nervous  origin,  as,  for  instance,  the  large  excretion 


which  may  occur  not  only  in  nervousness  and  fear, 
but  also  in  a  number  of  functional  diseases  of  the 
nervous  system,  such  as  after  epileptic  seizures  or 
asthma.  In  such  diseases  as  diabetes  insipidus  and 
diabetes  mellitus  and  in  a  large  number  of  organic 
diseases  of  the  kidney,  more  especially  in  granular 
kidney,  in  the  contracted  white  kidney,  in  the 
amyloid  kidney,  and  in  cystic  degeneration,  the 
quantity  of  urine  e.xcreted  is  permanently  increased. 
The  latter  are  diseases  diminishing  the  quantitv'  of 
available  kidney-substance. 

In  other  renal  diseases,  as,  for  instance,  ordinary 
chronic  Bright's  disease,  the  flow  of  uripe  is  often 
diminished  ;  but  in  these  cases  it  is  possible  that  the 
real  cause  of  this  is  not  always  an  incapacity  on  the 
part  of  the  kidney  to  excrete,  but  rather  the  simul- 
taneous presence  of  dropsy.  Subsidence  of  dropsy 
is  invariably  accompanied  by  an  increase  in  the 
excretion  of  urinary  water  without  any  other  pro- 
minent change  occurring  in  its  composition.  The 
quantity  of  urine  is  diminished  in  all  conditions 
which  impair  the  efficiency  of  the  circulation 
through  the  organ,  as  in  passive  congestion  and 
active  congestion,  and  also  in  a  certain  number  of 
destructive  diseases,  more  especially  acute  and  cer- 
tain forms  of  chronic  Bright's  disease. 

The  diminution  in  the  quantity  may  be  so  great 
as  to  amount  to  suppression,  and  two  varieties  of 
suppression  are  usually  recognised,  the  obstructive 
and  the  non-obstructive.  In  obstructive  suppres- 
sion there  is  some  mechanical  impediment  to  the 
exit  of  urine  along  the  ureter,  produced  by  the  im- 
paction of  a  calculus  or  the  pressure  of  a  tumour. 
In  some  cases  mere  inflammatory  thickening  of  the 
mucous  membrane  of  the  ureter  is  sufficient  to  cause 
obstruction.  In  true  obstructive  suppression  little 
or  no  urine  is  pent  up  behind  the  obstruction,  the 
secretion  of  the  kidney  having  undergone  complete 
arrest,  and  the  term  '  suppression  '  should  be  limited 
to  this.  In  other  cases  the  obstruction  may  lead 
to  the  distension  of  the  ureter  and  pelvis,  and  so 
produce  a  hydro-  or  pyo-nephrosis. 

Suppression  may  occur  without  the  presence  of 
any  obstruction,  and  at  least  two  forms  of  non- 
obstructive  suppression  maybe  recognised:  (l)  One, 
that  in  which  where  the  circulation  through  the 
oigan  is  arrested,  either  as  a  result  of  embolism  or 
thrombosis  of  the  renal  vessels,  large  or  small,  or 
else  owing  to  the  presence  of  extreme  congestion 
brought  about  by  inflammation,  set  up  by  can- 
tharides,  scarlet  fever,  and  other  poisons,  &c. 
(2)  Non-obstructive  suppression  may  also  be  seen 
without  any  serious  lesion  of  the  renal  blood-vessels, 
and  then  it  occurs  apparently  as  a  result  of  reflex 
influences,  originating  in  some  other  part  of  the 
body.  Such  complete  suppression  may  result  from 
the  passage  of  a  catheter  or  from  an  exploratory 
nephrotomy,  or  even  from  the  presence  of  acute 
disease  in  other  parts,  e.g.  cystitis,  peritonitis,  &c. 
In  most  of  these  instances  the  kidney-tissues  are  not 
thoroughly  healthy,  but  cases  have  been  described 
where  complete  and  fatal  non-obstructive  suppres- 
sion has  occurred  as  a  result  of  injury  or  disease  in 
some  other  part  of  the  body,  and  yet  the  kidneys 
have  not  presented  any  signs  of  gross  disease.  See 
Urine,  Suppression  or. 

Colour. — The  normal  colour  of  the  urine  is  de- 
pendent mainly  on  the  presence  of  urochrome  ;  small 
quantities  of  urobilin,  uro-erythrin,  and  haemato- 
porph)'rin  are  also  present.  The  urine  also  con- 
tains a  number  of  chromogens,  especially  those 


URINE,  MORBID 


CONDITIONS  OF 


i;iving  rise  to  indigo  and  skatol-pigments,  in  the  form 
"f  indoxyl-  and  skaloxyl -sulphates  of  potassium. 
Indoxyl  is  also  present  in  combination  with  glycu- 
ronic  acid,  and  the  normal  urinu  may  yield  as  much 
as  twenty  milligrammes  of  indigo.  Several  of  these 
pigments  and  chromogens  of  normal  urine  have 
probably  an  intestinal  origin,  and  this  is  certainly  so 
in  the  case  of  indican.  The  source  of  the  uro- 
chrome  is  by  no  means  certain,  and  it  has  been 
thought  to  owe  its  origin  to  the  action  of  microbes  on 
1  )ile- pigments  in  the  alimentary  canal ;  but  several  cases 
( i(  biliary  fistula  with  complete  obstruction  of  the  bile 
duct  have  been  described  where,  notwithstanding 
the  discharge  of  the  whole  of  the  bile  to  the  surface 
of  the  body,  the  urine  has  maintained  its  normal 
yellow  colour.  The  colour  of  the  urine  is  neces- 
sarily intluenced  by  the  <)uantity  secreted,  and  thus 
111  all  diseases  where  there  is  a  copious  flow  of  urine 
the  colour  is  usually  pale.  This  is  notably  the  case 
in  diabetes  and  in  renal  diseases.  In  many  renal 
diseases  the  colour,  however,  is  pale,  notwithstand- 
ing that  the  increase  in  the  amount  of  the  secretion 
is  not  necessarily  very  great.  This  is  especially 
seen  in  some  forms  of  chronic  Bright's  disease  and 
in  the  granular  kidney.  Dark-coloured  urines  are 
^ecreted  in  conditions  where  the  quantity  of  urine  is 
diminished  as  a  result  of  profuse  perspiration,  and 
ilso  ill  a  number  of  diseased  conditions  where  the 
.[uantity  is  diminished,  but  in  disea.se  the  dark 
c  olour  is  often  dependent  on  the  presence  of  abnor- 
mal pigments. 

Urobilin  normally  occurs  only  in  traces  in  the 
urine,  but  in  a  number  of  diseases  it  may  he  ex- 
creted in  sufticient  amount  to  cause  the  urine  to 
'>ecome  a  dark  mahogany  colour.  It  was  at  one 
lime  supposed  that  this  urobilin  differed  slightly 
from  normal  urobilin.  This  view  is  not  now 
held  ;  the  two  bodies  are  considered  identical, 
the  anomalous  colour  of  the  urine  being  dependent 
m  the  excretion  of  the  urobilin  in  such  large 
amounts.  The  presence  of  large  quantities  of  uro- 
bilin in  the  urine  causes  the  urine  to  assume  a  colour 
■.oniewhat  resembling  that  seen  when  bile  is  present. 
The  two  conditions  can  be  distinguished  byspectro- 
scopical  examination  and  by  the  absence  of  the 
reaction  of  bile.  Urobilinuria  is  seen  after  free  in- 
■ernal  luvmorrhage,  in  pernicious  ana-mia,  in  cir- 
rhosis and  other  diseases  of  the  liver,  in  some  febrile 
diseases,  and  in  paroxysmal  hemoglobinuria. 

Ihtmatoporf'Iiyrin.  —  This  body  is  present  in 
traces  in  normal  urine,  but  occasionally  it  is  excreted 
in  sutlicient  amount  to  cause  the  urine  to  be  of  a 
deep  red  colour.  Its  presence  in  large  amounts  is 
especially  associated  with  the  administration  of  sul- 
phonal,  Init  only  in  exceptional  instances.  Smaller 
quantities  of  the  .same  pigment  are  excreted  in 
Addison's  disease,  in  various  destructive  diseases  of 
the  liver  and  also  in  rheumatic  fever.  See  H.emato- 
rOKrHYRINURIA,  p.  615. 

Httmatiiria.  —  In  hxniaturia  blood-corpuscles  are 
present  in  the  urine.    .SV<;  H.i;.M.\  i  ukia.  p.  621. 

ILrmogSohiiinria.  —  In  this  condition  the  blood- 
pigment  only  is  excreted.    5<(' II.vmocjlobinuria. 
Choluria.  —  See  J ,\v s DICK. 

Melanuria. — Melanin  is  a  sulphur-containing 
pigment  and,  in  rare  instances,  is  excreted  in  the 
urine  :  in  such  conditions  the  urine  is  often  of  a  eafe 
•  in  lait  colour.  On  the  addition  of  an  oxidising 
agent,  such  as  nitric  acid,  the  urine  becomes  black 
owing  to  the  conversion  of  the  chromogen  into 
melanin.    Melanuria  is  seen  as  a  rare  complication 


in  several  wasting  diseases,  but  nifire  esix-cially  in 
patients  suffering  from  melanotic  sarcoma.  It  is, 
however,  not  an  invariable  accompaniment  of  this 
condition,  and  a  high  degree  of  melanuria  may 
exist  without  the  presence  of  melanotic  sarcoma. 
The  only  instance  of  melanuria  seen  by  the  writer 
was  one  of  melanotic  sarcoma  of  the  liver  secondary 
to  a  melanotic  sarcoma  of  the  eyeball.  The  addi- 
tion of  ferric  chloride  in  cases  of  melanuria  yields  a 
greyish-brown  or  lilack  precipitate  soluble  in  excess 
of  ferric  chloride,  liromine-water  gives  a  yellow 
precipitate  which  gradually  turns  black. 

/yroeateehin. —  Vyxocriittch'in  is  said  to  occur  in 
minute  traces  in  the  normal  urine,  but  it  is  present 
in  considerable  amount,  together  with  hydroqui- 
none,  in  cases  of  carboluria.  Both  these  substances 
exist  in  the  urine  as  aromatic  sulphates.  The  urine 
when  passed  is  of  a  normal  colour  but  darkens  on 
exposure  to  air,  and  if  large  quantities  are  present 
may  become  quite  black. 

Alkaptoiiiria. — See  p.  48. 

Chyliiria. — See  pp.  300  and  543. 

A  number  of  drugs  impart  more  or  less  charac- 
teristic colours  to  the  urine.  Santonin  causes  acid 
urine  to  become  yellow  or  greenish  in  colour  ;  the 
addition  of  a  caustic  alkali  causes  the  urine  to  be- 
come a  cherry-red  or  purple,  the  colour  disap- 
pearing on  the  addition  of  an  acid.  The  admini- 
stration of  rhubarb  or  senna  may  cause  the  urine 
to  become  red,  on  the  addition  of  an  alkali,  from 
the  presence  of  chrysophanic  acid. 

Reaction. — The  acidity  of  normal  urine  is  de- 
pendent on  the  presence  of  acid  phosphates  and, 
according  to  some  authorities,  to  traces  of  free  or- 
ganic acids,  such  as  lactic  and  hippuric  {see 
.■\CIDITY,  p.  14).  The  degree  of  acidity  is  not 
constant,  being  most  marked  in  the  morning  urine 
and  least  marked  after  meals,  when  it  may  liecome 
not  only  neutral  but  even  alkaline.  The  mixed 
urine  of  the  twenty-four  hours,  however,  is  acid, 
and  it  is  unusual  even  for  the  urine  voided  after 
a  meal  to  be  alkaline,  although  that  secreted  by 
the  kidney  maybe  ;  in  other  words  admixture  takes 
place  in  the  bladder  with  previously  secreted  acid 
urine.  The  acidity  of  the  urine  is  diminished  by 
a  vegetable  diet  and  by  the  administration  of  alka- 
lis or  their  compiunds  with  vegetable  acids,  such 
as  the  citrates.  The  acidity  is  increased  by  a  meat- 
diet,  and  is  still  more  marked  in  cases  of  diabetes 
when  diabetic  coma  is  present.  In  this  latter  con- 
dition, however,  the  acidity  is  dependent  on  the 
presence  of  abnormal  acids,  especially  )3-oxybutyric 
acid  (see  Diabetes,  p.  831 ).  The  acidity  is  liable  to 
he  increased  if  the  quantity  of  urine  is  diminished,  as 
in  febrile  conditions.  In  diseases  of  the  stomach, 
especially  in  dilatation  of  the  stomach,  the  acidity  ot 
the  urine  may  be  diminished,  and  it  may  even  be 
alkaline. 

Alkalinity  of  the  urine  may  be  due  to  the  pre- 
sence of  either  fixed  or  volatile  alkali  {see  Alka- 
linity, p.  44).  The  latter  is  a  serious  condition, 
dependent  on  the  decomposition  of  the  urine 
in  some  part  of  the  urinary  tract  as  the  result  of 
microbic  infection.  The  infection  usually  reaches 
the  urine  owing  to  the  introduction  of  a  dirty 
catheter,  but  it  is  possible  for  the  infecting  agent  to 
reach  the  urine  in  other  ways,  as,  for  instance,  by 
the  rupture  of  an  abscess  into  some  part  of  the 
urinar)-  tract.  It  is  also  possible  that  the  infecting 
agent  may  reach  the  bladder  by  passing  up  the 
urethra,  or   may  reach  the  urine  by  excretion 
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through  the  kidnej",  as  there  are  a  great  number 
of  conditions  in  which  micro-organisms  may  be 
excreted  by  the  kidney. 

Alkalinity  of  the  urine  owing  to  the  presence  of 
fixed  alkali  is  not  usually  a  condition  of  great 
moment.  It  may  lead,  however,  to  the  excretion 
of  a  milky  urine  owing  to  the  precipitation  of 
phosphates. 

Specific  Gravity.— The  specific  gravity  in 
health  varies  between  1015  and  1025.  It  is  rare  for 
it  to  be  below  this  in  health,  although  exceptional 
cases  have  been  recorded  with  the  lower  limit  of 
loio,  and  others  where  it  has  been  as  high  as  1038. 
Observations  on  the  specific  gravity  of  the  urine  are  of 
little  importance  unless  made  with  a  specimen  of  the 
whole  twenty-four  hours'  urine,  as  the  specific  gravity 
of  individual  samples  of  urine  is  influenced  by  a 
great  number  of  conditions,  e.g.  drinking,  sweating, 
nervousness,  &c.  A  low  specific  gravity,  if  con- 
stant, is  often  a  sign  of  disease,  such  as  diabetes 
insipidus,  and  of  a  number  of  conditions  in  which 
the  quantity  of  kidney-tissue  is  greatly  diminished, 
as  for  instance  cystic  disease,  hydronephrosis,  granu- 
lar kidney,  amyloid  disease,  and  some  varieties  of 
chronic  Bright's  disease.  In  a  number  of  functional 
diseases,  such  as  epilepsy,  asthma  and  hysteria,  large 
quantities  of  dilute  urine  may  be  secreted  from  time 
to  time,  and  more  especially  after  the  subsidence  of 
paroxysmal  seizures.  The  specific  gravity  is  raised 
by  the  presence  of  large  quantities  of  urea  and  of 
salts  in  the  urine,  and  especially  by  the  presence  of 
sugar.  It  is  usual  to  suspect  glycosuria  where  the 
specific  gravity  is  over  1035.  The  real  characteristic 
of  glycosuria  is  rather  that  a  pale,  dilute-looking 
urine  has  a  high  specific  gravit\".  Sugar  may,  how- 
ever, be  present  with  a  specific  gravity  as  low  as 
1 010.  The  presence  of  albumin  increases  the 
sjjecific  gravity  slightly,  but  in  renal  disease  the 
specific  gravity  is  usually  lov/  owing  to  the  excre- 
tion of  a  urine  poor  in  saline  ingredients,  and  often 
deficient  in  urea  and  other  extractives. 

Urea. — From  20  to  40  grammes  of  urea  are  ex- 
creted daily  in  health,  the  average  being  approxi- 
mately 30  grammes,  corresponding  to  "5  grammes  of 
urea  per  kilogram  of  body  weight.  The  quantity 
excreted  is  greatly  influenced  by  diet  and  also  by 
the  quantity  of  water  drunk.  Copious  water- 
drinking  increases  notably,  at  any  rate  temporarily, 
the  quantity  of  urea  excreted.  If  very  large  quan- 
tities of  nitrogenous  foods  are  consumed,  the  w  hole 
of  the  nitrogen  ingested  is  not  excreted  as  urea 
owing  to  the  production  of  diarrhcea  whereby  the 
excessive  ingesta  are  got  rid  of.  Quantitative  ob- 
servations on  the  amount  of  urea  excreted  in  disease 
are  of  comparatively  little  value  unless  accurate 
determinations  of  the  nitrogen  in  the  ingesta  and  in 
the  fieces  are  made  simultaneously.  In  diabetes 
mellitus  large  quantities  of  urea  are  excreted  owing 
partly  to  the  increased  appetite,  and  also  owing  to 
the  proteid  tissue-waste  that  occurs  in  this  disease. 
In  diabetes  insipidus  the  quantity  is  also  slightly 
increased.  In  many  diseases  there  may  be  no  ab- 
solute increase,  but  only  a  relative  increase  ;  in  other 
words  urea-excretion  may  remain  approximately  at 
the  normal  amount  notwithstanding  a  great  diminu- 
tion in  the  ingesta  ;  this  is  notably  the  case  in  many 
febrile  diseases. 

In  those  diseases  of  the  liver  in  which  the  liver- 
parenchyhia  is  diminished  in  amount,  the  excretion 
of  urea  is  diminished,  e.g.  hepatic  cirrhosis,  primary 
and  secondary"  atrophy,  phosphorus-poisoning.  In 


acute  yellow  atrophy  urea  may  almost  disappear 
from  the  urine,  the  quantit}' excreted  being  so  small. 
In  all  wasting  diseases,  such  as  carcinoma,  and 
especially  in  carcinoma  of  the  stomach,  the  amount 
of  urea  excreted  may  be  very  small. 

In  renal  diseases  great  variations  e.xist ;  in  many- 
chronic  destructive  diseases  of  the  kidney,  quantities 
of  urea  equal  to  the  normal  or  but  little  below  them 
maj'  be  excreted  notwithstanding  the  great  destruc- 
tion of  renal  tissue,  e.g.  hydronephrosis,  cystic 
kidneys,  granular  contracted  kidney,  and  some 
forms  of  chronic  Bright's  disease.  The  percentage 
excreted,  however,  is  nearly  .always  below  the 
normal,  but  there  is  not  such  a  great  diminution  in 
the  total  amount  owing  to  the  increased  excretion 
of  urine  seen  in  many  of  these  diseases.  In  acute 
nephritis  and  in  some  forms  of  chronic  nephritis  the 
quantit}'  excreted  maybe  small.  In  some  instances 
a  sudden  diminution  in  the  quantity  of  urea  ex- 
creted in  chronic  renal  disease  may  point  to  the 
imminence  of  uremia,  but  this  complication  may 
occur  at  a  time  when  the  patient  is  passing  quan- 
tities of  urea,  little,  if  at  all,  below  the  normal.  In 
man}'  cases  of  renal  disease  the  diminution  in  urea 
excreted  is  more  apparent  than  real,  and  is  depen- 
dent not  so  much  on  any  incapacity  on  the  part  of 
the  kidney  to  excrete,  as  upon  the  associated  vomit- 
ing, diarrhoea,  and  albuminuria  all  diminishing  the 
amount  of  proteid  available  for  conversion  into 
urea.  The  persistent  excretion  of  a  low  percentage 
of  urea  is  verv'  suggestive  of  the  existence  of  one  of 
the  more  chronic  and  insidious  forms  of  renal 
disease. 

The  name  azotu7-ia  has  been  given  to  a  condition 
in  which  the  excretion  of  urea  is  excessive  in  pro- 
portion to  the  weight  of  the  body.  This  may  occur 
in  persons  who  are  apparently  perfectly  healthy,  or 
it  may  be  associated  with  gastric  and  intestinal  de- 
rangement, together  with  various  nervous  sym- 
ptoms. 

Uric  Acid. — Uric  acid  is  present  in  the  normal 
urine  in  quantities  varj-ing  from  half  to  one  gramme, 
creatinin  being  more  abundant  but  being  of  less 
importance  owing  to  its  free  solubility.  Uric  acid 
derives  most  of  its  clinical  importance  from  its  in- 
solubilit)',  being  soluble  to  the  extent  of  I  in  15,000 
of  cold  water  and  at  the  temperature  of  the  body  of 
I  in  7,000  to  8,000  parts  of  water.  The  normal 
urine  may  contain  as  much  as  two  grammes  of  uric 
acid  dissolved  in  the  1,500  to  2,000  c.c.  of  urine. 
Different  authorities  have  explained  the  increased 
solubility  of  uric  acid  in  the  urine  in  ditt'erent  ways. 
According  to  some  the  uric  acid  is  present  in  the 
urine  in  the  form  of  a  soluble  quadriurate.  Ac- 
cording to  others  the  uric  acid  exists  in  the  urine  in 
the  form  of  an  acid  urate  of  sodium.  The  main 
reason  for  thinking  that  the  uric  acid  in  the  urine 
was  in  the  form  of  a  quadriurate  rested  on  the  fact 
that,  if  the  urine  was  allowed  to  stand  without 
undergoing  decomposition,  a  considerable  propor- 
tion of  the  uric  acid  was  deposited  in  the  form  of  free 
uric  acid.  Further,  the  analyses  of  several  urinary 
deposits  yielded,  according  to  Bence  Jones,  Scherer, 
and  Roberts,  results  showing  that  the  uric  acid  was 
present  in  larger  amount  than  that  necessary  to 
form  a  biuratc  with  all  the  bases  present.  More- 
over the  action  of  distilled  water  on  these  so-called 
quadriurates  led  to  the  formation  of  free  uric  acid 
and  biurate  of  sodium  in  sensibly  equal  proportions, 
and  this  has  been  looked  upon  by  some  as  a  charac- 
teristic reaction  of  the  quadriurates.     The  alterna- 
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live  view  is  to  regard  what  have  been  looked  upon 
as  (|u;idriuratos  as  mixtures  of  uric  acid  and  acid 
urate  of  sodium,  and  further  lhal  tlie  de]X)sition  of 
free  uric  acid  from  urine  i<ept  from  decomposition  is 
dependent  on  an  interaction  l)etween  the  acid  urate 
i)f  sodium  and  the  acid  phosphate  of  sodium.  The 
liberation  of  free  uric  acid  from  an  uratic  deposit  by 
the  addition  of  distilled  water  may  be  dependent  on 
tlie  existence  of  uric  acid  in  an  amorphous  form  and 
its  subse(iuent  crystallisation  as  a  result  of  the 
action  of  the  water.  Recent  analy.ses  of  natural 
uratic  sediments  have  shown  that  a  certain 
quantity  of  phosphoric  acid  is  present,  and  hence 
for  these  reasons  the  existence  of  quadriurates  can- 
not be  looked  upon  as  certain.  The  deposition  of 
uric  acid  from  the  urine  is  influenced  mainly  by  the 
acidity  of  tlie  urine,  the  quantity  of  pii^ment,  and  of 
salts  present.  The  uric  acid  excreted  in  the 
urine  has  a  double  origin,  jjart  beint;  derived  from 
alloxur-bases  in  the  food  and  part  from  the  meta- 
bolism of  the  tissues.  Milk,  eggs,  rice,  white  bread, 
[xHatoes,  salad  and  cauliflower  contain  practically  no 
alloxur-bascs,  and  with  a  diet  constructed  from 
these  substances  the  uric-acid  secretion  will  be 
greatly  diminished.  It  is  not  possible,  inasmuch  as 
part  of  the  uric  acid  arises  from  the  metabolism  of 
the  tissues,  entirely  to  eliminate  this  substance  from 
the  urine. 

The  uric-acid  excretion  is  diminished  in  many 
I  hronic  diseases,  in  chlorosis  and  during  the 
paroxysms  of  gout.  It  is  increased  in  pernicious 
:uia;mia,  in  splenic  leucocythxmia,  in  certain  febrile 
diseases,  in  ague,  and  in  some  forms  of  diabetes 
mellitus.  Uric  acid  normally  is  excreted  in  the 
form  of  an  urate,  and  the  normal  urine  docs  not 
dei)osit  free  uric  acid  when  it  cools.  Further  the 
quantity  of  urates  is  usually  such  that  they  are 
easily  solubli:  in  the  urine  when  cool,  but  if  the 
quantity  of  urine  be  diminished,  or  that  of  the 
urates  much  increased,  it  may  readily  come  about 
I  hat  the  urates  are  deposited  in  the  well-known 
pink  amorphous  uratic  sediment  when  the  fluid 
i  nols.  This  deposition  is  more  especially  liable  to 
lake  place  in  febrile  diseases  and  in  a  large  number 
I A  alTections  of  the  stomach,  liver  and  digestive 
organs.  Urates  are  also  dejxisited  freely  in  the 
dense  urines  secreted  in  cases  of  diseases  of  the 
heart  and  lungs.  In  some  instances  in  addition  to 
the  amorphous  urates  of  sodium,  calcium,  potas- 
sium and  ammonium,  crystalline  urates  of  sodium 
and  ammonium  are  excreted  in  the  form  of  '  dunib- 
lieir  and  'hedgehog'  crystals  or  of  rosettes,  which 
may  cause  considerable  irritation  of  the  urinary 
passages,  especially  in  children. 

Oxalates. — Approximately  20  milligrammes  of 
oxalic  acid  are  excreted  in  the  urine  dailv  in  the 
form  of  calcium  oxalate,  which  is  kept  in  solution 
owing  to  the  acidity  produced  by  the  .acid  phosphate 
of  sodium.  It  is  probable  that  the  oxalates  do  not 
arise  from  metabolism  of  the  tissues  of  the  body,  but 
entirely  from  the  oxalic  acid  contained  in  various 
utides  of  diet..  The  dejwsition  of  oxalate  of  lime 
in  the  urine  may  depend  not  so  much  on  the 
quantity  present  as  on  other  factors — e.g.  the 
acidity  of  the  urine  may  be  such  that  it  cannot 
hold  it  in  solution.  The  mere  deposition  of 
oxalates  in  apparent  abundance  must  not  be  Liken 
as  indicating  a  so-called  oxaluriaor  increased  excre- 
tion ;  this  can  only  be  determined  by  quantitative 
observations.  Some  cases  of  oxaluria.  where  the 
quantity  excreted  is  large,  are  dependent  on  fermen- 


tation of  the  gastric  contents  as.sociated  more  es- 
pecially with  a  diminution  in  the  secretion  of  the 
hydrochloric  acid  of  the  gastric  juice. 

The  form  of  crystallisation  of  oxalate  of  lime  is 
greatly  influenced  by  the  presence  of  colloid 
material,  so  that  the  presence  of  pus,  blood,  mucus 
or  albumin  in  the  urine  may  determine  the  forma- 
tion of  large  crystals  of  oxalate  of  lime  and  so  pro- 
duce the  nucleus  of  a  calculus.  Seg  OxAi.ic  Acid 
IN  I  klnk,  p.  1 136. 

Phosphates. — The  phosphates  present  in  the 
urine  are  the  phosphates  of  potassium,  .sodium, 
calcium,  and  magnesium,  the  acidity  of  the  urine 
being  dependent  on  the  acid  phosphate  of  sodium. 
Approximately  two-thirds  of  the  phosphoric  acid  is 
in  combination  with  the  bases  potassium  and  sodium 
in  the  form  of  soluble  phosphates,  the  remaining 
third  being  in  combination  with  calcium  and  magne- 
sium forming  the  so-called  earthy  phosphates.  From 
two  to  six  grammes  of  phosphoric  acid  are  excreted 
daily  in  the  urine.  .Sodium  and  potassium  phosphates 
are  freely  soluble  in  the  urine,  whether  the  salts 
formed  be  acid,  neutral,  or  basic.  The  earthy  phos- 
phates are  only  soluble  in  acid  urine  and  become  de- 
posited in  neutral  and  alkaline  urines,  and  to  a  small 
extent  in  faintly  acid  urines.  Urines  alkaline  from  the 
presence  of  ammonia  contain  animonio-magnesium 
phosphate,  which  is  readily  deposited  in  the  form  of 
so-called  triple-phosphate  crystals.  Occasionally 
small  ([uantities  of  ammonio-magnesium  phosphate 
may  be  deposited  from  urines  still  faintly  acid.  The 
quantity  of  phosphates  excreted  is  largely  dependent 
on  the  amount  ingested  in  the  food,  but  the  quan- 
tity is  to  a  certain  extent  influenced  by  the  meta- 
bolic processes  in  the  body,  and  in  the  later  stages 
of  febrile  diseases  it  undergoes  an  increase.  Accord- 
ing to  some  authorities  the  phosphatic  excretion  is 
increased  in  certain  forms  of  neurasthenia,  and  a 
condition  of  so-called  phosphatic  diabetes  has  been 
described  where  large  quantities  of  urine  are  passed 
containing  an  excess  of  phosphates  but  no  sugar. 
The  quantity  of  phosphates  can  only  be  determined 
by  quantitative  determination,  and  the  deposition 
of  the  earthy  phosphates  from  the  urine  is  no  indi- 
cation of  the  presence  of  an  excessive  excretion 
of  phosphoric  acid.  The  earthy  phosphates  tend  to 
be  deposited  in  all  conditions  in  which  the  acidity 
of  the  urine  is  diminished,  and  hence  it  is  common 
for  the  urine  secreted  after  meals  to  be  cloudy  or 
even  very  turbid  from  the  deposition  of  amor- 
phous phosphates.  Occasionally  stellar  phosphate 
or  di-calcium  phosphate  occurs  in  the  urine  in  some 
quantity.  This  has  been  described  in  diabetes  and 
other  maladies,  especially  wasting  diseases  where 
there  is  grave  disturbance  of  nutrition.  The  depo- 
sition of  triple  phosphate  from  urines  alkaline  from 
decomposition  is  of  serious  import  if  it  occurs  in 
the  bladder  or  urinary  passages.  The  deposition 
of  earthy  phosphates  due  to  a  diminution  in  the 
acidity  of  the  urine  is  usually  readily  ameliorated 
by  measures  directed  to  improving  the  digestion  or 
by  the  administration  of  acids.  Faintly  acid  or 
neutral  or  alkaline  urines  when  heated  often  show 
a  cloud  owing  to  the  precipitation  of  earthy  phos- 
phates, and  if  precautions  are  not  taken  to  acidify 
the  urine  prior  to  the  boiling  this  phosphatic  cloud 
may  be  mistaken  for  the  presence  of  albumin.  It 
is  probable  that  the  precipitation  of  phosphates 
is  dependent  on  the  boiling  of  the  urine  causing 
a  decomposition  so  that  two  molecules  of  di- 
calcic  phosphate  and  one  molecule  of  mono-calci'' 
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phosphate  lead  to  the  formation  of  one  molecule 
of  triple  and  one  molecule  of  di-calcic  phosphate, 
and  the  tri-calcic  phosphate  being  insoluble  is  pre- 
cipitated. 

Sulphates. — Sulphur  is  excreted  in  the  urine  in 
three  forms.  A  small  quantity  is  in  combination 
with  amides,  forming  bodies  of  the  taurin-group. 
Cystin,  a  substance  which  is  sometimes  excreted  in 
large  quantit)',  is  a  body  of  similar  constitution, 
taurin  being  amido-ethyl-sulphonic  acid  and  cystin 
amido-sulpho-lactic  acid  (see  Cystinuria,  p. 
359).  The  great  bulk  of  the  sulphur  is  ex- 
creted in  the  form  of  sulphates  combined  with 
the  bases  of  sodium,  potassium,  and  magnesium. 
A  portion,  however,  of  the  sulphuric  acid  is  in 
combination  not  only  with  one  of  these  bases  but 
also  with  aromatic  bodies  such  as  phenol,  indol, 
skatol,  cresol,  forming  the  so-called  aromatic  sul- 
phates. The  sulphuric  acid  present  both  in  the 
inorganic  and  aromatic  sulphates  is  derived  in  part 
from  the  food  and  in  part  from  the  metabolism  of 
the  tissue- proteids.  The  aromatic  sulphates  are 
formed  by  the  decomposition  not  only  of  proteids 
of  the  tissues,  but  also  of  the  proteid  matter  present 
in  the  intestine.  Normally,  twelve  to  twenty  times 
as  much  sulphuric  acid  is  excreted  in  the  form  of 
inorganic  sulphates  as  is  excreted  in  the  form  of 
aromatic  sulphates.  The  excretion  of  aromatic 
sulphates  is  greatly  increased  in  all  conditions  of 
intestinal  putrefaction  and  retention  of  intestinal 
contents,  e.g.  intestinal  obstruction,  intestinal  ulcera- 
tion, and  peritonitis.  They  are  also  increased  in 
such  conditions  as  pulmonary  gangrene  and  in 
pyaemia  and  deep-seated  collections  of  pus.  The 
increase  is  not  only  relative  but  also  absolute.  The 
ingestion  of  aromatic  radicles,  like  phenol  and  other 
anilin-bodies,  is  followed  by  their  excretion  in  the 
form  of  aromatic  sulphates,  and  consequently  there 
is  a  great  diminution  in  the  amount  of  ordinary 
sulphates  in  the  urine  in  carbolic-acid  poisoning. 

Chlorides. — From  ten  to  fifteen  grammes  of 
sodium  chloride  are  excreted  daily,  but  the  quantity 
depends  very  largely  on  the  amount  in  the  food. 
In  many  febrile  diseases  the  quantity  of  chlorides 
excreted  is  diminished  during  the  height  of  the 
pyrexia,  and  this  is  more  especially  the  case  in 
pneumonia  where,  during  the  height  of  the  disease, 
the  chlorides  may  almost  disappear  from  the  urine. 
This  diminished  excretion  is  not,  however,  restricted 
to  pneumonia,  but  may  occur  to  a  less  extent  in  the 
other  diseases  where  the  body-temperature  is  high, 
as,  for  instance,  tonsillitis. 

Proteids. — The  proteids  usually  met  with  in  the 
urine  in  renal  diseases  are  serum-albumen  and  serum- 
globulin  and  various  forms  of  albumoses.  The  albu- 
minuria of  renal  disease  is  probably  always  de- 
pendent on  morbid  changes  in  the  epithelial  struc- 
tures of  the  kidne)',  both  tubular  and  glomerular, 
and  it  is  probable  that  the  albuminuria  is  dependent 
on  the  action  of  various  toxic  substances  damaging 
this  epithelium,  and  so  allowing  the  proteids  of  the 
blood  to  pass  through.  The  origin  of  the  albumo- 
suria is  more  obscure  (p.  35),  inasmuch  as  the  blood 
normally  does  not  contain  these  bodies  in  quantity, 
if  at  all.  The  amount  of  proteid  lost  in  the  urine 
per  diei/i  is  very  variable,  but  may  amount  to  as 
much  as  forty  or  more  grammes.  The  greatest 
loss  is  seen  in  cases  where  the  quantity  of  urine  is 
considerably  increased  at  a  time  when  it  contains  a 
moderate  percentage  of  albumen.  Acute  Bright's 
disease   may  lead    to   the   excretion  of  a  urine 


loaded  with  albumin,  but  owing  to  the  dimi- 
nution in  quantity  of  urine  the  total  amount 
lost  may  not  be  as  great  as  in  cases  of  chronic 
renal  disease  where  the  percentage  amount  is 
less,  but  owing  to  the  greatly  increased  quantity 
of  urine  excreted  the  total  amount  is  greater. 
Amyloid  disease  and  the  contracted  form  of  Bright's 
disease  are  the  two  conditions  in  which  the 
greatest  loss  of  albumin  occurs.  In  the  granular 
kidney  and  the  cystic  kidney  the  amounts  are  usu- 
ally small,  and  in  acute  Bright's  disease  and  in 
chronic  Bright's  disease,  though  the  percentage 
amount  is  high,  the  total  amount  is  moderate.  See 
Albuminuria  ;  and  Albumosuria. 

Casts — hyaline,  granular,  epithelial,  or  consisting 
of  blood  or  pus — are  generally  moulds  or  casts  formed 
by  the  exudation  of  proteid  matter  into  the  tubules 
of  the  kidney.  In  other  instances  the  epithelial 
elements  of  the  tubules  are  incorporated  in  the 
casts  forming  the  well-known  epithelial  casts,  the 
cells  of  which  may  show  signs  of  fatty  degeneration. 
See  Urinary  Deposits  ;  and  Casts. 

Ehrlich^s  Reaction  is  described  on  p.  1772. 

John  Rose  Bradford. 

URINE.  Retention  of. A  morbid  condition  in 
which  there  is  difficulty  or  inability  to  expel  the 
urine  from  the  bladder.    See  Micturition. 

URINE,  Suppression  of. — Synon.  :  Fr.  Sup- 
pression de  r  Urine;  Aniirie  ;  Ischurie;  Ger.  Harn- 
verhaltung. —  This  term  signifies  an  arrested  or 
greatly  diminished  secretion  of  urine,  which  may 
result  from  some  obstruction  to  the  outflow,  or  from 
some  interference  with  renal  excretion,  acting  pri- 
marily or  reflexly  upon  the  kidney. 

1.  Obstructive  Suppression. — When  one 
kidney  has  already  been  rendered  useless  by  dis- 
organisation following  tuberculosis,  or  as  a  result  of 
renal  calculus  or  other  cause  of  hydronephrosis,  the 
impaction  of  a  calculus  in  the  ureter  of  the  opposite 
kidney  may  produce  obstructive  suppression.  When 
both  kidneys  are  physiologically  active,  the  ex- 
cretion may  be  arrested  by  any  pressure  simulta- 
neously affecting  both  ureters,  as  with  uterine  cancer, 
which  may  either  exert  direct  pressure  or  may 
occlude  the  ureters  by  dragging  on  the  walls  of  the 
bladder,  and  thus  narrowing  the  orifices  of  the 
ureters.  Under  these  conditions  a  small  quantity  of 
urine  may  be  passed,  characterised  by  low  specific 
gravity,  by  the  small  proportion  of  urea  and  of 
other  normal  constituents,  and  occasionally  by  the 
presence  of  a  trace  of  albumen.  Apart  from  the 
suppression  of  urine,  the  symptoms  differ  with  the 
cause.  When  due  to  calculus,  suppression  is  usually 
preceded  by  one  or  more  attacks  of  renal  colic  and 
hematuria ;  suppression  may  remain  the  chief 
symptom  for  seven  or  eight  days,  and  then  death 
may  occur  suddenly,  or  for  two  or  three  days  before 
death  there  may  be  muscular  twitchings  and  weak- 
ness, contraction  of  pupils,  drowsiness,  and  fall  of 
temperature.  Convulsions,  dropsy,  and  ammo- 
niacal  or  urinous  odour  of  the  breath  are  commonly 
absent. 

2.  Non-obstructive  Suppression. — This  may 
occur  in  the  course  of  acute  nephritis,  with  sub- 
acute nephritis  in  tubal  or  interstitial  forms  of 
Bright's  disease,  or  with  severe  congestive  con- 
ditions which  may  result  from  toxic  agencies,  from 
cholera  or  from  other  diseases.  It  may  also  ensue 
after  irritation  or  injury  by  a  catheter,  or  after 
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severe  alidominal  injuries  or  operations,  es|jecially 
when  followed  by  acute  peritonitis.  Extensive 
liurns  are  sonictinies  associated  with  suppression. 
In  many  of  these  conditions  suppression  must  lie 
regarded  as  a  symptom  produced  reflexly  through 
the  nervous  system,  btit  in  di[)htheria  and  in  scarlet 
lever  it  may  result  from  irritation  of  the  renal 
epithelium  by  toxins,  comparable  to  the  irritation 
of  mineral  acids,  turpentine,  and  cantharides.  The 
symptoms  of  non-obstructive  suppression  usually 
follow  a  rapid  course  ;  acute  urseniic  symptoms, 
severe  vomiting,  headache,  convulsions,  and  coma 
cause  death  within  two  or  three  days. 

When  suppression  occurs  as  a  symptom  of  hysteria, 
the  clinical  aspect  is  far  less  grave;  the  arrest  of 
the  excretion  of  urine  is  as  complete  as  in  the  other 
varieties,  but  it  is  accompanied  by  persistent  vomit- 
ing of  fluid  which  contains  an  appreciable  quantity 
of  urea.  This  condition  ordinarily  terminates  with 
polyuria.  These  attacks  may  be  repeated,  and 
I  hey  ma)'  alternate  with  other  hysterical  manifesta- 
tions. Hysterical  suppression  does  not  entail  risk 
<  if  umjmia. 

Tkf.a  imicn  r. — This  necessarily  depends  upon 
I  he  cause  of  the  suppression.  The  ohslnutivc  forms 
.Me  occasionally  amenable  to  surgical  measures, 
which  should  be  undertaken  early,  before  the  onset 
■>f  muscular  twitchings.  In  the  iton-obstruclive 
\arieties,  especially  when  due  to  congestive  or 
inflammatory  affections  of  the  kidneys,  hot  baths 
ind  other  sudorific  treatment  are  usually  beneficial, 
ind  hydragogue  purgatives  maybe  employed.  It  is 
iniporlanl  to  avoid  the  use  of  all  diuretic  remedies. 
Ilysleriail  suppression  is  best  treated  with  anli- 
-pasmodics  ;  no  attempt  should  be  made  to  check 
I  he  vomiting.  Nestok  Tik.^RD. 

Ub^OSTEALITH.    Ay  Concretio.ns,  p.  329.- 

URTICARIA.— SYiNON.  :  Ciiidosis;  Xettlerash  ; 
!■  r.  Urticdin:  ;  Ger.  Ncsselaiissi/ilas^. 

DiCEi.N'iTiON. — Urticaria  is  an  eruption  accom- 
p.inied  by  sensations  of  stinging,  itching,  and 
liurning,  like  tiiose  produced  by  the  sting  of  a 
nettle,  and  is  characterised  by  the  formation  of 
w  heals. 

.SVMP I  (IMS.— Urticaria  is  a  very  common  dis- 
l  ase,  and  is  remarkable  for  its  vei'y  variable  and 
ingitix  e  character,  and  for  the  great  variety  of  cir- 
l  umstances  under  which  it  is  "developed.     In  all 

.ises,  however,  the  presence  of  wheals  or  some 

tpiivalent  eruption  is  pathognomonic  of  the  disease. 

The  wheal  consists  of  a  circumscribed  swelling  of 
ilie  skin,  attended  by  active  congestion  of" the 
\  .isciilar  layer  and  an  exudation  of  serum  into  the 
imuu-diate  neighlxMirhood  of  the  vessels.  This 
i  xudation  does  not  usually  extend  into  the  epidennic 
structures.    The  degree  of  swelling  is  very  variable, 

uid  depends  on  the  amount  of  exudation.  The 
occasional,  almost  sudden,  disappearance  of  these 
curious  formations  is  explained  by  the  close 
proximity  of  the  serous  exudation  to  the  absorbent 
vessels  ;  for  when  the  fluid  finds  its  way  into  the 

pidermis,  the  process  of  resorption  is  much  slower, 

!ih1  traces  of  the  inflammation  are  often  left  behind 
IT  several  days.  Usually  the  cenlral  part  of  a 
lully  developed  wheal  is  pale,  compared  with  the 
circumference.    This  is  said  to  be  due  to  the  in- 

■leased  pressure  of  the  exudation  at  that  point, 
vvhich  is  often  so  great  as  to  empty  the  capillaries 

'1   the  skin  :  it  may,   however,   be  caused   by  a 


spasmodic  contraction  of  the  mu.scular  coats  of 
the  vessels.  At  all  events,  vaso-motor  distur- 
bance is  always  present  in  the  formation  of  a 
wheal. 

The  size,  form,  and  general  appearance  of  the 
wheals  vary  greatly.  Sometimes  they  are  no  larger 
than  a  split  pea,  while  at  other  limes  they  may 
occupy  a  considerable  surface,  and  cause  much 
swelling  of  the  skin.  In  typical  examples  they  are 
round  or  oval  ;  not  infrequently  ihey  take  the  form 
of  streaks  or  irregularly  shaped  patches.  Sometimes 
the  only  eruption  con.sists  of  a  diffuse  erythematous 
bright  red  blush.  But  whatever  lie  its  form,  it  is 
very  evanescent,  and  liable  to  appear  and  disajipear 
almost  suddenly,  leaving  little  or  no  trace  behind. 
In  all  cases  the  subjective  phenomena  are  nearly  the 
same,  and  consist  in  excessive  itching,  tingling, 
stinging,  and  burning  sensations.  Sonietiiiies  the 
itching  preponderates,  at  other  times,  perhaps,  the 
stinging  and  burning  sensations  are  the  most 
marked,  for,  like  the  eruption  itself,  they  are  liable 
to  constant  change.  These  subjective  sensations  are 
by  no  means  always  proportional  to  the  amount  of 
visible  eruption,  and  often  remain  long  after  this  has 
disappeared.  The  rash  occasionally  appears  with 
a  sudden  outburst  all  over  the  body,  while  at  other 
times  it  is  developed  more  slowly,  and  appears 
.successively  on  different  parts.  It'is  roughly  sym- 
metrical, though  the  wheals  have  no  definite 
arrangement.  .Sometimes  the  mucous  membrane 
of  the  mouth,  tongue,  and  larj'nx  is  involved.  The 
sufferer  invariably  rubs  and  scratches  the  skin. 
This  greatly  aggravates  the  symptoms,  and  brings 
out  fresh  wheals  wherever  the  finger-nails  are  ap- 
plied, and,  in  severe  cases,  small  excoriations  and 
little  spots  of  coagulated  blood  may  be  seen  scat- 
tered about  the  skin  as  the  result  of  .scratching. 
An  ordinary  attack  of  urticaria  may  last  from  a  few 
hours  to  several  days,  and  in  chronic  forms  of  the 
disease  one  attack  follows  so  closely  on  another  as 
to  give  the  impression  that  they  are  continuous  ; 
this,  however,  is  not  the  case,  as  there  are  always 
remissions  and  exacerbations,  and  generally  short 
intervals  of  complete  freedom. 

/Etiology.  —  Urticaria  is  often  only  a  sympto- 
matic rash,  and  difliers  also  from  most  other 
eruptions  in  the  fact  that  it  is  a  frequent  attendant 
upon  other  diseases  of  the  skin.  The  circumstances 
under  which  it  is  commonly  met  with  may  be^ 
divided  conveniently  into  five  groups:  (i)  It  is 
extremely  apt  to  complicate  other  irritable  affections 
of  the  skin,  such  as  scabies,  phlhiriasis,  prurigo, 
and  eczema.  This  is  especially  the  case  in  children. 
The  production  of  nettlerash  under  these  circum- 
stances is  due  to  reflex  action  set  up  by  scratching. 
(2)  The  bites  and  stings  of  poisonous  insects,  arid 
the  hairs  of  stinging  plants,  such  as  the  common 
nettle,  will  produce  in  some  people  pretty  severe 
local  attacks  of  urticaria  ;  a  bee-sting  will  some- 
time jiroduce  general  urticaria,  with  niuch  swelling 
of  the  face  and  limbs.  {3)  Nettlerash  produced  by 
irritation  of  some  part  of  the  mucous  tract  is  not 
uncommon,  and  belongs  also  to  the  group  of  reflex 
nervous  actions.  \Vc  often  meet  with  examples  of 
this  kind  dependent  on  uterine  irriladon  from 
pregnancy  and  other  causes  ;  also  in  children  who 
suflfer  from  worms.  (4)  Certain  kinds  of  food  are 
apt  to  produce  nettlcrxsh  ;  among  these  may  be 
specially  mentioned  shell-fish,  mushrooms,  acid 
wines,  and  many  kinds  of  fruit  :  bm  in  these  cases 
much  depends  on  the  idio.syncrasy  of  the  individual. 
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To  this  category  belong  the  red  rashes  which  are 
occasionally  produced  by  certain  drugs.  Among 
the  best  known  of  these  are  copaiba,  capsicum, 
turpentine,  cubebs,  and  quinine  {see  Drug-Erup- 
TIONS).  (5)  The  most  common  form  of  urticaria  is 
met  with  in  people  in  whom  it  is  impossible  to 
trace  a  definite  exciting  cause,  or  in  whom  the 
exciting  causes  are  trivial  and  various.  In  these 
cases  the  disease  is  distinctly  and  wholly  of  nervous 
origin,  and  occurs  in  people  whose  nervous  system 
has  been  overtaxed,  being  often  associated  with 
such  nervous  S)mptoms  as  neuralgia.  This  form 
of  the  disease  is  always  recurrent.  It  may  come  on 
with  great  regularity  at  a  certain  time  of  the  day, 
and  even  replace  neuralgia.  Urticaria  is  occasion- 
ally rheumatic. 

Varieties  of  Urticaria. — In  addition  to  the 
ordinary  form  there  are  three  principal  varieties  of 
urticaria:  (l)  Acute  febrile  urticaria;  (2)  Urti- 
caria papulosa  ;  (3)  Urticaria  pigmentosa. 

1.  AcuU  febrile  urticaria  is  an  idiopathic  affec- 
tion but  rarely  met  with.  It  is  ushered  in  with 
febrile  symptoms,  especially  headache  and  sickness  ; 
the  pulse  and  temperature  may  both  be  high,  and 
the  tongue  furred.  The  characteristic  feature  is  the 
suddenness  of  the  attack,  and  the  general  outburst 
of  red  rash,  which  may  cover  the  whole  of  the 
trunk,  face,  and  limbs,  and  produce  much  swelling 
of  the  skin.  The  mucous  membrane  is  also  liable 
to  be  affected.  This  is  especially  the  case  about 
the  fauces  and  throat,  which  become  suddenly 
swollen,  so  as  even  to  threaten  suflfocation.  The 
disease  may  be  distinguished  from  scarlet  fever  by 
the  suddenness  of  the  attack,  the  swelling  of  the 
skin,  and  the  subjective  sensations. 

2.  Urticaria  papulosa  is  a  disease  which  is  met 
with  chiefly  in  children,  and  is  commonly  known  as 
lichen  urticatus  ;  it  is  very  obstinate,  usually  lasting 
for  several  years,  but  with  intervals  of  subsidence. 
The  itching  and  irritation  are  very  great,  especially 
at  night  ;  this  is  always  aggravated  by  the  scratch- 
ing of  the  patient.  The  eruption  consists  of  wheals 
mixed  with  permanent  pruriginous  papules,  which 
are  probably  the  result  of  urticarial  exudation  into 
the  cuticular  structures.  It  is  often  mistaken  for 
scabies,  but  does  not  especially  affect  those  parts 
of  the  body  which  are  liable  to  the  attacks  of  the 
latter  disease. 

3.  Urticaria  pigmentosa  is  a  peculiar  and  rare 
form  of  persistent  urticaria,  associated  with  buff- 
coloured  pigmentation  of  the  skin.  The  eruption 
appears  as  persistent  nodules,  and  red  measly- 
looking  patches,  mixed  with  yellowish  pigment- 
spots,  resembling  pityriasis  versicolor.  The  pecu- 
liarity of  the  colour,  and  the  persistence  of  these 
spots,  constitute  the  chief  characteristics  of  this  rare 
variety  of  urticaria.  Usually,  after  the  disease  has 
lasted  for  some  time,  the  neurotic  symptoms  subside, 
leaving  simply  raised  patches  of  yellowish  skin, 
either  with  or  without  nodules ;  but  the  more 
active  symptoms  may  be  reproduced  by  rubbing  and 
scratching. 

Treatment. — As  has  already  been  stated,  urti- 
caria, unlike  most  other  skin-diseases,  is  a  sympto- 
matic rash  rather  than  a  definite  disease.  That  it 
is  very  difficult  to  deal  with  is  proved  by  the  vast 
number  of  different  remedies  recommended  by 
writers  on  this  subject.  The  first  point  in  any 
given  case  is  to  ascertain  whether  there  is  any  de- 
finite local  cause  of  irritation  giving  rise  to  the 
nettlerash  ;  and  with  this  view  the  skin  should  be 


carefully  examined  for  bug-bites  and  pediculi, 
which  are  very  common  exciting  causes  among  the 
poorer  classes.  It  must  not  be  forgotten  that  the 
dye  or  dressing  of  the  underclothes  is  sometimes  a 
local  irritant  to  the  skin.  If  we  fail  to  find  any 
external  cause  of  irritation,  our  attention  should 
next  be  directed  to  the  alimentarj'  canal.  Worms 
in  children  are  not  an  infrequent  cause  of  urticaria, 
and  injudicious  feeding  may  be  also  mentioned  as 
occasionally  giving  rise  to  it  ;  therefore,  in  treating 
urticaria  of  this  kind,  a  careful  and  well-regulated  diet 
is  in  all  cases  indicated.  With  regard  to  medicines, 
those  are  most  efficacious  that  promote  the  process 
of  digestion  ;  one  of  the  most  generally  useful  is  a 
mixture  containing  carbonate  of  magnesium  and 
bicarbonate  of  sodium,  with  some  aromatic  or  bitter 
infusion,  taken  before  each  meal. 

Subacute  urticaria  of  the  ordinary  kind  produced 
by  poisoning  from  shell-fish  or  fungi  or  some  other 
poisonous  food  is  best  relieved  by  a  simple  emetic 
and  a  quickly  acting  saline  purge,  so  as  to  remove 
the  offending  matter  from  the  stomach  and  intestinal 
canal. 

A  large  proportion  of  cases  of  chronic  urticaria 
are  distinctly  of  neurotic  origin,  and  are  often  asso- 
ciated with  other  disturbances  of  the  nervous 
system.  Of  all  remedies  for  this  class  of  cases,  the 
most  generally  useful  is  complete  rest  both  of  mind 
and  body.  Of  medicines,  quinine  and  arsenic  may 
be  mentioned  as  often  beneficial,  especially  when 
the  attacks  are  of  a  periodic  character.  Complete 
change  of  air  sometimes  succeeds  when  all  other 
remedies  fail.  The  malady  is,  however,  always 
very  obstinate.  Robert  Liveing. 

USSAT,  in  Ariege,  France. — Thermal  saline 
and  sulphurous  waters.    See  Mineral  Waters. 

UTERUS,    Diseases    of.  —  Synon.  :  Fr. 

Maladies  de  P  Uterus  ;  Ger.  Krankheiteii  der 
Gebdrmiitter. 

The  diseases  of  the  uterus  will  be  considered  in 
the  following  sections  :  — 

Methods  of  Physical  Examination,  p.  18 10. 

General  ^Etiolog)'  and  Pathology,  p.  1813. 

Inflammatory' and  Congestive  Diseases,  p.  1813. 

Displacements,  p.  1816. 

Carcinoma,  p.  1818. 

Other  Tumours,  p.  1 820. 

Methods  of    Physical    Examination.  — 

I.  Digital  Examination. — Of  all  methods  of  exam- 
ining the  uterine  organs,  the  most  important  is  by 
the  finger  alone,  nor  is  the  necessary /arf;^^  eritditus 
by  any  means  easy  to  acquire.  In  this  country  the 
lateral  position  is  generally  adopted,  and,  except 
under  special  circumstances,  is  preferable  as  in- 
volving less  exposure  than  the  dorsal.  The  patient 
should  lie  on  her  left  side,  with  her  hips  as  near  the 
edge  of  the  bed  as  possible.  The  semi-prone 
position  is  the  most  convenient,  the  patient  lying 
more  or  less  on  her  face,  her  left  arm  being  placed 
behind  her  back,  her  knees  being  flexed,  the  upper 
one  more  so  than  the  lower.  A  good  position 
much  facilitates  a  complete  examination  of  the 
pelvic  cavity,  and  attention  to  these  details  is  never 
superfluous.  The  index  finger  of  the  right  hand  is 
now  carefully  introduced,  at  first  in  the  axis  of  the 
vaginal  outlet,  and  then  in  that  of  the  pelvic  brim. 
The  unimpregnaled  uterus  is  suspended,  as  it  were, 
at  the  top  of  the  vaginal  canal,  into  which  the 
cervix  projects.    The  latter  is  the  part  of  the  uterus 


UTERUS,  DISEASES  OF 


which  the  finger  first  reaches.  As  the  normal 
direction  of  the  uterus  corresponds  with  the  axis  of 
the  u|jper  part  of  the  pelvis,  or,  roughly  speaking, 
with  a  line  extending  from  the  umbilicus  to  the 
coccyx,  the  cervix,  in  a  healthy  state,  projects  into 
the  vagina,  and  points  backwards  towards  the 
sacrum.  Its  shape  varies  in  women  who  liave  had 
children,  and  in  the  unmarried  or  nuUiparous.  In 
the  latter  it  is  conical  or  nipple-shaped,  and  the 
i)|)eningof  the  os  uteri  is  felt  at  the  apex  of  the 
(  one,  as  a  circular  aperture  about  the  size  of  a  pea. 
The  anterior  and  posterior  boundaries  of  the  os 
uteri  are  known  as  the  lips  of  the  cervix,  and  tiiey 
are  very  lialjle  to  alterations  in  size,  becoming  con- 
t;ested  or  enlarged  under  various  morbid  states,  one 
often  to  a  greater  extent  than  the  other.  In  women 
who  have  borne  children  the  shape  of  the  cervix  is 
altered,  and  it  becomes  shorter  and  less  regularly 
conical.  The  os  is  also  changed  from  a  circular 
opening  into  a  transverse  fissure,  which  is  often 
more  or  less  nodular  and  irregular  at  its  edges,  from 
lacerations  ol  its  tissues  during  labour  ;  and  is  some- 
limes  sufficiently  open  to  admit  the  tip  of  the 
linger.  When  healthy,  the  mucous  membrane 
covering  the  cervix  is  smooth  and  velvety  to  the 
touch  ;  and  through  the  speculum  it  is  seen  to  be  of 
a  imiform  rose-pink  colour.  Under  various  morbid 
conditions  it  becomes  rougli,  granular,  stripped  of 
its  epithelium,  and  covered  with  hyiJcrtrophied 
[)apill:v,  and  these  alterations  are  of  much  import- 
ance from  a  diagnostic  point  of  view.  Having 
tscertained  the  conditions  of  the  cervix,  paying  par- 
licuiar  attention  to  its  size,  shape,  density,  and 
sensibility,  and  to  the  shape  of  the  os  uteri,  we  may 
next  proceed  to  examine  the  body  of  the  uterus, 
passing  the  finger  for  this  purpose  past  the  cervix 
into  the  vaginal  cu/-d£-sac  behind,  in  front,  and  on 
either  side  of  the  uterus.  In  this  way  we  feel 
whether  the  uterus  is  of  normal  size,  or  hyper- 
irophied,  as  it  often  is;  whether  it  is  painful  on 
pressure,  or  not  ;  whether  the  uterus  is  freely 
movable  by  the  finger,  as  it  ought  to  be  ;  or  whether 
it  is  fixed  and  immovable  in  any  part  of  its  contour, 
as  is  often  the  case  from  inflammatory  adhesion  in 
its  vicinity.  Then  again,  in  the  same  examination, 
we  ascertain  if  any  swelling  exists  in  any  part  of  the 
vaginal  tnl-<u-sa(,  in  front,  behind,  or  at  either 
side  ;  and  if  so  we  try  to  determine  its  form,  den- 
sity, mobility,  sensibility,  and  whether  it  is  attached 
lo  the  uterus,  or  is  independent  of  it— all  points  of 
importance  in  arriving  at  an  accurate  diagnosis. 

2.  Pa/piilion.  In  this  part  of  the  examination 
we  may  often  gain  much  assistance  by  combining 
abdoiniiia!  f'alpation  with  vaginal  examination. 
This  method  of  bi -manual  examination  is  always  of 
,,'reat  utility,  and  is  sometimes  indispensable  for  ac- 
curate diagnosis,  and  it  is  not  so  generally  practised 
IS  it  ought  to  he.  It  may  Ije  used  to  some  extent 
while  the  patient  is  still  lying  on  her  side,  the  left 
liand  being  passed  over  her  right  hip.  But  to 
practise  it  thoroughly  we  must  make  the  patient 
luin  over  on  to  her  back,  and  then  by  pressing 
down  the  abdominal  parietes  with  the  left  hand, 
acting  in  concert  with  the  examining  finger,  we 
may  thoroughly  explore  the  pelvic  cavity,  and 
ascertain  much  more  completely  the  form  and  re- 
lations of  any  tumour  within  it,  than  by  vaginal 
examination  alone.  In  some  cases  valuable  in- 
lormation  can  be  obtained  by  a  rectal  examination, 
especially  when  there  is  a  swelling  or  tumour  in 
Douglas's  pouch,  or  attached  to  the  posterior  part 


of  the  uterus,  which  may  often  be  more  accurately 
examined  in  this  way  than  per  vagina/)!.  Simple 
abdominal  palpation  is  often  necessary  in  investi- 
gating the  nature  of  any  tumour  supposed  to  be 
uterine.  This  is  best  carried  out  \>y  laying  the 
patient  on  her  back,  with  her  knees  elevated,  so  as 
to  relax  the  abdominal  parietes.  Percussion  may 
often  be  advantageously  combined  with  palpation. 
By  using  one  or  two  fingers  of  the  left  hand  as  a 
pleximeter,  and  percussing  with  the  right,  we  get  a 
dull  or  tympanitic  sound.  If  the  latter  is  marked 
where  there  is  much  abdominal  distension,  we 
know  that  it  indicates  bowel  distended  with  gas, 
and  that  there  is  probably  no  tumour.  If  there  be 
dulness  we  can  limit  its  area,  and  thus  verify  the 
results  of  palpation  by  mapping  out  any  abdominal 
swelling  met  with.  By  these  means  also  we  dis- 
cover the  existence  of  fluid,  either  free  in  the 
abdomen,  as  in  ascites,  or  contained  in  an  ovarian 
cyst,  the  presence  of  fluctuation  being  often  very 
readily  determined. 

3.  Use  of  the  Speciihtrn. — We  now  proceed  to 
consider  the  means  at  our  disposal  for  examining 
the  lower  segment  of  the  uterus  with  the  eye  ;  and 
from  the  re-invention  of  the  speculum  by  Recamier, 
in  the  early  part  of  the  present  century,  we  may 
date  the  commencement  of  the  accurate  study  of 
uterine  diseases.  Numerous  varieties  of  specula 
have  been  used.  One  often  employed  is  Cusco's 
bivalve  speculum  (fig.    l).     This  has  the  advan- 


FiG.  I. — Cusco's  bivah'e  speculum. 


tage  of  being  easy  to  introduce,  and  of  being 
adapted  for  either  a  capacious  or  a  narrow  vagina. 
It  exposes  the  cervix  well.  The  objections  to  it 
are  its  expense,  and  the  fact  that  the  metal  is  apt 
to  be  affected  by  various  applications  made  to  the 
cervix.  Personally  the  writer  prefers  the  tubular 
(Fergusson's)  speculum  (fig.  2),  made  of  glass  and 


til..  ::.  -  I- clgu^son's  >l)CLuIuni. 


covered  with  caoutchouc  ;  and  that  which  is  bevelled 
at  the  end  is  the  easiest  to  introduce,  and  the  best 
for  exposing  the  cervix.  For  cleanliness  and  bril- 
liancy of  illumination  nothing  can  equal  it.  It  is 
unafi'ecled  by  any  remedy  used  for  local  application, 
and  has  the  advantage,  which  is  wanting  in  all 
other  specula,  of  embracing  and  steadying  the 
cervix.  In  certain  cases  reijuiring  local  medication 
this  is  of  great  value.  The  objection  to  this  form 
of  speculum  is  its  fragility,  and  the  necessity  of 
having  instruments  of  various  sizes,  adapted  to 
vaginK  of  dift'erenl  dimensions.  Practitioners, 
therefore,  at  a  distance  from  surgical-instrument 
makers,  will  do  well  to  provide  themselves  with  the 
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more  expensive  instrument.  Another  form  of  spe- 
culum much  used  of  late  years,  and  in  some  cases 
superior  to  all  others,  is  the  '  duck-bill '  speculum 
(fig-  3)-    This  acts  on  the  principle  of  drawing 


Fig.  3. — The  duck-bill  speculum. 


aside  the  perineum  and  posterior  vaginal  wall,  so 
as  to  allow  air  to  distend  the  canal,  and  thus  expose 
the  cervix.  For  certain  operations  it  is  invaluable, 
and  is  most  valuable  even  in  ordinary  examinations 
if  the  practitioner  be  skilled  in  its  use.  Consider- 
able practice  is  required,  however,  to  employ  it 
satisfactorily,  and  it  has  the  further  drawback  of 
necessitating  the  assistance  of  a  second  person. 

The  passing  of  a  speculum,  without  pain,  is  an 
operation  requiring  some  little  practice  to  perform 
skilfully.  In  using  a  tubular  glass  speculum  we 
must  first  choose  one  corresponding  to  the  size  of 
the  vagina.  This  is  a  point  of  some  importance  ; 
for  the  attempt  to  pass  a  large  speculum  into  a  small 
vagina  causes  much  suffering  ;  and  if,  on  the  other 
hand,  too  small  an  instrument  be  used,  the  cervix 
is  not  properly  exposed.  The  patient  should  lie  in 
the  ordinary  lateral  position.  The  speculum 
should  then  be  taken  in  the  hollow  of  the  right 
hand,  its  bevelled  extremity  resting  on  the  under- 
surface  of  the  index  finger,  the  point  of  which 
should  project  a  little  over  its  edge,  so  as  to  guide 
it  through  the  ostium  vagince.  The  point  of  the 
finger  having  been  inserted  into  the  vagina,  the 
mouth  of  the  speculum,  the  centre  of  which  is 
grasped  gently  by  the  other  fingers  of  the  right 
hand,  is  held  by  the  left  hand,  and  the  instrument, 
guided  along  the  under-surface  of  the  right  index 
finger,  is  gently  insinuated  into  the  vagina,  pressing 
back  the  perinxum  as  it  enters.  When  it  is  fully 
introduced,  it  is  turned  gently  round  until  the  cervix 
is  well  exposed. 

By  the  speculum  we  can  speedily  recognise  any 
changes  in  the  cervix  and  os  uteri  ;  we  can  see  if 
the  mucous  membrane  covering  the  former  be  pale 
or  congested,  smooth  or  abraded,  or  perhaps 
covered  with  granulations  which  bleed  on  being 
touched.  The  character  and  amount  of  discharge 
should  be  noted,  and  it  may  be  wiped  away  with 
cotton  wool  held  in  the  speculum-forceps.  If  the 
discharge  come  in  great  measure  from  the  interior 
of  the  cervix  and  body  of  the  womb,  it  is  glairy, 
transparent,  and  very  tenacious,  and  it  may  often 
be  seen  oozing  out  of  the  os  uteri  like  white  of  egg. 
This  is  a  certain  sign  of  some  morbid  state  of  the 
mucous  lining  of  the  uterus.  If  the  discharge 
come  from  the  surface  of  the  cervix,  it  is  yellow 
and  purulent  in  appearance.  We  can  also  recognise 
any  abnormal  growth  that  exists  about  the  cervix, 
as,  for  instance,  small  gelatinous  polypi  which  have 
evaded  the  sense  of  touch. 

4.  Examination  with  the  Sound. — In  certain 
cases  in  which  more  accurate  information  regarding 
the  state  of  the  uterus  is  required,  other  accessory 
means  of  examination  are  used.    One  of  these  is 


the  uterine  sound  (fig.  4),  by  means  of  which  we 
can  explore  the  interior  of  the  uterus,  measure  its 
length,  ascertain  its  direction,  &c.    The  instrument 
is  a  thin  rod  of  flexible  metal,  which  can  be  bent 
into  any  desired  shape,  as  it  is  some-  a 
times  necessary  to  adapt  it  to  the 
altered  curve  of  the  uterine  cavity. 
Its  length  is  divided  into  inches  by 
means  of  small  notches  in  the  metal,  M 
and  at  two  and  a  half  inches  from  Ai 
its  point  is  a  small  knob,  indicating  Lf 
the   normal    length   of  the   healthy  H 
uterus.      In  introducing  the  sound,  [ 
the  index  finger  of  the  right  hand  is  I 
passed  into  the  vagina  until  its  tip  ; 
rests  on  the  opening  of  the  os  uteri, 
which  can   be  felt  as  a  dimple  or 
depression  at  the   extremity  of  the 
cervix.     The  handle  of  the  sound 
being  lightly  held  in  the  left  hand,  ! 
its  point,  previously  rendered  aseptic 
and  oiled,  is  guided  along  the  palmar 
surface  of  the  index  finger  of  the  ' 
right  hand,  until  it  enters  the  os  uteri. 
It  is  a  good  plan  to  pass  the  sound  . 
through  the  vagina  with  its  concavity  '\ 
looking  towards  the  perinseum,  and, 
after  it  has  entered  the  os,  to  turn  , 
it  gently  round,  so  that  its  further  \ 
progress  may  be  in  the  ordinary  direc- 
tion of  the  uterine  cavity.    It  is  now  : 
gently  pushed  on,  no  force  whatever  J 
being  used,  until  its  point  is  arrested 
by  the  fundus  uteri.    The  tip  of  the  ||I 
right  index  finger  is  now  placed  at 
the  OS,  and  withdrawn  in  contact  with  IBi 
the  sound,  so  that  the  exact  length  to 
which  it  has  entered  may  be  ascer-  |M 
tained.    Considerable  practice  is  re-  ^""^ 
quired  to  pass  the  sound  easily  and 
without  pain.    Gentleness  is  necessary  above  all, 
and  the  sound  should  be  coaxed  to  pass,  being 
withdrawn  if  any  resistance  is  met  with,  and  never 
pushed  on  by  force.    Sometimes  the  sound  will 
not  pass  in  the  ordinary  direction,  and  then  an 
endeavour  must  be  made  to  adapt  it  to  the  curve  of 
the  uterine  cavity,  by  bending  it,  or  by  passing  it 
with  its  concavity  backwards,  as  in  the  cases  of 
retroflexion.   The  kind  of  information  to  be  derived 
from  the  use  of  the  sound  will  be  best  appreciated 
when  treating  of  the  separate  diseases  of  the  uterus. 

5.  Dilatation  of  the  Cervix. — Another  mode  of 
examination,  sometimes  of  much  use,  is  the  dilata- 
tion of  the  cervix  by  sponge  or  laminaria  tents,  or 
by  Hegar's  dilators,  so  as  to  admit  of  the  introduc- 
tion of  a  finger,  and  complete  exploration  of  the 
uterine  cavity.  This  is  of  immense  service  in  cases 
of  profuse  menorrhagia,  when  the  existence  of  an 
intra-uterine  polypus,  or  portion  of  retained  pla- 
centa, is  suspected.  The  tent  is  a  mass  of  com- 
pressed sponge,  or  a  cylinder  of  Laminaria  digitata, 
sufficiently  small  to  enter  the  cervix,  where  it 
swells  by  the  imbibition  of  moisture,  and  in  doing 
so  expands  the  surrounding  tissues.  These  con- 
trivances ai^e  properly  now  rarely  used,  on  account 
of  the  difficulty  of  keeping  them  aseptic.  Hegar's 
dilators  are  a  series  of  graduated  uterine  bougies, 
made  of  vulcanite  or  metal,  one  of  which  is  inserted 
into  the  uterus  for  about  two  minutes,  beginning  with 
No.  I,  and  gradually  progressing  to  No.  23  or  24. 
By  this  means  comparatively  rapid  and  very  effective 
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dilatation  can  be  produced.  Careful  antiseptic  pre- 
<aulions  are  essential,  the  dilators  having  Ijcen 
thoroughly  boiled,  and  the  operation  must  be  per- 
formed untler  an  aniesthetic.  In  the  hands  of  an 
I  xjjert  this  is  the  best  method  at  our  disposal. 
Dilatation  of  the  cervix  is  an  operation  that  should 
not  be  undertaken  without  due  consideration,  as  it 
i^  occasionally  followed  b)-  considerable  irritation. 

General  /Etiology  and  Pathology.  .Much 
js  is  the  attention  which  has  been  paid  to  uterine 
disea.se  of  late  years,  the  opinions  of  the  profession 
ire  as  yet  far  from  being  decided  on  many  ele- 
mentary facts  connected  with  it.     It  is  beyond 
doubt  that  in  this  class  of  disease  there  are  a  series 
"I  symptoms  common  to  all  cases  alike,  such  as 
|iainin  the  lower  part  of  the  abdomen  and  back, 
inability   to    walk,    leucorrhoeal    discharge,  and 
disordered    menstruation.      If,   however,  modern 
writers  on  gynecology  are  consulted,  it  will  be  at 
"uce  seen  how  various  and  irreconcilable  are  the 
I  \planations  given  of  these  symptoms.    Thus  some 
liave  taught  tliat  in  intkimmation  and  congestion, 
'  ilher  of  ihe  cervix  alone,  or  of  the  body  or  lining 
membrane  of  the  uterus,  we  have  the  key  to  uterine 
palhcjlogy,  and  that  all  other  changes  detected  in 
I  he  uierus,  such  as  displacements  or  flexions,  are 
iierely  secondary  results  of  the  primary  aflection. 
I  )n  the  other  hand,  many  influential  gyn;\;cologists 
have  referred  all    uterine   disea.se  to  mechanical 
'  auses  :  these  consiclered  displacements  to  be  the 
[irimary  cause  of  nearly  every  morbid  state  of  the 
uterus,  intkimmation  and  congestion  being  merel)' 
econdary  results  ;  and  naturally  limited  their  treat- 
ment to  an  endeavour  to  replace  and  support  the 
uterus  in  its  normal  position.   The  want  of  .sufficient 
[laihological  study  of  morbid  states  of  the  uierus 
iccounts  for  these  varying  opinions,  which  aremucli 
lo  be  regretted  ;  for,  while  one  set  of  theorists  appl\- 
1  liemselves  to  an  endeavour  to  relieve  the  inflam- 
matory symptoms  which  they  find,  and  which  un- 
doubtedly generally  exist,  by  leeches,  rest,  and  suit- 
Me  local  applications,  they  are  apt  to  undervalue  and 
neglect  the  mechanical  means  by  which  the  di.splaced 
t)rgan  may  be  supported  ami  steadied,  on  which  their 
opponents  loo  exclusively  rely,  but  the  real  value  of 
which  it  is  impossible  lo  call  in  question.  Hence 
i'  follows  that  these  partial  and  one-sided  views 
Ic  ad  to  neglect  of  really  important  measures  in  one 
direction  or  the  other,    and    to   an    amount  of 
uncertainty  in  the  mind  of  the  profession  which 
materially  impedes  a  <lue  recognition  of  the  true 
miportaiKC  of  uterine  disease.    The  fact,  no  doubt, 
is  that  neither  of  these  opposing  views  is  entirely 
light,  l)ut  that  there  is  a  large  measure  of  truth  in 
doili.    Of  the  importance  of  inflammatory  condi- 
iiiuis  no  one,  who  impartially  studies  the  clinical 
lu--tory  of  cases  coming  under  his  care,  can  enteitain 
uiy  rea,sonable  doubt.      The  large,  tender,  and 
I  ongested  uterus,  with  its  thickened  and  hyper- 
I  ii'phied  walls,  the  inflamed  and  granular  mucous 
Miemhrane  covering  the  cervix,  and  pouring  out 
abundance  of  morbid  .secretion,  are  conditions  too 
obvious  to  be    overlooked,  and  which  are  very 
frequently  indeed  .associated  with  displacements, 
resulting  from  alterations  in  portions  of  the  hyper- 
trophied  and  overweighted  organ.     In  some  of  ihese 
cases  treatment  directed  to  the  original  inflammatorj- 
condition  may,  of  itself,  .suffice  to  eft'ect  a  cure  ;  in 
others  this  fails,  unless  attention  be  at  the  s.ame 
time  jxiid  to  the  secondary  displacements.    On  the 
other  hand,  it  is  equally  impossible  to  ignore  the 


occasional  remarkable  influence  of  a  simple  displace- 
ment in  producing  disease.  Who,  for  example, 
that  has  witnessed  the  long  chain  of  distressing 
.symptoms  following  a  traumatic  displacement,  such 
as  retroflexion  from  a  fall,  and  the  instantaneous 
relief  sometimes  following  the  introduction  of  a 
suitable  pessary,  can  doubt  this?  In  fact,  all  the.se 
conditions  act  and  re-act  on  each  other,  and  loo 
excessive  attention  to  one  sel  of  symptoms,  ba.sed 
on  theoretical  dogmas,  is  as  fallacious  in  uterine  as 
in  all  other  forms  of  disease. 

The  causes  of  uterine  disease  are  very  numerous. 
Among  the  most  common  may  be  mentioned  errors 
in  the  mode  of  life  consequent  on  the  habits  of 
modern  society,  such  as  tight-lacing,  want  of  proper 
exercise,  healed  rooms,  imprudence  during  men- 
struation, and  the  like.  By  far  the  most  prolific 
source  of  uterine  di.sease  is  to  be  found  in  the 
changes  in  the  uterus  consequent  on  parturition. 
Many  accidental  circumstances  are  apt  to  check  and 
arrest  the  involution  of  the  hyperlrophied  muscle- 
fibres  which  normally  occurs  after  delivery.  Hence 
the  uterus  remains  large,  congested,  heavy,  lender, 
and  in  the  condition  known  as  sub-involution,  its 
cavity,  as  measured  by  the  uterine  sound,  being 
elongated.  In  such  cases  the  .symptoms  of  uterine 
disease  creep  on  in.sidiously  after  abortion  or  child- 
bearing,  and,  in  a  large  proportion  of  cases,  it  will 
be  possible  to  trace  its  origin  to  this  source. 

I.  Inflammatory  and  Congestive  Dis- 
eases.—  Under  this  heading  we  may  consider 
together  those  morbid  states  of  the  uterus  which 
are  variously  described  under  such  terms  as  actt/e 
and  chro7!ic  metritis,  chronic  parenchymatous 
metritis,  areolar  hyperplasia,  acute  And  chronic  endo- 
metritis, cervical  endometritis,  chronic  itte?-ine 
catarrh,  granular  degeneration  of  the  cervix,  ulce?-a- 
tion  of  tlie  cervix,  congestion  of  the  uterus,  and 
others. 

This  course  involves  the  disadvantage  of  descri- 
bing together  diseases  which,  while  ihey  are  very 
generally  associated,  and  have  much  that  is  common 
in  their  symptomatology  and  treatment,  may  often, 
on  the  other  hand,  occur  separately,  and  require  im- 
portant modifications  in  their  management,  according 
to  the  particular  parts  of  the  uterus  affected.  It  is 
impossible,  however,  in  so  short  an  article,  to  dis- 
cuss their  individual  peculiarities,  as  would  naturally 
be  done  in  a  systematic  treatise. 

Acute  inflammatory  atTections  of  the  uterus, 
whether  of  its  body  or  of  its  lining  membrane,  are 
of  comparativeiy  rare  occurrence  when  unconnected 
with  the  puerperal  state  ;  and  if  a  contrary  opinion 
is  expressed  in  many  of  our  gynajcological  works,  il 
is  probably  liecau.se  various  other  inflammatory 
di.seases,  especially  localised  inflammations  of  the 
peritoneum  and  cellular  tissue  near  the  uterus,  h.ave 
been  confounded  with  inflammations  of  the  uterus 
itself.  No  practical  harm  will  result,  therefore,  if 
we  limit  ourselves  Ui  the  consideration  of  the  more 
chronic  conditions  which  are  of  such  common 
occurrence,  and  produce  such  important  conse- 
quences, (^ne  of  the  most  common  is  undoubtedly 
congestion  of  the  uterus,  associated  with  enlargement 
of  its  vessels,  and  very  often  leading  secondarily  to 
more  important  and  lasting  disease,  such  as  inflam- 
mation of  its  lining  membrane,  and  the  condition 
described  as  areolar  hyperplasia  or  chronic  paren- 
chymatous metritis. 

-I'.rioLOGv  AND  Anatomical  Characters. — 
The  causes  of  such  congestions  are  verj"  numerous. 
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and  indeed  they  occur  normally  in  connection  with 
every  menstrual  period,  and  may  readily  be  per- 
petuated.   By  far  the  most  important,  however,  is 
some  interference  with  the  proper  involution  of  the 
uterus  after  delivery  or  abortion,  to  which  a  large 
proportion  of  such  disease  may  be  traced.    If  such 
congestion  continue  to  be  repeated,  whatever  be 
its  cause,  it  very  often  leads  to  inflammation  of  the 
mucous  membrane  lining  the  cervix  or  body  of  the 
uterus  ;  and  then  the  diseases  known  as  corporeal 
and  cervical  endometritis  are  established,  which  are 
of  much  importance.    In  these  the  largely  deve- 
loped glandular  structures  of  the  mucous  membrane 
are  the  parts  chiefly  involved.    On  microscopical 
examination  they  are  found  altered  in  character, 
dilated  at  their  mouths,  and  pouring  out  abundantly 
the  transparent  glairy  mucus  which  is  so  charac- 
teristic of  these  aff'ections.    The  villi  of  the  cervix, 
both  those  within  the  canal  and  on  its  exterior, 
become  altered,  stripped  of  their  epithelium,  and 
eventually  hypertrophied.     These    enlarged  and 
abraded  papillae  on  the  surface  of  the  cervix,  when 
seen  through  the  speculum,  form  the  characteristic 
red,  strawberry-like  abrasions  round  the  os,  which, 
under  the  name  of  ulceration,  have  formed  so 
fruitful  a  subject  of  controversy  in  uterine  disease. 
The  detection  of  this  condition — which  is  in  no 
sense  of  the  word  an  ulceration,  since  the  epithelium 
is  the  only  structure  destroyed — is  of  much  im- 
portance from  a  diagnostic  point  of  view,  but  chiefly 
as  leading  to  a  knowledge  of  the  more  deep-seated 
changes  which  have  produced  it  as  a  secondary  re- 
sult, which  are  themselves  beyond  the  sphere  of 
observation,  but  which  are  truly  at  the  root  of  the 
evil.    Hence  the  granular  and  abraded  state  of  the 
cervix  must  be  looked  upon  as  a  mere  indication  of 
disease  elsewhere,  not  as  being  in  itself  a  primary 
disease.    Moreover,  it  is  to  be  noted  that  many 
apparent  abrasions  of  the  cervix  are  really  due  to 
laceration  of  its  tissue,  and  eversion  of  its  altered 
lining  membrane,  a  condition  which  can  only  be 
satisfactorily  made  out  when  the  duck-bill  speculum 
is  used. 

In  more  advanced  stages  of  these  inflammations 
of  the  mucous  membrane  deeper-seated  alterations 
occur.  The  glands  become  obliterated  or  atrophied, 
and  sometimes  undergo  cystic  degeneration  ;  and 
the  whole  mucous  membrane  may  become  adherent, 
stripped  of  its  epithelium,  covered  with  granula- 
tions, or  finally  converted  into  a  layer  of  connective 
tissue  covered  with  polymorphous  cells  (Klebs).  In 
no  long  time,  moreover,  other  morbid  states  of  the 
uterus  are  developed.  The  organ  becomes  enlarged 
and  tender  to  touch,  and  very  often  there  is  more 
or  less  forward  or  backward  displacement.  The 
cervix  especially  is  apt  to  be  hypertrophied,  the  os 
patulous,  much  leucorrhoeal  discharge  is  present, 
and  all  the  distressing  chain  of  symptoms  accom- 
panying confirmed  uterine  disease  is  established. 
Pathologically,  this  enlarged  and  tender  .state  of 
the  body  and  cervix  of  the  uterus  is,  by  most  recent 
writers,  believed  to  depend  on  excessive  growth 
of  the  connective  tissue,  associated  with  vascular 
hypersemia  and  hyperaesthesia  of  the  nerves.  It 
should  be  remembered,  however,  that  it  is  identical 
with  the  condition  commonly  described  as  chronic 
vtetritis,  the  essentially  inflammatory  origin  of  which 
has  long  been  an  axiom  in  gynaecology. 

Symptoms. — The  symptoms  accompanying  these 
morbid  states  of  the  uterus  are,  in  a  great  measure, 
those  which  are  common  to  a  large  number  of 


uterine  complaints.  Pain  in  the  lower  part  of  the 
abdomen  and  back,  increased  by  exercise  of  any 
kind  ;  pain  in  defsecation  or  micturition,  and,  in 
married  women,  on  sexual  intercourse  ;  profuse 
glairy,  tenacious,  or  purulent  discharge,  in  old- 
standing  cases  very  abundant  ;  disordered  men- 
struation, either  scanty  or  irregular,  or  more  often 
profuse,  and  frequently  very  painful  ;  and  eventu- 
ally, if  the  true  character  of  the  disease  be  not 
recognised,  a  long  and  distressing  catalogue  of 
general  symptoms,  such  as  dyspepsia,  hysteria, 
sickness  or  vomiting,  headache,  and  others  too  pro- 
tean in  their  character  to  be  described,  are  among 
those  which  are  most  commonly  observed. 

The  conditions  met  with  on  physical  examination 
vary  with  the  duration  and  extent  of  the  disease, 
and  the  tissues  of  the  uterus  chiefly  implicated.  In 
the  simpler  cases  the  uterus  is  merely  somewhat 
heavy  and  enlarged,  and  tender  to  the  touch.  When 
there  is  cervical  or  corporeal  endometritis  to  any 
extent,  the  cervix  is  somewhat  puffy  and  enlarged, 
and  the  external  os  patulous,  so  that  the  sound 
passes  easily  ;  and,  in  the  same  way,  a  dilated 
state  of  the  cervical  canal  and  internal  os  is  recog- 
nised. Very  generally  also  the  surface  of  the  cervix 
is  rough,  granular,  and  greatly  abraded,  bleeding  on 
being  touched,  while  strings  of  the  characteristic 
gelatinous  discharge  are  seen  to  exude  from  the 
OS,  and  the  cervix  may  be  extensively  fissured. 
Lastly,  on  bi-manual  examination,  in  the  more 
chronic  and  confirmed  cases,  the  whole  uterus  will 
be  found  to  lie  distinctly  enlarged,  probably  some- 
what elongated  when  measured  by  the  sound,  and 
very  commonly  the  subject  of  some  of  the  forms  of 
displacement  to  be  presently  described. 

Prognosis. — The  prognosis  of  these  diseases 
must,  of  course,  depend  on  their  extent  and  dura- 
tion. In  their  earlier  stages  they  are  readily 
susceptible  of  improvement  and  cure.  In  old- 
standing  cases,  which  have  lasted  for  years,  and 
produced  all  the  local  and  general  results  above 
described,  the  treatment  is  surrounded  with  diffi- 
culties, and  the  prospect  is  far  from  encouraging. 
It  is  of  such  states  that  Scanzoni  speaks  when  he 
says,  '  We  do  not  remember  a  single  case  in  which 
we  have  cured  an  abundant  uterine  leucorrhoea  of 
several  years'  standing ' — a  dictum  which  was 
doubtless  true  with  reference  to  the  methods  of 
treatment  generally  employed,  but  which  fortu- 
nately cannot  be  endorsed  by  those  who  have  em- 
ployed more  radical  means  of  cure  applied  directly 
to  the  seat  of  the  disease. 

Treatment.  —  The  treatment  resolves  itsell 
into  general  and  local.  With  regard  to  the  former, 
the  indications  are  to  do  all  in  our  power  to  improve 
the  nutrition  and  general  health  by  ordinary  means 
of  treatment,  such  as  attention  to  diet,  fresh  air, 
and  the  administration  of  appropriate  remedies,  of 
which  such  drugs  as  quinine,  small  doses  of  arsenic 
or  strychnine,  various  ferruginous  preparations, 
and  bromide  of  potassium,  either  alone  or  in  com- 
bination with  other  remedies,  especially  when  there 
is  much  nervous  irritability,  are  among  the  most 
generally  useful.  In  old-standing  cases  resort  to 
some  of  the  Continental  watering-places  is  occa- 
sionally of  much  service.  These  points,  however, 
all  depend  on  general  principles,  and  cannot  be 
further  dwelt  upon.  Among  the  local  measures, 
one  of  the  first  and  most  important  to  attend  to  is 
rest.  If  moving  about  produce  pain,  repose  in  the 
recumbent  attitude  ought  certainly  to  be  enforced, 
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and  in  recent  and  acute  cases  it  should  be 
absolute.  In  chronic  cases  continuous  rest  leads  to 
the  evils  of  deterioration  of  the  general  heath,  and 
the  risk  of  acquiring  habits  of  chronic  invalidism. 
This  must,  then,  be  decided  by  the  exigencies  of 
the  particular  case,  and  the  judgment  of  the  prac- 
titioner. Generally,  some  daily  gentle  exercise, 
short  of  fatigue,  should  be  advised,  such  as  walking 
a  little  distance,  driving  in  an  easy  carriage  or 
bath-chair,  or  sitting  in  the  open  air.  We  may 
safely  assume  that  exercise  which  does  not  produce 
or  increase  pain  is  doing  good. 

In  cases  of  simple  hypersemia,  especially  when 
not  of  old  standing,  and  when  the  uterus  is  tender 
to  the  touch,  the  local  abstraction  of  blood  is  often 
of  marked  benefit.  This  may  be  effected  either  by 
applying  from  two  to  four  leeches  to  the  cervix 
through  a  cylindrical  glass  speculum,  or,  still 
better,  by  puncturing  the  cervix  with  a  scarificator 
made  for  the  purpose.  Another  very  effectual 
means  of  relieving  congestion  and  tenderness  of 
the  uterus  is  the  use  of  pledgets  of  cotton  wool,  to 
which  a  string  is  attached,  thoroughly  soaked  in 
glycerine,  or  in  equal  parts  of  simple  glycerine  and 
glycerine  of  ichthyol.  If  one  of  these  is  introduced 
into  the  vagina  at  night,  and  removed  by  means  of 
the  string  in  the  morning,  it  will  be  found  to  pro- 
duce an  abundant  watery  discharge  which  saturates 
the  linen  of  the  patient.  Great  relief  is  thus  given, 
and  there  is  hardly  any  form  of  congestive  uterine 
disease  which  is  not  benefited  by  this  treatment, 
which  most  women  can  apply  for  themselves.  The 
glycerine  pledgets  may  be  used  every  night,  and 
they  do  not  interfere  with  other  modes  of  treatment. 
Continuous  irrigations  of  hot  water  at  I  Io°,  night 
and  morning,  are  also  most  serviceable,  but  to  he 
of  use  not  less  than  from  one  to  two  gallons  must 
be  used,  with  a  suitable  cistern-syringe.  When 
properly  applied  these  give  immense  relief.  When 
the  uterus  is  enlarged  as  well  as  tender,  much  bene- 
fit may  be  derived  from  the  application  of  a  pledget 
of  iodised  cotton  to  the  cervix  once  a  week.  This 
should  be  passed  through  the  speculum,  and  re- 
tained in  position  by  a  large  pledget  soaked  in 
glycerine.  It  rarely  causes  pain  ;  if  it  do,  it  should 
be  at  once  removed  ;  and  it  often  remarkably  re- 
duces the  size  of  the  subinvoluted  and  hyper- 
trophied  womb. 

When  there  is  evidence  of  endometritis,  cervi- 
cal or  corporeal,  other  treatment  is  required.  Now 
the  desideratum  is  the  application  of  alterative 
remedies  to  the  diseased  mucous  membrane,  not 
with  the  view  of  destroying  it,  but  of  so  modifying 
its  circulation  and  nutrition  as  to  set  up  healthy 
action.  The  want  of  success  so  common  in  treating 
these  cases  may  be  traced  to  the  fact  that  remedies 
have  not  been  applied  directly  to  the  interior  of  the 
cervix  or  uterus,  but  that  practitioners  have  con- 
tented themselves  with  treating  the  abraded  or  granu- 
lar condition  of  the  cervix,  thus  leaving  the  real  seat  of 
the  disease  untouched.  Of  late  years  much  advance 
has  been  made,  and  we  need  not  now  talk  of  these 
chronic  inflammatory  affections  of  the  lining  mem- 
brane of  the  uterus  in  the  same  hopeless  strain  as 
before.  One  of  the  earliest  modes  of  intra-uterine 
medication  was  the  injection  of  fluids  into  the 
uterine  cavity,  such  as  tincture  of  iodine,  or  solu- 
tions of  nitrate  of  silver.  It  was  soon  found  that 
such  injections,  when  the  cervix  had  not  been 
previously  dilated,  were  apt  to  be  followed  by  very 
alarming  and  dangerous  symptoms  ;  and  it  is  now 


generally  admitted  that  they  are  inadmissible,  un- 
less the  cervix  has  been  previously  dilated.    This  in 
itself  is  a  procedure  not  to  be  lightly  undertaken  ; 
and  to  repeat  it  frequently  for  a  length  of  time — as 
would  be  essential  in  the  treatment  of  these  chronic 
cases — would  be  altogether  out  of  the  question. 
Some  other  method  of  attaining  the  desired  object 
is    therefore   necessary,    and    this   we  obtain  in 
perfection  in  the  local  application  of  the  desired 
alteratives  on  suitable  probes  covered  with  a  thin 
layer  of  cotton  wool.    By  this  means  we  can  reach 
the  mucous  membrane  at  any  part  of  the  uterine 
cavity,  and  apply  our  remedies  to  it,  without  the 
necessity  of  any  preliminary  dilatation.    The  probes 
used  by  the  writer  are  made  of  flexible  metal 
(fig.  5),  attached  to  a  wooden  handle,  and  of  such 
a  size  that,  when  tightly  wrapped  round  with  a  thin 
film  of  wool,  they  are  not  thicker  than  an  ordinary 
uterine  sound.    They  are  covered  by  teasing  out  a 
small  portion  of  wool,  which 
is  flattened  between  the  palms 
of  the  hands.    The  probe  is  then 
dipped  in  water,  to  cause  the 
wool  to  adhere,  and  by  twisting 
round  the  handle,  the  wool  being 
held  between  the  forefinger  and 
thumb  of  the  left  hand,  the  wool 
is  smoothly  and  firmly  wrapped 
round    it.      A    little  practice 
enables  us  to  effect    this  with 
great  neatness.    The  cervix  being 
generally  abnormally  patulous, 
there  is  no  difficulty  in  passing 
the  probe  through  the  os,  pre- 
viously exposed  by  the  specu- 
lum, so  as  to  reach  the  entire 
uterine  cavity.    The  writer  is  in 
the  habit  of  using  a  mixture  of 
equal  parts  of  crystallised  car- 
bolic acid  and  glycerine,  as  a 
local  alterative,  than  which,  he 
believes,  there  is  no  better  appli- 
cation.    Others,  however,  em- 
ploy tincture  of  iodine,  iodised 
phenol,  or  strong  solutions  of 
nitrate  of  silver  ;  or  they  even,  as  recommended  by 
Courty  of  Montpellier,  pass  a  solid  piece  of  nitrate 
of  silver  into  the  uterine  cavity,  leaving  it  there  to 
melt  and  flow  over  the  mucous  membrane.  The 
writer  first  swabs  out  the  uterine  cavity  with  one 
or  two  probes  covered  with  dry  wool,  so  as  to 
remove  the  glutinous  discharge  as  nmch  as  possible, 
and  then  passes  in  another  probe,  covered  with  the 
carbolic  solution,  so  as  to  paint  over  the  lining 
membrane  of  the  cervix  and  body  of  the  uterus,  the 
external  abrasions  on  the  cervix  being  subsequently 
swabbed  over  with  the  same  solution.    This  rarely 
gives  rise  to  any  pain  or  discomfort,  and  may 
be  combined  with  the  other  plans  of  treatment 
already   mentioned.     Intra-uterine  medication  is 
most  useful  in  the  week  immediately  succeeding 
menstruation,  when  the  superficial   layer  of  the 
mucous  membrane  has  been  shed.     If  used  too 
near  the  advent  of  the  next  period  it  may  prove 
too  irritating,  and  may  bring  on  menstruation  pre- 
maturely.   As  a  rule,  two  applications,  at  intervals 
of  a  few  days,  in  the  early  part  of  the  inter-menstrual 
interval  are  amply  sufficient,  and  it  may  be  neces- 
sary to  continue  the  treatment  for  many  weeks  or 
months.    The  writer  has  found  the  application  of 
the  negative  pole  of  a  galvanic  current,  through  a 
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carefully  insulated  sound,  a  still  more  efficient  and 
much  more  rapidly  effectual  method  of  intra-uterine 
medication.  Some  three  or  four  applications  of 
about  lOO  milliamperes  will  often  effectually  cure 
an  intra-uterine  leucorrhoea  of  long  persistence. 
Unfortunately  this  is  a  method  of  treatment  that  is 
not  generally  applicable,  since  it  requires  an  expen- 
sive plant,  and  very  considerable  practical  experi- 
ence, in  order  that  it  may  be, safely  and  efficiently 
used.  Should  laceration  of  the  cervix  and  ectropion 
exist,  Emmett's  operation  of  trachelorrhaphy  may 
be  indicated.  In  very  severe  and  obstinate  cases 
of  this  kind  Recamier  used  to  scrape  the  uterine 
mucous  membrane  with  a  curette,  so  as  to  remove 
the  granulations,  especially  when  there  was  much 
metrorrhagia,  and  where  there  was  reason  to  sus- 
pect the  existence  of  a  granular  condition  of  the 
intra-uterine  mucous  membrane.  This  operation, 
'  curettement '"  or  '  curetting,' has  been  much  used 
of  late  years  in  such  cases,  as  well  as  in  chronic 
metrorrhagia.  With  strict  antiseptic  precautions 
it  is  quite  safe  and  often  effective.  For  its  exact 
technique  the  reader  must  be  referred  to  treatises 
on  operative  gynecology.  The  Dublin  physicians 
recommend  the  application  of  fuming  nitric  acid, 
the  cervix  having  been  first  dilated.  This  is  a  very 
strong  measure,  which  we  would  not  willingly 
adopt ;  but  it  is  only  fair  to  say  that  in  the  cases  in 
which  the  writer  has  used  it  he  has  found  it  exceed- 
ingly useful.  Valuable  as  intra-uterine  medication 
certainly  is  in  suitable  cases,  it  should  never  be 
rashly  or  indiscriminately  employed,  and  the  writer 
would  strongly  insist'  that,  before  resorting  to  it, 
we  should  satisfy  ourselves  that  the  uterus  is  likely 
to  bear  it  with  impunity.  Whenever,  therefore, 
there  is  much  tenderness  of  the  womb  on  being 
touched,  even  when  the  case  is  otherwise  suitable, 
the  writer  deems  it  advisable  first  to  remove  the 
congested  condition  by  rest,  the  local  abstraction  of 
blood,  the  use  of  glycerine  pledgets,  hot-water  irri- 
gations, and  other  appropriate  means  ;  and,  above 
all,  the  slightest  evidence  of  any  concomitant  mis- 
chief or  irritation,  recent  or  of  old  standing,  in  the 
neighbourhood  of  the  uterus,  as  shown  by  tender- 
ness on  pressure  in  the  region  of  the  broad  liga- 
ments, or  fixity  of  the  uterus,  should  be  an  absolute 
contra-indication. 

2.  Displacements. — Under  this  head  we  have 
to  discuss  a  variety  of  diseases  which  have  furnished 
a  fruitful  theme  for  controversy  among  gynecolo- 
gists. Practically,  physicians  have  divided  them- 
selves into  two  great  schools  with  regard  to  these 
affections.  One  of  these  schools  teaches  that  devia- 
tions of  the  uterus,  in  whatever  direction  they  occur, 
whether  forwards,  backwards,  or  to  either  side  (for 
descent  of  the  uterus  is  of  a  different  character,  and 
must  be  separately  discussed),  form  of  themselves 
serious  maladies  accompanied  by  definite  symptoms  ; 
and,  as  a  logical  deduction,  that  their  treatment 
should  primarily  consist  in  the  endeavour  to  replace 
the  dislocated  uterus  in  its  normal  position,  and 
to  maintain  its  position  by  mechanical  contrivances 
known  as  pessaries.  The  other,  and  much  larger, 
school  holds  that  versions  or  flexions  are  not  per  se 
the  cause  of  the  undoubted  symptoms  which  are 
met  with  in  the  cases  in  which  they  are  found  to  be 
present ;  that  flexions  may,  and  often  do,  exist, 
without  giving  rise  to  any  symptoms  at  all ;  that  in 
all  cases  the  symptoms  may  be  traced  to  the  uterine 
engorgements  and  congestions  which  accompany 
the  deviations,  and  are  their  primary  cause  ;  and 


that,  therefore,  it  is  unnecessary  to  pay  attention  to 
the  displacement,  which  may  be  left  to  itself,  while 
associated  conditions  are  remedied  by  appropriate 
treatment.  As  is  generally  the  case  in  all  such 
controversies,  it  is  probable  that  neither  side  is 
entirely  in  the  right,  and  that  the  truth  is  to  be 
found  between  the  two.  It  is  certain  that  in  some 
cases,  and  under  certain  peculiarities  of  constitution, 
flexions  produce  symptoms  which  cannot  be  ex- 
plained by  the  accompanying  condition  of  the 
uterine  structures,  which  can  only  be  relieved  by 
mechanically  supporting  the  dislocated  womb,  and 
frequently  are  so  relieved  in  the  most  remarkable 
manner.  It  is  unquestionable,  however,  that  marked 
flexions  often  exist  without  producing  any  appre- 
ciable symptoms  ;  and  as  these  are  only  found  out 
accidentally,  when,  from  some  other  cause,  an 
examination  is  made,  it  is  not  improbable  that  such 
cases  are  much  more  common  than  is  generally 
supposed.  Upon  the  whole,  the  writer  is  inclined 
to  think  that  displacements  are  rather  the  result 
than  the  cause  of  the  associated  morbid  state  of  the 
uterus,  and  that  one  of  the  chief  elements  of  treat- 
ment is  to  get  rid  of  the  congested,  hypertrophied, 
or  sub-involuted  state  of  the  organ  which  produces 
them.  But,  even  if  this  be  admitted,  it  by  no 
means  follows  that  proper  mechanical  support  is 
not  needed.  Far  from  this  being  the  case,  the 
writer  believes  it  to  be  of  the  greatest  possible  value 
in  supporting  and  steadying  the  overweighted  and 
misplaced  organ,  thereby  facilitating  the  removal  of 
its  morbid  states,  as  well  as  relieving  its  most  urgent 
symptoms. 

Properly  speaking,  displacements  of  the  uterus 
should  be  divided  into  two  classes,  versions  and 
flexions.  In  the  former  the  body  of  the  uterus 
retains  its  normal  shape,  but  not  its  normal  direction, 
the  entire  organ  being  displaced  either  forwards 
{ante-version),  backwards  {retro-version),  or  to  one 
side  {latero-version).  In  the  latter  the  shape  of 
the  uterus  is  altered,  and  its  body  is  more  or  less 
acutely  bent  over  the  cervix  in  the  form  of  a  retort, 
producing  the  analogous  conditions  of  ante-flexion, 
retro-flexion,  or  latero-flexion.  But  these  states  are 
very  closely  related  to  each  other.  Very  often  they 
are  combined,  they  arise  from  similar  causes,  and 
they  produce  similar  results.  For  the  sake  of  brevity, 
therefore,  they  will  be  discussed  together. 

MwoixiGY  AND  Pathology. — In  order  to  under- 
stand how  uterine  displacements  are  produced,  it  is 
necessary  to  remember  the  means  by  which  the 
uterus  is  maintained  in  its  natural  position.  In  the 
healthy  state  the  uterus  is  situated  high  in  the  pelvic 
cavity,  its  fundus  projecting  somewhat  above  the 
plane  of  the  pelvic  brim,  to  the  axis  of  which — that 
is,  to  a  line  drawn  from  the  umbilicus  to  the  coccyx 
— its  own  axis  corresponds.  It  is  maintained  in 
this  position  partly  by  the  muscular  column  of  the 
vagina  below,  on  which  it  is,  as  it  were,  poised  ; 
partly  by  the  folds  of  the  peritoneum  forming 
Douglas's  pouch  behind,  especially  that  portion  of 
them  called  the  utero-sacral  ligaments  ;  and  partly 
by  fibrous  portions  of  pelvic  fascia  in  front,  attached 
to  the  pubes  and  passing  by  the  side  of  the  bladder. 
These  are  fixed  to  the  uterus  above  the  points  of 
junction  of  the  cervix  and  body,  which  is,  there- 
fore, the  part  of  the  organ  least  liable  to  change 
of  position,  and  that  at  which  flexions  almost  in- 
variably take  place.  The  fundus  and  body  are 
much  more  mobile,  but  their  movements  are  some- 
what controlled  by  the  round  ligaments  in  front 


UTERUS,  DISEASES  OF 


and  the  broad  ligaments  at  the  side.  The  shape  of 
the  uterus  is  further  maintained  by  the  well-marked 
inherent  rigidity  of  its  tissue,  and  when  this  is 
altered  by  disease,  as  by  congestion,  sub-involution, 
and  the  like,  displacements  are  much  more  apt  to 
occur.  The  axis  of  the  uterus  is  naturally  apt  to 
alter  its  position  under  various  conditions.  Thus  it 
falls  less  or  more  forwards,  according  as  the  bladder 
is  distended  or  otherwise.  The  uterus  is  also  so 
placed  that  it  ascends  or  descends  with  more  or  less 
freedom,  and,  as  it  does  so,  its  axis  corresponds 
with  the  axis  of  the  pelvis  at  the  particular  level 
of  that  part.  This  fact  goes  far  to  explain  why 
similar  causes  should  at  one  period  produce  a 
forward,  and  at  another  a  backward,  displacement. 
The  causes  of  displacements  are  chiefly  any  con- 
ditions which  weaken  the  supports,  or  the  resisting 
power,  of  the  uterus.  They  are,  therefore,  most 
frequently  found  in  association  with  the  results  of 
parturition — sub-involution,  congestion,  hyperplasia, 
and  endometritis — which  all  diminish  the  inherent 
tonicity  of  the  uterine  walls,  as  well  as  weaken  its 
supports,  and  prevent  its  regaining  its  natural  shape 
when  accidentally  altered.  The  displacement  itself 
may  be  caused  or  favoured  by  a  variety  of  conditions, 
such  as  blows,  falls,  tight  clothing,  fibroid  tumours 
developed  in  the  uterine  walls,  and  many  other 
analogous  states.  When  a  flexion  has  been  pro- 
duced, the  venous  capillaries  at  the  point  of  flexion 
are  more  or  less  obstructed,  and  the  return  of  blood 
through  them  hindered,  while  the  arteries  continue 
to  supply  blood.  The  fundus,  therefore,  becomes 
congested,  and  subsequent  structural  alterations  are 
developed.  This  point  was  insisted  on  by  Graily 
Hewitt,  and  there  can  be  no  doubt  of  its  accuracy. 
This  explains  the  fact  that,  even  when  flexions  are 
secondary,  it  is  impossible  to  treat  them  satisfac- 
torily by  general  means  alone,  and  that,  in  course 
of  time,  a  flexion,  originally  secondary  in  its  causa- 
tion, may  require  to  be  the  chief  object  of  treatment. 

Symptoms. — The  symptoms  of  flexion  of  the 
uterus  are  in  no  way  special.  They  are  very  much 
those  which  have  already  been  described  as  accom- 
panying the  inflammatory  varieties  of  uterine 
disease,  and  there  are  none  which  would  enable 
the  practitioner  to  foretell  its  existence  with  cer- 
tainty. Among  those  most  commonly  observed 
are  pain,  weight,  and  bearing  down,  often  de- 
cidedly increased  by  exercise  of  any  kind,  not 
infrequently  rendering  locomotion  an  impossibility  ; 
pain  in  one  or  other  ovarian  region ;  pain,  and 
sometimes  difficulty,  in  micturition  ;  and  various 
disorders  of  the  menstrual  function,  more  especially 
dysmenorrhcea  and  menorrhagia.  After  these  have 
lasted  some  time  the  secondary  derangements  of 
the  general  health,  so  common  in  uterine  disease, 
become  established,  and  they  lead  to  very  serious 
consequences. 

Diagnosis. — The  diagnosis  of  displacements  is 
not  difficult  on  vaginal  examination.  Supposing 
we  have  to  do  with  a  flexion,  the  cervix  is  found  in 
its  normal  position  ;  but  either  in  front,  behind,  or, 
more  rarely,  on  one  or  other  side,  is  a  rounded 
swelling  about  the  size  of  half  an  orange,  which  can 
Ije  pushed  away  by  the  examining  finger.  This 
might  be  confounded  with  various  other  conditions, 
such  as  small  uterine  fibroids,  inflammatory  exuda- 
tion, hematocele,  and  small  ovarian  tumours.  The 
diagnosis  can,  however,  be  readily  cleared  up  by 
the  sound,  which  will  only  pass  in  the  direction  in 
which  the  uterus  is  flexed  ;  and,  when  it  is  turned 


gently  and  cautiously  round,  the  flexed  fundus  is 
lifted  with  it,  and  can  no  longer  be  felt  in  its 
former  position.  In  ante-  or  retro-version,  in  addi- 
tion to  feeling  the  body  of  the  uterus  in  its  abnormal 
situation,  we  also  find  that  the  cervix  is  lifted  out 
of  its  usual  central  position,  and  points  forwards 
or  backwards  respectively. 

Treatment.  —  In  arranging  a  plan  of  treatment 
for  uterine  displacements,  the  concomitant  con- 
ditions should  be  carefully  attended  to,  and  endome- 
tritis, congestion,  and  other  complications  relieved, 
it  they  exist.  Unless  this  be  done,  the  treatment 
may  entirely  fail,  or  may  be  very  unnecessarily  pro- 
longed. Here  we  must  limit  ourselves  to  a  very 
brief  description  of  the  best  plans  of  mechanical 
treatment,  strongly  insisting,  however,  that  they 
should  not  be  too  exclusively  relied  on.  In  back- 
ward displacements  we  have  a  very  satisfactory 
means  of  supporting  the  misplaced  organ  in  the 
well-known  Hodge's  pessary,  numerous  modifica- 
tions of  which  exist.  The  important  point  to  bear 
in  mind  is  to  select  an  instrument  not  too  bulky, 
nor  too  long,  for  the  individual  case ;  the  best 
material  being  either  wire  covered  with  soft  india- 
rubber,  vulcanite,  or  aluminium.  The  treatment 
often  fails  from  want  of  proper  selection  ;  since  a 
pessary,  to  be  thoroughly  useful,  should  be  fitted  as 
accurately  as  a  shoe  to  a  foot.  Before  introducing 
it,  the  sound  should  be  gently  passed,  and  the  uterus 
replaced  and  held  in  its  proper  direction  for  a  few 
minutes  ;  and  this  manoeuvre  should  be  repeated 
from  time  to  time,  until  the  uterus  does  not  re- 
assume  its  abnormal  position.  Even  then,  however, 
the  pessary  should  be  worn  continuously  for  several 
months,  until  we  feel  quite  sure  that  the  displace- 
ment is  permanently  relieved.  In  many  cases  relief 
is  instantaneous  and  remarkable  ;  in  others  the 
lundus  is  too  tender  to  bear  the  pressure  of  the 
pessary  at  all.  When  this  is  the  case  it  should  be 
removed,  and  an  endeavour  should  be  made  to  pre- 
pare the  uterus  for  the  use  of  this  support  by  the 
local  abstraction  of  blood,  hot  irrigations,  the  appli- 
cation of  glycerine  pledgets,  or  sedative  pessaries. 
In  introducing  the  Hodge's  pessary,  care  should  be 
taken  to  guide  its  upper  part  into  its  proper  position 
behind  the  cervix,  so  as  to  press  up  the  fundus  ; 
and,  as  the  case  improves,  a  larger  instrument 
should  be  introduced,  so  as  to  follow  up  the  re- 
treating fundus.  Reposition  of  the  uterus  must,  of 
course,  never  be  attempted  if  there  is  reason  to  think 
that  the  fundus  is  bound  down  by  adhesions,  or  if 
the  uterus  is  very  tender.  In  suitable  cases,  how- 
ever, it  materially  facilitates  the  cure. 

Anterior  displacements  must  be  treated  on  the 
same  principles.  Unfortunately,  we  do  not  possess 
anything  like  an  equally  good  means  of  mechanical 
support,  and  a  thoroughly  efficient  anteflexion- 
pessary  is  still  a  desideratum.  After  trying  a  good 
many,  the  writer  has  come  to  the  conclusion  that 
the  best  is  Graily  Hewitt's  vulcanite  cradle-pessary, 
of  a  size  suitable  to  the  case.  It  is,  however, 
difficult  to  introduce  and  remove.  Nor  can  it 
always  be  borne.  A  well-fitting  abdominal  belt 
— and  the  best  is  that  known  as  the  American 
belt — is  often  of  great  assistance,  by  removing  the 
weight  of  the  superincumbent  intestines.  When  all 
other  means  of  restoring  a  flexed  uterus  fail, 
an  intra-uterine  stem-pessary  may  possibly  suc- 
ceed. Great  caution,  however,  is  necessary,  and 
it  should  never  be  used  unless  the  patient  is 
under  constant    supervision,  so   that    it  may  be 
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removed  on  the  slightest  appearance  of  undue 
irritation.  Various  operative  measures  have  lately 
been  adopted  for  the  radical  cure  of  uterine  flexions. 
During  the  treatment  of  all  flexions,  rest  is  of 
paramount  importance — not  absolute,  but  as  much 
as  possible  ;  and  exercise  should  be  very  sparingly 
permitted,  and  only  in  a  tentative  manner.  In  this 
(and  the  same  remark  applies  to  every  other  form 
of  uterine  disease),  care  should  be  taken  that  local 
examinations  should  be  as  infrequent  as  the  neces- 
sities of  the  case  will  allow.  In  all  such  cases  there 
is  a  distinct  danger  that  ill-judged  and  unnecessarily 
frequent  local  treatment  may  end  in  producing 
neurotic  complications  which  may  prove  to  be  worse 
than  the  disease  they  profess  to  cure. 

Prolapsus. — The  only  other  displacement  of 
the  uterus  requiring  mention  is  descent  or  pro- 
lapsus, for  the  corresponding  condition  of  undue 
elevation  is  of  little  practical  importance.  Descent 
of  the  uterus  is  far  from  rare,  and  it  sometimes 
causes  much  discomfort.  In  it  the  uterus  descends 
from  its  normal  position  to  a  varying  extent,  so  that 
the  prolapsus  may  be  only  partial,  or  it  may  be 
complete.  When  the  entire  uterus  lies  outside  the 
vulva,  along  with  the  everted  vagina,  the  mass  is 
known  as  procidentia  uteri. 

Etiology  and  Pathology. — Descent  of  the 
uterus  depends  upon  a  variety  of  causes  which  lead 
to  a  weakening  of  the  uterine  supports,  either  from 
above  or  below.  These  supports  are  chiefly,  above, 
the  various  uterine  ligaments,  with  the  cellular 
tissue  of  the  pelvis  ;  below,  the  muscular  column 
of  the  vagina.  When  from  any  cause,  such  as  im- 
perfect recovery  after  childbirth,  senile  absorption 
of  adipose  tissue,  or  rupture  of  the  perinoeum  tend- 
ing to  prolapse  of  the  vagina,  they  are  no  longer 
able  to  support  the  uterus  efficiently,  a  compara- 
tively slight  cause  may  suffice  to  allow  the  womb  to 
be  pushed  or  drawn  out  of  its  place,  as,  for 
example,  straining,  lifting  heavy  weights,  undue 
weight  of  the  organ  itself,  and  many  other  causes. 
As  soon  as  the  organ  is  prolapsed,  to  whatever 
degree  this  may  occur,  various  morbid  alterations 
are  pretty  sure  to  follow.  The  uterus  becomes 
irritated,  congested,  and  hypertrophied  ;  and  the 
everted  mucous  membrane  of  the  vagina,  which 
then  covers  it,  becomes  greatly  altered,  and  assumes 
almost  the  appearance  of  skin.  The  most  charac- 
teristic change,  however,  is  generally  elongation  of 
the  cervix,  through  traction  from  below,  especially 
in  cases  in  which  prolapse  follows  previous  descent 
of  the  vaginal  walls.  This  elongation  is  due  to 
yielding  of  the  elastic  tissue  of  the  cervix,  especially 
that  portion  above  the  roof  of  the  vagina,  which 
becomes  greatly  elongated,  so  that  the  sound  intro- 
duced into  the  procident  organ  may  pass  for  six  or 
seven  inches.  When  the  uterus  is  replaced,  the 
normal  elasticity  again  comes  into  play,  and  the 
cervix  rapidly  contracts.  This  is  the  condition 
described  by  Huguier  as  hypertrophic  elongation  of 
the  cei-vix,  and  it  is  rarely  absent. 

Symptoms  and  Diagnosis. — The  symptoms  of 
prolapse  of  the  womb  are  mainly  due  to  the  mecha- 
nical discomfort  attending  it,  such  as  weight,  diffi- 
culty in  progression,  interference  with  micturition, 
and  much  general  inconvenience.  The  diagnosis  is 
a  matter  of  no  difficulty.  In  the  greater  degrees  the 
procident  organ,  covered  with  the  hardened  and 
altered  vaginal  mucous  membrane,  is  at  once  appa- 
rent. The  only  condition  with  which  it  is  at  all  likely 
to  be  confounded  is  old-standing  inversion  of  the 


uterus,  and  from  this  mistake  the  presence  of  the 
OS  uteri  at  the  apex  of  the  tumour  will  at  once 
guard  us.  In  the  slighter  degrees  the  cervix  will 
be  felt  low  in  the  vagina,  or  even  at  its  orifice. 

Treatment. —The  treatment  comprises  two 
principal  indications  :  First,  rest,  and  consequent 
reduction  of  the  size  and  weight  of  the  procident 
organ  ;  thereby  greatly  facilitating  the  second  indi- 
cation, namely,  reposition,  and  maintenance  of 
the  uterus  in  its  normal  position.  The  effect  of 
mere  rest  in  diminishing  the  size  of  a  prolapsed 
uterus  is  often  very  remarkable.  A  week  or  ten 
days  in  bed  will  often,  of  itself,  reduce  the  cervical 
elongation  to  a  considerable  amount.  Reposition 
is  generally  easily  effected,  and  the  chief  difficulty 
is  in  support.  In  devising  mechanical  contri- 
vances for  keeping  the  uterus  in  position,  the  chief 
thing  to  bear  in  mind  is  that  we  should  strengthen 
the  natural  uterine  supports,  so  that  they  may  re- 
gain their  lost  power  of  keeping  the  organ  in  its 
place.  Hence  the  old  ball-pessaries,  which  greatly 
distend  the  vagina,  are  absolutely  inadmissible. 
In  the  slighter  degrees  an  ordinary  Hodge's  pes- 
sary may  answer  every  purpose,  an  endeavour  being, 
at  the  same  time,  made  to  give  better  support  from 
below.  This  is  generally  best  done  by  a  perineal 
pad,  and  also  sometimes  by  using  an  astringent  to 
the  vagina,  so  as  to  make  it  a  more  efficient 
column  of  support,  such  as  alum  or  oak-bark  injec- 
tions. In  the  greater  degrees  the  best  kind  of 
pessary  is  that  known  as  the  '  vaginal  stem,'  which 
is  in  the  shape  of  the  cup  of  the  ordinary  toy 
known  as  the  cup-and-ball,  on  the  extremity  of 
which  the  cervix  rests,  the  other  end  being  attached 
to  a  perineal  band.  If  this  does  not  answer,  the 
pessary  known  as  Zwancke's  may  succeed.  This 
has  the  advantage  of  supporting  the  uterus  without 
unduly  distending  the  vagina.  These  measures  are 
merely  palliative,  and  a  more  radical  cure  may  be 
hoped  for  by  various  operative  procedures,  into  the 
details  of  which  it  is  impossible  to  enter.  It  may 
suffice  to  say  that  they  consist  of :  First,  the  remova:l 
of  a  small  portion  of  the  elongated  cervix,  either 
by  the  galvano-caustic  wire  or  by  the  ecraseur,  in 
the  hope  of  stimulating  the  remainder  to  con- 
tract, a  procedure  only  occasionally  required,  but 
sometimes  of  undoubted  utility.  Secondly,  the 
making  of  a  new  perinaeum,  in  cases  in  which  the 
prolapse  seems  secondary  to  undue  descent  of 
the  vagina — a  very  valuable  resource.  Thirdly, 
narrowing  of  the  vagina  itself,  for  which  a  variety 
of  operations  are  practised,  which,  like  removal 
of  a  portion  of  the  cervix,  are  rarely  required. 

3.  Carcinoma. — Carcinomata  are  of  common 
occurrence  in  the  generative  organs  of  females,  and 
indeed  they  are  more  often  met  with  in  these  than 
in  any  other  part  of  the  body. 

Etiology. — Malignant  disease  of  the  uterus  is 
most  common  about  the  middle  period  of  life,  the 
largest  number  of  cases  occurring  between  forty 
and  fifty  years  of  age.  Occasionally  we  meet  with 
it  in  old  women  who  have  long  ceased  to  men- 
struate, or  with  rapidly  advancing  cases  in  younger 
women  under  thirty  years  of  age.  Hereditary  pre- 
disposition apparently  plays  some  part  in  its  pro- 
duction, but  not  so  much  as  was  formerly  believed. 
Frequent  child-bearing  has  a  decided  influence  in 
favouring  its  development,  since  the  proportion  of 
cases  is  larger  in  multipara;.  To  this  may  be  added 
any  causes  of  constitutional  debility,  since  malig- 
nant disease  unquestionably  occurs  more  often  in 
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weak  and  unhealthy,  than  in  strong  and  robust 
women. 

Anatomical  Characters. — All  the  recognised 
forms  of  cancer  occur  in  the  uterus,  but  some  of 
them  are  more  common  than  others.  Scirrhus  is 
that  which  is  least  frequently  observed,  and  medul- 
lary carcinoma  most  often.  Klebs,  however,  has 
pointed  out  that  in  the  earliest  stages  of  carcino- 
matous disease  the  fibrous  element  preponderates  in 
the  affected  part  ;  while,  as  the  malady  progresses, 
cell-growth  rapidly  advances,  so  that  in  old-standing 
cases,  and  at  post-mortem  examinations,  the  medul- 
lary carcinoma  is  that  which  is  found,  although,  at 
first,  the  scirrhous  form  may  probably  have  existed. 
Another  common  variety  is  the  epithelial  cancer, 
which  chiefly  affects  the  mucous  membrane  of  the 
cervix.  In  the  large  majority  of  cases  the  cervix  is 
the  part  first  afi'ected,  although,  in  exceptional 
instances,  the  disease  may  originate  in  the  body  of 
the  uterus,  the  cervix  being  at  first  unimplicated. 

At  the  commencement  of  the  more  ordinary 
variety  the  cervix  is  hard,  somewhat  nodular,  and 
hypertrophied.  It  is  comparatively  rare  for  the 
disease  to  be  seen  at  so  early  a  stage,  and,  as  the 
uterus  is  then  quite  movable,  it  is  impossible  to 
distinguish  it  from  enlargement  of  the  cervix  due  to 
congestive  forms  of  disease.  As  the  disease  pro- 
gresses, more  and  more  tissue  is  involved  ;  and  the 
roof  of  the  vagina  becomes  implicated,  so  that  the 
uterus  is  fixed  in  a  mass  of  new-growth.  Before 
long  a  destructive  process  commences  ;  portions  of 
the  growth  slough  and  come  away  ;  haemorrhage 
lakes  place  from  the  opening  of  vessels  ;  and  in 
advanced  stages  of  the  disease,  the  cervix  may  be 
entirely  destroyed,  and  even  the  bladder  or  rectum 
opened,  so  as  to  form  a  common  opening  with  the 
vagina.  The  epithelial  variety  of  cancer  commences 
on  the  mucous  surface  of  the  cervix  by  the  growth 
of  its  villi  into  a  papillary  tumour,  which,  at  first, 
it  may  be  impossible  to  distinguish  from  similar 
growths  of  a  benign  character.  It  rapidly  spreads, 
however,  soon  forming  a  fungating  soft  mass,  not 
unlike  the  flower  of  a  cauliflower  in  appearance  ; 
hence  its  popular  name  '  the  cauliflower  excres- 
cence.'  As  in  medullary  carcinoma,  destructive 
changes  soon  occur  ;  ulceration  progresses  ;  and,  as 
the  disease  advances,  the  neighbouring  structures 
are  implicated.  When  the  disease  involves  the 
more  deeply  seated  tissues,  post-moj'tein  examina- 
tion shows  that  the  malignant  growth  there 
assumes  more  of  the  character  of  medullary 
cancer. 

Symptoms. — The  earliest  sign  that  arouses  sus- 
picion as  to  the  existence  of  carcinoma  is  generally 
the  occurrence  of  hemorrhage,  at  first  merely  an 
excessive  menstrual  flow,  suljsequently  loss  of 
lilood,  sometimes  very  great  in  amount,  at  irregular 
intervals.  .Sometimes  it  is  brought  on  by  trivial 
causes,  and  a  not  infrequent  complaint  is  that  it 
always  occurs  after  sexual  intercourse.  Excessive 
hemorrhages,  which  are  sometimes  very  alarming 
in  amount,  do  not,  as  a  rule,  occur  until  advanced 
stages  of  the  disease,  when  destruction  of  tissue  is 
taking  place.  Another  marked  symptom  is  profuse 
discharge,  often  having  a  peculiar  and  pathogno- 
monic foetor,  from  the  admixture  of  minute  portions 
of  sloughing  tissue.  In  medullary  carcinoma  the 
discharge  is  not  usually  abundant,  but  it  is  some- 
limes  very  ichorous  in  character,  producing  ex- 
coriations, intense  pruritus,  or  other  disagreeable 
symptoms,  in  consequence  of  its  irritating  property. 


In  epithelioma  it  is  often  very  abundant,  watery  in 
character,  and  tinged  with  blood.  Pain  is  some- 
times excessive.  The  writer  has  often,  however, 
seen  cases  terminate  fatally  without  any  pain  at  all. 
General  constitutional  disturbance  soon  results  ;  the 
peculiar  cachexia  of  malignant  disease  is  developed  ; 
and  the  patient  becomes  sallow,  emaciated,  and 
extremely  debilitated. 

Diagnosis. — In  advanced  cases  vaginal  exami- 
nation at  once  clears  up  the  nature  of  the  case. 
The  cervix  and  roof  of  the  vagina  are  infiltrated 
with  the  characteristic  hard  growth,  and  the  uterus 
is  quite  fixed.  If  ulceration  is  advanced,  the  ragged 
broken  edges  of  the  cervix  are  apparent,  bleeding 
on  being  touched,  and  breaking  down  under  the 
finger.  In  a  case  of  this  kind  mistake  is  hardly 
possible.  In  the  earlier  stages,  before  fixation  and 
ulceration  have  advanced,  error  is  easy,  and  it  is  far 
from  uncommon  to  find  non-malignant  alterations 
of  the  cervix  which  have  been  mistaken  for  cancer, 
and  even  the  reverse.  Nothing  but  time  will  clear 
up  such  doubtful  cases,  and  care  should  be  taken 
not  to  give  a  positive  diagnosis,  unless  the  character 
of  the  case  is  marked  and  undoubted.  The  most 
difficult  cases  to  diagnose  are  those  in  which  the 
body  of  the  uterus  is  alone  affected.  Here  hsemor- 
rhage,  foetid  discharge,  and  recurrent  attacks  of 
spasmodic  pain  (probably  caused  by  the  efforts  of 
tfie  uterus  to  expel  discharge  collected  in  ils  cavity) 
may  arouse  suspicion  ;  but  nothing  except  dilata- 
tion of  the  cervix,  and  thorough  exploration  of  the 
uterine  cavity,  can  clear  up  the  nature  of  the  case. 
On  account  of  the  friability  of  the  tissues,  this  must 
always  be  done  with  great  caution.  In  epithelial 
cancer  the  soft,  fungating,  bleeding,  and  easily 
broken-down  mass  can  hardly  be  mistaken  for  any- 
thing else. 

Prognosis. — The  prognosis,  is  of  course,  most 
unfavourable.  There  are,  no  doubt,  a  few  authentic 
cases  on  record  in  which  the  patients  have  re- 
covered after  amputation  of  the  cervix,  but  these 
are  of  the  utmost  rarity.  In  the  vast  majority 
death  takes  place,  in  a  time  varying  from  a  few 
months  to  one  or  two  years.  Prob.ably  the  disease 
acVances  most  rapidly  in  younger  patients,  but  few 
last  longer  than  two  years.  Death  takes  place 
either  from  exhaustion,  hcemorrhage,  septicsemia, 
or  some  other  complication.  The  writer  has  seen 
it  on  one  or  two  occasions  result  from  urtsmia,  the 
consequence  of  occlusion  of  the  ureters  through  ex- 
tension of  the  cancerous  growth. 

Treatment. — In  the  large  majority  of  cases 
seen  for  the  first  time  at  an  advanced  stage,  treat- 
ment must,  of  necessity,  lie  palliative  only.  Here 
there  are  two  chief  indications — the  maintenance  of 
the  general  health  ;  and  the  relief  of  pain,  foetor, 
or  other  distressing  local  complications.  For  the 
former  we  must  rely  mainly  on  a  suitable  diet,  and 
the  administration  of  some  tonic  which  may  be 
found  to  agree  with  the  patient.  The  preparations 
of  arsenic,  as  a  rule,  answer  better  than  either  iron 
or  quinine.  For  the  relief  of  pain  the  use  of 
opiates,  either  in  the  form  of  morphine  supposi- 
tories or  administered  subcutaneously,  must  be  our 
sheet-anchor,  and,  when  the  pain  is  severe,  it  may 
be  necessary  to  exhibit  them  in  large  doses.  Foetor 
may  be  best  arrested  by  the  local  use  of  antiseptics. 
The  plan  which  the  writer  has  found  to  be  most 
successful  for  the  purpose  is  to  introduce  at  night 
into  the  vagina  a  pledget  of  cotton  wool,  soaked 
in  the  glycerine  of  tannic  acid,  to  which  a  small 
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quantity  of  the  glycerine  of  carbolic  acid  has  been 
added,  in  the  proportion  of  about  one  ounce  of  the 
latter  to  eight  ounces  of  the  former.  This  effectu- 
ally destroys  fcetor,  while  the  astringent  property  of 
the  tannic  acid  serves  to  check  unduly  rapid  cell- 
growth,  and  prevent  hsen'iorrhage.  In  the  morning 
the  vagina  may  be  syringed  out  with  a  weak  solu- 
tion of  creoline.  Iodoform  pessaries  are  also 
extremely  useful  for  this  purpose.  When  hsemor- 
rhage  is  excessive,  local  haemostatics,  such  as  the 
diluted  solution  of  perchloride  of  iron,  must  be 
used,  and,  if  necessary,  the  vagina  plugged.  Sur- 
gical treatment  may  be  adopted  in  the  hope  either 
of  entirely  removing  the  disease,  or  of  lessening  the 
hcemorrhage  and  discharges,  and  so  retarding  its 
progress.  Either  indication  is  most  easily  fulfilled 
in  epithelial  cancer.  When  this  is  limited  to  the 
cervix,  and  there  is  a  fair  margin  of  healthy 
tissue  between  the  diseased  portion  of  the  cervix 
and  the  body  of  the  uterus,  supra-vaginal  amputation 
or  amputation  by  the  galvano-caustic  wire  or  wire 
ecraseur  should  be  resorted  to,  the  actual  cautery 
being  subsequently  freely  applied  to  the  stump,  to 
destroy,  as  much  as  possible,  any  infiltrated  cancer- 
cells.  Even  when  this  fails  to  prevent  the  recur- 
rence of  the  disease,  it  will  certainly  prolong  the 
life  of  the  patient,  and  increase  her  comfort.  In 
other  cases  destruction  of  the  exuberant  growth, 
both  in  epithelial  and  medullary  cancer,  may  be 
advantageously  effected  by  local  caustic  applica- 
tions, such  as  strong  solutions  of  chloride  of  zinc, 
nitric  acid,  or  bromine.  The  same  object  has  been 
sought  by  excising  the  diseased  tissue,  or  by 
scraping  it  away  as  much  as  possible  by  peculiar 
scoop-shaped  curettes  made  for  the  purpose,  after 
which  one  of  the  above-mentioned  caustics,  or  the 
actual  cautery,  may  be  applied.  It  is  in  the  epithe 
liomatous  form  of  malignant  disease  that  this  pro- 
cedure is  most  valuable,  and  a  carefully  performed 
operation  may  prolong  life  for  months  or  years. 

Vaginal  extirpation  of  the  uterus  has  been  largely 
practised,  and  impi"oved  technique  has  now  reduced 
the  mortality  of  the  operation  to  very  small  limits. 
It  has  certainly  not  been  followed  by  a  satisfactory 
proportion  of  good  results,  as  in  most  cases  the 
disease  has  recurred  within  a  comparatively  short 
period.  If,  however,  the  disease  is  detected  early, 
when  the  uterus  is  absolutely  mobile,  and  there  is 
good  ground  for  hoping  that  there  is  no  spread  of 
the  disease  to  the  neighbouring  glands  and  tissues, 
then  the  operation  is  certainly  indicated  ;  for  even 
if  the  disease  eventually  recurs,  the  patient  will 
have  been  saved  much  suffering  from  the  sloughing 
of  the  uterine  tissues,  and  she  will  at  least  have 
had  the  chance  of  complete  cure.  Some  more 
thorough  operative  procedure  is  desirable,  which 
shall  do  for  uterine  cancer  what  surgery  has  lately 
done  for  mammary  cancer. 

4.  Other  Tumours.  —  (l)  Fibroid  Tumour. 
By  far  the  most  common  variety  of  uterine  tumours 
— so  common  that,  according  to  some  authorities, 
it  is  found  in  60  per  cent,  of  women  who  die 
after  middle  age  — is  the  so-called  fibroid  tumour 
(fibro-myoma). 

/Etiology. — Fibroid  tumours  are  most  common 
after  twenty  years  of  age,  and  in  certain  races,  the 
African  especially,  they  occur  with  great  frequency. 
Beyond  this  nothing  is  known  of  the  causes  which 
produce  or  favour  their  growth. 

Anatomical  Characters.  —  Fibromata  are 
limited  hypertrophies  of  the  substance  of  the  uterus, 


existing  in  the  form  of  more  or  less  globular 
tumours,  contained  loosely  in  a  capsule  of  fibro- 
cellular  tissue.  Structurally  they  are  homologous 
with  the  tissue  of  the  uterus  itself,  consisting  of 
connective  tissue,  mixed  with  unstriped  muscular 
fibres.  They  are  found  of  every  size,  varying  from 
dimensions  scarcely  larger  than  a  millet-seed,  up  to 
enormous  masses  weighing  as  much  as  fifty  pounds. 
Most  generally  they  occupy  the  fundus  and  body  of 
the  womb,  and  they  are  conveniently  divided  into 
three  classes,  according  to  the  position  they  occupy, 
namely,  the  sub-peritoneal,  occupying  chiefly  the 
outer  surface  of  the  uterus ;  the  iiitra-iiuiral,  chiefly 
developed  in  the  substance  of  the  walls  ;  and  the 
sub-mucous,  which  project  into  its  cavity  ;  and  these 
may  be  either  completely  sessile,  with  a  broad  base 
of  attachment,  or  they  may  have  become  more  or 
less  pedunculated,  and  then  approach  in  character 
to  the  fibroid  polypi. 

When  once  formed,  the  future  progress  of  fibroids 
of  the  womb  varies  much.  Generally  they  are  of 
very  slow  growth,  and  although  malignant  degene- 
ration of  their  structure  has  been  observed  in  rare 
instances,  they  most  commonly  exist  for  the  rest  of 
the  patient's  life,  without  giving  rise  to  any  trouble- 
some effects,  beyond  those  resulting  from  mechani- 
cal pressure,  provided  they  are  not  accompanied 
by  hcemorrhage.  They  are,  however,  subject  to 
certain  occasional  alterations,  such  as  inflammation 
and  even  sloughing,  when  mechanically  injured, 
fatty  and  calcareous  degeneration,  and  even  to  com- 
plete absorption.  The  possibility  of  their  entire 
spontaneous  disappearance  has  been  strongly  ques- 
tioned. The  writer  has  published  several  instances 
coming  under  his  own  observation,  and  the  fact  is 
now  pretty  generally  admitted,  the  explanation  pro- 
bably being  that  on  account  of  similarity  of  texture 
to  the  tissue  of  the  uterus,  they  are  subject  to  a 
process  of  involution  like  that  which  the  uterus 
undergoes  after  delivery. 

Symptoms. — The  symptoms  of  fibroids  of  the 
womb  depend  to  a  great  extent  on  their  position. 
The  sub-peritoneal  and  interstitial  varieties,  when 
not  very  large,  are  often  unaccompanied  by  any 
symptoms  whatever,  and  those  that  exist  are  chiefly 
the  result  of  mechanical  pressure,  such  as  weight, 
difficulty  in  walking,  irritability  of  the  bladder, 
constipation,  and  the  like.  In  the  sub-mucous 
variety,  the  prominent  symptom  is  hsemorrhage, 
which  sometimes  occurs  to  a  very  alarming  extent, 
and  may  even  put  the  patient's  life  in  danger.  The 
source  of  the  hemorrhage  is  probably,  in  the  ma- 
jority of  cases,  minute  capillary  vessels  in  the 
mucous  membrane  covering  the  tumour,  which 
keeps  up  irritation  and  congestion  in  its  neighbour- 
hood. It  is  similar  in  its  origin,  therefore,  to  the 
discharge  in  menstruation,  and  is  greatest  in  amount 
at  the  menstrual  period.  The  more  severe  hemor- 
rhages are  probably  caused  by  openings  in  various 
vessels  developed  in  the  periphery  of  the  tumour, 
where  the  vessels  are  increased  in  size,  just  as  they 
are  in  pregnancy. 

The  physical  signs  vary  with  the  size  and  situa- 
tion of  the  tumours.  If  large  enough  to  be  per- 
ceptible on  abdominal  palpation,  they  have  generally 
a  more  or  less  rounded  or  lobular  outline,  and  a 
hard,  firm  feel,  without  any  fluctuation,  which 
serves  to  distinguish  them  from  other  varieties  of 
abdominal  growth.  Small  tumours,  however, 
growing  from  the  sides  of  the  uterus,  may  be  easily 
confounded  with  other  conditions,  especially  flexions 
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of  the  uterus,  and  deposits  or  exudations  in  its 
vicinity,  such  as  hsematocele,  or  pelvic  cellulitis  or 
peritonitis.  The  mobility  of  the  uterus,  which  in 
the  latter  conditions  is  generally  impaired,  and  the 
use  of  the  uterine  sound,  which  shows,  in  tumours, 
that  the  cavity  of  the  uterus  is  considerably 
elongated,  ought  to  enable  us  to  avoid  such  mis- 
takes. 

Treatment. — The  treatment  resolves  itself  into 
medical  and  siiygical.  The  former  may  be  said  to 
be  powerless,  all  the  so-called  absorbents — iodides, 
bromides,  preparations  of  calcium,  Kreuznach  and 
other  waters,  being  admitted  to  be  of  no  reliable 
value  whatever.  The  subcutaneous  injection  of 
urgotin,  in  doses  of  half  a  grain  to  a  grain  daily,  is 
said  by  Hildebrandt  to  be  of  great  value,  and  is 
favourably  spoken  of  by  Atthill  and  other  authors. 
It  is,  however,  not  reliable,  and  has  often  to  be 
discontinued  on  account  of  the  irritation  produced 
l)y  the  injections.  Of  late  years  the  treatment  of 
such  tumours  by  the  electrical  current,  chiefly  advo- 
cated by  Apostoli,  has  been  much  discussed.  It  is 
claimed  that  electro-negative  puncture  has  a  decided 
effect  in  promoting  absorption.  The  writer  be- 
lieves this  to  be  frequently  the  case,  but  the  pro- 
cedure is  not  without  risk,  and  it  seems  to  him  to 
be  only  very  rarely  permissible.  Surgical  methods 
of  treatment  are  chiefly  called  for  when  the 
hemorrhages  are  excessive  and  exhausting. 

(a)  The  haemostatic  effect  of  the  electro-positive 
current  applied  to  the  uterine  cavity  by  an  insulated 
platinum  or  carbon  sound  the  writer  believes  to  be 
of  great  value.  He  has  now  seen  numerous  cases 
in  which  the  most  severe  hoemorrhages  have  been 
controlled  by  this  means.  It  apparently  acts  by 
hardening  the  mucous  covering  of  the  tumour. 
The  great  objection  to  this  treatment  is  the  neces- 
sity for  a  special  and  costly  plant,  its  length,  and  its 
uncertainty,  for  it  unquestionably  often  fails. 
Under  favourable  circumstances,  however,  it  is 
well  worthy  of  trial. 

[b)  Injection  of  styptics  into  the  uterine  cavity, 
such  as  tincture  of  iodine,  or  diluted  tincture  of  the 
percliloride  of  iron,  is  valuable  when  the  hemor- 
rhage is  excessive,  but  is  a  plan  which  should  not 
lie  tried  unless  the  cervix  has  been  previously 
dilated. 

{c)  Incision  of  tlie  cei-vix  is  decidedly  beneficial 
when  the  hremorrhage  is  frequent  and  severe,  and 
is  supposed  to  act  by  allowing  the  uterine  fibres  to 
contract  upon  the  tumour. 

[d]  Incision  of  the  capstde  of  the  tiiiiiouy  itself  is 
useful  in  certain  sessile  tumours  projecting  into  the 
uterine  cavity,  certainly  diminishing  the  hremor- 
rhage,  and  facilitating  subsequent  enucleation. 

(«)  Removal  o{  as  much  as  possible  of  the  tumour, 
with  the  ecraseur  or  galvano-caustic  wire,  may  be 
undertaken,  when  it  is  so  situated  as  to  be  within 
reach. 

(/)  Enucleation  is  very  valuable  when  the  tumour 
is  projecting  into  the  uterine  cavity,  and  is  already 
partially  separated  from  its  attachments.  Under 
such  circumstances  it  may  be  shelled  out  from  its 
capsule  en  masse.  The  operation,  however,  is 
difficult  and  severe,  and  must  be  reserved  for  very 
urgent  cases. 

(g)  Hysterectomy,  with  the  removal  of  the  mass 
of  the  tumour,  and  even  of  the  entire  uterus,  has 
now  been  brought  to  such  perfection,  that  it  may 
lie  resorted  to  with  much  more  confidence  than 
formerly.     The  tendency  in  modern  practice  is. 


perhaps,  to  adopt  this  expedient  too  often,  and  too 
early,  in  cases  in  which  there  was  no  urgent  call  for 
so  serious  a  procedure. 

{li)  The  artificial  production  of  the  menopause  by 
removal  of  the  nterine  appendages  is  an  operation 
which  has  been  highly  recommended,  and  is  chiefly 
valuable  when  the  tumour  is  of  small  size. 

(2)  Polypus. — Polypus  of  the  uterus  may  be  con- 
sidered in  connection  with  this  subject,  since  the 
large  majority  of  polypi  are  merely  fibroid  tumours, 
to  a  great  extent  enucleated  from  their  capsules, 
and  attached  to  the  uterus  by  a  narrow  pedicle. 
There  are,  however,  two  other  varieties  described, 
the  glandular,  and  the  celhdar  polypi. 

Anatomical  Characters. — The  glandular 
polypus  is  a  localised  hypertrophy  of  connective 
tissue,  rarely  larger  than  an  egg,  and  generally 
attached  to  the  cervix  ;  the  cellular  is  a  hyper- 
trophy of  some  of  the  glandular  structures  of  the 
cervix,  cither  of  the  Nabothian  follicles  or  the  utri- 
cular glands,  and  it  is  generally  of  small  size. 
Fibroid  polypi,  like  fibroid  tumours,  may  be  of 
any  dimensions,  but  they  are  commonly  met  with 
about  the  size  of  a  small  pear. 

Symptoms  and  Diacnosis. — Polypi  are  only 
important  because  of  the  hemorrhage  which  so  fre- 
quently accompanies  them.  When  extruded  from 
the  cervix,  or  growing  from  it,  they  offer  no  diffi- 
culty in  diagnosis.  Nor  is  there  any  condition  apt 
to  be  mistaken  for  them,  except  a  chronic  inversion 
of  the  womb,  which  can  be  readily  differentiated 
by  tracing  the  pedicle  through  the  os,  and  finding 
that  the  sound  enters  the  uterus  to  its  usual  de[)th. 
Intra-uterine  polypi  are  much  more  difficult  to  dis- 
cover, and  here  the  only  plan  is  complete  dilatation 
of  the  cervix,  and  thorough  exploration  of  the 
uterine  cavity.  This  procedure  is  essential  in  all 
cases  of  severe  hemorrhage  resisting  ordinary 
hemostatic  treatment. 

Treatment. — When  once  a  polypus  has  Ijeen 
detected,  the  only  treatment  is  its  removal.  In 
cases  in  which  the  polypus  is  chiefly  in  the  vagina, 
this  is  easy  enough,  the  wire  of  an  ecraseur  being 
passed  round  the  pedicle,  which  is  separated  in  this 
way  from  its  attachment.  It  is  not  essential  that 
the  wire  should  touch  the  base  of  the  pedicle,  since 
the  part  left,  after  the  bulk  of  the  polypus  is  re- 
moved, always  shrivels  up  and  disappears.  In 
intra-uterine  polypi  it  is  sometimes  difficult  to  pass 
the  wire  round  the  pedicle,  but  by  thoroughly 
anesthetising  the  patient,  and  using  a  single  wire, 
it  can  generally  be  managed.  No  other  method  of 
removing  polypi  is  so  good.  Excision  may  give 
rise  to  hemorrhage,  and  the  old  method  of  ligature 
is  dangerous  from  the  risk  of  inducing  septi- 
cemia. 

(3)  Fibro-cystic  and  Sarcomatous  Tumours. — The 
only  other  uterine  growths  requiring  mention  are 
the  fiVjro-cystic  tumours  (cysto-fibroma,  cysto- 
sarcoma),  and  the  sarcomatous  tumours. 

The  fibro-cystic  tumour  is  specially  important  on 
account  of  its  great  resemblance  to  cystic  tumours 
of  the  ovary,  and  the  extreme  difficulty  of  diffe- 
rential diagnosis,  which  is  so  great  that  probably 
(here  is  no  ovariotomist  of  any  experience  who  has 
not  mistaken  the  one  for  the  other.  The  fibro- 
cystic tumour  is  a  fibroid  tumour  of  the  uterus, 
generally  of  the  sub-peritoneal  variety,  which  has 
grown  to  a  large  size  from  the  development  of 
cysts  in  its  substance.  This  is  most  usually  effected 
by  degeneration    of  its    tissue,  which  becomes 
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liquefied  and  transformed  into  an  albuminous  fluid. 
Thus  we  have  a  tumour  partially  solid,  partially 
fluctuating — although  rarely  so  distinctly  so  as  an 
ovarian  tumour — from  vifhich  fluid  can  be  drawn  by 
an  exploratory  puncture,  and  which  may  attain 
dimensions,  and  produce  constitutional  effects,  not 
less  marked  than  those  of  ovarian  cystic  disease. 
The  differential  diagnosis  may  well  baffle  even  the 
most  expert  gynKcologist.  The  sound  may  possibly 
enable  us  to  ascertain  the  uterine  character  of  the 
growth,  as  it  enters  for  a  considerable  length,  and 
on  moving  it  the  connection  of  the  tumour  with 
the  uterus  may  be  demonstrated.  Atthill  has  laid 
stress  on  the  character  of  the  fluid  removed  on 
puncture  as  diagnostic,  since,  unlike  ovarian  fluid, 
it  coagulates  spontaneously  on  standing,  and  on 
microscopical  examination  elongated  fibre-cells, 
similar  to  those  of  the  uterus  itself,  are  found  in  it. 
The  prognosis  of  these  growths  is  unfavourable, 
since  they  produce  all  the  evil  effects  of  ovarian 
tumours,  and  the  risk  attending  their  removal  by 
operation,  which  is  the  only  available  method 
of  treatment,  is  much  greater  than  that  of  ovario- 
tomy. 

Sarcojiiatoiis  tumours  of  the  uterus  have  been  but 
little  studied.  They  are  in  many  respects  like 
fibroid  growths,  but  have  a  marked  tendency  to 
fungate  and  ulcerate,  and  to  return  after  removal. 
Hence,  they  hold  a  place  midway  between  the 
benign  fibroid  and  the  malignant  cancerous  growths, 
and  they  generally  spring  from  the  uterine  tissue, 
like  the  sub-mucous  fibroids,  but  without  any  dis- 
tinct capsule.  The  symptoms  are  chiefly  those  of 
fibroid  in  that  situation,  namely,  haemorrhage  ; 
profuse  watery  discharges,  and  sometimes  pain, 
probably  the  result  of  uterine  contractions.  The 
treatment  must  consist  either  in  complete  hyster- 
ectomy, or,  under  certain  circumstances,  in  the  re- 
moval of  as  much  as  is  possible  of  the  tumour  by 
the  ecraseur  or  galvano-caustic  wire  ;  and,  if  the 
nature  of  the  tumour  be  ascertained,  its  attachment 
should  be  thoroughly  cauterised  with  strong  nitric 
acid. 

Deciduoma  malignum  is  the  name  given  to  a 
peculiar  and  very  severe  form  of  disease  occurring 
shortly  after  child-birth  or  abortion,  which  has 
attracted  much  attention  of  late  years.  Pathologi- 
cally it  is  of  great  interest  because  of  its  connection 
with  recent  pregnancy  ;  clinically  it  is  not  different 
from  a  very  rapidly  progressing  form  of  intra-uterine 
sarcoma  [see  p.  1314).  Its  diagnosis  requires  the 
dilatation  of  the  uterine  cavity,  and  thorough  ex- 
ploration under  an  anaesthetic,  and  this  is  called  for 
when  we  meet  with  profuse  haemorrhage  and  offensive 
discharges  shortly  after  labour  or  abortion.  {See 
p.  loi8).  The  only  remedy  is  immediate  vaginal 
hysterectomy,  any  merely  palliative  measures,  such 
as  curetting  and  the  like,  being  worse  than  useless. 

VV.  S.  Playfair. 


UVULA,  Diseases  of.— Synox.:  Fr.  Maladies 
de  la  Lnette  ;  Ger.  Kraiikheiten  des  Zdpfchens. — 
The  uvula  consists  of  a  fold  of  mucous  membrane 
enclosing  muscles,  aponeuroses,  vessels,  nerves, 
and  glands.  It  may  be  bifid,  either  partially  or 
completely,  in  cleft  palate  ;  it  may  be  absent  or 
rudimentary  ;  and  it  may  be  attached  irregularly. 

From  its  intimate  relation  with  the  soft  palate 
and  other  parts  of  the  throat,  naso-pharynx,  and 
nose,  it  is  frequently  involved  in  pathological  con- 
ditions affecting  these  structures.  Indeed,  it  can 
scarcely  be  said  to  have  any  disease  restricted  to 
itself,  but  an  extremely  acute  inflammatory  oedema 
has  been  noted  in  gout,  without  coincidental  im- 
plication of  surrounding  parts. 

It  may  be  affected  by  (i)  Erosion  in  syphilis 
(mucous  patches)  and  tuberculosis,  including  lupus  ; 

(2)  Congestion  and  rash  in  acute  specific  fevers, 
e.g.    scarlatina,    small-pox,    chicken-pox,    &c.  ; 

(3)  Oidema  in  acute  pharyngitis,  and  hydraemia  ; 

(4)  Membranous  exudation  in  diphtheria,  septic 
tonsillitis,  gangrene  ;  (5)  Paralysis  following  diph- 
theria, or  part  of  a  bulbar  paralysis ;  (6)  New- 
growths — papilloma,  cancer.    See  also  p.  685. 

Enlargement.  —  The  condition  of  the  uvula 
which  most  frequently  calls  for  attention  is  simple 
hypertrophy  or  elongation  combined  with  paresis, 
so  that  it  is  very  imperfectly  retracted  when  the 
effort  is  made. 

Etiology. — This  condition  may  be  due  to 

(1)  nasal  obstruction,  whether  it  arise  from  hyper- 
trophy of  turbinates,  spurs,  deviation  of  septum, 
or  overgrowth  of  the  naso-pharyngeal  tonsil  (ade- 
noids) ;  (2)  simple  congestion  of  the  pharynx  from 
any  cause,  usually  associated  with  paresis  of  the 
palate,  so  that  the  uvula  not  only  is  elongated,  but 
is  permitted  to  hang  too  low  in  the  pharynx. 

Symptoms. — (i)  Constant  sensation  of  the  pre- 
sence of  a  foreign  body  in  the  throat,  leading  to 
hawking  and  coughing,  and  sometimes  to  inclin- 
ation   to   retching— all  worse    on    lying  down  ; 

(2)  alteration  of  voice — loss  of  power,  clearness,  and 
range  ;  (3)  spasm  of  glottis  :  the  last  is  not  common, 
but  we  have  seen  it  occur  where  the  uvula  is 
greatly  elongated. 

Treatment. — Removal  of  the  cause  will  cure  a 
slight  case  of  elongated  uvula,  but  we  must  make 
the  nose,  naso-pharynx,  and  pharynx  healthy  to  do 
this.  Locally,  astringent  and  antiseptic  gargles  and 
sprays  will  help.  Where  the  hypertrophy  is  really 
considerable  the  only  proper  treatment  is  removal 
of  a  piece  of  the  uvula  by  means  of  forceps  and 
scissors  after  cocainisation.  Care  should  be  taken 
to  remove  it  obliquely  so  that  the  front  is  longer  than 
the  back,  as  causing  less  soreness  in  swallowing  ;  and 
to  leave  a  piece  one-third  of  an  inch  in  length  ;  in 
fact  we  should  only  remove  the  redundant  mucous 
membrane,  leaving  the  original  muscle  intact. 

J.  Barclay  Baron. 
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•   VACCINATION  (j'aaa,  a  cow).— Synon.  :  Fr. 
Vaicinatiou  ;  Ger.  Kuhpockeiiiinpfiiiig. 

Definition. — Inoculation  with  the  material  of 
vaccinia  or  the  cow-pox  for  the  purpose  of  protect- 
ing the  person  so  inoculated  or  vaccinated  from  an 
attack,  and  especially  from  a  severe  or  fatal  attack, 
of  small-pox.  The  material  is  now  derived  almost 
exclusively  from  the  results  of  calf-inoculation  and 
after-admixture  with  glycerine,  in  a  manner  to  be 
presentlydescribed  ;  it  is  officially  called  C/j'Cirrzwa/t'f/ 
calf-lyiiipti,  and  is  here  spoken  of  as  J'aaine. 

The  cow-pox,  which  is  a  natural,  though  not  a 
common,  disease  of  the  cow  and  horse,  never  occurs 
spontaneously  in  the  human  subject.  Nor  is  it 
communicated  to  him  by  eliluvia,  or  in  any  other  way 
than  by  the  direct  inoculation  of  its  own  specific 
virus.  Such  inoculation,  before  the  time  of  Jenner, 
was  merely  accidental,  and  occurred  with  compara- 
tive rarity.  There  was  a  popular  tradition  that 
persons  who  had  thus  been  accidentally  vaccinated 
enjoyed  immunity  subsequently  from  small-pox. 
It  was  left  for  Jenner  to  demonstrate  the  facts  upon 
which  this  tradition  was  founded,  and  to  explain 
the  deeply  significant  truth  which  accounted  for 
their  existence. 

Relationship  of  Variola  and  Vaccinia. — 
The  title  of  Jenner's  work  published  in  1798,  viz. 
'  An  Inquiry  into  the  Causes  and  Effects  of  the 
Variola  Vaccinise,'  carried  the  suggestion  of  identity 
of  the  two  diseases,  cow-pox  and  small-pox.  It  was, 
indeed,  one  of  his  fundamental  doctrines  that  the 
cow-pox  was  the  product  of  the  same  virus  as  that 
which  produced  the  small-pox  in  man.  The  malig- 
nancy and  peculiarly  infectious  character  of  human 
variola  were  not,  in  his  view,  any  essential  part  of 
the  effects  producible  by  the  variolous  poison  on 
the  human  constitution,  but  were  properties  at  first 
accidentally  superadded,  and,  when  once  acquired, 
capable  of  propagation.  The  author  of  this  article 
as  it  first  appeared  in  this  Dictionary,  Edward  Cator 
Seaton  (the  father  of  the  present  writer),  the  chief 
authority  of  the  time,  and  one  who  made  the 
organisation  of  public  vaccination  in  this  country 
his  life-work,  upheld  Jenner's  views.  The  relation 
of  cow-pox  to  small-pox  has,  however,  until  of 
late  been  the  .subject  of  doubt  and  conjecture. 
But  now  Monckton  Copeman  sums  up  the  results 
obtained  by  numerous  observers  who,  in  various 
parts  of  the  world,  during  the  past  century  have 
endeavoured  by  experimental  methods  to  solve 
the  problem  of  the  true  relationship  of  the  two 
diseases,  and  he  declares  without  hesitation  that  : 
'  As  the  outcome  of  this  work  it  may  now  be  defi- 
nitely stated  that  small-pox  lynijih,  more  especially 
if  obtained  from  the  primary  vesicle  of  a  case  of  the 
inoculated  form  of  the  disease,  by  passing  through 
the  system  of  the  calf,  can  be  so  altered  in  character 
as  to  become  deprived  of  its  power  of  causing  a 
generalised  eruption,  while  inducing  at  the  site  of 
inoculation  a  vesicle  indistinguishable  from  a  typical 
vaccine  vesicle  ;  and,  more  important  still,  that  when 
transferred  again  to  man,  it  has  by  such  treatment 
completely  lost  its  former  infectious  character. 
.Such  being  the  case,  it  may  fairly  be  asserted  that 
cow-pox— or  rather  that  artificially  inoculated  form 


of  the  disease  which  we  term  vaccinia — is  nothing 
more  nor  less  than  variola  modified  by  transmission 
through  the  bovine  animal.  An  outbreak  of  small- 
pox, indeed,  may  be  turned  to  account  for  raising, 
by  appropriate  experimental  methods,  a  fresh  stock 
of  vaccine  lymph.' 

Vaccine. — Before  proceeding  to  give  an  account 
of  the  phenomena  of  vaccination,  it  may  be  well  to 
describe  shortly  the  process  of  preparing  vaccine, 
which,  by  the  courtesy  of  Dr.  Blaxall,  the  present 
writer  has  been  able  to  observe  for  himself  both  at 
the  Government  Calf  Vaccination  Station  at  Lamb's 
Conduit  Street,  and  in  the  Government  labora- 
tories on  the  Chelsea  Embankment. 

The  material  of  vaccinia  or  cow-pox  from  which 
the  lymph  is  derived  came  from  various  stocks  (whose 
pedigree  is  recorded,  but  whose  remote  origin  could 
not  be  demonstrated  at  the  present  day).  It  is 
grown  on  calves  whose  bellies  are  shaven  for  the 
purpose  of  inoculation  with  the  virus,  which  is  done 
by  numerous  long  incisions.  The  resulting  pocks 
or  vesicles  are  carefully  scooped  out  on  the  fifth  day 
with  a  sterilised  Volkmann's  spoon,  and  transferred 
with  aseptic  precautions  to  bottles,  and  taken  to 
the  Government  laboratories.  The  pulpy  material 
is  then  finely  ground  up  by  machine,  and  subse- 
quently triturated  with  four  times  its  weight  of  a 
50-per-cent.  solution  of  chemically  pure  glycerine 
in  distilled  water.  When  the  process  of  attrition 
and  admixture  is  complete,  the  compound  is  a  viscid 
fluid  of  a  creamy  consistence  and  appearance. 
This  emulsion  is  run  into  'stock-tubes,'  i.e. 
miniature  test-tubes,  each  containing  3  to  8  c.c. 
These,  when  filled,  plugged,  and  sealed  with 
aseptic  precautions,  are  placed  in  earthenware  jars 
and  put  in  a  dark  cool  cupboard  or  ice-chest,  the 
temperature  of  which  is  kept  at  1 5°  C.  the  first  week 
and  at  10°  C.  afterwards.  The  glycerine  po.ssesses 
the  peculiar  property,  which  Monckton  Copeman 
was  the  first  to  demonstrate  in  this  country,  viz. 
that  organisms  which  might  give  a  septic  character 
to  the  stuff  taken  from  the  calves'  bodies  are  de- 
stroyed without  impairing  the  efficiency  of  the 
material,  qua  vaccine,  for  practical  use.  After 
storage  for  about  a  month  the  process  of  bacterio- 
logical purification  is  found  to  be  complete.  How 
this  has  been  effected  is  thus  explained  in  simple 
language  by  Monckton  Copeman  :  — 

'  There  is  much  evidence  to  prove  that  the  results 
following  on  vaccination  are  due  to  a  specific 
contagium,  and,  moreover,  that  the  particular 
micro-organism  concerned  is  capable  of  existing, 
during  one  period  of  its  life-cycle,  in  a  resting  or 
spore  form,  in  which  condition  it  is  more  resistant 
to  the  germicidal  effects  of  glycerine  than  is  the 
case  with  non-sporing  microbes.' 

The  retention  of  the  specific  quality  of  the  stuff 
is  thus  accounted  for,  while  its  purification  is 
explained  as  follows  :  — 

'  By  thoroughly  incorporating  the  lymph  or 
vesicle  pulp  with  a  sterilised  50  per  cent,  solution 
in  water  of  chemically  pure  glycerine,  and  afterwards 
storing  the  mixture  for  some  weeks  prior  to  use, 
protected  from  light  and  air,  all  the  ordinary 
saprophytes    found    assijciated    with    lymph  are 
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eventually  destroyed.  This  result  is  proved  by  the 
fact  that  no  growth  arises  in  any  of  the  ordinary 
culture-media  inoculated  with  such  glycerinated 
lymph.  This  statement  applies  equally  to  the 
bacillus  of  tubercle  and  to  the  streptococcus  of 
erysipelas,  should  these  microbes  have  been  origin- 
all)'  present  in,  or  have  been  added  experimentally 
to,  the  lymph.' 

As  soon  as  the  vaccine  is  proved  to  be  bacterio- 
logically  pure  by  the  tests  applied  week  by  week, 
capillary  glass  tubes  of  suitable  size  are  charged 
with  it  and  sent  out  in  large  numbers  every  day, 
ready  for  use  by  public  vaccinators. 

Performance  of  Vaccination.  — Vaccine  of 
clinical  activity  and  bacteriological  purity  being 
thus  produced,  it  becomes  necessary  for  the  purpose 
of  efficient  vaccination  that  it  should  be  used  directly 
or  within  two  or  three  days,  the  operation  being 
skilfully  and  thoroughly  performed,  with  every 
possible  attention  to  cleanHness,  and  with  every 
practicable  aseptic  precaution.  Non-recognition  of 
the  full  importance  of  these  details  in  the  past  may 
have  contributed  in  some  measure  to  the  unpopu- 
larity of  vaccination.  But,  in  saying  this,  it  is  right 
to  add  that  much  more  discredit  has  been  brought 
on  its  prophylactic  value  by  its  very  imperfect  per- 
formance ;  that  is  to  say,  by  private  practitioners 
(not  public  vaccinators)  being  content  with  aiming 
at  only  producing  one  small  vesicle.  It  is  only  too 
true  that  a  very  considerable  part  of  the  vaccination 
to-day  is  of  this  most  unsatisfactory  kind.  On  this 
and  other  points  connected  with  the  protective 
efl'ects  of  vaccination,  as  to  which  there  has  been  so 
much  controversy,  it  is  well  to  reproduce,  in  their 
own  words,  the  conclusions  arrived  at  by  the  Royal 
Commission  in  their  Final  Report  in  1896,  after 
their  very  prolonged  investigation. 

Paragraph  377  of  the  report  (pp.  98-9),  reads  as 
follows  : — 

'  We  have  not  disregarded  the  arguments  adduced 
for  the  purpose  of  showing  that  a  belief  in  vaccina- 
tion is  unsupported  by  a  just  view  of  the  facts.  We 
have  endeavoured  to  give  full  weight  to  them. 
Having  done  so,  it  has  appeared  to  us  impossible 
to  resist  the  conclusion  that  vaccination  has  a  pro- 
tective effect  in  relation  to  small-pox.    We  think  : 

'  I.  That  it  diminishes  the  liability  to  be  attacked 
by  the  disease. 

'  2.  That  it  modifies  the  character  of  the  disease, 
and  renders  it  (a)  less  fatal  and  (b)  of  a  milder  or 
less  severe  type. 

'  3.  That  the  protection  it  affords  against  attacks 
of  the  disease  is  greatest  during  the  years  immedi- 
ately succeeding  the  operation  of  vaccination.  It  is 
impossible  to  fix  with  precision  the  length  of  this 
period  of  highest  protection.  Though  not  in  all 
cases  the  same,  if  a  period  is  to  be  fixed,  it  might, 
we  think,  fairly  be  said  to  cover  in  general  a  period 
of  nine  or  ten  years. 

'  4.  That  after  the  lapse  of  the  period  of  highest 
protective  potency,  the  efficacy  of  vaccination  to 
protect  against  attack  rapidly  diminishes,  but  that 
it  is  still  considerable  in  the  next  quinquennium, 
and  possibly  never  altogether  ceases. 

'  5.  That  its  power  to  modify  the  character  of  the 
disease  is  also  greatest  in  the  period  in  which  its 
power  to  protect  from  attack  is  greatest,  but  that  its 
power  thus  to  modify  the  disease  does  not  diminish 
as  rapidly  as  its  protective  influence  against  attacks, 
and  its  efficacy  during  the  later  periods  of  life  to 
modify  the  disease  is  still  very  considerable. 


'  6.  That  re-vaccination  restores  the  protection 
which  lapse  of  time  has  diminished,  but  the  evidence 
shows  that  this  protection  again  diminishes,  and 
that,  to  ensure  the  highest  degree  of  protection 
which  vaccination  can  give,  the  operation  should 
be  at  intervals  repeated. 

'  7.  That  the  beneficial  effects  of  vaccination  are 
most  experienced  by  those  in  whose  case  it  has  been 
most  thorough.  We  think  it  may  fairly  be  con- 
cluded, that  where  the  vaccine  matter  is  inserted  in 
three  or  four  places  it  is  more  effectual  than  when 
introduced  into  one  or  two  places  only  ;  and  that  if 
the  vaccination  marks  are  of  an  area  of  half  a  square 
inch,  they  indicate  a  better  state  of  protection  than 
if  their  area  be  at  all  considerably  below  this.' 

The  object  of  the  vaccinator  should  be  to  ensure 
the  insertion  of  vaccine-matter  in  four  separate 
places,  so  as  to  produce  scars  of  the  requisite  size. 
The  methods  generally  recommended  are  scarifica- 
tion by  '  cross-hatching '  or  tattooing.  The  ami 
should  be  first  washed  with  soap  and  warm  water, 
and  then  carefully  dried  with  a  soft  towel,  gentle 
friction  being  employed.  Vaccine  is  put  on  the 
surface  of  the  arm,  the  skin  being  kept  on  the 
stretch  by  the  fingers  of  the  left  hand,  the  operator 
scarifying  through  the  vaccine,  and  being  careful 
not  to  make  his  insertions  too  close  together.  An 
ordinary  bleeding-lancet,  the  point  of  which  has 
been  slightly  blunted,  or  a  spear-pointed  surgical 
needle,  are  the  most  suitable  instruments.  The 
lancet  must,  of  course,  be  sterilised  immediately 
before  use.  The  advantage  of  the  needle  is  that  a 
new  one  can  be  employed  on  each  occasion.  Com- 
plicated instruments  are  inadvisable  on  account  of 
the  difficulty  in  keeping  them  clean. 

In  dealing  with  this  part  of  the  subject — viz.  the 
performance  of  the  operation — it  remains  to  add  a 
few  words  as  to  the  age  and  state  of  health  of  the 
child  at  the  time  of  vaccination. 

The  statutory  period,  after  the  expiration  of  which 
a  parent  having  an  unvaccinated  child  falls  into 
default,  has  been  extended  from  three  to  six  months. 

It  is  under  ordinary  circumstances  a  preliminary 
condition  of  the  performance  of  vaccination  that 
the  child  to  be  vaccinated  should  be  healthy,  and  a 
careful  examination  to  ascertain  this  is  the  first  duty 
of  the  vaccinator.  The  child  should  not  only  be 
free  from  any  acute  febrile  disease,  but  also  from 
diarrhoea  and  from  cutaneous  diseases,  especially 
those  of  the  vesicular  type.  The  states  of  constitu- 
tion associated  with  herpes  and  eczema  singularly 
interfere  with  the  proper  course  of  vaccination,  and 
seem  to  be  the  most  frequent  causes  of  those  spurious 
results  of  vaccination  just  described.  They  may 
both — especially  intertrigo — without  care,  be  over- 
looked ;  hence  examination  of  the  scalp,  and  of  the 
folds  of  skin  behind  the  ears,  in  the  neck,  and  in 
the  groins,  is  indispensable.  Vaccination  should 
also  be  postponed  if  erysipelas  be  prevalent  in  the 
neighbourhood  in  which  the  child  is  living,  or  if  it 
has  been  recently  exposed  to  the  infection  of  measles 
or  scarlatina.  There  is,  however,  a  state  of  things 
under  which  these  conditions  must  be  disregarded — 
namely,  when  there  may  be  immediate  exposure  to 
the  infection  of  small-pox,  as  when  an  unvaccinated 
child  is  in  a  house  in  which  the  infection  exists,  or 
has  come  into  direct  contact  with  an  infected  person. 
Under  such  circumstances,  it  cannot  be  too  strongly 
impressed  that  no  age  is  too  early  for  vaccination, 
and  no  state  of  health,  except  the  presence  of  acute 
disease  of  a  serious  character,  can  be  held  to  contra- 
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indicate  it.  Life  then  may  depend  on  the  prompti- 
tude with  which  the  vaccination  is  done. 

The  Phenomena  of  Vaccination. — These 
are  practically  the  same  with  the  new  vaccine  as 
under  the  former  system  of  arm-to-arm  vaccination. 
Histologically  there  is  no  difference  in  the  pheno- 
mena. 

Course  of  Primary  Vaccination. — When  vaccine 
is  inserted  into  the  skin  by  puncture,  or  is  applied 
to  a  small  abraded  surface  of  the  skin  of  an  un- 
protected person,  no  particular  effect  is  noticeable 
till  about  the  end  of  the  second  day,  or  early  on  the 
third  day.  By  this  time,  if  the  vaccination  be  about 
to  succeed,  a  slight  papular  elevation  becomes  per- 
ceptible. This  by  the  fifth  or  sixth  day  has 
become  a  distinct  vesicle  of  a  bluish-white  colour, 
with  raised  edge  and  central  cup-like  depression. 
By  the  eighth  day  (the  day-week  from  that  on  which 
the  lymph  was  inserted)  it  has  attained  its  perfect 
growth  ;  it  is  then  plump,  round,  more  decidedly 
pearl-coloured,  and  distended  with  clear  lymph  ;  its 
margin  is  firm  and  central  depression  very  marked. 
On  this  day,  or  sometimes  even  by  the  end  of  the 
seventh  day,  a  ring  of  inflammation,  called  the 
areola,  begins  to  form  about  its  base  ;  and  the  vesicle 
and  areola  together  continue  to  spread  for  the  next 
two  days.  The  areola  is  circular,  and  when  fully 
developed  has  a  diameter  of  from  one  to  three  inches, 
lieing  then  often  attended  by  considerable  hard- 
ness and  swelling  of  the  subjacent  connective  tissue. 
After  the  tenth  day  the  areola  begins  to  fade  ;  and 
in  two  or  three  days  more  it  has  usually  disappeared, 
along  with  any  hardness  or  swelling  which  may  have 
existed.  With  the  decline  of  the  areola  the  vesicle 
Ijegins  to  dry  in  the  centre  ;  the  lymph  remaining 
in  it  becomes  opaque  and  gradually  concretes  ;  and 
by  the  fourteenth  or  fifteenth  day  a  hard  brown 
scab  is  formed,  which  gradually  contracts,  dries, 
and  blackens,  and  from  the  twentieth  to  the  twenty- 
fifth  day,  but  usually  about  the  twenty-first  day, 
falls  off.  There  is  then  left  a  cicatrix,  which  is 
circular,  somewhat  depressed,  foveated,  sometimes 
radiating,  and,  with  rare  exceptions,  permanent  in 
after-life. 

If  the  lymph  has  been  inserted  by  two,  three,  or 
more  punctures  set  near  together  about  one  spot, 
(ir  by  abrasion  over  a  sufficient  surface,  two  or  more 
vesicles  may  arise  at  the  spot  ;  and  in  the  course  of 
their  growth  either  form  a  large  vesicle  of  a  com- 
pound character,  with  but  one  central  depression, 
or  a  crop  of  vesicles,  generally  coalescing,  but  each 
retaining  its  own  central  depression.  These  com- 
pound vesicles  and  crops  are  round,  oval,  or  of 
irregular  outline,  according  to  the  manner  in  which 
the  cutis  has  been  penetrated  or  exposed  ;  and  the 
shape  of  the  resulting  cicatrices  varies  accordingly. 

Vaccination  which  has  gone  through  the  course 
above  described  is  held  to  be  protective  against 
small-pox. 

The  constitutional  symptoms  attending  these  local 
phenomena  are  a  rise  of  temperature,  sometimes 
detectable  by  thermometer  as  early  as  the  fourth 
day  ;  more  marked,  but  still  often  very  slight,  from 
the  fifth  to  the  seventh  day  ;  more  obvious  feverish- 
ness,  with  restlessness,  and  frequently  derangement 
of  the  stomach  and  bowels,  from  the  eighth  to  the 
tenth  day — that  is,  during  the  stage  of  areola,  sub- 
siding as  that  subsides.  The  general  symptoms 
are  in  most  cases  quite  moderate,  and  often  ex- 
ceedingly slight.  Occasionally,  when  the  areola  is 
at  its  height,  swelling  of  the  axillary  glands  may  be 


intense ;  and  occasionally  also  at  that  period,  in 
young  children  of  full  habit,  especially  in  hot 
weather,  an  eruption  of  roseola  (  Vaccinal  roseola) 
may  occur,  chiefly  on  the  extremities  ;  or  a  papular 
eruption  (  Vaccinal  lichen),  or  a  vesicular  one — the 
vesicles,  however,  differing  from  vaccine-vesicles  in 
being  entirely  free  from  central  depression.  The 
duration  of  any  of  these  forms  of  eruption,  when 
they  do  occur,  is  very  transitory,  usually  not  ex- 
tending beyond  a  week,  and  very  seldom  indeed 
beyond  the  falling  of  the  scab. 

Deviations. — The  above  is  a  description  of  the 
regular  course  of  vaccination.  There  may  be  some 
deviations  in  point  of  time,  the  development  of  the 
vesicle  being  somewhat  retarded  on  the  one  hand 
or  accelerated  on  the  other.  But  if  the  phenomena 
are  in  all  other  respects  regular,  then  variations  in 
time  do  not,  as  far  as  known,  affect  the  protective 
power  of  vaccination.  It  is,  however,  quite  other- 
wise where  the  irregularity  is  in  the  course  and 
character  of  the  vesicle.  Papules  or  vesicles  which 
do  not  bear  the  character  of  the  true  vaccine-vesicle 
must  be  regarded  with  great  suspicion,  as  not  being 
worthy  of  reliance  for  protection  against  small-pox. 

Complications  The  occurrence  of  complications 

in  the  course  of  primary  vaccination  should  be  very 
much  diminished  by  the  introduction  of  the  new 
system.  It  is  perhaps  too  early  yet  to  judge  of 
the  effects  of  the  substitution  of  glycerinated  vaccine 
in  place  of  the  '  arm-to-arm  '  lymph,  and  other 
changes  recently  introduced  into  our  national  system 
of  public  vaccination.  The  present  writer  has 
officially  seen  thousands  of  vaccinations  under  the 
old  system,  but  cannot  as  yet  claim  sufficient  ex- 
perience of  the  new  system  to  make  a  fair  com- 
parison. But  the  accounts  generally  given  by  able 
and  experienced  observers  and  vaccinators  are  most 
favourable.  We  are,  indeed,  led  to  hope  that  the 
rare  but  serious  risks  of  vaccination,  such  as  erysi- 
pelas and  other  infective  diseases,  are  things  of  the 
past,  and  that  even  those  troublesome  (though  to 
a  certain  extent  necessary)  complications,  perhaps 
rather  lightly  referred  to  as  'sore  arms,'  are  likely 
to  lie  very  sensibly  diminished  under  the  new 
system. 

Re- vaccination. — In  some  persons  the  regular 
phenomena  of  vaccination  can  only  be  produced 
once  in  the  lifetime.  But  this  is  not  always  the 
case,  and  vesicles  may  be  produced  by  a  second 
vaccination  not  distinguishable  in  their  appearance 
from  primary  vesicles,  though  usually  having  a 
smaller  and  more  transitory  areola,  and  leaving 
only  a  small  cicatrix.  Much  the  most  frequently 
the  result  of  that  process  is  the  production  of  a 
spurious  papule  or  acuminated  vesicle,  with  hard, 
irregular  areola,  reaching  its  height  by  the  fifth  or 
sixth  day,  and  having  by  the  eighth  day  an  im- 
perfect scab,  which  soon  falls.  There  is  often  much 
itching  and  more  serious  local  irritation  ;  and  the 
constitutional  symptoms  are  out  of  all  proportion 
more  frequent  after  re-vaccination  than  after  primary 
vaccination. 

The  question  whether  re-vaccination  should  be 
systematically  carried  out  among  the  population 
generally,  as  in  the  case  of  primary  vaccination,  is 
one  on  which  opinions  of  responsible  officials  are 
divided  at  the  present  day.  The  conclusions  of  the 
Royal  Commission  have  already  Vieen  quoted.  The 
great  value  of  vaccination,  and  the  immense  boon  it 
has  been  to  the  community,  were  recognised  by  all 
the  Commissioners  except  two.    In  legislating  upon 
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the  subject  Parliament  has  shown  a  desire  to  pro- 
mote the  adoption  of  vaccination  and  to  diminish 
as  far  as  practicable  the  number  of  the  unvaccinated 
infant  and  child-population,  which  if  allowed  to 
assume  very  large  proportions  would  constitute  a 
serious  menace  to  the  public  health.  For  it  must  be 
clearly  understood  that  no  medical  organisation, 
however  complete,  and  no  system  of  isolation,  sani- 
tation, and  general  preparedness  for  dealing  with 
outbreaks,  could  be  safely  trusted  to  in  the  absence 
of  systematic  primary  vaccination.  Every  medical 
officer  of  health,  however  strongly  he  might  believe 
in  the  efficiency  of  the  measures  which  he  im- 
mediately directs,  would  shudder  at  the  thought  of 
a  large  population  such  as  that  of  Gloucester  or 
Leicester,  for  example,  with  organisations  of  such 
varying  efficiency,  beingin  a  largely  unprotected  state 
and  exposed  to  the  virulent  infection  of  small-pox. 
There  can  be  no  two  opinions  among  such  officials 
as  to  the  desirability  of  maintaining  a  well- 
vaccinated  population.  And  here  it  may  be  re- 
marked that  by  a  well-vaccinated  population  is 
meant  a  population  with  a  proportion  of  infants 
'  accounted  for  '  of  at  least  90  per  cent.  Moreover, 
it  should  be  stipulated  that  vaccination  is  performed 
with  a  degree  of  efficiency  nearly  approaching  that 
which  is  absolutely  required  of  public  vaccinators. 
The  certificate  of  vaccination  should,  in  fact,  only  be 
given  where  a  defined  standard  has  been  attained. 
Some  legislative  or  administrative  order  is  necessary 
to  secure  this  end.  If  at  the  same  time  the  use  of  the 
vaccine  manufactured  by  Government  were  made 
obligatory  in  all  vaccinations  performed  by  private 
practitioners,  as  well  as  public  vaccinators,  much 
would  be  done  to  strengthen  our  defences  in  respect 
of  epidemic  small-pox.  But  it  is  altogether 
another  matter  to  advocate,  as  some  eminent 
authorities  on  the  subject  have  done  of  late,  the  re- 
vaccination  of  the  whole  population  at  stated 
periods.  The  inconvenience,  to  say  the  least,  of 
the  process  has  to  be  considered  in  relation  to  the 
risks  of  small-pox.  In  a  well -vaccinated  popula- 
tion small-pox  would  never  be  allowed  to  become 
generally  epidemic  if  the  sanitary  organisation  and 
administration  were  what  it  should  be.  The  present 
writer  has  often  directed  attention  to  the  achieve- 
ments of  local  sanitary  authorities  in  the  way  of 
cutting  short  outbreaks  of  small-pox  and  preventing 
epidemics.  One  most  essential  part  of  this  system 
is  that,  concurrently  with  the  isolation  of  the  sick, 
the  re-vaccination  of  all  persons  brought  within  the 
sphere  and  risk  of  small-pox  is  immediately  attended 
to.  The  advantages  of  the  plan,  which  only  became 
possible  when  the  system  of  notification  came  fully 
into  operation,  are  obvious.  The  present  writer 
desires  to  point  out  that  experience  has  been  steadily 
accumulating  of  late  years  which  strongly  confirms 
this  view.  Re-vaccination  is  of  course  an  essential 
precaution  for  this  purpose.  It  should  be  imme- 
diately resorted  to  by  persons  exposed  to  the  risk 
of  infection,  and  it  should  be  part  of  the  business 
of  every  local  sanitary  authority  to  warn  them  of 
their  danger,  to  provide  means  of  safety,  and  to 
enforce  as  far  as  possible  the  adoption  of  re-vacci- 
nation and  other  measures  of  precaution.  With 
improvements  in  the  practice  of  vaccination  such  as 
science  has  made  possible,  and  with  steadily  im- 
proving local  sanitary  administration,  we  may 
reasonably  hope  that  every  person  in  any  way 
brought  within  the  sphere  and  risk  of  small-pox 
will  be  efficiently  protected.    The  writer  strongly 


deprecates  indiscriminate  re-vaccination  undertaken 
because  of  the  fears  of  the  individual,  rather  than 
in  accordance  with  the  judgment  of  the  practitioner. 

Such  a  scheme  ought,  in  the  opinion  of  the 
present  writer,  to  be  quite  practicable  in  England. 
The  discomfort  entailed  by  the  sore  arm  and  a  cer- 
tain amount  of  constitutional  disturbance  is  abso- 
lutely necessary  in  cases  where  re-vaccination  is 
specially  indicated  ;  but  the  inconvenience  or  loss  of 
wages  would  be  confined  to  a  comparatively  very 
small  number  of  persons — at  any  rate,  only  a  fraction 
of  those  who  would  be  incommoded  by  the  larger 
and,  as  the  present  writer  thinks,  unnecessary 
scheme  of  general  re-vaccination. 

The  above  remarks  apply  to  populations  living 
under  English  systems  of  sanitary  and  public-health 
administration.  In  the  case  of  persons  going  to  the 
East,  or  to  countries  where  small-pox  is  a  prevailing 
disease,  subject  to  no  such  control  as  that  which  has 
been  established  in  Jenner's  country,  re-vaccination 
is  recommended  to  all  except  young  children  with 
good  primary  vaccination-marks,  or  persons  who 
have  undoubtedly  been  already  successfully  re- 
vaccinated  in  adult  life.    Edward  Cox  Seaton. 

VAGINA,  Diseases  of.— Synon.  :  Fr.  Mala- 
dies dit  Vagin  ;  Ger.  Krankkeiten  der  Scheide. 

The  vagina  frequently  participates  in  the  morbid 
processes  which  affect  the  uterus  and  other  neigh- 
bouring organs.  The  vaginal  affection  is  then  a 
matter  of  minor  importance,  and  may  not  call  for 
special  recognition.  But  this  canal  is  often  the 
seat  of  independent  diseases,  the  more  important 
of  which  will  now  be  considered. 

I.  Atresia. — Imperforate  vagina  is  met  with  as 
a  congenital  or  acquired  malformation.  Congenital 
atresia  may  occur  alone  ;  or  it  may  be  complicated 
with  absence,  imperfect  development,  or  closure  of 
the  orifice  of  the  uterus.  Occasionally  the  vagina 
is  bifid,  and  the  atresia  affects  only  one  side,  in 
which  the  menstrual  fluid  of  the  corresponding  horn 
of  the  uterus  may  accumulate,  producing  the  con- 
dition described  as  kamatocolpos  lateralis.  The 
occlusion  may,  first,  affect  the  organ  in  its  entire 
length  ;  or,  secondly,  for  a  half  or  third  of  its 
length,  most  frequently  towards  the  lower  ex- 
tremity ;  or,  thirdly,  it  may  be  simply  membranous, 
as  from  a  too  complete  hymen.  The  congenital 
atresia  is  usually  complete,  so  that  the  passage 
to  and  from  the  uterus  is  perfectly  occluded. 
Acquired  or  accidental  atresia,  on  the  other  hand, 
may  present  any  degree  of  constriction,  from  a 
slight  and  partial  narrowing  of  the  canal  up  to  its 
total  obliteration.  We  find  it  resulting,  first,  from 
sloughing  after  labour,  when  it  is  frequently  com- 
plicated with  vesical  or  rectal  fistulte ;  secondly, 
from  sloughing  after  fever  ;  thirdly,  from  chronic 
inflammations  and  ulcerations  ;  fourthly,  from  re- 
peated applications  of  caustics. 

Symptoms  and  Diagnosis. — There  are  three 
stages  at  which  atresia  of  the  vagina  may  betray 
itself  by  symptoms.  First,  after  puberty  has  set  in, 
the  patient  has  the  usual  indications  that  ovulation 
is  taking  place,  but  she  suffers  from  amenorrhaa. 
The  uterine  hfemorrhage  is  taking  place  ;  but  the 
extravasated  blood  is  detained  above  the  seat  of 
the  occlusion,  and  does  not  appear  externally. 
Secondly,  in  some  women  dyspareunia  (impos- 
sibility of  copulation)  after  marriage  leads  to  the 
examination  which  discovers  the  obstruction. 
Thirdly,  in  the  acquired  variety  the  difficulty  is 
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often  only  discovered  in  consequence  of  the  dystocia 
that  results  from  the  resistance  offered  to  the  ad- 
vance of  the  fretal  head  by  the  constriction  of  the 
canal.  The  physical  examination  may  discover, 
first,  on  abdominal  palpation,  a  swelling  in  the 
hypogastric  or  inguinal  region,  due  to  the  accumula- 
tion of  menstrual  fluid  in  the  upper  parts  of  the 
sexual  canals.  Secondly,  cn  vaginal  exploration 
iieing  attempted,  either  the  finger  is  soon  arrested 
within  the  labia,  or  a  bulging,  fluctuating  pouch  is 
felt.  Thirdly,  we  then  examine  per  rectitin  or  per 
-'esicani  with  sound  or  finger,  or  through  these 
cavities  simultaneously,  comljining  the  exploration 
ijy  means  of  the  fingers  of  one  hand  through  the 
available  openings  in  the  pelvic  floor,  with  pressure 
ind  palpation  with  the  other  hand  above  the  pelvic 
Ijrim.  The  exact  seat  and  extent  of  the  occlusion 
can  thus  be  detected,  and  at  the  same  time  an 
estimate  can  be  formed  of  the  amount  of  accumula- 
tion that  may  have  taken  place  above  it. 

Prognosis. — (i)  Where  the  obstructing  mem- 
Ijrane  is  thin,  it  may  give  way  at  a  menstrual 
period,  or  undergo  a  gangrenous  process.  (2)  The 
sac  formed  by  the  dilated  uterine  or  Fallopian 
cavities  may  burst,  and  pour  its  contents  into  the 
peritoneal  cavity.  (3)  In  a  considerable  propor- 
tion of  cases  early  menopause  comes  on,  and  lessens 
the  risk.  (4)  Patients  who  suffer  from  atresia 
vagina;,  even  when  they  have  been  relieved  by 
operative  measures,  are  said  to  show  a  tendency  to 
die  of  consumption. 

Treatment. — In  view  of  the  dangers  associated 
with  the  accumulation  of  menstrual  fluid  in  the 
genital  canals,  the  indication  usually  becomes  very 
clear  for  its  evacuation  by  perforating  the  obstruct- 
ing tissues.  But  this  operation  has  often  been  fol- 
lowed by  disastrous  results.  Not  to  speak  of  the 
risks  of  wounding  the  bladder  or  rectum,  or  of 
setting  up  pelvic  cellulitis,  in  cases  where  there  is 
total  absence  of  the  vagina,  and  a  canal  needs  to  be 
tunnelled  to  the  uterus,  emptying  of  a  hfemato- 
metra  and  hrematocolpos  has  been  followed  by 
■death,  sometimes  from  septicKmia,  sometimes  from 
bursting  of  the  sac  above  when  pressure  is  made  on 
it ;  or  dangerous  inflammation  has  been  set  up  in  the 
pelvic  organs.  Care  must  be  taken  never  to  empty 
the  sac  by  pressure  from  above,  but  by  washing  it 
out  with  a  warm  antiseptic  fluid  through  an  open- 
ing, which  must  be  made  under  antiseptic  precau- 
tions. Where  the  atresia  has  been  extensive,  there 
is  a  strong  tendency  to  its  repeated  closure.  This 
must  be  averted  by  making  the  patient  wear  a 
glass  or  vulcanite  tube  filled  with  cotton  wadding 
soaked  in  carbolised  oil,  through  which  the  uterine 
cavity  can  be  occasionally  washed  out  until  it  has 
collapsed.  This  must  be  worn  for  some  months, 
until  the  vaginal  canal  has  fully  cicatrised  around  it. 

2.  Displacements. — When  the  perinajum  has 
become  relaxed  or  lacerated,  hernia  of  the  pelvic 
contents  is  apt  to  occur  to  a  greater  or  less  extent. 
The  descent  of  the  uterus  in  such  cases  has  com- 
monly been  regarded  as  their  most  important 
feature,  and  they  have  generally  been  described  as 
prolapsus  uteri.  When  the  protrusion  or  hernia- 
tion, however,  is  complete,  the  walls  of  the  hernial 
sac  are  formed  chiefly  by  the  walls  of  the  vagina, 
and  we  get  the  most  extensive  displacement,  or 
ijiversioa,  of  the  vagina.  The  symptoms  and  treat- 
ment of  this  inversion  lielong  to  the  history  of 
uterine  displacements.  But  we  may  have  displace- 
ment of  one  or  other  of  the  vaginal  walls  as  an 


independent  mischief,  or  as  the  most  prominent 
disturbance,  in  a  case  where  the  retentive  power 
of  the  pelvic  floor  is  impaired.  If  the  anterior 
wall  of  the  vagina  descend,  it  carries  with  it  the 
back  wall  of  the  bladder — cystocele.  If  the  pos- 
terior vaginal  wall  descend,  it  brings  with  it  the 
anterior  wall  of  the  rectum — rectocele. 

Treatment. — The  treatment  of  these  conditions 
is  either  palliative  or  radical.  The  palliative  treat- 
ment is  effected  by  the  use  of  astringent  injections, 
and  the  application  of  vaginal  pessaries — such  as 
the  Hodge  pessary  with  crossbars  towards  its  lower 
end.  The  radical  treatment  implies  a  plastic 
operation  for  repair  of  the  relaxed  or  ruptured 
perinceum,  or  for  producing  a  contraction  in  the 
displaced  vaginal  wall. 

3.  Foreign  Bodies. — The  vaginal  canal  is 
sometimes  found  occupied  by  foreign  bodies. 
Every  gynecologist  has  met  with  cases  where 
pessaries  have  been  left  in  for  years,  until  by  their 
presence  and  pressure  they  began  to  set  up  ulcera- 
tive processes  in  the  vaginal  walls.  Introduced  at 
first  with  a  useful  object,  and  producing  for  a  time 
a  beneficial  effect,  their  presence  has  sometimes 
been  forgotten,  until  the  discharges  they  excited 
have  recalled  attention  to  them.  But  bodies  of 
quite  another  kind  are  sometimes  met  with,  usually 
introduced  by  patients  with  onanistic  propensities. 
Corks,  pieces  of  wood,  pomade-pots,  fir-tops,  dram- 
glasses,  &c. ,  have  been  met  with  in  such  cases. 
Portions  of  glass  specula  and  of  glass  syringes  have 
sometimes  broken  off  in  the  hands  of  practitioners 
or  patients.  Ascarides  and  other  parasites  seem 
occasionally  to  make  their  way  from  the  anus  into 
the  vagina. 

Some  of  these  foreign  bodies  are  very  easy  of 
removal.  Others  are  a  source  of  great  difficulty — 
those  more  especially  which  have  become  embedded 
to  some  extent  in  the  vaginal  walls.  Thus  it  may 
become  necessary  to  anresthetise  the  patient,  to  lay 
hold  of  the  foreign  body  with  a  polypus-forceps  or 
vulsellum,  and  to  detach  it  with  the  fingers  or  with 
a  knife  from  the  tissues  that  have  granulated  round 
it,  before  it  can  be  withdrawn. 

4.  Inflammation. — Synon.  :  Colpitis  ;  ]'agi- 
nitis. — Apart  from  gonorrhoeal  inflammation  of  the 
vagina,  we  may  have  colpitis  of  a  non-specific  cha- 
racter, either  as  a  primary  disease,  originating  in 
itself,  or  spreading  to  it  from  the  neighbouring 
structures.  The  causes  of  inflammation  commencing 
in  the  vagina  are  found  in  chills  (puerperal  or 
menstrual)  ;  injuries  (as  from  rude  use  of  obstetric 
and  gynecological  instruments) ;  prolonged  presence 
of  pessaries  ;  excessive  coition  ;  irritants  (as  in  cases 
where  nitrate  of  silver  applied  to  the  cervix  has 
acted  on  the  vaginal  mucosa)  ;  neoplasms ;  and 
some  of  the  fevers.  In  elderly  women  we  meet 
with  a  colpitis  senilis  or  vetiilariiin  (Ruge),  the 
cause  of  which  is  not  easily  traceable,  in  which  the 
mucous  membrane,  especially  of  the  upper  part  of 
the  vaginal  tube,  sheds  its  epithelial  covering  in 
patches,  becomes  studded  here  and  there  with 
papillary  granulations,  and  shows  a  tendency  to 
cicatricial  contractions.  In  other  women  the  colpitis 
in  its  acute  forms  is  found  as  a  catarrh  of  the 
mucosa,  attended  by  swelling,  rapid  desquamation 
of  epithelial  cells,  and  exudation  of  a  serous  fluid, 
which,  mixed  with  the  granular  cells,  produces  a 
milky  discharge.  In  the  chronic  forms  the  discharge 
becomes  more  creamy  or  purulent  as  the  exudation 
is  less  copious,  and  there  is  more  exfoliation  of 
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degenerated  and  often  unripe  epithelial  cells;  and 
then  the  surface  is  often  thickly  strewn  with  red 
papillse,  over  which  the  epithelium  is  almost  de- 
stroyed. The  symptoms  are  local  discomfort,  and 
leucorrhceal  discharges  of  various  kinds  ;  and  the 
diagnosis  is  made  by  examination  of  the  discharge, 
and  exposure  of  the  affected  surface  by  means  of 
the  speculum. 

Treatment. — The  treatment  in  the  acute  stage 
is  directed  to  keeping  the  part  at  rest,  and  using 
sedative  injections.  In  the  chronic  forms  the  use 
of  the  injection  or  douche  must  be  steadily  perse- 
vered in.  The  canal  must  be  washed  out  with  a 
stream  of  hot  water,  in  the  last  pint  of  which  alum 
or  some  other  astringent  has  been  dissolved. 
Where  an  acute  process  is  likely  to  become  chronic, 
or  in  the  chronic  forms  attended  by  granulations 
on  the  surface,  it  is  well  to  apply  with  a  mop 
or  brush  a  solution  of  nitrate  of  silver  containing 
half  a  drachm  to  the  ounce.  Frequently  the  use  of 
pessaries  of  oxide  of  zinc,  bismuth,  or  iodide  of  lead 
proves  useful  in  cases  where  patients  have  difficulty 
in  using  the  syringe  or  douche.  In  colpitis 
senilis,  the  distress  which  the  patient  feels  from  the 
irritating  discharge  is  best  relieved,  and  the  un- 
healthy surface  is  most  speedily  brought  to  heal,  by 
the  application  of  bismuth-powder,  through  a  spe- 
culum or  other  tube,  to  the  mucous  membrane,  after 
washing  or  wiping  away  the  secretion ;  or  an 
injection  of  boric  acid  with  cocaine  may  be 
used. 

5.  Injuries. — It  is  principally  in  connection  with 
labour  that  the  vaginal  walls  are  liable  to  be  injured. 
Not  only  in  operative  cases  where  the  walls  may 
get  bruised  and  torn,  or  in  tedious  labours  where  the 
walls  are  so  long  compressed  that  they  may  after- 
wards slough  and  become  the  seat  of  fistulse,  but 
even  in  ordinary  cases,  the  vaginal  mucous  membrane 
is  almost  always  fissured,  or  torn  more  or  less  deeply, 
at  its  lower  extremity.  These  lacerations  are  mainly 
important  because  of  their  liability  to  become  the 
channels  through  which  septic  matters  are  absorbed 
in  the  puerperal  patient.  In  every  case  where  there 
is  a  chance  of  infection,  the  canal  should  be  syringed 
with  a  solution  of  creolin,  or  perchloride  of  mercury, 
or  carbolic  acid  ;  and  it  is  a  further  safe  precaution 
to  keep  the  raw  surface  dusted  with  a  powder  of 
several  grains  of  starch  combined  with  one  grain  of 
salicylic  acid,  or  with  iodoform  and  bismuth. 

6.  Neoplasms. — Fibromata  affect  most  fre- 
quently the  anterior  wall  of  the  vagina.  They  may 
be  either  sessile  or  pedunculated.  They  do  not 
give  rise  to  much  distress,  except  from  their  pressure 
on  the  bladder,  or  from  their  protruding  through 
the  vulva.  Extirpation  affords  the  only  cure,  and 
in  carrying  out  the  operation  care  has  to  be  taken 
to  avoid  injuring  the  bladder  or  urethra  when  they 
are  seated  anteriorly,  and  the  rectum  when  they 
spring  from  the  posterior  wall.  Sarcomata,  round- 
celled  or  spindle-celled,  have  been  in  some  few 
cases  found  springing  from  the  vaginal  walls.  They 
have  sometimes  been  described  as  growing  from  the 
submucous  tissue  ;  and  the  writer  has  seen  them  in 
two  instances  develop  from  the  submucous  tissue  of 
the  back  wall.  In  other  cases  the  growths  arose 
from  the  mucous  membrane.  Early  extirpation  is 
indicated.  These  growths  tend  to  recur.  Carci- 
noma, more  markedly  even  than  the  other  neoplasms, 
is  oftener  a  secondary  than  a  primary  affection  in 
the  vaginal  walls.  It  may,  however,  originate  in 
the  vagina  itself,  running  a  course  at  least  as  rapid 


as  in  the  uterus,  and  usually  leading  early  to  in- 
filtration of  the  inguinal  glands.  It  only  admits  of 
palliative  treatment.  Cystomata,  like  the  simple 
solid  tumours,  are  most  frequent  on  the  anterior 
wall,  and  arise  in  many  cases  from  accumulation  of 
fluid  in  portions  of  the  duct  of  Gaertner  that  have 
remained  unobliterated.  The  contents  are  usually 
pale,  and,  where  they  have  attained  the  size  of  a 
walnut,  watery.  In  the  smaller  cysts  the  contents 
are  more  viscid.  Some  seem  to  result  from  cavities 
into  which  blood  has  been  extravasated,  and  then 
the  contents  are  brownish.  They  must  be  freely 
evacuated,  and  iodine  or  nitrate  of  silver  applied  to 
their  lining  membrane  ;  otherwise  they  are  apt  to 
refill. 

7.  Vaginismus. — Under  this  designation  has 
been  described  an  affection  of  the  vaginal  orifice 
which  is  not  infrequent  among  recently  married 
women,  and  which  utterly  unfits  the  subjects  of  it 
for  enduring  coition.  In  some  of  them  the  hymen 
is  unruptured,  and  there  are  excoriations  at  its  base, 
towards  the  navicular  fossa.  More  frequently  the 
hymen  has  been  infringed,  but  the  lacerations 
have  not  healed,  or  fissures  have  formed  at  the  roots 
of  the  hymeneal  flaps,  and  a  chronic  inflammation 
is  set  up  in  the  tissues,  which  renders  them  exqui- 
sitely sensitive.  In  such  a  condition  any  touch, 
even  of  the  finger,  causes  intense  pain,  and  when 
an  attempt  is  made  to  pass  through  the  orifice,  the 
constrictor  vaginne  and  the  lower  fibres  of  the 
levator  ani  are  thrown  into  a  tenesmic  state,  which 
prolongs  the  suffering.  The  leading  symptom  is 
the  distressing  dyspareunia  ;  and  the  diagnosis  is 
made  by  the  touch  of  the  finger,  supplemented  by 
inspection.  An  examination  can  often  be  effected 
only  when  the  patient  is  placed  under  an  anaesthetic. 

Treatment. — Treatment  of  a  palliative  kind 
may  be  attempted,  making  the  patient  use  sitz- 
baths  and  apply  emollients  and  sedatives.  But  it 
is  far  more  satisfactory  to  have  recourse  to  radical 
measures.  The  patient  being  under  the  influence 
of  chloroform,  the  fragments  of  the  hymen  should 
be  pared  or  clipped  off  An  incision  should  be 
made  on  each  side  of  the  vaginal  opening  towards 
its  posterior  aspect,  running  in  a  direction  outwards 
and  backwards,  and  passing  through  the  whole 
thickness  of  the  mucous  membrane  and  some  portion 
of  the  thickness  of  the  constrictor  muscle.  The 
points  of  four  fingers  of  the  hand,  gathered  together 
and  well  greased,  should  then  be  passed  through 
the  dilated  opening,  so  as  fully  to  distend  it,  and 
produce  complete  relaxation  of  the  sphincter.  With 
due  care  the  bleeding  is  trifling  ;  the  wound  heals 
kindly  ;  and  undue  contraction  is  prevented  by 
making  the  patient  wear  for  half  an  hour  or  longer, 
twice  a  day,  a  thick  vaginal  bougie.  For  a  time 
the  introduction  of  the  bougie  is  resented,  but  the 
pain  passes  oft'  when  it  is  kept  in  position  ;  and 
after  a  few  days  its  passage  ceases  to  be  painful. 
This  operation  can  be  carried  out  with  a  very  con- 
fident expectation  that  the  dyspareunia  will  dis- 
appear ;  and  if  no  other  complication  be  present, 
the  probability  is  that  conception  will  ensue. 

Alexander  Russell  Simpson. 

VALENCIA,  on  the  East  Coast  of  Spain.— 

A  dry,  variable,  mild,  winter  climate  ;  and  impor- 
tant sea-bathing  station.  Mean  winter  temperature, 
57°  F.  Prevailing  winds  E.  (moist),  W.  and  S.W. 
(rough).  See  Climate,  Treatment  of  Disease 
by. 
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VALS,  in  Ardeche,  France.  —  Alkaline 
waters.    See  Mineral  Waters. 

VARICELLA  (dim.  of  Variola). — A  synonym  for 
chicken-pox.    See  Chicken-Pox. 

VARICOCELE  (varix,  a  dilated  vein  ;  and  Kr;A»7, 
a  tumour). — Synon.  :  Fr.  Varuoci/e;  Ger.  Kj-aiiip- 
faderbrnch. 

Definition. — A  dilated,  elongated,  and  tor- 
tuous condition  of  the  veins  of  the  spermatic  cord, 
<lue  either  to  increased  pressure  within  the  vessels, 
( ir  to  diminished  resistance  in  the  walls  of  the  vessels 
and  the  surrounding  structures,  or  to  overgrowth  of 
Wolffian  veins. 

Pathology. — The  testicle,  probably,  like  other 
glands,  receives  supplies  of  blood  varying  with  its 
activity  ;  and  the  veins  are  numerous  and  tortuous, 
freely  anastomose,  are  liable  to  intermittent  com- 
pression in  their  passage  through  the  inguinal  canal 
iVom  muscular  contraction,  and  terminate  on  each 
side  in  a  single  vein,  which,  like  the  companion 
artery,  is  remarkable  for  its  great  length  and  small 
size.  These  conditions  are  favourable  to  the  pro- 
duction of  dilatation  and  varicosity.  Diminished 
resistance  in  the  walls  of  the  vessels  and  surround- 
ing structures  is,  however,  probably  the  chief  cause. 
\'aricocele  is  so  much  more  frequent  in  the  left  than 
in  the  right  spermatic  cord,  and  when  present  in 
both  is  so  much  larger  in  the  left,  that  the  inferior 
muscular  development  of  the  left  side  of  the  body 
from  predominant  use  of  the  right  is  very  possibly  a 
jjredisposing  cause.  The  ternnination  of  the  left 
spermatic  vein  at  right  angles  in  the  renal  vein,  as 
compared  with  the  termination  of  the  right  vein  at 
an  acute  angle  in  the  inferior  vena  cava,  and  the 
relation  of  the  left  vein  to  the  sigmoid  flexure,  have 
lieen  suggested  as  possible  exciting  causes  ;  but  their 
influence,  if  any,  must  be  slight.  The  epididymis 
and  organ  of  Giraldes  are  developed  from  a  highly 
vascular  organ,  the  Wolffian  body.  It  is  probable 
that  varicocele  is  sometimes  dependent  upon  the 
non-disappearance  and  overgrowth  of  persistent 
Wolffian  veins.  Not  infrequently  the  veins  of  the 
spermatic  cord  become  varicose  where  they  lie  in 
the  inguinal  canal  {itiguiual  c'aricocele).  In  the 
absence  of  a  scrotal  varicocele  the  tumour  caused 
by  the  dilated  veins  is  easily  (mistaken  for  an  incom- 
plete inguinal  hernia. 

Symptoms. — Varicocele  is  generally  painless, 
but  is  sometimes  associated  with  neuralgia  or 
hyperesthesia  of  the  testicle.  The  subjects  of  it 
sometimes  complain  of  a  feeling  of  weight  or  un- 
easiness in  the  part  after  standing  or  prolonged 
exercise  ;  and  in  extreme  cases,  when  the  scrotum 
is  very  much  relaxed,  labouring  men  have  found  it 
a  mechanical  hindrance  in  their  work.  In  the 
tropics  a  varicocele  is  nearly  always  painful,  and 
the  pain  is  aggravated  by  the  fatigue  of  marching. 
The  testicle  is  in  many  cases  normal,  but  is  some- 
times soft  and  even  atrophied,  but  these  conditions 
of  the  testicle  are  probably  the  result  of  other 
<  auses,  and  not  of  the  varicocele.  In  such  cases 
ti  e  patient  is  generally  very  hypochondriacal.  An 
ingiiiua!  va>-icocele  may  cause  pain,  appears  when 
the  patient  stands  up,  disappears  when  he  lies 
<lown,  and  has  an  impulse  in  coughing.  But  a 
scrotal  varicocele  is  often  present,  and  sometimes  the 
dilated  veins  can  be  felt  when  the  cord  is  pulled  down. 

Diagnosis. — The  diagnosis  of  scrotal  varicocele 
is  easy.    The  veins  can  be  readily  felt,  and  have 


been  aptly  compared  to  a  bag  filled  with  worms.  The 
position  of  the  varicocele  is  usually  above  and  be- 
hind the  testicle  ;  but  it  may  vary  and  the  tumour 
lie  below  the  testis,  under  which  circumstance  it  is 
apt  to  be  overlooked.  Varicocele  may  complicate 
inguinal  hernia  and  hydrocele. 

Treatment. — In  slight  cases  of  varicocele  no 
treatment  is  required.  The  use  of  a  light  truss,  with 
pressure  sufficient  to  take  ofif  the  weight  of  the 
superincumbent  column  of  blood  from  the  spermatic 
veins,  without  interfering  with  the  current  of  blood 
through  the  spermatic  artery,  has  been  recom- 
mended with  advantage.  A  well-fitting  suspensory 
bandage,  cold  bathing,  avoidance  of  constipation, 
and  tonics,  will  suffice  for  most  cases  ;  but  if  opera- 
tive interference  be  requisite,  the  writer  (C.  B.  L. )  has 
found  excision  of  the  veins  most  satisfactory.  The 
bundles  of  veins  should  be  transfixed,  and  tied  so  as 
to  avoid  slipping  of  the  ligature.  The  latter  may 
consist  of  silk  or  catgut.  It  is  safest  to  drain  the 
loose  tissues  of  the  scrotum  for  the  first  twenty-four 
hours.  Subcutaneous  ligature  and  division  of  the 
veins  have  been  recommended  ;  but  the  result  is 
always  uncertain,  and  sometimes  unsuccessful.  The 
treatment  of  inguinal  varicocele  consists  in  opening 
the  inguinal  canal,  after  which  the  veins  can  be 
isolated,  transfixed,  and  tied,  and  the  canal  closed 
again.  Jeremiah  McCarthy. 

C.  B.  LOCKWOOD. 

'VARICOSE"  GLANDS.  —  .S(?(;  Filariasis, 
P-  545- 

VARICOSE  VEINS.— 6"<.v  Veins,  Diseases  of; 
and  Varicocele. 

VARIOLA  [variiis,  spotted).— A  synonym  for 
small-pox.    .SVe;  Small-Pox. 

VARIOLOID  {variola,  small-pox;  and  dhos, 
form). — This  term  has  been  applied  to  a  mild  form 
of  variola,  the  disease  being  modified  by  previous 
vaccination  or  inoculation.    See  Small-Pox. 

VEGETATIONS.— In  modern  pathology  this 
term  is  generally  applied  to  growths  and  deposits 
connected  with  the  valves  of  the  heart  (see  Heart, 
Inflammation  of).  The  name  is  also  given  to 
excessive  granulations  on  wounds,  and  to  warty 
growths  in  any  situation. 

VEINS,  Diseases  of.— Synon.  :  Fr.  Maladies 
ties  Veines  ;  Ger.  Krankheifeii  der  Adern. 

The  diseases  of  veins  will  be  described  in  the 
following  order:  (l)  Inflammation;  (2)  \'arix ; 
(3)  Hypertrophy;  (4)  Atrophy  ;  (5)  Degenera- 
tions; (6)  Phleboliths  ;  (7)  Wounds;  (8)  Air  in 
Veins;  (9)  Parasites;  and  (10)  New-Growths. 
Neither  thrombosis  nor  pyajmia,  except  in  so  far 
as  they  affect  the  vessel-walls,  will  be  discussed 
here.  See  Py.^mia  ;  Thrombosis  ;  and  Veins, 
Fntrance  of  Air  into. 

I.  Inflammation. — Synon.:  Phlebitis;  Fr. 
Phlebite  ;  Ger.  Venenentziindung. 

Definition. — Inflammation  of  the  coats  of  a 
vein. 

Classification. — Cases  of  phlebitis  may  be 
classified  :  (l)  according  to  the  intensity  of  the 
inflammation — acute,  subacute,  or  chronic  ;  (2) 
according  to  the  result  of  the  inflammation — 
whether  the  formation  of  new  tissue  (plastic)  or 
suppuration  (suppurative)  ;    (3)  according  to  the 


VEINS,  DISEASES  OF 


layer  of  tJie  venous  wall  primarily  or  chiefly 
affected — endo-,  meso-,  and  exo-,  to  which  may  be 
added  as  closely  associated  peri-phlebitis  ;  or  (4) 
according  to  the  cause  of  the  phlebitis,  e.g.  septic. 
Practically,  however,  we  may  discuss  the  subject 
under  two  heads,  namely,  endophlebitis  and  peri- 
■hhlehitis. 

.Etiology. — The  following  are  more  or  less 
well-established  causes  of  phlebitis  : — 

Mechanical  injury. — This  frequently,  but  not 
necessarily,  leads  to  the  formation  of  a  thrombus — 
a  further  source  of  mechanical  irritation.  A  wound 
of  a  vein  is  generally  lost  sight  of  in  the  injury  of 
surrounding  parts  ;  but  the  degree  of  inflammation 
resulting  in  the  vein -wall,  like  that  in  the  wound 
at  large,  will  depend  upon  whether  the  injury  is  or 
is  not  accompanied  by  infection  with  pyogenic 
organisms,  or  whether  these  subsequently  gain 
access  to  the  injured  spot.  The  effect  of  chronic 
strain  is  shown  in  the  thickening  and  sclerosis  of 
the  wall  of  a  varicose  vein. 

Tlie  for»iation  of  a  thrombus.  —  For  the  causes  of 
this  see  Thrombosis.  Here  it  will  suffice  to  say 
that  a  certain  unknown  degree  of  alteration,  by 
injury  or  disease,  of  the  endothelial  layer  of  a  vein 
will  induce  the  formation  of  a  clot,  and  that  this  is 
favoured  by  slowness  of  the  circulation  and  by  some 
blood-states.  The  clot  is  an  irritant,  slight  or  in- 
tense. When  the  thrombus  quickly  clears  up,  and 
the  vein  becomes  patent,  we  may  presume  that  the 
changes  in  the  vein-wall  have  been  but  slight ; 
when  the  thrombus  is  the  seat  of  infective  softening, 
the  wall  of  the  vein  may  suppurate  or  necrose. 
Between  these  two  extremes  come  the  changes 
accompanying  the  'organisation  of  a  clot,'  and  the 
conversion  of  it  and  the  vein -wall  into  a  mass  of 
fibrous  tissue. 

The  existence  of  an  inflammation  in  the  tissues 
through  which  the  vein  passes. — When  a  peri- 
phlebitis exists,  whether  acute  or  chronic,  it  tends 
to  spread  to  the  wall  of  the  vein,  involving  first  the 
adventitia,  and  extending  inwards  until,  perhaps, 
sufficient  change  of  the  intima  is  produced  to  cause 
thrombosis.  The  intensity  of  the  phlebitis  varies 
with  that  of  the  surrounding  inflammation,  but  it 
does  not  follow  that  a  venous  wall  exposed  in  an 
abscess  will  become  the  seat  of  abscess,  nor  even 
that  it  will  be  thrombosed,  for  the  vein  is  not  one 
with  the  tissue  in  which  it  lies.  Still,  it  is  not 
difficult  for  organisms  in  tissues  round  about  a  vein 
to  invade  the  wall  of  the  vein,  to  excite  in  it  a 
process  similar  to  that  going  on  around  it,  and  to 
penetrate  to  any  thrombus  which  may  form  within 
it,  causing  it  to  undergo  infective  softening.  In 
organs  and  parts  which  are  the  seats  of  sclerosis 
the  veins  undergo  fibroid  thickening,  and  con- 
traction of  their  lumina.  Gummatous  and  tuber- 
cular infiltrations  of  veins  passing  through  parts 
which  are  the  seats  of  late  syphilitic  or  tubercular 
lesions  occur  ;  and  softening  of  a  tubercular  lesion 
of  a  vein-wall  may  lead  to  discharge  of  the  contents 
of  the  focus  into  the  circulation,  and  to  a  more  or 
less  widespread  outbreak  of  tuberculosis. 

But  syphilis  and  tuberculosis  may  affect  the  walls  of 
veins  directly,  giving  rise  to  small  gummata  and 
discrete  tubercles  in  the  walls.  The  former  lead 
to  changes  similar  to  those  in  syphilitic  arteritis. 
Either  syphilitic  or  tubercular  inflammation  may 
lead  to  sclerosis  of  the  wall  with  contraction  of  the 
lumen,  and,  very  likely,  thrombosis. 

A  hyperplastic  phlebitis  is  described,  correspond- 


ing to  endarteritis  obliterans,  but  it  is  even  less 
common,  and  the  subendothelial  thickenings  are 
much  less  marked.    The  cause  is  unknown. 

There  is  no  d  priori  reason  why  acute  inflamma- 
tion excited  by  the  presence  of  organisms  should 
not  start  in  the  external  and  middle  coats  of  veins, 
which  are  vascular ;  but  there  seems  to  be  no 
pathological  evidence  of  its  occurrence.  On  the 
other  hand,  it  seems  probable  that  blood-borne 
germs  do  settle  in'  the  intima  of  veins  in  acute 
necrosis  and  in  pyasmia,  and  induce  such  changes 
as  lead  to  thrombosis.  Again,  if  the  changes  in 
acute  rheumatism  in  the  non-vascular  cardiac 
valves  are  not  always  due  to  organisms  settling 
upon  them,  but  are  caused  by  some  irritant  in  the 
blood,  the  vessels  may  be  similarly  affected  ;  there 
is,  however,  nothing  but  theory  to  support  this 
view.  The  recurrent  phlebitis  to  which  the  gouty 
are  liable  may  possibly  own  a  pathology  of  this 
kind. 

To  sum  up :  the  great  causes  of  phlebitis  are 
injury,  the  irritation  of  a  thrombus,  and  infection 
from  surrounding  tissues.  The  settlement  of  germs 
in  the  endothelium  from  the  blood  seems  probable. 

Morbid  Anatomy  and  Histology. — When  a 
thrombus  forms,  contraction  of  the  vessel-wall  and 
uniform  reddish  staining  of  the  intima  occur, 
exactly  corresponding  to  the  clot.  The  inner  wall 
presents  longitudinal  folds,  easily  obliterated  by 
distension.  More  or  less  injection  of  the  vasa 
vasorum,  more  or  less  fluid  and  cellular  infiltration, 
and  consequent  swelling  and  softening  of  the  vein- 
wall,  ensue,  in  proportion  as  the  clot  is  more  or  less 
irritant.  If  the  clot  soon  disappears,  return  to  the 
normal  is  easy.  If  the  clot  organises,  contraction 
of  the  vein  upon  the  clot  goes  on  ;  the  clot  is  freely 
infiltrated  by  leucocytes  from  the  vasa  vasorum, 
and  proportionately  decolourised  ;  new  vessels  form  ; 
fibrous  tissue  develops  ;  and  wall  and  clot  are  con- 
verted into  a  cord  of  connective  tissue,  in  which 
the  structure  of  the  vein  may  for  a  long  time  remain 
more  or  less  distinct.  If  the  clot  undergoes  infec- 
tive softening  or  putrefaction,  the  swelling  and 
softening  of  the  wall  reach  their  greatest  height  : 
hsemorrhagic  points  and  small  collections  of  pus 
may  be  visible  to  the  naked  eye  ;  under  the  micro- 
scope the  wall  is  densely  infiltrated  with  white  and 
red  corpuscles  ;  and,  finally,  loss  of  fine  structure 
and  imperfect  staining  may  indicate  death  of  the 
part.  The  thrombus  which  has  undergone  infective 
softening  may  thus  give  rise  to  an  abscess  about  the 
vein,  and  may  burst  through  the  venous  wall — the 
most  favourable  termination  ;  for  it  may  ward  oft' 
rupture  of  the  central  end  of  the  clot  into  the  cir- 
culation, and  consequent  septic  embolism.  These 
changes  are  well  seen  in  cases  of  pyaemia,  and  in 
thrombosed  veins  starting  from  septic  ulcers  or 
wounds. 

Exactly  the  same  state  of  matters  may  be  pro- 
duced by  a  septic  inflammation  extending  from 
without  to  the  venous  wall,  and  leading  to  throm- 
bosis and  infective  softening  of  the  thrombus,  e.g. 
in  thrombosis  of  the  petrosal  and  lateral  sinuses  in 
middle-ear  disease. 

Symptoms. — Thrombosis  of  a  vein — generally 
of  the  leg — is  usually  spoken  of  as  '  phlebitis. ' 
The  patient  complains  of  pain  in  the  part,  either 
dull  aching  or  sharp  shooting  ;  and  on  examination 
one  feels  a  firm  rounded  cord,  if  the  affected  vein 
is  superficial.  The  part  is  somewhat  tender,  there 
is  usually  slight  oedema  around  the  cord,  and  the 
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skin  over  it  may  be  slightly  or  markedly  reddened  ; 
these  symptoms  being  due,  apparently,  to  throm- 
bosis causing  a  phlebitis  and  periphlebitis.  Some, 
however,  believe  that  these  symptoms  may  arise 
from  phlebitis  without  thrombosis,  an  inflammation 
spreading  outwards  from  the  wall  of  the  vein.  In 
the  case  of  deep  veins  of  no  great  size  there  may 
be  no  symptoms  at  all  to  indicate  the  occurrence  of 
simple  thrombosis,  and  it  is  evident  from  what  we 
see  in  superficial  veins  that  thrombi  may  cause  very 
little  irritation.  When  the  vein  thrombosed  is  a 
main  one,  more  or  less  widespread  cedema  results, 
but  this  is  a  symptom  of  thrombosis,  not  of  phle- 
bitis. 

When  the  thrombus  undergoes  infective  soften- 
ing, the  vein-wall  and  the  tissues  for  some  distance 
round  about  it  become  the  seat  of  an  intense  in- 
flammation, the  signs  of  which  are  obvious  in  the 
case  of  superficial  veins  ;  and  in  deep  veins,  like 
the  jugular,  fulness  and  tenderness  along  its  course 
may  be  discovered.  On  the  other  hand,  nothing 
used  to  be  commoner  than  the  occurrence  of 
pyaemia,  without  any  symptoms  to  guide  the  sur- 
geon to  the  vein  which  was  occupied  by  the  break- 
ing-down clot,  unless  a  characteristic  oedema  was 
present. 

No  fresh  symptoms  accompany  the  spread  of  in- 
flammation to  the  wall  of  a  vein  passing  through  a 
focus  of  inflammation,  unless,  again,  thrombosis  of 
it  occurs  and  induces  oedema. 

Formerly,  when  almost  all  wounds  suppurated, 
the  thrombi  which  formed  in  veins,  cut  across  in 
operations,  were  frequently  infected  with  pyogenic 
and  septic  organisms,  and  the  veins  of  bones  which 
did  not  collapse  on  section  were  more  liable  than 
those  of  soft  parts  to  infection.  The  result  of  the 
infection  was  sometimes  a  continued  thromVjosis  of 
the  vein,  with  infective  softening  of  the  clot,  and 
thus  arose  a  progressive  phlebitis  and  a  progressive 
inflammation  of  the  tissues  about  the  inflamed  vein 
which,  perhaps,  ended  in  abscess.  On  the  other 
hand,  a  very  similar  clinical  result  was  produced 
by  a  septic  inflammation  of  the  lymphatics  around 
the  vein,  leading  to  abscess  in  their  course  and, 
perhaps,  to  phlebitis  by  extension,  and  thrombosis 
with  infective  softening.  These  two  conditions, 
forerunners  of  pyemia,  went  by  the  name  of  siippii- 
yative  phlebitis,  and  ranked  high  among  the  septic 
diseases  of  wounds. 

Prognosis. — In  a  simple  phlebitis,  not  connected 
with  a  septic  wound  or  an  inflamed  mucous  mem- 
brane, the  prognosis  is  good,  as  regards  life. 
Serious  embolism  is  ike  danger,  but  with  ordinary 
care  the  probability  is  that  the  clot  will  completely 
disappear,  and  the  vein  become  again  pervious,  or 
that  it  will  become  organised,  and  the  vessels  of 
the  new  connective  tissue  will  establish  a  more  or 
less  complete  communication  between  the  parts 
above  and  below  the  obstruction.  Thus  oedema 
will  be  more  or  less  completely  removed.  In  in- 
fective phlebitis  and  thrombosis  the  prognosis  is 
almost  as  serious  as  in  former  days. 

Treatment. — In  all  forms  of  phlebitis  we  must 
ensure  absolute  rest  by  confining  the  patient  to  bed, 
and  by  fixing  the  whole  limb  between  sand-bags,  or 
by  means  of  splints.  This  is  essential  to  procure 
diminution  of  pain,  and  to  lessen  the  chance  of 
breaking  oft^  a  fragment  of  the  clot,  whereby  fatal 
embolism  might  be  caused.  Cdycerine  and  bella- 
donna smeared  on  the  part,  and  hot  fomentations 
ox  linseed  poultices,  are  by  far  the  most  agreeable 


and  soothing  application.  When  abscesses  form, 
they  should  be  incised  and  dressed  with  fomentations 
wrung  out  of  hot  perchloride-of-mercury  lotion 
(I  :  2000).  Any  cedema  or  general  thickening  that 
may  remain  must  be  combated  Ijy  Martin's  elastic 
bandages  and  regular  massage,  after  all  danger  of 
embolism  is  over.  Medicines,  except  those  given 
to  support  the  patient's  strength,  such  as  cinchona 
bark,  ammonia  and  the  like,  are  not  indicated. 
Opium  is  given  only  to  allay  pain,  and  the  less  the 
drug  is  used  for  that  purpose  the  better.  The  treat- 
ment of  infective  thromliosis  and  phlebitis  is  to  be 
conducted  at  first  on  the  same  principles ;  the 
further  treatment  is  discussed  under  Py.-emia.  See 
Py/Emia  ;  and  Thrombosis. 

2.  Varicose  Veins. — Synon.  :  Varix  ;  Phleb- 
ectasis  ;  Fr.  I  'arice  ;  Ger.  Krainpfader. 

Definition. — Veins  which  are  dilated  out  of 
proportion  to  the  quantity  of  blood  which  should 
pass  through  them  ;  wherefore  the  current  in  them 
is  slowed. 

^■li'lTOLOGY. — It  is  conceivable  (l)that  the  wall  of 
a  vein  may  yield  under  normal  intravenous  pressure  ; 
(2)  that  it  may  be  dilated  by  increased  intravenous 
pressure  ;  or  {3)  that  it  may  be  dragged  open.  The 
last  cause  is  probably  at  work  when  dilated  veins  are 
found  traversing  cicatricial  tissue— e.g.  in  an  organ- 
ising thrombus — but  it  is  of  little  importance  as  com- 
pared with  the  others  mentioned. 

(l)  Although  varicose  veins  are  not  inherited,  the 
tendency  to  them  appears  to  be  hereditary.  The 
walls  of  any  given  vein  vary  markedly  in  strength 
in  different  individuals,  and  at  different  spots  in  the 
same  individual.  Sabouroff  has  demonstrated  these 
variations  in  strength  and  thickness  of  wall  for  the 
saphenous  system.  Weakness  of  venous  walls  may 
probably  be  acquired.  Although  we  have  no  very 
certain  knowledge  about  it,  it  is  probable  that  from 
impaired  circulation  in  a  part  malnutrition  and  de- 
generation of  the  walls  of  the  veins  in  it  will  result, 
and  that  this  degeneration  will  chiefly  affect  the  con- 
tractile element,  the  loss  of  which  is  not  compen- 
sated by  increase  in  the  inelastic,  non-contractile 
fibrous  element.  Again,  small  varicose  veins  are 
common  on  mucosa;  which  are  the  seats  of  chronic 
catarrh,  but  their  Ktiology  is  complex.  It  is  well 
known  that  under  conditions  of  fatigue  and  exposure 
to  heat,  especially  in  air  containing  much  moisture, 
the  superficial  veins  dilate  and  form  prominent 
objects  on  the  surface  ;  also,  that  in  some  persons 
this  effect  of  '  relaxing '  conditions  is  felt  much 
sooner  than  in  others.  Thus  a  temporary  weakness 
of  the  venous  walls  is  produced  ;  and  if  the  condi- 
tions of  life  bring  about  this  effect  frequently,  normal 
intravenous  pressure  may  lead  to  permanent  dila- 
tation of  veins — those  which  are  weakest  con- 
genitally  or  owing  to  degeneration  of  muscle  yield- 
ing first. 

The  '  normal  intravenous  pressure  '  is  the  sum  of 
or  difference  between  the  driving  force  of  the  heart, 
the  aspirating  force  of  the  thorax,  and  gravity.  These 
may  coincide  in  their  action,  or  gravity  may  oppose 
the  other  two,  and  does  so  especially  in  the  lower 
limbs  and  lower  parts  of  the  trunk,  where  the  veins 
are  thicker-walled  in  proportion  to  the  strain  which 
they  have  to  bear.  The  effect  of  gravity  on  a  vein- 
wall  is  proportionate  to  the  height  of  the  column  of 
blood  in  the  vein,  and  is  therefore  greater  in  the 
lower  limbs  of  tall  than  of  short  people  ;  its  effect  is 
constant  as  long  as  the  height  of  the  column  of  blood 
in  the  vein  and  the  lumen  of  the  vein  are  unaltered. 
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The  element  of  time  is  a  most  important  one  in  con- 
sidering the  dilating  action  of  the  normal  pressure. 
No  tissue  in  the  body  is  able  to  Isear,  continuously  or 
repeatedly,  for  long  periods  the  maximum  strain 
which  it  is  capable  of  bearing  without  at  once  yield- 
ing. The  more  perfectly  contractile,  the  more  per- 
fectly elastic  it  is,  the  longer  will  it  withstand  such 
trials  ;  but,  sooner  or  later,  it  will  fail  to  recover 
perfectly— that  is,  permanent  dilatation  will  begin. 
The  veins  are  neither  highly  muscular  nor  elastic, 
yet  they  may  recover  from  considerable  and  repeated 
dilatation,  lasting  even  for  months,  as  we  see  fre- 
quently in  childbearing  women. 

The  withdrawal  of  support  which  is  usual  may  lead 
to  dilatation  of  veins  under  normal  pressure  ;  thus  a 
lax  sphincter  may  encourage  the  development  of  piles. 

(2)  That  heart-  and  lung-disease  may  cause  accu- 
mulation of  blood  in  the  veins,  and  that  these,  espe- 
cially the  abdominal  veins,  dilate  to  accommodate 
it  is  certain  ;  but  such  general  obstructions  to  the 
venous  return  are  not  causes  of  varix.  There  seems 
some  reason  to  doubt  the  correctness  of  the  view, 
held  by  many,  that  cirrhosis  of  the  liver  is  a  direct 
cause  of  piles.  When  a  mam  venous  trunk  becomes 
thrombosed  or  is  compressed  by  the  gravid  uterus, 
full  rectum,  aneurysm,  tumour,  &c.,  dilatation  of  its 
tributaries  and  oedema  may  result  ;  or  a  collateral 
circulation  may  open  up  through  neighbouring  veins, 
the  walls  of  which  may  simply  hypertrophy  ;  or 
certain  veins  may  become  varicose.  As  Sabouroff 
says,  the  vein  behaves  in  response  to  increased 
pressure  like  the  bladder  or  heart  :  at  first  the 
muscle-cells  hypertrophy,  and  then,  if  new  vasa 
vasorum  are  developed  and  fuller  nourishment  is 
granted,  the  adventitia  increases  in  strength  ;  but  if 
nourishment  fails,  the  vein  atrophies  and  dilates 
progressively.  In  aneurysmal  varix  and  varicose 
aneurysm  intravenous  pressure  approximates  to 
arterial  ;  the  veins  dilate  and  thicken  greatly.  It  is 
believed  by  many  that  frequent  and  powerful  muscu- 
lar contractions,  and  the  accompanying  great  afflux 
of  blood  to  the  muscles,  lead  to  the  throwing  into  the 
veins  of  quantities  of  blood  larger  than  they  can 
accommodate,  and  thus  to  their  permanent  dilata- 
tion. Even  the  effect  of  long  standing  on  the  leg- 
veins  has  been  explained  thus,  the  calf-muscles 
being  specially  active  ;  this,  at  least,  seems  very 
doubtful.  Walking,  short  of  excessive  fatigue,  pro- 
bably promotes  the  nourishment  of  all  tissues  in  the 
leg  ;  but  when  it  and  such  exercises  as  cycling  are 
carried  to  excess — that  is,  to  great  fatigue — theymay, 
perhaps,  lead  to  dilatation  of  veins. 

Anatomical  Characters.  —  The  principal 
seats  of  varix  are  the  lower  extremities  ;  the  trunk, 
when  collateral  circulation  is  set  up  as  the  result  of 
blocking  of  the  venous  trunks  ;  the  rectum  [see 
HEMORRHOIDS)  ;  the  spermatic  plexus  {see  Vari- 
cocele) ;  and  the  ovarian  veins.  But  almost  all 
veins  have  occasionally  been  found  varicose — large 
and  small,  deep  and  superficial,  a  single  vein  or 
venule,  or  almost  all  in  the  body. 

The  following  changes  occur  in  the  development 
of  a  varicose  vein  : — 

(a)  Simple  dilatation  of  a  vein  occurs  when  un- 
usual strain  is  thrown  on  its  walls. 

(b)  If  the  strain  endures,  and  increased  blood- 
supply  be  sent  to  the  vein-wall,  hypertrophy  of  the 
muscle-cells  in  the  middle  coat,  and  hyperplasia  of 
the  connective  tissue  in  all  the  coats,  ensues.  So 
far  the  vein  is  merely  hypertrophied  in  proportion 
to  the  demands  made  upon  it. 


(f)  Should  the  excessive  strain  continue,  the 
vessel  yields  in  all  directions,  becoming  wider  and 
longer,  but  not  regularly  ;  thus  it  becomes  tortuous 
and  irregular  in  its  outline  and  calibre.  Its  wall  is 
abnormally  thick  at  some  spots,  very  thin  at  others, 
especially  in  the  neighbourhood  of  valves  and 
towards  the  free  surface. 

The  valves,  too,  become  hypertrophied,  and  for 
a  time  perform  their  function  ;  but  by-and-by  they 
fail  to  span  the  widening  stream,  and  waste  to 
fibrous  cords.  In  the  sac-like  or  spindle-shaped 
dilatations  behind  the  valves  the  blood  frequently 
coagulates,  and  the  thrombus  may  remain  small  and 
parietal,  occasionally  calcifying  (phlebolith),  or  may 
grow  and  become  obstructive. 

{d)  A  sac-like  dilatation  of  the  vein,  as  it  ap- 
proaches the  surface,  may  by  its  pressure  cause 
thinning  of  the  superficial  tissues ;  and  these, 
together  with  its  own  walls,  may  finally  rupture. 

{e)  The  tissues  round  a  varicose  vein  may  appear 
normal  ;  they  are  frequently  slightly  oedematous,  or 
hard  and  fibroid ;  and  perhaps  there  is  evidence  of 
shrinking  of  the  new  fibrous  tissue.  In  this  dense 
tissue  the  veins  seem  to  lie  in  definite  channels. 
The  explanation  is  that  the  circulation  is  slow  in 
proportion  to  the  dilatation  of  the  veins,  and  the 
tissues  are  under-nourished,  yet  are  kept  soaked  in  a 
transudate  of  poor  quality,  which  leads  to  thicken- 
ing of  the  connective  tissue.  Such  tissues  offer  little 
resistance  to  the  causes — especially  infective — of 
inflammation.  Thus  spontaneously,  or  as  the  result 
of  injury  or  of  rupture  of  a  vein,  ulcers  develop 
which  show  little  tendency  to  heal.  See  Ulcer 
AND  Ulceration. 

Symptoms. — It  is  not  until  veins  are  seen  or  felt 
to  be  varicose  that  the  disease  can  be  known  to 
exist.  When  first  seen  a  small  part  of  a  superficial 
vein,  usually  about  the  calf  or  ankle,  looks  slightly 
bluer  and  larger  than  usual.  This  may  dis- 
appear for  some  time — only,  however,  to  recur  ; 
and  l)y-and-by  the  condition  will  become  permanent, 
and  may  spread  to  other  veins.  There  may  be  no 
pain  with  very  large  veins  ;  but  patches  of  very 
small  varices  are  often  very  painful — probably  from 
pressure  on  nerve-endings. 

A  limb  may  be  somewhat  swollen,  and  pit  on 
pressure  ;  or  it  may  be  hard  from  fibroid  thickening. 
Here  and  there  venous  saccules  may  cause  localised 
soft  prominences.  Signs  of  old  or  present  inflam- 
mation are  common  ;  and  ulcers  often  form  in  con- 
nection with  varicose  veins. 

When  a  varicose  vein  bursts,  hsemorrhage  is 
likely  to  be  excessive,  more  blood  pouring  from  the 
upper  than  from  the  lower  end  of  the  vessel,  the 
valves  between  the  rupture  and  the  heart  being  in- 
competent. 

Diagnosis. — Varicose  veins,  as  usually  found,  are 
unmistakable  in  their  appearance.  A  saccular  dila- 
tation of  the  internal  saphenous  vein,  just  below 
Poupart's  ligament,  has  been  mistaken  for  a  femoral 
hernia  ;  but  there  is  no  excuse  for  the  error  unless 
the  sac  be  thrombosed,  when  the  diagnosis  from 
irreducible  hernia  may  be  impossible. 

Prognosis. — The  dangers  of  varicose  veins  are  : 
Dermatitis  ;  ulceration  ;  thrombosis  ;  phlebitis, 
simple  or  infective  ;  embolism ;  rupture  and  haemor- 
rhage. Much  relief  can  be  given  by  treatment,  but 
cure  can  hardly  be  spoken  of,  except  in  limited 
cases. 

Treatment. — The  treatment  in  any  particular 
instance  is  to  remove,  if  possible,  the  cause  of  the 
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veins  becoming  varicose.  The  circulation  in  the 
dilated  vessel  must  be  encouraged — by  obtaining 
a  good  cardiac  and  vascular  tone  ;  by  support  of  the 
vein  ;  and  by  particular  attention  to  dietary  and 
hygienic  rules  for  some  time.  The  vein  is  best 
supported  by  a  well-fitting  knitted  stocking,  by  an 
elastic  stocking,  or  by  Martin's  elastic  bandage. 
To  help  the  venous  return,  the  patient  when 
sitting  should  have  the  feet  raised  on  another  chair, 
and  at  night  should  sleep  with  the  lower  end  of  the 
bed  slightly  raised.  Cold-water  bathing,  followed 
by  firm  rubbing  with  a  towel  upwards  towards  the 
heart,  is  useful.  Treatment  such  as  this  no  doubt 
promotes  recovery  after  removal  of  a  definite  cause, 
e.g.  gravid  uterus. 

It  is  desirable  to  operate  in  most  cases  in  which 
the  larger  trunks  and  their  main  branches  are 
affected,  yet  not  so  widely  but  that  their  removal 
can  be  effected  by  operations  of  reasonable  extent. 
Operation  is  specially  desirable  (l)  when  the  veins 
give  rise  to  pain  and  inconvenience  ;  (2)  when 
hfemorrhage  is  imminent  ;  (3)  when  ulceration 
threatens  or  is  present  ;  (4)  when  a  patient  wishes 
to  enter  the  public  services. 

The  operation  usually  practised  is  that  of  excising 
long  pieces  or  the  whole  of  the  varicose  trunks  and 
branches,  and  especially  all  obvious  points  ot 
anastomosis,  through  one  long  or  a  series  of  shorter 
cuts.  The  wounds  almost  always  heal  by  first  in- 
tention. The  operation  is  easily  done  under  eucaine, 
either  in  the  leg  or  in  the  spermatic  cord.  Em- 
bolism is  the  danger,  but  rarely  occurs.  Other 
veins  may  dilate  sooner  or  later  after  the  opera- 
tion. 

3.  Hypertrophy  of  Walls. — This  takes  place 
when  extra  work  is  thrown  on  the  walls  of  the 
vessel,  and  is  accompanied  by  increased  blood- 
supply.    See  2.  Varicose  Veins,  p.  1831. 

4.  Atrophy  When  from  any  cause  a  vein,  or 

part  of  a  vein,  falls  into  disuse,  as  after  an  amputa- 
tion, its  calibre  diminishes  and  its  coats  atrophy, 
until  it  finally  disappears. 

5.  Degeneration.  —  Degenerations  in  veins  are 
probably  similar  to  those  occurring  in  arteries  ;  but 
less  is  known  about  them.  Calcareous  plates  are 
found  at  times  in  the  saphenous  veins,  inferior  vena 
cava,  and  uterine  veins. 

6.  Phleboliths.  — Phleboliths,  or  venous  calculi, 
tend  to  form  in  veins  in  which  circulation  is  slow, 
as  in  the  veins  of  the  prostate  and  bladder,  and  in 
varicose  veins  anywhere.  They  commence,  no 
doubt,  as  precipitated  fibrin,  which  becomes  infil- 
trated with  the  less  soluble  salts  of  the  blood — 
chiefly  phosphate  of  calcium,  and  in  less  quantity 
sulphate  of  calcium  and  sulphate  of  potassium, 
r'hleboliths  are  harmless,  and  require  no  treat- 
ment. 

7.  Wounds,  and  Process  of  Healing.  — 

ll'oiiiids.  —  When  a  healthy  superficial  vein  is 
wounded,  dark  venous  blood  flows  in  a  uniform 
stream  from  the  distal  end  ;  in  the  case  of  a  varicose 
vein  the  blood  flows  from  both  ends,  but  chiefly 
from  the  cardiac.  At  the  same  time  a  quantity  of 
blood  escapes  into  the  subcutaneous  areolar  tissue 
and  around  the  sheath  of  the  vein.  When  a  deep 
vein  is  torn  by  a  broken  bone,  without  breach  of 
surface,  the  part  around  swells,  and  liecomes  dark 
in  colour  ;  the  part  below  swells  and  its  circulation 
is  more  or  less  impeded,  but  it  recovers  in  the  great 
majority  of  cases,  even  when  the  extravasation  is 
very  extensive. 


Healing  process. — When  gentle  pressure  is  ap- 
plied over  the  wound  after  venesection,  and  the 
limb  is  kept  at  rest,  union  takes  place  in  a  few  days, 
so  that  no  scar  even  can  be  found  in  the  injured 
vein.  The  coats  of  a  vein  contract  and  retract  onl)- 
to  a  slight  extent  within  the  sheath,  but  still  suffi- 
ciently to  help  in  the  arrest  of  the  hremorrhage  and 
the  formation  of  the  clot.  The  extravasated  blood 
coagulates,  extends  through  the  opening'in  the  vein, 
and  projects  like  a  button  into  the  blood-stream. 
The  whole  coagulum  now  contracts  ;  the  part  pro- 
jecting into  the  vein  becomes  '  organised,'  and  thus 
helps  to  close  the  wound.  The  vessel  may  not  be- 
come obstructed,  or,  if  it  does,  is  soon  opened  up 
again.  Instead  of  this  favourable  ending,  numerous 
troubles  may  arise,  such  as  spreading  thrombosis 
and  phlebitis  ;  infective  softening  of  the  clot  ;  local 
suppuration  ;  embolism,  simple  or  infective. 

Treatment. — Hemorrhage  from  a  superficial 
vein  is  readily  arrested  liy  pressure  over  the  wound 
and  elevation  of  the  limb.  In  the  event  of  per- 
sistent hremorrhage  occurring  from  a  deep  vein  after 
the  employment  of  pressure  and  elevation,  the 
vessel  must  be  cut  down  upon  and  ligatured.  When 
a  large  vein  is  pricked,  and  bleeds,  the  margins  of 
the  opening  in  the  vein  may  be  seized  with  a  for- 
ceps, and  tied  with  catgut  ;  a  larger  opening,  even 
in  the  inferior  cava,  has  several  times  been  closed 
by  suture,  or  by  clamp-forceps  left  on  twelve  tC' 
twenty-four  hours. 

8.  Air  in  Veins. — See  Veins,  Entrance  of  Air 
into. 

9.  Parasites. — The  embryos  of  the  Tanife  and 
of  the  Bilharzial  ha'matobia  are  occasionally  found 
in  the  blood  of  the  portal  vein  ;  the  latter 
are  also  finmd  in  the  veins  of  the  bladder.  See 
Entozoa. 

10.  New-Growths. — Tumours  are  not  known 
to  originate  in  connection  with  veins,  but  they  often 
compress  veins  or  grow  into  their  lumina,  and  their 
cells  are  disseminated  by  the  passing  current. 
Often  these  protrusions  cause  thrombosis,  local  or 
spreading.  For  an  account  of  venous  ntevi,  see 
Tumours  :  Angiomata. 

James  Cantlie. 
Stanley  Boyd. 

VEINS,  Entrance  of  Air  into. — Synon.  : 
Fr.  Aerhcmoctoiiie  ;  Ger.  I.iifleiiitritt  in  die 
Venen. 

The  result  of  the  investigations  respecting  the  en- 
trance of  air  into  veins  may  be  summed  up  briefly 
as  follows  :  — 

1.  Amount  of  Air  necessary  to  Cause 
Death. — This  varies  with  the  size  of  the  animal 
experimented  on,  and  the  mode  of  injection  of  the 
air.  A  small  animal  requires  a  smaller  amount  of 
air  to  cause  death  than  a  large  one.  If  slowly  in- 
jected, enormous  quantities  may  be  pumped  into  the 
veins  with  impunity  ;  while  a  quantity  sufficient  to 
fill  the  auricle,  injected  suddenly,  is  certainly  fatal. 
Recovery  may  take  place  after  the  occurrence  of 
very  serious  symptoms,  and  on  the  other  hand  death 
may  occur  after  an  interval  of  some  hours  or  even 
days. 

2.  Causes  of  the  Spontaneous  Entry  of 
Air  into  a  Wounded  Vein. — In  inspiration,  the 
diminished  pressure  within  the  thorax  causes  just 
the  same  tendency  for  the  blood  in  the  large  veins  at 
the  root  of  the  neck  and  in  the  axilla  to  rush  into  the 
right  auricle,  as  there  is  for  the  air  to  enter  the  lungs 
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by  the  trachea.  This  aspiratory  force  rarely  extends 
beyond  the  veins  mentioned,  and  the  region  in  which 
they  lie  is  often  called  the  '  dangerous  region.'  If  the 
vein  be  completely  divided,  its  lax  walls  fall  to- 
gether, and  thus  offer  a  valve-like  resistance  to  the 
entrance  of  air  ;  but  if  in  any  way  the  opening  be 
kept  patent,  air  will  rush  in  at  each  inspiration. 
The  opening  may  be  kept  patent  by  a  diseased  con- 
dition of  the  walls  of  the  vein,  as  when  it  passes 
through  a  tumour  or  is  embedded  in  inflammatory 
products  ;  or  the  surgeon  may  pull  open  a  half- 
divided  vein  by  traction  on  the  parts  he  may  be  re- 
moving ;  or  the  aperture  may  be  circular,  as  when 
a  small  piece  is  cut  out  of  the  wall  of  the  vein,  or  a 
branch  is  cut  oft'  close  to  the  main  trunk.  The 
external  jugular,  if  divided  low  in  the  neck,  remains 
open,  on  account  of  its  connection  with  the  cervical 
fascia. 

The  evidence  that  air  can  enter  the  veins  of  any 
other  region  and  cause  serious  results  is  not  altogether 
satisfactory,  but  the  accident  is  believed  to  have 
caused  sudden  death  during  parturition,  and  to  have 
been  induced  by  intra-uterine  manipulations,  such 
as  version  in  the  treatment  of  placenta  prjevia. 

After  death  the  right  side  of  the  heart  has  been 
found  distended  with  a  frothy  mixture  of  blood  and 
air,  and  bubbles  of  air  have  been  found  in  the  pul- 
monary artery  even  as  far  as  the  smaller  sub- 
divisions. 

Symptoms. — As  the  air  enters  the  vein,  it  gives 
rise  to  a  noise  variously  described  as  hissing, 
whistling,  or  sucking.  If  the  patient  be  not  under 
the  influence  of  an  anaesthetic,  he  cries  out  that  he 
is  dying,  or  makes  use  of  some  expression  indicative 
of  great  distress.  He  becomes  immediately  pale 
and  faint.  There  is  intense  anxiety,  and  the  most 
severe  dyspnoea.  The  dyspnoea  is  purely  cardiac  in 
origin,  the  air  entering  the  lungs  freely,  with  violent 
and  hurried  inspirations.  The  sense  of  want  of 
breath  is  due  to  an  interruption  of  the  flow  of  blood 
through  the  lungs.  The  pupils  are  usually  widely 
dilated.  Although  the  patient  is  pale  and  faint,  the 
action  of  the  heart  may  at  first  be  felt  through  the 
chest-walls  to  be  violent  and  irregular,  and  it  is 
said  that  on  auscultation  a  peculiar  churning  sound 
may  be  heard.  The  pulse  rapidly  becomes  weak. 
Tetanic  convulsions  have  occurred  in  some  cases  ; 
in  some  instances  violent  coughing  has  also  been 
noted.  If  a  large  quantity  of  air  has  entered,  death 
may  be  almost  instantaneous  ;  but  if  a  small  quantity 
only  has  been  sucked  in,  the  patient  may  recover, 
occasionally  after  some  hours  of  distress.  In  rare 
instances  in  which  death  has  occurred  some  days 
after  the  accident,  bronchitis  was  present,  and  pos- 
sibly the  entrance  of  air  may  not  have  been  the  real 
cause  of  death. 

There  can  be  no  doubt  that  death  results  from 
arrest  of  the  pulmonary  circulation,  and  not  from 
paralysis  of  the  heart,  for  the  cardiac  action  con- 
tinues long  after  the  air  has  entered.  The  want  of 
blood  in  the  lungs  causes  the  sense  of  dyspnoea  ; 
and,  the  flow  through  the  lungs  having  ceased,  the 
left  side  of  the  heart  will  become  empty,  and,  no 
blood  reaching  the  brain,  faintness,  followed  quickly 
by  death,  naturally  occurs.  Supposing  the  patient 
to  recover,  the  air  which  may  have  got  into  the  cir- 
culation is  absorbed  by  the  blood. 

Treatment. — The  accidental  entrance  of  air 
into  the  veins  must  be  prevented  by  careful  operating. 
If  a  vein  can  be  seen  to  be  in  danger  it  is  advisable 
to  compress  it  on  the  proximal  side,  and  if  it  is 


necessary  to  divide  it,  a  double  ligature  must  first 
be  applied.  In  removing  a  tumour  from  the  '  dan- 
gerous region'  traction  upon  it  should  as  far  as 
possible  be  avoided. 

If  the  symptoms  described  should  appear,  the 
further  entry  of  air  into  the  wounded  vein  is  best 
prevented,  as  suggested  by  Treves,  by  at  once  filling 
the  cavity  of  the  wound  with  fluid,  while  an  attempt 
may  be  made  to  expel  the  air  from  the  right  side  of 
the  heart  by  applying  forcible  compression  to  the 
front  of  the  chest  during  expiration.  The  wounded 
vein  should  then  as  quickly  as  possible  be  secured 
and  ligatured.  Treatment  should  further  be  directed 
to  the  prevention  of  syncope  by  maintaining  the 
circulation  of  blood  to  the  brain.  With  this  object 
the  head  should  be  lowered,  pressure  applied  to  the 
large  arteries  of  the  limbs,  and  stimulants  adminis- 
tered hypodermically  and  by  the  rectum. 

Marcus  Beck. 
Raymond  Johnson. 

VENEREAL  DISEASES.— A  common  term  for 
all  forms  of  contagious  disease  usually  contracted 
and  transmitted  by  impure  sexual  intercourse. 
There  are  three  principal  kinds  of  venereal  disease  : 
namely,  gonon-hcea,  syphilis,  and  the  local  venereal 
sore  or  chancre.  See  Gonorrhcea  ;  Syphilis  ; 
and  Venereal  Sore. 

VENEREAL  SORE.  —  Synon.  :  Local,  Soft, 
Non-infecting  Chancre  or  Sore  ;  Fr.  Chancre  Mou  ; 
Ger.  IVeicher  Schanker.  The  ambiguous  term 
'  chancroid  '  has  been  adopted  by  many  American 
authors. 

Definition. — A  virulent,  local,  infectious  ulcer, 
communicable  by  contact  of  its  secretion  with  a 
breach  of  surface. 

^Etiology. — The  setiology  of  the  local  chancre 
is  still  a  subject  of  dispute.  A  few  maintain  that 
it  is  connected  with  syphilis.  Others  affirm  that  it 
may  be  caused  by  the  products  of  simple  inflamma- 
tion. But  the  view  which  is  most  in  accord  with 
the  present  state  of  knowledge  on  the  subject  is  that 
the  local  chancre  is  due  to  a  specific  virus  distinct 
from  that  of  syphilis  ;  that  it  never  gives  rise  to  any 
special  constitutional  symptoms  ;  and  that  its  eff'ects 
are  limited  to  the  neighbourhood  of  the  sore  itself 
and  the  nearest  lymphatic  glands. 

In  1889  Ducrey,  of  Naples,  announced  that  he 
had  succeeded  in  isolating  on  the  human  skin  the 
pathogenic  microbe  of  soft  chancre,  which  he  de- 
scribed as  a  short  thick  bacillus  I  •48/u  long  and 
0-50^4  broad,  with  rounded  ends  and  usually  notched 
laterally.  He  had  not  been  able  to  cultivate  it  out- 
side the  body.  It  seems  now  to  be  pretty  generally 
agreed  that  this  strepto-bacillus  is  peculiar  to  the 
soft  chancre,  but  whether  it  is  the  sole  causal  agent 
or  not  is  still  disputed.  Some  observers  claim  to 
have  isolated  and  cultivated  it  artificially,  while 
others  have  failed,  so  that  at  present  the  question 
must  be  considered  unsettled. 

Infection. — The  local  chancre,  like  syphilis, 
may  be  communicated  by  direct  or  by  mediate 
infection  ;  but  it  is  of  course  never  transmitted  by 
inheritance.  Syphilis  is  not  infrequently  conveyed 
in  various  ways  independent  of  sexual  intercourse 
{see  Syphilis).  The  local  chancre,  on  the  other 
hand,  is  very  rarely  other  than  a  venereal  disorder  ; 
chiefly  because,  not  being  part  of  a  general  disease, 
it  does  not  give  rise  to  infectious  lesions  on  distant 
parts  of  the  body. 
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The  local  chancre,  like  syphilis,  may  be  conveyed 
from  one  person  to  another,  through  the  medium  of 
a  third,  whose  cutaneous  or  mucous  surface  happens 
to  be  intact,  and  who  thus  escapes  infection.  One 
attack  of  the  local  chancre,  unlike  syphilis,  affords 
no  protection  for  the  future. 

Description. — When  chancrous  pus  is  inocu- 
lated artificially,  the  puncture  within  twenty-four 
hours  becomes  surrounded  by  a  faint  red  blush  ;  on 
the  second  day  the  redness  extends,  and  the  site  of 
iniiculation  becomes  swollen.  On  the  third  day  a 
ve^icle  appears,  and  rapidly  becomes  a  pustule. 
About  the  fifth  day  the  pustule  bursts,  leaving  a 
circular  ulcer,  with  well-defined,  sharply-cut  edges, 
surrounded  by  a  pink  areola.  The  surface  of  the 
ulcer  is  uneven  and  spongy,  the  discharge  is  puru- 
lent, and  as  time  goes  on  the  borders  become 
irregular  and  undermined. 

When  the  local  chancre  is  due  to  venereal  infec- 
tion the  pustular  stage  is  rarely,  if  ever,  seen  in 
practice,  and  it  usually  comes  under  observation 
as  an  ulcer  which  resembles  that  produced  hy 
experimental  inoculation  more  or  less  closely,  ac- 
cording to  the  circumstances  of  the  particular  case. 

The  base  of  the  local  chancre  is  supple,  unless 
inflammation  be  present,  in  which  case  there  is 
more  or  less  thickening  of  the  surrounding  parts. 

When  the  sore  is  in  such  a  position  that  the  urine 
frequently  comes  in  contact  with  it,  or  when  it  is 
irritated  in  any  other  way,  the  thickening  of  its  base 
may  be  sufficient  to  raise  the  sore  above  the  sur- 
rounding parts,  so  that  the  surface,  instead  of  being 
depressed,  becomes  more  or  less  prominent,  in  which 
case  the  term  ulcus  ehvatuiu  is  sometimes  applied 
to  it.  The  discharge  is  readily  and  repeatedly 
auto-inoculable  ;  hence  a  plurality  of  sores  is  very 
common. 

The  seat  of  chancre  is  nearly  always  the  skin 
covering  the  genital  organs  or  their  immediate  neigh- 
bourhood. A  primary  sore  on  the  body  of  the  penis 
is  much  more  likely  to  be  syphilitic  than  local. 

The  fortn  and  aspei  t  of  the  chancre  vary  in  some 
degree  according  to  its  position.  Thus  in  the  furrow 
behind  the  glans  penis  the  sore  may  be  elongated  ; 
about  the  frsenum,  in  the  folds  of  mucous  membrane 
around  the  anus,  and  about  the  female  genitals  it  is 
often  fissure-like.  Again,  when  exposed  to  the  air 
and  neglected,  it  becomes  covered  by  a  scab.  If 
chancrous  pus  gain  entrance  to  a  follicle  [folliciilay 
chancre)  the  follicle  may  become  distended,  and 
temporarily  simulate  a  boil  or  small  abscess. 

As  regards  size,  chancres  rarely  exceed  half  an 
inch  in  diameter,  unless  two  or  more  run  together, 
in  which  case  they  form  a  large  irregular  ulcer. 
Such  confluent  chancres  are  more  common  in 
women. 

Course,  Duration,  and  Terminations. — 
When  a  typical  chancre  is  allowed  to  run  its  course, 
it  lasts  from  four  to  eight  weeks.  This  course  is 
divided  into  three  stages  :  (l)  an  increasing,  (2)  a 
stationary,  and  (3)  a  healing  stage.  The  length  of 
each  is  liable  to  vary  from  many  causes.  Roughly 
>peaking,  however,  it  may  be  said  that  the  first 
period,  during  which  the  sore  sensibly  increases  in 
size,  occupies  from  a  week  to  a  fortnight  ;  that  the 
-ccond  lasts  about  a  fortnight  ;  and  that  at  the  end  of 
from  three  to  five  weeks  the  stage  of  repair  is  reached. 

By  appropriate  treatment  the  duration  can  be 
greatly  shortened,  but  it  is  also  influenced  by  the 
position  of  the  sore.  Thus,  at  the  orifice  of  the 
prepuce  or  urethra,  the  irritation  of  the  urine  retards 


healing,  and  phimosis  acts  in  a  similar  manner. 
Chancres  of  the  frtenum,  again,  often  continue  to 
spread  until  they  have  perforated  or  destroyed  it. 
In  fact,  the  more  mobile  and  exposed  to  irritation 
the  part,  and  the  greater  the  difficulty  of  keeping 
the  dressings  in  place,  the  longer  will  be  the  dura- 
tion of  the  sore. 

If  the  syphilitic  virus  have  been  absorbed  as  well 
as  chancrous  pus,  the  course  of  events  will  remain 
uninfluenced  until  the  incubation-period  of  syphilis 
has  elapsed  ;  when,  if  the  sore  be  still  unhealed, 
it  will  gradually  change  in  appearance  by  the  deve- 
lopment of  induration  at  its  base,  until  finally  it 
assumes  the  characters  of  the  initial  manifestation 
{see  Syphilis).  If,  on  the  other  hand,  the  local 
sore  has  healed  before  the  end  of  the  period  of  in- 
cubation proper  to  syphilis,  the  scar  will  become 
indurated,  and  erosion  or  ulceration  will  probably, 
though  not  necessarily,  follow. 

Complications. — The  less  serious  complications 
of  the  local  chancre  include  injiamination,  phimosis, 
and  paraphimosis.  These  are  dealt  with  under 
their  respective  headings. 

Pliagedicna.  — This  graver  complication  of  chancre 
may  be  either  acute  or  chronic  ;  and  may  attack  the 
original  sore  or  the  consecutive  buljo,  or  both. 

In  a  typical  case  of  acute  sloughing  pliagecUcna 
the  patient  is  usually  much  depressed.  He  soon 
becomes  feverish,  with  a  dry,  brown  tongue,  quick 
pulse,  and  other  signs  of  constitutional  disturbance. 
The  discharge  from  the  sore  diminishes,  and  is 
thin,  sanious  and  shreddy,  and  very  offensive. 
The  margins  of  the  ulcer  are  puffy  and  livid  at  first, 
but  soon  become  black  and  ragged,  presenting  a 
'  gnawed '  appearance.  As  the  process  goes  on, 
the  dead  tissues  separate  in  sloughs,  which  vary  in 
size  according  to  the  rapidity  of  the  destruction. 
In  the  worst  cases  necrosis  is  very  rapid,  and  at- 
tended by  severe  pain.  The  whole  of  the  genital 
organs  in  either  sex  may  thus  be  destroyed  ;  while, 
if  the  groin  be  the  seat  of  phagedena,  the  great 
vessels  and  nerves  are  quickly  exposed  at  the  bottom 
of  a  deep  ragged  cavity.  If  the  process  be  not  soon 
checked,  death  may  occur  from  hivmorrhage,  from 
exhaustion,  or  from  some  acute  intercurrent  inflam- 
mation. ^ 

The  above  description  applies  to  a  form  of  phage- 
da?na  which  is  now  fortunately  rare  ;  but  less  severe 
examples,  ranging  in  various  degrees  between  that 
described  and  those  where  a  sore  simply  becomes 
inclined  to  spread,  looks  unhealthy,  and  has 
'  gnawed  '  edges,  are  common  enough  in  venereal 
practice. 

In  the  chronic  form  of  phageda;na  the  morbid 
process  is  much  less  active,  and  is  not  usually 
attended  by  much  pain  or  constitutional  disturbance. 
The  sore  spreads  gradually,  but  the  tendency  is 
rather  to  extend  widely  and  superficially  than  deeply. 
The  groin  is  the  most  usual  seat  of  the  ulceration, 
whence  it  may  extend  upwards  along  the  abdominal 
wall  or  down  the  thigh,  laying  bare  the  deep  fascia, 
and  dissecting  out  the  superficial  vessels  and  nerves. 
It  often  also  undermines  the  skin  extensively  before 
destroying  it ;  hence  the  loose  and  irregular  margins 
of  the  ulcer  are  detached  from  the  deeper  parts  for 
a  considerable  distance.  The  duration  of  this  form 
of  ulceration  is  very  variable.  It  sometimes  lasts 
for  years  ;  at  one  time  appearing  to  be  stationary, 
while  at  other  times  it  spreads  in  one  direction  and 
heals  in  another.  In  such  cases  the  patient's  health 
suffers  more  or  less  severely,  and  finally  he  may 
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become  exhausted  by  the  constant  and  prolonged 
irritation  and  discharge.  If  he  recover,  he  may  be 
permanently  crippled  by  the  contraction  of  the  re- 
sulting cicatrices. 

Biiho. — This  complication,  which  is  less  frequent 
in  women  than  in  men,  and  in  private  than  in 
hospital  practice,  is  said  to  occur  in  about  20  to  30 
per  cent,  of  the  total  number  of  cases  of  chancre. 
Buboes  may  be  either  simple  or  virulent,  the  former 
Ijeing  most  common.    See  Bubo,  Venereal. 

Simple  or  sympathetic  bubo  arises  from  the  absorp- 
tion of  ordinary  pyogenic  material,  and  is  similar 
to  that  which  may  accompany  a  suppurating  focus 
of  any  kind. 

Virulent  {chancrous)  bubo  may  be  due  to  the  in- 
oculation of  a  simple  abscess  by  chancrous  pus,  or 
to  virulent  matter  conveyed  from  the  sore  by  the 
lymphatics  to  the  gland.  The  latter  mode  of  pro- 
duction has  been  doubted  by  some  observers  since 
Ducrey  failed  to  find  the  bacillus  known  by  his 
name  in  the  pus  of  any  bubo  when  strict  precautions 
had  been  taken  to  prevent  inoculation  from  the 
outside. 

Bubon  d^einblh. — This  term  has  been  applied  to 


Local  Chancre. 

1.  A  local  and  nearly  always  venereal  disorder, 
produced  by  the  pus  of  a  similar  ulcer. 

2.  Irritation  liegins  within  a  few  hours  after  infec- 
tion. 

3.  Begins  as  a  pustule  which  soon  bursts,  leaving 
an  excavated  ulcer  with  sharply  cut,  loose,  often 
undermined  edges,  and  an  irregular  spongy  floor  of 
a  dirty  yellow  colour. 

4.  Base  supple  unless  inflamed,  in  which  case  it 
becomes  firm  like  that  of  a  boil  ;  the  firmness  is 
diffused,  resistant  to  the  touch,  ill-defined,  and 
fades  gradually  into  the  surrounding  tissues. 


5.  Discharge  abundant,  purulent,  and  freely  and 
repeatedly  inoculable,  on  the  bearer  as  well  as  on 
others. 

6.  Usually  multiple. 

7.  Very  rarely  seen  far  away  from  the  genital 
organs. 

8.  Course  acute,  and  attended  by  pain  or  sore- 
ness. 

9.  Duration  greatly  influenced  by  local  treat- 
ment. 

10.  Inflammation  and  phagedsena  not  very  un- 
common. 

11.  Glands  remain  unaffected  or  become  acutely 
inflamed.  Suppuration  common.  Bubo  may  be 
simple  or  virulent.    Only  one  or  two  glands  suffer. 

12.  Does  not  cause  general  infection  of  the 
system. 

13.  Repeated  attacks  common. 


While  the  characters  given  in  the  foregoing  table 
are  amply  sufficient  for  the  diagnosis  of  the  two 
lesions  in  uncomplicated  cases,  it  must  be  men- 
tioned that  the  appearance  of  either  sore  may  be 
altered  in  various  ways,  for  example,  by  neglect  of 
cleanliness,  or  by  the  application  of  irritants.  Thus 
the  local  chancre,  especially  about  the  margin  of 
the  prepuce,  may  develop  an  amount  of  inflamma- 


a  variety  of  bubo,  believed  by  some  authors  to  re- 
sult from  the  absorption  of  chancrous  pus  without 
the  production  of  any  lesion  at  the  point  of  inocu- 
lation. The  existence  of  such  a  bubo  is  not 
established. 

Lymphangitis. — This,  like  bubo,  may  be  simple 
or  virulent,  but  is  a  less  frequent  complication  of 
the  local  chancre.  Bubo  of  either  kind  may  exist 
without  any  perceptible  change  in  the  lymphatics 
leading  to  it ;  but  when  the  vessels  are  affected,  the 
glands  are  usually  inflamed  also.  The  thickened 
lymphatics  can  be  felt  as  tender  and  often  irregular 
cords,  and  their  course  is  generally  marked  out  by 
red  streaks  along  the  surface. 

Simple  lymphangitis  may  end  in  resolution,  or 
one  or  more  abscesses  may  form  along  the  course  ot 
the  vessel.  The  virulent  form  probably  always 
goes  on  to  suppuration,  and  the  resulting  sores  be- 
come chancres  similar  to  the  original  one. 

Diagnosis. — The  local  chancre  is  recognised  by 
the  characters  which  have  been  already  mentioned, 
and  which  are  recapitulated  in  the  following  table, 
where  also  they  are  contrasted  with  those  of  the 
initial  manifestation  of  syphilis. 


Initial  Manifestation  of  Syphilis. 

1.  The  first  sign  of  a  general  and  not  necessarily 
venereal  disease  ;  it  may  be  produced  by  the  secre- 
tion of  any  syphilitic  lesion  or  by  the  blood  during 
the  earlier  stages  of  the  disease. 

2.  Always  a  period  of  incubation,  which  averages 
24  days. 

3.  Begins  as  a  papule.  Ulceration  may  be 
absent  throughout.  Edges  raised,  adherent,  and 
rounded.  Surface  smooth  and  often  of  a  ham-red 
colour. 

4.  Base  more  or  less  indurated.  The  hardness 
is  sharply  circumscribed,  somewhat  elastic  to  the 
touch,  and  independent  of  acute  inflammatory 
action  ;  it  varies  much  in  amount,  being  sometimes 
superficial  and  scanty,  and  feeling  like  a  thin  layer 
of  parchment  or  paper  ;  sometimes  abundant,  and 
feeling  like  a  mass  of  cartilage. 

5.  Discharge  scanty,  serous,  and  not  readily  auto- 
inoculable. 

6.  Usually  single. 

7.  Not  very  infrequent  on  the  lip  or  finger,  and 
on  the  breast  in  women. 

8.  Course  indolent.    Pain  generally  absent. 

9.  Duration  greatly  influenced  by  general  specific 
treatment. 

ID.  Inflammation  and  phagedsena  rare. 

1 1 .  Adenopathy  constant,  indolent,  and  generally 
multiple.    Suppuration  rare. 

12.  Is  followed  by  constitutional  symptoms. 

13.  A  second  attack  rare. 


tory  thickening  which  cannot  for  a  time  be  dis- 
tinguished from  that  produced  by  similar  causes  in 
the  syphilitic  initial  lesion  ;  for  the  specific  indura- 
tion may  become  masked  by  inflammation.  In 
such  cases  a  positive  diagnosis  must  be  postponed 
until  the  irritation  has  subsided.  Again,  even  if  a 
patient  present  himself  with  a  typical  local  chancre, 
it  is  of  course  not  certain  that  the  syphilitic  poison 
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as  not  been  in^bibed  as  well  ;  and  the  incubation- 
.leriod  of  syphilis  must  be  allowed  to  elapse  before 
:  lie  patient  can  be  assured  that  his  trouble  is  only 
;  iCal.  Further,  as  regards  the  two  most  charac- 
cristic  signs  of  primary  syphilis,  namely,  indura- 
ion  of  the  base  of  the  sore,  and  multiple  en- 
largement of  the  nearest  lymphatic  glands,  one  or 
ither  may  be  ill-marked,  or  in  rare  instances  in- 
ippreciable.  Then,  as  regards,  number — the  initial 
'csion  of  syphilis  may  be  multiple  if  several  places 
appen  to  be  inoculated,  as  in  the  case  of  herpes 
ir  example  ;  and  the  local  chancre  may  be  single, 
specially  in  persons  of  careful  and  cleanly  habits. 
Inflammatory  action  also  may  mask  the  usually 
-cparate  indolent  glands  of  syphilis ;  but,  apart 
from  this,  sometimes  only  one  or  two  glands  can  be 
felt  in  the  groins,  in  which  case  there  may  or  may 
not  be  evidence  that  some  of  the  glands  have  been 
spoiled  previously.  Absence  of  enlargement  also 
appears  to  be  sometimes  due  to  the  pressure  of  a 
truss.  In  very  fat  people,  again,  the  glands  cannot 
always  be  felt. 

On  the  other  hand,  the  multiple  adenopathy  of 
primary  syphilis  is  occasionally  closely  simulated  in 
Slime  other  affections  —  irregular  herpes  and 
gonorrhoea  for  example.  In  making  a  diagnosis 
the  gradual  and  progressive  character  of  syphilitic 
adenopathy  is  quite  as  important  as  its  extent. 
Thus  not  one  but  all  of  the  signs  that  may  be 
present,  together  with  the  history  of  the  case, 
must  be  taken  into  consideration  ;  and  if  the 
diagnosis  still  remains  doubtful,  the  case  must  be 
watched  until  conclusive  evidence  is  forthcoming. 

Aiito-inociilaiion  is  sometimes  of  service  in 
diagnosis,  but  in  the  present  instance  would  not  be 
of  much  value  ;  for  even  if  a  typical  local  chancre 
were  the  result,  syphilis  could  not  be  excluded  until 
the  incubation-period  had  elapsed.  Care  is  always 
necessary  in  interpreting  the  results  of  inoculation  ; 
for  though  it  may  be  reasonably  concluded  that 
an  active  sore,  the  discharge  from  which  is  not 
auto-inocuIah)le,  is  not  a  local  chancre,  yet  the  con- 
verse by  no  means  always  holds  good.  It  must  be 
remembered  that  matter  from  various  lesions  is 
inoculable  on  the  bearer.  The  important  point  is 
not  that  inoculation  produces  something,  but  the 
character  of  the  lesion  which  it  produces. 

When  an  immediate  diagnosis  is  imperative,  con- 
froutatioit,  or  comparison  of  the  patient  with  the 
source  of  his  disease,  may  set  the  question  at  rest  ; 
but  many  precautions  are  necessary  in  drawing 
conclusions  from  such  evidence. 

Ulceraiiiic;  syphHides,  especially  mucous  patches 
of  the  female  genitals,  occasionally  resemble  chan- 
cres, but  the  presence  or  history  of  other  signs  of 
syphilis  would  lead  to  a  correct  diagnosis. 

Guinmata  of  the  genital  organs  and  groins,  after 
breaking  down,  leave  ulcers  which  sometimes  re- 
semble local  chancres  or  virulent  buboes,  but  which 
as  a  rule  are  not  auto-inoculable. 

Besides  syphilitic  affections,  there  are  some 
others  which  require  to  be  mentioned  in  connection 
with  the  diagnosis  of  the  local  chancre.  Herpes 
is  usually  seen  as  a  group  of  vesicles  or  small 
superficial  erosions  on  an  inflamed  area,  but  it  must 
not  be  forgotten  that  occasionally  there  is  only  a 
single  spot.  Itching  or  smarting  often  precedes  an 
attack  of  herpes,  and  there  is  frequently  a  history  of 
previous  attacks,  which,  again,  are  often  independent 
of  any  suspicious  sexual  exposure,  and  are  liable  to 
recur  at  regular  intervals,  or  in  connection  with  diges- 


tive disturbance.  Herpes  also  usually  heals  in  a  few 
days  under  measures  of  simple  cleanliness.  See 
Herpes  Progenitalis,  p.  685. 

Abrasions  are  irregular  in  form,  are  usually 
noticed  by  the  patient  at  the  time  of  their  produc- 
tion or  very  soon  afterwards,  and  heal  readily  in  a 
few  days  if  they  are  not  irritated.  Both  herpes  and 
abrasions,  however,  as  well  as  the  erosions  due  to 
balano-posthitis,  may,  under  irritation  of  various 
kinds,  become  suppurating  and  inflamed  ulcers, 
which  for  a  time  it  is  difficult  to  distinguish  from 
chancres. 

When  phimosis  prevents  exposure  of  the  parts,  a 
discharge  from  beneath  the  prepuce  may  be  due  to 
several  other  causes  besides  the  local  chancre, 
for  example,  syphilis,  gonorrhoea,  balanitis,  or 
warts.  If  the  local  chancre  be  present,  its  site  is 
usually  indicated  by  the  presence  of  a  tender  spot 
in  that  situation,  and  pressure  often  causes  a  slight 
oozing  of  blood.  Consecutive  sores  also  quickly 
appear  at  the  margin  of  the  prepuce.  In  the  case 
of  syphilis,  the  presence  of  induration,  and  the 
multiple  indolent  enlargement  of  the  inguinal 
glands,  will  usually  render  the  diagnosis  clear. 
In  gonorrhoea,  soreness  of  the  deeper  urethra, 
scalding  during  micturition,  the  presence  of  chordee 
and  other  signs  of  urethritis,  and  the  absence  of 
localised  tenderness  beneath  the  swollen  prepuce, 
are  points  that  will  determine  the  nature  of  the 
case.  In  balanitis  there  will  be  an  absence  of 
circumscribed  tenderness  and  of  signs  of  urethritis. 
Warts  can  be  felt  through  the  prepuce,  and  a  por- 
tion of  the  growth  can  usually  be  seen  by  putting 
the  parts  on  the  stretch.  A  small  speculum  is 
sometimes  of  use  for  diagnostic  purposes  in  cases  of 
phimosis. 

Prognosis. — The  prognosis  of  the  uncomplicated 
chancre  is  always  favourable.  If  any  complication 
arise,  the  prognosis  will  depend  upon  its  nature  and 
severity. 

Treatment. — The  treatment  of  chancre  consists 
chiefly  in  the  einployment  of  local  remedies.  The 
general  treatment  at  the  same  time  is  directed,  on 
ordinary  principles,  to  the  maintenance  of  the 
patient's  health,  by  tonics,  regulation  of  the  diet, 
moderation  in,  or  abstinence  from,  alcohol,  and  as 
much  rest  as  possible,  in  order  to  diminish  the  risk 
of  complications. 

A  local  chancre  of  only  a  few  days'  duration  can 
generally  be  destroyed  by  one  thorough  application 
of  heat  or  caustic.  From  a  purely  therapeutic  point 
of  view,  however,  destructive  measures  are  not 
often  required  ;  and  as  regards  the  prevention  of 
syphilis,  supposing  the  virus  of  that  disease  to  have 
been  inoculated,  the  results  of  observation  so  far. 
seem  to  give  but  little  hope  of  success. 

In  nearly  all  cases  the  best  application  is  iodo- 
form, of  which  the  powdered  cxy=X.z\%,  either  alone 
or  mixed  with  boric  acid  according  to  circumstances, 
may  be  sprinkled  on  the  sore  by  means  of  a  quill,  or 
applied  with  a  moistened  camel's-hair  brush  twice 
or  thrice  daily,  according  to  the  amount  of  discharge. 
The  sore  should  then  be  covered  with  a  piece  of 
lint  or  wool,  and  if  the  dressing  cannot  be  kept  in 
place  by  the  natural  conformation  of  the  parts,  a 
narrow  strip  of  bandage  or  plaster  should  be  ap- 
plied. Iodoform  may  also  be  applied  as  an  oint- 
ment with  vaseline,  or  an  ethereal  solution  may  be 
painted  on  the  part,  a  thin  coating  of  iodoform  being 
left  after  the  evaporation  of  the  ether. 

When  for  any  reason  the  use  of  iodoform  is 
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impracticable,  the  writer  has  found  airol  (an  iodo- 
gallate  of  bismuth),  which  has  no  odour,  a  fairly 
satisfactory  substitute  ;  or  salicylate  of  bismuth  may 
be  used.  When  the  healing  stage  is  reached  some 
preparation  of  boric  acid  or  zinc  usually  answers 
best.  Whatever  dressing  is  employed,  care  must 
be  taken  to  change  it  frequently,  without  making 
the  sore  bleed,  to  prevent  the  urine  from  coming  in 
contact  with  it,  and  to  arrange  it  so  that  opposed 
surfaces  are  kept  apart.  Chancres  with  phimosis 
must  be  treated  by  frequent  injections,  with  a  syringe 
having  a  long  nozzle,  of  a  lotion  of  carbolic  acid 
(i  in  40),  or  of  boric  acid  and  glycerine.  Any  of 
the  sores  that  are  within  reach  should  be  dressed 
with  iodoform,  and  a  piece  of  absorbent  wool  placed 
within  the  preputial  orifice. 

In  certain  cases,  especially  in  hospital  practice, 
it  may  be  desirable  to  begin  treatment  by  thoroughly 
disinfecting  the  sores ;  and  for  this  purpose  strong 
carbolic  acid  is  usually  effectual  and  gives  but  little 
pain.  It  is  well  to  avoid  the  use  of  nitric  acid  for 
doubtful  sores  on  account  of  the  inflammatory  hard- 
ness it  is  liable  to  produce.  Nitrate  of  silver  and 
sulphate  of  copper  should  never  be  used  in  such 
circumstances,  not  only  because  they  are  ineffectual 
but  also  because  they  set  up  an  amount  of  hardness 
which  may  be  sufficiently  persistent  to  interfere  with 
the  diagnosis  of  the  case  if  syphilis  have  been  con- 
tracted. The  actual  cautery  is  rarely,  if  ever,  re- 
quired in  uncomplicated  cases.  Before  using  either 
caustic  or  cautery  the  following  points  should  be 
borne  in  mind  :  (i)  No  sore  should  be  cauterised 
unless  the  whole  of  the  diseased  surface  can  be  acted 
on.  (2)  The  surrounding  parts  must  be  thoroughly 
cleansed  and  disinfected. 

Treatment  of  complications. — Inflamed  chancres 
should  be  treated  by  keeping  the  patient  at  rest,  on 
simple  diet ;  by  the  administration  of  a  purge  ;  and 
by  the  application  of  lead  or  warm  boric-acid  lotion. 
In  phimosis,  if  the  swelling  is  so  great  as  to  prevent 
the  use  of  the  syringe,  or  if  sloughing  is  threatened, 
the  prepuce  must  be  slit  up  or  removed  altogether, 
and  the  case  treated  according  to  the  directions 
given  for  the  treatment  of  phagedsena. 

If  in  paraphimosis  the  prepuce  be  naturally  too 
narrow,  or  if  strangulation  occur,  reduction  should 
be  effected. 

On  the  first  appearance  of  signs  of  acute  phage- 
dccna,  the  affected  part  should  be  immersed  for  nine 
or  ten  hours  a  day  in  water  at  a  temperature  of 
about  98°  F.  This  can  be  accomplished  by  keep- 
ing the  patient  in  a  hip-bath,  and  alternately  adding 
and  removing  small  quantities  of  water,  so  that  the 
requisite  temperature  is  maintained.  Care  must  of 
course  be  taken  to  protect  the  patient  from  cold,  by 
placing  the  bath  in  a  warm  room,  and  by  wrapping 
the  exposed  parts  of  the  body  in  blankets.  If  this 
plan  be  adopted  at  an  early  period  the  sore  often 
becomes  healthy  in  a  few  days  ;  immersion,  how- 
ever, should  always  be  continued  for  at  least  a  day 
or  two  after  this  has  occurred,  to  guard  against  re- 
lapse. The  patient  may  generally  be  allowed  to  go 
to  bed  during  the  night,  iodoform  or  some  other 
suitable  dressing  being  applied  ;  but  if  the  diseased 
action  continue  to  extend,  the  duration  of  the  bath 
must  be  prolonged,  or  even  be  made  continuous  ; 
but  in  that  case,  as  well  as  in  the  cases  where  the 
groin  is  the  seat  of  the  disease,  a  full-sized  bath  in 
which  the  patient  can  lie  down  will  be  necessary. 
In  all  cases  the  whole  of  the  diseased  surface  must 
be  fully  exposed  and  thoroughly  submerged. 


If  iodoform  and  immersion  fail,  or  if  immersion 
cannot  be  carried  out,  a  lotion  of  tartarated  iron 
(10  to  60  grains  to  the  ounce),  or  a  saturated 
solution  of  permanganate  of  potassium,  should  be 
tried. 

If  milder  measures  fail  to  arrest  the  phagedoenic 
action,  strong  nitric  acid  or  the  thermo-cautery  may 
have  to  be  resorted  to.  When  the  surface  to  be 
cauterised  is  small,  a  solution  of  cocaine  may 
be  applied  beforehand,  but  when  it  is  extensive 
general  anaesthesia  will  be  advisable. 

Htemorrhage  from  a  phagedsenic  sore  should 
always  be  checked  as  soon  as  possible.  If  the 
bleeding  is  slight,  the  surface  should  be  cleaned,  and 
pellets  of  cotton  wool,  soaked  in  solution  of  per- 
sulphate of  iron,  pressed  on  each  bleeding  spot,  and 
retained  in  position  by  a  bandage  applied  as  tightly 
as  the  patient  can  bear.  In  severe  cases  the  actual 
cautery  may  be  necessary  ;  and  in  extreme  instances 
ligature  of  the  larger  arterial  trunks  above  the  seat 
of  disease  may  be  required. 

The  general  treatment  of  phagedcena  consists  in 
the  administration  of  good  food,  tonics,  and  opium 
in  sufficient  quantity  to  relieve  pain  ;  but  under  the 
immersion-plan  of  treatment,  pain  usually  quickly 
ceases,  and  little  or  no  opium  is  required.  Fresh 
air  and  good  ventilation  are  also  most  important. 

The  treatment  of  chronic  phagedena  is  similar 
to  that  of  the  acute  form,  but  of  course  more  time  is 
allowed  for  the  trial  of  palliative  measures  before 
having  recourse  to  the  cautery. 

For  the  treatment  of  simple  bubo,  see  Bubo.  It 
need  only  be  remarked  here  that  it  is  as  important 
to  avoid  the  application  of  irritants  in  the  case  of 
bubo  as  in  the  case  of  the  sore. 

The  management  of  the  virulent  bubo,  after 
evacuation  of  the  pus,  is  similar  to  that  of  the  local 
chancre,  which  has  been  described  ;  and  the  treat- 
ment already  recommended  for  phagedasna  applies 
equally  to  that  morbid  process,  as  a  complication  of 
the  local  chancre,  of  bubo,  or  of  syphilitic  ulcers, 
whether  primary,  secondary,  or  tertiary  ;  but  in  the 
case  of  syphilis  the  administration  of  mercury  or 
iodides,  or  both,  according  to  circumstances,  forms 
an  important  element  in  the  management.  In  fact, 
in  every  case  of  obstinate  phagedsena,  especially  of 
the  chronic  form,  most  careful  search  should  be 
made  for  signs  or  a  history  of  syphilis  ;  for,  if  that 
taint  be  present,  it  not  infrequently  happens  that  all 
local  applications  fail  until  the  constitutional  malady 
is  attacked.  Arthur  Cooper. 

VENESECTION  [vena,  a  vein  ;  and  seco,  I  cut). 
Synon.  :  Bleeding  ;  Blood-letting  ;  Abstraction  of 
blood  by  opening  a  vein  ;  Fr.  Venesection  ;  Ger. 
Aderlass. — Venesection  is  performed  at  the  level 
of  the  elbow.  In  practice  the  most  prominent  vein 
is  selected  ;  for  anatomical  reasons  the  median 
cephalic  is  preferable,  although  the  brachial  artery 
can  hardly  be  punctured  except  by  a  very  bungling 
operator. 

The  skin  at  the  level  of  the  elbow  is  carefully 
sterilised.  A  bandage  is  tied  firmly  round  the  arm. 
The  patient  grasps  some  substance  in  the  correspond- 
ing hand,  as  a  stick  or  piece  of  bandage.  A  fine  and 
very  sharp  sterilised  knife  is  in  readiness.  The  hands 
and  nails  of  the  operator  should  be  cleaned  with  all 
the  care  he  would  take  in  a  major  operation  (see 
Aseptic  Surgery).  A  large  and  prominent  vein 
is  selected  and  fixed  by  the  thumb  of  the  left  hand 
of  the  operator,  who  grasps  the  limb  by  placing  the 
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fingers  of  the  same  hand  behind  the  elbow.  The 
knife  is  then  insetted  by  the  side  of  the  vein,  turned 
across  the  vein,  and  brought  out  smartly  so  as  to 
make  an  oblique  incision  across  tlie  vessel — not  in 
its  longitudinal  axis.  The  blood  flows  in  a  con- 
tinuous dark  stream,  and  is  received  in  a  measured 
basin  until  a  sufficient  quantity  is  withdrawn.  The 
operator  checks  the  flow  by  placing  the  thumli  on 
the  aperture,  removing  the  constricting  bandage 
above,  and  directing  the  patient  to  drop  the  ban- 
dage or  stick  out  of  his  hand.  The  puncture  is 
then  dressed  with  a  pledget  of  iodoform  gauze  and 
covered  with  collodion.  Some  mercuric  wool  and 
a  firmly  applied  '  figure  of  eight '  gauze  bandage 
completes  the  dressing,  and  the  arm  is  placed  in  a 
sling.  By  the  fourth  day  healing  should  be  complete, 
and  the  puncture  merely  needs  the  protection  of  a 
little  collodion  and  wool.  The  conditions  in  which 
venesection  is  now  employed  are  discussed  in  the 
article  on  Blood,  Abstraction  of. 

A.  Marmauuke  Sheild. 


VENOMOUS  ANIMALS.— Synon.  :  Fr.  ./«/- 
jiiaiix  Vincuctix  ;  Ger.  Giftige  Thiere. 

Definition. — Animals  which  possess  the  power 
of  secreting  and  ejecting  a  poison,  which,  when 
inoculated  in  man  or  other  animals,  produces  toxic 
or  even  fatal  effects. 

Venomous  animals  are  found  in  many  classes  of 
the  animal  kingdom. 

I.  Reptilia. — Reptilia  furnish  the  most  nume- 
rous and  important  kinds  of  venomous  animals,  and 
these  are  limited  almost  entirely  to  the  order 
Ophidia  or  snakes. 

The  statement  that  no  lizard  is  poisonous  is  not 
strictly  correct.  The  heloderm  {Heloderina  sus- 
pectuin)  of  Mexico  possesses  venomous  properties, 
destructive  to  small  animals,  and  injurious  to  man 
himself 

Description. — The  poison-apparatus  of  a  snake 
consists  of  a  composite  racemose  gland,  situated  in 
the  temporal  region,  secreting  a  clear,  slightly 
viscid,  acid  fluid,  which  is  poured  through  a  duct 
into  a  grooved  fang  situated  on  a  movable  maxillary 
bone.  The  fangs  are  longer,  more  curved,  more 
movable,  and  more  formidable  in  viperine  (viper  ; 
rattlesnake,  &c.)  than  in  colubrine  snakes  (cobra  ; 
bungarus,  &'C. ). 

.Snake-poison  is  very  deadly  ;  more  active  in 
some  snakes,  quantity  for  quantity,  than  in  others  ; 
and  varying  in  activity  in  the  same  species  or  in- 
dividual, according  to  season,  temperature,  and 
state  of  health.  It  acts  most  rapidly  when  injected, 
into  the  blood  ;  but  it  can  be  absorbed  through 
mucous  and  serous  membranes,  as  seen  by  its 
poisonous  effects  when  applied  to  the  conjunctiva, 
the  stomach,  and  the  peritoneum.  It  may  neither 
be  applied  to  the  lips  nor  taken  into  the  stomach 
with  impunity  ;  and  sucking  a  snake-bite  is  by  no 
means  free  from  danger,  though  if  the  saliva  be  quickly 
ejected  and  the  mouth  washed,  the  danger  is  pro- 
bably small.  It  may  be  noted  here  that  the  poison 
of  viperine  forms  differs  considerably  from  the  colu- 
brine. They  both  contain  active  principles,  two  of 
which,  according  to  Drs.  Weir  Mitchell  and 
Reichert,  are  proteids,  one  belonging  to  the  globu- 
lins, the  other  to  the  proteins  ;  they  attribute  the 
difference  of  the  physiological  effects  produced  by 
diff'erent  species  to  the  varying  proportions  of  these 
bodies.    Analysis  has  shown  the  poison  to  be  very 


nearly  allied  to  albumen  in  composition  :  according 
to  recent  observers,  one  very  toxic  body  is  of  the 
nature  of  an  albumose.  The  composite  nature  of 
venom  is  proved  by  the  results  of  heating  the  poison 
of  the  psendechis  :  thus  treated  it  retains  its  lethal 
properties,  but  loses  the  power  of  producing  haemor- 
rhages and  clotting  of  blood  within  the  vessels. 
Venom  is  most  active  on  warm-blooded  creatures. 
Poisonous  snakes  are  very  insensible  to  the  venom 
of  other  poisonous  snakes,  and  absolutely  so  to  that 
of  their  own  species. 

Effects. — The  action  of  the  poison  is  /era/ and 
general. 

The  local  effects  of  snake-bite  comprise  pain  ; 
partial  paralysis  of  the  bitten  part  ;  ecchymosis  ; 
swelling  ;  and,  if  death  does  not  rapidly  follow, 
infiltration  of  other  and  distant  parts,  cellulitis,  and 
sloughing. 

Associated  with  these  local  effects  are  many 
severe  general  phenomena,  such  as  depression, 
fainting,  nausea,  hurried  respiration,  vomiting,  ex- 
haustion, hsemorrhagic  discharges,  lethargy,  loss  of 
co-ordinating  power,  paralysis,  loss  of  consciousness, 
relaxation  of  sphincters,  coma,  and  convulsions. 
If  the  quantity  of  poison  injected  be  small  or  its 
nature  feeble,  the  earlier  symptoms  may  give  way, 
and  recovery  take  place.  The  poison  is  probably 
eliminated  by  the  kidneys,  and  in  the  case  of  the 
venom  of  viperine  snakes  nephritis  may  thus  lie 
produced. 

Snake-poison  acts  by  paralysing  the  nerve- 
centres,  or  sometimes  the  peripheral  distribution  of 
the  nerves  ;  and  by  altering  the  constitution  of  the 
blood.  It  takes  effect  through  the  circulation  ;  and 
if  inserted  into  a  large  vessel,  such  as  the  jugular, 
humeral,  axillary  or  other  large  vein,  it  will  cause 
almost  instant  death,  the  heart's  action  stopping  in 
systolic  spasm.  The  respiratory  centres,  the  spinal 
cord,  and  the  peripheral  nerves,  may  all  be  affected. 
In  ordinary  cases  death  seems  to  take  place  by 
arrest  of  the  respiration,  the  heart's  action  con- 
tinuing for  some  time  after  apparent  death.  The 
muscular  fibre  itself  would  appear  in  some  cases  to 
have  its  contractility  impaired  or  destroyed.  The 
poison  also  acts  septically,  producing  at  a  later 
period  sloughing  and  hemorrhage.  Extravasation 
of  l)lood  appears  to  be  due  to  a  direct  action  of  the 
poison  upon  the  vessel- walls  (Weir  Mitchell). 

There  are  certain  points  of  difference  in  the  action 
of  viperine  and  colubrine  venom.  The  poison  of 
viperine  snakes  effects  a  direct  destruction  of  the 
red  corpuscles.  There  is  greater  tendency  tu 
htemorrhage,  extravasation,  and  fluidity  of  the 
blood.  In  the  case  of  colubrine  venom,  the  effect 
seems  to  be  more  directly  upon  the  nervous  system, 
the  blood  being  less  affected.  Experiments  on 
animals  show  that,  generall}',  after  death  from 
cobra-poisoning  the  blood  coagulates  firmly,  while 
after  death  from  viper-poisoning  the  blood  remains 
permanently  fluid.  In  most  cases  of  death  in  man 
the  blood  has  been  found  fluid  even  after  cobra - 
poisoning.  It  is  said  that  the  normal  bactericidal 
power  of  the  blood  is  destroyed  by  the  action  of 
snake-poison  (Ewing). 

Prognosis. — In  cases  of  moderate  severity,  re- 
medies, with  careful  nursing  and  tending,  may 
prove  successful  ;  but  where  the  bite  has  been 
thoroughly  effected  by  the  ophiophagus,  cobra, 
daboia,  echis,  rattlesnake,  craspedo-cephalus, 
cerastes,  and  others,  the  prognosis  is  very  unfavour- 
able ;    in    no   case,  however,  should    efforts  be 
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relaxed  until  the  last.  The  bite  of  the  European 
viper  is  not  often  fatal  to  healthy  adults. 

There  is  often  uncertainty  as  to  the  kind  of  snake, 
its  condition,  and  the  extent  to  which  its  fangs  were 
used.  The  great  shock  or  depression  which  follows 
a  snake-bite  may  be  in  a  measure  due  to  fright,  and 
will,  on  reassurance,  pass  away.  The  marks  of 
two  well-defined  punctures  attest  the  insertion  of 
two  fangs,  and,  if  the  snake  has  not  been  seen,  may 
enable  one  to  form  an  opinion  as  to  its  character. 
Jklany  of  the  innocuous  snakes  are  fierce,  and  bite 
vigorously,  but  their  numerous  teeth  leave  different 
marks  from  those  of  the  poison-fangs.  There  are 
exceptions  to  this  rule,  however  ;  a  few  innocent 
snakes  have  the  anterior  maxillary  teeth  developed 
like  poison-fangs,  but  bites  from  them  are  not  very 
likely  to  occur. 

It  may  be  well  to  note  some  of  the  characters 
that  distinguish  the  venomous  snakes,  such  as  the 
form  and  arrangement  of  the  teeth  ;  an  examination 
of  the  wound  will  often  reveal  the  true  character  of 
the  bite,  and  serve  to  indicate  a  correct  prognosis. 
On  opening  the  mouth  of  a  venomous  colubrine 
snake,  such  as  iiaja  or  bungarus,  two  slightly 
movable  fangs  will  be  observed,  one  on  either  side, 
as  well  as  several  loose  reserve  fangs  in  various 
stages  of  development  ;  and  close  behind  them 
there  may  be  seen  one  or  two  smaller  teeth.  There 
is  no  row  of  teeth  along  the  outer  side  of  the  mouth, 
but  a  double  row  of  palatine  teeth  will  be  found  on 
either  side.  In  the  viperine  and  crotaline  snakes, 
a  large  fang  only  is  found  on  either  side,  and  a 
palatine  row  as  in  the  colubrine.  There  are  no 
small  fixed  teeth  behind  the  fangs  as  in  colubrines, 
but  in  a  fold  of  mucous  membrane  at  the  base  of 
the  fangs,  both  in  vipers  and  colubrines,  several 
loose  reserve  fangs  will  be  found  in  various  stages 
of  development,  one  of  which  takes  the  place  of  the 
ordinary  fang  when  it  is  shed,  by  becoming  anky- 
losed  to  the  maxillary  bone.  In  hyd>-ophid<t  the 
fangs  are  arranged  like  those  of  the  cobra,  but  are 
very  minute,  and  no  reliance  can  be  placed  on  any 
mark  made  by  them.  The  circumstances  under 
which  a  bite  is  inflicted  will  generally  help  to  indi- 
cate the  kind  of  snake. 

Harmless  snakes  have  a  double  row  of  equal  or 
nearly  equal-sized  teeth  in  the  maxillary  and  pala- 
tine bones.  But,  as  before  stated,  there  are  certain 
innocent  snakes  that  have  long  anterior  maxillary 
teeth,  which  might  cause  doubt  as  to  the  nature  of 
the  bite. 

Treatment. — There  is  reason  to  believe  that 
the  numerous  agents  that  have  been  recommended 
from  the  earliest  times  as  antidotes  of  snake-poison 
are  useless,  and  have  no  such  properties  as  those 
ascribed  to  them. 

The  rational  treatment  of  snake-poisoning  is  to 
endeavour  to  prevent  the  entry  of  the  virus  into  the 
circulation  ;  to  neutralise  it  in  the  wound  before  it 
is  absorbed  ;  to  support  the  failing  nervous  force  if 
it  have  entered  ;  and  to  favour  its  ehmination. 

The  application  of  a  tight  ligature  between  the 
bite  and  the  heart,  and  the  immediate  excision  or 
destruction  of  the  bitten  spot,  by  cautery  or  caustic, 
are  essential  ;  and  other  local  measures  may  appear 
necessary.  The  injection  of  a  solution  (5  to  10 
per  cent.)  of  permanganate  of  potassium  into  the 
bitten  part  has  for  its  object  the  neutralising  of  the 
poison  retained  there  by  the  ligature,  and  there  is 
reason  to  believe  that  this  is  sometimes  effected. 
The  ligature  may  then  be  removed,  thus  obviating 


the  risk  of  gangrene  in  the  part  below  the  constric- 
tion. Calmette  advises  the  local  injection  of  a 
fresh  solution  (i  in  60)  of  calcium  hypochlorite,  or 
a  solution  of  chloride  of  gold  (l  in  200). 

The  constitutional  treatment  requires  that  the 
strength  should  be  supported  by  stimulants,  such  as 
alcohol  and  ammonia.  Next,  if  the  respiration  be 
failing,  artificial  respiration  should  be  resorted  to. 
Elimination  should  be  promoted  by  stimulating 
diuretics.  The  patient  should  be  kept  warm,  and 
must  not  exhaust  himself  by  walking  about.  Am- 
monia has  always  held  a  high  place  among  remedies 
in  snake-poisoning.  Its  injection  into  the  veins  has 
been  warmly  advocated  in  Australia,  and  is  said  to 
have  met  with  success  there,  which  it  certainly  had 
not  in  India. 

Dr.  Mueller  in  Australia  strongly  advocates  the 
injection  of  strychnine  in  repeated  doses,  and  cases 
are  cited  which  seem  to  confirm  its  utility  ;  but 
there  is  not  yet  sufficient  evidence  to  warrant  the 
certainty  of  its  efficacy.  Very  promising  results 
have  been  obtained  (Calmette  ;  Eraser)  experiment- 
ally and  confirmed  in  a  number  of  instances  of 
snake-bite,  by  means  of  injection  of  an  antitoxic 
serum  or  antivenene.  This  is  prepared  by  injecting 
a  large  animal  (horse)  with  gradually  increasing 
doses  of  cobra-venom,  and  when  immunity  is  esta- 
blished, collecting  the  serum  for  therapeutic  pur- 
poses. Doses  of  10  c.c.  are  recommended  for 
human  use,  repeated  if  necessary.  The  action  of 
the  remedy  is  probably  similar  to  that  of  antidiph- 
theritic  serum  (antitoxin)  [see  Antitoxins).  A 
transient  immunity  may  be  conferred  by  doses  of 
antivenene.  The  remedy  is  applicable  to  bites  from 
almost  all  poisonous  snakes.  Its  efficacy  is  destroyed 
by  heating  to  70°  C,  but  the  power  of  venom  itself 
is  not  thus  affected.  The  serum  retains  its  activitv 
for  at  least  a  year  (Calmette).    See  also  p.  1485. 

2.  Amphibia. — -None  of  the  amphibia  are  known 
to  possess  a  poison -apparatus  like  that  of  ophidia  ; 
but  toads  and  salamanders  secrete  a  fluid  in  glands 
along  the  back,  connected  with  the  integument, 
which  yields  an  actively  venomous  principle,  capable 
of  causing  local  irritation,  and,  when  injected  into 
the  blood,  death,  preceded  by  symptoms  indicating 
action  on  the  cerebro-spinal  nerve-centres.  Dogs 
seizing  the  toad  Bufo  vulgaris  are  known  to  suffer 
from  swelling  of  the  lips  and  salivation  ;  and  a  case 
of  death  was  related  in  France,  in  1865,  of  a  child 
in  whom  an  abrasion  of  the  hand  came  in  contact  * 
with  the  secretion  of  a  toad  ;  death  was  preceded 
by  vertigo,  vomiting,  and  fainting.  When  this 
poison  is  injected  into  guinea-pigs,  small  birds,  and 
«ther  animals,  violent  symptoms  and  death  soon 
follow.  It  is  a  viscid,  milky  fluid,  with  a  slightly 
yellow  tint  and  peculiar  odour  ;  it  is  exuded,  and 
may  be  pressed,  from  glands  behind  the  orbits. 
Zalesky  has  shown  that  the  land  and  water  sala- 
manders, S.  macidattts  and  Triioti  cristatus,  and 
probably  others,  have  also  the  power  of  secreting 
venom  ;  and  his  experiments  prove  that  it  contains 

a  very  active  ■^•nx\c\^\e.  —  salamandrine — and  that 
its  action  on  the  cerebro-spinal  nerve-centres  is 
energetic.  It  appears  that  these  poisons,  like  those 
of  ophidia,  though  effective  on  others,  have  no 
action  on  their  own  species. 

3.  Pisces. -Description. — Several  fishes  are 
provided  with  an  apparatus  consisting  of  a  cavity 
at  the  base  of,  or  a  sac  and  duct  leading  to,  a  chan- 
nelled spine,  through  which  an  irritating  secretion 
is  ejected.    No  true  poison-gland,  however,  has  as 
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yet  been  certainly  made  out.  This  secretion  is 
apparently  connected  with  the  secreting  mucous 
system  ;  and  in  certain  species  it  produces  marked 
symptoms  of  poisoning,  though  never  to  the  same 
extent  as  in  venomous  snakes.  Fish  armed  with 
sharp  or  serrated  opercular  or  fin-spines  can  inflict 
severe  injuries,  liable  to  cause  great  pain,  and  to  be 
followed  by  the  grave  symptoms  attributable  to  the 
lacerated  or  punctured  nature  of  the  wounds  ;  and 
these  may  be  aggravated  by  the  irritating  nature  of 
the  mucus  with  which  they  are  contaminated.  In 
several,  however,  in  addition  to  the  spine,  there  is 
a  distinct  receptacle  in  connection  with  it,  either  in 
the  form  of  a  sac  or  duct,  as  in  the  thatasso- 
phryne,  or  in  a  cavity  in  the  spine  itself,  as  in  the 
trachiJins  or  weever. 

In  the  case  of  others,  such  as  the  sting-rays, 
which  may  produce  severe  wounds  by  their  pointed 
and  serrated  spines,  there  is  no  distinct  receptacle 
for  the  poisons  in  connection  with  them.  While  it 
is  well  known  that  many  spiny  fish  are  capable  of 
inflicting  wounds  that  are  dangerous  from  their 
lacerated  and  punctured  character,  it  is  recognised 
that  others  increase  the  danger  by  the  inoculation 
of  an  irritating  fluid,  as  just  stated. 

Efp'ECTS. — The  effect  of  fish-poisoning  is  to 
produce  severe  burning  pain  at  and  beyond  the 
injured  part,  and  fever.  The  intensity,  no  doubt, 
depends  upon  the  quantity  of  the  poison  injected, 
and  the  state  of  health  and  constitution  of  the 
person  at  the  time.  The  wound  alone,  even  with- 
out the  poison,  is  likely  to  be  painful  and 
severe  from  its  punctured  character. 

Treatment. — Ipecacuanha,  tobacco,  alkalis, 
alum,  and  ammonia  have  all  been  recommended 
as  useful  local  applications  to  allay  the  irritating 
action  of  such  poisons.  Poultices  of  onions,  or 
warm  applications  of  opium  or  other  sedative 
fomentations  are  likely  to  be  useful  ;  and  prompt 
surgical  relief  is  necessary,  if  suppuration  or  cellulitis 
occurs,  to  relieve  tension,  evacuate  pus,  or  give  exit 
to  sloughs. 

The  constitutional  treatment  is  such  as  would 
be  indicated  by  the  condition  and  progress  of  any 
other  inflamed  punctured  wound.  In  cases  of  de- 
pression of  the  heart's  action,  alcohol  or  ammonia 
would  be  indicated.  Rest,  quiet,  and  due 
attention  to  the  state  of  the  bowels,  and  elimi- 
nation by  the  skin  and  kidneys,  with  careful 
regulation  of  the  diet,  should  be  observed.  See 
Sapr.'Kmia. 

4.  Mollusca. — Aphysia  punctata,  the  sea-hare, 
a  gasteropod,  is  said  by  some  to  produce  an 
irritating  secretion  capable  of  causing  urtication 
and  even  severe  inflammation,  and  of  causing  the 
hair  to  fall  off. 

5.  Arthropocla;  Myriapoda,  family  Scolo- 
pendridic.  —  The  centipedes  possess  mandibles, 
formed  by  a  pair  of  dilated  feet,  joined  at  their 
origin,  with  perforated,  hook-like  points,  and  with  an 
aperture  near  the  apex,  through  which  a  poisonous 
fluid,  secreted  in  a  poison-gland,  with  sac  and 
duct,  is  ejected  when  they  bite,  which  they  can 
severely.  In  the  case  of  the  larger  tropical  species 
the  bite  is  sometimes  very  painful,  and  causes  con- 
siderable local  irritation,  and  even  constitutional 
disturbance — fever  and  delirium.  That  of  the 
smaller  kind  generally  causes  onl)'  local  and 
transient  irritation.  Centipedes  are  found  nearly 
all  over  the  world,  in  Europe,  Africa,  America, 
the  East  and  West  Indies  and  Islands,  and  in  the 


tropics  generally.  Those  of  warm  climates  are  the 
largest  and  most  dangerous. 

6.  Arachnoidea. — Scorpionidce  or  Pedipalps. 
Description.  —  Scorpions  have  a  segmented 
aljdomen,  the  last  six  joints  of  which  are  narrowed 
into  a  tail,  terminated  by  a  curved  perforated  spine 
or  hook,  with  which  they  strike  and  wound.  At  its 
extremity  are  two  small  orifices,  through  which 
venom  is  injected  from  a  gland-receptacle  and  duct 
at  its  base.  Scorpions  run  about  quickly,  carrying 
the  tail  curved  over  the  body.  They  live  in  holes 
in  the  ground,  and  under  stones  or  logs  of  wood,  in 
dark  places.  The  tail  is  used  as  an  offensive 
weapon.  They  seize  small  creatures  with  their 
palpi,  and  then  pierce  them  with  the  sting.  The 
venom  is  so  active  that  it  quickly  destroys  life  in 
these  animals.  Those  of  tropical  climates  are  most 
active  and  poisonous.  They  attain  to  the  length 
of  from  two  to  three,  four  and  six  inches.  The 
European  genera  are  smaller  and  less  active. 

Scorpions  exist  in  all  tropical  countries,  but 
extend  also  into  the  warmer  regions  beyond  the 
tropics.  They  are  found  in  the  East  and  West 
Indies,  Ceylon,  and  other  islands,  Australia, 
Africa,  Egypt,  South  of  Europe,  and  America. 
There  are  several  genera,  and  Bitt/uis  afer,  An- 
drocto)ius,  and  Biithics  Cicsar,  are  good  examples 
of  the  active  kinds.  Eiiropifiis  and  Occitanus  are 
also  venomous,  but  those  of  Europe  are  less  active 
than  the  tropical  forms. 

Effects. — The  effects  of  the  sting  of  the 
scorpion  and  of  the  bite  of  the  centipede  have  no 
doubt  been  exaggerated ;  but  they  may  produce 
very  painful,  and  in  the  case  of  the  larger  species, 
severe  and  serious  symptoms,  in  their  character  not 
unlike,  or  even  more  severe  than,  those  of  the 
sting  of  the  wasp,  namely  pain,  swelling,  in  some 
cases  numbness,  vertigo,  nausea,  vomiting,  tem- 
porary loss  of  vision,  swelling  of  the  tongue,  and 
fever.  Death  may  occur  in  delicate  or  sickly 
subjects.  The  local  and  constitutional  symptoms 
may  be  severe  in  persons  of  irritable  constitution, 
or  otherwise  out  of  health  ;  but  generally  in  the 
case  of  bites  of  ordinary  scorpions  or  centipedes  in- 
flicted on  healthy  subjects,  the  suffering  is  local  and 
soon  passes  away. 

Treatment. — A  variety  of  remedies  have  been 
recommended  for  scorpion-poisoning.  Probably  the 
application  of  a  ligature  above  the  bitten  part,  or  a 
cupping-glass,  or  suction  of  the  wound,  as  in  snake- 
bite, might  be  useful.  Some  authorities  recommend 
that  the  wound  should  be  scarified,  and  emollient 
ointments  and  poultices  applied.  Suction  of  the 
wound,  and  the  application  of  salt  water,  vinegar, 
ammonia,  alum,  ipecacuanha,  spirit  of  camphor, 
eau  de  Cologne,  tobacco-water,  turpentine,  tincture 
of  iodine,  alcohol,  the  leaves  of  cruciferous  plants 
made  into  poultices,  solutions  of  opium  and  lead,  or 
other  sedatives,  will  lessen  pain  and  irritation. 
The  use  of  diffusible  stimulants,  opiates,  or  other 
sedatives  may  be  necessary,  and  such  surgical 
interference  as  suppuration  or  cellulitis  may  re- 
quire. 

7.  Arachnida.— Description.— Some  spiders 
are  venomous,  and  certain  of  the  larger  tropical 
forms  are  capable  of  inflicting  painful  bites.  The 
poison-apparatus  of  spiders  consists  of  falces  or 
modified  mandibles  or  jaws,  the  last  joint  of  which 
is  a  hard  curved  fang,  with  a  fissure  near  the  point  ; 
there  is  an  elongated  poison-sac  and  duct  in  which  the 
venom  is  elaborated  and  thence  transmitted  to  the 
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fang,  by  which  it  is  inocvilated  into  the  flesh  of  its 
prey. 

Effects. — The  venom  of  spiders  is  a  very  active 
principle,  and  apparently  is  capable  of  rapidly 
destroying  the  life  of  the  small  creatures  on  which 
the  spider  feeds.  It  also  causes  symptoms  of 
poisoning  in  man  and  the  lower  animals.  Probably 
all  the  species  have  some  venomous  secretion,  but 
it  is  only  the  larger  kinds  that  are  obnoxious  to 
man.  It  may  be  noted  that  while  the  fangs  of  one 
section  of  spiders  move  laterally,  those  of  the 
Mygalidje  move  vertically.  There  are  several  species. 
Those  reputed  venomous  are  tropical. 

Lycosa  tarantula  is  reputed  to  cause  e.Ktra- 
ordinary  symptoms.  It  is  poisonous,  but  there  is 
no  reason  to  believe  that  its  effects  exceed  a  certain 
amount  of  local  irritation.    See  Tarantism. 

There  are  numerous  families,  genera,  and  species 
of  spiders,  all  probably  possessing  an  irritating 
fluid ;  but  it  is  only  the  larger  kinds  that  do 
so  to  any  extent,  and  there  is  no  very  positive 
proof  that  even  in  tropical  climates  they  inflict  the 
grievous  injuries  ascribed  to  them,  though  the 
venom  is  very  fatal  to  the  creatures  on  which  they 
prey. 

The  popular  notions  that  the  spider  is  very 
poisonous  when  swallowed,  and  that  its  web  pos- 
sesses medicinal  properties,  are  probably  ex- 
aggerated, if  not  altogether  untrue.  One  species 
of  red  spider,  however — perhaps  a  mite — called 
coya,  in  Popayan,  is  very  poisonous  ;  the  juices  of 
its  body  when  crushed,  coming  into  contact  with 
the  punctured  skin,  causes  tumours,  or  even,  it  is 
said,  death.  This  is  no  doubt  an  exaggeration,  but 
it  is  probable  that  the  juices  are  acrid  and  irritating, 
and  it  is  therefore  better  not  to  crush  these  animals 
when  detected  on  the  person,  but  to  brush  or  blow 
them  away. 

In  India,  a  streak  of  almost  erysipelatous  redness 
of  the  skin  coming  on  rapidly  is  often  attributed  to 
a  spider.  No  one  has  defined  the  species  ;  it  is 
possible  that  it  may  be  analogous  to  that  just 
referred  to. 

Treatment. — The  treatment  of  spider-bites  is 
similar  to  that  of  centipedes  and  scorpions. 

8.  Acarina.— Description  and  Effects. — 
Some  mites  have  the  power  of  causing  considerable 
irritation  by  a  secretion  ejected  on  the  surface,  or 
injected  into  the  wounds  they  make  in  their  burrow- 
ing operations  with  claws  and  mouth. 

The  Tetrdnychus  atitumnalis,  Leptus  autitm- 
nalis,  or  Harvest  Bug,  is  brick-red  in  colour,  and 
very  minute.  It  is  bred  on  plants,  but  leaves 
them  to  fasten  on  to  animals,  especially  man,  when 
it  adheres  firmly,  and  causes  swelling,  great  irri- 
tation, and  severe  itching,  if  in  numbers.  The 
intense  irritation  causes  fever.  The  symptoms  are 
not  unlike  the  sting  of  a  nettle,  erythema  or  even 
blistering  being  caused.  The  leptus  is  covered 
with  hairs,  and  effects  entrance  into  the  skin  with 
its  claws,  and  thus  gives  rise  to  the  great  irritation, 
which  is  probably  aggravated  by  some  acrid  excre- 
tion. These  animals  are  found  in  Britain,  France, 
and  other  parts  of  Europe  ;  varieties  of  them  in  the 
tropics,  for  example,  in  Brazil,  Honduras,  on  the 
Mosquito  Coast,  and  in  the  West  Indies.  The 
T.  irritans  of  the  Mississippi  valley  causes  great 
irritation  in  the  same  way. 

Treatment. — The  treatment  is  to  extract  the 
bug  with  a  needle  or  the  point  of  a  knife,  and  then 
apply  some  soothing  lotion. 


Argas  persicus,  a  gamosid,  known  also  as  the 
Teigne  de  Aliana  (venomous  bug  of  Miana),  is 
common  in  Persia.  It  is  found  in  houses,  and  it  is 
said  that  its  puncture  produces  serious  symptoms, 
such  as  convulsions,  delirium,  and  gangrene,  or 
even  death.  This  is  an  exaggeration,  though  pro- 
bably it  is  true  that  local  irritation,  and  perhaps 
some  constitutional  disturbance,  may  be  caused.  It 
is  blood-red  in  colour,  spotted  with  white  on  the 
back,  the  feet  yellow.  Argas  inoubata,  a  native 
of  Angola,  is  said  to  have  much  the  same  pro- 
perties. 

The  Argas  talaje  of  Guatemala  produces  great  irri- 
tation. It  bites  like  an  ordinary  bug,  and  the  punc- 
tures are  followed  by  great  irritation,  swelling,  and 
pain.  It  lives  in  holes  in  the  bamboo  walls,  or 
similar  crevices,  and  issues  at  night  to  attack  the 
sleepers. 

9.  Hemiptera. — Some  of  the  Geocorysa  and 
Hydrocoryscc,  or  land-  and  water-bugs,  have  irrita- 
ting properties,  and  also  an  offensive  odour  ;  they 
have  a  suctorial  mouth,  armed  with  a  grooved 
instrument  or  rostrum  for  piercing  the  skin. 

Cimex  lectiilariiis,  the  bed-bug,  causes  much 
irritation,  and  in  some  persons  inflammatory  action 
in  the  bitten  part.    The  effects  are  transient. 

Notonecta  and  Nepa,  common  in  pools  of  water 
in  our  islands,  are  also  capable  of  inflicting  a  pain- 
ful puncture.  Cimex  nemorum  causes  nearly  as 
much  pain  by  its  puncture  as  the  sting  of  a  wasp. 
The  wheel-bug,  Keduvitis  serratus,  of  the  West 
Indies,  gives  an  electric  shock  to  the  person  it 
touches.  St.  Pierre  mentions  a  species  of  bug  in 
the  Mauritius  whose  bite  is  as  venomous  as  the 
sting  of  a  scorpion.  The  Benchm  ha,  or  great  black 
bug,  of  the  pampas  of  South  America,  is  more 
obnoxious,  it  is  said,  than  the  common  bed-bug. 

10.  Aphaniptera. — Pulicida  or  Fleas  com- 
prise several  families.  Pulex  irritans,  the  common 
flea,  is  universal.  It  varies  much  in  size  and 
colour  ;  some  are  almost  black  and  very  large,  and 
are  found  on  the  sandy  shores  of  the  Mediterranean. 
There  are  many  species,  such  as  P.  canis,  P.  nms- 
ciiliis,  P.  ziespertimcs,  and  P.  penetrans  of  the  West 
Indies  and  South  America,  known  also  as  the  jigger 
or  chigoe  (see  Chigoe).  Though  the  irritation  of 
the  flea-bites  is  chiefly  due  to  the  wound,  there  is 
reason  to  believe  that  this  is  aggravated  by  the  pre- 
sence of  some  irritating  secretion.  No  special  treat- 
ment, beyond  the  application  of  ammonia,  which 
may  be  useful,  need  be  described. 

11.  Diptera. — Description  and  Effects.— 
To  this  order  belong  the  gnats,  mosquitoes,  pipsas, 
sand-flies,  and  gad-flies,  all  more  or  less  dreaded  for 
their  bites.  They  have  a  proboscis  composed  of  a 
grooved  and  flexible  sheath,  through  which  long, 
slender,  sharp  darts  are  protruded,  that  pierce  the 
skin  and  inoculate  some  venomous  secretion,  though 
its  nature  is  not  known.  They  draw  blood,  and 
raise  white  lumps  or  swellings  ;  some,  such  as  the 
pipsa  of  the  Cossiah  Hills,  India,  leave  a  livid  spot 
of  effused  blood,  which  gives  to  the  sufferer  the 
appearance  of  a  purpuric  rash.  They  swarm  in 
many  countries,  generally  near  water.  The  princi- 
pal forms  are  the  Culex pipiens,  C.  reptans,  C.  mos- 
quito, C.  laniger,  and  the  whame-fly,  C.  tabanus. 
Some  of  these  are  formidable  insects,  and  are  in- 
satiable blood-suckers.  The  tset:,e  or  timb  (Glos- 
sina  morsitans)  of  Africa  is  one  of  the  most 
remarkable.  The  bite  of  this  poisonous  insect  is 
almost  certain  death  to  the  horse,  ox,  or  dog  ; 
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though  it  appears  not -to  trouble  man  more  than  by 
causing  slight  irritation. 

The  female  Siinulium,  or  sand-fly,  is  irritating  to 
man,  the  bite  often  giving  rise  to  painful  swellings. 
The  pipsa  is  probably  a  simulium.  It  appears  from 
the  great  irritation  and  the  swelling  that  follows  the 
puncture  of  most  of  these  insects  that  some  acrid 
secretion  is  injected  into  the  wound.  In  young,  full- 
blooded  persons,  especially  recent  arrivals  in  India 
or  the  tropics,  the  irritation  caused  by  mosquito- 
bites  is  often  so  severe  as  to  give  rise  to  violent 
inflammatory  symptoms,  resulting  in  suppuration  or 
ulceration,  and  even  gangrene. 

Treatment. — The  application  of  common  salt, 
solution  of  ammonia,  soda,  potash,  lead,  oil,  ipeca- 
cuanha, or  alum  combined  with  opium,  allays 
irritation  in  the  first  stage.  The  more  violent  in- 
flammatory symptoms  are  amenable  to  ordinary 
surgical  treatment.  Camphor,  pulegium,  and  lime- 
juice,  applied  to  the  skin,  are  all  regarded  as  pre- 
ventives. 

12.  Hymenoptera.  —  Description  and 
Effects. — A  number  of  species  that  secrete  poi- 
son are  found  among  the  different  families  of 
hymenoptera,  including  bees,  wasps,  and  ants.  See 
Sting. 

They  are  distinguished  by  the  presence  of  an 
ovipositor  in  the  female,  which  is  used  not  only  for 
depositing  the  eggs,  but  as  a  weapon  for  injecting 
venom.  It  consists  of  two  valves  as  a  sheath,  and 
three  bristles  which  form  a  grooved  sting.  Through 
this  groove  the  poison  is  injected  into  the  wound, 
the  ovipositor  being  connected  with  a  poison-gland 
at  its  base. 

Formicidce. — Ants  include  Formica  sinaragdina 
and  many  others.  The  sting  of  the  ant  causes  con- 
siderable irritation,  especially  if  there  are  many.  It 
has  been  suggested  that  formic  acid  is  the  irritating 
principle.  There  are  several  venomous  species  of 
ants,  black  and  red,  of  various  sizes.  Some  of  the 
larger  forms  in  the  tropics  are  capable  of  inflicting 
a  very  painful  injury.  Some  ants  have  no  sting, 
but  eject  a  fluid  which  irritates  the  skin. 

Vespidic. — The  females  and  workers  of  the  wasps 
and  hornets  are  provided  with  a  poison-sac  and 
sting.  Vespa  vulgaris  is  a  type  of  the  tribe 
Crabro.  It  lives  in  communities.  Its  sting  produces 
much  irritation,  pain,  and  swelling,  especially  when 
inflicted  on  the  face,  or  where  the  cellular  tissue  is 
loose. 

ApidcE. — True  bees,  and  the  Bomhidce  or  humble 
bees,  have  similar  properties,  their  sting  producing 
very  much  the  same  effect  as  that  of  the  wasp. 

Some  of  the  parasitic  .^;«f«<j//«ra  inject  a  poison 
into  the  wound  made  by  their  ovipositor.  The 
best-known  instance  is  that  of  the  genus  Ophion. 
The  genus  Paripla  also  injects  a  poison  in  the  same 
way,  and  probably  others  of  the  Ichtieumoiiide. 

Treatment.  —  Many  remedies  of  a  simple 
nature  have  been  recommended  to  allay  the  pain 
and  irritation  caused  by  the  sting  of  the  wasp  and 
bee,  such  as  vinegar,  eau  de  Luce,  ammonia, 
lobacco-juice,  solution  of  soda  or  potash,  oil,  indigo, 
eau  de  Cologne,  alum,  and  all  those  recommended  in 
scorpion-stings  [see  Sting).  In  cases  of  venomous 
stings,  where  constitutional  disturbance  is  induced, 
stimulants  or  sedatives  may  be  necessary  ;  and  as 
the  sting  is  liable  to  be  left  in  the  wound,  it  ought  to 
lie  picked  out.  In  cases  of  wasp-  or  bee-stings  in 
the  mouth  or  throat,  which  may  happen  when 
children  bite  a  peach  or  other  fruit  that  conceals 


a  wasp,  severe  consequences  may  arise  from  the 
oedema  that  supervenes,  and  extends  to  the  glottis. 
An  emetic  is  then  useful,  along  with  the  ordinary 
treatment  of  oedema  ;  laryngotomy  may  become 
necessary.  In  other  cases,  should  violent  sym- 
ptoms intervene,  surgical  aid  may  be  required  to 
relieve  tension,  or  give  exit  to  matter.  Such  un- 
toward results,  however,  are  happily  rare. 

Mtitilla  coccinea,  a  native  of  the  warmer  parts 
of  North  America,  is  said  to  produce  loss  of  con- 
sciousness within  five  minutes  of  the  infliction  of 
its  sting,  life  being  in  danger  for  some  days  after- 
wards. 

13.  Lepidoptera.—  A  stinging  lepidopterous 
insect  has  been  fjund.  The  species  is  not  men- 
tioned (F.  Smith).  The  bee-moth  of  the  Cape  of 
Good  Mope  is  said  to  defend  itself  with  a  sting. 
Though  the  majority  of  the  perfect  insects  of  this 
tribe  are  harmless,  some  of  the  caterpillars  appear 
to  be  possessed  of  irritating  properties,  residing 
in  the  fine  hairs  with  which  they  are  cased, 
and  which,  being  sharp  and  brittle,  break  off"  and 
remain  in  the  skin,  causing  irritation  mechanically  ; 
but  also  probably  from  the  presence  of  some  acrid 
substance  concealed  within  the  hairs.  In  Ceylon, 
a  greenish  hairy  caterpillar,  longitudinally  striped, 
probably  of  the  genus  Boinhyx,  which  frequents  the 
leaves  of  Hibiscus  popiilneus,  alighting  on  the  skin, 
causes  as  much  irritation  as  the  sting  of  a  nettle. 
The  larva  of  Necera  lepida  has  similar  properties. 
It  is  short  and  broad,  of  a  pale  green,  with  fleshy 
spines  on  the  upper  surface,  each  of  which  is  charged 
with  venom  that  occasions  acute  suffering.  The 
larvae  of  Adoiiaa.iLe  also  armed  with  venomous  hairs. 
Another,  not  uncommon  in  certain  trees  in  the  terai 
of  the  Himalaya,  is  a  dark-coloured  hairy  caterpillar, 
which  is  apt  to  fall  on  people  and  cause  intense 
irritation.  It  is  known  as  the  Koinlah,  but  the 
moth  that  produces  it  is  not  known.  In  schoolboys 
or  others  who  handle  the  common  'woolly  bear' 
caterpillar  an  erythematous  rash  may  be  produced. 

14.  Coleoptera.  —Several  beetles  have  acrid 
secretions  capable  of  exciting  great  irritation  and 
inflammation,  raising  blisters,  and  if  absorbed 
causing  painful  strangury  and  great  urinary  irrita- 
tion. Such  are  Mylabris  Cichorii  o'i  India,  Ca)i- 
tliaris  or  Lytta,  or  Meloe  vesicatoria,  Lytta  gigas  of 
Senegal,  Lytta  vittata  of  America,  and  Lytta  riifi- 
ceps  of  Chih. 

15.  Echinodenmata. — The  long  sharp-pointed 
spines  of  some  of  the  echinids  are  capable  of  in- 
flicting painful  punctured  wounds,  but  convey  no 
true  venom.  Whether,  as  in  the  case  of  some  spiny 
fishes,  there  may  be  an  irritating  mucous  secretion 
inoculated  is  uncertain. 

16.  Ccelenterata. — Some  of  the  ALcdusa  or 
jelly-fish  have  the  power  of  stinging.  The  poison- 
apparatus  is  placed  in  certain  tubercles  on  the 
surface.  These  contain  a  collection  of  granules, 
among  which  are  small  vesicles.  Within  these 
corpuscles  or  nematocysts  a  spiral  thread  is  found, 
which  bursts  out  on  pressure.  These  corpviscles  are 
found  in  the  mucus  exuded  by  the  creature,  and  to 
them  is  attributed  the  urticating  power  i  possesses. 
There  are  several  stinging  species,  some  found  on 
our  own  coasts,  others  in  other  seas.  It  is  the 
larger  forms  generally  that  are  venomous,  the  small 
ones  having  no  effect  on  man.  Cyanea  capillata  of 
our  seas  is  a  rather  formidable  creature,  and  the 
terror  of  bathers.  It  has  a  broad  tawny  disk,  and 
a  long  train  of  ribbon-like  streamers  floating  after 
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it  ;  it  makes  its  way  through  the  waters  ;  and  who- 
ever comes  in  contact  with  these  traihng  trains  soon 
writhes  in  torture,  the  effect  produced  being  not 
unHke  that  of  the  nettle. 

Physalea  pelagua,  the  'Portuguese  man-of-war,' 
has  similar  properties.  It  causes  severe  and  sting- 
ing pain,  extending  up  the  limb,  with  feverishness, 
which  has  been  known  to  continue  for  some  hours, 
white  wheals  forming  on  the  skin,  as  in  urticaria. 
Several  other  medusas  possess  these  properties, 
and  hence  they  have  received  the  name  of  Aca- 
lephae,  or  sea-nettles.  The  application  of  vinegar 
or  olive  oil  is  said  to  remove  the  unpleasant 
symptoms. 

The  Actinia,  or  sea-anemones,  and  the  hydroid 
polyps,  appear  to  possess  a  similar  power,  and  are 
provided  also  with  thread-cells.  They  cause  urtica- 
tion  of  the  human  skin  when  brought  in  contact 
with  their  tentacles.  The  Sagartiada:  furnish  ex- 
amples of  sea-anemones  with  this  property.  The 
effects,  however,  of  any  of  them  are  transient.  In 
some  parts  of  Europe  the  Acalephit:  have  been  used 
therapeutically  as  counter-irritants,  by  being  brought 
in  contact  with  the  patient  immersed  in  a  salt-water 
bath.  Joseph  Fayrer. 

VENOUS  HUM. — A  peculiar  murmur  heard  on 
auscultation  of  the  larger  veins,  especially  those  of 
the  neck  and  chest,  in  an«mia,  and  in  cases  of  in- 
terference with  the  flow  of  the  blood  through  these 
vessels.    See  Physical  Examination. 

VENTNOR,  in  the  Isle  of  Wight.— A  mild, 
dry,  tonic  climate.  Mean  winter  temperature  for 
forty  years,  42-43°  F.  Sheltered  from  N.,  N.E., 
and  E.  ;  exposed  to  S.S.E.  and  S.W.  winds.  See 
Climate,  Treatment  of  Disease  by. 

VENTRICLES  OF  THE  BRAIN,  Diseases 

of. — Synon.  :  Maladies  des  Ventricitles  du  Cer- 
veau  ;  Qitx.  Krajtkheiten  der  Gehirnhdhlen. — The 
chief  morbid  states  of  the  ventricles  of  the  brain 
are  (l)  New-growths,  Degenerations,  and  Inflam- 
matory changes  in  the  lining  membrane  (ependyma) 
and  velum  inte7-posititm  ;  and  (2)  Accumulations 
of  blood,  pus,  and  serum  in  the  ventricular  cavity. 
The  more  important  of  these  changes  are  fully 
described  in  special  articles. 

I.  Diseases  of  the  Lining  Membrane  and 
Velum.  —  In  old  age,  and  in  some  degenerative 
brain-diseases,  such  as  general  paralysis,  the  epen- 
dyma of  the  ventricles  becomes  thickened.  The 
surface  is  smooth,  or,  in  some  cases,  covered  by 
minute  warty  granulations.  Some  of  the  latter 
may  attain  the  size  of  a  pea,  and  constitute  small 
fibrous  tumours.  Similar  changes  are  sometimes 
found  when  the  brain  has  been  subjected  for  a  long 
time  to  passive  congestion.  In  rare  cases  the 
thickened  membrane  has  been  found  calcified  in 
places. 

A  few  morbid  growths  have  been  met  with  in  the 
ependyma,  the  most  common  being  the  granula- 
tions of  tuberculosis,  which  have  been  found  both 
on  the  lining  membrane  and  the  choroid  plexus. 
The  latter  and  the  velum  interpositum  frequently 
present  thickening,  and  undue  adhesion  to  the 
ependyma.  In  rare  cases  fatty  growth  has  been 
met  with  in  this  situation.  The  choroid  plexus  may 
present  partial  fatty  degeneration,  and  frequently 
contains  corpora  atnylacea.  Aggregations  of  brain- 
sand  (see  Concretions)  are  common  in  the  choroid 


plexus,  and  occasionally  occur  in  the  lining  mem- 
brane. 

Cystic  degeneration  is  the  most  common  morbid 
appearance  in  the  choroid  plexus,  especially  in  that 
part  which  is  within  the  descending  cornu.  The 
cysts  are  clear,  delicate,  colourless,  transparent, 
from  the  size  of  a  pea  downwards.  They  consist 
of  delicate  cells  pressed  together  ;  these  are  simply 
normal  cellular  elements  of  the  part  which  have 
undergone  a  peculiar  degeneration.  In  some  of  the 
larger  cysts,  these  cells  have  been  destroyed  in  the 
centre,  so  that  a  true  fluid-containing  cyst  remains. 

Adhesions  sometimes  take  place  between  con- 
tiguous surfaces  of  the  lining  membrane  ;  these 
may  cut  off'  one  posterior  cornu  from  the  rest  of  the 
ventricle,  and  it  may  thus  be  obliterated  by  the 
union  of  its  walls. 

The  ventricles  may  undergo  passive  congestion  in 
common  with  other  intracranial  structures,  or  from 
pressure  upon  the  veins  of  Galen,  which  carry  the 
blood  from  the  velum  interpositum.  The  latter 
may  cause  effusion  of  fluid  into  the  ventricles,  but 
its  influence  was  formerly  over-estimated.  The 
cause  which  obstructs  the  veins  is  generally  a  growth 
which  also  hinders  or  prevents  the  escape  of  fluid 
from  the  third  into  the  fourth  ventricle. 

Infiammation  involves  both  the  ependyma  and  the 
velum  interpositum.  It  is  rarely  confined  to  the 
ventricles,  still  more  rarely  to  one.  Commonly  it 
is  part  of  a  general  meningitis.  The  ependyma 
and  the  velum  are  thickened  and  pulpy,  being  in- 
filtrated with  cells  of  new-formation.  The  velum  is 
always  injected  ;  the  ependyma  may  be  injected  or 
pale.  Occasionally  a  '  false  membrane  '  is  found 
upon  its  surface.  The  tissue  of  the  brain  beneath 
the  ependyma  is  softened,  and  may  be  injected. 
The  fluid  in  the  ventricles  is  increased  in  quantity, 
and  is  turbid  from  pus  and  exudation-cells,  and 
even  (it  is  said)  from  the  debris  of  nerve-fibres. 
The  inflammation,  of  which  this  is  part,  is  usually 
tubercular  and  fatal  ;  but,  when  simple,  it  may  pass 
away,  the  ependyma  and  velum  remaining  thickened 
and  adherent.  See  Meninges,  Cerebral,  In- 
flammation of.  Tubercular,  p.  979. 

2.  Intraventricular"  Accumulations.  — 
Hisniorrhage  rarely  occurs  directly  into  the  ven- 
tricles ;  it  has  resulted  from  the  rupture  of  a  vein  by 
injury  ;  but  blood  often  enters  them  from  an  effu- 
sion into  the  cerebral  substance,  an  ordinary  htemor- 
rhage  bursting  into  the  cavity.  In  meningeal 
haemorrhage  blood  may  even  pass  up  into  the  ven- 
tricles from  the  subarachnoid  space,  by  the  passages 
through  which  it  escapes.  True  pzis  may  be  found 
in  the  cavities,  from  the  bursting  into  them  of  a 
cerebral  abscess ;  and  a  purulent  fluid  may  result 
from  inflammation  of  the  lining  membrane.  A 
slight  amount  of  serum  results  from  inflammation, 
but  is  rarely  considerable,  unless  the  escape  of  that 
secreted  by  the  choroid  plexus  is  prevented  by  the 
closure  of  the  passage  to  the  fourth  ventricle  or  by 
the  obliteration  of  the  foramina  in  the  membrane 
closing  in  the  fourth  ventricle,  by  which  its  cavity 
communicates  with  the  subarachnoid  space  (Hilton) 
(see  Hydrocephalus).  In  atrophy  of  the  brain, 
the  fluid  within  the  ventricles  (as  beneath  the 
arachnoid)  undergoes  a  considerable  compensatory 
increase,  which  has  been  without  reason  regarded 
as  a  cause  of  symptoms. 

Lastly,  by  violent  commotions  of  the  brain  the 
septum  lucidum  may  be  ruptured  (Wilks  and 
Moxon). 
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Ventricular  hcemorrhage  and  Hydrocephalus  are 
described  in  special  articles.  See  Brain,  HEemor- 
rhage  into  ;  and  Hydrocephalus. 

The  other  conditions  mentioned  are  marked  by  no 
distinctive  symptoms,  and  call  for  no  special  treat- 
ment. W.  R.  GOWERS. 

VERBIGERATION. p.  767. 

VERDIGRIS,  Poisoning  \i)j.^See  Copper, 
Poisoning  by. 

VERMES  (Lat.  worms).— ^e'e  Entozoa. 

VERIVIICIDES  (vermis,  a  worm;  and  ccvdo,  I 
kill). — A  group  of  anthelmintics  which  kill  worms. 
See  Anthelmintics. 

VERMIFUGES  (vermis,  a  worm;  and  fiigo,  I 
expel). — A  group  of  anthelmintics  which  expel 
worms,  but  do  not  necessarily  kill  them.  See 
Anthelmintics. 

VERRUCA  (Lat.  a  vizx\.).—See  Wart. 

VERRUCA  PERUANA.— Carrion's  Dis- 
ease. 

VERTIGO  (verto,  I  turn).— Synon.  :  Giddi- 
ness ;  Dizziness ;  Swimming  of  the  head  ;  Fr. 
Vertige  ;  Ger.  Schwindel. 

Definition. — The  consciousness  of  disordered 
equilibration. 

Physiological  Relations. — To  understand 
vertigo  normal  equilibration  must  be  briefly  con- 
sidered. The  equipoise  is  maintained  by  a  sensori- 
motor mechanism.  The  co-ordinating  centre  is  the 
cerebellum  ;  the  afferent  or  sensory  apparatus  con- 
sists of  visual,  tactile,  muscular,  and  labyrinthine 
impressions  ;  the  efferent  or  motor  mechanisms 
are  the  muscles,  chiefly  those  of  the  head,  neck, 
spine,  and  lower  extremities.  Derangement  of  any 
part  of  this  apparatus  may  lead  to  vertigo,  by  the 
interruption  of  its  power  of  adjustment  being 
appreciated  by  cortical  centres.  Vertigo  is  often 
associated  with  reeling  or  staggering,  and  is  incor- 
rectly said  to  cause  it.  Actually  vertigo  is  the 
consciousness  of  disturbed  locomotor  co-ordination 
— a  rudimentary  disorder  of  co-ordination  of  loco- 
motive movements  (Hughlings  Jackson) — while 
reeling  is  an  adaptive  effort  to  preserve  the  equi- 
librium. It  is  .quite  possible  that  cortical  centres 
in  an  unstable  condition  may  give  rise  to  vertigo, 
without  there  being  any  disease  or  disturbance  of 
subordinate  centres,  or  of  peripheral  impressions. 
It  is  probable  that  migrainous  vertigo  is  due  to 
discharging  lesions  of  the  cortical  centres  con- 
cerned in  the  consciousness  of  equilibratory  per- 
ceptions. Experimental  researches  and  observations 
in  disease  have  established  the  conclusion  that  the 
semicircular  canals  take  an  important  share  in 
normal  equilibration  ;  injury  and  disease  of  these 
parts  occasioning  locomotive  inco-ordination,  tem- 
porary when  one  side  only  is  deranged,  permanent 
when  both  sides  are  involved.  It  has  been  demon- 
strated by  Flourens  that  injury  of  each  canal  is 
followed  by  definite  locomotive  disturbance,  causing 
the  body  to  tend  to  fall,  or  actually  to  fall,  in  a 
definite  and  precise  direction,  forwards,  backwards, 
or  to  one  or  other  side,  according  to  which  of  them 
is  injured.  The  sensory  impressions  originating 
in  the  semicircular  canals  are  caused  by  varying 
tension  of  the  endolymph,  communicated  to  the 


vestibular  division  of  the  auditory  nerve  spread  out 
on  the  ampullae  of  the  membranous  canal.  Varia- 
tions in  labyrinthine  tension  may  be  produced  by 
alterations  in  the  position  of  the  head,  by  differ- 
ences in  the  vascular  tension  of  the  labyrinthine 
blood-vessels,  and  by  the  varying  pressure  in  the 
middle  chamber  of  the  ear,  induced  by  obstruction 
of  the    Eustachian    tube,    spasm    of  the  tensor 
tympani  muscle,  and  other  causes  ;  and  it  may  also 
be  due  to  disease  of  the  labyrinth  itself,  or  com- 
municated to  the  labyrinth.    Moreover,  it  is  asserted 
that  '  if  the  horizontal  canal  is  laid  bare,  and  the 
membranous  canal  opened  so  as  to  expose  the  endo- 
lymph, blowing  gently  over  the  opened  canal  with 
a  fine  glass  cannula  will  produce  a  definite  move- 
ment of  the  head,  which  is  turned  to  the  one  side 
or  to  the  other,  according  as  the  current  of  air 
drives  the  endolymph  towards  or  away  from  the 
ampulla.     From  this  it  is  inferred  that  a  movement 
of  the  endolymph  over,  or  an  increased  pressure  of 
the  endolymph  on,  the  surroundings  in  the  ampulla 
gives  rise  to  afferent  impulses  which  in  some  way 
determine  the  issue  of  efferent  impulses  leading  to 
the  movements  of  the  head  '  (Michael  Foster).  In 
some  cases  of  aural  vertigo,  the  giddiness  is  much 
influenced  by  the  position  of  the  head,  and  it  is 
only  in  certain  positions  that  this  symptom  is  pro- 
duced.   This  is  readily  accounted  for  on  the  suppo- 
sition that  the  disease  causing  it  is  in  the  semi- 
circular canals,  which  are  so  arranged  as  to  lie  in 
the  three  directions  of  space  ;  and  change  in  the 
position  must  affect  the  pressure  of  the  endolymph 
on  the  various  ampullae,  resulting  in  adjustment  of 
position  when  the  co-ordinating  centres   are  in 
proper  working  order,  but  when  these  are  deranged 
leading  to  the  consciousness  of  disordered  equi- 
libration or  vertigo.    Further,  the  evidence  supplied 
in  a  post-mortem  examination  of  a  case  of  Meniere's 
disease,  where  hemorrhagic  inflammatory  material 
was  found  in  the  semicircular  canals,  and  no  disease 
of  the  brain,  proves  that  disease  of  the  semicircular 
canals  per  se  may  give  rise  to  vertigo.    Visual  and 
tactile  impressions  are  liable  to  be  deranged  in 
many  ways,  for  instance,  by  unexpected  or  unusual 
movements,  as  in  swinging,  being  at  sea,  &c.  ;  by 
local  disease  of  the  visual  and  tactile  apparatus  ; 
and  by  disease  in  the  nerve-trunks  and  spinal  cord, 
interrupting  conduction  from  the  periphery  to  the 
centre.     By  disturbances   in    visual,    tactile,  or 
labyrinthine  impressions  the  equilibrising  centre  is 
uninformed  or  misinformed,  and  inco-ordination 
results,  outwardly  shown  by  reeling  or  falling,  and 
inwardly  by  the  sensation  we  call  vertigo.    Loss  or 
perversion  of  visual  or  tactile  sensations  may  be 
compensated  for  if  the    two   remaining  sensory 
processes  continue  intact,  but  nothing  compensates 
for  entire  loss  of  labyrinthine  impressions  (Ferrier). 

Pathology. — Vertigo  may  be  excited  by  varia- 
tions in  the  local  or  general  blood-pressure,  which 
cause  variations  in  the  labyrinthine  tension,  as  in 
anaemia,  gout,  and  other  affections.  It  may  be 
excited  reflexly  by  disease  of  the  nose  (vertigo  a 
naso  laso,  Toul),  or  by  disease  of  the  larynx.  The 
symptom  is  also  produced  by  certain  drugs,  such  as 
quinine,  salicin,  and  the  salicylates,  which  may  act 
on  the  labyrinth  through  the  vascular  system,  as  is 
rendered  probable  by  the  deafness  and  tinnitus 
accompanying  it,  but  which  may  be  due  to  its 
action  on  the  auditory  nucleus,  or  the  cortical  centres 
concerned  in  consciousness  of  auditory  perceptions. 
Vertigo  may  be  excited    by  sending  a  galvanic 
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current  through  the  head  from  one  mastoid  process 
to  the  other,  but  the  exact  mode  of  its  action  is  not 
known. 

Varieties. — The  important  forms  of  vertigo 
which  occur  in  practice  will  be  further  considered 
under  the  following  heads:  (l)  Ocular  ;  (2)  Audi- 
tory ;  (3)  Gastric;  (4)  Nervous;  (5)  Epileptic; 
(6)  Migrainous ;  (7)  With  organic  brain-disease ; 
and  (8)  Cardio- vascular. 

1.  Ocular  Vertigo.  — Vertigo  is  frequently 
caused  by  ocular  disorders,  and  is  often  mistaken 
for  serious  cerebral  disease.  The  simplest  form  is 
in  paralysis  of  a  single  muscle,  as  the  external  rectus. 
The  vertigo  is  not  occasioned  by  the  diplopia,  but 
by  the  incorrect  notion  formed  of  external  objects 
by  the  paralysed  eye,  due  to  what  is  known  as 
'  erroneous  projection.'  The  confusion  thereby 
produced  gives  rise  to  vertigo,  and  often  to  reeling. 
One  of  the  most  important  varieties  of  ocular 
vertigo  is  that  occasioned  by  insufficiency  of  the 
internal  recti  muscles — mziscidar  asthenopia.  This 
is  most  commonly  met  with  in  myopia.  During 
reading,  these  muscles,  which  have  long  been  over- 
taxed by  exertions  to  maintain  the  convergence  of 
the  eyes  rendered  necessary  when  looking  at  near 
objects,  suddenly  give  way  under  the  strain  ;  they 
relax,  the  eyeballs  turn  out,  and  the  letters  on  the 
page  become  indistinct,  run  into  each  other  or  over- 
lap, and  a  sense  of  confusion  and  giddiness  occurs. 
It  is  usually  accompanied  by  aching  at  the  back  of 
the  eyes,  headache,  and  sometimes  by  nausea. 
Muscular  asthenopia  may  occur  also  with  hyper- 
nietropia,  and  as  a  sequel  to  exhausting  diseases, 
such  as  fevers  and  diphtheria.  Many  instances 
are  recorded  where,  owing  to  these  causes  of  ver- 
tigo not  being  recognised,  serious  errors  of  diagnosis 
and  treatment  have  resulted.  For  the  diagnosis  of 
the  particular  optical  defect  and  treatment,  the 
reader  is  referred  to  the  article  Vision,  Disorders 
of. 

2.  Aural  or  Auditory  Vertigo. — Synon.  : 

Vertigo  ab  Anre  Litsa  ;  Labyrinthine  Vertigo; 
Apoplectiform  Vertigo  ;  Meniere's  Disease. 

Under  the  term  '  Meniere's  disease  '  is  grouped 
a  class  of  cases  in  which  vertigo  is  caused  by  per- 
version or  abeyance  of  the  labyrinthine  function. 
The  labyrinthine  disturbance  may  be  caused  either 
(l)  directly  by  an  affection  of  the  labyrinth,  such 
as  (a)  haemorrhage,  {b)  congestion  and  inflamma- 
tion ;  or  (2)  indirectly,  by  (a)  disease  of  the  middle 
ear  (otitis  media),  (b)  obstruction  of  the  Eustachian 
tube,  (c)  spasm  of  the  tensor  tympani,  or  paralysis 
of  the  stapedius,  or  (d)  irritation  or  obstruction  of 
the  external  auditory  meatus,  and  pressure  on  the 
membrana  tympani,  as  by  cerumen,  foreign  bodies, 
or  by  syringing  the  ears,  especially  when  the  mem- 
brana tympani  is  perforated.  In  Meniere's  disease, 
strictly  speaking,  there  is  always  coincident  dis- 
turbance in  the  functions  of  the  semicircular  canals 
and  cochlea,  as  indicated  by  the  three  most  important 
associated  symptoms — vertigo,  tinnitus,  and  deaf- 
ness. Accompanying  these  cardinal  symptoms 
there  are  acces-ory  phenomena,  due  to  secondary 
visceral  disturbance,  namely,  pallor,  faintness,  and 
nausea  or  vomiting — a  condition  of  syncope.  Aural 
vertigo  is  rare  in  young  persons,  and  is  chiefly  met 
with  in  the  later  half  of  life.  It  is  more  frequent 
in  men  than  in  women. 

The  disease  makes  its  appearance,  in  a  person 
apparently  quite  well,  or  the  subject  only  of  some 
chronic  aural  disease,  with  a  loud  noise  in  the  ear, 


compared  by  different  persons  to  the  whistle  of  a 
steam-engine,  the  firing  of  a  gun,  or  the  roar  of  the 
ocean.  When  a  person,  as  not  infrequently  happens 
after  the  first  attack,  has  an  habitual  noise  in  the 
ear,  this  at  the  time  of  the  attack  is  sometimes,  but 
not  always,  greatly  exaggerated.  The  noise,  which 
is  wholly  or  principally  in  one  ear,  is  soon  followed 
by  the  feeling  of  giddiness.  This  is  generally  of  a 
high  degree,  causing  a  sensation  of  movement  of 
surrounding  objects  in  some  one  direction,  a  feeling 
of  translation  of  the  patient's  body  in  the  same  direc- 
tion, or  actual  movements  of  the  body.  The  move- 
ment, whether  apparent  or  real,  is  usually  froin  the 
side  on  which  the  ear  is  affected.  In  recurring 
attacks  the  movements,  whether  of  objects  or  of 
the  individual,  are  nearly  always  in  the  same  direc- 
tion. Usually  the  sensation  of  movement  is  from 
behind  forward,  or  to  one  or  the  other  side,  or  the 
patient  has  a  feeling  of  rotation  round  a  vertical  axis. 
When  in  bed,  the  room,  bed,  and  occupant  are  felt 
as  if  turning  round  and  round,  or  rising  or  sinking. 
Accompanying  the  vertigo  there  is  reeling,  and  the 
patient  clings  to  surrounding  objects  for  support. 
In  some  cases  the  movement  is  too  rapid  for  the 
patient  to  obtain  security  in  this  way,  and  he  is 
thrown  to  the  ground,  sometimes  with  such  violence 
as  to  occasion  serious  injuries.  One  patient  de- 
scribed the  sensation  as  '  if  his  heels  went  up  into 
the  air.'  When  falling  takes  place,  it  is  usually 
forwards  or  to  one  side.  It  is,  however,  to  be 
especially  remembered  that,  except  in  rare  cases, 
there  is  no  loss  of  consciousness  ;  the  patient  being 
able  immediately  after  the  attack  to  describe  the  sen- 
sations he  experienced,  or  even  to  answer  questions 
in  the  attack  itself.  In  some  cases  deafness,  more 
or  less  complete,  but  sometimes  transitory,  follows 
the  vertigo  at  an  appreciable  interval,  and  in  some 
cases  it  is  altogether  wanting.  Following  the  tin- 
nitus and  vertigo,  in  more  or  less  rapid  succession, 
there  occur  nausea  and  in  most  cases  vomiting, 
accompanied  by  pallor  of  the  face  ;  the  skin  becomes 
cold  and  covered  with  a  clammy  sweat.  In  some 
cases  oscillatory  movements  of  the  eyes  are  observed. 
It  is  generally  asserted  that  objects  appear  to  move 
in  a  direction  opposite  to  that  of  the  ocular  move- 
ments. This  is  not  universally  true  ;  and  probably, 
contrary  to  the  statements  of  most  writers,  the 
apparent  movement  of  objects  is  in  the  same  direc- 
tion as  the  observed  movements  of  the  eyes.  Gra- 
dually the  attack  passes  off ;  the  noises  in  the  ear 
lessen,  but  deafness  is  left  behind.  The  body  re- 
covers its  warmth,  and  the  pallor  subsides,  but 
vertigo  and  vomiting  may  persist  for  some  hours  or 
even  days,  both  being  aggravated  or  induced  by 
rising  from  a  horizontal  position.  Slight  attacks 
may  only  last  a  few  minutes.  In  cases  where  there 
is  a  direct  lesion  of  the  labyrinth,  a  certain  degree 
of  deafness — a  limitation  of  the  field  of  audition, 
that  is,  the  loss  of  certain  sounds  in  the  musical 
scale — and  tinnitus  remain.  The  patient  is  in  all 
other  respects  well,  except  for  the  dread  of  a  recur- 
rence of  the  attack.  Occasionally,  however,  some 
amount  of  vertigo  and  reeling  persist,  liable  to 
be  aggravated  by  gastric  derangement.  The  writer 
has  known  a  patient  who  had  extremely  severe  and 
typical  attacks,  who  both  previously  and  subse- 
quently suffered  from  functional  dysphagia  between 
the  attacks — a  full-sized  bougie  could  be  easily 
passed.  It  was  evidently  due  to  disturbance  in  the 
vagus-nucleus.  A  patient  rarely  escapes  with  one 
attack.    Subsequent  attacks  are  separated  by  dis- 
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tinct  intervals,  but  in  severe  cases  these  may  become 
less  and  less,  until  a  permanent  vertiginous  state, 
of  a  most  distressing  character,  may  be  reached, 
liable  to  paroxysmal  exacerbations.  In  such  very 
grave  cases  spontaneous  cure  may  occur  on  the 
establishment  of  complete  and  permanent  deafness, 
or  relief  may  be  obtained  by  therapeutical  mea- 
sures. When  the  labyrinthine  disturbance  is 
secondary  to  disease  of  some  other  part  of  the  audi- 
tory apparatus,  removal  of  the  primary  disease,  as 
cerumen  or  tympanic  catarrh,  will,  when  practicable, 
promptly  remove  the  symptoms,  and  the  attacks 
may  not  recur. 

Diagnosis. — Meniere's  disease  has  to  be  distin- 
guished from  epilepsy,  apoplexy,  gastric  derange- 
ment, and  other  forms  of  vertigo.  From  all  these 
it  is  distinguished  by  the  almost  invariable  co-exist- 
ence of  tinnitus,  deafness,  and  vertigo  ;  with,  in 
addition,  a  tendency  to  syncope  and  nausea,  or 
vomiting.  The  concurrence  of  the  first  three  sym- 
ptoms renders  it  probable  that  the  labyrinth  is  in- 
volved, a  point  which  will  be  further  established  by 
testing  audition  with  a  tuning-fork  and  watch.  The 
vertigo  is  generally  a  sensation  of  movement  in  a 
certain  definite  and  uniform  direction.  There  is  never 
numbness,  tingling,  or  any  sensations  analogous  to  an 
aura.  As  to  the  diagnosis  of  the  nature  of  the  laby- 
rinthine affection,  whether  primary  or  secondary, 
some  rules  have  been  laid  down  by  authorities.  If 
a  person  who  has  formerly  heard  well  becomes  sud- 
denly deaf  or  hard  of  hearing,  with  the  symptoms 
of  an  apoplectic  attack,  and  if  there  is  at  the  same 
time  an  uncertain  and  staggering  gait,  but  no  sym- 
ptoms of  paralysis  in  "the  nerve-tracts,  and  if  the 
examination  shows  a  normal  membrana  tympani, 
and  perfectly  permeable  Eustachian  tube,  we  may 
believe  with  great  probability  that  there  is  an  affec- 
tion of  the  labyrinth  (Troltsch).  Deafness  and 
tinnitus  occurring  without  vertigo  indicate  an 
affection  of  the  middle  ear.  Vertigo  and  tinnitus 
without  deafness  may  be  due  to  a  similar  afiection. 
Vertigo,  tinnitus,  and  deafness  are  certainly  due 
to  an  affection  of  the  labyrinth.  When  the  vertigo 
is  markedly  influenced  by  changes  in  the  position 
of  the  head,  it  is,  in  the  writer's  opinion,  strong 
evidence  that  the  disease  is  in  the  labyrinth.  Care- 
ful otoscopic  examination  should  be  made,  the 
permeability  of  the  Eustachian  tubes  tested,  and  the 
tuning-fork  and  watch  employed  to  ascertain  the 
condition  of  the  conducting  apparatus,  before  an 
exact  opinion  can  be  formed  as  to  the  seat  and 
nature  of  the  disease.  Vomiting,  following  the  in- 
gestion of  some  rich  or  indigestible  food,  may  be  so 
severe  and  lasting  as  to  monopolise  attention,  and 
the  vertigo  and  tinnitus  may  not  be  complained  of. 
In  such  a  case,  a  mistake  may  readily  occur  in  a 
first  attack. 

Prognosis. — When  the  labyrinthine  affection  is 
due  to  some  remediable  defect,  the  disease  will  sub- 
side on  removal  of  the  cause,  such  as  cerumen  or 
tympanic  catarrh  ;  hence  the  great  importance  of  an 
exact  diagnosis  as  to  the  nature  of  the  case.  When 
the  lesion  is  primarily  of  the  labyrinth,  a  certain 
degree  of  deafness  and  tinnitus  is  nearly  always  left, 
and  recurrence  of  the  attack  is  to  be  anticipated, 
though  some  cases  recover  completely  under  treat- 
ment. In  some  instances  the  tinnitus  and  vertigo 
may  cease  on  the  patient  becoming  completely  deaf. 

Treatment. — In  the  attack,  and  for  a  short 
time  following  it,  the  recumbent  position  should  be 
strictly  maintained.    Bromide  of  potassium  or  ammo- 


nium, in  ten-  to  twenty-grain  doses,  should  be 
administered,  and  small  pieces  of  ice  swallowed. 
Belladonna  is  also  recommended,  especially  in  com- 
bination with  bromide.  Next,  any  gastric  derange- 
ment should  be  corrected,  for  in  some  cases  such 
derangement  excites  a  paroxysm  in  a  person  predis- 
posed to  it  by  some  aural  affection,  insufficient  alone 
to  induce  an  attack.  Alkalis  and  vegetable  bitters, 
with  or  without  bismuth,  will  generally  be  useful  for 
this  purpose.  Any  abnormal  local  condition  must 
be  treated.  Subsequent  to  the  attack  quinine  in  full 
doses,  3  to  5  or  10  grains  three  times  a  day,  perse- 
veringly  used,  is  sometimes  attended  by  the  best 
results  (Charcot).  The  writer  has  seen  many  cases 
which  corroborate  this  statement.  Gelsemium  and 
salicylate  of  sodium  have  been  found  useful  (Gowers). 
Counter-irritants,  including  the  actual  cautery, 
applied  to  the  mastoid  region,  have  proved  service- 
able in  some  cases,  and  may  be  used  in  addition  to 
other  measures.  Threatened  attacks  of  aural  vertigo 
may  be  often  avoided,  especially  in  cases  in  which 
arterial  tension  is  high,  by  a  dose  of  calomel,  and  it 
is  a  good  plan  to  give  a  patient  liable  to  attacks 
calomel-powders  (gr.  iij  or  v)  to  be  always  carried 
in  the  pocket-book,  and  order  one  to  be  placed  on 
the  tongue  when  any  threatenings  occur. 

3.  Gastric  Vertigo. — Synon.  :  Vertigo  a 
Stomaclio  Licso. 

Vertigo,  occasionally  of  a  high  degree,  sometimes 
accompanies  chronic  gastric  derangement.  It  is 
more  common  with  slight  than  with  grave  affections 
of  the  stomach,  but  has  been  met  with  in  well- 
marked  organic  disease  of  this  organ.  It  sometimes 
occurs  soon  after  a  meal,  but  more  often  when  the 
stomach  is  empty  (Trousseau).  At  the  same  time 
it  is  now  generally  agreed  that  cases  of  gastric 
vertigo  are  much  less  common  than  Trousseau's 
description  would  lead  one  to  believe.  In  the 
majority  of  such  cases  some  ear-disease  is  revealed 
by  careful  examination.  Associated  with  the  vertigo 
are  usually  pain  and  a  feeling  of  fulness  in  the 
stomach,  increased  by  food  ;  heartburn  ;  eructations  ; 
vomiting  ;  flatulence  ;  and  pain  in  the  left  hypo- 
chondrium  and  chest.  The  bowels  may  be  torpid, 
or  diarrhoea  may  be  present.  The  patient  often  sud- 
denly experiences  a  swimming  in  the  head,  objects 
may  appear  to  revolve,  the  patient's  gait  becomes 
tottering,  and  he  may  even  fall.  Often  there  is  con- 
strictive headache,  faintness,  and  pallor  with  nausea, 
and  sometimes  troublesome  vomiting,  but  there  is 
no  loss  of  consciousness.  Visual  hallucinations  may 
be  present,  and  buzzing  in  the  ears  experienced,  but 
there  is  no  deafness.  The  vertiginous  symptoms 
may  so  predominate  that  the  gastric  symptoms  may 
not  be  complained  of  ;  but  treatment  directed  against 
dyspepsia  cures  the  vertigo.  When  predisposing 
gastric  disturbance  is  present,  trivial  causes,  such  as 
looking  at  objects  which  lead  to  confused  visual 
impressions,  may  excite  an  attack,  but  this  may  also 
arise  spontaneously.  In  many  cases  relief  is  obtained 
by  the  recumbent  position,  but  attacks  may  occur 
when  the  patient  is  lying  down. 

Diagnosis. — This  form  of  vertigo  is  diagnosed 
from  epilepsy  by  absence  of  loss  of  consciousness  ; 
and  from  labyrinthine  vertigo  by  the  absence  of 
deafness,  and  the  physical  signs  of  aural  disease. 
It  cannot  be  concluded  that  the  vertigo  is  essentially 
gastric  without  thorough  examination  of  the  ears, 
for,  as  already  stated,  vertigo  may  be  excited  by 
gastric  disturbance  when  there  is  labyrinthine 
affection  insufficient  alone  to  determine  an  attack. 
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It  must  also  be  remembered  that  signs  of 
gastric  and  intestinal  derangement  are  in- 
duced in  Meniere's  disease,  and  may  be  so 
prominent  as  to  cause  the  aural  affection  to  be 
overlooked. 

4.  Nervous  Vertigo. — Synon.  :  Fr.  Vertige 
Nerveuse. 

Not  uncommonly,  vertigo  is  one  of  the  most 
troublesome  symptoms  of  nervous  exhaustion  and 
depression.  This  occurs  in  persons  unduly  taxing 
their  nervous  powers  by  severe  intellectual  strain, 
especially  when  combined  with  anxiety,  or  by 
sexual  excesses.  It  occurs  also  from  the  depressing 
effects  of  the  immoderate  use  of  tobacco,  alcohol, 
and  tea.  The  vertigo  rarely  reaches  a  high  degree, 
manifesting  itself  by  a  sensation  of  confusion,  or  of 
objects  revolving,  only  occasionally  by  the  feeling 
of  a  tendency  to  fall.  It  may  be  associated  with  a 
slight  reel,  but  more  often  the  patient  feels  as  if  he 
were  walking  unsteadily,  when  there  is  no  per- 
ceptible peculiarity  of  gait.  As  a  rule  giddiness  is 
only  experienced  in  the  upright  position,  but  in 
some  cases  it  occurs  when  the  subject  is  recumbent, 
and  the  patient  often  complains  of  sudden  and 
violent  startings  when  just  in  the  act  of  falling 
asleep.  It  is  often  intensified  by  an  elevated  posi- 
tion, and  in  large  buildings  and  assemblies.  Hence 
it  is  often  experienced  in  church.  It  is  peculiarly 
distressing,  owing  to  the  sufferer's  emotional  equi- 
librium being  easily  disturbed,  and  is  frequently 
associated  with  a  dread  of  impending  cerebral 
disease — epilepsy,  apoplexy,  insanity,  &c.  There 
often  co-exist  gastric  derangement  and  flatulence, 
with  irritability  of  the  heart,  palpitation,  and  sleep- 
lessness. There  may  be  slight  and  temporary 
buzzing  in  the  ears,  but  deafness  is  absent,  and  loss 
of  consciousness  does  not  occur.  In  these  respects 
it  is  readily  distinguished  from  Meniere's  disease 
and  petit  nial. 

Treatment.  —This  variety  is  to  be  treated  by 
removal  of  the  cause — over-work,  excessive  sexual 
indulgence,  or  the  abuse  of  alcohol,  tobacco,  or 
tea  ;  by  correction  of  any  dyspeptic  symptoms  ;  and 
by  the  administration  of  nervine  tonics,  such  as  iron, 
quinine,  or  strychnine.  Bromides  should  be  avoided 
if  possible. 

5.  Epileptic  Vertigo.— Vertigo  may  occur  in 
a  slight  fit  of  epilepsy,  or  at  the  commencement  of 
a  severe  attack.  The  symptom  may  replace  an 
epileptic  fit,  or  may  co-exist  with  epilepsy.  It  is 
more  common  in  epileptic  vertigo  for  the  patient  to 
imagine  that  he  himself  is  moving  or  turning  round, 
than  for  external  objects  to  appear  in  motion 
(Russell  Reynolds).  If  the  vertigo  is  related  to 
change  of  position  of  the  head,  it  is  probably  laby- 
rinthine. The  latter  is  not  usually  accompanied  by 
loss  of  consciousness,  and  is  more  apt  to  be  fol- 
lowed by  vomiting  (Gowers). 

6.  Migrainous  Vertigo. — Vertigo  commonly 
constitutes  one  of  the  phenomena  of  megrim, 
occurring  as  a  rule  after  the  disorders  of  sight, 
touch,  and  speech,  when  these  form  part  of  the 
seizure,  and  either  attends  or  follows  the  develop- 
ment of  the  headache  (Liveing).  Vertigo  some- 
times replaces  the  attacks  of  megrim.  It  is  apt 
to  occur  on  change  of  posture,  or  on  suddenly 
turning  the  head.  As  a  rule,  migrainous  vertigo  is 
slight  in  degree,  but  it  may  be  quite  severe,  and 
accompanied  by  nausea  and  vomiting.  It  is  un- 
associated  with  noises  in  the  ear,  or  with  deafness. 
See  Megrim. 


7.  Vertigo  in  Connection  with  Organic 
Disease  of  the  Nervous  System. — Vertigo 
sometimes  accompanies  disease  of  the  cerebrum, 
both  acute,  as  apoplexy,  and  chronic,  as  a  tumour. 
There  are  reasons  for  believing  that  vertigo  may  be 
excited  by  cortical  lesions,  thus  explaining  epileptic 
and  migrainous  vertigo.  Diseases  of  the  cere- 
bellum and  of  its  middle  crura  are  often  attended 
by  reeling  gait,  and  sometimes  by  vertigo.  This 
symptom  sometimes  accompanies  the  ataxy  of  tabes 
dorsalis,  and  is  a  symptom  of  many  cases  of  insular 
sclerosis. 

8.  Cardio-vascular.  —  Disease  of  the  heart 
accounts  for  some  cases  of  vertigo,  while  in  others 
the  symptom  is  due  to  arterio-sclerosis  ;  but  apart 
from  cardiac  or  vascular  disease  the  symptom  may 
arise  from  sudden  alteration  of  the  cerebral  circu- 
lation, anremia  or  hypercemia  of  the  brain  ;  and 
women  at  the  climacteric  period  often  suffer  from 
giddiness. 

A  peculiar  form  of  disease  has  been  described  by 
Gerlier,  which  he  has  called  '  paralysing  vertigo,' 
and  which  subsequent  writers  have  named  '  Gerlier's 
disease.'    It  consists  of  three  groups  of  symptoms  : 

( 1 )  muscular  weakness  in  the  muscles  of  the  neck 
or  trunk  and  legs,  and  occasionally  in  the  hands  ; 

(2)  pain  in  the  neck  and  occiput  ;  (3)  ocular  sym- 
ptoms, of  which  ptosis  is  the  most  common.  Occa- 
sionally diplopia  and  amblyopia  are  present.  Dizzi- 
ness or  mistinessbefore  the  eyes  is  often  present,  more 
rarely  rotatory  vertigo.  The  attacks  usually  occur 
about  once  or  twice  a  day,  and  between  the 
attacks  the  patient  is  well.  The  disease  has  only 
been  observed  in  some  Swiss  villages  on  the  French 
frontier,  where  the  malady  has  received  the  name 
of  le  tourniquet.  It  appears  to  have  had  a  kind  of 
epidemic  prevalence.  Its  nature  is  very  doubtful, 
but  it  appears  to  be  a  functional  disturbance  or 
psychosis.  No  evidence  of  organic  disease  has  been 
present  in  the  cases  recorded. 

An  affection  described  by  Miura,  in  Japan,  and 
known  as  kuhisagara,  is  probably  the  same  as 
'  Gerlier's  disease.'    See 'p.  1740. 

Stephen  Mackenzie. 

VESICANTS  (vesica,  I  blister).  —  A  class  of 
counter-irritants  which  produce  blisters.  See 
Counter-irritants. 

VESICLE  (vesicula,  diminutive  of  vesica,  a 
bladder).— Synon.  ;  Fr.  Vesicule  ;  Ger.  Bldschen. 
A  vesicle  is  a  lesion  of  the  skin  produced  by  a  small 
localised  collection  of  fluid  in  the  epidermis.  The 
usual  contents  are  blood-serum  with  fibrin,  leuco- 
cytes in  varying  numbers,  degenerated  epithelial 
cells,  and  in  many  cases  micro-organisms.  If  the 
leucocytes  are  in  large  numbers,  the  contents  of  the 
vesicle  are  purulent,  and  the  name  '  pustule  '  is  ap- 
phed  ;  when  the  vesicles  become  confluent,  or  are  of 
large  size,  the  name  '  bulla  '  is  made  use  of.  Vesicles 
may  arise  in  any  of  the  layers  of  the  epidermis.  Fre- 
quently they  arise  immediately  under  the  stratum 
corneum  or  in  the  upper  layers  of  the  stratum 
granulosum.  Such  vesicles  are  found  in  the  early 
lesions  of  eczema,  or  in  some  of  the  varieties  of 
pyodermia.  As  a  rule  they  contain  micro-organisins 
in  considerable  numbers.  They  may  also  arise  in 
the  stratum  granulosum  or  at  the  junction  of  this 
layer  and  the  stratum  mucosum.  In  such  cases  the 
vesicle  may  be  surrounded  by  the  stratum  granulosum 
or  may  be  covered  by  both  the  stratum  granulosum 
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and  the  stratum  corneum.  The  vesicles  of  dysidrosis 
frequently  arise  in  this  situation.  They  may  also 
form  at  various  depths  in  the  stratum  mucosum. 
With  an  uninjured  horny  layer  the  contents  of  the 
vesicles  may  be  free  of  organisms. 

Vesicles  may  be  divided  into  compartments  by 
strands  of  epithelial  tissue,  or  umbilicated  when 
rising  round  one  of  the  ducts  of  the  skin-glands  or  a 
hair-follicle.  They  may  be  developed  in  rings,  as 
in  erythema  multiforme  ;  in  groups,  as  in  herpes 
zoster  ;  and  may  be  acuminate,  rounded,  or  flattened. 

Not  infrequently  the  red  blood-cells,  as  well  as 
the  serum,  may  be  contained  in  the  vesicles. 

In  certain  diseases  of  the  sweat-apparatus,  vesicles 
may  arise  containing  sweat  only. 

The  vesicle  may  heal  by  absorption  of  the  contents, 
or  after  their  escape  on  account  of  rupture  of  the 
epidermis,  followed  by  subsequent  desquamation  of 
the  overlying  epidermis.  As  the  epidermis  is  repro- 
duced no  scar  results  from  an  uncomplicated  lesion. 

James  Galloway. 

VESICULAR  EMPHYSEMA.— A  form  of  em- 
physema of  the  lungs,  in  which  the  alveoli  are 
distended  with  air.    See  Lungs,  Emphysema  of. 

VIABLE  (Fr.  vie,  life).— Synon.  :  Fr.  Viable; 
Ger.  Lebeiidig. — An  epithet  applied  to  a  newly  born 
child,  to  indicate  its  capacity  for  maintaining  an 
independent  existence.  Viability  has  chiefly  to  be 
determined  by  the  age  of  the  foetus,  and  by  its  con- 
dition as  regards  formation,  health,  and  strength 
{see  Monstrosities  ;  and  Fcetus,  Diseases  of 
the).  It  has  also  been  supposed  to  depend  in  some 
measure  upon  the  season  of  the  year  in  which  a 
child  is  born.  The  question  of  viability  has  im- 
portant medico-legal  bearings,  for  which  reference 
should  be  made  to  works  upon  forensic  medicine. 

VIBICES  (t/?y?t'x,  a  wale). — Synon.  :  Fr.  Verge- 
ttires  ;  Ger.  Strieine>i. — A  term  applied  to  patches 
of  discolouration  on  the  surface  of  the  body,  some- 
what resembling  the  marks  of  stripes  or  wales,  and 
due  to  the  presence  of  altered  blood  in  the  part. 
Vibices  may  arise  either  during  life,  as  the  result  of 
a  variety  of  causes  (see  Extravasation)  ;  or  after 
death,  as  one  form  of  cadaveric  lividity  or  hypostasis. 
See  Death,  Signs  of. 

VIBRIO  I  shake).— Synon.  :  Fr.  Vihrion  ; 

Ger.  Zitterthierciien.    See  Bacteria. 

VICARIOUS  [vicarins,  in  place  of  another). — 
This  word  signifies  substitution,  and  in  physiology 
and  pathology  implies  that  some  part  or  organ 
performs  certain  functions,  or  is  morbidly  affected, 
instead  of  some  other  part  or  organ,  thus  becoming 
a  substitute  for  it.  The  notion  of  vicariousness  is 
chiefly  associated  with  a  discharge  of  blood,  whether 
physiological  or  morbid.  Thus  it  is  very  common  to 
speak  about  vicarious  menstrttation,  which  is  under- 
stood to  mean  that  the  discharge  of  blood  that  takes 
place  normally  from  the  uterus  at  the  menstrual 
period  either  does  not  occur  at  all  or  only  imper- 
fectly, and  that  its  place  is  taken  by  hremorrhage 
from  some  other  part,  evidenced  by  epistaxis,  haemo- 
ptysis, hsematemesis,  or  other  forms  of  bleeding. 
The  same  idea  is  extended  to  morbid  haemorrhages, 
such  as  bleeding  from  piles,  when  this  becomes 
habitual  in  an  individual  at  frequent  or  regular  in- 
tervals.   It  is  supposed  that  bleeding  may  sometimes 


take  place  from  other  parts  as  a  vicarious  hemor- 
rhage, instead  of  from  the  hemorrhoids. 

Again,  discharges,  whether  normal  or  morbid,  as 
of  secretions,  mucus,  pus,  or  other  materials,  are 
believed  by  many  to  exhibit  a  vicarious  relation  to 
each  other  in  some  instances,  coming  from  one  part 
while  ceasing  or  diminishing  at  another,  and  so  on. 
This  may  be  illustrated  by  expectoration  and  diar- 
rhcea  in  phthisis,  which  appear  to  modify  each  other 
as  to  their  amount  in  some  cases  of  this  disease. 
Further,  secretions  and  excretions  are  regarded  as 
acting  vicariously  with  reference  to  each  other. 
Thus  some  of  the  secretions  of  the  alimentary  canal 
are  undoubtedly  capable  of  acting  mutually  as  sub- 
stitutes, and  this  may  be  looked  upon  as  an  instance 
of  vicarious  action  ;  while  such  a  connection  exist- 
ing between  the  perspiration  and  urine  is  generally 
recognised. 

Certain  morbid  conditions  are  also  considered  as 
having  a  vicarious  relation.  For  example,  con- 
gestion of,  or  hemorrhage  from,  one  part  may  take 
the  place  of  congestion  at  another  ;  or  inflammation 
in  one  region  may  be  the  substitute  for  inflammation 
in  another  region. 

Enlargement  of  one  lung  or  one  kidney  after 
complete  or  partial  destruction  of  the  other — 
examples  of  a  condition  generally  known  as  '  com- 
pensatory hypertrophy  ' — may  also  be  quoted  as 
instances  of  vicarious  action. 

There  is  probably  more  or  less  truth  in  these 
notions  of  vicariousness,  as  applied  in  relation  to 
physiology  and  pathology.  In  actual  practice,  how- 
ever, no  case  ought  to  be  regarded  as  belonging  to 
this  category,  without  careful  and  thorough  investi- 
gation. It  has  happened  that  haemorrhages  sup- 
posed to  be  vicarious  of  menstruation  have  been 
important  signs  of  grave  diseases,  such  as  gastric 
ulcer,  or  pulmonary  phthisis.  The  principle  may 
be  of  value  in  certain  conditions  as  an  indication 
for  treatment.  Frederick  T.  Roberts. 

VICHY,  in  Allien,  France.— Thermal  alkaline 
waters.    See  Mineral  Waters. 

VIDAGO,  In  Portugal.— Bicarbonated  alkaline 
waters,  with  lithium  and  arsenic.  See  Mineral 
Waters. 

VILLOUS  GROWTH  hair).— A  growth 

composed  of  hypertrophied  villi.    See  Tumours. 

VIRGINIA  SPRINGS,  in  Virginia,  United 
States.— Sulphur- waters.  See  Mineral  Waters. 

VIRULENT  {virus,  a  poison). — This  word  is 
generally  employed  to  indicate  great  intensity  or 
malignancy  of  a  disease  ;  for  example,  virulent 
inflammation  and  virulent  small-pox.  See  also 
p.  721. 

VIRUS  (Lat.). — Literally  this  word  signifies  a 
poison,  but  in  medical  language  it  is  used  to  de- 
signate any  kind  of  specific  organic  poison.  See 
Infection. 

VISION,  Defects  of.— Synon.  :  Fr.  Troubles 
de  la  Vision  ;  Ger.  Sehenstorungen. 

Sight  may  be  defective  as  to  perception  of  form, 
of  colour,  or  of  ligJit ;  and  the  whole  or  only  a  part 
of  the  visual  field  may  be  affected.  Sight  is  also 
disordered  whenever  binocular  single  vision  be- 
comes difficult  or  impossible  {see  Strabismus)  ; 
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and  when  visual  endurance  is  impaired.  The 
terms  '  vision '  and  '  sight,'  as  commonly  used, 
indicate  acuteness  of  vision,  and  refer  to  the  per- 
ception of  form  at  the  yellow  spot.  In  this  article 
disorders  (A)  of  perception  of  light,  (B)  o{  perception 
of  colour,  and  (C)  of  the  visual  field,  will  be  shortly 
alluded  to  ;  but  attention  will  be  chiefly  given  to 
(D)  disorders  of  acuteness  of  vision  caused  by  opti- 
cal defects  in  the  eyes. 

A.  Disorders  of  Perception  of  Light. — 
Perception  of  light  is  equally  good  in  all  parts  of 
the  retinal  area,  except  the  most  peripheral  zone, 
which  appears  to  be  blind.  Impaired  perception 
of  light  causes  disproportionate  defect  of  vision  by 
dull  light — 'night-blindness.'  It  may  affect  the 
whole  field,  or  only  its  periphery.  It  occurs  chiefly 
in  diseases  of  the  outer  layers  of  the  retina,  espe- 
cially syphilitic  retinitis  and  retinitis  pigmentosa, 
and  sometimes  in  chronic  glaucoma.  Lowered 
light-sense  over  the  whole  field  occasions  the 
symptoms  in  the  peculiar  disease  known  as  func- 
tional or  endemic  nyctalopia  {torpor  retince).  The 
opposite  condition,  day-blindness  with  true  retinal 
photophobia,  is  much  rarer  and  more  obscure.  It 
is  usually  congenital,  and  accompanied  by  nystag- 
mus, amblyopia,  and  colour-blindness.  See  Nyctal- 
opia ;  and  Hemeralopia. 

B.  Colour  -  Blindness. — Synon.  :  Dyschro- 
?natopsia  ;  Achromatopsia  ;  Daltonism. — This,  when 
congenital,  is  usually  not  related  to  any  other  defects 
of  vision.  Congenital  colour-blindness  occurs  with 
greater  intensity  and  far  greater  frequency  in  males 
than  in  females  (M.  about  3-5  per  cent.  ;  F.  '2  per 
cent,  or  less).  It  is  shown  by  inability  to  distinguish 
between  certain  colours  owing  to  absence  of  one  or 
other  of  the  chief  colour-sensations.  The  spectrum 
seen  by  a  red-blind  person  may  appear  shorter  at 
its  red  end  than  it  does  to  one  with  normal 
colour-vision,  and  he  sees  in  it  only  two  chief 
colours.  The  red,  orange,  yellow,  and  green  are 
all  'green,'  the  blue  and  violet  are  'blue,'  and  the 
two  are  separated  by  a  neutral  or  '  white '  band 
at  the  part  that  to  the  normal  eye  is  bluish-green. 
In  green-blindness  the  spectrum  is  not  shortened, 
but  the  red,  orange,  yellow,  and  green  are  '  yellow' 
of  various  shades,  or  sometimes  'red'  ;  the  neutral 
band  is  in  the  pure  green.  It  is  often  impossible 
to  distinguish  red-blindness  from  green-blindness 
with  certainty  except  by  using  the  spectrum  ;  and 
in  ordinary  examination  the  two  forms  are  best 
grouped  together  as  'red-green-blindness.'  In  in- 
complete red-green-blindness,  green,  bluish-green, 
and  often  rose  are  confused  with  grey  of  corre- 
sponding shade,  and  red  is  confused  with  shades  of 
brown,  greenish-brown,  and  yellowish-brown.  In 
a  complete  case  full  green  and  scarlet  look  identical, 
and  dark  yellows  are  more  or  less  confused  with 
them.  The  best  test  (of  many)  for  ordinary  use  is 
Holmgren's,  in  which  a  skein  of  Berlin  wool,  of  a 
particular  colour  and  shade  (green,  rose,  or  red), 
is  given  to  the  patient,  and  he  is  required  to 
match  it  with  all  the  others  which  seem  to  him 
of  the  same  or  a  similar  colour,  among  a  large 
bundle  of  skeins  of  many  colours.  He  is  not 
usually  allowed  to  name  the  colours,  because  even 
the  colour-blind  often  guess  the  colours  of  common 
objects  correctly.  A  very  pale,  pure  green  is  the 
first  test  used  ;  and  the  colour-blind,  even  of  slight 
degrees,  will  match  with  it  not  only  other  green 
skeins,  but  also  shades  of  pale  grey,  buff,  pink,  or 
blue.   Slight  cases  may  easily  be  overlooked,  unless 


the  wools  are  carefully  selected,  and  the  examiner 
practised.  In  deciding  as  to  the  fitness  of  a  can- 
didate for  signal  work  it  is  often  desirable  to  test 
with  a  lantern  and  coloured  glasses  in  addition  to 
the  wools.  Red  and  green  are  not  well  seen  even 
by  the  normal  eye,  except  at  the  central  part 
of  the  visual  field  (i.e.  the  field  for  these  colours  is 
smaller  than  for  white)  ;  but  even  at  the  periphery 
these  colours  are  recognised  if  very  brightly  lighted 
and  of  large  size. 

Acquired  colour-blindness  often  comes  on  in 
degenerative  or  inflammatory  diseases  which  begin 
in  the  optic  nerve.  It  is  rare  in  diseases  of  the 
retina,  and  in  glaucoma.  Like  the  congenital 
form,  it  usually  concerns  only,  or  chiefly,  red  and 
green.  It  may  affect  the  whole  visual  field  of  these 
colours,  or  only  certain  parts,  a  gap,  or  '  scotoma,' 
being  present,  on  the  area  of  which  the  red  and 
green  are  not  perceived  in  their  true  colours. 
When  acquired  colour-blindness  is  well  marked  in 
the  whole  extent  of  the  field,  in  cases  of  disease  of 
the  optic  nerve,  the  prognosis  for  sight  is  generally 
very  bad  ;  but  if  it  be  localised  on  a  central 
scotoma,  even  though  it  may  there  reach  a  high 
degree,  the  prognosis  is  usually  good.  Progressive 
atrophy  of  the  optic  nerve,  however,  occasionally 
reaches  a  very  high  degree  without  any  colour-defect. 

C.  Disorders  of  the  Visual  Field. — The 
visual  field  is  the  whole  surface  visible  to  one  eye 
singly  while  at  rest.  It  forms  a  concave  surface, 
all  the  points  of  which  are  equidistant  from,  and 
perpendicular  to,  their  corresponding  points  on  the 
retina.  In  the  outward  and  downward  part  it 
reaches  to  95°  from  the  centre  ;  inwards,  upwards, 
and  downwards  to  about  60°.  Projected  on  a 
flat  surface  it  forms  an  oval.  The  centre  ('  fixation- 
point ')  corresponds  to  the  yellow  spot,  and  the 
'  blind  spot '  corresponding  to  the  optic  disc  is 
about  15°  outwards  from  this  point.  In  order 
to  measure  the  field  roughly,  the  patient,  placed 
with  his  back  to  the  light,  and  covering  one 
eye,  looks  steadily  from  a  distance  of  eighteen 
inches  at  the  nose  or  eye  of  the  observer,  who  then 
moves  his  hand,  or  a  small  object,  such  as  a  square 
inch  of  paper,  about  in  the  different  parts  of  the 
field,  and  notes  any  places  where  the  object  is 
invisible  or  badly  seen.  This  test,  carefully  applied, 
will  detect  any  considerable  loss  of  the  field.  Or 
the  patient  may  gaze  at  a  spot  on  a  black  board 
about  one  foot  off,  and  a  piece  of  white  chalk  be 
moved  from  various  places  at  the  periphery  until  it 
comes  into  view ;  a  line  joining  these  points  will 
form  the  boundary  of  the  field.  For  accurate 
measurements  a  special  instrument,  the  Perimeter, 
is  necessary. 

D.  Disorders  of  Perception  of  Form. — 

Synon.  :  Acuteness  of  Vision  ;  Visus ;  V.  ;  Ft. 
Acuite  Visuelle  ;  Ger.  Sehschdrfe  ;  S. — Perception 
of  form  is  normal  only  when  the  image  of  the 
object  looked  at  falls  on  the  retinal  layer  of  rods 
and  cones,  at  the  centre  of  the  yellow  spot,  is 
clearly  defined,  sufficiently  bright,  and  of  a  certain 
minimum  size. 

Principles. — The  size  of  the  image  depends 
( I )  upon  the  size  of  the  '  visual  angle  '  enclosed  by 
the  two  lines  drawn  from  the  extremities  of  the 
object  to  the  '  nodal  point '  just  behind  the  crystal- 
line lens ;  and  (2)  on  the  distance  of  the  nodal 
point  from  the  retina,  which  in  the  normal  eye  is 
15  mm.  The  form  of  any  letter  or  character  is 
distinguished  by  a  properly  formed  and  healthy 
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e3'e,  in  moderate  light,  if  it  subtend  a  visual  angle 
of  five  minutes,  each  of  its  separately  distinguish- 
able parts  subtending  an  angle  of  one  minute.  If 
the  nodal  point  be  more  than  15  mm.  from  the 
retina,  the  image  will  be  larger,  and  the  acuteness 
of  vision  therefore  increased  ;  this  occurs  in  myopia, 
and  also  when  a  convex  glass  is  held  in  front  of 
the  eye.  The  reverse  is  true  if  the  distance  be  less 
than  15  mm.,  as  in  hypermetropia  and  when  a 
concave  glass  is  held  before  the  eye.  Hence  con- 
vex lenses  always  increase,  and  concave  lenses 
always  diminish,  the  size  of  the  retinal  images. 
\"ision  or  '  fixation  '  is  called  direct  or  central  when 
the  image  of  the  object  looked  at  falls  on  the 
)'ellow  spot  ;  indirect  or  excentric  when,  in  conse- 
quence of  impairment  of  function  at  the  yellow 
spot,  an  image  falling  on  some  other  part  is  better 
seen.  The  sharpness  of  the  image  depends 
(opacities  of  the  media  apart)  upon  the  retina  being 
exactly  at  the  focus  of  the  refracting  (dioptric) 
media  of  the  eye  ;  it  is  also  influenced  somewhat 
by  the  size  of  the  pupil,  being,  cateris  paribus, 
better  when  the  pupil  is  small. 

Normal  acuteness  of  vision  is  expressed  as  unity 
(V.  or  S.  =  1);  subnormal  vision  being  expressed 
as  a  fraction.  Various  test-types  are  in  use,  com- 
posed of  letters,  figures  or  words,  of  such  a 
size  that  each  subtends  the  minimum  angle  of  five 
minutes  at  a  certain  distance.  The  test-types  of 
Dr.  Snellen  are  in  most  general  use,  and  include 
letters  visible  under  the  standard  angle  at  from 
60  metres  to  '5  metre.  If  No.  60  be  read  at 
60  m.,  then  V.  or  I  ;  if  No.  60  can  only  be 
seen  at  6  m.,  V.  =j^;  &c.  V.,  therefore,  is  ex- 
pressed by  a  fraction  whose  numerator  is  the  greatest 
distance  at  which  a  given  type  can  be  read,  and 
the  denominator  the  distance  at  which  it  ought  to  be 
seen  ;  or  the  fraction  may  be  reduced  (57;  =  xo>  &c.). 
The  acuteness  probably  becomes  somewhat  lowered 
in  some  old  persons  without  demonstrable  disease. 

The  principal  disorders  of  perception  of  form 
calling  for  description  here  are  as  follows  :  ( I )  Func- 
tional Affections  of  the  Optic  Nervous  Apparatus  ; 
(2)  Abnormalities  of  Refraction,  including  Hyper- 
metropia, Myopia,  and  Astigmatism  ;  (3)  Aniso- 
metropia ;  (4)  Disorders  of  Accommodation  ;  and 
(5)  Asthenopia. 

I.  Functional  Affections  of  the  Optic 
Nervous  Apparatus.— Amblyopia  without  oph- 
thalmoscopic changes  may  be  permanent  or  tempo- 
rary, and  exhibit  many  differences  in  the  character 
of  the  failure  of  sight.  Many  persons  see  much 
better  with  one  eye  than  the  other,  though  the 
defective  organ  shows  no  sign  of  past  or  present 
disease.  Hypermetropia,  or  some  other  form  of 
ametropia,  is  often  present,  and  is  usually  of  higher 
degree  in  the  amblyopic  eye.  When,  as  is  com- 
mon, squint  occurs  in  such  a  person,  the  squinting 
eye  is  almost  always  the  defective  one  ;  and  it  has 
been  assumed  that  the  defect  is  a  result  of  the 
squint,  and  due  to  a  purposive  suppression  of  sight 
in  order  to  avoid  double  vision.  This  kind  of 
amblyopia  is,  however,  seen  without  either  squint 
or  ametropia — a  fact  which,  with  others,  renders  it 
almost  certain  that  the  defect  is  usually,  or  chiefly, 
congenital.  Whether  the  seat  of  deficiency  is  in 
the  eye  or  the  brain  remains  to  be  proved  ;  but  it 
is  well  to  realise  that  this  form  of  amblyopia  can 
seldom  be  improved  even  by  long  practice.  In 
cerebral  hemianaesthesia  there  may  be  blindness,  or 
amblyopia  with  contraction  of  the  field  and  colour- 


blindness, in  the  eye  opposite  to  the  lesion,  with  a 
lower  degree  of  the  same  condition  in  the  other 
eye.  Some  rare  cases  of  defective  sight  in  one 
eye  without  changes,  in  which  there  is  a  history  of 
previous  paralytic  symptoms,  probably  belong  to 
this  group.  In  heiniopia  (properly  iiemianopsia) 
there  is  usually  loss  of  the  corresponding  (R.  or  L. ) 
halves  of  the  visual  fields,  vision  being  lost  on  the 
side  opposite  to  the  lesion.  The  lesion  may  be  in 
the  tract,  but  is  much  more  often  higher  up  (optic 
thalamus  or  occipital  lobe).  Sometimes  there  is 
contraction  of  the  remaining  half  field.  Loss  of 
both  temporal  halves  indicates  disease  at  the 
chiasma  ;  neither  this,  nor  loss  of  both  nasal  halves, 
is  frequent.  In  hemiopia,  even  of  long  standing, 
from  disease  above  the  chiasma,  the  optic  discs  are 
seldom  altered.  In  some  cases  of  'hemiopia'  only 
a  quarter  of  each  field  is  lost.  Hemiopia,  usually 
temporary,  for  colours  only,  without  loss  of  light- 
or  form-sense  also  occurs. 

Disease  of  the  optic  nerve  between  the  eye  and 
the  chiasma  causes  blindness  or  defective  sight, 
often  at  first  with  little  or  no  ophthalmoscopic 
change  ;  but  if  the  loss  of  sight  remain,  ophthalmo- 
scopic signs  either  of  inflammation  or  atrophy  ap- 
pear in  a  few  weeks.  These  changes  may,  how- 
ever, be  very  slight  ;  as  in  the  common  cases  of 
central  amblyopia  caused  by  tobacco-smoking,  in 
which  disease  of  the  optic  nerves  has  been  demon- 
strated, and  in  some  cases  of  amblyopia  due  to 
disseminated  sclerosis. 

Temporary  fogginess  of  sight,  usually  with  the 
appearance  of  coloured  rings  around  a  candle, 
occurs  in  the  premonitory  stage  of  glaucoma  ;  these 
last  from  half  an  hour  to  a  day  or  more  ;  they  do 
not  usually  occur  in  both  eyes  at  once  [see  Eye, 
AND  ITS  Appendages,  Diseases  of).  Attacks  of 
megrim  are  often  ushered  in  by  a  peculiar  transient 
subjective  defect  of  sight  ;  a  small  cloud,  appearing 
near  the  middle  of  the  field,  quickly  spreads  with  a 
quivering  movement  and  zigzag  outline  over  about 
half  the  field ;  its  borders  are  often  brilliantly 
coloured  ;  it  affects  both  eyes  ;  is  equally  visible 
whether  the  eyes  are  open  or  shut ;  lasts  about  a 
quarter  of  an  hour  ;  and  is  generally  followed  by 
the  other  megrim -symptoms  to  which  the  patient  is 
subject.  But  some  persons  merely  complain  of  a 
'  cloudiness '  or  of  '  spots  '  before  their  headaches 
{see  Megrim).  Brief  attacks  of  defect  or  blind- 
ness of  one  eye,  coming  on  suddenly,  and  recurring 
in  the  same  eye,  occasionally  take  place  ;  and  in 
some  of  these  the  eye  eventually  remains  blind  with 
the  changes  characteristic  of  obstruction  of  the 
retinal  artery. 

Persons  who  suffer  from  severe  neuralgic  pain  in 
the  fifth  nerve  sometimes  describe  dimness  of  the 
same  eye  during  an  attack,  but  the  opportunity  of 
verifying  the  statement  seldom  occurs.  In  hysterical 
persons  sight  is  sometimes  much  lowered,  and  may 
seem  altogether  lost  in  one  or  both  eyes.  There 
may  be  photophobia,  and  symptoms  of  accommo- 
dation-spasm, and  the  field  is,  or  seems  to  be, 
highly  contracted.  Though  it  may  be  exceedingly 
difficult  to  say  that  there  is  conscious  dissimulation, 
the  groundless  nature  of  the  ocular  symptoms  is 
sometimes  proved  by  the  fact  that  acuteness  of 
vision,  even  in  the  'blind'  eye,  is  at  once  and  per- 
fectly restored  by  the  weakest  possible  lens,  or  by  a 
piece  of  flat  glass  mounted  to  resemble  a  trial-lens. 
Intentionally  feigned  blindness  of  one  eye  can 
nearly  always  be  detected  by  one  device  or  another  ; 
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but  pretended  defect  of  both  eyes  is  more  difficult 
to  expose. 

2.  Abnormalities  of  Refraction. — Synon.  : 
Ametropia. — These  conditions  are  of  importance 
by  preventing  the  formation  of  clear  retinal  images  ; 
in  addition  they  often  make  the  sustained  use  of 
the  eyes  difficult  or  impossible  {asthenopia).  They 
include  (a)  hyperinetropia,  (b)  myopia,  and  (c)  astig- 
matism. The  varieties  of  asthenopia  will  receive 
a  short  separate  account  at  the  end  of  this  article. 
As  ametropic  conditions  are  remedied  by  optical 
aids,  it  will  be  convenient  first  to  refer  to  the 
subject  of  spectacles. 

Spectacles  and  Eye-glasses.— Refracting 
spectacles  are  made  either  of  crown-glass  or  of 
rock-crystal.  The  latter  is  more  expensive,  but 
harder,  less  breakable,  and  rather  lighter.  Ordinary 
spectacles  are  biconvex  or  biconcave  spherical 
lenses.  Meniscus  lenses  are  sometimes  used,  and 
are  called  '  periscopic,'  because  they  give  a  larger 
field.  In  '  Franklin '  or  bifocal  spectacles  the 
upper  part  is  of  a  different  focal  length  from  the 
lower  ;  they  are  used  by  persons  who  need  distance- 
and  reading-glasses  of  different  strengths  in  the 
same  frame.  The  various  non-refracting  protective 
glasses  (goggles,  domed  glasses,  horseshoe  or  D 
protectors,  &c. )  are  generally  included  under  the 
term  'spectacles.'  The  most  important  points  in 
the  mounting  of  spectacles  are  that  the  hinges 
should  be  strong,  the  sides  long  enough  to  hold 
securely  without  uncomfortable  pressure,  and  that 
the  bridge  should  fit  the  nose  well.  The  optical 
centres  of  the  lenses  should,  unless  otherwise 
ordered,  be  opposite  the  centres  of  the  pupils  when 
the  glasses  are  in  use.  All  concave  glasses  and 
convex  distance-glasses  should  sit  as  close  to  the 
eyes  as  possible ;  convex  reading-glasses  may  be 
further  from  the  eyes,  and  so  shaped  that  the  eyes 
look  over  them  when  raised  to  gaze  at  a  distant  object. 

For  '  simple  '  astigmatism  the  correcting  lens  is 
a  segment  of  a  cylinder ;  for  '  compound '  and 
'  mixed '  cases  the  effect  of  a  cylindrical  and 
spherical  lens  is  required,  and  may  be  obtained 
either  by  combining  two  suitable  cylindrical  curva- 
tures at  right  angles  to  each  other,  or  by  grinding 
the  cylinder  on  the  flat  side  of  a  plano-convex  or 
concave  lens ;  they  require,  of  course,  to  be 
mounted  with  the  curvature  of  the  cylinder  exactly 
in  the  right  direction.  When  prisms  are  ordered 
they  are  mounted  like  ordinary  spectacles,  and  a 
lens  may  be  ground  upon  each  surface  of  the  prism 
if  necessary  ;  it  is  not  practicable  to  wear  prisms  of 
more  than  about  8°.  Spherical  lenses  can  be  made 
to  act  to  a  varying  degree  as  prisms,  by  putting 
them  with  their  centres  nearer  to  or  farther  from 
each  other  than  the  pupils. 

Numbering. — Spectacle-lenses  are  at  present 
numbered  on  two  different  systems,  namely — (l)  the 
inck  scale;  and  (2)  the  metrical  scale.  (i)  In  the 
old  system  the  refractive  unit  is  a  lens  of  I  -inch  focal 
length,  and  the  inch  may  be  English,  Parisian,  or 
other.  The  lenses  in  use  being  all  weaker  than  the 
unit  are  expressed  by  fractions  ;  thus  the  strongest 
in  use  in  the  trial-case  being  a  2-inch  lens  is  ex- 
pressed as  5  ( -f-  or  —  ,  according  as  it  is  convex  or 
concave) ;  a  lens  of  lo  inches  focus  is  -^^  ;  and  so 
on.  It  is  desirable  that  the  series  of  lenses  should 
rise  by  equal  refraction-intervals,  and  here  the  inch- 
scale  is  inconvenient  because  it  introduces  difficult 
fractions.  (2)  The  inch-scale  has  largely  given  place 
to  the  metrical  dioptric  scale,  in  which  the  measure 


is  international,  the  refractive  unit  is  a  weak  instead 
of  a  strong  lens,  and  the  refractive  intervals  are 
equal.  The  unit  is  a  lens  of  I  metre  (loocm.) 
focal  length,  and  is  called  one  dioptre  (l  D. ). 
Stronger  lenses  are  written  as  whole  numbers  ;  thus 
a  lens  four  times  as  strong  as  the  unit  is  4  D.  ;  a 
lens  equal  to  half  the  unit  is  -5  D.  The  disadvan- 
tage of  the  system  is  that  the  numbers  do  not,  as  on 
the  inch-system,  express  the  focal  length  of  the 
glasses  ;  but  the  latter  is  easily  arrived  at  by  dividing 
100  by  the  number  of  the  lens  in  dioptres  ;  thus  the 
focal  length  of  5  D.  =        —  20  cm. 

To  convert  a  lens  made  by  the  Paris  inch  into  its 
equivalent  in  dioptres,  multiply  its  inch-value  by  36 
(l  m.  =  36  Paris  inches  nearly)  ;  thus,  57T  x  36  = 
I  D.  To  convert  a  metrical  lens  into  its  equivalent 
in  Paris  inches,  divide  its  value  in  D.  by  36  ;  thus 

4  D.    =  =  1. 

The  following  are  the  most  important  equivalent 
numbers  : — 

Focal  length  in  |  Focal  length  in 

Dioptres  (D.)    Paris  inches     i  Dioptres  (D.)    Paris  inches 


■5 

72 

4 

9 

(written  Jj,  &c.) 

4-5 

8 

•75 

50 

5 

7 

I 

36 

6 

6 

1-25 

30 

7 

Si 

1-5 

26 

9 

4 

2 

18 

1 1 

34 

2-5 

14 

13 

3 

3 

12 

15 

2i 

3-5 

10 

18 

2 

(nearly)  ! 


Several  intermediate  numbers  found  in  the  trial- 
cases  have  been  omitted. 

The  several  abnormalities  of  refraction  may  now 
be  discussed  in  due  order. 

(a)  Hypermetropia. — In  hypermetropia  the 
retina  lies  within,  instead  of  at,  the  principal  focus 
of  the  dioptric  media.  Parallel  rays,  such  as  come 
from  very  distant  objects,  therefore  meet  the  retina 
before  being  focussed  ;  and  divergent  rays,  from 
near  objects,  meet  it  still  more  in  advance  of  their 
focus.  Hence  the  hypermetropic  eye,  in  repose, 
sees  nothing  clearly.  Distant  objects  can  be  seen 
clearly  if,  by  exerting  accommodation,  the  crystalline 
lens  be  made  more  convex  ;  or  if  the  rays,  before 
they  enter  the  eye,  be  made  sufficiently  convergent 
by  passing  through  a  suitable  convex  lens. 

Hypermetropia,  due  to  flatness  of  the  posterior 
segment  of  the  eyeball,  axial  hypermetropia,  is 
always  congenital  ;  and  extended  observations  by 
dift'erent  authorities  have  shown  that  nearly  all 
children  are  hypermetropic  at  birth.  In  sections 
the  circular  fibres  of  the  ciliary  muscle  are,  or  appear 
to  be,  more  abundant  than  in  the  normal  eye.  The 
cornea  is  not  flatter,  but  the  anterior  chamber  is 
rather  shallower,  and  the  pupil  rather  smaller  than 
normal.  In  high  degrees  the  eyeball  is  too  small  in 
all  directions. 

The  hypermetropic  eye  cannot  see  clearly  even  at 
a  long  distance  without  using  accommodation  ;  and 
a  proportionate  increase  of  accommodation  is  re- 
quired by  the  hypermetropic  eye  for  near  vision. 
The  absolute  quantity,  amplitude,  or  range  of 
accommodation  appears  as  a  rule  not  to  be  greater 
in  hypermetropic  than  in  normal  eyes ;  hence  in 
hypermetropia  it  becomes  sooner  insufficient  for  the 
needs  ;  and  the  higher  the  degree  of  hypermetropia 
the  earlier  does  this  occur. 
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Symptoms.  —  The  symptoms  depend  on  the 
patient's  age,  occupation,  and  health,  and  on  the 
degree  of  hypermetropia.  The  lower  degrees  only 
exceptionally  cause  symptoms  in  childhood.  The 
higher  degrees  in  children,  and  the  lower  degrees 
in  young  adults,  cause  difficulty  in  reading,  writing, 
or  sewing,  especially  by  artificial  light,  and  towards 
the  end  of  the  day's  or  week's  work — 'accommo- 
dative asthenopia.'  The  difficulty  is  expressed  in 
the  forms  of  mistiness  of  sight,  weariness  or  aching 
of  the  eyes,  headache,  sleepiness,  watering,  chronic 
congestion,  and  irritation  of  the  palpebral  con- 
junctiva. In  the  highest  degrees  the  attempt  to  see 
clearly  is  often  given  up  ;  such  persons  often  partly 
compensate  for  the  bad  definition  of  the  images  by 
holding  the  book  very  close,  and  so  increasing  the 
size  of  the  images  ;  thus  they  may  seem  myopic. 
All  the  symptoms  are  worse  when  the  health  is  low. 
As  accommodation  fails  with  age,  a  time  arrives  for 
every  hypermetrope  when,  unless  aided  by  glasses, 
no  clear  vision  is  possible  at  any  distance  ;  but 
spectacles  are  generally  adopted  before  this  occurs. 

Concomitant  convergent  squint  often  arises  in 
hypermetropia  {see  Strabismus).  It  is  at  first, 
and  may  remain,  periodic,  present  only  during 
strong  accommodation  ;  but  often  it  becomes  con- 
stant. In  either  case  it  may  alternate,  or  may 
always  affect  the  same  eye.  When  constant  and 
fixed,  the  sight  of  the  squinting  eye  is  usually  found 
to  be  more  or  less  defective,  as  already  described. 
This  defect  is  greatest  in  the  nasal  part  of  the  visual 
field,  which  is  shared  with  the  good  eye.  It  may 
be  so  great  that  only  the  largest  objects  are  visible, 
yet  the  direct  reflex  activity  of  the  pupil  is  never 
impaired. 

When  the  crystalline  lens  is  absent  [aphakia)  the 
eye  is  very  hypermetropic.  Distant  vision  is  restored 
Ijy  means  of  a  convex  lens  of  lo  or  1 1  D.  (3I  or 
35  inches)  held  about  half  an  inch  in  front  of  the 
cornea;  objects  at,  say,  25  cm.  (10  inches)  are 
clearly  seen  through  a  lens  of  about  1 5  D.  {2\  inches). 
Accommodation  is  abolished  in  the  aphakic  eye  ; 
but  if  the  pupil  be  round  and  movable,  its  contraction 
aids  a  little  in  near  vision,  by  cutting  off  the  peri- 
pheral rays  of  light. 

From  the  age  of  fifty-five  and  onwards  the  normal 
eye  acquires  a  low  degree  of  hypermetropia,  owing 
to  a  change  in  the  refraction  of  the  crystalline  lens. 

Glaucoma  is  commoner  in  hypermetropic  than  in 
normal  or  myopic  eyes.  The  habitual  use  of  glasses 
by  hypermetropic  persons  from  early  life  may  aid 
indirectly  in  preventing  this  disease. 

Diagnosis. — The  diagnosis  is  made  subjectively 
by  testing  with  glasses,  or  objectively  by  the  oph- 
thalmoscope. The  former  is  the  more  generally 
useful.  Even  distant  objects  are  seen  indistinctly 
by  the  hypermetropic  eye  with  relaxed  accommoda- 
tion ;  but  they  are  made  clear  if  a  suitable  convex 
lens  be  held  in  front  of  the  cornea,  (i)  This  test 
is  easy  to  apply  when  the  ciliary  muscle  is  tempor- 
arily paralysed  by  atropine,  or  abolished  by  natural 
senile  changes.  (2)  But  when  it  is  active  the 
matter  is  less  simple  ;  since  the  old-standing  habit 
of  exerting  accommodation  whenever  clear  vision, 
even  at  a  distance,  is  needed,  in  many  cases  insepa- 
rably connects  the  eftbrt  to  see  with  the  action  of 
the  ciliary  muscle.  Such  persons  cannot  relax  their 
accommodation  when  looking  through  a  convex  lens 
at  a  distant  object.  The  effect  of  the  lens  is  there- 
fore added  to,  instead  of  substituted  for,  that  of  the 
accommodation,  and  distant  vision  made  worse ; 


no  hypermetropia  can  be  found  by  trial  with  glasses  : 
it  is  entirely  'latent'  (H.I.).  (3)  Between  these 
extremes  we  find  a  large  number  who  can  partially 
relax  their  accommodation  for  distance  in  favour  of 
a  convex  lens,  but  still  use  a  part.  They  see  well, 
or  perfectly,  in  the  distance  without  aid  ;  they  see 
equally  well  or  better  with  convex  lenses  up  to  a 
certain  strength.  If  now  the  accommodation  be 
suspended  by  means  of  atropine  we  shall  often  find 
still  more  hypermetropia.  The  part  that  can  be 
detected  when  accommodation  is  active  is  the 
'  manifest '  (H.in. )  ;  the  sum  of  the  '  manifest '  and 
the  '  latent  '  is  the  '  total '  {H. ). 

In  testing  hypermetropia,  the  patient  being  not 
less  than  three  metres  from  the  test-types,  we  begin 
with  a  very  weak  convex  lens,  and  if  vision  is 
110/  juade  worse,  try  successively  higher  lenses  until 
we  reach  the  highest  which  allows  the  best  attain- 
able vision.  This  lens  represents  the  manifest 
hypermetropia  if  accommodation  be  present,  the 
total  if  it  be  absent.  A  stronger  lens  causes  indis- 
tinctness by  bringing  the  focus  in  front  of  the  retina. 
In  general  the  younger  the  patient  the  less  is  the 
manifest  in  proportion  to  the  latent  hypermetropia, 
even  though  troublesome  asthenopia  be  present. 

Hypermetropia  is  diagnosed  by  the  ophthalmo- 
scope if  an  erect  image  of  the  fundus  is  easily  seen 
when  the  observer  is  at  a  distance  of  eighteen 
inches  ox  more  from  the  patient.  The  image  is  seen 
equally  well  when  the  observer  comes  as  close  as 
possible  to  the  patient  ;  and  if  he  possess  a  '  refrac- 
tion '  ophthalmoscope,  he  can  hi  this  position  mea- 
sure the  degree  of  hypermetropia  by  finding  the 
strongest  convex  lens  through  which  the  details  of 
the  fundus  still  look  perfectly  clear.  In  this  test 
the  accommodation  of  both  persons  must  be  fully 
relaxed  ;  the  observer  has  to  learn  to  do  this,  but 
the  patient  generally  relaxes  his  ciliary  muscle  at 
once  in  the  dark  room,  even  though  he  could  not 
do  so  when  tried  with  glasses  for  the  distant  types. 

Another  method,  the  shadow-test,  is  based  on  the 
fact  that  when  light  is  thrown  by  the  ophthalmo- 
scope into  the  eye  from  a  distance  of  three  or  four 
feet,  slight  rotation  of  the  mirror  causes  a  shadow 
to  move  across  the  illuminated  field  ;  in  hyper- 
metropia the  shadow  moves  in  the  same  direction  as 
the  rotation  of  the  plane  mirror.  This  method  is 
now  largely  relied  upon,  especially  for  young 
patients  ;  and  in  skilled  hands  it  is  expeditious  and 
very  accurate. 

The  optic  disc  in  hypermetropia,  especially  in 
children,  often  seems,  and  sometimes  is,  hazy,  and 
is  sometimes  too  red  ;  and  the  retinal  arteries  are 
often  too  tortuous. 

Treatment. — Treatment  is  necessary  for  hyper- 
metropia whenever  there  is  asthenopia,  and  when 
strabismus  has  arisen.  Convex  spectacles  are 
ordered  which,  according  to  circumstances,  neu- 
tralise a  part  or  all  of  the  hypermetropia  ;  and  are 
worn  constantly,  or  only  for  near  work.  Periodic 
squint  may  always  be  cured  by  the  constant  use  of 
fully  correcting  glasses  ;  but  in  most  cases  where  it 
has  become  constant,  an  operation  is  necessary 
{see  Strabismus).  In  children  with  asthenopia  it 
is  usually  best  to  order  glasses  for  constant  use, 
which  correct  almost  the  whole  hypermetropia  ; 
but  if  the  symptoms  are  in  connection  with  weak 
health  and  the  hypermetropia  be  slight,  the  tem- 
porary use  of  glasses  for  near  work  alone  is  enough. 
Young  adults  using  glasses  for  the  first  time  are 
often  satisfied  with  those  which  neutralise  only  the 
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manifest  hypermetropia,  using  them  for  all  near 
work  ;  but  after  some  weeks  or  months  asthenopic 
symptoms  often  recur,  we  find  that  there  is  more 
manifest  hypermetropia  than  before,  and  we  are 
obliged  to  order  stronger  glasses.  But  either  oph- 
thalmoscopic estimation,  or  the  shadow-test,  will 
generally  reveal  almost  the  total  even  at  the  first 
examination  ;  and  when  these  methods  make  it 
clear  that  the  total  is  much  greater  than  the  mani- 
fest hypermetropia,  glasses  of  nearly  the  full  strength 
should  be  ordered  at  once.  On  theoretical  grounds 
it  is  undoubtedly  best  for  glasses  to  be  worn  con- 
stantly by  hypermetropes,  so  that  the  accommoda- 
tion may  never  be  strained.  But  a  good  deal  of 
latitude  must  be  allowed  to  grown-up,  and  espe- 
cially elderly,  patients  in  regard  to  wearing  glasses 
for  distance,  unless  there  be  constant  asthenopia. 

Acuteness  of  sight  is  usually  normal  in  corrected 
hypermetropia.  In  many  cases  of  high  degree, 
where  vision  is,  both  with  and  without  glasses, 
subnormal,  some  astigmatism  is  also  present ;  but 
cases  occur  where  the  defect  cannot  be  thus  ac- 
counted for,  and  it  is  then  assumed  to  be  due  to 
defective  development  of  eye  or  visual  centre.  But 
probably  want  of  early  education  of  the  retina  in  the 
perception  of  clear  images  in  a  great  degree  accounts 
for  the  phenomenon. 

(/<)  Myopia. — In  myopia  the  retina  lies  beyond 
the  principal  focus  of  the  dioptric  media,  generally 
on  account  of  lengthening  of  the  posterior  part  of 
the  eye — axial  myopia.  It  is  consequently  at  the 
conjugate  focus  of  a  point  at  some  definite  distance 
in  front  of  the  eye,  which  indeed  is  the  '  far-point,' 
or  greatest  distance  of  distinct  vision  of  the  eye  in 
question.  The  greater  the  elongation  of  the  eye, 
the  nearer  is  the  'far-point,'  the  'shorter'  the 
sight,  or  the  higher  the  degree  of  myopia.  By 
using  accommodation  objects  can  be  seen  at  a  still 
shorter  distance. 

/Etiology. — Myopia  is  comparatively  seldom 
present  at  birth.  The  elongation  usually  comes  on 
between  about  seven  and  fifteen  years  of  age,  pro- 
gresses for  a  time,  and  stops  between  puberty  and 
adult  age  ;  but  in  some  cases  the  stretching 
(and  its  attendant  structural  change)  persistently 
increases  through  life,  and  leads  to  serious  and 
even  disastrous  consequences.  Myopia  is  often 
hereditary,  and  inheritance  doubtless  accounts 
entirely  for  some  very  severe  cases  where  no  other 
causes  exist.  But  habitual  use  of  the  eyes  upon 
close  work,  especially  in  a  stooping  posture  and 
with  bad  light,  aids  strongly  in  its  production.  Any 
severe  or  lasting  ill-health  may  determine  the  onset 
or  increase  of  myopia  in  a  predisposed  person. 

Myopia  may  also  be  caused  by  increased 
curvature  of  the  cornea  after  keratitis,  and  is 
an  invariable  result  of  'conical  cornea.'  Certain 
changes  in  the  lens  in  the  stages  of  senile  cataract 
often  produce  myopia,  even  of  considerable  degree  ; 
but  this  form  of  myopia  does  not,  as  axial  myopia 
may,  indicate  degeneracy  of  the  deeper  tissues,  and 
hence  does  not  influence  the  question  of  operation. 

Anatomical.  Characters. — The  elongation 
occurs  chiefly  in  the  posterior  part  of  the  eye,  and 
especially  at  the  yellow-spot  region.  The  sclerotic 
and  choroid  are  thinned  in  proportion  to  the  dis- 
tension, and  the  choroid  often  locally  atrophied  ; 
the  term  '  posterior  staphyloma '  is  given  to  the 
bulging  region.  In  high  degrees  the  eye  is  enlarged, 
and  its  coats  are  thinned,  in  all  directions.  The 
term  '  sclerotico-choroiditis  posterior  '  is  also  used  to 


indicate  the  supposed  nature  of  the  change.  In 
high  degrees,  particularly  late  in  life,  the  vitreous 
often  becomes  fluid  and  contains  opacities ;  and 
haemorrhagic  and  other  effusions  may  occur  in  the 
choroid  ;  and  there  is  a  strong  liability  to  detach- 
ment of  the  retina  and  incomplete  cataract.  In  the 
ciliary  muscle  of  myopic  eyes  the  circular  fibres 
are  deficient  or  wanting.  The  anterior  chamber  is 
often  deeper,  and  the  pupil  larger  than  usual. 
Owing  to  its  large  size  the  highly  myopic  eye  is 
often  prominent  and  its  mobility  somewhat  cur- 
tailed ;  and  the  latter  condition  is  apt  to  cause 
fatigue  of  the  eye-muscles. 

Symptoms. — A  low  degree  of  stationary  myopia 
usually  causes  no  inconvenience.  In  the  higher 
degrees  advice  is  sought,  either  because  distant 
sight  is  bad  or  near  work  has  to  be  held  incon- 
veniently close  ;  or  on  account  of  eye-ache,  head- 
ache, watering,  photophobia,  or  dimness  ;  or  for 
inefficiency  of  the  internal  recti  (muscular  asthe- 
nopia), or  actual  divergent  squint.  In  the 
highest  degrees  divergent  squint  is  nearly  always 
present  at  the  natural  distance  of  distinct  vision, 
and  sometimes  even  for  distance  ;  and  in  much 
lower  degrees  there  is  often  difficulty  in  keeping  up 
convergence,  and  consequent  pain  and  weariness. 
Aching  frequently  shows  that  the  myopia  is  in- 
creasing ;  it  is  made  worse  by  use  of  the  eyes,  but  is 
often  present  even  when  at  rest  in  bed  ;  it  may  ac- 
company the  development  of  a  squint,  or  of  detach- 
ment of  the  retina.  Myopic  eyes,  even  of  low 
degree,  are  often  intolerant  of  bright  light.  Acute- 
ness of  vision  is  often  sub-normal  in  the  high  de- 
grees of  myopia,  especially  in  old  people  ;  such  de- 
fect, when  not  accounted  for  by  visible  structural 
changes,  is  assigned  to  congestion  of  the  choroid. 

Diagnosis. — A  myopic  person  with  healthy 
eyes  can  read  the  smallest  print  fluently  at  his  own 
'  far-point,'  but  not  farther.  He  gains  perfect  distant 
vision  by  looking  through  a  concave  lens,  which 
gives  to  rays  of  light  from  distant  objects  a  divergent 
direction,  as  if  they  came  from  his  natural  '  far- 
point.'  Placing  him  not  less  than  three  metres 
from  the  test-types  we  find  experimentally  the 
■weakest  concave  lens  that  gives  the  best  attainable 
vision.  A  stronger  lens  over-corrects  the  myopia, 
producing  hypermetropia,  which,  in  its  turn,  is 
corrected  by  the  exercise  of  accommodation. 

Myopia  is  diagnosed  objectively  as  follows  : 
(I)  By  the  shadow-test  with  the  plane  mirror,  the 
shadow  moves  in  the  opposite  direction  to  the 
rotation  of  the  mirror.  (2)  By  direct  examination 
close  to  the  patient,  a  clear  image  (erect)  can  be 
obtained  only  by  placing  a  concave  lens  behind  the 
mirror  ;  the  weakest  lens  which  gives  a  clear  image 
being  the  measure  of  the  myopia.  (3)  By  direct 
ophthalmoscopical  examination  at  a  long  distance, 
an  image  of  the  fundus  is  seen,  which,  on  the  ob- 
server moving  his  head  from  side  to  side,  seems 
to  move  in  the  opposite  direction.  This  image 
disappears  when  the  observer  comes  near  to 
the  eye  examined.  (4)  By  indirect  examination 
the  size  of  the  ophthalmoscopic  image  increases  on 
withdrawing  the  objective  lens  frorh  the  patient's 
eye. 

The  ophthalmoscopic  changes  depend  chiefly  on 
the  atrophy  of  the  choroid,  which  often  occurs  on 
some  part  of  the  staphylomatous  area  ;  and  the 
commonest  form  is  the  '  myopic  crescent,' a  patch 
of  yellowish-white  exposed  sclerotic,  due  to  atrophy 
of  the  choroid  at  the  outer  border  of  the  optic  disc. 
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But  a  similar  '  crescent  '  is  sometimes  seen  in  eyes 
not  myopic.  When  more  advanced  it  extends  all 
round  the  disc  (annular  staphyloma).  There  may 
also  be  atrophy  with  signs  of  past  or  present  in- 
flammation and  haemorrhage,  at  the  yellow  spot. 
In  high  myopia  with  abrupt  bulging  of  the  tunics, 
the  disc  is  often  tilted  and  then  looks  oval,  and  its 
outer  side  often  becomes  pale. 

Course  and  Prognosis. — Axial  myopia  can- 
not diminish.  Though  its  increase  as  a  rule  ceases 
about  the  same  time  as  the  cessation  of  the  bodily 
growth,  it  may  continue,  or  may  take  a  fresh  start 
later  in  life,  especially  if  the  health  be  bad  or  the 
eyes  be  excessively  used  for  fine  work.  But  often 
its  course  seems  to  depend  upon  causes  which  are 
not  under  direct  control ;  for  we  see  myopia  of  high 
degree,  leading  to  disastrous  results  or  blindness, 
in  persons  who  have  never  learnt  their  alphabet 
or  strained  their  eyes  in  any  way  ;  and,  on  the 
other  hand,  it  is  common  to  meet  with  very 
myopic  people,  of  studious  habits  and  advanced  age, 
in  whom  the  eyes  have  not  changed  since  youth. 
In  general  the  prognosis  is  worse  the  higher  the 
degree,  the  older  the  patient,  and  the  feebler  the 
health. 

Treatment. — Much  may  doubtless  be  gradually 
done  to  prevent  the  acquisition  and  transmission  of 
myopia,  by  improvements  in  the  lighting  of  school- 
rooms, and  construction  of  seats  and  desks,  and  by 
the  choice  of  well-printed  books.  During  the  pro- 
gress of  myopia  the  time  given  to  school  work 
should,  whenever  possible,  be  shortened  ;  and  if  the 
disorder  be  quickly  increasing,  or  if  there  be  much 
aching  or  irritation,  rest  of  the  eye  should  be  in- 
sisted upon  for  several  months,  or  longer.  Myopic 
children  should  use  their  eyes  only  as  much  as  is 
comfortable,  and  should  be  forbidden  to  read  fine 
print,  to  read  by  bad  light,  or  to  stoop.  If  there 
be  severe  aching  and  intolerance  of  light,  or  rapid 
increase  of  the  myopia,  especially  with  diminished 
acuteness  of  sight,  prolonged  rest,  plane  smoked 
glasses,  and  the  use  of  blisters  or  leeches,  at  in- 
tervals of  a  few  days,  with  derivative  treatment,  are 
of  service. 

The  corrective  treatment  consists  in  the  use  of 
concave  glasses.  Myopic  children  should  as  a  rule 
wear  glasses  for  distance  on  educational  grounds. 
Adults  may  use  their  own  judgment  as  to  wearing 
distance-glasses  ;  these  glasses  should  be  '5  D.  less 
than  the  full  correction  in  each  case.  If  the  eyes 
be  strong  the  same  glasses  can  often  be  used  for 
near  work,  too  ;  but  if  the  internal  recti  or  accom- 
modation be  weak,  the  full  correction  often  cannot 
be  continuously  worn.  Except  in  low  degrees  of 
myopia  it  is  therefore  best  not  to  begin  with  fully 
■correcting  glasses  for  near  work,  for  they  require 
full  action  of  the  hitherto  little  exercised  accom- 
modation, and  also  derange  the  relation  between 
accommodation  and  convergence,  and  are  thus 
likely  to  tire  the  eyes  ;  they  also  cause  difficulty  by 
diminishing  the  retinal  images  ;  if  their  use  be  per- 
sisted in  for  reading  or  other  purposes,  when  they 
cause  discomfort,  they  may  help  indirectly  to  in- 
crease the  myopia.  When  the  natural  far-point 
in  myopia  is  not  nearer  than  13  inches  (33  cm.) 
(  =  3  D. )  reading-glasses  are  seldom  required  ;  but 
for  higher  degrees  it  is  often  necessary  to  order 
spectacles  for  reading  which  partly  correct  the 
myopia,  that  is,  make  the  eyes  less  myopic,  and 
thus  remove  the  far-point  farther  off,  and  allow  the 
patient  to  read,  or  use  them  in  other  ways,  without 


stooping.  As  a  general  rule,  subject  to  the  pecu- 
liarities and  needs  of  each  case,  about  half  the  full 
correction  may  for  this  purpose  be  safely  and  com- 
fortably used.  For  music  or  painting  a  strength 
intermediate  between  those  for  distance  and  reading 
may  be  needed.  When  there  is  muscular  asthe- 
nopia, shown  by  the  fact  that  in  near  vision  one  eye, 
if  covered,  deviates  outwards,  relief  may  sometimes 
be  given  by  combining  with  the  reading  glasses 
prisms  with  their  bases  inwards  ;  the  prisms,  by 
allowing  the  convergence  to  be  lessened,  relieve 
the  internal  recti. 

The  curative  treatment  of  high  myopia  consists 
in  the  removal  of  the  lens  by  discission  or  absorp- 
tion ;  the  operated  eye  becoming  emmetropic,  or 
slightly  myopic  or  hypermetropic,  according  to  the 
degree  of  the  original  myopia.  This  operation 
gives  very  good  results,  and  is  much  appreciated  by 
the  patients  because  they  are  able  to  dispense  with 
the  strong  concave  glasses  they  had  been  using. 
The  durability  of  such  eyes  has,  however,  not  yet 
been  sufficiently  tested  to  justify  a  final  opinion  on 
its  place  in  ophthalmic  surgery. 

((-)  Astigmatism. — Astigmatism  may  be  either 
regular  or  irregular.  Regular  astigmatism  de- 
pends upon  the  refracting  surfaces  of  the  eye,  chiefly 
of  the  cornea,  not  being  spherical,  but  having 
different  curvatures,  that  is,  focal  lengths,  in  dif- 
ferent meridians,  the  meridians  of  greatest  and 
least  curvatures  ('  chief  or  '  principal '  meridians) 
being  always  at  right  angles  to  each  other,  and 
the  others  have  regularly  intermediate  curvatures. 
The  meridian  of  greatest  curvature  of  the  cornea  is 
generally  vertical  or  nearly  so.  The  astigmatism 
of  the  lens,  though  less  regular  than  that  of  the 
cornea,  tends  to  correct  the  latter.  In  '  simple  ' 
astigmatism  one  chief  meridian  is  normal,  the  other 
either  myopic  or  hypermetropic ;  when  '  com- 
pound '  both  chief  meridians  are  myopic,  or  both 
hypermetropic,  but  in  different  degrees  ;  when 
'mixed,'  the  eye  is  hypermetropic  in  one  chief 
meridian,  and  myopic  in  the  other.  When  the 
focal  difference  between  the  chief  meridians,  i.e. 
the  degree  of  astigmatism,  is  not  greater  than  is 
represented  by  a  lens  of  72  inches  focus  (-5  D.)  it 
may  generally  be  neglected  ;  even  much  higher 
degrees  often  cause  no  trouble. 

Astigmatism  is  to  be  suspected  in  all  cases  of 
ametropia  where  spherical  lenses  do  not  raise  vision 
to  the  normal,  no  other  cause  of  the  defect  being 
found.  It  is  detected  subjectively  Ijy  numerous 
tests,  most  of  which  consist  essentially  of  straight 
lines  running  in  various  directions,  some  of  the  lines 
being  seen  by  the  astigmatic  eye  better  than  others. 
It  can  also  be  measured  by  the  shadow-test,  the 
ophthalmometer,  and  direct  ophthalnioscopical  ex- 
amination. 

Treatment.  —  Astigmatism  is  corrected  by 
cylindrical  lenses,  which  neutralise  the  difference 
of  refraction  of  the  two  chief  meridians  ;  but  in  the 
higher  degrees  acuteness  of  vision  often  remains 
even  then  subnormal.  Irregular  astigmatism  can 
seldom  be  remedied. 

3.  Anisometropia.  —  This  signifies  different 
refraction  in  the  two  eyes,  and  is  a  very  common 
condition,  the  difference  sometimes  being  extreme. 
When  one  eye  is  normal  and  the  other  myopic, 
each  may  be,  and  often  is,  used  for  vision  at  dif- 
ferent distances,  and  each  remains  perfect  ;  but  if 
one  be  astigmatic,  or  very  hypermetropic,  it  is 
generally  defective. 
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When  slight,  this  condition  may  be  neutrahsed 
by  corresponding  spectacles,  but  when  the  in- 
equality is  great,  fully  correcting  glasses  cause  so 
much  difference  in  the  size  of  the  images  in  the  two 
eyes  that  equalisation  is  seldom  possible.  But  it 
should  be  attempted  when  there  is  any  tendency  to 
squint,  in  order  to  encourage  binocular  vision. 

Effect  of  blindness  of  one  eye. — Acuteness  of  sight 
is  always  rather  better  with  both  eyes  than  with 
either  alone  ;  further,  both  eyes  are  necessary  for 
the  appreciation  of  solidity  and  distance.  Patients 
often  think  that  blindness  or  disuse  of  one  eye 
throws  '  double  work  '  upon  the  other  and  '  weakens 
it.'  Nearly  always,  however,  in  such  a  case  some 
other  cause  can  be  found  for  the  asthenopia  of  the 
sound  eye. 

4.  Disorders  of  Accommodation.  —  {a) 
Presbyopia. — The  'amplitude'  or  'range'  of 
accommodation  is  expressed  by  the  difference  be- 
tween the  greatest  distance,  '  far-point,'  (r),  and 
the  least  distance,  '  near-point,'  (/),  of  distinct 
vision.  Age  for  age,  it  is  nearly  equal  in  all  eyes, 
whatever  their  refraction.  Its  natural  failure  with 
age  causes  presbyopia,  the  onset  of  which  has  been 
arbitrarily  fixed  to  begin,  in  the  emmetropic  eye, 
at  the  age  of  about  40  to  45,  when  the  near-point 
is  at  nine  inches  (22  cm.)  ;  and  the  failure  generally 
progresses  at  a  constant  rate.  Presbyopia  is  cor- 
rected by  the  convex  lens,  which  enables  the  patient 
to  read  at  nine  inches  ;  the  strength  of  this  lens 
varies  inversely  as  the  amplitude  of  accommoda- 
tion ;  and  at  the  age  of  65,  the  near-point  being 
removed  to  infinity,  the  correcting  lens  is  one  of 
nine  inches  focus. 

Symptoms. — Presbyopia  is  first  shown  by  difii- 
culty  in  reading  or  sewing  by  artificial  light,  or  in 
the  train  or  carriage ;  defective  accommodation 
prevents  the  work  being  held  close  enough  to  com- 
pensate for  the  defective  light  or  for  the  shaking, 
and  to  remedy  the  former  the  candle  is  often  placed 
between  the  eyes  and  the  book.  When  more  ad- 
vanced, the  patient  becomes  '  long-sighted,'  and 
has  to  put  his  book  at  arm's  length  unless  he  wear 
glasses.  If  the  refraction  is  normal,  distant  sight 
is  perfect.  In  hypermetropia,  presbyopia  begins 
at  an  earlier  age,  less  accommodation  being  availa- 
ble for  near  vision  ;  and  in  myopia  it  sets  in  later 
because  less  accommodation  is  needed  for  seeing  at 
a  given  distance.  Plence  a  low  degree  of  myopia 
is  an  advantage.  When  the  far-point  in  myopia  is 
at  or  within  nine  inches  (22  cm. )  presbyopia  does 
not  occur. 

Diagnosis. — Presbyopia  is  to  be  distinguished 
from  loss  of  accommodation  due  to  paralysis  of  the 
ciliary  nerves,  and  from  failure  due  to  feeble  health 
or  other  causes,  both  of  which  may  occur  at  any 
age.  True  presbyopia,  however,  sometimes  occurs 
earlier  and  progresses  more  quickly  than  usual, 
especially  in  eyes  which  are  threatened  with 
glaucoma. 

Treatment.  —  The  treatment  of  presbyopia 
consists  in  ordering  convex  glasses  which  enable 
the  patient  to  read  at  nine  inches  or  a  greater  dis- 
tance. Most  people  prefer  glasses  which  enable 
them  to  read  easily  at  twelve  or  fifteen  inches,  and 
with  which  reading  at  the  standard  nine  inches  is 
possible  only  for  a  very  short  time,  if  at  all.  The 
smaller  the  quantity  of  accommodation  remaining, 
the  less  is  the  range  of  clear  vision  ;  and  if  accom- 
modation is  abolished,  clear  sight  is  possible  only 
when  the  object  is  at  the  focus  of  the  glasses. 


Plence  the  increase  of  strength  of  the  glasses  which 
becomes  necessary  as  age  advances  should  be  made 
gradually,  that  the  patient  may  grow  accustomed 
to  the  loss  of  range,  and  to  the  necessity  for  keeping 
his  book  more  and  more  at  an  unvarying  distance. 
As  the  book  has  to  be  placed  nearer  by  artificial 
light  than  by  daylight,  it  is  generally  best  to  have  a 
rather  stronger  pair  of  glasses  for  evening  use  than 
for  the  daytime.  The  following  table,  giving  the 
strength  of  the  glass  necessary  to  bring  the  near- 
point  to  nine  inches  (22  cm.),  at  various  ages,  serves 
as  a  useful  basis  for  the  selection  of  spectacles  for 
presbyopia  in  emmetropic  persons  : — 


Age 
40 
45 
50 
55 
60 
65 
70 


Glass  required  to  bring      '  to  9  in. 
(22  cm. ) 


-f^jij  inch 


-t- 1  dioptre. 


3 
4 

4"S 
5'5 


ifi)  Paralysis  of  accommodation.— Synon.: 

Cycloplegia. — Paralysis  of  the  ciliary  muscle  occurs 
in  paralysis  of  the  whole  third  nerve.  But  it  may 
occur  without  affection  of  the  extrinsic  muscles  of 
the  eyeball.  In  these  cases  it  is  generally  com- 
bined with  paralysis,  more  or  less  complete,  of  the 
iris  {ophtlialmoplegia  interna)  ;  but  it  may  be  present 
as  an  isolated  symptom,  the  pupils  being  normal, 
and  of  this  the  commonest  example  is  post-diph- 
theritic cycloplegia.  The  failure  of  accommodation 
in  glaucoma  may  be  accounted  for  in  acute  cases 
by  compression  of  the  ciliary  nerves,  but  in  old 
cases  is  doubtless  due  to  the  atrophy  of  the  ciliary 
muscle  which  always  exists.  Cycloplegia,  usually 
with  some  aff'ection  of  the  iris,  is  a  common  result 
of  blows  on  the  eye  ;  sometimes  recoverable,  it  is, 
however,  often  permanent.  Lowered  endurance 
of  sight,  pain,  and  sudden  temporary  failures  of 
accommodation,  are  among  the  most  important 
phenomena  of  sympathetic  irritation. 

(r)  Spasm  of  accommodation. — Temporary 
spasmodic  action  of  the  ciliary  muscle,  often  ex- 
ceeding the  necessary  amount,  frequently  occurs  in 
hypermetropia,  with  each  effort  to  see  clearly  ;  it 
usually  ceases  at  once  on  going  into  a  dark  room. 
In  low  myopia  with  irritative  symptoms,  the  ciliary 
muscle  often  acts  unnecessarily  ;  and  such  spasm, 
when  persistent,  is  probably  one  cause  of  further 
elongation  of  the  eye.  Spasm  of  accommodation 
also  occurs  in  some  functional  and  hysterical  affec- 
tions of  the  eyes,  with  other  symptoms  of  ocular 
irritation.  The  function  of  accommodation  is 
closely  associated  with  that  of  convergence,  al- 
though the  two  can  be  exerted  separately  to  a 
limited  extent.  The  accommodation  of  one  eye 
cannot  be  exercised  without,  and  scarcely  in  any 
different  degree  from,  that  of  the  other  ;  and  it  is 
doubtful  whether,  as  has  been  supposed,  different 
parts  of  the  ciliary  muscle  can  act  in  different  de- 
grees and  thus  correct  astigmatism. 

(d)  Micropsia. — Definition.  — Any  condition 
of  sight  in  which  objects  seem  lessened  in  size, 
without  diminution  in  the  size  of  the  retinal  images. 
This  indicates  either  an  extreme  effort  of  accom- 
modation, and  may  be  thus  complained  of  when 
this  function  is  weakened  ;  or  disease  of  the  deep 
layers  of  the  retina. 

5.  Asthenopia. — Asthenopia  is  any  condition 
in  which  the  eyes  cannot  be  used  for  long  without 
fatigue,  pain,  or  other  symptoms. 


VISION,  DEFECTS  OF 


VITAL  STATISTICS  1S57 


Muscular  asthenopia  is  caused  by  difficully  in 
maintaining  the  convergence  of  the  visual  lines, 
and  is  commonest  in  myopia,  though  it  is  often  seen 
with  normal  refraction,  especially  in  youths  and 
young  adults.  It  causes,  besides  aching  of  the 
eyes,  '  confusion '  of  the  print,  and  sometimes 
double  vision.  In  slight  cases,  accompanying 
myopia,  partially  neutralising  concave  glasses, 
which  enable  the  book  to  be  held  at  a  greater  dis- 
tance, will  often  give  relief.  In  a  few  cases,  with 
cir  without  myopia,  spectacles,  consisting  of  prisms 
with  their  bases  inwards,  are  of  service,  by  lessen- 
ing the  convergence  necessary  for  vision  at  a 
given  distance.  In  high  degrees,  tenotomy  of  the 
external  rectus  is  called  for  (see  Strabismus). 
Asthenopia  may  also  be  caused  by  slight  vertical 
deviations  (upward  or  downward)  of  one  eye. 

Asthenopia  from  defiiicnt  accoiniiiodatioii  is  also 
shown  by  inability  to  read  for  long,  but  there  is 
no  '  moving  '  or  '  dancing  '  of  the  letters,  nor  any 
diplopia.  The  object  simply  becomes  '  misty  '  or 
'the  sight  goes'  for  a  time,  returning  when  the 
eyes  are  rested  for  a  few  minutes  ;  or  the  eyes  feel 
tired  and  hot,  and  ache.  Headache  and  other 
discomforts  may  follow  neglect  of  such  symptoms. 
It  is  commonest  in  hypermetropia  (asthenopia  from 
excessive  demand  on  accommodation)  ;  but  is  also 
seen  in  emmetropic,  and  even  in  slightly  myopic 
eyes,  if  the  tone  of  the  ciliary  muscle  is  low  (as- 
thenopia from  weakness  of  accommodation).  As- 
thenopic  symptoms  are  not  common  in  presbyopia. 

Neurasthenic  Asthenopia. — All  causes  of  asthen- 
opia are  more  effective  in  neurasthenic  persons,  and 
some  of  the  worst  cases  are  in  those  who  have  good 
range  of  accommodation,  and  no  ametropia.  Sen- 
sitiveness of  lids,  eyeball,  and  perhaps  retina,  may 
have  been  left  by  previous  styes,  phlyctenulae,  or 
follicular  granulations,  and  the  onset  of  symptoms 
often  dates  from  some  piece  of  eye-work  requiring 
strenuous  effort  ;  but  serious  breakdown  of  the  eyes 
seldom  occurs  unless  the  general  conditions  of 
neurasthenia — excitability  without  staying  power  — 
are  present. 

Retinal  Asthenopia. — Functional  exhaustion  of 
the  retina  or  optic  nerve  is  sometimes  seen  in  optic 
neuritis,  and  other  diseases  of  the  optic  nerve  ; 
sight  being  good,  but  becoming  duller  after  a  short 
period  of  use.  It  is  not,  on  the  whole,  an  important 
diagnostic  symptom.  E.  Nkttlesiiii'. 

VIS  MEDICATRIX  NATUR/E  (Lat.),  the 
healing  power  of  Nature. — An  expression  formerly 
much  used  to  indicate  the  tendency  of  wounds  and 
diseases  toward  spontaneous  recovery. 

VITAL  STATISTICS.— For  the  purposes  of 
public  health,  vital  statistics  are  concerned  mainly 
with  the  incidence  of  disease  and  death  upon  com- 
munities and  upon  different  fractions  of  communi- 
ties, and  with  the  renewing  of  population  by  births. 
Such  statistics  may  be  regarded  from  several  points 
of  view.  It  may  be  desired  to  investigate  the 
average  incidence  of  a  certain  disease,  or  a  group  of 
diseases,  upon  difterent  populations  or  different  sec- 
tions of  a  population  ;  sections  marked  out  by  race, 
locality,  occupation,  class,  age,  sex,  or  other 
selected  characteristic.  Or,  again,  one  disease  may 
be  compared  with  another  as  to  incidence  upon  the 
same  population.  From  yet  anf)ther  point  of  view 
inquiry  may  be  made  into  the  changing  incidence 
of  a  given  disease  upon  a  given  population  in  the 


course  of  time,  the  change  being  perhaps  progres- 
sive, perhaps  fluctuating  at  long  or  short  intervals, 
regular  or  irregular.  Thus  comparison  may  be 
made  between  the  various  seasons  of  the  year, 
between  one  year  and  another,  or  among  the 
averages  of  terms  of  years  ;  and  the  change  may 
prove  to  be  one  of  quantity,  or  quality,  or  both. 
By  patient  record  and  analysis  of  the  available  data, 
it  becomes  possible  to  learn  liow,  when,  inhere,  and 
wiwiii  a  givt-n  disease  attacks,  and  hence  to  obtain 
a  clue  to  the  further  problem  why  it  attacks,  and 
even  to  the  most  important  matter  of  all,  the  means 
of  prevention. 

The  materials  necessary  for  such  research  include, 
on  the  one  hand,  records  of  births,  deaths,  and 
sickness  ;  and,  on  the  other  hand,  accurate  infor- 
mation as  to  the  population  among  which  the  events 
so  recorded  have  happened. 

Population.  —  A  census  in  this  country  is  taken 
at  the  end  of  the  first  quarter  of  the  first  year  in 
each  decade.  Between  these  widely  distant  known 
points,  estimates  can  be  made  on  the  assumption 
that  the  rate  of  increase  is  uniform.  Thus,  if  P 
and  P'  be  the  numbers  enumerated  in  18S1  and 
1891  respectively,  the  rate  of  increase  in  ten  years  is 

£■  ,  in  one  year  therefore  \/^^  ,  in  a  quarter  of  a 

40  /p' 

year       p  •     For  the  sake  of  brevity  we  may  denote 

the  rate  of  annual  increase,  that  is  ^\/^  >  by  r,  and 

the  quarterly  rate  by  sj/r.  Then  the  estimate  at  the 
end  of  the  first  quarter  of  1882,  one  year  after  the 
census,  will  be  P  x  7-,  in  two  years  P  >  r  >  r  {  =  Vr'-), 
in  three  years  Pr',  and  so  on,  year  by  year,  till  we 
come  to  P  X  r'",  which  is  of  course  equal  to  P'. 
But  the  mid-year  population,  which  is  always 
adopted  as  the  basis  of  birth-rates  and  death-rates, 
will  be  in  advance  of  these  estimates  by  one 
quarter's  growth  :  P  x  ^r  in  1881,  P  x  x  in 
1882,  JV-  ■  ji/r  in  1883. 

Further  than  this,  it  is  assumed  that  the  popula- 
tion P'  of  1891  goes  on  increasing  at  exactly  the 
same  rate  as  the  population  P  of  1881  was  found  to 
have  done;  the  estimates  for  the  years  after  l8gr 
are  made  upon  the  old  data,  until  the  next  census 
again  gives  certainty.  The  estimate  for  the  mid- 
year 1891  is  P' X  <i  r,  for  1892  P' x  r  x  ti/r,  for 
1893  V'r'  ■  .)'r,  for  1 900  PV  x  ^r. 

In  practice,  the  values  of  P  and  P'  are  known 
from  the  published  census  returns,  and  the  use  of 
logarithms  makes  the  calculations  perfectly  simple. 
A  rougher  method,  sufficiently  accurate  for  small 
populations,  is  to  assume  that  the  increment  in  every 
year  is  one-tenth  of  that  recorded  in  the  ten  years, 
P'  -  P 

and  to  add    for  each  year.    It  is  obvious  that 

10 

if  the  rate  of  increase  as  explained  above  remains 
constani  the  result  will  only  be  accurate  about  the 
middle  of  the  decade,  the  increment  being  over- 
stated during  the  first  half,  and  understated  during 
the  second  ;  for,  as  the  population  is  increasing, 
P'  — P 

  bears  a  higher  ratio  to  P  than  it  does  to  P', 

10 

so  that  the  increment  in  1 88 1  is  made  to  be  rela- 
tively larger  than  that  in  1891. 

Sometimes  the  estimate  is  based  upon  other  data 
altogether,  by  adding  to  the  last  census-population 
the  so-called  '  natural  increase,'  that  is,  the  excess 
of  births  over  deaths,  it  being  assumed  that  there  is 
no  gain  or  loss  from  other  sources,  or  that  these 
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balance  each  other.  Experience  has  shown  that 
while  mathematical  estimates  are  tolerably  correct 
for  very  large  mixed  populations,  such  as  a  whole 
nation,  they  are  liable  to  error  in  proportion  to 
the  smallness  of  the  numbers  concerned.  In  towns 
the  growth  is  chiefly  marginal,  the  central  portion 
being  capable  of  little  increase  ;  and  the  growth, 
even  if  continued  uniformly,  may  be  outside  the 
more  or  less  arbitrary  boundaries  of  the  area  under 
consideration.  Fluctuations  of  trade  are  of  great 
moment  as  affecting  local  immigration  and  emigra- 
tion. In  many  instances  the  1891  estimates,  based 
upon  the  1 871  and  1 881  census,  were  proved  by  the 
census  of  1891  to  be  far  wide  of  the  mark.  Liver- 
pool, instead  of  increasing  as  had  been  supposed, 
was  found  to  have  actually  decreased,  and  the  popu- 
lation was  over-estimated  by  20  per  cent.  Salford 
was  over-estimated  by  27  per  cent.,  and  Newcastle 
under-estimated  by  1 1  per  cent.  For  at  least  five 
years  out  of  every  decade  local  birth-rates  and 
death-rates  are  liable  to  serious  error,  although 
their  untrustworthiness  will  usually  be  made  known 
either  by  persistent  abnormality  of  the  rates  them- 
selves, or  by  the  discrepant  results  of  local  observa- 
tions, such  as  influx  or  efflux  of  artisan  popu- 
lation, records  of  school  attendance,  inhabited 
houses,  &c. 

For  many  statistical  purposes,  much  further 
detail  is  required.  It  is  necessary  to  know  how 
many  there  are  of  each  sex,  of  each  group  of  ages, 
or  of  each  occupation,  for  the  tendency  to  sickness 
and  death  varies  greatly,  and  rates  may  need  to  be 
calculated  separately  for  each  class.  The  data  are 
supplied  by  the  census,  and  the  relative  propor- 
tions may  be  assumed  to  remain  unaltered  during 
the  intercensal  decade.  For  the  infant  population, 
however,  the  recorded  number  of  births  affords  a 
closer  estimate. 

Births  and  Deaths. —  Births  must  be  re- 
gistered within  six  weeks,  and  deaths  within  five 
days,  of  their  occurrence.  These  form  the  basis 
of  the  national  statistics  of  births  an^  deaths.  As 
regards  the  latter,  the  record  includes  not  only  the 
time  and  place  of  death,  but  also  the  age,  sex,  and 
place  of  residence  of  the  deceased,  the  causes 
(primary  and  secondary)  of  death,  and  their  dura- 
lion.  The  age  to  be  given  is  that  attained  at  the 
last  birthday  ;  if  less  than  one  year  it  should  be 
stated  in  months,  weeks,  days,  or  hours.  In  com- 
piling statistics  of  deaths  from  different  causes  only 
one  cause  can  be  accepted  for  each  death,  and 
when  two  or  more  are  recorded  it  is  usual  to  give 
precedence  to  '  zymotic  '  diseases  over  all  others,  to 
'  specific '  over  non-specific,  and  to  '  primary  '  over 
'  secondary '  causes.  Where  these  criteria  are  inde- 
cisive, priority  may  be  given  to  the  cause  men- 
tioned first  in  the  certificate.  '  Uncertified  '  deaths, 
in  which  no  certificate  is  given  either  by  a  registered 
Tiedical  practitioner  or  by  a  coroner,  were  in  1898 
I  '9  per  cent,  of  the  total  number.  A  large  propor- 
tion of  deaths  (in  towns  not  often  less  than  10 
per  cent.,  and  in  London  as  many  as  25  per  cent.) 
take  place  in  public  institutions,  such  as  hospitals, 
asylums,  and  workhouses.  These  ought  to  be 
credited  to  the  locality  of  former  residence,  which 
may  or  may  not  be  the  same  as  that  in  which  the 
institution  is  situated,  and  in  which,  therefore,  the 
deaths  are  registered. 

Still-births  are  not  registered  in  this  country  ; 
they  are  estimated  to  be  equal  to  about  4  per  cent, 
of  the  live  births.    Of  the  latter  rather  more  than 


4  per  cent,  are  illegitimate,  the  proportion  being 
greater  in  rural  than  in  urban  communities,  and 
declining  in  England  generally.  Over  103  males 
are  born  for  every  100  females,  but  owing  to  the 
higher  death-rate  among  male  infants  the  female 
population  exceeds  the  male  in  the  second  year  of 
life  and  at  all  later  ages. 

Rates.  -  Statistics  of  births  and  deaths  have  to 
be  considered  with  reference,  first,  to  the  magni- 
tude of  the  population  concerned,  and,  secondly,  to 
the  length  of  time  covered  by  the  record.  It  is 
convenient  to  adopt  fixed  standards  of  population 
and  time,  and  birth-rates  and  death-rates  are 
usually  stated  '  per  thousand  per  annum,'  that  is, 
as  the  number  of  such  events  among  each  thousand 
of  the  population  in  the  course  of  a  year.  The 
true  (astronomical)  year  has  365-24  days,  while  the 
statistics  of  births  and  deaths  will  usually  be  those 
of  364  days  (52  weeks)  or  365  days.  Hence  an 
adjustment  becomes  necessary  if  great  accuracy  be 
desired.  Thus,  if  the  record  of  a  '  year '  of  52 
weeks  give  a  death-rate  of  20'0  per  1,000  per 

annum,  the  true  death-rate  will  be  20"0  x  or 

364 

20-07.  Similarly,  birth-rates  and  death-rates  for 
fractions  of  a  year  are  stated  as  annual  rates  ;  they 
are  the  annual  rates  which  would  be  attained  if  the 
conditions  observed  during  the  period  in  question 
were  continued  unchanged  for  a  whole  year.  In 
general  terms,  if  n  be  the  number  of  days  during 
which  events  are  recorded,  the  rate  per  1,000  per 
annum  will  be 

No.  of  events  recorded  during  n 
Population  at  middle  of  year 

36; -24 
X  — 2  X  1 ,000. 
II 

Thus,  it  there  be  40  deaths  in  a  given  week  in  a 
population  of  100,000,  the  death-rate  for  that  week 

is    —  ° —  X  -365__54  ^  jjOOO,  that  is,  20-9  per  thou- 

100,000  7 
sand  per  annum. 

The  population  must  of  course  be  that  in  which 
the  events  happen,  neither  more  nor  less.  To  find 
the  death-rate  at  ages  between  10  and  15  years,  for 
instance,  we  must  take  as  our  basis,  not  the  whole 
population,  but  merely  the  number  of  persons  living 
at  those  ages  ;  the  deaths  at  ages  10  to  15  years 
must  be  compared  with  the  population  at  ages  10  to 
15  years. 

Birth-rate. — The  English  birth-rate  has  de- 
clined steadily  from  36-3  in  1876  to  29-4  in  1898. 
It  is  highest  in  districts  containing  the  largest 
proportion  of  young  married  people,  and  high, 
therefore,  in  towns  which  are  rapidly  growing  by 
influx  of  young  adult  persons.  In  prosperous  mining 
districts,  local  birth-rates  of  40  or  50  are  not  un- 
common. Although  birth-rates  are  always  cal- 
culated on  the  whole  population  regardless  of  age 
or  sex,  it  ought  to  be  remembered  that  the  popula- 
tion more  immediately  concerned  is  that  of  married 
women  under  45  years  of  age,  and  that  a  com- 
munity containing  an  unusually  large  or  unusually 
small  proportion  of  such  persons  may  be  expected 
to  have  a  correspondingly  abnormal  birth-rate. 

Death-rate. — Death-rates  may  be  calculated 
for  a  community  as  a  whole,  or  for  a  particular 
class  or  section  of  a  community  ;  and  with  regard 
to  deaths  from  all  causes,  or  deaths  from  one  cause 
or  group  of  causes  only. 

The  English  death-rate  has  materially  declined 
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during  the  last  twenty  years,  and,  on  the  whole, 
more  rapidly  among  females  than  among  males. 


Mean  Annual  Death-rates  in 

Years 

-  ■  — 

Both  Sexes 

Males 

Females 

1841—50 

22  '4 



231 

1851-60 

22*2 

23-1 

21  '4 

1861-70 

22 '4 

23 -6 

21  3 

1871-80 

21  3 

22  *6 

20  0 

1881-90 

191 

20  2 

18 -o 

1891-95 

187 

19-8 

177  ' 

1896 

1 

i8-i 

i 

I6-I 

1897 

17-4 

18 -6 

t6'3 

1898 

17 '6 

187 

16 -6 

The  decline  has  not  been  free  from  interruptions, 
and,  indeed,  after  reaching  a  minimum  in  1S94  there 
has  since  been  an  increase  as  the  table  shows. 

In  infancy  and  in  old  age  the  tendency  to  death 
is  high,  the  minimum  being  at  ages  between  10 
and  15  years.  The  following  table  gives  the  mean 
annual  rates  in  England  and  Wales  for  the  decades 
1871-80  and  1881-90  : 


Both  Sexes 

Males 

Females 

Ages 

1871-S0 

1881-90 

1871-B0 

1881-90 

1871-80 

1881-90 

0-5 
5-10 
10-15 
15-20 
20-25 
25-35 
35-45 
45-55 
SS-65 
65-75 
Over  75 

63-  1 
6-4 
37 
5 '3 

70 
8-9 
126 
177 

31 '5 

64-  9 
161 -6 

56-8 
5-3 
30 
4 '4 
5-6 
7'S 
II -4 
171 

31  3 
647 

1537 

68-  1 

67 
37 

5 '2 

7  3 
9 '3 
137 
20  'O 
34-8 

69-  6 
i69'i 

617 

5 '3 

2'9 

4'3 
57 
77 
1 2 '3 

i9'3 
347 

70 '2 
162 '2 

58-1 
6-2 

3  7 
5 '4 
6-8 
8-6 
II-6 
15-6 
28-5 
60 -8 
155-8 

52-0 
5  3 
31 
4 '4 
5 '5 
7 '3 
io'5 
iS'o 
28  4 
6o-i 
147  3 

All  ages 

21 '4 

19-1 

227 

20 '2 

201 

18 -o 

The  comparison  of  these  two  decades  shows  that 
in  both  the  death-rate  was  lower  among  females 
than  among  males,  not  only  at  all  ages  taken 
together,  but  also  at  each  group  of  ages  separately, 
except  in  the  second  decade  of  life.  It  shows,  too, 
that  the  general  death-rate  had  declined  in  both 
sexes,  and  that  the  decline  was  shared  by  almost 
all  of  the  age-groups,  although  much  more  marked 
at  the  earlier  ages. 

It  is  usual  to  state  the  '  infant  mortality  '  in  a 
different  way,  taking  advantage  of  the  accurate 
statistics  of  births  as  a  basis  of  population,  and  thus 
avoiding  the  uncertainty  of  estimates.  The  infant 
mortality  is  therefore 

No.  of  deaths  under  one  year 
No.  of  deaths  during  year     ^  1,000. 

It  is  not  comparable  with  death-rates  at  other 
ages,  for  it  is  not  calculated  upon  a  mean  popula- 
tion. It  is  higher  in  towns  than  in  the  country, 
and  among  males  than  among  females.    For  the 


decade  1 87 1 -80  the  mean  infant  mortality  was 
149 — that  of  males  being  163  and  females  134.  It 
declined  to  142  in  the  decade  1 88 1 -90,  but  has  on 
the  average  exceeded  150  in  the  decade  1891-1900, 
the  exact  figures  for  which  cannot  yet  be  stated. 

Notwithstanding  the  high  mortality  among 
infants,  a  high  Ijirth-rate  does  not  usually  carry 
with  it  a  high  general  death-rate,  but  rather  the 
reverse.  It  implies  a  large  proportion  of  young 
adults  in  the  population  as  parents,  and  also  a 
large  proportion  of  children  who  have  passed  the 
period  of  early  infancy.  Among  these  groups  the 
death-rate  is  low,  as  is  evident  from  the  foregoing 
table,  and  as  a  net  result  the  excess  of  infant  popu- 
lation is  more  than  balanced  by  the  excess  at  ages 
of  low  mortality. 

The  age-constitution  of  the  population  ought 
always  to  be  borne  in  mind  as  a  possible  source  of 
fallacy  in  comparing  crude  death-rates.  Extreme 
instances  are  met  with  in  dealing  with  selected 
populations — for  example,  the  pui)lic  services.  The 
death-rate  among  soldiers  stationed  in  the  United 
Kingdom  was  6-9  during  the  decade  1881-90,  and 
4'9  in  the  quinquennium  1891-95.  In  order  to 
form  an  opinion  whether  these  rates  are  high  or  low, 
comparison  must  be  made  with  the  standard  death- 
rate  among  males  of  military  ages,  and  not  with 
that  of  a  community  containing  women,  children, 
and  old  people.  Reference  has  already  been  made 
to  the  differences  in  age-constitution  between  urban 
and  rural  communities,  and  between  one  town  and 
another.  From  census-data  it  is  possible  to  cal- 
culate a  '  factor,'  or  number,  by  which  the  crude 
death-rate  may  be  multiplied  if  it  be  desired  to 
nullify  the  effect  of  a  local  age-  and  sex-distribution, 
differing  from  that  of  the  country  at  large.  The 
'corrected  death-rate'  so  obtained  represents  that 
which  would  prevail  under  local  conditions  if  the 
local  population  had  the  same  composition,  as 
regards  age  and  sex,  as  that  of  the  kingdom  as  a 
whole.  For  the  decade  1881-90  the  crude  death- 
rate  for  Lancashire  was  22-4,  and  for  Huntingdon- 
shire l6'4  ;  the  corrected  death-rates  for  these 
counties  were  13 -9  and  24^2,  the  respective  '  factors' 
being  0-84948  and  i -07589.  Rural  districts  usually 
contain  an  unduly  large  proportion  of  young  and 
old  persons,  with  comparatively  few  young  adults, 
and  the  factor  for  correction  is  less  than  unity  ; 
but  most  towns  contain  an  excess  at  those  ages  at 
which  mortality  ought  to  be  low,  and  the  factor  in 
all  such  cases  is  greater  than  unity.  Corrected 
death-rates  enable  us  to  compare  the  mortality  of 
different  towns  upon  equal  terms,  and  the  com- 
parison is  further  facilitated  by  calling  the  death- 
rate  of  the  whole  country  1,000,  and  stating  the 
'  comparative  mortality  figure '  of  each  town  in 
terms  of  this.    The  calculation  is  simple. 

Corrected  local  death-rate  • 

C.M.F.  =  . — r   cr  1  r~  x  1,000. 

Ueath-rate  01  whole  country 

Life-Tables. — The  death-toll  at  each  age  being 
known,  it  is  possible  to  construct  a  life-table — that 
is,  to  estimate  the  gradually  diminishing  number 
who  would  survive  at  the  end  of  each  successive 
age-period,  out  of,  say,  a  million  born. 

The  following  data  are  taken  from  life-tables  con- 
structed by  Dr.  Ogle  (1871-80)  and  Dr.  Tatham 
{1881-90).  The  chance  of  survival  at  each  age  and 
in  both  tables  is  greater  among  females  than  among 
males.  The  later  table  shows  a  greater  number  of 
survivors  than  the  other  at  every  age  up  to  83  in 
males,  and  85  in  females. 
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Males 

Females 

Survivors  out  of 
million  born 

a 

Expectation  of  life 

Survivors  out  of  a 
million  born 

Expectation  of  life 

Age 

1871-80 

1881-90 

1871-80 

I 88 I -90 

1871-80 

1881-90 

1871-80 

1881-90  j 

o 

lO 

20 

30 
40 

5° 
60 
70 
80 
90 

lOO 

1,000,000 

708,990 

680,033 

630,038 

563.077 

476,980 
365,011 
222,056 

77.354 
8,015 
82 

1 ,000,000 
733.477 
712,555 
669,279 
604,923 

0  ^  / .  "oV 
398,400 
238,632 
80,023 
6,786 
30 

41-4 

J  7  '6 

39 '4 
32-1 

25 '3 

18-9 

131 
8-3 
4-8 
27 
1-6 

437 

AO  'O 

40 '3 
32-5 
25 '4 
18 -8 
129 
8-0 

4-5 
2-4 

1'2 

j  1,000,000 
738,382 
707,949 
658,418 

596.113 
1  520,901 
422,835 
277,225 
108,935 
i  14,225 
225 

1 ,000,000 
766, 151 
744.321 
700,049 
638,912 
564,299 
457,682 
299,220 
114.536 
13,418 

157 

44 '6 
4.0 '8 

417 

34 '4 
27 '5 

20  7 

I4'2 

9'o 

5'2 

2-9 

1-6 

47 '2 

42 '4 
34-8 
27 '6 
20 '6 
I4"i 
8-8 
5'o 
2-8 

The  calculation  may  be  carried  a  step  farther, 
and  an  estimate  made  of  the  '  expectation  of  life  '  at 
each  age — that  is,  of  the  average  number  of  years 
which  persons  who  have  reached  that  age  will  live. 
It  has  already  been  stated  that  while  the  death-rate 
as  a  whole  is  decreasing,  the  decrease  is  mainly  in 
the  earlier  age-groups.  Accordingly,  we  find  on 
comparing  the  two  life-tables,  that  while  the  expec- 
tation of  life  is  greater  under  the  new  table  than 
under  the  old  at  all  early  ages,  it  is  actually  less  at 


general  death-rate.  Thus  whooping-cough  and 
measles  kill  few  except  in  early  childhood,  while 
cancer  kills  few  except  in  later  adult  life,  and 
phthisis  is  most  destructive  in  early  adult  life. 

As  regards  sex,  similar  disproportion  may  be  met 
with.  The  majority  of  diseases  cause  a  higher 
mortality  among  males,  the  principal  exceptions 
being  diphtheria,  whooping-cough,  cancer,  and,  of 
course,  the  diseases  connected  with  parturition. 
Cancer  is  nearly  twice  as  common  among  females  as 


Mean.  Annual  Death- Rates,  1881-90, — England  and  Wales, 


Ages 

Small- 
pox 

Measles 

Scarlet 
Fever 

Enteric 
Fever 

Whoop- 
ing-cough 

Diph- 
theria 

Diar- 
rhoea 

Cancer 

Phthi- 
sis 

Heart- 
Disease 
&c. 

Respira- 
tory 
Diseases 

Urinary 
Diseases 

^^5 

•08 

313 

I '67 

■13 

3 '37 

•69 

4 '35 

•02 



•54 

•13 

12-97 

•19 

5-10 

■03 

•27 

76 

•18 

•^3 

■42 

■05 

•01 

•29 

■IS 

•83 

-09 

10-15 

•03 

"02 

•15 

■21 

■00 

■10 

■02 

■01 

■52 

•26 

•21 

•06 

15-20 

•04 

■01 

•04 

•29 

■00 

■04 

■02 

"02 

I '55 

■33 

■31 

■09 

20-25 

■06 

■01 

■03 

■28 

■00 

•02 

■02 

■04 

2  32 

•36 

■44 

■14 

25-35 

•06 

•01 

•02 

•23 

■00 

■02 

•04 

■13 

2^90 

•59 

•78 

23 

35-45 

■04 

00 

"OI 

•18 

■00 

■02 

■06 

•58 

3'i3 

I '35 

I -61 

■44 

45-55 

■03 

00 

•00 

•16 

■00 

■01 

■II 

I '55 

274 

2-57 

3'i7 

73 

55-65 

•02 

•00 

•00 

•14 

■00 

■02 

■30 

2^87 

2'17 

571 

7-10 

1-36 

65-75 

•02 

•00 

•00 

■II 

■00 

02 

■91 

4^i6 

1-36 

12  20 

15-08 

2-69 

Over  75 

■02 

■00 

■00 

■06 

00 

01 

2-58 

4 '30 

o'52 

18  ^86 

29-09 

4'i7 

ages  over  forty-five  years,  in  each  sex.  The  ex- 
pectation at  birth  is  also  termed  the  '  mean  dura- 
tion of  life,'  and  at  later  ages  the  '  mean  after-life- 
time.' Owing  to  the  high  death-rate  among  young 
children,  the  expectation  is  greater  at  three  years  of 
age  than  it. is  at  birth  ;  thenceforward  it  declines  un- 
interruptedly. The  detailed  1881-90  life-table  shows 
that  out  of  a  given  number  of  males  born,  exactly 
half  survive  between  51  and  52  years  of  age  ;  and  this 
has  been  termed  the  '  probable  duration  of  life.' 
?"or  females  it  is  between  56  and  57  years. 

Causes  of  Death. — So  far  only  total  death- 
rates  have  been  considered,  without  distinction  of 
cause.  If  the  incidence  of  the  general  death-rate 
upon  different  ages  and  sexes  is  unequal,  that  of 
single  diseases  or  natural  groups  of  diseases  is  still 
more  so.  Each  disease  has  its  characteristic  curve 
of  age-mortality  ;  and  for  obvious  reasons  this  curve 
is  almost  always  more  intense  than  that  of  the 


among  males,  while  in  deaths  from  violence  there 
is  a  still  greater  inequality  in  the  opposite  direction. 
These  are  extreme  instances ;  but  in  comparing 
different  local  or  specialised  death-rates  with  each 
other  or  with  a  standard,  it  is  necessary  to  bear  in 
mind  that  the  comparison  is  only  legitimate  on  the 
assumption  that  there  is  no  material  difference  with 
regard  to  age-  and  sex-constitution. 

The  following  table  shows  the  progressive  changes 
during  the  last  thirty  years  in  the  mortality  attri- 
buted to  certain  causes. 

The  possibility  of  altered  nomenclature  of  disease, 
as  well  as  altered  environment,  must  be  taken  into 
account  in  interpreting  these  changes ;  and  as 
regards  some  of  the  zymotic  diseases,  the  occurrence 
of  epidemic  variations  in  quantity  and  quality,  at 
long  or  short  intervals,  makes  it  difficult  to  measure 
their  average  incidence  against  that  of  the  more 
equable  causes  of  death,  or  to  compare  the  course 
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of  the  death-rate  of  one  zymotic  disease  with  that 
of  another  upon  anything  like  equal  terms  (see 
Periodicity  in  Disease).  It  is  a  disputed 
point  whether  the  ominous  increase  in  the  mortality 

Mean  Animal  Death-Kates. — England  and 
Wales. 


Cause  of  Death 

1861-70 

1871-80 

1881-90 

1891-95 

omall-pox  . 

—  

Measles 

0-44 

0-38 

0-44 

0*41 

Sctirlct  Fever 

0  97 

0  72 

o'i8 

Typhus 

o"o6 

0"02 

0*00 

Enteric  Fever 

o'33 

0"20 

0*17 

Whooping-cough 

o'53 

o'Si 

o'45 

0*40 

Diphtheria  . 

o-i8 

0'I2 

o"i6 

0*25 

Diarrhoea  . 

0-97 

o'92 

o"66 

o'63 

Cancer 

o'39 

0-47 

o"59 

0-71 

Phthisis 

2-49 

2'I3 

i'74 

1-46 

Heart-Diseases,  &c.  . 

105 

I '34 

1-58 

1-68 

Respiratory  Diseases . 

3-36 

3"74 

3 '59 

3'68 

Urinary  Diseases 

0-27 

o'35 

o'43 

o'45 

Violence 

o'77 

0-74 

0-65 

0-56 

All  Causes 

«-5 

21-4 

19-1 

18-74 

attributed  to  cancer  is  real,  or  only  due  to  the 
better  diagnosis  of  cases  which  in  former  years 
would  have  been  assigned  to  other  causes. 

Density  of  Population. — Even  apart  from 
any  correction  for  age-  and  sex-distribution,  the 
death-rate  is  generally  higher  in  urban  than  in  rural 
districts.  In  both  it  is  declining,  but  as  the  fall  is 
more  rapid  in  the  former  the  difference  is  growing 
less. 

England  and  Wales.  —  U?'l>an  and  Rural 
Death- Rates,  1861-90. 


Years 

Persons 

per 
Square 
Mile 

Death-rate  per  i.ooo  living 

England 
and 
Wales 

Town 
Districts 

Country 
Districts 

1861-70 

365 

22-5 

24-8 

197 

1871-80 

416 

21-4 

23-1 

19-0 

1881-90 

470 

191 

20-3 

17  "3 

The  average  density  in  1891  was  500  persons  per 
mile,  or  o-8  per  acre.  If  below  this  average,  the 
density  seems  to  have  little  influence  upon  the 
death-rate  ;  but  if  above  it,  the  increasing  density 
is  in  general  associated  with  increasing  death-rate. 
But  the  density  per  acre  or  per  square  mile  is  a 
very  crude  measure  of  the  overcrowding  which  is 
hygienically  most  important.  In  a  sparsely  popu- 
lated district  there  may  still  be  overcrowding  of 
villages,  of  alleys,  of  houses,  or  of  single  rooms. 
Sheffield  is  said  to  have  rather  less  than  17  persons 
per  acre,  but  this  bare  average  goes  for  little,  since 
in  one  registration  sub-district  the  density  is  249 
per  acre,  and  in  another  0'5  only.  In  London  the 
death-rate  among  the  better  class  of  many-storeyed 
'  model  dwellings '  was  found  to  be  lower  than 
the  average,  notwithstanding  a  more  than  tenfold 
greater  density  per  acre.  Farr  held  that,  other 
things  being  equal,  the  death-rate  varies  as  the 
twelfth  root  of  the  density  of  the  population  ;  the 
very  necessary  proviso  makes  the  formula  difficult 
of  practical  application  in  a  given  case. 


Each  of  the  principal  zymotic  diseases  causes,  on 
the  whole,  higher  mortality  in  urban  than  in  rural 
districts.  Observations  of  a  narrower  kind,  having 
regard  to  crowding  of  tenements,  indicate  that 
phthisis,  respiratory  diseases,  and  infant  mortality 
are  also  conspicuously  increased. 

Mortality  as  aflFected  by  Occupation. — 
Here  we  have  to  do  with  a  selected  population — 
selected  sometimes  (e.g.  miners)  on  account  of 
robust  health,  sometimes  by  unfitness  for  other 
pursuits.  In  all  cases  the  age-  and  sex-distriljution 
differ  widely  from  that  of  a  general  population,  and 
comparison  has  to  be  made  after  correction  for  this. 
Such  a  comparison  upon  equal  terms  has  been  made 
by  Tatham  (Siippl.  to  the  $S'h  Ann.  Rep.  of  the 
Reg. -Gen.)  with  regard  to  a  large  number  of  trades. 
The  following  may  serve  as  examples  :  — 

Comparative  Mortality  according  to  Occupation. 


Industry 


3  oj  I  C 


All  Males 

192 

224 

44 

29 

132 

1,000 

Agriculture 

106 

115 

24 

17 

S3 

602 

Coal-Mininc; 

97 

269 

67 

30 

17 

120 

Wool  . 

191 

256 

100 

45 

21 

131 

Plumbers  . 

217 

131 

84 

22 

142 

1,120 

Cotton 

202 

338 

114 

42 

25 

152 

1,141 

Innkeepers 

259 

287 

160 

90 

201 

193 

1,642 

Earthenware 

333 

668 

123 

63 

32 

227 

1,706 

File-makers 

402 

423 

212 

124 

36 

204 

1,810 

Dock  Labourers 

325 

564 

114 

68 

26 

236 

1,829 

The  comparative  mortality  figure  is  lowest  (533) 
among  the  clergy,  and  much  higher  (966)  among 
medical  men. 

Sickness.— Statistics  of  sickness  are  very  in- 
complete. Those  arising  out  of  the  compulsory 
notification  of  certain  infectious  diseases  are  pub- 
lished annually  by  the  Local  Government  Board, 
and  in  local  reports.  Their  chief  statistical  value 
at  present  is  the  measure  which  they  afford  of  the 
local  and  periodic  fluctuations  in  diffusion  and  case- 
mortality  of  each  disease  separately.  Statistics  of 
hospitals,  asylums,  and  poor-law  practice  are  useful, 
though  fragmentary  ;  and  the  records  of  the  public 
services  and  of  '  Friendly  Societies  '  have  yielded 
valualile  results.  All  these  have  reference  to 
'  selected  populations,'  and  are  not  strictly  relevant 
to  average  communities.  For  example,  it  is  unsafe 
to  draw  conclusions  as  to  the  comparative  age- 
incidence  of  enteric  fever  from  hospital  data,  for 
there  is  no  assurance  that  the  cases  in  hospital  are 
a  fair  sample  of  those  outside  in  severity  or  in  age- 
distribution. 

It  has  been  estimated  that  in  a  given  community 
there  will  be  about  two  weeks  of  sickness  per  head 
per  annum,  or  aVjout  two  to  three  years  of  continuous 
illness  for  each  death.  The  incidence  of  sickness, 
unlike  that  of  births  or  deaths,  has  to  be  considered 
with  regard  to  degree  and  duration,  so  that  the  data, 
such  as  they  are,  scarcely  lend  themselves  to  state- 
ment in  the  ordinary  form  of  rates. 

Statistical  Tests  of  Sanitary  Condition. 
It  has  become  customary  to  regard  certain  statistical 
data  as  proof  of  the  healthiness  or  unhealthiness  of 
a  locality,  in  the  sense  of  prevalent  impurity  of  air, 
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water,  soil,  or  dwellings.  Chief  among  these  in 
popular  appreciation  are  the  general  death-rate,  and 
the  zymotic  death-rale.  The  former  is,  upon  the 
whole,  a  fairly  trustworthy  index  of  sanitary  con- 
dition, but  is  liable  to  fallacy  if  the  figures  be  small, 
or  if  the  population  be  not  accurately  known,  or  if 
the  age-  and  sex-distribution  be  abnormal,  or,  lastly, 
if  care  be  not  taken  to  exclude  deaths  of  strangers 
and  to  include  deaths  of  residents  dying  outside  the 
district.  Further,  purely  local  death-rates  for  limited 
periods  of  time  are  liable  to  disturbance  by  epi- 
demics of  a  kind  not  dependent  upon  insanitary 
conditions. 

The  zymotic  death-rate  is  of  little  constant  signi- 
ficance in  this  respect.  It  is  made  up  of  the  com- 
bined death-rales  of  the  '  seven  principal  zymotic 
diseases,'  of  which  four  (small-pox,  measles,  whoop- 
ing-cough, and  scarlet  fever)  have  little  claim  to 
rank  as  filth-diseases,  although  the  others  (enteric 
fever,  typhus,  diphtheria,  and  diarrhoea)  have  a 
much  more  direct  significance. 

An  excessive  infant  mortality  may  be  due  to 
diarrhoea  and  other  diseases  attributable  to  filth - 
conditions,  but  may  also  be  accounted  for  by 
maternal  neglect,  or  by  epidemics  of  measles  or 
whooping-cough.  With  equal  reason  the  death- 
rates  from  phthisis  and  from  respiratory  diseases 
deserve  to  be  taken  into  account. 

The  mean  age  at  death,  obtained  by  adding 
together  the  ages  of  those  who  die,  and  dividing 
by  the  number  of  deaths,  is  often  cited  as  evidence 
of  longevity,  but  has  very  little  significance.  It 
depends  largely  upon  the  age-distribution  of  the 
population  ;  if  there  are  many  young  children  it  will 
be  low.  By  far  the  best  criterion  of  longevity  is,  of 
course,  the  expectation  of  life,  which  can  only  be 
accurately  ascertained  from  a  life-table.  Approxi- 
mately it  may  be  found  by  Farr's  formula  x  = 

?^??-f  ''^°)  •*  being  the  expectation  of  life,  B  the 

birth-rate,  and  D  the  death-rate. 

B.  A.  Whitelegge. 

VITILIGO. — See  Leucodermia,  p.  1256. 

VITILIGOIDEA  [vititltis,  a  spotted  calf).— A 
term  once  applied  to  the  disease  now  known  as 
xanthoma  and  xanthelasma.    See  Xanthoma. 

VITTEL,  in  the  Vosges,  France. — Earthy 
mineral  waters.    See  Mineral  Waters. 

VOCAL  FREMITUS.— The  sensation  of  vibra- 
tion conveyed  to  the  hand  when  applied  over  any 
part  of  the  respiratory  organs  during  vocalisation. 
It  is  felt  in  health,  but  presents  various  modifica- 
tions in  disease.    See  Physical  Examination. 

VOCAL  RESONANCE.— The  sound  heard  on 
auscultation  over  certain  parts  of  the  respiratory 
organs,  during  vocalisation,  both  in  health  and  in 
certain  forms  of  disease.  See  Physical  Examina- 
tion. 

VOICE,  Disorders  of.— Synon.  :  Fr.  Troubles 
de  la  Voix  ;  Ger.  Storungen  der  Stimme. 

Introduction. — Voice  is  the  sound  produced 
in  the  larynx  by  air  driven  from  the  lungs  through 
the  rima  glottidis,  modified  in  accordance  with 
acoustic  laws  in  the  upper  air-passages.  Vocalisa- 
tion is  a  function  needing  for  its  perfect  production 
a  healthy  condition  of  the  respiratory  muscles,  of 


the  lungs,  trachea,  and  larynx,  of  the  pharyngeal, 
oral,  and  nasal  cavities,  and  of  the  nerves  and 
nervous  centres  on  which  these  parts  depend  for 
their  isolated  or  co-ordinated  muscular  movements 
and  their  normal  sensitiveness.  For  the  production 
of  the  simplest  vocal  tone  the  cords  must  be  free  to 
approximate  within  a  line  of  one  another,  while  the 
co-ordinated  action  of  a  large  number  of  muscles  is 
required,  to  regulate  their  tension  and  that  of  the 
walls  of  the  air-passages,  to  modify  the  form  of  the 
latter,  and  to  produce  the  current  of  air. 

Acoustically  the  organ  of  the  voice  must  be  re- 
garded as  a  combined  reed  and  pipe  ;  and  for  the 
production  of  a  perfect  note  it  is  necessary  that  the 
pipe  should  be  in  perfect  unison  with  the  reed. 
This  unison  depends  not  only  on  the  shape  of  the 
various  cavities,  but  on  the  relative  rigidity  or  flexi- 
bility, and  the  tension  of  their  walls  ;  every  varia- 
tion in  the  number,  size,  or  form  of  vibrations  of 
the  vocal  cords,  effected  by  the  intrinsic  laryngeal 
muscles,  calling  for  similar  modifications  of  the 
shape,  size,  and  tension  of  the  consonating  cavities. 

The  word  'voice,' when  used  alone,  always  im- 
plies the  presence  of  a  musical  tone  (periodic  vibra- 
tions), but  sound  sufficient  for  every  purpose  of 
speech  and  articulation  may  be  produced  without  a 
musical  tone.  This  is  the  ivhispei-ing  voice,  caused 
by  the  rustling  of  air  through  the  half-open  rima  and 
relaxed  air-passages.  To  this  condition — absence 
of  musical  tone  in  the  voice — the  term  aphonia  is 
applied,  and  it  must  be  distinguished  from  the 
actual  inability  to  produce  sound,  which  we  see 
after  tracheotomy,  where,  in  the  effort  to  speak, 
the  organs  of  articulation  and  sound  are  seen  to 
move,  but  neither  noise  nor  musical  sound  is  heard. 

Pathological  Relations. — The  morbid  modi- 
fications of  vocalisation  are  necessarily  numerous, 
in  proportion  to  its  complexity  and  the  number  of 
parts  concerned  in  its  production  ;  but  it  may  be 
generally  stated  that,  in  consequence  of  disease  or 
perverted  action  in  any  of  these  parts,  the  voice 
may  be  altered  either  ( I )  in  loudness  or  force  (size 
of  sound-waves)  ;  (2)  in  pitch,  or  relative  height  of 
its  note  (rate  of  sound-waves)  ;  or  (3)  in  quality 
(shape  of  sound-waves).  And  even  before  there 
is  obvious  change  in  any  of  these  respects,  the 
power  of  passing  rapidly  and  easily  from  one  pitch 
to  another,  constituting  melody,  may  be  seriously 
impaired.  The  morbid  alterations  of  the  voice  in 
these  several  directions  will  now  be  discussed  ;  and 
brief  reference  will  also  be  made  to  (4)  stammering 
of  the  vocal  cords  ;  (5)  aphonia  ;  and  (6)  the  vocal 
signs  in  the  chest. 

1.  Changes  In  Force. — The  voice  is  weakened 
in  every  disease  which  lowers  the  general  muscular 
tone,  or  depresses  the  nervous  system.  The  gradual 
change  is  well  seen  in  phthisis  without  laryngeal 
affection,  where  at  last  even  the  effort  to  approxi- 
mate the  vocal  cords  is  too  much  for  the  patient, 
and  he  speaks  in  only  a  whispering  voice.  In  the 
same  way  painful  affections  of  any  of  the  parts 
enumerated  above,  interfering  with  muscular  effort, 
weaken  the  voice.  Speaking  generally,  mere  dimi- 
nished loudness  of  the  voice  depends  usually  on 
general  rather  than  on  laryngeal  disease. 

2.  Alterations  In  Pitch. — The  note  of  ordi- 
nary speech  may  be  habitually  raised  or  lowered, 
and  the  range  of  the  singing  voice  may  be  seriously 
limited.  The  note  of  the  voice  depends  primarily 
on  the  rate  of  vibration  of  the  vocal  cords  ;  and  this 
is  the  mean  result  of  the  tension,  the  length,  the 
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density,  and  the  thickness  of  the  cords  at  the  time 
the  tone  is  produced,  and  the  force  of  the  current 
of  air  sent  through  the  rima.  Structural  changes, 
therefore,  in  any  one  of  these  respects,  will  alter 
the  pitch  of  the  voice  ;  and  change  in  the  ordinary 
vocal  note  is  usually  to  be  referred  either  to  an 
affection  of  the  tensor  muscles  of  the  larynx,  or  to 
structural  change  in  the  mucous  membrane  covering 
the  cords  or  in  the  cords  themselves.  Lowering  of 
the  pitch  of  the  speaking  and  of  the  range  of  the 
singing  voice  occurs  with  any  condition  which  re- 
laxes the  mucous  membrane,  weakens  the  nervous 
and  muscular  systems,  or  makes  the  tense  condi- 
tion of  the  vocal  cords  and  the  consonating  cavities 
[lainful.  Paralysis  of  the  intrinsic  muscles,  which 
admits  of  the  approach  of  the  vocal  cords  but  inter- 
feres with  their  tension  and  density,  affects  the 
pitch  as  well  as  the  quality,  the  voice  being  rough 
and  deep  in  the  paresis  of  the  external  tensors 
(superior  laryngeal  nerve). 

The  imperceptible  transition  from  the  '  chest  '  to 
the  '  falsetto  '  voice,  in  which,  while  the  condition  of 
the  vocal  cords  is  suddenly  altered,  the  form  of  the 
larynx,  trachea,  and  other  consonating  cavities  is 
simultaneously  changed,  requires  a  perfect  control 
of  the  vocal  organs,  attained  only  by  accomplished 
vocalists.  On  this  change  of  register  occurring  in- 
voluntarily, the  cracked  voice  in  speaking  is  the 
result ;  and beingreferable  toimperfect  co-ordination, 
it  is  common  in  males  about  puberty,  when  the 
form  of  the  larynx  is  changing,  or  may  even  persist 
occasionally  throughout  life.  A  curious  affection  of 
the  pitch  of  the  voice,  in  speaking,  when  two  tones 
of  different  pitch  are  simultaneously  produced  (diplo- 
phonia),  appears  to  depend  on  the  division  of  the 
rima  into  an  anterior  and  posterior  opening,  either 
by  small  morbid  growths,  strings  of  mucus,  or 
irregular  action  of  the  muscles. 

3.  Change  of  Quality. — The  quality  of  the 
voice  is  affected  by  every  alteration,  either  in  the 
cords  or  in  the  consonating  cavities,  the  purity  and 
character  of  the  tone  being  liable  to  numerous 
modifications,  until,  the  musical  note  disappear- 
ing entirely,  mere  noise  (aphonia  or  whispering) 
remains. 

Hoarseness. — Hoarseness  and  huskiness,  a  com- 
bination of  whispering  and  a  badly  sustained  musical 
note,  imply  imperfect  and  irregular  approximation 
of  the  vocal  cords.  Over-exertion  of  the  voice, 
catarrh,  &c. ,  produce  it  temporarily,  giving  rise  to 
irregular  tension  of  the  cords,  to  shreds  of  mucus, 
and  to  swellings  of  the  mucous  lining,  which  inter- 
fere with  their  regular  approximation  ;  while  all 
changes  short  of  those  which  absolutely  prevent  the 
closure  of  the  cords  may  cause  it  as  a  persistent 
phenomenon.  To  the  larynx  itself  we  look,  there- 
fore, for  the  source  of  persistent  hoarseness.  Among 
the  pathological  conditions  of  which  hoarseness  is 
a  symptom  are  chronic  swelling  of  the  mucous 
membrane,  general  or  local,  interfering  with  the 
closure  of  the  rima  ;  exudation  or  ulceration,  and 
therefore  inflammation,  simple,  specific,  or  diphthe- 
ritic ;  neoplasms  ;  old  cicatricial  contractions  ;  para- 
lysis of  the  adductors  of  one  cord,  which  necessitates 
the  crossing  of  the  normal  cord  beyond  the  median 
line  to  meet  its  fellow,  as  well  as  other  forms  of 
paralysis  ;  and  fixing  of  one  vocal  cord  by  ankylosis 
of  the  crico-arytfenoid  joint.  The  paralysis  may,  of 
course,  depend  on  disease  of  the  nervous  centres,  on 
the  nerves  themselves,  or  on  pressure  by  intratho- 
racic or  other  tumours  on  the  nerve-trunks.  Hoarse- 


ness, short  of  aphonia,  is  also  a  symptom  of  general 
exhaustion,  as  seen  in  phthisis  and  cholera. 

The  character  of  the  speaking  voice  is  also  altered 
by  any  change  in  the  resonating  cavities.  Thus  the 
voice  is  said  to  have  a  nasal  twang  when  the  upper 
pharyngeal  and  nasal  cavities  are  not  completely 
shut  off  in  vocalisation  ;  while,  on  the  other  hand, 
olxstruction  in  the  nares,  preventing  the  passage  of 
the  air  through  them  and  the  formation  of  the  nasal 
consonant  sounds,  is  popularly,  though  wrongly, 
called  'speaking  through  the  nose."  If  the  ob- 
struction be  situated  in  front  of  the  nares,  the  sounds 
can  be  produced,  but  not  continued  ;  if  the  ob- 
struction be  in  the  upper  pharynx,  or  at  the  back  of 
the  nares,  they  cannot  be  produced  at  all.  When 
with  obstruction  in  the  nares  there  is  swelling  of 
the  pharynx  and  the  soft  palate,  the  voice  assumes 
the  character  so  familiar  in  cases  of  quinsy. 

Changes  in  the  walls  of  the  chest  and  the  pectoral 
cavities  also  alter  the  character  of  the  voice,  the 
hollow  voice  of  the  emaciated  phthisical  patient 
illustrating  this.  The  phonation,  on  inspiration,  of 
spasmodic  croup  and  of  child-crowing  or  laryngis- 
mus stridulus  must  be  referred  to  as  the  result  of 
spasm  of  the  vocal  cords,  though  this  involuntary 
function  hardly  comes  within  the  definition  of 
'  voice,'  which  term  should  be  limited  to  sound 
produced  in  the  vocal  organs  to  establish  communi- 
cation Ijetween  living  beings. 

4.  Stammering  of  the  Vocal  Cords.— 
Spasm  and  defective  co-ordination  are  the  source 
of  this  peculiar  affection  of  the  voice,  in  which 
there  are  sudden  interruptions  of  the  voice 
without  affection  of  the  articulation  (Prosser 
James). 

5.  Aphonia. — The  various  modifications  of  voice 
hitherto  considered  only  occur  where  the  vocal 
cords  are  free  to  meet  more  or  less  perfectly. 
Aphonia,  or  complete  loss  of  the  musical  tone, 
occurs  where  the  cords  cannot  meet.  Among  the 
conditions  which  will  prevent  the  approximation  of 
the  cords  and  cause  aphonia  are  paralysis  or  paresis 
of  the  adductor  muscles,  on  whatever  cause  it  may 
depend  ;  fixation  of  the  cords  by  cicatricial  con- 
tractions, or  by  ankylosis  of  the  crico-arytasnoid 
joints  ;  their  destruction  by  ulceration  ;  any  painful 
affection  which  makes  the  patient  unconsciously  rest 
them  ;  or  coating  with  false  membrane.  But  hy  far 
the  most  frequent  cause  of  this  aphonia  is  the  abro- 
gation or  perversion  of  the  will,  occurring  in  the 
morbid  mental  condition  of  hysteria  or  other  nervous 
disease ;  perfect  power  of  phonation  existing,  but 
the  patient,  for  months  or  years,  declining  to  exer- 
cise the  power,  or  to  make  the  necessary  effort. 
The  intimate  relations  of  the  voice  to  the  higher 
functions  of  the  brain  would  lead  us  to  expect  that 
it  would  be  influenced  by  the  emotions.  Thus  we 
have  a  person  hoarse  with  rage,  speechless  with 
terror,  &c.  ;  and  the  origin  of  these  cases  of  nervous 
aphonia  is  frequently  some  sudden  emotion,  causing 
loss  of  control  over  the  voice.  Ziemssen  believes 
that,  even  where  the  vocal  cords  cannot  meet,  by 
a  great  effort  the  patient  may  produce  a  hoarse, 
monotonous  tone  by  vicarious  vibrations  of  the 
ventricular  bands. 

Treatment. — The  local  treatment  of  the  various 
diseases  of  the  respiratory  organs  which  give  rise  to 
disorders  of  the  voice  is  fully  discussed  in  the 
several  articles  on  these  subjects  (see  Larynx,  Dis- 
eases of;  Stammering  ;  Pharynx,  Diseases  of ; 
Trachea,  Diseases  of).     The  general  treatment 
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will  depend  upon  the  constitutional  state.  See 
Hysteria  ;  and  Phthisis. 

6.  Vocal  Signs  in  Chest.  Some  consideration 
must  be  given  to  the  changes  in  the  voice  which  are 
audible  when  the  stethoscope  is  applied  to  the 
chest.  Normally  the  vibrations  of  the  vocal  cords 
are  conveyed  to  the  ear  applied  to  the  chest  by 
propagation  along  the  contained  air,  the  rigid 
portions  of  the  air-chambers,  and  the  thoracic  walls, 
the  voice  being  heard  as  a  feeble,  buzzing,  musical 
tone.  This  sound  is  weakened  when  the  original 
tone  is  weakened  by  laryngeal  disease  ;  when  fluid 
is  interposed  between  the  lung  and  the  chest-wall ; 
and  when  the  bronchial  tubes  are  obstructed  by 
secretions  or  other  cause,  preventing  the  conveyance 
of  the  vibrations.  The  sound  may,  on  the  con- 
trary, be  exaggerated,  giving  rise  to  the  phenomena 
of  h7-oncliopho7iy,  amphoric  voice,  and  cTgophony. 
Bronchophony  is  simple  increase  in  the  vocal  reso- 
nance, and  is  heard  under  the  same  conditions 
which  give  rise  to  bronchial  breathing,  that  is,  over 
lung  consolidated  by  exudation  or  condensed  by 
compression,  and  over  cavities  with  solid  walls. 
The  term  pectoriloquy  is  commonly  applied  to  ex- 
cessive bronchophony,  but  Bristowe  limited  it  to 
those  instances  in  which  not  only  the  laryngeal  tone, 
but  the  articulate  sounds  produced  in  the  mouth, 
are  conveyed  back  to  the  chest,  and  thence  through 
the  chest-wall  to  the  ear.  Amphoric  voice  (a?iiphoro- 
phony)  is  the  term  applied  where  the  vocal  resonance 
is  not  only  increased,  but  acquires  a  metallic  ring, 
from  the  addition  of  a  consonant  tone  acquired  in 
large  cavities  of  the  lungs.  This  is  sometimes 
heard  in  a  marked  degree  in  pneumothorax,  though 
in  other  cases  of  the  same  disease  the  vocal  reso- 
nance may  be  absent  or  greatly  diminished. 

ALgophony  is  heard  where  there  is  a  thin  layer  of 
fluid  between  the  ear  and  the  lung,  as  in  small 
eff"usions  or  at  the  margin  of  larger  effusions.  It  is 
a  bleating,  tremulous  tone,  supposed  by  Stone  to 
result  from  the  interposed  fluid  preventing  the  funda- 
mental note-vibrations  from  reaching  the  ear,  while 
it  permits  the  finer  and  closer  vibrations  of  harmonics 
to  penetrate.  The  same  sound  may  be  heard  in 
some  cases  of  consolidation  of  the  lung.  See  Phy- 
sical Examination.      Thomas  J.  Walker. 

Percy  Kidd. 

VOLVULUS  [volva,  I  roll).— A  form  of  intes- 
tinal obstruction  in  which  the  bowel  is  bent  or 
twisted  on  itself.    See  Intestinal  Obstruction. 

VOMICA  (vomo,  I  vomit,  I  cast  up).  — Synon.  : 
Fr.  Vomiqiie  ;  Ger.  Lungengeschwiir. 

Definition. — A  term  applicable  to  all  ulcerative 
spaces  in  the  lung  in  open  communication  with 
bronchi.    See  Cavity. 

VOMIT  :  Examination  of  Vomited  Mat- 
ters.— Vomited  matters  may  consist  either  of  sub- 
stances present  in  the  stomach  when  vomiting 
begins,  or  of  substances  entering  it  during  the  pro- 
cess. Those  present  in  the  stomach  when  vomiting 
begins  include  articles  of  food  and  drink,  drugs, 
poisons,  or  other  ingesta,  more  or  less  altered  by 
digestion  or  fermentation  ;  saliva,  epithelium, 
mucus,  pus,  or  blood  from  the  nasal  passages, 
mouth,  pharynx,  or  oesophagus ;  fluid  or  mucus 
secreted  by  the  stomach  itself,  epithelium-cells, 
casts  of  tubules,  or  even  shreds  of  gastric  mucous 
membrane,  blood  more  or  less  altered  proceeding 
from  the  walls  of  the  stomach,  cells  or  small  pieces 


from  morbid  growths  ;  fungi,  as  torulse  and  sar- 
cinre  ;  parasitic  worms  ;  bile  ;  pancreatic  juice  ;  pus 
from  abscess  of  the  stomach  or  liver  ;  or  fasculent 
matter  from  the  intestine.  During  vomiting  much 
saliva  may  be  swallowed ;  and  bile,  pancreatic 
juice,  pus  or  fosces,  not  originally  present  in  the 
stomach,  may  be  pressed  into  it  by  the  straining. 
Eft'usion  of  blood  into  its  cavity  may  also  be  caused 
by  the  efforts  of  retching. 

Method  of  Examination. — In  examining  the 
vomited  matters  it  is  advisable,  first,  to  separate 
the  larger  pieces  of  undigested  food  by  filtering  the 
vomit  through  canvas  or  muslin. 

The  solid  residue  may  be  investigated  by  washing 
the  larger  pieces  and  tearing  them  up,  or  making 
sections  of  them,  so  that  their  nature  may  be  ascer- 
tained. Partially  digested  curd  is  sometimes  not 
very  easy  to  recognise.  If  a  large  quantity  of  milk 
have  been  drunk  at  one  time,  the  curd  which  it 
forms  in  the  stomach  may,  when  vomited,  have  the 
appearance  of  a  piece  of  thick,  dense,  grey  felt. 

The  filtrate  should  be  put  into  a  conical  glass 
and  allowed  to  settle.  The  reaction  of  the  fluid  is 
to  be  ascertained  by  litmus  paper.  For  the  methods 
of  identifying  the  various  acids — hydrochloric,  lactic, 
acetic,  butyric,  &c.  — and  other  volatile  substances, 
see  Stomach,  Examination  of,  p.  1591. 

To  ascertain  the  presence  of  pepsin  in  the  vomit 
we  add  to  it  its  own  bulk  of  dilute  hydrochloric 
acid  (ten  minims  of  diluted  hydrochloric  acid,  B.P., 
to  an  ounce  of  water)  and  a  flock  of  fibrin  or  a 
piece  of  hard-boiled  white  of  egg  ;  let  it  stand  for 
several  hours  in  a  warm  place  ;  and  then  see 
whether  or  not  the  fibrin  or  albumen  is  dissolved. 

To  test  for  trypsin,  we  proceed  in  the  same 
manner,  but  use  the  vomit  without  the  addition  of 
acid  ;  and  if  it  be  already  acid,  neutralise  it  with 
bicarbonate  of  sodium. 

To  test  for  rennet,  we  add  some  neutralised 
filtrate  to  some  neutral  milk,  and  let  the  mixture 
stand  at  98°  for  half  an  hour.  If  rennet  is  present 
coagulation  will  occur. 

To  test  the  vomit  for  peptone,  we  must  put  some 
of  it  into  a  small  dialyser,  and  let  it  stand  for  some 
hours.  We  then  add  to  the  water  in  which  the 
dialyser  has  stood  solution  of  corrosive  sublimate, 
which  gives  a  precipitate  with  peptones  ;  or  some 
liquor  potassK  and  a  drop  of  very  dilute  solution 
of  sulphate  of  copper,  which  gives  a  precipitate  dis- 
solving on  shaking,  and  forming  a  rose-red  solution, 
changing  to  purple  when  more  copper  is  added. 

Bile  is  tested  for  in  the  filtered  liquid  by  Gmelin's 
and  Pettenkofer's  tests. 

Forbloodin  the  vomit,  see  H.-ematemesis,  p.  620. 

If  the  vomited  matter  be  too  thick  to  allow  the 
sediment  to  subside,  a  little  of  it  should  be  mixed 
with  some  distilled  water  and  allowed  to  settle.  A 
drop  of  the  sediment  is  then  to  be  examined  micro- 
scopically ;  and  the  examination  is  facilitated  by 
adding  to  one  specimen  a  drop  of  iodine-solution, 
and  to  another  a  drop  of  aniline  red  or  blue  solu- 
tion. The  substances  most  likely  to  occur  are  par- 
tially digested  fibres  of  voluntary  or  involuntary 
muscle,  elastic  fibres,  connective-tissue  bundles 
from  meat  in  the  food,  spiral  fibres  and  green 
chlorophyll-granules  from  vegetables,  starch- 
granules  (stained  blue  by  iodine),  toruloe  or  sarcinae, 
blood-corpuscles,  leucocytes,  scaly  epithelium  from 
the  mouth,  cylindrical  epithelium  from  the  stomach, 
and  casts  of  the  gastric  follicles — sometimes  fibrin- 
ous, sometimes  composed  of  cells  and  granules 
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which  take  up  the  aniline  colour  and  are  thus  ren- 
dered more  easily  visible. 

Poisons  in  vomited  matters  must  be  searched  for 
by  special  chemical  methods. 

Clinical  and  Pathological  Indications. — 
If  the  vomited  food  be  unchanged,  or  but  little 
changed,  it  indicates  either  that  the  vomiting  has 
occurred  soon  after  a  meal,  or  that  the  secretion  of 
gastric  juice  is  deficient  either  in  quantity  or  in 
quality.  The  food  is  usually  comparatively  little 
changed  in  nervous  vomiting,  or  in  cancer  of  the 
cardiac  extremity  of  the  stomach.  In  vomiting 
from  cancer  of  the  pylorus,  or  duodenal  ulceration, 
the  food  is  much  more  digested,  as  it  remains  much 
longer  in  the  stomach.  If  undigested  food  be 
vomited  some  hours  after  a  meal,  the  vomit  should 
be  examined  in  order  to  ascertain  whether  pepsin 
or  acid  be  deficient.  Complete  absence  of  hydro- 
chloric acid  has  been  observed  in  cases  of  cancer 
and  amyloid  degeneration  of  the  stomach,  and  a 
deficiency  of  this  acid  has  been  found  experi- 
mentally in  acute  anremic  and  febrile  conditions. 
Abnormal  acidity  from  fermentation  of  saccharine 
or  farinaceous  articles  of  food,  and  the  consequent 
production  of  acetic,  lactic,  and  butyric  acids, 
occurs  in  chronic  catarrhal  conditions.  In  some 
cases  of  gastric  catarrh  starch  appears  to  undergo  a 
mucous  fermentation,  and  large  quantities  of  glairy 
material  are  formed.  When  fermentation  has  gone 
on  to  a  great  extent,  the  vomit  may  have  a  yeasty 
look,  and  should  then  be  examined  for  sarcin:v  and 
torulre.  See  Sarcina  ;  Torula  ;  and  Stomach, 
Dilatation  of,  p.  1595. 

Sometimes  large  quantities  of  a  watery  fluid  are 
vomited.  This  is  occasionally  alkaline  or  neutral, 
contains  potassium  sulpho-cyanide,  and  digests 
starch.  It  consists  of  saliva,  which  has  been 
secreted  abundantly  on  account  of  reflex  irritation 
arising  from  the  stomach,  and  swallowed.  At 
other  times  it  is  strongly  acid,  and  appears  to  be 
secreted  by  the  stomach.  Sometimes  the  vomit 
appears  to  be  a  mixture  of  both  of  these  fluids. 
Such  vomiting  may  occur  from  nervous  disturbance 
of  the  stomach,  Init  may  be  symptomatic  also  of 
catarrh,  ulcer,  or  cancer.  Mucus  in  the  vomit  in- 
dicates catarrh  of  the  gastric  mucous  membrane  ; 
and  the  more  acute  the  inflammation,  the  more 
leucocytes  occur  in  the  mucus.  Bile  may  be  vomited 
pure,  in  the  form  of  a  tasteless  golden-yellow  sub- 
stance like  yolk  of  egg,  from  the  action  of  poisons, 
but  this  rarely  happens.  Vomiting  of  bile,  more 
or  less  green  and  diluted,  or  mixed  with  digestive 
secretions  or  food,  occurs  as  a  symptom  in  conges- 
tion of  the  liver  ;  but  it  may  take  place  in  all  kinds 
of  vomiting,  whatever  its  cause.  Large  quantities 
of  bile,  mixed  with  the  secretions  from  the  mouth 
and  stomach,  and  forming  a  grass-green  liquid 
(vomitus  lErtigiiiostts),  may  be  vomited  in  perito- 
nitis and  cerebral  affections.  The  writer  has  also 
observed  this  character  of  vomit  in  opium-eaters. 
Constant  absence  of  bile,  when  vomiting  is  per- 
sistent, points  to  pyloric  stenosis.  Pus  may  get 
into  vomit  from  the  bursting  of  an  abscess  in  the 
mouth  or  tonsils  ;  it  sometimes,  though  rarely,  may 
arise  from  an  abscess  in  the  walls  of  the  stomach  ; 
but  it  is  more  likely  to  come  from  abscess  of  the 
liver.  Blood  vomited  in  large  quantity,  and  of  a 
bright  red  colour,  usually  indicates  ulceration  of 
the  stomach  or  cirrhosis  of  the  liver.  More  or  less 
altered,  and  in  smaller  quantity,  it  occurs  in  the 
diseases  just  mentioned,  and  also  in  cancer  and 


yellow  fever  (see  H.'EMATEMESIS,  p.  620  ;  and 
Yellow  Fever).  It  may  also  be  present  in 
hysterical  persons  who  have  swallowed  blood, 
obtained  from  external  sources,  or  by  sucking 
hollow  teeth.  Cancer-cells  in  the  vomited  matters 
are  diagnostic  of  the  presence  of  malignant  disease. 

T.  Lauder  Brunton. 

VOMITING  (Lai.  vomo).  —  Synon.  :  Fr. 
]'omissement  ;  Ger.  ErbrecJioi. 

Definition.  —  Forcible  expulsion  of  the  con- 
tents of  the  stomach  through  the  oesophagus. 

/Etiology  and  Pathology. — Two  things  are 
necessary  in  vomiting,  namely,  squeezing  of  the 
stomach,  and  relaxation  of  its  cardiac  orifice. 
Although  the  muscular  fibres  of  the  stomach  itself 
may  contract  under  the  action  of  emetics,  they  seem 
to  be  unable  to  expel  its  contents  unless  aided  bv 
external  pressure,  for  when  the  muscles  of  the  abdo- 
men are  cut  across  vomiting  does  not  occur.  When 
the  diaphragm  and  abdominal  muscles  are  para- 
lysed, vomiting  is  impossible,  though  the  stomach 
may  be  in  active  movement.  The  stomach  is  not 
necessary  to  vomiting,  which  will  occur  when  that 
organ  is  excised,  and  a  simple  bladder  tied  in  its 
place ;  but  when  the  stomach  is  present,  mere 
pressure  upon  it  by  the  diaphragm  and  abdominal 
muscles,  as  in  coughing,  does  not  expel  its  contents. 
In  vomiting,  the  contents  of  the  stomach  are 
squeezed  out  of  it  by  the  mechanical  pressure  of  the 
diaphragm  and  abdominal  parietes  contracting 
simultaneously.  When  these  muscles  contract,  if 
the  cardiac  orifice  of  the  stomach  remains  closed, 
an  ineft'ectual  effort  at  vomiting,  or  retching, 
occurs  ;  but  if  the  cardiac  orifice  dilate,  the  gastric 
contents  are  expelled.  The  cardiac  orifice  is  re- 
laxed by  means  of  the  longitudinal  fibres,  which 
run  along  the  under  end  of  the  oesophagus  below 
the  diaphragm,  and  then  radiate  completely  over 
the  stomach.  When  they  contract  they  dilate  the 
cardiac  orifice,  and  at  the  same  time  aid  the  evacua- 
tion of  the  stomach  by  drawing  the  whole  viscus 
towards  the  diaphragm.  In  the  act  of  vomiting, 
then,  the  simultaneous  contraction  of  three  sets  of 
muscles  is  required:  (l)  of  the  diaphragm,  (2)  of 
the  af)dominal  wall,  and  (3)  of  the  muscular  fibres 
just  mentioned  in  the  stomach  itself.  The  move- 
ments of  these  muscles  are  co-ordinated  by  a  ner- 
vous centre,  situated  in  the  floor  of  the  fourth 
ventricle  in  the  medulla  oblongata.  This  centre  is 
closely  associated  with,  though  of  course  not  identi- 
cal with,  the  respiratory  centre.  The  motor  im- 
pulses from  this  centre  are  sent  to  the  abdominal 
muscles,  diaphragm,  stomach,  and  oesophagus,  by 
the  intercostal,  phrenic,  and  pneumogastric  nerves 
respectively.  The  reasons  for  supposing  that  the 
nervous  centre  for  vomiting  is  closely  associated 
with  the  respiratory  centre,  are  that  the  movements 
of  vomiting  are  modified  respiratory  movements, 
that  emetics  excite  the  respiratory  centre,  and  that 
their  action  is  usually  preceded  by  increased  respi- 
ratory movement,  while  depression  of  the  activity 
of  the  respiratory  centre  stops  vomiting.  When 
the  blood  is  rendered  very  arterial  l)y  exces- 
sive respiration,  a  condition  of  apncea,  in  which  no 
need  of  respiration  is  felt,  and  no  respiratory 
movements  are  made,  is  produced  ;  but  if  emetics 
are  then  injected  into  the  veins,  respiration  not  only 
becomes  more  frequent,  but  apnoea  can  no  longer 
be  induced,  unless  the  activity  of  the  respiratory 
centre  be  lowered  by  narcotics. 
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The  vomiting  centre  is  usually  excited  to  action 
by  irritation  of  certain  afferent  nerves.  These  may 
act  either  directly  upon  it,  or  through  the  medium 
of  the  brain.  The  nerves  of  special  sense  act 
through  the  brain.  The  sight  of  a  disgusting 
object,  a  disagreeable  stench,  or  an  unpleasant 
taste,  may  excite  vomiting,  and  it  may  also  be  pro- 
duced by  the  simple  thought  of  such  subjects.  A 
blow  on  the  head,  or  inflammation  of  the  brain  or 
its  membranes,  also  excites  vomiting.  According 
to  Budge,  the  cerebral  centres  for  the  movements 
of  the  stomach  are  in  the  right  corpus  striatum,  and 
especially  in  the  right  optic  thalamus.  When  these 
parts  are  irritated  the  stomach  moves.  Irritation 
of  the  corresponding  parts  on  the  left  side  of  the 
brain  does  not  affect  the  stomach.  Vomiting  occurs 
in  certain  cerebral  conditions,  either  affecting  the 
brain  itself  or  its  membranes,  such  as  cancer  or 
tubercle  of  the  brain,  apoplexy,  cerebellar  hsemor- 
rhage,  softening  of  the  cerebral  substance,  some- 
times encephalitis,  poisoning  by  narcotics,  melan- 
cholia, profuse  hcemorrhage,  or  tubercular  meningitis. 
It  is  also  one  of  the  symptoms  of  Meniere's  disease 
of  the  semicircular  canals.  It  also  occurs  in  various 
diseases,  in  which,  however,  it  is  difficult  to  say 
whether  the  vomiting  be  due  to  direct  affection  of 
the  brain  itself,  or  to  reflex  action  upon  it  from 
other  organs.  Such  diseases  are  typhus,  plague, 
yellow  fever,  cholera,  and  the  cold  stage  of  ague. 
Very  painful  impressions  on  sensory  nerves  through- 
out the  body  may  excite  vomiting.  This  is  seen  in 
cases  of  loose  cartilages  in  the  knee,  in  dislocation 
of  a  joint,  or  in  a  painful  wound  or  operation. 
Here,  also,  it  is  uncertain  whether  the  vomiting  be 
produced  through  a  direct  connection  of  sensory 
nerves  with  the  vomiting  centre,  or  whether  the 
irritation  acts  indirectly  through  the  cerebrum. 

Certain  afferent  nerves  appear  to  have  a  more 
direct  connection  with  the  vomiting  centre  than 
others,  and  these  require  special  consideration  :  — 

1.  Branches  of  the  glosso-pharyngeal  nerve  to 
the  soft  palate,  the  root  of  the  tongue,  and  the 
pharynx. — These  parts  have  a  very  close  connec- 
tion with  the  vomiting  centre,  and  tickling  them 
with  the  finger  or  with  a  feather  is  one  of  the 
readiest  means  of  inducing  vomiting. 

We  find  vomiting  occurring  in  inflammation  of 
the  soft  palate  or  tonsils,  and  also  of  the  pharynx, 
especially  in  children. 

2.  The  nerves  of  the  stomach.  — The  sensory 
nerves  of  the  stomach  are  chiefly  branches  of  the 
vagi,  but  they  belong  partly  also  to  the  sympathetic 
system.  When  the  vagi  are  cut,  vomiting  becomes 
difficult,  but  efforts  at  retching  occur,  and  the 
writer  has  seen  vomiting  take  place  from  the  action 
of  emetics  after  section  of  the  vagi.  It  is  therefore 
evident  that  irritation  of  the  stomach  produces 
vomiting  reflexly  through  other  nerves  than  the 
vagi.  Vomiting  may  occur  from  irritant  substances 
in  the  stomach,  whether  introduced  into  the  stomach, 
or  formed  within  it  ;  from  irritation  within  the 
stomach,  due  to  an  inflamed  or  irritated  condition 
of  its  walls  ;  or  from  mechanical  pressure,  from 
without  or  from  within.  Thus  it  may  occur  from 
the  presence  of  undigested  food,  from  irritating 
substances  produced  by  imperfect  digestion,  or  from 
irritant  poisons  within  the  stomach.  It  may  be 
due  to  catarrh  or  congestion  of  the  mucous  mem- 
brane itself,  to  softening  of  the  mucous  membrane, 
or  to  ulcer  or  cancer  in  the  gastric  wall.  It  may  be 
produced  by  extreme  distension  of  the  stomach  by 


gas,  liquids,  or  solids  ;  by  compression  of  a  part  of 
it  within  the  body,  as  in  hernia  of  the  stomach  ;  or 
by  the  pressure  of  a  tumour  upon  it.  It  may  be 
caused  by  violent  compression  externally  with  the 
hands  ;  by  the  pressure  of  a  too  tightly  laced  corset ; 
by  the  pressure  against  the  abdominal  walls  of  hard 
tools  or  benches  in  certain  trades.  It  frequently 
occurs  in  cough,  especially  the  cough  of  phthisis  ; 
but  here  it  is  probable  that  the  vomiting  is  due 
partly  to  the  violent  compression  between  the 
diaphragm  and  abdominal  walls,  and  partly  to  the 
congestion  of  the  vessels  which  the  continued  in- 
terruption of  the  circulation  during  the  fit  of  cough- 
ing brings  on. 

3.  The  nerves  of  the  liver  and  gall-dticts.  — 
These  consist  chiefly  of  branches  of  the  vagus  and 
sympathetic.  From  irritation  of  them  vomiting 
occurs  in  hepatitis,  or  during  the  passage  of  a 
biliary  calculus.  It  is  from  irritation  of  these 
branches,  also,  that  vomiting  may  occur  in  pleurisy 
of  the  right  side,  the  congestion  of  the  pleura  on 
the  upper  surface  of  the  diaphragm  having  led  to 
congestive  changes  in  the  liver. 

4.  Intestinal  nerves.  —  Ligature  of  the  intestine 
in  animals  produces  vomiting,  which  is  arrested  by 
dividing  the  nerves  passing  from  the  ligatured  parts. 
In  man  it  is  the  almost  invariable  accompaniment 
of  strangulated  hernia  or  intussusception,  and  it 
may  even  occur  in  obstruction  of  the  bowel  by  fsecal 
matters  in  cases  of  obstinate  constipation.  It  also 
takes  place  in  peritonitis  from  irritation  of  these 
nerves. 

5.  The  renal  nerves.  — Vomiting  occurs  from 
irritation  of  these  nerves,  as  by  calculi  in  the  pelvis 
of  the  kidney  or  passing  down  the  ureter,  and  also 
in  nephritis. 

6.  Vesical  nerves. — In  cystitis  vomiting  occurs. 
It  may  possibly  be  due,  however,  not  to  irritation 
of  the  vesical  nerves,  but  to  extension  of  inflamma- 
tion to  neighbouring  parts. 

7.  Uterine  nerves.  —  Irritation  of  these  nerves  is 
one  of  the  commonest  causes  of  reflex  vomiting. 
It  may  be  produced  in  animals  on  irritation  of  the 
uterine  plexus,  and  occurs  in  the  human  subject 
during  pregnancy  or  in  metritis. 

8.  Ovarian  nei-ves. — Vomiting  is  a  symptom  of 
inflammation  of  the  ovaries. 

9.  The  nerves  of  the  testicle. — A  blow  on  this 
organ  tends  very  readily  to  produce  nausea  and 
vomiting. 

The  cause  of  vomiting  in  sea-sickness  is  uncer- 
tain ;  but  it  appears  to  the  writer  to  be  partly  due 
to  the  condition  of  the  nerve-centres,  and  partly  to 
that  of  the  viscera.    See  Sea-Sickness. 

Treatment. — The  treatment  of  vomiting  is  to 
be  directed  to  two  ends — (l)  to  remove  the  cause  if 
possible  ;  and  (2)  to  lessen  the  irritability  of  the 
vomiting  centre.  The  chief  drugs  which  lessen  the 
irritability  of  the  vomiting  centre  are  opium,  mor- 
phine, bromide  of  potassium,  chloral  hydrate,  and 
probably,  also,  hj'drocyanic  acid  and  belladonna. 
Strychnine  and  small  doses  of  ipecacuanha  are  also 
useful  in  vomiting,  and  they  probalily  owe  their 
power  to  their  action  on  the  vomiting  centre. 
Most  of  these  drugs  have  a  local  sedative  action  on 
the  stomach,  and  therefore  it  is  advantageous  to 
give  them  by  the  mouth  when  possible.  Even 
when  the  stomach  is  very  irritable,  they  may  be 
retained  by  giving  them  in  a  concentrated  form. 
When  the  stomach  will  not  retain  them,  they  must 
be'  given  by  the  rectum  or  by  subcutaneous  injec- 
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lion.  In  sea-sickness  the  effect  of  the  position  of 
the  head  is  sometimes  very  marked,  and  the  vomit- 
ing may  occasionally  be  arrested  completely  by  re- 
moving all  pillows  and  putting  the  head  on  a  level 
with,  or  rather  lower  than,  the  body. 

In  cases  of  disease  of  the  brain  or  its  membranes, 
where  it  is  difficult  or  impossible  to  remove  the 
cause,  we  must  try  to  lessen  the  congestion  by 
means  of  leeches  and  cold  applications  to  the  head  ; 
and  also  to  soothe  the  vomiting  centre  by  diluted 
hydrocyanic  acid,  or  by  bromide  of  potassium.  At 
the  same  time,  however,  considerable  benefit  is 
obtained  from  the  use  of  remedies  which  act  locally 
on  the  stomach,  these  seeming  to  have  some  reflex 
effect  upon  the  vomiting  centre.  One  of  the  most 
useful  is  ice,  which  may  be  constantly  sucked,  and 
also  swallowed  in  small  lumps.  Where  the  vomit- 
ing is  dependent  on  the  action  of  the  poisons 
circulating  in  the  blood,  as  in  the  later  stages  of 
contracting  kidney,  we  must  endeavour  to  eliminate 
these  by  increasing  the  action  of  the  kidneys  and 
of  the  skin.  In  vomiting  dependent  on  inflamma- 
tion of  the  mouth  and  fauces,  we  lessen  the  irrita- 
bility by  soothing  or  astringent  gargles,  confections, 
or  glycerine.  A  confection  or  glycerine  is  often 
better  than  a  gargle,  inasmuch  as  it  remains  longer 
attached  to  the  parts,  and  thus  exercises  a  more 
prolonged  effect  upon  them.  When  vomiting  is 
due  to  irritant  substances  in  the  cavity  of  the 
stomach,  such  as  indigestible  food,  and  acrid  fluids 
or  poisons,  it  is  best  treated  by  evacuating  them. 
A  large  draught  of  lukewarm  water,  alone  or  mixed 
with  a  teaspoonful  of  mustard,  is  one  of  the  best 
means.  Large  draughts  of  warm  water  alone,  even 
if  they  are  not  ejected,  may  give  relief  by  diluting 
the  acrid  substances  in  the  stomach  so  much  as  to 
prevent  their  irritating  the  mucous  membrane.  In 
this  way  they  sometimes  relieve  sick-headaches. 
It  is  of  great  importance  sometimes,  not  only  to 
prevent  the  formation  of  acrid  substances  by  slow 
and  imperfect  digestion,  but  to  prevent  the  me- 
chanical irritation  of  the  mucous  membrane  by 
undigested  food.  For  example,  we  not  infrequently 
notice  that  sickness  and  vomiting  will  occur  in 
susceptible  individuals  after  meals  containing  such 
substances  as  are  not  only  slowly  digested,  but  are 
swallowed  in  lumps.  Examples  of  these  are  un- 
cooked apples  and  cheese,  or  even  potatoes,  espe- 
cially when  imperfectly  boiled  or  new.  These 
articles,  instead  of  being  crushed  to  a  powder  by 
the  teeth,  are  swallowed  in  lumps  of  considerable 
size,  and  apparently,  instead  of  passing  the  pylorus, 
are  retained  in  the  stomach,  and,  partly  by  the 
mechanical  irritation,  and  partly  by  their  giving 
rise  to  acrid  products,  cause  sickness.  Milk,  when 
swallowed  in  large  draughts,  or  when  there  is  too 
much  acidity  in  the  stomach,  instead  of  falling  in 
fine  fiakes  will  coagulate  in  large  lumps,  which  have 
an  effect  similar  to  that  of  cheese.  To  prevent  this 
it  is  advisable  to  mix  the  milk  with  soda-water  or 
lime-water,  or  to  take  it,  as  in  the  whey-cure,  by 
sipping. 

When  vomiting  is  due  to  slow  or  imperfect 
digestion,  which  allows  decomposition  or  fermenta- 
tion of  food  to  take  place  in  the  stomach,  it  may 
l)e  arrested  by  improving  the  digestion.  Thus  five 
grains  of  calomel,  by  acting  on  the  stomach  through 
the  liver,  may  arrest  vomiting  ;  and  tincture  of 
walnut  (the  active  principle  of  which,  juglandin,  is 
an  hepatic  stimulant)  has  also  been  recommended. 
I'epsin  also,  by  facilitating  digestion,  may  prevent 


vomiting  ;  and  bitters,  such  as  calumba,  may  do  so 
by  preventing  putrefaction  or  fermentation. 

When  decomposition  or  fermentation  of  food, 
with  formation  of  acrid  or  irritating  products,  has 
once  set  in,  it  may  continue  a  long  time,  as  the 
organisms  which  cause  it  remain  constantly  in  the 
stomach,  and  renew  the  process  in  every  fresh 
supply  of  food.  It  may  be  stopped  by  antiseptics. 
Where  the  vomited  matters  are  frothy  and  yeasty- 
looking,  the  sulphurous  acid  of  the  Pharmacopoeia, 
in  doses  of  one  fluid  drachm,  diluted  with  half  a 
wine-glassful  of  water,  often  arrests  such  vomiting 
like  a  charm.  Creosote  has  a  similar  action,  but 
possibly  has  some  additional  action  on  the  nervous 
system,  as  it  is  useful  even  in  cases  where  the 
vomiting  does  not  appear  to  be  due  to  decomposi- 
tion of  food.  In  dilatation  of  the  stomach  these 
antiseptics  may  fail,  and  the  best  results  are  obtained 
by  washing  out  the  stomach  by  a  syphon-apparatus. 
See  Lavage. 

For  the  treatment  of  irritant  poisoning,  see 
Poisons. 

When  the  mucous  membrane  of  the  stomach 
itself  is  inflamed  or  irritated,  we  must  try  to  lessen 
the  irritation.  The  best  drugs  for  this  purpose  are 
ice,  diluted  hydrocyanic  acid,  opium,  and  bismuth. 
The  insoluble  salts  of  bismuth,  and  especially  the 
subnitrate,  are  to  be  preferred  to  the  solutions ; 
and  it  is  advisable  to  combine  them  with  magnesia, 
potash,  soda,  or  carbonate  of  lime,  according  to 
the  condition  of  the  intestines,  preferring  the  mag- 
nesia when  the  bowels  are  confined,  and  carbonate 
of  lime  when  they  are  too  loose.  Sometimes  the 
tendency  to  vomit  is  increased  by  lying  on  the  right 
side.  This  is  probably  partly  due  to  the  dragging  of 
the  stomach  itself  upon  the  cardiac  extremity,  and 
partly  to  the  difficulty  with  which  gaseous  eructa- 
tions escape  from  the  stomach  in  this  position. 
When  there  is  a  tendency  to  vomit,  therefore,  the 
patient  should  lie  down  on  the  left  side  after  a  meal. 
In  the  vomiting  of  hepatitis,  in  addition  to  opium 
and  diluted  hydrocyanic  acid,  we  may  use  ice-water, 
or  ice  swallowed,  and  leeches  over  the  liver.  In 
biliary  calculus,  we  may  give,  along  with  opium,  a 
full  dose  of  ether  internally,  and  in  addition  may 
employ  ether  or  chloroform  by  inhalation  ;  similar 
treatment  may  be  adopted  in  cases  of  renal  cal- 
culus. 

In  intussusception  or  hernia  we  must  remove  the 
cause,  if  possible.  In  peritonitis  full  doses  of  opium 
are  best.  For  the  vomiting  in  cystitis  and  ovarian 
diseases  we  must  lessen  the  sensibility  of  the  vomit- 
ing centres  by  the  drugs  already  mentioned,  and 
treat  the  local  conditions. 

In  the  vomiting  of  pregnancy  we  trust  partly  to 
the  drugs  already  mentioned  to  act  on  the  vomiting 
centre,  and  partly  to  local  applications.  It  is 
sometimes  arrested  by  the  application  of  a  lo-per- 
cent.  solution  of  nitrate  of  silver  to  the  os  uteri, 
or  by  slight  detachment  of  the  membranes  around 
the  margin  of  the  internal  os.  Where  all  other 
methods  fail,  the  induction  of  premature  labour 
must  be  resorted  to.  See  Pregnancy,  Diseases 
and  Disorders  of,  p.  1307. 

T.  Lauder  Brunton. 

VON  GRAEFE  S  SIGN.— ^^-^  Exophthalmic 
Goitre. 

VON    RECKLINGHAUSEN'S  DISEASE.— 

Synon.  :  Multiple  Neuro-fibromata.  —  See  Tu- 
mours. 
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VOYAGES.— Sea-Voyages. 

VULVA,  Diseases  of. — Synon.  :  Fr.  Maladies 
de  la  Viih'e  :  Ger.  Kra>ikheiten  der  Schamritze. — 
The  vulva  or  external  genitals  of  the  female  com- 
prise all  the  structures  external  to  the  hymen, 
having  the  navicular  fossa  and  perinajum  behind, 
the  urethral  orifice,  vestibule,  clitoris,  and  mons 
Veneris  in  front,  and  at  the  two  sides  the  nymphte 
and  labia  niajora.  These  organs  may  be  the  seat  of 
many  diseases,  which  will  be  described  in  the  fol- 
lowing order  : — 

1.  Atresia  Vulvae.  —  Closure  of  the  genital 
fissure  is  sometimes  found  as  a  congenital  malforma- 
tion. This  is  usually  of  itself  of  no  great  import- 
ance, as  it  is  almost  always  associated  with  other 
defects  in  development,  as  with  atresia  ani,  herma- 
phroditism, and  extroversion  of  the  bladder. 
Acquired  atresia  results  from  mismanagement  of 
infantile  vulvitis,  from  injuries  of  the  pudenda  in 
childhood,  or  from  cicatrisation  following  upon 
some  ulcerative  process.  It  may  give  rise  to  trouble 
in  micturition  if  the  urethral  orifice  be  involved.  In 
rare  cases  it  is  only  after  puberty  that  trouble  arises, 
from  retention  of  the  menses,  or  after  marriage, 
from  dyspareunia  ;  or  even  during  labour,  from 
narrowness  of  the  orifice  delaying  the  escape  of  the 
infant.  In  the  slighter  and  more  recent  cases, 
where  the  labia  have  only  been  agglutinated,  they 
may  be  torn  apart  by  pressure  with  the  thumbs  ;  or 
by  passing  a  probe  or  sound  behind  the  line  of 
adhesion,  and  tearing  it  up  with  the  handle  of  a 
scalpel,  or  with  the  nail.  Where  the  union  has 
become  organised,  the  edge  of  the  knife  must  be 
employed.  In  any  case  the  patient  should  be 
anaesthetised  ;  and  care  must  be  taken  to  prevent 
the  reproduction  of  the  adhesions. 

2.  Inflammation. — Synon.:  Vulvitis. —In- 
flammation of  the  vulva  may  be  [a)  general ;  or 
{b)  localised. 

(a)  General  vulvitis.  —  This  \ariety  is  found 
affecting  the  apposed  aspects  of  the  labia,  and  the 
whole  of  the  mucous  surface  they  enclose,  up  to  the 
borders  of  the  hymen.  It  may  be  due  to  gonorrhoeal 
infection,  in  which  case  the  catarrhal  process  is  apt 
to  extend  to  the  urethra  and  the  vagina.  In  infants 
and  young  children  of  strumous  constitution,  it 
sometimes  arises  from  exposure  to  cold,  want  of 
cleanliness,  or  irritation  from  ascarides  that  have 
passed  out  of  the  anus.  In  the  adult  it  may  result 
from  injury,  or  rude  coition  ;  or  from  the  escape  of 
acrid  uterine  or  vaginal  discharges.  It  shows  itself 
with  heat,  and  tenderness,  or  sometimes  itching  in 
the  part ;  a  discharge  of  viscid  glairy  mucus  bathes 
the  surfaces,  which  sometimes  becomes  purulent, 
and  glues  together  the  labia.  When  the  labia  are 
separated  the  seat  of  the  mischief  is  exposed,  and  is 
seen  to  be  red,  and  sometimes  painful  to  touch. 
Apart  from  the  constitutional  remedies  that  may  be 
indicated  in  individual  cases,  the  treatment  consists 
in  keeping  the  parts  at  rest,  and  carefully  clean  ; 
and  in  bathing  or  douching  the  surface  with  hot 
water,  followed  by  an  astringent  lotion  or  dusting 
powder. 

{b)  Localised  vulvitis. — The  vulvitis  may  be 
localised — (a)  in  the  vestibule  ;  (/3)  in  the  navicular 
fossa  :  or  {7)  in  the  muciparous  y»///ir/ej'  ■s.wA  glands, 
and  especially  in  the  Bartholinian  glands,  (a)  and 
(/3)  occur  under  the  same  conditions  as  the  more 
diffused  inflammation,  and  may  be  a  source  of  con- 
siderable distress  in  walking  or  when  the  part  is 


touched,  without  being  attended  by  any  leucor- 
rhoeal  discharge.  Such  cases  require  the  same 
treatment  as  cases  of  general  vulvitis  ;  only  it  is 
important  to  make  the  applications  directly  to  the 
affected  spot,  and  hence  it  is  usually  best  to  apply 
sulphate  of  copper  in  the  form  of  a  solid  crystal. 
(7)  Inflammation  in  the  Bartholinian  glands  is  the 
commonest  cause  of  labial  abscess.  It  may  attack 
females  at  any  age,  but  is  most  frequently  seen  in 
women  from  twenty  to  thirty,  whether  married  or 
unmarried.  It  may  arise  during  pregnancy,  and 
some  women  are  liable  to  repeated  attacks,  the 
glands  becoming  swollen  and  cystic  whenever  the 
patient  gets  a  chill.  In  some  cases  there  is  profuse 
secretion,  which  escapes  freely.  Far  more  fre- 
quently the  swelling  in  the  lining  of  the  duct  leads 
to  occlusion.  This  occlusion  is  in  some  instances 
transitory,  and  when  the  swelling  in  the  duct  and 
around  its  orifice  subsides,  the  secretion  that  had 
accumulated  escapes.  In  other  instances  the  duct 
becomes  permanently  closed.  These  are  the  cases 
where  the  patient  acquires  a  swelling  in  the  labium 
majus  of  the  affected  side,  varying  in  size  from  a 
pigeon's  to  a  hen's  egg.  The  accumulated  fluid 
may  be  clear  and  limpid  ;  but  often  it  is  turbid  and 
distinctly  purulent.  In  all  the  suppurative  cases,  if 
the  cyst  be  evacuated  through  a  small  opening,  the 
fluid  is  apt  to  reaccumulate,  and  the  cyst-walls  are 
now  more  likely  to  be  the  seat  of  a  mischievous  in- 
flammation. Hence  the  treatment  consists,  first, 
in  trying  to  reduce  the  inflammation  with  hot 
fomentations  or  poultices,  perhaps  aided  by  sedative 
lotions  containing  belladonna  or  laudanum,  with  the 
view  of  getting  the  orifice  relaxed  ;  and  where  the 
contents  do  not  escape  through  the  duct,  the  cyst 
should  be  freely  opened,  and  the  cavity  cauterised. 
Huguier's  suggestion,  to  extirpate  the  gland,  is  not 
ordinarily  required,  especially  if  the  evacuation  be 
effected  with  a  Paquelin's  thermo-cautery,  which 
first  makes  a  large  and  safe  cut  into  the  cyst,  and 
can  then  be  applied  to  the  interior,  so  as  to  destroy 
the  secreting  surface. 

Specific  injlamiiiations. — The  specific  inflamma- 
tions, gonorrhceal  and  syphilitic,  are  treated  of  in 
their  respective  articles.  But  it  is  to  be  noted  that 
the  vulva  may  be  the  seat  of  erysipelas  ;  and  female 
children  have  sometimes  suffered  from  a  gangrenous 
vulvitis  or  noma,  of  the  same  nature  as  the  noma  of 
the  mouth  and  cheeks,  which  may  come  on  after 
some  of  the  eruptive  fevers,  such  as  scarlatina,  and 
requires  the  same  kind  of  treatment,  with  chlorate  of 
potassium  and  tincture  of  the  perchloride  of  iron  and 
stimulants,  from  an  early  stage  of  the  mischief.  The 
labia  and  perinseum  are  also  occasionally  the  seat  of 
lupus,  which  may  be  mistaken  for  cancer,  but  is  not 
attended  by  enlargement  of  the  inguinal  glands, 
and  should  be  treated  by  curetting  and  the  applica- 
tion of  escharotics. 

3.  Eruptions. — Various  forms  of  eruption  may 
be  met  with  in  the  vulva,  sometimes  on  the  nymphae 
or  internal  aspect  of  the  labia  majora,  sometimes  on 
the  external  aspect,  and  extending  to  the  mons 
Veneris,  or  inside  of  the  thighs.  The  commonest 
are  eczema,  erythema,  herpes,  prurigo,  and  acne. 
They  are  diagnosed  and  treated  in  the  same  way 
as  the  same  affections  in  other  situations.  It  is 
to  be  remembered,  however,  that  the  tendency 
to  chronicity,  which  is  a  marked  feature  of  in- 
flammatory processes  in  the  sexual  apparatus 
generally,  is  apt  to  show  itself  in  these  vulvar 
eruptions,    and  that   patients,    from   motives  of 
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delicacy,  are  apt  to  allow  them  to  remain  untreated 
for  too  great  a  length  of  time.  Further,  many  of 
them  give  rise  to  itching,  which  tempts  the  patient 
to  rub  and  scratch  herself  to  obtain  relief,  and  may 
thus  perpetuate  the  pruritus. 

4.  Pruritus. — Etiology. — Itching  of  the 
vulva  is  a  not  infrequent  symptom  of  some  of  the 
eruptive  and  inflammatory  affections  of  the  part, 
when  these  are  either  healing  or  have  got  into  a 
chronic  stage  ;  and  it  may  remain  as  a  permanent 
trouble  after  healing  has  taken  place,  if  the  patient 
have  acquired  the  habit  of  relieving  herself  by 
friction.  Sometimes  it  is  reflex,  from  oxyuric  irri- 
tation in  the  rectum,  or  when  the  worms  have 
travelled  from  the  anus  to  the  vulva.  Or  it  may  be 
associated  with  disease  of  the  vagina  or  uterus, 
as  in  cases  of  chronic  colpitis  or  carcinoma  of  the 
cervix,  in  which  the  itching  may  either  be  due  to  irri- 
tation from  the  nature  of  the  discharge,  or  be  a  reflex 
phenomenon.  In  some  instances  it  can  be  traced 
to  circulatory  disturbance  in  the  labia,  as  when  the 
veins  are  enlarged,  and  in  the  congestion  of  early 
jiregnancy.  In  others  the  renal  secretion  is  at 
fault  ;  and  it  is  such  a  common  phenomenon  in 
women  who  are  the  subjects  of  diabetes  mellitus, 
that  in  every  patient  who  suffers  from  pruritus 
vulva;,  the  urine  should  be  tested  for  sugar. 
Lastly,  there  are  some  cases  that  can  only  be  de- 
scribed as  idiopathic. 

Symptoms. — The  itching  may  be  localised  on 
the  internal  aspects  of  the  nymphre,  or  of  the  labia 
majora,  or  around  the  clitoris  or  the  perinreum.  In 
most  cases  of  long  standing  it  becomes  diffused  all 
around  to  the  anus  and  inside  of  the  thighs.  Some- 
times it  is  temporary,  as  in  the  pruritus  of  preg- 
nancy, which  passes  off  under  careful  management 
in  a  few  weeks,  or  in  rarer  cases  during  the 
puerperium  ;  in  other  patients  it  becomes  chronic, 
and  constitutes  one  of  the  most  distressing  troubles 
to  which  a  woman  is  liable.  The  itching  may 
come  on  only  occasionally.  For  the  most  part  it 
is  likeliest  to  prove  distressing  when  the  patient  is 
warm,  as  at  bedtime  or  after  exercise  ;  but  with 
some  the  feeling  is  never  quite  in  abeyance,  and  the 
patient  has  the  almost  constant  desire  to  relieve  her- 
self, as  for  a  time  she  can  do,  by  scratching  or,  rather, 
rubbing  the  parts  with  her  dress  or  a  towel,  until  the 
pain  overcomes  the  feeling  of  itch,  or  sometimes  until 
the  collapse  consequent  on  the  onanistic  orgasm 
which  she  has  involuntarily  produced,  renders  her 
for  a  time  less  sensitive  to  her  trouble.  The  result 
of  such  friction,  however,  is  to  keep  up  the  local 
irritation  ;  so  that  even  in  cases  where  there  may  not 
originally  have  been  any  local  pathological  change, 
but  where  the  itching  and  friction  have  persisted 
for  months  or  years,  the  skin  and  mucous  mem- 
brane become  thickened  and  indurated,  and  a  con- 
dition resembling  that  of  a  chronic  eczema  becomes 
induced.  In  several  cases  the  writer  has  seen 
epitheliomatous  nodules  develop  at  the  sides  of  the 
clitoris  and  in  the  vestibule. 

Trfatmhnt. — When  dialietes  mellitus  is  present 
it  must  be  combated  ;  and  if  the  patient  is  gouty, 
or  have  her  urine  too  acid  or  all<aline,  these  con- 
ditions must  be  rectified.  MorViid  processes  that 
may  he  present  in  the  vulva  or  other  neighbouring 
structures  must  be  treated  according  to  the  re- 
quirements of  the  case.  A  carefully  regulated  non- 
stimulating  diet  should  be  enjoined,  and  a  due 
amount  of  exercise.  The  internal  remedies  that  have 
been  found  most  helpful  are  bromide  of  potassium 


and  arsenic.  Then,  for  the  relief  of  the  itching, 
the  patient  must  be  warned  against  the  danger  of 
rubbing  the  parts,  and  be  taught  to  soothe  it  by 
bathing  with  very  warm  or  sometimes  with  cold 
water,  and  drying  the  parts  with  a  soft  towel  or 
napkin.  It  can  be  still  better  allayed  by  mopping 
with  a  lotion  containing  infusion  of  tobacco  or 
belladonna  or  opium  ;  or  by  applying  afterwards  a 
piece  of  lint  soaked  in  Ijlack  lotion,  or  a  lotion  of 
acetate  of  lead.  The  most  effectual  sedatives  are 
ointments  containing  sulphur,  camphor,  tar,  carbolic 
acid,  thymol,  iodide  of  lead,  perchloride  of  mer- 
cury, bismuth,  prussic  acid,  iodoform  (deodorised 
with  Tonquin  bean),  or  cocaine.  The  free  applica- 
tion of  lunar  caustic  followed  by  cocaine  has  been 
strongly  commended  by  Olshausen.  In  several 
otherwise  intractable  cases,  patients  in  private 
practice  and  in  the  Buchanan  ward  of  the  Royal 
Infirmary  of  Edinburgh  have  been  cured  by  ablation 
of  the  clitoris  and  surrounding  mucous  membrane, 
as  far  back  as  the  vaginal  orifice,  and  bringing  the 
raw  surfaces  together  by  means  of  catgut  sutures. 
Sde  p.  1309. 

5.  Tumours. — The  following  enlargements 
may  be  found  in  the  vulva  : — 

(a)  'Hypertrophy. — The  clitoris  has  sometimes 
been  found  of  a  size  sufficient  to  cause  discomfort, 
and  warrant  its  removal.  Far  more  frequently  the 
nymphae  are  of  unusual  dimensions,  their  margins 
projecting  beyond  the  labia,  and  then  they  are 
liable  to  become  the  seat  of  ulcerative  processes, 
and  require  to  be  trimmed,  which  may  be  done 
with  the  knife  or  scissors,  but  better  with  the 
thermocautery.  Enlargements  of  the  labia  majora, 
in  the  form  of  elephantiasis,  are  met  with  among 
Hindu  women.  The  mass  is  sometimes  of  enormous 
size,  and  in  consequence  of  the  calibre  of  the 
nutrient  vessels,  ablation  is  apt  to  be  attended  by 
dangerous  haemorrhage,  so  that  the  application  of 
an  elastic  ligature  is  in  most  cases  the  best  means  of 
effecting  its  removal. 

(/')  Hernia.  —  Hernial  protrusions  may  occur  into 
the  labia,  and  be  found  among  the  swellings  of  this 
part.  The  detection  and  treatment  are  to  be  effected 
and  conducted  as  in  the  case  of  other  hernice. 

(i)  C>'j-/,f.  — Cystic  swellings  are  found  in  the 
upper  part  of  the  labia,  when  the  canal  of  Nuck 
becomes  the  seat  of  an  accumulation  of  fluid,  which 
corresponds  to  hydrocele  of  the  cord  in  the  male  ; 
or  lower  down,  when  the  duct  of  a  Bartholinian 
gland  has  become  occluded,  and  the  secretion  of 
the  acini  accumulates  so  as  to  distend  the  gland 
without  its  becoming  inflamed.  If  a  complete 
aspiration  in  either  case  is  not  followed  by  perfect 
cure,  and  the  fluid  reaccumulates,  as  it  is  apt  to  do, 
the  second  tapping  should  be  accompanied  by  an 
injection  of  iodine  ;  and  in  the  case  of  the  Bartho- 
linian cyst,  the  wall  of  which  is  formed  of  a  mucous 
rather  than  of  a  serous  membrane,  the  evacuation 
may  require  to  be  effected  through  a  larger  opening, 
and  followed  by  the  application  of  a  more  powerful 
escharotic. 

{d)  New-growths. — Various  neoplasms  may  have 
their  seat  in  the  vulva.  At  the  orifice  of  the  urethra 
not  infrequently  small  red  fleshy  growths,  the  so- 
called  urethral  caruncles,  make  their  appearance. 
They  are  sometimes  unattended  by  any  symptom  ; 
more  frequently  they  cause  intense  suffering  during 
micturition,  during  coitus,  or  when  the  patient 
takes  exercise.  The  pain  is  usually  referred  to  the 
urethral  orifice,  but  it  is  sometimes  reflected  to 
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distant  parts,  as  to  the  heel.  Relief  from  suffering 
may  be  temporarily  obtained  by  application  of  sul- 
phate of  copper  or  nitrate  of  silver  ;  but  cure  is  only 
effected  by  removal  of  the  growth.  It  is  impera- 
tively necessary  to  remove  not  only  the  small  red 
body,  but  the  portion  of  the  urethra  from  which  it 
springs,  and  the  raw  surface  should  be  freely 
cauterised  if  the  ablation  have  not  been  effected 
with  a  thermo-cautery.  Specific  swellings,  warty 
or  gummatous,  are,  of  course,  frequently  to  be  met 
with  on  the  vulva.  Lipoinata  sometimes  grow 
under  the  skin  of  the  labia  pudendi.  More  fre- 
quently fihroiimta  occur,  which  may  attain  consider- 
able size,  and  demand  removal.  Lastly,  the  law 
that  cai-cinomata  have  a  predilection  for  surfaces 
where  a  transition  takes  place  from  one  variety  of 
epithelium  to  another  is  illustrated  by  the  frequency 
with  which  different  forms  of  cancer  affect  the  vulva. 
Their  development,  symptoms,  and  treatment  pre- 


sent no  special  features.  Only  it  is  well  to  remember 
that  when  the  mischief  is  met  with  in  a  stage  where 
there  is  still  hope  of  eradication,  it  is  best  to  effect 
the  removal  of  the  neoplasm  by  some  of  the  blood- 
less methods  with  which  modern  surgery  has  become 
familiar.  The  tissues  in  which  the  growth  develops 
are  very  vascular  ;  and  while  in  some  situations — 
as  at  and  around  the  clitoris — it  is  comparatively 
easy  to  control  haemorrhage  by  pressure  against  the 
pubic  bones,  in  the  parts  immediately  to  the  side 
and  back  of  the  vaginal  aperture  the  bleeding  from 
a  cut  surface  is  apt  to  be  uncontrollable  and  dan- 
gerous. Hence  commencing  carcinomata  ought  to 
be  extirpated  with  the  ecraseur,  or,  better  still, 
with  Paquelin's  thermo-cautery,  which  is  the  most 
serviceable  of  all  instruments  for  the  removal  of 
the  different  varieties  of  neoplasm  that  infest  the 
vulva. 

Alex.\nder  Russell  Simpson. 
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WANDERING  CEDEMA.— 5rt  Angio-neuro- 
Tic  CEdema,  p.  70. 

WARTS.  — Synon.  :  Lat.  Verruca  (an  ex- 
crescence) ;  P'r.  Verrtte;  Ger.  Wane. 

Definition. — The  ordinary  wart  is  a  benign 
circumscriljed  cutaneous  papilloma. 

-Etiology. — A  wart  is  an  aberration  of  growth 
of  certain  of  the  constituents  of  the  skin  ;  it  is 
mostly  found  in  children  and  elderly  persons,  and 
less  frequently  in  the  adult.  As  children  become 
developed  by  growth  and  their  tissues  acquire 
strength,  these  partial  exuberant  growths  dis- 
appear. In  young  persons  of  feeble  organisation 
they  are  sometimes  thrown  out  like  an  exanthem, 
and  yield  to  a  constitutional  treatment  directed 
towards  the  improved  innervation  and  nutrition  of 
the  tissues.  Their  direct  relation  with  the  nervous 
system  is  often  evinced  by  their  sudden  disappear- 
ance under  the  influence  of  mental  emotion,  a 
circumstance  which  has  led  to  the  popular  use  of 
charms  for  their  cure.  In  elderly  persons  they  are 
often  met  with  on  the  face,  where  their  presence 
must  be  ascribed  to  debility  of  integument  ;  and 
they  are  frequently  associated  with  dirt  and  neglect. 
Briefly,  warts  may  be  said  to  be  due  to  aberration 
of  nutritive  function  of  the  skin,  consequent  on 
defective  organisation  and  vitality.  Warts  may  be 
associated  with  Adenoma  Sebaceum  (p.  26). 

Description. — Pathologically  a  wart  is  an 
hypertrophy  or  excessive  growth  of  a  small  group  of 
papillre  of  the  skin,  forming  a  hard  prominence  of 
the  integument.  Warts  vary  in  size,  are  never  con- 
genital, and  are  modified  according  to  situation. 
They  maybe  simple  or  branched,  flat  or  acuminate, 
simple  or  multiple,  or  pigmented.  One  kind,  the 
senile  wart  (  Verrtica  senilis)  is  remarkable  for  the 
minimum  of  prominence,  resembling  a  flat,  dirty- 
looking  blotch  on  the  skin  ;  while  another,  as  on 
the  hands,  may  have  a  prominence  of  a  quarter  of 
an  inch,  or  on  the  scalp  of  half  an  inch. 

Warts  on  the  hands — the  fingers,  dorsum,  wrist, 
not  the  palm — afford  the  commonest  illustration  of 


verruca,  as  in  this  situation,  from  the  greater 
nutritive  energy  of  the  skin  and  the  abundance  of 
epidermis,  they  are  most  frequent  and  most  highly 
developed.  When  of  recent  growth  they  are  con- 
vex and  smooth  on  the  surface,  but  when  of  longer 
standing  the  apex  is  flat,  from  the  wearing  away  of 
the  superficial  cuticle,  and  the  anatomy  of  the  wart 
becomes  disclosed.  Then  it  is  apparent  that  the 
wart  is  composed  of  a  bundle  of  fibres,  held 
together  in  a  cylindrical  form  by  a  boundary  of 
thickened  cuticle.  Each  of  these  fibres  is  a 
vascular  papilla  of  the  skin,  enclosed  in  a  sheath 
of  cuticle,  and  the  collective  mass  forms  the  body 
of  the  growth.  An  old  wart  will  frequently  split 
up  into  several  segments  (  V.  lobosa  or  lobulated 
wart),  and  then  its.construction  of  fibres  (  V. fibrosa) 
is  strikingly  conspicuous.  If  a  wart  be  cut  through 
horizontally,  the  vascular  papillte  will  be  cut  across, 
and  then  the  structure  consisting  of  papillae  and 
horny  sheaths  is  still  more  evident.  On  the  fingers 
and  especially  the  knuckles  of  children,  the  verruca 
is  isolated  and  large  ;  but  it  is  not  infrequently  con- 
fluent, while  on  the  back  of  the  hands  and  wrists, 
as  also  on  the  forehead,  it  is  often  developed  in 
crops,  like  an  eruption  ;  the  latter,  however,  never 
attain  the  dimensions  of  the  isolated  warts  of  the 
fingers. 

Thread-like,  often  pedunculated,  warts  {V. 
filiformis)  are  met  with  on  the  neck,  chest,  ears, 
and  eyelids  ;  warts  may  also  occur  on  mucous  sur- 
faces, e.g.  vesical  (p.  145),  and  laryngeal  (p.  853) 
papillomata. 

Verruc£E  are  generally  sessile  (  V.  sessilis)  ;  but 
on  the  scalp  they  are  frequently  pedunculate 
(chiefly  in  women),  and,  from  a  peculiarity  of 
structure,  have  been  denominated  digitate  (/'. 
digitata).  The  digitate  character  of  the  warts  of 
the  scalp  is  due  to  the  smaller  quantity  of  epidermis 
occurring  in  that  region  ;  consequently  the  hyper- 
trophied  papillae  are  not  held  together  by  a  ring  of 
thickened  cuticle  as  elsewhere,  but,  being  left  to 
themselves,  shoot  out  from  the  centre  like  fingers  ; 
the  papillae  likewise  grow  to  a  greater  length,  and 
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their  cylinder  is  swollen  so  that  the  bulk  of  the 
mass  greatly  exceeds  that  of  the  base  from  which 
they  spring.  Nevertheless,  the  digitate  verruca 
must  be  distinguished  from  J",  airochordoji  and  the 
cauliflower-shaped  venereal  warts  {see  ACROCHOR- 
DON).  Both  of  these  are  growths  of  the  integu- 
ment, and  are  not  restricted  to  the  papilla  cutis 
alone  ;  and  thereby  fall  into  the  category  of  mol- 
luscum,  with  which,  especially  acrochordon,  they 
are  closely  allied  in  pathological  structure. 

Telangiectatic  wart-like  patches  are  met  with  in 
angio-keratoma.    See  Angio- keratoma. 

The  normal  colour  of  warts  on  the  hands  is  a 
pale  lemon-yellow,  but  from  their  roughness  they 
are  apt  to  retain  dirt  in  their  crevices,  which  gives 
them  a  brownish  appearance.  The  fiat  warts  of 
the  trunk  of  the  body  and  face  are  accompanied 
by  the  production  of  pigment,  and  their  dirty 
colour  is  consequently  more  striking.  See  MOL- 
luscum  contagiosum  ;  xanthoma  ;  lichen 
Planus  ;  Moles  ;  Lupus  ;  Keratosis. 

Warts,  especially  senile  flat  warts,  frequently 
give  rise  to  pruritus,  and  may  be  the  starting-point 
of  transformation  to  malignancy.  Black  papillary 
formations  accompany  the  very  rare  affection, 
Acanthosis  Nigricans  [see  p.  12)  ;  and  warty 
growths  are  not  infrequently  present  in  cases  of 
myxoedema  (p.  996). 

Diagnosis. — True  idiopathic  warts  must  be 
distinguished  from  other  diseases  which  sometimes 
put  on  a  warty  appearance,  especially  carcinoma 
and  syphilis.  Epithelioma  of  the  skin  is  occa- 
sionally seen  as  a  circumscribed  warty  growth,  but 
generally  with  adherent  scabs  covering  superficial 
ulceration.  These  signs,  together  with  infiltration 
of  adjacent  tissues,  implication  of  neightjouring 
glands,  and  pain,  would  arouse  suspicifm.  It  must 
be  remembered,  however,  that  epithelioma  fre- 
quently attacks  a  simple  wart  which  has  remained 
quite  passive  during  a  lifetime  ;  rapid  increase  of 
growth  with  the  above-mentioned  symptoms  would 
suggest  the  supervention  of  epithelioma. 

Any  chronic  inflammatory  process  of  the  skin, 
especially  syphilis,  is  liable  to  take  on  a  papillary 
character.  Without  referring  to  the  papillary 
growths  of  early  syphilis  (condylomata),  which 
could  scarcely  be  confounded  with  simple  warts,  on 
account  of  their  position  and  moisture,  mention 
may  be  made  of  the  dry  warty  character  assumed 
by  old  syphilitic  lesions,  especially  such  as  have 
been  preceded  by  ulceration.  The  history  of  tlie 
disease  (previous  ulceration,  &c.),  together  with 
other  concomitant  symptoms  of  syphilis,  would 
assist  the  diagnosis. 

As  of  venereal  origin,  though  never  syphilitic, 
ordinary  venereal  warts  must  also  be  noted.  Other 
names  by  which  they  have  been  described  suggest 
their  characters,  such  as  '  pointed  condyloma,'  and 
'  cauliflower  excrescence.'  They  are  generally  soft, 
bright  red  in  colour  ;  and  the  individual  papilla  are 
pointed.  The  rapidity  of  their  growth,  and  the 
situation  where  they  usually  occur  (the  genitals), 
serve  to  distinguish  them  from  ordinary  verrucje. 
Moreover,  they  most  often  accompany  gonorrhoea, 
leucorrhcea,  or  other  irritating  discharge.  Balano- 
posthitis  may  cause  warts  (p.  135,  and  p.  582).  In 
the  male  they  are  on  or  under  the  prepuce,  in  the 
female  on  the  inner  side  of  the  labia  [see  p.  1 120). 

Cadaveric  warts,  or  dissecting-porter's  wart  or 
anatomical  tubercle  (  V.  necrogenica)  is  one  of  the 
rare  effects  of  the  application  of  tuberculous  matter 


to  the  skill.  The  back  of  the  hand  over  the  knuckles 
or  the  joints  of  the  fingers  is  its  usual  site.  The  skin 
is  warty  and  thickened,  and  may  resemble  epithe- 
lioma (p.  244).    See  Skin,  Tuberculosis  of. 

Peculiar  wartlike  granulomata  characterise  the 
remarkably  infective  endemic  disease.  Verruca  Per- 
uana (p.  250).  Melanotic  warts  are  examples  of 
pigmentary  changes  resulting  from  cell-action  on 
the  blood.  Old-standing  lesions  of  Lichen  ruber 
planus  occasionally  take  on  a  warty  character  [Liciien 
verrucosus).    See  Lichen  planus  verrucosus,  p.  872. 

Prognosis. — Verruca  is  a  blemish  rather  than  a 
disease,  and  unimportant  in  its  relation  to  the 
general  health.  By  an  error  of  diagnosis  we  some- 
times read  of  malignant  warts ;  and  warts  have 
been  confounded  with  those  fleshy  growths  termed 
'  tegumentary  naevi.'  In  elderly  persons  a  warty 
state  of  the  skin  is  sometimes  associated  with 
asthenic  ulceration,  and  occasionally  with  rodent 
ulcer,  for  which  the  nutrition  of  the  skin,  and  not 
the  wart,  is  responsible. 

Treatment. — The  best  method  of  treating 
verrucK  is  to  touch  them  with  some  solvent  agent, 
such  as  glacial  acetic  acid.  This  acid  dissolves  the 
epidermis,  and,  reaching  the  vascular  papillae, 
destroys  the  whole  structure  of  the  wart  down  to  its 
root,  or  a  saturated  solution  of  caustic  potash  may 
be  carefully  applied  (p.  1759).  The  alkali  acts 
more  speedily  than  the  acetic  acid,  and  effects  a 
more  thorough  cauterisation  of  the  vascular  plexus, 
from  which  the  hypertrophied  papilla;  derive  their 
capillary  loops.  This  little  operation  may  either  be 
completed  at  one  sitting,  or  it  may  be  repeated 
daily  until  its  purpose  is  effected.  Where  there  are 
numerous  verrucse  to  be  dealt  with,  the  process  is 
tedious,  and  is  generally  left  in  the  hands  of  the 
patient.  The  verruca;  digitata"  of  the  scalp  are 
speedily  and  easily  removed  by  this  process.  In  the 
exanthematous  form  the  verrucre  are  too  small  and  too 
numerous  for  the  caustic  application.  These  may  be 
treated  by  friction  with  sulphur-ointment  or  tar-oint- 
ment ;  and  in  this  latter  form  the  verrucse  are  fre- 
quently entirely  removed  by  a  course  of  treatment 
with  liquor  arsenicalis,  in  three-  or  four-minim  doses, 
taken  immediately  after  meals,  three  times  a  day. 

Salicylic-acid  collodion,  or  the  acid  nitrate  of 
mercury  applied  so  that  the  limits  of  the  wart  are 
not  transgressed  ;  alum,  tannin,  calomel,  and 
potassium  bichromate,  are  also  favourite  remedies. 
For  the  treatment  of  venereal  warts,  see  Penis, 
Diseases  of,  p.  1179  ;  and  Gleet,  p.  583. 

John  Harold. 

WASTING.— A  synonym  for  atrophy.  See 
Atrophy,  General  ;  and  Atrophy,  Local. 

WASTI NG  PALSY. — A  synonym  for  progressive 
muscular  atri>i)hy.  See  PrO(.;ressi VF,  MUSCULAR 
Atrophy. 

WATER,  /etiological  Relations  of.— See 
Public  Health. 

WATER,  Therapeutic  use  of. — See  Baths  ; 

HYDROrHERAI-EUTICS  ;  MINERAL  WATERS  ;  SeA- 

AiR,  Sea-PjA'I'hs  ;  and  Temperature. 

WATER- BRASH. — A  popular  synonym  for  pyro- 
sis.   See  Pyrosis. 

WATER-CANKER.-— A  synonym  for  cancrum 
oris.    See  Cancrum  Oris. 


i872      WATER-GAS  POISONING 

WATER-GAS,  Poisoning  by.— See  Cakbonic 
Oxide,  Poisoning  by. 

WATER-ON-THE-BRAIN.— A  popular  name 
for  hydrocephalus.  See  Meninges,  Cerebral, 
Inflammation  of,  Tubercular  ;  and  Hydrocepha- 
lus, Chronic. 

WATERS,  MINERAL— ^d'i-MiNERAL  Waters. 

WAXY  DISEASE.— One  of  the  synonyms  for 
amyloid  disease.    See  Amyloid  Disease. 

WEAL,  WALE,  on  WHEAL— This  is  an  old- 
English  word  signifying  the  mark  of  a  stripe,  that 
is,  the  prominent  pale  ridge  caused  by  the  stroke 
of  a  lash  upon  the  skin.  In  Medicine  the  term  is 
applied  especially  to  the  prominent  risings  of  a 
lengthened  figure  which  are  met  with  in  urticaria. 
See  Urticaria. 

WEBER'S  SYMPTOM.— Crura  Cerebri, 
Lesions  of,  p.  357. 

WEIL'S  DISEASE.— This  name  is  sometimes 
applied  to  a  febrile  condition  characterised  by 
jaundice,  enlargement  of  liver  and  spleen,  and 
temporary  nephritis,  lasting  about  a  fortnight,  and 
generally  ending  in  recovery.  The  disease  usually 
occurs  in  epidemics,  and  is  especially  prone  to 
attack  butchers.  The  onset  is  sudden  ;  and  the 
jaundice,  which  is  of  the  toxsemic  type,  occurs  about 
the  second  day  at  the  height  of  the  fever  (103°  F.- 
104°  F. ).  There  is  marked  headache,  prostration, 
and  muscular  pain.  Relapses  are  infrequent.  The 
cause  of  the  condition  is  unknown,  and  possibly 
varies  in  different  epidemics  (Hunter). 

H.  Montague  Murray. 

WEILBACH,  in  Nassau,  Germany.— Sul- 
phur-waters.   See  Mineral  Waters. 

WEIR-MITCHELL  TREATMENT.— 5««  pp. 

714  and  1073. 

WEN. — A  popular  term  for  a  tumour  of  the 
integument,  without  reference  to  its  pathological 
structure.  Wens  are  commonly  fleshy  or  encysted  ; 
in  the  latter  case  proceeding  from  distension  of  the 
sac  or  excretory  duct  of  a  cutaneous  gland,  more 
especially  a  sebaceous  gland. 

WERLHOF  S  PURPURA.— Purpura. 

WERNICKE'S  REACTION.— p.  1065. 

WESTON-SUPER-MARE,   in  Somerset.— 

A  fresh,  open,  marine  climate.  Exposure  W. 
Prevailing  winds  S.W.  Mean  temperature  for  the 
year  49*8°  F.  See  Climate,  Treatment  of  Disease 
by. 

WESTPHAL'S  SIGN.— The  disappearance  of 
the  knee-jerk  in  Tabes  Dorsalis.    See  p.  1661. 

WET- PACK. — See  Hydrotherapeutics. 

WEYMOUTH,  in  Dorset.-  A  bright,  open, 
marine  climate.  Exposure  E.  Mean  temperature 
for  the  year  50-1°  F.  See  Climate,  Treatment  of 
Disease  by. 

WHEEZING. — A  peculiar  sound,  of  a  dry  piping 
or  whistling  character,  which  may  be  heard  in  con- 
nection wiih  the  respiratory  organs  during  the  act 
of  breathing,  caused  by  certain  forms  of  obstruc- 


WHITLOW  \ 

tion  to  the  passage  of  air.  See  Asthma,  Spas- 
modic ;  Bronchi,  Diseases  of ;  and  Physical 
Examination. 

WHIP-WORM.  — This  term  is  not  infrequently 
applied  to  the  small  human  nematode  that  is  better 
known  to  the  profession  as  the  TricJiocephalus 
dispaf.    See  Entozoa. 

WHISPERING    PECTORILOQUY.— A  form 

of  pectoriloquy  in  which  the  whispering  voice  is 
distinctly  heard.  See  Pectoriloquy  ;  and  Phy- 
sical Examination. 

WHITE  GUM.— A  popular  name  for  the  white 
form  of  strophulus,  S.  albidns.    See  Strophulus. 

WHITE  LEG. -A  common  name  for  phlegmasia 
dolens.    See  Phlegmasia  Dolens. 

WHITE  SWELLING.— A  common  name  for 
tubercular  disease  of  a  joint.  5«<?  Joints,  Diseases 
of. 

WHITLOW.  — Synon.  :  Paronychia;  Panari- 
tium ;  Fr.  Panaris  ;  Tourniole ;  Ger.  Pai-onychia. 

Definition. — Whitlow  is  a  term  somewhat 
loosely  applied  to  any  acute  inflammation  of  the 
finger  or  thumb  which  tends  rapidly  to  terminate  in 
suppuration,  and  is  not  limited  to  the  matrix  of  the 
nail,  in  which  case  it  would  be  called  onychia. 

Whitlow  may  be  divided  into  four  chief  varieties, 
but  these  often  merge  one  into  another  :  (l)  Sub- 
epithelial Whitlow  ;  {2)  Subcutaneous  Whitlow  ; 
(3)  Thecal  Abscess  ;  and  (4)  Periosteal  Whitlow. 

Whitlow  most  commonly  results  from  an  infec- 
tion with  the  Staphylococcus  pyogenes  aureus,  but 
less  commonly  in  the  more  severe  forms  the  -Strepto- 
coccus pyogenes  is  present. 

I.  Subepithelial  Whitlow.  —  Synon.  : 
Paronychia  Ungualis. — In  this  variety  the  skin  only 
is  affected,  and  frequently  at  the  side  of  the  nail. 
It  commences  usually  as  the  result  of  some  slight 
injury,  such  as  a  bruise  or  puncture,  or  from  the 
inoculation  of  septic  or  other  irritating  matter.  The 
first  signs  are  heat,  tenderness,  and  itching  in  the 
inflamed  part.  On  the  third  or  fourth  day  pus 
forms,  raising  the  epithelium  from  the  cutis  vera. 
As  the  pus  cannot  point  through  the  dead  cuticle,  it 
remains  pent  up,  and  the  tension  so  caused  increases 
the  pain,  and  if  unrelieved  leads  to  further  ulcera- 
tion of  the  true  skin,  the  pus  then  finding  its  way 
into  the  cellular  tissue  beneath.  The  whitlow  then 
merges  into  the  second  variety.  It  may  also  spread 
to  the  matrix  of  the  nail,  and  so  become  compli- 
cated with  onychia.  If  relieved  early,  by  cutting 
away  the  cuticle  which  has  been  raised  by  the  pus, 
it  seldom  leads  to  any  unpleasant  consequences. 

Treatment. — The  treatment  consists  in  bathing 
the  finger  frequently  in  hot  water,  painting  the  part 
with  glycerine  of  belladonna,  and  applying  hot 
fomentations.  If  the  presence  of  a  minute  drop  of 
pus  beneath  the  cuticle  is  detected  by  the  appear- 
ance of  a  yellow  point,  the  cuticle  should  be  shaved 
off  with  a  sharp  scalpel  ;  if  the  suppuration  is  more 
extensive  the  raised  cuticle  may  be  completely 
removed  with  scissors.  A  boric-acid  fomentation 
should  then  be  applied.  Incisions  are  not  neces- 
sary. 

A  form  of  superficial  whitlow  is  sometimes  seen 
occurring  without  any  apparent  cause,  and  attacking 
one  finger  after  another.  The  fluid  beneath  the 
cuticle  is  not  always  purulent —sometimes  being 
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merely  albuminous,  and  mixed  with  flakes  of  lymph. 
It  never  leads  to  any  deep  suppuration.  It  is  most 
common  in  children  and  females,  and  is  associated 
with  general  debility.  It  is  described  by  the  French 
under  the  name  of  touniiole  o\ panaris  phlyclenoide. 
It  is  a  troublesome  affection,  and  difficult  to  get  rid 
of.  Tonics  should  be  administered,  and  sometimes 
arsenic  is  of  use. 

2.  Subcutaneous  Whitlow. — Synon.  :  Par- 
onychia Cellulosa.  —  The  inflammation  in  this 
variety  commences  in  the  cellular  tissue  of  the  pulp 
of  the  ungual  phalanx.  It  arises  almost  invariably 
as  the  result  of  some  slight  puncture  or  other  injury, 
or  as  the  consequence  of  neglecting  the  variety  just 
described.  The  tip  of  the  finger  is  swollen,  tense, 
and  excessively  tender.  There  is  severe  burning, 
throbbing  pain  ;  and  possibly  red  lines  are  observed 
spreading  from  the  inflamed  part  in  the  course  of  the 
lymphatics.  There  is  more  or  less  fever,  with 
general  constitutional  disturbance.  Pus  forms  by 
the  third  or  fourth  day.  It  tends  to  point  through 
the  skin,  but  the  thick  cuticle  usually  resists  its 
pressure  for  some  time,  and  if  this  be  not  cut  away 
early  the  gravest  results  may  ensue.  The  pus  may 
find  its  way  into  the  sheath  of  the  flexor  tendons  ; 
or  the  bone  may  be  exposed,  and  necrosis  may 
follow,  the  disease  then  merging  into  the  two  fol- 
lowing varieties.  If  an  incision  be  made  about  the 
fourth  or  fifth  day,  a  large  slough  will  usually  be 
found  beneath  the  skin. 

Treatment.  —  A  free  incision  must  be  made 
longitudinally  into  the  pulp  of  the  finger  as  soon  as 
the  condition  is  recognised,  and  by  this  means  all 
complications  will  be  averted.  If  the  pus  have 
already  found  its  way  through  the  cutis,  and  be  pent 
up  beneath  the  epidermis,  it  is  often  sufficient 
merely  to  cut  away  the  loosened  cuticle  with 
scissors.  In  other  respects  the  treatment  is  the 
same  as  for  the  first  variety. 

3.  Thecal  Abscess.  —  Synon.  :  Paronychia 
Tendinosa. — This  is  often  secondary  to  the  other 
varieties  ;  it  frequently  begins,  however,  as  a 
primary  inflammation  of  the  sheath  of  the  flexor 
tendons,  and  may  follow  a  penetrating  wound. 
The  whole  finger  swells,  and  becomes  tense  and 
red.  The  pain  is  most  severe,  usually  shooting  up 
the  hand  and  arm.  Pus  forms  early,  and,  if  not 
evacuated  by  incision,  exposes  the  bones,  destroys 
the  tendons,  burrows  into  the  joints,  and  rapidly 
destroys  the  finger.  If  affecting  the  thumb  or  little 
finger,  the  sheaths  of  which  are  continuous  with 
the  common  sheath  at  the  wrist,  the  suppuration 
rapidly  extends  to  the  palm  of  the  hand,  and  to  the 
forearm  above  the  annular  ligament.  The  wrist- 
joint  may  then  be  opened,  and  destruction  of  the 
whole  hand  result.  The  constitutional  disturbance 
and  fever  are  usually  very  marked.  The  affected 
finger  or  hand  seldom  recovers  perfect  utility  ;  and 
death  is  not  uncommon,  either  from  exhaustion  or 
from  some  secondary  complication. 

Treatment. — The  early  treatment  should  be 
the  same  as  for  the  other  varieties  of  whitlow.  Free 
and  early  incisions  are  required.  Stimulants,  good 
diet,  and  tonics  are  always  necessary. 

4.  Periosteal  Whitlov/.  —  Synon.  :  Par- 
onychia Osseosa. — This  is  a  comparatively  rare 
variety  of  whitlow,  arising  sometimes  from  injury, 
sometimes  without  apparent  cause.  It  is  an  acute 
inflammation  of  the  periosteum  of  the  ungual 
phalanx.  It  is  characterised  by  redness  and  swell- 
ing, with  most  intense  aching  and  tensive  pain,  and 


acute  tenderness.  If  an  incision  be  made  as  soon 
as  pus  is  recognised,  the  bone  will  be  found  to  be 
already  bare  and  necrosed.  This  condition  can 
only  be  averted  by  cutting  down  to  the  bone  before 
suppuration  has  occurred,  but  this  is  rarely  pos- 
sible. 

Treatment. — This  is  the  same  as  in  the  other 
varieties,  namely,  hot  applications  and  free  in- 
cisions. The  necrosed  phalanx  must  be  removed 
as  soon  as  it  is  loose.  If  more  than  one  phalanx 
be  affected,  amputation  may  be  necessary. 

One  or  two  points  common  to  the  treatment  of 
all  varieties  of  whitlow  require  further  notice.  All 
incisions  should  be  made  as  far  as  possible  in  the  mid- 
dle line,  so  as  to  avoid  wounding  the  digital  arteries. 
The  sheath  of  the  flexor  tendons  should  on  no  account 
be  opened,  unless  there  is  pus  within  it.  In  all 
doubtful  cases  an  anaesthetic  should  be  administered, 
the  limb  made  bloodless  by  Esmarch's  method,  and 
the  incision  carried  carefully  towards  the  flexor 
tendons.  In  this  way  the  exact  situation  of  the  pits 
can  be  ascertained  with  certainty,  and  an  unneces- 
sary wound  of  the  sheath  of  the  tendon  avoided. 
Incisions  are  frequently  made  into  the  pulp  of  the 
ungual  phalanx  of  the  finger  when  the  pus  is  really 
on  the  dorsum.  This  arises  from  the  sense  of 
fluctuation  yielded  by  a  swollen  finger  covered  liy 
somewhat  thick  cuticle.  In  all  cases  the  cuticle 
should  be  cut  away  as  soon  as  it  is  loose.  The  best 
application  in  all  cases  is  boric  lint,  three  or  four 
layers  thick,  wrung  out  in  hot  water,  and  covered 
by  oiled  silk  and  cotton  wool.  This  is  perfectly 
clean,  and  in  every  way  as  efficient  as  a  poultice. 
Soaking  the  hand  frequently  for  an  hour  at  a  time 
in  an  arm-bath  usually  gives  great  relief  in  the  more 
severe  forms.  Marcus  Beck. 

Raymond  Johnson. 

WHOOPING-COUGH.  -  Synon.  :  Kin-cough; 
Ilooping-Cough  ;  Pertussis;  Fr.  Coqucluche  ;  Ger. 
Keuchhiisten. 

Definition. — An  infectious  disease,  charac- 
terised by  fever,  catarrh  of  the  respiratory  passages, 
and  a  peculiar  spasmodic  cough,  consisting  of  a 
number  of  quick,  short,  forcible  expirations,  followed 
by  a  long  shrill  inspiration,  or  'whoop,'  and  finally 
ending  in  the  expulsion  of  viscid  mucus,  or  in 
vomiting. 

Etiology.  —  The  actual  cause  of  the  disease  is 
at  present  unknown.  That  it  must  be  some  living 
organism  is  now  universally  admitted.  Two  inde- 
pendent observers  have  found  a  ciliated  amoeba, 
to  the  growth  of  which  they  attribute  the  disease. 
Other  and  more  numerous  investigators  have  isolated 
minute  bacteria,  and  although  the  form  and  cha- 
racter of  the  organism  are  still  in  dispute,  there  is 
a  very  general  belief  that  some  bacterium  will 
eventually  prove  to  be  the  cause  of  the  disease.  A 
short  bacterium  first  described  by  Czaplewski  and 
Hensel  is  in  most  favour.  This  organism  stains 
imperfectly  in  the  centre,  and  has  thus  been  de- 
scribed by  some  authors  as  a  diplococcus.  It  is 
non-motile,  does  not  form  spores,  and  is  easily  de- 
stroyed Ijy  heat.  It  does  not  give  any  serum- 
reaction,  and  is  pathogenic  to  mice. 

Infection  is  most  readily  conveyed  during  the  first 
week  of  the  disease.  It  gradually  declines  as  the 
disease  progresses,  but  persists  for  nearly  a  month 
after  the  commencement  of  the  whoop.  It  is  usual 
to  consider  a  patient  free  from  infection  five  weeks 
after  the  first  whoop  occurred  :  after  this  there  may 
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be  a  return  of  cough  or  spasm  without  fresh  danger 
of  infection.  There  is  reason  to  suppose  that  the 
disease  is  conveyed  by  the  expelled  mucus,  either 
directly  from  patient  to  patient,  or  indirectly  by 
means  of  clothes  or  utensils  ;  if  care  be  taken,  the 
spread  of  infection  can  often  be  prevented.  The 
contagion  clings  to  the  clothing  of  convalescents 
for  a  long  time. 

.-/^(?. — The  greatest  number  of  cases  occur  in 
children  under  eight  years  of  age.  It  is  one  of  the 
three  diseases  which  cause  the  greatest  mortality 
among  infants,  and,  like  acute  bronchitis  and  summer 
diarrhoea,  is  most  fatal  to  the  youngest.  Whooping- 
cough  prevails  so  extensively  in  early  childhood, 
that  it  is  rare  to  find  an  adult  who  has  not  suffered 
from  it.  Those  who  escape  infection  in  childhood 
generally  escape  it  altogether.  When  the  disease 
affects  adults  it  runs  its  full  course  with  the  same 
symptoms,  and  the  same  instinctive  dread  of  re- 
current spasm,  as  in  infancy,  but  without  any  prac- 
tical risk  of  complications. 

Sex.  — The  severity  of  the  attacks  is  greater  in 
girls  than  in  boys  ;  and  in  the  former  the  mortality 
is  also  slightly  higher. 

Race  and  climate  make  little  or  no  difference  in 
the  liability  to  whooping-cough. 

SeasoJih^iz.n  influence  on  its  epidemic  extension  ; 
this  in  Great  Britain  is  always  in  the  spring  (see 
p.  1 190).  Cold  weather  indirectly  adds  to  the  in- 
tensity of  the  disease  and  retards  the  convalescence. 

Other  ittflnences. — Overcrowding,  bad  ventilation, 
and  the  confinement  of  the  sick  in  close  apartments 
increase  the  severity  of  the  disease,  as  well  as  the 
risk  of  infection.  A  recent  attack  of  measles  also 
increases  the  liability  to  infection  ;  and  the  two 
diseases  are  occasionally  concurrent,  in  which  case 
the  characteristic  cough  of  the  one  generally  escapes 
recognition  until  the  rash  of  the  other  has  disap- 
peared. Excitement  and  indigestible  food  seem  to 
induce  and  exaggerate  the  attacks  of  coughing. 

The  period  of  incubation  is  well  marked  in  all 
cases,  and  extends  from  two  days,  as  the  shortest 
limit,  to  twelve  days  as  the  longest ;  the  average 
duration  of  this  period  is  eight  days.  As  the  disease 
cannot  be  diagnosed  during  the  first  week,  it  is 
necessary  to  disinfect  '  contacts '  {see  p.  726),  and 
isolate  them  for  three  weeks  before  their  freedom 
from  the  disease  can  be  certified. 

Morbid  Anatomy.  —  In  fatal  cases  catarrh  of 
the  upper  respiratory  passages  is  found.  In  some 
cases  this  is  most  marked  in  the  posterior  nares  and 
naso-pharynx  ;  in  others,  in  the  larynx,  trachea  or 
bronchi.  The  bronchial  glands  are  generally  en- 
larged. Recorded  observations  made  on  patients 
during  life  confirm  the  view  that  these  changes  OQCur 
during  the  early  stage  of  the  disease,  even  in  mild 
attacks,  but  there  is  no  uniformity  concerning  the 
exact  locality  of  the  commencement,  which  probably 
varies  in  different  cases.  Fatal  cases  generally 
present  evidence  of  pulmonary  collapse,  pneumonia, 
acute  emphysema  or  other  complications. 

Pathology. — The  infective  nature  of  the  disease 
is  indisputable.  The  observed  facts  concerning  the 
spread  of  the  disease,  the  early  catarrhal  stage,  the 
accompanying  enlargement  of  the  bronchial  glands, 
the  subsequent  spasmodic  attacks,  and  the  curious 
nervous  condition  so  often  observed,  together  suggest 
infection  by  way  of  the  respiratory  passages  and  the 
gradual  introduction  into  the  blood  of  a  toxin  or 
toxins  which  act  principally  on  the  nerve-centres  ; 
but  until  the  cause  of  the  disease  has  been  definitely 


determined,  and  its  characters  studied,  the  pathology 
must  remain  speculative. 

Symptoms. — The  invasion  of  whooping-cough  is 
often  insidious  and,  in  the  absence  of  a  prevailing 
epidemic,  suspicion  of  illness  may  not  be  aroused 
until  the  child  is  noticed  to  be  suffering  from  a 
troublesome  cough,  especially  at  night.  Not  in- 
frequently, however,  the  onset  is  quite  definite. 
The  patient,  if  very  young,  is  feverish  (100°  F.  to 
102°  F. )  and  restless  at  night,  and  suffers  from 
cough  and  sneezing  ;  if  older,  is  apathetic,  com- 
plaining of  headache  and  anorexia.  Next  morning 
the  symptoms  may  be  less  marked,  but  by  evening 
they  are  worse  than  on  the  previous  day. 

During  the  following  ten  days  {catarrhal  stage) 
the  symptoms  are  very  varied.  In  some  cases  the 
temperature  remains  raised,  a  hard,  dry  cough, 
always  worse  at  night,  persists,  and  a  few  rhonchi 
can  be  heard  in  the  chest.  In  others,  the  tempera- 
ture intermits  or  never  rises  above  100°  F.,  and 
except  for  the  harassing  cough,  which  interferes 
with  sleep,  no  illness  may  be  suspected.  In  others, 
again,  severe  bronchitis  sets  in  from  the  outset. 
As  a  rule,  however,  the  general  malaise  and  fever 
are  not  explicable  by  any  discoverable  physical 
signs.  Marked  lymphocytosis,  as  well  as  some 
ordinary  leucocytosis,  may  first  be  found  in  this 
stage. 

Towards  the  end  of  the  second  week  the 
catarrhal  stage  passes  into  the  spasmodic.  The 
cough  gradually  becomes  longer,  louder  and  more 
exhausting,  especially  at  night,  and  the  quiet 
intervals  between  what  may  now  be  called  the 
'  attacks '  are  more  definite  and  of  longer  dura- 
tion. In  other  words,  the  frequent  cough  of  bron- 
chial catarrh  becomes  grouped  into  less  frequent 
spasmodic  attacks,  which  often  first  suggest  the 
correct  diagnosis  {see  Diagnosis,  p.  1875).  Two  or 
three  days  after  this  tendency  is  observed  the  cough 
assumes  its  distinctive  character.  Just  before  the 
attack  begins,  in  a  case  of  average  severity,  the 
child's  face  reddens,  as  if  trying  to  suppress  it,  till 
the  cough  bursts  out  in  a  series  of  short,  quick, 
forcible  expiratory  efforts  ;  then  the  breath  is  drawn 
in  with  a  shrill  whistling  sound  or  whoop,  again 
followed  by  a  similar  series  of  rapidly  recurring 
explosive  expiratory  efforts,  succeeded  by  another 
whoop  :  after  a  short  pause  comes  a  less  severe  and 
shorter  fit  and  then  another,  till  a  quantity  of  whitish 
viscid  mucus  is  expelled  through  the  nose  or  mouth, 
and  some  swallowed  ;  or  the  child  vomits  at  the 
same  time,  ejecting  the  contents  of  the  stomach.  In 
a  case  of  average  severity  the  patient  will  whoop 
three  or  four  times  in  each  attack,  and  the  attacks 
will  recur  every  two  or  three  hours  during  the  day 
and  more  frequently  during  the  night. 

Older  children  often  describe  a  tickling  in  the 
throat  before  the  cough,  show  dread  of  its  approach, 
and  prepare  for  it  by  steadying  themselves,  or  by 
clinging  to  others  for  support ;  they  appear  to 
recover  completely  and  show  no  sign  of  illness 
during  the  intervals.  Not  so  with  younger  children  ; 
before  the  attack  the  pulse  quickens,  the  breathing 
is  short  and  insufficient,  rales  are  heard,  spasm 
closes  the  glottis,  the  air  is  forced  out  in  sudden 
jerks,  and  then  enters  with  the  loud  long-drawn 
whoop  ;  this  is  repeated  till  the  face  becomes  livid 
and  swollen,  and  the  child  exhausted  or  semi-con- 
scious. Frequent  attacks  of  this  kind  keep  the  face 
puffy  ;  they  force  the  tongue  over  the  lower  teeth, 
and  thus  especially  in  infants  who  have  only  cut  the 
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two  lower  central  incisors,  small  ulcers  may  be  pro- 
duced on  the  frfenum  linguae  ;  the  eyes  remain  red 
and  watery,  and  haemorrhages  occur  beneath  the 
conjunctivEe.  In  a  severe  paroxysm  blood  may  start 
from  the  nose  and  mouth,  or  be  seen  in  the  matters 
vomited  ;  while  both  urine  and  faeces  may  be  passed 
involuntarily.  In  some  cases  diarrhoea  and  vomit- 
ing are  serious  symptoms.  While  the  cough  forces 
air  from  the  lung,  the  percussion-note  is  dulled  but 
becomes  resonant  again  after  the  sibilant  inspiration 
is  heard.  The  heart's  action  is  impeded,  owing  to 
the  raised  pressure  within  its  cavities  resulting  from 
the  cough,  or  from  irritation  of  the  vagus  ;  neither 
endocardial  nor  pericardial  lesion  is  met  with  in 
whooping-cough,  and  nothing  is  found  wrong  with 
the  heart  after  the  fit  is  over. 

Examination  of  the  chest  in  uncomplicated  cases 
generally  fails  to  reveal  any  physical  signs  during 
the  intervals.  In  some  cases,  however,  temporary 
hyper-resonance,  due  to  the  over-distension  of  the 
air-cells  and  bronchioles,  may  be  made  out  and  a 
few  bronchitic  rhonchi  heard. 

In  the  absence  of  complications  the  third  stage 
of  subsiding  spasm  and  loose  expectoration,  with 
returning  health  and  strength,  may  be  reached  in 
from  four  to  six  weeks.  The  mildest  cases  may 
seem  to  be  over  in  a  month,  but  any  little  want  of 
care  will  intensify  the  symptoms,  and  relapses  are 
common  until  six  weeks  are  accomplished,  even  in 
cases  where  the  second  stage  has  not  been  prolonged 
beyond  four  weeks.  The  disease  often  lasts  two 
months,  and  may  be  followed  by  a  tedious  conva- 
lescence. At  this  stage  patients  seem  particularly 
liable  to  tuberculosis. 

Complications. — In  addition  to  the  phenomena 
already  described  as  occasional  accompaniments  of 
whooping-cough,  patients  suffering  from  this  disease 
are  more  than  usually  liable  to  mechanical  results 
of  coughing,  such  as  hernia,  as  well  as  to  acute  in- 
flammation of  many  of  the  principal  viscera,  such 
as  acute  nephritis  and  acute  lobar  pneumonia. 
There  are,  moreover,  several  conditions  which  are 
especially  associated  with  whooping-cough,  and 
which  gravely  affect  its  prognosis. 

(1)  Hicinoyrhage. — Haemorrhage  under  the  con- 
junctiva or  from  the  nose  or  gums  is  exceedingly 
common,  though  of  comparatively  slight  importance. 
Of  rare  occurrence  and  of  more  serious  import  is 
haemorrhage  from  the  middle  ear,  due  to  rupture  of 
the  tympanum,  hremorrliage  from  the  lungs,  and 
hemorrhage  within  the  cranium  {see  p.  987).  Intra- 
cranial hemorrhage  is  usually  meningeal,  and  may 
give  rise  to  coma,  to  aphasia,  or  to  paralysis  of  one 
of  the  cranial  nerves. 

(2)  Coitviilsions. — General  convulsions  may  occur, 
especially  in  very  young  children  {see  p.  343) 
{a)  when  the  attacks  are  very  frequent  and  severe  ; 
and  {b)  when  extensive  pulmonary  collapse  occurs. 
Tliey  are  believed  to  depend  in  both  cases  upon 
vascular  engorgement  of  the  cortex  and  deficient 
aeration  of  the  blood. 

(3)  Pnliuonary.  —  Whooping-cough  and  measles 
arc  distinguished  from  all  other  acute  infectious 
diseases  by  the  extreme  frequency  of  pulmonary 
complications.  Among  these,  severe  bronchitis, 
affecting  the  larger  tubes,  capillary  bronchitis,  col- 
lapse of  large  portions  of  a  lung,  and  broncho- 
pneumonia are  common.  Acute  lobar  pneumiinia 
and  pleurisy  are  far  less  frequently  met  with.  The 
signs  and  symptoms  of  these  complications  differ 
but  little  from  those  met  with  in  the  same  diseases 


occurring  under  other  circumstances,  but  the  onset 
is  often  insidious  ;  hence  there  arises  a  necessity  for 
regular  observations  of  the  temperature  and  rate  of 
breathing,  as  well  as  for  periodical  examinations  of 
the  chest.  Pulmonary  complications  may  occur 
during  any  stage  of  the  disease,  and  are  most  likely 
to  arise  on  the  one  hand  in  neglected  cases,  and  on 
the  other  in  those  who  are  compelled  to  breathe 
stale  air.  The  occurrence  of  broncho-pneumonia 
often  modifies,  in  a  curious  way,  the  course  of  the 
disease.  The  attacks  become  less  defined  and  the 
characteristic  whoop  may  disappear. 

Sequel.e.  —  Bronchitis  may  persist  long  after 
whooping-cough  has  disappeared,  and  permanent 
dilatation  of  the  bronchial  tubes  is  not  unknown. 
Asthma,  interstitial  pneumonia,  and  a  peculiar  form 
of  irritability  and  restlessness,  are  also  recognised 
sequelae  of  this  disease.  As  has  already  been  said, 
children  suffering  from  whooping-cough  are  espe- 
cially liable  to  develop  tuberculosis,  and  in  cases 
exhausted  by  vomiting  and  inefficient  nourishment, 
wasting,  pustular  skin-eruptions  and  obstinate  intes- 
tinal catarrh  are  peculiarly  prone  to  occur. 

Terminations. — The  large  majority  of  cases  of 
whooping-cough  recover.  Yet  so  frequent  is  the 
disease,  that  it  is  one  of  the  principal  causes  of  infan- 
tile mortality  {see  p.  1028).  Of  the  fatal  cases,  most 
die  of  some  pulmonary  complication.  A  few  suc- 
cumlj  from  acute  cardiac  failure,  from  spasm  of  the 
glottis,  or  from  some  other  complication  or  sequela. 

Diagnosis. — The  diagnosis  of  whooping-cough 
presents  difficulties  both  in  the  catarrhal  and  in  the 
spasmodic  stage.  In  the  former,  a  correct  diagnosis 
is,  in  the  absence  of  a  prevailing  epidemic,  an 
exceptional  achievement.  A  nocturnal  cough  with 
a  temperature  of  101°  F.  and  no  physical  signs 
generally  indicates  the  onset  of  whooping-cough, 
measles,  or  influenza.  The  muscular  pain  and 
brief  duration  of  the  attack  will  generally  suffice  to 
distinguish  influenza.  The  conjunctival  and  nasal 
catarrh,  followed  on  the  fifth  day  by  the  rash,  will 
ensure  the  recognition  of  measles.  When  both 
these  diseases  can  be  excluded,  special  attention 
must  be  paid  to  the  grouping  of  the  attacks  of 
cough.  Bronchitis  can  generally  be  distinguished  by 
the  more  marked  physical  signs.  It  is  always  well 
to  ascertain  to  what  diseases  a  sick  child  has  been 
exposed,  and  what  infectious  diseases  it  has  already 
had.  In  the  spasmodic  stage  laryngismus  stridulus 
(p.  850)  is  occasionally  mistaken  for  whooping- 
cough,  but  the  spasm  of  the  glottis  and  the  croupy 
inspiration  persist  throughout  the  attack.  Enlarged 
tonsils  and  post-nasal  adenoids,  or  even  a  long 
uvula,  especially  when  occurring  together,  not  infre- 
quently give  rise  to  a  cough  closely  resembling  that  of 
whooping-cough,  but  the  sequence  of  events  charac- 
teristic of  the  latter  is  absent,  and  the  physical 
examination  will  probably  suffice  to  remove  the 
doubt.  Enlargement  of  the  bronchial  glands  from 
other  causes  may  give  rise  to  attacks  superficially 
resembling  those  of  whooping-cough  ;  but  the  disease 
does  not  run  the  same  course,  and  the  attacks,  as 
in  the  cases  of  enlarged  tonsils,  are  generally  less 
defined.    See  p.  230. 

Prognosis. — The  prognosis  in  whooping-cough 
depends  on  the  age  of  the  patient,  the  previous 
health,  the  condition  of  nutrition  at  the  time  of  on- 
set, the  time  of  year  (Fig.  3,  p.  1 191),  the  general 
severity  of  the  attack,  and  the  presence  of  complica- 
tions. 

Young  children  are  least   likely  to  make  the 

6  D  2 


1876 


WHOOPING-COUGH 


favourable  recovery  generally  expected  in  uncom- 
plicated whooping-cough  ;  but  with  good  sanitary 
surroundings  and  individual  care  the  youngest  may 
escape,  unless  debilitated  by  previous  illness,  such 
as  rickets  or  measles.  The  risks  diminish  with  each 
year  of  childhood  ;  they  are  less  in  the  summer 
than  in  the  winter,  and  in  boys  than  in  girls.  High 
fever  during  invasion  is  a  frequent  prelude  to  severe 
complications  in  the  subsequent  stages.  Convul- 
sions in  any  stage  are  of  the  worst  significance  ; 
somnolence  or  a  listless  condition  between  the 
attacks,  with  persistent  high  temperature,  are  also 
bad  signs.  The  danger  in  the  second  stage  is  in 
proportion  to  the  severity  of  the  disease.  This 
may  be  estimated  by  noting  the  number  of  attacks 
in  the  twenty-four  hours,  their  intensity  and  their 
duration  ;  in  bad  attacks  the  expulsive  eiforts  are 
more  rapid,  more  boisterous,  and  more  numerous, 
and  the  whoops  are  very  shrill.  In  mild  cases 
there  is  less  spasm  and  the  whoop  occurs  but  once 
or  twice,  or  is  sometimes  not  recognisable  at  all. 
The  duration  of  an  attack  may  be  from  a  few  seconds 
to  some  minutes.  Young  infants  may  die  from 
laryngeal  spasm,  but  the  danger  of  death  during  an 
attack,  however  bad,  is  very  small.  The  number 
of  attacks  may  be  raised  from  twelve  to  twenty  in  the 
twenty-four  hours,  without  danger,  if  the  intervals 
are  complete  enough  for  the  child  to  recover  and 
take  food  during  the  day  and  to  get  sleep  by  night. 
As  many  as  60  to  80,  or  even  140,  attacks  have 
been  counted.  When  they  are  so  incessant  as  to 
interfere  with  both  food  and  sleep  the  exhaustion  is 
extreme,  so  that  it  is  generally  true  that  when  the 
number  of  attacks  exceeds  60  in  the  twenty-four 
hours  a  fatal  result  may  be  anticipated. 

Capillary  bronchitis  and  broncho-pneumonia  are 
the  complications  responsible  for  most  deaths, 
especially  when  the  thorax  is  rickety.  (Jidema  of 
the  glottis  or  of  the  lung,  and  acute  cardiac  failure, 
are  less  frequent  but  more  deadly  in  their  effects. 
Chronic  pneumonia  may  lead  to  bronchiectasis  or 
culminate  in  tuberculosis,  which  generally  runs  a 
rapid  course.  Emphysema  and  pulmonary  collapse 
tend  to  disappear. 

Treatment.  —  General.  There  is  no  specific 
remedy  for  whooping-cough — no  drug  that  can 
check  its  onset  or  stop  its  progress.  Rest  and 
warmth,  with  individual  care,  the  utmost  attention 
to  a  sufficiency  of  pure  air,  and  all  possible  aids  to 
the  resisting  powers  of  the  patient,  are  requisite 
throughout  the  illness. 

Two  rooms,  intercommunicating  if  possible, 
should  be  set  aside  — one  for  use  by  day,  the  other 
by  night.  The  temperature  of  the  room  should  be 
maintained  at  63°  to  65°  F.  ;  but  thorough 
ventilation  must  be  secured  to  ensure  a  plentiful 
supply  of  perfectly  fresh  air,  free  from  dust  and 
without  cold  draughts.  No  gas  or  gas-stove  must 
be  burnt  in  the  room.  The  patient  should  be  kept 
in  bed  until  the  temperature  is  normal,  and  confined 
to  the  house  until  the  spasmodic  stage  is  over.  The 
cold  bath  in  the  morning  should  be  omitted  until  con- 
valescence is  established.  The  diet  should  be  light 
and  nutritious,  consisting  largely  of  milk  ;  and  all 
food  difficult  of  digestion  should  be  avoided.  Broth 
should  be  made  with  vegetables  and  without  condi- 
ments ;  stewed  fruit,  orange-juice,  and  lemonade 
are  useful.  It  is  generally  advisable  to  give  food 
in  small  quantities  at  short  intervals ;  and  when 
vomiting  is  frequent  this  procedure  is  absolutely 
essential.      Each  child  requires  a  good  deal  of 


ready  personal  assistance.  Some  one  should  always 
be  near  to  allay  fright  when  the  cough  begins,  and 
to  steady  the  patient  and  support  the  head  until  the 
fit  is  over. 

Medicinal.  (i)  Inhalation. — The  value  of 
antiseptic  inhalations  in  whooping-cough  is  in  dis- 
pute. To  young  children  they  are  frequently  a 
source  of  terror  and  so  far  inadmissible.  More- 
over, as  has  often  been  pointed  out,  medicated  air 
generally  implies  in  practice  rebreathed  air,  which 
again  is  unquestionably  harmful.  If  these  difficul- 
ties could  be  overcome  there  is  some  reason  to 
suppose  that  air  impregnated  with  carbolic  acid  or 
other  allied  substances  would  be  useful,  as  it  has  a 
sedative  effect  during  the  spasmodic  stage.  Great 
risks,  without  corresponding  benefit,  have  been  run 
by  taking  children  to  gas-works  during  the  course 
of  the  complaint.  Nasal  insufflation  of  salicylic 
acid,  iodoform,  quinine,  and  many  other  drugs  have 
been  recommended,  especially  by  those  who  consider 
that  the  nasal  mucous  membrane  is  the  primary  seat 
of  the  disorder.  Others  have  recommended  that 
the  pharynx  be  painted  with  a  solution  of  resorcin 
(I  per  cent.)  or  of  similar  antiseptic,  to  which  a 
small  quantity  of  cocaine  has  been  added.  Baroux 
strongly  recommends  the  use  of  peroxide  of  hydrogen 
as  an  aerial  antiseptic.  He  recommends  that  two 
large  pieces  of  old  linen  be  sprinkled  with  two  to 
three  ounces  of  peroxide  and  hung  on  a  cord  stretched 
across  the  room  ;  they  should  be  renewed  every 
four  hours. 

(2)  Internal  remedies.  — \vl  very  many  cases  of 
whooping-cough  no  medicinal  treatment  is  needed. 
During  the  catarrhal  stage  simple  salines  may  be 
beneficial.  To  relieve  the  cough  an  occasional  sip 
of  water  or  some  simple  linctus  containing  a  few 
drops  of  ipecacuanha  or  of  oxymel  of  squill  is  often 
sufficient.  In  many  cases  bromide  of  potassium  or 
ammonium  must  be  added  to  an  expectoran: 
mixture  in  order  to  produce  any  relief.  Neither 
opium,  chloral  hydrate  nor  belladonna  is  to  be  used 
until  the  first  stage  is  over  and  secretion  free.  A 
poultice  of  linseed,  or  of  mustard  and  linseed,  is  a 
valuable  adjuvant  [see  Poultice),  especially  when 
a  few  fine  rdles  are  heard  at  the  bases.  Manj' 
authorities  advocate  the  addition  of  some  compound 
tincture  of  camphor  when  the  secretion  is  free.  If 
the  child  be  obviously  ill  with  more  than  the  usual 
amount  of  fever,  quinine  should  be  given — I  gr. 
per  diem  suspended  in  Almond-mixture  for  each 
year  of  age,  and  continued  for  two  or  three  days, 
answers  best,  but  sometimes  larger  and  fewer  doses 
seem  more  efficacious.  If  any  difficulty  is  ex- 
perienced in  the  administration  of  the  quinine  it 
should  be  given  as  an  enema. 

Relief  of  spasm  is  the  main  object  of  treatment  in 
the  second  or  spasmodic  stage  of  whooping-cough, 
the  efficacy  of  the  means  employed  being  measured 
by  the  diminution  in  the  severity  and  number  of 
the  daily  attacks.  By  this  test  belladonna  proves 
to  be  the  most  useful  remedy,  but  it  must  be  given 
in  large  and  continued  doses.  With  a  child  of 
three  years  old  one-sixth  to  one-fourth  of  a  grain  of 
the  extract,  or  10  to  15  minims  of  the  tincture,  may 
be  given  three  to  six  times  a  day  before  the  physio- 
logical effects  indicate  a  diminution  of  the  dose. 
Atropine  (^-i^  to  ^  gr. )  is  preferred  by  many  ; 
but  since  the  official  standardisation  of  the  prepara- 
tions of  belladonna  the  selection  of  any  particular 
preparation  is  a  matter  of  less  importance.  A 
combination    of    bromides,     especially     that  of 
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ammonium,  with  belladonna,  has  a  well-deserved 
reputation.  Bronioform,  in  an  emulsion,  is  a 
favourite  remedy  at  the  present  time  ;  it  may  be 
given  in  doses  of  |  iii  to  3  tri,  cautiously,  according 
to  the  age  of  the  child,  three  or  more  times  a  day. 
Minute  doses  of  opium  are  sometimes  useful  in 
allaying  vomiting,  but  must  only  be  given  when  the 
secretion  is  free  ;  only  a  few  doses  are  permissible. 
Ergot,  phenazone,  and  butyl-chloral  hydrate  are 
more  or  less  accredited  remedies,  especially  when  the 
others  have  failed,  but  it  mitst  be  remembered  that 
most  of  the  vaunted  remedies  for  the  cure  of 
whooping-cough  owe  their  repute  to  having  been 
administered  in  the  fifth  or  sixth  week  of  the  illness, 
when  the  disease  is  nearly  over.  All  the  more 
potent  counter-irritants,  such  as  croton  oil  and 
blisters,  are  to  be  avoided.  In  rare  cases  artificial 
respiration  has  been  successful  in  resuscitating  a 
child  apparently  dead  of  asphyxia. 

In  the  third  or  declining  stage  of  whooping-cough 
tonics  and  astringents  are  of  distinct  benefit. 
Great  discretion  is  required  in  deciding  when 
children  should  be  allowed  to  go  out  of  doors 
or  seek  change  of  air.  Too  much  emphasis 
cannot  be  laid  upon  the  rule  that  no  child  should 
be  sent  in  public  conveyances  or  to  lodgings  so  long 
as  there  is  the  least  risk  of  infection.  Moreover, 
the  end  of  the  infectious  period  also  corresponds 
with  the  time  when  the  patient  is  most  likely  to 
receive  benefit  without  any  corresponding  risk. 
Unquestionably  change  of  air  has  a  remarkable 
effect  in  restoring  appetite  and  in  removing  the 
remaining  tendency  to  spasm  [see  p.  147 1).  The 
treatment  of  the  various  complications  is  described 
in  the  articles  dealing  with  these  conditions. 

H.  Montague  Murray. 

WIDAL'S  TEST.— Serum-Reactions. 

WIESBADEN,    in    Nassau,    Germany. — 

Thermal  salt  waters.    See  Mineral  Waters. 

WIGHT,  Isle  of. — See  Sandown  ;  Shanklin  ; 
Undercliff  ;  Ventnor;  and  Climate,  Treat- 
ment of  Disease  by. 

WILDBAD,  in   WiJptemberg,  Germany. — 

Simple  thermal  waters.    See  Mineral  Waters. 

WILDUNGEN,   in   Waldecl<,  Germany.— 

Earthy  waters.    See  Mineral  Waters. 

WILL,  Capacity  for  executing. — See  Civil 
Incapacity. 

WINDPIPE,  Diseases  of— 6Ve  Larynx,  Dis- 
eases of ;  and  Trachea,  Diseases  of. 

WINKING,  Involuntary.— Facial  Spasm. 

WINTER -CO  UGH. —This  expression  is  asso- 
ciated with  those  cases  in  which  a  patient  is  subject 
to  more  or  less  cough  during  the  winter  season, 
being  free,  or  almost  free,  during  the  warmer 
portion  of  the  year.  It  may  come  on  at  any  period 
in  the  course  of  the  winter,  and  is  generally  refer- 
able to  some  obvious  cause,  which  produces  '  a 
cold. '  The  attacks  tend  as  a  rule  to  become  ifiore 
aggravated  and  difficult  to  cure,  as  well  as  more 
easily  excited,  as  time  progresses. 

Cases  of  winter-cough  belong  chiefly  to  the 
following  classes  :  I.  Not  uncommonly  it  is  merely 
due  to  a  slight  catarrh,  affecting  the  throat  and 


main  air-passages.  2.  Most  frequently  the  cough 
depends  on  bronchial  catarrh  or  bronchitis  in  various 
degrees,  usually  associated  with  more  or  less  emphy- 
sema. 3.  Winter-cough  may  characterise  some 
chronic  phthisical  cases,  this  symptom  subsiding 
during  the  warmer  season.  4.  There  are  certain 
forms  of  cardiac  disease  of  which  winter-cough 
may  be  a  prominent  phenomenon. 

Treatment. — The  treatment  of  winter-cough 
must  depend  on  the  nature  of  the  cause  which  gives 
rise  to  it,  and  will  be  found  discussed  in  the  special 
articles  descriptive  of  the  several  conditions.  See 
Couini.  Frederick  T.  Roberts. 

WOMB,  Diseases  of. — See  Uterus,  Diseases 

of. 

WOODHALL,  in  Lincolnshire.— Common  salt 
waters,  containing  iodine  and  bromine.  See  Mine- 
ral Waters. 

WOOLSORTERS  DISEASE. —  a  form  of 
anthrax.    See  TusruLE,  ^Ialignant. 

WOR D-BLI N D N ESS.  — .S-«  Aphasia. 

WORD-DEAFNESS  — &f  Aphasia. 

WORMS.— 5f<?  Entozoa. 

WOUNDS,  Healing  of — A  living  animal  tissue 
when  wounded  has  an  inherent  tendency  to  repair, 
but  what  this  tendency  depends  upon  is  as  yet 
unexplained.  The  bond  of  union  need  not  be  of 
the  same  nature  as  the  tissue  wounded.  It  is 
composed  usually  of  white  fibrous  tissue,  and  when 
formed  is  known  as  a  'cicatrix.'  So  far  as  the 
naked -eye  appearances  are  concerned,  wounds  are 
generally  described  as  healing  by  one  or  other  of 
the  following  five  methods  :  ( l )  by  '  first  intention  ; ' 
(2)  by  '  immediate  union;'  (3)  by  '  .second  inten- 
tion '  or  '  granulation  ;'  (4)  l)y  'secondary  adhesion  ' 
or  union  of  two  granulating  surfaces  ;  and  {5)  under 
a  scab,  or  what  is  virtually  healing  under  aseptic 
conditions.  The  last  of  these  does  not  require 
special  description,  as  the  scab  is  simply  Nature's 
dressing  ;  the  process  of  healing  under  such  cir- 
cumstances does  not  differ  from  what  occurs,  say, 
in  healing  by  the  '  first  intention.'  Although,  on 
mere  naked-eye  examination,  the  above  methods  of 
repair  are  evident  enough,  yet,  when  the  pathology 
of  the  process  is  inquired  into  it  will  be  found  that 
there  is  in  reality  only  one  method  by  which  wounds 
heal,  namely,  by  growth  of  the  new  reparative 
tissue  from  tissue  of  a  like  kind  present  in  the 
wounded  part.  The  superficial  differences  ob- 
served in  the  closing  of  wounds  are  to  be  regarded 
as  accidental  rather  than  essential,  as  epiphe- 
nomena,  or  complications,  and  frequently  as  im- 
pediments to  the  even  onward  progress  of  growth 
which  constitutes  the  ruling  feature. 

I.  Healing  by  tlie  ^  first  intention.^  -\i  the  flaps 
of  a  wound,  say,  after  amputation,  be  examined  in 
from  twelve  to  eighteen  hours  from  the  time  of 
infliction  of  the  injury,  they  will  be  found  to  present 
a  glossy,  moist  appearance,  due  to  the  escape  of 
lymph  from  the  divided  lymphatics — the  lymph- 
spaces,  lymph-radicles,  and  larger  lymph-vessels, 
which  permeate  all  parts  of  the  body.  If  it  be 
again  examined  after  a  lapse  of  about  forty-eight 
hours,  the  severed  tissues  will  be  found  to  have  lost 
this  appearance  ;  the  quantity  of  liquid  exuding 
from    the  wound  is  less   than  before  ;   and  the 
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exposed  muscles  and  other  elements  of  the  flaps 
are  now  coated  with  a  delicate  greyish-coloured 
film,  which  can  be  removed  by  scraping  the  surface. 
Examined  microscopically,  this  filmy  deposit  is 
found  to  consist  of  lymph -corpuscles — the  corpuscles 
which  have  exuded  with  the  lymph,  and  which  are 
now  entangled  in  the  free  extremities  of  the  divided 
tissues.  They  are  embedded  in  fibrin,  which  has 
taken  the  form  either  of  a  granular  precipitate  or  a 
network.  Supposing  the  two  sides  of  the  wound 
to  have  been  placed  in  accurate  contact,  the  two 
lymph-coated  surfaces,  together  with  any  blood- 
clot  which  may  have  been  upon  them,  adhere  and 
establish  a  temporary  bond  of  union.  In  from  four 
to  five  days  after  the  infliction  of  the  wound,  a 
layer  of  connective-tissue  elements  or  fibroblasts 
makes  its  appearance  beneath  the  lymph  on  each 
side,  and  this,  as  it  grows  inwards,  supplants  and 
causes  absorption  of  the  lymph  and  blood-clot  lying 
in  the  gap,  which  supply,  as  above  said,  the 
temporary  bond  of  union  ;  the  two  layers  meet  in 
the  middle  line  and  their  cells  intertwine.  The 
cells  composing  these  two  layers  are  at  first  round, 
many  of  them  twice  the  size  of  a  leucocyte,  and 
are  provided  with  either  a  single  large  nucleus  or, 
it  may  be,  two  of  these.  As  organisation  proceeds 
they  become  spindle-shaped,  and  ifi  from  three  to 
four  weeks  are  converted  into  bundles  of  white 
fibrous  tissue.  This  constitutes  the  permanent 
cicatrix.  Yellow  elastic  tissue  enters  little,  if  at 
all,  into  the  construction  of  the  medium  of  repair. 
The  source  of  the  fibroblasts  which  enter  into  the 
organising  layers  is  the  white  fibrous  tissue  near 
the  surface  of  the  flaps,  more  especially  if  this  be 
of  the  areolar  variety.  The  tissues  at  a  short 
distance  from  the  surface  are  practically  unaffected, 
and  the  cicatrix,  when  healing  is  completed,  is 
usually  so  delicate  that  its  line  can  be  followed 
throughout  the  part  with  difficulty,  even  with  aided 
vision.  As  the  process  of  repair  is  proceeding, 
loops  of  capillary  blood-vessels  make  their  way  into 
the  embryonic  cicatrix  ;  they  are  never  abundant 
or  more  than  what  is  necessary  for  the  maintenance 
of  the  part.  Hence  the  blanched  appearance  pre- 
sented by  a  wound  when  healing  typically  by  the 
first  intention.  The  gap  having  been  filled  with 
young  connective-tissue,  the  divided  epidermis 
throws  out  a  few  new  cells ;  these  meet  in  the 
middle  of  the  wound,  and,  coalescing,  re-establish 
the  protective  covering.  The  resulting  cicatrix  is 
always  more  or  less  depressed. 

Should  the  wound,  however,  become  septic,  that 
is  to  say,  inoculated  with  the  organisms  of  suppura- 
tion, chiefly  the  Staphylococcus  pyogenes  aureus 
and  the  Streptococcus  pyogenes,  the  reparative 
ingrowth  of  the  organising  tissue  is  prevented  ;  the 
blood-vessels  are  stimulated  and  become  engorged, 
and  excess  of  blood-products  is  poured  out  from 
them.  These  accumulate  in  the  wound  and  fall 
into  a  state  of  fatty  degeneration,  and  an  abscess 
results.  The  pus  which  constitutes  the  abscess 
must  be  discharged  before  healing  will  take  place. 
Generally  the  wound  will  gape  and  commence  to 
granulate,  healing  being  effected  thereafter  by  the 
'  second  intention. '  Or,  if  actual  granulation  be 
not  forthcoming,  the  wound  may  heal  gradually 
from  its  depths,  the  quantity  of  cicatrix  formed  in 
either  case  being  vastly  greater  than  if  it  had  closed 
by  the  first  intention. 

2.  Healing  by  immediate  uniott. — This  is  nothing 
more  than  healing  by  the  '  first  intention  '  under  the 


very  best  auspices.  An  incision  is  made  into  a  part, 
pressure  is  applied  immediately,  all  blood  is  squeezed 
out  of  the  wound,  and  the  amount  of  lymph  which 
escapes  is  limited  by  the  pressure  of  the  opposed 
surfaces.  Unduly  great  distension  of  blood-vessels 
is  prevented  by  the  same  agency,  and  the  wound 
remains  aseptic.  Under  these  circumstances  the 
severed  tissues  unite  with  the  least  possible  expen- 
diture of  material. 

3.  Healing  by  I  he  '■  seeotid  intention.'' — In  the 
centre  of  a  wound  healing  by  this  method  is  the 
granulating  surface.  The  granulations  are  small — 
mere  points  of  a  rosy  red  colour — and  the  discharge 
from  them  is  slight.  Each  granulation  consists  of  a 
tuft  of  capillary  blood-vessels,  around  which  there  is 
an  indefinite  quantity  of  loose  areolar  fibrous  tissue. 
So  delicate  and  open-woven  is  the  latter  that  it  may 
present  almost  a  myxomatous  appearance.  The 
meshes  of  this  stroma  are  filled  with  more  or  less 
plasmatic  liquid  exuded  from  the  capillary  loops, 
and  with  the  granulation-cells.  These  granulation- 
cells  are  of  two  kinds,  namely,  leucocytes  and 
fibroblasts,  the  former  being  the  more  abundant. 
Some  of  the  fibroblasts  may  approach  giant-cells 
in  size  ;  or  actual  giant-cells,  if  the  wound  be  tuber- 
cular, may  be  contained  in  the  meshes  of  the  stroma. 
The  discharge  from  the  granulating  surface  consists 
of  the  above  liquid  pressed  out  from  the  vessels, 
and  the  granulation-cells — in  chief  part  those  which 
are  leucocytes.  Accumulating  as  this  liquid  and 
the  leucocytes  do  in  the  meshes  of  the  stroma,  they 
are  driven  out  in  the  direction  of  least  resistance, 
namely,  towards  the  surface,  and  are  thrown  off 
from  it.  The  more  or  less  purulent  character  of 
the  discharge  depends  upon  the  number  of  cells 
contained  within  it,  and  these  diminish  in  number 
as  the  wound  assumes  healing  characters.  The 
amount  of  discharge  depends  upon  the  degree  of 
distension  of  the  capillary  loops.  The  actual 
granulating  surface  is  shallow,  usually  not  more  than 
from  a  sixteenth  to  an  eighth  of  an  inch,  but  beneath 
it  a  layer  of  tissue  of  primary  importance  in  the 
healing  of  the  wound  is  met  with.  It  is  composed 
of  the  same  elements  as  those  which  form  the  orga- 
nising layers  on  the  sides  of  the  wound  in  healing 
by  the  '  first  intention,'  namely,  fibroblasts  of  round 
and  spindle  shape.  Through  this  layer  of  young 
connective  tissue  the  stems  of  the  capillary  loops 
pass  to  reach  the  granulating  surface  proper.  When 
healing  of  the  wound  takes  place,  the  granulations 
atrophy,  any  fibroblasts  contained  in  them  become 
fibrous,  and,  along  with  those  in  this  deep  cicatrising 
layer,  constitute  the  young  fibrous-tissue  basis  over 
which  the  epithelium  spreads  to  complete  the 
repair. 

Round  the  margin  is  the  so-called  '  blue-pink 
pellicle  ' — the  layer  of  young  epidermis.  Its  edge 
is  very  loosely  attached  to  the  underlying  cicatricial 
layer,  so  that  the  blade  of  a  knife  can  be  inserted 
beneath  it  ;  but  later  on  the  new  epithelium  be- 
comes inseparable  from  the  parts  beneath.  It  is 
composed  of  young  epidermic  cells  like  those  of 
the  rete  Malpighii.  As  the  granulations  atrophy  at 
the  margin  of  the  wound,  this  pellicle  of  young  epi- 
dermis spreads  at  first  round  them  and  finally  over 
them.  As  it  does  so,  the  granulation-vessels  dis- 
appear in  great  part ;  further  exudation  of  the 
granulation-leucocytes  is  prevented  ;  and  the  fibro- 
blasts formerly  entangled  within  the  granula- 
tions, together  with  those  lying  underneath,  be- 
come transformed  into  fibres.    The  part  which  has 
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healed  is  blanched  and  hard.  The  epithelium 
covering  it  has  assumed  the  characters  of  epidermis 
with  a  rete  Malpighii  and  horny  layer,  and  under- 
neath this  is  the  coarse  fibrous  tissue  of  the  cicatrix. 

4.  Healing  by  seconda)-)'  adhesion. — If  two  granu- 
lating and  healing  surfaces  are  brought  into  accu- 
rate contact,  and  if  equable  pressure  be  applied,  they 
tend  to  unite,  especially  if  they  are  free  from  pyo- 
genic organisms.  The  mechanism  of  the  process  is 
that  the  mutual  pressure  of  the  closely  applied  sur- 
faces causes  atrophy  of  the  granulation-loops,  and 
allows  the  deep  cicatricial  layers  to  meet  and 
coalesce. 

Comparison  of  the  above  methods  oj  healing. — 
There  is  no  essential  diflerence,  for  although  in 
healing  by  the  '  second  intention  '  the  wounded 
surface  becomes  covered  by  granulation-loops,  still 
these  are  to  be  regarded  as  an  accident  of  the  situa- 
tion— as  due  partly  to  relaxation  of  the  natural 
restraint  exerted  upon  the  capillaries  by  the  skin 
and  other  elastic  tissues,  partly  to  the  stimulus 
exerted  upon  the  free  surface  by  the  presence  of  the 
organisms  of  suppuration.  If  an  exposed  wound 
be  kept  free  from  sepsis,  and  if  pressure  be  carefully 
applied  to  its  surface,  it  heals  without  granulation, 
and  more  quickly  than  when  granulation  has  en- 
sued. The  granulations  on  a  wound  healing  by  the 
'  second  intention '  must  be  removed  before  the 
wound  will  heal.  By  their  atrophy  the  true  heal- 
ing layer,  composed  of  fibroblasts,  and  lying  be- 
neath them,  comes  to  the  surface,  and  the  epidermis 
runs  over  it.  In  healing  by  the  '  first  intention  ' 
the  only  real  difference  is  that  this  layer  is  double 
instead  of  single,  and  the  same  holds  good  of  healing 
by  secondary  adhesion.  The  exuberant  vascularity 
of  a  granulating  surface  is  the  chief  means  of  retard- 
ing its  healing  ;  the  granulations  must  be  got  rid 
of  either  by  natural  atrophy  or  by  the  application 
of  pressure,  &c.,  before  the  wound  will  close.  The 
Ijasis  of  the  whole  procedure,  as  before  said,  is  the 
growth  of  new  connective  tissue  from  that  already 
in  the  wounded  part,  of  new  epidermis  from  that 
already  at  each  side,  and  of  new  blood-vessels  from 
those  present  on  the  cut  or  otherwise  wounded 
surfaces. 

Wounds  of  particular  tissues. — The  less  vascular 
the  part  wounded,  the  more  readily  it  heals  by  first 
intention.  An  incised  wound  of  the  cornea  heals 
quicker  than  any  other  ;  that  of  the  linea  alba  pro- 
bably comes  next.  Wounds  of  muscle  unite  chiefly 
by  fibrous  tissue,  although  newly-developed  mus- 
cular fibres  may  be  found  in  the  cicatrix.  A  cicatrix 
usually  tends  to  contract,  but  that  which  follows 
upon  the  sloughing  of  a  Peyer's  patch  in  typhoid 
fever  is  an  exception  to  this  rule.  The  cicatrix  of 
the  intestine  resulting  from  dysentery  or  tuberculosis 
has,  however,  a  notorious  tendency  to  contract 

New-forj)iation  of  blood-vessels.  —  The  blood- 
vessels newly  developed  in  a  healing  part  are  appa- 
rently derived  from  buds  given  off  from  those  already 
present.  From  the  endothelium  of  a  capillary  a 
nucleated  protoplasmic  bud  or  vasoblast  is  shot 
outwards.  Similar  buds  are  pushed  out  from  the 
walls  of  neighbouring  capillaries,  and  these  ana- 
stomose by  their  tapering  extremities.  They  are 
solid  at  first,  but  become  hollowed  out,  and  into 
the  channels  thus  formed  blood-corpuscles  find  their 
way. 

Healing  of  blood-vessels. — When  the  end  of  a 
divided  artery  is  ligatured  with  silk,  and  when  the 
wound  becomes  septic,  the  channel  of  the  artery  fills 


with  a  firm  clot  or  thrombus,  usually  as  high  as  the 
first  large  branch  above  the  point  of  ligature. 
Blood-capillaries  grow  into  the  clot  from  the 
vasa  vasorum  and  ramify  in  all  directions.  They 
convey  with  them  the  elements  of  organisation, 
namely,  fibroblasts  derived  from  the  adjacent  wall 
of  the  vessel.  At  the  same  time  the  tunica  intima 
thickens  and  encroaches  on  the  channel  of  the 
vessel.  As  the  living  tissue  from  these  two  sources 
makes  its  way  into  the  blood-clot,  it  causes  absorp- 
tion of  the  latter,  just  as  would  happen  in  a  sub- 
cutaneous effusion  of  blood.  As  the  clot  is  absorbed, 
its  interstices  are  occupied  by  young  cicatrix  derived 
from  these  two  sources,  which  by  contracting  closes 
the  aperture  at  the  end  of  the  vessel  and  for  some 
distance  above.  The  clot  acts  simply  as  the  mould 
or  framework  in  which  the  future  cicatrix  is  cast. 
When  the  artery  is  ligatured  with  catgut  or  aseptic 
silk,  and  when  the  wound  remains  aseptic  until 
healing  is  completed,  there  may  not  be  found  any 
clot  in  the  stump  of  the  ligatured  vessel,  or  this 
may  be  simply  filiform  in  character.  The  artery, 
nevertheless,  closes  quicker  under  such  circum- 
stances than  under  the  former,  and  the  closure  is 
effected  exclusively  by  a  cicatricial  thickening  of 
the  tunica  intima.  Within  three  weeks  of  the  appli- 
cation of  the  ligature  the  catgut  may  have  vanished 
entirely,  its  place  being  taken  by  a  ring  of  fibrous 
tissue,  and,  at  the  same  time,  the  channel  of  the 
vessel  may  be  in  great  part  obliterated.  The 
thrombus,  if  such  be  deposited  after  the  ligature  is 
applied,  hinders  the  closure  of  the  channel,  and 
must  be  absorbed  before  this  can  be  effected. 

Adhesions  of  serous  sujfaees. — Although  adjacent 
surfaces  of  most  of  the  serous  membranes  are  in 
contact  during  life,  yet  they  do  not  tend  to  adhere. 
Should  the  membrane  become  inflamed,  however, 
there  is  a  constant  tendency,  in  the  absence  of 
suppuration,  to  coalescence  taking  place.  From  the 
blood-vessels  of  the  inflamed  membrane  there- 
exudes  a  quantity  of  liquid  more  or  less  plasmatic 
in  character.  It  contains  fibrinogen  together  with 
leucocytes  and  other  corpuscular  elements  of  the 
blood.  These  set  free  the  fibrin-ferment,  which, 
reacting  upon  the  fibrinogen,  precipitates  it  as 
fibrin.  The  fibrin  assumes  the  character  of  a  net- 
work in  which  are  entangled  the  corpuscular  ele- 
ments. It  lies  upon  the  adjacent  serous  surfaces, 
while  between  them  is  the  liquid  now  deprived  of 
its  fibrin-forming  constituents.  Comparatively  little 
of  this  liquid  may  be  present,  so  that  the  inflam- 
mation assumes  a  dry  character,  and  the  two  fibrin - 
coated  surfaces  may  thus  from  the  first  be  in  con- 
tact. Any  excess  of  liquid  is  in  course  of  time 
absorbed,  or  may  be  drawn  off  artificially,  after 
which  the  fibrinous  layers  from  either  side  lie  in 
apposition  and  adhere.  Such  adhesion  is  only  tem- 
porary and  is  easily  separable  ;  the  permanent  con- 
.nection  is  effected  by  the  following  means  :  From 
the  fibrous  basis  of  the  serous  membrane  there  is 
thrown  off  a  dense  mass  of  fibroblasts  which  accu- 
mulate in  a  layer  beneath  the  fibrin,  while  the  in- 
dividual cells  composing  it  push  themselves  in  rows 
into  the  interstices  of  the  fibrin.  Wherever  they 
spread  the  fibrin  falls  to  pieces  and  is  absorbed 
while  the  leucocytes  become  fatty  and  disappear, 
their  place  being  taken  by  the  fibroblasts  derived 
as  above  described.  Twigs  of  capillaries  accom- 
pany the  organising  elements,  also  derived  from 
the  serous  membrane.  As  the  fibrin  becomes 
absorbed,    the  two    organising   layers   meet  an 
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coalesce,  their  cells  become  converted  into  white 
fibrinous  tissue,  and  a  permanent  bond  of  union  is 
established.  The  process  of  union  is  almost  identical 
with  that  which  occurs  in  healing  by  the  '  first  in- 
tention.' 

Skin  grafts. — See  Skin-Grai?TING,  p.  1491. 

Grafts  of  other  tissues  If  living  bone  be  chopped 

up  into  fragments,  and  these  be  placed  in  a  sac  of 
living  tissue — by  preference  the  periosteum — the 
fragments  of  bone  continue  to  live  and  grow.  The 
entire  shaft  of  a  bone  like  the  humerus  may  thus  be 
remoulded  (Macewen).  Pieces  of  the  pancreas, 
thyroid  gland,  or  conjunctiva  may  also  be  trans- 
planted into  a  part  to  which  they  are  foreign,  and 
continue  to  live  and  grow.  In  all  these  grafting- 
experiments,  the  tissue  to  be  grafted  should  be 
taken  from  the  same  species  of  animal  as  that  to 
which  the  graft  is  to  be  applied. 

Organisation  of  blood-clot.  — Blood-clot  has  of  itself 
no  more  power  of  organisation  than  any  other  form 
of  precipitated  albumen.  Its  leucocytes  do  not 
appear  to  have  any  power  of  developing  into  fibrous 
tissue,  and  its  network  of  fibrin  is  quite  inert.  Being 
a  porous  body,  however,  it  acts  readily  as  the  mould 
in  which  organisation  may  proceed.  Hence,  if 
blood  be  effused  into  the  gap  of  a  granulating 
wound  and  coagulate,  its  substance  will  soon  be- 
come vascular,  and  its  surface  will  bleed  if  pricked. 
The  blood-vessels  carry  in  their  sheath  the  fibro- 
blasts derived  from  neighbouring  tissues,  and  these 
constitute  the  elements  of  organisation.  The  blood- 
clot  is  gradually  absorbed  by  the  living  tissue  pene- 
trating into  it,  just  as  happens  in  the  formation  of 
an  adhesion  between  two  serous  surfaces. 

Organisation  of  inert  porous  bodies. — Any  porous 
body,  if  the  pores  freely  intercommunicate,  will 
become  filled  with  organising  tissue  under  similar 
circumstances.  Pieces  of  sponge,  elder-pith,  or 
calcined  bone  are  all  suited  for  the  purpose. 
Sponge  from  its  free  porosity  is  particularly  adapted 
for  the  experiment.  It  may  be  applied  to  a  granu- 
lating surface  in  a  thin  slice  or  be  embedded  bodily 
in  a  deep  tissue.  In  the  former  case  the  edge  of  the 
sponge  must  be  a  considerable  distance  within  the 
margin  of  the  epithelial  pellicle,  and,  in  the  latter, 
the  block  of  sponge  must  not  cause  pressure  on 
adjacent  parts,  but  simply  replace  a  portion  of 
tissue  excised.  The  interstices  of  such  porous 
bodies  become  vascularised,  fibroblasts  penetrate 
into  them,  they  become  firmly  united  to  the  part, 
and  in  course  of  time  are  absorbed. 

D.  J.  Hamilton. 

WRIST-DROP.— A  result  of  paralysis,  affecting 
the  extensor  and  supinator  muscles  of  the  wrist, 
and  commonly  met  with  in  chronic  alcoholism  and 
chronic  lead-poisoning.  See  Alcoholism  ;  Lead, 
Poisoning  by  ;  and  Neuritis,  Multiple. 

WRITER'S  CRAMP.  —  Synon.  :  Scrivener's 
Palsy  ;  Fr.  Crampe  des  Ecrivains  ;  Ger.  Schreibe- 
krafnpf. 

This  disease  may  be  taken  as  the  most  common 
form  and  most  typical  representative  of  a  class  of 
diseases  which  Duchenne  called  '  functional  impo- 
tences.' In  them  we  find  the  patient  complaining 
of  inability  to  execute  some  complicated  act,  the 
power  to  perform  which  had  taken  him  perhaps 
years  (in  the  case  of  writing)  to  acquire.  As  a  rule 
there  is  no  other  trouble,  and,  as  far  as  the  patient's 
observation  goes,  all  muscular  acts,  however  deli- 


cate or  however  complicated,  are  accomplished 
without  difficulty,  with  the  exception  of  one, 
which  unfortunately  is  usually  that  with  which  the 
patient  earns  his  living.  Not  only  have  cases  of 
'  writer's  cramp '  been  described,  but  English  and 
foreign  physicians  have  furnished  accounts  of 
'piano-player's  cramp,'  in  which  an  inability  to 
strike  chords  with  correctness  is  present  ;  of  vio- 
linists who  have  lost  the  power  of  holding  the 
violin  and  fingering  with  the  left  hand  ;  of  violon- 
cello-players who  have  become  powerless  to  '  make 
the  nut  '  with  the  phalangeal  joint  of  the  left 
thumb  ;  of  tailors  who  can  no  longer  use  the 
needle  ;  of  dairymen  who  fail  in  milking  ;  of 
bricklayers  who  cannot  wield  the  trowel  ;  of  smiths 
who  cannot  use  the  hammer  ;  of  compositors  who 
cannot  place  the  type  ;  and  lately  we  have  had 
accounts  of  telegraphists  who  have  become  unable 
any  longer  to  work  at  their  calling.  '  Writer's 
cramp,'  however,  is  by  far  the  most  common  of 
these  diseases,  and  while  the  others  mentioned 
must  be  regarded  as  the  rarest  of  medical  curiosi- 
ties, the  one  which  has  been  chosen  to  illustrate  the 
class  is  tolerably  often  met  with. 

Symptoms  and  Course. — The  symptoms  and 
course  in  a  typical  case  of  '  writer's  cramp  '  are  as 
follows  :  A  clerk,  who  from  his  painstaking  and 
energetic  habits  has  been  tempted  by  his  employers 
to  work  overtime  or  possibly  against  time,  and  who 
perhaps  (as  the  history  of  these  cases  often  shows) 
is  harassed  by  domestic  troubles,  discovers  that  he 
does  not  write  quite  as  easily  as  he  did,  that  his 
hand  possibly  aches  after  prolonged  writing,  and  that 
he  finds  it  convenient  to  adopt  .some  new  method  of 
holding  his  pen.  At  first  the  trouble  is  hardly 
noticeable,  and  then  he  finds  himself  obliged  to 
grasp  his  pen  with  unusual  tightness  to  prevent  its 
becoming  unsteady.  Then  his  handwriting  begins 
to  suffer  ;  perhaps  his  forefinger  refuses  to  remain 
steadily  upon  the  penholder,  and  while  he  is  making 
every  effort  to  control  it,  the  pen  somehow  or  other 
eludes  his  grasp  and  falls  from  his  hand.  If  he 
persevere — probably  he  is  one  of  those  who  would 
sooner  die  than  give  in — his  progress  downhill  is 
rapid  and  certain.  Every  possible  method  of  hold- 
ing the  pen  is  adopted  by  turns,  such  as  interlacing 
it  between  the  fingers,  grasping  it  firmly  with  the 
whole  hand,  using  only  the  first  and  second  fingers 
without  the  thumb,  or  the  thumb  and  second  finger 
without  the  first  ;  but  these  expedients  quickly  fail 
to  be  of  service.  He  cannot  steady  the  pen  by  means 
of  them,  and  he  finds  that  the  arm  rolls  possibly 
inwards  or  outwards,  and  that  he  can  only  form  his 
letters  by  moving  the  whole  arm  from  the  shoulder, 
or  lastly  by  fixing  the  arm  to  the  side  and  swaying 
the  whole  body  to  and  fro.  The  handwriting  soon 
becomes  illegible  ;  and  lastly  the  patient  is  almost 
unable,  even  by  the  most  strenuous  efforts,  to  make 
a  mark  upon  paper.  To  write  a  word  legibly  in 
extreme  cases  is  impossible,  and  there  are  few 
spectacles  more  distressing  than  to  see  a  patient, 
whose  handwriting  was  perhaps  his  means  of  liveli- 
hood, drip  with  perspiration  while  making  an 
ineffectual  effort  to  sign  his  name.  His  loss  of 
writing  power  may  be  his  only  symptom,  as  was  the 
case  with  an  American  sufferer  who  wrote  thus  to 
the  writer:  'That  fingers  which  couldguide  razor  and 
needle,  wield  oar  and  musket,  and,  though  numb 
with  cold,  knot  and  cast  off  reef-points  on  a  wet 
sail,  should  yet  strike  work  when  called  on  for  the 
familiar  character  of  their  owner's  name,  seemed 
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utterly  beyond  comprehension.'  Patients  should 
l3e  closely  questioned  as  to  their  ability  to  perform 
acts  other  than  writing.  In  the  writer's  experience 
it  is  usual  to  hnd  that  some  other  act  or  acts  is 
affected.  If  the  patient  be  asked  if  he  can  wind 
up  his  watch,  carry  a  full  teaspoon  steadily  to  his 
mouth,  or  perform  some  similar  act  requiring  a 
delicate  use  of  the  thumb  and  forefinger,  it  will  very 
commonly  be  found  that  he  has  lost  his  deftness  in 
performing  such  acts,  although  in  using  a  knife  or 
wielding  a  hammer,  and  other  work  requiring  a 
coarse  use  of  muscles  other  than  those  used  in 
writing,  he  may  find  no  difficulty  whatever.  Fre- 
quently there  are  neuralgic  pains,  or  a  sense  of 
extreme  fatigue  in  the  hand  or  arm  ;  and  in  some 
cases  the  effort  to  write  has  been  followed  by  pain 
in  the  back  or  severe  headache.  In  some  cases 
the  mental  distress  caused  by  the  loss  of  power  has 
produced  a  condition  bordering  on  melancholia. 
Slight  tremor  of  the  hand  is  not  uncommon,  and 
these  tremors  sometimes  occur  independently  of 
writing.  Tenderness  of  the  nerve-trunks  (median, 
ulnar,  or  musculo-spiral)  is  very  often  present,  and 
should  always  be  carefully  looked  for,  as  indicative 
of  congestion  of  the  nerves,  or  neuritis.  Occasion- 
ally there  is  objective  spasm  of  some  of  the  muscles 
of  the  arm  when  the  effort  to  write  is  made  ; 
and  one  case  has  been  reported  by  the  writer,  in 
which  the  symptoms,  at  first  those  of  simple  loss  of 
writing  power,  terminated  in  a  general  clonic  spasm 
of  all  the  muscles  of  the  arm,  occurring  at  last  in- 
<lependently  of  any  writing  effort. 

Although  the  above  is  a  fair  statement  of  what 
occurs  in  a  typical  case  of  'writer's  cramp,' other 
cases  are  by  no  means  uncommon  in  which  impair- 
ment of  writing  power  supervenes  quite  inde- 
jjendently  of  any  unusual  writing  effort,  and  even 
in  persons  who  have  done  rather  less  than  an  average 
amount  of  writing.  These  latter  cases  are  not 
usually  so  severe  as  the  former,  since  they  are  not 
obliged,  as  is  the  professional  scrivener,  to  goad  the 
unwilling  hand  to  make  those  efforts  which  are  so 
detrimental.  It  has  been  the  writer's  experience, 
too,  that  in  this  latter  class  of  cases  it  is  more  usual 
than  in  the  former  to  find  that  the  trouble  is  not 
very  strictly  limited  to  the  act  of  writing,  but  that 
there  is  a  certain  amount  of  inability  or  clumsiness 
in  the  performance  of  other  acts  requiring  minute- 
ness and  nicety. 

A  difficulty  in  writing  is,  in  fact,  a  symptom  of 
many  conditions,  and  it  is  doubtful  whether  '  writer's 
cramp'  can  be  regarded  as  a  morbid  entity.  When 
patients  come  complaining  of  loss  of  writing  power, 
it  is  always  essential  to  examine  them  with  great 
care,  with  a  view  to  discover  any  changes  in  the 
nervous  system,  whether  central  or  peripheral. 
The  writer  has  found  that  difficulty  in  writing 
may  be  part  of  a  scarcely  noticeable  hemiplegia 
(congenital  or  otherwise)  depending  on  the  usual 
brain-lesions,  or  an  early  symptom  of  general  para- 
lysis, or  paralysis  agitans,  or  disseminated  sclerosis  ; 
he  has  found  it  depending  upon  mischief  in,  or 
connected  with,  the  spinal  cord,  such  as  sclerosis  of 
one  or  other  of  the  columns  (anterior,  lateral,  or 
posterior),  meningeal  thickenings,  tumours,  or 
disease  of  the  bones  ;  he  has  known  it  caused  by  an 
aneurysm  pressing  on  the  brachial  plexus,  by  neuritis 
affecting  either  the  large  nerve-trunks  or  the  small 
terminal  twigs  that  run  in  the  palm  of  the  hand  ; 
he  has  known  it  caused  by  rheumatic  thickenings 
f>f  muscular  attachments,  by  injury  or  disease  of  the 


muscles  themselves,  or  by  gouty  deposits  in  the 
sheaths  of  the  tendons.  It  is  therefore  necessary  to 
examine  these  cases  with  very  great  care,  and  to 
remember  that  the  act  of  writing  may  be  hampered 
by  the  failure  of  any  muscle  between  the  scapula 
and  the  hand. 

Pathoi.OGY. — The  morbid  anatomy  of  writer's 
cramp  is  unknown,  and  consequently  the  pathology 
of  the  disease  is  a  matter  of  speculation.  It  is 
obvious,  however,  from  what  has  been  said,  that 
the  changes  which  bring  about  the  difficulty  in 
writing  cannot  be  expected  to  show  any  uniformity 
of  seat,  but  may  be  suspected  in  cerebral  cortex, 
conducting  fibre,  peripheral  nerve  or  muscle,  accord- 
ing to  the  symptoms  manifested.  Duchenne  be- 
lieved that  the  change  is  in  the  nerve-centres  first, 
because  localised  faradisation  applied  to  the  hands 
has  no  good  effect  on  the  troulale  ;  and  he  is  con- 
firmed in  this  opinion  because  the  malady  verv 
quickly  affects  the  left  hand  if  it  be  used  to  supply 
the  place  of  the  right.  The  writer  has  ventured  to 
suggest  that  the  lesion  is  often  situated  at  the  peri- 
phery, either  in  the  muscles  themselves  or  in  the 
terminal  motor  nerves  supplying  the.se  muscles.  In 
real  cases  of  '  writer's  cramp  '  (the  loss  of  writing 
power  occurring  in  an  overworked  scrivener) it  is  rare 
to  find  any  sign  of  central  change  ;  neither  wasting 
or  true  paralysis  of  muscle,  nor  fibrillary  tremor,  nor 
general  tremor  of  the  limb,  nor  pain,  nor  spasm 
(except  during,  or  immediately  after,  the  attempt 
to  write).  It  is  generally  observed  that  the  disease 
progresses  from  the  peripliery  towards  the  centre  ; 
that  the  muscles  of  the  fingers  are  the  first  to  fail, 
then  those  of  the  forearm,  then  those  of  the  arm, 
and  lastly,  in  extreme  cases,  those  of  the  trunk.  It 
is  probable  that  the  muscles  of  pen-prehension,  as 
opposed  to  those  of  pen-movement  (consisting  of 
the  adductor  pollicis,  first  dorsal  interosseous,  &c. ) 
drift  into  a  condition  of  '  chronic  fatigue  '  owing  to 
the  prolonged  strain  to  which  they  are  subjected 
when  holding  a  pen  for  long  periods  at  a  time. 
When  these  normal  muscles  of  pen-prehension  are 
exhausted,  others  are  used  to  supply  their  place, 
such  as  the  superficial  and  deep  flexors  in  the  fore- 
arm, which  in  their  turn  give  out,  and  thus  the 
trouble  steadily  progresses.  The  writer  has  had  no 
small  experience  of  this  disease,  and  he  has  rarely 
failed  to  find  that  a  careful  electrical  investigation 
of  the  muscles  has  shown  a  certain  diminished 
irritability  to  faradisation  in  the  muscles  of  pen- 
prehension  on  the  diseased  side,  when  compared 
with  those  of  the  sound  side.  This  loss  of  irritaljility 
is  due,  in  many  cases,  he  believes,  to  sheer  over-use 
of  the  muscles,  the  intervals  of  relaxation  between 
the  long  periods  of  contraction  not  lieing  sufficient 
to  allow  of  their  proper  nutrition.  In  many  cases 
of  '  writer's  cramp'  no  over-use  of  the  muscles  has 
taken  place,  and  in  such  cases  we  must  suppose 
that,  from  some  condition,  either  constitutional  or 
situated  locally  in  the  nerves,  the  muscles  are  so 
deficient  in  '  staying  power  '  (notwithstanding  their 
ability  to  contract  forcibly  for  a  short  time)  that 
they  become  useless,  or  nearly  so,  when  called  on 
for  prolonged  steady  contraction.  It  is  obvious  that 
the  failure  of  one  muscle  (however  small)  which  had 
been  taught,  by  years  of  laborious  education,  to  act 
in  harmony  with  many  others  for  the  accomplishing 
of  a  complicated  and  delicate  act,  such  as  writing, 
would  produce  a  true  want  of  co-ordination.  In 
other  words,  muscles  which  have  been  induced  to 
work  ill  order  together  no  longer  do  so  if  one  of 
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them  fails,  and  the  faikire  of  one  must  be  fatal  to 
the  accomplishment  of  the  co-ordinated  act. 

Diagnosis. — Diagnosis  is  of  great  importance, 
since  failure  of  writing  power  is  often  an  early  sym- 
ptom of  disease  the  prognosis  of  which  is  very  dif- 
ferent from  that  of  '  writer's  cramp.'  Evidence  of 
chronic  alcoholism  is  often  afforded  by  the  hand- 
writing. So  again  paralysis  agitans  and  dissemi- 
nated sclerosis  of  the  spinal  cord  may  very  early 
give  a  want  of  steadiness  to  the  pen.  Reynolds 
recorded  a  case  of  lead-palsy  which  was  sent  to  him 
as  a  case  of  '  writer's  cramp,'  and  there  can  be  no 
doubt  that  peripheral  neuritis  is  answerable  for 
not  a  few  cases.  Paralysis  of  any  of  the  nerves 
supplying  the  hand  or  forearm,  such  as  the  ulna, 
median,  or  musculo-spiral,  will  make  writing  diffi- 
cult ;  and  the  writer  has  seen  cases  of  progressive 
muscular  atrophy  in  which  the  shrunken  and 
quivering  interossei  had  made  a  firm  grasp  of  the 
pen  impossible.  Among  other  conditions  which 
have  been  sent  to  him  as  cases  of  '  writer's  cramp,' 
the  writer  may  mention  cerebral  embolism  and 
haemorrhage,  cortical  thrombosis,  general  paralysis 
of  the  insane,  exophthalmic  goitre,  and  hysteria. 

Treatment. — The  chief  remedy  is  rest.  With- 
out it  nothing  can  be  done  ;  and  if  rest  be  taken  in 
the  earliest  stages  of  the  disease,  complete  recovery 
not  infrequently  results.  For  such  writing  as  is 
absolutely  necessary,  the  patient  should  be  advised 
to  use  a  pencil  or  soft  quill-pen,  so  that  any  violent 
grasp  becomes  impossible.  In  some  cases  the  writer 
has  found  the  rhythmical  exercise  of  those  muscles 
whose  irritability  is  impaired,  together  with  the 
employment  of  a  mild  galvanic  current,  of  the 
greatest  service,  and  he  has  recorded  a  few  cases 
treated  in  this  way  which  rapidly  improved  after 
having  resisted  every  other  known  method  of  treat- 
ment for  years.  Injection  of  morphine  is  of  no  use, 
but  in  America  some  good  has  been  said  to  result 
from  the  injection  of  atropine.  Systematic  massage 
is  of  decided  service  in  many  of  these  cases,  but 
neither  massage  nor  electrical  treatment  must  be 
employed  so  long  as  the  nerve-trunks  are  tender. 
The  first  object  in  the  treatment  of  such  cases  is  to 
remove  the  nerve-tenderness  by  rest  and  blistering. 
The  administration  of  a  very  small  dose  (gr.  i)  of 
iodide  of  potassium  combined  with  arsenical  solu- 
tion is  often  useful  to  this  end  ;  and  when  the  ten- 
derness has  disappeared,  the  systematic  rubbing  of 
the  muscles,  especially  the  muscles  of  the  hand,  is 
most  valuable.  No  patent  penholders  are  of  any 
permanent  use  in  these  cases,  although  they  may  do 
apparent  good  by  shifting  the  burden  of  writing  on 
to  a  new  group  of  muscles,  which  are  sure,  if  writing 
be  persevered  with,  to  break  down  in  time.  Type- 
writers are,  of  course,  invaluable  to  sufferers  from 
'  writer's  cramp,'  but  only  those  forms  of  typewriters 
which  are  worked  by  a  piano-like  keyboard  are 
admissible.  Those  which  necessitate  a  prolonged 
grasp  of  a  handle  are  dangerous  for  sufferers  from 
this  disease.  G.  V.  PoORE. 

WRY-NECK.- Synon.  :  Torticollis;  Fr.  Torti- 
colis  ;  Ger.  Steifer  Hals. 

Definition.  —  A  twisting  of  the  neck  to  one 
side. 

^Etiology. — Wry-neck  is  a  symptom  which  may 
be  produced  by  very  different  conditions  ;  and  it  is 
usual  to  distinguish  between  the  varieties  of  this 
disease,  which  may  either  be  congenital  or  acquired. 

The  congenital  wiy-neck  arises  either  from  faulty 


development  of  the  muscles  on  one  side  of  the  neck 
(in  which  case  there  are  not  infrequently  evidences 
of  faulty  development  in  other  regions  of  the  body, 
and  notably  in  the  neighbouring  parts,  such  as  the 
face)  ;  or  from  contraction  of  the  muscles  on  one 
side,  often  due  to  accidental  injury  during  labour. 
Spencer  found  no  fewer  than  sixteen  cases  of  hcema- 
toma  of  the  sterno-mastoid  in  200  bodies  of  still- 
born children,  and  D'Arcy  Power  has  insisted  upon 
the  connection  between  such  congenital  tumours 
and  wry-neck.  In  these  cases  the  head  is  fixed  in 
its  abnormal  position.  Acquired  ivry-neck  may  be 
a  mere  passing  condition,  due  to  '  muscular  rheuma- 
tism,' brought  on  by  exposure  to  cold,  and  under 
the  name  of  '  stiff-neck  '  it  is  familiar  to  everybody 
{see  Rheumatism,  Muscular).  The  most  for- 
midable variety  is  spasmodic  wry-neck,  which  makes 
its  appearance,  usually  in  persons  otherwise  health)', 
about  the  middle  period  of  life.  The  muscles  on 
one  side  of  the  neck  are  the  seat  of  spasm,  some- 
times tonic,  but  usually  clonic,  in  character.  The 
muscle  chiefly  affected  is  generally  the  sterno- 
cleido-mastoid,  and  its  constantly  recurring  con- 
tractions have  the  effect  of  turning  the  head  away 
from  the  side  which  is  the  seat  of  spasm  ;  drawing 
the  occiput  slightly  downwards,  and  the  chin 
slightly  upwards.  Other  muscles,  such  as  the 
scaleni,  splenius,  and  trapezius,  are  not  infrequently 
affected  also  ;  and  then,  in  addition  to  the  rotatory 
twisting  of  the  neck,  we  get  a  lateral  downward 
bending,  and  an  elevation  of  the  shoulder.  At  the 
commencement  of  the  disease  the  trouble  may  be 
slight,  and  cause  but  a  trifling  amount  of  incon- 
venience, the  impressions  produced  on  a  bystander 
being  that  the  patient's  movements  are  caused  by 
some  mal-arrangement  of  the  dress,  which  he  is 
seeking  to  remedy.  In  its  advanced  form  the  disease 
is  a  very  terrible  one,  and  may  make  life  hardly 
supportable.  The  writer  has  seen  one  case  in  which 
the  spasm  was  so  violent  that  the  constant  forcible 
impinging  of  the  chin  upon  the  shoulder  of  the 
sound  side  had  produced  a  sore  place  as  big  as  a 
shilling.  The  spasm  ceases  during  sleep ;  and 
when  the  patient  is  undisturbed,  and  his  mind  pre- 
occupied, it  is  not  unusual,  even  in  the  worst  cases, 
for  considerable  remissions  of  the  symptoms  ti> 
occur.  In  the  presence  of  others,  especially 
strangers,  the  spasm  is  usually  intensified,  and  in 
this  it  presents  a  striking  similarity  to  stammering 
and  writer's  cramp. 

Pathology. — The  pathology  of  spasmodic  torti- 
collis is  very  doubtful.  It  must  be  regarded  in 
almost  all  cases  as  a  true  neurosis,  and  must  take  its 
stand  alongside  of  histrionic  spasm  of  the  face, 
writer's  cramp,  and  stammering.  It  must  often  be 
a  question  as  to  whether  some  of  these  cases  are  not 
definitely  of  cerebral  origin.  The  rotation  of  the 
head  to  one  side  is  effected  by  muscles  on  both 
sides  of  the  body.  Thus  the  right  splenius  capitis 
and  the  left  sterno-mastoid,  acting  in  concert,  rotate 
the  head  to  the  right  ;  and  in  many  cases  of  clonic 
torticollis  it  is  found  that  muscles  on  opposite  sides 
of  the  body  are  both  conspiring  to  produce  the 
rotation.  The  writer  has  recorded  one  case  in 
which  extreme  torticollis  was  associated  with  a 
history  of  injury  to  the  head  close  to  the  upper  end 
of  the  Rolandic  area,  combined  with  a  history  of 
syphilis.  This  case  was  practically  cured  by  the 
free  administration  of  mercury.  That  it  is  due  in 
many  cases  to  an  irritable  condition  of  the  spinal 
accessory  nerve  there  can  be  no  doubt,  but  how 
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this  condition  of  nerve  is  brought  about  we  are 
unable  to  say.  In  many  cases,  especially  in  women, 
there  is  a  large  element  of  what  is  called  a  pure 
neurosis.  Want  of  proper  antagonisation  is  another 
factor  which  is  always  present,  for  without  it  the 
symptoms  could  not  occur.  In  certain  nervous  con- 
stitutions a  weakened  action  of  one  sterno-mastoid 
would  seem  of  itself  to  be  almost  sufficient  to  excite 
irregular  contractions  in  its  fellow.  The  writer  has 
seen  one  case  in  which  it  seemed  tolerably  clear  that 
the  sterno-mastoid  and  trapezius  on  one  side  had 
become  weakened  by  overwork,  and  had  drifted 
into  a  condition  of  chronic  fatigue,  while  their 
antagonists  were  constantly  in  a  state  of  clonic 
spasm,  twisting  the  neck  to  the  weakened  side. 
An  electrical  examination  of  the  muscles  may  show 
that,  while  those  which  are  the  seat  of  spasm  have 
their  irritability  greatly  increased,  their  antagonists 
are  below  their  normal  state  as  to  irritability. 
Torticollis  is  usually,  Init  not  always,  uncomplicated. 
The  condition  known  as  '  irritable  spine  '  has  been 
observed  in  some  few  female  patients.  Histrionic 
spasm,  or  spasm  of  the  limbs,  has  occurred  as  a 
complication,  and  it  is  not  a  little  remarkable,  as 
showing  connection  between  the  two  diseases,  that 
Reynolds  recorded  three  cases  of  torticollis  in  which 
the  patient  had  suffered  previously  from  writer's 
cramp.  A  difliculty  of  deglutition  was  observed  in  one 
of  Reynolds's  cases ;  and  in  another  there  was  swelling 
of  the  arm,  from  pressure  upon  the  subclavian  vein. 

Prognosis. — The  prognosis  of  these  cases  is 
bad,  it  Ijeing  very  unusual  for  recovery  to  take 
place  after  the  disease  has  Ijecome  well  established. 

Diagnosis. — The  diagnosis  of  wry-neck,  as  a 
rule,  is  not  difficult,  liut  care  must  be  taken  that 
simple  torticollis  is  not  confounded  with  cases  of 
caries  of  the  cervical  spine,  in  which  there  is  fre- 
quently a  tendency  for  the  head  to  twist  to  one 
side.  It  should  be  borne  in  mind,  also,  that  in 
some  few  cases  of  organic  brain-disease,  in  which 
synergic  movements  of  the  eyeballs  have  occurred, 
a  spasmodic  rhythmic  movement  of  the  neck  has 
also  been  observed.  The  other  symptoms  of  brain- 
disease,  however,  would  usually  prevent  any  such 
mistake. 

Treatment. — This  necessarily  depends  upon 
the  cause  of  wry-neck.  In  those  cases  in  which 
the  head  is  fixed  by  contraction  or  faulty  develop- 
ment of  the  muscles,  tenotomy  has  been  of  service. 
Tenotomy  has  been  practised  also  in  those  cases  in 
which  there  has  been  definite  clonic  spasm  ;  but 
notwithstanding  that  temporary  relief  has  in  some 


cases  followed,  it  has  been  found  that  the  deep- 
lying  muscles  are  almost  certain  to  take  on  a 
spasmodic  action,  and  that  in  the  end  the  patient's 
discomfort  is  increased  rather  than  diminished.  A 
tenolomised  muscle  is  liable  to  shorten  ;  and  it  has 
appeared  to  have  been  the  case  that,  although 
tenotomy  gives  temporary  relief,  it  really  aggravates 
the  trouble  in  the  long  run. 

The  removal  of  a  piece  ol  the  spinal  accessor}' 
nerve  in  the  neck,  as  practised  by  Campbell  de 
Morgan  and  others,  will  completely  paralyse  the 
sterno-mastoid  and  upper  part  of  the  trapezius,  and 
is  not  open  to  the  objection  urged  against  tenotomy. 
This  manoeuvre  is  stated  to  have  given  great  relief 
even  in  those  cases  where  muscles  other  than  those 
supplied  by  the  spinal  accessory  have  been  im- 
plicated. Various  mechanical  contrivances  for 
steadying  the  head  have  been  devised,  ljut  few 
patients  are  able  to  bear  the  constant  pressure  of 
the  apparatus,  and  the  remedy  has  been  found  in 
most  cases  worse  than  the  disease.  The  stretching 
of  the  spinal  accessory,  the  ligature  of  the  same 
nerve  (Collier),  and  the  suspension  of  the  patient 
by  the  head,  are  all  measures  which  are  calculated 
to  relieve.  Some  good  has  resulted  from  the  long- 
continued  use  of  hypodermic  injections  of  morphine, 
and  the  exhibition  of  large  doses  {=j  and  over)  of 
the  succus  conii.  Electricity  has  not  been  par- 
ticularly serviceable  in  the  treatment  of  torticollis. 
The  galvanic  current  has  been  used  to  control 
the  spasm,  while  the  weakened  antagonising 
muscles  have  been  stimulated  by  faradisation  ; 
and  although  improvement  has  been  produced  by 
these  means,  it  has  generally  been  of  very  short  dura- 
tion. The  writer  some  years  ago  had  a  very  severe 
case  under  his  charge,  which  was  successfully 
treated  by  the  employment  of  the  continuous  gal- 
vanic current,  combined  with  the  rhythmical  exer- 
cise of  the  affected  muscles.  The  positive  pole 
being  placed  behind  the  ear,  the  negative  pole  was 
applied  over  the  sterno-mastoid  and  trapezius,  and 
at  the  same  time  the  patient  was  made  to  exercise 
these  muscles  by  shrugging  the  shoulder,  twisting 
the  head,  and  other  movements.  The  result  was 
very  rapid  and  permanent  improvement.  Another 
case,  also,  was  successfully  treated  by  the  writer  by 
faradising  the  antagonist  muscles,  which  were  some- 
what wasted  and  decidedly  deficient  in  irritability. 
This  patient  completely  recovered  ;  although  teno- 
tomy of  the  sterno-mastoid,  which  was  the  seal  of 
spasm,  had  afforded  only  temporary  relief. 

G.  V.  POORE. 
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X-RAYS.— .S"dY  RuNTGiCN  Rays. 

XANTHELASMA  (fai-flos,  yellow  ;  and  ikaaixa, 
a  lamina). — A  yellow  growth  in  the  superficial 
layer  of  the  skin,  assuming  the  form  of-  a  lamina  or 
plate,  and  more  frequently  met  with  in  the  eyelids 
than  elsewhere.    See  Xan'ihoma. 

XANTHOMA  {i^avOdi,  yellow).  -Synon.  :  Xan- 
thelasma, Vitiligoidea  ;  Fr.  Molhiscuni  Chole- 
iterique  (Bazin)  ;  Ger.  Fibroma  Lipomatodes  (Vir- 
chow). 


Definition. — .\  rare  disease,  characterised  by 
a  peculiar  kind  of  yellow  growth,  in  the  form  of 
plates  or  raised  nodules,  in  the  skin,  and  some- 
times subsequently  in  areolo-fibrous  tissue  else- 
where. 

Etiology. — The  presence  of  xanthoma  is  fre- 
quently associated  with  megrim  or  other  neuralgia;, 
with  gouty  conditions,  and  with  disorders  of  men- 
struation. It  occurs  in  such  frequent  connection 
with  those  morbid  functional  conditions  or  actual 
organic  diseases  of  the  liver  which  lead  to  the  pre- 
sence of  jaundice  that  the  influence  of  this  as  an 
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jetiological  factor  cannot  be  gainsaid,  although  the 
nature  of  the  relationship  is  not  apparent.  These 
conditions  are,  in  order  (5f  probable  relative  fre- 
quency, chronic  catarrh  of  the  bile-ducts,  hyper- 
trophic cirrhosis,  biliary  calculi,  atrophic  cirrhosis, 
hydatids,  and  carcinoma.  Chronic  dyspepsia, 
lithsemia,  and  other  conditions  attributed  to  hepatic 
disturbance  are  also  often  present.  In  the  great 
majority  of  cases  jaundice  precedes  xanthoma  by  a 
prolonged  period — usually  a  year  or  more  — and  is 
generally  present  when  it  develops.  In  a  certain 
number  of  instances,  however,  all  signs  of  jaundice 
may  have  disappeared,  while  in  others — noted 
especially  by  French  writers — a  persistent  yellowish 
tint  of  skin  (xanthochromia),  not  identical  with 
jaundice,  and  unaccompanied  by  other  evidences 
of  bile-absorption,  has  been  noted.  On  the  other 
hand,  xanthoma  is  frequently  seen  in  persons  ap- 
parently healthy  in  every  other  respect. 

The  female  sex  is  much  more  frequently  affected 
than  the  male,  in  the  proportion,  according  to 
Hutchinson,  of  three  to  two.  Xanthoma  generally 
begins  about  or  above  the  age  of  forty  years,  but 
a  dozen  cases  or  more  are  recorded  in  children 
below  puberty.  These  have  never  been  in  associa- 
tion with  jaundice,  but  many  have  been  either  con- 
genital or  hereditary,  while  the  existence  of  the 
disease  in  several  members  of  the  same  family,  and 
even  in  successive  generations,  is  sometimes  so 
striking  as  to  suggest  to  some  recent  writers  the 
propriety  of  classifying  it  among  the  naevi  (Tbrok, 
Hallopeau).  '  Probably  slight  developments  of 
xanthoma  are  not  so  rare  as  is  generally  supposed, 
but  give  rise  to  no  trouble,  and  are  generally  over- 
looked '  (Crocker).  Such  cases  are  often  unilateral. 

Anatomical  Characters.  —  The  following 
description  of  xanthoma  is  based  upon  the  examina- 
tion of  growths  in  the  skin  alone. 

The  upper  epidermic  layers  are  healthy,  but 
there  is  usually  a  small  quantity  of  granular  pig- 
mentary deposit  in  the  rete  Malpighii.  The 
changes  in  the  papillary  layer  are  slight,  but  in  the 
middle  and  lower  layers  of  the  derma  there  is  a 
good  deal  of  yellowish-brown  pigment,  both  free 
and  in  cells.  The  most  prominent  and  character- 
istic feature,  however,  is  the  involvement  of  these 
latter  layers  by  a  new-growth  of  connective  tissue, 
the  amount  of  which  is  small  in  the  flat,  and  great 
in  the  tuberous  variety.  In  the  meshes  of  the 
fibres  there  are  numerous  round,  oval,  or  poly- 
gonal, multinuclear  or  granular,  epithelioid  cells, 
which  vary  greatly  in  size.  Often  they  are 
arranged  in  masses  surrounding  blood-vessels  or 
sebaceous  glands.  These  cells,  which  may  be 
considered  as  characteristic  'xanthoma  cells,' con- 
tain many  crystals  of  cholesterin  and  tyrosine,  as  well 
as  yellowish  pigment  and  fat,  the  last  being  also 
abundant  in  the  connective  tissue. 

There  is  much  difference  of  opinion  as  to  whether 
the  diseased  process  ought  to  be  considered  a 
purely  neoplastic  or  a  low  inflammatory  one,  but 
the  presence  of  large  endothelial  and  giant-cells,  as 
well  as  of  the  changes  in  the  arterial  walls  usually 
associated  with  chronic  inflammation,  described  by 
Chambard  and  others,  seems  to  turn  the  balance  in 
favour  of  the  latter  view.  The  papules  are  not  due 
to  a  collection  of  sebum  within  the  follicles,  as 
Hebra  suggested. 

Symptoms  and  Course. — Two  types  of  xan- 
thoma, (I)  the  /7a/,  and  (2)  the  nodular  or  tuberous, 
are  usually  recognised,  but  as  the  differences  between 


them  are  mainly  of  degree,  and  do  not  turn  upon 
essential  characters,  they  are  separately  described 
only  in  accordance  with  custom. 

1.  Flat  or  localised  xanthoma  {X.  plant/m)  is  the 
much  more  frequent  form,  and  the  great  majority 
of  cases  do  not  call  for  medical  relief.  It  generally 
occurs  in  middle-aged  or  elderly  women,  especially 
in  those  of  dark  complexion  or  who  suffer  from 
neuralgia  or  '  any  conditions  capable  cf  producing 
dark  areola  round  the  eyes'  (Hutchinson).  In  the 
immense  majority  of  cases  the  disease  is  situated 
upon  the  eyelids,  where  it  generally  begins  on  the 
left  side,  above  and  a  little  outside  the  inner 
canthus.  Thence  it  extends  slowly  outwards  along 
the  upper  lid  and  more  slowly  downwards  to  and 
along  the  lower  lid,  so  that  in  extreme  cases  the 
eye  may  be  surrounded  by  a  xanthomatous  ring. 
After  a  variable  time  the  right  side  becomes 
similarly  affected,  and  the  disease  pursues  the  same 
course  as  on  the  left  side.  The  patches  when  first 
noticed  vary  in  size  from  a  pin's  head  to  a  pea  ; 
they  are  deeply  embedded  in  the  skin,  which  under- 
goes no  alteration  in  consistence  and  suppleness  ; 
they  vary  in  colour  from  the  palest  yellowish-white 
—  to  recognise  which  the  blood  of  the  part  must  be 
expressed  by  the  finger — to  a  bright  orange  or  dark 
brownish  buff ;  and  have  been  not  inaptly  described 
as  like  pieces  of  chamois  leather  'let  into'  the  skin. 
With  a  lens  the  patches  can  be  seen  to  be  composed 
of  fine  yellowish  granules.  At  the  spreading  mar- 
gin they  are  sometimes  well  defined,  sometimes  they 
are  irregularly  serrated,  while  at  other  times  their 
colour  gradually  merges  into  that  of  the  surrounding 
skin.  Occasionally  slight  irritation  is  present,  and 
when  the  eyes  are  encircled  there  may  be  some 
discomfort  in  the  movements  of  the  eyelids  ;  with 
these  exceptions  no  subjective  symptoms  are  present. 
.Single  patches  of  flat  xanthoma  have  in  rare  cases 
been  noted  on  the  ear,  neck,  chest,  penis,  prepuce, 
and  tongue. 

2.  Nodular  or  mnltiple  xanthoma  (A',  ttihero- 
siim,  multiplex)  is  of  greater  rarity  and  more  serious 
import  than  the  previous  type.  It  is  also  much 
more  frequent  in  women  than  in  men,  especially  in 
those  who  suffer,  or  have  suffered,  from  jaundice. 
Although  it  may  occur  independently,  it  usually 
shows  itself  in  persons  suffering  from  flat  xanthoma 
of  the  eyelids,  and  not  infrequently  the  first  step 
towards  its  establishment  is  the  appearance  of  flat 
lesions  of  the  face,  other  than  those  on  the  eyelids, 
especially  about  the  nostrils,  mouth,  or  external 
auditory  meatus.  The  most  characteristic  and 
tuberous  lesions  are  situated  on  the  extremities, 
especially  on  their  extensor  surfaces  and  on  points 
much  subjected  to  pressure,  such  as  the  tips  of  the 
elbows  and  knees,  buttocks,  shoulders,  and  backs 
of  the  fingers.  The  colour  of  the  nodules  varies 
within  the  same  wide  limits  as  that  of  the  lesions 
of  the  plane  variety,  but  often  they  have  tufts  of 
dilated  blood-vessels  round  or  over  them.  In  size 
they  vary  from  a  hemp-seed  to  a  pea,  but,  by  their 
coalescence,  swellings  as  large  as  a  hen's  egg,  or 
even  larger,  may  be  produced.  The  epidermis 
over  these  is,  however,  intact,  and  they  are  usually 
only  slightly  tender  to  touch  and  manipulation  ; 
occasionally  they  itch  or  tingle  a  little.  In  most 
cases  a  few  flat  lesions  exist  here  and  there  over  the 
chest  and  abdomen,  and  are  present  in  greater 
numbers  over  the  palms  and  soles,  where  they  are 
ranged  in  rows  along  the  naturally  deep  lines  of 
the  parts,  which  they  exaggerate.    Sometimes  they 
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are  similarly  arranged  in  concentric  circles  round 
the  anus.  On  the  trunk  they  occasionally  have  the 
unilateral  nerve-distribution  of  a  zoster.  The  de- 
velopment of  the  lesions  is  usually  very  slow — ex- 
tending over  years  ;  and  ultimately  flat  xanthoma 
may  show  itself  in  the  mucous  membrane  of  the 
lips,  cheeks,  gums,  tongue,  fauces,  pharynx,  oeso- 
phagus, stomach,  bile-ducts,  intestine,  peritoneum, 
conjunctiva,  larynx,  trachea,  bronchi,  pleura,  on 
the  endothelium  of  the  heart  or  great  arteries,  and 
on  tendons. 

Xanthoma  in  children  presents  such  well- 
marked  peculiarities  as  to  merit  a  few  words  of 
special  mention.  It  has  never  been  known  to  be 
associated  with  jaundice,  but  is  often  so  with  gout 
or  rheumatism,  while  it  is  frequently  hereditary,  may 
affect  several  members  of  the  same  family,  and  is 
occasionally  congenital.  The  lesions  are  generally 
asymmetrical,  often  unilateral,  markedly  tuberous  ; 
and  the  eyelids  are  comparatively  seldom  attacked. 

Diagnosis. — Flat  xanthoma  may  be  confounded 
with  luilittm  if  the  little,  projecting,  whitish  masses 
of  inspissated  sebum  which  characterise  that  disease 
are  thickly  grouped  together  so  as  to  form  a  con- 
glomerate plaque.  Almost  invariably,  however,  a 
few  characteristic  outlying  lesions  are  present.  In 
any  case  the  sebaceous  contents  of  a  milium  can 
always  be  squeezed  out  after  a  shallow  incision  has 
been  made,  whereas  in  xanthoma  the  lesions  are 
deeply  situated  in  the  corium,  and  cannot  be  ex- 
pressed. It  will  suffice  to  mention  the  possibility 
of  errors  in  diagnosis  with  flat  zvarts,  lolloid  de- 
generation of  the  skin,  adenomata  of  the  siveat  or 
sebaceous  glands,  and  the  extremely  rare  condition 
termed  pseiido-xanthoma  elasticn///  {DsLuer,  Balzer), 
which  is  a  degenerative  disease  of  the  elastic  tissue 
of  the  skin. 

In  the  diagnosis  of  multiple  xanthoma  the  pre- 
sence or  history  of  jaundice  is  an  important  factor. 
The  skin-disease  which  most  closely  simulates  it  is 
urticaria  pigmentosa  (hence  called  xanthelasinoidea 
by  Tilbury  Fox),  but  the  history,  distribution,  and 
subjective  symptoms  of  the  two  diseases  easily  serve 
to  distinguish  them. 

Prognosis. — In  the  great  majority  of  cases 
xanthoma  progresses  slowly  but  steadily  for  months 
or  years,  and  afterwards  persists  unchanged.  In  at 
least  four  instances,  however,  very  gradual  spon- 
taneous recovery  has  been  known  to  occur,  the  skin 
regaining  its  normal  characters.  In  a  very  small 
number  of  cases  death  has  been  attributed  to 
patches  on  the  endothelium  of  the  heart  or  great 
arteries. 

Treatment. — Treatment  is  seldom  resorted  to 
except  for  the  removal  of  disfiguring  plaques  from 
the  eyelids.  This  can  best  be  accomplished  by 
excision,  and  great  care  is  necessary  not  to  cut  too 
deeply,  and  thus  give  rise  to  subsequent  ectropion 
or  epiphora.  Electrolysis  has  also  been  employed. 
A  lo-per-cent.  solution  of  perchloride  of  mercury 
in  collodion  has  been  successfully  used  by  Stern  for 
the  cauterisation  of  painful  masses  on  the  elbows  ; 
while  Kaposi  states  that  he  has  removed  xanthoma- 
nodules  from  the  palms  and  soles  by  repeated 
vigorous  washing  with  soft  soap,  and  making  the 
patients  wear  indiarubber  gloves  and  socks.  In- 
ternal treatment  is  of  no  use.        J.  J.  Pringle. 

XANTHOMA  DIABETICORUM.- Synon.  : 
X.  Glycosuriciitn  ;  Lichen  Diaheticus. — Although 
this   lately   recognised    and    rare   condition —the 


identity  of  which  was  first  clearly  established  by  Mal- 
colm Morris  in  1883 — is  now  by  universal  consent 
considered  as  a  member  of  the  xanthoma-group,  it 
presents  several  points  of  distinction  which  entitle 
it  to  separate  description,,  in  which  its  chief  clinical 
characters  ma}-  conveniently  be  contrasted  with 
those  of  ordinary  xanthoma.  The  following  con- 
clusions have  been  arrived  at  from  a  study  of  all 
the  indubitable  cases  on  record,  a  considerable 
majority  of  which  have  occurred  in  males,  the  age 
of  the  persons  affected  ranging  from  seventeen  to 
forty-eight  years. 

Course  and  Symptoms. — The  disease  almost 
invariably  occurs  in  people  actually  passing  sugar 
in  the  urine,  although  frequently  they  have  been 
noted  as  stout  and  apparently  in  good  health. 
In  a  considerable  proportion  of  the  cases  the 
presence  of  sugar  in  the  urine  is  transitory,  and 
unaccompanied  by  the  other  phenomena  of  true 
diabetes  mellitus.  In  some  cases,  moreover,  there 
is  only  a  history  of  antecedent  glycosuria.  Many 
of  the  patients  are  alcoholic,  and  usually  beer- 
drinkers  ;  while  others  are  remarkably  obese.  The 
presence  of  pentose  has  lieen  discovered  in  the 
urine  of  one  case  (Colombini),  and  this  fact  has  been 
invoked  in  favour  of  a  pancreatic  origin  of  the 
disease  (Hallopeau). 

The  eruption  evolves  quickly,  and,  after  a  variable 
stationary  period  extending  over  months  or  years, 
diminishes  with  considerable  rapidity,  to  disappear 
ultimately  without  leaving  any  trace  of  its  existence. 
Sometimes  its  course  is  intermittent  and  successive 
outbreaks  occur,  while  occasionally  fresh  lesions 
develop  during  the  retrocession  of  older  ones.  As 
a  rule  the  parts  first  affected  are  the  extensor  sur- 
faces of  the  limbs,  especially  of  the  forearms  ;  sub- 
sequently the  lesions  usually  appear  on  the  elbows 
and  knees,  where  they  have  a  great  tendency  to 
become  confluent  and  form  raised  plaques.  They 
are  commonest  on  extensor  surfaces,  the  buttocks, 
back,  face,  scalp,  mucous  membrane  of  the  mouth, 
and  bends  of  the  ankle,  but  they  do  not  generally 
affect  the  flexures.  They  have  only  once  been 
observed  on  the  eyelids,  and  the  presence  of 
jaundice  has  never  been  noted.  The  constituent 
nodules  are  at  first  bright  red,  but  subsequently 
Ijecome  yellow  from  fatty  degeneration.  They  are 
much  firmer  and  denser  than  those  of  ordinary 
xanthoma,  are  well  defined,  rounded  or  obtusely 
conical  at  the  apex,  and  may  present  a  yellow  point 
like  pus  at  the  summit,  but  are  in  reality  solid  ; 
often  there  is  a  bright  zone  of  congestion  round 
their  base.  In  some  cases  the  nodules  are  very 
pale,  while  in  others  their  colour  remains  pink 
rather  than  yellow.  Many  of  them  are  in  obvious 
relationship  to  hair-follicles.  Itching  and  tingling 
are  often  troublesome,  and  occasionally  there  is 
great  tenderness  during  the  evolution  of  the 
tumours,  while  neuralgic  pains  sometimes  precede 
their  eruption.  Occasionally  ulceration  and  deep 
scarring  ensue. 

Anatomical  Characters. — Recent  researches 
establish  the  close  relationship  between  ordinary 
and  diabetic  xanthoma  ;  '  discrepancies  in  the 
recorded  appearances  being  fully  accounted  for  by 
variations  in  the  rate  of  the  inflammatory  process 
and  differences  in  the  methods  of  hardening  and 
staining  employed  '  (Morris).  Typical  xanthoma- 
cells  are  present,  albeit  in  less  abundance  than  in 
flat  xanthoma,  while  the  inflammatory  changes  are 
more  marked,  especially  in  connection  with  sebaceous 
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and  sweat-glands.  They  also  extend  upwards  to 
involve  the  papillary  layer,  and  the  passage  of  fat 
even  into  the  epidermis  has  been  noted. 

Treatment.  —  Mild  tarry  or  lead-lotions, 
separate  or  combined,  generally  suffice  to  allay  or 
moderate  the  itching.  If  sugar  disappear  from  the 
urine  under  the  influence  of  dietetic  or  other 
measures  (codeine,  salicylate  of  sodium,  &c.)  the 
eruption  usually  soon  disappears. 

J.  J.  Pringle. 

XERODERMIA  PIGMENTOSA.  —  Synon.  : 

Atrophodennia  Pigmentosa. 

Description. — This  a  very  rare  disease,  which 
with  few  exceptions  commences  in  the  second  year 
of  life.  Without  any  previous  symptoms  of  ap- 
parent cause,  but  sometimes  preceded  by  a  mor- 
biliform  or  patchy  erythema,  a  copious  outbreak  of 
freckle-like  pigmentation  appears  on  the  face, 
neck,  and  upper  extremities,  i.e.  in  the  uncovered 
parts,  reaching  about  half-way  up  the  upper  arms, 
the  legs  being  sometimes  slightly  involved.  Other 
lesions  follow,  namely  telangeiectases,  white  atro- 
phic areas,  pigmented  flat  warts,  and  ulcerations 
on  which  papillomatous  growths  form.  These,  if 
not  removed,  become  epitheliomatous,  and  thus 
lead  to  the  patient's  death.  Conjunctivitis  and 
pterygium  are  nearly  always  present,  and  the  dis- 
charge is  largely  responsible  for  the  onset  of  the 
ulcers.  Cicatricial  contraction  of  the  various  lesions 
produces  much  disfigurement.  The  aetiology  and 
pathology  are  unknown.  The  ultimate  prognosis  is 
bad  ;  but  the  disease  progresses  very  slowly,  and  if 
the  eye-affections  are  effectually  treated  from  time 
to  time,  the  ulcers  scraped  with  a  sharp  spoon,  and 
all  soft  papillomatous  growths  promptly  removed, 


YAWNING  (A.-S.  gdnian).  —  %\^ovi.  :  Fr. 
Bdillemeiit  ;  Ger.  Gdhneii. — Yawning  is  one  of  the 
physiological  expressions  of  fatigue.  It  consists, 
when  fully  developed,  of  the  following  phenomena: 
(l)  A  deep  inspiration,  with  elevation  of  the  uvula 
and  palate.  (2)  A  forcible  spasmodic  depression 
of  the  lower  jaw.  (3)  A  flow  of  tears.  (4)  A  click- 
ing sound  in  both  ears.  (5)  A  tendency  (sometimes 
irresistible)  to  stretch  the  limbs,  especially  the  arms. 
(6)  An  expiration,  often  accompanied  by  a  sound, 
the  character  of  which  has  probably  given  the  name 
to  the  act. 

Etiology  and  Pathology. — This  strange  and 
complicated  act  suggests  many  reflections.  Why, 
when  we  are  tired,  should  we  take  a  deep  breath  ? 
It  may  be  that  the  need  of  oxygen  experienced  by 
the  fatigued  tissues,  laden  with  waste  products, 
prompts  the  instinctive  and  forcible  descent  of  the 
diaphragm  ;  but,  on  the  other  hand,  the  facts  that 
yawning  is  common  when  we  are  merely  ennuye 
and  not  genuinely  fatigued,  and  that  it  is  decidedly 
infectious,  are  both  unaccountable  on  such  a  theory. 
Why  should  the  lower  jaw  be  spasmodically  de- 
pressed when  we  are  fatigued  ?  The  elevators  of 
the  lower  jaw  are  the  temporal,  masseter,  and  in- 
ternal pterygoid  muscles,  and  it  is  probable  that 
the  external  pterygoid  (whose  main  functions  it  is 


the  cancerous  stage  may  be  averted  for  an  indefinite 
period.    Internal  treatment  is  unavailing. 

H.  Radcliffe  Crocker. 

XEROPHTHALMIA  (frjpiJs,  dry  ;  and  o<p&a.\^^ii, 
the  eye).  —  Synon.  :  Liphitudo  arida  ;  Xerosis 
Conjiiiu-tivii:. — This  term  signifies  a  dry  ophthalmia, 
or  chronic  inflammation  of  the  conjunctiva  without 
much  (if  any)  watering  or  discharge.  The  con- 
junctiva is  thick,  dull,  opaque,  and  often  skin-like. 
In  severe  cases  it  is  shrunken,  and  the  oculo-palpe- 
bral  folds  may  be  obliterated.  The  epithelium  of 
the  cornea  may  also  be  involved.  The  morbid 
changes  may  be  the  result  of  injury,  especially 
burns  ;  or  it  may  follow  trachoma,  diphtheria, 
pemphigus,  and  other  severe  forms  of  conjuncti- 
vitis ;  or  it  may  be  due  to  insufficient  covering  of 
the  eye  in  the  various  forms  of  lagophthalmia.  A 
peculiar  form  of  xerosis  conjunctiva;  occurs  in  asso- 
ciation with  night-blindness  (j-««  Nyctalopia).  On 
the  ocular  conjunctiva  are  dry,  scaly-looking 
patches,  which  by  gentle  friction  of  the  lids  may 
be  worked  into  a  fine  foam  which  abounds  in 
bacilli  {Xerosis-hacilliis).  J.  Tweedy. 

XEROSIS-BACILLUS.^This  organism  is  an 
occasional  inhabitant  of  the  normal  conjunctival 
sac,  and  is  found,  in  association  with  specific 
bacteria,  in  many  of  the  pathological  conditions  of 
that  structure.  It  derives  a  fictitious  importance 
from  its  striking  resemblance  to  the  B.  diphtherias, 
not  only  in  morphology  but  also  in  several  biologi- 
cal characters.  It  is,  however,  a  pure  saprophyte, 
and  possesses  no  pathogenic  properties  whatever. 

XEROSIS  CONJUNCTIV/C.— Xeroph- 
thalmia. 


Y 

to  move  the  jaw  forward)  has  also  some  share  in 
keeping  the  teeth  in  contact.  These  muscles  are 
constantly  in  action,  having  to  support  the  jaw 
against  the  force  of  gravity  ;  and  it  is  not  surprising 
that,  as  in  other  cases  of  prolonged  muscular  action, 
they  should  be  prone  to  evince  fatigue  by  failure  of 
function.  Were  it  not  for  the  fact  that  this  work 
of  supporting  the  jaw  is  divided  among  eight 
muscles  (four  on  either  side),  it  is  probable  that  the 
jaw  would  fall  more  often  than  it  does.  When  one 
set  of  muscles  is  fatigued,  it  is  quite  in  accordance 
with  experience  that  their  antagonists  should  take 
on  a  spasmodic  action,  and  we  may  fairly  look  upon 
the  spasm  of  the  depressors  of  the  jaw,  when  the 
elevators  are  fatigued,  as  the  physiological  expres- 
sion of  an  occasional  pathological  phenomenon. 
These  considerations  again  do  not  apply  to  those 
instances  of  infectious  (emotional)  yawning,  in 
which  we  are  impelled  to  imitate  what  we  see  in 
others. 

A  fact  of  considerable  interest  in  connection  with 
yawning  is  the  great  extent  to  which  its  phenomena 
are  limited  to  the  area  of  the  fifth  nerve.  The  four 
muscles  mentioned  above,  as  concerned  in  the 
negative  phase  of  yawning,  are  all  supplied  by  the 
fifth  ;  and  the  anterior  belly  of  the  digastric  and 
the  mylo-hyoid  muscles,  which  are  connected  with 
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its  positive  phase,  are  also  supplied  b)-  the  fifth. 
The  flow  of  tears  and  the  '  click  '  in  the  ears,  which 
is  probably  due  to  a  contraction  of  the  tensor 
tympani,  are  referable  to  the  influence  of  the  same 
nerve.  The  tensor  palati  is  likewise  in  action  ;  so 
that  we  may  say  that  every  muscle  supplied  by  the 
fifth  is  concerned  in  yawning.  I'ossibly  yawning 
may  be  regarded  as  a  reflex  phenomenon,  of  which 
the  most  ordinary  stimulus  is  the  fatigued  condition 
of  the  elevators  of  the  lower  jaw.  The  reflex 
effects  are  largely  manifested  in  the  area  of  the 
fifth  nerve,  but  they  clearly  spread  beyond  it,  and 
produce  contraction  of  the  diaphragm,  palatal 
muscles,  depressors  of  the  hyoid  bone  and  larynx, 
and  sometimes  of  the  muscles  of  the  body  gene- 
rally, but  mainly  of  the  extensors.  That  the  con- 
traction of  the  body-muscles  at  least  is  a  purely 
reflex  phenomenon,  may  be  gathered  from  the 
interesting  fact  which  has  Ijeen  often  observed  in 
cases  of  hemiplegia,  namely,  that  when  a  hemi- 
plegic  arm  is  entirely  beyond  the  control  of  the 
will,  and  its  flexor  muscles  are  contracted,  this 
contracted  helpless  hand  will  often  open  during 
yawning,  the  stimulus  having  reached  the  extensors 
of  the  fingers,  not  through  the  ordinary  path  of  the 
will,  but  through  the  spinal  cord  by  a  reflex  action 
travelling  along  some  other  path  of  nervous 
energy. 

In  these  days  when  so  much  is  heard  of  '  hyp- 
notism '  and  '  suggestion  '  it  is  perhaps  profitable  to 
i)ear  in  mind  the  common  act  of  yawning,  which 
when  performed  in  public  not  only  compels  the 
spectator  to  perform  a  similar  act,  l)Ut  definitely 
begets  in  him  that  mental  condition  of  fatigue  and 
eniiiti  which  is  almost  inseparable  from  the  physical 
condition. 

Treatmen  r.  —  Yawning  is  generally  only  a 
passing  phenomenon,  which  is  removed  by  rest. 
iVn  undue  tendency  to  yawn  may  indicate  that  the 
body  is  too  easily  fatigued  ;  and  then  it  may  be 
necessary  to  inquire  whether  the  demands  upon 
it  (mental,  physical,  or  sexual)  are  too  great. 
These  may  have  to  be  removed  or  avoided.  At 
the  same  time  the  bodily  health  should  be  care- 
fully attended  to.  Iron  tonics  may  be  given  ;  the 
foul  atmosphere  of  crowded  assemblies  should  be 
forbidden  ;  the  diet  should  be  nutritious  and  diges- 
tible ;  and  the  amount  of  alcohol  should  be  care- 
fully restricted  to  that  physiological  minimum  which 
may  l)e  necessary  to  aid  digestion. 

G.  \'.  POORE. 

YAWS.— .SV<-  Framb(Esia. 

YELLOW  FEVER.  —  Synon.  :  Fr.  Ficvre 
jaiine  ;  t  ier.  Ge/bes  Fieher;  Span.  Fiehre  amayilla; 
Port.  Fehre  amarella  (also  Typho  Ai>iericano  and 
Icteroide). 

Definition.  — Yellow  fever  is  an  acute  specific 
disease  which  has  a  curiously  limited  geographical 
distribution  ;  which  is  generally  of  short  duration  ; 
and  one  attack  of  which  confers  a  considerable 
degree  of  immunity.  In  places  where  it  is  endemic, 
outbreaks  of  an  epidemic  character  are  liable  to 
occur  when  a  sufficient  amount  of  susceptible  mate- 
rial (as  immigrant  foreigners)  is  introduced  ;  or, 
again,  they  may  arise  in  places  which  have  long 
been  free  of  the  disease  by  the  importation  of  actual 
patients,  if  the  local  meteorological  conditions  are 
favourable.  It  is  characterised  by  pyrexia,  prostra- 
tion, and  often  hajmorrhagic  phenomena  ;  except 


in  the  mildest  cases  tliere  is  marked  albuminuria, 
and  frequently  also  some  degree  of  jaundice. 

Distribution. — The  home  of  the  fever  is  in  the 
warm  moist  climates  of  Central  and  South  America, 
many  of  the  West  Indian  Islands,  and  on  the 
West  Coast  of  Africa  (Gambia,  Guinea,  &c. ).  It 
has  frequently  made  ravages  in  the  .southern  States 
of  North  America.  At  various  times  it  has  made 
its  appearance  in  more  northerly  and  remote  re- 
gions, as  far  as  Montreal  and  Buenos  Ayres  in  the 
western  continent,  and  Swansea,  Brest,  and  St. 
Nazaire  in  the  eastern  ;  the  most  important,  how- 
ever, being  the  epidemics  of  Lisbon,  Madrid,  and 
Gibraltar.  In  none  of  these  places,  however,  has 
the  fever  taken  firm  and  lasting  root.  The  farthest 
that  it  has  reached  in  an  easterly  direction  appears 
to  have  been  Italy.  It  appears  to  be  unknown  in 
the  Orient,  and  in  the  Australian  and  Polynesian 
regions.  When  epidemics  have  occurred  in  more 
northern  climes,  they  have  spontaneously  ceased 
with  the  advent  of  cold  weather  and  frost.  Some 
elevated  situations,  as  the  city  of  Mexico,  have 
constantly  escaped,  although  the  disease  has  long 
been  rife  in  neighbouring  towns  at  a  lower  level,  as 
Vera  Cruz  ;  the  same  is  stated  of  Petropolis  and 
Rio  de  Janeiro.  In  general,  it  seems  to  have  been 
carried  about  by  shipping,  though  cases  are  not 
wanting  where  it  has  passed  overland.  The  general 
kind  of  nidus  which  favours  its  development  con- 
sists in  a  warm,  moist  climate  ;  it  is  essentially  a 
disease  of  towns. 

Racial  and  Local  Immunity. — It  is  commonly 
said  that  the  inhaljitants  of  yellow-fever  areas  are 
not  susceptible  to  the  malady  ;  observation  has,  how- 
ever, shown  that  the  Cubans,  for  example,  may  suffer 
h'om  typical  attacks,  although  they  certainly  enjoy 
considerable  freedom  from  the  illness.  This  is 
almost  certainly  due  to  their  having  passed  through 
it  during  childhood  ;  such  attacks  may  pass  under 
other  names  (as  '  Borras  fever  '  in  Cuba).  Coloured 
races,  also,  are  often  stated  to  be  insusceptible,  but 
it  has  been  seen  that  in  places  which  are  virgin  soil 
(as  St.  Paolo)  the  blacks  have  suffered  severely  ; 
occasionally  cases  may  be  seen  among  them  in  en- 
demic areas. 

Seasonal  Prevalence. — In  the  equatorial  and 
truly  tropical  regions,  the  fever  generally  exists  all 
through  the  year,  but  it  especially  favours  the  drier 
period  of  the  year  (e.g.  at  Para  on  the  Amazon, 
from  April  or  May  onward)  ;  in  such  places,  no 
time  can  be  considered  quite  safe  for  the  foreigner. 
On  the  other  hand,  in  places  where  there  is  a  dis- 
tinct winter  or  cool  season,  the  stranger  may  then 
live  with  a  considerable  degree  of  impunity  (e.g. 
at  Rio  de  Janeiro,  the  summer  months,  January  and 
onward,  form  the  dangerous  period).  The  diminu- 
tion after  great  prevalence  is  no  doubt  often  due  to 
the  cessation  of  immigration  of  susceptible  persons 
when  notoriety  of  the  condition  has  spread. 

Incuhation  {l)  of  the  Community.  —  It  is  an  old 
observation  that  a  period  of  about  three  or  four 
weeks  has  elapsed  after  the  introduction  of  persons 
suffering  from  the  fever  before  it  spreads  further. 
This  period  has  been  more  exactly  traced  by  Carter ; 
by  the  study  of  the  onset  in  a  scattered  village,  it 
was  found  to  be  about  three  weeks  (14-21  days). 
Naturally  this  must  include  the  period  of  incubation 
in  the  individual  and  the  time  required  for  the  de- 
velopment, multiplication  and  dissemination  of  the 
causative  agent.  This  incubation-period,  as  well 
as  the  necessary  high  external  temperature,  may  be 
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considered  as  contributory  elements  in  the  evidence 
for  the  existence  of  an  intermediary  agent  in  the 
spread  of  the  fever.    See  p.  727. 

Often  it  has  happened  that  the  original  infecting 
case  has  not  been  recognised,  whether  that  may 
have  been  due  to  the  mildness  or  atypical  nature  of 
the  attack  or  to  the  want  of  astuteness  of  the 
physician  ;  at  the  same  time  it  must  always  be 
remembered  that  an  ill-advised  concealment  of  the 
presence  of  the  disease  is  lamentably  frequent  in 
yellow-fever  districts. 

(2)  Of  the  Individual. — The  personal  incubative 
stage  is  probably  not  more  than  a  few  hours  shorter 
than  three  days,  nor  a  few  hours  longer  than  six 
days.  Former  writers  have  given  it  as  short  as  one 
day,  and  as  long  as  several  weeks.  The  most  exact 
records  are  those  of  the  experimentally  infected 
cases  of  Reed,  Carroll,  and  Agramonte  ('American 
Medical  and  Carter's  Epidemiological  Enquiry,' 
1901).  Persons  who  have  visited  patients  have 
themselves  been  taken  ill  on  the  following  day  ';  these 
have  been  regarded  in  the  past  as  infections  from 
direct  contagion.  However,  the  possibility  of  infec- 
tion from  pre-existent  common  sources  was  not  duly 
discussed.  It  may  be  stated  plainly  that  there  is  no 
satisfactory  evidence  of  transmission  by  direct  con- 
tagion ;  furthermore,  there  are  many  points  which 
exclude  such  a  mode  of  spread. 

Mode  of  Dissemi nation. — Various  factors  have 
been  accused  of  being  the  transmitting  media. 
Water  may  be  considered  as  definitely  excluded  ; 
many  facts  are  opposed  to  various  articles  of  diet, 
of  which  native  fruits  are  especially  incriminated 
by  the  Brazilians  ;  transference  by  means  of  fomites 
has  been  much  debated,  one  direct  experiment 
(Reed)  proved  negative. 

Mosquito-theory. — The  first  to  propound  that  the 
fever  was  transferred  by  gnats  was  Finlay  of  Havana 
in  1881  ;  satisfactory  evidence  of  an  experimental 
nature  was  obtained  by  Reed,  Carroll,  Lazear,  and 
Agramonte  in  1900.  The  species  of  mosquito 
experimented  with  was  Slegoinyia  fasciata  (Theo- 
bald) ;  it  was  called  '  Culex  mosquito  '  by  Finlay, 
who  selected  it  for  his  experiments  as  being  essenti- 
ally a  town  gnat  ;  it  has  also  been  known  as  '  Culex 
fasciatus  '  and  '  taeniatus.'  It  is  a  black  insect  with 
silvery  markings  on  the  thorax  and  at  the  joints  of 
the  legs  ;  the  proboscis  is  entirely  black.  It  is  very 
common  about  houses,  and  breeds  freely  in  casual 
waters  in  tubs,  tins,  &c.  about  houses.  It  is  the 
commonest  mosquito  between  the  30th  parallels.  It 
is  not  yet  known  whether  other  kinds  of  gnats  are 
capable  of  transferring  the  fever  ;  since,  however, 
5.  fasciata  is  essentially  a  day-biting  insect,  it  is, 
probable  that  some  night-biting  sorts  arc  able  to  do 
so,  since  there  is  rather  credible  evidence  that  the 
disease  is  commonly  acquired  at  night. 

Twelve  successful  inoculations  of  the  fever  were 
made  upon  susceptible  persons  at  a  special  camp 
near  Quemados,  in  Cuba  ;  other  susceptible  persons 
in  the  same  surroundings  served  as  controls,  and  it 
was  solely  those  that  had  been  submitted  to  arti- 
ficial infection  that  acquired  the  fever. 

The  mode  of  experiment  was  to  feed  the  gnats 
upon  patients  suffering  from  yellow  fever  during 
the  first  three  days  of  illness  ;  the  gnats  were  then 
kept  for  a  fortnight  or  more,  when  they  were 
allowed  to  feed  upon  the  subject  for  experiment. 
Probably  at  least  ten  days'  incubation  in  the  gnat 
are  requisite  before  it  is  capable  of  transferring  the 
malady.    Some  of  the  insects  were  found  to  be 


infective  nearly  two  months  after  their  original 
feed  upon  the  yellow-fever  patient.  Happily  all  of 
these  cases  ran  a  comparatively  mild  course,  though 
they  were  sufficiently  well  marked  to  leave  no  doubt 
that  the  attempt  to  infect  the  disease-germ  by 
passage  through  the  gnat  had  been  successful. 
What  length  of  lime  the  infective  agent  remains  in 
the  patient  in  such  a  manner  that  it  can  infect 
gnats  (peripheral  capillaries  or  tissues)  is  not  yet 
established  ;  the  matter,  however,  is  one  of  some 
importance.  It  is  perhaps  only  right  to  remark 
that  the  method  of  experiment  is  full  of  the  risk  of 
a  fatal  issue,  and  should  not  be  lightly  undertaken. 
It  will  be  observed  that  when  a  case  of  yellow  fever 
has  been  introduced  into  a  virgin  district,  an  inter- 
val of  at  least  about  a  fortnight  must  elapse  before 
a  secondary  case  can  occur  (i.e.  incubation  in  gnat 
say  at  least  ten  days,  plus  incubation  in  man  say 
three  or  four  days)  ;  care  of  course  being  taken  that 
no  antecedent  mild  case  has  been  overlooked  when 
testing  the  question.  The  facts  relating  to  the 
occurrence  of  the  fever  on  ships  at  Para  are  highly 
suggestive  of  a  transference  by  mosquitoes,  the  in- 
sects being  carried  in  the  lighters  from  the  city,  two 
miles  distant,  other  modes  being  almost  absolutely 
impossible  (Durham). 

Essential  Cause. — No  micro-organism  as  yet 
has  been  satisfactorily  determined  as  the  cause  of 
yellow  fever.  Various  bacteria  have  been  described 
by  different  authors — that  called  Bacillus  icteroides 
by  Sanarelli  has  attracted  a  good  deal  of  attention 
recently,  but  there  is  no  reason  to  think  that  it  has 
any  relation  to  the  fever,  as  indeed  appeared  very 
doubtful  in  Sanarelli's  own  account.  Description 
of  this  bacillus  is  not  called  for  here,  as  it  may  be 
considered  definitely  excluded  by  the  work  of  Reed 
and  his  colleagues,  and  of  the  writer  with  Myers. 
The  writer's  belief  from  his  own  observations  is 
that  the  disease  is  due  to  a  bacterial  rather  than  to 
a  protozoal  parasite  ;  moreover,  several  points  con- 
cur in  favouring  this  view  (shortness  of  incubation, 
and,  of  course,  rapidity  of  acquisition  of  immunity 
and  absence  of  splenic  enlargement).  On  the  other 
hand,  the  part  played  by  the  gnat  is  suggestive  of  a 
protozoal  origin  ;  none  such  has  as  yet  been  dis- 
covered. By  direct  transference  of  blood  from  sick 
to  healthy,  Reed  has  proved  that  the  organism  is 
present  in  the  blood  during  the  first  days  of  the 
disease. 

Acquii-ed  immtinity. — It  is  commonly  stated  that 
the  immunity  conferred  by  one  attack  is  very  com- 
plete ;  this  means  that  such  an  individual  is  unlikely 
to  suffer  again  from  a  typical  or  fatal  attack  of  the 
fever  so  long  as  he  remains  in  an  infected  neigh- 
bourhood. With  an  experience  of  rather  less  than  a 
year  the  writer  met  with  at  least  five  well-deter- 
mined second  attacks,  as  well  as  others  which  could 
not  be  precisely  established.  It  appears  that  an 
absence  for  a  few  years  from  an  infected  area  leads 
to  loss  of  the  acquired  protection  ;  the  duration  of 
the  more  complete  immunity  has  not  been  ac- 
curately determined  ;  perhaps  it  is  about  four  years. 
The  resident  in  an  infected  area  may  be  considered 
to  be  constantly  having  his  immunity  renovated  by 
reinoculations,  which  have  little  or  no  effect  upon 
his  health.  So  long  as  he  does  not  absent  himself 
too  long  in  uninfected  places  he  is  most  unlikely  to 
'  have  the  fever  '  again. 

Anatomical  Changes. — Externally  yellow 
tinge,  which  almost  always  appears  after  death  in 
cases  which  have  died  before  the  onset  of  icterus 
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(e.g.  on  fourth  day),  and  blood  about  the  mouth  or 
nose  may  assist  diagnosis. 

The  livei-  is  slightly  if  at  all  increased  in  size  ;  in 
colour  it  may  be  compared  to  that  of  washleather 
in  various  stages  of  use.  Here  and  there  it  is 
injected  or  shows  hpemorrhagic  patches  ;  it  is 
sometimes  rather  '  nutmeggy,'  and  always  yellow 
and  fatty  on  section.  Microscopically,  besides  the 
intense  fatty  change,  the  atrophic  and  necrotic 
changes  in  the  cells  are  of  great  importance  for 
diagnosis. 

The  kidneys  are  swollen  and  in  a  state  of  acute 
nephritis,  the  vessels  being  much  engorged  ;  the 
renal  cells  are  full  of  fatty  globules,  and  the 
tubules  are  mostly  blocked  with  cylinders  or 
granular  debris  and  cast-off  cells. 

The  spleen  is  plump  and  full  of  blood,  deep  red 
but  not  enlarged. 

The  stomach  is  injected,  especially  the  cardiac 
part,  and  there  may  be  ecchymoses  and  erosions  ; 
it  is  coated  almost  constantly  with  a  blackish-brown 
layer  of  altered  blood,  and  generally  contains 
'  black  vomit.' 

The  duodenum  and  small  intestine  likewise  may 
contain  black  material  or  blood,  and  are  the  seat 
of  injection  or  of  haemorrhage. 

The  urinary  bladder  is  contracted  and  empty, 
except  where  death  has  occurred  late  (e.g.  tenth 
day).  Lymph  exuding  from  organs  is  more  or  less 
intensely  yellow  ;  there  may  also  be  staining  of  the 
interior  of  vessels,  endocardium,  pelvis  of  kid- 
ney, &c. 

The  gall-bladder  is  too  varied  in  size  and 
contents  for  further  remark. 

The  lungs  present  nothing  of  interest. 

The  heart  shows  fatty  change  about  the  papillary 
muscle,  but  the  general  mass  appears  to  escape. 

The  mesenteric  glands  are  large  and  pink  ;  the 
writer  and  Myers  found  that  the  axillary  glands 
were  much  enlarged  and  acutely  inflamed,  often 
hemorrhagic  ;  this  was  thought  to  be  probably  the 
result  of  absorption  or  dissemination  of  virus  from 
specific  gnat-bites  about  the  hands  and  wrists. 

Central  neii'ous  system  is  usually  engorged  with 
blood,  and  may  be  stained  yellow,  though  not 
constantly,  even  when  much  jaundice  is  present. 

Symptoms  and  Course. — The  fever  is  generally 
described  as  consisting  of  two  stages  with  an  inter- 
vening intermission  or  '  period  of  calm '  ;  this  last 
is  practically  never  seen  except  in  books,  and  has 
been  given  its  proper  value  by  some  of  the  more 
recent  writers.  The  first  stage  is  very  frequently 
ushered  in  by  a  rigor  ;  the  temperature  runs  up  to 
say  I02°-I04°  F.  Sometimes  the  onset  is  more 
insidious  and  gradual  ;  there  is  most  intense  head- 
ache, generally  frontal,  and  pains  in  the  lumbar 
region  and  calves,  the  latter  being  also  sometimes 
tender.  Simple  vomiting  may  also  occur  :  it  would 
seem  to  be  especially  common  in  the  atypical  form 
of  the  fever  which  usually  affects  children.  The 
face  and  chest  show  slightly  dusky  congestion  and 
the  somewhat  bloated  '  drunken  man  '  look  of  the 
face  (yellow-fever  facies)  is  most  useful  for  dia- 
gnostic purposes ;  thirst,  anorexia,  and  lassitude 
must  also  be  added.  In  cases  of  slight  or  medium 
severity  the  temperature  falls  and  regains  the  normal 
about  or  before  the  fourth  day.  There  is  no  typical 
temperature-curve  for  this  malady  ;  in  very  severe 
cases  the  temperature  may  run  high,  as  lo6°  or 
107°  F.,  but  this  does  not  seem  to  be  common. 
Even  at  the  early  stage  the  pulse,  which  is  full  and 


strong,  is  relatively  slow,  as  10O-120,  with  a 
temperature  of  104°,  but  this  slowness  is  more  a 
feature  of  the  later  periods.  The  typical  tongue  — 
pointed,  with  furred  middle  and  Ijright  red  tip  and 
edges — is  frequently  seen  ;  the  gums  are  generally 
coated  with  non-diagnostic  white  fur-like  material, 
which  soon  clears  off  in  favourable  cases  ;  later  they 
become  swoUenand  readily  bleed.  The  urine  is  thick, 
high-coloured,  loaded  with  urates,  and  albumin 
may  sometimes  make  its  appearance  as  early  as  the 
second  day,  though  not  abundantly  until  later. 

The  second  stage  is  characterised  by  the  onset  of 
hfemorrhagic  and  asthenic  symptoms.  They  may 
be  missed  in  the  milder  cases  and  in  children. 

The  fourth  day  may  be  said  to  be  the  time  for 
the  inset  of  these  more  grave  symptoms.  The 
most  celebrated  is  the  black  vomit  (vomito  negro  or 
preto).  The  vomit  at  first  consists  of  ingesta  or 
water  becoming  bile-stained  ;  when  typically  '  black ' 
it  consists  of  clear  water  or  fluid,  in  which  are 
suspended  small  flakes  of  brownish-black  material, 
which  gravitate  on  standing  :  the  flakes  have  been 
compared  to  flies'  wings,  and,  though  the  comparison 
is  not  very  apt,  it  suggests  the  appearance  some- 
what ;  the  flakes  are  formed  by  small  quantities  of 
extravasated  lilood  from  the  stomach,  the  hemo- 
globin of  which  has  been  altered  by  the  acid  gastric 
juice.  Whilst  by  no  means  necessarily  a  fatal  sign, 
it  is  not  a  very  reassuring  one,  especially  to  the 
patient,  who  has  exaggerated  notions  of  its  import. 

Of  the  hirmorrhages  other  than  black  vomit,  in 
which  the  quantity  of  blood  effused  is  not  really 
great,  there  are  Ijleedings  from  gums  and  nose, 
both  of  which  are  common  in  moderately  severe 
cases.  The  latter  is  occasionally  alarming,  but  is 
said  never  to  cause  death.  In  severe  cases  gastror- 
rhagia  and  enterorrhagia,  and  more  rarely  sub- 
cutaneous, subconjunctival,  and  intramuscular  ex- 
travasations are  met  with.  In  women  bleeding 
from  the  uterus  is  common  ;  abortion  is  also 
mentioned  as  a  constant  feature  in  the  pregnant. 

The  urine  becomes  very  highly  albuminous — so 
much  so  that  often  a  sample  boiled  in  a  tube 
becomes  almost  solid  ;  it  also  contains  more  or  less 
abundant  hyaline  and  granular  cylinders,  kidney- 
cells,  and  sometimes  red  Vjlood-corpuscles.  In 
severe  cases  it  may  take  a  week  or  more  to  clear 
up.  A  more  grave  feature  is  the  ominous  diminu- 
tion in  the  flow  of  urine  ;  complete  suppression  for 
twenty-four  hours  may  be  considered  an  almost 
infallible  death-knell.  Where  jaundice  is  marked 
the  urine  becomes  coloured  greenish  to  blackish- 
green  from  the  bile-pigments. 

Pain  and  tenderness  in  the  epigastrium  are  almost 
constant  signs,  and  if  severe  and  lasting  they  are  of 
grave  import. 

In  children  (under  ten  years)  albuminuria,  icterus, 
black  vomit,  and  hemorrhages  are  said  to  be 
generally  absent,  vomiting  and  collapse  being 
marked,  death  often  occurring  with  symptoms  like 
meningitis. 

The  Jatindice,  whence  is  derived  the  name  of  the 
malady,  next  claims  attention.  It  appears  about 
the  fourth  day  as  a  yellowness  of  the  conjunctive  ; 
more  or  less  simultaneously  a  faint  lemon-yellow 
tinge  spreads  over  the  body  ;  this,  perhaps,  is  the 
commonest  extent  of  the  colouration.  In  the 
milder  cases,  if  present,  it  may  be  limited  to  a 
transitory  tinge  in  the  eyes  ;  some  writers  lay  stress 
upon  an  orange  tinge  of  the  palpebral  conjunctiva. 
The  writer  has  not  been  much  impressed  by  this. 
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A  more  practical  point  is  the  fact  (Guiteras)  that  a 
slight  jaundice  may  be  better  detected  at  a  couple 
of  yards  distance  than  quite  close  to  the  patient. 
Deeper  degrees  of  icterus  are  also  seen,  either  a 
generalised  deep  yellow,  like  that  of  an  ordinary 
case  of  catarrhal  jaundice,  or  a  deep  orange-brown 
colour.  In  such  cases  the  colour  may  last  for 
weeks,  when  the  ordinary  clay-coloured  stools  are 
to  be  observed. 

The  leucocytes  in  the  blood  are  not  increased 
markedly  ;  in  the  last  stages  of  fatal  cases  they  are 
much  diminished. 

QEdema  of  the  conjunctiva  is  not  uncommon  in 
severe  cases  of  a  week's  duration  ;  otherwise  the 
nephritis  is  not  associated  with  oedema. 

There  seems  to  be  some  uncertainty  about  the 
bowels  ;  some  authors  mention  constipation,  others 
diarrhoea.  The  constant  preliminary  purge  and  the 
usual  subsequent  administration  of  gentle  salines 
and  enemata  make  it  impossible  to  come  to  a 
decision  concerning  this.  Often  there  are  small 
pieces  of  mucus  in  the  stools,  and  microscopically 
they  may  show  large  numbers  of  a  very  fine  bacillus 
(Sternberg^ and  the  writer),  as  well  as  red  blood- 
corpuscles,  leucocytes,  &c. ,  in  some  cases.  Death 
is  almost  always  referable  to  the  onset  of  anuria 
and  the  resulting  uraemia  with  its  convulsions. 
Direct  intoxication  with  the  specific  poison  and 
the  absorption  of  intestinal  products,  unaltered  by 
the  action  of  the  damaged  liver,  also  have  their 
share. 

Prognosis. — Often  a  very  shrewd  guess  may  be 
made  almost  from  the  first,  from  the  general  state 
of  the  patient.  Good  signs  are  the  early  fall  of 
temperature  (about  the  third  day),  the  onset  of 
sweating,  low  degree  of  albuminuria,  good  sleep, 
and  calmness  of  the  patient.  Bad  signs  are  per- 
sistent vomiting,  hiccough,  high  degree  of  albumi- 
nuria, haemorrhages,  hypo-leucocytosis,  great  prostra- 
tion, dry  brown  tongue,  continued  epigastric  pain, 
anxiety,  progressive  decrease  of  urine  passed,  rest- 
lessness, delirium,  continued  insomnia,  getting  out 
of  bed,  desire  for  food  while  obviously  ill,  and 
rising  pulse  with  falling  temperature. 

Treatment. — Since  the  writer  has  not  had  the 
actual  care  of  patients,  he  wishes  rather  to  lay 
down  the  general  principles  than  to  advocate  any 
special  type  of  treatment.  Physicians  in  yellow- 
fever  countries  seem  rather  too  apt  to  expect  a  fatal 
issue.  No  drug  or  serum  is  as  yet  known  which 
has  a  specific  action.  Most  drugs  seem  better 
avoided  ;  in  the  main  we  are  quite  helpless  and 
have  to  trust  to  time  and  nature  ;  at  the  same 
time,  it  is  possible  to  prevent  a  recoverable  patient 
from  getting  well.  It  should  always  be  borne  in 
mind  that  the  liver  is  soon  so  affected  that  it  is 
incapable  of  dealing  with  drugs  like  alkaloids,  or 
material  like  meat-extracts  (cf.  the  effect  of  the 
latter  in  Pawlow's  '  liverless  '  dogs). 

The  onset  of  suppression  of  urine  is  most  to  be 
feared,  and  all  means  calculated  to  avoid  chilling 
the  skin  should  be  taken.  The  careful  measure- 
ment of  the  urine  passed  is  probably  of  far  greater 
importance  than  the  use  of  the  thermometer  or 
watch.  If  the  quantity  begins  to  decrease  markedly, 
vapour-baths  or  hot  packs  and  blankets  should  be 
used.  At  the  same  time  it  is  necessary  to  supply 
water  to  the  system  ;  large  enemata  of  normal  saline 
(e.g.  half  a  litre)  should  be  commenced  at  the  onset 
of  the  illness  in  all  cases ;  later  they  may  be  in- 
creased, and  the  patient  should  be  adjured  to  retain 


them  as  long  as  possible  ;  ingestion  by  the  mouth  is 
prevented  by  the  vomiting.  As  a  last  resource  saline 
solution  may  be  injected  beneath  the  skin  or  into  a 
vein.  The  writer  has  seen  very  many  drugs  given 
(e.g.  trinitrin,  digitalis)  without  the  slightest  sem- 
blance of  good. 

It  is  well  to  remember  that  the  worst  conditions 
may  ensue  in  the  pyrexial  stage,  and  to  beware  of  a 
falling  temperature  with  a  rising  pulse. 

At  the  outset  probably  nothing  is  better  than  the 
old-fashioned  purgation  with  calomel  and  castor-oil. 
Give  nothing  but  water,  mineral  if  preferred,  for 
the  first  three  or  four  days  ;  the  patient  will  not 
starve  and  will  not  wish  for  more  ;  tell  him  to  sip  a 
spoonful  or  so  at  a  time,  or  deal  it  out  so  that  he 
cannot  take  a  long  draught,  which  he  will  only  vomit 
up.  Feed  by  the  rectum  if  food  must  be  given  in 
the  early  days  and  a  severe  attack  seems  indicated  ; 
sucking  ice  and  iced  water  perhaps  tend  to  excite 
rather  than  allay  vomiting.  Alcohol,  especially  in 
the  form  of  champagne,  is  often  given.  It  seems 
doubtful  whether  it  is  of  any  value  ;  cases  treated 
by  ships'  captains  with  large  excess  of  spirits  seem 
sometimes  to  have  recovered. 

Do  not  allow  the  patient  to  leave  his  bed  until 
the  fourth  or  fifth  day  has  been  safely  passed. 

On  first  seeing  the  patient,  try  to  ascertain 
whether  he  acquired  the  infection  within  his  home 
or  outside  it  ;  if  the  former,  remove  him  to  an  un- 
infected house  at  once  ;  it  is  not  unlikely  that  severe 
and  prolonged  attacks  are  caused  by  multiple  or 
continued  inoculations  while  remaining  in  an  infected 
house.  Shelter  him  from  gnats,  both  to  prevent 
spreading  infection  and  to  aid  him  to  sleep,  for 
the  insomnia  is  one  of  the  most  trying  of  the  con- 
ditions which  have  to  be  passed  through.  Catch 
and  crush  (as  in  a  small  gauze  net)  all  gnats,  espe- 
cially those  in  the  sick-room,  which  are  full  of  blood. 

Hiccough,  a  bad  sign,  is  associated  with  much 
gas  in  the  stomach  ;  possibly  the  careful  use  of  a 
tube  might  be  of  service.  The  writer,  from  personal 
experience,  can  highly  extol  the  effect  of  an  ether- 
spray  directed  for  a  few  seconds  on  the  epi- 
gastrium. 

For  the  headache  an  ice-cap  is  perhaps  preferable 
to  drugs,  such  as  phenacetin,  though  neither  effect 
much.  Sponging  with  vinegar  or  water  in  the 
earlier  stages  is  comforting,  but  is  perhaps  risky 
when  the  nephritis  is  well  marked.  In  general, 
antipyretic  measures  are  not  wanted. 

Reassure  the  patient  and  try  to  keep  his  spirits 
up.  Many  seem  to  be  taken  with  a  deadly  fear  if 
they  know  or  suspect  they  have  yellow  fever.' 

In  making  a  preliminary  diagnosis  do  not  forget 
to  think  of  malarial  fever,  small-pox,  influenza, 
measles  and  dengue  ;  the  urine  will  generally  clinch 
the  diagnosis  in  a  day  or  two.  Remember,  too, 
that  malaria  and  yellow  fever  may  co-exist. 

Prophylaxis  of  the  community. — When  the  fever 
breaks  out  among  a  collection  of  susceptible  persons 
it  will  be  well  to  segregate  the  healthy  in  a  safe 
detention-camp  if  possible. 

The  quarantine  regulations  of  the  United  States 
against  the  importation  of  the  fever  are  probably 
the  best,  and  have  been  more  tried  in  the  face  of 
almost  daily  risk  than  others  ;  they  entail  a  division 
into  '  immunes  '  and  '  non-immunes  ' ;  the  former 
are  not  detained,  the  latter  are  kept  under  observa- 
tion till  the  incubation-period  has  elapsed  (say  five 
or  six  days),  temperatures  being  taken  before  dis- 
missal if  any  suspicion  arises. 
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General  measures  against  gnats.  — Clear  out  casual 
v\aters  (roof-gutters,  unconsidered  tins  and  tubs)  ; 
protect  permanent  waters  (cisterns)  with  wire  gauze  ; 
these  are  the  breeding  places  of  5.  fasciata.  For 
cesspools,  which  breed  other  house-mosquitoes,  use 
kerosene.  Wliere  possible,  lix  permanent  mosquito- 
hars  in  windows  and  doorways.  Employ  small 
boys  with  '  butterfly  nets  '  to  catch  and  kill  adult 
insects,  especially  in  infected  houses  or  where 
patients  are  being  treated.  Remember  that  the 
\apnur  of  formaldehyde,  though  effective  against 
bacteria,  does  not  affect  insects  ;  for  these  sulphur, 
pyrethrum,  &c.,  are  more  suitable  when  burnt.  It 
is  probably  well  to  disinfect  the  excreta  of  patients. 
Improved  sanitary  arrangements  of  towns  have  been 
thought  to  have  diminished  the  occurrence  of  the 
lever  ;  this  may  be  due  to  an  effect  on  the  breeding 
of  cesspool-loving  gnats. 

Prophylaxis  of  the  indiviaual. — Fever-hauntetl 
towns  should  be  avoided  during  the  fever-season, 
and  residence  in  a  healthy  suburb,  at  any  rate  for 
the  night,  if  possible,  insisted  upon.  Exposure  to 
'-im,  excess  in  food  and  drink,  and  sexual  excess, 
are  given  as  causes  ;  the  last  only  has  any  probable 


importance  in  that  many  cases  are  traceable  to  a 
night  spent  in  a  Ijrothel  ;  similarly,  drink  may  lead 
to  an  inadequate  adjustment  of  the  mosquito-net. 

Avoidance  of  dishonest  concealment  of  the  exist- 
ence of  the  disease,  the  early  recognition  and  isola- 
tion of  sufferers,  Ijoth  among  new-comers  and  the 
native  children,  must  be  insisted  upon.  It  may  be 
laid  down  absolutely  that  every  case  of  fever,  how- 
ever slight,  occurring  in  a  yellow-fever  country 
should  be  looked  on  as  a  case  of  yellow  fever,  and 
treated  accordingly,  until  it  is  proved  not  to  be 
such.  Herbert  E.  Durham. 

YELLOWSTONE  NATIONAL  PARK,  in  the 
Rocky  Mountains,  United  States  of  Ame- 
n.'ca.  -  A  tract  of  country,  65  miles  long  and 
55  miles  wide  ;  altitude  6,000  feet.  Remarkable 
for  its  thousands  of  mineral  springs,  containing 
principally  salts  of  calcium  and  silicon,  with  a  tem- 
perature of  160°  to  200°  F.  ;  and  for  its  fifty  geysers 
or  hot  springs,  throwing  up  columns  of  water  50  to 
500  feet  in  height.  Largely  utilised  in  chronic 
rheumatism  and  gout.    Sec  Mineral  Waters. 
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ZINC,   Poisoning    by. — Synon.  :   Fr.  Em- 

poisoiinciiicnt  par  le  Zinc  ;  Ger.  Zinkvergiftting. 

Poisoning  by  compounds  of  zinc  is  rare,  if  we 
except  poisoning  by  the  chloride  (Sir  W.  Burnett's 
fluid),  which  acts  as  a  corrosive  poison,  like  the 
mineral  acids  {see  Poisons).  Zinc  sulphate  (white 
vitriol)  is  the  only  other  salt  of  zinc  of  importance 
from  a  toxicological  point  of  view  ;  this  salt  has 
proved  fatal  in  a  few  instances. 

Anatomical  Characters.  —These  are  of  the 
same  nature  as  those  of  the  mineral  irritants — 
gastro-intestinal  inflammation,  ecchymoses,  and 
softening.  Ecchymoses  have  also  been  observed 
in  the  pleura. 

Symptoms. — The  symptoms  of  poisoning  by 
zinc  are  similar  to  those  produced  by  tartar  emetic. 
They  include  an  astringent,  metallic,  and  burning 
taste  in  the  mouth  ;  early  and  violent  vomiting  ; 
pain  in  the  abdomen  ;  purging  ;  great  prostration 
and  anxiety  ;  a  small  and  feeble  pulse  ;  shallow 
respirations  ;  cold  perspirations  ;  and  collapse  and 
exhaustion  ending  in  death.  The  intellect  is  un- 
affected. 

When  taken  in  small  do.ses,  zinc  produces  a 
chronic  form  of  poisoning,  the  symptoms  of  which 
are  derangement  of  the  digestive  organs,  and  peri- 
pheral neuritis. 

Diagnosis. — In  the  absence  of  any  history  of 
the  administration  of  zinc  sulphate,  the  diagnosis 
cannot  be  made  between  this  and  other  forms  of 
irritant  poisoning,  such  as  by  blue  vitriol,  except 
by  the  aid  of  chemical  analysis. 

Prognosis. — The  prognosis  of  zinc-poisoning  is 
generally  favourable. 

Treatment. — Demulcent  drinks,  sedatives,  and 
alcoholic  stimulants  should  be  immediately  given. 
The  administration  of  a  solution  of  the  common 


sodium  phosphate,  largely  diluted,  is  advisable.  It 
acts  as  an  excellent  precipitant  of  zinc,  in  the  form 
of  an  insoluble  phosphate.  Opiate  enemata  may 
prove  .serviceable.  Thomas  Stevenson. 

ZINC-WORKERS.  —  See  Occupation-Dis- 
eases. 

ZONA  or  ZOSTER  (zona,  (war-qp,  a  girdle). — 
Synon.  :  Shingles  ;  Fr.  Zo/ta  ;  Ger.  Zoster  ;  Gnr- 
telrose. 

This  term  was  originally  applied  only  to  that 
form  of  herpes  which  runs  round  one  half  of  the 
trunk  of  the  body,  usually  in  the  region  of  the 
waist.    See  Herpes  Zoster. 

ZYMOTIC  :  ZYME  ((vij.6.ai,  I  ferment  ;  (iuLi),  a 
ferment). — Synon.  :  Fr.  Zyinotiquc  \  Zymase; 
Ger.  Gcihrnngsfahig ;  Gdhrstoff. — The  terms  zyine, 
zymine,  zymotic,  and  zymosis  were  introduced  by 
Dr.  William  Farr,  in  a  Letter  to  the  Registrar- 
General  in  1842,  and  employed  by  him  to  denote 
in  a  general  way  the  poison  (and  pathological  pro- 
cesses excited  by  it)  of  '  epidemic,  endemic,  and 
contagious  diseases.'  In  using  the  word  ivfir),  he 
was  careful  to  point  out  that  he  did  not  consider 
the  morbific  process  to  be  absolutely  identical  with 
the  ordinary  phenomena  of  fermentation,  and  that 
he  wished  the  terms  zymosis,  zymotic,  &c. ,  to  be 
employed  in  English,  '  not  in  the  sense  which  they 
have  in  CJreek,  but  as  general  designations  of  the 
morbid  processes  and  their  exciters.'  With  this 
qualification  clearly  expressed,  the  use  of  the  root- 
form  ^vfi-  has  become  general,  not  only  in  scientific 
literature,  but  also  in  the  public  press  -almost 
invariably,  however,  in  the  adjectival  form  zymotic. 

Fourteen  years  later  (1856),  in  the  Sixteenth 
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Annual  Report  of  the  Registrar- General,  Dr.  Farr 
described  the  diseases  of  the  zymotic  class  as  con- 
veniently referable  to  four  groups.  These  are : 
I.  The  Miasi/iatie,  diffusible  through  the  air  or 
water,  attended  by  fevers  of  various  forms  ;  the 
matter  by  which  they  are  communicated  is  derived 
from  the  human  body,  as  in  small-pox,  or  from 
the  earth  (as  in  ague).  These  two  diseases  are 
types  of  this  class.  2.  Enthetic  diseases,  which 
may  properly  be  called  contagions,  being  communi- 
cated by  contact,  puncture,  or  inoculation.  Syphilis 
and  glanders  are  types  of  this  class.  3.  The  Dietetic 
diseases,  which  arise  when  the  blood  is  supplied 
with  improper  or  bad  food.  Scurvy  and  ergotism 
are  the  types  of  this  class.  4.  The  Parasitic  dis- 
eases, which  attack  especially  dirty  populations, 
and  infest  the  skin,  the  intestinal  canal,  and  all  the 
structures  of  the  body. 

This  classification,  which  does  not  now  hold  good, 
is  quoted  here  because  it  continues  to  be  spoken 
of.  Modern  pathology  has  necessitated  its  re- 
vision. 


Recently,  indeed,  the  word  '  zymotic  '  has  been 
restricted  to  the  acute  specific  diseases,  included 
under  the  first  group  (miasmatic)  in  the  above  clas- 
sification ;  and  at  the  present  time  it  is  in  this 
limited  sense  that  it  is  most  commonly  used. 

Corresponding  with  the  adjective  zymotic  is  the 
substantive  zyme.  This  is  a  useful  name,  by  which 
we  refer  to  the  poisonous  cause  of  zymotic  diseases. 
It  is  simpler  than  the  word  zyinine,  originally  pro- 
posed by  Dr.  Farr  ;  and  (what  is  much  more  impor- 
tant) to  speak  of  the  contagious  poison  as  '  a  zyme ' 
does  not  imply  the  acceptance  of  any  particular  theory 
of  disease  ;  while,  on  the  other  hand,  the  use  of  the 
word  '  germ  '  distinctly  conveys  the  idea  of  some 
organised  structure,  itself  the  cause  of  the  disease 
by  subsequent  growth  and  multiplication.  See 
Bacteria  ;  and  Infection. 

The  necessity  for  employing  the  word  zymosis 
does  not  seem  to  be  felt  as  yet  ;  but  the  same 
reasons  that  lead  us  to  speak  of  the  agent  as  a  zyme 
should  also  guide  us  to  use  zymosis  in  place  of  the 
more  usual  periphrases.         Victor  Horsley. 
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